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3SMICT HMK
. Po0o4a nporpaMa HaBYAJIbHOI JUCUUILIIHY,
. HaBuajnbHM# KOHTEHT (PO3IIUPEHUI TUIaH JCKIIIH);

Il1an mpakTHYHHX 3aHATH (3aBAaHHI Ha KOXKHE 3aHATTSA Ta Ha
CPC, kputepli OIIHIOBAaHHS 3aBAaHb Ta METOAIB IMOTOYHOIO
KOHTPOJIIO Yy poO0Uiii mporpami);

. 3aBaaHHs 1 J1a00paTOPHUX POOIT (Y €ICKTPOHHOMY BUIJIAI; B
0i6moreunomMy (oni, 1 ex3eMInsip Ha kadeapi);

. 3aBaaHHs A caMoCTiifHOT podoTH (3aBIaHHS Ha ONPAIOBAHHS
TEOPETUYHOIO0 MaTepially Ha OCHOBI HABYAJIBHOTO KOHTEHTY Y
IPYKOBAHOMY BHWIJISAJIl: BHBYUTH, MpOaHANI3yBaTH, po3i0pary,
JOCIIIIUTH, TOIIO);

. 3aBJaHHA [UIsI KOHTPOJIbHOI pPo00TH, nepeadadeHol HaBYAIbHUM
IJIaHOM; 3pa3oK po3B’s3aHHs BapiaHty KP; xputepii OliHIOBaHHS
KOXKHOTro 3aBaaHHsa KP

. 3aBaaHHA JISI Po3paxyHKoBo-rpagiuHoi podoTu, mnependayeHoi
HAaBYAJIbHUM IJIAHOM; KPUTEPIi OIiHIOBaHHS 3aBaaHb PI'P

. BijieTn 17151 ceMecTpPOBUX eK3aMeHiB a00 3aBJaHHS JJI1 TUCbMOBHX
3QIIKOBUX POOIT (3 MPOCTaBJICHHSM OalliB 3a KOXKHE 3aBJaHHS,
KpUTEpii OIIHIOBAHHS 3aBJlaHb Y Po00Yiil mporpami);

Kputepii ouniHioBaHHf Ha0yTHX 3HaHbL i BMiHb (y poOouiii
mporpami AUCIUTLIIIHM).



HaByajJbHHii KOHTEHT (PO3IIUPEHUN TTaH JICKITiH)

OcHosu monexynapHo-Kinemuunoi meopii. loeanvuuii 2az. Bemyn

[Ipenmer 1 3amaul MoJIKYJISIpHOI (I3UKK 1 TepMoauHaMikd. IIoHSATTS Tmpo
TEPMOJMHAMIYHY CHUCTEMY 1 OCHOBHI MeTOAM ii omucy. Mikpo- 1 MakpornapaMeTpu
cuctemu. O0'eM, THUCK, TeMIeparypa Ta iX BUMIpioBaHHS. TepMOMETpHUYHE TIJIO.
Emnipuuni temmneparypsi mkand. [IoHATTS mpo piBHSHHS cTaHy. TepMoauHamMidHa
piBHOBara cucteMu. [IoHATTS mpo mporiec. PiBHOBakHI 1 HEPIBHOBaXKHI IPOIECH.
MatemaTnuHuil anmapar Ta HayKOBI aOCTpakiii, [0 BUKOPHUCTOBYIOTHCS y JTaHOMY
KypcCl.

Monexkynsapua 6y006a peuosunu

OCHOBHI TIOJIO)KEHHSI 1 EKCIEpPUMEHTAIbHE MIATBEPKEHHSI MOJEKYJISPHO-
KiHeTU4YHOI Teopii. Maca 1 po3mipu Monekys. BigHocHa aTOMHa 1 MOJIEKyJIIpHA MAacH.
AtoMHa oaunHMI Macu. Moisb. Monsipua maca. Uucno ABoraapo. I'azonomionHwmid,
pIOKAA Ta TBEpAUN CTAaHU PEYOBMHU 3 TOYKH 30py OCHOBHUX IIOJIOKEHb
MOJIEKYJIIPHO-KIHETUYHOI TeOPii.

