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Kamnyc

Mporpama oCBiTHLOI KOMMNOHEHTH
1. Onuc ocBiITHLOI KOMNOHEHTW, Il MeTa, NpeaAMeT BUBYaHHS Ta pe3yribTaT HaBYaHHA

OcBiTHa KommnoHeHTa «KiHeTHKa eIeKTPOAHMX MPOIECiBY» BITHOCHUTHCS 0 JMCUMUILITIH BiITHHOTO
BHOOPY MaricTpiB HAyKOBI[IB Ta MaricTpiB mpodeciiiHi OCBITHBOI MporpaMu «XIMi4HI TEXHOJIOTil
HEOPraHiYHUX eJIEKTPOJAHUX MarepiajiiB Ta BoJoouHIleHHsS» IIpeameroM OCBITHBOI KOMIIOHEHTH €
BUBUCHHS TEOPETHYHUX NHUTAHb KIHETHKH EJEKTPOJHHX INPOIECiB, SKI MAaIOTh MICIe Yy TEXHOJIOTii
€JIEKTPOXIMIYHUX BUPOOHUIITB.

MeToro 0CBITHBOT KOMIIOHEHTH € (POPMYBaHHS Y CTY/IEHTIB KOMITETEHITIH:

1.3narHicTh reHepyBatu HOBI ifei (kpeatuBHIcTb) (3K1)

2. 31aTHICTh 3aCTOCOBYBATH 3HaHHS Y MpakTUYHUX cuTyarisax (3K2).

3. 3maTHICTh J0 TOIIYKY, 0OpoOJIeHHs Ta aHali3y iH(popmarlii 3 pizHux mxepen (3K3).

4. 31aTHICTH OIIHIOBATH 1 a/IalITyBaTH OCBOEHI HAYKOB1 METO/IH 1 CIIOCOOM JisUTBHOCTI 10 YMOB
ctanoro po3BUTKY (3K4).

CtyneHTH TiCHIs 3aCBOEHHS OCBITHBROI KOMITOHEHTH MAalOTh MPOJACMOHCTPYBATH TaKi pe3yibTaTh

HaBYaHHS:

3HAHHSA:

1. KpUTH4HO OCMHCITIOBATH HAayKOBI KOHIIETILIi Ta CydacHi Teopii XiMIUHUX MPOLECIB Ta XIMIYHOT
1H)KeHepii, 3aCTOCOBYBATH X MPH MPOBEIACHHI HAYKOBUX JOCIIKEeHb Ta cTBopeHHi inHoBauii (ITPHI).




2. 3niiicHIOBaTH TOIIYK HEO0OXinHOI iH(popMamii 3 XIMIYHOI TEXHOJOTI, MpoLeciB 1 001aTHaAHHA
BUPOOHMLTB XIMIYHUX pEYOBMH Ta MaTepialiB Ha iX OCHOBI, CHCTEeMaTH3yBaTH, aHaJi3yBaTH Ta
OLIIHIOBATH BiANoOBiaHY iHpopmanito (ITPH2).

3. 3niiicHIOBaTH y HAyKOBO-TEXHIYHIN JjiTeparypi, mareHTax, 0a3zax JaHMX, IHIIMX JKepeax
MOIIyK HeoOXimHoi iH(opmMarllli 3 XiMIYHOI TEXHOJIOTi, MpoIeciB 1 00MaHaHHS BUPOOHHUIITB XIMIYHHX
pEYOBHH Ta MaTepiayiB Ha iX OCHOBI, CHCTEMaTHU3yBaTH, 1 aHAII3yBaTH Ta OI[IHIOBAaTH BIiJIOBIIHY
iHdopwmartiro (ITPH7).

30Kpema 3HaAHHs 8.

- OCHOBHHMX O3HAaK Ta XapaKTepUCTHK PIBHOBAKHUX Ta HEPIBHOBAKHUX CJIEKTPOIHUX
MIPOIIECIiB;

- OCHOBHHMX IIOHATh Ta METOIB JOCTIDKEHHS KIHETUKU €JEKTPOIAHUX MPOLECIB;

- BU/IIB €JIEKTPOIHOT MOJISIpU3allii Ta eIeKTPOIHOI epeHanpyru;

- 3aKOHOMIPHOCTEH TPOTIKAHHS eNEKTPOJHUX MPOIECiB, Teopili BUHUKHEHHS PI3HUX
BU/IIB [IEPEHAIIPYT;

- OCHOBHMX KIHETMYHHMX XapaKTEPUCTHK €NEKTPOIHUX PEaKIiii;

- Croco0iB BIUIMBY Ha KIHETMYHI XpPaKTEPUCTUKH €JEKTPOAHUX peakliid Ta IBUIKICTH iX
MPOTIKaHHS.

YMiHHS:

- BHKOPHUCTOBYBATH 3akoHU Dapajies /ISl ONMHUCY EICKTPOXIMIYHUX MPOIIECIB;

- BUSIBJISITA BUIM €JIEKTPOAHOI IEpeHanpyry Ha 06a3i aHaii3y NOoIIpU3aI[iiiHUX KPUBUX;

- pO3paxoByBaTH KIHETUYHI XapaKTEPUCTUKH OCHOBHHX CTaJil EJIEKTPOAHHUX MPOIICCIB;

- BUKOPHCTOBYBATH OJICP’KAaHHI 3HAHHS JUIS PILICHHS PI3HOMAaHITHUX 3aBIaHb TEOPETUYHOI
Ta MPAKTUYHOI EJIEKTPOXIMIii.

