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I. 3AT'AJIBHI BITIOMOCTI

Berynauit icnuT Ha HaBYaHHS JUIS 3100yTTS HAyKOBOTO CTYIEHS JOKTOP
¢inocodii 3a cnenianpHicTIO 161 «XiMiuHI TEXHOJOTIT Ta 1HXEHEPI» MPOBOAUTHCS
JUIA TUX BCTYIHHKIB, SIKI MAaIOTh CTyneHb «Marictpay®.

OcsiTHbO-HaykoBa miporpama (OHII) «Ximiuni TexHONOrIi Ta 1HXEHEPIs»
TpeThOro (OCBITHbO-HAYKOBOT0) CTyneHs JokTopa (ginocodii (OHII PhD) Bianosinae
micii ta ctparerii KIII im. Iropst Cikopcbkoro, 3a KOO CTpaTeriyHUM MPIOPUTETOM
yHIBEpCHUTETY € PyHaameHTami3amis marotosku QaxismiB. OcobmuBocti 1iei OHII
BpaxoBaHl IIJISXOM OOpaHHS BIANOBIAHUX PO3ALUIIB MPOrpaMy BCTYMHOTO ICTHTY.
[IpoBeneHHs1 BCTYMHOTO BUMPOOYBAaHHS Ma€ BUSBUTU PIBEHb IMiATOTOBKU BCTYITHUKA
3 00paHOi JJIsI BCTYITYy CHEIIaabHOCTI.

[IuTaHHS BCTYIHOIO ICOUTY MOJUISAIOTHCS HAa 10 po3nauiiB, sIKi BIAMOBIIAOTH
HAyKOBHM CIIeliaIi3allisiM BiIMOBIAHO:
. TexHoor1si HEOPraHIYHUX PEYOBHH.
. TeXHOJIOTis1 BOJJOOYHIIICHHSI.
. TexHoor1s OpraHiyHUX PEUOBHH.
. TexHiuHa eNeKTpOXiMisl.
. XiMIYHUH OMip MaTepiajiB Ta 3aXUCT BiJl KOPO3ii.
. TexHoI0r1s MOJIMEPHUX 1 KOMIIO3UIIIMHUX MaTepiaiB.
. TexHoor1s1 HEOPraHIYHUX KEPAMIUHUX, CKIIOKPUCTATIIYHUX MaTepiaiiB Ta CKIa.
. TexHonoris B’sDKy4Hux mMaTepiaiiB.
. TeXHOJIOTisI KOCMETHYHHX 3aC001B Ta XapuOBUX T0OABOK .
10.TexHoOT1I POCTMHHUX TOJIIMEPIB.
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OHII piBass PhD ckmamaetscsi B 00Cs31 HaBUAJIBHUX TPOTpaM ISl BHIIUAX
HaBYalbHUX 3aknafiB IV piBHs akpenutarnii. MiCTUTh CHUCTEMY TEOPETHUHHUX Ta
NPUKIAIHUX TIOJOXKEeHb 3 XIMIYHOT TEXHOJOTrli Ta 1HXeHepli, sIKI J03BOJISITh
IpeTeHJIeHTaM Ha 3100yTTS HAyKOBOIO CTYIEHs JokTopa ¢iumocodii omaHyBaTH
KOMIUIEKC HEOOX1THUX 1 000B’SI3KOBUX 3HAHb, OCHOBHHUX MOHSTH Ta KaTEropiil.

3aBAaHHA BCTYNHOTO BUIPOOYBAHHS CKIAJA€ThCs 3 8§ TECTOBUX 3aBJaHb Ta
JBOX MUTaHb PO3TOPHYTHX BiAmoBined. BcrymHe BumpoOyBaHHS 31 CHEIiaJIbHOCTI
npOBOAUTHCS Y (GOpMI YCHOrO ek3aMeHy. TpuBanicTh MIATOTOBKH BCTYIHHKA IO
BIJIMOBIA1 — TPY aKaJeMIuH1 TOJAUHH.

B OHII nporpamu HaBeleHI TEeMU PO3JUIB, SKI CTOCYIOThCS BUKOHAHHS
3aB/IaHb BCTYITHUX BUIIPOOYBAaHb.

[Hdpopmanis mpo mpaBmia NpuiloMy Ha HaBYAHHS Ta BHUMOTH /0 BCTYIy O
acmipaHTypyd Ha HAYKOBO-OCBITHIO MporpaMmy «XiMI4HI TEXHOJOTI] Ta 1HXXKEHEepis»
HaBeJeHO B po3naunl «BcTym no acmipanTypu» Ha BeO-CTOPIHIN acIipaHTypH Ta
nokropantypu KIII im. Iropst Cikopebkoro 3a mocunanHusMm https://aspirantura.kpi.ua/

*BianosigHo aon.2 Po3ainy XV 3akoHy Mpo BuLLy OCBITY BMLLA OCBiTa 3a OCBITHbO-KBanidpikaLitHUM piBHEM
creuianicta NPUPIBHIOETLCA 40 BULLOT OCBITM CTyNeHA marictpa



II. TEMHA, IO BUHOCATBHCA HA BCTYITHE BUITPOBOBYBAHHSA

TEMA 1. TexHoJiorisi HCOPTraHIYHUX PeYOBUH
1.1. Kuaacudikauis mogenein XTC

1.2. XimiKO-TeXHOJIOTiYHi CMCTEMM SIK CYKYITHICTh B3a€EMOTIOB'SI3aHUX TIPOIIECIB.

1.3. 3HaveHHs KATAJTI3Y

B xiMiuHIii NPOMHUCIOBOCTI, €HEPreTHIll, JJs 3aXUCTy HABKOJUIIHBOTO
cepenoBuiia. OCHOBHI CTajli B KIHETHIIl T'€TEPOTeHHOro KaTamizy. MojeltoBaHHsS
KiIHETUKM TETEPOTCHHUX KaTaJiTHYHUX TMpoIeciB. BuMornm 10 NPOMHCIOBUX
katam3aropiB.  [omoBHI  (I3UKO-XIMIYHI  XapaKTEPUCTUKH  MPOMUCIOBUX
Katani3atopiB. OCHOBHI METOU IPUTOTYBAHHS KaTali3aToPiB.

1.4. Kuaacudikanisi MeToaiB BUPOOHMITBA a30Ty i BOJAHIO

CupoBuHa 1 a30THOT MpomucioBocTi. Kinacugikaiiss MeToaiB BUpOOHHUIITBA
a30Ty 1 BOJHIO - OCHOBHHUX JDKEpENl CUPOBHHHM JJIsi BUPOOHHUIITBA 3B'SI3aHOTO a30TYy.
BupoOuuntBo azory. CydacHi MeTonu dikcallii a30Ty: TEpMidHI Ta TIa3MO-XiMIYHI
METOAU JJIsl OJep KaHHS OKCHIIB HITPOTEHY, €JIEKTPOIOHI3allliiHI METO/H, Jia3epHa
Ximis. Meronu OTpUMaHHS YHUCTOTO a30Ty. BUKOpPHCTaHHA METOMy TJIMOOKOTO
OXOJIOJPKCHHS TIOBITPS 1 peKTHUdIKaIlli MOBITPsI 3 METOI0 OTPUMaHHs a30Ty. ['nmuboke
OXOJIOJDKCHHS Ta3iB. TepMoJuHaMiuHI OCHOBHM TEXHIKW 3pIJDKEHHsS rasiB. Mertoau
OTPUMaHHS HMU3BKUX TeMIlepaTryp. TeopeTHYHI OCHOBM NPOIECIB BUAUICHHS 13
MOBITPS KHUCHIO, a30Ty Ta piAKICHUX ra3iB. BupobuuurBo Boanwoo. I[IpoGiemu
CUPOBMHU [Isl BUPOOHUITBA BOAHIO. BHpPOOHMITBO BOAHIO MPH BHUKOPHUCTAHHI
BYTJI€BOAHOT CHUpOBUHU. OTpuMaHHS BOJHIO METOAOM Trasudikauii mMajauBa.
Texnonoris rasudikauii mnamua. OTpUMaHHS BOJHIO METOJOM KOHBEPCIi
IPUPOIHOTO Tra3y. TeXHOIOT1YH1 CXeMH KOHBEpCii MpUpoaHOTro razy. Enexrpoximivni
METOJU OTpUMaHHS BOAHK. [IpomwmcrioBuii emekrponiz Boau. CHHTE3 amiaky:
KiHeTUKa  TpOIlecy,  Karaji3aTopu.  XapaKTepUCTUKa  TEXHOJOTIYHHX  Ta
€HEeProTeXHOJOTIUHUX CXEM CHHTE3y aMiaky. KoMImoHOBKa 001aiHaHHS, ONITUMI3allis
TEXHOJIOTIYHOTO Tporecy. CuHTe3 MeTaHoiy. BHpOOHHIITBO HITPaTHOI KHCJIOTH.
®D13UKO-XIMIYHI OCHOBH OKHCHEHHS aMiaky. AOCOpOIIisi OKCUIIB a30Ty. TeXHOJOT14HI
CXEeMHU BUPOOHUIITBA HITPATHOI KHCIIOTH.

1.5. BupoOHHUUTBO CYJb(PATHOI KUCJIOTH

CupoBuHa, HEIOJIKH, €KOJIOTii BUPOOHUIITBA. TeEOpeTHYHI OCHOBU Ta
TEXHOJIOTIYHI CXeMHU BHPOOHHUIITBA CyIb(aTHOI KUCIOTH. [IpUHIMIOBI MOJOKEHHS
Teopli CTIMKOCTI CHUCTeM 1 MapaMeTPUYHOI YYTJAMBOCTI Ta il 3aCTOCYBaHHS Y
TEXHOJIOT1i KOHTAKTHOI CYJb(PaTHOT KUCIIOTH.

1.6. TexHoJiOTisI BUPOOHUIITBA XJIOPOBOJHIO TA COJISIHOI KHUCJIOTH

BupoOHUIITBO CHHTETUYHOI Ta PEAKTUBHOI XJOPUIHOI KHCIIOTH. Y THITI3allis
Croyk (¢Topy, SIKi YTBOPIOIOTBCS B BHUPOOHUIITBI (OCHOPHUX KHCIOT, COJEH 1
n0OpuUB, I ofep kaHHs 6€3BOAHOTO (GTOPUAY BOJHIO Ta GTOPHUI- O1TOPHT aMOHIIO.



TEMA 2. TexHo0JI0Tisl BOZOOYHIIEHHSA
2.1. OCHOBHI MOKA3HUKH SAIKOCTi TOCHOAAPCHKO-NUTHUX TA TEXHIYHUX BO/I

CaHiTapHO-€MIIEMIONOTIYHA  XapaKTEPUCTUKA JKEpesl  BOJOMOCTA4YaHHS.
Hopmu sxocti nmutHoi Boau. Knacuikariiss AOMIIIOK BOAM HA OCHOBI iX (ha3oBo-
JTUCTIEPCHOI XapaKTEPUCTHKUA. AHOMAJIbHI BJIACTUBOCTI BOJU. THIOBI TEXHOJIOTIYHI
CXEMH M1ArOTOBKU MUTHOI BOJIH.

2.2. Metoau 3He3apaskeHHsI MUTHOI BOIM

Henoniku Ta mnepeBarm peareHTHUX, (PI3MUHMX 1 KOMOIHOBAHMX METO/IIB
3HE3apaKCHHS BOJIH.
2.3. Meroau cequMeHTAlLlil, amapaTypHe 0(popMJIeHHS

Tunu cmnopyn mis  OCBITJIIGHHS  Boau  (BIICTIMHUKH,  OCBITJIFOBaHI,
T1APOLUKIIOHH).

2.4. IIpouecu, 110 NPOTIKAITHL NPH 00pOo0Li BOAU KOATYJIAHTAMH

Teopis JJIDO. llnsixu Ta crmocobu iHTEeHCcHpIKAIi MPOIECiB KoaryJsilii.
['erepokoarymsmiss. OcoOauBoCTI Tpoliecy OOpOOKM BOAM KOAryasHTaMu 3
BallHyBaHHSAM BoAM. AmapaTypHe O(GOpPMIIEHHS MPOIECIB KOAryJIrOBaHHS JIOMIIIOK
Boau. DIOKYISHTH, X 3aCTOCYBaHHS MPU BHUJAJCHHI 13 BOJIM KOJOITHUX JOMIMIOK.
OpraniuHi Ta HEOpPraHiyH1 (IOKYISHTH.

2.5. TexHnosoriuni 3acaau npouecis ¢uorauii y BOAOMIATOTOBILI

OcHOBHI THIIA 00J1aJHAHHSA, TEXHOJIOTTYHI CXEMH.
2.6. ®inbTpyBaHHs y Mpouecax BOAONMIATOTOBKH

®OiapTpu 3 3epHUCTUM 3aBaHTaxeHHAM. IIBuakicTe (inbTpyBaHHs. Pexum
pobotu dinbTpyBaHHsA. OCHOBM KOHCTPYKIII Ta TEXHOJIOTIYHOTO PO3PAXyHKY
(bUIBTPIB.
2.7. AncopOuiiiHa TeXHOJIOTisI B Ipouecax BOAOMIITOTOBKH

Ancopbentu, Bumoru a0 Hux. Kinetwka agcopOuiiftHux mporeciB. [3oTepma
aacopOuii. ByrmoBanus Boau, werta, oOmexeHHs. [lpuxmanu opranizamii
TEXHOJIOTITYHUX CXEM aJCOpOLIMHOr0 O4YMIINeHHsS BOAMW. Perenepariisi copOeHTIB —
BUJIU, TICPEBary, HEJOJIKH.

2.8. MeToau onpicHEHHS Ta 3HECOJIEHHS BOAU

lonnuit 0OMiH y mporiecax BOAOMIATOTOBKH. TE€XHOJIOTIYHI CXEMHU Ta OCHOBH X
KOMITOHOBKa. MasnoBiaxo/Hi Ta 0€3BiAX0/IHI CXEMHU 1HOOOMIHHOTO 3HECOJICHHS BOJIH.
CydacHi TeXHOJIOT14HI 10HITOBI1 anapatu. Hepomniku metony.

2.9. MeToau aeion3amii Boau

MeMOpaHH1 MPOIECH B TEXHOJIOTIT MIATOTOBKHA BOJM PI3HOTO MOXOKEHHS Ta
npu3HaueHHs. YabTpadinbTpaiis. 3BopoTHuii ocMmoc. Enexrpomiamiz. Teoperwuni
OCHOBM 3BOPOTHOTO OCMOCY Ta enektponiamizy. Ilpunuunu amapaTypHOTO
odopmienns, Tunu memOpad. [lepeBaru Ta HeIOJIIKK METOIB.



2.10. BioximiuHe OYMIEHHS CTIYHUX BOJ

TeopeTnuHi OCHOBH, 00J1aCTh 3aCTOCYBaHHS. XapaKTEPUCTHKA TEXHOIOTTIHOTO
oOnmagHaHHS aepoOHOTO, aHAepOOHOTrO Ta KOMOIHOBAaHUX CXEM O10JIOTIYHOTO
OYMILIEHHS BOJIM, 00J1aCTh 3aCTOCYBaHHSI.

2.11. OxkucHIOBAJIbHI MeTOAH 00pPOOKH BOIU
XapaKkTepUCTUKA OKUCHUKIB.
2.12. EkcTpakuiiiHi MeTOAH OYUILEHHSI CTIYHUX BO/I

OO6nacTe 3acTOCYBaHHS, IE€peBard, HEJOJIKH. THIOBI TEXHOJIOTIYHI CXEMU
OUYUIICHHS CTIYHUX BOJ BiJI TOKCHYHHMX PEUOBHH: Ba)KKi METall, HAPTOMPOIYKTH,
[TAP, docdaTu, HITpaTH, OpraHiuyHi PEUOBHUHH.

2.13. llnsixu Ta cnocodu yTuaizamii Ta nepepodOKH BiAX0AiB BOOOYHMILICHHS

OCHOBHI TEXHOJIOTIYHI TpoLEecH (I3UKO-XIMIYHOI OYHMCTKH CTIYHUX BOJI:
OCBITJICHHS, (hI0TaIlisl, aepaIlisi, BITOHKA 3 BOASHOIO TApOI0, €KCTPAKITis, ancopOoris,
ionHu oOMiH. [Tpunuumnu aii.

TEMA 3. TexHoJ10risi OpraHiyHuX pe40BHH
3.1. OcHoBH cuMeTPpii Ta Teopii rpyn

[lonsitras cumertpii, Bu3HaueHHs cuMmeTpii. Pomp cumerpii B Ximii.
MatematuuHuil anapaT cCUMeTpii. 3aranbHi B1iIOMOCTI Tpo MaTpulii. JIiHiiHI oneparii
HaJ MaTpuisiMu. JlerepminanTy Ta iX oouncienHs. CrerianbHi MaTpPHIIi.

BexTop, ioro Hampsmok Ta AoBkuHa. JIiHINHI omepamii Haj BEKTOpamH.
[IpsimokyTHa cuctema koopauHat. CKalspHUN Ta BEKTOPHHMH TOOYTOK BEKTOPIB.
[lepeTBOpeHHS MPSIMOKYTHUX KOOpAMHAT Ha ryiouuHi. [lepeTBOpeHHs MPpsIMOKYTHUX
KoopauHaT y npoctopi. Matpuui nepexoais. Kytu Eitnepa.

Cucrema koopauHar. [IoHATTS mpo eneMeHT Ta ornepanito cuMmerpii. ToToxHe
nepeTtBopeHHs. [loBopoTHa Bich, MOBOPOTHI OCI KIHIIEBOTO Ta HECKIHUCHHOTO
nopsanky. Llentp iHBepcii Ta J3epkalibHa IuloUIMHA. JI3epKajbHO-MIOBOPOTHA
(HeBnacHa) Bick. Teopemu B3aeMO/Iii eleMeHTIB cuMeTpii. HomeHkimatypa B cumeTpii.
CumBomika [lloHdiica Ta 3HAYEHHS CUMBOJTIB.

Kpartni omnepaiii cumerpii. I'pynu cumerpii sk po3ain teopii rpym. ['pyma,
nopsiok rpynu. [loHSTTsT 0oco6mmBoi Touku. ToukoBi rpymu. TaOGmuIli MHOXKEHHS.
Ksanpat Kemi. I'enepatopu Ta miarpynu. JJooyrox rpyn. Knacu rpyn. BrnactuBocTi
KJIACiB.

