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1. MOACHKOBAJIbHA 3ATMMMNCKA

MeToro (haxoBOro BCTYMHOro BMNPOOYBaHHA € KOMIJIEKCHA MNepeBipka 3HaHb
0Ci0, AKi 62)Kat0Tb MPOJOBXKMUTI HaBYaHHA 4715 3000YTTA CTYNeHs AoKTopa (hinocogii 3a
cneyianbHICTIO 161 XiMiyHi TeXHONOrIT Ta iHXeHepis Ha 6a3i NOBHOT BULLOT OCBITK 3a
OCBITHIM CTyrMeHeM «MaricTp»/0CBITHbOKBasTi(DiKaLiiHUM PIBHEM «CneLianicT».

BCTYNMHVMK MOBMHEH MPOAEMOHCTPYBATU  (PyHAAMEHTaslbHIi  Ta  NpoeciiHo-
OPIEHTOBAHI BMiHHA Ta 3HaHHSA LWOAO 3ara/lbHNUX NPUHUMMIB | 3aKOHOMIPHOCTER XiMiKO-
TEXHONOTIYHUX NPOLECiB, PO3PO6KM Ta (PYHKUIOHYBaHHS  Cy4YacCHUX  XIMIYHUX
BUPOOHMUTB, SKi 3a0e3MeyytoTb TEXHIYHO, EKOHOMIYHO |1 Couia/ibHO AOUifbHY
MepepooKy CUPOBUHM 3a YHaCTHO XIMIYHKX | PI3UKO-XIMIYHNX NEpeTBOPeHb Y NPeaMeTH
CMOXMBAHHA Ta 3ac06M BMPOGHMLTBA, a TakKoX Crocobu pPo3B’A3aHHA IHXKEHEPHO-
TEXHOMOMYHMX 3aBfaHb 3a OCBITHIMM nporpamamu crieyianbHocTi 161 XiMiyHi
TEXHO/OTIT Ta IHXeHepis.

OcBiTHI nporpamMu, WO BWHOCATLCA Ha icnuT, 6a3yroTbCid Ha KOMMEKCH'
3ara/ibHOOCBITHIX | cneuiaibHUX AUCUMNIH | € OCHOBHUMMU A/1A BUPILLEHHA HaYKOBUX
Ta iHXXeHepHO-NpUKNagHUX npobnemM, NOB'A3aHMX 3 (DYHKLIOHYBAHHAM BIAMOBILHNX

BUPOGHULITB.



2. SATAJIbHI NMOJTOXXEHHA

MigrotoBka B acnipaHTypi nepefbavyae BUMKOHaHHS 0OCO60K  BifnoOBiAHOT
OCBITHbO-HaYKOBOI nporpamu 3a cneujiasibHicTio 161 XimidHI TeXHONOrIT Ta IHXeHepis
Ta [MPOBEAEHHA BACHOrO0 HAyKOBOro [JOC/MifKeHHA. HeBif’eMHOO  CK/1afoBoHo
OCBiTHbO-HAyKOBOI MporpaMu acnipaHTypu € NiArotoBka Ta ny6sikauis HayKoBMX
crarei.

AcnipaHTV NPOBOAATL HAYKOBI LOCMIMKEHHA 3rigHO 3 iHAMBILYa/TbHUM M1aHOM
HayKOBOT pO60TH, B AKOMY BU3HAYaOTLCA 3MICT, CTPOKM BUKOHAHHSA Ta 06CAT HayKOBUX
POGIT, a TAKOXX 3an/1aHOBaHW CTPOK 3aXMUCTY AucepTauil NpoTAroM CTPOKY MiAroTOBKM
B acnipaHTypi.

IHAMBIAYa/IbHUIA NMaH HAyKOBOT PO6OTU MOrOAKYeETbCA 3400yBayeM 3 10ro
HayKOBMM KepiBHMKOM Ta 3aTBEPLKYETbCA BYEHOK Pajol0 BULLOMO HaBYa/bHOIO
3aKnafy abo BYEHOK Paforo BifMoOBIAHOrO CTPYKTYPHOro Migpo3ainy npoTaroM ABOX
MiCALIB 3 HA 3apaxyBaHHSA 3400yBaHa [j0 BMLLOro HaBYa/IbHOTO 3aKnagy.

IHAMBIAYya/IbHWUIA MNaH  HayKoBOi pob0TM € 060B’A3KOBUM [0 BWKOHAHHS
3006yBayeM BifAMOBIAHOIO CTYMNeHs | BUKOPUCTOBYETLCA A9 OLiHKOBAHHSA YCMILLHOCTI
3annaHoBaHOT HayKoBOiI poboTHw.

[MopyLUeHHsA CTPOKIB BUKOHAHHA iHAMBILYanbHOro njiaHy HayKoBOi po60oTn 6e3
MOBKHUX MPUYMH, MepefdavyeHNX 3aKOHOLABCTBOM, MOXe OyTW nigcTaBo0 A1
YXBa/leHHA BYEHOK Pajo0 BULLOM0 HaBYa/IbHOrO 3aK/afy PiLLeHHSA Mpo BiApaxyBaHHS
acnipaHra.

Oco6a, AKa paHille HaBYasiacs B acrnipaHTypi 3a Aep>KaBHUM 3aMOBJIEHHAM i He
3axucTuniaca abo byna BigpaxoBaHa 3 Hel 4OCTPOKOBO, Ma€ MpPaBO Ha MOBTOPHMWIA BCTYM
[0 acnipaHTypy 3a [epXXaBHUM 3aMOB/IEHHAM /LU 33 YMOBM BifLIKOALYBaHHA KOLUTIB,
BUTPaYeHnX Ha Ti NigroToBKy, Y BU3HayeHOMYy KabiHeToM MIHICTPIB YKpaiHU NOpsaKYy.

[ligrotoBka B acnipaHTypi 3aBepLUyeTbCA 3axXMCTOM HAYKOBUX [OCATHEHb

acripaHTa B crieljiasii3oBaHii BUeHii pagj.



3. MEPENIK NMNTAHb 40O BCTYTIHOIO ICTINTY
3.1 MnTaHHA [o 3aranbHOI YacTUHU Nporpamu

1 BwusHayeHHA XiMIYHOT TexHosnorii AK Hayku. [lpegmMeT, MeTa Ta MeTOAM
LOCNIKEHHA XIMIYHOT TEXHONOT T,

2. Bu3HayeHHa XiMi4YHOro BUPOOHMUTBA AK CyKynHocTi XTI [puknagy Ximiko-
TEXHONOriYHUX npoueciB. CTpyKTypa XiMiYHOrO BMPOGHMLTBA, MPU3HAYEHHS KOro
(PYHKUIOHa/IbHUX YaCTUH.

3. Kputepii edektmsHocTi XTI1: CTyniHb NEPeTBOPEHHA Ta BUXI4 NPOAYKTY.
PO3paxyHOK CTyMeHs MepeTBOPEHHA OAHOr0 peareHTy Mo CTYMNeHH MepeTBOPeHHS
IHWoro peareHTy. [puKNagn BU3HAYEHHA BUXOLY MPOAYKTY B HEOOOPOTHUX |
060POTHMX peakLisiX.

4. CtexioMeTpia XiMIYHUX MepeTBOpeHb. [MOHATTA “XiIMIYHOT 3MIHHOI” | KIHOYOBOIro
KOMMOHEHTY peakuii. MOHATTA | NpUKiaam NPoCTMX i CKNagHUX XiMiYHUX peakLjii.

5. Anre6paiyHa ¢hopma piBHAHHA XiMIYHOT peakuii. MatpuyHa ¢opma anrebpaiyHoro
PIBHAHHA XiMiYHOT peakuii. BasnuCHa cuCTeMa CTEXiOMETPUUHMX peakuiid. i
MPU3HAYeHHs | NpaBunia CKnagaHHs.

6. TexHOMOriYHi pPo3paxyHKM Ha OCHOBI TepMOAMHAMIYHUX 3aKOHOMIPHOCTEM
XiMIYHUX MepeTBOpPeHb. BrU3HaunT MOXIMBICTb nepebiry XimivyHoT peakuii. Mpuknag
PO3paxyHKy PiBHOBaXXHOIO CTYMeHK MepeTBOPeHHS MO KOHCTaHTI piBHOBArv XimiyHo1
peakLii.

7. Crnocobun 3MiHM PIBHOB&KHOrO nepeTBopeHHs. [MpuHumn Jle Llatense. Bnivs
KOHLIeHTpaLii KOMMOHEHTIB, Temnepatypu 1| TWUCKY Ha PIiBHOBaXHY CTYMiHb
MepeTBOPEHHS.

8. TexHONoriyHi po3paxyHKM Ha OCHOBI KIHETMYHMX 3aKOHOMIPHOCTEM XIMIYHUX
nepeTBopeHb. Cxema MepeTBOPEHHS PEYOBUMH i 11 NpU3HaYeHHs. MOHATTA LIBWAKOCTI
MEePeTBOPEHHS PEYOBUH i LUBUAKOCTI XiMIYHOT peakLii.

9. Wo Take XiMiYHMIA peakTop i MOro npusHaveHHA. OCHOBHI BMAWM MPOMUCIOBUX
XiMiYHMX peakTopiB. MaremaTuyHe MOZLENOBAHHA AK MEeTOA AOCNIAXKEHHS XIMIYHUX
MPOLIECiB i peakTopis.

10. T'omoreHHi XTI1. 3aneXHIiCTb LIBWAKOCTI MPOCTOI HEOOOPOTHOT i 0BGOPOTHOI
peakuii Bif KOHLUEHTpauil BWXIAHOT pPeyvyoBUHW, 11 CTYMEHI MepeTBOPeHHs |
Temrnepartypu.

11. TomoreHHi XTIl 3anexHIiCTb LWBWAKOCTI  OBOPOTHUX  EK30TEPMIYHUX i
eHOTepPMIYHMX peakuiin BigTemnepatypu. Cnocib iHTeHcudikayii (NigBULLEHHS
LUBWAKOCTI) NPOLECIB A/ 060POTHMX EK30TEPMIYHUX | EHAOTEPMIYHMX peaKLil.



12. TeteporeHHi XTI Ttuny “ra3 (abo pigvHa) - MOBHICTIO pearyrounii TBEPAWNA
peareHT”. MaTemaTWUyHa MoAe/b NPOLLECY B TaKUX CUCTEMAX.

13. T'eteporeHHi XTI Tnny “ras (abo piguHa) - He MOBHICTHO pearywuuii TBEpAUiA
peareHT”. MatemMaTnyHa MOfenb NPoLecy B TakKMUX CUCTEMaX.

14. TeteporeHHi XTI Tuny “ras-pigmHa”. Cnocobu KOHTaKTy (ha3 B reTeporeHHmMx
cuctemax “ras-pigMHa”, WO BMKOPUCTOBYHKOTHLCA B MPOMWUCIOBOCTI. MartemaTuyHa
MOZe/Nb MPOLeCy B TaKMUX CUCTEMAX.

15. KaTa/liTMYHUA  XiMIYHWIA NPOLEC: CYTHICTb KaTa/liTUYHOT AiT, Knacudikayis
KaTaniTUYHNX NPOLIECIB.

16. KartanitnuHi  reteporeHHi XTI, XapakTepuCTUKM MOPUCTOI  CTPYKTYpU
KaTasizatopis. Mofenb KBa3iroMoreHHoro cepefoBuLLa A4 nopucToro Kartanisaropy.

17. Tennosi sABuWAa B XiMiYHOMY nMpoueci. MaTtematMyHa mopenb afiabaTMyHOro
XiMIYHOr0 Mpouecy B reTeporeHHi cuctemi. MoHATTA “agiabaTMyHOro posirpisy”.
HeogHO3HAYHICTb | ricTepe3nc cTauioHapHUX peXumis B afiabaTMyHUX XiMIYHUX
npouecax. TemnepaTypu 3anaitoBaHHS | 3racaHHs.

18. Knacugikauis XiMIYHUX peakTopiB MO BWAY MNOTOKIB, XapakTepy T1X pyxy,
TemnepaTypHOMY i TEM/I0BOMY PeXMMaM.

19. MarematunyHe MOAENHOBaHHA XIMIYHMX peakTopiB: asroputM nobyfoBu mogeni
XiMIYHOro npoLecy y peakTopi. PiBHAHHS MaTepiaibHOro i TeMI0BOro 6anaHcis.

20. 130TepMiYHMIA pexxuM npouecy B XiMIYHOMY peakTopi. MaTematuyHa MOZeSb
peakTopy ifeasibHOro 3MillyBaHHA MepioAVMYHOI AiT. XapakTepucTUyHe PIBHAHHA PI3-
.

21. 130TEpMiYHMIA peXxxuM npouecy B XiMIYHOMY peakTopi. MaTtematumyHa MOZefb
peakTopy ifeanbHOro 3MillyBaHHA 6e3ynMHHOT Aji. XapakTepucTuyHe piBHAHHA P13-0.
22. 130TepMiYHMIA pexxuM npouecy B XiMIYHOMY peakTopi. MaTematmyHa MOZenb
PeaKTopy ifeaslbHOro BUTUCHEHHSA. XapaKTepnucTuyHe piBHAHHA PIB.

23. Kackaam ximiyHnx peakTtopis. Mogeni Kackafy peaktopis ifeasibHOro BUTUCHEHHS
| KacKagy peakTopiB i4easlbHOro 3MiLLyBaHHS.

