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I. 3ATAJIBHI BIJOMOCTI

Berymuuii icnuT Ha HaBYaHHS IS 3700yTTS HAYKOBOTO CTYMEHS JIOKTOD
dimocodii 3a cnemianpHIicTIO 161 «XiMIUHI TEXHOJOTIT Ta 1HKEHEPIsH» MPOBOAUTHCS
JUISl TUX BCTYITHUKIB, SIK1 MalOTh CTYIIEHb Marictpa*.

OcCBITHBO-HayKOBa MporpaMa «XIMI4HI TEXHOJOTil Ta 1HXKEHEepis» TPETbOTO
(OCBITHBO-HAYKOBOTO0) CTyMeHs ToKTopa ¢inocodii Bianosiaae micii ta crpaterii KIII
iM. Irops CikopchbKOro, 3a SIKOIO CTPAaTETiYHHM TMPIOPUTETOM YHIBEPCUTETY €
dbynnameHTamzamiss maArotoBku (QaxisiiB. OcoOJIMBOCTI OCBITHBOI MpOTrpaMu
BpaxoBaHI MUIAXOM OOpaHHS BIAMOBIIHUX PO3AUTIB IMPOTrpaMU BCTYIMHOTO ICIUTY.
[IpoBeneHHs! BCTYITHOrO BUNPOOYBaHHS Ma€ BUSBUTU PIBEHb IMIJTOTOBKU BCTYITHUKA
3 00paHo1 )15l BCTYIy CHEIIAIbHOCTI.

TeopeTnyHi MTUTaHHS BCTYITHOTO ICIIUTY MOXHA MOJIUTUTH HA JIECATHh PO3JILIIB:
. TexHoI0r1s1 HEOpraHIYHUX PEYOBHUH.
. TexHoJ0T1s1 BOJOOYMILIEHHS.
. TexHoJorist OpraHiyHUX PEYOBUH.
. TexHI4Ha €NEeKTPOXiMisl.
. XIMIYHHI OMIp MaTepialiB Ta 3aXUCT B1Jl KOPO3Ii.
. Heopraniuna ximis.
. TexHoJOor1sl MOTIMEPHUX 1 KOMITO3UIIIHTHUX MaTepialiB.
. TeXHOJIOT1sl HEOPraHIYHUX KepaMIYHUX, CKIIOKPUCTATIYHUX MaTepialiB Ta CKIa.
. TexHomorist B’sKy4uX MaTepiaib.
10.TexHoM0T1sI KOCMETUYHUX 3aCO0IB Ta XapuOBUX JOOABOK .
11. Exosorist Ta TEXHOJIOTIS POCTUHHUX MOJIIMEPIB.
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[Iporpama cknagaeThcsi B 00Cs31 HABUATIBLHUX TIPOTPaM JIJIsE BUIIIMX HABYAIBHUX
3aknamiB [V piBHa akpemutarii. IIporpama MICTUTH CHUCTEMY TEOPETHUYHUX Ta
NPUKIAIHUX TIOJOKEHb 3 XIMIYHOI TEXHOJIOTIi Ta 1HXKEHepii, sKI J03BOJIATH
NPETeHICHTaM Ha 3100YyTTS HAayKOBOTO CTymHeHs JokTopa ¢iumocodii omaHyBatu
KOMITJIEKC HEOOX1THUX 1 000B’I3KOBUX 3HaHb, OCHOBHUX TIOHSTH Ta KaTETOPiil.

3aBgaHHS BCTYIMHOTO BHUIPOOYBAaHHS CKIIAAETBCA 3 TPhOX TEOPETHUHUX
nuTaHb. BeTymHe BUMPOOYBaHHS 31 CHENIaIbHOCTI MPOBOAUTHCS Yy (OpPMI YCHOTO
eK3aMCeHY.

TpuBanicTh MATOTOBKY BCTYITHUKA JI0 BIAMOBI — 2 aKaJeMidHl TOJIUHHU.

VY HacTynmHOMYy pO3AUI MporpamMyd HaBEACHI JIMIIE TI TEMH 3 3a3HAYCHUX
O3B, SIKI CTOCYIOTHCSl BAKOHAHHS 3aB/IaHb BCTYITHUX BUIIPOOYBaHb.

[Hdopmariis mpo mpaBwiia TPUOMY Ha HaBYAHHS Ta BUMOTH JIO BCTYITHHUKIB
OCBITHBOT TIporpamMu «XiMI4HI TEXHOJIOTII Ta IHXKEHEpis» HaBeeHO B po3aim «Berym
70 acmipaHTypu» Ha BeO-cTopiHIi acmipantypu Ta aoktopantypu KIII iM. Irops
CikopchKkoro 3a nocuiaanHsaM https://aspirantura.kpi.ua/




*BianosigHo gon.2 Po3giny XV 3akoHy Mpo BULLLY OCBITY BMLLA OCBiTa 33 OCBITHbO-KBaNidiKaLiMHUM piBHEM
creuianicta NPUPIBHIOETLCA 4,0 BULLOI OCBITU CTYNEHA maricTpa

II. TEMH, IO BUHOCATBHCA HA BCTYIIHE BUITPOBOBYBAHHA

1. TexHoJ10Tisi HEOPraHIYHUX PEYOBHH

1.1.CunTte3 amiaky. @i3u4Hi 1 XiMIYHI BIACTUBOCTI amiaky. KiHeTuka cuHTE3Y.
Karamizaropu. BrumB Ha MIBUAKICTE CHUHTE3y TEMIIEpaTypH, THCKY, O0'€MHOI
MIBUIKOCTI, iHEpTiB. Kimacudikariist konoH cuaTe3y. KOHCTpYKITist KOJIOH.

1.2.BupoOHUIITBO a30THOI KHCIOTH. DI3MKO-XIMIUHI OCHOBH OKHCHEHHS
amiaky. AOcCOpOIlisi OKCHIIB a30Ty BOJOIK. MeTonu OUMINECHHS BUKHIHUX Ta3iB.
TexHoJIOTisE BUCOKOTEMIIEPATYPHOTO Ta CEJIIEKTUBHOTO OYMIICHHS. TEeXHOJOT14Hi
CXEMHU BUPOOHHUIITBA PO3BEJACHOI a30THOI (HITPATHOI) KUCIOTH: CX€Ma MijJ TUCKOM
0,73 MlIla, AK-72, AK-72M. HoBiTH1 arperatd mjisi BUPOOHHUIITBA a30THOI
(HITpaTHOI) KHUCIOTH, (I3UKO — XIMIYHI OCHOBM OTPUMAaHHS a30THOI KHUCJIOTHU
METOJIOM MPSIMOTO CHHTE3Y.

1.3.BupoOuuntBo cyiabdatHoi KucaoTh. KiacuyHl TEXHOJIOTIYHI CXEMH
KOHTAKTHOTO OJIEp>KaHHSI CyJib(aTHOI KHUCJIOTU: OJUWHAPHE KOHTAKTYBaHHSI, THUIIH
KOHTaKTHHUX arapariB, ()13MKO — XIMI4HI 3aKOHOMIPHOCTI 1 anapatypHe o(hOpMIICHHS
abcopOuii okcuay cipku (IV), HegOMIKK TaKUX CXEM.

1.4.BUpoOHUIITBO  COJITHOI ~ KUCJIOTH. BUPOOHUIITBO CHUHTETHYHOI Ta
PEaKTUBHOI COJITHOI KUCIIOTH.

1.5.YTumizamis  cnonyk  ¢ropy y BUpOOHUITBI (HOChHOPHOI KHUCIOTH,
dochopHUX 1 KOMIUIEKCHUX JOOPHB.

1.6. IlepepoOka BiaX0miB CYJIb()ATHOKUCIOTHOTO BUPOOHUIITBA, OCHOBHI
HanpssMu. BuiaydeHHs KOJILOPOBUX METAlIB 13 HemorapkiB. Bukopucranas
HEJIOTapKiB y JOMEHHOMY BHPOOHUITBI. BUpOOHUIITBO MIrMeHTIB. BuiydeHHs
ceJieHy 31 IIJIaMiB.

2. TexHoJ10Tis BOAOOYHIIICHHS

2.1. Tlpuponni Boau 1 BoAH1 pecypcu Ykpainu. [IpobGremu cydacHoro crany
MPUPOJHUX BOJ Y KpaiHWU.

2.2. Knacudikariiist 3a0pyiHeHb Ta BUOIp METOJY OYHUCTKH B 3aJIEKHOCTI Bif
TUITY 3a0pyHEHb.

2.3. BupaneHHs KpyHmHHMX 3aBUCIMX YaCTUHOK. MeTonu BIJCTOIOBAaHHS Ta
dimpTparii.

2.4. Koarynsuia. CyTe METOY, MEXaHI3M, PEareHTu.

2.5. EnexTpokoarysiisi.



2.6. @noxymnsniga. CyTe METOAY, MEXaHI3M, PEareHTH.

2.7. MeTop o4MIIECHHS BOAU XIMIYHUM OCaPKCHHSIM.

2.8. MeTtoj 10HHOTO OOMIHY.

2.9. Meton aacopOriii, 0COOIMBOCTI.

2.10. Meton ekcTpaxiiii, 0COOTHBOCTI.

2.11. Enextponianis.

2.12. EnektpodinbTpyBaHHs.

2.13. Metoau doTaliiHOi OYMCTKHA BOJIH.

2.14. Metoau pexktudikariii, IMCTUIIALIT, BUTTAPIOBAHHS.

2.15. MeToa BUMOpPOKYBaHHS.

2.16. MeMOpaHHI METOJIU, BUIH, OCOOJMBOCTI.

2.17. Metoau 3He3apakeHHs Boau. CydacHuii ctaH npobnemu. [lopiBHSHHS
METO/IIB.

2.18. bioaoriydi METOIM OYHIICHHS BOOH.

2.19. 3ue3aniznens npupogHux Boa. OCHOBHI METO/IH.

2.20. KoMIuiekcoyTBOpIOBaHHSl y Tpoliecax OuMineHHs Boau. OcoOIMBOCTI
KOMIUIEKCOYTBOPIOBAHHS 3 MOJIIMEpaMH.

3. TexHoJiorist OpraHiYHNX Pe4YOBHH

3.1. Jlunamika BYTJIEIIEBOTO CKEJETY: aluKiIiuHi cuctemu. Kondopmariiii etany
Ta OyTaHy.

3.2. JluHamika BYIJIELIEBOTO CKEJETy: LMKIIYHI cuctemu. Llukionpomnas,
LIMKJIOOYTaH, LMKIONEHTaH, LuKIorekcaH. l{ukimorekcan Ta Horo kKoHdipmariiiHa
noBeainka. Kondopmaiiiiina noBeaiHKa MakpOLUKIIIB.

3.3. Ilpupomni mxepena ankaHiB. TepMOXiMIYHI BJIACTUBOCTI AaJIKaHIB.
['opiHHsA. AJIKaHH Ta UUKIIOANKAHU AK MaauBo. TepMiuHi Ta KaTadiTUYHI IPOMHCIIOBI
MpoIIecH, OB’ s13aH1 3 TpaHCPOpMalIli€ro BYTJIEHEBOro ckenety. BinbH1 pagukany.

3.4. Peakmis Bropma. Bzaemonmis 3 mitiem. Peakiii 3 mMarniem. PeakTuBu
['pinbsipa Ta MOKIIMBI IIJISTXH X BUKOpUCTaHHS. Peakiii 3 MMHKOM.

3.5. Ankenu. I'eomerpuuna i3omepis. Ilpuxnaau peakuiil enekTpoQiabHOTO
NpUEIHAHHA: TaJOT€HYBaHHS, T1IpOTalOT€HYBAaHHSI, TIIOTAJIOTeHYBAaHHSI, T1paTaiis,
ankimyBaHHs,peakiis [IpuHca, kKaTioHHA TTOJIIMepHU3aIlis.

3.6. HaiiBaxnuBimi  npeacTaBHUKM  cnupTiB.  [liHAaKOH-TIIHAKOJIIHOBE
neperpynyBaHHs.

3.7. Peakuii enexkrpodinpHoro npueaHanus: 1,2- ta 1,4-npuennanns. Cxema
MexaHi3Ma peakIlii T1i1poOpomMyBaHHSI.



3.8. Ilpukiagu peakiiid eneKTpoPiIbHOTO 3aMillleHHs: aJIKITyBaHHS,
anunyBanHs  (peakuist  Dpigens-Kpadrca), rajmoreHyBaHHs,  HITpyBaHHS,
cynbGyBaHHS.

3.9. Inpon. KnacuuHi cxeMu CUHTE3Y 1H10Ty. XiMIYH1 BIIaCTUBOCTI 1H/IOJTY.

3.10. Bunyuyenns onediniB 13 ra3iB mipoJizy.

3.11. AnxinyBanns ¢enomiB. ExpanoBani ankiadeHonu. BupoOHUIITBO
AHTUOKCHJIAHTIB.

3.12. Ilpomecu Ha OCHOBI MOHOOKCHUIY KapOoHy. KapOoHiltOBaHHS CIHPTIB,
aJIKEHIB, ApOMAaTUYHUX CIOJYK.

4, TexHiuHa eJJeKTPOXiMisi

4.1. T'impoenexTpometanypris. Cnocodbu oaepxkaHHsa MeTaliB 13 pya. OCHOBHI
CTajli TiapOMeTaTypriiHOro mpolecy: MoApiOHEHHs, 30aradeHHs, OOIaltOBaHHS,
BWJIyTOBYBaHHSI, OYMCTKA PO3YMHIB BiJl WIKIJJIMBUX JIOMIIIOK, BUIYYEHHSI METaNIB 13
OJICp’)KaHUX PO3UYMHIB (E€JEKTPOEKCTPAKIlIS, IIEMEHTallisl, BUTICHEHHS BOJIHEM) Ta
OCAJPKEHHS METAJlIB Yy BUIJISAAl CIHONYK (KpHCTami3alis, AUCTHIIALIS, XIMIYHE
OCaJIPKEHHS, T1ApOoIi3, aacoporis).

