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1. MOACHIOBAJIbHA 3AIMNMNCKA

MeTol (PaxoBOro BCTYMHOro BUMPOOYBaHHA € KOMIJIEKCHA MepeBipKa 3HaHb
0Cib, AKi 6aXatTb NPOLOBXMTIN HaBYaHHA A4/15 3000yTTA CTYMeHa fJoKTopa (inocogii 3a
cneuianbHicTio 161 XiMiyHi TeXHO/ONIT Ta iHXeHepis Ha 6a3i NOBHOT BULLOT OCBITK 3a
OCBITHIM CTYyrneHeM «MaricTp»/0CBiTHbOKBaliiKaLiHUM PiBHEM «CnewianicT».

BCTYNHWK MOBUHEH MPOLAEMOHCTPYBaTU (PyHAAMEHTa/IbHI Ta NpogeciiHc-
OPIEHTOBaHI BMiHHSA Ta 3HaHHSA LWOAO 3ara/ibHUX NPUHUMMIB | 3aKOHOMIPHOCTEN XiMiKo-
TEXHOJMIOTIYHUX  MPOLECiB, pPO3p0obKM Ta (PYHKLIOHYBaHHS  CYYaCHUX  XIMIYHUX
BUPOOHMLTB, SKi 3abe3MneyytoTb TEXHIYHO, EKOHOMIYHO | couiaibHO [AOoUiSIbHY
nepepo6Ky CUPOBMHU 3a YYaCTHO XIMIYHUX | (Di3MKO-XIMIYHUX NEepeTBOPeHb Y NPeameTu
CMOXMBaHHA Ta 3acobM BUPOOHMLTBA, & TaKOX CMNOCOOM PO3B’A3aHHA IHXXEHEPHO-
TEXHOMOrIYHMX 3aBAaHb 3a OCBITHIMM nporpamamu crieyiasibHocTi 161 XimiyHi
TEXHO/OTIT Ta IHXeHepis.

OcCBITHI nporpamMu, WO BWUHOCATLCA Ha ICNUT, 06a3ylOTbCA Ha KOMMJIEKC]
3araJibHOOCBITHIX | creyiafibHUX AUCUMMIH | € OCHOBHUMW A1 BUPILLEHHSA HayKOBUX
Ta IHXXEHepHO-NPUKNaAHMX Mpo6seM, MOoB'A3aHUX 3 (DYHKLIOHYBAHHAM Bi4MNOBIAHMX

BUPOOHMLTB.



2. SBACAJIbHI NMOJTOXXEHHA

[igrotoBka B acnipaHTypi nepefbayae BWKOHaHHA 0COO0K  BiNOBIAHOI
OCBITHbO-HAYKOBOI Mporpamu 3a cneyianbHicTio 161 XimidHi TeXHONOrIT Ta IHXeHepis
Ta MPOBefdeHHA BMAaCHON0 HayKOBOro AOCMifpKeHH:A. HeBiA’eMHOO CK/1af0BoH)
OCBiTHbO-HAYKOBOT Mporpamy acnipaHTypu € NigrotoBka Ta ny6nikauis HayKoBMX
cTartei.

AcnipaHTV NMPOBOAATb HAYKOBI AOCNIIKEHHA 3rigHO 3 IHAUBIAYAIbHUM M1IaHOM
HayKOBOI pob0TH, B AKOMY BM3HAYaKOTbCS 3MICT, CTPOKN BUKOHAHHSA Ta 06CAT HayKOBUX
POOIT, a TaKOX 3arn1aHOBaHWUIA CTPOK 3aXMCTy AMcepTauii MPOTAromM CTPOKY MifroToBKU
B acrnipaHTypi.

IHAMBIAYaIbHUIA MNMaH HAyKOBOT PO60TU MOroMKyeTbCA 3400yBayeM 3 Oro
HayKOBUM KepiBHUKOM Ta 3aTBEPAXKYETbCA BYEHOK Pajor BULLOIO0 HaBYa/lbHOro
3aKnafy abo BYEHOK pafiord BIAMOBILHOrO CTPYKTYPHOrO Migpo3ainy npoTArom ABOX
MicALIB 3 AHA 3apaxyBaHHA 3400yBaHa [0 BULLOro HaBYa/IbHOMO 3aKnagy.

IHOMBIAYaNIbHUIA MMaH HayKoBOT pob0TM € 000B’A3KOBMM [0 BWKOHAHHS
3006yBayeM BIAMOBIAHONO CTYMNeHs | BUKOPUCTOBYETLCSA A1 OLiHIOBAHHSA YCMILUHOCTI
3arnnaHoBaHOI HayKOBOT PO6OTHK.

[MopyLUEHHA CTPOKIB BMKOHAHHA iHAMBILYabHOrO MnaHy HayKoBOi po6oTun 6e3
MOBXHUX NPUYMH, nepefbdavyeHnX 3aKOHOLABCTBOM, MOXe OyTW NiAcTaBow A1
YXBa/IEHHS1 BYEHOIO Pafiol0 BUMLLOr0 HaBYa/lbHOrO 3ak/agy PilleHHA Mpo BifgpaxyBaHHS
acnipaHTa.

Oco06a, sika paHille HaBYanacs B acnipaHTypi 3a [Aep>aBHMM 3aMOB/IEHHAM | He
3axuctumnacs abo 6yna BifpaxoBaHa 3 Hel JOCTPOKOBO, Ma€ MpaBO Ha MOBTOPHMWIA BCTYMN
[0 acnipaHTypu 3a [ep>kaBHMM 3aMOBJIEHHAM NiNLLE 33 YMOBU BifLLIKOAYBaHHA KOLUTIB,
BUTPaYeHNX Ha iT Migrotosky, y Bu3HayeHoMy KabiHeToM MIHICTPIB YKpaiHM NOpsAKY.

[igrotoBka B acnipaHTypi 3aBeplUYETbCA 3aXMCTOM HAyKOBMX [OCATHEHb

acnipaHTa B crevianizoBaHiii BYeHil pagi.



3. MEPENIK TMNTAHb 4O BCTYTIHOIO ICTINTY
3.1 NnTaHH4a Jo 3ara/ibHOT YaCcTUHW nporpamMu

1 BwusHayeHHA XiMiYHOT TexHoMoril Ak Hayku. [lpegMeT, MeTa Ta MeTOAU
[OCNIAKEeHHS XIMIYHOT TEXHO/OTI.

2. Bu3HayeHHA XiMIYHOro BMPOOHMLUTBA AK CYKynHOCTi XTI, MMpuknagn XiMiko-
TEXHO/OTiYHMX npoueciB. CTpyKTypa XiMIYHOrO BMPOGHMLTBA, MPU3HAYEHHS 1Oro
(PYHKLIOHa/IbHNX YaCTUH.

3. Kputepii egektusHocTi XTT1: CcTyniHb MEPeTBOPEHHs Ta BUXiL NPOAYKTY.
PO3paxyHOK CTyMeHs MepeTBOPEHHS OLHOr0 peareHTy MO CTYMeHK MepeTBOPEHHS
IHWOro peareHty. TlpuKnagnM BW3HAYeHHS BMXOLY MNPOAYKTY B HEOOOPOTHUX |
060POTHUX peakLisX.

4. CtexiomeTpisi XiMiYHMX NepeTBopeHb. MOHATTA “XIMIYHOT 3MIHHOI” | K/HOYOBOrO
KOMMOHEHTY peakuii. MoHATTA | NpUKIaan NPoCTUX I CKAaAHMX XiMIYHUX peakLii.

5. AnrebpaiyHa hopma piBHAHHA XiMIYHOT peakuii. MatpuyHa dopma anrebpaivyHoro
PIBHAHHA XiMiYHOT peakuii. BasucHa cucTeMa CTEXIOMETPUYHUX —peakuiid. i
MPU3HayYeHHs | Npasuia CKIafaHHs.

6. TexHONOoriyHi po3paxyHKM Ha OCHOBI TepMOAUHAMIYHUX 3aKOHOMIpHOCTeW
XiMIYHUX NepeTBOpeHb. BU3HaUMT MOXX/IMBICTL Mepebiry ximiyHOT peakuii. Mpuknag
PO3paxyHKy PIBHOBa)KHOI0O CTYMeHI0 MepeTBOPeHHSA MO KOHCTaHTI piBHOBAru XiMiyHoi

peakuii.

7. Cnocobu 3MiHM PIBHOBaXXHOrO MepeTBopeHHs. [MpuHumn Jfle Llatense. Bnivs
KOHLIEHTpaWiT KOMMOHEeHTIB, Temnepatypu i TWUCKY Ha pPIBHOBaXHY CTYriHb
MepeTBOPEHHS.

8. TexHOMoriyHi po3paxyHKM Ha OCHOBI KIHETUYHUX 3aKOHOMIPHOCTEN XIMiYHUX
nepeTBopeHb. Cxema MepeTBOPeHHSA PEYOBUH 1 Ti NpU3HaYeHHs. MOHATTA LWBUAKOCTI
MepeTBOPEeHHA PEeYOBUH I LWIBMAKOCTI XiMIYHOT peakLii.

9. Lo Take XiMiYHWIA peakTop i MOro npusHavyeHHs. OCHOBHI BWAWM MPOMUCIOBUX
XIMIYHMX peakTopiB. MaTtemaTtnyHe MOLENOBAHHA AK MEeTOA AOCNILAXKEeHHA XIMIYHUX
MPOLLECIB | peaKTopiB.

10. FomoreHHi XTT1. 3anexHIiCTb LBWAKOCTI MPOCTOI HEOBGOPOTHOI i 0BOPOTHOI
peakuil Bif KOHUeHTpauil BUXILHOT pPevyoBUHW, TiI CTYNEH MepPeTBOPeHHsA |
TemnepaTypw.

11. TomoreHHi XTI, 3anexHIiCTb LWBWAKOCTI  0BOPOTHUX  EeK30TepPMIYHUX
eHJOTEPMIYHUX peakui BigTemnepatypu. Cnocid iHTeHcudikayii  (NigBULLEHHS
LUBWAKOCTI) NMpoueciB Ans 060pOTHUX eK30TEPMIYHUX | eHA0TEPMIYHMX peakLild.



12. TeteporeHHi XTI Tuny “rasz (abo pigvHa) CINOBHICTHO pearyrounii TBepauvi
peareHT”. MaTemaTn4yHa MOZE/b MPOLECY B TaKMUX CUCTEMAX.

13. leteporeHHi XTI tuny “ra3 (abo pigmHa) MHe NOBHICTIO pearytounii TBepavi
peareHT”. MaTemaTyHa MOAe/b NPOLECY B TaKMUX CUCTEMAX.

14. TeteporeHHi XTI tuny “ra3 [3pignMHa”. Cnocobn KOHTaKTy (ha3 B FeTeporeHHmX
cuctemax “ras lMpiguHa”, WO BUKOPUCTOBYHOTLCA B MPOMWUCAOBOCTI. MarematunyHa
MOA€/b MPOLLECY B TAKUX CUCTEMAX.

15. KaTtafliTU4HMin XiMIYHWIA NpOLec: CYTHICTb KaTaliTUYHOT Ail, Knacudgikauis
KaTa/liTUYHMX NPOLIECIB.

16. KaranitmuHi  reteporeHHi XTI, XapaKTepucTuKM  MOPUCTOI  CTPYKTYpU
KaTanisaTopis. Moge/nb KBa3iroMOreHHOro cepefoBuLLa 414 NOPUCTOro KartanisaTopy.

17. Tennosi fBMWaA B XiMiYHOMY Mpoueci. MaTematuyHa Mofenb agiabaTMyHOro
XiMIYHOrO npoLecy B reTeporeHHin cuctemi. MoHATTA “agiabaTMyHOro posirpisy”.
HeofHO3HaYHICTb | TicTepe3nc CTauiOHapHUX PeXUMIB B afgiabaTUyHUX XiMIYHUX
npouecax. Temnepatypu 3anaitoBaHHS i 3racaHHs.

18. Knacudpikayis XiMiYHUX peakTopiB MO BWAY MOTOKIB, XapakKTepy 1X Pyxy,
TemnepaTypHoOMY i TEMNI0BOMY PeXMMaM.

19. MatemMaTnyHe MOZE/NOBaHHA XIMIYHMX PeakTopiB: anroputM MnobyaoBn MoAeni
XiMIYHOr0 npouecy y peakTtopi. PiBHAHHSA MaTepia/ibHOro i TeMI0BOro GanaHcis.

20. I30TepmiyHMIA peXxum npouecy B XiMIYHOMY peakTopi. MaTtematuvyHa Mogesb
peakTopy i4easibHOro 3millyBaHHA NepiognyHOT Aii. XapakTepucTUyHe PIBHAHHA PI3-
.

21. 130TepMiYyHMIA peXxum npouecy B XiMIYHOMY peakTopi. MaTematnyHa MOZesb
peakTopy ifeaslbHOro 3millyBaHHS 6e3ynuHHOT AiT. XapaKTepucTuyHe piBHAHHA PI3-0,
22. 130TepMIYHMIA peXXMM Mpouecy B XiMIYHOMY peakTopi. MartemaTtvyHa Mogesb
peakTopy ifeanbHOro BUTUCHEHHA. XapaKTepucTuyHe piBHAHHSA PIB.

23. Kackagy XimivyHux peaktopis. Mogeni Kackafy peakTopiB ifeaslbHOro BUTUCHEHHSA
| KaCKafly peakTopiB ifeanbHOro 3MiLlyBaHHS.