HaiinpocTimi TOYKOBI Tpynu CUMETPil Ci , C.. [{MKI19H1 TOYKOBI TPYIH Cn,
Cov 1a G, JienpaabHi TOUYKOBI TPYHHU D n, Dya ta D Ocobmusi Touxosi rpyInu
Covra Do Touxosi rpynu BUIIOi cumeTpii 1, Iy T, O, Oh, I, 1n, Cumerpis

aTOMHUX OpOITaJeH.
BuzHaueHHsT TOYKOBOI TPYNU CHUMETPii. AJTOPUTM BHU3HAYECHHS TOUYKOBOI
rpynu cumetpii. [lpukinanay Moiexyi, o BIAHOCATHCS 10 PI3HUX TPYIl CUMETPII.



Matpuyna ¢opma 3anucy omnepauiii cumertpii. Ilonarts mnpo ©6aswuc.
MatpuyHuil 3amuc NepeTBOPeHb CHUMETpli B JOBUIbHOMY Oa3uci. [3omopdizm Ta
roMoMopQi3M Irpyr CUMETPIi.

[IpencraBneHHs Ta xapakTepu KiHIEBHX rpym. [IoHATTS mpo mpencTaBieHHS,
SK1 IPUBOJATHCS Ta SIKI He mpuBoAAThCs. [IpuBenenns npencrasiens. Jlema [lypa.
[IpencrapieHHs MUKITIYHUX TPYN Ta MOOy0Ba X TAOJIUIlL XapaKTepiB.

HeBupomxeni Ta BUPOIKEH] 3a CUMeETpieto npezacTaBieHHs. [IpeacraBienns,
K1 HE TPUBOJATHCS Ta Tabiuuil xapaktepiB. [1o0ymoBa Ta BUKOpPUCTAaHHS TaOJIUIlb
XapakTepiB JJIs ONUCY CUMETPUYHUX BIacTUBOCTEN MojeKkyiau. CumBosn MaiikeHa.

CuMmetpiss Ta aHTUCUMETpis. XIPaJIbHICTh $K BIIACTUBICTh CHUMETPII.
Enantiomepu. Ilonspuicte Monexkyn ta cumetpis. ['pynosi op6itani. [IpencraBneHns
rpyn d4epe3 Oa3uc aromMHux opoOitaneit. [lepetBopenHs mnoaiOHOCTI. 3aranbHa
KOHIEMIIis OPTOTOHAJIBHOCTI.

CHiBBIAHOIIEHHS OPTOTOHAIBHOCTI y TMPEACTABICHHIX, SIKI HE MPUBOAATHCA.
Benuka teopema oproronanbHOcTi BirHepa Ta ii 3actocyBanHs. BusHnauenns ta
BJIACTMBOCTI TMPOEKIIAHUX OIepaTopiB. AJanToBaHI 3a CHUMETpPI€0 JIiHIMHI
KOMOIHAIlii aTOMHHUX OpOiTaJIei.

3.2. OCHOBH MOJIEKYJISIPHOI CIIEKTPOCKOIIl

[TonsTTs €JIEKTPOMAarHiTHOTO BUIIPOMIHIOBaHHS, BU3HAYCHHS
enexkTpoMarHiTHOi XxBuial. KBaHTyBaHHs eHeprii. EjexkTpoMarHiTHHM CHEKTp Ta
criekTpanbHi obnacti. [loxomkeHHs crekTpiB. [lpuHIMOM KiIacu4HOi Teopii
BUIIPOMIHIOBaHHS, TOTJIMHAHHS Ta PO3CIIOBAaHHSA BHUIPOMiHIOBaHHA. KBaHTOBO-
MEXaHIYHI OCHOBH TIOXOJDKeHHS crekTpiB. HaOmmwkenns bopra-Onenrerimepa.
[TpunumoBa cxema ciekTpomeTpa. PeecTpariisi ciekTpiB.

[TonsiTTs m1po MIKPOXBHIBOBY CIHeKTpockomito OOepTaHHA MOJIEKYI.
ObepranHs Ta obOepTaibHa €HEpris JBOXAaTOMHMX MOJeKyd. Knacuuna wmopenb
KOPCTKOTr0  potaropa. KBaHTOBO-MexaHIYHAa MOJEJb JKOPCTKOIO  pOTaTopa.
3aceneHiCTh PiBHIB Ta IHTEHCUBHICTH JIIHINA €JIEKTPOMArHITHOTO CIIEKTPY.

TennoBuii po3noain bonbiimMana. BupokeHHs eHepreTHYHUX CTaHiB. Brums
130TOMTHOTO 3aMiIlIEHHS Ha MIKpOXBWJIBOBHI criekTp. HexopcTkuil poratop Ta ioro
cnektp. bararoaTomHi diHiIMHI MOJieKyIl. MOJIEKYIM TUITY CUMETPUYHOTO POTOpa Ta
iX MIKPOXBUJILOBUU CHIEKTP. MOJIEKYIM TUITY aCHMETPUYHOTO pOTOpa. 3aCTOCYBaHHS
MIKPOXBHJIBOBOI CIEKTPOCKOIIi [ BU3HAYEHHSI T€OMETPUYHOI OYyJOBHU MOJIEKYIL.
Edexr [lTapka Ta iioro 3actocyBaHHsI.

[ndpauepBona cnexrpockomis. KonuBanHs okpemoro Ttuia. KonuBanHs
JBOXAaTOMHOI MoJiekynd. IlpocTuil rapMoHIYHMI OCUMASATOpP. AHrapMOHIYHHIMA
ocuunsatop. O6epronu. KonmBanbHO-00epTanabHI THEpPEeXoad y  ABOXATOMHIN
monekyni. KonmBanbHO-00epTanmbHUil crekTp okcuay Byriaemwoo. [lopymienHs
npuHuuny bopHa-OnenreliMepa: B3aeMojis oOepTaHb Ta KojduBaHb. KonuBaHHS
06araToaTOMHHUX MOJIEKYII.

OcHoBU Teopli HOpMaJIbHUX KOJMBaHb. CHUMETpis HOpPMajbHUX KOJHMBAaHb Ta
npaBuia BiOOpy. YUuciao HOpMalbHUX KOJIMBaHb PI3HMX TUIIB cumMmeTpii. [IpaBumna
B1100pY /i ciekTpiB [Y-nmornuHanus. O6epToHU 1 KOMOIHOBaHI 4yacTOTH. Pe3oHaHC
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®epmi. BrumB obepranHs Ha OaratoatroMHi Mojekynu. JIiHIAHI MOJeKynu:
napajenbHl Ta MEPHeHAUKYJSIpHI KOJMBaHHA. BrummB saepHoro cminy. Molnekymnu
TUINy CHUMETPUYHOTO Ta ACHMETPUYHOIO POTOpa. 3acTOCyBaHHS 1H(PpPayepBOHOI
CIIEKTPOCKOTIIi.

Cnektpockoriisi KOMOIHAIIIHHOTO pO3CIIOBaHHA CBITJa Ta 11 MOJEIb.
PeneiBcpke, CTOKCOBE Ta aHTHCTOKCOBE po3citoBaHHsA. [lONSIpU30BaHICTh MOJICKYI.
OOGepTanbHl CHEKTPH KOMOIHAIIMHOTO PO3CIIOBAHHS ISl JIHIHHUX MOJEKYII.
OOGepTanbHl  CHEKTPU KOMOIHAIIIMHOTO  PO3CIFOBaHHS IS MOJIEKYJl  THITY
CUMETPUYHOTO poTopa Ta MoJjekyn iHmmx tumiB. Komuanpai cnextpu KPC Ta
npaBuiia BiIOOpY M7l HUX. AKTHUBHICTh KOJIMBaHb B KOMOIHAIITHOMY pO3CiIOBaHHI.
O06epToHU Ta KOMOIHOBAHI YaCTOTH.

[Monspuzanis B cnexktpax KPC. [Ipupoaa moisipu30BaHOro cBitia Ta CTYIIHb
aenoispusanii. KonuBanHs MoJieKys TUIy CUMETPUYHOTO POTOpa. ¥Y3aralbHEHHS Ha
1HII TUOU MOJIEKYyJ. BU3HaueHHs CTPYyKTypu MOJEKys 3a naHnumu [Y-crnekrpockomii
ta cnektpockomnii KPC.

EnekTpoHHi cHeKTpu ABOXAaTOMHUX MOJIeKyJd. I'py0a KonuBajbHa CTPYKTypa:
nporpecii. [HTEHCUBHICTh KONWBaJbHUX CHEKTpiB: mnpuHIun Dpanka-KonmoHa.
Enepris aucomiamii Tta mpoaykTu posnany. OOepTrasibHa TOHKAa CTPYKTypa
€JIEKTPOHHO-KOJIMBAIbHUX TiepexosiB. IlpaBwia Bimbopy. [iarpama @oprtpa.
[Ipenucorriaiis. JIBoXaTOMHI MOJIEKYJIM: BUCHOBKH.

EnextponHi cranu mMojekys. 30y KeHHs Ta CUMETpis. EIeKTpoHHI mepexoau.
Ix Tunm. 36ymKeHi cTaHM Ta CIEKTpU JoMiHeclieHLii. CHHITIETHI Ta TpPHUILIETHI
30ymKeHi crann MoJiekyi. Jliarpama S6;10HCEKOTO.

3.3. CrepeoxiMisi OPraHivTHHUX CIOJIYK

CrepeoximMivuHi OCOOIMBOCTI aTOMY BYTJICLIO 1 OCHOBHI CTEPEOXIMIUHI SIBUIIIA.
Koundopmaris. Kondirypamis J[liactepeomepu. Enantiomepu. CrepeoximiuHa
HOMEHKJIATypa.

3aranbHi METOIM OJep>KaHHS cTepeoizoMepiB. CHHTE3U Ha OCHOBI MPUPOTHUX
ONTUYHO aKTUBHMX croyyK. Po3iiennenns paremartis. KiHeTuuHe po3iierieHHs.

Busnauennss mnpoctopoBoi KoHbirypariii. BusHauenns koupirypamii -
JiacTepeoMepiB, G-/11aCTEPEOMEPIB Ta €HAHTIOMEpiB. XiIMiuHA KopenAris, (i3udHi
METOJIM, METO/1 ONTUYHOTO MOPIBHAHHS, XIPONTUYHI METO/H.

CrepeoxiMis alkaHiB Ta iX MOXigHUX. HacuyeHi anukIivHI MOJICKYJIHd 3
MOJISIPHUMU 3aMiCHUKaMH a00 JaHKaMu. AHOMEpPHUM €eKT.

CrepeoxiMisi LMKJIOAIKAHIB Ta iX MNOXiAHUX. BcTaHoBieHHs KoH)iryparii
3aMINEHUX [HUKIIYHUX CHOJyK. MeToau, siKi OCHOBaHI Ha CHUMETpii, (QI3UUHUX Ta
xiMiuHUX BractuBocTAX. Kopemsamiiiai merogu. CTIRKICTh IUKIIYHUX MOJIEKYJL.
Jlerkicth nukiizanii, ik GyHKIisA po3MmipiB 1ukiy. Egext Topna-Iuronsaa, npasuia
bonnyina.

Crepeoximisi CIONYK 13 KPATHUMU BYTJICIb-BYIJICIEBUMHU 3B’ A3KaMU. AJIKEHH,
UKJIOATIKEHH, [IUKIOOKTATETPAEHH, KyMYJICHH.

CrepeoxiMis apeHiB Ta rerepoapeHiB. [loximni OideHiny Ta iX aHaJIOTH.
[uxnodanu ta anca-cnonyku. ['emitienn ta cripaibHi heHaHTPEHU. AHYJICHHU.



Crepeoximisi azoty. Oxcumu, azoMeTHuHd. ONTUYHO AKTHBHI MOXITHI a30Ty.
Awminu Ta ix aHanord. ['igpokcamMoBi KUCIOTH Ta X aHAJIOTH.

Crepeoximisi rerepoumkimiB. IlimepuauH, TiIpoBaHI XIHOMIHHM, TPOIIaH,
OKCHpaHH, TeTpariipodypanu Ta TeTepoIuKIN 3 ABOMA aTOMaMH KHCHIO.

CrepeoxiMis eneMeHTopraHiyHux cnoiyk. IloxigHi kpemHiro. Konreriis
ncepnoodeptanus, [loxigHi Gocdopy, Cipku, cioayku 0opy.

Crepeoximisi TPUPOTHUX CIOJYK. ByrineBomu. AMIHOKHCIOTH, TENTHIH,
O171KU, HYKJIETHOBI KMCJIOTH.

OcHoBu koHpopmartiiiHoro anamnizy. Kondopmaii anukIigHUX MOJEKYII.
®i3uyHI Ta COEKTpaJibHI BJIACTUBOCTI AiactepeoMepiB 1 koHPopmepiB. Kondopmaii
Ta peakxiiiiftHa 31aTtHicTh. PiBHsHHS YiHcTelHa-XomHeca, mpunnun Keprina-I'amera.

Kondopmariitna mnoBeAiHKa UUKIIYHUX crnodyK. Lukmorekcan Tta ioro
noxigHi. Kondopwmariii, Gpi3udHi BIaCTUBOCTI 1 peakiliiHa 3JaTHICTb.

XiponTuuHi BiactuBocTi. ONTHYHA AKTUBHICTH Ta aHI30TPOINHA PEPPAKITIS.
Jlucnepcisi ONTUYHOTO OOepTaHHsA. 3aCTOCYBAaHHS AUCIIEPCIi ONTHYHOTO 0OepTaHHS 1
KpyroBoro nuxpoizMmy. BcrtanoBneHHs xoHdirypamii 1 koHdopmamii. Knacudikais
xpomodopis. [IpaBuna criipaabHOCTI.

[HyKOBaHI AUCTIepCiss ONTHYHOTO 00epTaHHs 1 KpyroBuit auxpoizm. Kpyrosuii
TUXpOi3M  XipaJlbHUX  TOJIMEPIB.  3aCTOCYBaHHS  ONTHYHOI  AKTHUBHOCTI.
[Tonspumetpis. Emnipuyni npaBwia i kopessii. Po3paxyHOK onTHYHOTO 00epTaHHS.
KonuBanbHa onTHYHA aKTUBHICTb.

3.4. Teopist XiMIKO-TE€XHOJIOTIYHUX MPOLECIB OTPUMAHHSA OPTraHIYHUX PEYOBHH

OCHOBHI TUIIU peakUiid HyKJIeO(piIbHOTO 3aMILEHHS Y BIAMOBITHOCTI A0 THUILY
cyOctpaty Ta Hykieodinmy. MexaHism mpsimoro 3amimieHHs. EkcnepuMmeHTasbHi
nokaszu peanizamii mexanizmy SN2. lonizarmiitHuii mexaHisMm. Ponb po3umHHHKA.
Cxema YiHcTelHa Ta ii excriepuMeHTanbHI Aokazu. OO’ €THAaHHUA MEXaHi3M 10HHUX
nap CHiHa.

[leperpynyBanHsi kapOokaTioHiB. HeomeHTuiabHE TeperpymyBaHHS  Ta
neperpyrnyBaHHs Barnepa-MeiiepBeiina. ®akTopu, sIKi BIUIMBAIOTh Ha JIETKICTh
peakii. [leperpynyBanns Jlem’ssHoBa 1 Tidbdeno (peakiii amidaTuyHuX amiHIB i
Ji€r0 a30TUCTOI KuciaoTH). CKeNeTHI meperpyrnyBaHHs KapOOKAaTiOHIB, sIKI MICTSTh
T1POKCUIIBHY TPYIY B 0-TIOJIOKEHHI. J{ieHOH-peHOoIbHE IeperpynyBaHHs.

VYyacth m- 1 6-3B’SI3KIB B aHXIMEPHOMY CHPHSHHI peakiili HykJIeo(diIbHOTO
3amimeHHs. Heknacuuni kapookationu. [Ipobiema HOpOOpHIIBEHOTO KapOOKaTIOHY.

AHXIMEpHE COPUSHHS CYCIJHIX TPYI B peakiisiX HyKJIeo(iIbHOTO 3aMiIeHHS.
[leperpynnyBanuss ~ ®aBopcbkoro  (HeperpymnmyBaHHA  O-TaJOTCHKETOHIB B
npuCyTHOCTI OCHOB). Cxema MexaHizmy SNi.

CkenetHi mneperpynyBaHHs KapOeniB. IleperpymyBanns Bonbda, cuntes
Apnnara-Eiicrepra. ['oMonorizanis anbaeriiiB i KETOHIB.

[leperpynyBanns 3a y4acTio HiTpeHiB. [leperpymyBanns ['opmana, Kypiiyca,
Jlocens Ta IlImiara. IleperpynyBanns bekmana ta Baruepa-Meiiepseiina.

Cxema Mmexanizmy eniminyBanHs ElcB. Opienranis C=C 3B’sa3ky. IIpaBuio
bpenra. IlpaBuna 3aiinieBa 1 ['odmana. daktopu, sKi BIUIMBAIOTh Ha JIETKICTh
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€JIIMIHYBaHHS.

Peakuii pparmentanii. OCHOBHI THIH MexaHi3MiB 3a ['pobom. @paHroMepHHii
edext. OparMeHTarlis IOoXiHUX alaMaHTaHY.

Tepmiune (miponituuHe) emiminyBanHs. [llecturnienTpoBuii MexanizM. Peakiris
UyraeBa (mipom3 kcaHtoreHatiB). OpepkaHHS KCAHTOTEHATIB, MEXaHI3M,
crepeoximis peakiii. [I’stunientpoBuii mexanizm. Peakiis Koyna ta i oco6imuBOCTI.
CrepeoxiMis peakiiii Ha IPUKJIA/l MOX1THUX [TUKIIOTEKCaHy.

Peakuii enexrpodinbHoro mnpueaHanHs jgo C=C 3B’sa3Ky. 3arajibHa cxema
MexaHizMy. Ctepeoximisa peakiii. [lukimiuyHuii 10H OpOMOHIIO Ta €KCIIEPUMEHTAJIbHI
J0Ka3u oro icHyBaHHs. Cxema OpoMyBaHHS HOpOOPHEHY.