24. 130TepMIYHMIA peXXMM npouecy B XiMiYHOMY peakTtopi. TMOpiBHAHHA 6e3ynUHHNX
npouecis y P13-6 i PIB.

25. Hei3oTepMiyHMiA pexxnM npouecy B XiMiYHOMY peakTopi. MatemaTuyHa MoZenb
ANA npouecy Tensionepeiayi BpeakTopi igeabHOro 3MillyBaHHS nepiognYHoI Al

26. Hei3oTepMiyHMI peXXnm npouecy B XiMIYHOMY peakTopi. MatemaTuyHa MoZesb
ANs npouecy Tensonepeaayi B peakTopi ifeanbHOro 3amMilyBaHHs 6e3ynuHHOT Aji.

27. Hei3oTepMiyHMiA pexxnm npouecy B XiMiYHOMY peaktopi. MaTemaTuyHa MOZesb
[N19 npoLecy Tenonepedadi B peakTopi i4easibHOro BUTUCHEHHS.

28. PiBHSIHHA TensjoBoro 6anaHcy Ans agiabaTMyHOro peXkmmy npouecy B XiMiYHOMY



peakTopi. HeogHO3HAUHICTb i CTINKICTb CTaLiOHApPHUX PEXMMIB.

29. T1OpIBHAHHA peXxumiB i4eailbHOro 3MillyBaHHA | 14ealbHOr0 BWUTUCHEHHA B
I30TepMIYHMX i afiabaTMYHNX YMOBaxX NPOTiKaHHSA XiMIYHOro npoLecy.

30. TMoHATTA XIMIKO-TEXHONOTIYHOT cuctemn. [lepeBarn BMBYEHHA XiMIYHOro
BUPOGHMLTBA AK CyKynHocTi nigeuctem XTC. Etann BuByeHHss XTC. OCHOBHI
MOHATTA | BW3HAYeHHA CuUCTeMHOro nigxogy B pocnipkeHHi XTC. TloHATTA
“napameTpiB NOTOKY” | “cTaHy enemeHTy XTC”. AHani3 i cuHTe3 XTC.

3.2 MNnTaHHA fo cnewianbHOT YacTUHKM nporpamm

Po3gin L XimMiyHi TexXHONOoriT TexHIYHOT eneKTpoximii

1. OCHOBHI BIAMIHHOCTI XIMIYHMX | eNeKTPOXIMIYHMX peakuiil. MNpoBIAHMKN NEPLUOrO i
apyroro pogy. EnektpoximiyHakomipka. AHoAM 1 Katoau. HaeecTn npuknagn
aHofIB | KaTOAIB B efleKTposidepax i XiMiYHUX LKepenax cTpymy. Bkasatn Ha 3HaK
X 3apagy.

2. 3akoHW Papaged. EnekTpoxiMiyHWIA eKBIBaJIEHT, OAMHMLI AOr0 BUMIpY. UM Moxe
OfHa | Ta X peyoBMHa MaTu Pi3HI eneKTPoOXiMiYHI eKBiBasieHTU? HasecTu
npuKnagu.

3. KynoHometpid. BaroBuiA MigHWin 1 CPIOGHWIA  KyNOHOMeTpW.  TutpauiiiHi
KynoHomeTpu. [Ma30BMi KynoHOMETP. byaoBa. ENeKTpofHi peakuil, enekTpoau,
eIeKTPONITU. BU3HaueHHA KifIbKOCTI eNeKTPUKN.

4. Enektponitv. PiAvHHI, BOAHI 1 HeBOoAHI. TBepai, KpuCTaliyHi | amMopgHi.
Oco6nMBOCTI TX 3aCTOCYBaHHS.

5 Oudysis i mirpayia. OCHOBHI NOHATTA. 3akoH ®ika. [MOHATTA abCOMOTHOI
LUBMAKOCTI pyXy IOHIB | pyX/MBOCTI. 3B'A30K KOeMIUIEHTIB Andysii 3 pyXInBICTHO
IOHIB. PiBHAHHA HepHcTa-EMHWTeNHA.

6. Ondyy3inHNIA NOTeHUian, NPUYUHNA BUHUKHEHHS | BE/TMYMHA.

7. TloHATTA nNWTOMOI |1 E€KBIB/IEHTHOT efIeKTponpoBigHOCTI. MeTtoan BUMIpYy
efleKTponposigHOCTI. MocToBa cxema. YoTupreneKTpogHaKoMipKa.

8. MMoHATTA enekTpoxiMiyHOro noteHuiany. MNoteHuyiann BonbTa i NanbBaHi. Bnnve
TemnepaTypu, CKnagy i KOHLUeHTpawiT po3ymHy Ha BeIMYMHY noTeHuiana. PiBHAHHA
HepHcTa.

9. PiBHAHHA Tadens. KoediuieHTn a i by piBHAHHI Tagens. BusHauyeHHA KiIHETUYHMX
XapaKTePUCTMK npouecy (CTPYmM 0OMIHY, KOeMILiEHT NepeHeceHHs) No PIBHAHHIO
Tadens.

10. Knacudpikauis ranbBaHiYHUX MOKPUTTIB 3a CMOCOOOM HaHECEHHS, MO XapakTepy
3aXMCHOT [AiT, NpU3HAYeHHK Ta IHWKM BnactmeocTAM. Cdepn 3acTOCYBaHHSA



11.

12.

13.

14.

15.

16.

17.

18.

19.

rasibBaHOMOKPUTTIB.

MexaHi3m npouecy Kpuctanisauii nokputTiB. OCHOBHI CTafii yTBOPeHHSs
METa/IeBOr0 MOKPUTTA. Bnaue cniBBIAHOLIEHHS LUBMAKOCTEN YTBOPEHHS 3apO/KiB
KPWCTaniB 11X PiCT Ha BNacTMBOCTI ra/ibBaHIYHOI0 NMOKPUTTSA, LLIO YTBOPHOETLCS.

Bnaves CTpyKTypu MeTany-OCHOBWM Ha CTPYKTYpy ocagiB. Brnavs npupoam i
KOHLIEHTpaLIT eNeKTPOoNiTy Ha CTPYKTYpPY Ocajis.

Bnave pexumy enektponisy (WiNbHICTb CTPyMy, TemrnepaTypa, nepemillyBaHHS
e/IeKTPONITY) Ha CTPYKTYPY | AKICTb OTPMMYBaHOI0 MOKPUTTS.

Posnogin cTpymy | MeTasly MO MOBEpXHi [feTaneil. Poscitooya 30aTHICTb
enekTponity. Bnave reometpii getanein i MiXXKeNeKTpoAHOT BIACTaHI Ha po3noAin
CTPYMY MO NOBEPXHI AeTari.

MeToan nonepefHbOi MIATOTOBKM AeTasiel nepef HaHECeHHAM MOKPUTTIB.
MexaHiyHa 06pobOKa: ranToBKa, MICKOCTPYMMHHA 06poOKa, BIGPOOOPOOKA,
KpaueBaHHs, LWNiPyBaHHA, nonipyBaHHA. XiMidyHa 00poOKa: 3HEXMPHOBAHHS,
TpaBneHHs, aKTuBalis (AekanipyBaHHS).

PaiHyBaHHs Mmifi. KopoTka cxema TexHOMoriyHoro npouecy. [llpouecn Ha
enekTpogax. MiaroToBka i OUMLLEHHS eNeKTPONITY.

PathiHyBaHHs1 Hikento. Cknag 4opHOBOro aHoga. [lpouecn Ha enekTpodax.
OpraHizauisa enektponisy. OuulleHHA enekTponiTy Big IOHIB Migl, 3aniza i
KOGasbTy.

[MigpoenekTpoMeTanypria UMHKY. MpuHUMNOBa TeXHOMOriYHa cxema. Mpouecn Ha
efleKTpoJax, Martepian eneKTpodiB, CKNam efleKTPoniTy.

OTpumaHHsA Agiokengy wmapradHuo EAM-1 ta EOM-2: cknaf enekTponity,
TEXHO/IOT1YHI napaMeTpu, NPUHLMMOBI BiAMIHHOCTI.

Po3ain 2. XiMiyHi TexHonorii nasimea i NnaiMBHO-Mac TUNbHUX MaTepianis

1 ENeMeHTHWI, (pakuilHUiA Ta XIMIYHWMIA cKnag HadTy i rasy. XiMmivHi Ta
TEXHOMOrIYHI  Knacuikauii HadpTh. PisnyHI BNacTMBOCTI HagTW, rasy Ta
HalhTOBUX (hpaKLiiA.

2. TennoTeBopHa 3[4aTHICTb MNPUPOAHMX rasiB, HaT Ta HaTONPOAYKTIB. MeToan
PO3paxyHKY Ta eKCrepuMeHTa/IbHOrO BU3HAYEHHS.

3. BmicT ByrneBofHiB B Haptax, MPUPOLHUX i MOMYTHUX rasax. [a3onofi6Hi,
pigKi Ta TBepAi ByrnesofHi. ®i3nyHi Ta XiMiYHI BMACTUBOCTI, METOAM
BUAINEHHA Ta HANPAMKKW 3aCTOCYBaHHS.

4. Cipko-. KnceHb- Ta a30TBMICTHI peyoBUHWN. BMICT y (hpakuisx HagTn. PisnyHi
Ta XiMiYHI BNacTMBOCTI, MeTOAM aHani3y, 3acToCyBaHHA. BnamB Ha fAKICTb



HagTonpoaykTiB. [i6puaHi cnonykn HagpTh. BMICT B Hagtax Ta pO3noais
HaToBMM (hpakuism. CTpyKTypa Ta BNacTUBOCTI.

5. BmicT cmonucto-acthasibToBMX PevyoBUH B HaTax Ta Ha(TOBUX (PpakLisX.
Knacugikauia CMOIUCTO-aCcpaibTOBMX PEYOBUH MO BiAHOLLEHHIO A0 Pi3HMX
PO34YNHHVKIB.

6. MiHepasibHI KOMMOHeHTU HagTh. MIKPOKOMMOHEHTWN, COMi HeOopraHiyHMX Ta
opraHivyHuX KucnotT. Boga Hadtv. Brnnave Ha AKICTb HAPTONPOAYKTIB, METOAN
aHanisy.

7. Ctpykrtypa i 6ygosa TI'K. CTpyKTypHi MoaudiKauii Byrfieuto: anmas, rpadir,
KapOiH, (ynepeHn. CTpYKTypHi Mogeni OyfoBW TBEPAUX FOPHOUMX KOMa/MH.
CyyaCHi ysBfIeHHA nNpo XiMiyHy Oy[oBYy PpeyoBMH TYMyCOBOro Ta
canponeniToBoro BYrinss.

8. CyuacHi npomucnosi Knacudikauii Byrinag. TexHOMOriYHI - Knacudikadii.
MixHapoaHi Knacugikauii. Hosa kKnacudikauis Byrifnng YkpaiHu.

9. lNepeTBOpPEHHA rOpHYMX KOMaIMH Nif BNAVBOM Temnepatypu. TepMiyHa
pectpykuis TIK. 3akOHOMIPHOCTI poO3Kiagy Crnoayk Pi3HUX CTPYKTYp B
yMoBax Harpisy. MexaHi3m MepeTBOpPeHHs OpraHiYHMX PevyoBUH Mif BrNJIMBOM
TemnepaTypu. OCHOBHI CTajil NepeTBOPEHHsI OpraHiYHNX PevyoBWUH BYTINNSA B
KOKC.

10.MnacTMyHMin - cTaH | CNiKAMBICTL  BYrinnsa.  BnactmeocTi  Byrinng B
NIaCTUYHOMY CTaHi: B’A3KICTb, ra30NPOHUK/AMBICTb, AMHAMIKa ra3oBUAINEHHS,
TemnepaTypHi IHTepBaiM, TUCK pPO3NUpPaHHA Ta iH. MexaHi3m nepexony
BYTiN/A B NNacTUYHMIA cTaH. CrikaHHA BYTiNsA Ta YTBOPEHHS KOKCy. MeTtoau
BU3HAYEHHA  CNIKNMBOCTI.  KOKCyBaHHS,  (popMyBaHHA  CTPYKTypu Ta
BNIAaCTUBOCTI  TBEPAUX 3a/IMWIKIB. [1epeTBOpPeHHA HamniBKOKCY B  KOKC,
(bopMyBaHHA  MILHOCTI  KYCKOBMX MaTepiafiiB. TexHOMOriyHi  akrtopu
YNpaBiHHA AKICTIO KOKCY.

11. ®i3nyHi, XiMiyHI, (i3MKO-XiMIYHI Ta (i3NKO-MexaHiuHi BfAaCTUBOCTI KOKCY.
Po/b | 3HAUYEHHA KOKCY B PI3HUX TEXHOMOTIYHMX NpoLiecax.

12. MigrotoBka HaTK A0 NepepobKKn: NPU3HaYeHHs Ta rofIoBHI eTanu. YcTaHoBKa
cTabinisauii HapTM Ha npomucni. XapakTepucTuka HalT, WO HaAXOAATb 3
npomucnis Ha HI3.