AOCBin:

- y BU3HAYCHHI HAIMPABJICHOCTI Ta MIBUAKOCTI MPOTIKAHHS PI3HOMAHITHUX €JIEKTPOXIMIYHUX
peakIlii, IKi MaroTh MICII€ B TEXHOJIOTIi €JIEKTPOXIMIYHUX BUPOOHHUIITB;

- y KUJIBKICHOI OI[IHKM Pi3HUX (PaKTOPiB, SIKi BIUTMBAIOTH HA TEPEOIr eNEKTPOTHUX peaKiiii B
€JIEKTPOXIMIYHUX BUPOOHUIITBAX, MpUJIaax yu o0OIa HaAHHI;

- y BU3HAYCHHI LUIAXIB KEPyBaHHS MPOTIKAHHS €JIEKTPOXIMIYHUX PEaKIii 3 METOI0 BUOODPY
IPOTrPECUBHUX TEXHOJOTTYHUX CXEM Ta ONITUMAJIBHUX YMOB IPOBEICHHS IPOLIECIB;

- y OOrpyHTyBaHHI BHOOpY MarepiaiiB, elIEKTPOJITIB, YMOB MPOBEICHHS peakiliid, 100aBOK
ta [IAP no enekrpomitiB Ta arpecuBHUX po3uuHiB [IAP mnpu mnpoTikaHHI PiI3HOMaHITHHX
€JIEKTPOXIMIYHHX MPOIECIB, PO3POOII EIEKTPOXIMIYHHUX MPHUIIAIiB, METOAIB 3aXUCTy METaJiB BiJ KOpO3ii
TOLIO.

2. IlpepekBi3uTH Ta NOCTPEKBI3UTH OCBITHHLOI KOMIIOHEHTH Miclle B CTPYKTYPHO-JIOTiYHIi
cXeMi HABYAHHA 32 Bi/IOBIIHOI OCBITHHOK MPOrPaMoIo)

s ycniwno2o 3ac80€HHA 0C8IMHLOI KOMNOHEHMU CMYOeHmy HeOOXiOHI 3HAHHA Ma YMIHHA, Wo Oyiu
ompumani niovac eusuenHs oucyuniin ««Teopemuuna enekmpoximiny, «Texniuna enexmpoximisy,
«Kopo3ii ma saxucm memanie», « Mamepianosnagcmeo.

Tlocnioosne i cucmemamuumne 6usueHHs yYici OCEIMHLOI KOMNOHEHMU Md 3A60aHb 05
camocmiinoi pobomu 003805€ cmyoeHmam npuodamu cneyianbHi 3HaHHs ma i 6MIHHS, HeOOXiOHI npu
BUKOHAHHI Ma2icmepcbKux pooim i ma ix nooanvutiil iHyCeHepHill I HaAyKosill OisIbHOCMI 3a (axom Ha
NIONPUEMCMBAX T 8 HAYKOBUX-OOCTIOHUX THCIMUMYMAX.

3. 3micT 0CBIiTHBOI KOMIIOHEHTH
Po3nin 1. 3arajgbHa XapaKTepuCTHKA HEPiBHOBAXKHHUX eJIeKTPOIHUX NMpoLeciB
Tema 1.1. Os3Haku Ta XapaKTEepUCTHKH HEPIBHOBAKHUX €JIEKTPOAHUX MPOLECIB
Tema 1.2. XimiuHa Jist €NEKTPUIHOTO CTPYMY

Tema 1.3. 3aranpHa XapakTepUCTUKA KIHETUKU EIEKTPOIHUX MPOIIECIB



Po3ain 2. Buau ejieKTpoAHOI MepeHanpyru.
Tema 2.1/{udys3iitHa nepenanpyra
Tema 2.2. Peakuiiina (ximMiuHa) epeHanpyra
Tema 2.3. EnexrpoxiMiuHa nepeHanpyra
Tema 2.4. ®azoBa nepeHanpyra
Po3nin 3 KiHeTHKB JesIKMX eJIeKTPOIHUX NpoLeciB
Tema 3.1. OcHOBHI 3aKOHOMIPHOCTI €IeKTPOXIMIYHOI KIHETHKH BM/IUIEHHS BOAHIO Ta KUCHIO
Tema 3.2. OcHOBH1 3aKOHOMIPHOCTI KIHETUEH €JIEKTPOXIMIYHHUX PEJOKCINPOLIECIB
Tema 3.3. OcHOBHI 3aKOHOMIPHOCTI €JIEKTPOXIMIYHOTO BUJIVICHHS 1 PO3UMHEHHS METalliB
Po3nin 4.Cxkiaani Ta cymMilieHi eJIeKTPOAHI peakuii
Tema 4.1. CxiagHi eneKTpoIH1 peakiii
Tema 4.2. CyMiieHi eIeKTPOIHI peaKIii
Tema 4.3. HaykoBi HanpsIMKH PO3BUTKY CYy4YacHOT eNeKTPOXiMil
4.HaBuanbHi MaTepiaju Ta pecypcu

Hasuanvni mamepianu, 3a3uaueni uudicue, oocmynwui y 6ioniomeyi yHieepcumemy ma y Oioniomeyi
Kagedpu mexnonozii enekmpoximiyHux supoonuyme. 0606 °513k06010 00 8UGUeHHs € baz06a nimepamypd,
iHwi mamepianu — gakyremamusni. Po3dinu ma memu, 3 SAKUMU CMYOeHmM MA€E O3HAUOMUMUCH
CamocmilHo, BUKIAOAY 3A3HAYAE HA TEeKYIUHUX 3AHAMMIX.

ba3zosa:

1. Anmponos JI.1. Teopemuuna enekmpoximis. - Kuis.: JIu6iow, - 1993, - 544 c.

2. Topbauos A.K. Texuiuna enexmpoximisn. Y.1. Enexmpoximiyni eupoOHuymea XimiyHux
npooykmis. — Xapkie : Buoasnuymeo "llpanop”, 2002. - 254c;
3. bavpaunuii b.1. Texniuna enexmpoximia: 1liopyu. ona euwy. Hagu. 3aKj. 3a HANPAM. NiO2.:

Ximiyna mexnonoe. ma indicenepis. - Xapkie: Ilpanop, 2003. - Y.2.: Ximiuni ooxcepena cmpymy. - 2002.
174 ¢;

4. Iloepebosa 1.C. Ineibimopu xoposii memanie: Hasuanvhuii nocionux. — K.: ,, Xau-Tex
Ilpec”, 2012. — 296c.

Hooamkosa

S.llonapocpaghin: memoouuni 6xasieku 00 Jaabopamopuux 3aHame 3 Kypcy «leopemuuna
enekmpoximiny ons cmyoeumie cneyianvnocmi 7.091604 « Texniuna enekmpoximisy ycix popm Ha8YaAHHSL.
Po30in «Kinemuka enexkmpoonux npoyecie» / Yxn. 11 Bpococex, H.I Bpococex, 1.®. Xipx-Hnan. — K.:
KIII, 1995. — 68c.

