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Onuc HAaBYAJIBLHOI AMCIHUILTIHA

(moBHa (hopMa HaBUAHHS)

HaiimenyBanHs
MOKa3HUKIB

["any3s 3HaHb, HAIPAM
MATOTOBKH, OCBITHBO-
KBasTi(piKaIiitHUI piBEHb

XapaxkTepucTuka
HABYAJIbHOI TUCIUTUTIHUA

JAeHHA 3a04Ha ¢opma
dpopma HABYAHHS
HABYAHHSA

KinbKicTh KpeauTiB —

['any3b 3HaHB
13 «Mexaniuna

6.5 IH)KeHepisny OO60B’s13k0Ba
' CrienianbHICTh
136 «MeTaJjypris»
MonyniB — 3 Pik miaroroBkm:
3MICTOBHUX MOAYIB — 8 OCBITHBO-IIpO(eciiiHa 1-i | —
InpuBinyansHe HaykoBo- | [POrpaMa «Meranypris»,
JOCIIHE 3aBJaHHS npoQeciiiHe CpAMyBaHH: Tpumectp
_ JIuBapHe BUPOOHULITBO
(na3ga) YOPHHX i KOJILOPOBUX

3arajibHa KUIbKICTb MeTATIB i CILIABIB 2a,2b | —
roaud — 195 Jlekuii

54 ron. | -

IpakTuuni
TwXHEBUX TOAMH IS 18 rox. | —
AesHol dopun OcBiTHBO-KBaMPiKaiHHUN JaboparopHi
HABYaHHS: . 18 rog. —
PIBEHb: Yo
ayHTOPHUX — 5 Gaxanasp Cawmocriiina podorta
camMoCTIHOT poOOTH 105 rox. | —
CTyAeHTa — 6 InauBigyanbHi
3apaanHs: 0 rog.
Bug xoHTpoOIIIO: icmuT
Ipumirka.
ChiBBIAHOIICHHS! KUIBKOCTI TOJWH  ayJUTOPHUX 3aHATH JI0O CAMOCTIHHO1

1HIMBITyabHOT poOOTH JUI ACHHOT popmu HaBuaHHs ctraHoBUTh 90/195.
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Onuc HAaBYAJIBLHOI AMCIHUILTIHA
(mpuckopeHa opma HaBUAHHS)

HaitmenyBaHHsI XapakTepucTuka
IOKA3HHKIB lanysb 3HaHb, HANPM HaBYAIbHOT JUCIMILTIHA
IATOTOBKH, OCBITHBO-
(nenHa/3a0uHa KBamiiKamiitHui piBeHb A 3a01ma gopma
dbopMa HaBUAHHS) p ¢dopma HABYAHHS
HaBYaHHA

Kinekicth kpeauti — 4/3

["amy3b 3HaHB
13 «Mexaniuna
iHKeHepis

CreuiaibHICTh
136 «MeTaayprisi»

O00B’s13K0Ba

MonyniB — 3 Pik miaroroBkm:
3MICTOBHUX MOJYJIIB — 8 OCBITHBO-IIPO(ECiiiHa 1-i | 1-i
InuBinyaapHe HAYKOBO- nporpama «Meramyprisi»,
_ JluBapHe BUPOOHUIITBO
(a3ea) YOPHHUX i KOJIBOPOBHX
3arajibHa KUIbKICTh TOAUH MeTAaJiB i CILIABIB 1 | 2
—120/90 Jexuii
30ron. | 4ron
IpakTuuni
— ] 2 rox.
TwxHEeBUX rOaUH I .

- . JlabGoparopHi
JIeHHO1 (popMU HaBYAHHS: OCBITHBO- 15 ron 0 ron
ayJIMTOPHUX — 3 KBaiiKaiitHu piBEHb: — :

o CamocriiiHa podora
CaMOCTIHHOT poOOoTH OakasaBp
75ron. | 84ron
CTyJIEHTa — D ! -
InpuBinyanabHi
3aBaanHns: 0 romu.
Bun koHTpOIIIO: 3a51IK
Ipumirka.
ChiBBIAHONICHHS!  KITBKOCTI TOAWH  ayJWTOPHUX 3aHATh JI0 CaMOCTIMHOT 1

1HIUBITyaJIbHOI pOOOTH CTAaHOBUTH:
I IeHHOI (hopMu HaB4YaHHS — 45/75.
11 3a049HOT (hopMu HaBuaHHs — 6/84.



1. Mera Ta 3aBIaHHA HABYAJIbHOI JHUCIHUILIIHHA

Metor BuxiagaHHs (i3UyHOI XiMli € BHUBYEHHS 3aKOHOMIPHOCTEH XiMIYHOT
KIHETUKHM Ta XIMIYHOI TEPMOJIMHAMIKH, TEPMOJIUHAMIYHOT PIBHOBAru B Pi3HUX YMOBax
Ta iX 3B’S30K 3 OCOOJIMBOCTSMM BHYTPIIIHBOI OyIOBH pEUYOBHH. BakimuBicTh LUX
mpoOJieM MOJIATa€ B MOJIMBOCTI KUJIBKICHOTO OOIPYHTYBaHHS HOBHUX TEXHOJOTTYHHMX
IPOLIECIB Ta MIABUIICHHS €(EKTUBHOCTI ICHYIOUMX. 3HAHHS YMOB MPOTIKAHHS MPOLECY
7A€ MOXJIMBICTh KEPyBaTU HUM, TOOTO 3a0€3MEUUTH IT1BUILICHHS IIBUJIKOCT1 XIMIYHOTO
MpoLeCy Ta 301UTbIICHHS BUXOY MPOIYKTY.

Po3Butok (i3nuHOi XiMii MOB’S3aHUNA 3 TEOPETUYHOIO Ta E€KCIEPUMEHTAIBHOIO
PO3pOOKOI0 OCHOB (DI3UKO-XIMIYHUX METOJIB JTOCHTIDKEHHS, SKI 3HAWIIIN IIHPOKE
3aCTOCYBaHHA B pI3HOMAaHITHUX c¢epax HAyKd, 1, B CBOIO 4Yepry, CHPHUSIIM iX
MOJAJIBIIOMY PO3BUTKY. Benuky poib BiairparoTh (i3MKO-XIMIYHI JOCHIJKEHHS IS
Metanyprii. @i3uyHa XiMisl Ja€ TEOPETHYHY OCHOBY JUIsi BUBUEHHS METAITypridHHUX
MIPOIIECIB 1 BU3HAYAE MIJIAXH iX 1HTEHCH(IKAITIi.

B pe3ysnbTaTi BUBUCHHS TUCHUILUIIHU CTYIEHTH TOBUHHI

3HATH:

. OCHOBHI 3aKOHOMIPHOCTI TEPMOJIMHAMIKY XIMIYHUX PEaKIIiii;

. OCHOBHI 3aKOHU (Da30BOi Ta XIMIYHOT pIBHOBArH;

. OCHOBH CY4acHOi T€Opii pO3UMHIB SIK 17IeaIbHUX, TaK 1 pEabHUX;

. OpIEHTYBATUCS B OCHOBHUX 3aKOHOMIPHOCTAX €JIEKTPOXIMIYHUX MPOLECIB;

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

. BHU3HAUaTH MOXJIMBICTh Ta HAampsSMOK TMPOIECY B JaHUX YMOBax 3
BUKOPUCTAHHAM PO3pPaxyHKIB TEPMOJIMHAMIUYHUX MApAMETPIB PEAKIIii;

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

. KOPHUCTYBATHCS JlarpaMaMH CTaHy MOJBIMHUX Ta MOTPIMHUX METAIECBUX
CHUCTEM,;

. pPO3B’s3yBaTH MPaKTUYHI 3ajavi, TIOB’sI3aHl 3 TEMIEPATYPOIO 3aMep3aHHS,
KHUITIIHHS PO3YMHIB Ta iX OYMINCHHS BiJl JOMIIIIOK;

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

. BHU3HAYATH IIBUJKICTh PEAKIIl Ta BIUIMB Ha HET pi3HUX (PaKTOPiB;

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

ONMAHYBATH HABHKAMM:
- poOOTH 3 JOBIAKOBOIO 1 THIIOIO TEXHIYHOIO JOKYMEHTAIIIELO 1 TITepaTypolo;
- (QopMmyJIOBaHHS 3araJibHUX 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 xiMmii. Ponb (iznuHoi 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. [lepmuii 3aKOH TEepPMOAMHAMIKKM Ta MOTO aHANITUYHUN BUpAa3.
Pobora po3mmpenHs igeanpHOro raszy. TepMOOWHAMI4HI MPOLECH: 130TePMIYHUM,
130XOpHUH, 1300apHHA, a11a0aTUIHHIA.

TennoeMHicTh. IcTUHHA Ta cepeHsl TEIJIOEMHICTb. TEIIOEMHICTH MOJSIpHA Ta
nuTtomMa. TerioeMHICTh 130XOpHA Ta 1300apHa. 3aleKHICTh TEIUIOEMHOCTI  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. 3akon ['ecca Ta Horo Hacaiaku. 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. 3aJICKHICTh TEIIOBOTO €(hEeKTy Bl TEMIIEpATypPH.

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. HanpsiMok TepMOJMHAMIYHHMX MPOILIECIB.
Jpyruii 3aKkoH TepMOJAMHAMIKH, HOTO CyTh Ta ¢opmyntoBanHs. KoedimieHT kopucHoi
11T 000POTHOTO 171€aJTLHOTO ITHKITY.

EnTtpomis Ta ii 3pocTtaHHs B 130JbOBaHiM cuctemi. OOYUCICHHS EHTPOIIi,
BUXOJSIYM 3 TEIUIOEMHOCTEH Ta TEMJIOT (a30BUX NEPETBOPEHb. AOCONIOTHE 3HAYCHHS
eHTportii. AOCONIOTHA €HTPOIIisI PEYOBUHU B CTaHJIAPTHUX Ta HECTAHIAPTHUX YMOBaX.
CrannmapTHa eHTpoIis pedoBHH. Po3paxyHOK eHTpomii XiMiuHO peakinii. MojekyispHo-
CTaTUCTUYHE TJIyMadeHHS JPYroro 3aKOHY TepMoAuHamiku. 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'sA3aHa eHeprid. 3aleXHICTh eHeprii I'enpMronbia Big 00’eMy Ta TeMIiepaTypH.
YMoBu piBHOBaru. BinbHa eHepris mnpu crajoMmy TUCKY a0o eHepris [100ca.
MaxkcumanbHa KOpUCHA poOoTa.

3anexnictb eneprii ['1006ca Bim THUCKy Ta TemmepaTypud. YMOBHU pPIBHOBArH.
ChiBBiAHOIIEHHS MIX eHeprieto ['enpmroinbia Ta eHeprieto ['10606ca. TepmoauHamiuHi
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 CTyMeHiB cBoOoaM cucteMu. [IpaBumno a3 ans BU3HAUEHHS CTYIICHIB
cBOOOIM CUCTEMH B 3aJIEKHOCTI BiJl Urciia KoMIOHEeHTiB. Kinacudikaiis cuctem.

