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BCTYII

KommiekcHe ¢axoBe BUIPOOYBaHHS Ha MIATOTOBKY 3700yBadiB CTYICHS
Marictpa cheriaabHocTl 161 «XiMiduHI TeXHOJIOTii Ta 1HXKEHEpis» 3a OCBITHBO-
HAyKOBOIO TIpOrpaMor0 «XiMIYHI TEXHOJIOTII Ta IHKEHEpis» CHpsIMOBaHE Ha
MEePEeBIPKY BIAMOBITHOCTI 3HAHh Ta HABUYOK PIBHIO, HEOOXITHOMY Il HABUAHHS HA
Ipyromy (MaricTepchbKoMy) piBHI BHILIOT OCBITH.

[IporpamMa koMmIUIeKCHOTO (haXxOBOrO BUNPOOYBaHHA BH3HAdae GopMy
oprasizaifii, 3MiCT Ta OCOOJMBOCTI MPOBEJIEHHS BCTYIHOIO BHUMPOOYBaHHS Ha
HOiATOTOBKY 3700yBadiB 3a MPOrpaMor0 «XiMIYHI TEXHOJOTIT Ta 1HXXEHepis»
creiaibHOCTI 161 «XiMiuHI TEXHOJIOTII Ta 1HXKEHEpIisH» APYroro (MaricTepchbKoro)
PIBHS BHIIIOi OCBITH.

MeToro KOMIUIEKCHOTO (PaxoBOTO BUIPOOYBaHHS € OIIIHIOBAHHS PIBHA 3HAHb
BCTYITHMKIB 3 JUCIUILIIH, 1110 MalOTh HAaHOLIbII BaXKJIMBE 3HAUEHHS sl (DOPMYBaHHS
daxoBux komrnereHTHOCTeH. KomiuiekcHe (haxoBe BUMIPOOYyBaHHS 3a (OPMOIO SIBIISIE
co00I0 MMCbMOBHM €K3aMEH 3 HACTYITHUX JUCIHUILIIH:

TeopernyHa enekTpoximisi.

TexHiyHa eIEKTPOXiMis.

3arajbHa XiMI4YHA TEXHOJIOT1S.

TeopeTr4Hi OCHOBM XiMii 1 TEXHOJIOT1i BOJIOMIAITOTOBKH.

XIMI4YHA TEXHOJIOT1sl HEOPTaHIYHUX PEUYOBHUH.

HamnoBHroBayi AJ1s1 HOJIMEPHUX 1 KOMIIO3UIIIITHUX MaTepiaiB.

3B'A3yr04l I KOMIO3ULIMHUX MartepiagiB Ta OCHOBH HPOEKTYBAHHS ixX
CKJIay.

Nk =

8. KoHcTpykiiiiHi  MaTepiaii  Ha OCHOBI MIHEpPaJIbHUX Ta MOJIMEPHUX
3B’ SI3YIOUHX.
9 XiMIYHA TEXHOJIOT1sI KEpaMiKH.

10. XimiyHa TEXHOJIOTIS CKJIa.

11. Opraniyna ximis.

12.  ®i3uuHa XiMmisl.

13. MexaHi3MU OpraHIYHUX PEaKLIi.

14.  XiMmiuHa TEXHOJOT1S KOCMETUYHUX 3aC001B Ta XapuOBUX JTI00ABOK.

3 yciX BHILIEBKAa3aHUX JMCUUIUIIH MNpPOrpaMa MICTUTh MNEpPEeiK TEOPETUYHUX
3aMuTaHb, Kl HEOOXIAHO 3acBOITH Jii BUKOHAHHS KOMILUIEKCHOIO (PaxoBoro
BUNPOOYBaHHS.

Kommnekcne ¢axoe BumnpoOyBaHHs TpuBae 180 xBunuH 0Oe3 mepepsu. [lo
eK3aMCHAIIIMHUX OUIETIB BKIIFOYEHO MO TPU MHUTAHHS 13 (axoBUX IUCIMILTIH, SKI
OXOIUTIOIOTH ~ PI3HOIJIAHOBI ~ TEOPETWYHl 1 TMpaKkTU4HI nuTaHds. [lpuxman
eK3aMeHaIlIiHNX O1JIeTiB HaBEACHUI HAMPUKIHIII TPOTPaMHU.



OCHOBHUM BUKJIAJ

TEOPETUYHA EJIEKTPOXIMIA

PiBHOBa)xHI Ta HE pIBHOBaXHI SfBHMINA B po3unHax. [Ipenmer Ta 3MicT
eNeKTpoximii. BiIMIHHICT €JIEeKTPOXIMIYHUX MPOIECIiB BiJ XIMIYHHUX. [IOHATTS Tpo
CIEKTpOXiMIuHy cucTemMy. CKJIagoBI YacCTHHHU EJEKTPOXIMIYHUX CHCTEM Ta iX
MOXJIMBUM cTaH. Bunu enexkrpoxiMiyHux cucteM. KopoTki icTOpHYHI BIIOMOCTI PO
pPO3BUTOK  enekTpoximii. OCHOBHI 007acTi 3acTOCYBaHHS €NEKTpPOXiMii Ta
NEepCreKTUBH 1i  po3BUTKY. Ponb enekTpoximii B  po3B'A3aHHI MpoOieMu
paIioHaJIbHOTO BUKOPUCTAHHS €HEPTETUYHUX PECypPCiB Ta OXOPOHU HABKOJIHUIIHHOTO
CepeI0BHIIIA.

XiMiuHa J1ig €JIEKTPUYHOTO CTPYMY. XiMiuHa Jdisl €IEKTPUUHOTO CTPYMY. 3aKOHU
Qapanesa. Ywucino @Papaned. Buxim 3a ctpymoM. Kynonomerpu. Teopis
SJIEKTPOIITUYHOI Jucoriarii. KigbKiCHI CIIBBIIHOIIEHHS TEOPii €NEeKTPOTITHYHOL
aucoriaii. 3B'130K M)XK KOHCTaHTOIO Ta CTyNEHEM JucoIliallii (3aKoH pO3BEICHHS
OcTtBanpaa). 3acToCyBaHHs KJIACUYHOI TEOPIi pO3UMHIB €JIEKTPOJITIB ISl TTOSICHEHHS
OCMOTUYHUX BJIACTUBOCTEH, TEPMOXIMIYHMX €(EKTIB Ta XIMIYHOi pIBHOBAaru B
po3unHax enekTpouiTiB. Hemomiku kiacudHoi Teopii €IEKTPOJITIB Ta MUISXH il
yanockoHaneHHs 1o JI.I. Menneneey.

Bzaemonist mixk enektpoiitoM Ta po3zuunHoM. ConbBataiiis (Tigparaiiis) B
po3urHax eneKkTpodiTiB. Di3uyHl Ta EHEepreTMyHi XapakTepUCTUKH NpPoLecy
cosbBaraiii. EHepris KpHCTamiyHOI IpaTku Ta ii po3paxyHOK. CrHiBBIAHOLIEHHS
€HEprii I'paTKu 3 TEIUIOTOIO coJibBaTamii (rigparaiii) 10HiB. Po3paxyHok eHeprii Ta
TEIUIOTH TiApaTalii no TepMoanHaMiuHuM nukiam ["abepa-bopHa.

3B'130K eHeprii cosibBatailii (riapaTallii) 3 BJIACTUBOCTAMH 10HIB. BuU3HaueHHS
eHeprii rigparaunii okpeMux 10HIB. EHTpomii rigparamii Ta yucna rigparamii. Poab
JEJIEKTPUYHOI MPOHUKHOCTI B SIBUILIAX JTUCOITIAIlIT €IEKTPOJIITIB.

[IporoniTnuna Tteopiss KucIOT Ta ocHOB. PiBHsHHa bpencrena. Cydachi
TEHJICHI[Ii B PO3BUTKY BUEHHS PO PIBHOBATY B PO3UMHAX €JICKTPOJIITIB.

Teopiss MIKIOHHOT B3a€MOJii. AKTHBHICTh Ta KOEQIIIEHT aKTUBHOCTI. Bupas
CKJaly pO3UYMHY uepe3 aKTHBHOCTI Ta KOHLEHTpauli. 3arajgbHa Ta CepeaHs
aKTUBHICTH enekTponity. CepenHiii koedimieHT akTUBHOCTI. EkcmepumeHTasibHE
BU3HAYCHHS KOEQIII€HTIB aKTUBHOCTI. [OHHA CHJIa pO3YHHIB.

OcHoBH Teopii MikIOHHOT B3aemoii. Moaenb po3unHy no ['xomry 1 JleGaro-
['toxkento. Ilepuie Habmmxenns teopii Jebas-I'tokkens. [Ipunymienns, nokmnaaeHi B
ocHoBY Teopii [lebas-I'tokkens. 3ictaBineHHs Teopii [lebasi-I'tokkenst 3 AOCTIIOM.
Henoniku nepmoro HaOmuxeHHs Teopii [lebas-Itokkens. YaockoHalieHHs Teopii
Hebas-TI'tokkensa. Jpyre nabnuxenHs teopii [ebas-I'tokkenss Ta Moro yro4HEHHS.
®opmyna [tokkens. BpaxyBanHs rigpataifii 10HIB IpH pO3paxyHKY KOE(]IlI€HTIB
aKTUBHOCTI. Emmipuyni QopMynu mis po3paxyHKy KOEQilli€eHTIB aKTUBHOCTI.
Emnipuyni dopmynu 17st po3paxyHKy KOedili€eHTIB aKTUBHOCTI.

EnexTponpoBigHICT, PO3YMHIB  €JIEKTPONITIB. 3arajibHa XapaKTepUCTUKA
HEPIBHOBAXXHUX SBUII B PO3YMHAX ENEKTPONITIB. [Insxu MOCTaBKM PEYOBHHH IO



MOBEPXHI €JeKTpoAa. EnexTpompoBiiHICTE €NeKTpOdiTiB. (OCHOBHI MOHSTTS.
Buznauennss moHsTh "MoysipHa" Ta "mUTOMA" EIEKTPONPOBIAHICTH. 3B'SI30K MiX
HUMH. PyxJimBICTH 10HIB Ta €IEKTPUYHI 4YMCIIa TiepeHocy 1oHiB. [lpuHImmm
€KCIIEPUMEHTAJILHOTO BU3HAYEHHS E€JIEKTPOIPOBITHOCTI YHUCEN MEPEHOCY Ta 10HHUX
PYXJIUBOCTEM.

ExcnepuMeHTalnbHI J1aHI 10  €JIEKTPONPOBIAHOCTI. BIIMB KOHIIEHTpaIlii,
TEMIIepaTypu, THUCKY Ha €JIEKTPOIPOBIAHICT, PO3YMHIB €JIEKTPOJITIB. 3aKOHU
Komppayma. 3B'SI30k  €IEKTPOMPOBITHOCTI 3 BIACTUBOCTSAMHU EJICKTPOJITIB Ta
npupoioto pozunHHuka. [IpaBuno Banpaena-ITucapxxecbkoro. Kongykromerpis.

Teopetnuna iHTepHpeTalisi eIeKTPOIPOBIIHOCTI enekTpouiTiB. Kiacuuna
(rigpoariHaMivyHa) Teopist eNeKTPONpoBiAHOCTI. (OCHOBHI TOJOXKEHHS Teopil
enekrponpoBigHocTi [ebas-Onzarepa. Enextpodopetnunuii Ta penaxkcamiiHui
edpextu. Y nockonanenus teopii Jebas-Onzarepa. ®opmyna [lugnoscskoro. Edexr
Bina ta mucrnepcis enekTporpoBigHOCTI. KiHeTHYHA Teopis €IeKTPOIPOBITHOCTI.
[TpoToTpomnHa Teopist €NEKTPONPOBIIHOCTI KUCIOT Ta OCHOB.

Hudys3is B po3unHax enekTpoiiTi. CTallioHapHa 1 HecTallloHapHa MOJIEKYJIsIpHa
mudyszis. 3akonu Dika. OcoOauBocTi IUdy31MHUX TPOILECIB B  pPO3YMHAX
enekTpoiTiB. Judysiiinuii norenuian. TepmoanHaMiuHa TPaKTyBaHHS JU(Y31HHOTO
noteHmiany. Teopii [lmanka ta I'engepcona. Merogu oGuucineHHs AUQY31HHOTO
MOTEHI[IATy Ha MEeX1 PO3YMHIB PI13HOT KOHIIEHTpAIlli Ta 3 Pi3HOI0 PYXOMICTIO 10HIB.
MeTtoau Moro 3HMKCHHS.

TepmoauHaMika €JIeKTPOXIMIYHUX cucTeM. OCHOBHI TEPMOJUHAMIYHI (DYHKIIII.
BuznauenHst poO0oTH, BIIMIHHOI BiJl 00'€MHO-MEXaHIYHOI 3a JONOMOI'OK0 OCHOBHUX
TepMoaUHaMIYHUX (PyHKIIH. PiBHsHHSA ['100ca-TI'ensmronsua ta ix ananis. IIpaBuiio
Tomcona. Temneparypuuit koedimient. EPC enextpoximiunoi peaxiii. TerioBuii
edekT enekTpoxiMiuyHoi peakuii. KopucHa poOoTa eneKTpOXIMIYHUX CHUCTEM 3a
HEOOOPOTHUX YMOB.

PiBHOBa)kHI ~ €JIEKTpOAHI  TOTEHIlaM. TepMOAMHAMIYHE  TPAKTyBaHHS
PIBHOBOXHUX  €JIEKTPOJAHMX TOTEHIamiB. TepmoauHamiuHa dopmyna s
pPO3paxyHKy pIBHOBa)KHOTO €JIEKTPOJHOTO TMOTEHIlally. YMOBHUH XapakTep
BEITMYMHU EJIEKTPOJHOTO TOTeHIiany. BogueBa mikana moTeHiianiB. MikHapoiHa
koHBeHI1is mpo EPC Ta exexrpoaHi moTeHITiam.

Knacudikamis enexrponiB. Enexktpomu mepmoro, apyroro poay. [a3osi
esnekTpoau. OKHUCITIOBaNIbHO-BIIHOBHI enekTpoau. [Ipasuno Jlrorepa. loHocenekTuBHI
enexktpoau. CTtaHIapTHI €JleKTpoau. BukopucTtanHs cTaHIApTHUX MOTEHINATIB s
OLIIHKM TEPMOJIMHAMIYHOT MOKIIMBOCTI IPOTIKAHHS €JIEKTPOXIMIYHUX MPOIIECIB.

EnexrpoxiMiuHi kona. [lpuHumnm xnacudikaiii eaekTpoxiMiyHuX Kijd. Tunwm
CNEKTPOXIMIYHUX KUI. DI3UYHI, KOHIIEHTpAIiiiHI Ta XIMIUHI KoJjia. 37BOEH1 XIMIYHI
kona. IloreHuiomerpiss Ta i BUKOPUCTaHHS NpPH MPOBEIACHHI EJIEKTPOXIMIYHUX
JIOCIIKEHD.

Teopiss BUHUKHEHHS enekTpoAHoro noreHuiany ta EPC. ®i3uuyna Ta XiMiyHa
teopii EPC Ta enexkrtpomnoro moteHmiany. Ocmotuuna Teopis Hepncra.
ConpBarariina Teopis [lucapkeBchkoro-I3rapuiiesa ta ii po3BUTOK.

Kinetnka enexkTpomHux mpoiieciB. EnekTpokamiyisipHi Ta €NeKTPOKIHETHYHI
SBUINA. 3arajibHa XapaKTepUCTUKa eJeKTpokamuisipHux sBuiml. [loBepxHeBa, abo



norpannyHa ¢a3a, MOBEPXHEBUM HAUIUIIOK. MeToHa eJIeKTPOKAMISIPHUX KPHUBHX.
Bunu ancop6uii. Tunu noBepXeHEeBO-aKTUBHUX PEYOBHH.

OcHoBu Teopii enekTpokamuisipuux ssuil. Ilepmie Ta Apyre piBHSHHSA
Jlinmmana. ®opmyna ['1606ca Ta OCHOBHE PIBHSHHS E€JIEKTPOKAMUIAPHOCTI. €MKICHI
BUMIpIOBaHHSA. Po3paxyHok ajacopOmiiHux xapaktepuctuk IIAP 3a jganumu
CJICKTPOKAMUISIPHUX BUMIPIOBaHb. [30Tepmu agcopoOinii [TAP.

HynpoBi Touku metamiB. [loTeHIias HyJIbOBOTO 3apsay 1 HYJIbOBI TOYKH
MeTaniB. Meronu BHU3HAU€HHS HYJbOBUX TOYOK. AOCONIOTHA 1 3BelEHA IIKAJIU
NOTeHI1aiB. BukopucranHs 3Be/IeHOT IIKaIN MOTEHITIANIB Y eeKTPOXIMIi.

bynoBa mONBIMHOTO €IEKTPUYHOTO Iapy Ha MEXKI EIeKTPOA-CIEKTPOJIIT.
JlocmiaHi 3aKOHOMIPHOCTI, Ha SKMX 3aCHOBAaHI Cy4yacHi Teopii OyAOBHM MOABIHHOTO
CIEKTPUYHOTO Imapy. EnekTpokiHeTwuHi siBuma. Teopis  KOHIAECHCOBAHOTO
nojBiiHOro Imapy. Teopis monBiiiHOro AMQy3iHOrO Mapy. AncopOiiiiHa Teopis
nojaBiiHOTO 1apy. Mojaens I'pema. bynoBa moaBIHHOIO €IEKTPUYHOTO IIapy Ha
MeXKax HaIliBIPOBITHUK-PO3UYHUH, METAI-PO3ILIAB.

O3HakM Ta XapaKTEPUCTUKU HEPIBHOBAKHUX EJIEKTPOAHMX IpoiieciB. OCHOBHI
O3HAKU Ta XapaKTEPUCTUKU PIBHOBAKHUX Ta HEPIBHOBAKHUX €JIEKTPOJIHUX IPOIIECIB.
PiBHOBaXkHUY MTOTEHIIA 1 cTpyM 0OMiHy. KoMIIpoMiCHUI MOTEHITiaN 1 KOMIIPOMICHHIMA
ctpyM. [loreniian mia crpymom. EnexkrpopyimiiiHa cuiia moaspu3arti.

XiMiyHa i e’deKTpuyHoro ctpymy. 3akonu Dapazges. Buxinm pedoBuHu 3a
ctpyMoM. Bigxunenns Bin 3akoHiB ®apages. 3akonu @Papanes 1 IMIBUAKICTb
eJIEKTPOXIMIYHUX IpoueciB. Enektpoanani3. Kymnonomerpis

3aranpHa XapaKTePUCTHKA KIHETHKH EJEKTPOIHUX MpoleciB. MeTa Ta 3aBIaHHs
KIHETUKH  €JIEKTpoAHMX  mpoueciB.  CTaAifiHICTh  €JIeKTPOJHUX  IPOLECIB.
CnoBinbHeHa, abo0 JiMiTyloua CTafis eJIeKTPOXiMiYHOI peakiii. EiekTponHa
MOJISIpHU3aIlisl Ta EJNEeKTPOJHA MepeHamnpyra. Bumw enekTpogHoi mepeHampyru Ta
Kkinacuikaiis Moispu3aliiHuX sSBUl. BHyTpimHi Ta 30BHIMHI (aKTOpH, SKi
BIUIMBAIOTh HA IIBUJIKICTh €JIEKTPOXIMIUHOI peakilii. MeTo 1 moispu3amiiHuX KpUBUX
Ta HOTO BUKOPUCTAHHS MTPU BUBYCHH1 KIHETUKH €JIEKTPOTHUX MPOIIECIB.

HudysiitHa nepeHanpyra. 3arajibHa XapakTepucTuka Audy31iHOT epeHanpyru.
[Tpyuuray BUHUKHEHHS AUQY31HHOT MepeHanpyru. TepMOAMHAMIYHUN METO/ OMHUCY
nudy3iitHoi nmepenarnpyru. [nsxu gocTaBIsHHS pearyro4uxX 4acTUHOK JI0 TTOBEPXHI
enektpona. Teopis nudysiitHoi mepeHanpyru 0e3 ypaxyBaHHS KOHBEKIIil (Teopis
Hepucra-bpyHnnepa). BuBeneHnns piBHsIHHS, sike 3B'A3ye nu(y3iiiHy nepeHanpyry ta
IYCTUHY KaToaHoro crpymy. llonspuzamiitnuii omip npu audysiiHiA nepeHanpysi.
['pannyna katogHa nudysiiiHa ryctuHa cTpyMy. BuBeneHHs piBHSIHHSA, SIKE 3B'S3Yy€
mudy3iiiHy TepeHanpyry 1 aHOAHy TYyCTUHY cTpymy. Teopis audy3iidHOi
NepeHANpPYTH 3 ypaxyBaHHSAIM KOHBEKTHBHOI nudy3ii. IIpakTHYHO Ba)kiIMBiI BUTIAIKU
KOHBEKTHBHOI u(]y3ii. OOepTOBUI AUCKOBUH €IEKTPOJ Ta eeKTpo 3 KuibileM [1lap
[Mpanarna. OOGepTOBHIl MHUCKOBHI €JIEKTPOJ Ta JUCKOBUH EJIEKTPOJ 3 KUIBIIEM.
OcuHoBu nosssporpadii. PiBusuus InbkoBuua. PiBasiHHS ['eiipoBcbkoro-LibkoBuya.
[Tomsiporpadiuni makcumymu. Bukopuctanas metoa nojsiporpadii B eJ1eKTpoXiMmii.
Hecrarmionapna nudys3is.

