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1. Mera Ta 3aBIaHHA HABYAJIbHOI JHUCIHUILIIHHA

Metor BuxiagaHHs (i3UYHOI XiMIi € BHUBYCHHS 3aKOHOMIPHOCTEH XIMIYHOI
KIHETUKHM Ta XIMIYHOI TEPMOJIMHAMIKH, TEPMOJIUHAMIYHOT PIBHOBAru B Pi3HUX YMOBax
Ta iX 3B’S30K 3 OCOOJIMBOCTSMM BHYTPIIIHBOI OyIOBH pEUYOBHH. BakimuBicTh LUX
npoOJieM TOJIArae B MOXKJIMBOCTI KUIBKICHOTO OOIPYHTYBaHHS HOBHUX TEXHOJOTTUHHUX
IPOLIECIB Ta MiABUIIEHHS €()EKTUBHOCTI ICHYIOUMX. 3HAHHS YMOB MPOTIKAHHS TIPOLIECY
7A€ MOXJIMBICTh KEPyBaTU HUM, TOOTO 3a0€3MEUUTH IT1BUILICHHS IIBUJIKOCT1 XIMIYHOTO
MpoLeCy Ta 301UTbIICHHS BUXOY MPOIYKTY.

Po3Butok (iznuHOi XiMii MOB’S3aHUNA 3 TEOPETUYHOIO Ta E€KCIIEPUMEHTAIBHOIO
PO3pPOOKOI0 OCHOB (DI3UKO-XIMIYHUX METOJIB JTOCHTIDKEHHS, SKI 3HAWIIIIN IIHPOKE
3aCTOCYBaHHA B pI3HOMAaHITHUX c¢epax HAyKd, 1, B CBOIO 4Yepry, CHPHUSIIM iX
MOJAJIBIIOMY PO3BUTKY. Benuky poib BiairparoTh (i3MKO-XIMIYHI JOCHIJKEHHS IS
Metanyprii. @i3uyHa XiMid J1a€ TEOPETUYHY OCHOBY [JIsi BUBUEHHS METAIypriHHX
MIPOIIECIB 1 BU3HAYAE MIJIAXH iX 1HTEHCH(IKAITIi.

B pe3ysnbTaTi BUBUCHHS TUCHUILUIIHU CTYIEHTH TOBUHHI

3HATH:

. OCHOBHI 3aKOHOMIPHOCTI TEPMOJIMHAMIKY XIMIYHUX PEaKIIiii;

. OCHOBHI 3aKOHU ()a30BOi Ta XIMIYHOT pIBHOBAry;

. OCHOBH Cy4acHOi T€Opii pO3UHHIB K 1/IeaTbHUX, TaK 1 pealbHUX;

. OpIEHTYBATUCS B OCHOBHUX 3aKOHOMIPHOCTAX €JIEKTPOXIMIYHUX MPOLECIB;

. 3aKOHOMIPHOCTI KIHETUKU TOMOT€HHHUX 1 T€TEPOr€HHUX MPOIIECIB;
BMITH:

. BHU3HAUAaTH MOXJIMBICTh Ta HAMNPSMOK TpOIeCY B JaHUX YyMOBax 3
BUKOPUCTAHHAM PO3paxyHKIB TEPMOJIMHAMIUYHUX MapaAMETPIB PEaAKIIii;

. po3paxyBaTy KOHCTaHTY pPIBHOBArv peaxiii Ta BUX1J OPOIYKTY MPH JaHUX
YMOBaX;

. KOPHUCTYBATHCS JlarpaMaMH CTaHy MOJBIMHUX Ta MOTPIMHUX METAIECBUX
CHUCTEM,;

. pPO3B’sA3yBaTH MPaKTUYHI 3aja4i, OB’ sI3aHI 3 TEMIIEPATYPOIO 3aMep3aHHs,
KHUITIIHHS PO3YMHIB Ta iX OYMINCHHS BiJl JOMIIIIOK;

. BUKOPHCTOBYBATH TMPHUHIIMII 3MIMIEHHS PIBHOBArd IJisi SIKICHOT OI[IHKH
BIUTMBY 30BHIIIHIX ()aKTOPIB Ha Mepedir XIMIYHOT peaKIlii;

. BHU3HAYATH IIBUJIKICTh PEaKI[ii Ta BIUIMB HA HET pi3HUX (aKTOPiB;

. HaBYUTHUCS KOPHUCTYBATUCS TOYHUMH TOTCHIIIOMETPAMH, PEOXOPIHUMU
MOCTaMHU Ta IHILIOK amnaparyporo JJisi BU3HAUEHHS (DI3UKO-XIMIYHUX BIIACTUBOCTEU
PECYOBUH;

ONMAHYBATH HABHKAMM:
- poOOTH 3 JOBIAKOBOIO 1 THIIOIO TEXHIYHOIO JOKYMEHTAIIIELO 1 TITepaTypolo;
- (QopMmysrOBaHHsS 3araJilbHUX 1 YacTKOBUX BHCHOBKIB 3a pe3yjbTaTaMH
JOCHIIKEHb.



2. [Iporpama HaABYAJIbHOI IMCUMUILTIHN

MOAYJIb 1

3microBHMi MoayJb 1. XiMiuHa TepMoaMHaAMiKa

Tema 1.1 Beryn. Ilepmmii 3akoH TepMouHaMiki. TermIoeMHICTh

[Ipenmer Ta 3amadi ¢izuyHoi xiMii. Poibs pi3zudHOi XiMii B pO3BUTKY XIMIYHOI Ta
METaJypriiHOI ~ IPOMMCIOBOCTI.  XiIMiuHa  TepMoauHamika. [lepmuit  3akoH
TEPMOJIMHAMIKH. [Ipenmer  XiMigyHOI  TEepMOJAMHAMIKHU. OCHOBHI  MOHATTA
TEPMOJUHAMIKU: cucTeMa, (pasa, BHYTpIIIHS €HEpris, EHTajblis, TerioTa, poboTa,
napameTp, mpouec. [lepmmii 3akoH TepMOIAMHAMIKKA Ta MHOro aHAJIITHUYHUN BUpa3.
Pobora po3mmpenHs igeanpHOro raszy. TepMOOWHAMI4HI MPOLECH: 130TePMIYHUM,
130XOpHUH, 1300apHHA, a11a0aTUIHHIA.

TennoeMHicTh. IcTUHHA Ta cepeHsl TEIJIOEMHICTb. TEIIOEMHICTH MOJSIpHA Ta
nuTtomMa. TerloeMHICTh 130XOpHA Ta 1300apHa. 3aleXHICTh TEIIOEMHOCTI BIJ
temriepaTypu. CHIBBIIHOIIEHHS MIX 130XOpPHOIO Ta 1300apHOI0 TEMIOEMHOCTSIMHU.
TermnoeMHicTh MeTaIB.

Tema 1.2 Tepmoximis. 3akon Kipxroda

TemnoBi edexkTn mpu ctaioMmy 00'emi Ta cramomy THCKY. CHiBBITHOIICHHS MIX
Qp Ta Qy. 3akoH ['ecca Ta Hioro Haciiaku. 3aCTOCyBaHHs 3aKOHy I'ecca A 0OYMCICHHS
TeroBux edextiB mpouecy. TepMmoximiuni piBHsIHHS. TerioTa (€HTanbIIis) YTBOPEHHS
cionyk. CraHpapTHi ymoBHU. TaOmuill TemioT (€HTadbIllid) YTBOPEHHS Ta TEIUIOT
(eHTasbIII) 3TOPSHHS PEUOBHH. 3aJI€KHICTh TEIJIOBOTO €(DEKTY BiJl TEMIIEPATYPH.

3akon Kipxroda. Busegenns ¢opmynu Kipxroda. IaTerpyBanHs ¢opmynu
Kipxroda. IlepepaxyHOK cTaHZapTHHX TEIUIOBUX €(EKTIB Ha TEIIoBl €()EeKTH Mpu
IHIIUX TEMIIepaTypax.

Tema 1.3 [{pyruii 3axoH TepmMoanHamiku. EHTpomnis

Heobopotni Ta 000poTHI mnporecu. HampsMok TepMOAMHAMIYHHMX MPOIIECIB.
Jpyruii 3aKkoH TepMOJAMHAMIKH, HOTO CyTh Ta ¢opmyntoBanHs. KoedimieHT kopucHoi
11T 000POTHOTO 171€aJTLHOTO ITHKITY.

EnTtpomis Ta ii 3pocTtaHHs B 130JbOBaHiM cuctemi. OOYUCICHHS EHTPOIIi,
BUXOJISIYM 3 TEIUIOEMHOCTEH Ta TEIJIOT (a30BUX MEPETBOPEHb. AOCOIIOTHE 3HAYEHHS
eHTportii. AOCONIOTHA €HTPOIIisI PEYOBUHU B CTaHJIAPTHUX Ta HECTAHIAPTHUX YMOBaX.
CrannmapTHa eHTpoIis pedoBHH. Po3paxyHOK eHTpomii XiMiuHO peakinii. MojekyispHo-
CTaTUCTUYHE TJIyMAYeHHS JPYyroro 3aKoHYy TepMoauHaMmiku. EHTpomis sk Mipa
TEPMOJIMHAMIYHOI IMOBIPHOCTI CTaHy CUCTEMHU.

Tema 1.4 TepMoauHaMiuHI OTEHITIATIH.

AHanITHYHUN  BUpa3 TMEPIIOrO Ta JPYyroro 3aKOHIB  TEPMOIMHAMIKH.
MakcumanbHa poboTta. BiibHa eHepris npu cranomy o0’emi abo eHeprid ['enpMroibua.
3B'A3aHa eHeprid. 3alieXHICTh eHeprii ['enpMrosiblia Bifg 00’eMy Ta TeMIlepaTypHu.
YMoBu piBHOBaru. BinbHa eHepris mnpu crajoMmy TUCKY a0o eHepris [100ca.
MaxkcumanbHa KOpUCHA poOoTa.