Peakuist Cimonca-Cmita. CxemMa MexaHI3My, CTEpeoXiMis 1 NpenapaTvBHI
actiekt. Peakmii rigpokcumepkypyBaHHg. (CxemMa MexaHI3My 1 CTepeoxiMmis Ha
MPUKIIA] TOX1THUX IIUKJIOTEKCEHY.

EnokcunyBanns one¢iniB HaakuciaoTamu. Cxema MexaHizmy. Crepeoximisl.
Oco0aMBOCTI €MOKCUAYBaHHS 0,3-HEHACHUEHUX KeTOH1B. EmokcunyBanHs onediHiB B
BIJICYTHOCTI KHCJIOTO CEPEIOBHILA.

HyxkneodinbHe npuennands 10 kapOoHinbHOI rpynu. [IpueaHaHHs CHHIIBHOT
KHUCJIOTH, a30TUCTUX OCHOB Ta CIUPTIB.

AnpaonbHa KoHAeHcalid. KucioTHUM Ta my>KHUN KaTaii3. AHENIOBaHHS 3a
Po6inconom.Konaencarist Jlap3ana. Konnencarii Kistitzena 1 Jlikmana.

Konueniist apoMaTuuHOCTI. AHYJIEHH. APOMATUYHICTh B 3apS/XKEHHUX IUKIaX.
KonaeHncoBaHi apomaruyHi cucteMud. [ oMOapOMaTUYHICTb.

Cxema MexaHI3My apOMaTUYHOTO €JIEKTPO(UIBHOTO 3aMillleHHs. 3B’SI30K MIXK
CTPYKTYPOIO Ta peakiiiiiHoro 3aatHicTio. HitpyBanns. ["anorenyBanHs. AJKUTyBaHHS
ta amumoBaHHs 3a @pinenem-Kpaptom Ta cnopinneni peakuii. EnextpodinbHe
3aMiIEHHS 1HIIKUX TPYI, KpiM BoaHIO. Inco-aTaka.

Crifiki BUIbHI panukanu. CTpyKTypa Ta HpOCTOpoBa OyAOBa paguKaIbHHX
iHTepmeniaTiB. KiHeTnaHi 0COOIMBOCTI JIAHITFOTOBHUX PEAKIIIH.

Peakiii BUIbHO-paJIMKaNbHOIO 3aMilleHHs. ['aJioreHyBaHHs, OKHCHEHHS,
3aMIIIEHHS] 3a YYacTI0 apWIbHUX paguKaliB. BHYTpIITHbOMOJEKYJSPHI BUIBHO-
panukanbHi peakiii. Peakiis ['obpmana-Jlednepa. Peakiii ¢hparmenTaiiii pajaukartis.

Peakiii BUIbHO-paguKaIbHOTO TMpHenHaHHs. [IpueaHaHHS TalOT€HOBOJHIB,
raJIoreHMETaH1B, MEpPKaITaHiB Ta 1HIIKUX BYTJIEBOJAHEBUX PAUKAIIIB.

3.5. KineTuka i TepMOaAMHAMIKA OPraHIYHOTO CUHTE3y

KineTnka mpocTtux Ta CKIAQIHUX OpPraHiYHUX peakmiid. MeTronu OTpUMaHHS
KIHETUYHUX KPUBUX.

XiMiuyHa KIHETHKa, MpsiMa Ta 3BOPOTHA 3ajava XiMIYHOi KiHEeTHMKH. OCHOBHI
NOHATTA Ta Qopmynu. ExcnepuMeHTanbHl METOIM OTPUMAHHS KIHETUYHHX KPUBHX.
Kinetnka mpoctux XIMIYHMX peakiii. MeTroaw BU3HAYEHHS TMOPSAKIB XIMIYHUX
peakmiii. KineTnka ckraiHUX XIMIYHUX PEaKIIii.

BrnuB Temnepatypu Ha MIBUAKICTD XIMIYHOT PeaKIii.
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JlomymieHHs TpUHHATI AppeHiycoM TMpu BUBOAL pIBHAHHA. PiBHSIHHS
Appeniyca. Bumum AppeHniycoBcbkux rpadikiB. Big’emHuii TemmepaTypHHiA
Koe(ILi€HT PIBHSIHHS AppeHiyca.

Teopii razodazuux peaxiiiid. Teopis akTUBHUX 31TKHEHb. Teopisi aKTUBOBAHOTO
komruiekcy. Kinetnunuit 13oTonmHui  edext. TepmoauHamiuHi (aKTHBaIIiiHI1)
napametrpu AK. ITopiBusHHS piBHsHHSA AppeHniyca, TA3 1 TAK.

Peaxii B po3unHax. OcoOJUBOCTI MPOTIKAHHS PEaKiliii B pO3YMHAX, TOPIBHSHO
3 razoBoro ¢azor. Kiitunauii edexkr Dpanka-PabunoBuua. TA3 B posuuHax,
piBHsiHHS MenBina-®pro3a. Knacudikaris xiMmiuaux peakiiii 3a [leppinom (mBuaki,
HOpMaJbHI Ta moBUIbHI). PiBHsHHS bpencrena — beeppyma. BrumuB ioHHOT cumm
po3uMHy Ha WBUAKICTH peakiii. ConboBi edektu. [lepBuHHMI Ta BTOPUHHUI COJIBOBI
edpextu. PiBHsiHHS B3aemonii Mixk nBoma ioHamu. Teopis Jlebas-Xrokens. PiBHsAHHSA
KipkByna (B3aeMopiss OWIMONL-AWIONL). PiBHSHHS B3aeMOmii MDK 10HOM 1
HEUTPaTbHOIO MOJIEKYNOK. Buan KopemsmiiiHuX piBHAHD 3 BHKOPUCTAHHSIM
JEJIeKTPUIHOI CTaJIOI.

3B’S30K MDK CTPYKTYPOIO 1 peakiiiiHoro 3aaTHicTio. [lpwHmmm miHIHHOCTI
ButbHUX eHeprid (IIJIBE). PiBHsAHHS JiHIHHOCTI BUIBHUX €Heprid. PiBHAHHS
I'ammera. piBusiHHsS Tadra. KoHctanTn 3amicHuKiB. baratomapaMeTpoBi KOpeJsIlii
IIJIBE. Metonomnoris QSAR/QSPR/QSRR. BmiuB katamizaropa Ha IIBUJIKICTb
XIMIYHOI peakilii. [ oMoreHHuii, rereporeHHuM Ta GepMEHTATUBHUIN KaTali3

3.6. XiMivyHi T€XHOJIOTII OPraHiYHUX PeYOBUH

[lepBuHHI Ta BTOpUHHI mpoliecu HadTomepepoOku. TexHOoNorii TepMIYHOTO,
KaTaJITUYHOTO KpeKiHry Ta pudopminry HadpromponyktiB. Karamituuni mporecu
OKHCHEHHsI €TeHy, poreHy Ta OyTeHiB. [IpoMucaoBi mporecu Ha OCHOBI MPOMIIEHY.
Texnonorii okucHeHHs ankeHiB. Merare3uc. KaramiTuyHi TEXHOJIOTII OKUCHEHHS
ankinapomMatuku. [IpoMHCIOBI TeXHOJIOTHI OTpUMAaHHA KapOOHUIBHHUX CHOJYK Ta
cnupTiB. TexHosorii mojiMepusalii B MpUCYTHOCTI kaTamizaropiB Llurnepa-Harra.
Texnomorii  ankimyBaHHS  apoMaTHYHUX  cnoiyk. IlpomucnoBuil  cuHTE3
AHTUOKCHUIAHTIB Ta 1HT101TOPiB KOpo3ii. [[poMuCIOBI CMHTE3U HA OCHOBI MPUPOTHOTO
razy, CHHTE3-ra3. 3acTOCyBaHHS KapOOTiJipaTiB Ta TPULITIIEPUIIBOPUPOIHOTO
MOXO/PKEHHSI B SIKOCTI CHUPOBMHHO1 0a3u Il TEXHOJOTIH MPOMHUCIOBOTO CHHTE3Y
OpraHIYHUX PEYOBHH.

[IpomucnoBi mporiecd Ha OCHOBI OeH3eHy. TexHoJorii HITpyBaHHS Ta
cynbdyBanHs [IpomucioBi nporecu Ha ocHOBI ToayeHy. [lomiypetanu. [Ipomuciosi
IpoIleCH Ha OCHOBI KcwieHiB. TeppedraneBa kucioTra Ta moJieTwieHTepedTamat
[IpomMucioBi mporecu Ha ocHOBI *kupiB. JXKupHi kucnotu ta ix noxigi. [IpoMuciosi
mpoiiec Ha OCHOBI kapOorigpatiB. CymepaacopoenTtu. IIpommcioBi mporecu
BUpoOHUITBA nojimepiB. Karamizaropu Lurnepa-Harra

3.7. CnekrpajbHa iteHTH}iKALIS OPraHiYHUX CIOJYK

CHexkTp eNeKTpOMAarHiTHUX KOJWBaHb. WM CHEKTPATbHUX JOCTIIKEHb 1
BIMOBIIHI iM  Jiala30HU  €JIEKTPOMATHITHUX XBWIb EJEKTPOHHI  CHEKTpH
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NOTJIMHAHHA. 3aKOHM TOIJIMHAHHSA CBITNIa. bBiok-cxema cmekTpoMmerpa Uis
BUMIpIOBaHHA YD Ta BUIUMUX CIIEKTPIB.

OcHoBHl xpomodopu. TepmiHOJOTIS, TOB’S3aHA 3 CMyraMu TOTJIMHAHHS.
[lornmvHaHHg BUMNPOMIHIOBAHHS ajKaHaMM, ajJKeHaMH Ta Jl€HaMH, HAaCUYEHUMH
CIOJIyKaMH, IO  MICTATh  rerepoaroMu. llornvHaHHS  BUIPOMIHIOBAHHS
KapOOHIJTLHUMH CIIOJTYKaMHU.

[IpaBuna Byasopna-®dizepa. CrnekTpu apoMaTUYHHUX CIOIYK. 3aCTOCYBaHHS
€JIEKTPOHHO1 CHEKTPOCKOII: KIJbKICHUM aHaji3 CyMilleld, BCTAHOBJICHHS OyJI0BH
CIOJIYK, BU3HAYEHHS MOJIEKYJISIPHOI MacH CIOJYKH.

[HppayepBoHa CHEKTPOCKOMIs,, OCHOBHI MOHATTS. Tunu xonuBanb. dakTopw,
10 BU3HAYAIOTh KUIBKICTb, MOJOXKEHHS Ta 1HTEHCHUBHICTH CMYT moriauHaHHsS B [Y
cnektpi. brok-cxema I cnextpometpa. TexHika BumiproBanHs criekTpiB. [4 cnextpu
aJlkaHiB, aJlKeHiB, apeHiB. [Y cmexTpu TiApOKCUIBMICHUX CIOIYK, KapOOHIIbHUX
CHOJYK, KapOOHOBUX KHCJIOT Ta iX MOXIAHHUX, a30T- Ta CIPKOBMICHUX PEUYOBHH.
3acrocyBanns [Y cnekTpockortii.

CrnexTpockorist koMmOiHamiiaoro poscisiausa cBitia (KPC). ®di3uyni ocHOBH,
arapatypHe odopmiieHHs, ocobmuBocTi Ta MoxiauBocTi KPC-cnekTpockormii.
3HaiiomMcTBO 3 ciekTpodoromerpamu s Y D, Buaumoi ta U AUISTHOK CIIEKTpY.

®i3u4HI  OCHOBM  Mac-ClekTpoMmerpii. MeToau  10oHIZaIli  MOJEKYJ
(enexTpoHHUM ymap, oToloHIZaIlA, 10HI3AIllA IOJieM, Jia3epHa jJecopOrris,
OomOap/lyBaHHS IIBUJIKMMHU aTOMaMH, €JEKTPOCIpel-1oHI3aIisg Ta XiMidHa
10H13a111s1). biiok-cxema Mac-ciekTpoMeTpa eJIeKTPOHHOTO yAapy (cucrema Hamycky,
10HHE JDKepesno, NPUCKOPIOBaY, EJNEeKTPOCTAaTUYHHUN  cemaparop, MAarHiTHUN
aHaII3aTop, CUCTEMA PEECTpPAIlii CIIEKTPY).

Tunu 10HIB, II0 PEECTPYIOTHCS MAaC-CHEKTPOMETpPOM. MeToau po3ineHHs
10HIB (0HO- Ta MOJBIHHE (HOKYCYBaHHS, KBaJAPYIOJIbHI CEMapaTOpH, Yac-MpOJIiTHI
cenapatopu. Po3niipHa 3aTHICTh Mac-CIIEKTPOMETPA.

Buznauenus Opyto-hopMynu 3a CHEKTpaMu HU3BKOI Ta BHUCOKOI PO3AUIBHOI
3naTHOCTI. OCOOIUMBOCTI MAac-CHEKTPIB PI3HUX KJIACiB OPTaHIYHMX CIOJYK (aJIKaHU,
aJIKeHH, apoOMaTHU4HI BYIJIEBOJAHI, CIOUPTH, TaJlOT€HOIOXIIHI BYIJIEBOAHIB, €TEpH,
KETOHH, €CTEPU, aMIHHU, aMiJIN).

A30THE TpaBWIIO, MAPHO-EIEKTPOHHE MPABWIO. 3aKOHOMIPHOCTI TMOSIBU
MOJIEKYJIIpHUX, (parMeHTHUX Ta [eperpynoBaHux 1oHIB. Xpomaromac-
CHEKTPOMETPIsl. 3HAMOMCTBO 3 T'a30-pIAUHHUM XpoMaTtorpadomM 3 Mac-celeKTUBHUM
JETEKTOPOM.

SnepHuil MarHiTHMM pe3oHaHC. MarHiTHi BIACTHUBOCTI ATOMHHX SIZIEP.
[loBeninka TmpPOTOHAa B MAarHiTHOMY T1oidi. Po3mienyeHHss piBHIB  €Heprii.
MakpockoriyHa HaMarHideHiCTh. YMOBU TOTJWHAHHS SAPAMH  PaiodacTOTHOTO
BUIIPOMIHIOBaHHS. XiIMIYHE 3MIlIEHHSI. MeXaHi3MH €KpaHyBaHHS MAarHITHHX sep.
3anexHICTh BETMYMHH XIMIYHOTO 3MIIIEHHS BiJl CTPYKTYPH MOJIEKYJIH.

CriH-CIIHOBE PO3MICTUICHHS CUTHATIB noriauHaHHsA. CTpyKTypHI (hakTopH, 110
BU3HAYAIOTh BEJIMYMHY KOHCTAHTH CIIH-CIIHOBOTO pO3IICIUIEHHS. XIMIYHA Ta
MarHiTHa €KBIBaJICHTHICTD sijiep. CHeKTpy MEepIIoro Ta BUIUX MOPsAAKIB. Pemakcarris
criniB. [loB3moxkHs Ta momepeuHa penakcanii. SAnepuuii edext OBepxaysepa.
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Metonu nexamninry siaepuux cminiB. [Ipunanu nns BumiproBanus AMP.

[arepnperanisa crnekrpiB AMP. 3mict cnektpy SAIMP nHa siapax 1H. Kopemsii
OyZOBH CTPYKTYpHUX (PparMEHTIB MOJIEKY] 3 XIMIYHHUMH 3CyBaMH B CIIEKTpax Ha
saapax 1H. Kopemsmii cTpykTypHUX (parMeHTIB 3 BHIJISJIOM CHUTHAJIB B CHEKTPI
[IMP.

AHanii3 CHEKTpy YHMCTOI CIONYKHM 3 HE CHIBHAJAIOYMMU CUTHalIaMH. AHai3
CIIEKTPY CIIOJYKH 10 MICTUTh JOMIIIKH. AHami3 ckiagaux crektpis [IMP.
Kopensamiss ximiuaux 3cyBiB saep 13C 31 CTpYKTypor MOJEKyau. AHami3
BYIJIELIEBOTO CIIEKTPY CIIOJIYKH.

[lepenecenns momsipusanii. [locoinoBuicte DEPT. PenaryBanns crektpiB 3a
noromoroto DEPT. T'enepamist aBomipHux crnektpiB. COSY-cnektpu. Meroauku
3acHoBani Ha SEO. Cnextpockomisi NOESY-2D. T'eteposinepna kopesiiiiHa
cnektpockonisi. I'ereposimepna OaratokBanTtoBa kopemsiuis HMQC. T'ereposnepna
6arato3B’s3ana kopemsanist HMBC. Cninsae Bukopuctanns merogis HMQC/HMBC.
Oco0nmBocTi BUkopucTanua criekrpockorii IMP na siqpax 19F ta 31P.

TEMA 4. TexHiuHa eJleKTPOXiMis
4.1. IIoHATTHA NPO eJEKTPOXIMiUYHY cHCTEMY
CkJ1a710B1 YaCTHUHM 1 MOXKJTUBI CTAHH €JIEKTPOXIMIYHUX CHCTEM.
4.2. EaexkrtpoxiMiuHi peakuii

3akonn @apanes. Buxig 3a crpymoMm. EnekrtpoBaroBuii aHamiz Ta
KYJIOHOMETPIsl.

4.3. PiBHOBara B po34HMHAX eJEKTPOJIITIB

OCHOBHI TIOJIOXKEHHSI TEOpii €NEKTPOITHYHOI aucorialii. B3aemosuis 10HIB 3
PO3YMHHUKOM XiIMIiUHI MOTEHIIIAJIM 1 aKTUBHICTh €JIEKTPOJIITY Ta 10HIB B pO3UMHAX.
Enepris conpBaramii. Teopiss KucioT 1 OCHOB. Po3paxyHOK eHeprii MiXKIOHHOI
B3a€MO/II1 1 KOe(ill€eHTIB aKTUBHOCTI 3a Jlebaem Ta ['tokkesem.

4.4. HepiBHOBaXkHi IBUIIA Y PO3YNHAX €JEKTPOJIITIB

MeToau eKCIepUMEHTATFHOTO BU3HAYEHHS EJIEKTPONPOBIAHOCTI PO3UMHIB
enekTpoiniTiB. Yucna mepeHocy Ta 10HHI pyxiuBocTi. [lpaBuno Banpnena -
IIncapxeBChKOrO.

