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3 1 BepecHs 2016 poky nouas nisth 3akoH Ykpainu «lIpo Buiry ocBiTy»
Nel1556-VII Bin 01.07.2014 Ta IlonokeHHS NpO MOPSAOK MIATOTOBKU (haxiBIIB
CTYINEHIB JOKTOpa ¢uiocodii B acmipaHTypl Yy BHIIMX HAaBYAJIBHHUX 3aKJIaaax
3arBepkeHoro Kabinerom MinictpiB Ykpainu Bin 23.02.2016 p.

[Ipy ubOoMy MpoMIIOB MEpexiJ Ha HOBI CIELIAJbHOCTI, a came, JJIsl XIMIKO-
TEXHOJOTTYHOro (akynpTeTy e 161 — XimMiuH1 TEXHOJIOrIT Ta THXKEeHepi.

s cnemianbHICTh Ma€ MUPOKHIA CIIEKTP HAYKOBUX HAIIPABJICHb:

- TexHonoris HEOpraHIYHUX PEUOBUH Ta BOJOOUYHUIIICHHS,

- TexHoJOriA OpraHiyHUX PEYOBUH;

- TexHI14HA €NEKTPOXIMis,

- XiIMIYHUH OMip MaTepiaiis;

- TexHonoris kepaMiku Ta CKJa;

- TexuHomnoris B'SDKyYHUX PEYOBHH;

- TexHomorig nepepoOKH MOJIMEPHUX Ta KOMIIO3ULIIMHUX MaTepiaiB;

-  ®i3uyHa XIMis;

- Heopraniuna ximis.

[Iporpama BCTymHOTO ICIIUTY JO0 acHipaHTypH 3a cremiainbHicTio 161 XiMiuHi
TEXHOJIOTIi Ta 1HXKEHEePis po3paxoBaHa Ha BCTYITHHUKIB JI0 aCMIpaHTypU Ha 3100yTTA
HAyKOBOT'O CTyIeHs JokTopa ¢imocodii (texHiuni Hayku). Llg mnporpama
CKJIalaeThCsl B 00CsA31 HABYAILHUX MPOTrpaM ISl BUIIMX HaBYANbHUX 3aknaniB |V
PIBHSI aKpeauTallii.

[Iporpama MICTUTh CHUCTEMY TEOPETUYHUX Ta TMPUKIATHUX TIOJOXKEHb 3
XIMIYHOT TEXHOJIOTIi Ta iHXKEeHepii, SAKi JO3BOJATH IPETEeHJCHTaM Ha 3100yTTS
HAyKOBOT'O CTYIEHS JoKTopa ¢inocodii omaHyBaTH KOMILIEKC HEOOXITHUX 1
000B’SI3KOBUX 3HAHb, OCHOBHHMX MOHSTH Ta KaTEropiu.

BerynmHukn 10 acmipaHTypW CKIAIaOTh ICOUT 13 CHEIialbHOCTI B 00Cs31
HaBYaJbHUX TPOTrpaM JJis cremianicra (Marictpa), 3aTBepkKeHuX BueHoro panoro
XT® Ha ocHOBI sIKUX CKJIaJieHa naHa [Iporpama.

MeTta ckiaagaHHA BCTYNHOIO iCIUTY — TIPOBEJCHHS Ta OLIHIOBaHHS
dbyHIaMEHTAaTbHUX Ta MPUKIATHAX 3HAHb BCTYIHHUKIB 3 XIMIYHOi TEXHOJIOTIi Ha
1HKEeHepil Ta BCTAHOBJIECHHS 1X TOCTATHOCTI JJI TPOBEJECHHS HAYKOBHUX JTOCIIIKEHb
B 00paHiii ramysi.
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I'JIABA 1. TexHoJI0Tisi HCOPTAHIYHUX PEYOBUH
PO3/LJ I

OCHOBMU XIMIYHOI TEXHOJIOI'TI HEOPT AHIYHMX PEYOBHMH (OCHOBHI
ITPOLIECU TEXHOJIOT'TI HEOPT AHIYHUX PEYOBUH)

1.1.1. XiMIKO-TEXHOJIOT1YHI CHUCTEMHU SIK CYKYIHICTh B3a€MOIIOB'A3aHUX
npoueciB. [IoHATTA - cucTeMa, MiCUCTEMA, EIEMEHT. 3B'I30K €JIEMEHTIB NapaMeTpu
CTaHy BXIJHUX Ta BUXIJTHUX MOTOKIB; KOHCTPYKTHBHI Ta TEXHOJIOT14H1 3MiHH1. Bunu
TEXHOJOT1YHUX 3B'3KiB. Kputepii ontumanbsHocTi, Metonu ontumizanii XTC.
CucteMHUN MAXIJ - METOOJIOTTYHUN MPUHITUT JOCTIKeHb 00'ekTiB. OCOOIMBOCT1
cucremu. Krnacudikamis momeneit XTC. CTpykTypa TEXHOJOTIYHUX CHCTEM.
EdexktuBHICTh (yHKIIIOHYBaHHS TEXHOJIOT'TYHUX CUCTEM.

1.1.2. Temnnosi npouecu Ta amnapatd. OCHOBM TeIUIONEpeaaydl B XIMIUHIM
anaparypi. 3acoOuM HarpiBy B XIMIYHIM TeXHOJOTii (HarpiB BOJSHOIO Tapolo,
NEPErpiTOI0 BOJIOI0, BUCOKOKUIUIIYMMH OPraHiYHUMHU PiIMHAMH Ta iX MapaMH,
PO3IUIABIICHUMH COJIIMH, 32 JOTOMOIOI0 PTYTI Ta PIAKUX METajliB, TONKOBUMH
razamu). BunaproBanHs. OXOJIO)KCHHS Ta KoOHjAeHcalis. IIpuHmunu OynoBu
XOJOIUIBHUX MalllMH. TepMOJIMHAMIUHI OCHOBH OTPUMAaHHS HU3BKUX TEMIIEpaTyp.
BumnaproBaHHsl HU3BKOKHMIUIIYUX PIUH, TPOCETIOBaHHS Ta3iB. OXOJIOMKEHHS ra3iB
i yac po3MIMpeHHs y aetanaepi. XOJOAWIbHI MAalllMHU, XOJOAWIbHI areHTH Ta
xono10Hocii. ' 11nboke 0X0omoKeHH. Y CTaTKyBaHHS JJIs 3piKEHHS Tra3iB.

1.1.3. MacooOMiH Ta MexaHiuH1 nporiecu. OcHoBU Macornepenadi. [IIBuakicts
Mmacomniepenadi. Po3aineHHs Ta30BUX cymimiedt  abcopOiiero Ta  aacopOIli€ero.
PiBHoBara mpu abcopOriii Ta agacopoii.

[Ipouecu excrpakuii. 3akoHu po3noairy. KoedilieHT celneKTUBHOCTI abo
po3moairy. MeTou eKCTpakxiiii.

Pozninenns romoreHHux cucreM. I[leperonka piuHu.

[Ipouecu po3umHeHHs; ((i3UYHE Ta XIMIYHE PO3UYMHEHHS. 3arajbHi
3aKOHOMIPHOCTI PO3UYMHEHHs. Mojeni XiMIYHOTO PO3YMHEHHS pedoBUH. OCHOBHI
Croco0u po3uMHEHHs (€KCTPaKIIii).

Kpucranizamigs. OcobnuBocTi MacoBoi KpucTanmizaiii. PiBHoBara mpwu
kpuctanizamii. Kinernka macoBoi kpucramizamii. Tumm MacoBoi Kpucramizalii.
[akyOamiitauii mepiox kpucrtanizarmii. [lIBugke 3poctanHs kpucrtamiB. CrapiHHs
KpPHUCTAIIB.

Cymurians. Buau cymiass.

IIpomecu po3mineHHs cycneH3i. BriactuBocti cycmen3siit.  OcamkeHHS
TBEPAUX YACTHHOK Y TMOJI CcwiI TsOKIHHS. OCaKeHHS TBEPAWX YAaCTHHOK ITijT
BIJTUBOM BiIIeHTpoBUX cuil. DinbTpyBaHHs cycnen3iid. [I[pomuBka ocamy.

1.1.4. Tlinu y BupoOuunTBi. ['eomeTpuuni npasuna [lnaro. BrnactuBocTi miH.
@dakTopu, 10 BIUIMBAIOTh HAa MIHOYTBOPIOIOUY 3JATHICTh Ta CTaOUIBHICTH IIiH.
CtpykTypHO-MEXaHIYHI BJIACTUBOCTI miH. Teopii crabuibHOCTI miH. PakTopH, 110
3a0e3rneuytoTh CTiIMKICTh HiH. KiHetuka miHoyTBOopeHHs. [Iponiecn MUMOBUIBHOTO
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pyiiHyBaHHs TiH. [IpakTuyHe BUKOpPUCTAaHHS MiH: BUKOPUCTaHHA MiH Yy QuoTanii,
MUJIOBJIOBIIOBAHHI Ta MUIoNpuaAylieHHI. [liHoraciHHs B TEXHOJOTTYHUX MPOLECcaX.
XimiyHe niHoraciHHs. dDi3uyHI Ta MEXaH14H1 3ac00U OOPOTHOU 3 MIHOYTBOPEHHSIM.
1.1.5. Ilpouecu KOHAMIIIOBaHHS y BHUPOOHUITBI MIHEpPAIBHUX COJIEH Ta
no0puB. Bunu nokputts 11st MoaudikyBaHHs. MexaHi3m Aii MoaudikaTopis. Tunu
MoaudikaropiB. EpextuBHicTh MonudikyBanHs. Bumoru 10 mokpuTTiB.

PO3JILT 2

KATAJII3 TA TEXHOJIOT'ISI KATAJIIBATOPIB B XIMIUHIN
TEXHOJIOI'II HEOPI' AHIYHMX PEUOBWH

1.2.1 3nadeHHs KaTali3y B XIMIUHIA MPOMMCIOBOCTI Ta eHepreTuill. Karami3
y Tmpupoxi. 3HaueHHS KaTamizy [UIsl 3aXHUCTy HABKOJHWIIHBOTO CEPEIOBUIIA.
Busnauenns katamizy 1 karanmizatopiB. Ponb karamizy npu mnepediry XiMidHHX
peakiiii. [IpoGiaemMHi nmuTaHHS TEOpPii Ta MPAKTHUKW T€TEPOrC€HHOT0, TOMOTEHHOTO,
aepo3oyibHOrO Ta (epmeHTaTBHOrO Katamizy. OCHOBHI cTajli B KIHETHII
rereporeHHoro karamizy. IlopyBata cTpykTrypa KartamizaTopiB. BusHadeHHS
MIBUAKOCTI  JIIMITYIOUOi  CTajii TeTEpPOreHHOro  KaTaJIITUYHOTO  MPOLECY.
MoenroBaHHS KiHETUKY T€TEPOreHHUX KaTaTiTHYHUX MTPOIIECiB.

1.2.2 YMoBU ekcrutyaTalii KaTaIITHYHUX cucTeM. B3aeMo3B'sI30K XIMIYHOTO
CKJIaJly 1 METOJIB NPHUTOTYBaHHS KaTali3aTOpiB 3 yMOBaMH iX EKCILIyaTallii.
Bumorun no0 mpoMHCIOBUX KaTajai3aTOpiB B TEXHOJOT1l HEOpPraHIYHUX PEYOBHUH.
lomoBHI  (i3WKO-XIMIUHI ~ XapaKTEPUCTUKH  IMPOMUCIOBUX  KaTalli3aTOPiB:
AKTUBHICTb, CEJICKTUBHICTh, TEPMIUHA CTIHKICTh, OTPYEHHS KaTali3aTOPIB.

1.2.3. HaykoB1 0oCHOBH Ti0Opy KaTajaizaToOpiB Ta MEPCHEKTHBHU iX PO3BUTKY.
OcCHOBHI MeTOAW MPUTOTYBaHHsS KaTami3aTopiB. TeXHOJOTS KaTami3aTopiB.
[TpoGneMa cupoBUHU TSI IPUTOTYBAaHHS KaTali3aTOPiB.

PO3JILI 3

XIMIYHA TEXHOJIOI'TA ITPOMUCIIOBUX T"A3IB AIA
BUPOBHUIITBA 3B'A3AHOI'O A30TY

1.3.1.CupoBuna s a3otHOi mpomwmciioBocTi. Knacudikamiss MeTomiB
BUPOOHHUIITBA a30Ty 1 BOJHIO-OCHOBHHMX JDKEPENT CHUPOBHHH JUIsi BHPOOHHIITBA
3B'I3aHOTO a30TY.

1.3.2.BupoOuunrBo azoty. @i3udHi 1 XiMi4HI BIACTUBOCTI MOJIEKYJISIPHOTO Ta
aTOMapHOro a3oTy (HITporeHy). A30T Ta HOro 3Ha4€HHS B MPUPOJl 1 HAPOJHOMY
rocriogapctBi. KpyrooGir azory B mpupomi. Metoau ¢ikcarii a3oTy MOBITpSL.
Biomoriuni metoau ¢ikcarii. CygacHi MmeToau (ikcallii: TepMidHi Ta IIa3MOXIMIvHI
METOJH JJII OTPUMAHHS OKCHJIB HITPOTEHY, €IEKTPOIOHI3aIliiHI METO/H, JIa3epHa
ximig. YTuiizamis OKCUIIB a30Ty mnpu podori MI'J[ - reneparopiB. Metoau
OTPUMaHHS YHCTOTO a30Ty. BUKOpHCTaHHS METOAYy TIHOOKOTO OXOJIOIKECHHS
MOBITPSA 1 peKTU(IKaIlIl HOBITPS 3 METOIO OTPUMAHHS a30TY.



I'muboke oxonomkeHHs rasiB. TepMOIUHAMIYHI OCHOBU TEXHIKU 3PIIKEHHS
rasiB. Meroau oTpuMmaHHsa HU3bKUX Temnepatyp. [Ipamni JlomoHocoBa, Menjeneena,
Jlxoynsi, Tomcona, Jlinne, Knona, Kaminu B raimy3i XoJI0JUIbHOT TEXHIKH.

PiBHOBara pinuHa-nap B CUCTEMI a30T-KUCEHb. T€OPETUYHI OCHOBU MPOIIECIB
BUJIUICHHS 13 MOBITPS KUCHIO, @30Ty Ta PiIKICHUX Tra3iB. llpuHumnu opranizamii
CXEM YCTaHOBOK JJisi PO3JAUIEHHS MOBITpsi. MeTroau OTpUMaHHS a30Ty, KUCHIO 1
PIAKICHUX Tra3iB 13 MOBITPS. TeXHIKO-€KOHOMIYHI MOKAa3HUKHU. TexHika Oe3mnexku
poOOTH YCTaHOBOK PO3AUIEHHS NOBITpsA. OTpUMaHHS YUCTUX PIAKICHUX Ta3iB. XiMis
PIAKICHUX Ta31B. BukopucTaHHs piIKiCHUX ra3iB B IPOMHUCIOBOCTI.

1.3.3.BupoOuunTBo BojHIO. D13U4YHI 1 XIMIYHI BIACTUBOCTI MOJIEKYJISPHOTO
Ta aTOMapHOTO BOAHIO (TiAporeHy). Poib BOIHIO B MPOMHCIOBOCTI. [30TONMM BOIHIO
Ta MEPCTIEKTHBH 1X BUKOPUCTAHHS B HAPOAHOMY TrocmonapcTBi. BogeHb B mpupoi.
Kpyroo0ir BogHio B mnpuponai. MeTroau OTpUMaHHS BOJHIO B IPOMHUCIOBOCTI:
¢13uuHi, XIMI4HI, TepMIYHI, (I3UKO-XIMIUHI, EJEKTPOXIMIUHI, paJialiiHi.
CupoBuHa myisi BHpPOOHUIITBA BOnHIO. [IpoOiemMu CHUpOBUHU i BUPOOHUIITBA
BOJIHIO. BUKOpuUCTaHHs manuBa: Byriuis, HadTH, IPUPOJAHOIO razy. 3amacy najiuaa.
Bopna sk cupoBuHA 151 BAPOOHHUIITBA BOITHIO.

1.3.4.BupoOHUIITBO BOJIHIO METOJIOM MEpepoOKH KOKCOBOro rasy. Teopis
NOpoleCy PO3AUIEHHS KOKCOBOTO Tra3y MeETOAOM (pakiiiHOl KOHJEHCAIlI].
YCTaHOBKH pO3MiIEHHS KOKCOBOTO Ta3y. PO3miNeHHs MPUPOAHOTO ra3zy 3 METO
OTpUMaHHs MeTaHy 1 refmito. Po3fiieHHs 3a JOMOMOroK MOPUCTUX MeMOpaH.
BupoOHHUIITBO eHTEpito Ta BaXKKOi BOJIH.

BupoOHUIITBO BOJHIO TMpU BUKOPHUCTAHI BYIJIEBOJHEBOI CHPOBHHH.
OTpuMaHHsI BOJHIO 13 BOAM 32 JIONMIOMOTOI0 METAIIB Ta OKCHJIIB METaJIiB.

OtpumaHHsI BOJHIO MeTOJ0M Taszuikarii nmamuBa. TexHonorisa rasudikarii
najauBa. MeraHizaiis ByTriuis.

OTtpumaHHS BOJIHIO METOJOM KOHBEpCli NpHpPOAHOro raszy. MeToau
KOHBepCli. XapakTepucThuKa MpUPOIHOTo razy. OUuIIeHHs ra3y Bi] CIPKOBMICHHX
criotyk. Metoau ouuiieHHs. Teopis KpeKiHTy Ta KOHBepcii. TeXHOJOT14HI cXeMH
KoHBepcii MeraHy. Karamizatopu kouBepcii. Karamizatopw KOHBepcii OKCHay
Byriemnto (I1) BoasHoro maporo. TexHonoris KOHBEpCli METaHy Ta OKCUAY BYIJICLIO
(II). TIpomuClIOBI yCTaHOBKM KOHBEPCii MiJl THUCKOM Ta THUCKOM, OJIM3BKUM 1O
atMocdepHoro. OUunieHHs: KOHBEPTOBAHOTO Ta3y Bin okcuay Byrierto (I1) (ximiuni
ta ¢izuuni Metonu). OUuieHHsT KOHBEPTOBAHOTO ra3y Bin okcuay Byriero (II).
KoMmpemyBaHHSI KOHBEPTOBAHOTO Ta3y, TeXHIKO-€KOHOMIUHI MOKa3HUKU POOOTH
YCTAaHOBOK KOHBepcii MeTraHy Ta okcunay Byriemwoo (II). Bukopucranns Ttemna
peakiiii. ABromaTu3aiis. Texrika 6e3neku. [Ipo6iaema TpaHCITOPTYBaHHS BOJIHIO.

1.3.5.®i3uKko-XiMiIUHI METOJIM OTPHMAaHHS BOJHIO. BukopuctanHs ajacopOirii
IUIS. BHIOUIEHHS BOJHIO 13 BOAHBOBMICHHMX ra3iB. CTaTHkKa, KIHETHKA 1 JUHAMIKa
aacopOmii. Cxemu ancopOIIHHUX yCTAaHOBOK. MOXIIHMBICTh BHKOPUCTAHHS
MOPUCTUX MeMOpaH ISl pO3JUICHHS 0araTOKOMIOHEHTHUX Ta3iB. AJICOPOEHTH, iX
BJIACTUBOCTI: aKTUBHE BYTUJUISI, CUJIIKArelb, CAHTETHYHI 1 TPUPOIHI LIEOTITH.



1.3.6.EnekTpoxiMidyHi METOAM OTPUMaHHA BOJAHIO. TeopeTHyHl OCHOBH
po3kiiany Bonau. EnexkTpositv, mMaTepiaau IJs aHoMiB Ta kaTonaiB. [IpomucnoBuii
€JIEKTPOII13 BOAU. BUKOpUCTaHHS BOAHIO IIPH €JIEKTPOIII3y CONEH.

PO3/ILI 4

XIMIYHA TEXHOJIOI'TA 3B'AI3AHOT'O A30TY

1.4.1. 3HaueHHs CIMOJNYK 3B'A3aHOTO a30Ty B HapOJHOMY IOCHOJAPCTBI - JJIS
MIPOMHUCIIOBOCTI 1 CUIBCHKOIO rocnoaapctBa. CUHTE3 amiaky - HaeKOHOMIYHIIIUHN
meto ¢ikcarlrii a3ory.

1.4.2. Cunre3 amiaky. ®Pi3u4Hi 1 XIMIYHI BIacTUBOCTI amiaky. PoGoru Jle-
[IMarenbe, Hepucta, I'aGepa, ImatheBa, Jlomka, ThomMkiHA, ATpOIEHKAa B ramy3i
cuHTe3y amiaky. CucreMHMl aHami3 poOOTHM arperariB CHUHTE3y amiaky.
TepMoauHamika: BIUIMB Ha pIBHOBAry peakIliii CHHTE3y TEMIICPAaTypH, THUCKY,
CIIBBITHOIIEHHSI a30T - BojJeHb. Kinernka cunTedy. Karamizaropu. Bmiue Ha
MIBUJAKICTh CHHTE3Y TEeMIepaTypH, THCKY, OO0'€MHOI IIBUAKOCTI, 1HEPTIB.
Kunacudikarris kosion cunre3y. KoHCTpyKilisi KOJIOH.

OpraHizalliss TeMIEpaTypHOIO PEKHUMY B KOJIOHaX cuUHTe3y. Kommpecopwu
CUHTE3-Ta3y: IUPKYJALiiHI Ta amiauHi. KoHaeHcalliifHl Ta cemapalliiHi CUCTEMH
arperaTiB CMHTE3y aMiaky. ABToMartuzallisi. TexHika 6e3neku. Metonu nepepodku
OPOJAYBHUX Ta TaHKEpPHMX Ta3iB. 30epiraHHs Ta TPAHCIOPTYBAHHS aMiaky.
XapakTepuCcTHUKa TEXHOJOTTYHUX Ta €HEProTeXHOJIOTTYHMX CXEM CHHTE3y amiaky.
KomnonoBka oGmamgHanHs. OnTuMizailisi TEXHOJOTIYHOTO TMpolecy. TexXHIKoO —
€KOHOMIYH1 MOKa3HUKUA BHPOOHUIITBA amiaky. [lepcrieKTHBHI HAmpsIMKH HAyKOBO-
TEXHIYHOTO MPOTPECy B TEXHOJIOTIT aMmiaKy.

1.4.3.Cunre3 Meranony. Po6oru Ilarapa, JlonroBa 3 cHHTE3y METaHOJNY 13
BoaHIO Ta okcuay Byrieio (I1). CupoBuHa st CHHTE3y METaHOIy. TepMoarHaMiKa
Ta KIHETHKA CHUHTE3y MeTaHojay. KaramizaTopu, iX mpuroryBaHHs. TeXHOJOTT4HI
CXEMH CHHTE3Y.

1.4.4 BupoOHMIITBO  a30THOI KHUCTIOTH. 3HA4YeHHS poOIT  AHIpeeBa,
OctBanpaa, ATpolieHKa B BUPOOHUIITBI a30THOT KUCJIOTH METOJOM KaTaTITHYHOTO
OKUCHEHHS amiaky. Pi3BUKO — XIMIYHI OCHOBU OKHCHEHHsS amiaky. [lmsxu
3HIDKCHHS BUTpaT IUIaTHHWA. MeTtonm yTwiizamii miatuHr. He mimatnHOBaHI
karanizaropu. OxucHeHHsa okcuny a3oTy (II). [aTencudikaris mporecy OKUCHEHHS.

AOGcopOIriss OKCHAIB a30Ty BOJOK. METONM OYMINCHHS BHUKHIHHMX Tas3iB.
TexHoMOTis BHCOKOTEMITIEPATYPHOTO Ta CEIEKTUBHOTO OYHUIICHHS. TeXHOMOTIvHI
CXeMH BHUPOOHHUIITBA PO3BEJCHOI a30THOI (HITPATHOI) KUCIOTH: CXeMa il THCKOM
0,73 MIla, AK-72, AK-72M. HositHi arperatu mjis BHPOOHMIITBA a30THOI
(aiTpaTHO1) KHCIOTH, (PI3UKO — XIMIYHI OCHOBU OTPUMAaHHS a30THOI KHCIOTH
METOJIOM TPSIMOTO CHHTE3y. METOau KOHIICHTPYBAaHHS a30THOI KHCIIOTH.
Aptomatu3aiisi. Oxopona mpaiil. [lepcnekTHBHI HAOpPSIMKKM HAayKOBO-T€XHIYHOTO
MPOrpecy B TEXHOJIOT1T a30THOT (HITPATHOT) KUCIIOTH.



PO3JLI 5

TEXHOJIOT'IA CIPKU I CYJIb®ATHOI KUCJIOTU

1.5.1. 3HaueHHs cipku 1 cynab(paTHOI KHUCIOTH ISl XIMIYHOI ramy3l Ta
HapOJHOT0 rocrnoaapcTra. Jepena cipkoBMICHOT CUPOBUHM 1 iX XapaKTepUCTHKA -
MpPUPOAHA CIpKa, CIPKOBMICHI MIHEpasid, PyIAd, IPOMHUCIOBI BIIXOJHU, MOMYTHI Ta
BUKHIHI Ta3u. Crnocobu ao0yBaHHs 1 30aradyeHHs NpUPOAHOI cipku. Opep:kaHHS
CIPKM 13 CIPKOBMICHUX ra3iB. BimacTuBOCTI CIpKM 1 NPUUHATTA iX A0 yBaru mnpu
nepepoOl1i Cipku.

CydacHi 1 mepCrneKTHBHI TEHJAEHIII Yy BHUKOPUCTAaHHI OKPEMHUX BHIIB
CIPKOBMICHOI CUPOBHHHM NMPU BUPOOHUIITBI CYIb()ATHOT KUCIOTH.

@®i3UK0 — XIMI4YHI BIJIACTUBOCTI OKCHUAIB CIPKH, CYJIb(paTHOI KHUCIOTH,
oiieyMy. TeopeTH4H1 1 TEXHOJOTIYHI OCHOBU ojepxkaHHs okcuay cipku (IV) 13
cipku, KomuemaHy, cipkoBoaHro. Ckimax oOJEpKaHOTO  CIpUYMCTOro  rasy,
KOHCTPYKTUBHI ~ OCOOJMBOCTI  Cy4aCHOTO  OOJIaJIHaHHS ISl CIIAJIFOBAHHS
CIPKOBMICHOI CHUPOBHMHM. YTWiIi3alis Teruia rasiB BunamoBaHHa. Crnocoou
TPaHCMIOPTYBAHHS Ta YTHII3allii KOMYeIaHHOTO Hemorapky. OdYmcTKa CipuucToro
ra3y BiJ MUy Ta "KOHTaKkTHUX OTpyT". OpeprxkanHs 3pimkeHoro okcuny cipku (I1V).
OxopoHna mparli 1 TexXHiKa O€3MeKU B BIAAUICHHI OJCP>KaHHS CIPYMCTOTO ra3y.

TeopeTnyHi OCHOBM KOHTaKTHOTO OKHCHEHHs okcuny cipku (IV): crartuka,
KIHETHKa, JIHII ONTHUMAJIbHUX TEMIEpaTyp, BIUIMB TUCKY. TUNM Cy4acHHX
KaTajgizaTopiB Ta METOAM iX MPUTOTyBaHHA. MexaHi3m "OoTpyeHHs" BaHaal€BUX
KaTasi3aTopis.

Kimacudni TexHOJIOTIYHI CXEeMHM KOHTAaKTHOTO OJepKaHHSA cyibdaTHOT
KHUCIIOTH: OJMHAPHE KOHTAKTYBAaHHS, TUIIM KOHTAKTHUX anapatis, Gpi3uko — XIMIUHI
3aKOHOMIPHOCTI 1 amaparypHe odopmiieHHs abcopOiii okcuay cipku (IV), Hemomiku
TaKUX CXEM.

TeopeTnyHi 1 TEXHOJIOTTYHI OCHOBU CHUCTEM 3 IOJBIMHMM KOHTAaKTyBaHHSIM-
nojaBiHOIO  abcopOmiero. KoOHTakTHI CHCTEeMH 3 3aCTOCYBaHHSM  THCKY.
Hupkynsiiitai cxeMu: 000B'I3KOB1 1 HEOOX1THI YMOBH, TEXHOJIOT14HE 0(DOPMIICHHS.

BupoOuunTBo KOHTakTHOI cynbpatHoi kuciaotu 3a merogom C.O.(cyxoi
OUYHUCTKH): (PI3UKO — XIMI4HI OCOOIMBOCTI, TEXHOJIOTTYHE O()OPMIICHHS.

[TpuHIIMTIOB] MONOXEHHS MOBHOI YTWJIi3aIii XIMI4HOI 1 TerIoBOi eHeprii y
BUPOOHUIITBI KOHTAaKTHOI CyNIb(aTHOI KHUCIOTH, E€HEPrOTEXHOJOTIUHI CXEeMH 1
arperatd. BupoOHUITBO cCynb(paTHOT KHCIOTH 13 CIPKOBOJHIO: BHJIUICHHS
CIPKOBOJTHIO 3 Ta30BUX CyMilIel, 0COOIMBOCTI peaizalii "MoKporo katamizy'".

[TpuHIIMTIOBI TIONIOKEHHST Teopii CTIHKOCTI CHCTEM 1 MapaMeTpUYHOI
YyTIUBOCTI Ta 11 3aCTOCYBAHHS y TEXHOJIOT1] KOHTAKTHO1 CyIb()aTHOT KHCITOTH.

®i3uK0 — XIMIYHI OCHOBH 1 TEXHOJOTIYHI NPUHOMH 3HEIIKOKESHHS
BUKHIHHUX Ta3iB CyJb()aTHOKUCIOTHUX BHPOOHUIITB. Y THIII3AIlisl CEJICHY 1 TEIypy B
CyJb(aTHOKUCIOTHOMY BUPOOHUIITBI.

1.5.2. TeopeTn4Hi OCHOBU 1 TEXHOJOTiSI HITPO3HOIO CHOCOOY BHUPOOHUIITBA
cynb(daTHOi KHCIOTH. MOXIUBI TUISIXH WOTO TIOBEPHEHHS 10 MPAKTHYHOTO
BUKOPHUCTAHHSI.



1.5.3.0nepxanus BHCOKOKOHIIEHTPOBAHOIO 0JIEYyMY. Meronun
KOHLEHTPYBAaHHS Ta MepepoOKU ClIabKUX Ta BIANPALBOBAHUX PO3YMHIB CYJIb(aTHOI
KHCIIOTH.

1.5.4.IlporpecuBHi  pIlIEHHS Ta NEPCHEKTUBHI HANPSAMKUA  PO3BUTKY
TEXHOJIOT1i Cylb(paTHOI KUCIOTU: HECTAlllOHApHUI KaTaji3, KOHTAKTHI amapatu 31
CTPYMUHHO-IIMPKYJSILIMHUM ~ [IApOM  Karajai3atopy, 3aMKHEHI 1  BIIKpHUTI
EJIEKTPOXIMIYHI CXEMHU CYMICHOTO OJIEpXaHHS BOJHIO, KHUCHIO 1 Cylb(paTHOT
KUCJIOTH, yTuiizamis okcuay cipku (IV) 31 ci1aOKOKOHIEHTpOBaHMX (BUKUIHUX)
npoMucioBux 1 eHepretuunux raszis, ACK TII, oxepxaHHs XIMIYHO - YHCTOI
CyJb(paTHOT KMUCIOTH TOIIO.

KoHcrpykiiiHi MaTepiaiii 'y BUPOOHHMITBI Ccynb(haTtHoi kuciaotu. OxopoHa
npaili Ta TexHiKa 0e3MeKu y CylIb(PaTHOKUCIOTHUX BUPOOHUIITBAX.

PO3JILI 6

TEXHOJIOI'TI BUPOBHULITBA XJIOPOBOJIHIO TA COJIIHOI KMCJIOTU

@Di3UKO0-XIMIYHI BJIACTUBOCTI XJOPOBOJHIO Ta COJsiHOT Kuciaotu. OO6rnacTi
3aCTOCYBaHHS  XJIODOBOJAHIO Ta  COJSHOI KHCJIOTH. MeEToaM  OTpUMaHHS
XJIOPOBOAHIO: Cyb(haTHUN, CHHTETUYHHM, abrazHuil, xjaopopraHiyauii. AdGcopOiis
XJIOPOBOJIHIO 32 130TEPMIYHUMH, ajia0aTHUMU Ta KOMOIHOBAaHUMHU YMOBAMH.
BupoOHHUIITBO CHHTETUYHOT Ta pEaKTUBHOT COJISIHOT KUCTIOTH. MeTOAN OYUIICHHS Ta
OJICp’KaHHsSI XJIOPOBOJIHIO 1 COJITHOI KHCJIOTH 13 BIAXOAIB HEOPTaHIYHUX Ta
OpraHiyHUX BHUPOOHUNITB. 30epiraHHs Ta TPAHCIOPTYBAHHS XJIOPOBOJHIO Ta
COJITHOT KHCJOTH. AHATITUYHUN KOHTPOJL 1 aBTOMATHU3allisi y BHUPOOHUIITBI
XJIOPOBOAHIO Ta COJITHOI KUCIOTU. KOHCTpYKTHMBHI Ta (yTepOBOUYHI Marepiaiu y
BUPOOHUIITB1 XJIOPOBOJIHIO 1 COJITHOT KUCIIOTH.

PO3/LJ 7

XIMIYHA TEXHOJIOI'TI @OC®OPHOI KUCJIOTH, MIHEPAJIbBHUX
JIOBPYB TA JIESKUX HEOPI AHIYUHMX COJIEN

1.7.1.3na4eHHs MiHEpaTbHUX JOOPUB Ta HEOPTAHIYHUX COJICH Yy HAPOJTHOMY
rocriogapcti. 3nauenns aitounx enxemeHTiB (N, P, K) y po3Butky, pocti Ta 00MiHY
pedoBuH pocnuH. Knacudikamis minepanpaux 100puB. KopMoBi codi, X 3HaYeHHS.
3naueHHs M00puMB B iHTeHCHIKaIlli CUILCHKOrOo rocmojapcTBa. CHpOBUHA IS
BUPOOHUIITBA MiHEpPAIBHUX TOOpUB 1 coneil. MacmTabu BUpOOHUIITBA, ACOPTUMEHT
MiHEpaIbHUX JOOPUB, JEP>KaBHI CTAHIAPTH.

1.7.2.BupobuuntBo enemeHTapaoro dochopy ta tepmigHoi MOHODOCHOPHOT
kucnotn. BrnactuBocTi  ocopy Ta Horo 3actocyBanHs. CupoBWHA IS
BUpOOHUIITBA (OCHOPHHUX CIIONYK, 1i POMOBHUINA, 3aracu, METOAW 30aradyeHHs i
KOMITJIEKCHOTO, BUKOpUCTaHHS. [IpoOiemMHi mutanHs cupoBUHHOI 0a3u GocopHux
CIIOJIYK B YKpaiHi.

OcHoBu  enekTpoTepmiyHOro  BupoOHUUTBa  dochopy.  Ilepepobka
enemeHTapHoro ¢gochopy Ha MoHOGOCHOPHY KHUCIOTY. TEXHOJOrI4HI CXeMHU 1 iX



araparypHe o opMIICHHS. OcHOBHI TEXHIKO-€KOHOMIYH1 MOKA3HUKH
eJeKTPOTEPMIYHOrO BUpOOHMITBA (ochopy 1 ¢ocdopHoi kucmotu. besneuni
METOIM MPOBEJEHHS TEXHOJIOIIYHOIO MPOLECy Ta SKICTh TepMI4HOI (pocdopHOi
KHCJIOTH.

1.7.3. BupoO6HUUTBO (OCHOPHOI KUCTOTU CYJIbPATHOKUCIOTHUM CIIOCOOOM.
Excrpakuiitna pocdopna kucnora (EDPK) Ta ranysi ii BUKOpUCTaHHS.

Bumorun no ¢ocdatnoi cupoBunu y BuUpoOHUITBI EDK. ®Di3uko-xiMiuHi
OCHOBU BHUPOOHHULITBA 1 BHUOIp ONTUMAJIBHOTO TEXHOJIOIITYHOTO peXuMy. Tumnu
TEXHOJOTIYHUX CXEM, iX aHaii3, anapatypHe opopmienHs. Axicte EOK, meroau ii
ounnieHHs. TexHIKo-eKOHOMIYHUI aHani3 BupoOHuuTBa EDK. besneuni mpuitomu
BEJICHHS MPOIIECY.

1.7.4.BupobHunurBo mnpocroro cyneppocdary. CupoBHHA, BUMOTU 10 HEI.
TeopeTnuHi ocHOBM po3kiafaHHd (ochaTHOT CUPOBUHM CYIb()ATHOIO KUCIOTOIO.
Bulip onTtumanbHOTo pekuMy BUPOOHUIITBA. AHAJI3 ICHYIOUMX CXeM BUPOOHUIITBA
npoctoro cynepdocdary kaMepHUM i MOTOKOBUM criocobamu. KoHTpoIb Ta misxu
niABUIIEHHS SKOCTI cynepdocdary. TexHiko-eKkOHOMIUHI MOKa3HUKH BUPOOHUIITBA.

1.7.5. BupoOuuurBo moasiitHoro cynepdocdary. CupoBuHa Ta BUMOTH [0
Hei. OCHOBM po3KiIajaHHsS cHpOBUHH QochopHOoto kucinororo. llepeBarm Ta
HEJOJIKM BHPOOHHUITBA TMOABIfHOrO cymnepdocdary KaMepHUM Ta TOTOKOBHM
(6e3xkamepnuM) crocobamu. [lomimmeHHst sSKOCTI moABiMHOrO cynepdocdary Ta
TEXHIKO-€KOHOMIYHHMX MOKa3HUKIB BUPOOHUIITBA.

7.6. beskucnotrHi metoan BUPOOHHIITBA (PocHOpPHUX ITOOPUB Ta KOPMOBHX
docdari. Tepmiuni pocdopni noopuBa Tepmodocdaru Ta miaBieHHi Gocdaru, ix
BJIACTUBOCTI Ta 3acTocyBaHHs. ['iaporepMmiune 3HeTOpeHHS pUpoaHux (ocdartis
y HUUKJIOHHMX 1 OapabanHmx mnedax. Herpamumiiiai meTtomu poskiany (ocdatHoi
CUPOBUHH.

1.7.7.0cHoBuU 3HE(TOPEHHS, BAMOTH JIO0 BUX1JIHOI CHPOBHUHH.

Yrunizanisa cnoiayk Gropy y BUpoOHUITBI pocopHoi kuciaotu, pochopHux i
KOMILUIEKCHUX 100puB. EKosioriyHe Ta eKOHOMIUHE 3HAYCHHS YJIOBITIOBAHHS CIIOJIYK
bropy. Di3UK0-XIMIYHI OCHOBU TIEPETBOPECHHS CIOIYK (PTOPY B MpoIieci KUCIOTHOT
Ta TepMiuHOi mepepoOku (ochatHoi cupoBUHU. ACOPTUMEHT (PTOPUIHUX CIONYK,
iX HapoJIHOrocmoJapchke 3HauUeHHsA. MeTOu YIOBIIOBaHHA JIETKUX CIIONYK (GTOpY
13 rasziB. CxeMu yIOBIIOBaHHS (PTOPUAHMX CIIONYK, IX amapaTypHe O(OpPMIICHHS.
Cryninp yrwmizamii crnonyk Qropy 1 nuisixu ii 30UtbimieHHS. TOKCHYHICTh CHOJIYK
¢dTopy 1 O6e3neyuni 3axo1u poOOTH y BiAUICH] yTUi3alii pTopuaHuX ra3is.

1.7.8. BupoOHunTBo azotHux g00puB. Kmacudikamis a3oTHUX HAOOPHB.
3acTocyBaHHS a30THUX JIOOPUB Y CUILCHKOMY TOCHOJAPCTBI. ACOPTHMEHT a30THHUX
no0puB, CUpOBHHA g iX ojaepkaHHs. CydacHUU CTaH BHUPOOHHUITBA Aa30THUX
n06puB B YKpaiHi, HANPSMKHA PO3BUTKY TEXHOJIOT1i a30THUX JOOPUB.

1.7.9. BupoOHHIITBO aMOHIMHOT CENITPU: TEOPETHUHI OCHOBHU, TEXHOJIOTTYHUN
pexuM, OCHOBHA amaparypa, cxema AC-72. SkicTh aMOHIMHOI CENITPH, CIIOCOOU i
nigBuieHHs. TexHika 6e3nexku npouecy. KoHTposb 1 aBToOMaTH3allisi BUPOOHUIITBA.
OCHOBH1 TEXHIKO-€KOHOMIYHI TOKa3HUKH BHUPOOHUIITBA aMOHINHOI CeNITpH, IX
OI[IHKA 1 IIUISIXHY ITOJIIIILIECHHS.
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1.7.10. BupoOuunrBo kapOaminy. OCHOBHI BIAcCTHBOCTI KapOaminy 1
Horo mepeBaru B TOPIBHSHHI 3 IHIIMMU Aa30THUMH J0OpUBaMu, ramysi
BUKOpPUCTaHHSA. Bumoru 1o cupoBuHM [ BUpoOHUUTBa KapbOaminy. Di3zuko-
XIMI4H1 OCHOBHM cHHTe3y KapOaminy. Knacudikauisa nirounx TEXHOJOTTYHUX CXEM
BUPOOHHUIITBA KapOaMiny 3riTHO XapakTepy peUHUPKYIISIii aMiaKy 1 OKCHAY BYTJIEIIO
(IV). TexHonoriyHa cxema 3 PIAMHHUM PELUKIOM 1 ii amapatypHe o(OpMIIECHHS.
OCHOBHI T€XHIKO-€KOHOMI14YH1 MMOKa3HUKUW BUPOOHUIITBA. be3neuni MeTou BeIeHHS
nporiecy. KoHTpomab 1 aBTOMaTH3a11isi BUPOOHUIITBA.

1.7.11. Kamiiini no6puBa. AcopTUMEHT KaliiHuUX n00puB. PonmoBuina
KaJiiHUX coyied B YkpaiHi Ta 3a kopaoHoM. CKJaj, METOAN MepepoOKu KaiaiiHOT
CUPOBUHM Ta ii omiHka. OCHOBHM rajaypriiHoro BHPOOHMIITBA XJIOPUIY Kallito 13
CWIBbBIHITIB. CxemMa BHUpPOOHMITBA XJIOPUIY Kajll0 PO3UYMHEHHSM CHJIBBIHITY 1
KpUCTANI3ALI€I0 XJIOPUAY Kajito. SAKICTh XJIOpUIy Kajilo 1 METOJM ii MOMIMIICHHS.
Pozninenns kamiiHuX cojeil QuoTamiiHuM Ta TipocenapauiiHuM METOJIaMH, iX
OIliHKAa, CYTHICTh, TIEPCIICKTUBU PO3BUTKY SIK MEHIII CHEPrOEMHUX METOMiB. MeToau
nepepoOku moniMinepanbHux pyn Ilepenkapnarts. KomrmiekcHe BHUKOPHCTAaHHS
KaJIIHHUX Pya. YTuiizaimis BIiIXOMiB KajiiHOi mpomuciaoBocTi. CydacHuM cTaH i
NEPCIEKTUBU PO3BUTKY BUPOOHMIITBA KallIMHUX JOOPHUB B YKpaiHi.

1.7.12. BupoOHUITBO KOMIUIEKCHUX J00pUB. ACOPTUMEHT, JepXkaBHI
CTaHIApPTH 1 TMepeBard KOMIUIGKCHUX JOOpHUB y TIOPIBHAHHI 3 OJWHAPHUMH
nobpuBamu. CupoBUHA 1 METOAM BHpOOHUIITBa H00puB. BupoOHUIITBO docdarin
aMOHII0, X BHUKOPHUCTaHHS Y TBAapUHHUITBI 1 pocIMHHUITBI. CHUPOBHHA, OCHOBH
BUPOOHUIITBA, ONITUMAIBHUHN PeXXUM HeTpanizaiii pochopHoi KUCIOTH aMiaKOM.

1.7.13. Knacudikarist iCHyro4UMX cXeM BHpOOHHUIITBa amodocy, ix anais.
Sxicte amodocy, nuisxu i nominmenHs. [lepcnekTuBHMI PO3BUTOK BUPOOHUIITBA
docdarie amonito i3 EDK, tepmiunoi 1 momidocdopnoi kucnor. IlepeBaru
nosripocdariB aMOHIIO Y MOPiBHIHHI 3 opTodocharaMu aMOHIIO.

1.7.14. BupoOHuUIITBO HIiTpoamo- 1 miaMoHiTpodocku. CupoBUHA, OCHOBU
BUPOOHMIITBA, COJICBHM CKJIaJ IUX JTOOPWB, BMICT B HHUX TOXHMBHHUX PEUOBHH.
IlepeBarn ix mepen HITpohOCKOw. AHAM3 ICHYIOYHMX CXEM BHUPOOHHMIITBA.
[lepcexkTBE  pO3BUTKY BHUpPOOHHMITBA HiTpoamodocku 1 giaMopocku 3
CUHTETHYHOTO aMiaky cyMiminto GochopHoi 1 a30THOT KUCITOT.

1.7.15. BupoOuunrso HiTpodocku. OcHoBH po3kinaganHs (ocdarHoi
CUPOBHUHH a30THOIO KHCJIOTOIO, METOIM PETyJIoBaHHs cmiBBigqHOMmEHHS Mixk CaO i1
P>Os B a30THOKHCIOTHOMY po34HHi, ix mopiBHAHHA. Cynb()aTHOKUCIOTHUH,
KapOOHATHMIA, Ta 1HII CIOCOOM OAep)aHHSA HITPOGOCKU. AHAII3 TEXHOIOTTYHUX
cxeM BUpOOHHUIITBA HITpodocku. SKicTe HITpOodOCKH, SKa onaepkKaHa PIZHUMH
METOJIaMH, TEXHIKO €eKOHOMIYHMMHM MMOKa3HUKaMHU BUPOOHHUIITBA.

1.7.16. Pigki a30THIi, KOMIUIEKCHI 1 MIKpo/10OprBa. ACOPTUMEHT, CUPOBUHA,
METOY BUPOOHUIITBA. MeToau BBEACHHS MIKPOJ00aBOK, iX BUAHU, POJb Yy PO3BUTKY
pociuH 1 TBapuH. [lepeBaru pinkux 100pUB y NOPIBHSAHHI 3 TBEpAUMHU. AMIaKaTH, iX
BUPOOHUIITBO 3 PIAKOrOo amiaky. BMICT MOXXHBHUX PEYOBUH Y PIAKUX TOOpHUBaXx.
Pinki 1 cycmeHmoBaHi KOMIUIEKCHI goOpuBa. [lepcriekKTHBM PO3BUTKY IIMX BUJIIB
KOMILUIEKCHUX JOOpUB, HAYKOBO-TEXHIYHI HApOOKHU KadelIpu B LIbOMY HaINpPSAMKY.
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1.7.17. KonnencoBani (zneriaparoBati) ¢pocdatu. CTpyKTypa KOHIEHCOBAaHUX
docdari. Knacudikaris. BnactuBocti. ['any3i 3actocyBanns. CriocoOu ojiep:kaHHs
KOHJeHCOBaHUX (ocdaTiB aMOHIIO, JIYKHUX Ta JIy)KHO3EMEJIbHUX EJIEMEHTIB,
docdarie uuHKy, Maprasio. CydacHUMW CTaH BHUPOOHUIITBA KOHIECHCOBAHHUX
docdariB y cBITI Ta B YKpaiHi.

1.7.18. Bupo6uuurso moHodocdarie HaTpito. CupoBuHa. BracTuBocTi.
3actocyBaHHs. TeopeTnyHi OCHOBHU onepxkaHHs gurinpodocdarty, riapo docdary
HaTpit0o Ta TpuHaTpiipocdary. TexHomoriuyni cxemu BUpOOHULTBA (ocdariB
HaTpiIO Ta iX nmopiBHsAHHA. CTaH BUpOOHUITBA MOHO(DOC(hATIB HATPitO B YKpaiHi.

1.7.19. Bupobuunrso mipodocdary narpio. CupoBuna. TeopeTuuni
OCHOBHU ojiepkaHHsi Tipodocdary Harpiro. TeXHONOriuHi CXeMu BUPOOHMIITBA.
XapakTepucTUKa OCHOBHOTO  oOiajnHaHHs.  3actocyBaHHS.  BupoOGHuUTBO
tpunoiidpochary HaTpito Ta ckiaoBUIHOTO (ochary nHatpito, Dizuko-ximMiyHI
OCHOBM BHUpOOHHUIITBAa. Bubip onTumManbHUX MapaMeTpiB mporecy. AHai3
TEXHOJOTIYHOT CXeMHU. 3HaueHHA Tpunoiidpochary HATPIIO SAK IHTPEIIEHTA
CUHTETUYHUX MHUIOYMX 3aco0iB. Cxema BUPOOHMIITBA CKIOBHIHOTO (Qocdary
HaTpito (rekcameradocdary). 3acTocyBaHHS CKIOBUIHOTO ¢ocdary HaTpiko.
BupoOuunrBo peaktuBHux (Qocdarie kamiro, MarHio, HUHKY Ta (docdaris
Maprasip, 3aiiza; ix 3actocyBaHHsA. CxemMu BHUPOOHUITBA. BuUPOOHUIITBO
MeTtadocdaty ka0 Ta peakTUBHUX Mmipodocdary kamiro, Tpunoiidocdary Kaiiro.
CupoBuHa, BiactuBocTi. OcHoBM  BHpoOHHUITBA. OOIPpYHTYBaHHS  CXEMHU
BUPOOHMIITBA.

PO311JI 8

XIMIYHA TEXHOJIOI'TA COAOITPOAYKTIB, JIVI'IB, 'JTTMHO3EMY,
KOAT'VYJISAHTIB, OKCUJY TUTAHY (IV)

1.8.1.Texnomnoris  nyriB. 3Ha4Y€HHS COJOMPOAYKTIB y  HApOAHOMY
rocrnojapctsi. [IpupoaHi mKepenna coau Ta METOIH iX MEPEepOOKH.

1.8.2. BupoOHHMIITBO KaJbIIMHOBAHOT COJIM aMiaqHUM CITOCOOOM.

CupoBuHa 1 BUPOOHUIITBA  KaJbIIMHOBAaHOI comu. [IpuHiumnosa
TEXHOJIOT1YHA CXeMa MAaJIOBIIXOJHOTO KOMIUICKCY amiadyHO-COJOBOTO, XJIOPH/I-
aMOHIEBOTO Ta XJIOPHUAKAJIBIIEBOTO TpotieciB. CKIlag po3coiy Ta HOro OYMCTKA.

@Di3uK0-XIMIYHI OCHOBH TPOIIECY aMOHI3AIlll OYUIIEHOTO PO3CONY XIOPHUIY
HaTpi0. XapaKTepPHCTHKAa TEXHOJOTTYHUX CXeM 1 oOJagHaHHS BiIIUICHHS
abcopOIii.

KapOomnizariiss aMmiagHO-COJ€BOTO po3coiy. Di3MKO-XIMiYHI OCHOBH IPOIIECY
KapOoHi3allii amiauHO-coJIeBOro po3coiy. KoHCTpykirisi kKapOOHI3aIliifHOI KOJOHHU.
Texnonoriyaa cxema BigauIeHHs KapOoHizalii. OcobmmBocTi GurbTpalii cycrnensii
rizpokapOOHaTy HATPIfO.

Kanpnunaris rinpokapbonaty HaTpiro. Pi3uko-xiMiuHi ocHOBU. Oc0oOIMBOCTI
peTypHOi Ta Oe3peTypHOi1 KanblUHAIl. XapakTEepPUCTHKA MapOBOTO Ta BOTHEBOTO
KanbIMHATOPIB. TeXHOJOT1YHA cXeMa BIIIUICHHS KaJblMHAIIII.

12



Juctunsuiss GuUIbTPOBOT PIAMHU KapOOHIZAINHUX KOJOH. DI3UKO-XIMIYHI
OCHOBHM TIpollecy AUCTWISIII. TexHoJoriyHa cxeMa BUIAUICHHS JUCTHUJISALII,
XapaKTEPUCTUKA OCHOBHOTO 00JIaIHAHHSI.

Opepxxanna oxcuny Byriaemo (IV). ®i3uko-XiMIYHI OCHOBH MPOLECY
oOmasnoBaHHs KapOOHAaTHOT CHUPOBUHU. OOrpyHTYBaHHS BHOOpPY THIly TII€di.
TexHomoriyHa cxema BiJIJIIJICHHS BalTHAHO-00MAaTI0BAILHOTO BiJIJIUICHHS.

BupoOHUIITBO BalTHIHOTO MOJIOKA.

BriuB TEXHOJOTIYHOTO PEXHUMY BIIIUIEHHS OOMantoBaHHS KapOOHATHOI
CUpPOBMHM Ha SKICTh BaliHa Ta BHUXIJ aKTUBHOrO BamHa. TEXHOJOTIYHA cXxema
BIJIIJIEHHS raciHHs BallHa.

Binxonu BUPOOHUIITBA KaJbIIMHOBAHOT COAM, IO OJCPKYETHCS aMiayHUM
cmocoboM, Ta TUBIXH iX yTwii3amii. BUpOOHHMIITBO  XJIOpUAY  KaJbIIIO.
XapakTepucTuka 0Oe3aMiayHUX 1 MaJOBIAXOJHUX CHOCOOIB  BUPOOHUIITBA
KaJIbLIMHOBAHOI COJU.

1.8.3. BupoOHMIITBO OYMINEHOTO TiApOKapOoHaTy HaTpito. PI3UKO-XIMIYHI
ocHOBHU TiporieciB. [TopiBHSUTbHA TEXHIKO-€KOHOMIYHA XapaKTEPUCTHKA OJCPKaHHS
OYHUIIEHOTO TipokapOoHaTy HaTpito "cyxum" Ta "MokpuM" criocobamu.

