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1. Onuc HABYAJIBLHOI JUCHUILIIHA

Memoto guxnadanusi HagyanrbHoi Oucyuniinu «Enekmpoximiuni memoou ananizy» € 3aC80EHHS CHYOEeHMAMU
MEeOPEeMUYHUX OCHO8 eeKMPOXIMIYHUX MemO0di8, 3aCMOCY8AHHS 3HAHb OJisl GUKOHAHHS NPAKIMUYHUX 3A80aHb NPU
6CMAHOBNEHHSL KITbKICHO20 CKAAODY PEeyO8UH, GUKOPUCIAHHS Nepesds eleKmpoXiMiuHo20 ananizy Oisl GUBYEHHS
Ximiunux i 6ionoziunux npoyecie.

OcrosHuMU 3a80aHHAMU BUGHEHHS OUCYUNTIHU « Enekmpoximiuni Memoou aHanizyy € Onany8auHs meopemuyHux
OCHO8 Ma NPAKMUYHUX NIOX00I8 00 GUPIULEHHS 3A0ay WO000 eNeKMPOXIMIYHO20 AHANI3y 00 €Kmis;, payioHaibHe
BUKOPUCMAHHS ~ Memo0i6  KOHOYKMOMempii, — nomeHyiomMempis,  601bmamnepomMempii,  amnepomempii,
KYJIOHOMempii ma eleKmpozpasimempii.

Mixcoucyunninapui 36’s3xu. 3HAHHA, OMPUMAHI cmyOeHmamu 3 Oucyuniin. «Ananimuuna ximisy, «Dizuuna
ximisy, Enexmpoximisay, «@Disuuni memoou 0ocnioxcenHs pewosunu», «Dizuxo -ximiuni memoou 8 0Oionoeiiy
3abe3neuyiomv 3ac80€HHs Kypcy «Enexmpoximiuni memoou ananisyy.

Bueguennus xypcy «Exexmpoximiuni memoou ananizyy cmeopioe pyHoamenm 0as po3eumKy ma no2iubieHus 3HaHb
3 Oucyuniin «3acobu 3HEUWKOONCEHHS MOKCUHHUX Peu08uny, «Memoou eudinenns ma ioenmugikayii npupooHux
CROYKY, «Ximis 1ikapcokux 3acobiey, «Ananiz axocmi xapuosux npodykmisy, « Cyuacni npobaemu Ximiunoi
Haykuy, «Dyukyionanvnutl ma enemenmapuuil ananizy, «Cyyacui memoou 00cCnioxcenv 6 Ximiiy, «Ananiz
NPUPOOHUX | CIIYHUX 8OO,

IacnmopT HABYAJIBLHOI AUCIUILUIIHA

HopmaTuBHI OKa3HUKH neHHa (popma 3100yTTS OCBITH
CraTyc IUCLHMILTIHYA O06o0B’s13k0Ba
Cemectp 1-u
Kinbkictes kpemutis ECTS 5
KinpkicTh roaun 150
Jlek1iiiHi 3aHATTS 10 ron.
JlaGopaTopHe 3aHATTS 30 roj.
CamocriitHa po6oTa 110 ron.
Koncynprarii noHeninok 14.30-15.30
Bun nincymkoBoro

CK3aMCH
CEMECTPOBOTO KOHTPOIIO:
[Tocunanus Ha
enextponHuii kypc y CE3H https://moodle.znu.edu.ua/course/view.php?id=3931
3HY (mnardopma Moodle)
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3AIIOPI3bKUI HALIIOHAJIBHUI YHIBEPCUTET
Cunabyc HaBYaIbHOT TUCIHUILTIHU
EnexktpoxiMiuHi METOIM aHANI3Y

2. Metoam JOCATHEHHS 3AIVIAHOBAHUX OCBITHBOIO NPOIrPAMOI0 KOMIIETEHTHOCTEH |
pe3yJbTATiB HABYAHHS

KOMIIETEHTHOCTI!
pe3yJIbTaTH HaBYAHHS

Mertoan HaBUaHHS

dopmu 1 METO/IM OIIIHIOBaHHS

3K 2. 3paTHiCTh BYUTHCS 1 CrnoBecHui, HAOYHUH, BubipxoBi TectH 3 OJHIEIO
OBOJIOIBATH CY4aCHHMH | nOCIiTHHUIIPKUHN, IMONIYKOBUH, | MPABWJIBHOIO  BIAMIOBIUIIO;  yCHE
SHAHHAMH. po6IeMHHIA, OOrOBOPEHHSI  IIUTaHb, HHCHMOBE
CIIOCTEPEIKCHHSI. pO3B'3yBaHHS PO3paxyHKOBHX
3aBJaHb J1ab0paTOpHOi poOOTH
3K 4. 3gaTHICTh 3aCTOCOBYBATH CrnoBecHui, HAOYHMUH, BubipkoBi TecTH 3  OJHIEIO
3HaHHA y NPaKTUYHUX | qOCHITHUIIBKUH, TMONTYKOBUH, | MPAaBWJIBHOIO  BIIMOBIIIO;  yCHE
CUTYyanusix. po6IeMHHIA, OOrOBOPEHHSI IIUTaHb, HHCHMOBE
CIIOCTEPEIKCHHSI. PO3B'I3yBaHHS PO3paxyHKOBHX
3aBaHb J1abopaTopHOi pOoOOTH
3K 14. 3patHICTH A0 MOINIYKY, CrnoBecHuid, HAaOYHMI, BubipkoBi TecTM 3  OJHIEIO
KpUTUYIHOTO aHansy Ta | MOCHITHUIILKUMA, TTONTYKOBHH, | TPAaBUIBHOI  BIAMOBIUIIO;  YCHE
00pobkH iHpopmallil 3 PBHUX | 1y 6remmmiL, OOrOBOpEHHsI NHTaHb, HHCbMOBE
Keped.
JoKep CIIOCTEPEKECHHS. PO3B'I3yBaHHs PO3paxyHKOBHX
3aBaHb JJabopaTopHOi poOOTH
CK 8. Po3yminHs HEOOXiTHOCTI CrnosecHui, HAOYHUH, BubipkoBi Tectu 3  OJHIEIO
po0OTH 3 TOTPHMAHHAM BHMOT JOCITITHALIBKUHM, TIOIIYKOBUH, | MPAaBWJIBHOK  BUAMOBLIIIO;  yCHE
HOPMAatHBHIX — JIOKYMCHTIB 3 | 1p0Gnemuni, OOrOBOpEHHsI NHTaHb, HHCbMOBE
OXOpOHHM Tmpami y XIMIYHIH )
3 CIOCTEPEKECHHS. PO3B'I3yBaHHs PO3paxyHKOBHX
rajnysi. i
3aBaHb J1abopaTOpHOT pOOOTH
CK 9. TorToBHiCTH JiATH B CrnosecHui, HAOYHUH, BubipkoBi Tectu 3 OJHIEIO
HECTaHJAPTHUX CHUTYaAllIX, SK1 | qoCiiIHWLBKUN, TOMIYKOBUHN, | MPAaBWJIBHOK  BUIMOBLIIIO;  YCHE
MOXKYTL BUHUKHYTH B XIMIHIM | o Gremunii, OOrOBOpEHHsI ~ MHUTAHb, [HCHMOBE
naboparopii. )
CIOCTEPEKECHHS. pO3B'I3yBaHHs PO3PaXyHKOBHX
3aBaHb JJabopaTopHOI poOOTH
P 1. 3natu ta po3ymiTH HayKoBi CrnosecHuii, HAOYHUH, BubipkoBi TecTu 3  OJHIEIO
KOHIIENIIi Ta Ccy4acHl Teopil JMOCITIAHULIBKUH, TOIIYKOBUH, | MPaBUIBHOK  BIINOBIAIIO;  YCHE
Ximii, @ TaKOK QYHAAMEHTANBHI | o6 remmmi, OOrOBOPEHHSI NMTaHb, IHCHMOBE
OCHOBHU CyMDKHHUX HayK. )
CIIOCTEPEKECHHS. pO3B'I3yBaHHs PO3PaxXyHKOBHX
3aBAaHb 1a00PATOPHOT pOOOTH
P 2. I'nuboko po3yMiTH OCHOBHI CrnosecHuii, HAOYHUH, BubipkoBi Tectu 3 OJHI€IO
(akTH, KOHLENLII, TPUHIUIH i JTOCTIAHULIBKUH, TIOIIYKOBHUH, | MPaBUIBLHOK  BINMOBIAMI0;  YCHE
Teopi, o CTOCYIOTECA | ipoGnemumii, OOrOBOpEHHSI  TUTaHb; [HCHMOBE
MpeIMeTHO1 obmacri, ,

. > | coctepexxenHs. pO3B'sI3yBaHHs PO3paxyHKOBHX
OTIAaHOBAHO1 y X0/l 5 < 106
MaricTepchKoi mporpam, 3aBJaHb 1a00PATOPHOT pOOOTH
BUKOPHCTOBYBATH ix VISt

pOBB’HBaHHﬂ CKJIaAHUX 3aJayd 1
HpO6JICM, a TaKOXK IMPOBCICHHS
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NOCHIDKEHb 3 BIAMOBIIHOTO
HanpsAMy XiMii.

P 3. 3acrocoByBatu oOTpHMaHi CrnoBecHuii, HAOYHUH, BubipkoBi TecTHm 3  OJAHIEIO
3HaHHS 1  PO3YMIHHS  JUISl | JIOCHIAHWLBKUAMN, MOITYKOBUH, | MPAaBMIIBHOIO  BIATIOBIAIIO;  YCHE
BUpINICHHS HOBUX SKICHHX Ta | mMpoOJIeMHui, O0OrOBOpEHHsI TMTaHb;, IHUCHMOBE
KUTbKICHHX 337124 XiMil. CIIOCTEPEIKECHHS. pO3B'sI3yBaHHSA PO3paxyHKOBHUX

3aBJaHb JIabopaTopHOi poOOTH

P 8. Bwmitu sicHO 1 0JHO3HAYHO CrnoBecHuid, HAOYHHUI, BubipxoBi Tecth 3 OfHIEIO

JAOHECTH PE3YyNbTaTH BIACHOIO | moCiAHUIIBKUM, TIONIYKOBHM, | TPaBUIBHOI  BIAMOBIUIIO;  YCHE
JNOCIIJDKEHHS [0 ¢daxoBoi

et poOJIeMHUH, OOroBOpEHHsI NUTaHb; IHCHMOBE
aynurtopii Ta/abo HedaxiBIliB.

CTIOCTEPEKECHHSI. pO3B'3yBaHHS PO3paxyHKOBHX
3aBJaHb Jab0paTOpHOiT poOOTH

P 9. 36uparu, omiHoBaTH Ta CrnosecHui, HAOYHMHI, BubipkoBi TecTH 3  OJHIEIO
aHalli3yBaTW JaHi, HEOOXiIHI | qocmimHMIBKUH, MONIYKOBHUH, | MPAaBUIBHOI  BiNMOBIWII0O;  ycHe

2
UL pO3B SISaHHA  CKIAMHUX | o Gnemunii, OOTOBOpEHHSI  TUTaHb, MHCHMOBE
3aa4  XiMii, BHKOPHUCTOBYIOUH ,

. o CTIOCTEPEKCHHSI. PO3B'SI3yBaHHS PO3paxyHKOBHX
BIJIIIOB1THI METO/IH Ta 5 < 006
IHCTPYMEHTH POOOTH 3 TAaHUMHU. 3aBJIaHb TADOPATOPHOL pOLOTH
P 10. IImanyBaty, CrnoBecHuid, HAaO4HMI, BubipkoBi TecTM 3  OJHIEIO
OpraHi30BYBaTH Ta 3AIMCHIOBATH | AOCIITHUIILKHH, MMONTYKOBUH, | MPAaBUJIBHOIO  BIIMOBIIIO;  yCHE
€KCIIEpUMEHTAJIbHI poOJIEMHHUH, OOTOBOpPEHHS MUTaHb;, IHCHMOBE
JOCIIJIKEHHS 3 XIMii 3 CIIOCTEPEIKCHHS. PO3B'I3yBaHHS PO3paxyHKOBHX
BHUKOPHUCTAHHIM CYy4aCHOTO 3aBaHb J1abopaTOpHOI pOoOOTH

00J1aTHaHHS, TPAMOTHO
00po0IATH X pe3yabTaTH Ta
poouTH 0OTPYHTOBAHI
BHUCHOBKH.

3. 3MmicT HaBYAJIBLHOI AUCHHUILTIHA

3micTtoBuii MmoayJb 1. TeopeTHdHi OCHOBHU €IEKTPOXIMIYHUX METO/IIB aHAII3Y.

Tema 1. Kiacugixayis enekmpoximiynux memooie ananizy, nepegazu i obmedcenns. OCHOGHI NOHAMMS
enexmpoximii. Knacugixayis memooig y 3anedcHocmi 6i0 Xo0y eNeKmpoXiMiyHUxX peaxyit Ha enekmpooax. Teopemuuwi
OCHO8U NpoGedenHs eneKmpoximiynozo awnanizy. OCHOBHI NONOdCeHHs meopii erekmponpogionocmi. [lleudxocmi pyxy i
pyxaugicmv  ionie. BimbHa enepeis, axmuenicme 1 Koeiyicum —axmuenocmi enekmponimy. I panuyi  po3oiny
eneKmpo0/eleKmpoaim i OCHO8U eleKmpoXiMiunoi mepmoounamixu. IT1o08ilinull eieKmpuyHull wap Ha pavuyi po30iry
meman/pozuun. Tlomenyian nynvoeoeo 3apsady. Ximiunuti i enexmpoximiunutl nomenyianu. Enexmpooui nomenyianu.
Pignanna Heprucma. Ximiuni i KOHYeHMpayilini 1auyro2u.

Tema 2. bazosi nouamms erekmpoximiynoi kinemuku. [Llguokicme enrexmpoximiunoi peaxyii. Ilonammsa cmadii, wo
aimimye weuokicms npoyecy. Cmpym obminy. Mexanizm enekmpoonux peakyiti. Bniue nosepxmneo-axmugHux peuosur Ha
enekmpooHi  peaxyii. Ilonapusayis enexmpodis. Ilepenanpyea. Konyewmpayivui 3miHu nooOausy enekmpooa npu
npoxoooicenni cmpymy. Hughysitina i Konyewmpayiina noaapusayis. Ponv nepemiwysanna 6 oughysitinux npoyecax.
T'panuunui oughy3sitinuii cmpym i 11020 BUKOPUCMAHHS 8 PI3HUX eJIeKIMPOXIMIYHUX Memooax ananisy. Bniue ciopoounamiunux
VMO8 HA 8eUYUHY SPDAHUYHO20 OUQDY3IUHO20 CIPYMY.

