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[Tporpama HaBYAIbHOT JUCITUTUTIHU
1. Onuc HaBYANBHOT JUCITUIUTIHY, 11 METa, MPEeIMET BUBYAHHSA Ta PE3yJIbTaTU
HaBYaHHS

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.
[TigBumieHHss CTIAKOCTI Ta, 3a HEOOXITHOCTI, 3aXUCT TaKHX KOHCTPYKIIIHHHX
MarepialiB Bii [1i 30BHIIIHBOIO CEpPEJOBUILA B yMOBaX EKCIUTyaTallli TaKOX €
OJTHUM 3 3aBJaHb, PO3B’A3yBaHUM 3a JOMIOMOTOIO 3HaHb 3 XiMii. [HITMM acmiekTom
BUKOPUCTAHHS [IUX 3HAHb € CTBOPEHHS, OTPUMAHHS Ta BUKOPHCTAHHS MaTepialiB
JUIS €HEPTOINEPETBOPIOIYNX CUCTEM (MATMBHUX E€JIEMEHTIB, aKyMYJISITOPIB), IIO




IIMPOKO BHUKOPUCTOBYIOTBCA Y Cy4YacHiM TexHiul. Jlucuumniina copusie OuUTbIn
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 3aKOHHU, 1110 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
IPOXOJKEHHS XIMIYHUX PEaKiliii Ta yTBOPEHHs NOTPIOHUX PEUOBHH,

— TMPOBOJMTH aHAJI3 Ta PO3YMITH MEXaHI3M SIBHIII, K1 BUHUKAIOTh B
EJIEKTPOXIMIYHUX CHUCTEMAX.
3rilHO BUMOT' OCBITHBO1 MPOTpaMU CTYACHTH MICJS 3aCBOEHHS HAaBYAJIBHO1

JUCIUIUTIHA MAatOTh IPOJEMOHCTPYBATH TaKi pe3yIbTaTH HAaBYaHHS:

3aranbHi kommieTeHTHOCTI (3K)

3K 05 3MaTHICTB MpaIoBaTH Y KOMaH/I1
3K 08 3MaTHICTh BUUTHUCS 1 OBOJIOIBATH CyYaCHUMU 3HAHHIMU
daxoBi komreTreHTHOCTI (DK)
OK 11 3HaHHS OCHOBHHMX 3aKOHIB MEXaHIKHM, MOJICKYJISIPHOI (hi3UKH,
€JICKTPOMAarHeTU3My, OIITHKH, aTOMHOT bi3uKH,
€ICKTPOTEXHIKH, CJICKTPOHIKH, HEOPTaHIYHOT XiMil
OK 15 3/1aTHICTh BH3HAYaTH ONTUMAJIbHY KOHCTPYKIIIIO TOBITPSIHOTO

JITATBHOTO amapaTy, B 3aJIe)KHOCTI BiJ] HOr0o NMpU3HAYCHHS Ta
YMOB eKCIUTyaTaIrii

ITporpamni pe3ynbpTaTi HaBuaHHs (ITPH)

ITPH 11 Po3ymiti mpHHOMOM MEXaHIKM pITUHU Ta Trasy, 30KpeMma,
TiIpaBIiKK, aepOAMHAMIKHY (Ta30IMHAMIKH).

I1PH 24 3acTocoByBaTH Yy HaBYalbHIM 1 mpodeciiHii iSIbHOCTI
OCHOBHI  3aKOHM  MEXaHIKH,  MOJEKYJIpHOI  (i3ukw,
€JIEKTPOMAarHeTU3My, OIITHKH, aTOMHOT bi3uKw,
CIEKTPOTEXHIKHA, EIEKTPOHIKH, OpraHidHOI 1 HEOpraHIYHOI
XiMil

[Ticns  3acBOEHHS ~ HaBUYadbHOI  JUCHUIUTIHM  CTYJCHTH  MAalOTh
MPOJIEMOHCTPYBATH TaKi MPEIMETHI PE3yIbTaTH HABYAHHS:
3HAHHS:
— TIOJIOXKEHb CYYaCHHUX TeOpiil OyJJ0BU aTOMIB Ta XIMIYHOTO 3B’ SI3KY;
— OCHOBHHX MOHATH Ta 3aKOHIB XIMIYHOT TEPMOJIMHAMIKHY 1 KIHETUKHU; METO/I1B
aHaJi3y BIUIMBY MapaMeTpiB CUCTEMH Ha CTaH XIMIYHOI PIBHOBAru;




— BJIACTUBOCTEN PO3UYMHIB HEEIEKTPOJIITIB T €JIEKTPOJIITIB;

— 3aKOHOMIPHOCTEW MPOXOIKEHHS OKMCHO-BITHOBHUX MPOLIECIB Ta PEAKIIiif;

— 0C00JIMBOCTEH 3aCTOCYBaHHS XIMIYHUX JIXKEPEIT €JIEKTPOCHEPrii,
3aCTOCYBaHHS €JIEKTPOJII3y, METOAIB OOPOTHOU 3 XIMIYHOIO Ta
€JIEKTPOXIMIYHOIO KOPO31€10;

YMiHHSA:

— aHaJI3yBaTH 3aJI€KHOCTI XIMIYHUX BJIACTUBOCTEN PEUOBUH BiJl TUITY 3B’ S3KY
Ta OyZ0BH MOJIEKYT;

— PpO3paxoBYBaTH OCHOBHI TEPMOJMHAMIYHI Ta KIHETHUUYHI TapaMeTpH
XIMIYHUX MPOIIECiB, BAKOPUCTOBYBATH X IS CIIPSIMYBAaHHSI OCTaHHIX Y
NOTPIOHOMY HaIPSIMKY;

— OLIHIOBaTH MOKJIMBICTD MepeOdiry peaxiiii MixK eJ1eKTpoJiTaMy, BU3HAYATH
ONTHUMAJIbHI cr1ocoOU nocnadiaeHHs: a00 MOCUIIEHHS T1POJI3Y;

— BHU3HAYyaTU HaIpPSIMOK OKMCHO-BIAHOBHOTO MPOIIECY, CKIIAJaTH CXEMU
rajbBaHIYHUX €JIEMEHTIB, 00UMCIIIOBATH €JIeKTPO IHI noTeHiianu 1a EPC;

— BH3HAYaTH MOCIIIOBHICTD 31MCHEHHS €JIEKTPOXIMIYHUX MPOIIECIB Ha
€JIEKTPOax IiJl Yac eJIEKTPOIIi3y, pO3PaxOBYBATU KUIbKICTh OJIEPKAHOT
PEUYOBHUHH MICIS €EKTPOIIZY;

— 3aCTOCOBYBATHU METOJM 3aXHCTYy METaJiB BiJl KOpO3ii.

OCBim:

— pO3B’sI3yBaHHs TUIIOBUX 3aBJaHb, L0 BITHOCITHCA O IPEAMETY HaBYAIbHOI
JTHUCHUILIIHY,

— poOoTH B XIMIUHIM 1abopaTopii, MPOBEICHHS OCHOBHUX XIMIYHUX PEaKIlii B
1a00paTOPHUX YMOBAX, CKJIaJIaHHS 3BITY PO BUKOHAHHS JaOOPATOPHUX
pOOIT.

2. [IpepekBi3UTH Ta MOCTPEKBI3UTH AUCIUILIIHU (MICIIe B CTPYKTYPHO-JIOTTUHIN
CXeM1 HaBYaHHS 32 BIATOBITHOIO OCBITHBOIO IMPOTPAMOIO)

Marepian kpeauTHOTO MoOmyns 0a3yerbcs Ha aucuumuiiHax "Ximis", "di3uka",
"MatemaTuka" 3a mporpamoro cepenHboi mmkonu. KommereHili, oTpumani
CTyJIEHTaMH B MPOIIECi BUBUCHHSA IIHOT'O0 KPEAUTHOT'O MOJYJIS, 3aCTOCOBYIOTHCS IS
OTIAaHYBaHHS HACTYIHUX IUCHUIUIIH MHUKIY TpodeciiiHOl MiArOTOBKH TPETHOTO
CEMECTpY: «eleKTpoTexHika Ta enekrporika» (IIO 05), «aepokocmiuHe
Mmarepiano3naBcTtBo» ([1020) Ta «reopis MmexanizmiB Ta mamuH» (I10 25), B
paMKax SKUX TepeadayeHo 3acTOCYBaHHS 3aKOHIB (BUKM Ta XiMil A
KOHCTPYIOBaHHS JITATHHUX arapaTiB Ta CUCTEM KepyBaHHS HUMU.