1.8.4. BupoOuunrBo "Baxkoi' coau. DI3UKO-XIMIYHI OCHOBU Ta
TEXHOJIOT1YHA CXeMa BHPOOHUIITBA. XAapaKTEPUCTHKA OCHOBHOTO OOJIaJHAHHS.
OxopoHa mpalli Ha MiJNPHEMCTBAX KaJIbIIMHOBAHOT COJMU. TEXHIKO-CKOHOMIYHA
XapaKTepUCTHKa BUPOOHUIITBA KAJIbIIMHOBAHOI CO/IH.

1.8.5. Illnsaxu miaBUIIEHHS SKOCTI IPOIYKITii.

- BupoOuunreo kayctuuHoi comu (inkoro Hatpy). 3HA4€HHs IIKOTO HATpPy Yy
HapOJHOMY TOCHOJAPCTBI. XapaKTEpUCTUKAa CHUPOBUHU JUIsi BUPOOHUIITBA
KaycTU4HOi coau. Criocobu ofiepKaHHs KayCTUYHOT COJIH.

- Enexrpoximiunuii croci6. ®i3uko-XiMI4HI OCHOBH OJEPKaHHS IIKOTO HATPY
EICKTPOXIMIYHUM  CIOCOOOM.  XapaKTepUCTHKA  OOJagHAHHS  I[bOTO
BUPOOHUIITBA.

- BamasHo-comoBuii cmoci6. Pi3uKo-XiMIdHI OCHOBH OJCPKaHHS KayCTHUHOT
COJIM BAMHIHO-COJAOBHM criocoOoM. TexHooriuna cxema oJiepKaHHs iKOTo
HATpYy 3 JABOCTyHiHYAacTOW KaycTudikamiero. KoHIeHTpyBaHHS CiaOKuX
po3umHiB igkoro Hatpy. [lnaBka inkoro Hatpy.

- @epiTHUH cnioci®d BHPOOHUIITBA KayCTHIHOT coau. Di3nko-XiMIdHI OCHOBHU Ta
TEXHOJIOTIYHA CXeMa BUPOOHUIITBA. Bingxoau Ta iX yTHITi3allis.

- TexHiko-eKOHOMIYHE MOPIBHSHHSA CIIOCOOIB BUPOOHMIITBA KAYCTUYHOI COMIM.
Oxopona mpari Ha miAnNpueMcTBaxX KayctuyHoi comu. lllmsaxu po3BUTKY
MaJIOB1IXOTHOTO KOMILIEKCY COJI0BOTO BUPOOHUIITBA.

1.8.6. BupoOHHUIITBO TIIMHO3EMY.

3HaueHHS TJIWHO3EMY Y HApOAHOMY TOCHOJAPCTBI SK CHUPOBUHH IS
BUPOOHUIITBA AIFOMiHII0. Buayu cupoBHHM IS Ofep KaHHS TIIMHO3EMY, il JKepera,
G13UYHI Ta XIMIYHI XapaKTEPUCTHUKH. XapaKTepHUCTHKa CHOCOOIB BUPOOHUIITBA
rIMHO3eMY (JIyXH1, KUCJIOTHI, KOMOIHOBaH1).

Bupo6uunrso rinuHozemy "mokpuM" crnocobom baitepa. ®Dizuko-xiMidyH1
OCHOBH OKPEMHUX CTaJliii BUpOOHUITBA. KOMIUIEKCHE BUKOPUCTAHHS CUPOBHHU IS
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oJlep>KaHHs TIMHO3eMY 13 He(EeIMHOBUX Ta Ci€eHITOBUX pyn. IlepepoOka BTOpMHHUX
PO3YMHIB BUPOOHUITBA TIIMHO3EMY Ha COAY, Cylb(aT Kajllo Ta MOTall CIOCOOOM
0araTtocTyneHeBOi BUIIAPKU Ta KpucTamizauii. [lepcneKTUBHUN pO3BUTOK CIOCOOY.
KomOinyBanus "mokpux" Ta "cyxux" cmoco6iB. OpepikaHHsS TJIMHO3EMY Ta
BUKOPUCTaHHS aIyHITIB JUJIi BUPOOHUUTBAa TIJKMHO3eMy. OxopoHa mpami Ha
INIMHO3eMHMX TignpueMcTBax. Ojep)kaHHs TJIMHO3EMY $IK HOCIS KaTalli3aTOpIB.
Onep:kaHHSI CHHTETUYHUX 1ICOJIITIB.

1.8.7. TexHosorist KOAryysiHTIB.

Koarynsatu Ta iX poiib y HapoJHOMY rocroAapcTBl. Buau koaryisiHTIB, ix
3arajbHa XapakTtepuctuka. CHUpOBHHA [JIi BUPOOHUUTB KoaryisHTiB. Dizuko-
XIMIYHI ~BJIACTHBOCTI KOAryistHTiB. TeXHIYHI BHUMOTM JO KOAryJsHTIB Yy
BIJIMOBIIHOCT1 3 JIIOUMMH CTaHAapTamMu. BupoOHULITBO cynbdaTy allfoMiHiIO 3
BUKOPHUCTAHHAIM T1IPOKCUAY afoMiHit0. Pi3UKO-XIMIUHI OCHOBHU MPOIIECY B3a€MOIi1
TIIPOKCUIY QNIOMIHIIO 13  CyJb(paTHOW KHUCIOTOI. TexHojoriyHa cxema
BUPOOHUIITBA CynbdaTy amoMiHito. OXopoHa mpalll y BUPOOHUIITBAX KOATyJSHTIB.
HayxkoBi po3po6ku kadeapu y TEXHOJIOT1i KOaryJsHTIB.

1.8.8. BupoOuuntBo okcuay tutany (1V)

3HaueHHA TUTaHy Ta MOro CHOJAYK Yy HApOJHOMY TIOCIHOJAapCTBI.
Xapakrepuctuka cupoBuHU. CriocoOu mepepoOKHd TUTAHOBOI CUPOBMHU HAa OKCH]L
tutany (IV). ®@i3uko- ximMiyHi ocHOBH mpotieciB Onepxkanns okcuay tutany (IV).
Bupo6uunreo xmopuay tutany (IV). TonoBHI momokeHHsS Teopii mporecy
xJiopyBaHHs. [I[pUHIIUIIOB]I cXeMU BUPOOHUIITBA TETPAXJIOPHUIY TUTAHY.

[TinroToBka cupoBuHu. KonmeHcalliss Ta po3noain xjaopuaiB. OdncTka Tex-
HiyHoro xjopuny tutany (IV). BignoBnenns xmopuay TtuTany (IV)
MarHieM.BakyymHa cemnapariisi peakiiiiitnoi Macu. TeXHOJIOT14H1 CXeMH BUPOOHUIITBA
TUTaHy MarHidtepMmigauM criocoboM. [lepepoOka Ta copTyBaHHS TUTAHOBOI I'yOKH.
Buxopucranus Ta mnepepoOka BigxoaiB. OcoOMuMBOCTI TeXHIKM Oe3meKku y
BUPOOHUIITBAX TUTAHY Ta MOTO CIOJIYK.

PO3/ILI 9

XIMIYHA TEXHOJIOI'TA HEOPTAHUYHWX PEHOBUH TA
I[MTPOMUCIIOBA EKOJIOT'TA

1.9.1. 3aranpHi  TOJOKEHHA.  3aKOHM  YKpaiHM  II0J0  OXOPOHH
HABKOJUIIHHOTO CEPEIOBUINA. BIIUB MisNIBHOCTI JTIOAUHU (aHTPOIIOTCHHUI BIUIHB),
iHaycTpiamizamii, ximizamii, ypOaHizamii Ha mnpupony (TEXHOTEHHUW BIUIHB).
CydJacHuil CTaH 1 EPCIEKTUBHI PIlIEHHS 3 3aXUCTY HABKOJMIIHBOTO CEPEOBHIIA.
['moGanbHi mpobiemu 3axucty atmocdepu, rimpocdepu, mitochepu. Hacmigkm
3a0pyIHEHHS HaBKOJHMIIHBOTO cepefopuma. Kiacudikamis 1 XapakTepuCTHKa
BIIXOMAIB: CTIYHI BOJW, BHKUIW 10 atMocdepu Ta smitocdepu, moOYTOBI BiIXOJIH.
IIpobmema mecturuaiB. TeXHOMOTisI 3HEMIKOKCHHS Ta30BHX 1 TBEPJIMX BIIXOIB.
Ounctka cTiyaux Boa. Busnauenns ['ZIK Tta TI'JIB. Pospaxynxku I'/IB.
XapaKTepuCTUKa MPOMUCIOBUX BUKHUIIB Y TEXHOJIOrl HEOPraHIUHMX PEUYOBUH Ta
npobisema ix yrwiizamii. IlepcnekTUBHI HAOmpsIMKKM  PO3BUTKY  TEXHOJOTIT
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3HEIIKOKCHHS Ta30BUX, TBEPAUX BUKHUIIB 1 OUUIIICHHS CTIYHUX BOJ Ta CTBOPCHHS
0€3BIIXOJHUX BUPOOHULTB.

1.9.2. TexHoNOris OYUILEHHS IPOMUCIIOBUX 1 BUKHIHUX I'a3iB.

Atmocdepa, 1i ckian. Jxxepena ii 3a0pyaHeHHs. XapaKTepUCTUKA BUKUIIB J10
atMocdepu. [is OCHOBHUX 3a0pyIHIOBAuiB Ha HABKOJUIITHE CEPEJOBUINE Ta Ha
JIOJTUHY.

HaykoBi 0CHOBM NpoLECIB OUMILIEHHS Ta3iB.

Metoau ouuieHHss ra3iB  Big  okcuaiB  azory. CopOumiiiHi MeToau.
OxucHioBaibHI ~ MeToau. KaramiTuuHe  BIJHOBJICHHS. TeXHIKO-€KOHOMIYHE
MOPIBHSHHS TPOMUCIIOBUX METO/IIB OUMILICHHS T'a31B BiJl OKCUIIB a30TYy.

Mertonu ouuIIeHHS Ta3lB BiJ CIPKOBMICHMX (OKCHJIU CIPKH, CIPKOBOIECHBb
To11o) croyiyk. CopOuiiiHi MeTou. AcopOIiifHO-KaTaliTUYHI METOU. Y THITI3allis
cipkd. TexHIKO-€eKOHOMIYHE TMOPIBHSIHHS MPOMUCIOBUX METO[IB OYMIICHHS Ta3iB
BiJl CIDKOBMICHHX CITOJYK.

Metoau ouuIlieHHs Ta3iB BiJ OKCHIIB BYIJICIIO Ta ByrieBojHIB. CopOIiiHi
meroau. Karamituuni MeTonu. Y TUiizallis OKCUIIB BYTJei0. TeXHIKO-eKOHOMIYHE
MOPIBHSHHS METO/I1B OUMINICHHS T'a3iB BiJl CIPKOBMICHHMX CITOJYK.

Mertonu ouuieHHs ra3iB Bl amiaky. CopOmiitHi Meroau. Karamituuni
METONM. YTHIII3allisl aMiaKy 13 BUKUIAHUX ra3iB. TeXHIKO-€KOHOMIYHE MOPIBHSHHS
METO/I1B OUMIIICHHS Ta31B BiJ] aMiaKy.

Mertoau oumiieHHs Ta3iB Big rajoreHiB. Cyxi metonu. OdYuIneHHs Ta3iB
aKTUBHUM BYTUUISM, COAOI0. TEXHIKO-€KOHOMIYHI MOKAa3HUKH METOJIB OYMIICHHS
rasiB BiJ TaJIOTr€HIB.

Mertoau ouuiieHHss ra3iB Big pryTi. CopOmidiHi Metoau. OuuieHHS
MIpPOJIFO3UTOM. TEXHIKO-€KOHOMIYHE TIOPIBHSHHS METOJIIB OYHIINCHHS Ta3iB Bij
PTYTI.

1.9.3. Ximis, TexHo0risg 1 00JaHaHHS MPOIIECiB BOAOMIATOTOBKH Ta OYUCTKU
CTIYHUX BOJ HEOPTaHIYHUX Ta CYMIKHUX BUPOOHUIITB.

[IpobGmemMu 3arajbHOTO PAIIOHATHPHOTO BUKOPUCTAHHS BOJAHUX PECYpCIB.
3BOPOTHI CHUCTEMH BojoIocTadyaHHd. Ponp Ximii Ta XIMIYHOT TEXHOJOTIl mpH
BUPIIIYBaHHI MUTaHb PO3IIMPEHHS PECYpCiB MPOMUCIOBOTO BOJOMOCTAYaHHS Ta Y
BUOOp1 METOJNIB 3aXWCTy BojoWmwuin Bin 3a0pyaHeHHs. Kmacudikamis Bom 3a
ob0'ektamu iX BHKOpHCTaHHA. Kareropii mnpupogHUX JpKepea BOAOIMOCTAYaHHS.
YMOBU CTBOpEHHSI CTIYHUX BOJ, iX kiacudikamisa. [lpuHnunu Tta yMOBH
kananizyBanHs. ['JIK 3abpynnioBauiB y Bojmoiimax. CXeMu OYMCHUX CIIOPYIL.

Boma sax ximiyHa cronyka. @i3WYHI BIACTHBOCTI BOJM, AaHOMAaJbHI
BJIACTUBOCTI BOJW. Mojeni BoaM. 3arajibHa XapaKTePHUCTHKA JIOMIIIOK IMTPUPOIHAX 1
ctiuanx BojA. Kiacudikamis momimok 3a ix ($a30BO-IUCIIEPCHUM CTAHOM.
IToka3HUKHM SIKOCTI BOJM. 3arajibHa XapaKTEPUCTHKA METOIIB BUIAJICHHS 13 BOJHU
nomimok 3a jgoromororo kimacudikamii JI.A.Kynbcekoro. IlpuHIiunu BuGopy
MeToAiB 00poOku Boau. IlOpiBHSIIBHA €KOJIOTO-€KOHOMIYHA XapaKTEpPUCTHKA
MeTo/iB. MexaHiuHl METOAM BHUJAJEHHA 3 BOJAU TIPyOOAUCHEPCHUX 3aBUCIUX
peuoBUH. TeopeTHdH1 OCHOBH TIPOIECiB BifcTOlOBaHHS Boau. PiBHsHHS CTOKca.
INapapniuna KpynHIiCTh 4yacToK. KOHCTpyKIli BIACTIMHUKIB - TOPU30HTAJbHUX,
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BEPTUKAJIBHUX, paaianbHux. IlickoynosmtoBaui, HaQTOYIOBIIOBAYl, T1IAPOIUKIOHH.
Bunanenns 13 Boau 3aBuCiB (puibTpyBaHHAM. V O05acTh BUKOPHCTAHHS METO/IIB
¢uibTpyBanHa. Tunu ¢uibTpiB. 3epHUCTa 3arpy3ka, KOHCTPYKUII (QUIBTPIB.
dnoraliss Ta MIHHA cemapaiis y mpoliecax BOJOMIITOTOBKH. YMOBHU IPOIIECIB
drorarii. Cxemu uiotanifHux ycraHoBok. EnexktpodioTaniitai cxemu. BunaneHnus
3 BOJAM JUCHEPCHUX KOJOIAHUX JOMIIIOK. (DI3MKO-XIMIUHI OCHOBHU KOAryJISIIII.
BynoBa i B1acTMBOCTI KOJOIMHUX YacTOK Ta cucteM. KoarymsHTu Ta (BIOKYJISHTH
MpoLeciB BOAONIATOTOBKU. OCHOBHE 0OJaJHAHHS MPOLECIB MPOCBITICHHS BOJM.
Tunu Ta KOHCTPYKWIIi Kamep IUIacTiBUEYTBOpPEHHs. OKHUCHIOBAJIbHI METOJU
3He3apakeHHs Boau. CyTHICTh Ta 00J1acTi BUKOPUCTaHHS MeTo[iB. OKUCHIOBaYl y
BOJIOMIArOTOBII. XJIOPYBaHHS, O30HYBaHHS BOAM. 3HE3apaKCHHS BOAM 32
ngornoMororo cpiona. ExcrpakuiiiHi mMetoau oOpoOKM BOJM: CYTHICTb, 00JacTi
3actocyBaHHs. EKCTpareHTH, BUMOTH, SIKi 0 HUX CTaBJIATHCS. THUITH eKCTPAKIIIHHIX
cxeM, 00JlaiHaHHS eKCTPaKUIMHUX YCTAaHOBOK. BujaneHHs 13 MpUPOJHUX 1 CTIYHUX
BOJ JOMIIIIOK 32 JIOTIOMOT'0I0 TBEpAUX copOeHTIB. OOMacTi BUKOPUCTAHHS METOMY.
CopOeHTH, TUIHM TEXHOJIOTTYHUX CXEM aJICOpPOIiiiHOTI OuMCTKHM BOJU. bioxiMiuHa
OYMCTKA BOJY CYTHICTh Ta 00J1aCTI BUKOPUCTAHHS.

OcHOBHI criopyau 010XIMIYHOI OYMCTKH JJIs MPUPOJIHUX Ta IUITYYHHUX YMOB.
OCHOBHI CKJIaJIOBI YacTHHU cXeM Oilojoriunoi oOpoOku Boau. MeTtoau
NOM'SIKIIICHHST BOJW. BHMOTH, SIKi CTaBJIATBCS JO BOJHU, KA BUKOPHUCTOBYETHCS Y
IIPOMHMCIIOBOCTI Ta €HEPTEeTHIII.

Pearentni meronu moM'skiieHHsS Boau. Tepmiudi meroau. TeopeTwdHi
OCHOBH Ta TE€XHOJOIIS NOM'IKIIEHHS BOIHM 3a JOIOMOIOI0 10HITIB. THWIIM 10HITIB,
yMOBH ix pereHepaiii. [lopiBHAJIbHA XapaKTepUCTUKA CXEM MIATOTOBKUA BOJAH
MeToAoM HoHHoro oOMiHy. KoHcTpykiii amapartiB HoHHOTO 00MiHYy. MeTtoau
OTPICHEHHS Ta 3HECOJEHHS BOAM: JUCTUJIIALISA, 3BOPOTHUM OCMOC, €JIEKTPOIiais3.
CxeMH Ta OCHOBHE TexXHOJIOriyHe oOJiagHaHHsA. Mertoau crabuiizamii BOIH,
MarHiTHa oO0poOka. I1Insxu BUKOPHUCTAHHS Ta TepepoOKH OcajliB MPOIECIB 0OPOOKH
NPUPOJHMUX Ta CTIYHUX BOJI.

TexHoMOT1YHA CXeMa OYUCTKH CTIYHUX BOJI BiJl IPyOOAUCIIEPCHUX JOMIIIIOK.

TexHomoriyHa cxema OYMCTKH CTIYHMX BOJ BiJl TMOBEPXHEBOAKTHBHUX
PEYOBUH METOAOM (PIIOTAIlIHOT cemapaiii.

TexHonoriyHa cxema OYHCTKH CTIYHHMX BOJ BiJf OApBHUKIB 3a JOMOMOTOIO
a7ICOpOIIIHHUX METO/IIB.

TexHonoriyHa cxema OYUCTKU CTIYHHX BOJ BUPOOHUIITB (hochHOpHUX T0OPHUB
Ta KACJIOT PEareHTHUMH METOJIaMHU.

TexXHOJNIOTIYHI CXEMH OYHWCTKH CTIYHMX BOJ Bl BaXKHX METAIIB Ta
TOKCUYHUX PEYOBHH 3a IOTIOMOTOI0 XIMIYHHX MeToaiB. HaykoBi po3poOku kadenpu
B IIbOMY HAIPSMKY.

TexHonOri4Ha cXeMa OYHCTKHU CTIYHUX BOJ] BUPOOHHUIITBA a30THUX JOOPUB.

TexHomoriyHa cxema OYHUCTKH CTIYHMX BOJ BHUPOOHMIITBA KaJbIIMHOBAHOT
COJIH.

TexHomoriyHa cxemMa OYHCTKH CTIYHHX BOJ BiA Ha@TONPOAYKTIB 3a
JIOIIOMOT 00 010XIMIYHHUX METOIB.
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TexHoNor1YHa CXeMa OUYUCTKHU CTIYHUX BOJI 32 JIONMIOMOTOI0 €KCTPAKIIII.

TexHoMOT1YHAa CXeMa OUUCTKU CTIYHUX BOJ| TEPMIYHUMU METOIaAMH.

TexHoNMOTr1YHa CXeMa OYUCTKH CTIYHUX BOJ| BiJ CIIOIYK XpOMY 3a JIOMOMOTOIO
METOy HOHHOrO OOMIiHY.

1.9.4. Texnonorias  mepepoOku  (yTwiizamii)  TBEpAMX  BIAXOMIB B
MIPOMHUCIIOBOCTI, MOOYTI, CLILCBKOMY T'OCIIOaPCTBI.

Knacudikanis TBepaux BUKHIB, IO MOCTYNAIOTh A0 JITOCHEpPH - BiIBaIU
FIPHUYUX,  TIPHUYO-XIMIYHUX,  XIMIYHHUX,  METAIYypriiHuX  BHUPOOHMIITB,
€JIEKTPOCTaHI1{, KOMYHaJIbHOT'O TOCIOJIapCTBA. 3aX0/I1, CIIPSIMOBaHI Ha MEePEpPOOKy
BiJIBAJIIB TIPHUYUX, TIPHUUO-XIMIYHUX BUPOOHHUIITB, & TAKOXX BUKHUJIIB BUPOOHHUIITB
OCHOBHOI XIMIYHO{ MPOMUCIIOBOCTI.

IlepepoOka  BIAXOMIB  CYIb(ATHOKUCIOTHOTO  BUPOOHHUIITBA, OCHOBHI
HanpsiMU.  BWIydeHHS KOJBOPOBMX METaliB 13 HeaorapkiB. BukopucraHHs
HEJOrapKiB y JOMEHHOMY BHUPOOHUITBI. BupoOHMUTBO mirMeHTiB. BumydeHns
ceJIeHy 31 IIUTaMiB.

[lepepobOka BinxoiB BUPOOHULITBA (POCPOPHUX TOOPUB, OCHOBHI HAMPIMHU.
Binxogu BupoOHunTBa  eKkcTpakiiiinoi  dochopHoi kucmoru. IlepepoOka
docdorincy abo MNPUPOAHOrO TINCY 3 OTPUMAHHAM CYyJIb(aTHOT KHUCIOTH.
[lepepobka ¢ocdorincy B eneMeHTapHy CipKy Ta BamHO. BUpoOHUITBO cyibdary
amoHito, ¢docdokpeian Tta xonneHtpary P3E 3 docdorincy. [Nncosi B'sxyui.
Bupo6uunreo HamoBHIOBauiB 13 (ocdorincy ta docdomnomyrigpary. Y THIi3aIis
BUKUIHUX Ta3iB, IO MICTATh (TOp; OCHOBHI HaNpsIMH TMEPEepoOOKH TIeKca-
(bTOPKPEMHIMOBOI KHCJIOTHU: OTPUMAHHS (PTOPUIY ATIOMIHIIO, KPUOIITY, QTOPUAY
BOJHIO, YTHITI3aIlisl KPEMHETEIIO.

YrTunizamiss moiaMmiB - CTaHINIA — HEWTpasmizalii CTIYHMX BOJ. Bimxoawu
BUPOOHUIITBA TEPMIYHOT POCHOPHOT KUCTOTH.

[lepepobka BinxoiB BUPOOHUIITBA KaTiHUX 100puB. OTpUMaHHS KOPMOBOI
BHUBApOYHOI COJI1 3 TANTOBUX BiAX0iB. [lepepoOka rinHiCTO-COJIEBUX IILTAMIB.

[TepepoOka BiixoAiB BUpOOHHUIITBA KAJLIIMHOBAHOT COJIH.

[TepepoOka muTamMiB rajbBaHIYHUX BHUPOOHHUIITB Ta PO3poOKH Kadeapu B
I[bOMY HaIPSMKY.

[lepepobka BigxoxaiB HadTomepepoOHHX 3aBOoAIB. CKIaa KUCIHX TYAPOHIB.
Bupobuunreo 6itymy. HwusbpkotemmepaTypHuii po3Kiaj KHCIMX TYAPOHIB 3
BUKOPUCTAaHHSAIM KOKcoBoro Hocis. Otpumanus [IAP 3 kuciamx TryapoHiB.
BuxopurctanHsg KUCIHX TYJIPOHIB Y BUPOOHUIITBI OYy/IBETbHUX MaTepialiB.

[lepepobxa Bimxo1iB BUPOOHUIITB MaTepianiB Ha OCHOBI Tymu. [lapoBwuii 3aci0
nepepoOku.  BoponeiitpansHuit  3aci6. I[lepepoOka  BimxomiB  BHUPOOHHWIITB
MJIACTHYHUX Mac Ta BUPOOiB Ha iX ocHOBI. HexmectpyktuBHa ytumizamis. YacTkoBa
nectpykiis. JlectpyktuBHa yrwmizamis. JIikBigaiisi T'yMOBHX Ta IUIACTMACOBHX
BiJIXO/TiB.

TexHonoriyHa cxema nepepooku ocaay 010XIMIYHOT OUUCTKU 3 OTPUMAaHHSM
BITAMIHHOTIO Mpemnapary - OeiaBiTaMily.
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[TepepoOka Ta yTumizaiiss ocaiiB 010XIMIYHOI OYUCTKH MOOYTOBUX CTIYHUX
Boja. IlepepoOka BigXOJIB CUILCHKOI'O TOCHOJAPCTBA 3 OJEp>KaHHSIM Oiorazy Ta
OloMiHEepaIbHUX JOOPUB.
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I'/TABA 2. TexHoJiorisi BOZ0OYHIIICHHSA

2.1.Bogni  pecypcu  3emni/Bogni  pecypcu  Ykpainu.  3araigbHa
XapaKTepUCTHKA MPUPOTHUX BOJ — MMOBEPXHEBUX, Mi3EMHHX.

2.2.OCHOBHI TOKa3HHMKHM SKOCTI TOCHOJApPCHKO-NIUTHOI Ta TEXHIYHOi BOJIU:
¢13uuH1, XIM14H1, OaKTEpPI0JIOTIYHI.

CanitapHo-0akTepiojioriyHa XapaKTEPUCTUKA JXKepell BOJONOCTaYaHHS.

XiM14H1 TOKa3HUKH SIKOCT1 BOJIU:

a) MiHepaJizailisi BOJH,

0) BMICT KHCHIO Ta IHIIHMX ra3iB,

B) XapaKTepUCTUKA OPTaHIYHUX PEUYOBUH y MPUPOTHUX BOJIAX.

Tunu 3a0pyaHEHB JKepen BojomnocTadyaHHs. HopMu SKOCTI MHUTHOI BOJM.
CyJacHi TE€XHOJIOT1UH1 CXeMU MIATOTOBKH BOAU. Hopmu SIKOCTI BOJIM JJIsI AKUBJICHHS
napoBux koriniB TEC 1 AEC. Hopmum sKkocTi BOAM IS OXOJIOJKEHHS
TEMJI000OMIHHUX CUCTEM.

2.3. Knacudikamiss AOMINIOK BOAM HAa OCHOBI iX ()a30BO-aUCIIEPCHOT
XapaKTePUCTUKH.

2.4. PeareHTHa MATOTOBKA BOJH ISl TOCTIOAPCHKO-TTUTHOTO BUKOPHCTAHHS.
PearenTu m1st miArOTOBKM MUTHOI BOJAM /XJIOp, MIOKCHUJ XJIOPY, O30H, KOATYJISIHTH,
(bIOKYISIHTH, 3aMyTHIOBaY1/.

3He3apakeHHs BOAW XJOpyBaHHSAM. OcCHOBHUI Ta mnOOIYHUN edeKTH.
O3zoHyBaHHS BOAM JUIsl Ne3UMHQEKIl Ta JJig MOKPAIleHHs HAaCTYMHOI peareHTHOl
00poOku. IlIBuaKiCTh pO3UMHEHHS Ta3iB Ta iX pPO3YMHHICTH. Armaparypa i
TEXHOJIOT1Sl XJIOPYBaHHs BOJIM. AnlapaTypa i TeXHOJIOTisS 030HYBaHHS BO/IH.

Bukopucranus V®-BUNPOMIHIOBaHHS IS 3HE3apaXKeHHs BOAM  Ta
IMICWJIEHHS i1 OKUCHUKIB.

BuroroBneHHs po34HMHIB KOATYJISHTIB /CyiabdaTy allfoMiHiio, Cylbdarty 3ami3a
/M1/, xmopuny 3amiza /Ill/, cynsbary 3amsa /ll/, BatHa B TeXHOJOTIT MiATOTOBKH
IMUTHOT Ta TexHIYHO1 BoaH. [IIBUAKICTE PO3UYMHEHHS KPUCTATIYHUX PEYOBUH Y BOJII.
TexHomoris Ta amapaTtypa A PO3UMHEHHS Ta JI03yBaHHS KOAryJISHTIB 1 BalHa MpU
MiATOTOBIII BOIM.

@oKyISIHTH, 1X POJb TpH MMO30aBIEHHI BOJAW BiJ 3aBHCHUX PEYOBHH.
Opraniuni Ta Heopraniuni QuokymstHTH. CyTh 1X Aii.

[Ipouecu, 1mo MpoTiKarOTh MpU 0OPOOIT BOAM KoaryasHTaMu. [ 1iApoi3 1 poib
rizpokapOoHaTiB B TpUPOAHUX Bojmax. DopMyBaHHS 30J1 TIAPOKCHIIB Ta iX
KoaryJsiiis. 3apsi 30511 TIIPOKCUIIB aTiOMiHIIO 1 3ami3a Ta pH cepemoBumia.

@®i3uKOo-XIMIYHI TPOIECH OCBITIFOBAaHHS MYTHHX BOJI KOaryJsHTaMH.
I'eTepokoarymnsiis. Anresist 3aBUCINX YaCTUHOK.

[Iporec BuTydeHHS! IPUPOTHUX BUCOKOMOJICKYJISIPHUX OPTaHIYHUX PEYOBHH
/BOJTHOTO TYMYCY/ Tij 4aCc BBEJICHHS Y BOY KOaryJsaHTiB. KoMILJIEKCOyTBOPEHHS Ta
B3a€MO/IIS 10HIB 3 TYMIHOBUMH Ta (PyJIbBOKUCIOTAMHU BOJIHOTO TYMYCY.
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[TuToma moBepXxHs 30J11B FAPOKCUAIB Ta 3MiHA 1i JOCTYIHOCTI JUIsl MOJIEKYJI 1
MILEd BOJHOIO TyMycCy B mpoueci koaryisauii. IIIBHAKICTH IIbOro mpouecy Ta
panioHallbHl YMOBU POOOTH 3MILITyBayiB.

BusnaueHHss 103U KoaryidsHTy B Jaboparopii. BuKopucTaHHS MeTOay
BBCJICHHS TIJABUIICHUX 103 KOAryJsHTy B MaJluid 00'€éM BOAM 3 HACTYITHHM
pPO3BEJECHHSAM. YMOBHU €(hEKTUBHOCTI Ta OOMEXKEHHS 3aCTOCYBaHHS METOY.

dopmyBaHHS TIIACTIBI[IB TIAPOKCHUIIB aIOMIHIIO, 3ajli3a Ta KaMepu peakilii
BIJICTIMHHKIB 1 OCBITJIFOBAYiB.

Oco6amBOCTI Tpoliecy 0OpoOKH BOJU KOATYJISTHTaMH 3 BallHYBaHHSM BOJIH.
Posis pH.

2.5. Tumm cnopyn nis OCBITJIEHHS BOJAM /BIICTIMHUKH, OCBITIIOBadi,
riaponukionw/. [puniun aii. OCHOBH pO3paxyHKY.

Oinbrpu. OunbTpu 3 3epHUCTOIO 3arpy3koro. IlIBuaki Ta mosinbHi. Hamiphi
¢ubTpu.  JIBo- Ta TpumapoBi (uibTpu. DinkTpu 3 MIABaIOYOI0 3arpy3KoIo.
OinbTpHU, MO MPOMHUBAIOTHCS CAMOCTIHHO. BpyJ0o€MHICTH 3€pHHCTHX MaTepialiB.
Brparta nanopy ¢uibtpiB. Pexxum ix poOGoTH /piabTpyBaHHs, npoMuBka/. OCHOBH
KOHCTPYKIIIl Ta TEXHOJOTTYHOTO PO3PaXyHKY (PLILTPIB.

TexHoNOr1YH1 CXeMH pPEeareHTHOi MIArOTOBKM BOAM MUTHOI sIKOcTi. Bubip
TEXHOJIOT1YHUX CXEM M 3aJeKHOCTI BIJ SKOCTI JDKepela BOJOMOCTAYaHHS Ta
HOTY>KHOCTI criopyZl. OOMeKeHi MOKJIMBOCTI PEareHTHUX CXEM OJICp)KaHHS BOJIU
OUTHOI SIKOCTI TpH  3a0pyJHEHHI JOKEpesl BOJOMOCTAaYaHHS  MIKPOJ03aMU
NECTUIUAIB,  MPOAYKTaMH  po3kiagy  Boaopocrteir, I[IAP,  denonamu,
Ha(TONPOAYKTAMHU, a TAaKOXX IMPHU BUHUKHEHHI MOOIYHUX MPOJYKTIB XJIOPYBaHHS
BOJIM.

TexHONMOT1YHI CXEeMU pPeareHTHOI MiJTOTOBKM TEXHIYHOI BOJM: TEXHOJIOTIS
OCBITJICHHS, TTOM'SIKIIICHHS BOJIW. 3HE3aJI3¢HHS BOJIM, BUIAJICHHS 10HIB MapraHIIio.
Bunanenns cipkoBoiHIO. 3HeKUCHEHHS Bou. CTaOLIBHICTh BOJIH, 11 KpUTEPIi.

2.6. AncopOrriiiHa TEXHOJIOTIs B TEXHIIl MIATOTOBKHA BOJM MUTHOI SKOCTI, 1i
LJIb.

AncopOeHTH. AKTHBOBaHE BYriLIs. XiMidHa OyJoBa Ta MOPHUCTA CTPYKTYpa.
[TousTTS Makpo-, Me30-, MIKpONIOpHUCTOCTI. ['pannunuii agcopOuiitHuii 00'eM mop
BYriisi mpu ancopOmii OpraHiyHUX pPEYOBMH 3 BOAM Ta e€(EeKTHMBHA MHUTOMA
MTOBEPXHS aJCOPOCHTY.

[3oTepma agcopOirii po3unHeHoi peuoBUHU 3 Bojau. KoHcTanTa ajcopOIiiHoi
piBHOBaru, KpyTHU3Ha 130TepMHU aacopOirii. 3alieKHICTh KITBKOCTI aacopOoBaHOT
a7copOIiiHOT piIBHOBATH.

Byrnesannss Bomu. Iline. OOwmexenns. CrymiHuaTe Ta CTYMIHYATO-
MPOTUTOYHE BYTJICBAHHS.

AncopOiriiine GiUIbTPYBaHHS B TEXHOJIOTI] MTOTOBKU BOJM MUTHOI SIKOCTI,
WOro MiCI€ B TEXHOJIOTTYHIN CXeMI IMIATOTOBKU BOJIH.

Hamipni ta BiakpuTi afgcopOuiiai ¢puibtpu. Poborta ancopouiiHoro GuibTpy:
dbopMyBaHHS CTal[lOHAPHOTO (PPOHTY ajCcopOIiiiHOrO Iapy. 30Ha MacOIEpPEHOCY.
30BHINIHIA Ta BHYTPIIHIA MacomnepeHic. iX o3Haku. IlapameTpu auHaMiku
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aacopOmii. 3axucHuil yac pobotu ancopOuiitHoro guibTpy. KoediuieHT 3axucHOI
aii. Bukopuctanus ancopOuiiHoro o0'eMy mop BYruwis npu poOoTi (uIbTpy
/3aJI€KHICTh BIJ] KOHLIEHTpALli peYOBUH Yy BOJII 10 aIcOpOLIAHOTO QUIBTPY Ta Bij
BEJIMYMHH 30HU MacornepeHocy/. biok agcopOuiiinux dimstpis. Foro nepesarm.

TexHONMOT1YHI CXEMU PeareHTHO-aaCcoOPOIIHHOT MIATOTOBKM BOAM MUTHOL
SAKOCTI 3 PI3HUX THUIIIB JIXKEPEN BOJONOCTAYaHHS.

Perenepanisi aacopOeHTIB Mmiclis MIATOTOBKM MHUTHOI BOJAMU. TexXHIYHI
BHUCOKOTEMIIEpaTypHI METOJM pereHepanii akTUBHOTO BYTULIS Ta iX amapaTypHe
oopmieHHs. OCHOBH TEIJIOBOTO PO3PAXYHKIB.

XiMiuHa pereHepaiis akTHBHOTO BYTuIjIsl /amiayHa, JIy>KHA Ta 1HII1 METOJIH.

bionoriyno axtuBHe Byruwis. bionoriyHa pereHepanisi akTUBHOTO BYTULISA
IPY MIATOTOBII MUTHOT BOJIH.

2.7. TepMiuHe ONpPiCHEHHS BOJIH.

2.8. loniTu. loHHuii oOMIH Ta 3M'SKIIEHHS BOJAHU. PeareHTHO-10HOOOMIHHI
CXEMU TTTUOOKOTO 3HECOJICHHS BOJIH.

Bumoru 10 10HITIB, MapKu 10HITIB.

OCHOBH pO3paxyHKYy TEXHOJIOTTUHHUX MPOIIECIB 3M'SIKIIICHHS BOJIH.

[oHOOOMiHHE 3HECOJICHHS BOJU. TEXHOJIOTIYHI CXEMH Ta OCHOBH iX
PO3paxyHKY.

ManoBigxoaHl Ta O€3BIAXOAHI CXEMH 10HOOOMIHHOIO 3HECOJIEHHS BOJIU.
YTumnizaiis MpoAyKTIB pereHepaitii i0HiTiB.

[oHOOOMIHHI METOJM B TEXHOJOTii MIATOTOBKHA BOJM IS C€HEPTETHUHUX
noTpeO 1 TEXHOJIOTIYHUX ITIICH.

be3cTiuHi cxeMu B 000POTHOMY TEIJIOOOMIHHOMY BOJOTIOCTa4YaHHI.

2.9. MemOpaHH1 TTpoIIeCH B TEXHOJIOT11 MITOTOBKKU BOAU. Y JIbTpadiabTparlis.
3BopoTHuii ocMoc. Enekrpomianiz. TeopeTnuHi OCHOBH 3BOPOTHOI'O OCMOCY Ta
enextpomiamizy. IlpuHummnu amapaTypHoro odoOpMIEHHS IUX mpoleciB. Tumm
MeMOpaH.

TexHomori4HI CcXeMH MEMOpaHHMX yCTAaHOBOK JUISI OIpPICHEHHS Ta
3HECOJICHHS BOAM. [1iAr0TOBKA BOJW 70 ONPICHEHHS Ta 3HECOJICHHS MEMOpaHHUMU
METO/IaMH.

[IpuHIIMNIM  3aCTOCYBaHHS TMPOIIECIB  BUMOPOKYBaHHS Ta IUIABJICHHS
ra3oripaTiB JJis ONMPICHEHHS BOJH.

2.10. OuucTka CTIYHUX BOJI.

2.10.1. OcHOBHI TEXHOJIOT14HI TporecH (i3UKO-XIMIYHOI OYUCTKH CTIYHHX
BOJ: OCBITJICHHs, (pioTaIis, aepairis, BiITOHKA 3 BOJSHOIO IapOI0, CKCTPaKIIif,
aacopO1isi, ionani 0oMiH. [Ipuanmunm nii. O6macTh 3aCTOCYBaHHS, 11 MEXI.

2.10.2 Tonmna d¢uortamis. Dizuko-XiMiuHI OCHOBH mporecy. Oobmacri
3aCTOCYBaHHS /TIPUKIIAIH/.

2.10.3 Ilinna dmotarisa. TeopeTnuHi OCHOBH. 3alIe)KHICTh BiJI JUCIIEPCHOCTI
razoBux nyxupuiB. Pearentu nns miHHO1 (uoTtanii. OO6jacTe 3aCTOCYBaHHS B
TEXHOJIOT1i OYMCTKH MPOMHUCIOBUX CTIYHUX BOJ| /CTIYHI BOJU, 30arauyeHHs BYriuis,

pya/.
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2.10.4. Ilimna cemapauis IIAP. Teopis. Texnonoris. Anaparypa. Tumnum
(10TaTOpPIB - MIHHKUX CENapaTopiB.

2.10.5. MeToau ytumizaiii Ta 3HEIIKOIKEHHSI IHOKOHIEHCATIB.

2.10.6. @di3U4H1 OCHOBU 3aCTOCYBaHHS aeparlii Ta 00JacTi 3aCTOCYBaHHS.
TexHomor14H1 cXeMu. 3HEMIKOKEHHS ra30BUX BUKUJIIB aepaTopi B.

2.10.7. ExcTpakiiiiHi METOAN OYUCTKUA MPOMUCIOBUX CTIYHUX BoJ. OOmactb
3actocyBaHHs, ii Mexl. OO0iacTb €()EeKTUBHOTO 3aCTOCYBAaHHS EKCTPAKIIl IS
OYHUCTKH TPOMUCIOBUX CTIUHMX BOA. BuOip exctparenty. KoedimieHT po3noainy.
CryniHyaTta 1 npoTUTOYHa ekcTpakuis. [TpuHIMI poOOTH EKCTpaKIIHHUX KOJIOH.
TeXHOMOTIYHI CXeMH eKCTPAKI[IHHOT OUUCTKH [[TPOMHUCIIOBUX CTIYHHUX BOJI.

2.10.8. AncopOiiiifHa OYMCTKAa MPOMUCIOBUX CTIYHMX BOJ| BIJ] OpraHIYHUX
3a0pynHeHb. O01acTh €PEKTUBHOIO 3aCTOCYBAaHHS Ta BUOIp aACOPOECHTY.

OnTumanbHa peakliiisi cepeIoBUIIA TIPH aICOPOLIHHIA OYUCTIIl CIYHUX BOJ.

BrmB MilenoyTBOpeHHsT Ha BUKOPUCTaHHS TPAHUYHOTO aJCOPOIIHHOTO
00'eMy MOp aKTUBHOT'O BYT'JIIA MIPU OYUCTII CTIYHUX BOJ BiJ [TIAP, GapBHUKIB 1 T.1I.

OcHOBHI €IOCOOM 3aCTOCYBAaHHSI aJCOPOCHTIB MPU OYMCTII MPOMHUCIOBUX
CTIYHUX BOJI.

Perenepaitisi ancopOeHTIB Mmic/isi OYUCTKUA CTIYHUX BoA. [lpuHuunu Bubdopy
METOY pereHepaitii aficopoeHTIB.

TexHoMOT1YHI cXeMH aacopOIiiHOT JTOKATBHOI Ta IEHTPAII30BaHOT OYHCTKH
CTIYHUX BOJI.

2.10.9. bioaacopOiiiftHi TpOIECH, BUKOPUCTAHHS IOPOIIKONOAIOHOTO Ta
I'PaHyJIbOBAHOTO aKTMUBHOTO BYTiLIsA Ipu OlocopOirii. biocopbepu, ix KOHCTpyKITif,
3acTocyBaHHs. bioperenepailis aacopOeHTIB.

2.10.10. IoHOOOMIHHA OYMCTKA CTIYHMX BOJ B COJIEH KOJbOPOBUX
METATIB.

IoHooOMmiHHa piBHOBara. KiHeTuka Ta 1uHaMika i0HHOTO OOMIHY.

KopektyBanHd MIHEpaqbHOTO CKJIaQy CTIYHMX BOJ MPU TOBTOPHOMY
BUKOPHUCTaHHI OYHIIEHUX CTIYHMX BOJ B CHCTeMaX OOOPOTHOTO Ta TEXHIYHOIO
BOJIOTIOCTAYaHHS. Y THITI3allisl BUKOPUCTAaHUX PEAareHTIB ITiCIIsI pereHepartii i0HiTiB.

BukopucTanHs 10HITIB JIJI1 OYMCTKHA CTIYHUX BOJ BiJl OPraHIYHUX PCUOBHH.

2.10.11. MeMOpaHHi Tpolecd B TEXHOJIOTiT OYHMCTKH CTIYHHX BOJI.
VYabrpadinerpartis. 3BopoTHUN ocMOC. BukopucTaHHS MeMOpaHHHMX TMPOIIECIB B
PI3HUX TEXHOJOTTYHUX CXEMaX OYUCTKU CTIYHUX BOJI.

2.10.12. biomoriyaa oyncTKa NPOMHUCIOBHX CTIYHHX BOJ. bioxiMmiuHe
OKHUCJICHHSI.

OpranisMu aKkTUBHOTO MYyJy, aepOTEHKIB Ta OlomiiBku OioiIbTpiB.
[Tokazauku poOOTH cOpy/ 610XIMIYHOT OYUCTKH CTIYHUX BOJ. AepoOHa OioyoriuHa
OUYHMCTKA CTIYHUX BOJ. AHaepoOHa 010JIOT1YHA OYHCTKA CTIYHHUX BOJI.

Kowmmnekcri cxemu MikpoOioioridyHoi 1 (i3MKO-XIMIYHOI OYMCTKH CTIYHUX
BOJ Ta CHCTeMa INATOTOBKH CTIYHWUX BOJ[ K BTOPUHHHHA PECypC MPOMHUCIOBOTO
BOJIOTIOCTAYaHHSI.
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I'JTABA 3. TexHo0J10Tisl OPraHiYHUX Pe4OBUH

PO3aLJI 1

3.1.1. Beryn. Illo Take opraHiyHa XiMis. ATOM BYTIJEeH0 Ta HOro
ocobomuBocTi. EnexkropHHa kougirypauis. [MOpuauzamia. Tunum 3B’s3KiB, IO
yTBOpro€e atoMm Byriento. @DynkuioHanbHi Trpynd. OCHOBHI KJIacH OpraHIYHUX
CHOJTYK.

3.1.2. Anxanu. OcoOnauBOCTI BYIJELEBOro CKeNneTy. THIU BYIJEHEBUX
atomiB. C—H 3B’s130K 1 floro xapakrepuctuku. ByrneBonnesi pagukanu. CTpyKTypHI
13omepu. Homenknarypa IUPAC. Auukiiyni cnonyku. L{ukIiuH1 CIONTYyKH.

3.1.3. lunamika ByrieneBoro ckenety. O6epranus HaBkoiio C—C 3B’s3Ky.
Kondopmanii ta xondopmepu. Enepretmunuii mnpoduib mnpoiecy oOepTaHHS.
bap’ep oOepranns. 3aranpHa Kiacudikamis UKIIB. HampyeHHS IUKIIB.
Kondopmarii.

3.1.4. ®i3uuHi BIaCTUBOCTI ankaHiB. ['oMomiTHUHUNA pO3pUB 3B’s3Ky. BinbH1
pagukanu. CtabuibHICTh paaukaiiB. OCHOBHI peakilii BUIbHUX pagukamiB. [ToHATTs
npo iHTepMeniath Ta MexaHi3M peakiii. Kucmotm Tta ocHoBu Jlbkoica.
['ereponituunuit po3puB 3B’s3ky. KapOokarionu. CTpykTypa Ta CTaOUIBHICTD
kapOokatioHiB. Peakirii kapbokaTioHiB. CkeJieTHa 130Mepu3arlis.

3.1.5. Oynkmionamizamis ajkaHIB Ta MOUKIoaIKaHiB. Peakmii BiIbHO-
pagukaibHOrO 3aMimieHHs. ['amorenyBaHHs. PeriocenmekTuBHiCTh. OcoOJMBOCTI
TaJIOTeHYBaHHsS JESKUX UMKIIYHUX ankaHiB. HiTpyBaHHs, cCynb(OXJIOpyBaHHS.
OkuCHEHHsS alKaHIB Ta UUKJIOoalNkaHiB. EnekTpodinbHi peakiii HaCHYCHUX
BYTJICBO/JIHIB.

3.1.6.  Amidatuuni  ramoreHomnoxigHi.  HoMeHknmaTypa  HacHYEHHX
rajoreHonoximHux. @i3uyHi  BHacTUBOCTI. [HaykmiliHui  edekr.  Peakmii
HykiaeodpitbHOro 3amimenHs. [loHarrs mpo mepeximuumii crtaH.  Peakinii
emiminyBanHs. Mexanizmu E1 ta E2. [IpaBuino 3aiinieBa. Peakiiii rajoreHomoxiqaux
3 Mmetanamu. Ojiep>kaHHs eIeMEHTOPTraHIYHUX CIOJYK.

3.1.7. Bcrynm g0 crepeoximii OpraHiYHUX CIOJIYK. ACUMETPUYHUN aTOM
Byrnemto. EnantioMmepu Ta  miactepeoMmepu.  AOCONMIOTHA — KOHQIryparis.
30epexxeHHs, OOepHEHHS KoH(Irypamii Ta panemMizamis Ha TPHUKIaAl peakii
HykieodinpHOro 3amimenns. Homenknatypa Kana-Iaronsna-IIpenora. Ontuuna
AaKTUBHICTH OpPTaHIYHUX croNyK. [lomsgpumerpis.

3.1.8. Ankxenu. HomenkmaTypa Ta i3oMepid. 3araibHi METOIU CHHTE3Y.
CrpyktypHa Ta peakiiiiHa 37aaTHICTh mojaBiiHOro 3B’s3ky C—C. Peakmii
enektpodinbHOrOo mnpuenHaHHs. [IpaBunmo MapkoBHikOBa. BinkHO-pamukaibHi
peakiii amkeHiB. AJJIBHHMA paJuWKaji, KaTioH Ta aHioH. Jlemokamizamis 3apsmy 1
cTabutbHICTh. Me3omepHuii edekrt. Peaxiiii BUTBHO-pagUKaIbHOTO MPHUETHAHHS.
Peaxkr1ii okucHeHHS .

3.1.9. Crimpth, erepu, enokcuau. AToMHICTh ciupTiB. CTpyKTypa, i30Mepis
Ta HOMEHKnaTypa. Orisa OCHOBHHUX CHOCOOIB BBEICHHS TiAPOKCHUIBHHX TPYIL.
XiMI4H1 BJACTUBOCTI OJHOATOMHUX CcHUpTiB. BoaHeBuil 3B’s30k Ta Horo
xapaktepuctuku. Peakiii mo O—H 3B’sa3ky. B3aemoniss 3 kKpeMHillopraHiuHUMU
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cnonykaMmu. Ilonstrss mpo 3axucHy rpymy. Peaknii mo C—-O 3B’s3ky. llpunuun
MIKPOCKOINIYHOI 3BOPOTHOCTI. Peakiii ABO- Ta TpUAaTOMHUX cOUpTiB. Peakmii
OKUCHEHHS CITUPTIB.

3.1.10. Ankinu. CTpykTypa, i3oMmepis Ta HoMmeHKkIartypa. CTaOUIbHICTh Ta
peakuiifHa 34aTHICTb MNOTpiMHOro 3B’A3Ky. KuCHOTHICTP anetuieHy Ta
TepMIHAIBHUX aNKiHIB. OCHOBHI METOJIM OJEP’KaHHS alleTHIICHY, alKiHiB. XIMI4H1
BrnacTuBOCTI ankiHiB. Peaknii mo C—H 3B8’s3ky. [lonsatrs npo C-H kucnotu. Peakmii
eNeKTpo(UIbHOTO MpHeaHaHHs. Peakuii HykieopimbHOTO npueaHanHd. OKUCHEHHS
aJIKIHIB.

3.1.11. [Hienn. Crpykrypa, 13oMepis Ta HOMeHKIaTypa. KymynboBaHi,
cupsbkeHi Ta AleHu 3 1i3oap0BaHMU C=C 3B’s13kamu. 3arajibHi CIIOCOOU OJEpKaHHS.
XiMI4H1 BJIACTUBOCTI CIpsDKEHUX Ai€HIB. Peakiii enekTpodiibHOrO mnpueHaHHS.
KinetTnunuii Ta TepMOAMHAMIYHHMI KOHTpodb peakiii. Peakmis Jlinbca-Anbiaepa.
OKHUCHEHHS CUPSHKEHUX JIIEHIB.

3.1.12. Apomaruuni ByriaeBoaHi. Kounenuis apomatuusHocti. [IpaBuio
Xrwxkkens. KoHneHcoBaHl Ta TreTepolMKIigHI cucteMu. OCOONMBOCTI peakiiiHO1
3IaTHOCTI AapOMATUYHUX BYIJIEBOJAHIB. MexaHi3M peakiiii eneKkTpoiIbHOro
3amimieHHss. OcoOaMBOCTI 3aMIlllEHHS y MOHO3aMIIIEHUX apeHiB: TMpaBwiia
opieHTamli. MexaHI3MH peakid HyKIeOpUIBHOrO 3aMillleHHA. PyximBICTB
rajioreHiB, 3B’SA3aHUX 13 SPZ-TIOPHAM30BAHMM aTOMOM BYIJIENK. IIOpiBHAHHS
IHAYKIIMHOTO Ta Me30MepHOTro e¢eKTiB. ApOMaTH4yHiI TaJOreHONMOXiMHI B
OpraHiYHOMY CHUHTE3I.

3.1.13. ®enomu. CTpykTypa, 130Mepisi, aTOMHICTh Ta HOMEHKIaTypa. Orisg
OCHOBHUX METOIB OJIepKaHHA OJHOATOMHUX (eHosiB. DI3WYHI BIACTHUBOCTI.
Peakiii mo O—H 3B’sa3ky. Peakmii enekTpodiibHOTO apoMaTUYHOTO 3aMIIICHHS.
EnexTpoHo10HOPHI BIACTUBOCTI T1APOKCHIIBHOT TPYIIH.

3.1.14. Crpykrypa, i30Mepis 1 HOMEHKJIATypa aibJCTiliB Ta KETOHIB.
HaiiBaxxnuBimii mpeacTaBHUKH KapOOHUIBHUX CHONAYK. DI3W4HI BIACTHBOCTI.
OcHoBHI MeTtonu ojepkaHHs. CTpyKTypa 1 peakiiiHa 37aTHICTh KapOOHUIBHOT
TPyl Ta NUIAXH MOXJIIMBOI (YHKI[IOHAI3aImii aidpJeriiiB 1 keToHiB. Peakii
HyKJIeopUIbHOTO pueaHaHHs. [IOHATTS nmpo 3aXucHy rpymy.