Tema 3. Anapamypa, cnocobu 0depaicanis i 00POOKU AHATIMUYHUX CUSHANIG. 3a2anbHi 8i00MOCMI NPO eeKMPOHHI
O10KU NpUnadia: odxcependa eleKmpuiHo20 CMpyMy, RIOCUT08aYi, YUPPOAHAN0208i i AHANO20-YUPDPO8i nepemeopiosai,
00UUCTIOB8ANbHT MAWUHU (cnocobu nepedaui yu@posux OAHUX), WO Peecmpyiomsb NPulaou, KOoMmn'tomepui npoepamu.
Kowmipku i enekmpoou ons enexmpoximiunux eumipie. Enexkmpoou, ix koncmpykyii ma niocomoeka 0o pobomu. Llinbnicme
CmMpymMy Ha enekmpooi, niowa enekmpooa Poboui ma inouxamopni enekmpoou. Buou enexkmpodie ma ix xapaxmepucmuxa
(kpanaunnui, cmayionapHi, 06epmogi Ouckosi, cmpiukogi, mpyouacmi..Cnocobu nid2comosku pooouux ma iHOUKAMOPHUX
enekmpodie 0o  eumiprogsanb. Mooughikoeani enekmpoou i cnocodou ix odepxcanHa. XimMiuHO  MOOUGIKOBaHI
enexmpoou. Pexomenoayii UIOINIAK 3 mepminonoeii i xknacugpixayii. Enexmpoou nopisusanna. [onomidcui enexmpoou i
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mamepianu 0n1 ix eucomoenenns. Mamepianu Ons eueomognenus komipok. Kowcmpyxyii xomipok. Ipunyunu pobomu
nomenyiocmama, 2anb8anocmama, noasapozpagha, konoykmomempa, pH-wempa, kynonomempa.

3micToBuii MOAYJIb 2. XapaKTepUCTHKA EIEKTPOXIMIYHIX METO/IB aHAITI3Y.

Tema 4. I[lomenyiomempis ma nomenyiomempuune mumpyeanns. Knacugbixayis inouxamopnux enexmpooie 3a
MEXAHIZMOM BUHUKHEHHs nomenyiany. Xapaxmepucmuxa enekmponooominnux enekmpodis I, I1 ma IIl poody, pedokc —
enexmpodis. Ocobrueocmi ma 6y0osa memobpanHux enekmpoodis. Knacugpixayis ionocenekmueHux enekmpoois. lonomempis.
Teopis cxnanoeo enexkmpooa B.I1 Hikonvckozeo. 3anescnicmv nomenyiany enekmpooa 6i0 aKmueHOCMI iOHIE Y PO3UUHI.
Piensnns Hikonvcokozo. Ymoeuicmv wikanu pH. OchosHi nputiomu npsimoi nomenyiomempii: memoo epadylo8aibHO20
epagirxa, memood KoHyeHMpayitHo2o enemenma, memoo 006asox. I[lomenyiomempuune mumpysanus. Buou xpueux
mumpysanus. Cnocodu 3HAX00MCEeHHs KiHyesux mouox mumpysanus. Iloxioni kpuei ma OugepenyianvHi Memoou
mumpysanns. Tlomenyiomempuune mumpyeanns 6e3 HakiaoeHus 306HiwHb020 cmpymy (i = 0). I[lomenyiomempuune
MUmpyeantsi Npu HAKIa0eHHi 308HiuHb020 cmpymy (i # 0). /lianazon eusHawyeamux KOHYEHMpayiu, MemponociuHi
xapaxmepucmuku memooie. Ilepesacu ma HeOONKU NOMEHYIOMEMPUUHO20 Memody 3acmocy8anHs Memoody 8 aHaunisi
XimMiuHux 00’ exmia.

Tema 5. Kounodykxmomempis [ KOHOYKmMOMempuune mumpyeanus. IIpamutl KOHOYKMOMempuuHull —aHais.
Bucoxouacmomna xondyxmomempis. Konoykmomempuyune mumpysanusi. Tunu Kpusux KOHOYKMOMEmMpUuiHO20 mumpy6ansi.
Bucoxouacmomne mumpysanns 6 Hne8oOHUX cepedosuwyax i 1ioco nepesazu neped MUMPYBAHHAM V B0OHUX PO3UUHAX.
Jlianaszon xonyenmpayiti ma mMemponociumi XapaKmepucmuxkyu memoois. Buxopucmanns memody 6 ananisi. Ilepcnexmusu
PO3BUMKY KOHOYKIOMEMPpIi.

Tema 6. Bomvmamnepomempis. Borvmamnepomempis Ha pmymHOMY KPANIUHHOMY eleKmpooi (noasipozpadis).
Tonspoepaghiuna xeuns ma ii xapakmepucmuxa. Daxmopu, AKi 6NIUSAIOMb HA NOMEHYIAN HANIGXEUL. Y M08U nposedenis
nonsipocpadiunoco ananizy. Axicuuil noaspoepaghiunuti ananiz. Pienanus Inoxosuua. Tlonspoepaghiuni maxcumymu I, 2 ma 3
pooy, ix ponb 6 anarimuynux eusHavenusx. Kinokicnuti nonspoepagiunuii ananiz. Memoouxa npogedents noaspospagiunozo
aunanizy. Bonemamnepomempiss na meepoux enexmpooax. Ilepesacu i nedoniku meepoux enexkmpooie. CyuacHi
B0ILMAMNEPOMEMPUYHT  MEMOOU.  OCYUNOZPAPIUHA, YUKTIUHA BOALINAMNEPOMEMPIs, IMRYIbCHI Memoou, Memoou 3
HAKAAOAHHAM ~ 3MIHHO20 CMpPYMY. 3acmocy8anmsi 80IbMAMREPOMEMPUYHUX MeMOoOi6 6 aHALIMUYHIL  NPAKMUYL.
Amnepomempis. BusHauenns KOHYEHMpAyii peyosUHU 3a BEIUMUHOIO CHIPYMY HPU 300AHOMY NOMEHYIanl 8 YMO8ax
cmayionaproi ougysii. Buxopucmahnhs nomspuzayiiHux Kpueux OJisi 6CMAHOBNEHHS ONMUMALLHUX VMO8 GUIHAYEHHSL.
Buxopucmanusi memooy 0ns aemomamuunozo ananisy. Amnepomempuyti cencopu. Amnepomempuyne mumpyeanus 3 0OHUM
.  0eomMa IHOUKAMOPHUMU —eneKkmpooamu. Memoou mumpyeanns, wo 2SpyHMYIOmMbCs HA PeaKyisix 0caodCceHHsl,
KOMNIEKCOYMBOPEHHs, OKUCHEHHABIOHOBNeHHA. Buou kpusux mumpyeanns i cnocobu 3HAX00N#CeHHs KIiHYeBoi mMouKu
mumpyanus. Jianazon KOHYeHmpayiu, Memponociymi Xxapakmepucmuxu Memoois.

Tema 7. Kynonomempia ma xynoHomempuune mumpysanusa. OCHOBHI NONONMCEHH: KYJIOHOMEMPUUHO20 AHATI3Y.
3axonu Dapades. Cnocobu euMIpiogaHHs KilbKOCMI eleKMpUKU. YMO8U., Wo 8UHAUAIOMb eeKmUSHICMb 6UKOPUCMANHSL
cmpymy npu eiekmpoonux peakyisx. Pecymiosanns cmynenst 3aeepuients eiekmpoonux npoyecis. Knacugixayis memooie
Kyaonomempii. Kyrnomomempis 3 xouwmponvosanum nomenyianom. Bubip nomenyiany enexmponizy. Kyionomempuune
Mumpy8anHs NpuU NOCMIUHIU 6eIUYUHi CmpyMy eneKkmponi3y. Buympiwma | 308HiWHA 2eHepayis mMumpanmis.
Kynonomempuune mumpyeanHa enekmpoaKxmusHux i eieKmpoHeakmueHux pewosun. Tunu Ximiunux peakyiu, wo
BUKOPUCMOBYIOMbCA 8  KYJIOHOMempuyHoMy mumpyeéanni. [lianazon KouyeHmpayii, Memposo2iuHi XapaKmepucmuxy
Memodis. 3acmocy8anHs KyIOHOMEeMPUYHUX MemOoOi8 8 NPAKMUYHIL OiSIbHOCH.

Tema 8. Enexmpoepagimempuunuii auaniz. @Dizuxo-ximiuHi ocHosu memooy enekmpocpasimempii. Ilepesacu i
oOMmedxceHHss memody. Bumozu do eubopy enekmpoois 6 eleKkmpozpasimempuyHomy ananisi. Busnauenns nanpyau, axy mpeda
npuxkiacmu 00 elekmpoodie y npoyeci enekmponizy. Enekmpoepasivempin npu  KOHMPOAbOBAHOMY NOMEHYidi.
Enexmpocpasivempis npu 3aoauiii éenuuuni cmpymy. Buympiwmna enexmpoepasimempin. QOOuucieHHs pe3yibmamie
e1IeKMpOcPABIMEMPUYHUX BUSHAUEHb. PO3PAXYHKU MACU PEeHOoSUHU, MOJAPHOI Macu exegieanenma peqosunu. [ianasou
BU3HAYYBAHUX KOHYEHMPAyill, Memponociuti xapaxmepucmuku memoois. [lpakmuune 6usHaueHHs efleMeHmie Memooom
eeKmpocpasimempii.
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4. CTpyKTYypa HAaBYAJIbHOI JUCUUILIIHU

Bun zansarrsa
/podotn

HasBa Temn

Kinbki
CTh
TOOMH

o/n.¢.

3rigHo 3 po3kaagomM

Jlexmis 1

Knacudikanist enekTpoxiMiYHHX METOAIB aHalli3y, IepeBaru
i1 oOMexxeHHs. OCHOBHI MOHATTS €IEKTPOXiMii.

2

1 muoicoenw

JlabopaTopHe
3aHATTS 1

EnexrpoHi OTeHINAIN Ta €ISKTPOPYIIiiiHA CUJIa.
lanbBaHIYHMI €JIEMEHT.

1. 3amaitoBaTH cXeMy TajbBaHIYHUX EIIEMEHTIB.
2. Hamwmcaty piBHSHHS IPOIECIB HAa aHOJI Ta Ha KaTol
rajpBaHigyHoOro eineMmeHty Jlaniens-Ako0i. PiBHsIHHS OkHCHO-
BIJIHOBHOI peaKiIii.
3. BimoOpa3uTu NOABIHHMI €ICKTPOHHUU IIap Ha MEXI
PO3MOIiTY MeTal —pO34YHH HOro COJIi.
4. PospaxyBat TeopernuHy BenuuuHy EPC rambBaHigdHHX
eneMenTiB: JlaHiens-51ko0i 1 KOHIIEHTPALIHHOTO.

1 muocoenv

Camocriitna
pobota 1

lanbBaHIYHMI €IEMEHT.
1. 'aGaputu cpiOHO-IIMHKOBOrO akymyJistopa Ty CLI-50
JOPIBHIOIOTE 64*49%165 MM, maca g=0,84 Kr. mpu poO3psIT
ctpymoM 5,0 a akymyssitop mpopoouB 1=12 1 20 xB, 3 HUX 1
r 25 xB. (t=1 r 25 xB) npu HaTpy3i v'= 1,75 B, iHMWMI1 ac 1"
pu v”cp = 1,51 B. SIKi THTOMI XapaKTEPUCTHKH
aKyMyJIsITOpy?
2. Xyop-cpibHO-MarHieBa 6arapes po3psmKaeTbCs CTPYMOM
Dv =1,1 cm 3 o6'emy Garapei nmpu cpenniit Hanpysi 1,35 B.
Slka muTOMAa MOTYKHICT pa3psmy OaTtapei?
3. barapes cBuHIOBHX akymynsaTopiB Tamy 3CE-70
3apspKanmacs cTpyMoM 6,5 a yponosxk 14 T mpu cepeaHii
Harpysi 6,8 B. I[Ipu po3pszi crpymom 7,0 a GaTapes Bigmata
cBoro eMHicTh 32 10 r 30 xB npu cepenHiit Hanpy3i 5,95 B.
Sxa Bigmaya OaTapei mo cTpymy i eHeprii?
4. Ilpu 3apsaai 6-TOIMHHUM PeKUMOM (CTpyMoM 15 a)
3alizoHiKeneBoro akymyisaropa Ty JKH-60,
3amo0KHUKOM €MHOCTI SIKOTO € OKHCHO-HIKEeIEeBUH
eIeKTPO/I, 32 MepIi 3T mpoIrecy BUAUTIIIOCH V'= 5,1 1 ra3y
(00’eM puBeACHUH 1O HOPMAILHUX YMOB 3 BiJJpaxyBaHHSAM
rapiB BOJM) 3 MapIiaibHUM TUCKOM KucHIO P'O2=0,192 atm
i BogHto P'H2=0,808 at™. Y HactynHi 3 r 3apsany
Buaumiock vV"=11,2 nrazy 3 P"02= 0,395 atm i P"n2=
0,605 atm. Po3paxyBaTu Bigmady akyMmyInsiTopa 1mo CTpyMmy
3a IepIIi 1 HacTyIHI 3T 3apsy, a TAaKoXK 3arajbHy Bijuady
0 CTPYMY, TTIMOMHY pO3PsAY €1EKTPOAIB IPUUHATH
OJJTHAKOBOIO MO IIUKIIAM.

13

1 muorcoenw

Jlexuis 2

ba30Bi MOHATTS €NEKTPOXIMIYHOT KIHETUKU

2-3 muorcoenv




3AIIOPI3bKUI HALIIOHAJIBHUI YHIBEPCUTET
Cunabyc HaBYaIbHOT TUCIHUILTIHU
EnekTpoxiMiyHi METOIM aHANI3Y

Jlabopatopue [onsipu3zanis enexkrpoxis. AudysiiiHa i KOHIEHTpaLiiiHa 4 2-3 mudicoenn
3aHATTA 2 nossipuzanis. ['pannunuii mudysiitHuii cTpym 1 Horo

BHUKOPHUCTAHHS B PI3HHUX EINEKTPOXIMIYHMUX METOAX aHaJi3y.

1. SIka cucTeMa B €IEKTPOXiMii HA3UBAETHCSI CICKTPOIOM?

2. Illo Take eNeKTpOIHUN MOTESHIIIAN?

3. Bix sikux mapamerpiB 3aJIeKUTh BEIMYMHA €JIEKTPOAHOTO

MOTEHITIaTy?

4. IoTeHwian SIKOTO eNeKTPORY MpHiHATHIA 32 07

5. Slk 3anmcatu piBHsiHHS HepHeta muis enekrpoxais Men+ /

Me?

6. 1o sskoMy TIPUHIMITY PO3NOAUISIOTH MpoBigHuKY | Ta I1-

ro mopsiaAKy?

CamocriiiHa I'pannunuii 1udy3iiHUE CTPYM i 1Or0 BUKOPUCTAHHS B 13 2-3 mudicoens
pobota 2 PI3HUX ENEKTPOXIMIYHUX METOJax aHawi3y.

1. Ha migcraBi CTaHIApTHUX EIEKTPOIHUX ITOTEHIlIATIB

BH3HAUUTE, SIKUM 3 TrajibBaHIYHHUX EJIEMEHTIB MAa€ BEIHKY

EJC:

a) Zn | Zn 2+ | | Ni 2+ | Ni

0) Cd | Cd 2+ | | Ni 2+ | Ni

B) Al | Al 3+ | | Ni 2+ | Ni

2. O6YnCHITh ETEKTPOTHUN MTOTEHITIAI MarHilo, 3aHypPEHOT 0

B po3unH MgSO4 3 KoHIIeHTparli€ro ioHiB Mg 2+ , 1o

nopisaioe 0,01 Mosb/II.