3anexnictb eneprii ['1006ca Bim THUCKy Ta TemmepaTypud. YMOBHU pPIBHOBArH.
CriBBigHOIIEHHS MK eHeprieto ['enbmronbua Ta eHepriero ['160ca. Tepmonunamivni
byHKIil. 3anexHICTh TepMOAUHAMIYHUX (PYHKIIH BiA TemmnepaTypu. PiBHsuusa ['166ca
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['enbmrompia. XiMiyHUN TOTEHITIAN KOMIOHEHTAa. HampsMok mepexoay KOMIIOHEHTA 3
ojHi€T ¢a3u A0 1HIOI. YMOBH pPiBHOBArHU.

MOAYJIb 2
3micToBHMI MoayJb 2. @a30Ba piBHOBAara
Tema 2.1 dazoBa piBHOBara B 0araTOKOMIOHEHTHUX cucTeMax. [IpaBuio ¢a3

PiBHOBara. YmoBa piBHOBaru Mixk ¢azamu. BrmimB Temmneparypu Ta THCKY Ha
CTaH piBHOBAaru.

Komnonent. Yucno He3aneXHUX KOMIOHEHTIB cuctemu. CTymiHb cB0OOAU
CHUCTEMH Ta YHCIIO CTyNeHiB cBoOoau cuctemu. [IpaBumno a3 ans BU3HaAUEHHS CTYIICHIB
cBOOOIM CUCTEMH B 3aJIEKHOCTI BiJl Urciia KoMIOHEeHTiB. Kinacudikaiis cuctem.

Tema 2.2 [liarpama cTaHy 0JHO- Ta TBOKOMIIOHEHTHOT cucTeMu. TepMoauHamika
(ha30BUX MEPETBOPEHD

Jiarpama cTaHy OJIHOKOMIIOHEHTHOi cucTeMH. Hucio ¢a3 1 4Yucio CTYIEHIB
cBoOou cuctemu. [loTpiitHa Touka. [liarpama cTaHy JBOXKOMIIOHEHTHOI METaleBOi
cuctemu. JliHii JiKBigyca Ta comiayca. EBTeKkTHKa, €BTEKTUYHUHN CKJIaJ Ta €BTEKTUYHA
temrniepatypa. ®izuko-ximiunuit anamiz akaaemika [.C. KypnakoBa Ta ioro
3aCTOCYBaHHS B METayprii.

TepmonuHaMika (pa3zoBUX MEPETBOPEHb. 3aNEKHICTh TUCKY HACHYEHOI MapH Bijl
TEeMIIepaTypH IiJ 4ac Mepexo1y peuoBUHU 3 oAHieT da3u o iHmoi. PiBasuusa Knaysiyca
Knanelipona. 3aneXHICTh THUCKY HAaCHMY€HOI TMapu BIJl TEMIIEpAaTypu pIIUHHU.
InterpyBanns piBHsiHHs Knaysiyca Knaneiipona.

3micToBHME MoayJb 3. XiMiuHa piBHOBara

Tema 3.1 Ximiuna piBHoBara. Koncranra piBHOBaru

[Ipupona ximiyHOi piBHOBaru. KiHETMYHUN Ta TEPMOJWHAMIYHUN METOIU
BUBEJICHHS 3akoHYy aitounx Mac. Koncranta piBHOBaru. (CrnocoOu BUpaKEHHS
KOHCTaHTH piBHOBaru. CmiBBigHomeHHs Mixk K, Ta K.

Tema 3.2 PiBHAHHS 130TepMH XIMIYHOT peakiii. XiMiuHa CIIOPiTHEHICTh

PiBHsiHHS 130TepMU XiMIYHOI peakiiii. BuBeneHHs piBHSIHHS 130T€PMH XIMIYHOI
pIBHOBaru Mpu CTajoMy THUCKY. MakcumanbHa KOpUCHa poOoTta. PiBHSHHS 130TepMu
peaxiii mpu crajgomy 00’emoBi. Hampsimok mepebiry peakilii B 3aJIe’KHOCTI Bij] CKIaay
CUCTEMH.

XimiuHa crnopinHeHicTb. Eneprig [100ca peakmii B CTaHAApTHUX YMOBax.
CHopigHEeHICTh €JeMEHTIB J0 KHUCHIO. TuCK (TpyXHICTh) aucolianii KapOOHAaTiB B
3aJIeKHOCTI BiJ TemnepaTrypu. Temneparypu poskiany kapoonartiB. Tuck (IpyxHICTb)
JUCOLialli OKCUIIB B 3aJIEXKHOCTI Bl TeMreparypu. TeMiepaTypa po3Kiaay OKCH/IIB.

Tema 3.3 3anexHiCTh KOHCTAHTH PIBHOBAru BiJl TEMIIEpaTypu

3aJie’KHICTh KOHCTAHTH PIBHOBAr BiJ Temneparypu. BuBeneHHs piBHsIHb 1300apu
Ta 130XOpH XIMIYHOI peakiii. [HTerpyBaHHs piBHSHHA 1300apu XIMIYHOI peakiii B
3anexHocTi Bij rpaHudHUX yMoB [ACp=0; ACp=const; ACp=f(T)]. Iloctynart Ilnanka.

Po3paxyHOk KOHCTaHTU piBHOBaru. Meroau o0uncieHHs eneprii ['166ca peakiii.
Enepris ['i60ca yrBopeHHs peuoBuHH. TemnoBuil edekT peakiiii Ta eHTPOMis PeaKiii.
Meton Tromkina-IlIBapimana. Enepris ['i60ca mpomikuHux peaxuiii. HaOmmxeHuit
METO/]l PO3paxyHKy KOHCTaHTH PIBHOBArd 3a MeTojoM Braaumuposa.
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3micToBHMI MOaYJIb 4. Po3unHu

Tema 4.1 Cnocobu Bupa3y ckiaay po3uuHy. ['igpatHa (cosibBaTHA) Teopis
PO3UYHHIB

3aranpHa XapakTepucThka po3uuHiB. ['ipaTHa (cosibBaTHA) TEOpisl PO3UUHIB
J.I.MenaeneeBa. Po3unmHeHHs sk (i3uko-XiMiuyHUN Tporec. Teriora po3dyMHEHHS
Kpuctaiorigpary. Temjora riaparamii. 3araidbHa Temjora po3uuHeHHs. Crocodu
BUpa3y CKJIaay po3uuHy. MacoBuil BijicOTOK. MoiibHa 10Ji8. MOJIBHUH TPOIEHT.
MosnsipHICTb, MOJSUTBHICTh, HOpPMalbHICTh. OO0'eMHa dYacTka. I[neanbHI PO3YMHM.
TepMoanHaMiyHi BIACTHBOCTI 1/1€albHUX po3uMHiB. EHTanbmis po3uuny. EnTpormis Ta
enepris ['1606ca yrBopeHHs po3unHy. Po3unHHICTE. PO34MHHICTS Ta30M0I0HUX pEYOBUH
B piauHax. 3akoH I'enpi. Koedimient ['enpi.

Tema 4.2 3akoHu iaeanbHUX pO3unHIB. PeanbHi po3unHu

Tuck HacuueHoi mapw Haj PO3UMHOM. BigHOCHE 3HIKEHHS THCKY HACHYECHOI
napy po3YMHHUKA HaJl PO34MHOM. 3akoH Payns. [linBuilleHHs TeMIiepaTypu KHUITIHHS
po3unHiB. EOymiockomiyHa cTajlia po3UYMHHUKA. 3HWKCHHS TEeMIIepaTypu 3aMep3aHHs
po3unHiB. KpiockomiuHa crana po3uymHHUKA. Temmeparypa MoOYaTKy KpHCTaizallii
METaJiB B 3aJ€XKHOCTI B/l BMICTY CYIYyTHIX KOMIOHEHTIB. BU3HaueHHSI MOJEKYJISIPHOT
Macy PO3YMHEHOI PEYOBHHH Ta aTOMHOI MacH METaJIiB.

MOAYJIb3

3MmicToBHMIA MoayJIb 5. EnexkTpoximis

Tema 5.1 EnekrtponituuHa aucomjamis. EJeKTponmpoBigHICTE  PO3UYMHIB
€JIEKTPOJIITIB

Enextponitu. OcoOnuBOCTI pO34YMHIB €JeKkTpoiiTiB. CTymiHb Ta KOHCTaHTa
aucolianii ciadKux €eJeKTPOJITIB. 3aKoH po3BeAeHHs OcTBayiblla. AKTHUBHICTH Ta
KOE(DII[IEHT aKTUBHOCTI €JIEKTPOJITYy Ta HOro 10HIB. lOHHa cHJla EJIeKTPOJITY.
EnexTponpoBiqHICTh PO3UMHY €IEKTPOJITY. AOCONIOTHA MIBUAKICTH 10HIB. PyXJMBIiCTh
10HIB. [Tutoma Ta €KBiBaJICHTHA €JICKTPOIIPOBITHICTb. ExBiBanenTHa
CJICKTPOIPOBIAHICT, TPU HECKIHUCHHOMY pO3BeJCHHI. BH3HAUYeHHS CTYINEHIO Ta
KOHCTaHTH JUCOIIaIii CIa0KNX €JIEKTPOJIITIB.