13.3HeBOAHEHHSI Ta 3HECO/NIeHHA HaTM Ha npomucrax. BHyTpilWHbLOTPY6OHA
feemynbcalia Ta YCTAHOBKM TepMOXIMIYHOTO 3HEBOLHEHHS Mif TUCKOM.
3HeconieHHs Hatn Ha HIM3: TexHonoriyHa cxema, HOPMU TEXHOMOTiYHOro
PEXUMY, TON10BHe 001aHaHHSA, XapaKTePUCTMKA AeeMy/braTopis.

14.Mpr3Ha4YeHHa Ta 0CO6/IMBOCTI, HAyKOBI OCHOBWM MnpoLecy. NMeperoHka HapTh 3
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OAHO-, GaraTokpaTHMM Ta MOCTYMOBMM BWMapPOBYBaHHAM. BMavB TUCKY Ta
BaKyyMy Ha MpoLeC MepPeroHKN BYrNeBOLHEBOT CUPOBUHMW. PeKTuikalis,
CXemu pob0oTK NPOCTOI Ta CKNAAHOT PEKTUMDIKALLIHMUX KOMOH.

15. TepmiyHi npouecy nepepobKn HaPTK, CUPOBMHA, FOMOBHI (DAKTOPW MPOLECY,
XIMi3M, TEXHOMIOTIYHI CXeMU, BMKOPUCTaHHA NPOAYKTIB.

16. KataniTMyHWin KPeKIiHr, MPU3HAYeHHs, CUPOBMHA, XIiMI3M MpPOLecy, OCHOBHI
(pakTOopW. Kartanisatopu, NPUYUHU TX OTPYEHHS, METOAM pereHepadil.
BapiaHT peakTOpHMUX OOKIB, LUISXWM PEerytoBaHHA TensoBOro GanaHcy.
LLINAXM BUKOPUCTaHHSA NPOAYKTIB KPEKIHTY.

17. KataniTuyHmin - pugopmiHr  GeH3UHIB, NPU3HAYeHHA MPOLECY, CUPOBUHA,
XiMi3M Ta OCHOBHI (pakTopu, Kartanizatopu. Brnive TensoBoro egekty Ha
TEXHOMOrYHe  ohopMneHHdA.  Knacugikauisa  NpPOMMCNIOBUX — YCTAaHOBOK.
TexHOMOriYHI CXemMu Npouecy BMPOOHULITBA KOMMOHEHTIB BUCOKOOKTAHOBOIO
OEH3UHY, LNAXM PO3BUTKY Ta PEKOHCTPYKUIT.

18. TexHonorii oAep>XXaHHSi BUCOKOOKTAHOBMX KOMIMOHEHTIB GEH3MHIB 3 ra3oBuX
(hpakyin. Ximiam npoueciB, CUPOBUHA, KaTtanizatopu, napameTpu. BapiaHTu
TEXHOMOTIYHUX CXeM MPOLLECY Ta X MOKA3HUKM.

19. igporeHisayinHy npoueck B nepepobui HaTh, NPU3HAYEHHS, XiMi3Mm,
KaTanisatopu, rofioBHi (haktopu npouecis. BapiaHTX TeXHOMOTIUYHUX CXeM,
marepiasibHUI 6anaHc.

20. Teepfie nasMBO SIK CUPOBMHA ANS XiMiYHOI Mepepobkun. BnactmBocTi Ta
(I3NKO-XIMIYHI XapaKTepUCTUKN Kam’aHOro Byrifnga. ChikaHHA | KOKCYBaHHA
Byrinna. Cknaf i po3paxyHoK BYTi/IbHOT LUMXTU A1 KOKCYBaHHS.

21. Cy4acHi MeToau [LOCNIMKEHHA CTpyKTypu Byrinnsa. IK-cnektpockonif. Y®-
CnekTpockonif. AAepHUA  MarHiTHWIA  pe3oHaHC. PeHTreHOCTPYKTYPHUI
aHani3. Macc-crnekTpockonis. ENeKTPOHHWIA CMiH pe30HaHC.

22.0OCHOBHI HanpsMK/ MepepooKn roptoumx KonavH. KokcyBaHHSA. Teopis
CNiKaHHA Ta MpPOLEeCU KOKCOYTBOPEHHSA. [ecTpyKTMBHA rifporeHisauis Ta
TepMiYyHe PO3UYMHeHHs Byrinns. asudikayis Teepgoro nasvea. CUHTe3 Ha
ocHosi CO Ta H2 TeopeTuYHI OCHOBW NpoLiecy.

23. TexHonoria npouecy KOkKcyBaHHA. OCHOBHI  ysiBMIeHHA NpPO  NpoLec
KOKCyBaHHA. KoOKcyBaHHA i (pOpMYyBaHHA CMTOBOrO CK/afy KOKcy. Pifki Ta
rasonofioHi NPoAyKTU KOKCyBaHHSA. BM3HayeHHS MPOAYKTUBHOCTI KOKCOBUX
neyen.

24. BnacTMBOCTI KOKCY Ta MOro 3acToCcyBaHHA. XiMIUYHMIA CKNag Kokcy. Pi3nyHi
B/IaCTMBOCTI KOKCY. Pi3MKO-XiMiYHI BNacTMBOCTI KOkcy. OuiHKa MILUHOCTI Ta
LIHHOCTI KOKcy. TexHonoria OoTpumaHHsi (hOpMOBaHOIO0 MeTanypriiHoro



Kokcy.CnevianbHi BUAM KOKCY. Bumorm [o SIKOCTI KOKCY B /IMBapHOMY Ta
eIeKTPOTePMIYHOMY BMPOOHUUTBAX, A1 arfiomepauii pys Ta B AKOCTI
nobyToBoro nanmea (KPYMHICTb KyCKiB, peakuiiHa 3AaTHICTb, MILHICTb,
nopysaTiCTb,  BMICT  CIpPKW,  BWUXif  NETKUX  PevyoBUH,  30/bHICTb,
e/IeKTPONPOBIAHICTb, BMICT BOMOrM). MeToan BUPOOHMUTBA ChewliasibHUX
BUiIB KOKCY B MPOMMUCNOBUX YMOBaX.

25. XiMIYHI NPOAYKTU KOKCyBaHHA. CKnag Ta BUXIL NeTKMUX XIMIYHUX MPOAYKTIB
KOKCYBaHHSl. ®akTopu, WO 0O0YMOB/MOTL BUXi Ta SAKICTb MPOAYKTIB
KOKCYBaHHS. BMpOGHMLTBO Ta nepepobka cuporo 6eHsony.

26. EHepreTnyHi pecypcu. OCHOBHI TeHAEHUIT B eHepreTU4Hiin cutyauii CBITy.
XapaKktepucTmka i Knacudikauis NepBMHHUX [Kepen eHepril. TpaguuiiHi
pecypcu. HeTpaauuinHi pecypcu. OHOBMKOBaHHI pecypcn. He OHOBMHOBAHHI
pecypcu.

27.Knacugikayis  afibTEPHTUBHUX NavMB | [Kepen CUpPoBUHWU ana X
BUPOOHMUTBA. Buan anbTepHaTMBHMX Masve. AsnbTepHaATMBHI NainBa 3 He
Ha(pTOBOI CMPOBUHW. BMPOBGHULTBO albTEPHATUBHUX MasiMB. XapaKTepucTuka
CUPOBMHU | MPOLECIB MOro nepepobkn. AnbTepHATUBHI NasivBa: nepesaru i
Heponikn.  pobnema  3acTocyBaHHsA.  [lepcnekTMBM — BUPOGHMLTBA |
3aCTOCYyBaHHA a/lbTepHATUBHUX MasvB.

28.0fepXXaHHsA nasvB 3 TBEPAMX roproumx KonasmH. CMpoBUHHA 6as3a TBEpPAUX
roproumx KonasvH. Pecypcu, 3anacu, BuaoOyToK. Bumorm fo Byrinms, sk
CUPOBVHM NS BUPOOHMLTBA a/lbTEPHATMBHOIO MasimBa.

29. AnbTepHaTVBHI nasvMBa 3 MPUPOLHOrO raly Ta pPiSHUX BYrIeBOLHEBUX
(ppakyin. MpupogHui ras. MNponaH-6yTaH. AnMeTunoBuiA ectep i GEH3WH 3
npupogHoro rasy. [MpupofHi ras3oBi rigpatv AK MNOTEHUiMHI  NPUPOAHI
KOMasIMHMW.

30.Ctpareris pauioHa/IbHOr0 BUKOPUCTaHHA MPUPOAHOro rasy Ta  IHWUX
BYI/IEBOJHEBUX CMOMYK Y BUPOGHULTBI CUMHTETMYHOrO PigKOro naavea i
HaniBNPOAYKTIB HaToXiMil. HeTpaguuivHi WNAXU OAEPXKaHHA name i
LIHHUX XiIMIYHMX NPOAYKTIB i3 Pi3HMX BYrneBoAHEBUX (pakuiin. OTpUMaHHS
eKO/IONYHO YMCTOro nasimea i3 HapToBMX 3a/MWKIB. CUHTETUMYHA HadTa 3
BITYMHUX NiCKiB.

31. Manmnea 3 POCANHHOI Ta TBAPUHHOI CUPOBUHM, X (i3MKO-XIMIYHI BIACTUBOCTI.
Pecypcu 6iomacu i wnaxu Ti BUKopucTaHHA. CTaH npo6remmn nepepobku
6iomacn. EKoMOriyHo yncTe nanmeo 3 Giomacwu. bioetaHon i 6iobyTaHoN SK
a/ibTepHaTMBHI nannsa. KOMNOHEHTM MOTOPHOr0O Masnea 3i CNUPTIB HA OCHOBI
biomacw.
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32. PocnvHHI oniT Ta TX cknagHi ectepn. TTOPIBHAHHA  (DI3UKO-  XIMIYHUX
B/IACTUBOCTEN POCNIMHHMX ONilA Ta TX CKNafHNX ecTepiB. 3aCTOCyBaHHA ecTepiB
XUPHUX KUCAOT. Mepesaru Ta Hegoniku. ®Pi3nKo- XiMivHi BAaCTUBOCTI.

33. BogHeBe nanmBo. BupoOHMUTBO BOAHK. EnekTponi3 Bogu. KnacuyHui
e/IEKTPONI3 Y NIY>XKHOMY cepefoBuLLi. ENeKTponi3 i3 3aCTOCYBaHHAM TBEPAMX
MONIMEPHUX  €NEeKTPOMITIB, WO CAYyrywTb OAHOYACHO efIeKTPoNiTOM i
e/IeKTPO/I3HOK  KOMIPKOK. EfekTponisa  BOAAHOI MNapyu Mpu BUCOKUX
Temnepatypax. OTpMMaHHA BOAHIO 3 BUKOPUCTAHHAM TEPMOXIMIYHUX LKNIB.

34. BUKOpUCTaHHA  abTepHATMBHUX Ma/MB 13 3aCTOCYBaHHAM  NaJIMBHUX
enemMeHTiB. MemMbpaHHi NanMBHI efleMeHTU. MeTaHO/bHI NaIMBHI e/IEMEHTN.
BucokoTtemnepaTtypHi TBEpA0OKCUAHI NasfMBHI €lEMEHTU | KOHBEPCIA MeTaHy.
IHLWI BMAW NasIMBHUX efleMeHTiB. EnekTpokaTasi3 B Na/IMBHUX efieMeHTax.

35. EKonoriyHi  npo6niemn 3aCTOCYBaHHS aNbTePHATMBHUX MOTOPHUX NavB.
EKONOriyHi nNokasHWKM AKOCTI NanmB. [paHW4YHI [03M BUKUAIB OBWUTYHIB
aBTOMOOGI/NIB. Pi3nKO-XIMIYHI | eKCnyaTauinHi XapakTepucTUKK TpaguLinHux
| anbTepHaTMBHUX nasme. CymapHa emicisd BYI/IEKMCNOro rasy nig uvac
3aCTOCYBaHHA PI3HUX BWUAIB NaiMB. BUKMAM TOKCUYHWX PEYOBUH Mif 4ac
po60TK 6GEH3MHOBOrO | [AM3e/IbHOTO [ABUrYHa Ha pPi3HMX BuAax naavea.
[MopiBHANbHA XapaKTepUCTUKa PI3HUX BUAIB MasvB.

36. ABTOMOGI/IbHI Ta aBiauiiiHi 6eH3MHW. CupoBMHA Ta MPO6/eMU TEXHONOTIT
BUPOGHMLTBA. 3arasibHi TeXHIYHI BMMOrM [0 aBTOMOOIMIbHMX Ta aBiauiiHMX
GeH3nHiB. AcopTUMeHT. CyyacHi Ta nepcrnekTuBHI 6eH3nHW. PehopMynboBaHi
GeH3nHW.  EkcnnyaTauiiHi - BNacTMBOCTI  GEH3WHIB:  BMMApPOBYBAHICTb,
roproMICTb,  MPOKayyBaHICTb,  CTabIfIbHICTb,  KOPO3iMHICTb.  EKONOriyHi
B/IACTUBOCTI.

37. AunzenbHi nanvea. CMpoBMHaA Ta NPo6eMN TEXHONOTIT BUPOOHNLTBA. 3ara/ibHi
TEXHIYHI  BMMOrM [0  AU3e/IbHUX nanm.  ACOPTUMEHT.  Oco6/MBOCTI
3acTocyBaHHs. Cy4acHi Ta nepcrnekTVBHI AM3enbHi nanmea. EkcnnyatauivHi
B/M1aCTUBOCTI AN3enbHUX NaMB:  BUNAPOBYBAHICTb, rOPHOYICT,
NpPoKavyBaHICTb, CTabiNbHICTb, KOPO3iMHICTb. EKOMOriYHI BNacTMBOCTI.