3.1.16. Homenxmatypa Ta i3omepis kapOoHoBuX KucioT. CTpyKTypa Ta
peakiiiifHa 37aTHICTh KapOOKcuiabHOT Tpymu. KucmotHicte Ta ¢akTopu, M0
BIUTUBAIOTh Ha CUITYy KapOOHOBUX KHUCJIOT. OCHOBHI criocoOu onep:kaHHS. XiMiuHI
BrnactuBocTi. Peaxiii mo 3B’s3ky O—H. Peaknii HykieodiTbHOTO 3aMilllEHHS 10
TETpacAPUIHOMY aTomy BYTJIEIIIO. Enektpoximiune Ta TEpMiuHE
JeKapOOKCHUITFOBAHHS.

3.1.17. OcHoBHI cmocoOu ojcpKaHHSA €HOJIB Ta eHojATiB. (OCHOBHI
HanpsaMku (yHKIionanizamii. Keto-eHonpHa Tayromepis. Peakiii o-ramorenyBaHHsS
KapOOHUTbHUX croiyK. CHHTE3H 3a y4acTIO MaJOHOBOT'O Ta alleTOOLTOBOIO €CTEPIB.
Peakmig Mixaens.

3.1.18. OcHoBHI T a30TOBMiCHUX (hYHKIIOHATBHUX Tpyn. HoMmeHnkmaTypa
Ta 13oMepis aMiHiB. Oris HaWBaKJIMBIMIUX CIIOCO01B cCHHTE3y aMiHiB. OCHOBHICTh
aMiHIB Ta (akTopH, 11O 1i BU3HAYAIOTh. XIMIYHI BIacTUBOCTI aMiHiB. HykieoduibHi

28



©

peaxuii amiHiB. /{ia30cnonyKy, iX CTpyKTypa, CTaOUIbHICTh Ta peakiiiiHa 34aTHICTb.
Cunre3 niazocnonyk. A3ocnoiiykd. A300apBHUKH, IHAMKATOpU Ta AaHAIITHYHI
peareHTH Ha OCHOBI a30CIOJIYK.

3.1.19. Kuacudikauis amiHokuciaor. Crepeoximis. KuCI0THO-OCHOBHI
BIacTUBOCTI. OCHOBHI MNIISAXH CHHTE3y AaMIHOKHUCIOT. XIMIYHI BJIACTHUBOCTI.
[lenTuaHuii 38’ 430K Ta CIOCOOM HOro yTBOpeHHs. biaku.

3.1.20. 3arambHa kjacu@ikaiis TreTepOUMKIIUHUX crnodaykK. [I'sTuuienHi
reTepolukiau. AunnodoOHicTh Ta anuaoduUbHICTh. KOHIEHCOBaHI reTepoIuKIIiuH1
cucteMu. [llecTuuiieHH1 a30TOBMICHI TE€TEPOIIMKIIH.
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PO3I1JI 2

3.2.1. Tlpomecu mnepBUHHOI Ta BTOpPUHHOI TmepepoOkun HadTu. IIporecu
nenapadinizamii. Karamitnanuit pedopminr. ['iapokpekinr. TepmidHUN KpPEKiHT.
[Ipouiecu yTBOpeHHS, pO3AUICHHS Ta mepepoOku onediniB. TexHomoris mporecis
niponizy. Karanitnanuit miposi3 y IceBao3piaKeHoMY mapi.

3.2.2. Tlpornecu omiromepizaiii onedinis. Oniromepusaiiis Ipu KACIOTHOMY
karanizi. HusbkoTemmeparypHa i3omepusaiiisa mnapadiniB. AJTOMIHIHOpraHIYHUN
cuHTe3. BHUpPOOHHMIITBO CHHPTIB METOJOM  AITIOMIHIHOPTaHIYHOTO  CHHTE3Y.
[Tomimepu3zarisi onediniB. [Iporecu oxucHenas onediniB. CUHTE3W HA OCHOBI
ETHWJICHOKCHIYy Ta TporiieHokcuay. [Ipomecu oTpumaHHS akpoyeiHy, akpuioBOl
KHUCJIOTH, aKpWJIaMiay Ta NoJliakpuiaaMiny. BUpoOHHUIITBO METaKpHIIOBOi KUCIIOTH Ta
MetuiaMeTakpmiaty. OKHCHIOBaTbHUN aMoHoIi3. [lomiMepu Ha OCHOBI aKpHIIATIB.
Cunrte3 13omponanony. Emacromepu Ha ocHOBI Ji€HiB. Oiiro- Ta mojiiMepu Ha
OCHOBI 1300yTEHY.

3.2.3. IlpomMucioBi mporieck Ha OCHOBI MeTaHy. [ aloreHyBaHHS METaHY.
XJopMeTaH, ITUXJIOPMETaH, TPUXJIOpPMETaH Ta TerpaxioperaH. [lipomi3 mertany 3
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oTpuMaHHsAM aneTwieHy. Cunre3-ra3z. Ilpoumecu oOTpuMaHHA CHUHTE3-Ta3y,
MIPOMUCIIOBI MPOIIECH Ha HOTO OCHOBI. AMiak, kapOamia Ta IPOJYKTH Ha iX OCHOBI.
KapOaminni Ta MmenaMiHoBi cmonid. MeTtanoi, ¢dopManbAeri Ta OLTOBa KUCJIOTa Ha
OCHOBI cuHTe3-ra3y. [Ipoluecu nepeTBOpeHHsI METaHOJy Ha OJe(IHU.

3.2.4. Ilpouecu oxkucHeHHs. BupoOHULITBO (heHONY 1 alleTOHYy KyMOJbHUM
cnoco6oM. OKHUCHEHHS aJKUIapOMAaTHYHUX CHOJAYK y KapOOHOBI KHCIOTH.
BupoOuunrso TtepedraneBoi kuciotd. OKHCHEHHS napadiHOBUX BYTJIEBOJHIB.
Bubip oxucHuka. BupoOHUIITBO aqumiHOBOI KHUCIOTH. OKUCHEHHSI TEPBUHHUX
CIUPTIB.

3.2.5. Ilpouecu riapyBanHs Ta aeriapyBaHHs. KartamizaTopu TriapyBaHHS.
INppyBanus onediniB. TexHonoris rigpyBaHHsS kupiB. ['iApyBaHHS HEHACHUYEHUX
aJIbJIET1/(1B Ta KETOHIB.

3.2.6. IlpomucioBi mporecu BUPOOHHUIITBA ToJIIMEpPiB. DyHKITIOHAI3AIIS
nosimepiB. ComnoniMepu3salliss Ta O61okcononiMepu3aiis. [Iporiecu pagukanbHOI Ta
ioHHO1 momiMepu3aliii. Karamiz metanoopradiyHumu crnojiykamu. Kartanizatopu
[urnepa-Harra. Kataini3 okcugamu MeTaiB.

3.2.7. [IlpommucioBi TmpoliecM Ha OCHOBI BIJHOBJIIOBAHOI CHUPOBHHH.
[IpoMuciioBl TmpollecM Ha OCHOBI KHUpPIB. BHUPOOHUITBO IKUPHUX KHCIOT.
EnokcunyBanHs skupiB. BHpPOOHUIITBO a30THCTUX TMOXIMHHUX HKUPHUX KHUCIIOT.
[TpomucioBri mporecu Ha OCHOBI ByryieBoiiB. [Iporecu mepepoOku mosmi-, 1u-, Ta
MoHocaxapuaiB. BupoOonunrso IIAP Ha ocHOBI copOiry. BupoOGHUIITBO
ATKUTHOJITITIIKO3UI1B.
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PO3JLI 3

3.3.1. KomuiekcHl cronyku, ix OyqoBa Ta mpupoia XIMIYHOTO 3B’SI3KY 3
nornsigy MBC. Husbko- Ta BHCOKOCHIHOBI KOMIUIEKCH (BHYTpPIIIHBO- Ta
30BHIIIHBO-OpOITaNbHA TiOpuau3anis). [Opuauzania opOiTaseld npu yTBOPEHHI
OKTaeJpUYHUX, TETPACIPUIHUX Ta KBAJAPATHUX KOMIUIEKCIB. MarHiTHI BJIaCTUBOCT1
KOMIUIEKCIB, i1X OyJoBa Ta CTIHKICTh 3aJ€XHO B €JIEKTPOHHOI Oya0BU
KOMIUIEKCOYTBOPIOBayYa.

3.3.2. OcCHOBHI MOJOXEHHs Teopil KpucTaidiuHoro mnois. Enepreruuna
niarpama posuieruieHHs: d-opOitaneil KOMIIJIEKCOYTBOPIOBaYa B KPUCTAIIUHOMY TOJ1
OKTaeJApUYHOTO KOMIUIeKCy. Ilapamerp po3IICIUICHHS 1 HOTo CIIBBIIHOIICHHS 3
EHEpri€cl0  CMapOBYBaHHS EJEKTPOHIB Ha OpOITalgX MLEHTPAJbHOrO 10HA,
EJIEKTPOXIMIYHUI pAJl JIraHjiB, WOr0 pOJb MpPU BHU3HAYEHHI THUMY TiOpuau3allii.
3B’S130K eHeprii po3ueIuieHHs 3 3a0apBiIeHHSAM KOMIUIeKCiB. DakTopu, BiA SKUX
3aJICKUTH TTapaMeTp po3ieruieHHs. [IoHATTS Tpo TEOPiro MOJIs JIraHIiB.

3.3.3. KommiaekcHo-XiMIYHa IIOBeAIHKAa eTaHoiaMmidiB. OcoOiuBOCTI
BUKOPUCTaHHS aMiHOCIUPTIB B PEAKIIIAX KOMILICKCOYTBOPEHHS, K MOJIACHTATHHX
JIraHiB.

3.3.4. Knacudikaiiss KOMIUIEKCHMX CHOJNyK. XeJaTHI, KJIacTepHl Ta
OaratosificpHi KOMIUIEKCH. THIIM  KOMIUIGKCHUX CIOJIYK, IO YTBOPIOIOTH
€TaHOJIaMIHU 3 COJIsIMU d-MeTalliB.

3.3.5. Meroauka peakiii KOMIUIGKCOYTBOPEHHS cojell kobambra 3
eTaHoJlaMiHaMM. XapakTep KOOpAMHAIl JiraHga B KOMIUIEKCHHUX CIOJyKax
KoOasibTa 3 amiHocupTaMu. OTpUMaHHS Ta BIACTHUBOCTI BHYTPIIIHBOKOMILIEKCHUX
criostyk ko6ansTy (III).

3.3.6. DI3UKO-XIMIYHI JOCTIKEHHSI KOMIUTEKCHUX crionyk. [Y-, AMP Ta inmri
MEeTOAW. AHaJITHYHE BH3HAYCHHS BMICTy KoOaibra (+2) Ta (+3) B KOMIUIEKCHHUX
CIIOJTYKaX.

3.3.7. YTBOpeHHS TOMO- Ta TeTEpPOMETaIbHUX OaraTosepHUX CIIOIYK.
MicTkoB1 3B'SI3KM B 0OaraTosJIEpHUX KOMIUIEKCHUX croiykax. Oco0auBocTi
YTBOPEHHSI OaraTosIICPHUX CIIOIYK NPH BUKOPHUCTAHHI BHYTPIITHBOKOMILIEKCHUX
CIIOJIYK, SIK CAMOCTIMHUX JIIraHIiB.

3.3.8. Koncranta HecTiikocTi - (¢QyHIaMEHTAIbHA XapaKTEPUCTUKA
KOMIUICKCHOI CIOJIYKH. 3aJIe’KHICTh KOHCTaHTH HECTIMKOCTI BiJ BEIMYHMHHU 3apsy
Ta pajiyca IEHTPAJBLHOTO 10HA, HOro eNeKTpoHHI KoH(iryparii. JlociimkeHHs
CTIKOCTI Pi3HOJIITaHJHUX KOMIUIEKCHUX CIIOTYK KOOAlIbTa 3 €TaHOIaMiHAMMU.

3.3.9. I3omepis KOMIUISKCHUX CIIOJYK: 10HI3alliifHa, KOOpJWHAIIIIHA;
TUIONIMHHA Ta TPOCTOPOBA IMC-, TPAHC- 130Mepisi. MOXKIUBI 130MEPHI CTPYKTypH B
KOMITJIEKCHUX CTIOJTyKax KoOabTa.

3.3.10. BukopuctaHHS TPOIYKTIB MIPOTi3y PI3HOMETAIBHUX OaratosaepHUuxX
CIIOJTYK KOOAJBTY 3 €TaHOJAMIHAMH SIK €JIeKTPOKATali3aTopiB peakilii BiIHOBICHHS
KHCHIO.

3.3.11. BukopuctaHHS TPOIYKTIB MiPOTi3y PI3HOMETAIBLHUX OaratosaepHUX
CIOJIYK KOOanpTy 3 eTaHOJaMIHaMHu Juisi Mojudikaiii Martepially BYIJIEHEBOIO
€JIEKTPOY JITIEBUX aKyMYJISITOPIB.
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I'JIABA 4. TexHiuHa eJeKTPOXiMisi

PO3LJI 1

4.1.1. Beryn. Ilpenmer 1 3mict enekTpoximii. IIOHATTS Mpo eneKTpOXiIMIYHY
cuctemy. CKJ1a10B1 YaCTUHU 1 MOXKJIMB1 CTaHH €JIEKTPOXIMIYHOI CUCTEMHU.

KopoTki icTopuuHi BIAOMOCTI MPO PO3BUTOK  e€JeKTpoximii. Poib
EJIEKTPOXIMIYHUX MPOLECIB B MPOMMCIOBOCTI Ta Hayli. llepcniekTuBH pPO3BUTKY
EJIEKTPOXIMIYHUX BUPOOHUIITB.

4.1.2.Enexrpoximiuni peakiii. 3akonu apanes. Buxig 3a cTpymMom.
EnexrpoBaroBuii aHasi3 Ta KyJTOHOMETPIsl.

4.1.2. PiBHOBara B po3unHaXx €JIEKTPOIIITIB

OCHOBHI TMOJIOXKEHHSI Teopli eJeKkTpodiThyHOi aucouiamii. CryneHp 1
KOHCTHaHTa aucolriaiii. Bzaemosis 10HIB 3 pO3YMHHUKOM XIMIYHI MOTEHINAIH 1
aKTUBHICTH €JIEKTPOITY Ta 10HIB B po3unHax. PiBHsHHs ['100ca -/{rorema Enepris
conbBaraiii. Teopis kucior 1 ocHoB. Eigponiz 1 conmbBoii3. Po3paxyHok eneprii
MDKIOHHOT B3aemojii 1 KkoedilieHTiB akTUBHOCTI 3a Jlebaem Ta ['rokkenem.
Acorriaris ioHiB. CTyniHb acomiarlii 1 KpuTHIHUN cTaH b'eppyma.

4.1.3. HepiBHOBa)kH1 SIBUINA Y PO3UMHAX EIEKTPOIITIB

Tunu npoBigHUKIB. MeXaHi3M €JIeKTPOIPOBITHOCTI.

MeTtonu eKCHepUMEHTATbHOTO BHU3HAYEHHS €JIEKTPONPOBIIHOCTI PO3UYUHIB
eJIEKTPOITIB. YKcia nepeHocy Ta 10HHUX PYyXJIMBOCTEW. ICTMHHI Yucia mepeHocy.
MeTonu BU3HAUYEHHS YUCEN MEPEHOCY. 3B'SI30K €JIEKTPONPOBIIHOCTI 1 PyXIUBOCTEH
10HIB 3 BJIACTUBOCTSIMU EJIEKTPOJITIB Ta TPUPOJIOI0 po3unmHHUKA. [IpaBuio
Banbnena - [IucapxeBcbKoro.

Teopis enexkrponposinHocti Jlebas - Ouzarepa. EnexkTponpoBimHicTh mpH
BHUCOKHMX YaCTOTaX 1 BACOKUX HAIMPY>KEHOCTAX €JICKTPUYHOTO TOJIA.

ExctpemMyM# eneKTponmpoBITHOCTI Ta iX 3B'I30K 3 SBUIAMH acoIliallii.
AHOMaJbHa PYXJIMBICTH 10HIB. EJEKTpONpPOBIIHICT, 10HHUX PO3IUIABIB Ta TBEPIUX
enexkTpoiiTiB. KongykromeTpis, ii 3aCTOCYBaHHSA B aHATITHYHINA XiMii Ta KOHTPOJI1
BUPOOHMUIITBA.

OcHOBHI 3aKOHH MOJEKYJsIpHOT Audy3ii. Judy3is B po3dynHax €IeKTPOIITIB.
Hudys3iiiHi MOTeHIIaN!, TX OI[iHKa Ta METOIH €TiMIHYBaHHS.

4.1.4. EnextposiHa piBHOBara

Meronu BumiptoBanns enektpopymiiaux cun  (EPC). 3B'izoxk EPC
000OpOTHOTO €JIEMEHTY 3 KOHCTAaHTOIO PIBHOBAaru 1 3MiHOIO 1300apHO-130TEp Mid-
Horo roteHiany. PiBasuus ['i66ca-I"expmrombiia.

KoHneHTpariiiini exeMeHTH 3 TEepeHocoM 1 0e3 mepeHocy. 3acTOCyBaHHS
Merony EPC nns Bu3HaueHHs KOS(IIIEHTIB aKTUBHOCTI 1 YHCEIT IIEPEHOCY.

PiBussnas HepHera. BogHeBa mikama enexkTpoaHux noteHiiaiaiB. CtaHaapTHi
notenmianm. Knacudikaris enexkrponis. [lotenmiomerpis. Enekrpoani moteHIianm
B HEBOJHUX PO3YMHAX 1 pO3IIIaBax.

4.1.5. Tloagiiawmii map 1 oro OyaoBa

AncopOtiist 1 cTpuOKK noTeHIiany Mixk ¢gazamu. [loBepxHeBuid, 30BHINIHIN 1
BHYTPIIHIA TOTeHUIaNu. EJeKTpOXIMIYHMN TMOTEHIial Ta YMOBH pIBHOBAaru
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eJNeKTpOoXIMIYHOI cuctemMu. Pobora Buxonay 1 peanbHHil moTeHmian. [ampBaHi- 1
BOJITA-ITOTEHI{1AJIH.

MexaHi13M BUHUKHEHHS MOJBIHOrO €JeKTpUuyHOro mapy. EnekTpokaniispHi
saBuiia. MeToau BUMIpIOBaHHS MTOBEHEBOr0 HATATY. AncopOiiiitna popmyna ['166ca.
OCHOBHI DPIBHSIHHA €JEKTPOKaNuUIApHOCTL. PO3paxyHOK MOBEpXHEBUX HAIJIUIIKIB.
Pinsuus Jlinnmana. EnexTpokanijsipHi BIacTUBOCTI eleKTpoAiB. HynboBi TOuku
MeTaliB.

Hudepeniiiina 1 1HTErpajbHa €MHOCTI MOJBIMHOIO €JIEeKTPUYHOrO Iapy.
MeTtonu BHUMIPIOBaHHS €MHOCTI MOJBIMHOIO €JIEKTpUYHOro Iiapy. Bmnue Ha
€MHICTb MOJIBITHOTO APy MOTEHIIATY eJIEeKTPOoia 1 KOHIICHTpAIlii eJIeKTPOIITY.

bynoBa monsiitHoro enektpuuHoro mapy (teopii Eenbmronbua, ['yi-
Yanmana, lllrepna i Epema). uckpetnuil xapakrtep cnenupiyHo aacopOOBaHHUX
ioHIB. MeTtoaum po3paxyHKy KOMIIOHEHTIB 3apsAjly 1 CTpUOKIB MOTEHI[Ialy B
NOJIBIMHOMY eleKTpuYHoMy Iapi.Teopis mnoABIMHOro Mmapy mpu aacopoOuii
opraHiyHuX pedoBuH. [30Tepma ancopOuii (Jlanrmropa, @pymkina).

4.1.6. [Tomspu3atiist 1 mepeHanpyra

Enexrponna monsipu3zaiis i nepeHanpyra. MeTou BUMIpIOBaHHS TIOTEHITIATY
eJIIeKTpOJia TMil CTPyMOM. [ anbBaHOCTATHYHWUN 1 TOTEHIIOCTATUYHUN METOIU
BUBUYCHHSI MOJSIPU3AIIHAX SBUIIL.

Cranii enmekTpoxiMiuHoi peakiiii. I[loHATTS mnpo JdiMITYyIOUy CTailo.
Kiacudikariis nepeHamnpyru.

4.1.7. AudysiitHa KiHETUKA

Posnonin koHmenTparii B morpaHuYHOMY Imapi 1 cramioHapHa audy3is B
yMOBax MPUPOAHOI 1 MpuUMycoBOi KoHBekIii. EdexTtuBHa TOBmMHA AUQY31HHOTO
mapy. ['paHuuHuil CcTpy™m, 3aleXKHICTb HOTO BiJ CKJIAay pO3YMHY Ta YMOB
enexTpoiizy. JudysiitHa nepeHanpyra npu po3psli MPOCTUX 1 KOMIUIEKCHUX 10HIB
Ta MPU aHOAHOMY pPO3UMHEHHI MeTany. OOepTOBHM TUCKOBUN €IEKTpoa. BombT-
aMIiepHa XapakTepucTuka s obopoTHux cucteM. [lorenmian miBxBuii. OMiuHe
naJiHHSA MMOTEHINaTy B Tu]y3idHOMY IIapi.

Hecramionapra mudysis 1 2-re piBHgHHsa Pika. Kmacuuna monsiporpadis.
PiBastnus InbkoBuya 1 momsiporpadiuni xsuii. [lonsporpadiaai makcumymu.

4.1.8. KiHeTn4H1 3aKOHOMIPHOCTI CTafli po3psI-i0Hi3allis

OcHOBHI pIBHSHHS TEOpii CHMOBILILHEHOTO pO3psAy. Teopis eleMeHTapHOTo
akty. Ctpym obminy. be3bap'epuuii 1 6e3akTUBaIiHUN PO3PSIH.

[cturra Ta peanbHa eHeprii akTuBamii. BrumB OymoBuM MOABIHHOTO
CJIEKTPUYHOTO IMapy Ha MMBHIAKICTh cTamii po3psay. PiBasHHS @pymKiHa.
3aKOHOMIPHOCTI 3MimaHo1 KiHeTUKH: nudysiiiHa cTamis 1 cramis po3psay. Brmus
MaTepiary eIeKTpoja i pO3YMHHUKA Ha MBHIKICT CTa il po3psiay-10Hi3allii.

4.1.9 KineTnka CKIaJHUX CICKTPOXIMIYHUX PEAKITIH

EnexTpoximMigHi mporecH, Mo YCKJIaTHEHI TOMOTCHHUMHU 1 T€TepOTCHHUMHU
XIMIYHUMH peakifisMu. KiHeTHyHuil TpaHudHuil cTpyM. MexaHi3Mm peakiii Ha
BOJTHEBOMY €JEeKTpojai. BmimB Marepiany enekTpoaa 1 CKIaay poO3YMHY Ha
MepeHanpyry Mnpu BuuIeHH1 BoAHI0. KiHeTruka BiIHOBJICHHS aHIOHIB.
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[lonapuzamis npu yTBOpeHHI HOBOI (a3u. IloBepxHeBa audy3is mnpu
eneKkTpoocakeHHl MeTaniB. CyMicHe BHIUICHHS MeETaliB 1 BOJHIO. Bruius
MOBEPXHEBO-aKTUBHUX PEUYOBHH Ha MPOLEC €IEKTPOOCaIKeHHA MeTtaniB. Karomgne
OCaJKECHHS CILJIaBIB.

EnexTpoximMiyHl peakuii 3 MOCIIIOBHUM IMEPEHOCOM JEKUIbKOX EJIEKTPOHIB.
[lopsaiok eneKTPOXIMIYHUX PEAKIIN 1 CTEXIOMETPUYHE YUCTIO.

MexaHi3M KaTOJIHUX 1 aHOJAHMX peakliii Ha KUCHEBOMY eleKTpojil. Teopis
MPOLIECIB €JIEKTPOXIMIYHOTO BIIHOBJICHHS 1 OKMCHEHHS.

PO3JILI 2

KOPO3IA I 3AXUCT METAJIIB

4.2.1.Knacudikaiiss KOpo31MHMX MPOLECIB 33 MEXaHI3MOM, YyMOBaMH
nepediry, XapakTepoM KOpo31MHUX pyHHYBaHb. 3arajbHa XapaKTepUCTUKA 1 OCHOBHI
O3HAaKM XIMIYHOT Ta eJNeKTpoXiMiuHOi Kopo3ii. OCHOBHI KpuTepli Kopo3ii
(TepMOAMHAMIYHMM, KBA31TEPMOAMHAMIYHUHN 1 KIHETUYHU ).

4.2.2. TepmoarHaMIUHUIA KPUTEPIN CXUIBHOCTI METANIB JIO €JIEKTPOXIMIYHOT
Kopo3ii. EnexTpoaHi moTeHIianu SK XapakTepUCTHKa MOKJIMBOCTI Mepediry
enekTpoximMiyHoi kopo3ii. Jliarpamu Ilyp6Ge, ix moOyaoBa, 3acTOCyBaHHS MPHU OMUCI
KOPO3IMHHX MPOIIECIB.

42.3. KiHeTuuHUM  KpUTEpId  e€JIEKTPOXIMIYHOI  KOpO3ii  MeTaiB.
EnexrpoximMiuHa KOpO3is SIK OKpEeMHUH BUIAI0K CYMIIICHUX €ICKTPOIHUX PEakIliil.
OCHOBHI TIOJIOKEHHS T€OPIi CyMIIIEHUX eJEKTPOIHUX PeaKIliii 1 iX BUKOPUCTAHHS B
KIHETUYHIN Teopii kKopo3ii. [IpuHIUI He3aneKHOCTI Mepediry CyMIIMeHUX PeakIlii.
[IBuAKICTH KOPO3ii 1 CITOCOOM 1i OIIHKH.

4.2.4. Kopo3isg MeTaniB 3 BOAHEBOIO JIECTOJIApU3AIli€l0. 3arajbHe KIHETHYHE
piBHSHHS Tpoliecy. BrmiuB pi3HHX ¢akTopiB (TeMIepaTypH, THCKY, CKIaIy
enextpoiity, pH cepemoBuia, mpupoad MeTaly 1 T.i.) Ha KOPO3ii0 3 BOJHEBOIO
nenossipu3aniero. [lomsipusaniifai giarpaMu Ui pi3HUX BUIAAKIB KOPO3ii ieaabHO
qucTuX MeTaniB. Kopo3is TeXHIYHUX METajiB 1 CTUIaBIB.

4.2.5. Kopos3is 3 KHCHEBOIO 1 3MIIIAHOK KHCHEBO-BOJHEBOIO JCIOJIS-
puzariero. KarogHa peakiiis ioHi3amii KHCHIO. 3arajbHI KiHETHYHI PIBHSHHS 1
KaTOAHI TMOJSIpU3aIlifHI KpPUBI MpU KOpO3li 3 KHUCHEBOIO 1 3MIIIAHOIO
aenoisipuzaiicro. BrimB - pi3HEX  (akTOpiB  Ha  KOPO3il0 3  KHCHEBOIO
JETIONISIPU3ALIIETO.

4.2.6. 3aKOHOMIPHOCTI aHOJIHOTO PO3YMHEHHS METaJiB SIK OKpeMoi cTamii
EIeKTPOXIMIYHOTO  Tiporiecy  koposili.  CramiHICTh  pO34YMHEHHS. AHOIHE
PO3YMHEHHS 3 YTBOPEHHSM PO3YMHHUX cronyk. IlacuBHicTh MetamiB. IlmiBkoBa i
aacopOIiitHa Teopii macwBHOCTI MeTanmiB. JlokanbHe TOpPYIICHHS TACUBHOCTI 1
MITHHT.

4.2.7. Knacudikaliis METOIB 3aXUCTy METAJB Bia Kopo3ii. MeTonu 3axucty
Bl Ha 3MIHIOBaHHI BJIACTUBOCTEH MeETalIlB 1 BJIAaCTHUBOCTEH BukopucTtanHs
KOPO31MHUX JiarpaMm npu po3poOui EnexTpoxiMiyHI METOAM 3aXHUCTy (KAaTOAHUMH,
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aHOJIHUM, MPOTEKTOpHUM). [HTIOITOpHMI 3axucT MeTamiB Bix kopo3ii. KomOiHOBaH1
METO/IM 3aXUCTY METAIIIB Bl KOPO3ii.

PO3JLI 3

METOIU JOCIITKEHHA MEXAHI3MIB EJIEKTPOXIMIYHUX ITPOLECIB

4.3.1. Meroa nonsipu3auiiHuX KpuBUX. BU3HaueHHS COBUIBHEHOT cTaAli 3
JOTIOMOTOI0  00EPTOBOTO JUCKOBOI'O E€JIEKTPOYy 1 TeMIepaTypHO-KIHETUYHOTO
MeToay. BuzHaueHHst cTpymMy 0OMiHY, KO€(III€EHTIB IEPEHOCY Ta YKCIIa EICKTPOHIB,
Kl ~ NpUWMArOTh  y4yacTh B EJEKTPOXIMIUHIA  peakuii.  3HAXOHKEHHS
CTEX10METPUYHOI0 YUCIIA 1 MOPSAKY peaKilii.

4.3.2. BUKOpHUCTaHHS peJlaKCalllfHUX TMOTEHLUIOCTaTUYHUX METOJIB IS
JOCJIJDKEHHSI MEXaHI3MY €JICKTPOXiMiuHOT peakiiii. OCHOBHUN MOTEHIIOCTATUYHHU I
Merod. MeTroa cTyneHeBoi 3MiHU ToOTeHmiany. [{MKIiYHUN MOTEHI10CTaTUYHUI
METO/I.

4.3.3. TNanpBanoctaruudi meronau. OCHOBHHUU TrajbBaHOCTATUYHUIT METO.I.
HukniyHui TanbBaHOCTATUYHUN MeTonA. JIBOXIMITYJIbCHUIM TajlbBaHOCTATUYHHUI
METO]I. XpOHOMOTEHIIIOMETPIS.

4.3.4. KynoHOCTaTHYHUI METOI.

4.3.5. 3miHHOCTPYMOBI MeToAu. MeTroa dapaaeeBChbKOTO IMIIEIAHCY.

PO3/1T 4

OCHOBHI XAPAKTEPUCTHUKU EJIEKTPOXIMIYHUX AITAPATIB

4.4.1. Kputepii BuOOpYy MaTepiasia KOPIyCy, €JIEKTPOJITIB, E€JIEKTPOMIIB,
niadparmMu, MeMOpaH Ta IHIIUX EJIEMEHTIB eJeKTpoxiMiuHuX amapatiB. Kmacu-
dikaris eNeKTPOXIMIYHUX arapariB 3a XapakTepoM pOOOTH: eJIEeKTPOXIMidHi
pEaKkTOpH, EJEeKTPOXIMIYHI BaHHHM, XIMIUHI JDKepella CIeKTPUYHOI eHeprii,
eICKTPOXIMIYHI TIPUIIAIH.

4.4.2. EnexTtpoxiMiuHi 1 €HEPreTHYHI1 XapaKTEPUCTHUKH EJIEKTPOXIMIYHOTO
amapary: cuja CTpyMy, BUXiJ 3a CTpyMOM, pobOoda Hampyra, HKOYJIEBE TEIUIo,
MUTOMAa BHUTpATa eHeprii Ta iX 3ajeXHICTh BiA pi3zHuX ¢akTtopiB. CkiamoBi OamaHcy
HAlpyTu, iX B3aJeXKHICTh Bi pi3HUX ¢akTopiB. BrimB rycTHHH CTpyMy Ha
MMOKa3HHUKH TMPOIIECY.

Posmozain moteHmiany i cTpymMy B €JNEKTPOJIITI Ta Ha eleKkTpoaax. Bmius
ra30HANOBHEHHS HA OIIp €IEKTPOJIITY 1 PO3MOIUT CTPyMY Ha enekTpoaax. Po3mosin
CTPYMY B TIOPUCTOMY €TIEKTPO/II.

Hampyra posknany enektpomity. TermmoBuii Oamanc. CrmocoOu MmaATPUMKH
TEIUIOBOI pIBHOBaruw B eJleKTpoxiMiuHomy amapati. KoedimieHT BuKopucTaHHS
eneprii. [IInsaxu mokpaiieHHs eHePreTHIHNX XapaKTEPUCTHUK.

Kartomn. OCHOBHI BUMOTH JI0 HUX B Pi3HUX ITPOIIECaX.

4.4.6. AHomu pO3YMHHI 1 HEPO3UHMHHI, Tajdy3i X BUKOPHCTAHHS. YMOBH
HEPO3UYMHHOCT1 METaJeBUX aHO/1B. MeTanokcuani anoau. Kommoswuiiiini
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4.4.7. Mano- Ta OinonspHi enektponizepu. Crnocodbu iX MIAKIIOUEHHS 10
JoKepesa TocTiiiHoro cTpymy. Bubip mxepena mMOCTIMHOrO CTpymMy ISl IUX
€JIEKTPOII3EPIB.

PO3JLI 5

EJIEKTPOXIMIYHI BUPOBHUIITBA XIMIYHUX ITPOJIYKTIB

4.5.1. Enextpoi3 Boau

3aranpHi BiomMocTi. BrinmuB THCcKy Ha ckiagoBi Oamancy Hampyru. lllnaxu
3HMKEHHS HalpyTy Ha eJIeKTPOoJIi3epi.

OntuMalibHl YMOBH €JEKTPOIi3y BoAu. KOHCTPyKIIi eneKTposi3epiB s
po3kiagaHHs Boau. Tunum enektpomiB. Po3gineHHs rasiB. TexHojoriuHa cxema
€JIeKTPOJIi3y BoAH. TepMOENeKTPpOXIMIUHI [IUKIIN OJCPKaHHS BOIHIO.

CyuyacHi TeHACHII Y pO3BUTKY 1 YIOCKOHAJICHH1 KOHCTPYKIIii €JIEKTPOJII3EPiB
JUISL pO3KJIaay BOAM Ta MiJBHINCHHI edeKTUBHOCTI mpoiieciB. [Ipobiemu BogHEBOT
enepretukn. Onep kaHHS BaXXKOT BOJIH.

4.5.2. EnextpoxiMiuHe BUPOOHUIITBO XJIOPY Ta JYTY

3aranbHi noHATTS. KaTomHi 1 aHOAHI MPOLIECH MPU E€IEKTPOJi31 XJIOPHUIIB.
[Tpomecu, sKi MPOXOJATH B 00'eMi pO3YMHY Ta iX BIUIMB HAa HAMPSM CICKTPOIHUX
peaKIlii.

[TpuHIMIHM €IeKTPOITi3y PO3UMHIB 3 (PLILTPYIOUOIO TiadparMor0 Ta TBEPIAUM
karogoM. OnTUMaibHI YMOBH €IEKTPOIi3y, €JIEKTPOJHI MaTepianu 1 miadparmu.
KoHcTpykilii enekTposizepiB 3 TBEpPAUM KaTOJIOM. AHaI3 CKJIAJIOBUX OajaHCy
HANPYTH Ta NUISIXU 3HUHKSHHS HATPYTH.

[IpuHIMIT  €NEeKTPOII3y PO3YHMHIB  XJIOPUIIB  JY)KHHX MeETajaiB 3
10HOOOMiHHOIO MeMOpaHor. OnTuMaabHI YMOBH eleKTpoiizy. IlpuHiumianpHa
cxema MeMOpaHHOTO eJIeKTpoJIizepa.

MexaHi3M yTBOPEHHSI aMaJibraM JIy)KHHX METAIB IIPH €JICKTPOJIi31 XJIOPHUIiB
3 PTYTHUM KaToJIOM. BHiuB Momimok Ha KatoaHuil mporiec. OnNTUManbHI YMOBH
€JICKTPOJI3y XJOPHAIB HAa PTYTHOMY KaToai. MexaHi3M Ta KiHETHKa PO3KJIaay
amanpramu. KOHCTPYKIli €NEeKTposi3epiB 3 PTYTHHM KaTOJIOM Ta PO3KpajgademM
amasbraMm.

Enextponiz comstHoi kuciaotu. OnepkaHHS XJIOPY 3 TOMYTHOI COJITHOI
kucnotd. CrocoOu 3MeHIIeHHS po00oYoi Hampyru MpH  ENEeKTPOdi3i  COSHOT
KHUCIIOTH.

4.5.3. EnexTpoxXiMiyHUN CHHTE3

XapakTepHi 0COOJIMBOCTI MPOIECIB EIEKTPOXIMIYHOTO CHHTE3Y, MOB'I3aHi 3
0aratocTamiiHICTIO MPOIIECiB OKMCHEHHS Ta BIAHOBJICHHS MPH YTBOPEHHI CKIATHUX
HEOpPraHIYHUX 1 OpraHiyHux croxyk. OCHOBHI KpuTepii BuHOOpY Marepiany
€JIEKTpoJa TMPU TMPOBEICHHI MPOIECIB EIEKTPOXIMIYHOTO CUHTE3y. Enextpomnmii
MOTEHIIal 1 CEJIEKTUBHICTh TMPOLECIB  EJEKTPOXIMIYHOTO OKHCHEHHS Ta
BiHOBNIeHHS. [IpuHnunu BUOOpY ckiany enekTpodity. OcoOIMBOCTI €NEKTPOIIi3Y
HEBOJIHUX PO3YMHIB, NUISIXU IHTEHCU(IKALIT peaKI[ii eJeKTPOXIMIYHOTO OKUCHEHHS
Ta BIJHOBJICHHS: MIJBHUIICHHS CEJICKTUBHOCTI €JIEKTPOIHUX MPOIIECIB, MiABUILICHHS
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€JEKTPOJHUX TYCTUH CTPYMY, 3MEHIICHHS MIKEJIEKTPOAHOI BIJACTaHI, PO3BUTOK
MOBEPXHI €JIEKTPO/IIB.

[Ipuknaan mpoueciB €IEeKTPOCHUHTE3y HEOPraHIYHUX pPEYOBUH: KHUCHEBI1
CIIOJIYKH XJIOpPY, HaJcipyaHa KHUCJIOTa Ta ii coJil, mepObopaTv, KUCHEBl CIOIYKH
Maprauuo. [Ipukinagum mnpoueciB €JeKTPOCUHTE3Y OPraHiuyHUX CIONYK: peakuil
3aMIIIEHHS 1 TPUETHAHHS, JUMepU3allii 1 KOHJeHcallli, OKUCHEHHS 1 BIJHOBJICHHSI
(YHKIIOHAIBHUX TPYII, OJIEpKAHHSI METAJIOPTraHIYHUX CIOJYK.

4.5.4. T'igpoenexkTpoMeTanypris

Cnocobu onep:xkaHHs MeTaniB 13 pyA. OCHOBHI cTajii TiIpoMeTanypriifHoro
nmpoliecy: MoJApiOHeHHs, 30aradyeHHs, OOMaIlOBaHHS, BWJIYTOBYBaHHS, OYHCTKA
PO3YMHIB BiJl WIKNIMBUX JIOMINIOK, BUJIYYEHHS METANIIB 13 OJIEp>KaHUX PO3YUHIB
(eJIEKTpOCKCTpaKIlisl, IIEMEHTAallisl, BUTICHEHHs] BOJIHEM) Ta OCAJKEHHSI METaJliB y
BUTJISIAI  CHONYK (KpuUcCTammizailis, JUCTUJIALIS, XIMIYHE OCQKCHHS, TIiIpoJIi3,
azcopO1isl). AHOJHE PO3UYMHEHHS METaNiB MpU eleKTpopadiHyBaHHI. Y TBOPEHHS
10HIB (ha3HUX CIUIABIB, CyJIb(}111B METaNIB, HUIAMOYTBOPEHHS. BuMoru 10 kaTroaHux
ocaniB. BrumB pi3Hux ¢akrtopiB (IpUpoau MeTaly, IO OCAJKYEThCS, CKIAay
CJIEKTPOJIITY, TOBEPXHEBO-aKTUBHUX pEYOBHUH, TYCTHHU CTPyMy, TPHUBAIOCTI
CIIEKTPONi3y, TeMIepaTypu) Ha CTPYKTypy KaromHoro ocany. Ulmsxu
iHTeHcudikamii npouecy. CymiCHUN pO3psa KaTiOHIB PI3HUX METajiB 1 YUCTOTA
METay, 10 0CATKYETHCS.

4.5.5. T'anpbBaHOTEXHIKA

Bunn ranpBaHIUHMX TIOKPUTTIB Ta IX TpuU3HaueHHs. Bubip ToBIUMHU
NOKpUTTS. Bumoru 70 noBepxHi, sika MOKPUBAETHCS, Ta 10 TOKPUTTIB B

KoHTponb sxocTi mOKpUTTIB. MeTou IOCTIKEHb BIACTUBOCTEH MOKPUTTIB
(3uerieHHs, MIKPOTBEPIICTh, OJUCK, BHYTPINIHA HANpyra, IJIACTHYHICTS,
3HOCOCTIHKICTh, KOPO3iiiHA CTIMKICTh, IOPYBATICTh Ta iH.).

CnocoOu HaHECEHHs IMOKPHTTIB: €JIEKTPOXIMIUHHUM, XIMIYHWH, BHYTPIIIHIN
€JICKTPOJIi3, KOHTAKTHE OCAKCHHS IMOKPUTTIB.

4.5.6. XimiuHi Kepena enekrpudnoi eHeprii (XJEE)

bynosa XJIEE: enexTpoau, akTHBHI PEYOBHHHM 1 aKTHBHI MacH, €JICKTPOJIIT.
Knacudikamis XJIEE. EnextpuuHi XapakTepUCTHUKU: €NEKTPOPYIIiiiHA CHJIA,
Harpyra, KpuBi po3psiay 1 3apsay, €MHICTh, Biljgada, camopo3psiil, MOTYKHICTb,
Koe(DIIiEHT KOPUCHOTO BUKOPUCTAHHS aKTUBHUX PEUOBUH, CXOPOHHICTh, TEXHIYHUHN
pecypc.

OcCHOBHI TUIU TrajgbBaHIYHUX ejdeMeHTIB. Cyxi raipbBaHIYHI eJIeMeHTH. Tunu i
KOHCTPYKIIi CyXWX TajlbBaHIYHHUX eJeMeHTIB. HammBHI 1 pe3epBHI TambBaHIUHI
€JIEMEHTH.

CBunneBi  akymynstopu.  Peakmii  ctpymoyTBopenHs.  Enextpuuni
xapakTepucTuku. bynosa.

Jlyxui akymynstopu. Kanmiii-HIKeneBI Ta 3alli3HO-HIKEIEBI aKyMYJSITOPH.
Peakuii  ctpymoyTtBopeHHs.  EleKTpuuyHl  XapakTepuCTUKU.  ['epMeTHuHi
akymyJssitopu. bygoBa akymynsatopiB. L[uHK-HiKelIeBl Ta HUHK-CPIOHI aKyMYJISATOPH.
EnexrpuuHi xapakTepucTuku Ta OynoBa.
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XJIEE 3 enektpoiiiTaMi Ha OCHOB1 OpraHIYHUX 1 HEOPTraHIYHUX PO3YMHHUKIB.
[Mpunuun naii ta Oymoa mitieBux XJIEE. Bropunni XJIEE 3 HeBomHumu
€JIEKTPOJIITAMHU.

[TanuBHi enementu. Knacudikamis nanuBHuUX eneMeHTiB. [lepcnexkTuBu ix
BUKOPHCTaHHSI.

4.5.7. EnextpoJii3 po3IuIaBIE€HUX CEPEIOBUII]

TeopeTuyHi OCHOBU €NEKTPOdi3y pos3miaBiB. PDi3UKO-XIMIYHI BIACTHUBOCTI
PO3IIABICHUX CEPENOBUIN Ta iX 3HAUEHHS JUIA MPAKTUKU eNeKTpoiizy. Buxim 3a
CTPYMOM Ta 3a €HEPTIEIO.

BupoOuunrso amominiio. Enektpogni mnpomecu. BmnuB  Ha mporec
eJIEKTPOII3y pi3HUX (akTopiB (TeMmmepaTtypH, CKIaay po3IJiaBy, BIJICTaHI MDK
esqiekTpoAamu Ta iH.). [Ipuuunu 1 posnb aHoaHOro edexry. Hanpyra Ha BanHi. Buxin
3a CTPYMOM, 3a CHEpri€l0 Ta HUISIXW iX MiABUILEHHA. PadiHyBaHHS NEPBUHHOIO

BupoOHuULTBO MarHito, HaTPit0, KaJbIlilo, JITIFO Ta THIIUX JY>)KHUX METAiB.
KoHcTpykiiii enexTposaizepiB i 0COOIMBOCTI MPOLIECY €IEKTPOITIY.

Enexrpoximiunuii MeToa ojaepkaHHS (PTopy. YMOBH eJEKTpONI3y Ta
KOHCTPYKIIi1 €JIEKTPOII3€epiB.

4.5.8. Enexrtpoximig B IMpollecax OYMUCTKH PO3YMHIB Ta BHUPIIICHHI
€KOJIOTTYHUX MPOOJIeM

Enextpoocmoc 1 emektpodopes. Tamy3i TeXHIYHOTO BHUKOPHUCTAHHS.
Enexrponmianiz. EnexTtpoxiMidyHe 3HECOJEHHS BOJIM 1 €JIEKTPOXIMIYHA JIe
MiHepaii3allisl OpraHiyHUX CcHoJiyk. Enextpoduioraris, raabBaHOKOATYJSIisd Ta
LIEMEHTALII.

EnexTpoximiune 3HE3apPaKEHHS BOJIH. EnexTtpokoarysiis.
EnexrpodinbTpyBanHs.

BukopuctanHs 10HOOMIHHMX MeMOpaH IS 3HECOJCHHS BOJW. AHIOHO-,
KaTIOHOOOMIHHI 1 61MOJIApHI MEMOpPaHHU.

[aTeHCHiKamis mpolecy eNeKTPOCKCTPaKIlii MeTaaiB 3  PO3BEICHHX
PO3YHHIB.

JUTEPATYPA

1. Autpomnios JI.I. Teopetnuna enexrpoximis. - Kuis: JIuGins, 1993.-544c.

2. T'opbauoB A.K. Texniuna enektpoximis. Yactuna 1. Enexrpoximiuni
BUPOOHHUIITBA XIMIYHUX MPOAYKTiB.-XapkiB:[Ipamop.-2002.-254c.

3. batipaunuii b.I. Texniuna enektpoximis. Yactura II. XimiuHi pKepena cTpyMmy.-
Xapxkis:HTY"XTII, 2003.-174c.

4. Kyx H.II. Kypc Teopun koppo3uu ¥ 3amura metamios.-M:Mertamnyprus, 1976.-
472c.

5. Kyntuii O.1., 3o3yns I'.I. Enextponiz ionHMX po3miaBiB.-JIbBiB: BumaBHUIITBO
HY "JIeBiBchka momitexHika", 2006.-206c¢.

6. Kyatuit O. 1. T'ampBanorexnika. - JIeBiB: BuaaBuunrso HY "JIpBiBChbka
noymitexHika", 2004.-236c¢.

7. lpuxknagnas 3nexrpoxumust/ [lox pea. A.ILl. Tomunosa.- M:Xumus, 1984.-520c.

38



8. Ilpuknannas 3nekrpoxumus/ [lox pen. A.JI.Potunsna.- JI: Xumus, 1974.-536¢.

9. barouxkuii B.C.. Ckynaun A.M. Xumuueckue UCTOUYHUKU TOKa.-M:DHeprousar,
1981.-360c.

10. Tamackuu b.b., Iletpnit O.A. BBeneHHE B 3JIEKTPOXUMHUYECKYIO KUHETHUKY. -
M:Bsicmas [komna. 1983.-400c.

11. Antponos JL.U., Makymun E.M., Ilanacenko B.®. MHrudbutopsl Koppo3uu
MeTaiuioB.- Kues :Texnika, 1981.-183c.

12. Kynbckuit A.A., I'pebentok B.J[., CaBnyk O.C. 3nekTpoxumMus B mpoliecax
ouncTku Boabl.-Kues: Texnika, 1987.-20c.

13. Komenb  M.JI. TeopeTnuHi OCHOBU  €JEKTPOXIMIYHOI  €HEPreTHKH.-
Huinponerposebk: Y IXTY, 2002.-430c.

14. H.Caxuenko M./I., Benp M.B., Spomok T.I1. OcHOBH Teopii KOpo3ii Ta 3aXUCTy
metaniB.-Xapkis: HTY'XIII, 2005.-238c.

15. Potunsan A.JI., Tuxono K.I1., llomuua N.A. TeopeTrueckas 371€KTPOXUMHUS. -
JI: Xumus, 1981.-424c.

16. Eopoapickuit  A.B.  Bombrammepomerpusi.  KuHeTuka  CTallMOHapHOTO
anektponusa.- K, 1988.-172c.

17. OpexoBa B.B., baiipaunsiii b.1. TeopeTtnyeckue 0OCHOBBI ralbBaHOCTETUYECKUX
npoueccos.- K: Buma mk., 1988.-208c.

39



I'JTABA 5. XimiuHu# omip MaTepiaJiB Ta 3aXUCT BiJl KOPO3ii
PO3/LI 1

OCHOBU METAJIO3HABCTBA, ®I3UYHOI XIMII TA EJIEKTPOXIMII

5.1.1.Meraniuauit  3B'a30k. [IOHATTS mNpo 30HHY TEOPilO  METANTIB.
Kpucraniuna crtpykrypa Ta nedextd rpatku MetamiB. Jliarpamu cTraHy Ta
BJIACTUBOCTI CIuIaBiB. TBepAl po3uuHU, a3y BTUICHHS, IHTEPMETAIIYHI CIIOIYKH.
OO6'emna Ta rpannyHa Audy3is B MeTanax 1 cruiaBax. Cerperairist Ta BUAUICHHS ¢a3
no rpaHulgx 3epeH. OCHOBHI BUAM TEpMIYHOI 0OpoOKM cmiiaBiB. MILHICTh
neOpMIBHICTh METalliB 1 CIUIaBiB. J[OBrOBIYHICTH METaNiB TiJi HABAHTAKEHHSIM.
Broma meranis.

5.1.2. TepmonuHaMiyHa  MOXJIMBICTb  XIMIYHUX  peakuid.  OCHOBHI
3aKOHOMIPHOCTI TOMOTI€HHHMX 1 TeTepOreHHHMX XIMIYHUX peakiiid. AjcopOuis Ha
OJIHOPIJTHUX 1 HEOJHOPITHUX MTOBEPXHSIX, OCHOBHI TUIIH 130TEPM.

5.1.3.EnexTpoxiMiuHe MPOTIKaHHS XIMIYHUX peakuid. EnexrpoximiuHi
CUCTEeMHM Ta iX TepMOAMHAMIYHA OCOOJIMBICTh. PiBHOBaXKHI Ta HEPIBHOBaXKHI
CJEKTPOAH1 moTeHIianu. Pi3HI TUnM piBHOBaXHUX MOTeHIianiB. Exexrpoau
MOPIBHSIHHS, DPSJl CTaHAAPTHUX MOTEHIiaiB.BomHEeBHII Ta KHUCHEBUW EIEKTPOJIH.
TepMoamHamiyHa OIlIHKA MOKJIMBOCTI €JIEKTPOJHUX PEaKIliii, BKIIOUAaIOYd aHOJIHE
PO3YMHEHHSI Ta KATOJIHE OCAPKEHHSI METAIIB.

5.1.4.TlonBiviHMiA map Ha MeXi eNeKTpoa-po3unH. [Ipomecu 3apsxeHHs Ta
po3psiy MOABiHOrO 1apy, dapaneeBchbki mpouecu. [IpuHIMN He3aleKHOCTI
enexkTpoxiMiyHux peakiiii. Ctpym oOMiHy. CHOBUIbHEHA CTafis €JIEKTPOJHOIO
mpoliecy, pi3HI BUAU croBUIbHEHUX crafii. I[lepenampyra. Kinetuka mporieciB i3
CIIOBUIBHEHOIO CTajiero .mepeHocy 3apsnay. PiBasuus Tadens. MaconepeHoc B
enexkTpoaHuX mporecax. JAudysiinuit map. [IBuakicTh peakiiil i3 CIOBLILHEHOIO
mudysiitHoro ctagiero. OCHOBHI OCOOJMBOCTI KIHETHKH 1 MEXaHI3MYy KaTOJIHOTO
BITHOBJICHHS KHCHIO Ta BIUIMB Ha HHUX Mpupoau Mertany. CymicHe MpOTIKaHHS
KaTOJHMX IMPOIIECIB: BUIUICHHS BOJHIO Ta OCAJKEHHS METajly, BUJILJICHHS BOJIHIO Ta
BIJTHOBJICHHSI KUCHIO. BU3HaUE€HHS MIBUAKOCTI €IEKTPOIHOIO MPOLECY 3a CTPYMOM
noyigpu3ainii. PeanbHl 3aM€KHOCTI MIBUAKOCTI TPOIECY BiA MOTEHIIATy Ta
MOJIAPU3AIIIIHI KPUBI.

PO3JILI 2

KOPO3IA METAJIIB. OCHOBIHI ITOHATTSA TA KIIACU®DIKAILILA

Busnauenns mossTrs "koposis MertamiB". OCHOBHI MPUYUHU KOPO3IMHUX
mporieciB. Po3moBCIOKEHICTh KOPO3ii B PI3HUX TaTy3siX HAPOAHOTO TOCIOMAPCTBA
Ta 3HaYEHHS 0OPOTHOM 3 KOPO3i€Io M1l eKOHOMIKH KpaiHu. Hayka mpo kopo3sito Ta ii
icropuuHuii  po3BUTOK. Kitacudikaiis KOpPO3IMHHUX MPOLECIB 32 MEXaHI3MOM,
YMOBaMH NPOTIKAHHSA, XapaKTepOM PyHHYBaHHS.
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5.2.1 Kopo3is MeTaniB B €IEKTPOJIITaxX

XIMIYHUHA ~ Ta  CJNEKTPOXIMIYHUN  MEXaHI3MH  PO3YMHEHHS  METAaJiB.
EnextpoximiuHa kopo3isd. [loHATTS nOpo KOpO3it0 3 BUTICHEHHSM BOAHIO Ta
BIIHOBJICHHSIM KHUCHIO. [HIIII MOXJIMBI OKHUCHUKA B KOPO3IMHHX MpoIecax.
TepMoamHamMIgyHa MOKIUBICTD ""CaMOBLIBHOTO PO3YMHEHHS" METaIB.