Peakmiiina (ximMiuHa) TiepeHampyra. 3arajibHa XapakTEPUCTHKA PEaKI[IHHOI
nepeHanpyru, ii 3Ha4eHHsS B enekTpoximii. Teopis peakmiiiHOI mepeHampyru B



YMOBAax CIOBUIBHEHOCTI T€TEPOreHHOi XIMIYHOI peakuii. BuBeneHHS OCHOBHOTO
PIBHSIHHS, SIKE 3B'A3Yy€ peakliifHy nepeHanpyry ta ryctuny ctpymy. [onspuzamiitauii
omip B yMoBax peakiiiiHoi nepeHanpyru. ®opmyna Tadens. ['pannuna peaxiiiiiHa
ryctuHa ctpymy. PeakiiiiHa mepeHampyra B yMOBaX CIOBUIBHEHOCTI TOMOT'€HHOI
ximiuHoi. [lpuknagum peakiii, y sSKAX 3araibMOBaHa TOMOTE€HHAa XiMIYHA CTajisl.
KoHuenmist peakuiifHOro mapy Ta il BUKOPUCTAHHS JUIsl PO3paxyHKIB KIHETUYHUX
XapaKTEPUCTUK €ICKTPOXIMIUYHUX PEaKIIiil.

EnextpoximiuHa miepeHampyra. 3arajbHa XapaKTepUCTHKa Ta MpUpoa
eJIEKTPOXIMIYHOI TepeHanpyrd. OCHOBU Teopii eIeKTPOXIMIUHOI MepeHanpyru, sKa
HE BpPaxoBY€ CTPYKTYPY MOJBIHHOTO EJIEKTPUYHOIrO mapy. BuBeaeHHS OCHOBHOTO
PIBHSIHHSL €JEKTPOXIMIUHOI MepeHanpyru. Tpu OKpemi BUMAAKU I[HOTO PIBHSIHHA.
®opmyna Tadens mpu CHOBIIBHEHOCTI €JNEKTPOXIMIYHOT CTafii, poO3paxyHOK ii
KOHCTAHT.

Teopist eAeKTPOXIMIYHOI MEpPEHANPYTH, SKa BPAaxOBYE CTPYKTYPY MOABIHHOTO
niapy.

BrnuB cTpyKTypH MOABIMHOIO €JIEKTPUYHOTO IIapy Ha MEKI MIXK €JIEKTPOAOM Ta
CJICKTPOJIITOM Ha MIBUAKICTH MEpediry eNeKTPOJHUX peakilii. BuBeneHHs piBHSHHS
€JIEKTPOXIMIYHOI TEPEHANpYrd, $KE BPAaXOBYE CTPYKTYpY IOJBIMHOTO IIapy.
®dopmyna enekTpoxiMiyHOI nepeHanpyru @pyMkiHa Ta ii 3aCTOCYBaHHS 0 MPOIECY
KaTOJHOTO BUJIJICHHS BOJHIO 3 KHCIUX 1 JY)KHHX €JeKTpomiTiB. Po3BUTOK Teopii
€JIEKTPOXIMIYHOI nepeHarpyru. Teopid peopraHizailii po34uHiB.

OCHOBHI KIHETUYHI XapaKTEPUCTUKU €JIEKTpOoxXiMiyHOi cTafii. CTpyM oOMiHY 1
koe(diieHT nepeHocy. Iopsok enekTpoXiMIYHUX PEaKIid 1 CTEXIOMETPUYHI YHCTIA.
3Buyaiinuid, Oe30ap'epHuit  Ta  Oe3akTuBamiiHMM  mpouecu.  CTaaldHICTD
€JIEKTPOXIMIYHOTO akTy. Kputepii cTagiitHOCTI €1eKTPOXIMIYHOL CTaIll.

da3zoBa nepeHanpyra. ®a3zoBl MNEPETBOPEHHSI B EIEKTPOXIMIYHHMX MpOLECcax.
3aranpHa xapakTepucTthka (azoBux mneperBopeHb. ®opmyna Tomcona. Crenudika
$az0BUX TMEPETBOPEHh B EINEKTPOXIMIYHMX TIpoIecax. 3apo/HKeHHs HOBOI (asm.
TpuBuMipHI Ta JBOBUMIpHI 3apoAKu. BuBim piBHAHB, fKI 3B'SI3yI0Th (Ha30BY
NEepeHanpyry Ta TYCTUHY KaTOAHOTO CTPyMY IIpU CIHOBUIBHEHHI YTBOPEHHS
TPUBUMIPHUX Ta JBOBUMIPHHMX 3apofKiB. OcCOOJMBOCTI KaTOTHOTO YTBOPEHHSI
MOJTIKPUCTAIIIYHUX OCAIIB.

PosButok  Teopii  ¢azoBoi  mepeHanpyru. KpucramoximiuHa ~— Teopis
eJIeKTpoKpucTanizamii. Ponb MIKpoCTpykTypu 1 Ae(eKTiB MOBEpPXHI B Mpolecax
eJIeKTpoKpucTanizaiii. Posb sBuIl Jerigpartanii B mpouecax KaTOIHOIO BHJIJICHHS
MetaniB. Agatomu 1 aaioHu. [loBepxHeBa qudy3ist npu €IeKTPOBUALICHH] METAIIB.

CknagHi eNeKTPOAH1 peakilii. AHall3 TUMOBUX MOJAPU3ALINHUX KPUBUX, SIKI
BIJIOBIJIAIOTh OCHOBHMM BHJAM €IEKTPOXIMIYHOI mnepeHanpyrd. Haknananus
KOHLIEHTpaliiHO1 mnonsipu3anii Ha Judy3iiiHy, peakliiiHy Ta eJeKTPOXIMIUHY
nepeHanpyru. Enextpoximiune ocajkeHHs cmiaBiB. JlodazoBe ocamKeHHS Ta
CICKTPOXIMIUYHE  BINpPOBaPKCHHS  MeraniB. BmmB [IAP  Ha  mBHIKICTB
SJIEKTPOXIMIYHUX TMPOIIECIB 3 PI3HUMH BHUJaMu TiepeHanpyru. OcobamBoCTI nepediry
SJIEKTPOXIMIYHUX MPOIIECIB Y HAMIBIPOBITHUKOBUX EJICKTPOIaX.

CywmimieHl eneKTpoaHl peakilii. 3arajbHa XapakTEePUCTHKA 1 TPUKIAAA
CYMIIIIEHHUX EJICKTPOAHUX peakiiiii. OCHOBHI MOJOKEHHS TEOPii CyMIMICHUX PEaKITii.



[Mpunuun He3anexxHocTi mepediry cymimenux peakmin ([THIICP). IMpunnun
cyneprno3uiiii nonsgpuzamiiaux kpuBux (IICIIK). PesynbTyroui Ta YacTKOBI
(mapuianeHi) nossipuzaniiHi kpuBi. Opjep>kaHHA pe3yJIbTYIOYOi MOJSPU3aALIHOT
KPUBOI 3 YaCTKOBUX Ta i1 pO3KJIaj Ha YaCTKOBI MOJIApU3alliiiHI KpUBI.

HaykoBi  HampssMKd ~ pO3BUTKY  Cy4YacHOi  €JIeKTpoXimii.  3araibHa
XapaKTepUCTUKA EJIEKTPOJII3y BOJHUX PO3YMHIB 0€3 BHUJUICHHS METaliB.
EnexkrpoximiuHi pemokc-mporecu. EnekrpocwHTe3 opraHidyHMX crnoiyk. [Ipomecu
KaTOHOTO OCAKEHHS Ta aHOJHOTO PO3YMHEHHS MeTamiB. Kopo3sis MeTaniB, mpuKiaa
CYMIIIIEHUX €NEKTPOAHUX peakiiii. Enekrpomeramypris 1 raipBaHOTeXHIKA. XiMiuH1
JDKepena CTpyMy, XIMOTpoHika. EfnekTpoxiMiuHi METOIU aHai3y.

TEXHIYHA EJIEKTPOXIMIA

OcHOBH TIPOIIECIB OCA/HKEHHS 1 pO3YMHEHHs] MeTaiiB. [Ipomecu po3unHEeHHS i
OCAJKEHHST METaliB y MpoMUCIOBOCTI. Oca/pKeHHS Ta pPO3UYMHEHHS METajiB Y
BUPOOHMIITBAX  TajbBAHOCTErll, TaJlbBAaHOIUIACTUKH, TiIPOEIEKTPOMETATYPIii,
MOPOIIKOBOT METANYPTii Ta enekTpoxiMiuHoi 00poOku metaniB (EXO).

Bumorn no0 ocamiB MeTaliB, CIUIaBIB Ta KOMITO3HMIIHHUX EJICKTPOXIMIUYHUX
nokputTiB (KEII). 3aranpHi Bumoru. CTpyKTypa MeETalleBUX OCaJiB: O3HAKU
CTPYKTYpH; METOAM BUBYEHHS CTPYKTYpPH; BHMOTH JI0 CTPYKTYpH OCaIiB Yy
BUPOOHMIITBAX. BiICyTHICTB MOp, MITTUHTY, TPIIUH Y TOKpUTTIX. KaToaHi Ta aHOMHI
MeTajeBl MOKPUTTSA, MEXaHI3M 3aXHMCHOI Jii MeTaxy-NMOKpUTTS. PiBHOMIpHICTH 3a
TOBUIMHOIO OCAJIIB METAJIIB HAa MOBEPXHI, 1110 TOKPUBAIOTh. ANre311 METATY-TTOKPUTTS
JI0 METally-OCHOBH; (PaKTOpH, IO BIUIMBAIOTh HA MIIHICTh 34eIlieHHs. CTalicTh
ckiany 1 ctykTypu ciasiB Ta KEII 3a ToBuiuHor0.

Karogni nmpouecu. BruiuB pi3HUX YMHHHKIB HAa MEPEHANPYTY BUILJIEHHS METaly,
HOro CTPYKTYypy 1 BJIACTHBOCTI. 3B SI30K NEpPEHANPYrd BUAUICHHS MeETally, MOro
CTpYKTypu 1 BiactuBocTei. Kiacudikaiiss meTandiB 3a BEIUYHHOIO METaTIYHOI
MepeHanpyru IpHu iX BHUJAUICHHI 13 PO3YMHIB MPOCTUX CoJiel. BIJIMB KOMITIOHEHTIB
MPOCTUX, KHUCIWUX 1 KOMIUIEKCHUX JIY>)KHUX €JIEKTPOIITIB, iX KOHIIEHTpaIli Ha
nepeHanpyry BUIUICHHS MeETally, CTPYKTYPY 1 BIACTHBOCTI OJEP)KYBAaHOTO OCay.
Mexanism nii ITAP na karogne BumineHHsi mertany. Kpurepii Bubopy I[TAP nnsa
SJICKTPOJITIB OCa/HKeHHsT MeTaiB. bimckoyTBoproBaui, ix kiacudikailis 1 MeXaHi3M
T,

BB  ymMOB  (peXuMiB) enekTpoiiizy (TYCTHHH CTpyMy, TeMIEparypH,
BIJIHOCHOTO PYXY €JEKTPOJITY 1 €IeKTPOAY, PI3HHUX PEXKHUMIB MOJSPU3YIOUOTO
CTPYMY) Ha MEepEeHANPYTy BUAJICHHS METAy, HOTO CTPYKTYPY 1 BIaCTUBOCTI.

CymicHe BUIIIEHHS MeTaily 1 BOAHIO. [loTeHIianu MeTaneBHX eJIEKTPOAIB Y
pO34YMHax iX cojiel Ta iX 3HaYeHHs AJIs MPOLECIB €JIEKTPOOCAHKEHHS. 3aCTOCYBAHHS
niarpamu IlypOe Boau aJiss MPOTHO3YBAHHS MOXJIMBOCTI BHUJIUICHHS BOJHIO TIPU
€JIEKTPOOCAKEHH1 METaJIIB 13 €JIEKTPOJIITIB.

CymicHuil pO3psii 10HIB METATB 1 EIEeKTPOXIMIYHE OJICpKaHHS CIUIaBiB.
OcCHOBHI 3aKOHOMIPHOCTI CYyMIIIIEHOTO PO3PAIY 10HIB pi3HUX MeTaliB. BrumB pizHuX
(bakToOpiB HA EJIEKTPOOCAIKEHHSI CTIJIaBiB.



Komnosumiitni  enektpoximiuni  mokputtss (KEII) 1  wmarepianu. Bumum
KOMIO3UIIMHUX  €JEeKTPOXIMIYHMX TIOKPUTTIB 1 cdepu iX 3aCTOCyBaHHS.
Enextponitu-cycnensii  Ta iX BiuactuBocTi. [lopomikoBi  matepianu, IO
BUKOPUCTOBYIOThCA 1t ofepxkanHs KEIT.

Posnonin ctpymy 1 merany Ha KaTojaHiM moBepxHi. [Ipupoaa poscitoBaibHOI
3IaTHOCT1 €JEKTPOJITIB 1 MEXaHi3M NEepPepo3Nojally CTpyMy B HUX. BIumB pi3zHHX
dakTopiB Ha PO3MOALT CTPyMy 1 MeTany. CocoOu OIIHKKM PO3CII0OBAIBHOI 31aTHOCTI
CJICKTPOJIITIB.

Anresis eNEKTPONITUYHUX OCa/iB METaliB 0 MOBEPXHI, fKa MOKPHUBAETHCS.
daxTopu, AKi1 BIUTMBAIOTH HA aJIT€31F0 0CAIB /10 TIOBEPXHI, 10 TIOKPUBAIOTh.

[TinroToBKa TMOBEepXHI BHUPOOIB TEpen OCAPKEHHSAM MeTaniB. MexaHivHi
CocOOU MIArOTOBKU. XIMIYHI Ta €JIEKTPOXIMIUHI CIMOCOOHM MiATOTOBKHU IMOBEPXHI
BUPOOIB Tepesl ocaKeHHSIM MeTaiB. KoHTakTHUI OOMiH MeTamiB (IleMEHTallis) B
TEXHIYHIM eNeKTpoximii. MexaHi3M 1 KIHETMKa KOHTaKTHOrO OOMIHY MeETaliB
(memeHTalrii).

OcamkeHHs] MMOKPHUTTIB Ha Jierki meTanu. OcajKeHHS METalIB Ha aJlFOMIHIM,
MarHii, TUTaH Ta iX CIUIaBH.

AHOAHI mporiecd. AHOJIHA TIOBEIIHKAa METaJIB y MpOoIllecax TrallbBAHOTEXHIKH,
['EM ta EXO. BukopucTtanHsa poO3YMHHUX 1 HEPO3UMHHHUX aHOIB Y TAJIbBAHOTEXHIII],
I'EM ta EXO. AHOIHE pO3UYMHEHHS YUCTUX METAIB 1 METaJIB, SIKI MICTATh METaJIeBI
1 HEMeTaJIeB1 JOMIIIKH.

EnekTpoxiMiyuHe 1 XiMIyHe TmomipyBaHHsA. OCHOBH Teopili  IPOLECIB
€JIEKTPOXIMIYHOTO 1 XIMIYHOrO ToJipyBaHHSA. EjexkTpoxiMmiuHe 1 XIMIYHE
MOJIIPYBaHHSA CTaJl.

HeMmeraneBi MOKpUTTS, SKI OJEPKYIOTh NPU AHOJAHOMY PO3UYMHEHHI METally-
OCHOBH. 3arajibHi BioMocTi. Teopisi mpoueciB yTBOpEHHSI OKCUIHUX 1 (pocharHux
IUTIBOK Ha cTadi. MexaHI3M YTBOPEHHS aHOJHUX IUIIBOK Ha alfOMIHIT Ta HOro
CIUTaBax.

3AT'AJIBHA XIMIYHA TEXHOJIOI'TA

[ToHSATTS XIMIKO-TEXHOJIOTTYHOTO TIpotiecy, kputepii ominku XTII. 3mict 1 meTa
BHUBUYEHHA AUCHMIUIIHKM "3araspHa xiMiuHa texHosoria". ITIoHATTS XIMIYHOI
TEeXHOJIOT1i. I[CTOpUYHMI acreKkT pPO3BUTKY XIMIYHOI TexHoJjorii. Poib XiMiuHOT
TEXHOJIOT1i B TOCMOJAPCHKOMY KOMIUIEKCl YKpaiHu. OCHOBHI TEHJEHIII PO3BUTKY
XIMIYHMX BUPOOHUIITB. MacimTabu 1 aCOPTUMEHT BUPOOHUIITBA XIMIYHOT IPOTYKIIIi.

Knacudikamis XTIl 3a koMIjiekcoM TUHAMIYHUX, XIMIYHUX 1 ()a30BUX O3HAK.
Kpurepii ominku edexktuBHocTi XTII: exoHOMIYHI, couianbHi, €KCIUTyaTalliiHi,
TexHoJor1uHl. TexHonoriyHi kputepii epextuBHocti XTII: cTymiHb nepeTBOpEeHHs,
BUXI1]] [[IITLOBOTO MPOAYKTY, CEJIEKTUBHICTh, IHTEHCUBHICTb.

TepMonrHaMiyHHI aHaI3 XIMIKO-TEXHOJOTIYHOTO mporiecy. [lonepeaniit Bubip
TEXHOJIOTIYHUX pexuMiB mpoBeaeHHs XTII, mo TpyHTyrOThCS Ha OOOPOTHHUX
peaxiisix 3a ydacTio ra3oBoi (piamHHOi) (paszu. TemmepaTypHa 3ajeKHICTh €HEpTii
['i60ca xiMiuyHOT peuOBMHU 1 peakiii Ta 1l po3paxyHoK. TepMoauHaMIYHUN aHaTI3
XTII, mo rpyHTy€EThCS HA OOOPOTHUX peakilisix. Po3paxyHOK piBHOBaKHOTO BUXOJY



JIbOBOTO MPOAYKTY 3 BUKOpUCTaHHAM pizHUX MeToAiB anst XTII, mo rpyHTyIoThCS
Ha MPOCTHUX Ta CKIAJHUX OOOPOTHUX pEaKIlisfix 3a ydacTio razoBoi (asu. Mertoau
pO3paxyHKy pIBHOBRXHOTO BHUXOJYy. BH3HaueHHS BIUIMBY TeMIIEpaTypu, THUCKY,
CIIBBITHOIIICHHS KOMIIOHEHTIB Ha PIBHOBAKHHMHU BHUXIJ I[IJILOBOTO MPOAYKTY.
BuznaueHHs He0OX1THOCTI OpraHizailii peruKily CHPOBUHHU, TPOMIKHOTO BHUBEICHHS
MPOAYKTIB Ta IHEPTHMX KOMIIOHEHTIB 13 peakmiiiHoi cywimii. KinbkicHU#T Bupas
npuniuny Jle Iarense st 000poTHHX peakiiil. Po3paxyHOK piBHOBa)XHOTO
CTYIIEHSI IEPETBOPEHHS Ta BUXOIY LLILOBOTO MpoaykTy /uist XTII, mo rpyHTyeThCs
Ha CKJIaJHUX MapalieIbHUX a00 MOCIiT0BHO-TIapaIebHUX PEaKIlisX.

Kinetnuamii aHam3 XiMmiko-TexHojorigHoro mpomecy. Krnacudikarmis XTII.
Mikpo- 1 wmakpokinernka XTII. BukopucTaHHs KIHETMYHOTO PIBHAHHA JUIA
po3paxyHnkiB moka3HukiB XTII. Tpanchopmaiiiss 3MIHHUX KIHETHYHOTO PIBHSHHAL
IBunkictey peakiii Ta nporecy. [lopsimok peakuii Ta enepris aktuBauii. Kinetnka
XTTI, 1o rpyHTY€ThCS Ha 00OPOTHUX peakiisx. [IoHATTS onTUMaIBbHOT TEMIIEpaTypH
XTII. Po3paxyHOK ONTHMAalbHOI TEMIEPATypd 3 BHUKOPUCTAHHSM KIHETHUYHUX
KOHCTaHT peakxiii.

['oMorenHi Ta reTeporeHHl XiMiuHI Tpolecd. BH3HA4YeHHS TOMOIE€HHOTO
ximigyHoro mporecy. IIpocti peakiii (HE3BOPOTHI Ta 3BOPOTHI), 3aJIEKHICTh
IIBUKOCTI MPOCTUX PEaKIliil BiJ KOHIIEHTpallii Ta CTyNeHs nepeTBopeHHs. JliHig
ontuMalibhux Temmneparyp. Ckmamgai peakmii. Kinetnka romorennux XTII, ix
ocHOBHI 3akoHOMIpHOCTI. [Buakicte XTII, mo rpyHTYIOTbCS Ha OOOPOTHUX Ta
MOCJIIIOBHO-IApATIEIbHUX TOMOT€HHUX peaKIisfiX. BIUTMB TEXHONOTTYHUX MapaMeTpiB
(TemmepaTypH, THUCKY, KOHIIEHTpallii KOMIIOHEHTIB) Ha IIBHJIKOCTI MPOBEICHHS
romoreHHux XTII. Meronu iHTeHcHuikalii roMoreHHuXx MnpoueciB. ['ereporenHi
xiMiyH1 mipouiecd. OCHOBHI MOJIOKEHHs. KiHETHKa TeTepOoreHHUX HEeKaTalITUYHUX
MPOLIECIB.

Knacudikamis rereporennux Hekatamitudyaux XTII. OcHoBHI  Mojem
rereporeHHnx XTII. Cranii mpoxomxeHns rereporeHHoro XTII. Jlimitytoua cramis
XTII. Cramionapuuii pexxum XTI1. BusHaueHHs qiMiTyr0401 CTaail 3 BAKOPUCTAHHIM
TEMIIepaTypy, WIBUIKOCTI TOTOKY, TOHMHM TioMmeny TBepaoi ¢(asu. Oobmacti
npoxokeHHs rereporeHHoro XTII: 30BHimHbOAU(Y31MHA, BHYTPIIIHBOAU(Y31MHA,
KiHeTnyHa. [mxeHepHi Metoau iHTeHCcudikalii JiMiTyrouoi ctamii X TII. OcobmuBocTi
reTepOreHHOro MPOIlecy B cucteMi '"ra3-piauHa’.

