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BCTYII

[IporpamMa HaBuYanbHOI MUCHUIIIIHU «OCHOBHM XiMIYHOi TEXHOJIOTIi» CKIaJeHa BIAMOBITHO 10
OCBITHBO-TIPOQECITHOT MPOTpaMH MiArOTOBKH OaKalaBPiB;
conemiaipHIcTh: 102 — XiMis.

1. Onnc HAaBYAJIBHOI JUCHUILTIHA
1.1. Mera BuKknIamaHHg HaBYAJIbHOI JUCITUILIIHU.

Metoro BUKJIAQJaHHS HAaBY&JIbHOI JUCHMIUIIHM € Cc(GOpMYyBaTH Yy CTYJCHTIB €JIEeMEHTH
TEXHOJIOTIYHOTO MUCIICHHSI 3 TOJIOBHMM aKIIGHTOM Ha BHCOKI TEXHOJIOTIi, BHCBITIINTH
OaraTorpaHHi 3B'S3kM (pyHAAMEHTaIbHOI XiMil Ta XiMIYHOI TexHoJorii, OGaraTopiBHEBUN Ta
OaraToKpuUTepiaIbHUN XapaKTep 3aBJiaHb CTBOPCHHS HOBHX TEXHOJIOTIH, CYTTEBY HEOOXiIHICTH
3HIDKEHHSI €KOJIOTiuHUX pu3ukiB. HaBuanmpHa aucuumiiHa «OCHOBH XIMIYHOI TEXHOIOTI(» €
OJTHMM 3 KypCIiB, SIKi 3aMHKalOTh 0a30BY IMiArOTOBKY OaKajaBpiB XiMIYHOTO (aKyIbTeTy; B Kypci
aKTHMBHO BHKOPHCTOBYIOTBHCS 1 MOIVIMOJIOIOTHCS 3HAHHS, K1 CTYJEHTH oTpuManu panime. Kype
Ma€ CIPUATH IHTErparii ocBiTH, QyHIaMEHTAIBHUX JOCITIHKEHb Ta HAYKOMICTKUX TE€XHOJIOTIH.

1.2. OcHOBHI 3aBJaHHs BUBYEHHS JUCIUATLIIHHA:

— MorTuBarisi CTYJEHTIB 10 BUBYEHHS KypcCy IUISXOM JOKJIAJHOTO OOrOBOPEHHS MICI 1 podi
XIMIYHOI TEXHOJIOTii B Cy4acHIM CYCHUIBCTBI Ta ii B3a€MO3B’SI3KiB 3 (pyHIaMEHTaIBHOIO XIMIEIO
Ha MPUKIAJl TaKUX I00AJBHHUX MPOOJIeM, sIK eHepro3abesnedeHHs. DopMyBaHHS YSBICHD PO
CydyacHI TEHJCHIi PO3BUTKY XiIMiYHOI TEXHOJIOTii, 30KpeMa HAHOTEXHOJOTiH, OI0TEeXHOOTIH,
TeHHO1 1HXeHepil.

— @opMyBaHHSl YSABJICHb NP0 OCOOJMBOCTI MOCT/DKEHHS Ta aHANi3y CKIAJHUX peabHUX
XIMIYHMX CHCTEM, $IKI MpPEJCTaBIAIOTb YU MOXKYTh MPEJCTABIATH TEXHOJOTIUHUI 1HTEpec.
3aCBO€EHHST METOIB TEPMOJINHAMIYHOTO Ta KIHETHYHOTO aHAJI3y TaKMX CHCTEM. AKIIEHTYBAaHHS
BYKJIMBOI pOJII HETMIHIMHUX pEXHUMIB B pO3pOOIl BUCOKUX TEXHOJOTIH Ta BHBUEHHS METOJIB
aHaJl3y TaKUX PeXHUMIB.

— @opMyBaHHS ySBJIECHBb PO MICIIE Ta POJIb MPOIIECIB MAaco- Ta TEIUIONIEPEHOCY B iepapxXiuHiit
CTPYKTYPi XIMiKO-TEXHOJIOTIYHOTO MpOIeCy. 3aCBOEHHS MiIXOIB 10 aHANIZY 1€l CTPYKTYpH i3
BUKODUCTAaHHAM  METOJIB  JHIAHOI  HEPIBHOBAXXHOI  TEPMOJAMHAMIKH, TiIpOJUHAMIKH,
KiOEpHETHKH.

— BucBiTieHHs Benn4e3Hoi poiii Kataiizy B XiMiUHINA TEXHOJIOTii, 0OOrOBOPEHHS CHIUIBHUX PHUC 1
0CcOOIMBOCTEW PI3HMX BHIIB KaTamily, JOKJIAJHE BUBUYCHHS I€TEPOTCHHOTO KaTalidy, a TaKOX
(hepMEeHTAaTUBHOTO KaTalli3y B KOHTEKCTI O10TEXHOJOTI] Ta TeHHOI 1HXeHepii.

— 3acBo€HHs Ha J1abOpaTOPHOMY MpPaKTUKyMi 0a30BHX HABUKIB, TIOB’SI3aHUX 3 BUPOOHUIITBOM,
aHaJi30M MPOYKTIB, TOCIIHPKEHHAM KaTaTITHUHUX Ta HEMIHIMHUX PEeKUMIB.

