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[Iporpama HaBYAJIbHOT JUCITUTUTIHU
1. Onuc HaBYANBHOT JUCIUTIUIIHY, 11 METa, MPEIMET BUBUYAHHS Ta PE3YIbTaTH
HaBYaHHS

XiMis IAPOKO BUKOPUCTOBYETHCS JJIsl BUPIIICHHS Cy4aCHUX TEXHOJIOTTYHHUX
3aBJaHb 1 € OJHHM 3 IHCTPYMEHTIB BHpIIICHHS MPHUKIAJIHUX 3anad. BmiHHA
OTPUMYBATH TI€BHI KOHCTPYKIIIMHI Marepiadu 3 Hamepea 3adaHuMu  (pi3uko-
XIMIYHUMH ~ BJIACTHUBOCTSIMH €  OJHMM 3  KIIOUYOBUX Y  Cy4acHOMY
MaTepiaJio3HaBCTBI, 30KpeMa 1 B KOHCTPYIOBaHHI JITalbHUX amaparis.
[TigBumieHHss CTIAKOCTI Ta, 3a HEOOXITHOCTI, 3aXUCT TaKMX KOHCTPYKIIIHHUX
MatepiamiB Bim Jii 30BHINTHROTO CEPEIOBHUINA B yMOBAaX EKCIUTyaTarii TakoX €
OJIHUM 3 3aBJaHb, PO3B’A3yBaHUM 3a JIOMIOMOTOIO 3HAaHb 3 XiMii. [HITUM acmiekTom
BUKOPUCTAHHS [IUX 3HAHb € CTBOPEHHS, OTPUMAHHS Ta BUKOPHCTAHHS MaTepialiB
JUISL €HEPTOMEepPEeTBOPIOIOYNX CUCTEM (MAJMBHUX E€JIEMEHTIB, aKyMYJSITOPIB), IIO
IIUPOKO BUKOPHUCTOBYIOTHCA Yy Cy4YacHIM TexHiui. JucuumuiiHa crpuse OUIbIil
e(DeKTMBHOMY BHMBUCHHIO HACTYITHMX CHEIIAIBHUX JUCIMIUIIH Ta 3akiagae 0a3oBi




3HAHHS 3 BEJICHHA Ta nepeadadeHHs pe3yabTaTiB (PI3UKO-XIMIYHUX NEPETBOPEHD Y
TEXHOJIOTIYHUX Tpoliecax.

IpeameT nucuUNIiHM: XIMIYHI TOHSATTS Ta 3aKOHHU, 1110 3aCTOCOBYIOThCS

JJIA pOSB’HSaHHH THUIIOBUX iH)KeHepHI/IX 3agad.

MeTtoro JucunIiHu € GOpMyBaHHS y CTYACHTIB 3JaTHOCTEM:

OMKCYBATH Ta MOSICHIOBATH XIMI4HI MPoLIecH Ta (Pi3nUHI ABUIIA, K1 1X
CYNPOBOJIXKYIOTh, 13 3aCTOCYBaHHSIM CPOPMOBAHUX (H13UKO-XIMIUHUX
YSIBJICHb;

aHai3yBaTH 3arajibHl MEXaHI3MU Mepeodiry XiMIYHUX MPOLECIB 3 TOUKH 30py
Cy4YaCHUX YSIBJIEHb NPO Oy/JI0BY PEUOBUHU;

BUKOPUCTOBYBATH TEPMOJAMHAMIYHI Ta KIHETUYH1 (PAKTOPH, SIK1 CIIPUSAIOThH
IPOXOJKEHHS XIMIYHUX PEaKilii Ta yTBOPEHHS NOTPIOHUX PEUOBHH,;
IPOBOAUTH aHaIII3 Ta PO3YMITH MEXaH13M SIBUII, sIKI BAHUKAIOTh B
EJIEKTPOXIMIYHUX CUCTEMAX.

3riJHO BUMOT' OCBITHBO1 MPOTpaMU CTYACHTH MICJS 3aCBOEHHS HAaBYAJIBHOT

,ZII/ICIII/IHJ'IiHI/I MaroTb IPOACMOHCTPYBATH TaKl PE3yJIabTaT HABYAHHA:

3aranpH1 kKomneTeHTHOCTI (3K)

3K 05 3/1aTHICTh MPAIlOBATH Y KOMaH1

3K 08 3MaTHICTh BUUTHUCS 1 OBOJIOIBATH CyYaCHUMU 3HAHHIMU

3K 14 31aTHICTH 10 MI>KOCOOHUCTICHOT B3aeMO 11

daxoBi komrereHTHOCTI (DK)

OK 11 3HaHHS OCHOBHHMX 3aKOHIB MEXaHIKHM, MOJICKYJISIPHOI (i3UKH,
€JIEKTPOMAarHeTU3MYy, OITHKH, aTOMHO1 ¢b13uKwy,
€JICKTPOTEXHIKH, EJICKTPOHIKH, OpPraHiyHOi 1 HEOpraHidHOi
ximii

[Tporpamni pe3ynbptaTi HaBuaHHs (ITPH)

ITPH 24 3acTocoByBaTH Yy HaBYalbHIM 1 mpodeciiHii iSIbHOCTI
OCHOBHI ~ 3aKOHM  MEXaHIKH,  MOJCKYJSIpHOT  (pI3UKH,
€JICKTPOMAarHeTU3My, OIITHKH, aTOMHO1 bi3uKw,
CIEKTPOTEXHIKH, EJIEKTPOHIKH, OPTraHiyHOl 1 HEOpraHiyHOl
Ximii

[Ticns  3acBO€HHS ~ HaBUYajdbHOI  JUCHUIUTIHM  CTYJICHTH  MAalOTh

MIPOJIEMOHCTPYBATH TaKi MPEIMETHI PE3yIbTaTH HABYAHHS:
3HAHHA:

MIOJIOKEHb CYYaCHUX TE€Opiil Oy0BU aTOMIB Ta XIMI4HOTO 3B’ S3KY;
OCHOBHUX TOHATH Ta 3aKOHIB XIMIYHOT TEPMOAMHAMIKH 1 KIHETHKH; METO/IiB
aHai3y BIUIMBY IMapaMeTPiB CUCTEMHU Ha CTaH XIMIYHO1 piBHOBArH;
BJIACTHBOCTEH PO3YMHIB HEEIEKTPOJIITIB Ta €IIEKTPOIIITIB;

3aKOHOMIPHOCTEHN MPOXOIKEHHS OKMCHO-BIJIHOBHHUX MPOIECIB Ta PEAKIIi;
0COOJIMBOCTEN 3aCTOCYBAaHHS XIMIYHUX JIPKEpEJl eIEKTPOEHEPrii,
3aCTOCYBaHHS €JIEKTPOII3Y, METOAIB OOPOTHOU 3 XIMIYHOIO Ta
€JIEKTPOXIMIYHOIO KOPO31€10;




YMiHHSA:

— aHaJI3yBaTH 3aJ€KHOCTI XIMIYHUX BJIACTUBOCTEH PEUOBUH BiJl TUIY 3B’ 3Ky
Ta OyJ0BH MOJIEKYT;

