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3 1 Bepecus 2016 poxy mouaB niatu 3akoH Ykpainu «lIpo Buiry ocBiTy»
No1556-VII Big 01.07.2014 Ta IlomoxkeHHS TPO MOPSJIOK MIATOTOBKHU (haxiBIliB
CTyNeHIB JoKTopa (inmocodii B acmipaHTypl y BHUIIUX HaBYAJBHUX 3aKJaJax
3arBepxeHoro Kabdinerom MinictpiB Ykpainu Big 23.02.2016 p.

[Ipu 11poMy MpOMIIIOB TEpeXia Ha HOBI CIEMIaIBHOCTI, a caMme, JUIs XIMIKO-
TexXHOoJIor1yHOTO (pakynpTeTy 1e 161 — XiMiuHi TEXHOJIOTII Ta 1HXEHEPisl.

[ crieniaibHICTh Ma€ MIUPOKUH CIEKTP HAYKOBUX HAINpPaBIICHb:

- TexHooTis HEOPTaHIYHUX PEUOBHUH Ta BOJAOOYHIIICHHSI,

- TexHonorist OpraHiyHUX PEUOBUH;

- TexHiuHa eNEKTPOXIMIf;

- XiMIYHHI omip MaTepiais;

- TexHoNOris KEpaMiKH Ta CKJIa;

- TexHomoris B'sHKyUHX PEUOBUH;

- Texnomoris nepepoOKH MOJIMEPHUX Ta KOMITO3UIIIMHUX MaTepiaiB;

- @i3uyHa XIMid;

- Heopraniuna ximis.

[Iporpama BCTYMHOIO ICIUTY JI0 acHipaHTypH 3a cruerianbHicTio 161 XimiuHi
TEXHOJIOT1i Ta 1HXKEHEepis po3paxoBaHa HA BCTYIHUKIB JI0 aCHIPAHTYPH Ha 3A00yTTs
HAyKOBOTO CTyIeHs JokTtopa (inocodii (TexHiuni Hayku). Llg mporpama
CKJIaJIa€ThCsl B 00CSA31 HaBYAJIBHUX MpOrpaMm JJjisd BUINMX HaBUYajdbHUX 3akiagiB IV
PIBHS aKpeIuTallii.

[Iporpama MICTUTh CHCTEMY TEOPETUYHUX Ta TMPUKIATHUAX TIOJOXKECHb 3
XIMIYHOI TEXHOJIOTII Ta 1H)KEHepii, AKl J03BOJIATH MpETEeHAEHTaM Ha 3400yTTs
HAayKOBOTO CTyIEHs JoKTopa ¢uiocodii OmaHyBaTH KOMIUIEKC HEOOXITHHMX 1
000B’SI3KOBUX 3HAHb, OCHOBHHX MOHSTH Ta KaTErOPIH.

BeTynHUKM [0 acmipaHTypW CKJIaJar0Th ICIHMT 13 CHEHIaJbHOCTI B 00cCs31
HaBYAJBHUX TPOrpaM i crerianicta (Marictpa), 3aTBepKeHnX BueHow pamoro
XT® nHa ocHOBI sKMX cKiaaeHa AaHa [Iporpama.

Mera ckjagaHHs BCTYNHOIO iCIUTY — TPOBEJACHHS Ta OI[IHIOBAHHS
dbyHIaMEHTAIBHUX Ta TMPUKIAIHUX 3HaHb BCTYMHMKIB 3 XIMIYHOI TEXHOJIOTii Ha
1HXKeHepil Ta BCTAHOBJICHHS 1X JOCTATHOCTI ISl TPOBEICHHS HAYKOBUX JOCIIIKCHb
B 00paHiii ramy3i.
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I'JTIABA 1. TexHoJ10risi HEOPraHiYHUX PEYOBUH
PO3/LI I

OCHOBHU XIMIYHOI TEXHOJIOI'TI HEOPTAHIYHMX PEHOBWH (OCHOBHI
[TPOLIECU TEXHOJIOT'TI HEOPT AHIYHMX PEYOBIMH)

1.1.1. XiMIKO-TEXHOJIOTIYHI CHCTEMH SK CYKYIHICTh B3a€MOIIOB'SI3aHUX
npotieciB. [IoHATTS - cucTema, miJIcucTeMa, eJIeMEHT. 3B'SI30K €JIEMEHTIB MapaMeTpH
CTaHy BX1JHUX Ta BUXIJIHUX MMOTOKIB; KOHCTPYKTHBHI Ta TEXHOJIOT14HI 3MiHHI. Buau
TEXHOJOTTYHUX 3B's3KIB. Kputepii ontumansHOCcTi, Metoau ontumizamii XTC.
CucTeMHUM MiAX11 - METOIOJOTITYHUM MPUHITUIT JOCTIKeHBb 00'eKTiB. OCOOIMBOCTI
cuctemu. Knacudikamis mozgeneir XTC. CTpykTypa TEXHOJOTIYHUX CHCTEM.
EdexTuBHICTh (YHKITIOHYBaHHS TEXHOJIOTTUHUX CHCTEM.

1.1.2. TemnoBi mpouecu Ta amapatu. OCHOBM TerUlonepenadi B XIMiuHiH
anaparypl. 3acoOM HarpiBy B XIMIYHIM TEXHOJOr1i (HarpiB BOASHOI Hapolo,
NEPErpITOI0 BOJIOK, BUCOKOKUIUITYUMHU OPraHIYHMMH pPIAMHAMM Ta iX Hapami,
PO3IUIABICHUMH COJIIMH, 33 JONOMOIOI PTYTI Ta PIJKUX METAB, TONKOBUMH
razamu). BunaproBanus. OxonomkeHHs Ta KoHjeHcauis. [IpuHiunu OynoBu
XOJOJWIBHUX MalluH. TepMOJuHaMI4HI OCHOBU OTPUMAaHHS HU3BKUX TEMIIEPATYP.
BunaproBaHHsl HU3bKOKHUIUIAYUX PIAUH, IpOCENtoBaHHS ra3iB. OX0NO0IKEeHHS ra3iB
i yac pO3LIMPEHHs y AeTaHjepi. XOJOAWIbHI MallMHU, XOJOAWIbHI areHTu Ta
X0J100HOCI1. [ TnOoke 0X0m0/KEeHHs. Y cTaTKyBaHHS AJIsl 3p1IKEHHS Tra3iB.

1.1.3. MacooOMiH Ta MexaH14Hi mipoiuiecu. OcHoBU Macoriepeaadi. [IIBuakicTs
Maconepenayi. Po3niieHHs Ta30BuUX cymimiei abcopOiliero Ta  aacopOIiero.
PiBHoBara mpu abcopOriii Ta aacopoIii.

[Ipouecu ekcrpakiii. 3akoHu posnoairy. KoedilieHT cenekTUBHOCTI abo
po3mnoaiy. MeToau eKCTpakiiii.

Pozninenns romoreHHux cuctem. lleperonka piguHu.

[Ipouecu po3uuHeHHs; (i3uyHEe Ta XIMIYHE PO3YMHEHHS. 3arajibHi
3aKOHOMIPHOCTI PO34YMHEHHs. Mojienl XIMIYHOrO pO3YMHEHHsI pedyoBUH. OCHOBHI
CIIOCOOM PO3UMHEHHS (€KCTPaKIIii).

Kpucranizamis. OcobiuBocTi MacoBoi Kpucranizamii. PiBHoBara mnpu
kpucramizamii. Kinernka macoBoi kpucramizamii. Tumm macoBoi Kpucramizaiii.
[akyGarmitnuit nepion kpuctamizamii. [IBuake 3poctanns kpucrtaniB. CTapiHHS
KpPHUCTaIB.

Cymrinns. Buau cymiHHs.

[Ipomiecu posmineHHs cycnen3id. BmactuBocti cycmensid. OcamkeHHsS
TBEPAUX YACTHMHOK y TOJNi cui TsoKiHHA. OcalKeHHs TBEPAUX UYACTUHOK TIij
BIJIMBOM BiJIleHTpoBUX cuil. DinbTpyBanHs cycnensiid. [[pomuBka ocany.

1.1.4. Ilinu y BupoOHUUTBI. ['eomerpuuni npasuna Ilnaro. BaactuBocTi miH.
dakTopH, 1O BIUIMBAIOTh HAa MIHOYTBOPIOIOYY 3/aTHICTb Ta CTAOUIBHICTH IIiH.
CrpykTypHO-MeXaHiuHi BiacTuBOcTi miH. Teopii crabinbHOCTI miH. dakTopu, 110
3a0e3neuytoTh CTilikicTh NiH. KiHeTuka miHoyTBOpeHHs. IIpoliecu MUMOBIIBHOTO
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pyhiHyBaHHs TiH. [IpakTuyHe BUKOpHMCTaHHS MiH: BUKOPUCTAHHS MiH Yy ¢uoTalii,
MAJIOBJIOBJIIOBAHHI Ta MuionpuayiieHH1. [liHoraciHHs B TEXHOJOTTYHUX Mpoliecax.
Ximiune miHoracinas. di3uyHI Ta MeXaH14H1 3ac00M 00POTHOU 3 TIIHOYTBOPEHHSIM.
1.1.5. Ilpomecu KOHAMITIIOBAHHS Y BUPOOHUIITBI MIHEPAJIbHUX COJIeH Ta
no06puB. Buau nokputts s moaudikyBanHs. Mexanism aii moaudikaropis. Tumnu
MoaudikaropiB. EpextuBHicTh MomudikyBaHHss. BuMoru 10 moKpUTTIB.

PO3/ILI 2

KATAJII3 TA TEXHOJIOI'TSI KATAJII3ATOPIB B XIMIUHIN
TEXHOJIOI'TI HEOPT AHIYHMX PEHOBUH

1.2.1 3naveHHs kartaiizy B XIMIUHIM MpoMuCcIOBOCTI Ta eHepreTui. Karamis
y mpupodi. 3HAYEHHA KarTajmidy IJs 3aXHCTy HaBKOJUIIHBOTO CEpeIOBHUIIIA.
Busnauenns karamizy 1 katamizatopiB. Ponp katamizy npu mnepebiry XiMidHUX
peakuiil. [IpoOnemMH1 nuTaHHS TEOpii Ta MPAKTUKU T'€TEPOr€HHOr0, TOMOTE€HHOTO,
aepo30JpbHOTO Ta (epmeHTaTUBHOTO KaTamizy. OCHOBHI cTanli B KIHETHII
rereporeHHoro karamizy. IlopyBata cTpykTypa KartamizatopiB. BusHaueHHs
MIBUAKOCTI  JIIMITYIOUOI  CTajili TeTepOreHHOTO  KaTaJiTUYHOrO  IPOIIeCy.
MosientoBaHHSI KIHETUKHM F€TEPOT€HHUX KaTaJiTUYHUX MPOIIECIB.

1.2.2 YMoBHU ekcrutyaTallii KaTaTITHYHUX cucTeM. B3aeMo3B's130Kk XIMIYHOTO
CKJIaly 1 METOJIB NPUTOTYBaHHS KaTali3aTOpiB 3 YMOBaMM iX €KCIUIyartarlii.
Bumorun 10 mpoOMHCIIOBHX KaTali3aTOpPIB B TEXHOJIOrIT HEOPraHIYHUX PEYOBHH.
['onoBHI  QI3UKO-XIMIYHI ~ XapaKTEPUCTUKH  IMPOMHCIOBUX  KaTaji3aTopis:
aKTHUBHICTh, CEJIEKTUBHICTh, TEPMIUYHA CTIUKICTh, OTPYEHHSI KaTali3aTOPIB.

1.2.3. HaykxoBi ocHOBH mig00py KaTami3aTOpiB Ta MEPCIEKTHUBHU iX PO3BUTKY.
OCHOBHI METOAM NPUTOTYBaHHS KaTali3aTopiB. TeXHONOris KaTalli3aTopiB.
[IpoGnema cupoBHHM 71l IPUTOTYBAHHS KaTali3aTopiB.

PO3JILT 3

XIMIYHA TEXHOJIOT'TA ITPOMUCJIOBUX T"A3IB J114
BUPOBHUIITBA 3B'I3AHOI'O A30TY

1.3.1.CupoBuna s a30oTHOi mpommcioBocTi. Kracudikamis MeTomiB
BUPOOHUIITBA a30Ty 1 BOJHIO-OCHOBHHMX JIKEPEJ CHUPOBUHU Il BUPOOHMIITBA
3B'13aHOTO a30Ty.

1.3.2.Bupo6unnTBo a3oty. Di3uyHi 1 XIMIYHI BIACTUBOCTI MOJICKYJISIPHOTO Ta
aTOMAapHOTO a30Ty (HITporeHy). A30T Ta MOro 3Ha4€HHsS B MPUPOJII 1 HAPOJHOMY
rocrnoapctBi. KpyrooOir azotry B mnpupoai. Meroau ¢ikcaiii a30oTy MHOBITPS.
bionoriuni metoau ¢ikcanii. CydacHi MeToau (pikcarii: TEpMidHI Ta IIa3MOXIMIYHI
METOJAM JJIsI OTPUMAaHHS OKCHUJIB HITPOTe€HY, €JEeKTPOIOHI3alllifHI METO/IH, JIa3epHa
xiMig. YTumizamis okcuziB azotry npu poboti MIJ] - reneparopiB. Metomu
OTPUMAaHHsS YHUCTOrO a30Ty. BuKOpUCTaHHS MeTOAy TJIHOOKOTO OXOJIOKECHHS
MOBITPS 1 pekTUdIKAaIlii TOBITPS 3 METOI0 OTPUMAHHS a30Ty.



['muboxe oxoyomKeHHs ra3iB. TepMoaWHaMiuHI OCHOBH TEXHIKU 3P1HKCHHS
ra3iB. Meroau orpuManHs HU3bkux Temneparyp. Ilpaii JlomonocoBa, Menneneena,
Jxoynsa, Tomcona, Jlinae, Kimoaa, Kamimnu B raimy3i XoJoAMIBHOT TEXHIKH.

PiBHOBara pignHa-nap B CUCTEMI a30T-KUCEHb. TeopeTHyH1 OCHOBH MPOIIECCIB
BUJIUICHHS 13 TOBITPS KUCHIO, a30Ty Ta PIAKICHUX Ta3iB. [IpuHIMOM opraxizamii
CXEM YCTaHOBOK JIsi PO3JUICHHS TOBITps. MeToau OTpUMaHHS a30Ty, KUCHIO 1
PIIKICHUX Ta3iB 13 MOBITPsA. TeXHIKO-€KOHOMIYHI TOKa3HUKH. TexHika Oe3meKH
po0OTH YCTaHOBOK PO3/IiICHHS MOBITPst. OTpUMaHHA YUCTHX PIIKICHHUX Ta3iB. XiMis
piAKiCHUX Tra3iB. BUKopucTaHHS piAKICHUX ra3iB B MPOMUCIOBOCTI.

1.3.3.BupobaunTBo BoaHIO. Di3W4HI 1 XIMIYHI BIACTUBOCTI MOJICKYJIIPHOTO
Ta aTOMapHOTO BOJAHIO (TimporeHy). Poias BOgHIO B IPOMHUCTIOBOCTI. [30TONM BOIHIO
Ta MEPCIEKTUBU X BUKOPUCTAHHS B HAPOJHOMY TOCIOAApCTBi. BojeHs B mpupoi.
Kpyroob6ir BogHio B mpupoai. MeToau OTpUMaHHS BOJHIO B IMPOMHUCIOBOCTI:
¢bi3uyHl, XIMIYHI, TEpMiuHi, (I3UKO-XIMIUHI, €JIEKTPOXIMIYHI, paJiaIiiHi.
CupoBuHa mjis BUPOOHUIITBA BOJHIO. [IpoOieMu CHUpPOBUHM Jii BHPOOHHIITBA
BOAHIO. BukopucTtanHs nanupa: Byriuis, HadQ Ty, IPUPOJHOTO Ta3y. 3anacy naJjivpa.
Bona sik cupoBuHa 1711 BUPOOHUIITBA BOJIHIO.

1.3.4.BupoOHHIITBO BOJHIO METOJOM IEpepoOKH KOKCOBOro rasy. Teopis
MPOIECY PO3IIJICHHS KOKCOBOTO Tra3y MeToAoM (pakIiiHOi KOHJEHCAIII].
YcTaHOBKHM pO3JIIJIEHHS KOKCOBOTO Ta3y. Po3jiieHHs MpUPOIHOTO razy 3 METOIO
OTpUMaHHA MeETaHy 1 renito. PO3[ijeHHs 3a JONOMOroK HOPUCTUX MEMOpaH.
BupoOHUIITBO IEHTEPitO Ta Ba’KKOi BOJIU.

BupoOHUIITBO BOJHIO TIPpM  BUKOPHUCTAHI BYTIJICBOJAHEBOI CHPOBHHHU.
OTpuMaHHs BOJHIO 13 BOJU 3a JIOMIOMOTOI0 METaJIiB Ta OKCUIIB METAJIIB.

OTpuMaHHs BOAHIO METOJIOM Taszuikaiii manusa. TexHomoris razudikarmii
nanuBa. MeTaHi3allis ByTriis.

OTpumaHHST BOJHIO METOJIOM KOHBepcCli mpupoaHoro raszy. Mertoau
KOHBepcii. XapakTepucTuka mpupoaHoro ra3y. OUuieHHs ra3y Bijl CIPKOBMICHHUX
cnosiyk. Metoau ouunineHHs. Teopiss KpekiHTy Ta KOHBepcii. TeXHOJIOT14HI CXeMu
koHBepcii metany. Karamizatopu konBepcii. Karamizatopu KOHBepcCii OKCHUIY
Byriento (I1) BoasiHOIO mapoto. TexHonoriss KOHBEPCli METaHy Ta OKCHIY BYTJICIIO
(IT). IIpomucioBI yCTaHOBKM KOHBEPCIi MiJ THUCKOM Ta THUCKOM, OJIM3BKUM 0
aTMocdepHoro. OUuiieHHs KOHBEPTOBAHOTO Ta3y Bia okcuay Byrieito (II) (ximiuni
Ta (i3uyHi Metoau). OUHIleHHs] KOHBEPTOBAHOTO ra3y Bia okcuay Byriero (II).
KoMrpeMyBaHHS KOHBEPTOBAHOTO Ta3y, TeXHIKO-€KOHOMIYHI MOKa3HUKU POOOTH
YCTAaHOBOK KOHBepcli MmeTaHy Ta okcuay Byrieuto (II). Buxopucranus Tteruia
peakuii. ABTomaru3anisa. Texnika 6e3neku. [IpodieMa TpaHCIOPTYBaHHS BOJHIO.

1.3.5.®1i3uK0-XIMI4HI METOAM OTPUMaHHS BOJHIO. BuxopucTaHHs aacopOirii
JUIS BUJUICHHS BOJHIO 13 BOJHLOBMICHHX rasiB. CraTuka, KIHETHKA 1 JMHAMIKA
aacopomii. CxemMu ancopOIIHHUX yCTAaHOBOK. MOXKIMBICTh BUKOPUCTAHHS
MOPUCTUX MEeMOpaH iJIsi PO3/ICHHS 0araTOKOMIIOHEHTHHUX Ta3iB. AJcOpOeHTH, iX
BJIACTUBOCTI: aKTUBHE BYT1JUISI, CHJTIIKArelb, CHHTETUYHI 1 PUPOJIHI ITEOTITH.



1.3.6.EnexTpoximMiuHi METOAM OTPUMAaHHS BOJHIO. TEOpPEeTHYHI OCHOBH
po3knany Boau. EnmextponiTu, marepianu Asis aHOAIB Ta KaToAiB. IIpomucioBuii
eJIEKTPOITi3 BOAH. BUKOpHCTaHHS BOAHIO MPH €IEKTPOIII3y COJeil.

PO3JILI 4

XIMIUHA TEXHOJIOI'TA 3B'I3AHOI'O A30TY

1.4.1. 3HadeHHs CIOJIYK 3B'SA3aHOTO a30Ty B HAPOJHOMY TOCIOAAPCTBI - IS
IIPOMUCIIOBOCTI 1 CUIbCBKOTO TocmonapcTBa. CHHTE3 amiaky - HalleKOHOMIYHIIIUI
meTton (ikcarrii a3ory.

1.4.2. Cunre3 amiaky. ®Pi3uuHi 1 XiMiYHI BIACTHBOCTI amiaky. Po6oru Jle-
[Tatenwe, Hepucra, ['abepa, ImarbeBa, Jlomxa, ThoMkiHa, ATpOIIEHKa B Tay3i
cuHTe3y amiaky. CHCTeMHHMI aHajmi3 poOOTH arperaTiB CHHTE3y aMiaky.
TepmonuHaMika: BIUIMB Ha PIBHOBAry peakiiii CHHTE3y TeMIIepaTypHu, THUCKY,
CHIBBIJHOILIEHHS a30T - BojAeHb. KiHetuka cunre3y. Karamizatopu. Brume Ha
MIBUJKICTh CHUHTE3y TEMIIepaTypu, THUCKY, OO0'€MHOi IIBHUJIKOCTi, 1HEPTIB.
Knacudixkaris koson cuate3y. KoHCTpyKIiisi KOJIOH.

Opranizauisgs TeMnepaTypHOro peXuMy B KoJIOHax cuHTe3y. Kommpecopu
CUHTE3-Ta3y: IMUPKYJSIiHHI Ta amiauHi. KoHneHcaliiiHi Ta cenmaparlliiiHi cucteMu
arperaTiB CUHTE3y aMiaky. ABTomaru3auid. TexHika Oe3neku. Metonu nepepoOku
NPOJYBHUX Ta TaHKEpHUX Tra3iB. 30epiraHHs Ta TPAHCHOPTYBaHHS amiaky.
XapakTepucTUKa TEXHOJIOTIYHUX Ta €HEProTEXHOJIOTIYHUX CXEM CHUHTE3y amiaky.
KomnonoBka oOmamgHanHs. OnTumizailisi TEXHOJOTIYHOrO Mpolecy. TeXHIKO —
€KOHOMIYHI MOKAa3HUKH BHUPOOHUIITBA amiaky. [lepcrieKTMBHI HanpsiIMKH HayKOBO-
TEXHIYHOTO MPOTPECY B TEXHOJIOTIT aMIaKy.

1.4.3.Cunre3 meranony. Poboru Ilatapa, /[lonroBa 3 CHHTE3y METaHONY i3
BoJHIO Ta okcuay Byriemto (I1). CupoBuna 11 cuHTE3y MeTaHOTy. TepMoanHamika
Ta KIHETHKa CHUHTEe3y MeTaHoiy. KartamizaTtopu, iX mpurotryBaHHA. TeXHOJIOT14HI
CXEMHU CUHTE3Y.

1.4.4. BupoOHMIITBO  a30THOI  KWUCJIOTH. 3HA4YeHHS pobOIT  AHIpeeBa,
OctBasiba, ATpoIllleHKa B BUPOOHMUIITBI a30THOI KUCIOTH METOJO0M KAaTaITHIHOTO
OKUCHEHHs amiaky. ®DI3UKO — XIMIYHI OCHOBH OKHCHEHHS amiaky. [lmsxu
3HIDKEHHSI BUTpAT IUIATUHU. Mertoau yTwimizauii miatiHd. He mnmaTuHoBaH1
karanizatopu. OxkucHenHs okeuay a3zoty (II). [aTencudikamis nmpoiecy OKMCHEHHS.

AOcopO11isi OKCHIIB a30Ty BOJOK. MeToau OYMINECHHS BUKHUJIHHMX Tas3iB.
TexHoJIoTis BUCOKOTEMIEPATYPHOIO Ta CEJIEKTHUBHOTO OYHUIIEHHSA. TEeXHOJOT14uHI
CXeMH BHUPOOHHMIITBA PO3BEAECHOI a30THOI (HITPATHOI) KMCIOTH: CXE€Ma MiJl TUCKOM
0,73 MlIla, AK-72, AK-72M. HogitHi arperatd mjisi BUPOOHMIITBA a30THOI
(HITpaTHO1) KHUCIOTH, (PI3UKO — XIMIYHI OCHOBU OTPUMAHHSA a30THOI KHUCJIOTHU
METOJIOM TPSIMOr0 CHHTE3y. MeTonu KOHILIEHTPYBAaHHSA Aa30THOI KHUCIJIOTH.
ABtomarmzariisi. OxopoHna mpari. I[lepcnekTuBHI HAIPsIMKH HAYKOBO-TEXHIYHOTO
MPOTpeCy B TEXHOJIOTIi a30THOI (HITPATHOT) KHCIIOTH.



PO3/11 5

TEXHOJIOTIS CIPKU I CYJIb®ATHOI KMCJIOTU

1.5.1. 3HauyeHHs cipku 1 Ccynb(}aTHOI KHUCIOTH [JIsl XIMIYHOI Taimy3l Ta
HApOJHOTO rocnojapcTia. [Jxepena CipkoBMICHOT CHPOBUHU 1 iX XapaKTepUCTHKA -
MIPUPOJIHA CipKa, CIpKOBMICHI MIHEpaJid, PyAH, MPOMMCIIOBI BIIXOAH, MOMYTHI Ta
BUKUAHI razu. CrocoOu noO0yBaHHA 1 30aradeHHs MPUPOAHOI Cipku. OnepikaHHs
CIpKHM 13 CIPKOBMICHHMX rasiB. BIacTHBOCTI CIpKH 1 MPUUHATTS iX O yBard MpH
nepepooIli Cipku.

CydacHi 1 MEpCHEKTUBHI TEHJEHIi Yy BUKOPHCTaHHI OKPEMHUX BH/IIB
CIPKOBMICHOI CUPOBUHU MPY BUPOOHUIITBI CyIb(PaTHOI KUCIOTH.

®i3uK0 — XIMIYHI BJIACTUBOCTI OKCHIIB CIpKH, CYJIb(aTHOI KHUCIOTH,
oeymy. TeopeTwdHi 1 TEXHOJOTIYHI OCHOBH ojaepxkaHHs okcumy cipku (IV) i3
CIpKM, KoiuenaHy, cipkoBojHio. Ckinaa  OAepKaHOTO  CIpUHUCTOro  rasy,
KOHCTPYKTUBHI ~ OCOOJMBOCTI ~ CydyacHOTO  OOJaJHaHHA JUIsl  CHAJIIOBaHHS
CIDKOBMICHOI CHUPOBHMHM. YTWJi3allisl Temia Tra3iB BunamoBaHHa. Crocoou
TPAHCIIOPTYBaHHS Ta yTWUJi3alli KOJIYeJaHHOro Heaorapky. O4YuCTKa CipYMCTOrO
ra3y BiJl My Ta "KOHTaKTHUX OTpyT". OnepxaHHs 3piKeHoro okcuny cipku (I1V).
OxopoHa mpaiii 1 TexHika 0e3MeKu B BIIUICHH] OJIep>KaHHsI CIPYUCTOTO Tasy.

TeopeTnuHi OCHOBH KOHTaKTHOTO OKHCHEHHsI okcuny cipku (IV): cratuka,
KIHETHKA, JIIHISI ONTUMAaJIbHUX TEMIIEpaTyp, BIUIMB THUCKY. TUIM Cy4yacHUX
KaTajgi3aTopiB Ta METOAM iX MNpPUrOoTyBaHHS. MexaHi3M "OTpyeHHsA" BaHAIlEBUX
KaTaii3aTopis.

KiiacuyHl TEXHOJIOTIYHI CXE€MH KOHTAaKTHOTO OJIep>KaHHS CyJb(aTHOI
KHCJIOTH: OJIMHApHE KOHTAKTYBAHHS, TUIIM KOHTAKTHUX anapariB, Pi3UKO — XIMIYHI
3aKOHOMIPHOCTI 1 anapaTypHe oopmiieHHst abcopOii okcuay cipku (IV), Hegomiku
TaKHUX CXEM.

TeopeTnyHi 1 TEXHOJOTIYHI OCHOBH CHUCTEM 3 TOJIBINHUM KOHTAKTYBaHHSIM-
no/BiitHOIO  a0OcopOriero. KOHTakTHI CHUCTEMH 3  3aCTOCYBAaHHSIM  THUCKY.
[upkymsiiiiiai cxemu: 000B'SI3KOBI 1 HEOOX1THI YMOBH, TEXHOJIOTTYHE O()OPMIICHHSI.

Bupo6HunTBo koHTakTHOi cynbdartHoi kuciaotu 3a metogom C.O.(cyxoi
OUYHUCTKH): (PI3UKO — XIMIUHI OCOOJIMBOCTI, TEXHOJIOTTYHE O(HOPMIICHHS.

[TpuHIIUTIOBI MOJIOKEHHS TOBHOI YTHIII3aIlii XIMIYHOT 1 TEIUIOBOI €Heprii y
BUPOOHMIITBI KOHTAKTHOI CyJb(aTHOI KHUCIOTH, E€HEPrOTEXHOJOTIYHI CXEMHU 1
arperatu. BupoOHUUTBO cCyiab(paTHOT KHUCIOTH 13 CipKOBO)IHIO’ BHJ:[iJIeHH;[
CIPKOBOJIHIO 3 Ta30BHUX CyMilIe, 0COOTMBOCTI peanisaiii "MOKporo karamizy".

[TpuHIMIIOBI TIONMOKEHHSI Teopil CTIMKOCTI CHUCTeM 1 TapaMeTpHuIHOI
YyTJIIMBOCTI Ta 11 3aCTOCYBaHHS Y TEXHOJIOT1i KOHTAKTHOI CyIb(aTHOI KUCIOTH.

@i3uK0 — XIMIYHI OCHOBM 1 TEXHOJOTIYHI MNPUHAOMH 3HEIIKOKEHHS
BUKHJIHUX Ta3iB CyJIb(aTHOKUCIOTHUX BUPOOHULITB. YTUJII3aLllA CEJIEHY 1 Teypy B
CyNb()aTHOKUCIOTHOMY BUPOOHUIITBI.

1.5.2. TeopeTu4Hi OCHOBH 1 TE€XHOJOTIS HITPO3HOTO CIOCO0y BHUPOOHMIITBA
cyiabpaTHOI KHCIOTH. MOXIMBI WIISXM WOTO TMOBEPHEHHS [0 MPAKTUYHOTO
BUKOPHCTAHHS.



1.5.3.0nepxanus BUCOKOKOHIIEHTPOBAHOI'O 0JIEyMYy. Mertonun
KOHIICHTPYBaHHS Ta MEPEPOOKH CIa0KUX Ta BIANPallbOBAHUX PO3UMUHIB CYJb(aTHOT
KHCIIOTH.

1.5.4.IlporpecuBHi  pilleHHS Ta TEPCHEKTHBHI HANPSAMKH  PO3BUTKY
TEXHOJIOT1i Cyib(haTHOT KUCIOTH: HECTAI[lOHAPHUN KaTasi3, KOHTaKTHI arapaTu 31
CTPYMUHHO-IIUPKYJISLIMHUM ~ [IApOM  Karajmi3atopy, 3aMKHEHI 1  BIAKPHTI
CJIEKTPOXIMIYHI CXEMH CYMICHOTO OJIEpXKaHHS BOJHIO, KHUCHIO 1 cCyib(aTHOT
KHUCJIOTH, yTI/IJ'I13aI_[1$I okcupay cipku (IV) 3i cna6K0K0HueHTp0BaHHx (BUKMIHUX)
npomuciioBux 1 enepretmuamx ra3iB, ACK TII, omepkaHHS XIMIYHO - YHCTOI
Cynb(})aTHOI KHCIIOTH TOIIO.

KouncTpykuiiini maTtepianu y BUPOOHUITBI cyibdaTHOi kuciaotu. OxopoHa
mpalli Ta TeXHiKa 6e3MeKu y CyIb(PaTHOKUCIOTHUX BUPOOHUIITBAX.

PO3/ILI 6

TEXHOJIOI'ISI BUPOBHULITBA XJIOPOBOJIHIO TA COJIIHOI KUCJIOTU

®Di3UK0-XIMIYHI BIACTUBOCTI XJIOPOBOJHIO Ta COJsHOI Kuciaoth. OO6macti
3aCTOCYBAHHS  XJIOPOBOJHIO Ta COJIIHOI KHCIOTH. MeTroau  OTpUMaHHS
XJIOPOBOJIHIO: CyIb(haTHUM, CHHTETUYHUH, aOra3Huii, xjaopopraHiyauii. A6copOiis
XJIOPOBOJHIO 3a 130T€PMIYHUMH, aJladaTHUMU Ta KOMOIHOBAaHUMH YyMOBaMH.
BupoOHUIITBO CHHTETUYHOI Ta PEAKTUBHOI COJITHOI KUCJIOTU. METOIM OYMIIEHHS Ta
OJICp’)KaHHS XJIOPOBOJHIO 1 COJISTHOI KHCJIOTH 13 BIIXOAIB HEOPraHIYHUX Ta
OpraHiYHMX BUPOOHUUTB. 30€piraHHs Ta TPAHCHOPTYBaHHS XJOPOBOJIHIO Ta
COJIIHOI KHCIOTH. AHAJITUYHUI KOHTPOJb 1 aBTOMAaTu3alis y BUPOOHHUIITBI
XJIOPOBOJHIO Ta COJSIHOI KUCIOTH. KOHCTpYyKTHBHI Ta (yTEpOBOYHI MaTepiaiu y
BUPOOHHUIITBI XJIOPOBOJHIO 1 COJISTHOT KUCTIOTH.

PO3JILIT 7

XIMIYHA TEXHOJIOI'TI @OC®OPHOI KUCJIOTU, MIHEPAJIBHUX
JIOBPUB TA JIESKNX HEOPTAHIYHUX COJIEM

1.7.1.3naueHHs MiHEpAJIbHUX TOOPUB Ta HEOPTaHIYHMX COJIEH Yy HApOAHOMY
rocriofgapcti. 3HadenHs gitounx enemeHTiB (N, P, K) y po3Butky, pocti Ta 0OMiHy
pedoBuH pocnuH. Knacudikamis minepaibHux 1o0puB. KopMoBi coii, X 3HaYeHHS.
3HadeHHs n00puB B i1HTeHcH(iKallli CUTbCHKOTO TocmoaapctBa. CUpoOBHHA ISt
BUPOOHMIITBA MIHEpAIbHUX J100pHUB 1 coseil. MacmraOu BUpOOHUITBA, ACOPTUMEHT
MIHEpaJIbHUX TOOPUB, A€pKaBHI CTAaHIAPTH.

1.7.2.BupoOHunTBo enemeHTapHoro ¢ochopy ta repMiuHoi MOHOGDOCHOPHOI
kucinotu. BrnactuBocti Qochopy Ta Horo 3actocyBaHHsa. CupoBHHA IS
BUpOOHUIITBA (hocPopHUX CHOYK, i1 POJIOBMINA, 3arach, METOAW 30arayeHHs 1
KOMILJIEKCHOT'O, BUKOpUCTaHHs. [IpoOnemMHi nutanHs cupoBUHHOI 0a3u pochopHux
CHOJYK B YKpaiHi.

OcHoBu  enekTporepMiuHOTO  BHpoOHHMITBAa  (ochopy. Ilepepobka
enemeHTapaoro (ochopy nHa monodochopny kucnory. TexHomoriudi cxemu 1 ix



anapaTypHe o(pOopMIIEHHS. OcHoBHI TEXHIKO-€KOHOMIYH1 MOKA3HUKHU
eleKTpoTepMiyHOTO BUpOOHUIITBA (ochopy 1 dochopHoi kuciotu. besneuni
METOJM TPOBEICHHS TEXHOJOTIYHOIO TMpOoleCYy Ta SKICTh TepMiuHOi dhochopHOi
KHUCIIOTH.

1.7.3. BupoOHunTBo ¢GochopHOi KUCIOTH CYIb(PaTHOKUCIOTHUM CIIOCOOOM.
Exctpakiiitna dochopna kucnora (EDPK) ta ramysi ii BukopucTanss.

Bumorun no docdaraoi cupoBunu y BupoOHuNTBI EDK. dizuxo-ximiuHi
OCHOBM BHUPOOHHUIITBA 1 BHOIp ONTHUMAIBLHOTO TEXHOJIOTIYHOTO pexuMy. Tumm
TEXHOJOTIYHUX CXeM, iX aHami3, anaparypue opopmiienns. SAkicte EOK, metonu ii
ouniieHHd. TexHiko-ekoHOMIYHHM aHani3 BupoOHunTBa EDQK. besneuni npuiiomu
BEJICHHSI TIPOIIECY.

1.7.4.BupoOuunurBo mpoctoro cynepdocdary. CupoBuHa, BUMOTH 10 HET.
Teopetnuni ocHOBU po3kiagaHHa (GochaTHOI CUPOBUHU CYIb(ATHOIO KHUCIOTOIO.
Bubip onTuManbHOTO peXuMy BUPOOHUIITBA. AHAJII3 ICHYIOUMX CXEM BUPOOHHUIITBA
npocToro cymnepdocdary kamepHUM 1 MOTOKOBUM criocobamu. KoHTposb Ta nUIsaxu
MJBUILIEHHS AKOCTi cynepdocdaty. TexHIKO-eKOHOMIYHI TOKa3HUKU BUPOOHHUIITBA.

1.7.5. Bupo6nunreo mnoxasiiiHoro cynepdocdary. CupoBrHa Ta BUMOTH [0
Hei. OCHOBU pO3KJIaJaHHs CUPOBUHU ¢ocdopHOoo kucinoTtor. IlepeBaru Ta
HEJIOJIIKM BUPOOHUIITBA MOABIHHOTO cynepdocdary kamepHUM Ta MOTOKOBUM
(6e3xkamepuuM) crocobamu. llomimieHHs: AKOCTI MoABIHHOTO cymnepdocdary Ta
TEXHIKO-€KOHOMIYHHUX MOKAa3HUKIB BUPOOHUIITBA.

7.6. beskucnotHi Metonu BUpOOHHUITBA PocHopHUX TOOPUB Ta KOPMOBHUX
dbocdaris. Tepmiuni dochopui foOpuBa TepMmodocdartu Ta miasieHHi docdaru, ix
BJIACTUBOCTI Ta 3acTocyBaHHs. ['inpoTepmiune 3HEPTOpEeHHs NpupoaHux (ocgaris
y LUUKIOHHUX 1 OapabanHux nedax. Herpagumiiini metoau poskiany ¢ocdarHoi
CHUPOBUHHU.

1.7.7.OcHoBu 3He(DTOPEHHS, BAMOTHU JI0 BUX1JIHO1 CHPOBHHH.

Yrunizaiis cnonyk GTopy y BUpOOHHUIITBI pochopHOT KUCIOTH, PochopHUX i
KOMITJIEKCHUX JT0OpWB. EKoloTiuHE Ta €KOHOMIYHE 3HAUYCHHS YJIOBIIOBAHHS CITOJIYK
dTopy. P13UKO-XIMIYHI OCHOBU MEPETBOPEHHS CHOIYK (PTOPY B MPOIIECT KUCIOTHOL
Ta TepMIYHOI TIepepoOku GocdaTHOI CUPOBUHHU. ACOPTUMEHT (PTOPUIHUX CIOJYK,
iX HaApPOJHOTOCMOMAPChKE 3HAYEHHS. METoIn yIOBIIOBAHHS JIETKUX CHOIYK (TOpY
13 raziB. CxeMH YJIOBJIIOBAaHHA (PTOPUIHUX CIOJNYK, iX amaparypHe o(opMIeHHS.
Cryninp yrwmzanli crnoiyk Qropy 1 Hulsixu ii 30UIblIeHHS. TOKCUYHICTh CITOJIYK
¢dTopy 1 6e3neyHi 3axo1u poOOTH y BIAAUICH] yTUII3a1ii PTOPUIHUX ra3iB.

1.7.8. BupoOuunrBo a3otHux no6puB. Knacudikamiss a3oTHHX JOOpHB.
3acTocyBaHHs a30THHUX JAOOPHUB y CUIbCBKOMY IOCHOJAAPCTBI. ACOPTUMEHT a30THHUX
noOpuB, cCUpoBHHA sl iX ojepkaHHs. CydacHWE cTaH BHPOOHMIITBA a30THHUX
n00puB B YKpaiHi, HAMPSIMKU PO3BUTKY TEXHOJOTIT a30THUX JI00pUB.

1.7.9. BupoOHHUIITBO aMOHIIHOI CENITPU: TEOPETHUHI OCHOBHU, TEXHOJOTTYHUN
peXuM, OCHOBHA amapartypa, cxema AC-72. SIkicTh aMOHINWHOT cemTpu, crnocodu ii
nigBuieHHs. TexHika 6e3nexu nporecy. KoHTposs 1 aBToMaTh3allisi BAPOOHHIITRA.
OCHOBHI TEXHIKO-€KOHOMIYHI TMOKAa3HWKH BUPOOHMIITBA aMOHIWHOI CeNiTpH, IX
OL[IHKA 1 MUIAXY HOJIIIIIIEHHS.
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1.7.10. BupoOnunrso kap6amigy. OCHOBHI BIACTHBOCTI KapOaminy 1
Horo mepeBard B TOPIBHSAHHI 3 1HIIMMH a30THUMHU JOOpUBaMH, Taiy3i
BUKOpUCTaHHA. BuUMOru 10 CHUpOBUHU Il BUpOOHUITBA KapOamimy. Di3zuko-
XIMIYHI OCHOBHM CHHTe3y KapOaminy. Kmacudikaiis air04ux TEXHOJOTTYHUX CXEM
BUPOOHUIITBA KapOaMiTy 3T1IHO XapaKTepy PEIUPKYJIALIi aMiaKy 1 OKCHUY BYTJICIIO
(IV). TexHomoriuHa cxema 3 PIAMHHUM PELUMKIOM 1 ii amapaTtypHe ohOpMIICHHS.
OCHOBHI T€XHIKO-€KOHOMIYHI MTOKa3HUKW BUPOOHUIITBA. be3neuni MeToiu BeJICHHS
nporecy. KoHTposs 1 aBToMaTH3a11isi BAPOOHUIITBA.

1.7.11. Kaniitni poOpuBa. AcopTUMEHT KamiiHuX noO0puB. PomoBuiia
KaJmiiHUX cojieil B Ykpaini Ta 3a kopAoHoM. Ckiaj, METOIU MepepoOKu KaliiHOI
CHUpOBUHHU Ta 11 omiHka. OCHOBU TalyprifHOro BUPOOHHIITBA XJIOPUIY Kajiio 13
CIIbBIHITIB. Cxema BUPOOHUIITBA XJOPUAY Kallil0 PO3YMHEHHSIM CHIBBIHITY 1
KPUCTAII3AIIEI0 XJIOPUAY Kamito. SKICTh XJIOpUAY Kajilo 1 METOMM ii MOJIMIICHHS.
PozninienHs kamidHuX cojied ¢iioTalliiHUM Ta TiIpocenapaiiifHiM MeTOJIaMH, iX
OIlIHKA, CYTHICTh, IEPCIIEKTUBH PO3BUTKY SIK MEHIII EHEPrOEMHUX METOIB. MeToau
nepepoOku mnomiminepanibHux pyn I[lepenxapnarts. KoMriekcHe BUKOPHUCTAHHS
KUNMHUX pya. YTWiizais BiIXOAIB KaiiHOI mpomucioBocTi. CydacHUM cTaH 1
MEPCHEKTUBH PO3BUTKY BUPOOHUIITBA KAMIMHUX JOOPUB B YKpaiHi.

1.7.12. BupoOGHUIITBO KOMIUIEKCHUX JOOpPUB. ACOpPTUMEHT, JiepKaBHI
CTaHJApTH 1 TepeBarn KOMIUIEKCHUX JOOpPUB Yy TMOPIBHSAHHI 3 OJMHAPHUMH
noOpuBamu. CupoBHHA 1 METOAM BUPOOHULTBA 100puB. BrupoOHULTBO (ocdariB
aMOHII0, X BUKOPUCTaHHS Y TBApPUHHUUTBI 1 pOCIMHHUITBI. CUPOBHHA, OCHOBH
BUPOOHMIITBA, ONITUMAJILHUI PEKUM HeWTpanizaiii GocPopHOI KUCTOTH aMiaKOM.

1.7.13. Knacudikariiss iCHyr0OUnX CXeM BHpPOOHHIITBa amModocy, iX aHais.
Axicte amodocy, NUISXH 1i nmodinmeHHs. [lepcnekTuBHUI pO3BUTOK BUPOOHUIITBA
docdariB amonito 13 EDK, tepmiunoi 1 mnomidochopHoi kucnor. IlepeBaru
noidocdaTiB aMOHIIO y MOPIBHIHHI 3 opTodochaTaMu aMOHIIO.

1.7.14. BupoOuunirBo HiTpoamo- 1 miaMmoHiTpodocku. CupoBHHA, OCHOBHU
BUPOOHMIITBA, COJICBHI CKJIaJl IIMX JOOPHB, BMICT B HUX IOXUBHUX PEUYOBUH.
[lepeBarn ix mepen HITpODOCKOW. AHAM3 ICHYROUHMX CXEM BHUPOOHHMIITBA.
[lepcnekTB  pPO3BUTKY BHPOOHHMIITBA HITpoaMOPOoCcku 1 1diaMOpOCKH 3
CUHTETUYHOTO aMiaKy cyMimnto GpochopHoi 1 a30THOT KUCITOT.

1.7.15. Bupo6uunro Hitpodocku. OcHOBU po3kiananHs docdaTtHol
CUPOBHHH a30THOIO KHUCIIOTOI, METOJU PEryJoBaHHs criBBiAHOUEHHS Mixk CaO 1
P05 B a30THOKHMCIOTHOMY pO34MHI, iX TOpiBHAHHA. Cylb()aTHOKUCIOTHUH,
KapOOHATHMM, Ta 1HII CHOCOOM OJAep>KaHHSA HITPOPOCKU. AHAII3 TEXHOJOTIYHUX
cxeM BUpOOHMITBA HITpOPOCKHU. SKicTh HITPODOCKH, fKa onaepxk’aHa PIZHUMHU
METOJIJaMU, TEXHIKO €KOHOMIYHUMH MOKAa3HUKAMU BUPOOHUIITBA.

1.7.16. Pinki a30THIi, KOMIUIEKCHI 1 MIKpo1oOpuBa. ACOPTUMEHT, CUPOBHHA,
METOH BUPOOHUIITBA. MeTOo 1M BBEICHHS MIKPOA00aBOK, X BUAM, POJIb Y PO3BUTKY
pocnuH 1 TBapuH. [lepeBaru pigkux J0OpUB y MOPIBHSIHHI 3 TBEPAUMH. AMiakaT, ixX
BUPOOHUIITBO 3 PIAKOTO amiaky. BMICT MOXMBHHX PEYOBHH Yy PIAKUX JOOpHUBax.
Pinki 1 cycmeHmoBaHi KOMILIEKCHI 0oOpuBa. [lepcriekTrBU pO3BUTKY IMX BH/IIB
KOMITJIEKCHHUX JJOOPUB, HAYKOBO-TEXHIYH1 HApOOKU Kadeapu B IbOMY HAIIPSIMKY.
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1.7.17. KonnenconaHi (aerigparoBani) pocdatu. CTpyKTypa KOHACHCOBAHUX
docdaris. Kimacudikaris. Baactupocti. ['any3i 3actocyBanns. CriocoOu oaep:kaHHs
KOHJICHCOBaHUX (ocdaTiB aMOHIIO, JYXHUX Ta Jy)KHO3EMEJIbHUX E€JIEMEHTIB,
docdariB 1MHKY, MapraHio. CyyacHUH CTaH BHUPOOHMIITBA KOHICHCOBaHUX
dbocdatiB y cBiTi Ta B YKpaiHi.

1.7.18. BupoOuuurso wmonodocdarie Hatpito. CupoBuHa. Biactupocti.
3actocyBaHHs. TeopeTHuHi OCHOBHU ojepxaHHs auriapodocdarty, riapo docdary
HaTpil0 Ta TpuHATpiidocdaTy. TexHONOTrIUHI cxemMH BUPOOHHMITBA GdocdaTiB
HaTpIIo Ta iX nmopiBHAHHA. CTaH BUpOOHUIITBA MOHOGOC)ATIB HATPitO B YKpaiHi.

1.7.19. BupoOuunrso mipodochary Hatpito. CupoBuna. Teopernusi
OCHOBH ojiepkaHHs Tipodocdary Harpito. TexHOIOTIYHI CXeMU BHPOOHHIITBA.
XapakTepucThka  OCHOBHOro  oOjaJHaHHSA.  3acTOCyBaHHA.  BupoOHHITBO
Tpunomigocdary Hatpito Ta CckiIoBUAHOTO ¢ocdary Harpito, Di3uKo-XiMiuH1
OCHOBM BHUpOOHHUIITBA. Bubip onTuMaabHUX MapaMeTpiB Mpolecy. AHai3
TEXHOJIOTIYHOT cXeMH. 3HaueHHs TpunoidipocdaTy HaATpir0 SK IHIPEIEHTA
CUHTETUYHMX MHUIOUMX 3aco0iB. Cxema BHpPOOHMIITBA CKJIOBHAHOTO (docdary
HaTpito (Tekcameradocdary). 3acTocyBaHHS CKJIOBHAHOTO (ocdary HaTpiro.
BupobuuntBo peaktuBHux QocdariB Kamio, MarHilo, HOUHKY Ta ¢docdaris
Maprasiro, 3ajiza; iXx 3acTocyBaHHs. Cxemu BUPOOHHUIITBA. BupoOHUIITBO
metadocdary kaiiro Ta peakTUBHHX MipodocdaTy Kaiito, Tpumnomidocdary Katiio.
CupoBuHa, BnactuBoCTl. OcHOBU BUpOOHUUTBA. OOIPYHTYBaHHS CXEMH

BUPOOHUIITBA.
PO3JI11 8

XIMIYHA TEXHOJIOI'TA COAOITPOAYKTIB, JIVIIB, 'NNTMHO3EMY,
KOAT'YJISHTIB, OKCUAY TUTAHY (IV)

1.8.1.Texnomnoris  ayriB. 3HAYEHHS COAOMPOAYKTIB y  HApOTHOMY
rocriogapctsi. [IpupoiHi Jxepena coau Ta METOIU iX IepepoOKH.

1.8.2. BupoOHHUIITBO KaIBIIMHOBAHOI COAM aMiayHUM CTIOCOOOM.

CupoBuHa 11  BUPOOHHWIITBA  KaJBIIMHOBaHOI comu. [IpuHImmoBa
TEXHOJIOTIYHAa CXeMa MAaJIOBIIXOAHOTO KOMIUIEKCY amiadHO-COJOBOTO, XJIOPHI-
aMOH1€BOT'0 Ta XJIOPUAKAJIbIIEBOTO MporieciB. Ckiaa po3coiry Ta HOro O4MCTKA.

®Di3uKO-XIMIYHI OCHOBH IIPOIIECY aMOHI3aIlli OYMIIEHOTO PO3CONY XJIOPHUIY
HaTpi0. XapaKTEpPUCTHKA TEXHOJIOTIYHUX CXeM 1 oOJlaJlHaHHSA BiIIUICHHS
abcopOrrii.

KapOonizaiisi amiauHO-coJIeBOTO po3coiy. Di3UKO-XIMIYHI OCHOBH TPOIIECY
KapOoHi3allii amiagyHO-coJIeBOro po3coiy. KoHCTpykilis kapOOHi3alliifHOiI KOJIOHHU.
TexHonoriyHa cxema BiaaineHHsT kapOoHizaiii. Oco0auBoCTI (uIbTpalli cycneHsii
riipoKkapOOHATy HATPIIO.

Kanpuunais rizpoxkapooHary HaTpito. P13UK0-XiMi4HI OCHOBU. OcOOIMBOCTI
peTypHOi Ta Oe3peTypHOi KaiblMHAIll. XapaKTepUCTHKa MapoOBOTO Ta BOTHEBOTO
KaJIbIIUHATOPIB. TexHOoJIOTiYHA cXeMa BIIJIUICHHS KaJlbIIMHAITI].
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Huctunsuis ¢GiabTpoBoi piauHUA KapOoHI3alIdHUX KOJOH. Di3MKO-XiMIYHI
OCHOBHU TIporiecy AMCTHAIII. TexHoioriyHa cxema BIJUIUICHHS JUCTHIIALII,
XapaKTepUCTUKA OCHOBHOTO 00JIaTHAHHSI.

Onepxanusa okcuay Byriaemo (IV). ®izuko-XiMigdHI OCHOBH MpOIIECY
oOmnanoBaHHs KapOoHaTHOT cUpoBUHU. OOTpyHTYBaHHS BHOOpPY THILY TI€Ui.
TexHooriyHa cxemMa BIIAUICHHS BaMHsIHO-00IIAII0BAILHOTO Bl UIIJIEHHS.

BupoOHUIITBO BAaTHSHOTO MOJIOKA.

BronuB TeXHOIOTIYHOTO PEeXHUMY BIAAUICHHS OOMaltoBaHHS KapOOHAaTHOI
CUPOBHMHHM Ha SKICTh BallHa Ta BHUXIJ AaKTHBHOTO BalHa. TeXHOJOTiYHA cXema
BIJUIIJIEHHS TaClHHS BallHa.

Bigxoau BUpOOHHWIITBA KaJbIIMHOBAHOI COJAM, IO OJEPKYETHCS aMiadHUM
cmocoboM, Ta WUIAXM iX  yTwmizamii. BuUpoOHWIITBO  XJOPUAY  KaJbIlifo.
XapaktepucTuka 0Oe3aMiaqHMX 1 MaJOBIIXOJHUX  CIOCOOIB  BUPOOHHUIITBA
KaJIbLIMHOBAHOI COJIH.

1.8.3. BupoOHHMIITBO OYMIIEHOrO TiapokapOoHaTy Hatpito. Pi3UKO-XIMIYHI
OoCcHOBHU TipolieciB. [TopiBHSIIbHA TEXHIKO-€KOHOMIYHA XapaKTEPUCTHKA OJIEP>KaHHS
OYHIIEHOTO T1JIpokapOoHaTy HaTpito "cyxum" Ta "Mokpum" criocobamu.

