CUJIABYC HABYAJIbHOI JUCLHUILIITHUA

1. 3aranbHa iHgopMalis PO HABYAJIBbHY AUCHHUILIIHY

IToBHA HA3BA HABYAJIBLHOI JUCHHUILTIHA 3aranpHa XiMiYHA TEXHOIOTIS

IloBHa odiniiina Ha3Ba 3aKkyaqy BULLOT

. CyMCchbKHii iepKaBHUN YHIBEPCUTET
oCBiTH

[Hoctkuncpkuit iHCTUTYT CymJY. Kadenpa
IToBHA Ha3Ba CTPYKTYPHOTO MiAPO3Aiay XIMI4HOT TEeXHOJIOTII BUCOKOMOJEKYISIPHUX
cionyk I CymIY

Po3po0ounk(n) [TaBenko OxcaHa B suecnaBiBHa

[lepmmii piBens Buioi ocsitu, HPK — 6 piBens,

Pisens BT ocBITH QF-LLL — 6 pisens, FQ-EHEA — nepiuii nuki

CemecTp BUBYEHHSI HABYAJIbHOI 16 THXKHIB MPOTIATOM 6-TO CEMECTPY, 8 THIKHIB
AUCHUILTiIHH MIPOTATOM 7-TO CEMECTpPY

OOcsar HaBYaIbHOI JUCLMILIIHA CTAHOBHUTH 6,5
kpeautiB EKTC, 195 ronun, 3 skux 112 roaun
CTaHOBUTH KOHTaKTHa poOoTa 3 BUKIagaueM. (48
OO0csAir HAaBYAJIBHOI AUCHHUILIiHH TOJIMHU JeKUi#, 32 TOAMHU MPAKTUIHUX POOIT,
32 rogunu nmabopatopHUx pobiT), 83 roamHU
CTAaHOBUTH CaMOCTiifHa poOoTa 3 aKux 12 roauH
CKJIa/Ia€ KOHTPOJIbHA POOOoTa.

MoBa BUKJIaJAHHSA YkpaiHcbka

2. Micue HAaBYAJbHOI JUCUUILJIIHA B OCBITHIH nporpami

O0OoB 's43k0Ba HaB4YaJbHa OUCHHUIIIHA I
Craryc AucHUILIIHU ocBiTHbOI mporpamu "XiMiuHI TeXHOJOTii
BHCOKOMOJIEKYJISIPHUX CITOJIYK"

3aranbHa Ta HeopraHiuHa ximis, ®izuka, Buima
IlepenymMoBH AJ151 BUBYEHHS MaTeMaTHKa, AHaliTH4YHa XiMig Ta
JUCIHHILIIHA IHCTpyMEHTaJIbHI MeTOaU aHamizy, Pi3udyHa Ta
KOJIOiTHA X1Mist

JlonaTkoBi ymoBH [Iponecu Ta amapatu XiMiYHUX BUPOOHHIITB

Oo0MexeHHs OOMexeHHs BIICYTHI

3. MeTa HABYAJBHOI TUCIHHUILIIHA

MeTor HaBYaNBHOI JUCIUIUIIHA € PO3BUTH I1H)XKCHEPHE TEXHOJIOTIYHE MHUCICHHS NP aHami3l i
CHUHTE31 XIMIKO-TE€XHOJOTIYHHUX CHCTEM, HAaBYUTH OCHOBHHUM METOJaM 1 NpHHAOMaM,
BUKOPHUCTOBYBAHUM TIPH PO3POOII TEXHOJOTIYHHUX MPOIIECiB, PO3BUTH 1HXXCHEPHE TEXHOJIOTIYHE
MUCJICHHS, COPMYBAaTH KOMIUICKCHUN MIAXiJ 10 BUPOOHHUUX MPOOJIEM, BKIFOYAKOUN KEPYBaHHS
TEXHOJIOTTYHUM TMIPOIIECOM 1 SIKICTIO TPOTYKIIii.

4. 3MicT HABYAJILHOI JUCHUILIIHHA

Moayab 1. TeopeTnuHi 0CHOBH XiMiYHOI TeXHOJIOTIi




Tema 1 XimiuHe BUpOOHUIUTBO SIK XIMIKO-T€XHOJIOTIYHA CUCTEMA.

XiMiuHe BUPOOHHUNTBO sIK XiMiko-TexHonorigyHa cuctema (XTC). lepapxiuna cTpykTypa
BUpOOHUNTBa - XiMmMiuHui mnpouec (XII), ximiko-texHomoriunuii amapart (XTA),
ximiko-texHonoriuauii npomec (XTII), ximiko-trexHomoriuna cuctema (XTC), ximiuHe
BupoOHuLTBO (XIIP), BUpobHnYe 06'equanns (BO). TexHiko-eKOHOMIYHI MOKa3HUKU XIMIYHOTO
BUpOoOHHITBAa. TexHomoriuni kputepii epexktuBHocTi XTIl (BUXix MpOAYKTY, BUTpATHI
KOoe(Iilli€eHTH, CTYIHb MMEPETBOPEHHS, CEICKTUBHICTB).

Tema 2 Cxnag XTC. Moxeni XTC.

Bumoru 1o XTC. Cxnag XTC. Mogeni XTC. Cxemu XTC - ¢pyHKIIOHaTBHA, TEXHOJOT1UHA,
CTPYKTypHa, omepaTtopHa. TexnosoriuHi 3B's3ku enemeHTiB XTC, nmpusHadeHHS 1
xapaktepuctuka. [locninoBHUHN, piBHOODKHMM, MOCIiTOBHO-00BIAHUH (Oaiinac), 3BOPOTHIi
(peuuki), mepexpecHui TeXHOJIOTIYHI 3B'I3KU. Peruki npocTuii, cnonyyeHuil, ppakiiiHuii.
KoediuienT perupkyssanii. CxeMu 3 BiAKPUTHM JAHIIOTOM, [IUKJIIYHI CXEMH.

Tema 3 XiMiKO-T€XHOJIOTTYHMI TpoIiec 1 Horo 3micT. MartepianbHuii 1 TenioBuid 6anaHc

Cranii XTIl - miaroToBKa CUPOBHHH, XiMIYHE MEPETBOPEHHS, BUAUICHHS MPOIYKTY,
3HEIIKO/DKeHHS BinxoaiB. Kimacudikaris XiMiYHUX peakiriid, 1o jJexaTh B OCHOBI IPOMUCIOBUX
XIMIKO-TE€XHOJIOTIYHUX TpoleciB. BruB pi3HuX (akTOpiB Ha MIBUAKICTH MPOIECY Ta HOTO
piBHOBary. TepmoauHamiuHi po3paxyHku X TII. MartepiansHuii 1 TeTuIoBHiA OagaHc.