38. ManmBa [Nd peakTMBHMX [ABUTYHiB. CupoBMHA Ta Mpo6/ieMn TeXHONOrii
BUPOBGHMLTBA. 3arasibHi TEXHIYHI BUMOTY 40 PeaKTUBHUX NavB. ACOPTUMEHT.
CyyacHi Ta nepcrnekTUBHI Nanmea 418 peakTUBHUX ABUTYHIB. EKchnyaTayiiHi
B/IACTMBOCTI: BMMapPOBYBAHICTb, FOPHOYICTb, MPOKavyBaHICTb, CTabI/IbHICTb Ta
CXWMbHICTb [0 YTBOPEHHS BIAKNaAeHb, KOPO3IMHICTL Ta CYMICHICTb i3
HeMeTallYHMMM  MaTepianamu, MPOTMU3HOCHI Ta  3aXWUCHI  BIacTMBOCTI.
EkonoriyHi BNacT1eoCTi.
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39. KoTenbHi  nanuea. 3arasibHi - TeXHIYHI  BUMOTM [0  KOTE/IbHUX  MasivB.
AcopTmMeHT. CyuyacHi Ta MepcrneKkTMBHI KOTenbHI manvea. EkcnnyatauiinHi
B/TACTMBOCTI: BUMapPOBYBAHICTb, FOPHOYICTb, MPOKaYvyBaHICTb, CTabi/NIbHICTb Ta
CXMBHICTb 0 YTBOPEHHS BifKnageHb, KOPO3INHICTb.

40. Ta3onogibHi nasmea. Knacudikauisa. ACOPTUMEHT. 3arajibHi TEXHIYHI BUMOTU
[0 rasonofioHunx nanme, Pi3nKO-XiMIYHI Ta eKcrnayatauiiHi BlacTUBOCTI:
BUMNapPOBYBaHICTb, FOPHOYICTb, NPOKa4yBaHICTb, CTabI/NIbHICTb Ta CXWU/bHICTb
[0 YTBOPEHHSA BiAKNaAeHb, KOPO3IMHICTb Ta CYMICHICTb i3 HemeTaniyHUMU
marepianamu.

41. XiMmoTO/MIOriA  MacTWIbHUX  matepianis.  Knacu@ikauis — MacTUIbHUX
martepianie. 3arasibHa Knacu@ikauis 3a MbkKHapoAHuMM cTaHgaptom 180
6743/0. 3arasibHi  NUTaHHA  BUKOPWUCTAHHA  MACTWIbHMX  MaTepiasis.
EkcnnyaTauiviHi, i3uKo- XiMiYHi BMaCTMBOCTI  MacTWU/IbHUX Matepianis.
KOpoTKi Bi4OMOCTI MpO TepTH Ta 3HOLLYBaHHA MaTepiasiis.

42. XimmoTonoria onme. Knacugikauis onve. ®yHKUIT Ta npusHadeHHdA. Cknag,
OCHOBM  TexHosorii  BMpoOHMUTBA. BuMMOrm [0  ekcnayaTtauiiHux
B/IACTMBOCTEN. 3arasibHi TeXHIYHI BUMOrM [0 0nmB. CyyacHi Ta NnepcreKTUBHI
ONVBMW.

43. XiMmoTo/orifA naacTUYHMX Mactun. Knacudikadia mactun. PyHKUIT Ta
npusHadeHHd. Ckniag, OCHOBW TexXHOMOrii  BUMpoOOHMUTBA. Bumorn fo
eKcnayaTaliinH1UX BMacTMBOCTEN. 3arasibHi TEXHIYHI BMMOrM A0 MacTul.
CyuJacHi Ta NepcnekTBHI MacTuna.

44, TIoHATTA npucagok. lpouecy BMPOOHMUTBA NPUCAAOK [0 aBTOMOOINIbHMX
GeH3MHIB y CBITI Ta YKpaiHi. Knacudikauisa ta acopTUMeHT npucagok Ao
aBTOMOOIIbHUX BEH3VHIB.

45, AHTULETOHAUIVHI, aHTUOKUCIOBa/IbHI, BUHOCHI MoAudgikaTopu.IoKpaLLeHHs
aHTUAETOHaUiHMX B/laCTUBOCTEN aBTOMOOINbHUX OEH3MHIB 33 paxyHOK
OKcureHatiB. BuM3HayeHHA [eTOHALiNHOT CTIMKOCTI 3a MOTOPHUM Ta
LOCMIAHULUBKMM METOAAMMU.

46. Mpucagkn L0 Au3enbHUX naams. [MOKpalleHHA  HU3bKOTEMMNepaTypHX
BMacTMBOCTEM  3a  paxyHOK  MoAudikatopis.  Haibinbw  eqeKTuBHI
MoAMiKaTopy Ha 6asi CNoyK noaiMepHOro Tury.

47. Mpucagkn no onve. Knacudiikauis Ta acoOpTMMEHT MpPUCafoK [0 ONuB.
Aucneprytodi, NPOTU3HOLLYBa/bHI, MUOYI, aHTUKOPO3iHI, aHTUPPUKLIHI,
baratoyHKLiOHa/IbHI Ta NakeTu MogudikaTopis [0 onvB. MexaHism [aii
NPOTUOKNCHIOBa/IbHMX MoaugikaTopiB. OuiHKa e(eKTUBHOCTI AiT npucagok
[0 ONVB.



48.Mpucagkm o mactua. OcobnmBoCTi AiT NPUCAfoK Ta HamMoBHIOBAYiB Yy
NNacTUYHNX MacTunax.

Po3gin 3. XiMiyHi TexHonorii HeopraHiyHMx peyoBmH

1 ®PIi3snKO-XiMIYHI OCHOBW CKHTe3y amiaky. OCHOBHI TeXHOMOriYHi cTagil
npoLecy CUHTe3y amiaky. Manysi 3aCToCyBaHHS amiaky.

2. BMpOOGHMLTBO a30THOI KUCNOTU. OCHOBHI TEXHOMOTIYHI CXeMU OAepXKaHHS
a30THOI Kucnotu. Opep)kaHHA KOHLEHTPOBaHO! a30THOI KWCNOTU. 3aCTOCYBaHHS
a30THOI KMCNoTW.

3. CuHTe3 Kapbamigy. Ximi3m npouecy BMpobHMLTBa Kapbamigy. MpuHumnosa
CXemMa 3 NOBHUM PIAVHHUM PeLnKIOM i 3 3aCTOCYBaHHAM CTPIMIHI-MPOoLecy.

4. Kataniz. OCHOBHi Teopil reteporeHHoOro Karanisy. ®i3uvko-XiMiyHi OCHOBM
TEXHOMOrIi OflePXXaHHA  reTeporeHHUX Kartanizatopis. Kartanizatopy B TeXHONOrii
HeopraHiYHUX PevOoBUH.

5. Knacudikauis ochopHmx pobpus i KopmoBux ocdarie. PocgaTHa
cvpoBuHa. MeToau nepepooKn NpUpoaHUX docdaTis.

6. MiHepanbHi fobpuea. Mikpo- Ta Mmakpogobpuea. Knacudikauis goopus 3a
MOXOMKEeHHAM, NPU3HaAYeHHAM, CKIafoM, arpoxXiMiyHMK BIaCTUBOCTS.

7. CyyacHi TeHAeHUIT po3BMTKY XiMiT I TEXHOMOTIT MiHepasibHUX  [06puB.
OpraHo-miHepanbHi ao6puBa. TMOHATTA Ta METOAM «3e/eHOT XiMii» B TeXHOMOrii
opraHo-MiHepasibHUX J06puB.

8 Twnosi npouecu y BUPOBHULTBI MiHepasibHUX [06pvB (KpucTasizauis,
rpaHynauis). KiHetTuka npouecy .Kpuctanisayii. daktopu, L0 BMANBAKOTL Ha MpoLec
KpucTanizauii.

9. MeToAM OYMCTKM MOBITPA Bif OKCUAIB @30Ty Ta Cipku. KaTtanituuHi metoam
ouncTKN. OCHOBHI KaTtani3atopu. Cy4yacHi HayKOBI JOCATHEHHS B L ranysi.

10. TexHonoria cipyaHoi kucnotn. CyyacHi METOAM OfepXKaHHA Ta
NepcneKTUBHI HayKOBI PO3POOKM B L ranysi.

11. KaTanisatopy cuHTe3sy amiaky. MeTtogn ixX ofepXaHHdA. [lepcrnekTusHi
HayKOBI PO3PO0OKM LIbOro HarpsiMKy.

12. OCHOBHiI NPOMWC/IOBI METOLOM OTPUMAaHHS BOAHIO. Di3MKO-XiMiYHI OCHOBU
oAepkaHHA. MepcneKTUBHI CyyacHi po3pobKu B ranysi ogepykaHHs BoAHK. BopaHesa
eHepreTuka.

13. ®Pi3nKO-XiMiYHi OCHOBM KOHBepCIi MeTaHy BOASAHOK Napoto.

14. TloHATTA HaHomartepianiB. OCHOBHI Knacu HaHomatepianis. [Mpuknagm
MPaKTUYHOro 3acTocyBaHHA. XiMIYHI METOAN Ofep>KaHHA HaHOMaTepiais..

15. Tlna3moximivyHe ofepXaHHA HaHomaTepianis. [lepeBarn Ta HeLOMIKM
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MNa3MOXiMIYHUX CroCO6iB CUMHTE3y HaHOMaTepiasiB B MOPIBHAHHI 3 TpaguuiHUMM
(I3YHMMM Ta XIMIYHUMUW METOAAMW CUHTESY.

16. HaykoBi i npakTu4yHi npobnemy TeXHOMOrIT NiAroToBKM MUTHOT BOAW Ta
BOAM 4/ MPOMMCIOBOIO BUPOGHMLTBA.

17. OumncTKa CTIYHMX BOA Y TEXHONOrii HeopraHiyHUX peyvyoBuH. Pi3nKo-
XiMIYHI ocHOBW Koarynauii. OCHOBHI HeopraHiyHi KoarynsaHTtu.

Po3ain 4. MNpouecy Ta obnagHaHHA XiMIYHUX TEXHONOTIN

1 CyTHICTb rigpognHamikM | KiHemMaTtuky pignHW. MeToau BUMBYEHHS PYXY PIAWHK
(NarpaHxa i Einepa).

2. OndbepeHuianibHe PIBHAHHA PyXy HEB’A3KOT PiAVHU - PiBHAHHA Einepa.

PiBHAHHA HEPO3PMBHOCTI A/19 e/leMeHTapHOI CTPYMUHKM MOTOKY PiANHN.

[ndepeHLiiiHe PIBHAHHA PyXy B’A3KOI PignHK - piBHAHHA HaBbe-CToKCa.

PiBHAHHA BepHynni  gns NOTOKY HEB’A3KOl 1 B’A3KOT pignHu.  Tpuknagu

MPaKTUYHOI0 BUKOPUCTaHHSA PIBHAHHA BepHynni.

Pexxnmun pyxy B’A3K0T piguHun. Jocnign PeitHonbaca.

MaTemaTyHe MOZeN0BaHHA TiAPOAUHAMIYHUX ABMLL. KpuTtepii rigpognHamivyHol

nofibHocTi HbtoToHa, Ppyaa, Ennepa, PeitHoNbAcCa Ta iH..

8. Teopis nogi6HocTi (1, I, 1l - Teopemn), Wo nepenbayatoTb YMOBWU CTabINIbHOCTI |
aBTOMOZENbHOCTI NPOLECIB HATYpPK | MoZeni.

9. Buay BTpat Hanopy, YnMM BOHW BUKIMKaHI. OCHOBHI PIBHAHHA BTpaT Haropy npw
PYXY pianHWN.

10. Pyx TBepaux Tin y pignHax. daktopu, fKi BNAMBaOTb Ha PyX. Bu3HaueHHs
OCHOBHMX 3a/1€)KHOCTEN pyXy Mif, BNINBOM CU/IN TAXKIHHS.

11. EnemMeHTH rigpoAnvHamMiky ABoasHMX NOTOKIB. CTPYKTypa NOTOKY, PO3MOAiN yvacy
nepebyBaHHA YaCTOK PiAMHN y anapaTi. PeakTop ifeasbHOro 3MillyBaHHA | PEKTOP
Ilea/lbHOr0 BUTUCHEHHS.

12. Anapatv Ana nepemilleHHs pignHW. OCHOBHI XapaKTepucTUKW iX poboTn Ta
MOKa3HUKN. OCHOBHI PIBHAHHA BIiALUEHTPOBMX MawKnH. [anysi 3acTocyBaHHA
anaparis pi3HUX TUMIB.

13. Anapatn gnd nepemilleHHa rasy. TepMoAuMHaMIYHI NPOLECU CTUCHEHHSA rasy.
Po6oTa i NOTY)HICTb, Biff 4Or0 BOHW 3aneXxaTb. IHAMKATOPHA MOTYXHICTb Ta
IHAMKATOPHWIA TUCK. [any3i 3aCTOCyBaHHS anapariB Pi3HUX TUMIB.