Teopis enextporposinHocTi [ebas-Onzarepa. EnexktpomnpoBimHicTh mpu
BHUCOKHMX YaCTOTaX 1 BUCOKUX HAMPY>KHOCTSIX €IEKTPUYHOTO TOJIS.

ExcTpeMyMu eneKTpompoBIZHOCTI Ta IX 3B'SI30K 3 SIBUIIAMU acOIlallii.
AHOMaJIbHa PYXJIMBICTH 10HIB.

OcHOBHI 3aKOHHM MOJIeKyJIsApHOi qudy3ii. Judy3is B po3urHax eIeKTPOJITIB.
Judy3iiiHi MOTeHIianu, X OllIHKA Ta METOJU eIMIHYBaHHS.

4.5. EaexkrTpoaHa piBHoOBara

Metonu BumiptoBanHs —enekrpopymiiHux cun  (EPC). 3B'szok  EPC

000pPOTHOTO €JIEMEHTY 3 KOHCTaHTOIO PIBHOBAru 1 3MiHOK 1300apHO-130T€PMIYHOTO
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noTeHIiany. PiBasaus ['160ca-I"enpMrosbiia.

Konnenrpariiini jgaHumiora 3 mnepeHocoM 1 0e3 mepeHocy. 3acTOCyBaHHS
meroay EPC st Bu3HaueHHS KOS(III€HTIB AKTUBHOCTI 1 YUCEN TIEPEHOCY.

Piusanns Hepucra. BogneBa mikana enekTpoaHux mnoTeHmiamB. CTaHgapTHI
enexkTpoaHi nmoteHmiany. Kimacudikaris enxextposis. [ToTeHiiomerpis.

4.6. Iloasiiinmii map i Horo 0yaoBa

AgncopOrrist 1 cTpuOku moTteHiiany Mixk (aszamu. [ToBepxHeBUiA, 30BHIMIHIN 1
BHYTPIIIHIA TOTEHIIaNM. EJEeKTPOXIMIYHMN TMOTEHIla]l Ta YMOBH pIBHOBaru
eJEKTpOXiMIuHOI cuctemMu. PoboTa BuUxoay 1 pealbHMM moTeHIiad. [anpBaHi- 1
BOJIbTA-TIOTCHITIAJIH.

MexaHi3M BUHUKHEHHS MOJBIMHOTO €JEKTPUYHOro mapy. EnexTpokamiispHi
saBuIla. MeTonyu BUMIPIOBAHHS TIOBEPXHEBOTO HATATy. AjcopOmiiiHa (opmyna
['i06ca. OcHOBHI pIBHSHHS €NEKTPOKAMUIAPHOCTI. PO3paxyHOK MOBEPXHEBUX
HajymmKiB. Pinsguaas Jlinnmana. EnektpokaniisipHi BIacCTUBOCTI  €JIEKTPOIB.
HynboBi TOUKH MeTaiB.

BynoBa moasiitHOrO enekrpuyHoro mapy (teopii I'enpmronsia, ['yi-Hanmana,
[repua 1 Epema). JluckpetHuit xapaktep cnenudiqHo ajacopOoBaHuX 10HIB. MeToau
PO3paxyHKy KOMIIOHEHTIB 3apsay 1 CTpUOKIB TMOTEHIadly B TOABIHHOMY
eleKTpuuHOMYy Imapi.Teopis MoaBiitHOTO 1apy Mpu aacopOIlii opraHiyHUX PEYOBHUH.
[30Tepma apcop6bii (Jlanrmiopa, dpymkiHa).

4.7. Ilonsipusamisi i mnepeHanpyra

Enextpoana momnspuzaiiisa 1 nepeHanpyra. MeToau BUMIPIOBAHHS MOTEHIIATY
EIeKTpPOoJia Mg CTPYMOM. [ambBaHOCTAaTUYHUN 1 TMOTEHIIOCTATUYHUA METOIH
BUBUYEHHS mossipu3amiiaux siBuml. Craaii enaextpoximiunoi peakiii. [loHsaTTs mpo
JimiTyrouy crafito. Knacudikaiis nepeHanpyru.

4.8. JudysiiiHa kKiHeTHKA

Posnoain koHmeHTpalii B MOrpaHUYHOMY IIapi 1 cramioHapHa nudysisi B
yMOBax MPHUPOAHOI 1 MPUMYycOBOi KOHBekIii. EdexTtuBHa ToBIMHA Mu(y31HHOTO
mapy. I['panwmunuit ctpym. JludysiiiHa mnepeHampyra MNpu po3psal MPOCTUX 1
KOMIUIEKCHHX 10HIB Ta MPH aHOJHOMY pO34MHEHHI Metanmy. OOepTOBUil NHMCKOBHIA
enekTpoa. BompT-ammepHa xapakTepucTHKa A 000poTHUX cucteMm. [loTeHtian
niBxBwil. OMiuyHe TaaiHHSI TMOTeHmiany B audysiiHomy 1mapi. Kriacuuna
noJssiporpadis.

4.9. KidHeTH4Hi 3aKOHOMIPHOCTI cTaxii po3psaa-ioHizamist

OCHOBHI PIBHSHHS TeOpii CHOBUILHEHOTO PO3psay. Teopis ereMeHTapHOro
akty. Ctpym o6minHy. bezbap'epuuii 1 Oe3akTUBaIITHUIA PO3PSIH.

Brnu Oy10BHM MOABITHOTO €IEKTPUYHOTO 1IAPy Ha IIBUIKICTh CTaAll po3psLy.
PiBusinast @pymkiHa. 3aKOHOMIPHOCTI 3MIIIAHOT KIHETHKH: AUQYy3iiiHa cTamig i
CTaisl PO3PATY.

4.10. KineTHKa CKJIAJHMX €JIEKTPOXIMIYHUX peaKIii
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EnexktpoxiMiuHi MpouecH, IO YCKIAAHEHI TOMOT€HHUMHU 1 TeTepOre€HHUMHU
XIMIYHUMH peakuisMu. KiHeTnyHuil rpaHuuHui cTpyM. MexaHi3M peakuii Ha
BOJHEBOMY €JEKTpoAl. BrimB Matepiamy enekTpoAa 1 CKIagy pO3YUHY Ha
nepeHarnpyry npy BUAUICHH] BoAHIO. KiHeTrka BiIHOBJICHHS aHIOHIB.

[Tonspuzarmiss npu yTBOpeHHI HOBOi (a3u. IloBepxHeBa nudysis mpu
enexkTpoocapkeHHl  MetaniB. CymicHe BHJIUICHHS MeETaliB 1 BOAHIO. Bruus
MOBEPXHEBO-aKTUBHUX PEYOBHMH HA TPOIEC EJIEKTPOOCaKeHHs MeTamiB. Karomne
OCaJ[)KCHHSI CIIJIaBiB.

EnextpoximMiuHi peakilii 3 MOCIIIOBHUM MEPEHOCOM JEKUJIBKOX EJIEKTPOHIB.
[Topsanok eneKTpoXIMIYHUX PeaKIiii 1 CTEXIOMETPUYHE YHCIIO.

MexaHi3M KaTOJHUX 1 QHOJHUX pEakiiii Ha KUCHEBOMY enekTponl. Teopis
MIPOIIECIB EIEKTPOXIMIYHOTO BITHOBJICHHS 1 OKUCHEHHS.

Knacudikamis KOpo3iMHHX TMpOLECiB 3a MEXaHI3MOM, yMOBaMmH Iepeoiry,
XapaKTEPOM KOPO3IMHHMX pyHHYBaHb. 3arajbHa XapaKTEPUCTHKA 1 OCHOBHI O3HAKH
XIMIYHOT Ta eJIeKTPOXiMIYHO1 KOpo3ii. OCHOBHI KpHUTepii KOpo3ii (TepMOAMHAMIYHUH,
KBa31TEpMOAMHAMIYHUHN 1 KIHETUYHUN ).

TEMA 5. XimiuHu# omip MaTepiaJjiB Ta 3aXUCT BiJ KOPO3il
5.1. OcHOBHM MeTaI03HABCTBA, (PI3MYHOI XiMil Ta eJeKTpoXiMil

Mertaniunuii 3B's130k. IloHATTS mpo 30HHY Teopito MertamiB. Kpucramiuna
CTpyKTypa Ta aedextu rpatku metaniB. O0'eMHa Ta rpaHndHa qudy3is B MeTanax i
crutaBax. Cerperamisi Ta BuAuleHHs (a3 mo rpaHunsx 3epeH. OCHOBHI BHUAU
TepMiuHOi 00poOkH crutaBiB. MinHICTh J1e(OPMIBHICTH METaNiB 1 CIUIaBIB.
JIOBroBIYHICTh METAJIIB ITiJT HABAaHTa)KCHHSIM. BTOMa MeTamiB.

TepMoauHaMiuHa MOKJIMBICTh XIMIYHUX peakiliii. OCHOBHI 3aKOHOMIPHOCTI
FOMOTEHHMX 1 TE€TePOreHHHUX XIMIYHMX peakiii. AJcopOIis Ha OJHOPITHUX 1
HEOJHOPITHUX IMOBEPXHSIX, OCHOBHI THIIH 130TE€PM.

EnexTpoximMiuHi CHCTEMH Ta iX TepMOAMHAMIUYHA OCOOMBICTh. PIBHOBaXkH1 Ta
HEPIBHOBAXH1 €JIEKTPOIH1 MTOTEHIIIAJIH.

[TonBiitHUY 11ap HA MEX1 €JIeKTPOI-po3uunH. [Iporiecu 3apsKeHHs Ta po3psay
nojBiHOrO mapy, dapaneiBcbki npoiuecu. Ctpym oO6MmiHy. KiHeTuka mporieciB i3
CHOBUIBHEHOIO CTaJli€l0 TepeHocy 3apsany. PiBusuus Tadens. Maconepenoc B
eJIeKTpoAHUX npouecax. Judysiitnuii map.

5.2. Kopo3ist meTauaiB. OCHOBHI IOHATTA Ta KIacupikamis

OCHOBHI IPUYHUHU KOPO31MHUX MPOIIECIB.

Kopo3ist MeTtaniB B enekrpositax. XIMIYHHNA Ta €IEKTPOXIMIYHUN MeXaHI3MU
po3unHeHHs1 MeTaniB. EnekTpoxiMiuHa KOpo3is.

AHO/JTHI IPOIIECH MPU KOPpOo3ii MeTajiB. TepMoaMHaMidH1 OCHOBH.

KatonHi nporiecu eIeKTpoXiMiYHOI KOPO3ii METaliB.

Crnenudiuni BUIU KOPO3ii METaIiB

Koposis meTaniB y mpupoIHUX 1 MPOMHUCIOBUX YMOBaX
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ATMmoOchepHa KOpo3ist MEeTaiB.

Koposist metaniB y razonoaionux cepenosuimax. OKCHIHI IUTIBKM Ha MeTajax.

3ami30, ByIJIeleBl Ta HU3bKOBYIJICLIEB] cTaji. ['a30Ba KOpo3isd 3aii3a Ta CTali:
OKHCJICHHSI, 3HEBYTJICUCHHS, BOJIHEBA KPUXKICTh, PICT YaBYHY.

KoposiitHoTpuBKi crijiaBu Ha OCHOBI 3ami3a. Knacudikariiss Kopo31iHOCTINKUX
CIUIaBiB 3a CKJIAZIOM 1 CTPYKTYporo. [Ipu3HaueHHs OCHOBHUX JIETYIOUNX KOMIIOHEHTIB
1 POJIb TOMIIIIOK.

Kopo3iiiHOTpUBKI YaBYHH.

3arajibHa Ta MicClieBa KOpO3isl B eJeKTpoiiTax. ['‘a3oBa KOpo3is HIKEIO.
3acToCyBaHHS Ta TEXHIKO-CKOHOMIYHI TOKA3HWKHW CIUIABIB HIKEN0. AIOMIHIN Ta
foro craBu. EnexkTpoximMiyHa KOpO3is aJlFOMiHIIO.

EnexkrpoxiMiuHa Kopo3is Tutany. [liarpama crany Tutan-Boaa. CXHIBHICTh J10
nacuBanii  TUTaHy. [a3oBa  kopo3ia.  TeopeTuuHi  OCHOBHM  CTBOPEHHS
KOPO31MHOCTINKHUX TUTAHOBUX CIUIaBiB. CosieBa KOPO3isi TATAHOBUX CILIABIB.

Koposiiina tpusBkicte Ta, Nb, Be, Mo, W, Zn. Enexrpoximiuna Kopo3is:
TepMOJMHAMIKa TpOIeCy, pPIBHOB@XHI JiarpaMH CTaHy CHCTEMH METaj-BOJa,
3arajibHa Ta MiclieBa Kopo3is, macuBHICTh. ['a3oBa kopo3is. CruiaBu Ha iX OCHOBI, iX
KOpO3iifHa TPUBKICTb.

5.3. IIpoTukopo3iiiHMA 3aXUCT

3axucHl mokputTsa. Knacudikairiss 3aXuCHUX TOKPHUTTIB 3a MaTepiajiaMu,
CrocoOOM HAHECEHHsI Ta MEXaHI3MOM 3axXHUCHOi aii. PamioHanbHuil BUOIp METOy Ta
BUJTy 3aXUCTY B1JI KOPO3ii.

[TigroToBka moBepxHi MeTatiB mia MokpurTsa. Knacudikarisa crnoco6iB o0pooku
noBepxHi MeTaniB. CrocoOu 00poOku moBepxHi MeTaniB. Crocobu 3HEKHpPEHHS,
TpaBJICHHSA Ta MOJIPYBaHHS METAJIB.

Criocobu ofiepkaHHs METaJIeBUX 1 HEMETAJIEBUX OKPUTTIB.

["anpBaHIYHMI c1IOCIO O1epKAHHS IOKPUTTIB.

3axucHI HEeMeTalliYH1 HEOpraHiyHi Ta OpraHiuHI MOKPUTTA.

3axucHi atMmocdepu. [Ipuniun madopy 3axucHux armocdep. Knacudikaris ta
XapaKTepUCTHKa 3aXMCHUX aTMocdep A cTalield, KOJbOPOBUX METaJiB 1 CIUIABIB.
Y CTaHOBKH JIJ1s1 CTBOPEHHSI Ta KOHTPOJTIO 3aXHCHUX aTMOc(ep.

Enexrpoximiunuii 3axuct. Karoguuit 3axuct. [lpuHnmnu Ta e€QpeKTUBHICTh
merony. Karonni craHmii 3axucty. BuximHi JaHi Ta METOAM PO3PaxyHKYy CTaHIIIH
KaTOJHOTO 3axucTy. Tumm, po3TamryBaHHS Ta PO3PAaXyHOK AHOIHUX 3a3eMJICHb.
[Tporexkropuuii 3axuct. CyTh METOAY, WOTO 3aCTOCYBaHHS MJIsi 3aXHUCTy Pi3HOTO
oOnanHaHHs. 30Ha il MPOTEKTOPIB, IX pO3TAllyBaHHS Ta pO3MipH, MaTepiai, METOAU
KpirieHHs. OCHOBM TMPOEKTYBaHHS MPOTEKTOPHOTO 3aXUCTy Ta UUIAXH HOTro
BJIOCKOHAJICHHS. AHOJHUN 3aXHCT, HOr0 MPHUHIMIINA Ta 3aCTOCYBAHHS IS METAJiB,
CXUJIBHUX J0 macuBailii. Metonu anogHoro 3axucty. OuiHka HeGe3neku Koposii Bij
omykatounx ctpyMiB. [lonepemkeHHs BUHMKHEHHsS Onmykarouux cTpyMiB. [IpunHimmn
€JIEKTPOAPEHAKHOTO 3aXUCTy Ta HOro MpaKTHYHA peani3allis B BUIMAIKY aHOJHOTO,
KaTOJHOTO Ta CTPyMy, IO 3MiHIOEThCS. [IpocTuii, monspu30BaHUN Ta TOCHUICHHIA
TpeHaX.
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3axucT BiA KOpo3ii Ha cTafll NPOEKTyBaHHs, 30MpaHHs Ta eKCILTyaTallli.

3acTocyBaHHA HeMmeTaleBUX MaTepiaiiB. OCHOBHI XIMIYHO CTIHKI HEMeTaJeBl
Mmatepianu (kiacudikaris). Bunu xiMiuHOTO pyiiHYBaHHS HEMETAJIEBUX MaTepiaiB.

Cknag Ta OyaoBa CHJIIKATHUX MaTepiaiiB, BUCOKOMOJEKYJISPHUX CIIOJYK 1
KOMITO3UIIIMHUX MaTepiaiiB Ha iX OCHOBI.

MeTonu BU3HAYEHHS JOBTOBIYHOCTI HEMETAJEBUX MaTepiayiB B arpeCUBHUX
cepenoBuiiax. Koposis 6eTony Ta 3a1i300€TOHY.

5.4. MeTroau KOpPO3iiiHUX AOCJiIKEeHb | BUNIPOOYBaHb

Knacudikariis metoaiB. Kpurepii cTiMiKOCTI 10 pi3HUX BHJI1B KOPO3ii.

BuBuenHs Ta MozietOBaHHS MPOIECIB KOPO3ii Ta 3aXUCTYy METAIB.

Metoau BunpoOyBaHHS Ha Ta30BYy Koposito. BumpoOyBaHHS Ha KOpO3il0 B
SIEKTPOTITUIHUX cepefoBuinax. [loTeHIiocTaTuuHi Ta TaJbBAaHOCTATHYHI METOIH
nonxpmauiﬁHHx BI/IMipIOBaHB Meton nonapmaniﬁHoro omopy. XiMiyHI Ta
eneKTpoliqu METOJH OLIHKHA CTIHKOCTI Kopo311 BI/IHpO6YBaHH}I Ha KOHTaKTHY Ta
HIUJIMHHY KOPO3IIO. BI/IHp06YBaHH}I Ha KOpOBlIO miJ Hampy>KEeHHSM 1 KOPO3iiHYy
BTOMY. KOHTpOJIb KOPO3ii B yMOBaX €KCILTyaTallii.

TEMA 6. TexHoJ10risi mojiiMepHux i KOMNO3UUIHHUX MaTepiaJiB
6.1. Ximis i pizuka noJsriMmepin

[InacTuuHi Macu: BHU3HAYEHHs, OCHOBHI MEXaHI3MU Ta NUIAXU OJEpKaHHSI
OJIIMEPiB.