24. 130TepMiYHUIA peXUM NpoLecy B XiMiYHOMY peakTopi. MOpiBHAHHS 6e3yNUHHUX
npouecis y PI3-6 i PIB.

25. Hei30TepMiYyHUA pexkxum npouecy B XiMIYHOMY peakTopi. MatemMaTuyHa mogesb
[NA NpoLecy Tensonepefadi BpeakTopi i4easibHOro 3milllyBaHHS MepiognyHoi Aji.

26. Hei30TepMiYyHUA pexkxum npouecy B XiMIYHOMY peakTopi. MatemaTuyHa mogesb
AN pouecy Tensonepeaadvi B peakTopi ifeanbHOro 3amMillyBaHHS 6e3ynnUHHOT Aii.

27. Hei3oTepMivyHUA pexkum npouecy B XiMIYHOMY peakTopi. MatemaTtuyHa mogesb
A4 Npouecy Tennonepeaadvi B peakTopi igeanbHOro BUTUCHEHHS.

28. PiBHAHHS TennoBOro 6asnaHcy Ana afiabaTMyHOro peXxxMmy npouecy B XiMiYHOMY



peakTopi. HeoAHO3HAYHICTb | CTINKICTb CTaLiOHAPHMX PEXMMIB.

29. TIOpIBHAHHA pPeXxXMMiB 1[easlbHOro 3MillyBaHHA | i4easlbHOr0 BUTWCHEHHS B
i30TepMIYHMX i afgiabaTUYHMX YMOBaX MPOTiKaHHSA XiMIYHOro npoLecy.

30. TloHATTA XiMIKO-TEXHOMOrIYHOT cuctemun. [lepeBarM BUBYEHHA XiMIYHOrO
BUPOOHMUTBA AK CyKynHocTi nigcuctem XTC. Etanu BuBYeHHSt XTC. OCHOBHI
MOHATTA | BW3HAYeHHA CUCTeMHOro nigxogy B pocnimkeHHi XTC. TloHATTS
“napameTpiB NOTOKY” 1 “cTaHy enemeHTy XTC”. AHani3 i cuHTes XTC.

3.2 NuTaHHA fo cheuiafbHOT YaCTUHW NporpamMu

Po3gin 1 XiMiYHi TexHONOriT TeXHIYHOT eneKTpoximii

1. OCHOBHI BIAMIHHOCTI XIMIYHUX | e/IeKTPOXIMIYHMX peakuiid. MpoBIgHNKN NepLuoro i
apyroro pogy. EnektpoximiyHakomipka. AHoau 1 Katogu. Haeectu npuknau
aHOAIB | KaToAIB B eNeKTponisepax i XimiyHux mkepenax cTpymy. Bkasaty Ha 3HaK
X 3apsay.

2. 3akoHn ®Papasies. ENeKTPOXiMIYHWIA eKBIBIEHT, OAUHMLI Oro BUMIpY. U Moxe
OfHa 1 Ta > peyoBMHA MaTW Pi3HI eneKTPOXiMiYHi eKBiBasieHTN? HasecTu
npuknagu.

3. KynoHomeTtpif. BaroBuii MigHWIA 1 CPiOHUIA  KynoHOMeTpW.  TuTpauiiHi
KynoHoMeTpu. [a3oBuin KynoHomeTp. byaosa. EnekTpogHi peakuil, enektpoau,
eNeKTPOoNITU. BM3HAYeHHA KiNIbKOCTI eNeKTPUKMN.

4. Enektponitu. PiguHHI, BOAHI |1 HeBOAHI. TBepai, KpucTaniyHi | amMopdHi.
OCco6MBOCTI TX 3aCTOCYBaHHS.

5 Oudysia i mirpayis. OCHOBHI NOHATTA. 3akoH ®ika. [MOHATTA abCOMOTHOI
LUBMAKOCTI pyXY I0HIB i PyX/IMBOCTI. 3B'A30K KOeIiLIeHTIB ANdysii 3 pyxX/UBICTHO
IOHIB. PiBHAHHS HepHcTa-EnHWTeHA.

6. Ondy3iiHnin noTeHuian, NPUYMHN BUHUKHEHHS | BENMYMHA.

7. TloHATTA nNUTOMOI | eKBiBa/IeHTHOI eneKTponpoBsigHOCTI. MeToan BUMIpY
efleKTponpoBigHOCTI. MocToBa cxema. YoTupureneKTpoLHaKoMipKa.

8. lNoHATTA enekTpoxiMiyHOro noteHuiany. MoteHuiann Bonbta i NanbBaHi. Bnave
TemnepaTtypu, Cknagy i KOHUeHTpauii po3unHy Ha Be/IMYMHY noTeHuiana. PiBHAHHA
HepHcTa.

9. PiBHAHHA Tadgens. KoediuieHTn a i by piBHAHHI Tagens. BusHauyeHHA KIHETUYHMX
XapakKTepUCTUK npouecy (CTpym 00MiHY, KOediuieHT nepeHeceHHs) Mo PIBHSAHHIO
Tadpens.

10. Knacudikauis ranbBaHiYHUX MOKPUTTIB 3a CMNOCOOOM HAHECEHHS, MO XapakTepy
3aXMUCHOI Ai1, MPW3HaYeHHIO Ta IHWWM BracTuBocTAM. Cdepn 3acTOCYBaHHA



11.

raJibBaHOMOKPUTTIB.
MexaHism npouecy Kpuctanizauii nokputTiB. OCHOBHI CTagii YyTBOPeHHS:
MeTasIeBOro NOKPUTTA. Bnime cniBBigHOLIEHHS LWBMAKOCTEN 9

YTBOPEHHSA 3apOAKIB KPUCTaNIB i IX PICT Ha BNacTMBOCTI raibBaHiYHOIO MOKPUTTS, LLO

12.

13.

14.

15.

16.

17.

18.

19.

1

YTBOPHOETHLCH.
Bnave CTPyKTypy MeTasly-OCHOBM Ha CTPYKTYpy ocajis. Bnavs npupogn i
KOHLIEHTpaLiT efleKTPONITy Ha CTPYKTYpY OcajiB.

Bnave pexumy enektponisy (WisbHICTb CTpyMmy, Temneparypa, nepemillyBaHHA
e/IEKTPONITY) Ha CTPYKTYPY | AKICTb OTPMMYBAHOI0 MOKPUTTS.

Po3noain ctpymy i MeTany No nNoBepxHi Aetanen. Poscitooua 3AaTHICTb
eNeKTpoNniTy. Bnnue reomeTpii getanen i MiXKeneKTpoAHOT BiACTaHI Ha po3nofin
CTPYyMYy MO MOBEPXHI AeTari.

MeToan nonepefHbOT NIAFOTOBKM fAeTasnield nepef HaHECeHHSM MOKPUTTIB.
MexaHiyHa 00pobKa: ranToBka, MICKOCTPYMWHHA 006poOKa, BIi6POOOPOOKa,
KpaueBaHHS, LWNiyBaHHA, mnonipyBaHHA. XiMiyHa 00pobKa: 3HEXMPHOBAHHS,
TpaBfieHHs, akTuBaLisa (gekanipyBaHHs).

PapiHyBaHHA Migi. KopoTka cxema TexHosoriyHoro npouecy. [lpouecn Ha
efnekTpofax. MiAroToBKa i OUMLLEHHSA eNeKTPONITY.

PadiHyBaHHA Hikeno. Cknag 4opHOBOro aHoga. [lpouecn Ha enekTpofax.
OpraHiszauis enektponizy. O4uLWEeHHS enekTPoniTy BiA4 IOHIB Migl, 3aniza i
KoGanbTy.

["igpoenekTpomeTanypria UuHKy. MNprHUMNOBa TeXHOMOrYHa cxema. lMpouecn Ha
eNeKTpoAax, Marepian efieKTpoaiB, CKam efleKTponiTy.

OTpumaHHa giokcmgy MapraHuo EAM-1 Tta TAM-2: cknag enekTponity,
TEXHOMOrIYHI napameTpn, NPUHUMNOBI BiAMIHHOCTI.

Po3ain 2. XiMiyHi TexHonorii naamea i NaiMBHO-Mac TUMbHUX MaTepianis

EnemMeHTHWUIA, (pakyinHMiA Ta XiMiyHWiA cknag Hagtv i rasy. XimivyHi Ta
TEXHOMONIYHI Knacudikauil Haptn. Pi3nyHI BNACTUBOCTI HagTK, rasy Ta HaPTOBMX
(hpakuin.

TennoTBOpHa 34aTHICTL MPUPOAHUX TrasiB, HapT Ta HaTonpoAaykTis. Metoau
PO3paxyHKy Ta eKCrepUMeHTa/IlbHOrO BU3HAYEHHS.

BMmicT ByrneBogHiB B HaghTax, NPUPOAHMX I NOMYTHUX rasax. [[a3onogibHi, pigki ta
TBepAi ByrnesogHi. ®isnyHi Ta XiMiYHI BNAcTMBOCTI, METOAM BWUAINEHHA Ta
HarnpsAMKKM 3aCTOCYBaHHS.

Cipko-. KnceHb- Ta a30TBMICTHI pevyoBuHW. BMICT y (pakuisx HadTn. Pi3nyHi Ta



XiMIYHI  BMacTMBOCTI, METOAM aHani3y, 3acTocyBaHHA. BnavMB Ha  AKICTb
HagTONpoAyKTIB. Ti6pnaHi cnonyku HagpTh. BMICT B HaTtax Ta pO3MnoAin
HalpToBUM (hpakuiam. CTpyKTypa Ta BNacTUBOCTI.

5. BMICT CMOMMCTO-achalbTOBUX PEYOBMH B HaTax Ta HaTOBUX (pakuisx.
Knacugikauia CMOMUCTO-achasibTOBMX PEevYoBUH MO BIAHOLLEHHIO [0 Pi3HUX
PO3UYNHHUKIB.

6. MiHepasibHI KOMMOHeHTM HapTu. MIKPOKOMMOHEHTN, COMI  HeopraHivyHUX Ta
opraHiyHuX KucnoT. Boga Hagt. BnAmB Ha AKICTb Ha(TOMPOAYKTIB, MeTOAM
aHaisy.

7. Ctpyktypa i 6ygoBa TI'K. CTpyKTypHi MoAudikauii Byr/ieuto: anmas, rpagir,
KapOiH, (ynepeHn. CTPYKTYpHI Mmogeni OyaoBu TBepAMX TOPHOYUMX  KOMaIMH.
CyyacHi ysIBNIeHHSA Mpo XiMiYyHy 6Y[0BY PeyYOBMH MYMYyCOBOIO Ta CanpornenitoBoro
BYTINNA.

8. CyuacHi npomucnosi  Knacuikauii  Byrinas.  TexHONOriyHi - Knacudikauii.
MixHapoZHI Knacugikauii. HoBa knacugikauia Byrin is YKpaiHu.

9. lNepeTBOpeHHA TOPKOYMX KOMaIMH Mif BMAMBOM Temnepatypu.  TepMiyHa
paectpykuis TIK. 3akoHOMIpHOCTI po3kniady CronykK PisHUX CTPYKTYp B YMOBaX
Harpiey. MexaHi3M NepeTBOPEHHs  OpraHiyHMX  pPeyvyoBUH Nig  BMVIBOM
Temnepatypu. OCHOBHI CTafii NepeTBOPEHHS OpraHivYHNX PeYOBUH BYTi/N/SA B KOKC.

10. MnacTUYHWMIA CTaH | CNIKAMBICTL BYriNisa. BnactMBoCTi BYrinnsA B NiacTUHHOMY
CTaHi: B’A3KICTb, ra3OMPOHMKIUBICTb, AUHAMIKA Tra30BUAIIEHHSA, TemMnepaTypHi
IHTepBa/M, TUCK PO3NUpaHHA Ta iH. MexaHi3M nepexofdy BYrifing B NAaCTUYHWUIA
ctaH. CnikaHHA BYrinns T1a YTBOPeHHA KOKCY. MeToan BW3Ha4YeHHs CriKAMBOCTI.
KoKcyBaHHS,, (hopMyBaHHS CTPYKTYpU Ta BNacTMBOCTI TBEPAMX 3a/IULLIKIB.
[MepeTBOpPEHHS HamniBKOKCY B KOKC, (JOpMYyBaHHS MILHOCTI KYCKOBMX Matepianis.
TexHOMOorivHi hakTopy ynpasBniHHA AKICTHO KOKCY.

11. ®@i3unyHi, XiMiYHI, (I3NKO-XIMIYHI Ta (hi3VKO-MexaHi4HI BNacTUBOCTI KOKCY. Posb i
3HaYeHHA KOKCY B Pi3HMX TEXHOMOTIYHMUX npoLiecax.

12. MigrotoBka Hat [0 NepepobKun: Npu3HaYeHHs Ta rOMIOBHI €Tanu. YCTaHOBKa
cTtabinisauil HaTM Ha npomMucni. XapakTepucTuka HapT, WO HaAXO4ATb 3
npomucnis Ha HIM3.

13.3HeBOAHEHHS Ta 3HECONIeHHA HaTM Ha npomucriax. BHYTpiWHbLOTPYOHA
[eemynbcalis Ta YCTAHOBKM TepMOXiMIYHOrO 3HEBOAHEHHA Mif  TUCKOM.
3HeconieHHa Hapt Ha HIM3: TexHonoriyHa CxemMa, HOPMWU TEXHOMOriYHOro
PeXuMy, ro/loBHe 06M1aHaHHSA, XapaKTepUCTHKa eemMy braTtopis.