Karamitnuni  nponecu. IlpomwucnoBuid  karam3z. Cranli  rereporeHHo-
KaTaJiTHyHOro mpouecy. OcoOIMBOCTI MPOXOMKEHHSI T'€T€POr€HHO-KATaNITUYHOTO
XTII. TexHOJOTIYHI XapaKTEPUCTHUKW TBEPAMX KaTali3aTOpIB: aKTUBHICTH,
CEJICKTUBHICTh, poOoya Temreparypa, KaTaliTU4HI OTPYTH, NUTOMA IOBEPXHS,
nopyBaticTh Ta iHII. CTyIiHb BUKOPUCTAHHS BHYTPIIIHBOI MOBEPXHI KaTaI13aTOPIB.
Kinetnuni  ocoOiuBoCcTI  rereporeHHo-kaTamiTuuux  XTII.  IIpomwuciosi
KaranizaTopu (KoHTakTh). KiHeTnka roMoreHHoro katamizy. KoHCTpykiii peakTopis
JUTSL KaTATITUIHUX TIporieciB. OCOOIMBOCTI KOHCTPYKITIi PEaKTOPIB ISl TIPOIIECIB ITi]T
THUCKOM.

IaTencudikaris KaTaJIITHYHUX XIMIKO-TEXHOIOTTYHUX IIPOIIECIB.
KoHncTpykTuBHI 0co0auBOCTI peakTopiB st poBeneHHst XTI pi3HUX THIIIB.



XiMiuHi peakTopH. [aeanbHi Mozesl peakTopiB 1 iX MPOMHUCIOBI MeTaMop(do3u.
TeMnepatypHuid peKUM B peakTopax: 130TepMIUYHMM, aia0aTUYHUNA, MOJITEPMIYHUH.
AniabaTuyHa 3MiHa Temmeparypu B peakTopl. OcoOIUBOCTI po3paxyHKy poOOYOro
o0'emy amiabatuyHoro peaktopa. KOHCTpYKTHBHI OCOOJIMBOCTI PEaKTOPIB IS
HOIATPUMAHHS ~ ONTUMAJIBHOTO  TEMIEPATYpHOTO  PEXHUMY:  130T€PMIYHOTrO,
a71a0aTUYHOTO, MOITEPMIYHOTO.

KOHCTpYKTHBHI OCOOJMBOCTI PEAaKTOPIB IS MPOBEJCHHS TOMOTEHHHMX 1
reTepOreHHUX TMpOIeCciB B cucTeMax ''ra3-TBepiae Tino", '"raz-piguHa", "pinuHa-
TBepAe Tuo". OCcOOIMBOCTI KOHCTPYKIII peakTopiB Ui KaTaTiTUYHUX MPOIIECIB.
OcoOmuBOCTI KOHCTPYKIII PEaKTOpiB I TPOIECIB i THCKOM. KOHCTpPYKTHBHI
0co0IMBOCTI peakTopi it mpoBeneHHs X 11 pi3HuxX THMIB.

CupoBunHa Ta eHepretuuna miacucremu XTII. CupoBunHI mKepena XiMiuHOI
npomucioBocTi. Knacudikanis cupoBuHHHX pecypciB KomriuiekcHe BHUKOPHCTaHHS
cupoBuHU. KOMOIHOBaH1 XIMIKO-T€XHOJIOT1YHI CUCTeMHU. [1iIroTOBKa CUPOBUHU IS
XTIL

30arayeHHsi TBEpJ0i, PIAMHHOI CHUPOBHUHU Ta KOHIEHTPYBAaHHS (30aradyeHHs)
razoBux cymimeit. Crangaptuzaiis cupoBuHU. [IpoOreMu HeENoBHOI mepepoOKu
CUpOBHHM. Binxomu BupoOHMIITBA Ta iX kiacudikaimis. TumoBi cxemu
3HEIIKOJKEHHSI Ta30BUX, PIAKUX 1 TBEPAUX BIAXOAIB BUpOOHHUIITBA. EHeprernuHi
JoKepenia  XIMIYHOI  NMPOMUCIOBOCTI.  PallioHanbHEe  BUKOPUCTAHHS — €HEpTii.
Eneprorexnonoriunnii npuHiun XTII. OCHOBHI TE€XHOJIOTIYHI METOAW YyTHIII3allil
BTOPUHHUX €HEPropecypciB.

Binxomu XTII: BTOpHMHHE mxepeno eHeprii Ta pecypciB. IloTeHuiiiHi 3amacu
BTOPUHHUX €HEPreTUYHUX pecypciB. YmoBH (OpMYyBaHHS  BIAXOAIB  Ha
NIJIPUEMCTBAX XIMIYHOI, HadTonepepoOHOi Ta HA(TOXIMIYHOI MHPOMHUCIOBOCTI,
YOPHOI Ta KOJIbOPOBOI METANYprii, IPOMUCIOBOCTI OyAiBEIbHUX MaTepiaiB.

BupoOHUIITBO MiHEpaTbHUX JOOPUB SIK MPUKIIA]] T€TEPOTCHHUX HEKATAITUYHUX
XTII. BupoOHHITBO MiHEpaNbHUX  JOOpPUB SIK TPHUKIAJ  TETEPOreHHUX
HekartamituyHux XTII. Bukopucrtanus 1 06’emu BupoOHuiTBa. CupoBuHHa 0aza
dbochopoBmicHUX MiHepaTbHUX M00puB. Di3uKO-XiMiYHE OOTPYHTYBAHHS PEXKHMIB
pocToro, nojpifiHoro cynepdocdary. TexHOIOTIUHI cCXeMH BUPOOHHIITBA.

BupoOHunTBO comm 1 COMOBHX MPOAYKTIB. Di3MKO-XIMIUHI BJIACTHBOCTI Ta
MPUHITUTIOB] TIOJIOKEHHS XIMIYHOI B3a€EMOJIIi CHPOBUHHUX Ta BUXIAHUX PEYOBHUH Y
nporecax BUPOOHUITB KaJIbIIMHOBAHOI COJIM, «BAXKKOD» COAM, KAayCTUYHOI COIU
XIMIYHMM Ta EJEKTPOXIMIYHUM CHOocOoOaMH, MUTHOI COAM, KPUCTAJIYHOI COJH,
OKCUIy Kaubllito, okcuay Byriemo(IV), oxcumiB amoMidito, xjopy. [amysi
3aCTOCYBaHHS KaJbLIMHOBAHOI COJM 1 CONOMPOAYKTIB, OKCH/IB AFOMIHIIO, @ TaKOX
XJIOpY. XIMIUHI CXEMU OJIepKaHHS IIUX BAXKIJIMBHUX CTPATETIYHUX MPOAYKTIB.

XiMmiuHa mnepepoOKa mandvBa SK MNPUKIAJ KOMIUIEKCHOTO BHKOPHUCTAHHS
cupoBHHH. XiMi4Ha mepepoOKa manvBa SK MPUKIAJl KOMIUIEKCHOTO BUKOPUCTaHHS
cupoBuan. Kmacudikamis manmusa. CupoBunHI 3amacu. [IpoGnemu paiioHaqbsHOTO
BUKOPUCTAHHS Ta EKOHOMI1 MaInBa.

XimiuHa mepepoOka HapTH SIK TPHUKIAA KOMIUIEKCHOTO BUKOPHUCTAHHS
cupoBuan. Knacudikamis nvadtu. CupoBuHH1 3amacu. [Ipobiemu parioHaTbHOTO
BUKOPHCTAHHS Ta €KOHOMIi TPOYKTIB HAPTOIEPEPOOKH.



BupoOHunTBO excTpakiiitHoi GpochopHoi KUCIOTH SIK MPHUKIA] TeTePOT€HHOTO
XTTI knacy "pinuna - TBepae Tuio". CupoBuHa, Pi3uKo-XiMidH1 OCHOBH. JloMilIKH, iX
BIUIMB Ha Imporec. TexHoyoriuHa cxema. AmnaparypHe odopmieHHs. Exonoris
BUpoOHUIITBA. OOJIACTI BUKOPUCTAHHS.

BupoOGuunrso TEPMIYHOI dhochopHoi KHUCJIOTU K TIPUKJIIA]
BHUCOKOTEMITepaTypHOTO Mporiecy. O0'eMu BUpOOHUIITBA Y CBITI 1 B Ykpaini. O6nacti
BukopuctanHa. CupoBuHHa 0a3a B YkpaiHi. DI3MKO-XIMiYHI OCHOBHM MpPOIECY 1
OOIPYHTYBaHHS TEXHOJOTIYHOI CXEMHU SIK Pe3yJabTaT BHUPIIICHHS TEXHOJOTIYHHUX 1
EKOJIOTIYHUX TIpoOieM BHpOOHUIITBA. OCHOBHI (THUIIOBI) TEXHOJIOTIYHI PEAKTOPH.
Criocobu oTpuMaHHsS eKCTpakiiiHoi GocPOpHOi KUCIOTH — MepeBaru Ta HEJOJIKH.
Hanpsimu BUpiIIeHHS €KOJIOTTYHUX MpoOieM Y BUpOOHUITBI (HochOpHOi KHUCTOTH.

BupoOHunTBO cynb(aTHOT KUCIOTH SIK MPUKIIA] CUHTE3Y €HEPrOTEXHOIOTTYHOT
oaratoctyneneBoro XTII, mo mpamoe 3a arMmocdepHoro Tucky [amysi
BUKOPHUCTAHHS. CupoBuHHI JOKEepena. D13UK0-XIMIUHE OoOTpyHTYBaHHS
TEXHOJIOTIYHUX PEXKUMIB BHUPOOHHUITBA okcuay cyibPypy(IV), fioro okucHeHHS 1
abcopoOuis. Karamizatopu okucHenHst okcuay cyiasdypy(IV). Exonoriuno-6e3neuna
texHoJsoriuHa cxema JIK-/IA. OcHOBHI TEXHOJIOTI4HI pEeaKTOpPU BIIIJICHHS 00may,
OKUCHEHHs 1 abcopOmii. IlepcriekTuBH BIOCKOHAJIIEHHS MPOIECIB BUPOOHUIITBA
CyNb()aTHOI KHCIIOTH.

BupoOHUIITBO XJI0pUAY BOAHIO 1 XJIOPUIHOI KUCIOTH. 3aCTOCYBaHHs 1 CIIOCOOU
BUPOOHUIITBA XJIOPUAY BOIHIO Ta XJIOpWUAHOI KucioTH. CupoBuHa. TeopeTwdHi
OCHOBU TIPOILIECIB OJEP)KaHHA XJOPUAY BOJHIO Ta XJIOPUIHOI KHCJIOTH,
(dyHKI[IOHAIbHA Ta MPUHIIMIIOBA TEXHOJOTIYHA CXEMa, amapaTrypHe Oo(OpMIICHHS.
Bigxoau BUpOOHUIITB.

CuHTe3 aMiaky Ta XIMIKO-TEXHOJIOTIYHA CHUCTEMa HEOPraHIYHOTO Kiacy 31
CKJIaIHOIO CXEMOI) TEXHOJIOTIYHUX 3B'S3KiB. AMiak SK OCHOBa BHPOOHUIITBA
a30TOBMICHUX criofayK. CHpOBUHHI Jkepena. BUpOOHUIITBO TEXHOJIOTTYHHUX Ta3iB Ha
OCHOB1 TBEpPAMX, PIAKUX Ta Tra3omnoiOHuX mnanuB. Di3uKo-XiMIYHI OOIPYHTYBaHHS
pEXKHUMIB MAapOMOBITPSIHOI KOHBEpCii MeTaHy, KoHBepcii okcuay Byrierro(ll) Ta
OUMINICHHS TEXHOJOTIYHMX Ta3iB BiJ KUCHEBUX crojiyK. Karami3atopu BiamijacHHS
BUPOOHUIITBA CUHTE3-Ta3y. TUIOBI MPUHOMU peati3allli eHeproTeXHOJIOTTYHOI CXEMHU
BUPOOHMIITBA cUHTE3-Ta3y. OCHOBHI TEXHOJIOTIYHI PEAKTOPU BIIIIICHHS CHUHTE3-
ra3zy. TexHONOr14HI 1 eKOJOT1yH1 MPoOJeMHU Ta iX BHUPIIMIEHHS Y BIIJIIJICHHI CUHTE3Y
amiaky. P13MKO-XIMI4HI OOIPYHTYBaHHSI PEKUMIB IpoLieCy CUHTE3y amiaky. OCHOBHI
TEXHOJIOT14HI peakTopu. [lepcrneKkThBU BOOCKOHAJEHHS TEXHOJOrIT BUPOOHMIITBA
amiaKy.

BupoOHUIITBO HITPATHOI KUCIOTH K MPHUKJIAJ CHUHTE3y BUCOKOTEXHOJOTTYHOL
XTC. CupoBunHI1 Jxepena. TeXHOJOTIUHI 1 €KOJIOTTYHI TPOOIeMH, 0 BUPIIIYIOTHCS
npu BupoOHHITBI HK. ®i3uko-xiMiuHe OOIPYHTYBAaHHSI TEXHOJOTIYHUX PEXHUMIB
CTaaiii KOHBepcii amiaky, aOcopOIlii HITPO3HWX Ta3iB Ta 3HEMIKOJKEHHS
TEXHOJIOTIYHUX BUKHUAIB. Kartamizatropu KOHBepcii amiaky Ta mpoOjieMud eKOHOMIi
miaTuHu. EHeproTexHosorivna cxema BUPOOHMIITBA PO3BEICHOT HITPATHOI KUCTIOTH.
OCHOBHI TEXHOJIOTIYHI peakTopu. BUPOOHUIITBO KOHIIEHTPOBAHOI HITPATHOI
kucnotu. Di3uko-xiMidyHe OOIPYHTYBAHHS TEXHOJOTIYHHUX PEXHUMIB IPOLECIB.
Texnomnoriuni cxemu. [lepcrniekTHBY BIOCKOHAJICHHS TeXHOJOT1H BupoOHuirrea HK.



BuBueHHss npUHLUIIB POOOTH Ta KOHCTPYKIINA TEXHOJIOTIYHUX PEaKTOpiB, IO
BUKOPUCTOBYIOTHCS B €HEPIrOTEXHOJIOTTYHUX CXeMaX BUPOOHUIITBA a30THOI KUCIIOTH.

Cunre3 metminoBoro cnupty. O01acTi BUKopucTanHa. Macitabu BUpOOHHUIITBA.
CupoBunHa 6a3a. BUpoOHMIITBO CHHTE3-Ta3y METUJIOBOTO CHUpPTY. DI3UKO-XIMIUHI
OCHOBH TIPOIIECY CHUHTE3y METHJIOBOTO CHHUPTY Ta OOIPYHTYBAHHS TEXHOJIOTIYHUX
pexumiB. KoMIOHYBaHHS TEXHOJIOTIUHOI cXeMHU. AnapaTtypHe oQOpMIIEHHS MPOIECY
(TUmoB1 TWpHOMH). AHAJITHYHE TOPIBHAHHS TEXHOJOTIl CHHTE3y HEOpTraHIyHOi,
010X1MI4HO1, OpraHiuHOI MPOAYKIIi SK pe3yNbTaT 1HKEHEPHOTO BUPIMICHHS (Pi3UKO-
XIMIYHUX TpOOJIeM peakiii CHHTe3y pe4YOBMH. BHUBUEHHS MPHUHIMIIB POOOTH Ta
KOHCTPYKIIIT TEXHOJIOTIYHUX  PEaKTOpIB, 10 BUKOPHUCTOBYIOTBHCS B
CHEprOTEXHOJOTIYHUX BHUPOOHHUIITBAX METHJIOBOTO CHOUPTY. 3aco0M 3axHCTy
amapaTtypu Bi Kopo3ii. LIukaiuHICcTh IpoIIeCiB, BiATYBKA.

CuHTE3 eTHIIOBOTO CHHUPTY — XIMIKO-TEXHOJIOTIYHA CUCTEMa OPTaHIuHOTO Kilacy
31 CKJIQJHOK CXEMOI TEeXHOJIOTIYHUX 3B's3kiB. OO0'eMu BupoOHuITBa. OOsacTi
BUKOPHUCTAHHS, CHUPOBMHHa 0a3a. BHUpOOHMUTBO TEXHIYHOIO ra3zy Ta ETHIICHY.
TexHONOr1YH1 Ta €KOJIOT14HI MPOoOJeMH, iX BUPIIICHHS NMPU BUPOOHUIITBI €TUIICHY.
®Di3UK0-XIMIYHI OCHOBU TIPOLIECY MPsMOi TiJipaTaiii €THJIeHYy 1 OOTpyHTYBaHHS
ONTUMAJIBHUX TEXHOJIOTIUHUX pexuMiB. Karamizaropu cunte3y. KommonyBaHHS 1
OOIPYHTYBAaHHS TEXHOJOIIYHOI CXE€MHU MNpsAMOI Tigpartalli €TWIEHY $K pe3yJbTaT
ONTHUMI3allli TEXHOJIOTTYHUX PEXHUMIB 1 PIIICHHS TEXHOJOTIYHUX TpoOsiem. CuHTe3u
Ha OCHOBI €TUJIOBOTO CIUPTY, BUPOOHMUIITBO UBIHUTY. BUBUEHHS MPUHIUIIIB poOOTH
Ta KOHCTPYKIIi peakTOpiB Y BUPOOHUIITBAX CUHTE31B €TUIIOBOTO CIIUPTY TA JUBIHLIY.

TEOPETUYHI OCHOBMU XIMII TA TEXHOJIOI'TI BOAOIIIAIOTOBKU

PamionanpHe  BUKOpHWICTaHHS  BOJHHMX  pecypciB.  OOOpPOTHI  CUCTEMH
BogonocrayaHHs. Ponp Ximii Ta XIMIYHOI TEXHOJIOTHi y BHPIIIEHHI MUTaHb
PO3IIMPEHHS PECYPCIB MPOMHUCIOBOIO BOJOMOCTAUYaHHS, a TAaKOX Y BUOOpPI METOMIB
3aXHUCTY BOJIOMMMII] Ta HABKOJUIITHBOT'O CEPEIOBUINIA Bl 3a0pyAHEHHS.

XapakTepucTuka TPUPOTHUX JOKEpEN BOJOMOCTAaYaHHS JUIsl TMHTHHUX 1
npoMuciioBux 1inen. Knacudikaris pxepen ta BOAOWMHUIL TPUPOJHOI Boau. Bumoru
710 BOJIM P13HOTO MPU3HAYEHHS.

Krnacudikanis i xapakTeprcTHKa CTIYHUX BOJ| 32 MICLIEM iX yTBOpeHHs. Meroau
Ta TPUHIUIN KaHATM3yBaHHA CTIiYHUX BOj. O4HCHI cnopyau, iX NpU3HAYCHHS.
YMOBH CIyCKY CTIYHUX BOJ JI0 BOAOMMHMII. 3aKOHOJABYl aKTH YKpaiHW Ta 1HIIUX
KpaiH CBITY II0JI0 OXOPOHU MPUPOJTHUX BOJAOUMHMIIL 1 BOJHUX PECYPCIB.

[Tpuponni Ta cTiuHi1 BOoau — 6araTOKOMIIOHEHTHI reTeporeHHi cucteMu. Boaa sk
XiMIYHA CHOJyKa. AHOMajbHI BJIACTUBOCTI BOAHW. Mojem CTPYKTypH PIIKOI BOMIM.
®i3uyH1, XiMi4HI, 010J10T14HI (0AKTEP10JIOTIYHI) MOKA3HUKH SIKOCT1 BOJIH.

Knacudikaris aoMmimok Ta 3a0pyaHIOBa4YiB BOAM 3a iX ()a30BO-IUCIIEPCHUM
cTaHOM. 3HaueHHs kiacudikaiii, po3poodsnenoi JI. A. KynbcbkuMm, s BHOOpPY
aPTEPHATHBHUX METO/IIB BUIAJICHHS JIOMIIIIOK 3 BOJIH.

bespearentHi Meroau o00poOku Boau, cdepa ix 3actocyBaHHs. llepBuHHE
ountieHHss Boau. IIpomipkyBaHHS Kpi3b PEUITKM W CITKM. TeopeTHYHI OCHOBHU
MpoIiecy BIiJACTOIOBaHHs AoMmimok. PiBHsHHsS CTokca Ta MOro 3acTOCYBaHHS 0



IPOLECY OCAKEHHS IPyOOIUCTIEPCHUX JOMIMIOK. ['iApaBiaiyHa KPYyMHICTh YaCTUHOK
Ta 1i Bu3HaYeHHs. O0alHaHHS MEXaHIYHUX METOJIIB MATOTOBKHM Boju. KoHCTpyKIii
Ta TPUHIMO Jii  MICKOBJIOBIIOBAYiB, Ha(TOMACIOBJIOBIIOBAYiB, IIMKJIOHIB,
HEeHTPU(YT; TOPU3OHTAIBHUX, BEPTUKAIBHUX, pajJllalibHUX, TOHKOIIAPOBHUX
BIJICTIMHHKIB.