3axonu ideanvHux 2a3ie

ExcniepumenTanbHi ra3oBi 3akoHu: boins - Mapiorra, ['eii-Jlroccaka, [lapis,
HaneroHa, ABorajapo. IneanpHuil ras sk Mojeiab HaMOLIBII MPOCTOI CTATUCTUYHOI
cucteMu. PiBHsIHHA cTaHy iaeanbHOro rasy: Knaneiipona, Knanelipona-MeHeneeBa.
VYHiBepcanbHa razoa craia. Yucno Jlommigra.

Monekynsapno-kKinemuuna meopis i0eanibHo20 2a3y

OcHOBHE PIBHSAHHS KIHETUYHOI Teopii i11eadbHOro razy. MosekysipHo-
KIHETUYHE (CTaTUCTUYHE) TIyMadyeHHS THUCKY Ta Temneparypu. Crana bonbimana.
IneanbHo — razoBa mkana temmepatyp. [IoHSITTS mpo abCOoTOTHUN HYIIb.

Cmamucmuuni po3nooinu

[neanpHuii ra3z y modi cuiam TsokiHHA 3emuti. bapoMmerpuuna gpopmyna. Makpo- 1
MIKPOCTAHM CTAaTUCTUYHOI CHCTEMH Ta CHIBBIAHOLIEHHA MDK HUMH. CTaTHCTHYHI
3akoHoMipHOCTI. CepeaHi 3HaueHHs (3a yacom Ta 3a aHcamOiem). DayKkryarii.
Eproguuna rimore3a. CratuctuyHi  aHcamOii. OCHOBHI — MOHATTS — Teopli
nMoBipHocTeil. Teopemu mpo g00yTOK Ta [0AaBaHHS MHMOBIpHOCTEWH. DYHKINsS
PO3IOILTy HMOBIPHOCTEH, TYCTHHA HMOBIpHOCTEeH. OOUUCIICHHS CEPEIHIX BEJIUYUH 3
BUKOpUCTaHHAM (yHKIi posnoaity. [lonarts mpo ¢dazoBuit mpoctip. Posmomin
MakcBemia 3a KOMIOHEHTaMH Ta 3a MOAYJEM MBHIKOCTI. HaiOinpin imMoBipHa,
cepenaHsi apudmeThyHa, CcepelHs KBaJpaTU4YHa IIBUJIKOCTI. MaKCBeTiBChKUM
pO3MOALT MOJEKYN 3a eHeprisiMu. ExcrniepuMeHTanbHEe MiITBEPHKEHHS PO3MOJLTY
Maxkcgemna. Posnoain  bonbeimana. Jlocminu IleppeHa 3 BU3HAUEHHS 4YHCTa
ABorazapo. Po3moxin MakcBemia - bonbimana. BrummB ¢uiykTyariiif Ha 4yTIUBICTh
BUMIPIOBAJIbHUX MPUIIA/IIB.



Ilepwuti 3aKko0n mepmMoOUHAMIKU

OCHOBHI BH3HAQYEHHS Ta MEXI 3aCTOCYBaHHS 3aKOHIB TEPMOJMHAMIKHU.
Baytpimnas enepris. Po6ota 1 teruiora. @13udHMi 3MiCT, aHaIITUYHA (popMa 3amucy
Ta pi3HI (QOpMYJTIOBaHHS IMEPIIOTO 3aKOHY TepMOAMHAMIKU. TernaoeMHICTh
TepMoauHaMiuHol cuctemMu. PiBHsHHS Maiiepa. CTymeHi BUIBHOCTI Ta BHYTPIIIHA
EHEepris MOJeKyn imeasbHOro raszy. Teopema bomeiiMana — MakcBemra mpo
PIBHOMIpDHUN pO3MOMALT €HEprii 3a CTYNEeHSAMH BUIBHOCTI MOCTYHAJbHOTO Ta
o0epTabHOTO PYXy MOJIeKyd. PO3XOMKEeHHS KIACHYHOI Teopii TeIIOEMHOCTI
17lealbHOTO0 Ta3y 3 eKcnepuMeHToM. AmniaGatHuii mpouec. PiBusuus [lyaccona.
[Tomitponuuit nponec. Pobota, siky BUKOHYE 17€albHUI ra3 MpH 130Mpoliecax, npu
asilabaTHOMY Ta MOJIITPOITHOMY ITpoliecax