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

Jiarpama cTaHy OJHOKOMIIOHEHTHOi cucteMu. Uucino (a3 1 4uClIO CTyNEeHIiB
cBoOou cuctemu. [loTpiitHa Touka. [liarpama cTaHy JBOXKOMIIOHEHTHOI METaleBOi
cuctemu. JliHii JiKBigyca Ta comiayca. EBTeKkTHKa, €BTEKTUYHUHN CKJIaJ Ta €BTEKTUYHA
temrniepatypa. ®Dizuko-ximiunuit anamiz akaaemika [.C. KypnakoBa Ta ioro
3aCTOCYBAaHHS B METaJIyprii.

Tepmoannamika (a30BUX MEPETBOPEHb. 3aJEKHICTh TUCKY HACUYEHOI Mapu BiJ
TEeMIIepaTypH IiJ 4ac Mepexo1y peuoBUHU 3 oAHieT da3u o iHmoi. PiBasuusa Knaysiyca
Knanelipona. 3aneXHICTh THUCKY HAaCHYEHOI TMapu BIJl TEMIIEpPATypH PpiJIMHU.
InterpyBanus piBHsHHs 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. CnocoOM BUpaXeHHS
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 poOoTa. PiBHSHHS 130TepMuU
peaxiii mpu crajgomy 00’emoBi. Hampsimok mepebiry peakilii B 3aJIe’KHOCTI Bij] CKIaay
CUCTEMH.

XimiuHa crnopinHeHicTb. Eneprig [100ca peakmii B CTaHAApTHUX YMOBax.
CHopigHeHICTh €JIEMEHTIB 1O KHCHIO. THCK (IpYXHICTh) aucoliainii kapOOHATIB B
3aJIeKHOCTI BiJ Temneparypu. Temneparypu poskinany kapooHatiB. Tuck (mpyKHICTBb)
JUCOLialli OKCUIIB B 3aJIEXKHOCTI Bl TeMreparypu. TeMiepaTypa po3Kiaay OKCH/IIB.

Tema 3.3 3anexHiCTh KOHCTAHTH PIBHOBAru BiJl TEMIIEpaTypu

3aJie’KHICTh KOHCTAHTH PIBHOBAru BiJ TeMrepaTtypu. 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 o6uncneHHs eHneprii ['1066ca peakiii.
Enepris ['i60ca yrBopeHHs1 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 (cojibBaTHA) Teopis
PO3UYHHIB

3aranpHa XapakTepucThka po3uuHiB. ['ipaTHa (cosibBaTHA) TEOpisl PO3UUHIB
J.I.MenaeneeBa. Po3unmHeHHs sk (i3uko-XiMiuyHUN Tporec. Teriora po3dyMHEHHS
Kpuctaiorigpary. TemnoTa riaparamnii. 3arajgpHa TemioTa po3uuHeHHs. Crocobu
BUpa3y CKJIaay po3uuHy. MacoBuil BijicOTOK. MoiibHa 10Ji8. MOJIBHUH TPOIEHT.
MosnsipHICTb, MOJSUTBHICTh, HOpPMalbHICTh. OO0'eMHa dYacTka. I[neanbHI PO3YMHM.
TepMoanHaMiuHi BIACTHBOCTI 1/1ealbHUX po3unHiB. EHTanbmiss po3uuny. EnTpomis Ta
enepris ['166ca yrBopeHHs po3unHy. Po3unHHICTE. PO34MHHICTE Ta30M0110HUX 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 po3urHOM. 3akoH Payns. IlinBuinieHHs TeMriepaTypu KUITIHHS
po3unHiB. EOymiockomiyHa cTajlia po3UYMHHUKA. 3HWKCHHS TEeMIIepaTypu 3aMep3aHHs
po3unHiB. KpiockomiuHa crana po3uymHHUKA. Temmeparypa MoOYaTKy KpHCTaizallii
METaJjiB B 3aJ€XKHOCTI Bl BMICTY CYIyTHIX KOMIIOHEHTIB. Bu3HaueHHs MOJEKYJISIpHOT
Macy PO3YMHEHOI PEYOBHHH Ta aTOMHOI MacH METaJIiB.

MOAYJIb 3

3MmicToBHMIA MoayJIb 5. EnexkTpoximis

Tema 5.1 EnekrtponituuHa aucomjamis. EJeKTponmpoBigHICTE  PO3UYMHIB
€JIEKTPOJIITIB

Enextponitu. OcoOnuBOCTI po34MHIB €leKTposiTiB. 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. [Turoma Ta €KBiBaJICHTHA €JICKTPOIIPOBIAHICTb. ExBiBanenTHa
CJICKTPOIPOBIAHICT, TPU HECKIHUCHHOMY pO3BeJCHHI. BH3HAUYeHHS CTYINEHIO Ta
KOHCTaHTH JUCOIIaIii CIa0KNX €JIEKTPOJIITIB.

Tema 5.2 Enextponnuii moteHIian. ['anpBaHidYHUI €lIeMEHT

Pi3Huis moTeHIlamiB  HAa MOBEPXHI MOAUTY MeTal-po3unH. [loaBiiiHwmiA
eJeKTpUYHU map. Po6oTa rajibBaHIYHOTO €JIEMEHTY, OKUCIIOBAIbHO-BIIHOBIIFOBAJIbHI
nporiecd.  EnexTpopyiniiiHa cuiia TaldbBaHIYHOTO  €JIEMEHTY. TepMojuHaMika
raJibBaHigYHOro enemMeHTy. OOOpOTHI Ta HEOOOPOTHI JaHIIOrM. BUBeAeHHS pIBHSIHHS
HepHcta 13 piBHSHHSA 130T€PMHU OKHUCIIIOBAJIBLHO-BIIHOBIIOBAIBHOI peakilii. EHepris
['i66ca Ta enTpomis mpolecy, 0 BiIOyBaeThcsi Ha ejekTponax. OO4uciaeHHs
KOHCTAHTH pIBHOBAri peakiii, 1o BiAOyBaeTbcs Ha eJlekTpojax. EiekTpoaHuit
noTeHIian. Hopmanbauil (ctangapTHHI) MOTEHIIAN eNeKTpoay. Psa Hanpyru Mertantis.
OcHoBHI TUTIK eNeKTpoaiB. OOOpPOTHI Ta HEOOOPOTHI enekTpoau. Ejxexrponu mepiioro
pomy, e€IeKTpoau nApyroro poxay. OKHCTIOBAIBHO-BIIHOBIIOBAIBHI — €IIEKTPOIH.
Boaneswuit enextpos, oro OymoBa. 3ajexHICTh TOTEHIIaTy BOJIHEBOTO €JIEKTPOY BiJ
aKTUBHOCTI 10HIB BOJHIO Ta MapLiaJbHOTO THUCKY BojAHIO. CTaHAapTHUI BOJHEBUI
eJIeKTpo, Horo 3acrocyBaHHsA. KanomenbHuil enextpon, Horo Oynoma. IloTenmian
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KaJIOMEJIBHOTO eJNeKTpoay B 3anexHocti Bif KoHueHTpauii KCl, 3acrocyBanHs
KaJOMEIBHOTO eJeKTpoAy. [ OJIOBHI TWUIM TalbBaHIYHUX eJNeMeHTiB. HopMmanpHwmii
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 CTaJlii MpoOIeCy BiIHOBJICHHS BOJHIO HAa KaTO/I.

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 peakiii BiJl KOHIIEHTPaLIi pearyrounux pedoBrH. 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 (miBpo3many). BusHaueHHs
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
€HepreTHyHoro Oap’epy. AKTUBHI MOJIEKYJU. TeMnepaTypHuid KOe(ILI€HT IIBUAKOCTI
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 aacopOii. AxcopOiiiss 3 po3unHiB. Ilo3uTHBHI Ta HEraTHMBHa aicopOIis.
[ToBepxHeBo axkTuBHI peuyoBuHU. PiBHsHHS [100ca. I[loBepxHeBuil HaTAr. YMOBHU
3mMouyBaHHs. [ToBepxHeBi siBuIla B MeTanyprii. @uoTariis pya.

3mictoBHMiA MoayJb 8. AHAJITHYHHI KOHTPOJIb METAJYPriiiHOIO
BUPOOHUIITBA

Tema 8.1 [Ipenmer 1 3aBIaHHS aHATITUYHOT XiMii

VYenixu 1 npobiieMd aHamTUYHOI XiMmii. OCHOBHI PO3AUIM aHANITUYHOI XIMii.
HaykoBo-meToanuna kinacudikaiiisi aHaJITHUHUX METO/IIB.

Tema 8.2. Metoau sSIKICHOTO aHAITI3y

Knacudikaris meToniB. AHamiTH4YHI peakiiii. 30BHINIHI €()EKTH aHaJTITUYHHUX
peakiiii. YMOBU NMPOBEICHHS aHANTHYHHX pPEakiii. XiMiKO-aHaJITHYHI BJIACTHBOCTI
€JIEMEHTIB Ta iX CHONyK, Kiacudikaiis KaTIOHIB Ta aHioHIB. I[neHTH]iKaIisa
MeTanypriiHux 00'ekriB. Kpanenpuuii anamis.

Tema 8.3. XimMiuHI METOIM KUTBKICHOTO aHATI3y



['paBiMeTpuunuii  MeTona.  AHamiThyHi  omepaimii  Mmertoxy.  HaBaxka.
Tutpomerpuunuii ananiz. TurpyBanus. Kiniesa touka tutpyBanHa. HopmanbHICTh Ta
TUTp pobouoro pos3uuHy. KucinotHo-mykHe TuTpyBaHHS. I[HaukaTopu. Mertoau
OKHCJICHHS-BITHOBJICHHS. ExBiBasieHTH. [TepmanranatomeTpis. lonomerpis.
Komrmnekconomerpisi.

3HauYeHHs XIMIKO-aHAJIITUYHOTO KOHTPOJIO B METAIYpPriiHI MPOMHUCIOBOCTI.
Opranizaiiis 1 poOoTa XIMIYHUX J1a00paTOPiil.

Bupobnuua kinacudikaiiss metoniB anamizy. CTaHIapTH B METOJaxX aHalizy.
CranmaptHi 3pa3ku. Bigbip Ta miaroroBka mpo0® B po3uwmH. CruraBieHHs. TOYHICTH
anamizy. Knacudikaris nommiok. MatematnaHa oOpoOKa pe3ysbTaTiB aHaATI3Y.

Tema 8.4. ®i3uko-xiMU4HI Ta (H13UUHI METOIU aHATI3Y

Knacudikamis 1 xapaktepuctuka (Pi3uKO-XIMUYHUX METOJIB. Enekrporpas.i-
MeTpuuHuii  Meron. biamnepomerpuunuit  meron. Ilomsporpadiunuii  meToq.
POTOMETPUYHUIN METON.

Knacudikamis Ta kpaTka xapakTepucTuka (i3U4HUX MeToaiB. EMiciiiHuii
CHEKTpaJIbHUM aHami3. ATOMHI CIIEKTPH. SIKICHUI Ta KUIbKICHUN aHalli3 CILJIaBiB.

