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[Tporpama HaBYAIbHOT JUCITUTUTIHU
1. Onuc HaBYANBHOT JUCITUTUIIHY, 1 METa, MPEeIMET BUBYAHHSA Ta PE3yJIbTaTH

HaB4YaHHA

XiMis IAPOKO BUKOPUCTOBYETHCS JJIsl BUPIIICHHS Cy4aCHUX TEXHOJIOTTUHHUX
3aBJaHb 1 € OJHHM 3 IHCTPYMEHTIB BHpIIICHHS MPHUKIAJIHUX 3a7ad. BmiHHSA
OTPUMYBATH TIEBHI KOHCTPYKIIMHI Marepiadu 3 Hamepea 3agaHuMu  (i3uko-
XIMIYHUMH ~ BJIACTHUBOCTSIMH €  OJHMM 3  KIIOUYOBUX Y  Cy4acHOMY
MaTepiaJio3HaBCTBI, 30KpeMa 1 B KOHCTPYIOBaHHI IITalbHUX amaparis.
[TinBumieHHsT CTIAKOCTI Ta, 3a HEOOXITHOCTI, 3aXHCT TAaKUX KOHCTPYKI[IHHHUX
MarepiaiiB Bii [1i 30BHIIIHBOIO CEpPEJOBUILA B yMOBaX EKCIUTyaTalli TaKOX €
OJTHUM 3 3aBJaHb, PO3B’A3yBaHUM 3a JOMIOMOTOIO 3HaHb 3 XiMii. [HITMM acmiekTom
BUKOPUCTAHHS [IUX 3HAHb € CTBOPEHHS, OTPUMAHHS Ta BUKOPHCTAHHS MaTepialiB
JUISL €HEPTOINEpPETBOPIOIOYNX CUCTEM (MAJIMBHUX E€JIEMEHTIB, aKyMYJSTOPIB), IO



IIMPOKO BHUKOPUCTOBYIOTBCA Y CydacHid TexHiul. Jlucuumniina copusie OUTbIn
e(heKTUBHOMY BUBYEHHIO HACTYMHUX CHEIIaJbHUX JUCUHUIUIIH Ta 3aKiajaae 0a30Bi
3HAHHS 3 BEJICHHA Ta nepeadadeHHs pe3yabTaTiB (PI3UKO-XIMIYHUX NEPETBOPEHD Y
TEXHOJIOTIYHUX Tpoliecax.

IpeameT aucHUNUIiHM: XIMIYHI TTOHATTS Ta 3aKOHU, 110 3aCTOCOBYIOTHCS
IUISL pO3B’I3aHHS TUIIOBUX 1HKEHEPHUX 3a/ad.

MeTtoro AucHunIiHu € GOpMyBaHHS y CTYACHTIB 3JaTHOCTEM:

— OIKMCYBAaTH Ta MOSICHIOBATU XIMIYHI IpoLecH Ta (I3UUHI SIBUIIA, SIKI iX
CYNPOBOJIXKYIOTb, 13 3aCTOCYBaHHAM C(POPMOBAHUX (P13UKO-XIMIYHUX
ySIBJICHb;

— aHaJI3yBaTH 3arajibHi MEXaH13MH Nepediry XIMIYHUX MPOLECIB 3 TOUKHU 30Dy
Cy4YaCHUX YSIBJIEHb NPO Oy/I0BY PEUOBUHU;

— BHUKOPHCTOBYBAaTH TEPMOJMHAMIUHI Ta KIHETUYHI (PAKTOPH, SIKI CIIPUSIIOTH
IPOXOJIKEHHS XIMIYHUX PEaKIii Ta yTBOPEHHS NOTPIOHUX PEUOBHH,;

— TMPOBOJMUTH aHAJI3 Ta PO3YMITH MEXaH13M SIBHIII, SIKi BAHUKAIOTh B
EJIEKTPOXIMIYHUX CHUCTEMAX.
3rilHO BUMOT' OCBITHBO1 MPOTpaMU CTYACHTH MICJS 3aCBOEHHS HAaBYAJIBHO1

JUCIUIUTIHA MAaOTh IPOJEMOHCTPYBATH TaKl pe3yabTaTH HAaBYAHHS:

3aranbHi kommieTeHTHOCTI (3K)

3K 05 3MaTHICTH MpaIoBaTH Y KOMaH/Ii

3K 08 3MaTHICTh BUUTHUCS 1 OBOJIOIBATH CyYaCHUMU 3HAHHIMU

3K 14 31aTHICTH 10 MI>KOCOOHUCTICHOT B3aeMO 11

daxoBi komrereHTHOCTI (DK)

DK 11 3HaHHS OCHOBHMX 3aKOHIB MEXaHIKH, MOJICKYJSPHOI (PI3UKH,
€JICKTPOMArHeTU3My, OIITHKH, aTOMHOT bi3uKH,
€JCKTPOTEXHIKH, EJICKTPOHIKH, OpraHiyHOi 1 HEOpraHidHOi
Ximii

[Tporpamni pe3ynbpTaTi HaBuaHHs (ITPH)

ITPH 24 3acTocoByBaTH Yy HaBYalbHIM 1 mpodeciiHii iSIbHOCTI
OCHOBHI  3aKOHM  MEXaHIKH,  MOJEKYyJIIpHOi  (i3ukw,
€JIEKTPOMAarHeTU3My, OIITHIKH, aTOMHOT bi3uKw,
EIEKTPOTEXHIKH, EJIEKTPOHIKH, OpPraHiyHOI 1 HEOpraHIYHOI
Ximii

[Ticns  3acBOEHHS ~ HaBUYajdbHOI  JUCHUIUTIHM  CTYJICHTH  MAalOTh
MPOJIEMOHCTPYBATH TaKi MPEIMETHI PE3yIbTaTH HABYAHHS:
3HAHHA:
— TIOJIOKEHb CYYaCHHUX TEOpii OyI0BH aTOMIB Ta XIMIYHOTO 3B’ SI3KY;
— OCHOBHHX MOHSATH Ta 3aKOHIB XIMIYHOI TEPMOJIMHAMIKH 1 KIHETHKH, METOJIiB
aHaJi3y BIUIMBY MapaMeTPiB CUCTEMH Ha CTaH XIMIYHOI PIBHOBAry;
— BJACTUBOCTEU PO3UMHIB HEEJEKTPOJIITIB T €JIEKTPOJIITIB;
— 3aKOHOMIPHOCTEH MPOXOKEHHSI OKMCHO-BITHOBHUX MPOIIECIB Ta PEAKIIIi;




— 0CO0JIMBOCTEH 3aCTOCYBaHHS XIMIYHUX JIKEPEIT €JIEKTPOCHEPrii,
3aCTOCYBaHHS €JEKTPOJI3Y, METO11B OOpPOTHOU 3 XIMIYHOIO Ta
€JEKTPOXIMIYHOIO KOPO31€10;

YMiHHSA:

— aHaJ3yBaTH 3aJE€KHOCTI XIMIYHUX BJIACTUBOCTEN PEUOBHH BiJl TUILY 3B’ SI3KY
Ta OyZ0BH MOJIEKYT;

— PpO3paxoBYBaTH OCHOBHI TEPMOJMHAMIYHI Ta KIHETHUYHI TapaMeTPH
XIMIYHHUX MPOLIECIB, BUKOPUCTOBYBATH X JUJIsl COPSIMYBAHHS OCTaHHIX y
NOTPIOHOMY HaIpPSIMKY;

— OLIHIOBaTH MOKJIMBICTh MepeOdiry peaxiliii MixK eJ1eKTpoiTaMy, BU3HAYATH
ONTHUMAJIbHI C11OcOOU MocinabaeHHs1 a00 MOCUIICHHS T1POI3Y;

— BHU3HAYyaTU HaIpPSIMOK OKMCHO-BIAHOBHOTO MPOIIECY, CKIIAJaTH CXEMU
rajbBaHIYHUX €JIEMEHTIB, 00UMCITIOBATH eeKTpoaH1 noTeHianu ta EPC;

— BHU3HAYyaTH NOCIIJOBHICTb 3/11IHCHEHHS €JIEKTPOXIMIYHHUX MPOLIECIB HA
eJIEKTPOaXx IiJl Yac eJIeKTPOIII3y, pO3paxOBYBATU KUIbKICTh OEPKAHOT
PEUYOBHUHH MICIIS €EKTPOIIZY;

— 3aCTOCOBYBATH METOJM 3aXHCTY METaJiB BiJl KOpO3ii.

AOCBIa:

— pO3B’sI3yBaHHS TUIIOBUX 3aBJaHb, 0 BITHOCITHCS JI0 MPEAMETY HaBUAIBHOI
JTHUCHUILIIHY,

— po0oTH B XIMIUHIH J1abopaTopii, MPOBEICHHS OCHOBHUX XIMIUYHUX Peakiliil B
1a00paTOPHUX YMOBAX, CKJIaJIaHHS 3BITY PO BUKOHAHHS JaOOPATOPHUX
POOIT.