Opnepxanus noJjiiMepiB. PajnkanbHa, KaTIOHHA Ta aHIOHHA, OKCHIHOBITHOBHA
noJliMepu3arlis, MOJIKOHISHCAIlisl.

MonekynsipHi xapaktepuctuku mnomimepiB. PiBusaas MKX /Mapka-Kyna-
XayBinka/ MonekyIsipHO-MacOBUI PO3MOALT Ta 3aCO0M MOT0 BU3HAUEHHS.

B’s3kicTh pO34MHIB Ta pPO3IUIABIB MOJIMEPIB: METOAM BUMIPIOBAHHS Ta
YUHHUKK (popMmyBaHHS. [lMiaTaHTHI Ta MCEBAOIUIACTHYHI PIAMHH, THKCOTPOIIS Ta
peomnekcisa. Peonorigni momeni Tedii Ta BIAMOBIAHI KPUBI.

Teopii  po3umHHOCTI Ta  CcyMicHOCTI  momiMmepiB:  @Duopi-XariHca,
['npnenOpanna-Ckeuapaa Ta XaHceHa. 3aCTOCYBaHHS TEPMOAMHAMIYHUX TEOPiH IS
BU3HAYEHHSI PO3UMHHOCTI MOJIIMEPIB.

6.2. IlnacTuyHi Macu HA OCHOBI MoJiMepiB: XIMIYHUN CKJIaJ, CTPYKTypa, peakiii
oJiepKaHHs, TEXHOJIOrYHe 0(pOopMIIEHHS! BUPOOHHUIITBA, BIIACTUBOCTI Ta 3aCTOCYBaHHS

[Tonimepuzaniiini  martepianu: Ilomionedinu, momicTUpos, XIJIOPOBMICHI
BIHUIOBI MOJIIMEpHU, TIOJIMEpPH Ta CHiBIOJIMepU (TOPOBAHUX BYTJICBOJIHIB,
MOJTIBIHIJIAIIETAT, MOJIBIHIJIOBUN COMPT Ta MoJareTatl, MoJiMepy Ta CIIBIOJIIMEpPH
akpwiIoBoi Ta MeTakpuioBoi kuciaoT. Ilomiakpunamin. IlomiBiHIIMIPOIIOH.
[Tonierepu. [loniMeTnneHokcua Ta HOTO CHIBIOJIIMEDH;

[MomkoHeHcariigi MaTepianm: aMIHOAJIBIET1THI CMOJIH
dbenomopopmanbIeriiHi CMOJIM, OJIEeTHIIEHTEpeTanaT Ta MoaikapOOHAT, ENOKCHUIHI
CMOJIU MOJIiaMiIn, TOJIIMIIH, MOlypeTaHu, KpEMHIHOPTraHiuHi MOJIMEpPH;
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Martepianu Ha OCHOBI HATypaJbHOI LIEMIONO3M Ta ii XIMIYHMX MOAMDIKAIi:
' JIPOKCUETUIILEIIII0NI03a, HITPOLENIONO03H, alleTaT Ta alleToOyTHpaT LIETI0JI03H.

6.3. EnacTtomepHi maTepianu

Teopii enactuuHocTi, TUNU JAedopmalii Ta 3B’S30K MIK XIMIYHOKO
CTPYKTYPOIO Ta €JIACTUYHICTIO MaTepiaiiB. Teopis BUIbHOCTIONYYEHOTO JaHIIoTa.

HatypanbHi Ta  CHHTETMYHI  Kay4dyyKH: 130MPEHOBI,  XJOPOIPEHOBI,
OyTaiEHCTUPOJIbHI, OyTali€eHHITPUIIBHI, dbTopKayuyK, CUJIOKCAHOBI,
ETUJICHIIPOMIJICHOBI Ta €MIXJIOPT1APUHOBI, KAPOOKCHIATHI. XIMIYHUHN CKJaj, Oya0Ba,
0COOJIMBOCTI Y BIIACTUBOCTSAX Ta PEKOMEHAIII1 10 3aCTOCYBaHHSI.

CkJagHUKU TYMOBHX CyMIllIel: HAalOBHIOBAYl, ByJKaHI3alllHa Tpyma, Teopii
BYyJIKaHi3allli, IPUHLIUIN CKJIaJaHHs PELEeNTyp T'YMOBUX KOMIIO3UTIB.

3aranbHi TEXHOJOTIYHI CXEMH BHUTOTOBJICHHS TyMOBHUX BHPOOIB METOJaMHU
eKCTpPY3ii, MpecyBaHHs, KaJaHAPyBaHHS.

6.4. TexHoJiorisi MepepoOKH MIacTMAC

Cximanm  moJmiMEpHUX ~ KOMIIO3MIIIA:  OCHOBHI  CKIAQAHUKHA  (TIOJIMEpH,
HAMoOBHIOBaYl, (YHKI[IOHaNbHI M00aBKH) Ta B3a€MO3B’S30K MDK IX BMICTOM Ta
BJIACTUBOCTSIMU MaTepialliB.

Excrutyaraiiiiini BIaCTUBOCTI BUPOOIB 3 IJIACTUYHHMX MAC: MIIHICTh, CTIHKICTh
no nii  GakTopiB OTOYYHOUOrO CEpPEJOBHINA, CBITIOCTIMKICTh, 3HOCOCTIHWKICTb,
€JIEKTPUYHI BJIACTUBOCTI, BIACTUBOCTI MOBEPXHI.

Metonu QopmyBaHHS BUPOOIB 3 IJIAaCTMAC: €KCTPY3is, JIUTTS IIiJI THCKOM,
NpecyBaHHS, BAJBI[IOBAHHA Ta KaJIaHApPYBaHHS, poTaliiHe (OopMyBaHHS, OJIepPKaHHS
TOHKUX TUTIBOK TIOJMBOM, IIITAMITYBaHHS, BaKyyM- Ta THEBMO(OpMyBaHHS,
nepepobka  QropormactiB, (QopMyBaHHSI apMOBaHWX BUPOOIB, OJEPKAHHS
ra30OHANOBHEHUX IUTACTHKIB, CKJICIOBaHHS, MeETali3allis TOBEpXHI IUIACTHKIB,
MexaHIgHa 00poOKa.

[TignpuemcTBa 3 OXOPOHH HABKOJMIIHBOTO CEPENOBHINA MpHU Mepepooi
IJ1aCTMAC: OYMIIEHHSI 3a0pyIHEHOTO TMOBITPS 3 JOMOMOTOI0 KATATITHYHHUX CHUCTEM,
3MAIOBaHHA TBEPAMX BIiAXOJIB 1 BHKOPUCTAHHS TeIJia NPOAYKTIB 3ropaHHS,
MIOBTOPHA MepepoOKa BiAMpaIboOBaHUX BUPOOiB.

6.5. TexHoJ10Tis1 KOMIIO3ULIHHUX MaTepiaJIiB

Komnosumiitai marepiamm. Busnauenns. Knacudikamis. IcTtopis cTBOpeHHs.
O06nacTi BUKOPUCTAHHS.

HanoBHroBaui, 1110 3aCTOCOBYIOTHCA JUIsl BAPOOHHUIITBA MOJIMEPHHUX.

MarepianiB, METOAM OTPUMAHHS aApPMOBAaHMX IIJIACTUKIB, HAMOBHEHI
TCpMOHJ’IaCTI/I dbopMyBaHHS KOMIIO3MITIH 1M THCKOM Ta MPOCOYYBAHHSM, BUMOTH J10
3B'SI3YIOUMX 1 HANOBHIOBAdYiB, METOJIM OIIHKK SKOCTI 3MIIIyBaHHA, mepepoOka
HAIOBHEHUX TEPMOILIACTIB.

®D13UKO-XIMIUYHI OCHOBH CTBOPEHHS KOMIIO3MIIIMHUX MaTepiamiB: aaresis Ta
aZresiifHa MiIHICTh, TEOpii anaresii, Audy3idHI NpoIecu B MOJTIMEPHUX CHCTEMaXx,
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BHYTpILIHI HANpy>KeHHs, (OPMyBaHHS KOHTAKTY MK MAaTPHUIICIO Ta HAITOBHIOBAYEM,
peryoBaHHs aare3iiHoO1 B3aeMO/Iii Ha MeXi oAty (das;

KoHcTpytoBaHHS ~ KOMMNO3MLIWHUX  IUIACTUKIB.  MeToau  CTBOpEHHS
ONTUMAJIbHOI KOHCTPYKIIIi KOMIO3UILIMHOrO Marepiany. [I[porno3yBaHHs MeXaHIYHUX
BJIACTUBOCTEH KOMITO3UIIITHOTO MaTepiay.

Texnika Oe3mekd 1 EKOJIOTIYHI acmeKTH TMpU OTpUMaHHI 1 TepepoOli
KOMITO3UIIIMHUX MarepiajliB, BTOPMHHA TepepoOKa IIJIACTUKIB Ta KapOOHOBHI
3aJTUIIIOK.

TEMA 7. TexHoJsoris HEOPraHIYHUX KepaMivHHUX,
CKJIOKPHCTAJIYHUX MaTepiajiB Ta cKja

7.1.3arajibHa XapaKTepUCTUKA TEXHIYHOI KepaMiku

Knacudikauist Bupo0OiB TexHiuHoi kepamiku. Okcuana kepamika. Kepamika Ha
ocHoBl Si10,. AmomocunikatHa kepamika. Kepamika Ha ocHoBi TiO,. lninensHa
Kepamika Ha ocHOBI (peputiB. Kepamika Ha ocHoBi xpomitiB P3E. Xapakrepuctuka
OCHOBHUX BHUJIB TeXHIYHOI kepamiku. LlITyuyHa cupoBHHA A TEXHIYHOI KEPaMIiKH.
TexHorenHa cupoBUHA 711 TEXHIYHOI KEPaAMIKH.

7.2. KoHcTpyKUIiliHA KepaMiKa Ha OCHOBI HEOKCHIHHMX CIOJIYK

be3zokcuana TexHiuHa Kepamika. Mertanokepamika. KapbOiam mnepexigHux
metaniB. Hitpuan nepeximnux metamiB. Kepamika Ha ocHoBi SiC. Kepamika Ha
ocHoBl Siz;N4. Kepamika Ha ocHOBI OopuaiB 1 cumiuuaiB. MeToau onep:kaHHA
TEXHIYHOT KEPAMIKH.

7.3. EJleKTpoTexHi4YHi KepamMiyHi MaTepiajn

Kepamiuni enextpoizomsiiiHi  matepianu. EjexkTporexHiuyHa moplieisHa.
CreaTuToBl Ta KOpAIEPUTOBI Marepiand. MaTepiaau Ha OCHOBI THUTaHATy Oapito Ta
UPKOHATY-TUTaHATy MmoMOymy. Kepamiuni ¢epomarnitHi marepianu. bygosa Ta
enexktpodizuyHi BiactuBocTi GpeputiB MeFe,0,. MeToau BUroToBNIEHHS (EPUTIB.

7.4. 30J1b-TreJIb TEXHOJIOTII Y BUPOOHMITBI HOBOI KepaMiku

Metoau 3oisb-renb TexHojorii. Craaii OTpUMaHHS MarepiajiiB 30J1b-Telb
metogoM. Komoimamii kpemHe3eM. OCHOBHI BHIM MPOAYKIlii, OTPHMaHi 30J1b-TeJb
MeTofaoM. Tumnu HaHOMaTepialiB Ta iX yHIKaJIbHI BIACTUBOCTI. HampsMKu 3071b-Telb
TEXHOJIOT1I.

7.5. Kepamiuni MaTepiaju JJIi aTOMHOI TeXHIKH i 3aXMCTy HABKOJIHIIHbLOIO
cepe10BHIIA

Kepamiuni wmarepianu s aTOMHOI TeXHIKHA. TexXHOJIOrii BUPOOHHUIITBA
teroBuausirounx  enemeHTiB  (TBEJIiB). Kepamika Ha OCHOBI OKCHAY TODIifO.

I'eokepamika. KepamiuHi pedyoBHHHU-MATpUIl 11 IMMOOLTI3aIli BUCOKOAKTUBHUX
BIJIXO/1B @aTOMHOI Taiy3i.

7.6. MeaguuHa kepamika
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Meanuna kepamika. MeauuHa CKJIOKepaMika Ta METOAM i1 OTpUMaHHS.
biokepamika Ha OCHOBI TiApOKCHMAnmatuty. MeToau OTpPUMAaHHS MOPUCTOT
6iokepamiku. Menununuii papdop Ta cutanu g ctomarosorii. MeToau oTpuMaHHs
Ta TepeBaru MEAMYHOI KepaMiKi Ha OCHOBI JIOKCHAY IIUPKOHIIO. MenuyHa KepaMmika
JUTSL KIITUHHOT 1HXXeHepii.

7.7. KpemHe3eM B KPUCTAJIYHOMY CTaHi

Kpemuesem y mpupomi. Ximiuauit 3B's30k Si-O, Si-O-Si. [liarpama crany

oHOKOMIOHEHTHOI cuctemu Si0O,. @Da30BI piBHOBar® B OJHOKOMIIOHEHTHUX

cucTemMax. XapakTepucTHka mojiMophHuX mnepeTBopeHb. Pa3oBi piBHOBaru B
cuctemi Si10,. KpucTaniusi pi3HOBUIN KPEMHE3EMY.

7.8. KpemHe3eM B po3IJIaBJIeHOMY Ta CKJIOBUIAHOMY CTaHI

CxnoBuanuii crad. Oco0IMBOCTI POLECIB CKIOYTBOPeHHA. CTPYKTYpHI Teopii
ckioyTBopeHHs. KineTnuHi Teopii ckioyTBOpeHHs. CTPYyKTYpHI MOJAEI CHUIIIKaTHUX
ctekoil. KpeMHe3eM B po3IuiaBieHOMY CTaHi. BJacTUBOCTI CTEKOJ B PO3ILIABICHOMY
ctani. CkimoBuaHUN KpemHe3eM. Po3mnasnene ckio. Opep:kaHHs KBapLOBOTO CKIA.
BnactuBocti  kBaproBux cTekos. CKIOKpUCTamiyHI MaTepiaid Ha OCHOBI
KPHUCTATIYHOTO KPEMHE3EMY.

7.9. KpemHe3eM B pO34YHHEHOMY CTaHI

Po3unnHIiCTh Ta mojiMepH3alis KpeMHe3eMy B BOJHUX po3uuHax. CraH
KPEMHIEBUX KUCJIOT B BOJHUX po3uuHax. ['OMOreHHa momikoHJeHCcaIs KPeMHI€BUX
KHUCIIOT B BOJHHUX po3unHax. Onep’kaHHS HaHOAMCIIEPCHOTO KPEMHE3EMY 3 BOJHUX
po3uuHiB. Opep:KaHHA MIPOreHHOTO KpemHe3emy. CTpYyKTypOYTBOPEHHS B 30JI5X
KpEMHE3EMY.

7.10. 30J1b-T€JIb TEXHOJIOTII HAHOAMCIIEPCHOT0 KPpeMHE3eMYy Ta CHIIIKATIB

CurtikaTHI CTeKJIa, MOKPUTTS Ta CKIIOKepaMika. [lopucTi Marepianu i mOPOIIKH.
bynoBa 1 xiMmis moBepxHI KpeMHe3eMy. XiMmiuHe MOAM(]IKYBaHHS MOBEpPXHI
KpemHe3eMy. Hanomarepianu Ha OCHOBI KpemHe3emy. [10puaHi HaHOMAaTEpiamu.
TemmnaTHuil cuHTe3 Me3onopucTux marepianiB. CHHTE3 HaHOMAaTepialdiB HA OCHOBI
VIMHUCTUX MiHepamiB. MoaudikyBaHHSI MOBEPXHI INIMHUCTUX MiHEpaliB. 30J1b-Telb
CHUHTE3 HaHOMAaTepialliB Ha OCHOBI TNIMHUCTUX MiHEpaJiB.

TEMA 8. TexHoJ0risi B’ SIZKy4YHX MaTepiaJjiB
8.1. IloBiTpsiHi B'siKyuYH

Kinacudikaris B'soxydux matepianis O. O. [Tamenko.

Jlerigpartaliiss  TICOBOIO KaMEHIO TIPW  HArpiBaHHI.  XapaKTEePUCTUKA
Moaudikaiii cyabdaTy KaabIliio.

BupoOHunTBO rincoBux B'sykydux. Jlerimpatallisi TICOBOTO KaMEHIO B
rincoBapwIIbHUX KOTJIax. BumamtoBaHHs rincy B 06epToBux mnedax. CyMiCHHIA TTOMeEN
1 BUMAJI TIICY.
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OOpoOka TINCOBOrO0 KaMEHIO MapoM MiJg TUCKOM. BapiHHi B piakux
CepeIOBHILAX.

TBepainus rincoBux B'spKyunx. Teopii tBepainHsa. CyuyacHi HOMIAIM Ha
MEXaH13M TBEP/IIHHS T1IICOBUX B'SDKYUHX.

PerynroBaHHs MIBUAKOCTI MPOIIECIB TYXaBiHHS 1 TBEPAIHHS TIINCy J00aBKaMH.
Kiacudikariist 106aBOK - peryasaTopiB NpoLeciB Ty>KaBIHHS.

Banno OymiBenbHe, knacudikaiis. BumanroBaHHsS BarHa, OOJIaJHAHHS IS
BUTIATFOBAHHSI.

[amenHs moBiTpsHOrO BamHa. Bumau ramenoro BamHa. OOnamgHaHHS 7S
ramieHHs.

[Mppartamist 1 TBEpIIHHS TMOBITPSHOTO BallHAa MPU HOPMAJbHIA TeMmmepaTypl.
MexaHi3m TBepIiHHS.

TBepaiHHS BamHAHO-MIIIAHUX PO3YMHIB TPU MIJBUIIEHUX TEMIIEpaTypax.
[nTencudikaTopu TBepiHHS.

9.2. I'inpaBaivHi B'sKyYH

IToptnanauemMent. XapakTepucTHKa CKJIaAay MNOPTIAHAUEMEHTY. Bruus
OKpEMHUX OKCH/IIB Ha BJIACTUBOCTI OPTJIAHLIEMEHTY.

da30BUil CKiIa] MOPTIAHIALEMEHTY, BIACTUBOCTI (pa3. Brums ¢azoBoro ckiany
Ha BJIACTUBOCTI MOPTIAHALIEMEHTY. Po3paxyHOK MIHEPAJIOrIYHOIO CKIaay KIIHKEpY.

