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[Iporpama HaBYaNbHOI JUCHUILIIHU
1. Onuc HaBYaIbHOI AMCLMILUIIHY, ii METa, IPEIMET BUBYAHHS Ta PE3yIbTaTH

HaBYaHHA

XiMisl MUPOKO BUKOPUCTOBYETHCS JIJISl BUPIIIICHHS CyYaCHUX TEXHOJIOTIYHUX
3aBJaHb 1 € OJHHM 3 I1HCTPYMEHTIB BHPIIICHHS TPHUKIAJIHUX 3a1ad. BmiHHA
OTpUMYyBaTH TI€BHI KOHCTPYKIIIMHI MaTepiali 3 Hamepesn 3aJaHuMu  (Pi3uKo-
XIMIYHUMH ~ BJIACTUBOCTSMH €  OJHMM 3  KIIOYOBUX y  Cy4acCHOMY
MaTepialo3HaBCTBI, 30KpeMa 1 B KOHCTPYIOBaHHI JITAJbHUX Aaraparis.
[linBuiieHHs CTIAKOCTI Ta, 3a HEOOXITHOCTI, 3aXHUCT TAaKWX KOHCTPYKIIIMHHUX
MaTepialiB Bij i 30BHIIIHBOTO CEPEIOBUINA B YMOBAx EKCILTyaTallli TaKOX €
OJIHAM 3 3aBjaHb, PO3B’sI3yBaHUM 3a JOIOMOTOI0 3HaHb 3 XiMii. [HIIMM acriekToM
BUKOPHCTAHHS IIMX 3HAHb € CTBOPEHHS, OTPUMAHHS Ta BUKOPUCTAHHS MaTrepiaiiB
JUISl €HEeProIepeTBOPIOIOYNX CHUCTEM (MAJIMBHUX EJIEMEHTIB, aKyMYJSTOPIB), IO



IIMPOKO BHKOPUCTOBYIOTHCA y CydacHiM TexHimi. Jucuurutina crpusie OuibI
e()eKTUBHOMY BUBUYEHHIO HACTYIHHUX CHEIIaJIbHUX JUCUUIUIIH Ta 3aKijiajgae 0a3oBi
3HAHHS 3 BEJCHHs Ta nepea0aueHHs pe3ybTaTiB (P13UKO-XIMIYHUX NEPETBOPEHD Y
TEXHOJIOT1YHUX MPOIIeCax.

IIpenmer cHCHUIUTIHM: XIMiYHI TOHATTS Ta 3aKOHH, 110 3aCTOCOBYIOTHCS
JUTSL PO3B’sI3aHHS TUTIOBHUX 1H)KCHEPHUX 33]1a4.

Mertoro nucuuniinu € opMyBaHHS Y CTYACHTIB 3JaTHOCTCH:

— ONKCYBAaTH Ta MOSCHIOBATH XIMIUHI MPOIECH Ta (Pi3UYHI ABHILA, K1 iX
CYNIPOBOJIKYIOTh, 13 3aCTOCYBaHHIM C(HOPMOBAHHX (DI3UKO-XIMITHUX

YSIBIICHb;

— aHaji3yBaTH 3arajbHi MEXaH13MH Mepediry XiMiYHUX MPOIECIB 3 TOUKU 30PY
CY4YacCHHX YsIBJIEHb IIPO OYZ0BY pEYOBHHH;

— BUKOPHUCTOBYBATH TEPMOJMHAMIUHI Ta KIHETHYHI (haKOpH, K1 CIIPUSIOTH
MPOXO/HKEHHS XIMIYHHUX PEaKIliil Ta yTBOPEHHs MOTPIOHUX PEUOBUH;

— MPOBOAMTH AHAJI3 Ta PO3YMITH MEXAHI3M SIBMILI, SIKI BUHUKAIOTh B
CJICKTPOXIMIYHUX CUCTEMAX.
3rilHO BUMOT OCBITHBOI MPOrpaMU CTYJEHTH IiCJIA 3aCBOEHHSA HaBYAJIbHOI

JUCHMIUTIHU MalOTh MPOJAEMOHCTPYBATH TaKl pe3ysIbTaTl HaBYaHHSL:

3aranpHi KoMieTeHTHOCTI (3K)

3K 4

HaBuuku BuKOpHUCTaHHS 1H(POPMALIMHUX 1 KOMYHIKaIlIHHHUX
TE€XHOJIOT1M.

3K7

3/1aTHICTh IPUHMATH OOTPYHTOBAH1 PIIICHHS.

®daxoBi komneTeHTHOCTI (DPK)

OK 3

3MaTHICTh MpU3HAYATH ONTUMAJIbHI MaTepiayik IS CJICMEHTIB
KOHCTPYKIIii1 aBialliifHOI Ta PaKETHO-KOCMIYHOI TEXHIKH.

DK 5

3MaTHICTh MPOEKTYBAaTH Ta 3MIMCHIOBATH BHUIPOOYBaHHS
€JIEMEHTIB aBlalllifHOT Ta PaKEeTHO-KOCMIYHOI TEeXHIKH, Il
00JIaHAHHS, CUCTEM Ta IIIJCUCTEM.

OK 7

HaBuuku BUKOpHUCTaHHS 1H(POPMALIMHUX 1 KOMYHIKAIHHHUX
TEXHOJIOT1 Ta CIELiai30BaHOrO MPOTrpaMHOro 3ade3neyeHHs
IpY HABYAHHI Ta Y NpodeciiiHiil TIsNIbHOCTI.

IIporpamui pe3ynbTaTh HaBYaHHS

ITPH 3

Posymitu exosioriuHo HeOe3neuHi Ta MKMBL - (haKTOpU
npodeciitHoi MisTTIBHOCTI Ta KOpEeryBaTh ii 3MICT 3 METOIO
MOTEPE/KEHHSI ~ HEraTMBHOTO  BIUIMBY Ha  HABKOJIUIIHE
CepeJIOBHILIE.

[IPH 16

OnucyBatu OynoBy MeTalliB Ta HEMETaJlB Ta 3HATH METOJAU
moaudikamii ix BractuBocteil. Ilpu3HauaTh oNTUMAaJbHI
Marepiaiid Uil €JIEMEHTIB aBlalliifHOT Ta pakeTHO-KOCMIYHOI
TEXHIKU 3 YpaxXyBaHHAM iX CTPYKTYpH, (Pi3MUHUX, MEXAHIUYHHUX,
XIMIYHUX Ta €KCIUTyaTallliHUX BIJIACTUBOCTEH, a TaKOX
€KOHOMIYHHUX (DAKTOPIB.




[Ticms  3acBO€HHS ~ HABYAIBHOI  JTUCHUIUIIHK  CTYACHTH  MAalOTh

MPOJIEMOHCTPYBATH TaKl MPEIMETHI Pe3yIbTaTH HAaBYaHHS:
3HAHHSA:

MOJIO’KEHb CYYaCHHUX TeOpiit Oy1I0BH aTOMIB Ta XIMIYHOTO 3B’S3KY;
OCHOBHUX TOHATH Ta 3aKOHIB XIMIYHOT TEPMOAMHAMIKH 1 KIHETUKH; METO/IiB
aHaTI3y BIUTMBY ITapaMeTPiB CUCTEMHU Ha CTaH XIMIYHOI PIBHOBAry;
BJIACTMBOCTEH PO3YMHIB HEEIEKTPOJIITIB Ta €EKTPOJIITIB;
3aKOHOMIPHOCTEH MPOXOKEHHS OKHCHO-BITHOBHHX MPOIIECIB Ta PEaKITiii;
0COOJIMBOCTEH 3aCTOCYBAaHHS XIMIYHUX JKEPEJI €IIEKTPOCHEPrii,
3aCTOCYBaHHS €JIEKTPOIIi3Y, METOIB OOPOTHOU 3 XIMIYHOIO Ta
SJIIEKTPOXIMIYHOIO KOPO3i€I0;

YMiHHSA:

aHaJli3yBaTH 3aJIeKHOCT1 XIMIYHUX BJIACTHBOCTEH PEYOBHH BiJl THITY 3B S3KY
Ta OyZI0BU MOJIEKYT;

pO3paxoByBaTU OCHOBHI TEPMOMHAMIYHI Ta KIHETUYHI MTapaMeTpH
XIMIYHUX MPOIIECiB, BUKOPUCTOBYBATH X ISl CHPSIMYBAHHSI OCTaHHIX y
NOTP1IOHOMY HAINPSAMKY;

OLIIHIOBATH MOXJIMBICTh NIEPEOITy peaKIliil Mk eJIEKTPOIiTaMi, BA3HAYaTH
ONTUMAJIbHI c1IocoOU mociadaeHHs: a00 MOCUIIEHHS T1JIPOJII3Y;

BU3HAYATH HAMPSMOK OKHCHO-BITHOBHOTO TIPOIIECY, CKIAAaTH CXEMHU
raJlbBaHIYHHUX €JIEMEHTIB, 00UMCIIIOBATH €JICKTPO iHI noTeHiianu ta EPC;
BU3HAYATH MMOCTIIOBHICTh 3[1HCHEHHS €EKTPOXIMIYHUX MPOLIECIB HA
eJIEKTpOoAax IMiJ yac eIeKTPOIi3y, pO3paxoByBaTH KiIbKICTh OJIEPKAHOI
PEYOBUHHU MICIISI €JIEKTPOII3Y;

3aCTOCOBYBATH METOJIM 3aXUCTY METAIIB Bl KOPO3ii.