3. OOumcmite EJIC ranbpBaHIYHOTO €JIE€MEHTa, SKHH

ckianaeTses 3 apox enekrponis: Ti | Ti 2+ (0,01 mons/i))| |

Ni 2+ (1 moms/m) | Ni

Jlexrist 3 Amnaparypa, criocodu oiep>KaHHS i 00pOOKH aHATITHIHIX 2 4 mudicoens
CUTHAJIB.
JlabopartopHe Kitacudikarist Ta xapaKTeprcTHKa €IeKTPO/IIB. 3 4 muorcoens
3aHATTA 3 1. Ha womy 3acHOBaHMI KOHIYKTOMETPUIHUH METOJl BUMIPY
€IICKTPOIPOBITHOCTI.

2. JloBecTu (i3uvHMIA 3MICT 1 aHATITHYHUHN BUpPa3 TUTOMOT,
€KBIBaJICHTHOI eNTEKTPOIPOBITHOCTI, 3aJIEKHOCTI iX Bif
KOHIIEHTpAIIi] Ta 3B'SI30K MXK HUMH.

3. IlosicauTu cyTh 3aKkoHy Konbpayiia.

4. ITosicauTH 3MICT 3aKOHY po3BerieHHs OcBabaa.

CamocriiiHa Kiacudikaris Ta xapaKTeprcTHKa eIeKTPO/IIB. 14 4 mudicoenn
pobora 3 1. SIxa cucTema B eNeKTPOXiMii HAa3UBAETHCSI EIEKTPOIOM?

2. Illo Take eneKTpomHU MOTeHIIiamN?

3. Bix sxux mapameTpiB 3aJeXKHUTh BETMYMHA €IEKTPOIHOIO

MOTeHIiany?

4. IToTeHtian SKOro eneKTpoay npuiHsATHH 3a 07

5. SIx zamucatu piBHsSHHS HepHcra s enekrponis Ment /

Me?

6. Ilo ssikoMy mpHHLMIY PO3MOAUIIOTH npoBinHukH | Ta II-

ro nopsaKy?




3AIIOPI3bKUI HALIIOHAJIBHUI YHIBEPCUTET
Cunabyc HaBYaIbHOT TUCIHUILTIHU
EnekTpoxiMiyHi METOIM aHANI3Y

Jlexuis 4 IMToTeHuiomeTpis Ta MOTEHLIOMETPUYHE TUTPYBAHHS. 1 5-6 muoicoens
JlaGopaTopHe IToTteHuiomeTpis Ta NOTEHLIOMETPUYHE TUTPYBAHHS 3 5-6 muoicoens
3aHATTA 4 1. SlkuMu pIBHSAHHSMH OMHUCYIOTHCSI TPOIIECH

ENEKTPOXIMIUHOI KOpO3ii MeTalliB 3 OKCUT€HOBOIO
JICTIONISIPU3AIIIEI0 B HEUTPAIbHUX, JIY>)KHUX 1 KHCITUX
po3unHax?

2. 3 SKuX CTajiil CKIaIaeThes Lei mporec?

3. Slka 3aeXKHICTh MEepEeHanpPyru OKCUTEHY Bijl MIUTBHOCTI
cTpymy?

4. Big sxux ¢akTopiB 3aexaTh 3HAUCHHS TIOCTIHHUX a1 b B
piBasHHI Tadens?

Camocriiina [MToTeHuiomeTpist Ta MOTEHIL[IOMETPUYHE TUTPYBAHHS 14 5-6 muorcoens
pobota 4 1. Ha yoMy 3acHOBaHU#1 KOHJIYKTOMETPUYHHIA METO]l BUMIPY
ENIEKTPOIPOBI THOCTI.

2. JloBectd (Bi3MYHHUI 3MICT 1 aHATITHYHUN BUpPA3 MUTOMOI,
€KBIBAJICHTHOI ~€JICKTPONPOBIIHOCTI, 3aJ&KHOCTI I1X Bif
KOHIIEHTpAIIil Ta 3B'SI30K MI>K HUMH.

3. [losicautu cyTh 3akoHy Konbpayma.

4. TTosicHuTH 3MICT 3aKOHY po3BeaeHHs OcBaliba.

Jlexmis 5 Konaykromerpist i KOHAYKTOMETPUYHE THTPYBAHHS 1 7 musicoens
JlaGopaTopHe | BumiproBaHHS €IEKTPOIPOBIIHOCTI PO3YHHIB €IEKTPOIIITIB 4 7 mudicoens
3aHATTS S METOJ0M KOHAYKTOMETil.

1. 3arampHa ymMoBa Kopo3ii MeTamiB Mae BUTIAI ¢p (Me) <
¢op (Ox), ne OKNCHUKOM Oyzie TOW M 1HIIHH JEeTOoIsIpru3aTop.
Bix goro 3ai1eXATh MIBUIKICT KOPO3ii?

2. B sxux yMOBax MpOTIKa€ MPOIIEC eNeKTPOXIMITHOT
KOpo3ii?

3. 3 AKO10 ACMOIAPHU3AIII€I0 TIPOTIKAE IMPOIIeC KOpo3ii
IUHKY?

4. Metoau 3aXHCTy METaJiB BiJ KOPO3ii.




3AIIOPI3bKUI HALIIOHAJIBHUI YHIBEPCUTET
Cunabyc HaBYaIbHOT TUCIHUILTIHU
EnekTpoxiMiyHi METOIM aHANI3Y

CamocrtiiiHa | BuMiproBaHHS €lEKTPOIPOBIAHOCTI PO3UMHIB €IEKTPOJIITIB 14 7 mudicoenb
pobora 5 METOI0M KOHJTYKTOMETPii

3amaua 1. [luToma Ta eKBiBaJieHTHA EIEKTPONPOBIAHICTH
BOJIHOTO po3uuHy Xjopuay Oapis mpu 25 0C BiamoBimHO
nopieaiooTh  1,91¢10 -3 Cwmecm -1 (dKImIO BiAHATH
€IIeKTPOIPOBIIHICTh uncTol Boau) i 119,1 CmecM -2 *Moib -
1 . Po3spaxyiiTe MOIsIpHY KOHIIGHTpAIlil0 €KBiBaJIeHTa 1
MOJISIpHY KOHIIEHTpAIil0 XJIOpHIy Oapil0 B PO34MHi, SKUH
aHaJI3yI0Th.

3agaua 2. IluToMa ENEKTPOIPOBIAHICT HACHYEHOTO
BOJIHOTO PO3YHHY XJIOpUAY apreHTymy nipu 25 0C gopiBHIOE
x = 3,41°10 -6 CwmecMm -1 ; muTOMa €IEKTPONPOBIAHICT
4yrcToi BOAM TPH Till ke TemmepaTypi nopiBHioe 1,610 -6
CMmecm -1 . BusHaure MONSIpHY PO3YMHHICTH Ta JOOYTOK
PO3YMHHOCTI XJI0pUAy apreHTymy npH 25 0C, siKimo KpaiHs
pyxomicte ioHiB aprenrymy (I) Ta xmopum ioHIB
nopieaiooTh A0 (Ag + ) = 62,2, A0 (CI - ) = 76,4 Cmecm 2

MOJIB -1

Jlexuis 6 Bonbsramnepomerpis. 1 8 mudicoens

JlaGopatopHe | Meroau amiiepoMeTpii Ta aMIEpOMETPUIHOTO TUTPYBAHHSL. 4 8 mudicoenn
3aHATTS 6 1. OxapakTepru3ynTe MOSAPU3AMINHY KPUBY IS TIPOIIECY

OKCHUTEHO — TiIPOTe€HHOI JeOoIpH3aIlii.

2. SIk MO)kHA BUPA3UTH MIBHAKICTH €IEKTPOXIMITHOT KOPO3ii

yepe3 BEMHINHY KOPO3IHHOTO CTPyMY?

5. Ha3BiTh OnyHMII BUMIpY BEIMYUH: OITip, TUTOMA

€IICKTPOIPOBIIHICTD, CKBiBaJICHTHA CIIEKTPOIPOBIIHICTD,

PYXOMICTh 10HA, YHCIIO TIEPEHOCY.

6. [losicHITH YOMY €KBiBaJIEHTHA EIEKTPOIPOBiIHICTh

po3unHy c1abKo1 KUCIIOTH Pi3KO 30UTBIITYETHCS IPU

3MEHIIIEHHI ii KOHIIEHTpaIlii.

Camocriiina | Meroau aMmmepoMeTpii Ta aMIepOMETPHYIHOTO TUTPYBAHHSI. 14 8 muodicoenn
pobora 6 1. Sxi xarionn V aHaINITHYHOI TPynmH MOXHA BUSBUTH

npoOHuM MeromoM? Haenite piBHAHHS — BIiAMOBITHUAX

peaxIIin.

2. Jlis TpymoBoro peareHTy Ha KaTioHW V aHATITHYHOI
rpynu. BractuBocTi KaTioHiB V aHaNMITHYHOI TPyNH 1 yMOBH
iX OCa/PKEHHS TPYIIOBUM PEarcHTOM.

3. Peakitii BitokpeMiIeHHsI 1 BUsBJIEHHsT SD-KaTioHIB y X0ji
aHaJi3y KaTioHIB V aHaNITUYHOI TPYIIH.

4.Binokpemnenass Mg(OH), Bim ocrtannix rigpokcunis V
AHATITUYHOI TPYITH B CHCTEMATHYHOMY XOJIi aHAi3Yy.

Jlexuis 7 Kynonomerpis Ta KylTOHOMETpUYHE TUTPYBAHHSL. 1 9 muoicoens

JlabopaTopHe Kynonomerpist Ta KyJIOHOMETPUYHE TUTPYBAHHS. 4 9 mudicoenn
3aHATTS 7

Camocriiina Kynonomerpis Ta KyJIOHOMETPUYHE TUTPYBAHHS. 14 9 mudicoens

pobota 7 1. Yum BimpisHaeTbca VI aHamiTudHa rpyna KaTioHIB Bix




3AIIOPI3bKUI HALIIOHAJIBHUI YHIBEPCUTET

Cunabyc HaBYaIbHOT TUCIHUILTIHU
EnekTpoxiMiyHi METOIM aHANI3Y

THIIUX TPy KUCIOTHO- OCHOBHHUHU KiacuQikarii?
2. Yu moxua BusBuTH Kation K y mpucytnocti kariona NH
+9
3. Un MoxHa BHMABUTH KaTioH Na® y mpucyTHOCTI KaTioHa
NH *?
4. Yomy npu BusiBieHHi Kationa NH * nyramu HeoGXimHo
HarpiBaHHs I 3MOYYBaHHS IHJAUKATOPHOTO namnepy?
Jlekuis 8 EnextporpaBiMerpuuHuii aHamis. 1 10 muscoens
JlaGoparopue EnexrporpaBiMerpuuHuii anais 4 10 mudicoens
3aHATTS 8 1. Sk 3anucatu piBHsSsHHS HepHcTa 11 enekrposis Men+ /
Me?
2. [o sskoMy PUHIUITY pO3MOAUISIIOTE poBigHuku I Ta I1-
ro mopsiaAKy?
3. Iokazat Ha cxeMi raJibBaHIYHHX EIEMEHTIB HANpPsIMOK
PYXY €JIEKTPOHIB Ta i0HIB.
4. BusHauMTH SIKMHA TaJbBaHIYHUH €JIEMEHT MPAKTUIHO
TTOJISIPU3YETHCSL.
CamocriitHa EnexktporpaBiMeTpu4Huil aHai3 14 10 mudicoensw
pobota 8 1. CkinamiTh pIBHSHHS B3a€MOIil HITpATHOI KHCJIOTH 13
CynbdioM BiCMYTY.
2. Y yoMy po3uuHHHUH cyabbin pryTi? CKIaaiTh PIBHAHHS
peaxirii.
3. YoMy He crmig ocampkyBaTu KaTionm IV rpymm KaTioHIB
CIPKOBOZIHEM ITPH BEJIUKINH KUCITIOTHOCTI?
4. Cxnacrtu pisasians B3aemonin NH4OH 3 HgoCl..
5. CxyacTu piBHSHHS peakilii BusBieHHs L[HHKYy.
6. UnM cynbdiay KaTioHIB V TPpyIH KaTiOHIB BiIPi3HAIOTHCS
Bix IV rpymm?
7. Sk Bimoxpemutu CuoS Big HgS?
5. Buau i 3MICT KOHTPOJILHUX 32X01iB
Bun Bux morounoro 3MiCT KOHTPOIBHOTO 3aX0Iy™ Kpwurepii omninroBaHHs VYcewor
3aHATTS/POOOTH KOHTPOJHHOTO Ta TePMiH BUKOHAHHS * 0
3axX0qy OaiB
1 2 3 4 5
IToTo4yHMiiI KOHTPOJIb
JlabopaTopHe Teoperuune [TuranHs 1A MiATOTOBKM: 1,5 — 2 6anu — 3700yBau OCBiTH 2
3aHaTT Nel 3aBIAHHS 1. SAxud TPYIIOBUH | OTPUMYE 3a OOTPYHTOBAHY, YiTKY 1
YcHe 00roBopeHHs peaxTuB apryMeHTOBaHy  BIiANOBiAp  Ha
MUTaHb xapaktepaud g | 100% mocTaBneHMX 3anMTaHb.
neprroi’ aHamiTigHOl | 1 — 1,5 6anm — 37100yBad OCBiTH
Tpymnu OTPyMY€ 3a BIAMOBiNb HE MEHIIE
KaTioHIB? Hbk Ha 80%  mocraBiIeHMX
2. Ha sxud 3 KaTiOHIB | 3alUTaHb, € JedKl  He3Ha4Hl
MepIoi aHAJTITUYHOI | TIOMUJIKH.
rpymu nie peaktuB | 0,5 — 1 6an — 3700yBav OCBiTH
Naz[Co(NO2)e]? oTpuMye 3a BigmoBiny Ha 50%
3. qOMy Bi,Z[KpI/IBaTI/I IIOCTAaBJICHUX 3aIlIMTaHb 3
KaTIOH HaniIO HC3HAYHUMU ITIOMUJIKaAMU.




