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[Iporpama HaBYATBEHOI TUCHUTUTIHU
1. Onuc HaBYaNbHOT AMCUHUILIIHY, i1 ME€Ta, IPEMET BUBUYAHHS Ta PE3yJIbTaTU
HaBYaHH:

XiMisl HIMPOKO BUKOPUCTOBYETHCS JUIsl BUPIIICHHS CYYaCHUX TEXHOJIOTTUHHUX
3aBAaHb 1 € OJHUM 3 IHCTPYMEHTIB BHUpIIICHHS NPUKIATHUX 3a7a4. BMiHHS
OTPUMYBATH TE€BHI KOHCTPYKULIMHI MaTepiaqud 3 Hanepen 3adaHuMu  (P13UKO-
XIMIYHAUMU ~ BJIACTUBOCTSIMH €  OJHMM 3  KIIOUYOBUX Y  CYYacHOMY
MaTepiaJio3HaBCTBl, 30KpeMa 1 B KOHCTPYIOBaHHI JIITAJbHUX  Aamaparis.
[TinBuieHHsT CTIMKOCTI Ta, 3a HEOOXITHOCTI, 3aXUCT TAaKUX KOHCTPYKIIHHUX
MaTepiasiiB BiA i 30BHINIHBOTO CEPEIOBHINA B YMOBAaX EKCILIyaTailii TaKoX €
OJTHUM 3 3aBJaHb, PO3B’A3yBaHUM 3a JOIOMOTOI0 3HaHb 3 XiMii. [HIITUM acmekTom
BUKOPHUCTAHHS IIUX 3HAHb € CTBOPEHHS, OTPUMAaHHS Ta BUKOPHCTAHHS MaTepialliB
JUTSL €HEeProNepPETBOPIOIOYNX CUCTEM (IMAIUBHUX €JIEMEHTIB, aKyMYJSATOPIB), IO




IIIUPOKO BUKOPHUCTOBYIOTHCSA Yy CYy4JacHIM TexHimi. JlucCIuruiiHa crpuse OUIbII
e()eKTUBHOMY BUBYEHHIO HACTYIMHUX CHEIIaJbHUX AUCHUIUIIH Ta 3aKjagae 0a30Bi
3HAHHS 3 BEJICHHA Ta nepeadadyeHHs pe3yabTaTiB (13UKO-XIMIYHUX IEPETBOPEHD Y
TEXHOJIOTIYHUX MpoIlecax.

Ipeamer qUCHUNJIIHMA: XIMIYHI TOHATTS Ta 3aKOHH, 1110 3aCTOCOBYIOThCS
JUTSL pO3B’sI3aHHST TUTIOBUX 1H)KEHEPHUX 3a/1a4.

Meroro nucuumitinmg € (GOpMyBaHHS Y CTY/ICHTIB 34aTHOCTEM:

— OIKMCYBAaTH Ta MOSACHIOBATH XIMIYHI Mpoliecu Ta (Hi3udHi1 sIBUIIA, K1 iX
CYMPOBOJIXKYIOTh, 13 3aCTOCYBaHHSIM C(HOpMOBAHUX (H13UKO-XIMIUHUX
YSIBJICHB;

— aHaI3yBaTH 3arajibHi MEXaHi3MU Mepediry XiMiuHUX MPOLECIB 3 TOUKH 30py
Cy4acCHUX YsBJICHb PO OYy/J0BY PEUOBUHH;

— BUKOPHUCTOBYBATH TEPMOJMHAMIUHI Ta KIHETUYH1 ()aKTOPH, K1 CIIPUSIOTh
NPOXO/KEHHS XIMIYHUX Peakiliif Ta yTBOPEHHS MOTPIOHUX PEUOBUH;

— TPOBOJUTHU aHAJII3 Ta PO3YMITH MEXaHI3M SIBUIII, SIKI BAHUKAIOTh B
EIEKTPOXIMIYHUX CHCTEMaX.
3riJIHO0 BUMOT OCBITHBOI MPOrpamMu CTYACHTH IICIs 3aCBOEHHS HaBUaJIbHOI

JTUCITUTUIIHU MAIOTh MPOJIEMOHCTPYBATH TaKi pe3yIbTaTH HaBYaHHS:

®axoBi komrneTeHTHOCTI (DK)

OK 01 3MaTHICTh aHaNI3y MaTepialliB, KOHCTPYKIIA Ta MpPOIECiB Ha
OCHOBI 3aKOH1B, TEOPii Ta METOJ[IB MATEMATUKH, TTPUPOTHUUUX
HayK 1 IPUKJIaAHOI MEXaHIK1

OK 10 37aTHICTh ONUCYBaTH Ta KIACU(IKyBaTH IIUPOKE KOJIO
TEXHIYHUX OO’€KTIB Ta TMPOIECIB, IO TPYHTYETbCS Ha
rNIMOOKOMY 3HAaHHI Ta PO3YMIHHI OCHOBHMX MEXaHIYHHUX
TEOpI1i Ta MPAKTUK, a TAKOXK 0A30BUX 3HAHHSAX CYMDKHHMX HAaYK

[TporpamHi pe3ynbtatu HaB4aHHs (IIPH)

ITIPH 09 3HaTH Ta PO3YyMITH CYMDKHI ramy3i (MeXaHiKy piAMH 1 Tasis,
TEIUIOTEXHIKY, EJIeKTPOTEXHIKY, eJNEKTPOHIKY) 1 BMITH
BUSIBJISITH MUDKIMCITUIUTIHAPHI 3B’ SI3KM MPUKIAAHOI MEXaHIKH
Ha piBHI, HEOOXIMHOMY [JisI BHUKOHAaHHS IHIIUX BUMOT
OCBITHBOI IPOrpamMu

[licns  3acBO€HHS ~ HaBUaJNbHOI  JUCHUIUIIHM  CTYAGHTH  MAaloTh
MIPOJIEMOHCTPYBATH TaKi MPEAMETHI PE3yIbTaTH HABYAHHS:
3HAHHSA:
— TMOJIOXKEHb CYYaCHHUX TEOp1i Oy0BH aTOMIB Ta XIMIYHOI'O 3B’SI3KY;
— OCHOBHHX MOHSTH Ta 3aKOHIB XIMIYHOT TEPMOJIMHAMIKH 1 KIHETUKU; METO/I1B
aHaJ13y BILUIUBY MMapaMeTpiB CUCTEMH Ha CTaH XIMIYHOI PIBHOBAry;
— BJIACTUBOCTEN PO3UYMHIB HEEIEKTPOJIITIB Ta €JIEKTPOJIITIB;
— 3aKOHOMIPHOCTEH MPOXOJXKEHHS OKMCHO-BIIHOBHUX TIPOIIECIB Ta PEaKIliii;




— 0COOJIMBOCTEH 3aCTOCYBaHHS XIMIUHUX JDKEPEI eIeKTPOCHEeprii,
3aCTOCYBaHHS €JIEKTPOIIi3Y, METO/IIB OOPOTHOU 3 XIMIYHOIO Ta
EJIEKTPOXIMIYHOIO KOPO3i€I0;

YMiHHA:

— aHaI3yBaTH 3aJIEKHOCTI XIMIYHUX BJIACTUBOCTEN PEYOBUH BIJl TUITY 3B’ SI3KY
Ta OyZ0BH MOJIEKYT,

— pO3paxoBYBaTH OCHOBHI TEPMOJMHAMIYHI Ta KIHETUYHI MTApaMeTpH
XIMIYHUX MPOIIECIB, BUKOPUCTOBYBATH X JUISI CIIPSIMYBAHHS OCTAHHIX y
NOTPIOHOMY HaIPSIMKY;

— OIIIHIOBAaTH MOXKJIMBICTh MEPEOITy peakilii Mixk eJIeKTPOJIiTaMU, BU3HAYATH
ONTUMAaJIbHI cIOCOOU MOCIa0IeHHs 200 MOCUJICHHS T1APOI3Y;

— BH3HAYaTH HAMPSIMOK OKHMCHO-BITHOBHOT'O MPOILECY, CKIIAJAAaTH CXEMH
rajbBaHIYHHUX €JIEMEHTIB, 00UHCIIIOBATH eJeKTpoAH1 noteHuianu t1a EPC;

— BH3HAYATH MOCTIIOBHICTh 31HCHEHHS €EKTPOXIMIYHHUX MPOIIECIB HA
€JIEKTPOJIax 1]l Yac €JIEeKTPOIIi3y, pO3paxOByBaTH KUIBKICTh O/I€pPKaHOI
PEUOBUHHU MICIIS €IEKTPOIII3Y;

— 3aCTOCOBYBaTH METOM 3aXHUCTy METAJIIB BlJ KOPO3ii.

AOCBIA:

— PpO3B’sI3yBaHHS TUIIOBUX 3aBAaHb, 110 BITHOCITHCS JI0 IPEAMETY HaBUAJIbHOI
JTHUCIHILIIHY;

— poOoTu B XiMi4HIi Ja00paTopii, NPOBEAEHHS OCHOBHUX XIMIYHUX PEaKLii B
1a00paTOpHUX YMOBAX, CKJIaJIaHHA 3BITY PO BUKOHAHHS JJAOOPATOPHUX
pOOIT.