14.Mpun3HayeHHa Ta 0co6/MBOCTI, HayKOBi OCHOBW npouecy. lleperoHka Hadpty 3
0AHO-, 6araToKpaTHMM Ta NMOCTYMNOBMM BMNapoBYBaHHAM. BrvB TUCKY Ta BaKyymy
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Ha MpoLec MeperoHKM BYI/NEBOAHEBOI CUPOBUMHW. PeKTuikauis, cxemu poboTu
MPOCTOI Ta CKNagHOT peKTU(IKaLiMHUX KOJOH.

15. TepMiuHi npouecn nepepobKn HadpTK, CUPOBMHA, TOMOBHI (HAKTOPU MNpoLecy,
XIMI3M, TEXHO/IOTIYHI CXEMM, BUKOPUCTAHHA NPOAYKTIB.

16.KataniTMuHniA  KpekiHr, MNpuU3HaYeHHs, CUMPOBUHA, XIMIi3M NPOLECY, OCHOBHI
(pakTopn. Katanizatopu, MPUYMHKU TX OTPYEHHSA, METOAM pereHepauil. BapiaHTu
PeaKTOPHUX  ONOKIB, LWIAXM  PerynitoBaHHA  Tennosoro  6anaHcy.  LLnsxu
BUKOPUCTaHHA NPOAYKTIB KPEKIHTY.

17. Kata/liTUyHMin pughopMIHT GEH3UHIB, NMPU3HAYeHHS NPOLECY, CUPOBMHA, XiMi3M Ta
OCHOBHI (pakTopK, KaTanisatopu. Bnave TennoBoro egekty Ha TexXHONorivyHe
oopmneHHsa. Knacudikadis MPOMUCNIOBUX YCTAaHOBOK. TEeXHOMOTIYHI  CXeMM
Mnpouecy BUPOOHMUTBA KOMIMOHEHTIB  BMCOKOOKTAHOBOrO  GEH3WHY,  LUMAXU
PO3BUTKY Ta PEKOHCTPYKLT.

18. TexHonorii  OfepXaHHA BMCOKOOKTaHOBMX KOMIMOHEHTIB OEH3MHIB 3 ra30BUX
(ppakyin. Ximiam npouecis, CMPOBWHA, KaTtajizatopun, napameTpu. BapiaHTu
TEXHOMOTIYHUX CXEM MPOLLECY Ta TX MOKA3HUKW.

19. IigporeHizauiiHn  npouecn B nepepobui  HagT, NPU3HAYEHHS,  XiMI3M,
KaTanisaTopu, TrOMOBHI (bakTopy MpoueciB. BapiaHTV TEXHOMOMYHMX CXeM,
marepiasibHuin 6anaHc.

20. Teepfe nasMBO AK CUMPOBUHA AN XiMiYHOI nepepobkun. BnactmBocTi Ta (ismKo-
XIMIYHI XapaKTepuCTUKM Kam’aHOro Byrifng. ChikaHHA | KOKCYBaHHS BYTiNfA.
Cknaf 1 po3paxyHoK BYTI/IbHOT LUNXTU A1 KOKCYBaHHS.

21. CyyacHi MeTOAM [LOCNIMKEHHS CTPYKTypu Byrinng. IK-cnekTtpockonif. Y®-
CrneKTpockonis. HAAepHUA MarHiTHWA pe3oHaHC. PeHTreHOCTPYKTYPHUI aHani3.
Macc-cneKkTpocKonis. ENeKTPOHHWIA CNiH pe30HaHC.

22.0OCHOBHI HarnpamKun nepepobky ropiovmx KonaamH. KokcyBaHHA. Teopist ChikaHHS
Ta MNPOLECM KOKCOYTBOPeHHA. [ecTpyKTUBHA rifporeHisauia Tta TepMiyHe
PO3YMHEHHA BYrinnd. asudikauis TBepgoro naavea. CuHTes Ha ocHosi CO Ta H2,
TEOPETUYHI OCHOBW MNPOLIECy.

23. TexHonoria npouecy KokcyBaHHA. OCHOBHI YfABNEHHA MPO MNPOLEC KOKCYBaHHS.
KokcyBaHHA | (POpMyBaHHS CUTOBOrO CK/agy Kokcy. Pifgki Ta rasonogi6Hi
MPOAYKTN KOKCYBaHHA. BU3HaueHHs NPOAYKTMBHOCTI KOKCOBMX MeYeil.

24. BnacTMBOCTI KOKCY Ta MOro 3actocyBaHHA. XiMiYHWWA CKnag Kokcy. Di3nuHi
BM1AaCTMBOCTI KOKCY. ®Di3MKO-XIMIYHI BMacTMBOCTI KoKCy. OuiHKa MiLHOCTI Ta
UIHHOCTI  KOKCy. TexHoforis  OTpUMaHHS  (POPMOBAHOIO  MeTaypriiHOro
Kokcy.CneuianbHI  BUAM KOKCY. Bumorn [0 AKOCTI KOKCY B /MBapHOMY Ta
e/IeKTPOTePMIYHOMY BMPOOHULTBAX, A4/ arnomMepauii py4 Ta B AKOCTi NO6YTOBOro
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nanmea (KPYMHICTb KyCKiB, peakuiliHa 34aTHICTb, MILHICTb, MOPYBaTiCTb, BMICT
CIPKW, BWUXif NETKUX PEeYOBWH, 30/bHICTb, €/IEKTPOMNPOBIAHICTb, BMICT BOJIOIN).
MeToay BUpOOHULTBA CheLiasibHUX BUAIB KOKCY B MPOMUCIOBMX YMOBaXx.

25. XiMiYHI nNpoayKTU KOKCyBaHHA. CKnag Ta BMXIL NIETKUX XiIMIYHUX MPOAYKTIB
KOKCyBaHHS. dakTopu, Lo 06YMOB/MIOOTb BMXi Ta AKICTb MPOAYKTIB KOKCYBaHHS.
BupobHMUTBO Ta nepepobka cMporo 6eH3ony.

26. EHepreTnyHi pecypcu. OCHOBHI TeHAEHLUIT B eHepreTuyHii cuTyauii CBITy.
XapakTepucTumka i Knacugikauis nepBUHHUX DKepen eHeprii. TpaguuiiHi pecypcu.
HeTpaguuiiHi pecypcu. OHOB/IOBaHHI pecypcu. He OHOBNIOBaHHI pecypcu.

27. Knacugpikayis afbTepHTUBHUX NaMB | [PKEPeN CUPOBUHWU O1S X BUPOOHULITBA.
Buan anbtepHaTVBHUX NasiMB. ANbTEPHATUBHI Manvea 3 He HaTOBOI CUPOBUHW.
BYpO6GHNLUTBO a/ibTEPHATUBHUX MasMB. XapakTepucTuKa CUPOBUHM | MPOLECIB
MOro nepepobku. AnbTepHATMBHI nNanvBa: nepeBarn i Heponiku. Tpobnema
3aCToCyBaHHS. [lepCneKkTMBM BUPOOHULTBA | 3aCTOCYBaHHSA a/lbTEPHATUBHMX
nasnvs.

28.0fepXXaHHA naivB 3 TBeEpPAMX Troptoumx konasmH. CHpOBMHHa 6as3a TBepauX
roproumx KonasiuH. Pecypcu, 3anacu, BWAOOYTOK. Bumorn [o Byrinng, £k
CUPOBVHU O/ BUPOOHMLTBA a/lbTEPHATUBHOIO MasivBa.

29. AnbTepHaTMBHI NasmBa 3 MPUPOLHOrO rasy Ta PIi3HUX BYI/EBOLHEBUX (hpaKLin.
MpupoaHuia ras. MNMponaH-6yTaH. JMMeTUNOBUIA ecTep | 6EH3UH 3 NPUPOLHOIO rasy.
MMpUpOAHI rasoBi rigpatu AK NOTEHLiNHI NPUPOAHI KOMaSMHW.

30.Ctpateria  pauioHa/IbHOro  BUKOPWUCTAHHA  NPUPOAHOro  rasy Ta  IHLWKX
BYI/IEBOAHEBUX CMOMYK Y BUPOOHMLTBI  CMHTETMYHOIO PigKOro naavea |
HaniBNPOAYKTIB HaTOXiMii. HeTpaauuinHi WNAXN OAepKaHHA NasiuB | LiHHUX
XIMIYHUX NPOAYKTIB i3 PI3HWX BYrNeBOAHEBUX (hpakui. OTpMMaHHA eKOoriyHo
4MCTOro Nasimea i3 HaPToBUX 3a/MLLKIB. CMHTETMYHA HaTa 3 BITYMHMX NiCKIB.

31. ManmBa 3 POCAUHHOT Ta TBApPUHHOI CUMPOBUHK, TX (i3MKO-XIMIYHI BIACTMUBOCTI.
Pecypcn 6iomacu i wngxu ii BukopuctaHHa. CtaH npobnemun nepepobku Giomacw.
EKonoriyHo umcte nanmeo 3 6iomacu. bioetaHon i 6i0byTaHON K a/ibTepHATMBHI
nasmea. KOMMOHEHTM MOTOPHOrO Nasivea 3i CNMPTIB Ha OCHOBI 6iomacwm.

32. POC/IMHHI onii Ta iX cKnagHi ectepu. MOPIBHAHHA (Di3MKO- XiMIYHMX BNacTUBOCTEN
POC/IMHHKX Of1iA Ta TX CKMafHUX ecTepiB. 3aCTOCYBa'HHS eCTepiB YXUPHUX KUCMOT.
MepeBarn Ta HegoNikK. Pi3nMKO- XiMiYHI BACTUBOCTI.

33. BofHese nanveo. BupobHMLTBO BOAHIO. EnekTponi3 Bogn. KnacuyHuin enekTpornis
y NY>XHOMY cepefoBuLLi. EnekTponi3 i3 3acTOCyBaHHAM TBEPAUX MOMIMEPHUX
eMeKTPOoNITIB, WO CNYrytTb OAHOYACHO e/IEKTPOITOM i e/IeKTPONI3HOK KOMIPKOHO.
EnekTponis BOAAHOI Napu nNpu BUCOKMX Temnepatypax. OTpMMaHHA BOLHIO 3
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BUKOPUCTAHHAM TepMOXiMIYHUX LIMKNIB.

34.BUKOpUCTaHHA aNbTepHaTUBHUX NajiB i3 3aCTOCYBaHHAM NaSIMBHUX efIEMEHTIB.
MeMb6paHHi Ma/IMBHi eNeMeHTI. MeTaHO/bHI Ma/IMBHi eNleMeHTW.
BucokoTemnepaTtypHi TBepA00OKCUAHI MasIMBHI eleMeHTU | KOHBepCiA MeTaHy. IHLi
BUAN Na/IMBHUX €NeMeHTIB. EfeKTpokaTani3 B Na/IMBHUX eneMeHTax.

35.EKonoriyHi - npobnemMn  3aCTOCYBaHHA  a/lbTEPHATMBHUX  MOTOPHUX  Na/viB.
EKonoriyHi  NokasHuWKM aKoCTi  nanve. [paHWYHI 03U BUKWUAIB  [ABUTYHI?
aBTOMOOGINIB. Pi3MKO-XIMIYHI | eKcnyaTtauiiHi XapakKTepuUCTUKN TPaaULIAHUX |
a/IbTepHATUBHNX NanvB. CymapHa eMicisi BYr/IEKUCNOro rasy nij yac 3actocyBaHHS
PI3HVX BUAIB Na/MB. BUKMAN TOKCUYHMX PEYOBMH Mif Yac Po60TN GEH3MHOBOIO |
AV3eNbHOr0 ABUTYHA Ha PisHUX Bupax nasvea. [opiBHAMbHA XapakTepUcTMKa
PI3HNX BUAIB Na/nB.

36. ABTOMOOI/NIbHI Ta asiauiiHi  6eH3uHW. CupoBMHA Ta MPO6IEMU  TEXHONMOrIT
BUPOOGHMLTBA. 3arajibHi TeXHIYHI BUMOrM [0 aBTOMOOINbHUX Ta asiauiiHUX
OeH3nHiB. AcopTUMeHT. Cy4acHi Ta MepcrnekTuBHI GeH3UHW. PeopMynboBaHi
6eH3nHW. EKcnnyaTauiiHi BMacTMBOCTI GEH3MHIB: BMMApPOBYBAHICTb, TOPHOYICTD,
MPoKavyBaHICTb, CTabi/IbHICTb, KOPO3ilHICTb. EKONOrivHI BNacTUBOCTI.

37. AnzenbHi nanmea. CvpoBMHA Ta Mpob6nemMu TeXHOMOrii BUPOOHMLTBA. 3ara/ibHi
TEXHIYHI BUMOTU [0 AM3eNbHUX nasn. AcCOpTUMEHT. Oco6MBOCTI 3aCTOCYBaHHS.
CyyacHi Ta nepcrnekTMBHI AM3enbHi nanmea. EKcnnyaTauidiHi  BMacTMBOCTI
AM3e/IbHUX NanB: BMNAPOBYBAHICTb, FOPHKOYICTb, MPOKavyBaHICTb, CTabI/IbHICTb,
KOPO3iMHICTb. EKOMOTIYHI BNAaCTUBOCTI.