XapakTepucTUKa  OCHOBHMX  TEXHOJOTIYHMX  CX€M  BHUpPOOHHUITBA
MOPTJIAHILIEMEHTY: MOKPHUH, Cyxui, KoMOiHOBaHMI crniocoOu: IlepeBaru 1 HepOIIKK
OKpPEMHUX CITOCOO1B.

XapakTepucThka  OKPEeMHX  TEXHOJOTIYHHMX  BIAAUTIB ~ BUPOOHHUIITBA
nopTiaHaueMeHTy. llpuroryBaHHs CHUPOBHMHHOI cyMimil (32 MOKPUM 1 CyXHM
crocobam).

BunantoBanHsa MopTiaaHALEMEHTHOTO KiIiHKepy. Pi3UKO-XIMIYHI MPOLIECH, IO
BiI0YBaIOTHCSI IPU BUNIATIOBAHHI.

XapaKkTepHucTHKa arperartis, K1 3aCTOCOBYIOTHCS JUIsl BUnany kiinkepy. Ckian
MIYHOTO arperary, meyi 00epToBi, 30HU 00EPTOBOI Ieui.

Brnnue  BracTMBOCTEH CHPOBMHM, CTYNEHIO JUCIEPCHOCTI, IIBHJAKOCTI
HarpiBaHHs 1 IHIKUX (AKTOPIB Ha TMPOIECH KIIHKEPOYTBOPEHHS. 3acTOCYBaHHS
MIHEpaJi3aTOPiB MPU BUITAITFOBAHHI.

Oxono/pkeHHd KiIiHKepy. BmimB pexumy OXOJOJKEHHS KIIHKepy Ha
BJIACTUBOCTI OPTJIAH/LIEMEHTY.

[Tomen kniHkepy. CxemMu 1OMeNy, $KI 3aCTOCOBYIOTbCA B LIEMEHTHIN
MIPOMHUCIIOBOCTI. [HTeHCH]IKaIIis TOMEITy KIIHKEpY.

TBepninus mopTiaHguemMeHTy. [igpartamis IEMEHTHMX  MiHepajiB B
HOpMaJIbHHUX 1 TipoTepMalbHUX yMoBax. OIliHKa cTymneHro rigpartauii. ['igparamis
LEMEHTY.

MexaHni3m mpoiecy TBEpAiHHS, Teopli TBepAiHHA. CTpyKTypa IIEMEHTHOTO
TICTa 1 IEMEHTHOTO KaMEHIO.
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byniBenbHO-TeXHIUHI BIACTUBOCTI IleMeHTIB. Bomomorpeba 1 HopmanbHa
ryctuHa. CTpokHM TyXaBiHHS. XuOHE TyXaBiHHSA. PIBHOMIpHICTH 3MIHH 00'eMy.
Minicts. Mopo3zocTiiikicTs. BuconoytBopenns. XKapocTiiikicTs.

KoposiitHa cTiKICTh MOPTIaHAIIEMEHTHOTO KamMeH 0. Buau kopo3ii.

PizHoBunn  mopTmananementy. llIBunkoTBepaHyuMii 1 BHCOKOMIITHUMA
noptiaananemMent. [lopTinananeMeHT 3  MOBEpPXHEBO-aKTUBHUMH  J00OaBKaMMU:
m1acTU(iKOBaHUHM MOPTIAHALIEMEHT, T1Apo)OOHUN MOPTIAHIIEMEHT.

CynbsdatocTivikuii moptianaunemMenT. JlekopatuBHi (01Ut 1 KOJIBOPOBI)
MOPTJIAH/ILIEMEHTH.

TEMA 9. XiMi4HI TeXHOJIOTili KOCMETHYHHMX 3aC00iB Ta Xap4yoOBHUX
100aBOK

9.1 XimiuHa TexHoJs0risg napymepii Ta KOCMETHKH

[Tappymepis. HatypanbHi Ta CHHTETHYHI AyXMsHI pedoBuHH. Dikcatopu
3anaxiB. OcHOBU MOOYyn0BH TapdyMepHUX Kommozuiii. OcoOMMBOCTI CKIaaaHHS
apoMaTiB IS KOCMETHKH, TyaJleTHOTO MHJIa, MHUIOYMX 3ac00iB, JEKOPATHUBHOI
KocMeTHKH. TexHosoris edipHux oumiil. TexHomnoris BUpOOHUIITBA HapdyMepHUX
KOMITO3UIlIA, naphyMepHUX piauH, AyxiB. Jle3010pyrodi KOCMETHYHI 3acolw,
XapaKTepUCTHKA, KiacudiKallisg Ta MEXaHI3M JIii 1€3010pyI0UnX 3aCO0IB.

TexHooTisi BUPOOHHUIITBA TBEPOTO Ta PIAKOTO TyaneTHoro Muia. CHpOBHHHI
KOMMOHEHTH. [IpaMuii Ta HempsAMUN TEXHOJIOT1UHI IPOLECH MUJIOBAPIHHS.

Texnomnoris kocMetuku. CkiamoBi kocmetuku: [IAP, emynsratopu, mrMeHnTu,
MoJiMepH, KOHCEPBaHTH, (OTO3AXMCHI CHOIYKH, AaHTHOKCHUAAHTH, BITaMIiHHU.
[Tpunuun cknaganns perentyp. EMynbciiiai, 6€3:KUpoBi Ta KUPOBI KPEMHU.

Texnonorist 3aco6iB [ JIOTAsAY 3a BoJoccsM  (IIaMmiyHi, Oanb3amu,
onomickyBaui). Kocmernuni 3acobu ans ¢apOyBaHHS Bosioccs. XapaKTEpHUCTHKA
OapBHUKIB. [[ekopaTuBHA KOCMETHKA HA JKUPOBIii Ta eMYJIbCIHHIN OCHOBAX.

9.2 XapakTepuCcTHKA Ta TeXHOJOTiYHI (QYHKOiII XapyoBUX Jd00aBOK B
KOCMETHYHIii, Xap4oBiii Ta (papManeBTUYHIA MPOMUCIOBOCTI

3arajibHa XapakTepucThka Ta IudpoBa Koaudikails XapuyoBHX J100aBOK.
Crpykrypa Codex Alimentarius. Knacudikaiiiss 3a TE€XHOJOTIYHUM TPU3HAYCHHSIM.
OyHKIIIOHAIBHI KJIACH Xap4YOBUX 100aBOK.

XapakTepucTuka (pi3UKO-XIMIYHUX Ta TEXHOJOTTYHUX BJIACTUBOCTEH XapyOBHUX
100aBOK, LI0 MOJIMIIYIOTh CMaK, apoMaT XapuOBUX NPOAYKTIB: MIJCOJIOKYBauiB
(E950 Amnecynpdpam kamiro, E951 Acmapramy, E954*Caxapun), apomaruszaTopis
(Baninin, EtunBaninin) Ta opraHiuaux OapBHUKIB. Kiacudikaiis Ta BIaCTHBOCTI
a300apBHukiB (E102 Taptpasun, E107 Xostuii 2G, [Tonco 4R).

TeopeTnuHi Ta MpakTUYHI ACHEKTH BUKOPHCTAHHS XapyoBUX J00aBOK, SIKi
PETYNIOI0Th KOHCUCTEHINIO MPOIYKTIB: €MyJbraTopiB (HEIOHOT€HHHMX, 10HOTCHHHX,
amporepunx). OCHOBHI Tpynu pPEYOBUH XapyoBUX JOOABOK, W0 CIPHUSIOTh
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301IBIICHHIO TEPMIHY MPUIAATHOCTI. XapaKTepUCTUKAa KOHCEPBAHTIB (HEOpraHiuHI Ta
OprasiyuHi), aHTUOKCUJAHTIB Ta CHHEPTICTIB aHTHOKCHUIAHTIB Ta CTa01/113aTOPIB.

9.3 TokcHKO0JIOTIsI NPOAYKTIB XaPUYBAaHHA Ta KOCMETHYHMX 3aC00iB

3araibHI  TIMTaHHS TOKCHKOJOTIYHOI  XIMIi Xap4yoBUX MPOJYKTIB  Ta
KOCMETHYHHUX 3ac00iB. [IOHATTS NMpo TOKCHKOKIHETUKY. MOJEKYJsIpHI MeXaHI3MU
PO3IOBCIO/IKEHHSI TOKCHMKAHTIB B OpraHi3Mi. 3arajbHi YSBJICHHS MPO B3aEMOJIIO
TOKCUKAHTIB 3 OpraHi3aMoM. bioTuku, KCeHOO10TUKH, TOMEOCTA3.

TokcHuKONOTis  HITPOTEHOBMICHMX  IMIKIJUIMBUX PEYOBHMH. TOKCHKOJIOTiS
necTUuaAiB. MexaHi3M B3aeMOJIl  HITPOT€HOBMICHUX IIKIIJIMBUX PEYOBUH 3
opranizmoMm. Knacudikariis necTULM/IIB 32 HAMPSIMKOM 3aCTOCYBaHHS, TOKCUYHICTIO,
($hOpMOIO BUKOPUCTAHHS. 3arajbHa XapaKTEPUCTHUKA, 3aCTOCYBaHHS 1 TOKCHUYHICTH
CHOJYK MeTamiB. TOKCHKOIIOTIA aHTHUOI0THKIB ApOMAaTUYHOTO PSIY, T€TEPOLUKIIYHOT
CTPYKTYpH, aHTUO10THKIB TJIIKO3H/IIB T4 aMIHOTIIKO3HU/I1B.

9.4 Bi0oJIOTIYHO AKTHBHI pe4YOBUHU

3aranpHi muTaHHa Oilosoriuno aktuBHUX n00aBok (BAJI). BAJl mo ki, sk
CreIiamizoBaHi MPOIYKTH Xap4dyBaHHS. 3aKOHOMABCTBO 1010 BUpoOHHUIITBA BA/] B
Vkpaini. Kiacudikamis BAJ[, XiMiuHuUNA CcKiIad, MPUHIMIONA 1 PU3UKA 1X
BukopucTtanHsa. OcHoBHI kommnoHeHTH bBAJ[. biomoriyHo akTuBHI 100aBKU 3
CUPOBUHHM TBAapUHHOTO TMOXOJKEHHS. BHUMOrM [0 CHUPOBHUHM TBapUHHOIO
NOXO/PKEHHSI, 1110 HarpasiisieTbess Ha BUrotoBieHHs BAJ[. CupoBuHa, 10 MICTHUTH
KoJiareH, ii ckiiaja, BukopuctanHs y BupoOoHunTsi bAJl. BAJl Ha ocHOBI Mikpodopu
3 MOJIOYHUX NMpOoAYKTiB. BAJI, mo MicTsaTh Hop, ceneH Ta kapotud. bAJ[ Ha ocHOBI
noJiicaxapuiB, GocdominiiiB, XapuoBUX APLKIKIB, MPOIYKTIB O KINbHULITBA. BAJ]
Ha OCHOBI POCJIMHHOT CHPOBUHH.

9.5 OcHoBH Oioximil, eH3UMOJI0TIi Ta papManeBTHYHOI XiMil

CrpyktypHa OymoBa, i3omepiss Ta OiojoriuHi ¢yHKIii ByrieBoaiB. CkiamHi
riOpuaHi MOJEKYJH: (BYIJIEBOAM+OUIKH, BYriaeBOAW+ MMiAM) ix kimacudikamis Ta
61omoriuni ¢yHkuii. Bynosa 1 BaactuBocti mimifiB. [IoHATTS mpo KuUpHI Yucia, 5K
MOKA3HUKU SIKOCTI JKUPiB. by/noBa Ta BIaCTHBOCTI MPOTETHOTEHHUX aMIHOKHCIIOT Ta
O1n1kiB. BynoBa Ta BIacTHMBOCTI HYKJIEOTHIIB Ta HYKJIEIHOBUX KHCJIOT. bymoBa Ta
¢dbyukiii pepmentiB. Kinetnka ¢epmeHTaTuBHUX peakiiil. PiBHsHHS Mixenica-
Menten. Knacudikariiss aHTUO10TUKIB Ta MEXaHI3MU 1XHBOI1 i1 HA MIKpOOpTraHi3Mu

9.6 InHOBaMiiTHi TEXHOJIOTII KOCMETHYHHUX 32C00iB Ta Xap4YOBHUX 100aBOK

HaHnoTpaHcopTHI cUCTEMU JjIsl TIEPEHECEHHST 010JIOTIYHO aKTMBHUX PEYOBHH.
Jlimocomu. OcobauBocTi OymoBu Ta nepeHeceHHs BAP. JlimocomanbHl TEXHOJOTTII.
JlinocomainbHi popmu 610J0TTYHO aKTUBHUX peuoBUH. Hanoemynwcii. TBepai mimiaHi
HaHOuYacTHUHKHU. HaHocTpykTypoBaHi mimiH1 Hocli. BygoBa Ta MmexaHi3m nepeHeceHHs
OpraHiuyHUX pedyoBUH. JleHapumepu.

lamyasur Ta #oro xapakrepuctuka. OcobmuBocti OymoBu. OO6macti
3aCTOCYBaHHA fAK HAHOTPAHCIOPTHOTO 3acol0y. Moaudikauis BHYTpPIIIHBOI Ta
30BHIIIHBOT MOBEPXHI HAHOTPYOOK raigyasuty Ta ii MpU3HAYCHHS.
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Enxancepu. Ilpu3zHaueHHs Ta BUKOpHUCTaHHA B Kocmertuui. Crnocobu
THKaICyJIALil OpraHiYHUX pedoBUH. EKCTPy3id K crociO 1HKAnCymsIii.

MemOpanHi TexHOJIOTH B MOJIOYHIM mnpomucioBocTi. Ilpu3HaueHHs Ta
MOKJIMBOCTI JIJIi OTPUMAaHHS HOBHMX NpPOAYKTIB. Bumam QinbpTpariiiinoi o6poOkwu.
HanodinsTparris.

9.7 IloBepxHeBi IBMINA TA JUCIIEPCHI CHCTEMH

[Tonsarrss anpcop6uiii. Benuuwaum mnoBHOT Ta HammmkoBoi (I'160coBoi)
afacopOuii. Illnsxu 3MeHIIeHHS BIIBHOI TOBEPXHEBOI €HEprii B JAUCIEPCHUX
CUCTEMax. 3aJeKHICTh IOBEPXHEBOIO HATATY BIJl CKiIaay po3uuHy. IloBepxHeBo-
aKTUBHI 1 TIOBEPXHEBO-IHAKTUBHI pPEUOBMHHU. AJCOpOIisS Ha pIiaKiid MOBEpXHI
noBepxHeBo-akTUBHUX peuoBUH (ITAP). Tepmomunamika ancoOuii, amcopOiiiiHe
piBusHHs [160ca, ioro anamiz. IloBepxHeBa aKTHBHICTb PEYOBHMH 1 il
xapaktepuctuka. bynosa monexyn IIAP Ta ii BIJIMB Ha MOBEPXHEBY AKTHBHICTD.
[TpaBuno TpayGe. Bynosa ancopOuiiinux mapis [TAP . Teopis ancop6uii JIenrmiopa.

9.8 Diznuna ximisa

PiBHSIHHS cTaHy i7€aJlbHOTO ra3y Ta MOro 3acTOCYBaHHS /0 130- MPOIIECIB.
Piusans Kipxroda. 3anexHicTe TemioT (Ha30BUX MEPEXOJiB BiJl TeMIEpaTypH.
MakcuMalibHa KOpHUCHa poOoTa 130XOpHOTO Ta 1300apHOro mnporieciB. Kputepii
HamnpsSMKYy Tepediry CaMOYMHHHMX TMPOIIECIB Ta PIBHOBArM B 3aKPUTHUX CHCTEMaXx.
CrangapTHUI MOTEHIliad YTBOPEHHs XIMIYHOI CMOJYKH, WOTO 3B’SI30K 31 CTIMKICTIO
crionyk. Po3paxyHku 3miHu eHeprii ['100ca B XiMIiYHOMY TIpoIeCl 3a pI3HUX
temnepatyp. TepmoauHamika ¢a3oBux rmnepeTBopeHb. IIpaBuno ¢a3z I['166ca.
PiBusinast Knaysiyca-Knaneiipona. Posmoain po3ynHEHOiI peYOBMHHM MK JBOMA
pinkumu  (dazamu. PiBHAHHA ekcTpakimii. JliarpamMu cTaHy pi3HOKOMIIOHEHTHHX
cucteMm. Jliarpamu miaBjaeHHs TBOKOMIIOHEHTHUX cUCTeM. TepMiuHMiA aHaTi3.

KineTnaHo HEOOOpPOTHI peakilii HyJIbOBOTO, MEPIIOTO, IPYroro Ta TPEThOTO
nopsakiB. [HTerpanpHi Ta nudepeHIianbHl METOAM BH3HAUEHHS MOPSAKY pPeaKiii.
BnnuB karanizaropa Ha KIHETUYHI TapaMeTpH peakuiil. Tunu karamdizy: TOMOTeHHUH,
reTeporeHHul, pepmMeHTaTuBHUM, aBTOKaTami3. MexaHi3Mm mepediry (poToxiMiuHHUX
peakIiiii: nmepBUHHI Ta BTOpUHHI Tporiecu. OcHOBHI 3akoHM (oToximii. loHHa cuia
pPO3YMHY Ta 4YHclia TepeHoCcy. MosipHa Ta MUTOMA EJIEKTPONPOBITHOCTI PO3YHHIB.
Konaykromerpuune turpyBanss. ['ambBaniunuii enemeHT(I'E) Ta emekrpomitnaHa
komipka. @dopma 3anucy cxemu ['E. Enexrtpoanuit mnotenmian. Judysiiauit
noteHiian. Enektpoau Ta ix knacudikariis. IloTeHmiomerpuune BuzHaueHHs pH
po3uuHiB. [loTeHIIIOMETpUYHE TUTPYBAHHSI.