2. IIpepekBi3UTH Ta MOCTPEKBI3UTH AUCIUILTIHY (MICII€ B CTPYKTYPHO -JIOTTUHIN
CcXeMi HaBYaHHS 3a BIJIOBITHOIO OCBITHBOIO ITPOTPAMOI0)

Martepian kpeguTHOro Moxayns Oa3zyerbcs Ha auciuruiiHax "Ximig", "dizuka",
"Matematuka" 3a Tmporpamor0 cepenHboi Imkomu. KommereHilii, oTpuMaHi
CTYJAEHTAMH B IIPOLIEC] BUBYEHHS 1[OTO KPEIUTHOTO MOAYJISI, 3aCTOCOBYIOTHCS JIJIsI
OMaHyBaHHS HACTYMHOI AMCHUIUIIHU LHUKIY Mpo(deciiiHOl MIATOTOBKUA APYroro
cemecTpy: «MarepianozuasctBo» (I1008).

3. 3MICT HAaBYAJIILHOI JUCIHUAIUIIHA

Posnin 1. OCHOBHI 3AKOHOMIPHOCTI ITEPEBITY XIMIUHNX
TTPOLIECIB.

Tema 1.1. ATomHO-MoIEKysipHE BUeHHS. CTEXIOMETPUYHI 3aKOHH XIMIi.
XiMist sIK HayKa Mpo PEYOBHHH Ta iX mepeTBOpeHHs. [IoHATTS mpo XiMiuHMMA

enemeHnT. [Boronu. IlpocTi 1 ckiaaHi pedyoBuHU. SABuie anorpomnii. IloHATTS mpo
JTanbTOHIW Ta Oepromiau. Macu (aOCOMIOTHI Ta BIJHOCHI) aTOMIB 1 MOJIEKYJ,



oauHULI BuUMIpy. Moib pedoBuHU. MomsipHa Ta BIJIHOCHA MOJEKYJISIpHA Maca
PEYOBHHH.

3aKoH 30epexeHHs] Macu PEeYOBUH. 3aKOH CTAJOCTI CKJIaly. 3aKOH KpaTHHX
criBBigHOLIEHb. [IOSICHEHHSI OCHOBHMX 3aKOHIB aTOMHO-MOJIEKYJISIPHOI Teopii 3
MO3ULIA BUCHHSI PO ATOMU 1 MOJIEKYJIH.

I"azonomiOHUM cTaH peyoBHH. 3aKOHU 1IclIbHUX Ta3iB. 3aKoH MeHeneena-
Knanelipona. 3akoH ABoraapo. 3HaueHHs 3aKOHY ABOrajipo Ta HaCHiJIKIB 3 OO
3akoHy. MossipHuii 00’eM razy. IIoHATTS mpo BIJHOCHY T'yCTHHY rasy. Meroau
3HAaXOPKEHHS MOJIEKYJSIPHOI MacH pPEYOBHH, IO 3HAXOJSATHCS y Ta3o0mnoaiOHOMYy
CTaHI.

Tema 1.2. Knnacu HeopraniuHUX CIOJYK.

Knacudikauis Heopraniunux crnonyk. [Ipocti ta cknaani peuoBuau. Metanu
Ta HeMeTanu. OKCHAU: KUCIOTHI, OCHOBHI Ta amM(OTEpHi; CIIOCOOM OAep)KaHHSA
OKCHJIIB, 1X XIMIUHiI BiacTuBOCTi. ['igpatu okcuaiB. OcHOBHI Ta amdoOTepHi
rigpokcuau: noOyBaHHS Ta XIMI4HI BIacTHBOCTI. KHICIIOTH: OKCHTEHOBMICHI Ta
OC30KCUTEHOBI; crmocoOu ojepkaHHs, BiactuBocTi. Com, ofepkaHHS Ta
BJIACTUBOCTI CEpEeAHIX, KHCIMX 1 OCHOBHUX coJiei. Peakiiii mojaBiiiHOro oOMIHY.
KomnekcHi crionyku, 100yBaHHS Ta BJIACTMBOCTI. ['@HETHMUHHUHN 3B'I30K MIXK
OKCHJIaMH1, OCHOBAMH, KHCJIOTaMH 1 COJIIMHU.

Tema 1.3. EHepreTrka XiMIYHUX peaKiliil.

BayTpimHs eHepris Ta eHTalbIIis, €K30- Ta eHI0TepMiuHl peakiii. [leprmii
3aKOH TepMoauHamiku. TemoBi eheKTH 3a YMOB CTalOCTI THCKY Ta CTajoCTi
00’eMy, iX B3B’SI30K 3 CHTAJBMIEI0 Ta BHYTPIIIHHOIO CHEPri€l0 CHUCTEMHU.
TepMoximiuH1 piBHSHHSA. 3aKOHU TepMoximii. 3akoH ['ecca Ta HOro BUKOPUCTAHHS
B TEPMOXIMIYHUX po3paxyHkax. CTaHAapTHUN TEMIOBUM eQeKT YTBOPEHHS
XIMI4HOI croiyku. CTaHgapTHA €HTaJbIIIs 3rOPSHHS PEYOBHH.

[Tonsarts npo enTpomito. EHTpormist sk Mipa HEBHOPSAJIKOBAHOCTI CHUCTEMH.
CranpaptHi eHTponii. BrimB eHTpomiiHOrO Ta EHTaIbMiHHOTO (akTOpiB Ha
HAIpSAMJIEHICTh TpoleciB. 3MiHa 1300apHO-130TEPMIYHOTO MOTEHIIany (BUIbHOT
eHeprii ['160ca) sk KpUTEpik caMOIOBUIBLHOCTI MPOTIKaHHS TporieciB. Po3paxyHku
3MiHuM  BUTBHOI eHeprii [100ca. 3amexnicTe BimbHOI eHeprii [1060ca Bix
Temnepatypu. BinbHa enepris ['ensMrombiia.

Tema 1.4. XiMIuHa KIHETHUKA.

I'omorenHi 1 rereporenni cucremu. [IIBUIKICTh peakiliii B TOMOT€HHUX Ta B
rereporeHHux cucremax. MakTopu, 110 BIVIMBAIOTh HA MIBUIKICTh peakiiid. 3aKOH
peaxitii. [ToHATTS TPO MOJIEKYJISIPHICTD Ta MOPAIOK peakiii. [Ipukinanum MmexaHizMiB
XIMIYHMX peakiiii. JIaHIroroBi peakiii.



BB Temmnepatypu Ha mBuuKicTh peakiii. IlpaBuno Bant-TI'odda.
AxTtuBH1 Mosiekynu. Enepris aktuBauii. PiBHsHHS Appeniyca. Ilonsatts mpo
karaii3. IHridiropmu.

Tema 1.5. XimiyHa piBHOBara.

HeoGopoTHi Ta 000poTHI peakilii, XiMiyHa piBHOBara. KoHcranTa piBHOBaru
TOMOT€HHUX Ta FeTEPOreHHUX peakiiid. 3B’A30K 3MIHM BUIbHOI eHeprii ['100ca Ta
KOHCTaHTH piBHOBaru. 3mimieHds piHoBaru. [lpunamun Jle [atenbe. Tlosicuenus
3MINIEHHS XIMIYHOI pIBHOBarM 3 TOYKM 30pYy XIMIYHOI KIHETUKH Ta
TEPMOJUHAMIKHU.

Poznin 2. BYJIOBA PEHOBUHU.
Tema 2.1. bynoBa aTomMiB XiMIYHUX €JIEMEHTIB.

ExcniepumenTanbHi AaHi, 10 CBiMYaTh MPO CKIATHICTH OyIOBH aTOMY.
Enextpon, ioro 3apsn ta maca. Teopis Pesepdopma. Teopis 6ynoBu aToMmy BOIHIO
3a H. bopom. XBHIIbOBI BIIaCTUBOCTI €JeKTpoHA. KoprycKyasipHO-XBUILOBUMN
nyanisMm. PiBHanHs ne bpoinsa. XBunboBa QyHkuis. [TOHATTS mpo €NEKTpPOHHY
I'YCTUHY (ENIEKTPOHHY XMapy).

KBaHTOBi umcna. IXx MoxuBi 3HaueHHs. EHepreTwyHi piBHI Ta mijpiBHi.
EnektponHna opOitans. @opma eneKTpOHHUX opOitaned nanga s-, p- Ta d-
€JIEKTPOHIB.

[Mpunnun waiimenmoi eneprii. [Ipunnun Ilaymni. TlpaBuna KneukoBchkoro.
[IpaBuno I'yaaa. EnextpoHHi GopMynu Ta €JIEKTPOHHI CXEMHM aTOMIB XIMIYHUX
€JIEMEHTIB.

Tema 2.2. IlepioguuHuii 3ak0oH. 3aKOHOMIPHOCTI 3MIHU XIMIYHUX
BJIACTMBOCTEH €JIEMEHTIB Ta iX CIOJYK.

[TouaTkoBe popmymroBanHs nepioguyHoro 3akony (3a 1. I. MenneneeBum).
[lepiomnuna cucremMa sSK BiJOOpaKeHHs TMepioguyHOro 3akoHy. CTpyKkTypa
NEeploIMYHOI CUCTEMHM: TeploAu, Ipynu, marpynu. Homep rpynu i1 BaJeHTHICTH
ereMeHTa. 3MiHa BIACTUBOCTEW €JIEMEHTIB y Mepiofi, B rpymi. Micile eleMeHnTa y
MepIOANYHIA CHUCTEMI — WOr0o HaWBAKJIMBINIA XapaKTepUCTHKA. 3akoH Mosdmi.
CyuacHe opmysroBaHHS MMEPIOAUYHOTO 3aKoHy. [lepioguuna cuctema 1 ii 3B’ 530K
3 OyZI0BOIO aToMa. 3arlOBHEHHSI €JIEKTPOHAMH IT1IPIBHIB Y KOKHOMY MEPIOAl. s-, P-,
d-, f-emementu. Yucimo eneMeHTiB y mepiofi. EmeMeHTH ToJoBHHX 1 MOOIYHHMX
niarpymn. ,,IIpockok” enektpoHa y d-enmemeHTiB. f-eJeMeHTH, OCOOIMBOCTI iX
€JIEKTPOHHOI OY/I0BH 1 MOJIOKEHHS B MEPIOAUYHINA CUCTEMI.

