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BCTYII
[Iporpama HaBuanbHOi nuciuIUTiHM «®Di3WYHA XiMis» CKJIaJeHa BIAMOBITHO JO OCBITHBO-
npodeciiinoi (0CBITHRO-HAYKOBO1) TpOrpamMu MiJArOTOBKH OaKaiaBpiB,;
crenianpHicTh 102 — XiMmisl.

1. Onuc HaBYAJIBHOI JUCHUILTIHHA

1.1. Mera BUKIIaIaHHSA HABYAILHOI JUCIIMILTIHA

MeTor BHUKJIATaHHS HABYAIBHOI JUCIMIUIIHU € 3aCBOEHHS CTYACHTaMH TEOPETUYHUX OCHOB,
MIPUHITUITIB Ta 3aKOHIB cy4acHOi (hi3nyHO1 XiMii, HOopMyBaHHS 3IaTHOCTI 10 PO3YMIHHSI Ta aHAITI3Y
IPOIIECIB Ta SIBUIL, SIKi CIIOCTEPIraloThCS MPHU MPOBEJICHHI XIMIKO-TEXHOJIOTIYHHX ONeparii Ta
G13UKO-XIMIYHMX aHaJi3aX; HABUYAHHS METOJIaM PO3PaxyHKY JUIsi BU3HAYCHHS HaIpsMy IMepeoiry
XIMIYHUX TpomeciB, iX EHEepreTMKM Ta CTaHy pIBHOBarW; METOJaM IPOBEICHHS
eKCIIePUMEHTAIbHUX JOCTIPKeHb BJIACTUBOCTEH XIMIYHMX PEYOBMH 1 MPOLECIB Ta aHalizy
EKCIIePUMCHTAILHUX JaHWX; O3HAWOMIJICHHS CTYICHTIB 13 Cy4aCHUMH HANPSMKAMH PO3BHTKY
TEOPETUYHHX Ta EKCIIEPUMEHTAILHUX JIOCIIKEeHb Y rany3i (pi3udHoi Ximii.

1.2. OcHOBHI 3aBJaHHsA BUBYEHHS HABUYAJILHOI JUCIIAILIIHU

— MoTuBais CTYJCHTIB 10 BUBUEHHS T'OJIOBHUX PO3ALTIB Qi3U4HOI Ximil.

— 3acBO€HHS CTyJIEHTaMHU IPUYMH Ta MPOsABIB (PI3MYHHUX BIACTUBOCTEH y XIMIUHUX CUCTEMAX.

—  ®opMyIIOBaHHS TEOPETHYHUX OCHOB, IPUHIUIIIB Ta 3aKOHIB Cy4acHOi (hi3MYHOI XiMii.

— HaByanHs po3yMiHHIO Ta aHaJi3y IPOIIECIB Ta SIBUILL, K1 CIIOCTEPITaIOTHCS MPU MPOBEICHH1
XIMIYHHX TIPOIIECIB.

— HapuaHHs MeTO/1aM pO3paxyHKY JUIsl BU3HAUEHHS TOJIOBHUX (PI3MKO-XIMIUHUX BIACTUBOCTEH
Ta METOJIaM pO3B’sI3yBaHHS 3aj1ad.

— 3HalloMCTBO 3 METOJaMU NPOBEIEHHS EKCIEPUMEHTAIBHUX JIOCTIIKEHb (PI3UKO-XIMIUHUX
BJIACTMBOCTEH Ta aHaNi3y €KCIEPUMEHTAIIbHUX JIaHUX.

1.3. KinbkicTh kpeautiB: 16

1.4. 3aranpHa KUIbKiCTh ToauH: 480

1.5. XapakTepucTHKa HaBUaJIbHO1T JUCITUTUTIHI
HopmarusHa
JlenHa ¢opma HaBYaHHS | 3aouna (mucrauuiiina) popMa HaBuaHHS
Pik miaroToBku
2-it | 2-it
Cemectp
3, 4-it | 3, 4t
Jlexuii
96 ron. ‘ 28 rop.
[TpakTH4Hi, CEeMiHAPChKIi 3aHATTS
32 ron. \ 12
JlaGopaTopHi 3aHATTS
128 \ 36
Camocriiina pobora
224 rox. | 404 rox.
[HMBiyanbHI 3aBIaHHS
Kypcosa po6ora | Kypcoa pobora




1.6. 3arutaHoBaHi pe3ynbTaTH HaBYaHHS
3narTuH:

OCHOBHI ITOHATTS Ta BU3HAYEHHS TEPMOJUHAMIKH;

3MICT MEPIIOTO 3aKOHY TEPMOJINHAMIKI, pO3paXyHKH TEIJIOTH Ta poOOTH NPOIIECIB;

OCHOBH TepMOXiMii, 3aKoH ['eca Ta HaCTiAKU 3 HHOTO;

3MICT JIPYTOTr0 3aKOHY TEPMOJMHAMIKH Ta HOTO MaTeMaTu4yHe (POPMYITIOBAHHS,

3MicT Ta AoBeaeHHs TeopeM Kapro-Knaysiyca, Bu3HaueHHs eHTpomii Kk QyHKII cTaHy;

nocrynat [nanka nmpo abconroTHe 3HaUeHHs eHTporii, popmyiry bonbumana;

OCHOBHM MaT€MaTHYHOTO anapaTy TepMOJUHAMIKH - TIOHATTS [IPO TEPMOAMHAMIYHI
NOTEHIIIalN, XapaKTepUCTHYHI (yHKIIi1, criiBBinHOIIEHH MakcBena, piBHsaHHs [100ca-
I'enpMronba;
®  OCHOBHU TEPMOJMHAMIYHOI'O OIHUCY BIAKPUTUX CHUCTEM - OHATTS PO XIMIYHUM
norteHMian, pynramenTaipHe piBHsIHHEA [100ca;
®  OCHOBHU TEPMOJMHAMIYHOTO OMUCY 1I€aTbHUX Ta peaIbHUX T'a3iB, METO JIETKOCTI
(pyriTuBHOCTI);

o piBasaHHA Knaysiyca-Knaneiipona ta fioro BuBeneHHs, $pazoBi giarpaMu cTaHy
OJTHOKOMIIOHEHTHHX CHUCTEM;