1.8.4. BupoOummnro "Baxkoi' comu. Di3MKO-XIMIYHI OCHOBH Ta
TEXHOJIOTIYHA CXeMa BHUPOOHUIITBA. XapaKTEepPUCTUKA OCHOBHOTO 0OOJIa HAHHSI.
OxopoHa mpallli Ha MiJMNPUEMCTBAX KaJbIIMHOBAHOI COMU. TEXHIKO-eKOHOMIYHA
XapaKTEPUCTHKA BUPOOHUIITBA KATBITMHOBAHOI COTH.

1.8.5. Ilnsixu miABHIEHHS STKOCTI MPOAYKIIii.

- BupoOHHMITBO KaycTH4YHOI coju (IAKOTO HATpy). 3HAYEHHS iIKOr0 HATpy y
HapOJHOMY TOCHOAApCTBI. XapaKTEPUCTHKA CHUPOBUHM IS BUPOOHUIITBA
KaycTu4aHOi coau. CriocoOu oepKaHHs KayCTUIHOI COTH.

- Enextpoximiyauii cnoci®. P13MK0-XIMIYHI OCHOBH OJEp>KaHHA 1IKOTO HATpy
CJICKTPOXIMIYHUM  criocoOoMm.  XapakTepucTuka  OOJaJHAHHS  IHOTO
BUPOOHMIITBA.

- Banmusno-cogoBuii crnoci6. Pi3uMKo-XiMiUHI OCHOBH OJIepKaHHS KayCTHYHOI
COJIM BAIHSIHO-COJOBUM criocoOoM. TexHoyioriuHa cxeMa ojiepKaHHs iIKOTro
HATPY 3 JBOCTYIIHYACTOW KaycTudikarieto. KoHIEHTpyBaHHS CclaOKux
po3uuHiB igkoro Hatpy. [1naBka inkoro Harpy.

- @epiTHHI c1TOCIO BUPOOHMIITBA KayCTUYHOI co/ii. DI3nK0-XiMIUYHI OCHOBH Ta
TEXHOJIOT1YHA cXemMa BUPOOHUITBA. Bigxoau Ta ix yTumizamis.

- TexHiIK0-eKOHOMIYHE MOPIBHIHHS CMOCOOIB BUPOOHUIITBA KayCTUYHOI COAM.
OxopoHa mpail Ha MOIANPUEMCTBAX KaycTWyHOi conu. Lnsgxu po3BUTKY
MaJIOBIJIXOTHOTO KOMILJIEKCY COJIOBOTO BUPOOHMIITBA.

1.8.6. BupoOHMIITBO TIIMHO3EMY.

3HAUCHHS TJIMHO3EMY Y HapOJHOMY TOCIIOJAPCTBI SK CHPOBUHHU IS
BUPOOHMIITBA aIIOMIiHIt0. Buny cupoBuHM 17151 OfIep KaHHS TIMHO3EMY, i1 JKEpea,
G3UYHI Ta XIMIYHI XapakTEPUCTHKU. XapaKTEPUCTHUKA CIOCO0IB BUPOOHHUIITBA
riuHO3eMy (JIy>KH1, KUCIIOTHI, KOMOIHOBaH1).

Bupo6uunreo rtnuHo3zemy "Mokpum" crocobom baitepa. ®Dizuko-XimivHI
OCHOBH OKPEMHUX CTajliii BUpOOHUIITBA. KOMIIJIEKCHE BUKOPUCTAHHSI CHPOBUHU IS
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OJIep>KaHHs TIIMHO3eMY 13 He(eTMHOBUX Ta CleHITOBHX pya. [lepepoOka BTopuHHUX
PO3UMHIB BUPOOHMIITBA TJIMHO3EMY Ha COAY, Cyib(haT Kallifo Ta MOTall CocoOoM
0araTocTyneHeBoi BUIMApPKU Ta KpucTaiizaiii. [lepcnekTuBHUN pO3BUTOK CIIOCOOY.
KomOinyBanus "Mokpux" Ta "cyxux" cmoco6iB. OjepkaHHS TJIMHO3EMYy Ta
BUKOPUCTAHHS aIYHITIB JJisi BUPOOHHUITBA TyMHO3eMy. OXoOpoHa Tpaii Ha
[NIMHO3EMHUX MianpueMcTBax. Onep)kaHHS TJIMHO3EMY SIK HOCIS KaTajai3aTopis.
Onep)kaHHS CHHTETUYHUX IICOJIITIB.

1.8.7. TexHoOMNOTis KOATYyJSHTIB.

Koarynsatu Ta iX poiip y HapoJHOMY rOCHOJapcTBi. Buam KoarymisHTiB, ix
3aranbHa Xapakrepuctuka. CHpOBHUHA JUIsi BUPOOHHUITB KOAryisHTiB. Di3UKO-
XIMIYHI ~BJIACTHUBOCTI KOAryJisHTIB. TeXHIYHI BHUMOTHM JO KOAryJsHTIB Yy
BIJIMTOBITHOCTI 3 JIIOYUMU CTaH/IAPTAMH. BI/IpO6HI/IHTBO cynbdary amoMiHiO 3
BUKOPHUCTAHHSAM T1APOKCUIY aloMiHif0. P13UKO-XIMIYHI OCHOBH MPOIIECY B3a€EMOI1
TIIPOKCUTY  AJIOMIHIIO 13  CyJlb(paTHOK KHUCIOTOK. TexHoyoriyHa cxema
BUPOOHMIITBA CyJb(hary amoMiHiio. OXopoHa mpaili y BUPOOHUIITBAX KOATYJISHTIB.
HayxoBi po3po0ku kadeapu y TEXHOJOT1i KOaryJIsHTIB.

1.8.8. BupoOuuirso oxcuay turany (1V)

3HaueHHS TUTaHy Ta MWOro CHOJYK Yy HapoOJHOMY TOCIOJIapCTBI.
XapakTtepuctuka cupoBuHU. Criocobu nepepoOKH TUTAHOBOI CUPOBUHHU Ha OKCHUJ
tutany (IV). ®i3uko- xiMiuH1 ocHOBH mporieciB OnepxkanHs okcunay Tutany (I1V).
BupoOuunro xnopuny tutany (IV). TonoBHI monokeHHs Teopii Mpolecy
xJiopyBaHHs. [[pUHIIMTIOB] cXeMH BUPOOHUIITBA TETPAXJIOPHUAY TUTAHY.

[TinroToBka cupoBuHu. KonpeHcaris ta po3nonaut xjaopuaiB. O4ucTka Tex-
HiyHoro xyopuny tuta"ny (IV). BignoBnenns xmopuny tutany  (IV)
MarHieM.BakyymHa cenapanis peakuiiiHoi Macu. T€XHOJOT14HI CXeMU BUPOOHHUIITBA
TUTaHy MarHiirepMiyHuM crocobom. [lepepoOka Ta copTyBaHHS TUTAHOBOI I'yOKH.
Buxopucranus Ta mepepoOka BimxoaiB. OcCOOIMBOCTI TEXHIKM O€3MeKku y
BUPOOHUIITBAX TUTAHY Ta MOTO CIIONYK.

PO3JILIT 9

XIMIYHA TEXHOJIOI'TA HEOPTAHUYHWX PEHOBUH TA
I[MPOMUCIIOBA EKOJIOI'TA

1.9.1. BaranpHi  TOJIOKEHHS.  3aKOHM  YKpaiHM  IIOAO  OXOPOHH
HABKOJIMITHROTO CEPeIoBUIA. BIIUB MisIbHOCTI JIOUHU (AHTPOIIOTCHHUI BIUIHUB),
IHaycTpiamizamii, ximizari, ypOanizaiii Ha mnpupony (TEXHOTEHHHUM BILUIUB).
Cy4acHuil CTaH 1 IEPCHEKTUBHI PIIIEHHS 3 3aXUCTy HABKOJIMIIHBOTO CEPEIOBUIIIA.
['moGanbHi mpobnemu 3axucty atmocdepu, riapocdepu, mitochepu. Hacmigku
3a0pyJHEHHS HaBKOJMIIHBKOTO cepefoBuia. Kiacudikaiis 1 XapakTepucTHUKa
BIIXO/IB: CTIYHI BOJM, BUKUIMU 10 aTMocdepu Ta Jjitochepu, moOyTOBI BiIXOIH.
[Ipobiema mectuniuaiB. TeXHOOTIS 3HEMIKOKEHHS Ta30BUX 1 TBEPJUX BIIXOJIB.
Ounctka cTiuaux Boa. Bwusnawenns ['JIK Ta T'JIB. Pospaxynku [I'JIB.
XapakTepucTuKa MPOMHUCIOBUX BUKHIIIB Y TEXHOJIOTIT HEOPTraHIYHUX PEYOBUH Ta
npobnema ix yrwmzamii. [lepcrieKTHBHI HampsSMKHA PO3BUTKY TEXHOJIOTI
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3HEIIKO/KEHHS Ta30BUX, TBEPAUX BUKHUIIB 1 OYUIIICHHS CTIYHUX BOJ Ta CTBOPCHHS
0€3B1AX0THUX BUPOOHUIITB.

1.9.2. TexHOOTIs OUMILIEHHS IPOMMCIIOBUX 1 BUKUIHUX T'a3iB.

Atmocdepa, ii cknaa. Jxkepena ii 3a0pynHeHHs. XapaKTeprUCTUKA BUKUIIB J0
atMocdepu. [lis ocHOBHUX 3a0pyAHIOBAaudiB Ha HABKOJMIIHE CEPEJOBHINE Ta Ha
JIOJTUHY .

HaykoBi ocHOBU TIpOIIECIB OUHUIIIEHHS ra3iB.

Meronn ouwnieHHs Ta3iB  Big oOkcumiB  asory. CopOIiiiHi METOu.
OxucHroBanmpbHI  MeTonu. KaramiThdHe  BIAHOBIICHHSA. TEXHIKO-EKOHOMIYHE
MOPIBHAHHSA MTPOMHUCIOBHUX METOIB OYHUIIIECHHS T'a3iB BiJl OKCHJIIB a30TYy.

MeToau ouuMieHHS Ta3iB BiJ CIPKOBMICHHX (OKCHAM CIPKH, CIPKOBOJCHb
Tomio) crmoiayk. CopOriitHi MeTou. AncopOImiitHO-KaTaMITHYHI METOIH. Y THITI3aIlis
cipku. TexHIKO-eKOHOMIYHE TOPIBHSHHS MPOMHCIOBHUX METOIB OYHUINCHHS Ta3iB
B1JI CIPKOBMICHHUX CITOJTYK.

Meroau ouuilieHHs ra3iB BiJ OKCHUJIIB BYTJICLIO Ta BYTrieBOAHIB. CopOIiiiHi
Metoau. Katamituanai Meroau. YTuiizamiss OKCHJIIB BYTJICHIO. TeXHIKO-EKOHOMIUHE
MOPIBHSHHS METO/I1B OYHUIIICHHS T'a31B BiJl CIPKOBMICHUX CIIOJYK.

Meronu ouwmieHHs rasiB Bif amiaky. CopOuiiini Meroau. Karamituuni
METOAM. YTHUIi3allis aMiaky 13 BUKUIHUX ra3iB. TeXHIKO-€KOHOMIYHE MOPIBHIHHS
METO/IIB OUHIIICHHS ra3iB BijJ amiaky.

Metoau ouuieHHst rasiB Bif ranoreHiB. Cyxi meroau. OYuIEHHS Ta3iB
aKTUBHUM BYTULISIM, COAO0I0. TEXHIKO-€KOHOMIYHI MOKAa3HUKH METOJIB OUMIICHHS
rasiB BiJ rajOr€HiB.

Meroau oumiieHHd ra3iB Big pryTi. CopOwiitHi Metogu. OuuieHHs
MIPOTIO3UTOM. TEXHIKO-€KOHOMIYHE TOPIBHSHHS METOJIB OYHUIIEHHS Ta3iB BIJ
PTYTI.

1.9.3. Ximis1, TeXHOJI0Tis 1 00J1aJHAHHS TIPOIIECIB BOJOIIATOTOBKY Ta OYMCTKH
CTIYHHMX BOJ] HEOPTAaHIYHUX Ta CYMI>KHUX BUPOOHHUIITB.

[IpoOnemMu 3aradbHOTO PAIIOHATIEHOTO BHUKOPUCTAHHS BOJIHUX PECYPCIB.
3BOpOTHI cHCTeMH BojonocradyaHHs. Ponp Ximili Ta XIMIYHOI TEXHOJOTIi TpH
BUPIIITYBaHHI MUTAaHb PO3IIMPEHHS PECYPCiB MPOMHUCIOBOTO BOJOINOCTAYaHHS Ta Y
BUOOpPI METOMIB 3aXWUCTy BOJOMMUI Bix 3a0pyaHeHHs. Kimacudikamis Boj 3a
o0'ektamu ix BUKOpucTaHHA. Kareropii NpUpOTHUX KEpENT BOJOMOCTAYaHHS.
YMOBU CTBOpEHHSI CTIYHHUX BOJ, iX kiacudikauigd. IlpuHuunu Ta ymoBH
ka"am3yBaHHs. ['JIK 3a0pyanHtoBayiB y BogoiiMax. CXeMu OUYMCHUX CHOPY/I.

Boma sax ximiuHa cnonyka. @I3u4HI BJIACTUBOCTI BOJW, AaHOMAaJbHI
BJIACTUBOCTI BOJAU. Moesi Bou. 3arajibHa XapaKTepUCTUKa JOMIIIOK IPUPOAHMX 1
cTiunux Boa. Knacudikamis momimok 3a iX (a3o0BO-IUCIIEPCHUM CTAHOM.
[Toka3HUKHK SIKOCTI BOJAM. 3arajibHa XapaKTEPUCTHKA METOJIB BUJIAJICHHS 13 BOAU
nomimiok 3a jgonomororo kimacudikamii JI.A.Kymnscekoro. Ilpuniunu Bubopy
MeTomiB 00poOku Boau. [lopiBHsUIBHA €KOJOTO0-€KOHOMIYHA XapaKTEPHCTHKA
MeTOMIB. MexaHiuHI METOAM BUJAJICHHS 3 BOAM TPYOOJMCIIEPCHUX 3aBUCIIHX
pedoBuH. TeopeTHdHi OCHOBHM MpOIIeCiB BijcTorOBaHHS Boau. PiBHsHHsS CTOKCA.
[NppaBniyHa KpynHICTh 4YacTOK. KOHCTpyKIli BIACTIHHUKIB - TOPU3OHTAIBHUX,
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BEPTHUKAIbHUX, paaianbHux. [lickoynoBmtoBadi, HaTOYIOBIIOBAYl, T1APOLMKIOHH.
Bupnanenns i3 Boau 3aBuciB GuibTpyBaHHAM. V O0JIaCTh BUKOPUCTAHHS METOJIB
binpTpyBanHsa. Tunm ¢GuibTpiB. 3epHHCTa 3arpy3ka, KOHCTPYKIIi (QUIBTPIB.
dnortamis Ta MIHHA cemapallis y Iporecax BOJOIMIATOTOBKH. YMOBH IPOIIECIB
drnoramii. Cxemu dnoTtaiiitHux ycraHoBok. Enextpoduoraniiini cxemu. Buganenns
3 BOAM AUCHEPCHUX KOJOIAHUX AOMIIIOK. (DI3MKO-XIMIUHI OCHOBHM KOAryJISIIii.
ByznoBa 1 B1acTUBOCTI KOJOIMHMX 4YacTOK Ta cucteM. Koarynsautu ta QprokyiasHTH
nporeciB BoAOMAroToBKH. OCHOBHE 00JaJHAHHS MPOLIECIB MPOCBITICHHS BOJIHU.
Tunm Ta KOHCTPYKIII Kamep IUIacTiBUeyTBOpeHHs. OKUCHIOBAaIbHI METOIU
3He3apaxeHHs Boau. CyTHICTh Ta 00JacTi BUKOpHUCTaHHS MeToniB. OKMCHIOBAYl y
BOJOMIATOTOBILI. XJOPYBAaHHS, O30HYBaHHA BOJW. 3HE3apaK€HHS BOAM 3a
nornomMororo cpibna. ExcrpakmiiiHi MeTonu OOpOOKM BOJU: CYTHICTh, 00JACTi
3actocyBaHHsA. EKCTpareHTH, BUMOTH, SIKi 10 HUX CTaBJIATHCSA. THIIN eKCTpaKIinHUX
cxeM, o0JagHaHHs eKCTPAKIIMHUX YCTaHOBOK. BujaneHHs 13 MPUPOJIHUX 1 CTIYHUX
BOJI JIOMIIIIOK 3a JIOMIOMOTOI0 TBEpJAUX cOpOeHTiB. O0s1acTi BUKOPUCTAHHS METO.Y.
CopOeHTH, TUIIM TEXHOJIOTIYHUX CXEM aJICOPOIIHHOI OYMCTKH Bojau. bioximiuHa
OUYHMCTKA BOJIM CYTHICTh Ta 00JIaCTI BUKOPUCTAHHS.

OcHoBHI criopyid 010XIMIYHOI OYMCTKH JJI MPUPOJHHUX Ta IITYYHUX YMOB.
OcHOBHI CKJIaJIOBI 4YaCTHHHU cXeM OioyioriyHoi 00poOku Boau. Meroau
NOM'SIKIIIEHHS BOJIU. BUMOrH, siKi CTaBISATHCSA O BOJM, SIKa BUKOPUCTOBYETHCS Y
IIPOMHUCIIOBOCTI Ta €HEPrEeTHILI.

PearenTHi meronu mnowm'skiieHHs Boau. Tepmiuni Meroau. TeopeTrnyHi
OCHOBH Ta TEXHOJIOTIS MOM'SKIICHHS BOJAU 3a JOIMOMOTOIO 10HITIB. THIIM 10HITIB,
yMOBHU iX pereHepauii. [lopiBHsUIbBHA XapakTEpUCTHKAa CXE€M MIATOTOBKH BOJHU
MeTo0oM HoHHOro o0OMmiHy. KoHcTpykuii amapaTiB HoHHOro oOMiHy. Mertoau
OTPICHEHHS Ta 3HECOJICHHSI BOJU: TUCTWIALIS, 3BOPOTHUM OCMOC, €JIEKTPOiais3.
CxeMH Ta OCHOBHE TEXHOJIOT1YHEe oOnagHaHHsA. Mertoau cradumsamii BOIH,
MarHiTHa 00poOka. IInsxu BUKOpHCTaHHS Ta MEPEpOOKH OCaIiB MPOIECiB 0OPOOKHU
MPUPOIHUX Ta CTIYHUX BOJI.

TexHosoriyHa cxema OYUCTKU CTIYHUX BOJI BiJl TPYOOIUCTIEPCHUX JTOMIIIIOK.

TexHosnoriyna cxema OYMCTKH CTIYHUX BOJ BIJ TMOBEPXHEBOAKTUBHUX
PEYOBHH METOJIOM (PJIOTAIIHOT cenapartii.

TexHosnoriyHa cxeMa OYUCTKHU CTIYHMX BOJ BiJl OapBHUKIB 32 JIOMIOMOTOIO
a7CcoOpOIIMHUX METOIIB.

TexHo0r1YHA cXe€Ma OYUCTKU CTIYHUX BOJ BUPOOHULTB (pochopHUX 10OpUB
Ta KACJIOT peareHTHUMHU METOJTaMH.

TexHOIOrYHl CXEMH OYHMCTKM CTIYHHUX BOJ BIJ BaXKHX METalIIB Ta
TOKCUYHUX PEYOBHUH 32 IONOMOIor0 XiMiyHUX MeTo1B. HaykoBi po3poOku kadenpu
B IIbOMY HATMPSMKY.

TexHoOTIYHA CXeMa OYUCTKU CTIYHUX BOJ] BUPOOHHUIITBA a30THUX JOOPUB.

TexHoyoriyHa cxeMa OYHMCTKH CTIYHHUX BOJI BUPOOHHMIITBA KaJbIIMHOBAHOT
CO/JIN.

TexHonoriyHa cxema OYHCTKMA CTIYHUX BOJ Bill Ha(TOMPOIYKTIB 3a
JIOIIOMOT'OF0 010XIMIYHUX METO/IIB.
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TexHoMOTIYHA CXeMa OYMCTKU CTIYHUX BOJ[ 32 JJOTIOMOTOK0 €KCTPAKIITii.

TexHos0r1YHA CXeMa OYUCTKU CTIYHUX BOJI TEPMIYHUMH METOIAMHU.

TexHosor1yHA cXemMa OUYUCTKHU CTIYHUX BOJI B/l CIIONYK XpOMY 3a JIOIOMOTOIO
METOly HOHHOTO OOMiHY.

1.9.4. Texnomoris  mepepoOku  (yTwmizaiii)  TBEpAUX  BIIXOMIB B
MIPOMUCIIOBOCTI, TOOYTI, CIIILCBKOMY TOCITOJIaPCTBI.

Knacudikariist TBepaux BHUKHIIB, IO MOCTYNAOTh 10 JiTochepH - BiIBaIU
TIPpHAYUX,  TIPHUYO-XIMIYHUX,  XIMIYHHUX,  METAIypridiHUX  BHUPOOHUIITB,
€JIEKTPOCTAaHIIIN, KOMyHAJIBHOTO TOCTIOAApCTBA. 3aX0AH, CIIPSMOBAaHI Ha MEPEepoOKy
BiJIBAJIIB TIPHUYUX, TIPHUYO-XIMIYHUX BUPOOHUIITB, 4 TAKOX BUKHUIIB BUPOOHHIITB
OCHOBHO{ XIMIYHOI TPOMHUCIIOBOCTI.

[Tepepobka  BigXoAiB  Cynb(haTHOKUCIOTHOTO BHUPOOHHUIITBA, OCHOBHI
HanpssMH. BuiydeHHs KONbOPOBUX MeETaliB 13 HemorapkiB. Bukopucranus
HEJIOTapKiB y JOMEHHOMY BHUPOOHHUIITBI. BuUpoOHMIITBO mirMeHTiB. BuiaydeHHs
CeJIeHY 31 IJIaMiB.

[lepepobka BigxoaiB BUpoOHUIITBA (OCPOPHUX NTOOPUB, OCHOBHI HAIPSMHU.
Binxomu BupoOHuIITBa  ekcTpakiiiHoi  (ocdopHoi kucmoru. IlepepoOka
docdorincy abo TPUPOTHOrO TINCYy 3 OTPUMAHHAM CYJIb(GATHOI KHUCIIOTH.
[Tepepobka docdorincy B eaeMeHTapHy CipKy Ta BamHO. BupoOHHUIITBO cynbdary
amoHito, ¢docdokpeian Ta xoHueHtpary P3E 3 docdorincy. ['incoBi B'sxkyui.
BupoOHunTBo HamoBHIOBaYiB 13 ¢ocdorincy Ta ¢dochononayriapaty. Y THIIIZAIIL
BUKUJIHUX Ta3iB, IO MICTATh (TOpP; OCHOBHI HAMNpsSMU TEPEepoOKH TeKca-
(GTOPKPEMHINOBOI KUCIOTH: OTPUMAHHA (PTOPUAY ATIOMIHIIO, KPHOIITY, QTOpUIY
BOJIHIO, YTUJI13a1[1s] KPEMHETEIO.

VYrumizanis nulaMiB - CTaHLIM  HeWTpamizamii  cTiuHMX BoiA. Bigxoau
BUPOOHMIITBA TEPMIUHOI (HOCHOPHOI KUCIOTH.

[TepepoOka BiaXoAIB BUPOOHUIITBA KamiHUX H00puB. OTpUMaHHSI KOPMOBOI
BUBApPOYHOI COJI 3 TAIITOBUX BIXO/iB. [lepepoOka rMHICTO-COIEBUX MITIaMIB.

[Tepepobka Bi1x0/11B BUPOOHHUIITBA KAJIBIIMHOBAHOI COMIH.

[lepepobka muIamiB TaJbBaHIYHUX BHUPOOHUIITB Ta PO3POOKM Kadeapu B
[[bOMY HaNpPSMKY.

[Tepepobka BimxomiB HadTonepepoObHHX 3aBoiiB. CKIaj KUCIUX TYAPOHIB.
Bupobuunro 6iTymy. HwusbkoTemmeparypHHil poO3KJIaJ KUCIUX TYIPOHIB 3
BUKOPUCTAaHHAM KOKcoBoro Hocis. Otpumanna I[IAP 3 xwuciaux rynpoHis.
BukopucTaHHs KUCIHMX TYJPOHIB Y BUPOOHMIITBI OyIBEIbHUX MaTepialliB.

[lepepoOka Bixo/AiB BUpOOHHUIITB MaTepialiiB Ha OCHOBI ryMu. [lapoBuii 3aci0
nepepoOku. BogoneitpansHuii  3aci6. IlepepoOka  BIAXOAIB  BHUPOOHMIITB
MJIACTUYHUX Mac Ta BUPOOIB Ha iXx ocHOBI. HexpecTpykTuBHa ytuiizailis. YacTkoBa
nectpykuis. JlectpyktuBHa yTuiaizamis. JIikBijaiiss TyMOBHUX Ta IIaCTMacCOBHX
BIJIXO/IIB.

Texnomnoriyna cxema nepepoOku ocamy 610XIMIYHOT OYUCTKH 3 OTPUMAHHIM
BITaMIHHOTO Mpenapary - OeJBiTaMiIy.
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[Tepepobka Ta ytmimizailis ocaaiB 010XIMIYHOT OYUCTKHA MOOYTOBUX CTIYHHX
BoJ. IlepepoOka BiIXOMdIB CUILCHKOIO TOCIOJAPCTBA 3 OJEp)KaHHAM Oiorazy Ta
OlomiHepaIbHUX JOOPHB.
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I'JIABA 2. TexHoJi0risi BOTOOYHIIIEHH S

2.1.Bogni  pecypcu  3emumi/Bomgni  pecypcu  Ykpainu.  3araibHa
XapaKTEepUCTUKA PUPOJAHHUX BOJ] — IOBEPXHEBUX, IM1JI3EMHUX.

2.2.OCHOBHI TOKa3HUKH SIKOCTI TOCIOAAPCHKO-TTUTHOI Ta TEXHIYHOI BOJIU:
¢bi13uuHi, XiMiuH1, 0aKTEP10JIOTIYHI.

CaniTapHO-0aKTepiooriyHa XapaKTepUCTUKA IKEPET BOAOIIOCTAYaHHS.

XiMI4HI TOKa3HUKH SIKOCTI BOJIH:

a) MiHepai3amis BOIH,

0) BMICT KHCHIO Ta 1HIIIMX ras3is,

B) XapaKTepUCTHUKA OPraHIYHUX PEUOBUH y MPUPOJTHUX BOAAX.

Tunu 3a0pyaHeHb Kepen BojonocTtadyaHHs. Hopmu sKOCTI MUTHOI BOJM.
Cy4acHi TEXHOJOTIYH1 CXEMU MIATOTOBKHU BOAM. HopMuU AKOCTI BOAM /JIsl )KUBJICHHS
napoBux koriaiB TEC 1 AEC. Hopmu sKkocTi BOau [JI  OXOJIOKCHHS
TEIJIO0OMIHHUX CUCTEM.

2.3. Knacudikariis JOMIIIOK BOAM Ha OCHOBI iX (a3oBo-IUCTIEPCHOL
XapaKTEPUCTUKHU.

2.4. PeareHTHa MiATOTOBKA BOJM JIJISI TOCTIOIAPCHKO-TTUTHOTO BUKOPUCTAHHSI.
PearenTu 1t miArOTOBKHM MUTHOI BOAM /XJIOp, MIOKCHI XJIOPY, O30H, KOATYJISHTH,
(bIOKYJISHTH, 3aMyTHIOBaY1/.

3He3apakeHHs BOAM XJOpyBaHHSAM. OcHOBHUU Ta mOOIYHUNA e(]eKTH.
O30HyBaHHA BOAM JUIsl JE€3MH(EKIIl Ta i1 MOKPAIIEHHS HACTYIHOI peareéHTHOI
o0poOku. IIlIBMAKICTE pO3UYMHEHHA Ta3lB Ta iX pPO3YMHHICTE. Amaparypa 1
TEXHOJIOT1sI XJIOpYBaHHs BOJU. ATlaparypa 1 TEXHOJIOT1sl 030HYBaHHS BOJIU.

Bukopuctanus Y®-BUNPOMIHIOBaHHS JJIi  3HE3apaKEHHS BOIU  Ta
MMICHIJIEHHS 11 OKUCHHUKIB.

BuroToBiieHHsI pO3UMHIB KOATyJISIHTIB /Cyib(aTy ajlfoMiHiI0, CyIbdary 3aiiza
/M1/, xnopuny 3amiza /lll/, cynsdary 3amiza /ll/, BatHa B TEXHOJOTII MiArOTOBKU
MUTHOT Ta TexHIYHOI BoAM. [IIBUAKICTE pO3UYMHEHHS KPUCTATIYHUX PEYOBUH y BOJII.
TexHomorisg Ta amapartypa JJis pO3YMHEHHS Ta JI03YBaHHS KOATyJISHTIB 1 BalHA TIPH
MMITOTOBII BOJIH.

@DNOKYISIHTH, 1X pOJb TpU TM030aBJICHHI BOAW BiJl 3aBUCHUX PEUYOBHH.
OpraniuHi Ta HeopraHiyHi GraokyasHTU. CyTh iX aii.

[Ipouecu, 1110 TPOTIKAIOTh MPU 00pOOIl BOAU KoaryiassHTaMu. ['1iaposai3 1 poib
riIpokapOOHAaTIB B MNpUPOAHUX Bojaax. DopMyBaHHSA 30J11 TIAPOKCHIAIB Ta iX
KoaryJsitis. 3apsi 30411 TIAPOKCUIIB allFOMIHIO 1 3aimi3a Ta pH cepenoBuiia.

@Di3UKO0-XIMIYHI TPOIECH OCBITIIIOBAHHS MYTHHX BOJlI KOAryJISTHTaMH.
['erepokoarymsiis. Aaresis 3aBUCINX YACTHHOK.

[Ipotiec BuIydeHHSI IPUPOTHUX BUCOKOMOJICKYJISIPHUX OPTaHIYHUX PEYOBHH
/BOAHOTO rymycy/ mij 4Yac BBEJCHHs y BOy KoaryisHTiB. KoMruiekcoyTBopeHHs Ta
B3a€MO/IiSI 10HIB 3 TYMIHOBUMH Ta (DYTHBOKUCIOTAMH BOJTHOTO TYMYCY.
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[TuToma moBepXHsI 30J11B TIAPOKCUAIB Ta 3MiHA 11 JOCTYITHOCTI JIJISl MOJIEKYJI 1
MIIleJI BOJIHOTO TymMycy B mporieci koarynsmii. IIBHAKICTH IIbOTO Mpolecy Ta
palioHaJIbHI YMOBHU POOOTH 3MIIITyBayiB.

BusHnaueHHsT 103M KoarylisHTy B Jiabopartopii. BukopucranHs wmeToxy
BBEJICHHS MIABUIICHUX [103 KOAryJsHTy B Maluid 00'eM BOAM 3 HACTYIHHUM
pO3BelIEHHAM. Y MOBU €(DEKTUBHOCTI Ta OOMEKEHHS 3aCTOCYBAHHS METO/Y.

dopmyBaHHS IIIACTIBIIIB T1IPOKCHUJIIB AIOMIHIIO, 3alli3a Ta KaMepH peakilii
BIJICTIHUKIB 1 OCBIT/IFOBAYiB.

OcobmuBoCTi Tportecy 0OpoOKH BOAM KOAryJssHTaMH 3 BalHYyBaHHSM BOIH.
Poss pH.

2.5. Twunm cmopya mis OCBITJIIGHHS BOJM /BIACTIWHWUKH, OCBITIIIOBadl,
rigporukionw/. [lpuanun nii. OCHOBU pO3paxyHKY.

®inpTpu. OUIBTPH 3 3epHUCTOIO 3arpy3koro. IIBuaki Ta moBueHI. Hamiphi
¢binetpu.  JIBo- Ta TpumapoBi ¢iabTpu. DuIBTpH 3 IJIABAIOUYOIO 3arpy3Koro.
OinbTpHU, MO MPOMUBAIOTHCS CAMOCTIMHO. BpyJ0€MHICTh 3€pHHCTHX MaTepialiB.
Brpara nanopy ¢inbTpiB. Pexxum ix poOoTu /dinbTpyBanHs, npomMuBka/. OCHOBH
KOHCTPYKIIi Ta TEXHOJIOTIYHOTO PO3PaXyHKY (PLIBTPIB.

TexHONOr1YyHl CXEeMU peareHTHOI MiATOTOBKM BOJW IMUTHOI AKOCTi. Buoip
TEXHOJIOTITYHUX CXEM U 3aJeKHOCTI BiJl SKOCTI JDKepelia BOJOIMOCTavYaHHS Ta
NOTYXHOCT1 criopya. OOMEKeHI MOXKJIMBOCTI PEareHTHUX CXEM OJIep>KaHHS BOJAU
NUTHOI SKOCTI Mpu 3a0pyIHEHHI JpKepea BOAOINOCTAYaHHS MIKPOAO3aMHU
NeCTUUUIIB,  NpPOAYKTaMHM  po3kiany  Bogopocteil, IIAP,  denonamu,
Ha(TONPOAYKTaMHU, a TAKOXK IPH BHUHUKHEHHI MOOIYHHUX MNPOAYKTIB XJIOPYBAaHHS
BOJIM.

TexHOJIOT1YHl CXEMH PEareHTHOI MiJATOTOBKU TEXHIYHOI BOJU: TEXHOJOTIA
OCBITJICHHSI, TOM'SIKIIICHHSI BOJM. 3HE3aJi3€HHSI BOJIM, BUJAJICHHS 10HIB MapraHIilio.
Bunanenns cipkoBoiHIO. 3HEKUCHEHHS BoU. CTabiIbHICTD BOJIH, i1 KpHTEPIi.

2.6. AncopOiIriiiHa TEXHOJIOTIS B TEXHIII IMIJATOTOBKH BOJW MHUTHOI SKOCTI, ii
L1JIb.

AncopOeHTr. AKTHUBOBaHE BYTULIs. XiMiuHa Oy/I0Ba Ta MOPHUCTA CTPYKTYpA.
[ToHsTTS Makpo-, Me30-, MiKpormopucTocTi. ['pannunuii agcopOuiinuii 06'eM mop
BYTULISL TIpH  ajcopOrii OpraHiyHUX pEYOoBHMH 3 BOAM Ta e(EeKTHUBHA TUTOMA
MTOBEPXHS a7ICOPOCHTY.

[30Tepma ancopOiii po3urHEeHOi pedoBUHU 3 Boju. KoHcTaHTa ancopOIiiHoi
piIBHOBaru, KpyTH3Ha 130T€pMHU aacopOLii. 3alekHICTh KUIBKOCTI a1copOOBaHOl
a71copOIL1iTHOT pIBHOBArH.

Byrnesannss Boau. Ilinb. OOmexenHs. CrymiHuate Ta CTYyHiHYaTO-
MPOTUTOYHE BYTJICBAHHS.

AncopOriiiiHe (GUTBTpYBaHHS B TEXHOJOTIT MIATOTOBKM BOAM MHUTHOI SIKOCTI,
WOT0 MICIIE B TEXHOJIOTTYHIN CXeMI IMATOTOBKH BOIH.

Hamipni Ta BiakpuTi amcopOuiitai Ginetpu. PoboTa ancopOiiiitHoro GpinbTpy:
dbopMyBaHHS CTaIllOHAPHOTO (PPOHTY aACOPOIIHOTO TIapy. 30HA MacoNepeHocCy.
30BHINIHIN Ta BHYTPIIIHIA MacomnepeHic. ix o3Haku. [lapamerpu auHAMIKH
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ancopOrii. 3axucHuil yac pobotu aacopoOuiiinoro ¢iasTpy. Koedimient 3axucHoi
nii. Bukopucrtanus ancopOuiiiHoro o0'emy mop Byriuiss npu pobOoTi (GUIBTPY
/3a7€XKHICTh BIJl KOHIIGHTpAIlll PEYOBUH Yy BOJI JI0 aJCOPOIiHOTO (UIBTPY Ta Bij
BEJIMUMHH 30HU MacornepeHocy/. biok ancopbuifinux dinspis. Horo nepesari.

TexHOoJIOT1YHI CXEeMH PpPeareHTHO-aJICOPOINIHHOI MATOTOBKM BOJW IMHUTHOL
SIKOCTI 3 PI3HUX THIIIB JIPKEPE BOJAOIIOCTauYaHHS.

Perenepaitiss ajcopOeHTIB MMiCis MIATOTOBKM TMTHOI BoAW. TexHiuHi
BHCOKOTEMIIEpaTypHI METOAM pereHepallii akTHBHOTO BYTUUIA Ta iX amapaTypHe
oopmiienHsi. OCHOBHU TEIIOBOTO PO3PAXYHKIB.

XiMiuHa pereHeparisi akTMBHOTO BYT1ULIS /aMiadHa, JTy»Ha Ta 1HII METOIH.

bionoriuno aktuBHEe BYriwis. bionoriuna pereHeparlis akKTUBHOTO BYT1IA
IIPY MiATOTOBII MTUTHOI BOJIH.

2.7. TepmiuHe ONpiCHEHHS BOJIH.

2.8. lonitu. lonHuii oOMIH Ta 3M'AKIIIEHHS BOIU. PeareHTHO-10HOOOMIHHI
CXEMH TIIMOO0KOT0 3HECOJICHHS BOJIH.

Bumoru 110 10HITIB, MapKH 10HITIB.

OCHOBH PO3paxyHKY TE€XHOJIOTTYHHUX MPOIIECIB 3M'SIKIIICHHS BOJH.

loHoOOMiIHHE 3HECOJICHHS BOJAM. TEXHOJIOTIYHI CXEMH Ta OCHOBH iX
pO3paxyHKy.

MastoBigxoaHl Ta O€3BIAXOMHI CXEMH 10HOOOMIHHOIO 3HECOJEHHS BOIM.
YTunizauis NpoayKTiB pereHepariii 10HiTiB.

IoHOOOMIHHI METOAM B TEXHOJIOTIl MIJATOTOBKU BOJU JJIS €HEPreTUUYHUX
noTped 1 TEXHOJOTIUYHUX IIIJIEH.

bes3cTiuHl cxemHu B 000pOTHOMY TEIIIOOOMIHHOMY BOJONOCTaYyaHHI.

2.9. MeMOpaHHi TIpOIIecH B TEXHOJIOTIT MATOTOBKY BOJU. Y IIbTpadiabTparis.
3BopotHHil ocMoc. Enextpomianiz. TeopeTwdHi OCHOBH 3BOPOTHOTO OCMOCY Ta
enektpomianizy. llpunmunu amaparypHoro ogopmieHHS IuX MporeciB. Tumu
MeMOpaH.

TexHonmoriyHl CXeMHW MEMOpaHHHUX YCTAaHOBOK ISl OMNpPICHEHHS Ta
3HecosieHHsT Boau. [1iIroToBKa BOAM 10 OMPICHEHHS Ta 3HECOJEHHS MEMOpaHHUMU
METO/IaMH.

[IpuHIIMNIU  3aCTOCYBAaHHS MPOIIECIB  BUMOPOXKYBaHHS Ta IUJIaBJICHHS
ra3oriJipaTiB JUIsl ONPICHEHHS BOJIH.

2.10. OuncTka CTIYHUX BOJI.

2.10.1. OcHOBHI TEXHOJOTIYHI TpoIecH (Hi3UKO-XIMIYHOI OYUCTKU CTIYHHX
BOJI: OCBITJICHHS, (ioTallisi, aepailisi, BIATOHKA 3 BOJSHOI TMapOl0, E€KCTPaKIlis,
azcopOisi, ioHHUM oOMiH. [Tpuntunu nii. O6acTh 3aCTOCYBaHHS, 1i MEXI.

2.10.2 Jonna dnoramia. Di3uko-xiMiyHI OCHOBU mpouecy. Oobnacri
3aCTOCYBaHHS /TIPUKIIAIH/.

2.10.3 Ilimna dumotaris. TeopeTudHi OCHOBH. 3aJIeKHICTh BiJ JUCIIEPCHOCTI
ra3oBux myxupiliB. Pearentu myis miHHOI (rotamii. O6macTe 3acTOCyBaHHS B
TEXHOJIOT1i OYMCTKY MPOMHUCIIOBUX CTIYHUX BOJI /CTIYHI BOAM, 30arayeHHs BYTLJUIA,

pyI.
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2.10.4. Ilinna cemnapamiss [IAP. Teopis. Texnonoris. Amnaparypa. Tumu
(boTaTOPIB - MIHHUX CEMapaToPiB.

2.10.5. MeToau yTuiizarlii Ta 3HEIIKO)KEHHS MHOKOHCHCATIB.

2.10.6. ®di3u4H1 OCHOBHU 3aCTOCYBaHHs aepailii Ta 00J1acTi 3aCTOCYBaHHS.
TexHooriyH1 cxeMu. 3HENTKOKEHHS Ta30BUX BUKHUJIIB aepaTopi B.

2.10.7. ExcTpakiiiiHi MeTOJ i OYMCTKHA MPOMUCIOBUX CTIYHMX BOJ. OO0jacTh
3acTocyBaHHA, ii Mexi. O0macTb €PEeKTUBHOIO 3aCTOCYBAHHS EKCTpakiii st
OYMCTKH MPOMHCIIOBUX CTIYHUX BoJ. Bubip ekctparenty. KoedimieHT po3momainy.
CrymiHuaTta 1 MPOTUTOYHA eKCTpakiis. [IpuHuunm poOOTH eKCTpaKIiHHUX KOJIOH.
TexHoMOr1uH1 CXeMH eKCTPAKIIHHOT OYMCTKH [[TPOMHUCIOBUX CTIYHUX BOJ.

2.10.8. AncopOrmiifHa OYMCTKA MPOMUCIOBUX CTIYHHX BOJ BijJ] OpraHIYHUX
3a0pyaHeHb. O6nacTs eeKTUBHOTO 3aCTOCYBAaHHS Ta BHOIp aicOpOCHTY.

OnTuMalnbHa peakilisi cepeOBUIIA MPU aJACOPOIIIHHINA OYUCTII CIYHUX BOJ.

BmiivB MilenoyTBOpEeHHsT Ha BUKOPUCTAHHS TPAHUYHOTO aJCOPOIIHHOTO
00'eMy MOp aKTUBHOTO BYTUISA MPU OYUCTII CTIYHUX BOJ Bil [TAP, GapBHUKIB 1 T.II.

OcHOBHI crocoOM 3aCTOCYBaHHS aJCOPOCHTIB MPU OYMCTII MPOMHUCIOBUX
CTIYHUX BOJI.

Perenepaitisi afcopOeHTIB MiClg OYUCTKUA CTIYHUX BoA. [Ipuniunu Bubopy
METOJIy pereHepailii agcopOeHTIB.

TexHOoNor1yH1 cXeMU aJcOpOIIHOT JOKAIbHOI Ta HMEHTPaAII30BaHOT OUUCTKU
CTIYHUX BOJI.

2.10.9. BbioangcopOmiitHi mporecu, BUKOPUCTAHHS TOPOIIKOMOAIOHOTO Ta
IPaHyJIbOBAHOIO aKTUBHOI'O BYTiUIA mpu OlocopOuii. biocopbepu, ix KOHCTPYKIIis,
3actocyBaHHs. bioperenepariist a1copOEHTIB.

2.10.10. loHOOOMIHHA OYMCTKa CTIYHUX BOJ[ BiJ COJIE KOJbOPOBUX
METaJliB.

lonoo6minHa piBHOBara. KiHeTuka Ta AuHamika i10HHOTO OOMIHY.

KopekTyBaHHS MIHEpaTbHOTO CKJIaJly CTIYHUX BOJl TPU TOBTOPHOMY
BUKOPUCTAHHI OYHUIIEHUX CTIYHHUX BOJ B CHCTeMaxX OOOpPOTHOTO Ta TEXHIYHOTO
BOJIOTIOCTAaYaHHs. Y THIII3allisi BUKOPUCTAHUX PEareHTIB Miclis pereHepaitii 10HITiB.

BukopucraHnHs 10HITIB JJI1 OYMCTKUA CTIYHUX BOJI B1JI OPTraHIYHUX PEUOBHH.

2.10.11. MeMOpaHHi Tpoliecd B TEXHOJOTIi OYHCTKM CTIYHUX BO/I.
VYasTpadinsTpaiis. 3BopoTHHI ocMoc. BukopuctanHs MeMOpaHHHX TPOIECIB B
PI3HUX TEXHOJOTTYHUX CXEMaX OYMCTKH CTIYHUX BOJI.

2.10.12.  biomoriyHa OYMCTKAa MPOMHCIOBUX CTIYHHUX BOA. bioXimiuHe
OKHCJICHHS.

OpraHi3Mud aKTUBHOTO MyJly, Aa€pOTEHKIB Ta OIlOMIBKUA O010(iIbTPIB.
[Toka3Huku poOOTH ciopy1 610XIMIYHOI OUUCTKHU CTIYHHUX BOJ. AepoOHa OiojoriyHa
OUYMCTKA CTIYHUX BOJ. AHaepoOHa 610JI0TTYHA OUYUCTKA CTIYHUX BOJI.

KowmrmnekcHi cxemu MikpoOioioridHoi 1 (i3MKO-XIMIYHOI OYMCTKH CTIYHUX
BOJ Ta CHCTeMa IJITOTOBKU CTIYHUX BOJI SIK BTOPMHHHUN pecypc MPOMHUCIOBOTO
BOJIOTIOCTAYaHHSI.
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I'/TABA 3. TexHo.10ris1 OpraHivHuX pe40BUH

PO3a1JI 1

3.1.1. Beryn. Illo Ttake opraniuHa Ximis. ATOM ByIJel Ta HoOro
ocobmuBocTi. Enextopuna koHgirypamis. [i6puauzamisa. Tunm 3B’s3KiB, IO
YTBOPIOE aToM Byrjemo. DyHkIioHabHI Tpynmu. OCHOBHI KJacH OpTraHIYHUAX
CIIOJIYK.

3.1.2. Anxanu. OcoOnuBOCTI BYTJEIEBOrO CKeneTy. Tumu ByTJelneBUux
atomiB. C—H 3B’430K 1 Horo xapakrepuctuku. ByrieBoanesi pagukanu. CTpyKTypHi
13oMepu. Homenknarypa IUPAC. Auukiiuni crionyku. LIUkaiuHi cronyku.

3.1.3. Jlunamika ByrieneBoro ckenery. O6epranns HaBkojio C—C 3B’s3Ky.
Kondopwmarii ta xondopmepu. Eneprernunmii mnpodiip mporecy oOepTaHHS.
bap’ep o6Gepranns. 3aranpHa kinacudikamis OUKTIB. HampykeHHS IMKITIB.
Kondopmariii.

3.1.4. ®i3uyHI BIaCTUBOCTI aylKaHiB. [ oMOTITHUHUN pO3pUB 3B’ A3Ky. BinbHi
pagukaiu. CtabunbHICTh paaukaniB. OCHOBHI peakilii BUIbHUX pagukaiiB. [loHATTs
opo 1HTepMmeaiaTH Ta MexaHi3M peaknii. Kucinortu Ta ocHoBu Jlproica.
['erepomitnunuii po3puB 3B’s3Ky. KapOokarionu. CTpykTypa Ta CTaOUIBHICTh
kapOokaTioHiB. Peakiii kapOokaTtioHiB. CKkejneTHa 130Mepu3allisi.

3.1.5. ®yukmionamizaiis ajdkaHIB Ta [UKIOaJIKaHIB. Peakiii BUIbHO-
paaukanbHOTO 3aMilleHHs. ['amorenyBanns. PeriocenextuBHicTh. (OcoOIMBOCTI
raJIOTEHYBaHHS JESKUX UUKIIYHUX ajkaHiB. HiTpyBaHHs, CyJbQOXIOpyBaHHS.
OKHMCHEHHS aJKaHIB Ta IUKIOAlKaHiB. EnekTpodisbHi peakiii HacHYeHUX
BYTJICBO/THIB.

3.1.6. Amidarnuni  rajore”HonoxigHi.  HomeHknaTypa  HacHYE€HHUX
rasioreHonoxiiuux.  ®dizuyni  BmactuBocti. [HAyKuUiHUN  edexr. Peakii
HykiaeouibHOro  3amimeHHs. IloHsaTTs mnpo mepeximHuid  craH.  Peakmii
eniminyBanHs. Mexanizmu E1 ta E2. [TpaBusio 3aiinieBa. Peakiiii raoreHonoxigHux
3 MetanaMu. OfepkaHHs eIeMEHTOPTaHIYHUX CTIONYK.

3.1.7. Beryn mo crepeoximii OpraHiyHUX CHOJYK. ACHMETPHUYHUN aTOM
Byrjeuto. EnaHTioMepu Ta  glacrepeomepud.  AOCONOTHA — KOHQiryparis.
30epexkeHHs, oOepHEHHsI KOH(Irypailii Ta panemizaiis Ha MPUKIAAl peakiii
HykieoduipbHoro 3amimieHds. Homenkmarypa Kana-Iaronpna-Ilpenora. Ontuuna
aKTUBHICTh OpraHiyHuX croyyk. [lonspumerpis.

3.1.8. Anxenu. Homenknatypa Ta i3oMepis. 3arajibHI METOAH CHUHTE3Y.
CtpykTypHa Ta peakiiiHa 37aTHICTh moaBiHOTO 3B’si3ky C—C. Peakii
enektpodinbHoro mnpuenHanHs. [IpaBunmo MapkoBHikoBa. BinbHO-panukaibHi
peakiiii ankeHiB. AJUIBHWM pajukal, KaTioH Ta aHioH. [lemokamizariis 3apsny i
cTabiIbHICTh. Me3oMmepHuil edekT. Peakilii BiUIbHO-PAJAMKAIBLHOTO MPHUETHAHHS.
Peaxiiii okucHeHHs.

3.1.9. Cnupth, erepu, enokcuau. ATOMHICTh cnupTiB. CTpyKTypa, 130Mepis
Ta HOMeHKJaTypa. Oris OCHOBHUX CIOCOOIB BBEJIEHHS TiJPOKCHIBHHX TpPYII.
XiMIyHl BJIACTMBOCTI OJIHOATOMHMX CIHUPTIB. BoaHeBuit 3B’sA30K Ta MHOro
xapaktepuctuku. Peakuii mo O-H 3B’sa3ky. B3aemonis 3 kpemHiHOpraHiYHUMU
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cnonykamu. [lousaTTss mpo 3axucHy rpymy. Peakuii mo C—O 3B’s3ky. [Ipunimn
MIKPOCKOIIIYHOT 3BOPOTHOCTI. Peakiii 1BO- Ta TpUAaTOMHUX CHOUPTIB. Peakmii
OKHCHEHHS CITUPTIB.

3.1.10. Anxiau. CTpykTypa, 13omepis Ta HoMmeHkjiaTypa. CTalliabHICTH Ta
peakiliiiHa 37aTHICTh MOTPIMHOrO 3B’s3Ky. KuciaoTHicTh aneTtwieHy Ta
TepMIHATBHUX ajKiHIB. OCHOBHI METOAM OJCpP>KaHHS alleTHICHY, aJIKiHIB. XiIMI4H1
BiacTUBOCTI ainkiHiB. Peakitii mo C—H 3B’s3ky. [lonstrsa npo C-H xucnoru. Peakii
enekTpodinbHOro mpueaHanus. Peakiii HykineodinbHoro npueaHanas. OKUCHEHHS
QJIKIHIB.

3.1.11. [Hienn. CtpykTypa, i30Mepisi Ta HOMeHKiIaTypa. KymymnboBawi,
crpsbKeHi Ta aienu 3 13onboBaHuMu C=C 3B’s3kaMu. 3arajibHi CIOCOOU OACpKAHHS.
XiMi4HI BJIACTUBOCTI CHPSDKEHUX Ji€HIB. Peakiii enekTpodiabHOTO MpUETHAHHS.
Kinetnynuii ta TepMoauMHaMiuHUN KOHTposb peakuii. Peakmis [linbca-Anbaepa.
OKUCHEHHSI CIPsHKEHUX JIIEHIB.

3.1.12. Apomatuuni ByriaeBoaHi. Kouuemnmiss apomartuuynocti. I[IpaBuio
Xrwokkens. KonneHncoBani Ta reteporukiiyHl cucteMu. OcoOIUBOCTI peakIiiHol
3IaTHOCTI apOMAaTHMYHUX BYIJIEBOJHIB. MeXaHi3M peakiliii  eaeKkTpodiaIbHOrOo
3amimeHHs. OcOOMMBOCTI 3aMIIIEHHS y MOHO3aMIIIEHUX AapeHiB: IpaBuja
opieHTalli. MexaHI3MH peakiliii HyKJIeo(pIILHOTO 3aMillleHHs. PyXIuBicTh
rajoreHiB, 3B ’SA3aHMX 13 SP>-riOpUAM30BAaHUM AaTOMOM Byriemioo. IlopiBHAHHS
IHAYKIIHHOTO Ta ME30MepHOro e(MeKTiB. ApoMaTW4HI TraJOreHONOXigHI B
OpraHIYHOMY CHUHTE3I.

3.1.13. ®enonu. CtpykTypa, i30Mepis, aTOMHICTh Ta HOMEHKIaTypa. Orisina
OCHOBHHMX METOJIB OJIEpXKaHHSA OJHOATOMHUX (eHosB. Di3UyHl BIACTUBOCTI.
Peaknii mo O—H 3B’sa3ky. Peakuii enekTpo(UIbHOrO apoOMaTHYHOIO 3aMilICHHS.
EnexTpoHOAOHOPHI BIACTUBOCTI T1APOKCUIIBLHOT TPYIIH.

3.1.14. Crpykrypa, i30oMepis 1 HOMEHKJATypa ajbJAerijiiB Ta KETOHIB.
HaliBaxxnuBimi TMpeACTaBHUKA KapOOHUTbHUX CMONYK. Di3uyHl BIACTUBOCTI.
OcHoBHI MeTonu onepkaHHs. CTpyKTypa 1 peakiiifHa 3JaTHICTh KapOOHUIHHOI
TPy Ta NUIAXH MOXIMBOI (DYHKITIOHATI3aIii ajapJeriaiB 1 KeToHiB. Peakmii
HykjiIeouIbHOTO pueaHaHHs. [IOHSITTS Mpo 3axXUCHY TpyIly.