Tema 4 XimMiuHI peaKTOpH 3 1I€aAJIbHOIO0 CTPYKTYPOIO MOTOKIB. MaTtepiaabHUi OalaHC peakTopa

OcnosHi anapatu XTII. Ximiuni peaktopu. Knacudikamiss XiMIYHUX peakTopiB. XiMIuHI
PEaKTOpH 3 1/1€aTbHOI0 CTPYKTYPOIO MOTOKIB: PEaKTOPH 17€aIbHOTO 3MIMIAHHS, PEaKTOPHU
171eaTbHOTO BUTHCHEHHS. MatepiaipHuil OajlaHc peakTopa.

Tema 5 XapakTepuCTHUKU PEaKTOPIB pi3HUX TUIIIB

PeakTop inmeanmpHoro 3mimyBaHHs nepioguynoi aii PI3-II. Peaktopu 6e3nepepBHOi aii
ineanpHoro 3mimyBaHHs (PI3-B) Ta igeansnoro Butucuenus (PIB-b). Kackan peakTopis.
XapaktepucTnuHi piBHSHHA. [IOpiBHAHHS XapaKTEPUCTUK PEAKTOPiB pi3HUX TUMIB. Bubip tumy
peakTopa.

Tema 6 TemoBi peskUMH peaKTOpiB

PeakTopu 3 pi3HUM TEIJIOBUM pexHMOM. TemoBuil 6anaHc peakropa. AniabaTu4Hi peakTOpH.
[30TepMiuHi Ta MONITPOMiUHI peakTopu. Bubip Tuny peakropa 3 ypaxyBaHHSM TEIJIOBOTO
pexxumy. CtabiapHa pobOTa peaKkTopiB.

Tema 7 KoHCcTpyK1ii XIMIYUHUX PEaKTOpiB

PeakTopu 171 TOMOTE€HHUX, T€TEPOreHHUX MPOIECIB 1 T€TePOreHHO-KaTaJiTUYHUX MPOLIECIB.
[TpuHIMITH TPOEKTYBAaHHS PEAKTOPIB.

Tema 8 OCHOBH pO3pOOKH XIMIKO-TEXHOJOTIYHUX TPOIIECIB

3aranpHa cTpaTerisi CHCTEMHOTro nociikeHHs npu po3podui XTC. OCHOBHI eTanu CTBOPEHHS
XTC. Metoau monemoBanHs XTC: emnipuunuii, ¢pi3uynuil, matematuyHuil. OCHOBHI CTafii
npoektyBanHs XTII. Buxignai mani gus po3poOku XTII. OcHOBHI BUIM TEXHOJOTIYHOI
JIOKyMEHTAITIi.




Tema 9 OCHOBHI KOMIIOHEHTH XIMIYHOT'O BUPOOHUIITBA.

CupoBuHa: knacu@ikamisi CHpOBUHH, MiJITOTOBKA CHPOBUHU, PaIlliOHAIbHE Ta KOMILIEKCHE
BUKOPHUCTAHHS CUPOBHHH. EHepris: 3aranbHa XapaKTepUCTUKA 1 Kiacu]ikalis eHepreTHIHNX
pecypciB y XiMiuHi MPOMHUCIIOBOCTI; pallioHabHE BUKOPUCTAaHHS eHeprii. Boga: mkepena Boaw,
BHMOTH JI0 SIKOCTi BOJIM, MMPOMHUCIIOBA BOJIOMIATOTOBKA, BOJ00OOpOTHI nukiau. [Ipomuciosa
BOJIOMIITOTOBKA (OCBITJICHHS, 3HE3apakyBaHHsI, 3M'AKIICHHS, 3HECOJICHHSI, JIera3ailis).

Tema 10 OxopoHa HABKOJHMITHBOT'O CEPEOBUINA K TEXHOJIOT14Ha podiieMa

Knacugikanis npoMucioBux 3abpynHenb 6iocdepu. [kepena Ta xapakTepUCTHKa BiIXOIB.
TexHOJOoTr1YHI pillIeHHs MO0 CKOPOUYEHHIO CTIYHUX BOJ 1 OCHOBHI METOJU IXHHOT'O OUMIIEHHS.
[ToBTOpHE BHUKOPHUCTAHHS CTIYHUX BOJ y CHCTE€MaxX O0OOPOTHOrO BOJOMOCTAaYaHHS U Yy
TEXHOJIOTIYHHUX CTaJisIX MPOLECIB, CTBOPEHHS O€3CTIYHMX XIMIUHUX BUPOOHHUITB. TeXHOIOTr4HI
pillIeHHs PO 3MEHIIEHHS ra30noAiOHuX BiaxoaiB. 30ip, BUAAICHH, IepepoOKa 1 BUKOPUCTaHHS
TBEPAMX BIIXO/IB.

Moayab 2. OcHOBHI XiMiuHI BHUPOOHHIITBA

Tema 11 BupoOuuirso cyiabpaTHOI KUCIOTH.

TexHonori4Hi BIaCTUBOCTI cyibdaTHOI kKucaoTH. CUpOBUHA Ta 1i MIATOTOBKA 10 MEPEPOOKH.
MeTonu oaepkaHHS KHUCIOTH 3 PI3HUX BHUAIB CUpPOBHUHH Di3MKO-XiMi4HI OCHOBU
TEXHOJIOTIYHOTO TMPOIECY OKUCHEHHS JBOOKCHIY CipKH.

Tema 12 BupoOHUITBO Cynb(aTHOI KUCIOTH KOHTAaKTHUM MeToaoMm JIK-JIA.

XiMiuHa, TPUHLUIOBA 1 TEXHOJOTrIYHA CXEeMU BUPOOHMIITBA KUCIOTHU 3 CipkH. PimeHHs
npo0IeMH eKOJIOTTYHOT Oe3NeKr. Y JOCKOHAIIOBaHHS BUPOOHUITBA CYIb(aTHOT KUCIOTH.

Tema 13 BupoOHUIITBO amiaky.

CupoBuHa Ta ii MAroTOBKa 0 MEPEepOOKH - CXeMa BUPOOHUIITBA CiHTE3-ra3y. D13UKO-XIMIvH1
OCHOBM CHHTE3Y aMiaKy i ONTUMAJIbHUN PEXKUM CHHTE3y. XiMiuHa, TPUHITUIIOBA 1 TEXHOJIOTIYHA
CXEMU CHHTE3Y aMiaKy.

Tema 14 BupoOGHUIITBO HITPATHOI KUCIIOTH.

Metoau oneprkaHHs HITpaTHOT KUCIOTUH. Di3UKO-XIMIUHI OCHOBH CHHTE3Yy HITPaTHOI KHCIIOTH 3
aMiaky. XiMIYHa, MPUHIIUIIOBA i TEXHOJIOTIYHA CXEMHU BUPOOHHUIITBA PO3BEAEHOI HITPATHOI
KUCJIOTH. BUpPOOHUIITBO KOHIIEHTPOBAHOI HITPATHOT KUCIOTH MPSIMUM CHHTE30M Ta METOI0M
KOHIEHTpYyBaHHA KUcIoTH. OcobnuBocTi cxeM. [lepcnekTrBr po3BUTKY BUPOOHUIITBA. XIMIUHA
CYTHICTh KaTaJITHYHOTO OYUIIICHHS BUXJIOIHUX Ta31B JIJIsi CTBOPEHHS €KOJIOTTYHOI Oe3MeKH.