3. 3MiCT HaBYAJIILHOI JUCIIUILTIHU

Pozain 1. OCHOBHI 3AKOHOMIPHOCTTI ITIEPEBITI'Y XIMIUYHUX
ITPOLECIB.

Tewma 1.1. AtToMHO-MOJNeKymsipHe BUeHHsS. CTeX1OMETPUUHI 3aKOHH XIMIi.



XiMig SIK HayKa Ipo pPEYOBHHHM Ta iX nepeTBopeHHs. [IoHATTS npo XIMIYHUN
enemeHT. [3otonu. Ilpocti 1 cknanHi pedyoBuHU. SABunie anorpomii. [loHATTS mpo
nanbTOHIAM Ta Oepronigu. Macu (aOCONIOTHI Ta BITHOCHI) aTOMIB 1 MOJEKY,
oluHULI BUMIpY. Monb pedyoBuHU. MousipHa Ta BIIHOCHAa MOJIEKYJIIpHA Maca
PEUYOBHHH.

3aKoH 30€epe’KeHHsI Macu PEYOBHUH. 3aKOH CTAJIOCTI CKJIaay. 3aKOH KpaTHHUX
CriBBiAHOIIEHb. [I0SICHEHHSI OCHOBHUX 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. MonspHuuil 06’eM razy. IloHATTS mpo BIAHOCHY T'yCTMHY Ta3y. Meroau
3HAXOJIP)KEHHS MOJIEKYJISIPHOI Macu PEYOBHUH, 110 3HAXOASTHCS y Ta30MOJI0HOMY
CTaHi.

Tema 1.2. Knacu HeopraHiuHUX CHONYK.

Knacudixaris Heopraniynux crnonyk. [Ipocti Ta cknaani pedoBuHu. Metanu
ta HemeTanu. OKCHUIU: KUCJIOTHI, OCHOBHI Ta amM(OTEpHI; CIOCOOU OJep KaHHS
OKCHUIB, iX XiMi4Hi BiactuBocTi. ['impatm okxcuaiB. OcHOBHI Ta amdoTepHi
riApokcuau: A00yBaHHS Ta XiMIUHI BJIACTUBOCTI. KHCIOTH: OKCHUTEHOBMICHI Ta
O0C30KCUTEHOBI; crmocoOu ojaepkaHHs, Biaactuocti. Comi, oaepkaHHS Ta
BJIACTHUBOCT1 CEPENHIX, KUCIUX 1 OCHOBHHX cojiei. Peakiii moasiitHoro oominy.
KomrmuiekcHi cronyku, no0OyBaHHS Ta BJIACTHUBOCTI. | €HETHYHHMM 3B'I30K MIXK
OKCHJIAMHU, OCHOBAMU, KHCJIOTAMH 1 COJISIMH.

Tewma 1.3. EHepreTuka XiMi9YHHX peaKIlii.

BHyTpimHsa eHepris Ta eHTajbllisl, €K30- Ta eHa0TepMiuHi peakiii. [Tepruii
3aKOH TepMoAuHaMiKd. TeroBi edeKTH 3a yMOB CTaJIOCTI THCKY Ta CTaJlOCTI
00’eMy, iX 3B’S30K 3 EHTAIBMIEI0 Ta BHYTPIINIHHOK EHEPTi€I0 CHUCTEMH.
TepmoximiuHi piBHSHHS. 3aKOHU TepMoXimii. 3akoH ['ecca Ta ioro BUKOpUCTAHHS
B TEPMOXIMIUYHUX po3paxyHkax. CTaHAapTHUN TEIUIOBUH e€QeKT YTBOPECHHS
ximMigHOi criomyku. CTaHAapTHA EHTAJIBIIIS 3TOPSIHHS PEUOBHUH.

[TonsTTss mpo entpomito. EHTpomist ik Mipa HEBIOPSIKOBAHOCTI CHCTEMHU.
Crangaptai eHTpomii. BmiuB eTpomiifHOTO Ta eHTaJdbIIHHOTO (aKkTOpiB Ha
HaAMPSAMJICHICTh TpOIeciB. 3MiHa 1300apHO-130TEPMIYHOTO TOTEHIany (BUIBHOT
eneprii ['100ca) sik KpuTepiil caMOAOBUIBHOCTI IPOTIKaHHS MpoIieciB. Po3paxyHku
3MiaM  BUTbHOI eHeprii [100ca. 3anexnicts BinmbHOI eHeprii [100ca Bix
Temmnepatypu. BinbHa eneprisa ['enpmromsbiia.

Tema 1.4. XiMiuHa KIHETHKA.

I'omorenHi 1 reteporeHHi cuctemu. [IIBUIKICTh peakiliii B TOMOT€HHHUX Ta B
rereporeHHuXx cuctemax. dakTopu, 110 BIUIMBAIOTh Ha IIBUKICTh PEAKIIii. 3aKOH



nitounx mac. Koncranra mBuakocTi peakuii, ii ¢pi3uunuii 3micT. IIpocTi Ta ckiaaani
peakilii. [IoHATTS Mpo MONEKYISPHICTD Ta MOPSAAOK peakilii. [Ipukiianu MexaHizmiB
XIMIYHMX peakuii. JIaHIrorosi peakiii.

Brmnue Temnepatypu Ha mBHAKICTE peakuii. IIpaBunmo Bant-T'odda.
AxtuBH1 Monekynau. Enepris axktuBauii. PiBHsiHHS Appeniyca. [loHsaTTss mpo
kataii3. [HribiTopu.

Tema 1.5. Ximiuna piBHOBara.

HeoGopoTHi Ta 000pOTHI peakilii, ximiyHa piBHOBara. KoHcraHnTa piBHOBaru
TOMOT€HHUX Ta TeTepOreHHUX peakiiid. 3B 30K 3MIHM BUIbHOI eHeprii ['106ca Ta
KOHCTaHTH piBHOBaru. 3mimeHHs piHoBaru. [Ipuniun Jle [latense. ITloscHenns
3MIIIEHHS XIMIYHOI pIBHOBarM 3 TOYKM 30pY XIMIYHOI KIHETUKH Ta
TEPMOJUHAMIKH.

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

ExcnepumenTanbHi JaHi, 10 CBiIYaTh MPO CKIAAHICTE OYJOBH aToMmy.
Enexrpon, fioro 3apsa ta Maca. Teopis Pezepdopna. Teopis OyaoBu aToMy BOJTHIO
3a H. bopom. XBuiboBiI BJIACTHBOCTI eJIeKTpoHa. KopmycKymsipHO-XBUILOBUN
nyanizm. PiBasHHS nae bpoitns. XsuiaboBa (yHkIlis. [IoHATTS mpo eNeKTpOHHY
I'YCTUHY (€TIEKTPOHHY XMapy).

KBaHTOBi umcna. Ix MoxiuBi 3HaueHHs. EHepreTwyHi piBHI Ta MifpiBHI.
Enextponna opbOitanms. ®opma eneKTpoHHUX opOitaied misg s-, p- Ta d-
€JICKTPOHIB.

[Tpunuun navimenmroi eneprii. Ilpuamun Ilaymi. IIpaBmra KieukoBchkoro.
[IpaBunio I'yama. EnextponHi GopMynu Ta eIEKTPOHHI CXEMH aTOMIB XIMIYHHX
€JIEMEHTIB.

Tewma 2.2. Ilepionnunuii 3aK0H. 3aKOHOMIPHOCT1 3MIHU XIMIYHUX
BJIACTUBOCTEH €IEMEHTIB Ta iX CIOJYK.

[TouatkoBe GopmymroBanHs nepioguyHoro 3akonHy (3a J[. . MenneneeBum).
[lepionnuna cucrteMa sIK BigoOpakeHHs TmepiogudHOoro 3akoHy. CTpyKTypa
MepioInYHOI CUCTEMU: Tepioau, rpynu, miarpynu. Homep rpynu i BaJIeHTHICTH
eneMeHTa. 3MiHa BIACTHBOCTEH €JIEMEHTIB y Mepiofi, B rpymi. Miciie enemeHTa y
MEepIONYHINA CUCTEMI — HOTr0 HAWBaXXJIMBIIIA XapaKTepUCTHUKA. 3akoH Mo3dmi.
CydacHe ¢GopMyiroBaHHS TepioguaHOro 3akony. Ilepiognyna cuctema i ii 3B’ 130K
3 OyZI0BOIO aToMa. 3alOBHEHHS €IEKTPOHAMHU MIJPIBHIB Y KOXKHOMY Neploal. s-, pP-,
d-, f-eiementn. Ymcno enemeHTiB y mepiofi. EjdeMeHTH TOJOBHHX 1 MOOIYHUX
marpyn. ,,IIpockok” enekrpoHa y d-eneMeHTIB. f-eleMeHTH, OCOOJMBOCTI 1X
€JIEKTPOHHO1 OY/IOBH 1 MOJIOKEHHS B MEPIOJIUYHINA CUCTEMI.