®  OCHOBHI IOHSTTS Ta BU3HAYECHHs (D13MKO-XiMii pO3UHHIB, JOKA3 Ta aHANI3 PIBHSHHSI
I'i66ca — /{rorema;

®  3MICT Ta 3HaYEHHS METO/ly TEPMOJANHAMIYHOI aKTUBHOCTI;

®  OCHOBHU TEPMOJMHAMIYHOIO ONUCY (ha30BHX PIBHOBAr y OIHAPHUX CUCTEMAX, 3aKOH
Payst, 3akon ['enpi, Kpiockortis, €0yTi0CKOITisI, 0CMOC;

e  (ba3zoBi giarpamu ctaHy OIHAPHUX CUCTEM, ITPABUJIO BaXkels 3akoHU KoHOBanoBa, OCHOBH
TEpPMIYHOI'0 aHaMNi3y;

e  OCHOBH omnucy (a30BUX piBHOBAr Ta (pa30Bi AiarpaMu sl TPUKOMIIOHEHTHUX CHUCTEM;
®  3MICT, BUBEJCHHS Ta 3aCTOCYBaHHS 3aKOHY Jii Mac, KOHCTaHTa XIMI4HOT pIBHOBAaru T1a ii
3aJIeXKHICTh BiJI PI3HUX YNHHUKIB;

e  pIBHAHHA 130T€PMHU XIMIYHOI peakilii, MOHATTS NpO XIMIUHY CHOPIAHEHICTD;

®  OCHOBHU TEpPMOJMHAMIKH [TOBEPXHEBOTO LIapy, ajcopOLis, (yHIaMeHTalbHe aJicopOLiiiHe
piBHsiHHs ['160ca;

®  OCHOBHW YSBJIEHb IIPO PO3UMHH €JIEKTPOIITIB, MIXKIOHH1 B3aEMO/I1i, COJIbBATAILis,
aKTUBHICTb y PO3UMHAX €JEKTPOJIITIB;

e  OCHOBHI noJjoXxeHHs Teopii [lebas — ['tokkens, po3paxyHOK eHeprii MbKIOHHOT B3aEMOIT,
PO3paxyHOK KOe(]iIli€HTiB aKTUBHOCTI;

e  KHCJIIOTHO-OCHOBHI piBHOBaru, Teopist bpencrema, aBroionizaris Boay, mkaia pH;

®  T0JIOBHI 3aKOHOMIPHOCTI €JI€KTPUYHOT MPOBITHOCTI pO34MHiB, piBHAHHSA OH3arepa,
KOHJTyKTOMETPIis,

®  EIEKTPOXIMIYHI MPOLIECH, EIEKTPOXIMIYHI €JIEMEHTH, €JIEKTPOPYIIiiHA CUlla, TUIIH
€JIEKTPO/IIB, €JIEKTPOIHI MOTEeHIIanu, piBHAHHSA HepHcra,

e  MeXaHi3MU BUHMKHEHHS €JIEKTPOJHOTO MOTEHIlIATy Ta eeKTPOPYyILiiHOI CHIIH;

e [loTeHIiOMETPUYHI METOIU AOCIIKEHHS;

e  OCHOBHI BiJIOMOCTI PO XiIMiYHi KOJa SIK JpKepesia eJIeKTPUYHOI eHeprii;

®  OCHOBHI MOHSATTS Ta BU3HAYEHHS XIMIYHOI KIHETHKH, OCHOBHHUM MOCTYyAT XIMIYHOT
KIHETHKH,

e (opmasbHA KIHETHKA OCHOBHUX THIIIB OJJHOCTOPOHHIX peakiliii, popMaabHa KIHETHKA
CKJIQIHUX PEaKIIiif;

®  3aJIKHICTh MIBUAKOCTI PeaKIlii BiJl TeMIiepaTypH, piBHIHHS AppeHiyca, eHepris
aKTUBAIlI]



®  OCHOBHI Teopii XIMIYHOI KIHETUKH - TEOPisl aKTUBHHX CIIIBYAapiB, TEOPis MEPEXiTHOTO
CTaHy, TeOPii JJAHIIOTOBUX Ta (DOTOXIMIYHUX PEaKIIiii;
e  ysBJICHHS IIPO KaTai3, KaTaIiTUIHI IPOIIECH, TEOpii KaTami3y.

BwmiTu: BUBOIMTH Ta aHATi3yBaTH BIATOBIAHI CHIBBIIHOIIEHHS, BUKOPUCTOBYBATH iX MPHU
PO3B’s13aHHI 33/1a4 Ta BAKOHAHH1 JJAOOpaTOpHUX poOIT

2. TeMaTH4yHMil IJIaH HABYAJIBHOI JUCIHHUILIIHA
Beryn
[Ipeamer ta 3agadi ¢izuunoi Ximii. OCHOBHI eTany po3BUTKY (Pi3UYHOI XiMii K cydacHOT
TEOPETHYHOT OCHOBH XiMii. OCHOBHI pO3aUIM Ta MeTOIU (Pi3UUHOT XiMmii.

Pozain 1. Ximiuna Tepmoannamika

Tema 1.1. Ilepmuii 3aK0H TepMOAMHAMIKH

XiMmiuHa TepMoIMHaMiKa Ta i 3MicT. OCHOBHI MOHSTTS T4 BU3HAYCHHS TEPMOIMHAMIKH —
TEepMOJIMHAMIUHa CUCTEMa, CTaH, IapaMeTpU CTaHy, pyHKUiT crany, npouecu. PoboTa Ta Ternora
npouecy. O60poTHI Ta HEOOOPOTHI Mporecu. [lepinii 3aK0H TEPMOIMHAMIKH, HOTO
dopmymnroBanns. BuyTpimHs enepris. Entanemis. PoboTa Ta 3MiHa BHYTpIIIHBOT €HEprii B
pi3HUX mporecax. TermIoeMHICTh cepeiHs Ta ICTUHHA, 3aJIeKHICTh BiJl TemrepaTypu. TerioBi
e(eKTH NpH CTAJIOMY TUCKY Ta cTajgoMy 00’emi. 3akoH ['ecca. TemnoTu yTBOpeHHs, TEIUIOTH
3ropsiHHs. Temnotn po3unHeHHs. EHEpris XiMivHOTO 3B'A3KY. 3aJI€KHICTh TETNIOBOTO €(EeKTy Bij
temneparypu. Piusuusa Kipxroda.