Tema 15 BupoOHMIITBO MiHEpaTBbHUX JOOPUB.

Knacudikanis 1o6pus, ix arpoxiMiuHi i €KOJIOT0-€KOHOMIYHI XapakTepUCTUKU. [lepcriekTuBu
PO3BUTKY Tamy3i. TUIIOBI poIleCcH COTBLOBOI TEXHOJOTIT: TEpMiYHA Y TEPMOXiMiuHA 00pOoOKa,
PO3YMHEHHS 1 IepeKpUCTaIIi3allis PEYOBHH.

Tema 16 BupoOuunrso ¢pochopHoi KUCITOTH.

TexHonoriyni BnactuBocTi pochopHoi kucaoru. CupoBuHa Ta ii MIATOTOBKA IO MEPEPOOKH.
MeTonu ofep:kaHHsS KMCIOTH 3 PI3HUX BUJIB CUPOBMHM. BupoOHULITBO ochopHOT KUCIOTH
EKCTPaKLIHHIM METOJIOM.




Tema 17 Bupo6uunrso dhochopHux 100puB.

Knacudikaris dochopuux nodpus, iX arpoxiMivfi i €KOJIOT0-eKOHOMIUHI XapaKTePUCTHKHU.
BupoOHuirBo mpoctoro Ta mojsiiiHOro cynepdocdary.

Tema 18 IlepepoOka XiMivHOTO TTAJIUBA.

Knacudikamist, ckiaaa i eHepreTuyHi XxapakTepUCTUKU nanuBa. [lepepoOka piakoro majiusa.
Cxknan, BrnacTuBocTi HadTH. BaknuBimi npoayktu nepepobku HadTH. 3arajibHa cxema
nepepoOku HadTu. IligroroBka HapTH 10 nepepoOku (ctabimizauis HaQTH, 3HECOJIEHHA 1
3HeBo/IHIOBaHHS HadTn). [Ipsima neperonka Hadtu. Kpekinr HadTOnpoayKTiB.

Tema 19 BupoOHUIITBO OpraHiYHUX PEUYOBHH.

Oco0JIMBOCTI TEXHOJIOT1T BUPOOHUIITBA MPOAYKTIB OCHOBHOT'O OpraHidyHOro cuuTe3y. CupoBuHa
1 TIPOIIECH OCHOBHOTO OPTraHIYHOI'O CHHTE3y. BHUpoOHWITBO eTwmmaneTary: (i3uKO-XiMIUHI
OCHOBHM BHPOOHHMIITBA, TEXHOJOTIYHA cXeMa. BUPOOHHUIITBO €TaHOJy: MPOMHCIIOBI CIIOCOOH
BUPOOHHUIITBA €TAHOIY.

5. O4ikyBaHi pe3y/ibTaTH HABYAHHA HABYAJbHOI JUCUMUILIIHA

[Ticns ycminiHOro BUBYEHHS HaBYAJIBHOI TUCHUILIIHY 37/00yBay BUIIIOT OCBITH 3MOXE:

BukopucrtoByBaTH 3HaHHS BJIACTUBOCTEH XIMIYHHX €JIEMEHTIB, PEUYOBHUH abo

PHI1 e . . . o .
MaTepialliB Ha X OCHOBI JUId BUPILIEHHS 3aa4 IpoQeciiHOi CIIPSIMOBAaHOCTI
[InanyBaTu 1 NPOBOAUTH XIMiYHI €KCIIEPUMEHTH, NMPOBOAUTH OOPOOKY IX

PH2 pe3yJIbTATIB Ta OLIHIOBATH MOXMOKH, MAaTEMAaTUYHO MOJEIOBATH XiMIUHI IpoLecH
Ta SIBUILA

PH3 BukopucToByBaTH OCHOBHI €KCIIEPUMEHTAJIbHI METOINU XIMIYHOTO JTOCIIIKEHHS
PEUOBHH 1 CHOIYK

PL4 ITporHo3yBaTu BIJIMB TEXHOJOTIYHHUX IapaMeTpiB Ha MIBHUJKICTh Ta HAIPSIMOK

MPOTIKaHHS XIMIYHUX TIPOIIECIB

6. Posib HABYAILHOI JMCUMILIIHU Y JOCATHEHHI IPOrpaMHUX pPe3yJibTaTiB

HporpaMHi PE3YyJIbTaTH HABYAHHA, JOCATHCHHA AKHX 336631’[6‘1}76 HaB4daJlbHa I[I/ICI_II/IHJ'IiHa.

Jlns cnenianbHOCT! 161 XiMivHI TEXHOJIOTIT Ta 1HXKEHEPIs:

I1P2

KopekTHo BUKOpHUCTOBYBaTH y npodeciiiHiil TisIbHOCTI TEPMiHOJIOTIIO Ta OCHOBHI
MOHATTS XiMii, XIMIYHUX TEXHOJOTIH, mpoleciB 1 obnagHaHHd BUPOOHHIITB
XIMIYHUX PEYOBUH Ta MaTepialiiB Ha X OCHOBI.

I1P3

3HaTHU 1 PO3YMITH MEXaHI3MHU 1 KIHETHUKY XIMIUYHUX IMPOLECIB, €(HEKTUBHO
BUKOPUCTOBYBATH IX IpPU NMPOEKTYBaHHI1 1 BJIOCKOHAJ€HHI TEXHOJOTTYHUX
MIPOLIECIB Ta amapariB XIMIYHOI MPOMHUCIOBOCTI

I1P5

Po3pob6asitTu 1 peanizoByBaTH MPOEKTH, IO CTOCYIOTHCA TEXHOJIOTIH Ta
oOnagHaHHS XIMIYHMX BUPOOHUITB, Oepydl MO yBaru I, pecypcH, HasBHI
0OMeKeHHsI, COIliaJIbHI Ta eKOHOMIYHI aCTIEeKTH Ta PU3UKHU.

I1P7

OOupaTy i BUKOPUCTOBYBATH BiJINOBiAHE 00JaJHAHHA, IHCTPYMEHTH Ta METOIH
JUTsL BUPIIIEHHS CKJIAJHUX 3a7a4 XiMI4HOI 1H)KeHepii, KOHTPOJIO Ta KepyBaHHS
TEXHOJIOTIYHUX MPOLECIB XIMIYHUX BUPOOHHIITB.