3AIIOPI3bKUI HALIIOHAJIBHUI YHIBEPCUTET
Cunabyc HaBYaIbHOT TUCIHUILTIHU
EnekTpoxiMiyHi METOIM aHANI3Y

peaktrBoM KH2SbO4

0 — 0,5 6aniB — 3700yBa4 OCBiTH

MOJXKHA TUTBKH | OTPEMAa€ 3a BIAMOBIAb MEHIIE Hik
y HeUTpanbHOMY a0 | Ha 50% 3amuTaHb, y BIIMOBIMI
CITa0KOTY’)KHOMY HasBHI 3HAYHI ITOMIJIKH.
CepeTOBHIII ?
4. Yomy nepen
BU3HAYCHHSIM  10HA
K* tpeba BumamuTu
ion NH*™?
5  JSxi XapaKTepHi
AKiCHI peakuii Ha
KaTiOH NH*?
Hamucatu piBHAHHS
peaKIliu.
JlaGopaTtophe [Ipaxtuune 3aBnanusa | [lucemose po3B'szyBaHHs | 1,5 — 2 6aam — 3100yBad OCBITH
3aHaTTs Nel PO3paxyHKOBHX 3aBJaHb 1 | OTpUMYE 3a OOTpYHTOBAHY, YIiTKY i
3ana4 1abopaTtopHoi poOOTH. | apryMEHTOBaHY  BIANIOBiIb  Ha
100% mocTaBIeHUX 3alUTAHb.
1 - 1,5 6anm — 3100yBay OCBITH
OTPyMYy€ 3a BIiAIIOBiAb HE MEHIIE
Hbk Ha 80%  mocTaBiIeHUX
3aliTaHb, € JesIKi  He3HauHi
IIOMUJIKH.
0,5 — 1 6an — 3100yBay OCBITH
orpumye 3a BianoBiap Ha 50%
IIOCTABJICHUX 3aIllMTaHb 3
HE3HAYHUMH TTOMIJIKAMH.
0 — 0,5 6aniB — 3700yBa4 OCBITH
OTpUMa€ 3a BIJNOBI/Ib MEHIIE HiX
Ha 50% 3amuTaHb, y BiANOBIAI
HasIBHI 3HAYHI TOMMJIKH.
CamocriiiHa Camocriiina pobora [Muranns Tta 3aBmanHs Jjo | 1,5 — 2 6anm — 3700yBay OCBITH
pobota Nel CaMOCTIHOi poOOoTH: OTpUMYE 3a OOrpYHTOBAHY, YITKY i

1. T'abapuTh cpibHO-
[IMHKOBOTO aKyMYJIATOpa
turty CL[-50 nopiBHIOIOTH
64*49*165 mm, maca g=0,84
KT. TIPU po3psiaii ctpymMoMm 5,0
a akyMyJIsITop popobus =12
920 xB, 3 HEX 1 T 25 xB. (1'=1
r 25 xB) nipu Hampy3i v'= 1,75
B, iHIIKI yac t" mpu v"cp =
1,51 B. SIxi muToMmi
XapaKTePHCTUKH
aKyMyIsaTopy?

2. Xnop-cpiObHO-MarHieBa
Oatapes po3psIKAETHCS
ctpymom Dv =1,1 cm 3 00'emy
Oarapei pu cpeaHiil HaMpy3i
1,35 B. SIka nuroma
TOTYXKHICTH pa3psmy 6arapei?
3. batapest CBUHIIOBHX
akymynsropis tumy 3CE-70
3apsipKajacs cTpyMoM 6,5 a
yrponosx 14 r npu cepenHiit
Hampysi 6,8 B. [Ipu pospsini
ctpymom 7,0 a Gatapest

apryMeHTOBaHy  BIANOBiOh  Ha
100% mocTaBiIeHUX 3aIUTaHb.

1 - 1,5 6anm — 3700yBa4 OCBITH
OTPYMY€ 3a BiJIOBib HE MEHIIE

Hbk Ha  80%  mocTaBiIEHMX
3alliTaHb, € JesIKi  He3HadHi
[TOMUJIKH.

0,5 — 1 6an — 3m00yBau OCBITH
oTpuMye 3a BignoBigp Ha 50%
ITOCTaBIIEHUX 3aIIUTaHb 3
HE3HAYHUMH TIOMUIKAMH.

0 — 0,5 6aniB — 3700yBa4 OCBITH
OTpHMa€ 3a BIAMOBIAb MEHIIE HiX
Ha 50% 3ammraHp, y BiAMOBimi
HasIBHI 3HAYHI IIOMMJIKH.




3AIIOPI3bKUI HALIIOHAJIBHUI YHIBEPCUTET
Cunabyc HaBYaIbHOT TUCIHUILTIHU
EnekTpoxiMiyHi METOIM aHANI3Y

BiJy1ana cBOrO €MHicTh 3a 10 T
30 xB npu cepenHii Hanpy3i
5,95 B. Slka Bigmaua Oarapei
0 CTPyMY 1 eHeprii?

4. TIpu 3apsini 6-TOAUMHHUM
pexxumoM (ctpymom 15 a)
3aJi30HIKENEBOTr0
akymynsropa tumy XXH-60,
3aro01’>KHIKOM €MHOCTI SIKOT'O
€ OKHCHO-HIKEJIeBUI
eNIeKTPO/, 3a mepii 31
npolecy BUALTHIOCH V'= 5,1 1
ra3y (00’eM MpuBeIeHHUH 10
HOPMaJIbHUX YMOB 3
BiJJpaXyBaHHSIM T1apiB BOJH) 3
napiialbHAM THCKOM KHCHIO
P'02=0,192 at™ i BOIHIO
P'a2=0,808 at™m. Y HactynHi 3
T 3apsiy BUAUTHIOCE V"=11,2
n razy 3 P"02= 0,395 atm i
P""u2= 0,605 aTm.
PospaxyBartu Bingaudy
aKyMyJIsTOpa IO CTPYMY 3a
nepiui 1 HacTymnHi 31 3apsmy, a
TaKOX 3arajbHy BiJJady 1o
CTpyMY, TTTHOUHY O3PSIy
EIIEKTPOAIB MPUHHSATH
OZHAKOBOIO I10 IIUKJIaM.

JlaGopaTtophe
3aHATTS No2

Teoperuune
3aBIaHHA

YcHe  0OroBopeHHs
MIUTaHb

[TuTanus A1 T ATOTOBKH:

1. Vv
[OCIiTOBHOCTI
OynyTh
0CaKyBaTUCA
TPYIIOBHM
peareHToM  KaTiOHH
Ag', Hg?" , P ?

2. SlkuMu peareHTaMu
BigKpuBaTh Pb?* y

SIKIA

CHCTEMAaTHYHOMY
xomi aHaizy?
Hanwmiite piBHSIHHS
peaxiin.

3. Sxum peareHToM
MOXHa  PO3ILIHTH
XJIOpUAA APTeHTYMY
ta Mepkypiro (I) i
BOJHOYAC BUSBHTH
KaTioHn MepKypiro
n-2

4. Yomy ApreHTym
XJIOpHU]T nobpe
PO3UYMHSETHCS y

pO3uMHI aMoOHiaKy, a
Aprentym Opomin —
ToraHo?

5 3a JIOIIOMOT 00
SKOTO aHAJITHIHOTO

1,5 — 2 6anm — 3700yBay OCBITH
OTPUMYE 3a OOIpYHTOBAHY, YIiTKY i
apryMeHTOBaHy  BIANOBIIb  Ha
100% mocTaBiIeHUX 3aIUTaHb.

1 - 1,5 6anm — 3700yBa4 OCBITH
OTPYMY€ 3a BiJIOBiIb HE MEHIIEe

Hbk Ha  80%  mocTaBiIEHMX
3alliTaHb, € JesIKi  He3HadHi
[IOMUJIKU.

0,5 — 1 6an — 3m00yBau OCBITH
oTpuMye 3a BignoBigp Ha 50%
[IOCTaBJIEHUX 3alTaHb 3
HE3HAYHUMU ITIOMHUJIKAMH.

0 — 0,5 6aniB — 3700yBa4 OCBITH
OTpHMa€ 3a BIAMOBIAb MEHIIE HiXK
Ha 50% 3ammTaHp, y BiAMOBim
HasIBHI 3HAYHI IIOMUJIKH.




3AIIOPI3bKUI HALIIOHAJIBHUI YHIBEPCUTET
Cunabyc HaBYaIbHOT TUCIHUILTIHU
EnekTpoxiMiyHi METOIM aHANI3Y

peaktuBy — HCI, KI,
Na,S MOXKHA
HaHWIIOBHIIIIE

OCaJMTH KaTioH Pb?*
2

JlaGopaTopHe
3aHATTS No2

HpaKTI/I‘IHe 3aBJaHHA

[TucemoBe pO3B'A3yBaHHA
pPO3paxyHKOBUX  3aBIaHb 1
3a/1a4 J1abopaTopHOi POOOTH.

1,5 — 2 6anm — 3700yBay OCBITH
OTpUMYE 3a OOTpYHTOBAHY, YITKY 1
apryMeHTOBaHy  BIANOBiAL  Ha
100% mocTaBlEeHUX 3alIUTAHB.

1 - 1,5 6anm — 3700yBay OCBiTH
OTPYMY€E 3a BiJIOBiIb HE MEHIIE

Hibk Ha  80%  mocTaBlIEHMX
3aliTalb, € JesdKi  He3HauHi
IMOMWJIKH.

0,5 — 1 6ax — 3100yBau OCBITH
oTpuMye 3a BignoBigp Ha 50%
[TOCTaBJIEHUX 3aMUTaHb 3
HE3HAYHHUMU ITOMHUIIKAMH.

0 — 0,5 6aniB — 3100yBa4 OCBITH
OTpHMAa€ 3a BIAMOBIAbL MEHIIE HiXk
Ha 50% 3amuTaHb, y BiINOBIAIL
HasiBHI 3HAYHI IOMMJIKH.

Camocriiina CamocriiiHa poboTa [Muranns Tta 3aBmanHs Jo | 1,5 — 2 6anmm — 3700yBau OCBiTH
pobora Ne2 CaMOCTiHHOI poOOTH: OTPUMYE 3a OOTPYHTOBAHY, YiTKY 1
1. Ha mingcraBi cTaHmapTHUX | apryMEHTOBaHY  BiANOBiAb  Ha
eHeKTpO,ILHI/IX HOTeHuiaﬂiB 100% IIOCTABJICHUX 3aIllMTAHb.
BU3HAYHTE, - 3 1-15 6a.1m‘f 3;{96y13aq OCBITH
raNbBaHIYHEX CICMEHTIB Mae | O P)MY€ 38 BIUIOBIb HE MCHIIC
Hbk Ha  80%  mocTaBiIcHUX
semky EJIC: 3aliTaHb, € JesIKl  He3HadHi
a)Zn | Zn 2+ || Ni 2+ | Ni HOMUNKEL
6) Cd | Cd 2+ || Ni2+|Ni 0,5 — 1 6an — 3100yBay ocBiTH
B) Al| Al 3+ || Ni 2+ |Ni oTpuMye 3a BigmoBins Ha 50%
2. OO6uuchiTh enekTponHuii | OCTABICHUX 3aluTaHb 3
IoTeHmian MarHio, | HE3HATHHMH TIOMHIKAMH. .
3aHypeHoro B pozunH MgSO4 0 - 0,5 Ganis — 3n06ysau ocsitn
U OTpUMa€ 3a BIJIOBIb MEHIIE HiXk
3 KOHLeHTpaLli€to ioHiB Mg 2+ | 1o 509, sammrams, y signosini
, o nopisHioe 0,01 MOIB/I1. HasBHI 3HAYHI TTOMUJIKH.
3. OOYHCTITH EJAC
rajJbBaHIYHOIO eJeMEHTa,
SKAH CKJIAJAa€ThCI 3 JIBOX
enektponis: Ti | Ti 2+ (0,01
monb/m)| | Ni 2+ (1 momb/n) |
Ni
JlabopaTopHue Teopernune [TuranHs 1A TIATOTOBKY: 1,5 — 2 6anu — 3700yBau oCBiTH
3aHATTS Ne3 3aBJIAHHA 1. Sk HA3WMBAIOTECS | OTPHMYE 32 OOTPYHTOBAHY, YiTKY i
YcHe 00roBopeHHs peakmii’ i peareHTH, | apryMEeHTOBaHy  BIINOBiAb  Ha
MUTaHb 110 naroth | 100% mocraBiaeHUX 3aMUTaHb.
MOKJIVBICTH 1 - 1,5 6anu — 3700yBau OCBiTH
BU3HAYUTH MAaHUWA | OTPYMYE 3a BiJINOBiOh HE MEHIIE

10H y MPHUCYTHOCTI
IHIIKX 10HIB?
2. JocmimxyBaHud

po3uMH YTBOPHB
Ol ocaf 3
pO34HrHOM Bapin
XJIOPHY,

HEpO3UMHHUK HI Y
KUCIIOTaX, HI Yy

Hbxk Ha 80%  mocTaBiIEHMX
3alliTaHb, € JCeIKI  He3Ha4Hi
[IOMUJIKU.

0,5 — 1 6an — 3m00yBa4 OCBITH
orpumye 3a BianmoBimp Ha 50%
IMOCTaBJICHUX 3aIUTaHb 3
HE3HAYHUMU ITOMUIKAMH.

0 — 0,5 6aniB — 3700yBa4 OCBITH
OTpHMAa€ 3a BIAMOBIAb MEHIIE HiXK




3AIIOPI3bKUI HALIIOHAJIBHUI YHIBEPCUTET
Cunabyc HaBYaIbHOT TUCIHUILTIHU
EnekTpoxiMiyHi METOIM aHANI3Y

ayrax. Sxud cxiafg
OTpUMAaHOro ocamy?

3. o MOJKHA
BUKOPHUCTATH, 1100
TIepeBeCTH ocaj
BaSO, B po3unn?

4. B AHATI THIHIA
naboparopii’
ineHTudiKyBanm
CIIOJIYKY, BHOCSIYM ii
B Oe30apBHE MOIYM's
nanpHUKa. Y Xomi
BUIPOOYBaHHS
nonym'st oapomocs
B JKOBTO-3€JICHUN
komip. Comi  sKoro
KaTiOHa TIPUCYTHI B
po34uHi?

5. ¥V cymimi npucyrHi
kationn  CTpOHIIi0
ta Bapito, ans ixHbol
imeHTUdIKaIT
BUKOPHCTOBYIOTb
pO34YHH XpoMart-
1OHIB. Axud
AHANITUYHUH ~ e(eKT
pH bOMY
crocrepiraeTbces?

Ha 50% 3amWTaHb, y BIAMOBIII

HasIBHI 3HAYHI ITOMUJIKH.

JlaGopaTtophe
3aHATTS Ne3

IIpakTuune 3aBaaHHs

ITucemoBe PO3B'sI3yBaHHS
pPO3paxyHKOBHX  3aBJaHb 1
3ana4 1abopaTopHOoi poOOTH.

1,5 — 2 6anm — 3700yBay OCBITH
OTpUMYE 3a OOrpYHTOBAHY, YITKY i
apryMeHTOBaHy  BIANOBIIb  Ha
100% mocTaBiIeHUX 3aIUTaHb.

1 - 1,5 6anmm — 3100yBay OCBITH
OTPYMY€ 3a BiJIOBiIb HE MEHIIEe

Hixk Ha  80%  mocTaBiIEHMX
3alliTaHb, € JesIKi  He3HadHi
[TOMUJIKH.

0,5 — 1 6an — 3100yBau OCBITH
orpumye 3a BianoBiap Ha 50%
MTOCTaBIIEHUX 3aIIUTaHb 3
HE3HAYHUMH TIOMUIKAMHU.

0 — 0,5 6aniB — 3700yBa4 OCBITH
OTpHMa€ 3a BIAMOBIAb MEHIIE HiXK
Ha 50% 3amwraHp, y BiAMOBimi
HasIBHI 3HAYHI IIOMHIJIKH.

CamocriitHa
pobora Ne3

CamocriiiHa poboTa

IlutanHs Ta 3aBHaHHA OO
CaMOCTIHHOT pOOOTH:

I. Sxa cucremMa B
eIIeKTPOXiMil HA3UBAETHCS
€IIeKTPOIOM?

2. IMo Take eneKTPOIHUIA
noreHmian?

3. Bix
3AJIEKUTH

SKUX  TIapameTpiB
BEIMYHMHA

€JICKTPOAHOTO TIOTEHIaTy?