AHOZIHI IpOIECH NPU KOPO3ii MeTasiB

Tepmogunamiuni ocHoBu. Knacudikamis aHogHux mporeciB. [liarpamu
[Typ6e. 3aKOHOMIPHOCTI aHOJAHOTO PO3YMHEHHs MeTaliB. EnexTpoxiMiuHi peakiii
nepexony. [lepenanpyra nepexony. Knacudyna 3anexHicTh MIBUAKOCTI PO3YUHEHHS
MeTajiB, BiJl MOTEHIiaNy (pIBHSHHS KIHETMKA aKTUBHOT'O aHOJHOTO PO3YMHEHHS).
[lepeneKCIOHEHITIHHUH MHOKHHK K XapaKTEPUCTHKA CTaHY ITOBEPXHI.

Karoani nponecu enexTpoxiMiyHOT KOpo3ii MeTaliB

Koposist meTaniB 3 BogHEBOIO Aenospu3sanicto. Cxema mporiecy. XapakTepHi
0COOJIMBOCTI KOpO31i MeTaliB 3 BOAHEBOIO Jemoiisgpu3ailiero. Meronu 3axucry
MeTaNiB y po3unHax KuciaoT. Koposis MeraniB 3 KUCHEBOIO aenoispusaiiero. Cxema
npoiiecy. OcoONMMBOCTI KOPO3IMHUX MPOIECiB 3 AUPY31MHUM KOHTPOJIEM. 3aXHCT
METaJIB BiJl KOPO31l B HEUTPAIbHUX EJIEKTPOJIITaX.

CrnenudiuHi BUIU KOpo3ii METaIiB

[TirinroBa kopo3ida. EnekTpoxiMiyHi 3aKOHOMIPHOCTI Ta MexaHi3M. Poub
aHIOHIB. MeToIM BU3HAYEHHS CXWJIBHOCTI METAJIIB JO MITIHTOBOI Kopo3ii. Meroau
3axXucTy. MDKKpHCTaTITHA KOPO3is. 3aKOHOMIPHOCTI Ta MexaHi3M. BB ckiany
criaBy Ta JaoMimok. HoskoBa kopo3is MeraniB. MeToaw BHU3HAYEHHS CTIHKOCTI
METajiB 10 MDKKPHUCTaIITHOI Kopo3ii. Mertomu 3axucty. Kopo3siliHo-MexaHiuHE
pyiiHyBaHHS MeTaniB. Kopo3siiiHe po3TpiCKyBaHHS TIiJ HampyXeHHSM. Brums
IUKIIIYHUX HampykeHb. KopoziiinHa Btoma. Crmocobm 3axucty. Kagirariiina,
eposiiiHa Ta ¢peTiHr-Kkopo3is. BogHeBa KoOpo3is MeETaliB B EIEKTPOITHIHUX
cepenoBuiax. BonneBe okpuxdeHHs. HaBomHIOBaHHS Ta KiHETHKA PO3PSIAYy 10HIB
BOAHIO. BrnmuB ckmamy Ta crpyktypu mnoBepxHi. Crnocobu 3axucty. lllinunana
kopo3is. Koposis mig BmiuBoM Oiykarouux cTpyMiB. OcCOOJIMBOCTI, MEXaHI3M 1
METOJI 3aXHUCTY.

Kopo3is MeTaniB y mpupoIHUX 1 IPOMHUCTOBUX YMOBaX

AtMmocdepHa koposzis metamiB. Krnacudikaris Tta mMexaHi3M aTMocepHOi
Koposii MertaniB. KonpmeHcamis Bosiorm Ha moBepxHi Meramy. OcoOnmMBOCTI Ta
KOHTpoJoro4i craii. @akropu atMocdepHoi Koposii MeTaniB. 3aXUCT METaliB Bil
atMocepnoi koposii. IlimzemHa koposis wmertamiB. [pyHT sSK KOpo3iifHe
cepenoBuie. MexaHi3Mm 1 kimacudikaiis miazeMHoi kopo3sii metamiB. Korrpomroroui
CTajaii, XapakTepHi OCOOJIMBOCTI, (aKTOpHM Ta KIHETHKA. 3aXHUCT METaliB BiX
mia3eMHOi Kopo3ii. Mopchka kopo3isi. Mopceka Bojaa, K KOpPO3iiHE CEpelOoBHUIIIE.
MexanizM 1 0coOTUBOCTI MOPCHKOT KOpo3ii mMetaniB. dakTopu, AKi BIUIMBAIOTH HA
MOPCBHKY KOpO3il0 MeTajiB. 3aXHUCT METaliB y MOpPChKild Bomi. Koposis meraniB y
npicHiid Bojai. Kopo3is MeTaniB y po3iuiaBax €JIeKTpodiTiB. EnexTpoaHi moTeHiianu
B PO3IUIABIICHUX EJIEKTPOJiTaX. MexaHi3M 1 XapakKTepHI OCOOJMBOCTI KOPO3ii
METaJIIB y PO3IUIABICHUX eJeKTpoiiTax. Kopo3is MeTalliB y po3IUIaBIeHUX MeTalax.
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Mexani3M pyiiHyBaHHSA. BrummB pomimok y piakomy wMetani. KasiTariiiHo-
€pO31iHUI BIUIMB PiIKUX METAJIB Ha TBEpAl. MeTOau 3aXUCTYy.

5.2.2 Koposiss MertaniB y razononiOHux cepeaoBumiax. OKCHAHI IIIBKM HA
MeTanax.

TepmonnHamigyHa MOKJIMBICTh Ta30BO1 KOpPO3ii MeTaliB. PeakiiiiHa 31aTHICTh
1 TepMOJMHAMIYHA CTIMKICTh MPOJYKTIB Ta3oBoi Koposii. Knacudikamis miiBoK.
VYMmoBa cyuuipHOCTl. HanpyskeHHs B mIliBKax Ta iX pylHyBaHHA. MaconepeHeceHHs
Ta EJEeKTPONPOBIIHICTh MPOAYKTIB KOpO3li MeTamiB. TBepAl €NeKTPONITH Ta iX
kiaacugikaiis 3a TUIIOM HEBMNOPSAKOBAHOCTI, BiacHa, aoMimikoBa. CTpyKTypHa
HEBIOPSAIKOBaHICTh. AMop(dHI enekTponiT. Peakiii 3 yyacTio AeeKTiB.

KineTnka razoBoi Kopo3ii MeTasiB

Cxema Ta JiMITYIOYl CTajJii OKUCJIEHHS MeTaliB y rasax. JIiHiiHUN 3aKoH
okucneHHs. @a30BH CKJIa] OKAIMHHU Ta JiarpaMa CTaHy METaJl-KUCeHb. BUBeAeHHS
napaOoiuHOTO 3aKOHY OKHCJICHHS MeTaiiB. AHaini3 mapaOoiiuHOro 3aKoHY.
EnexrpoximiyHa MoJenab MapaboiyHOrO 3aKoHy oOkucieHHs. JlorapupmivyHuit
3aKOH OKHCJEHHs. barapomapoBi OKCHUHI NMIBKU. Y TBOPEHHS JCKUIBKOX IIAPIB 3a
Banenci. Oxucnennst cruasiB. Teopis Barnepa - Xaydde. Teopis CmipHoBa.
Teopist Tuxomiposa. [TosBiiiH1 OKCUAM B OKaNIHHI. BHYTpIlITHE OKUCIIEHHS CIJIaBiB.

BrnuB BHYTpIIIHIX 1 30BHIIIHIX (PAKTOPIB HA KOPO31H0 METANIB y raszax.

BrnuB temnepatypu, ckiaay Ta THCKy razoBoi ¢asu. BucoxoremmnepaTypHa
nacuBaiis. BIulMB IIBUIKOCTI pyXy Tra30moJI0OHOIO CEpeloBUIIA Ta PEKUMY
HarpiBy. BruB cknany Ta CTpyKTypH cIiaBy, AedopMaliii MeTaly Ta XapakTepy
00poOKM TOBEpPXHI MeTajiB. 3aXHUCT MeETajliB BIiJ Ta30BOi KOpo3ii. 3axoau IIo
3MEHIICHHIO OKHCJIEHHS METalliB 1 pallOHAJbHOMY BUKOPHCTAHHIO JIETYIOUHX
€JIEMEHTIB.

Teopiss TPOTHKOPO3IHHOTO JIETyBaHHS Ta KOpO3iHA CTIWKICTh METaliB 1
crutaBiB OCHOBHI MIPUHITUIIN TPOTUKOPO31HHOTO JIETYBaHHS

[IpoTukopo3iliHE JeTyBaHHS METATIB SIK OJIMH 3 OCHOBHHUX METOIB OOpOTHOU
3 koposiero. [Insgxu miABUIIEHHS KOPO3IMHOI CTIMKOCTI METalliB JIETyBaHHSIM.
OOrpyHTYBaHHS BHOOPY KOPO3IMHOCTIMKHMX CIUIaBiB 3a XapaKTepOM KOPO31HHOT
CTilikoCcTI Ta CTpyKTypoto. CTBOpEeHHS €KOHOMHO-JIETOBAaHUX MaTepialis,
MOBEPXHEBE JIETYBaHHS.

3anizo, ByTJieleBl Ta HU3bKOBYTJIEIEB] cTall

l'azoBa KkOpo3is 3amiza Ta CTadi: OKHCICHHS, 3HEBYIJICUCHHS, BOJHCBA
KPUXKICTb, PICT YaByHY. EneKkTpoxiMidHa KOPO3is 3ai1i3a Ta CTaii: TepMOJIUHAMIYHA
CTINKiCTh, BIUIMB 30BHINTHIX 1 BHYTpimHIX (akropiB. [Ipobrema Kopo3iiHOTO
PO3TPICKYBaHHS Ta HABOJHIOBAHHS HU3BKOJIETOBAHUX BYTJIeLEeBUX cTaneil. Koposis
B CIPKOBOJTHEBUX CEPEIOBHUIIIAX.

Kopo3iiftHOTpHBKI CIJIaBH HAa OCHOBI 3aJTi3a

Knacudikaris KOpo31MHOCTIMKUX CIUIaBIB 3a CKIAQJIOM 1 CTPYKTYpOIO.
[Ipu3HaueHHs OCHOBHUX JIETYIOUMX KOMIIOHEHTIB 1 pOJib JOMIIIOK. XPOMHUCTI CTal.
CtpykTypa Ta KOpo3iiiHa CTIHKICTh. [[iABUIIEHHS KOPO31HHOI CTIMKOCTI XPOMUCTUX
cTajeil NpOTH Ta30BOi Ta EIEKTPOXIMIYHOI KOpO3il 10JATKOBUM JIETYBaHHSIM.
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Bucokouucti ¢eputHi cTami, XpOMOHIKEJIEBl ayCTEHITHI cTajl. BIiuB BMICTY
XpOMY, HIKEII0, BYIVIEHI0 Ta MIIl Ha CTPYKTYpPY XPOMOHIKEIEBUX CTajeil.
Kopo3iiiHa CcTiiiKicTh (TPUBKICTh) CTajled. XPOMOHIKENIEB] CTall, iX OCOOIMBOCTI Ta
3actocyBaHHs. JlokanbHI BHUOM KOpO31i XPOMHMCTHX 1 XPOMOHIKEIEBUX CTaJICH:
MDKKpPHUCTAIITHA, MITIHTOBa, KOPO31iHE PO3TPICKYBaHHS, IILTMHHA KOPO3isl.

Kopo3siiiHoTpuBki 4aByHH. JleryBaHHSI YaBYHIB sUIsl MIJBULIEHHS iX CTIMKOCTI
MIPOTH Ta30BOi Ta eJIEKTPoXiMiyHOT Kopo3ii. Kiacudikaiiis Ta 001acTi 3aCTOCYyBaHHSI
KOPO31MHOTPUBKUX YaBYyHIB. llepcrniekTUBH MiABUILIEHHS KOPO31MHOI TPUBKOCTI
CIUIAaBIB Ha OCHOBI 3aimi3a. AYCTEHITHI CTali (XpOMOMapraHelbHIKeIeBl,
xpoMoMmapraniieBi). Hepxkasitoui crami migBuiieHoi minHocTi. CrijlaBu Ha OCHOBI
3ami3i Ta Hikemo. J[BomrapoBi Mertanu. KoposiiHa TpHUBKICTh HaWOLIbII
PO3MOBCIOKEHNX KOHCTPYKIIHHUX KOTHOPOBUX 1 OJIarOPOTHUX METaTIB

Enexrpoximiuna kopo3sis Mmimal Ta ii cmiaBiB. TepmoanHamika mpolecy.
Hiarpama crtaHy MiJb-BojJa. 3arajbHa Ta MiclieBa KOpO3is Mial Ta ii CruiaBiB B
enekTponiTax. ['azoBa kopo3zis miail. TeopeTuyHi OCHOBH MIJBUILEHHS KOPO31MHOT
CTIHKOCTI MIJHMX cIulaBiB. bponsa, naryHb. Kopo3siliHe po3TpiCKyBaHHS Ta
3HEIIMHKYBaHHs JartyHi. Hikenp 1 foro craBu. EnekTpoxiMiuHa KOpoO3is HIKEIIO.
Jliarpama ctaHy HiKeIb-BOJA.

3arasbHa Ta MiclieBa KOpO3is B eJeKTpoiiTax. ['a3oBa KOpO3is HIKeEIO.
3acToCcyBaHHSI Ta TEXHIKO-€KOHOMIYHI MOKA3HUKHU CIUIABIB HIKENI0. AJIOMIHIA Ta
fioro crutaBu. EnextpoximMiuHa Kopo3is alifoMiHito. [liarpama ctaHy ayiroMiHiii-Boja.
3arasibHa Ta MicIieBa KOpo3isd B €JIEKTpoJiiTaX. MKKpUCTaIIITHA KOPO3is, KOPO3iliHe
PO3TPICKYBaHHs, pO3IIAPOBYIOUA, MITIHTOBA KOPO3isd aTIOMIHIEBUX CIUIaBiB. MeToau
ix ycyHeHHs. Maruiii Ta Horo craBu. Enexkrpoximiuna kopo3is mardiro. [iarpama
CTaHy MarHii-Bojia. 3arajibHa Ta MiClleBa KOpo3id B elekTposiTax. ['a3oBa Kopo3is
MmarHito. KoposiitHa cTiiiKicTh CIIJIaBiB Ha OCHOB1 MarHito. JlokajabHi BHAU KOPO3ii
MarHi€BHX CILJIaBiB 1 METOJY 3aXUCTY. TUTaH 1 HOTO CIUIABH.

EnextpoximiuHa kopo3sis Tutany. Jliarpama crany TuTaH-Boja. CXUIBHICTH
no macuBaiii THTaHy. I['azoBa Kopo3is. TeopeTWyHI OCHOBH CTBOPEHHS
KOPO3IMHOCTIMKHUX TUTAaHOBHX cIliaBiB. CojieBa KOPO3isl TUTAHOBUX CIUIABIB.

Koposziitna tpuBkicte Ta,Nb, Be, Mo, W.Zn. EnekTpoxiMiuHa KOpO3isf:
TEPMOJMHAMIKA TPOIECy, PIBHOBAXKHI [diarpaMu CTaHy CHCTEMH METal-BOJa,
3arajpbHa Ta MiClieBa KOpO3is, MacuBHICTh. ['a30Ba kopo3is. CruiaBu Ha iX OCHOBI, 1X
KOpO3iifHa TPUBKICTb.

OxopoHa mpaii mpu poOOTi 3 OepuimieM 1 palioaKTUBHHUMH MeETaJaMHU.
Koposiitna TpuBkicts Au, Pt, Pd, Ag 1 ix craiB. Kopo3iiina tpuBkicts Cci, Pb, 51,
2n, Co. TepmoawHamika Ta KIHETHMKa OKHCJCHHS. MeETOAW MNPOTHKOPO3IHHOTO
JIeryBaHHA Ta 00J1acTl 3aCTOCYBAaHHSI.
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PO3JLI 3

[TPOTUKOPO3IMHUMN 3AXUCT

5.3.1. 3axucHI MOKPUTTS

3axyCcHI TOKPUTTA B 3arajbHiil cucTeMi OOpOTHOM 3 KOPO3i€I0 METaiB.
Knacudikaiiiss 3aXxMCHUX TMOKPUTTIB 3a MarepiajaMH, CIOCOOOM HAHECEHHs Ta
MEXaHI3MOM 3axucHOi nii. PamioHanbHuii BUOIp METOAY Ta BHIY 3aXUCTY BIJ
KOpO3Ii.

[TinroToBKa MOBEPXHI METAJIIB M1 TOKPUTTSI

Knacudikamis cnoco6iB o0poOku moBepxHi MertaniB. CrocoOu oO0poOku
noBepxHi MeTaniB. CiocoOu 3HEKUPEHHS, TPABJICHHS Ta MOJIPYBAHHS METAIIIB.

Crnocobu ofiep>kaHHsI METaJIEBUX 1 HEMETAJIEBUX MOKPUTTIB

lanbBaniuHMii cmocid ojepkaHHs NOKpUTTIB. KiHeTuka Ta MexaHi3M
eJIEKTpOKpUCTaNi3alii MeTaliB y BuIl mapy. EnexTpokpucramnizaiis CruiaBiB
MeTalliB. BrumB mnpupomu Meramy, MO0 OCAIKYEThCS, CKIQay EJCKTPONITY Ta
napaMeTpiB €NEKTPOJi3y Ha CTPYKTYpY Ta BIACTUBOCTI TOKPUTTSI. Makpo- Ta
MIKpOpPO3Citoloua 3/IaTHICTh EJEKTPOJITIB. AICOpOUIHHO-AUY31HHUI MeXaHI3M
BUPIBHIOBAaHHS  TMOBEpPXHI MOKpUTTA. biuckyudi mnokputtsa. Kommno3uiiiini
CJIEKTPOXIMIYHI ~ TOKPUTTS. [ ajnbBaHIYHI TOKPUTTS 3  PO3IUIABIB  COJIEH.
baratomapoBi ranbBaHi4YHI MOKPUTTA. XIMIYHI METOIU OJEp>KaHHS IMOKPHUTTIB 3
BOJAHUX CJIEKTPOJITIB 1 po3miaBiB coneil. Judys3iiHuil crnocid oaepKaHHs
NOKpUTTIB. PiBHsSHHA Audy3ii Wi po3paxyHKy TEXHOJOTIYHUX TapamMeTpiB
oJiepkaHHs MOKpUTTiB. CKI1aJl, 0COOIUBOCTI CTPYKTYPH Ta BIACTUBOCTI KOPO31MHO-
Ta 3HOCOCTIMKMX AUQY31HHUX TMOKpHUTTIB. HamuieHHs wmeraniB (MeTanizaris).
CrocoOu Ta30TepMIYHOTO Ta IJIA3MOBOTO HANWJICHHS HEMETAJEBUX 1 METaJIEeBUX
nokputTiB. CrocoOM BaKyyMHOTO HANWJICHHS METalliB: TEpMiuHE Ta KaTOJHE
HallWJIeHHS, 10HHE oca/pKeHHsS (immadrtamis). OpepkaHHsS  MeTaleBUX 1
HEMETAJICBUX TOKPUTTIB 3aHYPEHHSM Yy pO3IUIaB, HAIUIABKOIO Ta OIUIABICHHSM.
[TnaxyBaHHSI MeTaJIiB IPOKaTyBaHHAM 1 BHOyxoM. JIazepHa 06poOKa MoBEepXHI.

5.3.2. 3axucHI MeTaJieBl MOKPUTTS

Migni mokputtsa. OcobGnuBocti MigHeHHsa. JlarynyBanus. I[luHkoBI Ta
IIMHKBMICHI TTOKpUTTsA. ["anbpBaHiuHe KaamyBaHHs. OJIOB'SIHI Ta CBUHIICBI MTOKPHUTTSI.
AmominieBi mokputta. [lokputrts Tamsdan", TampBamom" Ta "[luakpomert".
Oco0OnuBOCTI MeXaHI3My 3aXHCTy CTall Bif aTMoc(epHOi KOpo3ii ONOB'STHUMHU Ta
ANMIOMIHIEBUMH TIOKpUTTAMU. Jludy3iliHe amiTyBaHHS METaNIB JJs MIABUIIEHHS iX
xkapocTtiiikocTi. HikeneBi mokputts. EnexrposnithyHe Ta XiMIYHE HIKEIIOBAHHS.
bruckyue HikemtoBaHHs. baraTomapoi Ta 6araTOKOMIOHEHTHI TOKPUTTS Ha OCHOBI
HIKeIt0. XPOMOBI Ta XPOMBMICHI TTOKPUTTS. EleKTpomiTHUHEe XpOMYBaHHS PI3HOTO
npusHadeHHs. J(udysiiiHe XpomyBaHHS, TUTAHYBaHHS, ITUKYBAaHHS Ta aJTITyBaHHS.
Bakyymuamuneni mokputts. [lokputTs 3 6;1aropoaHuX ipiAKICHUX METAIIB.

5.3.3. 3axucHiI HeMeTaligyH1 HEOpraHiYHI Ta OPTaHIdYHI TOKPUTTS

Heopraniuni  koHBepciiiHi  mokputts.  OkcuayBaHHS ~— XIMIYHE — Ta
eJIEKTPOXIMIYHE alIOMIHIIO, MarHito, 3ajiasa, Mial Ta iX CIUIaBiB. XPOMYBaHHSIO
®docdaryBaHHs CTaldl B ropsiuMx 1 XOJOJHHMX po3unMHax. HeopraniuHi mOKpUTTA
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(HamuieHl, HaIUTaBJEHI TOIO) OKCHUAHI, CHWIIKaTHI, CKJIaJl Ta KEpPMETHI.
Jlakodap6oBi mnokputrts (JI®II). Knacudikamis Tta xapakrepuctuka JOIL
Kom0OinoBani mnokputts JI®PIL. Ilom6inoBaHi mokputts Metan-JIOIL. Ckman 1
MexaHi3M 3axucHoi aii JIOII. Meroaum nocmigkeHHS Ta KOHTPOIIO 3aXHCHHUX
MOKPUTTIB.

O6poOka  KOpO3IMHOTO  CEpPENIOBMINA,  CIEKTPOXIMIYHMM  3aXUCT Ta
panioHalibHe KOHCTPYIOBAHHS

5.3.4. 3axucHi atmocgepu.

[Mpunun nigdopy 3axucHux armochep. Kiacudikamis ta xapakrepuctuka
3aXUCHUX atMocdep s cTajel, KOJIbOPOBUX METaliB 1 CIUIaBiB. Y CTAaHOBKU JJIs
CTBOPEHHSI Ta KOHTPOJIO 3aXMCHMX aTtMochep. Meroau 3MEHIIEHHS OKHCIICHHS
MeTaniB. 3MEHIIEHHS BMICTY JAenojsipu3zaropa B enekTponitax. Hedlrpamizaris
kacaux cepenoBunl. Koposist npu  BIAKIAAEHHI COJIEW TBEPIOCTI  BOJM.
3actocyBaHHsi  1HTIOITOpiB  KOpo3ii  metamiB.  Kiacudikamis — iHrioiTopis,
e(eKTUBHICTh, MeXaHi3M Aii. TeopeTuuHi OCHOBHM MiAOOpPY I1HTIOITOPIB y PIZHHUX
cepenoBumiax. I[HridiTopu koposii B KUCIMX cepefoBuinax. [Hridiropu koposii
METaNiB y BOJAHMX pO3YMHAX cojied Ta myriB. [Hri6iTopu arMmocgepHOi KOpo3ii
MetaniB. [Hri61TOpH KOPO3ii METalliB Yy HEBOJHHUX PIAKUX CEPEIOBUIIIAX.

5.3.5. EnexTpoxiMiyHUMN 3aXUCT.

Karonumit 3axuct. [lpunnunu Tta edexrtuBHicTh MeTomy. Katomni craHmii
3axucTy. BuxinHi laHi Ta METOU PO3PAXyHKY CTAaHIIIN KaTOAHOTO 3axucty. Twumm,
pO3TalllyBaHHsS Ta PO3PAXyHOK aHOAHUX 3a3emiieHb. [Iporektopuuit 3axuct. CyTh
METOJly, WMOro 3aCTOCYBaHHS [UJIsi 3aXUCTy pI3HOro oOyiagHaHHA. 30Ha [ii
IPOTEKTOPIB, X PO3TAlIYBaHHS Ta PO3MIpPHU, MaTepiaji, METoau KpiruieHHs. OCHOBU
NPOEKTYBaHHS MPOTEKTOPHOIO 3aXKMCTY Ta HUISIXM MOTO BIOCKOHAJICHHS. AHOTHUN
3aXUCT, WOTO MPHUHIIMIHN Ta 3aCTOCYBaHHS /Ui METaliB, CXWIBHUX JI0 TMAaCHBAIIii.
Perynsaropu moTeHIiany Ta eneKTpoAu MopiBHAHHI. OCHOBH TNPOEKTYBaHHSA Ta
TEeXHIYHA peaiizamis. Meroau aHogHoro 3axucty. OmiHka HEOE3NeKH Koposii Bif
Onykarouux ctpymis. [lomepemkeHHs BUHUKHEHHS OiyKaroumx cTpyMiB. [lpuHium
EJIEKTPOAPEHAKHOTO 3aXUCTy Ta HOTO MpaKTHYHA peaii3allisi B BUMAJIKY aHOJHOTO,
KaTOAHOTO Ta CTPYMY, IO 3MiHIO€ThCs. [IpocTHii, moNsipu30BaHUil Ta MOCUIICHHIMA
JIPEHAKX.

5.3.6. 3axuct Bix KOpo3ii Ha CTajAll MPOEKTYBaHHS, 30MPaHHS Ta €KCIUTyaTaIlii

BB enemeHTIB KOHCTPYKIlI Ha KOpO3iiiHI mporecu. HeomHOpinHICTH
MertaneBoi moBepxHi. Hampyxkeni ninsHku. By3bki 3a3opu. BakkomoctymHi Ta
BXXKOOCYITyBaHiI  JUITHKHA. 3acTiiiHi  30HW. JIlokanmi3oBaHe  MOCTYIUICHHS
KOpo3iiiHoro cepenoBuina. OCHOBHI NMPUHILMIIK PAI[iOHATBHOTO KOHCTPYIOBAHHS.
BigcyTHiCTh HECHpUSATIMBUX METAJIEBUX KOHTAKTIB a00 IX 3HEMIKOJKEHHS.
BpaxoByBaHHs Ta mocnabieHHS MEXaHIYHUX BIUTMBIB. YCYHEHHS HaIMpy>KEHHUX 1
BaXXKO JIOCTYMHHUX IUISTHOK, a TaKOX 3acTiHMX 30H. CTBOPEHHS yMOB JIPEHAXKY.
3MEHIIeHHs KUIBKOCT1 3a30piB. 3amoOiKHI OpucTpoi. Bumorum 10 TexHonorii
BUTOTOBJIEHHSI amaparypu. BuOip metany 3aknenku. KapOyBanus miBiB. BuOip
3BapHUX enekTpoAiB. IlpaBuna 3BaproBaHHsA. Tepmiuna oOpoOKa 3BapHOrO IIIBa.
[IpoekTyBaHHS 3aXUCTY Bl KOPO3ii.
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5.3.7. 3acTocyBaHHsI HEMETAJIEBUX MaTePialliB

OcHOBH1 XIMIYHO CTiiiki HemeraneBi wmatepianu (knacudikamis). Bunu
XIMIYHOT'O pyHHYBaHHSI HEMETAJIEBUX MaTepiaiiB.

Cxkman ta OynoBa CHUJIIKATHUX MarteplaiiB, BUCOKOMOJEKYJSIPHUX CIONYK 1
KOMITO3ULIIHUX MaTepiaiiB Ha iX OCHOBI.

Metonu miBUIIEHHS CTIMKOCTI HEMETAJIEBUX MarepiaiiB A0 Jii arpeCUBHUX
cepenoBull. MexaHoTepMiuHa, pajiaiiiiHa, yJIbTpa3ByKoBa 0OpoOKa MOJIIMEPIB.
BBeneHnHst HanoBHIOBaYiB 1 cTa0UIi3aTOpiB. MeToAM BU3HAUEHHS XIMIYHOI CTIMKOCTI
HEMETAJICBUX MaTepialiB.

TepMoCTIHKICT,  HEMETaJeBUX  MaTepiadiB 1 METoau 11 OIIHKH.
TepMogecTpykilist Ta TEPMOOKHUCIICHHS MaTepiajiB OPraHIYHOTO MOXOKEHHS.

CopOwist 1HEpTHOI Ta HEIHEPTHOI MNapu HEMETAIeBUMHU Marepiajamu.
[Ipouiecu mepeHeceHHs Mmapu Ta ra3iB y HemeTaneBux matepianax. [IpoHUKHICTBH
nojiiMepHux MmatepianiB. [lepeHeceHHs JETIOUMX 1 HENEeTIOYMX eJIeKTPOJIITIB.
Metonu BU3HAYEHHS IPOHUKOCTI.

Hedopmariiss Ta MIIHICT, MOJIMEPHUX MaTepiaiiB. BucokoractuuHa
nedopmMailisi Ta perakcariiiHi sBumia B moiiMepax. KiHeTudHa Teopiss MIITHOCTI
C.I.KypkoBa. /IoBroBiuHiCTh TBEPAUX TUI MiJl HABAaHTXKEHHSIM. MO1yJIb MPYKHOCTI
KOMIMO3UIIMHUX MaTtepianiB. BB mMarpuii Ta aucrepcHoi ¢a3u Ha GopMyBaHHS
MEXaHIYHUX BIJIACTUBOCTEW. BIuMB rpaHuIll po3auly MDK KOMIIOHEHTaMU Ha
MEXaHIYHl BJIACTMBOCTI, IPOHUKHICTh 1 XIMIYHY CTIMKICTh KOMIIO3ULIHHUX
matepianiB. OLiHKa Marepiajlly 3a BJIACTUBOCTSIMHM HOro KOMMOHEHTIB. Kopo3iiiHe
PO3TPICKYBaHHSI HEMETAJIEBUX MaTepialliB B arpeCUBHUX CEpEOBUIIAX.

MeToau Bu3Ha4YeHHsS JOBTOBIYHOCTI HEMETAJIEBUX MaTeplajiiB B arpeCUBHUX
cepenoBuiiax. Koposis 6eToHy Ta 3a11300€TOHY.

PO3JILI 4

METOJI KOPO3IMHUX JOCJIJKEHB I BUTIPOEYBAHbB

5.4.1. Knacudikaris metoniB. Kpurepii cTiiKocTi 10 PI3HUX BHUIIB KOPO3Ii.
[Ipuckopeni BUIpoOyBaHHS, iX MepeBard Ta oOMeKeHHs. Meronu BUNPOOYBaHHS
Ha Ta30BYy KOpo3ito. BunpoOyBaHHS Ha KOPO3IiI0 B EIEKTPOTITUIHUX CEPEIOBUIIAX.
[loTeHmiocTaTuyHi Ta TAJIBBAHOCTATUYHI METOAM TOJSPHU3ALIMHUX BUMIPIOBAHb. -
Merton mnonsipu3aIiiiHOro omnopy. XiMidHI Ta EJNEKTPOXIMIYHI METOJU OI[IHKH
CTIKOCTI 0 MIKKPUCTAIITHOL Ta MITIHTOBOI KOpo3ii. BunpoOyBaHHS HAa KOHTAKTHY
Ta MUTMHHY KOpO3ito. BumpoOyBaHHS Ha KOPO3il0 i HAMPYKEHHSIM 1 KOPO3iiHy
BToMy. Hartypri Ta BupoOHWYI BunpoOyBaHHsS.-“KoHTpomb kopo3ii B ymoBax
eKCIUTyaTaIllii.

5.4.2. BuB4eHHsI Ta MOJICTIOBAHHS MPOIIECIB KOPO3ii Ta 3aXUCTy METAJIIB

Ponp dopmanmizaiiii Ta MaTeMaTHYHUX METOJIB MIPH MOJICITIOBAHHI TPOIECIB
KOpo3ii Ta 3axucTy MeTamiB. [l'imore3u, Mojenb, MNapaMeTpu ONTHUMI3allii.
[InanyBaHHs ekcnepuMeHTy: BHOIp Mojenl Ta rinoTe3u. KpokoBuil NpUHIMI
npoBeieHHs ekcnepuMeHTy. lloBHuid daktopuuil muan. dakTopu Ta MpaBuwia ix
BHOOpy. Po3paxyHOK Koe(]ilieHTIB MaTeMaTH4YHOI MOJENl Ta iX 3HAYUMICTb.
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Hpob6oBuii (axtopuuii mian. CratucTuyHa 0OpOOKa pe3yabTaTiB €KCIIEPUMEHTY.
PamwxyBanuss  ¢aktopiB. BusHauenHs 3HaummocTi  (akrtopiB. IlepeBipka
afgexkBaTHOCTI Mopeni. IlpuiiHATTS pimieHbs micast noOyaoBu Moxeni. Pyx go
ONTUMYMY: KPYT€ CXOJI’)KE€HHS, ITOCII1IOBHE CUMILIEKC-TIJIAHYBaHHS.
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I''TABA 6. Heopraniuna ximis

PO3ALJI 1

6.1.1. Ipeamer ximii. Ii micue cepen iHmMX IpUpoaHMYUX Hayk. IIuTaHHd,
AK1 BUBYAE HeOpraniuHa ximiss. OCHOBHI eTany pO3BUTKY HEOpraHiuHoi Ximii. Posb
(b13UKO-XIMIYHUX METOJIB JOCHIIKEHHS ¥ TECOPETUYHUX JUCIMIUIIH y PO3BUTKY
HEOpPraHIYHOi XiMii. 3HAUEHHs] HEOpPraHIYHOi XIMii 11 HApOJHOTO rocroAapcTBa i
oboponu kpainu. Ekojoriudi mnpoOjgeMu eKCTEHCHBHOTO 3pPOCTaHHS XIMIYHOT
npoMucioBocTi. XiMmis Ta ¢dinocodis. JBi dopmu icHyBaHHS Martepli. 3B’SI30K
matepii Ta pyxy. CniBBigHomeHHsi FEifnmreiina. Exepris npu  XIMIYHHX
NepEeTBOPEHHAX. BIMHOCHICTh 3aKOHY 30€peKeHHS Macu. 3aKOH 30€peKeHHs
Marepii.

6.1.2. OCHOBHI 3aKOHU XIMIYHO1 B3a€MOJIi: 3aKOH ABOTaJipo, 3aKOH CTaJlOCTI
CKJIady, 3aKOH KpaTHUX BIJHOIIEHb, 3aKOH €KBIBaJEHTIB. ATOMHA OJMHMIISI MACH.
Yucno ABoraapo. BusHaueHHs aTOMHHX Ta MOJIbHUX Mac (3a 3aKOHOM ABOTajpo,
dopmynoro  MengeneeBa-Knaneiipona, 3a BIIHOCHOIO TyCTHHOIO Tras3iB, 3a
eKBiBaJICHTaMHU, yepe3 npaBuio Jromonra-IITi). BuBig XiMmiuHUX Gopmy.

PO3/11 2

OCHOBHU XIMIYHOI KIHETUKH 1 TEPMOJIMHAMIKH

6.2.1. Crocobu BuUpaXeHHS KOHIIGHTpAIlill pearyryux pEeYoOBUH IIPU
IIPOXO/KEHHI TOMOT@HHHX TPOIIECIB, CIIOCIO BUPAKEHHS MBUAKOCTI TAKUX PEAKITIH.
[ToHsATTS TIpO TOMOTrEHHI Ta TeTEepOreHHl Impoliecu. BrumB KoHIEHTpalii Ha
IIBUJKICTh TOMOTEHHHUX IporieciB. Buim 3akoHy mirounx mac. DizuuHuid 3MicT
KOHCTAHTH IIBUIKOCTI peakiii. Bupa3 nmms 3akoHy IiF04MX Mac y BHUIAIKY
reTeporeHHux peakmii. [IoHATTS mpo MOpPSAOK Ta MOJCKYJSIPHICTh peakiiii.
[ToHsATTS Mpo MeXaHIi3M TMapajeabHUX, TMOCHIJOBHHX Ta CHPsDKECHUX peakiid (3
a0CTpaKTHUMHM TPUKIIAJIAMU).

6.2.2. BmiuB TemmepaTypu Ha IIBUAKICTh TOMOT€HHHX  PEaKIliid.
HeoOxigHicTh eHepreTyHol MiAroTOBIEHOCTI MoJekyn peakmii. [loHATTs mpo
edexTuBHI Ta HeeEKTUBHI 3ITKHEHHS. Po3mojin yacTok 3a eHeprisMu MakcBena-
bonpimana. Erepris  aktuBamii XiMiuHOi peakifii. PiBHSHHS TemmeparypHOi
3aJIeKHOCT1 KOHCTAHTH IIBUIKOCTI peakilii Appeniyca. MeTtonan BU3HaYEHHS €HEpTil
aKTHBAIlll TIpoIeCy Ta IEepPeICKCIIOHSHIIIMHOrO YieHa pIBHIHHA AppeHiyca 3
EKCIIEpUMEHTATBHUX NaHuX. EHepreTnuHi miarpaMu peakiliii (eHepris - KoopAauHaTa
peaxitii).

6.2.3. IlonsTTss mpo karamizatopu. Teopis NPOMDKHUX CIONYK. Brmus
KaTajli3aTopa Ha MIBUAKICTb HPSMOro Ta 3BOpOTHOro mpoueciB. [loHATTS mpo
TEOPII0 aKTUBHOTO KOMILJIEKCY Ha MPUKJIal B3a€MO/1i BOJHIO 3 HOIO0M.

6.2.4. O6opoTHI Ta HEOOOPOTHI XIMIYHI MPOIECH. 3MIHA MIBUIKOCTEH MPSMOT
Ta 3BOPOTHOT TOMOTEHHUX PEaKI[i B Yacl Ha MPUKJIIAJl B3aEMO/I1i BOJHIO 3 KUCHEM.
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BusnaueHHs ctaHy XiMI4HOi piBHOBaru. BuBin Bupa3y ajii KOHCTAHTH pPiBHOBAru
poLecy.

6.2.5. 3cyB XiMi4HOi piBHOBaru. BruiMB 3MIHM KOHLIEHTpalli Ta THCKY B
cuctemMi Ha ctaH piBHoBard. Ilpunnun Jle-Illatenbe. Bupin Bupasy s
TeMIEepaTypHOI 3aJIeKHOCTI KOHCTAHTH PIBHOBArd Mpoliecy. Br3HAYeHHS! €HEPreTHIHOTO
epekry (eHTalbIil) Mpolecy 3 EKCIePUMEHTAIbHUX JaHUX [P0 KOHCTAHTH
PIBHOBAru peakiii npu pi3sHUX TeMIlepaTypax.

6.2.6. Ilonsarra npo TepMoaMHaMIKy. BH3HaueHHS cUCTEMH, 130JbOBAHOI
cuctemu. [loHATTs mpo BHYTpimHIO eHeprito. [lepmmii 3aK0H TEpPMOAMHAMIKH.
3B’S130K MIXK TEIUIOTOI, poOOTOI0, Ta 3MIHOK BHYTPINIHBOI €HEPrii mpu mporeci.
Busig Bupasy Jij1si eHTanbil (TEMJI0BMICTY) CUCTEMH.

6.2.7. Eatanbnis ax QyHkiis ctany. 3akoH ['ecca, ioro umtoctpairis. [ToHaTTs
Npo CTaHIAPTHUH CTaH 1 CTAaHAAPTHI eHTaJbMil yTBopeHHs. CTaHAapTHA CHTATBIIIsN
XIMIYHOTO TIpolecy. 3acTOCYBaHHsI 3aKOHY l'ecca Ijisi OOYMCIIEHHS CTaHAapTHHUX
EHTAIBIIN XIMIYHUX TIPOLECIB.

6.2.8. TloHATTS TIpo Apyruid 3aKoH TepMoauHaMiku. [TOHATTS Mpo eHTPOIiro
AK MIpy WMOBIPHOCTI CTaHy CHUCTEMH, MAaTeMaTHMYHUN 3BEA30K MDK LHUMH
BennunHamu (bonbliMan). 3anexXHICTh EHTPOIi BiA TeMmrmepaTypu, ii 3MiHa Npu
¢dazoBux mnepexonax. CranmaptHa eHtpomis. CTaHmapTHa 3MiHA EHTpOMIi Mpu
XIMIYHHUX TpoIiecax.

6.2.9. HampsMok xiMmiuHoro mporecy. OOMexeHicTh NpuHIUNY beptio-
Tomcena. JIBi pymrifiHi cuiau XiMigHOTO Tiporiecy. [ToHATTS mpo BUTBHY Ta 3B’sI3aHY
eHeprito. BuBinm BupasziB mna BUIbHOI eHeprii [100ca Ta BimbHOI eHeprii
I'enmpmromeiia. Kputepiit MOXKIMBOCTI IPOXOHKEHHS XIMIUHOT peakilii mpHu pi3HUX 3a
BEJIMYMHOIO U 3HAKOM CTaHJAPTHUX EHTANbMIAX W EHTPOMISIX peakuii.
MatemaTuyHuil 3B’S30K KOHCTAaHTH pIBHOBaru IpoLECY 3 BEIWYMHOIO 3MIHU
BUTbHOI eHeprii. TepMoguHaMiuH1 Ta KIHETUYHI YMOBH IIPOXOHKEHHS MTPOIIECY.

PO3JILI 3

BYJIOBA ATOMA

6.3.1. Po3BuTok ysiBieHs mnpo O0ynoBy atroma ([emoxpit, [Ipayt, Mennemneen).
Binkputts ¢idukm ocranaboi uBepTi XIX cr.: karomHi mpomeHi (Kpyke),
pamioakTuBHICTh (bekkepens), BuagumMa yactuHa crnektpy Boanio (bamemep). Teopii
OoynoBu atoma Tomcona, Pesepdopma. Iloctymatu bopa. TloscHenHss Hum
MOXO/KCHHSI JIHIA y CHeKTpl BomaHIO. EHepreTwyHa miarpama juisi €IEKTPOHIB B
aToMi BoJHIO. ['0JTOBHE KBAaHTOBE YHMCIIO.

6.3.2. XBWIBOBI BIACTUBOCTI €NEKTPOHIB (ne-bpoins) Ta mpuHIWMM
HeBm3HaueHocTi (['efizeHOepr) SK OCHOBHI TOJOXXEHHS KBaHTOBO-XBHIJIbOBOI
MexaHikd. [louarTs nmpo kBaHTOBiI yucna. [lpuanun [layni. €MHICTS €TEKTPOHHHUX
00O0JIOHOK.

6.3.3 PiBassaus Ulpenmiarepa. ®izmunamii 3mict VW-dyHKiii Ta ii kBampary.
Marematnunuii Bupa3z W-¢yHkuii nias 1s- Ta 2s-eJI€KTpPOHIB, 3MiHA €JIEKTPOHHOI
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T'YCTMHH 3a]IeXKHO BiJ Bigjani 1o axpa. Enexrponni op6irtani. Ix ¢popma mns s-, p- ta
d-enekTpoHis.

6.3.4. PentreniBchki crnekTpu. IloxomkeHHs JiHIM coektpy. BinMmiHHICTE
ONTUYHOT'O Ta PEHTT€HIBCHKOIO CHEKTPIB. 3aKOH Mo3ii. PEHTreHiBChbKi CIIEKTPHU SIK
mxepeno iHdopMailii nmpo OyaoBy atoma (3apsia siipa, YUCJIO 3allOBHEHUX DIBHIB,
3aCEeJICHICTh PiBHIB).

6.3.5. Atomue sapo. Binkpurts Pesepdopaom saepuux peakuiil. Bigkpurrs
HelTpoHiB. Metoau nocnimxkenusa sanep. IIporonHo-uelitponHa teopis (IBaHeHko,
l'anon, ['eiizenOepr). BzaemomnepeTBopeHHS NPOTOHIB Ta HeWTpoHiB. Criiiki
HYKJIOHH1 KoH(piryparii (“mariuni yucna’”). [lpupona mix HykinoHHUX cuil. Jledekt
Macu. [3otonu Ta 1306apu. Ilnesau 130TOmiB, 3aJ€KHICTh YUCETBLHOCTI IJIES] BiJ
MOJIO)KEHHSI eJIeMEeHTa B NepioguyuHiil cuctemi. [IoHATTS mpo mMeTonu po3AUICHHS
130TOMIB:  €JEeKTPOMAarHiTHa cemapaiis, Tra3zoBa Audy3is, TepMoaAudYy3is,
neHTpudyryBanHs, (pakiiiiiHa neperoHka, eaeKTpoIIis3.

PO3JLI 4

HEPIOJUYHNI 3AKOH /I 1. MEH/IEJIEEBA

6.4.1. Ictopis BigkputTs [lepionuunoro 3akoHy. KoHCTpyKIlisi mepioguyHO1
cucreMu. [lopsimok 3amoBHEHHsS eJeKTpoHHUX opbOitaneit. I[lpaBuno ['yHna.
[IpaBuno KieukoBcbkoro. YUeproBi Ta BaJIeHTHI €JIEKTPOHH B aTOMIB PIZHHUX
€JIEMEHTIB.

6.4.2. Meranmu 1 HeMmeTadu B MEpIOAWYHIA cucTeMi. [HEpPTHI eleMeHTH.
Ilepexigni enemenTu. EdextuBH1 pamiycu atomiB 1 ioHiB. OpOitanbHi paaiyc.
3aKOHOMIPHOCTI iX 3MiHW B mepioai, marpymi. EHepris ioHizarii (1oHI3aIidHUiA
MOTEHITial), CIOPITHEHICTH 0 €JIEKTPOHA, eJIEeKTPOHETaTHBHICTb.

6.4.3. EnekTpoHHa aHajoOTis: TIOBHI Ta HEMOBHI EJICKTPOHHI AaHAJIOTH.
IlepioguyHi Ta HEMEpiOJWYHI BIACTUBOCTI €JIEMEHTIB y NEPIOJAMYHIN CHCTEMI.
KopoTka ta moBri ¢opmMu mepiogudHoi cucTeMH. ['paHuIll MEpioUYHOT CHCTEMH.
3Ha4YeHHS, 3MICT 1 TEPCHEKTUBH PO3BUTKY IMEPIOAUYHOrO 3aKOHY, HOro
di1ocodchka OCHOBA.

PO3JILT 5

TEOPIA XIMIYHOI'O 3B’ A3KY

6.5.1. Po3BHUTOK ysiBIIEHb MIPO BAJICHTHICH Ta XiMIYHUH 3B’ 130K (JIoMOHOCOB,
beprone, bepneniyc, ®pankienn). lonn ta 10HHUHN 3B’s130K. EJEKTpOBaEHTHICTD.
3anexHICTh EHEPTii CUCTEMH Bix Bimjami M ioHaMu. EHepreTrka yTBOpEHHS 10HIB,
10HHHX “MOJIeKyT”’ Ta 10HHUX KpucTtamiB. Exnepris kpuctamiunoi rpatku (popmyia
KanycTuHcbhkoro). [lo3uTuBHI  eHTambmii  yTBOpPEHHS OaraTo3apsgHUX
eJleMeHTapHuX aHIOHIB. OCHOBHI XapaKTEPUCTHKU Ta KpUTEPili YTBOPEHHS 10HHOTO
3B’SI3Ky. 3aJeXKHICTh TUIY KPHUCTAIIYHOI CTPYKTYpPH BIJ PO3MIPIB 10HIB (THUII

XJIOPUAY HATPIIO Ta XJIOPUAY LIE31I0).
6.5.2. KoBanentauii 3B’s30k. [lomimeHi Ta HEMOMIEHI €MEKTPOHHI TapH.
[loHsiTTS mpo KBaHTOBY XiMit0. MeTOJ BaJIeHTHHX CXeM (METOJ[ JIOKajJi30BaHUX
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€IEKTPOHHUX map) 1 wmojens ['eitnepa-JIongoHa A8  MOJEKYJIH BOJHIO.
Enepreruuna miarpama s MosieKyau BoHI0. CUMETpUYHA Ta aHTUCUMETPUYHA XBUIIbOB1
¢yukuii. EnekrpoHHa ryctuHa B MbksiepHoMy ripoctopl. OcHOBHI noJioxkeHHst MBC.

6.5.3. OCHOBHI XapaKTepUCTUKHU 3B’sA3Ky. EHTanbmig 3B’A3Ky (B MOJEKylax
BOJIHIO, METaHy, XJOPUAY BOJHIO), clocoOu ii o0urcieHHs. 3B’ 430K MK €HTAJIBIIEID
3B’SI3KY Ta MDKSJIEPHOIO BIIJAJUTIO0 (MOJIEKYJM TallOT€HOBOJHIB, MPOCTI Ta KpaTHI
3B’SI3KM B MOJIEKYJIaX BYIJIEBOJHIB). [lonsipHICTh 3B’s13Ky. [IMMONBHMI MOMEHT.
EdbextuBHuit  (yacTkoBHWii) 3apsii Ha aroMax |y TIOJSPHUX  CIOJYyKax.
CrHiBBIIHOILIEHHSI MDK HEMOJIAPHUM, MOJISIPHUM Ta 10HHUM 3B’si3kamu. Kputepiit
HOJIIPHOTO KOBAJIEHTHOTO 3B’ SI3KY.

6.5.4. HacuyeHiCTh KOBaJIEHTHOTO 3B’SI3KY y CBITJII TINOTE3M MpPO CIIiH-
BaJICHTHICTh. [IpoMoTyBaHHS. MOXKJIMBICTh YTBOPCHHS KOBAJICHTHHX 3B’S3KiB
aToMaMy pPI3HUX TPyn 1 TepioaiB. AHOMalbHI BaJIGHTHOCT1 JESKUX €JIEMEHTIB
BCTaBHUX  Jekan. [iOpuausanis  opOitaneil:  JiaroHandbHa, TPUTOHAJIbHA,
TETpaepuyHa.

6.5.5. HampsimieHiCTh KOBaJ€HTHOrO 3B’A3KYy 1 TeOMETpis MOJIEKYJd B
HAOMMKCHHSAX: MOJENl B3aEMOJIi YacCTKOBO TMOJSPU30BAHUX AaTOMIB; MOJENl
B3a€EMOJIIT MOJUIGHUX 1 HEMOAUICHUX TIOpUAHUX opOiTaneil; Mojeni HEernoBHOI
riOpuauzanii.  Y3arajbHIOOYa  MOJEIb  BUIMITOBXYBAaHHS  JIOKQJII30BaHUX
enekTpoHHuX nap (xinecri) 1 reomeTpiss GIHAPHUX MOJIEKYII.

6.5.6. KparnHicTs XimMiuHUX 3B’s3kiB. Curma-, Tmi- Ta JelIbTa-3B’S3KHU.
ImocTpanis Ha mpukianl  Moiekynd asory. KoopauHaTuBHUN — (JOHOPHO-
aKmenTopHui  3B’s30K). OcoOaMBOCTI  JAaTUBHOTO 3B’3Ky. JlenmokamizoBaHi
0araTolleHTpOB1 3B’A3KM HA MPUKIIAJI JTBOEIEKTPOHHOTO TPUIIEHTPOBOTO 3B’S3KY B
MoJiekyJi audopany. OCHOBHI XapaKTEepUCTUKN KOBAJIEHTHOTO 3B’ SI3KY.

6.5.7. Meton wMonekymsipaux opoOitaneir (MMO), #oro ocHOBHa ifesl.
[TonsitTa mpo MarematuyHuii anapaT MMO - npuHUUI PO3PaXyHKY MOJEKYJISIPHUX
P-¢pynkuiit enektponis. 38’ s3yroui Ta posciabmoroui MO. Ix ¢opmu mns curma-s-
s, caurMa-p-p Ta mi-p-p - B3aemonii. Enepretwuni pgiarpamu MO romo- Ta
reTeposiIEPHUX MOJIEKYJ eleMeHTIB 1-ro Ta 2-ro nepioay. I[lepesaru MMO mniepen
MBC y nosicHeHH1 BIaCTHBOCTEH MOJEKYJ Ta MOJEKYJSIPHUX 10HIB KHCHIO, 30Ty,
dropy. Enexktponni ¢opmynaun wmosekyn. Hes3s’s3yroui opOitani Ha MOpHKIami
MOJIEKYJH (PTOPUY BOJHIO.

6.5.8. [Tonspu3airis aToMiB Ta 10HIB. 3aJ€KHICTh MOJISIPU3YIOUOT /i1 10HIB Bif
ix pamiyciB, 3apsfiB Ta e€leKTpoHHOI OynoBu. BrnuB mux (axTopiB Ha 31aTHICTH
aHIOHIB TOJISIPU3YBAaTHUCh. |0OH-10HHA, 10H-TUITOIBHA Ta IUIOIb-IATIOIHHA B3aEMO/III.
JlucnepciiiHa B3a€MOJIisl MK HEMOJIIPHUMH MOJIEKyJiaMu 1 cuiin Ban-nep-Baansca.
BonneBuii 3B’s130K, WOTO €HTAJIBINIS, CIIOJNYKH, B SKUX BiH BHUSABISETHCA. SIBHUIIE
KOHTPO MOJIsipu3aliii, Horo BIUTUB Ha TEPMOCTIHKICTh CIONYK (KMCHEB1 KHUCIOTH Ta
ix comi).

6.5.9. Kpucramiyamii ta amoppHUN CTaH pPEYOBHH. THUMHM KPUCTATIYHHX
rpatok. TemmepaTypy TOTUICHHS, KUITIHHS Ta TBEPJICTh 10HHUX, MOJICKYJISIPHUX Ta
aTOMHUX KpHUCTaliB. 3a0apBlICHHS PEUYOBMH SK peE3yJbTaT I1X B3aeMoOAil 3
BUTIPOMIHIOBAaHHSIM. BIUTMB €IeKTpOHHOI CTPYKTYpW Ta TOJISPHU3AIMHUAX SIBUII Ha
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3a0apBi€HHs PEYOBUH. PO3UMHHICTD KPHUCTANIB 3aJIEKHO Bl MNPUPOAU PEUYOBUH 1
PO3UMHHUKA.