3HaTU PU3HMKU NOB’SA3aHI 3 BUKOPUCTAHHAM XIMIYHUX PEYOBUH, BMITH
I1P14 KOHTPOJIIOBATH SIKICTh BUXIJHUX PEYOBUH 1 KIHI[EBUX (TOBapHUX) MPOJYKTIB
XIMIYHHUX TEXHOJIOT1H

BMiTH BUKOpUCTOBYBAaTH METOAOJIOTIi MPOEKTYBaHHS Ta MoJiepHi3allii 00 €KTiB
I1P15 XIMIYHOI TPOMHUCITIOBOCTI BIJIMOBIHO O HOPMATUBHUX BUMOT YNHHUX CTaHJApPTIB
1 TEXHIYHUX YMOB.

7. Buau HaBYAJbLHUX 3aHATH TA HABYAJIHLHOI TiJIHLHOCTI

7.1 Bunu HaBuajipHUX 3aHATH

Tema 1. XimiuHe BHUPOOHNITBO SIK XiMiKO-TE€XHOJIOTIYHA CHCTeMA.

JIx1 "CrtpykTypa it 0cOGIMBOCTI XIMIUHOT MPOMHCIOBOCTI."

OCHOBHI HanpsIMKH B PO3BUTKY XIMi4HOI MPOMUCIOBOCTI YKpaiHu. XiMiuyHA TEXHOJOTIS SIK
HayKa MpO MPOMUCIOBUN crocid mepepoOii CHpOBHHHU B MPOAYKTH CIIOKUBAHHSA 1 3ac00HU
BUpOOHHUIITBA. OCOOIMBOCTI XIMIYHOT TEXHOJIOTII.

JIx2 "XiMiuyHe BUPOOHMIITBO SIK XiMiKO-TexHoJoriyHa cucrema (XTC)."

XiMmiuHe BUPOOHUITBO sIK XiMmiko-TexHosoTiuHa cucteMa (XTC). lepapxiuna cTpykTypa
BUPOOHUIITBA TEXHIKO-EKOHOMIYHI TOKAa3HUKU XIMIYHOTO BUPOOHMITBA. TeXHOMOTIYHI KpUTepii
edextuBHocti XTII.

[Ip1 "Po3paxyHKH OCHOBHUX TE€XHOJIOTIYHUX MMOKa3HUKIB"

Po3paxyHKH OCHOBHHMX TEXHOJOTIYHMX MOKAa3HUKIB XIMiKO-TE€XHOJOTI4HOTO IpOIecy
(IpOAYKTUBHICTh, IHTEHCUBHICTh, BUTpaTHI KOoe(ilieHTH, CTYyHiHb MEPETBOPEHHS, BUXIJ
IPOAYKTY, CEJIEKTHBHICTB).

JI61 "TexHomnoriyHi mpoliecHu B XiMiuHii 1aboparopii."

BuBuenHss ocoOnuBOCTEN NMpOBENEHHSA XIMIKO-TEXHOJIOTIUHUX HpPOIECIB B Ja00OpaTOpPHUX
ymoBax. OCHOBHE 00J1aJIHaHHS.

Tema 2. Ckaag XTC. Mopeai XTC.

JIk3 "Teopernuni ocioBu XTC."

Bumoru 1o XTC. Cxinaxg XTC. Mogemni XTC. Cxemu XTC. TexHOIIOr4HI 3B'I3KH €JIEMEHTIB
XTC, npuzHaueHHs 1 XapakTepucTuka. CXeMH 3 BIIKPUTUM JIAHIIOTOM, IIUKIIYHI CXEMH.

[Tp2 "TTobynoBa moxeneit XTC"

3anuc XiMIKO-TEXHOJTTYHUX MPOLIECIB 3 BUKOpUCTAaHHSAM ocHOBHUX Mozaenit XTC.

JI62 "Opneprxanus inkoro HaTpy"

OpneprxkaHHs 1IKOT0 HaTpy KaycTUdiKaliero po3unHy coau. CKIIagaHHsA TEXHOJIOTTYHOI CXEMHU.

Tema 3. Ximiko-TexHos1oriunmii npouec i oro 3mict. MaTtepianbHuii i TenJioBuii 6ananc




JIxk4 "XTIL"

Cranii XTII. Knacudikamis XiMi9HUX peakiliii, Mo JexaTh B OCHOBI MPOMHCIOBUX
XIMIKO-TEXHOJOTIYHUX TpoueciB. B pi3Hux (akTopiB Ha MIBUIAKICTH IMpoOLECy Ta HOTo
piBHOBary. Tepmoannamiuni pozpaxynku X TTI.

JIx5 "MarepianbHuii 1 TerioBuil 6anaxc."

MarepianpHuii 1 TeruioBuid 6ananc. OcoOIMBOCTI PO3paxyHKIB.

[1p3 "MarepianbHuii 6amaHc BUpOOHUIITBA."

[Tpuknaau po3paxyHKiB MaTepialbHOTO OaaHCYy.

JI63 "TlepepobOka Bix0a1B BUPOOHHUIITBA TBOOKCHIY TUTAHY"

[TepepoOka B11X0/1iB BUPOOHHUIITBA JIBOOKCHLy TUTaHY. PO3paxyHOK TEXHOJIOTTUHUX MTapaMeTpiB.

Tema 4. XimiuHi peakTopH 3 ieaJbHOI0 CTPYKTYPOIO NMOTOKIB. MaTepiaJbHuii 0ajaHc
peakrTopa

JIk6 "XimiuHi peaktopu."

OcHosHi anapatu XTII. Ximiuni peaktopu. Knacudikamis xiMidHUX peakTopiB. XiMidHI
PEaKTOpH 3 17IeaIbHOI0 CTPYKTYPOIO MOTOKIB. MaTepiaibHuil 6aiaHC peakTopa.

[Tp3 "MarepiansHuii 6amanc peakropa."

[Tpuxnanu po3paxyHKy MaTKpiaJibHOTO OajaHCy peakTopa.

Tema 5. XapakTepucTHKH peaKkToOpiB pPi3HUX THIIIB

JIx7 "PeakTtop imeanbHorO0 3MitmanHs nepioguynoi aii PI13-I1."

Peakrop ineanbHoro 3mimanss nepioanynoi aii PI3-I1. XapakrepuctudHi piBHSIHHS.

JIx8 "Peaktopu 6e3nepepBHOT Iii"

PeakTopu 6e3nepepBHOi nii ineansHoro 3mimanss (PI3-b) Ta ineansroro Butucaenus (PIB-b).
XapakTepuCcTUUHI PiBHSIHHS.

JIx9 "Kackan peakropis"

Kackan peakropiB. XapakTepucTHuHi piBHIHHA. [IOpIBHAHHS XapaKTEPUCTUK PEAKTOPIB Pi3HUX
tuniB. Bubip Tumy peakropa.

[Ip5 "Po3paxyHok yacy nepeOyBaHHS peareHTiB"

Po3paxyHok dacy nepeOyBaHHS peareHTIB y peakToOpi Ha OCHOBI XapaKTEPUCTUYHUX PIBHSIHb
JUIS PI3HUX THIIIB PEAKTOPIB.