— PpO3paxoBYBAaTH OCHOBHI TEPMOJMHAMIYHI Ta KIHETHYHI TapaMeTpu
XIMIYHHUX MPOLIECIB, BUKOPUCTOBYBATH X JUJIsl COPSIMYBAHHSI OCTaHHIX y
NOTPIOHOMY HaIpPSIMKY;

— OLIHIOBaTH MOKJIMBICTb MEpedIry peaxiii MixK e1eKTpoaiTaMy, BU3HAYATH
ONTUMAJIbHI cr1ocoOU nocnadaeHHs: a00 MOCUIEHHS T1IPOJI3Y;

— BHU3HaYyaTH HAIPSIMOK OKMCHO-BIAHOBHOTO MPOIECY, CKIIAJIaTH CXEMHU
rajbBaHIYHUX €JIEMEHTIB, 00UMCITIOBATH eeKTpoaH1 noTeHianu ta EPC;

— BU3HAYyaTH NOCIIJOBHICTb 3/1IHCHEHHS €JIEKTPOXIMIYHHUX MPOLIECIB HA
eJIEKTPOax IiJl Yyac eJIeKTPOIIi3y, pO3paxOByBaTU KUIbKICTh O€PKAHOT
PEUYOBUHH MICIS €IEKTPOIIZY;

— 3aCTOCOBYBAaTHU METOAM 3aXUCTy METAJIIB Bl KOPO3Ii.

AOCBIx:

— PpO3B’s3yBaHHS TUIIOBUX 3aBJlaHb, 10 BIAHOCATHCA 10 MPEIMETY HaBYAJIbHO1
JHUCIUILIIHY;

— poboTH B XIMIYHIH 1a00paTopii, MPOBEJEHH OCHOBHUX XIMIYHUX pEaKIlii B
1ab0paTOpHUX YMOBAX, CKJIa/IaHHs 3BITY PO BUKOHAHHS JIA0OPAaTOPHUX
POOIT.

2. [IpepekBi3UTH Ta MOCTPEKBI3UTH TUCIUILIIHU (MICII€ B CTPYKTYPHO-JIOTUHIN
CXeM1 HaBYaHHS 32 BIAMOBIIHOIO OCBITHROIO MPOTPAMOIO)

Marepian KpeIuTHOro MOAyJs Oasyerhcs Ha mucnuiurinax "Ximig", "dizuka",
"MaremaTtuka" 3a TporpamMor0 cepeaHpoi mkoiu. KommereHiii, orpumaHni
CTYJIEHTaMH B MPOIIECi BUBUYEHHS 1ILOT'O0 KPEAUTHOT'O MOJYJIS, 3aCTOCOBYIOTHCS JIJIS
OTMaHyBaHHS HACTYMHUX JIUCHMIUIIH MUKy MpodeciiiHoi MiATOTOBKH TPETHOTO
CEeMECTpy: «rigporazoauHamika ta TtepmonuHamika» (IIO11) Ta «aepokocmiuHe
marepiano3naBctBo» (I1020), B paMkax sIKMX mependadyeHo 3aCTOCYBaHHS 3aKOHIB
¢i3uku Ta XiMmii JISI KOHCTPYIOBAHHS JITATBHUX amapaTiB Ta CUCTEM KepyBaHHS
HUMU.

3. 3MicT HaBYAJILHOI JUCIUILTIHU

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

Tema 1.1. AtomHO-MonekymsipHe BUeHHs. CTEXIOMETPUYHI 3aKOHHU XiMii.
XiMis SIK HayKa PO PEHYOBUHU Ta iX nepeTBopeHHs. [IOHATTS nmpo XiMIYHUI

enemeHT. [3otonu. Ilpocti 1 cknagHi pevyoBuHu. fABunie anotrpomii. [loHsaTTs mpo
nanbTOHIAM Ta Oepronigu. Macu (aOCONIOTHI Ta BIAHOCHI) aTOMIB 1 MOJIEKYI,



olMHHULI BUMIpY. Monb peyoBuHU. MoisipHa Ta BIIHOCHAa MOJIEKYJIIpHA Maca
PEUYOBHHH.

3aKoH 30€epeKEeHHsI Macu PEYOBHUH. 3aKOH CTAJIOCTI CKJIaay. 3aKOH KpaTHHUX
CriBBiAHOIIEHb. [I0SICHEHHSI OCHOBHUX 3aKOHIB aTOMHO-MOJICKYJSIPHOI Teopii 3
MO3UIIII BUEHHS PO aTOMU 1 MOJIEKYJIH.

["a3zononi0HUil cTaH peyoBUH. 3aKOHU 11€albHUX ra3iB. 3akoH MeHeneeBa-
Knanetipona. 3akon ABoraapo. 3Ha4eHHs 3aKOHY ABOraJipo Ta HACHIJIKIB 3 IbOTO
3akoHy. MounsgpHuii 006’eM razy. IloHATTS mpo BIAHOCHY T'yCTMHY Ta3y. Meroau
3HAXOJIP)KEHHS MOJEKYJISIPHOI MAacH PEYOBHUH, IO 3HAXOASTHCS y Ta3omnoi0HOMY
CTaHi.

Tema 1.2. Knacu HeopraHiuHUX CHOJYK.

Knacudikamis Heopraniunux crnonyk. [Ipocti Ta cknaaHi pedoBuHu. Metanu
ta HemeTanu. OKCHUIU: KUCJIOTHI, OCHOBHI Ta aMQOTEpHI; CIOCOOU OJep KaHHS
OKCHUIB, iX XiMiyHi BiactuBocTi. ['impatm okcunaiB. OcHOBHI Ta amQoOTepHi
riipokcuau: A00yBaHHS Ta XIMIYHI BJIACTUBOCTI. KHCIOTH: OKCHUTEHOBMICHI Ta
0C30KCUTEHOBI; crmocoOu ojaepxkaHHs, Biaactuocti. Comi, ojepkaHHS Ta
BJIACTUBOCT1 CEPENHIX, KUCIUX 1 OCHOBHHMX cojiei. Peakiii moaBiiitHOro oOMiHY.
KommuiekcHi cromyku, 100OyBaHHS Ta BJIACTHUBOCTI. [ @HETHMUHMH 3B'I30K MiXK
OKCHUJaMH, OCHOBaMHU, KHCIIOTaMH 1 COJISIMU.

Tewma 1.3. EHepreTuka XiMi9YHUX peaKIlii.

BryTpiniHs eHepris Ta eHTajbllisl, €K30- Ta eHaoTepMiuHi peakiii. [Tepruii
3aKOH TepMoauHaMiku. TeruioBi e(eKTH 3a yMOB CTaJIOCTI THCKY Ta CTaJlOCTI
00’eMy, iX 3B’A30K 3 CHTAJBITIEI0 Ta BHYTPIIIHBOIO CHEPri€l0 CHCTEMH.
TepmoximiuHi piBHSHHS. 3aKOHU TepMoXximii. 3akoH ['ecca Ta loro BUKOpUCTaHHSA
B TEPMOXIMIUYHUX po3paxyHkax. CTaHmZapTHHH TEIIOBUH e(eKT YyTBOpPEHHS
xiMi4HO1 crionyku. CTaHAapTHA €HTANBITIS 3TOPSHHS PEYOBHH.