Bunanenns 3 BoIM 3aBHCIHMX PEYOBHH 3a JOMOMOro0 (iuIbTpyBaHHS, cdepa
3actocyBaHHs MeTtoay. Knacudikariis GpuibTpiB 13 3epHUCTUM 3aBaHTakeHHsIM. Ctaii
binpTpormkiy. Bumorm 1o 3epHucTOoro 3aBaHTaKeHHS (QinAbTpiB. [ '0NOBHI
KOHCTPYKTHBHI €JIEMEHTH ¥ MPHUHIMI il CAMOIUIMBHHX Ta HaMipHUX (QUIBTPIB.
[TposicHIOBau1 13 3aBUCIUM IIAPOM OCaay — akceneparopu. J(BOMOTOKOBI QiIBTPH.

[lepeBaru 1 HEAOMIKK 3aCUMHUX (PUIBTPIB, KAPTPUIKHUX (PUIBTPIB Ta CITIYACTUX
¢biapTpiB. BuzHaueHHs MOHATTS «MikpodimpTpamis». OCHOBHI BUAM MaTepiamiB A
BUTOTOBJICHHS MIKPOQIbTPAIIHUX KAPTPUKIB.

dnotamitHuii METOJl BHJAAJCHHS 3 BOJM 3aBUCIUX PEYOBUH 1 cdepa HOro
3acTocyBaHHsA. YMHHUKH, M0 BIUIMBAIOTh Ha ePeKTUBHICTH (roTarrii. [lopiBHsIIbHA
XapaKTepUCTUKa HaMipHOi Ta BakyyMHOi uioTarii. Tumosi cxemu HamipHoi QuioTarri:
MPSIMOTEUIifH1, YACTKOBO MPSIMOTEU1iHI, perupkysiniiai. [Ipunuun aii daoraropis:
IMIIEJIEpHOT0, 3 TOPUCTHUMM KOBMAuKaMH, eleKkTpodioraTopa, (uoTaTtopa CUCTEMHU
«AepodaoTopy.

Koarynsmiitna o6po6ku Boau Ta cdepa ioro 3actocyBaHHs. Di3UKO-XIMIUHI
OCHOBH TIPOIIECY KOaryjtoBaHHs JoMmimok Boau. KomoigHi cucremu, ix OyaoBa Ta
BinacTuBocTl. KiHeTmyHa § arperaTMBHA CTIMKICTh KoJoinHux cucrteMm. Cramuii
yTBOpPEHHs Ta OyJ0Ba MilleNy, MOJABIMHUNA eleKTpUYHUM 1map. ['0JI0BHI MONOKEHHS
Teopii cTiKocTi JioPoOHUX 30iei. KoarynsiHTH, 110 BUKOPUCTOBYIOTh JIJIsi OOPOOKH
BOAM, 1 BUMOrd 10 HuX. Jlo3a koarymsHty Ta ii BuOip. DIOKyIdHTH, WO
BUKOPHUCTOBYIOTh Yy TpOlIecax OYMIIEHHS BOAU. EleMeHTH cXeM OuMWIIeHHS BOIHU 3a
JIOTIOMOTOI0  KOaryJsiii Ta QOKYJAIli: OCHOBHE Ta JOMOMIDKHE OOJaJHAHHS,
KOHCTPYKTHUBHI ~OCOOJIMBOCTI ¥ TPUHIMII i Kamep IUIacTiBIEYTBOPEHHS,
MPOSICHIOBAYIB.

MemOpanHi niporiecu: ynbTpadinbTpariis. TeopeTudHi Ta TPUKIAJHI ACTIEKTH
rpynu MEMOpaHHHX METOMIB BOJOMIATOTOBKH. Tunu MeMmOpaHHOI ¢iabTpaiiii,
MEeMOpaHHUX €JIEMEHTIB 1 MarepiajgiB MeMmOpaH, OCHOBHI CTajail TEXHOJOTIi
yIbTpadIbTPAIIAHOTO OYHUIICHHS BOJM, TEXHOJOTIYHA CXeMa IMPOIeCy 1 MPHUKIaan
ekcruryatailii. BusHaueHHs mepeBar 1 HEJOJIIKIB Cy4acCHOTO MEMOpPaHHOTO METOAY
OYUIICHHS CTIYHHUX BOJI.

MeMmOpanHi npolecu: 3BOpOTHUN ocMocC 1 HaHO(DIbTpania. TeopeTuuHi OCHOBH
METO/I1B, 00JIACTI 1X 3aCTOCYBaHHS, a TAKOXX BUMOTH JIO0 SKOCT1 00pOoO0I10BaHOT BOJIH 1
CKJIaJ] OUYMIIEHOI BOJAM, OTPUMAHOI 3 BUKOPUCTAHHIM MeMOpaH pi3HUX TUMIB. bynosa
PYJIOHHUX MEeMOpaHHUX €JIEMEHTIB, iX Kiacu@ikaiis Ta NpuHIUNIU poooTu. OCHOBHI
npaBuiia 1 0COOIUBOCTI KOMIIOHYBAHHS TEXHOJIOTTYHUX CXEM.

OxucHI MeTonu 3He3apakKeHHS BOAM M cdepa ixX 3acToCyBaHHS. XJIOPYBaHHS
BOJM: JIisl CTIOJYK XJIOpY Ha OakTepli Ta MIKpOOpraHi3mMu, MiHEpajbHI ¥ OpraHiuHi
JOMIIIKA y Boau. llokasHUKM XJIOpYBaHHS BOJAM, J03a XJOpYy, cHocodu ioro
3HAaXO/KeHHs. XJIOPOBMICHI ~peareHTd, 110 BHUKOPUCTOBYIOTH y Ipolecax
3He3apaxeHHs Boau. O30HYBaHHS BOJAMU: I[I€peBard Ta HENONIKH METOdY



3HE3apa)XeHHsI BOJM 3a JOMOMOror 030Hy. OCHOBHE amaparypHe oOJaJHaHHS i
3HE3apPAKEHHsSI BOJM peareHTHUM MeTojnoM. OO0poOka Boau 10HaAMHU OJIArOpOJAHHMX
MeTaliB (oiroauHamis). O13UKO-XIMIUHI METOJIM 3HE3apaKCHHS BOIH.

Bunanenns 3 BoJu TOMIIIOK 32 JIOTIOMOTOI0 TBepiux copOeHTiB. CyTh (hi3uyHOT
aacopOiii, chepa 3acTtocyBaHHA MeToay. JluHaMmika Iporlecy ajacopOrii: MoJeIb
[[InnoBa, BuximgHi KpuBiI mporiecy copOuii. CopOeHTH, 10 BUKOPHUCTOBYIOTH Y
mpoliecax BOJOMIATOTOBKM. Mertoau pereHepanii copOeHTiB. Tumm cxem Ta
oOnamHaHHS aACOPOIIHHOI OYMCTKH BOAHM. AJCOpPOEpU 3 HEPYXOMHUM, PYXOMHM Ta
TICEBIO3P1HKCHUM IIIapOM COPOCHTY.

[Tom’skmienHs Boau peareHTHUMH Metoaamu. CyTh 1 cdepa 3acTocyBaHHS
TEpMIUHUX MeTOAIB. PearenTHi Meronmu: (i3MKO-XIMIYHI OCHOBH, PEAareHTH, IO
BUKOPHCTOBYIOTh y Tporiecax OoOpoOKH BOAM Ta iX TMOPIBHSUIPHA XapaKTEPUCTHKA.
AmnapatypHe OCHAIIEHHS BIJIUIEHb peareHTHOi 00pOOKU BOJIH.

[Tom’sikIIeHHs Ta 3HECOJIEHHS BOJM 3a JIOMOMOTOK 10HHOTO OOMiHy. Mapku
10HITIB, iX OymoBa Ta BJIACTMBOCTI. XIMi3M 1 piBHOBara peakiiiii 10HHOTO OOMiHY.
Jlunamika mporiecy 10HHOTO OoOMiHY. THIMOBI CXEMHU IMOM’ SIKIIEHHS Ta 3HECOJICHHS
BOJM 3a JIONIOMOTOK METOJy 10HHOTO OoOMiHy. [IpuHuumm Aii Ta KOHCTPYKTHBHI
0CcOo0JIMBOCTI PUIHTPIB I0HHOTO OOMIHY ¥ (DUIBTPIB 3MIIIAHOT Jii.

Perenepairisi 10HITIB, peareHTH, 110 3aCTOCOBYIOTh y IIpollecax pereHeparii.
CytHicTh Ta cepa 3aCTOCYBaHHS IHIIMX METOMIB OYHUIICHHS BOJM: JUCTHJIALIS,
3BOPOTHUU 0CMOC, eJIEKTPOIiai3. [TopiBHsUIBHA TEXHIKO-€KOHOMIYHA
XapaKTePUCTHKA METOIIB 3HECOJIEHHS BOJIU.

bioxiMmiune ounteHHst Boau. CyTh 1 cepa 3acToCyBaHHS 010XIMIYHMX METOIIB
ountieHHs1 Boau. CrnocoOu O10XIMIYHOTO OYHMIIEHHS. XapaKTEPUCTUKU AKTUBHOTO
Myiy Ta OiorutiBku. bionoriune cnoxiBanHa kucHiO (BCK). Bumoru no Boau, sika
IpOXoAUTh Ol0XiMiuHYy 00poOKy. Ilpupoani Ta mWTy4Hl cHopyad O10XIMIYHOTO
ountieHHs1. KOHCTPYKTHMBHI 0COOJMBOCTI ¥ TiIPOJAMHAMIYHUNA PEKUM pOOOTH
aepoTeHKiB Ta 010 1IbTpiB. OCHOBHI CKJIaJOBI MPUHIIMIIOBOI TEXHOJOTIYHOT CXEMHU
010XIMIYHOTO OYMINCHHSI BOJAM. 3arajbHi MOJOXKEHHS aHaepoOHOi 0OpoOKH BOAM Ta
ocaaiB. KOHCTpYKTHBHI 0COOJIMBOCTI METaHTECHKIB.



XIMIHHA TEXHOJIOI'TA HEOPT'TAHIYHMX PEHOBUH

®di3uKO-XIMIYHI BJIACTUBOCTI CYJIb(aTHOI KHUCIOTH. BajaeHTHO-CTpPYKTypHa
dbopmyina cynbdaTHOT KUCIOTH. XIMIYHA aKTUBHICTh CYJIb(aTHOI KUCIOTH, 11 (Pi3uKO-
XIMI4YH1 BJIaCTUBOCTI, TETUIOTU pO30aBJIEHHS 1 3MILITYBaHHS Ta iX po3paxyHok. Coptu
CyJb()aTHOI KHCIIOTH.

Karanizatopu okucHeHHss SO,. XapakTepucThKa BaHAJI€BUX KaTalli3aTOPIB
(CB, CBC, CBBb, IK, LP-120, Cs-120, VK-38A, RHV-49, BASF-04-10, CBHT,
MBB, KC, KJI). Teopernuni 3acanu ix aii. OTpyenHst katamizatopis. [lepcrnexkTuBH1
HapOoOKM 3 CHHTE3y HOBUX BaHAJIEBUX KaTai3aToOpiB.

Kinetnka koHTakTHOro OKMCHEHHS SO,. KiHeTW4YHI 1 TEXHOJIOTIYHI YMOBH
okucHeHHs SO, Ha BaHAJI€BUX KaTali3aropax. Bu3HaueHHS KITbKOCTI KOHTAKTHOI
macu. PiBuanHa  bopeckoBa-IBanoBa-bysiHoBa, Mapca-Meiicena, Exmynna,
[TomepannieBa, IBanenko-CanranoBoi, [llumiueka. OnTuManbHi €KOHOMIYHI YMOBH
okncHeHHA SO,.

Oxucuenns SO, B KUIIITYOMY IIapi karanizaropa. ['inpoannamiuni ¢pakTopu, ix
BIUIMB Ha KiHeTUKY okucHeHHs SO, B KII karamizatopa. [lopiBHsIbHUN aHami3
mpoliecy OKUCHEHHS okcuay cyibdypy(IV) B HepyxoMoMy 1 KUIUISHOMY IIapax
BaHaJI1€BUX KaTalizaTopiB. BimoOpaxkeHHs mpouecy okucHeHHs SO, Ha miarpami X-T
IIPU YMOBI JIBOIIIAPOBOTO PO3MIIICHHS KaTaaizaropa.

di3uKo-xiMIYHI OCHOBH Tipoiiecy adbcopOirii SO;. TeopeTruuHi OCHOBU MPOIIECY
abcopOLil [UIIBOBOIO I1HIPEIIEHTY Tra30BOi cymimm. @Di3MKO-XIMIYHI 3acaau
BU3HAYECHHS ONTHUMAJIBHUX YMOB abcopoOiii SO; 3 "KoHTakTHOrO" ra3zy. Po3paxyHKoBI
oOrpyHtyBanHs abcop6Ouii SO;. BukopucranHs Haja cynb(aTHUX KHUCIOT MpHU
oJiep>KaHH1 NPOAYKIIHHOT CyIb(aTHOI KUCIOTH.

3HEMIKODKEHHS BUKUAHUX Ta3iB KOHTAKTHUX CYIb(aTHO-KUCIOTHUX CHCTEM.
Po3paxyHkoBe 0OrpyHTYBaHHSI €KOJIOTIYHOT HEOOX1JHOCTI OUUILIEHHS] BUKUHUX Ta31B
Cynb()aTHOKUCIOTHUX  CHCTeM. MeToau  3HEUIKO/PKCHHS  BUKHUJIHUX  Ta3iB
CyNb()aTHOKUCIOTHUX BUPOOHUIITB Ta aHaNi3 ix edektuBHOCTI. HOBITHI po3poOku 3
3a0€3MeUYEeHHSI €KOJIOTTYHOT YUCTOTHU CYJIb(PATHOKUCIOTHUX BUPOOHUIITB.

BnactuBocTi Xjopujay BOJHIO 1 COJSHOI KHCJIOTH, OO0JacTi 3aCTOCYBaHHS.
Cnocobu BupoOHMIITBA XJOpUAY BOAHIO. (Di3MKO-XIMIYHI OCHOBU CYJIb()ATHOTO
METOy 1 METOJy MpSIMOr0 CHHTE3Yy XJIOPHIY BOIHIO. AmapaTypHe O(opMIIEHHS
poLecy.

TexHonorigs po3auvieHHd ToBITps. OcHOBU po3auieHHs ToBiTps. Komonu
pextudikauii mopiTps. TeXHOJIOrYHA CXeMa PO3/IIIEHHS TOBITPSL.

AmnapatypHe oQopMIIeHHS po3JUieHHs ToBiTps. [IpoMuCIIOBI  yCTaHOBKH
po3nuieHHsT MoBITps. AnapatypHe odopmieHHs. TexHIKO-€KOHOMIYHI TMOKa3HUKHU
IIPOMHUCIIOBUX YCTAHOBOK PO3/1ICHHS MOBITPsA. TexHika Oe3MeKH 1 0XOpoHa Mpaili.

BupoOHunteo BogHI0 MeToAamMu razudikariii. ["a3zudikaiiis TBep0ro Ta piKoro
najguBa. TexHooriydi cxeMmu. TeXHIKO-eKOHOMIYHI MOKAa3HUKHA BUPOOHHUIITBA BOTHIO
MeToJaMHu ra3udikalii majimsa.



BupoOHUIITBO BOJHIO METOJOM €IIEKTpoJizy Boau. Enektponi3 Boau.
TeopeTnyHi OCHOBH IPOILIECY €NEKTPOoi3y. TexHonoriss BUpOOHUIITBA BAXKKOT BOAM.
TexHIKO-eKOHOMIYH1 TOKa3HUKH BUPOOHUIITBA BOJHIO METOJIOM E€JIEKTPOITI3Y.

KounBepcist mpupogHoro raszy maporo. MeTonu KOHBepCli HNPUPOAHOrO Trasy.
TexHomnoris KoHBepcii mpupoaHoro rasy maporo. Tepmoamnamika. Karamizatopu.
Kineruka. Bubip nmapamerpis.

KonBepciss MeTraHy KucHeM. TeXHOJIOTiISI KOHBEpCli MeTaHy KHCHEM.
Tepmomunamika. Katamizaropu. Kineruka. Bubip mapameTpis.

Konsepcis oxcuay Byrmemo(Il) maporo. ®i3uko-ximMidHI OCHOBU KOHBEPCii
okcuay Byriaemio(Il) maporo. Tepmommnamika. Kartamizatopu. Kinetuka. Bubip
napaMeTpis.

MoHoeTaHoTaMIHOBE OUYHIIEHHS Ta3y Bix okcuay Byrieo(IV). dizuko-ximMivHi
OCHOBM OYHINEHHS KOHBEPTOBAHOTO ra3y Bix okcuay Byriemoo(IV) meromom
MOHOETAHOJIaMIHOBOT OUHCTKH.

®Di3UK0-XIMIYHI OCHOBU OYMIIEHHS razy Bif okcuay Byriemio(IV) rapsuum
pO34MHOM moTamry. TOHKE OYMILIEHHS TEXHOJIOTIYHOTO Ta3y BiJ OKCHIB KapOOHY
T1IpyBaHHSM.

Cxemn koHBepcii MeTaHy. TexHoOJIOTIYHA cXeéMa JBOCTYNEHEBOI KOHBEpCii
MeTaHy. AnaparypHe OQOpMJICHHS CX€MHU. TEeXHOJOTIYHI CXEMH OJHOCTYIEHEBOI
KOHBepcii MeTaHy. AmapaTypHe OQOpMJIEHHsS cXeM. TeXHoJoris Ta TEXHOJIOTiYHa
cXeMa BUCOKOTEMIIEPAaTypHOi KOHBEPCII.

Cunre3 amiaky. BmactuBocti amiaky. 3Ha4Ye€HHS amiaky B HapOJHOMY
rocrniogapctBi. Tepmoaunamika cuHTe3y. Kartanizaropu cunte3y. Kinetnka cuHTe3y.
BuniuienHsa aMiaky 13 CUHTE3 rasy.

Konoun cuntedy. Tunm konoH. KOHCTpYKIli KOJOH MOJOYHOTO THITY.
Opranizanisi TeMIEpaTypHOTO PEXKUMY B KOJIOHI CHHTE3Y.

Cxemu cuHTedy amiaky. [IpuHIIMIIOBa cxema CHHTE3y amiaky IiJi CepeaHIM
TucKoM. CXeMHu CHHTe3y aMiaky noTyxHicTio 600 1/100y, 1360 1/m100y. Ob6nagHanHs
cxeM. OCHOBHI TEXHIKO-€KOHOMIUHI moka3Huku. Oxopona mpari. Ekomoris.
[lepcniekTUBHM PO3BUTKY TEXHOJIOT1] BUPOOHUIITBA CHHTETUYHOTO aMiaKy.

Cunre3 wmeranony. @Di3MKO-XIMIYHI OCHOBU CHHTE3y METAHOJYy. 3HAYCHHS
METaHOJIy B HapoJHOMY TrocnogapcTBi. BrmactuBocti metanony. TepmoauHamika.
Karanizatopu. Kinetuka. Bu6ip mapamerpis. Kononu cunresy.

TexHoNoryHa cXxemMa CUHTE3y METaHOIy Mijl CepeIHIM TUCKOM. XIMIUHA CXema
BUPOOHMIITBA HITPATHOI KHUCJIOTHU. BIacTUBOCTI HITPATHOI KHUCIOTH. 3HAYEHHS
HITPaTHOI KMCJIOTU B HApOJHOMY rocnojaapcTsi. KoHBepcis aMmiaky.

®Di3uKO0-XIMIYHI OCHOBHM IIpoliecy KoHBepcii amiaky. Karamizaropu. Hlnsxu
3MEHIIIEHHS BUTpaT IUJIATHHOBOIO KartajizaTopy. HemmatuHOBI KaTamizaTtopw.
Kineruka mpouecy. BuGip napamerpi npoiiecy. KOHCTpyKIlisi KOHTAKTHOTO amapary.

Oxucuenns okcuay azotry(Il). Mexanism okxucnensas. PiBHoBara. Kineruka.
Bubip ontuManbHUX MmapaMeTpiB OKHUCICHHS. AOcopOIlisi OKCHIIB a30Ty BOJIOO.
PiBHoBara. Kinetnka. Bubip ontumanpHuUX mapaMmeTpiB aOcopOIlii OKCHIIB a30Ty
Bojor0. KoHcTpykiii abcopOuiitHoi konoHu. OuuieHHs BUKUIHOTO razy. Meroau
OYUCTKM BHUKUIHOTO Ta3y. TeXHOJIOTisi BHUCOKOTEMIIEPATYpHOi 1 CEJIEKTHBHOIO
OYHIIECHHA. TeXHIKO-€eKOHOMIUHE MOPIBHSAHHS CXEM OYUIIEHHS.



Cxemn BHUpOOHUIITBA HITpaTHOI kucioTH. Knacudikamis cxem. TexHomoriuxi
cxemu YKIJI, AK-72, AK-72M. Anapatypae obopmieHHsi. HOBI HanmpssMKu pO3BUTKY
TEXHOJIOT1i HITPAaTHOI KUCIOTH. BUPOOHUITBO HITPATHOI KHUCIOTH SK MPUKIAM]
cuntedy BucokoTexHojoriyHoi XTC. CupoBuHHI qxepena. TexHoJoOriyHi 1
€KOJIOT14H1 TpoOjeMHu, 10 BUPIMIYIOThCS Npu BUpoOHMNTBI HK. ®Dizuko-ximiuHe
OOTpYHTYBaHHsSI TEXHOJIOTIYHUX PEXHUMIB CTafidi KoHBepcii amiaky, abcopOri
HITPO3HMX Tra3iB Ta 3HEIIKOHKEHHS TEXHOJIOTTYHUX BUKHUIIB. KaTamizaTopu koHBepCii
amiaky Ta mpoOiieMu eKoHOMIl riatuHu. EHeproTrexHojoriyHa cxeMa BUPOOHHUIITBA
pPO3BEACHOT HITPaTHOI KUCIOTH. OCHOBHI TEXHOJIOTIUHI peakTopu. BupoOHHUITBO
KOHIICHTPOBAHOI ~ HITPAaTHOI  KHCJIOTH. Di3uK0-XIMIUHE OOIPYHTYBaHHS
TEXHOJOTIYHUX  pPEXUMIB  TmpoueciB. TexHonoriuni cxemu. llepcrexkTuBu
yIOCKOHaJIeHHs1 TexHonorii BupoOonuntsa HK. BuBuenns mpunuumiB poOoTH Ta
KOHCTPYKIIA  TEXHOJOTIYHHUX  PEaKTOPiB, 10 BUKOPUCTOBYIOTBCA B
€HEPrOTEeXHOJIOTTYHUX CXEeMaX BUPOOHUIITBA a30THOT KUCIIOTH.