Tema 5.2 Enextponnuii moteHIian. ['anpBaHidYHUI €lIeMEHT

Pi3Huis moTeHIlamiB  HAa MOBEPXHI MOAUTY MeTan-po3unH. [lojaBiiHwMI
eJeKTpUYHU map. Po6oTa rajibBaHIYHOTO €JIEMEHTY, OKUCIIOBAIbHO-BIIHOBIIFOBAJIbHI
nporiecd.  EnexTpopyiniiiHa cuiia TaldbBaHIYHOTO  €JIEMEHTY. TepMojuHaMika
raJibBaHigYHOro enemMeHTy. OOOpOTHI Ta HEOOOPOTHI JaHIIOrM. BUBeAeHHS pIBHSIHHS
HepHcta 13 piBHSHHS 130TE€PMHU OKHMCIIFOBAJILHO-BIIHOBIIOBAIbHOI peakilii. EHepris
['i66ca Ta enTpomis mpolecy, 0 BiIOyBaeThcsi Ha ejekTponax. OO4uciaeHHs
KOHCTAHTH pIBHOBAri peakiii, 1o BiAOyBaeTbcs Ha eJlekTpojax. EiekTpoaHuit
noTeHIian. Hopmanbauil (ctangapTHH) MOTEHIIAN eJeKTpoAy. Pan Hanpyru Mertasis.
OcHoBHI TUTIK eNeKTpoaiB. OOOpPOTHI Ta HEOOOPOTHI enekTpoau. Ejxexrponu mepiioro
pomy, e€IeKTpoau nApyroro poxay. OKHCTIOBAIBHO-BIIHOBIIOBAIBHI — €IIEKTPOIH.
Boaneswuit enextpon, oro OymoBa. 3ajekHICTh MOTEHIIaTy BOJIHEBOTO €JIEKTPOY Bil
aKTUBHOCTI 10HIB BOJHIO Ta MapliaJibHOTO TUCKY BoAHIO. CTaHAapTHUI BOJHEBUI
eJIeKTpo, Horo 3acrocyBaHHsA. KanomenbHuil enextpon, Horo Oynoma. IloTenmian
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KaJIOMEJIBHOTO eJNeKTpoay B 3anexHocti Bif KoHueHTpauii KCl, 3acrocyBanHs
KaJOMEIBHOTO eJEeKTpOoAy. [ OMOBHI THUIM TambBaHIYHUX e€JleMEHTiB. HopmambHuii
enemeHT Bectona, BumiptoBants EPC raibpBaHI4YHOTO €JIeMEHTA.

Tema 5.3 Enexrpomnis

[ToreHmian po3kiany enektpoiity. Ilepenanpyra npu enextposisi. IloTeHian
BUJIUICHHS (a00 pO3YMHEHHS) pedoBUHU. [lOCHIIOBHICTE pO3PSAJIKH 10HIB Ha
enexktpoaax. OCHOBHI CTalii MpolieCcy BIIHOBJICHHS BOJHIO Ha KaTO/Il.

3MicToBHMIA MOayJIb 6. XiMiYHA KiHeTHKA

Tema 6.1 IlIBuakicTe XiMIYHOI peakmii, i 3aJEKHICTh BIJ KOHIICHTpAIlii
pEarcHTiB.

[[IBuakicTe XiMiyHOT peakiii. IcTHHHA Ta cepeAHsi MIBUAKICTh PEAKIIIi.
3aJIe’)KHICTh MIBUAKOCTI peakii BiJl KOHIEHTPALIM pearyouux peuoBHH. 3aKOH JIii Mac.
KoHncranta mBuakocti peakuii. Kinetnuna knacugikaris peakuii. MoneKkyIsspHICTb Ta
nopsiiok peakiii. Peakiii nepmoro nopsanky. Busenennst piBHsHHS. Peakiii apyroro
MOpsIIKY, BUBENEHHs piBHsAHHA. llepion HamiBpeakiii (miBpo3nany). BusnaueHus
MOPsIIKY peakiiii. MeTo miicTaHOBKH, rpadiyHU METO/I.

Tema 6.2 3anmexHicTh MBHAKOCTI peakiii Bix Ttemneparypu. KineTtnka
reTepOoreHHUX peaxiin

3asie’kHICTh MIBUAKOCTI peakiii Bix Temneparypu. Enepris akrusariii. [Ipupona
eHepreTuyHoro Oap’epy. AKTHUBHI MojieKyid. TemneparypHuil KoeilleHT MIBUIKOCTI
peakuii (mpaBwio Baut ['odda). PiBusinas Appeniyca. [TocniioBHI cTafli reTeporeHHol
peaxiiii, MOHATTA JiMiTyro4oi crajii. Kinetnunuii Ta qudy3Huid pexXMMH reTeporeHHo1
peaxiiii.

3micToBHM Moay.b 7. IloBepxHeBi ABUIIA

Tema 7.1 AncopOiiisi.

CopOmiis, Bugu copOmii. AgcopOrisi rasziB 1 pedyoBMH 3 poO34HMHY. [30Tepma
aacopo6mii. PiBusuus Jlenrtompa. Teopis agcopO6uii 1 OymoBa aacopOIifHOTO IIapy.
Tenmora aacopOrii. AxcopOitis 3 po3unHiB. Ilo3UTHBHI Ta HETaTHMBHA aJCcOPOIIis.
[ToBepxHeBo akTuBHI peuoBuHU. PiBHsHHs [1060ca. [loBepxHeBuil HaTAT. YMOBU
3mMouyBaHHs. [ToBepxHeBi siBuIla B MeTanyprii. @uoTariis pya.

3. CTpyKTYypa HABYAJBHOI AUCIUILTiHI

Ha3zsu KinekicTs rogusa
3MICTOBUX MOJIYJIIB 1 TEM Jlenna gpopma 3aouHa ¢opma
¥Ycpo y TOMY YHUCII ¥Ycpo y TOMY YHCII1
ro | nmex |np| a6 | iun | cp. | ro |nex | np [mab6liux | c.p.
Mopyas 1

3micToBuii Moayab 1. XiMiyHa TepMoAMHAMiKa

Tema 1.1 Beryn. Iepiuuii
3aKOH TCpMOI[I/IHaMiKI/I. 8 2 112 4
TerioeMHICTD
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Ha3zsu KinpkicTe roquu

3MICTOBUX MOYJIB 1 TEM Jenna dhopma 3aouyHa dhopma
Ycbo y TOMY YHCII Ycbo y TOMY 9HCJI
ro | mek |mp | mab | iHg | c.p. | TO | Jek | mp |nabl|iHg
Tema 1.; Tepmoximis. s |2 1111 4
3akoH Kipxroga
Tema 1.3 [Ipyruii 3akoH 9 |2 |21 4
TepMoHaMiku. EHTpomis
T.em'l 1.4 Tep.Moz[HHa- g |2 |» 4
MIYHI MOTEHI1AJIH
Monyab 2

3micToBHMII MOoayJb 2. @a30Ba piBHOBAara

Tema 2.1 da3oBa piBHO-
Bara B 0araTo KOMITOHCHT-

751 2 [05] 1 4
HuX cuctemax. [IpaBuiio
¢ba3
Tema 2.2 Jliarpama cTany
OZIHO- TA ABOKOMIIOHEHT- |, | , |og| 4 4

HO1 cuctemu. TepmorHa-
Mika (ha30BUX NIEPETBOPEHD

3microBHM MoayJb 3. XiMiuHa piBHOBara

Tema 3.1 Ximiuna piBHO-

. 76| 2 |06 1 4
Bara. KoHcTanTa piBHOBaru

Tema 3.2 PiBHsHHS
130TepMH XIMIYHOI peakuii. | 6,7 | 2 |0,2| 0,5 4
XIMI4HA CIIOPIIHEHICTh

Tema 3.3 3anexHiCTh
KOHCTaHTH piBHOBaru Big |57 | 1 (02|05 4
TeMIlepaTypu

3micToBHMII MOaYJIb 4. Po3unHun

Tema 4.1 Cniocobu Bupasy
ckyany po3unny. ['igpatha | 6 | 1 | 1] 1 3
TEOpisi PO3YUHIB

Tema 4.2 3akonu
11€aJIbHUX PO3YMHIB. 6 | 1 |11 3
PeanpHi po3unHm

MOJIY.JIb3

3micToBHUI MoayJb 5. Enexktpoximis

Tema 5.1 EnexkrpomiTiuna
nucortiaiis. Enextponpo- 7 1 ]11] 1 4
BIJIHICTh PO3YHHIB €JI-TIiB

Tema 5.2 Enexrpognuit
noreHiiai. ['aTpBaHIuHUN 8 2 11| 1 4
eJIEMEHT
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Ha3zsu KinpkicTe roquu

3MICTOBUX MOYJIB 1 TEM Jenna dhopma 3aouyHa dhopma
Ycbo y TOMY YHCII Ycbo y TOMY 9HCJI
ro |yek |mp| a6 | iwxg | c¢.p. | To |yek | np |mab|iHxg | c.p.
Tema 5.3 Enexrtpouis 6 | 1 |1 4

3MicToBHMIA MOaYJIb 6. XiMiYHA KiHeTHKA

Tema 6.1 IIBuakicTe

i . 7 2 1 1 3
3aJI€KHICTD Bl
KOHIICHTpAIli pearcHTiB
Tema 6.2 3aeXHICTD
IIIBUKOCTI PEAKITii BijT 7 s 111 1 3

temneparypu. Kinetuka
TeTEPOreHHUX PEeaKIii

3micToBHMi Moay.b 7. IloBepxHeBi ABUIIIA

Tema 7.1 AncopOriis 5 1 4

Ychoro roauH 105 | 30 |15 | 15 75
4. JEKIII
MOJAVYJIb 1

3microBHuMi MoayJb 1. XiMiuHa TepMoauHaMika
Tema 1.1 Beryn. [lepimmii 3akoH TepMoiuHaMiki. TermoeMHICTh

Jlekuia llepumii 3aKOH TEPMOJAMHAMIKA

[Ipeamer Ta 3agaui (i3uvHOI XiMii. 3aCHOBHUKHM (i13uyHOi Ximii. Posib ¢i3uuHO1
XiMii B pO3BUTKY XIMIYHOI Ta METaIypriiHO1 MpoMuUciIoBocTi. Metoau (piznyHoi Ximii 1
MOJIEKYJISIPHO-KIHETUYHUHN, TEPMOJMHAMIYHUN Ta KBAaHTOBO-MEXaHIUYHHUM. XiMIYHA
tepmoanHamika. Ilepmmii 3akoH TepmoanHamiku. [IpeaMer XiMIYHOT TEPMOJAMHAMIKU.
OCHOBHI TMOHATTA TEPMOJAMHAMIKHU: cUcTeMa, (pa3a, BHYTPILIHS E€HEpPTis, €HTaJbIIis,
TemioTa, pobOoTa, mapaMmerp, mporec. 3akoH 30epexxkeHHs eHeprii. Ilepmmii 3akoH
TEPMOJMHAMIKMA Ta WOTO aHaNITUYHUIN BUpa3. PobOoTa po3mupeHHs iAeaIbHOTO ra3sy.
TepmoauHnamMiuHi IpoLIecH: 130TEPMIYHUHN, 130XOpHUH, 1300apHMIA, aia0aTUIHHM.