Enepria ioH13a11ii, eHepris CIOpPiTHEHOCT] A0 €JIEKTPOHA, iX 3aJIeKHICTh Bl
3apsiay anpa, paaiyca 1 e1eKTpOHHOT Oy/I0BU aToMa. 3aKOHOMIPHICTb 3MI1HHM €HEpTii
10H13alli Ta €Heprii CIOPIIHEHOCTI J0 €JIEKTpOHA Y €JIEMEHTIB B Nepilojax 1
rpynax.  EnekTpoHeraTWBHICTb.  3HAau€HHS  €JEKTPOHEraTUBHOCTI 1A
XapaKTePUCTUKH XIMIYHUX BJIACTUBOCTEH eneMeHTIB. [lepioguyni Ta HEmepiogu4H1
BJIACTUBOCTI €JIEMEHTIB. 3B’SI30K MDK IIOJIO)KEHHSIM eJeMEeHTa y MepioANYHIM
CUCTEMI Ta foro enekTpoHHo O0yaoBo0. HoMep rpynu Ta BaJeHTHICTh €l1€MEHTA.

Tema 2.3. Ximiynuit 38" s130K. BnactuBocTi Moiekyn. MikmoieKysipHa
B3a€EMO/IiSL.

BasieHTH1 eeKTpOoHU 1 BaJECHTHICTh €JIEMEHTIB B OCHOBHOMY 1 30Y/KEHOMY
ctanax. Teopis cniHoBoi BasieHTHOCTI. [Ipupoaa ximiyHoro 3B’s3ky. KoBasieHTHHI
3B’S130K, HOTO XapaKTepUCTUKHU: TOBXKUHA 1 eHepris. OCHOBHI MOJIO)KEHHS METOY
BajieHTHUX 3B’s13KiB (MB3). HacuueHicTh 1 HaNMpsSMIIEHICTh KOBAJIEHTHOTO 3B’ SI3KY.
MexaHi3MH YTBOPEHHS KOBAJICHTHOTO 3B’s3Ky. BajeHTHI KyTH B KOBAJICHTHUX
Mosiekynax. ['iOpuansaiis aTOMHUX opOiTaiei, TUIu riopuan3aiii. o- 1 1-3B’A30K.
JlemokaiizoBaHui T-3B’S30K.

JloHopHO-aknenTopHa B3aemofisa. [lonspHUil 1 HEMOJMSPHUN KOBAJICHTHUU
3B’s130K. CTyneHi okucHeHHs. EdexTuBHi 3apsau atomiB. loHHUMI 3B’ 430K, HOTO
BJIACTHUBOCTI: HCHACHUYEHICTh 1 HEHAIIPaBJICHICTh. MeTaIuHUH 3B’ SI30K.

[TomsipH1 1 HEMOMSIPHI MOJEKYIU. JIUMOIBHUIT MOMEHT. 31aTHICTh MOJIEKYJI
no0 mossgpusaiiii. MibKMOJIEKyIspHa B3a€MOisl: OpIl€HTaIlliiHaA, IHIYKIIiHHA,
JUCIIepCiiHa  B3aeMOisl MOJIEKYJ. BoaHeBwil 3B 430K, #HOro 0OCOOJIMBOCTI.
MDKMOJNIEKYISIPHUNA Ta BHYTPIIITHBOMOJIEKYJISIPHUN BOJHEBUM 3B’ S130K, HOTO BILUIMB
Ha (HI3WYHI BIACTUBOCTI PEUOBHH.

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

Hucnepcui cuctemu. MoneKynsipHi po3urMHU. PO3YMHHUK Ta pO3YMHEHA
pedoBuHa. CrmocoOm BUpaKeHHS KOHIGHTpalmii po3uuHiB. Ilpomecu, 110
BiIOYBAaIOTECA TPHU PO3UYMHEHHI Ta30MOAIOHUX, PIAKMX Ta TBEPANX PEYOBHH B
pinmaax. ConpBataniga. Teruiora (eHTalbImisl) po3YMHEHHS. BrnmuB mpupomu
PEYOBHH, TUCKY Ta TEMIIEPATYPH HA PO3YMHHICTH Ta3iB, PIAMH Ta TBEPAUX PEUOBUH
y pizunax. 3akoH I'enpi. 3akonu Payns. Ix Bu3HaueHHs, MaTeMaTUUYHHI Ta
rpadiuamii Bupa3. Ocmoc. OcmoTnunuii Tuck. 3akoH Bant-I'odda. Buznauenns
MOJIEKYJISIPHUX Mac PO3YMHEHUX peduoBUH. 3aKoH CeueHoBa.

Tewma 3.2. Po3unHu €1€KTPOIIITIB.
BinxuneHHss po34MHIB €IEKTPOJITIB BiJ 3akoHIB Payns. [30ToHIYHUI

koedimienT. CTymiHb AucOIialii Ta 11 BU3HAYEHHS 4Yepe3 3Ha4YCHHS 130TOHIYHOTO
koediuienta. Teopiss AppeHiyca. Poib po3uMHHMKA MpU JUCOLIAllll PEUOBHHHU.



CunpHi Ta cnalki enexktponitu. KoHcranta nucomiamii ciaOKUX €JIEKTPOJIITIB.
3akoH po3BeneHHs OcTBanbaa. CTymiHYacTa JUCOIIAI.

Knacugikanis enekTpodiTiB 3a XapakTepOM 10HIB, 110 YTBOPIOIOTHCA MpPH
AUcoLianii: KHCIOTH, OCHOBH, aM@omitd, coii. JloOyTOK pO3YMHHOCTI
MaJOpO3YMHHUX pedyoBHH. Peakilii iI0HHOro OOMIHY B PO34YMHAX €JIEKTPOIITIB Ta
YMOBH iX Mepediry B MpsMOMY HaIpPSMKY.

Tema 3.3. Jucouiaiis Boau. BogneBuil mokasHuk. ['iapoii3 conei.

ENeKTpoNiTHUHA JMcONLiallis MOJEKyl BOAM. VIOHHMH n0GyTOK BOJWL.
Boauesuit nokaznuk pH. Kucinotno-ocHoBHi iHaukaTopu. ['igponiz coneit. PizHi
BUIIAAKN Tiaponisy comeif. MoHHI Ta MOJEKY/IApHi PiBHSHHS peakiiil Trimpoisy.
BusznaueHHs peaxiiii cepe1oBHINa PO3UHUHIB CONCH.

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

[Tpoecu oxuciacHHS Ta BigHOBIACHHSA. OKHCHUKM Ta BiJHOBHHKHU.
[TocnimoBHICTh CKIAJaHHSA OKHCITIOBAJIBHO-BITHOBHUX peakIlid, ix kiacudikarris.
VYpiBHIOBaHHS OKHCHO-BITHOBHHMX PpEaKIliii METOJAOM eJEKTPOHHOTO OalaHcy
(meTon Hekpacosa). BrunB cepeoBuiia Ha mepedir OKHCHO-BITHOBHUX PEAKITIi.

Tema 4.2. 'anpbBaHIYHI €JIEMEHTH.

EnexrtponHuii morteHiian, HOTro YyTBOPEHHS, BUMIPIOBAHHS EJIEKTPOIHUX
noteHIianiB. CTaHaapTHI €JIEKTPOJHI MOTEHIiand. TaOnuIl OKUCHO-BITHOBHHX
noTeHIianiB. HampsMok miepebiry OKHCHO-BIIHOBHUX peakilii. 3aJIeXHICTh
€JICKTPOJHUX MOTEHITIAJIIB Bl TeMIiepatypu Ta KoHmeHTpallii. ®opmymna Heprcra.
Psn manpyr metaniB. Turnu enekTpo/IiB.

lanbBaHiuHMIA e€leMEHT, HOro eneKkTpoximiuyHa cxema. [Ipomecu, 1m0
BiIOyBalOTbCA HA  €JEKTpoJax Tnpu  poOOTI  TraabBaHIYHOTO  €JIEMEHTA.
Enexrpopymiiina cuna raibBaHiuHOTO enemenTa. [lonspu3aliis enekTpomis.