Jlpyauil 3aKoH mepmoouHamiku

Komosi mponiecu. O60poTHI 1 HEe0O0OpoTHI mporecu. OCHOBHI HEOOOPOTHI
npolecHu B 1aeanbHoMy rasi. Pobota npu kosoBomy mporiieci. TernaoBl IBUTYHH Ta
XOJIOMUIBHUKHU. XonoauiabHui koedimieHT. [ukn KapHo imeanbHOro rasy ta oro
koedimienT kopucHoi naii. Teopema Kapno. PiBusinHs 1 HepiBHIcTh Knay3siyca. Pi3Hi
(hopMyIIIOBaHHS IPYroro 3aKOHY TEPMOJMHAMIKH Ta X €KBIBAJICHTHICTh. AOCOIIOTHA
TepMOJMHAMIYHA InKana Temneparyp. Entpomig. TepmoaunamiuHa HMOBIPHICTb.
CratuctuyHa Bara. 3B'A30K EHTPOINIi 3 WMOBIPHICTIO CTaHy cuctemMu. Dopmyria
bonpumana. CTaTUCTUYHMI XapaKTep APYTroro 3aKOHy TepMOAMHAMIKUA. EHTpomis Ta
iHpopmanis. [lpunuun Jle Illatensbe-bpayna. Teopema Hephcra, sik TpeTiid 3aKOH
TepMouHaMiku. HenocsskHICTh aOCOIIOTHOTO HYJISI TEMITEPATypH.

Tepmoounamiuni nomenyiaiu

MeTon MKIIB 1 METOJ] TEPMOIMHAMIUHUX (YHKIIIH (MoTeHianiB). BHyTpimnHs
€Hepris, BUTbHA EHEpris, CHTaJbIIsg, TepMOAuHaMIYHUN moreHmian [166ca Ta ix
madepernmiany. Pi3uyHui 3MICT TepMoauHaMidHMX (yHKIINA. CIiBBIIHOIICHHS
MakcBemna, piBHsHHS [100ca - ['enpmrosbia. XiMIYHMM TOTEHIIAT. YMOBHU
TEPMOJIMHAMIYHOI piBHOBAru. EneMeHTH TepMouHaMiIKi HEOOOPOTHUX MPOIIECIB.

Asuwa nepenocy 6 ideanvHux 2asax

3aranpHa XapakTEpUCTUKA SBUI IMEPEHOCY. 3ITKHEHHS MDK MOJIEKyJIaMHu.
EdexTuBHuii momepeuHuil mepepi3 3iTKHEHHS Mojekyn. EdextuBHuii miamerp
Mosieky. CepenHs TOBXKWHA BUIBHOTO MpoOiry moiekyi. Judysis B razax. 3akoHU
mudy3ii dika. B’sa3kicTe (BHYTpIITHE TepTs) y Tazax. TerionpoBiAHICTh B Ta3ax.
3alexHICTh KOe(iUieHTIB Iu(]y3ii, B’S3KOCTI, TEIMIONPOBIAHOCTI Bl THUCKY Ta
temnepatypu. CHIBBIIHOIIEHHS MDK Koe(]illleHTaMu TepeHoCy, iX OJMHUII
BUMIPIOBAaHHSA 1 pO3MipHICTh. Bakyym. OzepkaHHs Ta BUMIPIOBAHHS HU3bKUX THCKIB.
Edys3is. 3acTocyBaHHS 3HaHb PO SIBUIIA IEPEHECEHHS B TEXHIIII.

Peanvni cazu



3aranbpHa XapaKTEpUCTUKA PEAIbHUX Ta3iB. BiIXuieHHS MOBEAIHKU PeaTbHUX
ra3iB  BiJl 3aKOHIB ideaspbHOoro Ta3zy. Cuiau Ta TOTEHIIAJbHA  EHEPTis
MDKMOJIEKYJIIpHOI B3aemojii. PiBHSHHS cTaHy Ta 130TepMu ra3y Ban-nep-Baannca.
®Di3UYHUN 3MICT CTAUX, IO BXOAATh y piBHAHHA Bau-nep-Baanbca. Kputnunwuit
cTad peuoBuHU. PiBHsAHHA Ban-nep-Baanbsca B 3Beneniit ¢opmi. 3aKoH BiAMOBIIHUX
ctaHiB. [lopiBHsJIbHA XapaKTEpUCTHKA €KCIIEpUMEHTAIbHUX 130TepM Ta3y Enaproca i
pPO3paxoBaHUX TEOPETHYHO 130TepM Ta3y Bau-mep-Baanbca. MertacTabuibHMIA CTaH.
[leperpita piauHa Ta mepeoxojokeHa napa. Hacuuena mapa. BHyTpimHs eHepris
peanbHOro razy. TenjaoeMHICTh Ta EHTPOIIis peaabHOro ra3y. BiaxuiieHHs Bij 3aKOHY
Maepa g razy Ban-nmep-Baanbca.  Edextr [Ixoyns-Tomcona. Temmeparypa
iHBepcii. CkparieHHs ra3iB Ta OJep>KaHHs HU3bKUX TeMIIepaTyp.