Cunre3 azotHux n00puB. Di3UKO-XIMIUHE OOTPYHTYBAHHS amapaTypHOTo
oQOopMJICHHSI 1 TEXHOJIOTIYHOI CXEMH BHPOOHMIITBA HITpAaTy aMOHIilO (amiadyHoOi
CeNiTpu). 37E€KYyBaHICTh CEMITpU 1 MeTonu 11 ycyHeHHs. OcoOnuBocTi 30epiraHHs
amiayHoi cemitpu. Konctpykuis 1 mpuniun aii amapary BTH (Bukopuctanus
TEIJIOTH HeHTpanizaiii) y BUPOOHMIITBI HITpaTy amoHit0. BIumMB KoHIeHTparrii
a30THOI KUCJOTH Ha KOHIIEHTpaAIil0 po3uuHa cemiTpu. KoHCTpykuii BUIIApHHUX
anapariB. MOXJIMBICTh OTPUMaHHS CENITPU O€3 ynaproBaHHA. PIIEHHS €KOJIOTTYHHUX
npobiemM y BUpPOOHHMUTBI cemTpu. Di3UKO-XIMIYHE OOIPYHTYBAHHS amapaTypHOIro
oQOopMJIEHHSI 1 TEXHOJIOTIYHOI CXeMHM BHpOOHMITBA KapOaminy. Peakuii cuHTesy
kapOaminy. OOIpyHTYBaHHSI BUCOKOTO THUCKY. CXE€MU CHHTE3Yy 3 PELUKIOM MMOBHUM 1
YaCTKOBUM — MOPIBHSAHHS, HEAOJIKH 1 nepeBard. KOHCTPYKIIis 1 MPUHLIMIL /111 KOJIOHU
cuHTe3y KapOamigy. OcoOmuBOCTI CTpUmiHr — mporecy. Di3HKO-XIMIYHE
OOTpYHTYBaHHSI amapaTypHOro O(OpPMIICHHS 1 TEXHOJOTIYHOI CXEeMH BHUPOOHHIITBA
amiayHol Boau. Omuc cXeMH 1 OCHOBHOI'O 00J1aHaHHSA.

HATIOBHIOBAUI JIJIS ITOJIIMEPHUX TA KOMITO3ULITMHUX
MATEPIAJIIB

[ToHsTTS NpPO HAMOBHIOBAYl I KOMIO3WIIMHUX MarepiadiB Ha OCHOBI
HEOpPraHIYHOI Ta OpraHiyHoi wmaTpuii. MeTtonu Ta crmocodbu OTPUMAaHHS
HanoBHIOBauiB. OCHOBHI BJIACTHBOCTI HANOBHIOBauiB. BIUMB HamoBHIOBaYiB Ha
BJACTUBOCTI HAMOBHEHUX KOMMO3ULIA. TeopeTuuHi MONOXKEHHS 3aJeXKHOCTI
BJIACTUBOCTEN HANIOBHIOBAUIB BiJ] CTPYKTYpPH 1 (Pa30BOT0 CKIaAdy.

HamoBHioBaui y BHcCOKoAMcHepcHOMY cTaHl. [lopomkononiOHi  TBepai
HanoBHIOBaui. BoynokHucTi HanmoBHIOBadl. BruinB (opmMu 4acToKk HamoBHIOBaua Ha
BJIACTUBOCTI HANMoOBHEHUX cucTeM. HamoBHioBaui juisi O€TOHY Ha TrifpaTaiiifHuX
B'SDKy4YMX pedoBUMHaX. HamoBHIOBaul [Jisi KOAryJAiMHUX (OpPraHiuHUX) B'SXKYy4HX
MaTepiais.

HamoBHroBa41 /st MOMIMEPHHUX Ta €IACTOMEPHUX KOMITO3UIIIMHUX MaTepialliB.
HamoBHroBa4l aJis TEIUIOI30MAIIINHUX MaTepianiB. Pecypco- Ta eHeprosbepirarodi
TEXHOJIOT1i TMpU  BUPOOHUIITBI  HAMOBHEHUX  KOMIIO3UIIIMHUX  MaTepialiB.



[Tomrerpadropermsien (tedion). IlomBininmamerar.  [lomiBiHiTOBUN CHUPT Ta
nomarnerani. [Tomimepu akpuioBOi KHUCIOTH.

[Tomierepu. Ilomimerunenokcua. DenondopmanbAeTiIHI CMOJIN Ta IUIACTHKU
Ha iX ocHoBI. [Tomikap6onat. Enokcuani cmonu. Ilomamiau ta momiimiau. [{emronoza
Ta ii ectepu. Kpemuiiopraniusi moiximepu.

3B’ A3YIOUI /111 KOMO3ULIMHUX MATEPIAJIIB TA OCHOBH
[TPOEKTYBAHHS IX CKJIALY

[imcoBi Ta rincobetonHi BupoOu. ['imcoberoHHi mauTH. [incokapToHHI Ta
TITICOBOJIOKHUCTI ITUTH. OCOOIMBOCTI CTPYKTYPH Ta BIACTUBOCTI BUPOOIB.

BanHo moBiTpsiHE Ta TiapaBiiuHe. 3aJeKHICTh BJIACTUBOCTEH BiA CKIIaLy Ta
CTYIICHIO TepMidHO1 00poOKu. B3aemoist 3 BO/IOIO Ta TaciHHS BalHa.

[lemeHTH 3aranbHOOYAIBEIBHOTO Ta CIELIaTbHOTO Mpu3HaueHHS. KiiHkep sk
OCHOBHa CKJIajioBa. TyxkaBiaeHHs Ta MilHICTh. [lopTinananeMeHT 3 n00aBKaMH.
[IInakonopTiIaH IIEMEHT. [TynonanoBuii LIEMCHT. PosmmproBanbHuii Ta
TJIMHO3eMUCTI [eMeHTH. butnii ieMenT. KoMmo3uIiiyi 1ieMeHTH. 3MIIIadl I[EMEHTH.
Cyxi OynmiBenbHi cymimi. Buxigni wmartepianu. bByniBenbHI KOMIIO3UTH 3
MiHEepaJIbHUMU 3B'sa3ytounMu. byniBenbHi cymimi. beton Ta 3amizobetoH. Jlerki ta
Hi3/proBaTHil 0eTOHU. A30€CTOIIEeMEHTH1 BUPOOHU.

[Tnactudikatopu mnomimepiB. Tunu mnactudikywodoi nii. TepmoauHamiunHe
3MallyBaHHS. Bu3HaueHHS CyMICHOCTI mapu moJiMep-tutactudikarop. Teopii
CYMIILIEHHS MOJiMepiB Ta macTudikaropiB. Knacudikanis miuactugikaTopis.

HamoBHIOBa4l MOJIMEPHUX KOMIMO3UIIMHUX MarepiamB.  XapaKTepUCTUKU
HaroBHIOBauiB. Kanbuut Ta aparoHit. BoJoKHHMCTI HamoBHIOBayi. Po3paxyHok
MILIHOCT1 KOMITO3ULIIMHUX MaTepiaiiB 3MILITHEHUX BOJIOKHOM.

Jlo0aBKu 17151 peryItoBaHHs KOJbOPY KOMMNO3MUIIH. /IBOOKUC TUTaHy, TEXHIYHHMA
BYTJICLb, BUJIM OPTaHIYHUX IMITMEHTIB Ta OApBHMKIB. THUIIU MPOLECIHIOBUX J0OABOK.
TeroBi crabumizaTopu moJiiMepiB. 3MalryBadl Juisl Mporecy ekcTpysii. Peosoriuni
no6aBku. [loOHATTA MpPO PEOJIOTiII0 MOMIMEPHHX KOMIIO3UINNA TMpU mepepoOdlll Ta
excruryararii. Tunu 1o6aBoK /IS CEpEeAOBHII Pi3HOT MOISAPHOCTI Ta YMOB IIEPEPOOKH.
JloGaBkKM  Jyis  PETyJIOBaHHS  TMOBEPXHEBUX  BJIACTHUBOCTEH.  AHTHUOJIOKH,
riapodinizaropu Ta rigpodobdizaropu. Autucratuku. Knacudikaiiis, OCHOBHI THIIH.
MexaHi3MH BiJIBEJICHHS CTAaTUYHOI €JEKTPUKH. AHTHUIIPEHU Ta O10IUIHI JOOABKH.
JloGaBKH, K1 MiABUINYIOTh BOTHECTIMKICTD MOJIMEPHUX KOMITO3UIIIHUX MaTepialiB.
VYasTpadionerosi cTaduI3aTOpU Ta KOMIATUOUTITU3ATOPH Ta alpeTH.

KOHCTPYKIIMHI MATEPIAJIM HA OCHOBI MIHEPAJIbHUX TA
[NHOJIMEPHUX 3B’ A3VIOUMX

Heopraniuni koHCTpyKIiHHI MaTepianu. Kinacudikaiiiss HeOpraHIYHUX B’ SIKYUUX
pedoBuH. OCHOBHI TEPMIHM TEXHOJIOT1] KOHCTPYKILIMHUX MaTepiaiB.

Knacudikaris moBiTpsanx B soxkyunx. [loBiTpsine BamHO. MiHepasioTivHii CKIIaa
Ta BJIACTUBOCTI TINCOBUX B'sHKyuuxX. MarHesianbHi B’sbKydi. ['amy3l BUKOpPHCTaHHS
HOBITPSHUX B'SKYUHX.



[Nppasmiuni B’sokydi. [loptnananemMent. XapakTepucTHKa MOPTIAHALIEMEHTY.

®azoBuil CKJIaJ TOPTIAHAIEMEHTHOTO KIIHKEPY Ta OCHOBHI BJIACTUBOCTI
MIHEpaJIiB.

OcHOBHI TOHATTS, Kiacudikallis mojgiMepiB. OCHOBH CUHTE3Y IMOJIMEPIB.

[InacTuuHi Macu, OJepkaHi 3a peakilie€ro mojiMepusarii. IlmacTuuni Mmacw,
OJIepKaHl 3a PEeaKIli€r0 TMOJIIKOHIeH callli. MexaHiuHi BiacTUBOCTI 1actMac. CrtaH
amopHoi ¢azu Ta 1i BIUIMB Ha BiIacTUBOCTI. OpleHTallliHE 3MIIIHEHHS.
Konoirypamiss ~ makpomonekyn.  Koudopmanis  Makpomosekyna.  ['HyukicTb
MakpoMmosiekyn. JIutrs mig TuckoMm TepmoruiacTiB. Exctpysisa. BamblitoBanHs,
KanmanapyBaHHs. [IpecyBaHHS .

XIMIYHA TEXHOJIOT'TA KEPAMIKHA

[Tonstra mnpo kepamiky. Kracudikamiss kepamiunux BupoOiB. [amysi
3acTocyBaHHA Kepamiku. HOBI HanmpsiMKH B Kepamilll.

Knacudikamis cupoBunHux MarepianiB. I[lmactuuyni wmatepianu. ['nmuxu 1
KaoJIiHM, 1X crernudivHi BJaCTUBOCTI Ta ckiajd. OmicHIOBadl Ta IUIaBHI B TEXHOJOTII
KepaMiKH, BUIH, IPU3HAUYCHHS.

BrnacTuBOCTI MIacTUYHMX MatrepiaiiB, IO MPOSIBISIIOTECA Y TEXHOJOTIYHUX
mpoliecax — BOJIHI, MEXaH14Hi, CYIIHJIbHI, TEPMIYHI.

[TinroToBKa CHPOBUHM Ta KEPAMIYHUX Mac. MeTOou MPUTOTYBAHHS KepaMidyHUX
Mac 1 GpopMyBaHHS KepaMiuHUX BUPOOiB. [IpUroryBaHHs IUIACTUYHUX Mac, Ipec-
MOPOIIKIB, HUTIKEPIB.

Metonu ¢opmyBaHHS KepaMiuHUX BHUpoOiB. I[lnactuune ¢opmyBaHHS.
[IpecyBaHHS 3 MOPOIIKIB, JIUTTS 3 BOAHUX 1 TapSUUX HUTIKEPIB.

CymiiHHs kepaMiyHuX BUPOOiB. OCHOBHI MPOLECH, 1110 TPOTIKAIOTh MPHU CYILIIHHI
KEepaMIYHUX BUPOOIB.

Bunan kepamiuaux BUpoOiB. OCHOBHI NpPOLECH, IO MPOTIKAIOTh MPU BHUMAII
KepaMiuHUX BUPOOIB.

TexHONOriyHl  CXeMH  BUPOOHHUIITBA  KepaMmiKd. TEeXHOJOTiYHI  CXeMH
BUPOOHMIITBA TpPyOOi Kepamikh, BOTHETPUBKUX MarepiajiB 1 BHUPOOIB TOHKOI
KepaMiku. TexHoJoris BUpOOHUIITBA CTIHOBUX KepaMiuyHUX MaTepiamiB. TexHomoris
BUPOOHMIITBA KEpaMIKM 3 BUKOPUCTAHHSAM METOJY IUIACTUYHOTO (OPMYBaHHS.
Texnonoris ¢hopMyBaHHS BUPOOIB 13 JOIMOMOIO IUIIKEPHOIO JUTTA. TEXHOJOTiSA
dbopmyBaHHS BUPOOIB 3a JOMOMOTOI0 METOJIa HAIMBCYXOro MpecyBaHHs. TeXHOJIOTIs
BUPOOHUIITBA KEPAMIUHOI TJIMTKHU. TexHooris BUpoOHUIITBA BUPOOiB 3 hapdopy Ta
¢dasucy. TexHonoriyHa cxema BUPOOHUUTBA BHPOOIB TIJIACTUYHHUM CIIOCOOOM.
[IpurotyBanHs uUIikepy AJjis JuTBa. BUurotoBieHHsa ¢appopoBux BUPOOIB METOAOM
HAIIBCYXOTr'0 MPECYBaHHS.



XIMIYHA TEXHOJIOT'TA CKJTA

[ToHATTS TPO CKJIO Ta CKJIOMOMIOHMN cTaH pedyoBHMHU. Teopili OyAoBH CKila.
[ToHsATTS PO OMMKHIN 1 JANbHIN TOPAIOK. 3araibHl (P13UKO-XIMIYHI XapaKTePUCTUKH
TUIOBUX CKJIOYTBOPIOBAYIB 1 CKJIOMOIIOHMUX T1J1 y PO3IUIABICHOMY CTaHi.

B’s3kicTh Ta MOBEpXHEBUW HATAT CKJIa. 3HAUYEHHS B'S3KOCTI y BUPOOHHUIITBI
CKJIa, 11 3aJIKHICTh BiJ XIMIYHOIO CKJIaJly CKJa, TemrnepaTrypu. Poyib moBepxHEBOTo
HATATY B TEXHOJIOTII CKJIa.

Kpucranizamiitna 37aTHICTh CKJa Ta BHIM KpucTaiizamii. BrimB XiMiuHOTO
CKIady Ha KpHUCTami3amiiHy 3aaTHicTh. JlikBamiiHi sBumia B ckii. CtabiimbHa 1
MeTtacTadinpHa JikBaiis. KineTuka mporecy iikBariii.

XimiuHa CTiiikicTe ckia. KoposiiiHi areHTH. BrumB XiMiuyHOro ckiaxy Ha
XIMIYHY CTIMKICTb.

MexaHiuHi BracTuBoCTi ckia. II{ubHICTE ckia. MILHICTh Ha PO3TAT, CTUCKAHHS
1 3TUH. 3MIITHEHHS CKJIA.

BnactuBocti  ckia.  TepmiyHi  BIIACTMBOCTI  CKJa.  TeMJIOEMHICTD,
TEIJIONPOBITHICTh, TEPMIYHE PO3IIUPEHHS, TEPMOCTIUKICTh, BIUIUB TEMIIEpaTypH 1
xiMigyHOrOo ckiamy. Enexkrpuuni BiactuBocTi ckia. OO'emMHa 1 TOBEpXHEBa
CIEKTPONPOBIAHICTh. ONTHYHI BJACTUBOCTI CKja. ONTHYHI KOHCTAHTH CKJIA.

Teopis 3abapBmioBanHs ckia. KombopoBe ckio. TloHATTS  KOJBOPY.
MounekynsipHe 1 Kon0iHe 3a0apBiatoBaHHs. I0HHI, MOJIEKYJISIPHI 1 KOJIOi1HI OapBHUKH.
3HeOapBIOBaHHS CKJIA.

[[IuxTOoBI MaTepiaJii 1 [MUXTyBaHHSA. [OJIOBHI CHUPOBHHHI Marepiaau 1
nonomixkHi. ['oryBanHa mmxTH. Bumorn nmo mmumxtu. IligroroBka Marepiaiis.
CoptyBaHHs Ta 30araueHHs1 MaTepiaiB.

Teopis 1 mpakTuka ckioBapinHs. Cranii BapiHHS ckia. Di3uKo-xiMIYHI MPoOLIECH
npu HarpiBaHHi muXTU. OKHUCITIOBANIBHI 1 BIJHOBIIOBAJILHI MPOIECH y CKJIOMACI.
Jletkicte kommoHeHTIB. ['asm B ckiomaci. MexaHI3M MpoIeCy OCBITIIOBaHHS.
['omorenizamis ckiaomacu. KoHcTpykiii meuedt. TemmepaTypHUN pexXUM BaHHHX
neyeil. Kmacudikartist BuaiB 6paxy. BorueTpuBu B CKIISIHIM MPOMUCIOBOCTI.

Teopernuni ocHoBM (QopMyBaHHA CKJIOBHpPOOiIB. Ponb  B'si3kocTi  Ta
noBepxHeBoro Hatary. LlIBuakicTh TBepAiHHS. B's3KicTHI 1 TemMneparypHi iHTepBaJIn
JUTsl OCHOBHHX c1oc00iB popmyBanHs. OCHOBHI MeTO/U (pOPMYyBaHHS: MPECYBAHHS,
MIPECOBUIYBaHHSI, BUTSTYBaHHS, ITPOKAT.

Tepmiuna oOpoOka BUpoOiB 13 ckiia. Bignan BupoOiB 13 ckia. ['apTyBaHHA CcKJa.
MexaniuHa, xiMiyHa Ta Qi3uuHa 00poOKa CKJa.

OPT'AHIYHA XIMIA

Beryn no opraniunoi ximii. 1o Take opraniuyHa Ximisi. ATOM BYTJIEIIO Ta HOro
ocoOmmBocTi. TuU 3B’SI3KIB, K1 YTBOPIOE aToM Byrienoo. DyHKIIOHABHI TPYIIU.
OCHOBHI KJIaCH OPraHIYHUX CIOJYK.

Hacuueni ByrneBomHi (ayikaHu Ta mukiIoankadu). OcoONMBOCTI BYTJICIIEBOTO
CKelery MoJiekyn ankaHiB. Tumm aromiB Byriemo. C-H 3B’s30k 1 ioro



XapakTepucThKu. DparMeHTH BYTICBOAHEBUX JaAHIIOTIB. CTPYKTYypHI 130MepH.
Beryn 1o Homenkiatypu opra"iunux cronyk. Homenknatypa [FOITAK. Anukmiyni
Ta HUKJIIYHI CIOAYKHU. JIMHaMiKa BYTJIEIEBOTO CKeyeTy ajgkaHiB. OO0epTaHHs HABKOJIO
C—C 3B’sa3ky. Koudopmarii ta koHdopmepu. bap’ep oOepranus. JuHamika
BYTJICLIEBOTO CKEJIETY IUKIIOANKaHIB. 3araibHa Kiacudikamis nukiiB. HampyxeHHs
nukiiB. KondopMmaiiiiiHa moBejiHka HuKiIoankaHiB. [IpupogHi kepena ajikaHiB.
®di3u4H1 BJIACTUBOCTI aJKaHIB. TepMOXIMIUHI BJIACTUBOCTI ajikaHiB. AJIKaHU Ta
IIUKJIOANIKAHU SK TaJnBo. MeTaH 1 WOTrO MPOMHKCIIOBI mepeTBopeHHs. [lipomiz Ta
KPEKIHT, 3arajbHi Xapaktepuctuku. [1ipomi3 ankaHiB. 'oMoTiTHUHUN pO3PUB 3B’ A3KY.
BinbHi pagukanu, ix ctabutbHICTh. OCHOBHI peakilii BUThbHUX pagukaiiB. [loHATTs
opo iHTepMmeniaTd Ta MexaHi3M peakiii. Kpekinr ankaniB. Tepmiunuii Ta
KatamiTuuHui kpekinr. Karamizatropu kpekinry. ['eTeponiTHdHHI pPO3pUB 3B SI3KY.
Kap6oxkationu. CTpykTypa Ta cTabiabHICTh KapOokaTioHiB. Peakiiii kapOokaTioHiB.
Ckenerna  13omepuzanis.  Pudopminr.  OxTaHOBI  4Ymclia  BYIJIEBOJHIB.
dyHKIIOHAMI3allls ~ ajJKaHIB Ta I[UMKIOAJIKaHIB. Peakiii BiIbHO-paguKaIBHOTO
3amimends. [anoreHyBaHHs. MexaHi3M Ta  OCOOJMBOCTI  TaJIOT€HYBaHHS.
PeriocenekTuBHICTh. [HIIN peakiii BUIbHO-pAIUKAIBLHOTO 3aMilieHHs. OKHCHEHHS
aJIKaH1B Ta UKIJIoaNKaHiB. EnexTpodinbHi peakilii HACHYEHUX BYTJIEBOIHIB.