2. [IpepekBi3UTH Ta MOCTPEKBI3UTH TUCHUILIIHU (MICIIE B CTPYKTYPHO-JIOTTUHIN
CXeM1 HaBYaHHS 32 BIATOBIIHOIO OCBITHBOIO IMPOTPAMOIO)

Marepian KpeIUTHOTO MOAyJs OasyeTrbcs Ha aumcrmiuiiHax "Ximig", "di3uka",
"MaremaTtuka" 3a TporpamMor0 cepenHpoi mkoau. KommeteHiii, oTpumaHi
CTyJIEHTaMH B MPOIIECi BUBUEHHS IIHOT'0 KPEAUTHOT'O MOJYJIS, 3aCTOCOBYIOTHCS IS
OMIAaHYBAaHHS HACTYIMHUX IUCHUIUIIH MHUKIY TpodeciiiHol MiArOTOBKH TPETHOTO
CeMeCTpy: «rimporazoguHamika Tta TepmomuHamika» ([TIO11) Ta «aepoxocmidHe
MmatepianoznaBctBo» (I1020), B pamkax sikux nepeadadueHo 3aCTOCYBAHHS 3aKOHIB
13Uy Ta XiMmii 1T KOHCTPYIOBAHHS JITATBHUX amapaTiB Ta CUCTEM KepyBaHHS
HUMU.

3. 3MiCT HaBYAJILHOI JUCIIUILTIHU

Posnin 1. OCHOBHI 3AKOHOMIPHOCTI TIEPEBIT'Y XIMIUHUX
TTPOLIECIB.

Tema 1.1. AtToMHO-MOneKymsipHe BUeHHs. CTEX10METPUYHI 3aKOHH XIMIi.



XiMid SIK HayKa Ipo pEYOBUHM Ta iX nepeTrBopeHHs. [IoHATTSA npo XIMIYHUN
enemeHT. [3otonu. Ilpocti 1 cknanHi peyoBuHu. SABunie anorpomii. IloHATTS mpo
nanbTOHIAM Ta Oepronigu. Macu (aOCONIOTHI Ta BITHOCHI) aTOMIB 1 MOJEKY,
olMHHULI BUMIpY. Monb peyoBuHU. MoisipHa Ta BIIHOCHAa MOJIEKYJIIpHA Maca
PEUYOBHHH.

3aKoH 30€epeKeHHsI Macu PEYOBHUH. 3aKOH CTAJIOCTI CKJIaay. 3aKOH KpaTHHUX
criBBiAHOIIEHb. [I0SICHEHHSI OCHOBHMX 3aKOHIB aTOMHO-MOJICKYJISIPHOI Teopii 3
MO3UIIII BUEHHS MPO aTOMU 1 MOJIEKYJIH.

["azononi0HUI cTaH peyoBUH. 3aKOHU 11€albHUX ra3iB. 3akoH MeHeneeBa-
Knanetipona. 3akon ABoraapo. 3Ha4eHHs 3aKOHY ABOraipo Ta HACHIJKIB 3 IIbOTO
3akoHy. Mounspauii 06’eM razy. [IoHATTS Tpo BITHOCHY T'yCTHHY rasy. Metoau
3HAXOJIP)KEHHS MOJIEKYJISIPHOI MacH PEYOBHUH, 110 3HAXOMATHCS y Ta3omnoi0HOMY
CTaHi.

Tema 1.2. Knacu HeopraHiuHUX CHOTYK.

Knacudixaris Heopraniynux crnonyk. [Ipocti Ta cknaani pedoBuHu. Metanu
ta HemeTanu. OKCHUIU: KUCIOTHI, OCHOBHI Ta aM(OTEpHi; crocoOu oaepx aHHsS
OKCHUIB, iX XiMi4yHi BiactuBocTi. ['impatu okcuniB. OcHOBHI Ta amQoOTepHi
riipokcuau: A00yBaHHS Ta XIMIUHI BJIACTUBOCTI. KHCIOTH: OKCHUTEHOBMICHI Ta
O0C30KCUTEHOBI; crmocoOu oaepkaHHs, Biaactuocti. Comi, ojepkaHHS Ta
BJIACTUBOCT1 CEPEIHIX, KUCIUX 1 OCHOBHHX cojieid. Peakiii moasiitHOro ooMmiHy.
KomrmutekcHi croyku, 10OyBaHHS Ta BJIACTHMBOCTI. [ @HETHMUHUH 3B'I30K MiX
OKCHJIAMHU, OCHOBAMU, KHUCJIOTAMH 1 COJISIMH.

Tewma 1.3. EHepreTuka XiMi9YHHX peaKIlii.

BryTpimiHs eHepris Ta eHTajbllisl, €K30- Ta eHaoTepMiuHi peakiii. [Tepruii
3aKOH TepMoauHaMikd. TerioBi €peKTH 3a yMOB CTaJOCTI THCKY Ta CTajoCTI
00’eMy, iX 3B’A30K 3 CHTAJBITIEI0 Ta BHYTPIIIHBOIO CHEPri€l0 CHCTEMH.
TepmoximiuHi piBHSHHS. 3aKOHU TepMoXimii. 3akoH ['ecca Ta loro BUKOpUCTAaHHS
B TEPMOXIMIUYHUX po3paxyHkax. CTaHAapTHUN TeEIJIOBUH eQeKT YTBOPECHHS
xiMigHO1 crioyku. CTaHAapTHA €HTANBITIS 3TOPSHHS PEYOBHH.

[TonsiTTss mpo entpomito. EHTpomist ik Mipa HEBINOPSIKOBAHOCTI CHCTEMHU.
CrangaptHi eHTpomii. BmiuB eTpomiifHOrO Ta eHTaldbIIdHOTO (akToOpiB Ha
HaAMPSAMJICHICTh TPOIeCciB. 3MiHAa 1300apHO-130TEPMIYHOTO TOTEHIany (BUIBHOT
eneprii ['1060ca) stk KpuTepiii caMOAOBUTBHOCTI POTIKaHHS MpoIieciB. Po3paxyHku
3MiaM  BUTbHOI eHeprii [100ca. 3anexnicts BinmbHOI eHeprii [100ca Bix
Temnepatrypu. BinbHa eneprisa ['enpmromsbiia.

Tema 1.4. XimiyHa KIHETHKA.
I'omoreHHi 1 reteporeHHi cuctemu. [IIBUIKICTh peakiliii B TOMOIE€HHUX Ta B

rereporeHHuXx cuctemax. dakTopu, 110 BIUIMBAIOTh Ha IIBUKICTh PEAKIIii. 3aKOH
nirounx Mac. KoncranTa mBHAKOCTI peakilii, ii pi3uunuii 3micT. [Ipocti Ta cknagHi



peakilii. [IoHATTS mpo MONEKYISPHICTh Ta MOPAOK peakiii. [Ipukianu MexaHi3miB
XIMIYHMX peakuiid. JIaHItorosi peakiiii.

Brmnue Temnepatypu Ha mBHAKICTE peakuii. [IpaBuno Bant-T'odda.
AxtuBH1 Monekynau. Enepris axktuBauii. PiBHsHHS Appeniyca. I[loHsaTTss mpo
karani3. [aridiropu.

Tema 1.5. Ximiuna piBHOBara.

HeoGopotHi Ta 000pOTHI peakilii, XxiMiyHa piBHOBara. KoHcranTa piBHOBaru
TOMOT€HHUX Ta TeTepOreHHUX peakiiid. 3B 30K 3MIHM BUIbHOI eHeprii ['106ca Ta
KOHCTaHTH piBHOBaru. 3mimeHHs piHoBaru. [Ipuniun Jle [latense. TloscHenns
3MIIIEHHA XIMIYHOI pIBHOBarM 3 TOYKM 30py XIMIYHOI KIHETHMKHM Ta
TEPMOJMHAMIKH.

Pozmin 2. BYJIOBA PEHOBHWHU.
Tewma 2.1. BynoBa aToMiB XiMIYHUX €JIEMEHTIB.

ExcnepumenTanbHi JaHi, 10 CBiIYaTh MPO CKIAAHICTE OYJAOBH aToMYy.
Enexrtpon, fioro 3apsa ta maca. Teopis Pesepdopaa. Teopist 6yioBu aToMy BOJHIO
3a H. bopom. XBuiaboBi BJIACTHBOCTI eJIeKTpoHa. KopmycKyJsipHO-XBUILOBUN
nyanizm. PiBHsiHHS nae bpoitns. XsuiaboBa (yHkIlis. [IoHATTS mpo eNeKTpOHHY
I'YCTUHY (€TIEKTPOHHY XMapy).

KBaHTOBi umcna. Ix MoxnuBi 3HaueHHs. EHepreTHyHi piBHI Ta mHiapiBH.
Enextponna opb6itane. Popma eIeKTpOHHUX opOitamed mnga s-, p- Ta d-
€JICKTPOHIB.

[Tpunuun wavimenmroi eneprii. Ilpuamun Ilaymi. [IpaBmra KieukoBchkoro.
[IpaBunio I'yama. EnextponHi GopMynu Ta eJIEKTPOHHI CXEMH aTOMIB XIMIYHHX
€JIEMEHTIB.