Tema 4.3. Enexrpoximis. Enextporis.

[TorsTTS MpPO €nmeKkTposi3. YMOBH, HEOOXIAHI IJIsi IPOBEICHHS €JICKTPOITI3y.
AHONHE OKHCHEHHS Ta KAaTOJHE BIAHOBICHHsS. ENEKTpoii3 3 HEPO3UMHHHM Ta
PO3YMHHUM aHOJaMU. 3aKOHH enekTpoiidy. [locmimoBHICTH po3psiay i0HIB Ha
karoni Ta aHoxmi. 3akonm @apames. Buxim 3a crpymom. BukopucraHHs
€JIeKTPOJIi3y (OTPUMAHHS Ta OUMILICHHS METaJIB, 3aXUCHI MIOKPUTTS).

Tema 4.4. Kopo3is MeTaliB Ta ciiiaBiB. 3aXUCT BiJl KOPO3ii.



Koposiss meraniB. Knacudikamis KOpo3iHUX MpoOLECIB 32 MeEXaHI3MOM
Kopo3sii. XiMiyHa 1 eJeKTpoxXiMiuHa Kopo3is. IIpuunHM, MO CHOpUSIOTH KOPO3ii.
EnexTpoaHi mpouecu y KOpO3IMHUX TajlbBaHIYHMX €JIE€MEHTIB. MeToau 3aXucTry
METadiB BIJ KOpO3li: JIEryBaHHsS METaJB; 3aXWCHI MOKPUTTS (HEMEeTasldHi,
METali4Hl); €eJEKTPOXIMIYHI METOAM 3aXUCTy (IPOTEKTOPHUM, 3O0BHIIIHHOTO
MOTEHIlIANy); 3MiHa AarpecHMBHOCTI  KOpO3iMHOro  cepefoBuIa  (BBEIACHHS
1HT101TOP1B, 3MEHILIEHHS KOHLIEHTPALlll arpeCUBHUX KOMIIOHEHTIB).

4. HaByaibpH1 MaTepialii Ta pecypcu

HaBuanpHi Mmatepianu, 3a3HayeHl HUXK4Ye, JOCTynHI y Oibmioreni
yHiBepcutety. OG0B’ I3KOBOIO /10 BUBUCHHS € 0a30Ba jiTeparypa, 1HII MaTepiaiu
— ¢akynpTaTuBHI. Po3nimm Ta TemMH, 3 SKUMH CTYJEHT Ma€ O3HAHOMMTHUCH
CaMOCTIMHO, BHUKJIaJa4 3a3Havya€ Ha JEKUIHHUX Ta TMPAKTUYHUX 3aHATTAX.
[IpesenTarrii ek Ta 3BITH J0 BUKOHAHHS JaOOpPAaTOPHUX POOIT PO3MIIIECHO Y
BIAMOBITHOMY JHUCTaHIliiHOMY Kypci [11].
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HaBuajapHUN KOHTEHT
5. MeTonuka onaHyBaHHS HaBYAIBHOT IUCIUILIIHUA (OCBITHROTO KOMIIOHEHTA)

JIekmiia1 3aHsATTA

BuuutyBaHHS JNekiid 3 AWCHMIUIIHK  TPOBOJUTHCSA  MapaliebHO 3
BUKOHAHHIM CTYJIEHTaMH JTAOOPaTOpPHHUX POOIT Ta PO3IJISAOM HHUMH TMHUTAHb, IO
BUHOCSITBCSL HA CaMOCTIHHY poOoTy. Ilpu unTanHi ekl 3aCTOCOBYIOThCS 3aCO0U
st BizeokoHdepeniiit (Google Meet, Zoom ToI1110) Ta UTFOCTPAaTUBHUI MaTepial y
BUTJIAI Mpe3eHTallid, ski po3mimeni Ha turatdgopmi Moodle[11]. Tlicas xoxkHOT
JEeKIii peKOMEHAYEThCS O3HAWOMHUTHCH 3 MarepiajJamMH, PEKOMEHIOBAHUMH IS
CaMOCTIHHOTO BHBYECHHS, a TIepe]] HACTYIHOIO JIEKIi€I0 — MOBTOPUTH MaTepiai
IONEPEIHBO].

No | Onuc 3aHATTS

1 |Tema 1.1. Ilonarrs npo xiMiuami eneMeHT. IIpocTi 1 ckiIajHI PEYOBUHH.
AOGCOIOTHI Ta BIAHOCHI Macu aToOMiB 1 MoJieKyJl. MoJib pedoBuHH. MojsipHa
Ta BIJTHOCHA MOJIEKYJISIPHA Maca PEYOBHUHH.

3akoH 30€peKeHHS Macu PEYOBHMH. 3aKOH CTaJIOCTI CKIaay. 3aKoH
ABorajpo Ta Horo Hacaiaku. Monspauit 00’em ra3y. [ToHATTS Ipo BiTHOCHY
TrYCTUHY ra3zy. MeToau 3HaXO/KEHHS MOJEKYJISPHOI Mach PEYOBHH, IO
3HAXOMIATHCS y TA30M0AI0HOMY CTaHi.

2 |Tema 1.2. Knacudikamis HeopraHiyHux croayk. IIpocti Ta ckmanHi
pedoBuHH. Metamu Ta Hemeranu. OKCuAM, OCHOBHI Ta amdQOTepHi
TIAPOKCUIN, KHCIOTH, COJi: CHOCOOM OJIep)KaHHS, XIMIUHI BJIACTHBOCTI.
Peakmii moasiliHoro oOmiHy. KowmmiekcHi cmomykd, m00yBaHHS —Ta
BJIACTUBOCTI. ['eHETHYHMIA 3B'I30K MK OKCHJIaMH, OCHOBAMH, KHUCJIOTAMH 1
COJISIMH.

3 | Tema 1.3. BHyTpinrHs eHepris Ta €HTAbIIisI, €K30- Ta EHJOTePMIYHI peaKIii.
[lepmmii 3akoH TepMoarHaMikd. TeroBi eheKTH 32 YMOB CTaJOCTi THCKY Ta
ctaiocti 00’eMy, iX 3B’S30K 3 EHTAJIBMIEID Ta BHYTPINIHBOIO EHEPTIEIO
cucrteMu. TepMoxiMiuHi pIBHSHHA. 3aKOHU TepMmoxiMii. 3akoH ['ecca Ta Horo
BUKOPHUCTAHHS B TEPMOXIMIYHUX po3paxyHkax. CTaHIapTHUN TEIUIOBUMA
edexT yTBOpeHHS XIMIUHOI crnoiaykd. CTaHJapTHAa EHTajbIlisl 3TrOpsIHHS
PEYOBHH.




[IponoBxennss temu 1.3. Ilowarrs npo enrtpomito. EnTpomis sk Mipa
HEBIOPSAKOBAHOCTI cucteMu. CTaHAapTHI eHTpomnii. BB eTpomniiHoro ta
EHTAJIBIIIHOrO (pakTOpiB Ha HANPSMIIEHICTh MpoleciB. 3MiHAa 1300apHO-
130TEpMIYHOrO0 ToTeHuiany (BUlbHOT eHeprii ['100ca) sk  Kpurepii
CaMOJIOBUTBHOCTI MPOTIKaHHS MpoueciB. Po3paxyHKkHU 3MiHM BUIbHOI €HEprii
['100ca. 3anexHicTh BUIbHOT eHeprii ['100ca B TemMnepaTypH.

Tema 1.4. IlIBuaKkicTh peakiiiii B TOMOT€HHUX Ta B F€TEPOTCHHUX CHCTEMax.
3akon gitounx Mac. Ilpocti Ta ckmagHi peakuii. Ilonarts mpo
MOJICKYJISIDHICTh Ta TOpsAAoK peakiii. [lpukinangy MexaHi3MiB XIMIYHUX
peakuiii. B Temneparypu Ha mBHAKICTh peakili. [IpaBuno Bant-T'odda.
Eneprig aktuBanii. PiBHssHHS Appeniyca. [IoHSTTS po kartais.

Tema 1.5. Cran ximiyHO1 piBHOBaru. KoHcraHTa piBHOBaru roMOreHHUX Ta
reTepOreHHUX peakilii. 3B’ 430K 3MIHU BUIbHOI eHeprii ['100ca Ta KOHCTaHTH
piBHOoBaru. 3MmiuieHHsi piBHoBaru. I[Ipunuun Jle [artense. IlosicHeHHs
3MIIIEHHS XIMIYHOi pIBHOBaru 3 TOYKM 30py XIMIYHOi KIHETUKH Ta
TEPMOJIUHAMIKH.