1.3. KinbkicTh KpeauTiB: 5

1.4. 3aranpHa KinbKicTh Togud: 150

1.5. XapakreprucTruka HaBUAIbHOI AUCIUILTIHI

Hopmarushna

Jenna dpopma HaBuaHHS | 3aouHa (qucraHmiiina) hbopMa HaBYAHHS

Pik migrorosku

4- | 4-if

=




Cemectp
7 ta 8-if | 7 ta 8-if
Jlexii
24 ron. | 12 rox.
[TpakTHuH1, CEeMIHAPCHKI 3aHSTTSI
HenepeadaueHi HenepeadayeHi
JlaGopaTopHi 3aHATTS
64 ro. | 12 ron.
Camocrilina po6oTa
62 ro. | 126 rox.
IHauBiTyalIbHI 3aBIaHHS
HerepeadadeHi

1.6. 3anyiaHoBaHI pe3yabTaTH HaBYaHHS:

— IIpodeciiino opieHTyBaTUCs y moTpedax Ta BUKJIMKAX CY4acCHOTO CYCIUIbCTBA, TAK YM 1HAKIIIE
MoB’si3aHUX 13 (PYHIAMEHTAJIBHOIO XIMIE€I0 Ta XIMIYHOI TEXHOJIOTIE; YCBIJOMITIOBATH
BIJITIOBI/THI €KOJIOTIYHI MPOOJIEMH Ta BPaxOBYBaTH €KOJIOT14HI IMIIEPAaTHBH.

—Maru 4iTki BceOiuHI ySBIEHHS MPO CyYacHI TEHJACHINI PO3BUTKY XIMIYHHMX TEXHOJIOTIH,
30KpemMa eHeprosabesneueHHs (KIacH4YHI Ta albTEPHATUBHI TEXHOJOTI]), HaHOTEXHOJOTIH,
010TEeXHOJIOT1H, TeHHO1 1HXeHePii.

— BonoaiTn MeTrogamMM TEpPMOAWHAMIYHOTO aHANI3y CKJIaJHUX XIMIYHHX CHCTEM, SIKI MaroTh
TEXHOJIOTTYHHH 1HTEpEC, 30KpeMa MOTUBOBAHO BUOMPATH HEOOXIAHUI piBeHb aHAM3y (Jiarpamu
BITHOCHOI CTIHKOCTI, 3aCTOCYBaHHS HAaIiBEMIIPUYHUX CHIiBBIAHOIIEHb, aHAJI3 CUCTEM PIBHSHBb
JUTsl KOHCTAHT PiBHOBAT, TOIIIO).

—BonoxiTn MeTogaMM KIHETMYHOTO aHaji3y CKJIaJHUX XIMIYHMX CHUCTeM, SKi MaroTh
TEXHOJIOTIYHMMA IHTEpec, B TepMiHax Teopii rpadis, BiAMOBIAHOTO MAaTPUYHOTO (GopMaizMmy,
cucreM audepeHIiaIbHuX PiBHAHD, ()a30BUX Ta MapaMEeTPUYHMX MOPTPeTiB. ['0NOBHMIA aKLEHT
Ha PO3YMIHHI POJIi HETIHIHHUX PEKUMIB B PO3POOIN CyYaCHUX BHUCOKHX TEXHOJIOTIH, IO
notpedye BMIHHS BU3HAYaTH MOJJIMBI TUIU HENTIHIMHOI TMOBEIIHKA Ta HEOOXiTHI YyMOBH
BHUXOJSYM 3 KIHETUYHOTO MexXaHi3My. Ha maGopaTopHOMy MpaKTHKyMi BiATBOPUTH KOJWBaHHS,
ODKyui Ta CTOSYl XBWJII B MOZIeNbHIH peakii binoycosa-)XXabotuncskoro.

— IaTerpyBaTu 3HaHHS TIPO Pi3HI BUAM KaTadi3y Ta KaTajli3aTopiB B IUTICHE YSBIEHHS MPO SBUIIE
KaTaylizy Ta HOro BeNMYE3Hy POJIb B XIMIYHIM TEXHONOTii. bauuTu ChijabHI pUCH PI3HUX THIIIB
Katamizy. Po3yMiTH TEXHOJIOTIYHI TIEpeBarM TETEPOTCHHOrO0  KarTajidy, IepCIeKTHBU
BUKOPUCTAHHS HENMIHIHHUX KAaTATITUYHUX PEXHUMIB, II0 00YMOBIIOE HEOOXIIHICTh TOKJIAIHOTO
JTOCIIJDKEHHST 1 aHalli3y MeXaHI3MIB MOJCIBHUX T'eTEePOreHHO-KATATITUYHUX peakiii Ha
pETEeNbHO MIATOTOBICHUX TIOBEPXHSAX, a TaKOX IX 3B'SI30K 3 PEATbHUMH KaTATITHIYHHUMH
nporecamu. Po3yMitu ocoOGnmuBOCTI (hepMEHTATUBHOTO KaTajli3y 1 MOro 3Ha4yHI MEpPCIICKTHUBU B
KOHTEKCTI PO3BHTKY OIOTEXHOJOTI Ta TeHHOi iHXeHepii. 3HaTH OCHOBHI CXEMH Ta OCHOBHI
MOJIOXKEHHSI Teopi ¢epMeHTaTHBHOTO Kartaiizy. Ha maGopatropHOMy NpakTHKymi TOPIBHSITH
pi3HI BUIM KaTamizy.

—3acBOiTH OCHOBHI METOJM BHBUEHHS TIPOIECIB MAacONEpeHOCY Ta TeIUIo IEepeHocy, iX
B3a€MO3B’SI3Ky Ta MicLsl B l€papXiuHill CTPYKTYpi XiMIKO-TEXHOJIOTIYHOTO IpOIEeCy, 30KpeMa
OCHOBHI PEJIEBaHTHI TIOJIOKEHHS 1 CHIBBIIHOIIEHHS JiHIHHOT HEPIBHOBAKHOI TEPMOIWHAMIKH,
riIpoIMHAMIKH, KIOEPHETHUKH.