14. HeofgHOPOAHI cuCTeMW | METOAM TX PO3A4iNeHHs. Po3fineHHA PIgUHHUX CUCTEM.
Buan obnagHaHHA And oopMIEHHS NPOLIECIB pPo3aineHHs (inbTpu, cenapartopw,
LEHTPUMYTK). TX KOHCTPYKTUBHI 0COBMBOCTI.

15. Pos3pineHHs ra3oBux cuctem. [1unoynoBnaoBadi, UWKIOHHI  3aTpUMyBan,

ok~ w
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(inbTpK). MOKpa i cyxa 04mcTKa 06/1afHaHHS.

16. Bugn tennonepedadi y XiMiyHi anapatypi. OCHOBHI PiBHAHHA. 3akoHM Dyp'e,
CrepaHa-bonbumaHa, HetoTOHa.

17. Tennosiggaya npu asoBmx nepeTsopeHHAX. OCHOBHI KpUTEpPia/ibHI PIBHAHHS.

18. TennoobmiH B cucTemax ras-teepfe Tino, ras-piguHa. Oco6iMBOCTI, NpUKnagu
3aCTOCYBaHHS, PiBHAHHSA.

19. Cnocobu i npunagn ona nigirpisy TenjoHOCITB Y XiMIYHIA TeXHONOrIT: nigirpis
BOAAHOIO Napor, Macnamu, PpIiAVHHUMK MeTaslaMu, eneKTPUYHUM  CTPYMOM.
MpuKnagn 3acToCcyBaHHS.

20. TennoobMmiHHI amapaTti, TX KOHCTPyKLUif. MeTogonoria ix po3paxyHky. [anysi
3aCTOCYBaHHA.

21. Tpouec BuMaptoBaHHA PO3YMHIB TBEPAUX pPevyoBUH. Buaym o6nagHaHHA 4nis
BUMaptoBaHHSA. pu3HaYeHHs | 3aCTOCyBaHHS 6araToKOPMyCHUX MPAMOTOYHMX Ta
MPOTUTEYINHMX BUMAPHNX YCTaHOBOK.

22. byfoBa Ta KOHCTPYKTVBHI 0CO6/IMBOCTI BUMAapHMX anapartis.

23. Buan npoueciB TennoobMiHy B cUCTeMax ras-piauHa, ras-teepga asa, pignHa-
pignHa, TBepaa (asa-pignHa. MonekynapHa augysia. 3akoH dika.

24. KOHBEKTVBHMWIN MacoobMmiH. AundepeHuiiHe piBHAHHA KOHBEKTVBHOIMO MacoOOMIHY.

25. MopaibHicTb npouecis MacoobmiHy. AndysiiHi kputepil Hyccenbta, ®yp'e, MNekne,
MpaHaTns.

26. TMoTpiiiHa aHanoris. YMoBW icHyBaHHA NOTpiliHOI aHanorii. Ti nepesarn Ta
TpygHouwi. Kputepiin CTaHTOHa.

27. A6copbuinHi anapaTh. X BUAW Ta KOHCTPYKTUBHI 0C06/MBOCTI. [Mpuknaam
3aCTOCYBaHHS.

28. Anapatm ana  pektudikayii.  KOHCTPYKTMBHI  ocobnmBocTi.  [Mpuknaau
3aCTOCYBaHHS.

29. Mpouecn ekcTpakuii y cucTemax pignHa-pigvHa, Tepge Tino-pignHa. MNpuknaam
Oy10BN eKCTPaKLiNHNX anapaTis..

30. Tpouecwn apcop6buil. TMapameTpu, SAKi  BM3Ha4atoTb npouec. KOHCTPyKUis
aficopb6epiB Ta CXeMu afcopoLinHMX anaparTis..

Po3gin 5. XiMiuHi TexHonorii xapyoBux 106aBOK Ta KOCMETUYHMX 3acC00iB

1 XapuoBi 6apBHMKMK: X Knacudikayis i npusHadeHHs. XpomMogopHa i eneKTPOHHa
Teopil 3abapBfieHHs1 pe4vyoBWH. TIOHATTA [0AATKOBMX KOMbOPiB. Krnacuikauis
XapyoBMx  6GapBHUKIB. HaBepiTb MNpUKIaAM HATUBHOTO W CMHTETUYHOIO
OpraHivyHoro 6apBHMKa: XiMiYHWUIA CKnag i Crnocobu ofep>KaHHS.

2. OnuWIiTb HeopraHiyHi xapyosi MirMeHTW. [ANnA AeKiNbKOX XapyoBMX MirMeHTIB
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OMULLITb CMOCOOY OfiePXKAHHS.

3. Knacudpikauis xapyoBmx [06aBOK, L0 NiABULLYHOTb CTPOK MPUAATHOCTI XapyoBUX
NPOAYKTIB. HaBefiTb MpUKNagn AeKiNbKOX TakMX XapyoBWUX A00aBOK: XIMIYHWIA
cKnag, crnocobun ofepKaHHs.

4. FKe TexHOMOriYyHe MpU3HaYeHHA KOHCEPBAHTIB | aHTMOKCuAaHTIiB? OnuwiTb
MexaHi3Mu X Ail.

5. OnuWiTb XiMIYHWIA CKNaf TakMX Xap4yoBuX [006aBOK, AK YLLi/IbHIOBa4i POC/IMHHUX
TKaHWH. MexaHi3m ix aii.

6. ONuWITh XIMIYHWIA CKNag BOMOTOYTPUMYHOUMX XapyoBuX f06aBOK. HaBegiTe cxemy
CUHTE3Y rNiLepyHy 3 NPOonineHy Ta 3 Xupis.

7. Xap4osi f06aBKK, WO NOMIMNLYTb TEXHOMOMYHI MPOLECU XapyoBUX BUPOOHULTB.
HaBefiTb MpuKnagn [LeKiNnbKoX TaKuMX XapyoBUX [06aBOK: XiMIYHWIA CKNaf,
MPU3HaYeHHs, CNocobu ofepXKaHHs.

8. JlocbioHM. 3arasibHa XapaKTepuCTMKa KOCMETUYHOI opmu,  Kracudikauis.
TexHonorigs OTPMMaHHS Ta KOHTPO/Ib  AKOCTI.  XapaKTepucTMKa OCHOBHUX
KOMMOHEHTIB peLenTypu. XapakTepucTnka SONOMIDKHUX KOMMOHEHTIB peLenTypu.
BiAMIHHOCTI Pi3HMX TUMIB NIOCHIAOHIB.

9. XapakTepucTtmka emynbCii Tuny Boga-onif. [llepesarn, Hefoniku. KoCMeTWUYHI
3ac00M Ha OCHOBI emy/bCiT TUMYy BOAA-ONis.

10. XapakTepucTuka emynbCii TUny onis-soga. [Nepesarn, Heponikn. KocMeTuyHi
3ac06M Ha OCHOBI eMy/bCiT TUMY 0NisS-BOZA.

11. Kpemn KOCMETMYHI. 3arasibHa XapaKTepucTmka KOCMETUYHOT  hopmu,
Knacudikawis.

12. EMy/bCIHI  Kpemu, CKIafoBi KOMMOHEHTW, BiAMIHHOCTI Bif iHLWKXX TWNIB.
TexHo/orif OTPMMaHHA Ta KOHTPO/1b SIKOCTI.

13. CycneHsiiHI Kpemu, CKNafgoBi KOMMOHEHTW, BIAMIHHOCTI Bif iHWMX TWNIB.
TexHo/orif OTPMMaHHA Ta KOHTPO/1b AKOCTI,

14. XXnposi kpemun. Cknafosi KOMMNOHEHTW, BIAMIHHOCTI Bif, iHLUWX TWUMIB, TEXHOMOrIA
OTPUMaHHS Ta KOHTPO/b AKOCTI.

15. 3acobu ans niniHry wkipn. Knacudikadis, BigMiHHOCTI Y cKnagi Ta NpU3HaYeHHi.

16. KocMeTu4yHi Macku. XapakTepuCTUKa KOMMOHEHTIB peuentypu. BigMiHHOCTI
PI3HUX TUMIB. TEXHONOrIsA OTPUMAHHS, KOHTPO/Ib AKOCTI.

17. KocmeTuuHi CKpabu. XapakTepucTUKa KOMMOHEHTIB peuenTypu, TEeXHOJIOris
OTPUMaHHS, KOHTPO/1b AKOCTI.

18. [de3opopytodi KOCMETUYHI 3acobu. 3arasibHa XapakTepucTmka Ta Kracudikauis.
MexaHi3m pfji. OCHOBHi fitodi KOMMoHeHTW. OcobnMBOCTI CKMagy pigkux Ta
TBEPAUX [1e300paHTiB, TEeXHOMOria OTpuMaHHA. Oco6/MBOCTI  Ae3040pYHOUMX
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19.

20.

21.

22.

23.

24,

25,

26.

27,

28.

29.

30.

31
32.

33.

KpeMmiB, NOpPOLLKiB, aepo3oniB. CKNafoBi KOMMOHEHTU, TEXHOMNOTIA OTPUMAHHS.
AHTUNepcnipaHT. 3arajibHa xapakrtepuctuka. MexaHiam  gii.  OCHOBHI

KOMMOHEHTU peLenTypu.

KocmeTuyHi 3acobu [ekopaTvBHOIO npusHaveHHs. Knacudikauis Ta 3araibHa

XapaKTepucTuKa. Xapakrtepnctmka hapoyroumx peyoBuH.

KocmeTnuHi  3acobm  [eKOpaTUBHOrO  NpU3HayYeHHA  KOMMaKTHOT  Ta
MOPOLLIKOMNOAIOHOT  hopmu. XapakTepuctnka CKNafoBMX  KOMMOHEHTIB.
TexHo/orif OTPMMaHHSA Ta KOHTPO/Ib SAKOCTI.

KocmeTuyHi  3ac06M  [1eKOpaTUBHOIO MpPM3HAYeHHA Ha eMy/bCiiHIA  OCHOBI.
TOHaIbHUIA Kpem. TeXHO/orif OTPUMaHHS Ta KOHTPO/1b AKOCTI.

KocmeTuyHi 3aco6u AeKopaTMBHOIO NPU3HAYEHHS Ha XXMPOBIN OCHOBI. Tyl A/
Bili. TEXHO/OrA OTPUMAHHS Ta KOHTPO/b AKOCTI. KOCMeTWYHi oniBuji. TexHonoris
OTPVMMaHHSA Ta KOHTPO/b SIKOCTI.

KocmeTuyHi 3acobu [eKopaTMBHOMO MPU3HAYeHHA Ha XXWMPOBIA OCHOBI. [y6Ha
nomaga. TexHOMorif OTPUMaHHATA KOHTPO/b AKOCTI,

Mapdymepis. 3aranbHa XapakTepucTvKa Ta Kaacudgikauil nappymMepHUX ToBapis.
[MoHATTA OyKeT, apomaT, HoTa. Knacudikaulis apomartiB. XapakKTepucTuKa
3analHNUX PeyvoBMH, METOAM X OTPUMaHHA. MeToau OTpUMAaHHSA eipHUX Onil.
XapakTepucTukKa LONMOMDKHMUX KOMMOHEHTIB Yy cKnafi napgymis. CTyneHi 3anaxy,
X Xapakrepuctuka. KOHTpo/b AKOCTI NapgyMepHUX KOMNO3nLin Ta napgyMepHmx
BMPOG6IB. TEXHONOris NPUrOTYBaHHA NapyMepHUX 3aco0iB.

Knacuikayis KOCMETUYHMX 3ac06iB 3a XapakKTepoMm BM/IMBY Ha /OAUHY Ta
LiNbOBUM MPU3HAYEHHSAM.

Knacugikadis ~ KOoCMeTUYHMX — 3acobiB  3a  crieuianisauieto  gornsgy,
(hYHKLIOHa/IbHOKO Ai€t0, KOHCUCTEHLIEH.

Knacuoikayis KOCMETUYHMX 3aC00iB 32 KOHCMCTEHLIEHD Ta  LIHOBOM
XapaKTepUCTUKOIO.

[MOHATTA «HaTypa/ibHa KOCMETUKa», «OI0KOCMETUKa», «eKO-KOCMeTUKa». CKnafoBi
KOMMOHEHTW.

3arasibHa'xapakTepucTrKa 6e380HOT KOCMETUKMN.

[MOHATTA «HAHOKOCMETUKM», «HAHOCOMW», «IINMOCOMW», «HAHOKOMI/IEKCH».

3y6Hi nactn. Cknafosi YaCTUHM 3y0y, NPUUMHU PO3BUTKY Kapiecy Ta MeTOAM MOro
yCyHeHHs. Knacudikauis. OCHOBHI CKNafoBi KOMMOHeHTW (abpa3usu). JOMOMidXHI
CK/1a/10Bi KOMMOHEHTW. TeXHOMOorif OTpuMaHHs. 3y6OHi nactn. KOHTPO/Ib SKOCTI.
Nak pna Hirtis. Knacudikayis. MNpuHUunosi BigMIHHOCTI renb fakis. Cknag,
MPU3HaYeHHA KOMMOHEHTIB. TeXHO/0ris BUPOOHULTBA.
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Po3gin 6. XiMi4Hi TexHOMOoriT TYronnaskux Heme TaliyHux maTepianis

1 MpaBuno a3 Ni66ca Ta MOro 3acTocyBaHHA A1 OLIHKW CTaHy piBHOBarn. MeTtoam
nobygoeu giarpamu craHy. OCHOBHi TUNW OfHO-, ABOX- Ta TPbOXKOMMOHEHTHUX
Aiarpam ctaHy. Oco6/MBOCTI CUNIKATHUX CUCTEM 3 TOUKW 30pY AOCATHEHHSI CTaHy
piBHOBarn Ta MPUYMHN BIAXWNEHHA B LIMX CUCTEMAX Bif CTaHy piBHoBaru. Npasuna
BW3HAYEHHS NOCNIA0BHOCTI (Pa30BMX NMepeTBOpeHb Npu 3MiHIOBaHHI Temnepatypu Ta
3aCTOCYBaHHSA npasuna NigovMu Ana KifibKiCHUX po3paxyHKIB B LUX CUCTEMAX.