Tema 2.1. Teopis Pesepdopna. Teopis OynoBu aromy BOJHIO 3a bopowm.
XBUJIBOBI BIACTHBOCTI e€lleKTpoHa. KopIycKyIsIpHO-XBUIBOBHU JTyaii3M.
PiBusinust ne bpoitnga. XBunboBa QyHkuis. [IoHATTS npo eleKTpOHHY
ryctuHy KBanToBi uwmcia. Eneprernuni piBHI Ta miapiBHi. EnekTponHa
opOitanb. Ilpunmun Haimenmoi eneprii. Ilpuamun Ilaymi. IlpaBuna
Kneukorcekoro. IlpaBmino I'ynma. EnmexkTponHi GopMynu Ta elIeKTpOHHI
CXEMH aTOMIB XIMIYHUX €JIEMEHTIB.

Tema 2.2. CTpykTypa TEpiOoAMYHOI CHCTEMH: MEPIOaH, TPYIH, MiATPYIIH.
Homep rpynu i BajeHTHICTh €JIeMEHTA. 3MiHA BJIACTUBOCTEH EJIEMEHTIB Y
nepioqi, B rpymi. 3akoH Mo3zni. CydacHe ¢GOpMyNIOBaHHS MEPIOIUYHOTO
3akony. Ilepiogmuna cucrtema 1 ii 3B’s130k 3 OymoBoro aroma. EmemeHTn
TOJIOBHUX 1 MOOIYHUX miArpym. ,,IIpockok” enexkrpoHa y d-eJeMeHTIB.

[Iponoexennss Ttemu 2.2. Enepris ioHizalii, eHeprisi CHOPIIHEHOCTI 0
€JICKTPOHA, CJICKTPOHETAaTHUBHICTh, 3aKOHOMIPHICTh iX 3MIHHM B Iepiojax i
rpynax. 3B’ 30K MK TOJIOKEHHSIM €JIeMEeHTa Y TIEPIOUYHI CUCTEMI Ta HOTO
€JIEKTPOHHOIO OYTOBOIO.

10

Tema 3.2. Enekrtponitu, iXx kmacudikamigs. Crymiae awmcomiamii Ta i
Bu3HaueHHs Teopis Appeniyca. Ponb po3uMHHHMKA TIpH AHCOIAIil
pedoBuHu. CwiibHI Ta cinaOki enekTpoiitd. KoHcTaHTa nucormiamii cirabkux
enekTpoiTiB. 3akoH po3BeneHHs OctBanmpaa. CrTymiHYacTa JIHCOINAIliS.
Peaxki1ii ioHHOTO OOMIHY B pO3YHMHAX €JIEKTPOJIITIB.

11

Tema 3.3. EnexTponiTWyna aucoliamis MOJNeKyl BOaW. VOHHMIT N0GYTOK
Boau. BomueBuit mokasumk pH. I'impomi3 coneii. Pi3Hi BUIamKu Tigposizy
coneif. loHHi Ta MoNeKyispHi piBHAHHA peakiiii Tinpomizy. Bu3HaueHHs
peaxiiii cepe0BUIla PO3YHHIB COJICH.

12

Hanucanus MOylIbHOT KOHTPOJBHOI pOOOTH.

13

Tema 4.1. Cryniab okucHeHHs. IIpolieci OKHMCHEHHS Ta BIJIHOBJICHHS.
OKHUCHUKH Ta BIZHOBHHUKH. I[lOCHITOBHICTH CKJIaQMaHHS OKHCHO-BIIHOBHUX




peakIlii, ix kinacudikaiis.

14

[IponoBxenHss Temu 4.1. VYpiBHIOBaHHS OKHCHO-BIIHOBHMX peakii
METOJIOM eJIeKTpOoHHOTO Oanancy (meroa Hekpacopa). Brmnu cepenoBuiia
Ha repelir OKMCHO-BIIHOBHUX PEaKIIii.

15

Tema 4.2. EnexkrponHuii mNOTEHIIaN, MHOro YTBOPEHHS, BUMIPIOBAHHS
eNeKTPOAHUX MOoTeHIianiB. CTaHAapTHI €JIEeKTPOJHI MOTeHlianu. Talmuis
OKMCHO-BIIHOBHMX TOTeHIianiB. HampsMok nepediry OKHCHO-BIIIHOBHHUX
peakuiid. 3anexHICTh ENEeKTPOJAHMX MOTEHIIANIB BIJl TeMIepaTypu Ta
koHueHTpaiii. ®opmyna Hepacra. Psig nanpyr meraniB. Tunu enexTpois.

16

[IponoBxennss temu 4.2. Kiacudikamiss enexTpoJiB Ta TalbBaHIYHUX
ejeMeHTIB. ['anbBaHIUHUN €eMEeHT, Horo enekTpoximiyHa cxema. Ilporecu,
o BiAOYBalOThCS Ha €JEKTPOoJax MpH poOOTI rajabBaHIYHOTO E€JIEMEHTA.
EnexTpopymiiiHa cuja rajibBaHIiYHOTO €JIeMEHTA.

17

Tema 4.3. IloHATTS mpo eneKTpodi3. YMOBH, HEOOXIiTHI JJIsi MPOBEICHHS
eJIeKTpOJIi3y. AHOJIHE OKHCHEHHS Ta KaTOJHE BiIHOBICHHs. Enektponis 3
HEPO3YMHHUM Ta PO3UYMHHUM aHOJAMHU.

18

[TponoBxenus remu 4.3. 3akoHu enexTpoaizy. [locninoBHICTh po3psay 10HIB
Ha KaTtoni Ta aHoxl. 3akoHu Dapanes. Buxin 3a crpymom. BuxopucTtanHs
€JIEKTPOJI3y (OTPUMAHHS Ta OYMIICHHS METAJIIB, 3aXUCHI IOKPUTTS).

JlaGopaTopHuit MPakKTUKyM

Mertoro 11a00paTOpPHOrO MPAKTUKYMY € 3aKpIIUICHHS TEOPETUYHUX 3HAHb,

OTPUMaHUX Ha JIEKIIIX Ta B TMPOIECI CaMOCTIHHOI poOOTH 3 JTepaTypHUMH
JOKEpeJlaMu B XOJI BHUBYCHHS HaBUaJbHOI JUCHMIUIIHM «XiMis». Marepian
7a00paTOPHOTO MPAKTUKYMYy CHPSIMOBAHMN Ha 3aKpiIUICHHS Ta IOTJIMOJECHHS
MPaKTUYHUX HABUYOK pOOOTH B Jaboparopii.

Twxnens | Tema Omnrc 3amaHoBaHOi poOOTH
1 Bu3zHaueHHs BaroBum MeToAOM BU3HAUUTH MOJIIPHY Macy
MOJISIPHO1 Mmacu | kapoor(IV)  okcumy.  O3snHailomutucs 3

kap6oH(IV) okcumy

PIBHSHHSIM CTaHy 1I€aJIbHOTO ra3y Ta MOHATTIM
BITHOCHOI TYCTMHHM OJHOTO Ta3y 3a IHIIWM.
[IponeMoHCTpyBaTH pPO3paxyHKH 1 poOOTy
BUKJIJaqy.

2 3axuct pobotu

3 JloOyBaHHs ta | Onepkatu Ta MPOAEMOHCTPYBAaTH XIMIYHUH
XiIMIYHI BJIACTHBOCTI | XapaKTep IEIKUX OKCHIIB. Onepxatu
OKCH/IIB Ta | BOKKOPO3YMHHI  TIAPOKCHIM  METAlB  Ta
HEPO3UYNHHUX BU3HAYATH XIMIYHMM TUIAXOM iX XapakxTep.
TIIPOKCUIIB CaMocCTIiiHO  CKJacTH  PIBHSAHHS  peakiiii.

[IponemoHcTpyBaTH pOOOTY BHKIIAIAUy.
4 3axucT poboTH
9) JloOyBanHs ta | OnepaTu 3amporOHOBaH1 CEpeJliHi, KUCIl Ta




XIMIYH1 BJIACTUBOCTI
cepeaHix Ta
KOMIUIEKCHHUX COJIEUN

KOMIUICKCHI ~ COJIl, BHMBYHTH IX  XIMIYHI
BJIacTUBOCTI. CaMOCTIHHO CKJIACTH pIBHSHHSA
peaxuii. IIponeMoHcTpyBaTH poboty
BUKJIaJayqy.