3.1.16. Homenknatypa Ta i3omepiss kapOboHoBux kucior. CTpykTypa Ta
peakiiifHa 37aTHICT, KapOokcuibHOT Tpynu. KucnotHicte Ta Qakropu, 1110
BIUIMBAIOTh HA CUJTy KapOOHOBUX KHUCJIOT. OCHOBHI COCOOM OJiepaHHS. XIMIYH1
BinacTuBocTl. Peakuii mo 3B’s3ky O—H. Peakuii HykieoQpiapHOro 3aMilllEHHS IO
TETPACAPUIHOMY aToMy BYIJIELIIO. EnextpoximiuHe Ta TepMIUHE
JeKapOOKCUITIOBaHHS.

3.1.17. OcHoBHI cmoco0u ojepkaHHS €HOJIB Ta eHoJATIB. (OCHOBHI
HanpsaMKH (pyHkiionamizanii. Kero-eHonpHa TayroMepis. Peakiii o-ranoreHyBaHHs
KapOOH1IbHUX crofyK. CHHTE3HU 32 y4acTiO MaJIOHOBOTO Ta alleTOOLTOBOTO €CTEPiB.
Peaxiisa Mixaens.

3.1.18. OcHOBHI THIM a30TOBMICHUX (PyHKLIOHANBHUX Tpyn. HomeHkmnarypa
Ta 130Mepisa aMmiHiB. OTis HAWBAKIUBIIIUX CIIOCO0IB CHHTE3Y aMiHiB. OCHOBHICTb
amiHiB Ta (pakTopu, 110 ii BU3HAYAIOTh. XIMIYHI BIaCTUBOCTI amiHiB. HykieodinbHi
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peaxuii amiHiB. [[ia3ocnonyku, iX CTpyKTypa, CTa0lIbHICTh Ta peakiliiiHa 31aTHICTb.
CunTe3 J1a30CcnoyiyK. A30CHOayKd. A300apBHUKH, 1HAMKATOPH Ta aHAIITHYHI
peareHTH Ha OCHOBI a30CIOJIYK.

3.1.19. Knacudikamis amiHokucior. Crepeoximiga. KucioTHO-0CHOBHI
BIacTUBOCTI. OCHOBHI INUIAXHM CHHTE3y AaMIHOKHMCIOT. XIMIYHI BJIACTUBOCTI.
[TenrruaHMI 3B’ 130K Ta CIOCOOU HOT'O YTBOpPEHHS. biaku.

3.1.20. 3aranbHa kiacu@ikamis TETEPOLMKIIYHUX crodyk. [l aruuneHH1
rereporkiId. AuuaodoOHicTh Ta auugodinbHicTh. KOHAEHCOBaHI TeTepOLUKIIYHI
cuctemu. [llecTnaieHHI a30TOBMICHI T€TEPOITUKIIH.
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ximis:miapyunuk. — JIsBiB: baK, 2009. — 996 c.
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FOposckass M.A., Kypkun A.B. OCHOBBI OpraHMYeCKON XUMHUU: Yy4eOHOE
nocobue. M.: BUHOM. Jlabopatopus 3uanmii, 2012. — 236 c.
: Tpasenp B. @. Oprannueckas XxuMusi: yueOHO€ ocooue s By30B: B 3-X T.- M.:
BMHOM. JlaGoparopus 3Hanuid, 2013.
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PO3A1JI 2

3.2.1. Tlpomecu mepBUHHOI Ta BTOpUHHOI mepepoOku Hadtu. Ilpouecu
nenapadinizamii. Katamituunuii peopminr. ['iapokpekinr. TepMiuHUNA KpEKIHT.
[Ipouiecu yTBOpEeHHs, PO3AUICHHS Ta nepepoOku oJediHiB. TexHOJoris mpoueciB
niposizy. Karanitnanuit mpodi3 y IceBao3p1LKEHOMY IIapi.

3.2.2. Tlpouiecu omiromepizarii onedini. OniroMepusaiiisi Mpu KUCIOTHOMY
karanizi. HusbkoremmeparypHa izomepu3aiiis mnapadiniB. AJTOMIHIHOpraHIYHUMI
CUHTE3. BHpPOOHHITBO CHHUPTIB METOJOM  AOMIHIHOPTaHIYHOTO  CHHTE3Y.
[Tommepuzanisi onediniB. Ilporecn okucHeHHs osediHiB. CUHTE3M Ha OCHOBI
eTWJICHOKCUAY Ta mpomiieHokcuay. Ilpouecu oTpumanHs akposieiHy, akpHIOBOI
KHUCIIOTH, aKpHJIaMiTy Ta ToJliakpuiiaminy. BUpoOHUIITBO METaKPHIIOBOT KHCIOTH Ta
MeTuiaMeTakpuiaaTy. OKUCHIOBaJIbHUIM amoHoui3. [loniMepu Ha OCHOBI akpuiaTis.
Cunrte3 13omponanony. Emacromepu Ha ocHOBI JieHiB. Ofiro- Ta mojiiMepu Ha
OCHOBI 1300yTEHY.

3.2.3. IlpoMucnoBi mporecd Ha OCHOBI MeTaHy. l'ajoreHyBaHHS MeETaHy.
XnopMeTaH, DUXJIOPMETaH, TPUXJIOpPMETaH Ta Terpaxiyoperad. Iliponi3 Merany 3
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orpuMaHHsM  aneTwieHy. Cuntes-ras. [Ipomecm oTpuMaHHS  CHUHTE3-Ta3zy,
MIPOMHUCJIOBI TIPOIIECH HA MOT0 OCHOBI. AMiak, KapOaMiJl Ta MPOAYKTH Ha X OCHOBI.
KapOamigni Ta MenaMiHOBI cMOJIH. MeTaHoJ, opMalibJIeTiT Ta OITOBAa KKCJIOTa Ha
OCHOBI cHHTEe3-Ta3y. [Ipoliecu nepeTBOpeHHsI METaHOJy Ha OJe(iHU.

3.2.4. Tlpouecu okucHeHHA. BupoOHHUIITBO (eHONYy 1 alleTOHYy KYyMOJIbHUM
cocoboM. OKHCHEHHS aJKUIApOMAaTUYHUX CIOJYK Y KapOOHOBI KHCIIOTH.
Bupobuuntso TtepedraneBoi kuciotu. OKUCHEHHS NapadiHOBUX BYTJIIEBOJIHIB.
Bubip okwmcHuka. BupoOHUIITBO amumiHOBOi KUCIOTH. OKHUCHEHHS TEPBUHHUX
CTIHPTIB.

3.2.5. Tlpouecu rimpyBaHHs Ta JneriapyBaHHs. Karamizatopu TiIpyBaHHS.
[apyBanna onediniB. TexHONOrIsA TiApyBaHHS XHUpIB. ['1ApyBaHHS HEHACHYECHUX
aJIBJICTI/IIB TA KETOHIB.

3.2.6. IlpomucnoBi mpoliecd BUPOOHUIITBA MOMIMEpiB. DyHKITIOHATIZAIIS
nomiMmepiB. Cononimepusaiiisa Ta 6gokconosiMepusaiis. [Iponecu pagukanbHOi Ta
loHHOi momiMmepu3alii. Katamiz meramoopraniunumu crnosiykamu. Kartamizatopu
[Murnepa-Harra. Kartani3z okcugamu MeTasiB.

3.2.7. [IlpomwucioBi TpollecM Ha OCHOBI BIJHOBJIIOBAHOI CHPOBHHH.
[IpomuciioBi Tmpoiecuk Ha OCHOBI KHUpPIB. BHUPOOHUIITBO KUPHUX KHUCIOT.
EnoxcunyBanust kupiB. BUpOOHUIITBO a30THUCTUX TMOXITHUX >KHUPHUX KHCIOT.
[TpomuciioBi mpoiiecu Ha OCHOBI ByrjieBoiB. [Iporecu nepepoOku modi-, Au-, Ta
MoHocaxapuaiB. BupoOuuntBo IIAP Ha ocHOBI copbity. BupoOHUIITBO
AJKUIIIOITIIIKO3U/TIB.
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PO3JILI 3

3.3.1. KommnekcHi cnonyku, ix OyaoBa Ta mpupoia XIMIYHOTO 3B’A3KYy 3
norisiny MBC. Hwusbko- Ta BHCOKOCIIHOBI KOMIUIEKCH (BHYTPIIIHBO- Ta
30BHIIIHBO-0pOiTaNIbHA TiOpuam3aris). [Opuamusamis opOiTaselt mpu yTBOpPEHHI
OKTaeJpUYHUX, TETPACAPUIHUX Ta KBAJIPATHUX KOMILJIEKCIB. MarHiTHI BIaCTUBOCTI
KOMITJIEKCIB, iXx OygoBa Ta CTIHKICTh 3aJ€KHO BIJ €JICKTPOHHOI Oya0BH
KOMILJIEKCOYTBOPIOBAYA.

3.3.2. OcCHOBHI TOJOXEHHA Teopii KpucTtamiyHoro mnoss. EHepretuuna
niarpama po3siierieHHs d-opoiTaneil KOMIJIEKCOYTBOPIOBaya B KPUCTAIIYHOMY TOJI1
OKTaeApUYHOTOo KoMIUiekcy. [lapameTp po3mieruieHHs 1 MOro CHiBBIIHOIICHHS 3
CHEPri€l0  CIIApOBYBAHHS €JEKTPOHIB Ha OpOITAIsIX I[EHTPAJIBHOTO 10HA,
CICKTPOXIMIYHUN PsJ JITaHAIB, HOTO POJb MPH BU3HAYCHHI THUIY Ti1OpHIU3aIlii.
3B’S130K €Heprii po3lIeryieHHsT 3 3a0apBIEeHHAM KOMIUIEKCIB. DakTopu, BiJ SKUX
3QJICKUTH TapamMeTp po3lieruieHHs. [IoHATTS mpo Teopito MoJs JiraHmiB.

3.3.3. KowmmiekcHo-XiMiuHa TOBemiHKa eTaHodamiHiB. OcoOaMBOCTI
BUKOPUCTAaHHS aMIHOCIIUPTIB B PEAKIISIX KOMIUIEKCOYTBOPEHHS, SIK MOJI1IEHTaTHUX
JITaH/IIB.

3.3.4. Knacudikamis KOMIUIEKCHUX CHOJyK. XenaTHI, KiacTepHi Ta
OaraTosiepHi KOMIUIEKCH. THUNM KOMIUIGKCHHX CIIONYK, IO YyTBOPIOIOTH
€TaHOJIAaMIHU 3 COJISIMU d-MeTaiB.

3.3.5. Meroauka peakiii KOMIUIEKCOYTBOPEHHSI cojiell KoOaibra 3
eTaHOJIaMIHAMH. XapakTep KOOpIMHAII JraHga B KOMIUIEKCHUX CIIOJyKax
KoOanbTa 3 amiHocnupTamMu. OTpUMaHHS Ta BJIACTUBOCTI BHYTPIITHBOKOMIUIEKCHUX
cnosryk ko6ansty (I1I).

3.3.6. Oi3uKO-XIMIYHI TOCTIHKEHHS KOMIUIEKCHUX crioiyk. [U-, IMP Ta ixmm
METOJH. AHANITUYHE BU3HAYCHHS BMICTY KoOanmbTa (+2) Ta (+3) B KOMIUIEKCHUX
CTIOTyKaXx.

3.3.7. YTBOpeHHs TOMO- Ta TeTepOMETaJIbHHX OaraTOSIEPHUX CIIOJIYK.
MicTKkOBI 3B SI3KM B OaraTos/IepHUX KOMIUIEKCHUX crojykax. (OcoOnmuBocTi
YTBOPEHHS 0araTtosiiepHUX CIHOJMYK NMPU BUKOPUCTaHHI BHYTPIIIHbOKOMIUIEKCHHX
CIIOJTYK, SIK CAMOCTIMHUX JIITaH/IIB.

3.3.8. Koncranta HecTtiikocTi - (yHIZaMEHTalbHa XapaKTEPUCTHKA
KOMITJIEKCHOI CTHOJYKU. 3alieKHICTh KOHCTAHTH HECTIMKOCTI BiJl BEJIUYMHH 3apsy
Ta pajaiyca IEHTPAJIbHOTO 10HA, WOTO eNeKTPOHHI KoHiryparii. JocmimkeHHs
CTIHKOCTI PI3HOJITaHIHUX KOMIUIEKCHUX CIIOJYK KOOAJIbTa 3 €TaHOJaMiHAMU.

3.3.9. I3omepis KOMIIEKCHUX CHOJYK: 10OHI3alliifHa, KOOpJWHAIIIHA;
IUIONMHHA Ta TPOCTOPOBA IMC-, TPAHC- 130Mepid. MOXKIIUBI 130MEPHI CTPYKTYpH B
KOMIUIEKCHHUX CIHOJyKaX KoOasbTa.

3.3.10. BukopucTtanHs MPOIYKTIB MIPOJIi3y PI3HOMETAIBHUX OaraTosIEpHUX
CIOJIYK KOOAJNbTy 3 €TaHOJIAMIHAMU SIK €JEKTPOKaTalIi3aTOPIB PEaKilii BIAHOBICHHS
KHCHIO.

3.3.11. BukopucTtanHs MpOJIYKTIB MipOJIi3y PI3HOMETAIBHUX OaraTosiiepHUX
CHOJIYK KOOanbTy 3 eTaHolamiHamu Juisi Moauikaiii Marepiandy BYIJIELIEBOTO
€JIEKTPOJTY JTIEBUX aKyMYJIATOPIB.
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T'JIABA 4. TexHiuHa eJ1eKTPOXiMisi

PO3a1JI 1

4.1.1. Beryn. Ilpeamer 1 3mict enektpoximii. [ToHATTS mpo enekTpoxiMiuHy
cucremy. CKJ1a10B1 YaCTMHHU 1 MOKJIMBI CTAHH €JIEKTPOXIMIYHOT CUCTEMHU.

KopoTki icropuyHi BIZOMOCTI TIPO PO3BHUTOK enekTpoximii. Pomp
CJIEKTPOXIMIYHUX TPOIIECIB B MPOMUCIOBOCTI Ta Hayli. [lepcnekTuBU PO3BUTKY
CICKTPOXIMIYHUX BUPOOHUIITB.

4.1.2.Enextpoximiuni peakiii. 3akonn @apazges. Buxig 3a crtpymom.
EnexktpoBaroBuii aHaii3 Ta KyJIOHOMETPIS.

4.1.2. PiBHOBara B po34nHax €JICKTPOJIITIB

OCHOBHI TOJIOXKEHHSI Teopli eNeKTpomTHYHOI mucorianii. CTymeHs i
KOHCTHaHTa aucoriiaiii. B3aemosis i0HIB 3 pO3YMHHUKOM XiMIYHI MOTEHITIATHN 1
aKTHUBHICTh €JIEKTPOJITY Ta 10HIB B po3unHax. PiBHsHHS ['100ca -/{rorema Enepris
cosbBararii. Teopis kucaor 1 ocHoB. Eigponi3z 1 conbBomi3. Po3paxyHok eHeprii
MDKIOHHOI B3aemojii 1 KoeQilieHTIB akThBHOCTI 3a Jlebaem Ta ['tokkenem.
Acomiarris ioHiB. CTymiHb acomianii 1 KpuTuaHui ctad b'eppyma.

4.1.3. HepiBHOBaXKH1 SIBUIIA Y PO3YMHAX €JIEKTPOJIITIB

Tunu npoBiIHUKIB. MeXaHi3M eJIeKTPONpPOBIAHOCTI.

MeToau eKCnepuMEHTAJIbHOTO BU3HAYEHHSI €JIEKTPONPOBITHOCTI PO3UMHIB
eJIEKTPOJIITIB. Yncia nepeHocy Ta 10HHUX pyXJIMBOCTEH. [CTHHHI Yucla mepeHocy.
MeToau BU3HAUEHHS YMCEN NEPEHOCY. 3B'SI30K €JIEKTPONPOBIAHOCTI 1 PyXIMBOCTEN
10HIB 3 BIJIACTUBOCTSIMHU €JIEKTPOJIITIB Ta MPUPOJOI0 po3uumHHUKA. [IpaBuio
Banbnena - [Tucap:xeBcbkoro.

Teopis enextpomnposigHocti [lebas - Ouzarepa. EnexTpornpoBigHICTh Ipu
BHCOKHMX YaCTOTaX 1 BUCOKUX HAMPYKEHOCTAX EJICKTPUIHOTO TOIS.

ExcrpeMymMu €JeKTpONpOBIZHOCTI Ta iX 3B'SI30K 3 SABHUIIAMH acoliiarlfii.
AHOMasnpHa PyXJMBICTh 10HIB. ENEKTpONpPOBIIHICTh 10HHUX PO3IUIABIB Ta TBEPAUX
enekTponiTiB. KonnykroMerpis, ii 3aCTOCYBaHHS B aHANITHYHIA XiMii Ta KOHTPOJI
BUPOOHUIITBA.

OcHOBHI 3aKOHM MOJEKYJIsipHOi qudy3ii. Audy3is B po3unHax eIeKTPOITIB.
Judy3iiiHi moTeHuiany, iX OliHKa Ta METOAM €JIIMIHYBaHHS.

4.1.4. EnextpoHa piBHOBara

Metonu BumiptoBands enektpopymiitanx cun  (EPC). 3B's3oxk  EPC
00OpOTHOTO €JIEMEHTY 3 KOHCTAaHTOI PIBHOBAru 1 3MIiHOIO 1300apHO-130TEp Miy-
Horo noreHmiany. PiBasanas ['1606ca-I"eapMronbiia.

Konnenrpariiiiii eneMeHTH 3 TMepeHocoM 1 0e3 mepeHocy. 3acTOCYBaHHS
merony EPC mist Bu3HaueHHs KOe(illl€HTIB aKTUBHOCTI 1 UUCEI TIEPEHOCY.

PiBusinns HepHcra. BogHeBa mikana enexkTpoaHux noteHiianiB. CTaHaapTHi
noteniani. Knacudikaris enexkrpoais. [loteHiiomerpis. Enextpoani norenuiamm
B HEBOJIHUX PO3YMHAX 1 pO3IJIaBax.

4.1.5. IloxagsiitHuii map 1 oro Oya0Ba

AncopOuis 1 cTpuOku noTeHiany Mixk ¢azamu. [loBepxHeBuil, 30BHIMIHIN 1
BHYTPIIIHIM TNOTEeHIiaU. ENeKTpoXiMIYHMI TOTEHIlaJl Ta YMOBH pPIBHOBAaru
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elleKTpoxiMiuyHOi cucteMu. PoboTa Buxomay 1 peanbHuil moreHmian. [anbBani- 1
BOJIbTA-TIOTEHIIIAJIH.

MexaH13M BUHHKHEHHS MOJABIHHOTO €JIEKTpUYHOTO Iapy. EnxexTpokaniispHi
saBuUIa. MeTo M BUMIPIOBAHHS TTIOBEHEBOTO HATATY. AnicopOitiiina ¢hopmyia ['i60ca.
OCHOBHI PIBHSIHHS €JIEKTPOKANUIAPHOCTI. PO3paxyHOK MOBEPXHEBHUX HAJIMIIKIB.
Pinsuusa Jlinnmana. EnextpokamiispHi BIacTUBOCTI enekTpoAiB. HymboB1 ToUkH
MeETaJiB.

HudepeHnniiia 1 iHTerpajlibHa €MHOCTI TOJBIHHOTO €JIEKTPUYHOTO IIapy.
MeToau BUMIPIOBaHHS €MHOCTI MOJABIMHOTO €JEeKTpUYHOro mapy. BrimB Ha
€MHICTh TIOJIBITHOTO MIApy MOTEHITIATy €JEKTPOIa 1 KOHIICHTpPAIli eJICKTPOJIITY.

bynoBa moasiitHoro enextpuyHoro mapy (teopii Eempmrombma, Iyi-
Yanmana, lllrepna 1 Epema). JluckperHuil xapakrep cnenugiqyHo aacopOoBaHHX
ioHiB. MeToau po3paxyHKy KOMIIOHEHTIB 3apsily 1 CTpUOKIB MOTEHIIany B
NMOABIMHOMY elleKTpuyHoMy miapi.Teopis moaBiliHOrO MmIapy TIpu ajacoporii
opraHiyHux pedoBuH. [30Tepma agcopo6uii (Jlanrmiopa, ®pymkina).

4.1.6. [Monspuzaris 1 mepeHanpyra

EnexTpoana mosnsipusaiiis 1 nepeHanpyra. Metoau BUMIPIOBaHHS MOTEHIIATY
eJIEKTpoJia MiA CTpyMOM. [anbBaHOCTaTUYHMHA 1 MOTEHIIOCTATUYHUNA METOIU
BUBYCHHSI MOJISPU3ALIMHUX SBHUIIL.

Cranii enextpoxiMiyHoi peakiii. [loHATTS npo JMIMITYIOUy CTaJilo.
Knacudikauig nepenanpyru.

4.1.7. qudysiitHa KiIHETUKA

Po3noain koHUEHTpalii B MOrpaHUYHOMY IIapl 1 cTanioHapHa AUQy3is B
yMOBaxX MPUPOAHOI 1 MpUMYCOBOI KoHBeklii. EdekTnBHa TOBIIMHA IHU(PY31HHOrO
mapy. ['paHuuHMl CTpyM, 3aJ€XKHICTh KOro BIJ CKJIaay pO3YMHY Ta YMOB
enextpouizy. JudysiitHa nepeHanpyra npu po3psjii MPOCTUX 1 KOMIUIEKCHUX 10HIB
Ta MPU aHOJHOMY pO3uMHEHHI MeTaiy. OO0epToBMil AUCKOBUN €leKTpoa. BoibT-
amMIiepHa XapakTepucTuka st o0opoTHuX cucteM. [lorenmian miBxBuil. OMmiuHe
NajiHHS TOTEeHIaNy B AUdYy31HHOMY IIapi.

Hecramionapana nudysis 1 2-re piBasHHS @Dika. Knacuuna mnomsiporpadis.
PiBusinus InbkoBuya 1 monsiporpadiuni xsuii. [lomsiporpadiuai Mmakcumymu.

4.1.8. KiHeTn4H1 3aKOHOMIPHOCTI CTaJii po3psI-10H13a1lis

OcCHOBH1 pIBHSHHSI TE€OPii CIOBIILHEHOTO PO3psiAy. Teopis eIeMeHTapHOro
akty. CtpyMm oOominy. be36ap'epuuii 1 6e3akTHUBALIAHUANA PO3PSIIH.

IctunHa Ta peanbHa eHeprii aktuBamii. BmnmuB OyAoBM 1OABIMHOIrO
€JIEKTPUYHOIO IIapy Ha IMBHAKICTh cTafli po3psay. PiBHsHHS @pyMKiHa.
3aKOHOMIPHOCTI 3MIIIAHOI KIHETHKHU: AUQY31iHA cTajis 1 cTaais po3psany. Bruus
Martepially eJIeKTpoaa 1 po3UMHHUKA Ha MIBUIKICT CTaii po3psay-10Hi3arlii.

4.1.9 Kinetuka CKIalHUX €IEKTPOXIMIYHUX peaKIii

EnexTpoxiMiuHl MpoIecH, M0 YCKJIaJHEHI TOMOT€HHUMHU 1 T€TepOTCHHUMU
XiMIYHUMU peakifisMu. KineTnyHuit rpaHudHuii cTpyM. MexaHI3M peakiii Ha
BOJHEBOMY €JeKTpoai. BrumB wmatepiamy enekTpoia 1 CKJIaay pO3YMHY Ha
nepeHanpyry npu BUAUICHH] BoHIO. KiHeTnka BiTHOBJICHHS aHIOHIB.
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[Monspu3zaniss mpu yrBOpeHHI HOBOI (as3u. I[loBepxHeBa nudysis npu
enexkTpoocapkeHHl  MetaniB. CyMicHe BHAUICHHS MeTaliB 1 BOAHIO. Bruus
MIOBEPXHEBO-aKTUBHUX PEYOBHH Ha MPOIIEC €IEKTPOOCa/KEHHST MeTaliB. KaTomHe
OCaPKCHHS CIUJIaBiB.

EnextpoximMiuHi peakiiii 3 MOCIiJOBHUM TEPEHOCOM JIEKIJIBKOX E€JIEKTPOHIB.
[Topsi0K eEeKTPOXIMIYHUX PEaKIlii 1 CTeX1OMETPUIHE YHCIIO.

MexaHi3M KaTOAHMX 1 aHOAHUX PEakiliii Ha KUCHEBOMY eJIeKTpoji. Teopis
MIPOIIECIB EIEKTPOXIMIYHOTO BiHOBJICHHS 1 OKHCHCHHS.

PO3JLI 2

KOPO3IA I 3AXHUCT METAJIIB

4.2.1 Knacudikaiis KOpO3IMHUX TPOIECIB 3a MEXaHi3MOM, YMOBaMU
nepediry, XxapakTepoMm KOpO31MHUX pyHHYBaHb. 3arajibHa XapakTepUCTUKA 1 OCHOBHI
O3HAKM XIMIYHOT Ta €JIeKTPOXiMiYHOi Kopo3ii. OCHOBHI KpuTepii Kopo3ii
(TepMoOAMHAMIYHU, KBa31TEPMOJUHAMIYHUHN 1 KIHETUYHHMN ).

4.2.2. TepMoAMHAMIYHUIN KPUTEPIH CXUIBLHOCTI METaJiB J0 E€JIEKTPOXIMIYHOL
Koposii. EnexTponHi TOTEHIaM SK XapaKTepUCTUKAa MOMJIIMBOCTI Tepediry
esekTpoxiMiuHoi kopo3sii. liarpamu Ilyp6Ge, ix moOyaoBa, 3aCTOCYBaHHS MIPH OIKUCI
KOPO31MHUX MPOIIECIB.

4.2.3. KiHeTHYHUN  KpHUTEpld  EJNEeKTPOXIMIYHOI  KOpO3ii  MeTaiiB.
EnexTpoxiMiuyHa KOpo3id SIK OKPEMHI BUIAJOK CYMIIIEHUX EJIEKTPOIHUX PEaKI[ii.
OCHOBHI MOJIOKEHHS TEOPli CyMIIIEHUX €JIEKTPOJIHUX PEAKIIi 1 iX BUKOPUCTAHHS B
KIHETUYHIA Teopli kopo3ii. [IpuHIMN HE3aIeKHOCTI Mepediry CyMIIIEHUX PEaKIlii.
[IBUAKICTH KOPO3ii 1 CIOCOOU 1i OLIIHKH.

4.2.4. Koposis MeTamiB 3 BOJHEBOIO ACTOJSIpU3AIicl0. 3arajbHe KiHETHYHE
piBHSHHS Tipouiecy. BmiuB pi3Hux (¢dakTopiB (TeMmrmepaTrypu, THUCKY, CKJIaay
enekTpoiity, pH cepenoBuia, mpupoau MeTany 1 T.l.) Ha KOPO3il0 3 BOJHEBOIO
nenossgpuzariero. [lonspuzaiiiiai giarpaMu a1 pi3HUX BUIAIKIB KOPO3ii 11€aTbHO
yucTuX MeTamiB. Kopo3is TeXHIYHMX METaliB 1 CIUIaBIB.

4.2.5. Kopo3is 3 KHCHEBOIO 1 3MIIIAHOK KHCHEBO-BOJHEBOIO JEIOJIS-
puzariiero. Karomna peakmis 1oHI3alii KHUCHIO. 3arajbHI KIHETHYHI DPIBHSAHHS 1
KaTOJAHI TMOJSApH3alliiHi KpPUBI TpH KOPO3ii 3 KHUCHEBOI 1 3MINIAHOIO
nenoyigpusaiiero.  BmiuumB - pi3HMX  QakTOpiB  HAa  KOPO31l0 3 KHCHEBOIO
JIETIONISIPU3ALIIETO.

4.2.6. 3aKOHOMIPHOCTI AHOJHOTO PO3YMHEHHS METaJliB AK OKpeMoi cTajii
€JEKTPOXIMIYHOTO  Tporiecy  Koposii. CTaaliHICTh  pPO3UMHEHHSA.  AHOIHE
PO3UMHEHHSI 3 YTBOPEHHSIM PO3YMHHUX croiyk. [lacuBHicTe MetamiB. IlniBkoBa 1
azcopOriifHa Teopii MacUBHOCTI MeTaniB. JIokajgpbHE MOPYIIEHHS MAcHBHOCTI 1
MITHHT.

4.2.7. Knacudikariisi METOIB 3aXMCTy METAJIB BijJ Kopo3ii. MeTonu 3axucrty
BiJl Ha 3MIHIOBaHHI BJIACTUBOCTCH MeETAliB 1 BJIacTUBOCTeH BukopucranHs
KOpO3iiHUX giarpaMm mpu po3poOii EmexTpoximiuHi MeToau 3axucty (KaToaHUM,
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aHOJTHUM, TTPOTEKTOPHUH). [HTIOITOpHMIA 3aXUCT MeTamiB Bia kKopo3ii. KomOiHoBaHi
METOJIM 3aXUCTY METAJIIB BiJl KOPO3ii.

PO3/LI 3

METOAU JOCIIJKEHHA MEXAHI3MIB EJIEKTPOXIMIYHUX TTPOLIECIB

4.3.1. Metoa nossipu3aliiHuX KpuBUX. Bu3Ha4YeHHS CMOBIIBLHEHOI CTadil 3
JIOTIOMOT'0I0  00EPTOBOr0 JIUCKOBOTO €JIEKTPOAY 1 TeMIlepaTypHO-KIHETUYHOTO
MeToy. BuzHadueHHs cTpymMy 0OMiHY, KOedIIIEHTIB MEPEHOCY Ta YUCa CICKTPOHIB,
Kl ~ OpUMarOTh  y4acTb B €JEKTPOXIMIUHIMA  peakuii.  3HAXOHKEHHS
CTEX1OMETPUYHOTO YHCIIA 1 TOPSIAKY PeaKilii.

4.3.2. BUKOpPHCTaHHS peNaKCaliiHUX TMOTEHIIOCTATUYHUX METOIB JIs
JOCITIJKEHHST MEXaHI3MYy €JIeKTPOXIMiuHO1 peakilii. OCHOBHUN MOTEHIIIOCTATUYHUAN
MeToJl. MeToa CTymeHeBOi 3MiHM TOTeHMiany. LIMKIiYHUNA TOTEHIIOCTaTUYHUMI
METO/I.

4.3.3. TanpBanoctatnuui Metoau. OCHOBHHUI TalIbBAHOCTATHYHUI METO/I.
[{ukaiyHUN TadhbBaHOCTATUYHUM METOA. JIBOXIMITYJILCHHMM TajlbBaHOCTATUYHUN
METO/1. XPOHOIOTEHI[IOMETPIsl.

4.3.4. KynoHOCTaTUYHUNA METOI.

4.3.5. 3MIHHOCTPYMOBI MeToAu. MeToa (apaieeBCHbKOTO IMIIEaHCY.

PO3JILI 4

OCHOBHI XAPAKTEPUCTHUKU EJIEKTPOXIMIYHUX AITAPATIB

4.4.1. Kpurepii BuOOpy Marepiajia KOPIYCy, EJEKTPOJITIB, €JIEKTPOJIB,
nmiadpparmu, MeMmOpaH Ta IHIIUX E€JIEMEHTIB eJEKTPOXiIMiuHMX amapatiB. Kiacu-
¢ikaliss eneKTpOXIMIYHMX arapaTiB 3a XapakTepoM poOOTH: €JIEKTPOXIMIUuHI
pEaKkToOpH, EJIEKTPOXIMIYHI BaHHM, XIMIYHI JDKepesla eJeKTPUYHOI EHeprii,
€JIEKTPOXIMIYHI TPHUIIAJIH.

4.4.2. EnexTpoXiMiuHI 1 €HEpreTU4Hl XapaKTEPUCTUKHU EJIEKTPOXIMIYHOIO
amapaty: cujia CTpyMy, BUXIJ 3a CTpyMOM, poOoya Hampyra, JKOYJEBE TEIuIo,
NMTOMa BUTpATa €HEPrii Ta iX 3aJeXHICTh BiA pizHUX ¢akTopiB. CkiiagoBl OanaHcy
HAMpyru, iX 3aJeXHICTh BiJl pi3HUX (akTopiB. BIiMB TrycTHHM CTpymMy Ha
MOKa3HUKHU IIPOLIECY.

Posnozin moreHiiany i cTpymMy B €JIEKTPOJITI Ta Ha elekTpoiax. Brums
ra30HANOBHEHHS Ha OIIp €NEKTPOJIITY 1 PO3MOALT CTPyMy Ha enekTpoaax. Po3mosin
CTPYMY B IOPUCTOMY €JIEKTPOII.

Hampyra posknany enexktponity. TermoBuit 6amanc. CrocoOu MiATPUMKH
TEIJIOBOi PIBHOBAaru B €NEKTpOXiMidHOMY amapati. KoedillieHT BUKOPUCTaHHS
e”eprii. [Llnsaxu mokparieHHst eHepreTHYHNX XapaKTEPUCTHUK.

Katonu. OCHOBHI BUMOTH JI0 HUX B PI3HUX IpOIECcaXx.

4.4.6. AHOAM pO3YMHHI 1 HEPO3UMHHI, rajay3l iX BUKOPHUCTAHHS. YMOBH
HEPO3YMHHOCTI METAJIEBUX aHOAIB. MeTtanokcuani aHoau. Kommnosuiiiiini
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4.4.7. Mano- Ta OimossipHi enektpodizepu. Crocodbu iX MIAKIIOUEHHS 0
JKepena TOCTiHHOTO cTpyMy. Bubip mkepena MNOCTIHHOTO CTpyMy Uil IIHX
CJICKTPOJTI3EPiB.

PO3/LJI 5

EJIEKTPOXIMIYHI BUPOBHUIITBA XIMIUHUX IMTPOJYKTIB

4.5.1. Enextpoi3 Boau

3aranpHl BigoMocTi. BrumB Tucky Ha ckianoBi Oanancy Hanpyru. lnsxu
3HIKEHHS HAMPYTH Ha eJIEKTPOIi3epi.

OnTuManbHl yMOBH €NEKTpoTi3y Boau. KOHCTPYKIl eNeKTpodi3epiB s
po3kianaHHs Boau. Tumu enekTpoxiB. Po3minenns rasiB. TexHosoriuna cxema
SJIIEKTPOI3Y BOAH. TEepMOEIEKTPOXIMIUHI ITUKITN OJIep>KaHHS BOJIHIO.

Cy4acHi TeHIEHINT Y PO3BUTKY 1 yIOCKOHAJICHHI KOHCTPYKIIIi €IEKTPOIi3epiB
JUISl pO3KJIaAy BOJW Ta MiABUINEHHI e()eKTUBHOCTI mporueciB. [Ipobiemu BoaHEBOT
eHepretuku. Onep>kaHHs BaXKO1 BOJIH.

4.5.2. EnextpoxiMiuHe BUPOOHUIITBO XJIOPY Ta JIYTy

3aranpHi NOHATTS. KaTtojHi 1 aHOMHI MPOLIECH TPU E€IEKTPOJIi31l XJIOPHUIIB.
[Ipouiecu, siki IPOXOJATH B 00'€Mi PO3UMHY Ta iX BIUIUB HA HAMPSM EJIEKTPOTHUX
peaKIIiu.

[TpuHIIUTIU €1eKTPOII3y PO3UHHIB 3 (UIBTPYIOUOIO J1adparMor0 Ta TBEPAUM
karogoM. OnTUManbHI YMOBH €JIEKTPOJII3Y, €JIEKTPOJHI MaTepiaiv 1 miadparmu.
KoHceTpykuii enexkTposii3epiB 3 TBEPAUM KaToAOM. AHami3 CKJIAJIOBUX OallaHCy
HAIPYTH Ta MIISTXU 3HKEHHS HAIIPYTH.

[IpyHIMOM ~ €NeKTPOJI3y PO3YMHIB  XJIOPHUJIB  JIY)KHUX  METaliB 3
10HOOOMIHHOIO MeMOpaHowo. OnTUManbHI YMOBHU eJleKTpoumi3y. I[lpuHnumnianbHa
cxemMa MeMOpPaHHOTO €JIEKTPOJIi3epa.

MexaHi13M yTBOPEHHS aMalibraM JIy>)KHUX METajliB MPHU €JIEKTPOIIi31 XJIOPHIIB
3 PTYTHHM KarojoM. BmiuB nomimiok Ha KatogHuil mporiec. OnTuMaibHi yMOBH
CJIEKTPOJI3Y XJOPUIIB HAa PTYTHOMY Katojl. MexaHi3M Ta KiHETHKAa PO3KIIady
amanbramu. KOHCTpYKIIi eNeKTposi3epiB 3 PTYTHUM KaTOJIOM Ta pPO3Kpagadyem
amajbram.

Enextponiz consHoi kucinoTu. OpepaHHsS XJIOpPYy 3 TMOMYTHOI COJSTHOL
kucioTu. CrocoOu 3MEHIIeHHS po00Yoi HAMpyru TMPHU  EJIEKTPOJI3l  COISTHOI
KHUCJIOTH.

4.5.3. EnekTpoxiMiuyHUI CUHTE3

XapakTepHi 0COOJIMBOCTI MPOLECIB €IEKTPOXIMIYHOIO CHUHTE3Y, MOB'A3aHi 3
0aratocTaaiiHICTIO MPOIECIB OKUCHEHHS Ta BIJJHOBJICHHS MTPU YTBOPEHHI CKIATHUX
HEOPTaHIYHUX 1 OpraHiyHux crnoiyk. OCHOBHI KpuTepli BHOOpPY Marepiairy
eJIEKTpoAa MPU MPOBEJICHHI MPOLECIB EIEKTPOXIMIYHOTO CHHTE3y. EnextpomaHuit
NOTEHI[lal 1 CEeJeKTUBHICTh MPOLECIB  E€JIEKTPOXIMIYHOIO OKHCHEHHS Ta
BinHOBNEHHS. [IpuHImmm BuOOpy ckiamy enektpomity. OcoOIUBOCTI €IEKTPOTIZY
HEBOJHUX PO3YMHIB, NUISIXH 1HTEHCU(DIKAIlIT peakIiid eJIeKTPOXIMIYHOTO OKUCHEHHSI
Ta BIAHOBJICHHS: MiABUIIEHHS CEJICKTHBHOCTI €JIEKTPOIHUX IPOIIECIB, ITiIBUIIICHHS
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eJIEKTPOJIHUX TYCTHUH CTPyMY, 3MEHIICHHS MIKEJIEKTPOIHOI BiJCTaHi, PO3BUTOK
MOBEPXHI €JIEKTPO/IiB.

[Ipuknaaun mpoleciB €JIEKTPOCUHTE3y HEOPraHIYHUX PEUYOBUH: KHUCHEBI
CIIOJIYKU XJIOpY, HajcipyaHa KHCJIOTa Ta ii coji, mepbopaTd, KHCHEBI CIOIYKH
Maprasio. [lpukiagum mnporeciB eIeKTPOCUHTE3y OpPraHiuHUX CIIONYK: peakiii
3aMIIEHHS 1 TPUETHAHHS, TUMepH3allii 1 KoHAeHcallli, OKUCHEHHS 1 BIJIHOBJICHHS
(GyHKIIOHATIBHUX TPYII, OJIEPKAHHS METAJIOPraHIYHUX CIOJIYK.

4.5.4. T'igpoeneKTpoMeTarypris

Criocobu onepkaHHs MeTamiB 13 pyd. OCHOBHI cTaiii TiApOMeTaIypriiHOTO
mporecy: TonpiOHeHHs, 30aradeHHs, OOMaIIOBaHHS, BWJIYTOBYBAaHHS, OYHMCTKA
PO3UMHIB BiJ IIKIAJUBUX JOMIIIOK, BHJIyYEHHS METaliB 13 OJEpKAaHUX PO3UMHIB
(eeKTpOEKCTpaKIris, IEMEHTAaIlisl, BUTICHEHHS BOJHEM) Ta OCAKEHHS METATIB y
BUTJIAMI CHOJNYK (KpUCTadi3amis, IWCTHIIALIS, XIMIYHE OCaKCHHS, TiApOIi3,
azcopOIisi). AHOJHE PO3UMHEHHS METajiB IpHU eJIeKTpopadiHyBaHHI. Y TBOPEHHS
10HIB (pa3HUX CIUIABIB, CyNb(]iAIB METaJB, IUIAMOYTBOPEHHS. BUMOTH 10 KaToqHUX
ocaniB. BB pizHux ¢akTopiB (IpUPOIM MeETaly, IO OCAIKYEThCS, CKIIATY
CJIEKTPOJITY, TOBEPXHEBO-aKTUBHUX pEYOBUH, TYCTUHU CTPyMy, TPHUBAJIOCTI
€JIEKTpPOJII3Y, TEMIEepaTypu) Ha CTPYKTypy KarogHoro ocany. Llmsaxu
iHTeHcu(ikaiii mpormecy. CyMmicHUI po3psii KaTIOHIB PI3HUX METANIB 1 YMCTOTA
MeTally, 0 OCaIKy€EThCA.

4.5.5. I'aibBaHOTEXHIKA

Bunyu ranpBaHIYHMX TIOKPUTTIB Ta iX MpuU3HA4YeHHs. Bubip TOBIIMHH
MOKPUTTS. BUMOTH 10 OBEpXHI, SIKa MOKPUBAETHCS, TA IO IOKPUTTIB B

KoHTpoab AKOCTI MOKPUTTIB. MeTOIU NOCTIKEHb BIACTUBOCTEH MOKPUTTIB
(34erUIeHHs, MIKpPOTBEPIICTh, OJHMCK, BHYTPIIIHS Hanpyra, IJIACTUYHICTb,
3HOCOCTINKICTh, KOPO3iiiHA CTIMKICTh, MOPYBATICTh Ta 1H.).

CrocoOu HaHECEHHsI MOKPUTTIB: €JIEKTPOXIMIYHMM, XIMIYHUHN, BHYTPIIIHINA
€JIEKTPOJII3, KOHTAKTHE OCA/HKCHHS TTOKPUTTIB.

4.5.6. Ximiuni mkepena enekrpuyHoi eneprii (X EE)

bynosa X/IEE: enexktpoau, akTUBHI PEUOBUHU 1 aKTHUBHI MacH, €JIEKTPOJIT.
Knacudikamis XJIEE. Enextpuuni XapakTepUCTUKU: €JIEKTPOPYIIiHA CHUJIA,
HaTpyra, KpuBi poO3psiAy 1 3apsiay, €MHICTh, Bijijada, camoOpoO3psij, MOTY>KHICTb,
KOe(DIIIEHT KOPUCHOTO BUKOPUCTAHHS aKTUBHUX PEUOBHH, CXOPOHHICTh, TEXHIYHHMA
pecypc.

OCHOBHI TUIHU rajgbBaHIYHUX eleMeHTIB. Cyxi rajabBaHIYHI €IeMeHTH. Tumnu 1
KOHCTPYKI[li CyXMX TrajbBaHIYHUX eJeMeHTIB. HanuBHI 1 pe3epBHI rajabBaHI4YHI
€JIEMEHTH.

CBunieBl  akymynsaropu.  Peakimii  crpymoyTBopeHHs.  Enextpuuni
XapakTepucTuku. bynosa.

JlyxHi akymynstopu. Kaamiii-HikeneBi Ta 3ali3HO-HIKEIEBl aKyMYJSITOPH.
Peakmii  crpymoyrBopeHHsi.  EnexTtpuyHi  XapakTepucTHKdA. [ epmeTwdHi
akymyJsTopu. bynoBa akymynsatopiB. LIuHK-HiKeneBl Ta HUHK-CPIOHI aKyMYJISTOPH.
EnexTpudHi xapakTepuCTHKHU Ta Oy0Ba.
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XJEE 3 enektpoiiiTaMy Ha OCHOBI OPTraHIYHHUX 1 HEOPTraHIYHUX PO3ZYMHHHKIB.
[Mpunumun aii ta Oymoa mitieBux XJIEE. Bropunni XJIEE 3 HeBogHumu
CJICKTPOJTITAMHU.

[TanuBHi enementu. Knacudikamis nmaauBHHX efeMeHTIB. IlepcriekTuBH iX
BUKOPHUCTAHHS.

4.5.7. EnexTpoJii3 po3IiaBIeHUX CepeOBHIIL

TeopeTUyHi OCHOBH €JIEKTPOJI3y po3MuiaBiB. Pi3WKO-XIMIYHI BJIACTHUBOCTI
PO3IIaBICHUX CEPEIOBUIN Ta iX 3HAUEHHS JIA MPaKTHUKU eNeKTponidy. Buxin 3a
CTPYMOM Ta 3a €HEPri€lo.

BupoOuunreo amominito. Enexktponni mpouecu. BmnmmB  Ha  mporuec
eJIEKTPOIII3Y pI3HUX (aKTOpiB (TeMIleparypu, CKIagy poO3IUIaBy, BIACTaHI MiX
ellekTpoamMu Ta iH.). [lpuuunn 1 pons anonHoro edekry. Hanpyra na Banni. Buxin
3a CTpyMOM, 3a €HEpPri€l0 Ta HUIAXU iX miaBuileHHS. PadinyBaHHS MEpBUHHOTO

BupoOHUIITBO MarHito, HaTPit0, KalbIlito, JITIIO Ta 1HIIUX JIYKHUX METaNTIiB.
KoHcTpykinii eexkTposizepiB 1 0COOIMBOCTI MPOIIECY EIEKTPOITI3Y.

EnextpoxiMiunuii Metoa ojepxkaHHs (TOpy. YMOBHU €IEKTpONi3y Ta
KOHCTPYKIIi €JIEKTPOJII3ePiB.

4.5.8. EnexrtpoxiMmis B mpoliecax OYMCTKH PO3YMHIB Ta BHUPIIICHHI
€KOJIOTTYHUX MPoOIeM

Enextpoocmoc 1 enektpodope3. [l'amy3i TEXHIYHOTO BUKOPUCTAHHSL.
Enexrtpoaianiz. EnekTpoxiMiuHe 3HECOJEHHS BOJM 1 EINEKTPOXIMIYHA e
MIHEpaii3alisi OpraHiuHUX CHoJiyK. EnexTpoduoranis, rajlbBaHOKOAryJsiis Ta
[EMEHTAITIS.

EnexTpoxiMiuHe 3HE3apaKECHHS BOJIN. EnexTpokoarysiis.
EnextpodinbTpyBaHHS.

Bukopucrtanus 10HOOMIHHMX MeMOpaH [JIsi 3HECOJICHHS BOJU. AHIOHO-,
KaTioHOOOMIHHI 1 O1MOJISIpHI MEMOpaHHU.

[aTeHCHbIKaIis mpoIrecy eNeKTPOEKCTPaKIlii MeTaliB 3 PO3BEICHUX
PO3YHHIB.
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I''TABA 5. XimiuHui onip MaTepiaJjiB Ta 3aXUCT BiJ KOPO3il
PO3/LI 1

OCHOBU METAJIO3HABCTBA, ®I3UYHOI XIMII TA EJIEKTPOXIMII

5.1.1.Meraniyauii  3B's130k. [IOHATTS mTpPO 30HHY TEOPIIO METAIB.
Kpucramuna crpykrypa Ta JgedekTd IpaTkd MertaniB. Jliarpamu cra"y Ta
BJIACTUBOCTI CILIaBiB. TBep/l po3unHH, pa3u BTIICHHS, 1HTEPMETAIIYHI CIIOJIYKH.
O6'emHa Ta rpannyHa qudy3is B Metanax 1 ciaBax. Cerperaiisi Ta BUAUICHHS (a3
no rpaHuisix 3epeH. OCHOBHI BUIM TepPMIYHOI 0OpoOKM cruiaBiB. MIIHICTb
neopMiBHICTh MeTaliB 1 CIIaBiB. JIOBrOBIYHICT, METAJIB MiJ HaBAHTAKCHHSIM.
Broma meranis.

5.1.2. TepmomuHaMiuHa  MOXJIMBICTh  XIMIYHHX  PEaAKIIii. OcHoOBHI
3aKOHOMIPHOCTI TOMOTEHHHX 1 TeTepPOreHHHUX XIMIUHUX peakiii. AacopOiis Ha
OJTHOPITHUX 1 HEOTHOPIAHUX MOBEPXHSX, OCHOBHI TUITH 130TEPM.

5.1.3.EnexTpoxiMiyHe TpOTIKaHHSA XIMIYHHX peakiiid. EnekrpoximiuHi
CUCTEMHU Ta IX TEpMOJMHAMIYHA OCOOJMBICTh. PIBHOBa)XkHI Ta HEpPIBHOBAXKHI
€JIEKTPOJHI MOTEHUIanu. Pi3HI TUOM pIBHOBAXKHUX TMOTEHUIaNiB. Eiektpoau
NOPIBHSAHHSA, P CTaHAAPTHUX NOTEHLIaliB.BonHEBUI Ta KHUCHEBUM €NEKTPOIU.
TepmoauHaMiuHa OIlIHKa MOJIMBOCTI €JIEKTPOJAHUX PEaKIlid, BKIIOYAIOYM aHO/IHE
PO3YMHEHHS Ta KaTOJAHE OCA/HKCHHS METAIB.

5.1.4.1ToaBifiHUIA ap HA MEXI1 eNeKTpoa-po3uuH. [Ipoiecu 3apskeHHs Ta
po3psily TOJBIMHOTO wIapy, ¢apajaeeBcbki mpouecu. llpuHuun He3anexHOCTI
enekTpoxiMiyHux peakiii. Ctpym oOMiny. CHoOBUIbHEHA CTajlid €JIEeKTPOJIHOIO
mpoliecy, pi3Hi BUAM croBuUlbHeHUX ctajiid. [lepenampyra. Kinetuka mpoiieciB i3
CHOBUIBHEHOIO CTajli€l0 .mepeHocy 3apsnay. PiBHsHHa Tadens. MaconepeHoc B
enexkTpoaHux mnpornecax. JAudysiiinuii map. [IBuakicte peaxiiiil i3 COBIILHEHOIO
mugy3iiiHo cTagiero. OCHOBHI OCOOJMBOCTI KIHETHKM 1 MEXaHI3My KaTOJHOTO
BiIHOBJICHHS KHCHIO Ta BIUIMB Ha HHUX mpupoan Metany. CyMicHE TpOTIKaHHS
KaTOJHUX TPOIIECIB: BUIIICHHS BOJHIO Ta OCAPKCHHS METajly, BUIUICHHS BOIHIO Ta
BIIHOBJICHHSI KUCHIO. BU3HAaUEHHS MIBUIKOCTI €JIEKTPOJHOIO MPOIIECY 3a CTPYMOM
nojspu3zaiii. PeanbHi 3aJ€XKHOCTI IIBUJIKOCTI TIPOIIECY BiJ TMOTEHIIANy Ta
MOJISIpU3AIliiH1 KPUBI.

PO3/ILI 2

KOPO3IA METAJIIB. OCHOBIHI ITOHATTA TA KITACUDIKALILA

Busnauennss monsTTst "koposis MertamniB". OCHOBHI MPUYUHU KOPO3IMHUX
npoiieciB. PO3MOBCIOKEHICTh KOPO3ii B PI3HUX Tajy3sX HAPOIHOTO rOCIoAapcTBa
Ta 3Ha4YEHHsI 0OPOTHOM 3 KOPO3i€I0 Il EKOHOMIKM Kpainu. Hayka npo xopo3ito Ta 1i
ictopuyHuil  po3BUTOK. Kiacudikamis KOpo3iMHHMX TMPOLECIB 33 MEXaHI3MOM,
yYMOBaMU MPOTIKAHHS, XapaKTepOM pyHHYBaHHS.
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5.2.1 Kopo3sis MeTaniB B e1eKTPOJIiTaX

XiMIYHUHA  Ta  €JIeKTPOXIMIYHMN  MEXaHI3MH  PO3UYMHEHHS  METAJIB.
Enextpoximiuna koposis. I[IOHATTS Tpo KOpO3ik0 3 BHUTICHEHHSM BOJHIO Ta
BIIHOBJICHHSIM KHCHIO. [HIII MOXXJIMBI OKHCHHUKM B KOPO3IMHHX mpoliecax.
TepMoarmHaMiuHa MOXKJIUBICTB ""CAaMOBUIBHOTO PO3UMHEHHS" METaJIiB.

AHOJTHI POIIECH MPH KOPO3ii METaIiB

Tepmoaunamiuni ocHoBu. Kiacudikaiis anogHux rmporieci. Jliarpamu
[Typ6e. 3akOHOMIPHOCTI aHOJHOTO PO3YMHEHHSI METajiB. EnekTpoxiMiduHi peakiii
nepexony. Ilepenanpyra nmepexony. Kimacudna 3aie)KHiCTh MIBUIKOCTI PO3UNHCHHS
MeTajiB, BiJ MOTEHIIaNy (PIBHSAHHS KIHETUKH aKTHBHOTO aHOJHOTO PO3YMHEHHS).
[lepenexcrnoHeHITITHII MHOXKHHUK SIK XapaKTEPUCTHUKA CTaHy MOBEPXHi.

KaroaHi npotiecu enekTpoxiMiyHOi KOpo3ii MeTaiB

Koposist meTainiB 3 BogHEBOIO Aenoisipusaiieto. Cxema mpoiecy. XapakTepHi
O0COOJIMBOCTI KOpPO3ii MeTajiB 3 BOJHEBOIO JACHoJisipu3aliicro. MeToau 3axucty
MeTajiB y po3unHax kucioT. Koposis MeTalliB 3 KUCHEBOIO Jenoisipu3aiiiero. Cxema
npoiiecy. OcoOIMBOCTI KOPO3IMHUX MPOIECiB 3 MU(DPY31HTHUM KOHTPOJIEM. 3aXUCT
METaJiB BiJl KOPO3ii B HEUTPAIBHUX EJIEKTPOIITaX.