38. MamBa gna  peakTMBHMX ABWUryHiB. CuMpoBMHA Ta nNpo6aemMu  TeXHONOTIT
BUPOOGHMLTBA. 3arasibHi TeXHIYHI BUMOrM [0 PEaKTUBHUX MasMB. ACOPTUMEHT.
CyuyacHi Ta nepcnekTVBHI nanvBa A1 pPeakTUBHUX ABUIyHIB. EKcnnyatauiiiHi
B/IACTMBOCTI: BMMAPOBYBaHICTb, TOPHOYICTb, MNPOKAaYyBaHICTb, CTabINbHICTL Ta
CXWNbHICTb [0 YTBOPEHHS BiAKNadeHb, KOPO3IMHICTb Ta CYMICHICTb i3
HemeTa/liYyHMMM MaTepianammn, MPOTU3HOCHI Ta 3aXUCHI BMacTMBOCTI. EKonoriyHi
B/1IACTWBOCTI.

39. KoTesbHi nasvea. 3arasibHi TeXHIYHI BUMOIM [0 KOTe/IbHUX nasve. ACOPTUMEHT
CyyacHi Ta MepcrnekTUBHI KOTefbHI  nanmea. EKcnnyarauiiHi  BIacTUBOCTI:
BMMApPOBYBaHICTb, TOPHOYICTb, MPOKAYYBaHICTb, CTabINbHICTL Ta CXW/LHICTL A0
YTBOPEHHS BifKNafeHb, KOPO3iiHICTb.

40. asonogioHi nanvea. Knacudikauis. ACOPTUMEHT. 3arasibHi TeXHIYHI BUMOIM [0
rasonofioHux naame,  Pi3MKO-XIMIYHI  Ta  eKcnjyatauiHi  BIacTUBOCTI:
BMMApPOBYBaHICTb, FOPHOYICTb, MNPOKayyBaHICTb, CTabIMIbHICTL Ta CXW/bHICTb [0
YTBOPEHHSI  BifKNaleHb, KOPO3INHICTb Ta CYMICHICTb i3 HemeTalivyHUMM
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marepianamu.

41. XimmoToM0ria MacTu/ibHUX MaTepianie. Knacudikauis macTunbHUX martepianis.
3aranbHa Knacugikauis 3a MikHapoAHuMm ctaHgaptom 180 6743/0. 3arasbHi
MUTaHHS BUKOPUCTaHHA MacTUNbHUX MaTepianiB. EkcniyatauinHi, (isnko- XiMiyHi
BM1aCTMBOCTI  MacTW/bHUX MmatepianiB. KopoTki BIigOMOCTI npo Tepta Ta
3HOLLYBaHHS MaTepianis.

42. Ximmotonoria onue. Knacugikauia onve. PyHKUiT Ta npusHaveHHa. Cknag,
OCHOBM TeXHOMOril BMpoOHMUTBA. BrvMorn Ao ekcrnnyaTauiiHUX BIaCTMBOCTEN.
3arasibHi TeXHIYHI BUMOru fo onme. CyyacHi Ta nepcrnekTUBHI 0B,

43. XimmoTosoria  naacTuyHmMx  mactua.  Knacugikadia  mactun.  ®YHKUIT Ta
npu3HadeHHs.  Cknag, OCHOBM  TexHosorii  BMpoGHMUTBA.  Bumorm  go
eKcnyarayinH1UX BNacTUBOCTeN. 3arasibHi TeXHIYHI BUMOrM o MacTun. CyyacHi Ta
nepcneKTUBHI MacTuna.

44. TIoHATTA npucadok. Mpouecy BUPOOHNULTBA NPUCALOK A0 aBTOMOOINbHUX GEH3VHIB
y CBITI Ta YKpaiHi. Knacupikayis 1a acCOpTUMEHT MPUCagoK A0 aBTOMOOINbHUX
GEeH3UHIB.

45. AHTUAETOHAUINHI, aHTMOKUC/OBa/IbHI, BWHOCHI  MoaudikaTtopu.lokpaLleHHS
aHTMAeTOHaUiiHUX  BNacTUBOCTEM  aBTOMOOINIbHMX  OEH3MHIB 32  paxyHOK
OoKcureHatiB.  Bu3HayeHHs  geToHauiHOI  CTIMKOCTI 3@  MOTOpPHMM  Ta
AOCNIAHULBKAM MeToAaMMU.

46. Mpucagkun [0 an3enbHMX naame. MokpaleHHs HU3bKOTEMMEePaTypPHX BAaCTUBOCTEN
3a paxyHOK mMoAudikaTopis. Hainbinbll eeKTMBHI MOAM®DIKaTopn Ha 6asi Ccnoiyk
MoNiMepHOro Tuny.

47. Mpucagkn pfo onue. Knacugikauia Ta acopTMMEHT MpuUCafoK [0  ONvB.
Ancneprytodi,  NPOTU3HOLWYBA/IbHI,  MUIOYI, AHTUKOPO3iiHi, aHTU(PUKLIIAHI,
baraToyHKLIOHa/IbHI  Ta MakeTn MoauikatopiB A0 onmB.  MexaHism gl
MPOTUOKUCHIOBASIbHUX MoAaudikaTopie. OuiHKa egeKTUBHOCTI AiT npucagok Ao
O/VB.

48. Mpucagkn fo mactun. OcobAmBOCTI AiT NPUCALOK Ta HAMOBHIOBAYIB Y NMIaCTUYHNX
mMacTuiax.

Po3gin 3. XiMi4yHI TEeXHONOriT HeopraHiYHNX pe4oBUH
1 OCHOBHI MPOMMUC/IOBI  METOAOM OTPUMAaHHA BOAHIO. Di3MKO-XIMIYHI  OCHOBU
ofepXaHHA. TepcneKTUBHI Cy4YacHi po3pobKuM B ranysi OfepXkaHHA BOAHIO. BogHeBa
eHepreTuka.
2. Di3MKO-XiMIYHI OCHOBM KOHBEPCIT MeTaHy BOAAHOK Maporo MPOXOAUTD.
3. Di3MKO-XIMIYHI OCHOBM CUHTe3y amiaky. OCHOBHI TeXHO/OriyHI CTagil mpouecy



CUHTe3y amiaky. ["any3i 3aCTOCyBaHHA amiaky

4. BUpOOGHMLTBO a30THOT KUCNOTU. OCHOBHI TEXHOJOMIYHI CXEMU OAEPKAHHSA a30THOI
Kucnotu. OfepXXaHHA KOHLEeHTPOBaHOT a30THOI KMCNOTW. 3acTOCyBaHHSA a30THOT
KNCNOTK

5. CuHTe3 Kapbamigy. Ximi3m npouecy BMpobHUUTBa Kapbamigy. MNprHUmMnoBa cxema
3 MOBHUM PIAVHHUM PEeLUK/IOM i 3 3aCTOCYBaHHAM CTPINIHr-NpPoLecy.

6. Katanis. OcCHOBHI Teopil TreTeporeHHoro karanisy. ®i3nMKo-XiMi4YHI OCHOBWU
TEXHO/OTIT OflepXXaHHA TreTeporeHHMX KartanisatopiB. Kartanizatopy B TeXHOMOrii
HeopraHiyHMX PeyoBUH.

7. Knacudikauisi octopHux gobpms i kopMosux ocatiB. PocdaTHa CUMPOBUHA.
MeToan nepepobku NpUpPoaHMX docdaris.

8. MeToay  OYMCTKM MOBITPA BI4 OKCUAIB a30Ty Ta Cipku. KartaniTuyHi metoam
ouncTKN. OCHOBHI KaTanizatopu. Cy4yacHi HayKOBi JOCATHEHHS B L ranysi.

9. TexHonorig  cipyaHoi Kucnotu. CydyacHi MeToAu OfepXKaHHA Ta MepcrekTUBHI
HayKOBI PO3PO0KM B Lii1 ranysi.

10. Kartanizatopu cuHTe3dy amiaky. Metoam 1X ofepxxaHHA. [epcrnekTyBHI HayKOBI
PO3P0O6KM LLIbOro HanpsiMKy

11. Twnosi npouecn Yy BUPOOHMLTBI MiHepaibHUX [06puB  (KpucTanisauil,
rpaHyndauisf). KiHeTMka npouecy .KpucTanizauii. daktopu, WO BMAMBaOTb Ha
npouec Kpuctanisauir.

12.  TloHaTTA HaHomatepianis. OCHOBHI Kfacu HaHomartepianis. [puknagn
MPaKTUYHOr0 3aCTOCYBaHHSA. XiMiUHI METOAM OfePXKaHHA HaHOMaTepianis.

13.  HaykoBi i npakTW4HI Npo6siemMy TeXHONONIT MiArOTOBKU MUTHOT BOAW Ta BOAU
A1 NPOMMCNOBOr0 BUPOOHULITBA.

14. MiHepanbHi fgobpuea. Mikpo- Ta Makpogobpusa. Knacudikauis pobpus 3a
MOXOKEHHAM, MPU3HAYEHHAM, CKMa40M, arpoXiMiYHUMW BNaCcTUBOCTS

15.  CyuacHi TeHAeHUii pO3BMTKY XIiMIT i TeXHONOrii MiHepasibHUX  [406PUB.
OpraHo-miHepanbHi fobpuBa. TOHATTA Ta METOAWN «3eNeHOi XiMiT» B TeXHONOrIT
OpraHo-MiHepaibHUX J06PUB.

Po3gin 4. MNpouecn Ta obnagHaHHA XIMIYHUX TEXHOMOT i
1 CyTHICTb rigpogvHamikn i KiHEMaTUKN PigvHW. MeToaM BUBYEHHS PYXY PIAVHK
(Narpanxa i Einnepa).
2. QundhepeHuianibHe PIBHAHHA pPyXy HEB’A3KOT PiAVIHW - PiBHAHHSA Elinepa.
3. PIBHAHHA HEPO3PMBHOCTI 414 e/IEMEHTAPHOT CTPYMUHKM MOTOKY PiAVHN.
4. AndhepeHLiiHe PIBHAHHA pyXy B’A3KOT PigvHK - piBHAHHA HaBbe-CToKCa.
5. PiBHAHHA bBepHynni nns nNOTOKY HEB’A3KOi 1 B’A3KOT pigvHK.  Tpuknaam
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MPaKTUYHOr0 BUKOPUCTaHHA PIBHAHHA BepHynni.

6. Pexkumu pyxy B’a3Koi pignHun. Jocnign PeiHonbaca.

7. MatemMaTu4yHe MOZENIOBaHHA TiApoAMHaMIYHMX ABuULL. KpuTtepii rigpognHamivyHol
nogibHocTi HetoToHa, ®Ppyaa, Ennepa, PeitHonbAca Ta iH..

8. Teopia nogi6HocTi (I, 11, 11l - Teopemn), WO nepenbayatdTb YMOBU CTabiNbHOCTI i
aBTOMOZENbHOCTI NPOLLeCiB HaTypu i mogeni.

9. Bugun BTpaT Hamopy, YMMm BOHW BUKIUKAHI. OCHOBHI PIBHAHHA BTpaT Hamopy npw
PYXY PiAnHMN.

10. Pyx TBepaux Tin y pignHax. Paktopu, fKi BNAMBaKOTb Ha pyx. BusHauyeHHs
OCHOBHMX 3a/IEXXHOCTEN PYXY Mif, BMNJIMBOM CUIN TSXKIHHS.

11. EnemeHTH rigpogmHamikin asodasHmx noTokiB. CTpYKTypa NoToKy, Po3nogin vacy
NnepebyBaHHS YaCTOK PiAMHKM Yy anapaTi. PeakTop ifeanbHOro 3milllyBaHHS | PEKTOp
Ilea/IbHOr0 BUTUCHEHHS.

12. Anapat¥ Ans nepeMilleHHs pignHW. OCHOBHI XapakTepuUCTUKKM X poboTn Ta
MOKasHMKM. OCHOBHI pPIBHAHHA BIALUEHTPOBMX MawunH. [anysi 3acTocyBaHHSA
anapaTis pPi3HUX TUNIB.

13. Anapatn gna nepemileHHA rasy. TepMoAMHamiyHI NPOLECUM CTUCHEHHS rasy.
Po6oTa i MOTY)KHICTb, Bif YOro BOHW 3anieXaTb. IHAMKATOPHA MOTYXHICTL Ta
IHAMKATOPHWIA TUCK. ["anysi 3aCTOCYBaHHS anapariB Pi3HUX TUMIB.

14. HeofHOPOAHI cUCTEMM | METOAM TX PO34iNeHHsA. PO34iNeHHA PIAUHHUX CUCTEM.
Buan obnagHaHHA ana ohopMIEHHS NPOLECiB po3dineHHs ((hinbTpu, cenapartopw,
LLEHTPUAYIK). iX KOHCTPYKTMBHI OCOBMBOCTI.