— BinpHO anamizyBatu iH(pOpMaliito moao (i3HKO-XIMIYHUX OCHOB, 0a30BHUX TEXHOJOTIUYHHX
CXEM Ta amapaTHOTO O(OPMIIEHHS KJIACHYHUX, HAYKOMICTKHX Ta PO3pOOITIOBAaHUX BHPOOHUIITB,
30KpeMa: TiepepoOka HadTH, BUPOOHHUIITBO BYTJEIEBUX BOJOKOH, BHPOOHHIITBO KOKCY,
BUPOOHMIITBO METAHOJY, BUPOOHMLTBO amiaky, BupoOHuuTBO CD, DVD Ta Blu-ray awmckis,
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peakiiiHo-Tudy31MHUN KOMIT'IOTep, BHUPOOHMLITBO OLITOBOI KHUCIOTH (mpouec MOHCaHTO),
BUpPOOHUITBO amertaibiaeriny (Bakep-mporecc), BHpOOHHMUTBO 1HCYJiHY, BHPOOHHUIITBO
1300yTuieny. Ha nmaGopaTopHOMY NpakTHKyMi 3aCBOITM METOAM OTPUMAHHS iIKOTrO HaTpy
€JIEKTPOXIMIYHUM METOJIOM Ta LUIIXOM KaycTudikamii coxu BamHoM. Ha mabopatopHOMy
NPaKTUKyMi 3aCBOITH METOJM aHaNi3y B XIMIYHIM TEXHOJOTII, 30KpeMa CTHJIOCKOIIYHUI aHaji3
CIUIaB1B, BU3HAUEHHS OKCHIY 3aji3a B MarHe3UTax, aHajl3 MaCTWJIbHUX MaTepialiB.

2. TemaTHYHUH IVIaH HABYAJLHOI JUCHHUILIIHA

Po3oin 1. Jlexyitina uacmuna xkypcy

Tema 1. Bzaemoss'sazox ximii ma ximiunoi mexnonocii. Pono ¢hynoamenmanvHux xXimiynux
3HaAHbL Ma XIMIYHOI mexHoNo2ii y cycnitbemsi. Exonoeiunuti imnepamus 6 XiMiuHOl
MexHO02I.

XiMi4Ha TEXHOJOTIs SIK HayKa, 3B'SI30K 3 IHIIAMH XIMIYHUMH JAUCIUIUTIHAMH,
0CcOOJIMBOCTI BHUKJIAJaHHA XIMIYHOI TEXHOJOrl Yy KJIAacCMYHUX YyHiBepcuTerax. [amysi
IIPOMUCIIOBOCTI, 3alllKaBlIeHI B XIMIYHIA TEXHOJOTIi; Cy4acHI TEHJEHIii PO3BUTKY XIMIYHOT
TexHosorii. KoHuemniis cramoro po3BUTKY cycmiibcTBa. I[IpoGnemu eHeprozabe3neueHHs,
eHepro30epekeHHs, ekcepris. MOoXIMBOCTI €Hepro30epekeHHsl MPH OKHCIEHHI OpraHiyHOTro
nanuBa. Bapiantu 3pijkeHHs ra3onoiOHoro nanmsa, kputepii Bubopy. Ilpobiaema nopymeHHs
MIPUPOJITHOTO KPYrooOiry ByTJelto. AJbTEpHATUBHI JKepeja eHeprii 1 BaplaHTH pO3BUTKY
eHepreTuku. BukopucranHs OioMacu, BHUPOOHUIITBO OioeTaHody, Oioamsento, OioHadTH,
TexHojoriyHi acnektu. CyyacHi marepianu Jjisi BUTOTOBJIEHHS COHSYHUX Oarapeil. XimiuH1
acTeKTU CTBOPEHHsI BOJIHEBOI €HEpPreTHKH. bapBHUKY 1 OJTIMEpHI MaTepiajii, BUKOPUCTOBYBaHI
y BUPOOHMIITBI ONTUYHUX HOCIIB 1H(OopMallii.

Tema 2. Tepmoounamixa ckniaonux npoyecis, diacpamu 6i0OHOCHOI cmitikocmi, nepepooka
Hagmu, 6UpoOHUYMBO KOKCY, BUPOOHUYMBO 8VeNeyeBUX B0I0KOH.

[Tpocre 1 ckiagHe B TepMoanHamini. Croraau nNpo «IpocTy» TePMOAUHAMIKY: MEPIINH 1
Apyruil 3akoHu, piBHsIHHA ['160ca-I'enpmronbua 1 Bant-I'odda Ha npuknani peakiii yTBOpeHHsS
Boau. Ilpuknan ckimaaHoi cuctemu: kpekiHr Hadtu. Hadra, ckian, Tpu BapiaHTu nepepoOKu
Ha(TH; OCHOBHI MPOJIYKTH NepepoOKu HadTh; crnocoOu mepepoOku HadTH: KPEKIHT, Mipoiis3,
pudopMIHT; amapaTHe OQOPMIICHHS KpEKIHry - TpyOdacTta mid Oe3MOoIyM'SHOTO TOPIHHS;
pexTu(dikaiis, OCHOBHI NPHUHIMIM, amnapaTHe odopmiieHHs. JliarpamMu BIJHOCHOI CTIHKOCTI;
MPUKJIAJ: BUIUICHHS METATIB 3 OKCHIIB;, CKJIQJHINIMA MPUKIAI TEPMIYHHN KPEKIHT HaTH.
Po3paxyHKH 3 BHUKOPHUCTaHHSM HamiBeMITIPUYHUX CHIBBIAHOIIEHb A moTeHuiany [160ca;
MPUKIAJ: TEPMIYHUN KpekiHr HapTH. OCHOBHI 3aKOHOMIPHOCTI TE€pPMIYHOIO KpPEKIHTYy Ha(TH.
BupoOGHMLITBO ByIJelEeBUX BOJOKOH SK ajJbTepHaTHBAa TJIHOOKOi mepepoOku HadTu.
BupoOHUIITBO KOKCY; OCHOBHI MpPOAYKTH KOKCYBaHHS; amapaTHe O(OpMIIEHHS: KOKCOBI Iedl
HENpsIMOTO HarpiBy; MOXIJIMBI BapiaHTH MEpepoOKH KOKcoBoro raszy. besmepepsHi 1 nepioguyHi
npouecu. CaMOy3rojkeHe pillleHHsS CHUCTeM PpIBHSAHb JUIsl KOHCTAaHT pIBHOBAr; MpPUKIIALI;
KOHBEpCisi MeTaHy BOJISHOIO naporo. OnTumalibHa cxeMa KOHBEpCii IPU CUHTE31 METaHOIy.