Enepris ioHizarlii, eHepris CropiIHEHOCTI JI0 €JIEKTPOHA, 1X 3aJICKHICTh Bij
3apsny sAapa, pajaiyca i €JIeKTPOHHOT Oy/I0BH aToMa. 3aKOHOMIPHICTh 3MIHU €Heprii
10HI3aIlli Ta €Heprii CIOPIAHEHOCTI A0 €JIEKTpOHA y eJEeMEHTIB B TIepiogax 1
rpynax.  EnekTpoHeraTwBHICTh.  3HAUEHHS  E€JIEKTPOHETaTUBHOCTI IS



XapaKTEePUCTHUKHU XIMIUHHMX BJIACTUBOCTEH ejeMeHTiB. [lepioanyni Ta HENepioAUyHi
BJIACTHBOCTI €JIEMEHTIB. 3B’SI30K MIX IMOJIO)KEHHSIM €JIEMEHTa y MeplOJANYHIN
CHCTEMI Ta HOro eleKTpOoHHO OyoBoro. Homep rpynu Ta BaJIeHTHICTh €JIEMEHTA.

Tema 2.3. XimiuHuii 3B s130K. BriactuBocTi Mosiekyn. MikMONeKyIsipHa
B3a€EMOJT1AI.

BasieHTH1 eeKTpOHU 1 BaJICHTHICTh €JIEMEHTIB B OCHOBHOMY 1 30y/I>KEHOMY
cranax. Teopis criHoBoi BasieHTHOCTI. [Ipuposa ximiuHoro 3B’s3ky. KoBanenTHumit
3B’SI30K, MOTO XapaKTepUCTUKU: TOBKUHA 1 eHepris. OCHOBHI MOJIOKEHHSI METOAY
BajleHTHUX 3B’s13KiB (MB3). HacuueHicTh 1 HanpsIMIIEHICTh KOBAJIEHTHOT'O 3B SI3KY.
MexaHi3MH YTBOPEHHSI KOBAJIEHTHOTO 3B’S3Ky. BajeHTHI KyTH B KOBAJICHTHHUX
MoJsiekyiax. ['10puau3aiiis arToMHUX OpOiTalield, TUTIA T10puan3aIlii. G- 1 m-3B’SI30K.
JlenokamizoBaHU T-3B’SI30K.

JloHopHO-akuentopHa B3aemonis. [lonmsipHuii 1 HENOJMSPHUN KOBaJIEHTHUMN
3B’s130K. CTyneHi okucHeHHs. EdekTuBHI 3apsau atoMiB. loHHHI 3B’S30K, HOTrO
BJIACTUBOCTI: HEHACUYEHICTh 1 HEHAIIPABIIEHICTh. MeTaliuHuii 3B’ A30K.

[TonsipHi 1 HeMOMSAPHI MOJIEKYIU. J[UTTONBEHUI MOMEHT. 3aTHICTh MOJIEKYJ
o0 TmoisApuzaiii. MiKMONEKYIsSIpHa B3a€EMOJISA: Opl€HTallliiHa, 1HAYKIIiHA,
aucnepciiiHa B3aeMoJlis  MoOJIeKyJd. BoaHeBuid 3B’A30K, HOro 0cOOJUBOCTI.
MIiKMONEKYJISIpHUHN Ta BHYTPIITHHOMOJIEKYJISIPHUNM BOJIHEBUI 3B’ 130K, MOTO BILIUB
Ha (13UYHI BIACTUBOCTI PEUOBHH.

Po3nin 3. PO3YNHMN.
Tema 3.1. 3aranbHi BIaCTUBOCTI PO3UYHHIB.

Hucnepchi cucreMu. MonekyasipHi po3uyMHU. PO3YMHHUK Ta poO3YMHEHA
pedoBuHa. CrnocoOM BUPaKEHHS KOHIEHTpallii po3uuHiB. [Ipouecu, 110
BIIOYBAIOTbCSA MPU PO3YMHEHH! Tra3omoAiOHMX, PIIKHX Ta TBEPAMX PEUOBUH B
pinuHax. Combartariisg. Temmota (eHTanbIisg) pO3YMHEHHSA. BrumB mnpupoau
PEYOBHH, TUCKY Ta TEMIIEPATYPH HA PO3UMHHICTH Tr'a3iB, PIAUH Ta TBEPAUX PEUOBHUH
y piguHax. 3axkon I'empi. 3axonu Payns. Ix BusHauenHs, maremaTuunuii Ta
rpadiunnii Bupa3. Ocmoc. Ocmornunuii Tuck. 3akoH Baut-I'odda. Buznauenus
MOJIEKYJISIPHUX Mac PO3YMHEHUX pedoBUH. 3aKoH CeueHoBa.

Tema 3.2. Po34urHU €JIEKTPOIIITIB.

BigxuneHHss po3uMHIB €NEKTPONITIB BiA 3akoHIB Payns. [3oToHiuHuUMA
koedimient. CTymiHp aucorliamii Ta i BU3HAUYCHHS 4Yepe3 3HA4YCHHS 130TOHIYHOTO
koedimienta. Teopiss Appeniyca. Poiib po3uMHHUKA MpU TUCOIIAIT PEUOBUHHU.
CunmpHi Ta cnalki enextponitu. KoHcranta nucorariii ciaOKuX eJIeKTPOJIITIB.
3akoH po3BeneHHs OcTBanbaa. CTymiHYacTa JUCcoIiaris.

Knacudikanis enekTposiTiB 3a XapakTepoM 10HIB, IIO0 YTBOPIOIOTHCA MpPH
JUCOINalii: KUCJIOTH, OCHOBU, aMmdomitu, comi. JloOyTok pO3YMHHOCTI



MaJIOpO3UYMHHUX peYOoBUH. Peakiiii i10HHOro oOMiHYy B pO3UMHaX €JICKTPOITIB Ta
YMOBH iX Mepediry B NpsIMOMY HaIpPSIMKY.

Tema 3.3. ucomiamnis Bogu. Bogueuit mokasHuk. ['iapoi3 coeil.

ENeKTpoNIiTHYHA AMCOLIAlis MOJEKyl BOAW. VIOHHMIA HOOYTOK BOJH.
Bonuesuit nokasnuk pH. KucinotHo-ocHOBHI iHAMKaTopu. ['iaponi3 comneit. Pi3ni
BUIIAJIKU TiJpomizy coneill. MOHHI Ta MONeKynspHi PiBHSHHS peakiiil rimposisy.
Busznauenns peaxiiii cepeoBuIna po34rHiB COJICH.

Po3nin 4. OKMCHO-BIJTHOBHI ITPOLIECH.
Tema 4.1. OKUCHO-BIJIHOBHI peakiiii.

[Iportecn oxucneHHss Ta BimHOBICHHS. OKWUCHUKM Ta BITHOBHUKH.
[TocnigoBHICTh CKJIaAaHHS OKHCIIOBAIBHO-BITHOBHUX peakiii, ix kiacudikaris.
VYpiBHIOBaHHS OKHCHO-BITHOBHHMX pEaKI[ii METOJOM €JIEKTPOHHOTo OanaHCy
(meron Hekpacosa). Briis cepenoBuiia Ha epedir OKMCHO-BITHOBHHUX PEaKIIii.

Tema 4.2. 'arpBaHIYHI €JIEMEHTH.

EnexTpognuii moreHIian, WOro YTBOPEHHS, BHUMIPIOBAaHHS €JIEKTPOJIHHUX
noteHiianiB. CTaHIapTHI €JIEKTPOAHI MOTeHIanu. Tabiuisl OKUCHO-BITHOBHUX
noteHmianiB. Hampsamok mepediry OKHCHO-BIZHOBHHX peakIlid. 3aJleHICTh
EJIEKTPOJHUX MOTEHINANIB B/l TEMIIEpaTypH Ta KoHIeHTpalii. @opmyna HepHcra.
Psa nanpyr metaniB. Tumnu enekTpo/IiB.

lanbBaniuHMIT eneMeHT, WOro eleKkTpoxiMmiuHa cxema. Ilporecu, 110
BIIOYBAlOTCA HAa  €JIEKTpoAax Mpu poOOTI  rajabBaHIYHOTO  €JEMEHTAa.
EnexTpopyuriiina cuia rajibBaHIYHOTO eneMenTa. [lonspusanis enekTpoiB.

Tema 4.3. Enextpoximis. Enexktpomis.

[ToHATTS TIPO eneKTpoi3. YMOBU, HEOOXIIHI ATl MPOBEIEHHS €IEKTPOII3Y.
AHOJHE OKHCHEHHS Ta KaToJIHE BiJHOBJIEHHS. EneKTpoini3 3 HEpO3UMHHUM Ta
PO3YMHHUM aHOAaMH. 3aKOHM eJeKTposizy. IlocmigoBHICTH pO3psALy 10HIB Ha
karoni Ta awnoni. 3axkonu Dapanmes. Buxinm 3a ctpymom. Bukopucranus
eJIEKTPOI3y (OTPUMAaHHS Ta OYMIIEHHS METAJIB, 3aXUCHI IOKPUTTS).