Jluoakmuuni 3acoou: mabauunuil ma epagiunuti mamepian [4].

Jliteparypa: [1, rnaBa 1, 2; 8, rnaBa 6].

3a6oanns  na  CPC:  Po3paxynok — mepmMOOUHAMIYHUX  napamempie
memanypeitinozo npoyecy [7].

Jlekuia TenmoeMHICTD

TennoeMHicTh. [cTHHHA Ta cepelHs TEIUIOEMHICTh. TENIOEMHICTh MOJISIpHA Ta
nuTomMa. TeruioeMHICTH 130XOpHA Ta 1300apHa. 3aleXHICTh TEIUIOEMHOCTI  BiJ
temriepaTypu. CHIBBIIHOIICHHS MiX 130XOPHOIO Ta 1300apHOI0 TEIMJIOEMHOCTSIMU.
TernoeMHicTh METAIIB..

Juoaxmuuni 3acobu: madbauunui ma epagivnuti mamepian [4].

Jliteparypa: [1, rnaBa 1, 2; 8, rnaga 6].

3a6oanna  na  CPC:  Po3paxynok — mepmMOOUHAMIYHUX  napamempie
memanypeitinozo npoyecy [7].
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Tema 1.2 Tepmoximis

Jexyia TepMoximis.

TemoBi edexkTn mpu ctaioMmy 00'emi Ta cragomy THUCKY. CHiBBITHOIICHHS MIX
Qp ta Q. 3akoH ['ecca Ta Horo Hacniaku. 3acTocyBaHHs 3akoHy ['ecca i oOuKCIeHH
TeruioBuXx edexTiB nporecy. TepmoximiuHi piBHSIHHSA. Ternora (€HTasbIlisl) YTBOPEHHS
cnosiyk.. CranmapTHi ymMoBU. TaOmuili TeruioT (€HTadbIil) YTBOPEHHS Ta TEIJIOT
(eHTaJIBITII) 3TOPSIHHS PEUOBUH. 3AJIEKHICTh TEIJIOBOTO €PEKTY Bl TEMIIEPATYPH.

Jluoakmuuni 3acoou: mabauunuii ma epagiunuti mamepian [4].

Jliteparypa: [1, rmaBa 2; 8, rimasa 6].

3a60annas  na  CPC:  Po3paxynox — mepMOOUHAMIYHUX  Napamempis
memanypeitinozo npoyecy [7].

Jekuia 3akon Kipxroda

3akon Kipxroda. Busegenns ¢dopmynu Kipxroda. IaterpyBanns ¢opmynu
Kipxroda. IlepepaxyHOK cTaHZapTHUX TEIUIOBUX €(EKTIB Ha TEIoBl e(DeKTH Mpu
THIITMX TeMIIepaTypax.

Jluoakmuuni 3acobu: mabauunuii ma epagiunut mamepian [4].

Jliteparypa: [1, rmaBa 2; 8, rimasa 6].

3ae0anns  na  CPC:  Po3paxynox — mepMOOUHAMIYHUX — NaApamempie
memanypeitinozo npoyecy [7].

Tema 1.3 JIpyruii 3axoH TepmMoanHamiku. EHTpomis

Jlexyia HeoOGopoTHI Ta 000pOTHI MPOIeCH

Heob6opotHi Ta 060poTHI nporiecu. Hanpsamok TepMoAMHAMIYHHUX TTPOIIECIB.

Jluoakmuuni 3acoou: mabauunuii ma epagiunuti mamepian [4].

Jliteparypa: [1, rmaBa2; 8, riasa 7].

3asoannss  na  CPC:  Po3paxyHok — mepMOOUHAMIYHUX  napamempie
memanypeitinozo npoyecy [7].

Jekuia [{pyruii 3aKoH TEPMOJAMHAMIKA

Hpyruii 3aKoH TepMOJIMHAMIKH, HWOTO CyTh Ta QopmymtoBanHs. KoedimieHt
KOPHUCHOI J1ii 000POTHOTO 1/1€aTbHOTO ITUKITY.

Jluoakmuuni 3acoou: mabauunuii ma epagiunuti mamepian [4].

Jliteparypa: [1, rmaBa2; 8, riasa 7].

3a60anna  na  CPC:  Po3spaxymox — mepMOOUHAMIYHUX  naApamempis
memanypeitinozo npoyecy [7].

Jekuia EnTtpomis

EnTtpomis Ta ii 3pocTtaHHs B 130JbOBaHii cuctemi. OOYUCICHHS EHTPOIIi,
BUXOJISIYM 3 TEIUIOEMHOCTEH Ta TEIUIOT (pa30BUX MEPETBOPEHBb. AOCONIOTHE 3HAYCHHS
eHTportii. AOCONIOTHA €HTPOIIISI PEYOBUHU B CTaHJIAPTHUX Ta HECTAHJAPTHUX YMOBAaX.
CranmapTHa €HTPOIIiSl PEUOBHH.

Jluoakmuuni 3acoou: mabauunuil ma epagiunuti mamepian [4].

Jliteparypa: [1, rnaBa 2; 8, riasa 7].

3a60anna  na  CPC:  Po3paxynox — mepMOOUHAMIYHUX — napamempie
Mmemanypeitinozo npoyecy [7].

Jlekyia Po3paxyHOK €HTPOMIl XIMIYHOI peaKii.

Po3paxyHok eHTpomii XiMiuHOI peakilii. MoJeKyIspHO-CTaTUCTUYHE TIIyMaYeHHS
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APYTroro 3akoHy TepMmoauHamiku. EHTpomis Sk Mipa TepMOAMHAMIYHOI 1IMOBIPHOCTI
CTaHy CUCTEMH.

Jluoakmuuni 3acoou: mabauunuii ma epagiunuti mamepian [4].

Jliteparypa: [1, rmaBa 2; 8, rimaBa 7.

3agoannss  na  CPC:  Po3paxyHok  mepMOOUHAMIYHUX  napamempie
memanypeitinozo npoyecy [7].

Tema 1.4 TepmonrHamMiyHi MOTEHITIANN

Jekuyia TepMoauHaMIvHI MOTEHITIATN

AHamTHYHUN  BHpa3 MEPUIOTO Ta JPYroro 3aKOHIB  TEPMOJMHAMIKH.
MakcumainbHa poboTa. BisibHa eHepris npu ctajgoMmy o0’eMi abo eHepris ['eabMrosbiia.
3B's13aHa eHepris. 3alexHICTh eHeprii ['eapMmroibpla Bii 00’eMy Ta TeMIEpaTypH.
YMoBu piBHOBaru. BinbHa eHepris mnpu crajoMmy THUCKY a0o eHepris [100ca.
MakcumanbHa KOpUCHa poOoTa.

Juoaxmuuyni 3acobu: mabauunui ma epagivnuti mamepian [4].

Jliteparypa: [1, rmaBa 2; 8, rimaBa 7.

3asoannss  na  CPC:  Po3paxyHok — mepMOOUHAMIYHUX  napamempie
memanypeitinozo npoyecy [7].

Jlekuia Enepris ['i60ca.

3anexuicte eHeprii ['160ca Big THCKy Ta TemmepaTypud. YMOBH PIBHOBArdu.
CmiBBiiHOIIEHHS MK eHeprieto ['enbmroinbiia Ta eHepriero ['166ca. TepmoannamivHi
¢byHKii. 3anexHICTh TEPMOJAUMHAMIYHUX (PYHKIIN Bij Temneparypu. PiBHsuus ['166ca
I'enpmromnpia. XiMidHHE TTOTEHIIAT KOMIIOHEHTa. HanmpsMok mepexoay KOMIIOHEHTa 3
onHi€l (pa3u A0 1HII01. YMOBH PIBHOBArHU.

Jluoakmuuni 3acobou: mabauunuti ma epagiunutl mamepian [4].

Jliteparypa: [1, rmaBa 2; 8, rimaBa 7.

3as0anna  na  CPC:  Pospaxynox — mepmOOuHamiuHux  napamempie
memanypeitino2o npoyecy [7]

MOJAVJIb 2
3micToBHMII MoayJb 2. @a30Ba piBHOBara
Tema 2.1 da3zoBa piBHOBara B 6araToOKOMIOHEHTHHUX cucTtemax. [IpaBuio das
Jlexyia ®da3zoBa piBHOBara B 0araTOKOMIIOHEHTHUX cucTeMax. [IpaBuso ¢a3
PiBHoBara. YmoBa piBHOBaru Mix ¢azamu. BriuB Temreparypu Ta THUCKY Ha
CTaH piBHOBAaru.
Jluoakmuuni 3acobu: mabauunuii ma epagiunutl mamepian [4].
Jliteparypa: [1, rnaBa 3; 8, riana 8].
3a6oanun  Ha  CPC:  Po3paxyHox — mepMOOUHAMIYHUX  napamempie
memanypeitinozo npoyecy [7].
Jekuia Knacudikariis cuctem
KomnonenT. Ywuciio He3ajaeKHUX KOMIOHEHTIB cucteMu. CTymiHb CBOOOIU
CUCTEMH Ta YHCJIO CTYINEHIB cBOOOIM cucteMu. [IpaBuiio a3 nis BU3HAYEHHS CTYTEHIB
CBOOO/IM CUCTEMH B 3aJI€KHOCTI BiJl yMcia KOMIoHeHTiB. Kimacudikartist cuctem.
Jluoakmuuni 3acoou: mabauunuii ma epagiunuti mamepian [4].
Jlitepatypa: [1, rnasa 3; 8, rnasa §].
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3agoannss  na  CPC:  Po3paxyHok — mepMOOUHAMIYHUX  Hapamempis
memanypeitinozo npoyecy [7].

Tema 2.2 [liarpama ctaHy 0JHO- Ta IBOKOMIIOHEHTHO1 cucTeMH. TepMoiuHamika
(bha3oBUX NEPETBOPEHD

Jlekuia [liarpama ctaHy OJIHO- Ta JIBOKOMIIOHEHTHO1 CUCTEMHU.