[TonsTTss mpo entpomito. EHTpomist ik Mipa HEBIOPSIKOBAHOCTI CHCTEMHU.
CrangaptHi eHTpomii. BmiuB eTpomiifHOrO Ta eHTaldbIIHHOTO (akToOpiB Ha
HaAMPSMJICHICTh TpoIeciB. 3MiHAa 1300apHO-130TE€PMIYHOTO MOTEHIIaNy (BUIbHOI
eneprii ['100ca) sik KpuTepiii caMOAOBUIBHOCTI POTIKaHHS MpoIieciB. Po3paxyHku
3MiHM BUTbHOI eHeprii [100ca. 3anexnicth BimbHOI eHeprii [100ca Bix
Temnepatrypu. BinbHa eneprisa ['enpmromnsbiia.

Tema 1.4. XiMiuHa KIHETHKA.

I'omorenHi 1 rereporenni cucremu. LlIBuaKicTh peaxiiii B TOMOTCHHHX Ta B
reTeporeHHux cuctemax. dakTopu, 110 BIJIMBAIOTh Ha IIBUJKICTh PEAKIIiM. 3aKOH
nirounx Mac. KoHcTanTa mBHAKOCTI peakilii, ii pi3uunuii 3micT. [Ipocti Ta cknagHi
peakilii. [IoHATTS Mpo MOJNEKYISPHICTh Ta MOPSAAOK peakilii. [Ipukiianu mexaHi3mis
XIMIYHUX peakiiil. JIaHItoroBi peakiiii.



Brmnue Temneparypu Ha mBHAKICTh peakuii. [IpaBuno Bant-T'odda.
AxtuBH1 Monekynau. Enepris axktuBauii. PiBHsHHS Appeniyca. I[loHsaTTss mpo
kataii3. [HribiTopu.

Tema 1.5. Ximiuna piBHOBara.

HeoGopotHi Ta 000pOTHI peakilii, XximiyHa piBHOBara. KoHcraHnTa piBHOBaru
TOMOT€HHUX Ta T'€TepOreHHUX peakuiid. 3B 30K 3MIHM BUIbHOI eHeprii ['106ca Ta
KOHCTaHTHU piBHOBaru. 3MimeHHs piBHoBaru. [Ipunnun Jle Hlatense. IloscHenns
3MIIIEHHA XIMIYHOI pIBHOBarM 3 TOYKM 30pY XIMIYHOI KIHETUKM Ta
TEPMOJUHAMIKH.

Po3min 2. BYJIOBA PEHOBHWHU.
Tewma 2.1. BynoBa aToMiB XiMIYHUX €JIEMEHTIB.

ExcnepumenTanpHi JaHi, IO CBiI4aTh MPO CKIAAHICTE OYJOBH aToMy.
Enexrpon, fioro 3apsa ta Maca. Teopis Pezepdopna. Teopist OyaoBu aToMy BOJTHIO
3a H. bopom. XBHUJIbOBI BIIACTUBOCTI €JIeKTpoHA. KopmycKyiaspHO-XBUIbOBUA
nyanizm. PiBusiHHa ne bpoitnsa. XBunboBa ¢GyHKIiA. [IoOHATTS Npo eNeKTpOHHY
I'YCTUHY (€TIEKTPOHHY XMapy).

KBaHTOBi umcna. Ix MoxiuBi 3HaueHHs. EHepreTwyHi piBHi Ta MifpiBHI.
Enextponna op6itane. ®opma enekTpoHHUX opOitaier s s-, p- Ta d-
€JICKTPOHIB.

[Mpunuun navimenmroi eneprii. [lpunmun Ilaymi. IIpaBmia KieukoBchkoro.
[IpaBunio I'yama. EnextponHi GopMynu Ta eIEKTPOHHI CXEMH aTOMIB XIMIYHHX
€JIEMEHTIB.

Tema 2.2. Ilepionnunuii 3aK0H. 3aKOHOMIPHOCT1 3MIHU XIMIYHUX
BJIACTUBOCTEH €JICMCHTIB Ta iX CIIONIYK.

[TouatkoBe GopmymroBanHs nepioguyHoro 3akoHy (3a J[. . MenneneeBum).
[lepionuuna cucreMa sIK BigoOpakeHHs TmepiogudHOoro 3akoHy. CTpyKTypa
NepioIMYHOI CUCTEMU: Tepioau, rpynu, miarpynu. Homep rpynu i BaJIeHTHICTH
ejeMeHTa. 3MiHa BIACTHBOCTEH €JIEMEHTIB y Mepiofl, B rpymi. Miciie eremMeHTa y
MEepIoINYHINA CUCTEMI — HOTr0 HAWBaXJIMBINIA XapaKTepUCTHUKA. 3akoH Mo3dmi.
CygacHe ¢GopmyiroBaHHS TepioguaHOro 3akony. Ilepiognyna cuctema i ii 3B’ 130K
3 Oy10BOIO aTroma. 3arOBHEHHSI €JIEKTPOHAMH TIIPIBHIB y KOKHOMY Tepioi. s-, P-,
d-, f-emementn. Ymcno enemeHtiB y mepioni. EjxeMeHTH TONOBHHX 1 MOOIYHUX
miarpym. L, IIpockok” enekrpoHa y d-ememeHTIB. f-elmeMeHTH, OCOONHMBOCTI iX
€JIEKTPOHHO1 OY/IOBH 1 MOJIOKEHHS B MEPIOJIUYHINA CUCTEMI.

Enepris 1oH13a11ii, eHeprisi CIOPIAHEHOCTI JO €JIEKTPOHA, iX 3aJIeKHICTh BIJ
3apsaay sapa, pajaiyca i €JIeKTpOHHOT Oy/10BH aToMa. 3aKOHOMIPHICTh 3MIHU €HEeprii
10HI3aIli Ta €Heprii CIOPIAHEHOCTI J0 €JEKTpOHA Yy €JEMEHTIB B Iepiojax 1
rpynax.  EmextpoHeraTwBHICTh.  3HAauU€HHS  EJIEKTPOHETAaTUBHOCTI A



XapaKTePUCTUKH XIMIYHUX BIACTUBOCTEH eneMeHTIB. [lepioguuni Ta HEmepiogu4H1
BJIACTUBOCTI €JIEMEHTIB. 3B’SI30K MDK IOJIO)KEHHSIM €JeMEHTa y MepiloANYHIN
CUCTEMI Ta MOro eJIEKTPOHHOI0 0y10BOI0. HoMep rpynu Ta BaJIeHTHICTh €JIEMEHTA.

Tema 2.3. XimiyHuit 38" s130K. BnactuBocTi Moiekyn. MikmoleKysipHa
B3a€EMO/TIS.