Tema 1.2. /Ipyruii 3aKoH TepMOAUHAMIKH

CaMouMHHI Ta HECaMOYMHHI npotecu. @OpMyJIIOBaHHS APYTOro 3aKOHY TEPMOJUHAMIKH.
[Tuxn Kapno. Teopemu Kapno — Knaysiyca. Enrponis. 3miHa eHTpomnii B pi3HUX Ipoliecax.
3MiHa eHTpOIIii 130JIbOBAHOT CUCTEMHU Ta HAIPAMOK npotiecy. CTaTUCTUUHUI XapakTep APyroro
3aKOHY TepMOJAMHaMIKH. TepMoarHaMiuHa IMOBIpHICTh. EHTpomis Ta iMoBipHICTh. Popmyna
boneimana. [octynar [Tnanka, abconroTHe 3HaueHHs eHTportii. Po3paxyHok abcomoTHOTO
3HA4YeHHs EHTPOITii.

Tema 1.3. Tepmoaunamiuni noTeHuiagam

O06'eqHanuit mepiuii Ta APYrui 3aKOHU TEPMOAUHAMIKH /1151 0O0POTHUX Ta HEOOOPOTHUX
npoiieciB. MakcuManbHa Ta MakCUMallbHa KoprcHa poOotu. Enepris ['ensMronsua. Enepris
['106ca. TepmoarHamiuHi MOTeHLIaaU. Bu3HaueHHs HapsIMKY MPOILIECIB Ta CTaHy PIBHOBAru 3a
3MiHaMU TePMOJAMHAMIYHUX MOTEHIiaNiB. XapakTepucTuuHi GyHkuii. PiBHsHHSA [106ca —
['ensmrombia. Poborta Ta Temnora XiMigHoro npotecy. TeroBa reopema HepHera (Tpertiit 3akoH
TEPMOJIMHAMIKH ). XIMIYHUM MMOTEHITIaJ, HOTO BU3HAYEHHS, BIACTUBOCTI, PO3PaXyHOK.

Tema 1.4. IneanbHi Ta peajibHi razu

IneanwpHuii ra3. PiBHsHHs cTany. PeanpHi raszu. Jletkicts. MeToau po3paxyHKy JETKOCTI.
VY3aranbHeHUI METOJI pO3paxyHKY JI€IKHX BIACTUBOCTEH rasiB (BUKOPUCTAHHS MPUHIUITY
BIJIMTOBIJIHUX CTaHIB).

Tema 1.5. ®a30Bi piBHOBaru

®a30Bi neperBopenHs. PiBuanHsa Knaysiyca — Knanelipona. Temnora da3oBux
nepeTBOpPeHb. BIUIMB 3araibHOrO TUCKY Ha TUCK Hacu4eHoi napu. [IoHATTs ckianoBoi,
KOMITIOHEHTY, cTyrneHel cBobou. [Ipasuio a3z ['i66ca. [diarpamu cTany s
OJIHOKOMIIOHEHTHHUX cucTeM. EHaHTIOTPOIHI Ta MOHOTPOIHI TEPETBOPEHHS.

Tema 1.6. Tepmoannamika 6araToKOMINOHEHTHUX CHCTEM

Po3uuHm, OCHOBHI MOHATTS Ta BU3HaueHHs. [lapiiianbHi MOJIBHI BETMYMHHY, iX BU3HAYCHHSI,
BJIACTUBOCTI, METOIU po3paxyHKy. PiBHsHHs ['100ca — J[rorema. TepMoarHamMiyH1 OTEHITIAIN
ra3oBHX cyMimei. [neanbHi Ta HECKIHYEHHO po3BeieH] po3unHu. PeanbHi po34rHU. AKTHBHICTB,
KoedimienTH akTuBHOCTI. CTaHIapTU3AIlisl AKTUBHOCTI.



Tema 1.7. I'eTeporenHi piBHOBaru y OiHapHuX cucremMax

Tuck mapu HaJ po34MHOM. 3aKOH Payns Ta BiIXWIEHHS BiJl HhOro. PO3YMHHICTH ra3iB.
3akon ['eHpi. 3a1eKHICTh POZUMHHOCTI T'a3iB BiJl TeMrepaTypH. Po3paxyHOK THCKY i CKIIaay
napu Haja po3unHoMm. [lepmuii 3akon Konosanosa. [1paBuio Baxkens. Jliarpamu crany
"3aranpHUM THCK — cKiIaf", "Temneparypa kuninas — ckinan'. [leperonka (pexktudikarris).
AzeorpornHi cymimii. J[pyruit 3akon KonoBanoBa. PO34nHHICT TBEpAUX PEUOBHH. 3AJICKHICTh
1meanbHOI po3UuMHHOCTI Bij Temmneparypu. PiBasuus [penepa. Kpiockomis. EGymiockoris.
Ocmoc, ocMoTHuHUH TUCK. Jliarpamu cTaHy TBepae Tu1o — piaunaa. Tepmiunuii ananiz. Cuctemu
3 YTBOPEHHSM XIMIYHHX croNyK. EBTekTHKa Ta meputekTuka. CucTeMu 3 0OMEKEHOI0 B3a€EMHOIO
PO3YHMHHICTIO KOMIIOHEHTIB.

Tema 1.8. TpukoMNIOHEHTHI cucTeMHU

300pakeHHs CKJIaly TPUKOMIIOHEHTHUX cucteM. TpukyTHHK ['166ca — Po3eboma. O6’emHi
JiarpaMu cTaHy Ta ix po3pi3u. PiBHOBara pianna — 1Bepaa (asza. BaemHa po34rHHICTD TPHOX
pinuH. Po3unHu 1BOX cosield i3 3arabHUM 10HOM. PO3IMoIiT ped4oBHHM MiXK JTBOMA
po3unHHHKaMH. 3akoH po3noxinry Heprera. Excrpakiis.