JI64 "Cunres nitpobeH3omy."

Cuntes HiTpoOeH301y. Po3paxyHOK peakTopa rnepiogudHoi Ta 6e3rmepepBHOT ii.

Tema 6. TensioBi pexxuMu peakTopis




JIx10 "PeaxTopu 3 pi3HUM TEIJIOBUM PEXUMOM"

PeakTopu 3 pi3HHM TETUIOBHM peXUMOM. TeroBuil Oaanc peaktopa. Bubip tumy peakropa 3
ypaxyBaHHSIM TEIIOBOTO pexkuMy. CtabiapHa poboTa peakTopiB.

[Tp6 "Tennosi po3paxyHkH."

Po3paxyHKu KiJTbKOCTI CTaHIAPTHOI TEIUIOTH Ta TEIUIOTH, IO BUIUISETHCS TPU MPOBEICHHI
XTII.

Tema 7. Koncrpykuii XiMiYHHX peakTopiB

JIk11 "[IpuHUMIM NPOEKTyBaHHS peakTopiB"

PeakTopu 1711 TOMOT€HHUX, T€TEPOr€HHUX MPOLECIB 1 T€TEPOreHHO-KaTaJiTUYHUX IPOLECIB.
[TpyHIMIIY TPOEKTYBaHHS PEAKTOPIB.

Tema 8. OcHOBH PO3pOOKH XiMIKO-TEXHOJIOTiYHHUX NPOLECiB

JIk12 "OcnoBHi eranu crBopenus XTC"

3aranbHa cTpaTeris cucteMHoro aociikeHHs npu po3poodui XTC. OcHOBHI eTanu CTBOPEHHS
XTC. Metoan monentoBardss XTC. OcHoBHi ctanaii mpoektyBanHs X TII. Buxinui nani nmis
po3po6ku XTII. OcHOBHI BUIU TEXHOJIOTIYHOI JOKYMEHTAII].

[Tp7 "Tennoswuit 6amanc peakropa."

[Tpuxnanu po3paxyHKiB TEIJIOBOIO OalaHCy.

JI6S "BupobuunTBo kapOoHaty HaTpito."

JocniakeHHs npolecy orpuMaHHsa KapOOHATy HATPil0 3 BUKOPUCTAHHIM B1/1€0JAEMOHCTpALii.
MarepianibHi po3paxyHKH.

Tema 9. OcHOBHI KOMIIOHEHTH XiMiYHOT0 BUPOOHMUTBA.

JIk13 "OcHoBHI koMnoHeHTH XTC."

Cuposuna. Enepris; pamionansHe BUKOpUCTaHHs eHeprii. Boga. [IpomucioBa BoOMiATOTOBKA.

[Tp8 "OcHOBHI TEXHIKO-€KOHOMIYHI PO3paxyHKH."

CupoBuHa. Bona. OCHOBHI TeXHIKO-€KOHOMIUH1 pO3paxyHKH.

JI66 "TIporiecn BOIOMIATOTOBKH B XIMIYHIN MPOMHUCIOBOCTI"

[Tom’sikIIeHHS BOJAM XIMIYHUM Ta KaTiOHHUM crnocoboM. IlopiBHSIHHS pe3ylbTaTiB
MOM’ SIKIIICHHS.

Tema 10. OxopoHa HABKOJMIIHBOI0 CEPEAOBHINA SIK TEXHOJIOTIYHA MpolJieMa




JIk14 "]lxepena Ta xapaKTepUCTHKA BiAX0A1B. MeTou 3MeHIIeHHS BiAX011B."

Knacudikaris mpoMucinoBux 3abpynHenb 6iocdepu. /kepena Ta xapakTepUCTHKA BiIXOIB.
TexHOJIOTIYHI PIIICHHS M0 CKOPOUYCHHIO CTIYHUX BOJ 1 OCHOBHI METOJIA IXHBOT'O OYHIICHHS.
[ToBTOpHE BHUKOPHUCTAHHS CTIYHUX BOJ y CHCTEMaxX O0OOPOTHOrO BOJOMOCTAYaHHS U y
TEXHOJIOTIYHHUX CTaJisX MPOLECIB, CTBOPEHHS O€3CTIYHMX XIMIUHUX BUPOOHHUITB. TexHOIOTIUHI
pilIeHHs PO 3MEHIIEHHS ra30noAiOHUX BigxoaiB. 30ip, BUAAJICHHS, IepepoOKa i BUKOPUCTAHHS
TBEPAMX BIIXOJIB.

JIO7 "OunrtieHus cTiyHUX BOL"

OunrieHHs KUCTUX BOJI. BHOiIp TEXHOMOTIUHOT CXeMH HEHTpastizallii KUCIUX BOJI.

JI68 "IlepepoOka MaHTaHBMICHUX BiIXOIiB"

[TepepoOka MaHTaHBMICHUX BiX0/liB. T€XHOIOT1YHI pO3paxyHKH.

Tema 11. BupoOHUIITBO CyJIb(PATHOI KMCJIOTH.

JIk15 "®i3uK0-XxiMiUHI OCHOBH TE€XHOJIOTIYHOTO MPOIECY BUPOOHHUITBA CYIb(PATHOT KUCIOTH"

TexHo0T14HI BIacTHBOCTI cyibdaTHOi kucaoTu. CupoBuHA Ta ii MATOTOBKA J0 MEPEPOOKH.
MeTtoau ojepkaHHS KHCJIOTH 3 Pi3HUX BHIIB CUPOBUHH DPi3MKO-XIMi4HI OCHOBU
TEXHOJIOTIYHOTO TMPOIECY OKUCHEHHS JIBOOKCHIY CIPKH.

[Tp9 "TIpuHuunoBa cxema BUPOOHUIITBA CYJIb(PATHOT KUCIOTH"

Tennoswuii 6ananc. [IpuHnunoBa cxema BUpoOHUIITBA CyIb(aTHOT KUCIOTH. CKIIACTH TEIUIOBUI
OayaHc meui JJIs CTIaTloBaHHS KOJTYe/IaHy.

JI69 "dnorariiine 306araueHHs cyibdaTHOT pyau"

BuBuenns mnpouecy ¢uoTaniiiHoro 36arauyeHHs cyiabdaTHOI pyau 3 BUKOPUCTAHHAM
BiJleo/ieMocTpalii. BuzHaueHHs] BUXOJy MPOIYKTY.

Tema 12. BupoOHMUTBO cyJab(aTHOI KMCJI0TH KOHTAKTHUM MeToaoM JIK-/IA.

JIk16 "XimiuHa, MPUHIIAIIOBA 1 TEXHOJIOTIYHA CXEMHU BUPOOHHIITBA KUCIIOTH 3 CIpKU."