PO3JILI 6

PO34YMHU

6.6.1. IlonsTTs mpo cuUCTEMy, KOMIOHEHT, ¢aszy. JlucmepcHi CHUCTEMH:
ucIiepciiine cepenoBuile, aucrnepcHa ¢asa. Knacudikailis 1ucnepcHUX CUCTEM 3a
CTYNEHEM JUCHEPCHOCTI (TpyOOauCIIepCHI, TPaHUYHO-BUCOKOJUCIEPCHI, 10HHO-
MOJICKYJISIpHI) Ta 3a arperaTHAM CTaHOM JUCIEpCHOi (a3 Ta AUCIEPCIHHOTO
cepenoBuuia. Konoinui cucremu. Po3unnu pinki, TBepai Ta razomnofioni. Cnocobu
BUPa)KCHHSI KOHIIEHTpAIlii: MacoBa 4YacTka (IPOIICHTHA), MOJSPHA, MOJSpHA,

6.6.2. Hdiarpama crtany Bonau. IlpaBmio ¢a3 I'i06ca. [loHsTTS mMpo yuciIo
CTymeHiB cB0OOu. TUCK mapu Haj OlHApHUM PO3UMHOM 1 3aK0oH Payinsa. OOMexxeHHs
B IOT0 3aCTOCYBaHHI.

6.6.3. Kpiockomist Ta ebymniockonis. Bianosinni 3akonu Payns. Kpiockomniyna
(ebymiockomiuna) KoHcTaHTa. i ¢isnunmii 3mict. SIBume ocmocy. OCMOTHYHMIA
tuck. Buseaenns 3axony Bant-T'odda. [IpakTuune 3acTocyBaHHs 3aKOHIB P13UYHOT
TEOpii PO3YMHIB, TPUYUHU TO3UTUBHUX Ta HETAaTUBHUX BIIXUJICHB BiJl HUX.

6.6.4. Enexrpomituyna aucortiamis. MexaHi3M aucolriaiii iI0HHUX KPUCTAIiB
Ta TOJIAPHUX MOJIEKYJ Yy 3B’SI3Ky 3 sIBUIIEM riapataiii (conbBataiii). CTymiHb
UcoItianii, Moro 3ajeXHICTh BIiJ] KOHIIGHTpAIlli pO34WHY, MOJISIPHOCTI 3BES3KY 1
MDKSJIEpHOT BiIajli B MOJIEKYJIi, a TaKOX Bl MOJAPHOCTI MOJIEKYJI PO3UMHHUKA
(mienexTpuyHa ctana). CUiabHI Ta cl1a0Ki €IEKTPOJIITH, KpUTEPiH 1X Kiacudikarii.

6.6.5. [3oToniunmuii koedimient. CrocoOu #oro Bu3HauYeHHsS. BuBeneHHS
3QJIEKHOCTI MDK 130TOHIYHHUM KOE(]IIIEHTOM 1 CTyNeHeM Jaucomiarii. YsBHHI
CTYMiHb JHUCOIIAIIl CUJIBHUX €JEKTPOJITIB. [IOHATTS PO aKTHBHICTH 1 KOSPIIIEHT
aktTuBHOCTI. KoHcTaHTa mucorianii ciraOKuX eJIeKTpOJITIB. BuBeAeHHS 3aKOHY
po3Benenus (OctBanba). O61acTh HOTO 3aCTOCYBAHHS.

6.6.6. XapakTep aucorialii TiIpOKCHIIB 3aJIKHO BiJ MOJIIPHOCTI 3B’SI3KiB B
HUX. AHalli3 KHCIOTHO-OCHOBHUX BJIACTHBOCTEH TIAPOKCHAIB Yy MOJEINI 10HHOTO
3B’sI3Ky MK KoMIoHeHTamu. [IpaBuna, siki BU3HAYaIOTh 3MIHM KUCIOTHO-OCHOBHHUX
BJIACTUBOCTEH TIAPOKCHUIIB 3aJIEKHO BiA pajiyca Ta 3apsay LEHTPAIbHOTO 10HA.
Hucomiamiss Bogu. lonHuit mo0yTok Boau. BomueBuii mokaszHuk. CrocoOm ioro
BHU3HaYCHHs. JJ0OYyTOK pO3YMHHOCTI.

6.6.7. Ilponec rimpararii (compBataiii). BB Ha HUX 3apsay Ta panaiyca
iona. Kpwucramorinpatu, BIJUB pPO3MIpiB 10HIB Ha MOXJIHMBICTH IX YTBOPEHHS.
BuBiTproBaHHS Ta pO3IUIMBAHHS COJICH, BILUTMB HAa 11 ABUINA PI3HUX (HAKTOPIB.

6.6.8. da3oBi giarpamMu TBOKOMIIOHEHTHHX CHUCTEM Ha TPUKJIAJIl CHCTEMH BOJIa-
XJIOpH HaTpito. 3acTtocyBaHHs mpaBwia (a3. EBrexTmuHa (KpiorigpaT Ha) TOUKa.
[TonsiTTa npo rigponi3 1 conbBoi3. ['iaponi3 coneli (4 Bunanku). BuBeaeHHs: Bupazy
JUISL KOHCTAHTH TiJpoJli3y pi3HUX cojed. DakTopu, 10 BIUIMBAIOTH Ha 3CYB
piBHOBaru 1npu riaponidi. Ilonsrrs mnpoctynias riaponizy. IlonsTTs mnpo
MIPOTEOJITUYHY TEOPi0 KUCIOT 1 OCHOB.

53



PO3/L 7

EJIEKTPOXIMIYHI BJIACTUBOCTI PO3YUNHIB

6.7.1. OkucHo-BigHOBHI peakilii (OBP). Meroau 3HaxomkeHHsT KOSPIIIEHTIB
piBHsiHb OBP (enextponHuii 6ananc). OCHOBH TeOpii €IEeKTPOJHUX MOTEHIlIaTiB.
EnexTpognuii moTeHLianm MeTaly, 3aJ]eXHICTh Bl AaKTUBHOCTI MeETally Ta
KOHLEHTpallli po3uuny. [IoHATTS npo BogHeBuid enekTpos. CTaHAapTHI €IEeKTPOIH1
noteHuianu. EnexTpoxiMiuHui psg Hanopyr (psa  CTaHAApPTHUX EJIEKTPOAHUX
noteHIianis). opmyna Hepucra.

6.7.2. T'anpBaHiuyHUI eneMeHT. AHalli3 Horo poOOTH Ha MPHUKIaAl MiAHO-
UHKOBOTO enemeHTta Sko6i-Jlaniens. EnexrpopymiiiiHa cuwia rajibBaHI4YHOTO
eJeMeHTa, (akTopu, siIKI Ha Hei BIUIMBaIOTh. [IOHATTS Mpo CcTaHIapTHI penoKc-
NOTEHLIald  HamiBeJdeMeHTIB. TepMoauHamidyHe OOTPYHTYBaHHS MOSKJIMBOCTI
npoxoxeHHss OBP Ha mijcTaBi 3B’SI3Ky MIDK 3MI1HOIO BUIbHOI eHeprii ['1060ca 1
CJIEKTPOPYLIIHHOIO CHJIOI0 TajbBaHIYHOTO enemeHTa. [lpouecu enekTpoinizy.
Karognuit 1 aHogHuil mpoliecu MpH €JNEeKTPOIIi3i PO3UYMHIB 1 PO3IJIaBiB cojied 3
HEPO3UYMHHUMHM 1 PO3YMHHUMU aHOJIAMH.

PO3JILT 8

KOMIUIEKCHI CITOJIVKHA

6.8.1. AromMHI Ta MOJEKYJISpHI crnoiyku. Jlucoramis mOABIMHUX Ta
KOMIUIEKCHUX  COJieH, yMOBHICTh Takoro monauty. OCHOBHI  IOJOKEHHSA
KOOpJWHAIINHOT Teopii BepHepa: KOMILJIEKCOYTBOPIOBaY, JIIraHIu, KOOpAUHAIIHHE
gyucio. Jlocaruenns ta Hemomiku Teopii Beprepa. Ilpupona xiMiuHOTrO 3B’S3KYy B
10HHUX KOMITIEKcax (eIeKTpOoCcTaTHUHUM miaxin). Hemomiku mporo miaxomy.

6.8.2. KoBaneHTHI KOMIUIEKCH. iX OyJoBa Ta MPHUPOJA XIMIYHOTO 3B’SI3KYy 3
norisigy MBC. Hwusbko- Ta BHCOKOCIIHOBI KOMIUIEKCH (BHYTPIIIHBO- Ta
30BHIIIHBO-OpOiTanbHa TiOpuau3aris). [Opuam3anis opOitaneld mpu YTBOPEHHI
OKTaeIPUYHUX, TETPACIPUIHUX Ta KBAAPATHUX KOMIUIEKCiB. MarHiTHI BIaCTUBOCTI
KOMIIJIEKCIB, 1X
OyZ0Ba Ta CTIHKICTH 3aJIE’KHO Bij] €JIEKTPOHHOI Oy/I0BH KOMIUIEKCOyTBOpIoBaya. [1i-
JaTUBHA B3a€MOJisl d-CJIEKTPOHIB IEHTPAIBHOTO 10HA 3 BUIBHUMH OPOITAIIMHU
JIraH/iB.

6.8.3. VsBneHHs mpo Teopilo KpHCTAIYHOTO ToJyig. OCHOBHI MOJOKEHHS
teopii. Eneprernuna giarpama posmieruieHHs d-op0Oitaneii KOMIIEKCOYTBOPIOBayYa B
KPUCTATIYHOMY TI0JI1 OKTAaeIpUIHOT0 KoMIuiekcy. [lapamerp po3mieruieHHs i oro
CHIBBIIHOIIEHHS 3 CHEPri€l0 CMAapOBYBaHHS  E€JEKTPOHIB HA  OpOITaIsIX
[EHTPAJIIBHOTO 10HA, ENEKTPOXIMIYHWI psj JiraHiB, HOTO pOJb MPU BU3HAYCHHI
TUNy TiOpuau3arii. 3B 430K €Heprii po3merieHHs 3 3a0apBICHHSM KOMILJIEKCIB.
daxkTopu, BiJ AKUX 3aJICKUTH TapamMeTp po3mieruieHHs. [[oHATTS mpo Teopiro mos
JIITaH/I1B.

54



6.84. Merox MO B 3acTocyBaHHI 10 OyJoBU KOMIUIEKCIB. EHeprernuni
niarpamu s tetpadropodopar (I11)-iona 1 rekcaakBoturan-(11I)-iona. KommnekcHi
CIOJIYKU 3 HEOPTaHIYHUMHU Ta OpPraHIYHUMU JirangaMu. [ToHSATTS Ipo AEHTATHICTb.

6.8.5. Xenarni, knactepHi Ta OarartosnepHi Komiuiekcu. KoHcraHTa
HECTIMKOCTI - (yHIaMEHTalbHa XapaKTePUCTUKAa KOMIUIEKCHOI  CIOJYKH.
3aNexHICTh KOHCTAHTU HECTIMKOCTI B/l BEJIMUMHU 3apsily Ta pajilyca HEHTPAIbHOIO
10Ha, MOro eneKkTpoHH1 KoH(piryparii Ha npukiaagal amiakaTiB kobansty (II) 1 (III).
[loBeninka KOMIUIEKCHMX CIOJIYK B po3duHax. [HepTHI Ta 1abiibHI KOMIUIEKCH.
[3omMepiss KOMIUIEKCHMX CIOJYK: 1OHI3aliiiHa, KOOpAWHAIlIMHA; TUIOLIMHHA Ta
OpocTopoBa  IMC-, TpaHc- 13omepis. Edexr Tpanc-BmiuBy  (UepHsieB).
HoMeHKnaTtypa KOMIUIEKCHHX CHONyK. IX 3HaueHHs Ui HAyKH, XiMi4HOi
TEXHOJIOT1i, CUIBCBKOIO TOCHOJApPCTBA, MeAuUuHU (pepMmeHTH, XJopodii,
reMOTJIO01H, BITAMIHU).

PO3/1J 9

BYZIOBA TBEPAOI'O TIJTIA

6.9.1. XimiyHuil 3B’S30K Yy KpucTaiax (aroMHa, MOJIEKYJIpHAa Ta 10HHA
KPUCTaIIUHI CTPYKTypH). [OHHA Teopish KpUCTATIYHOTO CTaHy (AHAIOTIS 3 MiAX0A0M,
npuitHsiTUM y Metoal MO). 30oHHa CTpyKTypa MeTadiB (Ha MPUKIAAl MarHii) Ta
HaIBOPOBIAHUKIB (Ha TIPUKIAl CHIIIi0). 30HAa TPOBIAHOCTI, BaJe€HTHAa Ta
3a00pOHEHA 30Ha IX B3a€EMHE PO3TAIllyBaHHS Y BUTIQJKY METAJIiB, HAMIIBITPOBITHHUKIB Ta
TieneKTpuKiB. Pyx enexkTpoHa B MEpiOAMYHOMY IO, YSBIEHHS MPO K-TPOCTIp.
3onu bpimntoena.

6.9.2. EnexTpuyHi Ta ONTHYHI XapaKTEPUCTUKH METaliB, MICIEKTPHUKIB Ta
HaIiBOpoBiAHUKIB. DakToOpH, K1 BU3HAYAIOTH €JIEKTPOIPOBITHICTh IUX PEYOBHUH Ta
il 3aJIEKHICTD BiJ TeMmIlepaTypu. TepMiuHa Ta ONTHYHA IMIMPUHA 3a00pOHEHOT 30HHU.
TemmepatypHa  3aJI€XKHICTh  PYXJMBOCTI  BUIBHHMX  HOCIiB  3apsany B
HaIBOpPOBiTHUKAaX. Po3cifoBaHHSA Ha I10HI30BAaHUX JOMINIKAX Ta aKyCTHYHHX
¢ononax. OcHoBHI TurM JedeKTiB B KpucTaimax: ToukoBi (3a IllorTki, ®@peHzenem-Ha
MPUKIIaAl TENYPUIY KaaMito), JTiHIHHI (quciokarlii). BinxunenHs Bix crexioMerTpii B
CKJIal TBepaux peuoBuH (Oepromninu it maneroHiau Kyprakosa).Ob6macTs icHyBaHHS
O0iHapHOi cmoayku (IHTEpBaj TUCKIB JIETKOTO KOMIIOHEHTA 1 BIATOBINHI CKJIAIM).
Enepretuyni piBHi, SIKi CTBOPIOIOTH BJIACHI Ta JOMIIIKOBI aTOMU B 3a00pOHEHIM
30H1. [loHOpHU Ta aknenTopu. OCHOBHI MOJOKEHHS TEOpii KBA3IXIMIYHUX peakIlii
nedeKTOyTBOPEHHS B TBEpAWX Timax. MeTtoau moOyIOBH ampOKCHUMAIIHHUX
Mojenel AePEeKTHUX CTPYKTyp Ha MPUKIAAlI TEepMaHil0 Ta TEIypHUIy KaaMiio
(HemeroBaHoro 1 JETOBaHOTO). 3aJICKHICTh KOHIICHTPAIII1 JOMIIIIKH B CYMDKHIN (a3l
Ta BiJ TemmepaTypu). AcoliatTh TOYKOBUX Je(deKTiB, iX poib y BHU3HAYCHHI
¢G13MYHUX BIACTUBOCTEH HAMIBNPOBITHUKIB. SIBHUINE camokommeHcarii. Metoau
OTPUMaHHS BUCOKOOMHOTO TEIYPHUAY KaJIMif0, CHOCOOM OO0 MOHO KpHCTai3aIlii.
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PO3/1J 10

EJIEMEHTU PAJIOXIMII

10.1. Binkputts pagioaktuBHOCTI (A. bekkepens), pobotu E. Pezepdopaa, M.
Cknoposebkoi-Kropi, II. Kiopi. VYsBieHHd 10po MeETOOUM BHBYEHHS SIBHIILL
paaloaKTUBHOCTI (JIIOMIHECIICHIIIS] pEYOBHUH, 10HI3a1lis ra3iB, /i Ha (OTOIIATIBKY).
[Tpuniun pobGotu niumnbHuka ['eiirepa. OCHOBHI BUJM PaJllOaKTUBHOCTI: anbda,
Oera, ramma, K-3axomyieHHs, TpOTOHHUIM po3naja, HeWTpoHHUM po3mnajn. [IpaBuio
3cyBy. OCHOBHUI 3aKOH paJl0aKTUBHMX mepeTrBopeHb. llepion HamiBpo3mamy i
paaioakTHBHA cTana. BuBeaeHHs Bupa3y A 3B’ 3Ky MK HUMHU.

6.10.2. PanmioakTMBHa piBHOBara. YSBJIEHHS TIPO METOAW BUIAUICHHS
paZloaKTUBHUX €JIIEMEHTIB 3 MPUPOJIHOI CHPOBUHU: METOAM CIIBOCAIKECHHS,
xpomaTtorpadii ta ekcrpakiii. llItyuna pagioaktuBHicTs (Ipen 1 @penepik Kosmio-
Kiopi). VsBrneHHs npo cmocobu CHHTE3y IITYYHHX pajioizoromniB. Onep:kaHHS
TEXHEI[Il0, HENTYHIl0, IUIYyTOHIIO, TPaHC-TUIyTOHIEBUX €JIEMEHTIB, ypaHy-233
(I'.Cibopr, I'. Dnepon). “/lineHHs” Baxkux sjaep (atomHa Oomba, ypaHOBUU
peaktop). Exonoriuni npo6iemMu aTOMHOT €HEPTETHKHU.

PO3JILT 11

OCHOBHI IIOHATTS T'EOXIMII
6.11.1. ITonsaTTs npo reoximito (BepHaacekuit). XiMIUHHUI CKIIa]l 3eMHOI KOpU
(atmocdepa, rtimpocdepa, nitochepa - BMICT OCHOBHUX 3-4 €IIEMEHTIB).
Po3noBcro/)keHHsT eIeMEHTIB y 3eMHIA Kopi (KJIapkK), y 3€MHIN KyJli, Ha MICAI, Y
Bcecairi. 3B’5130K pO3MOBCIOKEHHS XIMIYHUX €JIEMEHTIB 3 OYJI0BOIO aTOMHHX SIJIEP
1 eleKTpoHHUX 00010HOK aTomiB. [IpaBmna Menneneea, Onno-I"apkinca.

PO3JILI 12
KITACU®GIKALIISI TA HOMEHKJIATYPA HEOPTAHIYHUX CIIOJIVK

6.12.1. Knacudikaiis HeOpraHiyHUX CHOJYK 3a iX CKJIaJ0M, XIMIYHUMHU Ta
(GYHKITIOHATPHIUMH O3HAKaMH. ['oMoCTIOnyku (TIpOCTi peYOBUHM ), O1HAPHI W CKIIa/IHI
TETEPOCIIONYKHA. B3aeM03B’SI30K MK HaWBaXXIMBIIIMMH KJacaMH HEOPTaHIYHUX
cronryk. IIpocti pedoBuHu. Metanm i HeMeTanu B NEPIOJAWYHIN cucTeMi. 3MiHA
METAJIIYHOTO 1 HEMETAIIYHOTO XapaKTepy eJeMEHTIB, (DI3MYHMX BIACTUBOCTEH 1
XIMI9YHO1 aKTMBHOCTI y rpymax i mepiomax. TUNM CTPYKTYp MPOCTHX PEYOBHH.
dopmu 3HAXOKEHHS METaJliB 1 HeMeTaniB y npupoi. [Ipuniunm qo0yBaHHS.

6.12.2. Binapni cnonyku, ix ckiaza i OymoBa. Crionyku 3 KUCHEM: CyOOKCHH,
OKCHUIM, TIEPOKCHIH, 030HIAU. OcobamuBOCTI OynoBu. THUIM OKCHIIIB: COJNIETBOPHI U
HECOJICTBOPHI, OCHOBHI, KHCTIOTHI, aMpOTepHi. 3MiHa XIMIYHOTO XapaKTepy OKCHU/IIB
y Mexax nepioaiB i rpyn. ['amoreninu. Xanskoreniau. Hitpunu, dochinu. KapGiman,
cuminuaM, repmanian. bopuau. Metaniau. Ckimaaai retepocnonyku. [iapokcuan.
Tunu rigpokcuaiB. OcHoBu, nyrd. KucioTHicTe ocHOB. KucmoTu: OE3KHCHEBI,
OKCOKHCIIOTH, 130MOJIIKUCIOTH, TeTeponoiKucioTd. OcHOBHICTH KucioT. Coui.
CoJti KUCHEBMICHUX Ta 0€3KMCHEBUX KUCJIOT. THUIM COJIeH: CepeiHl, KUCIi, OCHOBHI
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(riIpokco- 1 oOKcocoul), MOBIMHI, 3MilIaH1 Ta KOMIUIEKCHI. [IpaBuia HOMeHKIATypH
HEOPraHIYHUX CIOTYK.

PO3JILT 13

METAJIN, BYJIOBA IX KPUCTAJIIB
6.13.1. bynoBa metaniunux kpuctaniB. Enexrponnuii ras. [lpuponaa 38’ 43Ky B
kpuctanax MertaniB. [losicHeHHs (i3uuHux BiactuBocTel MmetaniB. CruiaBu, ix
niarpamu crany. EBrexktuuni cucremu. CrucreMu 3 6e3nepepBHUMH Ta 0OMEKEHUMHU
TBepAUMH po3unHamu . CucTeMH 3 YTBOPEHHSM IHTEpMETali[iB Ta JIUCTETUKA.
3anexHICTh (I3UYHUX BIIACTUBOCTEN 3pa3kiB CIUIABIB BiJ CKJIaAy Yy BHUIAJKY
€BTEKTUYHO1 B3a€MO/I1i, yTBOPEHHSM TBEPAUX PO3UMHIB 200 XIMIYHUX CIOIYK.

PO3JLT 14

BOJIEHb

6.14.1. Micnie BogHtO B mepioanuHiii cuctemi. bynoBa atoma. BaneHTHICTS 1
CTYIIiHb OKHCJICHHS. [30TOnM BOAHIO. ATOMapHHUW 1 MOJICKYJISPHUH BOJICHD.
XapakTep XIMIYHUX 3B’SI3KIB y crionykax. Pi3uuHi Ta XiMIYH1 BIACTHUBOCTI BOJHIO.
®opmu 3HaxomkeHHs B mnpupoji. Crnocodbu no0yBaHHsS. 3acCTOCYBaHHSI BOJHIO.
INapunu. Tunu rigpuaiB: 10HHI, KOBaJEHTHI, MMOJIMEPHI, METAJIIUHI.

6.14.2. Bona. Anomarnisa (i3uuyHuX BIacTUBOCTEeW Bojau. Bakka Boma. Tumm
3B’S3aHOT BOJW: KOHCTUTYIIIMHA, JraHjHa, KpUCTali3alliiiHa, ajcopOlriifHa.
[Tepokcua BoaH!O.

PO3JILI 15

EJIEMEHTU CbOMOI I'PYIIN

6.15.1. 3aranpHa xapakTepucThka. bymoBa aromiB. BalleHTHICTH 1 CTYITiHB
okucneHHs. Iliarpymna ranoreHiB. XapaKTepUCTHKAa €JIEMEHTIB. 3MiHA B MIATPYIIi
aTOMHUX Ta I10OHHUX pajlyciB, 10HI3AI[IMHUN TOTEHIIANIB, CIOPIAHEHOCTI 3
€JICKTPOHOM 1 €JIGKTOHETaTUBHOCTI. BimHOINEHHS g0 BOAM, JIYTiB, METamiB 1
HeMeTariB. TOKCHMYHICTh TayioreHiB. DOpMHU 3HAXO/KCHHS TaJIOTCHIB y IMPUPOII.
Cnocobu 1o0yBaHHA. 3aCTOCYBaHHS TaJOTEHIB.

6.15.2. l'anorenoBoH1. Xapakrep XIMIYHHUX 3B’ s3KIB Y Mosiekynax. CTIMKICTh
MouiekyJl. Acoriariss Moaekyn GpropoBogHto. Di3UUHI 1 XIMIUHI BIACTUBOCTI. 3MiHA
MIIIHOCTI, BITHOBHUX BJIACTHBOCTEH 1 KHCIOTHOrO Xapaktepy. ['amoreHoBomHEBi
kuciIoTi. OcoOMMBOCTI GTOPOBOHEBOT KUCIOTH. XJIOpuaHa Kuciiota. JloOyBaHHS
rasioreHoBoAHIB. Okcuan. KucueBmicHi kucnotu. bymoBa monekyn. CTIHKICTB,
OKHMCHI 1 KHCJIOTHI BIACTHBOCTI. 3arambHi mnpuHOHNU g00yBaHHsA. Cooi
KHUCHEBMICHUX KHCJIOT rajoreHiB. [lopiBHsuIbHA CTIMKICTh 1 OKHMCHAa 3JaTHICTb.
[aTepranoreniam.

6.15.3. Iliarpyma manrany. 3MiHa B MIATPYyNi aTOMHUX Ta I0HHUX PaJIiycCiB,
10HI3AIIMHUX MOTEHIIAIIB 1 €IeKTPOHETaTUBHOCTI. 3MIHA XIMIYHUX BJIACTUBOCTEH.
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®di3UyHI Ta XIMI4HI BJACTUBOCTI MPOCTHX pevoBUH. J[0OyBaHHA 1 3aCTOCYBaHHS.
Okcuan 1 rigpokcuau. CTIRKICTb, KHUCIOTHO-OCHOBHI Ta OKHCHO-BIIHOBHI
BinacTuBOCTI. [lpunuunu nodysanus. Coni Manrany. MaHrasitu.

6.15.4. Manranatu. OKHCHO-BIZHOBHI BiIacTUBOCTIL. [IpuHImnu noOyBaHHS.
[lepmanranatu. OKHUCHI BIIACTUBOCTI IEPMAHTaHATIB Yy KHUCIOMY, JIY)KHOMY 1
HelTpanbHOMY cepenoBuiax. [Ipunnunu noOyBaHHA. 3acTocyBaHHd. IlepTrexHaTu.
Ilep penatu. Crnonyku 3 HemeTranamu. CoJii KUCHEBMICHUX KHUCJIOT 1 KOMIUIEKCHI
cnonykd. IlopiBHAHHS  BIACTUBOCTEH  €JIEMEHTIB NIATPYNM  MaHraHy 3
BJIACTUBOCTSIMU T'aJIOT€HIB.

PO3JILI 16

EJJEMEHTU IIOCTOI I'PYIIU

6.16.1. 3aranpHa xapakTepuctuka. bynoBa aromiB. BaneHTHICTH 1 cTymneH1
okucienss. [linrpyna xanbkoreHiB. 3MiHa B MIATPYM1 aTOMHUX Ta I0HHUX PaJilyCIB,
10HI3AIIHHUX TMOTEHI[IaTiB, CIOPITHEHOCTI 0 €JEeKTPOHA 1 eJIEeKTPOHEraTUBHOCTI.
3MiHa METaJIYHOr0 Ta HEMETAIIUYHOTO XapaKTepy Ta OKUCHO-BIJHOBHOT aKTHBHOCTI
enemeHTiB 'y miarpymi. OcobmuBocTi kucHio. IIpocti pedoBuHu. Di3uuHI
BJIACTUBOCTI. AJOTpomHI Moaudikaiii KuUCHIO. XIMIYHUN 3B’S30K Yy MOJEKyJax
KucHIO 1 o30HYy. llomimopdHi Momudikamii cipku. 3MiHA HEMETATYHHX 1
METaJIYHUX BJIACTUBOCTEH MPOCTUX PEUYOBHMH. XIMI4HI BIacTUBOCTI. OKHCHO-
BIJTHOBHI1 BJIACTHBOCTI. BiIHOIIIEHHS /10 BOJAM, KUCJIOT 1 JIYTiB, METaJiB 1 HEMETaJIiB.
3HaxoKeHHS B Ipupo/Ii. JloOyBaHHS 1 3aCTOCYBaHHS.

6.16.2. XanpkoreHoBoaHl. bygoBa Monekyn. Tepmiuna cTidkicTh. Pi3U4YHI 1
XIMIYHI BJIACTHBOCTI. 3MiHA BIIHOBHOI AaKTMBHOCTI 1 KHCJIOTHOTO XapakTepy.
CipkoBoaeHb 1 cyibbigHa kuciora. JloOyBaHHS 1 3aCTOCYBaHHS XaJIbKOTEHIIIB.
XanpkoreHinu: cepeani 1 kwcni.  IlomixampkoreHimu.  XaJdbKOTCHIIU — SK
HamiBOpoBiMHUKK. Oxcuau HemeTamiB 1 MeTamiB. KHCHEBOBMICHI — CITIOIYKH
xasbkoreHiB. OKCHIM Ta iX MOX1IHI, 0COOIUBOCTI OYI0BH OKCHAIB. BimHOmmeHHs 10
BOJIM, KUCHOT 1 JyriB. OKuCHO-BIMHOBHI BiacTuBOCTi. [loOyBaHHsA. 3acTocyBaHHS
CIPKOBOTO ra3y 1 HOro BILUTUB Ha HABKOJIHUIITHE CEPEIOBUIIIE.

6.16.3. CynbditHa, ceneHiTHa 1 TEeTypuUTHAa KHUCJIOTH. bymoBa Momexkyn i
aHIOHIB KHCJIOT. KucimoTHI Ta OKHCHO-BIZHOBHI BiacTtuBocTti. JloOyBaHHS.
CynbdaTtHa, ceneHaTHa 1 TedypaTHa KUCIOTH. bymoBa MOJIEKys 1 aHIOHIB KHCIIOT.
BrnactuBocTi Kuca0T. 3aeKHICTh OKUCHUX BJIACTUBOCTEN CyNb()aTHOI KUCIOTH Bin
il KOHIIEHTpAIIii.

6.16.4. Tlonicynbdatui kucmotu. Oneym. [IpomucnoBi meTomu A00yBaHHS
cynb(datHOi KucIoTH Ta ii 3acrocyBanusa. Cynbdaru. igpocynbdartu. ducynbdarn.
Cenenatu 1 TenypaTtu. Tiokucnotu Ta ix comi. Tiocymnbdatu. BigHOBHI BIacTUBOCTI
Tiocynb(hary HaTpito Ta Horo 3actocyBaHHs. [loniTiOHaTHI KUCIOTH Ta iX COJIi.
bynosa ix wmonekyn. Ilepokcokucinotu cipku Ta ix comi. Ilepokcocynbdar.
["anoreniau 1 OKCOrasoreHiiu CIpKH, CEJICHY 1 TeIypy.

6.16.5. Iliarpyma xpomy. XapakTepHCTHKa €JIEMEHTIB. 3MiHa B MiArpyIi
aTOMHHMX Ta 10HHHUX pPajalyCiB, 10HI3alIHHUX MOTEHINATIB 1 €JICKTPOHETATUBHOCTI,
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@i3uyHl Ta XIMIYHI BJIACTUBOCTI MPOCTUX PEYOBUH. BIiTHOIIEHHS [0 KHUCHIO,
raJIOreHiB, BOAM, KUCIOT 1 syriB. JloOyBanHs 1 3acTocyBaHHA. OKCHUIU XpOMY,
MonibaeHy i Bonbdpamy. IX CTilKiCTh, KHMCIOTHO-OCHOBHI Ta OKHCHO-BiJHOBHI
BJIACTUBOCTI. BigHomeHHs A0 Boau, KUcCAOT 1 JyriB. IlpuHuunmu noOyBaHHS.
INapoxkcuaun. Ckian 1 ocobmuBocTi OymnoBu Tiapokcuay xpomy (+3). Kuciorho-
OCHOBHI 1 OKMCHO-BIJTHOBHI BJIACTMBOCTI. XpoMaTHa, Moai01aTHa 1 Boib(ppaMaTHa
KUCJIOTH. IX CTifiKiCTh, KHCIOTHI Ta OKHCHI BIACTHBOCTi. I30MOJIKHCIOTH Ta
reTeponoikucioTu. [lpununnu 1o6yBaHHs.

6.16.6. Coni xpomy, MmomnidaeHy 1 BoJibppamy. Xpomatu, Moaidratu,
Bosib(ppamatu. B3aeMHuil mepexim xpomariB y guxpomaTH. OKHCHI BJIACTHBOCTI
xpomatiB 1 auxpomariB. Kpucranorinpatu. Iloasiiini comi. KoMmiekcHi crnomyku.
Kap6oninu. Knacrepni ranorenigu. Ilepokcuani cnonyku. CTIHKICT 1 OKHCHa
3/IaTHICTh MEpPOKCOCTONYK. [TopiBHSAHHS BIIaCTUBOCTEN €JIEMEHTIB MIATPYIH XpOMY
3 BJIACTUBOCTSIMU XaJIbKOTEHIB.

PO3JILI 17

EJIEMEHTU I1 'ATOI T'PYIIN

6.17.1. 3aranpHa xapaktepuctuka. bymoBa aroma. BaneHTHICTH 1 cTymeH1
okucinenus. Iligrpyna aszory. XapakTepuUCTHKa €JIeMEHTIB. 3MiHa B MIACpyIi
aTOMHUX Ta I10HHUX paJiyciB, I1OHI3aIIMHUX TOTEHIIAIB, CIIOPITHEHOCTI [0
€JIEKTPOHa 1 €JIEKTPOHEraTUBHOCTI. 3MiHa MeTauHoro xapaktepy. OcoOJuBOCTI
azory. IIpocTi pedoBuHu, ocoOmmBOCTI OymoBu. CXunbHICTH dochopy, ApceHy i
CTUXIIO JI0 YTBOPEHHS MOJIMEPHUX CTPYKTYp. XIMIYHHMMA 3B’SI30K Y MOJEKYyjax
azory. [TomimopdHi Moaudikallii aHaIoTiB a30Ty 1 0COOIMBOCTI iX Oy/10BU. XIMIUHI
BJIACTUBOCTI. PeakiliiHa 31aTHICTH MOJEKYJISPHOTO 1 aTOMHOTO a3oTy, OuIoro i
yepBoHOro (ochopy. OKUCHO-BIAHOBHI BJIACTHBOCTI. BiIHOIIIEHHS 10 HEMETAIB,
METaNiB, BOJM, KHUCJIOT 1 JyriB. 3HaxXo/pkeHHs B mnpupoai. JloOyBaHHsA 1
3aCTOCYBaHHSI.

6.17.2. BoaneBi cmonyku. bymoBa mosekyn. 3MiHa CTIHKOCTI, peakiiHO1
3IaTHOCTI Ta BIAHOBHHUX BiacTHBOCTei. loHn amonito 1 docdoniro. [MpuHImnmu
noOyBaHHs TiapuAiB miarpynu. Amiak. JloOyBanHs. Piakuii amiak sIK PO3YHMHHUK.
PosunnnicTh y Boji. Peakiii npueananus. AminokoMruiekcu. Coiti amoHito. Peakiii
3aMIIICHHST aTOMIB BOJHIO B aMOHIaKy Ha MeTal. AMiau, imMinu, HiTpuau. Peakiii
OKHUCJICHHS, 3acTOCyBaHHs amoHiaky. [impasun. bymoBa womekynu. XiMiuHi
BnactuBocTi. Comi rimpasonioo. [igpokcunamin. bymoBa wmomekynu. XiMmidHi
BiactuBocTi. Codi TigpoKcuiIaMoHio. A3uaHa kucinora. bymosa monexynu. XiMidHi
BIIACTHUBOCTI.

6.17.3. KucneBi cmonyku azory Ta ix moximai. Okcumu. bymoBa mMonexyi.
Bignomennss 10 Boaum 1 JyriB. OKHCHO-BIIHOBHI BJIACTHBOCTI. [IpuHIMIN
noo0ysanHs. TokcuuHicTh. BriiuB Ha HaBKoJuUIIHE cepenoBuilie. HiTpuTHa Kucnora.
bynoBa Monexkynum kucinotd Ta  HiTput-ioHa. Hitputu. OKHUCHO-BIIHOBHI
BJIACTUBOCT1 KUCJIOTH 1 HiTpUTiB. HiTpatHa kucnora. bynoBa Moiekyiau KUCIOTH 1
HITpaT-10Ha. BiacTUBOCTI HITPaTHOT KUCIOTU. 3aJI€KHICTh OKUCHUX BIACTUBOCTEH
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HITPaTHOI KHUCIJIOTH BiJ ii KOHUEHTpalii. B3aemonis 3 MeramamMu 1 HEMETalaMH.
Metonu noOyBanng. “Ilapceka Boga”. Hitpatu. BnactuBocTi HiTpatiB. TepmidyHuit
PO3KJIaJl HITpaTiB. 3aCTOCYBaHHS HITPATHO1 KUCJIOTU Ta 1i coyiel. A30THI 100pUBa.
TOKCUYHICTH HITPATIB.

6.17.4. Oxcunu ¢ocdopy, apceHy, ctuxito 1 BicMyTy. OcoOIUBOCTI OYIOBU.
BinHomenns a0 Boau, KHCIOT 1 JyriB. PochopoBMICHI KUCIOTH Ta iX COJIL.
INnodocditaa kucnora 1 rinogocditu. ocdirna kucnora 1 pocditu. Mera-, au- i
nomidocdarna kuciaoTa Ta ix coii. Oprodocdarna kucnoTa 1 ii comi. JJoOyBaHHS 1
3acTocyBaHHs opTodocdaTHoi kuciotu. DochopHi 1006pUBa.

6.17.5. Tigpokcuaum apceny, ctubiro 1 BicmyTy. KuciaorHo-ocHoBHI Ta
OKHCHO-BiHOBH1 BiactuBocTi. Comi. OcoOMMBOCTI TiApoJizy cojied CcTuOi 1
BicMyTy. CHOJyKM €JNEeMEHTIB MIATPYNnH a30Ty 3 HEeMeTajJlaMd 1 MeTallaMHu.
[amorenign. XanbKOreH1IH.

6.17.6. Iliarpyna Bananitro. XapaKTepUCTHUKA €JIEMEHTIB. 3MIHA aTOMHUX Ta
10HHUX paJiiyciB, 10HI3AIIMHUX MOTEHIIANIB 1 €JIEKTPOHETaTUBHOCTI. DI3WuHI Ta
XIMIYHI BJIACTUBOCTI MPOCTHX PEUOBUH. BiTHOIIEHHS 10 KHUCHIO, BOJH, KUCIOT 1
ayriB. Okeunu 1 riapokcuan. KucnoTHo-ocHOBHI BiaacTUBOCTI. CIIOJIYKH €JIeMEHTIB
3 Hemetasamu. [amorenigu. KomrmekcHi cronyku. IlopiBHSHHS BlacTUBOCTEH
€JIEMEHTIB Ta iX CIOJIYK 3 BIIACTUBOCTSMHU €JIEMEHTIB MIATPYIN a30Ty.

PO3/ILI 18

EJIEMEHTU YETBEPTOI I'PYIIU

6.18.1. 3aranpHa xapakTtepucthka. bymoBa atomiB. BajeHTHICTBH 1 CTymeHi
okucnenHs. Iligrpyma Byriemp. XapaKTepuCTHKa €JIE€MEHTIB. 3MiHA B MiArPyIIi
aTOMHUX Ta 10HHUX pajAiycCiB, 10HI3aIIMHUX IMOTEHINATIIB 1 €JIEKTPOHETaTUBHOCTI.
Oco0iMBOCTI XIMIYHHMX 3B’S3KIB BYIJICIIO 1 CHIIIIIO. 3MiHA METaJiYHOTO Ta
HEeMeTalliyHOTo Xapaktepy. OcobnuBocTi Byriento. [Ipocti peuoBunu. IloaimopdHi
moaudikaiiii. OcobmuBocTi ix OymoBu. HamBIpoBITHUKOBI BIIACTUBOCTI CHUIIIIIIO Ta
repmaHito. XiMiuHi BiacTUBOCTI. OKHUCHO-BIAHOBHA 3AaTHICTh, BIJHOIICHHS O
KHCHIO, METANiB, BOJM, KHUCJIOT 1 JyriB. 3HAXOKEHHS B TPHUPOMAl, NPUHIIUITH
noOyBaHHs 1 3actocyBaHHs. BomueBi cnomyku. bymoBa wmonekyn. PeakmiitHa
3/IaTHICTh METaHy Ta 1HIUX TiapuAiB. [IpuHIMnM 100yBaHHS.

6.18.2. Kucnesi cnonyku Ta ix nmoximai. OKCuan Byrien. XiMIi4HUNA 3B’ 130K
y MOJeKyn MOHOKcuny. BigHoBHI BmactuBocTi. Peakiii mpuennanns. KapOoHinm
MetaniB. TokcH4HICTh yagHOoTO Ta3y. Juokcua. bynosa monekynu. BinHomenHs m0
Boau 1 nyriB. JloOyBaHHs ¥ 3acTocyBaHHs. BrumB Byriekucioro rasy Ha
HaBKOJIMIIHE cepenoBuile. KapOonaTtHa kucimorta Ta ii comi. bBymoBa Monexkynu
KHCIIOTH ¥ KapOonat-ioHa. BmactuBocti kucnotu. KapOGonatw, rimpokapOoHaTH,
rinpokcokapbonatu. TepmivuHa CTIHKICTh KapOOHATIB. 3aCTOCYBaHHS.

6.18.3. Oxcumu cmiimiro. OcoOnmBOCTI OyI0BH JTHOKCHAY criimito.Ksapir,
KBapIlleBE€ CKJIO: 3aCTOCYBAaHHS B HAIIBIPOBIIHUKOBIM TexHili. BimHOIEHHS 10
BOJY, KUCHOT 1 ayriB. CuilikaTH1 KUCJIOTU. MeTa-, OpTO- Ta MOJIICHIIIKATHI KUCIIOTH.
Oco6nuBocTi ix OynoBu. JloOyBanHs. 3011 U refi CHIIIKATHUX KUCTOT. Cuilikaressb.
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Coni cunikaTHUX KHUCIOT. Merta-, opTo-, mojicuiikatu. Amtomocuiikatu. CKIio.
Curtanu.

6.18.4. Oxcunu ¥ TiAPOKCUAM TE€pMaHilo, 0JI0Ba 1 CBUHIIO. iX MOPIBHSAJIbHA
CTIMKICTh, KHCJIOTHO-OCHOBHI Ta OKHCHO-BITHOBH1 BiacTUBOCTI. [lpuHummm
noOyBanHs. Coui FIAPOKCHUIIIB METAJIB Y KaTIOHHIN Ta aHIOHHIN opmax. Crioyku
3 HEMETAJIaMH. Cynbdinu. CipKOBO/ICHb. Tiocnonyku. ["anorenigu.
lNanorenoxkomiiekcu. Crnonyku 3 azotoMm. IlianoBonmenn. IlianimHa xwuciora.
Miamimu. TokxcuunicTe miaHigiB. TiomiaHoBoAeHb. TioliaHaTHA KHCIOTA Ta
tiomianaTu. Cronyku 3 metaniamu. KapOigu. Tunu kapOinis. Cuminuau.

6.18.5. [liarpyna Tutany. XapakTepucTHKa €JIEMEHTIB. 3MiHa aTOMHUX Ta 10HHUX
pajiyciB, 10HI3AIIMHUX TMOTEHIAIIB 1 €JIEKTPOHETaTUBHOCTI. DI3MYHI Ta XIMIUHI
BJIACTMBOCTI TMPOCTUX PEYOBHH. BiMHOIIEHHS 10 KHUCHIO, BOAHW, KHUCJIOT 1 JIYTiB.
Oxcuau Ta rigpokcuau. Ocobnupocti Oynou. BractuBocTi. BigHomeHHs 10 Boau,
kucnor, nyriB. Comi: Tutanaru, umpkonatu, radHatu. BracTtuBocTi conei.
Cnonyku 3 Hemeranamu. [amorenimu. OxcorajsoreHigu. [ aJoreHOKOMIIIEKCH.
XanpkoreHinu. [lopiBHSHHS BJIaCTUBOCTEN €JIEMEHTIB MIATPYNH TUTAHY X CIIOIYK
3 BJIACTUBOCTSIMH €JICMEHTIB MIATPYIH BYTJICIIIO.

PO3/ILI 19

EJIEMEHTU TPETLOI I'PYIIN

6.19.1. 3aranpHa xapakTepucTuka. bymoBa aromiB. BajleHTHICTH 1 CTymeHi
okucnenHs. Ilinrpynma Oopy. XapakTepucThka e€JIeMEHTIB. 3MiHa B MIATpyIIi
aTOMHUX Ta 10HHUX pajlycCiB, 10HI3aIIMHUX IMOTEHIATIIB 1 €JIEeKTPOHETaTUBHOCTI.
3MiHa METaJIYHOr0 Ta HeMeTaaldyHoro xapaktepy. OcobmuBocti 60py. Di3uuHi Ta
XIMIYHI BJACTUBOCTI OOpy. BimHOIIEHHS [0 KHCHIO, BOJM, KHCJIOT 1 JYTiB.
JloOyBanHs1 1 3actocyBaHHs. BomneBi cnonmyku. bopanu. OcoGiuMBOCTI XIMIYHUX
3B’s13kiB. CTIMKICTH 1 peakiliiHa 31aTHicTh OopaniB. ['igpunodopatu. Okcun 6opy Ta
roro moxigHi. OcobmmBoCTI Oyn0BU OKcuay. BrmactuBocTi. BigHomeHHs 10 BOAM,
ayriB. Opto-, Mera-ta monidoparHi kuciotd. Ckmax 1 OymoBa. Opto-, MmeTa-,
nonibopatu. TerpaGopar Hatpiro. [amorenigm Oopy. Peakuii mnpuenHanHs.
Terpadtopobopatna kucrnora. Dropobdoparu. Hitpug ©Gopy. IlomimopdHi
Moaudikarii. BaactuBocti. bopa3zoin. bopunn.

6.19.2. ®i3uyni Ta XiIMiYHI BIACTHBOCTI METajiB miaArpymu Oopy. XiMidHa
aKTHBHICTh. BiTHONICHHS 10 KHWCHIO, BOJHW, KHCJIOT 1 JIYriB. 3HAXOJDKCHHS B
npupoxi. J{lobyBanus i 3actocyBaHHs. OcoOmmBocti OymoBu. Oxcuau. CTilKicTh
OKCUMIB, OKcua amoMiHio. [impokcuau. KuciaoTHO-OCHOBHI — BIAaCTHBOCTI.
Bignomenns 1o xuciot ta ayrie. [igpokcun amrominito. Comi. Comi amoMiHiiO B
aHlOHHIM Ta KaTioHHIH ¢opmax. KommuekcHi cnomyku. [loaBiiiai coi.
[TopiBHsUTBHA XapaKkTepucTHKa coneil. CroyKy 3 HeMeTalaMH Ta MeTajJaMHu.

6.19.3. Iliarpyma ckanpaito. XapakTepUCTUKA €IEMEHTIB. 3MiHa aTOMHHX Ta
1I0HHUX pajiyciB, I10HI3AIHHUX TMOTEHIIANIB 1 eJeKTpOHEeraTuBHOCTI. PoauHu
JIAHTAHOIAIB Ta aKTUHOIMIB. PigkicHozemenbH1 enemeHTH. [liapoauHu 1mepiro Ta
iTpito. Di3uyHi Ta XIMIYHI BJIACTUBOCTI MPOCTUX PEUYOBHUH. 3MIHA XIMIYHOT
aKTUBHOCTI. BiIHOIIEHHS M0 KHCHIO, BOJIM, KHCJIOT. 3HAaXO/)KEHHS B IPHUPOI,
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no0yBaHHs Ta 3acTocyBaHHA. OKCUIM Ta T1IPOKCUIA. 3MIHA KUCIOTHO-OCHOBHHUX Ta
OKHCHO-BIIHOBHMX BiactuBocTteid rigpokcuaiB. Comi. KoMIuleKcHI CHOTyKH.
Cnonyku 3 HemeTanamMu Ta MeTajgaMu. lIopiBHsUIbHA XapaKTepUCTUKA €JIEMEHTIB
TOJIOBHOI i MOOIYHOI MIArPYH Ta iX CHOJIYK.

6.19.4. Poauna naHTaHOiAiB. XapaKTepucTuKa ejneMeHTiB. Micie B
nepionyHii cuctemi. 3MiHa aTOMHHMX Ta IOHI3ALIMHUX pPajalyciB, 10HI3aLIMHHUX
NOTEeHLIAB Yy poauHi. @Di3UyHI Ta XIMIYHI BIJIACTUBOCTI MPOCTUX PEUYOBHH.
BinHomeHHs 10 KUCHIO, BOAM, KUCIOT. JloOyBaHHs i po3nuieHHs. HaiiBakiupinii
conyku. Oxcunu. ['inmpokcuau, 3MiHa iX KHUCIOTHO-OCHOBHUX BJIACTUBOCTEH Yy
poauni. Comi. Cionyku 3 HEMeTaJlaMHi Ta MeTajaMH. 3aCTOCYBaHHS JaHTaHOI/IB Ta
1X CIIONYK.

6.19.5. Poauna axTuHOimiB. XapakTepucTHKa eJeMeHTIB. Micue B
nepioguyHiil cucrtemi. 3MiHA AaTOMHUX Ta I10HHUX pajlyciB, 10HI3AIIMHUX
noTeHmiaiaiB B pojauHi. Di3uyHi Ta XIMIYHI BJIACTUBOCTI TMPOCTUX PEUYOBHH.
BinHomiennst 10 kucHro, Bomu, KucioT. JloOyBaHHS 1 posnuieHHs. HaiBaxiuBimii
cnonyku. Crionyku akTuHOiAIB (+3). Cnonyku Topito (+4) Ta ypany (+4). Cnonyku
ypany (+6): OKcHJa, TIIPOKCUAM, TajoreH 1AW, ypaHaTH, COJi JTHOKCOypaHy.
Crnonykd HENTYHiIO 1 IUIyTOHIO. PamioakTUBHICT, aKTHHOIAIB. Tumu peakiiit
pamioakTuBHOTrO po3nanay. CuHTE3 TpaHCYpaHOBUX Ta TPAHCAKTHMHOITHUX
eneMeHTiB. [IopiIBHSIHHS BIaCTMBOCTEH CIOMYK JIAHTAHOI/I1B Ta aKTUHOI/IIB.

PO3/I1JI 20

EJIEMEHTU JIPYT'OI 'PYIIN

6.20.1. Iligrpyma Oepwrito. XapakTepUCTHKA €JIEMEHTIB. 3MiHA B MiATPYIi
aTOMHUX Ta 10HHUX pajAiycCiB, 10HI3aIIMHUX IMOTEHINATIIB 1 €JIEKTPOHETaTUBHOCTI.
3MaTHICTh 10 YTBOPEHHS CIOJYK KaTiOHHOI (opMH 1 10 KOMILIEKCOYTBOPEHHS.
Ocob6mmBocTi 6epwrito. JlyxkHO-3eMenbH1 MeTanu. Pi3uyHI Ta XIMIYHI BIACTUBOCTI
MeTajiB. BimHOIIEHHS 10 HEMeTaliB, BOJM, KHUCJIOT. BimHomeHHs Oepuiio 10
nyriB. JloOyBanus 1 3actocyBaHHA. ['iapuau. OcoOMUBOCTI CTPYKTYpH TIIPUIIIB.
BnactuBocTi. Ilpuamunu moOyBanus. KucHeBi cmonyku. OKCUIHW, MEPOKCHIH, iX
CTPYKTypa 1 CTIHKICTh. BigHOIIEHHS 10 KHCIOT, OCHOB, JyTiB. [iIpOKCHIH.
KucnotrHo-ocHOBHI BIIaCTUBOCTI. AM(OTEPHICTD T1APOKCUITY OCpHUIIITO.

6.20.2. Tlpuamunu noOyBanHs TiapokcuaiB. Com. Kpucramorigpatu. Comi
Oepunito B KaTiOHHIN Ta aHiOHHIN (hopmax. KommiekcHi cnonyku. ['inmpomni3 conei
Oepunito Ta MarHito. [anoreniam, HiTpaT, cynbdaru, kapoonatu. TBepaicTh BOIH
Ta METO/H ii yCyHeHHs. TOKCHYHICTB CITOYK OepHiiro 1 6apiro.

6.20.3. Iligrpyna nuHKy. XapakTepUCTHKA EJIIEMEHTIB. 3MiHa aTOMHHX Ta
10HHHX pajiyciB, I0HI3AMIMHNX MOTEHITIAIB 1 €eKTPOHETaTUBHOCTI. CXWIBHICTH 70
KOMITJIEKCOYTBOpeHHsA. Di3uyHi 1 XIMIYHI BIACTUBOCTI TMPOCTHUX PEUOBHUH.
BigHomeHHss 10 KHCHIO, BOAW, KHUCIOT 1 JyriB. AManbramu. 3HAXOJKCHHS B
npupoji, Ao0yBaHHs 1 3acTtocyBaHHi. Okcuau 1 rigpokcuau. BmactuBocTi.
BignomenHs 10 Boau, KUCIOT 1.1yriB. [IpuHIunu n1o0yBaHHS.
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6.20.4. Comi. Kpucran origpatu. XadbKOT€HIAM KaJMIO SK BaKJIUBI
HaIlIBIPOBIJHUKH:  Cylb(ig Ta Teaypua  Kaamilo, CcHnocodu  100yBaHHS
MOHOKpPHCTAJIIB, iX BJIACTHBOCTI Ta 3acTocyBaHHsA. CoJll LIMHKY B KaTIOHHIA Ta
anionHii ¢opmax. Com pryti (+1). Kamomens. T'igponiz coneit. Kommiekchi
CHOJNYKUA. TOKCHYHICTh PTYTI Ta CHOJYyK Kaamito Ta pryTi. llopiBHsuibHA
XapaKTepUCTHKA FOJIOBHOI M OOIYHOT MIATPYII.