Tema 1.9. Ximiuna piBHoBara

3akoHn nii mac. KoncranTa XiMiuHOT piBHOBaru, criocodw ii mpeacTaBIeHHs Ta 3B'SI30K MiXK
HUMH. PiBHSHHS 130TepMHU XIMIYHOI peakiii. XiMidyHa COpiAHEHICTh. BIiMB 30BHIMIHIX
dakTopiB HA MOJIOKEHHS XIMI4HOT piBHOBaru. [IpuHIMN pyXauBoi piBHOBaru. 3ajaeKHiCTh
KOHCTaHT PiBHOBArH BiJl THCKY Ta TeMIIepaTypu. XiMi4Hi piBHOBAark B T€TEPOr€HHUX CHCTEMAX.
Po3paxyHoK piBHOBaTr.

Tema 1.10. TepmoagunaMika noBepxXHeBUX SIBUIL

Mesxa noziny nBox ¢a3. [loBepxaeBuit HatAr. TepMoIuHaMiKa TOBEPXHEBOTO MIaApy.
Ancop6buis, [3oTepmu Ta 1300apu ancop6uii. DynnamenTanbHe ajgcopoOuiiine piBHsHHS ['100ca.
AncopOiiis ra3iB Ha TBEpAUX MOBEpXHAX. MoHOMOEKyIsipHa afcopOuis. Teopis Jlenrmropa.
[TommonekymnsipHa aacopoiisi. OcHoBHi ysBnaeHHs Teopii BET.

Tema 1.11. EneMeHTH CTATHCTUYHOI TEPMOAMHAMIKH

OCHOBHI MOHATTS CTATUCTHUYHOI TepMOAMHAMIKH. MeXaHIUHUI CTaH MOJIEKYJIAPHOI
cucteMu. 3aKoHU po3noiny Makcsemia — bonsiimana, @epmi — ipaka, boze — Eitnimreiina.
CraTucTU4HI CyMH 3a CTAaHOM JUISl pI3HUX (OPM PyXy — IOCTYIAIbHOIO, KOJIMBAJILHOTO,
o0epranbHOro. Po3paxyHOK TepMOANHAMIUHUX BEIUYHH JUIS 11€aTbHUX CUCTEM.
MixmonekynsipHi B3aemoaii. Kondirypaniiinuii inTerpan ais peaiabHoro ra3y. PozpaxyHok
KOHCTaHT XIMIYHUX PIBHOBAr B 1JIeaJIbHUX T'a3aX METOJOM CTAaTUCTUYHOI TEPMOTUHAMIKH.

Po3nin 2. Po3unHu es1eKTPOIIiTIB

Tema 2.1. EnexTposiTnuna auconiauis

Enextponituyna aucomiais B po3unHax. Teopis Appeniyca, ii Henoniku. ConbBaTalis.
Teopis bopHa. AKTUBHICTb Ta KO€(]IlIEHTH aKTUBHOCTI 10H1B, CEpPEIHHOI0HH] BEIMUMHU. Bruius
PO3YMHHUKA Ha EJIEKTPOJIITHUHY auconiamiio. Teopis M. A. [3maiinoBa.

Tema 2.2. Teopist po34HHIB CHIBLHUX €JIEKTPOJIITIB

MixionHi B3aemozii. lonna cuna po3uuny. [IpaBuio ionHOi criii. OCHOBHI MOJIOKEHHS
teopii Jlebas — ['tokkensi. Po3paxyHok eHeprii Mi>xkioHHOT B3aemoii. Po3paxyHok koediiieHTiB
AKTUBHOCTI.

Tema 2.3. IonHi piBHOBaru B po3uMHax eJeKTPOJIITIB

Po3umnnu cnabkux enextpounitiB. KoHleHTpaiiiiHa Ta TepMOIMHAMIYHa KOHCTAaHTH
mucorianii. Kucnotno-ocHoBHi piBHOBaru. Teopis bpencrena. Knacudikarist po3unHHUKIB.
Hucomiaris Bogu. pH. Ingukaropu. [naukaropauit meton BuznaueHHs pH. Kpusi tutpyBaHHsI.
Po34rHHICTh MAJIOPO3UMHHUX €JEKTPOIITIB. JJOOYTOK pO3UYMHHOCTI.

Tema 2.4. HepiBHOBaHi SIBMIA B PO3YHHAX €JICKTPOJIITIB

Enextpuyna nmpoBigHiCTh po34ynHiB. [IuTOMa Ta MOJIIpHA EIEKTPUYHI MPOBITHICTI,
3aJIeXKHICTD iX BiJl KOHIIEHTpallii. PyxoMicTs i0HiB Ta 3akoH Koibpaymia. Uucna mepenocy,
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MeToaM iX Bu3HadeHHs. EnekTpodopeTnunnii Ta penakcaiiiiauii epextu. Edextn Bina ta Jlebas
— Qanpkenrarena. PiBasaus Onzarepa. Konaykromerpis.

Po3zain 3. EjekTpoxiMiuHi eJleMeHTH Ta eJIeKTPOXiMIYHI nmpouecu

Tema 3.1. EnexTponna piBHoBara

Enexrpoximiuni nporecu. Enekrpopymriitna cuna. TepMoanHaMika eIeKTPOXIMITHIX
enemenTiB. Enexrpoau, Tunu enektposai. CTaHAapTHI €JIEKTPOIHI MOTEHITIaau. PIBHIHHS
HepHcra.