Tewma 2.2. Ilepiognunnii 3aK0H. 3aKOHOMIPHOCT1 3MIHUA XIMIYHUX
BJIACTUBOCTEH €JIEMEHTIB Ta iX CIOJYK.

[TouatkoBe GopmymroBanHs nepioguyHoro 3akony (3a J[. . MenneneeBum).
[lepionuuna cucrteMa sK BigoOpakeHHs TmepiogudHOoro 3akoHy. CTpyKTypa
MepioIMYHOI CUCTEMU: Tepioau, rpynu, miarpymu. Homep rpymu 1 BaJeHTHICTh
eneMeHTa. 3MiHa BIACTHBOCTEH €JIEMEHTIB y Mepiofi, B rpymi. Miciie enemeHTa y
MEepIoINYHINA CUCTEMI — HOTr0 HAWBaXJIMBIIIA XapaKTepUCTUKA. 3akoH Mo3dmi.
CydacHe ¢GopMyiroBaHHS TepioguaHOro 3akony. Ilepiognyna cuctema i ii 3B’ 130K
3 Oy10BOIO atroma. 3arOBHEHHSI €JIEKTPOHAMH MMIPIBHIB Y KOKHOMY MEpioi. s-, P-,
d-, f-eiementn. Ymcno enemeHTiB y mepiofi. EjdeMeHTH TOJOBHHX 1 MOOIYHUX
marpyn. L, IIpockok” enekrpoHa y d-eineMeHTIB. f-eleMeHTH, O0COOJMBOCTI 1X
€JIEKTPOHHO1 OYJIOBH 1 MOJIOKEHHS B MEPIOJAUYHIN CUCTEMI.

Enepris 1oH13a11ii, eHeprisi CIOPIAHEHOCT] JO €JIEKTPOHA, iX 3aJIeKHICTh BIJ
3apsaay sapa, paaiyca i €IeKTpOHHOT Oy/10BH aToMa. 3aKOHOMIPHICTh 3MIHU €HEeprii



10H13alli Ta €Heprii CIOPIIHEHOCTI /0 €JIEKTpOHA Y €JIEMEHTIB B Neplojax 1
rpynax.  EnekTpoHeraTuBHICTh.  3HAauy€HHs  EJIEKTPOHEraTHUBHOCTI  JUIs
XapaKTePUCTUKH XIMIYHHUX BIACTUBOCTEH eneMeHTIB. [lepioguuni Ta HEmepiogu4H1
BJIACTUBOCTI €JIEMEHTIB. 3B’SI30K MDK IOJIO)KEHHSIM €JeMEHTa y MNepioANYHIN
CUCTEMI Ta foro enekTpoHHo O0yaoBoo. HoMep rpynu Ta BaJeHTHICTh €l1eMeHTa.

Tema 2.3. Ximiunuit 38" s130k. BiaactuBocti Mosiekynn. MikMoJeKyispHa
B3a€EMO/IIS.

BasieHTH1 eeKTpOoHU 1 BaJCHTHICTh €JIEMEHTIB B OCHOBHOMY 1 30Y/IKEHOMY
ctanax. Teopis cniHoBoi BasieHTHOCTI. [Ipupoaa ximiyHoro 3B’s3ky. KoBasieHTHHM
3B’SI30K, IOr0 XapaKTepUCTUKH: JOBXKHUHA 1 eHepris. OCHOBHI MOJOKEHHS METOAY
BajieHTHHX 3B’ s13kiB (MB3). HacuueHicTh 1 HAapsIMIIEHICTh KOBAJICHTHOTO 3B’ SI3KY.
MexaHi3MU yTBOPEHHsSI KOBaJEHTHOTO 3B’A3Ky. BajeHTHI KyTM B KOBaJE€HTHUX
Mmosiekynax. ['i0Opuansaiis aToOMHUX opOiTaiei, TUIu ridopuan3aiii. 6- 1 1-3B’A30K.
JlemokasizoBaHui T-3B’S30K.

JloHopHo-aknenTopHa B3aemojisa. [lonspHuUil 1 HEMOJMSIPHUN KOBAJICHTHUU
3B’s130K. CtyneHi okucHeHHs. EdexTuBHi 3apsau atomiB. loHHUMI 3B’ 430K, HOTO
BJIACTHBOCT1: HEHACMYEHICTh 1 HEHANPAaBIIEHICTh. MeTaniuHuii 3B’ I30K.

[TonsapHi 1 HENMOMAPHI MOJEKYIH. JIUMOILHUNA MOMEHT. 31aTHICTh MOJIEKYII
no0 moyisgpusaiiii. MibKMOJIEKyJIsIpHa B3a€MOJisl: Opi€HTaIlliiHaA, IHIYKIIiHHA,
JUCIIepCiiHa B3aeMOisl MOJIEKYJl. BoaHeBwil 3B 430K, #HOro 0OCOOJIMBOCTI.
MDKMOJIEKYISIPHUNA Ta BHYTPIITHBOMOJIEKYJIIPHUN BOJHEBUM 3B’ S130K, HOTO BILIUB
Ha (Hi3UYHI BIIACTUBOCTI PEYOBHH.

Po3gain 3. PO3YNHMN.
Tema 3.1. 3aranbHi BIacCTUBOCTI PO3YMHIB.

JucniepcHi cuctemMu. MOJIEKYJISIpHI pO3UYMHHM. PO3YMHHUK Ta pO3UYMHEHA
pedoBuHa. CrmocoOm BUpaKeHHS KOHIGHTpalmii po3uuHiB. Ilpomecu, 110
BiIOYBAaIOTHCA TPHU PO3UYMHEHHI Ta30MOAIOHUX, PIIKMX Ta TBEPAUX PEUYOBUH B
pinnaax. ConpBataniiga. Teruiora (eHTaNubImisl) poO3YMHEHHS. BruB mpupomau
PEYOBHH, THCKY Ta TEMIICPATYpPU HAa PO3YUHHICTD ra3iB, PIAMH Ta TBEPAUX PCIOBUH
y pizunax. 3akoH I'enpi. 3akonu Payns. Ix Bu3HaueHHs, MaTeMaTWUHUH Ta
rpadiuamii Bupa3. Ocmoc. Ocmornunuii Tuck. 3akoH Baut-I'odhda. Buznauenns
MOJIEKYJISIPHUX Mac PO3YMHEHUX pedoBUH. 3aKoH CeueHoBa.

Tema 3.2. Po34nHU €1EKTPOIIITIB.

BinxuneHHss po34MHIB €IEKTPOJITIB BiJ 3akoHiB Payns. [30ToHIYHUI
koedimienT. CTymiHp AucoIiaii Ta i BUSHAYEHHS 4epe3 3HA4YCHHS 130TOHIYHOTO
koediuienta. Teopiss Appeniyca. Poib po3uMHHMKA MpU JUCOLIAlll PEUOBHHHU.
CunbHi Ta cinabki enekTpoditd. KoHcranta gucorjanii ciaOKUX €JIEeKTPOJITIB.
3akoH po3BeneHHss OctBanpaa. CTymiHYacTa AUCOITIALLIS.



Krnacugikamis enekTpodiTiB 3a XapakTepoOM 10HIB, IO YTBOPIOIOTHCS IMpU
AUcoLialii: KHCIOTH, OCHOBH, aM@omitd, coii. JloOyTOK pO3YMHHOCTI
MaJOpO3YMHHUX PEYOBHH. Peakilii iI0HHOro OOMIHY B PO34YMHAX €JIEKTPOIITIB Ta
YMOBH iX Nepediry B NpsIMOMY HaNpPsSMKY.

Tema 3.3. lucomiaiis Bogu. BogueBuit mokasHuk. ['igposi3 coei.

ENeKTpomiTMyHa MCOLiamis MoOJeKyn Boad. MWOHHMH 10GYTOK BOMHL.
Bonuesuit nokaznuk pH. KucinotHo-ocHoBHi1 iHaukaTopu. ['igpomniz coneit. PizHi
BUII4AKN Tiapomisy coneil. MoHHI Ta MOJNEKY/IApHi PiBHSHHS peakiiil Trimpoisy.
BusznauenHs peaxiiii cepeoBHIla PO3UUHIB COJIECH.

Poznin 4. OKMCHO-BIJTHOBHI ITPOLIECH.
Tewma 4.1. OKUCHO-BITHOBHI peakiiii.

IIpomiecu oxucneHHs Ta BigHOBIEHHS. OKUCHUKM Ta BiJHOBHUKH.
[TocnimoBHICTh CKJIAJaHHSA OKHCITIOBAJIBHO-BITHOBHUX peakIlid, ix kiacudikarris.
VYpiBHIOBaHHS OKHCHO-BITHOBHUX pEAKI[Ii METOJOM €JIEKTPOHHOro OaslaHcy
(meton Hekpacosa). BruinB cepeoBuiia Ha mepedir OKUCHO-BITHOBHUX PEAKITIi.

Tema 4.2. 'anpbBaHIYHI €JIEMEHTH.