Tema 4.4. Kopo3ist MeTaliiB Ta CIijiaBiB. 3aXUCT BiJl KOPO3ii.

Kopo3siss meraniB. Knacudikaiiiss KOpO3iMHMX MpOLECIB 332 MEXaHi3MOM
Kopo3ii. XiMiyHa 1 eNneKTpoxiMiuyHa Koposis. [IpuyuHuU, MO COpPUSIOTH KOPO3ii.
EnexTpoani mpoiiecu y KOpO3iMHMX rajbBaHIYHUX €JIEMEHTIB. MeToau 3aXucTy
METaliB BiJ KOpO3li: JIEryBaHHS METaJIB; 3aXUCHI MOKPUTTSA (HEMETalllyHI,
METaIi4Hl); EeJEKTPOXIMIYHI METOIU 3aXUCTy (MPOTEKTOPHUHN, 30BHIIIHHOTO



MOTEHIlIay); 3MIHa arpeCMBHOCTI  KOPO3IMHOrO  cepeaoBHINa  (BBEICHHS
1HT101TOp1B, 3MEHIIEHHS KOHIIEHTPAllll arpECUBHUX KOMITOHEHTIB).

4. HaBuasnpHI MaTepiajiy Ta pecypcu

HaBuanpHi wMmatepianu, 3a3HayeHl HWXK4Ye, JOCTYNHI y Oibmioreni
yHiBepcuteTy. OOO0B’SI3KOBOIO /0 BUBUYCHHS € 0a30Ba JiTepaTypa, 1HII MaTepiaiu
— (paxkynpraTuBHi. Po3miim Ta TeMH, 3 SKUMH CTYJAEHT Ma€ O3HAMOMHUTHUCH
CaMOCTIIHO, BHMKJaJay 3a3Hayae€ Ha JIEKUIWHUX Ta MPAKTUYHUX 3aHATTIX.
[IpesenTartii nmekmiii Ta 3BITH 10 BUKOHAHHS JaOOPATOPHUX POOIT PO3MIIICHO Y
BIAMOBIAHOMY JHMCTaHIIHHOMY Kypci [11].
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HaBuanbHuil KOHTEHT
5. Meroarka omaHnyBaHHSI HABYAJILHOI JUCITUTUTIHU (OCBITHHOT'O KOMITOHEHTA)

JlexiiiiHi 3aHATTS

BuuntyBanHs JIeKIid 3 UCHUIUIIHM MPOBOJIUTHCS MapaliebHO 3
BUKOHAHHSIM CTYJEHTaMH JJAOOPaTOPHHUX POOIT Ta PO3TISLAOM HUMH MUTaHb, IO
BUHOCATHCA Ha caMOCTIHY poOoTy. [Ipy unTaHHI JeKIiil 3aCTOCOBYIOTHCS 3aCO00H
st BineokoHpepeniiit (Google Meet, Zoom TOI110) Ta 17IFOCTPATUBHUNA MaTepian y
BUTJIAII Tpe3eHTallii, ki po3mimeni Ha rutatdopmi Moodle[11]. ITicos koxkHOT
JEKIT PEeKOMEHAYEThCSI O3HAHOMHUTHUCH 3 MaTepiajJaMHu, PEKOMEHIOBAaHHUMH JIJIs
CaMOCTIMHOTO BHBYEHHS, a MEpe/] HACTYITHOIO JIEKII€I0 — MOBTOPUTH MaTepial
MIONIEPEAHBOI.

No | Onuc 3aHarTs

1 | Tema 1.1. [onsrrs mpo ximiuHu#M enemeHT. [IpocTi 1 ckilagHi PEeUOBUHHU.
AOCOIIOTHI Ta BIAHOCHI Macu aToOMIB 1 MoJieKys1. Mok pedyoBuHu. MossipHa
Ta BIAHOCHA MOJIEKYJIIpHA Maca PEYOBUHH.

3akoH 30€peKeHHST Macu PEYOBMH. 3aKOH CTaJOCTI CKiaay. 3akoH
ABorazipo Ta ioro Hacaiaku. Mossipauii 00’em razy. [IoHSATTS po BIZHOCHY
TYCTUHY razy. MeTroau 3HaxXO[KEHHS MOJIEKYJSIPHOI MacH PEYOBHH, W10
3HAXOSATHCS y ra30Mo[I0HOMY CTaHI.

2 |Tema 1.2. Knacudikauis HeopraHiyHux crnoinyk. IIpocti Ta ckiagHi
pedoBunn. Metamu Ta Hemetamu. OKCuaM, OCHOBHI Ta ampoOTepHi
TIIPOKCUIINA, KHUCIOTH, COJi: CIOCOOM ONep’KaHHS, XIMIYHI BJIACTHUBOCTI.
Peaknuii mopagiitHoro oOMiHy. KowmriekcHi crnoiyku, Jg00yBaHHS —Ta
BJIACTHBOCTI. ['€HETHYHHMI 3B'I30K MDK OKCUJAMH, OCHOBAMH, KHCIIOTAMH 1
COJISIMU.

3 | Tema 1.3. BHyTpimHs eHeprisi Ta €HTajbIIis, €K30- Ta €HIOTEPMIUHI peaKilii.
[Tepmuii 3akoH TepMoaMHaMiKK. TerIoBl ePeKTH 3a YMOB CTaJIOCTI TUCKY Ta
CTAIOCTI 00’eMy, iX 3B’S30K 3 EHTAIBIIEI0 Ta BHYTPIIIHHOI CHEPTIEI0
cuctemu. TepMOXiMIUHI piBHSHHSA. 3aKOHU TepMoxiMmii. 3akoH ['ecca Ta Horo
BUKOPUCTaHHS B TEPMOXIMIYHUX po3paxyHkax. CTaHIapTHHI TEIUIOBUI
e(eKT YTBOpEHHS XIMI4HOI crnoaykd. CTaHmapTHa EHTalbMis 3rOpSHHA
PEUOBHH.

4 | Ilponosxkennss Temu 1.3. Tlomstrs mpo entpomito. EHTpomis gk Mipa
HEBIIOPAJIKOBaHOCTI cucteMu. CTaHAapTHI eHTpomnii. BriuB eTponiiiHoro ta
EHTAIBMINHOrO (akTOpiB Ha HANPSAMIEHICTh MpoueciB. 3MiHa 1300apHO-
130TepMIYHOTO MOTeHmiany (BUIbHOI eHeprii [100ca) sk  KpuTepii
CaMOJIOBIJILHOCTI MPOTiIKaHHA IpoueciB. Po3paxyHku 3MiHM BUIBHOI €Heprii




['166ca. 3anexHicTh BUIbHOI eHeprii ['100ca Bij TeMnepaTypu.

Tema 1.4. 1IBuakicTh peaxiiiii B TOMOT€HHUX Ta B TE€TEPOrC€HHUX CHUCTEMaX.
3akon girounx wmac. Ilpocti Ta ckmagHi peakuii. Tlonsarrs 1po
MOJICKYJISIDHICTh Ta TOpsAOK peakuii. [lpukianu MexaHi3MiB XIMIYHUX
peakuiif. Brums Temneparypu Ha mBHUIKICTh peakii. [Ipasuno Bant-I'odda.
Enepriga aktuBauii. PiBHsiHHA Appeniyca. [ToHaTTs po karaiiis.

Tema 1.5. Cran xiMiuHO1 piBHOBaru. KoHcTaHTa piBHOBaru roMOTr€HHUX Ta
reTEepPOreHHMX peakiliii. 3B’sI30K 3MIHM BUIbHOI eHeprii ['160ca Ta KOHCTaHTH
piBHOoBaru. 3MmimeHHs piBHoBaru. [lpunmun Jle [latenbe. IlosicHeHHs
3MIIIEHHS XIMIYHOi pIBHOBard 3 TOYKM 30py XIMIYHOI KIHETHKU Ta
TEPMOJTMHAMIKHU.

Tema 2.1. Teopis Pesepdopna. Teopis OymoBu atomy BOJHIO 3a bopowm.
XBUJILOBI BIACTHBOCTI e€NEeKTpoHa. KopmyCKylIspHO-XBHJIBOBHH Tyami3Mm.
PiBusauss ne bpoiinsa. XBumboBa QyHKIisS. [IOHSATTS 1Opo  €IEKTPOHHY
ryctuHy KBantoBi umcna. Enepreruuni piBHI Ta miapiBHI. EnexktponHa
opOitans. [lpuamun nHalimenmoi edHeprii. I[lpuamun Ilaymi. IIpaBuna
KneukoBcbkoro. Ilpasuno I'yama. Enextponni ¢opmynun Ta eneKTpOHHI
CXEMH aTOMIB XIMIYHHX €JIEMCHTIB.

Tema 2.2. CtpykTypa HEepioAMYHOI CHCTEMHU: MEPIOAW, TPYIMHU, MiATPYIIH.
Homep rpynu 1 BajeHTHICTh €JeMEHTa. 3MiHA BJIACTUBOCTCH E€JIECMEHTIB Y
nepioai, B rpym. 3akoH Mo3ni. CydacHe (OpMYIIOBaHHS MNEPIOAUYHOIO
3akoHy. Ilepiognuna cucrtema 1 ii 3B’s130K 3 OynoBow aroma. EnemeHTH
TOJIOBHUX 1 MOOTYHUX MIATpyIL. ,,IIpocKoK™ enekTpoHa y d-eJieMeHTIB.