3axuct pobotu

Buznauenus
CTaHIAPTHOTO
TEIJIOBOTO
peakirii
HehTpamizaiii

edeKkTy

BianoBigHO 10 OTpUMAHOTO IHAWBIAYAJIBHOTO
Yl TPYNOBOrO 3aBJAaHHS MPOBECTU PEAKIIIIO
HEUTpamnizalii CHJIbHOI KHUCJIOTH CHUJIBHOIO
OCHOBOIO 1 OOYHUCIHMTH TEIJIOBUH e(eKT i€l
peakuii. IIponeMoHCTpyBaTH pO3paxyHKH 1
poOOTy BHKJIaJayy.

3axuct pobotu

10

XiMIYHA KIHETHKA

BianoBigHo 70 OTpUMAaHOTO 1HAWBIAYaJIBHOTO
3aBIaHHS BCTAHOBUTU XapakKTep 3aJeKHOCTI
MIBUJKOCTI Ta KOHCTAHTH IIBHIKOCTI peakilii
Bil KOHIIGHTpallli OJHOTO 3  PEarcHTIB,
OOYUCIUTH KOHCTAHTY HIBUAKOCTI peakKilii.
3poOuTH BHUCHOBOK MPO TOPSIAOK peakilii 3a
BKa3aHOW pedoBHHOW. [IpomemoHCTpyBaTH
pPO3paxyHKH 1 poOOTY BHKIAJady.

3axucT poboTH

11

12

XiMI4YHa KIHETUKA

BianoBigHo 10 OTpUMAaHOTO IHAWBIAYaJIBHOTO
3aBJaHHS BCTAHOBUTH XapakTep 3aJeKHOCTI
MIBUAKOCTI Ta KOHCTAaHTH IIBHUIKOCTI peaKIlii
Bil TeMmIepaTypud, OOYHMCIUTH  3HAYCHHS
KOHCTaHT IIBHUJKOCTI 332 BKa3aHUX TEMIIEpaTyp
Ta TEMIIEpAaTypHUH KOE(QIII€EHT IIBHJIKOCTI
peakmii. I[IpoxeMoHCTpyBaTH pO3paxyHKH i
poOOTYy BHKIAIady.

3axuct pobotu

13

14

Po3unnu
€JIEKTPOJIITIB

O3zHailoMuTHCS 3 3arajJbHUMU
3aKOHOMIPHOCTSIMU TIPOXOJIKEHHS PEaKIliid MK
CJIICKTPOJIITAMH, BHKOHATH iX Ha IIPAKTHIII.
CaMOCTIHHO  CKJIacTH  PIBHSHHS  PEAKIliH.
[IponemoHCTpyBaTH pOOOTY BUKIIAIAUYy.

3axuct pobotu

15

16

Jlucoriaiis BOAH,
BOJIHEBUH ITOKA3HUK.
[Nnppomni3 coneit

Bu3nauntn 3MiHy peakmii cepemoBuIa B
po3umHax cozeit. JlocmiguTy (dakTopu, M0
BIUTMBAIOTHh HA MIMOUHY Tifpoaizy. CaMoCTiiiHO
CKJIaCTH PIBHSHHS PEaKIii.
[IponemoHCcTpyBaTH pOOOTY BHKIIAIAUy.

3axucT poboTH

17

OKHUCHO-BIJHOBH1
TIPOIIECH.

CknacTu TaJbBaHIYHUM €JIEMEHT Ta BUMIPSITH
voro EPC, wHaBumTuCd  KOpHCTyBaTtucs




[lincymMKOBE 3aHATTS | €MEKTPOJII3EPOM Ta TMOSCHUTU  3aJEXKHICTh
CJIEKTPOJIHMX  TPOILIECIB  BiJ  MaTepiaiiB
esniekTpoAiB. CaMOCTIMHO CKJIAcTH PIBHSHHS
peaxiiil. [IponemoHcTpyBaTH poboty
BUKJIagavy. /o Bijoma CTYIEHTIB JOBOAUTHCS
KUIbKICTh OalliB, SIKY BOHM HaOpalid MPOTATOM
cemectpy.  Crynmentu, ski  Oynu  He
JOMYIIEHUMHU JI0 CEMECTpPOBOi arecraiii 3
KPEAUTHOTO MOJYJISI, MalOTh YCYHYTH IPUYHMHH,
10 MTPU3BEJIU 0 LIHOTO.

18 3axuct pobotu

6. CamocriiiHa po0OoTa cTyaeHTa

Camocrtiitna pob6ota crtyneHra (CPC) mpotsirom ceMecTpy BKIIOYAE
NOBTOPEHHS JIEKI[IITHOTO MaTepially, BHKOHAHHS I1HJIMBIIYaldbHUX JIOMAIIHIX
3aB/aHb, 0()OPMIICHHS 3BITIB 3 BUKOHAHUX JTAOOPATOPHUX POOIT, MIATOTOBKY [0
MOJIYJIbHOI KOHTPOJIbHOI pOOOTH, MIATOTOBKY JO 3aXUCTy Ja0OpaTOPHUX POOIT
(HamMcaHHS KOHTPOJBHUX POOIT), MIATOTOBKY J0 3aliky. PexkomeHmoBaHa
KUIbKICTh TOJMH, SIKa BIBOAUTHCS HA MIATOTOBKY JI0 3a3HAYCHUX BHJIIB POOIT:

KinpkicTh TOAUH
Bung CPC . A
Ha MIJTOTOBKY

[TinroToBKa 10 ayAUTOPHHUX 3aHATH: TOBTOPEHHSI JIEKIIHHOTO | 2 — 3 TOAMHH Ha
Marepianay, BAKOHAHHS 1HIWBIAyaJbHUX IOMAIIIHIX 3aBJAaHb, | THXKIEHb
CKJIaJIaHHsI PIBHSHB PEAKIlIH 10 Ja00paTOpHUX PoOIT,
MiATOTOBKA IO KOHTPOJIBHUX POOIT, OpOPMIICHHS 3BITIB 3
BUKOHAHUX JJAOOPATOPHUX POOIT

ITinrotoBka 1o MKP (moBTOpeHHS MaTepiaiy) 4 ronuHU

ITinroToBKa 110 3aJIIKy 8 romamH

[TomiTuka T2 KOHTPOJIbH
7. IToniTika HaBYAIBHOIT JUCIUTLIIHA (OCBITHROTO KOMIIOHCHTA)

VY 3BUYAHOMY pEXHMi POOOTH YHIBEPCHUTETY JIEKIli Ta J1abopaTopHi
MPAKTUKYMU TPOBOMATHCS B HABYAIBHUX ayAUTOPISX. Y 3MIIIAHOMY PEXHMI
JEKIIH] 3aHATTS TPOBOASITHCSA NUCTAHIIWHO, 3 BUKOPUCTaHHSIM 3aco0iB s
BimeokoHbepenii (Google Meet, Zoom Tomio), nabopaTopHi podOTH — Y
HaBYATBHUX JabopaTopisx. Y AUCTAHIIIHHOMY PEXHUMI BCi 3aHSATTS TPOBOISTHCS
gepe3 3aco0um s BimeokoH(pepeHi. BinBimyBaHHS JeKiii Ta 1abopaTOpPHHUX
3aHSITHh € 000B’ I3KOBUM.

[lepen modaTkoM dYEeproBOi TEMHU JIEKTOP MOXE HAJCHUIATH TMHUTAHHS T10
OyJb-AK1i 3 MUHYJIMX TEM 3 METOIO 3aKpPIIJIEHHS OMPalbOBAHOTO MaTepiany.
[IpaBuia 3axucTy 1a00paTOPHUX POOIT:




1. Jlo 3axucTy [ONyCKalTbCs CTYNEHTH, sKI OylaM NPHUCYTHI Ha 3aHSTTI,
CaMOCTIMHO Ta NPABWJIBHO BUKOHAIM AOCIIAM, MAaOTh MPAaBUIBHO O(POpPMIIECHUI
3BIT 10 BUKOHAHHA JJaOOpaTOPHOi poOOTH.

2. VY 3BITI 10 BHUKOHaHHS JabOpaTOpHOi pPOOOTH MarwTh OYTH KOPEKTHI
PIBHSHHS peaki[ii, HaBEIEHO BCl HEOOXIiJHI pO3paxyHKH, Tpadiku, HasBHI
CIIOCTEPEKEHHS Ta BUCHOBKH.