Tema 3.2. EnexTpoximiuHi Kos1a

Teopii BUHUKHEHHS €JIEKTPOJIHOT0 MOTEHIIATy Ta eJIeKTpopyuIiiiHoi cuiu. [ToBepxHeBuil,
30BHIIIHIN Ta BHYTpimHii noteHuiany. [lorenmianu ["anpBani i Bonbra. ['anpBani-noTennian Ha
MeKax MeTasl — MeTaj, MeTall — po3urH. CkiaoBi enexTpopymiiHoi cuu. [IpuHnnnm
kinacudikarii enekTpoxiMiyHuX Ki. Turu enexrpoximiuaux kit KoHIeHTpaliiiHi Ta XiMigH1
KoJIa. 3aCTOCYBaHHS €JIEKTPOXIMIYHUX K1JI JJIsi BABUCHHS PIBHOBAT' Y PO3YMHAX EJIEKTPOJITIB.
[ToreHmiomeTpuvne TUTPYBaHH:. XIMi4HI KOJIa SIK JDKEpEIa eIeKTPHIHOI eHeprii.
Axymynaropu. [lanuBhi enemeHTH.

Tema 3.3. IloaBiliHuii eJTeKTPUYHHI IIAP HA MeXKi €J1eKTPOJ — eJIeKTPOJIIT.

Enexrpokinernuni siBuma. Enekrpokaninsaphi ssuma. OCHOBH TEOPil €IEKTPOKAMUIIPHAX
apuill. [lorenmianu HynpoBOro 3apsany. Enextpokaninsapui kpusi. PiBusuns Jlinnmana. Teopii
MOJIBIHHOTO €JICKTPUIHOTO TIapy.

Tema 3.4. KineTuka ej1eKTpOAHUX MPOLECIB.

3akonu Papanes. Enexrpoananis i kynoHoMmerpis. EnexTpoana monspusanis.
Konnenrparniiina nonspusais. Judysiiina nepenanpyra. EnekrpoxiMidHa mepeHanpyra.
Kinetuka neskux eneKTpoJHHUX MPOIIECIB — €IEKTPOTITHYHE BUAUICHHS BOJIHIO, KUCHIO,
eJIEKTpOXiMiuHe BUIEHHS MeTaniB. Kopo3sis.

Po3aia 4. XimMiuna KiHeTHKa Ta KaTaJIi3

Tema 4.1. @opmasibHa KIHETHKA

[IBuaxkicts peakiii. OCHOBHHI MOCTYIAT XIMIYHOT KIHETUKH. MOJIEKYISIpHICTh Ta
nopsaok peakuii. Koncranra mBuakocti peakiii. OTHOCTOPOHHI peakliiii nepuioro, Apyroro, N-
HOTO NOpsAKY. MeTou BU3HaYeHHs NOopsiAKy peakiii. CkiagHi peakiii — ABOCTOPOHHI,
napaJienbHi, mociioBHi. [IpuHnun cramionapHocti bonenireiina. 3aeHiCTh MIBUIKOCTI
peaxuii Bix Temnepatypu. PiBHsiHHS Appeniyca. Enepris aktuBanii. JIaHIiorosi peakuii.
KineTnuHi 0co0IMBOCTI po3raily’KeHHUX JIaHIIOroBux peakuiid. [TiBocTpiB cnanaxy. TemnmoBuit
BUOYX.

Tema 4.2. Teopii ximiuHOi KiHeTUKH

Teopist akTUBHUX criByJapiB. PiBHSHHS 711 KOHCTaHTH MIBUIKOCTI. EHeprisa akTuBaiii Ta
nepeaeKkCoHeHIIHHNI MHOKHUK. CTepudHuil (paktop. Teopis mepexiiHOro CTaHy
(axTHBOBaHOTO KOMIUIEKCY). OCHOBHE PIBHSIHHS Teopii. TepMoAMHAMIYHUHN acTIeKT TeOopii.
Entpomnis aktuBanii. CriiBctaBiieHHs Teopiii. MoHoMoIekysipHi peakiii. Cxema Jlinnemana.
Teopii XinmensByaa, Kaccens, Cnelitepa. Peaxkiii B po3unHax. B po3unHHuKa Ha
HIBUAKICTH peakuii. @oroxiMiuHi peakiii. Enementaphi ¢poropeakuii i npouecu. KBantosuit
BuxiJ. KineTnuni piBHAHHA (OTOXIMIYHMX PEaKLii.

Tema 4.3. KaraniTuuni peakuii

Busnauenns karanizy. 3araiabHi NIPUHIUIHN KaTali3y. 3Ha4eHHsI KaTaJlITHYHUX MPOIIECiB.
['omorennwuit katani3. KucnorHo-ocHoBHU# KaTtani3. KiHeTrnka 1 MexaHi3M crierugigHOro
KHCJIOTHOTO Kartajizy. ['ereporeHHmii kaTami3. AKTUBHICTh Ta CEJICKTUBHICTh KaTali3aToOpPiB.
OTpyeHHs KaTani3aTopiB. AKTUBHI IIEHTPH reTEPOreHHUX KartajizatopiB. Pomb amcopOii y
KIHETHIIl TeTePOreHHUX KaTalITHYHUX peakiiid. EHepris akTuBamii rereporeHHuX KaTaliTHIHUX
peaxkiiii. Heognopinuicte moBepxHi. Haneceni karamizatopu. Teopis myasTuruieTiB bamanaina.
[TpuHIIUTI TEOMETPUYHOI Ta EHEPTeTHUYHOI BiAmoBimHOCTI. Teopis ancambiB KoOo3eBa.
BusnaueHHs ckiany akTUBHUX LeHTpiB. EnekTpoHHi Teopii kaTaizy.