6. Memoou eusnauenus weuokocmi koposii. MemoouuHi 6xazieku 00 8UKOHAHHA 1AOOPAMOPHUX
onsi cmyoeumie cneyianonocmi 7.091603 “Texniuna enexmpoximia” ycix ¢gopm nasuanus // I.C.
Iozcpebosa, FO.D. Damees, B.D. [lanacenxo. — K.: HTYY «KI1l», 2009, — Y. II. Memoo nonapuzayitinux
Kpusux. — 44 c.

7. Memoou susHauenHs weuokocmi koposii. MemoouyHi 6xa3iéku 00 GUKOHAHHS 1AOOPAMOPHUX
onsi cmyoeumie cneyianvnocmen 7.05130103 i 8.05130103 «Texniuna enekmpoximiny ycix opm
nasuanus // O.1.Bykem, FO.C. I'epacumenko, I0.®@. @amees. — K.: HTVY «KIIl», 2012, — Y. III. Memoo
nonspuzayiuno2o onopy. — 24 c.

Ingpopmauinni pecypcu

6./[ucmanyitinuu xypc Kamnyc



HaByajibHNH KOHTEHT
5.MeTtoauka OnaHyBaHHS OCBITHbOI KOMIIOHEHTH

Jlexkuiiini 3anammsn

IIposedennsn nekyiii 3 OCBIMHLOI KOMNOHEHMU NPOBOOUMBC NAPANEIbHO 3 PO32IA0OM NUMAHL, WO
BUHOCAMbCA  HA camocmitiny pobomy. Ilpu npogedenHi nekyiti 3acmoco8yromvcs 3acobu 0.4
si0eokoHpepenyiu ( Zoom mowo) ma inlocmpamusHuLl Mmamepian y eueisioi npezenmayiil, Ki posmiujeni
6 Kamnyc. Ilicns kodcHoi nekyii pekomenoyemvcs 03HAUOMUMUCH 3 Mamepiaiamu, peKoMeHO08aHUMU OJis
CamMoCmitiHO20 BUBYEHHS, A Neped HACHMYNHOIO eKYIEI — NOGMOPUMU Mamepiai nonepeoHboL.

Ne
3/1

Onuc 3aHAaTTA

1

Tema. 3arajibHa XapaKTepUCTHKA KiHETUKH eJIeKTPOIHUX NMPoLeciB

OCHOBHI O3HaKHM Ta XapaKTEPUCTUKH PIBHOBAXKHUX Ta HEPIBHOBAYKHUX €JIEKTPOIHUX
nporeciB. 3akonn Papazes. Buxin pedoBuHU 3a cTpyMOM. Bumaaku BiAXuiIeHHS Bij 3aKOHIB
®apanes. 3akon Papajes 1 MBUIKICTh €IEKTPOXIMIYHUX MPOLIECIB.

OCHOBHI MOHATTS KIHETHKH €JIEKTPOJHUX MpoleciB. EnexTpopyuriiiHa cuia noisipu3arii.
Enexrponna mossipusaiiist Ta eneKkTpoaHa nepeHanpyra. [IoHITTS crioBiibHEHOT cTauii.
CranilHICTh €JIEKTPOJHHX MpoLeciB. Buan enekrpoaHoi mossipu3zaltii Ta KiacuQikaris
MOJISIPU3ALIHUX SBUILL.

OcHoBHa Jditeparypa: [1] — C. 287-294,;298-302;305-308;323-324;330-331

3aaanns Ha CPC: Enexrpoximiunuii ekBuBajieHT [1] — €. 287-290. Buxij pedoBuHH 3a
cTpymoM. [1] —c. 291-293. CraziitHicTh npoiiecy BUAICHHS MeTaliB. Buainenus BogHto. [1] —C.
303-305

Tema. Indysiiina nepenanpyra.

[TonsarTss npo nudysiiHy nepenanpyry. Hisxu nOCTaBIsSHHS YaCTHHOK 0 MOBEpPXHI
enekrponiB. Teopis audysiiiHOi mepeHanpyru Oe3 ypaxyBaHHs KOHBekIii (Teopis Hepncra
-bpynnepa). OcHoBHe piBHSAHHS, siKe 3B'A3ye AM(Dy3iiiHYy NepeHanmpyry Ta TYCTHHY KaTOJHOTO
crpymy. [onspuszauiiinuii omip mpu audysiiiHiii nepenanpysi. ['pannuna karogHa audysiiiHa
ryctuHa ctpymy. Henomniku teopii Hepacra-bpyHuepa.

OcHOBHI moNMOXeHHsT MUQY31HHOT MEpeHanpyru 3 ypaxyBaHHSIM KOHBEKTHBHOI audysii.
[Hap IIpannmiga. OOGepToBUil AMCKOBUN €JIEKTPOA Ta JUCKOBHM €NEKTpoX 3 KidblieM. OCHOBH
nosisiporpadii. 3HaueHHs AUQyY31HHOT IEpeHANPYTH TSI €IEKTPOXIMIYHHUX MPOIIECIB.

OcHoBHa Jgiteparypa: [1] — C. 309-316; 319-321

3aBnanns Ha CPC: Busin piBHsSHHS 11 aHOAHOI 1udy3iiiHOI nepenanpyru [1] — c. 317,
319. [Jeski npakTUYHO BaXXNuBi BMMAAKN KOHBEKTUBHOI Andyasil [1] — ¢. 322-329. OcHoBM
nonspuporpadii [1] — ¢. 324-330.

Tema Peakuiiina (xiMmiuHa) nepeHanpyra.

3arasibHa XapaKTEpUCTHKA PeakLiiiHOT mepeHanpyry, ii 3HaueHHs B esnekTpoximii. Teopis
peakIiiiiHol mepeHanpyrs B yMOBaX CIIOBUIBHEHOCTI IeTeporeHHoi XiMmiuHoi peakuii. OcHOBHE
PIBHSHHS, sSKe 3B'SI3y€ peakiliiiHy IepeHanpyry Ta ryctuHy crpymy. llomspusamiiinuii omip B
yMoBax peakmiitHoi nepenanpyru. ®@opmyna Tadens. ['panuuna peakiiifHa TyCTHHa CTPyMY.
Amnani3 piBHsHHS Tadenst Ta 10ro BUKOPUCTAHHS JJI ONUCY MPOIECY BUAUICHHS BOJHIO B YMOBax
CIOBUIBHEHHSI TETEPOTeHHO1 XIMIYHOI peakili. 3arajgpbHa XapaKTePUCTHUKA PeaKIiiHOL
MepeHanpyra B yMOBaX CIIOBUTBLHEHOCTI TOMOT€HHOI XiMiuHO1 peakinii. KoHuemnist peakiiiHoro
1apy Ta il BUKOPUCTaHHS JUIsl pO3paxyHKIB XapaKTEepPUCTHUK €JIEKTPOXIMIUHUX PEaKLii.