4. [Morenmian SIKOTO

eNIEKTPOAY NpHUiHATHI 32 07

5. Sk 3ammcaTH piBHSHHS

Hepucra s enektpomis

1,5 — 2 6anu — 3700yBau oCBiTH
OTpPHUMYE 3a OOTPYHTOBaHY, YiTKY 1
apryMeHTOBaHy BIiANOBiAp  Ha
100% mocTaBiIEeHUX 3aIUTAHb.

1 - 1,5 6anu — 3700yBau OCBiTH
OTpyMY€ 3a BIANOBiAb HE MeEHIIE

Hbk Ha 80%  moCTaBiIEHMX
3alliTaHb, € JCIKI  He3Ha4Hi
[IOMUJIKU.

0,5 — 1 6an — 3m00yBau OCBITH
orpumye 3a BianmoBimp Ha 50%
IMOCTaBJICHUX 3aIUTaHb 3
HE3HAYHUMU [TOMUIKAMHU.

0 — 0,5 6aniB — 3700yBa4 OCBITH
OTpHMAa€ 3a BIAMOBIAb MEHIIE HiXK
Ha 50% 3amWTaHp, y BIAMOBImI




3AIIOPI3bKUI HALIIOHAJIBHUI YHIBEPCUTET
Cunabyc HaBYaIbHOT TUCIHUILTIHU
EnekTpoxiMiyHi METOIM aHANI3Y

Men+ / Me?

6. Ilo

SIKOMY — TIPUHIUITY

PO3TIOMINSAIOTE MpOBiMHUKK |
ta [I-ro mopsnky?

HasIBHI 3HAYHI ITOMUJIKH.

JlaGopaTopHe
3aHATTS Nod

Teoperuune
3aBJIaHHS

YcHe  oOroBopeHHs
MUTaHb

IIuTanas JJIA HiZ[FOTOBKI/IZ

1.

V sikuu komip comi K*
3a0apBITIOIOTh
nonym’st?

Yomy pu
BU3HAUCHHI KaTiOHIB
I ananituuHoi Tpynu
i3 pO34YHHY
TOTEePETHbO
BiJIOKPEMITIOIOTh
kationn Il Tta |l
AQHANITHYHUX — Tpym?
Harmumrite  piBHSHHSA
peaKIliu.

Yomy B
CHCTEMATHIHOMY
X0l aHai3y cymim
katioHiB [—III rpyn
CIOYaTKY
BiJIOKPEMJTIOIOTh
IPYHOBUM PEareHToM
I aHaJIITHYHY
rpyny?  Hanwumite
PIBHSIHHSI pEaKIliu.
SIK  BIZJOKPEMITIOIOTH
CyMmiln XJIOPHIIB
KaTiOHIB I
aHANITUYHOI  TPpYNU
Bix cymii
cynb(hartiB  KaTioOHIB

1l aHAJI TUYHOI

Tpymy  TpU  aHai3i
PO3UMHY 3 0CaloM.
Hamuiite  piBHAHHS
peaKiiu.

Yomy kaTionu Pb%
TicIs
BiJIOKpEMJIICHHS ix
TPYIIOBHM PEareHTOM
0CaIKYIOTBCSA 1
MONB/IM®  PO3YHHOM
H>Os cymicHO 3
cynb(aTaMu KaTiOHIB

i aHAMITHYHOI

rpymu?  Hamumite
PIBHSIHHS pEaKIIin.

Sk ocam PbSOs4
BiJIOKPEMITIOIOTh  BiJI
cynbdarTiB  KaTiOHIB

i aHAMITHYHOI

rpymu?  Hamumite
PiBHSIHHS peaKIii.

1,5 — 2 6anm — 3700yBay OCBITH
OTpUMYE 3a OOIpYHTOBaHY, YiTKY i
apryMeHTOBaHy  BIANOBiAL  Ha
100% mocTaBiIeHHUX 3alUTaHb.

1 - 1,5 6anm — 3700yBay OCBiTH
OTPYMY€ 3a BiJIOBiIb HE MEHIIE
Hbk Ha 80%  mocTaBieHHX
3anMTaHb, € JesdKi  He3HAYHI
TTOMUJIKH.

0,5 — 1 6ax — 3100yBau OCBITH
oTpuMye 3a BignoBigp Ha 50%
MOCTABJICHIX 3aruTaHb 3
HE3HAYHUMHU ITOMUITKAMH.

0 - 0,5 6aniB — 3100yBau OCBITH
OTpHMAa€ 3a BIZAMOBIAb MEHIIE HiXk
Ha 50% 3amuTaHb, y BiINOBIAIL
HasIBHI 3HAYHI ITOMIJIKH.

JlabopaTtophe
3aHaTTs Nod

HpaKTI/I‘lHe 3aBIaHHA

ITnuceMoBe
PO3paxyHKOBHUX

PO3B'SI3yBaHHS
3aBJaHb 1

3a/a4 1abopaTopHOi poOOTH.

1,5 — 2 6anm — 3700yBau OCBiTH
OTpUMYE 3a OOTPYHTOBAHY, YIiTKY 1
apryMeHTOBaHy  BIAIOBiAp  Ha
100% mnocraBiieHHX 3aITUTAHb.




3AIIOPI3bKUI HALIIOHAJIBHUI YHIBEPCUTET
Cunabyc HaBYaIbHOT TUCIHUILTIHU
EnekTpoxiMiyHi METOIM aHANI3Y

1 - 1,5 6anm — 37100yBau OCBITH
OTPYMY€ 3a BiJIOBiZb HE MEHIIE

HiX Ha 80%  mocraBleHHX
3alliTaHb, € JesIKI  He3HauHi
ITOMWJIKH.

0,5 — 1 6am — 37m00yBa4 OCBITH
orpumye 3a BianoBiap Ha 50%
MOCTABJICHIX 3aIMTaHb 3
HE3HAYHUMHU ITOMUTKAMH.

0 — 0,5 6aniB — 3100yBa4 OCBITH
OTpHMAa€ 3a BIAMOBIJb MEHIIE HikK
Ha 50% 3amMraHb, y BIAMOBIII
HasIBHI 3HAYHI ITOMIJIKH.

CamocriiiHa Camocriiina pobora | [IutanHs Ta 3aBmanHs 10 | 1,5 — 2 6aam — 3100yBad OCBiTH
pobota Ne4 CaMocCTIiiHOi poOoTH: OTpUMYE 3a OOrpYHTOBAHY, YITKY i
1. Ha 4d4omy 3acHOBaHWii | apryMeHTOBaHy  BIANOBiAb  Ha
KOHJIYKTOMETPHYHHI  METOJ 100% mocTaBleHNX 3alUTaHb.
BUMIpY €JIEKTPOIPOBIHOCTI. 1-15 ﬁaJm.— 3)196yBaq OCBITH
2. JloBectn (izuyHmMil 3MicCT 1 OTPYMY€ 33 BIATOBI/b HC MCHIIC
. . .| HbK  mHa  80%  mocTaBlIEHHX
aHa?HTHqHHH ._BHpaB MATOMOL, | sammrams, €  geski  HesHawHi
€KBIBaJIEHTHOI HOMUIIKH.
€J1EKTPOPOBiIHOCTI, 0,5 — 1 6anm — 3100yBay OCBiTH
3aJIEKHOCTI X Bix | oTpuMye 3a BigmoBime Ha 50%
KOHLEHTpALli Ta 3B'S30K Mix | MOCTABICHHX 3aITUTaHb 3
HUMHU. HeSHa‘IHI/IMH.HOMI/IHKaMI/I. )
3. TIoACHHTH CyTh 3aKOHY 0 - 0,5 Ganis — sn0Gysau ocsitn
OTPHMAE 3a BIJNOBiAb MEHILIE HiX
Konspayna. . Ha 50% 3anuTaHb, y BiAmOBidi
4. loscHuTH 3MICT 3aKOHY | HagBHi 3HAUHI TIOMUJIKH.
po3BeneHHs OcBanba.
S. HasBith oauHMII BuUMIpY
BEJIMUMH:  OMip,  MUTOMa
EIIEKTPOIPOBIIHICTh,
eKBiBaJIEHTHA
EIIEKTPOIPOBIIHICTh,
PYXOMiCTh ioHa, YHCII0
HepeHocy.
6. [osicHiTh 4OMY
eKBiBaJICHTHA
€JIEKTPONPOBIAHICTh PO3UNHY
cmabkoi ~ KHUCIIOTH  Pi3KO
30UTBIIYETHCS TIPH 3MEHIIICHH]
1 KOHIIEHTpAITii.
TecroBwit TecroBuii koHTpons | BubipkoBi Tectm 3 omHieo | 0 — 6 6anmn
koHTpOh B CE3H TIPABIIIBEHOIO BiJITOBIITIO. 32 BUKOHAHHS TECTOBUX 3aBIaHb
3HY Ha
wiatopmi
Moodle
JlabopaTopHe Teoperuune [TuranHs 1A MiATOTOBKM: 1,5 — 2 6anu — 3700yBau OCBiTH
3aHATTS No5 3aBIAHHS 1. Hxi KaTiOHH | OTPUMYE 32 OOTPYHTOBaHY, HiTKY 1
YcHe 00roBopeHHs Hamexxatb A0 |V | aprymMeHTOBaHy  BIANOBiOs  Ha
MUTaHb aHamiTnaHoi Tpymu? | 100% mocTaBiIeHNX 3alnTaHb.

Uu € B HUX TPYNOBUH

peaxTus?

2. 3a SIKOIO
BIIACTUBICTIO Cr¥*
BiJIPI3HIETHCS BIJI

Zn%" ta AI¥*?

1 - 1,5 6anm — 3700yBau OCBiTH
OTPYMY€ 3a BiJIOBiIb HE MEHIIE

Hbxk Ha  80%  mocTaBiIEHMX
3alUTaHb, € JedKl  He3HayHl
IIOMMIJIKH.

0,5 — 1 6an — 3m00yBa4 OCBITH




3AIIOPI3bKUI HALIIOHAJIBHUI YHIBEPCUTET
Cunabyc HaBYaIbHOT TUCIHUILTIHU
EnekTpoxiMiyHi METOIM aHANI3Y

3. UYomy rigpokcunu [V
IPYIH HE PO3YMHHI Y
BOJli, aJI¢ PO3YUHHI B

kuciorax?du
PO3UMHHI BOHU B
nyrax?

4. Sk amdonitiu
JTUCOIFOIOTh y
BOIHUX  pO34YHMHAX?

Hagenite npukian.

5. Sxi comi IV rpymm
Jno0pe poO3YMHHI B
BOJI, #KI moraHo?
Yomy?

6. Sxud
Tpynu
amdoTepHi
BiacTuBoCTi? B omy
1e
TPOSIBIIIETHCA?

kation |V
BUSBIISIE

orpumye 3a BianmoBine Ha 50%
MTOCTABJICHIX 3amuTaHb 3
HE3HAYHUMHY ITOMITKAM.

0 — 0,5 6aniB — 3700yBa4 OCBiTH
OTpHMAa€ 3a BIAMOBIJb MEHIIE HikK
Ha 50% 3amWTaHb, y BIAMOBIMI
HasBHI 3HAYHI ITOMIJIKH.

JlabopaTopHe
3aHATTS NoS

[IpakTruHe 3aBaHHA

ITucemoBe PO3B'A3yBaHHS
pPO3paxyHKOBMX  3aBJaHb 1
3a/1a4 J1abopaTopHOi pPoOOTH.

1,5 — 2 6anm — 37100yBay OCBITH
OTPUMYE 3a OOTPYHTOBAHY, YiTKY 1
apryMeHTOBaHy  BIANOBIIb  Ha
100% mocTaBiaecHUX 3aMUTaHb.

1 - 1,5 6anm — 3100yBay OCBITH
OTPYMYy€ 3a BIiAIIOBiAb HE MEHIIE

Hixk Ha 80%  mOCTaBJIEHMX
3aliTaHb, € JesIKl  He3HadHi
[TOMUJIKH.

0,5 — 1 6an — 3100yBau OCBITH
orpumye 3a BianoBiap Ha 50%
MIOCTaBJIEHUX 3aIIUTaHb 3
HE3HAYHUMU TIOMUIKAMHU.

0 — 0,5 6aniB — 3700yBa4 OCBITH
OTpUMa€ 3a BIJINOBIb MEHIIE HiXk
Ha 50% 3amurTaHe, y BiATIOBiAI
HasiBHI 3HA4HI IIOMWWIKH.

Camocrilina
pobota Ne5

CamocriiiHa poboTa

Ilutanns Ta 3aBmaHHg 0
CaMOCTIHHOI poOOoTH:
3amaua 1. TIlmroma Ta

€KBIBaJICHTHA

€IIEKTPONPOBIIHICTH BOJHOTO
po3unHy XJjopumy Oapis mpu
25 0C BIJIIIOBITHO
JIOPIBHIOIOTh 1,9110 -3
CMmecm -1 (sxkmo  BigHATH
€IIEKTPONPOBITHICT
Bomu) i 119,1 CmecM -2 *MOiIb

YHCTOIL

-1 . Pozpaxyiite MOISIpHY
KOHIICHTpAII0 EKBiBaJeHTa 1
MOILSIpHY KOHIICHTPAIIIf0
xymopuay Oapito B PpO3UHHI,
SIKWHA aHATI3YIOTb.
3amaua 2. ITutroma
€JIEKTPOTPOBITHICTh

HaCHYEHOT0 BOIHOTO PO3YHHY
XJIOPHIY apreHTymy mpu 25

0C nopiBaioe y = 3,4110 -6

1,5 — 2 6anm — 3700yBay OCBITH
OTPUMYE 3a OOTPYHTOBAHY, YITKY 1
apryMeHTOBaHy  BIANOBIIb  Ha
100% mocTaBIeHUX 3aMUTAHb.

1 - 1,5 6anu — 3100yBad OCBiTH
OTpyMye€ 3a BiAIOBiNb HE MEHIIE

Hbk Ha 80%  moOCTaBIIEHMX
3alUTaHb, € JesiKl  He3Ha4Hl
[TOMUJIKU.

0,5 — 1 6an — 3m00yBau OCBITH
orpumye 3a BignoBims Ha 50%
[IOCTaBJIEHUX 3allUTaHb 3
HE3HAYHUMU [TOMUJIKAMH.

0 — 0,5 6aniB — 3700yBa4 OCBITH
OTpHMa€ 3a BIAMOBIAb MEHIIE HiXK
Ha 50% 3ammTaHp, y BiAMOBIim
HasIBHI 3HA4YHI ITOMUJIKH.