BasieHTH1 eeKTpOHU 1 BaJECHTHICTh €JIEMEHTIB B OCHOBHOMY 1 30Y/KEHOMY
ctanax. Teopis cniHoBoOi BasieHTHOCTI. [Ipupoaa ximiuHoro 3B’s3ky. KoBasieHTHHI
3B’SI30K, IOr0 XapaKTepUCTUKU: JOBXHHA 1 eHeprid. OCHOBHI MOJIOKEHHS METOY
BajieHTHHX 3B’ s13kiB (MB3). HacuueHicTh 1 HAapsIMIIEHICTh KOBAJICHTHOTO 3B’ SI3KY.
MexaHi3MU yTBOPEHHsSI KOBAJEHTHOTO 3B’A3Ky. BajeHTHI KyTM B KOBaJE€HTHUX
Mosiekynax. ['iOpuansanis aToOMHUX opOiTanei, TUIu riopuan3anii. 6- 1 1-3B’A30K.
JlemokamnizoBaHui T-3B’S30K.

JloHopHO-aknenTopHa B3aemofisd. [lonspHUil 1 HEMOMSIPHUN KOBAJICHTHUU
3B’s130K. CTyneHi okucHeHHs. EdexTuBHi 3apsau atomiB. [oHHUMI 3B’ 430K, HOTO
BJIACTHBOCT1: HEHACMYEHICTh 1 HEHANPAaBIIEHICTh. MeTaniuHuii 3B’ A30K.

[TonapHi 1 HENONAPHI MOJEKYIU. JIUMOIbHUI MOMEHT. 3JaTHICTh MOJEKY
no mosspusaiiii. MibKMoOJIEKyJIsIpHa B3a€MOJisi: OpI€HTaIlliiHA, IHIYKIIIHHA,
aucnepciiiHa  B3aemojlisi  MoJieKyd. BojHeBuidl 3B’A30K, HOTro 0COOJMBOCTI.
MiDKMOJEKYISIPHUNA Ta BHYTPIITHBOMOJIEKYJISIPHUN BOJHEBUM 3B’ S130K, HOTO BILUTMB
Ha (HI3UYHI BJIACTUBOCTI PEUOBHH.

Pozain 3. PO3UYMHMN.
Tema 3.1. 3aranbHi BIacCTUBOCTI PO3YMHIB.

JucniepcHi cuctemMu. MOJIEKYJIIpHI pO3UuMHH. PO3YMHHHUK Ta pO3UYMHEHA
pedoBuHa. CriocoOM BUpPaKEHHA KOHIEHTpalii po3umHiB. [lpomecu, 1o
BiIOYBaIOTLCSA TPH PO3YMHEHHI Ta30MOAIOHUX, PIAKMX Ta TBEPAMX PEUOBUH B
pinmaax. ConpBatainiiga. Teruiora (eHTaNbImisl) pO3YMHEHHS. BrimuB mpupomau
PEYOBHH, TUCKY Ta TEMIEPATYPH HA PO3YMHHICTD Ta3iB, PIAMH Ta TBEPIUX PEUYOBUH
y pizunax. 3axkoH I'eHpi. 3akonu Payns. Ix Bu3HaueHHs, MaTeMaTU4YHHI Ta
rpadiuamii Bupa3. Ocmoc. OcmoTnunuii Tuck. 3akoH Bant-I'odhda. Buznauenns
MOJIEKYJISIPHUX Mac PO3YMHEHUX pedoBUH. 3aKoH CedeHoBa.

Tema 3.2. Po34nHU €1EKTPOIIITIB.

BinxunenHss po3dMHIB €NEKTPONITIB Biag 3akoHiB Payns. [3oToHiuHMIA
koedimient. CTyniHp AucoIliamii Ta i BU3HAYCHHS 4Yepe3 3HAYCHHS 130TOHIYHOTO
koediuienta. Teopiss Appeniyca. Poib po3uMHHMKA MpU JUCOLIAIll PEUOBHHHU.
CunbHi Ta cnabki enektpoditd. KoHcranta gucorjanii ciaOKUX €JIEeKTPOJITIB.
3akoH po3BeneHHss OcTBanpaa. CTymiHYacTa JUCOITIAIIiS.

Knacudikaiiiss enexTposiTiB 3a XapakTepoM 10HIB, L0 YTBOPIOIOTHCA MpPHU
aucoliamnii:  KUCJIOTH, OCHOBHM, amMm@oiitd, coji. J{oOyToK pO3YMHHOCTI



MaJOpO3YMHHUX PE4YOBHH. Peakilii iI0HHOro oOMiHY B PO3YMHAX €JIEKTPONIITIB Ta
YMOBH iX Nepediry B NpsIMOMY HapPSMKY.

Tema 3.3. lucouiaiis Boau. BogneBuil nokasHuk. ['iapomi3 comne.

ENeKTpONiTHYHA JMCONLiallis MOJEKyl BOAM. VIOHHMH n0GyTOK BOJWL.
Bonuesuit nokaznuk pH. KucinotHo-ocHoBHi1 iHaukaTopu. ['igpomniz coneit. PizHi
BUIAAKK Tifponizy coneil. MOHHI Ta MOJNEKYIApHI PiBHAHHSA peakiiil rixpoiisy.
BusznauenHs peaxiiii cepeoBHIla pO3UUHIB COJIEH.

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

[Ipomiecn oxucineHHs Ta BigHOBIEHHS. OKUCHUKM Ta BiJHOBHUKH.
[TocmimoBHICTh CKJIAJaHHSA OKHCITIOBAILHO-BITHOBHUX peakIlid, ix kiacudikarris.
VYpiBHIOBaHHS OKHCHO-BITHOBHUX pEAKI[IH METOJOM €JIEKTPOHHOro OaslaHcy
(meton Hekpacosa). Bruns cepeoBuiia Ha repedir OKUCHO-BITHOBHUX PEAKITI.

Tema 4.2. 'aapBaHIUHI €JIEMEHTH.

Enexktponnuii moTeHIian, HOro YTBOPEHHS, BUMIPIOBAaHHS EJIEKTPOJIHHUX
noteHIianiB. CTaHgapTHI €JIEKTPOAHI MOTeHIlaau. TaOnuIs OKHWCHO-BITHOBHHMX
noTeHIianiB. HampsiMok miepeOiry OKHCHO-BIIHOBHUX peakiliil. 3aJIeXHICTh
€JIEKTPOTHUX TIOTEHITIATIB BiJl TeMIiepaTypH Ta KoHleHTpalii. @opmymna HepHcra.
Psn manpyr metaniB. Tunm enekTpo/IiB.

lanpBaHIYHMIM €JIEMEHT, HWOro eJjeKkTpoxiMiuHa cxema. Ilpomecu, o
BiIOYyBalOThCA HA  CIEKTpPoJax Mpu poOOTI rajbBaHIYHOTO  €JIEMEHTA.
Enexrpopymiilina cuia raibBaHIgYHOTO ejaeMeHTa. [lonspusartis enekTpo/IiB.

Tema 4.3. Enexrpoximis. Enextporis.