Crneundivyni BUIM KOPO3ii METAIIIB

[TitinroBa koposis. EnekTpoxiMiyHi 3aKOHOMIPHOCTI Ta MexaHi3M. Poib
aH10HIB. MeTo M BU3HAYEHHS CXMJIBHOCTI METaJliB J0 MITIHIOBOI Kopo3ii. MeToau
3axucTy. MDKKpHCTAIITHA KOPO3id. 3aKOHOMIPHOCTI Ta MeXaHi3M. BmiuB ckiany
criaBy Ta Jomimok. HoxkoBa koposis MeTaniB. MeToau BH3HAYEHHSI CTIMKOCTI
METaJiB O MIKKPHUCTAIITHOI Kopo3ii. Meronu 3axucty. KoposiitHo-mexaHiuHE
pyliHyBaHHs MeTaniB. KoposiiiHe po3TpiCKyBaHHA II1J] HaNpyKeHHsIM. Brums
UUKIIYHUX HamnpykeHb. KoposiitHa Btoma. CrnocoOum 3axucty. KairamiiiHa,
eposiiiHa Ta ¢peTiHr-kopo3is. BojgHeBa KOpo3is MeTaliB B EJIEKTPOJITUUYHUX
cepenoBuiax. Bomuee okpuxueHHs. HaBogHioBaHHS Ta KIHETHKAa pO3psAy 10HIB
BoAHIO. BrumB cknamy Ta crpyktypu mnoBepxHi. Crmocobu 3axucty. [llinmmHHa
koposis. Koposis min BrumBoMm Onykatouux cTpyMiB. OcoOIMBOCTI, MEXaHI3M 1
METO/IH 3aXHCTY.

Kopo3is MeTamniB y npupoJHUX 1 TPOMUCITIOBUX YMOBax

AtMocdepna koposisi mertaniB. Knacudikaris Tta mexaHisM arMmochepHoi
Koposii mertaniB. KonmeHcaiisi Bojoru Ha moBepxHi Merany. OcoOnmMBOCTI Ta
KOHTpOJItor04i crajii. @akTopu aTMocPepHOi Kopo3li MeTaliB. 3aXUCT METAJIB Bij
atMocepHoi koposii. IligzemMHa kopoziss MetamiB. ['pyHT 4K KOpoO3iiiHe
cepenoBuile. Mexani3m 1 knacudikaiis miazeMHoi kopo3sii metaniB. Kontposroroui
CTajii, XapakTepHi OCOOJUBOCTI, (PAKTOPU Ta KIHETHKA. 3aXUCT METaliB Bij
nia3eMHOI Kopo3ii. Mopchka kopo3isi. Mopchka BoAa, SIK KOPO3iiHE CepeloBHUILE.
Mexani3M 1 0coOIUBOCTI MOPCHKOI KOpo3ii MeTaniB. DakTopu, sKi BIUIMBAIOTh Ha
MOPCHKY KOpO3iI0 METalliB. 3aXHCT METaliB y MOpPCHKiid Boji. Koposis merainiB y
npicHii Boi. Kopo3ist MeTaniB y po3ruiaBax elIeKTpOiTiB. EnekTpoaHi moTeHIiamm
B PO3IUIABJICHUX EJIEKTPoJiTax. MexaHi3M 1 XapaKTepHI OCOOJIMBOCTI KOPO3ii
METaJiB y pO3IUIaBIICHUX elIeKTposiTax. Koposis MeTamiB y po3IIaBIeHUX METallax.
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MexaHni3m pyiHyBaHHsI. BrumB pgomimok y pigkomy wetani. KasiTamiifHo-
€pO31MHUM BIUIMB PIIKUX METAIIB Ha TBEP/l. MeToau 3aXUCTy.

5.2.2 Kopo3sis MertaniB y ra3onoaioHux cepemoBuinax. OKCHUJIHI TUTIBKM Ha
MeTanax.

TepMoaumHaMiuHa MOKJIMBICTh Ta30BO1 KOpo3ii MeTamiB. PeakiriitHa 31aTHICTD
1 TepMOJWHaMiYHa CTIMKICTh MPOJYKTIB Ta3oBoi kopo3sii. Knacudikaiis mIiiBok.
YmoBa cyninpHOCTi. HanpyskeHHs B IUTiBKax Ta ix pyiHyBaHHS. MacomnepeHeceHHs
Ta EJNEKTPOIPOBIIHICT, MPOAYKTIB KOpo3ii MeTanmiB. TBepal €NeKTpOTiTH Ta ix
kinacudikaiis 3a TUIIOM HEBIOPSAKOBAHOCTI, BJacHa, aoMmimkoBa. CTpyKTypHa
HEBIOPSAIKOBAHICTh. AMOP(QHI enekTpoiTi. Peakii 3 yuacTio nedexTis.

Kinetnka razoBoi kopo3ii MeTasiB

Cxema Ta JiMITYyIOUl CTali OKHCIEHHS MeTaiiB y rasax. JIiHIiHMI 3aKOH
okucieHHs. Pa30BUi CKIIAJl OKAJIMHU Ta JllarpaMa CTaHy MeTall-KiUCceHb. BuBeneHHs
napaboIiYHOrO0 3aKOHY OKHCIEHHS MeTaniB. AHami3 MapabojidyHOro 3aKoHY.
EnexTpoxiMiyHa MoOJeidb MapadoJIyHOTO 3aKOHY OKucieHHs. Jlorapudmiuamii
3aKOH OKMCIIEHHA. barapoiapoBi OKCH/IHI MITIBKUA. Y TBOPEHHS JEKUIBKOX IIIapiB 3a
Banenci. Oxucnenns crmaBiB. Teopiss Barumepa - Xaydde. Teopis CmipHoBa.
Teopis Tuxomiposa. [loaBifiHI OKCHUIM B OKaJUHI. BHYTpIIIHE OKUCIIEHHS CIIJIaBIB.

BruivB BHYTpIIIHIX 1 30BHINIHIX (PAaKTOPIB HA KOPO31I0 METAIB Y Ta3ax.

Bmiue Temneparypu, ckiaay Ta THCKY ra3oBoi ¢a3zu. BucoxoremmneparypHa
nacuBaiis. BIUMB MIBUAKOCTI pyXy Tra3omnogiOHOTO CEpeioBUIIA Ta PEXUMY
HarpiBy. BIuB ckiiaqy Ta CTpYKTYpH CIUIaBy, Ae(opMallii METally Ta XapakTepy
0oOpoOKM MOBEpPXHI MeETaliB. 3aXHUCT METaliB BIiJl ra3oBOi KOpo3ii. 3axoiu IIo
3MEHILEHHIO OKHCJEHHS METaJiB 1 pallOHAIbHOMY BHKOPHUCTAHHIO JIETYIOUUX
€JIEMEHTIB.

Teopiss MPOTUKOPO3IMHOTO JIeTyBaHHS Ta KOPO3ilHA CTIAKICTh METamiB 1
crutaBiB OCHOBHI MPUHITUIIN TPOTUKOPO3IMHOTO JIETYBaHHSI

[IpoTuxopo3iifHe JIeTyBaHHSI METAJIIB K OJIMH 3 OCHOBHUX METO/IB OOpOTHOM
3 koposzieto. [lnsixu miABUIIEHHS KOPO31MHOI CTIHKOCTI METaliB JIETYBaHHSIM.
OOrpyHTYBaHHS BHOOPY KOPO3IMHOCTIMKMX CIUIABIB 3a XapaKTepoM KOpO31HHOT
CTIMKOCTI Ta CTpyKTyporo. CTBOpeHHS EKOHOMHO-JIETOBAaHHWX Marepiais,
MOBEPXHEBE JICTYBaHHS.

3aii30, ByTJIeleBl Ta HU3bKOBYTJIEILIEB] CTal

['a3oBa KOpO3ist 3amiza Ta CTalll: OKHUCJICHHS, 3HEBYIJICUCHHS, BOJHEBA
KPUXKICTb, PICT YaBYHY. EJIeKTpoxiMIuyHa KOpO3is 3aj1i3a Ta CTalli: TEpMOJUHAMIYHA
CTIMKICTb, BIUIMB 30BHIIIHIX 1 BHYTpimHIX (aktopiB. [IpobGrema kopo3iifHOTO
PO3TPiCKYBaHHS Ta HaBOJHIOBAHHS HU3bKOJIETOBAHMX ByTieneBux craieit. Koposis
B CIPKOBOJIHEBUX CEPEIOBUIIAX.

Kopo3iiiHOTpHBKI CIUIaBH HA OCHOBI 3a1i3a

Knacudikariiss KOpo31MHOCTIMKMX CIUTaBIiB 3a CKJIAJOM 1 CTPYKTYpOIO.
[Tpu3HaueHHs OCHOBHUX JIETYIOUUX KOMITOHEHTIB 1 pOJIb JOMIMIOK. XPOMUCTI CTaJi.
CrtpykTypa Ta KOopo3iiiHa CTiiKicTh. [liBUIIIEHHST KOPO31iTHOT CTIHKOCTI XPOMHUCTHUX
CTaJiel TPOTH Ta30BOI Ta EIEKTPOXIMIYHOI KOPO3il MOJATKOBHM JIETYBaHHSIM.
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Bucokouncti QepuTHi cTaii, XpOMOHIKENEBl ayCTeHITHI cTami. BrumB BMicTy
XpOMY, HIKENI0, BYIJICIIO Ta MiJAl Ha CTPYKTYpY XPOMOHIKEJIEBUX CTaJleH.
KoposziitHa CTIHKICTh (TPUBKICTB) cTaneil. XpOMOHIKEIEB1 CTall, iX 0COOJIMBOCTI Ta
3acTocyBaHHA. JIokanbHI BHIM KOpPO3li XPOMHUCTHX 1 XPOMOHIKEIEBUX CTaJei:
MDKKPHUCTAJIITHA, MITIHTOBa, KOPO3iiiHE PO3TPICKYBaHHS, IIIIJIMHHA KOPO3isl.

KoposiitHoTpuBki yaByHHU. JIeryBaHHS 4aBYHIB sUIs ITIABUIICHHS 1X CTIMKOCTI
MIPOTH Ta30BOi Ta eIEKTPOXiMiuHOT Kopo3ii. Kimacudikariis Ta o61acTi 3acToCyBaHHs
KOPO31MHOTPUBKUX 4YaByHIB. l[lepcreKkTWBH MiABUIICHHS KOPO3IMHOI TPHUBKOCTI
CIUIaBIB HA OCHOBI 3ami3a. AYCTEHITHI cTam (XpoMOMapraHelbHIKENIeBl,
xpoMomapraniieBi). Hepskapitoui crani migBumeHoi MimHocTi. CIutaBu Ha OCHOBI
3amizi Ta Hikemo. J[BomrapoBi Mertanmu. KoposiiiHa TpUBKICT HaWOLIbII
PO3MOBCIOIKEHNX KOHCTPYKLIHHUX KOJHOPOBHUX 1 OJIATOPOTHUX METAIB

EnexTpoximiuna koposis mimi Ta ii cmiuaBiB. TepMoawmHamika Tporiecy.
Jiarpama ctaHy MiJb-BOJIa. 3arajibHa Ta MiClieBa KOpo3id Mial Ta ii CIUIaBIB B
enexkTpoiitax. ['azoBa kopo3zis migi. TeopeTuuHi OCHOBU MIABUIIEHHS KOPO31HHOL
CTIMKOCTI MiJHUX cIUiaBiB. bponsa, natryns. KoposiiiHe po3TpicKyBaHHSA Ta
3HEIIMHKYBaHHA JaTyHi. Hikenb 1 foro craBu. EnekTpoxiMidyHa KOpo3is HIKEINO.
Jliarpama ctaHy HiKeIb-BOJA.

3aranpHa Ta MiclieBa KOpPO3isi B eleKTpoiiTax. ['a3oBa KOpo3is HIKENIO.
3acToCcyBaHHS Ta TEXHIKO-€KOHOMIYHI IMOKA3HMKU CIUIaBIB HIKENIO. AJIFOMIHIM Ta
Horo craBu. EnxexTpoxiMiuHa Kopo3is anoMiHi. Jliarpama ctany anroMiHIM-BOA.
3aranpHa Ta MICIEBa KOpPO3isl B €JIEKTpodiTaXx. MIKKpHUCTaITHA KOPO3is, KOPO3iiiHe
PO3TPICKYBaHHSI, pO3IIAPOBYIOYA, MITIHIOBA KOPO31s aTIOMIHIEBUX CIUIaBiB. Metoau
iX ycyHeHHs. MarHiil Ta fioro cruiaBu. EnextpoxiMiuHa kopo3is mardito. Jliarpama
CTaHy MarHii-Bojia. 3arajbHa Ta MiCIieBa KOPO3is B €JIeKTpoJiiTax. ['a3oBa Kopo3id
MmarHito. KoposiitHa CTIHKICTh CIJIaBIB HA OCHOBI MarHito. JIokanbH1 BUIM KOPO3ii
MarHi€BUX CIUIaBIB 1 METOJIU 3aXUCTy. THUTaH 1 HOTO CIUIaBH.

EnextpoxiMmiuHa kopo3sis TuTaHy. Jliarpama ctaHy TuTaH-Boja. CXUIBHICTh
n0 macuBaiii TutaHy. ['azoBa Koposis. TeopeTuyHi OCHOBU CTBOPECHHS
KOPO31HHOCTINKUX TUTAaHOBUX cIijiaBiB. CoJjieBa KOPO3isi TATAHOBUX CIUIABIB.

Koposziitna tpuskicte Ta,Nb, Be, Mo, W.Zn. EnekTpoximidyHa KOPO3isi:
TePMOJIMHAMIKA TIPOIECy, PIBHOBaXKHI JiarpaMyd CTaHy CHUCTEMHU MeETal-BOja,
3arajbHa Ta MiclieBa KOpo3is, MacuBHICTh. ['a3oBa kopo3ig. CriiaBu Ha X OCHOBI, iX
KOpO3iiiHa TPUBKICTb.

OxopoHa mpari npu poOOTI 3 OepwiieM 1 paaiOaKTUBHUMH MeETaJaMHu.
Koposiitna TpuBkicts Au, Pt, Pd, Ag 1 ix crnasiB. Koposiitna TpuBkicts Cci, Pb, 5m,
2n, Co. TepmoauHaMika Ta KIHETMKA OKHUCJIECHHS. MeToau MNpPOTHUKOPO31MHOTO
JIETyBaHHsI Ta 00JIaCTi 3aCTOCYBaHHS.
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PO3JILI 3

[TPOTUKOPO3IMHUMN 3AXUCT

5.3.1. 3axucHI MOKPUTTSA

3axMCHI TOKPUTTA B 3arajibHiii cuctemi OOpOTHOM 3 KOPO31€H0 METANiB.
Knacudikaiis 3aXMCHMX TOKPHUTTIB 3a MarepiajlaMHi, CIOCOOOM HaHECEHHs Ta
MEXaHI3MOM 3axHMcHOi ii. ParioHanbHHIl BUOIp METOAY Ta BHUAY 3aXHUCTy BIJ
KOpO3ii.

[TigroToBKa MOBEPXHI METATIB i MOKPUTTS

Knacudikamis cnocob6iB o0poOku moBepxHi mertaniB. Crocobu 00poOku
noBepxHi MetaniB. CriocoOu 3HEKUPEHHS, TPABJICHHS Ta MOJIPYBaHHS METAIB.

Criocobu ofiepaHHsl METaJICBUX 1 HEMETAJIEBUX OKPUTTIB

[anpBaniyHMii croci® ojepkaHHs NOKpUTTIB. KiHeTnka Ta MexaHi3m
eJCKTpOKpHUCTai3alii MeTaaiB y Bual Immapy. Ejexkrpokpucramizaiis CIjIaBiB
MeTaniB. BrimB mnpuponu meTtamy, MO OCAPKYEThCS, CKIQAy EJIEKTPONITY Ta
napameTpiB €JEKTPOJi3y Ha CTPYKTYpPy Ta BJIACTHBOCTI MOKpUTTA. Makpo- Ta
MIKpOPO3CiIOI04a 3/JaTHICTh E€JIEKTPONITIB. ACOpOiHO-TuY31iMHIN MeXaHi3M
BUPIBHIOBAHHS TMOBEpXHI TNOKpUTTSA. bmuckydi mnokputta. KommosuiiiiHi
CJICKTPOXIMIYHI ~ TOKPUTTS. [ anbBaHIuYHI TOKPUTTS 3  PO3IUIABIB  COJICH.
bararomapoBi rajbBaHiYHI TOKPUTTS. XIMIYHI METOJU OJEpPXKAHHS IMOKPHUTTIB 3
BOJAHUX €JEKTPOJITIB 1 po3iiaBiB coneid. Judy3iiHuii crnocid oaep:kaHHs
NOKpUTTIB. PiBHSAHHA J1udy3ii g po3paxyHKy TEXHOJOTIYHUX MapaMmeTpiB
oziep>kaHHs MOKPUTTIB. CKiaz, 0COOJIMBOCTI CTPYKTYPH Ta BIACTUBOCTI KOPO31MHO-
Ta 3HOCOCTIMKMX IUPY31MHUX TOKpUTTIB. HamwuneHHs wetamiB (MeTami3anis).
CnocoOu Ta30TepMiYHOTO Ta IJIa3MOBOI'O HAIMUJICHHS HEMETAJIEBUX 1 METaJICBUX
nokpuTTiB. CrocoOM BaKyyMHOIO HanWJIEHHS METaliB: TEpMIYHE Ta KaTOAHE
HalMJICHHS, 10HHE oca/pkeHHs (iMmuiaHtaris). OpepkaHHS MeETaleBUX 1
HEMETAJICBUX TOKPUTTIB 3aHYPEHHSIM Yy PO3IUIaB, HAIJIAaBKOIO Ta OIUIABJICHHSIM.
[InakyBaHHS MeTaJiB MPOKAaTyBaHHAM 1 BUOyxoM. JlazepHa oOpoOKka moBepxHi.

5.3.2. 3axucHi MeTaJeBl MOKPUTTS

Mingni mokputta. OcoOnuBocTi MinHeHHs. JlatynyBanusa. [luHkoBI Ta
IIMHKBMICHI TTOKpUTTA. ["anpBaniuHe kaamyBaHHs. OJIOB'sIHI Ta CBUHIIEBI TTOKPUTTI.
AmominieBl nokputts. [loxkputts Tanbdan", TambBamom" Ta "lluakpomer".
Oco0MMBOCTI MEXaHI3My 3aXHCTy CTajil BiJl aTMOC(hEpHOI KOpO3il OJIOB'SHUMH Ta
QIIOMIHIEBUMH TOKPUTTAMH. Judy3iiiHe aniTyBaHHS METaliB IJs MIABUIIECHHS X
xapocrtiiikocti. HikeneBl mokputtsa. EneKTponiTHUHE Ta XIMIYHE HIKEJTIOBaHHS.
bnuckyue HikenoBaHHsA. bararomaposi Ta 6araTOKOMIIOHEHTHI MOKPUTTS. HA OCHOBI
HiKeJ0. XpOMOBI Ta XpPOMBMICHI MOKPUTTS. EJNEKTpONITHYHE XPOMYBAHHS Pi3HOTO
npusHaueHHs. Jludysiline XpoMyBaHHs, TUTaHYBaHHS, ITUKYBAaHHS Ta aJiTyBaHHS.
Bakyymuanmieni mokputts. [TokpuTTs 3 6;1aropogHuX ipiKiCHIX METaiB.’

5.3.3. 3axucHI HEMETaliYH1 HEOPTaHIYH1 Ta OPTaHIYHI MOKPUTTS

Heopraniuni  xoHBepciiiHi  mokputTs.  OKCHAYBaHHS  XIMiYHE  Ta
CJICKTPOXIMIYHE QIIOMIHIIO, MarHilo, 3ajia3a, Mial Ta iX CIulaBiB. XpOMYBaHHSIO
®docdaTtyBaHHS CTadi B TOpsYUX 1 XOJOJHUX po3urMHax. HeopraHiuHi MOKPUTTA
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(HamwIeHi, HAIUTaBJIGHI TOIO) OKCHUAHI, CHJIIKAaTHI, CKJIaJl Ta KEPMETHI.
Jlakogap6osi mokputts (JI®II). Knacudikamis Ta xapakrepuctuka JIDII.
Kom6inoBani mnokputtsi JIDII. [TomGinoBani mokputts wmetan-JIOII. Ckian 1
MexaHi3M 3axucHoi aii JI®II. Meroau nmociipkeHHS Ta KOHTPOJIO 3aXHCHUX
MOKPHUTTIB.

OOpoOKka  KOPO3IMHOrO  CEepeloBUINA, E€IEKTPOXIMIYHMNA  3aXUCT  Ta
palioHaIbHE KOHCTPYIOBaHHS

5.3.4. 3axucHi atMocdepHu.

[Mpunuun nigdopy 3axucHuX arMmocdep. Knacudikaiis Ta xapakTepucTHKa
3aXUCHUX atMmocdep i CTallel, KOJbOPOBUX METAJiB 1 CIUIaBiB. Y CTAHOBKHU IS
CTBOPEHHSI Ta KOHTPOJIIO 3aXMCHUX aTMmochep. MeToau 3MEHIICHHS OKHUCICHHS
MeTaliB. 3MEHIICHHS BMICTY JAemnojspuzaropa B enekTpoiiTax. Helrpanizamis
Kucaux cepenoBuil. Koposiss mnpu  BIAKIAAEHHI COJIEH TBEPAOCTI  BOIM.
3actocyBaHHg  1HTIOITOpIB  Kopo3ii  metamiB. Kmacudikamiss — iHriGiTopis,
edeKTUBHICTh, MeXaHi3M Aii. TeopeTruHi OCHOBH MiAOOpPY 1HTIOITOPIB y PI3HUX
cepenoBuiax. [Hri6ITOpH KOpO3ii B KHUCIHUX cepenoBuIlax. [Hribitopu Kopo3sii
METaJiB y BOJHUX pO3YMHAX coJyied Ta JyriB. [Hribitopu armMocdepHoi Kopo3ii
MeTaiiB. [HridiTopu Kopo3ii MeTaliB y HEBOAHUX PIAKUX CEpeIOBUIIAX.

5.3.5. EnexTpoxiMiuyHuM 3aXHUCT.

Karonumit 3axuct. IlpuHnunu Tta edextuBHicTh MeToay. Kartomni cranii
3axucTy. BuxiiHi 1aHi Ta METOAM PO3PaxXyHKY CTaHIId KaTOAHOTrOo 3axucTy. Tumw,
pO3TallyBaHHS Ta PO3PAXYHOK aHOAHUX 3a3emieHb. [Iporexkropuuit 3axuct. CyTh
METOJy, MOro 3acTOCyBaHHSI Il 3aXHCTy pI3HOTO oOOnanHaHHsA. 3o0Ha Ail
IMPOTEKTOPIB, iX PO3TAllyBaHHS Ta PO3MIPH, MaTepiall, METOIU KpirieHHs . OCHOBH
MPOEKTYBAHHS MPOTEKTOPHOIO 3aXUCTy Ta HUISAXHA MO0 BAOCKOHAIECHHSA. AHOIHUN
3aXUCT, WOTO MPHUHIIUAIK Ta 3aCTOCYBAaHHS JJIsl METaJiB, CXWJIBHUX JI0 TacHBAIlii.
Perynsaropu moTeHIiany Ta eneKTpoAu MopiBHAHHSI. OCHOBU MPOEKTYBaHHS Ta
TeXHIYHa peanizaiis. Metoau aHogHOTO 3axucTy. OliHKa HeOe3MeKu KOpo3ii Bif
omykarounx ctpymiB. [lomepemxeHnHss BAHUKHEHHS OJyKarouux cTpyMiB. [Ipunimm
SJIEKTPOJPEHAKHOTO 3aXMCTy Ta WOTO MpaKTUYHA peajizailisi B BUNAJAKY aHOIHOTO,
KaTOJHOTO Ta CTPYMYy, IO 3MIHIOEThCS. [IpocTuii, monsipu3oBaHuil Ta MOCUIICHUIM
JPEHaX.

5.3.6. 3axuct Bix Kopo3ii Ha cTajil MIPOEKTYBaHHs, 30MPAaHHS Ta EKCIUTyaTallii

BmiivB eneMeHTIB KOHCTPYKIII Ha KOpo3iiiHi mnpouecu. HeonHOpiAHICTH
MeTaneBoi mnoBepxHi. Hampyxkeni nuisHku. By3bki 3a3opu. BakkomocTynHi Ta
BAXKKOOCYIIIyBaH1  JUISTHKH.  3acTiiiHi  30HM. Jlokami3oBaHe  MOCTYIUICHHS
Kopo3iiiHoro cepeaoBuina. OCHOBHI NPUHIMIMN PAI[lOHAIIBHOIO KOHCTPYIOBAHHS.
BifcyTHICTh HECHPHUSTIMBUX METAJIEBUX KOHTAKTIB a00 iX 3HEIIKOJKEHHS.
BpaxoByBaHHs Ta mociaOieHHsS MEXaHIYHUX BIUIMBIB. YCYHEHHS HaIpY>KEHUX 1
BKKO JOCTYITHHUX JUISTHOK, a TaKOX 3acTIMHUX 30H. CTBOPEHHS YMOB JPCHAXKY.
3MeHIIeHHST KUIbKOCTI 3a30piB. 3amoOikHI mpuctpoi. Bumorm m0 TexHOJIOTii
BUTOTOBJICHHS amapaTypu. Bulip wmertamy 3axienku. KapOyBanns mBiB. BuOip
3BapHHUX enekTponiB. [IpaBmma 3BaproBaHHs. Tepmiuna oOpoOka 3BapHOTO IIIBA.
[TpoekTyBaHHS 3aXUCTy BiJ KOPO3Ii.
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5.3.7. 3acTocyBaHHSI HEMETAJIEBUX MaTepialiB

OcHOBHI XIMIYHO CTifiki HemeTajeBi Matepianu (kiacudikaiis). Buau
XIMIYHOT'O PyHHYBaHHS HEMETAJIEBUX MaTepialiB.

Cximan ta OyqoBa CHIIIKATHUX MatepiajiiB, BUCOKOMOJEKYISPHUX CHOJYK 1
KOMIO3HUIIIMHUX MaTepiaiaiB Ha iX OCHOBI.

Metoau miABUIIEHHS CTIMKOCTI HEMETAJICBUX MaTepiajiB 10 Jii arpeCHBHUX
cepenoBull. MexaHoTepMmidyHa, pajialliiiHa, yiabTpa3ByKoBa 0O0poOKa IOJMEPiB.
BBeneHHs1 HarmoOBHIOBAYiB 1 cTabini3aTopiB. MeToIM BU3HAUEHHS XIMIYHOI CTIHKOCTI
HEMETAJICBUX MaTepialliB.

TepMOCTIKICTh  HEMETAaJIeBHX  MarepiagiB 1 MeToad il OIHKH.
TepMopaecTpyKilisi Ta TEPMOOKHUCIICHHS MaTEpialiiB OPraHiuHOTO MOXOKCHHS.

CopOmist  iHepTHOI Ta HeiHepTHo'l' napu HEMETaJICBHUMH MaTepialaMu.
[Tporiecu mepeHeceHHs Mapu Ta rasiB y HeMeTaleBUX MaTepianax. [IpOHHKHICTB
noyiMepHux MmatepianiB. l[lepeHeceHHs JETIOYMX 1 HENETIOYUX EJIEKTPOJITIB.
MeTonu BU3HAaYEHHSI TPOHUKOCTI.

Hedopmartiss Ta MIIHICTh TOJIMEPHUX MarepianiB. Bucokomiactuyna
nedopmailisi Ta perakcaiiiHi sBuila B moiiiMepax. KiHeTWyHa Teopis MIIHOCTI
C.I.KypkoBa. JIoBroBi4HICTh TBEPAUX TN il HABAaHTAXXEHHSIM. MOJTyJIb MPY>KHOCTI
KOMITO3UIIIMHUX MartepiaiiB. BrumB matpui ta nucnepcHoi ¢a3u Ha hopMyBaHHS
MEXaHIYHUX BJIACTUBOCTEW. BIIWB TpaHUIll pO3ALTy MK KOMIIOHEHTaMU Ha
MEXaHIYHl BJIACTUBOCTI, MPOHUKHICTb 1 XIMIYHY CTIMKICTh KOMIIO3HUIIHHUX
MarepianiB. OIiHKa MaTepially 3a BJIACTUBOCTAMH HOro KoMmnoHeHTiB. Kopo3iiine
PO3TPICKyBaHHSA HEMETAJIEBUX MaTepialiB B arpECUBHUX CEPEAOBHILAX.

MeTonu BU3HAUEHHS JIOBFOBIYHOCTI HEMETAJIEBUX MaTEpIaliB B arpeCUBHUX
cepenoBuniax. Koposist 6eToHy Ta 3a11300€TOHY.

PO3/ILI 4

METO/I1 KOPO3IMHUX JJOCJIXEHB 1 BUTIPOBYBAHbB

5.4.1 Knacudikamiss meroniB. Kputepii CTIHKOCTI 10 pi3HUX BUIIB KOPO3ii.
[Tpuckopeni BunmpoOyBaHHS, iX MepeBaru Ta oOMexeHHs. MeTonu BUMPOOYBaHHS
Ha Tra30By KOpo3ito. BunmpoOyBaHHS HAa KOPO3it0 B €JIEKTPOJITUYHUX CEPEAOBUINAX.
[ToTeHmiocTaTuyuHi Ta TaJlbBAHOCTATUYHI METOAM TMOJSAPHU3AIIAHUX BUMIPIOBAHb. -
Meton mnonsipuzamiiHOro omopy. XIMidHI Ta €JIEKTPOXIMIYHI METOAM OLIHKH
CTIMKOCTI 0 MIXKPUCTAIITHOI Ta MITIHIOBOI KOpo3ii. BUnpoOyBaHHsS Ha KOHTAKTHY
Ta IUJIMHHY KOpo3it0. BunpoOyBaHHsS Ha KOPO3iIO MiJl HAIPYKEHHSM 1 KOPO31HHY
BToMy. Harypni Ta BupoOHMY1 BunpoOyBaHHs.-“KoHTponb KoOpo3ii B yMOBax
eKCIUTyaTallii.

5.4.2. BuB4eHHs Ta MOJEIIOBAHHS MPOLECIB KOPO31i Ta 3aXUCTy METAJIIB

Ponp opmanizamii Ta MaTeMaTUYHUX METOJIB MPU MOJICITIOBAHHI MPOIIECIB
Kopo3ii Ta 3axucty MeTanmiB. [imoTe3u, Mojenb, MapamMeTpu ONTHUMI3aIlii.
[lnanyBaHHS €KCIIEPUMEHTY: BHOIp Mojeni Ta rinoTe3n. KpokoBuW TPHHITUIM
poBeNeHHs ekcriepuMenTy. [loBHui daktopHuil miuaH. MakTopu Ta mpaBwmia ixX
BuOOpy. Po3paxyHOk Koe(dimi€eHTIB MaTeMaTHYHOI MOJENl Ta iX 3HAYUMICTh.
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Hpo6oBuii ¢aktopuuii mian. CratuctuyHa oOpoOKa pe3yibTaTiB €KCIIEPUMEHTY.
PamwxyBanus  ¢aktopiB. BusHauenHs 3HaumMocTi  ¢aktopiB. IlepeBipka
afgekBaTHOCTI Mojeni. [lpuiHATTS pimeHs mcias modynoBu Mozeni. Pyx 1o
ONITUMYMY: KPyT€ CXOJDKCHHS, TIOCIiJOBHE CUMILICKC-TIIAHYBaHHSI.
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I''TABA 6. Heopraniuna ximis

PO3A1J 1

6.1.1. Ipeamer ximii. Ii micue cepes iHIMX NPUPOAHMYMX HAyK. IluTaHHs,
K1 BUBYa€ HeopraniyHa ximis. OCHOBHI €Tanmu PO3BUTKY HeopraniuHoi ximii. Posb
G13UKO-XIMIYHMX METOMIB AOCTIHKCHHS ¥ TCOPETUYHHX ITUCIUIUIIH Y PO3BUTKY
HEOpraHiuyHoi xiMii. 3HaUe€HHSI HEOPTaHIYHOI XiMii AJi1 HApOJHOTO TOCIOAApPCTBA i
o0oponn kpainu. Exosoriuni mpoOiieMd €KCTEHCHMBHOTO 3POCTAaHHS XIMIYHOI
npoMHUCIOBOCTI. XiMig Ta Qinocodis. [IBi ¢dopmu icHyBaHHs MaTepii. 3B’ 30K
matepii Ta pyxy. CmiBBigHomeHHs Eitnmreitna. Enepris npu  XiMiuHUX
NEPETBOPEHHAX. BiIHOCHICTh 3aKkOHY 30epeeHHs Macu. 3aKOoH 30epeKeHHs
Marepii.

6.1.2. OcHOBHI 3aKOHH XIMIYHO1 B3a€MO/Iii: 3aKOH ABOTapo, 3aKOH CTaIO0CTI
CKJIaJly, 3aKOH KpaTHHX BIJIHOIIEHb, 3aKOH €KBIBAJICHTIB. ATOMHA OJMHHUIIS MacHu.
Yucno ABoraapo. BuzHaueHHs aTOMHUX Ta MOJBHHMX Mac (3a 3aKOHOM ABOTraJipo,
dopmynoro MengeneeBa-Knanelipona, 3a BIJHOCHOIO TYyCTMHOIO TasiB, 3a
eKBiBaJIeHTaMHu, uepes npaBuiio romonra-I1ti). Busig xiMiuHux dhopmy.

PO3/ILI 2

OCHOBU XIMIYHOI KIHETUKHU 1 TEPMOJJVHAMIKI

6.2.1. Cnocobu BHUpaXeHHS KOHIEHTpAIlld pearyldux pEeYoBUH MPHU
MPOXOJIP)KEHHI TOMOTE€HHUX MPOLECIB, CIIOCIO BUPAXKEHHSI IIBUIKOCTI TAKUX PEAKIIIH.
[IoHATTS NpPO TOMOTE€HHI Ta TEeTEPOreHHl NpolecH. BriMB KOHLEHTpauii Ha
IIBUJIKICTh TOMOT€HHHMX TMpoleciB. Buij 3akoHy nirouux mac. DI3MYHHUN 3MICT
KOHCTAaHTW IIBUJKOCTI peakiii. Bupas nans 3akoHy [Ail0YMX Mac y BUOAAKY
reTeporeHHuXx peaxkuid. IIoHATTS nOpo MNOPAIOK Ta MOJEKYISPHICTh peakIlii.
[ToHsATTS MpPO MEXaHI3M MapajelibHUX, MOCIIJIOBHUX Ta CHPSHDKEHHX peakiii (3
a0CTpaKTHUMU MPUKITAIAMH).

6.2.2. BrmmB Ttemmeparypu Ha IIBUAKICTH TOMOTEHHUX  PEaAKIIii.
HeoOximHicTh eHepreTuyHOol MiATOTOBJICHOCTI MOJIeKyn peakiii. [loHsaTTs mpo
eekTuBHI Ta HeeEKTHUBHI 31TKHEHHA. P0o3Mojiia yacTok 3a eHeprisMu MakcBena-
bonpimana. Enepris  aktuBariii XiMiuHOi peaxiiii. PiBHSHHS TemmepaTypHOI
3aJIEKHOCTI KOHCTaHTH IIBUAKOCTI peakiii Appeniyca. MeTonn BU3HaYeHHs eHeprii
aKTHBAllll TPOIECy Ta MEepPeeKCINOHEHIIMHOrO 4YjeHa pIBHAHHS AppeHiyca 3
eKCIIEpUMEHTaIbHUX JaHuX. EHepreTuuHi aiarpamu peakuii (eHeprisi - KoopJauHata
peaxiii).

6.2.3. Ilonarts npo katamizaTopu. Teopis MPOMDKHHMX CHOJYK. Brus
KarajgizaTopa Ha MIBUIKICTH NPSIMOTO Ta 3BOPOTHOro mnpoleciB. [loHATTS mpo
TEOPII0 AKTUBHOTO KOMILIEKCY Ha MPUKJIAl B3a€MO/11 BOJHIO 3 HOAOM.

6.2.4. O60opoTHI Ta HEOOOPOTHI XIMIYHI TPOIECH. 3MIHA MBUAKOCTEH MPSIMOT
Ta 3BOPOTHOT TOMOTEHHHUX PEAKIi B Yaci Ha MPUKIIAJlI B3aEMO/IIi BOJHIO 3 KUCHEM.
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BusHauenHsi crany xiMiyHOi piBHOBaru. BuBij BUpasy s KOHCTaHTU PIBHOBAaru
polecy.

6.2.5. 3cyB xiMIyHOi piBHOBaru. BIIMB 3MIHM KOHIIEHTpallli Ta THUCKY B
cucremi Ha craH piBHoBaru. Ilpunnun Jle-Illatenre. BwuBim Bupazy mis
TEMIIepaTypPHOI 3aJIeKHOCTI KOHCTAHTH PIBHOBArv mporecy. BusHaueHHs! eHepreTHaHOro
edexty (eHTanbIii) Tpolecy 3 EKCIEPUMEHTAIbHUX JaHUX TMpPO KOHCTAHTH
PIBHOBAru peaxiiii Ipu pi3HUX TeMIIepaTypax.

6.2.6. IlonsaTTs mpo TepMoaAMHaMiKy. Bu3HaueHHA cHUCTEMH, 130JIbOBAaHOI
cucremu. [loHATTS mpo BHyTpimHIO eHeprito. llepmmii 3aKoH TEPMOAMHAMIKH.
3B’S30K MK TEIUIOTOIO, pOOOTOIO, Ta 3MIHOIO BHYTPIIIHBOI €HEPTii MPHU MPOIIECi.
BuBin Bupa3sy [uisi €HTajbMil (TEIJIOBMICTY) CUCTEMHU.

6.2.7. Entanbmis sik yHkiis crany. 3akoH ['ecca, iioro umtoctparis. [ToHsaTTs
PO CTaHIAPTHUN CTaH 1 CTaHJAPTHI eHTabIli yrBopeHHs. CTaHIapTHA €HTaNbIIs
XIMIYHOTO Ipolecy. 3aCTOCYBaHHs 3aKoHy l'ecca Juisi OOYMCIIEHHS CTaHIAPTHUX
CHTAJIBITIIN XIMIYHUX MPOIIECIB.

6.2.8. IloHaTTs npo Apyruii 3aKoH TepMoauHaMiku. [IOHATTS mpo eHTpormio
K Mipy WMOBIPHOCTI CTaHy CHUCTEMH, MATEMaTHUYHUIA 3BESI30K MDK I[UMHU
BenuunHamu (bosbliMan). 3alieHICTh €HTPOMIl BiJ] TeMIEpaTypH, ii 3MiHA TpH
¢dazoBux mnepexonax. CranpaptHa eHTpomis. CraHAapTHa 3MiHA EHTpOMIl HpU
XIMIYHUX TpoIiecax.

6.2.9. Hampsimokx ximiuHoro mporecy. OOMexeHICTh mpuHIHIY beptio-
Tomcena. JIB1 pymiiiiHi cuin XiMigHOro mpouecy. [IoHATTS npo BUIbHY Ta 3B’s13aHy
eHeprito. BuBin BupasiB g BUlbHOI eHeprii [100ca Ta BLIBHOI eHeprii
['enbmromnbia. Kpurepiit MOKIMBOCTI TPOXOIKEHHS XIMIYHOT peaklii NP pI3HUX 3a
BEJIMYMHOIO ¥ 3HAKOM CTaHAAPTHUX CHTAIBMISAX ¥  EHTPOMISX  peakili.
MaTteMaTuyHuil 3B’SI30K KOHCTAHTH PIBHOBark MNPOLECY 3 BEJIWYUHOK 3MIHU
BUTBbHO1 eHeprii. TepMoiMHaMiuHI Ta KIHETUYHI YMOBU TIPOXOJIKEHHS MTPOIIECY.

PO3JILT 3

BYJIOBA ATOMA

6.3.1. Po3BuTok ysiBneHb npo 0ynoBy atoma ([lemoxkpit, [Ipayt, Mennenees).
Bigkputts ¢isukun ocranHboi uBepTi XIX cT.: karogui mpomeHi (Kpykc),
panioakTuBHICTh (bekkepens), BuauMa yactuHa crnektpy BoaHo (bambmep). Teopii
oynoBu aroma Tomcona, Pesepdopna. Iloctymatu bopa. IloscHeHHs HUM
MOXO/PKEHHS JIHIA Yy CHeKTpl BojAHIO. EHeprernyHa niarpama uisi €JI€KTPOHIB B
aToMi BOJIHIO. ['0JIOBHE KBAaHTOBE UHKCIIO.

6.3.2. XBuIbOBI BJIACTUBOCTI €JIEKTPOHIB (ze-bpoiinp) Ta mnpuHIUD
HeBu3HaueHocTi (['eiizeHOEpr) sK OCHOBHI IOJOXKEHHS KBAaHTOBO-XBUJIbOBOI
mexaHiku. [lonsaTts npo kBaHTOBI yncia. [lpuamun I[Naymi. €EMHICTE €TEKTPOHHUX
00OJIOHOK.

6.3.3 PiBusnusa Llpeninrepa. @izuunuit 3mict V-dyHkiii Ta ii kBagpary.
Matematnunuii Bupa3 Y-byakuii ais 1s- Ta 2s-elIeKTPOHIB, 3MiHA E€IEKTPOHHOI
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I'YCTHHU 3aJ1€5KHO Bij Bianani 10 aapa. Enexrponi op6itani. Ix ¢popma s s-, p- Ta
d-enexTpoHiB.

6.3.4. PentreniBchki cnekTpu. IloxomkeHHs IiHINA CcrieKTpy. BiaMiHHICTE
ONTUYHOTO Ta PEHTTE€HIBCHKOIO CHEKTPiB. 3aK0H Mo37i. PEHTTeHIBChKI CIIEKTPU SIK
JoKepeno iHdopwmarlii mpo OyAoBy aroma (3apsj siapa, YUCIO 3allOBHEHHUX PIBHIB,
3aCEJICHICTh PiBHIB).

6.3.5. Atomue snapo. Bigkputtsa Pesepdopnom saepHux peakii. Biakputts
HEUTpoHIB. Metoau nocnimkenHs saep. [Ipotonno-ueitrponna teopist (IBaHeHko,
['amon, ['eiizenOepr). BsaemomepeTBOpeHHs NPOTOHIB Ta HEHTpoHIB. CrTiiiki
HYKJIOHHI KoH]iryparii (“mariuni yucna”). [Ipupona mixk HykinoHHUX cuil. Jedext
Macu. [3otormm Ta i300apwu. [lmesau 130TOMIB, 3aJM€KHICTh YUCENBHOCTI TS Bif
MOJIO’KEHHS €JIeMEHTa B MepioAnyHiid cuctemi. [IOHATTS mpo MeTonu po3iIeHHS
130TOMIB:  €JEKTpOMAarHiTHa cemaparisi, ra3oBa audysis, TepMoaudysis,
neHTpudyryBanss, ¢ppakiiiiina meperoHka, eJeKTpois.

PO3JILI 4

IEPIOIMYHNI 3AKOH ] I. MEHJIEJIEEBA

6.4.1. Ictopis Binkputrta [lepiognunoro 3akony. KoHCTpykKilisi nmepiouyHOi
cuctemu. Ilopsimok 3amoBHEHHs eNeKTpoHHUX opoOitanein. [IpaBuno ['ynna.
[TpaBmiio KiieukoBchkoro. YeproBi Ta BaJIGHTHI €JIEKTPOHM B aTOMIB PI3HUX
€JIEMEHTIB.

6.4.2. Metaiu 1 HeMeTanu B TMeEpioJuuHIi cuctemi. [HEpTHI ereMeHTH.
[lepexinni enementu. EdexTuBHI paniycu aTtomiB 1 1oHIB. OpOiTayibHI pajilycH.
3aKOHOMIPHOCTI iX 3MIHM B mepiofl, miarpymi. Enepris ionizamii (10H13amiiHMMA
MOTEHI1a]T), CHOPITHEHICT JIO €JIEKTPOHA, EIEKTPOHETATUBHICTb.

6.4.3. EnexTpoHHa aHaNOTis: TIOBHI Ta HEMOBHI EJEKTPOHHI AaHAJIOTH.
[lepionuuHl Ta HENEpPIOAWYHI BJIACTHBOCTI €JIEMEHTIB Yy MEPIOAUYHIN CHUCTEMI.
Kopotka Ta noBri ¢popmMu nepioaMYHOI CUCTEMHU. ['paHull MEpiOJUYHOI CHCTEMH.
3HaueHHs, 3MICT 1 TMEpPCHEeKTHBU PO3BUTKY MEPIOJAUYHOIO 3aKOHY, HOro
¢11ocodcbka oCHOBA.

PO3JILI 5

TEOPIA XIMIYHOI'O 3B’ A3KY

6.5.1. Po3BUTOK ysBJIEHb NMPO BAJICHTHICH Ta XIMiYHUHN 3B’ 130K (JIOMOHOCOB,
beprone, bepueniyc, ®panknenn). lonn Tta 10HHUN 3B’S30K. EJEKTpOBAJICHTHICTS.
3aJie’KHICTh €HEPT1i CHCTEMH BiJ] BiJTalli MibK 10HaMu. EHepreTrka yTBOpEHHS 10HIB,
10HHUX “MOJIEKYJT” Ta 10HHUX KpucTaniB. EHepris kpucraniuyHoi rpatku (popmyna
Kanyctuncbkoro). [lo3utuBHI EHTaJIbMII  yTBOPEHHS OaraTo3apsaHUX
eJIeMEeHTapHUX aH1OHIB. OCHOBHI XapaKTEPUCTUKU Ta KpUTEPli YTBOPEHHSI 10HHOTO
3B’SI3KYy. 3allekKHICTh THUMY KPUCTAIIYHOI CTPYKTYpPH BiJ PO3MIpIB 10HIB (THUI

XJIOpUTy HATPIIO Ta XJIOPUY 1IE3110).
6.5.2. KoBanentHuii 3B’s30k. [lofineHi Ta HEMONAUIEH! €JEKTPOHHI MapH.
[ToHsATTS TIPO KBAaHTOBY XiMi0. MeETOJ BaJCHTHHX CXeM (METOJ| JIOKaJIi30BaHUX
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CNIGKTPOHHUX Tap) 1 wMoaenb [edtnepa-JlonmoHna 1is MOJEKyIW BOJAHIO.
Eneprernyna miarpama st MoJieKyJu BOJHI0. CUMETpUYHA Ta aHTUCUMETPUYHA XBUIIbOBI
¢byukiii. EnektpoHna ryctuHa B MixsiiepHoMy npoctopi. OcHoBHI nosioxkeHHst MBC.

6.5.3. OCHOBHI XapaKTEpPUCTUKHU 3B’A3Ky. EHTanbMis 3B’S3KY (B MOJIEKYJax
BOJIHIO, METaHY, XJIOPUIY BOJHIO), ClIOCOOU ii 0OuncIeHHs. 3B A30K MK €HTAJIBITIEI0
3B’SI3KY Ta MUKSJEPHOIO BIAMAIIIO (MOJIEKYIM Tajlor€HOBOJIHIB, IIPOCTI Ta KpaTH1
3B’SI3KM B MOJIEKYJIaX BYIJIeBOJHIB). [lonsipHicTh 3B’s3Ky. JMMOJIBLHUNA MOMEHT.
EdbextuBHuii  (4acTkoBWi) 3apsq  HAa aToMax |y TMOJSIPHUX — CHOJyKax.
CHiBBIIHOIIEHHS MK HEMOJIAPHUM, MOJSIPHUM Ta 10HHUM 3B’si3kamu. Kputepiii
MOJIIPHOTO KOBAJICHTHOTO 3B SI3KY.

6.5.4. HacuueHiCTh KOBAJEHTHOTO 3B’SI3KY y CBITJI TINOTE3U MPO CIIiH-
BaJIeHTHICTh. [IpoMoTyBaHHs. MOXIJIHBICTH YTBOPEHHS KOBAJICHTHUX 3B SI3KIB
aTOMaMH pI3HUX TPyH 1 TepiofiB. AHOMaJbHI BaJCHTHOCTI JESKUX EJIEMEHTIB
BCTaBHUX  Jekaa. [i0puausariis  opOitajeit:  JiaroHajgbHa, TPUTOHANIBHA,
TeTpaeJpuyHa.

6.5.5. HampsiMieHiCTh KOBaJIGHTHOTO 3B’A3Ky 1 TE€OMETpis MOJIEKY]T B
HAOMMDKEHHAX: MOJIeNl B3a€MOJIi 4YaCTKOBO TOJIIPU30BAHMX AaTOMIB; MOJENI
B3a€EMOJIIi TOMAUIEHUX 1 HEMOAUICHUX TIOpUAHMX OpOiTaneil; Mozel HEmOBHOL
riopuam3anii.  Y3araJpHIOO4a ~ MOJIeTb  BIJIITOBXYBAaHHS  JIOKaJII30BaHUX
eJIeKTpoHHUX nap (Jlxinecri) 1 reoMeTpist O1HAPHUX MOJIEKYII.

6.5.6. Kpatmicts xiMmiuHmx 3B’s3kiB. Curma-, M- Ta Je/bTa-3B’SI3KH.
Imtoctpaniss Ha mpukiaal  Mosiekynaw  azotry. KoopauHaTuBHUM — (JOHOPHO-
aKIenTopHuii  3B’s30k). (OcOOIMBOCTI  JaTMBHOTO 3B’3KYy. JlenokanizoBaHi
0araToneHTPOB1 3B’A3KA HA MPUKIIAJIl JIBOEJIEKTPOHHOIO TPULIEHTPOBOTO 3B’A3KY B
MoJIeKyIl Aubopany. OCHOBHI XapaKTEPUCTUKHU KOBAJICHTHOTO 3B SA3KY.

6.5.7. Meton wmonekyasapHux opOitaneii (MMO), #oro ocHOBHa ijges.
[Touarrs npo matematnuHuid anapaT MMO - npuHIMI PO3paxyHKY MOJEKYJISIPHUX
W-pyHKkiil enekTponis. 38 a3y1oui Ta poscnabmroroui MO. Ix Gopmu mns curma-s-
S, caurMa-p-p Ta mi-p-p - B3aemoaii. Eneprermuni niarpamu MO romo- Ta
reTePOsIICPHUX MOJIEKYJ eJeMeHTIB 1-ro Ta 2-ro nepioay. Ilepesaru MMO nepen
MBC y nosicHeHH1 BIaCTHUBOCTEW MOJIEKYJ] Ta MOJEKYISPHUX 10HIB KUCHIO, a30Ty,
dropy. EnextponHi ¢opmynu wmosekyia. Hes3p’s3ytoul opOitami Ha MOpuUKIadl
MOJIeKyJH (pTOpHIy BOIHIO.

6.5.8. [lonapu3ariis aToMiB Ta 10HIB. 3aJIeKHICTh MOMSPU3YIOUOT il 10HIB Bif
iX pasiyciB, 3apsiB Ta eNeKTpoHHOI OymoBu. BrimmB 1ux ¢akTopiB Ha 3aTHICTH
aH10HIB MOJIAPU3YBATUCH. [0H-10HHA, 10H-IUIIOIBHA Ta JIUIOJIb-IUTIOIbHA B3AEMO/III.
JucnepciitHa B3aeMOisl MK HETIOJSIPHUMH MOJIeKyJiamu 1 cuiin Ban-nep-Baanbca.
BonneBuii 3B’S130K, MOTO €HTANbBIIIS, CIIOIYKH, B SKUX BIH BUSBISIETHCS. SIBUIIE
KOHTpPO MOJspH3allii, HOro BIUIUB Ha TEPMOCTIHKICTh CHOJNYK (KMCHEBI KHCIOTH Ta
ix comi).

6.5.9. Kpucramiunuii Tta amopdHUN CTaH PEUOBUH. THUIMH KPUCTAIIYHUX
rpatok. TemnepaTrypu TOIJICHHS, KAITHHS Ta TBEPAICTh 10HHHX, MOJICKYJIIPHUX Ta
aTOMHMX KpuUCTajiB. 3a0apBlieHHS PEYOBHH SK pPE3ylbTaT iX B3AEMOMIl 3
BUIIPOMIHIOBaHHSM. BIUTMB €IEKTPOHHOI CTPYKTYpH Ta MOJISIPU3AI[MHUX SBUIL Ha

52



3a0apBlICHHS PEYOBHH. PO3UMHHICTH KPUCTANIB 3aJ€XKHO BiJ] MPUPOAU PEUOBUH 1
PO3UMHHHUKA.

PO3/ILI 6

PO3YMHU

6.6.1. Ilonarrs mnpo cucreMmy, KOMIIOHEHT, (a3y. JlucmepcHi cHCTEMHU:
JYCIIepCiiiHe cepeaoBuile, aucnepcHa daza. Knacudikariis qucrepcHUX CUCTEM 3a
CTYNEHEM JHUCIEPCHOCTI (TpyOOaUCIIepCHI, TPaHUYHO-BHUCOKOIUCIIEPCHI, 10HHO-
MOJIEKYJISIpHI) Ta 3a arperaTHUM CTaHOM JUCHEpPCHOi (a3u Ta JUCHEpClitHOro
cepenopumia. Komoigai cucremu. Po3unHu pigki, TBepAl Ta razomno/ioHi. Criocoou
BUPAXEHHS KOHIIGHTpAllli: MacoBa YacTka (MpPOLEHTHA), MOJIIpHA, MOJIApHA,

6.6.2. [liarpama crany Boau. IIpaBuno ¢a3 I'i60ca. [loHsATTS TIpO YHMCIO
CTyIeHiB cB000ou. Truck mapu Haj O1HApHUM PO3UMHOM 1 3aKOH Payisa. OOMexeHHs
B IOT'0 3aCTOCYBaHHI.