Hiarpama cTaHy OJIHOKOMIIOHEHTHOi cucteMu. Uwucio (a3 i1 4mcio CTymneHiB
cBoOoau cuctemu. IloTpiitHa Touka. [[ilarpama cTaHy JBOXKOMIIOHEHTHOI MeETajeBOi
cuctemu. JIiHiT miKkBigyca Ta cojiayca. EBTekTHKa, €eBTEKTUYHHUIN CKJIaJl Ta €BTEKTUYHA
temrepatypa. Dizuko-ximiuamii  anamiz akamemika [.C.KypmakoBa Ta 1oro
3aCTOCYBAaHHS B METAIyprii.

Juoaxmuuni 3acobu: mabauunui ma epagivnuti mamepian [4].

Jliteparypa: [1, rnmasa 3; 8, rimasu 9,10].

3a6oanna  Ha  CPC:  Po3paxynox — mepmMOOUHAMIYHUX  napamempie
memanypeitinozo npoyecy [7].

Jekuia Tepmonunamika (ha3oBUX MEPETBOPEHD

TepmonuHaMika (pa3zoBUX MEPETBOPEHb. 3ANEKHICTh TUCKY HACMUYEHOI MapH BiJl
TEMIIepaTypH ]l Yac Mepexoly peHOBUHU 3 OAHIET a3u 110 iHmoi. PiBHsHHsA Kiay3iyca
Knanelipona. 3aneXHICTh TUCKY HAaCHY€HOI TMapu BIJ TEMIIEpaTypu pIIUHHU.
InTerpyBanns piBHsaHHS Knaysiyca Knaneipona.

Jluoakmuuni 3acobu: mabauunuti ma epagiunuil mamepian [4].

Jliteparypa: [1, rnmasa 3; 8, rimasu 9,10].

3as0anna  na  CPC:  Pospaxynox — mepmOOuHamiuHux  napamempie
memanypeitinozo npoyecy [7].

3micTtoBHMi Moayb 3. XiMiuHa piBHOBara
Tema 3.1 Ximiuna piBHoBara. Koncranra piBHOBaru

Jlekuyia XimiuHa piBHOBara

[Ipupona ximiyHOi piBHOBaru. KiHeTMUHMII Ta TepMOAMHAMIYHUI METOIU
BUBEJICHHS 3aKOHY JII0YMX Mac.

Jluoakmuuni 3acobu: mabauunut ma epagiunuil mamepian [4].

Jliteparypa: [1, rnaBa 3; 8, rmasa 11].

3aeoanna  na  CPC:  Po3paxynox — mepmMOOUHAMIYHUX  HApAMempis
memanypeitinozo npoyecy [7].

Jlekuia KoHcTaHTa piBHOBaru

Koncranta piBHoBarm. CrnocoOu  BUpaXEeHHS  KOHCTaHTHM  pPIBHOBAru.
CniseizHomenHs mix K, Ta K.

Jluoaxkmuuni 3acobu: mabauunuii ma epagiunutl mamepian [4].

Jliteparypa: [1, rmaBa 3; 8, rmasa 11].

3a6oanun Ha  CPC:  Po3paxyHox — mepMOOUHAMIYHUX  napamempie
memanypeitinozo npoyecy [7].

Tema 3.2 PiBHsIHHS 130T€pMH XIMIYHOT peakiiii. XiMiuHa CIIOPITHEHICTh

Jlexyia PiBHAHHS 130T€pMHU XIMIYHOI peaKirii

PiBHAHHS 130TepMM XIMIYHOI peakiiii. BuBegeHHs pIBHSHHS 130T€PMU XIMIYHOL
pIBHOBaru Mpu CTajioMy THUCKY. MakcumanbHa KOpUCHa poOoTa. PiBHSHHS 130TepMuU
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peaxuii mpu cranomy 06’emoBi. Hampsimok mepebiry peakiii B 3aJIeKHOCTI Bl CKJIaIy
CUCTEMH.

Jluoakmuuni 3acoou: mabauunuii ma epagiunuti mamepian [4].

Jliteparypa: [1, rmaBa 3; 8, rimaBa 11].

3agoannss  na  CPC:  Po3paxyHok  mepMOOUHAMIYHUX  napamempie
memanypeitinozo npoyecy [7].

Jlekyia XiMidHa CIIOPITHEHICTD

XimiuHa cropigHeHicTh. Enepris [1060ca peakiii B cTaHAApTHUX YMOBax.
CriopiTHEeHICTh €JEeMEHTIB J0 KHUCHIO. THCK (NMpYKHICTh) aucomianii kapOoHaTiB B
3QJIEKHOCTI BiJl TeMreparypu. TeMmneparypu po3kiaay kapOoHatiB. TucCk (IpyXKHICTb)
JMCOITIallil OKCHIIB B 3aJIE)KHOCTI BT TeMIepaTypu. TeMnepaTrypa po3Kiiay OKCH/IIB.

Juoaxmuyni 3acobu: mabauunui ma epagivnuti mamepian [4].

Jliteparypa: [1, rmaBa 3; 8, rimaBa 11].

3asoannss  na  CPC:  Po3paxyHok — mepMOOUHAMIYHUX  napamempie
memanypeitinozo npoyecy [7].

Tema 3.3 3anexHiCTh KOHCTAHTH PIBHOBATHU BiJl TEMIIEpaTypH

Jlekuia 3anexHiCTb KOHCTAaHTH PIBHOBAru BiJl TEMIIEpaTypu

3aie’KHICTh KOHCTAHTH PIBHOBAru BiJ TeMIiepaTypu. BuBeneHHs piBHSIHB 1300apu
Ta 130XOpH XIMIYHOI peakiii. [HTerpyBaHHs piBHSHHA 1300apu XIMIYHOI peakilii B
3anexHocTi Bl rpaHundHuX yMoB [ACp=0; ACp=const; ACp=f£(T)]. [loctynart ILnanka.

Juoaxmuyni 3acobu: mabauunui ma epagivnuti mamepian [4].

Jlitepatypa: [1, rnaBa 3; 8, rimaBa 11, 12].

3asoannss  na  CPC:  Po3paxyHok — mepMOOUHAMIYHUX  napamempie
memanypeitinozo npoyecy [7].

Jlexyin Po3paxyHOK KOHCTaHTH PiBHOBaru

Po3paxyHok koHCTaHTH piBHOBaru. Meroau obuucieHHs eneprii ['166ca peaxiii.
Enepris ['i60ca yTBopeHHs1 peuoBHHH. TeruioBuii edekT peakilii Ta eHTPOIis peakIlii.
Meron Tromkina IlIBapimana. Enepris ['i66ca mpomikHux peakuiin. HaOmuxeHuit
METOJI pO3paxyHKy KOHCTAHTH PIBHOBAru 3a MeToaoM Bragumipona.

Jluoakmuuni 3acoou: mabauunuii ma epagiunuti mamepian [4].

Jlitepatypa: [1, rnaBa 3; 8, rimaBa 11, 12].

3a60anna  na  CPC:  Po3paxynox — mepMOOUHAMIYHUX — napamempie
memanypeitinozo npoyecy [7].

3MmicToBHMI MOayJib 4. Po3uunu
Tema 4.1 CriocoOu Bupasy ckiaay po3unHy. ['inpaTHa Teopis po3UHHIB

Jlexyia CnocoOu BUpa3y Ckiany po3uuHy. ['igpaTHa Teopis po34nHiB

3aranpHa XapaKTepucThKa po3uuHiB. ['iapaTHa (cosibBaTHA) TEOpisl PO3UUHIB
J.I.MenneneeBa. Po3unHeHHst gk  (i3uko XiIMiyHUNA mporec. Temnora po3UMHEHHS
Kpucranorigpary. Temnora rifgparamii. 3aragpHa TemioTa po3uuHeHHs. Crocobu
BHUpa3y CKJIaay po3unHy. MacoBuil BifcoTOK. MonbHa 1015. MOJBHUNA MPOLIEHT.
MonsipHicTh, MOJSUIBHICTh, HOpPMaibHICTh. (OO0'eMHa 4YacTKa. IneanbHI PO3YMHH.
TepMoanHaMiuH1 BIACTHBOCTI 1/1ealbHUX po3uMHiB. EHTanbmis po3unny. EnTpomis Ta
enepris ['166ca yrBoperHs po3unny. Po3unHHICTE. PO3YMHHICTS Ta30M0I0HUX pEYOBUH
B pinuHax. 3akoH ['enpi. Koedimient ['enpi.
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Juoaxmuuni 3acobu: mabauunui ma epagivnuti mamepian [4].

Jliteparypa: [1, rnaBa 4; 8, rinasa 9].

3asoanns na CPC: noenubnenns meopemuunoeo mamepiany [10].

Tema 4.2 3akoHu iieanbHUX pO3unHiB. PeanbHi po3unHu

Jlekyia 3akoHU ieanbHUX PO3uMHIB. PeanbHi po3unHu

Tuck HacuueHoi mapu Haj PO3YMHOM. BigHOCHE 3HIKEHHS THCKY HAaCHYEHOI
napu po3UMHHUKA Haja po3urHoM. 3akoH Payms. IligBuineHHs TemmnepaTtypu KUIIHHA
po3uuHiB. EOyniockomiuHa craja po3YMHHUKA. 3HWKCHHS TEMIEpaTypu 3aMep3aHHs
po3unHiB. Kpiockomiuna cranma po3uumHHHKA. TemmepaTypa MoOuYaTKy KpHUCTali3ailii
METaJliB B 3aJIC)KHOCT1 BiJl BMICTY CYNyTHIX KOMIIOHEHTIB. Bu3HaueHHSI MOJIEKYJISIPHO1
MacH pO3YMHEHO1 pEYOBHHH Ta aTOMHOI MacH METAJiB.

Juoaxmuyni 3acobu: mabauunui ma epagivnuti mamepian [4].

Jliteparypa: [1, rmaBa 4; 8, rimaBa 9].

3asoanns na CPC: noenubnenns meopemuunoco mamepiany [10].