JOCBIm:

PO3B’sI3yBaHHS TUIOBUX 3aBJaHb, 1110 BIIHOCSATHCS 10 MPEAMETY HaBYAJIbHOI
JIACIUATLIIHH;

po6oTH B XIMIUHIH J1ab0paTopii, MPOBEIECHHS OCHOBHUX XIMIYHUX PEaKIliil B
71a00paTOPHUX YMOBAX, CKJIaJaHH 3BITY IPO BUKOHAHHS JIA0OPATOPHUX
pOOIT.

2. IlpepexBi3nuTu Ta NOCTPEKBIZUTH JUCUUILIIHYU (MICIE B CTPYKTYPHO-JIOT14HIM
CXEeM1 HaBYaHHS 3a BIJMOBITHOIO OCBITHBOIO MPOrPamMolo)

Martepian kpenuTHOTO MOAYJs OasyeThcsi Ha auciumunidax "Ximig", "dizuka",
"Marematuka" 3a mporpamoro cepeaHpoi mkonau. KommereHilii, oTpumMaHi
CTYJIEHTAMHU B MPOIIECI BUBUCHHS IILOTO KPEAUTHOTO MOIYJIS, 3aCTOCOBYIOTHCS TS
omanyBanHs guciurunian [IO11 "T'igporaszomunamika Ta TepmoauHamika" y
TPETHOMY CEMECTPI.

3. 3MICT HaBYAIbHOI JUCHUILIIHU



Poszin 1. OCHOBHI 3AKOHOMIPHOCTI TTEPEBITY XIMIUHUX
TIPOLIECIB.

Tewma 1.1. ATomMHO-MoIeKyJsipHE BUeHHS. CTEX10METPUYH1 3aKOHH X1Mii.

Ximis SIK HayKa PO PEYOBUHU Ta iX mepeTBopeHHs. [IOHATTS mpo XiMIYHUN
enemeHT. [3otomu. IlpocTi 1 ckimamHi peyoBuHH. SBuie anorpomii. [loHsaTTS Mpo
JTanbTOHIMM Ta Oepromian. Macu (aOCOMIOTHI Ta BIHOCHI) aTOMIB 1 MOJIEKYI,
OIUHUII BuMipy. Monp peuoBuHH. MosiipHa Ta BIAHOCHA MOJIEKYJIpHA Maca
PEYOBHHH.

3aKkoH 30epe’KeHHSI MacH PEUYOBMH. 3aKOH CTaJOCTI CKJIaay. 3aKOH KpaTHUX
criBBiTHOIIEHD. [l0OsICHEHHST OCHOBHHMX 3aKOHIB aTOMHO-MOJIEKYJSIPHOI Teopii 3
MO3UIII BUCHHS PO aTOMH 1 MOJICKYJIH.

["azomoiOHUM cTaH peyoBHH. 3aKOHU 1JI€aJIbHUX Ta3iB. 3aKoH MeHeneeBa-
Knanetipona. 3akoH ABorapo. 3HaueHHs 3aKOHY ABOTraJipo Ta HACHIJKIB 3 I[bOTO
3akoHy. Mounspuuii 06’eM razy. [IoHSTTS mpo BiTHOCHY T'yCTHHY Ta3y. Metonu
3HAXOJ/KEHHSI MOJIEKYJISIPHOI MAacH PEYOBHH, 10 3HAXOMSTHCS Yy Ta30MoAiOHOMY
CTaHi.

Tema 1.2. Knacu HeopraHiqHUX CIOJIYK.

Krnacudikauist Heopraniunux cnodyk. [Ipocti ta ckiagai peyoBunu. Metanu
Ta HemeTanu. OKCHIIM: KHUCIOTHI, OCHOBHI Ta aM(OTEpHi; CocoOH Onep>KaHHS
OKCHUJIB, iX XiMI4HI BiacTuBocTi. ['impatu okcuaiB. OCHOBHI Ta am(pOTEpHI
TIIPOKCUIN: MOOYBaHHS Ta XIMIYHI BJIACTUBOCTI. KUCIOTH: OKCUT€HOBMICHI Ta
OC30KCUTEHOBI; CHOCOOM oOJiep>KaHHs, BiIacTUBOCTI. CoJl, OJepX aHHS Ta
BJIACTUBOCTI CEPE/HIX, KUCIUX 1 OCHOBHUX coJied. Peakiiii moaBiiHOTO OOMIHY.
KowmrnekcHi crosyku, 10OyBaHHS Ta BJIACTUBOCTI. [ €HETWYHUM 3B'S30K MIXK
OKCHJIaMU, OCHOBaMH, KUCJIOTaMH 1 COJISIMH.

Tema 1.3. EHepreTrka XiMIYHUX PEAKIIii.

BHyTpimHs eHepris Ta eHTalbIlisg, €K30- Ta eHA0TepMidHl peakiii. [leprmit
3aKOH TepMoAuHaMiku. TeroBl epekTu 3a yMOB CTajoCTI THCKY Ta CTaJIOCTI
00’eMy, iX 3B’SI30K 3 EHTAJbIIEI0 Ta BHYTPIIIHBOI EHEPri€l0 CHUCTEMHU.
TepMoxiMiuHI pIBHSHHA. 3aKOHU TepMOXiMii. 3akoH ['ecca Ta HOro BUKOPUCTaHHS
B TEPMOXIMIYHHUX po3paxyHkax. CTaHAapTHUA TemJIOBUNA €(EeKT YTBOpPEHHS
xiM1yHO1 crionyku. CTaHJapTHA €HTAJbIIIA 3TOPSIHHS PEUOBHUH.

[TonsiTTss mpo entpomnito. EHTpomist ik Mipa HEBINOPSAJIKOBAHOCTI CHCTEMH.
CrangapTHi eHtpomii. BrumB erpomiifHOro Ta eHTanbIiiHOTO (HaKTOpiB Ha
HAIMPSMJICHICTh TPOIIECiB. 3MiHA 1300apHO-130TEPMIYHOTO TOTEHIIATy (BUIBHOI
eHeprii ['1060ca) sik KpuTepit caMOJOBUIHLHOCTI IPOTIKAHHS MpoIieciB. Po3paxyHku
3MiHM BUTHbHOI eHeprii [160ca. 3anexHicTh BimbHOI eHeprii [160ca Bifg
TemriepaTypu. BinbHa enepris ['enpMrossiia.



Tema 1.4. XiMiuHA KIHETHKA.

I'omorenHi 1 reTeporeHHi cuctemMu. [1IBUAKICTh peakiliii B TOMOT€HHHUX Ta B
reTeporeHHux cucreMax. MakTopu, 0 BIUIMBAIOTH HA MIBUIKICTh peakiiid. 3aKoH
peaxkitii. [IoHATTS PO MOJIEKYJISAPHICTh Ta MOPSAOK peakiiii. [Ipuknaan MmexaHi3MiB
XIMIYHUX peakiliii. JIaHIIoroBi peakiii.

Brmnus Ttemmeparypu Ha mBHAKICTh peakiii. IIpasuno Bant-I'odda.
AxtuBHi Monekynu. Enepris aktuBamii. PiBusHHS Appeniyca. [lonsaTtts mpo
karaiiz. [aribiTopu.

Tema 1.5. Ximiuna piBHOBara.

HeoGopoTHi Ta 060poTHI peaxiiii, XiMiuHa piBHOBara. KoHcranTa piBHOBaru
TOMOT€HHHUX Ta T€TePOTreHHUX peakiliid. 3B’S30K 3MIHM BUIbHOI eHeprii ['100ca Ta
KOHCTaHTHU piBHOBaru. 3mimieHHs piBHoBaru. [Ipunnun Jle arense. [loscHenHs
3MIIIEHHS XIMIYHOI pIBHOBark 3 TOYKA 30pY XIMIYHOI KIHETUKH Ta
TEPMOIUHAMIKH.

Pozain 2. BYJIOBA PEHOBUWHMN.
Tema 2.1. BynoBa aToMiB XIMIYHHUX €JIEMEHTIB.

ExcnepuMeHTanpH1 JaHi, 00 CBIAYATh MPO CKIAAHICTh OYy/IOBU aTOMYy.
Enexrtpon, fioro 3apsi ta maca. Teopis Pesepdopaa. Teopist Oy10Bu aToOMy BOJHIO
3a H. BopoM. XBHJIbOBI BJIACTUBOCTI €NeKTpoHAa. KopmycKyiaspHO-XBHIbOBUN
nyanizm. PiBusuHs ne bpoitng. XBunboBa (yHkiis. [IOHATTS Mpo €IEKTPOHHY
T'YCTUHY (€JIEKTPOHHY XMapy).

KBaHTOBI umcna. Ix MoxamBi 3HaueHHs. EHepreTuuHi piBHI Ta mHifpiBHi.
Enextponna opOitans. dopMa eneKTpoHHUX opOitamed st s-, p- Ta d-
CJICKTPOHIB.

[Tpunnun wHaiimenmoi eneprii. [lpunnun Ilaymi. TlpaBuna KneukoBcbkoro.
[IpaBuno 'yama. EnexktponHi hopmynu Ta eIEeKTPOHHI CXEMH aTOMIB XIMIYHHMX
€JIEMEHTIB.

Tewma 2.2. Ilepioguunnii 3aK0H. 3aKOHOMIPHOCTI 3MIHM XIMIYHUX
BJIACTUBOCTEHN €JIEMEHTIB Ta iX CIOIYK.