OcHoBHa JiTeparypa: [1] —c. 331-338




3aBnanns Ha CPC: Peakuiiina nepeHanpyra B yMOBax CHOBUIbHEHOT TOMOTEHHOT peaKiiii.
[1] —c. 339-341

Tema EjnexTpoximiuHa nepeHanpyra.

[TpuumHN enexTpoximMiuyHOi mepeHanpyru. OCHOBH TeOpii €IeKTPOXIMIYHOI IMepeHaIpyrH,
sKa HE BPAXOBY€ CTPYKTYpy HOABIHHOTO €JIEKTPUYHOTO IIapy. BUBEIEHHS OCHOBHOTO PIBHSHHSA
eJIeKTpoXiMiyHO1 nepeHanpyru (piBHaHHA Epneit-I'pys3a i @onemepa) . Tpu okpemi BUMAAKH LOTO
piBusHHA. Dopmyna Tadens npu CHOBIIBHEHOCTI €NEKTPOXIMIYHOI cCTanii, po3paxyHoOK i
OCHOBHHX KOHCTAaHT.

Teopist eNEKTPOXIMIUHOI TIEpEeHANPYTH, sIKa BPaXOBYE CTPYKTYpy MOABiiHOTO mmIapy. Brumms
CTPYKTYpPH TOABIMHOTO €JEKTPUYHOTO Iapy Ha MEX1 EJEeKTPOA-CJCKTPOJIT Ha IIBUAKICTH
MPOTIKaHHS €JICKTPOJAHUX Peakilid. PIBHIHHS €JEKTPOXIMIYHOI HANIPYTH, SIKE BPAXOBYE CTPYKTYPY
nozBiitHOTO mapy. @opmyra ereKTpoximMidHoi nmepeHanpyru Opymkina .

OCHOBHI KIHETHYHI XapaKTePUCTUKU eNeKTpoxiMiuHoi ctaii. CTpym 0OMiHy 1 Koe]illieHT
nepeHocy. Ilopsiok enexkTpoXiMiYHMX peakiiifi 1 CTeXIOMEeTpUuYHI uucia. 3BUYAHHUI,
0e30ap'epHuii Ta O3aKTHBAIIITHMIA TPOLIECH.

OcHoBHa Jiteparypa: [1] — C. 358-373; 378-388

3apnanuss Ha CPC: ApncopOmiiina Tteopiss Illtepra Ta 1 3acTocyBaHHS B Teopii
CIIEKTPOXIMIYHOT peakiii Ta crexiomerpuune umcio. [1] — C. 381-384. besbap’epHuin Ta
be3akTuBauinHM npouec. MNoganblunin po3BUTOK €NeKTPOXiMIYHOI nepeHanpyru. [1] — c.
386-389

Tema da3oBa nepeHanpyra.

3aranmbHa ~ xapakTepucThka (¢azoBux mneperBopeHb. dopmyma Tomcona. Crenmdika
(ha30BUX IMEPETBOPEHBb B EJIEKTPOXIMIUYHUX Tpoliecax. 3apoipkeHHs HOBOi ¢asu. TpuBuMipHI Ta
JBOBUMIPHI 3apoikHu. PiBHSHHS, sIKi 3B's3yl0Th (Da3oBy IEpeHaAnpyry Ta TyCTHHY KaTOIHOTO
CTpYMY IIpH CHOBUIbHEHHI YTBOPEHHS TPUBUMIPHHUX Ta JBOBUMIPHHUX 3aPOJIKIB.

KpucranoximiyHa Teopist eneKkTpokpucranizamii. Pomb MIKpocTpykTypu 1 JedekTiB
MOBEPXHI B Tpollecax ejeKTpokpuctanmizanii. Pons sBuiy nerigparanii B mpouecax KaToTHOTO
BUJIUICHHS MeTamiB. Ajxatomu 1 amionu. [ToBepxHeBa qudy3ist IpU eNEKTPOBHUIITICHH] METAJIIB.

OcHoBHa Jiteparypa: [1] — C. 342-348; 350-356

3apananns Ha CPC: 3aranpHa XxapakrepucTuka (a3zoBux mepetBopeHb [1] — €. 341-342.
Pona aesuwa perigpartauil B npoueci katogHoro BuaineHHsa metanis [1] — c¢. 353-356.
OcobnmnBOCTi KAaTOAHOIrO YTBOPEHHSA NMOsiKpMucTaniyHmx ocagis. [1] — ¢. 357

OCHOBHI 32aKOHOMIPHOCTI €JIEKTPOXIMIYHOI KIHETUKHU BHIJICHHS BOAHIO Ta KHCHIO.

3aranbHa XapaKTepUCTHKA MPOIECY BUIIJICHHS BOIHIO. BIummB pizHuX ¢akTopiB Ha mpoIiec
BUJUICHHS. BOJHIO (I'YCTHHHU CTpyMy Ta Marepiaiy, TEMIIEpaTypH Ta CKJaay po3dnHy). MoiuBi
CTalli Ta LIUIAXM BHUJUIEHHS BOJAHIO, BUAM nepeHanpyru. OCHOBHI NPUYMHU PI3HOTO MEXaHi3My
BUJUJIEHHS BOJHIO Ha MeTajax. 3arajibHa XapaKTepUCTHKA IpOLEeCy BHUIUIEHHS KUCHIO. Brims
pi3HUX (aKTOPIB HA IEpEHAINIPYTY BUIIJICHHS KUCHIO

OcHoBHa Jditeparypa: [1] — C. 409-439; 432-440; [4] —cC. 21-26

3apnanns Ha CPC: [[xepena BuauieHHs BpaHiO [1] — C. 409-410. MoXnnBi MexaHiamu
erIeKTPOXiMIYHOIo BUAINEHHS KUCHIO. [1] — C. 436-440

OcHOBHI 3aKOHOMIPHOCTI KIHETHKH eJIEKTPOXIMiYHUX peJoKci - mpouecis.