6.6.3. Kpiockomist Ta eOyniockomis. Binmosiani 3akonun Payms. Kpiockomiuna
(eGymiocKomiuHa) KOHCTaHTa. i ¢isuunmii 3MicT. SBHme ocMocy. OCMOTHYHHIA
tuck. BuBenenns 3akony Baut-I'odda. [IpakTrune 3acTocyBaHHs 3aKOHIB (13MUHOT
Teopii pO3YNHIB, MPUUMHHU MO3UTUBHUX Ta HETATUBHUX BIIXHWJICHb BiJl HUX.

6.6.4. EnexTponiTiuHa aucomiariis. MexaHi3Mm aucolriaiii 10HHUX KPUCTaJiB
Ta MOJSAPHUX MOJIEKYJN Yy 3B’S3Ky 3 sIBUIIEM rifparaiii (conpBaraiii). CTymiHb
JUcoIiani, #oro 3ajeXHICTh BIJ KOHIEHTpAIlii pO3YMHY, MOJSPHOCTI 3BESI3KY 1
MDKSJIEPHOI BiJIalli B MOJIEKYJIl, @ TaKOX BiJl MOJSPHOCTI MOJIEKYJ PO3YMHHHUKA
(mienextpuyHa ctana). CuibpHI Ta c1adKi eNEeKTPOTITH, KpUTEpIn iX Kiacudikariii.

6.6.5. I3oroniunmit koedimieHT. CrocoOu #oro BU3HA4YEHHS. BuBEICHHS
3aJIEKHOCTI MK 130TOHIYHMM KOE(ILUIEHTOM 1 CTyNeHeM aMcouiaiii. YsBHHMA
CTYMiHb JUCOLIAIli CUJIBHUX €JIeKTPOMiTIB. [IOHIATTS Mpo aKTUBHICTH 1 KOS(IIEHT
akTuBHOCTI. KoHcTaHTa mucoranii ciaOKuX eleKTpoiTiB. BUBEJAEHHS 3aKOHY
po3BeaeHHs (OctBanba). O0IacTh HOTo 3aCTOCYBAHHS.

6.6.6. XapakTtep Aucoriamii TiIPOKCUIIB 3aJIKHO BiJl TTOJSIPHOCTI 3B’SI3KiB B
HUX. AHayi3 KHCIOTHO-OCHOBHUX BJIACTHBOCTEHM TiIPOKCUIIB y MOJIEJl 10HHOTO
3B’SI3KYy MK KOMIOHeHTaMu. [IpaBuiia, siki BU3HAYAIOTh 3MIHU KHCJIOTHO-OCHOBHHX
BJIACTUBOCTEH TITPOKCHUAIB 3aJ€KHO BIJ pajiyca Ta 3apsay ILEHTPaJIbHOrO 10HA.
Hucomiamis Boau. lonHuit moOyTtok Boau. BomneBuii mokasHuk. Criocodbu iHoro
BU3HaueHHs. JI0OyTOK pO3YMHHOCTI.

6.6.7. Ilpouec rigparaii (conpBaraiiii). BrimB Ha HHMX 3apsmy Ta pazaiyca
ioHa. Kpucranorigpatu, BIUIMB PO3MIPIB 10HIB HA MOMKJIUBICTh iX YTBOPEHHS.
BuBiTproBaHHs Ta pO3IUIMBAHHS COJIEH, BIUIUB Ha 111 SIBUIIA P13HUX (DAKTOPIB.

6.6.8. ®a30Bi gilarpamMu ABOKOMIIOHEHTHHX CHUCTEM Ha MPHUKJIa/l CUCTEMH BOJIa-
XJIOpUZT HaTpito. 3acTtocyBaHHA mpaBwia (a3. EBrekTMuHa (KpiorigpaT Ha) TOUKA.
[TonsaTTs mpo rigpodi3 1 conbBomi3. ['iaponi3 coneit (4 Bunaaku). BuBeaeHHs Bupasy
JUISL KOHCTaHTH TIApOJI3y pi3HUX cojeil. dakTopu, 110 BIUIMBAIOTH Ha 3CYB
piBHOBaru 1mipu Tigpomizi. Ilonsatrs mnpoctymine riagponidy. Ilonsatrs npo
MPOTEOITHYHY TEOPI1t0 KUCIIOT 1 OCHOB.
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PO3/11 7

EJIEKTPOXIMIYHI BJIACTUBOCTI PO3YMHIB

6.7.1. OxucHo-BigHOBHI peakiii (OBP). MeTonu 3Hax0omkeHHS KOC]III€HTIB
piBasiHb OBP (enextponnuit 6ananc). OCHOBU Teopii €NEeKTPOJAHHUX TMOTEHIIIANIB.
EnextpogHuii moTeHIIaN MeTally, 3aJieKHICTh BIJl aKTUBHOCTI MeETaly Ta
KOHIIeHTpalii po3uuny. [IoHATTS npo BogHeBuid enekTpos. CTaHaapTHI eNeKTPO/IHI
noTeHmianu. EnexTpoxiMiuHui psg Hanpyr (ps CTaHAAPTHUX EJIEKTPOIHUX
noteniamg). ®opmyna Hepucra.

6.7.2. I'anpBaHiuHMI egeMeHT. AHami3 Woro poOOTH Ha TPHUKIIAII MiAHO-
IIMHKOBOTO eneMeHTa SkoOi-laniens. EnexkrpopymniiiHa cuia rajibBaHIYHOTO
elieMeHTa, (akTopH, SIKIi Ha Hel BIUIMBAIOTh. [IOHATTA Mpo CTaHAApPTHI peIoKC-
MOTEHIIaJIM  HaMiBEJIEMEHTIB. TepMoauHaMi4HEe OOTPYHTYBAaHHS MOXKJIMBOCTI
npoxomkeHHds OBP Ha migctaBi 3B’si3Ky MK 3MIHOKO BUIBHOI eHeprii 1'100ca i
CJCKTPOPYLIIAHOIO CUJIOI0 TallbBaHIYHOTO ejeMeHTa. lIpoiuecu enekTposizy.
Karoguuii 1 aHOIHMI TpOLIECH MPHU EJIEKTPOJi3l PO3YMHIB 1 PO3IUIABIB COJIEH 3
HEPO3YMHHUMH 1 POZYMHHUMHU aHOaMH.

PO3JILT 8

KOMIUIEKCHI CITOJIYKHA

6.8.1. AtomMHi Ta MONEKYJsApHI cmomykd. Jlucomiamis TMOABIMHUX Ta
KOMILJIEKCHMX  COJIEH, YMOBHICTh Takoro mojauty. OCHOBHI  TMOJOKEHHS
KOOpJIMHAaIlIHOI Teopii BepHepa: KoMIieKCOyTBOPIOBaY, JIraHIy, KOOpAUHAIIIHE
yucio. JlocaraenHs ta HemoJiku Teopii Bepuepa. Ilpupoma XiMiuHOTO 3B’SI3KY B
10HHHUX KOMILUIEKCaX (EJIeKTpOoCTaTHIHUH Miaxi). Hempomiku 1ip0ro miaxomy.

6.8.2. KoBaneHTHI KOMIUIEKCH. iX Oy/I0Ba Ta MPUpPOJA XIMIYHOTO 3B’S3KY 3
norssimy MBC. Husbko- Ta BHCOKOCIIIHOBI KOMIUIEKCH (BHYTPIIIHBO- Ta
30BHIIIHBO-0OpOITaNbHA TiOpuau3auist). ['Opuauzaiis opOiTaneil mpu yTBOPEHHI
OKTaeJIpUYHUX, TETPACIPUUHUX Ta KBAJIPATHUX KOMILIEKCiB. MarHiTHI BIIaCTUBOCTI
KOMIIIEKCIB, 1X
OyZ0Ba Ta CTIMKICTh 3aJIEKHO BiJl €IEKTPOHHOI OyA0BH KOMILJIEKCOyTBOproBaya. I1i-
JaTUBHA B3a€MOJisl d-€JEKTPOHIB LEHTPAJBHOIO 10HA 3 BUIBHUMHU OpOITaIsIMU
JITaH/IIB.

6.8.3. VsaBiaeHHs mpo Teopiro KpuUcCTamigHOro moss. OCHOBHI TIOJOKCHHS
Teopii. EnepreTuuna miarpama posmierieHHs: d-opoiTaield KOMILIEKCOYTBOpIOBaya B
KPUCTAJIIYHOMY TOJII OKTaeIpuyHOro Komruiekcy. [lapamerp po3mieruieHHs i #oro
CHIBBIJIHOIIIEHHSI 3 CHEPri€l0  CIIapOBYBaHHS E€JEKTPOHIB HA  OpOITajsxX
IIEHTPAIBHOTO 10HA, €MEKTPOXIMIYHUI Psij JIraHIiB, HOTO PO NPU BU3HAYCHHI
TUMy TiOpuan3aii. 3B’SI30K €Heprii po3MIeIUIEHHS 3 3a0apBIEHHSM KOMILJIEKCIB.
daxkTopu, BiJl AKUX 3aJICKUTH MapameTp po3iieruieHHs. [[oHATTS mpo Teopito mois
JITaHIIB.
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6.84. Merog MO B 3actocyBaHHI 10 OyJOBH KOMIUIEKCiB. EHepreTnuHi
niarpamu 115 Terpadropodopart (I11)-1ona 1 rekcaakBoTuTaH-(I11)-10na. KomruiekcHi
CTIOJYKH 3 HEOPTraHIYHUMH Ta OPTaHiuHUMHU JliraHaaMmu. [ToHSITTS po ACHTATHICTb.

6.8.5. XenartHi, kmactepHi Ta OararosimepHi Komiuiekcd. KoHcraHTa
HECTIMKOCTI - (QyHIaMEHTaJbHa XapaKTePUCTUKAa KOMIUIEKCHOI  CITOJIYKH.
3aJie’KHICTh KOHCTAHTHU HECTIMKOCTI BiJl BEJTMYMHHM 3apsiAy Ta pajiyca HEeHTPaIbHOrO
10Ha, WOro eJeKTpoHHI KoHpiryparii Ha npukiaal amiakatiB kobansTy (II) 1 (IID).
[ToBeniHka KOMILIEKCHUX CIIOJYK B po3uMHaX. [HepTHI Ta J1abiibHI KOMIUIEKCH.
[3omMepiss KOMIUIEKCHUX CHOJYK: 10HI3aImiiiHa, KOOpAWHAIlIIHA; TUIONIMHHA Ta
npocTopoBa  IMc-, TpaHc- 13omepia.  Edexr Tpanc-BmnuBy  (UepHses).
HoMeHKIaTypa KOMILUIEKCHMX CHONyK. IX 3HAueHHs s HayKd, XiMid4HOi
TEXHOJIOTii, CUIbCBKOTO TOCMOJApCTBa, MemuimHu (depMeHTH, XiIopodi,
reMorio0iH, BITAMIHH).

PO3JILT 9

BYJIOBA TBEP/JIOI'O TUUTIA

6.9.1. XimiuHuil 3B’A30K Yy KpHUCTaiax (aToMHa, MOJEKYJsSpHA Ta i10HHA
KpUCTaJII4HI CTPYKTYpH). [oHHA Teopis KpUCTAIIYHOTO CTaHy (aHAJIOTIS 3 1IX0I0M,
npuitHaTuM y mMetoqii MO). 30HHa CTpyKTypa MeTaliB (Ha MPUKIAIlI MarHiroo) Ta
HaIIBOPOBIIHUKIB (HA TPUKIAAl CHIIIII0). 30HAa TMPOBITHOCTI, BaJCHTHA Ta
3a00pOHEHA 30HA X B3aEMHE PO3TAIlyBaHHS y BUIAJIKy METaIB, HAMIBIIPOBITHUKIB Ta
JieNeKTpuKiB. Pyx enekTpoHa B MEpIOJUYHOMY MOJi. YSBJICHHS MPO K-TPOCTIP.
3onu bpimttoeHa.

6.9.2. EnexkTpuyHi Ta ONTUYHI XapaKTEPUCTHUKUA METAJIB, JICICKTPUKIB Ta
HaIIBOPOBITHUKIB. DAKTOPH, SIKI BU3HAYAIOTH €JIEKTPONPOBIIHICTh LIMX PEYOBHH Ta
il 3aJIeXKHICTh BlJ Temrneparypu. TepMmiuHa Ta ONTUYHA IIMPUHA 3a00POHEHOI 30HHU.
TemnepaTypHa  3al€XKHICTb  PYXJIMBOCTI  BUIBHUX  HOCIiB  3apsay B
HaIIBOPOBIAHUKAaX. Po3CilOBaHHS Ha 10HI30BAHMX JIOMIIIKAaX Ta aKyCTUYHUX
¢doHoHax. OcHoBHI T Ae(eKTiB B KpucTaigax: ToukoBi (3a Lllortki, @pensenem-Ha
MPUKIIAJIl TETYPUIY KaaMito), JiHIMHI (quciaokaiii). BiaxuieHHs B cTexioMeTpli B
CKJIaJ1 TBEpAUX peuoBuH (6epromiau i ganeroHiu Kyprakosa).Ob6macTh iCHyBaHHS
O1HapHOI CMOMYKH (IHTEpBajl THUCKIB JIETKOTO KOMIIOHEHTA 1 BIAMOBIIHI CKJIAIM).
Eneprernuni piBHi, sIKi CTBOPIOIOTH BJIACHI Ta JOMIIIKOBI aTOMHU B 3a0OpOHEHIM
30H1. [loHopHu Ta akrentopu. OCHOBHI MOJOKEHHS TEOPli KBa3IXIMIYHUX PEaKIIii
neeKToyTBOpeHHsT B TBepAuX TuIax. Metoau moOYyI0BH —alpOKCHUMAIIMHUX
Mojeneld AePEKTHUX CTPYKTYyp Ha MPUKIAAl TEPMaHil0 Ta TEIypPUAY KaaMmiio
(HEeJIeroBaHOTO 1 JIETOBAHOT0). 3aJIeKHICTh KOHIIEHTPAIIl1 JOMIMIKH B CYMDXKHIN (ha3i
Ta BiA TemmepaTrypu). AcoliaTd TOYKOBUX JAe(EKTiB, iX poOJib y BHU3HAYCHHI
G13MYHUX BIIACTMBOCTEH HAMIBIPOBIIHUKIB. SIBuUIlE camokommeHcaiii. Meroau
OTPUMaHHS BUCOKOOMHOT'O TE€TYPUAY KaJIMil0, CHOCOOM OT0 MOHO KpUCTaTi3allli.

55



PO3/ILI 10

EJIEMEHTHU PAJIIOXIMII

10.1. BigkputTs pamioaktTuBHOCTI (A. bekkepens), podotu E. Pezepdopaa, M.
CxmonoBcrkoi-Kropi, II. Kropi. VYsaBmeHHs npo MeETOaW BHUBYCHHS SIBUII
paaioaKTUBHOCTI (JTFOMIHECIIEHIIIsI pEeYOBUH, 10H13aIlis Ta3iB, i Ha (DOTOIIATIBKY).
[Tpuniun pobGotu miumnbHUKa [efirepa. OCHOBHI BHAM Pa/llOaKTHUBHOCTI: ajibda,
oera, ramma, K-3axoruieHHs,, IpOTOHHUI po3naja, HeUTpoHHUM posmnajn. [IpaBuio
3cyBy. OCHOBHMI 3aKOH paJlloaKTUBHUX mepeTBopeHb. I[lepion HamiBpo3magy i
pazioakTUBHA cTana. BuBeneHHs BUpa3y Ui 3B 3Ky MK HUMHU.

6.10.2. PamioakTuBHA piBHOBara. YSBJIEHHS IIPO METOAU BUIIJICHHS
PaIlOAKTUBHUX €JEMEHTIB 3 MPHUPOAHOI CHPOBHUHU: METOJIU CIIIBOCAKEHHS,
xpomatorpadii Ta ekcrpakuii. [lltyuna pamioaktuBHicTs (Ipen 1 penepik Komio-
Kropi). YsaBieHHS mpo cmocoOW CHHTE3y ITYYHHX pPaaioizoromiB. OmaepikaHHS
TEXHEII0, HENTYHII0, IUTyTOHII0, TPAHC-TUIyTOHIEBUX €JIEMEHTIB, ypaHy-233
(I'.Ci6opr, I'. @nepon). “/lineHHs” Baxkux saep (atomHa OomOa, ypaHOBHIA
peakTop). Exosoriuni npo6iemMu aTOMHOT €HEPreTHKH.

PO3JILT 11

OCHOBHI ITOHATTS T'EOXIMII
6.11.1. IousarTs npo reoximiro (BepHancekuif). XiMiuaMiA CKIIa 3eMHOT KOPU
(atmocdepa, rimpocdepa, Jitochepa - BMICT OCHOBHUX 3-4 €JIEMEHTIB).
Po3noBcrokeHHs €JeMEHTIB Y 3eMHIM Kopi (KJIapK), y 3eMHINA KyJii, Ha MICSI, Y
BcecBiTi. 3B’5130K pO3MOBCIOKEHHS XIMIYHUX €JIEMEHTIB 3 O0y/10BOI0 aTOMHHUX SIJIEP
1 eJIEKTPOHHUX 000JI0HOK aToMiB. [IpaBuna Menaeneesa, Onno-I"apkinca.

PO3JTLI 12
KJIACU®DIKAILIS TA HOMEHKJIATYPA HEOPTAHIUHUX CITOJTYK

6.12.1. Knacudikariiss HeopraHiuHUX CIOIYK 3a IX CKJIaJOM, XIMIYHUMHU Ta
(GyHKLI0HATBHUMU O3HaKaMu. ['oMocnosyku (ITpocTi pedyOBUHM), O1HAPHI U CKIIaAHI
reTepPOCTONyKd. B3aeMO3B’SI30K MDK HAWBaKIUBIIIMMHU KjlacaMd HEOPraHIYHUX
cnonyk. IIpocti peuoBuHu. Metaiin 1 HEMETaau B TMEPIOAWYHIN cucTemi. 3MiHa
METAJIIYHOrO0 1 HEMETAIIYHOIO XapakKTepy €JIEMEHTIB, (PI3MYHUX BIACTHBOCTEH 1
XIMIYHOI aKTHBHOCTI y rpymnax 1 mnepiogax. TN CTPYKTYyp HPOCTUX PEUOBHUH.
dopMu 3HAXOKEHHSI METAJTIB 1 HEMeTalliB y ipupoi. [Ipunnunu nooyBaHHs.

6.12.2. binapni crionyk#, iX ckiaj i 0OygoBa. Crioayku 3 KHCHEM: CYOOKCHUIM,
OKCHUJH, TIEpOKCcHIU, 030H1TU. OcobmmuBOCTI OymoBu. THUIM OKCHIB: COJIETBOPHI U
HECOJICTBOPH1, OCHOBHI, KHCTIOTHI, aM(pOTepHIi. 3MiHa XIMIYHOTO XapaKTePy OKCH/IIB
y Mexax nepiofiB 1 rpyi. [Namoreninu. Xanskoreniau. Hitpumu, dochinu. KapOinu,
cwmnuan, repmanian. bopuau. Meraniaun. CxiagHi reTepocnonyku. [iIpokcumm.
Tunu rigpokcuniB. OcHoBu, Jyru. KucinoTHicth OoCHOB. KucioTu: Oe3KHCHEBI,
OKCOKHCJIOTH, 130TOJIKUCIIOTH, TeTeponomikucioTd. OcHoBHICTH kuciorT. Codi.
Conil KUCHEBMICHUX Ta 0€3KMCHEBUX KHUCJIOT. TUMM cojiei: cepeani, KUCii, OCHOBHI
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(TipoKCco- 1 OKCOCOJIl), O/IBIMHI, 3MillIaHi Ta KoMIIeKCHI. [IpaBuia HOMeHKIaTypH
HEOpraHiYHUX CIOJYK.

PO3JILI 13

METAJIW, BYJOBA IX KPUCTAJIIB
6.13.1. bynoBa MetamuHux KpuctaiiB. Enektponnuii ras. [Ipuposa 3B’s3Ky B
kpuctanax metaniB. lloscHenHs ¢i3uunux BiacTuBocTerd MetamiB. CruiaBu, iX
niarpamu ctany. EBrextuuni cucteMu. CucteMu 3 O0e3nepepBHIUMH Ta 0OMEKEHUMHU
TBepAUMU po3unHaMu . CHUCTEMHU 3 YTBOPEHHSM IHTEPMETANiliB Ta IUCTETHKA.
3anexHicTh (I3MUHUX BIACTHUBOCTEH 3pa3KiB CIUIaBIB BiJl CKJIAay y BHIAIKY
eBTEKTUYHOI B3a€EMO/Ii1, yTBOPEHHSIM TBEPIUX PO3UMHIB 200 XIMIYHHUX CIOIYK.

PO3/ILI 14

BOJIEHb

6.14.1. Micue BojHIO B TiepiloAudHii cuctemi. bygoBa atoma. BajleHTHICTS 1
CTYIIHb OKHCIJIEHHA. [30TOmM BOJHIO. ATOMapHMM 1 MOJIEKYJSIpHUH BOJICHb.
Xapaktep XIMIYHHUX 3B’SI3KiB y crioiaykax. Pi3udHi Ta XiMIYHI BIACTUBOCTI BOJHIO.
®opmu 3HaxXOKEeHHS B mpupoji. Crocobu 100yBaHHS. 3acTOCYBaHHS BOJHIO.
[Nppuau. Tunu rigpuiB: 10HHI, KOBAJIEHTHI, TOJIMEPHI, METAJIIYHI.

6.14.2. Boga. AHOMauist ¢i3MYHUX BIACTHBOCTEH Boau. Bakka Boma. Tumm
3B’S13aHOT  BOJM: KOHCTUTYIIMHA, JIiraHjHa, KpuCTami3ailiiiHa, ajacopOIiiiHa.
[Tepokcur BOIHIO.

PO311 15

EJIEMEHTH CbOMOI T'PYIIU

6.15.1. 3aranpHa xapakTepuctuka. bymoBa aromiB. BasleHTHICTH 1 CTYIiHB
okucneHHs. Iligrpyna rajoreHiB. XapakTepUCTHKAa €JIEMEHTIB. 3MiHAa B MIATPYMi
aTOMHUX Ta 10HHUX pajlyciB, 10HI3AIIWHUNA TOTEHINANIB, CIOPIAHEHOCTI 3
CJICKTPOHOM 1 €JICKTOHEraTUBHOCTI. BiIHOIIEHHS a0 BOAM, JIYTiB, METaIiB 1
HeMetaniB. TokcuuHicTh rasnoreHiB. @opmu 3HAXOKEHHS TaJOTEHIB y MPHUPO/II.
Cnoco6u n1o0yBaHHs. 3aCTOCYBaHHS IraJOTEHIB.

6.15.2. 'anorenoBoaHi. Xapakrep XiMIYHUX 3B’SI3KiB y Mojekynax. CTifKiCTh
MoOJIeKyJ. Acotialisg Mojekya ¢ropoBoaHio. Di3uyHi 1 XIMIUHI BJIACTUBOCTI. 3MiHA
MILIHOCTI, BIJIHOBHHUX BJIACTUBOCTEH 1 KUCJIOTHOIO Xapakrtepy. ['anoreHoBOJHEBI
KucIOTH. Oco6iMBOCTI (PTOPOBOJHEBOT KUCIOTU. XJIOpUAHA KucioTa. [[oOyBaHHs
rajjoreHoBoAHIB. Oxcuan. KucHeBmicHi kucinotu. bynoBa moinekyn. CTIHKICTB,
OKHCHI 1 KHCJOTHI BIIACTUBOCTI. 3aranbHi mnpuHnunu go0yBanns. Coii
KHMCHEBMICHUX KHCJIOT rajoreHiB. [lopiBHsSIbHA CTIMKICT 1 OKHCHA 3JaTHICTb.
[aTepranoreniay.

6.15.3. [linrpyna manrany. 3MiHa B MIATPYyNi aTOMHHUX Ta 10HHUX PaJiyciB,
10HI3aIIMHUX TIOTEHITAIIB 1 €JIeKTPOHETaTUBHOCTI. 3MiHAa XIMIYHHUX BJIACTHBOCTEH.
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®i3uyHi Ta XiMIYHI BJIACTUBOCTI MPOCTHX pedyoBUH. [loOyBaHHS 1 3aCTOCYBaHHS.
Okcuaum 1 rigpokcuaud. CTIAKICTh, KHCIOTHO-OCHOBHI Ta OKHCHO-BIJIHOBHI
BrnactuBOCTI. [Ipuniunu nodysanns. Coni Manrany. MaHrasirty.

6.15.4. Manranatu. OKHCHO-BIJHOBHI BiacTUBOCTI. [IpuHIMNIN TO0OYBaHHS.
[lepmanranatu. OKHCHI BJIACTMBOCTI TMEPMAaHTaHATIB Yy KHUCJIOMY, JYXHOMY 1
HelTpasibHOMY cepenoBuiax. [Ipunnunu noOyBanHs. 3actocyBaHHs. [leprexHaru.
[lep penatu. Cnonyku 3 HemetasaMu. Cojl KHUCHEBMICHUX KHUCJIOT 1 KOMILJIEKCHI
cnonyku. [lOpiBHSHHS  BIACTHBOCTEH  €JIEMEHTIB MIATPYNHM MaHTaHy 3
BJIACTUBOCTSIMU TaJIOTCHIB.

PO311JI 16

EJIEMEHTU IIOCTOI I'PYIIN

6.16.1. 3aranbHa xapakTepucTuka. bygoBa atomiB. BajeHTHICTh 1 CTymeHi
okucieHHs. [linrpyna xaiapKoreHiB. 3MiHa B MIATPYIl aTOMHUX Ta 10HHUX PaJilycCiB,
10HI3aIIHUX MOTEHIIAIB, CHOPITHEHOCTI JO €JEKTPOHA 1 €JIEKTPOHETATUBHOCTI.
3MiHa METAIIYHOTO Ta HEMETAJIYHOrO XapaKTepy Ta OKUCHO-BITHOBHOT aKTUBHOCTI
enemMeHTiB 'y miarpymi. OcobimmBocTi kucHio. IIpocrti peIIOBI/IHI/I ®di3uuH1
BJIACTUBOCTI. AJOTponHI Moau@ikaiili KUCHIO. XIMIYHHUMA 3B’S30K Y MOJIEKYJax
KucHiO 1 o030HYy. I[lomimopdni wmomudikamii cipku. 3MiHa HEMETATIYHUX 1
METaJIYHNX BIJIACTUBOCTEH IMPOCTHX PEYOBHH. XiMi4HI BIACTHUBOCTI. OKHCHO-
BIJIHOBH1 BJIaCTUBOCTI. BigHOIIIEHHS 10 BOAM, KUCJIOT 1 JIYTiB, METAJIIB 1 HEMETAIB.
3HaxopKeHHs B ipupoAi. JJoOyBaHHS 1 3aCTOCYBAaHHS.

6.16.2. XanpkorenoBoani. bygoBa monekyn. Tepmiuna crikicTs. Pi3uuHi 1
XIMIYHI BJIACTHBOCTI. 3MiHA BIiJHOBHOI AaKTUBHOCTI 1 KHCJOTHOTO XapakTepy.
CipkoBogeHb 1 cyib(igHa kuciora. JloOyBaHHS 1 3aCTOCYBaHHS XaJbKOTEHIIIB.
XampkoreHimm: cepemni 1 kucm. [lomixampkoreHigm.  XaJbKOTeHIAW  SIK
HamiBOpoBITHUKK. OKcuan HemeTanmiB 1 MeTanmiB. KUCHEBOBMICHI  CIIOJIYKH
xaybKoreHiB. OKCHIM Ta iX MOX1JIHI, 0COOJMBOCTI Oym0BU OKCHIB. BimHOIIEHHS 110
BOIU, KHUCHOT 1 JiyriB. OKHCHO-BIAHOBHI BiacTuBOCTI. J[0OyBaHHs. 3acTocyBaHHs
CIPKOBOTO ra3y i1 HOTO BIUIMB HA HABKOJIUIITHE CEPEIOBHUIIIE.

6.16.3. CynbdiTHa, ceneHITHA 1 TEIypUTHA KUCIOTU. bygoBa Monekyn i
aHIOHIB KHUCJIOT. KWHCIOTHI Ta OKHCHO-BIJIHOBHI BiacTUBOCTI. JloOyBaHHSI.
CynbartHa, celeHaTHa 1 TelypaTHa KUCIOTH. bylnoBa MOJeKys 1 aHIOHIB KHUCIIOT.
BnacTuBOCTI KUCTOT. 3aJI€KHICTh OKMCHUX BJIACTUBOCTEN CYJIb(PATHOI KMCIIOTH Bij
il KOHIIEHTpaIIii.

6.16.4. IlomicynedarHi kuciotu. Oneym. [IpomucnoBi meTomu n00yBaHHS
cyab(daTHOi KucaoTu Ta ii 3actocyBanHd. Cynbdatu. ['inpocynsdaru. Jucynbdaru.
Cenenatu 1 Tenypatu. TiokucnoTH Ta ix coii. TiocynbgaTu. BigHOBHI BIacTUBOCTI
TiocyJb(aTy HaTpil0 Ta ioro 3actocyBaHHs. [lonmiTioHaTHI KHCIOTH Ta iX COJI.
bynoBa ix wmonexyn. Ilepokcokucnoru cipku Ta ix comi. Ilepokcocymnbdar.
["amoreniay 1 OKCOTAJIOTEHIIN CIpKH, CEJIEHY 1 TeTypy.

6.16.5. Iligrpyna xpomy. XapakTepUCTHKa €JIEMEHTIB. 3MiHa B MIATPYII
aTOMHHX Ta 10HHUX PajiycCiB, 10HI3AI[IHHUX TMOTEHIIATIB 1 €JIEKTPOHETaTUBHOCTI,
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®i3uyHi Ta XIMIYHI BJIACTMBOCTI MPOCTUX PEUOBMH. BiNHOIIEHHS 10 KHCHIO,
rajJjioreHiB, BOJW, KucaoT 1 JyriB. JloOyBaHHs 1 3acTtocyBaHHA. OKCHAM XpOMY,
MOJi6aeHy 1 Bodb(paMy. IX CTiiiKicTh, KHCIOTHO-OCHOBHI Ta OKHCHO-BiJHOBHI
BJIACTUBOCTI. BiJHOIIEHHS 10 BOAW, KUCIOT 1 jyriB. [lpuHIunu mg00yBaHHS.
[Nppokcuau. Ckiang 1 0cobauMBOCTI OyI0BU Tiipokcuay xpomy (+3). KuciotHo-
OCHOBHI 1 OKMCHO-BIJTHOBHI BJIaCTUBOCTI. XpOMaTHa, MOJi01aTHa 1 Boiab(dpamMaTHa
KUCIIOTH. 1X CTiMKIiCTh, KHCJIOTHI Ta OKHCHI BJIACTHBOCTI. I[30MONIKHCIOTH Ta
reteponomikuciaoTd. [Ipunimnu n1o0yBaHHS.

6.16.6. Comi xpomy, MomiOaeHy 1 Bomb(pamy. Xpomaru, MoIiOAATH,
Bosib(ppamatu. Bzaemuuii mepexin xpomariB y amxpomaTd. OKHCHI BIIaCTUBOCTI
xpomartiB 1 guxpomartiB. Kpucranorigparu. [loasiitHi comi. KommiekcHi cromykH.
Kap6onimu. Knactepui ramorenimm. Ilepokcumni crmomyku. CTIHKICTH 1 OKHUCHA
3JIATHICTH MepOoKcocnonyK. [IopiBHSIHHS BIACTUBOCTEN €JIEMEHTIB MiATPYIH XPOMY
3 BIACTHUBOCTSAMHU XaJIbKOTCHIB.

PO3JILI 17

EJIEMEHTU IT1 '4TOI T'PYIIU

6.17.1. 3aranpHa xapakTepucTuka. bygoBa atoma. BaneHTHICTH 1 CTyIeHi
okucieHHs. I[linrpyna aszory. XapaKkTepuCTHKa €JIEMEHTIB. 3MiHAa B MIATPYIi
aTOMHMX Ta I1OHHHMX paJlycCiB, 10HI3aLIMHUX MOTEHIIaNIB, CIOPIAHEHOCTI [0
€JIEKTPOHA 1 €JEKTPOHEraTUBHOCTI. 3MIHA METaJIIYHOro Xxapakrtepy. OcoOnMBOCTI
a3zoty. IIpocTi pedoBuHH, 0coOMuBOCTI OynoBu. CxuibHICTH (ochopy, ApceHy i
CTUXIIO JI0 YTBOPEHHS NOJIMEPHUX CTPYKTYp. XIMIYHHMI 3B’SI30K y MOJIEKyJax
azory. [lonimopdHi Moaudikaliii aHaIoTiB a30Ty 1 0COOIMBOCTI X Oy/10BH. XIMidHI
BJIACTUBOCTI. PeakiiiifHa 31aTHICTh MOJIEKYJISPHOIO 1 aTOMHOIO a30Ty, Ou1oro i
yepBoHOTO (hochopy. OKMCHO-BITHOBHI BJIACTUBOCTI. BigHOIIEHHS 10 HEMETaiB,
MeTajiB, BOAM, KHUCIOT 1 JyriB. 3Haxo/KeHHs B mnpuponi. J[loOyBanHs i
3aCTOCYBaHHS.

6.17.2. Bomguesi cmnonyku. bymoBa monekyn. 3MiHa CTIMKOCTI, peakiiiHOI
3IaTHOCTI Ta BIAHOBHUX BiacTUBOCTeil. loHm amonito 1 dochoniro. [MpuHiunu
noOyBaHHs TigpuaiB miarpynu. Amiak. JloOyBanHsa. Pigkuii amiak sSiK pO3YMHHUK.
PozunnHICTE Y Boji. Peakiii npuennanus. Aminokomruiekcu. Coiti amoHiro. Peakmii
3aMIIIEHHsS aTOMIB BOJIHIO B aMOHIaKy Ha MeTau. AMiau, iMiau, HiTpuau. Peakiii
OKHUCJIEHHS, 3aCTOCyBaHHA amoHiaky. ['impasun. byaoBa wmonekynu. XimiuHi
BrnactuBocTi. Comi rigpa3onito. ['igpokcunamin. bynoBa Monexkynu. XiMmiuHi
BiacTuBOCTl. Coul TiIpoKCUIaMoHit0. A3uaHa Kuciaota. bynoBa Monexkynu. XiMidHi
BJIACTUBOCTI.

6.17.3. KucuHeBi cronyku a3oTy Ta ix moxiaHi. Okcuau. bynoBa monexyi.
Bignomennss g0 Bomu 1 JyriB. OKHCHO-BITHOBHI BIAcTUBOCTI. [IpuHITMmnm
noOyBanHs. TokcuuHICTh. BITMB Ha HABKOJUIITHE cepenoBuile. HiTpuTHa KUCIOTA.
bynoBa w™onekymu kucimoTu Ta HiTput-ioHa. Hitputu. OKHCHO-BITHOBHI
BJIACTMBOCTI KHCJIOTH 1 HITpUTIB. HiTpatHa kucnora. bynoBa mMonekynn KUCIOTH 1
HiTpaT-ioHa. BiacTuBOCTI HITPATHOI KUCIOTU. 3aJI€KHICTh OKUCHUX BIACTHUBOCTEH
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HITPAaTHOI KHUCJIOTH Bix 1i KOHIEHTpalii. B3aemonis 3 MerasamMu 1 HeMmeTagamH.
Metonu noOysanns. “Ilapceka Boga”. Hirpatu. BnactuBocti HitpariB. Tepmiunuit
pO3KJIaJ HITpaTiB. 3aCTOCYBaHHS HITPATHOI KUCIOTH Ta ii coneil. A30THI AoOpuUBa.
TOKCHYHICTB HITpATIB.

6.17.4. Oxkcumu docdopy, apceny, cruxito 1 Bicmyty. OcoOnmBOCTI OyIOBH.
BigHomenHss 10 Boau, KUCIOT 1 JyriB. dochopoBMICHI KHUCIOTH Ta iX COJII.
[NnodocditHa kucnora 1 rinodocditu. PocdiTHa kucmota 1 pocditu. Mera-, 1u- 1
nomdocdarHa kuciora Ta ix comi. Oprodocdarna kucmoTa i ii comi. J[oOyBanHs 1
3actocyBaHHs opTodocharHoi kucimotu. PochopHi 1006prBa.

6.17.5. Timpokcuam apceHy, cTuOit0 1 BicMyTy. KHCIOTHO-OCHOBHI Ta
OKUCHO-BIAHOBHI BiactuBocTi. Comi. OcoOmmMBOCTI TiApomi3y cone cTtudbiro i
BicMyTy. CIOJNIyKM €JIEeMEHTIB MiATpyNH a30Ty 3 HEeMeTajaMH 1 MeTajJamH.
[anorenimn. XalabKOreHIau.

6.17.6. Ilinrpyna BaHafito. XapakTepUCTHKA €JIEMEHTIB. 3MiHA aTOMHHUX Ta
10HHUX PaaiyciB, 10HI3AIIHHUX TOTEHIIANIB 1 €JIEKTpOHEraTuBHOCTI. Di3MYHI Ta
XIMIUHI BJIACTHBOCTI IMPOCTHX PEYOBHUH. BiJHOIIEHHS 10 KHUCHIO, BOJU, KHUCJOT 1
ayriB. Oxenau 1 rigpokcuau. KucaoTHo-0CHOBHI BiaacTUBOCTI. CIIOJIYKH €JIeMEHTIB
3 "Hemetanamu. [anorenimu. KowmmekcHi crnonyku. [lOpiBHSHHS BJIacTHUBOCTEM
€JIEMEHTIB Ta iX CHOJYK 3 BJIACTUBOCTSIMH €JIE€MEHTIB MIATPYIH a30Ty.

PO3/11.1 18

EJJEMEHTU YETBEPTOI I'PYIIU

6.18.1. 3aranbHa xapaktepuctuka. bygoBa aromiB. BameHTHicTh 1 cTymeHi
okucinenHs. Iligrpyna Byriemro. XapakTepHCTHKA €JIEMEHTIB. 3MIHAa B HIATpyMi
aTOMHHMX Ta 10HHUX pajlycCiB, 10HI3AI[IHHUX MOTEHIANIB 1 €JIEKTPOHEraTUBHOCTI.
OcoOnuBOCTI XIMIYHMX 3B’SI3KIB BYIVICIIO 1 CHIIIIII0. 3MiHA METaJi4yHOro Ta
HeMeTaiyHoro xapakrepy. OcobnuBocti Byrieio. [Ipocti pedoBunu. [lomimopdni
moaudikaii. OcobauBocTi ix OymoBu. HamiBnpoBiIHUKOBI BIACTUBOCTI CHJIIIIIO Ta
repmaHito. XiMidHi BiaacTUBOCTI. OKHCHO-BITHOBHA 3JaTHICTh, BIJHOIIEHHS JI0O
KHCHIO, METaliB, BOAM, KUCIOT 1 JIyTiB. 3HAXO/KCHHS B TPHUPOII, NPUHIIUIH
noOyBaHHsS 1 3actocyBaHHsA. BonneBi cnomyku. bymoBa wmomnekyn. Peakiriiina
3JIaTHICTh METaHy Ta 1HIMX TiApuaiB. [IpuHIunu 1o0yBaHHS.

6.18.2. Kucnesi conyku Ta ix moxigHi. OKcuau Byrieno. XiMidHUHA 3B’ 30K
y MOJIEKYJi MOHOKcUIy. BimHoBHI BiactuBocTi. Peakuii npuennanus. KapOoninu
MeTaliB. TOKCUYHICTh YagHoro ra3y. Juokcuna. bynoa mosnekynu. BigHomeHHs 10
Boau 1 JyriB. JloOyBaHHs ¥ 3acTocyBaHHs. BruimMB Byrjiekucioro ra3zy Ha
HaBKoJIMIIHE cepeaoBuie. KapOonatHa kucnora ta ii comi. bynoBa monekynu
KHCIIOTH ¥ KapOonar-ioHa. BnactuBocti kucnotu. KapOonatu, rinpokxapOoHaTH,
riipokcokapOoonaru. TepmidHa CTiMKICTh KapOOHATIB. 3aCTOCYBaHHS.

6.18.3. Oxkcunu cuminio. OcobauBocTi OyAoBH auokcuay cuminito.Ksapi,
KBapIIeBE CKJIO: 3aCTOCYBAaHHS B HANIBIPOBITHUKOBIM TexHimi. BimHomeHHs 10
BOM, KUCTOT 1 1yriB. CUiIiKaTHI KUCI0TU. MeTa-, OpTO- Ta MOMICHITIKATHI KUCIOTH.
Oco6mumBocTi ix 0yaoBu. JoOyBaHHs. 3011 i remi CUTIKaTHUX KUCIOT. CHIliKareib.
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Coni cwmikaTHUX KUCIOT. Meta-, opTo-, momicwiikatu. Amomocwmikatu. CKio.
Cutanm.

6.18.4. Oxcuam ¥ TIAPOKCHUIM T€pMaHil0, 0JIOBA 1 CBUHINKO. iX MOPIBHSIbHA
CTIAKICTb, KHCJIOTHO-OCHOBHI Ta OKHCHO-BIJIHOBHI BJIacTMBOCTI. [IpuHImmnmm
noOyBanHs. CoJl TIpoKCHAIB METaNlIB Y KaTIOHHIN Ta aHiOHHINA dopmax. Croimyku
3 HEMETalaMHu. Cynbdiau. CipKOBOJICHb. Tiocnomyku. l"anoreninu.
["anorenokomruiekcu. Cronyku 3 a3zotoMm. IlianoBoaens. IliaHimHa KwuCHOTA.
Hiamign. TokcwuHicTh miaHimiB. TiomiaHoBojeHb. TioliaHaTHAa KHCIIOTA Ta
tiomianaty. Crionyku 3 metanamu. Kap6inu. Tunm Kap6iz[iB Crwmiuuan.

6.18.5. Hl,urpyna TUTaHY. XapaKTepI/ICTI/IKa €JIEMEHTIB. 3MiHa aTOMHHX Ta 10HHUX
pamiyciB, 10HI3AIIMHUX TMOTEHITIATIB 1 €JIeKTpOHEraTUBHOCTI. PDI3MYHI Ta XiMidHI
BJIACTUBOCTI TMPOCTUX PEUOBHMH. BigHOIIEHHS 10 KHUCHIO, BOJW, KHUCIOT 1 JIYTiB.
Oxcunu ta rigpokcuau. OcobmmBocti OyaoBu. BrnactuBocTi. BimHomenHs 10 Boaw,
kucioT, JyriB. Comi: Tutanatu, HupkoHaTt, raduHatu. BmacTuBOCTI colel.
Cnonyku 3 Hemeramamu. [amoreHimu. OKcorajoreHigu. I aJoreHOKOMILICKCH.
XanbkoreHiau. [TopiBHSIHHS BIACTUBOCTEH €JEMEHTIB MIATPYIIM TUTAHY U 1X CIIOJIYK
3 BJIACTUBOCTSIMH €JIEMEHTIB MiATPYIN BYTJICITIO.

PO3JILT 19

EJIEMEHTU TPETHOI T'PYIIU

6.19.1. 3aranpHa xapakTepucTuka. bynoBa aTtomiB. BajeHTHICTh 1 CTyIeHI
okucienus. Iliarpyma Oopy. XapaKTepucTHKa e€JEMEHTIB. 3MiHa B MIATPYII
ATOMHHMX Ta 10HHUX PajiycCiB, 10HI3AI[IHHUX MOTEHIANIB 1 €JIeKTPOHETaTUBHOCTI.
3MiHa METaJiYHOTO Ta HeMeTaJiyHoro xapaktepy. OcobmuBocti 0opy. PizuyHi Ta
XIMIYHI BJIAaCTUBOCTI OOpy. BigHOLIEHHA OO0 KHUCHIO, BOJHM, KHUCJIOT 1 JIYTiB.
JoOyBanHs 1 3actocyBaHHA. Boanesi cromyku. bopanu. OcoOauBOCTI XIMIYHHX
3B’s13K1B. CTIMKICTH 1 peakiiiiHa 31aTHICTh OopaHiB. ['iapunoboparu. Oxcun 6opy Ta
Horo noxigni. OcobnuBocTi OynoBu okcuay. BractuBocti. BimHOIIeHHS 10 BOJH,
ayriB. Opro-, Mmera-ta mnomiOoparHi kuciaotu. Cknax i1 OygoBa. Opro-, meTa-,
nonioopatu. Terpabopar Harpito. [amorenigu Oopy. Peakuii npueaHaHHS.
TerpadpTopobopatHa kuciora. Dropobopatu. Hitpun OGopy. [lomimopdni
Moudikaii. BmactuBocti. bopazon. bopuam.

6.19.2. ®i3uyHi Ta XiMiIYHI BIACTUBOCTI METaliB MIATpynH Oopy. XiMiuHa
aKTHBHICTh. BigHOIIEHHS 10 KHCHIO, BOAM, KHCJIOT 1 JyriB. 3HAXOJKCHHS B
npuponi. JoOyBanus 1 3acrtocyBaHHs. OcoOmmBocti OymoBu. Oxcuau. CTIHKICTH
OKCHJIIB, OKcHj amoMmiHifo. [impokcuan. KHCIOTHO-OCHOBHI — BJIIACTHUBOCTI.
Bignomenns no kucnot ta ayriB. [igpokcua amtominiro. Comi. Coi aqrOMiHIO B
aHlOHHIM Ta KaTioHHIH ¢opmax. KommiekcHi cnomyku. [logBiiiHi — comi.
[TopiBHsAIBEHA XapaKkTepucTHKa cojicii. CIoIykH 3 HEMETalaMH Ta METaJIlaMH.

6.19.3. Iliarpyna ckanpito. XapakTepUCTHUKa €JIEMEHTIB. 3MiHAa aTOMHHUX Ta
10HHUX paJilyCiB, 10HI3AIIMHUX TOTEHINAIIB 1 eJEeKTPOHEraTUBHOCTI. PoauHu
JIAHTAHOIIIB Ta aKTUHOINIB. PimkicHo3emenbHI enemeHTd. [ligpoauHu uepio Ta
iTpito. ®Di3uyHi Ta XIMIYHI BJIACTUBOCTI NPOCTUX PEYOBUH. 3MIHA XIMIYHOI
aKTHUBHOCTI. BiJHOIIGHHS 10 KHCHIO, BOJW, KHCJIOT. 3HAXOJKEHHS B MPHPOI,
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no0yBaHHS Ta 3acTocyBaHHS. OKCUIM Ta T1IPOKCUIN. 3MiHA KUCIIOTHO-OCHOBHHX Ta
OKHCHO-BIJIHOBHUX BlacTUBOCTed rigpokcuaiB. Comi. KowmrmiekcHi  crioiykw.
Cnonyku 3 HeMeTajgamMu Ta MeTajaMmu. [IOpiBHsUIbHA XapaKTepUCTHUKA €JIEMEHTIB
r'OJIOBHOI ¥ MOGIYHOT MIATPYII Ta iX CIOMYK.

6.19.4. Pomuna naHTaHOIMIB. XapaKTEepUCTHKa eJeMeHTIB. Micue B
nepiloANYHIA cucTteMi. 3MiHa aTOMHHMX Ta 10HI3AIIMHUX PaaiyciB, 10HI3AIIHHUX
MOTEHIIATB Y pojauHi. DI3UYHI Ta XIMIYHI BJIACTUBOCTI IPOCTUX PEUYOBHH.
BigHommeHHsT 10 KUCHIO, BOAM, KUCIOT. JloOyBaHHS ¥ po3nuieHHs. HaiBaxmmBirii
cnonyku. Oxcumu. ['igpokcuam, 3MiHA iX KHCIOTHO-OCHOBHHMX BJIACTHBOCTEH Yy
ponuHi. Comi. Croiyku 3 HEeMeTajJaMu Ta MeTajlaMu. 3aCTOCYBaHHSI JJaHTAHOI B Ta
1X CIIONYK.

6.19.5. Pomuna aktuHOimiB. XapakTepucTHKa eleMeHTiB. Micie B
nepioguyHid cucteMi. 3MiHA aTOMHHMX Ta I1OHHUX paJlyciB, 10HI3alIHHUX
MOoTeHIIaiB B pojauHi. Di3uyHl Ta XIMIYHI BJIACTUBOCTI TPOCTUX PEUYOBHH.
BimHomienHss 1o kwicHrO, BomM, KucloT. JloOyBaHHS 1 posauieHHs. HaliBakimBimii
cnonyku. Criostyku akTuHOiiB (+3). Cronyku Topito (+4) Ta ypany (+4). Cnonyku
ypany (+6): oOKcul, TIIPOKCHAM, TajJOTe€H 11U, ypaHaTH, COJIi JUOKCOYpaHy.
Cronyku HeENTyHI0 1 IUIyTOHit0. PamioakTuBHICT akTUHOIAIB. Tumm peakiiit
pamioakTuBHOrO posmnany. CHHTE3 TpaHCYypaHOBUX Ta  TPAHCAKTUHOITHHUX
esieMeHTiB. [lopiBHSHHS BIACTUBOCTEH CHOMYK JIAHTAHOI/IB Ta aKTHHOITIB.

PO3JILII 20

EJIEMEHTU JIPYT'OI T'PYIIU

6.20.1. ITigrpyna Oepwuiito. XapakTepuCcTHKa €JIEMEHTIB. 3MiHa B MiArpymi
aTOMHHMX Ta 10HHUX pajlycCiB, 10HI3AI[IHHUX MOTEHIANIB 1 €JIEKTPOHEraTUBHOCTI.
3MaTHICTh /10 YTBOPEHHS CHOJYK KaTiOHHOI (OPMH 1 JO KOMIUIEKCOYTBOPECHHS.
OcobmuBocTi 6epuito. JlyxxHo-3emenbHi MeTanu. Di3udHi Ta XiMIYHI BIACTHBOCTI
MeTaliB. BigHOIIEHHS A0 HEMeTamiB, BOAM, KHUCIOT. BigHomieHHs Oepuiiiro 110
ayriB. JloOyBanHs 1 3actocyBaHHsA. ['igpuan. OcoOIMBOCTI CTPYKTYpPH TIAPHIIB.
Bnactusocti. Ilpunmunu noOyBanHs. KucHeBi cronmyku. OKCHUIW, MEPOKCHUAM, iX
CTPYKTypa 1 CTIHKICTh. BiTHOIIEHHS a0 KHCJIOT, OCHOB, IyTiB. [1IpOKCHAM.
KucnoTrHo-ocHOBHI BIIaCTUBOCTI. AM(OTEPHICTD T1APOKCUIY OCpHUIIitO.

6.20.2. Ipunmunu noOysanHs rigpokcuaiB. Comi. Kpucranorigpatu. Comi
OepuJito B KaTlOHHIN Ta aHIOHHIN (opmax. KommiekcHi cnonyku. ['iapomni3 conei
Oepunito Ta MarHito. ['anoreHiau, HiTpaty, cyiabdaT, kapooHatu. TBepAICTh BOAU
Ta METO/IH ii yCyHeHHs. TOKCUYHICTb CIOJIYK Oeputito 1 6apito.

6.20.3. Iliarpyna muHky. XapaKTepUCTUKA €JIEMEHTIB. 3MiHAa aTOMHUX Ta
10HHUX pajiyciB, 10HI3aIMHUX MOTEHIIAJIB 1 €JIEKTPOHEraTUBHOCTI. CXUIBHICTH A0
KOMITJIEKCOyTBOpeHHsA. Di3uyHi 1 XIMIYHI BJIACTUBOCTI TMPOCTHX PEYOBUH.
BigHommeHHsT 10 KWCHIO, BOJM, KHUCJIOT 1 JyriB. Amanbramul. 3HaXOJKEHHS B
npupondi, noOyBaHHA 1 3acTtocyBaHHS. OKcuam 1 TIAPOKCUAW. BracTUBOCTI.
BigHomenHs 10 Boau, KUciort 1 ayriB. [IpuHiunu qo0yBaHHS.
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6.20.4. Comi. Kpucran origpatu. XaapKOT€HIIW KaJMIIO $K BaXKJIHBI
HaIMBIPOBITHUKU:  Cylab(ia Ta Teaypuja Kaamito, cmocobu  g00yBaHHS
MOHOKPHCTAJIIB, 1X BJIACTUBOCTI Ta 3acTocyBaHHs. Coill IMHKY B KaTIOHHIM Ta
anionHit ¢opmax. Com pryti (+1). Kanomens. [iaponiz coneit. KomruiekcHi
croiykd. TOKCHYHICT PTyTI Ta CHOJYK Kaamito Ta pTyTi. IlopiBHsUIbHA
XapaKTEePHUCTHUKA T'OJIOBHOI i MOOGIYHOT MIATPYIL.

PO3JLT 21

EJIEMEHTU IIEPLIOI I'PYITN

6.21.1. 3aranpHa xapakrepucTuka. bymoBa aromiB. BameHTHICTH 1 cTymeHi
okucieHHs. Iligrpynma myXHUX MeTaniB. XapaKTepUCTHKA €JIEMEHTIB. 3MiHA B
OiArpyni  aTOMHUX Ta 10HHMX  pajiyciB, 1OHI3AMIMHUX MMOTEHIIANIB 1
eJIeKTpOHEeraTUBHOCTI. OcoOmmBocCTi diTit0. Di3UYHI Ta XIMIYHI BIaCTUBOCTI METAJIIB.
BigHomenHs no HemeraniB, Boau, KucioT. [lomupenns B npuponi. JloOyBanus it
3acrocyBanHs. ['igpunu. Ctpykrypa. BnactuBocti. [lpunnun noOyBanns. KucHesi
CIIOJIYKU: OKCHUJIM, TEPOKCHIU, HaJ MEepOoKCcHIIU, 030H inu. bynosa. IlopiBHsuibHA
CTiMKiCTh. BigHOmeHHs 10 Boau. BaacTuBocTi.

6.21.2. I'inpoxcuan. Baactupocti. 3miHa cuiy ocHOB. [IpuHIMIU 100yBaHHS.
Kayctuuna coma. Comni. MOXIHMBICTh YTBOPEHHS KPUCTANOTIIPATIB 1 KOMILJIEKCIB.
BnactuBocti. I'anorenigu, XanbKOreHiid, HITPUIHU, HITPATH, Cyldb(paTu, KapOOHATH.
Cona kanpllMHOBaHA, KpUCTaliuHa, NMuTHA. Metonu noOyBanHs coau. [lorami.
Kamiitni qoOpusa. I'mayOepoBa cijib. 3aCTOCYBaHHSI COJICH.