[TouarkoBe GopMyntoBaHHs nepioanyHoro 3akony (3a . I. Menneneesum).
[lepiomnuna cuctema sk BigoOpakeHHS TmepioandHOro 3akoHy. CTpykTypa
NepioIMYHOI CUCTEMU: TMepioau, rpynu, marpynu. HoMmep rpynu i BaJleHTHICTh
eJleMeHTa. 3MiHa BJIACTUBOCTEH €JIEeMEHTIB y mepioai, B rpymi. Micue enemeHTa y
NEeploINYHIA CUCTEMI — HOTO HAWBAXKIIMBINIA XapaKTepHUCTUKa. 3akoH Mosii.
Cyuache hopmymroBaHHS MEPIOAMYHOTO 3aKOoHyY. [lepiognyHa cucrema 1 ii 3B 30K
3 Oy/I0BOIO aTroMa. 3arOBHEHHS €JIEKTPOHAMH IIIPIBHIB y KOKHOMY TEPIOIi. S-, p-,



d-, f-enementu. YUncno enemeHtiB y mepioni. EneMeHTH TOJOBHHMX 1 MOOIYHUX
miarpymn. ,JIIpockok” enekrpoHa y d-enemeHTiB. f-elieMeHTH, OCOOJMBOCTI iX
CJICKTPOHHO1 OY/IOBH 1 MOJIOKEHHS B MIEPI0IUUHIN CHCTEMI.

Enepris 1oH13a111i, eHepris CIOpiHEHOCTI A0 €JIEKTPOHA, iX 3aJIeKHICTh BiJl
3apsny siapa, pajaiyca i eIeKTpOHHOI Oy10BH aToMa. 3aKOHOMIPHICTh 3MIHM €Heprii
10HI3aIlli Ta €Heprii CIOPITHEHOCTI JO0 €JEKTpOHA Yy €JIEMEHTIB B mepioaax i
rpynax.  EnexTpoHeraTuBHICTb.  3HAU€HHS  E€JIEKTPOHETATUBHOCTI  JJIA
XapaKTePUCTUKHU XIMIYHUX BJIIACTUBOCTEM eneMeHTiB. [lepionyni Ta HenepioauyHi
BJIACTMBOCTI €JEMEHTIB. 3B’SI30K MDK IMOJIOKEHHSIM €JeMEeHTa y MepioAnYHIN
CHCTEMI Ta HOTro eJIeKTpOHHOIO OynoBoro. HoMep rpymnu Ta BalleHTHICTh €lleMEHTa.

Tema 2.3. Ximiunuii 38" s130K. BractuBocTi Moniekyn. MixkMoJieKysipHa
B3a€MOIIsL.

BaneHTH1 eleKTpoHU 1 BaJIEHTHICTh €JIEMEHTIB B OCHOBHOMY 1 30Y/I)KEHOMY
cranax. Teopis criHoBOi BasieHTHOCTI. [Ipuposa ximigyHoro 3B’s3ky. KoBaneHTHHi
3B’S30K, IOT0 XapaKTEepUCTUKU: JOBXKUHA 1 eHeprisi. OCHOBHI MOJIOKEHHSI METOY
BasieHTHUX 3B’ 13kiB (MB3). HacuueHicTh 1 HANpSAMIIEHICTh KOBAJIEHTHOTO 3B’ SA3KY.
MexaHi3MH YTBOPEHHSI KOBAJEHTHOTO 3B’s3Ky. BajeHTHI KyTH B KOBAJICHTHUX
Mosiekyax. ['iOpuau3zaliisi aToMHUX OpOiTalield, TUIH T10puan3altii. 6- 1 1-3BSI30K.
Jlemokami3zoBaHuil T-3B’S30K.

JloHOpHO-ak1ienTopHa B3aemofis. lloygspHuil 1 HEMOJASPHUN KOBAJIECHTHHIA
3B’s130K. CryneHi okuCHEHHs. EQexTuBHI 3apsiau atoMiB. [oHHUE 3B’S30K, HOro
BJIACTUBOCTI: HEHACUYEHICTh 1 HEHANPABJIEHICTh. MeTaniuyHuil 3B’ A30K.

[TonsipHi 1 HENMONSIPHI MOJIEKYJU. JIMNIOJIBHUIA MOMEHT. 3JaTHICTh MOJIEKYJ
no nonspuzauii. MDKMOJEKYJISpHa B3a€EMOJIS: Opl€HTallHA, 1HIYKLIWHA,
qUcriepciiiHa  B3aemojisi MoJieKysl. BojHeBuil 3B’SI30K, WOro 0OCOOJMBOCTI.
MiXMONIEKYIIpHUIN Ta BHYTPIITHLOMOJIEKYJISIPHUN BOJHEBUH 3B’SI30K, MOTO BIUIMB
Ha (h13UYHI BIACTUBOCTI PEYOBHH.

Po3znain 3. PO3YMHN.
Tewma 3.1. 3aranbHi BTaCTUBOCTI PO3YHHIB.

Hucnepchi cucremu. MOJEKYJIsIpHI pO3UYMHUA. PO3YMHHUK Ta pO3UYMHEHA
pedoBuHa. CrnocoOu BUpaKeHHsS KOHIEHTpalii po3uuHiB. [Ipomecu, 110
BIJIOYBAIOTHCSI NPU PO3UYMHEHHI Ta30MOAIOHUX, PIAKUX Ta TBEPAMX PEYOBUH B
pinunax. ConbBaramis. Temnmora (eHTanbmisl) po3uMHEHHS. BrumB mnpuponu
PEYOBHH, TUCKY Ta TEMIIEpATypy HA PO3UYMHHICTH Ia3iB, PiIJIMH Ta TBEPAUX PEUOBUH
y pimunax. 3akon I'enpi. 3akonu Payns. Ix Bu3HaueHHs, MaTeMaTUuHMil Ta
rpadiuamii Bupasz. Ocmoc. Ocmotnunuii Tuck. 3akoH Bant-I'odhda. Buznauenns
MOJIEKYJISIPHUX Mac PO3YMHEHHUX PEYOBUH. 3aKOH CeyeHoBa.

Tewma 3.2. Po34uniHM €€KTPOITITIB.



BinxuneHHss po3uuHIB €JEKTPONITIB BiAg 3akoHiB Paynsa. [30ToHiuHuMI
koedimient. CTyniHp AucoIiamii Ta i BU3BHAUYCHHS Yepe3 3HAYEHHS 130TOHIYHOTO
koedimienra. Teopis Appeniyca. Poiap po3umHHHKA TpW AMCOIiaIlii PEYOBHHHU.
CuibH1 Ta cimabki enektpoiith. KoHcTaHTa gucortiamii ciIaOKUX €JIEKTPOJIITIB.
3akoH po3BenenHst OctBanbaa. CTymiHYacTa AUCOLIALIS.

Kinacudikariisi e1eKkTpoIiTiB 3a XapaKTepoM 10HIB, IO YTBOPIOIOTHCS MpHU
JUCOITIAINI: KHUCIOTH, OCHOBH, aMmdoiith, coii. JIoOyTOK pO3YMHHOCTI
MaJOPO3UYMHHUX peuoBHUH. Peakiii 10HHOrO OOMiHY B PO3UMHAX EJICKTPOJITIB Ta
YMOBH iX Mepeodiry B MPSIMOMY HAMIPSIMKY.

Tewma 3.3. Jlucomiartis Boau. BogHesuit moka3HuK. ['1apoi3 comnei.

EJICKTPOJITHYHA JHCOIAIlii MOJEKyl BONW. MOHHHII M0GYTOK BOIN.
BonneBuit nokasuuk pH. KucnorHo-ocHoBHI iHaukaropu. ['igpoii3 cosneit. Pizni
BUITAJKU TiApoIizy coneil. MOHHI Ta MOJeKy/IspHi piBHAHHS peaKiiiil rimpoisy.
BusnaueHHs peakiiii cepeoBHIla pO3YUHIB COJICH.

Pozain 4. OKMCHO-BIJIHOBHI ITPOLIECH.
Tema 4.1. OKUCHO-BITHOBHI peakKIii.

IIpontecu oxucieHHs Ta BigHOBIEHHS. OKHUCHMKM Ta BIJIHOBHUKH.
[TocniIOBHICTh CKJIalaHHSI OKHUCIIIOBAJIbHO-BIAHOBHUX pEaKIii, iX Kiacuikaris.
VYpiBHIOBaHHS OKHCHO-BITHOBHUX PEAKLIA METOAOM €JIEKTPOHHOIO OanaHcy
(meTon Hekpacosa). BruinB cepefoBuiiia Ha nepedir OKMCHO-BITHOBHUX PEAKITIN.

Tema 4.2. 'anbBaHiIuHI €JIEMEHTH.

Enextpomnuii moreHIian, WOTro YTBOPEHHS, BUMIPIOBAHHS EJIEKTPOIHUX
noteHmiamB. CTaHIapTHI €JIEeKTPOHI TMOTeHIanu. Tabauisl OKHCHO-BITHOBHHUX
noTeHmiamB. HampsiMok miepebiry OKHCHO-BITHOBHUX pEakIid. 3alIeKHICTh
CJICKTPOHUX MOTEHINANIB Bl TeMIepaTypu Ta KoHIeHTparii. @opmyna Hepucra.
Psan nanpyr metani. Tumnu enekTpois.