3AIIOPI3bKUI HALIIOHAJIBHUI YHIBEPCUTET
Cunabyc HaBYaIbHOT TUCIHUILTIHU
EnekTpoxiMiyHi METOIM aHANI3Y

Cmecm -1 ; nuTOMa
CJIEKTPOIPOBIIHICT  YHCTOI
BOJIM TIPM Till XKe TeMIiepartypi
nopiBHIOE 1,6°10 -6 Cmecm -1

Buznaute MOJISIpHY
PO3YMHHICTE Ta  JOOYTOK
PO3YMHHOCTI XJIOPHUY
aprearymy mpu 25 0C, skuio
KpallHs ~ pyXOMICTh  10HIB
apreatymy (I) Ta xymopun ioHiB
nopiBHIOIOTE A0 (Ag + ) =
62,2, X0 (CI - ) = 76,4 Cmecm
2 emonb -1

JlaGopaTopHe
3aHATTS Neb

Teopernune
3aBJIaHHS

YcHe  0o0OroBopeHHs
NIUTaHb

[TutaHHs JUTA TATOTOBKH:

1. Sxi  xkariomm V
aHANITUYHOI  TPYNH
MOKHa BUSIBUTH
JIpOOHUM  MeTomoM?
HaBenith  piBHSHHS
BiATOBIIHUX
PeaKIliy.

2. s TpYyIOBOTO
peareHTy Ha KaTiOHH

Vv AHATITHYHOL

rpynu. BnactuBocrti
KaTioHIB Vv
aHANITUYHOI Tpynu 1
YMOBH 1X OCaJKECHHS
IpYHOBUM
peareHToM.

3.  Peaxuil’
BIJIOKpPEMIICHHS i
BHSABIICHHS Sh-
KaTiOHIB y  Xomi
aHamizy kKaTioHiB V
AHAJITUYHOI TPYIIH.

4. BinokpemieHHs
Mg(OH), BiJl
OCTaHHIX
TiApOKCHAIB Vv
AHATITUYHOI TPYIH B
CHCTEeMaTHYHOMY
XOZ1 aHaMmi3Yy.

1,5 — 2 6anmm — 3700yBay OCBiTH
OTPUMYE 3a OOrpYHTOBaHY, YiTKY i
apryMeHTOBaHy  BIAMOBiAb  Ha
100% mocTaBieHUX 3aIIUTaHb.

1 - 1,5 6anm — 3100yBay OCBITH
OTPyMYy€ 3a BIiAIIOBiAb HE MEHIIE

Hbk Ha  80%  mocTraBieHHX
3aliTaHb, € JesIKi  He3HauHi
ITOMUJIKH.

0,5 — 1 6an — 3100yBay OCBITH
orpumye 3a BianoBiap Ha 50%
MIOCTaBJIEHUX 3aIIUTaHb 3
HE3HAYHUMU TIOMUIKAMHU.

0 — 0,5 6aniB — 3700yBa4 OCBITH
OTpUMaE 3a BIJINOBI/Ib MEHIIE HiX
Ha 50% 3amurTaHe, y BiANOBiAI
HasiBHI 3HAYHI IOMMJIKH.

JlabopaTopHue
3aHATTS Ne6

IIpakTuune 3aBaaHHs

[TucemoBe pO3B'sSI3yBaHHSA
PO3paxyHKOBUX 3aBHaHb 1
3a/1a4 1a00paTopHOi POOOTH.

1,5 — 2 6anu — 3700yBau oCBiTH
OTpPHUMYE 3a OOTPYHTOBaHY, YiTKY i
apryMeHTOBaHy BIiANOBiAp  Ha
100% mocTaBIEHUX 3aIUTAHb.

1 - 1,5 6anu — 3700yBau OCBiTH
OTpYMY€ 3a BIANOBiNb HE MEHIIE

Hbxk Ha 80%  mocTaBiIEHMX
3alliTaHb, € JCIKI  He3Ha4Hi
[IOMUJIKU.

0,5 — 1 6an — 3m00yBa4 OCBITH
orpumye 3a BianmoBimp Ha 50%
MOCTaBIICHUX 3arMTaHb 3
HE3HAYHUMH TIOMUJIKaAMHU.

0 — 0,5 6aniB — 3700yBa4 OCBITH
OTpHMAa€ 3a BIAMOBIAb MEHIIE HiXK




3AIIOPI3bKUI HALIIOHAJIBHUI YHIBEPCUTET
Cunabyc HaBYaIbHOT TUCIHUILTIHU
EnekTpoxiMiyHi METOIM aHANI3Y

Ha 50% 3amWTaHb, y BIAMOBII
HasIBHI 3HAYHI ITOMUJIKH.

CamMmocriiina CamocritiHa poboTa IMutanas Ta 3aBmamHs 10 | 1,5 — 2 6amm — 3m00yBav OCBITH
pobota Ne6 caMocCTiiHOi poOoTH: OTpUMYE 3a OOTPYHTOBAHY, YiTKY 1
1. fIxi kaTionn V aHaNTHYHOI | apryMEHTOBaHy  BIANOBiAb  Ha
Irpynu MOKHA BuaABUTH | 100% mocTaBiIeHUX 3alUTaHb.
npoouum meronom? Hasenits | 1 — 1,5 6anm — 3m00yBay ocBiTH
PIBHSHHS BIJIMIOBITHUX | OTPYMY€E 3a BIiIIOBIIb HE MEHIIE
PeaxIIiu. Hbk Ha 80%  mOCTaBICHUX
2. Jlist TpyIoBOTO peareHTy Ha | 3aliTaHb, € JesKi  He3HauHi
KaTionn V' aHaJITHYHOI | TOMMJIKH.
rpymu. BractuBocti kationiB | 0,5 — 1 6an — 3100yBau ocBiTH
V aHaNiTHYHOI TPYNH 1 YMOBH | OTpUMye 3a BianoBiap Ha 50%
iX  OCa/UKeHHs  TPYIOBHM | HOCTaBJICHHX 3aMnMTaHb 3
peareHToM. HE3HaYHUMH TTOMIJIKaMH.
3. Peaxuii’ Bimokpemsenns i | 0 — 0,5 6aniB — 3100yBau ocBiTH
BUSIBJIEHHS SD-KaTiOHIB y X0/l | OTpHUMae 3a BiMOBiIb MEHIIE HiX
aHaJizy KaTIOHIB V | Ha 50% 3amuTaHb, y BIANOBIII
aHaITHYHOI TPYIH. HAasBHI 3HAYHI TIOMUJIKH.
4.Binokpemnenns  Mg(OH);
BiJl OCTaHHIX TigpOKcumiz V
aHAJITHYHOI rpynu B
CHCTEMaTHYHOMY xozi
aHajizy.
JlabopaTopHe Teoperuune ITutanHs 1151 M ATOTOBKY: 1,5 — 2 6anm — 37100yBay OCBITH
3aHATTS Ne7 3aBJIaHHS 1. Yum Bigpi3HA€THCS | OTPUMYE 3a OOTPYHTOBAHY, YIiTKY i
Ycue  0oOroBopeHHs VI aHaniTMyHa rpyna | apryMeHTOBaHy  BIANOBiAb  Ha
MATaHb katioHiB Bij iHmux | 100% mocTaBiaeHUX 3alIMTaHb.

rpymn KHCJIOTHO-
OCHOBHUU
Ki1acudikarii?

2. UYu MOXHa BHSABUTH
KaTioH K* y
MPUCYTHOCTI KaTioHa
NH *?

3. Uu MOXHa BHSBUTH
KaTioH Na* y
MPUCYTHOCTI KaTioHa
NH *?

4. Yomy npu BUSABICHHI
kationa NH * imyramu
HEOOX1IHO
HaTpiBaHHA
1 3MOUyBaHHS
IHAMKAaTOPHOT O
nanepy?

1 - 1,5 6anmm — 3700yBay OCBITH
OTPYMY€ 3a BiJIIOBiIb HE MEHIIE

Hixk Ha 80%  mOCTaBJIEHMX
3aliTaHb, € JesIKi  He3HadHi
[TOMUJIKH.

0,5 — 1 6an — 3m00yBau OCBITH
orpumye 3a BianoBiap Ha 50%
[IOCTaBJIEHUX 3alATaHb 3
HE3HAYHUMU ITOMHUJIKAMH.

0 — 0,5 6aniB — 3700yBa4 OCBITH
OTpUMa€ 3a BIJIOBIb MEHIIE HiXk
Ha 50% 3amuTaHb, y BiINOBIAI
HasiBHI 3HA4YHI ITOMUJIKH.

JlabopaTopHue
3aHATTS Ne7

IIpakTuune 3aBaaHHs

[TucemoBe pO3B's3yBaHHSA
PO3paxyHKOBUX  3aBIaHb 1
3a/1a4 1abopaTopHOi podoTH.

1,5 — 2 6anu — 3700yBau oCBiTH
OTpPHUMYE 3a OOTPYHTOBaHY, JiTKY i
apryMeHTOBaHy BIiANOBiAp  Ha
100% mocTaBiIeHNX 3aMUTAHb.

1 - 1,5 6anu — 3700yBau OCBiTH
OTpYMY€ 3a BIANOBiNb HE MEHIIE

Hbk Ha 80%  moCTaBiIEHMX
3alliTaHb, € JCIKI  He3Ha4Hi
[IOMUJIKU.

0,5 — 1 6an — 3m00yBa4 OCBITH
orpumye 3a BianmoBimp Ha 50%
IMOCTaBJIEHUX 3alATaHb 3
HE3HAYHUMH [IOMHUIKAMHU.

0 — 0,5 6aniB — 3100yBau OCBITH
OTpHMAa€ 3a BIAMOBIAb MEHIIE HiXK




3AIIOPI3bKUI HALIIOHAJIBHUI YHIBEPCUTET
Cunabyc HaBYaIbHOT TUCIHUILTIHU
EnekTpoxiMiyHi METOIM aHANI3Y

Ha 50% 3amWTaHb, y BIAMOBII
HasIBHI 3HAYHI ITOMUJIKH.

CamMmocriiina CamocritiHa poboTa IMutanas Ta 3aBmamHs 10 | 1,5 — 2 6amm — 3m00yBav OCBITH
pobota Ne7 caMocCTiiHOi poOoTH: OTpUMYE 3a OOTPYHTOBAHY, YiTKY 1
1. Yum BigpizHserscs VI | aprymeHTOBaHy  BIiNNOBiAb  Ha
aHaymiTH4Ha Tpyma KaTioHiB | 100% mocTaBieHMX 3alMTaHb.
B 1HmMX rpyn KuciotHo- | 1 — 1,5 6amm — 3700yBav ocBith
OCHOBHHH KJlacu(ikarii? OTPYMY€ 3a BiJIOBiIb HE MEHIIE
2. Uu MoxHa BUABUTH KaTioH | Hbk  Ha  80%  mocTraBiieHHMX
K" y nmpucytHocTi Kationa NH | 3amurtanp, € Jeski  He3HauHi
2 TIOMJIKH.
3. Yu moxHa BusiBUTH Kation | 0,5 — 1 6am — 3100yBauy OCBiTH
Na* y mpucyTHOCTi KaTioHa | oTpuMye 3a BimmoBiap Ha 50%
NH *? MOCTaBJIEHUX 3alMTaHb 3
4. Yomy mpu BHABJIEHHI | HE3HAYHUMH MOMIJIKAMH.
katioma NH * gyramm | 0 — 0,5 GaniB — 3100yBau oCBiTH
HEOOXiTHO  HarpiBaHHS 1 | OTpPHUMAae 3a BIJIIOBiJIb MEHIE HiX
3MOUyBaHHs iHmUKartopHoro | Ha 50% 3amuTaHb, y BigIOBIiII
nanepy? HasiBHI 3HAYHI TOMIJIKH.
JlabopaTopHe Teopetuune ITutanHs 1151 MATOTOBKY: 1,5 — 2 6anm — 37100yBay OCBITH
3aHATTS Ne§ 3aBJIaHHS 1. CknaniTe piBHAHHS | OTPUMYE 32 OOTPYHTOBaHY, YiTKY i
YcHe 00roBopeHHS B3a€MOZII HITPaTHOI | apryMEHTOBaHY  BIJNOBiAb  Ha
MUTaHb KHCIJIOTH i3 | 100% mocTaBneHnX 3aNUTaHb.

Cynb(ioM BiCMYTY.
2. Y YoMy pO3UMHHHU

cynbdin pTyTi?
Cknanit  piBHSHHSA
peakiii.

3. Yomy HE cain

0CaJDKyBaTH KaTiOHU
IV rpynu karioHiB
CIpKOBOJIHEM npu
BEJIMKIN
KHMCJIOTHOCTI?

4. Cxiactd  piBHSHHSI
B3aemonii NH4OH 3
H92C|2.

5. Cxiactu
peakuii’
uHky.

6. Yum cynbdinu
KaTioHiB V  rpymu
KaTIOHIB
BiJIPI3HSIOTHCS
IV rpymn?

7. Sk BiJIOKPEMHUTH
Cu,S Bix HgS?

PIBHSHHS
BUSIBIICHHS

BII

1 - 1,5 6anm — 3100yBay OCBITH
OTPyMYy€ 3a BIiAIIOBiAb HE MEHIIE

Hixk Ha 80%  mOCTaBJIEHMX
3aliTaHb, € JesIKl  He3HadHi
[TOMUJIKH.

0,5 — 1 6an — 3100yBau OCBITH
orpumye 3a BianoBiap Ha 50%
[IOCTaBJICHUX 3aIIUTaHb 3
HE3HAYHUMU TIOMUIKAMHU.

0 — 0,5 6aniB — 3700yBa4 OCBITH
OTpUMa€ 3a BIJMOBIb MEHIIE HiXk
Ha 50% 3amurTaHe, y BiATIOBiAI
HasiBHI 3HA4HI IIOMWIKH.

JlabopaTopHe
3aHATTS No§

IIpakTuune 3aBaaHHs

[TucemoBe pO3B'sI3yBaHHSA
PO3paxyHKOBUX  3aBIaHb 1
3a/1a4 1a00paTopHOi POOOTH.

1,5 — 2 6anu — 3700yBau OCBiTH
OTpPHUMYE 3a OOTPYHTOBaHY, JiTKY i
apryMeHTOBaHy  BIiANOBiAp  Ha
100% mocTaBiIEeHUX 3aIUTAHb.

1 - 1,5 6anu — 3700yBau OCBiTH
OTpYMY€ 3a BIANOBiNb HE MEHIIE

Hbk Ha 80%  moCTaBiIEHMX
3alliTaHb, € JCIKI  He3Ha4Hi
ITIOMMJIKH.

0,5 — 1 6an — 3m00yBa4 OCBITH
orpumye 3a BianmoBimb Ha 50%
MIOCTaBIICHUX 3aITUTaHb 3
HE3HAYHUMH TIOMUITKAMH.

0 — 0,5 6aniB — 3100yBa4 OCBITH




3AIIOPI3bKUI HALIIOHAJIBHUI YHIBEPCUTET
Cunabyc HaBYaIbHOT TUCIHUILTIHU
EnekTpoxiMiyHi METOIM aHANI3Y

OTpHMAa€ 3a BIJMOBIb MEHIIE HikK
Ha 50% 3amWTaHb, y BIAMOBITI
HasIBHI 3HAYHI ITOMUJIKH.