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

4. [Ticns mepeBipku 3BITY BHUKIaJaueM poOOTa BBAXKAETHCA 3apaxOBAHOIO,
AKIIO HE MICTUTh CYTTEBUX HEIOJIKIB. SIKIIO B 3BITI € CYTTEBI HEIONIKH, 3BIT
NOBEPTAETHCS CTYACHTY JJIS IOOMPALFOBAHHSI.

5. SIKIO0 CTYyZEHT MPOIYCTUB 3aHATTS, TO AJIA BIINpaIlOBaHHS BiH Mae: a)
IPOJEMOHCTPYBAaTH BHKJIAJayy BIAMNOBIAHUN 3BIT 10 BUKOHAHHS J1a0OpaTOPHOI
poOOTH 3 HAaBEICHUMH PIBHSHHSAMU peakiiil (pIBHSHHS CKJIAAAIOThCSA CTYAECHTOM
CaMOCTINHO), ajie 0e3 po3paxyHKiB, CIOCTEPEKEHb Ta BUCHOBKIB; Ta 0) MPaBUIHHO
BIJIMOBICTH HA 3alUTaHHS BUKJIajada MO TeMl JJa0opaTOpHOi poOOTH, MICIs YOTro
OTPUMYE J103BUI Ha BianpauoBaHHs. [lin yac 3BUYAHOIO Ta 3MIIIAHOTO PEKUMY
poOOTH YHIBEPCUTETY CTYJEHT BIJIpaIbOBYE MPOMYIIEHY poOOTY y HaBUYaIbHIN
naboparopii 3a JOMOMOTO JIONOMDKHOIO IEpCOHATy YW BUKIAgaya, IMijJ 4ac
OUCTAHI[IHOTO — 3  BHUKJaJaueM 3  BUKOPHUCTAHHAM  3aco0iB IS
BineokoHdpepeniii. [licns BiampaitoBaHHs CTYJEHT Ma€ 3aXUCTUTH JIAOOPATOPHY
poboTy y BUKJIaJaya.

[IpaBusia HanMCaHHA KOHTPOJIBHUX POOIT:

1. CtymeHT Mae HamUcaTH KOHTPOJIBHY  poOOTy  camocTiiiHO, 3a
1HAWB1TYaJTbHUM 3aBIaHHSIM.

2. [lin vac 3BHYAHHOTO Ta 3MIMIAHOTO PEXHMY POOOTH YHIBEPCUTETY IpHU
IPOBECHHI KOHTPOJIbHI POOOTH CTYACHT Ma€ BIAKIIOUUTH TeJIe(POH.

3. JlomycKaeThcsi ~ BUKOPHCTAHHS  TUIBKM  JO3BOJICHHX  BHUKJIAJadeM
JOBITHUKOBUX MaTepiaiB.

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

OIIIHIOETHCS 1 Ma€ OyTH TIEpecKiIaieHa.

[IpaBuna npru3HAYEHHS 320X09YBAJILHUX OAiB:

1. 3a akTUBHY po0OOTYy Ha JIeKIlii HapaxoByeTbes 10 0,5 3a0xouyBambHUX OaniB
(aste He OumpIe 8 OGaiB HA CEMECTD).

2. 3a akTHBHY poOOTy Ha jabopaTOpHOMY 3aHSTTI HapaxoByeTbcsa 10 0,5
320X0UyBaIBHUX OamiB (asie He Oinbiie 4 O6alliB HA CEMECTP).

3. SIx1o 3BiT 10 BUKOHAHHS JTA0OpAaTOPHOT POOOTH HE MICTUTh TTOMIJIOK 1 OTO
MIAIMACAHO BHUKJIAgadeM 3 Tepmioi cmpoOu 3madi (poOoTy 3apaxoBaHO) JI0
3aKiHYCHHS J1TaOOPAaTOPHOTO 3aHSATTS, TO CTYACHTY HapaxoBYEThCs +1 MOmMaTKOBHIA
oau.

[TpaBuna npusHaveHHs mrpadHUxX OaiB:

1. VY pa3i BiICYTHOCTI y CTyA€HTa Ha IMOYATOK JabOpaTOPHOTO 3aHSTTSA
CaMOCTIMHO BUKOHAHOTO 1HJIUBIAYaJIbHOTO JOMAIIHHOTO 3aBJaHHSI HAPaXOBYETHCS
-1 6au.



2. VY pasi BiICYTHOCTI y CTyA€HTa Ha IOYATOK J1abOpPaTOPHOTO 3aHSATTS
PO3APYKOBAHOI'O YU HAMMCAHOIO BIJl PYKW 3BITY 1O BUKOHAHHA J1a0OpaTOPHOI
pob0oTH HapaxoBYyeThes -1 Oat.

[oniTka fe/IaliHIB Ta MepecKiajiaib: BU3HavyaeThes M. § IlonoxkeHHs mpo
MOTOYHUH, KaJICHJAPHUI Ta CEMECTPOBUM KOHTPOJIb pe3ynbTaTiB HaBuaHHs B KIII
M. Irops CikopcbKoro

[omiTHKa IMOAO0 aKaJAEMIYHOi JIOOPOYECHOCTI: BU3HAYAETHCA MOJITUKOIO
aKaJeMIYHOI YECHOCTI Ta IHIIUMHU MOJ0KeHHAMHU KoeKcy YecTi yHIBEpCUTETY.

8. BI/II[I/I KOHTPOJIIO Ta peﬁTHHFOBa CHUCTCMa OI_[iHIOBaHHSI pe?)y.IIBTaTiB HaB4YaHHA

(PCO)

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

1. [HoTOYHUN KOHTPOJb: KOHTPOJIbHI pOOOTH Ha JIA0OPATOPHUX 3AHSATTAX,
OIIIHKA 32 BUKOHaHHS 1aboparopHux poodit, MKP.

2. KanennapHuii KOHTPOJIb: MPOBOAUTHCS ABIY1 HA CEMECTP SIK MOHITOPUHT
MOTOYHOT'O CTaHy BUKOHAHHS BUMOT CUJIa0ycCy.

3. CeMecTpoBU KOHTPOJIb: 3alIK.

Peitunrona cucrema OHiHIOBaHHH pe3y.]II>TaTiB HaBYaHH:A

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

1. ekcipec-KOHTPOJIb Ha JTA0OPATOPHOMY 3aHSTTI,
2. BUKOHaHHS 1ab0paTOpHOI poOOTH;

3. MOJIyJIbHY KOHTPOJIbHY POOOTY.

4, BIATIOBIIb HA 3aTIKY.

VY Bumajky MpoBeEHHS JEKI Ta 1ab0paTOpHUX 3aHATh y MUCTAHIIAHIN
¢bopMi CTyIEHT TOBMHEH MaTH BIATNOBIIHI KOMM'TOTEpHI 3acobm 3B's3Ky (poboua
Billeokamepa, MikpodoH, mporpama 3B's3Ky). Bukmamau 3maificHIOE 3B'SI30K
BUKOPHUCTOBYIOUH cepBicu (Hampukian Google Meet abo Zoom) 3a mocuitaHHsM,
10 HaJla€ Ha eJIEKTPOHHY MOIITY a0o (Ta) TererpaM-KaHal TPYIIH.

B pasi nepexony yHiBepcHUTETy Ha TUCTaHIIWHY (HOPMY HABUAHHS 3BITH MPO
BUKOHAHHSA J1a0OpaTOpHUX pPOOIT HAJAIOThCS B EIEKTPOHHOMY BHIJIA1 Ha
EJIEKTPOHHY TOIITY BUKJIaa4a.

CucreMa peiiTUHTOBHUX (BAaroBmux) 0aJIiB Ta KpUTEPii OL[iIHIOBAHHA

1. Excripec-KOHTpOJIb Ha Ta00paTOPHOMY 3aHSTTI.

Barosuii 6an -10. MakcumanbHa KiTbKicTh OaniB craHoBuTh 10 6GamiB - 6 = 60
OaiB.

2. BukonanHst 1a60paTopHOi poOOTH.



Baroswuii 6an -1. MakcumanbHa KUIbKICTh OatiB cTaHOBUTH 1 Oan - 9 = 9 Ganis.

3. MonynbHa KOHTpOJIbHA pOOOTAa.

Baroswuii 6an — 31. MakcumanbHa KUTbKICTh OaltiB cTaHOBUTH 31 6anu - 1 = 31 Gan.
Mentre 19 6amiB (Menre Hixk 60% 3a1a4y NpaBUILHO PO3B’sI3aHi) — KOHTPOJIbHA HE
3apaxoOBYETHCA.