MOAYJIb3
3MmicToBHMI MOaYJIb 5. EnexkTpoximis
Tema 5.1 Enexrposnituuna gucomiaiisi. EneKTponpoBiIHICTh PO3YUHIB €JIEKTPOJIITIB

Jekuia EnextpoiniThyHa aucouiaiis. EnekTponpoBiiHICTh pO3YMHIB
€JIEKTPOJIITIB

Enexrponitu. OcobnuBOCTI po34MHIB €neKTpoiiTiB. CTymiHb Ta KOHCTaHTa
aucolianii ciaOKux eJeKTPOJITIB. 3akoH po3BeAeHHs OcTBasiblla. AKTHUBHICTH Ta
KOe(DII[IEHT aKTUBHOCTI €JEKTPOJITY Ta HOro 10HIB. [OHHa cuila €JIEeKTPOJITY.
EnexTponpoBiiHICTh PO3UUHY €JIEKTPOJITY. AOCOIIOTHA MIBUJIKICTh 10HIB. PyXJIUBICTh
10H1B. IIntoma Ta €KBIBaJIECHTHA €JIEKTPONPOBIAHICTb. ExBiBanentHa
€JIEKTPOIPOBIAHICT, MPU HECKIHUEHHOMY pO3BEACHHI. BH3HAue€HHS CTYNEHIO Ta
KOHCTaHTHU AUCOLaIlii CIa0KUX €JIEKTPOJIITIB.

Jluoakmuuni 3acoou: mabauunuti ma epagiunuti mamepian [4].

Jliteparypa: [1, rmaBa 5; 8, rimaBa 14].

3asoanns na CPC: noenubnenns meopemuunoco mamepiany [10].

Tema 5.2 Enextpoanuii moteHmian. ['anpBaHIYHNAN €T€MEHT

Jexyia Enextpoanuii noreHuial. ['anpBaHIuHMI €I€MEHT

Pi3Huns moTeHmiamiB  HAa MOBEPXHI MOAULLYy MeTan-po3uuH. [loaBiiiHuii
eJeKTpUYHUi map. Po6oTa rajibBaHIYHOTO €JIEMEHTY, OKUCIIOBAIbHO-BIIHOBIIFOBAJIbHI
nporecu. EnexTpopymiiiiHa cuia  TaJdbBaHIYHOTO  €JEMEHTy. TepMoJuHaMika
rayibBaHigyHOTO enemMeHTy. OOOpOTHI Ta HEOOOPOTHI JaHIIOTH. BUBEACHHS pIBHIHHS
Hepucra 13 piBHAHHS 130TE€pMH OKHCIIIOBAIHHO-BIAHOBIIOBAIBHOI peakiii. Enepris
[i606ca Ta eHTpomisi mporecy, MmO BiIOyBaeThCs Ha enekTpomax. OOuucICHHS
KOHCTAHTM pIBHOBAri peakiii, 1o BiAOyBaeTbcsi Ha eJeKTpoaax. Enexrpomuuii
noTeHIian. Hopmanpauii (cTaHgapTHUI) MOTEHITIAT eNeKTpoAy. Pan Hanmpyru meranis.
OcHoBHI TUTU eNeKTpoaiB. OOOpPOTHI Ta HEOOOPOTHI enekTpoau. Ejxexrponu mepuioro
poay, eNeKTpoAu JApyroro poay. OKHUCIIOBAIILHO-BIIHOBIIOBAIbHI — €JIEKTPOAM.
Boaunesuii enexktpon, Horo 0yaoBa. 3ajeKHICTh NOTEHLIATY BOJHEBOTO €IEKTPOAY BIJ
aKTUBHOCTI 10HIB BOJIHIO Ta MapIiajJbHOTO TUCKY BOAHIO. CTaHAApTHUN BOJIHEBHI
eJeKTpod, Woro 3actocyBaHHs. KanoMmenbHuil enextpona, ioro Oymoma. IloTeHrian
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KaJIOMEJIbHOTO eJNEeKTpoay B 3anexkHocti Bif KoHueHtpauii KCl, 3actocyBanHs
KaJOMEIBHOTO eJEeKTpOoAy. [ OIOBHI THUMM TanbBaHIYHUX eJleMeHTiB. HopmanbpHwmii
eneMeHT Bectona, BuMipioBanHs EPC raibpBaHiuHOTO €lleMEHTa.

Jluoakmuuni 3acoou: mabauunuil ma epagiunuti mamepian [4].

Jliteparypa: [1, rmaBa 5; 8, rmaBa 15].

3asoanns na CPC: noenubnenns meopemuunoco mamepiany [10].

Tema 5.3 Enexrtpomis

Jekuyia Enextpomis

[ToTenmian po3kiangy enekTpomiTy. Ilepenanpyra mpu emektpomisi. [lorenmian
BUJIUICHHS (a00 pO3YMHEHHS) pe4yoBUHU. [lOCHIIOBHICTE pO3PSAJIKH 10HIB Ha
enexktpoaax. OCHOBHI CTaJlii MpolieCcy BIIHOBJICHHS BOJHIO Ha KaTO/Il.

Juoaxmuyni 3acobu: mabauunui ma epagivnuti mamepian [4].

Jliteparypa: [1, rmaBa 5; 8, rimaBa 15].

3asoanns na CPC: noenubnenns meopemuunoco mamepiany [10].

3micToBHMI MOaYyJIb 6. XiMiuHa KiHeTHKA

[IBuakicTe XiMIYHOI peakifii. IcTHHHA Ta cepenHs WIBUAKICTh pPEaKIIii.
3aneHICTh MIBUIKOCTI Peakilli BiJ] KOHIIEHTpAIii pearylounX peduoBUH. 3aKOH Jiii Mac.
KoHncranta mBuakocti peakuii. Kinetnuna knacugikaris peakuii. MoneKkyIspHICTb Ta
nopsiiok peakuii. Peaknii nepmoro nopsaaky. Busenennst piBHsHHS. Peakuii apyroro
MOpsIIKY, BUBEIEHHS piBHAHHA. llepion HamiBpeakuii (miBpo3many). BusHaueHHs
MOPsIIKY peakiii. MeTos miIcTaHOBKH, rpad1yHUN METO/I.

Jluoakmuuni 3acoou: mabauunut ma epagiunuil mamepian [4].

Jliteparypa: [1, rnaBa 6; 8, rmasa 16].

3asoanns na CPC: noenubnenns meopemuunoeo mamepiany [10].

Tema 6.2 3anexHICTh MIBUAKOCTI peakilii Bij Temneparypu. KineTnka rereporeHHux
peakiiii

Jlekyia 3anexxHiCTh MIBUAKOCTI peakiiii B Temneparypu. Kinetuka
reTepPOreHHUX PeaKilii.

3asie’kHICTh MBUAKOCTI peakuii Bix Temneparypu. Enepris akrusarii. [Ipupona
€HepreTHyHoro Oap’epy. AKTUBHI MOJIEKYJU. TeMrnepaTypHuid KOe(IilieHT MIBUIKOCTI
peakiii (mpaBwio Baut ['odda). PiBusiHust Appeniyca. [TocniioBHI cTazii reTeporeHHol
peaxirii, MoHATTA JiMiTyro4oi crasii. KineTnunuii Ta qudy3Hull pekUMH TeTepOoreHHOT
peaxIii.

Jluoakmuuni 3acoou: mabauunuil ma epagiunuti mamepian [4].

Jlitrepatypa: [1, rnaBa 6; 8, rinasa 17].

3asoanns na CPC: noenubnenns meopemuunoco mamepiany [10].

3micToBHMi Moay.b 7. IloBepxHeBi aBUIIA
Tema 7.1 AncopOiris.
Jekuia AncopOrris.
CopOmisi, Bumu copOmii. AacopOrisi ra3iB i pedyoBMH 3 poO34MHY. [30Tepma
aacopo6mii. PiBusuns Jlenrtompa. Teopis aacopOmii 1 OymoBa amcopOIiiHOTO TIapy.
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Temnora ancop6buii. AncopOuist 3 po3uuHiB. [lo3uTuBHI Ta HeratuBHa aACcOpPOLs.
IToBepxHeBo akTWBHI peudoBUMHU. PiBHsSHHA [100ca. IloBepxHeBuil HaTAr. YMOBHU
3ModyBaHHs. [loBepxHEBi sBUIIA B MeTaIyprii. DroTaris py/.

Jluoakmuuni 3acobu: mabauunuii ma epagiunuti mamepian [4].

Jlitepatypa: [8, rnaBal5].

3asoanns na CPC: noenubnenns meopemuunoco mamepiany [10].

5. Temn NPAKTUYHHUX 3aHATH

3 MeTol 3akpilUIeHHS 3HaHb, SKI OJep)Kajd CTYJEHTH TpU BHUBYCHHI
AUCUUIUTIHM, Ta (OpPMyBaHHS HABHYOK MPAKTUYHOI OIIHKA YMOB TIPOBEICHHS
METaTypriiHUX MPOIECiB MPOBOIATHCS MPAKTHYHI 3aHATTS.