4.2. AHOJHE PO3YMHEHHS METAJIIB IIPH €JeKTpopadiHyBaHHI. Y TBOPEHHS 10HIB
da3Hux cruaBiB, Cyab(QiAiB MeETaaiB, HUIAMOYTBOpEHHS. BuUMOrn 1m0 KaTOAHUX
OcaiB.

4.3. OCHOBHI CXeMH €JIEeKTPOJITUYHOro padiHyBaHHS MeTaliB (Migb, cpidIo,
CBUHEIIb, LIMHK, HiKeJh). [Iporecu Ha enekTpojax i B po3umHax. BrumB ckiamy
pPO34YMHY, TYCTUHU CTpyMy, TEMIEpaTypd 1 IHIIUX (PAKTOpPIB HA BUXIJ MeTaay 3a
CTPYMOM Ta CTPYKTypYy Ocany.

4.4. KoHCTpyKIlisi enekTpodizepiB 1 enekrponiB. [Iporecu npu enexTpoisi 3
HEPO3UMHHUMH aHOJaMHu (OJEp>KaHHS MiJli, IUHKY, KaaMIil0, Maprasifio, Xpomy,
3aiiza, KoOaJbTy).

4.5. YMOBHM eNeKTpoJdi3y, TEeXHOJOoriyHl cxemu. IlepcrneKkThBU pPO3BUTKY
ripoMeTanyprii B YKpaiHi.

4.6. Teopis mpolueciB BUIUICHHS METaliB Ha KaToJl B MOPOIIKOBIN (opMi.
®dakTopH, K1 BIUIMBAIOTh HA CTYIIHb JUCIIEPCHOCTI MOPOIIKY 1 BUX1J 32 CTPYMOM.

4.7. Bumy TanbBaHIYHMX TOKPHUTTIB Ta iX mTpu3HadeHHs. Bubip ToBIIMHU
NOKpUTTA. BUMOTH 10 OBEpPXHI, SIKa TOKPUBAETHCS.

4.8. KoHTpoib SKOCTI TOKPUTTIB. MeToau JOCHIIKEHb BIACTUBOCTEH
MOKPUTTIB (3YEIUICHHS, MIKPOTBEPIICTh, OJIMCK, BHYTPIIIHS HANpyra, IMIaCTUYHICTD,
3HOCOCTIHKICTh, KOPO3iiiHA CTIMKICTh, TOPYBATICTh Ta 1H.).

4.9. CnocoOM  HaHECEHHS  MOKPUTTIB:  E€IEKTPOXIMIYHUN,  XIMIYHUH,
BHYTPIIIHIA €EeKTPOJIi3, KOHTAKTHE OCAJIKEHHS MOKPUTTIB.



4.10. MexaHi3M eneKTpoKpucTami3aiii MeTaniB. BriumB Ha CTpykTypy 1
BJIACTUBOCTI TaJIbBAHIYHUX OCAIB CKJIAIy €JICKTPOJITY, MPUPOJU Ta KOHIEHTpaIlii
ioHiB MeramB, pH, MOBEpXHEBO-aKTUBHUX pPEUOBUH, CTaHy IOBEPXHI KaTOMY,
PEXKUMY €IIEKTPOITi3y: TYCTHHU CTPYMY, TEMIIEpaTypH, TIePEMIlTyBaHHS.

4.11. BuKopucCTaHHSI PEBEPCUBHOIO Ta IMIIYJIbCHOTO CTpymy. Ilpuuunu
YTBOPEHHS ryOuaTUX OCaiB 1 METOJIU iX YCYHEHHS. YMOBH 1 MEXaHI3MU YTBOPEHHS
OJINCKYUYHX OCa/IIB.

4.12. bararomapoBi Ta KOMIIO3ULIKWHI €IEKTPOXIMIUHI MOKPUTTS 1 MaTepiaju.
KonTaktauit 06min mertaniB. Criocobu mMOJaBICHHS KOHTAKTHOIO OOMIHY MeETasliB
IIPH €JIEKTPOOCAKEHH] TOKPUTTIB.

4.13. EnexTpoxiMidyHe HAHECEHHsI TOKPHUTTIB: IMHKYBaHHs, KaaMiIOBaHHS,
MITHEHHsI, HIKCIIIOBaHHS, XPOMYBAHHS, OJIOB'SHYBAaHHs, CBUHIIOBaHHS, MOKPHUTTS
0JIarOpoAHUMU METAJIaMH, TOKPUTTS CIIaBaMu (JIaTyHb, OpOH3a Ta 1HII).

4.14. XiMmiuHE Ta EJEKTPOXiMIYHE OKCHJyBaHHA 1 (ocharyBaHHs MeTaiiB,
MEXaHI13MH YTBOPEHHSI IUTIBOK.

4.15. Po3umHHI Ta HEPO3YMHHI AaHOAM B TaJbBaHIYHHUX BUPOOHHUIITBAX.
[lpyurHn macuBaiiii PO3YMHHUX aAHOMIB Ta CMOCOOM ii yCyHEHHsA. AHOJIHE
PO3UMHEHHSI METAJiB O 10HIB PI3HOTO CTYIIEHS OKHCHEHHS. AHOJIHE PO3YMHEHHS
CIUIaBIB.

4.16. Enextpoocmoc 1 enektpodope3. ['amy3i TEXHIYHOrO BUKOPHUCTAHHS.
Enextponianiz. EnekTpoxiMiuyHe 3HECOJEHHS BOAM 1 E€JIEKTPOXIMIYHA e
MIHEpaji3alisl OpraHiyHMX CHOdyK. Enektpodrorariis, rajibBaHOKOAryJslis Ta
IIEMEHTAIIIs.

4.17.  EnexTpoxiMiuHE  3HE3apaXeHHs  BOJAU.  EnekTpokoaryssumis.
EnextpodinbTpyBaHHs.

4.18. BukopucTtanHsi iI0HOOMIHHUX MEMOpaH JUIsi 3HECOJICHHS BOAU. AHIOHO-,
KaTiOHOOOMIHHI 1 OIMOJISIPHI MEMOpaHHU.

4.19. InTeHcudikamis mOpouecy eJIEeKTPOSKCTpaKiii MeTaldiB 3 PO3BEICHUX
PO3YHHIB.

5. XiMiYHHMH# omip MaTepiajiB Ta 3aXHCT BiJ KOPO3il

5.1. XiMiuHMIA Ta EJNEKTPOXIMIYHMA MEXaHI3MH PO3UYMHEHHS METAaliB.
EnextpoxiMiuHa KOpo3isi.

5.2. AHOJHI Tipouecu pu Kopo3ii MetaniB. Knacudikaiis aHoAHUX TPOLECIB.
Hiarpamu Ilyp6e. 3aKOHOMIPHOCTI aHOJHOTO PO3YMHEHHSI MeTaiiB. EjxexTpoxiMiuHi
peaxIlii mepexony.

5.3. Knmacuuna 3aneXHICTh MIBUAKOCTI PO3YMHEHHS METAIIIB, Bij MOTEHIIATY
(pIBHSIHHSL KIHETUKM AaKTUBHOTO AaHOJHOrO po3urHeHHs). [lepeaexcrnioHeHIAHNN
MHOJKHUK SIK XapaKTEpUCTUKA CTaHy NOBEPXHI.



54. Pomp BoaM Ta OKUCHUKIB y Tporeci macuBaiii. OKHUCHUKH-
JETIONAPU3aTOPH Ta OKUCHHUKH-AOHOPU KHCHIO. OCHOBHI crmocoOu 3a0e3nedeHHs
nacuBariii Ta camornacuBaiiii. [lacuByrodi TriBku (BpaxoBYHOYH COJICBI).

5.5. Teopii macuBHocTi. IlepemacuBaiiisi. AHIOHM-aKTHBAaTOPH, JOKaJIbHA
aHOJHA aKTHBAILIis Ta MITIHFOBa KOPO31s METaJliB.

5.6. EnexTpoxiMidyHa TeTEpPOTeHHICTh MOBEPXHI TBEpAMX MeTamiB. BropuuHi
MPOIIECH 1 TPOAYKTH KOpO3ii Ta iX poiib y Kopo3idHux mponecax. CramidHui
MEXaHi3M aHOJHOT'O PO3UMHEHHS METalliB.

5.7. Ki"etuka O0araToCTaJiiHOTO TMPOIECY PO3UYMHEHHS IIPU HASIBHOCTI
EIEKTPOXIMIYHOT Ta XIMIYHOi cTamii. BminuB mpupond po3dyMHHUKA Ha aAHOJMHE
PO3YMHEHHS Ta HOTro O6e3mocepeiHs yuacTh Y MpoIeci.

5.8. AHOAHI mpomecd B BOJHUX 1 BOJHO-OPraHIYHHUX CEpPEIOBHUIIAX.
Po3unHeHHs MeTaniB y po3uMHax €JIEKTPOJIITIB 32 XIMIYHMM MexaHi3MoM. Brus
aHIOHIB HA KIHETHKY aHOJJHOTO PO3YMHEHHS.

5.9. AHOJIHE PO3YMHEHHS METAJIB 3 YTBOPEHHSAM TBEPJUX KIHIIEBUX
MPOJYKTIB. AHOJHE OKCUAYBaHHsS MeTaniB. EnekrponosnipyBanns. liarpamu Xopa.

5.10. Kinetuka po3uumHeHHs ciiaBiB. [loHsaTTts mnpo  koedimieHTH
CEJIEKTUBHOCTI, M€XaH13M 00'eMHOI Ju(y31i KOMIIOHEHTIB CILJIaBY.

5.11. CramionapHuii Ta HecCTalllOHaApHUI peXUMH po3urHeHHs. [lacuBarris
CILIaBIB Ta ii 00YMOJIEHICTh CXHJIBHICTIO JI0 TTaCHUBAIlli KOMIIOHEHTIB

5.12. Kopo3zis MeTamiB 3 BOJAHEBOIO jemnoisipu3aiiero. Cxema mporiecy.
XapakTepHl 0COOJIMBOCTI KOPO3ii METaliB 3 BOJHEBOIO JAemnojisipu3aiiero. Meroau
3aXUCTY METaIB Y pO3UYMHAaX KHUCIIOT.

5.13. Kopozis MertaniB 3 KHCHEBOW Jemnojsipusaiiiero. Cxema mpolecy.
Oco0sMBOCTI KOPO3IMHUX MPOLECIB 3 AUPY3IIHUM KOHTPOJIEM. 3aXUCT METaliB BiJ
KOpO3ii B HEUTPATIbHUX €JIEKTPOTITaX.

5.14. 3mimana KUCHEBO-BOAHEBA Jemnoisipu3aliisi. Po3paxyHok moTeHiiany Ta
MIBUAKOCTI  €JEKTPOXIMIYHOI ~ KOpo3ii 3a  KIHEeTUYHUMHU  PIBHSHHSIMU  Ta
MOJISIpU3aI[IHHUMU KPUBUMU aHOJHMX 1 KATOJAHMUX peakui. KatoaHi XapakTepucTuku
Ta CXWJIbHICTh METAJIB 10 macuBaulii. "KaTtonHne" neryBaHHs CIJIaBiB.

5.15. TliTinroBa Kopo3is. EnexkTpoximMivuHi 3aKOHOMIPHOCTI Ta MeXaHi3M. Poib
aHiOHIB. MeToM BU3HAYCHHS CXWJIBHOCTI METaJliB JIO IITIHTOBOi Kopo3ii. MeToau
3aXHUCTY.

5.16. MixkpucTaniTHa KOpo3is. 3aKOHOMIPHOCTI Ta MeXaHi3M. BB cknamy
criaBy Ta jgomimiok. HoxoBa koposiss meraniB. MeToaud BH3HAYEHHS CTIMKOCTI
METaJiB 0 MIKKPHUCTAIITHOT KOPO3ii. MeTou 3axXucTy.

5.17. BoaHeBa kopo3isi METaJliB B €JIEKTPOIITHYHUX cepenoBuinax. BoaHese
okpuxueHHs. HaBo/IHIOBaHHSI Ta KIHETHKa PO3psily 10HIB BOJAHIO. BruB ckinagy Ta
CTpyKTypH noBepxHi. CriocoOu 3axucry.

5.18. Ilinuana xoposis. Koposzis mix BmiIMBOM OJyKalOUuX CTPYMIB.
Oco0aMBOCTI, MEXaHI3M 1 METOJIN 3aXUCTY.



5.19. Atmocdepna kopo3sis metaniB. Kiacudikaiiis Ta MexaHi3M aTMochepHOi
KOpO3ii MeTaiB.

5.20. ITigzemHua kopo3ist meTaniB. [ pyHT sk KOpo3iiiHe cepenoBuie. MexaHizm
1 kimacudikaiis mia3eMHOl Koposii MertaniB. KoHTposroroui cTajii, XapakTepHi
0CcO0IMBOCTI, (PAKTOPU Ta KIHETUKA. 3aXUCT METANIB B1J] MA3€MHO1 KOPO3Ii.

5.21. Mopceka kopo3is. Mopchbka Boja, K KOpo3iiiHe cepenoBHine. MexaHi3m
1 0COOJMBOCTI MOPCHKOI KOpO3ii meTamiB. DakTopH, sIKi BIUTMBAIOTH HAa MOPCHKY
KOPO3i10 METAJIiB.

5.22. Koposis wMeraniB y mnpicHid Boai. Kopo3sis MeraniB y po3muiaBax
€IEeKTPOITIB. ENEKTpoaHI MOTEHIaM B PO3IUIABICHUX EJIEKTPOJiTaXx. MexaHi3Mm 1
XapakTepHi 0COOTMBOCTI KOPO3il METANIB y PO3IUIABICHUX E€JICKTPOIITAX.

5.23. Kopo3sis MeraniB y pO3IUIaBICHUX MeTajnax. MexaHi3M pyHHYBaHHS.
Bruus pomimok y piakomy metani. KapitamiitHo-epo31iHUNA BIUIMB PIIKUX METAIIB
Ha TBepai. MeToau 3aXucTy.