XiMiuHa, TPUHLIMUIIOBA 1 TEXHOJOTIYHA CXEMH BUPOOHMIITBA KHUCIOTH 3 CipkKHu. PimeHHs
npo0IeMH eKOJIOTIYHOT Oe3neku. Y TOCKOHAIOBaHHS BUPOOHUIITBA CYIb(paTHOT KUCIOTH.

[Tp10 "MatepianbHuii OanaHc KOHTAKTHOTO anapary."

OcHOBM IS PO3paxyHKiIB MaTepiallbHOro OanaHcy. PO3TISHYTH NPHHIHUIIOBY CXEMY
BUPOOHMIITBA CYJb(ATHOI KUCIOTH Ta CKJIACTH MaTepiaibHUN OaJlaHC KOHTAKTHOTO amapary.

Tema 13. BupoOHMUTBO amiaky.

JIk17 "XimiuHa, MPUHIIAIIOBA 1 TEXHOJIOTIYHA CXEMHU CHHTE3Y aMiaky"

CupoBuHa Ta ii MAroOTOBKA JI0 MEPEePOOKH - CXeMa BUPOOHUIITBA CiHTE3-Ta3y. DI13UKO-XIMIUH1
OCHOBHU CHUHTE3y aMiaKy i ONTUMaJIbHUI peXUM CUHTE3Y. XIMIYHA, IPUHIIUIIOBA 1 TEXHOJIOTIYHA
CXEMU CHUHTE3Y aMiaKy.




[Ip11 "MatepianbHuii 1 TETJIOBUH OaJlaHC peakTopa CHHTE3y amiaky."

JocmikeHHs ipoliecy CHHTe3y amiaky. MarepiaibHi Ta TeIIOBI PO3pPaxXyHKH.

Tema 14. BUpoOHMITBO HITPATHOI KMCJIOTH.

JIx18 "®i3uKo-xiMiuHI OCHOBH CHHTE3Y HITPATHOI KMCIOTH 3 amiaky."

Metoau oaep:kaHHs HITPaTHOT KUCIOTH. P13UKO-XIMIUHI OCHOBU CHHTE3Y HITPATHOI KUCIOTH 3
amiaky. XiMiyHa, IPUHIMIIOBA i TEXHOJOTIYHA CXEMH BHUPOOHUIITBA PO3BEIECHOI HITPATHOI
KUCIOTH. BUPOOHUIITBO KOHIIEHTPOBAHOI HITPATHOI KUCIOTHU NPSIMUM CHHTE30M Ta METOJIOM
KOHIIEHTpYBaHHs KucI0TH. Oco0muBocTi cxeM. [lepcriekTuBH po3BUTKY BUPOOHMIITBA. XiMiduHA
CYTHICTb KaTaTITUYHOTO OUYMIIICHHS BUXJIOIHUX T'a3iB JUIsl CTBOPEHHS €KOJIOTTYHO1 O€3MEeKH.

JI610 "KaTtaniTiuHe OKMCHEHHS amiaky."

JocaixeHHsT mpouecy KaTaliTUYHOTO OKHMCHEHHS 3 BUKOPUCTAHHSAM BiJI€OJIEMOHCTpALii.
MarepianbHi po3paxyHKH TPOIIECY.

Tema 15. BupoOHMUTBO MiHEepaIbHUX 100PHUB.

JIx19 "OcHoBu BupoOHUIITBA 100pUB."

Knacudikanis 1o6puB, ix arpoxiMiuHi i €KOJIOT0-€KOHOMIUHI XapakTepUCTUKU. [lepcriekTuBu
PO3BUTKY Taiy3i. THIIOBI mpolecH colnbOBOT TEXHONIOTII: TEpMiuHa YM TepMOXiMiuHa 00poOKa,
PO3YMHEHHS 1 IepeKpUCTaIIi3allis PEYOBHH.

[Tp12 "BupoOHMIITBO amiadHOi cemiTpu."

CxemMu BUPOOHUIITBA MiHEpAIBHUX TOOPUB Ta CKJIaJaHHsS MaTepiaJbHOTO 0ajaHCy MpoIecy
HelTpanizalii y BApOOHUIITBI aMiaqHOi CENITPH.

JIO11 "BuninenHs XJI0puay Kajito 3 CUIbBIHITY."

BuninenHs xnopuay Kanito 3 CuiIbBiHITY. Po3poOka QyHKI[IOHANIBHOT CXEMH.

JI612 "Opepxanus amiauHoi cemiTpu"

OpnepxanHs amiaunoi cenitpu. CKIIaJaHHS TEXHOJIOTIYHOI CXEMH.

Tema 16. Bupoonnurso ¢gocdopHoi kucjioTH.

JIx20 "Bupo6HHUIITBO (hOCHOPHOT KUCIOTH EKCTPAKIIHHIM METOJ0M"

Texnonoriyni BnactuBocti hochopHoi kucaoru. CupoBuHa Ta ii MIATOTOBKA IO MEPEPOOKH.
MeTou ofep:kaHHS KMCIOTH 3 PI3HUX BUJIB CUPOBMHHM. BupoOHUIITBO (oCchOpHOT KUCIOTH
EKCTPaKLIHHUM METOJIOM.

JI613 "OTpumanHS TIIICOBOTO B’ sDKYYOTO 3 BiJIX011B BUPOOHHUIITBA PochopHOT KUCTOTH"

OTpuMaHHS TINCOBOTO B’SKYYOro 3 BiJXOJ1B BUPOOHUITBAa GochopHOi KUCIOTH Ta
JOCHIJIKEHHSI BJIaCTUBOCTEH.

Tema 17. BupooHuurso ¢ochopHux 100pus.




JIx21 "BupoOGHUIITBO TPOCTOTO Ta Mo ABiitHOTO cynepdocdary"

Knacudikaris dochopuux nodpus, iX arpoxiMivfi i €KOJIOT0-eKOHOMIUHI XapaKTePUCTHKHU.
BupoOHuirBo mpoctoro Ta mojsiiiHOro cynepdocdary.

[Tp13 "MatepianbHi ¢po3paxyHku nepepoOku ¢pocdarnoi pyau."

Po3paxyHok BuTpatHux KoedimieTHiB y BUpoOHUIITBI cyniepdocdary.

Tema 18. IlepepoOxa xiMmiuHOro nNajnBa.

JIk22 "OcHoBHI poAyKTH niepepooku HadTH."

Knacugikanis, ckiaa 1 eHepreTuyHi XapakTepucTUKu nanuba. [lepepobka pinkoro najiusa.
Cxkunan, BinactuBocTi HadTu. Baxknupimi npoaykTtu nepepoOku HapTH. 3araibHa cxema
nepepo6ku Hadtu. IlinroroBka HadTu no nepepodku. Ilpsma neperonka HadTu. Kpekinr
Ha(TOMPOIYKTIB.