PO3JLT 21

EJIEMEHTU IIEPIIOI T'PYIIU

6.21.1. 3aranbHa xapaktepuctuka. bynoBa aromiB. BajeHTHICTH 1 cTymneH1
okucnenns. Iliarpyma mayXHUX MeTamiB. XapaKTepUCTHKA €JIEMEHTIB. 3MiHA B
OiATpYINi  aTOMHUX Ta 10HHUX  pajiyciB, IOHI3alifHUX MOTEHIATIB 1
eneKkTpoHeraTuBHOCTI. Oco0MuBOCTI JiTit0. Di3uuHi Ta XIMIYHI BIaCTUBOCTI METAIIB.
BinHomenns no HemeTtaniB, Boau, KucioT. [lommpenns B npuponi. JloOyBaHHS i
3acrocyBanHs. ['iapuau. Ctpykrypa. BiaactuBocTi. [Tpunmun qoOysanHs. KucHesi
CIIOJTYKH: OKCHJIM, TICPOKCHJIM, HaJ TEPOKCHIH, 030H imu. bymosa. IlopiBHsIbHA
CTIMKICTE. BigHomenusa 1o Boau. BiactubocTi.

6.21.2. I'impokcuau. BnactuBocTi. 3MiHa cuiau ocHOB. [IpuHiiunu 1oOyBaHHS.
Kayctuuna copga. Comi. MOXIMBICTE YTBOPEHHS KPHUCTAJOTIAPATIB 1 KOMIUIEKCIB.
BnactusocTi. ["amoreninu, XaJdbKOreHI U, HITPUIU, HITPATH, CyabdaTu, kKapOOHATH.
Cona xanplIMHOBaHA, KpUCTaldiyHa, mUTHAa. Metonu nobyBanHs comu. [loTar.
Kamiitai no6pusa. ['maybeposa cinib. 3acTOCyBaHHSI COJICH.

6.21.3. Ilinrpyma wmimi. XapakTepucTHKa e€JIeMEHTIB. 3MiHa aTOMHHX Ta
10HHUX pajlycCiB, 10HI3AIHHUX MOTEHIIIATIB 1 €IeKTPOHETaTUBHOCTI. 3JaTHICTh 0
YTBOPEHHS KaTIOHHOI Ta aHIOHHOT ()OpM, KOMILIEKCOYTBOpeHHs. D3M4HI ¥ XIMIUH1
BJACTUBOCTI MeTamiB. BigHomieHHS m0 KHCHIO, KuciOT 1 JyriB. IlpuHnmmm
no0yBaHHS, TiIPOKCUIU. KHCIOTHO-OCHOBHI BIACTUBOCTI. BimHOIIEHHS 10 BOJIH,
KHUCIIOT, JIyTiB. [IpuHImnu noOyBaHHS.

6.21.4. Comni. Kpucranorinpatu. Coni B KaTIOHHI Ta aHIOHHIA (dopmax.
BrnactuBocti. baktepunumna nmisi ioHiB cpibma. ["amoreHimu, HiTpatu, cynbdaTi,
kapOonatu. CBITIOUYTIMBICT, TalOreHIAIB cpidma. KOMIUIEKCHI  CHONYKH.
["anoreno-, miano-, aMiHO-, aKBaKOMIUIEKCH. TeTpaxiiopaypaTHa KHCJIOTa Ta ii COJi.
[TopiBHsUTPHA XapaKTEPUCTUKA €IIEMEHTIB T'OJIOBHOI Ta TOOIYHOT MATPYTI.

PO3JLI 22

EJIEMEHTU BOCbMOI I'PYII
6.22.1. 3aranpHa xapakTepucTHKa. bymoBa aromiB. MoJIMBI BaJe€HTHOCTI Ta
CTymeHi okucleHHd. [linrpyma iHepTHUX eleMeHTIB. XapaKTEepUCTHKA €JIEMEHTIB.
3MiHAa B MATPymi  aTOMHHMX  pajalyciB, 1OHI3AIlIMHUX  TIOTEHIlIATIB 1
€JIeKTpOHEraTUBHOCTI. [IpruurHu XiM14HO1 iHEpTHOCTI. OCOOIUBOCTI Telliio 1 HEOHY.
@i3U4H1 BJACTUBOCTI IHEPTHHUX Tra3iB. XapakTep MIXKATOMHOI B3aeMoO[lii. 3MiHa
TeMreparyp TolUieHHs 1 kumiHHs. [lommpenHs B npupoal. Metoau BUAUICHHS Ta
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po3AuIeHHs. 3acTocyBaHHS. XiIMI4HI BIAaCTUBOCTI. DTOPUIU KCEHOHY, KPUITOHY,
panony. Ilpunnunu ix noOyBanHsA. ['inponi3. KHCHEBMICHI CIOTYKH KCEHOHY.
Kcenonatni kucnotu. KceHonatu 1 mepkceHoHatu. JloOyBaHHS 1 BJIACTHBOCTI.
KinarpatHi cionyku aproy i HOro aHajioriB.

6.22.2. Ponuna ¢epoiniB. XapakTepucTuka €JEeMEHTIB. 3MiHA aTOMHHX Ta
IOHHMX pajlyciB, 10HI3alIMHUX MOTEHIIANIB 1 E€JIEKTPOHEraTUBHOCTI. 3JaTHICTb
€JIEMEHTIB /10 YTBOPEHHS KAaTiOHHOI Ta aHIOHHOI (OPM, KOMILJIEKCOYTBOPEHHS.
®di3uyHl ¥ xiMiyHi  BractuBocTi  MetamiB.  ®epomarneruku. I[lomimopdHi
Moaudikanii. BinHomeHHs g0 KHCHIO, BOAW, KuCHOT, JyriB. IlipodopHi
BiacTuBOCTi. Criikicts 110 koposii. Oxerm. BiactuBocti. BinHOIIEHHS 10 BOAM, KHUCIIOT,
ayriB. [punmunu no0yBanns. ['igpokcuan. KucioTHO-OCHOBHI Ta OKHMCHO-BIIHOBHI
BJIACTUBOCTI. BiTHOLIEHHS 1O BOAM, KUCIOT, JyriB. [IpuHiunm 1o0yBaHHs.

6.22.3. Comi. Kpucranorigpatu. Iloaiitni comi. OcHoBHi comi. Comi B
KaTIOHHIA Ta aHiOHHIM ¢opmax. Brnactuocti coneit. Criiikicts. ['inpomnis. OkucHi
BnactuBocTi. ®deputn. @Depatn. Ilpunuunu noOyBanHs. KomruiekcHi cromyku.
BinHOCHA CTIMKICTh TPOCTUX 1 KOMIUIEKCHUX COJICH. AKBa-, aMiHO-, TIIPOKCO-, I11aHO-,
TioriaHokoMIuiekcu. KapOoninu. baratosiiepHi komriekcu. [lommpeHicTs y pupo/Ii.
Meronu noOyBanus. CriiaBu: YaByHHU, CTalll. 3aCTOCYBaHHSI.

22.4. PonuHa TUIaTUHOIAIB. XapakTEepUCTHKA €JIeMEHTIB. 3MiHa aTOMHUX Ta
10HHUX pajlyciB, 10HI3ALIMHUX TOTEHIANIB 1 E€JIEKTPOHEraTUBHOCTI. 3JaTHICTh
€JIEeMEHTIB 70 YTBOPEHHS KAaTIOHHOI Ta aHIOHHOI (OPM KOMILIEKCOYTBOPEHHS.
®di3u4Hi ¥ XIMIYHI BJACTUBOCTI MeTaliB. XIMIYHA aKTUBHICTh 32 3BUYAHHUX YMOB 1
npu HarpiBaHHi. Micuie B psal Hanpyr. BimHoIeHHS 10 KHCHIO, BOJHW, KHCIIOT,
JyTiB, 1Apchkoi Boau. BumaineHHs, posnuieHHs 1 adiHax miatuHoiniB. Okcuau i
rigpokcuau. OcoOimBocTi nmiagu pyTeHik-ocMi. Coumi: pyTeHaTH W OCMAaTH.
Terpaokcuau pyreHiro Ta ocMmiro. Crionyku 3 HemeragaMu. KOMIUIEKCHI CTHIOYKH.
KarionHi, aHIOHHI Ta HEUTpaJibHI KOMIUICKCH. | eKcaxJIOpIuIaTHHOBA KUCIOTa Ta i
couti. [lopiBHSIHHS BJIaCTUBOCTEH IIJIATHHOIIIB 3 BIACTUBOCTIMU (PepoiiB.
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I'JTABA7. TexHoJ10rie OJiMEePHUX I KOMIIO3UIITHUTL MaTePaJIiB
PO3/LI 1

TEXHOJIOI'TA TINTACTMAC

OCHOBHI HampsMKA PO3BUTKY BHpOOHHUITBA IactMac. (OcoOIMBOCTI
BUKOPHCTAHHS IJJACTUHYHUX Mac B PI3HUX Taly3sX HApOJHOTO TOCMOIapCTBa
Vkpainu. IlomiMepun gk Qakrop CTaOUIBHOCTI €KOHOMIKM 1  PO3BHUTKY
npomucioBocTi. dizuko-ximisa nomimMepiB. Po3uuHu 1 po3miasu nosiMmepis.Meroau
OI[IHKM B'I3KICHUX BJIACTUBOCTEW PO3UMHIB 1 po3IiaBiB momdimepis. [lpumanu s
OLIIHKM B'A3KICHUX XapakTepucTuk. KineMaThuHa Ta AMHAMIYHA B'SI3KOCT1 PO3YMHIB.

MonekynsipHi xapaktepuctuku noiniMmepi. PiBusuas MKX /Mapka-Kyna-
XayBinka/ MoneKyIsspHO-MacOBHI PO3MOJILT Ta 3200 HOTO BU3HAYCHHS.

Peonoris po3mnaBiB nosjimepiB. OCHOBHI YSABIEHHS MPO TEYIIO MOJIIMEPIB.
Knacudikaiis HeH''oTOHOBChKUX pinuH. [lceBmoryacTuuni 1 AuIaTaHTHI PIAVHHU.
TukcoTponHi Ta peonekcHi piquHu. [IoHITTS npo npuBeneHi ePeKTUBHY B'SI3KICTb.
3acobu BuMIiproBaHHA B'a3KocTi. B'sskomeTpu. Knacudikariis, npuniun aii. 3acoou
00poOKHM B SI3KOMETPUYHMX JaHMX. BIUIMB Temmeparypw 1 THUCKY Ha B'SI3KICTh
nojimuMepiB. Peosioriuni KpuBi 3aJ€KHOCTI HANPYTH 3CYBY 1 €(EKTUBHOI B'SI3KOCTI
BiJl IIBUIKOCTI 3CyBy. [lmacTudHi mMacu Ha OCHOBI MOJIIMEPIB, OJEPKYBaHUX IIO
peakIisax moyiiMepizarii.

7.1.1.TexHomnorist BATOTOBJICHHS, BIACTUBOCTI 1 3aCTOCYBaHHS MoJi0J1e()iHIB

BupoOGHUIITBO TTOMTIETHIIEHY HU3bKO1 IIUTBHOCTI Y Maci IPH BUCOKOMY THCKY.
BupoOHUIITBO MOJieTUSIEHY BUCOKOT MIUIBHOCTI y PO3YHHI MPU CEPETHBOMY THUCKY.
BupoOHUILITBO TOJIETHIIEHY BHUCOKOI IIUIBHOCTI y PO3YMHI TIPH HU3BKOMY THCKY.
BupoOHUIITBO TOMNPONKMIICHY y PO3YMHI IPH HU3BKOMY THCKY. BmactuBocTi Ta
3aCTOCYBaHHS TIOJIETWICHY. BHpOOHWIITBO, BIACTUBOCTI Ta 3aCTOCYBaHHS
cononimepiB etuneny - CEB,CEII.

7.1.2. Texnomnoris BUPOOHUIITBA, BJIACTUBOCTI  Ta  3aCTOCYBaHHS
MOJIICTUPOJILHUX TUIACTUYHUX Mac.

[lomictupon  3aradbHOTO  MPU3HAYEHHA.  YJAAPOMIIHUN  MOJICTHUPOI,
BUTOTOBJICHHSI Y Maci. BupoOHUIITBO comoiiiMepiB y cycreHsii. BupoOHumrso
MOJTICTUPOJTY JIJIsE BCITI-HIOBaHHS OJIOUYHO-CYCTICH3IMHHUM 3aco0oM. Y mapoMillHUI
MOJIICTUPOJ ~ BUTOTOBIIEHUW  OJIOYHO-CYCHEH31MHHM  3acob6oM.BupoOHHUIITBO
MoJIicTUpONly 'y emyinbcii. Bupo6- HunrBo ABC- comomiMmepiB y emysbcii Ta
3aCTOCYBAaHHSl MIHOMOJICTIpony. BrmacTUBOCTI 1 3acTOCYBaHHS yAApPOMIIIHOTO
nosictupoiy i AbC-comomnimepis.

7.1.3. TexHomnoris BUPOOHUIITBA, BIACTUBOCTI Ta 3aCTOCYBaHHS IJIACTUYHHX
Mac Ha OCHOBI XJIOPUPOBAHNX HEHACUYEHUX BYTJICBOIIB.

OpnepskaHHS TOMBIHUTXIIOPIMY Y Maci, Cycrensii Ta emymbcii. BuroroBnenus
AKOPCTKOTO  MOJIBIHUIXJIOpUAY. BUpOOHMIITBO  M'IKOrO  MOJIBIHUIXJIOPHUAY.
[InacTtukaTu 1 BiHUIIIACTU. BracTUBOCTI Ta 3aCTOCYBAHHSI >KOPCTKOTO 1 M'SIKOTO
nosiBiHUIXIOpUy, xjaoposaHoro IIBX, minomomiBiHuixiopuny. BnactuBocti Ta
BUKOPHUCTAHHS COMOJIIMEPIB BIHUIXJIOPUY.
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7.1.4. TexHonoris, BUpOOHULITBO, BJIACTHBOCTI Ta BUKOPUCTaHHS MOJIIMEPIB
Ha OCHOBI1 (PTOPUPOBAHUX HEHACUYECHUX BYTJIEBO/IIB.

OpepxaHHs MOMTETPAPTOPETUIIEHY 1 COMOJIMEPIB TETpapTOpPETHIIEHY Y
cycreHsii Ta eMmyibcli. BUroToBineHHs: momiteTpadTOPXIOPETUIIEHY 1 COMOJIIMEPIB
TPUPTOPXJIOPETUIIEHY Y cycnieH31i. BUpoOHUIITBO MOIBIHUIPTOPUAY 1 CONOTIMEPIB
BiHUIQTOPUAY Yy eMynbcii. BupoOHMUTBO BIHUTIAEH(TOPUIY 1 COMOJIMEPIB
BiHUTIAEH-(QTOpULY y CyCIIEH3Ii. BnactuBocTi Ta BUKOPHUCTAHHS
noJiTeTpad TOPXIOPETHUIICHY 1 COTONIMEPIB TPUPTOPXJIOPETUIIEHY,
MOJTIBIHUTIICHPTOPHUAY 1 CONOIIMEPIB TPUPTOPXIOPETUIICHY, BIHUTIACHOTOPUIY.

7.1.5.Texnomnoris BUPOOHUIITBA, BJIACTHBOCTI i 3aCTOCYBaHHS
MOJIBIHITAIETATHUX MJIACTHYHUX Mac.

BuroTtoBneHHs MoOdiBIHUIALETAaTy Yy PO3UYMHI, €MyJbCii Ta CyCHeH3ii.
BupoOHHUIITBO MOMIBIHUIOBOTO CHOUPTY, THoJiBiHUIaneTaneid. BriactuBocti Ta
3aCTOCYBaHHSl TOJIIBIHUIALIETaTy 1 COMOJIMEpPIB BiHUIAIETaTy, IMOJIBIHMJIOBOTO
CIUPTY 1 NOJIIBIHUIALIETaIeH.

7.1.6. TexHONOTiI BUTOTOBJICHHSI, BJIACTUBOCTI 1 3aCTOCYBaHHS MOJIMEPIB,
COTOJIIMEPIB HA OCHOBI aKpUJIOBOI Ta M€ | akpHIJIOBOT KMCIIOT Ta iX MOXiTHUX.

BuxinHi pedoBUHM IS BUTOTOBJICHHS TMOJIaKpUjiaTy 1 METaKpUiaTy.
BuroToBIeHHS TUCTOBOTO MOJIMETHIMETAKPUIIATY y Maci, cycrneHsii. BmactuBocti
Ta 3aCTOCYBaHHS TMOJIMETUIMETAKpUIATy 1 COMOJIMEPIB METaKpuiaTy, I1HIINX
noJiiMepiB eipiB aKpUIIOBOI 1 METAKPUIOBOI KHCIIOT, MOJIaKpHIIAMIiTy

7.1.7. Texnonoris BUPOOHUIITBA, BJIACTUBOCTI 1 3aCTOCYBaHHSA
MOJIIBIHUITUPOITIIOHY.

BuroroBneHHsi, BJIAaCTUBOCTI 1 3aCTOCYBaHHS IUTIBIHWJIMIPOJIIOHY 1
COTIOJIIMEPIB BIHWIIITIPOIIAOHY.

7.1.8. Texnomnoriss BUPOOHMIITBA, BIJIACTHBOCTI 1 3aCTOCYBaHHS IPOCTUX
noJriedipis.

Buxinai mpoaykTu 11 BUPOOHHUIITBA MPOCTHX ToiiedipiB. BupoOHUIITBO
MOJIIMETUICHOKCHY 1 comoimMepiB (opMmanbaeriay. BupoOHULITBO TMOMieTHICH- 1
npoIriyiecHoKcuay. BurotoBnenHs moni- 3,3-0ic /XJ0pMeTil/ OKCalUKIOOyTaHy,
noJi-2,6- TUMETLI(PEHIICHOKCUTY. BnactuBocTi 1 3aCTOCYBaHHS
MOJIIMETUIEHOKCHY ~ Ta  MOJINPONUICHOKCUAy,  moni-3,3-6ic  /xiopmerin/
OKCalMKI00yTaHy, 1moi-2,6-niMeTiadeHIoKCHuIy.

[INIACTUYHI MACHU HA OCHOBI TTIOJIIMEPIB, OJEP’ KAHUX T10
PEAKIIIAX IMOJII KOHAEHCAILIII

7.1.9. TexHomoris BHUTOTOBIICHHS, BIIACTUBOCTI 1  3aCTOCYBaHHS
aMiI0aJbAET I IHUX CMOJI 1 INTACTUYHUX Mac Ka 1X OCHOBI.

BuxinHi npoayKTH i BATOTOBJICHHS aMiJToalbaeriTHuX ¢cMoi1.Oco0IMBOCTI
B3aeMo/Iii MOUeBUHM 3 opManpaerinoM. [loOymoBa i TBepaiHHS amigodopmanbie-
TiIHAX CMOJI. BHpPOOHHWITBO ONITOMEPHUX MOYEBUHOGMOPMAIBICTITHUX CMOJ.
BupoOHHUIITBO TOPOMIKOMOAIOHNX Tpec-MarepiadiB Ha OCHOBI MOYEBHHO- 1
MenaMiHO(OpManbIETIIHUX CMOJI. BUPOOHUIITBO IapyBaTUX IJIACTUKIB HA OCHOBI1
MOYEBUHO- MelaMiHO(DOpManbJEriIHUX CMOJI Ta JIMCTOBUX HAaIlOBHIOBAYIB.
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BuroTtoBneHHss MOYEBMHO-(pOpManbpAETiIHUX MiHOMUIAcTiB. BiactuBocti Ta
3aCTOCYBaHHS  aMiHO(QOpPMalbJIETIAHUX  CMOJ,  IPEC-TOPOIIKIB,IIapyBaTUX
IUIACTHKIB 1 MOYEBUHO-(OPMAJIBIET1THOTO MIHOIIACTY.

7.1.10.  TexHonoria BUpPOOHHMIITBA, BJACTUBOCTI 1  3aCTOCYBaHHS
(dbeHonaNnbACTIIHUX CMOJ 1 TUTACTUYHUX MacC Ha iX OCHOBI.

BuxinHi npoayKkTu [t BATOTOBIICHHS (popMainbiieriquux cMoi. OcoO0auBoCTi
B3aemo/ii ¢eHony 3 anpaerinamu. [1o0ynoBa TBepAiHHSA (HEHOIOANBAETITHUX CMOJI.
Opep>kaHHs HOBOJIAYHUX 1 PE30JIbHUX CMOJI, MEPIOAUYHUM 3ac0o00M. BupoOHHUIITBO
Mpec-TOPOIIKIB Oe3NnepepBHUM 3aCO00M, 3 BOJIOKHHUCTHUM, JMCTOBUM HAINOBHIOBA-
yaMu, BUPOOHHUIITBO Ta30HANOBHEHUX (eHoIUIacTiB. BracTuBOCTI 1 3acTOCyBaHHS
PEC-MOPOIIKIB.

7.1.11.  TexHomnoris BUpPOOHMIITBA, BJIACTUBOCTI 1  3aCTOCYBaHHS
CKJIaAHUXI0MiedipiB.

BuxinHi npoaykTu uisi BUTOTOBIICHHS CKJIaAHUX mojiedipiB. BupoOHUIITBO
ckiaaaHux mnoimiedipiB. BupobuunrBo mnomietunentepedranaty /IIET®/. Bupob-
HUIITBO TOJIIKapOOHaTy, Moiapiiary,noiioyTuientepedranary. BiactuBocti Ta
3actocyBanHsi [IET®, [IBT®, nonikapbonaty, nomiapuiary, nomicyiabdony. Hosi
CKJIaJTHI roiedipH.

7.1.12. Texnonorisi BUpOOHUIITBA, BIACTUBOCTI 1 3aCTOCYBAaHHS E€MOKCHIHHUX
CMOL.

Buxinni npoayktu 1 XiMI4HI peakilii ojep)KaHHS eNMOKCITHUX CMOJL.
OcoOnMBOCTI  OACp)KaHHSA 1 TBEPIIHHS CMOKCHUIHUX CMOJ. BHUPOOHUIITBO
€MOKCUAIaHOBUX CMOJI.

7.1.13.TexHosoriss BUPOOHUIITBA, BJIACTUBOCTI 1 3aCTOCYBaHHS IOJIiaMifiB.
Buxinai mpoaykTu Ui ofepikaHHS MmojiamimiB. BupoOHMIITBO TmoTiKampoaminy,
noJrirekcaMeTiieHaainaminy. BupoOHUIITBO 1HIKUX anipaTHIHUX MOJTiaMiIiB, TOJIi-
deninenizodramaminy. BracTuBocTi Ta 3aCTOCYBaHHS MOTIaMiIiB.

7.1.14.TexHonoris BUpOOHUIITBA, BIACTUBOCTI 1 3aCTOCYBAHHS MOJIIMITIB.

BupoOHunrBo momminipoMeTiMiny, mojiiMigoaminis, moiiiMigoedipi. Brac-
THUBOCTI Ta 3aCTOCYBaHHS MOJIIIMIJIiB.

7.1.15. Texnonoriii ~ BUpPOOHUIITBA,  BIACTUBOCTI  Ta  3aCTOCYBaHHSA
noJiiypetaniB. BuxigHi MpoayKTH NJsi BUTOTOBIIEHHS mojiypetaHiB. OcoOIMBOCTI
oJlep KaHHs 1 TBEPAIHHS MOJIypeTaHiB. BnacTUBOCTI 1 3aCTOCYBaHHS MOJIypETaHIB,
MHOTOJIYPETaHIB.

7.1.16. Texnonoriss BUPOOHMIITBA, BIACTUBOCTI 1 3aCTOCYBaHHS KpEMHIMA-
OpraHiYHMUX CHOJYK /TIOTIMEpiB/.

Buxigni mnpoayktm A oIepiKaHHS ~KPEMHIMOPTraHIYHUX — TOJIMEPIB.
OcoOnuBOCTI Ofiep>)KaHHS 1 TBEPAIHHS KPEMHIHOPraHIYHUX CMOJYK. BUpoOHHUIITBO
BJIACTUBOCTI 1 3aCTOCYBAaHHS TIOJIOPTAaHOCWIOKCAHTIB 3 PO3TATy)KEHUMHU Ta
[UKIIOIIHITHIMU JIAHITFOTaMH MOJIEKYI.
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[INIACTMACHU HA OCHOBI XIMIYHUX MOJNUPIKOBAHUX
[MPUPOJAHUX TTOJIIMEPIB / HA TTPUKJIAI LIEJIKOJIO3W/

7.1.17. TexHounorisi BUpOOHHUIITBA, BIACTUBOCTI Ta 3aCTOCYBaHHS MPOCTUX Ta
CKJIaTHUX €(ipiB IETIOTIO03H.

Lentono3a sk cCUpOBMHA JJIsi BUPOOHUITBA NPOCTUX 1 CKIATHUX e(]ipiB.
BupoOuunrBo mpoctux egipiB LENION03H, alETaTiB LEII0I031, 3MIIIaHuX edipis,
HITpaTy LEJI0JIO3U - KOJIOKCUJIIHY. BracTuBOCTI Ta 3acTocyBaHHS ILIENynoiny,
€TPOJIIB LEIIOI03H.

EJIACTOMEPU

7.1.18 TexHooriss BUpOOHUIITBA, BIACTUBOCTI Ta 3aCTOCYBAHHS €JIaCTOMIPIB.

Buxigni npoaykTd afis OoJepXkaHHS CUHTETUYHUX KaydykiB. JIMBiH1IOBI
KaydyKd. XJIOpPONPEHOBI Kay4yKd, OJCpXKaHHs, BIACTUBOCTI Ta 3aCTOCYBaHHI.
JIMBI-HIICTIPOAbHI Kaydykd. JIMBIHUTHITPWIbHI Kaydyku. ByTin- Ta XjmopornpeHoBi
Kayuykd. HamoBHIOBaul mosiMepHHX MaTepialliB OpraHIYHOTO Ta MIHEPAJTBbHOIO
noXojKeHHs. MiHepanbHi HamoBHIoBaul. ['iapodobizaitis. AcOGecTOBOJIOKHO.
Kaomin, BamHo, aepocui,keporeH. [lmactudikatopu. Brnmue mnactudikaropa Ha
MEXaHIYHI  BJacTUBOCTI  mosimepiB.  Antumactudikaiis.  CrabimizaTopu.
TepMmookcuaaniiHa Ta MeXaHOXIMIYHA JECTPYKIis. 3MIHIOBaHHS MOJEKYJSIPHOT
MacH i/l BIUIMBOM TEMIIEPATYpPHHUX (DAKTOPiB y CTATUYHUX Ta JUHAMIYHUX YMOBaX.
Bynkanuzamiss kayuykiB. KoedimieHT Bynkanizamii. HamoBHIOBadul TyMOBHX
cymimmeit. [IpuckoproBaui Ta akKTHBAaTOPHW BYJKaHi3allii. ['a3oyTBoproBadi TyMOBHUX
CyMIIIIEH. CknanaHHs I'YMOBHX CyMiIIeHn. [Tom'sxmryBaui,
aHTUCTapiTeNl/aHTHOKCHUIaHTH/  KaydykiB.  CkiajoBi T'yMOBHX  CyMIIIEH.
HamoBatoBaui, mpuckopioBaui, OapBHukH. Kommo3wuililiHi maTepiajd Ha OCHOBI
TEPMOIUTACTUYHUX  mojiiMepiB.  Komrmo3uiiiiHi  MarepiaJim  Ha  OCHOBI
TEPMOPEAKTUBHUX MaTtepiaiiB. TkKaHI KOMITO3MIIIHI KOHCTPYKIIMHI MaTepiaju.
Oco0IHMBOCTI OJIepKaHHS, BJACTUBOCTI Ta 3aCTOCYBaHHS.

PO3JILI 2

TEXHOJIOT'TA ITEPEPOBKU ITNIACTUYHUX MAC

7.2.1. BupoOHHUIITBO BUPOOIB 3 MIACTUYHUX MAC

Knacudikaris MeromiB oTpuMaHHS BHUpOOIB. 3arajgbHa cXeMa MEepepoOKH
MIaCTHYHUX Mac. [lepcrnekTBY pO3BUTKY HAYKH TIPO MEPEPOOKY MIACTUYHUX Mac.

[TnacTuani Macu sk 6araTOKOMIOHEHTHI cucteMu. [lomiMepu, O BUKOpPHC-
TOBYIOTBCSL Il OTpuMaHHs TutactMmac. Cymimni mojiMepiB B SIKOCTI KOMITOHEHTIB
nosiimepHoi kKommo3uttii. [IpuHIMny BUOOpPY MoiMepiB MPU BUTOTOBIIEHHI BUPOOIB.

[Tomimepni kommoneHTn Kommo3uiii. Ilmactudikaropu. HamosrroBaui.
Crabi nmizaTopu. ATeHTH, IO 3MIUBAIOTh.

7.2.2.ExcrnyaTalliiii BJIacTUBOCTI BUpOOiIB 3 miactMac MinHicTs. Bruius
TEXHOJIOT1YHUX YMHHHUKIB Ha MIMHICTh TjactMmac. JledhopMyeMiCTh MOJIMEPHOTO
Marepiany. CTaOuUIbHICTH T€OMETPpUUYHOI (hopMU BUPOOIB B MPOLECI EKCIUTyaTarlii.
EnextpuuyHi  BIacTUBOCTI  MOJIMEpPHHX  MarepiaiiB.  EJEKTpONpOBIIHICTS.
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JliesnleKTpU4H1 BIaCTUBOCTI mactMac. TepTs i 3HOocOoCTIMKICTh muactMmac. [lpupona
TEpTs IUlacTMac. BruB TemmnepaTypu 1 MIBUAKOCTI NEPEMIIIEHHS Ha TEPTS IJIACT
Mac. ['a3onpoHukHICcTh. BruiiB OyaiBii mosiiMepiB Ha ra30MpOHUKHICTh IJIACTMAC.
CaHiTapHO-TIT€HIYHI XapaKTEPUCTUKH.

7.2.3. TlinroToBKa MOJUMCP-HOI KOMIIO3UIlI 0 TEpPepoOKH 3MillyBaHHS.
CtpykTypHa 1 MeXaHIYHa HEOJHOpiAHICTh cyMimi. Cymimi nojiMepiB. CylliHHS.
PonzunHeHHs sk OJIUH 3 IPUHOMIB MEPEPOOKH MIacTMac.

[lonpionenns. Knacudikamis wmeroaiB mnoApiOHeHHA 1utactMac. OIliHkKa
TEXHOJIOT1YHUX BIACTUBOCTEH IIacTMAC.

7.2.4. Meronu popmyBaHHs BUPOOIB 3 TIaCTMAC

EKCTPVY3I5/6e3nepepBHe npodisibHe BUIaBIIOBAHHS

CyTHICTB mpo1iecy ekcTpy3ii TepmoruiactiB. Pobota ekcTpy3iiiHOro arperary.
XKupnennss exkcrtpyaepa marepiajgom. Ilmactukaris Marepiany. 30HH YepB'sKa.
loniBka, mo ¢opmye. CrpollleHa TiApoAMHaAMIYHa TeOpis YepB'STYHOI EeKCTPy3ii.
Burnsaun  nortokiB. PiBHsHHs  Teuil. IIpoaykTuBHICT, uepB'aka. 3B'SI30K
NPOJAYKTUBHOCTI 3 TEOMETPi€l0 dYepB'ska 1 3MIHHUMH [apaMeTpaMu pEeXUMY
excTpy3ii. Burpatu yepe3 romiBky. BB XapakTepuUCTHUK YepB'ska 1 TOJIBKH Ha
NPOJAYKTUBHICTh €KCTpyJepa. BIIMB TEXHOJOTIYHUX MapaMeTpiB 1 pPEOJIOTTYHHX
napaMmeTpiB 1 pEOJIOTTYHUX BIACTUBOCTEH MOJIMEPY Ha SKICTh BUPOOiB.

Oco0nHMBOCTI POOOTH EKCTpyJAepa B PEXKUMI MPUCTIHHOTO CKOB3aHHS.
Oco0auBOCTI AUCKOBOT €KCTPY3ii, BUKOPUCTAHHS MPOLIECY EKCTPY3ii AJis

OTpPUMAaHHS PI3HOMAHITHUX NPOdUIBHUX BUPOOIB. OTpUMaHHS ILJIIBKOBUX
MmarepianiB. EkcTpy3is uepe3 NIUIMHHY TOJNIBKY. BHPOOHHUIITBO OpIEHTOBaHUX
1iBoK . OTpUMaHHS JBOX- 1 6araTonapoBux MIIBKOBUX MaTepiaiB.

Excrpy3iss dyepe3 KuUIbIIeBY TOJIBKY 3 HACTYIHOIO PO3AYBKOIO pyKaBa.
Cryninp BuTATyBaHHS. OTpUMaHHS JUCTOBUX MarepiamiB. JIMcToBaibHa TONIBKA.
Kani6poska nucta. CoekcTpy3is IUTIBOK, JIUCTIB Ta 1H. 3 pI3HOMAHITHUX MaTepiaiB.

Otpumanns Tpy6. TpyOHna romnika. KamibpoBka Tpy0. XapakTepuctuka Tpyo.
dopMmyBaHHS TOPOXKHUCTUX BUPOOiB. HaHecenHs kaGenpHOT 13oJsAIli  Ha
exkcTpy3iiiHid MamuHi. OCHOBHI TEHJEHIII PO3BUTKY EKCTPY31MHMX METO1B
nepepoOKy IIacTMac.

7.2.5. JIuTTa 1M1 TACKOM

CyTHICTH TpoIeCy JUTTS Mmia THUCKOM TepmoruiacTiB. [ukn ¢opmyBanHs
JATTAM 11 THCKOM 1 Horo ocHOBHI cTamii. Bumorm nmo maactMac, 1o
MepepoOIIIOTECS JUTTSIM TiA TUCKOM. BrumB mapaMmerpiB mporecy JUTTS Tij
TUCKOM Ha SIKicTh BUP0OiB. OdopmueHHs: BupoOy B dopwmi. JliTHHKOBa cuctema.
OxonomxyBanHs BupoOy B hopmi. O6podka BUpoOiB, BAKOPUCTAHHS BIIXOIB.

TexHomoriyai  mapameTpu  peKUMYy  JIATTA M TUCKOM.  Bubip
TEeMIEPaTypHOTO PEXUMY, 3MIHA THCKY Mif yac HUKIYy. Poboua miarpama mukiy.
Busnauenns ontumanbHUX yMOB (hopMmyBaHHSA. OCTaTOUHI HAPYTH, 10 BUHUKAIOTh
B BUPOOI1 MPU JUTTI; IPUUYNHUA BUHUKHEHHS 1 MOXJIMBOCTI 1X 3MEHIICHHS.

ITepepoOka peakTOIJIACTIB JUTTSAM I TUCKOM. IlepCrneKTHBHI HampsIMKH
PO3BUTKY JUTTS 1 eKcTpysii. [linBullleHHs SKOCTI BUPOOIB 3a paxyHOK AOJATKY
MarHiTHOTO MOJIsl, YJIbTPAa3BYKOBUX, BIOpaI[IiHUX BILUIMBIB 1 Mp.
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7.2.6. IlpecyBanns

3aranpHi TOHATTS. BuMoru 1o miiactMac, o nepepoOsstoThCs MPECyBaHHAM.
Cranii mnpecyBaHHsA:  J03yBaHHS, TaOJETyBaHHs, MNOMNEPEIHIA  MIAIrPIB,
3aBaHTaXCHHsI, 3aMUKaHHA (OpPMHU, MiANPECyBaHHS, BUTATYBAHHS, 3HATTS BHPOOY.
BB OCHOBHMX TEXHOJIOTIYHUX MapaMeTpiB Ha IMpolec 1 SKICTb BHUPOOIB,
JIutrthoBe mpecyBanHs. [IpecyBaHHS IapOBUX MIACTUKIB.

7.2.7. BanbItoBaHHS 1 KaJaHIpyBaHHS

3aranpHi NOHATTA. OCHOBHI IpOLIECH, IO BiOYBAIOThCSA B MaTepiajiiax Mpu
BaJIBIIOBaHHI 1 KanaHApyBaHHL. OcoOnMBOCTI poOOTH BadbliB 1 KamanapiB. Cranii
npoiieciB  ¢opmyBanHs. IligroroBka wmarepiany. BanbllyBaHHS $SK OCHOBHA
MiJrOTOBYA OTepaltis.

®opmyBanHs Ha Kanauzapi. Kamangposuii eexrt. TexHosoriss BUpOOHUIITBA
JUCTOBHUX 1 IJTIBKOBUX MaTepialliB HA OCHOBI MOJIIBIHUIXJIOPUTY.

7.2.8. Poramiitne ¢popmyBanHs. 3mikaHHs. 3arajbHl NOHATTS. TeXHOJIOT1UHI
cTajii mporecy. Matepianu, 1o nepepooIsoThCs .

7.2.9. ®opmyBaHHS TUTIBOK MOJMBAHHSAM 3 PO3UUHY

3aranbpHl MOHATTSA. TexHomnoriyHi crajii. Ounctka po3unHy. DOpMyBaHHS
tiBoK. CylIiHHS TUTIBKH.

2.2.10. ®opmyBaHHSI BHpPOOIB 3 JIHMCTOBUX TEPMOIUIACTUYHUX MAaTepiajiB
CytHicThs mnponecy (opmyBaHHsS BHPOOIB 3 JIMCTOBUX TepMmoruiacTiB. [amysi
3actocyBaHHs. JIMCTOBI MaTepiayiv, 0 BUKOPUCTOBYIOThCS. (OCHOBHI cTajii
npoiiecy (GopMyBaHHs: OOIrpiB, BUTATYBAaHHS JIMCTIB, OXOJOKyBaHHA. Meroau
dopmyBanHa. DopmyBaHHS 3a pPAXyHOK MEXaHIYHMX 3yCHJIb/IITAMITyBaHHS/,
nHeBMO - 1 BakyyM ¢GopmyBanHs. IlltamnyBanns. [lpuitomn dopmyBanH:S/3a
JIOTIOMOTOI0 MaTpHIll 1 MyaHCOHA, €JaCTUYHOIO IyaHCOHA, YKOPCTKOTO IyaHCOHA,
IPWKUMHOIO PaMKOIO, 3 TPOTSKHUM KutblleM Ta iH./.IlHeBModopMyBaHHS /B
HETaTUBHY 1 MO3UTUBHY (DOPMY, 3 3aCTOCYBAHHIM TOJKATENs, BUJIbHE BUyBaHHS/ .

BakyymdbopmyBaHHs /BiibHE BaKyyM(pOpPMYBaHHs, HETaTUBHE 1 TIO3UTHUBHE; 3
MOTIEPETHIM BHUTATYBaHHSM TOJIKATEIEM, CTHUCIUM TMOBITpsAM,iH./.. KomOiHoBaH1
criocoOm: MeXaHIKO-ITHeBMOGOPMYBaHHS, BaKyyMITHeBMOGOpPMYBaHHs/. 31aTHICTh
Marepiany 10 GpopmyBamHHS.

7.2.11. ®opmyBaHHs BUPOOIB 3 GTOPOIIACTIB.

BrnactuBocti QropomnactiB. MeTtoau mepepoOKH TMOIIMEpPIB,II0 MICTAThH
¢Top. ["amy3i 3acTocyBaHHS MOIIMEPIB,IIO MICTATH (HTOP.

7.2.12.IlepepoOka HAmMOBHEHMX 1 BHCOKO HAMOBHEHHUX MarepiajiB
Oco6nuBoCTi GOpMyBaHHS HATIOBHEHUX MaTepiaiiB.

7.2.13.®@opmyBaHHs BUPOOIB 3 apMOBAaHUX TUIACTUKIB

Tunu 3B'I3yl0uuX, MO 3aCTOCOBYIOTHCS I OTPUMAHHS CKJIOIUIACTUKIB 1
IHIIUX apMOBaHMX IUIACTUKIB. Bumorw, 1110 mogaroThest 10 HUX.

7.2.14.0tpumanHs BUpOOiB 3 MOHOMEPIB

CyTHiCTh MeETONy, rany3b Horo 3actocyBaHHs. llpuknagum cymimeHHs
MPOIECIB CHHTE3Y 1 MEepepoOKH B €IMHOMY TEXHOJOTIUHOMY MuKIl. OTpuMaHHS
BUpPOOIB 3 KampoJioHA/TyXKHa TMojiMepi3allisa KampoJsiaktamy B ¢opwmi/, 0Ji0yHa
noyriMepizailisi MeTUJIMeTaKpuiaTa.
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7.2.15.®opmyBaHHs ra30HANIOBHEHUX IJIACTMAC

Bunu ra3oHanmoBHEHMX ~ MartepiajiB: MIHOIUIACTH, (PTOPOIIIACTBI.  iX
BJIACTUBOCTI, 3aCTOCYBaHHs. BcmiHiowoui pedoBuHU. OCHOBHI 0COOIMBOCTI
OTPUMAaHHs ra30HAalIOBHEHUX MaTepialiB.

Meronu ¢opmyBanHs. Bubip metony QopmyBaHHS B 3aJI€KHOCTI BiA
KOHCTPYKIIi BUpoOy 1 mpuponu mniactMmacu. llpecoBuii 1 Oe3npecoBuil 3acodu
¢opmyBanHa. besnepepBuuii cnocid ¢opmyBanHs. DopmyBaHHS JNUTTAM i
TUCKOM 1 ekcTpy3ieto. dopmyBaHHsI BUPOOIB 3 IHTErpanbHUX niti. CTPyKTypyBaHHS
MHOILIACTY.

7.2.16. 30upauns BupoOiB

3knetoBaHHg. OcoOMMBOCTI 3KJICIOBAHHS BUPOOIB 3 TEPMO- 1 PEAKTOILIACTIB.
OcHOBHI THUNHM KI€iB 1 BUAM KICHOBUX CHOJNy4YeHb. TEXHONOTIS 3KICIOBAHHS
IIacTMac MK COOOI0 1 IHIIMMHU MaTepiajaMy. 3BaproBaHHSA. YMOBH 3BapIOBAHHS.
CnocoOu  3BaproBaHHS /ra3oBa, KOHTaKTHA, TEPMOIMIYJbCHA, (QpIKIIiHA,
BHCOKOYACTOTHA, YIbTPa3BYKOBa, IH(PpakpacHa i raMMa-BUIPOMIHIOBAHHSM/.

7.2.17. Hanunenns mmactMac 1 wMeramizauia BupoOiB IlpusHauenHs
MeTali3ailii, CmocoOr HaHeCEHHS METAJIIYHUX TIOKPHUTb.

7.2.18.Mexaniuna 00poOka 3aroToBok BHpoOiB 3 miactmMac OcoOauBOCTI
MEeXaHIYHOT OOpOOKM TIacTMac /pi3ka, CBEpJUICHHS, Hapi3aHHS Pi3bOU, TOKapHa
00poOka, ppe3yBanue, CTpOraHHs 1 T.1.

7.2.19.MiponipueMcTBa 3 OXOpPOHW HABKOJMIIHLOTO CEpEIOBHUINA IIPHU
nepepoOIli miacTMac

3aranbHl  MOHATTSA. OuMIeHHS 3a0pyAHEHOTO TMOBITPS 3 JONOMOTOIO
KaTamiTHyHUX cucteM. CopOuifiHO-KaTadiTUYHUNA METOA. 3NaJIOBaHHS TBEPIAUX
BIIXOMIB 1 BHKOPUCTaHHS TeIja NpPOAYKTIB 3ropanHHs. I[loBTopHa mnepepoOka
BiJINIpalibOBaHUX BUPOOiB. BropuHHi mojiMepu.

PO3JILI 3

TEXHOJIOT' TSI KOMIIO3ULIIMHUX MATEPIAJIIB

7.3.1. Komno3umirini  matepianu. Busnauenns. Kunacudikamis. Ictopis
ctBopeHHs. OOnacti BukopucTaHHsi. Bumoru. 3arampai Bigomocti. [amysi
3actocyBaHHs. EkoHOMiuHa  e(EKTHMBHICT BUKOPUCTaHHS  KOMITO3HIIIHHUX
MarepiaiiB 1 BUpoOiB Ha iX ocHOBI. [lepcrieKTHBY 3pOCTaHHS BUPOOHUIITBA.

7.3.2. HarmoBHIOBaYi, IO 3aCTOCOBYIOTBCS JIJII BUPOOHHUIITBA ITOJTIMEPHHUX
MmartepiamiB. 3aranpHi BuMorn. CupoBuHHa 0asza. MiHepaibHi 1 OpraniuHi
HAIMOBHIOBAYl, iX XapaKTEPUCTHKH, OO0JacTi BUKOpHUCTaHHS. HamoBHIOBadwi, 10
apMYIOTh, iX OTPUMaHHS, BIIACTUBOCTI, OOJIACTI 3aCTOCYBaHHS /HA OCHOBI CKIISTHUX,
BYTUIBHUX, OOPHUX, CHHTETUYHUX BOJIOKOH, HUITKOBUJIHUX KPUCTATIB/.

Bubip 3B's3yrounx s KoMmosuiiitHux MarepiamiB. Bumorn. Otpumanss,
BJIACTUBOCT1, YMOBHU KOHCOJIIJIallil, Tajly31 3aCTOCYBaHHs. PeryntoBaHHs CTPYKTYpH 1
BJIACTUBOCTEH 3B'SI3yIOUMX MpU OTPUMAHHI KOMIMO3ULIMHUX MaTepiaidiB Ha ix
OCHOBI.
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7.3.3. ®i3uK0o-XIMIYHI OCHOBU CTBOPEHHS KOMIIO3MLMIAHUX MaTepiais.
[lonsaTTs anare3ii 1 aare3iiHoi MINHOCTI. TepMoaMHAMIYHE TIYMAu€HHS SIBUIILL
aaresii. BusHaueHHd TepMoAMHaMiuHOI poOoTu axaresii. IloBepxHeBaeHepris 1
MOBEPXHEBHUI HATAT. MeToAM BU3HAUYEHHS. 3MOYYBAaHHS 1 PO3TIKaHHS aAre3UBY IO
MOBEpxHI cyOcTpaTy, MeTroau Bu3HaueHHs. CUiIM MOJIEKYJISAPHOi B3aeMojil Ha
KOPJIOH1 PO3/11lly OJIIMEp-HAaOBHIOBAY.

dopMmyBaHHSI aAre3iiHOr0 KOHTakTy. BmiuB uucrotm 1 Mmopdororii
HAIMlOBHIOBa4a, YMOBI (pOPMYBaHHS aJF€31MHOIO CIOJYYEHHs: TeMIeparypa, TUCK,
qac.

AncopOriss anare3uBy Ha MOBEpXHI cyOcTpary. UMHHUKH, 10 BIUTMBAIOTH Ha
aacopOmito moximepiB. OCHOBHI BIJ3HAKW ajcopOuii mojimMepiB Bif ancopOIii
HU3bKOMOJICKYJIIPHUX pEYOBHH. MeToam BU3HaueHHA. Ponb ancopOmii 1 aaresii
HOJIIMEPIB 10 TBEPJUX MMOBEPXHEH.

HudysiiiHi npouecu B nojimMep-noiaiMepHux cucreMax. udysis noBepxHena
1 o0'emMHa, OAHO - 1 JIBOCTOPOHHS, JIOKaJIbHA, CEerMeHTajdbHa. UWHHUKH, NI0
BIUIMBAIOTh Ha MIBUAKICTh AUPy3iiiHUX mpoueciB. Ponb nudysii B popmyBaHHi
aJre31MHOTO0 CTIOYYCHHS.

Metoau Bu3HaAYeHHs aAre3iiHoi MIHOCTI. OCHOBHI HUISXU HAaIPaBJICHOTO
peryaroBaHHS MIITHOCTI aJre31iHOr0 CIOJTyYeHHS.

BHyTpimHi HanpyXeHHsI B BUpoOax 3 KOMNO3UIIHHUX MaTepiaiiB. [Ipuunnu
iX BUHUKHEHHS. MeTonu Bu3HayeHHsS. P13UKO-XIMIYHI METOAM 3HUKEHHS BETMYUHU
BHYTPIIITHIX HAIIPY>KECHb

7.3.4. KoHCTpylOoBaHHS KOMIO3UI[IMHUX IUIACTUKIB. MeETOau CTBOpPEHHS
ONTUMAJIBHOT KOHCTPYKIIIT KOMITO3HIIIITHOTO matepiany.[Iporao3yBanus
MEXaHIYHUX BIACTUBOCTEW KOMIO3UIIHHOIO MaTepiay.

7.3.5. Meroau oTpuMaHHs apMOBaHHX IUTacTUKIB. DopMyBaHHS BUPOOIB MTpU
HU3BKOMY THCKY. KoHTakTHMII MeTona, Horo mepeBard, Hemodiku. DopMyBaHHS
BUPOOIB 3 CKIIOIUIACTHKIB MIJIIXOM MPOMMUTAH ITiJT THCKOM 1 BakyyMoM. DopmMyBaHHS
CKJIOIUIACTUKIB 3 3a3[ajierilb OTPUMAaHUX 3aroTOBOK. MeToIu OTpUMAaHHS
3aroTiBok. @opmyBaHHs BUPOOIB MeTOAOM HamuiieHHA. OTpUMaHHS 1 BIACTUBOCTI
CKJIOTE€K-CTOJIUTIB.

BuroTtoBneHnHs ckiormmacTukiB 1 BUpoOiB Ha ix ocHoBi /CBAM, AI'-4C/. ix
nepeBard. BupoOHHIITBO TpyO 3 CKIOIIACTHUKIB. BHpPOOHHUIITBO BHCOKOMIITHHX
npodinbHEX BUp0oOiB. besnepepBHuii METO1 OTPUMAaHHS JIUCTOBUX CKIIOTIACTHKIB.

7.3.6. HamoBHeH1 TepMoriacTu. Bumoru 10 3B'SI3yl0uMx 1 HalmoOBHIOBAdYiB.
Mexanivune, akTHBIIIHEe, TOJiMepi3ailiiiHe HamoBHeHHs. CTHCIa XapaKTepUCTUKA
oOnmagHaHHS JJisi BUPOOHUWIITBA HANOBHIOBAYiB. MammHA IS 3MINTYBaHHS
HAMOBHIOBAYIB 1 TMOJIIMEPIB: 3MINIYBallbHI MAIIWMHH IS TEPEMINTyBaHHS PIIKUX
CUCTEM, TBEPJIUX CUIIKMX MaTepialliB i B'SI3KMX IJIaCTMAC.

7.3.7. MeTtoau OIHKK SKOCTI 3MIITyBaHHS HAIOBHEHWX TEPMOIUIACTIB: 3a
KO€(IIIEHTOM OJHOPITHOCTI 1 HEOJHOPIAHOCTI, 3a MII[HICHUMH TOKa3HHUKAaMH, IO
00'eMHOI0 YacTKOIO aucrepryemo'! da3u 1 mutomMoi noBepxHi. Metoau modynoBu
KpUBOI PO3MOAULY IO pOo3MipaM YacTOK HANOBHIOBaya/ rpaHyJIOMETPUYHHI aHAIi3
3.8. IlepepoOka HamoBHEHUX TepMmoIuiacTiB. PeonornuHi 1 CTpyKTypHO-MEXaHIUH1
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BJACTUBOCTI. TeXHOJOriyHa CXeMa YCTAaHOBKM /I OTPUMAHHS TIPaHyl
TEPMOILJIACTIB HANOBHEHUX KPEH0I0, TAJIbKOM, KAOJMHOM. YCTaHOBKa IS
MIJICUJICHHS] TEPMOIUIACTIB HA MPUKJIAIl MOJIaMUy 1 CKJIISTHOTO BOJIOKHA. JIUTTS mif
TUCKOM  CKJIOHANOBHEHUX TepMmoruiacTiB. OcoOMMBOCTI yMOB  MepepoOKH.
BnactuBocti CHTIIL, oOnacti 3actocyBaHHS.3HOC OOJaJHAHHS MpU Hepepool
HAMOBHEHUX IiactMac. Buau 3Hocy. UMHHMKM, 1O BIJIMBAaIOTh HAa IHTEHCUBHICTD
3HOoCy. BmnuB 3HOCY poOouMX OpraHiB eKCTpYy31HHOro oOJIaJlHAaHHS Ha
MPOIYKTUBHICT 1 MOTYXHICTb. 1Insixu 3HMKEHHS 3HOCY 00J1aTHAHHS.

7.3.9.Texnika Oe3neKkH 1 €KOJIOTIYHI acleKTH MpH OTPUMaHHI 1 mepepoOIi
KOMITO3UIIMHUX MaTepialiiB.
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I'TABA 8. TexHoJ10riss HEOPraHiYHUX KePaMidYHMX, CKIOKPHUCTATIYHHUX
MarTepiaJiB Ta CKJa

PO3JILI 1
TEXHOJIOTISI HEOPT AHIYHUX KEPAMIYHUX MATEPIAJIIB

8.1.1 ®a3oBuii ckiaj Ta CTPYKTypa KepaMiku

MikpocTpyKTypa Ta TekcTypa kepamiku. Pa3zoBuil ckiag. Metoan BUBYEHHS
MIKpOCTpYKTYpH Ta ckiany. llopucticte. IloxomkeHHss mop. 3aKkpuTi, BIAKPHTI,
TYNWKOBi, KaHAJIOYTBOPIOIOYi mopu. IcTMHHa Ta ysBHA TMOPHUCTICTh. IcTMHHA Ta
ysiBHA T'ycTuHa. [HTerpansHa Ta nudepenuianbHi KpuBi nopuctocti. Habyxanus ta
NPOHUKHICTH KepaMmiku. OIMHUI BUMIPY Ta METOIM BU3HAYCHHS [TUX BIACTHBOCTEH
KepaMiKi 3aKpuTi, TYNHUKOBI, KaHaJIOyTBOpIowul mopu. Judepenuiiina ta
IHTerpauniiHa nopuctictb. ['ycTuHa kepamiku. Meroau BuszHaueHHs. HaOyxanHus
kepamiku. [I[pOHUKHICTh KEPAMIKH.

8.1.2 MexaHiuHi Ta TEPMOMEXaH14H1 BIACTUBOCTI

MexaHiuHa MIIHICTh KepaMiKu MpH KIMHATHUX TeMmIepaTypax. Mexa
MIITHOCT1 MpPU CTUCKaHHI, MPU BUTHHAHHI Ta MPHU PO3TATHEHHI. YapHa MIIHICTb.
MeToau BU3HAUYCHHA. BIIITMB CTPYKTYpH Ha MIIHICTh KEPaMIiKH.