15. Po3fifeHHA ras3oBux cucTem. [unoynoBntoBadi, UMKMIOHHI  3aTpUMyBau,
(hinbTpKn). MoKpa i cyxa ouncTKa 06s1afHaHHS.

16. Bugun Tennonepepadi y XimiyHin anapatypi. OCHOBHI PiBHAHHA. 3akoHU Dyp'e,
CrehaHa-bonbumaHa, HblOTOHa.

17. Tennosigfaya npu asoBmx nepeTBopeHHAX. OCHOBHI KpuTepiasibHI PIBHAHHSA.

18. TennoobmiH B cucTtemMax ras-teepfe Tino, ras-piguHa. OcobamBoCTi, npvknagu
3aCTOCYBaHHSA, PIBHAHHS.

19. Cnocobu i npunagn Ana nigirpisy TENOHOCITB Y XiMiYHIA TexHONOrii: nigirpis
BOAAHOK Mapolo, Maciamu, PigVuHHUMKU  MeTanaMu, efleKTPUYHUM  CTPYMOM.
Mpuknagm 3acTocyBaHHS.

20. TennooOMiHHI anapati, TX KOHCTPYKUida. MeTogonoris ix po3paxyHky. [anysi
3aCTOCYBaHHS.

21. Tpouec BMNapHOBaHHA PO3YMHIB TBEPAUX pPevyoBuMH. Buan obnagHaHHA AN
BUMaptoBaHHA. MpuU3HaYeHHs | 3aCTOCyBaHHA 6araToKOpryCHUX MPAMOTOYHUX Ta
MPOTUTEYINHNX BUNAPHUX YCTaHOBOK.



22. byfioBa Ta KOHCTPYKTMBHI 0COGNMBOCTI BUMapHUX anaparis..
23. Buan npoueciB Tenno06MiHy B cucTemMax ras-piavHa, ras-teepga (asa, pignHa-
pigvHa, TBepda hasa-pignHa. MonekynapHa augysis. 3akoH Pika.

24. KOHBEKTUBHMIA Maco0bMiH. AundepeHLiiiHe PiBHAHHA KOHBEKTUBHOIO MacoOOMiHY.

25. Mofi6HicTb npoueciB MacoobMiny. AndysiriHi kputepil Hyccenbta, ®yp'e, Mekne,
MpaHaThs.

26. MoTpiiiHa aHanoris. YMOBW iCHYBaHHA MOTPiiHOI aHanorii. i nepesarn Ta
TpygHouwi. Kputepii CTaHTOHa.

27. ABCOpOUiNHI amapaTh. TX BUAM Ta KOHCTPYKTUBHI 0C06/MBOCTI. [Mpuknaau
3aCTOCYBaHHS.

28. Anapatn ana  pektudikauii.  KOHCTPYKTMBHI  ocobnmBocTi.  [Mpuknaau
3aCTOCYBaHHS.

29. lNpouecn ekcTpakuil y cucTemax piguHa-pigvHa, TBepge Tino-pignHa. MNprknaam
Oy/10BM eKCTpaKLinHMX anaparTis.

30. TlMpouecn apgcopbuii. [MapameTpn, AKi  BM3Ha4yatOTb npouec. KOHCTPyKUis
azfcop6epiB Ta cxemn afcop6bLinHMX anaparTis.

Po3ain 5. XimiyHi TexHonorii xapyoBux 106aBOK Ta KOCMETUYHMX 3aC00iB

1 XapuyoBi GapBHUKK: TX Knacudikalis i npusHadeHHs. XpoModgopHa i efleKTPOHHA
Teopii 3abapBfieHHA peyoBUH. TlOHATTA A04ATKOBMX KOMbOpiB. Knacudikauis
XapyoBuX OGapBHMKIB. HaBediTb NPUKIAAM  Ha/IMBHOTO M CUHTETUYHOIO
OpraHiyHoro 6apBHMKa: XiMIYHWUIA CKNag i Crnocoou ofepyKaHHs.

2. OnuWIiTe HeopraHiyHi Xxapyosi MNirMeHTW. [na AeKiNbKOX Xap4yoBUX MirMeHTIB
OMULLITL CNOCOBUN OfePXKaHHS.

3. Knacuoikauis xapyoBux [06aBOK, L0 MiABULLYHOTL CTPOK NPUAATHOCTI XapyoBUX
NpoayKTiB. HaBeaiTb Npuknagn AeKibKOX TakKMX XapyoBMX [00aBOK: XiMIYHWM
CcKfag, crnocobu ofep>KaHHS.

4. ¢ke TexHOMoriyHe npu3HaYeHHA KOHCepBaHTIB | aHTMOKCuAaHTIB?  OnuwliTb
MexaHi3Mu X 4.

5. OnNuWiTh XiMIYHWIA CKMaf TakMX XapyoBWX A00aBOK, SK YLLiNIbHIOBaYi POC/IMHHUX
TKaHUH. MexaHi3Mm X Aii.

6. ONuWIiTb XIMIYHMIA CKNaL BOMOrOYTPMMYOUMX XapyoBUX f06aBOK. HaBefiTb cxemy
CUHTe3Y r/iLepuHy 3 NponisieHy Ta 3 XXupis.

7. Xap4yoBi [06aBKW, L0 MOMINWYHOTb TEXHOMNOTIYHI NMPOLECU XapyoBUX BUPOOHULTB.
HaBepiTb npuknagn [ekinbKoxX TaKMX XapyoBUX [006aBOK: XIMIYHMIA CKNaf,
MPU3HaYeHHs, Crnocobmn ofepyaHHs.

8. JlocbilOHW. 3aranbHa XapakTepucTMKa KOCMETUYHOI (hopMuK,  Kracudikauis.
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9.

10.

11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

24.

TexHonoris  OTPMMaHHA Ta KOHTPO/Ib  AKOCTI. XapakKTepuCTUKa OCHOBHUX
KOMMOHEHTIB peLenTypun. XapakTepucTmka LOMOMIDKHUX KOMMOHEHTIB peLenTypu.
BiZAMIHHOCTI pi3HWUX TUMIB NIOCHIOHIB.
Xapaktepuctuka emysnbcCil Tuny Bofa-onid. [lepesarn, Heponiku. KocmeTuyHi
3ac00M Ha OCHOBI eMY/bCIT TUMY BOAA-ONIS.

XapakTepuctuka emynbCii TMNy onig-Bofda. [llepesarn, Hefoniku. KOCMETUYHI
3ac00M Ha OCHOBI eMY/bCIT TUMY ONiA-BOJA.

KpemMn  KOCMeTMYHI. 3aralbHa XapakTepucTuka KOCMETUYHOT  hopmu,
Knacugikadis.

EMynbCiiHi - Kpemun, CKNagoBi KOMMOHEHTW, BIAMIHHOCTI Bif [IHLWKXX TUMIB.
TexHo/orifa OTPUMaHHA Ta KOHTPO/1b SIKOCTI.

CycCneHsiiHi  KpemMW, CKNafoBi KOMMOHEHTW, BIAMIHHOCTI Bif IHLMX TWNIB.
TexHOo/orif OTPMMaHHSA Ta KOHTPO/b SAKOCTI.

JKuposi kpemu. CKiagosi KOMMOHEHTW, BIAMIHHOCTI Bif IHLUMX TUNIB, TEXHO/OrIA
OTPUMAHHS Ta KOHTPO/b AKOCTI.

3acobu gns niniHry wkipn. Knacudikayis, BigMiHHOCTI y CKNagi Ta NpU3HaYeHHi.
KocMeTuyHi  Macku. XapakTepuctvka KOMMOHEHTIB peuenTypn. BigMiHHOCTI
PI3HUX TUMIB. TeXHO/OriA OTPUMaHHA, KOHTPO/Ib AKOCTI.

KocmeTuuHi  ckpabu. XapaKTepucTvKa KOMIMOHEHTIB peLenTypu, TexXHOMOoris
OTPUMaHHSA, KOHTPO/1b AKOCTI.

[e3040pytodi KOCMETUYHI 3acobu. 3arasibHa XapakTepucTuka Ta Kracudikauis.
MexaHi3Mm fil. OCHOBHi [Aitodi KOMMoHeHTH. Oco6/MBOCTI CKnagy pigkux Ta
TBEPANX [e3040paHTIiB, TeXHOMOorig oTpumaHHA. OcobnMBOCTI  [4e3040pYHUNX
KpeMmiB, MOPOLLKIB, aepo30/iB. CK1aaoBi KOMMOHEHTU, TEXHOMONIA OTPUMAaHHS.

AHTUNepcnipaHTW. 3arajibHa xapakrtepuctuka. MexaHism  gii.  OCHOBHI
KOMMOHEHTW peLenTypu.

KocmeTnuHi 3acobu [eKkopaTUBHOro Mpu3HadeHHsd. Knacudikayis Ta 3araibHa
XapaKTepucTmka. XapakTepuctmka (papoyroumx peyoBuH.

KocmeTnuHi  3acobm  [eKOpaTMBHONO  MPU3HAYEHHA  KOMMAKTHOI  Ta
MOPOLIKONOAIGHOT  chopmu. XapakTepucTnka CKIagoBMX  KOMMOHEHTIB.
TexHoorifa OTpUMaHHA Ta KOHTPO/1b SIKOCTI.

KocmeTnyHi  3acoby  [1eKOpaTUBHOrO MpU3HaYeHHS Ha eMYy/IbCiiHIA  OCHOBI.
TOHa/IbHMI KpeM. TexXHONOrif OTPUMAHHA Ta KOHTPO/Ib AKOCTI.

KocmeTnuyHi 3ac06M JeKopaTMBHOMO MPU3HAYEHHA Ha XXMPOBIA OCHOBI. Tyl ans
Bi. TE@XHO/OTISA OTPUMAHHA Ta KOHTPO/b AKOCTI. KOCMEeTUYHI oniBui. TexHosoris
OTPUMaHHA Ta KOHTPO/Ib AKOCTI.

KocMmeTruyHi 3acobu [eKopaTMBHOIO MPU3HAYEHHA Ha XXMPOBIA OCHOBI. ['ybHa
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25.

26.

27.

28.

29.

30.

31.
32.

33.

1

nomaga. TexHOMoria oTpUMaHHATa KOHTPO/b SKOCTI.
Mapcymepis. 3arasibHa XapakTepucTvka Ta Knacudgikauil nappymepHUX ToBapis.
[MoHATTA OyKeT, apomaT, HoTa. Knacudikauis apomaTiB. XapaKTepucTuKa
3anallHUX PeyvoBUH, METOAM X OTpMMaHHA. MeToan OTpuMaHHSA eipHUX OniiA.
XapaKTepucTmKa AONOMDKHMX KOMMOHEHTIB Y cknafi napdymis. CTyneHi 3anaxy,
X Xapaktepuctuka. KOHTposb AKOCTI NapyMepHUX KOMMO3ULi Ta naphymepHuX
BMPOGIB. TeXHOMOTIA MPUroTYBaHHA NapgyMepHUX 3aco0iB.
Knacugikauis KOCMeTUYHMX 3aco6iB 3a XapakTepom BMMBY Ha MOAMHY Ta
LI/TbOBUM NPU3HAYEHHAM.

Knacugpikadis ~ KOCMETUYHMX — 3aco6iB  3a  cneuianisauieto  gornagy,
(hYHKLIOHaNIbHOKO [i€t0, KOHCUCTEHLIELD.

Knacugikauis  KOCMETUYHMX 3ac0biB 33 KOHCUCTEHLIED Ta  LiIHOBOH
XapaKTepuCTUKOLO.
[MOHATTA «HaTypa/ibHa KOCMETUKa», «BiOKOCMETMKa», «eKO-KOCMeTuKay». CKnajosi
KOMIMOHEHTH.
3arasibHa XapakTepucTuka 6e38oAHOT KOCMETUKN.
[MOHATTA «HAHOKOCMETUKM», «HAHOCOMW», «INMOCOMU», «HAHOKOMIIEKCU.
3y6Hi nactn. CKagoBi YacTUHM 3y6y, NPUUYMHM PO3BUTKY Kapiecy Ta METOAM 1oro
yCyHeHHA. Knacudikauis. OCHOBHI CK/1afoBi KOMMOHeHTU (abpasusi). [OrnoMidKHI
CK/1afl0Bi KOMMOHEHTW. TexHOMoris oTpumaHHs. 3y6Hi nacth. KOHTPOsb SKOCTI.
Nak pna Hirtie. Knacudgikayiga. MNpuHuunosi BiAMIHHOCTI renb nakis. Cknag,
MPU3HAYeHHA KOMIMOHEHTIB. TEXHO/Orisi BUPOOHULITBA.

Po3ain 6. XiMi4yHi TexHOMOorii TYronnaskux HeMeTaliyHux maTepianis
MpaBuno a3 i66ca Ta MOro 3acTOCyBaHHA A/19 OLIHKW CTaHy piBHOBarn. Metoau
nobygosu piarpamu ctaHy. OCHOBHI TWUMW OfHO-, [ABOX- Ta TPbOXKOMMOHEHTHMX
piarpam ctaHy. Oco6nMBOCTI CUTIKATHUX CUCTEM 3 TOUKWM 30pY [LOCATHEHHS CTaHy
piBHOBary Ta NPUYUHK BISXWU/IEHHA B LMX CUCTeMax Bif CTaHy piBHosaru. Npasuna
BW3HAYEHHSA NOCILOBHOCTI (Pa30BMX NepeTBopeHb Npu 3MiHIOBaHHI TeMnepaTypu Ta
3aCTOCYBaHHS Mpaswia NigoMMN AN KifibKICHMX PO3paxyHKIB B LMX CUCTEMAX.