3. CTpyKTypa HaBYAJIbHOI 1N CHUILTIHI
(moBHa opMa HaBUAHHS)

Ha3zsu KinpkicTs rogun
3MICTOBUX MOJYJIIB 1 TEM Jlenna gpopma 3aouHa gopma
Ycpo y TOMY YHCIII VYcebo y TOMY YHCII
ro | nex |np| ma6 | ing | cp. | ro | mex |up | ma6| ing | c.p.
MoayJs 1

3micToBHMiI MoayJb 1. XiMiuHa TepMoguHaAMiKa

Tema 1.1 Beryn. Ilepumii

3aKOH TEPMOIMHAMIKH. 11 | 3 |1 ] 2 5
TenmoemMHICTh
Tema 1.? Tepmoximisi. 8 |2 111 4
3akoH Kipxroda
Tema 1.3 [Ipyruii 3axkoH 9 |2 |21 4
TepMouHaMiku. EHTpormis
TgMg 14 Tep.Moz[HHa- 9 |3 |9 4
MIYHI ITOTCHITIaIH

MoayJsb 2

3micToBHMII MoayJb 2. @a30Ba piBHOBAara

Tema 2.1 dazosa piBHO-
Bara B 0arato KOMIIOHEHT-

85| 2 |05] 1 5
HUX cucreMax. [IpaBuio
dba3
Tema 2.2 Jliarpama crany
OZHO- TA ABOKOMIIOHEHT- | o5 |, | (g 4 5

HOI cucteMHu. TepmoauHa-
Mika (a30BUX IEPETBOPEHD
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Ha3zsu KinpkicTs roguu

3MICTOBUX MOYJIB 1 TEM Jenna dhopma 3aouyHa dhopma
Ycbo y TOMY YHCII Ycbo y TOMY 9HCII
ro | nmex |np| a6 | imn | cp. | ro | mex [mp| ma6| ing | c.p.

3micToBHMiI MoayJib 3. XiMiuHA piBHOBara

Tema 3.1 Ximiuna piBHO-

. 95| 2 [05] 2 5
Bara. KoHcranTa piBHOBaru

Tema 3.2 PiBugHHSA
130TepMH XiMi4HOT peakmii. | 9,25 3 D25 1 5
XiMIYHa CITOP1THEHICTh

Tema 3.3 3anexHicTh
KOHCTAHTH piBHOBaru Bix [8,25| 2 D25 1 5
TEMIEpATypH

3micToBHMI MoayJb 4. Po3unHu

Tema 4.1 Cniocobu Bupasy
ckiagy po3umHy. ['igpatha | 9 | 2 | 1| 1 5
TEOpisi PO3YMHIB

Tema 4.2 3akoHu
171eaTbHUX PO3YHUHIB. 9 | 2 |11 5
PeanpH1 po3unHH

MOJY.JIb3

3micToBHME MoayJb S. EjiekTpoximist

Tema 5.1 EnexrponiTuuHa
nuconiania. Enekrponpo- | 12 | 3 | 2 | 2 5
BIJIHICTh PO3YUHIB €JI-TIiB

Tema 5.2 EnextpoaHmuii

rnmoreHiiai. ['anpBaHiuyHui 11 2 2] 2 5
€JIEMEHT
Tema 5.3 Enexrpomnis 711 6

3micToBHMI MOAYJIb 6. XiMiuHA KiIHETHKA

Tema 6.1 IIIBuaxicTe

. . 10| 3 |1 6
3aJIeKHICTh BiJl
KOHIICHTpAIlill peareHTiB
Tema 6.2 3anexHICTh
IIBUIKOCTI PEaKITii Bijl 0l 3|1 6

temneparypu. Kineruka
reTepOreHHUX peakiiii

3micToBHMi Moay.b 7. IloBepxHeBi aBUIIA

Tewa7lAncopbuwia |9 [ 3] | | [e6 | | | | | |

3micTOBHUH MOAYJIb 8. AHAJITHYHHMI KOHTPOJIb METAJYPriiHOr0 BUPOOHUITBA

Tema 8.1 Ilpenmer i 3aB-

h .o 7] 2 5
JaHHA aHAJI1ITHYHO1 X1M11
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Haz3su

KinpkicTs roguu

3MICTOBHUX MOJIYJIIB 1 TEM

Jlenna ¢popma

3aouyHa dhopma

Ycbo y TOMY YHCII Ycbo y TOMY 9HCII
ro |jek |mp | aab | iHx | c.p. | ro | ek |ap | mab| iHxg | c.p.

Tema 8.2. Meronu ; ’ 5
AKICHOTO aHaII3y
T.eMa'8.3. XlMl‘-IH'l METOTH | 14 | 5 | 5 | 5 5
KUIBKICHOTO aHAJI3Y
Tema 8.4. ®i3uK0-XIMUYHI 71 5
Ta (PI3UYHI METO/IU aHAITI3Y
Ycboro roagnH 195 | 54 |18 | 18 105

CTpyKTypa HAaBYAJBHOI M CIUILTIHA

(mpuckopeHa ¢hopma HaBYAHHS )

Hazsu

KinekicTs rogua

3MICTOBUX MOJYJIIB 1 TEM

Jlenna gpopma

3aouHa opma

Yero
ro

y TOMY YHUCITi

nex |mp | 1a6 | iwx | cp.

Ycpo y TOMY YHUCITi

ro | nex | nmp [ma6linx | c.p.

MoayJas 1

3micToBuii Mmoay.sb 1. XiMmiuHa TepMoaMHaAMiKa

Tema 1.1 Beryn. Ilepumii
3aKOH TEPMOJAMHAMIKH.
TennoeMHICTh

8

1

2

5

435 | 0,2 (0,15 4

Tema 1.2 Tepmoximisi.
3akoH Kipxroda

44 10301 4

Tema 1.3 [Ipyruii 3aKoH
TepMouHaMmiku. EHTpomis

44 10,202 4

Tema 1.4 TepmoauHa-

MI4YHI HOTEHIIATIN

46 | 0303 4

Mopyasb 2

3MmicToBHMIA MoayJib 2. Pa30Ba piBHOBara

Tema 2.1 ®a3oBa piBHO-
Bara B 0arato KOMIOHEHT-
HUX cucreMax. [IpaBuio

dba3

4,25 | 0,2 |0,05 4

Tema 2.2 Jliarpama crany
OJTHO- Ta TBOKOMITOHEHT-
HOi cucteMu. TepmoauHa-
Mika (ha30BUX IIEPETBOPCHD

4,35 | 0,3 |0,05 4

3mic

. XimMiuHa

iBHOBaAra

Tema 3.1 XimiuHa piBHO-

Bara. Koncranra piBHOBaI‘I/I

4,25 | 0,2 10,05 4
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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 3.2 PiBHsgHHS
130TepMu XIMIYHOI peakiii. | 7 2 1 4 |435| 030,05 4
XiMiYHa CIIOPIIHEHICTh
Tema 3.3 3aneKHICTD
KOHCTaHTH PIBHOBAru Bij 6 1 1 4 |4,15| 0,1 0,05 4
TEeMITepaTypu
3microBHMi MoayJb 4. Po3unnu
Tema 4.1 Criocobu Bupasy
ckiaay po3uuHy. ['inpaTtHa | 5 1 1 3 4,3 10,15(0,15 4
TEOpisi PO3YUHIB
Tema 4.2 3akoHn
11€aJIbHUX PO3YHHIB. 5 |1 1 3 | 42 (010|011 4
PeanibH1 po3unHn
MOAVYJIb 3
3MmicToBHMIA MOaYJIb 5. Enextpoximist
Tema 5.1 EnexrponiTiuna
nucorriaris. Enektponpo- | 55| 1 0,5 4 | 43 ]02|01 4
BIJIHICTh PO3YHHIB €JI-TIiB
Tema 5.2 EnextpoaHmuii
noteHmiai. ['anpBaniynmii | 6,5 | 2 0,5 4 | 425 0,15|0,1 4
CIICMEHT
Tema 5.3 Enexrtpouis 5 (1 3 |4,05 0,05 4
3micToBHMI MOaYJIb 6. XiMiuHa KiHeTHKA
Tema 6.1 [IIBuaxicte
XIMIHOL peartiil, 11 4|1 2 | 44503015 4
3QJIC)KHICTD BiJI
KOHIIEHTpAI[lll peareHTiB
Tema 6.2 3anexHICTh
IBHJIKOCTI PEAKIIT Bin 4|1 > |42 0101 4
temneparypu. Kinetuka
TeTEPOTCHHUX peaKIlii
3micToBHMii Mmoayb 7. IloBepxHeBi ABUIIA
Tema 7.1 AncopOuis a2 | | | 3 [405]005] | | |4

3MiCTOBHMI MOAYJIb 8. AHAJITUHYHUI KOHTPOJIb METAJYPriliHOr0 BUPOOHMIITBA

Tema 8.1 Ilpeamerizae- |, | 3 | 405005 4
JAHHS aHAJIITUYHO1 X1M11

Tema 8.2. Meronu 4|1 3 | 405|005 4
SAKICHOT'O aHaHl3y

T.eMa.8.3. XlMl‘IH.I MeTonH | 1 1 3 | 475 05 025 4
KIUJIBKICHOI'O aHaJI13y
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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.

Tera 8.4..CI)131/IKO-X1MI/I‘-¥H1 4|1 3 | 425|025 4
Ta (13UYHI METOJM aHATI3Y
Ychoro roaiuH 120 | 30 15 75 90 4 | 2 84

4. JEKIIT

MOAVYJb 1

3micToBHUI MoayJib 1. XiMiuHa TepMOAUHAMIKA
Tema 1.1 Beryn. [lepmmii 3akoH TepMoinHaMiKU. TeroeMHICTh

Jlekuia 1lepumii 3aKOH TEPMOJIUHAMIKA

[Ipeamer Ta 3amaul (i3uyHOi XiMii. 3aCHOBHUKHM (pi13uuHO1 Ximii. Ponb ¢izuunOi
XiMIi B PO3BUTKY XIMIYHOI Ta METATypriiHOI MPOMUCIOBOCTI. MeToau Pi3uyHOi XiMii 1
MOJIEKYJISIPHO-KIHETUYHUHN, TEPMOJMHAMIYHUN Ta KBAaHTOBO-MEXaHIYHUM. XiMiuHA
tepmoauHamika. [lepuuit 3akoH TepmoauHamiku. [IpeaMer XiMiuHOT TEPMOJAMHAMIKU.
OCHOBHI TOHATTA TEPMOJMHAMIKH: cUCTeMa, (pa3a, BHYTPIIIHS EHEpPTis, CHTAJbIIi,
TeroTra, poOoTa, mapamerp, mnpouec. 3akoH 30epexkeHHs eHeprii. Ilepmuii 3akoH
TEPMOJMHAMIKYA Ta WOTO aHaNITUYHUN BUpa3. PoboTa po3mupeHHs ifeaJbHOro rasy.
TepmoauHaMiuH1 IPOLIECH: 130TEPMIYHUIMA, 130XOPHUMN, 1300apHUiL, a/1la0aTUIHUH.

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

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

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

Jexkuia TemmoeMHICTD

TemnoeMHicTh. ICTUHHA Ta cepellHA TEIUIOEMHICTh. TEIJIOEMHICTh MOJIIpHA Ta
nuTomMa. TeruioeMHICTh 130XOpHA Ta 1300apHa. 3aleXHICTh TEIUIOEMHOCTI  BiJ
temriepaTypu. CHIBBIIHOIICHHS MiX 130XOpPHOIO Ta 1300apHOI0 TEMIOEMHOCTSIMHU.
TermnoeMHiCTh METAIIB..

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

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

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

Tema 1.2 Tepmoximis

Jekuia Tepmoximisi.