5.24. EnexrpoxiMiuHa KOpo3is Mijai Ta ii cmaiB. TepmoamHaMika mpolecy.
Jliarpama cTaHy MiJib-BOJIa.

5.25. TazoBa kopozis wmigl. TeopeTWyHI OCHOBU MIiJABUILECHHS KOPO31HHOT
CTIMKOCTI MIJAHUX CIU1aBiB. bpon3a, maryds. Kopo3siiiHe po3TpiCKyBaHHS Ta
3HEIMHKYBaHHs JaTyHi. Hikenb 1 Horo criaBu. EnexTpoxiMidyHa KOpO3is HIKEIO.
Jliarpama ctaHy HiKeIb-BOJA.

5.26. Koposiiina tpuBkicte Au, Pt, Pd, Ag i ix crutaBiB. Kopo3iitHa TpuBKicTh
Pb, Co. TepmoauHamika Ta KiHETHKAa OKHCJICHHS. MeETOIU MPOTUKOPO3iIHHOTO
JIEryBaHHs Ta 00J1acTi 3aCTOCYBAHHS.

6. Heopraniuna ximis

6.1. KoMmmekcHi cnoiykd, ix OyaoBa Ta MNpHUPOAA XIMIYHOTO 3B’SI3KY 3
norasiry MBC. Husbko- Ta BUCOKOCTIHOBI KOMIUIEKCH (BHYTPIIIHBO- Ta 30BHINTHBO-
opOiTanbHa Tibpuau3aiis). ['iopuauzaris opOitanei Mpu yTBOPEHHI OKTaCIPUIHUX,
TeTpaeapPUIHUX Ta KBaJAPATHUX KOMIUIEKCIB. MarHiTHI BIaCTUBOCTI KOMILIEKCIB, iX
Oy/Z10Ba Ta CTIMKICTh 3aJICIKHO BiJ] €JIEKTPOHHOT OY/I0BH KOMIIJIEKCOYTBOPIOBAYaA.

6.2. OCHOBHI MOJIOKEHHS TE€OPil KpUCTaIIUYHOTO noJid. Enepretnyna aiarpama
po3uieruieHHss  d-opOiTaneil  KOMIUIEKCOYTBOpIOBauYa B  KPHUCTAJIIYHOMY  IOJI
OKTaeIpUYHOTO KOMIUIeKcy. IlapaMerp po3iiernieHHs 1 WOro CHiBBIIHOIICHHS 3
CHEPri€l0  CMApOBYBaHHSA EJCKTPOHIB Ha OpOITANAX IEHTPAJIBHOTO 10HA,
CJICKTPOXIMIYHUN pAM JITaHAIB, WOTO pOJb MPU BU3HAYEHHI THUITY TiOpUAM3AIlii.
3B’SI30K €Heprii po3MICIUICHHS 3 3a0apBJICHHSM KOMIUICKCIB. DakTopH, BiJ SKHX
3aJIeKUTH TIapameTp po3iieruieHHs. [[IoHATTs po Teopito MoJIs JITaH/IiB.

6.3. KomMmmiekcHo-xiMIYHa  HOBemiHKa  eTa”HojaMiHiB.  OcoO0JIMBOCTI
BUKOPUCTAaHHSI aMIHOCIIUPTIB B PeakiiiX KOMIUJIEKCOYTBOPEHHS, K MOJIACHTaTHUX
JITaH/iB.



6.4. Kiacudikariiis KOMIUIEKCHUX CHOJIYK. XeJaTH1, KJacTepHi Ta 0araTosiaepHi
KOMIUTIEKCH. THIH KOMIUIEKCHUX CIOJYK, III0 YTBOPIOIOTH €TaHOJaMiHU 3 coysiMu d-
METAaIB.

6.5. Metonuka peakiii KOMIUIEKCOYTBOPEHHS  cojleli  koOambTa 3
eTaHoJlaMiHaMH. XapaKTep KOOPAMHALIIT JIiraH1a B KOMIUIEKCHUX CIOJyKax KoOallbTa
3 amiHocnupTaMud. OTpUMaHHS Ta BIACTUBOCTI BHYTPIIIHbOKOMILIEKCHHX CITOJIYK
kobaneTy (I1I).

6.6. Di3uKo-XIMIYHI JOCTIDKCHHS KOMIUIEKCHUX croiyk. [Y-, AMP rta inmi
MeTOaH. AHaJTITUYHE BHU3HAYCHHS BMICTY KoOambTa (+2) Ta (+3) B KOMIUIEKCHUX
CTIOTyKaX.

6.7. YTBOpEHHS TOMO- Ta TETEPOMETATHHUX 0araTosICPHUX CIOIYK. MICTKOBI
3B'SI3KM B 0araTosiIGPHUX KOMIUIEKCHHUX croiiykax. OcoOJHMBOCTI yTBOPCHHSI
OaraTosiIepHUX CHOJYK MPU BUKOPUCTAHHI BHYTPIIIHBOKOMIUIEKCHUX CIOJIYK, SK
CaMOCTIMHHUX JITaH/IIB.

6.8. KoncranTa HecTiKOCTI - (hyHIaMEHTaIbHA XapaKTePUCTUKA KOMILIEKCHOT
CHOJIYKU. 3aJIeKHICTh KOHCTAHTH HECTIMKOCTI B BEJIWYMHHU 3apsigy Ta pajiyca
LIEHTPAJIbHOTO 10HA, MOro eJNeKTpPOHHI KoHirypamii. JlocmimkeHHsT CTIHKOCTI
PI3HOJIITaHIHUX KOMIUIEKCHHUX CIIOJYK KOOaabTa 3 €TaHOJIaMIHAMH.

6.9. [3oMepis KOMIUIEKCHUX CITOJIYK: 10HI3aIliiiHa, KOOpAUHAIIINHA; TUIOMHHA
Ta MIPOCTOPOBA IIUC-, TPAHC- 130Mepisi. MOKIMBI 130MEpPHI CTPYKTYPU B KOMILIEKCHUX
CIOJIyKax KoOaJbTa.

6.10. BukopucTtaHHs TpPOIYKTIB MIpOJi3y pPI3HOMETAIbHUX OaraTtosaepHUX
CIOJIYK KOOQJIbTy 3 €TaHOJaMiHAMHU SIK €JIeKTPOKaTali3aTOpIB peakilii BiIHOBIEHHS
KHCHIO.

6.11. BukopucTtanHs TPOIYKTIB MIpOJi3y pPI3HOMETAIbHUX OaratosaepHUX
CHOJIYK KOOajbTy 3 €TaHOJaMIHAMM Il MOAMQIKALil MaTepially BYTJIELEBOIO
€JIEKTPO/LYy JIITIEBUX aKyMYJISITOPIB.

/. TexHoJioris moJIiiMepHHUX | KOMIIO3MUIHHUX MaTepiaJiB

7.1. BuUpOOHHIITBO TONIMETIICHOKCHAY 1 COMOJIMEpiB (opMaiIbACTiay.
BupoOHuITBO TOJMIETUNICH- 1 TpOMiJIeHOKCHy. BurortoBnenus momi- 3,3-0ic
/XTOpMETiN/ OKcalukiIoOyTaHy, Moji-2,6- aumeruideHineHokeuay. BractuBocti 1
3aCTOCYBaHHA  MOJIMETIICHOKCUAY  Ta  MOJINPONUIEHOKCUIY,  1moji-3,3-0ic
/X7opMeTin/ okcaukiIo0yTany, mosi-2,6-1imMeTiadeHIToKCHIy .

7.2. BupoOHUIITBO TOPONIKOMOIIOHUX Tpec-MaTepiaiiB Ha OCHOBI MOYEBHHO- 1
MenaMiHO(GOpPMaNIBJIETIAHIUX CMOJI. BUPOOHUIITBO mMIapyBaTHX IJIACTUKIB Ha OCHOBI
MOYEBUHO- MEJIaMiHO()OPMAaNTBICTITHUX CMOJI Ta JINCTOBUX HATIOBHIOBAYIB.

7.3. BuroroBneHHs1 MOY€BHHO-(OPMaIBACTIIHAX MIHOMIACTIB. BiacTuBocTi Ta
3aCTOCYBaHHS aMiHO(POPMAIBACTIIHUX CMOJI, TIPEC-TIOPOIIIKIB,IIAPYBATUX TJIACTUKIB
1 MOYEBUHO-(DOPMAITBIETITHOTO MIHOIUIACTY.
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7.4. OpnepxaHHS HOBOJAYHHX 1 PE30JIBHUX CMOJ, TMEPIOAUYHHM 3aCOO0M.
BupoOHHUIITBO Mpec-TIOpOoIIKiB Oe3MepepBHUM 3aCO00M, 3 BOJOKHHUCTHM, JIICTOBHM
HAIlOBHIOBaYaMH, BHUPOOHHUIITBO Ta30HANMOBHEHUX (QeHorIacTiB. BrmactuBocTi 1
3aCTOCYBaHHS MPEC-TIOPOIIIKIB.

7.5. BupobnunrBo mnometwieHTepedTanaty /IIET®/. Bupobuuirso
MoJTIKapOoHaTy, noJrapuiary,noaioyTHiIeHTepedTaiaTy. Biactuocti Ta
3actocyBanHsa [IET®, I1bT®, nmonikapOoHnary, mojiapuiaty, noiicynbhony. Hosi
CKJIaaH1 noJiedipu.

7.6. Bubip 3B's13y1049uX 1Isi KOMIO3HULIMHUX MaTepianiB. Bumoru. Otpumanss,
BJIACTUBOCTI, YMOBHU KOHCOJI1JaIlli, rajay3i 3aCTOCyBaHHs. PerymoBaHHs CTPYKTYpH 1
BJIACTUBOCTEH 3B'I3YIOUMX MMPU OTPUMAHHI KOMITO3UIIIMHUX MaTepialiB Ha iX OCHOBI.

7.7. Metonu OoTpuMaHHS apMOBAaHHMX IUIACTUKIB. DopMyBaHHS BHpPOOIB mpu
HU3bKOMY THUCKY. KOHTakTHUN MeTOJ, WOro mnepeBard, HeAoJiku. DopmyBaHHS
BUPOOIB 3 CKJIOIUIACTUKIB IUIIXOM MPONUTAal MiJ TUCKOM 1 BakyymoMm. DopMyBaHHS
CKJIOTUIACTHKIB 3 3a3/1aJIer1/lb OTPUMAHUX 3arOTOBOK. MeToAM OTpUMAaHHS 3aroTiBOK.
@®opMyBaHHA BUpPOOIB METOAOM HamwieHHA. OTpUMaHHSA 1 BJIACTUBOCTI CKJIOTEK-
CTOJIUTIB.

7.8. BUrotoBiieHHs CKJIOIJIACTUKIB 1 BUP0OiB Ha iX ocHOBl /CBAM, AI'-4(C/. ix
nepeBard. BupoOHMIITBO TpyO 3 CKIOIUIACTHKIB. BUPOOHHUIITBO BHCOKOMIITHHX
npoduIbHUX BUPOOiB. be3nepepBHUIT METOA OTPUMAHHS JIUCTOBUX CKIIOIUIACTHKIB.

8. TexHoJioriss HeopraHiYHMX KepaMiYHUX, CKJIOKPHCTAJIYHUX
MaTepiaJiB Ta CKJIa

8.1. Ctpykrypa Ta BiIacTUBOCTI Kepamiku. Da3oBuil CKIaj Ta CTPYKTypa
KepaMiku. MIKpOCTpyKTypa Ta TEKCTypa Kepamikd. MeToau  BHUBYEHHS
MIKpOCTPYKTYpU Ta ckiany. [lopucticth. MexaHiyHl Ta TepMOMEXaHIuHI
BJIacTUBOCTI. TepmiuHi Ta  Temiodi3uyHi  BIACTUBOCTI.  BOTHETPUBKICTH,
kiacu@ikaiis BUpOOIB 32 BOTHETPUBKICTIO. Termaodi3uyHi BIACTUBOCTI KEPaMIKH.
TernonpoBiaHicTs. EnexTpodizuuyHi BracTUBOCTI X 3HAYEHHS [JI1 TEXHIYHOI
kepamiku. EnextponpoBigHicTh. JlienekTpuyHa MpOHUKHICTh Kepamiku. EnekTpuuna
MIIHICTh Kepamiku. Buamu Ta MexaHi3MH €eKTpUYHOTO MpoOoro. XiMidHA CTIHKICT
KEepaMiKH.

8.2. TexHosmorist TOHKOI KepaMikd. BUMOTH 10 CHpOBUHU Ta TOTOBUX BUPOOIB
ToHKOT Kepamiku. Knacudikaris ToHkoi kepamiku. Il[inpHO criedeHi Ta 4acTKOBO
cnededi Bupobu. Buam ToHkoi kepamiku. OCHOBHI BJIACTHBOCTI TOHKOI KE€paMiKH.
®di3uKo-MeXaHIuYHl  BIACTUBOCTI. TepmiuHe  po3mupeHHs.  bimyBaricth  Ta
MPOCBIYYBaHICTh TopuenssHd. Bumoru no cupoBunu. Cxiaaum mac. OCHOBHI BUAM
CUPOBHUHU JIJI1 TOHKOI Kepamiku. OCOOIUBOCTI BUMOT JJO CUPOBUHU JJIsl PI3HUX BUJIIB
TOHKOT KEpaMiKH.

8.3. TexHounorist OyaiBenbHOT KepaMiKi. TeXHOJOTI4HI MPOoLeCH BUPOOHUIITBA

KepaMi4yHMX BHUPOOIB  IJIACTHUYHUM MeTonoM  ¢opmyBanHs. Knacudikaris
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OyniBeabHO1 KepaMikd. HampsiMku 1i po3BUTKY B cydacHUX ymoBax. CyIliHHS Ta
BUMAJI CTIHOBOI KepaMiku. HamiBcyxuwii MeToa TmpecyBaHHS BHUPOOIB CTIHOBOI
KepaMiKi Ta KepaMidHOI IUIMTKH. BUpOOHUIITBO KepaMidHOT IUIUTKU JJISI IMIJIOTH Ta
IUTUTKH JUIsE OOJHUITFOBAHHS CTiH. TE€XHOJOTIYHI MpolecH BUPOOHHIITBA KITHKEPHUX
BHUPOOIB, UepenuIll, TpyO, KEPAM3UTY Ta MEPIITY.