3. CTpyKTypa HaBYAJIbLHOI TUCHHILIIHHA

Ha3zBu po3zinmis i

KinpkicTs rogun

neHHa hopma

3a04yHa hopma

y TOMY YHUCIIi

y TOMY YHUCII

TEM
yeporo J | m | na0. | a1, ; yeporo Jq | o | na0. | igmd. ;
1 2 3145 6 7 8 9 |10 11 | 12 | 13
Po3pin 1. XimiuHa TepMoMHAMIKA
Il)a3°M 3POSAIOM | 515 |48 (32| 40 102| 212 |14| 6 | 16 194
Po3min 2. PO3unHM €IeKTPOIITIB
gaSOM 33POSAIOM | ge | qg 34 42| 8 |42 8 72
Poznin 3. EnexTpoxiMidHi €JIEMEHTH Ta €JICKTPOXIMIUHI MPOIIECH
pasom s POSAIIOM | g5 | 4g 38 2| 0 |4]2] 8 72
Posnin 4. XimiuHa KiHETHKA Ta KaTaii3
Z%OM 3POSAIOM | 55 | 4q 16 38| 62 |6 |2 4 66
Yevozo zo0un 480 |96 |32 | 128 224 | 480 |28|12| 36 404

B ymoBax kapaHTHHY, 3rigHo 3 Haka3zoMm pektopa Ne 0202-1/260 Bix 07 cepmus 2020 p.
Juist 1eHHoi (opmu HaBuaHHS Jiekwil (96 roj) NMpoBOAATHCA y MUCTaHIIMHI (OpMi HaBUAHHS;

nabopaTopHi

(96 rTom) Ta mpakthuHi (32 TrOm) 3AHATTA —

B ayauTOpHIid dopmi.

Jlnst 3a0uHOi popMu HaBUaHHSI Jiekiii (28 rox) — y nucraniiiiHii Gopmi, madopaTopHhi (36 rox) Ta
npakTH4Hi 3aHATTA (12 ron) — B aynuTopHin Gopmi.
VY pasi HeoOX1JHOCTI — LIJIKOM JAMCTaHLiliHa (opMa HaBUYaHHS.

4. TeMM NPAKTUYHUX 3aHATH

No KinpkicTs roguu
5 /1_1 Hazpa Temu JIeHHa 3a09Ha
¢dopma ¢dopma
1 Beryn. IloBropennst matepiany nomnepenHix KypciB. ['a3oBi 3akoHu. 2
[MapuianeHi THcKW Ta 00’ emu. 3akoH JlanbToHa. Po3B’si3aHHsI 33124
2 [Nepmmii 3akoH TepMogUHAMIKK. Po3paxyHKHM 3MiHM BHYTPINIHBOT 2 1
€Heprii, TeruIoTH 1 poOOTH B pi3HHX mpouecax. Po3B’s3aHHs 3a1a4
Temnosi edextn ximiuHux peakuid. 3akoH ['ecca. Po3paxynku 3a
3 | 3akoHom [I'ecca Ta iforo Hacmigkamu. TeIIOTH pPO3YHHECHHS. 2 —
Po3B’s13anHs 32184
TernoemuicTh. Buau TeII0€MHOCTI, ii 3aJIEXKHICTh BiJl TEMIIEPATypH.
4 | BanexHicTh TemIOBMX e(QEeKTIB Bij TeMmreparypH. PiBHSHHA 2 1
Kipxroga. Pospaxynku 3a piBasaaasaM Kipxroga. Po3s’s3anns 3agay
5 Huxn Kapno. K.k.q nukiny Kapuo. Po3paxynku 3a nuxiaom Kapho. 2
Teopemu Kapno-Knaysiyca. Eatporris. Po3B’si3anHs 3amad
Jpyruii 3aKoH TepMOAHHAMIKHU. PO3paxyHKy 3MiHU €HTPOMII B Pi3HUX
6 | npomecax. AGconroTHe 3Ha4YeHHs eHTpomii. CTaTHCTUYHA TPAKTOBKa 2 1
enTpomii. ®opmyna bonsimana. Po3B’13aHHs 33124




Tepmonuaamiuni  morteHmianu. CriBBimHOMIEHHS  MakcBema.

7 , 2 1
Po3B’s13aHHs 3a0a4
8 | CamocriitHa po6oTa (MOTOYHUI KOHTPOJIb) 2 2
9 ®a30Bi MepeTBOpeHHSI B OJHOKOMITOHEHTHHX CHUCTEMaX. PiBHAHHI 2 1
Knaysiyca-Knaneiipona. [iarpamu ctany. Po3B’s3anHs 3a1a4
10 Po3unnm. [neanbHi Ta HeckiHYeHHO po3BeaeH] po3urHu. KoniratusHi )
BJIACTHUBOCTI PO3UNHIB. P0O3B’s13aHHs 3ama4
1 [TapriansHO-MOMSAPHI  BiacTHBOCTI. PiBHsHHA [100ca-/{rorema. 2 1
Po3B’s3anHs 3a1a4
12 Ximiyauit moteHuian. HeineansHi po3unHU. AKTUBHICTB, KOS(IiiEHT )
aKTUBHOCTI. PO3B’s13aHHA 3a1a4
13 Hiarpamu ctany (Bumnapy, ruiaBieHHs) OiHapHUX cucteM. [Ipasuio 2 1
(a3 I'i66ca. [Tpapuiio Baxens. Po3B’s13aHHs 3a1a4
14 XimivHa piBHOBara. 3akoH Jii Mmac. Koncrantu piBHoBaru. PiBHSHHS ) 1
i30TepMu XiMiuHOI peakilii. Po3B’si3anHs 3a1a4
15 BB 30BHImHIX (akTopiB Ha piBHOBary. llpuniun Jle-IllaTtenbe. 2
PiBusiHHSI 1300apu Ta i30xopu Bant-T'odda. Po3s’s13anns 3amaq
16 | Camocriiina po6oTa (MOTOYHHI KOHTPOJIB) 2 2
5. Temu J1a0opaTOpHUX 3aHATH
No KinpxicTte rogua
5 /1t1 Hasga remu JICHHA 3a04HA
dbopma dbopma
1 | BusHaueHHs MepIioi iHTerpaabHOI TEMJIOTH PO3UUHEHHS COJi 8 2
2 | Bu3HaueHHs TEIUIOTH BUIIAPOBYBAHHS PiAWHH 4 2
3 | BusHauenns GpakTopy acowiallii KpioCKOMYHUM METO0M 8 3
4 | BusHaueHHS B3a€EMHOI PO3UMHHOCTI PiJiHH Ta MOOY/I0Ba JiarpamMu 8 2
5 | BusHaueHHS KOHCTaHTH PO3MOALTY PEYOBUHU 8 3
6 | Bu3HaueHHs KOHCTAHTH XiMiYHOI PiBHOBaru 8 3
7 | Bu3HaueHHs TUTOMOI Ta MOJSIPHOT pedpaKiiii pO3UHHEHOI PEUYOBHHH 8 3
8 | BusHaueHHs KOHCTAHTH JUCOLIALT iHIUKATOPHUM METOI0OM 6 2
9 | Busnauenns koedinientis aktuBHOCTI MeTogoM EPC 8 2
10 | Horenuiomerpryne Bu3HaueHHs pH po3umHiB 8 3
11 | TloTeHIioMeTpHYHE THTPYBAHHSI 6 2
12 | BusHayeHHs 100yTKY PO3UMHHOCTI COJi 4 2
13 | BusHaueHHs KOHCTAHTH JHCOIAIlT KOHIYKTOMETPHYHAM METOIO0M 8 3
14 | KoHAyKTOMETpUYHE THTPYBAHHS 6 2
15 | BusHaueHHS KOHCTAHTH IBUAKOCTI TOMOTCHHOI XiMiYHOT peaKiiil 8 3
16 | BusHayeHHs KOHCTAHTH IIBUAKOCTI PO3UMHCHHS PEUOBUHU 6 2
17 | BusHauyeHHs KOHCTaHTH aucoriarii merogom EPC 8 3
18 | BusHaueHHs koeillieHTy KOPUCHOT il akyMyJisiTopa 8 2