[ToHsATTS MPO €NMeKTpoi3. YMOBH, HEOOXIHI I TPOBEICHHS €IEKTPOII3Y.
AHO/HE OKHCHEHHS Ta KaTOJHE BIAHOBICHHsS. ENEKTpoii3 3 HEPO3YMHHHM Ta
PO3YMHHUM aHOJaMHU. 3aKOHH eNeKTpoii3y. [lociimoBHICTH po3psiay 10HIB Ha
karonai Ta aHoxmi. 3akonm @apames. Buxim 3a crtpymom. BukopucranHs
EJIEKTPOII3y (OTpUMaHHS Ta OYUIICHHS METAIB, 3aXUCHI TTIOKPUTTS).

Tema 4.4. Kopo3is meTaniB Ta CruiaBiB. 3aXHUCT Bill KOPO3ii.

Kopozis wmeraniB. Knacudikamis KOpo31MHHUX NPOLECIB 3a MEXaHI3MOM
Kopo3ii. XiMiyHa 1 eJeKTpoxXiMiyHa Kopo3id. [IpuumHU, 110 COPUSIOTH KOPO3Ii.
Enexrpoani mpouecu y KOpoO31MHUX rajlbBaHIYHUX €JIE€MEHTIB. MeToau 3axXuctry
METaJliB BiJ KOPO3li: JEryBaHHsS METANliB; 3aXWUCHI TOKPUTTS (HEMeTallyHI,
METaJlIYH1); EJIEKTPOXIMIYHI METOAU 3aXUCTy (IPOTEKTOPHHUH, 30BHIIIHBOTO



MOTEHITIATy); 3MIiHa arpecHMBHOCTI  KOPO3IHHOrOo  cepeaoBHiIa  (BBEICHHS
IHT101TOP1B, 3MEHILIEHHS KOHIIEHTPALlll arpeCUBHUX KOMIIOHEHTIB).

4. HaByanbH1 MaTepialiu Ta pecypcu

HaBuanpHi MaTepianu, 3a3HayeHl HUXK4Ye, JOCTYyNHI Yy Oibmioreni
yHiBepcutetry. OG0B’ I3KOBOIO /10 BUBUCHHS € 0a30Ba JiTeparypa, 1HIII MaTepiaiu
— (akynpraTuBHi. Po3ninu Ta Temu, 3 SKUMU CTYJEHT Ma€ O3HAHOMUTHUCH
CaMOCTIMHO, BHUKJaJad 3a3Haya€e Ha JEKUIHHUX Ta MPAKTHYHUX 3aHATTIAX.
[IpesenTarrii nekiid Ta 3BITHM J0 BUKOHAHHS J1aOOpPATOPHUX POOIT PO3MIIIEHO Y
BIIMOBIIHOMY JHCTaHIliiHOMY Kypci [11].
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HaBuajasHUN KOHTEHT

5. MeTonuka onaHyBaHHS HaBYaJIbHO1 JUCIUIUIIHUA (OCBITHROTO KOMIIOHEHTA)

JIexmiia1 3aHATTA
BuuntyBaHHs JeKuiii 3 JUCHUIUTIHM  TPOBOJUTHCS  MapajeabHO 3

BUKOHAHHIM CTyJIEHTaMH JTAaOOpPaTOpPHHUX POOIT Ta PO3IISAOM HHUMH TMHUTAHb, IO
BUHOCSITBCSL HA CAaMOCTIMHY po0oTy. Ilpu unTanH1 ekl 3aCTOCOBYIOThCS 3aCO0U
1 BimeokoHdepeniii (Google Meet, Zoom ToOII10) Ta UTFOCTPATUBHUN MaTepial y
BUIJISIII TIPE3CHTAlliid, ki po3mimieni Ha tuatdopmi Moodle[11]. ITicast koxHOT
JEeKIii peKOMEHAYEThCS O3HAWOMHUTHCH 3 MarepiajaMH, PEKOMEHIOBAHUMH JIJIsI
CaMOCTIHHOTO BHBYCHHS, a Tepe]] HACTYIHOIO JIEKIi€0 — MOBTOPUTH MaTepiai
IONEPEIHBO].

Ne

Onuc 3aHATTS

1

Tema 1.1. TlonsaTTs npo XiMmiuHui enemeHT. [IpocTi 1 CkiIagHI peUYOBUHM.
AOGCOIOTHI Ta BIAHOCHI Macu aToMiB 1 MoJieKyJl. MoJib pedoBuHN. MoJsipHa
Ta BIJTHOCHA MOJIEKYJISIPHAa Maca PEYOBUHH.

3akoH 30€peKeHHs Macu PEYOBHH. 3aKOH CTaJOCTI CKIaAy. 3aKoH
ABorajpo Ta Horo Hacaiaku. Monspauii 06’em ra3y. [IoHATTS TIpo BiTHOCHY
TrYCTUHY ra3zy. MeToau 3HaXOMKEHHS MOJEKYJISPHOI Mach PEYOBHH, IO
3HAXOATHCS y Ta30MOII0HOMY CTaHI.

JlaGopaTopHuii MPaKTHKyM

Mertoro 11a00paTOpPHOTO MPAKTUKYMY € 3aKpIIUICHHS TEOPETHYHUX 3HAHbD,

OTPUMAHUX Ha JIEKIISX Ta B TPOIECI CaMOCTIMHOI poOOTH 3 JiTepaTypHUMH
JDKepenaMu B XOJ1 BHUBYEHHS HaBYAJNbHOI AUCHUILTIHE «XiMis». Marepian
7a00paTOPHOTO TMPAKTHUKYMY CIPSMOBAHWM Ha 3aKpilVICHHS Ta TMOTIUOJICHHS
MPAKTUYHUX HABUYOK poOOTH B 1abopartopii.

Twxnens | Tema Omnrc 3amaHoBaHOi poOOTH
1 Buznauenns BaroBum MeTOJOM BU3HAYUTH MOJIIPHY Macy
MOJISIPHO1 Macu | kapooH(IV)  okcuny.  Osznailomutucs 3

kapOoH(IV) okcuny | piBHSHHSM CTaHy 11€albHOTO Ta3y Ta MOHSATTSIM
BIJIHOCHOI TYCTHMHM OJIHOTO Tra3y 3a IHIIHNM.
[IponemMoHCTpYBaTH pO3paxyHKH 1 poOOTy
BUKJIa1ady. 3aXUCT pOOOTH.