["amorenomnoxifHi  HacuYeHUX  ByrieBogHIB. CTpykTypa, 130Mepis Ta
HOMEHKJIaTypa HaCHYCHHUX TajoreHonoxXigHuxX. di3uuHi BIacTUBOCTI. [HIyKIIHHMI
edekT. MexaHI3MU HYKJICO(PUIBHOTO 3aMIIIEHHSA, €HEPreTHYHI Npoull peakiii,
KIHETUYHI piBHAHHA. [IOHATTS mnpo mnepeximHuid cTaH. MexaHi3MH peakuii
eniminyBaHHs. [IpaBuio 3aifiieBa. Peakilii raJoreHonoxigHux 3 Metajiamu. PeaktuBu
['piEbsipa Ta MOXJIMBI NUIAXW iX BHKOpUCTaHHS. OJep>KaHHS €JIEeMEHTOpPTaHIIHUX
cnoJiyk. Betyn 10 cTtepeoxiMii OpraHiyHUX CHOIYK. ACUMETPUYHUNA aTOM BYTJIELIO.
Enantiomepu Ta giacrepeomepu. AOconoTHa KOoHQIrypaumis. 30epeKeHHs,
oOepHeHHs1 KOH(Irypaiii Ta pamnemizaifisi Ha NPUKIAAl peakiii HykJIeo(p1IbHOTO
samimends. Homenknatypa Kana-Iuronasga-Ilpenora. OnrtuuHa  akTUBHICTH
opraniyaux cronyk. [lomsipumeTpis.

Henacuueni ByrieBonni (ankenuw). HomeHkmarypa Ta 130Mepisi alKeHIB.
3aranpHi MeTou cuHTE3y. CTPYKTypHA Ta peakiiiifHa 3/1aTHICTh TOJIBITHOTO 3B’SI3KY
ByTJIelb-ByTIielb. Peakiii enexrpodinpHoro npuennanss. [IpaBuno MapkoBHIKOBa.
[Mpuknagn peakimit enexkrpodiabHOro mnpueaHaHHs. KarTioHHa mnomimepu3anis
aNKeHiB. BinbHO-paguKanbH1 peakilli aJkeH1B. AJUIbHUN pajuKall, KaTiIOH Ta aHIOH.
Henokamizanis 3apsay 1 cradbuibHICT. Me3zomepHuit edekt. Ilpuknanu peakuiii
BUIbHO-PAJIMKAIBHOTO MpUEAHAHHS. BinbHO-paaukaibHa mnoximepusauid. Peaxuii
OKHCHEHHSI aJIKCHIB.

KucHeBmicHI MOHOMOXIiJHI BYIJIeBOAHIB (cnuptu Ta etepu). CTpyKTypa,
130Mepisi Ta HOMEHKJIATypa CHUPTIB, eTepiB. Orjsi OCHOBHUX CHOCOOIB BBEJICHHS
TIAPOKCUIIBHUX TPyI. XIMIYHI BJIACTHUBOCTI OJHOATOMHHUX CHHPTIB. BogHeBwuii
3B’S130K Ta Woro xapakrtepuctuku. Peakmii mo O-H 3B’sa3ky. Bzaemomis 3
KpeMHiopraniunuMu crionykamu. [loHaTTs mpo 3axucHy rpymy. Peakii mo C-O
3B’s13Ky. [IpWHIIMI MiKpPOCKOMIYHOI 3BOPOTHOCTI. Peakiii nBo- Ta TpHUATOMHHUX
cniuptiB. [liHakOH-TIIHAKOIIHOBE TIeperpyIyBaHHs. Peaxilii OKNCHEHHSI CTIMPTIB.



Henacuueni ByrneBoani (ankinm Ta jieHu). CTpykrypa, 13oMepis Ta
HOMEHKJIaTypa ankiHiB. CTaOlIbHICTh Ta peakiliiiHa 3JaTHICTh MOTPIHHOTO 3B’SI3KY.
KucnotHicTe anerusieHy Ta TepMiHaIbHUX ayKiHIB. OCHOBHI METOJU OJICp>KaHHS.
XimiuHi BractuBocTi ankiHiB. Peaknii mo C—H 3B’s3ky. [lonsarrsa npo C-H kucnoru.
Peakuii enextpodinpHOro mnpueaHaHHsa. Peakiili HyKJI€o(iabHOTO MPUETHAHHS.
OxucHenHs ankiHiB. CTpyKTypa, 130Mepisi Ta HOMEHKJIaTypa aieHiB. KymynboBadi,
CIpsDKEHI Ji€eHH Ta AieHd 3 130iap0BaHMMU C=C 3B’s3KaMH. 3arajbHi CIOCOOHU
OJIep KaHHS CIPSHKEHUX Ji€HIB. XIMIYHI BIACTUBOCTI CIIPSKEHUX MieHiB. Peakmii 1,2-
ta l,4-enekrpodinbHoro  mpuenHaHHsa.  [loHATTs npo  KIHETHYHMIA — Ta
TEPMOJMHAMIYHANA KOHTPOJIb pEakiii Ha MNpHUKIaAl peakiii TiapoOpoMyBaHHS.
AHiOHHa TIoTiMepu3arlis cupsbkeHux aieHiB. Peaktis Jlinbca-Anpaepa. OKUCHEHHS
CIPSDKCHHX JIEHIB.

ApomaTH4HI BYTJICBOJIHI Ta iX TaJOT€HO- Ta KUCHEBMICHI TIOXiTHI. ApoMaTH4H1
ByrieBoaHl. Konneniis apomaruunocti. [IpaBuiio Xiokkens. KonpencoBani Ta
reTeporuKiIiyHl  cucteMud. (OcoOJMBOCTI peakIifHOI 34aTHOCTI apOMATHYHHX
BYIJIEBOJHIB. MexaHi3M peakiiid enekTpoduibHOro 3amimieHHs. (OcoOIMBOCTI
3aMillIEHHs] Yy MOHO3aMimleHux apeHiB. IIpaBuna opieHramii. ApomaruuHi
raJIOreHoIoX1IHl. MexaHi3Mu peakiliii HyKJIeoPUILHOrO 3aMillleHHs. PyXJIuBiICTb
TaJlOreHiB, 3B’S3aHMX 13 Sp -TiOPMIM30BAHMM AaTOMOM BYTJII0. IlOpiBHSHHS
IHIYKIIHHOTO Ta Me30MepHOro e(dexTiB. ApoMaTH4HI TaJOreHOMOXIAHI B
opranHiyHoMy cuHTe3l. @eHonmu. CTpyKTypa, i30Mepisi Ta HOMEHKJIaTrypa (EeHOJIIB.
Oruisii OCHOBHUX METOJIB OJIepKaHHS OJAHOATOMHUX (DeHoJiB. D13UYHI BIACTUBOCTI.
Kucnotnicts denomnis. Peakiii denomniB no O—H 3B’s13ky. Peakiii enekTpodiibHOTO
apOMaTUYHOTO 3aMillEHHs. EJIeKTpOHOAOHOPHI BIACTHUBOCTI IAPOKCHIIBHOI TPYIIH.

KapOoninbhi cnonyku (anmpgerizm 1 ketonu). CTpykrypa, 130Mepis 1
HOMEHKJIaTypa albJEriiB Ta KeTOHIB. HallBayKIuMBIlIl NpeICTaBHUKU ami(paTHUHUX
Ta apoOMaTHYHHUX KapOOHIIbHUX croiyk. DizuynHi BractuBocTi. OCHOBHI METOIU
oJIep KaHHS albJAETiAiB 1 KeToHIB. CTpyKTypa Ta peakiliiiHa 37aTHICTh KapOOHUIHHOT
IPYId Ta IUIIXH MOXJIMBOI (YHKIIIOHATI3AMmii anpaeriiiB 1 KeToHiB. Peaxiii
HYKJICO(PUIBHOTO TPHUENHAHHS: 3arajbHl 3aKOHOMIPHOCTI, CXeMa MEXaHI3MYy,
npukiaau. IlpuenHaHHsS METAJIOOPTaHIYHUX CHOJYK. Peakili  BiTHOBJIEHHS
aJIBJET1IIB 1 KETOHIB.

Kap6onoBi kucinoru. Homenknatypa Ta i3oMepis KapOOHOBUX KHCIIOT.
CrpykTypa Ta peakiiiiHa 34aTHICTh KapOOKCHIJIbHOI TpynH. PI3M4HI BJIACTHUBOCTI.
KucnotHicte Ta (pakTopu, 1m0 BIUIMBAIOTh Ha CHIIy KapOOHOBHX KHCIOT. OCHOBHI
crocoOu onepKaHHS KapOOHOBHX KHCJIOT. OCHOBHI HUIAXM (yHKIIOHAMI3aAL1]
KapOoHOBHX KHCIOT. Peakuii mo 3B’s3ky O-H. EnekTponiTuyHi BIacTHBOCTI
KapOOHOBHX KHCIOT Ta ix cojedl. Peakuii HyKjIeo(piabHOrO 3aMILIEHHS TIO0
TETpaCAPUIHOMY aToMy BYTIJICLIIO. Enexrpoximiune Ta TepMIUHE
JeKapOOKCUITIOBAHHSI.

€Honu Ta enosatu. OCHOBHI crIOcoOU OJIep>KaHHs €HOJIIB Ta €HONATIB. OCHOBHI
HanpsMku (yHKIioHamizarii. Keto-eHonmbHa TayToMmepisa. MexaHi3Mu alibJIOJIBHOT
kouaeHcarii. Peakiis Kannimmapo. Ectepni konaencarii. Peakmii o-rasorenyBaHHs
KapOOHUTbHHX crioyiyK. CHHTE3M 3a Yy4acTIO MaJOHOBOTO Ta aIleTOOIITOBOTO €CTEPIB.
Peaxiiisa Mixaens.



A3oToBMICHI ~ opra”iuHi  cnoiayku. OCHOBHI  THUOM  a30TOBMICHHX
dbyukiionansHux rpyn. Homenknarypa ta i3omepis aminiB. Oriisa HalBaKIIMBIIIMX
croco0iB cuHTe3y aMiHiB. P13uuHI BIacTUBOCTI. OCHOBHICTh aMiHIB Ta (paKTOPH, 1110
il BU3HAYarOTh. XIMIYHI BJIACTUBOCTI aMiHiB. HykneodinbHi peakili aMiHiB.
Hiazocnonyku, iX CTpPyKTypa, CTaOUIBHICTH Ta peakiiiHa 3aaTtHicTb. CHHTE3
Jia30cmnoiiyk. Peakiili mia3ocronyk 13 BUAUICHHSM Ta 0e3 BHUJUICHHs azory. Peakiii
a30CIOJIy4eHHs. A30CMOIYKH. 3arajibHe MOHSTTS MPO KOJIbOPOBICTh. A300apBHUKH,
1HAMKATOPH Ta aHANITUYHI pEareHTH Ha OCHOBI a30CTIONYK.

OyHKI10HATBHI TPYIIH, IO MICTATH a30T Ta KuceHb. HiTpo30- Ta HITPOCHOTYKH.
Criocobu ix onmep:kaHHS Ta XiMiYHI BIIACTUBOCTI.

ByrneBoau. 3aranpHa kimacudikamis ByrieBoAiB. Crocobu  300pakeHHS
mosiekysl. HomeHkmatypa ByrieBoziB. BiqHocHa koH(irypairis. XiMidHI BIaCTHBOCTI
ByraeBoniB. Myrtaporauiga. Peakuii mo kxapOoHinbHiM rpymi. Peakmii 3a yuacTio
nuKIiYHOi Gopmu. BigHOBIIOBAIBHI Ta HEBIIHOBIIOBAIBHI aucaxapuiau. [IpupomaHi
MOJIIMEPH, IO MICTATh CTPYKTYPHI OJMHUII BYTJIEBO/IIB.

Jlimou. 3aranbHa XapakTepUCTUKA Ta CTpykTypa dimigiB. Ctepeoximis. XKupw,
KUPHI KuCioTH, omii. Edektn mnoBepxHeBo-akTUBHUX pedoBHH. Crnocobu ix
oJlep>KaHHS Ta XiMi4HI BiacTUBOCTI. OpraHiyHi moxijaHi opTo-hochopHOoi KuCIOTH
(bocdomimian). Jlimiau y npupoxi. Tepnenu. [3onpenose npasmiio. CTepoiau.

Awmi"okucnotu. Kracudikariss amiHokuciaor. CrepeoxiMisi aMiHOKHCIOT.
KucnotHo-ocHOBHI BiacTuBOCTI. [30enekTpuuna Touka. Enektpodope3. OcHOBHI
INUISIXM CHUHTE3y aMIHOKHUCJIOT. XiMIUHI BJIACTUBOCTI aMmiHOKUCIOT. [lemtuanuit
3B’S130K Ta CIIOCOOM HOro yTBOpPEHHs. buiku.

['eTepolMKIIYHl CHOMYKH. 3arajbHa Kiacudikaiis reTepOIUKIIYHUX CIOIYK.
[’sSTUWIeHH] TeTepOUMKIM: METOAM OJEpKaHHS Ta XIMIYHI  BJIACTHBOCTI.
AmuaodoOnicTy Ta auuaoduibHiCTh. KOHIEHCOBaHI TeTepOIUKIIYHI CUCTEMHU.
[lecTuuneHHi a30TOBMICHI TETEPOIMKIN, IX CTPYKTypa Ta peakiliiiHa 3JaTHICTb.
Metonu onepkaHHs Ta XIMiuHI BiacTHUBOCTI. KeTo-eHoibHa TayTOMepis B XiMii
reTepOIUKIIYHUX crionyK. Hykieo3uau, HyKIeoTuIu Ta HyKJIETHOB1 KUCIIOTH.

OI3NYHA XIMIA

OcCHOBHI  TOJOXKEHHS  XIMI4HOI  TepmoauHamiku. [lepmmii  3akoH
tepMmoauHamiku. I[Ipenmer ximiuHOi TepMoauHaMmiku. OCHOBHI TOHSTTS:
cUcTeMa, MpoIlec, TePMOJUHAMIUHI 3MiHHI. PoOoTa, TeninoTa, BHYTPIITHS €HEprisl.
Oyukuii npouecy Ta (QyHkimii crany cucrtemu. llepmumii 3akoH TEPMOIUHAMIKH,
HOro MaTeMaTU4YHUN BHpa3. 3aCTOCYBAHHS MEPIIOrO 3aKOHY TEPMOJHUHAMIKU 10
HaO1IbII MOIIMPEHUX MPOLIECIB XIMIYHUX BUPOOHUIITB.

Tepmoximis. 3akoH ['ecca. KanopumeTtpis. TemnoTu yTBOpeHHs, 3rOpsiHHS,
po3uuHeHHs, HeWTpanizanii. CrannapTHUN cTaH pedoBUHHU. OOUYUCIEHHS TEMIOBUX
e(eKTIB MpOLECIB 3a JONOMOTOI0 TaOJUIb CTaHAAPTHUX TEIJIOT YTBOPEHHSA Ta
3TOPSIHHSI. 3alIeKHICTh TEIJIOBOrO €(eKTy mpolecy Bia TtemmnepaTypu. PiBHSHHS
Kipxroda B nudepenmianpHiii Ta iHTeTpaibHId (popmax. BukopucranHs 3akoHIB
TepMOXiMii TpH CKJIAJaHHI TEIJIOBOro OajaHCy Yy XIMIKO-TEXHOJOTIYHUX
BUPOOHUIITBAX.



Hpyruii Ta TpeTii 3akoH TepMoauHamiku. OO60poTHI Ta HEOOOpPOTHI
npouecu. Jlpyruii 3akoH TepMOJMHAMIKH, HOT0 MaTeMaTHUYHHN BHUpas.
Entpomis, ii ¢i3uunuii 3mict. EHTpomis Ta WMOBIPHICTH CTaHY CHCTEMH.
CratucTUYHUN XapakTep JAPYroro 3aKOHY TepMOJIUHaMiKu. TpeTid 3aKoH
TepMOJAUHaMIKU. AOCOJIIOTHE 3Ha4YeHHs eHTpomii. Po3paxyHku 3MiHH EHTpOIi y
npoiiecax.

TepMmonuHaMmiuHl ToTeHIlanu. BrHyTpimHa eHepris [160ca, eHepris
['enpmronbua. Kputepii piBHOBarm Ta HampsiMKy mpoiieciB. PiBusuus ['1006ca-
['enpMrospiia, HOro MPakTUYHE 3aCTOCYBAHHS Y XIMIUHIM TEXHOJIOTII.

Tepmoannamika xiMiuyHO1 piBHOBaru. Kpurepii piBHOBaru. 3akoH AiI0YMX Mac,
moro BuBiA. Pi3HI cmocobu BupakeHHS KOHCTAHTH XIMIYHOi piBHOBaru. PiBHSHHS
13oTepMu ximiyHOi peakiii Bant-I'odda. 3anexHicTs KOHCTAaHTH PIBHOBAru Bif
temrepaTypu. PiBHSHHA 130Xopu Ta i300apu ximiuHoi peakuii Bant-I'odda.
OOyuCeHHS KOHCTAaHTH pPIBHOBaru 3a JOMNOMOIOI0 TalJuIlb CTaHIApPTHUX
tepmoauHamMiuHuX BenuuuH. [Ipunnun Jle-Illatenbe Ta iloro BUKOpUCTaHHS AJis
ONTUMI3allli mapaMeTpiB XIMIKO-TEXHOJIOTIYHUX MPOIIECIB.

da3zoBa piBHOBara B OJJHOKOMIIOHEHTHUX cucTeMax. OCHOBHI MOHATTA: (a3a,
KOMIIOHEHT, TepMOJIMHaMI4H1 cTyneHi cBoboau. [Ipasuno ¢a3 ['i606ca. PiBHsSHHS
Knaysiyca-Knaneiipona. /liarpama cTaHy OJHOKOMIIOHEHTHUX CHCTEM.

®dazoBa  piBHOBara y  OiHapHux  cucremax. ®DaszoBi  jgiarpamu
JBOKOMIOHEHTHHUX cucTeM. [IOHATTS npo (i3uko-XiMidHUM aHam3. TepMiuHHMA
aHaJji3, MOro 3aCTOCYBaHHS Y TEXHOJOTIUHIN MPaKTUILL.

da3oBa piBHOBara y HOTpPIMHUX CHCTEeMax. 3aKOH po3monainry. ExcTpakiis.
Po3noaut peuoBUHU MiXK JBOMAa HE3MIIITYBAHUMH PO3YMHHHUKAMHU. 3aKOH PO3MOJILTY
Hepucra. PiBusanns Illunosa. Excrpakiiis, ii 3HaYEHHS B TEXHOJOT1i BUPOOHUIITBA
XIMIKO-TE€XHOJIOT1YHOT TPOTYKIIIi.

IneansbHl po3unau. KomiraTuBH1 BIaCTUBOCTI PO3BEICHUX PO3UMHIB. [neanbHi
po3uunu. 3akoH Payna. 3MmiHa TeMmreparyp 3aMep3aHHS Ta KWIHHS PiIuH
BHACJIJIOK YTBOpeHHs po3unHiB. Kpiockomis 1 eOymiockoris. Ocmoc. OcMOTHYHUH
TUCK. 3HAYEHHS KOJITaTUBHUX BJIACTUBOCTEH PO3YMHIB JUISI BUPOOHHUIITBA XIMIKO-
TEXHOJOTIYHOI MPOAYKII Ta JIKAapChbKUX 3aco0iB 3 BUKOPUCTAHHSIM XIMIKO-
TEXHOJOTIYHUX METOMIB. BigxwuieHHs Bix 3akoHy Payns y peanbHHX pO3YMHaX.
[ToHATTSI PO aKTUBHICTb.

3akoun KonoBamoBa. Mertonu mneperoHku. B3aeMHa pO3YMHHICTH PIAMH.
@pakuiitHa neperoHka. B3zaemHa Hepo3uMHHICTh piauH. [leperonka 3 BOASHOIO
napotro. Ileperonka mijg BakyyMOM. MeToau pPO3JUICHHS a3€0TPONMHUX CyMIIIeH.
PiBHOBara pinuHa-pinnHa. B3zaeMHa po3umHHICTH pianH. Kputnuna temmeparypa
PO3YMHHOCTI.

dopmasibHa KIHETHKa. XiMiyHa KIHETUMKa, i1 3HAa4eHHs [Js ¢apMailii.
1 mopsiok peakiii. KiHeTuuHi piBHSHHS peakiliii HyJIbOBOTO, MEPIIOTO, IPYTOTO 1
TPETHOTO TOPSAAKIB. MeToaum BU3HAUCHHS TMOPANKY peakilii. 3ajeXHICTh
KOHCTaHTH peaxiii Bia temneparypu. [lpaBuno Bant-I'odda, itoro Bukopuctanus
JUISi BU3HAYCHHS CTPOKIB MPHUIATHOCTI OI0TEXHOJOTIYHOI MpOAYyKIii. PiBHSIHHS



Appeniyca. Teopis akTuBHUX 3iTKHEeHb. Enepris axtuBauii. Crepuunuii ¢axrop.
[ToHATTS PO TEOPi0 MEePEXiTHOTO CTaHy a00 AKTUBOBAHOTO KOMILIEKCY.