TEMA 10. TexHoJ10risi pOCJTMHHHX IOJIMeEPIB

10.1. ToxcukoJioris

bioinmukariis 1 OiotectyBanHs. biotectm Ha 3a0pyaHeHHS atMoc(epHOTO
noBiTpa. [IoHATTS Wpo TOKCHUHICTH, Hebe3meuHi XiMiyHi peuyoBuHH. IlIkinuBa

peuoBuHa. Kcenobiotuku. HopmyBanHs 3a0pynHeHHs y oBITp1. [lopsimok po3podku
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HOPMATHUBIB IPaHUYHO AomycTuMux KoHneHrpaiil. I'ZIK makcumansno paszosa i I'JIK
cepenaboo0oBa. [1Insax ix Bu3HaUeHHS. 3B'I30K TOKCHYHOCTI 13 XIMIYHOIO Oy/10BOIO
pedoBuHU. [IpaBuino romonoriyHux psaiB. TOKCHKONOTIYHA KiIacu(iKalis OTpyHHUX
peuoBuH. [loHarTs mnpo cuibHOMIOYI oTpyiHHI peuoBuHu (CIIOP). Ilokaznuku
TokcM4HOCTI pedoBuH. Koedimientn 3amacy. TokcukokiHeTuka. Pyx oTpyHHHX
peuoBuH B opradizmi. [lonsTtTs penentopa. KomOiHOBaHa 1 KOMIUIEKCHA ist
3a0pyaHtoBadiB AoBKULIA. [lopir mkigmuBoi aii. HopMyBanHs 3a0pyaHEHBb y BOJII
BojoimuI. [TokazHuky mKiAIUBOCTI. JIIMITYrOUM OKa3HUK MIKiIUBOCTI. [Tiaxoam
710 HOPMYBAHHS BMICTY XIMIYHUX PEYOBHH y BO1 BOJOMMHMII pUOOTOCTOIAPCHKOTO
npusHaueHHsa. Bcranosnenns ['JIK mkignmuBux pedoBuH y IpyHTax. Hangzeuuaiine
3a0pyaHeHHs aTMOChEepH, BOAU MOBEPXHEBUX BOJOMMHMILL, IPYHTIB.

10.2. YTuiaizauis Ta pekynepauisi BiAxoaiB

OCHOBHI TEepMIHU Ta MOHATTS B Tally3l MOBO/KEHHS 3 TBEPAUMHU BIIXOJAMH.
Knacudikaist npoMucnoBux Biixo/iB. MexaHiuyH1 METOU MIATOTOBKH Ta MEpPepoOKH
TBEpAMX BiAXoAiB. Meronu kinacudikamii Ta copryBanna. [Ipornecu 30araueHns mnpu
yTHII3aIlii TBEpAUX BiAX0iB. TepMiuyHI METOAM MIATOTOBKU Ta MEPEPOOKH TBEPAUX
B1IXOA1B. b10J0T1YHI METO M MIATOTOBKH Ta MEPEPOOKH TBEPIAUX BiAX0JiB. 301p Ta
CKJIQJIyBaHHSI TBEPAUX MPOMHUCIOBHX BiAXOMAiB. 30ip Ta TpPaHCIOPTYBAaHHS TBEPIUX
noOyTOBMX BIAXOAIB. 3aXOpOHEHHsI TBEpAMX MOOyTOBUX BiaxosiB. [lojiroHu
TBEpAUX MOOYTOBUX BiAXOAIB. MeToau mepepoOku (UIBTPATIB MOJITOHIB TBEPAUX
noOyToBUX BiAXOAiB. TexHoyorii mnepepoOKM TBEpAUX MOOYTOBUX BIAXOIIB 3
oTpuMaHHsAM Oiora3dy. Ekcrutyaraiis Ta peKyJabTHBAIlisl TMOJITOHIB TBEPIUX
noOyTtoBux BiAxoAiB. CoOpTyBaHHS TBEpAMX NOOYTOBUX BIAXOMIB. MapKyBaHHS
NaKkyBaJbHUX MatepianiB. BukopucTaHHs BIiAXOIB SK BTOPUHHUX MaTepilaibHUX
pecypciB. YTumizarlisi HoOyTOBUX BIAXOIB.

10.3. TexHoJ10ris1 T2 00/1aJHAHHA 3aXMCTY aTMOC(epHn

BbynoBa Tta BnactuBocTi atmMocdepu. Ximis Ta ¢izuka arMmocdepu. 3miHa
XIMIYHOTO CKJaay atMoc(epHOro MOBITpsA Ta AuWHaMika kiaiMaty 3emuti. OCHOBHI
3a0pyaHIOIOYl  peuoBMHHM aTtMocdepHoro moBiTps. Jlkepena  3a0pyaHEHHs
atmocthepu. KucnotHi momii. PyiiHyBaHHsS 030HOBOTO miapy. 3axoIu IO 3aXUCTY
o30HOCc(hepr. OCHOBHI BIacTUBOCTI muily. EQEKTHBHICTH YJIOBIIOBAHHS TBEPIUX
gacTok. OYHCTKa Ta3iB B MHJIOOCAIOBHX Kamepax. OuucTKa ra3iB B ITUKIOHHUX
anmaparax. OumcTKa Ta3iB B NHJIOYJOBIIOBadax pi3sHOTO Thiy. OYHCTKa rasiB B
¢utbTpax pizHOro tumy. OUKMCTKA ra3iB B MOKPHUX INUJIOYJOBJIIOBadax. TexHoJorii
OUMIIICHHS Ta30BUX BUKUJIIB Bij aepo30J1iB. AGCOPOIIiitHI METOIM OYHUIIIEHHS Ta30BUX
BUKHUIB. AZCOpOITiiiHI Ta XeMOCOPOIifHI METOIN OYUIIEHHS Ta30BUX BUKHIIB.

10.4. TexHoJiorisa T2 00J1aJHAHHS 3aXHUCTY riapochepu

®i3uyHl Ta OPraHOJENTHYHI TMOKAa3HUKH SKOCTI Bomu. Kmacudikarris
3a0pyaHeHb BOAU MO (ha30BO-IUCIIEPCHOMY CKJIaAy. XIMIUHI MOKa3HUKHU SIKOCTI
BoAu. BiacToroBaHHS BOAM, BU3HAYEHHS TIAPABIIYHOI KPYMHOCTI  OCaIy
TEXHOJIOTTYHUM aHani30M. DiIbTpyBaHHS BOAU, MeXaHi3M (iabTpyBaHHI. OUUIICHHS

BOJU KO&FYJI}IHiEIO. CDJIOKYJ'IHHTI/I B IIponecax OYHMIICHHA BOJIM Ta 3HCBOJHCHHA
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ocafiB. P13UKO-XIMiIUHI OCHOBU OUUIIEHHS BoaU (hioTariero. Pi3uKO-XiMiuHI OCHOBU
OUHUIIEHHS BOAU ajacopOmiero. DI3MKO-XIMIYHI OCHOBH 10HOOOMIHHOTO METOIY
OuuIIeHHS BoAM. Po3paxyHKH KaTiIOHOOOMIHHMX Ta aHIOHOOOMIHHHMX (UIBTPIB.
®D13UKO-XIMIYHI OCHOBHM €JIEKTPOXIMIYHHUX METOJIB OuuIleHHs Boau. (OCHOBHI
MeMOpaHHI TMPOIECH OYMIINEHHS BOAW. MeToau 3He3apakeHHs BOJW. biojoriuxi
METOAY OYMIICHHS CTIYHMX BOA. [IpuHIMIT BHOOpPY TEeXHOJOTIYHUX cxeM. BuoOip
TEXHOJIOTIYHOI CXEMH IMPHU MPOCKTYBaHHI CTaHIIT BOJOIIATOTOBKA YU OYMCTKH BO/IU.
BusznaueHHss TOBHOI  MPOAYKTUBHOCTI  CTaHIi  BOJAOMIATOTOBKH.  TumoBa
TEXHOJIOTIYHA CXeMa ITATOTOBKM NMUTHOI BOAW. TEXHOJOrIYHA cXeMa Ta KOMIIIEKC
oOnagHaHHS 1T OYMINCHHS KOMYHAJIBHO-TIOOYTOBHUX BOJ. THIOBAa TEXHOJIOTIYHA
cxema oM’ JKIIeHHs BOJM. THIoBa TEXHOJIOrYHA cXeMa 3HecoaeHH Boau. CuctemMu
BOJIOKOPUCTYBaHHA. EKcIuTyartaris BOAOOOOPOTHMX Ta 3aMKHYTHX CHCTEM
BojlokopucTyBaHHsa. Crtabumizariiina oOpoOka BoaM ISl TIDKUBJICHHS CHCTEM
oxonomkeHHs1. OCHOBHI METOJU MOM'AKIIEeHHsI Boau. Ocaau, 10 YTBOPIOIOTHCS MpU
OUHIIEHH] BOJM, OCHOBHI METOM 1X MEePEePOOKH Ta yTHIII3aIlii.

10.5. ExoJioriuna 0e3nexa BUpOOHMITB

CtpykTypa JAep>KaBHOI CHUCTEMH OXOPOHHM HAaBKOJIMIIHBOTO MPUPOIHOTO
cepenoBuiia. OCHOBHI HaNpsAMKHU ii AisbHOCTI. OCHOBHI (paKTOpH, SIKI BIUIMBAIOTh
Ha (OpMyBaHHS KOHIIEHTpaIllli 3a0pyJHEHb B IMPU3EMHOMY Iapi armocdepu.
MakcumanbHa TpU3E€MHA KOHILIEHTpalis 3a0pyaHeHHs. [IOHATTS TpaHUYHO
nonyctumoro Bukuay (I'JIB) Ta TumuacoBo-noroxenoro sukuay (TIIB) mikiamuBux
peuoBuH B atMochepy. HopmyBanus sikocTi Boau. Kiacudikaiiisi BOIHUX 00'€KTIB.
[TonsaTTss Ta BHU3HAueHHs rpaHudHO nonycrumoro ckuay (I'IC) Ta ThMuacoBo
noromkenoro ckunay (TIIC) mkignmuBux pedoBuH y Bojoiimu. OCHOBHI eTamu
BcranoBneHHs [ JIC.  ExoHomiuamii  MexaHI3M  3a0€3Ne4YeHHS  OXOPOHH
HABKOJIMIIHBOTO cepeaoBuiia. CnoxuBanHs Boau. Kiacudikarisi coxuBaviB BOJH.
[IpomuciioBe BojomocTayaHHs, BIUIMB Ha BOAHI 00°ekTH. CHOXHBaHHS BOAH
CUIbCBKUM TOCHOJApCTBOM, HOro BIUIMB Ha riapocdepy. Bomozabesneuenns
HAceJIeHHs, BIUIMB Ha BojgoWMu. [lpuHnmnu Ta KoHIemniii Oe3BIIXOMHOI Ta
MaJIOBIIX0AHOT TeXHOJ0Tii. CTpaTerist O1IbII YUCTOTO BUPOOHUIITBA.

10.6. Ximisi BUCOKOMOJIEKYJISIPHUX MOJiMepPiB

BynoBa 1 BIacTUBOCTI BUCOKOMOJICKYJISIPHUX CIOTYK. [ToiMepHO-roMOI0T14HI
paau. Crynmiae mofniMepm3aiiii i monekynspHa Bara. [lomigucmepcHicts. bymosa
MOJIEKYJI BHUCOKOMOJEKYJISpHUX crnoiyK. JIiHiifHI, po3rajy>keHi 1 MpOCTOPOBi
nonimMepu. AMopdHa i kpuctamiyHa obOnacti B 1emono3i. Crnocodu oTpuMaHHS
BHUCOKOMOJIEKYJIApHUX crnoiyK. [lomimepusamis 1 monikoHaeHcamis. JlaHiorosa
nomiMepu3anis 1 i mexanidm. CrymiHuata mnodimepusanis. Comnomimepusariis.
[TonmikonaeHcaris. MexaHi3M nomikoHaeHcalli. BB (yHKIIOHANTBHUX BUXITHUX
MOHOMEPIB Ha XapaKTep OTPUMAHHUX MPOAYKTIB

XapakTepucTuka OCHOBHUX BHUAIB POCIMHHOI CHUPOBHHH /JIi BHUPOOHUIITBA
HamiBpaOpukaTiB. BigMiHHI 0COOMHMBOCTI iX XIMIYHOTO CKJIaqy Ta aHATOMIYHOI
OynoBu. OCHOBHI BHMAM BOJOKHHUCTHX HamiBdabpukaris. IX knacudikamis 3a

26



CHIOCOOOM OfepKaHHsI, BUXOJOM 13 CUPOBHHH 1 CTYNIEHEM NPOBAPIOBAHHS. Ob6nacrTi
3aCTOCYBaHHL. Lemono3a. Il BMicT B pocnunHii CHpOBI/IHl xiMiuHa OyJoBa Ta
ocHOBHI BiactuBocTi. JIirnin. Moro BMicT B pociauHHii cupoBrHi, XiMiuna 6y10Ba Ta
OCHOBHI BJacTUBOCTI. OCHOBHI TIpoIeCH, sIKI TIepebiraloTh 3 JITHIHOM Ta
BYIJIEBOIaMU TpU Cyib(piTHOMY BapiHHi. OCOOJMBOCTI BUPOOHUIITBA IIEIOIO3U 13
OJIHOPIYHMX POCIUH MOPIBHIHO 3 IEPEBUHOIO.

10.7. TexHos10Tis1 BOJIOKHUCTHX HaniB(paOpukariB

BupoOHUIITBO XIMIKO-TEpMOMEXaHIYHOT Macu (OCHOBHI eTamu, o0JacTi
BUKOpUCTaHHsA). OcoOJMBOCTI BUPOOHHUIITBA JEPEBHOI Macu Mg TUCKOM. Buau
JEpeBHOI Macw, iX BIAMIHHI OCOOJIMBOCTI Ta 00jacTi iX 3acTocyBaHHs. Buam
nepeBHOI (MeXaHIYHOi) Macu Ta iX Tpu3HadeHHS. UWHHUWKH, 10 BIUIMBAIOTH Ha
nporec aediopyBanns aepeBHoi macu. OcobmuBocti XTMM/XMM 3 XBOWHOI 1
JUCTSIHOI JiepeBuHHU. BupoOHumreo nediOpepHoi nepeBHoi Macu. BupoOHHUIITBO
TEpMOMEXaHI4HOT Macu (OCHOBHI eTamu, o0iacTi BUKOpHCTaHHA). OOKOpyBaHHS
nepeBuHu. Meta 1 cmocoOu oOkopyBaHHs. MexaHi3Mm mis oOkopyBaHHS. OCHOBHI
MOKa3HUKH SIKOCTI JepeBHOi MacH, sk HamiBdadOpukary LIIB. CopryBanus Ta
OuuIlEeHHs epeBHOT Macu. [IpuHuun poOoTH OCHOBHOrO OOJaAHAaHHS. JIaTEHTHICTD
Ta 11 ycyHeHHs. JlepeBHa Mmaca, sk HamiBdaOpukar. BUpOOHUIITBO BOJOKHHUCTHUX
HariB(}aOpuKaTiB BACOKOTO BUXOTY.

Kpyroo0ir nyry Ta cipku npu cyiabdaTHOMY CIOCO01 BapiHHS IIEJFOJIO3H.
CnocoOu TpOSICHEHHS IIOJIOKIB TICIs KaycTh3allli Ta OCHOBHI YMHHHUKH, IO
BIUIMBAIOTh Ha Iied mporec. TexHonoriyHa cxema CPK Ta ocHOBHI mponecu, 1o
nepeliraloTh NpU CHAJIOBaHHI MIOJOKIB. Perenepariiss BamHa 31 HUlaMy MIiCH
KayCTH3alli 3€JIEeHOr0 IMIOJOKY. 3arajdbHa CXeMa BHPOOHHIITBA LIETIOJIO3H
cynmbiTHUM cmocoboM. Kracudikaris crnoco0iB oaepaHHS IIENIOJIO3W Ta 1X
KOpPOTKa XapakTepucTuka. TexHika cyib(piTHOTO BapiHHSI. OCHOBHI TEXHOJOTIYHI
YUHHUKH, SKI BIUIMBAIOTh HA TPOIEC. XapaKTePUCTUKA CKIAAy BIAMPaIrbOBAHUX
Cynab(QITHUX IIOJIOKIB Ta CXeMa iX MIATOTOBKH IJsi O10XIMIYHOTO MepepoOIeHHS.
CyuacHi BapiaHTH CYJIb(ITHOTO BapiHHS, SIKI BUKOPHCTOBYIOTHCS, XapaKTEPHUCTUKA
CKJIaJly pPO3YMHIB, OCHOBHI IapaMeTpu BapiHHA Ta o00JacTi BUKOPHUCTAHHS
ojeprkaHoro HamiBdadpukaty. OnepaHHs 13 BIANPAIbOBAHUX CYJb(ITHUX IIOJOKIB
€TUJIOBOTO CIHUPTY Ta OLIKOBUX KPOMOBHUX APLKMKIB. CrocoOu BUMOPOKHEHHS
BapUJILHUX KOTIIB MiCIs Cylb(piTHOrO Ta Cyab(aTHOro BapiHHS. IX BIJIMB Ha AKiCTH
BOJIOKHA Ta TEXHIKO-€KOHOMIYHI TOKa3HUKUA Mpouecy. MOKpe OYHUIIEHHS Ta
OXOJIO/DKEHHS Ta3iB Miciid craitoBaHHS Cipkd. CrocoOM NpPOMHUBAHHS IENIOJIO3H.
OCHOBHI YWHHUKH, SKI BIUIMBAIOTh HA TIPOIEC Ta OCHOBHI IMOKAa3HUKH, IO
XapaKTepU3ylTh MPOMUBAHHSA. BukopucTaHHs MOOIYHUX MPOIYKTIB CyJIb(HaTHOTO
BapiHHA IICJIFOJIO3M. 3arajbHa TEXHOJOTIYHA CXeMa BHUPOOHHUIITBA IIEIFOJIO3H
cynabpaTtHuM crocobom. Ilemono3a Ta ii ocHoBHI BiactuBocTi. [lepeBarn Ta
HEJIOJIIKU CyJIb(ITHOTO Ta CyIh(HAaTHOTO CIOCO0IB OfepKaHHs 1etoao3u. O0macTi ix
3acTocyBaHHA. TexHika cynbpaTtHoro BapiHHSA. OCHOBHI TEXHOJOTIYHI YMHHUKH
npouecy. IligroroBka BiampaiboBaHUX CyJIb(aTHUX HIOJOKIB J0 BHUMAPIOBAHHS Ta
3arajbHa cXxema BUIIApHOi YCTAHOBKH. 3arajibHa XapakTepUCTUKA CKIIaly 3€JIEHOr0 Ta
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Ou10T0 1IONOKY CcyibhaTHOro crnocoOy BapiHHA. Cxema oOJiep:KaHHS BapUIBLHOTO
po34uHYy ISl cynbgaTHOTO BapiHHsA. OCHOBHI MPOIECH, SIKI TTepedIraroTh 3 JITHIHOM
Ta BYTJIEBOJIaMU NpU CylIb(aTHOMY BapiHHI 11e/t003u. OCHOBHI BIACTHBOCTI XJIOPY 1
HOTO CHONYK, SK BUOUTIOIOYMX peareHTIiB. Teopis MpoIecy CYIIIHHS IEJII0JIO3H.
Cnoco0Ou cymriHHs. BIiuB yMOB CyIIiHHS Ha SKICTh IENI0I031. BapinHsa nentosos3u 3
nomnepeaHIM TiaposiizoM. BukopuctanHs riaposizary.