. KpuctaniyHa peyoBmHa Ta 0CO6/MBOCTI Ti OyaoBW. MepioAMyHICTb po3TallyBaHHS
4acToK, [JaneKkuid MnopsafoK, adisoTponisa OygoBu. Tuny XiMIYHOTO 3B’A3KY B
KpUCTaniyHUX pevyoBuHaxX. OCHOBHI TUMNW KPUCTaIYHUX PeLiToK. lOHHI pagiycw,
KOOpAVHALIVHI Y1ca Ta TUny NPOCTOPOBOT YMaKOBKM.

. 13omop@pi3am. TBepai PO3YMHU 3aMilLEHHS, BNPOBA[KEHHSA |1 BigHIMaHHA. [edekTu
KpucTaniyHol pewitkn. Tunu pedekrie. Oedektn no LUoTTki 1 PpeHKento.
Ouncnokauii. Bnave gedekTiB Ha BNAaCTUBOCTI KPUCTaMIYHKMX Tin.

. CTpykTypHa Knacudpikauia cunikartis. CTpyKTypa CWNiKaTtiB 3 130/1b60BaHUMM

OAVHOYHUMMK TeTpaegpamun [OIOA4-, 3 rpynamu Tetpaegpis [AIOO4- KiHueBUX
PO3MIpIB | 3 KPpeMHEKUCHEBUMUN MOTMBAMMN HECKIHYEHHUX PO3MIpIB.

. MnaBneHHs. TinoTesn 6ynoBu piavH. bygosa po3nnasiB cunikartie. BnacTvBOCTi
po3nnasiB cunikatiB. KOHrpyeHTHe, IHKOHTPYEHTHe MnfaBieHHsA. PexxumMun Ta yMOBM
OTPUMAHHSA rOMOreHHMX PO3MiaBiB B TEXHO/ONIT CKNa i cutanis.

[fOmMOreHHe Ta reTeporeHHe YTBOPEHHA LEHTPIB KpucTanisauii. Kartanisatopu
KpucTanizauii. 3poCTaHHA KpucTanis 3 PiAKoi hasn. 3aneXHIiCTb KiIbKOCTI LIEHTPIB
Kpuctanisauii, WO YTBOPKKTLCA, Ta NiHIAHOT LWBWMAKOCTI POCTY KPUCTaNiB Bif,
CTYMNeHs NepeoxonoLXKeHHs po3n/iasiB.

CKknonogiobHnin -~ ctaH  peyoBUHW.  BavkHIM  nopagok.  Pi3nKO-XiMiuHi
XapaKTepUCTMKM PeYOBUH, AKi 3HaXOAATbCA Y CKIOMOAIOHOMY CTaHi. CXWbHICTb
po3MnaBiB [0  CK/IOYTBOPeHHA.  OCO6/MBOCTI  CK/IOYTBOPHOKOUMX  PEYOBUH.
CknoyTeoptoBaui i mogudgikatopy. OCHOBHI rinoTe3n 6ya0BM CKNa.

Monimopism. ToniMopHI  MepeTBOpeHHA. TepmoaMHaMiYHI  Ta CTPYKTYpPHI
npuunHM  nonimopgiamy.  @dasoBi  nepexoauM Mepwioro i Apyroro  popy.
EHaHTIOTPOMNHI | MOHOTPOMHI NONIMOPHI NepeTBOPeHHs. PakTopu, L0 BMNIMBAOTH
Ha LUBWAKICTb | NOCMIAOBHICTb MONIMOP(HUX NepeTBOPEHb.

. Peakuil pe4yoBuH B TBEpAOMY CTaHi. Bug Ta mexaHi3Mm audysii npy TBepaogasHmx
peakuisx. KiHeTnka TBepAogasHMX peakuin Ta (akTtopu, WO BMNAMBalOTb Ha 1X
WwBKnaKicTb. OcobNMBOCTI TBEPAOKa3HMX peaKLii.

10. Mpouec cnikaHHA. CyTHICTb, O3HaKM Ta pyLWiiHa cuna npouecy CrikaHHS.
MexaHi3m TBepA0(ha3HOro CnikaHHA, CrikaHHA 3 y4yacTio pigKoT hasu Ta iHWi Buan

20



CnikaHHA. PakTopu, WO BMAMBaKOTb Ha LUBMAKICTL CMiKaHHA Ta 3HAYeHHA LbOro
npoLecy A/19 TeXHONOr T CUIKaTIB.

11. Pekpuctanisauis. CyTHICTb, O3HaKM Ta pyLliiHa Cuna Mpouecy pekpucTanisauil.
[MepBMHHA | BTOPMHHA peKkpucTaisauia. dakTopu, WO BNINBAKOTL Ha NPOLLEC.

12. XapaKTepucTMka OCHOBHWX MPOLECIB, WO MPOTIKalTb NpM CyLWiHHI. Cyllka
CUPOBMHHUX MaTepiafliB | KepamidyHWX HaniBabpukaTiB: TemnepaTypHO-4acosi
PEXMMW, YMOBM i 3aKOHOMIPHOCTI npouecy. Cnocobu CyLUKu.

13. XapaKTepucTka OCHOBHMX MPOLECIB, WO MNPOTIKalTb Npu Bunati. Bunan gk
cTagis TeXHONOrYHOro mpouecy npu BUPOOHWULTBI Kepamiku i LeMeHTY. Pexunmu
BUMasy, yMOBM i Cnocobu Tennonepesadi npu sunai.

14. Knacudgikauis npoueciB nofpibHeHHA: BigMIHHI 03HaKM MoAPIOHIOBAHHA Ta
nomeny; Knacugikauis 3a TOHKICTIO MPOAYKTIB MOAPIOHEHHS; OCHOBHI BUAM
MeXaHiYHOro BM/MBY, LU0 BUK/IMKAE NOAPIOHEHHS KPUXKUX Tin Ta TX peasnizayis B
OCHOBHMX BMAax YCTaTKyBaHHS A1 NOAPIGHEHHSA Ta MOMey.

15. KiHeTWMYHi 3aKOHOMIPHOCTI NPOLECIB TOHKOr0 MOAPIOHEHHS: 3aNeXHICTb BUXOLY
BEPXHbOr0 K/acy Bif yacy MofpibHeHHs; 3a1eXHICTb NUTOMOT MOBEPXHi Bifj yacy
noApioHeHHA.  Pi3MKO-XiMIYHI  MeTOAM  IHTeHCMMiKaLiT NpoLeciB  TOHKOro
noApibHeHHA: BNAUB cepefoBuLLa NOAPIGHEHHS (CYyXWUA Ta MOKPWIA Momen); BB
MOBEPXHEBO-aKTMBHMX L06ABOK Ta MeXaHi3Mm iX BM/uBY.

16. OO6nacTi 3aCTOCyBaHHA XapaKTepHWX MPOLeciB  3MillyBaHHA  MaTtepiasis:
3MILIYBaHHA Y BUTNA4I MOPOLUKIB, Y BUTNAAI CYCMeH3iil, B CMOYYeHHI 3 MOMESIOM;
Npy 3BOMIOXKEHHI Ta BBEAEHHI B’sHXKyumX [06aBOK. HanBaxKnuBilli KpUTepiT AKOCTI
3MiLLYBaHHA: MOBEPXHA PO3A4iay 3MillyBaHUX MartepiaiiB Ta CTaTUCTUYHO
BU3HAYeHa O4HOPIAHICTb PO3MOAIIeHHA KOMMOHEHTIB B CyMiLLi.

17. 3aranbHi BIJOMOCTI Npo rnpouecn ¢opmyBaHHA Ta 06/1acTi  BUKOPUCTaHHA
3aralbHMUX MeToAiB AN (hopMyBaHHA BUPOGIB Ta OPUKETIB 3  AWUCNEPCHUX
(hopmyBasibHUX Mac. CTtaTuyHe Ta i30CTaTMYHE MpecyBaHHA MOPOLLUKOBUX Mac,
HaBaXK/IMBILLI 3aKOHOMIPHOCTI X YLLI/IbHEHHA Mif Yac NpecyBaHHS; Ge3nepepBHa
MPOKaTKa MOPOLUKOBUX Mac Ta iX OPUKETYBaHHA Ha Ba/ikaxX; (DOPMYBaHHA Mac B
NnacTMYHOMY, nacTonodibHomy cTaHi (NPOTSXKKA); NUTTA Ta (INbTPYBaHHS, K
MeToaM (hOopMyBaHHA 3 CYCMeH3iil PIAKOro [AMCNEepcHOro CepefioBULLA; MPOLEcK
(hopmyBaHHA 3 3acTOCyBaHHAM Bibpauii (BibponpecyBaHHs, BibpOyKIaaHHs,
BIOpOINTTS).

18. BucokogmcnepcHi (KonoigHi) cuctemn. 1xX Knacugikagis. OCHOBHI BIZOMOCTI Mpo
PeosiorivyHi  BNacTMBOCTI  (pOopMyBa/IbHUX CUCTEM. TWKCOTPOMHa Ta AinataHTHa
noeefliHka cuctem. KonoigHi BMacTUBOCTI CUCTEMU T/iMHA - BoAa. Pi3nKO-XIMiYHI
B/IACTUBOCTI FMIMHUCTUX MiHepanis.
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19. MeTtoaun pocnifpKeHHA CTPYKTYpu Matepiany. [MeTporpadiyHmin aHani3, 3agadi Ta
MOX/IMBOCTI  OCHOBHMX 3aC06iB  MIKPOCKOMIYHOro focnifkeHHsa. PactpoBa i
MPOCBiYyrOYa eNeKTPOHHA MiKpocKonis. MpuHumn Aii Ta 061acTi 3aCTOCYBaHHS.

20. PeHTreHiBCbKi MeTOAM OOCNifKeHb. 3arasibHa XapakTepucTumka i posLungpoBka
peHTreHorpam. AKiCHWUIA (ha3oBumin aHani3. KinbKiCHWIA aHanis.

21.  [OundepeHuiinHo-TepmivyHniA - aHanmis.  OcHoBM  MeTody. Tepmorpamu, iX
po3wmngpysaHHa Ta iHTepripetayis. TepmorpasiveTpisa. Kanopumetpis. OcHoswu
meTogy. ObnacTi 3aCTOCYBaHHS.

22. Knacudikauiss TyronnaBkmx HeMeTasieBUX CUIIKATHUX MaTepianiB. Bnok-cxemu
OTPUMaHHS KepaMiKuy, CKMa, B'XXy4mx peyoBuH. CnifibHICTb i BIAMIHHICTb B CTagiax
BUPOGHMLTBA.

23. Bugn npupogHoi cupoBvHM  (KpeMHe3emMuCTa, KapboHaTHa, Cy/b(aTHa,
/IIOMOCU/TIKATHA, FIMHO3eMICTa), TeEXHIYHA | TEXHOreHHa CYPOBUMHA.

24. Knacudikauis ctekon. BnactmBoCTI CTEKON B TBEPAOMY i pO3MiaB/ieHOMY CTaHi.

25. BwucokoTemnepaTypHi Mpouecu npu OTPMMAaHHI CKMa:  CUNIKATOYTBOPEHHS,
CK/NOYTBOPEHHA, OCBIT/IEHHS, rOMOreHisauis, CcTyaka. Peakuil npuy HarpiBaHHi
LUNXTW.

26. dopmyBaHHS CK/0BMPOGIB. BnnvMB BNacTMBOCTE CK/IOMacu Ha Mpouec
(hopMyBaHHSl. BuTAryBaHHsi, 4OBHOBMIA | 6e340BHOBWMIA criocobun. [pokar.
[MpecyBaHHSA, BUAYBaHHA. Bignan i 3arapTyBaHHA CK/I0BUPOOIB.

27. MeTofmn 06po6ku ckna. MexaHiuHi crocoby 06pobku ckna Ta Matepianis. XiMiyHi
Crocobu 06pobKM CKI0BMPOOGIB.

28. TexHonoria ckna Ta cutanis. BUpobHULUTBO apXiTeKTypHO-6yAiBe/IbHOrO, TapHOro,
TEXHIYHOrO, OMTMYHOro cKra. BMpoOGHMUTBO KBapLoBOro ckna. BupobHULTBO
CK/1I0BOJIOKHA Ta ApoTiB. BMpO6GHMLTBO cuTaniB. BUPOOHULTBO CKIOMOKPUTTIB Ha
MeTanax Ta KepamiL.

29. TexHosnoris Kepamiku Ta BOTHeTpMBIB. BUPOOHMUTBO O6YyAiBE/IbHOT Kepamiku.
dapdopo-hasHcoBe BMPOOHULTBO. BMPOOGHULTBO TEXHIYHOT Kepamiky Ha OCHOBI
YMUCTUX OKCUAiB. BUPOBHNLTBO Pi3HNX BUAIB BOrHETPUBIB.