MEXAHI3MU OPI' AHIYHMX PEAKIIIN

OCHOBHI TUIH peakiiii HyKJIeo(PiIbHOTO 3aMIIICHHS Y BIAMOBIIHOCTI O THUITY
cyocTpary Ta Hykieodiny. MexaHi3M mpsMoro 3amiiieHHsa. ExcrnepumeHTanbHI
JoKa3u peanizaiii MexaHizMy Sy2. lonizamiiinuii MexaHi3M. Posib po3unMHHHKA.
Cxema VYiHcTeliHa Ta ii eKcliepuMeHTalbHI gokazu. OO0’ €THaHUN MeXaHI3M 10HHHUX
nap CHiHa.

[leperpymyBanHsi  kapOokarioHiB. HeomeHTWwIbHE  TeperpymyBaHHS  Ta
neperpynyBands Barnepa-MeiiepBeiina. ®akTopu, sKi BIUIMBAIOTh HA JIETKICTh
peaxiii. [leperpymyBanns [em’ssHoBa 1 Tidhdeno (peakmii amipatnaHuX amiHIB M
ni€ro0 a30TucToi KucioTu). CKeneTHI meperpyrnyBaHHS KapOOKaTiOHIB, SIKI MICTATH
T1APOKCUIIbHY TPYITY B O-110JIOKEHHI. Jli€EHOH-(EHOIbHE MeperpynyBaHHsI.

Yyacte m- 1 6-3B’43KIB B aHXIMEPHOMY CHPUSHHI peakiii HYKICo(iIbHOTO
3amimenss. Hexnacuuni kapOokarionu. [IpoGiema HOpOOPHITEHOTO KapOOKaTIOHY.

AHXIMEpHE CIPHUSHHA CYCIIHIX TPYIN B PEaKIisAX HYKICO(PIILHOTO 3aMilICHHS.
[leperpynyBanusi ®aBOpChKOro (MEperpynyBaHHs 0-TaJOTEHKETOHIB B MPUCYTHOCTI
ocHoB). CxeMa MexaHi3my Syl.

Ckenerni meperpymyBanHs KkapOeHiB. IleperpymyBannsi Bonbda, cunTes
Apnara-Eiicrepra. 'omosorizanis ajabAerijiiB i KETOHIB.

[leperpynyBanHs 3a ydactio HiTpeHiB. IleperpymyBanns ['opmana, Kypuiyca,
Jlocens ta llIminra. IleperpynyBannst bekmana ta Baruepa-MeiiepBeiina.

Cxema MmexaHi3my eniMminyBaHHS ElcB. Opientaniss C=C 3B’sa3ky. IIpaBuio
bpenra. IlpaBuna 3aiineBa 1 ['opmana. daxropu, sKi BIUIMBAIOTh Ha JETKICTh
eJIMIHYBaHHS.

Peakuii ¢parmenranii. OcHOBHI Tunu MexaHi3MiB 3a ['pooom. dpanromepuuii
edexT. dparMeHTallis MOXITHUX aJaMaHTaHy.

Tepwmiune (mipomituune) emminyBaHHs. lllectunientpoBuit MexaHi3Mm. Peaxiis
Uyraera (mipomi3 kcaHToreHariB). OpepkaHHs  KCaHTOTEHATIB, MEXaHI3M,
crepeoximis peakiii. [I’sturnienTpoBuii mexaHnizm. Peakirisi Koyma Tta i oco6auBoCTI.
Crepeoximis peakilii Ha IPUKIaIl MOX1THUX [UKIOTeKCaHy.

Peakmii enextpodinbHoro mpueanands no C=C 3B’sa3ky. 3arajgbHa cxema
mexaHizmy. Crepeoximis peakiii. [[ukimiyauii i0H OPOMOHIIO Ta €KCIEPUMEHTAIbHI
JIOKa3H Moro icHyBaHHs. Cxema OpoMyBaHHS HOPOOPHEHY.

Peakniss CimoHca-Cmita. CxemMa MexaHi3My, CTEpEoXiMisl 1 MpernapaTyuBHI
acnekTd. Peakuii rigpokcumepkypyBaHHA. (CxeMa MexaHi3My 1 CTEpeoxiMis Ha
MIPUKJIAJIl MOX1THUX ITUKJIOTEKCEHY.

EnoxcunyBanust onediniB Hajx kuciotamu. Cxema mexaHizmy. Crepeoximis.
Oco0uBOCTI €NOKCUYyBaHHS 0, 3-HEHaCMYEHUX KeTOH1B. EnokcuayBanHs onediHiB B
BIJICYTHOCTI KHCJIOTO CEpEIOBHILIA.

HyxneodinpHe mpuenHanas 10 KapOOHUIbHOI rpymnu. [IpueaHaHHS CHHUIBHOI
KHCIIOTH, a30THCTHX OCHOB Ta CIUPTIB.

AnpnonbHa KoHAeHcarlis. KuciaoTHuii Ta my>KHUIA Kartammi3. AHETIOBaHHS 3a
Po6inconom. Konnencaris /lapzana. Konnencaii Kisiizena i /[ikmana.



Konneniiss apoMatuyHOCTi. AHYJIEHH. APOMaTHYHICTh B 3apsKEHUX ITHKIaX.
KonzaencoBaHi apomaTudHi cuctemMu. [ oMoapoMaTHUHICTb.

CxeMa MexaHI3My apOMaTUYHOTO €IeKTPO(UIBHOIO 3aMillleHHA. 3B’S30K MIXK
CTPYKTYPOIO Ta peakiiiHoo 31atHicTio. HitpyBanHs. ['anoreHyBaHHs. ANKiTyBaHHS
ta amwioBaHHs 3a @pinenem-Kpadhrtom Ta crnopimueni peakiii. EnexktpodinsHe
3aMIIEHHS HIIUX TPYII, KpiM BOJHIO. [1co-araka.

Criiiki BUIbHI panukanu. CTpykTypa Ta TpOCTOpoBa OyaoBa paJUKaIbHHUX
iHTepMeiaTiB. KineTruHi 0COOIMBOCTI IAHIIIOTOBUX PEAKIIIi.

Peakmii  BimbHO-pagWKadbHOTO 3aMilieHHs. [anoreHyBaHHS, OKHCHCHHS,
3aMIIEHHS 3a Y4YacTI0 apWiIbHHUX paJuKaniB. BHyTpIIIHbOMONEKYJSPHI BUIBHO-
panukanbHi peakiii. Peakiis ['opmana-Jlednepa. Peakii pparmenTanii pagukaris.

Peakuii BiTbHO-paguKaibHOrO mpHenHaHHS. [lpueaHaHHS TralOreHOBOHIB,
raJloreHMEeTaH1B, MEPKANTaHIB Ta 1HIINX BYTJIEBOJHEBUX PAJIUKAIIB.

XIMIYHA TEXHOJIOT'TA KOCMETNYHUX 3ACOBIB TA
XAPHOBHUX JOBABOK

TexHomnoris BUpoOHUIITBA TyaneTHOro muia. OCHOBU BapiHHS TyaJeTHOTO
mMusia. OCHOBHI TEXHOJIOT1YHI Tpollecu MuioBapinHs. [Ipsmuii Ta HenpsMuil MeToau
BapiHHA MwWwia. TexHoJoriyHa cXxemMa MUJIOBApiHHS: TMEpIIe OMIJICHHS;, TepIie
BHUCOJIIOBAHHS; JpPyre OMIJICHHS, JApyre BHUCOJIOBAHHS, MNUII(YBAaHHI MWIIA;
B1JICTOIOBAHHS. AHAJITUYHI METOJIU JOCIIKEHHS KOCTI TyaJIeTHOTO MUJIa.

Texunosoris BupoOHunTBa 3yOHMX mact. Cramli BupoOHUITBA. TexHomorii
BUPOOHUIITBA: CTaJliifHA Ta HENepepBHA. AHAIITUYHI METOJU MOCTIIKEHHS SKOCTI
3yOHOI MacTH.

Kpemu Ha OCHOBI eMysbClid TUITY «OJIisl Y BOJI» Ta «Boja B omii». JudiapHi
CUCTEMU B KpeMax.

[TpuHIMT CKIagaHHS PEUENnTyp KPEMiB PI3HOTO MPU3HAYCHHS.

TexHomoriyH1 cTajii Ta JiHIT OTPUMAaHHS KPEMOBUX Mac. TeXHOJIOTiuHa cxeMa
OJIep KaHHS EMYJIbCIMHUX KPEMiB METOJIOM Trapsuuil/rapsuni.

TexHonmoriyHa  cxeMa  OTPUMaHHS  €MYJbCIMHUX  KpEeMiB  METOIOM
XOJIOJTHUM/XONOJHUN. AHAMITHYHI METOAM JOCIHIJKEHHS SKOCTI KOCMETHYHHUX
KpPEMiB.

AHamni3 peyoBHUH, SKI MOJINIIYIOTH KOJIp NPOAYKTIB. TeXHIYHMM aHai3
HATypaJbHUX, CHHTETUYHUX OapBHUKIB Ta (DIKCATOPIB KOJbOPY. Bu3HAUECHHS BMICTY
nykpy. @13uko-ximMiuHi MeTou aHamzy. Pegpakromerpis Ta nonspumetpis. Metonu
JOCIIIJIKEHHSI JIIOMIHECLIEHTHUX BJACTUBOCTEH. Xpomarorpadis. EnexkTpoximiusi
METOJU JOCIIKeHHsS. BUKOpUCTaHHSI OpraHOJENTUYHUX METOIIB MPH OIlIHIOBAaHHI
SAKOCT1 Xap4oBoi npoaykiii. Meron ®dneiiBopa.

TexHiuHMA aHaAMI3 PEYOBHH, IO MPUCKOPIOIOTH 1 TOJIETHIYIOTh POBEICHHS
TEXHOJIOTTYHUX ITIPOIIECIB.

AmHani3 po3nyuryBayiB (Jy»Hi, KUCJIOTHO-TTY>KH1). AHali3 XapyoBUX KUCJIOT Ta
PETYISATOPIB KUCIOTHOCTI.

AHanmiz ¢epmeHTiB 1 (epMEeHTHUX TpemnapariB. AHaJI3 pPEYOBHUH, SKi
HOJIIIIYIOTh apOMaT 1 CMaK MPOAYKTIB.



AHani3 apomMatu3aTopiB Ta MiJCHIIOBAYIB CMaKy: piaki (y BHUIVISAI PO3YUHIB i
eMYJIbCii), CyX1 MOPOIIKOMOAIOH1, TACTOMOAI0HI.

AHaJli3 peuyoBHHH, 1110 CIPHUSAIOTH 301IBIICHHIO TEPMiHIB TPUAATHOCTI XapUOBHUX
MPOAYKTIB. AHAII3 aHTHOKUCHIOBAY1B (LIUTpAT KaJito, anerar kamito E 261, nenuTun)
ta koHcepBaHTiB (E 333 kanbiito nuutpar, E 263 kanbIlito amerar, arap Xap4yoBuH,
HaTPIIO aleTaT, KaJliio alerar).

AHani3 OCHOBHHMX CKJIQJIOBUX KOMIIOHEHTIB KOCMETHYHUX aHloHHUX [IAP B
KOCMETHYHUX KOMITO3uLlifax. AHani3 amportepuux [TAP.

Amnani3z O010JIOTIYHO-aKTHUBHHUX CIIOIYK KOCMETHYHUX 3ac00iB. AHali3 SKOCTI
BITaMiHIB Ta BITaMiHHUX IIpeMNapaTiB.

XiMiuyHa TEXHOJOTIS OAEpKaHHS XapyoBHUX M00ABOK, IIO MOJIMIIYIOTH CMak,
apoMaTr Xap4oBHX MPOAYKTIB. XiMiuHA TexHOoris migconomkyBadiB (E 950 kamito
anecymbpam, E 951 acmapram, E 954 caxapun). XiMiuHa TEXHOJOTIS
apoMaruzatopiB. OTpuMaHHsA apomaTu3aTopiB (BaHUIIH). XiMIYHA TEXHOJOTIA
oJiep>kaHHs opraniuHux O0apBHUKIB. Onep:kanHs azo0apBHukiB (E 102 Taptpasun, E
107 xoBTuii 2G, nonco 4R). TexHosorist onepKaHHS apUIMETAaHOBUX OapBHUKIB.
E 131 cwuHili mareHTOBaHMM. XiIMIYHA TEXHOJIOTIS OJIepKaHHS  1HIUTOITHUX
O0apBuukiB. Otpumanns E 132 inguroxapminy. MeToau TEXHIYHOTO aHaJi3y
xapuoBux OapBHUKIB. OnepxanHs xiHoHOBUX (E 104 xiHONIHOBMIA >KOBTHH) Ta
XiHOQTaIOHOBUX  OapBHUKIB.  XIMIYHA  TEXHOJIOTIS  MIJCOJIO/JKYyBayiB  Ta
LyKpO3aMiHHUKIB. OjiepaHHs OpraHIiYHMX CTaOuI3aTOpIB. XIMIYHA TEXHOJOTISA
ollepKaHHS HeopraHiyHux cradumzaropiB E 452 mnomidocdari. Opepxanus
HEOpPraHIYHUX Ta OPraHIYHUX KOHCEPBAHTIB. XIMIYHA TEXHOJIOTIS ojepkaHHs E 221
HaTpiil cynbdaty, E 225 xamii cynbdpary. OpepkaHHd aHTHOKCUAAHTIB Ta
CUHEPIICTIB AHTHOKCHJAHTIB. XiMi4HAa TexHoJoris oaepxkanHs E 301 wHarpiid
ackopOary, E 302 kanbuiii ackopoary.

PECYPCOE®EKTHBHI YUCTI TEXHOJIOI'I

CtpykTypa [Oep:KaBHOI CHCTEMH OXOPOHM HABKOJIMIIHBOTO MPUPOIHOIO
cepenoBuiia. OCHOBHI HampsiMK{A 11 AisyibHOCTI. OIliHKA MIKIJIMBOTO BIUIUBY
TOKCUYHUX PEUYOBUH HA HABKOJIMIIHE CepefoBUIle. Bu3zHaueHHS KOHIEHTpaIlii
IIKIJUTMBUX PEYOBUH Y HABKOJMIIHBOMY cepenoBuimi. OCHOBHI (akropu, sKi
BIUTUBAIOTh Ha (OPMYBaHHS KOHIIEHTpAllli TOKCHYHOI PEYOBUHU B MPHU3EMHOMY
mapi. MakcumanbHe 3HAYeHHS MPU3EMHOI KOHLEHTpalii 3a0pyaHeHHs. lloHarts
IPaHUYHO-AOMYCTUMOr0 Ta TUMYacoBo-noromkenoro Bukuaie (I'/IB) ta (TIIB).
CnoxuBanHss ~ Boau.  Knacudikamiss ~— cnoxkuBadiB — Boaud.  [Ipommciioe
BOJOITIOCTAaYaHHs, BIUIMB Ha BOJHI 00’ckTH. CHOXHMBAaHHS BOJIHM CUIBCHKHUM
rOCIOJIapCTBOM, BIUIMB Ha rigpocdepy. BomozabesnedueHHs HacejeHHs, BIUIUB Ha
BojoMiMu. HopmyBaHHS SIKOCTI BOJAM, 3arajibHi MOJIOKeHHS. [IOHATTS TpaHU4YHO-
JIOTTYCTUMOTO CKHUAY 3a0pyJHEHb 13 CTIUHUMHU (3BOPOTHIMHU) Bomamu. JImst sSKux
miagnpueMctB  po3poOisitore mpoektn  [JIC.  BcTaHOBIEHHS — TMMYacoBO-
noropkeHnx  ckumiB  (TIIC). OcuoBui eranu  BcranoBineHHst [JIC. Cknan
BUXIJHUX JAHUX 1 PErJiaMeHTIB BUX1THUX yMOB po3paxyHky ['JIC.



Bubip TexHONOriuHOi CXeMHU MpU MPOEKTYBaHHI CTAHIN BOJOMIATOTOBKU YH
OYMCTKA BOAM. BH3HAUYE€HHS MOBHOI MPOJYKTUBHOCTI CTaHLIi BOAOIMIATOTOBKH.
BigcTtoroBaHHs BOJM, BU3HAYEHHS T1IPABIIYHOI KPYIMHOCTI OCaay TEXHOJOTTYHUM
aHamizoM. [IpocBiTimroBaui 31 3MyJIEHHMM IIapoM  Ocady, MPUHIMN i,
npoekTyBaHHs. DUIbTpyBaHHS BOJU, MexaHI3MHU (PuIbTpyBaHHs. [1oBiIBHI GiIBTPH,
OCHOBH1 XapaKTEPUCTHUKH, BU3HA4YeHHs Iwiomnll ¢uibTpyBanHs. IBuaki ¢ineTpu,
po3paxyHok. loHHu# OOMIH y BOAOIMIATOTOBIN Ta BOJOOUYMINCHHI. OCHOBHI THIH
KaTIOHITIB, PO3pPaxyHOK KaTIOHOOOMIHHMX ¢inbTpiB. OCHOBHI THIIM aHIOHITIB,
pO3paxyHOK aHIOHOOOMIHHMX (inbTpiB. MeToau 3He3apakeHHs BOIW. THUMOBA
TEXHOJIOTIYHA CXE€Ma OYHCTKH TMOOYTOBHX CTIYHHX BOJ. THIOBAa TEXHOJOTIYHA
CXeMa TOM SIKIICHHS BOJWU. THIIOBA TEXHOJOTIYHA CXeMa 3HECOJICHHS BOJIH.
TumoBa cxema MiATOTOBKM BOAM MpH ii 3a00pi 3 TOBEPXHEBUX BOJOWM. Tumosa
TEXHOJIOTIYHA CXEMa OYHCTKH TPOMHUCIIOBHX CTIYHHUX BOJ, IO MICTSATh PO3YHHHI
Ta HEPO3YMHHI OPTraHiuHi CIIOJIYKH.

XapakTepucThKa BOAHMX pecypciB  Ykpainu. Kiacudikamis Box 3a
npu3HaYeHHsIM. MexaHiuHI METOJM OYMCTKH BOJU. XiMiuHI (peareHTH1) METOIU
OYUCTKA CTIYHMX BOJ. TEXHOJIOTIYHI CXeMH Ta amaparypHe o(OpMIICHHS.
PearenTni metonu nom’sikieHHst BoAu. CyTh METOJIB Ta 00JIaCTh X BUKOPUCTAHHSI.
CriocoOn BUAaJIEHHS 10HIB Ba)XKKMX METAIIB 13 CTIYHMX BOJ. BumaneHHs 13 BOIU
KOJIOITHUX JOMIIIOK MeToaoM Koaryssiiii. Koarynsatu ta daokynsata. OCHOBHI
JoKEpea 3a0pyIHEHHS TPUPOIHUX BOA. AJCOpOIS SIK METOJl OYUCTKU TPUPOTHUX
Ta CTIYHMX BOJ BIJl PO3YMHEHUX OPraHIYHMX PEUOBUH. TexHOOris aacopOIiitHOl
OuYMCTKH cTiuHMX BoJI. Ctabumizailis ocaaiB (aepoOHa Ta aHaepoOHa).

OCHOBHI TEpMIHM Ta TOHSTTS B raidy3l MOBOMKEHHS 3 TBEPAUMH BIJIXOJIaMH.
Knacudikariiss TBepaux BiaxoiB. MexaHIYHI METOAM TMIATOTOBKH Ta MEPEepoOKH
TBEpJUX BiAXoAiB. Metonu knacudikaiii Ta coptyBanHs. I[Iporecu 30aradueHHs
npu yTWI3amii TBepAUX BiAXoAiB. TepMiuHI METOIM MiATOTOBKH Ta MEPEpOOKU
TBEPJMX BIIXOMIB. XIMIUHI METOJM IIJATOTOBKH Ta MEPEPOOKH TBEPIUX BIJIXOJIB.
bioyoriuni MeToaM MIATOTOBKM Ta IEpepoOKHM TBepAuX BiaxomiB. 30ip Ta
CKJIQJlyBaHHS TBEPJAMX MPOMHCIOBUX BiIXOJiB. 301p Ta TPAHCIOPTYBAHHS TBEPAMX
noOyTOBUX BIAXOMIB. 3aXOPOHEHHS TBEpAUX TOOyTOBHX BiaxoniB. [losironu
TBEpAUX MOOYTOBUX BiAxomaiB. Meronu nepepoOKu (iIbTpaTiB MOJITOHIB TBEPIUX
noOyTOBUX BiIX0JIB. TexHOJOrii mepepoOKH TBEpAUX MNOOYTOBUX BIAXOMIB 3
oTpuMaHHsAM Oiorazy. Ekcmiyatamiss Ta peKyJabTHBALls MOJITOHIB TBEPAMX
noOyToBuX BiaxoAiB. CopTyBaHHS TBEpAMX NOOYTOBHMX B1IXOJIB. MapKyBaHHSA
NaKyBaJbHUX MaTepiaiB.