6. 3aBmaHHd 1J151 CAMOCTiiHHOT podoTH
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CamocriitHa po0OoTa CTYACHTIB TOJATAE Y BUKOHAHHI JOMAIHIX 3aBJaHb (PO3B’s3aHHS
3aja4); MiArOTOBLI J0 MPAaKTHYHUX 3aHATH; MIATOTOBII O HAMHMCAaHHS KOHTPOJIBHUX pOOIT;
MIATOTOBIN /IO BHUKOHAHHS JIA0OpaTOpHUX poOIT, 00poOIll pe3yabTaTiB Ta OQOpMIIECHHI

1ab0paTOpHUX POOIT; MiArOTOBIII 10 CKJIAJaHHS KOJOKBIyMiB 32 BiJIMTOBITHAMH TEMaMHU.

KinpkicTs roguu
Hasga Temu JICHHA 3a04Ha
dbopma dbopma
1 | Tewma 1.1. Ilepiunii 3aK0OH TEPMOAUHAMIKH 10 20
2 | Tema 1.2. JIpyruii 3aKoH TEPMOAMHAMIKH 10 20
3 Tema 1.3. TepMoaguHaMiYHI IOTEHINI AN 10 20
4 Tema 1.4. Ineanbni Ta peajbHi rasu 16
5 | Tema 1.5. ®a30Bi piBHOBaru 16
6 | Tema 1.6. TepmoauHamika 6araTOKOMIIOHEHTHHX CHCTEM 16
7 | Tema 1.7. Tereporenni piBHOBaru y OiHApHUX CUCTEMAX 10 20
8 | Tema 1.8. TpUKOMIIOHEHTHI CHCTEMH 8 16
9 | Tema 1.9. XimiuHa piBHOBara 10 20
10 | Tewma 1.10. TepmoamHaMika MOBEPXHEBHX SIBUIIL 16
11 | Tema 1.11. EneMeHTH CTATUCTUYHOT TEPMOJIUHAMIKH 12
12 | Tema 2.1. EnexTponiTHyHa JUCOLIAIlis 12
13 | Tema 2.2. Teopisi pO3YHHIB CHIIBHHX EJICKTPOJIITIB 10 20
14 | Tema 2.3. IoHHi piBHOBArd B pO3YMHAX EICKTPOJITIB 10 20
15 | Tema 2.4. HepiBHOBaKHI SIBUIIIA B PO3YMHAX EJIEKTPOJIITIB 8 16
16 | Tema 3.1. Enexrpoana piBHOBara 8 16
17 | Tema 3.2. EnexTpoximi4Hi Kojia 8 16
18 | Tema 3.3. ToxaBiiiHuil eNEKTPUYHHMI MIAp HA MEXKI E€JIEKTPOI — 8 16
CJICKTPOJIIT.

19 | Tema 3.4. KiHeTHKa €JICKTPOAHHX MPOLIECIB. 10 20
20 | Tema 4.1. ®opmasbHa KiHETHKA 10 20
21 | Tema 4.2. Teopii XiMi4HOI KiHETHKH 10 10
22 | Tema 4.3. KaranituuHi peakiii 10 10

7. InguBinyanbHi 3aB1aHHS

Jnis nenHoi Ta 3a04HO1 OpMH HaBUYaHHSA Y 4 ceMecTpi — KypcoBa poboTa.

8. MeToau KOHTPOJIIO

[ToTouHMIA KOHTPOJIH HA MPAKTUYHHUX 3aHATTAX (IJOMAIIHI 3aBIaHHs, KOPOTKI CaMOCTIiHHI
po6otun). BukoHaHHs KOHTpOJbHHUX poOiT. CKIagaHHs KOJIOKBIyMIB 32 TeMaMH JIa0OpaTOPHUX
poOir. [l aucraHmiiiHoi (hopMH HaBYaHHS BUKOPUCTOBYIOThCS Iuiatdopmu Zoom ado Google
Meet. CemecTpoBuii ek3amMeH (MHUCbMOBa POOOTA).