Tema 3. Kinemuxa ma mexawizmu CKAAOHUX XIMIYHUX MA XIMIKO-MEXHON02IYHUX
npoyecig. Heniniuni XiMiuHi ma XiMiKo-mexHoJI02IYHI cucmemuy ma ix aHanis.

EnemMeHTH «IpoCTO1» KIHETHKH: MPOCTI 1 CKJIAJHI peakiii; MOHATTS MBUAKOCTI XIMIYHOT
peaxiiii, 3aKOH AIF0YMX Mac 1 piBHAHHA AppeHiyca - YMOBH 3aCTOCOBHOCTI, €pEeKTUBHA €HEPris
akThBanii. MexaHi3MHu ckiIaaHuX peakiii. ITpuknaa: yTBOpeHHS BOJOM 3 NMPOCTHX PEYOBHH.
[IpencraBieHHss mexaHi3My y BuUIMsAl rpada, BepmimHU 1 peOpa rpada, CTymiHb BEpIIMHH,
TMiHIAHI 1 HemiHINHI cTafli, CTeXiOMETpUYHE YHCIO CTaiii, MpoOIir peaxiii, IHUKI, JTIHIHHO
He3aJIeKHI IUKIM, HMUKIOMAaTUYHE YHCII0, MapupyT peakuii, 0a3uc MmapupyTiB. [lpuknaau
MEXaHI3MIB CKJIaJHUX pEeakliii: CHHTEe3 amiaKy; I130TOMHUH OOMIH BOJAHIO 1 JeiTepito.
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Marpuunuii popmanismM. ATOMHa MaTpuLsd, MAaTPULl MEXaHi3My, PaHI MaTpUIl MEXaHi3My,
CHUCTEMa HEJNIHIMHUX aBTOHOMHHUX IU(EpEeHIllaJbHUX PIBHAHb NEPIIOTO Mopsaky. [lpukman:
cuHte3 amiaky. OcoOnuBa pojib HENMHIMHMX cTaAli B MeXaHi3MaxX XIMIYHUX peakuiid.
KonusanbHi ximiuni peakuii. Peakiis bpes. Peakuis benoycoBa-KaG0oTHHCHKOTO; ySBICHHS PO
MEXaHI3M peakllii, aBTOKaTalli3, HEraTUBHUI 3BOPOTHUH 3B'SA30K, operoHaTop. OCHOBHI THUIH
HEeJIHIWHOT TMOBEIHKM XIMIYHUX CHUCTeM: OICTaOlIbHICTh, KOJWBAaHHS, OLKyYl XBHJI, CTOSYl
XBWII, TUHaMIYHUNA xaoc. OCHOBHI OCOONMBOCTI TMOBEIIHKM CHUCTEM Jalieko BiJ piBHOBAru.
[Ipouecu momimepusanii 1 mojiMepHi martepianu B cepeaoBuill benoycosa-XKaboTtuHchkoro;
yIpaBJIiHHS MpoLecCaMH MOJIMEpH3allii 1 BIACTUBOCTAMH MOJIMEpHUX MartepiaiiB. PeakuiiiHo-
muy31HHINT KOMI'IOTEP K MPUKIIAJ TEXHOJIOTIN 10 HAapOKYIOThes (emerging technologies).
BukopuctanHs HeNiHIMHOI AMHAMIKM XIMIYHUX pearyrouumx CHCTEM Ui pO3B'sI3aHHS 3a7ay
BEJIMKO1 00UYMCITIOBAIBHOI CKJIaJHOCTI. MOXJIKB1 00JaCTi 3aCTOCYBaHHS peakliiHO-Iu]y31HHUX
KoMI'tIoTepiB. SIKiCHUI aHalli3 aBTOHOMHHUX CHUCTeM 3BHYalHUX AW(EpEeHIiabHUX PIBHSAHb.
®a3o0Bi1 (qUHaMIiuH1) 3MiHHI, (pa3oBuii mpoctip. Pazosuil moprper. CranioHapHi cTaHu (CTIHKHIA
BY30J1, HECTIHKHUI BYy30J1, CiJU10), TPaHUYHI HUKIH, cenapaTpici. CTpyKTypHa CTallicTh (a30BOro
noptpery. Ilapamerpuunuii noptper. bidypkamis. CHiBBIIHOIIEHHS NapaMeTPUYHOTO 1
¢azosoro noprperis. [Ipuknan: okucuenHs CO Ha MIATHHI.

Tema 4. I'emepocennuii kamaniz. Yaenenus npo nogepxui po3oiny ¢as 6 cemepoceHHomy
kamanizi. Oxucuenns CO na naamuni. Bupobnuymeo amiaxy.