TennoBi edextu npu cragoMmy o0'eMi Ta cragoMy THUCKY. CIiBBIIHOIIEHHS MK
Qp Ta Q. 3akon ['ecca Ta Hioro Hacaiaku. 3acTOCyBaHHs 3aKOHy ['ecca Al 0OUMCIEHHS
TernoBux edexTiB mpouecy. TepMmoximiuHi piBHsSHHS. TemmoTa (€HTanbIisl) YTBOPEHHS
cnoyiyk.. CranmapTHi ymMoBU. Tabmuili TeruioT (€HTadblil) YTBOPEHHS Ta TEIJIOT
(eHTasBIIIi) 3TOPSHHS PEUOBHH. 3aJIeKHICTh TETUIOBOTO €(heKTY BiJ TEMIIEpATYPH.

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

Jlitepatypa: [1, rnaBa 2; 8, rnasa 6].

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

Jexyia 3axon Kipxroda

3akon Kipxroda. Busegenns ¢dopmynu Kipxroda. I[aterpyBanHs ¢opmynu
Kipxroda. IlepepaxyHOK CTaHIapTHUX TEIUIOBHX €(EKTIB Ha TEIJIOBI €peKTH MpHu
IHIIMX TeMIepaTypax.

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

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

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

Tema 1.3 [pyruii 3akoH TepMmoauHaMmiku. EHTporis

Jlexyin HeoOGopoTHI Ta 000pOTHI MpoOIecH

Heob6opotHi Ta 060poTHI nporiecu. Hanpsamok TepMoAMHAMIYHUX MTPOIIECIB.

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

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

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

Jlexyia Jlpyruii 3aK0H TEpMOAUHAMIKA

Hpyruii 3aKoH TepMOJIMHAaMIKH, HOTO CyTh Ta QopmymtoBanHs. KoedimieHt
KOPHUCHOI J1ii 000POTHOTO 1/1€aJTbHOTO ITUKITY.

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

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

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

Jlekuia Entpomnis

EnTpomis Ta ii 3pocTaHHA B 130J1bOBaHIM cucTemi. OOYUCIEHHS EHTPOIi,
BUXOJISIYM 3 TEIUIOEMHOCTEH Ta TEIUIOT (a30BUX MEPETBOPEHBb. AOCOIIOTHE 3HAUCHHS
eHTporii. AOCONIOTHA EHTPOIIisI PEYOBUHU B CTaHJIAPTHUX Ta HECTAHIAPTHUX YMOBaX.
CranmapTHa €HTPOIIisl PEUOBHH.

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

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

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

Jlekuia Po3paxyHOK eHTpOMii XIMIYHOI peakiii.

Po3paxyHok eHTpomii XiMiuHOT peakinii. MoJeKyIsipHO-CTaTUCTUYHE TAyMadCHHS
JPYroro 3aKOHy TEpMOJWHaMIKU. EHTpomis sk Mipa TEpMOJIMHAMIYHOI IMOBIPHOCTI
CTaHy CUCTEMH.

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

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

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

Tema 1.4 TepMoauHaMivH1 OTSHITIATN

Jekuyia TepmoauHaMivHI MOTEHITIATN

AHanmiTHYHUN BHpa3 MEPUIOTO Ta JPYroro 3aKOHIB  TEPMOJAMHAMIKH.
MaxkcumanbHa pobota. BinbHa eneprisa npu cranomy o6’emi abo enepris ['enbmromsbiia.
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3B'13aHa eHepris. 3anexHicTh eHeprii ['eapmronbia Bin 00’eMy Ta TeMIepaTypH.
YMoBu piBHOBaru. BinbHa eHepris mnpu cTtajoMy THCKY abo eHepris [160ca.
MaxkcruMaibpHa KOpUCHA po0oTa.

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

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

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

Jlekuyia Enepris ['i60ca.

3anexHictb eHeprii ['i00ca Bii THUCKy Ta TemmepaTypud. YMOBHU PIBHOBAarw.
CrniBBigHOIIEHHST MDK eHepriero ['enmbmronbiia ta eHepriero ['166ca. TepmoanHamiuHi
¢byHKii. 3anexHICTh TEPMOJAMHAMIYHUX (QYHKIIN BiA Temmnepatypu. PiBHsHHs ['1606ca
['enbmrosbia. XiMiyHUN TOTEHITIAN KOMIOHEHTa. HanpsaMok nmepexoay KOMIIOHEHTA 3
oniHi€l pa3u A0 1HIIOI. YMOBH PIBHOBArU.

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

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

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

MOJAVYJIb 2
3micToBHMII MoayJb 2. @a30Ba piBHOBara
Tema 2.1 dazoBa piBHOBara B 0araTOKOMIOHEHTHUX cucTemax. [IpaBuio ¢a3
Jlekuia ®a3zoBa piBHOBara B 0araTOKOMIIOHEHTHUX cucTemax. [IpaBuio da3

PiBHoBara. YmoBa piBHOBaru Mixk ¢azamu. BrmimB TemmepaTypu Ta THCKY Ha
CTaH piBHOBAaru.

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

Jliteparypa: [1, rnaBa 3; 8, rinana 8].

3a6oanua  na  CPC:  Po3paxyHok — mepmMOOUHAMIYHUX  napamempis
memanypeitinozo npoyecy [7].

Jekuyia Knacudikariisi cuctem

KomnonenT. Ywuciio He3ajaeKHUX KOMIIOHEHTIB cucTeMu. CTymiHb CcB0OOOIU
CHUCTEMHU Ta YHCJIO CTYINEHIB cBOOOIM cucteMu. [IpaBumo ¢a3 1yist BUSHAUYCHHS CTYIICHIB
CBOOO/IM CUCTEMH B 3aJI€KHOCTI BiJl uMcia KoMIoHeHTiB. Kimacudikartist cuctem.

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

Jliteparypa: [1, rnaBa 3; 8, riasa 8].

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

Tema 2.2 Jliarpama cta"y 0JHO- Ta IBOKOMIIOHEHTHO1 CUCTEMU. TepMouHaMika
(ha3oBHUX MEPETBOPEHD

Jekuia [liarpama cTaHy OJTHO- Ta IBOKOMIIOHEHTHOT CUCTEMH.

Jiarpama cTaHy OJIHOKOMIIOHEHTHOi cucteMu. Ywucio (a3 1 4mciio CTyNeHiB
cBoOoau cuctemu. llotpiitHa Touka. [lilarpama cTaHy JIBOXKOMIIOHEHTHOI MeETajeBOi
cuctemu. JIiHiT mikBigyca Ta cojiayca. EBTekTHKa, €eBTEKTUYHUIN CKJIaJl Ta €BTEKTUYHA
temneparypa. @i3uko-ximiuHui aHamiz  akajgemika [.C.KypnakoBa Ta #oro
3aCTOCYBaHHS B METANyprii.
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Juoaxmuuni 3acobu: mabauunui ma epagivnuti mamepian [4].

Jliteparypa: [1, rnasa 3; 8, rinasu 9,10].

3a60anna  na  CPC:  Po3paxynok — mepMOOUHAMIYHUX — napamempie
memanypeitinozo npoyecy [7].

Jekuyia Tepmonunamika pa3oBUX NEpEeTBOPEHD

Tepmoannamika (ha30BUX MEPETBOPEHb. 3aJEKHICTh TUCKY HACUYEHOI Mapu Bij
TEMIIEpATypH IIiJ] Yac Mepexoly peUOBUHU 3 O/HI€T (a3u o inmoi. Piasaus Knaysiyca
Knaneiipona. 3anexHiCTh THCKYy HAaCHYEHOI TMapu BiJ TeMIepaTypud piIUHU.
InterpyBanns piBusinus Knaysiyca Knaneiipona.

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

Jliteparypa: [1, rnaBa 3; 8, rmasu 9,10].

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

3micTtoBHMH Moay b 3. XiMiuHa piBHOBara
Tema 3.1 Ximiuna piBHoBara. Koncranra piBHOBaru

Jlekyia XimiuHa piBHOBara

[Ipupona ximiy"oi piBHOBaru. KiHeTHUHMII Ta TepMOAMHAMIYHUI METOIU
BUBEJICHHS 3aKOHY JII0OYMX Mac.

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

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

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

Jlekuia KoHcTaHTa piBHOBaru

Koncranta piBHoBarm. (CrnocoOu  BUpaXEHHS  KOHCTAaHTHM  pPIBHOBArwW.
CnisBigHomenHs Mk K, Ta K.

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

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

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

Tema 3.2 PiBHAHHSA 130TE€pMH XIMIYHOI peakilii. XiMiuHa CIOPIAHEHICTh

Jlekuia PiBHSHHS 130T€pMHU XIMIYHOI peaKIlii

PiBHSIHHS 130TepMHU XiMIYHOi peakiiii. BuBeneHHs piBHSHHS 130T€PMH XIMIYHOI
pPIBHOBaru Mpu CTajoMy THUCKY. MakcumanbHa KOpUCHa poOoTa. PiBHSHHS 130TepMu
peaxiii mpu crajgomy 00’emoBi. Hampsimok mepebiry peakilii B 3aJIe’KHOCTI Bij] CKJIaay
CUCTEMH.

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

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

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

Jlexyin XimMiyHa CIIOP1AHEHICTh

XimiuHa cropigHeHicTh. Enepris [160ca peakuii B CcTaHOapTHUX yMOBaXx.
CropiiHEeHICTh €JeMEHTIB A0 KHUCHIO. THCK (NPYXHICTh) AMCOINAIii KapOOHATIB B
3aJeKHOCTI Bl TemrnepaTypH. Temmeparypu po3kiany kapOoHatiB. Tuck (Ipyx HICTb)
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JUCOITIAIi OKCUIIB B 3aJICKHOCTI BiJ] TeMIepaTtypu. TeMrepaTypa po3Kiaay OKCUIIB.

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

Jlitreparypa: [1, rnaBa 3; 8, rinasa 11].

3asoannss  na  CPC:  Po3paxyHok — mepMOOUHAMIYHUX  Hapamempie
Mmemanypeitinozo npoyecy [7].

Tema 3.3 3anexHiCTh KOHCTAHTH PIBHOBATU BiJl TEMIIEpaTypH

Jlekyia 3anexHiCTh KOHCTAHTH PIBHOBArU BiJl TEMIIEpaTypH

3anexHICTh KOHCTAHTH PIBHOBATU BiJl TeMrepaTypu. BuBeaeHHs piBHAHD 1300apu
Ta 130XOpW XIMIYHOI peakuii. [HTerpyBaHHS pIBHSHHS 1300apu XIMIYHOI peakiii B
3anexHocTi BiJ rpaHudHUX yMOB [ACp=0; ACp=const; ACp=f(T)]. [loctynat Ilnanka.

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

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

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

Jlexyin Po3paxyHOK KOHCTaHTH PiBHOBaru

Po3paxyHOk KOHCTaHTH piBHOBaru. Meroau obuncneHHs eneprii 1'10606ca peaxiii.
Enepris ['100ca yTBopeHHsI pedoBHHH. TemioBuid epekT peakiiii Ta eHTPOmis peakiii.
Meron Tromkina IlIBapimana. Enepris ['i66ca nmpomikHux peakuiin. HaGnuxeHuit
METOJI pO3paxyHKy KOHCTAHTH PIBHOBAru 3a MeTooM Bragumiposa.