8.4. dyukiloHaNbHA BOTHETpHUBKa Kepamika. CyyacHUM cTaH BUPOOHHUIITBA
BOTHETPHUBIB Ta IIJISAXU HOro po3BUTKY. Kitacudikaliisi Ta BIaCTUBOCTI BOTHETPUBKOL
kepamiku. Di3UKO-XIMiYHI OCHOBU BHUPOOHMIITBA BOTHETPHUBIB. Di3WKO-XIMIUHI
OCHOBM BHUPOOHMIITBA (PYHKIIIOHAJIBHOI BOTHETPHUBKOI Kepamikd. TeXHOJoris
BUPOOHMIITBA KEPaMiKH Ha OCHOBI TEXHIYHOTO TIIMHO3EMY Ta KOPYHIY.

8.5. Texnomoris BupoOHMITBA TexHIYHOI Kepamiku. Kracudikamis ta
BJIACTUBOCTI TEXHIYHOI Kepamikdh. 3acTOCYBaHHS BHPOOIB TEXHIYHOI KepaMiKH.
@di3UK0-MeXaHIYH1 BIACTUBOCTI BUPOOIB TEXHIYHOI KepaMiku. XiMIUHA Ta pajiiaiiiiHa
CTIHKICTb.

8.6. HoBi kepaMiuHl maTepiaid 1 METOAM iX CHUHTE3Yy. XIMIYHI 1 30J1b-Telb
nporecu. OTpuMaHHS HAHOMOPOIIKiIB. JliarpaMu CTaHy TYTOIUIaBKUX OKCHITHUX
CUCTEM 3 OKCHJIAMH IMPKOHIIO, TadHIIO, ITPII0 Ta JAHTAHOIMIB K (hI3HMKO-XIMIYHA
OCHOBa I  pO3pOOKM  XIMIYHMX  TEXHOJIOTIH  CIElialbHOTO CKJIa  Ta
HAHOKPHUCTAIIYHUX MaTEpiaiB.

8.7. CucteMu Ha OCHOBI OKCH[IB LUPKOHIIO, radHIlo, ITPIIO Ta JAHTAHOIIB.
YacTkoBO ab0 MOBHICTIO CTaOLII30BaHl JUOKCUIM LUPKOHIO 1 raduiro. OCHOBHI
HAmpsIMH TIPAKTHYHOTO BUKOPHCTaHHA [HX cucteM. CHHTE3 Ta BIACTHUBOCTI
MaTepiajiB BHIINOi BOTHETPUBKOCTI. OTpUMaHHS Ta OCOOJMBOCTI CHUHTETHYHHX
¢ropcunikariB.  Kepamiuni  enmektpoizomsiiiini  matepian.  Cermero- i
I’ €30€JICKTPpUYHI KepaMmiuHi MaTepianu. ['eokepamika. [lopucra kepamika. CopbeHTH,
KaTani3aTopu, KepamMidyHi MEMOpaHH.

8.8. Ckjo 1 CKJIOKpHUCTaNIuHI MaTepiaau. bygoBa Ta BJIAaCTUBOCTI CTEKOJI.
BrnactuBocTi Cckila 'y po3miiaBieHOMYy cTaHl. B'a3kicte. Buam kpucramizarii:
CrlOHTaHHa 1 mpumycoBa. JlikBariiai sBuma B ckii. CrabiibHa 1 MeTacTabiibHA
JmikBaiis. BiaacTUBOCTI ckiia y TBepAOMYy cTaH. XIMiuHa CTiHKicTh ckia. KoposiitHi
areHTH.

8.9. OCHOBM TEXHOJNOTIi CKJIa Ta CKJIOKPUCTAIIYHUX MaTepiaiiB. [ 0J0OBHI
CUPOBHMHHI MaTepiajid 1 JONOMIDXHI. Marepiaau ajis BBEACHHS CKIIOYTBOPIOIOYHMX
OKCUJIIB, OKCHUJIB JYXHHX, JyKHO-3€MEJIbHUX MarepiajiB. BuUMOrm A0 HIUXTH.
Teopis 1 mpaktuka ckjaoBapiHHs. Crajii: CHIIKATOYTBOPEHHS, CKJIOYTBOPEHHS,
OCBITJICHHS, TOMOTeHI3aris, cryaka. Di3uKo-XiIMiuHI TPOILECH TPH HarpiBaHHI
cooBoi 1 cynbdarHoi mmXTH. KOHCTPYKIT CKIOBapHUX TOJyMEHEBHUX TICUCH.
BorueTrpuBu B CKIIsIHINM MPOMUCIOBOCTI. [HTeHCHbIKAIis CKITOBAPiHHS 1 HOBI METOIU

8.10. TexHonoris oaepxkaHHs CKIOBUPOOIB. TeopeTuyHi OCHOBU (OPMYBAHHS.
Ponsb B's3kocTi 1 moBepxHeBoro HaTsAry. OcHOBHI MeTonu GpopMyBanHs. [IpecyBanns,
IPECOBU/IyBaHHS, BUTATYBaHHs, Mpokar. TepmooOpoOka BUpoOIB 31 ckia. Bimman
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CKJITHMX BUpO0OiB. Hampyru 3anuinkoBi 1 TUMYacoBi. MexaHiuHa 1 XiMidyHa 00poOKa
CKJIOBHPOOIB.

8.11. Koutpoms skocti ckinoBupo6iB. KompopoBe ckimo. TexHomoris
noOyToBoro ckia. dioar-meto. OyHKIIOHAIBHI CTEKIIA 3 MIIIBKOBUMH IMOKPUTTIMH.
TexHouorist TapHOTO CKJIa. TeXHOIOTIS XyA0KHBOTO CKJIa. TeXHOJIOTis BHPOOHHUIITBA
COpTOBOTO Mocyty. OcOOIMBOCTI BUPOOHUIITBA KPUIIITAIEBUX BUPOOIB, KOJIHOPOBOTO
Ta TIYIICHOTO CKIIA.

8.12. TexHounorist BUp0oOiB 3 TeXHIYHOTO ckia. CBITIOTEXHIUHE CKII0. OnTHYHE
CKJI0. XIMIKO-JTa0OpaTOpHE, TEPMOMETPUYIHE CKJIO. 3arambHi BimomocTi. Ckimamu i
BJIACTUBOCTI cKkia. TexHozoris. EnekrpoBakyyMHe CKIIO.

9. TexHoJiOrisA B’S2KyUMX MaTepiajiB

9.1. BusHaueHHs, CKjJaJ 1 CUCTEMATUKA CHIIKATIB 1 TYTrOIUIABKUX PEYOBUH.
OcHOBHI METO/IM X AOCTIIKEHb. TepMiuHI 1 TIApOTEPMAalIbHI CUHTE3HU CHIIIKATIB.

9.2. OcHOBHI MOHATTS 1 BHU3HA4YeHHS (a30BOI pPIBHOBArM B CHIIIKATHUX
cucremax. Cucrema, mapameTpu CHCTEMH, KOMIIOHEHT, ¢aza, CTYINEHI CBOOOAM,
BapIaHTHICTh CUCTEMH, TepMOANHaMIYHa piBHOBara. [IpaBuiio ¢a3 ['100ca. PiBHAHHS
Knaysiyca-Knanelipona. 3arajibHi MOHATTA MpO JiarpaMu CTaHy. BukopucTaHHA
Jiarpam CTaHy JiJIsl pIIICHHS TEXHIYHUX 3aaad. /liarpaMa ctaHy OJIHOKOMIIOHEHTHOT
cuctemMu. [liarpama coojgykd, IO Ma€ KUIbKa HOJIMOPPHUX MOAMPIKALIM.
[Tonimop@izm. EHaHTIOTPONHI 1 MOHOTOPOMHI MOMIMOP(HI TEPETBOPEHHS.

9.3. [liarpama ctaHy NBOKOMIOHEHTHUX (OlHapHUX) cucteM. Jliarpamu ctaHy:
3 eBTEKTUKOIO(0€3 XIMIYHHUX CHOJIYK 1 TBEPAUX PO3YUHIB), 3 XIMIYHOIO CIOJIYKOO, IO
IJ1aBUThC 0€3 po3Kiagy (KOHTPYEHTHO) 13 pO3KJIaJA0M (1IHKOHTPYEHTHO), 3 XIMIYHOIO
CIOJIYKOIO, L0 PO3MAJAETHCS YU YTBOPIOETHCA MPHU 3MiHI TEMIEPATypu B TBEPAOMY
CTaHi, 3 pO3IIApyBaHHSIM piAkoi  ¢a3u, JIKBaIi€w, 3  MOJIMOPPHUMHU
MEPETBOPEHHIMHU, 3 O€3MEPEPBHUM PSJIOM TBEPAUX PO3UMHIB, 3 OOMEKEHUM PSIAOM
TBEpAUX pO3uuHIB. EnemeHTH OyI0BM JiarpamMu CTaHy OIHaApHUX CHCTEM: KpUBI
JKBIAYCY 1 COJIIJYCY, TOYKM EBTEKTHUKM 1 MEPETEKTUKH. EBTEKTHYHUI ckiaz 1
eBTeKTUYHa Temneparypa. [leputextnuna peakuis. lnsxu ¢a3zoBux mepeTrBopeHb
MIpU HArpiBi 1 OXOJIOKEHHI B OiHapHUX cucTtemax. [IpaBuio Bakerns.

9.4. HiarpamMu cTaHy TPUKOMIOHEHTHHMX cucTeM. IIpocTtopoBi 300paskeHHs
TPUKOMIIOHEHTHUX jiarpam. Enementu OynoBu jgiarpam. [iarpamu crtany: 3
€BTEKTHUKOIO, 3 TOJBIHHOI 1 MOTPIMHOK XIMIYHOK CIOJIYKOIO, IO TUIaBJISATHCS
KOHTPYEHTHO 1 IHKOHT'PYEHTHO, 3 MOJIBIMHOIO XIMIYHOIO CIIOJIYKOIO, 1110 PO3MaAA€ThCS
Mpy 3MiHEHI TEeMIEepaTypu B TBEPAOMY CTaHi, 3 JIKBAaIi€l0, 3 TOJIMOPGHHUMU
NEPETBOPEHHSMHM, 3 YTBOPEHHSIM TBEpAUX po3uuHiB. [IpaBuia BU3HAUYEHHS: CKIIAIy
TBepAoi a3y, 10 BUIMALAE TEPBUHHO, TEMIIEpaTypyd TOYATKy KpHUCTami3ailii,
MMOYATKOBOTO TUISIXY 3MIHHM CKJIAIy PiJIKOi a3y, HAMPSAMKY MaJiHHS TeMIIepaTypy Ha
TPaHUYHUX KPUBUX, CKJIaJy KIHIEBUX TNPOAYKTIB KpucTamizamii (mpaBuio
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€JIEMEHTApHOI'0 TPUKYTHHKA), KIHIIEBOi TOYKH KpHCTai3allii, TOUKH, B SIKIM IUIIX
KpUcTalli3allii MOKUIa€e 1HKOHTPYEHTHY KPHUBY, MOJAIBIIOTO NUIAXY KpUCTai3arii 13
TOYKH TOABIMHOTO ONMYCKAaHHS, KIHIIEBOT TOUKHM KpHUCTaII3aIlii B CUCTEMI 3 TBEPIUMHU
po3urHaMu. Bu3HaueHHs KIIBKICHOTO CIIBBIAHOIICHHS (a3 3a MPaBUIOM BaXKeJsl.

9.5. Oco0iMBOCTI KpPUCTAIYHOTO CTaHy pedyoBUHU. OCHOBHI TMpaBuIia
moOyIOBU KPHUCTAJIYHUX TpaTtok. Buam kpucramiuynux rpatok. Jedexktu. Tumum i
knacudikamisa aedekrtiB. TBepai po3umnu. Knacudikamis. [3omopdizm. YMoBu
YTBOPEHHS TBEPJAMX PO3YHHIB 1 X BJIACTUBOCTI. BIuB mosspizaiiiHoro ehexkry Ha
CTPYKTYpPY KpUCTaJIIYHOi  TpaTKH. CTpyKkTypa KpUCTAJIIYHUX  CHJIIKATIB.
Knacudikamist ctpykTyp cuiikartiB. BigoOpaxkenus ctpykrypHux gopmyi. OcTpiBHI
CHJIIKaTH 3 130JIb0BaHUMU TeTpaeApaMu. CUIIIKaTH 3 paJvKalaMi KiHIIEBUX PO3MIpIB.
Jlanmrorosi cumikatu. CtpiukoBi cuiikatu. [llapyBati cumikaTH, KapKacHI CHUITIKATH.
TBepai po3unHM B cuinikaTaXx. OCOOJMBOCTI CTPYKTYpU CHIIIKATIB 3 BEJIMKUMU
KaTioHaMH. BIUIMB CTpyKTypH CHUJIIKATIB Ha iX BIIACTUBOCTI.

9.6. Oco0iMBOCTI PIIKOTO CTaHy pEYoBHH. [imore3n OyI0BU pIIUH.
CrpykTypa crmkaTHUX posmuiaBiB. CTyIiHB acolfiailii 10HIB B CHUIIKATHUX PO3TLIaBax
1 11 3aJIeKHICTh BiJl aTOMapHOTO criBBiiHOMEHHs O/S1 1 iHun ¢gakropu. Bractusocti
CWJIIKaTHUX poO3IJiaBiB. B's3KkicTh. 3aneXHICTh B'A3KOCTI BiJ TeMmepaTrypu 1
XIMIYHOTO CKJagy. MeToau BH3HA4Y€HHS B'S3KOCTI CHJIIKATHUX MaTepialliB.
[ToBepxHeBuil HATAT. 3aJIEKHICTh BEIUYMHU IOBEPXHEBOTO HATATY BiJ CKIAdy 1
TEMIEpaTypu po3IuiaBy. MeToau BH3HAYEHHS MOBEPXHEBOTO HATATY. 3JaTHICTH
po3miaBiB 3MouyBatu. KpalioBuii KyT 3MOYyBaHHS. BIUIMB XIMIYHOrO CKIiany,
TEMIIepaTypHy, BIACTUBOCTEH TBepaoi (a3 1 iHmUX HaKTOpPiB Ha 3AaTHICTH
smouyBaTu. [{impHicTe. MeTonu Bu3HaueHHs. JlikBaris. CyTh sBuIia. XapakTepHi
IPOSIBU.