3HavyeHHs Karamizy B XiMiuHIH mpomuciaoBocTi. [103UTHBHUI 1 HeraTMBHMH Kataiis,
aBTOKaTalli3, KaTaji3aTopu Ta IHTIOITOpPH, MPOMOTOPH, KaTadiTH4HI OTpyTH. Bumu karamizy:
TOMOTCHHUH, TeTepOreHHUH, TIeTepOreHHO-TOMOT€HHHM, MIKpOreTeporeHHu, MixQa3zHHid,
MilensapHui, pepMeHTaTuBHUHN. ['eTeporeHHuit KaTami3. YsBICHHS MPO MOBEPXHI po3alty ¢a3 B
reTeporeHHoMy KaTanizi. MeToau MiArOoTOBKM MOBEPXHI SK 00’€KTa JOCTiIKEHHsS. 3araibHa
cXeMa CIIeKTpocKorii moBepxHi. Judpaxiis MoBUIBHUX €JIEKTPOHIB. AHali3 XIMIYHOTO CKIIAIy
noBepxHi, Oxxe-criekTpockomis. [IoBepXHEB1 €NeKTPOHHI CTAaHH, CIEKTPOCKOIIsS MOBEPXHEBUX
€JIeKTpOHHUX cTaHiB. PiBeHp @epmi. PexoHCTpykiisi Ta penakcaiis MOBEpxHI. AJcopOiis.
@dizuyHa aacopOIrisi, XemocopOIlis, AHWccoIliaTHBHA XeMocopOmis. AmcopOrlis OAMHUYHOL
Mostekyi. OcoONMMBOCTI B3a€MOJIi TBOX aJcopOOBaHMX MOJEKyd. AmcopOris aHcamOIro
MOJIEKYJI, afCOPOIIiifHI MIapH, peryyispHi Ta OCTPIBKOBI CTPYKTYpH. ENeKkTpoHHA cEKTpoCKomis
MOBEPXHEBUX KOMIUIEKCIB. 3MIHM MOBEpPXHI B pe3ysbTaTi ajacopOuii. PeanbHuil rereporeHHU
KaTtai3. 3MiHM KaTaji3aTopa B XOZl T'eTepOreHHO-KaTaJITUYHUX IMPOIECIB: BUCOKA PYXJIUBICTh
aTOMIB pEIIITKHA, 3MiHA CTYIEHs OKHUCHEHHS aToMiB, (a30Bl Mepexoau. 3aKOH JII0UHX
MIOBEPXOHb, OCHOBHI BiJIMIHHOCTI BiJl 3aKOHY JIIOUMX MacC, BIAXWJICHHS BiJ MOJENI 1/1€aIbHOTO
MMOBEPXHEBOTO Iapy. BupoOuuirBo amiaky. [Ipobiema 3B'ss3aHOr0 azoty. MeTonu 3B's3yBaHHS
aTMOC(epHOro a3oTy (AyroBoro, IiaHaMiJHHH, aMiauHul, pepMEHTaTUBHUI). AMIauHHI METO/I.
CupoBHHA, OYMILIEHHS Aa30THO-BOJHEBOI cyMimli, (i3MKO-XIMIYHI OCHOBHM CHHTE3y amiaky,
KaTaJli3aTop, TEXHOJIOTIYHa CXeMa.

Tema 5. @epmenmamusnuii kamaniz. biomexunonoeis. I'enna inorcenepis.

®epmeHTaTUBHUI Katani3. OCHOBHI MOHATTS: (pepMeHT, Ko-(pepMEeHT, aKTUBHHUM IIEHTP,
aKTHBATOp, 1HT10ITOpP, alocTepuyHi eekTH. BinMinHI 0cOOIUBOCTI (hepMEHTATUBHOTO KaTalizy,
THUIIOBI 3aJIEXKHOCTI MBUIKOCTI (hepMeHTaTUBHOI peakuii Big pH 1 Temneparypu. Cxema npoctoi
¢depmenTaTuBHOI peakxiii, piBHAHHSA Mixoenica-MenTenb. CKIaaHI peakiii: ynopsaKOBaHUH
MEXaHI3M, HEBIOPSIKOBAHMA MEXaHI3M, «IIHT-TIOHr» MexaHi3M. OCHOBHI TOJIOKEHHS Teopii
(bepMeHTaTUBHOTO KaTalizy. bioTexHONoris, OCHOBHI OIOTEXHOJIOTIYHI MpOIECH, IMepeBaru
610TexHoNOruHuX npoueciB. ImMmoOLTi3anis GpepmenTiB. ['eHHa iHXKeHepisl, KIITUHHA 1HXEHEpisl.
CtpyKTypHHUIi TeH, BekTop, pekomOinanTHa JIHK, kioH. BupoOHUITBO iHCYMiHY.



Tema 6. 3acanvhi 3aKOHOMIPHOCII MA NOHAMMSA KAMATI3).

3aranbHi 3aKOHOMIPHOCTI 1 MOHSATTA Kartanizy. KaTamiTuyHuii mpouec SK CyKyIHICTb
3BMYAMHUX XIMIUHUX peaklid, M0 Mae LUKIIYHUM Xapaktep. Bakep-mpoliec oTpuMaHHS
arnetanpaeriny. OCHOBHI BUIIM KaTali3aTOPiB: KUCIOTH 1 OCHOBH, KOMIUIEKCH METANIB, METAJIH,
TBEpJIi CIONyKH MetaiiB, ¢epmeHTH. Karamizatopu moasiinoi naii. OTpumanHs OeH3UHY 3
MeTaHoiay. OCHOBHI MeXaHI3MHU KaTalli3y: OKHCIIOBAJIbHO-BIJHOBHUN, KHCIOTHO-OCHOBHUH,
MeTanokomIuiekcHuil. [Iporiec MoHcaHTO oTpuMaHHA OHTOBOi KucioTu. Katamiz Ta oxopoHa
HaBKOJIUIITHBOTO CEpPEOBUIIA. TEXHONOTIYHI XapaKTEPUCTHKHA TMPOMHUCIOBUX KaTali3aTOPIB:
aKTUBHICTh, TEMIIEpaTypa 3alallfOBaHHs, CEJICKTHBHICTb, MOPHUCTICTh, MEXaHIYHA MIIHICTb,
CTIMKICTh 10 S$I/1iB, TEPMOCTIMKICTb, TIAPOJAMHAMIYHI XapaKTepUCTHKH, BapTicTh. KoHTakTHI
armapary, OCHOBHI CTaJlii KaTaJITHYHUX MPOIIECIB B KOHTAKTHUX arapaTax.