Enexktponnuii moTeHmian, HOro YTBOPEHHS, BHUMIPIOBAHHS EJIEKTPOIHUX
noteHIianiB. CTaHIapTHI €JIEKTPOAHI MOTEHIanu. TaOnuIsl OKHCHO-BITHOBHHX
noTeHIianiB. HampsMok miepebiry OKHCHO-BIIHOBHUX peakilii. 3aJIeXHICTh
€JICKTPOJHUX MOTEHITIAJIIB Bl TeMIiepatypu Ta KoHreHTpallii. ®opmymna Heprcra.
Psn manpyr metaniB. Turnu enekTpo/IiB.

lanpBaHIYHMI e€JEMEHT, WOro eJeKTpoxiMiuHa cxema. Ilpomecu, 1m0
BiIOyBalOTbCA HA  CIEKTpPoJax Mpu poOOTI rajbBaHIYHOTO  €JIEMEHTA.
Enexrpopyiiiina cuna raibBaHiuHOTO enemenTa. [lonspusaliis enekTpomiB.

Tema 4.3. Enexrpoximis. Enextporis.

[ToHsATTS MpO €neKTposi3. YMOBH, HEOOXIAHI IJIsi TPOBEACHHS €IEKTPOIII3Y.
AHONIHE OKHCHEHHS Ta KAaTOJHE BIAHOBICHHsS. ENEKTpoii3 3 HEPO3UMHHHM Ta
PO3YMHHUM aHOJaMHU. 3aKOHH enekTpoiidy. [locmimoBHICTH po3psiay i0HIB Ha
karonai Ta aHoxmi. 3akonm @apames. Buxim 3a crpymom. BukopucraHHs
EJEKTPOITI3y (OTpUMaHHS Ta OYUIIICHHS METATIB, 3aXUCHI TIOKPUTTS).

Tema 4.4. Kopo3is MeTaniB Ta ciiiaBiB. 3aXUCT BiJl KOPO3ii.
Kopozis wmeraniB. Kiacudikamis KOpo31MHHUX NPOLECIB 3a MEXaHI3MOM

Kopo3ii. XiMiyHa 1 eJeKTpoxiMiyHa Kopo3id. [IpuunHM, 1m0 COPUSIOTH KOPO3ii.
Enexrpoani mpouecu y KOpO3iMHHMX TallbBaHIYHUX €JIEMEHTIB. MeToau 3aXucTy



METadiB BIJ KOpO3li: JIEryBaHHS METaJiB; 3aXWCHI MOKPUTTS (HEMEeTasldHi,
METaliuHl); €JEKTPOXIMIYHI METOAM 3aXUCTy (IPOTEKTOPHUM, 3O0BHILIHHOTO
MOTEHIliaTy); 3MiHa AarpecHMBHOCTI  KOpO3IHHOrO  cepeloBUIa  (BBEIACHHS
1HT101TOP1B, 3MEHILIEHHS KOHLIEHTPALlll arpeCUBHUX KOMIIOHEHTIB).

4. HaByanbH1 MaTepialid Ta pecypcu

HaBuanpHi MaTepianu, 3a3HayeHl HUXK4Ye, JOCTYyNHI y Oibmioreni
yHiBepcutety. OG0B’ I3KOBOIO /10 BUBUCHHS € 0a30Ba JiTeparypa, 1HII MaTepiaiu
— (akynpraTuBHi. Po3ninu Ta TemH, 3 SKUMU CTYJEHT Ma€ O3HAHOMUTHUCH
CaMOCTIMHO, BHUKJaJa4 3a3Haya€ Ha JEKUIHHUX Ta TMPAKTUYHUX 3aHATTAX.
[IpesenTarrii ek Ta 3BITH J0 BUKOHAHHS J1aOOpPAaTOPHUX POOIT PO3MIIIECHO Y
BIMOBIIHOMY JHCTaHIliitHOMY Kypci [11].
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HaBuajapHUN KOHTEHT
5. MeTonuka onanyBaHHS HaBYAIbHOI JUCHUIUTIHA (OCBITHHOI'O KOMIIOHEHTA)

JIekmiia1 3aHsATTA

BuuutyBaHHs JNekmii 3 AWCHMIUIIHM  TPOBOJUTHCS  MapalelbHO 3
BUKOHAHHIM CTYJIEHTaMH JTAOOPaTOpPHHUX POOIT Ta PO3IJISAOM HHUMH THUTAHb, IO
BUHOCSITBCSL HA CaMOCTIHHY poOoTy. Ilpu unTanH1 JIeKI[iil 3aCTOCOBYIOThCS 3ac00U
U1 BimeokoHdepeniii (Google Meet, Zoom ToOI110) Ta UTFOCTPATUBHUN MaTepial y
BUIJISIII TIPE3CHTAlliid, ki po3minieni Ha tuatdopmi Moodle[11]. ITicast koxHOT
JEeKIii peKOMEHAYEThCS O3HAWOMHUTHCH 3 MarepiajaMH, PEKOMEHIOBAHUMH JIJIsI
CaMOCTIHHOTO BHBYECHHS, a TIEpe]] HACTYIHOIO JIEKII€I0 — MOBTOPUTH MaTepial
IONEPEIHBO1.

No | Onuc 3aHATTS

1 |Tema 1.1. Ilonarrs npo xiMmiuawmi eneMeHT. [IpocTi 1 ckiIajHI PEYOBUHHU.
AOGCOIOTHI Ta BIAHOCHI Macu aToMiB 1 MoJieKyJl. MoJib pedoBuHH. MojsipHa
Ta BIJHOCHA MOJIEKYJISIPHA Maca PEYOBUHH.

3aKkoH 30€peKeHHs Macu PEYOBHH. 3aKOH CTAJOCTI CKIaAy. 3aKOoH
ABorajpo Ta Horo Hacaiaku. Monsgpauit 00’em ra3y. [ToHATTS Tpo BiTHOCHY
IrYCTUHY ra3zy. MeToau 3HaXO/KEHHS MOJEKYJISPHOI Mach PEYOBHH, IO
3HAXOJSATHCS y Ta30M0II0HOMY CTaHI.

2 |Tema 1.2. Knacudikamis HeopraHiuHuX croiayk. IIpocti Ta ckimamgHi
pedoBuHH. Metamu Ta Hemeranu. OKCUAM, OCHOBHI Ta amQOTepHi
TIAPOKCUIN, KHCIOTH, COJi: CHOCOOM OJIep)KaHHS, XIMIUHI BJIACTHBOCTI.
Peakmii moxasiliHoro oOmiHy. KowmmnekcHi cmonykd, 100yBaHHS —Ta
BJIACTUBOCTI. |'€HeTHYHUH 3B'I30K MIK OKCHUJAMH, OCHOBAMH, KHCJIOTaAMH 1
COJISIMH.

3 | Tema 1.3. BHyTpinrHs eHepris Ta €HTAbIIisI, €K30- Ta EHJOTePMIYHI PeaKIii.
[lepmmii 3akoH TepMoarHaMikd. TeroBi eheKTH 3a YMOB CTaJIOCTi THCKY Ta
CTaNocTi 00’eMy, iX 3B’S30K 3 CHTAJIBITIEI0 Ta BHYTPINIHHOK EHEPTIEI0
cucrteMu. TepMoxiMiuH1 pIBHSHHA. 3aKOHU TepMoxiMii. 3akoH ['ecca Ta Horo
BUKOPHUCTAHHS B TEPMOXIMIYHUX po3paxyHkax. CTaHIapTHUN TEIIOBUIA
edexT yTBOpeHHS XIMIUHOI crnonayku. CTaHJapTHa EHTalbIlisl 3TOPSIHHS
PEYOBHH.

4 | Ilponomxkennss temu 1.3. IlomsaTrs mpo eHtpomito. EHTpomis sk wmipa
HEBMNOPAJIKOBAHOCTI cuctemMu. CTaHmapTHi eHTpornii. Briius erpomniiiHoro Ta
EHTaJIbNIMHOr0 (HaKTOPIB HA HANPSIMIICHICTh MpolieciB. 3MiHa 1300apHO-




130TEpMIYHOrO0 ToTeHuiany (BUibHOI eHeprii ['100ca) sk  Kpurepii
CaMOJIOBUTBHOCTI MPOTIKaHHS MpoueciB. Po3paxyHKH 3MiHM BUIBHOI €Heprii
['100ca. 3anexHicTh BUIbHOI eHeprii ['100ca Bi TeMnepaTypH.

Tema 1.4. IlIBuaKkicTh peakiiiii B TOMOT€HHUX Ta B I€TEPOTCHHUX CHUCTEMax.
3akon gitounx Mac. Ilpocti Ta ckmagHi peakuii. IloHaTrts mpo
MOJICKYJISIDHICTh Ta TOpAnOK peakuii. Ilpukinamm mexaHI3MIB XIMIYHUX
peakuiil. B Temneparypu Ha mBHIKICTh peakiii. [Ipasuno Bant-T'odda.
Eneprig aktuBanii. PiBHssHHS Appeniyca. [IoHATTS npo Kartaiis.