9.7. OcoOauBOCTI CKJIOMOAIOHOTO CTaHy pedoBHH. ['imoTe3n OymoBH CKIa.
Ponb okpeMux OKCHIIB y CKJIi. YMOBM YTBOPEHHS OKCHAHHMX CTeKoJ. Poib
TEeMIEepaTypH, CKJIaay 1 1HIUX (aKTOpIB Ha MPOILEC CKIOMOAIOHOTO 3aTBEpAIHHS
pEUOBUHU. 3aleXKHICTh B'I3KOCTI Bl Temmeparypu. Temmeparypu Ty 1 Tr.
AHOManbHUN IHTEpBAJ CKJIOYTBOPEHHS. BlacTMBOCTI  CHJIIKATHUX  CTEKOJ.
AJIIUTUBHICTH BIacTHBOCTEH. Di3MKO-MEXaHIuHI, TEPMIUHI, ONTHUYHI, XIMI4H1 1 1HIII
BIACTUBOCTI. OCOOIUBOCTI METOIIB 1X OCIIKEHHS. BHYTpIIIHI HApyKEHHS y CKITi,
iX IPUYMHU 1 3HETIKOKEHHS.

9.8. 3HaueHHS KPEMHIIO Ta HOro CHoJiyK B TeXHill. EleMeHTapHui KpemHiu.
Meroau opepxaHHs, BIACTUBOCTI 1 BUKOPHUCTAHHS B TEXHIUI. BIHApHI CHOJIyKH
KPEMHII0, CUJIIUIU, KapOiJ KpemHito, HITpuau 1 6opuau kpemHito. Cronykd 3
KHCHEM, KPEMHIWBOJHEBI CHOJNYKH, KpPEMHIMTaJoreHu, METOAM OTPHUMAaHHS,
BJIACTUBOCTI 1 3acTOCyBaHHA B TexHill. Kpemuiiiopraniuni cnomsyku. OcoGamuBoOCTi
KpeMHIHOpraniuHux crnoiyk. Homenkmarypa. MoHOMEpHI KpeMHIMOpraHidHi
cnoiyku. CuHTE3, BIACTUBOCTI 1 3acTocyBaHHs. [losiMepHi KpeMHIMOpraHiuHi
cnonyku. OTpuUMaHHs, BJIACTUBOCTI, OCHOBHI Tajly3l 3aCTOCYBAaHHS. 3HAUY€HHS
KPEMHIMOPraHiuHUX CHOJAyK Yy TexHiml. IlepcrnekTuBM MNOoAainblIoro pPO3BUTKY 1
3aCTOCYBAHHS.
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9.9. Kuacudikaris B’spKyurx MarepiaiiB, iX BH3HaueHHsS. ['1iMcoBi B sKydi
Mmatepianu. CupoBuHa. Di3UK0-XIMI4HI MPOIECH, SIKl MPOTIKAIOTh B CHPOBUHI TIPU
HarpiBaHHl. XapakTepucTuka Moaudikamiii cynbdarty kKadbiio. OpepxaHH
HU3BKOBUTIAJICHUX TIIICOBUX B’SDKy4YMX MatepiamiB. Teopii TyKaBiHHS 1 TBEpAIHHS
rincy. BucokoBumnaneHuit Tirne - aHriApUTOBUN IIEMEHT, €CTPUX-TIIIC.

9.10. XimiyHu# 1 MIHEPAJOTIYHUM CKJIAJ MOPTIAHALEMEHTHOTO KIIHKEpY.
Crnocobu  xapakTepuCTUKH CKjiIaay mnoptriaanaiueMenty. Mopaym. Koedimient
HacuueHHsa. Knacudikamis mopriaananementy. Kimacudikaris Ta XapakTepucTHKa
CUpPOBUHHUX MarepiamiB. (CxeMa CcyXoro Ta MOKpPOro crnoco0iB BHUPOOHHUIITBA
noptiaananeMenty. [IporpecuBHi MeTOau BUPOOHHMITBA TOpTiaHAeMeHTy. Di3uko-
XiMIYHI TPOIECH B NOPTIAHALUECMEHTHIA cyMimn npu oOmnamdroBaHHI. Peakmii B
TBepaoMy craHi. CriikaHHs KiIiHKepy. [HTeHCH]iKallist KITHKEpOYTBOPEHHS.

9.11. XimiuHu# 1 MiHEPATIOTIYHUNA CKJIA] TIMHO3EMUCTOTO 1ieMeHTy. CUpOBUHHI
MaTepiaid Ta iX MHiAroTOBKAa. BUPOOHHUIITBO TJIMHO3EMHUCTOrO IIEMEHTY. TBepaiHHS
TNIMHO3EMHCTOTO 1IEMEHTY. BIuB TemriepaTypu Ha mporiec TBepiHHsA. [lyronaHosi
neMeHTd. ['inpaBniudi 100aBku, iX poib Ta kinacudikamis. [IpuunHa aKTUBHOCTI
TiAPaBMYHUX ~ J00aBOK. BHUPOOHUIITBO  IMyIIOJAHOBUX  IIEMEHTIB.  |BEpIHHSI
MyI[0JJAHOBUX 1IEMEHTIB.

9.12. IllnaxoBi mementu. Illmakum, iX XapakTepUCTHKAa Ta BUKOPHUCTAHHS Yy
BUpPOOHUITBI 1eMeHTiB. Kiacudikaiis Ta BHUPOOHUITBO IUIAKOBUX IIEMEHTIB.
TBepainus. BrnactuBocti B’ skyunx matepiainiB. JIyKHI IEMEHTH.

10. XiMIiYHi TEXHOJIOrilT KOCMETHYHHMX 3aC00iB Ta Xap4YOBHX
100aBOK

10.1. Ilapdymepis. Krnacudikamiss 3amaxiB Ta ix KomOiHaris. Teopis
CIIPUMHSTTS 3aMmaxiB Ta 0COOJIUBOCTI HIOXY JIFOJIMHHU.

3aranbHl TPUHIUMON PO3NOALTY TapdymepHHX BUpoOiB3a TpynaMud TOBapiB.
Hyxu. Teepmi nyxu. I[lapbymepni ta tyanetni Boau. OpexosioH. JlyXmsiHi BOAHM.
JlikyBanbHi Boau. 3acobu juist apoMartusariiii mopitps. OOKyproBaibHI €CeHllii, nmarip,
cBiuku. Knacudikaris qyxiB 3a xapakTepoMm 3amaxy: KBITKOBI, (haHTa31iiHi, KBITKOBO
— ¢anTaziitii. Tunu 3anaxy AyxiB Ta CTUI PPaHIly3bKUM 1 aMEPUKAHCHKU.

XapakTepucTuka Ta HOMEHKJIATypa AYXMSHUX Ta JOTIOMDKHHMX PEUOBHH, IO
BUKOPUCTOBYIOThCS y Tapdymepii. Hatypanbai myxmsiai pedoBunu. [Ipupoani cMou
Ta Oanp3amMu — (QikcaTopw POCIMHHOTO TOXOkeHHs. CyXxa pOCIMHHA CHUPOBHHA
HamiBcunTeTnyni 3anamidi peuoBuHu. Pozunnnuku. bapsauku. dikcatopu.

10.2. XapuoBi no6aBku. Kiacudikaiiis xapuoBux 100aBOK 3a TEXHOJOTTYHUM
npu3HaueHHsM. DyHKIIOHAIBHI KJIACH XapyoBHX J00aBOK. XiMIYHA TEXHOJIOTIA
migcutoBadiB. Opraniunux migcuimoBadiB  (E260*  Amnenarna kucimota, E363
CyknunatHa kucnota, E 355 Anumninosa kucnora, E297).

15



XiMiyHa TEXHOJIOTiS Xap4yoBUX J00aBOK, IO MOJIMIIYIOTH CMakK, apomar
XapyoBUX MPOAYKTIB. XiMiuHa TexHoJoris miaconomkyBadiB. (E950 Anecynbsham
kanito, E951 Acnapramy, E954*Caxapun). XimiyHa TEXHOJOTIS apoMaTU3aTOPIB.
TexHomOTIA OACp)KAHHA apOMATHYHUXECTEPIB Ta aPOMATUYHUX KUCIOT. OTpUMaHHS
apomatuzatopiB: E 1519 benswnosuii civpt, Baninix, ETriBandimig.

10.3. TexHiuHMI aHaJi3 MPOAYKTIB XapuyBaHHS Ta KOCMETUYHHUX 3acO0IB.
OCHOBHI TOHATTA 1 PI3HOBUIU TEXHIYHOTO aHaizy. OCHOBHI METOAW 1 BHJIH
TEXHIYHOTO aHaJlI3y: XiMi4H1, (P13UKO-XIMI4HI, (P13UYHI.

Xapaktepuctuka (I3MUHUX METOMIB OINHKH SKOCTi. CHEeKTpalibHI METOIn
nocimixeHHsi.  doromerpuyHi  metonu  aHamizy. CnektpodoromeTpis  Ha
ynbTpadioaeTOBIM Ta BUIAUMIN IIISHKAX crekTpy. Peosoriyni meTtonu aHamizy.
BusnauenHss crymneHs MoapiOHEHOCTI, 00 €MHOI Macuh CHIy4YHX HPOJYKTIB,
TEeMIIepaTypy Kparle YTBOPEHHS Ta Kparuie MajiHHsA. BU3HAueHHS BMICTY CYXUX
PEYOBHH, BOJIOTU Ta 307bHOCTI.

10.4. XimMiyHl METOAM aHaNi3y XapyoBUX J00aBOK Ta KOCMETHYHHMX 3acoOIB
BcTaHoBiIeHHS SKICHOTO Ta KUIBKICHOTO CKJIaly PEUYOBHH, 110 BUKOPHUCTOBYIOTHCS 5K
Xap4oBl J00aBKM Ta CKJIAI0BI KOCMETHYHHX 3aco0iB. XiMi4HI peakilii, Ha SKHUX
3aCHOBaHI XIMi4HI Meromu aHamizy. Kimacudikaiis XiMIYHUX METOIIB aHAi3y.
JpoOHuit 1 cUCTEMaTUYHHUN METOIU SIKICHOTO aHali3y. TexHiKa BUKOHAHHS aHai3y.

SxicHUI aHaITI3 HEOPTaHIYHUX XapyOBUX TOOABOK.
[TinroroBka Ta 30epiraHHs /Uil aHaJi3y MPoO XapuoBUX J100ABOK.
BusiBienHst XapuoBUX J00aBOK y TOTOBIM MPOIYKIIIi.

11. TexHoJ10TiA POCTUHHMX MOJIMEPIB

11.1. 3aranpHa ximisg. Ximig sk Hayka. bynoBa pedoBuHH. OCHOBHI XIMiYHI
MOHSATTS: aTOM, MOJIEKYJIa, TPOCTa PEUOBHUHA, XIMIUHA CMOJYKa. XIMIYHUNA €JIEMEHT.
ATtomHa Maca. MounekyispHa maca. Moib, MOJIsIpHa Maca, MOJIIpHa KOHLEHTpaLlis
pedoBuHU. OCHOBHI 3aKOHM aTOMHO-MOJIEKYJIIPHOTO BYEHHs. Sapo 1 eleKTpoHHa
obononka. PiBusuus ne bpoitis. OTHOENEKTPOHHUI aTOM.

[lepioguunuii 3akoH 1 mepioguyHa cuctema JI.I. MenneneeBa. EnexTponHi
dbopMysIn Ta EIEKTPOHHI CXEMH aTOMIB XIMIYHUX eJeMeHTIB. llocnigoBHICT
3alIOBHEHHS EJIEKTPOHAMU EHEPreTUYHUX MiApiBHIB. CTpyKTypa MNEepiOgUYHOIO
3aKOHY: MEpIoau, TPyIH, mArpynu. Homep rpymnu Ta BaJeHTHICTD.

XiMIYHHUH 3B'SI30K. 3arajibHi MOJOKEHHS MpO XIMIYHUHN 3B's130K. Tunu 1 popmu
MOJIEKYJIIpHUX opOitaneid. Enepretnuni aiarpamu mosekyi. [lonspHicTh 3B’s3Ky Ta
HOJIAPHICTh MOJIEKYJI. JIMMONbHUIA MOMEHT.

Kommnekcni crmomyku. OCHOBHI TIOJIOKCHHS  KOOPAHMHAIINHOI  Teopii:
KOMILJIEKCOYTBOPIOBAY, JITaHAMW, KOOPJAWHAIIMHE YHCIIO, BHYTPIIIHS Ta 30BHIIIHIO
chepu. XiMiyHUH 3B'SI30K Y KOMIUIEKCHUX CHOJyKax (TUI riOpuau3ariii, reoMeTpis).

OCHOBHI 3aKOHOMIPHOCTI MpPOTIKaHHS XIMIYHHUX TmpoueciB. Enepretnyni
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XapaKTepUCTUKU XIMIYHUX peakuii. [lepmmii 3akoH TepmoauHamiku. KiHeTuuHe
piBHsiHHA peaktii. [Topsinok peakii. [IpaBuio Bant-I'odda. Koncranra mBuakocTi
peakiii 1 i1 3aJieXHICTh BiJ TemmepaTypu. MosekymspHicTh peakiii. Karamiz 1
KataiizaTopu. [HriGiTopH.

BnactuBocTi po3unHiB. Po3unHM sSK 0araTOKOMIIOHEHTHI CHCTeMH. Teopii
pPO34YMHIB. 3arajibHi BJIACTMBOCTI PO3YMHIB - JUPy3is 1 ocMoc. Pigki po3uuHwm.
Po3unnHicTh. HacuueHi, HeHacwueHi, IepecuyeHi, po30aBjeHl 1 KOHIEHTPOBaHI
po3unHu. EnextposiThyHa Aucoliaiis pO3YMHEHUX pedyoBUH. KHCIOTH 1 OCHOBH.
Po3unam cimabkux enmekTpodiTiB. KoHcTaHTa 1 CTymiHb Jucoliamii  ciabKoro
eNEeKTPONITy. 3akoH pos0aBieHHs OcTBasibna. Po3umHU CHJIBHMX E€JIEKTPOJIITIB.
Nonnuit n06yTox Boxu. BomHeBMH i TifpOKCHIHMI IIOKA3HMKM CepeIOBHIIA.
[nukaropu.