6. CamocriiiHa po0oTa cTyaeHTa




Camocrtiitna po6ota ctynedta (CPC) mpotsroM ceMecTpy BKIIOYAE
MOBTOPEHHS JIEKI[IHHOr0 Marepiany, BUKOHAHHS I1HAMBIAYaJdbHUX JOMAIIHIX
3aB/laHb, 0()OPMIICHHS 3BITIB 3 BUKOHAHUX JJAOOPATOPHUX POOIT, MIATOTOBKY [0
MOJAYJIBHOI KOHTPOJIBHOI POOOTH, MIArOTOBKY A0 3aXUCTy JaOOpaTOpHUX pPOOIT
(HamucaHHST KOHTPOJIBHUX pOOIT), MIATOTOBKY JO0 3alliky. PekoMeHmoBaHa
KUIbKICTh TOJIUH, sIKa BIIBOJAUTHCS HA MIATOTOBKY JI0 3a3HAYCHHUX BHUJIIB POOIT:

KibkicTh TOIUH
Bun CPC ) 1
Ha MIJTOTOBKY

[ligroroBKa 10 ayIMTOPHUX 3aHSTh. MOBTOPEHHS JEKUIMHOTO | 2 — 3 TOJIMHU Ha
MaTepialy, BAKOHAHHS 1HIUBIlyalbHUX JOMAIIHIX 3aBaHb, | TUXKICHb
CKJIaJlaHHs PIBHSAHB peaKiii 10 1abopaTopHUX POOIT,
HiATOTOBKA /IO KOHTPOJIBHUX POOIT, O(POPMIICHHS 3BITIB 3
BUKOHAHHUX JIA0OPATOPHUX POOIT

[TigroroBka 1o MKP (nmoBTOpeHHs Marepiaiy) 4 ropuHu

[TinroToBKa 110 3aJIIKYy 8 rouH

[TonmiTuka Ta KOHTPOJIb
7. IoniTika HaBYAIBHOT AUCIUILUIIHUA (OCBITHROTO KOMIIOHEHTA)

Y 3BUYallHOMY pexXuMi POOOTH YHIBEPCUTETY JIEKIi Ta J1abopaTopHi
NPAKTUKYMU TPOBOJATHCS B HABYAIBHUX AyAUTOPISIX. Y 3MIIIAHOMY pPEXUMI
JEKIIAHI 3aHATTS TPOBOASATHCS JTUCTAHIIMHO, 3 BHKOPHUCTAHHSAM 3ac001B s
BimeokoHpepeniii (Google Meet, Zoom Tomo), nadopatopHi podboTH — y
HaBYaJbHUX JIAbopaTopisX. Y IUCTAHIIMHOMY PEXUMI BCl 3aHATTS MPOBOISTHCS
gyepe3 3acobu s BimeokoH(epeHIid. BinBimyBaHHS Jekmid Ta j1a00paTOPHUX
3aHSITHh € 000B’ I3KOBUM.

[lepen modaTkoM 4YEproBOi TEMHU JIEKTOP MOXE HAJCUIATH TMUTAHHA T10
OyIb-AKil 3 MUHYJIMX TEM 3 METOIO 3aKpIIJICHHS OIpaIllbOBAaHOTO MaTepiaiy.
[TpaBuia 3axucTy 1a00PaTOPHUX POOIT:

1. Jlo 3axucTy NOMyCKalThCs CTYIEHTH, SKi OynaM TPHCYTHI Ha 3aHSITTI,
CaMOCTIMHO Ta TPAaBWJIBHO BUKOHAIHM JOCTIAM, MAaOTh MPAaBUIBHO O(POpPMIICHUI
3BIT /10 BUKOHAHHA JTA00OpaTOPHOiT pOOOTH.

2. VY 3BiTI 10 BUKOHaHHS jabopaTopHOi pPOOOTH MalwTh OyTH KOPEKTHI
PIBHSHHS peakilii, HaBEIEHO BCI HEOOXiIHI po3paxyHKH, Tpadiku, HasSBHI
CIIOCTEPEKEHHS Ta BUCHOBKH.

3. 3axuct BinOyBa€eThcs 3a rpadikom, 3a3HAYCHUM Y 11.5.

4, [Ticns mepeBipku 3BITY BUKIaga4eM poOOTa BBAXKAETHCS 3apaxOBAHOIO,
SKIO HE MICTUTHh CYTTEBHUX HEMOJIKIB. SIKIO B 3BITI € CYTTEBI HEHOJIKH, 3BIT
MOBEPTAETHCS CTYACHTY ISl TOOTIPAIFOBAHHS.

d. SIKIIO CTYEHT MPOMYCTUB 3aHATTS, TO JUIsl BIANpAIIOBaHHA BIH Mae€: a)
MPOJIEMOHCTPYBATH BUKJIAQJady BIAMOBIAHUNA 3BIT J0 BUKOHAHHS JaOOpaTOPHOI
poOOTH 3 HABEACHUMHU PIBHSHHAMHU pPEAKIId (PIBHSIHHS CKIIAIalOThCA CTYIEHTOM
CaMOCTIIHO), ajie 0e3 po3paxyHKIB, CIOCTEPEKEHb Ta BUCHOBKIB; Ta 0) MPaBUILHO
BI/IMOBICTH Ha 3alUTaHHS BHUKJIajaya 1Mo TeMi J1abopaTopHOi poOOTH, MICHSI YOTO




OTpUMYE€ JTO3BUT Ha BiampautoBanHs. [1i yac 3BMYafHOrO Ta 3MIMIAHOTO PEKUMY
poOOTH YHIBEPCUTETY CTYIEHT BiINpPalbOBYE MPOMYILIEHY pOOOTY y HaBYaJbHIN
nabopaTopli 3a JOMNOMOIOI JOMOMDKHOIO NEpCOHANy YW BUKIAJaya, MiF dYac
JUCTaHIIMHOTO — 3  BHUKIaJaueM 3  BHUKOPHUCTaHHSM  3aco0iB s
BieokoHpepeHii. [licns BiampalioBaHHA CTYJEHT Ma€ 3aXUCTUTU JTAOOPATOPHY
po0OTYy y BUKJIaaya.

[IpaBuna HanvcaHHS KOHTPOJIBHUX POOIT:

1. CryneHT Mae  HamuMcaTh  KOHTPOJIbHY  poOOTy  caMocCTiiiHO, 3a
IHAUBITYaJTbHUM 3aBIAHHSIM.

2. [lin yac 3BMYANHOTO Ta 3MIMIAHOTO PEXKHUMY POOOTH YHIBEPCUTETY IMpHU
POBEJIEHHI KOHTPOJIbH1 pOOOTH CTYJIEHT Ma€ BIIKJIIFOUUTH TeJIe(OH.

3. JlomyckaeTbcsi ~ BUKOPUCTAHHS  TIUIBKKM  JO3BOJICHUX  BHKJIaJadyeM
JTIOBITHUKOBUX MaTepiaiB.

4, SKIo CTyIEeHT He BKa3zaB CBO€ IMpi3BUIle Ta mudp rpymnu, podora He

OIIHIOETHCS 1 Ma€ OyTH TIEpeCKIIaieHa.

[TpaBuia npu3HAYCHHS 3a0X0YYBAJILHUX OaTiB:

1. 3a akTHBHY poOOTYy Ha JIeKIlii HapaxoByeTbcs 10 0,5 3a0X0uyBaabHUX OaiB
(aye He OubIIe 8 OaJiB HA CEMECTD).

2. 3a akTHBHY pOOOTy Ha JabopaTOpHOMY 3aHSTTI HapaxoByeTbcsa 10 0,5
320X04YyBJILHUX OasiB (ayie He Ounbiie 4 GaaiB Ha CEMECTD).

3. SKk1110 3BIT 10 BUKOHAHHS J1a00paTOpHOT poOOTH HE MICTUTh IIOMHJIOK 1 HOTO
MiANMCAHO BHKJIaJadeM 3 TMepimioi crnpobw 3madi (pobOTy 3apaxoBaHO) [0
3aKiHYEHHS JJaOOpaTOPHOTO 3aHSATTS, TO CTYACHTY HapaxoBYeThcs +1 MOMaTKOBHIA
Oau.