9. Cxema HapaxyBaHH# 0aJjiB

3-ii cemecTp

11

IToTouHMIT KOHTPOJIb, CAMOCTIHiHA po0O0Ta, 1HJAMBIAYaJTbHI 3aBJaHHS
KonrponsHa po6ora, Exsamen
Po3min 1 nepeabdavyeHa HaBYAIbHUM Pason (3anikoBa | Cyma
IIAHOM pobora)
T1-11
neHHa gopma
52 | 8 | 60 40 | 100
3a04Ha hopma
52 | 8 | 60 40 | 100
4-i1 cemecTp
[ToTo4yHMIT KOHTPOJIB, CAMOCTIiHA POOOTa, IHAUBIAYaNIbHI
3aBJIaHHs
KonTposbHa Kypcosa | Exsamen
poGora, poGora | (3anmkoBa | (Cyyg
Posnin 2 | Po3ain 3 | Po3nin 4 | mependavena | Pazom pobora)
HaBYAJIbHUM
T1-4 T1-4 T1-4 TIJIAHOM
neHHa hopma
14 | 12 | 14 | 8 | 48 | 12 | 40 | 100
3ao4yHa dhopma
14 | 12 | 14 | 8 | 48 | 12 | 40 | 100

1. lns nonmycky 70 MiJICYMKOBOT'O CEMECTPOBOIO KOHTPOJIIO CTYJIEHT IOBUHEH BUKOHATH BCI
71a00paTOpHI Ta pO3paxyHKOBI poOOTH, TOMAIIIHI 3aBJJaHHs, BUKOHATHU (JIUCTaHIIIHO a00
UCHMOBO) KOHTPOJIbHY poOoTy 1 HabpaTu He MeHnre 30 OaniB 3a BciMa BUaMU HABYAIBHOT

poOoOTYy y ceMecTpi.

2. PeliTuHT KOXHOT pOOOTH, TEPMIH ii BHKOHAHHS. Ta TIOJJaHHS 0(POPMIICHUX pOOIT BU3HAYAETHCS
BUKIIaJlaueM, SIKUi BeJie MPaKTU4HI Ta 1a00paTopHi 3aHSTTA.

3. CemecTpoBHil €K3aMEH BBAXKAETHCS CKIIAJICHHUM, SIKIO 32 TUCBMOBY POOOTY CTYJIEHT OTPUMAaB
He merme 10 6amis.

10. HIkaJja owiHKOBAHHSA

Cyma 6aiiB 3a BC1 BUAM HAaBYAITBHOL
JISUTBHOCTI TIPOTATOM CEMECTpPY

OriHKa 3a HaIllOHAJBLHOIO HIKAJIOK0

90 - 100 BIIMIHHO
70-89 no0pe
50-69 3aJ0BUIBHO

1-49 HE3aI0BIIBLHO

11. PexomenaoBaHa Jireparypa

OcHoBHa JiTeparypa
1. JIe6ins B. I. ®izuyna ximis. Xapkis: @omio, 2005. — 478 c.; Xapkis: ['imuazis, 2008. — 478 c.
2. Slmumupcerkuii B.K. ®@i3nuna ximisa.— K.: [lepyn, 2007. — 512c.
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3. ®i3uyHa XiMis : MApYyY. Uil CTy. BUIl. HaBd. 3aki. / B. JI. Uymak, C. B. IBanos. - K. :
Bunmasuunrso HAYVY, 2007. - 648 c.

4. ®iznyna ximis: migpyunuk / JI. C. BonoBuk, €. I. KoBanescbka, B. B. Mank. ta in. — K.:
®ipma "THKOC", 2007. — 496 c.

5. Atkins’ Physical Chemistry, 11th Edition / P. Atkins, J. de Paula, J. Keeler. —-Oxford
University Press, 2018, 1040 p.
6. Student Solutions Manual to Accompany Atkins' Physical Chemistry 11th Edition / P. Bolgar,
H. Lloyd, A. North, V. Oleinikovas, S. Smith, J. Keeler. — Oxford University Press, 2018,
736 p.
. Autponos JI. I. Teopetnuna enekrpoximist. — Kuis: JIubigs, 1993. — 544 c.
8. di3uuHa Ximis: 3a1a4i Ta BIpaBy . HaBYaIbHU# mocionuk / B. 1. Py6uos. — 2-re Bu.,
Bunp. — X. : XHY imeni B. H. Kapasina, 2016. — 416 c.

9. Py6buos B. L. JlabopaTopHuii npaktTukyMm 3 (hi3U4HOT XiMii: HaBUATbHUM MOCIOHUK. B 2-X KH.
Ku.1.-X.:Bua XHY imeni B. H. Kapasina, 2020. —350 c.

10. Py6uoB B. 1. Jlabopatopuuii mpakTUKyM 3 Gi3U4YHOI XiMil: HaBYaIbHUM MOCIOHUK. B 2-X KH.
Ku. 2. - X .:Bua. XHY imeni B. H. Kapazina, 2020. -372 c.

~

JlonomixHa JiTepatypa

11. JIe6enr B.U. ®usnueckas xumus. Yacts 1. TepmoanHamuka. I'eTeporeHHbIe paBHOBECHS.
Xumuueckoe paBHoBecHe. — XapbkoB: XBY, 1996. — 196 c.

12. JIe6enr B.U. ®usnueckas xumus. YacTp 2. DIEKTPOXUMHUSL. XUMHYECKas KHHETHKA. —
XapbkoB: XBY, 1998. — 276 c.

13. Otkunc I1. duznveckas xumus. — M.: Mup, 1980.-T. 1, 2.

14. P. Atkins, J. de Paula. Elements of Physical Chemistry, Fifth Edition. — W. H. Freeman and
Company New York , 2009, 578 p.

15. Auumupcrkuii B. K. ®@13uyna xiMisg piBHOBakHUX cucteM: HaBuanbHuii nociOHuk. — K.:
HMK BO, 1992. - 112 c.

16. SAummupcrkuit B. K. ®@i3nuna ximis npouecis: Hau. mocionuk. — K.: BII “KuiBchkuit
yHiBepcurer”’, 1999. — 143 c.

17. 1.N. Levine. Physical Chemistry, Sixth edition. — McGraw-Hill Higher Education, 2008,
1008 p.

18. Ipaktuyeckue paboTsl o ¢puszndeckoit xumun. Y. 1. TepMonnHamuKa, paBHOBECHS,
pacTtBOphl. — XapbKkoB: XBY, 1996.

19. IpakTnyeckne pabOTHI O HPU3NIECKON XUMUH. 4 2. PacTBOPHI AIEKTPOJIUTOB,
NIEKTPOXHUMHUS. XUMHUECKass KMHETHKa. — XappkoB: XBY, 1998.