3araibHa XapaKTEPHCTUKA EJIEKTPOXIMIYHHX pPENOKCi - mporeciB. EnekTpoBigHOBICHHS
OpraHiYHUX Ta HEOPraHIYHUX CHOJYK. BUOIpKOBICTH €IEKTPOBIIHOBICHHS OpPraHIYHUX CHOIYK.
BrumB ancopOmiiiHuX BIACTUBOCTEM OpPraHiYHUX CIIOJYK HAa TIPOIECH €JICKTPOBIIHOBJICHHS.
BriuB kaTamiTUUHUX BIACTUBOCTEH METalliB Ta MEXaH13MY BUJUIEHHS BOJHIO Ta €JIEKTPOCUHTE3Y

OpraHIYHUX CIOIYK.




OcHoBHa Jiteparypa: [1] — C. 441-446; 454-462

3aaanns Ha CPC: EnexTpoBiTHOBIEHHS HEOPTaHIYHUX PEUOBUH [1] — C. 447-450;

OCHOBHI 32aKOHOMIPHOCTI €JIEKTPOXiMIYHOr0 BU/IiJICHHS | pO3YNHEHHS MeTAaJIiB.

3arajibHa XapaKTEpUCTHKA MPOLECY E€NEKTPOXIMiYHE BUAUICHHS MeTanliB. Brme pizHux
(akTOpiB Ha HPOILECHU EIEKTPOBUIUICHHS METaNiB (IPUPOAM METally, CKIaay PO34MHY, T'YCTHHU
cTpyMy, TemmeparypH). llpupoma MetaneBoi mepeHanpyrn Ha pi3HuX Metanax. Jlodasosi
OCaJKEHHS Ta eJIEKTPOXiMidHE BIIPOBAKEHHS METAIIB.

3araqbHa XapakTEPHUCTHKA EJICKTPOXIMIYHOTO aHOMHOTO PO3UYMHEHHs MeTaniB. Brus
pi3HUX (haKTOPIB HA AaHOJIHE PO3UMHEHHS MeTaliB. [lacHBHICTh MeTaIB, IPUHIUIH 11 BHHUKHEHHS.
AHozHa nonsipu3aniiiHa KpuBa MeTally, CXUIbHOIO JJO acuBalii

OcHoBHa Jiteparypa: [1] — C. 470-482; 482-496; [4] —cC. 29-35

3aBnanns Ha CPC: dakropu, mp BHU3HAYAIOTh BEIMYUHY IOJIpH3AIii NMpPU KaTOTHOMY
BuiIeHH] MeTaiB [1] — €. 482-491. Cy4yacHi Teopii NpcMBHOro cTaHy metanis [1] — c496-501;

o

CxyagHi Ta cymileHi eJIeKTPOIHI peakuii. AHAJII3 OCHOBHMX BH/IiB IIePeHANPYIrH Ta iX
HAKJIAIaHHS NP NPOTIKAHHI eJIEKTPOAHUX MPOLECIB.

3arajibHa XapakTepUCTUKA 1 MPHUKIAAM CyMIIIEHUX eJIEeKTPOAHUX peakuid. OCHOBHI
MOJIOKEHHS Teopii cymilmeHux peakmii. [IpuHIMN He3aneXHOCTI mepediry CyMIilIeHHX peakiiiit
(ITHIICP). Hpunnun cynepnosunii nonspusanifaux kpuBux (I1ICIIK). Pe3yneryroui Ta 4acTKOBI
(mapuianbHi) TOJISpU3ALIIiHI KPUBI OJIEpKaHHS PE3YNIbTYIOUO] MOSPU3aLIHOI KPUBOI 3 YACTKOBUX
Ta iX pO3KJIaJ Ha YaCTKOBI MOJISpU3aliifHI KPUBI.

[Tporiecu eneKTpOXiIMIYHOTO OCA/KEHHS CIUIABIB Ta MPOIECM €IEKTPOXIMIYHOT KOPO3ii sIK
YAaCTKOBI BUNIA/IKM CHPSKEHUX EJIEKTPOJHUX peaKiiil.

OcHoBHa Jditeparypa: [1] — C. 401-403;405-411; [4] —C. 35-41

3aBnanns Ha CPC: HaknamaHHs KOHLEHTpAIiHHOI NOJMSpU3alii Ha EIEKTPOXiMiuHY
neperanpyry [1] — ¢. 390-392. Po3knapg pe3ynstaTMBHOI MONApuU3aniiHOl KpUBOT Ha YaCTKOBI
nonspuxauinHi kpmei [1] — c. 408

Jlabopamopni poo6omu

Memoto nabopamopnux pobim € 3aKpinieHHs MeopemuyHux 3HAHb, OMPUMAHUX HA JNeKYisiX, d

MaKoic NpUObAHHS NPAKMUYHO20 O0CBIOY..

Tuscoens Has3zea nabopomopnoi Onuc 3ann1anoeanoi pooomu Toounu

pooomu

BCTyHHe 3auaTTd. KineTuka 3acanvrHa mexuika besnexu 6
XiMIuHil 1abopamopii.
Ocobnusocmi mexwiku 6e3nexku npu
BUKOPUCAHHI CReYialbHO20
oonaounanus. OcHo6Hi nputiomu
pobomu 3i cneyianbHuM 8
oonaoHanuam. Bniue npupoou
Memany ma npupoou enekmponimy
Ha nepeHanpyey 8UOLLeHHs B0OHIO .
Pospaxyuku Kinemuynux
Xapakmepucmuxk npoyecy.