[Tp14 "Tlepepobka HadTu"

Cxema nepepoOku HaTH Ta CKIaAaHHSI MaTepiabHOTO OaJaHCy MPSMOI MePEeroHKH HaTH.

[Ip15 "TemnoTBOpHA 34aTHICTH NaiKBa."

Po3paxyHku TeraoBux e(hekTiB 30psHHS KOMIIOHEHTIB MainuBa. Burpara maasHOro.

JI614 "®dpakiiiiina neperonka mnaausa."

@pakiiiiiHa neperonka nanvpa. CkiiaJaHHS TEXHOJOTIYHOI CXEMHU

JI615 "KokcyBaHHs Byrimis."

JocaikeHHs npolecy KOKCYBaHHS BYT'ULIS 3 BUEOPUCTAHHIM BifieogeMOHTpalii. BusHaueHHs
CKJIaJly IPOAYKTIB KOKCYBaHHS.

Tema 19. BUpoOHULITBO OPraHiYHUX PEYOBHH.

JIx23 "CupoBuHa 1 MPOLIECH OCHOBHOI'O OPraHIYHOTO CUHTE3Y."

Oco0JIMBOCTI TEXHOJIOT1T BUPOOHHIITBA MPOAYKTIB OCHOBHOT'O OpraHiyHOro cuHTe3y. CupoBrUHA
1 TIpOIIECH OCHOBHOTO OPTaHIYHOTO CHHTE3y. BUpoOHUITBO eTwmmaneTary: (i3uKO-XiMIUHI
OCHOBHU BUPOOHUIITBA, TEXHOJIOTIYHA CXeMa.

JIx24 "BupoOHHUNITBO eTaHoIy"

BupoOHULITBO €TaHOITy: TPOMHUCIIOBI CIIOCOOM BUPOOHMIITBA €TAHOIY.

[Ip16 "MatepianbHi po3paxyHKH Y BUPOOHHIITBI alleTUIeHY."

Po3paxyHok BUTpaTHHX KO€(QII[IeHTIB Ta CKJIaJaHHSI MaTepiaJibHOTO 0ajaHCy BHUPOOHUIITBA
aleTHIICHY.

JI616 "Opepxanns eTunamerary."

OneprkaHHS eTHIaneTary. MaTepiaJIbHUI B TeTIOBUN OaTaHC

7.2 Buan HaBYaIbHOI JISLJIBHOCTI



H1 [TinroroBKa 10 JAEKIIii

HA2 Jlexuii-nuckycii

HJ3 [TianroroBka 10 1a00paTOPHOTO 3AHSITTS

H/14 BukonanHs Ta mpe3eHTallis pe3yabTaTiB 1a00opaTOpHOi poOOTH
HIS5 3axuct 1abopaTopHoi podoTH

H16 [TinroroBka A0 MOTOYHOTO Ta MiJCYMKOBOTO KOHTPOJIIO

HO7 BukoHaHHs IpakKTUYHUX 3aBJaHb

HJI8 BuxkonanHs TecTOBHUX 3aBIaHb

H/19 BukoHaHHS 1HAMBIAYaIbHUX PO3PAaXyHKOBO-aHATITHUHUX 3aBAaHb

8. MeToau BUKJIAJaHHA, HABYAHHS

Jucnuruiina nepeadayae HaBUaHHA Yepes:

MHI

[MosicHroBanbHO-1MIOCTpaTUBHUN MeToJ. CTyneHTH 3400yBalOTh 3HAHHS,
CIIyXaro4H JICKIIiI0, 3 HaBYAJIbHOI a00 METOAMYHOI JIITepaTypH, 3 MaTepialiB 110
postamoBani Ha matgopmi MIX Ha mpoekTi 3aranpHa XiMidyHa TEXHOJIOTIS Ta
KOpO3is METaJliB

MH2

PenpoxyktuBuuii Mmetoa. CTyIeHTH 3aCTOCOBYIOTh BUBYCHUI MaTepial Ha OCHOBI
3pa3ka abo mpaBuia, MO0 € AITOPUTMIYHOI poOOTOI0, TOOTO BiAMOBIAAE
IHCTPYKIIiSIM, TpaBUJIaM BiJIOBITHO IO MPEACTABICHOTO 3pa3ka JabopaTopHOi
pobotu. Ile Hamae cTyaeHTaM 3MOTy 3aCTOCOBYBAaTH TEOPETHYHI 3HAHHS IS
MPaKTUYHOTO 3aCTOCYBAHHS MPH MPOBEACHHI XiMidHOro excrepumenty. (PH2,
PH3, PH4).

MH3

[Toroune tectyBanHs. CTyAEHT MICJIs BUBYEHHS TEOPETHYHOTO MaTepiany Ta
OTMaHyBaHHS MPaKTUYHUX HABUYOK MA€ MOXJIMBICTh MPOUTH SIK TPEHYBaJIbHE
TECTYBaHHS 11 CAMOKOHTPOJIIO 1 CaMOOLIHKY Ha miaTtdopmi MIX Ha mpoekTi
«3aranbHa XiMI4YHa TEXHOJIOT1Sl Ta KOPO3is METajliBy», TaK 1 KOHTPOJIbHE MMOTOYHE
Ta MiJICYMKOBE TECTYBaHHA ayuTopHO abo Ha ratdopmi MIX (PH2, PH3, PH4)

MH4

CamonaBuanHs y Bigpanenux cucremax: OCW Cym/lY (LecturED), Google
Classroom, MIX, Google Meet Ta y hopmati You tube-kanaiy.

Jlekuii HaAalTh CTyAEHTAM MaTepiaju 3 CUCTEMHU CIelialbHUX 3HAHb 3 3arajbHOi XiMI4HOI

TEXHOJIOT1i, METOJ BUpilIeHHs npakTuyHuX 3aaa4d. (PH 1). Jlekuii 1onoBHIOIOThCS MPaKTUYHUMHU

3aHATTAMHU, MO HAAAKOTh CTYACHTaAM MOJKJIHUBICTh 34CTOCOBYBATHU TeopeTI/I‘IHi 3HAaHHA Ha

npaktuunux npukianax (PH 1, PH 2, PH 3, PH 4). JIaboparopHi po00TH NpoBOASATH HA MiACTaBI

BUBYEHOTO MaTepiany s Horo 3akpimieHHsa (PH 4). CamocTiliHOMYy HaBYaHHIO CIIpUSTUME

MiArOTOBKA N0 JIEKI1M, MPAaKTUYHUX 3aHATh. [li1 yac BUKOHAaHHS KOHTPOJIbHOI poOOTH 3a

pe3yJibTaTaMu HpaKTI/IKO—OpiEHTOBaHOFO HaBYaHHA CTYACHTHU PO3BHUBATUMYTH HABHYKHU

CaMOCTIHHOTO HaBYaHHA, IIBUAKOI'O KPUTUYHOI'O YHWTAHHA, CUHTC3Y Ta aHaAJITHYHOTO MHUCIICHHS.