[anbBaHIYHMI €JEeMEHT, HOro eyekTpoximMiyHa cxema. Ilpounecu, 1o
BIIOYBAIOTbCS HA  €JEKTpPoJax Mpu  poOOTI  TalbBAHIYHOIO  €JIEMEHTA.
EnexTpopyiiiiHa cuiia rajibBaHi4HOrO enemeHTa. [lonspuzaiiis enekTpois.

Tema 4.3. Enexkrpoximisi. Enexkrponis.

[ToHsATTS TIPO €NEeKTPOIIi3. YMOBH, HEOOXIIHI ISl IPOBEACHHS €IIEKTPOITI3Y.
AHOJHE OKMCHEHHS Ta KaTOAHE BiTHOBJICHHS. ENEKTpOsi3 3 HEPO3YMHHUM Ta
PO3YMHHUM aHOJAaMHU. 3aKOHH eJNeKTpoiidy. [locmimoBHICTh po3psay 10HIB Ha
karofi Ta aHoxi. 3akonm @apames. Buxim 3a crpymom. Bukopucranus
EJIEKTPOII3Y (OTPUMAHHS Ta OYUIIEHHS METaJIB, 3aXHUCHI IOKPUTTH).



Tema 4.4. Koposig MeTaniB Ta CIUIaBiB. 3aXHCT BiJl KOPO3ii.

Koposis meraniB. Knacudikaiis KOpo3iMHMX TMPOIECIB 3a MEXaHI3MOM
Kopo3ii. XiMiuHa 1 eleKTpoxiMiuyHa Kopo3isd. [IpuuuHM, 10 CHOPHUSIOTH KOPO3Ii.
EnexktponHi mporecd y KOpO3iMHHUX TalbBaHIYHUX €JIEMEHTIB. MeToau 3axucry
METaJIIB BIJ KOpPO3ii: JIeryBaHHS METANliB; 3aXWUCHI TMOKPHUTTSA (HEMeTaslyHi,
METaJliuHl); eJEeKTPOXIMIYHI METOJIMU 3aXHCTy (NMPOTEKTOPHUM, 3OBHIIIHHOTO
NOTEHIliay); 3MiHA arpeCHMBHOCTI  KOPO3IMHOro cepemoBuina (BBEIACHHS
1HT101TOPIB, 3MEHIIICHHS KOHIICHTpPAIIil arpeCUBHIUX KOMITOHEHTIB).

4. HaBuanbHi MaTepiajid Ta pecypcu

HaBuanbHi Mmartepianu, 3a3Ha4yeHi HWXK4Ye, JOCTymHI Yy Oibmiorer
yHiBepcuTeTy. OOO0B’SI3KOBOIO /0 BUBUCHHS € 0a30Ba JiTeparypa, 1HII MaTepiain
— QaxynpTaTuBHI. Po37inM Ta TeMHu, 3 SKUMH CTYACHT Ma€ O3HAMOMHUTHCH
CaMOCTIIHO, BHUKJIaJa4 3a3Havya€ Ha JEKIIMHUX Ta TMPAKTUYHUX 3aHATTAX.
[Ipe3enTanii Jekiiii Ta 3BITH 10 BUKOHAHHS JIaDOPATOPHUX POOIT PO3MIIIECHO Y
BIIMOBIHOMY TUCTaHIIIHHOMY Kypci [12].
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11.

[adopmartiitai pecypcu
HNucranmitanii kype Ximis (ays cryaeHTiB [AT) [Enextponnnii pecypce] —
Pexxum noctymy o pecypcy: https://do.ipo.kpi.ua/course/view.php?id=2764.

12.

HasyanbHUN KOHTEHT

5. Meroauka ormaHyBaHHs HAaBYAJIbHOI JUCITUIUTIHU (OCBITHHOI'O KOMITOHEHTA)

Jlek1iiin1 3aHATTA

BuuutyBaHHs JIeKWii 3 JUCHMIUIIHM  HPOBOAMUTHCS MapajielibHO 3
BUKOHAHHSM CTY/AEHTaMU JIaDOpaTOPHUX POOIT Ta PO3IILAOM HUMH IUTaHb, 110
BUHOCSATBCS HA CAMOCTIHY po0OoTy. [Ipu ynuTaHHI JEKIi# 3aCTOCOBYIOThCS 3acO0U
115 BineokoHdepenuiit (Google Meet, Zoom To1110) Ta 1IFOCTPATUBHUM MaTepian y
BUTJISIAI Mpe3eHTalll, ki po3MimieHi Ha minatdopmi Moodle[12]. ITicns koxHOi
JEKIli PEeKOMEHIYEThCS O3HAMOMUTHCH 3 MarepialiaMu, PeKOMEHJOBAHUMU IS
CaMOCTIMTHOTO BHBYEHHS, a NEpe] HACTYMHOK JIEKIIE€I0 — MOBTOPUTU MaTepial

IIOIIEPEIHBOI.
Ne | Jlata Onuc 3aHATTS
1 |[01-07 Bepecusa | Tema 1.1. Ilonsarrs npo XimiuHui enemeHT. Ilpocti 1

2021 p.

CKJIaJIHI peYOBUHU. AOCOJIFOTHI Ta BIAHOCHI MacH aTOMIB 1
Moyiekysl. Moab pewyoBuHu. MomsipHa Ta  BiJHOCHA
MOJIEKYJISIPHA Maca pEYOBUHH.

3akoH 30epeKeHHS Mach PEYOBHH. 3aKOH CTaJIOCTI
ckiany. 3akoH ABorajpo Ta ioro Hachigku. MomnspHuit
00’eM ra3zy. [IoHATTS npo BIIHOCHY T'yCTHHY razy. Meroau
3HAXOM)KEHHSI ~ MOJIEKYJISIPHOI ~ MacH  pPEYOBHH,  LIO
3HAXOASATHCS y Ta30MOAI0HOMY CTaHi.

08-14 BepecHs
2021 p.

Tema 1.2. Knacudikauis Heopraniyaux cnoiyk. IIpocti ta
CKJIaJIH1 pe4oBUHU. MeTanu ta HemeTanu. OKCHUIU, OCHOBHI
Ta aMm(OoTepHI TIAPOKCUAM, KHUCIOTH, COJIi: CIOCOOH
oJIep)KaHHS, XIMIYHI BJIACTUBOCTI. Peakiii moaBiitHOTO
oOMiny. KommiekcHi crnoiayku, 100yBaHHSI Ta BJIACTHUBOCTI.
I'eHeTHUHUI 3B'I30K MK OKCHJAMH, OCHOBAMU, KHCIOTaMH
1 COJISIMH.

15-21 Bepecns
2021 p.

Tema 1.3. BHyTpimiHs eHepris Ta €HTaJbMis, €K30- Ta
eHgoTrepMiuHi peakiii. Ilepmmii 3akOoH TepMOAMHAMIKH.
TennoBi epexkTr 3a yMOB CTAJIOCTI THUCKY Ta CTajOCTI




00’eMy, iX 3B’SI30K 3 €HTAJIBIIIEI0 Ta BHYTPIIITHBOIO CHEPTIE€I0
cucteMd. TepMoXiMiyHl pIBHSHHS. 3aKOHH TEPMOXIMIi.
3akoH ['ecca Ta WOro BUKOPHUCTaHHS B TEPMOXIMIYHUX
po3paxyHkax. CTaHIapTHUN TEIUIOBUM €(PEeKT YTBOPEHHS
xiMiuHOi cnosiyku. CTaHAapTHa CHTAJIbBIIS  3TOPSHHS
PEYOBHH.

22-28 BepecHs
2021 p.

[Iponosxxennsa temu 1.3. [lonsrta npo entpomnito. ExTpornis
SK Mipa HEBIOPSIKOBAHOCTI cucTeMu. CTaHAapTHI €HTPOITIi.
BrumB erpomifiHoro Ta eHTanmbmiMHOTO (akTOpiB Ha
HaAMpPSIMIIEHICTh TIpoLieciB. 3MiHa 1300apHO-130TE€PMIYHOTO
noteHuiany (BuUtbHOI eHeprii [1060ca) sk KpuTepii
CaMOJIOBIJIBHOCTI MPOTIKaHHS TporieciB. Po3paxyHku 3MiHU
BUTbHOT eHeprii ['166ca. 3anexHicTh BUIbHOI eHeprii ['160ca
BiJl TEMIIEpaTypH.

29 BepecHs —
05 >koBTHS
2021 p.

Tema 1.4. UIBuakicTh peakilii B TOMOI€HHHMX Ta B
reTeporeHHUX CHUCTeMax. 3akoH Jirounx wmac. IIpocti Ta
ckiaaHl peakiii. [IoHATTS mpo MOJEKYISAPHICTH Ta MOPSIOK
peakuii. [Tpuknany mMexaHi3MIB XIMIYHMX peakiiii. Brus
TeMIlepaTypy Ha MBUAKICTh peakuii. [IpaBuio Baut-I'odda.
Enepris akrtuBauii. PiBHsHHA Appeniyca. llonsaTrs mpo
KaTais3.

06-12 xOBTHA
2021 p.

Tema 1.5. Ctan ximiuHOi piBHOBaru. KoHcranTta piBHOBaru
TOMOTEHHUX Ta TETEPOTCHHHUX peakiiid. 3B’SI30K 3MiHH
BUTbHOT eHeprii [100ca Ta KOHCTaHTH PIBHOBAru. 3MilllEHHS
piBHoBaru. [Ipunnun Jle Illarenbve. IlosicHeHHS 3MiIEHHS
XIMIYHOT PIBHOBar"d 3 TOYKH 30PY XIMIUYHOI KIHETHUKH Ta
TEPMOIMHAMIKHU.