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

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

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

3micToBHMi Moayab 4. Po3unnn
Tema 4.1 CriocoOu Bupa3sy ckiaay po3uuHy. ['iipaTHa Teopis pO3UHHIB

Jekuia CriocoOu Bupasy ckiagy po3duuHy. ['i1paTHa Teopis po3unHiB

3aranpHa XapakTepucThka po3uuHiB. ['iapaTHa (cosbBaTHA) TEOpisl PO3YUHIB
J.I.MenneneeBa. Po3unHeHHst gk  (i3uko XiMIYHUKA mporec. Termiora po3YMHEHHS
Kpucrajorigpary. Temnora rigparamii. 3aragpHa TemioTa po3uuHeHHs. Cnocobu
BHUpa3y CKJIaay po3uuMHy. MacoBuil BifcOoTOK. MonbHa 10ysi. MOJBHUN MPOLIEHT.
MonsipHicTh, MOJSUIBHICTh, HOpPMaibHICTh. (OO0'eMHa 4YacTKa. IneanbHI PO3YMHH.
TepMoauHaMIYHI BJIACTUBOCTI 1€alIbHUX po34uHiB. EHTanbmisa po3unny. EnTpomis Ta
enepris ['1606ca yrBopeHHs po3unHy. Po3urHHICTh. PO34MHHICTH ra30m0/1I0HUX PEYOBUH
B piauHax. 3akoH ['enpi. Koedimient ['enpi.

Jluoaxkmuuni 3acobou: mabauunuil ma epagiunuti mamepian [4].

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

3asoannsn na CPC: noenubnenns meopemuunozo mamepiany [8].

Tema 4.2 3akoHH 11eaTbHUX PO3YUHIB. PeanbHl po3unHU

Jlekuia 3akoHu i1eanbHUX PO3UMHIB. PeanbH1 po3unHu

Tuck HacuyeHOi mapu Haj pO3YMHOM. BigHOCHE 3HM)KEHHS THCKY HACHYEHOl
napyu po3UYMHHHUKA Haja po3unHOM. 3akoH Payind. IligBuiieHHs TeMieparypu KHUITIHHS
po3unHiB. EOyniockomiuHa craja po34YMHHUKA. 3HUKEHHS TeMIIepaTypu 3aMep3aHHs
po3unHiB. Kpiockomiuna crana po3uumHHHKA. TemmepaTypa mouyaTKy KpHUCTali3aiii
METaJiB B 3aJ€KHOCTI BiJ BMICTY CYMyTHIX KOMIIOHEHTIB. Bu3HaueHHs MOJEKyIIpHOT
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MacH PO3YMHEHOI PEYOBUHH Ta aTOMHOT MacH METATIB.
Jluoakmuuni 3acoou: mabauunuii ma epagiunuti mamepian [4].
Jliteparypa: [1, rnaBa 4; 8, rinasa 9].
3asoanns na CPC: noenubnenns meopemuunoco mamepiany [8].

MOAYJIb3
3MmicToBHMI MOayJIb 5. Enexktpoximis
Tema 5.1 EnextponiTiyna qucorriamis. E1eKkTponpoBiIHICTS PO3YHHIB €JIEKTPOJIITIB

Jexyia EnextponituynHa aucoriaiis. EJekTponpoBiIHICTh pO3UUHIB
€JICKTPOJTITIB

Enextponitu. OcobnuBocTi po34yuHIB enekTpoiiTiB. CTymiHb Ta KOHCTaHTa
aucolriamii  cabKuX elIeKTpOoNiTiB. 3akoH po3BeAcHHs OcTBasibAa. AKTHUBHICTH Ta
KOE(DIIIEHT aKTUBHOCTI €JEKTPOJITY Ta HOro 10HIB. lOHHAa cHJIa EIEeKTPOJITY.
EnexTponpoBiiHICTh PO3UHUHY €IEKTPOJITy. AOCOIIOTHA MIBUJIKICTh 10HIB. PyXJIUBICTH
10H1B. IInToma Ta E€KBIBaJICHTHA €JIEKTPOIPOBIIHICTD. ExBiBanentHa
€JIEKTPOIPOBIAHICT, TPU HECKIHUYEHHOMY pO3BEACHHI. BH3HAueHHS CTYINEHIO Ta
KOHCTaHTHU AUCOLIaIiil CIa0KUX €JIEKTPOJIITIB.

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

Jliteparypa: [1, rnaBa 5; 8, rinasa 14].

3asoanns na CPC: noecnubnenns meopemuunoeo mamepiany [8].

Tema 5.2 Enextpoanuii moteHmian. ['anpBaHIYHNAN €TEeMEHT

Jlexyia Enextpoanuit moteHuian. ['anpBaHIuHUN €IE€MEHT

Pi3Huns moTeHUiagiB  Ha MOBEPXHI MNOAULLYy MeTan-po3uuH. [loaBiiiHwmii
eJeKTpUYHUN map. Po6oTa rajibBaHIYHOTO €JIEMEHTY, OKUCIIOBAIbHO-BIIHOBIIIOBAJIbHI
nporiecu. EnextpopyiniiiHa cuia  rajibBaHIYHOTO  €JeMeHTy. TepMmoauHamika
rajibBaHiYHOro enemMeHTy. OOOpOTHI Ta HEOOOPOTHI JaHIIOrM. BUBeAeHHS pIBHSIHHS
HepHcta 13 piBHSHHS 130TE€PMHU OKUCIIIOBAJIbLHO-BIIHOBIIOBAIbHOI peakilii. EHepris
[i606ca Ta eHTpomisi mpolecy, IO BiIOyBaeThcs Ha enekTpomax. OOuucieHHs
KOHCTAHTH pIBHOBAri peakiii, 1o BiAOyBaeTbcs Ha eJeKTpojax. EiekTpoaHuit
noTeHIian. Hopmanbauii (cTaHgapTHUI) MOTEHIIAT eeKTpoAy. Pan Hanmpyru meranis.
OcHoBHI TUTIK €NeKTpoaiB. OO0OpPOTHI Ta HEOOOPOTHI enekTpoau. Ejxexrponu nepiioro
pony, enekTpoau apyroro poay. OKHCITIOBaJIBHO-BIIHOBIIOBAIBbHI — €IIEKTPOIH.
Bonunesuii enextpon, ioro OymaoBa. 3aieXHICTh MOTEHIIATY BOJIHEBOTO €IEKTPOIY BiJ
AKTUBHOCTI 10HIB BOJHIO Ta MapIliaJbHOTO TUCKY BOAHIO. CTaHAapTHUN BOJHEBUU
eJeKTpoj, Woro 3actocyBaHHs. KamoMmenbHuil enextpon, horo OymoBa. I[loreniian
KaJIOMEJIBHOrO eJeKTpoay B 3anexHocti Bix koHueHtpamii KCl, 3actocyBanHs
KaJIOMEJIBHOTO €JIEKTPoay. [OJIOBHI THUMHM TajlbBaHIYHUX eJeMeHTIB. HopmanbHuii
enemeHT Bectona, BumiproBanHsi EPC rajibBaHIYHOTO €JIeMEHTA.

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

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

3asoanns na CPC: noenubnenns meopemuunoeo mamepiany [8].

Tema 5.3 Enexrpomnis

Jlexyia Enextpomni3

[ToreHmian po3kiany enektpoiity. Ilepenanpyra npu enextposisi. [loTeHmian
BUJIUICHHS (a00 pO3YMHEHHs) peyoBUHHU. [lOCHIAOBHICTH pO3PSIAKM 10HIB Ha
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enexkTpoaax. OCHOBHI CTali MPOLECy BIIHOBJICHHS BOJHIO Ha KaTO/Il.
Jluoakmuuni 3acoou: mabauunuii ma epagiunuti mamepian [4].
Jlitreparypa: [1, rnaBa 5; 8, rinasa 15].
3asoanns na CPC: noenubnenns meopemuunoco mamepiany [8].

3MicToBHMIA MOaYJIb 6. XiMiuHA KiHeTHKA

......

[[IBuakicTe XiMmiuHOT peakiiii. IcTuHHa Ta cepeaHs MBHUAKICTh peakIlli.
3aJIeKHICTh MIBUAKOCTI peakKiiii BiJi KOHIICHTpAIllll pearyrouux peyoBHH. 3aKOH Jii Mac.
KoncranTta mBuakocti peakiii. Kinetuuna knacudikariss peakiii. MonekyIspHICTh Ta
nopsiiok peakiiii. Peakiii nepmioro mopsaky. BuBenenns piBHsHHS. Peakiii apyroro
MOPSIIKY, BUBEIEHHs piBHAHHA. llepion HamiBpeakmii (miBpo3many). BusHaueHHs
MOPSIIKY peakiii. MeTos miIcTaHOBKH, rpadlyHUN METO/I.

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

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

3asoanns na CPC: nocnubnenns meopemuunoeo mamepiany [8].

Tema 6.2 3anexxHiCTh MIBUAKOCTI peakilii Bij Temmneparypu. KineTuka rereporeHHuX
peakIii

Jekuia 3anexHiCTh MIBUAKOCTI peakilii Bij Temneparypu. Kinetuka
reTepPOreHHUX PeaKIIiil.

3asie’KHICTh MIBUAKOCTI peakuii Bix Temneparypu. Eneprisa akrusariii. [Ipupona
€HEepPreTuyHoro Oap’epy. AKTUBHI MOJIEKYJU. TeMnepaTypHHuil KOe(DILIEHT IIBUAKOCTI
peakuii (mpaBwio Baut ['odda). PiBusinas Appeniyca. [TocniioBHI cTafli reTeporeHHol
peaxiiii, MOHATTA JiMiTyro4oi craii. Kinetnunuii Ta qudy3Huid pexXMMH reTeporeHHo1
peaxiii.

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

Jliteparypa: [1, rnaBa 6; 8, rmasa 17].

3asoanns na CPC: noenubnenns meopemuunoco mamepiany [8].

3micToBHMi Moay.b 7. IloBepxHeBi ABUIIA
Tema 7.1 AncopOiris.

Jexyin AncopOriisi.

CopOrisi, Buau copOrii. AjcopOiisi ra3iB 1 pedyoBHMH 3 po3dyuHy. [30TepMma
aacopo6mii. PiBusunas Jlenrtompa. Teopis agcopOmii 1 OymoBa ancopOIiidiHOTO TIapy.
Terora aacopOrii. AxcopOriisi 3 po3umHiB. [lo3uTuBHI Ta HeraTMBHA amcopoOIis.
[ToBepxueBo axkTuBHI peuoBuHU. PiBHsSHHS [1060ca. I[loBepxHeBuii HaTAr. YMOBHU
3MouyBaHHs. [loBepxHeBi sBuUIa B MeTanyprii. @uoraiis pya.

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

Jlitepatypa: [8, riaBal5].

3asoanmusi na CPC: noenubnenns meopemuunoeo mamepiany [8].