9. Meroam Ta KpuTepii OLiHIOBaHHS

9.1. Kpurepii oriHrOBaHHS




Busnauenus

YorupubanbpHa
HaIllOHaJIbHA IIKaJIa
OLIIHIOBAHHS

Peiitunrosa GansHa
[IKaJ1a OLIHFOBAaHHS

BigMinHe BUKOHAHHS JIAIIE 3 HE3HAYHOIO KIJIBKICTIO

TUCIIAILIIHA

5 (BigMiHHO) 90<RD <100
TTOMHMJIOK
Buie cepeHporo piBHS 3 KUTbKOMa MTOMIJIKAMU 4 (mobpe) 82 <RD <89
3arajgom mpaBuibHA poOOTa 3 MEBHOIO KUIBKICTIO
p p 4 (106pe) 74 <RD < 81
MTOMUJIOK
Hermnorano, asne 31 3Ha4HOIO KUTHKICTIO HETOIKIB 3 (3a/10BUJIBHO) 64 <RD <73
BukoHaHHS 3a/10BOJIBHSIE MiHIMAIbHI KpUTEPIi 3 (32/10BUJIBHO) 60 <RD <63
MoskIiiBe MOBTOPHE CKIIaJaHHs 2 (He3a10BUIBHO) 35<RD <59
HeoOxigauii TMOBTOPHHHA KypC 3 HaBYaJIbHOI .
8 P yp 2 (He3a10BiNBHO) 0<RD < 34

9.2 Metoau noToyHOTO (P)OPMATHUBHOTO OIIHFOBAHHS

M®O1 OnuTtyBaHHA Ta YCHI KOMEHTapi BUKJIaJaya 3a HOro pe3yjbTaTaMu
M®O2 HacrtanoBu BuKIIaaya B Mpoliecl BUKOHAHHS PAKTUYHUX 3aBJaHb
M®O3 OOroBopeHHs 31 CTy/IeHTaMHU BUKOHAHUX MTPAKTUYHUX 3aB/AHb.
M®O4 3axucT 3BiTiB PO BUKOHAHHS TaO0OpaTOPHUX POOIT,

M®O5 OO6roBOpeHHST BUKOHAHUX JJa0OPATOPHUX 3aB/IaHb

M®O6 [TepeBipka Ta OLIIHIOBaHHS MMCbMOBHX 3aBAaHb

9.3 MeToau miICYMKOBOT'O CyMaTUBHOTO OIIHFOBAHHS

MCO1 3BIT 3a pe3yJbTaTaMU BUKOHAHHS J1a0OpaTOPHUX POOIT
MCO2 CkaiaHHsI KOMIUIEKCHOTO TUCbMOBOT'O MOAYJIBHOTO KOHTPOJIIO
MCO3 BukoHaHHS 1HAMBITyaTbHUX PO3PAaXyHKOBO-aHATITHYHHUX 3aBIAaHb

KonTposabHi 3axou:

6 cemecTp 100 6anis

MCOL. 3Bit 3a pe3ynbTaTaMi BUKOHAHHS JIA0OPATOPHUX POOIT 60
3axuct nadopaTopHux pooiIT (6x10) 60

MCO2. CxnagaHHsi KOMIIEKCHOT'O MUCbMOBOT'O MOJYJIBHOT'O KOHTPOJIIO 40
IToroune MmoxyibHE TecTyBaHHs (2x20) 40

7 cemecTp 100 6anis

MCOL. 3Bit 3a pe3ynbTaTaMy BUKOHAHHS JIAOOPaTOPHUX POOIT 40
3axuct nadopaTopHux pooiIT (4x10) 40

MCO2. CknagaHHsI KOMIUIEKCHOTO MMCbMOBOTO MOAYJIBHOTO KOHTPOJIIO 20




[ToTouHe MOyJIbHE TECTYBaHHS 20

MCO3. BukoHaHHs 1HIMBIAYalbHUX PO3PaXyHKOBO-aHATITUYHUX 3aB/IaHb 40

BukoHaHHS po3paxyHKOBOI poOOTH 40

KoHTposibHI 3aX0/11 B 0COOIMBOMY BHUIIAJIKY:
OuiHIOETHCS 3MaTHICTH CaMOCTIHO pO3B’S3yBaTH 3aBJaHHA 3a TEeMaMHu IWCUHIUIIHH,
BUKOPHCTOBYBATH BIANOBIJHI BEJIWYMHHU Ta MO3HAYEHHS, MPOBOJUTH BiAMOBIAHI PO3PAXYHKH.

10. PecypcHe 3a0e3me4eHHsI HABYAJIbLHOI JUCUMILIIHH

10.1 3aco0u HaBYaHHA

31 MynsTuMeia, Bijieo- 1 3BYKOBIATBOpPIOBaJIbHA, NpOEKIiHHA amapaTtypa
(BimeokaMmepH, MPOEKTOPH, €KPaHH, CMApTIOLIKHU TOIIO)

3H2 Komm’torepu, KOMIT IOTEpHI CUCTEMH Ta MEPEKHU

3H3 JlaGopaTopHe obnagHaHHs (XiMivuHe, (i3UYHE, MEAUYHE, MaTepiain Ta IpenapaTu
TOIIO)

10.2 Tadopmariiiine Ta HaBUYATLHO-METOAUYHE 3a0€3MICUCHHS

OcHoBHa JiTepaTypa

XimiuHa TexHouoris : miapy4dauk / P. O. [enucrok ; JKutomup. nepx. yH-T iM.

! IBana @panka. - XKuromup : Buna-so XV im. I. @panka, 2017. - 344 ¢
XimivHa TexHOoJIOT1s. BUpoOHMY1 XIMIKO-TEXHOJIOT14HI MPOIIecH : HaBd. mocio. / O.
) C. JIsBunenup, O. B. Ckpurniceka, O. B. Kymnip ; Uepnisen. Ham. yH-T iM. FOpis

denvkoBuua, [H-T 6i0omorii, ximii Ta 6iopecypcis. - Uepnirmi : UHY im 1O.
®enpkoBuya : Pyra, 2019.

JlonomixHa JiTepaTtypa

3aranpHa ximiuHa texHomoris: Iligpyuynuk. 3-e¢ Bua. / B.T. fIBopcekuii, T.B.
1 [Tepexynko, 3.0. 3nak, JI.B. CaBuyk. — JIsBiB: Bun-so HamionanpHOro
yHiBepcurery ,,JIbBiBchbka momitexHika”, 2014. — 540 c

Indopmaniiini pecypcu B InTepHeri

1 Bopo6iioBa [.I'. 3aranbHa XiMi4Ha TEXHOJIOTIS Ta KOPO3is METaliB (eIEeKTPOHHUI
OHJIalH Kypc aucTaHiiHoro HaBuanus) Cymu : CymlY, 2017, en. BunanHs.
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