No Kinbkictb
o/ Ha3Ba Temu TOJIUH
JICHHA | 3304HA
MOAYJIb 1
1 [lepmmii 3akoH TepMoauHaMiIKi. TepMoximisi. 3aKOH 3
Kupxroda
2 | dpyruii 3aKOH TEPMOJIMHAMIKU 2
3 | TepmoanHaMIYH1 TOTEHIIAIH 2
MOJVJIb 2
4 da30BI1 piBH(.)BE.u“I/I. Ximqua piBHOBara. Po3paxyHok 2
KOHCTAHTH XIMIYHO{ piIBHOBaru
5 CnocoOu BUpa)KE€HHS CKJIay pO34uHiB. [1eanbHi po3uuHu. 2
TepmoauHaMiKa poO34yuHY
MOAVYJIb 3
6 EnexTponpoBigHiCTh Ta aKTUBHICTH €JIEKTpOiTIB. PoboTa Ta 9
EPC ranpBaHiduHOTO €JI€MEHTA.
7/ | HIBuAKICTH XIMIYHOT pEaKIIii. 2
Pazom 15

6. Temn 1a00paTOPHUX 3aHATH
[Ipu nenniit popMi HaBYAHHS CTYJCHTH BUKOHYIOTH TaOOpaTOpHI poOOTH.
MeTor nukity 1adbopaTopHUX pooiIT €:

— CTBOPEHHS YMOB, SIKI HEOOX1HI CTYJIEHTOBI JIJIi CAMOCTIHHOTO BiATBOPEHHS
OCHOBHUX XIMIYHHX SIBUILI;

— HaBYaHHSA CTYJCHTIB TIPAIIOBAaTH 3 OCHOBHUMH BUMIPIOBAIBHUMH Ta
J1a00paTOPHUMHU MPUJIAJIAMU;

— HABYaHHS HAWBAXKIIUBIIIMM METOAUKAM BUMIPY;

— CTBOPEHHS 1 3aKpilUICHHS HABUKIB BEJCHHS MPOTOKOJIIB JIa0OpaTOPHUX
JOCHI/IB, SIKI 3 HABYAJIHHOIO METOI0 O(OPMIISIFOTECS y BUIJISAL JKypHAJIiB 1a00paTOpHUX
pOOIT;

— 3aKpIIUICHHS HaBUKIB OOpPOOKH pe3yibTaTiB BUMIpPY; OCOOJIMBY yBary Ipu
IIbOMY HEOOXIJIHO MPHUAUIATH MoOYyI0BI rpadikiB, OCKUIBKA caMe Ha rpadikax Jeriie
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BCHOT'0 MO0AYUTH MOTPIMIHICTh €KCIIEPUMEHTY.
JlabopatopHi poOOTH BUKOHYIOTHCS 3 BUKOPHUCTAHHIM METOJAMYHHUX BKa3iBOK [3,
5, 6]. Bci maboparopHi po60TH 0POPMITIOIOTECS CTYACHTAMH Y BUIJISIH 3BITIB.

Ne Kinbkicth
Hasga Temu
3/ TOTUH
MOJAVYJIb 1
1 | BusHaueHHS TENJI0EMHOCTI METaTy 2
2 | BuBueHHs TEIJIOTH PO3YMHEHHS COJI 2
MOJAVYJIb 2
3 | TepMiuHUii aHaJI3 CIJIaBiB 3
4 B?I:;HaquH;I .Koeq)iuieHTy PO3MOJITY TPETHOTO KOMIIOHEHTY 9
MDXK JIBOMA piuHAMU
MOAVYJIb 3
5 BusHaueHHs CTyneHIO0 Ta KOHCTaHTH JIUCOIIaIlli OI[TOBOL 2
KUCJIOTH. BU3HaAYEHHS! pPO3UMHHOCTI KapOOHATY KaJIbI[1I0
6 Bu3HaueHHs €1eKTpOpyILIIMHOI CUITU TaJlbBAHIYHOTO €JIEMEHTA. 2
BuzHaueHHS €1EKTPOTHOTO MOTCHITIATY
7 | Bu3HaueHHsS KOHCTAHTH IMIBUAKOCTI XIMIYHOI peaKIlii 2
Pazom 15

[Ipu 3a0uHOi popmi HaBUaHHS TAOOPATOPHI 3aHATTS HE MIAHYIOTHCS.

7. Camocriiina po0oTa

KinpkicTs
No
o/ Hassa temu TOJTNH
JIEHHA ’3aqua
MOAVYJb 1

3micToBuit Moay.b 1. XiMiuHa TepMOAMHAMIKA

1 Tema 1.1 Beryn. [lepuit 3akoH TepMOIMHAMIKH. 4
TennoemuicTh
2 | Tema 1.2 Tepmoximisa. 3akon Kipxroda 4
3 | Tema 1.3 JIpyruii 3akoH TepMoauHaMiku. EHTpomnis 4
4 | Tema 1.4 TepMoauHaMivH1 TOTSHITIATN 4
MOAYJIb 2
3MmicToBHMIA MoayJib 2. Pa30Ba piBHOBara
5 Tema 2.1 dazoBa piBHOBara B 6araTo KOMIOHEHTHHUX 4
cuctemax. [IpaBuio ¢as
6 Tema 2.2 Jliarpama cTaHy 0OIHO- Ta JBOKOMIIOHEHTHOI 4

cuctemu. TepMmoanHamika GazoBUX MEPETBOPEHD

3microBHMi Moy b 3. XiMiuHa piBHOBara

7/ | Tema 3.1 Ximiuna piHoBara. KoHctanTa piBHOBaru 4
8 Tema 3.2 PiBHsIHHS 130TepMH XIMIYHOT peakiii. XiMiuHa 4
CIIOPITHEHICTh
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KinekicTh

Ne
o/ Ha3Ba Temu TOJIMH
JICHHA |3a04YHa
9 | Tema 3.3 3ayexHICTh KOHCTAHTH PIBHOBArH BiJ] TEMIEPATYPH 4

3MmicToBHMIA MOayJib 4. Po3uuHu
Tema 4.1 Criocobu Bupasy ckiaay po3uuHy. ['igpatHa Teopis

10 ) 3
PO3YHHIB
11 | Tema 4.2 3akoHH i/1eanbHUX PO3YMHIB. PeanbHi po3unHu 3
MOAVYJIb 3
3MmicToBHMI MOaYJIb 5. EnexkTpoximis
12 Tema 5:1 EJ’IGKTpOJI.ile‘{Ha mucoiriaiis. EnexTponpoBiiHICT 4
PO3YMHIB €JICKTPOJIITIB
13 | Tema 5.2 Enextponnuii moteHiian. ['aTbBaHIqHII €TIEMEHT 4

14 | Tema 5.3 Enexrpouis 4
3micToBHMI MOaYJIb 6. XiMiuHa KiHeTHKA
Tema 6.1 [lIBuakicTh XIMIYHOI peakIlii, ii 3aJIeKHICTb BiJ

15 o : 3
KOHIIEHTpAI[lil pearcHTIB
16 Tema 6.2 3anexHICTh MIBUIKOCTI PEaKIIii BiJl TEMIEpaTypH. 3
KiHeTnka reTeporeHHuX peakiii
3micToBHMi MoayJb 7. IloBepxHeBi ABUIIIA
17 | Tema 7.1 AncopOuis 4
Pa3om 75

8. ImauBigyaabHi 3aBIaHHS

Jlnst Outbln TIIMOOKOTO 3aCBOEHHS Martepiainy Kypey KOXKHHM CTYACHT JCHHOI
dbopMH HaBUYaHHS 3a JOMIOMOIOK METOIUYHHX BKa3iBOK [/] BHKOHYyeE iHIMBIAyaslbHY
PO3paxyHKOBY poOoTy 3a TeMow «Po3paxyHOK TEpMOJIMHAMIYHUX TMapaMeTpiB
METATyPTiiHOT peakxiiii» 3riHO 3 BaplaHTOM, KU BU3HAYA€ BUKJIAJay.

9. MeToau HABYAHHSA

3a JpKepenaMu 3HaHb BUKOPHUCTOBYIOTHCS Taki METOAM HaBYaHHS: CIIOBECHI —
PO3MOBIIb, TOSCHEHHS, JIEKITiS, IHCTPYKTAXK; HA0UHI — IEMOHCTPAIIis, LTFOCTPAITis.

3a xapakTepoM JIOTIKH TMI3HAHHS BUKOPUCTOBYIOTHCS TaKli METOJW: aHATITHYHUMA,
CUHTETUYHHM, aHATII THKO-CUHTETUYHUH, IHTYKTUBHUH, 1€ TyKTUBHHM.

3a piBHEM CaMOCTIHHOI PO3YMOBOI MJISUTBHOCTI BUKOPHUCTOBYIOTHCS METOIH:
MpOOJIEMHUHN, YaCTKOBO-TIOIITYKOBHH, TOCII THUIIBKUH.

Jnst  mominmieHHs — BUKIAMAHHS — JIGKIIAHOTO  MaTeplay  mependadeHo
BUKOPUCTAHHS KOXXHUM CTYJICHTOM Mij 4ac JIEeKI[ll AUIAKTUYHHX 3ac001B HaBYAHHS
(cmaiimie abo TUTaKaTiB Ta PO3JABAIIBHOIO MaTepiaiy); HepeadadyeHo IMOCTaHOBKa
npoOJeMHUX MUTaHb MPU BUKIAJAaHHI MaTepialy 3 TEMHU, MaKCUMalbHE BUKOPUCTAHHS
CTaTUCTUYHMX JaHUX; BUKopucTaHHs «llociOHMKa-IOBITHUKA 10 JIEKLUIMHOTO KypcCy
“@i3uyHa XiMis’» Ta HAYKOBOI JTEpaTypd NIpPU BUBUEHHI KypCY; BHKOPUCTAHHS
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KOMIT FOTEPHUX TPOTPaM JIsl PIICHHS OKPEMUX MUTaHb KypCy.

JIIsi  TIOKpalieHHS 3acBOEHHS Marepiaay CTyJAeHTaMH IM PEKOMEHIYEThCS
norav0JeHe CaMOCTiiHE BUBYEHHS OKPEMHUX IHWTaHb. YCIIX BUBYEHHS JUCIUILIIHU
3QJICKHUTH B1J] CUCTEMAaTUYHOI CaMOCTIHHOI poOOTH CTyJAEHTa 3 MaTepiajaMu JIEKIiH i
PEKOMEHIOBAHOIO JIITEPATyPOIO.

10. MeToau KOHTPOJIIO

[lepenbauaeThcsi ~ BUKOPHUCTOBYBAaHHS  MOAYJIBHO-PEUTHHTOBOI  CHCTEMH
omiHOBaHHS 3HaHb. OCHOBHOIO ()OPMOIO KOHTPOJIIO 3HaHb CTYJEHTIB B KPEIUTHO
MOAYJBHIA CHCTEMI € CKJIAaJaHHS CTyJIEeHTaMH 3alljlaHOBaHOTO Moxayio. dopmoro
KOHTPOJIIO € HaKomuuyBajbHa cucTtema. CKIIamaHHS MOIYNsS Tepeadadac BHUKOHAHHS
CTYJIGHTOM KOMIUIEKCY 3axOJiB, 3aIUIAHOBAaHMX KaeAporwo 1 mnepeadadyeHux
CEMECTPOBHM TIpaiKOM HABYAIBHOIO IMPOIECY Ta KOHTPOJIO 3HAHb CTYJEHTIB,
3aTBEP/KEHUX JIEKAaHOM (PaKyJIbTETYy.