3MicTOBHMI MOAYJIb 8. AHATITHYHMIT KOHTPOJIb METAJYPriiiHOr0 BUPOOHMITBA
Tema 8.1 Ilpenmer 1 3aBAaHHs aHATITHYHOT XiMIi
Jekuyia Tlpenmer i 3aBAaHHS aHATITHYHOI X1MII.
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VYenixu 1 npobiemu aHamiTUyHOI Ximii. OCHOBH PO3IIIM AHAMITUYHOI XIMIii.
HaykoBo-meToanuna kinacudikaiisi aHaJITHYHUX METO/IIB.
Jluoakmuuni 3acoou: mabauunuii ma epagiunuti mamepian [4].
Jlitepatypa: [13].
3asoanns na CPC: noenubnenns meopemuunoco mamepiany [13, 14].
Tema 8.2. Metoau sIKiCHOTO aHai3y.
Jlekuia Metoau sIKICHOTO aHAJI3y
Knacudikamis meroniB. AHamiTH4HI peakiii. 30BHIMIHI €(eKTH aHATITUIYHHX
peakiiii. YMOBH TPOBEACHHS aHATITUYHHX peakiliii. XiMiKO-aHAIITUYHI BJIACTUBOCTI
€JIEMEHTIB Ta 1iX CHOJyK, Kiacudikaiis KaTiOHIB Ta aHioHIB. InmeHTudikaris
MeTanypriiHux 00'ektiB. KpanenbHuit anamis.
Juoaxmuyni 3acobu: mabauunui ma epagivnuti mamepian [4].
Jlitepatypa: [13].
3asoanns na CPC: noenubnenmns meopemuunoco mamepiany [13, 14].
Tema 8.3. XimMiuHI METOIM KUTBKICHOTO aHAITI3y
Jlekuyia Metoau KIIbKICHOTO aHaji3y. XiMIYHI METOAM KUIBKICHOTO aHali3y
['paBimMeTpuuHuii  MeTOA.  AHamiTU4HI  omepamii  Meroxy.  Hamaxkka.
Tutpomerpuunuii ananiz. TurpyBanusa. Kinnesa touka tutpyBanss. HopmanabHICTh Ta
TUTp pobouoro po3uuHy. KucinotHo-imykHe TUTpyBaHHS. I[Hmukatopu. Metonu
OKHCJICHHS-BITHOBJICHHS. ExBiBasieHTH. [TepmanranatomeTpis. lonomerpis.
Kommiekconomerpis.
Jluoakmuuni 3acoou: mabauunuii ma epagiunuti mamepian [4].
Jlitepatypa: [13].
3asoanns na CPC: noenubnenmns meopemuunoco mamepiany [13, 14].
Jlekuia Opranizaiis i podoTa XIMIYHUX JadopaTopii
3HauyeHHs XIMIKO-aHAJITUYHOTO KOHTPOJIO B METAIYPTriiHIM MPOMHUCIOBOCTI.
Opranizaiiis 1 poOoTa XIMIYHUX JTA0OpaTOPiil.
Jluoakmuuni 3acoou: mabauunuti ma epagiunuii mamepiany [4].
Jlitepatypa: [14].
3asoanns na CPC: noenubnenmns meopemuunozo mamepiany [13, 14].
Jlexyia BupoOHuua kiacudikailis METOJIIB aHATI3Y
BupoOnuua ximacudikaiiisi MeToaiB aHaimizy. CTaHgapTH B METOJax aHamizy.
Cranpaptai 3pa3ku. Bigbip Ta miaroroBka mpo0O B po3uuH. CrutaBieHHsA. TOYHICTH
anamizy. Knacudikaris nommiok. MatematnaHa oOpoOKka pe3ysbTaTiB aHaATI3Yy.
Jluoakmuuni 3acoou: mabauunuil ma epagiunuti mamepian [4].
Jlitepatypa: [14].
3asoanns na CPC: noenubnenmns meopemuunozo mamepiany [13, 14.]
Tema 8.4. ®i3uko-xiMUUHI Ta (13UYHI METOU aHATI3Y
Jlexyin ®13UKO-XIMIUHI METOIM aHATI3Y
Knacudikamis 1 xapakrepuctuka (Pi3uKo-XIMUYHMX METOJIB. Enekrporpani-
MeTpuuHuid  Meron. biammepomerpuunuii  meron. Ilomsporpadiunuit  meto.
POTOMETPUYHUMN METOJ.
Juoaxmuuni 3acobu: madbauunui ma epagivnuti mamepian [4].
Jlitepatypa: [13].
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3asoanns na CPC: noenubnenns meopemuurno2o mamepiany [13, 14].

Jlexyin ®13u4HI METOU aHAJI3Y

Knacudikaiis Ta KOpoTKa XapakTepucThka ¢GI3UYHUX MeToiB. EmiciiiHuii
CIIEKTpaJIbHUH aHaji3. ATOMHI CIIeKTpH SIKICHUM Ta KIJIbKICHUN aHalli3 CIJIaBiB.

Jluoakmuuni 3acoou: mabauunuti ma epagiunui mamepiany [4].

Jlitepatypa: [14].

3asoanns na CPC: noenubnenns meopemuunoco mamepiany [13, 14].

5. Temn NPAKTUYIHHUX 3aHATH

3 MeTo0 3aKpilUIeHHS 3HaHb, SKI OJIepXalu CTYJIEHTU TpHU BUBUYECHHI
JTUCIUIUIIHY, Ta (OpMYyBaHHS HABUYOK MPAKTUYHOI OIIHKA YMOB MPOBEACHHS
METaJypriiHuX MPOIIECIB MPOBOJAATHCS MPAKTUYUHI 3aHSITTS.

KinekicTs rogusa
No HasBa Temu IIOBHA JICHHA [TpUCKOpeHa popma
3/m dopma HaBYaHHSI
HABYAHHS | JeHHA | 3a04YHA
MO/JVYJIb 1
[Tepmmii 3aKOH TEPMOTUHAMIKH.
1 .. 2 0,25
Tepmoximis. 3akon Kupxroda
2 | dpyruii 3aKOH TEPMOJIMHAMIKU 2 0,25
3 | TepmoauHaMIYHI TOTEHIIAIH 2 0,25
MO/IVJIb 2
®da30B1 piBHOBaru. XiMiyHa piBHOBAra.
4 | Po3paxyHOK KOHCTAHTH XIMIYHOI 4 0,25
pIBHOBaru
Criocobu BUpa)KeHHS CKJIaJly PO3YHHIB.
5 | Imeanpri po3unau. TepmoauHamika 2 0,25
PO3UYNHY
MOJVYJIb 3
EnextpornpoBiiHICTh Ta aKTUBHICTh
6 | enextpouirtiB. Po6ora Ta EPC 2 0,25
raJIbBaHIYHOTO €JIEMEHTA.
7/ | HIBuaKICTh XIMIYHOT peaKIlii. 2 0,25
8 | Po3paxyHKu B XIMIYHOMY aHai31 2 0,25
Pa3om 18 2

6. Temu 1a00paTOPHUX 3aHATH
[Ipu nenHiit popMi HaBYAHHS CTYJEHTH BUKOHYIOTH JJaOOpaTOpHI pOOOTH.
MeTo10 11UKITy 1a00paTOPHUX POOIT €:
— CTBOPEHHS YMOB, SIKI HEOOXIJIHI CTYJICHTOBI JUIsl CAaMOCTIMHOTO BiATBOPEHHS
OCHOBHUX XIMIYHHX SIBHIII;
— HABYaHHSA CTYJEHTIB TIPAIIOBaTH 3 OCHOBHHMH BUMIPIOBAIBHAMH Ta
1a00paTOpHUMHU TTPUIATAMU;
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— HaBYaHHS HAaWBaXJIMBIIIUM METOJUKAM BUMIPY;

— CTBOPEHHS 1 3aKkpiIJICHHS HAaBUKIB BEJACHHSA IIPOTOKOJIB JIA0OpATOPHUX
JOCJTI/TIB, K1 3 HABYAJIBLHOIO METOI0 O(POPMIIIIOTHCS Y BUTIISIL )KypHAJIIB JTaOOPaTOPHUX
pOOIT;

— 3aKpIIUICHHA HABUKIB OOpOOKHM pe3ynbTaTiB BHMIpPY; OCOOJMBY yBary mpu
IOMY HEOOXIHO MPHUAUISATH MOOYAOBI rpadikiB, OCKUIbKH came Ha rpadikax Jieriie
BCHOTO MOOAYUTH MOTPIMIHICTH EKCIIEPUMEHTY.
JIabopaTopHi poOOTH BUKOHYIOTHCS 3 BUKOPHUCTAHHIM METOJAMYHHUX BKa3iBOK [3,
5, 6]. Bci maboparopHi po60TH 0POPMITIOIOTECS CTYACHTaAMH Y BUIJISIH 3BITIB.

Kinbkictb
Ne TOJAWH
Hasa temu
3/m MOBHA | MPHUCKOP
dbopma cHa
MOAYJIb 1
1 | BusHayeHHs TENJIOEMHOCTI METATy 2 2
2 | BuBueHHs TETJIOTH PO3YMHEHHS COJ1 2 2
MOAVJIb 2
3 | Tepmiuynuii anami3 crijaBiB 4 2
4 | Bu3HaueHHs KOHCTAHTH PIBHOBAru peakifii 2 2
5 Bg3HaquHﬁ .KOC(l)iHieHTy PO3MOJILTY TPETHOTO KOMIIOHEHTY 2 2
MDK JJBOMa piauHAMHU
MOAYJIb 3
6 BuzHaueHHs CTyNeHI0 Ta KOHCTAHTHU JMCOoIialii OITOBO1 9 9
KUCJIOTH. BU3HaUYeHHs pO3UMHHOCTI KapOOHATy KaJIBI[iI0
7 BusnaueHHs eIeKTpOpyIIiHHOT CHITH FaHbBaHi‘.{HOFO 9 9
eJleMeHTa. Bu3HaueHHsl eeKTpOJHOr0 MOTEHIIATY
8 Busnauenns kapoonary ta OikapOOHATy y CyMillli 00’ €eMHUM 9 1
METOJIOM
Pa3zom 18 15
[Ipu 3a0uHOi popmi HaBUaHHS JTAOOPATOPHI 3aHATTS HE MIIAHYIOTHCS.
7. CamocriiiHa po6oTa
KinekicTs rogua
Ne HasBa Teit MOBHA JICHHA [IpUCKOpeHa popma
3/m dopma HaBYaHHSI
HABYAHHS | JEHHA | 3a04YHA
MOAVYJIb 1
3micToBuit Moay.b 1. XiMiuHa TepMOAMHAMIKA
1 Tema 1.1 Beryn. [lepumii 3akoH 5 5 4
TEPMOJIMHAMIKH. TeTUI0EMHICTD
2 | Tema 1.2 Tepmoximis. 3akon Kipxroga 4 3) 4
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KinpkicTe roquu

Ne Hassa Temi MOBHA JICHHA [IPUCKOpeHa popma

3/m dbopma HABYaHHs
HaBYaHHS | JICHHA | 3a04yHa
3 Tema 1.3 J[pyruii 3ak0H TEpPMOJAMHAMIKH. 4 5 4
Entpomnis

4 | Tema 1.4 TepMoanHaMiuHi TOTEHIIATIH 4 3) 4
MOAVYJIb 2
3micToBHMII MOoayJb 2. @a30Ba piBHOBAara

5 Tema 2.1 da3zoBa piBHOBara B 6araTo 5 4 4

KOMIIOHCHTHHX CHCTCMax. HpaBI/IJ'IO (bas

Tema 2.2 Jliarpama cTany OAHO- Ta
6 | IBOKOMIIOHEHTHOI CUCTEMHU. 5 4 4
TepmoauHaMika (a30BUX NEPETBOPEHD