Tema 1.5. Cran ximiyHO1 piBHOBaru. KoHcTraHTa piBHOBaru roMOreHHUX Ta
reTEpPOreHHUX peakiliil. 3B’ sa30K 3MIHU BUIbHOI eHeprii ['1606ca Ta KOHCTaHTH
piBHOoBaru. 3MmiuieHHsi piBHoBaru. I[Ipunuun Jle I[artense. IlosicHeHHs
3MIIIEHHS XIMIYHOi pIBHOBaru 3 TOYKM 30py XIMIYHOI KIHETUKH Ta
TEPMOJAUHAMIKHU.

Tema 2.1. Teopis Pesepdopna. Teopis OynoBu aTtomy BOAHIO 3a bopowm.
XBUJIbOBI BIIACTUBOCTI eJIeKTpoHa. KopmycCKynsipHO-XBUJILOBUN Ayaii3M.
PiBusinust ne bpoitnga. XBunboBa Qyskuis. [IoHATTS npo eleKTpOHHY
ryctuny KBanToBi umcna. EHepretuuni piBHI Ta miapiBHi. EnexkrponHa
opOitanb. Ilpunuun naiimenmoi eneprii. Ilpunmun Ilayni. IlpaBuna
KneukoBcbkoro. IlpaBuno I'yama. EnektponHi (opmynu Ta elneKTpoHHI
CXEMU aTOMIB XIMIYHHMX €JIEMEHTIB.

Tema 2.2. CTpykTypa TEpiOAMYHOI CHCTEMH: MEPIOaH, TPYIH, MiATPYIIH.
Homep rpynu i BajeHTHICTh eJeMEHTa. 3MiHa BJIACTHBOCTEH €JIEMEHTIB Yy
nepioai, B rpymni. 3akoH Mo3ni. CydacHe (GopMysItoBaHHS TEPIOJHMYHOTO
3akony. llepiomnuHa cumcreMa i ii 3B’s30Kk 3 OymoBow aroma. EnemeHTn
TOJIOBHUX 1 MOOIYHUX MiATpyI. ,,[Ipockok” enexkrpoHa y d-eJeMeHTIB.

[Iponoexennss Ttemu 2.2. Enepris ioHizaiii, eHeprisi CHOPIIHEHOCTI 0
€JICKTPOHA, CJICKTPOHETaTUBHICTh, 3aKOHOMIPHICTh iX 3MIHM B Iepiojax i
rpymnax. 3B’ 30K MK IMOJIOKCHHSM €JIEMEHTa y TIEPiOIUYHIi CUCTEMI Ta HOTO
€JICKTPOHHOIO OY/0BOIO.

10

Tema 3.2. Enexrtponitu, iXx kimacudikamis. Cryniae aumcomiamii ta i
BU3HAaueHHS Teopis Appeniyca. Ponb po3uMHHHMKA TIpy AHCOIarii
pedoBuHu. CwibHI Ta cnaOki enekTpoiitd. KoHcTaHTa nucormiamii cirabKkux
enekTpoiTiB. 3akoH po3BeneHHs OctBanmpaa. CrTymiHYacTa JIHCOINAIliS.
Peaki1ii ioHHOTO OOMIHY B pO3UMHAX EIEKTPOJIITIB.

11

Tema 3.3. ENeKTponiTWyHA AMcOIiamis MoJieKyl Boan. MOHHMIA m06YTOK
Boau. BomueBuii mokasumk pH. I'impoimi3 coneii. Pi3HiI BUIagKu Tigposizy
coneif. MloHHi Ta MoNeKyispHi piBHAHHA peakiiii Tinpomizy. BusHaueHHs
peaxiiii cepeoBHINa PO3YNHIB COJICH.

12

HanucanHs MoaynbHOT KOHTPOIBHOT pOOOTH.

13

Tema 4.1. Cryminp okucHeHHs. IIpoliecm OKHMCHEHHS Ta BiJIHOBIICHHS.
OKHUCHUKH Ta BIOZHOBHHUKH. [loCHITOBHICTH CKJIaQMaHHS OKHCHO-BIIHOBHUX
peakIliy, ix kinacudikaiis.

14

[Iponoexkennss Temu 4.1. VYpiBHIOBaHHS OKHCHO-BIJHOBHHMX peakilii
METOJIOM eJIeKTpoHHOro Oanancy (meron Hekpacosa). BB cepepoBuina




Ha repedir OKMCHO-BIIHOBHUX PEaKIIii.

15

Tema 4.2. EnexkTpoiHuil MNOTEHUIaN, MHOro YTBOPEHHS, BUMIPIOBAHHS
eNeKTpoAHuX mnoTeHuianiB. CTtaHgapTHI €IeKTPOJHI MOTeHIianu. Tabmuus
OKMCHO-BIIHOBHMX TNoOTeHLianiB. HampsiMok nepediry OKHCHO-BIIHOBHHX
peakuiifi. 3anexHICTh ENEeKTPOJAHMX MOTEHIIANIB BiJl TEeMIepaTypu Ta
koHueHTpaiii. ®opmyna Hepacra. Psig nanpyr meraniB. Tunu enexTpo/is.

16

[IponoBxennss temu 4.2. Kiacudikamiss enexTpoAiB Ta TajlbBaHIYHUX
eneMeHTIB. ['anbBaHIUHUN €eMEeHT, Horo ejaexkTpoximiyHa cxema. [Ipouecu,
Mo BiAOYBalOThCS Ha €JIEKTPOoJax MpH poOOTI rajabBaHIYHOTO E€JIEMEHTA.
EnexTpopyiiiiHa cuja rajibBaHIYHOTO €J1eMEHTA.

17

Tema 4.3. IloHATTS mpo eneKTpodi3. YMOBH, HEOOXIiTHI JJIsi MPOBEICHHS
eJeKTpoJIi3y. AHOJIHE OKMCHEHHSI Ta KaToJHE BigHOBIEHHs. Enektponis 3
HEPO3YMHHUM Ta PO3ZUYMHHUM aHOJAMHU.

18

[IponoBxenHs TeMu 4.3. 3akoHH enekTpoaizy. [locnioBHICTh po3psay 10HIB
Ha KaTtoni Ta aHoxi. 3akoHu Dapanes. Buxim 3a crpymom. BuxopucTtanHs
€JIEKTPOJIi3y (OTPUMAaHHS Ta OUUILCHHS METaJiB, 3aXUCHI TOKPUTTS).

JlaGopaTopHuit IpaKTUKYM

Mertoro 11a00paTOpHOrO MPAKTUKYMY € 3aKpIIUICHHS TEOPETUYHUX 3HAHb,

OTPUMaHUX Ha JIEKIIIX Ta B TMPOIECI CaMOCTIHHOI poOOTH 3 JTepaTypHUMH
JUKEpeJlaMd B XOJI BHUBYECHHS HaBUaJbHOI JUCHMIUIIHM «XiMis». Marepian
7a00paTOpPHOTO TMPAKTUKYMy CIHPSIMOBAaHHMA Ha 3aKpilUIEHHS Ta MOTIHOJICHHS
MPaKTUYHUX HABUYOK pOOOTH B jJaboparopii.

Twxnens | Tema Omnrc 3amaHoBaHOi poOOTH
1 Bu3zHaueHHs BaroBum MeToAOM BU3HAUUTH MOJIIPHY Macy
MOJISIPHOI macu | kapooH(IV)  okcumy.  Osnailomutucs 3

kap6oH(IV) okcuny

PIBHSIHHSM CTaHY iJ1eaJIbHOTO Ta3y Ta MOHITTIM
BIJIHOCHOI TYCTHMHH OJIHOTO Tra3y 3a IHIIHM.
[IponeMoHCTpyBaTH pPO3paxyHKH 1 poOOTy
BUKJIJaqy.

2 3axuct pobotu

3 JloOyBaHHs ta | OgepkaTd Ta MPOAEMOHCTPYBATH XIMIUHUN
XiMIYHI BJIACTHBOCTI | XapaKTep IEIKUX OKCH/IIB. Onepxxatu
OKCH/IIB Ta | BOKKOPO3YMHHI  TIAPOKCHIA  METAlB  Ta
HEPO3UYNHHUX BU3HAYATH XIMIYHMM TUIAXOM iX XapakxTep.
T1IPOKCH/TIB CaMOCTIHHO  CKJIaCTH  PIBHSHHS  PEAKIIiH.

[IpogemoHCTpyBaTH pOOOTY BUKIIAIAUYy.

4 3axuct pobotu

3) JoOyBanHs ta | OnepxaTu 3amporOHOBaH1 CEpellHi, KUCHl Ta
XIMIYHI BJIACTUBOCTI | KOMIUIEKCHI ~ COJIl, BHBUMTH 1X  XIMIYHI
cepeaHIX Ta | BMacTUBOCTI. CaMOCTIHHO CKJIACTH PIBHSHHS

KOMILUIEKCHUX COJIEU

peaKiii. [IpogeMoHCTpYBaTH poboty




BHKJIQ1avy.