[IpomoBxenuss Temu 2.2. EHepris ioHi3alli, eHepris CHOPIAHEHOCTI 0
€JIEKTPOHA, EJIEKTPOHEraTHUBHICTh, 3aKOHOMIPHICTh iX 3MIHM B mepiojax i
rpynax. 3B’30K MIXK [TOJIOKEHHSIM €JIEMEHTa y NMeplouuHiil cucTeMi Ta HOro
EJIEKTPOHHOIO OYIOBOIO.

10

Tema 3.2. Enextpomitu, ix knacudikamig. CrymiHe aucoriamii Ta il
BU3HaueHHs Teopis AppeHniyca. Ponb po3umHHMKA TpU  JUCOIIAI]
peuoBuHHu. CuiibHI Ta cialki enektponitu. KoHcranta aucomiamii cinabkux
eNneKkTponiTiB. 3akoH po3BeneHHs OctBanbaa. CTymiHYacTa IUCOLIALis.
Peaxi11ii 10HHOTO 0OMIHY B pO3UMHAX €JIEKTPOJIITIB.

11

Tema 3.3. EnexkTpomiTudyHa aUCOIliallisl MOJICKYJ BOJIH. Wonuwuii JI00YTOK
Bonu. Boanesuit mokasuuk pH. I'igpomiz coneii. Pi3Hi BuUmagku riaposizy
conei. VMoHHI Ta MONEKy/IspHi piBHAHHA peakuiif rizpomizy. BusnaueHwHs
peaKIlii cepeoBHINA PO3YNHIB COJICH.

12

HanucanHnst MO yJIbHOT KOHTPOJIBHOI pOOOTH.

13

Tema 4.1. Cryninp oxucHeHHsA. [Ipoliec OKMCHEHHS Ta BiJIHOBJIEHHS.
OxucHuKN Ta BIOHOBHHKU. [lOoCIIIIOBHICTH CKJIAMaHHSA OKHCHO-BIJHOBHHX
peaxiiii, ix kiacudikarrisi.

14

[IpomoBxenuss Temu 4.1. VYpiBHIOBaHHS OKHCHO-BIIHOBHUX PEaKIlii
METOZIOM €JIeKTpOHHOro OanaHcy (meron Hekpacora). Bru cepenouiia
Ha 1epeOIr OKMCHO-BIJIHOBHUX PEAKITIH.

15

Tema 4.2. EnekTpomHwii NOTEHIaN, HOro YTBOPEHHS, BUMIPIOBAHHS




peakuiif. 3aJeXKHICTh EJNEKTPOAHUX NOTEHIIAIIB Bl TEMIEpPaTypu Ta

eNeKTPOAHUX MoTeHiamB. CTaHAapTHI €IeKTPOJHI MoTeHIianu. Tabmuis
OKHCHO-BIJIHOBHMX mMoOTeHIiamiB. HampsMok mnepediry OKHCHO-BIIHOBHHX

koHneHTpaiii. @opmyna Heprcera. Psig Hanpyr metasiB. TUIIH €1EKTPO/IIB.

16

[IpomoBxenuss temu 4.2. Kiacudikarist enekTpomiB Ta TrajbBaHIYHHUX

eleMeHTIB. ["aJibBaHIYHMI eleMeHT, Moro enekTpoximiyHa cxema. Ipouecn,
o BiAOYBalOThCS Ha EJNEKTpPoAax MpH poOOTI TaJlbBaHIYHOTO €JIEeMEHTA.
EnexTpopymiifiHa cusa rajbBaHIuHOTO €JIEMEHTA.

17

Tema 4.3. TloHATTs Tpo e€NEKTPOsi3. YMOBU, HEOOXiTHI I MPOBEICHHS
eJIeKTPOJII3y. AHOJIHE OKHCHEHHS Ta KaTOJHE BIJIHOBJICHHS. EnekTporni3 3
HEPO3YMHHHUM Ta PO3UMHHUM aHOJIAMH.

18

[Tponoxenus temu 4.3. 3akoHu enekTpoizy. [ocmiioBHICTh pO3psTy 10HIB
Ha KkaToAi Ta aHoni. 3akonu dapanes. Buxin 3a crpymom. Bukopucranus
eJIeKTPOoIII3y (OTPUMAHHS Ta OUMIICHHS METaJIIB, 3aXHUCHI TIOKPUTTS).

JlabopaTopHuil TPaKTUKYM

Meroro 1a00paTOPHOTO MPAKTUKYMY € 3aKpIIJICHHS TCOPETUYHUX 3HAHD,

OTPUMAHUX Ha JIEKIISX Ta B MPOIECI CaMOCTIMHOI POOOTH 3 JiTepaTypHUMH
JOKEpellaMi B XOJ1 BHUBYECHHS HAaBUAJIBbHOI JUCHMIUTIHU «XiMis». Martepian
7a00paTOPHOTO TMPAKTHUKYMY CIPSMOBAaHWNA Ha 3aKpIIUICHHS Ta TMOTJIUOJICHHS
MPAKTUYHUX HABHYOK POOOTH B JIAOOpaTOPIi.

Twxnens | Tema Ornuc 3amIaHoBaHoi poOOTH
1 BusHaueHHs O3HalloMHUTHCA 3 OJHUM 3 METOMAIB 00 €MHOTrO
KUIBKOCTI  JIYTY B | aHaJli3y Ta CTEXIOMETPUYHUMH 3aKOHAMU XiMii,
pPO3YHUHI 00’€MHUM METOJIOM BH3HAUUTU KUIBKICTH JIyT'Y
B 3aIpOIIOHOBAHOMY PO3UHHI.
[IponeMoHCcTpyBaTH po3paxyHKH 1 poOOTy
BUKJIa/1avYy.
2 Busnauenns BaroBum MeTomOM BH3HAUUTH MOJISIPHY Macy
MOJISIPHOT Mmacu | kapooH(IV)  okcuny.  OsHailomuThCcs 3

kapOoH(IV) okcuny

PIBHSHHSM CTaHY 1J€aJIbHOTO ra3y Ta MOHATTAM
BITHOCHOI TYCTHHW OJHOTO Ta3y 3a IHIIUM.
[IponeMoHCTpYBaTH pO3paxyHKH 1 poOOTy
BUKJIaJayvy.

3 JoOyBaHHs ta | OgepxaTd Ta NPOAEMOHCTPYBAaTH XIMIYHUN
XIMIYHI BJIACTHBOCTI | XapakTep  JeAKuX  okcuiiB.  Opepxatu
OKCH/JIIB Ta | BKKOPO3UYMHHI  TIAPOKCUIM  METaliB  Ta
HEPO3YNHHHX BU3HAYUTH XIMIYHHUM MUIIXOM iX XapakTep.
T1POKCUIIB CamoCTIiHO  CKJIaCTHM  PIBHSHHS  PEAKIIIi.
[IpogemMoHCTpyBaTu poOOTY BHUKJIAZAUy.
4 JloOyBaHHs ta | OnepkaTd 3amporoHOBaHI COJ, BUBYUTH iX
XIMIYHI BJIACTUBOCTI | XiMiuH1 BJacTUBOCTI. CaMOCTIMHO CKJIACTH




coJieit piBHSHHA peakilii. [IpoaeMoncTpyBatu poboTy
BUKJIQJIavy.

5 JloOyBaHHs ta | OnepkaTd 3ampoNOHOBaH1 CIIONIYKH, BUBUYUTHU
XIMIYHI BJACTHBOCTI | iX XiMiuHiI BIacTUBOCTI. CaMOCTIMHO CKJIacTH
KOMILJIEKCHUX piBHAHHS peakiii. [IpogeMoHCTpyBaT pobOTyY
CIIOJTYK BUKJIaJaqy.

6 BusznaueHHs BianoBigHO 10 OTpUMAHOrO 1HAWBIAYaJTBLHOTO
CTaHIapTHOTO YU TPYIMOBOT'O 3aBIaHHS TIPOBECTH PEAKIIIIO
TeryioBoro  e(dexTy | HeiTpamizaiii CHUIBHOI KHCJIOTH  CHJIBHOIO
peaxiii OCHOBOIO 1 OOYHCIUTU TEIJIOBUU e(dEKT 1€l
HeHTpasizarmii peakiii. [IpomeMoHCTpyBaTH po3paxyHKH 1

po0OTYy BHKJIJauy.
7 XiMiuHa KIHETUKa BinmoBigHO 1O OTpUMAHOrO 1HWBITYaTbHOTO
3aBIaHHS BCTAHOBUTH XapakTep 3aJIeKHOCTI
IIBUJKOCTI Ta KOHCTAHTH MIBUAKOCTI peaKilii
Bl KOHIIGHTpallli OJHOTO 3  pEarcHTIB,
OOYHUCIUTH KOHCTAHTY IIIBHUIKOCTI peakiii.
3poOuTH BUCHOBOK TMPO TOPSIOK peakilii 3a
BKa3aHOIO peudoBuHOW. [IpogemoncTpyBatu
PO3PAaXyHKHU 1 poOOTY BHKIIAJAUYy.