Tema 7. Makpoxinemuxa, maconeperoc, menjioneperoc. @azosi nepexoou.
Bupobnuymeo wagyna ma cmari.

OcHOBHI 3aBIaHHS MAaKpOKIHETHKH. MacomepeHoc: MeXaHi3MH MacoIlepeHocy,
MacoOoOMIHHI IpouecH, Audy3is, HUIbHICTh AU(]y31HHOTO MOTOKY, 3aKoHH dDika; TepMoaudysis,
Oapoaudysisa, enexktporudysis, camoaundysis, KoHBekTHBHa nudysis. Kineruka audysiitHo-
KOHTPOJIbOBAaHUX  peakliid, BUCOKOTEMIIEPATYpHUW  CUHTE3, (QuUIbTpalliiiHe  TrOpiHHS.
TeronepeHoc: MexaHI3MU HOUIMPEHHS TEIUIOTH, TEIUIONPOBIAHICTh, IIIJIBHICTH TEIJIOBOTO
moToKy, 3akoH @Dyp'e. OCHOBHI THUNMM TEIUIOOOMIHHUX amapaTiB. EineMmeHTH miHIHHOT
HEpIBHOBa)XHOI TepMoinHaMiku. JIokaabHa TepMOIMHAMIYHA piBHOBAra, XapakTepHi IPOCTOPOBi
MacmTabu 1 4Yacu, KIHETUYHHI pexuM mporecy, AUQy3iiHUI pexuM Mmpolecy, JiMiTyroua
cragis. [IoTokM peyoBHMHHM 1 Temjia B MaKpOCKOIIYHIA XIMIYHO pearyrouiil cucTeMi, aHajoris
3akoHiB Dyp'e 1 Dika, MOTOKK 1 TEPMOAUHAMIYHI CWIIM, CHiBBiIHOMIEHHs OH3arepa, XiMi4Ha
CTOPITHEHICTh 1 MBUAKICTh XIMIYHOI peakiii, MBUAKICTb MPUPOCTY EHTPOIii B HEOOOPOTHUX
nporecax.

Tema 8. I'iopoounamika 6 ximiuniu mexnonocii. Kibepnemuka 6 XimiuHiti mexHonoeaii.
Ximixo-mexnonoeiunuii npoyec 5K i€epapxiuna cucmema.

EnemenTtn rigpoaunamiku: piBHsHHS Hap'e-CTokca 1 piBHSHHS HENEPEpPBHOCTI, THUIOBI
3aBJaHHA T1POJWHAMIKH B XIMI4HIN TE€XHOJIOTI, TUIOBI CTPYKTYPH MOTOKIB, 3aKOH MOJIOHOCTI,
0e3po3MipHI KOMIUIEKCH, MpHKIaa: yucia PeitHonbaca, @pyaa 1 [lekne, anroputm nodyaoBu
KpUTEpiiB MOJIOHOCTI, MOJIMBOCTI Teopii MOMIOHOCTI JUIs ONHCY XIMIKO-TEXHOJIOTTYHHX
npoueciB. lepapxiyHa CTpyKTypa XIMIKO-T€XHOJOTIYHOro mnpouecy. Konueniis TypOyJIeHTHOTO
TpyOuacToro peakropa i MPOBEACHHS MpPOIECIB MOMIMepH3alii; MpUKIaa: MoJiMepu3alis
1300yTriieny. KiGepHeTnka B XiMiuHIA TeXHOJOT1i. TexHOoIOriYHa cXxeMa BHPOOHHIITBA, XIMIKO-
TEXHOJIOTIYHUN TMpoIec 1 HOoro OCHOBHI CKJIQJIOBi; 3BOPOTHHMA 3B'A30K, YOPHUN SIIUK, BXITHI
CHUTHAJIM 1 KpWBI BIATYKY, KiOGpHETMYHA CHCTEMa: BXOJAM, BUXOJAW, 30YyprOIOdYi i Kepyrodi
napamMeTpH, NMPUHLUUIN MOJETIOBAHHS B XIMIUHIA TEXHOJOTrii, aBTOMaTH4YHI 1 aBTOMaTHU30BaHi
CHCTEMH YIPaBJIiHHI.

Tema 9. 3acanvui yasnenus npo mamepianu. Hanomamepianu, nanomexnonoaii.