3axuct pobotu

Buznauenns
CTaHJapTHOTO
TEIUIOBOIO  e(exTy
peakirii
HeUTpamizaiii

BianoBigHo 10 OTpUMAHOrO 1HAWBIAYAJIBHOTO
Yl TPYNOBOrO 3aBJAaHHS IPOBECTU PEAKIIIIO
HEUTpanizalii CWJIbHOI KHUCJIOTH CHUJIBHOIO
OCHOBOIO 1 OOYHUCIHMTH TEIJIOBUH e(eKT i€l
peakuii. [IpogeMoHCTpyBaTH pO3paxyHKH 1
po0OOTy BHUKIIAIAuy.

3axuct pobotu

10

XiMIYHA KIHETHKA

BianoBigHo 10 OTpUMAaHOTO 1HAWBIAYaJIBHOTO
3aBIaHHS BCTAHOBUTU XapakKTep 3aJeKHOCTI
MIBUJKOCTI Ta KOHCTAHTH IIBUAKOCTI peakilii
Bil KOHIIGHTpallii OJHOTO 3  PpEarcHTIB,
OOYUCIUTH KOHCTAHTY HIBUAKOCTI peakxiii.
3poOuTH BHUCHOBOK MPO TOPSIAOK peakilii 3a
BKa3aHOW pedoBHHOW. [IpomemoHCTpyBaTH
pPO3paxyHKH 1 poOOTY BUKIJIAJady.

3axuct pobotu

11

12

XiMIYHA KIHETHKA

BianoBigHo 10 OTpUMAaHOrO IHAWBIAYaJIBHOTO
3aBJaHHS BCTAHOBUTH XapakKTep 3aJeKHOCTI
IIBUJKOCTI Ta KOHCTAHTH IIBHIKOCTI peakilii
Bil TEeMIIEpaTypd, OOYHCIHTH  3HAYCHHS
KOHCTAHT IIBUJIKOCTI 3a BKa3aHUX TEMIIEPATYp
Ta TEeMIEepaTypHUH KoedillieHT IBHIKOCTI
peakiii. [IpomemMoHCTpyBaTH pPO3pPaxyHKH 1
poOOTYy BHKIAIady.

3axuct pobotu

13

14

Po3unnun
€JICKTPOJTITIB

O3HaiioMuTHUCS 3 3araJbHUMHA
3aKOHOMIPHOCTSIMH MPOXOJKEHHS PEaKII Mk
CJICKTPOJIITAMH, BHKOHATH iX Ha TIPAKTHIII.
CaMOCTIHHO  CKJIaCTH  PIBHSHHS  PEAKIliH.
[TponemoHCTpyBaTH pOOOTY BUKIIAIAUy.

3axuct pobotu

15

16

Jlucoriaiis BoOu,
BOJIHEBUM ITOKA3HUK.
[Nnppomni3 coneit

Busznauntu 3MiHy peakiii cepemoBuIa B
po3unHax coneil. Jlocmigutu (dakTopH, M0
BIUTMBAIOTHh HA TIMOUHY Tifpoaizy. CaMoCTiiiHO
CKJIaCTH PIBHSHHS PEaKIii.
[TpogemoHCTpyBaTH pOOOTY BUKIIAIAUYy.

3axuct pobotu

17

OKHCHO-BIHOBHI
TIPOIIECH.
[TincymMKoOBe 3aHATTS

CkilacTd TaJIbBaHIYHUI €IIEMEHT Ta BUMIPATH
voro EPC, HaBumTuCA  KOpHCTYBaTHUCH
CICKTPOII3EPOM Ta TMOSCHUTH 3aJIeKHICTh
CJIEKTPOJIHMX  MPOLIECIB  BiJ  MaTepiaiiB
enexktposiB. CaMOCTIMHO CKJIACTH PIBHSIHHSA




peaxiiii. [IponemoHcTpyBaTH poboty
BUKJIagady. /o Bigoma CTYIEHTIB JOBOAUTHCS
KUIbKICTh OalliB, SIKY BOHM HaOpald MPOTATOM
cemectpy. Cryaentn, ski  Oyaiu  He
JOMYIIEHUMHU JI0 CEMECTpPOBOi arecramii 3
KPEAUTHOTO MOJYJISI, MalOTh YCYHYTH IPUUHMHH,
10 TPU3BEJIU J0 LIHOTO.

18 3axuct pobotu

6. CamocriiiHa po0OoTa cTyaeHTa

Camocrtiitna pob6ota ctyneHra (CPC) mpotsiroM ceMecTpy BKIHOYAE
NOBTOPEHHS JIEKIIITHOrO Marepially, BHKOHAHHS 1HJIMBIAYaJdbHUX JOMAIIHIX
3aB/aHb, O()OPMIICHHS 3BITIB 3 BUKOHAHUX JJAOOPATOPHUX POOIT, MIATOTOBKY [0
MOJIYJIbHOI KOHTPOJIbHOI pOOOTH, MIATOTOBKY JO 3aXUCTy JaOOpaTOPHUX POOIT
(HamMcaHHS KOHTPOJBHUX POOIT), MIATOTOBKY J0 3alikKy. PexkomeHmoBaHa
KUIbKICTh TOJIMH, SIKa BIIBOAUTHCS HA MIATOTOBKY JI0 3a3HAYCHHUX BHUJIIB POOIT:

Bug CPC KiﬂLgiCTB TOJIMH
Ha MIJITOTOBKY

[TinroToBKa 10 ayAUTOPHHUX 3aHATH: TOBTOPSHHSI JIEKIIHHOTO | 2 — 3 TOAMHM Ha
Marepianay, BAKOHAHHS 1HIWBIAyaJbHUX IOMAIIIHIX 3aBJAaHb, | THXKIEHb
CKJIQJIaHHsI PIBHSHB PEAKIlIH 10 Ja00paTOpHUX POOIT,
MiATOTOBKA IO KOHTPOJIBHUX POOIT, OOPMIICHHS 3BITIB 3
BUKOHAHUX JJAOOPATOPHUX POOIT

ITinrotoBka 1o MKP (moBTOpeHHs MaTepiaiy) 4 ronuHU

ITinroToBKa 110 3Ky 8 roauH

[TomiTuka T2 KOHTPOJIH
7. IToniTika HaBYAIBHOT AUCIUTLIIHKA (OCBITHHOTO KOMIIOHCHTA)

VY 3BUYAHOMY pEXHMi POOOTH YHIBEpCHUTETY JIEKIli Ta J1abopaTopHi
MPAKTUKYMU TPOBOMATHCS B HABYAIBHUX ayAUTOPIAX. Y 3MIIIAHOMY PEXHMI
JIEKIIH] 3aHATTA MPOBOASATHCSA JUCTAHIIWHO, 3 BUKOPUCTaHHSIM 3aco0iB st
BimeokoHbepeniii (Google Meet, Zoom Tomio), nabopaTopHi poOOTH — Y
HaBYAIBHUX JabopaTopisix. Y AUCTAHIITHOMY PEXHUMI BCi 3aHSATTS TPOBOISTHCS
gepe3 3aco0um s BimeokoH(pepeHi. BinBimyBaHHS JeKiii Ta 1abopaTOpPHHUX
3aHSITHh € 000B’ I3KOBUM.

[lepen modaTkoM 4YEproBOi TEMHU JIEKTOP MOXKE HAJICUIATH TMHUTAHHS T10
OyIb-sKii 3 MUHYJIMX TEM 3 METOIO 3aKPITUICHHS OMPaIbOBAaHOTO MaTepiaiy.
[IpaBuna 3axucty n1abopaTtopHUX pooOiT:

1. Jlo 3axucTy [OMYCKAalOThCS CTYIEHTH, sIKi OylM TPUCYTHI HAa 3aHSTTI,
CaMOCTIMHO Ta MPaBWJIbHO BUKOHAIM JOCIHIHA, MalOTh MPaBUIBHO O(OpMIICHUN
3BIT O BUKOHAHHS J1a0OPaTOPHOI pOOOTH.




2. VY 3BITI 10 BHUKOHaHHS JabOpaTOpHOI pPOOOTH MarwTh OYTH KOPEKTHI
PIBHSIHHSI peaki[iii, HaBEIEHO BCl HEOOXIiJHI pO3paxyHKH, Trpadiky, HasBHI
CIIOCTEPEKEHHS Ta BUCHOBKH.

3. 3axuct BiIOyBa€eThCs 3a rpadikoM, 3a3HAYEHUM Y 11.5.

4. [Ticns mepeBipku 3BITY BHUKIaJaueM poOOTa BBAXKAETHCA 3apaxOBAHOIO,
AKIIO HE MICTUTh CYTTEBUX HENOJNIKIB. SIKIIO B 3BITI € CYTTEBI HENONIKH, 3BIT
MOBEPTAETHCA CTYACHTY JUIsl JOOIPALIFOBAHHS.