Peakmii B HeoprauiyHiii ximii. OOMiHHI peakuii B po3umHax. Peaxkiii
HeuTpamzamii. ['apomi3 coneit. lonHi piBHsSHHS TiAponizy. KoHcTanTa 1 cTymiHb
rigponizy. CkiagHl BUMAAKKA TiApoidizy. OKHCHIOBaJIbHO-BIJIHOBHI TPOLIECH SK
peakiii mepeHocy enekTpoHa. OkucHioBaul 1 BigHOBHHMKU. CKiafgaHHS DPIBHSIHBb
OKMCHO-BIJHOBHMX pEakKiliii, 10 MNpPOTIKAIOTh y BOJHUX pO3UHMHAX. [ abBaHIYHMIA

€JIEeMEHT, MOTO eJIEKTPOXIMIYHA CXeMa, MPOIECH Ha eNeKTpoaax. EmexTpopymiiiiHa
cuna (EPC).

11.2. Heopraniuna ximist. ['igporen, okcuceH Ta ix cnoinyku. bynoBa aToma,
CTYNEHI OKHCHEHHS, (Pi3M4YHI Ta XIMI4HI BJIACTUBOCTI. THUNU CHOJYK TIAPOTEHY 3
HEMeTajJaMu Ta MeTaJlaMU. TUIU CHOJIYK €JIEMEHTIB 3 KUCHEM: OKCHUJIU, TIEPOKCHUJIH,
HaJnepokcuan, o3oHiau. Kucenb, 030H. Boga. KucioTHi, OKHCHI Ta BIJHOBHI
BJIACTUBOCTI MIEPOKCU]TY BOJHIO.

s-enementu | ta Il rpym. JlyxHi metanu: OynoBa aTomiB, CTYNEHI OKHCHEHHS.
3HaXOKEHHSI Y TIpUPOAl, JH00yBaHHS, BIacTHUBOCTI. OKCUAM, TIIPOKCHUIH.
Buxopuctanss T1y>KHUX METaJiB Ta iX CIOIYK.

p-enementu III-VII rpynu. I'anorenu. 3HaxomkeHHA y OpuUpojl, JOOyBaHHS,
¢bi3ugHl Ta XiMigHI BIacTHBOCTI. CriocoOu 100yBaHHS TaJIOTEHOBOJAHEBUX KHCIIOT.
[TopiBHSIHHS KHCJIOTHMX Ta BiJHOBHUX BJIACTUBOCTEH B PsIy TaJlOT€HOBOJIHEBUX
kucioT. IIopiBHSHHS  KHCIOTHMX Ta BIJHOBHHUX BJACTHUBOCTEH B  psIy
raJJOr€HOBOJHEBHUX KHCIIOT.

HitporeHn, crnoiyku HITporeny. AMiak, cojii  aMoHIi0. [igpasuH,
rigpokcusiaMid. OKCUIU HITPOTeHY. A30THCTA (HITPUTHA) KUCIOTA, HITpUTU. A30THA
(aiTpatHa) KucioTa, HiTpatu. ocdop Ta ioro croayku. ApceH, CTuO1i, O1ICMYT.

Cynedyp, cnonyku cynbdypy. CipkoBojaeHb, Cyab(diid  MeTaiB.
[Homicynedinu. Cnomyku cyasdypy (IV). Iomcynwsdinni kuciaoru. Cipuucra
(cynbditHa) kucnora, il comi. Cnonyku cynsdypy (VI). Cipuana (cynbdaTHa)
kuciora, ojieym. Ilepokcokucnoru cynbdypy. Ilipocynsditu. Ilipocynbdatu.
[Tonicynbdarthi kuciaotu. Tiocynbdar Hatpito. ['anoreniau cyabdypy. CeneH, Teayp
Ta 1X CIIOJIYKH.

KapOoHn Ta #ioro HeopraHiuHi COJyKH, OTpPUMaHHS Ta BUKOpUcTaHHs. Cumiiii
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Ta WOTO CIOJIYKH, X BUKOpUCTaHHS. ['epmaHiii, cTaHyM, IIIoMOyM: OyZ0Ba aTOMIB,
CTYNEHI OKHUCHEHHs, JOOyBaHHs, BJIACTHUBOCTI Ta 3aCTOCYBaHHS. 31CTaBJICHHS
KHUCJIOTHO-OCHOBHUX Ta OKHMCHO-BITHOBHUX BJIACTUBOCTEH CIIOJIYK T'€pMaHil0, 0JIOBa
Ta CBHUHLIIO.

bop. bynosa aroma. CtyneHi okucHeHHs. JloOyBaHHsS Ta BJIACTUBOCTI Oopy.
Bopuau meTaniB, iX TUIIH Ta BJIaCTUBOCTI. bopoBoiHI, 6OpOTiIpUINM METaIIB, OOPHUI
aHT1apua, OOpHI KUCIOTH, iX coyi. AJIFOMiHIM, OyJoBa aToma, CTYIIEHI OKMCHEHHS.
JloOyBaHHA METaJiyHOrO AallfOMiHiI0, WOTO BIACTUBOCTI Ta 3acTocyBaHHs. OKcCui,
TIPOKCUI, COJIl, KOMIUIEKCHI CIOJIYKH aJllOMiHIIO, iX OyjaoBa, J00yBaHHS Ta
BJIACTHUBOCTI.

d-enrementu I-VII rpym. Minb, cpibio, 3070T0: OyaoBa aToma, CTYIEHI
OKHCHEHHSI, 3HAXOKCHHSI Y TIPUPO/Ii, T0OyBaHHs, BIACTHBOCTI, 3aCTOCYBaHHS

BbynoBa aromiB Ta CTyleHl OKMCHEHHS LIMHKY, KaaMIIO Ta PTYTi. 3HAXOIKECHHS
y npuponi, Jo0OyBaHHS METajiB, X BJIACTUBOCTI, BIJHOIICHHS 0 KUCJIOT Ta JIYTIB.
Oxkcuau, T1IIPOKCUAM Ta COJIl IUHKY, KaaMito Ta pTyTi(1l).

bynoBa aromMiB Ta CTyneHI OKHCHEHHS €JIEMEHTIB MIATPYNUA THUTaHY.
Oco0mmBoCTI po3MmilieHHs radHiro B nepiogudHiil cuctemi. JloOyBaHHSA THUTaHY,
LIMPKOHIIO Ta radHIk0, iX BIACTUBOCTI, BIAHOIIEHHS 1O J1i KUCIIOT.

bynoBa aromiB Ta CTyleHI OKHCHEHHS BaHaAil0, HIOOII0 1 TaHTay.
Oco0IMBOCTI pO3MIIIIEHHS] TaHTaly B TepioauyHiid cuctemi. [[oOyBaHHS eIeMEHTIB
HiATpyIU BaHAIII0, iX 0COOJIMBOCTI, BITHOIICHHS JI0 A1l KUCIIOT.

XpoMm: 3HaXOMKEHHS y MpHUPOAl, N10OyBaHHs, BAacTHUBOCTI. CHOITYKH XpoMy
(I1) ta (III). Oxcumu Ta rigpokcuau xpomy (II) ta (III), cmocobu noOyBaHHS,
KHCJIOTHO-OCHOBHI BJIACTHUBOCTI.

Cnonyku Momnioaeny Ta BoJibppamy. KucioTHO-OCHOBHUM XapakTep OKCHU/IIB
Ta rigpokcuaiB. MomioaeHoBa Ta BoJb(ppaMoBa KUCIOTH Ta iX COJII.

3aranpHa XapaKTepUCTUKA EJEMEHTIB MArpynu Manrany. bymoBa aTtomiB
MaHTaHy, HOro CTyINeHI OKHCHEHHSA. 3HaXO/DKeHHS Yy TpUpoai, J00yBaHHA
METaJIYHOr0 MaHraHy, iioro BiaactuBocTi. Cnionyku manrany (I1): okcua, rigpokcus,
ix n1oOyBaHHS, KUCJIOTHO-OCHOBHI BJIACTUBOCTI, cojil. Okcuau manrany (I1I) ta (IV),
ix g0oOyBaHHS Ta BIACTUBOCTI. MaHranatu, 7oOyBaHHS Ta BJIACTUBOCTI, B3a€MOJIS 3
Bosot0. Okcua manrany (VII), manraHoBa KucClIOoTa Ta EpMaHTaHATH, X JT0OyBaHHS
Ta BJIACTUBOCTI.

Texueuiit, peniil. byaoBa artomiB, cTymeHl OKHCHEHHS, JOOyBaHHS Ta
BJIACTUBOCTI.

3anizo, koOanbT, HiKedb: O0y/I0Ba aTOMIB, CTYIIEHI OKUCHEHHS, 3HAXOIKEHHS Y
npupoi, Hi3uyHl Ta XIMIYHI BIACTHBOCTI. 3aCTOCYBaHHS 3aji3a, KOOAIbTy, HIKEIO
Ta iX cnosyk. [IopiBHSIHHS BJIacTUBOCTEH 3ai1i3a, KOOANbTY, HIKEIIO Ta IX CIIONYK.

[InaTuHOBI MeTayM. 3arajibHa XapaKTEPUCTUKA TIUIATUHOBUX  METAJIB.
JloOyBaHHS 1 BJIACTUBOCTI IUIATUHOBUX METaliB, CHUIBHI BIACTUBOCTI. bymoBa
aTOMIB, CTYIICHI1 OKUCJICHHS.

f-enementst VI Ta VII mepioniB. Jlantanoimu. OcoOJIMBOCTI €IEKTPOHHHUX
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CTPYKTYp Ta IMOJOKEHHS y mepioauuHii cuctemi. CTyneHi okuciaeHHs. BiaactuBocti
naHTaHoimiB. AkTuUHOiAU. OcobmuBocti OyaoBu atomiB. CTymeHI OKHUCICHHS.
3aranpHl BIIOMOCTI MpO J00yBaHHS TPAHCYpPAaHOBUX €JIEMEHTIB. 3MEHILIEHHS
CTaOLIPHOCTI aTOMHHUX fAep y psay aktuHoimiB. Topiid, Horo moOyBaHHA Ta
BJIACTUBOCTI YpaH, 700yBaHHS Ta BIACTHBOCTI. YpaHaTH. 3aCTOCYBaHHS JIAHTAHOI/iB
Ta aKTHHOIIIB.

InepTHi razu. BaacTuBOCTI IHEPTHUX ra3iB Ta iX CIOMYK.

11.3. Opraniuna ximis. I[lpupoma opraHiyHMX CHOJYK, iX Kiacu]ikaris.
[Ipenmer opraniunoi ximii. Teopis OyAOBH OpraHidyHUX CHOJYK. [30Mepis.
Kiacudikariist opraHigHUX CIOJIYK.

ByrneBomni. Hacuueni ByrieBomHi (aynkaHu, mnukioankann). OcoOIuMBOCTI
BYTJICIICBOTO CKeJIeTy Mojekyn ankaniB. C—H 3B’s30k 1 HWOTro XapaKTEPHCTHKH.
AUMKIIIYHI Ta HUKIIYHI cnoiykd. [lpupoani mxepena ankaniB. Di3uyH1 BIaCTUBOCTI
ankaHiB. TepMmoxiMiuH1 BJIACTUBOCTI aikaHiB. HeHacuueHi ByTrJIeBOAHI (aJKeHH,
aJIKIHU, J1€HW). 3aranbHi Mertoau cuHTe3dy. CTpyKTypHa Ta peakiliiiHa 3/1aTHICTb
MOJABIMHOTO 3B’SI3KY BYIUICLb-BYyIJenb. Peakiii enexkTpo]iIbHOro MNpueaHAHHS.
Karionna momiMmepwu3anis ajnkeHiB. BinbHO- pagukaibHi peakilli ajakeHiB. ANUIbHUN
paauKai, KaTioH Ta aHlOH. BimbHO-pagukaibHa nojiMepusaliis. Peakiiii okucHeHHs
ankeHiB. CTpyKTypa, 130Mepisi Ta HOMEHKJIaTypa ayikiHiB. CTabUIbHICTh Ta peakiliiHa
3JIaTHICTh MOTPIMHOTO 3B’sI3Ky. XIMIYHI BJIACTHBOCTI ajkiHiB. CTpyKTypa, 130Mepis
Ta HOMEHKJIaTypa JieHiB. KyMynboBaHi, COpsDKEHI JI€HU Ta JIEHU 3 130JIbOBAHUMHU
C=C 3B’a3kamu. 3arajpHl CIOCOOM OJEpKAHHS CHPSDKEHUX JIIE€HIB. XIMIYHI
BJIACTUBOCTI  CHOPSDKEHUX  Ji€HIB.  ApomatuuHi  ByrieBoaHi.  Konrmeniis
apoMatuyHocTi. KoHaeHcoBaHi Ta reTepouukiiyHi cucteMu. (OcoOIMBOCTI
peakliiiHoi ~ 37aTHOCTI ~ apOMAaTHUYHUX  BYIVIEBOJHIB.  MexaHi3M  peakiii
eleKTpO(UIBLHOTO 3aMIIlIeHHS. APOMATHUYHI TajlOTEHONMOX1HI. MexaHI3MU peakiliif
HYKJIEO(DUIHHOTO 3aMilieHHs. ["anoreHonoxiaHi ByTJIeBOIHI.