TepmomexaHIYHI BJIACTUBOCTI, iX 3aJEXKHICTh BiJl CTPYKTypU 1 CKJIaTy
kepamikd. KopoTko TepMiHOBa MIIHICTh KEpaMiKH MPH TeMIIepaTypax CIIy>KIHHS,
BIUITMB (Pa30BOro cCkiaJy Ha TeMIepaTypHy 3aleXHICTh MilHocTi. Temmepartypa
nedopmMarii mij HaBaHTaXKEHHsIM. TeMrepaTypy MoyaTky Ta KiHug Aedopmartii, 1x
3QJIKHICTh BiJl XIMIYHOTO Ta (pazoBoro ckianay kepamiku. [lnactuuna gedopmarris
(moB3yuicTh). BrummB OymoBM Ta XIMIYHOTO CKJIQay Marepiajlly Ha TOB3YYICTb.
JloBrorepMiHOBa MIIHICTh KEpaMIKHM MpPH TeMIlepaTypax CIyXiHHI. Meroau
BU3HAYCHHS TEPMOMEXAHIUHUX BIACTHBOCTEM. .

Oco0MMBOCTI MEXaHIYHOI pyHHAIlli KepaMiKu MPH BHUCOKUX TeMIIepaTypax.
KopoTkoTpuBana MIIHICTh MpU TeMmIiepatypax ciayxou. Temmeparypa nedopmarrii
mig HaBaHTaKeHHsM. [loB3ydicTh. TpuBana MINHICTH IPH BUCOKUX TEMIIEpaTypax.
BrumB OynoBu Ta ckiagy Ha TEpMOMEXaHIYHI BIACTUBOCTI. MeTOAu MOJIIMIISHHS
TEPMOMEXaHIYHUX  BJIACTUBOCTEH. MeToaM  BU3HAYEHHS  MEXaHIYHUX  Ta
TEPMOMEXaHIYHUX BIACTUBOCTEH.

8.1.3 TepmiuHi Ta Teruio(hi3UYH1 BIACTUBOCTI

TepmiuHi BracTUBOCTI KepaMmiku. BorHeTpuBkicTh, kinacudikailis BUpoOiB 3a
BOTHETPUBKICTIO. BrmimB ckimagy Ta iHmUX (akTOpiB HA BOTHETPHUBKICTD.
[TocTiitHicTs 00'eMy mpu BHCOKMX Temmeparypax. [IpudwHM pO3MUpEeHHS Ta
3CilaHHg BUPOOIB TPHM EKCIUTyaTaimii MpW BHCOKHX TeMmreparypax. lepmidHa
CTiliKicTh. MexaHi3M pyHHYBaHHS INUIBHOI Ta MOpyBaToi Kepamiku. Tepmiune
ctapinus. [Ipouecu, ki BiAOYBatOThCS MpU TEPMIYHOMY cTapiHHi. BB ¢gazoBoro
CKJaay Ha TpoIecH CcTapiHHSA. MeToaum BU3HAYEHHS TEPMIYHUX BIACTHBOCTEH
KEepaMiKH.

Tennodi3uuni  BIacTUBOCTI  KepaMikd. TerionpoBinHICT. MexaHi3m
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TEIUIONPOBIAHOCTI B KepaMilll, 3aJ€KHICTh TEIUIONPOBIAHOCTI BiJ TEMIIEpaTypu Ta
(azoBOro ckiaagy Kepamiku. TerIoeMHICTh Ta TEMIEPATYPONPOBIAHICTh. TepMiuHe
PO3IIMPEHHA. 3aJeXKHICTh PO3IIMPEHHS BiJ OyA0BH MaTepialy. 31aTHICTh KEpaMiKu
710 BUMIApOBYBaHHsA. MeTou BU3HAYEHHS TEIO(QI3UYHUX BIACTUBOCTEM.

8.1.4 EnexTpodi3M4Hi BIaCTUBOCTI Ta XIMIYHA CTIMKICTh

EnextpodizuyHi BIACTUBOCTI 1X 3HAYEHHS [JIsi TEXHIYHOI KepaMikKw.
EnexrponpoBianHicTh. [ITnTOMa €1€KTPONPOBIAHICTS Ta ENEKTPUUHUMN OIIp KEPaMIKH.
®dakropy, 110 BIUIMBAIOTh HA BEJIMYMHY €JIEKTPONPOBIAHOCTI, MEXaHI3MU
€JIEKTPONPOBIAHOCTI. MeTo1u BU3HAUEHHS

JlienekTpuyHa NPOHUKHICTh Kepamiku. [IoHSATTS monspu3zaiii JieleKTpHukKa.
Mexani3Mu  moJisipu3allii, TOBHa MoOJsSpu3alis Ta il CKIAJOBI YacTUHHU.
JliesleKTpuyHa MPOHUKHICTH Ta i1 CKJIaJIOBI YaCTUHH. TemrepaTypHuil Koe(ilieHT
JeJIEKTPUYHOT TPOHUKHOCTI. MeTo/1i BU3HAYEHHS.

JienekTpuuHi BTpaTh. MeXaHI3MU BUHHKHEHHS AI€JIEKTPUYHUX BTpaT, Ta
NOTYXHICTh, IO PO3CIIOETbCA B HACHIOK IUX BTpaT. Pe3onaHcHi BTparu
MOTYKHOCTI.

EnexTpuuna MilHICTh KepaMiki. Buau Ta MexaH13MU €eKTPUYHOTO POOOoIo.
BrnuB ckiany Ta OynoBH KepaMmiky Ha 111 BIACTUBOCTI. MeTou BU3HAYEHHS

XiMiuHa CTIAKICTh KepaMiku. [ToHSATTs KOpo3ii Ta epo3sii. Knacudikaris BuaiB
KOPO3ii. 3aJeKHICTh KOPO3ii BiJ BHYTPILIHIX Ta 30BHIMIHIX (PaKTOpIB.

TEXHOJIOT'ISI TOHKOI KEPAMIKH

8.1.5 Bumoru a0 CHPOBHHM Ta TOTOBHX BHUPOOIB TOHKOI KepaMiKHu.
Knacudikaris Tonkoi kepamiku. II[i1bHO criedeHi Ta 4acTKOBO CIIEUYEHI BUPOOHU.
Bunm ToHKOT KepaMiKH.

OCHOBHI BJIaCTUBOCTI TOHKOI KepaMikd. Di3UKO-MEXaHIYHI BJIACTHUBOCTI.
Tepmiune po3mmpenHs. buryBaTicTh Ta IPOCBIYYBaHICTh MOPIICIISTHU.

Bumoru no cupoBunu. Cxiaau mac. OCHOBHI BHJIM CHPOBUHHU JIJISi TOHKOT
kepamiku. OcoOJIUBOCTI BUMOT IO CUPOBUHU IJISi PI3HUX BHJIIB TOHKOI KE€pPaMiKH.
BigminHOCTI CKTaiB Mac pi3HUX BUIB TOHKOT KEpaMIiKH.

8.1.6 TexHoorist MPUTOTYBaHHS Mac, IUTIKEPiB, aHTO0IB Ta MOJTUBHU

[TpuHIIMTIOBa cXeMa MPUTOTYBAaHHS Macu JJiA TOHKOI kepamiku. [lonmepenns
MiATOTOBKA CHPOBMHHUX MaTepialiB Ta iX mo3yBaHHA. CydacHi pIlICHHS TIO
PO3IYCKY TJIMHUCTUX. MOKpHI ToOMeNn HelulacTHYHHMX. 30aradeHHs CYCIeH3IH.
3neBoHEHHS nuTikepy. CTPyKTypa Ta HEOJHOPITHICTH KOp)Ka Ta iX BIUTUB Ha AKICTh
BUpOOiB. ['oMoreHizarmis mac. MexaHidHI Ta KOJOITHO-XIMIYHI TPOILECH IpHU
roMmoreHizamii. BakyymyBanHs wmac. [lapamerpu mpomecy BakyymyBaHHS.
[TinroroBka mnurikepiB. IlpecoBuii Ta Ge3mpecoBuit cmocid. OCHOBHI BIIACTHBOCTI
dapdopoBux Ta pasHCOBUX MUTIKEPIB.

8.1.7. ®opmyBaHHA HamiBpaOpUKaTy.

Oco6nuBocT! (OpMyBaHHSI TOHKOT KEPAMIKH.
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®opmyBanHs AUTTAM. IlepeBaru ta Hepomiku. JIurra min tuckom. ITiaB'sanka
Ta TUKCOTPOITHE 3MiHEHHS cuplo. CTpyKTypa Ta TeKCTypa BiyiuBKU. OnpaBka Ta
MPUCTABKa JeTaneil BUpOOiB.

8.1.8. Cymiinns Ta Bunai Bupo0iB. JlogaTkoB1 oneparii.

Cymiinas  HamiBpaOpukaTiB. CrnocoOM  CyHIIHHS  TOHKOi  KEpaMIKH.
Oco0nuBOCTI MeXaHi3My MpoleciB CyuliHHs. /J[uHaMika 00'eMHHX 3MIiH Martepiany
(miarpama bepi). TpuBanicTs npouecy cymrinus. [lIBuakicHe KOHBEKTUBHE CYILIIHHS.

Bumnan tonkoi kepamiku. TpaauuiiHuii Ta MBUIKICHUM OJHOPA30BHI BUIAT
— mepeBaru Ta Henoniku. Tpanuuiiiauii Bunan. @asHcoBa Ta ¢papdhopoBa TEXHOIOT1]
Bunainy. BupoOHuurBo nopuensHu 3a (asHCOBOIO TexHOJOri€r. Di3uKOo-XIMIYHI
npolecH, o Bia0yBaroThes Npu Bunaii ¢apdopy Tta dasHcy. 3MIHM B KAOJIHITI
Opu BUMail TOHKOI kepamiku. [loBejiHka KBapily HpH BHUIAJl TOHKOI KEepaMIKH.
[loBeninka monboBoro mmaty npu Bunam. OcHOBHI ctajii (gapdopoyTBOpeHHS.
BrnuB BiTHOBIIOBAJILHOTO CEpPEOBUINA TEYl Ta BOASHOI Mapyd Ha BUNANT TOHKOT
kepamiku. Di3uKo-xiMIYHI TIPOLIECH MPHU OXOJOKEHHI BUpPOOiB. Pexxumu Bunany
BUpoOiB. OCHOBHI peKOMEHJalii Mo A0 pexuMmy Bunamry ¢asHcy. OCHOBHI
peKoOMeHaaIlli 1o 0 pexuMy Bunany dhapdopy.

JHexopyBanHs kepamiku. Metoau nekopyBaHHs. JlekopoBaHuii BUMAJI.

TEXHOJIOT'IA BY IIBEJIbHOI KEPAMIKU

8.1.9. TexHomoriydi mpolecd BUPOOHHUIITBA KepaMidyHUX  BHUPOOIB
IUTACTUYHUM METOI0M (hopMyBaHHS.

Knacudikaris OyaiBenbHOi kepamiku. HampsiMku i po3BUTKY B Cy4YacHHX
ymMoBax. BUpOOHUIITBO CTIHOBOi KOHCTPYKIIMHOT Kepamiku. Buam BupoOiB Ta
BuMorn 10 Hux. CupoBuHa I CTIHOBOi Kepamiku. IligroroBka mac mis
BUTOTOBJICHHSI CTIHOBOI KepaMiKM IUIACTUHYHHMM criocoOoM. Brmue nucneprariii Ha
SAKICTb BHpOOiB. DOpMyBaHHsS CTIHOBOI KepaMiKd Ha ITHEKOBHX Ipecax. Buau
Opaky Ta 3acobu Horo ymepemkeHHa. OcoOIMBOCTI BHUPOOHHUIITBA JIMIIBOBOI Ta
¢irypHoi criHoBoi kepamiku. CylriHHS CTIHOBOi Kepamiku. Pexum cynriHHS B
TYHEIIbHUX Ta KaMEpPHHX CyIWiIaX. 3aXOoAu IO TOKpPAIIEHHIO CYIIKH. Buman
CTIHOBOI1 KepaMiku. Pexxumu BUNaly y TYHENBbHHUX Ta KaMEPHHUX Tedax. 3axoqu
II0J10 TIOKPAII[EHHS BUTIATTY

8.1.10. HamiBcyxuii MeToa mpecyBaHHS BHPOOIB CTIHOBOI Kepamikd Ta
KepaMivyHOT TIUTKH.

BupoOHUIITBO CTIHOBOi KepaMiKM Ta KEpaMmidyHOi TUIMTKH METOJIOM
HaIIBCYyXOro mpecyBaHHSI. KOHCTPYKTHBHI OCOOJMBOCTI OOJIafHAHHS 3aBOMIB 3
HaIIBCYXUM mpecyBaHHsM 1iernu. OCHOBHI cTafii poO3pOOKH TEXHOJOTTYHOTO
permaMmeHnty. Bumoru 10 cupoBUHHOI 0a3u BUPOOHUIITBA KepaMiku OyaiBEIHHOTO
MpU3HAYCHHS.

BupoOHUIITBO KepaMIvyHOI TUTMTKH JJIS MAJIOTH Ta TIMTKHU JJIsI OOTUITIOBAaHHS
ctid. Bumoru 10 Bupo61B. CupoBuHa. TeXHOJIOT4HI CXeMU BUPOOHUIITBA.

8.1.11. BiTum3HsIHI Ta 3aKOPAOHHI KOMIIJICKTH OOJIalHaHHS 3aBOJIB CTIHOBOI
KEepaMiKHu.
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BiTun3HsaH1 KOMITIEKTH OOJaJHAHHS JIJIi BUTOTOBJIEHHS KepaMiku. AHaI3 ix
nepeBar Ta HeAoJiKiB. InsAXu pO3BUTKY TEXHOJOTIYHOrO OOJNIaJHAaHHA Yy
BUPOOHHUIITBI CTIHOBOI KepaMmiku. CydacHI 3aKOpAOHHI KOMIUIEKTH OOJaIHAHHS IS
BUTOTOBJICHHS CTIHOBOT KepaMikH. IX HeIOMIKU Ta mepeBar.

8.1.12. TexHosori4Hi mpouecu BUPOOHUIITBA KITHKEPHUX BUPOOIB, YEPETHIL],
TpyO, KEpaM3UTy Ta MEPIITY.

BupoOHHUIITBO KIIIHKEpHOi Leriu Ta miut. Bumorun no BupoOiB. CupoBuUHA.
Texnomoriuna cxema BUpPOOHHIITBA. OCOOGIMBOCTI MPOIIECIB CYIIIHHA Ta 00maly
KIIIHKepHUX BUpOOiB. OCOOIMBOCTI CTPYKTypH KIIHKEpHUX BUPOOIB. Kepamiuna
yepenuilsl. Bumorn 1m0 Bupo6iB. CuposuHa. Ckinaam mac Ta OCOOJIMBOCTI
MacornepepoOku. BrumeB MaconepepoOKky Ha eKCIuTyaTalliifHl MOKa3HUKW Yeperuili.
dopMyBaHHS Yepenulll eKCTpy3iero Ta mraminyBaHHaM. Cylika Ta BUNal Yeperulli.
OCHOBHI TEHJEHIIII PO3BUTKY TEXHOJOTrii BUPOOHHUITBA udepemnuui. BupoOHULITBO
XIMIYHO-CTIHKOi KepaMiKu. ACOPTMMEHT Ta BUMOrU a0 BupoOiB. CupoBuHaA Ta
ckaaan Mmac. OcoOJIMBOCTI CTPYKTYpPH XIMIYHO CTIHKOi Kepamiku. TexXHOJoris
BUPOOHUIITBA. MeToIM perynoBaHHsA eKCIUTyaTal[liHUX T[OKa3HUKIB BHUPOOIB
XIMIYHO CTIHKOi Kepamikd. BUpoOHMIITBO KepaM3UTOBOro rpaBilo. Bumoru 1o
kepam3uty. CupoBHHa Ta ckiaau muxt. [linroroBka Macu 10 GopMyBaHHS TpaHyII.
Cymka Ta Bunana kepam3uTy. MexaHi3M Tmpoiiecy cmydyeHHs. Pexum Bumany.
KOHCTpYKTHBHI OCOOJMBOCTI TEIUIOTEXHIYHOTO OOJagHaHHS Yy BUPOOHUIITBI
Kepam3uTy. TexHojoris BHpOOHMITBA coyuyeHoro mnepiaity. Kepamoneprir.
TexnomoriuHa cxema BUpoOHUIITBA. EXCIuTyaTaliiiHi XxapakTepUuCTUKHA BUPOOIB.

CYYACHA TEXHOJIOI'ISI BUTOTOBJIEHHS KEPAMIYHOI IJIMTKHU

8.1.13. Po3BuTOK TexHOJOrii BUPOOHMIITBA KepaMidHOI IUIMTKU. IcTOpis
PO3BHUTKY KEepaMidHO1 MPOMHUCIOBOCTI. Miciie  pojb BUPOOHHUIITBA OyMiBEILHUX
MarepiajiB (30KpeMa KepaMiuyHOi IUIMTKH) B 3arajlLHOMy BHPOOHUIITBI KepaMiKH.
OCo0JHMBOCTI Cy4acHOTO BHPOOHHUIITBA KEPAMIYHOI TUIMTKHA PI3HOTO MPU3HAYCHHS
wmTku. OcHOBHI (akTopW, 10 3pOOMIM CydyacHE BHUPOOHHUIITBO TUIUTKU
BHUCOKOTEXHOJIOTIYHUM 1 KOHKYPEHTHUM.

8.1.14. Knacudikaris KepamidHOI IIUTKH Ta OCHOBHI BJIACTHBOCTI I[HOTO
BUy KepaMiku. OcOOIMBOCTI 3aCTOCYBaHHs KepaMiyHOI TUIUTKU MPU OyINiBHUIITBI
KUTIOBUX  OYIWHKIB, CYCHUIbHHUX  TPOMHUCIOBUX  OO'€KTIB B  SKOCTI
037100I0BaTbHOTO  MaTepianmy. @DI3MKO-MEeXaHiuHiI BJIACTHBOCTI Ta  BHCOKI
JICKOPATUBHO-XY/IOKHI ~ MOMJIMBOCTI TJa3ypOBaHUX KEpaMiuHUX TUIUTOK ¥
CTIIOJTYYCHHI 3 HeNEe(PIUTHICTIO CHPOBUHU ¥ TIOPIBHSIHO HEBHUCOKOIO COOIBAPTICTIO,
SK OCHOBHI (DaKTOpH SKi JTO3BOJWIM IM 3aiHSTH MPOBIIHE MOJIOKEHHS B MIHMPOKIN
rami Oy1iB€JIbHUX 03700JIFOBaJIbHIX MaTepialliB.

8.1.15. Ocob6mMBOCTI CydacHOTO BHPOOHWIITBA KEpPaMIYHUX TIUTUTOK IS
MIJJIOTH Ta BHYTPIIHBOrO OOJUItOBaHHS CTiH. Cy4acHUN TEXHIYHHUM mporpec 1
MosIBA HOBHX MarepiajliB Ta PO3BUTOK TexXHOJOTiil. CHpPOBHMHHI MaTepiaiu, L0
3aCTOCOBYIOTh Y BHUPOOHHUITBI (IJIACTUYHI, CHICHIOBAadYl, IJIaBHI M CHeliaibH1
no6aBku). MiHepalnbHHI CKJIaJ Ta BIACTUBOCTI CUPOBUHHU, iX 3aJIEKHICTh Bl YMOB
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YTBOPEHHS TMOKJIAJIB KOPUCHUX KOMalieHb. BIIMB ckianxy Ta BIaCTHBOCTEH
CUpPOBUMHM Ha BHOIp TEXHOJIOTIYHOI cXeMHU, MiAOip 00JIaJlHaHHS Ta BIACTUBOCTI
roroBoi mpoAykuii. OcoONMBOCTI Cy4acHOr0 BHUPOOHMLTBA KEpPamMi4HOI IUIUTKH
(migbip, mnepepoOka, 30aradyeHHs cupoBuHu). IlIBuaKicHUII ABOpa3oBUMl Ta
oHOpa3oBuil Bumaja. OCHOBHI HANpPSAMKU BJOCKOHAJEHHS 30BHIIIHBOTO BUIJISIAY
BupoOiB. CyyacHi 037100iI0BaibHI Martepiaau Ta QypHITYpa Uil IUIUTOYHUX
MOBEPXOHB CTIH Ta MiAJIOTH (MO3aika, CMYKKH, OOPIIOpHI IJIUTKU Ta 1HII €JIEMEHTH
JIEKOPATUBHOTO npusHaueHHs).Oco6IMBOCTI BUPOOHUIITBA Cy4acHOTO
KepaMorpaHity. Bumoru 10 cMpoBHMHU Ta TEXHOJIOT1S BUPOOHHUIITBA.

OVYHKHIOHAJIbHA BOTHETPUBKA KEPAMIKA

8.1.16. CyuacHuii ctaH BUpOOHUIITBA BOTHETPUBIB Ta LUISIXH HOTO PO3BUTKY.

Knacudikamis Ta B1acTUBOCTI BOTHETPUBKOI KepaMiku. Poiib BOrHETPUBIB y
HapoJHOMY TocrnoaapcTsi. Kiacudikaiiis BOTHETPUBIB MO XIMIKO-MIHEPAJIOTTYHOMY
CKJIaJly, BOTHETPUBKOCTI, IOPUCTOCTI Ta 3aCOOM 3MIITHCHHS.

8.1.17. ®i3uKo-XiMI4H1 OCHOBU BUPOOHUIITBA BOTHETPHUBIB.

@®i3UKO-XIMIYHI OCHOBM BHUPOOHHMIITBA (DYHKIIOHAJIBHOI BOTHETPUBKOI
kepamiku. TexHonoriss BUpoOHMIITBA KEPAMIKH HAa OCHOB1 TEXHIYHOTO INIMHO3EMY Ta
KopyHay. TexHomoris BHpPOOHHWIITBA BOTHETPHBIB Ha OCHOBI KpEMHE3EMY.
Oco06IMBOCTI TEXHOJIOT1T BUPOOHUIITBA TIEPUKIA30BUX BOTHETPUBIB. P13UKO-XIMIUHI1
OCHOBM BHUPOOHHMIITBA ATIOMOCHJIIKATHUX BOTHETpHBIB. Di3WKO-XIMIYHI OCHOBHU
TEXHOJIOT1i BUpOOHUIITBA (hOPCTEPUTOBOT KEPAMIKH.

8.1.18. BnactuBocTi Ta 3ac061 BUIIpOOYBaHHS BOTHETPUBKUX MaTepiaiB.

®di3u4Hl BIACTUBOCTI BOTHETPUBKUX MarepianiB. Posmonin  (izuuHux
BJIACTUBOCTEH BOTHETPUBKMX MarepiaiiB. XiMIYHI BJIACTUBOCTI. BIUIMB KOXXHOTO
KOMIIOHCHTa KepaMiKM Ha BJIACTUBOCTI BOTHETPHMBKHX MaTepianiB. Brume Ha
BJIACTUBOCTI BOTHETPHUBIB IIJIAKiB, METaly, CKJa, ras3iB, BoJIOT1 Ta coyieil. OCHOBHI
TEXHIYHI BIIACTUBOCT1 BOTHETPHBIB.

TEXHOJIOT' IS BAPOBHULITBA TEXHIYHOI KEPAMIKU

8.1.19. Knacudikaiiss Ta BIACTUBOCTI TeXHIYHOI KepaMiku. OCHOBHUI
MPU3HAK PO3MOJLUTY BHPOOIB TEXHIYHOI KEPAMIKU 1€ MPUCYTHICTh B KEPAMIYHOMY
BUpOO1 XIMIYHOT CHOJYKH, KpUCTamiyHa ¢a3za AKoi MPUCYTHS B I[bOMY BHII
KepaMiku. 3acTOCyBaHHS BHpPOOIB TEeXHIYHOI KepaMiku. MexaHI4HI BIIACTUBOCTI
BUpOOIB TexHIYHOI Kepamiku. Temmodizuuni BIacTUBOCTI. XiMiYHA Ta pamiariiiiHa
CTINKICTb.

8.1.20. OcHOBHI METOJIH MIATOTOBKK CHPOBUHHUX MaTtepiaiiB. TOHKWN MOMeEI
CUpPOBUHU. XIMIYHI METOAM MiAITOTOBKM CHUPOBUHU Ta CHHTE3 CHOJyK. Mertoau
J0/IaBaHHS TEXHOJOT1YHUX 3B’ 30K. MeTonu ¢hopmyBanHs BUp0OiB. Di3uKO-XIMIYHI
MPOILIECH, SIK1 BIIOYBaIOTHCS MPU 00mai BUPOOIB TEXHIYHOT KEPaAMIKHU.

8.1.22. OcoOmMBOCTI CydacHOI TEXHOJOTIi BHUTOTOBIICHHS KEpaMmikd 3
BOTHETPUBKHUX OKCH/IIB.
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8.1.22. KepamMika Ha OCHOB1 OKCHJly QJIIOMIHIIO Ta il OCHOBHI BJIaCTUBOCTI.
Kepamika 3 niokcuay unupkosito. bpomenitoBa kepamika. XiMmiuHI Ta (Pi3uyHI
BJIACTUBOCTI IIMX BUIB Kepamiku. [lepukiiazoBa kepamika.

HOBI KEPAMIUHI MATEPIAJIM I METOIU IX CUHTE3Y

8.1.23. Knacudikailist TEXHIYHOT KEPAMIKH.

Kepamiuni Marepiasii 110 BIAHOCATBCS O KPEMHE3EMHUCTOrO THUILY
BOTHETPHUBIB. BracTuBocTi KBap1oBoi kepaMiku. BuxinHi Marepianu, BIACTUBOCTI 1
CIIOCOOM OTPUMaHHS BHCOKOKOHIICHTPOBAHUX KEPAMIYHHMX B’SDKYYHX CYCICH3IH
(BKBC) Ha ocHOBI KpeMHE3eMUCTHX (KUCIIMX) MaTepiaiaiB, OKCUIHUX 1 CUIIKATHUX
MmarepianiB  (kucioTHOo-aMdorepHoro 1 amdoTepHoro ckiaaiB). TexHosoris
OTPUMaHHS Ta BUKOPUCTaHHSA. BIIUB BMICTY KOJOiTHOTO KOMITIOHEHTY Ha
BiactuBocTi BKBC. JluHacoBi BorHeTpuBH. TEXHOJOTST BUPOOHUIITBA JUHACOBHX
BOTHETPUBIB. BiacTuBOCTI MHACy Ta 00J1aCTlI BAKOPUCTAHHS.

8.1.24. XimiuHi 1 30J1b-T€JIb MPOIIECH.

Otpumanns HaHomnopoukiB. CymicHe ocaJkeHHsT a00 CyMICHHM pO3KJaj
CKJIQJTHUX CIOJYK. 30Jb-Telb Mpoliecu. ETanu 305b-renb TexHousorii. [lo3utuBHI
SKOCTlI Ta HEIOJIKH 30JIb-T€JIb TEXHOJIOTI. 3arajbHa cxema 30JIb-TeJIb METOJA.
BukoprcTtaHHs 30JIb-T€JIb METOJIIB JJIS BUPOOHHUIITBA CKiIa Ta kKepamiku. OCHOBH
30J1b-T€Jb TEXHOJIOTII 1 i mepeBard HajJ TPATUIIHHUMU METOJaMU BUPOOHHUIITBA
ckia ta kepamiku. O651acTi BUKOPUCTAHHS 30J1b-Telb MeToAIB. CKIIsSHI 1 KepaMiuHi
BosiokHa. [lokputts 1 mriBku. [lopysati Tina 1 mikpochepu. da3zoBi piBHOBaru i
TepMOJAMHAMiKa HaHomaTepianiB. I[lpuymHM 10 O0OYMOBIIOIOTH BiAJaJICHHS
HaHOMAaTepiajaiB BiJ pIBHOBAXXHOIO CcTaHy. Poiib po3aMipHHX e€(eKTiB BIIIHOCHO 0
130JIbOBAaHMX HAHOYACTUHOK. Da30B1 Mepexou.

8.1.25. JliarpamMu cTaHy TYTOIUIABKUX OKCHIHUX CHCTEM 3 OKCHIAMHU
IIUPKOHII0, TaHiIO0, ITPII0 Ta JIAHTAHOIAIB K (HI3MKO-XIMIYHA OCHOBA JJIT PO3POOKH
XIMIYHHX TEXHOJIOT1H CIEiaJIbHOTO CKJIa Ta HAHOKPHUCTATIYHHX MaTepialliB.

CuctemMrn Ha OCHOBI OKCHJIIB ITMPKOHIIO, TadHIiIO, ITPi0 Ta JaHTAHOIIIB.
YacTtkoBo ab0 MOBHICTIO CcTaOLII30BaHl JUOKCUAM HUPKOHIIO 1 radriro. OCHOBHI
HaAIMpsIMU MPAKTUYHOTO BHUKOPUCTAHHS IIUX CHUCTEM. BIUTMB Jieryrounx 100aBOK Ha
BJIACTUBOCTI OKCH/IIB IIUPKOHIIO Ta TaHit0 1 MaTepiamiB Ha X ocHOBI. OCOOIUBOCTI
HAaHOCTPYKTypH. Martepianu Ha OCHOBI OKCHIIB PIAKICHO3EMEIbHUX CJIEMEHTIB.

8.1.26. OcHOBHI 3aKOHOMIPHOCTI OYJJOBHU JiarpaMm CTaHy MOJBIMHUX CHCTEM
HfO2-Ln203(Y203), ZrO2-Ln203(Y203) i Y203-Ln203.

[TomiMopdizM  BHXITHUX  KOMIIOHEHTIB.  XapakTepHi  OCOOJMBOCTI
MapTeHCUTHUX niepeTBopeHb. da3oBi piBHOBaru B cucreMax HfO2-Ln203, ne Ln =
La, Pr, Nd, Ce, Sm203, Gd203, Tb203, Dy203, Y203, Ho203, Er203, Tm203,
Yb203, Lu203.

8.1.27. CyuacHi maTepiaiu 3 OKCHJIIB.

CuHTe3 Ta BIACTUBOCTI MaTeplajiiB BUIIOT BOTHETPUBKOCTI. OTpUMaHHS Ta
O0COOJIMBOCTI CUHTETUYHUX (PTOpcuilikaTiB. Marepianu 3 OiABUIIEHUMH (DI3UKO-
MEXaHIYHUMH XapaKTepPUCTUKaMH HAa OCHOB1 YaCTKOBO CTaOUII30BAaHOTO JUOKCHUIY
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uupkoHito (HCLI). ®a3osi piBHOBaru B cuctemax ZrO2-Ln203. da30Bi piBHOBaru
B cucteMax Y203-Ln203, Y203-CeO2.

8.1.28. OCHOBHI 3aKOHOMIPHOCTI OyJOBU JAilarpam CTaHy HOTPIAHUX CHUCTEM
HfO2(Zr02)-Y203-Ln203.

®di3uKo-XiMIYHA OCHOBAa JJIsi CTBOPEHHS MarepialliB KOHCTPYKIIIHHOTO 1
(YHKIIOHAIBHOTO TMpHU3HAaYeHHs. TeXHOoNorli KepamMiyHUX MaIUBHUX KOMIpPOK.
3arajgbHi XapaKTEPUCTHUKUA KepaMIYHUX MaJUBHUX KOMIpPOK. THIHM KepamMidHHX
NajguBHUX KOMIpoK. Cxema OylOBM BHCOKOTEMIEPATYPHOI MHAIMBHOI KOMIpPKH.
Bumorn a0 eneMeHTIB KepaMIYHUX MNaJMBHUX KOMIpoK. OcoOJMBOCTI TBEpO-
OKCUJHHUX IMaJJABHUX KOMIPDOK Yy TIOPIBHSHHI 3 IHIIMMH TUIAMU ITaJUBHUX
€JIEMEHTIB.

8.1.29. KepamiuHi eneKTpoi30IsIiiiHI MaTepiau.

EnexTpokepaMiuHi MaTepiaiv 3 MI€IEKTPUYHOIO MPUHUKHEHICTIO HUX4e 12.
Martepianun cucrem BaO-Al203-Si02, MgO-AI203-Si02, Ca0O-Al203-Si02,
Zr02-Al203-Si02. EnektpotexHiuna mopiensHa. CTeaTUTOBI Ta KOPAICPUTOBI
matepianu. JIITIHBMICHI KepaMivyHi MaTepialu.

Enexrpokepamiudi Marepianu 3 MICICKTPUYHOI NMPUHUKHEHICTIO Buie 12.
Martepianu cucrem CaO-ZrO2-TiO2, BaO- ZrO2-TiO2, MgO- CaO-TiO2, CaO-
SnO2-TiO2.

8.1.30. CerneTto- 1 I’ €30€IEKTPUYHI KepaMiyH1 MaTepialiu.

®di3M4HI OCHOBU SIBHINA CETHETOCNEKTPUKH. Touka Kropi, mieIeKTpuuHUiA
ricrepe3uc. Marepiadlu Ha OCHOBI THTaHaTy Oapil0 Ta MHPKOHATY-TITaHATY
wioMOyMy. BnacTMBOCTI 1 TEXHOJOTIE BHUTOTOBJICHHS I’ €30€JEKTPUYHHUX
MmarepianiB. KepamiuHi HamiBIPOBIIHUKOBI MaTepiann. TeXHOJorii ojaepKaHHS Ta
chepu 3acTOCyBaHHsS KepaMidHUX HAITIBIIPOBITHUKOBUX MaTepiamiB. OnueprkaHHs
HECTEXIOMETPIYHUX CIIOJYK.

8.1.31. Kepamiuni ¢hepomarsiTHi MaTepiaim.

bynosa Ta enexktpodizuuni BnactuBocTi Gepurie MeFe204. dizuuni 0CHOBU
sBuma (pepomMarneTuaMy. MarHiTHH TiCTEpe3Huc, KOEPIETUBHA CHJa, 3aJIMIIKOBA
THAYKIIIS, THAYKIIS HAaCHYeHHS. MeTou BUTOTOBJICHHS (PepHTiB.

8.1.32. Kepamiuni matepianu s aToMHOI TexHikd. Kepamika Ha OCHOBI
okcuay ypany. TexHoisorii BupoOHUITBA TeruioBuaIsounx eneMeHnTiB (TBEJIiB)
JUTsl aTOMHHX cTaHIii. Kepamika Ha OCHOB1 OKCHIY TOpit0. BIUMB peHTreHiBCHKOTO
BUIIPOMIHEHHS Ha KepaMiuHi MaTepianu. Kepamiuni Marepianu ajisi yHOBUIHHIOBAYiB
B aTOMHUX PEaKTOpax.

8.1.33. I'eokepamika.

8.1.34. Tlopucra kepamika. CopbeHTH, KaTali3aTopu, KepamidyHi MEMOpaHH.
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PO3JILI 2
CKJIO I CKJIOKPUCTAJITYHI MATEPIAJIN

BYJIOBA TA BJIACTUBOCTI CTEKOJI

8.2.1. Posb ckna B xuTTi Joaunn. Teopii OyaoBu ckia. Teopii Menneneena,
JleGenena, 3axapiaceHa. Teopis mikporereporeHHoi cTpyktypu. Teopis Tammana,
boreinkina. [TonimepHa konuemniis. Kpurepii cki10yTBOpeHHS.

8.2.2. BJACTUBOCTI CKJIA ¥ PO3IJIABJIEHOMY CTAHI.

B'sa3kicTh. 3asieHICTh Bl XIMIYHOTO CKJIaay, TeMIepaTypu. 3HAuYEHHS
B'SI3KOCTI y BUPOOHUITBI ckiia. MeToau po3paxyHKy B'si3kocTi. EkcniepuMeHTanbHi
nocnipkeHHss B'si3kocti. [loBepxHeBuit Hatsr. Poib MOBEpXHEBOro HATATY B
TEXHOJIOr1i ckja. BrumB ckilany ckia Ta ra3oBoro cepegosuina. Kpucranizamiiina
3/IaTHICTh CKJIA.

8.2.3. Buam kpucramizauii: CHOHTaHHa 1 TmpuUMycoBa. THIOBI KpHUBI
IMIBUKOCTI YTBOPIOBaHHS IIEHTPIB KpUCTaNi3aimii 1 JIHIMHOT MIBUIKOCTI POCTY
KpucTajgiB. MeToau  BU3HAYEHHS  KpPUCTANI3alliiHOiI  37aTHOCTI.  MeTonu
MOTIEPE/DKCHHS  KpUcTaiizaimii. BriauB XiIMIYHOTO CKJIaJy Ha KpHUCTaTi3aliifHy
31aTHICTb.

8.2.4. JlikBamiini sBuma B ckial. CraOuibHa 1 MeTacTaOUIbHA JIIKBAIlis.

Kinetuka mporecy mikBarii. MoTopHi cuimu. Makpo- 1 MikpodikBailii. MexaHizm
po3miapyBaHHsa. TepMoIMHAMI4HE  TpaKTyBaHHsA  sBUINA. KpucramoxiMidHi
ySBJICHHsS. BacTUBOCTI CKJIa, 10 JIKBYE.

BJACTUBOCTI CKJIA Y TBEPAOMY CTAHI

8.2.5. Ximiuna crifikicTh ckia. KoposiiiHi arentd. PyliHyBaHHS CcKia
pearentamu 1 12 rpynmu.

8.2.6. Mexaniuni BinactuBocTi ckna. [{u1pHICTh ckia. MIITHICTh HA PO3THT,
CTUCKaHHS 1 3ruH. BIumMB XiIMIYHOT'O CKJIaJly Ha MIIHICTh. BIIMB cTaHy MOBEpXHI,
BHYTpIlIHI fedexTH, MaciTabuuii Gpaktop. 3IMIITHEHHS CKJa, MPYKHICTh, TBEPAICTb,
MeTtonu BuUMIproBaHHA. Kpuxkicte. MexaHIYHI BIACTHBOCTI CKJIOKPUCTATIYHUX
MaTepiaiiB Ta iX 3aJeXKHICTh BiJ pi3HUX (HAKTOPIB.

8.2.7. TepmiuHi BIAaCTUBOCTI CKJa. TEMIOEMHICTh, TEIUIOMPOBIIHICTS,
TEMIIEPATYpPONPOBOAHICTh, TEPMIYHE PO3LIUPEHHS, TEPMOCTINKICTh, BIUIUB
TeMIIepaTypH 1 XiMigHoro ckiany. OCHOBH TeOpii ClaloBaHHs CKJIa OJ{HE 3 OAHHM 1 3
Merargamu. Temnodi3udHi BIACTUBOCTI CKIOKPUCTANIYHUX MartepiaiaiB Ta iX
3aNeXKHICTh  Bim pi3Hux (¢aktopiB. [lopiBHANBHMI aHami3 TemI0(iI3HIHUX
BJIACTUBOCTEH CKJIa 1 CHUTAJIIB.

8.2.8. Enextpwuni BnactuBocTi ckja. OO0'eMHa €IEKTPONPOBIMHICTD 1
enekTpoorip. BmiuB XiMidHOTO CKIamy 1 TeMIepaTypH, BiAmaiy, 3arapTyBaHHS.
[loBepxHeBa eneKTpOnpoBiAHICTh. JlienekTpuuHi BTpatu. EnexTpuyHa MILHICTS.
EnextpuuHi BIacTUBOCTI CKIIOKPUCTAIIYHUX MaTepialiB. BriauB pi3HuxX (akTopis.

8.2.9. OnrtuunHi BracTUBOCTI ckia. OnTWyHi KOHCTaHTH ckia. [lokasHuk
3asioMJieHHs 1 aucnepcis. [IponmyckaHHs, MOTJIMHAHHS, BIJJI3€pKaIOBaHHS CBITIA.
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Koediuient mpomyckanns. OntuuHa wiuibHICTh. [lOKa3HUK NOrauMHaHHA. 3aKOH
JlamGepTa-bepa. BuznaueHnHs norauHaHHS.

OCHOBU TEXHOJIOI'TI CKJIA TA CKJIOKPUCTAJIIYHUX MATEPIAJIIB

8.2.10. TosmoBHI CHpPOBMHHI MaTepiagud 1 JONOMDKHI. Marepianu ans
BBEJICHHS CKJIOYTBOPIOIOUMX OKCHIIIB, OKCHIIB JYXHHUX, JYXHO-3€MEIbHUX
Marepiais.

[TpuroryBanus muxtu. Bumorn n0 muxtu. 3BojaoxkeHHs mmxTd. [liaroToBka
MarepialiB, moJpioHeHHs, moMe. O0a HaHHS.

8.2.11. Teopis 1 mpakTHKa CKJIOBapiHHA.

Cranii: CWIIKaTOyTBOPEHHS, CKJIOYTBOPEHHS, OCBITJICHHS, TOMOTEHI3aIlis,
cTynka. DI3UKO-XIMIYHI MPOLECU MPU HArpiBaHHI COJOBOI 1 CYJIb(ATHOI IIUXTH.
Peakmii mnpu HarpiBaHHi IMIKUXT, 110 BMIMYIOTh OapBHUKH, TJIYIIHUKH.
OxkuCIOBaNIbHI 1 BITHOBIIIOBAJIbHI MPOIIECH Y CKJIOMACI.

8.2.12. KoHcTpykIlii CKJIOBapHUX TMOJyMEHEBUX TMeueld. Boruetpusu B
CKJIsIHIA mpomucioBocTi. Enexrpomnasneni Boruetpusu. Knacudikaris. MymitoBi,
0anemTo-KOPpYHJ0BI, BHCOKOTJIHMHO3eMicTi. DazoBuit ckiman. Dizuko-mexaHidyH1
BIACTUBOCTI. TeXHOJOriYHI TapaMeTpu CKJIOBApHUX TIOJYMEHEBHUX IICHUCH.
TennoooMmin B meui. TermmooOmin y ckiomaci. Ckiaja ra3oBoro cepeiaoBHINa 1
pexum THCKy. CKIOBapHI ejekTpuuHi nedil. Enexktpuuni mneui. 3aranbHa
kinacudikariss J[yroBoi, BUCOKOYACTOTHI 1 Teui onopy. EnexTpuyHi ckiIoBapHi medi
IPOMUCIIOBOTO MpU3HaUYeHHs. [IepCreKTUBHICTh €IEKTPUUYHUX CKIOBAPHUX MEYEH.

8.2.13. IHreHcudikallis CKJIOBapiHHA 1 HOBI MeToau. BIUIMB CBITHOCTI
HoJIyM’sl Ha TEIUIOBIIAAYY.

Texnomoris ckioBupo6iB. TeopeTnyHi ocHOBU (hopMyBaHHS. Posb B'I3KOCTI 1
MOBEPXHEBOTO HATATY. B'SI3KICTHI 1 TEeMIIepaTypHi IHTEPBAIU JJIsl OCHOBHUX
croco6iB (hopMyBaHHS.

8.2.14. OcHoBHi Mmetonu QopmyBanHs. IlpecyBaHHs, NpPECOBUIYBaHHS,
BUTSATYBaHHS, IPOKAT.

®IHIIIHI OIIEPAILIII IO BUTOTOBJIEHHIO CKJISSHUX BUPOFBIB

8.2.15. TepmooOpoOka BupoOiB 31 ckia. Binman cknsaux Bupo6iB. Hampyru
3aJMIIKOBI 1 TUM4YacoBi. Biaman ckmoBupoOiB. Emtopa Hanpyxens. Ctazii Bianamy.
Buia Temmniepatypa Bifnanay B 3aJI€KHOCTI BiJl BMICTY OKCHJIB Y CKIi.

Mexanivyna 1 xiMiyHa 00poOka ckioBupo6iB. [llmidyBanHs Ta monipyBaHHS.
AOpa3uBH Ta MOJMIPYBATBHI CyMIIIIi.

XiMmiuHa 00poOka CKkJI0OBHPOOiIB. XiMi4HA TOJIPOBKA: CYTHICTH METOIY,
ximism. CkJaj TOJIpyBalbHUX PO3YMHIB, TEXHOJIOTIYHI peXuMU. MaTupyBaHHS,
ocobimBocTi MeToay. KOHTpOIb SIKOCT1 TOTOBOT TPOTYKITI.

8.2.16. KoHTponb sKoCTi CKIOBUPOOIB. BumpoOyBaHHS Ha SKICTh Bigmainy.
[Monsipuckonu, mnonsipumeTpu. BumpoOyBaHHST Ha MIIHICTh, TEPMOCTIHKICTb.
KoHTposib Ha NPUCYTHICTh MyXUPIB, CBUJIB, KPUCTATIYHUX BKIOYeHb. KoHTpoIb
F€OMETPUYHHX [TapaMeTPiB.
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KOJIBOPOBE CKIJIO
8.2.17. Teopis 3abapemoBanHs ckia. KombopoBe ckio. BuOipkose
MOTJIMHAHHSA BHIMMOTO BumpoMiHioBaHHS. [lonarts komsopy. Koopaunatu
koinbopy. KonpopoBuii  TOH, 4HMCTOTAa KOJIBOpPY, SACKpaBiCTh. IIpakTuka
3abapBiioBaHHs ckia. MonekynsipHe 1 kojoinHe 3abapmoBAHHS. IonHi,
MosekyisipHi 1 konoigHi 6apBuuku. [IPUKITAJIN. O6e30apBitoBaHHS CKIA.

TEXHOJIOI'TA IIOBYTOBOI'O CKJIA

8.2.18. ®noar-meroxn. Ilpunuun Quoar-merony. XapakrepucTtuka daoat-
KaMmepu. TUMOB1 MOPOKM CKJIa IpH (pyioaT-MeToIi.

8.2.19. OyHKIIOHAJIbHI CTEKJIA 3 IUIIBKOBUMHU MOKPUTTAMH. XIMIUHHUMA crIOCiO
HAHECEHHS J3€pKaJIbHUX NOKPUTh. I[liAroTOBKAa MOBEpXHI CKJa 10 CpIOJICHHS.
Cpibnenns. HaneceHHss 3axMCHMX MOKpUTh. DI3MYHI CHOCOOM HAHECEHHs
N3epKalbHUX MOKpUTh. MeTaizallisi CKjia criocoOOM BHUIIAPY Y BaKyyMi.

8.2.20. Texnomnoris tapHoro ckia. Knacudikaiis ta acoprument. Ctangaptu
Ha OCHOBHI BHUpOOM TapHOro ckija. TexHiuHa XapakrepucTuka. DI3UKO-XIMIYHI
BJIACTUBOCTI. XIMIYHUN CKJIQJ CKJa. 3arajbHa TEXHOJIOT1YHA CXeMa BHUPOOHUIITBA
CKJIsTHOT Tapu. Pesxxumu BapiHHS.

ABTOMAaTH30BaH1 JIiHII BUPOOKU CKJISHOI IIMPOKO- Ta BY3BKOTOPJIOI Tapw.
Oco06MBOCTI BUPOOHUIITBA.

8.2.21. TexHomOris XyI0KHBOTO CKJa. TeXHOJOoris BUPOOHHUIITBA COPTOBOTO
nocyny. Kiacudikaiis ckia Ta CKIOBHpPOOIB. 3arajpbHa TEXHOJIOTIYHA CXema
BUPOOHUIITBA COPTOBOTO MOCYAY 3 O€3KOJLOPOBOTO HATpii-KaJbIiNH-CHUIIKATHOTO
ckia. Oco0aMBOCTI BHUPOOHUIITBA KPHUINTAJICBUX BHUPOOIB, KOJHLOPOBOIO Ta
TJIYIIEHOTO CKIIA.

TEXHOJIOT'TA BUPOBIB 3 TEXHIYHOI'O CKJIA

8.2.22. CxmsHe BosokHo. Knacudikamis. Knacudikaiis ckiaoBoJIokHA 3a
IPU3HAYCHHIM Ta XIMIYHUM CKIagoM. XiMIiuyHUN ckiaa. ba3anbToBi CKiamgu.
besynunni "Oe3kineuyHi" BOJIOKHa, "KiHIIEBI" BOJIOKHA (IITaIrelbHE BOJIOKHO).
Metonu gopmyBanHs. ButsaryBanHs, BUAyBaHHS 1 BIAIICHTPOBUN MeTo. OnTuyHe
CKJIOBOJIOKHO.

8.2.23. Csitnorexniude ckio. Kmacudikarisa. Crekna, MO pO3CIIOIOTh -
MOJIOYHI, OmajoBi 1 MaToBaHi crekna. [Ipusmarnuni crekna. Ctexna 3 BUOIPKOBUM
nornuHaHHAM. JliH3u @penens. [IpoxkekTopHi 3anmomiroBadi. JIiH3M, 10 PO3CIIOIOTH.
di3uK0-XIMIYHI BIACTUBOCTI. 3aBaHHA KoJIbopy B cuctemi MKO.

8.2.24. Ontrune ckio. Tumm 1 MapKku ONTUYHUX CTEKOJ.

OnTuvHi MOCTIHI ONTUYHUX CTeKoN. Mapku crekoi. [lokazHUKHM SKOCTI
onTHYHUX Oe30apBHUX CTEKOJ. MexaHIdHI BJIACTHBOCTI. TEIIOBI BJIACTHUBOCTI.
XimiuHi BmactuBOCTi ckia. CTekiia ONTHYHI 3 OCOOJMBHUMH BIIACTUBOCTSIMHU.
KonbopoBi ontuuni crekna. CBiTinopo3scitoroui ctekiia. DOTOXpOMHI, pajiaiiitHo-
CTIMKI CTEKJIa, ONTUYHI JIIOMIHECHUpPYIoUl, 1H(pauepBoH1 OeckucHeBl cTekia. CKIo
onTuuHe KBapuoBe. CUTanu ONTHYHI, KPUCTAIM 1 Kepamika. XapakTepHl pUCH
KpHUCTaJIB. OnTtuyHO  13OTPONHI  KpucTal.  Marepiaii  CKIJIOBapiHHS.
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TexHonoriyHicTh cKiIaAiB cTekod. [linroToBka CUpOBUHHUX MatepianiB. TexHonoris
BUPOOHHUIITBA ONITUYHOTO CKJIA.

8.2.25. Ximiko-nabopaTopHe, TEPMOMETPUYHE CKJIO. 3arajbHi BiJJOMOCTI.
Cknaznu 1 BIaCTUBOCTI CTeKOJI. TexHosorid. Bumorn 10 BOrHETpUBKHX MaTepialiB.
TemoBuii 1 ra30BUi peXUM BapiHHs, BUPOOJIEHHS BUPOOIB 3 XIMIKO-1a00paTOPHOro
ckia. /lomarkoBa 0OpoOKa: OJKOJIOBAHHS KOBIAYKIB, OTOIJIEHHS 1 PO3TOPHEHHS
Kpato, ohOpMIIEHHA ropja 1 HOCHKA, a TakK0oX TIpaJyloBaHHSA 1 MapKipyBaHHS.
TepMomerpuuHe  ckio.  ACOpPTUMEHT  TepMOMeETpiB.  XIMIYHMH  CcKJaj
TEPMOMETPUYHUX CTEKOJI. BUMOIrM [0 BIACTUBOCTEW TEPMOMETPUYHOIO CKJa:
MiJBUIIIEHA TEepMiyHA 1 XIMIYHA CTIMKICTh, HU3bKAa KpHUCTai3alliiHa 37aTHICTh.
[Ty4He cTapiHHS.

8.2.26. EnextpoBakyyMHe cKkJIO. 3arayibHi BijoMocTi. CKJiaau 1 BIACTHUBOCTI.
XiMiyH1 CKJagu i Jeraned  kiHeckomiB. CTekia, BUKOPUCTOBYBaH1 IS
BUTOTOBJICHHSI OasioHIB enekTposiami. CTekjia, 3aCTOCOBYBAH1 JJisi CIAIOBaHHS 3
MeTaJaMd B NpUIafaX eJeKTPOHHOI TexHikd. IXHi BaKyyMHi BJIACTHUBOCTI
(razomponukHicTh). TexHounoris. EnexkrpoBakyymHe CKJIO 0araTOTOHHaXHOT
TEXHOJIOTi.
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I'JIABA 9 TEXHOJIOT'ISI B’SIZKYUUX MATEPIAJIIB
PO3JILI 1
[TOBITPSIHI BSIKVUI

[Tpunimnu knacudikamnii B'soxkydrnx. OCHOBHI TUIIN KJacupiKallii.

I'incosi B'sixyui. Bugu rincoBux B'sykyunx. CHpoBUHA Ji1 BUTOTOBJIEHHS
rincoBux  BKyunX. Jlerigpartaiis  JIBOBOJHOrO TINCYy TpPU  HarpiBaHHI.
Xapakrepuctuka Moaudikauiid cynbdary Kajblioo. BHpOOHMIITBO TiNCOBUX
B'soKkyunx. Jlerigparaiisi TiMCOBOrO  KamMeHIO B  TINCOBapOYHUX  KOTJAX.
BunantoBanus rincy B 06eproBux nevyax. CymicHuil nomen 1 Bunain rincy. O6pooka
TiICOBOTO KaMEHIO TTapoM Il TUCKOM. BapiHHS B piIKUX CepelOBUINAX.

Teepauenss rincoBux B'spKyunx. Teopii TBepaHenHs. CydacHi MOTISIN Ha
MEXaHi3M TBEPJHCHHS TilICOBHX B'S)Ky4YWX. PerymaioBaHHsS IIBHAKOCTI MPOIECIB
TY>KaBiHHS 1 TBEpJHEHHA Tincy nobaBkamu. Knacudikaiiisi 100aBOK - peryisitopiB
IPOILECIB Ty KaBIHHS.

BrnactuBocTi rincoBux BSDKY4YHX. 3aCTOCYBAHHS TIlICOBUX B'SKYy4YnX. Bspkydi
MaTepiajii Ha OCHOBI TiIcy.

[loBiTpsine BamHO. Pi3HOBHaM TOBiTpsiHOrO BamHa. CHpoBHHA IS
BUPOOHUIITBA MOBITpsAHOro BamHa. [Ipoiecu, siki MPOXOASTH MPH BHUIIATIOBAHHI.
BumnantoBanus. ["amenns nopirpsiHoro BanHa. Buau ramenoro BanHa. OOnagHaHHS
JUTSI TllIeHHSI.

INaparairis 1 TBepIHEHHsI TIOBITPSHOT'O BallHA MPU HOPMAJbHIA TeMmIepaTypi.
Mexani3M TBepAHEHHs. TBEepAHEHHS BaMHSHO-MIIIAHUX PO3YMHIB MIPH MiJBUILEHUX
TeMIieparypax. [HTeHcudikaTopu TBEpPIHCHHS.