Posib HaHOTEXHOJIOTIM B cydyacHOMY cycmiibcTBi. YoMy came HaHOMacIITabd BH3HAyae
ICHyBaHHs YyHiKajgbHOro cBity? Hyib-, 0HO-, ABO- 1 TPUBHUMIPHI HAHOCTPYKTYpHU. 3araljibHi
MIOJIOXKEHHS: B3a€MO/1il HAHOYACTUHOK 3 CepeoBUINEM, iX Gopma, (pa30BHii CTaH Ta €JIEKTPOHHA
OyzoBa, arjiomepallis HAaHOYaCTUHOK 1 iX 130JALi B MaTpuIix. HaHoenekTpoHika: MiHlaTIOpHU3a-
il €JIEKTPOHHUX MPUCTPOIB, IIUIBHICTh 3amKCy iH(oOpMalii, TPUKIaAd BUKOPUCTaHHS HAHO-
TpyOOK (mion, TpioA, IUCIUIEH), OJHOMOJEKYJSApPHI €leKTpoHHI mpuctpoi. HanomammHzu.
HanomaHinynaropu: CKaHylOUYHi TyHEIbHUNA MIKPOCKOII, aTOMHUI CUIOBUN MIKPOCKOII, MOKJIU -
BIiCTh MaHIITyJIFOBaHHS OKPEMHUMH aTOMaMH, CTBOPEHHS aKTHBHHX JIOTIYHHUX CTPYKTYp 3 MaJUX
MOJIEKYJI, 3A1MCHEHHs XiIMIYHOI peakuii Ha miakiaaaui 3 Bukopucrtansm CTM. JIBi mapagurmu
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OTPUMAaHHSI HAHOCTPYKTYpP: «3BEpPXy YHU3» 1 «3HHM3Y yBepx». HaHomarepianu: HaHOCEHCOpH,
aCUMETPUYHI MEMOpaHW, HAHOKOMIIO3MTH, KBAaHTOBI TOYKH. HaHOMeTWIMHA: BHKOPUCTAHHS
HAaHOMATepialliB B JIarHOCTHII, IUIECTIPSIMOBAaHa JOCTaBKa JikiB. HaHompucTpoi: BUPOOHHUIITBO
BOJHIO 3 BUKOPHCTAHHSIM COHSYHOI €HEprii, MajJuBHUN €JIEMEHT, OCHOBHAa CXeéMa BOIHEBOI
eHepreTuku. Hanopeakropu: mpuHiun Aii 1 npukianu. HanokaTani3: karami3 130JIbOBaHUMU Ya-
CTHUHKaMHU, KaTai3 aHCcamMOJIsIMHU YaCTUHOK, KaTaii3 Ha rpaHiX MOHOKPHUCTAJIB, KaTaji3 Ha ¢a-
CETOBAaHUX TPAHIX MOHOKPHUCTAIIIB.

Po30in 2. Jlabopamopmui 3anamms
Tema 1. Ompumannss NaOH ma Cl; enexmpoximiyHum memooom
Tema 2. Ompumanus NaOH: kaycmugixayis coou eanHom
Tema 3. Busnauenns oxcuoy 3aniza 6 MazHe3umax
Tema 4. Cmunockoniynuti ananiz cmanei ma cniasie
Tema 5. Ananiz macmunvHux mamepianie
Tema 6. Ananiz 600U y XiMiuHill NPOMUCTIOBOCHIT

Tema 7. [onsapumempuune ugueHHs 3aKOHOMIpHOCMEU THBepCii caxapo3u ma peeepcii
iHBepmo3u

Tema 8. Ocnosni munu HeiHIliHOI NO8EOIHKU KAMANITMUYHUX CUCTEM HA NPUKAAOL peaKkyil
binoycosa-Kabomuncokozo

Tema 9. Cniecmagnenus pisHux munie Kamanisy

3. CTpyKTYypa HaBYaJbHOI AN CUMILIIHA

HasBu po3minis KinekicTs roanu
neHHa hopma 3a04yHa hopma
yChOT y TOMY YHCIIi yChOT y TOMY YHCIi
0 a |o| mad | igg | c. 0 Jq | i | mad | g | c.
. . p. . . p.
1 2 314 5 6 7 8 91 1] 11 |12 ] 13
0
Po3ain 1. Ha3zea
Pazom 3a poznmimom 1 | 55 2 |- - |6 75 1 - - |63
4 2
Po3ain 2. Hassa
Pasom 3a posmizom 2 | 95 - | 64 - |56 |75 - |12 - |63
Ycvozo 200un 150 2 |- |64 - |62 | 150 1 |- |12 - | 126
4 2
4. Temu ceMiHAPCHKHUX (IPAKTHYHHX, JA00PATOPHHUX) 3aHATH
No Hasga temu Kinbkicts
3/m TOJIUH

1 BBigHe 3aHATTS; BUPINICHHS 33724 4

2 | Orpumanns NaOH ta Cl, enexTpoxiMiuHUM METOJOM 8
3 | Orpumannas NaOH: kayctudikairisi coay BaltHOM 8 4
4 BusnaueHHs1 OKCHy 3aj113a B MArHE3UTaxX 4 2
5 | CtunockomniyHui aHami3 cTalied Ta CIijiaBiB 4 2

6 | AHaii3 MacTUJIBHUX MaTepiajiB 4
7 | Anami3 BoJM Y XiMi4HIi POMHUCIOBOCTI 4 2




8 | [HonsspumeTpruyHEe BUBYEHHS 3aKOHOMIPHOCTEH 1HBEpCii caxapo3u Ta 4
peBepcii IHBepTO3H
9 | OCHOBHI THITM HENHIMHOT TOBEIIHKH KATATITHYHUX CHCTEM Ha 4 2
npukiaai peakiii binoycosa-)KaboTHHCEKOTO
10 | CriBcTaBieHHs Pi3HUX THIIIB KaTalli3y 12
11 | ITimcyMKoOBe 3aHSATTsI, 0OOTOBOPEHHSI pE3YJIbTaTiB, 3aJTIK 8
Pazom 64 12
S. 3aBpanus A caMocTiiiHOI podoTa
No Bunan, 3micT camoctiitHOi pob6oTn Kinekicts
3/m TOJIUH
1 B3aeM03B's130K XiMii Ta XIMIYHOT TEXHOJIOT'11; POJIb Y CYCIIJIBCTBI. 6 7
2 | TepmoamHaMika CKJIaJHUX TPOIECIB. 4 7
3 KineTrka Ta MexaHi3MH CKJIQJIHUX ITPOIIECIB. 5 6
4 | l'ereporenHuii katauis. 5 6
5 | ®@epmenTaTuBHUM KaTaii3. biorexHonoris. ['eHHa iHXeHepisl. 5 6
6 | 3arajpHi 3aKOHOMIPHOCTI Ta MOHATTS KaTai3y. 4 5
7 | MakpokineTnka; ¢ha3oBi IepexoIu. 4 5
8 I'inpoarHamika Ta KibepHETHKA B XIMIYHIN TEXHOJIOTII. 4 5
9 | Hanomarepiaiy, HAHOTEXHOJIOT11. 5 6
10 | Anaui3 Ta miCYMOK pe3yJIbTaTiB JIa0opaTOPHUX POOIT. 20 10
Pazom 62 63
6. InauBinyajibHi 3aBI1aHHA
He nepenbaueni
7. MeToau KOHTPOJIIO
OnuTyBaHHA, KOHTPOJIbHA POOOTa, EK3aMEH.
8. Cxema HapaxyBaHHs 0aJiiB
IToTouHuMI KOHTPOJIb, CAMOCTIMHA POOOTA, 1HIMBIAyaIbH1 3aBAAHHS
KoHntposbaa
poGoTa, EK3?.MCH
) (3amikoBa | Cyma
Po3min 2 nependadena | Pasom poGoTa)
HaBYAJIbHUM
TJTAHOM
T1 | T2 | T3 | T4 | T5|T6 | T7 | T8 | T9
3031313 [3[31]1414) 4 30 60 40 100