13-19 x0BTHSA
2021 p.

Tema 2.1. Teopis Pesepdopna. Teopis OynoBu aromy
BOAHIO 3a bopoM. XBHUIBOBI BIIACTUBOCTI E€JIEKTPOHA.
KopnyckynapHo-xBuiiboBHi nyani3M. PiBHsHHS ae bpois.
XBunboBa ¢GyHKIA. [TOHATTS TPO €NEeKTPOHHY TYCTHHY

KBanToBi uwcina. EnepretnyHi piBHI Ta MiAPIBHI.
Enextponna opOitans. IlpuHiun HailmMeHmoi eHeprii.
I[Mpunuun I[laym. IlpaBuna KreukoBcekoro. IIpaBuiio

I'yana. EnextponHi Gpopmynu Ta eJIEeKTPOHHI CXEMH aTOMIB
XIMIYHHX CJIEMCHTIB.

20-26 »XOBTHA
2021 p.

Tema 2.2. CtpykTypa NEpiOgWYHOI CHUCTEMH: TEPIOAH,
rpynu, miarpynu. Homep Trpynu 1 BaJleHTHICTH €JIEMEHTA.
3MiHa BJIACTHBOCTEHW €JIEMEHTIB y Mepiofi, B Tpymi. 3aKOH
Moszni. CydacHe (opMyltOBaHHSA MEPIOJAUYHOTO 3aKOHY.
[lepioguuna cucrema 1 i1 3B’A30Kk 3 OyJOBOIO aroma.

EnemeHnTn ronoBHUX 1 mNOOIYHMX miarpym. ,,IIpockok”
€JIEeKTpOHa y d-eJIeMEeHTIB.
27 woBTHS - 02 | [IponoBxkenns temu 2.2. EHepris 1oHI3alli, eHEpPTis
JIucTomnanga CIIOPIAHEHOCTI  JI0  €JIGKTPOHA, EJEKTPOHETaTHUBHICTb,




2021 p.

3aKOHOMIPHICTh 1X 3MIHU B Mepiojaax 1 rpynax. 3B’sS30K MK
MOJIOKEHHSIM €JIEMEHTa y TMepIoWyHIA cHUcTeMl Ta Horo
CJICKTPOHHOIO OYTOBOIO.

10

03-09
JIMCTOIIada
2021 p.

Tema 2.3. Teopis cmiHOBOI BajeHTHOCTI. Ilpupona
xiMiyHOTO  3B’s13Ky.  KoBajeHTHMII  3B’S30K, METOJ
BajeHTHUX 3B’s13kiB (MB3). HacuuenicTs 1 HanmpsMiieHiCTh
KOBQJICHTHOTO 3B’SI3KY. Mexanizmu YTBOPCHHS
KOBQJICHTHOTO 3B’s3Ky. BalleHTHI KyTH B KOBaJEHTHUX
Monekynax. [iOpumusariiss aToMHHUX OpOiTalield, THIH
riopuauzamii. o©- 1 7-3B’sA30K. J[OHOpHO-akienTopHa
B3aeMois. [lonspHuil 1 HEMONAPHUI KOBAJIGHTHUH 3B’ SI30K.
EdexTuBH1 3apsiim aToMiB.

11

10-16
JIMCTOIIada
2021 p.

Tema 3.1. JlucmepcHi cuctemu. MOJEKYJIsIpHI PO3YUHHU.
CnocoOu BUpakeHHsI KOHIIeHTpaIlii po3unHiB. ConbBarariisi.
Tepmonunamika po3uriHeHHs. 3akoH ['enpi. 3akonu Pays.
BuzHaueHHSI MOJIEKYISIPHUX MAC PO3YMHEHUX PEYOBUH.

12

17-23
JIUCTOIIaa
2021 p.

Tema 3.2. Enextponmitu, ix knacudikamis. CTymiHb
nuconiainii Ta il Bu3HaueHHs Teopis Appeniyca. Ponb
PO3YMHHMKA NpU Aucoriamii pedoBuHU. CuibHI Ta CclaOKi
enexktponitu. KoHcranTa aucoriaiii ciaOKuX €JIeKTPOJIITIB.
3akoH posBeaeHHs OctBanbaa. CrymiHYacTa IUCOLIAIliS.
Peak1ii 10HHOro 0OOMIHY B pO3UYHMHAX €JIEKTPOJITIB.

13

24-30
JINCTOIIada
2021 p.

Tema 3.3. EnexkTpomiTH4Ha AucCOLiaIlisl MOJEKYJ BOJM.
Wonuuit 106yrox Bogu. Boamesnii nokasuux pH. Tigporis
coneif. Pi3Hi Bumamku rimponisy comeil. Monmi Ta
MOJICKYJISIpHI PIBHSHHSI peakiii Tinpoiizy. BusHaueHHs
peaxiiii cepeoBUIIa PO3YUHIB COJICH.

14

01-07 rpynns
2021 p.

Tema 4.1. Cryninp okucHeHHs. [Ipouiecu OKHCHEHHS Ta
BiAHOBIEHHA. OKMCHHUKU Ta BIZHOBHUKH. IlociaigoBHICTH
CKJIaJIaHHS OKHCHO-BIJIHOBHUX peaKIlii, iX Kiacudikaris.
VpiBHIOBaHHS  OKHCHO-BIJJHOBHMX  pe€akIiliii  METOJIOM
eleKkTpoHHOro Oamancy (meron Hekpacora). Brums
cepeIoBUIIa Ha Mepedir OKMCHO-BITHOBHUX PEAKIIIN.

15

08-14 rpynns
2021 p.

Tema 4.2. EnexktpogHuil mOTEHIan, HOTro YTBOPEHHS,
BUMIPIOBaHHS  €JIGKTPOJHMX TMOTeHmiamB. CraHgapTHi
eICKTPOAHI MOTeHIiaau. TaOauisg OKHCHO-BITHOBHUX
noteHmiamB. Hampsmok mepebiry  OKHCHO-BIJHOBHHUX
peakiiid. 3aJeXHICTh CICKTPOAHUX IOTEHINIATIB  BiJ
TeMreparypu Ta KoHieHTparii. ®opmyna Hepucra. Psin
Hanpyr MeTamiB. THITH eEKTPOIIB.

16

15-21 rpynns
2021 p.

[Iponosxkenns temu 4.2. Knacudikaiis enekTpoAiB Ta
rajJbBaHIYHMX €JICMCHTIB. [adbBaHIUYHUM €JIEMEHT, MHOro
enexkTpoxiMiuHa cxema. [Iporecu, mo BigOyBarOThCsS Ha
EIeKTPOJIaX Mpu  POOOTI  TrajgbBaHIYHOTO EJIEMEHTA.




EnexTpopymiiiHa cuiia raJibBaHIYHOTO €JIEMEHTA.

17 | 22-28 rpynust | Tema 4.3. IIoHATTS Tpo €IEKTpOIi3. YMOBH, HEOOXITHI JJIs
2021 p. MIPOBEJICHHS €JICKTPOJII3y. AHOIHE OKHUCHEHHS Ta KaTOIHE
BIJTHOBJICHHS. EJEKTpomi3 3 HEPO3UMHHHM Ta PO3UYUHHUM
aHoJaMH. 3aKOHU enekTpouidy. I[locnmigoBHICTE po3psdy
10HIB Ha Karomi Ta aHomi. 3akonm Papames. Buxim 3a
cTpymMoM. BukopucranHs enexkTpomizy (OTpUMaHHS Ta

OYHIIICHHS METaNIB, 3aXHCHI TOKPUTTS).
18 | 29 rpynus Tema 4.4. Kopozis meraniB. Kimacudikamiss Kopo3iitHHX
2021 p.— 04 mpoleciB. XiMiyHa 1 enekTpoximMiyaa kopo3is. [Ipuannu, mo
ciyus 2022 p. | cipusitoTh  Kopo3sii. EjexkTpomHi mporecu y KOpO3IHHUX

raJbBaHIYHUX eJeMEeHTaXx. MeToau 3axHucTy METalliB BiJ
KOpO3ii.

JlabopaTopHuii mpaKTUKyM

Metoro 1a00paTOPHOTO MPAKTUKYMY € 3aKpIIUICHHS TEOPETUYHUX 3HAHb,
OTPUMaHUX Ha JIEKIISX Ta B MPOLECI CaMOCTIHHOI poOOTH 3 JITepaTypHUMH
JOKepelaMu B XOJIl BUBYEHHSI HAaBYAIBHOI AUCIHUIUIIHU «XiMis». Martepian
7a00paTOPHOTO MNPAKTUKYMY CIPSIMOBAHMA Ha 3aKpIIUIEHS Ta MOTIUOJEHHS
IIPaKTUYHUX HABUYOK poOOTH B 1a00OpaTopii.