S. SIKI0 CTYyZIEHT MPOIMYCTUB 3aHATTS, TO AJIA BIINpPAIIOBaHHS BiH Mae: a)
MPOJEMOHCTPYBATH BHKJIaJauy BIAMOBIIHUN 3BIT A0 BUKOHAHHS JabOpaTOpHOI
poOOTH 3 HAaBEICHUMH PIBHSIHHSAMU peakiiid (pIBHSHHS CKIAAAIOThCA CTYACHTOM
CaMOCTINHO), ajie 0e3 po3paxyHKiB, CIOCTEPEKEHb Ta BUCHOBKIB; Ta 0) MPaBUJIHHO
BIJIMOBICTH HA 3alUTaHHS BUKJIajJada MO TeMl JJa0OpaTOpHOi poOOTH, MICIs YOTro
OTPUMYE J103BUI Ha BianpauoBaHHs. [1i yac 3BUYAHOIrO Ta 3MIIAHOTO PEKUMY
poOOTH YHIBEPCUTETY CTYJEHT BIINpalbOBYE MPOMYIIEHY poOOTY y HaBUYajbHIN
naboparopii 3a JOMOMOTO JIOMOMDKHOIO IEpCOHATy YW BUKIAIaya, IMij 4ac
OUCTAHIIHOTO — 3  BHUKJaJaueM 3  BHUKOPHUCTAHHAM  3aco0iB IS
BimeokoH(pepeniii. [licas BiampaioBaHHsI CTYACHT Ma€ 3aXUCTUTU JIAOOPATOPHY
poboTy y BUKJIaJaya.

[IpaBuna HanMcaHHS KOHTPOJIBHUX POOIT:

1. CryneHT Mae  HamuMcaTh  KOHTPOJbHY  poOOTy  caMocCTiiiHO, 3a
1HAUB1YaJIbHUM 3aBJIaHHSM.

2. [lin vac 3BMYAHHOTO Ta 3MIMIAHOTO PEXKHMY POOOTH YHIBEPCUTETY IpHU
IPOBEICHHI KOHTPOJIBHI POOOTH CTYAEHT Ma€ BIAKIIOUUTH TeJIe(POH.

3. JlomycKaeThcsi ~ BUKOPHCTAHHS ~ TUTBKM  JO3BOJICHHX  BHUKJIAJadeM
JIOBITHUKOBUX MaTepiaiB.

4, Ko CTyIeHT He BKa3aB CBOE IMpi3BUINE Ta IMHp TpymnH, podora HE

OIIIHIOETHCS 1 Ma€ OyTH TIEpeCcKiIaieHa.

[TpaBuiia npru3HaAYEHHS 3a0X0UyBaJIbHUX OaNIB:

1. 3a akTUBHY po0OOTYy Ha JieKIlii HapaxoByeTbes 10 0,5 3a0xouyBambHUX OaniB
(aste He OumbIIe 8 OGaiB HA CEMECTP).

2. 3a akTHBHY poOOTy Ha 1abopaTOpHOMY 3aHSTTI HapaxoByeTbcs 10 0,5
320X0UyBaIBHUX OamiB (asie He Oinbie 4 O6alliB HA CEMECTP).

3. S0 3BiT 10 BUKOHAHHS J1JA00OpAaTOPHOT POOOTH HE MICTUTh TOMIJIOK 1 HOTO
MIAMACAHO BHUKIAMadeM 3 Tepmioi crmpodu 3madi (poOoTy 3apaxoBaHO) JI0
3aKiHYCHHS JTaOOpAaTOPHOTO 3aHSATTS, TO CTYACHTY HapaxoBYEThCs +1 mMOomaTKoBHIA
oau.

[TpaBuna npusHaveHHs mrpadHUX OaiB:

1. VY pas3i BiICyTHOCTI y CTyAE€HTa Ha TOYATOK JaOOpPATOPHOTO 3aHSITTS
CaMOCTIMHO BUKOHAHOTO 1HIWBIIyaJIbHOTO IOMAITHHOTO 3aBAaHHS HAPaXOBYETHCS
-1 Oam.

2. VY pa3i BiICYTHOCTI y CTyA€HTa Ha IMOYATOK JabOpaTOPHOTO 3aHSTTSA
PO3IPYKOBAHOTO YM HAMUCAHOIO BIJ PYKU 3BITY 1O BUKOHAHHS J1a00OpaTOPHOI
poOOTH HapaxoBYeThCs -1 Oa.



[oniTuka nennalHiB Ta nepeckiajanb: BU3HA4YaeThes M. 8 [lonoxkeHHs npo
MOTOYHUH, KaJICHJAPHUI Ta CEMECTPOBUI KOHTPOJIb pe3ynbTaTiB HaBuaHHsS B KIII
M. Irops CikopcbKoro

[MomiTuka 1100 akaJeMIYHOI JOOPOYECHOCTI: BU3HAYAETHCS MOJITUKOIO
aKaJIeMIYHOI YeCHOCTI Ta HIIUMU ToJIoKEeHHsIMU Koiekcy uecTi yHIBEpCUTETY.

8. Buau KOHTPOJIIO Ta pEUTUHIOBA CUCTEMA OLIIHIOBaHHS PE3yJIbTAaTIB HABYAHHS
(PCO)

Bunyu KOHTpOJIIO BCTaHOBIIOIOTHCS BIAMOBIAHO 10 [lonokeHHs mpo
NOTOYHUH, KaJIeHJapHUI Ta CEeMECTPOBUN KOHTPOJIb pe3ynbTaTiB HaBuaHHs B KIII
M. Irops CikopchKOro:

1. [HOTOYHUN KOHTPOJb: KOHTPOJIbHI pOOOTH Ha JIa0OPAaTOPHUX 3AHSTTAX,
OIIIHKA 32 BUKOHaHHS 1aboparopHux poodit, MKP.

2. KaneHnnapHuit KOHTPOJIb: MPOBOAUTHCS ABIY1 HA CEMECTP SIK MOHITOPUHT
MOTOYHOT'O CTaHy BUKOHAHHS BUMOT CUJIa0yCy.

3. CeMecTpoBUN KOHTPOJIb: 3aIIK.

Pelitunrona cucrema OIIiHIOBaHHSI pCByJ'IBTaTiB HaBYaHHA

Petitunr crynenta 3 aucuuiutinu (RD) ckinamgaerses 3 cymu OaiiB, sIKi BiH
OTPUMYE 3a:

1. excripec-KOHTPOJIb Ha J1a0OPaTOPHOMY 3aHATTI;
2. BUKOHaHHS J1abOpaTOpHOI poOOTH;

3. MOJIyJIbHY KOHTPOJIbHY POOOTY.

4, BIATIOBIIb HA 3aTIKY.

Y BuUmaaKy MpoOBEACHHS JIEKIil Ta JJabopaTOpPHUX 3aHATH Y JUCTAHIIMHIN
dbopMi CTyJEeHT NMOBHMHEH MaTH BIJIMOBIIHI KOMITIOTEPHI 3aco0u 3B'3Ky (poOoua
Bileokamepa, MikpodoH, mporpama 3B's3Ky). Bukmamad 3maiiicHIOE 3B'SI30K
BUKOPHUCTOBYIOUH cepBich (Hampukian Google Meet abo Zoom) 3a mocuitaHHsM,
10 HAJla€ Ha eJIEKTPOHHY MOIITY a0o (Ta) TelerpaM-KaHal TPYIIH.

B pasi nepexony yHiBepcUTETYy Ha TUCTaHIIWHY (JOPMY HABUAHHS 3BITU MPO
BUKOHAaHHS J1abOpaTOpHUX poOOIT HAJAIOTHCI B EIEKTPOHHOMY BHIJISAI Ha
EJIEKTPOHHY TOIITY BUKJIaJa4a.

CucreMa peiiTUHTOBHX (BaroBmux) 0aJIiB Ta KpUTEPii OL[iIHIOBAHHA

1. Ekcripec-KOHTpOJIb HAa Ta00paTOPHOMY 3aHSTTI.

Barosuit 0an -10. MakcumainbHa KUIBKICTH OaniB ctaHoBuTh 10 GamiB - 6 = 60
Oaris.

2. BukoHanHs 1abopaTopHOi poOOTH.

Baroswuii 6ai -1. MakcumalnpHa KUIBKICTE Oai1iB cTaHOBUTH 1 Oan - 9 = 9 Gaiis.

3. MoaynpHa KOHTPOJIBHA POOOTA.



Baroswuii 6an — 31. MakcumanbHa KUTbKICTh OaltiB cTaHOBUTH 31 6anu - 1 = 31 Gan.
Mentre 19 6amiB (Menre Hixk 60% 3am1a4y nNpaBUILHO PO3B’SI3aHi) — KOHTPOJIbHA HE
3apaxoOBY€EThHCA.

YMOBOIO OTpUMaHHSI TMO3UTUBHOI OILIIHKH 3 KaJeHAApPHOTO KOHTPOJIO €
BUKOHAHHS BCIX 3alUlaHOBAaHMX Ha IIed dYac poOIT (Ha dYac KaJeHIapHOTo
KOoHTposto). Ha mepmiomy kanmeHnapHOMy KOHTposi (6- THXKIIEHB) CTYJEHT
OTPUMYE «3apaxOBaHO», AKIIO WOTr0 MOTOYHUM pedTuHr He meHme 0,533 = 16,5
6amie. Ha npyromy kanennapHomy kKoHTpoui (10-i THXKIEHB) CTYJEHT OTPUMYE
«3apaxoBaHOY, SKIIO HOro NOTOYHUM pedTUHT He MeHIe 0,555 = 27,5 Gaitis.