BnactuBocTi 1 06s1acTi 3aCTOCYBaHHS MOBITPSHOTO BalHa.

INapapmiuae Bamuo. CupoBHMHA JIi BUPOOHUIITBA TiAPaBIIYHOIO BarlHa.
Bupo6uunrBo rigpaBiaiyHoro BamHa. OcCOOJHMBOCTI PEXHUMY  BHITAJIOBAHHS.
Amapaty IJi1 BUIIAQTIOBaHHS TiJpaBiiyHOTO BamHa. [Iporecu, sKi MpoXonasTh IPHU
BUnaToBaHHl. ®a3oBuil CcKiIaj TiApaBIidYHOrO BamHa. BmactuBocTi 1 00macTi
3aCTOCYBaHHS T1IPaBIIYHOTO BaITHA.

MarnesianpHi B'siKydi. Pi3HOBUIM MarHe3ianbHUX B'soKyunX. CUpOBHHA IS
BUPOOHUIITBA MAarHe3laJIbHUX B'SKYy4HMX. TEXHOJOTIYHI omepailii BUTOTOBIICHHS
MarHe3iajJbHUX B'SKYUHX.

PO3/ILT 2

MTOPTJIAHALIEMEHT 1 OrO PI3HOBUIN

[Toptnanauement. XapakTepuCTHKAa CKIAQAy MOPTIAHALNEMEHTY. Brus
OKpEMHUX OKCHJIIB Ha BJACTUBOCTI mopmiaHAlneMeHty. a3oBuil ckian
MOPTJAH/ILIEMEHTY. XapaKTepucTuka okpemux (a3 3a aiarpaMamu CTaHy JABO- 1
TPUKOMIIOHEHTHUX CUCTEM; BJIACTHBOCTI (ha3. BB manux ckiagoBux (JOMIIIOK)
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Ha mnpouecu ¢GOpMyBaHHS 1 BIACTHUBOCTI OCHOBHHMX KJIHKepHUX ¢da3. Bmius
¢azoBoro ckiiaay Ha BIACTUBOCTI MOPTIAHALIEMEHTY. Po3paxyHOK MiHEpaIoOriYHOTO
CKJIQJTy KJIIHKEDY.

CupoBuHa s BUTOTOBJIEHHS MOpTiIaHaueMeHty. Knacugikaiiss cupoBUHHU.
Kapbonartna ckmagoBa. YMOBHO-TJIMHUCTUM KOMIOHEHT. Kopuryroui 100aBKH.
3acToCyBaHHSI BIAXOJIB IMPOMUCIOBOCTI SIK KOMIIOHEHTIB MOPTJIAHAILIEMEHTHOI
CUPOBUHHOI CyMIlIl 3aMICTh MNPUPOAHOI KapOOHATHOI abo aTOMOCHUIIIKATHOI
CUPOBHHH.

XapakTepuCTHKa  OCHOBHHMX  TEXHOJOTIYHHUX  CXEM  BUPOOHHIITBA
MOPTIAHIEMEHTY: MOKPU, CyXUii, KOMOIHOBaHHM CITIOCOOU: MOTOKOBE 1 MOPIIiiHE
KopuryBaHHA. [lepeBaru 1 HEIOMIKU OKPEMHX CIOCOOIB. XapaKTepUCTUKA OKPEMHX
TEXHOJOTTYHUX nepenuniB. [IpuroryBaHHs CHPOBHMHHOI CyMIIIl MPHU MOPIIHHOMY
KOpPHUI'yBaHHI (32 MOKpUM 1 cyxuM crocoOam). [lomen cupoBuHHOrOo OOpOIIIHA.
[urencudikamiss nomeny. TexHOMOTiYHI BJIACTUBOCTI CHUPOBHHHOIO MHUIAMY.
PerymtoBaHHSI BIaCTUBOCTEH CUPOBMHHUX CyMilied. ['paHyntoBaHHS CyMmiliei npu
CyXxoMy crioco01 BUpOOHHIITBA.

BumantoBaHHS TOPTIIAHIIIEMEHTHOTO KJIiHKepy. Pi3MKO-XIMI4HI IMPOIIECH,
0 BiAOYBarOThCA TPHU BUINAIIOBAHHI. XapaKTEPUCTHKA  arperariB, sKi
3aCTOCOBYIOTKCS NMPU BumadoBaHHi. [ledi 006epToBi, maxTHi. 30HH 00epTOBOT Mevi.
BIuuB BIacTUBOCTEH CHPOBUHU, CTYIICHIO AUCIICPCHOCTI, IBUIKOCTI HArpiBaHHA i
1HIIUX (HaKTOPIB Ha MPOIECH KIIIHKEPOYTBOPECHHS. 3aCTOCYBaHHS MiHEpali3aTOPiB
npu BUNamoBaHHL. OXOJIOMKEHHS KIIHKEepY. BIUIMB peXUMY OXOJOKEHHS
KJIIHKEpa Ha BJIACTUBOCTI mopTiauaemMenTy. [lomen kininkepy. Cxemu nomeny, siki
3aCTOCOBYIOTHCS B IIEMEHTHIM IPOMHUCIIOBOCTI. IHTeHCHbIKAIlisSI TOMENY KIITHKEPY.

TBepaHeHHs TOpTIaHALUEMEHTY. [iIpocuiIikaTh Kajbllifo: Kiacudikairis,
CKJIaJ, BJIACTHBOCTI. ['impoamroMiHaTH, TiApodEepUTH 1 CIOPIAHEHI CIIOJTYKH.
INapocynedaroantominatu. ['impokapOoamtominatu. ['imporpanaru. [impatartis
[IEMEHTHUX MIHEpaJiB B HOPMAalbHUX 1 TiApoTepManbHUX yMmoBax. OIriHKa
cTymneHto rigpataii. ['iapartamis neMenty. MexaHi3aMm mpoliiecy TBEpIHEHHS, Teopii
TBepAHeHHs. CTpyKTypa IEMEHTHOTO TICTa 1 IEMEHTHOTO KameHio. BrmactuBocTi
IIEMEHTHOTO TiCTa: TEKYYIiCTh, JETKOYKIIAHICTh, BOJOBITOKPEMIICHHS, KOHTPAKITIA.
Bunu 3B's13Ky BOJY B IIEMEHTHOMY KaMeEHi.

byniBenpHO-TexHIUHI BiacTBOCTI memeHTiB. IllinpHicTh. OO6'eMHa Maca.
Bogomotpeba 1 HopmaneHa ryctuHa. CTpoku TykaBiHHA. ,,HecrpaBxHe"
Ty>KaBiHHSI. PiBHOMIipHiICT  3MiHH  00'emy. MilHiCTb. [ToB3y4icTh.
Mopo3ocrTiiikicts. BuconoyrBopenns. XKapocriiikicts. Kopo3siiina ctiiikicts. Buan
KOpO3ii: BUTY)KyBaHHS, KUCJIOTHA, BYTJIEKHCIA, CylbdaTHa (Cynb(oantoMiHaTHA i
rincosa), MarsesiajiibHa (Marfes3iajbHa 1 MarHesiaabHO-Cylb(darHa). Brimue myris
KIIIHKEpY Ha KOPO3iiHYy CTIHKICTh IIEMEHTHOTO KaMeHIO. PyliHyBaHHS IIEMEHTY ITiJ
JIE€r0 OpraHiYHUX pedoBHH. Y canka i HaOyxanHs. [loB3yuicTe. TermmoBuaiIeHHS.

PisHoBuam moprinananementy. [lIBuakoTBepaHyunii 1 BUCOKOMIITHUN
noptiananeMedT. [lopTmaHaneMeHTa 3 TMOBEPXHEBO-aKTUBHUMHU JIOJATKAMU:
1acTu(iKoBaHUI MOPTJIAHLIEMEHT, riapohoOHui MOPTJIAHJALIEMEHT.
Cynbbarocriiikuii  noptinanguemeHT. JlekopatuBai (OUMI 1 KOJBOPOBI)
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nopriaHaueMeHTd. TammnoHaxkHuM nopmiaHauemeHT. IloprnanauemeHt s
OETOHHUX MOKPUTTIB JOpIr Ta aepoApoMiB. [lopTinaHALIEMEHT s BUTOTOBJIEHHS
az0ecTolleMeHTHUX BHUPOOIB. [HIII BUAM MOPTIAHAUEMEHTY: LIEMEHT JUIsl 3aXHUCTY
Bil paJlOAKTUBHUX BHUIPOMIHIOBAaHb;, ILIEMEHT [Js JKapOCTIMKMX OETOHIB;
MarHe3iaJbHUM MOPTIAHAUEMEHT; CJAHLUE30JbHUN MOPTIAHALIEMEHT; OemiTo-
MNOPTIAHALIEMEHT; LEMEHTHO-TIOJIMEpHE B'sKyde; MOPTIAHILEMEHT 3 MIKpO-
HAIlOBHIOBaYaMH.
PO311J1 3

CIIELIAJIBHI BUIU B'SIXKYUUX

I'muHozemMucTuii 1eMeHT. XIMIUHME CcKiiaja. BMICT OKpeMHX OKCHIIB B
TJIMHO3EMUCTOMY 1IEMEHTI, BIUIMB OKCH/IIB Ha BJIACTUBOCTI. MiHEpayOT1yHUNA CKIIa.
XapakTepucTHKa okpeMux (a3, iX BIACTHBOCTI, BIUIUB Ha SKICTh TJIMHO3EMHCTOTO
IIEMEHTY. BUPOOHUIITBO TIMHO3EMHUCTOro IieMeHTy. CHpoBHHA JUIsi BUPOOHHUIITBA
rHO3eMucToro memMenty. Croci6 mumaBineHHs. Cnoci6 crikanHs. KomrmekcHe
BUPOOHUIITBO. DI3UKO-XIMIUHI MPOLECH, K1 MPOTIKAIOThH NMPU BUMATIOBAHHI ITUXTH.
Pexxum BumantoBaHHS 1 0X0JIO/pKeHHS. ['iaparaliis i TBEpJIHCHHS TJIMHO3EMHCTOTO
neMeHty. [limpoanoMiHaTH 1 1H. TiIpaTd. bByaiBeIbHO-TEXHIUHI BIACTHBOCTI
TJIMHO3EMHCTOTO IIEMCHTY. PizHOBUIM TJIMHO3EMHCTOTO IIEMEHTY:
BUCOKOTJIMHO3EMUCTUI IIEMEHT, AaHTIIPUTO- TIMHO3EMUCTUN IIEMEHT;, OeliTo-
TJIMHO3EMUCTHH (0€3aTITOBUI) IIEMEHT.

Posmupai  nemenTH. MexaHI3M  pO3IIMPEHHS I[IEMEHTHOIO  KaMEHIO.
BononenponukHuii  po3mMpHUN  1IeMEHT. [ IMCOTrJIMHO3eMHUCTUH  PO3IIUPHUI
neMeHT. Po3mupHuii nmopriasaneMent. Hampyxkenuit 1emedT. IHm Buau
PO3IIMPHUX IIEMEHTIB: IIEMEHTH 3 J00aBKOIO O€3BOJHOTO CYiIb(hOaTIOMIHATY
KaJIbI[if0, IIEMEHTH 3 J00aBKOI PO3UYMHHHUX CYIb(paTiB MeETaliB, IEMECHTH 3
100aBKOIO OKCH/IIB KAJIBILIFO 1 MArHIO.

[TymomanoBi memMeHTH. AKTHBHI MiHEpaJlbHI J00aBkH: Kiacudikamis i
BiaacTuBoCTl. [lyronaHoBui MOPTIIAHILIEMEHT: BUPOOHUIITBO, TBEPIHEHHS,
BJIACTUBOCTI. I[HIII BHUIM MYIIOJIAHOBHX IIEMEHTIB: BAIHSHO-TMYIIOJIAHOBE B'SKYYE;
BaIHAHO-30JIbHE B'SDKYUE.

[IInakoBi memeHTH. Buwam 1 cKiIag 1UIakiB, $Ki 3aCTOCOBYIOTBCS B
BUPOOHUIITBI BSDKy4duX. J[OMEHHI NIIakW: XIMIYHUN 1 MIHEpAJIOTIYHHMA CKJaj,
kiacudikaiis, MOTyJbHI XapakTepuctuku. Lllnaku 4opHOT 1 KOIBOPOBOI METATYPrii
(cranmeriaBWiIbHI TUTAKW; NUTAKK (EpPOCTUIaBiB, MUIAKH KOJBOPOBOI METalyprii,
[IUTAKK  eTIEKTPOTEPMIUuHOTO BUPOOHUIITBA (docdopy). [impaBrmiyHa aKTHUBHICTH
[IUTAKOBUX MiHepamiB. [igpartamis cymimed muiakiB i KIiHKepYy. Buam mnumakoBux
IIEMEHTIB 1  TexHoyoris  ix  BupoOHunrBa.  [llmakomopriaHameMeHT.
CynbdhaToCcTIMKu MUTAKOTIOPTIIAHAIIEMEHT. [HIIT BUAM MITaKOMOPTAAHAIICMEHTIB.

Banusino-nnakoBuii iemeHT. CynbdaTHO-1IJIAKOB1 IEMEHTH.

[InakomyxH1 B'S>Ky4dl - BHUXIJHI Marepiajid, CKJaJ B'SXKYy4Oro, Mpouecu
OTpUMAaHHS, BIACTUBOCTI 1 00JIACT1 3aCTOCYBAHHSI.
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I''TABA 10 TexHoJI0Tisi KOCMETHYHHX 32C00iB Ta Xap4OBHX 100aBOK
PO3A1JI 1
XIMIYHA TEXHOJIOI'TA KOCMETUYHNX 3ACOBIB

10.1.1. TTapdymepis.

Knacudikamis 3anaxiB ta ix xomoOiHamis. Teopis cHpudHATTA 3amaxiB Ta
0COOJIMBOCTI HIOXY JIFOJAMHH.

3arajgpHl NPUHLMIN PO3MOALTY nmappymMepHUX BUpOOiB3a rpynaMu TOBapiB.
Hyxu. Teepai ayxu. [lappymepni Ta TyanetHi Bogu. OnekonoH. [[yxMsHi BoaH.
JlikyBanbpH1 BoAM. 3acobu nansi apoMartusaiii moBiTps. OOKyprOBaJIbHI €CEHIis,
nanip, cBiuku. Knacudikamis AyxiB 3a xapakTepom 3amaxy: KBITKOBI, (aHTa3iiHi,
KBITKOBO — (anTasziiiHi. Tunu 3amaxy JAyXiB Ta CTWI (PpaHUy3bKud 1
AMEPUKAHCHKUU.

XapaKkTepuCTHKa Ta HOMEHKJIATypa ITyXMSHUX Ta JOTOMDKHHX PEYOBHH, IO
BUKOPUCTOBYIOThCSL Yy mapdymepii. Harypanbui gyxmsani pedoBunu. [Ipupoani
cMoimu Ta Oamb3amMu — (pikcaToOpu POCIUHHOTO MOXO/pKeHHsA. Cyxa pOCIHHHA
cUpoBMHa.  HamiBcuHTeTHYHI 3amamHi pedyoBHMHHW. Po3uymHHUKW. bapBHHKW.
dikcaTopH.

OcHoBu 100y 10BM TIaphyMepHUX KOMIIO3UIIIN. Beayunii 3anmax i rapMoHiliHe
3anoBHEeHHs. OCHOBH CKJIaZaHHs penentyp nappyMmepHux PLIUH.
CamookucmioBanus. ®Dikcaropu, TUNH ¢ikcaTopiB (110 YHOBUILHIOIOTH BHIIAP,
AHOMAJIbHO YIOBUIBHIOIOTH BHUIAP, PEYOBHHM, HIO0 3/aTHI 3MEHIIUTH MOPOTOBY
KOHIIEHTPAIIIIO 3alalllHUX PEYOBUH, MPAKTUYHO HEJETKi, BaXKKO JIETKI, CepeIHBO
JIETK1, JIETKO JeTKi). BIUIMB CHiBBIJHOIIEHHS KOMIIOHEHTIB Ha CTIMKICTh 3araxy
KOMITO3HII].

OcoOMMBOCTI CKJIAJaHHS apoMaTiB Il KOCMETHKH, TYyaJIeTHOIO MMIA 1
MHUIOYHX 3aC001B, JEKOPATUBHOI KOCMETHKH.

10.1.2. Texuousoris oaepxaHHs eipHUX OMiil.

Bunydenns edipHux omiid  JeTKUMHU  (EKCTpakilisi) abo HEIeTKUMHU
po3unHHNKaMHU (Marepaitis). Exkctpakiis. [lepkomtoBanns. Manepartis. Onepskanas
abcomoTHUX onid. OpepkaHHS KOHKPETIB;MEXaHIYHMM METOJ 3 BUKOPUCTAHHSIM
MpeciB Pi3HOI KOHCTPYKIii, IHIIUX MPHUCTPOIB Ta MamUH. EKCTpakifis MIOKCHIOM
Byrnemto. [leperonka 3 BomsHOIO0 mapoto. PosninenHs mnepBuHHOI edipHOT omii i
macTuaTy. Pekyneparis edipHoi omii 3 guctuisamiiaux Boxa. KoroOaris. SKicTh
BTOpMHHOI KoroOariitHoi omii. Pexktudikamis edipaux omiid. TexHomoris
MPUTOTYBaHHS PO3YMHIB TPH HarpiBaHHi 1 0e3 HarpiBy. MexaHIYHHIA METOJ
BujaieHHs edipHux omiil. OpepkanHs edipHUX ONill TBEepaAUMH COpPOCHTaMH
(copOrtis).

10.1.3. TexHousoriss BUpOOHUIITBA MapPyMepHUX KOMIO3UIIIM, apoMariB 1
€CeHILH.

[IpuroryBanusi nyxiB. Bumip, 103yBaHHS, 3aBaHTAXXEHHS 1 3MILIYBaHHS
KOMIIOHEHTIB. MeTo/Iu BUTOTOBJICHHS Map@yMepHUX PIAUH: KIACUYHUN, METO,
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po3poOsieHnit 1 3ampoBajykeHUM Broepuie — Ha JIeHiHrpajacbkid mnaphymepHiil
dabpuii, meroa OpinMana, METO, 3aCTOCOBAHUN Y BITUU3HSHIN TPOMUCIOBOCTI.

TexHonoriyHa cxemMa OTpUMAaHHS NOapPyMepHUX piauH. BiACTOIOBaHHS.
BuctoroBanHs. Pi3HUIIA MK MOHATTSIMU BHUCTOIOBAHHSI, BU3PIBaHHS 1 JO3PIBaHHS.
OinbrpyBanHsa. [Ipouecu npomuciaoBoro (GpiIbTpyBaHHS, NPOLECH (PUIBTPYBAHHS 3
YTBOPEHHSAM oOcaAy 1 (UIBTPYBaHHS MAJIOB'I3KUX PpIAWH, IO MICTATh 3HAYHY
KUIBKICTh ~ cycmeH3ii.  3akynoproBaibHe  (QUIbTpyBaHHA. TpaHCHOPTYBAaHHS
nappymepuux pinuH. PosznuB. Meroaum po3nuBy nappymepHOi pIIMHH Y
dbnakoHumnin BakyyMoM (py4yHUH Ta MAIIMHHMM CIOCOOM) Ta MiJ TUCKOM 3
BiZICU()OHIOBAHHAM HAJJIMINKY PiTUHU. YTaKOBKa. YKyNOprOBaHHsA. MapKyBaHHS.
KoHTpons sikocTi naphymMepHUX KOMITO3UI11 TapPyMepHUX PiIHH.

Jlezonopyrodi KOCMETHYHI 3aco0M, XapaKTepUCTUKA, Kiacudikamis Ta
MEXaHI3M Jii Je30[0pyrouux 3aco0iB. XapakTepucTuka 1 MexaHi3M il
AHTHUIEPCITIPAaHTIB. XapaKTePUCTUKA PEYOBHH, IO BOJIOIIIOTH aHTHIIEPCITIPAHTHOIO
niero. Perientypa 1 TEXHOJIOT1S A€30I0pYIOUHX 3aC001B pi3HOT PopMH BUITYCKY.

TexHomoris omiBlg-Ie3010paHTy. ['eneBi Ae3010pyrodi 3acoou. Jle3omopyrodi
3acobu pinakoi popmu Bumycky. Jle3010pyrodi 3aco0u aepo30JIbHOT (POPMH BUITYCKY.

10.1.4. Texnosorist BUpOOHHUIITBA TyaJIeTHOTO MUJIA.

CyuacHuiéi ~ acopTUMEHT  TyaleTHoro  Muia.l'ocmomapcekke — MHIIO.
[Topomkononioue mumo. IlpansHi mopomiku, MuiibHI nopourku. Kinacudikamis muna
3a KOHCHUCTEHIIIE€IO: TBEpJie, IIIMATKOBE, KPEMOMOIi0He, MOPOIIKOMOAIOHE , piaKe
TyaJleTHE MUJIO.

Knacudikaris  TyamerHoro Mwuiga 3a  Ipu3HauyeHHSIM.DyHKITIOHAIBHI
BJIACTHUBOCTI TyaJIeTHOT'O MUJIa, €CTeTUYHI1 BIACTUBOCTI, 3alax, HaJllHICTh, Oe3IeKa,
€KOJIOT14H1 BJIACTHMBOCTI, KOCMETHYHHH €(deKT 1 MeXaHi3M Jii TyaJleTHOrO MUIA.
®Di3uK0-XIMIYH1 BIACTUBOCTI MUJIA.

XapakTepucTUKa CHPOBHHH, 1[0 BHKOPUCTOBYETHCS Yy  peLENnTypax
TyasieTHOro Muia. JKupoBa cupoBuHa. TBapuHHI xupH. JKUpu MOPCHKUX TBapHH Ta
pu6. Pocnununi omii. Canmomac 3 pociuHHUX oiid. KoHOIUIsiHE 1 JbHSHE Macio
Kupozaminuuku. CHHTETUYHI KUPHI KUCIOTH, IO OTPUMYIOTHCS OKHCIICHHSAM
napadiHOBUX BYTJIEBOAHIB KucHeM moBiTps. Kanionb. TexHiuHi HaPTEHOBI
KUCIOTH. Tanose macio.

OcHoBu BapiHHg TyanmeTHoro Muia. OCHOBHI TEXHOJOTIYHI TMPOIECH
musioBapinas. [IpuroryBaHHs BOJAHHX PO3YMHIB KUPHOKHCIUX coieil. [Ipsmuii ta
HEMPSIMUN METOJIA BapiHHS MUJIA.

[TpuHIIMTIOBa cXeMa BapiHHSA OCHOBU TYaJIETHOT'O MIJIA HEMPSIMUM METOJIOM 3
HEHUTpaTbHUX XKUPIB. TeXHOIOTTYHA cXeMa MUJIOBAPIHHSI: TEPIIe OMUJICHHS; MepIIe
BUCOJIIOBAHHS,  Jpyre  OMMWJIEHHS, Jpyre  BHCOJIOBaHHS;  NUTi)yBaHHS
MMJIa;BIICTOIOBAHHS.

[IpunuunoBa cxema o0OpoOneHHsT TyanerHoro wmuia. CylriHHSA —MuUia.
3MilyBaHHs MuUja 3 100aBkaMu.. TBEPAICTh MUJIA.

TexHomoriss pigKoro 1 riaiepuHOBOro TyajnetHoro wmwiaCrnocobu Ta
TEXHOJIOTII OTPUMAaHHS PIAKOro 1 TIIIEPUHOBOTO TYyaJe€THOro Muia. TeXHOJOoris
MPO30pUX TIIHEPUHOBUX MUJ. TeXHOJOTis MHJIBHUX MOpOIIKiB.KOHTPOIL SKOCTI
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TyaJeTHOTO Muina. Mertoau BunpoOyBaHb. Bu3HaueHHS OpraHOJEHTHYHUX
MOKa3HUKIB TBEPAUX COPTIB MUJIA, 30BHIIIHIA BUIJISLA 1 KOJIP PIAKOrO TyaJIETHOTO
Muia, 3anax , skicHe uucno(KY), macoBa m0mis >KUPHUX KHUCJIOT, MacoBa JOJIsS
COJIOTIPOIYKTiB, MacoBa JOJS HEOMHJIEHOTO XHUPY, TeMIeparypa 3acTUTaHHS
KUPHHUX KUCIIOT, BU3HAYCHHS NIEPBUHHOTO 00'€MY ITIHH.

10.1.5. 3acobu pornsny 3a 3ybamu 1 HOPOKHUHOIO POTA.

Buau npoaykiii, mo BIAHOCITBCA 10 3acO0IB Tiri€HW MOPOKHUHU POTA.
['irieniyni 3aco0u; JIKYBaJbHO-IPO(UIAKTUYHI, JIKYBaJbHI 3yOHI macTv, 3yOHI1
MOPOIIKK,  ENIKCUPH 1 JAe3010paHTH. Bumoru 1o 3aco06iB. 3yOHI MHOPOIIKH.
BrnactuBocTi Ta ¢i3UKO-XIMIUHI TOKa3HUKHU. TEXHOJOTTYHUIN MPOIEC BUPOOHUIITBA
3yOHOTO MOPOIIKY

3yoni nactu. Buam 3yOHux mact. CydacHa kiacudikauis 3yOHHX TNAacT.
Cycnen3is KocMeTHYHa, TPOTUKAapiECHA, MPOTUTIHT1BITHA, B1IOUTIOI0YA.

Texnomoris BupoOHMIITBa 3yOHUX macT. Ctaaii BupoOHuITBa. [IpuroryBanHs remto
HATpii  KapOOKCHMIIMETHIIIIENIONIO3HOr0. AOpa3uBHAa dYacTMHA 3yOHOI TacTH.
TexHomor1i BUpOOHUIITBA CTaAiiiHA Ta HETIEpEepPBHA.

10.1.6.Ximis mkipu.

[onsTTst mpo 6ynoBy mikipu. OyHKuii mKipyu. Teopist cTapiHHS MIKIPH.

AwminokucnoTu. [lentuau. binku. XXupHi kucnoru. Byrnesosu.

bynoBa Ta BmactuBocTi amiHOKMCHIOT. bymoBa Ta ¢yHKLIT nenTUAIB.
Knacudikamis OinkiB  (mporeiniB). Crpykrypa Ouika. CTpyKTypHiI  OLIKH
mKipy. O yHKIIIT KUPHUX KUCIOT B MIKIPI.

10.1.7. BupoOHHIITBO KOCMETHYHHX 3aCO01B.

Kinacudikariiss Ta BIacTUBOCTI KUPHUX KHCIIOT.

OcHOBHa Ta JOMOMIKHA CHPOBHHA, SIKa 3aCTOCYETbCA MJIi  BUPOOHUIITBA
KOCMETHYHHX 3ac00iB. [IpupoiHa, CHHTEeTHYHA, MiHEpaIbHa CUPOBHHA.

[ToBepxHeBO-aKTHBHI pe4OBUHHU. B3aemolisi MOBEPXHEBO-aKTUBHUX PEUYOBUH
3 emigepmicoM. AHIOHHI, KaTiOHHI, aM(OTEpHI Ta HEIOHHI IMOBEPXHEBI PEUOBHUHH.
[lepciekTMBH 3aCTOCYBaHHSA MOBEPXHEBO-aKTUBHUX PEYOBUH Y KOCMETHYHIN
ramysi.

Emyneratopu Ta  emyneryroud  cymimi.  Emynbcii.  Emynberyroua
CIIPOMOXKHICTh. EMynbraTopu 11 cuctemu Bofa- ofisi. EMynbraropu ass cuctemu
oJIisI — BOJA.

[lirmenTn, HamoBHIOBaui Ta OapBHMKH. HamoBHioBaui, OapBHUKHM Ta iX
knacudikaris. Opraniudi nirmeHTd. KonbopoBuii iHACKC.

[Tomimepu. Ilpupomgni mnomimepu. I[lomicaxapumm. [Ipupogni cmounm.
EnementoopraniuHi moiiMepu — CHITIKOHH.

KoncepBantu. Krnacudikamis. KoHcepBaHTH, IO BITHOCATBCS 10 KIacy
cuptiB. KoHcepBaHTH, IO BiTHOCSATHCA MO KIACy KHCJIOT Ta iX TOXITHUX.
KoncepBanTtu 6inkoBoi npupoau. KoHcepBaHTH BYTJIEBOIHEBOT IPUPOIH.

®doTtozaxucHi Ta BinOUT00un croiyku. @i3uydi YO — ¢puiptpu. XiMiuHi YO
— (bUTbTpU. AHTHOKCUJAHTH.

Bitaminu. Kupopo3uunni Bitaminu. Bogopo3uwnHi Bitaminu. CydacHi
TEHJICHIII1 3aCTOCYBaHHS BiTaMiHIB B KOCMETHIII.
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KpeMu Ha OCHOBI eMyJbCIi THUIY «OJlisl y BOAI» Ta «BoAa y ouii»n. AuduibHi
CHUCTEMHU B KpeMax.

[TpuHIMT CKIagaHHS PEUenTyp KPEeMiB Pi3HOTO MPU3HAYCHHS.

Penientypa 3BOJIOKYIOYOTO, JKHMBUIRHOTO KpeMa mis oOmmyva. Pernenrtypa
KpeMiB JUIs HIT, TilIa Ta pyK.

Peuentypu J1OCBHOHIB, KOCMETHUYHOTO MOJIOYKA Ta MAaCOK JJIsl OOJUYYSs.
be3:xupoBi KpeMHu.

TexHonoriyni cTazii Ta JiHIi OTPUMaAHHSA KpeMOBHUX Mac. TexHoNoriyHa cxema
OTPUMAaHHS EMYJIbCIHHUX KPEMIB 32 METOAOM TOPSAYUN/TOPAUU.

TexHomoriyHa cxemMa OTPUMaHHS EMYJIbCIHHMX KpEeMiB 3a METOJIOM
XOJIOJHUI/XO0JIOJHHUIA.

[lakyBanHs Ta cepTudikallis rOTOBOT MPOAYKIII.

TexHonoriyni crafii Ta JiHII OTPUMAaHHS KPEMOBHX Mac  CIELiaJbHOTO
npu3HaYeHHS TeXHOIOTIYHAa cXeMa OTPUMAaHHS KPEMIB CIEIiaJbHOTO IPU3HAYCHHS.

10.1.8. 3acobu ayis MUTTS Ta AOTJISTY 32 BOJIOCCSIM.

Mopdonorias Ta ¢dizionoriss Bosoccs. Tumm Bosnoccs. bymosa Bosoccs.
OcHoBHI Ipo0OJIEMH BOJIOCCS.

Knacudikaris cupoBuau. Knacudikairist 3aco6iB 0TSy 32 BOJIOCCSM.

3acobu /Tt 3MIITHEHHS BOJIOCCS, BITHOBJICHHSI HOTO POCTY Ta BHIAJICHHS
TYTIN.

Kocmernunuit  edext Ta MexaHism Ail Oanp3aMiB  OMOJIICKYBayiB.
XapakTepuCTUKa  KOMIIOHEHTIB  pelentypu  Oajp3aMiB  OIOJIICKYBayiB.
XapakTepuCcTUKa KOMIIOHCHTIB pelentypu Oaib3aMiB OMOJicKyBadiB. TeXHOJOTis
Oanp3amMiB omnoJiickyBauiB. KOHTpOJIb AKOCTI 6ajib3aMiB OTIOJIICKYBaviB.

3acobu sl yKJIaJaHHs BOJIOCCS, 3aBUBKU Ta 30epekeHHs 3auicku. CupoBHHA
JUISL BUTOTOBJICHHS 3ac00iB JUIs YKJAJaHHS BoOJIOcCs. 3acoOW s XIMIiYHOTO
3aBUBaHHA  BOJIOCCS. XapakTepucTUKa  JIOMIOMDKHUX  pPEYOBHH, 110
BUKOPHUCTOBYIOTbCS B CKJIaJl JUIS XIMIYHOrO 3aBMBaHHA Bojioccsa. Ckiaf,
TEXHOJIOT151, KOHTPOJIb SKOCTI JIAKY JIJIST BOJIOCCS.

Kocmernuni 3acobu mist ¢dapOyBaHHs Bojoccs. MexaHi3M  ¢dapOyBaHHS
Bosioccsa. PapOu ansa Bosioccsi. XapaKTepucThka OapBHUKIB Ta OCHOBHHUX TPy
pedoBUH, 110 (apOyIOTh.

Texnonoriss BupoOHHMITBA (apdu nJsi BOJOCCA Ta OKHUCHIOIOYOTO KpEMY.
TexHoMOT14HI CXeMH MPOIIeCy, KOHTPOIb SKOCT1,METOAN BUTIPOOYBaHb.

10.1.9. KocmeTtnyHi 3acobu EKOPATUBHOTO MPU3HAYCHHS

KocMernuni 3aco0mHa XKUPOBiM Ta eMynbCiiiHIA ocHoBax. ['yOHa momana.
Knacudikaris, ckmang ta TexHosoriss orpuManns. bmuck mns ry6. Kontyprwmii
OJTIBEIlh JUIA TYO.

KoHTponb SKOCTI KOCMETHMYHHX 3ac00iB JEKOPAaTHBHOTO TPU3HAYCHHS Ha
XKUpoBiit ocHOBI. Tym mis moBiid. ToHaNBHI KpEeMH.

KocmeTnuni 3aco0u J1eKOpaTUBHOTO MPU3HAYEHHS MO JOTJSAIY 3a IIKIPOIO
MOPOIIKOMNO10HOT Ta KoMnakTHO1 ¢popmu Bunmycky. [lynpa. Knacudikanis, ckinag ta
TexHoJoriss oTpuMaHHs. OIlIHKa $KOCTI 3ac00iB JEKOPaTUBHOTO MPU3HAYCHHS
MOPOIIKONOA10HOT ((OPMU BUITYCKY.
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3acobu gpormsany 3a  Hirtamu.  Knacudikamis, ckimax Ta  TEXHOJOTIS
oTpuMaHHs. OLiHKA SKOCTI JIAKy JJIs HITTIB.

PO3JILI 2
XIMIUHA TEXHOJIOT'IS XAPYOBUX JIOBABOK

Bumoru 10 sikocTi XapuoBUX q00aBOK.3araibHa XapaKTepucTUKa Ta 1udpoBa
koauikaiis xapuoBux 106aBok. Ctpykrypa CodexAlimentarius.

Knacudikaris xapuoBux J00aBOK 3a TEXHOJIOTIYHUM MPU3HAYCHHSM.
@DyHKIIOHAJIBHI KJIACH XapyoOBUX J100aBOK.XIMIYHA TEXHOJOTIS TMiJCUIIOBAYIB.
Opraniuaux nigcuntoBadiB (E260*Anenarna kucnora, E363 CykuuHaTHa KUCIOTA,
E 355 Anuninoa kucnota, E297).

XiMi4Ha TEXHOJIOTIsl Xap4oBUX J100ABOK, IO MOJIMIIYIOTh CMakK, apomar
XapyoBUX MPOJYKTIB. XIMiuHA TexHOJOris mijaconokyBadiB. (E950 Anecynsham
kanito, E951 Acnapramy, E954*Caxapun). XiMiuHa TEXHOJIOTIS apOMAaTHU3aTOPIB.
TexHoOTis1 OIep)KAHHS APOMATHUYHUXECTEPIB Ta ApOMATHUYHUX KUCIIOT. OTpUMaHHS
apomatu3zaropis: E 1519 bensunosuii cnupt, Baninin, ETunBaninin.

XiMiYHa TEXHOJIOTIS OJepXaHHS OpraHiyHuX OapBHHKIB. JloOyBaHHS
AzobapBaukiB. (E102 Taptpasun, E107 Xostuit 2G, Ilonco 4R). Texnomoris
onepxaHHs apuiMmetraHoBux OapBHuUkiB. E 131 Cuniii mareHToBaHWi. XiMiduHa
TEXHOJIOT1sl OJiepKaHHs HAUToiTHUX OapBHUKIB. OTpuManHs E132 [naurokapminy.
OnepxaHHs XIHOHOBHX Ta XiHO(QTanoHOBUX OapBHHMKIB. E 104* XiHoniHOBHUIA
YKOBTUM.

XiMi4Ha TEXHOJOTIS XapyoBUX IT00aBOK, SKI PEryalOTh KOHCHCTEHIIIIO
npoaykTiB. OpepkaHHS 10HOTEHHUX EMYJIbraropiB,aM(MOTEPHUX €MYJIbraTopiB.
AMoHiiHl comi  Qochatuaaux kumcior, E 1450 Ecrepm kpoxmamio Ta
OKTEHUICYKIIMHATA HATPIIO.

OnepskaHHS MHOYTBOPIOBAYIB.

OnepkaHHsST KOHCEPBAHTIB: HEOPraHIYHUX Ta OpraHiyHUX. XIMI4Ha
texHosoris oxepxanHs E 221 Cynedaty natpito, E 225 Cynedar kamiro.
Onep)kaHHST aHTHOKCUIAHTIB Ta CHHEPTIiCTIB aHTHOKCHUAAHTIB. XiMIYHA TEXHOJIOTIS
onepxxanns E301 Ackop6at Hatpiro, E 302 Ackopbar kainpliiro.

PO3JILT 3

AHAJII3 TTPOAYKTIB XAPUYBAHHA TA KOCMETUYHNUX 3ACOBIB

10.3.1. TexniuaM aHai3 MPOAYKTIB XapuyBaHHS Ta KOCMETUYHHUX 3aC0O01B

OCHOBHI TIOHATTSA 1 PI3HOBUIW TEXHIYHOTO aHami3y. OCHOBHI METOAM 1 BHIIH
TEXHIYHOI'O aHaJi3y: XIMI4HI, (PI3UKO-XIMI4HI1, (Q13UYHI.

XapakTtepucTuka (I3UYHUX METOJIB OIIHKM sKOCTi. CHeKTpanabHi METOAU
nocuikeHns.  ®doromerpuuHi  meroau  aHamizy. Cnektpodotomerpis  Ha
yibTpadioieTOBId Ta BUAMMIA AUISHKAaX CHEKTpY. PeosioriyHi MeTonu aHamizy.
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BusnauenHss cryneHss mnOApiOHEHOCTI, O0’€MHOI Macu CHIyYUX MPOAYKTIB,
TEMIEpaTypu Kparuie YTBOPEHHS Ta Kpamie MafiHHA. Bu3HaueHHsS BMICTY CyXHX
PEYOBHH, BOJIOTH Ta 30JIbHOCTI.

XapakTepuCcTUKa XIMIYHUX METOJIB aHalizy. Bu3HaYeHHsS KHUCIOTHOCTI
Xap4yoBUX J00aBOK Ta MPOIYKTiB.BUKOPUCTaHHS METOMY KHCIOTHO-OCHOBHOTO
TUTPYBaHH 7151 KOHTPOJIIO Xap9YOBHUX JT00ABOK 1 KOCMETUYHHX 3aCO0iB.

TexHiyHUI aHaji3 PEeYOBHH, IO MOJIMIIYIOTH KOJIP MPOAYKTIB: OapBHUKIB
HaTypaJbHUX, CUHTETHYHUX Ta (PiKCaTOpiB KOIbOpPY. BU3HAUEHHS BMICTY LYKpY.
®i3uKo-xiMIyHI MeTonu aHanizy. Pedpaktomerpis Ta nonspumerpis. Metonu
JOCIIPKEHHST JIIOMIHECIIEHTHUX BIacTUBOCTEH. Xpomatorpadis. EnexkTpoximiuHi
METOM TOCIHIIPKeHHsI. BUKOPUCTaHHS OpraHOJENTHYHUX METOJIIB MPH OI[IHIOBaHHI
AKOCT1 XapuoBOi MPOIYKIIIi.

Texuiuamii aHami3 PE4YOBUH, MIO MPHUCKOPIOIOTH 1 TOJETUIYIOTh BEACHHS
TEXHOJIOTIYHUX MpoLeciB. AHaNI3 po3MylryBauiB (JIy>KHi, KUCIIOTHO-TTY>KH1). AHaJi3
XapYOBUX KUCIIOT Ta PETYISATOPIB KUCIOTHOCTI.

Ananiz ¢epMeHTiB 1 (epMEHTHUX TMpenapaTiB. AHali3 pPEYOBUHH, IO
HOJIIIITYIOTh apOMaT 1 CMaK MPOAYKTIB.

AHaniz apoMaTU3aTopiB Ta MiICUIIOBAYIB CMaKy: piaki (y BUIJISAI1I PO3YUHIB 1
eMYJIbCIH, CyX1 MOPOIIKONOAI0H1, TacTONO /Ti0HI.

AHani3 peYyoBUHHU, IO CHPHUSIOTH 30UIBIICHHIO TEPMIHIB MPHUIATHOCTI
XapyoBHUX MPOAYKTIB. AHajl3 aHTHOKUCHIOBAYiB (IUTpaAT Kaiito, areTaTr kajiiro E
261, neuuTtnH) Ta KOHcepBaHTIB (Kanbiito rutpaT E 333, kaneiiro arnerat E 263,
arap Xap4oBHii, HATPIIO alleTat, Kajiko aleTar.

AHani3 OCHOBHHMX CKJIAJOBHX KOMITOHEHTIB KOCMETUYHUX aHioHHUX [IAP B
KOCMETUYHUX KOMIO3UIIAX. AHali3 [OBEPXHEBO-aKTUBHUX CIIONYK. AHami3
amporepuux ITAP.

AHai3 610J0T1YHO-aKTUBHHUX CITOTYK KOCMETHYHHMX 3ac00iB. AHami3 SKOCTI
BiTaMiHIB Ta BITAMIHHUX IIpemaparis.

10.3.2. XiMivH1 METOIM aHATI3y XapuyOBUX JOOABOK Ta KOCMETHYHHUX 3aC001B

BcraHoBneHHsT ~— SKICHOTO  Ta  KUIBKICHOTO  CKJIQJy  pPEYOBHH, IO
BUKOPUCTOBYIOTBCA SIK XapuoBi MT0OABKM Ta CKJIaJ0BI KOCMETHYHHX 3acO0iB.
XiMigyHI peakIlii, Ha SKUX 3acCHOBaHI XiMi4HI MeToaw aHami3y. Kriacudikarris
XIMIYHUX METO[iB aHami3y. JpoOHMii 1 cHCTEeMaTUYHUN METOAM SKICHOTO aHai3y.
TexHika BUKOHAHHS aHATI3Y.

['paBimMeTpuuHUit (BaroBuit), TUTPUMETPUYHU I (00’ emHMIN),
ra30BOJIIOMETPUYHUHN (Ta3000°€MHUI) METO/IM aHami3y. 3arajibHi MOJOKEHHS, CYTh
MeTtonaiB. Bumoru n0 ocasiB y rpaBimMeTpuuHOMy aHamizi. CmiBocaKeHHS. Y MOBH
ocakeHHs. Pospaxynku. IlpuroryBanHs poOouux (TUTPOBAHWX) PO3UYHHIB.
[lepeBenennss ocamy y BaroBy ¢opMmy. Bulip iHAMKAaTOpiB TpH TUTPYBaHHI.
3acTocyBaHHSI METOJIB [IJIi BU3HAYEHHSI XapyoOBUX J00aBOK Ta KOCMETHYHHX
3ac00iB.

10.3.3. SkicHuil aHami3 OPraHiYHUX CIOJYK, IO BUKOPHUCTOBYIOTHCS SIK
XapyoBi I00aBKU Ta BXOMSTH JO CKJIaJy KOCMETUYHUX 3aCO0IB.
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SkicHUI eneMeHTHUH aHaii3.SIkicHe BHW3HAa4YeHHS KapOOHy, TIAPOreHy,
HITPOreHy, Cynb(ypy, rajoreHis, pochopy.

SkicHi peakuii Ha KpaTHI 3B’S3KM: peakuis 3 Opomom, peakuisi Barnepa
(peakiig 3 Kaniil mepmaHraHaToMm). BUsIBIEHHS MOXITHUX aleTuiieHy. BusBieHHs
KIHIIEBOTO TOTPIAHOTO 3B’SI3KY B ajKiHaX. PIBHSHHS BIAMOBIIHUX PEAKIIIi.

SkicHi peakuii Ha apoMaTHyHl BYIJIeBOAHI.IgeHTHdIKAII apoMaTUYHUX
ByIJIeBoAHIB. Peakuisa 3 xnopogopmom, popmaninoBa peakiisi. BusiBnenus 0eHzony
Ta 10ro roMoJIoriB (POpMaiHOBOIO peakiieo. PIBHAHHSA peakiiil.

SIKicHI peakiiii BUSBIEHHS TIPOKCUIIbHOI Tpynu.Peakuii Ha ciupTH: peakiis
3 nuHKOM xjopuay (mpoOa Jlykaca), po3auieHHS TEPBUHHHUX, BTOPUHHUX 1
TPETUHHHUX CIIUPTIB, peaki(is Ha 6araToaTOMHI CIIUPTH.

Peaxiii Ha denonu: peakiis 3 pozuunom depym (III) xmopumom, peaxiist 3
JTyroM, OpOMHOIO BOJIOIO, PEaKIisi a30CTIOTyYESHHS.

SIkicHI peakiiii BUSBIIEHHSI KApOOHUIBHOI FPYIIH.

Peakiii Ha anmpieriiu Ta KETOHU: peakiis 3 2,4-AUHITPOGEHUIT1Ipa3uHOM
(kombOpoBa peaxilis), peakilisi TouieHca, B3aEMOIISI 3 PO3UYMHOM MOy B JY)KHOMY
CepeIOBUIII.

SIkicHi peakiii BHUSBICHHS KapOOHOBUX KHCIOT: peakulis 3 HaTpii
OikapOOHATOM, KOJILOPOBI peakwii 3 conamu Meranis (Cu?t, Co?*, Fe3*, Ag*™, Pb?),
peakIlii JekapOOKCHIIFOBaHHS.

OKHMCHO-BITHOBHI peakilii BUSABICHHS aJIbJICTIAHOT TPy B OPTraHIYHUX
cronykax. Momodopmua npoba. [Tpo6a TpoMmepa y XapuoBiii pOMUCIOBOCTI.

SAxicH1 peakilii BUSBICHHS aMiHIB: peakilis 3 HITPUTHOIO KHUCIOTOI0, PEAKIIis
a30CIIOJyYeHHsI, peakiliss yTBopeHHs ocHoB [lludda, B3aemois 3 GpOMHOIO BOJIOKO.
Peakitii Ha anidaTuyuHi Ta apoMaTUYH1 aMiHU. BUSBIECHHS HITPOTPYyIH B OPTaHIYHUX
criosrykax. Peakirist okucHOT MiHepasri3aiii.

10.3.4.SIxicHuil aHATI3 HEOPTAaHIYHUX XapUyOBHUX JOOABOK.

[TinroToBKa Ta 30epiraHHs I aHaII3y Ipo0 XapuoBHX J0OABOK.

BusHaueHHs KaTioOHIB MeTajdiB 3a KHCIOTHO-OCHOBHOIO KJacH]iKaIli€ro:
KaTiOHIB HATpito, Kajito, aMoHito (I aHamiTu4Ha rpymna); apreHTymy, miomoymy (11
aHamiTHYHA Tpyma); Kajiwiito, O6apito (Il anamitnyna rpyma); Xpomy, adrOMIHIIO,
nuuky (IV amamitnuna rpymna); ¢epymy (II), (III), maruito (V aHamiTH4HA Tpyna);
Kynpymy, Hikemto, ko0ansTy (VI anamiTidHa rpymna) 3a 1i€r0 rpyrnoBUX peareHTIB Ta
SAKICHUX PEaKIIiil.

BusnadyeHHs aHIOHIB 32 JI€I0 TPYMOBUX PEAreHTIB Ta SIKICHUX PEAKITIN:
cynbdar-, Tiocynbdar-, kapOoHaT-, pochar-anionu (I anamiTuuHa Tpyna); XI0pUaI-
opomin-, onun-anionu (Il amamiTuuna rpymna); HITpUT-, HITpaAT-, amerar-, GTOPU-
anionw (III ananiTnyna rpyma).

SxicHi peakmii TO BHU3HAYCHHIO TiApoKapOoHAT- Ta Oopar- aHIOHIB
(po3mymryBadi: xapuoBa coma, Hatpiii rimpokapbonatr NaHCO3z (E500), amomniit
rinpokap6onar (NH)sHCOj3 (E503); xoncepBanTu: 6opHa kucinora HzBOs3; (E284),
oypa Na,B4O7°10H,0 (E285)).

Busnauenns anerar-aHioHiB (KoHcepBaHTH: onroBa kuciota (E260), narpiit
anterat (E262), xanpiii arnerat (E263)).
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BusnauenHs TiocynbdaT-aHioOHIB (PEryJsiTOp KHCIOTHOCTI, PpO3IMYyIIyBay:
Hatpii Tiocynbdat NaS;03 (E539)).

10.3.5.BusiBneHHs1 XapuoBUX 100aBOK y TOTOBIM NPOAYKIIIi.

BusiBnenns cunretnyHux O6apBHUKIB (a30py0iH CoHi12N2Na,O7S, (E122) ta
noHco CzoH11N2NazO10Sz (E124)), 1o yacto BUKOPUCTOBYIOTH Npu (hanbcudikarii
rOTOBO1 MPOAYKIIil; KOHCepBaHTIB: Kamiil HiTpuTy (E249), narpiii Hitpury (E250),
Hatpiit Hitpary (E251), kaniit mirpaty (E252).

10.3.6. MeToau KUTbKICHOTO aHAIIi3y.

Baniganis. Busnauenns BanigaliiHUX mapamMeTpiB: TOUHICTb, MPABUIIBHICTD,
BIITBOPIOBAHICTh, MeXa BUsiBIeHHS. OIIHIOBaHHS JOCTOBIPHOCTI OJEp KaHHUX
pe3ybTaTiB aHaJi3y, iX MaTeMaThu4Ha 00pooOKa.

I'paBiMeTpuunuii (BaroBuii) Meton aHamizy.TexHika TpaBIMETPUYHOTO
anamizy. OcamkeHHs. YMOBHU MEPEBE/ICHHS 0Ccaly Y BaroBy GopMy Ta BU3ZHAUEHHS 1l
macu. Bulip ocamkyBaua Ta oro xoHieHTpaiis. BincTtoroBaHHs, QuUIbTpYyBaHHS,
NPOMUBAHHS, MEPEOCaIKEeHHs ocaay. Po3paxyHKH y TpaBIMETPUYHOMY aHaji3l.
Busznauenns noxubok aHamizy.

10.3.7. TurpumeTpuunuii (00’ €MHUI) METOT aHATI3Y.

Turpumerpuuni meroau ananizy. CrnocoOM TUTPYBaHHS, 110 BUKOPUCTOBYIOTH Y
TUTPUMETPIi: TpsiMe, oOOpPOTHE Ta TUTPYBaHHS 3aMICHMKA. THUMM peakilii, 110
BUKOPUCTOBYIOTh  JJIi  TUTPUMETPUYHUX  JOCHIIKEHb.  Po3paxyHku y
TUTPUMETPUYHOMY METOA1 aHamizy. Busnauenns noxuOok anamizy. KuciotHo-
OCHOBHE TUTPYBaHHsS (MeTOJ HeWTpasizallii). [HIMKaTopu B KHUCIOTHO-OCHOBHOMY
TUTPYBaHHI. TUTpYBaHHS 3 [BOMA IHAMKATOPAMH.

BuzHaueHHs BMICTY JI€TKMX KUCIOT (KOHCEepBaHTH: orrroBa kuciota (E260),
MypaiuHa kuciora (E236)) 3a npsiMUM TUTPYBaHHSIM.

Busnauenns OopHoi kwuciotu (koHcepBanT E284) 3a mocuneHHaM i
KHUCIIOTHUX BiacTuBocTeil. KpuBi tutpyBanHs. [IoMUIIKM TUTpYBaHHS.

MeTtonu OKHCHO-BIIHOBHOTO TUTPYBaHHS (pelIoKc- MeTonu). [HaukaTopu B
PEIOKCUMETPIi.

[epmanranatomeTpis. Mogomerpist. [Ipukiiagu THTPyBaHs.

MeTtoau ocapkeHHs. Po3paxyHOK MOJISIpHOT MacH €KBIBaJIeHTa PEUOBHUH, 110
OpUMalOTh  y4acTh y peakliaX OCAaKEHHsS. I[HAMKATOpH OCaHKyBaJIbHOI'O
TUTPYBaHHS.

Kommnnekconomerpuune tutpyBaHHs. CrnocoOu TuTpyBaHHS. [HaukaTopw.
[Tomunku TUTpyBaHHS y MeTonAl ocakeHHs. IlpuroryBaHHS 1 BCTaHOBJICHHS
HOPMAJIBHOCTI pOOOYUX PO3UYUHIB.

lazoBomomeTpuunuii  (ra3000’eMHmii)  meton — aHamizy.OcHOBH  Ta
3aCTOCYBaHHS T'a30BOJIOMETPII.

[TinroToBka Ta 30epiraHHs A aHAJi3y TPOO KOCMETHYHHX 3aCO0i1B.

10.3.8. BwusnayeHHs BMICTy MeTamiB, (JIIOMIHIIO, [HWHKY, TUIIOMOYMY,
KaJMit0, MepKypito). Jlist TpynoBUX peareHTIB Ha KaTIOHU METaJiB.

OcHoBu Metony Bu3HaueHHs TitoMOymy (II anamiTmyHa rpyma KaTioHIB);
amoMinito, nMHKY (I'V aHaniTuuHa rpymna kaTioHiB). BukonaHnHs aHamizy.
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OcHoBu Merony Bu3HaueHHS Mepkypito (VI aHamiTuyHa rpyna KaTioHIB).
BukonanHns ananizy.

3acTocyBaHHSI TUTPUMETPUYHOIO aHali3y (KHCIOTHO-OCHOBHE TUTPYBAHHS)
P JOCIIIPKEHH1 KOCMETUYHUX 3aCO01B.

Busnauenns Bmicty Hatpii xiopuay. OCHOBH METOJly BU3HAUYEHHS XJIOPH/I-
ioniB (I anmamitnyna rpyna axioniB). [is TpymoBux peareHTiB. XIMi3M Ta
CIIOCTEPEKEHHS PeaKkiiil XJIOPHUA-10HIB.
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