3micToBHMi MoayJb 3. XiMiyHa piBHOBara

7 Tema 3.1 Ximiuna piBHoBara. Koncranra
pi1BHOBaru

Tema 3.2 PiBHSAHHS 130TE€pMH XIMIYHOT
peakiii. XiMigyHa CIIOpiAHEHICTh

8

9 Tema 3.3 3anexHiCTh KOHCTAHTH 5 4 4
pPIBHOBAru BiJl TEMIIEpATypHu

3micToBHM MoayJb 4. Po3unHu

Tema 4.1 Criocobu Bupa3sy ckiiaay

10 . : : 5 3 4
po3uuHy. ['iipaTHa Teopis pO3YHHIB
11 Tema 4'.2 3aKoHU 1/1eaTbHUX PO3UUHIB. 5 3 4
PeanpH1 po3unHu
MOAVYJIb 3
3micToBHMI MoAYJIb S. EjiekTpoximist
Tema 5.1 EnexktponiTiuHa qucorriaiis.
12 | ExexTponpoBiIHICTh PO3YNHIB 5 4 4
€JIEKTPOJIITIB
13 Tema 5.2 Enexrpognuii moTeHIial. 5 4 4

l"ajibBaHIYHUE €JIEMEHT

14 | Tema 5.3 Enexrtpouis 6 3 4

3micToBHMII MOAYJIb 6. XiMiuHA KiHeTHKA

Tema 6.1 [lIBuakicTh XiMIUHOI peakilii, ii

15 . : o : 6 2 4
3aJIEKHICTh B1Jl KOHLIEHTpAIlI pPeareHTiB
Tema 6.2 3anexHICTh MBUAKOCTI peakilii
16 | Big Temneparypu. KineTuka rereporeHHux 6 2 4
peakiii
3micToBHMII MoayJib 7. IloBepxHeBi siBHIa
17 | Tema 7.1 AncopGuis | 6 IE 4

3MicTOBHUH MOAYJIb 8. AHAJITHYHMI KOHTPOJIb METAJIYPriiHOr0 BUPOOHUITBA
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KinpkicTe roquu

Ne puckKkopeHa popma
HasBa temu ToBHA /ICHHA TP P (bop
3/m dbopma HABYaHHs
HaBYaHHS | JICHHA | 3a04YHa
Tema 8.1 [Ipeamer 1 3aBgaHHs
18 . peame A 5 3 4
AHAITUYHOT X1Mi1
19 | Tema 8.2. Metoau sIKICHOTO aHAJI3y 5 3 4
Tema 8.3. XiMiuHI METOIH KUJIbKICHOTO
20 . A 5 3 4
aHaizy
21 Tema 8.4. ®i3uko-xiMHUHI Ta G13UIHI 5 3 4
METO/U aHaJi3y
Pa3zom 105 75 84

8. InauBinyaJjibHi 3aBIaHHA

Jlnst Outbll TJIMOOKOrO 3aCBOEHHS Marteplaidy Kypcy KOXXKHHM CTYAEHT JIEHHOI
dbopMH HaBYaHHS 3a JOIOMOTOK0 METOJUYHHMX BKa3iBOK [7/] BHKOHYE 1HIWBIIyallbHY
pO3paxyHKoOBy poOOTy 3a TeMmow «Po3paxyHOK TEpMOJMHAMIYHHMX IapaMeTpiB
MeTaJyprifiHoi peakilii» 3riJiHO 3 BapiaHTOM, SIKUIl BU3HAYAE BUKJIA1aY.

9. MeToau HABYAHHSA

3a mxepenaMyd 3HaHb BUKOPHUCTOBYIOTHCS TaKi METOAM HaBYaHHS: CIIOBECHI —
PO3MOBIIb, MOSCHEHHS, JIEKIIis, IHCTPYKTAXK; HA0UHI — IEMOHCTpAIIis, UTFOCTPAIIisl.

3a xapakTepoM JIOTIKH MI3HAHHS BUKOPUCTOBYIOTHCS TaKl METOJU: aHATITUUYHUMA,
CUHTETUYHUM, aHATITUKO-CUHTETUYHUH, 1HAYKTUBHUHN, A1ETYKTUBHUI.

3a pIBHEM CaMOCTIMHOI PO3YMOBOi MJISUIBHOCTI BUKOPHCTOBYIOTHCSI METOJIM:
po0JIEeMHUH, YaCTKOBO-TIOITYKOBUM, TOCTITHUI[LKHUH.

Jns  mominmieHHs ~— BUKIAJAHHS — JIGKHIMHOTO — Marepially — mepeadadeHo
BUKOPUCTAHHS KOXXHUM CTYJCHTOM I 4ac JEKIii AUAAKTUYHUX 3aCO0IB HaBYAHHS
(cmaiimiB a0o mMIIakaTiB Ta PO3JAaBAIBHOIO Marepiaiy); mepeadadyeHo MOCTaHOBKa
MpoOJEMHUX MUTAHb NMPU BUKIIAJIaHHI MaTepiany 3 TeMH, MAKCUMaJIbHE BUKOPUCTAHHS
CTaTUCTUYHHX JaHWX; BUKopucTaHHsa «llociOHWKa-MOBITHUKA 1O JEKIIHHOTO KypCy
“@DizuyHa XiMis’» Ta HAYKOBOI JITEpaTypw MpPH BHUBYCHHI KypCy; BUKOPUCTAHHS
KOMIT FOTEPHUX TPOTrpaM JUIsl PIllIEHHS OKPEMUX MUTaHb Kypcy.

JIist TOKpamieHHs 3acBOEHHS Marepiady CTyJIeHTaMH IM PEeKOMEHIYEThCS
moryMOJIeHe CaMOCTiiHE BUBUCHHS OKPEMHUX IHTAaHb. YCIIX BUBYEHHS JIUCIUILIIHU
3aJIEKUTh B1J] CHCTEMATHYHOI CAMOCTIMHOI poOOTH CTyJIEHTa 3 MaTepiajlaMu JIEKIIN 1
PEKOMEHIOBAHOIO JIITEPATypPOIO.

10. MeToau KOHTPOJIIO

[lepenOayaeTbcsi ~ BUKOPUCTOBYBAaHHS  MOMAYJIbHO-PEUTHHIOBOI  CHUCTEMH
OLIIHIOBaHHS 3HaHb. OCHOBHOIO (POPMOIO KOHTPOJIO 3HAHb CTYJEHTIB B KPEIUTHO
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MOJYJIbHIM CHCTEMI € CKJIaJaHHS CTyJEHTaMH 3allaHOBaHOTO Moaymo. dopmoro
KOHTPOJIIO € HaKoNuuyBaJbHa cuctema. CkiamaHHs MOAYJsS Tependadae BHUKOHAHHS
CTYICHTOM KOMIUIEKCY 3axXOfiB, 3alulaHOBaHUX Kademporo 1 mependadeHux
CEMECTPOBUM TpadikoM HABYATHLHOTO TMPOILECY Ta KOHTPOJIIO 3HaHb CTY/ACHTIB,
3aTBEPKCHUX JIEKAHOM (aKyIIbTETYy.

[TincymkoBa OIiHKa 3a MOIYJh BUCTaBIAe€ThCsA 3a 100-0anpHOIO mKanorw. I[lpu
YMOBI, 1110 CTYJEHT YCITIIITHO 3/1a€ BCl KOHTPOJIbHI TOUKH, HAOpaBIIIU 3 KOKHOI 3 HUX HE
MEHIIIE MIHIMaJIbHOI KUIBKOCTI OalliB, HEOOXIAHOI ISl 3apaxXyBaHHS BIAMOBITHOT
KOHTPOJILHOT TOYKH, Ma€ 3a pe3yJbTaTaMd POOOTH B TPUMECTPi MiJACYMKOBHUIN PEHTHHT
He MeHIIe 55 6aniB, To 3a OakKaHHSAM CTYACHTA B 3aJIS)KHOCTI BiJ] CyMU HaOpaHHUX OasiiB
HOMY BHCTaBISIETHCS MiJACYMKOBA €K3aMeHalliiiHa OLlIHKA 3a HAI[lOHAJIBHOIO IIKAJIOKO 1
mkanoo ECTS. TlepeBenenns HaOpanux crygeHToM OamiB 3a 100-0anpHOI0 MIKAJIO B
OIIIHKM 3a HaIlloHaJIbHOK (5-0anmpHOr0) mKajor Ta mmkanorw ECTS 3aificHIOEThCS B
BIIMOBITHOCTI A0 TaOJIUIIL:

PeiiTuHr cTynenra Oninka 3a HAIOHAJLHOIO Oninka
3a 100-0aJ1bHOI0 IIKAJI0I0 IKAJI0I0 3a mkaJjgow ESTS
90-100 GaiiB BIIMIHHO A
81-89 Ganis no0pe B
75-80 OamiB n00pe C
65-74 Gamis 3a/10B1JILHO D
55-64 Gamnis 3a/10B1JIHO E
30-54 Ganis HE3a/I0BUIBHO 3 MOXKIIUBICTIO EX
IIOBTOPHOTI'O CKJIAQJIaHHA
HE3aI0BLIBHO 3
1-29 GaniB 000B’I3KOBUM [TOBTOPHHUM F
BUBYEHHSAM JUCIUAILIIHA

KoHTponbs 3HaHBb CTYyJEHTIB mependadae MPOBEACHHS BXI1JHOTO, MOTOYHOTO 1
M1JCYMKOBOI'O KOHTPOJIIO.

BxigHuii KOHTPOJIb 3HAHB MTPOBOAUTHCS Ha MEPIIOMY THXKHI TPUMECTPY, B TKOMY
BHUBUAETHCS HaBYajJbHA [WCIUIUTIHA, 1 BKIIOYAE KOHTPOJb 3aJHMINKOBHX 3HaHb 3
OKpeMHUX HaBYAJIbHUX AMUCLUMIUIIH, SIKI MEPEAyl0Th BUBYEHHIO nucuuiuiind «DiznyHa
XIMisD» 1 € 0a30BUMH JUIA 1i 3aCBOCHHS.

[ToTouHUN KOHTPOJIb 3HAHB CTYJEHTIB BKJIIOYA€ TMTUCHMOBI KOHTPOJIbHI poOOTH 3
OKpPEeMHUX TEM MOIYJIB JUCIUIUIIHU HAa KOXHOMY MPAKTHYHOMY 3aHSTTI, BUKOHAHHS
1HAMBIAYaJIbHOTO PO3PaXyHKOBOTO 3aB/JAaHHS Ta YCHE OMMUTYBAHHS IiJl 4ac MPOBEACHHS
1abopaTOpHUX POOIT.

[TincyMKOBHIA KOHTPOJIb 3HAHb BKJIIOYA€ BU3HAYCHHS PEUTHHIY 3a MiJACYMKaMH
poOOTH CTyJIEHTa B TPUMECTPI.