. KpuctaniyHa pevoBmHa Ta 0co6nmBOCTI 1T 6yaoBu. MMepioAMYHICTb PO3TallyBaHHS

4acToK, [Aanekuin nopafgok, adisoTponisd OygoBu. Tunn XiMIYHOIO 3B’A3KY B
KpUCTanivyHMX peyoBuHax. OCHOBHI TUMW KPUCTaNIYHMUX PELUITOK. lOHHI pagiycw,
KOOPAMHALiNHI YMcia Ta TUMM NPOCTOPOBOT YNAaKOBKW.

. 13omopism. Teepail po3uvHK 3aMillleHHs, BMPOBaMKEHHSA |1 BigHIMaHHA. [edekTn

KpucTaniyHoi pewliTkn. Tunu pedpekTie. Oedekt no LUOTTKI 1 PpeHKento.
[uncnokadii. Bnive feekTiB Ha BNACTUBOCTI KPUCTaNIYHMX Tin.
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4. CTpykTypHa Knacudikauia cunikaris. CTpyKTypa cuikaTiB 3 i30/1b0BaHUMMN
OAMHOYHUMKU TeTpaegpamn [8HO4]4-, 3 rpynamun TeTpaegpis [8HO4]4- KiHLeBUX
PO3MIPIB | 3 KPEMHEKMCHEBUMW MOTMBAMW HECKIHYEHHMX PO3MIpIB.

5. MnasneHHsa. linoTe3n 6ynosw pigvH. byaosa posnnasiB cunikatie. BnactmsocTi
po3nsaeiB cunikatiB. KOHrpyeHTHe, iIHKOHTPYEHTHe MiaB/ieHHs. Pexxunmn ta ymoBu
OTPUMaHHA rOMOreHHUX Po3nasiB B TEXHOMONIT CKa i cutanis.

6. [omMoreHHe Ta reTeporeHHe YTBOPEHHA UEHTPIB KpucTanisauil. Katanizatopu
KpucTanisauil. 3pocTaHHs KpucTasniB 3 PigKoT (hasn. 3a1eXXHICTb KifIbKOCTI LeHTPIB
KpucTanizayii, WO YTBOPKOKTLCA, Ta NiHIMHOT LUBUAKOCTI POCTY KPUCTasiB BIf
CTYMNeHS NMepeoxXosI0LKEeHHS po3n/iaBiB.

7. CknonofibHWA  cTaH  peyvyoBMHW.  BAwHIA - nopsagok.  Pi3nKo-XiMiYHi
XapaKTepUCTUKN PEYOBUH, AKI 3HaXOAATbCA Y CKIOMOAIGHOMY CTaHi. CXWMbHICTb
po3nfaBiB O  CK/OYTBOPeHHs.  OCO6/MMBOCTI  CK/IOYTBOPHOKOUMX  PEYOBUH.
CknoyTBoptoBadi i moaudikatopu. OCHOBHI rinoTe3n 6ya0BuU CKNa.

8. Tlonimopcpiam. TMoniMopdHI  nepeTBOpeHHA. TepMOAMHaMIYHI  Ta  CTPYKTYpPHI
NpUYnHK  noniMmopdismy.  @as3oBi  nepexogu Meplioro i Apyroro pogy.
EHaHTIOTPOMHI | MOHOTPOMHI NOMIMOPHI NEPeTBOPEHHSA. PaKTOpU, L0 BMN/INBAKOTH
Ha LWBWAKICTb | MOCNILOBHICTb NONIMOP(HUX MEPETBOMEHb.

9. Peakuil pe4yoBMH B TBEpAOMY CTaHi. Bug Ta mexaHism gudysii npu tBepLodasHuX
peakuiax. KiHeTuka TBepaoasHMX peakui Ta (aktopu, WO BMAAMBatOTb Ha iX
LWBNAKICTb. OCO6/IMBOCTI TBEPAOMHA3HMX peakLiil.

10. Mpouec cnikaHHA. CyTHICTb, O3HaKM Ta pyLWilHa Cuna NPOLECY CriKaHHS.
MexaHi3m TBepAoMasHOro CrikaHHs, CrikaHHA 3 y4yacTio pPigKoT asv Ta iHWi Buan
CNiKaHHA. dakTopW, WO BMAMBaKOTbL Ha LUBWMAKICTL CriKaHHA Ta 3HAYeHHS LbOro
npoLiecy Ans TeXHONOrIT CUNIKaTIB.

11. Pekpuctanisauis. CyTHICTb, O3HaK/ Ta pyLliiHa cuna npouecy pekpucTanisauil.
[MepBMHHA | BTOPUHHA pekpucTanisayis. PakTopu, L0 BMNIMBAKOTL Ha NPOLLEC.

12. XapaKTepucTMKa OCHOBHMX MPOLECIB, IO NPOTIKAIOTL MpY CyLiHHI. Cylika
CUPOBMHHUX MarTepianiB i KepamidyHMX HaniBabpukaTiB: TemnepaTypHO-4acoBi
PEXMMU, YMOBM | 3aKOHOMIPHOCTI npouecy. Cnocobu CyLLKu.

13. XapakTepucTUKa OCHOBHMX MPOLECIB, LIO MNPOTIKaKOTL Npu Bunani. Bunan sk
CTagis TEXHOMOrYHOro npouecy npu BUPOOHWULTBI Kepamiky i LeMeHTY. Pexxumu
BMMasy, yMOBM i CNOCo6u Tensionepegadi npy sunani.

14. Knacudpikayis npouecis nofApibHeHHA: BiAMIHHI 03HaKM MNOAPIOHIOBaHHA Ta
nomeny; Knacugikayis 3a TOHKICTHO MPOAYKTIB MOAPIOHEHHS; OCHOBHI BWAM
MeXaHi4YHOro BM/IMBY, WO BUK/MKAE MOAPIOHEHHS KPUXKUX TiN Ta TX peasnizauis B
OCHOBHMX BMAax yCTaTKyBaHHA /19 NoAPiOHEHHS Ta NOMesy.
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15. KiHeTUYHi 3aKOHOMIPHOCTI MPOLECiB TOHKOro MOAPIGHEHHS: 3a/1eXHICTb BUXOAY
BEPXHbOr0 Knacy Bif 4acy NOApiOHEHHS; 3a/1eXHICTb MUTOMOT NMOBEPXHI Bif yacy
nofApibHeHHA.  Pi3nKO-XiMIYHI  METOAW  IHTEHCU®IKaLiT MpoLeciB  TOHKOro
noApibHeHHs: BNIMB CepefoBuLla NoApibHeHH:A (CyxXuiA Ta MOKPWIA nomen); BrvB
MOBEPXHEBO-aKTUBHUX [06aBOK Ta MeXaHi3M X Br/MBY.

16. OO6nacTi 3aCTOCyBaHHSi XapaKTepHMX MPOLECiB  3MillyBaHHA  MaTepianis:
3MiLLYBaHHA Yy BUTMA4I MOPOLUKIB, Y BUINAA4I CYCMeH3iid, B CNOMYYEHHI 3 MOMESIOM;
NPV 3BOMIOXEHHI Ta BBEAEHHI B’HXXKy4Mx A06aBOK. HalBaxXnmBilli KpuTepii SKOCTI
3MILLYBaHHA: MOBEPXHSA po3finy 3MillyBaHMX MaTepiaiB Ta CTaTUCTUYHO
BU3HayeHa OAHOPILHICTb PO3NOAI/IeHHA KOMMOHEHTIB B CyMiLLi.

17. 3arasibHi BIAOMOCTI Mpo npouecu (opMyBaHHA Ta 001acTi  BUKOPUCTaHHA
3ara/lbHUX MeToAiB A4  (hopMyBaHHA BUPOGIB Ta OPUKETIB 3  AMCMEPCHUX
(hopMyBa/ibHMX Mac. CTaTuyHe Ta i30CTaTMYHe MpecyBaHHSA MOPOLLUKOBUX Mac,
HaiBaXKMBILLI 3aKOHOMIPHOCTI X YLLiNIbHEHHA Mif Yac npecyBaHHS; Ge3nepepBHa
NMpoKaTKa MOPOLLUKOBMX Mac Ta TX OpPMKeTyBaHHA Ha BakaxX; (DOPMYyBaHHA Mac B
NNacTMYHOMY, MacTonofdibHOMy cTaHi (MPOTSXKKA); NUTTA Ta (QiNbTPyBaHHS, fK
MeToAM (hOPMYBaHHA 3 CYCMeH3iii piaKoro AMCMEepCHOro CepefoBuLLa; MpOLEecK
(hopMyBaHHA 3 3acToCcyBaHHSM Bibpauii (BiGponpecyBaHHs, BIOPOYKNadaHHs,
BIOPONUTTSA).

18. BucokoamcnepcHi (KonoigHi) cuctemn. ix kKnacugikauisa. OCHOBHI BIOMOCTI Mpo
PEONOriyHI  BNAacTMBOCTI (OPMYBa/lbHUX CUCTEM. TWKCOTPOMHa Ta [AiflaTaHTHa
noeefliHka cuctemM. KonoigHi BNacTMBOCTI CUCTEMU NiMHA - BoAa. Pi3MKO-XIMiYHI
B/IACTUBOCTI MIMHUCTUX MiHEpaniB.

19. MeToan AOCNiMKEHHS CTPYKTYpW MaTtepiany. IeTporpadiuHuic aHani3, 3afadi Ta
MOX/IMBOCTI OCHOBHMX 3ac06iB MIKPOCKOMIYHOrO AOCNiMKeHHs. PacTpoBa |
MPOCBiYyOYa e/IeKTPOHHA MiKpocKonis. MpuHumn Aii Ta 061acTi 3aCTOCYBaHHS.

20. PeHTreHiBCbKi MeTOAM AOCHiMpKeHb. 3arajibHa XapakTepucTuKa i po3LmdpoBKa
peHTreHorpam. AKiCHWUIA (ha3oBuiA aHani3. KinbKicHUIA aHani3.

21.  [OundepeHuiinHo-TepmivyHMiA - aHanis.  OcHoBM  MeTogy.  Tepmorpamu, iX
po3LngpyBaHHA Ta iHTepnpeTauisa. TepmorpasimeTpisa. Kanopumetpis. OCHOBU
meToay. O6nacTi 3aCTOCyBaHHS.

22. Knacudpikauis TyronnaBkux HeMeTasIeBUX CWUIIKATHUX MaTepianiB. Bnok-cxemu
OTPUMaHHA KepamiKu, CKMa, B'HKYyUUX peyoBuH. CNifbHICTb | BIAMIHHICTL B CTagisx
BUPOOHMLITBA.

23. Buan nNpupoaHOT CUMPOBUHM  (KPEMHE3eMWUCTa, KapboHaTHa, CynbarHa,
a/IlOMOCKIKATHA, MNIMHO3eMUCTA), TEXHIYHA | TEXHOreHHa CYpPOBUHA.

24. Knacudpikauis ctekon. BnactmsocTi CTeKos B TBEPAOMY | pO3n/iaB/ieHOMY CTaHi.
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25. BwucokoTemnepatypHi npouecu npu  OTPMMAaHHI  CKMa:  CUNIKATOYTBOPEHHS,
CK/IOYTBOPEHHS, OCBIT/IEHHS, TOMOreHi3auis, CcTyaka. Peakuil npu HarpiBaHHi
LUNXTW.

26. ®opmyBaHHA CKNOBMPOOIB. BrvMB BNacTUBOCTEM CKIOMAacu Ha MpoLec
(hopmyBaHHsA. BuTAryBaHHs, 4OBHOBWIA | 6e340BHOBWIA criocobu. [pokar.
[MpecyBaHHs, BUALYBaHHA. Bignan i 3arapTyBaHHsA CK/I0BUPOOIB.

27. MeToan 06pobku ckna. MexaHiuHi cnocoby 06pobku ckna Ta Matepianis. XiMiyHi
crocobu 06pobKmM CKNOBUPOGIB.

28. TexHonoris ckna ta cuTanis. BUpoOHMUTBO apXiTeKTypHO-6yiBeIbHOr0, TapHOro,
TEXHIYHOro, OMTUYHOrO cKfa. BMPOOHMUTBO KBapLoBOro ckia. BupobHULTBO
CK/I0BOJIOKHA Ta ApoTiB. BMpo6HMLTBO cuTanis. BMPOBGHMULTBO CK/IOMOKPUTTIB Ha
MeTanax Ta KepamiLli.

29. TexHonoria kepamiku Ta BOrHeTpuBiB. Bupo6HMUTBO O6yAiBeNIbHOT Kepamiku.
dapdopo-dasHcoBe BMPOOHMLUTBO. BUPOOHULTBO TEXHIYHOT KepamiKym Ha OCHOBI
YMUCTUX OKCUAIB. BMPOOHMUTBO Pi3HMX BUAIB BOTHETPUBIB.

30. TexHonorig  B’Kyunmx  matepianiB.  BUpOOHUUTBO  MOPTAAHALEMEHTY.
Bypo6HNLTBO TiMNCcoBUX B’AXKyunx marepianis. BUpobHMULTBO OyfiBesibHOro BarHa.
Bypo6bHNLTBO BMPOGIB 3 B HKYUUX.

Po3gin 7. XiMiyHi TexHOMOorii NoNIMEPHMX | KOMMNO3MLINHUX MaTepianis

1 3arasibHi BILOMOCTI NpPO BWUCOKOMOSMEKYNAPHI crnonykn (BMC) Ta nonimepHi
KoMnosuuinHi - matepianm  (MKM). Micuye nonimepis 1a MKM cepes iHWKNX
KOHCTPYKUiNHNX MaTepianiB. CyyacHWUiA cTaH BUPOOHULTBA. TeHAeHL T pO3BMTKY Ta
MainbyTHI NMepcreKTUBN.