OcHOBHI ~ 3a0pyAHIOIOUl PEYOBMHU aTMocepHoro moBiTps. (OCHOBHI
BJIACTUBOCTI MWy  (IUCIEPCHICTh, aAresis, aOpa3uBHICTh, 3MOYYBaHICTD,
CJICKTPOIPOBIIHICTh, E€JICKTPUYHA 3aps/PKEHICTh YacTOK, 3/IaTHICTh YacTOK IO
camo3anwieHHs.). EdQekTuBHICTh yioBMOBaHHS TBepAMX 4YacTok. OuncTKa rasiB B
MAJI00CaI0BUX Kamepax. OuucTKa ras3iB B IHEPIIHHUX IHJIOBIOBIOBaYax. OuucTka
ra3iB B IUKJIOHHUX amaparaX. OuncTKa ra3iB B MWIOBJIOBIIOBAYaX PI3HOTO THITY.
Ouncrka Ta3iB B ¢uibTpax pizHoro tumy. QOYWCTKAa Ta3iB B  MOKpPHX
nuioBnoBoBayax. CkpybOep Bentypi. Xapakrtepuctuka aOCOpPOMIMHMX METOIB
OYHUIIIEHHS Ta3iB.



TEXHOJIOI'TA POCJIMHHUX ITOJIIMEPIB

XapakTepuCTHUKa OCHOBHUX BHJIB POCIMHHOI CHPOBMHHU JJIi BUPOOHUIITBA
HamiBdaOpukariB. BigMiHHI 0COOJMBOCTI iX XIMIYHOTO CKJIaAy Ta aHaTOMIYHOI
OynoBu. OCHOBHI BHIM BOJOKHHCTHX HamiBpaOpukariB. Ix knacudikamis 3a
CHOCOOOM OJIep>KaHHSI, BUXOJIOM 13 CUPOBUHU 1 CTyleHeM IpoBaproBaHHs. O06nacti
3actocyBaHHs. Llemrono3a, i BMICT B POCIMHHIN CHpPOBHUHI, XiMiuHa OyjoBa Ta
OCHOBHI Bi1acTuBocTi. Jlirnin. Moro BMicT B pociuHHif cupoBHHi, XiMidHa Gy10Ba Ta
OCHOBHI BiacTuBOCTI. OCHOBHI TmpolecH, SKi mepediraloTb 3 JITHIHOM Ta
ByTJeBoJaMu Mpu cynbditHoMy BapiHHI. OCOOIMBOCTI BUPOOHUIITBA LIETIONO3U 13
OJHOPIYHUX POCIHH MOPIBHIHO 3 IEPEBUHOIO.

3aragpHa cXeMa  BHpPOOHMIITBA  IIETIOJIO3W  CyJdb(ITHEM  crocobom.
Knacudikariss crnocobiB oaep:kaHHS LETIONO3M Ta iX KOPOTKAa XapaKTEPUCTHKA.
Texnika cynbdiTHOr0 BapiHHSA. OCHOBHI TEXHOJIOTIYHI YMHHUKH, SKI BIUTMBAIOTH HA
nporec. XapakTepUCTUKa CKJIaly BIIMpallbOBaHUX CYJIb(ITHUX MIOJOKIB Ta CXema
iX MmAroToBKH miig OioximiyHoro mnepepoOieHHsi. CydacHi BapiaHTH CYJb(ITHOTO
BapiHHS, SKI BUKOPHUCTOBYIOTHCS, XapaKTEPUCTHKA CKJIaJy PO3YMHIB, OCHOBHI
napaMeTpyd BapiHHS Ta o00JIacTi BUKOPUCTAHHS OJEPXKAHOTO HariBpaOpuKary.
OpepxaHHsl 13 BIANPAlbOBAHUX CYJIbQITHUX MIOJIOKIB E€THUJIOBOTO CIUPTY Ta
OUIKOBHX KPOMOBHUX IPUK/IKIB. BukopHucTaHHA MOOIYHUX MPOIYKTIB CYJIb(PATHOTO
BapiHHS LIETIONIO3U. 3arajbHa TEXHOJOrIYHAa CXeMa BHUPOOHUIITBA IIEIIOIO03U
cyibdaTtHuM crocoboM. Ilemrono3a Ta ii ocHoBHI BiactuBocTi. IlepeBaru Ta
HEJIOJIIKU CYJIb(ITHOTO Ta CyJb(aTHOTO CHOCOOIB OJAEpKaHHS I1entono3u. O0macTi
ix 3acrocyBaHHs. TexHika cyib(paTHOro BapiHHA. OCHOBHI TEXHOJIOTTYHI YMHHHUKH
npouecy. IliarotoBka BiANpalnbOBAHUX CYJIb(AaTHUX IIOJIOKIB 10 BUMAPIOBAaHHS Ta
3arajibHa CXeMa BUIApHOI yCTaHOBKHU. 3arajibHa XapaKTEePHCTHUKA CKIIAAY 3€JIEHOTO
Ta OUIOro IMIOJNIOKY Cysib(haTHOro crocody BapiHHs. Cxema oJiepKaHHS BapUIILHOTO
po3unHy I cylb(artHoro BapiHHs. OpepaHHS JUOKCHAY XJIOpY Ta HOro
BUKOPUCTAHHS MpU BUOUTIOBAHHI IIENIOJIO3M. YMOBU BuOUTOBaHHA. IlepeBaru Ta
HEJIOJIIKK CYJIb(ITHOTO Ta CYyJb(paTHOTO CIIOCOOIB ojepkaHHs memroiao3u. O6acTi
ix 3acrocyBaHHs. TexHika cynb(aTHOro BapiHHSA. OCHOBHI TEXHOJIOTIYHI YWHHUKH
nporiecy. OCHOBHI MporecH, siKi MepediraroTh 3 JITHIHOM Ta BYTJIEBOJAMH TPH
cynb(haTHOMy BapiHHI 1et0103u. OCHOBHI BJIACTHBOCTI XJIOPY 1 WOTO CIOJYK, SIK
BUOUTIOIOUMX peareHTiB. Teopis mpoiiecy CyIIiHHS 1emtoso3n. CrnocoOu CymriHHS.
BrmimB yMOB CylliHHS Ha SKICTh LENION03W. BapiHHS 1eNiono3n 3 MonepenHiM
rigpomizoM. BukopucrtanHs TigpomizaTy. BHKOpHUCTaHHS KHCHIO 1 TEPOKCHIY
BOJHIO 1751 BUOUTIOBaHHS IIENIONO3M. YMOBM BHOITIOBaHHS Ta €KOJOTiYHA
JOLIJIBHICTh  1X BHUKOPUCTAaHHS TMOPIBHAHO 13 cnojykamu xyopy. CydacHi
TEHJICHLIII Tpolecy BHUOUIIOBAHHS IIeI003M  BigMiHHI OCOOGIMBOCTI TPOIIECIB
BapiHHS Ta BUOUTIOBAHHS IIEJIIOJIO3M MPHU3HAYEHO1 JJIi BUPOOHUIITBA Marepy 1 st
ximigyHoro mepepoOieHHs. CyTHICTP HATPOHHOTO CIOCOOY OJEpKaHHS IIEIFOJIO3H,
1oro repeBary Ta HEJIOJIIKH.

BupoOHUIITBO ~ XIMIKO-TEpMOMEXaHIYHOI Macu (OCHOBHI eTamu, 00JacTi
BUKOpHCTaHHS). OcCoOJMBOCTI BHpPOOHHUIITBA JIEPEBHOI MacH I THCKOM. Bumau
JEpeBHOI Macu, iX BIIMIHHI OCOOJMBOCTI Ta o0OyacTi ix 3acTtocyBaHHs. Bumu



nepeBHOi (MeXaHIYHO1) MacW Ta I1X Mpu3HadeHHS. UWHHWKH, 10 BIUIMBAIOTH HA
nporec nediopyBanns nepeBHoi Macu. OcobmuBocti XTMM/XMM 3 xBOHHOI 1
JUCTSHOL  JepeBUHU. BupoOnunrBo naedidbpepHoi nepeBHoi wmacu. (OCHOBHI
BJIACTUBOCTI XBOMHOI 1 JIMCTSHOI JepeBUHHU. BUpPOOHUIITBO TepMOMEXaHIYHOI Macu
(ocHOBH1 eramu, oOmacti BuUKOpucTaHHs). OOKopyBaHHS JepeBUHH. Merta 1
crocobn oOkopyBanHs. CopTyBaHHS Ta OUMIIEHHS AepeBHOI Macu. [IpuHiun pobotu
OCHOBHOrO 0OyiajiHaHHs. JlaTeHTHICTL Ta 11 ycyHeHHs. JlepeBHa Maca, sK
HamiBdaOpukar.  3araJibHa  XapaKTepUCTHKA,  BJIACTHBOCTI  BUKOPHUCTaHHS.
BupoOGHUIITBO BOJOKHHCTUX HamiB(haOpUKaTiB BHUCOKOTO BHUXONMy. Buam nepeBHOI
MacH, X KOpOTKa MOpIBHAJIbHA XapaKTEePUCTHKA.

AnatomiyHa OynoBa Ta XIMIYHHUH CKJIaJ POCIMHHUX BOJIOKOH. 3arajibHa
TEXHOJIOTIYHA CXeéMa BUPOOHMIITBA Tamepy Ta KapToHy. Po3memtoBanHs. CTymiHb
NPOKJICIOBaHHS TMarnepoBoi Macu. Teopis mnpoxieroBanHa. CydacHI TOTJISIIA Ha
Ipolec PO3MENIOBaHHS CHPOBUMHM TMIPU TPUTOTYBAaHHI MamnepoBoi Macu. Tumwu
JUCKOBUX MIIMHIB. IX BiIMiHHOCTI Bijl iHIIMX pPO3MeEIOBANbHUX amapaTiB. OCHOBHI
TEXHOJIOTIYHI XapaKTEPUCTHUKU JTUCKOBUX MIIMHIB (Ta IHIIUX PO3METIOBAIBHUX
anapatiB). OuMIlleHHsI TManepoBOi Mach Ha BY3JIOYJIOBIIOBa4Yax 3 OJHHMM 1 JIBOMa
cuTamMu. BB HamoBHIOBAauiB HAa OCHOBHI BJacTHBOCTI manepy. CydacHi YAHHUKH,
SK1 BIUIMBAIOTh Ha MPOIEC MPOKJICIOBaHHS. BiIMIHHOCTI MPOIECIB MPUTOTYBAHHS
ManepoBoi  MacW, TMPU3HAYEHOI [JI1 BHUPOOHMIITBA Ta3eTHOTO, MHUCAIHLHOTO
npykapcbkoro mamepy. OCHOBHI YHMHHHUKH, fKI BIUIMBalOTh Ha  MPOIIEC
po3MentoBaHHsl BOJIOKHA. CydacHHMI CTaH Ta TMEPCIEKTUBUA PO3BUTKY IIENFOJIO3HO-
MarepoBOro BUPOOHUIITBA B YKpaiHi. [lpuHumn poOOTH OCHOBHOTrO OOJaJgHAHHS
JUIsl BWJIYYEHHS 13 Macu pI3HOTO pOJY BKIIIOYEHb, a TAaKOXK i Aeaepauii. Ponb
CIPUAHOKHCJIOTO QJIIOMIHIIO Ta I1HIIMX MHOr0o CHOJIYK MPU TMPOKIJICIOBAHHI Marepy.
YTpuMyBaHHS HANOBHIOBAuYiB B TANEpoOBIM Maci Ta OCHOBHI YWHHUKH, LIO
BIUTUBAIOTh HA I1eH mporiec. Tumu po3MenoBabHUX arnapatiB Ta X BIUTUB Ha MPOIIEC
pPO3MENTIOBaHHS BOJIOKHA. 3arajibHi BUMOTH JI0 HAIMOBHIOBAYiB MANepoBOi MacH, ix
KOPOTKa XapaKTepUCTUKa. BIIUB mpoliecy po3MeIrOBaHHS Ha OCHOBHI BJIACTHUBOCTI
nanepy. Po3myckaHHS BOJIOKHUCTUX HamiB(haOpUKaTiB y TiApopo30rBavax pi3HOTO
turry. OCHOBHI UYMHHUKH, IO BIUIMBAIOTh Ha TPOIEC PO3MEIIOBAHHS BOJIOKHA.
3aranpHa TEXHOJOTIYHA CXeMa BUPOOHUIITBA Marepy Ta KapToHy. HamoBHioBaui Ta
iX BIUIMB HA OCHOBHI BJIACTUBOCTI mamepy. 3abapBieHHS 1 miadapOoByBaHHS
nanepy. OcobiuBocTi (papOyBaHHS MpU 3aCTOCYBaHHI OApPBHUKIB PI3HUX TPYII.



MEPEJIK JOBIIKOBO-IEMOHCTPAIIMHUX MATEPIAJIIB,
KOPUCTYBATUCA AKUMHU JO3BOJAECETHCA BCTYIIHUKY HA
KOMINVIEKCHOMY ®AXOBOMY BUIIPOBYBAHHI

Ha icnuti [03BOJSETbCS KOPUCTYBAaTHCh TIIBKH PO3JATKOBHUM MaTepiaioMm
(BIZITOBITHI TEXHOJIOTIYHI CXEMH Ta JOBIIHHUKH), SIKI BUIAIOTHCS WiCHAMH KOMicCii Ha
1CITUTI.

INPUKIHOEBI ITOJIOXKEHHSA

Ha  kommiekcHOMy  ¢daxoBOMy  BHUIPOOYBaHHI  BCTYITHUK  OTPUMYE
eK3aMEHalIMHUN OuleT, SKUM MICTUTh TPU TEOPETHUYHUX TMHUTAHHSA 3 PI3HUX
npodeCIfHMX AUCITUILIIH, 110 BXOASITh JO HAaBYAJILHOIO IUIAHY IMTJATOTOBKHU CTY/ICHTIB
3a OCBITHIM CTyII€HEM OakasaBpa.

[lepuie muTaHHS BIAHOCUTHCS JO AUCHUILIIHU «TeopeTudyHa eneKTpoXiMishy Ta
omiHioeThes y 30 OaiiB; Apyre 3amUTaHHS BIAHOCHUTHCS IO JUCHUILUIIHU «3arajibHa
XiIMIYHA TEXHOJIOTisS» Ta OMLiHIOEThCcs Yy 30 0aniB; TpeTe MUTaHHS BIIHOCHUTHCS 0
npodeciifHOl AUCIUIUIIHK Ta OLiHIOEThCS y 40 OaniB. OT)Ke MaKCUMaIbHO KOXKHHI
BCTynHUK Moke Habpatu 100 Oami. Ilpu mepeBipii 3aBaaHb 3aCTOCOBYIOTHCS
KpUTEpll OLIHIOBaHHS, MpU pPO3poOLI fAKUX OepeTrbcs 3a OCHOBY IIOBHOTA,
MPABWIbHICTh Ta JOTIYHICTh HAITMCAHHS TUTAHHS.

Kpurepii ek3aMeHaliiiHOTO0 OLIHIOBAHHSA JJIA NIEPIIOT0 Ta APYroro

3allUTaHb
o MOBHA BIAMOBIAL 31 CXEMaMHM, MOSICHEHHSIMHU, TpHUKIagamMu (He MmeHie 95%
noTpidHO1 1Hpopmariii) — 30...28 Gautis,
) MOBHA BIJMOBIbF 3 HENPUHIMUIIOBUMU HETOYHOCTAMHU (He wMeHme 85%
noTpiOHOT 1HpopMmarlii) — 27...24 Gaiis,
o MOBHA NPHUHIMIIOBO MpaBWibHA BIANOBIAL 31 CKOPOYEHUM HAOOPOM CXEM,
MOSICHEHb, NPUKJIAiB (He MeHIe 75% motpioHo1 iHpopmartii) — 23...19 6anu;
o MOBHA NPHUHIMIIOBO MpaBWibHA BIAMOBIAL 31 CKOPOYEHUM HAOOPOM CXEM,

MOSICHEHB, MPUKIIAJIIB Ta (a00) 3 HETOYHOCTAMH y (PopMyIItOBaHHAX (HEe MeHIe 65%
noTpiOHO1 1Hpopmariii) — 18...14 Garis,

° HEIIOBHA BIANOBI/Ib, B SAKiH BiJICYTHI MPUHIMIIOBI HETOYHOCTI (He MeHIne 60%
noTpioHoi iHdopmarii) — 13...9 Gais;

o HEMOBHA BIANOBIIb 3 TpyOMMM mnoMwikamMu Ta (a00) NPUHIMIOBUMHU
HeTouHOoCTsAMU (MeH1Ie 50% noTpiOHoi iHhopmartii) — 8...1 Oais;

° BIJICYTHICTb BiZmoBifl — 0 OGamis.

Kpurepii ek3aMmeHaniiiHOro ouiHIOBAHHS JJIS1 TPETHOI0 3alIUTAHHS

) IIOBHA BIAMOBIAL 31 CXeMaMHM, IOSCHCHHSAMH, IpuKiIagamu (He MmeHme 95%
noTpiOHO1 1Hpopmariii) — 40...38 Oaiis;
° MOBHA BIJMOBIIb 3 HENPUHUMUIIOBUMU HETOUYHOCTAMHU (He wMeHme 85%

noTpioHoi iHdopmartii) — 37...34 Oarnis;



o MOBHA MPHUHIIMIIOBO MpaBWJIbHA BIJAMOBIAb 31 CKOPOYECHHUM HAOOPOM CXEM,
NOSICHEHb, IPUKIaAIB (He MeHIle 75% notpioHoi iHpopMmaii) — 33...29 Oanu;

o MOBHA TPHHIIMIIOBO IpPaBWJIbHA BIJMNOBIIb 31 CKOPOYCHHM HAOOpPOM CXeM,
MOSICHEHb, MPUKIIAIIB Ta (a00) 3 HETOYHOCTAMHU Y POpPMYITIOBaHHSX (He MeHIe 65%
noTpiOHOT iHDopMmarrii) — 28...23 Oaitis,

) HEIOBHA BITOBIb, B SIKIM BiICYTHI MPHUHIIMIIOBI HETOYHOCTI (He MeHtre 60%
noTpioHoi iHdopmartii) — 22...15 Oaris;

o HEMOBHA BIJMNOBIAL 3 TpyoMMU moMwikaMd Ta (ab0) MNPUHIMIIOBUMU
HeTouyHocTsIMU (MeH1e 50% noTpiOHoi iHdopmartii) — 14...1 6anis;

° BIJICYTHICTb BiJinoBiai — 0 6aiB.

3aranpHa OIlIHKA 32 KOMIUIEKCHE (DaxoBe BUIIPOOYBAHHS OIHIOETHCS CYMOIO
OasiB 3 TPhOX NMUTaHb. TakUM YWUHOM, 3a pe3yiabTaTamMu KomruiekcHoro ¢gaxoBoro
BUIIPOOYBaHHs BCTYTHUK Moske HabpaTu Bix 0 1o 100 Gauis.

3 MeToI OO4YMCIIEHHS KOHKYpPCHOro Oaiy BCTYNHHMKAa B €IMHIA JepiaBHIM
CJICKTPOHHIN 0a3i 3 MUTaHb OCBITU CyMapHUU OaJi, oTpuMaHuii BctynHukoMm 3a PCO
(60...100 6aniB), mae 6ytu nepeBeaeHuit Ha 6anu mkam €JJEBO (100...200 6amniB)
3rijiHo 3 Tabnuiero BiAMOBIAHOCTI:

Taomuns signosigaocti onirok PCO (60...100 6anig)
ominkam 200-0ansroi mrkami (100...200 oanis)

Wwkana | wkana wkana | wkana Wwkana | wkana Wwkana | wkana
PCO 100...200 PCO | 100...200 PCO | 100...200 PCO |100...200

60 100 70 140 80 160 90 180
61 105 71 142 81 162 91 182
62 110 72 144 82 164 92 184
63 115 73 146 83 166 93 186
64 120 74 148 84 168 94 188
65 125 Féo) 150 85 170 95 190
66 128 76 152 86 172 96 192
67 131 rid 154 87 174 97 194
68 134 78 156 88 176 98 196
69 137 79 158 89 178 99 198

100 200




IIpukaaa THIOBOIO 3aBJaAHHS KOMILJIEKCHOTO (paX0BOr0 BUNPOOYBAHHSA

HarmionaneHuil TEXHIYHUIA YHIBEPCUTET YKpaiHU
«KuiBchbKUM MOMITEXHIYHUHN THCTUTYT iMeH]1 [rops CikOpchbKOro»
XiMIKO-TEXHOJIOTIYHUH (aKyIbTET

[HxenepHoO-XiMiuyHUN (PaKyIbTET

CrenianpHicTh 161 XiMI4HI TEXHOJOTIT Ta 1HXKEHEPIs

OCBITHBO-HAYKOBA Mporpama «XiMi4Hi TEXHOJIOTI] Ta 1HXKEHEPis»

EK3AMEHAIINHUHA BIJIET Ne# (3PA3OK)

1. OnumiTe NOpUHIUI POOOTH TEXHOJOTIYHOTO OO0JaJIHAHHS KOHTAaKTHOTO
BIIIJIEHHS BHpPOOHMITBA Cylb(aTHOI KucaoTh. OOIpYHTYHTE TeMIlepaTypHUN
peXUM poOOTH KOHTAKTHOTO arnapara (MakcuMalibHa KiIbKICTh 0aiiB — 30).

2. Po3kpuiiTe CyTHICTh Ta 00J1aCTh 3aCTOCYBaHHSI 10HHOTO OOMIHY B IpoIecax
BOAOMIATOTOBKU. OXapakTepu3yHTe OCHOBHI XapaKTEPUCTUKH 10HITIB (MakCUMalbHa

KUTBKICTh OaimiB — 30).

3. HaBeniTh XiMi4HY CXe€My OTPUMAHHS HITPATHOI KUCJIOTH Ta OMUIIIThH BIUIUB
OCHOBHHMX (DaKTOpIB Ha PIBHOBAry rnpoiiecy (MakcumaiabHa KiJIbKICTh 0asiB — 40).

["apaHT OCBITHBO-HAYKOBOI MPOTpaMu Terana JJOHLIOBA
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