KucneBmicHi opraniuni cnoiyku. Cnupty Ta geHoqu. XiMidHI BIACTHBOCTI
OJIHOATOMHMX cIUPTiB. BoHeBU 3B’ 530K Ta Horo xapakrepuctuku. Peakiii mo O—H
3B’s13Ky. Peakiii mo C—O 3B’sa3ky. Peakuii ABO- Ta TpPMATOMHUX CHUPTIB. AJIbJETIAN
Ta KeToHU. OCHOBHI METOIM OJACPKAHHS albJAETiIB 1 KeToHIB. D13MYHI Ta XIMiuHI
BJIACTUBOCTI. OpraHiuHi KUCIOTU: OJHOOCHOBHI HACHYEHI, apOMaTHU4Hi, HCHACUYEH],
JIBOXOCHOBHI, OKCIKapOOHOBI kucioTH. CTpyKTypa Ta peakuiidiHa 3JaTHICTb
KapOokcuibHOI Tpynu. Pi3uuni BracTUBOCTI. KuciortHicts Ta dakrtopu, 110
BILJIMBAIOTh HAa CUITYy KapOOHOBUX KUCIOT. OCHOBHI CIIOCOOM OJiepKaHHS KapOOHOBHX
kucnoT. OCHOBHI NUIAXHM (PyHKIIOHAMI3a1i KapOOHOBHUX KUCIOT. Peakii mo 3B’s3Ky
O-H.

Byrnesoqu.  MoHocaxapuau, — aMcaxapujd, — ToJlicaxapuad. — XIMidHI
BJIACTUBOCTI BYTJIEBO/IIB.

A30TOBMICHI opraniuHi crnonyku. Hitpocnomyku. AMiHH, J11a30-, a30CMOIYKH.
Aminokucinotu. binku. HykneinoBi kucimorn. Cnocobu cunresy. DizuyHi
BJIACTUBOCTI. XiMI4YH1 BJaCTUBOCTI.
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I11. HABYHAJIBHO-METO/JIUYHI MATEPIAJIN
Jliteparypa no 1-ro po3ainy

Asopebkui B.T., Ilepekynko T.B., 3nak 3.0., CaBuyk JI.B. 3aranpna ximiuHa
texnoJioris, K.: Buma mikoma, 2013. — 430 c.

VYcraTtkyBaHHS Taiy3l Ta OCHOBU NpoeKkTyBaHHs: [linpydHuk nms

CTYJICHTIB XIMIKO-TE€XHOJIOTTYHUX CTEIIaJbHOCTEH BUIIIMX HABYAITBHUX

3aknazaiB / Bonomun M., lllecto3yd A.b., I'yaseB B.M. — JIHINpoa3ep>KUHCHK:
JATY, 2004. - 371 c.

ToBaxxusacekuit JI. JI., boitko O.4., I'puns I'.1. TexHonoris 3B'13aHOTO a30Ty. —
Xapkis, HTY "XTII", 2007. — 536 c.

Kuznescwkuit, B. M. Katani3. TeopeTndHi 0CHOBH Ta MPaKTUYHE 3aCTOCYBAHHS:
HaB4d. mocioHuk / B. M. JKusnescekuii, 3. I'. I1ix. — K. : I3MH, 1997. — 192 c.
CyuacHuii ctan gocdatHo-TykoBOi mpomucioBocti Ykpainu / C. B. Bakai, 1. M.
Actpenin, M. O. Tpodimenko, O. €. 3onotaproB. — Cymu: Cobdop, 2005. —180 c.

Jliteparypa 10 2-ro po3aiiny

6. ®i3uKOo-XIMIYHI METOJIM OYHUIIICHHS BOJW. YTIPABIIHHS BOTHUMHU pecypcamu / ITi

\l

oo

penakiiero [.M. Actpenina, X. ParnaBipu. — K.: «Hika-Ilentp», 2015. — 614 c.

. IIpupogooxoponHi texunosorii. Hapuanbauii mocionuk. Y.2.: Metoau ouyuieHHs

crivanx Bojg / B.I'. Ilerpyk, JI.I Cesepin, [.B. BacunbkiBcbkuii. — Binauis:
BHTYVY, 2014. - 254 c.

. Xopyxuii [1.]1., Xomyrenpka T.I1., Xopyxkuii B.I1. Pecypcoszbepiratoui TexHOIOTIi

BogonoctauanHs. K.: ArpapHa Hayka, 2008. — 534 c.

9. Tyrait A.M., OpnoB B.O. Bononocrauanns: I[ligpyunuk. — K.: 3nanns, 2009. —

10.

11.

12.

13.

14.

15.

735 c.

Water Treatment: Principles and Design / John C. Crittenden, R. Rhodes Trussel,
David W. Hand. — Printed the United States of America. — 2005. — 1948 p.
®13uK0-XIMIYHI OCHOBH TEXHOJIOT1l ouuiieHHs cTiyHux BoJ /A.K.3anmoiabChkuid,
H.A. MimkoBa-Knumenko, [.M. Actpenin Ta iH. — K.: JIi6pa, 2000. — 552 c.
3anonsceknii A.K. BopomocrauanHs, BOJOBIABEACHHS Ta SKICTh Bogu — K.:
Buma mk., 2005 — 671 c.

Jlitepatypa 10 3-ro po3ainy

10.O.Jlactyxin, C. A. BoponoB. Opraniuna ximig. [ligpyyHuK s BUIIUX
HaBUYaJIbHKX 3akiaiB. — JIbBiB: LlenTp €Bponu, 2001.- 864 c.
Yupsa B.41., Spmomox C.M., Tonkadosa H.B., 3emisaxoB O.€. Opraniuda Ximis :
nigpyunuk. — JIpBiB: baK, 2009. — 996 c.

JlomOpoBcrkuit A.B., Haiinan B.M. Opraniuna ximis. K.: Buma mxkomna, 1992, -
504 c.
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16. Harold A. Wittcoff, Brian G. Rauben, Jeffrey S. Plotkin, Industrial Organic
Chemicals, 2nd Edn., Wiley, 2004.

17. K. Weissermel and H. J. Arpe,Industrial Organic Chemistry, 4th ed. VCH,
Frankfurt 2003

18. Organic Chemical Principles and Industrial Practice M. M. Green, Harold A.
Wittcoff, VCH Wiley, Weinheim, Germany, 2003.

19. B.C. Tumodeer, JI.LA. Cepadumon. IIpuHIHIBI TEXHOIOTHH OCHOBHOTO
OpPraHUYECKOTO M HepTeXuMuIecKkoro cuaTe3a. M. Xumus, 1992 1., 432 c.

Jliteparypa no 4-ro po3ainy

20. AaTponos JL.I. Teopetnuna enekrpoximis. - Kuis: JIn6ias, 1993.-544c.

21. T'opbauoB A.K. Texuiuna enektpoximis. Yactmra 1. Enexrpoximiuni
BUPOOHUIITBA XIMIYHUX MPOAYKTIB. - Xapkis: [Ipamop.- 2002.- 254c.

22. baiipaunuit b.I. Texniuna enexkrpoximis. Yactuna II. XimiuHi mxepena cTpymy.-
Xapki: HTY "XIII, 2003.-174c.

23 Kyntuii O.1., 303yns I'.I. Enexktponiz ioHHUX po3miaiB.-JIbBiB: BumpaBHUIITBO
HY "JIeBiBchbka nmomitexnika", 2006.-206c¢.

24 Kynatuit O. 1. TampBanotexnika. - JIeBiB: BumaBaunrso HY "JIbBiBchbka
nojiiTexHika", 2004.-236c¢.

25. Ipuknagnas 3nexrpoxumus / [Tox pen. A.IL.Tomunosa.- M: Xumus, 1984.-520c.

26.Ilpuxknagnas 3nexrpoxumust/ [Tox pea. A.JI.Porunsna. - JI : Xumus, 1974.-536¢.

27. NamacknH b.b., Iletpuit O.A. BBeieHHE B 3JIEKTPOXUMHUUYECKYIO KUHETUKY. —M :
Bricuras Ikoma. 1983.- 400c.

28. AutporioB JI.U., Makymmua E.M., Ilanacenko B.®D. WHrnbmropsr xoppo3uu
MeTtauioB.- Kues :Texnika, 1981.-183c.

30. Komenr M.JI. TeoperuyHi OCHOBH E€IEKTPOXIMIYHOI  EHEPTreTHKH.-
Huinponerposcrk: Y IXTY, 2002.-430c.

31. H.Caxnenko M./I., Bens M.B., fpommok T.I1. OcHoBHU Teopii KOpoO3ii Ta 3aXUCTY
metaniB.-Xapkis: HTY'XIII, 2005.- 238c.

Jlitepatypa 10 5-ro po3ainy

32. Konoteipkun .M. Mertamn u xopposusi. (Cepust 3ammura METaLIOB OT
Kopposun). - M. : Meramnyprus. - 1985.

33. Tomamor H.JI., YepnoBa I'.Il. Teopus koppo3un ¥ KOPPO3HMOHHOCTOMKHUE
KOHCTPYKITMOHHBIE MaTepuaibl. - M.: Meramnyprus. - 1986.

34. Iloxmypckuii B.M. Koppo3nonHas ycrajiocts MetauioB. - M.: Mertamnyprus -
1985. -207c.

35. Iloxmypcebkuit B.1., Menexos P.K., Kpyuan I'.M., 3nanoscekuit B.I'. KoposiitHo-
MexaHluHe pyhHyBaHHs 3BapHuX KoHcTpykuii. K..: HaykoBa mymka. - 1995. -
264 c.

36. IlerpoB JIL.H., Compynrox H.I'. Koppo3moHHO-MexaHHYECKOE pa3pyLICHHE
MeTaJIIoOB U criaBoB. - K.: HaykoBa mymka. - 1991. - 216 c.
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37

38
19

39.
40.
41.
42.
43.
44.
45.

46.
47.

48.

49.

50.

51.

92.

53

. b3xkman B., [lIsenk B. Karonnas 3amura ot koppo3uu: Crpas, u3a. [lep ¢ vem. -
M.: Metautyprus. - 1984. - 496 c.
. Kyx H.II. Kypc Teopun KOppo3uu M 3alIUThl METAJIOB. - M.: Metautyprus. -

76.

Jlitepatypa 10 6-ro po3ainy

O.M. Crenanenko, JL.I'. Peiitep Ta 1Hmi. 3arajibHa Ta HEOpraHiyHa XiMisl.
[Tinpy4. nus crya. Bunl. HaBy. 3akiaaiB. Y. 1 — K.: [lex. mpeca, 2002. — C. 520.
O.M. Crenanenko, JL.I'. PeiiTep Ta 1Hmi. 3aranpHa Ta HEOpraHiuHa XiMis.

[Tinpyy. nns crya. Bunl. HaBy. 3akiaaiB. Y. 2 — K.: [lex. mpeca, 2000. — C. 784.
J1. Upatiisep, I1. Otkunc. Heoprannueckas xumus. B 2-x T — M: Mup, 2004.
H.C.AxmeroB. O0mas u Heopranuyeckasi xumusi.— M.: Boicuriik., 2001.—C.743.
M.X. Kapanetwsinu, C.U. pakun. OOuiass u HeopraHuyeckas Xumusi. .— M.:
Xumus, 1981.— C. 632.
0O.0.Anapiiiko. Heopraniuna xiMisi OloreHHMX eJeMeHTiB. HaBuanbHwMii
noc1oauK. K.: “ITomitexnika”, 2012. — C. 200.
bepcykep U.b. CtpoeHue u cBOMCTBAa KOOPJIWHAIMOHHBIX cOeAuHEHHM. - JL.:
Xumus, 1976.
Hparo P. ®uznyeckne METOIH 3 HEOPraHUUECKON Xumuu. - M. : Mup, 1967.
Xbton [Ix. Heopranumueckas xumug. CTpOe€HHE BEHIECTBA W PEAKUUOHHAA
CITOCOOHOCTE. - M.: Xumus, 1987.

Jlitepatypa n0 7-ro po3ainy

I. Ky3uenoB E.b., IIpoxopora LII., ®aiizymina JI.A. Anp00M TEXHOJIOTIYHUX
CXeM BUPOOHUIITBA MOJTIMEPIB 1 IIIACTUYHUX Mac Ha ix ocHOBi. M. : Xiwmis, 1976.-
108c.

Jloces LII., Tpoctsinchka €.b. XiMist cuHTeTHUHUX ToJiMepiB. M. : XiMis. - 615c.
Cupota A.I'. Moaudikariisi CTpyKTypH 1 BiactuBocTed nomionedinis. JI.: Ximis,
1978.-176c.

[Tomictuposn. P13UK0-XiMIYHI OCHOBH OJiepkaHHs Ta nepepoOku. M.: Ximis, 1975.-
298c.

[I'yns B.€., Akytin M.C. OCHOBHU TEXHOJIOTIi NepepoOKH MIacCTUYHUX Mac. M. :
Ximis, 1984. - 266¢.

. CnpaBo4HMK MO KOMMO3UIMOHHBIM Martepuanam. | u II wacte. [log pen. Ix.

JIrobuna, M,:. Mammnoctpoenue, 1988r.

54

55

Jlitepatypa 1o 8-ro po3ainy

. Xummndeckasi TexHosiorusi kepamuku. [lon pen. W.A. I'yamana. Yueon. [locoOue
1u1st By30B. — M.: Ctpoiimatepuansl — 2003. — 496 c.

. Marpenun C.B., Cinocman A.W. Texuuueckas kepamuka. — Tomck: u3n-so TIIY,
2004. - 75 c.
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56.

57.

58.

59.
60.

61.

bapunos C.B., Komnes B.C. buokepamuka Ha ocHOBe pocdaToB Kaablus. — M.:
Hayxka, 2005. — 187 c.

[ITa6anoBa H.A., CapxucoB II.J[. 3omb-rens TexHomoruu. HanoaucnepcHbiit
kpemHeseM. — M.- bunom. JIabopaTopus 3nanmii. — 2012. — 280 c.

IBanuenko JI.A. Octeomarutr kepamiunuii. — TOB «®ipma» ECE». — Kuis. —
2014. - 132 c.
Ceprees I'.b. Hanoxumust: yueOH. mocodue. — 2-¢ m3a. — M.: MI'Y, 2007. — 336 c.
Kopninosuu b.1O., ArapieBcbka O.P., [lnemsanikoB M.M., CnackoHoBa JI.M.
@dizuyHa XiMig KPEeMHE3HMY 1 HaHOAWCHEPCHHX cuiikatiB / HapuanpHuit
nocionuk — K.: OcBita Ykpainu. - 2013, 178 c.

Jliteparypa 10 9-ro po3ainy

A.A. Tlamenko, B.I1. Cepbun, E.A. CrapueBckas. Bsokymniue matepuanst / [loj
obmeit penakiuent A.A. Ilamenko. - Kues: Buiia mkomna, 1985. -

443 c.