Twxnens | Tema Omnwuc 3armmaHoBaHoi poboTH
1 Busznauenns O3HallOMUTHCS 3 OJHUM 3 METOJIB 00 €MHOTO
KUIBKOCTI  JIYTY B | aHalli3y — TUTPYBaHHsAM. BianoBigHo [0
PO34YMHI OTPUMaHOTO 1HUBITyaJIbHOTO 3aBJAHHS
BU3HAYUTH KUIBKICTh Ta Macy JYyry B PO34YMHI.
BukopuCTOBYIOUM  CTEXIOMETPUYHI  3aKOHU
XiMmii, po3paxyBaThd KUIBKOCTI Ta Macu
MPOJYKTIB peaxiiii. [IponemoHcTpyBaTH
pO3paxyHKH 1 poOOTy BHKJIAaauvy.
2 3axucT poOoTH
3 JloOyBaHHs BianmoBigHO 10 OTPpMMAHOTO 1HJWBIAYaJIbBHOTO
HEPO3UMHHUX 3aBJIaHHS oJlepKaTh BKKOPO34YHMHHI
T1POKCHU/IIB Ta | TIAPOKCUIN METaJiB Ta BU3HAYUTH XIMIYHUM
BUBYCHHS ix | muaxom ix xapaktep. CaMOCTIHHO CKJIacTu
BJIACTUBOCTEM piBHSHHA peakilii. [IpogeMoHcTpyBaT podoTy
BUKJIQ/Iavy.
4 3axuct poOOTH
5 JloOyBaHHs Opep>xaTy 3alpoNOHOBaHI CEpe/Hi, KHUCII Ta
CepeaHiX, KUCIUX Ta | OCHOBHI COJIi, BUBUMUTHU iX XiMIUHI BJIACTHUBOCTI.
OCHOBHUX cosiei, | CaMOCTIMIHO ~ CKJIaCTH  PIBHSHHS  PEaKIIii.
BUBYCHHS ix | [lponemoncTpyBaTn poOOTY BHKIaaauy.
6 BJIACTHBOCTEH 3axucT poOOTH
7 Busnauenus BiamoBimHO 710 OTpUMaHOTO I1HAWBIAYaTBHOTO




TEILIOBOI'O
peakirii
HenTpaizari

edexTy

Yyl TPYNOBOTO 3aBJaHHS IIPOBECTU PEAKIIIIO
HeWTpamizami CHUJIbHOI KHUCJIOTH CHJIBHOIO
OCHOBOIO 1 OOYMCIUTH TEIUIOBUM e(eKT Iiel
peakiii. [IpogeMoHCTpyBaTH pO3paxyHKH 1
pobOTy BUKIaAadYy.

3axuct poOOTH

10

XiMiyHaA KIHETHKA

BiamoBimHO 10 OTpUMaHOTO I1HAWBIAYaTEHOTO
3aBJaHHS BCTAHOBUTH XapakTep 3aJeKHOCTI
MIBUJKOCTI Ta KOHCTAHTH IIBHJIKOCTI PEaKiii
BiJl KOHIIGHTpAIlii OJHOTO 3 pEareHTiB Ta
TEMIIEPaTypH, O0YHCITUTH KOHCTaHTY
IIBUJIKOCTI Ta TeMIlepaTypHUH KOeDIIiEHT
peakuii. IIpomeMoHCTpyBaTH pO3paxyHKH i
poOOTy BHKJIamauy.

3axuct poOOTH

11

12

[Ipouecn B po3unHax
€JIEKTPOJIITIB

O3naitomuTucs 3 3arajJbHUMH
3aKOHOMIPHOCTSIMU IIPOXOJIPKEHHS PEaKLli MIx
CJIEKTpOJIITAMH, BUKOHATH iX Ha MPaKTHIIL.
CaMOCTIHHO  CKJAcTH  PIBHSHHA  PEaKUiu.
[IpogemoHCcTpyBaTH poOOTY BHUKIIA/Iauy.

3axuct poOOTH

13

14

[Napomni3 coneit

Busnauutu 3MiHy peakiii cepeloBuIla B
po3unHax cojeil. Jlocmiautu (dakTopu, MO
BIUTMBAIOTh HA TIUOUHY Tipodizy. CaMOoCTiitHO
CKJIaCTH PIBHSIHHS peaxiiii.
[TponeMoHCcTpyBaTH poOOTY BHIKJIAAAdy.

3axuct poOOTH

15

Hanucanusa monynbHO1

KOHTPOJIbLHOT po00TH

15

16

OKHCHO-BITHOBHI
peakirii

[IpoBecTn Ta mpoCHiAKyBaTH Mepedir OKUCHO-
BITHOBHHUX peaKIi. Busnauutu Ta
MIATBEPAUTH  POJl  yYaCHHUKIB  OKHCHO-
BIIHOBHUX mporieciB. CaMOCTIMHO CKJIacTH
piBHSHHA peakiliid. [IpogeMoHcTpyBaT podoTy
BHKJIaJady.

3axuct poOOTH

17

I"anpBaHIUHMI
CJICMEHT Ta
€JIEKTPOII3  BOJHHUX
PO3UYHHIB
CJICKTPOJIITIB.
[TimcymkoBe 3aHATTS

Ckiactu ranbBaHIYHUN €JIEMEHT Ta BUMIPATU
woro EPC, HaBuuTHCSI  KOPUCTYBaTHUCS
CJICKTPOI3EPOM Ta TOSICHUTH  3aJICKHICTh
CJICKTPOAHUX  TPOIECIB  BiA  MarepialiB
enekTpoiB. CaMOCTIHHO CKJIACTH PIBHSHHSA
peaxiii. [IponemoHcTpyBaTH poboTy
BUKIanavyy. J[o BilomMa CTyIEHTIB JOBOJIUTHCSA
KUIBKICTh OaltiB, sIKy BOHM HaOpaau MPOTATOM
cemectpy. CryneHtn, saxi  Oynmu  He




JOMYIIEHUMH JI0O CEMEeCTpOBOi arecTamii 3
KPEJIUTHOTO MOYJISl, MAIOTh YCYHYTH ITPUYUHH,
10 MPU3BEJIN JI0 IIHOTO.

18 3axuct poOOTH

6. CamocrTiitHa poOoTa CTyIeHTa

Camocriitna poOota crynenta (CPC) mpotarom ceMecTpy BKIIOYAE
MOBTOPEHHSI JIEKIIMHOTO Marepially, BUKOHAHHS 1HAMWBIAYAJIbHUX JIOMAIIHIX
3aBJlaHb, O()OPMJICHHS 3BITIB 3 BUKOHAaHUX JaOOpaTOpHUX pOOIT, MIATOTOBKY [0
MOJYJIbHOT KOHTPOJBHOI POOOTH, MIATOTOBKY JIO 3aXHUCTY J1abOpaTOpHUX POOIT
(HamMcaHHS KOHTPOJBHUX pPOOIT), MIATOTOBKY JO 3alliky. PekomeHaoBaHa
KUIBKICTh TOJIMH, SIKa BIJIBOJIUTHCS HA IMIJITOTOBKY J0 3a3HAYCHUX BHUJIIB POOIT:

KinekicTs rOTuH
Bung CPC . Al
Ha I1JIT0TOBKY

[ligroToBKa 10 ayIUTOPHUX 3aHITh: HOBTOPEHHS JEKUIMHOrO | 2 — 3 TOAMHU Ha
Martepialy, BAKOHaHHS 1HIUBIyaJIbHUX JIOMAIIIHIX 3aBJaHb, | TUXKICHb
CKJIaJJaHHs PIBHSAHb peakiii 10 1abopaToOpHHUX POOIT,
MIArOTOBKA 10 KOHTPOJIBHUX POOIT, 0()OPMIIEHHS 3BITIB 3
BUKOHAHMX Ja0OpaTOPHUX poOIT

[TinroroBka 10 MKP (moBTOpeHHs marepiainy) 4 roguHu

[TinroToBKa 10 31Ky 8 roguH

[TomiTrka Ta KOHTPOJIb
7. IoniTvka HaBYAJIbHOI JUCHUILTIHU (OCBITHHOI'O KOMIIOHEHTA)

VY 3BuyailHOMy pexumi poOOTH YHIBEPCHUTETY JIEKUIi Ta JadopaTopHi
NPaKTUKYMHU MPOBOJAATHCS B HABYAIBHUX ayAUTOPIAX. Y 3MIMIAHOMY PEXHUMI
JIKIIAHI 3aHSTTS MPOBOASTHCS JTUCTAHIINHO, 3 BUKOPUCTAHHSM 3ac001B Jis
BieokoHbepenuit (Google Meet, Zoom ToI110), J1abopaTopHi podOTH — Y
HaBYaJIbHUX JabopaTopiiax. Y AUCTAHIIHHOMY PEXHUMI BCl 3aHATTS MPOBOISATHCA
yepe3 3acobu s BijeokoH(epeHii. BinBimyBaHHs Jekiii Ta J1abopaTOpHHUX
3aHATH € 000B’I3KOBUM.

[lepen movyarkoM 4YeproBoi TEMH JEKTOpP MOXKE HAJICWUJIaTH MHUTAHHSA IO
OyIb-SIKiil 3 MUHYJIUX TEM 3 METOIO 3aKPITUICHHS ONpPaIbOBaHOTO MaTepiaiy.
[IpaBuna 3axucty J1a60paTOPHUX POOIT:

l. JIo 3axucCTy HOIMYyCKalOThCS CTYACHTH, SKIi OyJIu TPUCYTHI HA 3aHSATTI,
CaMOCTIMHO Ta MPaBWJIBHO BUKOHAIM JOCHIIU, MAaIOTh MPaBUIBLHO OPOpMIIECHUMN
3BIT JI0 BUKOHAHHS J1a00paTOpHOi poOOTH.