8 XiMIYHa KIHETHUKA BianoBigHO 10 OTPUMAHOrO 1HAWBIAYaTBLHOTO
3aBaHHS BCTAHOBUTH XapakTep 3aJeKHOCTI
IIBUJKOCTI Ta KOHCTAaHTH IIBUIKOCTI peakiiii
BIT TEeMIepaTypd, OOYMCIUTH  3HAYCHHS
KOHCTAHT IIBHUJKOCTI 3a BKa3aHUX TeMIIepaTyp
Ta TEMIIEpaTypHUU KOEPIIIEHT IIBUJKOCTI
peakuii. I[IpomeMoHCTpyBaTH po3paxyHKH 1
poOOTYy BHKJIAJAuy.

9 XimiuHa piBHOBara Buznauutu  ymMOBM  3MIiIIeHHS — XIMIYHOL

pIBHOBaru TMpu TMEBHIM 3MiHI yMOB 1i
BCTAHOBJICHHS. 3pOOUTH  BHUCHOBKHM  UIOJI0
MOJKJIMBOCTI K€PYBaHHS XIMIYHUM MPOIIECOM 3a
JOTIOMOTOI0  NPUHIIUIY  Jie [arenbe.
[IponeMoHCTpyBaTH poOOTY BHUKJIAJAYy.

10 JlocmimKxeHHs Jlobytn Ta JOCHIAMTH XIMIYHUH XapakTep
BIIACTUBOCTEH BUIUX TiapokcuaiB ememeHntiB Il mepioxy.
T1APOKCHU/TIB 3poOUTH BHCHOBOK IIOAO XapakTepy 3MiH
€JIEMEHTIB III | BmacTuBoCTEM Ta MIPUYHH bOTO.
nepioay. [IponemMoHCTpyBaTH pOOOTY BHKJIAJauy.

11 3aranpHi BusHaueHHS TEIUIOTM PO3YMHEHHS Ta TEIUIOTH
BJIACTHBOCTI rigparaiiii, BUBUCHHS BIUIMBY TEeMIIEpaTypu Ha
PO3UMHIB PO3UMHHICTh CIOJYK, BIUIMB KOHIIEHTpAIii

PO3UMHEHUX pPEYOBHMH Ha  (DI3UKO-XIMIYHI
BJIACTHBOCTI  po3uuHiB. [IpogemoHCcTpyBaTH




po0OTYy BHUKIIaJayvy.

12 Pozunnu OzHnaiiomuTHucs 3 3aralbHUMU
CJIEKTPOIITIB 3aKOHOMIPHOCTSIMU TIPOXOJKEHHS PEaKIid MIXK
€JIeKTPOJIITAMH, BUKOHATH iX Ha MPaKTHII.
CaMOCTIHHO  CKJIACTU  PIBHSIHHA  PEAKIlIH.
[TpogeMoHCTpYBaTH pOOOTY BHKIIAIadYy.
13 Jlmcorriarist BOIH, Busnauntu 3MiHy peakiii cepefoBUIlA B
BOJHEBUM TMOKAa3HUK. | po3uuHax cojieil. [ocmiautu Qakrtopu, 110
["ipponi3 coneit BIUTMBAIOTHh Ha MIMOUHY rigponizy. CaMocTiiHO
CKJIaCTH PIBHAHHS peaxiiii.
[TponeMoHCTpYBaTH poOOTY BHUKIIAJAUYy.
14 OKHUCHO-BITHOBHI JlocmiauTy  B3aEMOAII0  MDK  THIIOBHMH
peakiii OKHCHMKaMU Ta BIJIHOBHUKAaMHU. 3POOUTH
BUCHOBKM 110J10 YMOB TipoBeneHHsa OBP.
[TponeMoHCTpYBaTH poOOTY BHUKIIAIAUYy.
15 SAxicHuit anam3 | [IpoBectn aHaii3 po3dMHY COJIi 3a TOTIOMOTOO
PO34YUHY COJIi SKICHUX peakI[ii Ha BIANOBIIHI KaTIOHW Ta
aHIOHU. [IponemoHcTpyBaTH poboTy
BUKJIAJAvy.
16 Amnaji3 ciraBiB Bu3Hauntn OCHOBHI KOMIIOHCHTH CIIJIABIB,
BHUBYHMTH XIMIYHI BJIACTUBOCTI METAJIB, SKI
BXOJISITh hi (o) CKJIaay  HaWBaKIWBIIIAX
KOHCTPYKIIHHUX Ta CJIEKTPOTEXHIUHUX
CIUTaBIB. [IponemoHCTpyBaTH poboty
BUKJIaJaqy.
17 ["anbBanivH1 Cknactu raJbBaHIYHUN €JIEMEHT Ta BUMIPSATH
€JIEMEHTHU rioro EPC. TIlpomemoncTpyBaté  poOOTy
BUKJIAJavy.
18 EnexTtpoximis. HaBuuturcs xopuctyBaTucs €JIeKTPOJI3ZepoOM Ta
Enexrpomnis. MOSICHUTH 3JICKHICTh XapaKTepy €JNEKTPOJHHUX

[lincymkoBe 3aHATTS

MpOIECiB  BIJ ~ MarepiajiB  €IeKTPOIiB.
CamoOCTIiHO  CKJIaCTH  PIBHSHHS — PEAKIII.
[TpogemoHCTpyBaTH POOOTY BUKJIATAUY.

Jlo BimoMa CTYIEHTIB JOBOJIUTHCS KUIBKICTh
OaiB, Ky BOHU HaOpaJld MPOTATOM CEMECTpY.
Crynentd, saki OylId HE JONYIICHUMHU J10
CEMECTpPOBOI aTecTallii 3 KpPeAUTHOTO MO,
MalOTh YCYHYTH MPUYHHH, 10 TPU3BEIH 10
IIHOTO.

6. CamocrTiitHa poOoTa cTyaeHTa

Camocriiina poOota ctynenta (CPC) mnpotsrom ceMecTpy BKIIIOYAE

MOBTOPEHHS JIEKIIHHOTO Marepialy, BUKOHAHHS 1HAMBIAyaJbHUX JOMAIIHIX




3aBAaHb, 0OPMJICHHS 3BITIB 3 BUKOHAHUX JIA0OpPaTOPHHUX POOIT, MIATOTOBKY 0O
MOAYJIbHOI KOHTPOJIbHOI POOOTH, MIATOTOBKY 10 3aXMCTY JIADOpAaTOPHHUX pPOOIT
(HamucaHHS KOHTPOJBHUX poOOIT), MIATOTOBKY JO 3alliky. PekoMeHIoBaHa
KUIBKICTh TOJIMH, SIKa BIIBOJUTHCS Ha MIATOTOBKY JI0 3a3HAYEHUX BUJIIB POOIT:

KispkicTh TOIUH
Bung CPC . a
Ha MiTOTOBKY

[TigroToBKa 10 AyTUTOPHUX 3aHATH. TOBTOPEHHS JICKIIHHOTO | 2 — 3 TOJWHU Ha
MaTepialy, BAKOHaHHS 1HMBIIyalbHUX JOMAIIIHIX 3aBJIaHb, | THXKJEHb
CKJIQJIaHHs PIBHSHBb peakiiil 10 1abopaTopHUX POOIT,
HirOTOBKA O KOHTPOJIbHUX POOIT, OPOPMIICHHS 3BITIB 3
BUKOHAHHUX JJA0OPATOPHUX POOIT

ITinroroBka 10 MKP (moBTOpeHHs marepiany) 4 ronuHH

[TigroToBKa 110 3a7iKy 8 ronuH

[ToniTuka Ta KOHTPOJIb
7. TTomiTuka HAaBYAIBHOI JUCITUTLIIHU (OCBITHHOTO KOMITOHEHTA)

VY 3BuyailHOMy pexumi pPOOOTH YHIBEPCUTETY JIEKIli Ta 1adopaTopHi
MPAKTUKYMH TPOBOASTHCS B HABYAIBHHUX ayIUTOPISX. Y 3MIMIAHOMY PEXHUMI
JCKIIAHI 3aHATTS TPOBOASTHCS JUCTAHIINHO, 3 BUKOPUCTAHHSIM 3acO0iB JIJIst
BiieokoHpepenin (Google Meet, Zoom Tomo), mabopaTopHi podOTH — Y
HaBYaJIbHUX Ja00oparopisix. Y JUCTAHUIMHOMY PEXUMI BCl 3aHATTS MPOBOASTHCS
yepe3 3acobu s BigeokoHpepeHuin. BinBimyBaHHS JeKiii Ta J1abopaTOpHHUX
3aHSTh € 00OB’SI3KOBUM.

[lepen mouaTkoM YEeproBOi TEMH JIEKTOP MOXE€ HAJCHJIATH TMHUTAaHHS IO
OyIb-sKiil 3 MUHYJIUX TEM 3 METOI0 3aKPITUICHHS OMpallbOBaHOTO MaTepiaiy.
[IpaBusna 3axucty 1a00paTopHUX PoOIT:

1.  Jlo 3axucTy AONMYCKarOThCS CTYIEHTH, SIKI OyiaM NPUCYTHI Ha 3aHSATTI,
CaMOCTIMHO Ta MPABWJIBHO BUKOHAIM JOCTIAN, MAOTh MPaBUIBLHO O(POpPMIICHUI
3BIT JJ0 BUKOHAHHS J1a00paToOpHOi poOOTH.

2. Y 3BiTI 10 BUKOHAHHS JaboOpaToOpHOi poOOTH MalOTh OyTH KOPEKTHI
PIBHSIHHSL pEaKiliii, HaBeIeHO BCl HEOOXigHI po3paxyHKH, Tpadiku, HasBHI
CIIOCTEPEKEHHS Ta BUCHOBKH.