[TpaBuia npusHaueHHs mrpadHUX OaiB:

1. VY pa3i BiICYTHOCTI Yy CTyAE€HTa Ha TOYATOK JAaOOpPaTOPHOTO 3aHSITTS
CaMOCTIHHO BUKOHAHOTO 1HJIMBIAyaJIbHOTO JOMAIITHHOTO 3aBJIaHHS HAPaXOBYETHCS
-1 6aun.

2. VY pas3i BiICYTHOCTI Yy CTyAE€HTa Ha TOYATOK JAaOOpPATOPHOTO 3aAHSITTS
PO3IPYKOBAHOTO YM HANHMCAHOTO BIJ PYKH 3BITY 10 BUKOHAHHS J1a0OpaTOPHOT
po60oTH HapaxoByeThCs -1 Oal.

[MomiTka enaliHiB Ta MepecKiIaganb: BU3HAYAEThCs 1. 8 [lomokeHHs Tpo
MOTOYHUH, KAJICHIAPHUI Ta CEMECTPOBUM KOHTPOJIb pe3ynbTaTiB HaBuaHHS B KIII
im. Irops CikopchKoro

[omiThKa 1100 aKaJAEMIYHOI JIOOPOYECHOCTi: BU3HAYAETHCA TMOJITHKOIO
aKaJIEMIYHOI YeCHOCTI Ta 1HIIMMU TOJIOKEeHHSIMU KoIeKkcy decTi YHIBEPCUTETY.

8. Buau KOHTpOITIO Ta pEHTUHTOBA CHCTEMA OIIHIOBAHHS PE3yJIbTATiB HABYAHHS

(PCO)

Buau KOHTpOJIIO BCTaHOBIIOIOTHCA BIANOBIAHO 10 IlonmoxkeHHs 1po
MOTOYHHM, KAJICHAAPHUIN Ta CEMECTPOBUM KOHTPOJIb pe3yibTariB HaB4aHHs B KIII
M. Iropst Cikopcbkoro:



1. [HOTOYHUI KOHTPOJb: KOHTPOJIbHI pOOOTH Ha JIaDOPAaTOPHUX 3AHATTAX,
OLIIHKA 32 BUKOHaHHS JaboparopHux podit, MKP.

2. KaneHnnapHuil KOHTPOJIb: MPOBOAUTHCS ABIYUl HA CEMECTP SIK MOHITOPUHT
MOTOYHOI'O CTaHY BUKOHAHHS BUMOT CHJIa0yCy.
3. CemMecTpoBUN KOHTPOJb: 3aJIIK.

PeliTuHroBa cuctema OLIHIOBaHHS PE3YJbTATIB HABYAHHS

Petitunr crynenta 3 nucuuiutinu (RD) ckiamgaerses 3 cymu 0altiB, sKi BiH
OTPUMYE 3a:
. eKCIPeCc-KOHTPOJIb Ha JIa0OpaTOPHOMY 3aHATTI;
. BUKOHAHHSI J1abOpaToOpHOi poOOTH;
. BUKOHAHHSI 1HAMBIIyalIbHUX JOMAIIHIX 3aB/aHb;
. MOAYJIbHY KOHTPOJIbHY POOOTY;
. BUITIOBiIb HA 3aJTIKY.

VY Bumajky NpoBeEHHS JIEKIi Ta 1abopaTOpHUX 3aHATh y NUCTAHIIAHIN
dbopmi CTyIEHT NMOBMHEH MaTH BIJMOBIIHI KOMITIOTEPHI 3aco0u 3B's3Ky (poOoua
Billeokamepa, MikpodoH, mporpama 3B's3Ky). Bukmamau 3aiicHIOE 3B'SI30K
BUKOPHCTOBYIOUM cepBicu (Hampukiaaa Google Meet abo Zoom) 3a mocuiiaHHsM,
10 HAJIAa€ Ha ENIEKTPOHHY MOIITY a0o (Ta) TererpaM-KaHal rPyIiu.

B pa3i nepexony yHiBepcUTETY Ha JUCTaHIIHY (GOpMy HaBUYAHHS 3BITH MPO
BUKOHAHHSA JIA0OpAaTOpPHUX pOOIT HAAAIOTHCA B EJIEKTPOHHOMY BUIIIAAI Ha
€JIEKTPOHHY MOIITY BUKJIaJaya.

O > W PR

CucreMa peiiTHHTOBHUX (BaroBux) 0aJIiB Ta KpUTEPii OL[iIHIOBAHHA

1. Excripec-KOHTpOJIb Ha Ta00paTOPHOMY 3aHSTTI.

Barosuit 0an -10. MakcumainbHa KuUIbKICTh OaimiB ctaHoBuTh 10 Gams - 1 = 10
OaJtis.

2. Bukonanss 1abopaTtopHOi poOOTH.

Barosuii 6ai -10. MakcumainpHa KiabKicTh 0aiiB cranoBuTh 10 6amis - 1 = 10
OaJiB.

3. BukoHaHHS IHIWBIAyaJIbHUX JIOMAIIIHIX 3aBaHb.

Barosuii 6ai -10. MakcumainbHa KiabKICTh 0aitiB cTaHOBUTL 10 6aiiB - 1 KOMILIEKT
3aBaaHb 3 ycix TeM = 10 Garis.

3. MoaynpHa KOHTpOJIBHA POOOTA.

Barosuii 6anx — 70. MakcumainbpHa KUIbKICTh OaiiB craHoButh 70 Oamis - 1 = 70
OanmiB. Menme 42 Oamu (menme HibK 60% 3amad TpaBUIBLHO pO3B’sA3aHI) —
KOHTPOJIbHA HE 3aPaXOBYETHCS.

Kpurepii ouiHk# pi3HOBHAIB KOHTPOJIBHUX 32X0/1iB
TunoBi HOpMH OIIIHOYHHUX OajliB IpU NEPEBIpll 3aBIaHb KOHTPOJIBHUX

3axo/iB (ne b — BaroBuii 0ai, r — peHTUHTOBA OI[IHKA):
1. a) BIAIMOBIJb NMPaBUIbHA, TOBHA, OOTPYHTOBAHA;



0) 3a1aua po3B s13aHA BIPHO, 3 MOSICHEHHSM, YITKO 1 MPAaBUIBHO OopMIIeHa;
0,95<r<1,0b
2. a) BIANOBIAb NpaBWIbHA, OOrpyHTOBa, ane HeBuuepnHa (90-75 %
MIPOrPaMHOIr0 MaTepianay), Ma€ HECYTTEB] TIOMUIIKH;
0) 3a7a4a po3B s3aHa BIPHO;
0,75b<r<0,9b
3. a) BIJIMIOBib HEMOBHA, MICTUTh MeHIIe 75 % mporpaMHOro Marepiaiy, aje
CTYJEHT MpaBWIbHO pearye Ha 3ayBaKCHHsS BHKJIAJaya, LIBUJIKO HaBOAMTH
HeoOX1AHY 1H(OopMaIlliio;
0) mis 3amadi 3HAWIEGHO MPABWIBHUN XI1J PO3B SI3aHHS, aje JOMyIIeHI
apipMeTU4H1 MOMUJIKH;
0,6b < r<0,75b
4. a) BLANOBIAb MICTUTH MeHIIe 60 % mporpaMHOro marepiany, Mae BEIUKY
KUTBKICTh CYTTEBUX NMOMUJIOK, OCOOJIMBO MPHU CKJIAJIaHH] POPMYIT XIMIYHUX CIIOTYK
Ta PIBHSHb XIMIYHUX PEAKIIIH.
0) 3amava po3B'sA3aHAa 3 CYTTEBUMM IOMUJIKaMHU, ab0 ii pPO3B'SA30K HE
JIOBEJICHH 10 JIOTTYHOTO 3aBEPILICHHS;
0,0b <r<0,6b.