YMOBOIO OTpUMaHHSI TMO3UTHUBHOI OILIIHKM 3 KaJCHAApPHOTO KOHTPOJIIO €
BUKOHAHHS BCIX 3alUlaHOBAaHMX Ha IIed dYac poOIT (Ha dYac KaJeHIapHOTo
KOoHTposto). Ha mepmiomy kanmeHIapHOMY KOHTposi (6- THXKIIEHB) CTYJEHT
OTPUMYE «3apaxoBaHO», AKIIO KOTr0 MOTOYHUHM pedTuHr He meHme 0,533 = 16,5
6aniB. Ha npyromy kanennapHomy koHTpoui (10-i THXKIEHB) CTYJIEHT OTPUMYE
«3apaxoBaHOy, AKIIO HOro MOTOYHUN peUTUHT He MeHIe (,5¢55 = 27,5 6anis.

KpuTepii OiHKH Pi3HOBHIIB KOHTPOJIbHUX 32X01IB

TunoBi HOpMH OIIHOYHMX OadiB TMpPH MEPEBIpil 3aBIaHb KOHTPOJIBHHUX
3axoxiB (ne b — BaroBuii 6ai, r — peMTUHTOBA OIIIHKA):

1. a) BIJMOBIb NMPaBWIbHA, TOBHA, OOTPYHTOBAHA;
0) 3a/1aua po3B’ s3aHA BIPHO, 3 MOSICHEHHSIM, YITKO 1 MPAaBUJIBHO O(POPMIICHA,;
0,95<r<1,0b
2. a) BIANOBIAb TNpaBWIbHA, OOrpyHTOBa, ane HeBuuepnHa (90-75 %

IPOTPaMHOT0 MaTepiaiy), Ma€ HECYTTEBI TOMIIIKH;
0) 3a7a4a po3B ' s3aHa BIpHO,
0,756 <r<0,9b
3. a) BIAMNOBIAL HEMOBHA, MICTUTh MeHIE 75 % mporpaMHOro marepiaiy, aie
CTYICHT TIPaBHJIBHO pearye Ha 3ayBaXCHHs BHKJIaJada, IIBHIKO HaBOIUTH
HeoOXiHy iH(}opMaIIio;
0) miIg 3amadi 3HAWICHO MPABWJIBHUK XiJ PO3B s3aHHS, aje JIOMYIICHI
apiMeTHYHI TOMHUJIKH;
0,6b < r<0,75b
4, a) BAMOBiAb MICTUTH MeHIIe 60 % mporpamMHOro matepiaiy, Ma€ BEIUKY
KUTBKICTh CYTTEBUX MIOMUJIOK, OCOOIMBO MPH CKJIaIaHH] POPMYIT XIMIYHUX CIIOTYK
Ta PIBHSHb XIMIYHUX PEAKIIIH.
0) 3amaya po3B's3aHA 3 CYTTEBUMH MOMWIKaMHu, abo ii po3B'sI30K 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.

Peittunrosa ominka (RD) muciumininu GpopMmyeTbesi K cyMa BCIX PEUTHHIOBUX

OauiB Z I, Ta 320X04yBaJbHUX/IITpadHUX OaniB Z I .

k S
RD=>r.+>r
k S



CemecTpoBUM KOHTPOJIEM € 3allIK. YMOBHU JIOMYCKY J0 3aJIKYy:
1)  BukoHaHHS Ta 3aXKCT yCiX JJabOpaTOPHUX POOIT.
2)  Peittunrosa orninka (RD) He mentie 40 GaiB.

CrynenTtu, ki HaOpajiu IPOTATOM CEMECTPY HEOOX1AHY KulbKicTh 6aniB (RD
< 0,6 R), MatOThb MOXJIHUBOCTI:

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

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

. y pa3i OTpUMaHHs OLIHKHM OUIBIIOI, HIK «aBTOMAaTOM» 3 PEUTHUHTY, CTYJIEHT
OTPUMY€E OLIIHKY 3a pe3yJbTaTaMM 3aJ1IKOBOi KOHTPOJIBbHOT poOOTH;

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

nonepeHId PeUTUHT CTYACHTA 3 JUCHUIUTIHU CKaCOBYETHCS, 1 BIH OTPUMYE OLIIHKY
TUIBKHU 32 pe3yibTaTaMu 3aJ1KOBOi KOHTPOJIbHOT pOOOTH.

CryneHTH, sKi HAOpaJd MPOTATOM CEMECTPY PEUTHHT 3 KPEIUTHOTO MOTYJIS
menie 0,4R, 1o 3amiky HE JOMYCKaIOThCS.

Sxuro pertuHr crygenta 3HaxoauThes y mexax 0,4 R < RD < 0,6 R, Bin
3000B’sI3aHUI BUKOHYBATH 3aJIIKOBY KOHTPOJBHY POOOTY.

3aBaHHS 3IIKOBOI pPOOOTH CKJIQJA€ThCS 3 YOTUPHOX IHUTAaHb PI3HUX
po3aLIiB  poOOYOi HABUANBHOI MpOTpaMH AWCIUIUIIHU. 3aBJaHHA MaloTh
3a0e3MeunTy MePeBIpPKy 3/IaTHOCTI CTY/ICHTIB IHTETPOBAHO 3aCTOCOBYBATH 3HAHHS,
3100yTi MpH OINpalOBaHHI MPOrpaMy HaBYAIBHOT TUCITUTLTIHA

[epmii Tpu mutaHHs 3amiKoBOi poOoTH (r1, r2, 3) OLIHIOTECS y 17 OaniB
BIMOBIAHO A0 HaBEACHUX BHIINE KPUTEPIiB oIriHIoBaHHA. OCTaHHE, 4YeTBEpTE
nutaHHs (r4) OuiHIOETbesl y 18 OamiB. Po3Mip mikanu OIIHIOBaHHS 3aJIIKOBOT
poboTH cTaHOBHTH 69 OaiiB, OCKUIBKH 3MEHIIECHUN Ha 3HAYCHHS BaroBoro Oaimy
MOAYJIbHOI KOHTPOJIBHOT POOOTH.

R kp =100 — rmkp =100 - 31 = 69

CymMma OaJtiB 3a KOXKHE 3 YOTHPHOX 3aBJaHb 3aJ1KOBOi KOHTPOJBHOI pOOOTH
ta MKP niepeBoauThes 10 3aIIKOBOI OI[IHKK aHAJIOTTYHO 13 3BEJACHHSAM ITiJICYMKIB
3a PEUTHHTOBOIO OIIHKOI0 RD 3 KpeauTHOro MOmy:ns 3TiHO 3 HIDKYEHABEECHOIO
TaOIUIEI0

R=ri+r2 + 13+ I3+ rvkp

Buxonsuu 3 posmipy mkamu (Rwaxy = 100 06ainiB) ans oTpuMaHHS CTYIEHTOM
BinmoBimauX ormiHok (ECTS Ta TpagumiiHux), 10 3a1iKOBOi BIZOMOCTI HOTO
peliTuHTOBa OITiHKa R = R mepeBouThCS 3TiIHO 3 TaOJIUIICHO:

KitekicTs OamniB Ominka
100-95 Bigminao
94-85 Jyxe nobpe
84-75 Job6pe
74-65 3a10BUILHO
64-60 JlocTaTHBLO
Mente 60 He3anoBiabpHO




‘ He BUKOHaH1 YMOBHU JJOYCKY | He monymeno ‘

9. JlonatkoBa iHpopMaIlis 3 TUCIUIUTIHU (OCBITHROTO KOMIIOHEHTA)

[lepenik MaTepiaiiB, SIKUMHU JO3BOJIEHO KOPUCTYBATHUCH ITiJ1 YaC €K3aMEHY:
1)  Ilepioauyna TaOIHIIS.

2)  TaOnwis po3YUHHOCTI.

3)  Tabmuis cTaHIAPTHUX EIEKTPOJHHUX MOTCHINATIB.

Po6ouy nporpamy HaB4aJIbHOI AUCIUIUTIHY (cH1a0ycC):
CkuazieHo cTapiiuM BUKIIaJayeM Kadeapu 3arajbHol Ta HEOpPraHiyHO1 XiMii:
K.X.H. [lImakom A. €.

YxBaneHo MetoandHoo koMiciero X T (mporokon Ne 10 Bix 21.06.2024 p.)
VYxBaneHo kadgeaporo 3arajbHOi Ta HEOPTaHIgYHOT XiMii
(mpotokon Ne 13 Bix 22.05.2024 p.)

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