6.21.3. Iligrpyma wmimi. XapakTepHCTHKa €JIEMEHTiB. 3MiHA aTOMHUX Ta
10HHUX PaJilyCiB, 10HI3ALIMHUX MOTEHIIANIB 1 €J1eKTPOHETaTUBHOCTI. 3AaTHICTh 10
YTBOPEHHSI KaTIOHHOI Ta aHIOHHOT JOpM, KOMIUIEKCOYTBOpeHHS. Di3uuHI 1 XIMIYHI
BJIACTUBOCTI MeTajiB. BigHOIEHHS 0 KHCHIO, KHCIOT 1 JyriB. [IpuHIUNmmM
no00yBaHHs, TiIpOKcHIH. KHCIOTHO-OCHOBHI BiacTUBOCTI. BimgHomieHHs 10 BOIH,
KHUCIIOT, NyTiB. [IpuHnmunu no0yBaHHs.

6.21.4. Comi. Kpucranorigpatu. Coni B KaTIOHHIA Ta aHIOHHIM (opmax.
BnactuBocti. bakrepunuana nis ioHiB cpibna. ['ajmoreninu, HiTpaTH, CyibdaTu,
kapOonatu. CBITIOUYTJIMBICT, TajoreHigiB cpidna. KoMmIiekcHI  CHOMyKH.
["anmoreno-, 1iano-, aMiHO-, aKBaKOMIUIEKCH. TeTpaxyiopaypaTHa KMCJIOTa Ta 1i COJI.
[TopiBHSsIPHA XapaKTEPUCTHKA €JIEMEHTIB FOJIOBHOI Ta MOOIYHOT MIATPYI.

PO3/I1J 22

EJIEMEHTU BOCHEMOI I'PYIIN
6.22.1. 3aranpHa XapakTepucTuka. bygoBa atomiB. MoXJIMBI BaJIGHTHOCTI Ta
CTyIeHl1 OKHuCiIeHHs. [liarpymna iHEepTHUX €IeMEHTIB. XapaKTepUCTUKA EJIEMEHTIB.
3MiHa B mATpymi — aTOMHUX  pajalyCiB, 1OHI3AIMIMHUX  TOTEHIHATB 1
eeKTpoHeraTuBHOCTI. [IpudnHN XiMiuHOT 1HEpTHOCTI. OCOOIMBOCTI TETiI0 1 HEOHY.
@di3uyH1 BIACTUBOCTI 1HEPTHUX Ta3iB. XapakTep MDKATOMHOI B3aeMojii. 3MiHa
TeMIiepaTyp TOIUIeHHs 1 KumiHHs. [lommpenns B mpupoai. Meroau BUAUICHHS Ta
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po3niuieHHs. 3acToCyBaHHA. XiMiuHI BJIAcTUBOCTI. DTOpUIN KCEHOHY, KPHIITOHY,
panony. Ilpunuunu ix noOyBanHs. ['iaponiz. KUCHEBMICHI CHOJYKH KCEHOHY.
Kcenonatui kucnotu. KceHonatu 1 mepkceHoHatu. J[oOyBaHHS 1 BJIACTHUBOCTI.
KiarpatHi ciojiyku aprosy i HOro aHajoriB.

6.22.2. Poauna depoini. XapakTepuUCTHKa €JIEMEHTIB. 3MiHa aTOMHHUX Ta
10HHUX PajalyciB, 10HI3AIIMHUX TMOTEHIHATIB 1 EJIEKTPOHEraTUBHOCTI. 3JaTHICTh
€JIEMEHTIB JI0 YTBOPEHHS KATIOHHOI Ta aHIOHHOI (OpM, KOMILIEKCOYTBOPEHHS.
®izpyni ¥ ximiuHi  BiactuBOCTI MeTanmiB. ®epomarneruxu. I[lomimopdni
monupikarii. BigHomeHHS [0 KHCHIO, BOAM, KHCIOT, JyriB. IlipodopHi
BiacTuBocT. Cniikicts 1o koposii. Ok, BriactuBocti. BigHomenns 1o Boau, KUCTOT,
ayriB. [Ipuanumm noOyBanss. [igpokcuan. KuciaoTHO-OCHOBHI Ta OKHMCHO-BIJHOBHI
BJIACTUBOCTI. BimHOIIEHHS 10 BOIM, KUCIIOT, JIyTiB. [IpuHIMTN 100YyBaHHS.

6.22.3. Comi. Kpucranorigpatu. Ilogsiiini com. OcHoBHi com. Comi B
KaTIOHHIM Ta aHioHHIN (opmax. Bractusocti coneit. Criiikicts. ['igpomni3. OkucHi
BiactuBocTi. Peputu. Deparu. [lpunimnu poOyBaHHsA. KoMIUIEKCHI CIONYKH.
BimHOCHA CTIMKICTh MTPOCTUX 1 KOMIUIEKCHUX COJIeH. AKBa-, aMiHO-, T1JPOKCO-, ITIaHO-,
TiormiaHokomruiekcu. Kapooninu. bararosaepri komruiekcu. [TommpeHicTb y IpupoIi.
Metoau noOyBanHs. CriyiaBu: 4aByHU, CTalll. 3aCTOCYBaHHSI.

22.4. PoquHa TIaTUHOIMIB. XapaKTEPUCTHKA €JIEMEHTIB. 3MiHA aTOMHHUX Ta
10HHUX pajiyciB, 10HI3AIMHUX MOTEHINATIB 1 €JIEKTPOHETaTUBHOCTI. 31aTHICTh
€JIEMEHTIB 1O YTBOPEHHS KaTIOHHOI Ta aHIOHHOI (POPM KOMILIEKCOYTBOPEHHS.
®Di3U4HI ¥ XIMIYHI BIACTUBOCTI MeTaliB. XIMIYHA aKTHUBHICTh 32 3BUYAHHUX YMOB 1
npu HarpiBaHHi. Micue B psjal Hampyr. BigHOIIEHHS OO KUCHIO, BOAM, KHCIOT,
JyTiB, ApChkoi BoJaW. BumineHHs, po3auvieHHs 1 adiHax miaTuHOIAIB. Okcuau i
rigpokcuan. OcoOnuBOCTI niaaum pyTeHii-ocMmiid. Coii: pyTeHaTh W OCMArTH.
Terpaokcuau pyTeHio Ta ocMito. Crnionyku 3 HemetanaMu. KoMIUIeKCHI CHOTyKH.
KarionHi, aHiOHHI Ta HEHUTpaJibHI KOMIUIEKCH. ['eKkcaxiopruiaTuHoBa KUCiaoTa Ta ii
coui. [lopiBHSIHHS BJaCTUBOCTEH IUIATHHOIIIB 3 BIIACTUBOCTAMH (hepOidiB.
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I''TABA7. TexHoJ10rifl OJIMEPHUX | KOMIIO3ULINHUI MaTepPaJIiB
PO3/LI 1

TEXHOJIOI'TA TNTACTMAC

OCHOBHI HampsSMKH PO3BUTKY BHUPOOHUIITBA muiactMac. OcoOaMBOCTI
BUKOPUCTAHHS IUIACTUYHUX Mac B PI3HUX Taiy3sX HApPOJHOTO TOCMojapcTBa
Vkpainu. ITlomimepu sk (akTop CTaOUIBHOCTI €KOHOMIKM 1  PO3BHUTKY
POMHUCIOBOCTI. D13uKO-XiMisl ToJ1iMepiB. Po3unHu 1 po3miaBu nosimepiB.Meroau
OIIIHKM B'SA3KICHUX BJIACTUBOCTEH PO3YMHIB 1 po3IuiaBiB momdimepi. [lpumamu mis
OIIIHKM B'S3KICHUX XapakTepucTUK. KiHemaTnyHa Ta JMHAMIYHA B'I3KOCTI PO3YHHIB.

MonekynspHi xapakrepucTuku moiimepiB. PiBusaas MKX /Mapka-Kyna-
XayBinka/ MonekyIsipHO-MacOBU PO3IMO/ALI Ta 3aCO0M OT0 BU3SHAYEHHS.

Peomnorist po3minasiB mosiMepiB. OCHOBHI YSBIEHHS MPO TEYIIO IMOJIMEpIB.
Knacudikaiiisi HeH'tOTOHOBChbKUX pinuH. [lceBaommacTuyHi 1 JUIaTaHTHI PIIUHU.
TukcoTpomnHI Ta peonekcHi piiuHu. [IoHATTS npo npuBeAeH] €PEeKTUBHY B'S3KICTb.
3acoOu BuUMIpIOBaHHS B's3kocTi. B'sskomerpu. Knacudikariiis, npuHuun aii. 3acoou
OOpoOKM B A3KOMETPUYHMX JaHUX. BHnuB TemmepaTypu 1 THUCKY Ha B'SI3KICTb
noysiuMepiB. PeosoriuyHi KpuBl 3aJIeXXHOCTI HANPYTH 3CYBY 1 €(EKTHUBHOI B'S3KOCTI
BiJl MIBUAKOCTI 3CyBY. IlnacTuuHi Macu Ha OCHOBI MOJIIMEPIB, OJACPKYBAaHUX IIO
peaKIisax mojimMepizarii.

7.1.1. TexHOJIOT1sI BATOTOBJICHHS, BJIACTUBOCTI 1 3aCTOCYBaHHS MO10JIe(DiHIB

BupoOHUIITBO MOTIETUIIEHY HU3BKOI MIUIBHOCTI Y Macl MPU BUCOKOMY THCKY.
BupoOHUIITBO MOMIETHIIEHY BUCOKOT IIUIBHOCTI y PO3YUHI MIPU CEPEAHBOMY THUCKY.
BupoOHUIITBO MOJIETUIEHY BUCOKOI IMIUIBHOCTI y PO3YMHI MPU HU3BKOMY THCKY.
BupoOHHUIITBO MOJINPONWICHY Yy PO3YMHI MPU HU3BKOMY THCKY. BractuBocti Ta
3aCTOCYBaHHS TOJIETWICHY. BHpOOHUIITBO, BIACTUBOCTI Ta 3aCTOCYBaHHS
conoiimepiB etuneny - CEB,CEIL.

7.1.2. TexHomoris BUPOOHHUIITBA, BJIACTUBOCTI Ta  3aCTOCYBaHHSA
MOJIICTUPOIHHUX TUTACTUYHHUX Mac.

[lomictupon  3aragbHOrO  MPU3HAYEHHA.  YJAAPOMIUHUNA  MOJICTUPOI,
BUTOTOBJICHHS y Maci. BHUpOOHUIITBO comojiMepiB y cycrneHsii. BupoOHUIITBO
MOJTICTUPOJTY IS BCITI-HIOBaHHS OJIOUYHO-CYCICH3IMHUM 3aco00M. Y TapoMirHui
MOJIICTUPOJI ~ BUTOTOBIIGHUN  OJIOYHO-CyCHEH31MHUM  3aco00M.BupoOHUIITBO
noyicTuposty 'y emyinbcii. Bupo6- nHunrBo ABC- comomimepiB y emynbcii Ta
3aCTOCYBaHHS IMIHOMOJICTIpoy. BriacTMBOCTI 1 3acTOCyBaHHS yJIapOMIITHOTO
nosictupoiy i AbC-comnonimepis.

7.1.3. TexHosmoriss BUPOOHUIITBA, BJIACTUBOCTI Ta 3aCTOCYBAaHHS TUIACTUYHUX
Mac Ha OCHOBI1 XJIOPUPOBAHUX HEHACHYEHUX BYTJICBOIIB.

OnepkaHHs TOJIBIHUIXJIOPIAY Y Maci, CycneH3ii Ta emyJibcii. BUrotoiaeHHs
YKOPCTKOTO  TMOJIBIHUIXJIOpUAY. BUpPOOHHMLTBO  M'SKOTO  MOJIBIHUIXJIOPHUAY.
[lnacTukaTy 1 BIHUIJIACTU. BIAcTMBOCTI Ta 3aCTOCYBaHHS YKOPCTKOTO 1 M'SKOTO
NONIBIHIIXJOpUYy, xyopoaHoro [IBX, minomomiBiHuixiopuay. BnactuBocTi Ta
BUKOPUCTAHHS COMOJIIMEPIB BIHIJIXJIOPUTY.
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7.1.4. Texuomnoris, BUPOOHUIITBO, BIACTUBOCTI Ta BHUKOPUCTAHHS MOJIIMEPIB
Ha OCHOBI (PTOPHUPOBAHUX HEHACUYCHUX BYTJIEBO/IIB.

OpepxaHHd TOMTETPAQTOPETUIIEHY 1 COMOJIMEPIB TETPAPTOPETUIICHY Y
cycneH3ii Ta emyJibcii. BUTOTOBIECHHS MOIITETpadTOPXJIOPETUIICHY 1 COIOJIIMEpIB
TpUPTOPXIOPETHIICHY Y cyclieH31i. BUpoOHUIITBO MOMIBIHII(TOPHULY 1 COMOTIMEPIB
BiHUIQTOPUAY y eMynbcii. BupoOHUNTBO BiHUIIAEH(TOPHUIY 1 COMOJIMEPIB
BiIHUIIJIEH-QTOpHUIY y CyCIHeH3Ii. BrnacruBocTi Ta BUKOPHUCTaHHS
noJIiTeTpaTOPXIOpETUIICHY 1 COTIOJIIMEpIB TPUPTOPXIOPETHIICHY,
HOJIIBIHUTIACHPTOPHUAY 1 COMOIIMEpPiB TpH(bTopxnopeTI/meHy, Blemqu)Tosz[y

7.1.5. Texuomnoris BUPOOHMIITBA, BJIACTHBOCTI 1 3aCTOCYBaHHS
MOJIIBIHUTAIIETATHUX TTACTUYHUX Mac.

BuroTtoBieHHs noniBiHinaueTaTy y PpO34MHI, €MyJbCii Ta CyCHeH3ii.
BupoOHUIITBO TMOJMIBIHIIOBOTO CHUPTY, MOdiBiHUTaneTaide. BractuBocti Ta
3aCTOCYBaHHS TIOJIIBIHUIAIIETaTy 1 COMNOJIIMEPIB BIHUIALIETATY, MOJIBIHUIOBOTO
CIUPTY 1 MOJIIBIHITAIIETAJICH.

7.1.6. TexHOJIOTisI BUTOTOBJICHHS, BJIACTHBOCTI 1 3aCTOCYBaHHS IOJIIMEPIB,
COIIOJIIMEPIB HAa OCHOBI aKpHJIOBOI Ta M€ | aKpUIIOBOT KUCIIOT Ta iX MOX1IHHUX.

BuxigHi pedoBUHM I BUTOTOBJICHHS TOJIIAKPHWJIATy 1 METaKpHIIaTy.
BuroroBsieHHs TMCTOBOrO MOJIMETUIMETAKPUIIATY y Macl, cycnensii. BinactuBocTi
Ta 3aCTOCYBAaHHS TOJIIMETUIMETAKpUIATy 1 COIOJIIMEpPIB METaKpuiaTy, IHIIUX
noJiiMepiB edipiB aKPUIOBOI 1 METAKPHIIOBOI KHCIIOT, TOJIIaKpUIaMiLy

7.1.7. TexHomoris BUPOOHMIITBA, BJIACTUBOCTI 1 3aCTOCYBaHHS
NOJTIBIHIIIUPOIIAOHY .

BHUroToBieHHs, BJIACTUBOCTI 1 3aCTOCYBaHHS  IUIIBIHWIMIPOMIIOHY 1
COMOJIIMEPIB BIHWIITIPOJIIJIOHY.

7.1.8.TexHosoriss BUPOOHUUTBA, BIACTUBOCTI 1 3aCTOCYBaHHS MPOCTUX
nosiedipis.

Buxigni npoayktu njisi BUPOOHHIITBA MpocTux mosiedipiB. BupoOHUIITBO
MOJIIMETUIGHOKCHUTY 1 COTMOJiMepiB ¢dopManpieriny. BupoOHUIITBO MmomieTHieH- 1
npomnuieHokcuay. BuroroBiaenns momi- 3,3-0iC /XJIOpMETUI/ OKCalUKIOOYyTaHy,
noui-2,6- TUMETI(EHIICHOKCUTY . BnactuBocri 1 3aCTOCYBaHHS
MOJIMETUICHOKCHY ~ Ta  TMOJINPONUICHOKCUIy, — moni-3,3-6ic  /xjmopmeti/
OKCalMKI00yTaHy, moi-2,6-1imMeTiadeHIIoKCH Y.

I[NIACTUYHI MACH HA OCHOBI ITOJIMEPIB, OIEP)KAHUX T10
PEAKIIISAX IMOJII KOHJAEHCALIT

7.1.9. TexHonoris  BHUTOTOBIEHHS, BIACTHBOCTI 1  3aCTOCYyBaHHS
aM110aJIbAETITHUX CMOJI 1 IVTACTHYHUX Mac Ka 1X OCHOBI.

BuxiaHi npoayKTu Jjisi BUTOTOBJICHHS aMiloaibIeriqHux cMo1.OcoOInBOCTI
B3aeMo/Iii MO4YeBUHU 3 dopmainbrerigoM. [TodyaoBa 1 TBepaiHHS aMinodopMabie-
TiAHUX CMOJI. BHUpPOOHUIITBO OJITOMEPHUX MOUYEBHHO(DOPMAIBAETIIHUX CMOJL
BupoOHHUIITBO MOPOMIKOMOAIOHUX TMpec-MarepiajaiB Ha OCHOBI MOYEBHHO- 1
MeamMiHOGOpMAaNTbIET I THIX CMOJI. BUpOOHUIITBO 1IapyBaTUX IUIACTUKIB HA OCHOBI
MOYEBUHO- MeNIaMiHOQOpPMAaIbACTIIHUX CMOJ Ta JUCTOBUX HAMOBHIOBAYIB.
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BurotoBienHss MoueBHHO-(QOpMaNbIETriIHUX MiHOMIACTiB. BractuBocti Ta
3aCTOCYBaHHA  aMIHOQOpPMANbJETITHUX  CMOJI,  MPEeC-MOPOIIKIB,IIapyBaTHX
MJIACTHKIB 1 MOYEBUHO-(OPMAaIIBICTITHOTO IMIHOTLIACTY.

7.1.10.  TexHosoris  BHpPOOHHUIITBA, BJIACTUBOCTI 1  3aCTOCYBaHHS
dheHoNaIBAeTIAHUX CMOJI 1 INTACTUYHUX Mac Ha X OCHOBI.

BuxiaHi npoayKTH Jj1s BUTOTOBIICHHS (popMaiiberiqHux cMoil. OcoOauBOCTI
B3aeMOIii ¢heHomy 3 anpaerigaMu. [1o0ymoBa TBepIHHS (PEeHOIOATBACTITHUX CMOJL.
Onep:kaHHsSI HOBOJIAYHUX 1 PE30JBHUX CMOJ, IEPIOAUYHUM 3ac000M. BUpOOHUIITBO
MPEC-TIOPOIIKIB Oe3mepepBHUM 3aCO00M, 3 BOJIOKHHUCTHM, JINCTOBUM HAIIOBHIOBA-
yam#, BUPOOHUIITBO T'a30HANOBHEHUX (peHorutactiB. BracTuBocTi 1 3acTOCyBaHHS
pec-MOPOIIKiB.

7.1.11.  TexHomnoris  BHUPOOHHMIITBA, BIACTHBOCTI 1  3aCTOCYBaHHS
CKJIaHUXTOMie(ipiB.

BuxigHi npoayKTy Juisi BUTOTOBJICHHS CKJIAAHUX mojiiedipiB. BupoOHUIITBO
ckiaagHux mnomiedipiB. BupobuunrBo mnomietmientepedranaty /IIET®/. Bupoob-
HUIITBO TMOJIKapOoOHaTy, mojiapuiary,nonidyTtuwientepedranaty. BmactuBocti Ta
3actocyBanHs [IET®, [IBT®, nonikapOonaty, nosiapuiary, noiicyiabdony. Hosi
CKJIaJH1 noJiedipu.

7.1.12.TexHomoriss BUpOOHUIITBA, BJIACTUBOCTI 1 3aCTOCYBaHHS EMOKCHIHHX
CMOJI.

BuxigHi mpoayKTH 1 XIMIYHI peakuii OJepXaHHS EHNOKCITHUX CMOJI.
OcoOnMBOCTI  OfepKaHHSA 1 TBEPJIHHS EMOKCUAHUX CMOJ. BupoOHUIITBO
E€OKCHIIaHOBUX CMOJI.

7.1.13. TexHonoriss BUPOOHHIITBA, BIACTHBOCTI 1 3aCTOCYBAHHS MOJIIAMIJIB.
BuxigHi npoayktu s oAeprKaHHs moiiamifiB. BupoOHUITBO mosikanmpoaminy,
noJlireKcameTuIeHaainaminy. BupoOHUITBO 1HIIUX anipaTUUHUX MOJ1aMiJIiB, MOJi-
deninenizodranaminy. BractuBocTi Ta 3aCTOCYBaHHS MOJIiaMiIiB.

7.1.14. TexHomoris BUpOOHUIITBA, BJIACTUBOCTI 1 3ACTOCYBAHHS TIOJIIMI/IIB.

BupoOHUIITBO TONIMIpOMETIMITY, TOJIIMiT0aMiliB, ToJiiMigoedipiB. Brmac-
THUBOCTI Ta 3aCTOCYBaHHS MOJIIMI/IIB.

7.1.15. Texnonori# ~ BUpPOOHHUIITBA,  BIACTUBOCTI  Ta  3aCTOCYBaHHS
noJyiiypeTadiB. BuxiHi mpoayKkTu N BUTOTOBJIGHHS mojiyperaHiB. OcoOauBOCTI
oJiep>KaHHS 1 TBEPAIHHS TOJIypeTaHiB. BiacTUBOCTI 1 3aCTOCYBaHHS MOJ1ypETaHiB,
M1HOMNOJIIYPETAHIB.

7.1.16. TexHonoris BHPOOHUIITBA, BIACTUBOCTI 1 3aCTOCYBaHHS KpEMHIil-
OpraHIYHUX CIOJIYK /TIOJIMEPIB/.

BuxigHi mnpoaykth Asig  OJEp)KaHHS ~KPEMHIMOPTraHIYHUX —TOJIMEPIB.
Oco0muBOCTI OfIep’)KaHHS 1 TBEPAIHHS KPEeMHIHOpraHIYHUX CIOJIYK. BUpOOHHITBO
BJIACTMBOCTI 1 3aCTOCYBaHHS TOJIOPTaHOCHIIOKCAHTIB 3 pO3raly’)KEeHUMH Ta
[UKJIOIHITHUMU JIAHITFOTAaMH MOJIEKYI.
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I[NIACTMACH HA OCHOBI XIMIYHUX MOANPIKOBAHUX
[MPUPOJJHUX TTOJIIMEPIB / HA TIPUKJIA I LIEJIFOJIO3W/

7.1.17. TexHonoris BUPpOOHUIITBA, BJIACTUBOCTI Ta 3aCTOCYBAaHHS IIPOCTHX Ta
CKJIaTHUX e(]ipiB IETIOI03H.

[lenmtoio3a sIK CHpPOBHMHA 11 BUPOOHUIITBA IMPOCTUX 1 CKIATHUX edipiB.
BupoOGHuntBo npoctux edipiB LEIIOI03H, alleTaTiB LEII0I03H, 3MIlIaHuX edipis,
HITpaTy IWENIOJIO3U - KOJIOKCHIiHY. BracTMBOCTI Ta 3acTOCyBaHHS IENTyJOimy,
ETPOJIIB IETIOIO03H.

EJIACTOMEPU

7.1.18 TexHoOTisI BUPOOHHIITBA, BIIACTHBOCTI T 3aCTOCYBAaHHS €J1aCTOMIpIB.

BuxigHi mpoayKTH IS OJEp)KaHHA CHHTETUYHHX KaydykiB. JIMBiHIIOBI
Kaydykd. XJIOpOMPEHOBI Kay4dyKH, OJ€p>KaHHS, BIACTHBOCTI Ta 3aCTOCYBaHHS.
JIuBI-HIICTIPOJIbHI KaydykH. JIMBIHITHITPUIBHI KaydyKd. ByTiia- Ta XJI0ponmpeHoBl
Kaydyku. HamoBHIoOBaul mojiMepHUX MaTepiaiiB OpPTraHiuHOTO Ta MIHEpPaJIbHOTO
NOXO/PKeHHS. MiHepanbHi  HamoBHIOBaui. [iapodobizaiisi. AcOECTOBOIOKHO.
Kaonin, Bamno, aepocwmi,kepores. Ilmactudikaropu. Brnnmus mnactudikaropa Ha
MEXaHIYHI  BJIACTUBOCTI  modimepiB.  Anturactudikaiis.  CrabiumizaTopu.
TepmookcuianiifHa Ta MEXaHOXIMIYHA JECTPYKIlis. 3MIHIOBaHHS MOJIEKYJSPHOI
MacH IIiJi BIUTMBOM TeMIIepaTypHUX (DAKTOPIB y CTATUYHHUX Ta JUHAMIYHUX YMOBaX.
Bynkanuzaniss kayuykiB. KoediuieHT BynkaHizamii. HamoBHIOBaui T'yMOBHX
cymimend. [IpuckoproBaui Ta akTUBaTOpW ByJiKaHi3amii. ['a30yTBOproBadl ryMOBHUX
CYMIILIEH. Cxnananus TYMOBHUX CYMIILIEH. [Tom'sikuryBaui,
AHTUCTApITENII/aHTUOKCUAAHTH/  KayuyykiB.  CkiIagoBl TyMOBHX  CyMIIIEH.
HamnoBHroBaui, npuckoproBaui, OapBHUKH. Kommo3suuiiiHi Marepiaad Ha OCHOBI
TEPMOIUIACTUYHUX  momiMepiB.  KommoswuiiitHi ~ marepiaid  Ha  OCHOBI
TEPMOpPEAKTUBHUX MaTepiamiB. TkaHi KOMITO3UIIMHI KOHCTPYKIIIHHI MaTepialiu.
Oco0muBOCTI OJiepKaHHS, BIACTUBOCTI Ta 3aCTOCYBaHHS.

PO3/ILI 2

TEXHOJIOI'TA ITEPEPOBKU ITNTACTUYHUX MAC

7.2.1. BupoO6HUIITBO BUPOOIB 3 TNIACTUYHUX Mac

Knacugikamis MeTtoAiB OoTpMMaHHsS BHUpPOOIB. 3arajpHa CXeMa MepepoOKH
IacTUIHUX Mac. [lepcrnekTuBY PO3BUTKY HAYKH MPO MEePEepoOKy MIACTHIHUX Mac.

[InacTuuHi Macu sik OaraTOKOMIOHEHTH1 cucteMu. [lomimepu, o BUKOpHUC-
TOBYIOThCA Il OTpUMaHHs TutactMac. Cywimii MoJIIMEpIB B SIKOCTI KOMIIOHEHTIB
noyiiMepHoi kommno3uuii. [IpuHumnu BuOOpy moJiiMepiB MNPy BUTOTOBIIEHHI BUPOOIB.

[Tomimepni komnonenTtn komno3uuiid. Ilmactudikaropu. HamoBHroBaui.
Crabi mizaTopu. ATeHTH, IO 3IIUBAIOTh.

7.2.2 ExcrutyaTariiiini BJIacTUBOCTI BHpOOIB 3 1uiactmac MinHicts. Bruus
TEXHOJIOTIYHUX YHHHHUKIB Ha MIIHICTh miactMac. [ledopMmyeMicTh MOTIMEPHOTO
matepiany. CtabiapHICTh TeOMETpUYHOI (popMu BHUPOOIB B MPOIEC eKCIUTyaTalli.
EnexTpuuni  BIACTUBOCTI  MOJIMEPHUX  MaTepiamiB.  EJeKTpONpoOBIAHICTS.
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JlienekTpuyHi BIACTUBOCTI IacTMac. TepTs i 3HOCOCTIMKICTh mactMac. [lpupona
TepTs miaactMac. BrumB TemrepaTypu 1 IIBUIKOCTI MEPEMIILIEHHS] HA TEPTS IJIACT
Mac. ["azonpoHuKkHICTh. BriiuB OyiBil MOJIMEpIB Ha Ta30MPOHUKHICTH IIJIACTMAC.
CaHiTapHO-TIT1€HIYHI XapaKTEPUCTUKH.

7.2.3. IligroroBKa MOJMMCP-HOI KOMIO3UIlI 70 TepepoOKr 3MilIyBaHHS.
CtpykTypHa 1 MeXaHi4Ha HEOJHOPIIHICTh cyMimil. Cymimi noiiMepiB. CyliHHS.
Pon3unHeHHs SIK OJMH 3 TPUIOMIB IEpepOoOKH TIacTMac.

[Monpibuennsa. Knacudikamiss metomaiB mnoapiOHeHHs mactmac. OrliHka
TEXHOJIOTTYHUX BJIIACTUBOCTEM IIacTMac.

7.2.4. Meronu opmyBaHHsI BUpPOOIB 3 IIacTMac

EKCTPYVY3I5/6e3nepepBre mpodiibHE BUAABIIOBAHHS

CyTHicTh mpoI1iecy eKcTpy3ii TepmoriacTiB. PoboTa ekcTpy3siitHoro arperary.
XKusnenns excrtpyaepa wmatepiaigoM. I[lmactukamis marepiany. 30HM yepB'sKa.
['omiBka, mo dopmye. CrpolneHa TiApoJWHAMIYHA TEOpis YEPB'SUYHOI EKCTPY3ii.
Burnsgu norokiB. PiBusiHHa  Teuwii. [IpogykTuBHICTH 4YepB'sika. 3B'S30K
OPOAYKTUBHOCTI 3 TEOMETpIEI0 4YepB'sika 1 3MIHHMUMM @apaMeTpamMH pPEXUMY
excTpy3ii. Burpatu depes romiBky. BrimB xapakTepuCTHK yYepB'ska 1 TONIBKH Ha
MPOJYKTUBHICTh €KCTpyJepa. BIUIMB TEXHONOTIYHUX MapaMeTpiB 1 PeOJOTidYHUX
napameTpiB 1 peoJIOriYHUX BIACTUBOCTEN MOJIIMEPY Ha SIKICTh BUPOOIB.

Oco0nmuBOCTI poOOTH eKCTpyJepa B PEXKHUMI MPUCTIHHOTO CKOB3aHHS.
Oco0mMBOCTI AUCKOBOT €KCTPY31i, BUKOPUCTAHHS MIPOLIECY EKCTPY31i IS

OTPUMAaHHS PI3HOMAHITHUX MNPOQPIIbHUX BUPOOIB. OTpUMaHHS ILJIIBKOBUX
MatepianiB. EkcTpy3id depe3 WIUIMHHY TOJIIBKY. BHpPOOHUIITBO OpIEHTOBAaHUX
IiBoK . OTpuMaHHS IBOX- 1 0araTomapoBuX IJIIBKOBUX MaTeplaiB.

ExcTpy3is dyepe3 KUIbLEBY TOJIBKY 3 HACTYNMHOK PO3AYBKOIO pYyKasa.
Cryninp BuTAryBaHHs. OTpUMaHHS JIMCTOBUX MarepiaiiB. JlucToBanbHa roJjiiBKa.
KaniGposka nucta. CoekcTpy3is TUTIBOK, JIUCTIB Ta 1H. 3 pI3HOMAHITHUX MaTepiajiB.

Otpumanns tpy6. TpyoOna romiBka. KanibpoBka Tpy6. Xapakrepuctuka Tpyo.
dopMmyBaHHA TOPOXKHUCTUX BHUPOOIB. HaHeceHHs KkaOenpbHOI 130T Ha
eKCcTpy3iiHii wmarmmHl. OCHOBHI TEHJIEHINI PO3BUTKY EKCTPY3IMHMX METOIB
nepepoOKH IacTMac.

7.2.5. JIuTTd i1 THCKOM

CyTHICTh TpoIleCy JUTTS MiJg TUCKOM TepmoracTiB. [lukn ¢opmyBaHHS
JATTSIM 1T THUCKOM 1 #oro oOcCHOBHI ctanali. Bumorm p0 mmactmac, 1o
NepepoOIIAIOTECA JUTTSIM M THUCKOM. BIuMB mapameTpiB mporecy JUTTS Mij
TUCKOM Ha sIKIcThb BUPOOIB. OdopmiieHHss BUpoOy B ¢dopmi. JliTHMKOBA cucTema.
OxonomxyBanHs BupoOy B popmi. OO6poOka BUpOOiB, BUKOPHUCTAHHS BIJIXO/IB.

TexHOoNoriyHl  mapamMeTpu  peXuMy  JHTTS  mig  TUCKoM.  Bulip
TEMIIEPATyPHOTO PEXUMY, 3MiHAa TUCKY MiJ 4ac HuKIy. Poboda miarpama IHKIY.
Busnauenns ontumanbHuX yMOB (popMyBaHHs. OCTaTOYHI HAPYTH, 1[0 BAHUKAIOTh
B BUPOOI1 MPU JUTTI; MPUYNHU BUHUKHEHHS 1 MOXKJIMBOCTI iX 3MEHIIICHHS.

[TepepoOka peakTOIUIACTIB JHUTTAM Mif THCKOM. IlepCreKTHBHI HampSMKH
PO3BUTKY JUTTS 1 ekcTpysii. IligBuieHHss SKocTi BUPOOIB 3a PaxyHOK JOMATKY
MarHiTHOTO TIOJIsl, yIBTPa3BYKOBHUX, BIOpaIliiHUX BIUIMBIB 1 TIp.
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7.2.6. IlpecyBanus

3aranpH1 NOHATTS. BUMoru 1o miactmac, 1o nepepoOssitoThCsl IPECYBAHHSIM.
Cranii  mnpecyBaHHs:  J03yBaHHs, TaOJeTyBaHHsS, IMONEPEIHIM  MIIIrpIB,
3aBaHTaXCHHS, 3aMUKaHHS (HOpPMH, MIANPECYBaHHS, BUTATYBAaHHS, 3HATTS BUPOOY.
BB OCHOBHUX TEXHOJOTIYHMX IIapaMeTpiB Ha Tporec 1 SKICTh BHUPOOIB,
JIutThoBe npecyBanHs. [IpecyBaHHS MIapOBUX MIACTHUKIB.

7.2.7. BanplitoBaHHS 1 KaJIaHIpyBaHHS

3aranbHi MOHATTA. OCHOBHI MpPOILIECH, IO BiOYBalOThCA B Marepiaiax Ipu
BaJIbIIOBAaHHI 1 KanaHapyBaHHi. OcoOIUBOCTI poOOTH BajbIliB 1 Kamanapi. Crtamii
nporeciB  ¢opmyBanHsa. [ligroroBka wMarepiany. BanbilyBaHHA $SK OCHOBHA
MirOTOBYA OTepaIris.

®opmyBanHa Ha kanaHapi. Kamannposwuii edekr. TexHonoris BUpOoOHUIITBA
JMCTOBUX 1 IJTIBKOBUX MaTepiajiB Ha OCHOBI MOJIBIHUIXJIOPHU/TY.

7.2.8. Poramiine dbopmyBaHHs. 3mikaHHSA. 3araibHi MOHATTSA. TeXHONOrIYHI
cTajii npornecy. Marepiaiu, 1o nepepoOstoThCs .

7.2.9. ®opMyBaHHs IUTIBOK IMOJMBAHHSAM 3 PO3UUHY

3aranpHl MOHATTA. TexHoyoriuHi cranii. Ouuctka po3unHy. DopmyBaHHS
1iBOK. CyHIiHHS TUTIBKH.

2.2.10. ®opMyBaHHS BUPOOIB 3 JHCTOBUX TEPMOIUIACTUYHUX MaTepialliB
CytHicTh mporiecy (opMyBaHHS BHPOOIB 3 JIMCTOBUX TepMmoruiacTiB. ['amysi
3acToCyBaHHA. JIMCTOBI Marepiany,ll0 BHKOPUCTOBYIOTbCA. (OCHOBHI cTafil
nporiecy (opMyBaHHsS: OOIrpiB, BUTIATYBAHHS JIUCTIB, OXOJIOJKYBaHHsS. Metoau
dbopmyBanHs. DopMyBaHHA 3a PAXYHOK MEXaHIYHUX 3YCHJIb/IITaAMITyBaHHS/,
nHEBMO - 1 BakyyM @QopmyBanHd. [lItamnyBanusa. Ilpuiiomun QopMyBaHHA/3a
JIOTIOMOTOI0 MaTpHIll 1 MyaHCOHA, €JIaCTUYHOTO IMyaHCOHA, >KOPCTKOTO ITyaHCOHA,
NPWKUMHOIO PaMKOIO, 3 TPOTSHKHUM KuiblieM Ta 1H./IlHeBModopMyBaHHS /B
HETaTHBHY 1 MO3UTUBHY (POPMY, 3 3aCTOCYBAHHSIM TOJIKATEIIs, BUJIbHE BUTYBAHHS/.

BakyymdopmyBanHs /BiibHE BakyyM(bOpPMYBaHHS, HETaTUBHE 1 MO3UTHUBHE; 3
MOTEPETHIM BUTATYBAHHSIM TOJKATENIEM, CTUCIHM TOBITpsM,iH./. KomOiHOBaH1
CIIOCOOM: MeXaHIKO-ITHEBMOGOPMYBaHHsI, BaKyyMITHEBMO(QOpPMYBaHHs/. 31aTHICTh
Marepiairy 10 popMyBamHHS.

7.2.11. ®opmyBanHs BUPOOIB 3 (PTOPOILIACTIB.

BnactuBocti ¢ropomiactiB. MeTtonu mepepoOKH TMOIMEPIB,II0 MICTSTh
¢drop. ["anmy3i 3acTocyBaHHS MOAIMEPIB,IIO MICTITH PTOP.

7.2.12.IlepepoOka HAMOBHEHMX 1 BHCOKO HAlOBHEHUX  MaTepialiiB
Oco6mmBoCTI (hOpMyBaHHS HAIIOBHEHUX MaTepialiB.

7.2.13.®@opMyBaHHs BUPOOIB 3 apMOBaHUX IJIACTUKIB

Tunm 3B'A3yr0Urx, M0 3aCTOCOBYIOTHCS JUISI OTPHUMAHHS CKJIOIUIACTHKIB 1
IHIIIMX apMOBAHUX TUIACTHUKIB. BUMOTH, 110 OIat0THCS 10 HUX.

7.2.14.0OtpumanHs BUpOOIB 3 MOHOMEPIB

CyTHICTh MeETOMy, Tally3b HOro 3actocyBaHHA. llpukmamu CymimeHHS
MPOIIECIB CHHTE3y 1 MEepepoOKH B €IUHOMY TEXHOJOTIYHOMY IuKIl. OTpUMaHHS
BUpPOOIB 3 KampoJOHA/IIy)KHa TMoJiMepi3allis KampoJsiaktamy B ¢opwmi/, OnouyHa
noJTiMepi3allisi MeTUIMETaKpuiIaTa.
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7.2.15.®@opMyBaHHs ra30HAIIOBHEHUX [JIACTMAC

Buaun rasoHanmoBHEeHHMX ~ MaTepiajiB: MIHOIUIACTH, (QTOPOIUIACThI.  iX
BJIACTUBOCTI, 3acTocyBaHHs. BcmiHmoioui pedoBUHU. OCHOBHI  OCOOIMBOCTI
OTPUMAaHHS ra30HAIIOBHEHUX MaTepialliB.

Metonu ¢dopmyBanus. Bubip metony QopMyBaHHS B 3aJIeKHOCTI Bij
KOHCTpYKIi BUpoOy 1 mpupoau miactmacu. llpecoBuii 1 OesnpecoBuit 3acodu
dbopmyBanns. besnepepBuuii croci6 QopmyBanHs. DOpMyBaHHA JUTTSAM TIij
THUCKOM 1 eKcTpy3iero. @opMyBaHHS BUPOOIB 3 iHTErpaidbHuX nii. CTPyKTypyBaHHS
MHOTUTACTY.

7.2.16. 30upanns BUpoOiB

3kneroBanHHsA. OcoO0IMBOCTI 3KJICIOBAaHHS BUPOOIB 3 TEPMO- 1 pPEaKTOIUIACTIB.
OcHOBHI TUNHU KIJIEB 1 BUAM KICHOBUX CIHOJMy4YeHb. TEXHOJOTIS 3KICIOBAHHS
IIacTMac MK CO0OI0 1 1HIIMMHU MaTtepiajiaMd. 3BaplOBaHHSA. YMOBHU 3BapIOBAaHHS.
Crnocobu  3BaploBaHHs /ra3oBa, KOHTaKTHa, TEPMOIMITyJIbCHa, (piKiliiiHa,
BHCOKOYACTOTHA, yJIbTPA3BYKOBA, iIHGpaKpacHa 1 raMMa-BUITPOMIHIOBAHHSIM/ .

7.2.17. Hanunenns muactMac 1 Metanizamis Bupo6iB IIpusHadeHHs
MeTali3allii, CllocoOM HAHECEHHSI METaIIYHUX MTOKPUTb.

7.2.18.Mexaniuna 00poOka 3aroTroBoK BHUpoOIB 3 T1uiactMac OcoOIMBOCTI
MeXaHIYHOi OO0pOoOKM I1acTMac /pi3Ka, CBEPIJICHHs, Hapi3aHHS pPi3bOU, TOKapHa
o0poOka, ppe3yBaHue, CTPOTAHHS 1 T.I.

7.2.19.MiporpueMcTBa 3 OXOPOHHM HAaBKOJIMIIHBOIO CEPENOBUILA TPH
nepepooOI1ll iacTMac

3aranpHl NOHATTA. OuHIEHHS 3a0pyJHEHOTO TMOBITPS 3 JONOMOIOIO
KaTamTHYHUX cucteM. CopOIiiHO-KaTATITUYHUN METOM. 3MallFOBaHHS TBEPAUX
BIIXOZIB 1 BUKOPUCTAHHS TeIUIa NPOAYKTIB 3ropanHs. I[loBTopHa mnepepoOka
BIJIIIpallbOBaHUX BUPOOIB. BTOpUHHI nosiMepwu.

PO3JILT 3

TEXHOJIOT'II KOMITO3ULIMHNX MATEPIAJIIB

7.3.1. Kommnosumiiiai  matepianu. Busnauenns. Knacudikamis. Ictopis
ctBopeHHs. OOnacti BukopucTanHs. Bwumoru. 3aranpHi Bigomocti. [amysi
3actocyBaHHsA. EkoHOMIYHAa e(EKTUBHICTH BUKOPUCTAHHS  KOMIIO3MITIHHUX
MatepiaiiB 1 BUpoOiB Ha iX 0ocHOBI. [lepcreKTHBY 3pOCTaHHS BUPOOHUIITBA.

7.3.2. HamoBHIOBaui, 10 3aCTOCOBYIOTHCS JIi BUPOOHHUIITBA TOJIMEPHHUX
MmartepianiB. 3arasbHi BuMoru. CupoBuHHa 0as3a. MiHepanbHl 1 OpraHivHi
HAIMlOBHIOBAYl, iX XapaKTepUCTUKH, O0OJacTi BUKOpHUCTaHHS. HamoBHioBaui, 10
apMyIOTb, iX OTPUMAaHHSI, BJIACTUBOCTI, 00JIaCT1 3aCTOCYBaHHS /Ha OCHOBI CKJISIHHUX,
BYT'UIbHUX, OOPHUX, CHHTETUYHUX BOJIOKOH, HUTKOBUIHUX KPUCTAJIB/.

Bubip 3B's3yrounx s KOMIO3WIIHUX MaTepiamiB. Bumoru. Otpumanss,
BJIACTMBOCTI, YMOBU KOHCOJIIJAIIi1, Taly31 3acTOCYyBaHHA. PeryntoBaHHs CTPYKTYpH 1
BJIACTUBOCTEH 3B'SI3YIOYMX TPU OTPUMAHHI KOMIO3WIIIMHUX MaTepiamiB Ha IX
OCHOBI.
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7.3.3. @®i3UKO-XIMIYHI OCHOBU CTBOPEHHS KOMIIO3HMIIMIMHUX MaTepiaiB.
[Tonsarrst axaresii 1 aaresiiHoi MinHOCTI. TepMoauHaAMIYHE TAyMAdeHHS SIBUIIL
anares3ii. BusznadyeHHs TtepMmojauHamidyHOT poOoTu aaresii. IloBepxHeBaeHepris i1
MOBEPXHEBUI HATAT. MeToAn BU3HAUCHHSA. 3MOYYBAaHHS 1 PO3TIKAHHS aJr€3UBY IO
MOBEpPXHI CyOcTpaTy, MeToau BHU3HaueHHs. CHIM MOJIEKYJSpHOI B3aeMOJi Ha
KOPJIOH1 pO31Ty MOJIiMep-HaIOBHIOBAY.

dopmyBaHHS aAre3idfHOro KOHTakTy. BrmiauB umctotm 1 Mopdosorii
HAINOBHIOBaYa, yMOBi ()OpMyBaHHsSI aAre31HOTO CIIONYYECHHS: TEMIEpaTypa, THCK,
gac.

AncopO1ist aAre3uBy Ha MOBEpPXHI cyOcTpaTy. UMHHMKH, IO BITUBAIOTH HA
ancopOrito moximepiB. OCHOBHI BiA3HaKW ajcopOlii moiiMepiB Bif afcopOuii
HU3BKOMOJICKYJISIPHUX peYoBUH. MeTtonu Bu3HadeHHS. Ponb amcopOmii 1 aaresii
MOJIIMEPIB 10 TBEPIUX MMOBEPXHEH.

Judy3iiiHi mporecu B moJiiMep-nojiMepHuX cucremax. Judysis moBepxHeBa
1 o0'eMHa, OJHO - 1 JBOCTOPOHHS, JIOKaJIbHA, CerMeHTaldbHa. YWHHUKH, III0
BIUTMBAIOTh HA MIBUIKICTh AUQY31iHUX TporeciB. Ponb audysii B ¢opMmyBaHHI
aare31MHOTO CIOIYYEeHHS.

Metonu Bu3HAYeHHs aire3ifHoi MirHOCTi. OCHOBHI NIJISXH HAIMPaBICHOTO
peryJIFoBaHHS MIITHOCTI aJre31MHOT0 CIIONy4YCHHS.

BHyTpinHi Hanpy>XeHHsI B BUpoOax 3 KOMNO3UIIHHUX MaTepiaiiB. [IpuanHu
1X BUHUKHEHHA. MeToau Bu3HaueHHsI. D13UKO-XIMIYH1 METOIU 3HUKEHHS BEIUYNHA
BHYTPIIIHIX HAIIPY>KEHb

7.3.4. KoHCTpylOBaHHSI KOMIIO3UIIIMHUX IUJIACTUKIB. MeToau CTBOpPEHHS
ONTUMAJIbHOI KOHCTPYKIII1 KOMITO3UIIIITHOTO Mmatepiany.lIporno3zyBanus
MEXaHIYHHMX BJIACTUBOCTEH KOMIO3UIIMHOTO MaTepiany.

7.3.5. Metroau oTpuMaHHs apMOBaHUX IIacTUKIB. @OpMyBaHHS BUPOOIB pH
HU3bKOMY THUCKY. KoHTakTHUUN MeToj, HOro mnepeBaru, Henosiku. DopMmyBaHHS
BUPOOIB 3 CKJIOTIJIACTUKIB IIIXOM MPOMUTAH M1l TUCKOM 1 BaKyyMoM. DopMyBaHHSI
CKJIOTJIACTUKIB 3 3a3[ajeriib OTPUMaHUX 3aroTOBOK. MeToau OTpUMAaHHS
3aroTiBok. @opmyBaHHS BUPOOIB METOAOM HamwieHHs. OTpUMaHHS 1 BIACTHBOCTI
CKJIOTEK-CTOJIUTIB.

BuroToBienHs ckiomiacTukiB 1 BUpoOiB Ha ix ocHoBl /CBAM, AI'-4C/. ix
nepeBaru. BupoOHUIITBO TpyO 3 CKIOIJIACTHKIB. BHUPOOHMUIITBO BUCOKOMIITHUX
npodinbHUX BUpOOIB. besnepepBHU METO OTPUMAaHHS JIMCTOBUX CKIIOTUIACTHKIB.

7.3.6. HanmoBHeH1 TepmoriacTd. BuMorn 1o 3B'S3yl0uMX 1 HAlOBHIOBAYIB.
MexaHiuHe, akTuBilliliHe, ModiMepi3aliiine HanmoBHEHHs. CTHCIa XapaKTepUCTUKA
oOJlamHaHHS JJI1 BUPOOHHUIITBA HANMOBHIOBAYiB. MamuHu sl 3MIIIyBaHHS
HAIMMOBHIOBAYiB 1 MOJIMEPIB: 3MINIYBaJbHI MAIIMHUA JJISl TEPEMIIIYBAHHS PIAKUX
CUCTEM, TBEPJIUX CUIIKUX MaTepialliB 1 B'I3KUX MJIaCTMAC.

7.3.7. MeTtonu OLIHKHM SIKOCTI 3MIIIyBaHHS HAlOBHEHHUX TEPMOILIACTIB: 3a
Koe(]iIlieHTOM OJHOPIAHOCTI 1 HEOTHOPIAHOCTI, 32 MIIHICHUMH ITOKa3HUKaMH, I10
00'€eMHOIO0 4acTKOIO aucrepryeMo'! ¢a3u 1 muToMoi moBepxHi. MeToau nmoOynoBu
KPUBOI PO3MOALTY MO po3MipaM YacTOK HAIOBHIOBa4Ya/ TPaHYJIOMETPUYHUN aHAII3
3.8. TlepepoOka HamOBHEHUX TEPMOIUIACTIB. PeolornuHi 1 CTPYKTYpHO-MEXaHIvHI
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BJIACTUBOCTI. TEXHOJIOTIYHA CXeMa yCTaHOBKM IS OTPUMAHHS TPaHyI
TEPMOIUIACTIB HAMOBHEHUX KPEHI0I0, TAIbKOM, KAaOJIMHOM. YCTaHOBKAa ISt
M1JICUJICHHS] TEPMOILIACTIB HA MPUKJIAIl IMOJiaMHUIY 1 CKIISTHOTO BOJIOKHA. JIUTTS i
TUCKOM  CKJIOHAOBHEHMX TepMoIruiacTiB. (OcoOJMBOCTI YMOB  NEPEPOOKH.
BnactuBocti CHTII, oGnacti 3actocyBaHHS.3HOC OOJaJHAHHS MpU Tepepooli
HANIOBHEHMX IJIacTMac. Buaw 3HOCY. UMHHMKH, IO BIUIMBAIOTh HAa IHTEHCUBHICTH
3HOCY. BmmuB 3HOCY poOoYMX OpraHiB eKCTpy3iMHOro oOjajgHaHHA Ha
IPOAYKTUBHICTB 1 MOTYXHICTB.[LIxu 3HMKEHHS 3HOCY 00J1aJHAHHS.

7.3.9.Texnika Oe3MeKu 1 €KOJIOTIUHI ACTEeKTH MpHU OTPUMAaHHI 1 mepepooIi
KOMITO3HITIMHIX MaTepiatiB.
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I'JTABA 8. TexHoJi0rist HeOpraHiyHuX KepaMivyHUX, CKJIOKPHUCTATIYHHUX
MarepiaJjiB Ta CKJIa

PO3/ILI 1

TEXHOJIOI'TAA HEOPT'TAHIYHNX KEPAMIYHUX MATEPIAJIIB

8.1.1 da3oBuii ckiaja Ta CTPYKTypa Kepamiku

MikpocTpykTypa Ta TeKCTypa kepaMiku. @a30Buil ckiiag. MeTonu BUBYCHHS
MIKpOCTPYKTYpH Ta ckiany. [lopucticts. [loxomkenHs mop. 3akpuTi, BiIKpUTI,
TYNHUKOBI, KaHAJIOyTBOPIOIOUl mMopu. IcTMHHA Ta ysBHAa MOPHUCTICTh. IcTWHHA Ta
ysiBHA TycTuHA. [HTerpanpHa Ta mudepennianbHi KpuBi nopuctocti. HaOyxanus ta
NPOHUKHICTh Kepamiku. OMHUILI BUMIPY Ta METOM BU3HAYCHHSI IIUX BIACTUBOCTEH
KepaMiku 3aKpuTi, TYIUKOBI, KaHaJIOyTBOprotoul mopu. JudepeHiiiina Ta
1HTerpaiiiiHa mopucTicts. ['ycTuHa Kepamiku. Meroau BusHaueHHa. HaOyxanHs
KepaMiku. [[pOHUKHICTh KepaMiKH.

8.1.2 MexaHi4Hi Ta TepMOMEXaHI4H1 BIACTUBOCTI

MexaHiyHa MILHICTh KepaMiKH TP KIMHATHUX Temmeparypax. Mexa
MIIIHOCTI TIPU CTHUCKaHHI, MPYU BUTHHAHHI Ta MPU PO3TATHEHHI. YapHa MIIHICTb.
MeTtoau Bu3HaueHHs. BIIIUB CTPpyKTypH Ha MIIHICTh KEPAMIKH.

TepMomexaHIuHI BIACTUBOCTI, iX 3aJEXKHICTh BiJI CTPYKTYpU 1 CKJIaIy
kepaMiku. KopoTKo TepMiHOBa MILHICTh KEpAMIKU MPHU TEMIEpaTypax CIy>KIHHS,
BIUIUB (DA30BOTO CKJIAJy Ha TEMIEPATYpHY 3aJeKHICTh MiIHOCTI. Temmeparypa
nedopmariii 1 HaBaHTaXEHHSAM. TeMiepaTypu Mmo4yaTky Ta KiHUs aedopmanii, ix
3aJIEKHICTh BIJl XIMIYHOTO Ta (pazoBoro ckiaay kepamiku. [lnactnuna negopmariis
(moB3yuicTh). BrmuB OynoBM Ta XIMIYHOTO CKJIQJy MaTepialy Ha TMOB3Yy4iCTh.
JloBrorepmiHOBa MIIHICTh KEpaMiKH TpU TeMIeparypax CiayxXiHHS. Metoau
BU3HAUEHHS TEPMOMEXAaHIYHUX BJIACTUBOCTEH. .