T1, T2 ... — TeMu pO3LTIB.
YMOBOIO JTIOMYCKY /10 €K3aMeHy € 00OB’S3KOBE€ BHKOHAHHS 1 3aXMCT BCIX JJaOOpaTOPHHX
pOOIT Ta HaNMCaHHS KOHTPOJIBHOI POOOTH.

IIIkanxa omiHIOBaHHSA

Cyma GaJtiB 3a BCi BUIM HABYAIbHOT Ouinka

JISUTBHOCTI TIPOTATOM CEMECTpPY

JUISL YOTUPHUPIBHEBOI IIKAIH OI[IHIOBAHHS

90 - 100 BIZIMIHHO
70-89 nmo0pe




10

50-69 3a10BLIBHO

1-49 HE3aI0BUILHO

9. PexomeH10BaHa JiTepaTypa

OcHoBHa JiTepaTypa
Kopo6oB A. W. Teopernueckue 0CHOBBI XUMU4eckoil Texnonoruu. — X. : XHY umenu B.
H. Kapasuna, 2014. — 256 c.
Tpacenko JI. H., Kopo6oB A. 1. Xumuueckas skotexHosorus. JlaboparopHblil npakTuKyM
1o Kypcy «2korexHosorus». — X.: XHY umenn B. H. Kapasuna, 2010.
Concepts of chemical engineering 4 chemists / ed. by Stefan J. R. Simons. — Cambridge :

Royal Society of Chemistry, 2007. — 184 p.

IBanoB C. 3aranbpHa XiMiyHa TexHoJoris. IIpoMuCIIOBI XiMiKO-T€XHOJIOTI4HI mpolecu /
C. Ianos, H. Manuyk, I1. bopcyk.— K. : Bun-Bo nam. aBian. yH-ty «HAY-1pyk», 2010.—
280 c.

SBopcekuii B. T. 3aransna xiMiuHa TexHodoris / SABopeskuit B. T., [lepexynko T. B., 3nax
3. 0., Capuyk JI. B.. — JIsBiB : Bug-so Hau. yn-ty "JIbBiBChbKa momitexnika", 2009. —
552 c.

AnekcanapoB B. OOmas xumuyeckass texnosorust / B. Anekcanapos, b. Konnaypos,
A. ApremoB. — M. : Academia, 2005. — 336 c.

KpsutoB O. B. T'ereporennsiii karanusz / O. B. KpsutoB. — M. : Akaznemknura, 2004. —
679 c.

ITpuroxxun U. Ot cymecTByroniero k BosHukaromemy. — Ilep. ¢ anrii. — M.: URSS, 2015. -
296 c.

@pank-Kamenenxkuii JI.A. OcHoBbl MakpokuHeTHKH. Auddy3us u Terioneperaya B XMMU -
yeckoil kuHetuke. — M. : URSS, 2008. — 408 c.

JlonoMmizkHa JiitepaTrypa
Hanorexnonoruu : a3dyka ans Bcex / mon pexn lO. [I. TperbsikoBa. — M. : ®usmariur,
2009.- 368 c.
Peokonkos JI.1. JI€suna B.B., [3um3urypu O. Hanomatepuansl. — M.: URSS, 2014. — 365
C.
[Imun P. Harnsanas OMoTexHONOTHs U reHeThndeckast naxenepus. — M. : URSS, 2014. —
325c.
Contuc M. Teopetnuni ocHoBM mpoueciB XiMmiyHoi Texnosorii / M. Contuc,
B. 3akopnoncekuii. — JIsBiB : Bun-Bo JIbBiB. Hail. yH-TY, 2003. — 430 c.
Hy6unin A.l. OO6iagHaHHS XIMIYHUX 1 cuiikaTHUX BUpoOHMUTB / A. 1. JlyOuHiH,
. M. Xanunk, B. M. Atamantok. — JIsBiB : Bun-Bo Hai. yu-ty "JIbBiB. momitexnika", 2005.
—140c.
Cemenunmn €. M. EHeprorexHosorist XiMiko-TexHojoriuux mpouecis / €. M. Cemenu-
muH, M. C. ManbsoBanuii. — JIbBiB : Bun-Bo Har. yH-1y "JIbBiBChKa nomitexsika", 2005. —
420 c.

10. Ilocunannas Ha inopmaniiini pecypcu B InTepHeri, Bineo-iekuii, inme Meroqu4He
3a0e31e4eHHs

Qaiin-cepsep ximiyHoro ¢akymprery XHY imeni B.H. Kapasina: http://www-
chemistry.univer.kharkov.ua/uk/node/424
buortexnonorus [ DnekTpoHHBIH pecypc]. — http://www.biotechnolog.ru/.

MIT Technology Review. — http://technologyreview.com/.
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