2. bynosa nonimepis Ta NMKM. OcHoBM knacuikauii Ta HomeHknatypa BMC Ta
MKM. MeTtoan OoTpyMMaHHA nofiMepis. Bnave meTody CUMHTe3y NosiMepiB Ha 1X
CTPYKTYpY Ta BNacTUBOCTI.

3. ArperatHi Ta (Qi3M4Hi CcTaHM nonimepi. CKIONOAIOHWUIA, B’A3KO-TEKYUUA Ta
BMCOKOENaCTUYHWIA CTaHX noniMepiB. Mogeni B’A3K0-NPYy>KHOCTi. OCHOBHI (i3NyHi
B/IaCTMBOCTI NONIMePIB.

4. BigMIHHOCTI nonimepiB Bif HN3bKOMOJEKYNIAPHUX CronyK. OcobaMBOCTI XiMIYHMX
peakuiin nonimepis. MNonimep-aHanoriyHi nepetTBopeHHsA. OfepXaHHA TPUBUMIPHUX
nonimepis. Peakuii 4eCcTpyKUIT nonimMepis.

5. Mnactuikauis nonimepis. Buam nnactugikauii. OCHOBHI TN NAacTUQIKaTOPIB.
Bnnue nnactuikaTopis Ha CTPYKTYPY MOMIIMEPHMX KOMMO3ULIAHUX MaTepiaisB Ta
X BNacTMBOCTI.

6. HanoBHtOBaui, L0 3aCTOCOBYHOTLCA MPY BUPOOHWULTBI NONIMEPHUX KOMMNO3ULLIAHNX
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martepianis. 3araibHi  BMMOrn. MiHepanbHi Ta OpraHiyHi  HamoBHIOBaul. 1X
XapaKTepucTKa, 06M1acTi  BMKOPWUCTaHHA. HamoBHIOBaYi, WO apMykTb, iX
OTPVMaHHS, BacTMBOCTI, 0611aCTi 3aCTOCYBaHHS.

7. @i3MKO-XiMiYHI OCHOBM CTBOPEHHS MOMIMEPHUX KOMMO3ULINHUX MaTepianis..
[MoHATTS agresii Ta aAresiinHOI MILHOCTI. 3MOYyBaHHS i PO3TiKaHHA aAresvBy Mo
noBepxHi cybcTpaty. Cuam MonekynsapHOT B3aEMOZIT Ha KOPAOHI po3giny nonimep-
HanoBHOBaY.

8. PagmkanbHa nonimepusadis. IHriditopn nonimepusadii. Perynatopu nonimepumsawii.
Kononimepusauis. KiHeTrka kononimepusauii. KatioHHa I aHioHHa noniMepusadii.
KomnnekcHi  cnonykM B KaTiOHHIW nonimepu3auii. IHILitOBaHHA B aHIOHHIW
nonimepm3sauii. PeakuiitHa 30aTHICTb i XiMiYHa 6ya0Ba MOHOMEPIB.

9. [emopmauia nonimepis. Buan pedopmauii nonimepis. MexaHiyHa MILHICTb.
Mpy>kHa pfegopmania. 3akoH [yka. Mopgynb FOHra. KoedqiuieHT [lyacoHa.
3anexxHicTb gedhopmaLii Bif Hanpy>keHHa. Aaresis.

10. CknonogiobHuin i KpucTaniyHWiA CcTaH noniMepiB. PenakcauiiHWii - XapakTep
npoLecy CknyBaHHA. MexaHi3M MpoLecy CKNyBaHHA. TepMoAuMHaMiyHa | KIHETUYHA
FHYYKiCTb. KpucTaniuyHuii cTaH nonimepis. HagMonekynspHa CTpyKTypa nosnimepis.

11. Kayuyku. Knacudikauis, Metoau ogepxaHHs. OCHOBHI BMacTMBOCTI. Oco6/IMBOCTI
CTPYKTYPWU PI3HMX TUNIB KayyyKiB. TeHAeHUIT pO3BUTKY. TepmoenacTtonsiacTtu.
O6nacTi 3aCTOCyBaHHS.

12. 13onpeHoBi Kayyyku. OCHOBHI Tunu. Oco6aMBOCTI  CTPyKTypu. Cnocobu
OTPUMaHHA. TeXHO/OrYHI Ta TEXHIYHI BMACTMBOCTI KOMMO3ULINHUX MaTepianiB Ha
OCHOBI 130NPEHOBMX Kay4yKiB.

13. bytapgieHoBi Ta OyTafieH-CTUPO/NbHI  Kayydykn. OCHOBHI Tunu. OcCo6/MBOCTI
CTPyKTYpu. Crocobu OTpumaHHA. TexHOMOoriYHi  Ta TexHiYyHi  BfacTMBOCTI
KOMMO3ULLIHMX MaTepianiB Ha OCHOBI LIMX Kay4yKiB.

14. TonspHi kKapbonaHutorosi Kay4dyku. OCHOBHI Tunn. OcCoBAMBOCTI CTPYKTYpW.
Cnocobn otpumaHHsA. Oco6MMBOCTI TEXHOMOTIYHMX Ta TEXHIYHUX BMACTUBOCTI
KOMMO3ULIMHWX MaTepiasiB Ha OCHOBI MOMAPHUX Kay4yKiB.

15. BynkaHisauis enactomepis. XimiaMm npouecy. OCHOBI IHTPefieHTU BY/KaHI3yHUOol
rpynu. Bnave cknagy BY/IKaHI3yHUOI TpynyM Ha BAACTMBOCTI  KOMMO3ULINHUX
marepiasiiB Ha OCHOBI e/lacTOMepiB.

16. IHrpegieHT cneuianbHOrO MPU3HAYeHHA: MPOTUCTaptoBadi, MoaudikaTopu,
TEXHOMOriYHI fo6aBKK, nnacTudikaropu. MexaHiam aii. Oco6MBOCTI 3aCTOCYBaHHS
B PI3HUX TMMax eflaCTOMepPHNX MaTepiasis.

17.  TexHonorias BWUrOTOBMIEHHA TymMOBUX CyMiwein. OCHOBHe 06nafHaHHS,
Knacudikalis, 0co61MBOCTI KOHCTPYKUiT. OcobnMBOCTI BUrOTOBMEHHA T[YMOBUX
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CyMiLLIell Ha OCHOBI enacTomMepiB pPi3HOT Bya0BMW.

18. TMpouecn BYysnKaHi3auii enactomepiB. OCHOBHe 06naaHaHHA. TeXHONOrIYHMWiA
npouec  BY/fIKaHi3auii  KOMMO3WULINHWX — enacTOMEepHMX  Martepianis  Pi3HOro
MPU3HAYEHHS.

19. EKCTpy3ist enactoMepHUX MatepianiB. OCHOBHI TN eKCTPYAepPIB AN NepepodKu
rymMoBUX cymilleid. MpusHaveHHA. OCHOBHI TeXHOJOTIYHI NiHIT 4N1A ef1acTOMepPHUX
matepiasiiB 3 BUKOPUCTAHHAM eKCTpyAepiB.

20. TexHonoriyHi npouecn BynKaHizaLii (POPMOBUX Ta HePOPMOBUX €1aCTOMEPHUX
BMPO6iB. OCo6nMBOCTI peLenTypobyayBaHHA T'YMOBUX CyMilLeid A4S Pi3HMX TUNIB
BMPOGIB.

21. TpactmyHi  Macnm 9K 6araTOKOMMOHEHTHI  cuctemwu.  [lonimepn,  LWO
BUKOPUCTOBYHOTLCA 4719 OTpUMaHHA nnactmac. Cymiwi nonimepis. [MNpuHumnu
BMOOPY NosnimMepiB Npy BUTOTOB/IEHHI BUPOOIB.

22. TexHonoria BWrOTOB/IEHHS,, BNAacTMBOCTI Ta 3aCcTOCYyBaHHSA MO/iIOMEdiHIB.
BYpOGHNUTBO  nonieTuneHy  pi3HOT  CTPYKTYpW,  cCrnocobu  noniMepusauii
nonionediHis. BnacTmBOCTI Ta 3aCTOCYBaHHA MOJIETUNEHY Ta MOro KOM MosiiMepiB.

23. TexHonoris BWPOOHMLTBA, BMaCTMBOCTI Ta 3aCTOCYBAHHA MJaCTUYHUX Mac Ha
OCHOBI ~ X/I0POBaHUX  HeHacuyeHWx  Byrnesogis.  Crnocobu  ofepXKaHHS
nonisiHinxnopuay. CTpykTypa nonimepis. lMnactukatn MBX. BnactusocTti Ta
3actocyBaHHA MBX Ta KonosimMepis BiHiNxX0puay.

24. HanoBHeHi Tepmonacti. Bumorun fo 3B’A3yr0uUMx i HanoBHoBa4iB. MaluvHu gns
3MilLlyBaHHA  HaroBHKOBa4iB |  MOMIMEPIB..  3MiWYyBa/ibHi  MalMHW 44
nepemillyBaHHS PiAKUX CUCTEM, TBEPAMX CUMKUX MaTepianiB i B’A3KMX niacTmac.

25. TexHosorisg BMPO6IB METOAOM NUTTA Mif TUCKOM TepmonsacTis. Bumorn fo
nnactMac, WO nepepobnseTbCa AUTTAM Mif TUCKOM. TexXHOMOrivyHMin npouec
BUIOTOB/IEHHS BUPOOGIB NNTTAM Nif TUCKOM.

26. CyTHICTb npouecy ekcTpysii TepmonnacTtiB. 30HW eKcTpygepa. Bwugn
martepiasibHUX NOTOKIB. [poAYyKTUBHICTL EKCTPYepa.

27. TlpecyBaHHA MNONIMEPHUX  KOMMO3UUinHMX Martepianis. CTtagii  npouecy
npecyBaHHA. OCHOBHI TeXHOMOriIYHI NapaMeTpu NPOoLecy npecyBaHHS 11X BMAVB Ha
AKiCTb BMPOOIB.

28. OO6pobka MoniMepHUX MaTtepianiB Ha BaIKOBUX MaluMHax. BasbLtoBaHHS
noniMepHux Matepianis. 3aranbHi MOHATTA. OCHOBHI Mpouecy, WO Bif0yBatOTbCA B
noniMepHMX Marepianax npu 06po6/ieHHI Ha Ba/IKOBMX arperatax.

29. ®opmyBaHHS nnacTMac Ha KanaHapi. KanaHgposuin edekt. OcobnmBocTi poboTu

KanaHapis.
30. /InTta nig TMckoM peakTonnacTis. OcobnmeocTi npouecy. OCHOBHI CTagil nMTTS
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peaKTonnacTiB | TEXHONOriYHI NapameTpu.
4. KPUTEPIT OLIIHKOBAHHA 3HAHb

MiHimanbHa KinbKicTb 6aniB 3a haxoBe BCTYMHE BUMPOOYyBaHHS Cknadae 51 6an,
a MakcumanbHa - 100. Llkana ouiHioBaHHA 3a 100 GanbHOK cucTemoro Ta Ti
BIAANOBIAHICTb HaLliOHaNbHIl | EBPONENCHKIM cucTeMam HaBeaeHa y Tabnuui 1
OcobKn, 3HaHHS SAKMX Oyno OuiHEHO 6anamy HudKYe BCTaHOBNEeHMX [lpaBunamu
npuiomy o ABH3 YAXTY (MiHiManbHa KinbKicTb 6anis gna gonycky 51 6anu), fo
y4yacTi Y KOHKYpPCi Ha 3apaxyBaHHSA He [0MnyCKatoTbCA.