Oco01MBOCTI MEXaHIYHOI pyHHAIl KepamMiku MPH BHUCOKHX TEeMIIeparypax.
KopoTtkotpuBana MirHicTs npu Temneparypax ciyxou. Temmneparypa aedopmarrii
i HaBaHTaKEeHHSM. [loB3ydicTh. TpuBasia MIITHICTH NIPU BUCOKHX TEMIIEpATypax.
BB OynoBu Ta ckiaay Ha TEpMOMEXaHIYHI BJIACTUBOCTI. MeTOau MOJIMIICHHS
TEPMOMEXAaHIYHUX  BJIACTUBOCTEH. MeToaM  BHU3HAUEHHS  MEXaHIYHUX  Ta
TEPMOMEXAHIYHUX BJIACTUBOCTEM.

8.1.3 TepmiuHi Ta TermI0(i3UYHI BIACTUBOCTI

TepmiuHi BIacTUBOCTI Kepamiku. BorueTpuBkicTh, kinacudikaiiisi BUpoOIiB 3a
BOTHETPUBKICTIO. BmnmuB ckiagy Ta I1HIIMX (AKTOPIB HAa BOTHETPUBKICTH.
[TocTiiiHicTh 00'eMy mnpu BHUCOKMX Temmeparypax. [IpUuumHU pO3LIMpPEHHS Ta
3cilaHHs BUpOOIB TpPH EKCIUTyaTalii MpuU BHCOKMX Temmeparypax. TepmiuHa
CTIWKICTh. MeXaHi3M pYyHHYBaHHS INUIbHOI Ta MOPYyBaToi KepaMmiku. TepmidHe
ctapiaas. [Ipomecu, siki BigOyBarOThCS MPU TEpMIYHOMY cTapiHHi. BB dazoBoro
CKJaay Ha NPOLECH CTapiHHA. MeToau BH3HAYEHHS TEPMIUYHUX BJIACTUBOCTEH
KEepaMiKH.

Termodizuyni  BracTUBOCTI  Kepamikd. TermaompoBimHICTE.  MexaHizm
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TEIUIONPOBITHOCTI B Kepamilli, 3aJeKHICTh TEIUIONPOBITHOCTI Bl TeMIepaTypHu Ta
($ha30BOTO CKJIay KepaMikd. TemIoeMHICTh Ta TEMIIEPATypPONPOBIAHICTE. TepmiuHe
PO3LIMPEHHS. 3aJIeKHICTh PO3LIUPEHHS Bl OY/I0BM Marepiany. 3MaTHICTh KepaMiKu
710 BUMTAPOBYBaHHs. MeToau BU3HAUYCHHS TETUIO(QI3MUHUX BIACTUBOCTEH.

8.1.4 EnexTtpodiznuHi BIaCTUBOCTI Ta XIMIUYHA CTIHKICTh

EnexrpodizuuHi BIAcTMBOCTI 11X 3HAYEHHS [JI1 TEXHIYHOI KEpaMiKH.
EnextponpoBigHicTh. [InTOMa €1EKTPONPOBITHICTD Ta CICKTPUIHUHN OIIIP KEPaMIKHU.
®dakTopu, M0 BIUIMBAIOTh HA BEJIUYHMHY EJIEKTPOIPOBIIHOCTI, MEXaHI3MH
SJICKTPOIIPOBIAHOCTI. MeToMM BU3HAYCHHS

JlienekTpuyHa TPOHUKHICTh Kepamiku. [ToHATTS mosnspu3amii AieJIeKTpHKa.
MexaHi3mMu  mofnspusailii, MNOBHA MOJsApu3aIiss Ta 1i CKJIaJ0BI YaCTHHH.
JlienexkTpuyHa MPOHUKHICTH Ta i CKJIaJ0BI YacTHHU. TemmeparypHHUil KOe(illieHT
JeNeKTPUYHOT TPOHUKHOCTI. MeToIn BU3HAYCHHS.

JlienekTpuuHi BTpaTtd. MexaHI3MU BUHUKHEHHS MIEJICKTPUYHUX BTpaT, Ta
MOTYXKHICTh, IO PO3CIIOETHCS B HACHIJOK [HMX BTpar. Pe30HAaHCHI BTpaTu
MOTY>KHOCTI.

EnexTpuuna MilHICTh KepaMiku. Buiu Ta MexaH13MH €JIEKTPUYHOTO MTPOOOIO.
Bruus ckinany Ta Oy0BH Kepamiky Ha 111 BIACTUBOCTI. MeTo/In BUSHAYCHHS

XiMivHa CTIMKICTh KepaMiku. [ToHsATTs Kopo3ii Ta epo3sii. Knacudikaris BuaiB
KOpO3ii. 3aNexHICTh KOPO3ii BiJl BHYTPIIIHIX Ta 30BHIMIHIX (aKTOPIB.

TEXHOJIOI'LI TOHKOI KEPAMIKU

8.1.5 BuMorun 10 CHUPOBHHM Ta TOTOBMX BHPOOIB TOHKOI KEpaMIKH.
Knacudikamis Tonkoi kepamiku. LIinbHO crnedeHi Ta 4acTKOBO CII€YEHl BUPOOHU.
Buau ToHKOT KepaMiku.

OCHOBHI BIACTHUBOCTI TOHKOi Kepamiku. Di3MKO-MEXaHIYHI BIACTUBOCTI.
Tepwmiune po3iupenss. binyBaricTh Ta MpOCBIYYBaHICTh MOPLETSHU.

Bumoru no cupoBunu. Ckiaau Mac. OCHOBHI BUAM CHUPOBUHM JJISi TOHKOI
kepaMiku. OCOOIMBOCTI BUMOT JI0 CUPOBUHU I PI3HUX BHUJIIB TOHKOI KEpaMiKH.
BigmiHHOCTI CKJIaaiB Mac pi3HUX BU/IIB TOHKOT KEpaMiKH.

8.1.6 TexHOMNOT14 MPUTOTYBAHHS Mac, IIUTIKEPIB, aHTOO1B Ta MOJIMBH

[TpuHIIMTIOBa CX€Ma MPUTOTYBAaHHS Macu JJisi TOHKOi kepamiku. [lonepenHs
MIArOTOBKA CHPOBMHHUX MarepiamiB Ta iX Jjo3yBaHHs. CydacHi pIIIEHHS IO
pPO3IYCKY TJIMHUCTUX. MOKpHUIl MOMeN HeMIacTUYHUX. 30aradyeHHs CYCIEH3IH.
3HeBoHEHHS 1uTiKepy. CTpyKTypa Ta HEOAHOPIIHICTh KOpKa Ta iX BILUIMB Ha SIKICTh
BUpoOIB. ['oMorenizauis Mac. MexaHIyHI Ta KOJIOIZHO-XIMIYHI MPOLECH MpHU
roMoreHizamii. BakyymyBanus wmac. Ilapametpu mpoiiecy BaKyyMyBaHHS.
[TinroroBka nutikepiB. IlpecoBuii Ta Oe3mpecoBuii cnocid. OCHOBHI BIaCTHUBOCTI
dapdopoBux Ta GhasHCOBUX IUTIKEPIB.

8.1.7. ®opmyBaHHs HamiBhaOpHUKaTy.

Oco6muBocTi (hopMyBaHHS TOHKOI KEPAMIKH.
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®opmyBanus auTTaM. [lepeBaru Ta Hemomiku. Jlutts mix tuckom. [1igs'sika
Ta TUKCOTPOIHE 3MilHEHHs cupito. CTpyKTypa Ta TeKCTypa BiIMBKHU. OrnpaBka Ta
MIpUCTaBKa JieTajaeil BUpoOiB.

8.1.8. Cymrinns Ta Bunaji BupoOiB. JloaTkoBi oneparti.

Cymrinass  HamiBgabpukatiB. CrnocoOu  CyIIiHHS  TOHKOI  KEepaMiKH.
Oco0MuBOCTI MeXaHi3My MpoIleciB CylliHHs. [luHamika 00'€eMHUX 3MiH Martepiany
(marpama bepi). TpuBamicTs nporecy cyminas. [IIBuaKicCHE KOHBEKTUBHE CYIITHHS.

Bumnan tonkoi kepamiku. TpaguiiitHuil Ta MBUAKICHUI OJHOPA30BUIl BUIAI
— mepeBaru Ta Henoiku. Tpaauniiinuii Bunan. dasHcosa Ta ¢papdopoBa TeXHOTOTIT
Bumnaigy. BupoOHunTBo mopuensHu 3a (pasHCOBOIO TexHOJOTie. Di3uKOo-XiMivH1
IpoIEecH, 0 BiIOYBalOThCs mpu Bunami ¢apdopy Ta ¢asHcy. 3MiHH B KAOTIHITI
npu BUNani TOHKOI kepamiku. [loBenmiHka KBapily mpu BUNAI TOHKOI KEPaMiKH.
[ToBeninka monpoBOrO Immary npu Bunaiai. OcHOBHI ctafii dapPopoyTBOpEHHS.
BmivB BiTHOBJIIOBAJILHOTO CEpPEOBUINA M€Yl Ta BOJSHOI Mapu Ha BUNAT TOHKOI
kepaMiku. Di3UKO-XIMIYHI MPOILIECH MPU OXOJIOJKEHHI BUPOOIB. Pexxnumu Bunamy
BUpoOiB. OCHOBHI pEeKOMEHAAIIl MmO 10 pexumy Bunaity ¢asHcy. OCHOBHI
pEeKOMEeHIallli 1o J10 pexxuMy Bunaiy dapdopy.

JlexopyBaHHs Kepamiku. Metoau aekopyBaHHsA. JlekopoBaHuil BUTIA.

TEXHOJIOI'LA BY IIBEJIbHOI KEPAMIKU

8.1.9. TexHosoriuHi mpolecH BHUPOOHMITBA KEpaMIYHUX  BHUPOOIB
IJIACTUYHUM METOJ0M (pOPMYBaHHS.

Knacudikauist OyniBenbHOi Kepamikd. HampsiMku i pO3BHTKY B Cy4acHUX
yMoBaxX. BHpOOHMIITBO CTIHOBOI KOHCTPYKLIMHOI Kepamiku. Buam BupoOiB Ta
BUMoru 10 Hux. CupoBuHa sl CTIHOBOiI kepamiku. IlinrotoBka wmac st
BUTOTOBJICHHS CTIHOBOi K€paMiKH TUIACTUYHUM criocoboM. BrumB mucneprariii Ha
AKICTh BUPOOIB. DOpMyBaHHS CTIHOBOI Kepamiku Ha IIIHEKOBUX Tmpecax. Bumu
Opaky Ta 3aco0u #oro ymepemkeHHs. OcoOMMBOCTI BUPOOHMIITBA JIMIILOBOI Ta
¢irypHoi ctiHOoBOi kepamiku. CyIIIHHS CTIHOBOI Kepamiku. PexuMm CyiniHHS B
TYHEJIbHUX Ta KaMEpHUX CYIIWIax. 3aXOoAM IO NOKpaLIEeHHIO CyIIKW. Buman
CTIHOBOI KepaMmiku. Pexxumu BUMany y TYHEIbHUX Ta KaMEpHUX Medax. 3axoau
1010 OKPAILEHHS BUTIAITY

8.1.10. HamiBcyxuii MeTOjJ mNpecyBaHHS BHUPOOIB CTIHOBOI KEpaMIKH Ta
KepaMiyHOT TJTUTKHU.

BupoOHMIITBO CTIHOBOI KEpaMIKM Ta KEpaMmiyHOi IUIMTKA METOA0M
HaIIBCYXOro mnpecyBaHHs. KOHCTPYKTHBHI OCOOJMBOCTI 00JIafHAHHS 3aBOAIB 3
HaIIBCYXUM TMpecyBaHHAM ueri. OCHOBHI cTaali PO3pOOKH TEXHOJOTIYHOTO
persiameHty. BuMoru 10 cupoBHMHHOT 0a3u BUPOOHUITBA KepaMiku OyA1BEIBLHOIO
IpU3HAYEHHS.

BupoOHMIITBO KepaMivHOT TUTMTKH JJIs ITJTOTH Ta TUTATKY JJIS OOJIMITIOBaHHS
ctin. Bumoru 110 Bupo6iB. CupoBrHa. TeXHOIOTIYHI CXeMH BUPOOHUIITBA.

8.1.11. BiTum3HsIHI Ta 3aKOPJAOHHI KOMIIEKTH 00JIaHAHHS 3aBOJIIB CTIHOBOI
KEepaMiKH.
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BiTun3HsHi KOMIekTH 00JIaHAHHS U1 BUTOTOBJICHHS KepaMiku. AHa3 ix
nepeBar Ta HenodikiB. IIIsiXu poO3BUTKY TEXHOJOTIYHOIO OOJagHAHHA Y
BUPOOHUIITBI CTIHOBOI Kepamiku. CydacHi 3aKOpJAOHHI KOMIUIEKTH 00OJIafHaHHS JIJIs
BUTOTOBJIEHHS CTIHOBOT KepaMikH. IX HeloNliKM Ta repeBary.

8.1.12. TexHOJ0T1YHI TIPOIIECH BUPOOHHUIITBA KIITHKEPHUX BUPOOIB, Yeperuili,
TpyO, KEPaM3UTY Ta MEPJIITy.

BupoOHUIITBO KIIHKEpHOI LerM Ta TmTt. Bumoru no BupoOiB. CupoBuUHA.
Texnomnoriuna cxema BHpOOHHITBA. OCOOIMBOCTI MPOIECIB CYIIiHHS Ta 0Omamy
KIHKepHUX BHUPOOiIB. OCOOIMBOCTI CTPYKTypU KIIHKepHUX BHpoOiB. Kepamiuna
yepenuiss. Bumorn po BupoOiB. CupoBmHa. Ckmaam Mac Ta OCOOJHUBOCTI
Maconepepooku. BB macomepepoOKu Ha €KCIUTyaTariitHl MOKa3HUKA YepETTHIli.
dopmyBaHHA YepenHuill eKCTPy3i€to Ta mraMiyBaHHsAM. Cyllika Ta BUTAT YePEIHILi.
OCHOBHI TEHJEHIII PO3BUTKY TEXHOJIOT1i BUPOOHHUIITBA uepenwuili. BUpoOHUIITBO
XIMIYHO-CTIAKOI KepaMiKu. ACOPTHUMEHT Ta BUMOTH 10 BUpPOOiB. CHpOBHHA Ta
ckiaagn Mac. OcoOMMBOCTI CTPYKTYpPH XIMIYHO CTIHKOi KepaMiku. TexHOJoris
BUPOOHMIITBA. MeTOAM pEryiaroBaHHS EKCIUTyaTallliHUX TIOKa3HHUKIB BHUPOOIB
XIMIYHO CTiiiKoi Kepamiku. BupoOHUITBO KepaM3UTOBOro rpasilo. Bumoru o
kepam3uTy. CupoBuHa Ta ckiiaau muxT. [ligroroBka macu 10 GopMyBaHHS TpaHyl.
Cymika Ta BuUMajd Kepam3uTy. MexaHi3M TMpoIecy CHydeHHsA. Pexum Bumany.
KOHCTpYKTHBHI  OCOOIMBOCTI TEIMJIOTEXHIYHOTO OOJIafHAHHS Yy BUPOOHHUIITBI
Kepam3uty. TexHoJsioriss BHpPOOHHUIITBA CIydeHoro mnepiity. Kepamomnepir.
TexHosioriyHa cxema BUpOOHUIITBA. EKcIITyaTaliiiHi XapakKTepUCTUKU BUPOOIB.

CYYACHA TEXHOJIOI'TI BUTOTOBJIEHHS KEPAMIUHOI INIMTKU

8.1.13. Po3BUTOK TEXHOJOTIi BHUPOOHMIITBA KEpamiuHOI IMIUTKHU. IcTOpis
PO3BUTKY KEpamiyHOi MpOMHUCIOBOCTI. Miciie ¥ pojib BUPOOHUIITBA OYiBEIBHUX
MatepianiB (30KpeMa KepaMmidyHOi IJIUTKHU) B 3aralbLHOMY BUPOOHMIITBI KEpaMiKH.
OcoOMuBOCTI Cy4acHOTO BUPOOHUIITBA KEPaMiuHOI TUIMTKK PI3HOTO MPU3HAYEHHS
Tk, OcHOBHI (akTOopW, 10 3pOOWIM CydacHE BHUPOOHHIITBO TUIUTKH
BUCOKOTEXHOJIOTTYHUM 1 KOHKYPEHTHHUM.

8.1.14. Knacudikamis kepamidyHOi IUIUTKH Ta OCHOBHI BJIACTHBOCTI I[HOTO
BUly KepaMiku. OcoOJIMBOCTI 3aCTOCYBAHHS KEPaMivyHO1 IJIUTKU Mpu OyiBHUIITBI
XKUTJIOBUX  OYJIMHKIB, CYCINUIBHMX  IIPOMHUCIOBUX  OO0'€KTIB B  SIKOCTI
037100J0BalIbHOTO0 ~ MaTepiany. @Di3MKO-MEXaHIYHI  BJIACTUBOCTI Ta  BHUCOKI
JEKOPaTUBHO-XY/0XKHI ~ MOXJIMBOCTI ~ TJIA3ypOBaHUX KEpPAMIYHMX IUIMTOK Yy
CIOJIYYE€HHI 3 HEACPIUUTHICTIO CUPOBUHU I TOPIBHSHO HEBHUCOKOK COOIBAPTICTIO,
SK OCHOBHI (DaKTOpHU $IK1 JTO3BOJWIM iM 3alHSATH MPOBIJAHE MOJOKEHHS B IIMPOKIN
rami OyZiBETbHUX 03/100JII0BaJIbHUX MaTepialiB.

8.1.15. OcoOnauBOCTI Cy4yacCHOTO BHPOOHMIITBA KEpaMIYHUX TIUIUTOK JIs
OiJJIOTH Ta BHYTPIIIHBOTO oOiuitoBaHHs cTiH. CyyacHUN TEeXHIYHHMN mporpec i
MosiBa HOBUX MaTepiajiB Ta PO3BUTOK TexHOoJorid. CHpPOBUHHI MaTepiaiu, o
3aCTOCOBYIOTh y BHUPOOHUIITBI (IJIACTHYHI, CITICHIOBaYi, TUIaBHI ¥ CHEIiaibHI
no06aBkn). MiHepanbHUN CKJIaJ] Ta BIACTUBOCTI CUPOBUHH, 1X 3aJICKHICTH Bl yMOB
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YTBOPCHHSI TOKJIAJIB KOPHUCHUX KOMaJICHb. BIUMB CKIagy Ta BIACTUBOCTEH
CUPOBHMHU Ha BHOIpP TEXHOJIOTIYHOI CXeMH, MiA0ip oOJagHaHHSA Ta BJIACTHUBOCTI
rotoBoi mpoaykiii. OcoOMMBOCTI Cy4aCHOTO BUPOOHMIITBA KEpaMIUHOI IUIMTKH
(mingbip, mepepoOka, 30aradyeHHs cupoBuHHu). IlIBuaKicCHUN JBOpa3oBHM Ta
oiHOpa3oBui Bumajd. OCHOBHI HAmpsIMKA BJIOCKOHAJIEHHS 30BHIIIHBOTO BUTJISITY
BUpoOiB. CyyacHl 03100JI0BajbHI MaTepiaid Ta ¢QypHITYpa ISl TUIUTOYHUX
MOBEPXOHb CTIH Ta MiJJIOTH (MO3aika, CMY>KKH, OOP/IFOPHI TUTUTKU Ta 1HIII €JIEMEHTH
JIEKOPATUBHOTO npu3HadeHHs).Oco0IuBOCTI BUPOOHUIITBA Cy4acHOr0
KepaMoTpaHiTy. BUMOTH 10 CHpOBHHHU Ta TEXHOJIOT1S BUPOOHUIITBA.

OYHKIIOHAJIBHA BOI'HETPMBKA KEPAMIKA

8.1.16. CyvacHuii cTaH BUpOOHMIITBA BOTHETPUBIB Ta IIJISIXU HOTO PO3BUTKY.

Kinacudikariis Ta BIaCTUBOCTI BOTHETPUBKOI KepaMiku. Pojib BOTHETPHBIB y
HapoJHOMY TocnogapcTsi. Knacudikaliisi BOTHETPUBIB MO XiMIKO-MIHEPAIOTTYHOMY
CKJIaJly, BOTHETPUBKOCTI, IOPUCTOCTI Ta 3aCOOM 3MIIIHEHHSI.

8.1.17. ®i3uKo-xiMiYH1 OCHOBH BUPOOHUIITBA BOTHETPHUBIB.

®Di3UKO-XIMIYHI OCHOBM BUPOOHHUIITBA (PYHKI[IOHATHHOI BOTHETPUBKOI
KepaMiku. TexHoorisl BUpOOHUIITBA KEpaMiKU HAa OCHOBI TEXHIYHOTO ITMHO3EMY Ta
KopyHay. TexHoisoriss BHpPOOHMILITBA BOTHETPUBIB Ha OCHOBI KpPEMHE3EMY.
Oco0MBOCTI TEXHOJIOT1i BUPOOHUIITBA NEPUKIA30BUX BOTHETPUBIB. PI13UKO-XIMIYHI
OCHOBM BHPOOHHMIITBA ATIOMOCWUJIIKATHUX BOTHETPHUBIB. DI3MKO-XIMIYHI OCHOBH
TEXHOJIOT1i BUPOOHUITBA (DOPCTEPUTOBOT KEPAMIKH.

8.1.18. BrnactuBocTi Ta 3aco0i BUITPOOYBaHHS BOTHETPUBKHUX MaTepiaiiB.

®di3UyHl BJIACTUBOCTI BOTHETPUBKUX MatepiamiB. Po3moain (iznyHux
BJIACTUBOCTEN BOTHETPUBKHUX MaTepiamiB. XIMI4HI BJIACTUBOCTI. BIJIMB KOXHOTrO
KOMITOHEHTa KepaMiKiM Ha BJIACTHUBOCTI BOTHETPUBKUX MarepianiB. BrumB Ha
BJIACTUBOCTI BOTHETPHMBIB IIJIaKiB, METaIy, CKJa, rasiB, BoJIOr1 Ta cosieii. OCHOBHI
TEXHIYH1 BJIACTUBOCTI BOTHETPHBIB.

TEXHOJIOI'TI BAPOBHULITBA TEXHIYHOI KEPAMIKH

8.1.19. Knacudikariss Ta BIACTMBOCTI TEXHIYHOI Kepamikud. OCHOBHUUI
MPU3HAK PO3MOJAUTY BHUPOOIB TEXHIUYHOI KE€paMiKH 1€ MPUCYTHICTh B KEPAMIYHOMY
BUpPOO1 XIMIYHOI CHOJIyKH, KpUCTajiyHa (a3a sKoi NpPUCYTHS B LbOMY BHJI
KepaMiKu. 3acTOCYBAaHHS BHpPOOIB TEXHIYHOI Kepamikd. MeXaHIuHl BJIacCTHUBOCTI
BUpOOIB TEXHIYHOI Kepamiku. Temnodi3uyHi BIacTUBOCTI. XiMiYHA Ta pajialfiiiHa
CTIHKICTb.

8.1.20. OcHOBHI METOIU MIATOTOBKK CUPOBUHHUX MaTepiaiB. TOHKUNA moMen
CUpOBHHH. XIMIYHI METOAM TMIATOTOBKH CHUPOBHHHM Ta CHUHTE3 CIOJIyK. Mertoau
JI0JIaBaHHS TEXHOJIOTIYHUX 3B’ 130K. Metoau dhopmyBanHs BUpoOiB. Di3nKo-XiIMiuHI
MPOILIECH, SIK1 BIJOYBAIOTHCS MPHU 00MajIi BUPOOIB TEXHIYHOI KEPAMIKH.

8.1.22. OcoOnuBOCTI CydacHOI TEXHOJIOTIi BUTOTOBJICHHS KepaMikd 3
BOTHETPUBKUX OKCH/IIB.
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8.1.22. Kepamika Ha OCHOBI OKCHAY aNIOMIHIIO Ta 1i OCHOBHI BJIaCTHUBOCTI.
Kepamika 3 niokcuay mnupkoHiro. bpomenitoBa kepamika. XimiuHi Ta (Hi3U4HI
BJIACTUBOCTI ITUX BUIIB KepaMiku. [leprkiiazoBa kepamika.

HOBI KEPAMIUHI MATEPIAJIM I METO/IM IX CUHTE3Y

8.1.23. Kimacudikaiiis TeXHIYHOI KEpaMiKH.

Kepamiuni Marepiaiu 1m0 BIAHOCSATBCS IO KPEMHE3EMHUCTOTO THUITY
BOTHETpHBIB. BimacTuBOCTI KBap1ioBoi kepaMiku. BuxiaHi MaTepianu, BIACTHUBOCTI 1
crocoOu OTpUMaHHS BHCOKOKOHIEHTPOBAHUX KEpPaMIYHMX B SDKYUYHMX CYCIHEH31H
(BKBC) Ha ocHOBI KpeMHE3eMUCTUX (KHCINX) MaTepialiB, OKCHIHUX 1 CHIIIKATHUX
MatepiamiB  (kucioTHo-amdorepHoro 1 amdorepHoro ckmamiB). TexHosoris
OTpPUMaHHs Ta BHUKOPUCTAaHHSI. BIUIMB BMICTy KOJOIiTHOTO KOMIIOHEHTY Ha
BrnactuBocti BKBC. JlunacoBi BorHeTpuBH. TexHOOTris BUPOOHUIITBA JTUHACOBUX
BOTHETPUBIB. BIacTUBOCTI 1MHACY Ta 00JaCTi BUKOPUCTaHHS.

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

Otpumanns HaHomopoiikiB. CymicHe ocaJKeHHs ab0 CyMICHUW pO3KIiaj
CKJIaIHUX CHOJYK. 30ib-renb mnponecu. Etamu 3o0mbp-rens TexHonorii. Ilo3utusHi
SKOCTI Ta HENOJIIKH 30J1b-T€JIb TEXHOJIOT1i. 3arajbHa cXeéMa 30Jb-T€JIb METOJA.
BukopucTtanHs 30Jb-T€Ib METOIIB JUIsl BUPOOHMIITBA CKiIa Ta KepaMmiku. OCHOBH
30J1b-T€JIb TEXHOJIOTII 1 1i MepeBard Haja TPaJuUIMHUMH METOJaMH BHUPOOHHIITBA
ckJia Ta kepamiku. O0acTi BUKOPUCTaHHS 30J1b-Telib MEeTO/I1B. CKIISIHI 1 KepaMidyHi
BosiokHa. [lokpurts 1 moniBku. IlopyBati Tina 1 Mikpochepu. Pa3oBi piBHOBArd i
TepMOJMHAMiKa HaHoMmarepianiB. IlpuuMHM 1m0 OOYMOBIIOIOTH BiJJaJE€HHS
HaHOMAaTEpialiB Bl PIBHOBAXKHOIO cTaHy. Poib po3mipHHX e(eKTIB BIJIHOCHO 10
130JIbOBaHNX HaHOYACTHHOK. Da30Bi mepexoau.

8.1.25. Jliarpamu cTaHy TYTOIUJIaBKUX OKCHJHHMX CHCTEM 3 OKCHIAMH
UPKOHit0, rapHito, ITPiO Ta JAHTAHOIIB K (13UKO-XIMIYHA OCHOBA JJISI PO3POOKHU
XIMIYHUX TEXHOJIOT1H CTEIiabHOTO CKJIa Ta HAHOKPHUCTAIIYHUX MaTepialliB.

CucremMr Ha OCHOBI OKCHJIB ITUPKOHIIO, TaHIIO, ITPit0 Ta JIAHTAHOIIIB.
YacTkoBO a00 MOBHICTIO CTaOLII30BaHl MIUOKCUIM IUPKOHIIO 1 TadHito. OCHOBHI
HanpsIMU MPAKTUYHOTO BUKOPUCTAHHS LUX cUcTeM. BruiuB neryrouux n006aBok Ha
BJIACTUBOCTI OKCH/IIB ITUPKOHIIO Ta TadHit0 1 MaTepianiB Ha iX 0cHOBI. OCOOIMBOCTI
HAaHOCTPYKTypH. Martepiaian Ha OCHOBI OKCH/IIB P1KICHO3EMEIbHHUX €JIEMEHTIB.

8.1.26. OcHOBHI 3aKOHOMIPHOCTI OYyJIOBU Jlarpam CTaHy MOJBIMHUX CHUCTEM
HfO2-Ln203(Y203), ZrO2-Ln203(Y203) i Y203-Ln203.

[TommopdizM  BUXIIHMX  KOMIIOHEHTIB.  XapakTepHI  OCOOJIMBOCTI
MapTeHCUTHUX nepeTBopeHb. da3zoBi piBHoBaru B cuctemax HfO2-Ln203, ne Ln =
La, Pr, Nd, Ce, Sm203, Gd203, Tb203, Dy203, Y203, Ho203, Er203, Tm203,
Yb203, Lu203.

8.1.27. CyuacHi Matepiaiau 3 OKCHJIIB.

CuHTe3 Ta BIACTUBOCTI MarepiajiiB BHINOI BOTHETPUBKOCTI. OTpuMmaHHS Ta
0COOJIMBOCTI CHUHTETHYHHMX (TOpCcUiiKaTiB. Martepianu 3 MiABUIEHUMHU (i3HKO-
MEXaHIYHUMHU XapaKTePUCTUKAMH HAa OCHOBI YaCTKOBO CTa01Ti30BaHOTO JHOKCHUIY
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rupkoHito (UC/IL]). da3ori piBHOBaru B cuctemax ZrO2-L.n203. da3oBi piBHOBarun
B cucteMax Y203-Ln203, Y203-CeO2.

8.1.28. OcHOBHI 3aKOHOMIPHOCTI Oy/IOBU JlarpaM CTaHy MOTPIAHUX CHCTEM
HfO2(Zr02)-Y203-Ln203.

®di3uKo-XiMIYHA OCHOBa JUIi CTBOPEHHS MaTepialiB KOHCTPYKIIIHHOTO 1
(GYHKIIIOHATBLHOTO TIpU3HAYCeHHS. TEXHOJOTll KepaMiuHMX IaJWBHUX KOMIpOK.
3aranpHl XapaKTEpUCTUKH KEpaMiYHUX MAJMBHUX KOMIpPOK. THIH KepaMidyHUX
NaTMBHUX KOMIipok. (Cxema OyJOBH BHCOKOTEMIIEPATYPHOI MaJUBHOI KOMIPKH.
Bumorn 10 eneMeHTIB KepaMiYHMX NaJIMBHUX KOMIpoOK. OcoOiauBOCTI TBEpAO-
OKCHJIHUX TAaJWBHUX KOMIPOK y TOPIBHSAHHI 3 IHIIUMH THIAMH TaJTUBHUX
€JIEMEHTIB.

8.1.29. KepamiuHi eJIeKTpO130JISIIIIHI MaTepiaiu.

Enextpokepamiuni Marepiaiv 3 Ai€NIEKTPUYHOIO MPUHUKHEHICTIO HUX4Ye 12.
Martepiaaun cucrem BaO-Al203-Si02, MgO-AI203-Si02, CaO-Al203-Si02,
ZrO2-Al203-Si02. EnextportexHiuna mopiensHa. CTeaTHToBI Ta KOPIICPUTOBI
matepianu. JIITiiBMICHI KepaMiyHi MaTepialiu.

EnexTpokepamiuni maTepiayid 3 JIE€ICKTPUYHOIO MPUHUKHEHICTIO Buie 12.
Martepiaau cuctem CaO-ZrO2-TiO2, BaO- ZrO2-TiO2, MgO- CaO-TiO2, CaO-
SnO2-TiO2.

8.1.30. CerneTo- 1 I’ €30€IEKTPUYHI KEpaMiuH1 MaTepiaiu.

@i3u4yHI OCHOBU siBUIIA cerHetoenekTpuku. Touka Kropi, nienekTpuyHuit
ricrepe3uc. Marepiaii Ha OCHOBI TUTaHarty Oapil0 Ta IUPKOHATY-TITaHATYy
wioMOyMy.  BiacTuBOCTI 1 TEXHOJIOTISE BUTOTOBJICHHSI 11 €30€JEKTPUUYHUX
MatepianiB. KepamiyHi HamiBNpOBIJHUKOBI Marepiainu. TexHosorli onepkaHHs Ta
chepu 3aCTOCYBaHHSA KepaMidyHMX HAaMiBIPOBIAHUKOBUX MatepianiB. Onep:kaHHA
HECTEX10METPIYHUX CIIOTYK.

8.1.31. Kepamiuni pepoMarHiTH1 MaTepiaim.

bynoga ta enextpodizuuni Binactubocti ¢peputiB MeFe204. ®i3uyHi OCHOBU
saBUIIAa (epoMarHeTu3My. Mar"iTHUN TICTEpE3UC, KOEPIETHBHA CHJa, 3aJHIIKOBA
THIYKITiS, THIYKIIS HacCHYeHHs. MeToIi BUTOTOBJICHHS (PEpUTIB.

8.1.32. Kepamiuni matepiasim nsi aToMHOI TexHiku. Kepamika Ha OCHOBI
okcuay ypany. TexHosorii BUpoOHHUIITBA TeroBuaIA0ounx eiaeMeHTiB (TBEJIIB)
JUTsl aTOMHUX cTaHIii. KepaMmika Ha OCHOBI OKCHUJy TOPiIO. BIJTUB peHTreHIBCHKOTO
BUIIPOMIHEHHS Ha KepaMiuHi Marepianu. KepamiuHi MaTtepianu A yHOBUIbHIOBAYIB
B aTOMHUX PEaKTOpax.

8.1.33. 'eokepamika.

8.1.34. Tlopucra kepamika. CopOeHTH, KaTalli3aTOpH, KepaMiuyHi MEMOpaHH.
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PO3/ILI 2
CKJIO 1 CKJIOKPUCTAJITYHI MATEPIAJIU

BYJIOBA TA BJIACTUBOCTI CTEKOJI

8.2.1. Ponb ckna B xuTTi Jroaudu. Teopii OygoBu ckia. Teopii Menneneena,
Jlebenea, 3axapiaceHa. Teopis MikporeTeporeHHoi cTpykrypu. Teopis Tammana,
botsinkina. [Tomimepna konnemnis. Kpurepii ckioyTBOpeHHS .

8.2.2. BJACTUBOCTI CKJIA ¥ PO3IIJIABJIEHOMY CTAHI.

B's3kicTh. 3aliexkHICTh BiJ XIMIYHOTO CKJIaay, TeMmIeparypu. 3HaueHHS
B'AI3KOCTI Y BUPOOHHUITBI CKki1a. MeToau po3paxyHKy B'si3kocTi. ExcnepuMeHTanbHi
nociimkeHHss B's3kocTi. [loBepxHeBuil Hatsr. Poib MOBEpXHEBOro HATATY B
TEXHOJOT1l ckia. BrmuB ckmany ckia Ta ra3oBoro cepenosuina. Kpucramizariiina
3IaTHICTH CKJIA.

8.2.3. Buam xpucramizaiii: CHOHTaHHa 1 MpuMycoBa. THUIOBI KpuBi
IIBUJKOCTI YTBOPIOBAHHSI IEHTPIB KpHUCTami3alii 1 JIHIAHOT MIBUAKOCTI POCTY
KpucTaiiB. Meroau  BU3HAUEHHsS  KpUCTami3aliiHOiI  3AaTHOCTi.  Mertoau
MOMepe/KEHHsT KpucTamizamii. BB XiIMIYHOTO CKJIaly Ha KpHUCTali3alliiiHy
3JIaTHICTb.

8.2.4. JlikBamiini sgBuma B ckiml. CrabuibHa 1 MeTacTaOUIbHA JIKBallisd.

Kinetuka nponecy mikBamii. MotopHi cuinu. Makpo- 1 MikpoJsiikBauii. MexaHizm
po3miapyBaHHA. TepMOJMHAMIYHE  TpakTyBaHHS  sBuma. KpucrtamnoximiyHi
ysIBJICHHS. BJIacTUBOCTI CKJIa, 110 JIIKBYE.

BJACTUBOCTI CKJIA Y TBEPAOMY CTAHI

8.2.5. Ximiuna criiikicte ckia. KoposiiiHi arentu. PyliHyBaHHSA cKiia
pearentamu 1 1 2 rpymu.

8.2.6. Mexaniuni BiaactuBocTi ckia. IIimpHICTE ckia. MIilHICTh Ha PO3TST,
CTUCKaHHS 1 3ruH. BIIJIMB XIMIYHOTO CKJIaqy Ha MIIHICTh. BruB crany moBepxHi,
BHYTpIIIHI 1e(exTu, MaciTabuuii pakTop. 3MIIIHEHHSI CKJIa, MPYKHICTh, TBEPAICTb,
MeToau BuUMIpoBaHHS. Kpuxkicte. MexaHIYHI BJIACTUBOCTI CKJIOKPHUCTAIIYHUX
MaTepiaiiB Ta iX 3aJIEKHICTb BiJl Pi3HUX (DaKTOPIB.

8.2.7. TepmiuHi BIaCTHBOCTI CKJa. TeIMJIOEMHICTh, TEIUIOMPOBIAHICTS,
TEMIIEPaTypONPOBOJHICTh, TEPMIUYHE PO3IIUPEHHS, TEPMOCTIUKICTh, BIUIMB
TEeMIIepaTypH 1 XIMIYHOTO ckiaay. OCHOBU TeOpli ClIatOBaHHS CKJIa OJHE 3 OJIHUM 1 3
Metargamu. Temnogi3uyHl BIACTUBOCTI CKJIOKPUCTAIIYHHUX MaTepialiB Ta ix
3aNIeXKHICTh Bl pizHUX  (akTopiB. [lopiBHsUIbHMI aHami3  TemIO(QI3UYHUX
BJIACTUBOCTEH CKJIa 1 CHUTAJIIB.

8.2.8. Enextpuuni BnactuBocTi ckia. O0'eMHa €IEKTPOMPOBIAHICT 1
eylekTpoorip. BrimuB XiMiuHOro ckiiagy 1 TemmepaTypH, Biamaiy, 3arapTyBaHHS.
[ToBepxHeBa eneKTPOMPOBIMHICTh. JlienekTpuuHi BTpath. EnekTpuyHa MIIHICTS.
EnexTpudHi BIacTUBOCTI CKIIOKPUCTATIYHUX MaTepianiB. Brius pizHux ¢hakTopis.

8.2.9. Onrtuuni BrnacTuBOCTI ckia. ONTHYHI KOHCTAaHTH ckia. [lokasHuk
3ayioMJieHHs 1 aucnepcisa. [IpormyckaHHs, MOTJIMHAHHS, BIAJ3EPKaIIOBAHHS CBITIIA.
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Koeoiuient mpomyckanus. OntuyHa OIUbHICTh. [loKa3HUK mNOrIMHaHHSA. 3aKOH
JlamGepra-bepa. BuzHaueHHs nmorjiMHaHHS.

OCHOBH TEXHOJIOT'II CKJIA TA CKJIOKPUCTAJITYHUX MATEPIAJIIB

8.2.10. T'onmoBHI CHPOBHMHHI MarepiaJidi 1 JONMOMDKHI. Marepianu mis
BBEJICHHS CKJIOYTBOPIOIOUMX OKCHJIIB, OKCHIIB JY)KHHMX, JY>KHO-3€MEJIbHHUX
MaTtepiaiB.

[TpurotyBanHus mmxTtH. Bumoru no mmxTty. 3BonoxeHHs muxTH. [liqroroBka
MatepianiB, moapioHeHHs, moMen. OO HaHHS.

8.2.11. Teopis 1 mpaKkTHKa CKIOBapiHHA.

Crapii: CHUIIKaTOyTBOPEHHS, CKJIOYTBOPEHHS, OCBITJICHHS, TOMOTEHI3aIlisd,
cryaka. Pi3UKO-XIMIUHI MPOIECH MPU HArpiBaHHI COJOBOI 1 CyJIb(aTHOI IIUXTH.
Peakuii mpu HarpiBaHHI I[IUXT, IO BMIIIYIOTb OapBHUKH, TJIYIIHUKH.
OxucIoBaIbHI 1 BITHOBTIOBAIBHI MTPOIIECH Y CKIIOMACI.

8.2.12. KoHCTpykuii CKJIOBapHHX NOJyMEHEBUX Tieueil. BoruerpuBu B
CKJIsIHINA mpomucioBocTi. EnexrpormnaBneni Boruerpusu. Knacudikaris. MymiToBi,
0anemTo-KOPYH0Bl, BHUCOKOTJIMHO3eMicTi. DazoBuii ckmaa. Di3uKo-MexaHIdHI
BJIACTUBOCTI. TEXHOJOTIYHI TMapaMeTpu CKIOBAPHUX IIOJYMEHEBUX IeueH.
TemmooOmin B meui. TerumooOMiH y ckiomaci. Ckiaj ra3oBOrO cepeoBHUINA 1
pexuMm Tucky. CkioBapHi eneKkTpuyHi Tmiedi. EnexkTpuuHi rmeui. 3araipHa
kiacugikaisg JyroBoi, BUCOKOYACTOTHI 1 Tiedi onopy. EnekTpuuHi ckiIoBapHi medi
MIPOMUCIIOBOTO NIpu3HaYeHHS. [IepCIIeKTUBHICTD €NEKTPUYHUX CKIIOBAPHUX MEUECH.

8.2.13. InteHcudikaiisi CKJIOBapiHHA 1 HOBI MeTOAW. BIumMB CBITHOCTI
MOJIyM s Ha TETUIOBIAadYy.

TexHonorig ckinoBupoOiB. TeopeTnuni ocHOBU (hopmyBaHHs. Poiib B'SI3KOCTI 1
MOBEPXHEBOIr0 HATATY. B'I3KICTHI 1 TeMIlepaTypHI IHTEPBAJIH AJI1 OCHOBHUX
croco0iB (hopmMyBaHHSI.

8.2.14. OcHoBHl Mmetoau QopMyBaHHA. IIpecyBaHHs, NpecOBUAYBAaHHS,
BUTATYBAHHS, ITPOKAT.

®IHILIHI OIEPALIIL ITO BUTOTOBJIEHHIO CKJISIHUX BUPOBIB

8.2.15. TepmoobOpobOka BupoOiB 31 ckia. Bignan cknsHux BupoOiB. Hanpyru
3aJMIIKOBI 1 TUMYacoBi. Biaman ckimoBupoOiB. Emtopa Hanpyxens. Ctazii Bianamy.
Buia temriepaTtypa Bijinany B 3aJI€KHOCTI BiJl BMICTY OKCHIIB Y CKJIi.

MexaniuHa 1 xiMiyHa 00poOka ckinoBupoOiB. I1lnidyBanHs Ta monipyBaHHS.
AOpa3uBH Ta MONIPyBaIbHI CyMIillIi.

XimiuHa 0O0poOka CckiIoBUPOOIB. XiMiYHA TMOJMIPOBKA: CYTHICTH METOMY,
xiMi3M. CkJaJ NOJIPYBaJIbHUX PO3YMHIB, TEXHOJOTIYHI pPeXUMH. MaTtupyBaHHS,
oco0mBoCTI MeTOy. KOHTpOJIb SIKOCTI TOTOBOI MPOTYKIIi.

8.2.16. Kontponp sKOCTI CKJIOBUPOOiB. BumpoOyBaHHs Ha SKICTh BiAmamy.
[Tonsipuckonu, monspumeTpu. BumnpoOyBaHHS Ha MIIHICTh, TEPMOCTIHKICTb.
KoHTposib Ha MPUCYTHICTH IMyXHUPIB, CBUJIIB, KPUCTATIYHUX BKJIIOYeHb. KOHTpPOIH
r€OMETPUYHUX MMapaMeTpiB.
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KOJIBOPOBE CKJIO
8.2.17. Teopis 3abapsmoBanHs ckia. KombopoBe ckio. Bubipkose
MOTJIMHAHHS BUAWUMOTO BumnpoMmiHtoBaHHs. [loHarts xompopy. Koopaunatu
kombopy. KompopoBwii  TOH, 4YHCTOTa KOJBOpPY, SCKpaBicTh. IIpakThka
3a0apBirOBaHHSA ckia. MonekymsapHe 1 kosoinHe 3abapemoBAHHSA. lonwi,
MoutekyJisipHi 1 kosoinHi 6apBHuku. [TPUKIIA IU. O6e36apBitoBaHHs CKIA.

TEXHOJIOI'TA TIOBYTOBOI'O CKIJIA

8.2.18. ®noar-meroa. Ilpunuun ¢draoar-metony. XapakTepuctuka (uoat-
KaMmepH. THUOB1 MOPOKH CKJIa TIpH (PrroaT-MeToIi.

8.2.19. dyHKIIOHABHI CTEKJIA 3 TUTIBKOBUMU MOKPUTTAMU. XIMIYHHIA CHIOCIO
HAHECEHHsI A3EPKaNbHUX MOKpUTh. [liAroTOoBKa MOBEpXHI CKJIa 10 CpiOJEHHS.
Cpibnennsi. Hanecenns 3axucHuX NOKpuTh. Di3uuHi crmocoOM HAHECEHHS
J3epKaJIbHUX MOKPUTh. MeTaizaliis CKJia ClIocOOOM BHUIIAPY Y BaKyyMi.

8.2.20. Texnounoris tapHoro ckia. Knacudikaiis ta acoprument. CTanaapTu
Ha OCHOBHI BHpOOM TapHOro ckia. TexHiuHa xapakrtepuctuka. Dizuko-xiMiyHi
BJIACTUBOCTI. XIMIYHMM CKJaJ CKJa. 3arajbHa TEXHOJOTIYHA CXeéMa BHUPOOHHUIITBA
CKJISIHOT Tapu. PexxuMu BapiHHSL.

ABTOMaTH30BaH1 JIIHIT BUPOOKH CKJIISHOI IIMPOKO- Ta BY3BKOTOPJIOi Tapw.
Oco0nuBOCTI BUPpOOHHUIITBA.

8.2.21. TexHOOTIA XyI0XKHBOTO CKJIa. TEeXHOJIOTisI BUPOOHUIITBA COPTOBOTO
nocyay. Kiacudikamis ckia Ta CckiIoBUpOOiB. 3arajbHa TEXHOJOTIYHA CXeMa
BUPOOHMIITBA COPTOBOIO MOCYAY 3 O€3KOJBOPOBOIO HATPIi-KaNbI1i-CHIIIKATHOTO
ckiaa. OcoOnMBOCTI BHpPOOHMIITBA KPHUINTAJIEBUX BHUPOOIB, KOJIBOPOBOTO Ta
TIIYIIEHOTO CKJIA.

TEXHOJIOI'TA BUPOBIB 3 TEXHIYHOI'O CKITA

8.2.22. Ckusne BosiokHo. Kiacudikarisa. Knacudikailis CkJIOBOJIOKHA 3a
MPU3HAYCHHSM Ta XIMIYHUM CKJIaaoM. XiMIiuHUM ckjaj. ba3zanbToBi ckiiaau.
besynunni "Oe3kiHeuHi" BOJIOKHA, "KiHIEBI" BOJOKHA (IITamelbHE BOJIOKHO).
Metonu popmyBanHsa. ButsaryBanHs, BUAyBaHHS 1 BIAIEHTPOBHUM MeTon. OnTuyHe
CKJIOBOJIOKHO.

8.2.23. Csitnorexniuyne ckio. Kmacudikamis. Ctekna, 1O poO3CIIOIOTH -
MOJIOYHI, OMajioBl 1 MatoBaHi crekia. [Ipusmatuuni crekna. Ctekia 3 BUOIPKOBUM
nornuHaHHsAM. Jlin3u @penens. [IposkexTopHi 3aomiatoBadi. JIiH3HU, 10 PO3CIIOIOTh.
®D13UKO0-XIMIYHI BIACTUBOCTI. 3aBAaHHs Koibopy B cuctemi MKO.

8.2.24. Ontuune ckio. Tunu 1 MapKu ONTUYHUX CTEKOJ.

OnTuyHi MOCTIMHI ONTUYHUX cTekod. Mapku crekoi. [lokazHUKHM SKOCTI
ONTUYHUX O0e30apBHUX CTEeKOJ. MexaHiyHi BIACTUBOCTI. TermioBi BIaCTHUBOCTI.
XimiyHl BiacTUBOCTI ckia. CTekja ONTHYHI 3 OCOOJMBUMU BJIACTUBOCTSIMH.
KonbopoBi ontuuni crekina. CBiTiopo3scitoroul crekia. MOoToXpoMHI, pamiamiiHo-
CTIWKI CTEKJIa, OMTHYHI JIOMIHECIIHPYIoUi, iHhpauepBoHI OeckrucHeBl ctekna. CKIo
ontuyHe KBapiioBe. CHTamu ONTHUYHI, KPUCTAIA 1 Kepamika. XapaKTepHl PHUCH
kpuctaniB.  OnTuyHO  130TpOmMHI  KpucTajd.  Marepianu  CKIIOBapiHHS.
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TexHosor1yHICTh CKIaAiB cTeko. [[iAroToBKa CHPOBUHHUX MaTepialliB. TeXHOOTisA
BUPOOHUIITBA ONTUYHOTO CKJIA.

8.2.25. XiMiko-abopaTopHe, TEPMOMETPUYHE CKJIO. 3arajbHi BiJIOMOCTI.
Cknaau 1 BIaCTUBOCTI cTeKojd. TexHosoris. Bumoru 10 BOrHETPUBKUX MaTepiaiib.
TennmoBuii 1 ra30BUH PEXXUM BapiHHS, BUPOOJICHHS BUPOOIB 3 XIMIKO-1a00paTOPHOTO
ckia. JlogarkoBa 0OpoOKa: OJKONIOBAHHS KOBMAUKiB, OTOIUICHHS 1 PO3TOPHCHHS
Kpaio, opopmIIeHHS TOpjia 1 HOCHMKA, a TaKOXX TPajylOBaHHSI 1 MapKipyBaHHS.
TepmomeTpruyHe  CkJI0.  ACOPTUMEHT  TepMOMETpiB.  XIMIYHHUH  CKJIaf
TEPMOMETPUYHUX CTEKOJ. BHMOTM 110 BIACTHBOCTEH TEPMOMETPHYHOTO CKJIa:
MiBUIIEHA TEPMIYHA 1 XIMIYHA CTIMKICTh, HU3bKA KpHUCTaJi3aliiiHa 37aTHICTb.
tyune cTapiHHA.

8.2.26. EnextpoBakyymMHe CKJIO. 3aranbHi BimomocTi. CKiIaau 1 BIaCTUBOCTI.
XimMiuHl CcKJIagd s Jetaned  kiHeckomiB. CTekia, BUKOPUCTOBYBaH1 ISt
BUTOTOBJICHHA OayioHIB enekTponami. CTekia, 3aCTOCOBYBaHI IS CIIAlOBaHHS 3
MeTalaMd B NpMIaAaX eJdeKTPOHHOI TeXHiKu. IXHI BakyyMHi BIACTHUBOCTI
(razonpoHukHicTh). TexHonoris. EnexkTtpoBakyymHe CKIO OaraTOTOHHAXHOI
TEXHOJIOT1.
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IJIABA 9 TEXHOJIOT IS B’SIAKYUNX MATEPIAJIIB
PO3JILI 1
TTOBITPSHI B'SDKYUI

[Tpunumnu knacudikarii B'sokyunx. OCHOBHI TUIH Ki1acubiKallii.

[imcoBi B'soxyui. Buau rincoBux B'spkyunx. CuUpoBHHA 7S BUTOTOBIICHHS
rincoBux B'skyuux. Jlerigparamis ABOBOJHOTO TIiNCy TMPW  HarpiBaHHI.
Xapaktepuctuka Moaudikamiii cymbdaTy Kaibito. BUpOOHWIITBO TilMCOBUX
B'soKyunx. Jlerigparamis TiCOBOTO KamMeHIO B  TINCOBAPOYHUX  KOTJIax.
BumnamntoBanHs rincy B o0eptoBux neyax. CyMicHui momern 1 Bunain rincy. O6pobka
TIIICOBOTO KaMEHIO TIapOM TIi] TACKOM. BapiHHS B PIIKUX CEpeIOBUIIAX.

TBepaneHHs rincoBux B'skyuux. Teopii TBepaHeHHs. CydacHi MOTIsAu Ha
MEXaHI3M TBEPJHEHHs TINCOBUX B'SKy4uX. PeryntoBaHHsS IIBUIKOCTI IMPOILECIB
Ty>KaBIHHA 1 TBEpAHEHHS Tincy aob6aBkamu. Knacudikaiiis 106aBoK - perynisiTopis
MPOLIECIB TYXKaBIHHS.

BnacTuBoOCTI rincoBux B'SKy4YMX. 3aCTOCYBaHHS TIIICOBUX B'sKyuux. B'sxkyui
MaTepiajar Ha OCHOBI TiIICY.

[ToBiTpsine BamHo. Pi3HOBHOM TOBITpsHOrO BamHa. CupoBHHA 7S
BUpPOOHMIITBA TOBITpsiHOro BamHa. [Iponecu, siki MpOXOAATh MPHU BUIIATIOBAHHI.
BunantoBanus. ["amienHs nopiTpsitHoro BanHa. Bunu ramenoro BanHa. O0naqHaHHsS
JUTS TallleHHSI.

["ppaTanis 1 TBEpAHEHHS MOBITPSIHOTO BallHa MIPU HOpPMAaJbHINA TemMueparypi.
Mexani3m TBepAHEHHS. TBEpAHEHHS BAaHAHO-MIIIAHUX PO3YMHIB MIPH IIIBUILEHUX
TeMIiepaTypax. [HreHcudikaropy TBEpIHEHHS.

BnactuBocTi 1 00671aCT1 3aCTOCYBaHHS MOBITPSTHOTO BaIlHA.