10.8. TexHoJs10ris1 Manepy, KAPTOHY Ta MaAKYJIaTypH

CrymiHb TPOKJICIOBaHHS TamepoBoi Macu. Teopis MpOKJICIOBaHHA. 3araibHa
TEXHOJIOTIYHAa CXeMa BHUPOOHUIITBA mMamepy Ta KapToHy. Po3memoBanHs. CydacHi
NOTJISIAM HA TIPOLIEC iX PO3MENIOBAHHS MpPU MPUTOTYBAaHHI MAnepoBOi Macu. Tumu
JMCKOBUX MJIMHIB. IX BiIMIiHHOCTI BiJ iHIIMX PO3MeTIOBANbLHUX amapaTis. OCHOBHI
TEXHOJIOTIYHI XapaKTePUCTUKU JTUCKOBUX MIIMHIB (Ta IHIIMX PO3MENIOBAIBHUX
anapatiB). OUuWIIEHHs ManepoBOi MacH Ha BY3JOYJOBIIOBayax 3 OJAHMM 1 JBOMA
cutamu. [IpuroryBanHs manepoBoi Macu 13 MakyjaaTypu. BruiB HanmoBHIOBaYiB Ha
OCHOBH1 BiacTUBOCTI manepy. CydacHI YWHHHUKH, $KI BIUIMBAIOTh Ha MPOIIEC
NpOKJICIOBaHHA. BiAMIHHOCTI POIECIB MPUTOTYBAaHHS MarepoBOi MacH, MPU3HAYEHOT
I BAPOOHUIITBA TA3€THOTO, MUCATLHOTO IpyKapchkoro manepy. OCHOBHI YMHHUKH,
K1 BIUTMBAIOThH HA MPOLIEC PO3MENTIOBaHHs BOJIOKHA. Cyd4acHU CTaH Ta MEPCIICKTHBH
PO3BUTKY IIEJTIOJIO3HO-TIANIEPOBOT0 BHPOOHMIITBA B YKpaiHi. [lpuHimmm pobGoTu
OCHOBHOTO OOJaJIHaHHS JJISl BHJIYUYEHHS 13 Macu Pi3HOTO POy BKIIOYEHB, a TAKOX
Ui Aeaepartii. Poib CipyaHOKMCIIOTO aTIOMIHIIO Ta I1HIIMX MOro CHOJYK TMpHU
IPOKJICIOBAHHI Mamnepy. Y TpUMYyBaHHS HAIMlOBHIOBAUIB B MamnepoBiid Macl Ta OCHOBHI
YHMHHUKH, 10 BIUIMBAIOTh Ha IeH mpolec. TUNM po3MeTOBaIbHUX amapariB Ta ixX
BIUIMB Ha MPOILIEC PO3MEIIOBAHHS BOJOKHA. 3arajibHi BUMOTH 1O HAlOBHIOBauiB
nanepoBoi MacH, iX KOPOTKa XapaKTepUCTHKA. BIUIMB mporecy po3MentoBaHHS Ha
OCHOBHI BJAaCTUBOCTI mamepy. Po3myckaHHS BOJOKHHMCTUX HamiBpaOpUKaTiB y
rizpopo3ouBadax pizHOro Tumy. OCHOBHI YMHHHKH, 10 BIUIMBAIOTh HAa TIPOIIEC
PO3MENIOBaHHsS BOJOKHA. 3arajJibHa TEXHOJIOTIYHA CXeMa BHpPOOHUIITBA Mamepy Ta
KapToHy. HamoBHIoBay1 Ta iX BIUIMB Ha OCHOBHI BJIACTHUBOCTI Narnepy. 3a0apBieHHS 1
nigdapooByBanHs manepy. OcobiuBocTi papOyBaHHS MPU 3aCTOCYBaHHI OapBHHKIB
PI3HUX TPYIIL.
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O.B.JlintoueBa, JI.A. Aok, 10.®.PateeB, T.I. Motpontok, O.I.byker. — Kuib.
KIII. im. Iropst Cikopcekoro, 2017 -146¢.
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IV. PEUTUHIOBA CUCTEMA OIIHIOBAHHS BCTYITHOT'O
BUITPOBYBAHHA

1. ITouaTkoBHi1 peUTHHT abITypieEHTa 32 €K3aMEH PO3PaXOBYETHCS BUXOISUH 13
100-6anpHo1 mikanu. [Ipu BU3HAUYEHHI 3arajJbHOTO PEUTUHTY BCTYMHUKA TTOYATKOBHMA
pelTHHT 3a eK3aMeH mepepaxoByeTbcst y 200-0anbHy MIKamy 3a BIAMNOBITHOO
tabnurero (1m.4) .

2. Ha exk3ameHi a0iTypi€eHTH TOTYIOTbCA JO YCHOi BIANOBiAI Ha 3aBJaHHS
ex3aMmeHaniiinoro Outery. KokHe 3aBAaHHS KOMIUIEKCHOTO (paxOBOTO BCTYIHOTO
BUIMIPOOYBAHHS MICTHTh BICIM TECTOBUX 3alUTaHb 1 JBa TEOPETUYHHX MHUTAHHS
eK3aMeHaliiHoro Ounery omiHoOTECs y 10 OamiB. Ex3amenamiiiHa oOliHKa
CKJIQZIA€EThCSl 3 CyMH OalliB 3a KOXKHY 3ajady OuteTy. OTKe MaKCHUMallbHO KOXKHHM
BCTYIMHUK Moke HaOpatu 100 OGamiB. Ilpu mepeBipii 3aBiaHb 3aCTOCOBYHOTHCS
KpUTEpIi OIIHIOBAHHS, IIPU PO3POOII AKX OepeThcsl 32 OCHOBY MOBHOTA, JIOT1YHICTh
Ta MPaBWIbHICTh BUPIIICHHS 3a7a4i OUIeTy.

Kpurepii oliHIOBaHHS 3aBJIaHbh €K3aMEHAIIITHOTO O171eTy Ta KIJIbKICTh OalliB.

° MOBHA BIAMOBIAL 3 MosicHeHHs MU (He MeHIne 90% mnoTpiOHOI 1H-
dbopmariii), He MiCTUTH 3aiBO1 iHPopMaii — 10 Gais;

o MOBHA BIAMOBIAL 3 HEMPUHIIUIIOBUMHU HETOYHOCTSIMU (HE MEHIIE
80% noTpiOHOT 1H(DOpMaIlii), He MICTUTH 3aiiBOI 1H(QOpMalii — 9 Oanis;

J MPUHIIAIIOBO MPaBWJIbHA BIAMOBIAL 3 HEMPUHIIUTIOBUMH HETOYHO-
ctsimu (He meniie 70% notpi6Ho1 iHdopMmallii) € 3aiiBa iHdopmarltis — 8 6anis;

° MOBHA BIJIOBIJIb 3 HETOYHOCTSAMH (He MeHIe 60% moTpiOHOT 1H-
dbopwmartii) — 7 6anis;

o HENOBHA BIAMOBIb, B SKIM BIACYTHI MPUHIMIIOBI HETOYHOCTI (HE
meniie 50% noTpiOHoi iHdopmallii), ajie € TOMUIKH — 6 0aliB;

o HEIMOBHA BIJNOBIAb 3 TPYOMMHM MOMMJIKaMH Ta (a00) MPUHIIUIIO-
BUMHU HeTOYHOCTAMHU (MeHie 50% noTpioHoi iHpopmarii) — 5...1 6a;

° BIIMOBIb BiicyTHS — () OaiB.

OCKIZTbKM BCTYMHMM 1CIIUT 7O acHipaHTypH 3 1HO3€MHOi MOBU MPOXOIUTH Y
dopmarti 3HO Ta y BianosigHocti A0 JonaTtky no IlpaBui npuitomy Ha HaBYaHHS IJIs
30100yTTsI BUINOI OCBITH A0 HarioHambHOTO TEXHIYHOTO YHIBEPCUTETY YKpaiHH
«KuiBcbkuii momiTexHiyHud 1HCTUTYT 1MeHl Iropst Cikopcekoro» B 2023 pori
HABOJMMO TaONUI0 TMepeBefeHHs omiHoK 3a mkajgoww ESTC B 100-200 GampHy
(mkana BimoBigHOCTI omiHkaMm €BI).
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3. Cyma GaniB 3a BiANOBIII Ha ek3aMeH1 epeBoauThes A0 200- 6anbHOT mIKanu
3T1JHO 3 TaOIUIEIO:

Ta0mm sizmosizoct! ook PCO (60...100 Ganip)
ouiram 200-6amsrof wxam (100...200 Ganis)

WKana | Wkana | | lKana | lkana | | lKkama | wkana | | Wkana | wkana
PCO | 100...200 | | PCO | 100..200 | | PCO | 100...200 | | PCO |100...200

60 | 100 || 70 | 140 || 80 | 160 || 90 | 180
of | 100 || 71 | 142 || 81 | 162 || 91 | 18
62 10 || 72 144 || 8 | 164 || 92 | 184
63 | 15 || 73 | 146 || 8 | 166 || 93 | 186
64 | 120 || 74 | 148 || 84 | 168 || 94 | 188
60 | 120 || 79 | 150 || 8 | 170 || 95 | 190
06 @ 128 || 76 152 || 8 | 172 || % | 192
o/ | 131 || 77 154 || 8 | 174 || 97 | 1%
68 | 134 || 78 | 156 || 88 | 176 || 98 | 1%
69 | 137 || 79 | 158 || 89 | 178 || 99 | 198
100 | 200

Bcerynauku, pesynapTaTé icnuTy skux 3a mkanoto PCO ckmamarots Big 0 mo 59 Ganis,
OTPUMYIOTH OIIIHKY "HE3aJ0BUIHHO" 1 HE JIOMYCKAIOTHCS JO Y4acTl B HACTYITHUX BCTYITHUX BH-
poOyBaHHAX (32 HASIBHOCTI) 1 B KOHKYPCHOMY BiJI0OpI.
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V. IPUKJIAl EK3AMEHAIIMHOTI'O BLJIETY

®opma Ne H-5.05

HauionaabHuii TeXHIYHUI YHiBEepCcUTET Y KpaiHu
«KuiBcbkuii mositexHivuui iHcTUTYT iMeHi Iropsi CikopcbKOro»

(HOBHG HaﬁMeHyBaHHﬂ BHIIOI'O HABYAJIBHOT'O 3a1<na;[y)

OcBIiTHIH CTYIIIHB doxkmop @inocoii

CrenianbHICTh 161 Ximiuni mexnonozii ma inxcenepis
(na3Ba)

HasuanbHa qucuuiuiiga Bemynnuii icnum

EK3AMEHAIIIMHUM BIJIET Ne 1

1 | ®ynkuii  karamizaTopiB B XiIMIuHiHM | A. 301UIbIIYIOTh IIBUAKICTH XIMIUHOI peakiii,
TEXHOJIOT11 30UTBIITYIOTh CEIEKTUBHICTh XIMIYHOI peakirii,
3MEHIIYIOTh TEMIIEpaTypy B3a€MOIIT;

B. 3cyBaroTh XiMiUHYy PIBHOBAry 3aBxu y 0iK
[[ITHOBUX MPOAYKTIB

B. € edhekTUBHOIO 3aMiHOIO TIEPEMIIITyBaHHIO
I. 301IBIIYIOTh MIBUKICTh TiJBKU Ta30BUX
peaxIrii.

2 | o Take i30TepMiuHi IpoLecu A. mporiecH, B IKMX TEMIEpaTypa
MiITPUMYETHCS MIOCTIHHOIO,

B. mporiecu, B SIKUX Ma€ MiCIe ITi IBUILEHHS
THUCKY BCEpEIMHI XIMIYHOTO PEaKTopa ;

B. npouecu, ki nepebiraiots 6e3
TEIJI000MIHY 3 HABKOJIUIITHIM CEPEIOBUIIIEM;
I'. mporecw, siKi MarOTh TETJIOOOMIH 3
HABKOJTUIITHIM CEpPEIOBHUIIIEM.

3 | 3narHicTh (G yHKIIIOHATBHUX rpyn | A. pH cepenosuia
amdomitiB A0 o00MiHy 3 mpotuiioHamu | b. BuxigHoi popmu cMonu
PI3HOTO 3apsiy 3aJICKUTh Bl B. Tumny nosiMepy 1S 3IIMBKA

I'. Tuny ¢yHKIIOHAJIEHOI TPYIN Y CMOJTI

4 | Hanodinprpauis — ue OapomemOpanHuii | A. mig tuckom 0,5 —2 MlIla;
nporec, SAKuid  BUKOpUCTOBYeThCs Uit | B. mix tuckom 0,1 — 0,2 MlIla;
BiJIJIEHHS  JOMIIIOK  Big  BoaHoro | B. mix trickom 0,2 —0,5 MIla;
cepeIoBUIIA I'. mix tuckom 3 —10 MITa.

5 | B BUpOOHMITBI HITpaTHOI KHCJIOTH MJIs | A. 3 METOIO 3CYBY pIBHOBaru y 0ik
orpuManHs NO BUKOPUCTOBYEThCS cTalis | orpuManHs HiTporeH(Il) okcumy;

okvcHeHHs awmiaky. I[lporec oxucHeHHs | B. 3 MeTOIO 3HIDKEHHS TeMIepaTypH BEACHHS
aMiaky € KaTaliTUYHUM. 3 SKOK METO0 | IPOIIeCy;

BUKOPHUCTOBYIOTHCS KaTaji3aTopu? B. 3 MmeTOr0 miABUIIIEHHST BUOIPKOBOCTI
npoliecy OKMCHEeHHs amiaky came 10 NO;

I'. 1151 peaxiiist B BIICYTHOCTI KaTali3aTopy
nepedirae HaCTUTBKYU MOBUIBHO, IO BTPAYae
IPOMHMCIIOBE 3HAYCHHSI.

6 |B sxomy amapati B BHUPOOHMUTBI | A. B KOTJi-yTHJII3aTOpi, IKHI pO3TAalIOBAHHHA
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b. B mHxITORI;
B. B MyJIBTHIHKIOHI;
I'. B dpopramepi neai KI1I.

| AL 1-10 BM;
B. 1-100 5m:
B. 1-1000 am;
I, 1-50 um.

7 | Hano9acTHHKH MatoTh po3Mip

A. cyneprizipopoOna NOBEPXHA.
B. WITY4HI caMO04HCHI TIOBEPXHI;
B. sianosigi A Ta b

I'. BeMae npaBAILHOT BIATIOBIAL

8 | Hanorpasa e

9 | Haiaiite nosicHeHHs, 3 AKOKW MeTOK) | PO3ropHyTa BLINOBIAL.
xaTanizaTopy B BAPOOHHITBI cy.as(arTHOI
KHCJIOTH BHKOPHCTOBYHOTH KaTani3atopH
ang oxncHenaa Cyvaefyp oxcHav(lV) B
Cynbdyp okeua( VI). HasemiTs
XAPAKTEPHCTHKH BaHAZIEBHX KaTaTI3aTOpPIB
(nanpuxctan: CBJl, KC...). Hasemits
TEOPeTHYHI  3acamxd  IX  mil.  Sxkumum
PeYOBHHAMHA Y BHPOOHHNOTBI CYIbdaTHOl
KHC/IOTH BHK/IUKACTLCS OTPYEHHSA
BaHALICBHX KaTanizaTopie.

10 | Po3xpuiiTe CVTHICTS nomnepeaasoro | PosropayTa Bianosiis.
QUMIIEHHE BOMM V BiACTIHHMKAX PizHOIO
THITY. ObrpyuTyiiTe KOHCTPYKILIO
pagialbHOTO BiACTIiHMKA B mpomecax
BOAOMIATOTOBKH.

*Bei pianogini noTpiGHo oSIpYHTVRATH

3ATBEP/KEHO

I"apanT ocBiTHL0-HAYKOBOI Tporpamu PhD




POIPOBHHUKH NPOIPAMH:

Tinouesa O.B.. 0.m.u, npoghecop, gexan XT® — 20a06a npedmemuol KoMicil
Doxin A.A., 0.x.1., npodhecop, 3G8. xaghedpu opaniunol ximii ma mexHoa02il
OPAHTHHIX PEHOBUN XT®;

Jonyosa T.A., d.m.H., npohecop, 3a6. xagheopu mexnonozit Heopani
pesosus, 6000RI02omOBKY MA sazaapHol XiMivnot mexwonoii XT®: ,
Fomein ML, 0.m.u., npogecop, 3d6. rxathedpu exoroeii ma mexHoA02I f‘,;,
pOCIUNIHUX NOTIMEPIS IX®; <
Bopotifiosa B.1., 0.m.n., doyerm, sagioveay Kageopu pizuunai xisii XTP;
Tobinko B.IO., k.m.1., doyenn, 3aeidyéat kagpedpu ximivnoi mexHoA02ii &/
Kepamixi ma ckid XTD;

Byxem O.1., k.m.i., ooyenm, sagioyeay kadedpl mexnonozii e.wemnpaxbuiqn%/
supobruyme XTP,

Muporox O.B.,0.m.H., doyetmn, sasioyeau kagedpu ximiHol mexHoA02il
xomnozuyitnux mamepianie XTD.