3. 3axwuct BinOyBaeTbcs 3a rpadikoM, 3a3HaYCHUM Y 11.5.

4, [Ticns mepeBipku 3BITY BHKIaJaueM poOOTa BBAXKAETHCS 3apaxOBaHOIO,
SKIIO HE MICTUTh CYTTEBUX HENOJIKIB. SIKIIO B 3BITI € CYTTEBI HEIOJIKH, 3BIT
MOBEPTAETHCS CTYACHTY IS IOOTPALIFOBAaHHSI.

5. SKIIO CTYIEHT MPONYCTUB 3aHATTS, TO JUIS BIJAINpAIllOBaHHS BiH Mae. a)
IPOJEMOHCTPYBAaTH BUKJIQ[audy BIAMOBIAHUN 3BIT A0 BUKOHAHHS J1abOpaTOpHOI
poOOTH 3 HABEJACHUMU PIBHSHHAMM peakiiil (piBHSHHS CKJIAJAIOThCS CTYIEHTOM
CaMOCTIiTHO), ajie 63 po3paxyHKiB, CIIOCTEPEKEHb Ta BUCHOBKIB; Ta 0) MPaBUIHHO
BIJIMOBICTH HA 3alMUTaHHS BUKJaJada Mo TeMl JJabopaTOpHOi poOOTH, MICIS YOro
OTPUMYE€ JI03BUT Ha BiJnpaitoBanHs. [l yac 3BUYafHOrO Ta 3MIIIAHOTO PEKUMY
poOOTH YHIBEPCUTETY CTYJIEHT BIAMpPAIbOBYE MPOMYIIEHY pPOOOTY y HaBUaJbHIN
maboparopii 3a JOMOMOTOK JIOMOMDKHOIO TEpPCOHATy YW BHKIIajgada, MiJ 4ac




OUCTAaHLUIMHOTO — 3 BHUKJAJAa4eM 3  BHUKOPUCTAaHHAM  3aco0iB s
BiIcoKOH(pepeHi. [licns BiAmpaltoBaHHS CTYACHT Ma€ 3aXUCTUTHU JIAOOPATOPHY
po0oTy y BUKJIaaua.

[IpaBuna HanMCaHHS KOHTPOJIBHUX POOIT:

1. CtygeHT Mae HamucaTh  KOHTPOJIbHY  PoOOTYy  caMoOCTiHHO, 3a
1HIMBI1yaJIbHUM 3aBJIaHHSM.

2. [lin yac 3BMYAHHOTO Ta 3MIIIAHOTO PEXUMY POOOTH YHIBEPCUTETY MpHU
IPOBEJEHHI KOHTPOJIbHI pOOOTH CTYJIEHT Ma€ BIJIKIIOUUTH Tene(OoH.

3. JlommyckaeTbcs ~ BUKOPUCTAHHS ~ TUIBKM  JIO3BOJICHUX  BUKJIAJa4eM
JIOBIJTHUKOBUX MaTepiaiB.

4. SKio CTyneHT He BKa3aB CBOE TMpi3BUIlEe Ta MHUGp Tpynu, podora HE

OIIHIOETHCA 1 Ma€ OyTH TIepeCcKiIaieHa.

[IpaBuna npu3HaUYeHHS 320X04yBaJIbHUX OaiB:

1. 3a akTUBHY poOOTY Ha JeKIii HapaxoByeTbes 10 0,5 3a0X0ouyBasbHUX OalliB
(ame He Ounbie 8 OajiB HA cEMECTD).

2. 3a akTHUBHY poOOTy Ha JabOpaTOpHOMY 3aHATTI HapaxoByeTbcs 10 0,5
320X04YyBaIbHUX OaiiB (asie He OinbIne 4 OaiB HA CEMECTD).

3. SIkmio 3BIT 10 BUKOHAHHS TaOOpaTOpHOi poOOTH HE MICTUTH MMOMMJIOK 1 HOTO
MIMUCAaHO BHKJIaJa4eM 3 Ieprioi crnpoOu 3aadi (poOOTy 3apaxoBaHO) M0
3aKiHYECHHA Ja00paTOPHOTO 3aHATTS, TO CTYJAECHTY HapaxoBYEThCS +1 q0MaTKOBHIA
oai.

[IpaBuna npuszHaueHHs mTpadHuX OamiB:

1. Y pa3i BiICYTHOCTI Yy CTyA€HTa Ha TIOYaTOK J1abOpPaTOPHOTO 3aHATTS
CaMOCTIITHO BUKOHAHOTO 1HJIMBIIYaJIbHOT'O JIOMAIIHHOTO 3aBIaHHS HAPaXOBYETHCS
-1 Oan.

2. Y pa3i BiICYTHOCTI Yy CTyA€HTa Ha TIOYAaTOK J1a0OpPaTOPHOTO 3aHSTTS
PO3IPYKOBAHOTO YW HAMMCAHOTO BIJl PYKH 3BITY 10 BUKOHAHHS JIa0OpaTOPHOI
po0OOTH HapaxoByeThes -1 Oaul.

[onmiTvka Ae/IailHIB Ta Nepeckiiajlaib: BU3HaYaeThes M. 8 TlomoxkeHHs mpo
MOTOYHMM, KaJICHJAPHUN Ta CEMECTPOBUN KOHTPOJIb pe3ynbTaTiB HaBuaHHs B KIII
M. Iropst Cikopchkoro

[lomiTvka 01010 aKaJeMIYHOI JTOOPOYECHOCTI: BU3HAYAETHCS IMOJITUKOIO
aKaJeMI4HOl YECHOCTI Ta IHIIMMH MOJIoKeHHsIMU Koiekcy uecTi yHIBEpCUTETY.

8. Bunu KOHTpOIIO Ta peHTHUHIOBa CUCTEMa OLIIHIOBAaHHS Pe3y/bTaTiB HaBYaHHS
(PCO)

Buau KOHTpONIO BCTAaHOBIIOKOTHCS BIANMOBIAHO g0 [lomoxkeHHs 1po
MOTOYHUH, KaJICHJAPHUI Ta CEMECTPOBUM KOHTPOJb pe3yibTaTiB HaBuaHHs B KIII
M. Iropsa Cikopcbkoro:

1. [ToTOYHUN KOHTPOJb: KOHTPOJIbHI pOOOTH Ha TJAOOPATOPHUX 3aHSTTIX,
OIlIHKA 32 BUKOHaHHS J1abopaTtopuux poodit, MKP.
2. KanennapHuii KOHTPOJIb: TPOBOAUTHCS JABIY1 HA CEMECTP K MOHITOPUHT

ITOTOYHOI'O CTaHY BUKOHAHHA BUMOT CI/IJ'Ia6ycy.



3. CeMecTpOBHI KOHTPOJIb. 3aIK.

Peitunrosa cucrema OI_[iHI-OBaHHH pe3yanaTiB HaB4YaHHS

Petitunr crynenTa 3 nuciuiutiau (RD) ckiagaeTbes 3 cymu OaliB, SIKi BiH
OTPUMYE 3a:

1. ekcripec-KOHTPOJIb HA TAOOPATOPHOMY 3aHSTTI;
2. BUKOHAHHS J1abopaTopHOi poOOTH;

3. MOZlyJIbHY KOHTPOJIbHY POOOTY.

4. BIIMOBI/Ib HA 3ATIKY.

VY BuUmajnKy npoBeNeHHsS JIEKII Ta JabopaTOpHUX 3aHATh Yy AUCTAHLIMHIN
¢dbopMi CTyIEHT TOBMHEH MaTH BIJAMOBIAHI KOMI'TOTEPHI 3aco0u 3B'I3Ky (poOoua
BiJlcokamepa, MikpodoH, mporpama 3B'sI3Ky). Buknagad 3ailicHIOE 3B'SI30K
BUKOPUCTOBYIOUN cepBicu (Hampukiax Google Meet abo Zoom) 3a mocwiaHHSM,
10 HAa/Ia€ Ha eNIEKTPOHHY MOIITY a0 (Ta) Tenerpam-KaHai rpym.

B pa3i nepexoay yHiBepcUTETY Ha AUCTaHIIMHY (GOpMYy HaBYaHHS 3BITH MPO
BUKOHAHHS J1a0OpaTOpHUX pOOIT HAJAIOTBCS B EICKTPOHHOMY BHIJISAI Ha
€JIEKTPOHHY TOILITY BUKJIaaua.

CucremMa peMTHHIOBHX (BaroBmux) 0aJiiB Ta KpUTepil OLIHIOBAHHSA

1. Excripec-KOHTpOJIb Ha JJAOOPATOPHOMY 3aHSITTI.

Barosuii 6an - 10. MakcumanbHa KibKicTh OamiB ctanoButh 10 GamiB - 6 = 60
OautiB.

2. BukonanHs 1abopaTopHOi poOOTH.

Barosuii 6ain - 0,5. MakcumanbpHa KUIBKICTh OaiiB ctaHoBuTh 0,5 Oanma - 18 =9
OautiB.

3. MoaynbpHa KOHTpOJIbHA poOOTa.

Barosuii 6ain — 31. MakcumanbHa KiIbKICTh OatiB cTaHOBUTH 31 6anu - 1 = 31 Gaun.
Menme 19 6aniB (Menme Hixk 60% 3aga4d MpaBUIILHO PO3B’s3aHi) — KOHTPOJIbHA HE
3apaxoOBYEThHCHA.