[Napamiuae BamHo. CHpoBHMHA Il BUPOOHMIITBA TiAPaBIIYHOTO BarlHa.
Bupobuunto rigpaBmiyHoro BamHa. OcCOONHMBOCTI PEXUMY BHUIIATIOBAHHS.
ArmnapaTtu Ui BUNIATIOBAHHS TiApaBiIiyHOrO BamHa. [Iporecu, siki mpoXoasTh MpH
BunaigtoBaHHl. Da30BHIl ckiax TiApaBiIiyHOrO BamHa. BriactuBocTi 1 00JacTi
3aCTOCYBaHHS TIpaBIIYHOTO BalHa.

MarnesianpHi B'soKydi. Pi3HOBUIM MarHe3ianbHuX B'sokyunx. CUpOBHHA IS
BUPOOHMIITBA MArHE31JIbHUX B'SOKyYMX. TEXHOJIOTIYHI omepalii BUTOTOBJICHHS
Mar"e3iabHUX B'SKYUYHUX.

PO3/LT 2
MOPTJIAHJILIEMEHT 1 MOrO PI3HOBUJIU

[ToptnananeMenT. XapakTepucTHKA CKIQAy MNOPTIAHAUEMEHTY. Brus
OKpeMHX OKCHJIIB Ha BIIACTUBOCTI moOpTiaaHaieMeHty. Da3oBuil  ckiaj
MOPTIAHAIEMEHTY. XapaKTepucTUKa OokpeMux ¢a3 3a aiarpamMamMu CTaHy JBO- 1
TPUKOMITIOHEHTHUX CHUCTEM; BIACTUBOCTI ¢a3. BrumB mManux ckiagoBuX (JIOMIIIOK)
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Ha Tporecd (QOpMyBaHHS 1 BIIACTUBOCTI OCHOBHUX KIIHKepHUX (a3. Brums
(da3zoBoro ckiaay Ha BIACTUBOCTI MOPTIAAHAIEMEHTY. PO3paxyHOK MiHEpaJIOr4HOTO
CKJIay KIIIHKEpY.

CupoBuHa JJisi BUTOTOBJICHHSI MopTiiaHaueMenty. Kiacudikaiisi cupoBuHHU.
Kap6onatHa ckiagoBa. YMOBHO-TIMHUCTUM KOMIOHEHT. Kopuryioui 100aBKH.
3acTocyBaHHS BIJIXOIB MPOMHCIOBOCTI K KOMIIOHEHTIB MOPTJIAHIIIEMEHTHOI
CUPOBUHHOI CyMIIIl 3aMICTh MPUPOAHOI KapOOHaTHOI ab0 aTOMOCHIIIKATHOI
CHUPOBUHHU.

XapakTepucTUKa  OCHOBHHX  TEXHOJOTIYHMX  CXE€M  BHUPOOHHUIITBA
MOPTIAHAIIEMEHTY: MOKPHH, CyXui, KOMOIHOBAaHUN CIIOCOOM: TTOTOKOBE 1 MOPITiHE
KopuryBaHHs. [lepeBaru 1 HEOMIKKA OKPEMHUX CIIOCO0IB. XapaKTEPUCTUKA OKPEMUX
TEXHOJIOTTYHUX TepeaitiB. [IpuroryBanHs CHUPOBHHHOI CyMillll TpU MOPIIHHOMY
KOpHUTyBaHHI (32 MOKpUM 1 cyxum crnocobam). [lomen cupoBHHHOTO OOpOIIHA.
[aTencudikaris momeny. TeXHOJOTIYHI BJIACTUBOCTI CHUPOBUHHOTO IIIaMy.
PerymtoBaHHsI BIACTUBOCTEN CUPOBUHHMX CyMiliel. ['panynioBaHHs cymilied mpu
CyXOMY CIT0C001 BUPOOHUIITBA.

BunantoBaHHsS NOPTIAHALIEMEHTHOTO KilHKepy. Di3MKO-XiMIUHI MPOIECH,
0 BiIOYBAaIOTbCS MNpH  BUNANIOBAaHHI. XapaKTEpUCTHKA  arperaTiB, sKi
3aCTOCOBYIOThCS NpH BUMadtoBaHHI. [leul 00epToOBi, maxTHi. 30HKM 00EPTOBOI MEYi.
BnnuB BacTuBOCTEN CUPOBUHH, CTYIIEHIO TUCIIEPCHOCTI, IIBUAKOCTI HArpiBaHHA 1
IHIIMX (PaKTOpIB Ha MPOLECH KITHKEPOYTBOPEHHA. 3aCTOCYBAaHHS MIHEPAII3aTOPIB
npu BuUmanioBaHHI. OXOJOKEHHS KIIIHKepy. BITUB peXuMy OXOJOIKCHHS
KJIIHKEpA Ha BIACTUBOCTI NopTianaueMenty. [lomen kininkepy. Cxemu nomeny, siki
3aCTOCOBYIOTHCA B LIEMEHTHIN MpOMUCIOBOCTI. [HTeHCH(DiKaLis TOMENy KIIIHKEpY.

TBepHEHHS TOPTJIAHALIEMEHTY. ['1IpOoCUIIIKaTH KalbIlilo: KiacuQikalis,
CKJIaJ, BiacTHBOCTI. ['igpoantoMiHaTh, TiAPOGEPUTH 1 CHOPITHEHI CIOIYKH.
INapocynedaroamtominaru. ['impokapboantominaru. [imporpanatu. [Miapararis
[EMEHTHUX MIHEpaJiB B HOpPMaJbHMX 1 TiIpoTepMaibHuUX yMmoBax. OIliHka
CTymeHto Tifpatauii. ['igparamist nemeHTy. MexaHi3M Ipolecy TBEpAHEHHS, Teopii
TBepaHEeHHSA. CTpyKTypa IIEMEHTHOTO TicTa 1 IIEMEHTHOro KameH. BiacTtuBocTi
[IEMEHTHOTO TiCTa: TEKY4iCTh, JIETKOYKIIAHICTh, BOJIOBITOKPEMIICHHS, KOHTPAKIIIS.
Bunu 3B's13ky BOJIM B IEMEHTHOMY KaMeHi.

byniBenpHO-TeXHIUHI BiacTuBOCTI 1eMeHTiB. IllimpHicTh. OO6'eMHa Maca.
Bogonotrpedba 1 HopmanbHa ryctuHa. CTpoku TykaBiHHA. ,.HecmpaBxHe"
Ty)KaBiHHSA.  PIBHOMIpHICTh  3MiHM  00'emy. MIiLHICTb. [ToB3y4iCTb.
Mopo3socTilikicTb. BuconoyrBopenns. XKapocriiikicts. Kopo3siiiHa cTiiikicTh. Buau
KOpO3ii: BUIY>KYBaHHA, KACIOTHA, BYTJEKHCIa, cyibpaTHa (CynbpoantoMiHATHA 1
rifncoBa), MarHesiasibHa (MarHesiajibHa 1 MarHesiajibHO-cylib(aTHa). Bruus nyriB
KJIIHKEPY Ha KOPO31MHY CTIMKICTh IIEMEHTHOTO KaMeHI0. PyliHyBaHHS IEMEHTY Mij
J€10 OpTaHIYHUX peuoBUH. Ycazka 1 HaOyxaHHs. [lo3yuicTe. TemnoBuaiieHHS.

PizHoBuau moptnanauementy. llIBuakoTBepaHyuuit 1 BHCOKOMIIHHI
nopTianauemMenT. llopTinananemMeHTa 3 TOBEPXHEBO-aKTHUBHUMHU JIOAATKaMMU:
m1acTU(1KOBaHHIMA MOPTJIAH/ILIEMEHT, riapohooHwMit MOPTJIAH/ILIEMEHT.
CynbdarocTiiikuii  mopTianaineMent. JlekopatuBHi (OUTMA 1 KOJIBOPOBI)
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NOPTJAAHALIEMEHTH. TaMIOHAXXHUKA TopTiIaHaueMeHT. [lopTnanauemeHt s
OCTOHHUX MOKPUTTIB JOPIr Ta aepoapoMiB. [lopTiaaHaIIeMEHT JJii BUTOTOBJIECHHS
a30eCTOlIEeMEHTHUX BUPOOIB. [HIN BUAM MOPTIAHIIEMEHTY: IIEMEHT IS 3aXUCTY
Bil PaJlOAKTUBHUX BHUIPOMIHIOBaHb, IIEMEHT [JI1 JKapOCTIMKHUX OETOHIB;
MarHes3iajdbHUA TOPTIAH/IIEMEHT; CJAHIEe30JbHUN MOPTIAHIIEMEHT; OemiTo-
MOPTJIAHJILIEMEHT; IIEMEHTHO-TIOJIIMEpPHE B'sDKy4e; MOPTIAHIIEMEHT 3 MIKpO-
HAITOBHIOBAYaMH.

PO3/ILI 3
CTIELIAJIbHI BUJIA B'SDKYUUX

['munozemucTuii nemeHT. XiMiYHMNA ckiaj. BMicT okpemMux OKCHAIB B
TJIMHO3EMHUCTOMY IIEMEHTI, BIUIUB OKCH/IIB Ha BIACTUBOCTI. MiHEpalOTIYHUI CKIIal.
XapakTepucTuka okpeMux (a3, iX BJIACTUBOCTI, BIUIUB HA SIKICTh INIMHO3EMUCTOTO
neMeHTy. BupoOHuuTBO riamHo3emuctoro nemeHty. CupoBHHA [JIs1 BUPOOHUIITBA
rivHo3emMuctoro nemeHty. Cnoci6 tumaBnenHs. Croci6 cmikanHg. KowrmiekchHe
BUPOOHUIITBO. DI3UKO-XIMIYHI TPOLIECH, K1 MPOTIKAIOTH MPU BUMATIOBAHHI IIUXTH.
Pexum BuUNamoBaHHS 1 0XOJNOMKEHHA. ['iapaTanis 1 TBEpAHEHHS TIIMHO3EMHCTOTO
neMeHty. limpoamomiHaTé 1 1H. TiApaTd. byniBenbHO-TEXHIYHI BIACTUBOCTI
IJIMHO3EMUCTOTO LEMEHTY. Pi3HOBHIM TJIMHO3EMHUCTOTO LEMEHTY:
BHUCOKOIJIMHO3EMUCTUI 1EMEHT, aHTIPUTO- TJIMHO3EMHUCTHH IIEMEHT; OemiTo-
TJIMHO3EeMUCTHUH (0€3a11TOBUI ) LIEMEHT.

Po3mmpHi  nemeHTH. MexaHI3M  pO3IIMPEHHS IIEMEHTHOTO KaMEHIO.
BogoHENpOHUKHUI ~ PO3MIMPHUANA  IIEMEHT. ['1ICOrIMHO3eMUCTUH  pO3LIMPHUIMA
neMeHT. Po3mmpauii noprianauemenT. Hanpyxenuidt uemeHt. [Hmn Buau
PO3LIMPHUX IIEMEHTIB: IEMEHTH 3 J00aBKOK O€3BOJHOIO Cyib(oantoMiHATy
KaJIbIlif0, IIEMEHTU 3 J100aBKOIO PO3YMHHHX CyIb(}aTiB MeTajiB, IIEMEHTH 3
100aBKOIO OKCH/IIB KaJIBIIIFO 1 MarHiro.

[TymonanoBi 1meMeHTH. AKTHBHI MiHepaibHI [00aBKM: Kiacudikaiis 1
BiaactuBocTi. IlynonaHoBUH  MOPTIAHALIEMEHT: BHUPOOHULTBO, TBEPIHEHHS,
BJIACTUBOCTI. [HINI BUAM MyI0JIAHOBUX LIEMEHTIB: BallHAHO-IIYL[OJJAHOBE B'SXKYyYe;
BaITHAHO-30JIbHE B'sDKYYE.

[[lmakoBi 1eMeHTH. Buam 1 ckmaag nuUlakiB, SKI  3aCTOCOBYHOTBCS B
BUPOOHMITBI BSDKyuuX. JIOMEHHI NUIAKW: XIMIYHUM 1 MIHEpaJOTIYHHUIA CKJIaf,
Kkjacudikauis, MOTyJIbHI XapakTepucTuku. LIInaku 4opHOI 1 KOIBOPOBOi METaTyprii
(cTaymennaBuibHI LUIAKW; LUIAKKM (DEPOCIUIaBIB, IUIAKK KOJHOPOBOI MeETayprii,
IUIaKK EJEeKTPOTepMIYHOTO BUPOOHUUTBA (docdopy). [iapaBiiyHa aKTUBHICTH
IIAKOBUX MiHepaiB. ['igparaiiisi cymimeil nuiakiB i1 KiIiHKepy. Buau nutakoBux
LIEMEHTIB 1 TEXHOJIOT1A ix BUPOOHUIITBA. [[InakonopTiaHAlIEMEHT.
CynbdhaToCTiKn TUTAKOTOPTIIAHAIIEMEHT. [HIIT BUAM MIJTAaKOTTOPTIAHIIEMEHTIB.

Banusano-mnakosuii nemeHt. Cynb(}aTHO-IIIaKOBI IIEMEHTH.

HlnakomyxkHi B'sKy4l - BHXIAHI MaTepiai, CKJaa B'SHKydoro, IMpolecu
OTPUMAaHHS, BIACTUBOCTI 1 00J1aCTI 3aCTOCYBaHHS.
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I'TABA 10 TexHoJs10riss KOCMEeTHYHHX 32C00iB Ta Xap40BHUX 100aBOK
PO311J1 1

XIMIHHA TEXHOJIOT'T KOCMETNYHMX 3ACOBIB

10.1.1. TTapdymepis.

Knacudikamis 3amaxiB Ta ix xomOiHamig. Teopis CHpUAHSATTS 3amaxiB Ta
0COOJIMBOCTI HIOXY JIFOJTUHHU.

3aranbHi NPUHIMIKA PO3MOALUTY map@yMepHUX BUPOOiIB3a TpylmaMu TOBApiB.
Hyxu. Teepai ayxu. Ilapdymepni ta TyanetHi Boau. OnexonoH. JyxmsHi BoIu.
JlikyBanbHi Boau. 3acobu misi apomaru3arii moBiTps. OOKyproBaJbHI €CEHIIis,
namip, cBiuku. Knacudikaiis AyxiB 3a XapakTepoM 3amaxy: KBITKOBI, (aHTa3iiiHi,
KBITKOBO — (haHTa3iiHl. Tumm 3amaxy AyxXiB Ta CTwi  (paHIy3bKui 1
aMEPUKAHCHKUU.

XapakTeprucTUKa Ta HOMEHKJIaTypa AyXMSHHUX Ta JOMOMIXHHUX PEUOBHUH, IO
BUKOPUCTOBYIOThCA y mapdymepii. Hatypanbui myxmsHi pedoBuHu. [Ipuposni
cMoiu Ta Oaib3aMM — (PIKCAaTOpPU POCIUMHHOrO MOXO/pKeHHA. Cyxa pOCIMHHA

cupoBuHa.  HamiBcuHTeTHuH1 3amamHi pedyoBUHU. Po3umHHuKU. bapBHHKU.
dikcaTopu.

OcHoBHM MOOYy10BY Map(pyMepHUX KOMIIO3ULIN. Beayunii 3amax 1 rapMoHiiiHE
3anoBHEHHs.OCHOBHU CKJIQJIaHHS peuentyp nappyMepHHUX plauH.

CamooxkucmoBanHs. ®Dikcatopu, THOU (ikcatopiB (110 YHNOBUIBHIOIOTH BHUIIAP,
aHOMAJIbHO YTIOBIUIBHIOIOTH BHUIAP, PEYOBHHM, IO 3AaTHI 3MEHIIUTH TOPOTOBY
KOHLIEHTPALII0 3alalllHUX PEYOBHH, MPAKTUYHO HEJIETKI, BaXKKO JIETKI, CEPEIHBO
JIETKI, JIETKO JeTKl). BriauB CHiBBIAHOUWIEHHS KOMIIOHEHTIB Ha CTIHKICTh 3amaxy
KOMIO3UIIII.

Oco0MMBOCTI CKJIaJaHHS apoMaTiB MJii KOCMETHKH, TYyaJleTHOTO MHJa 1
MHUIOUHX 32C001B, T€KOPATUBHOI KOCMETUKH.

10.1.2. TexHnonoris onepxaHHs eipHUX OMI.

Bunydyennss edipHuX o JeTKMUMU  (EKCTpakiisi) abo HEeJIETKUMU
po3unHHUKaMu (Marepaiisi). Exctpakiis. [lepkomtoBanus. Manepartis. OnepxaHHs
abcomoTHUX oJid. Opep)kaHHS KOHKPETIB;MEXaHIYHUI METOJ] 3 BUKOPUCTAHHSIM
MpeciB PI3HOI KOHCTPYKIIi, 1HIIUX MPUCTPOIB Ta MAIIUH. EKCTpakuis I10KCHIOM
Byrieio. Ileperonka 3 BojasiHOO mMmaporo. Po3aineHHs mnepBUHHOI edipHOT ol 1
nuctunary. Pexynepanis edipHoi omii 3 guctuisniinux Boja. KorooOaris. SkicTb
BTOPUHHOI KoroOarmiiHoi omi. Pektudikamis edipuux omid. TexHonoris
NPUTOTYBaHHS PO3YMHIB NpH HarpiBaHHi 1 0e3 HarpiBy. MexaHIUHMI MeToJ
BujangeHHss edipHux oniil. OxpepxaHHs e(dipHUX OJid TBEPAUMH COpPOEHTAMHU
(copOrtis).

10.1.3. Texnosoriss BupoOHUIITBA TapdyMEpHUX KOMIIO3UIIIA, apoMarTiB i
€CeHIIIH.

[IpurotyBanHs nyxiB. Bumip, 103yBaHHS, 3aBaHTa)XECHHSA 1 3MIIIyBaHHS
KOMITOHEHTIB. MeToau BUTOTOBJIEHHS MaphyMEpHHUX PIAUH: KIACUYHHUM, METO],
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po3pobneHuii 1 3ampoBa/KeHHI Brepmie — Ha JIeHIHrpaiacekil mapgymepHiil
badpuiii, Metoq OpigmaHa, METOI, 3aCTOCOBAHUHN Y BITYU3HSIHINA MPOMHUCIOBOCTI.

TexHosoriyna cxema oTpuMaHHsS mnapdymMepHUX piauH. BiacToroBaHHS.
BucroroBanus. Pi3HuIs MK MOHSTTAMU BUCTOIOBAHHS, BHU3PIBAHHS 1 JO3pIBaHHS.
dinpTpyBanHs. [Iporecu mpomucioBoro GpiabTpyBaHHS, Iporecu (GiabTpyBaHHS 3
YTBOPEHHSAM ocaay 1 (UIBTPYBaHHS MAJOB'SI3KUX PIAWH, 10 MICTIATh 3HAYHY
KUIBKICTh ~ cycrneH3ii.  3akynoproBajibHe  (inbTpyBaHHA. TpaHcnoOpTyBaHHS
nappymepaux piguH. PosmuB. Mertoaum pos3nuBy maphymepHOi pIAMHH Y
diakoHumiy BakyyMoM (pydHUH Ta MAIIMHHUAKA CIIOCOOW) Ta MMiJa THCKOM 3
BiICU(OHIOBAHHSAM HAJIMIIKY PIIUHHU. YTaKOBKa. YKyINOproBaHHSI. MapKyBaHHS.
KonTposns sxocti nappymepHrx KOMIO3UIII1 maphyMepHUX piIAHH.

Jlezomopytodi KOCMETHYHI 3aco0u, XapaKTepUCTHKa, Kiacudikamis Ta
MeXaHi3M Jii  J1e30J0pyrouux 3aco0iB. XapakTepuUCTHKa 1 MeXaHi3M il
aHTUNEPCIIPaHTIB. XapaKTepUCTUKA PEYOBHH, 10 BOJIOAIIOTH aHTUIIEPCIIPAHTHOIO
ni€ero. Perentypa 1 TeXHOJIOTIS J€30/I0pYIOYHX 3ac001B Pi3HOI (JOPMH BHUITYCKY.

Texnozorisa oniBis-ae3000panTy. ['enesi gezogopyroui 3acoou. [ezonopyroui
3acobu pizikoi popmu Bumycky. Jlezomopyrodi 3acoOu aepo30JbHOI (HOPMHU BUITYCKY.

10.1.4. TexHonoriss BUpOOHUIITBA TyaJIETHOTO MUJIA.

CyvacHuii  acopTuMeHT  TyajeTtHoro  mwia.l'ocnogapcbke — MuUIIO.
[Topomkononioue muso. IlpansHi nopourku, MuiibHI nopoiku. Kinacudikarris muia
32 KOHCUCTEHUIEIO: TBEPHE, IIMAaTKOBE, KPEMOMNO10HEe, MOPOLIKONOAIOHE , piJIKe
TyaJeTHE MHUJIO.

Knacudikauiss  TyanetHoro Muia 3a  npu3HadeHHAIM.DyHKIIOHABHI
BJIACTUBOCTI TyaJIETHOTO MUJIA, €CTETUYHI BJIACTUBOCTI, 3alax, HaIMHICTh, Oe3MeKa,
€KOJIOT1YH]1 BJIACTUBOCTI, KOCMETUYHUN €(PEeKT 1 MeXaHi3M Ail TyaJeTHOro MHJIA.
Di3uKO-XIMIYH1 BJIACTUBOCTI MUJIA.

XapakTepucTuka CHUPOBUHHM, 110 BHUKOPUCTOBYETHCS Yy  pelENnTypax
TyasieTHoro muia. XKupoBa cupoBuHa. TBapuHHI XUpH. JKupu MOpPCHKUX TBApUH Ta
pu6. Pocnmunni omii. Canomac 3 pocnuHHUX oiiid. KoHOmsiHE 1 JbHSHE Macio
Kupozaminauku. CHHTETUYHI XKUPHI KHUCIOTH, IO OTPUMYIOTHCS OKHCICHHSIM
napadiHOBUX BYTIJIEBOAHIB KucHeM TmoBiTps. Kanidgonb. TexHiudi HapTEHOBI
KUCJIOTH. TamoBe Macio.

OcHoBu BapiHHS TyasneTHOoro wmmia. OCHOBHI TEXHOJIOTIUHI MPOIECH
MusioBapiHHs. [IpuroryBaHHs BOAHHMX PO3YMHIB KUPHOKUCIHX cojel. [Ipsmuii Ta
HEMPSAMUN METOIH BapiHHS MHJIA.

[TpunaIMIIOBa cXema BapiHHS OCHOBH TyaJIETHOTO MHJIA HEMPSIMHUM METOJIOM 3
HEUTpaJIbHUX XKUPIB. TeXHONOrYHa cXxemMa MUJIOBApiHHSA: MeplLIe OMUJICHHS; MepIie
BUCOJIIOBAHHS;,  Jpyre OMWJICHHS, Jpyre  BHCOJIOBAaHHS;  MUTi(yBaHHS
MMJIa;BIICTOIOBAHHS.

[IpuniunoBa cxema o00poOseHHs TyanetHoro wmiaa. CyniiHHA MU,
3minryBaHHS MUIa 3 100aBKaMu.. TBEpPICTh MUJIA.

Texnonorist piakoro 1 riillepuHOBOro TyanetHoro wmuiaCrnocodu Ta
TEXHOJIOT1sI OTPUMAHHS PIAKOTO 1 TIIIEPUHOBOTO TYaJeTHOTO MUJIA. TEXHOJIOTIs
MPO30pUX  TIIIEpUHOBUX MU TeXHOIOTsl MUIBHUX MOPOIIKiB.KOHTpOIb SKOCTI

91



TyajgeTHoro wwuja. Meroau BumpoOyBaHb. Bu3HayeHHS OPraHOJENITUYHUX
MOKAa3HUKIB TBEPAUX COPTIB MMJIA, 30BHIMIHIN BUTJISA 1 KOJIP PIIKOTO TyaJeTHOTO
Muia, 3amnax , skicHe uumcno(KY), macoBa 10Jisg >KUPHUX KHUCJIOT, MacoBa JOJIS
COJIONPOJYKTIB, MacoBa JOJS HEOMMIIEHOTO JKHpY, TeMIleparypa 3acTUTaHHS
YKUPHUX KUCJIOT, BUBHAUYEHHS EPBUHHOIO 00'€MY IIHHU.

10.1.5. 3acobu porusny 3a 3ybamu 1 HOPOKHUHOIO pOTa.

Buan npopaykiiii, 1mo BiZHOCATBCS 10 3ac00iB TIT€HH IMOPOKHUHHU POTA.
['irieniuni 3aco0Owu; J'IleBaJ'IBHO npodiTakTU4HI, JiKyBajdbHI 3yOHI mactu, 3yOHI
MOPOIIKK,  CNKCUPH 1 jAe30m0paHTH. Bumorm 1o 3aco6iB. 3yOHI TOPOIIKH.
BnactuBocTi Ta (pi3uko-xiMidHI MOKa3HUKHA. TEXHOJIOTTYHHIA MPOIEC BUPOOHHUIITBA
3yOHOTO TIOPOIIKY

3yoni mactu. Buam 3yOnHmx mact. CydacHa kinacudikaiis 3yOHHX TMacT.
Cycrnensisi KOCMETHYHA, MPOTUKAPI€CHA, MPOTUTIHTIBITHA, BIAOIIOI0OYA.

TexHonorig BupoOHuiTBa 3yoHux nact. Craaii BupoOoHunTBa. [IpuroryBanHs reio
HATpiil KapOOKCHJIMETUIIIEIIOI03HOr0. AOpa3uBHa 4YacTMHAa 3yOHOI TMacCTH.
TexHomor1i BUpOOHUIITBA CTa/IiiiHA Ta HETIEpEPBHA.

10.1.6.XiMist mKIpH.

[TonsitTst ipo OynoBy mikipu. OyHkiii mkipu. Teopist cTapiHHS MIKIPH.

Awminokucnotu. [lentuau. binku. XKupni kucnoru. Byrnesou.

bynoBa Ta BiacTuBOCTI amiHOKHCIOT. bymoBa Ta yHKIII mNenTumiB.
Knacudikamis OinkiB  (mporeiniB). Crpyktypa Oinka. CTpyKTypHi OUIKH
mKipu. QYHKIIT KUPHUX KUCIOT B MIKIPI.

10.1.7. BupoOHHIITBO KOCMETHUYHUX 3aCO01B.

Krnacu@ikanisi Ta BIaCTUBOCTI KUPHUX KUCIOT.

OcHOBHa Ta JOMOMI)KHa CHpPOBHHA, fIKa 3aCTOCYETbCA NI BHPOOHHUITBA
KOCMeTUYHUX 3aco01B. [IpuponHa, cCMHTETHYHA, MiHEpaJbHA CUPOBHHA.

[ToBepxHEBO-aKTUBHI peuoBHMHU. B3aeMoisi MOBEPXHEBO-aKTUBHUX PEYOBHH
3 emijiepmicoM. AHIOHHI, KaTiOHHI, aM(OTEepHI Ta HEIOHHI MOBEPXHEBI PEUYOBUHHU.
[lepcniekTuBM 3aCTOCYBaHHS TTOBEPXHEBO-aKTUBHUX PEYOBHMH Y KOCMETHYHIM
raysi.

Emynbratopy  T1a  emyneryroun  cymimi.  Emynecii. Emynbryroua
CIIPOMOXKHICTh. EMynbraTopu 1t cucremu Boga- omisi. EMynbraropu nsist cucremMu
OJI1s1 — BOJIA.

[lirmenTn, HamoBHIOBaul Ta OapBHUKU. HamoBHioBaui, OapBHUKM Ta iX
kiacudikamig. OpraniuHi mrMeHTH. KoabopoBuil iHAEKC.

[Tomimepu. Ilpupogni mnomimepu. Ilomicaxapunu. IlpupogHi cmonu.
EnemeHTOOpraniuHi MoixiMepyu — CUIIKOHH.

KoncepBantu. Kiacudikarmis. KoHcepBaHTH, IO BIIHOCATBCSA OO0 KIacy
cnupTiB. KoHcepBaHTH, IO BIJHOCSATHCS JO KJIacy KHUCJIOT Ta iX MOXIJTHUX.
KoncepBantu 611koB0o1 mpupoau. KoncepBaHTH ByTJI€BOIHEBOI TPUPOIH.

doto3axucHi Ta BinOuTIO0UN cionyku. Pi3uani YO — dinerpu. Ximiuai YO
— GUTbTpU. AHTHOKCH/IAHTH.

Bitaminu. JXupopo3umnni Bitaminu. Bopopo3umnHi Bitamian. CydacHi
TEHJICHIIIT 3aCTOCYBaHHS BITaMiHIB B KOCMETHIII.
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Kpemu Ha OCHOB1 eMyIbCii THUIY «OMisl Y BOJI» Ta «BoAa y oiii». AudinbHi
CUCTEMH B KpeMax.

[IpuHIUN cKIagaHHS PEelenTyp KPeMiB PI3HOTO MPU3HAYEHHS.

Peuienitypa 3B0JIOKYIOHUOr0, KUBUIBHOTO Kpema s obOnuyua. Penenrtypa
KpEMiB JIs HIT, TiJIa Ta PYK.

Peuentypu IJ0OCBHOHIB, KOCMETUYHOTO MOJIOYKA Ta MACOK JUIsl OOJIUYYS.
bezxupoBi kpemu.

TexnonoriuHi cTazii Ta JiHIl OTPUMaHHS KPeMOBHUX Mac. TexHooriyHa cxema
OTPUMAaHHSI eMYJIbCIHHUX KPEMIB 32 METOJIOM TOPSUHIA/TOPSIUHIA.

Texnomoriyuna cxemMa OTPUMaHHS €MYJIbCIMHUX KpPEMIB 3a METOIOM
XOJIOTHU /X OJ0THUIA.

[TakyBaHHs Ta cepTHdiKallisg TOTOBOI MPOIYKIIii.

Texnonoriuni craaii Ta JiHII OTpUMaHHS KPEMOBHX Mac  CIEHIabHOTO
npu3HayeHHs1 TeXHOJOor1yHa CXeMa OTPUMAaHHS KPEMIB CIEIiaIbHOTO MPU3HAUCHHS.

10.1.8. 3acobu AJ1st MUTTS Ta JOTJISATY 32 BOJIOCCSIM.

Mopdonoris Ta ¢dizionoriss Bosioccs. Tumm Bojoccsi. bymoBa Bojoccs.
OcHOBHI TPOGIEMH BOJIOCCSI.

Knacudikamist cupoBunu. Knacudikariiis 3aco01B JOTIISTY 32 BOJIOCCSM.

3acobu Juist 3MIITHEHHSI BOJIOCCS, BIAHOBIECHHS HOr0 pOCTYy Ta BUAAJICHHS
JTyTH.

Kocmernunuii edekt Ta MexaHIi3M il Oanp3aMiB  OMOJIICKYBAYiB.
XapakTepucTuKa  KOMIIOHEHTIB  peuentypu  Oanb3aMiB  OIOJICKYBadiB.
XapakTepucTuKa KOMIIOHEHTIB peuenTypu Oaiab3aMiB OMOJICKyBauiB. TexHONOris
Oasnb3aMiB omoJIicKyBauiB. KOHTpOJIb SIKOCTI Oaib3aMiB OIMOJIICKYBayiB.

3acobu /Ui yKJIaJaHHS BOJIOCCS, 3aBUBKH Ta 30epekeHHs 3adicku. CHUpOBHHA
JUISi BUTOTOBJIEHHSI 3ac001B JJi1 YKJIaJlaHHS BOJIOCCSA. 3aco0u JyuIsi XIMIYHOTO
3aBMBaHHS  BOJIOCCA.  XapakTEepUCTUKA  JOMOMDKHUX  PEYOBUH, IO
BUKOPHCTOBYIOTBCSI B CKJaJl JUISi XIMIYHOTO 3aBUBaHHSA Bojoccs. Ckian,
TEXHOJIOT'1sl, KOHTPOJIb SIKOCTI JIAKy JIJIs1 BOJIOCCSL.

Kocmernuni 3acobu nmsi ¢apOyBanHs Bojoccs. MexaHism  (apOyBaHHS
Bosiocca. DapOu nmist Bosioccsi. XapakTepucTuka OapBHUKIB Ta OCHOBHHX TPy
pedoBHH, 110 (apOyrOTh.

TexHomnoris BUpOOHUIITBA (apOM MJiE BOJOCCS Ta OKHCHIOIOUOTO KpeMmy.
TexHOJOrYH1 CXeMH MPOLECY, KOHTPOJIb AKOCT1,METOU BUIIPOOYBaHb.

10.1.9. KocMeTnyHi 3ac00M 1€KOPATUBHOTO TPU3HAYEHHS

KocmernuHi 3acoOuMHa >XKUpOBIM Ta eMylbCiiHIA ocHOBax. ['yOHa momana.
Knacudikamis, ckmaa Ta TexHojdoris oTpumaHHs. bauck mng ry0. KoHtyphwii
OJIIBEIb JIs TYO.

KoHTpoJsib AKOCTI KOCMETMYHHMX 3acO0IB JEKOPATUBHOTO MpPU3HAYEHHS Ha
XKUpoBii ocHOBI. Tymn 1st moBii. ToHaNBHI KpeMHU.

KocMmernuni 3aco0u JEKOPATUBHOTO MPU3HAYEHHS IO JOTISAY 3a MIKIPOIO
MOPOIIKOTOII0HOT Ta KOMMIAaKTHOI (popmu Bumycky. [lynpa. Knacudikaris, cknan ta
TeXHOJIOTisT oTpuMaHHsA. OIllHKa SKOCTI 3ac00iB JEKOPATHBHOTO TMPHU3HAYCHHS
MOPOIIKOTIOIIOHOT (hOPMHU BHUITYCKY.
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3acobu gormsamy 3a  HirTamu. Knacudikamis, ckigax Ta TEXHOJOTISA
orpuMaHHs. OIiHKA SIKOCTI JIaKy JIsl HITTIB.

PO3/ILI 2

XIMIHHA TEXHOJIOT'TA XAPHOBUX JIOBABOK

Bumoru 1o sIKoCcTi Xap4oBHX J00aBOK.3arajbHa XapakTepUCTUKa Ta udpoBa
komudikaiis xapuoBux n06aBok. Ctpykrypa CodexAlimentarius.

Knacudikamiss xapyoBux J00aBOK 3a TEXHOJOTIYHUM TPU3HAYCHHSIM.
OyHKIIOHATBHI KJIACH XapyoBHX J00aBOK.XIMIYHA TEXHOJOTIS MiJCHIIOBAYIB.
Opraniunux migcumoBadiB (E260* Anemataa kucnora, E363 CykuuHaTHa KHCIIOTA,
E 355 AnuminoBa kuciiora, E297).

XiMigyHa TEXHOJIOTiS XapyoBUX J00ABOK, IO MOJIMIIYIOTH CMakK, apomar
XapyoBUX MPOJYKTIB. XIMiuHa TeXHOJOris migconomkyBadiB. (E950 Anecynsham
kanio, E951 Acmapramy, E954*Caxapun). XiMiuHa TEXHOJIOTIS apOMaTHU3aTOPIB.
TexHomOr14 O7Iep>)KaHHA APOMATHYHUXECTEPIB Ta APOMATUUHUX KUCIOT. OTpUMaHHS
apoMaruzatopiB: E 1519 bensunosuit ciupt, Baninin, ETunsaniiin.

XiMIYHA TEXHOJIOTIS OJep)KaHHA OpraHiuHux OapBHUKIB. JloOyBaHHs
AzoOapBuukiB. (E102 Taprpasun, E107 Xostuit 2G, Ilonco 4R). Texuosnoris
onepxaHHs apuiMmeTaHoBUX OapBHUKIB. E 131 Cunili marentoBaHui. XiMmiuHa
TEXHOJIOT1sl o/iepKaHHs 1HAUTOoiAHUX OapBHUKIB. OTpuManHs E132 [nauroxkapminy.
OpepkaHHA XIHOHOBUX Ta XiHO(pTanoHoBUX OapBHUKIB. E 104* XiHomiHOBHIA
JKOBTHH.

XiMiyHa TEXHOJOTiS Xap4yoBUX J00aBOK, SIKI PEryJiiOl0Th KOHCHUCTEHIIIIO
npoaykTiB. OpepkaHHS 10HOT€HHUX €MYJbIaTopiB,aM(POTEpHUX €EMYJIbraTopiB.
AwmomiitHi  comi  docharuguux kucnor, E 1450 Ecrtepu kpoxmamio Ta
OKTEHIJICYKITUHATA HATPIIO.

Opnep>xaHHs MHOYTBOPIOBAYIB.

OpepxaHHS ~KOHCEPBAHTIB: HEOPraHIYHUX Ta OPraHiyHUX. XIMIYHA
texHosorist oaepxkanus E 221 Cynbdary Hatpito, E 225 Cynbdar kauiro.
Opnep)kaHHS aHTHOKCHJAHTIB Ta CUHEPTICTIB aHTHOKCHAHTIB. XiMiYHA TEXHOJIOTIs
onepxxans E301 AckopOart Hatpiro, E 302 Ackop0at KanibIlito.

PO3JILI 3

AHAJII3 ITPOAYKTIB XAPYYBAHHA TA KOCMETHUYHNX 3ACOBIB

10.3.1. TexHiuyHu# aHami3 TPOIYKTIB XapuyBaHHS Ta KOCMETUYHUX 3aC001B

OcCHOBHI TIOHSITTS 1 PI3HOBUIIM TEXHIYHOTO aHamizy. OCHOBHI METOIH 1 BUIU
TEXHIYHOTO aHaJ3y: XIMI4YH1, (13UKO-XiMi4H1, (DI3UYHI.

Xapaktepuctuka (i3MUHUX METOMIB OINHKH SKOCTI. CHeKTpasibHI METOIn
nocmimkenus.  doromerpuuni  metonu  a”amizy. CnektpodoTomeTpis  Ha
ylnbTpadioneToBiil Ta BUAUMIN AUIAHKAaX crekTpy. Peonoriuni meroau aHamizy.

94



BusHauenHsi crymneHs mnoApiOHEHOCTI, 00 €MHOI MacH CHUIYyYHX MPOAYKTIB,
TEeMIIepaTypy Kparie YTBOPEHHsI Ta Kparule maaiHHsA. BHU3HaueHHs BMICTY CyXHX
PEYOBHH, BOJIOTH Ta 30JIbHOCTI.

XapakTepucTiKa XIMIYHUX METOJIIB aHalizy. Bu3HaueHHs KHUCJIOTHOCTI
XapyoBUX [00aBOK Ta MPOAYKTiB.BUKOpUCTaHHA METOAY KHUCIOTHO-OCHOBHOTO
TUTPYBaHHS JJI1 KOHTPOJIIO Xap4OBHUX JOOABOK 1 KOCMETHYHUX 3aCO01B.

TexHiyHU aHa3 PEYOBHUH, IO MOJIMIIYIOTh KOJIP MPOAYKTIB: OapBHHUKIB
HATYpaJIbHUX, CUHTETUYHHUX Ta (PIKCATOpPiB KOJIbOPY. BU3HAUEHHS BMICTY IYKDY.
®i3uko-XiMiuyHI MeTOau aHamizy. Pedpaktomerpis Ta mnomspumerpis. Metoau
JOCTIPKEHHSI JIIOMIHECIIEHTHUX BiacTuBOcTeil. Xpomartorpadis. EmextpoximiuHi
METOJIU OCIHIKEHHs. BUKOpUCTaHHS OpraHoJIENTUYHUX METO/IB MPHU OLIHIOBaHHI
SIKOCT1 Xap4oBOi MPOTYKITii.

TexHiyHMii aHanmi3 pPEYOBHH, IO MPHUCKOPIOIOTH 1 MOJETIIYIOTh BEACHHS
TEXHOJIOTIYHHUX MPOIECIiB. AHaJI3 PO3MYITyBadiB (JIyKHI, KHCJIOTHO-JTY>H1). AHaII3
XapUYOBUX KUCJIOT Ta PETYJIATOPIB KUCIOTHOCTI.

AHamiz ¢QepMeHTiB 1 (pepMEeHTHUX TmpemnapaTiB. AHalI3 PEUYOBUHHU, IO
MOJIIMIIYIOTh apOMaT 1 CMaK MPOAYKTIB.

AHami3 apoMaTu3aTopiB Ta MiJICKIIOBAYIB CMaKy: PiKi (y BUIJISIIL PO3YMHIB 1
eMYJIbCIH, CyXi MOPOIIKONOAI0H]1, MacTOMO/A10HI.

AHami3 pEeYoBHMHHU, IO CHPHUSIOTH 30UIBIICHHIO TEPMIHIB MPHUAATHOCTI
XapyoBUX NPOAYKTIB. AHaji3 aHTHOKHCHIOBAUIB (LMTPAT Kallilo, amerar kamiwo E
261, neuuTtnH) Ta KoHcepBaHTIB (Kanbiito rutpaT E 333, kansuito anerat E 263,
arap Xxap4yoBHH, HaTPIIO alleTaT, KaJliio aleTar.

AHaii3 OCHOBHHX CKJIQJOBHUX KOMIIOHEHTIB KOCMETHYHUX aHIOHHHX IIAP B
KOCMETUYHUX KOMIIO3MIISX. AHaN3 MOBEPXHEBO-aKTUBHUX CHOJYK. AHa3
am¢porepuux [TAP.

AHani3 610JIOTTYHO-aKTUBHUX CIOJIYK KOCMETUYHHUX 3ac001B. AHaJi3 SKOCTI
BITaMiHIB Ta BITaMIHHHX IIpeNaparis.

10.3.2. XimiyHi METOAM aHaJIi3y Xap4yOBHUX JI00aBOK Ta KOCMETHYHHX 3aC001B

BcTanoBneHHs ~— SKICHOTO  Ta  KUIBKICHOTO — CKJIaay  pPEYOBHH, IO
BUKOPUCTOBYIOTBCSA SIK XapyoBi JOOABKM Ta CKJIaJOBI KOCMETUYHUX 3ac00iB.
XiMIyHl peakii, Ha SKWX 3acHOBaHI XiMiuHI Meromau aHami3y. Kiacudikarris
XIMIYHUX METOJIB aHami3y. JpoOHMII 1 cUCTEeMAaTUYHUNA METOJU SKICHOTO aHaji3y.
TexHika BUKOHAHHS aHAJII3y.

['paBimMeTpruyHUI (BaroBwii), TATPUMETPUYHHAN (00’ emHMIA),
ra30BOJIOMETPUYHUN (Ta3000’€MHMIT) METOAM aHami3y. 3arajabHl MOJOXKEHHS, CYyTh
MeToiB. Bumoru 110 ocaaiB y rpaBimMeTpudHomy aHaiizi. CrmiBocakKeHHs. Y MOBU
ocajukeHHs. Pospaxynku. [lpuroryBanHss poOouMxX (TUTPOBAHMX) PO3UHMHIB.
[lepeBenennss ocagy y BaroBy ¢opmy. Bubip iHIMKAaTOpiB NpU TUTPYBaHHI.
3acTocyBaHHS METOMAIB /Ui BH3HAYCHHS XapyoBHX J00aBOK Ta KOCMETUYHUX
3ac001B.

10.3.3. SkicHuil aHami3 OpraHiYHUX CIOJYK, 110 BUKOPHCTOBYIOTHCS SIK
XapuoBi J0OABKHU Ta BXOJATH JIO0 CKJIAly KOCMETUYHHUX 3aCO0IB.
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SIkicHuW eneMeHTHMM aHaui3.SIkicHe BHW3HA4YeHHsS KapOOHy, TiJpOreHy,
HITpOTEHY, CyIbdypy, rajorexis, hochopy.

SAxicHl peakiii Ha KpaTHI 3B’A3KH: peakilis 3 Opomom, peakiiis Baruepa
(peaxiiist 3 Kamiii mepmaHraHatoM). BHUsBIEHHs MOXITHUX alleTWICHY. BusiBieHHs
KIHIIEBOT'O TIOTPIMHOTO 3B’SI3KYy B aJIKiIHaX. PIBHSAHHS BiAMOBIAHUX PEAKIIIM.

AxicHl peakiii Ha apomaTu4Hi ByriaeBojHI.IneHTH]IKASL apoMaTHIHUX
BYIUIEBOAHIB. Peakiris 3 xiaopodopmoM, popmariHoBa peakitisi. BusiBienas 6eHzoiy
Ta 10ro roMOoJIOTiB (JOPMATIHOBOIO peakili€ro. PIBHIHHS peakiiid.

SIKicH1 peakilii BUSIBICHHS T1APOKCUIBHOI Tpynu.Peakiii Ha cnupTu: peaxiis
3 1muHKOM xyopunay (mpoba Jlykaca), po3mijieHHS TEPBUHHUX, BTOPHUHHHUX 1
TPETUHHUX CTIUPTIB, peakiiisg Ha 6araToaToOMHI CIIUPTH.

Peakuii nHa ¢enonu: peaxuist 3 pozunHoM ¢epym (III) xmopumom, peakis 3
Jyrom, OpOMHOIO BOJIOIO, PEAKITIS a30CTIOTYYCHHS.

SAxicH1 peakiiii BUSIBJICHHS KapOOHUIBHOI TPyTIH.

Peakmii Ha ampierimM Ta KETOHHU: peakiis 3 2,4-AuHITpodEHUITIpa3nHOM
(KoJIbOpOBa peakilisi), peakiiisi ToysieHca, B3aEMOJIISl 3 PO3YUHOM MOy B JIy’KHOMY
CEpEIOBHIIII.

SkicHi peakiii BUSBIEHHA KapOOHOBUX KHCIOT: peakiis 3 HaTpii
OikapboHAaTOM, KOJILOPOBI peakwii 3 comamu Meranis (Cu?t, Co?*, Fe**, Ag*, Pb?"),
peakiii 1exapOOKCUITIOBaHHS.

OKHCHO-BIIHOBHI PpE€aKIii BUSBJIEHHS aJIbJIETIAHOI TPyHNHM B OpraHIYHHUX
crionykax. Monopopmua mpo6a. ITpoda TpoMmepa y XapuoBiii IPOMHCIOBOCT.

SIkicHI peakuii BUSBICHHS aMiHIB: PEAKIisl 3 HITPUTHOIO KUCIOTOIO, PEaKIis
a30CIOJy4eHHs, peakilis yrBopeHHs: ocHoB Illudda, B3aemois 3 6poMHOIO BOAOIO.
Peakuii Ha amidaTuyHi Ta apOMAaTU4YHI aMiHU. BUSBIEHHS HITPOTPYNH B OpraHIYHUX
criojiykax. Peakiiist OKMCHOI MiHepaJi3allii.

10.3.4.fkicHuil aHaIi3 HEOPTAaHIYHUX XapUOBUX JI00ABOK.

[TinroroBka Ta 30epiranHs JyUisl aHali3y MPoO XapuoBUX JT00aBOK.

BusnaueHHs KaTiOHIB METajJiB 3a KHCJIOTHO-OCHOBHOIO KJlacH]iKalli€ro:
KaTiOHIB HaTpito, Kaiito, amoHito (I anamiTHuHa Tpyna); apreHtymy, miomMoymy (11
aHaMITHYHA Tpyma); Kanblito, Oapito (Il anamitruna rpyma); Xpomy, adrOMIHIIO,
nuuky (IV anamituuna rpymna); gepymy (II), (III), maruiro (V anamituyHa rpyna);
Kynpymy, Hikento, ko0ansTy (VI ananiTuyHa rpyma) 3a i€l rpyrnoBUX PEareHTiB Ta
SAKICHUX pEaKIIiil.

Bu3HaueHHs aHIOHIB 32 J1€10 TPYNOBUX PEAreHTIB Ta AKICHUX PEaKIiii:
cyabdar-, Tiocynbdar-, kapooHat-, pochar-anionu (I aHamiTHUHA rpyna); XJIOPUI-
opomin-, Honuna-anionu (II anamiTuyHa rpyna); HITpUT-, HITpAT-, aleTar-, GTOpPU-
anionu (III anamitTuyna rpyna).

SAkicHi peakuii 1O BHM3HAYEHHIO TipokapOoHaT- Ta OopaT- aHIOHIB
(posmymryBadi: xapdoBa coaa, Harpid rimpokapobonar NaHCOjz; (E500), amomniit
rigpokapoonar (NH),HCOj3; (E503); xoncepBanTu: 6opna kucnora HzBO; (E284),
oypa Na;B407-10H,0 (E285)).

BusnaueHHs anerar-aHioHIB (KOHcepBaHTHU: ontoBa kuciora (E260), HaTpiit
anerat (E262), xanpmiit anerat (E263)).
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Busnauennsi TiocynbgaT-aHIOHIB (PEryisiTop KHUCIOTHOCTI, PO3MyLIyBau:
Hatpi Tiocynbdar NaS,03 (E539)).

10.3.5.BusiByieHHs XapuoBHUX J0OABOK Y TOTOBIM MPOTYKIIiI.

BusiBnennst cunrernunux OapBHUKIB (a30pyOiH CyoH12N2Na,07S; (E122) Ta
noHco CzoH11N2NazO10S; (E124)), 1o yacto BUKOPUCTOBYIOTH IpH (anbcudikariii
rOTOBOI MPOAYKINi; KOHCepBaHTIB: kKanii HiTputy (E249), Hatpiii Hitputy (E250),
Hatpii Hitpary (E251), kamiii nitpary (E252).

10.3.6. MeToau KiTbKICHOTO aHAII3Y.

Banigamis. Buznadenss BaniganidHux napameTpiB: TOUHICTb, TPABHIIBHICTD,
BiJITBOPIOBAHICTh, MeXa BUsABICHHs. OIIHIOBaHHS JOCTOBIPHOCTI OJEpXKaHUX
pe3yNbTaTiB aHAMI3Y, iX MaTeMaTnyHa oOpoOKa.

['paBimMeTpuunuii (BaroBwii) MeToa aHamizy.TexHika TpaBIMETPHUYIHOTO
ananizy. OcamkeHHs. YMOBHU MEPEBEACHHS 0Caay y BaroBy (hopMy Ta BU3HAYCHHS i1
Macu. Bubip ocamkyBadya Ta Horo KoHIleHTpalis. BigctoroBanHs, (UIBTpyBaHHS,
IPOMHUBAHHS, MEPEOCaHPKEHHA ocaay. Po3paxyHKH y IpaBIMETpUUYHOMY aHai3l.
BuznauenHs moxubok aHamizy.

10.3.7. TurpumeTrpuunuii (06’€MHUI) METOJ1 aHAIII3Y.

Tutpumerpuuni meroau aHamizy. Crnocobu TUTpyBaHHS, IO BUKOPHUCTOBYIOTH Yy
TUTPUMETPIl: mpsiMe, OOOpPOTHE Ta TUTPYBaHHS 3aMiCHUKA. Tumm peakiiii, 1o
BUKOPUCTOBYIOTb  JUIsI ~ TUTPUMETPUYHUX  JOCHIDKEHb.  Po3paxyHku y
TUTPUMETPUYHOMY METOJl aHaiizy. BusHaueHHs noxuOok aHamizy. KuciotHo-
OCHOBHE TUTPYBaHHsS (METOJ HeWTpamizauli). [HIMKaTOpu B KUCIOTHO-OCHOBHOMY
TUTpYBaHHI. TUTpyBaHHSA 3 IBOMa 1HIUKATOPaMHU.

BusnaueHHs1 BMICTY JIETKMX KUCIOT (KOHCepBaHTH: oltoBa kuciora (E260),
MypaiunHa kuciiota (E236)) 3a npsiMUM TUTPYBaHHSM.

Busnauennss OopHoi kucinotu (koHcepBaHT E284) 3a mnocuwieHHAM ii
KHUCIIOTHUX BiiactuBocTed. Kpusi TutpyBanHs. [loMuiiku TUTpyBaHHS.

MeToau OKMCHO-BITHOBHOIO TUTPYBaHHs (penokc- metoau). I[naukatopu B
PEIOKCUMETPII.

[epmanranatomerpis. Monomerpist. IIpukiaam THTpyBaHb.

Metoau ocamkenHs. Po3paxyHOK MOJSIpHOT MacHu €KBiBaJ€HTa PEYOBHUH, IO
OpUMMaOTh  y4acTh y peaKkIisX oOcaJKeHHS. |HauKaTopu OcCalKyBaJbHOTO
TUTPYBaHHS.

Kommnekconomerprune TUTpyBaHHs. CrnocoOu TUTpyBaHHS. [HAMKATOpH.
[Tomunku TUTpyBaHHS y MeTOAl ocamkeHHS. llpuroryBaHHS 1 BCTaHOBIEHHS
HOPMAaJIbLHOCTI POOOYUX PO3UUHIB.

l'azoBomomeTpuunnii  (razoo0’emMHmii)  meton  aHamizy.OCHOBM  Ta
3aCTOCYBaHHS ra30BOJIIOMETII.

[TinroToBKka Ta 30epiraHHs JJIs aHAII3y MPOO KOCMETUYHUX 3aCO0IB.

10.3.8. BusnaueHHs BMICTYy MeTajuiB, (QJIIOMIHIIO, LUHKY, IUTIOMOyMY,
KaJIMif0, MEpKypit0). [lis rpynoBuX peareHTiB Ha KaTiOHW METaJiB.

OcHoBu Merony BuzHauyeHHs mmoMOymy (Il anamiTmyHa rpyna kaTioHIB);
anmoMmiHito, iMHKY (I'V ananiTuuHa rpyna katioHiB). BukoHaHHs aHamizy.
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OcHoBu Meroxy Bu3HaueHHS Mepkypito (VI anamiTuyHa rpyna KaTiOHIB).
BukoHaHHs aHami3Yy.

3acTocyBaHHSA TUTPUMETPUYHOTO aHaji3y (KHCIOTHO-OCHOBHE TUTPYBaHHS)
P JOCIIIPKEHH] KOCMETUYHHX 3aCO01B.

Busznauennst BMicTy Hatpiid xjgopuay. OCHOBH METO/Yy BU3HAUECHHS XJIOPH]-
ioHiB (Il anamiTmyna rpyma axioHiB). [lis rpymoBuUx peareHTiB. XiMi3M Ta
CIIOCTEPEKEHHS PeaKIliii XJIOPUI-10H1B.
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