[TincymkoBa oIliHKa 3a MOJYJib BUCTaBisieThbes 3a 100-06anbHOI0 mIKanoro. [lpu
YMOBI, IO CTYJIEHT YCHIIIHO 371a€ BC1 KOHTPOJIbHI TOUYKH, HAOPABIIIM 3 KOKHOI 3 HUX HE
MEHIIIE MIHIMaJIbHOI KUIBKOCTI OaiiB, HEOOXITHOI I 3apaxyBaHHS BIJIMOBIIHOI
KOHTPOJILHOT TOYKH, M€ 3a pe3yJibTaTaMd poOOTH B TPUMECTPI MIJACYMKOBUN PEUTHHT
He MeHIIe 55 6aliB, TO 3a OakaHHSIM CTYACHTa B 3aJIEKHOCTI BiJl CyMU HaOpaHUX OalliB
oMy BHUCTaBIISIETHCS IM1JICYMKOBA €K3aMEHalllifHa OIlIHKA 3a HAI[IOHAIBHOIO IIKAJIOH0 1
mkanoo ECTS. TlepeBenenns Habpanux crygaeHToM OamiB 3a 100-0anpHOI0 MIKAJIO B
OIIIHKM 3a HalllOHaJIbHOK (5-0anbHOM0) miKanow Ta mkainorww ECTS 3m1icHIOEThCS B
BIIMOBITHOCTI A0 TaOJIUIIL;

PeiiTuHr cryaenra Oninka 3a HaAIOHAJLHOIO Oninka
3a 100-6a1bHOI0 IKAJIOIO0 HIKAJI010 3a mkajgow ESTS
90-100 GauriB BIJIMIHHO A
81-89 Gaiis nobpe B
75-80 GaiB no00pe C
65-74 GamiB 3a10B1JIBHO D
55-64 Gamnis 3a10B1JIBHO E
30-54 Ganis HE3a/10BUIBHO 3 MOXJIUBICTIO EX
ITIOBTOPHOI'O CKJIaJaHHI
HE3a0BLIBLHO 3
1-29 6anis 000B’I3KOBUM [TOBTOPHUM F
BUBYEHHSAM JUCLHUILIIHA

KonTponb 3HaHb CTyJEHTIB mepeadadae MPOBEACHHS BXiJHOTO, TMOTOYHOTO 1
M1JICYMKOBOT'O KOHTPOJIIO.

BXigHuii KOHTPOJIH 3HAHB MTPOBOJUTHCS HA TIEPIIOMY THXKHI TPUMECTPY, B IKOMY
BHBYAETHCS HaBYAJIbHA JHUCIMIUIIHA, 1 BKJIIOYAE KOHTPOJIL 3aJUIIKOBUX 3HAaHb 3
OKpEeMHUX HABYAIBHUX AWCIUIUIIH, SKI MEPeAyIOTh BHUBYCHHIO AUCHUILIIHN «Di3ndHa
XIMIsD» 1 € 0a30BUMHA JUIA 1i 3aCBOCHHS.

[ToToyHMii KOHTPOJH 3HAHb CTYACHTIB BKJIIOYA€ MUCHMOBI KOHTPOJIBHI pOOOTH 3
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OKpPEeMHUX TEM MOYJIB JUCIUIUIIHU HAa KOXHOMY MPAKTHYHOMY 3aHSTTI, BUKOHAHHS
1HIMBIYaTbHOTO PO3PaXyHKOBOTO 3aB/JIaHHS Ta YCHE OMMTYBAHHS ITiJl Yac MPOBEIACHHS
71a00paTOPHUX POOIT.

[TincyMKOBHIA KOHTPOJIb 3HAHb BKJIIOYAE€ BU3HAYCHHS PEUTHHTY 3a TiJICYyMKaMu
poOOTH CTYJIEHTa B TPUMECTPI.

Ex3amen (3almik MNpu HOPHUCKOPEHIH (opMi HaBYaHHS) MPOBOAUTHCSA IICIIS
3aBEpIICHHS] BUBUCHHS JUCHIHUIUTIHA 3 METO BH3HAYCHHS OCTATOYHOTO PEHUTHHTY 3
HaBYAJILHOI TUCITUTLTIHH.

TpumecTpoBnii rpadgik HaBYAJIBHOIO NMPOLECY TA KOHTPOJIIO 3HAHb

Bu Po3noain misk y400BUMH THAKHSIMU Bun
A M1ICYMKO
HaBYaJIbHHUX Boro
samateabo | 4 | 5 |\ 3| 4 | 5 |6 | 7|8 |9 |10]11|12]13 | |commpon
KOHTPOJII0 15 o
Jlexuii 2 |2 |2 |2 |2 |2 |2 |2 |2 |2 |2]|2]|2]A4 30
IIpaxT. 3aH. 2 2 2 3 2 2 2 15
Jlabop. 3an. | 2 2 2 2 2 2 2 | 1 15
Cam.pobora| 5 | 5 | 5| 5 | 5| 5|5 |5 |55 |5 |5] 5|10 75
KCP KCP KCP KCP KCP KCP KCP KCP
Po3paxynko 5 .
Ba poOoTa Nel Ne2
KoHnTtposnbHi
poboTH BK | K1 K2 K3 K4 K5 K6 K7
Monyni M1 M2 M3
[ ® [ 3 e o !

BK — BxinHuii kouTpoiib; K— nucbmoBa koHTposibHa poboTa; KCP — koHcynbTaltis;

Po3noain 6aJiB, IKi OTPUMYIOTh CTYACHTH A¢HHOI (GOPMHU HABYAHHSH

IToTouyHe TecTyBaHHsI Ta caMOCTiiiHa poboTa

Mopyns | Mopyns 2 Monyis 3 .
3MICTOBHHI 3MicT. 3MiCTOBHHMIA 3MicT. 3MiCTOBHHI 3micT. |3mMmicT. HIHVCYMKOB
MOJTyJIb 1 MOZYJb 2 MOAYJb 3 MOAayJb 4 MOJAYJb 5 Moaynb 6 | m.7| MM TCCT

Ti1 (T2 | T3] T4 |t20 |22 |30 |T32 | 33 |Tan |42 |T51 |T52 | Ts3|Tea |Te2 | T7.1 | (EK3aMeH)

25 | 25 | 25| 25 |15 | 15 |15 | 15 15 |15 |10 |20 |15 | 15| 15 |15 | 15
100 100 100 100

Mpumirka. T1.1, T2.1 ... T7.1 — TemMu 3MiCTOBUX MOJYJIiB.
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KpeautHo-mMoay/ibHA cCHCTEMA OIIHKYM 3HAHb CTY/IE€HTIB

Ne | Ne dopma H;\fq Klg:ﬁilgn KopoTkwuii 3MicT KOHTpOJIBHOT TOUKHM i yac Ha |Jlitepary
I1/T1 | MOJTYJIsI KOHTPOJTIO Tyl sare. | i il IpoBeICHHS pa
Pospaxyn .
1 OB 5 20 12 BI/IKOH}'/STB('J.H CTYJICHTAMH ITiJT 4ac 7]
- poboTa CaMOCTIHHOT poOOTH.
= KP 1 2 20 11 | [IpoBoasThCsl Ha MPAKTUYHHMX 3aHATTIX Ta | [1,2,7,9]
2 KP 2 4 20 11 | BKIIOYAOTh  TeOopeTHuHi nuTaHHd Ta | [1,2,7,9]
§ KP 3 6 20 11 | po3paxyHKOBI 3a/1a4i 3 BiJ{IOBIAHOT TEMH. [1,2,7,9]
YcHe  omMTyBaHHS ~ TPOBOAMTHCS  HA
P 1 1 10 0 7ab0OpaTOpHUX  3aHATTSIX Ta  BKIIIOYAE [3, 5]
JIP 2 3 10 5 | TeOpETHYHI MUTAHHS 3 BIAMOBITHOT TEMHU. [3, 5]
Pazom 100 | 55
9 PO;}())&B);}’H 10 30 15 BUKOHYETBCS CTYJCHTAMHU ITi]1 4ac 7]
~ poboTa CaMOCTiHHOI pOOOTH.
4 KP 4 8 25 15 | IIpoBoaAThCA HA NPAKTUYHHUX 3AHATTAX TA [1,2,7,9]
= BKJIFOYAIOTh TCOPETUYHI TUTAHHS Ta
§ KP5 10 25 15 PO3paxyHKOBI 3a/1a4i 3 BIMOBIAHOT TEMH. [1,2,7,9]
P 3 5 10 5 | YCHE OmMTyBaHHS NPOBOJUTHCS HA 3, 5]
1a00PAaTOPHUX 3aHATTAX Ta BKIIOYAE :
JIP 4 7 10 S TEOPETUYHI MUTAHHS 3 BiIIOBITHOT TEMH. [3, 5]
Pazom 100 55
- KP 6 12 30 17 | lIpoBomsaThCs Ha MPAKTHYHUX 3AHATTSX T2 [1,2,7,9]
2 BKJTIOYAIOTh TCOPETUYHI TUTAHHS Ta
2, KP 7 14 25 14 PO3paxyHKOBI 3a/1a4i 3 BIMOBIAHOT TEMH. [1,2,7,9]
s JIP 5 9 15 8 | YcHe onuTyBaHHS MPOBOAUTHCS HA [3, 6]
= JIP 6 11 15 8 | m1abopaTOpHUX 3aHATTAX Ta BKIHOYAE [3, 6]
JIP 7 13 15 8 | TeOpeTHYHI MUTaHHS 3 BIMOBIIHOI TEMH. [3, 6]
Pazom 100 55
‘ KinneBuii KOHTPOJIb — iCHUT
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