Piokuti cman

3arayibHl BJacTUBOCTI Ta OynoBa piguH. [lomiOHICTE Ta BIAMIHHOCTI
BJIACTUBOCTEH pPEaJbHOrO razy 1 piauHu. ['yCTMHA Ta CTUCIMBICTH. MOJEKYISIpHO-
KIHETUYHAa MoOJeNb piavHu. bmkHil Ta manbHi nopsaku. I[loBepxHeBuil 1miap
pinunu. [loBepxHeBuil Hatsar. KpuBu3Ha MOBEpXHI 1 JIOJATKOBUM (JIarjaciBChbKU)
tuck. @opmyna Jlamnmaca. B3aemomiss piauH 3 TMOBEPXHEIO TBEPIOTO Tija.
3mouyBanHsA. Kaminsapai sBumma. Bucota mnigHiIMaHHS PIAUHA Y ITATTHIPUIHUX
KaNUIIpHUX TpyOKax. BIJuB BHUKPUBIEHOI MOBEPXHI HAa TUCK HACHYEHOI NapH.
3MOUyBaHHA Ta KanUISIpHI sIBULIA B IPUPOAL Ta TeXHill. B'S3KiCTh (BHYTpIILIHE TEPTS)
piouH. Judysis y pinunax. [loBepxHeBo-akTUBHI peuoBHHH. AncopOuis. duoTaris.
TepmoauHaMika TOBEPXHEBUX SBHIII.

Kpucmaniunui cman

3aranpHi BJIACTUBOCTI KPUCTAMYHUX Ta aMophHUX TBepaux Tul. OCHOBHI
xapaktepuctuku kpuctaniB. [lomikpucranu. Monokpucrtanu. IllinbHO ynakoBai
KpucTtaniyHi penntku. lonHi kpuctanu. Mertaniuni kpuctanu. KoBaneHTHI KpucTai.
MonekynsapHi kpuctanu. KBazikpucrtanu. Pinki kpucTtanu. 3araiabHi BIJOMOCTI MPO
¢dynepenn. [edekTn y peanbHHX KpucTajgax. MexXaHi3MH YTBOPEHHS TOYKOBHUX
nedextiB. Audysis y TBepaux Ttinax. JliHiHI nedekTu: KpaloBi Ta TBHUHTOBI
mucnokarii. TIoHATTS m1po aUCIOKAIIWHUN MeXaHI3M IUJIaCTUYHOI Aedopmairii.
Xapaktep TEIUIOBOTO PYyXy Yy KpucTajax. TermjgoBe pO3IMUPEHHS TBEPAUX TiJl.
Tennoemuicty TBepaux Tid. 3akoH [romonra i IIti. IIOHATTS Mpo KBAHTOBY TEOPitO
TermoeMHocTi  TBepaux Tin. ®ononu. Temmeparypa [lebas. 3akon [lebas.
TennonpoBiAHICTH TBEPAUX TIJI.

Da3zosi nepexoou

[Tonsrtts npo dazu. PazoBa piBHoBara. ®a3oBi Mepexou NEPIIOro Ta IPyroro

poxiB. IlpaBuno ¢a3 ['i66ca. PiBusuus Knaitnepona-Knaysiyca. BunapoByBanns Ta
KUMIHHSA. 3aJIeKHICTh THUCKY HACHMYEHOI mapu Bia Temmeparypu. da3oBi Jiarpamu.



[Torpiitna Touka. CyOmimMarisi, MIaBICHHS Ta KpUCTaIi3allisl TBEPAUX Tii. 3araibHa
XapaKTepUCTHKa po3uuHiB. OCMOC 1 OCMOTUYHHIA THCK.