Pospaxynok mkauau (R) peiiTunry:

Cyma BaroBux 0aiiB KOHTPOJIBHHUX 3aX0[[iB MPOTSATOM CEMECTPY CKIIAJIaE:
Rk=10-1+10-1+10-1+ 70 =100 6ai..

Peiituarosa orminka (RD) mucrumiinu ¢opMyeThes K cyMa BCiX PEHTHHTOBHUX

OauiB Z I, Ta 3a0X04yBaJIbHUX/IITpadHUX OaniB Z I .
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CemecTpoBUM KOHTPOJIEM € 3aJliK. YMOBH JIOMYCKY J0 3aJIKY:

1)  BuxoHaHHS Ta 3aXKCT yCiX J1abOpaTOPHUX POOIT.
2)  Peittunrosa oninka (RD) e menmie 40 GaiB.

CrynenTtu, ki HaOpaiu IPOTATOM CEMECTpPy HeoOXiIHyY KinbKicTh 6amB (RD
< 0,6 R), MarOTh MOKJIMBOCTI:

. OTPUMATH 3ATIKOBY OIIIHKY (3aJIIK) TaK 3BaHUM «aBTOMAaTOM» BiIOBITHO 0
HAOPaHOTO PEUTHHTY;

. BUKOHYBATH 3aJIIKOBY KOHTPOJIBHY POOOTY 3 METOIO ITiIBUIIIEHHS OI[IHKH;

. y pa3i OTpUMaHHS OIIHKHU OUTBINOI, HIK «aBTOMAaTOM» 3 PEUTHUHTY, CTYJICHT
OTPUMYE OITIHKY 3a pe3ybTaTaMH 3aJIKOBOi KOHTPOJIBHOT pOOOTH;

. y pa3i OTpUMaHHA OIlIHKM MEHIIOi, HiXK «aBToMaTtom» 3 perturry (<0,6R),

MOTIEPETHINA PEUTHUHT CTYJEHTA 3 TUCIUIUTIHA CKACOBYETHCS, 1 BIH OTPUMYE OIIIHKY
TUIBKH 32 pe3yJbTaTaMU 3aJIKOBOT KOHTPOJIbHOT pOOOTH.

CryneHty, K1 HaOpaau IPOTIrOM CEMECTPY PEUTHUHT 3 KPEAUTHOTO MOYJIS
Menie 0,4R, 10 3aliKy He I0MyCKatOThCA.



Sxumo pedtuHr cryaeHTa 3HaxoauThes y mexax 0,4 R < RD < 0,6 R, Bin
3000B’s13aHUI BUKOHYBATH 3aJ1IKOBY KOHTPOJIBHY POOOTY.

3aBlaHHS 3aJIKOBOI pPOOOTH CKJIAJAETHCS 3 YOTUPHOX MUTAaHb PI3HUX
po3aimiB  poOo4oi HaBUaILHOI MpOTpaMu AUCIUILUTIHA. 3aBAaHHS MaroTh
3a0€e3MeunTy NePEeBIPKY 31aTHOCTI CTYJEHTIB IHTETPOBAHO 3aCTOCOBYBATH 3HAHHS,
3100yTI1 IPH OIpaIIOBaHHI MPOrpPaMH HABYAJIBHOT AUCILUILIIHUA

Bci nuranHs 3amikoBoi po6otu (1, 2, I3, l4) OLIHIOOTBCS y 25 OaliB
BIIMOBIIHO JIO HAaBEJACHUX BHINE KPUTEPIiB OlHIOBaHHA. Po3mMip mikamu
OLIIHIOBAaHHSA 3a11KOBO1 po6oTu cranoBuTh 100 Gais.

R 3 =100

Cyma 06aniiB 3a KOXKHE 3 YOTUPHOX 3aBJaHb 3aJIIKOBOI KOHTPOJIBHOI poOOTH
NEPEBOAUTLCA JIO 3aJIKOBOI OI[IHKM AaHAJIOT1YHO 13 3BEJEHHSM MIJICYMKIB 3a
pPEUTHHTOBOIO OIIHKOI0O RD 3 KpeauTHOro MOJyssl 3riJHO 3 HIKUYEHABEIEHOIO
Ta0JIUIICIO

R=ri+r, +r3+r,

Buxonsiun 3 po3mipy mkanu (Ruax = 100 0amiB) ajis oTpuMaHHS CTYIEHTOM
BianoBinHuX omiHok (ECTS Tta TpamuimiiiHux), A0 3aliKOBOI BiIOMOCTI HOTO
perTuHroBa o1inka R = Rc mepeBoauThest 3rigHO 3 TaOJIHIICHO:

KinekicTs OaniB Oriaka
100-95 BigMmigHO
94-85 Jlyxe nobpe
84-75 Jlobpe
74-65 3a10BUILHO
64-60 JlocTaTHBO
Meuie 60 HeszanoBinbpHO
He BrKoHaH1 YMOBH JIOITYCKY He nonymeno
9. JlomatkoBa iH(popMaIlis 3 TUCIUILUIIHN (OCBITHROTO KOMIIOHECHTA)

[lepenik MaTepiaiiB, SKUMU JO3BOJICHO KOPUCTYBATHCH ITiJl 4aCc €K3aMEHY:
1)  Tlepiomuuna TaOIUIIS.

2)  Tabnuis po34MHHOCTI.

3)  Tabnwms craHAApTHUX EICKTPOIHHUX TMOTEHITIATIB.

Po6ouy nporpamy HaBYaIbHOT AUCIUILTIHY (CHIa0yC):
CxItazieHo cTapimuM BUKIIaadeM Kadeapu 3araabHOl Ta HEOPraHiyHOT XiMii:
K.X.H. [[Imakom A. €.

VYxBaneHo MetoandHo0 kKoMmiciero XT® (mpotokon Ne 10 Bix 21.06.2024 p.)
YxBasieHO Kadeaporo 3arajJbHOI Ta HEOPTaHIYHOT XIMii
(mporoxout Ne 13 Bix 22.05.2024 p.)

[Toromxeno MeToguyHOI0 KOMICIEIO THCTUTYTY a€pOKOCMIYHUX TEXHOJIOT 1
(mporokoit Ne 5 Big 31.05.2024)