CamocriiiHa Camocriiina pobora | [IutanHs Ta 3aBmanHs 10 | 1,5 — 2 Gaam — 3700yBad OCBIiTH 2
pobora Ne 8 caMocCTiiHOi poOoTH: OTpUMYE 3a OOTpYHTOBAHY, YITKY 1
1. Cknanith PIBHSHHS | apTyMEHTOBaHy  BIANOBiAb  Ha
B3aeMofii’ HiTpaTHOI KUCIOTH | 100% MOCTaBICHUX 3alTUTAHb.
13 CyIb(iI0OM BiCMYTY. 1 - 1,5 6anm — 3700yBau OCBITH
2. Y dWoMy pO3YMHHHUH | OTPYMY€E 3a BiJIOBiIb HE MEHIIE
cymbpim  pryri? Crkumamite | Hbk Ha  80%  mocraBieHUX
PIBHSIHHS peaKiii. 3aliTaHb, € JesKi  He3HauHi
3. Uomy He ciii ocapKyBaTH | OMMJIKH.
kationn IV rpymu xkatiowiB | 0,5 — 1 6ax — 3700yBau OCBiTH
CIDKOBOJIHEM TMpW  BENHKIW | OTpUMYe 3a BignoBine Ha 50%
KHCJIOTHOCTI? MOCTaBJICHUX 3aMMTaHb 3
4. Ckrnactu PIBHSIHHS | HE3HAYHUMH TTOMIJIKAMH.
B3aemonid NH4OH 3 Hg.Cl». 0 — 0,5 6aniB — 3100yBa4 OCBITH
5. CkyacTu piBHSHHS peakilii | OTpUMAE 3a BIAIMOBIIL MEHIIEC HiX
BUsBJICHHS LIMHKY. Ha 50% 3amuTaHb, y BiINOBIAL
6. Unm cynbdinu katioHiB V | HasBHI 3HaYHI TOMMJIKH.
rpynu KaTiOHIB
Bifpi3HsroTHCs Bin [V rpynu?
7. Sx Bigokpemutu CuzS Bif
HgS?
TecroBui TecroBuii koutpons | BubipkoBi Tectu 3 omniewo | 0 — 6 6anu 6
koHTpoib B CE3H MPaBUIILHOKO BiJIOBIIIHO. 3a BUKOHAHHS TECTOBHX 3aBJaHb
3HY Ha
atdopmi
Moodle
Yceboro 4 60
NOTOYHM I
KOHTPOJIb
ITigcymKoBHii KOHTPOJIb
dopma Buau nincymkoBux 3MicT mizcymKoBoro Kpurepii ouinroBanus Ycebor
KOHTPOJIbHUX KOHTPOJIBHOTO 3aX01y 0
3aX0iB 0aJiB
1 2 3 4 5
3aBaaHHsA InguBinyaneHi  gocnignuneki | 19-20 6aniB — 3mo0yBaui ocBitu | 20
Ex3amen 3aBJaHH] IIOBHHHI MICTHTH | caMOCTiiiHO BHKOHaJIX moHax 90%
aHaji3  Cy4acHOro CTaHy | 3aBJaHb MiJl 4YaCc BHUKOHAHHS
0o0paHOTO MUTaHHA. | poOOTH BUSIBUJIH yce0iuHi,
BukoHyeTbcs y  BUITIAL | CHCTEMAaTH4HI Ta TIMOOKI 3HAHHSA
momoBiai 1 mpe3eHTtanii. O6csar | mporpaMHOro Matepiary 3
moroBini I3 moBmHeH OyTH | OUCHUIUTIHU, YMIiHHSA CTaBUTH METY
po3paxoBanmii Ha 7-10 xB. | i hopmymoBaTH 3aBIAHHS
JlotoBinn MMOBWHHA | JOCIiIKEHb, TBOpYl 3miOHOCTI Yy
CKIaMaTHCh 31 BCTymy, B | pO3yMiHHI Ta  BUKOPHCTaHHI
SIKOMY BHCBITJICHA | IPOTPaMHOT0  MaTepiany  uis
aKTyaJbHICTh, MeTa | BUKOHAHHS TIOCTABICHUX METH 1
JIOCITIIDKEHHS, 3aBJIaHHS, | 3aBJaHb, 9ITKO, JIOTI4YHO,

o0'ekt Ta mpemmer (1-2 xB.)
MOBHE BHUCBITJICHHS IIUTAHb,

BUCHOBKM  Ta  JOJA€THCH
CITUCOK BUKOPUCTAHUX
mxepen. Ilpesenramis 113
MMOBMHHA MICTUTH TaOJIMII],
rpadikn  Ta pHUCYHKH Ta

cKkiagaTuch 3 15-20 cmaiiais.
I/13 moBuHHO OyTH BHKOHAHO
TIPOTATOM ceMecTy Ta

MOCITIIOBHO BUKJIANATH MaTepial;
pobutn OOTPyHTOBaHI BHUCHOBKH.
ITix wac 3axwcTy IHAWBITYaIHHOTO

3alaHHs  HAJaBald  BHUYEPIIHI,
apryMeHTOBaHi Ta iTicHI
BIAIIOBiZAI HAa BCl  3alMTaHHA.
PobGora odopmiena akypaTHO,
BIIITOB1THO bi o) TOCTaBJICHUX
BHMOT.

17-18 6aaiB — 3mo0yBavi OCBITH




3AIIOPI3bKUI HALIIOHAJIBHUI YHIBEPCUTET
Cunabyc HaBYaIbHOT TUCIHUILTIHU
EnekTpoxiMiyHi METOIM aHANI3Y

OpeaACTaBJICHO A0 3aXHUCTY J0 | BUKOHAJIM HC MCHIIC 90% 3aBaaHb,

MI0YATKY 3aTIKOBOTO TYIKHSL. 3aBlaHHs ~ poOOTHM  BUKOHaHI
ITuranus s BukoHaHHs [/I3 | moctaTHbO  rpamMoOTHO, alie €
00MparoThCSl  BIAMOBIAHO IO | AEKiIbKa (1-3) HECYTTEBUX

HOMepa Mpi3BUIIA CTyAeHTa y | MoMwiIoK. I[lix dYac BHKOHaHHS
JKYpHAJI aKaJIeMIYHOI TPYITH. poboTtu 3100yBadi BHINOI OCBITH
OpieHToBaHi THTaHHS s | BUSBWIM 3HAaHHS 1 PO3YMIHHS

BUKOHAHHS 3aBJaHHA | MMPOrPaAMHOTO MaTepiary 3
BukiaaeHo Ha cropinmi CE3H | gucrumiinn y moBHOMY 00cs3i,
3HY na mnardopmi Moodle. YMiHHS CTaBUTH MeTy i

(hopmymtoBatn 3aBJaHHS

JIOCHIJIKCHb; TBOPYIM MiAXiT 10
BUKOHAHHS MOCTAaBJIEHUX METH 1
3aBJaHb; JIOTIYHO, TOCJiIOBHO
BUKJIAIaTH  Marepiaix;  poboTH
00rpyHTOBaHI BHCHOBKU. Ilim yac
3aXHCTY 1H/IMB1TyaJIbHOTO
3aBJaHHS ~ 3arajioM  HaJaBaTd
apryMeHToBaHi, 0e3  CyTTeBHX
IIOMHUJIOK,  BiAmoBimi Ha  BCi
3amuTaHHL. Y IinoMy poOoTa
oopmileHa aKypaTHO, ajie HasBHI
HE3HAayHI  HETOYHOCTI B i
oopMIICHHI Ta Mpe3eHTAIlil.

15-16 6aaiB — 3100yBaui OCBiTH
BUKOHaJIM He MeHIe 80% 3aBaaHb,
3aBIaHHs poboru BUKOHAHI
JIOCTaTHbO  IPaMOTHO, aje €
JeKkimbka (o 5)  HecyrTeBHX
noMwiIok. Ilix yac BUKOHAHHA
pobotu 3100yBadi OCBITH BHSBUIIN
3HaHHSA 1 PO3yMIHHSI MPOTrPaMHOrO
Mmarepiaity 3  JUCUMIUIIHM 3
OCHOBHHMX  pO3JUTB,  yMIiHHSA
cTaBuTH Mery 1 QopmynoBaTu
3aBJaHH] JIOCHiKEHb, JIOTIYHO,
MOCIIZIOBHO BUKIIQJIATH MaTepial;
pobutn  BucHOBKM. [lim  wac
3aXUCTY IH/IMBIyaJIbHOTO
3aBIAHHA BIANIOBIAAJIM JTOCTATHHO
rpaMOTHO, aje  MPHITYCKAIUCh
OJTHI€1-IBOX HETIPHUHIIUITOBUX
nmomMuinok. PobGora  odopmieHa
aKypaTHO, aje HasBHI He3HaudHi
HETOYHOCTI B 11 0O()OpMIICHHI.

13-14 6aniB — 37100yBaui OCBiTH
BUKOHAITM 3aBJ]AHHS HE B MIOBHOMY
o00cs31, ame He meHme 70%. Ilig
4yac BUKOHAHHS POOOTH BUSBHIN
3HaHHA ¥ PO3YMIHHS OCHOBHHX
MOJIOKEHb JIUCHUIUTIHY; 3aBJaHHS
BUKOHAITU HEIOBHO,
HEIIOC/IIIOBHO; HasIBHI HETOYHOCTI
Ta TOMWIKH y 3MiCTi Ta
opopmrernHi pobotu. 3mo0yBadi
OCBITH BUSIBIISIIOTH ~ 3HAHHSA W
PO3YMIiHHS OCHOBHHX IOJIOXKEHb
MaTepiany, ajie HaJaloTb HENOBHI,
HemocaigoBHI Bigmosimi. Ilix dac
3aXUCTY IHINBiAyaIbHOTO
3aBJIAHHS JIEMOHCTPYBAJIN




3AIIOPI3bKUI HALIIOHAJIBHUI YHIBEPCUTET
Cunabyc HaBYaIbHOT TUCIHUILTIHU
EnekTpoxiMiyHi METOIM aHANI3Y

HEJOCTaTHLO TJIMOOKI 3HAHHS 3
JTOCIIIKYBaHOI TEMHU,
TIPHITY CKAFOUHCh

HEBIJINOBITHOCTEH Yy BH3HAYEHHI
TIOHSTH, HETIOBHO 200 HEOCTaTHBO
apryMeHTOBaHO BIJIOBITAIA HA
3aruTaHHs.

10-12 6aniB — 3100yBaui OCBiTH
BUKOHAJIM 3aBJJaHHS HE B IIOBHOMY
00cs13i, ane He MeHIIe HiX Ha 60%;
y po0OOTi mNpHCYTHI NPHHIMIIOBI
noMuwiku B odopmienHi. Ilig uac
BUKOHAaHHS  pPOOOTH  BUSIBHIH
3HaHHA W pPO3YMIHHA OCHOBHHX

TOJIOKCHB MaTepiany 3
mucnumutiad. [lin gac 3axucty Ta
i ATOTOBKH Mpe3eHTail
MPOJIEMOHCTPYBAJIM  TOBEPXHEBI
3HaHHA 3 JIOCJIJUKYBaHOI TEMH,
BiAnoBiganu HETOBHO,
HEIOCNiJOBHO,  TMPHITYCKalOuUCh

HEBIJIMOBIIHOCTEH Yy BH3HAYEHHI
MOHATh, HE BMIE MEPEKOHIUBO
OOTpYHTOBYBATH CBOIO JTYMKY.

0-9 6aniB — 3700yBaui OCBITH
BukoHain moHan 50% 3aBaaHb.
[Tix wac BHUKOHaHHA poOOTH
MPUITYCKAJIHCh MPUHIUIIOBUX
MOMUJIOK npu PO3B’si3aHHI
3aBranb. Pobora odopmieHa 3i
3HaYHUM  TOPYILEHHSM  BHMOT.
HeoOxinHa nockoHana mnepepoOka
poborn. Ilix  wac  3axucry
3100yBaul OCBITH BUSBUIIN
MOBEPXHEBI 3HAHHSA 1 PO3yMIHHS
OCHOBHOTO MpOrpaMHOTO
MmaTepiairy B 00cs3i, SKHHA He
JIO3BOJISIE 3aCBOIOBATH HACTYITHUIA
nporpamMHuit Mmarepia; HE
BIZIIIOBi1a€ HAa OCHOBHI 3aIIMTAHHS.

3amikoBe
BHIIPOOYBaHHA B
ycHi#t popmi 3a
Oimeramu
(TpoBOAUTHCS T
gac cecii)

3amikoBe BHUMIPOOYBaHHSI B
ycHii dopmi 3a Gineramu (20
banig), 1O BKIOYAOTh 3
nuTtauug: l-e i 2-e numanns —
TEOPETHYHI 3  JUCHUILTIHI
«EnextpoximiuHi METOIN
aHamizy», 3-¢ numaums —
repeBipka MPaKTHIHUX YMiHb
3aCTOCYBaHHS 3HAHb.

19-20 — GaniB 3100yBayi OCBITH
JTAJTA PO3TOPHYTI BiIMOBiAL HA
3alMTaHHA 3aJ1KOBOTO OileTy;
BHSIBIIIH yceOidHi, CHCTEeMaTHIHI
Ta TIIMOO0KI 3HAHHS IPOTPaMHOTO
MaTepiay 3 TUCIUILTIHH.

17-18 6ajiB — 3100yBadi OCBITH
BIZIIIOBIJIM HA BC1 ITOCTaBJIEH]
3alUTaHHs, aJie € JIeKiIbKa
HECYTTEBHUX MMOMHJIOK; BUSIBHJIH
3HAHHSA 1 pO3YMIHHS POTPaMHOTO
MaTepiany 3 TUCIUIUTIHT Y
MTOBHOMY 00Cs31.

15-16 b6ajiB — 3100yBadi OCBITH
BIJIIIOBIJIM HA BCI ITOCTaBJIEH]
3aIllUTaHHs, ajic HasBHI JIEKiJIbKa
HECYTTEBUX ITOMIIIOK 200
HETOYHOCTEH; BUSBHIIN 3HAHHA 1
PO3YMIHHS ITPOTPaMHOTO
MaTepiany 3 JUCLHIUTIHT Y
MTOBHOMY 00CsI31.
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3AIIOPI3bKUI HALIIOHAJIBHUI YHIBEPCUTET
Cunabyc HaBYaIbHOT TUCIHUILTIHU
EnekTpoxiMiyHi METOIM aHANI3Y

13-14 6aniB — 37100yBaui OCBiTH
BIJNIOBIIM Ha BCl IOCTaBJICHHI
3alMTaHHs ~ 3aJIiKOBOro  Oinery,

BUSIBIJIH 3HaHHA OCHOBHHUX
MOJI0XKEHb HaBYAJIbHOTO
Marepiaiy, MPUITYCKAIOYKCh

HEBIJINOBITHOCTEH Yy BH3HAYEHHI
TIOHSTH, HEMIOBHO 200 HEOCTaTHBO
apryMeHTOBaHO BIJIOBIJAIM Ha
3aruTaHHs.

10-12 6aniB — 3100yBayi OCBiTH
BiJIITOB1ITH Ha 3aMUTaHHA
3aJIIKOBOTO OiJIeTy B HE IOBHOMY
0o0csI3i;  BIAMOBiZANM  HEMOBHO,
HEIOCNiIOBHO,  TMPHITYCKalOuUCh
HEBIJIMOBIIHOCTEH Yy BH3HAYEHHI
MOHATh, HE BMIE TEPEKOHIIUBO
OOrpYHTOBYBATH CBOIO JTYMKY.

0-9 6aniB — 3700yBaui OCBITH
BUSIBIJIM TIOBEPXHEBI 3HAHHA 1
PO3yMiHHSA OCHOBHOTO

MpOrpamMHOro Marepiainy B 00cCs3i,
SKMM HE JO03BOJIIE 3aCBOIOBATHU
HACTYITHUI MpOrpaMHHUK MaTepial;
HE  BIANOBIZa€ HA  OCHOBHI
3alIUTaHHA.