YMOBOIO OTpUMaHHS TO3UTHBHOI OIIHKU 3 KaJeHAapHOT'0 KOHTPOJIO €
BUKOHAHHS BCIX 3aIlUIAaHOBAaHWX Ha Iel dYac poOiT (Ha dYac KaJeHIapHOTO
KOHTposit0). Ha mepmioMmy kajaeHgapHOMY KOHTpoOJi (6- THXIEHB) CTYISHT
OTPUMYE «3apaxOBaHO», AKIIO HOro moToyHuil pedtuHr He menme 0,533 = 16,5
6aniB. Ha npyromy kanenmapHomy koHTpodi (10-if TixneHb) CTyaeHT OTpUMYE
«3apaxoBaHOy, KO HOro MOTOYHUM pedTUHT He MeHIe 0,555 = 27,5 Gais.

Kpurepii oniHKH pi3HOBHIIB KOHTPOJIbHUX 3aXO01IB

TunoBi HOPMHU OI[IHOYHMX OaliB MNpPU MEPEBIPUI 3aBAaHb KOHTPOJbHUX
3axoxiB (e b — BaroBwmii 6ai1, r — pEMTUHTOBA OIIIHKA):
1. a) BIATOBIIb MPaBUIIbHA, TIOBHA, OOTPYHTOBAHA;
0) 3aaya po3B ‘s13aHa BIPHO, 3 MOSACHEHHSIM, YITKO 1 IpaBUJILHO O(pOpMIIEeHa;
0,95<r<1,0b



2. a) BIJNOBIAb IIpaBUJIbHA, OOTrpyHTOBaHa, aje HeBuueprHa (90-75 %
MPOTrpaMHOr0 MaTepiany), Ma€ HECYTTEBI MOMUJIKU;
0) 3aaua po3B 'si3aHa BIpHO;
0,75b<r<0,9b
3. a) BIJIMOB1/Ib HEMOBHA, MICTUTh MeHIIEe 75 % mporpaMHOro Marepiaiy, aje
CTYyJIEHT TMPaBWILHO pearye Ha 3ayBaKCHHS BUKJIaJaya, IIBUJIKO HABOJIUTH
HeoOX1AHY 1HQOpMaIlio;
0) mis 3amadi 3HAWICHO NPABWIBHUK XiJI PO3B SI3aHHS, aje JOMYIIeHI
apipMeTUIH1 TOMUJIKH;
0,6b< r<0,75b
4, a) BIANOBIAb MICTUTh MeHuIe 60 % mporpaMHOro marepiainy, Mae BEIUKY
KUTBKICTh CYTTEBHX MOMUJIOK, OCOOJIMBO MPH CKJIaIaHHI (POPMYIT XIMIYHHUX CIIOJIYK
Ta PIBHSIHBb XIMIYHUX pPEaKIIiil.
0) 3amada po3B's3aHA 3 CYTTEBUMH IOMUIIKaMH, a00 i pO3B SI30K HE
JIOBEJICHUI JT0 JIOTTYHOTO 3aBEPIICHHS;
0,0b <r<0,6b.

Pospaxynok mkaau (R) pedTunry:

Cyma BaroBux 0ajiiB KOHTPOJBHHUX 3aXO(1B MPOTSATOM CEMECTPY CKIIAJIAE:

Rk =18:0,5 + 10-6 + 31 =100 6axis.
Peiitunrosa ominka (RD) aucturuiiau GopMyeTbest SIK CyMa BCIX PEUTHHTOBUX
OaiiB Z I, Ta 3a0X04yBaJIbHUX/IITpaHUX OaiB Z I .

k S
RD=>r +>r
k s
CeMecTpoBUM KOHTPOJIEM € 3aTIK. Y MOBH JIOMYCKY JI0 3JTIKY:

1)  BukoHaHHS Ta 3aXHCT YCiX JJabOpaTOPHUX POOIT.
2)  Peiitunrora ominka (RD) He menme 40 Gatis.

CrynenTy, K1 HaOpaiau NpOTATrOM ceMecTpy HeoOX1IHY KuibKicTh 0aniB (RD
< 0,6 R), MaroTh MOKJIMBOCTI:

. OTPUMATH 3QJIIKOBY OITIHKY (3aJiK) TaK 3BaHUM «aBTOMAaTOM» BIIIOBITHO J0
HAOpaHOTO PEUTHHTY;

. BUKOHYBATH 3aJIIKOBY KOHTPOJbHY POOOTY 3 METOIO IiIBULIICHHS OI[IHKH;

. y pa3i OTpUMaHHS OIIHKH OUIBINOI, HDK «aBTOMATOM» 3 PEUTHHTY, CTYJICHT
OTPUMYE OIIHKY 3a pPe3yJibTaTaMM 3aJ1KOBOi KOHTPOJIbHOI poOOTH;

. y pa3i OTpUMaHHS OLIHKM MEHILOI, HDK «aBTOMaToM» 3 pedTuHry (<0,6R),

nonepeaHid PEUTHUHT CTyJEHTa 3 TUCUUILTIHA CKACOBYETHCS, 1 BIH OTPUMYE OLIIHKY
TUIBKH 32 pe3yJIbTaTaMu 3aJ1KOBOI KOHTPOJIbHOI pOOOTH.

CryneHTH, sKi HaOpaJii IPOTATOM CEMECTPY PEUTHHT 3 KPSIUTHOTO MOIYJIS
mentie 0,4R, 10 3aiky He JOMYCKatOThCSI.

Sxmo pedTHHT cryAeHTa 3HaxoauThes y Mexax 0,4 R < RD < 0,6 R, Bin
3000B’s13aHUI BUKOHYBATH 3aJIIKOBY KOHTPOJIbHY pOOOTY.



3aBAaHHS 3aJIKOBOI POOOTH CKJIAJA€TbCS 3 YOTUPHOX MHUTAaHb PI3HUX
po3aimiB  poO0YOoi HaBUANBHOI MTPOTpaMU  IUCHUIUTIHM. 3aBIaHHS MaloTh
3a0€3MeUnuTH NEPEBIPKY 3/IaTHOCTI CTYICHTIB IHTETPOBAHO 3aCTOCOBYBATH 3HAHHS,
3100yT1 MIPH OIpaIfOBaHHI TPOrpaMy HABYAIBHOT JUCIUILTIHU

[Meprri Tpu muTaHHS 3a7iKOBOI poOOoTH (r1, I2, I3) OWiHIOKOTBCA y 17 OariB
BIJIMOBITHO 70 HAaBEJICHMUX BHINE KPHUTEPiiB ormiHOBaHHI. OCTaHHE, YeTBEpPTE
nuTaHHs (rs) ouiHiOeThbes y 18 OGamiB. Po3mip mkamu OIiHIOBaHHS 3a711KOBOI
poboTu ctaHoBUTH 69 OamiB, OCKIIBPKMA 3MEHIICHW Ha 3HAYEHHS BaroBOro Oamy
MOJIYJIbHOI KOHTPOJIBHOI pOOOTH.

R kp =100 — rmkp =100 - 31 =69

Cyma 0OaniB 3a KOXKHE 3 YOTUPHOX 3aBAaHb 3aJIIKOBOI KOHTPOJIbHOI POOOTH
ta MKP nepeBoauThCst 10 3a1iKOBOi OIIHKU aHAJOTIYHO 13 3BEJICHHSM IT1/ICYMKIB
32 PEUTUHTOBOIO OILIIHKOI0 RD 3 KpeauTHOro Momyss 3riHO 3 HUKYEHABEICHOIO
TabIUIEIO

R =r1tr2 + I3+ rst ke

Buxoastun 3 po3mipy mkamm (Rwax)y = 100 GamiB) ayis oTpuMaHHS CTYJIEHTOM
BinnmoBigaux omiHoK (ECTS Tta TpamumiiHMx), A0 3aliKOBOI BiJJOMOCTI HOTO
peiiTuHroa omiHka R = Rc¢ mepeBoAUTHCS 3T1IHO 3 TAOIULIEIO:

KinpkicTs OammiB Origka
100-95 Bigminao
94-85 Jlyxe mobpe
84-75 Hobpe
74-65 3a10B1IHHO
64-60 JlocTaTHBO
Meure 60 Hes3anosiipHO
He BUKOHaHI YMOBH JOITYCKY He nonymeno
Q. JlonatkoBa iH(opMaIlis 3 TUCIUILIIHA (OCBITHROTO KOMITOHEHTA)

[lepenik maTepianiB, SKUMH JTI03BOJIEHO KOPUCTYBATUCH IT1]] YaC €K3aMEHY:
1)  Ilepiomuuna TabauIIs.

2)  Tabnuis po34MHHOCTI.

3) Tabnuis cTaHTapTHUX €ICKTPOJIHUX MOTCHITIAIB.

PoGouy mporpamy HaBUaJIbHOI TUCHMILTIHY (cUIadyc):
CknazieHo cTapiuiuM BUKIIaJadeM Kadenpu 3arajibHoi Ta HEOPraHIvyHOI X1Mii:
K.X.H. [[Imakom A. €.

YxpanieHo MeTonnuHOI0 KoMiciero XT® (mpotokon Ne 10 Bix 21.06.2024 p.)
YxBaneHo kadgeaporo 3arajabHOl Ta HEOPraHiyHOI XiMii
(mpotokos Ne 13 Bix 22.05.2024 p.)

[Horomxeno MeToIMYHOK KOMICIEIO IHCTUTYTY a€POKOCMIYHUX TEXHOJIOTTH
(mpotokon Ne 5 Bix 31.05.2024)