Tabnmusa 1- Y3rogkeHHs OLiHOK

KoHkypcHWUIA  TpaguuiiHa OuiHka BusHayeHHS

6arn OLiHKa ECTB

96-100 BIAMIHHO - BctynHuK Bonogie A BigmiHHO
rMMOOKMMUN | AIEBMMU 3HAHHAMM BiAMiIHHe
HaBYa/IbHOr 0 MaTepiany, BUKOHaHHA fiMe 3
aprymMeHToBaHO BWKOPWUCTOBYE TX He3Ha4HOo0
Y  HeCTaHZapTHUX  cuTyauisx; KiNIbKICTHO MOMWIOK

86-95 BIIbLHO  BOMOAIE  HaykoBumu B : Oy>xxe fobpe - BuULe
TepMiHaMu,  yYMie  3HaxXo4UTM cepeaHbLOro pisHA 3
[pKepena iHpopmavii, aHanisysatu KiflbKOMa
X Ta 3aCTOCOBYBaTH y NOMUNIKaMn

MNPaKTUYHIN  [isnbHOCTI  abo Y
HayKOBO-A0CNIAHI po6OTI

67-85 OOBPE - BCTynHMK Bonogie C [obpe - B uinomy
[AOCTaTHbO MOBHUMU  3HAHHAMM, npasw/ibHa poboTa 3
Bi/lbHO  3aCTOCOBYE  BVBYEHMNA MEeBHOK  KINIbKICTIO
martepiasn y CTaH4apTHMX YMOBax; MOMWNOK

PO3yMI€ OCHOBOMOJIOXHI TeopiT i
(hakTy, NOTIYHO BUCBIT/IIOE
NPUYNHHO-HACNIAKOBI 3B'A3KU
MDK  HUMW; BMIE aHanisysartw,
POOUTN BMCHOBKM A0 TEXHIYHUX
Ta EKOHOMIYHMX PO3paxyHKiB,
MpaBu/bHO BUKOPUCTOBYBATU
TEXHO/MOri0,  CKnagatm  npocTi



Tabnuui, cxemu. Bignosigb 10ro
MOBHa, fIOriYHa, ane 3 AesKUMU
HETOYHOCTAMM

61-66 SAJOBIJIbBHO - BCTynHuk B 3a40BiNIbHO
po3ymie CyTb  AUCUMNIIHMK, HenoraHo, ane 3i
BUABNAE  PO3YMIHHA  OCHOBHUX 3HAYHOK KIJIbKICTHO
MO0XeHb HaBYa/IbHOr 0 HefoNiKiB
martepianly;  MOXe  MOBEPX0BO

51-60 aHanisysatu  nofdii,  cutyauii, E JocTatHbo
poouTK MeBHi BUCHOBKM, BUKOHaHHS
CaMOCTIMHO BIATBOPUTU  BiNbLLY 3a/[10BOJIbHSAE
YyacTMHy wMmartepiany. Bignosigb MiHIMaIbHUM
MOXe OyTu npaswibHa, ane KpuTepism
HefO0CTaTHLO OCMUC/IEHA

<51 HE3ALOBI/IbHO - BCcTynHUK BX He3afoBiflbHO - 3
Masio YCBIAOMNIOE MeTy MOX/IMBICTHO
HaBYa/IbHO-Mi3HaBa/IbHOI CKNaflaHHA
[IANBHOCTI; €nabo OPIEHTYETLCA B (haxoBoro
MOHATTAX, BU3HAYEHHSAX; BCTYMHOIO
CamocCTilHe ornpaioBaHHs BUMPOOYBaHHSA y

HaBYa/lbHOrO Matepiany BUK/NKAE
3HaYHi TpyaHoOLLi; pobutb cnpoby
PO3MOBICTU CyTb 3afaHoro, ane
BIAMNOBIAAE NuLle 3a [0MNOMOroH
BUKNafaya HapiBHI «Tak» UYn «Hi»;
OflHaK MOXe CaMOCTIiHO 3HalTN B
NiAPYYHNKY BIAMNOBIAb

HaCTyMNMHOMY PoL
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Uac BMKOHaHHA OAHOro BapiaHTa NUCLMOBOr0O BCTYMHOr0 BUNPOOYBaHHA 3 rOANHM.
CMNMCOK PEKOMEHAOBAHOI NITEPATYPU

[10 3arasbHOI YacTWHM Nporpamu:
1 Kytenos A.M., BboHgapeBa T.WN., bepeHrapteH M.[. O6waa XuMuyeckas
TEXHONOrnA. YuebHnK. —M.: Bbicwl. WwK., 1990. - 520 c.

2. O6was xummuyeckas TexHosorms. YuebHoe nocobue / Mopg pen. npod.A.B.



AmvenunHa. -M @ Xumng, 1977. - 400 c.

3. XMMKO-TexHo/iornyeckme cuctembl: CuHTe3, ontuMmusaums, ynpasneHue / Mog peg.
.M. MyxneHosa J1.: Xumung, 1986. - 424 c.

4. O6Was Xummyeckass TexHosorns. Y4YebHuk B 2-X uvactax / Tlog ped. WL
MyxneHoBa. Y. . TeopeTnyeckme OCHOBbI XMMWYECKOW TexHonoruu. - M.: BbicLu.
LK., 1984. - 256 c.

5 06wasa xuMmuyeckas TeXHOMNOrmsA. YuebHuk B 2-x dactax / [Mog peg. W.IM.
MyxneHosa. Y. Il. BaxxHeilune XMMmn4yeckue nponssoactea. -M .. Bbicw. WwK., 1984. -
263 C.

6. LlapeBa 3.M., OpnoBa E./. TeopeTuuyeckne OCHOBbI XMMMWYECKOW TEXHOMOIMMN.
YuebHoe nocobme. - Kues: Buwa wk., 1986. - 260 c.

7. PacyeTbl XMMMKO-TEXHOMOMMYECKUX MPOLECcoB. YuebHoe nocobue / Mog pen. W.IT.
MyxneHoBa. - J1.: Xumua, 1982. - 248 c.

8. beckoB B.C., CappoHoB B.C. OO6waa Xummyeckass TEXHONOrMS N OCHOBbI
MPOMbILLIEHHON 3Konoruu. -M .. Xumus, 1999. - 470 c.

9. MeToan po3paxyHKIB Yy TEXHOMOriT HeopraHiyHWX BMPOOHMUTB. HaBYasibHWIA
MOCIOHUK y 2-X YacTuHax / 3a ped. O.A. JTo60iKo i J1.J1. ToBapXXHAHCLKOrO. - XapKiB:
Bua-so HTY “XT1IT, 2001.

10. Kadhapos B.B. IMpuHUMMbI co3faHns 6e30TXOAHbIX XUMUYECKUX NPOU3BOACTB. -
M.: Xumus, 1985. - 288 c.

[l0 cneuianbHOT YaCTUHN NPOrpamu:
Po3gin 1 XiMiYHi TexHONoriT TeXHIYHOT eneKTpoximii

1 AHTponos J1.I. TeopeTnyHa enekTpoximis. -Kuis: JInbigs, 1993. -540 c.

2. Kowenb, M. [, OcHOBY TeopiT eneKTPOXIMIYHIX CUCTEM | npoueciB [ENeKTPOHHWI
pecypc] : MNonHoTtekctoBast 6a3a / M. A. Kowenb. - [OHINpPoneTpoBcbK : YAXTY,
2011.-216¢.

3. CaxHeHko M. [. OcHoBM Teopii KOpO3ii Ta 3axucty mMeTaniB : Haey. noci6. ans
CTYZ. BML,. HaBd. 3akn. / M. [. CaxHeHko, M. B. Begp, T. I'. ApoLwuok; Ha,. TexH. yH-T
"Xapk. nonitexH. iH-T". - X., 2005. - 240 c.

4. ['op6ayos, A. K. TexHiuHa enekTpoximis. YacTnHa 1 ENeKTpoxiMivHi BUPOOHMLTBA
XiMiyHUX npoaykTie : MigpyyHuk / A. K. lop6ayos ; 3a peg. b.I. BainpayHoro. -
Xapkis : Npanop, 2002. - 254c.

5. AknmeHko J1.M., Mopgbinesckaa .., Tkayek 3.A. 3nekTponus sogsl .- M.: Xumug,
1970.-262 c.
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6. AknmeHko J1.M. TonyyeHne BOAOPOAA, KMCMOpPoAa, X/opa v wenoderd. MaXunmus,
1984, 279 c.

7. NpuknagHaa snektpoxumua / Mog ped. A.M. Tomunosa. - MaXumus. - 1984. - 520
C.

8. Kybacos B. /1., baHHVKOB B.B. 3neKTpoxvmmnyeckas TEXHOMOMMSA HeOPraHNYecKmnx
BeLLlecTB. - M.:Xumug, 1989 - 188 c.

9. baimakos HO.B., XXypuH A. W. 3nektpoius B rugpomMeTtannyprum. - M.
MeTannyprus, 1977. - 337 c.

10. Bapbinaes B.H., AacosH M.A., Hukonbcknii B.A. XrMnyeckre NCTOYHUKN TOKa. -
M.: Bbicwasa LLkona, 1990. - 240c.

11. N.A. KegpviHckuia, B.E. Omutprenko, N.A. TpyasaH6B JINTMEBbIE MCTOYHUKN TOKA
-M : DHeproaTommsgat. 1992.

12. bavipauHuii b.1. TexHiuHa enekTpoximia. 4.2. XimiuHi mkepena CTpymy. Xapkis,
HTY XTI, 2003.-174 c.

13.  Kowenbs M. TeopeTuyHi  OCHOBW  €NEKTPOXIMIYHOT  EHepreTuku.
[HinponetposcbK, YAXTY, 2002. -400 c.

14. Cypapukos C.A. BsefeHne B  3/1EKTPOXUMUYECKYID  TEPMOLMHAMUKY
ra/lbBaHNYeCKMX 31IEMEHTOB. - MUHCK.: Bbiclada wkona, 1973. - 207c.

15. TaraHoBa, A. A. [epmeTnYHble XMMWUYECKME WCTOUHUKN TOKa: OINEMEHTbI U
akkymynatopbl. ObopyfoBaHMe A5 UCMbITaHWI M aKcnayaTaumm : CnpaBoyvHuK / A
A. TaraHoBa, KO. /. by6Hos, C. b. Opnos. - CI16. : XumuzgaTt, 2005.

16. TaraHoBa A.A. [uarHoctuka repmetuuHbix XAC. - C-M6.:Xumnsgar, 2007. -
128c.

17. Hedegos B.I'., TlMoniwyk HO.B. EnektpoximiyHa eHepretuka. CBUHUEBI
aKyMy/IATOpU: ynalTyBaHHS, BUPOOHWULTBO, po3paxyHKW. - [HinponeTposcbK.: [ABH3
YAXTY, 2013.-298c.

18. Heepos, B.I. EnektpoximiyHa eHepretuka. JIyXKHi repMeTuuHi akymynsaTopu:
ynalwiTyBaHHs,, BUPOOHWULITBO, PO3pPaxyHKM : HaBYanbHWUIA nocioHuk / B.IM.Hethenos,
FO.B.Moniwyk. - AHinpo : ABH3 YAXTY, 2017. - 177 c.

19. KyHtui O.l. TanbBaHOTexHika: HaBuy. [Moci6HMK. - JIbBiB: BWAaBHWULTBO
HauioHanbHOro yHisepcuteTy «J1bBIBCbKa NosiTexHika», 2004. - 236¢.

20. ENeKTpoximiyHe HaHECEHHS MeTaNeBUX, KOHBEPCIMHUX Ta KOMMO3ULIAHMX
MOKPUTTIB: HaBY. Mocib. and ctya. cred. 7.0916.03 "TexHiyHa enektpoximia™ / B. T.
FABOpCbKNiA [Ta iH] ; Jep>kaBHWil YH-T "JIbBiBCbKa MosiTexHika". - J1. : 2000. -216 c.

Po3gin 2. XimMiyHi TexHonorii nasimea i nannBHO-Mac TUNbHUX MaTepianis
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1 Xvmus HedpTh 1 rasa. Yuebbl, nocobue gna By3os /A..boromonos, A.A.l"aitne,
B.B.M'pomoBa w pgp./ Mog pen. B.A.MNpockypskosa, A.E [pabkuHa. - 2-e u3L,
Mepepabd,- J1.: Xumus, 1989. - 424 c.

2. HectepeHko J1.J1., buptokos HO.B., Jlebeaes B.A. OCHOBbI XUMUN N (IN3NKN
roproumnx nckonaemoix.- K.: Buwa wk., 1987. - 359c.

3. TeopeTMyeCcKMe OCHOBbl XMMMWYECKON TEXHONMOrMU TOPHYMX WCKOMAeMbIX:
YuebHuk ans By3oB / KamHeBa A.U., MNnatoHoB B.B. - M.: Xumusa, 1990.- 288 c.

4. B.N. CapaHuyk, B.B. Owosukuin, .A. BnacoB. ®PU3NKO-XNMUYECKNE OCHOBbI
nepepaboTkn roproumx mckonaembix. [oHeuk: OoHITY, CXigHWiA BUAABHUYNIA AiM,
2001.-304c.

5. XuMu4eckaa TexXHONOrus TBepAbIX Toprounx uckonaemblX. log pen. [.H.
Makaposa, '.[. Xapnamnosuya. - M.: Xumus, 1986. - 493 c.

6. I.A.Xapnamnosny, A.A.KayhmaH. TexHonorus KOKCOXMMWNYECKOro
MPOM3BOACTBA. YUYebHUK a1 By30B. - M.: Metannyprus, 1995. - 384 c.

7. TexHonorns nepepaboTkn HedpT Yactb 1 [MepBuyHas nepepaboTka HedTw/
Mog pea. Mnaronesot O.®., KanyctuHa B.M. - M.: Xumusg, 2006. - 400 c.

8. MaHoBsiH A.K. TexHosornsa nepsuYHOM MepepaboTkn HepTU U MPUPOSHOrO
raza. - M.: Xumums, 2001.-568 ¢

9. Ckobno A.WN., MonokaHos HO.K., Bnagmmupos A.WN., LlenkyHos B.A.
[Mpoueccbl 1 annapatbl HegTerasonepepaboTkn 1 Hedprexumnn. - M.: Hegpa, 2000. -
677 c.

10. KamuHckuin O.@. 'nybokad nepepaboTka He(hTW. TexXHOMOrnyeckne u
39KOHOMMYecKMe acnekTbl. - M.: TexHuka, 2001.

11. KanyctvH B.M., PyauH M.I. XyMusi 1 TeEXHONOIMSA nepepaboTky HedpTw.
M.: Xumms, 2013. - 496 c.

12. Maitepc P.A. OCHOBHbIe npoLecchl HehTernepepaboTKM.
CnpaBoyHuK.:nep. C  aHrn..3 n3g./P.A.Maepc 1 [p.LIOA.pea. 0.9.
I"naronesoin,O.INM./1bikoBa. - CI16.: LLOM «Mpodeccusi», 2012. -944c.
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