62.

63.

64.

65.
66.

67.
68.

69.

70.

71.

72.

IO.M. bytt, M.M. Cprues, B.B. TumaiiieB. XuMuueckass TEXHOJOTUS BKYIIHUX
MarepuaiioB. - M.: Beicias mkoina, 1980. - 471c.

A.C. bonasipes, B.U. [JoOyxunckuii, S.A. Pekutap TexHuueckuil mporpecc B
MIPOMBIIIIJIEHHOCTH CTPOUTEIIbHBIX MaTepualioB. - M.: Ctpoiuznar, 1980. - 399c.
IO.M. bytt, B.B. Tumames IloprnananementHeii kauakep. - M.: Ctpoinusaar,
1967. - 304 c.

KO.M. byrt, B.B. Tumames [Toptnananementa. - M.: Ctpoiinznaar, 1974. - 323 c.
['unc: M3rotoBieHne U MpUMEHEHHUE TUIICOBBIX CTPOUTEIBHBIX MaTEpPUAJIOB, TEP.
c Hem. /X. bprokuep, E./lelinep, r. ®uty u np. - M.: Crpoituznar, 1981., 223c.
JIu ®. M. Xumus niemenrta u 6etona. - M.: Ctpoiuzaat, 1961. - 645c.

C.M. Posik, I'.C. Posk Crernuanbubie 1ieMeHThI. - M.: Ctpoituzaat, 1969. - 279c¢.

Jliteparypa no 10-ro po3ainy

[Temyxk JI.B., bagika JL.I., leminoB [.H. Texnonoris nappymepHO-KOCMETUYHUX
npoaykTiB .-K.: [lentp yuboBoi mitepatypu, 2007. — 376 c.

10.0. Jlactyxin XapuoBi go6aBku. E-xoau. bygosa. Oxepskannsa. BractuBocri.
Hapuansuuii mocionuk. — JIeBiB: Lentp €poru, 2009. — 836 c.

Boponos C.A. Toxcukosorisi npoayktiB xapuyBanHs. C.A. Boponos. lO.b.
creuumuH, FO.B. Ilanuenko, A.M. Koryt. — JIbBiB: BunaBuuiirBo JIbBiBCHKOI
nomuexHiku, 2014, — 556 c.

Bepreiiuuk T.X. Tokcukonoruueckas xumusi - M.: ME Inpecc-uadopm, 2009 -
400 c.

73. MesenoBa O.fl. buotexHosoruss MOpPEnpoayKTOB: y4el. Moc. /Moj peaaKiuen

74.

0.4. Mesenosoii JI.C., baiinanunosa, O.f1. Me3enoBa, H.T. Cepreesa u ap. - K:
Mup, 2006. - 560 c.

baitnanuaoa JI. C. buoxumus ceIpbs BOJHOTO IIPOUCXOXKISHUS: yuel. mocooue /
JI. C.baiinanuHoBa, A. A. ApxomOek. - K: Mopknura, 2011. - 504 c.
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75. KoBanboB B.A. ®apmakorsosis 3 OCHOBaMM O010XIMil POCIIHH: MIIPYYHUK /
B.A.Koanbog, O.I. [Tasmiit, T.I. IcakoBa. — Xapkis: HOAY, 2000. — 704 c.

Jliteparypa a0 11-ro po3ainy

76. Hennennn H.H. Texnomnorust nemmonossl. — T. 1. [IpousBoacTBO cynbpuTHOM
1EeJUTI0J103b1. — M.: JIecH. MpOMBIIIIEHHOCTh, 1976. — 624 c.

77. Henenun FO.H. Texnonorust nemwnonossl. — T. 2. [IpousBoacTBO cymnbhaTHOM
eJutr0J103b6l. — M.: JIecH. mpombinieHHOCTh, 1990. — 597 c.

78. Henennn H.H., Hentenun F0.H. Texnonorus nemntono3sl. — T. 3. O4nUCTKA, CyIIKa
n orOenka uemwnono3bl. [Ipoune cmocoObl MOMy4YeHHS] UEIUTION03bl.— M.:
Oxkonorus, 1994. — 592 c.

79. IlpumaxoB C.®. I[IpousBoacTBa cynb(hUTHOM LEIUTI0I03b1. — M.: Dkomnorus, 1993.
— 272 c.

80. Texnonorus 1eUT0I03HO — OyMaxkHoro npousBojactBa. B 3 1. T. 1. Ceipse u
pou3BOACTBO nonydadpukaroB. 4. 3. [IpousBonacto nonydadpukaroB — CIIO.:
ITomnrexunka, 2004. — 316 c.

81. IlpumakoB C.II., bapbam B.A. Texuonoris mamepy i1 xaptoHy. HaBuanbHuit
nociOHuK ais By3iB. — Kuis.: EKMO, 2002. — 396 c.

82. boromon I'M. ®opmoBaHMe MHOIOCIOWHOTO KapTtoHa. — M.: JlecH.
MIPOMBIIIIJIEHHOCTH, 1982. — 264 c.

83. CsoiictBa Oymaru. M3a. 2-e, ucnp. u gon. Pmare .M. — M.: Jlecnas
IIPOMBIIUIEHHOCTB, 1976. — 648 c.

IV. PEUTUHI'OBA CUCTEMA OIIIHIOBAHHS BCTYITHOI'O
BUITPOBYBAHHA

Ha nmomatkoBomy BUNpPOOYBaHHI BCTYITHUK OTPUMYE €K3aMEHAIlIMHUNA OLIerT,
AKUW BKIIOYAE€ TPU TUTAHHSA 3 TEPENIKy 3a3HAYCHUX BHUIE TEM 1 PO3JLIIB
HaBYAJbHUX JTHACIUTLIIH.

1. Ha exk3ameHi abOiTypi€HTH TOTYIOThCS 110 YCHOi BIJAIMOBIiJI HAa 3aBIaHHS
ek3aMeHalliinoro Oinety. KoskHe 3aBmaHHS KOMILIEKCHOTO (haXOBOTI'O BCTYITHOTO
BUMPOOYBAHHS MICTUTh TPU TEOPETUYHI TUTAHHS.

Ilepiie nUTaHHA OIHIOETHLCH V 34 02J1M 32 TAKMMH KPUTEPIAMU:

- «BIAMIHHO» - TIOBHa BIANOBIAb 3 BHUBEACHHSIM (opMyl, cxemamu,
MOSICHEHHSIMHU, NPUKJIaJaMu, po3paxyHkamu (He meHIie 90 % notpioHoi iHpopmailii)
- 34...30 Gaunis;

- «Iyxe mobpe» - MOBHA BIAMOBIb 3 HENPUHIIUIIOBUMU HETOYHOCTSIMU (HE
menie 80 % moTpidHo1 iHpopMmariii) - 29...25 Gais;

- «100pe» - TMOBHA MPUHIIMIIOBO TMpaBWIbHA BIAMOBIIb 31 CKOPOUYECHUM
HabOpOM CXeM, TMOSCHEHb, MPUKIAAiB, po3paxyHkiB (He MeHmie 70 % moTpiOHOT
iH(popmartii) - 24...18 Ganu;
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- «33JI0BITLHO» - TIOBHA MPHHIIMIIOBO TPaBUJIbHA BiJMOBIAb 31 CKOPOUECHUM
HA0OpOM CXeM, TOSICHEHb, IMPHUKIAJIB, PO3paxyHKIB Ta (a00) 3 HETOUHOCTIMHU Yy
dopmymroBanHsx (He MeHIie 60 % noTpidHo1 iHGopMmartiii) - 17...10 Ganis;

- «JIOCTaTHbO» - HEIOBHA BIJINOBI/Ib, B SIKIM BIJCYTHI IPUHIIAIIOB]I HETOYHOCTI
(e menme 50 % notpibHOI iHPopMarii) - 9...1 Ganis;

- «HE3aJIOBLILHO», BIAMOBIAL HE BIAMOBIAAE yMOBaM A0 «3adoBUTbHO» — 0
OatiB.

KoskHe 3 IBOX NUTAHb (Apyre Ta TPeTh€) OWIHIETHLCA nmo 33 0aju 3a
TAKHMHU KPUTEePiAMM:

- «BIAMIHHO» - TIOBHA BIJANOBIAb 3 BHUBEICHHIM (QOpMYyJ, CXEeMaMH,
MOSICHEHHSIMU, MIPUKJIaZaMu, po3paxyHkaMu (He meHie 90 % notpiOHoi 1HpopmMarlii)
- 33...28 Oauris;

- «Iyxe no0pe» - MOBHA BIANOBIb 3 HENPUHUMIIOBUMU HETOYHOCTSAMU (HE
mentie 80 % noTpidHo1 iHbopMmariii) - 27...22 Oanis;

- «goOpe» - MOBHA MPUHLMIIOBO MpaBUJIbHA BIANOBIAL 31 CKOPOYEHHUM
HabOpOM CXeM, MOSCHEHb, MPUKIAAIB, po3paxyHKiB (He MeHme 70 % mnotpiOHOL
iH(popmari) - 21...16 6anu;

- «33JI0BUILHO» - TOBHA NPHUHIMIIOBO MPaBHJIbHA BIAMOBIIL 31 CKOPOUYECHUM
HAOOpOM CXeM, TOSCHEHb, MPUKIAJIB, PO3PaXyHKiB Ta (a00) 3 HETOYHOCTAMHU Y
dopmymroBanHsx (He meHIne 60 % notpi6Hoi iHGopMartii) - 15...10 Gauis;

- «JIOCTAaTHbO» - HEIOBHA BIJIMOBI/Ib, B SIKIM BIACYTHI MIPUHIIAIIOBI HETOYHOCTI
(ae menmre 50 % notpi6HOI iHpopMarii) - 9...1 Gais;

- «HE3aJIOBITLHO», BIJMOBIAL HE BIATOBITaE yMOBaM 0 «3aJA0BUTBHO» — 0
Oais.

2. 3arajpHa OIIHKA 32 JIOJATKOBE BHUIPOOYBAHHS OOYMCIIOETHCS SIK MPOCTa
apupMeTHyHa CcyMa BaroBux OamiB TpboX Biamosimed. Takum dYHHOM, 3a
pe3yibTaTaMu J10JAaTKOBOrO BUMPOOYBaHHS BCTYNMHHUK Moxe HaOpatu Bim 0 go 100
Oais.

3. 3ameHO BiA 3arajdbHOi CyMH OTpUMaHUX OadiB BCTYMHHKY, 3T1THO
kputepiiB ECTS, BucraBmserscs ominka. Cyma OajiiB 3a BIAMOBiAI Ha €K3aMeHI
MIEPEBOJIUTHCS 10 €K3aMEHAIIMHOI OIIHKHY 3T1THO 3 TaOJIHUIICIO:

bamu Q Tpaauuiiina ouiHka
95-100
85-94
75-84 3apaxoBaHO
65-74
60-64
MeHie 60 He 3apaxoBano
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V. MIPUKJIAlT EK3AMEHAIIIMHOI'O BLUIETY

®opma Ne H-5.05

HanioHanbHUM TeXHIYHUN YHIBEPpCUTET YKPaiHU

«KuiBcbkuil moJiitTexHivyHui iHCTUTYT iMeHi Iropsa CikopcbKoro»

(moBHE HallMEHYBAaHHS BUILOTO HaBYAJIbHOI'O 3aKJIaJy)

OcBiTHiii cTymiHb ooxmop @inocogii

CrenianbHiCTh 161 Ximiuni mexnon02ii ma inyceHepia
(Ha3Ba)

HapyanbHa JUCHUILTiHA Bemynnuti icnum

EK3AMEHALUMAHUMA BIJIET Ne 1

1. IMumanns 1 TIpUHIIMATIOBI MOJIOXKEHHS TEOPIi CTIMKOCTI CUCTEM 1 MTapaMeTPUYHOI
YyTIUBOCTI Ta 11 3aCTOCYBaHHS B TEXHOJIOT1i KOHTAKTHOI CYJIh()aTHOT KUCIIOTH.

2. ITumanns 2 XapaKTEPUCTHKA TEXHOJIOTTYHUX CXEM CHHTE3Y amiaky.

3. Iumanna 3 XapaKTEPUCTUKA XIMIKO-TEXHOJIOTIYHUX CUCTEM.

3ATBEPIXKEHO
["apaHT OCBITHBO-HAYKOBOI MPOTpaMU Onsra JHIHIOUEBA

Kuis 2022

26



PO3POBHHUKMU:

Jimovesa Onvea Borodumupiena, 0.m.u., npoghecop, dexan XTD C

Doxin Andpiu Apmyposuv, 0.x.1., npoghecop, 3asidyeay kagedpu '
opeaniunol xiwil ma mexwnonozii opzanivnux pevosun, XT®

Tobinko Bixmopin IOpiiena, x.m.u., doyenm, 6.0. 3asioyeava ﬁ/
kaghedpu xisivnoi mexnonozii kepamixu ma cxra, XT®

Muporiox Ozexcilt Bonodumupoeuy, k.m.n., doyenm, 8.0. 3aei0yaauaé),¢-

kaghedpu ximiunoi mexnonozii komnosuyitinux mamepianie, XTd

HYueupuneys Onena Edyapoisna, 0.m.n., npoghecop, sasidyeay
Kkagheopu pizunnol ximii, XT@

Howjosa Temsna Anamoniiena, 0.m.n., sasioyeay xaghedpu » —~
mexHoN02IT Heopeanivkux pevo6un, 80000NUEHHR ma 3azatshol ¢
Ximiunol mexnonozit, XT®

byxem Osexcandp lsanosuy, k.m.n., 6.0. 3a8idysaua kagedpu 74_\
/)57»_"

mexuiynoi enexmpoximii, XT®

lomens Mukona [Juumposuy, 0.m.n., npothecap, asidveay xagedpu
exo02il ma mexxono2ii pocaunnux nonivepis, IXD
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Iporpamy pekomena0Bano:

Buenoiw panoio, xiMiko-TexnosoriyHoro daxynsrery

["onoma ByeHoi paan

sra JIIHIOYE
nporokoa Ne 3

© Bia« 28 » «motoro » 2022 p,
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