Ex3amen (3amik m0pu OPUCKOpEHid ¢GopMmi HaBYaHHS) MPOBOAUTHCS IMICISA
3aBEpIICHHS] BUBUEHHS NUCHIUIUTIHA 3 METOK BH3HAYCHHS OCTATOYHOTO PEHUTHHTY 3
HaBYaJIbHOI IMCUHUILIIHU.
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TpumecTpoBuii rpadgik HaBYAJIBLHOI0 NPOLECY TA KOHTPOJIIO 3HAHD
IToBHa 1eHHa popMa HABYAHHSA

Buna Po3noais Mizk y400BMMH THKHAMHU Bun
HAaBYAJIbHHX “1‘2:(’)”‘
3ansTh 260 | 1 | ) alsle|7 8 1234|5678 kumo
KOHTPOJIIO 9 9 1
Jlexuii 2 | 4 4 |2 (4|2 |7 |2 |4 |2 |4 |2 |42 |T7]|54
[IpakT. 3aH. 2 2 2 3 2 2 2 3 | 18
Jlabop. 3an. | 2 2 2112 2 2 2 | 1] 18
Cam. pobota| 6 | 6 6 /6|6 |6 |10, 6|6 |6 |6 |6 |6 |6 11105
KCP KCP KCP KCP KCP KCP KCP KCP KCP
Po3paxynko . .
Ba poOoTa Nel Ne2
KOHTPOIBHI | e | yeg K2 K3 K4 K5 K6 K7 K8
poboTu
Monyni ° M1 o o M2 o | o M3 °
BK — BxinHuii koHTpoJib; K— nmucsmoBa koHTposbHa poboTta; KCP — koHcynbraitis;
IIpuckopena neHHa (popMa HABYAHHSA
Bu Po3nogis Mizk yu60BMMHU THIKHAMU Bun
A MiICyMKO
HABYAJbHUX Boro
3anaTh a6o | 4 | o 45|67 |8|9ol10]11]12]13| |onrpon
KOHTPOJIIO 15 o
Jlekii 2 | 2 2 | 2|2 |2 |2 |2 |2 ]|2]|2]|2]|4 30
IIpaxr. 3aH.
JlaGop. 3an. | 2 2 2 2 2 2 |1 15
Cam. pobora| 5 | 5 5/5[5]|5|5|5|5]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
[ ® ® o o e

BK — BxiiHuii kKouTpoJib; K— nucbmoBa koHTposibHa podoTta; KCP — koHcynbTalis;
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KpeautHo-mMoay/ibHA cCHCTEMA OIIHKYM 3HAHb CTY/IE€HTIB

Ne Kinpkictb .. . . )
Ne ®opma HaBY ain Kopotkuii 3MICT KOHTPOJIBHOI TOYKH 1 yac Ha |JliTepary
11/11 | MOJTYJTsI KOHTPOJIK) Ty vaxe. | i il mpoBeICHHSI pa
PoigaBzyH 78) 20 12 BI/IKOH}'/STB('J.S{ CTYJICHTAMH ITiJT Yac [7]
. po6oTa CaMOCTIHHOI pOOOTH.
2 KP 1 2(8) 20 11 | [IpoBoasThCsl Ha MPAKTUYHHMX 3aHATTIX Ta | [1,2,7,9]
~ KP2 | 4(8) | 20 11 | BirowaroTh  TeopeTWuHi muTaHHs  Ta | [1,2,7,9]
§ KP3 | 5@8) | 20 11 | po3paxyHKOBI 3aj1a4i 3 BiAMOBIIHOT TEMH. [1,2,7,9]
P1 | 1(8 10 5 |YcHe omuTyBaHHA ~ NPOBONMTRCS  HA | [3 5
®) Ja0OpaTOPHUX  3AHATTAX Ta  BKIIIOYAE 3. 3]
JIP2 | 3(8) | 10 5 | TeopeTHuHi MMTAaHHS 3 Bi/INOBITHOT TEMH. [3, 5]
Pazom 100 | 55
Po;gaBﬁyH 49) | 30 15 BI/IKOH}‘/gTI)(.:.‘}I CTyJICHTaMH IIiJ] 4ac 7]
- poboTa CaMOCTIHHOT pOOOTH.
2 KP4 | 8@8) | 20 12 | IpoBoasTECst Ha IPAKTHYHNX 3aHATTAX T | [1,2,7,0]
~ BKJIFOYAIOTh TCOPETHYHI MUTAHHS Ta
§ KP 5 2(9) 20 13 PO3paxyHKOBI 3a/1a4i 3 BiIIOBITHOT TEMH. [1,2,7,9]
JIP3 | 5@8) | 10 5 | YcHe onuTyBaHHS TPOBOIMTHCS HA [3, 5]
JP4 | 7(8) | 10 5 | 1abopaToOpHUX 3aHATTSAX Ta BKIOYAE [3, 5]
JP5 | 1(9) | 10 5 | TeopeTHYHi MUTAaHHS 3 BiAOBIAHOI TEMHU. [3, 5]
Pazom 100 | 55
KP6 | 49 | 20 11 | ITpoBoaATHCS HA MPAKTUYHUX 3aHATTIX Ta [1,2,7,9]
2 KP7 |69 | 20 11 | BKIIIOYAIOTh TEOPETUYHI TUTAHHS Ta [1,2,7,9]
Ef KP8 |89 | 15 9 | po3paxyHKOBI 3aJ1a4i 3 BiAMOBITHOI TEMH. [1,2,7,9]
S JP6 | 39 | 15 8 | YcHe onuTyBaHHS MPOBOIUTHCS HA [3, 6]
= JP7 | 509 | 15 8 | mabopaTOPHHX 3aHATTAX Ta BKJIHOYAE [3, 6]
JP8 | 7(9) | 15 8 | TeopeTHYHI MUTAHH 3 BIIMOBIIHOT TEMH. [3, 6]
Pazom 100 | 55
| KinneBuii KOHTPOJIb — iCUT

Po3noain 6aJiB, AKi OTPUMYKOTH CTYI€HTH AeHHOI GOpPMHU HABYAHHS

IToTouyHe TecTyBaHHS Ta caMocCTiiHa poboTa

Monyis 1 Monyisb 2 Monyisb 3 )
3MiCTOBHHIA 3MmicT. | 3microBHHI | 3MiCT. 3MicToBHHMHI | 3MicT. BMmicT 3MICTOBHHMI HUICYMKO
MoAayib 1 MOAYNb 2|  Moayidb 3  |[Moayib 4 MOAYNb 5 |MOayJb 6| M. 7 MOAYJIb 8 BUU TCECT
T12 | TL3| Ti4 120 |T2.2 |31 |13.2 | T3.3|T4.1 |T4.2 |T5.1 152 | T5.3|T6.1 |T6.2 | T7.1|{T8.1 |T18.2 | T8.3| T8.4 [(EK3aMEH)
25 25| 25 | 15 15 15 15 15 | 15 10 10 10 10 | 10 10 10 | 10 10 10 | 10
100 100 100 100

Mpumirka. T1.1, T2.1 ... T8.4 — TeMu 3MICTOBHUX MOJTYJIIB.

11. MetoauyHe 3a0e3neyeHHsI
1 TonsxoB O.€, Ky3nenoB A.A., ABaeerko A.Il. CxopoueHuit Kypc JeKIii 3

¢izuunoi ximii. — Kpamaropceek: JIJIMA, 2002. — 312 c. ISBN 5-7763-1840-8
(PexomengoBaHo MeToau4HO pamoo JIJIMA s MOAAIbIION0 BHKOPHUCTAHHS,
npotokoi Ne 6 Bin 16.02.2012)
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2 KyznenoB A.A, Asneenko A.Il., ®inenko A.l. 36ipHuk 3ana4 3 Gi3U4HOT XiMii.
— Kpamaropcek: JIJIMA, 2007. — 244 c. ISBN 978-966-379-134-0 (PexomenaoBaHO
MeToanuHoo pagoro JIJIMA s moAasblioro BUKOPHUCTAHHS, MPOTOKON Ne 6 Bif
16.02.2012)

3 IMonskoB O.€., ABaeenko A.IlL., Ky3nenos A.A. JlaGopatopHuil mpakTUKyM 3
qucuuIuiiHg - «@i3uyHa  XiMig  Ta  aHAJTITUYHUA  KOHTPOJb  METalypridHOTO
BUPOOHHUIITBAY ISl CTYJIEHTIB METAIypriiHux crneuiaisHocTel. — Kpamatopesk: JI/IMA,
2006. — 312 c. ISBN 5-7763-2681-8 (PekomenaoBaHo MeToanyHOO pagoio JAMA mis
I0JIAJIBIIIOT0 BUKOPHCTaHHs, poTokoiI Ne 6 Bix 16.02.2012).

4 Aspeenko A.Il., KysmemoB A.A., IlomsakoB O.€. IlociOHUK-TOBITHUK IO
JekuiiHoro kypcy “®izmuyna ximis’. — Kpamatopcek: AJIMA, 1999.— 190 c.
(ITepe3aTBepakeHO Ha 3aciiaHHl METOAWYHOI KoMicli MammHoOyaiBHoro Makynprery
JJAMA, ipotokost Ne 5 Bix 30.01.2012).

5 ®dizuuHa Ximisg: METOAMYHI BKa31BKM JI0 OpraHi3ailii caMOCTIHOI poOOTH st
CTyJeHTiB 3aouHoi (opmu HaBuanHs / ykian. C.O. KonomanoBa. KpamaTtopchbk :
JNJIMA, 2016. — 84 c.

6 ®i3uyHa XiMis Ta AHAJITUYHUN KOHTPOJIb METadypriiHOro BUPOOHMIITBA:
METOJMYHI BKa3iBKU JO JabOpaTOpHUX poOIT JUisl CTYAEHTIB METaIypriiHUX
crneriagbHoCcTe neHHoi Gopmu HaBuyaHHs / ykian. C.O. KonoBanosa, 1.JI. Mapuenko.
Kpamatopcesk : JJJIMA, 2018. — 140 c.

7 TlonaxoB O.€., Ky3nenoB A.A.Opranizaiis camoCTiiiHOT poOOTH CTyA€HTa 3
macuuiuiiHg - «®Pi3uyHa  XiMig  Ta  aHAJTITUYHUHA  KOHTPOJb  METalypriiHOrO
BUpoOHUITBaY. — Kpamaropcrk: JJJIMA, 2006. — 96 c..

12. PexomeHn0BaHa JiTepaTypa
ba3oBa

8. Ctpomoepr A. I'., Cemuenko JI. [1. ®uznueckas xumus: yaeOHuk / moj pea. A.
I'. Ctpombepra. 4-e uzn., ucnp. M.: Beicm. mik., 2001. 527 c.

9. ®inenko O.I'. 36ipHuk 3a7a4 3 gpizuunoi ximii. K.: Buma mkona, 1973. 183 c.

10. Kupees B.A. Kypc duzuveckoit xumun. M.: Xumus, 1975. 775 c.

11. Ortkunc I1. duszndeckas xumus. T.1. M.: Mup, 1980. 590 c.; T.2, 1980, 584 c.

12. XKyxosumkuii A.A., lIBapuman JI.A. ®usnueckas xumus. M.: Meramyprus,
1987. 687 c.

JlonmomixxHa
13. Bacwuibes B.I1. Aramntnueckas xumust. Tom 1. M.: Beicimas mkoia, 1991.
14. Bacunbes B.I1. Amaautnueckas xumus. Tom 2. M.: Beiciias mkoita, 1991

13. Indopmaniiini pecypcu

1. http://www.mon.gov.ua — Odiiiguii cant Mi”icTEpCTBA OCBITH 1 HAYKH
Ykpainu.

2. http://www.dgma.donetsk.ua/metodicheskoe-obespechenie-hiop.html - Caiir
JIJIMA., cropinka MeToa3abecneueHus kadeapu ximii ta OIL
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