Ycboro 40
niACyMKOBHIA
KOHTPOJIb
MIxamaa oninoBanus 3HY: nanionaanna ta ECTS
3a mKanow 3a MIKaJIOK YHIBEPCUTETY 3a HaIIOHAJLHOIO IKAJIOI0
ECTS Ex3amen 3airik
A 90 — 100 (BimMiHHO) 5 (BiIMIHHO)
B 85 — 89 (myxe mobpe)
C 75 — 84 (mobpe) 4 (no6pe) 3apaxoBaHO
D 70 — 74 (3a70BUIBLHO) 3 (3a710BinbHO)
E 60 — 69 (mocTaTHBO) o
EX 35 — 59 (He3aI0BUTBHO — 3 MOYKJIUBICTIO
TOBTOPHOTO CI1a/aHHs) 2 (nme3anoBitbHO) | He 3apaxoBano
E 1 — 34 (He3ag0BUTBHO — 3 000B’SI3KOBUM
MTOBTOPHUM KYPCOM)
6. OcHoOBHi HaBYa/IbHI pecypcu
PexomennoBaHa Jiteparypa
OcHoBHa:
1. Bonnapenko C. I'., CanrinoBa O. B., [llaxnoBcrkuit A. M. UncenpHi METOIH B XiMil 1

ximMiuHilA TexHonoril [EnexTponnuii pecypc] : miapyd. ans 3700yBadiB cTyneHs OakanaBpa 3a Crell.
161 Ximiuni TexHosorii Ta imxkeHepis. Kuis : KIII im. Irops Cikopebkoro, 2024. 567 c.

2.

nocionuk. Kuis : Bua-so CxigHoykp. Hau. yH-TY im. B. lans, 2023. 175 c.

3.
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[HTepakTHBHMI XapakTep Kypcy nepeadadae 000B’I3KOBE BiBIAyBaHHs JaOOPAaTOPHUX 3aHSTb.
CryneHTH, sIKi 32 IEBHUX 00CTaBUH HE MOXYTh B1):[B1):[yBaTI/1 J1a6opaT0pH1 3QHSTTS PETYISPHO, MYCSTh
BIIPOJIOBXK THIKHS Y3TOJUTH 13 BHUKJIanadeM rpadik iHAWBIAYaJIbHOTO BIAMPAIIOBAHHS MPOIYIIEHUX
3aHSTh. BinmpamroBaHHs MPOIMYIIEHUX 3aHATh Ma€ OYTH PEryJSIPHAM 3a JIOMOBJICHICTIO 3 BUKJIQIadeM y
TOJIMHU KOHCYJbTaIlii. BimmpamroBaHHsS 3aHATh 3AIHCHIOETBCS YCHO Yy ¢opMi cmiBbeciqm 3a
3alUTaHHSAMU 1 JEMOHCTpallii BHKOHAHMX 3aBJaHb ayJUTOPHOI Ta I1033ayIUTOPHOT POOOTH
BH3HAYCHUMH TUTAHOM 3aHSTTSA B poO0dYOMy 3o0muTi. HakommueHHs BifmpaltoBanb Hempuiryctume! 3a
YMOBH CHCTEMATHYHUX TIPONYCKIB MOXE OYTHM 3aCTOCOBAaHA TMpOIleaypa ITOBTOPHOTO BHBUYCHHS
miciuiuTiag (quB. nocunaHHs Ha [losokeHHs y monmatky ao cuiadycy). CTyaeHTH, sKi CTAaHOM Ha
MOYaTOK eK3aMeHarliitHoi cecii MmawTh moHan 70% HeBIAMpalbOBaHUX MPOMYIIEHUX 3aHATh, 0
BIJIMTPAIIOBaHHS HE JIOMYCKAIOThCS.

IMoniTuka akaaemMiyHoi 7100poO4YeCHOCTI.

Koxnuil crygeHT 3000B’s3aHUIl JOTpPUMYBATHCS NPUHLUIIB aKaJeMIYHOI JO0OpPOUYECHOCTI.
[TucbMOBI 3aBAaHHS 3 BUKOPUCTAHHSIM YaCTKOBUX a00 MOBHOTEKCTOBHUX 3all03MYEHb 3 HIIMX pOOIT 06e3
3a3HauY€HHs aBTOpPCTBA — Lie miariat. Bukopucranus Oyap-skoi iHopmanii (TekcT, (GoTo, UTrocTpaii
TOII0) MAalOTh OyTH MPABWJIHHO MPOIUTOBAHI 3 MOCUJIAHHAM Ha aBTopa! SKIo BU HE BIIEBHEH], 10 Take
riariat, Gpadpuxanis, ¢panbcudikaiis, TopaabTecs 3 BUKJIaJaueM.

Bucoka akageMiuHa KynbTypa Ta €BpOINENHChK] CTaHIapPTU SKOCTI OCBITH, SIKUX JOTPUMYIOTHCS Y
3HY, BuUMararmTh BiJl CTY/ICHTIB BIANOBIIAILHOTO CTABJICHHS 0 BHOOpY /Kepen. Ilocunanns Ha Taki
pecypen, sk Wikipedia, 6a3u manmx pedepartiB Ta mucbMoBux podbit (Studopedia.org ta momibHi) €
HENMPHUITYCTHUMUM.

Bukopucranns komn’wrepis/TesnedoHiB HA 3aHATTI.

Bukopucranus MoOUTBHUX Tene(oOHIB, IJIAHIIETIB Ta IHIIMX I Yac 3aHATHh J03BOJISETHCS
BHUKJIIOYHO Y HABYAJIBHUX IUISIX: OMPAIFOBAHHS TEKCTY JIEKIIIHHOTO MaTrepialy, ONpaIfOBaHHs IUIaHY 1
HaBYAJIBHUX 3aBJaHb JAOOPATOPHOTO 3aHATTS, O3HAWOMIICHHS 3 JI0JIaTKOBOIO 1H(GOPMAITIEI0 HA CTOPIHIIL
HapuanpHO1 quciuiuiinn CE3H 3HY na mnardopmi Moodle, noBinkoBoi iHpopmarii Tomo). ITix gac
3aHATh 3a00pOHEHO HAJCHIIAaHHS TEKCTOBHMX IOBIAOMJIEHb, IMPOCIYXOBYBAaHHS MY3UKH, MEpeBipKa
€JIEKTPOHHOT MOIITH, COI[IATbHUX MEPEX TOILIO.

Komymnikanist

ba3zoBoto mnatdopmoro a1 KOMyHIKaIlii BUKiIagayda 31 ctyaeatamu € Moodle.

BaxxinuBi MOBIIOMIIEHHSI 3arajlbHOTO XapaKTepy PperyispHO PpO3MIIMYIOThCS BHKIAJaueM Ha
dbopymi kypcy. s mepcoHANbHUX 3alUTIB BUKOPUCTOBYETHCS CEPBIC MPUBATHHUX MOBIAOMIICHb.
BiamoBinmi Ha 3amuTH CTYIEHTIB MOJAIOTHCS BHKJIAJadeM BIIPOJAOBXK TPbOX poOoumx mHiB. Jlms
OTIEPaTHBHOTO OTPHMMAaHHSI TIOBIIOMJIEHb MPO OIIIHKKA Ta HOBY iH(OpMaIlito, po3MillleHy Ha CTOPIHIlI
Kypcy y Moodle, Oynp nacka, nmepekoHaiTecs, 0 ajpeca eIeKTPOHHOI MOIITH, 3a3HaYeHa Y BalloMy
npodaiini Ha Moodle, € akTyansHOI0, Ta peryasipHo nepeBipsaiTe nanky «Cramy.

S0 3a TeXHIUHUX Npu4HMH nocTyn a0 Moodle € HemoxiuBUM, ab0 Balle TUTaHHS MOTpeOye
TEPMIHOBOTO pO3IJIAYy, HAmpaBTe EJIEKTPOHHOTO JHCTa 3 IMO3Haukolw «BaxmuBo» Ha anpecy:
1308050lga@gmail.com. 'V mucti 000B’S3KOBO BKaXIiTh Ballle MPI3BHINE Ta iM’s, Kypc Ta mmdp
aKaJeMiuHO1 IpyIu.

Busznanns pe3yabTartiB HepopManbHOI/iHpopMaNIBLHOI OCBITH.

[Topsimox 3apaxyBaHHS pe3y/ibTAaTiB HaBUAHHS, MIATBEPKEHUX cepTH(IKaTaMH, CBIIOITBAMHU,
IHIIMMH JOKYMEHTaMH, 3J00yTUMU 1032 OCHOBHUM MiCIlIeM HaBYaHHS, PEryntoeThes [1omokeHHsaM mpo
NOpSAZOK  BHM3HAHHA  pe3ylbTaTiB  HABYaHHA, OTPUMAHUX Yy  HedOpMalbHI  OCBITI:
https://tinyurl.com/y8gbt4xs.

TOJATKOBA TH®OPMAILIS


mailto:130805olga@gmail.com
https://tinyurl.com/y8gbt4xs

3AMNIOPI3bKUI HALIIOHAJIbHIM YHIBEPCUTET
Cunabyc HaBYaIbHOT TUCIHUILTIHU
EnexktpoxiMiuHi METOIM aHANI3Y

I'PA®IK OCBITHBOI'O IHPOLECY HA 2025-2026 H.p. JOCTynHHH 3a aJpecoro:
https://sites.znu.edu.ua/navchalnyj_viddil/1635.ukr.html.
HABYAHHS TA 3ABE3INEYEHHS AKOCTI OCBITH. IlepeBipka HaOyTUX CTYACHTaMHU 3HaHb,
HAaBUYOK Ta BMIiHb € HEBIJI €MHOIO CKJIAJIOBOIO CHCTEMH 3a0€3IMECYCHHS SIKOCTI OCBITH 1 TIPOBOIUTHCS
BimnoBiHO 10 [loJI0’KeHHS TpO OpraHi3aifito Ta METOJUKY MPOBEICHHS MMOTOYHOTO Ta MiJICYMKOBOTO
CEMEeCTPOBOTO KOHTPOJII0 HaBuaHHs ctyiaeHTiB 3HY https://Ink.ua/gk4x2wkVy .
INOBTOPHE BUBYEHHS JUCHMUIIJIIH. HasBHicth akagemiuHoi 3aboproBaHocti 10 6
HaBYAJBHUX TUCHUILIIH (y TOMY YHCI MPOXOJKCHHS NMPAKTHKH YM BUKOHAHHS KypcoBOi poOoTm) 3a
pe3yibTaTaMi OJIHIET eK3aMEeHAIlIHO1 cecil € MiACTaBOI0 JUIS HaJaHHS CTYAEHTY IpaBa Ha MOBTOPHE
BUBUCHHS 3a3HAUCHUX HABYAJIBHHUX JUCHUILTIH. [lporemypa MOBTOPHOTO BHBUYEHHS BU3HAYAETHCS
[TonoxeHHSIM TIPO MOPSIOK TOBTOPHOTO BUBYSHHS HAaBYAJILHUX AUCIUILIIH Ta IIOBTOPHOTO HABYAHHS Y
3HY: https://Ink.ua/9MVWgEPVz .
BUPIINEHHA KOH®JIKTIB. [lopsanok 1 mpouexypu BperyiatoBaHHs KOHQIIIKTIB, MOB’s3aHUX 13
KOPYNIIMHUMH JiIMH, 3ITKHEHHSIM IHTEpeciB, PI3HUMHU (GopMaMu JUCKpUMIHALll, CEKCyaJbHUMU
JOMaraHHsIMU, MDKOCOOHUCTICHUMHU CTOCYHKaMHU Ta IHIIMMM CUTYallisIMU, L0 MOKYTh BUHUKHYTU Mij
yac HaBYaHHS, periaMeHTyIOThes [100KeHHSIM Mpo MOPSAIOK 1 MPOLeIypy BUPIIICHHS KOH(IIKTHUX
curyamiit y 3HY: https://Ink.ua/EYNg6GpVZ .
KoudmikTHi cuTyanii, 10 BUHUKAIOTh Yy cdepl CTUNEHIIaAIbHOTO 3a0e3ledyeHHs 3700yBayiB BUIIOT
OCBITH, BUPIIIYIOTHCS CTUIIEHIIAJIbHUMH KOMICISIMU (DaKyJIbTETIB, KOJIE/DKIB Ta YHIBEPCUTETY B MexkKax
iX TMOBHOBa)K€Hb, BIAMOBIAHO 10: [loso’kKeHHS MPO TOPSAIOK MPHU3HAYEHHS 1 BUIUIATH aKaJIeMIYHHUX
cruneniii y 3HY: https://Ink.ua/QRVdWGwe3; TTonoxeHHs po MpU3HAYSHHS Ta BUILIATY COIIAIIBHUX
crurtenain y 3HY: https://Ink.ua/3R4avGgelJ.
INCUXOJIOTTYHA JOIIOMOTI'A. Tenedbon npoBipm mpakTuyHOro mncuxosiora Maprti Ipunn
Bagumisum (061) 228-15-84, (099) 253-78-73 (moaenno 3 9 g0 21).
YIOBHOBAJKEHA OCOBA 3 IIUTAHb 3AIIOBITAHHS TA BUSIBJIEHHSI KOPYIIIIII
3anopi3bKOro HaIIOHATLHOTO yHiBepcuTeTy: banax Bikrop ApkaniiioBuu
Enexrponna agpeca: v_banakh@znu.edu.ua
Iapsiua minis: ten. (061) 227-12-76, daxc 227-12-88
PIBHI MOKJIMBOCTI TA IHK/IIO3UBHE OCBITHE CEPEJOBMIIE. llentpanbHi BXoau
ycix HaBuaibHUX KopmyciB 3HY oOmamnani mangycamMu i 3a0e3ledueHHs JocTyny ocid 3
IHBAJIITHICTIO Ta IHIIMX MaJOMOOUIBHMX TpyIl HaceleHHs. Jlomomora sl 3MiHCHEHHS BXOIy y pasi
MOTPeOM HAIAEThCS YEPrOBUMH OXOPOHIIIMU HaBUaIbHUX KopmyciB. CreriaiizoBana monomora: (061)
228-75-11 (mavanbHUK oxoponH). [lopsmok cympoBoay (HamaHHS JOTIOMOTH) OCI0 3 IHBAJIIHICTIO Ta
iHIIUX MaoMOOUTEHUX Tpyn Hacenenus y 3HY: https://Ink.ua/5pVJIrl7VP.

PECYPCHU J1Ji1s1 HABUAHHSA
HAYKOBA BIBJIOTEKA: https://library.znu.edu.ua/. I'padik poOoT aOOHEMEHTIB: MOHEILIOK-
i stauis 3 08.00 1o 16.00; Buxiani qHi: cy6oTa 1 HEALIs.

CUCTEMA EJEKTPOHHOI'O 3ABE3IIEYEHHSA HABYAHHA 3AIIOPI3BBKOI'O
HAIIIOHAJIBHOI'O YHIBEPCHUTETY (CE3H 3HY): https://moodle.znu.edu.ua/.
[Mocunanus s BimHOBIIEHHS napostto: https://moodle.znu.edu.ua/mod/page/view.php?id=133015.

HEHTP IHTEHCHUBHOI'O BUBYEHHS IHO3EMHHMX MOB: https:/sites.znu.edu.ua/child-
advance/.
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