30. TexHonoria  B’KyuyMx  Matepianis.  BUpPOGHWLTBO  MOPT/IAHALEMEHTY.
BYpo6HMLTBO TINCOBUX B’MXyUnX matepianis. BUpobHMLTBO Oy/iBe/IbHOIO BanHa.
Brypo6HMLTBO BUPOBIB 3 B HXKYUUX.

Po3gin 7. XiMiYHi TexHONOorii NofiMepHMX i KOMNO3ULINHUX MaTepianis
1 3arasibHi BIifOMOCTI NP0 BUCOKOMONEKYNsApHi cnonyku (BMC) Ta nonimepHi
KoMmnosuyinHi - matepianm  (MKM). Micue nonimepis Ta KM cepes  iHWMX
KOHCTPYKLinHMX matepianis. CyyacHWiA cTaH BUPOOHULTBA. TeHAeHLiT PO3BUTKY Ta
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MainbyTHI MepcneKTuBK.

2. byposa nonimepis Tta NMKM. OcHoBM Knacugikauii Ta HoMeHknatypa BMC Ta
[PKM. MeToam oTpumaHHA nosimepis. BnaveB MeTo4y CUMHTE3y MOJiMepiB Ha ix
CTPYKTYpY Ta B1aCTUBOCTI.

3. ArperatHi Ta i3nyHi cTtaHu nonimepiB. CKIOMNOAIOHNNA, B’A3KO-TEKYYMIA Ta
BMCOKOENaCTUYHMIA CTaHu nonimepie. Mogeni B’A3K0-Npy>XHOCTi. OCHOBHI (i3nyHi
B/IaCTUBOCTI MosiiMepiB.

4. BigMIHHOCTI MofiiMepiB Bif, HU3bKOMONEKYIAPHUX CronyK. Oco6/MBOCTI XiMIYHMX
peakui nonimepis. MNonimep-aHanorivyHi nepeTBopeHHs. OfepXaHHA TPUBUMIPHUX
nonimepiB. Peakuii gecTpyKuii nonimepis.

5. Mnactudikayisa nonimepis. Buan nnactugikauii. OCHOBHI TN nnacTUdikaTopis.
Bnnne nnactuikatopiB Ha CTPYKTYPY MOMIIMEPHMX KOMMO3ULIMHUX MaTepianiB Ta
X BNacTUBOCTI.

6. HanoBHtoBaui, L0 3aCTOCOBYHOTHCA NPV BUPOOHWULTBI NMONIMEPHUX KOMMO3NLLIMHNX
martepianis. 3arasibHi BuMMOrn. MiHepasibHI Ta OpraHiyHi  HamoBHIOBaul. 1X
XapaKTepucTuKa, 06/1acTi  BUKOPWUCTaHHA. HarnoBHIOBadi, WO apmyrTb, 1X
OTPVMaHHS, BNacTUBOCTI, 06/1aCTi 3aCTOCYBaHHS.

7. @i3MKO-XiMIYHI OCHOBW CTBOPEHHSI MOMIMEPHMUX KOMMO3ULINHUX MaTepianis..
MMoHATTA afresii Ta agresiHol MiLHOCTI. 3MO4YyBaHHS | PO3TIKAHHA afresvBy Mo
NnoBepxHi cyoctpaty. Cuin MonekynsapHOi B3aEMOAIT Ha KOPAOHI po3giny nonimep-
HarnoBHIOBaY.

8. PaamkanbHa nonimepusayis. IHriéitopy nonimepusauii. Perynatopy nonimepusauit.
Kononimepusauis. KiHeTvka kononimepusauii. KaTioHHa i aHioHHa nosimepusadii.
KomnnekcHi cnonykn B KaTiOHHI nonimepusauii. IHILitOBaHHA B aHiOHHIN
nonimepusadii. PeakuinHa 34aTHICTb | XiMiyHa 6y40Ba MOHOMEPIB.

9. [Hegopmauis nonimepis. Bugn pedopmauii nonimepis. MexaHiyHa MILHICTb.
Mpy>xHa pegopmauisa. 3akoH [yka. Mogynb HOHra. KoegiuieHT [yacoHa.
3anexxHICTb feopmauii Big HanpyXeHHA. Agresis.

10. CknonofibHMiA i KpucTaniyHWA CcTaH noniMepiB. PenakcauiiiHWin - XapakTep
npouecy cknyBaHHA. MexaHi3m MpoLecy CKayBaHHA. TepMoguMHaMivHa i KiHETUYHA
FHY4KiCTb. KpucTaniuyHuii ctaH nonimepis. HagMonekynspHa CTpyKTypa nosimepis.

11. Kayuykn. Knacudikauis, Metoan ogepxxaHHs. OCHOBHI BnacTnocTi. OcobnnBoCTi
CTPYKTYpPWU pPI3HUX TWUMIB KaydyKiB. TeHAeHUIT po3BMTKY. TepmoenacToniactu.
O6nacTi 3aCTOCYBaHHS.

12. 13onpeHoBi Kayyykn. OcHOBHI Tunu. Oco6/mMBOCTI CTPyKTypu. Cnocobu
OTPUMaHHA. TeXHOMOriYHI Ta TeXHIYHI BNaCTMBOCTI KOMMO3ULIMHUX MaTepianiB Ha
OCHOBI i30MPEHOBUX Kay4yKiB.
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13. bytagieHoBi Ta OyTafieH-CTUPONbHI Kay4yykn. OCHOBHI Tunn. Oco6/MBOCTI
CTpyKTypu. Cnocobu oTpMMaHHA. TeXHONMOriYHi  Ta TeXHiYHi  BaCTUBOCTI
KOMMNO3WLIMHNX MaTepiasiiB HA OCHOBI LMX Kay4yKiB.

14. TlonapHi Kap6onaHutorosi Kayyyku. OcCHOBHI Tvnu. OcoBAMBOCTI CTPYKTYpW.
Cnocobn oTpuMaHHA. OCO6/MBOCTI TEXHOMOMYHUX Ta TEXHIYHUX BACTUBOCTI
KOMMNO3WLIMHNX MaTepiasliB HA OCHOBI MOMIAPHMX Kay4yKiB.

15. BynkaHisauis enactomepis. XimisMm npouecy. OCHOBI IHFPefIEHTU BYKaHI3YHOYOI
rpynu. Bnnve cknafy BY/IKAHI3YHOUYOl TFpynu Ha BAACTUBOCTI  KOMMO3ULINHUX
marepianiB Ha OCHOBI en1acTOMepIB.

16. IHrpefdieHTM cnewuianbHOrO MPU3HAYeHHA: MpPOoTUCTaproBadi, MoaudikaTopwu,
TEXHO/Or iYHi A06aBKKM, nnacTuikatopu. MexaHism ajii. OcobnMBOCTI 3aCTOCYBaHHS
B PI3HMX TMUNAaX e1acCTOMEPHNX MaTepiasis.

17.  TexHonorigs BWIrOTOBNEHHA TyMOBMX CcyMmiweidl. OCHOBHe  06nafHaHHS,
Knacudikauis, 0cobanmBOCTi KOHCTPYKUiT. OcobaMBOCTI BUTOTOBNEHHA T[YMOBUX
CyMiLLIEin HA OCHOBI e/1acTOMepiB Pi3HOT 6ya0Bw.

18. Mpouecn BynkaHi3auii enactomepiB. OCHOBHe 06/1aiHaHHA. TeXHOMOTIYHWI
Mpouec  BYy/KaHi3auii  KOMMO3WLINHUX — enacTOMEPHUX — MaTtepianiB  Pi3HOro
MPU3HAYEHHS.

19. EKcTpy3ia enactomepHux matepianis. OCHOBHI TUNW eKCTPYAEPIB AN NepepooKu
rYMOBUX CyMillei. Mpu3HadyeHHsi. OCHOBHI TEXHOJOTIYHI NiHIT 418 eacTOMePHUX
marepianis 3 BUKOPUCTaHHAM eKCTPYLepiB.

20. TexHonoriyHi npouecy By/KaHisauil (OpMOBUX Ta He(POPMOBKX €1aCTOMEPHUX
BMPO6iIB. OCO6/MBOCTI peuenTypobynyBaHHA FYMOBMX CyMILLE A4f1F Pi3HMX TUNIB
BMPOOIB.

21. TlpacTnyHi  macM Ak  6araTOKOMMOHEHTHI  cucTemu.  [Monimepn, WO
BUKOPUCTOBYIOTBCA [N OTPUMaHHA nnactMac. Cymiwi nonimepis. [MpuHUmnn
BMOGOPY NONiMepiB NPV BUrOTOB/IEHHI BMPOOIB.

22. TexHonorigs BWUrOTOB/IEHHSA, BMAaCTMBOCTI Ta 3aCTOCYyBaHHA MoO/ionediHiB.
Bypo6HULTBO  MOMieTUIEHY  PI3HOI  CTPYKTYpW,  CNocobu nonimepusauii
nonioneiHie. BnacTMBOCTI Ta 3aCTOCYBaHHS NOMIETU/IEHY Ta MOr0 KOM MosimMepiB.

23. TexHonorig BUPOOHWULTBA, BACTMBOCTI Ta 3aCTOCYBaHHA MIACTUYHWX Mac L
OCHOBI  X/IOPOBaHWX  HeHacuMyeHUX  Byrneesogis.  Crnocobu  ofep>KaHHS
nonisiHinxnopugy. CTpykTypa nonimepis. [lMnactukatn TMBX. BnactusocTi Ta
3acTocyBaHHsa MNBX Ta Kononimepis BiHIAXI0pUay.

24. HanoBHeHi TepmonnacTi. Bumorun fo 3B’A3y04UMx i HaNoBHIOBaYiB. MalnHu gns
3MillyBaHHA  HamoBHIOBa4diB |  MOMIMePiB..  3MiWyBa/lbHI  MawWuHKM  Ans
nepemilllyBaHHSA PiLKUX CUCTEM, TBEPAMX CUMKUX MaTepianiB i B’A3KMX NiacTMac.
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25. TexHosnoris BUpoGIB MeTOAOM NWUTTA Nif TUCKOM TepmonnacTis. Bumorn [o
nnactMac, WO NepepoobnseTbCAa NNTTAM Mg TUCKOM. TexXHONOriYHMiA npoLec
BUIOTOB/IEHHSA BUPOGIB INTTAM Mif, TUCKOM.

26. CyTHICTb npouecy eKcTpysil TepmoniacTtiB. 30HM ekcTpygepa. Buon
martepiasibHMX NOTOKIB. MPOAYKTMBHICTb EKCTPYyAepa.

27. TlpecyBaHHSi NOMiMEPHMX  KOMNO3uUiMHUX  MaTepianiB. Crtagii  npouecy
npecyBaHHA. OCHOBHI TEXHOMOriYHI NapaMeTpy NpoLecy npecyBaHHA i iX BMAVB Ha
AKiCTb BUPOOIB.

28. O6pobka noniMepHUX MaTepianiB Ha Ba/IKOBMX MalUMHax. BanbLitoBaHHS
noniMepHMX marepianis. 3araibHi NOHATTA. OCHOBHI MPOLECH, L0 BifOyBatOTbCA B
nofiMepHUX matepianax npu 06po0b/ieHHI Ha Ba/IKOBUX arperarax.

29. ®opmyBaHHA nacTmac Ha KanaHapi. KanaHaposuii egekt. OcobnmneocTi poboTu
KaslaHZpiB.

30. /lutTa nig TMCKOM peakTtonnacTtie. OcobnmBocTi npouecy. OCHOBHI cTagil nMTTS
PeakTonaacTiB | TEXHOMOMYHI napameTpu.

4. KPUTEPIT OLUIHKOBAHHSA 3HAHb

MiHimanbHa KifnbKicTb 6anis 3a haxoBe BCTYMHE BMNPOOYyBaHHA CKnagae 51 6an,
a MakcuManbHa - 100. Llkana ouiHioBaHHA 3a 100 GanbHOK cucTemoro Ta i
BiZANOBIAHICTb HaLiOHa/bHIN | EBPOMENCLKIN cucTeMam HaBegeHa y Tabnuui 1
OcobKn, 3HaHHA AKMX Oyno OuiHeHO 6Ganamy HVKYe BCTaHOBMeHMX [paBuiamu
npuiomy fo ABH3 YAXTY (MiHiManibHa KinbKicTb 6aniB 51), A0 y4acTi Y KOHKYPCI
Ha 3apaxyBaHHA He A0MYCKatTHCA.