€JIEKTPOXIMIYHOTO BUICHHS
BOJIHIO

Kinemuka enekmpoximiunozo \Busnauenns KIHemuyHux 7
BIOHOB/IEHHS HEOP2AHIYHUX — XAPAKMEPUCTNUK eleKMPOXIMIUHO20
CNONYK BIOHOGIEHHS HEOP2AHIUHUX CNOTYK




3 [ughyzitina Kinemuka Buxopucmanms 00epmosoco 7
OUCKOBO2O eneKmpooa npu
00CNIOMHCEHHI e1eKMPOXIMIUHUX
npoyecie

4 Kinemuxa anoonozo Busuennsi amoOHO20 pO3YUHEHHS. 7
DO3YUUHEHHS MEemaie Memanié Ha aKMUGHIt Ma NACUBHILL
obnacmi

5 Kinemuxa cymiwjenux Jlocnioxcenns CYMIUEHUX 7
eLeKMPOOHUX pearyiil noApu3ayiuni Kpusi npu Koposii
Memanie 3 600He8010 MAa KUCHEBOH
noaApU3AYIEIO

3azanvra kinbkicms 200Ul 36

6.CamocriiiHa podoTa cTyneHTa/acnipanra

Mema CPC — nocnubnenHs 3HAHbL OCEIMHBLOI KOMNOHEHMU CHeYianbHOCMi Ma OCMUCTEHHS
Mmamepiany 3 Kypcy cmyOeHmamu nio 4ac ix camocmiuHux no3aayoumopHux saumsams. Bowa exawouae:
BUBUEHHS IEKYIUHO20 MAmMepiany no KOHCNeKMAam, niOpyyHUKam ma iimepamypi, o peKomMeHO08aHa OJisl
camocmiunoi pobomu HAO po3dinamu, SAKi He OyIU po3NAHYmMi HA JleKyiax abo nompebdyromo
NO2IUONEHO20 BUBYEHHSI.

Bug CPC KinbkicTh roguH Ha MiATOTOBKY

[linroToBKa 10 ayaIuTOPHUX 3aHATH: TOBTOPEHHS | 2 — 3 rommHM Ha TWxAeHb. 0,5-1 rom. —
JEKUIHHOTO MaTepialy, CKJIaJaHHS IMPOTOKOINIB s | MATOTOBKA IO JEKIii, | roa. — miAroToBka
MIPOBEICHHS JTA00OpAaTOPHUX poOIT, opopMIICHHS 3BITIB | 10 JTabopaTopHOI poboTH Ta OPOpMIICHHS

3 1a00paTopHUX POOIT. IIPOTOKOJTY.
Buxonanns JIKP 10 ronuH
[TigroroBka 1o MKP (moBropenHs marepiaiy) 4 roguHU
[TinroroBka 10 3amiky 4 roquHu

[MoaiTnka T2 KOHTPOJIb
7. IoaiTHKA OCBITHLOI KOMIIOHEHTH

VY 3BuyaiiHOMYy pexumi poOOTH YHIBEPCUTETY JIEKIl Ta JiaboparopHi poOOTH MPOBOAATHCS B
HABUAJIBHUX ayJUTOpiAX. Y 3MIIIAHOMY pEXHUMI JIEKILIHHI 3aHATTS NPOBOIATHCS 4Yepe3 IuaThopmy
nuctanniiaoro HaBuyanHa Cikopcwekuii, Meet, ZOOM Ttomio, mabopatopHi podoTH — B J1aboparopisx. Y
JUCTAHIIHOMY pEXHMiI BCl 3aHATTS MPOBOIATHCS uepe3 MiIar¢opMy TUCTAHLIHHOIO HaBYaHHS
Cixopcebkuii, Meet, ZOOM. BinsiyBaHHs Jekiii € 0axxaHuM, 1a00paTOpHUX POOIT - 000B’ I3KOBUM.

Ha nouarky nexuii Moke MPOBOJUTHUCS ONUTYBaHHS 3a MaTepiasamu mnomepenHix Jyekuiid. Ilicas
3aKiHUEHHSI YeproBOi TEMH JIEKTOp MOXKE IPOBECTH EKCIPeC KOHTPOJb 3 METOI BH3HAYCHHS PIBHS
0013HaHOCTI 3700yBaviB 3a JaHOI TEMOIO Ta IMiJBUILEHHS 3a1liKaBJICHOCTI.

[paBuna 3axucty gaboparopuux pooit Ta JIKP:

1. Jlo 3axucTy JIOMyCKarThbCs CTYIEHTH, sIKi MPUIMaIM y4acTh Y BUKOHAHHI JJaOopaTopHOi poOoTH,
MpaBWIbHO OG(OPMUIM TPOTOKOJN, NPEACTABWIM IOBHUI Ta BUYEPIHUN BUCHOBOK (IIpH
HENpPaBUJIbHO BUKOHAHUX POOOTAxX IX CIIiJ| BUIPABUTH).

2. 3axuct BigOyBaeTtbcs 3a rpadikom, 3azHaueHHM y 1.6, 3axuct [IKP — ocranne mabopartophe
3anaTT. Ane JIKP Ha nepeBipky nomaeTbest 3a 3 THXKHI A0 IbOTO.

3. Ilicna nepesipku JIKP BukiagayemM Ha 3axUCT BHUCTaBISETHCS 3arajbHa OILIHKAa 1 pobora
BBQKAETHCS 3aXUIICHOI0. SIKIIO CTYACHT Oakae MiABUIINTH 0ajl, BIH MOXKE 3aXHCTHTH CBOIO TOYKY
30py Ta BIAMOBICTH Ha MUTAHHS BUKJIaJada Ta CTYIACHTIB.



4. HecBoeuacHi 3aXUCT 1 BUKOHaHHS POOOTH 0€3 MOBaXHOI MPUYMHH MTPadyIOTHCS BiAMOBIIHO 10
MPpaBUJI IPU3HAYCHHS 320X0UYBAIBHUX Ta MTpagHUX 0aiB.

H[ZaBI/IHa MNPU3HAYCHHSA 3a0XOYYBAJIBHUX Ta I.HT[Z&!I!HI/IX 0AaJIiB:

1. HecBoeuacHe BUKOHAHHS Ja00OpaTOpHOI poOOTH O€3 MOBaXKHOI MPUYKHU MTpadyeThes 1 6anom;

2. HecBoeuacuHuii 3axuct poboTu 6€3 MoBaKHOi Npu4YHHU WTpadyroThes 1 6anom;

3. 3a KOXKHHUU THXACHB 3ami3HeHHs 3 noganHsaM JIKP Ha nepeBipky HapaxoByeTbes 1 mrpaduuii 6an
(ane He OinpIe 5 GamiB).