2. VY 3BITI 10 BHUKOHAaHHS Ja0OpaToOpHOi pOOOTH MalwTh OYTH KOPEKTHI
PIBHSIHHS ~ peakiid, HaBEAECHO pO3paxyHKH, rpadikd, HasBHI HEOOXiAHI
CTIOCTEPE)KEHHSI Ta BUCHOBKH (IIPH HASBHOCTI TIOMUJIOK y BHUIIETIEPEPaXOBAHOMY
iX CJIiJl BUTIPABUTH).

3. 3axucT BiOyBa€eThCA 3a rpadikom, 3a3HAUEHUM Y I1.5.

4. [Ticnst mepeBipku 3BITY BUKIIAa4eM poOOTa BBAXKAETHCS 3aPaX0OBaHOIO.




5. Sxmo CTyAeHT MpOMyCTHUB 3aHATTSA, TO IS BIAMPAIIOBAHHS BiH Mae: a)
POJACMOHCTPYBAaTH BHUKIAJady BIiAMOBIMHWUN 3BIT 0 BUKOHAHHS JaOOPaTOPHOI
poOOTH 3 HaBEJECHUMHM PIBHSHHSIMHU peakiiil (pIBHIHHS CKJIQJAlOThCS CTYICHTOM
CaMOCTIHHO), ajie 0e3 po3paxyHKIB, CIIOCTEPEKEHb Ta BUCHOBKIB; Ta 0) MPaBUILHO
BI/IMOBICTH Ha 3allMTaHHS BHUKJIAJada Mo TeMi JabopaTopHOi poOOTH, MICIS YOTo
OTpUMYE J03BLN Ha BigmpamroBaHHs. [lin 9ac 3BUYaifHOTO Ta 3MIMIAHOTO PEKHUMY
poOOTH YHIBEPCUTETY CTYJACHT BIJAIPAllbOBYE MPOMYIICHY POOOTY y HaBYaIbHIM
naboparopii 3a JOMOMOrOI0 JOMOMDKHOTO TEpPCOHANly YM BUKJIAAaya, MiJ dYac
JUCTAHIIMHOTO — 3 BHUKIAJAa4eM 3 BUKOPUCTaHHSAM  3aco0iB  JJIA
BigeokoH(pepentiii. Ilicns BiAMpaiioBaHHA CTYACHT Ma€ 3aXUCTUTH JTaOOPaTOpHY
po0OTy y BUKJIagayva.

[IpaBuna HamMcaHHS KOHTPOJILHUX POOIT:

1. CtygeHT Mae HamucaTH  KOHTPOJIbBHY  poOOTy  caMOCTIHHO, 3a
1HIMBITyaJIbHUM 3aBJIaHHSM.

2. [lin yac 3BMYANHOTO Ta 3MIIIAHOTO PEXKUMY POOOTH YHIBEPCUTETY MPH
MIPOBE/ICHHI KOHTPOJIbHI pOOOTH CTYJIEHT Ma€ BIIKIIOUUTH TeJe(dOH.

3. JlomycKaeThCsi BUKOPUCTAHHS TUIBKU JTO3BOJICHUX BHUKIIAJa4eM JOBIJIKOBUX
MaTepiais.

4.  SIkmo CTyJIeHT HE BKa3aB CBO€ TMpI3BUINE Ta IMUQp Tpymnu, poOOTa HE
OILIHIOETHCS 1 Ma€ OYTH TIEpeCKiIaIeHa.

5. B pa3i HecBoewacHOi 34a4dl KOHTPOJIBHOI poOoTu HapaxoByeTbcs 0,5

mrpadHi Oanu y BUIAAKY 3ali3HEHHSA A0 S5 XBWiIMH; | mrpaduuii 6an mpu
3ami3HeHH] Big 5 mo 10 xBummH. Pobota, 3gaHa um HajmicnaHa mi3Hime, HLbK 10
XBUJIMH MICJIA 3aKIHYEHHS KOHTPOJIBHOI POOOTH, B TOMY YHCII BHUKJIaJady Ha
€JICKTPOHHY MOIITY, HE OI[IHIOETHCS 1 MAIOTh OyTH MIEPECKIIa/ICHA.

[IpaBuna npu3HaYeHHS 3a0X0UyBAJIBHUX Ta MITpa(HUX OaiB:

1. HecBoeuyacHe BHKOHAHHS 1HAMBIIYyaJIBHOTO JIOMAIIHBOTO 3aBIAaHHA 0e€3
MOBaXHOT MpuuuHU mTpadyeThes 1 6amom;
2. BigcyTHicTh y cTyAeHTa Ha TMOYAaTOK 3aHATTA 3BITY 10 BUKOHAHHS

nabopatopHoi poOOTH 3 CaMOCTIMHO CKJIQJACHUMU PIBHAHHSAMU  PEaKIIii
mrpadyerses 1 6amom;

3. 3a akTUBHY poOOTY Ha JIEeKIlli HapaxoByeTbcs 0 0,5 3a0X0uyBanbHUX OaiB
(aste He Olnpire 8 OamiB HA CEMECTD).
4. 3a akTUBHY poOOTYy Ha JabOpaTOpHOMY 3aHATTI HapaxoByeTbes a0 0,5

320X04yBaJIbHUX OalliB (ajie He Oubiie 4 OaliB HA CEMECTD).

[lomiTyKa AenaliHIB Ta NEPECKIa/ilalb: BU3HAYaeThes 1. 8 TlomoskeHHs mpo
NOTOYHUH, KaJICHITapHUI Ta CEMECTPOBHI KOHTPOJIb pe3yabTaTiB HaBuaHHs B KIII
M. Iropst CikopchKOro

[lomiTHKa 11010 aKaJEMIYHOi JIOOPOYECHOCTI: BU3HAYAETHCS TOJITUKOIO
aKaJIeMIvHOT YECHOCTI Ta 1HIIMMH TOJ0KEeHHSIMH KOIeKCy uecTi yHIBEpCUTETY.

8. Buiy KOHTPOJTIO Ta pEHTUHTOBA CHCTEMA OI[IHIOBAaHHS PE3yJIbTaTiB HABYaAHHS

(PCO)



Bumu KOHTpONIO BCTAHOBIIOIOTHCS BiAMOBIMHO g0 [lojoxkeHHs mpo
MOTOYHHM, KaJICHAAPHUI Ta CEMECTPOBHI KOHTPOJIb pe3ysbTaTiB HaBuaHHs B KIII
M. Iropst CikopchKOro:

1. [ToTOYHMI KOHTPOJIb: KOHTPOJIbHI pOOOTH Ha JIAOOPATOPHUX 3aAHATTSX,
MKP.

2. KayleHnapHuii KOHTPOJIb: IPOBOIUTECS ABIYUi HA CEMECTP SIK MOHITOPHUHT
MOTOYHOTO CTaHy BUKOHAHHS BUMOT CHJIa0yCy.

3. CemMecTpOBHH KOHTPOJIb: 3aIIK.

PeliTunroBa cuctema OIiHIOBaHHS Pe3yJIbTaTiB HABYAHHS

Peiitunr ctynenta 3 quctuiiiau (RD) ckimagaeTses 3 cymu 6aiiB, SK1 BiH
OTPUMYE 3a:

1. Excripec-KOHTpOJIb Ha 1a00paTOPHOMY 3aHSTTI.
2. MonynbHY KOHTPOJIBHY POOOTY.
3. BiamoBinp Ha 3aiiky.

VY Bumajgky NpoBEleHHS JIEKI Ta JabopaTOPHUX 3aHATh Y JUCTAHIIMHIN
dbopmi CTyACHT MOBUHEH MaTH BIJIMOBIIHI KOMIT'IOTEpHI 3ac00M 3B'SI3Ky (poboua
BiJleOKaMmepa, MiIkpodoH, mporpama 3B'SI3Ky). Bukiamau 37ificHIOE 3B'A30K
BUKOPUCTOBYIOUM cepBicH (Hampukiax Google Meet) 3a mocunaHHsAM, 110 HaJlae
Ha €JIEKTPOHHY MOMITY TPYIIH.

B pasi nepexoay yHIBEpCUTETY Ha JUCTaHUIWHY (hOpMYy HaBYaHHS 3BITH PO
BUKOHAHHS J1a00OpaTOpHUX pOOIT HAAAIOTHCA B €JIEKTPOHHOMY BHIJISAI HA MOIITY
BUKJIaaya. B manepoBomy BuAl (micis 3apaxyBaHHsS) B KIHII CEMECTpyY, Mepen
CECI€I0 HAJAI0ThCS/HAICUIIAlOTHCS Ha afipecy KadeapH.

Cucrema peiiTHHIOBHX (BaroBux) 0ajiiB Ta KpUTepii ONIHIOBAHHS

1. Excripec-koHTpOJIb Ha JTa0OPATOPHOMY 3aHSITTI.

Barosuii 6an -10. MakcumanbpHa KiTbKICTh OaniB craHoButh 10 GamiB - 8§ = 80
OautiB.

2. MoaynpHa KOHTpOJIbHA poOOTAa.

Barosuit 6an — 20. MakcumanbHa KUIbKICTh OaiB ctaHOBUTH 20 OamiB - 1 = 20
OamiB. Menme 12 OamB (meHme HDK 60% 3agad NpaBWIBHO PO3B’SI3aHI) —
KOHTPOJIbHA HE 3aPaXOBY€ETHCSI.