Tabnuusa 1- Y3rogpkeHHs OLiHOK

KoHkypcHuin  TpaguuiliHa OuiHka BusHaveHHS

6an OLiHKa ECTB

96-100 BIOMIHHO - BCTynHuK Bonogie A BigmiHHO -
rMMBOKNUMU | LIEBUMW 3HAHHAMM BiAMiIHHe
HaBYa/IbHOr 0 matepiany, BUKOHaHHA /e 3
aprymMeHTOBaHO BMKOPWUCTOBYE T1X HEe3Ha4yHOoHo
Y  HecTaHZapTHUX  CUTyauisx; Ki/IbKICTIO NOMU/IOK

86-95 BIlLHO  BOMOAIE  HaykoBumMK B Oy>xxe pobpe - BuLLe
TepMiHamu,  yMie  3Haxo4uTu CepefiHboro piBHA 3
[pKepena iHpopmauit, aHanisysatu KiflbkOMa

IX Ta 3aCTOCOBYBaTH Yy NOMWNKaMW
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67-85

61-66

51-60

<51

«

MPaKTUYHIN  [iANbHOCTI
HayKOBO-A0C/iAHIN pobOTi
OOBPE - BCTYNHWK BONOAi€
[OCTaTHbO MOBHUMW  3HAHHAMM,
BI/IbHO  3aCTOCOBYE  BWBYEHWIA
marepian y cTaHAapTHMX yMOoBax;
PO3yMi€ OCHOBOMMOJIOXHI Teopii |

abo vy

(hakTtu, NOTIYHO BUCBIT/IIOE
NPUYNHHO-HACNIAKOBI 3B'A3KU
MDK HMMW; BMI€ aHasni3yBaru,

POOUTN BUCHOBKM [0 TEXHIUYHMX
Ta EKOHOMIYHUX PO3paxyHKis,
MpaBuIbHO BUKOPWCTOBYBATU
TEXHOMOrIt0,  CKnagatM  MpocTi
Tabnuui, cxemn. Bignosigb 1oro
MOBHa, fOriYHa, ane 3 [eaKumu
HETOYHOCTAMM

3A40BI/IbHO - BCTYIMHUK
po3yMie CyTb ANCUNNIITHK,
BUABNAE PO3YMIHHSA  OCHOBHWX
MOI0XEeHb HaBYa/IbHOr0
marepianly;  MOXe  MOBEpPX0BO
aHaniyeatu  mofgii,  cuTyauir,
pobunTn MeBHI BUCHOBKMU,

CaMOCTI/HO BIATBOPUTU  BifbLLy
4yacTMHY Matepiany. Bignosifb
MOXe OyTM npaBWibHa, ane
He[0CTaTHbO OCMUC/IEHA

HE3ALOBIJIbBHO - BCTYNHUK
Maso YCBIZJOM/HOE MeTy
HaBYa/IbHO-Mi3HABA/IbHOT

[ISNbHOCTI; €cnabo OpPIEHTYETLCA B
MOHATTSX, BU3HAYEHHSX;
camocTiiHe onpawoBaHHs
HaBYa/IbHOrO Martepiany BUKINKAE
3HaYHI TPYAHOLi; pobuTb cnpoby
PO3NOBICTM CYTb 3aaHoro, ane

C

bX
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[obpe - B UiOMYy
npasBusibHa poboTa 3
MEeBHOK  Ki/IbKICTHO
MOMWNOK

3a[10BiNIbHO -
HernoraHo, ane 3i
3HAYHOK KI/NbKICTHO
HeZoNiKiB

LocTaTtHbO -
BUKOHaHHS
3a/J0BOJIbHSAE
MiHIMa/IbHUM
KpuTepiam

He3agoBifibHO - 3
MOXX/INBICTHO
CK/afiaHHA
(paxoBoro
BCTYMHOIO
BUMPOOYBaHHS y
HacTyrnHOMY poui



BiAMoBiJae fmLle 3a LOMOMOroH
BUKNaAa4a HapiBHI «Tak» UM «Hi»;
OflHaK MOXe CamMOCTINHO 3HalTW B

NiAPYYHUKY BIAMNOBIAb

Uac BMKOHaHHA 0HOro BapiaHTa NMCLMOBOr0 BCTYMHOIO BUMPOOYBaHHA 3 FOAVHW.
CMNMCOK PEKOMEHAOBAHOI NITEPATYPU

[10 3arasbHOI YacTWHW Nporpamu:
1 KytenoB A.M., boHgapesa T.W., bepeHrapteH M.I. O6was XumMmyeckas
TeXHOMOrnA. Y4ebHuk. - M.: Boicw. wk., 1990. - 520 c.

2. Obwaa XxuMmMuyeckasa TexHosorus. YdebHoe nocobue / Tlog pea. npod.A.B.
AnvennHa. -M .: Xumug, 1977. - 400 c.

3. XMMKO-TeXHOMornyeckne cmuctembl: CUHTE3, onTMMmU3aLus, ynpasneHue / Iog pes.
.M. MyxneHosa J1.: Xumus, 1986. - 424 c.

4. O6Wasa XxXuMMuyeckas TexHoMorma. YuebHuk B 2-x uvactax / lMop pea. W.IM.
MyxneHoBa. Y. |. TeopeTnyeCcKme OCHOBbI XMMMWYECKOW TeXHonorun. - M.: BbicLu.
LK., 1984. - 256 c.

5 O0uwaa xumuyeckas TEXHOMOMMSA. Y4ebHUK B 2-x dactax / [Mog peg. W.I.
MyxneHosa. Y. 1. BaxxHellme XumMmnyeckmne npomsBoacTea. -M .: Bbicwl. wWwk., 1984. -
263 C.

6. LlapeBa 3.M., OpnoBa E.W. TeopeTnyeckume OCHOBbI XMMWUYECKON TEXHOMOMNN.
Yue6Hoe nocobue. - Knes: Buuia WwKk., 1986. - 260 c.

7. PacyeTbl XMMUKO-TEXHO/IOTMYECKNX MPOLIECCOB. YuebHoe nocobue / Moy pea. W.I.
MyxneHoBa. - J1.: Xumung, 1982. - 248 c.

8. beckoB B.C., CadgpoHoB B.C. O6w@as XuMMuMyecKass TEXHOMOrMSi U OCHOBbI
MPOMbILNIEHHOW 3kooruu. - M.: Xumung, 1999. - 470 c.

9. MeTogn poO3paxyHKiB Yy TEXHOJMOrii HeopraHiyHuxX BMPOOHUUTB. HaByabHWi
NOCIOHMK Y 2-X YyacTuHax / 3a ped. O.A. J1obonko i J1.J1. ToBapXHAHCLKOr0. - XapKiB:
Bua-soHTY “XT1I", 2001.

10. Kachapos B.B. MNpuHUMNbI CO34aHNA 6€30TXOAHbIX XMMUYECKUX MPOU3BOACTB. -
M.: Xumng, 1985. - 288 c.

[10 cneuianbHOT YaCcTWHM NporpamMu:
Po3gin 1 XiMiuHi TexHOMoriT TeXHIYHOT eNeKTPOXIMIl
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1. AHTponos J1.I. TeopeTuyHa enektpoximis. -Kunis: Jnbigp, 1993. -540 c.

2. Kowenb, M. [1. OcHOBM Teopil eneKTPOXIMIYHIX CUCTEM | MpoLeciB [ENeKTPOHHWI
pecypc] : MonHoTekcToBas 6asa / M. [. Kowenb. - [HINponeTpoBcbK : YAXTY,
2011.-216c.

3. CaxHeHko M. [. OcHoBM Teopil KOpO3il Ta 3axucty MeTaniB : Haey. noci6. ans
CTy[. BuLWL. Hasu. 3aKkn. / M. . CaxHeHko, M. B. Begp, T. I'. ApoLwok; Hau,. TexH. yH-T
"Xapk. nonitexH. iH-T". - X., 2005. - 240 c.

4. I'opbayos, A. K. TexHiuHa enekTpoximis. YactnHa 1. EneKTpoximivyHi BUPOGHMLTBA
XiMi4yHMX npogykTis : Migpyunuk / A. K. Topbayos ; 3a pes. b.l. BaipauyHoro. -
Xapkis : Mpanop, 2002. - 254c.

5. AknmeHko J1.M., Mogbinesckaa W.4., Tkayek 3.A. InekTponuns sogpl .- M.: Xrumug,
1970.- 262 c.

6. AkMMeHKo J1.M. TonyyeHne BOAOPOAA, KMUCIOPOAa, X/iopa v wenoderd. M.:Xumus,
1984, 279 c.

7. NpuknagHasa anektpoxumus / MNog ped. A.MN. Tomunosa. - M.:Xumusd. - 1984. - 520
C.

8. Ky6acos B. /1., baHH1KOB B.B. 31eKTpoXxvmMuyeckass TeEXHONOrNA HeOpraHNYeckux
BeLLlecTB. - MnXumuna, 1989 - 188 c.

9. baimakos HO.B., XXypuH A. W. Onektponus B rugpometannyprum. - M.
MeTannyprusa, 1977. - 337 c.

10. Bapbinaes B.H., acosH M.A., Hukonbckuii B.A. XrMrUYecKmne UCTOYHWNKN TOKa. -
M.: Bbicwias LLkona, 1990. - 240c.

11. N.A. KegpuHckuia, B.E. Omutpuenko, V.. T'pyasaHOB JInTEBble UCTOYHUKN TOKa
-M : 3Heproatomusgar. 1992.

12. BaitpayHunin B.l. TexHivyHa enekTpoximia. 4.2. XiMiuHi mpkepena CTpymy. Xapkis,
HTYXII, 2003.-174 c.

13.  Kowenb M.[. TeopeTWyHi  OCHOBM  efIEKTPOXIMIYHOI  eHepreTmku.
[HinponeTtposcbk, YAXTY, 2002. -400 c.

14. Cypapukos C.A. BsefileHMe B  3/IEKTPOXUMUYECKYKD  TEPMOLMHAMUKY
ra/lbBaHNYeCKNX 31eMeHTOB. - MUHCK.: Bbiclada wkona, 1973. - 207c.

15. TaraHoBa, A. A. [epMETUYHbIE XMMWUYECKME WCTOYHMKN TOKA: ONIEMEHTbI U
akKymynatopbl. O60pyaoBaHMe ANs UCMbITAHUIA K 3KcnnyaTaumm : CnpaBoyvHuK / A.
A. TaraHosa, FO. U. by6Hos, C. b. Opnos. - CI16. : Xumuzgat, 2005.

16. TaraHoBa A.A. [uarHoctmka repmetuyHbix XAC. - C-M6.:Xumnzgar, 2007. -
128c.
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17. Hetepos B.I., TMoniwyk HO.B. EnekTpoXximiyHa eHepretuka. CBUHLEBI
aKyMynAaToOpW: ynawiTyBaHHS, BUPOOHULTBO, po3paxyHKuW. - [HINponeTpoBchK.: ABH3
YOXTY, 2013.-298c.

18. Hegpepos, B.I'. EnekTpoximiyHa eHepretuka. JIyXXHi repmeTuyHi aKyMynsTopu:
ynalwTyBaHHs, BUPOOGHULTBO, PO3pPaxyHKW : HaBYa/ibHUA Moci6HnK / B.I.Hedenos,
FO.B.Moniwyk. - AHinpo : ABH3 YAXTY, 2017.- 177 c.

19. KyHtmn O.l. TanbBaHOTexHika: Hasuy. [loci6HuK. - JlbBiB: BWAaBHUUTBO
HauioHanbHOro yHisepcutety «J1bBiBCbKa nositexHikay», 2004. - 236c¢.

20. ENeKTpoxiMiyHe HaAHECEHHS MeTaleBUX, KOHBEPCIMHUX Ta KOMMO3ULIAHMX
MOKPUTTIB: HaBY. nocib. gnsa ctya. cred. 7.0916.03 "TexHivHa enekTpoximia™ / B. T.
Asopcbkuin [Ta iH] ; [ep>kaBHuin yH-T "JIbBiBCbKa NoniTexHika". - J1. : 2000. -216 c.

Po3gin 2. XiMiuHi TexHoMorii naamea i NaIMBHO-MaCc TUNbHUX MaTepianis
1 Xumunsa HedhTw 1 raza. YuebH. nocobue ana sy3os /A..Boromonos, A.A.l"alne,
B.B.'pomoBa wn pgp./ TMopg pen. B.A.MNpockypskoBa, A.E [OpabkvHa. - 2-e wu3g,
Mepepab- J1.: Xumuna, 1989. - 424 c.
2. HectepeHko J1.J1., buptokos HO.B., Jlebenes B.A. OCHOBbI XMMUK N (DU3UKU
ropro4mx nckonaembiX.- K.: Buwia wk., 1987. - 359c.
3. TeopeTnyeckMe OCHOBbl XMMWYECKOW TEXHOMOTMUA TOPHYMX UCKOMAeMbIX:
YuebHuk ansa By3oB / KamHeBa A.W., MNnatoHoB B.B. - M.: Xumus, 1990 - 288 c.
4. B.N. CapaHuyk, B.B. Owoukuii, A, BnacoB. ®PU3NKO-XMMUYECKNE OCHOBbI
nepepaboTKn roproumx uckonaembix. JoHeuk: LoHITY, CXigHWIA BULABHUYUIA AiM,
2001.-304c.
d. XYMn4yeckaa TexXHOMOrMA TBepAblX roproumx uckonaemblxX. [log pead. I.H.
MakapoBa, I'.[l. Xapnamnosuya. - M.: Xumug, 1986. - 493 c.
6. I".[.Xapnamnosuy, A.A.KaytmaH. TexHonorus KOKCOXMMWNYECKOro
MPOM3BOACTBA. YUeOHUK Ans By30B. - M.: Metannyprus, 1995. - 384 c.
7. TexHonorms nepepaboTkn Hedptn Yactb 1 TlMepsBuyHas nepepaboTka HedTn/
Mog pea. Mnaronesot O.®., KanyctuHa B.M. - M.: Xumus, 2006. - 400 c.
8. MaHoBAH A.K. TexHonorus nepBMYHON nepepaboTKM HepTM U NPUPOLHOro
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