4. 3a mopaepHizaiiro J1aboparopHUX poOIT HapaxoByeThes B 1 10 7 3a0x0ouyBaibHUX OaliB;

5. 3a BUKOHaHHA 3aB/aHb 13 YAOCKOHAJICHHS TUAAKTUYHUX MaTepialliB 3 JUCHUIUIIHA HAPAXOBY€ETHCS
Bix 1 10 7 3a0X04yBaJIbHUX OaliB;

6. 3a akTuBHY poOOTy Ha JeKIil HapaxoByeTbes 10 0,5 3aoxouyBanbHHX OamiB (aysie He Oinbie 10
OaJriB Ha ceEMECTp).

HoniTvka JlefnaiHiB Ta MepeckiagaHb: BU3HAYaeThes 1. 8 TlonokeHHs Mpo MOTOYHMHN, KaJeHJapHuil Ta
cemecTpoBuii KOHTpoIb pe3ynbTariB HapyaHHs B KIII im. Iropsa Cikopcbkoro

TMosiTrka 1110710 aKkaJeMiyHO1 IOOPOYECHOCTI: BU3HAYAETHCS HOJITHKOK aKaJAeMIYHOI YECHOCTI Ta [HUUMU
nosioxkeHHsIMU Koziekey uecTi yHIBEepCUTETY.

8. Buau KOHTPO/IIO Ta PpEHTHHIOBA CHCTEMA OLiHIOBaHHS pe3yJbTariB HaBuaHHsa (PCO)

Buay KOHTpOIIO BCTAHOBIIOIOTHCS BiAMOBIMHO 10 I[lomokeHHS NMpPO MOTOYHWH, KaJCHAAPHUMA Ta
ceMecTpoBHiA KOHTpoJIb pe3yiabrariB HaBdaHHs B KI1I im. Iropst Cikopcbkoro:
1. IIoTOYHMIA KOHTPOIE: OMUTYBAHHS Ha JIA0OPATOPHUX Ta MpakTUIHUX podoTtax, MKP, JIKP.
2. KanenmapHuil KOHTPOIb: arecrarlii MPOBOMSATHCSA JBiYi HA CEMECTP SIK MOHITOPUHT TOTOYHOTO
CTaHy BUKOHAHHS BUMOT CHIIa0yCYy.
3. CeMecTpoBHiA KOHTPOIIb: MUCEMOBUH 3K

PeiiTHroBa cucreMa ONiHIOBAHHSA Pe3yJbTATIB HABYAHHS

1. PefiTHHT CcTyaeHTa 3 KPEAUTHOTO MOIYIIS pO3PaxoBYeThCs BUXoAA4uM 3 100-0aiapHOT mIKau, 3 HUX
60 Oamu ckmamae craproBa mikajga. CTapToBU PEHTHHT (MPOTATOM CEMECTPY) CKIAAAEThCs 3 0ajiB, 110
CTYICHT OTPUMYE 3a:

— nabopaTtopHi po0oTH;

— HamucaHHS MOIYJIbHOI KOHTpOIbHOI podotu (MKP);

— BUKOHAHHS JIOMAIIHLO1 KOHTPOJIbHOI podoTH ([IKP).

2. Kpurepii HapaxyBaHHs 0aJiiB:

2.1. Koxna nmabopartopHa pobora — 8 GamiB. MakcumaibHa KUIBKICTh 0ajiiB 3a BCi jJabopaTopHi
pobotu nopiBHIOE 8x5 6ann= 40 Ganis.
TOBHE BUKOHAHHS BCiX 3aBAaHb (y4acTh y poOOTi, HAsBHICTh MPABHIIBHO 0(OPMIIEHOTO MPOTOKOITY,

CBO€YACHHM 3aXHCT) 8,0-7,2 banu
HEBHUKOHAHHS Xo4a O O/1Hi€T yMOBH 7,1-6,0 OaniB
HEJIOJIIKM Y MiATOTOBILI Ta/a00 BUKOHAHHI poOOTH 5,9-4,8 6anu
MOBHE HEBUKOHAHHS BCIX 3aBIaHb 0 GaiiB

2.2. MonyabHHM KOHTPOJIb (101aTOK 1).
MonynpHa KOHTpOJbHA TPOBOIUTHCS y BUDISAII KOHTPOJIBHHUX 3allUTaHbh Ta TMOIUIIEThCS Ha JBa
KOHTPOJIbHI 3aXO0/TH.
Baroswuii 6an 3a MKP — 8 6auxis.
OniHroBaHHS POOOTH MPOBOAMTHCS 32 HACTYITHOIO LIKAJIOHO:
— TmoBHa BiANOBiAb (He MeHIe 90% moTpioHO1 iHbopMmarii) — 8,0-7,3 Gartis;
— JIOCTaTHHO TOBHA BiAMOBiAb (He MeHIIe 75% moTpiObHOI iH(opMmarlii), abo MoBHa BiANOBiAL 3
HE3HAYHUMM HETOYHOCTAMH — 7,2-6,3 0aiB;



— HemoBHa BiAMOBiAbL (He MeHme 60% mnoTpiOHOI iH(opMmarlii) Ta He3HayHI MOMMIKH — 6,2-5,2
0aJiB;
— He3aJI0BUIbHA BIAMOBIAb (HE BIAMOBiIa€ BUMOTaM Ha «3aJ10BUIbHO») — 0 GariB.

2.3. JloMamHst KOHTpOJIbHA poOoTa .

Jomamas koHTponsHa pobota (JIKP) mpoBoauThess B TUCbMOBIHM (hOpMi y BUITISIIN KOHTPOIBHUX
3aB/IaHb, JJIS PO3B’SA3aHHS SKUX HEOOXITHO MPOBECTH JOMAIIHIO KOHTpOibHY poboty. JIKP mictuth 3
3aMUTaHHs, KOKHE 3 SKUX OIHIOETHCS Y 4 Oauiu.