KpuTepii OMiHKH Pi3HOBHIiB KOHTPOJIbHUX 32X01IB

TunoBi HOpMH OLIHOYHMX OadiB MpPH MEPEBIpil 3aBJaHb KOHTPOJBHHUX
3axoAiB (ne b — BaroBuii 6ai, r — peMTUHTOBA OIIIHKA):

1. a) BIJMOBIb NMPaBWIbHA, TOBHA, OOTPYHTOBAHA;
0) 3a/1aua po3B s13aHa BIPHO, 3 MOSICHEHHSIM, YITKO 1 MPaBUJIBHO OPOpPMIICHA,;
0,95<r<1,0b
2. a) BIANOBIAb TpaBWIbHA, OOrpyHTOBa, ane HeBuuepnHa (90-75 %

IPOrPaMHOT0 MaTepiany), Ma€ HECYTTEBI TOMUIIKH;
0) 3a7a4a po3B ' s3aHa BIPHO,
0,756 <r<0,9b
3. a) BIAMOBIAL HEMOBHA, MICTUTh MeHIe 75 % mporpaMHOro marepialy, aie
CTYJIIEHT TMpaBWIbHO pearye Ha 3ayBaKCHHsS BHKJA/aya, IIBUJIKO HABOAMTH
HeoOXiaHy 1H(}opMaIlito;
0) misg 3amadi 3HAWIEHO TMPABWIBHUK XiJ PO3B sI3aHHs, aje JIOMYIIeH1
apiMeTHYHI TOMHUJIKH;
0,6b < r<0,75b
4, a) BLAMOBiAb MICTUTH MeHIIe 60 % mporpaMHOro marepiaiay, Ma€ BEIUKY
KUIBKICTh CYTTEBUX TTOMHUJIOK, OCOOJIMBO MPH CKIIaTaHH1 (OPMYJT XIMIYHHX CTIOIYK
Ta PIBHAHB XIMIYHUX PEAKIIi.
0) 3amaya po3B's3aHA 3 CYTTEBUMH MOMWIKaMHu, abo ii po3B's30K He
JIOBEJICHHI JI0 JIOTTYHOTO 3aBEPIICHHS;
0,0b <r<0,6b.

Po3paxyHok mkaau (R) pedTunry:

Cyma BaroBux 0ajiB KOHTPOJIBHUX 3aXO0[iB MPOTITOM CEMECTPY CKIIAJIAE:
Rk=9-1+10-6 + 31 =100 dauxis.
PetitunroBa ominka (RD) nucnumniau GopmMyeThcsi K CymMa BCIX PEHUTHHTOBUX
OaiB z I, Ta 3a0X04UyBaIbHUX/ITpadHUX OaTiB Z I .
k

RD=>r+>r
k s

CeMecTpoBUM KOHTPOJIEM € 3aTIK. Y MOBHU JIOMYCKY A0 3aJIKY:
1)  BukoHaHHS Ta 3aXKCT yCiX JJaOOpaTOPHUX POOIT.



2)  Peittunrosa oninka (RD) He mentie 40 Gais.

CrynenTtH, K1 HaOpaau IPOTATOM CEMECTPY HEOOX1AHY KuUIbKICTh 6aniB (RD
< 0,6 R), MatOTb MOXJIUBOCTI:

. OTPUMATH 3aJIKOBY OLIHKY (3aJ11K) TaK 3BaHUM «aBTOMAaTOM) BIAMOBIAHO J10
HAaOpaHOTO PEUTHHTY;

. BUKOHYBATHU 3aJIIKOBY KOHTPOJIbHY pOOOTY 3 METOIO MIJBULIEHHS OL[IHKH;

. y pa3i OTpUMAaHHS OUIHKHK OUIBIIOI, HI)K «aBTOMAaTOM» 3 PEUTUHTY, CTYJIEHT
OTPUMYE OIIHKY 3a Pe3yJIibTaTaMU 3a711KOBOI KOHTPOJIBHOI poOOTH;

. y pa3l OTpUMaHHS OLIHKM MEHIIOI, HIXK «aBToMaTom» 3 peitunry (<0,6R),

nonepeHId PeUTHHT CTyAeHTa 3 TUCUUIUTIHU CKACOBYETHCS, 1 BIH OTPUMYE OIIHKY
TUIBKHU 3a pe3yibTaTaMu 3aJ1KOBOi KOHTPOJIbHOT pOOOTH.

CryneHTH, sKi HAOpaJIX MPOTATOM CEMECTPY PEUTHHT 3 KPEIUTHOTO MOTYJIS
menie 0,4R, 10 3amiky HE JOMYCKaIOThCS.

Sxuro petuHr crygeHTa 3HaxoauThes y mexax 0,4 R < RD < 0,6 R, Bin
3000B’s13aHUI BUKOHYBATH 3a11KOBY KOHTPOJIBHY POOOTY.

3aBMaHHS 3IIKOBOI pPOOOTH CKJIQJA€ThCS 3 YOTUPHOX IHUTAaHb PI3HUX
po3aLIiB  poOOYOi HABUANBHOI MpOTpaMH AWCIUIUIIHU. 3aBJaHHA MaloTh
3a0€3MEeUYNTH TIEPEBIPKY 3/IaTHOCTI CTY/ICHTIB IHTETPOBAHO 3aCTOCOBYBATH 3HAHHSI,
3100YTi TIPH OIpaIOBaHHI IPOrPaMH HABYAIBHOT JUCITUILTIHH

[epmii Tpu mutaHHs 3amiKoBOi poOoTH (r1, r2, 3) OLIHIOTECS y 17 OaniB
BIMOBIAHO A0 HaBEACHUX BHIIE KPUTEPiiB oliHIoBaHHA. OCTaHHE, 4YeTBEpTE
nutaHHs (r4) ouiHIOETbesl y 18 OamiB. Po3Mip mikamu OIIHIOBaHHS 3aJIIKOBOT
poboTH cTaHOBHUTH 69 OaiiB, OCKUIbKH 3MEHIIIEHUN Ha 3HAYEHHS BaroBoro Oamy
MOAYJIbHOI KOHTPOJIBHOT POOOTH.

R kp =100 — rmkp =100 - 31 = 69

CyMma OaJtiB 3a KOXKHE 3 YOTHPHOX 3aBJIaHb 3aJ1KOBOi KOHTPOJBHOI pOOOTH
ta MKP miepeBoauThes 10 3aIIKOBOT OIIHKK aHAJIOT1YHO 13 3BEJEHHSM IiJICYMKIB
3a PEUTUHTOBOIO OIIHKOI0 RD 3 KpeauTHOTO MOJYIISI 3TiHO 3 HI)KYCHABEACHOIO
TaOJIULIETO

R=ri+r2 + 13+ I3+ rvkp

Buxonsuu 3 posmipy mkamu (Rwaxy = 100 6aniB) ans oTpUMaHHS CTYICHTOM
BinmoBimauX ormiHok (ECTS Ta TpaaumiiHux), 10 3a1iKOBOi BIZOMOCTI HOTO
peiiTuHrOBa OI1iHKa R = R mepeBouThes 3TiIHO 3 TaOJIUIICIO:

KitekicTs OamniB Omnka
100-95 Bigminao
94-85 Jyxe noope
84-75 Job6pe
74-65 3a10BIILHO
64-60 JlocTaTHRO
Menme 60 He3anoBiabpHO
He BrKOHaH1 YMOBH JIOITYCKY He nonymeno




Q. JonatkoBa iHpopMAaIlis 3 AUCIUIUIIHU (OCBITHROTO KOMIIOHEHTA)

[lepenik MaTepiaiiB, SIKUMHU JO3BOJIEHO KOPUCTYBATHUCH ITiJ1 YAC €K3aMEHY:
1)  Ilepiognyna TaOIHIIS.

2)  TaOnwis po3YUHHOCTI.

3)  Tabmuis cTaHIAPTHUX EIEKTPOJHHUX MTOTCHINATIB.

Po6ouy nporpamy HaBYaJIbHOI JUCUUILIIHYU (CHIIa0ycC):
CkIazieHo cTapiiuM BHKIIaJadeM Kadeapu 3arajJbHol Ta HEOPraHiyHO1 XIMii:
K.X.H. [IImakom A. €.

YxBaneHo MetoandHo0 koMiciero X T (mpotokon Ne 10 Bix 21.06.2024 p.)
VYxBaneHo kadgeaporo 3arajJbHOi Ta HEOPTaHIYHOT XiMii
(mporokout Ne 13 Bix 22.05.2024 p.)

[Toromxeno MeToanuHOI0 KOMICI€I0 THCTUTYTY a€POKOCMIUHUX TEXHOJIOT1H
(mpotoxkon Ne 5 Bix 31.05.2024)