YMOBOIO OTpHMaHHS TO3UTHUBHOI OINIHKA 3 KaJ€HJApPHOTO KOHTPOJIO €
BUKOHAHHSI BCIX 3alJIJaHOBaHMX Ha Iled 4Yac poOIT (Ha dYac KaJeHIapHOTO
KOHTpoJit0). Ha mnepmiomy kaneHaapHOMY KOHTposi (8-H THXKIEHb) CTYIEHT
OTPUMYE «3apaxOBaHO», SIKIIO MOr0 MOTOYHUN peUTHUHr He MeHie 0,540 = 20
6anmiB. Ha npyromy kanenmapHomy koHTpomi (14-¥ THKIEHB) CTYIEHT OTPUMYE
«3apaxoBaHO, AKIIO HOTO MOTOYHUM pedTHHT He MeHIre 0,5¢70 = 35 Ganis.

Kpurepii oninkn pi3HOBUAIB KOHTPOJbLHHUX 3aX0/1iB



TumoBi HOpMM OIIIHOYHMX OalliB MPHU MEpeBIpIl 3aBJaHb KOHTPOJIBHUX
3axo/iB (e b — BaroBuii 6ai1, r — peUTUHTOBA OLIIHKA):

1. a) BIJIMIOB1/Ib MPaBUJIbHA, IOBHA, OOTPYHTOBAHA;
0) 3a7a4a po3B s3aHa BIPHO, 3 MOSCHEHHSM, YITKO 1 MPaBUILHO OPOopMIICHA;
0,95<r<1,0b
2. a) BIANOBAb TpaBWibHA, OOTrpyHTOBa, aine HeBuuepnHa (90-75 %

MIPOTPaMHOT0 MaTepiany), Ma€ HECYTTEBI TOMUIIKH;
0) 3a/1aua po3B ' s3aHA BIPHO;
0,75b <r<0,9b
3. a) BIAMOBIIb HEMOBHA, MICTUTh MeHIIE 75 % MpOrpaMHOro Martepiaiy, aje
CTYACHT NpPaBWIBHO pearye Ha 3ayBaXCHHA BUKIAJauya, IIBUAKO HABOJUTH
HEOOX1THY 1H(pOpMAITiFO;
0) s 3a7aul 3HAWAEHO TMPaBWJIBHUNA XiJ PpO3B SA3aHHA, aje JOMyIIeHI
apihMETHUYHI TOMUJIKY;
0,6b < r<0,75b
4. a) BIANOBIAL MICTUTH MeHIIe 60 % mporpamMHOro marepiaily, Ma€ BEIUKY
KUIBKICTh CYTTEBUX MOMMJIOK, OCOOJIUBO MPH CKIaAaHH1 (GOPMYIT XIMIYHUX CIIOJIYK
Ta PIBHSHb XIMIYHUX PEAKIIiil.
0) 3amaya po3B's3aHa 3 CYTTEBUMHU IMOMHUJIKaMH, abo ii pO3B'SA30K HE
JIOBEICHUI JI0 JIOTTYHOTO 3aBEPIIICHHS;
0,0b <r<0,6b.

Po3paxyHok mkaiau (R) pedrunry:

CymMa BaroBux 0aJiiB KOHTPOJIbHUX 3aX0/I1B IIPOTITOM CEMECTPY CKIaJaE:

Ry =10-8 + 20 =100 6aui..
Petitunrosa orinka (RD) nucuumiinu GopMyeThCsi K CymMa BCIX PEHTHHTOBHX
OasiB Z I, Ta 320X04yBaJIbHUX/IUITpadHUX OaiB Z T, .

k s
RD = Zrk + er
k s
CeMecTpOBUM KOHTPOJIEM € 3aJliK. YMOBHU JIOIYCKY J0 3aTiKY:

1)  BukoHaHHA Ta 3aXUCT yCiX JabOpaTOPHUX POOIT.
2)  Peittunrosa ominka (RD) ne menmie 40 6aitiB.

CryaeHTH, siKi HaOpaJii IPOTIATOM CEMECTPY HEOOX1HY KiIbKicTh 0aniB (RD
< 0,6 R), MaroTh MOKJIUBOCTI:

. OTPUMATH 3aJIKOBY OLIIHKY (3aJ11K) TaK 3BAaHUM «aBTOMATOM» BIJIIOBIIHO /10
HAaOpaHOTO PEUTHUHTY;

. BUKOHYBATH 3aJIIKOBY KOHTPOJIbHY POOOTY 3 METOIO MiJIBUILIEHHS OIL[IHKH;

. y pa3i OTpUMaHHS OLIHKK OUIBIIOI, HI)K «aBTOMAaTOM» 3 PEUTHUHTY, CTYIEHT
OTPUMYE OIIHKY 3a Pe3yJIbTaTaMM 3aJ1IKOBOT KOHTPOJIBHOI poOOTH;

. y pa3l OTpUMaHHS OIIHKYA MEHIIO1, HIXK «aBTOMaToM» 3 peuTuHry (<0,6R),

NOTIEPEIHIM PEUTHHT CTYI€HTa 3 JUCLMIUTIHU CKaCOBY€ETHCS, 1 BIH OTPUMYE OLIIHKY
TITBKH 32 pe3yJbTaTaMU 3aJIIKOBOT KOHTPOJIBHOI poOOTH.



CryneHTH, siKi HaOpaJid IPOTIATOM CEMECTPY PEUTHHT 3 KPEIUTHOTO MOIYJIS
Mmenie 0,4R, 10 3a1iKy HE JOMYCKAIOThCA.

Axmo pedtunr cryaenta y mexax 0,4 R < RD < 0,6 R, BiH 3000B’s3aHuUi
BUKOHYBATH 3aJIIKOBY KOHTPOJIBHY POOOTY.

3aBIaHHS 3aJIKOBOI POOOTH CKIQA€ThCS 3 YOTHUPHOX MHUTaHb PI3HUX
pO3IUIIB  poOOYOi HABYAIBHOI MpOrpamMu  AUCHUIUIIHM. 3aBJaHHSA MaloTh
3a0€3IeUnTH NEePEBIPKY 3/IaTHOCTI CTYACHTIB IHTETPOBAHO 3aCTOCOBYBATH 3HAHHS,
3100YTI TIPH OTpaIOBaHHI IPOTPAMH HABYAIBHOI AUCITUTLTIHH

Koxne mutanHs 3amikoBoi podotw (r), I, I3, Iy) OLIHIOEThCA y 20 OaimiB
BIJIMOBITHO 7O HaBEJACHUX BHUINE KPUTEPIiB OIIHIOBaHHS. Po3Mip mkamu
OLIIHIOBaHHS 3aJIKOBOi KOHTPOJBHOI poOoTH cTaHOBUTH 80 OamiB, OCKUIBKU
3MCHIIICHU Ha 3HAYEHHSI BarOBOT0 0ay MOAYJIbHOT KOHTPOILHOT pOOOTH.

R xp =100 — ryxp =100 - 20 = 80

CyMma GaitiB 3a KOXKHE 3 YOTUPHOX 3aBJaHb 3aJ1KOBOI KOHTPOJIBHOI poOOTH
ta MKP nmepeBoauThCst 10 3a1iKOBOT OIIIHKKM aHAJIOTIYHO 13 3BEJICHHAM ITiJICYMKIB
32 PEUTUHTOBOIO OIIHKOI0 RD 3 KpeauTHOTO MOJYIIS 3TiJIHO 3 HHXKUYCHABEIACHOIO
TaOJINIICIO

R=r1+1, +13+14% rVkp

Buxonsuu 3 posmipy mkamud (R = 100 GamiB) Uil OTpUMaHHS CTyIEHTOM
BianoBigaux omiHok (ECTS Ta TpamuiiifHMX), 10 3aJ1iKOBOi BIJOMOCTI HOTO
peiiTuHroBa oniHka R = R¢ nepeBoauThCS 3riIHO 3 Ta0IUIIEHO:

KinpkicTs O6amiB Ominka
100-95 BiaminaO
94-85 Jyxe nobpe
84-75 Jobpe
74-65 3a/10BUTEHO
64-60 JlocTaTHbO
Menie 60 HeszanoBiibHO
He BUKOHaH1 YMOBH JJOTYCKY He nonymeno
9. JHonatkoBa iHpopMallis 3 AUCIHUILTIHA (OCBITHBOT'O KOMITOHEHTA)

[lepenix MaTepiamiB, IKUMHA TO3BOJICHO KOPUCTYBATHUCH TIiJ] 4ac €K3aMEHY:
1) [Tepiognuna TaOIHUIA.

2)  TaGmuus po3YMHHOCTI.

3) Tabnuis cTaHIapTHUX €JIEKTPOAHUX MOTECHITIAIB.

Po6ouy nporpamy HaB4aJIbHOI JTUCHUIUIIHY (CHI1a0ycC):
CkuazieHo cTapiiuM BUKIIaJayeM Kadeapu 3arajabHoi Ta HEOPraHiuyHOT XIMii:
K.X.H. [[Imakom A. €.

VYxBasieHo MeToanuHOI0 Komiciero XT® (mpotokoir Ne 10 Bix 23.06.2021 p.)
VYxBasieHO Kadeporo 3arajbHOI Ta HEOPraHIYHOT XiMii



(mpotoxoi Ne 08 Bix 30.06.2021 p.)
[Toromxeno MeToanyHOI0 KOMICIEI0 THCTUTYTY a€pOKOCMIYHUX TEXHOJIOT1H
(mpotokos Ne_ Bijn )