Baroswuii 6ax 3a J/IKP — 12 6aJiB.
OniHroBaHHS POOOTH MPOBOAMTHCS 32 HACTYITHOIO LIKAJIOHO:
— moBHa BiANoBiAb (He MeHie 90% notpioHO1 iHGopMmaii) — 12,0-10,5 Gamis;
— JIOCTaTHHO TOBHA BiAMOBiAb (He MeHIIe 75% moTpibHOI iH(opMmarlii), abo MoBHa BiANOBIAL 3

HE3HAYHUMM HeTouHoCTIMH — 10,4-8,3 Oanis;

— HemnoBHa BiANOBiAL (He MeHme 60% mnoTpiOHOI iH(opMarlii) Ta He3HayHl MOMMWIKH — 9,2-6,0

Oauris;

— He3aJ0BLIbHA BIAMOBIIHL (HE BIAMOBITA€E BUMOTAM Ha «3aJI0BUIbHO») — O OasiB.

3. YMOBOIO OTpHUMaHHsS TO3UTHBHOI OLIHKM 3 KaJCHJApHOTO KOHTPOIIO € BHKOHAHHS BCIX
3alJJaHOBaHMX Ha Led yac poOiT (Ha Yac KaJeHJapHOro KoHTpomo). Ha mepmomy kajieHaapHoMy
KOHTPOJi (8-# THXIEHb) CTYACHT OTPUMYE «3apaxOBaHO», SKIIO MOTr0 MOTOYHMNA PEUTHUHI HE MEHIIe
0,5-:21'=10 6aniB. Ha apyromy kajeHgapHoMy KOHTPOai (14-ii TWKIEHb) CTYIEHT OTPUMYE
«3apaxoBaHO», SKIIO HOro MOTOYHMUN peiThHT He MeHme 0,5-42°=21 Gany.

4. Ha 3aniky cmyoenmu o00epocyloms OYIHKY 6i0nogioHo Habpanum Oaram. Y 6unaoky, Koau
cmyoeHma He 61aumosye pe3yibmyroua OYiHKa, 6iH MA€ NPago HANUCAMU 3A1IKO8Y KOHMPOTbHY poOOmY
niciisi aHyI08AHHs paHiue odepoicanozo petimuney. Ilumanus Ha 3aMiK HAAGHI Y GLILHOMY OOCMYNI 6
Enexmponnomy xamnyci KIII. 3anikosa poboma ckiadaemvcs 3 060X NUMAHL | 3A0ayi, KOJCHE 3 SAKUX
OYIHIOEMBCAL 34 HUJICYE HABEOEHUMU KPUMEDIAMU.

Cucmema oyin08aHH MeopemudHux numans no 15 6anie KodicHe:

1. «BIOMIHHOY, NOGHA 8iON0BIObL (He menuie 90% nompionoi inghopmayii) — 15 6anis;

1. «000pey, docmamHbo NOBHA 6I0N0BIOb (He meHuie 75% nompibnoi ingopmayii, abo mesHaumi
Hemounocmi) — 13-14 6anis;

2. «3a008i1bHOY, HeNnoeHa 8i0nosiob (He menuie 60% nompionoi ingopmayii ma deski nomunku) —
11-12 6anis;

3. «He3a008I1bHOY, He3a008iNbHA 8i0N06i0b — () banis.

Cucmema oyintosanHs npakmuyro2o sanumaunts (10 6anie maxcumym):
«BIOMIHHOY, NOBHE OE3NOMUNKO8e D038 A3y8anHs 3ae0anns — 10 oanis;
«000pey, nogHe po38 's3Y8aHHS 3A60AHHS 3 HECYMMEBUMU HemouHocmamu — 8-9 banis;
«3a008IbHOY, 30480AHHS BUKOHAHE 3 NeGHUMU Hedoaikamu — 6-7 banis;
«He3a0081IbHOY, 3a60aHHs He sukoHano — () bauis.
MaKcuMaﬂbHa cyma 6anis, Ky AcnipaHm moxce Habpamu npomseom cemecmpy, ckiaoae 60 oanis:
RC=ry;+ 71, Tyt 1o =40+ 8+ 12+40 = 100 b6anie
Ymosot0 donycky 0o 3aniky € 3apaxysauns nabopamoproz2o npakmukymy, nanucauns MKP, J[KP ma
KinbKicmb petimuneosux 6anie ne menute 60.
Tabnuys 8i0nogioHoCmi peimuH2o8ux 6anie OYiHKam 3a YHIBepCUMEMCbKOI WKALOH.!

NS YA

Kinvkicmo banis Ouinka
100-95 BigMmigzo
94-85 Jlyxe mobpe
84-75 JloGpe
74-65 3a10BIJILHO
64-60 JlocTaTHBEO

'MakcuManbHa KiIbKicTh GaliB, Ky MOYKE HAOpaTH CTYIEHT IPOTATOM 8 THIKHIB.
2 MakcuMaibHa KiTbKiCTh GaIiB, IKy MOJKE HAOPaTH CTYIEHT MPOTATOM 14 TYOKHIB.



Mesniue 60 HesanosiibHO
He BUKOHAHI YMOBH JOIYCKY He nonymeso

JonatkoBa iH(dopMallist 3 OCBITHbOI KOMIIOHEHTH
o [lepenik mamepianis, AKUMU O003601€HO KOPUCMYBAMUCH NIO YAC 3ANIKY — RNI0 YaAc 3aliKy
cmyoenmy 3a00pPOHEHO BUKOPUCMO8Y8amu 0y0b-AKi 0ONOMIdCHI mMamepiaiu ma rimepamypy. 3a
NOPYUeHHS 8UMO2 CIYOeHmU YCY8amucs 8i0 3aniKy
o Jlepenik sanumanv 0o MKP ma 3aniky oocmynui Onsi cmyoeumie y cucmemi Enexmponnozco
kamnycy KIII im.leops Cikopcbkoeo.

Po0ouy nporpamy oCBiTHbOI KOMIIOHEHTH (cH1a0yc):

Ckiaageno npodecopoM Kadenpu TEXHOJOTIi eJIeKTPOXIMIYHUX BHUPOOHUNTB, A.T.H., mpodecopom
[Torpeb6osoto Innoro CepriiBHoro.

YxeaneHo kaghedporo mexHorsoail ennekmpoximidHux supobHuume (ripomokors Ne 14 gid 23.06.2022p.)

IMoz2odxxeHo MemoduydHoro Komicieto ghakyrnbmemy (npomokorn Ne 10 8id 23.06.2022p.)



