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1 ITOACHIOBAJIBHA 3AITMCKA

[Tporpama ¢axoBOro BCTYIHOIO BUIIPOOYBAaHHS Ha 3400yTTs CTYNEHs MaricTpa Ha 0asi
3m00yToro crymeHs ©OakanmaBpa (OCBITHBO-KBamipikaI(iiHOro piBHSA  CIHemiagicTa) 3a
crieniaybHICTIO 161 XiMiuHI TEXHOIOTIT Ta iHXeHepis (OCBiTHS mporpama «XiMiuHi TeXHOJIOTIi
OpraHIYHMX PEYOBHMH») MICTUTh METY, 3aBAAHHS Ta NEPesiK JUCUUIUIIH 3 (aXOBOTO BCTYITHOTO
BUNPOOYBAHHS, a TAKOXK NEPEJIK MUTaHb 3 KOXKHOI JUCUUIUIIHU, KPUTEPIi OLIIHIOBaHHS 3HAHb

Ta CIIUCOK PEKOMEHIOBAHOI JIITEPATypH JIs MIATOTOBKH.



2 3AT'AJIBHI ITOJIOKEHHA

[Iporpama ¢axoBOTO BCTYIHOTO BUIIPOOYBaHHS Ha 3A00YTTS CTYMEHS MaricTpa Ha 6asi
3000yTOr0 CTymeHs ©OakanaBpa (OCBITHRO-KBaJi(piKaliifHOTO pIBHS —CHemiaixicra) 3a
cremianpHicTIO 161 XiMiuHi TeXHOJIOTIT Ta iHKeHepis (OCBITHS mporpaMa «XiMiuHi TEXHOJIOTI]

OpraHIYHUX PEUOBUHY) BKIIIOYAE MUTAHHS 3 HACTYIMHUX JUCLHUILIIH'

2.1 Teopis XIMIKO-TEXHOJOTIYHHUX ITPOIICCIB

[IpeameT HaBYANBbHOI AMCHUILTIHY ,,Teopis xiMiko-TexHOJIoTiuHMX mporeciB” (TXTII)
BKJIIOYA€ BUKJIAJAHHS Ta MPaKTUYHE 3aCBOEHHS XIMIYHHUX, (I3MKO-XIMIYHUX 1 (I3MYHUX
METOIB JOCIIDKEHHSI OPTaHIYHUX PeakIliii, 0 3aCTOCOBYIOTHCS B OpraHIYHOMY CHHTE31, a
TaKOX MEXaHI3My Ta KIHETUKHU paJUKaJIbHUX 1 TOMOT€HHUX KATAJITUYHUX PEaKIiH.

Ha mnpakTuyHuX 3aHATTSIX CTYACHTH HABYAlOThCA BUKOPUCTAHHIO KUIBKICHUX
3aKOHOMIPHOCTEH XIMIYHUX peakIiil Ajisg MpakTUyHOi peamizamii (MarepiajbHi Ta TEIUIOBi
PO3paxyHKH Ta iH.).

Mera HaBYalbHOI JUCHMIUIIHM — HagaTH MaWOyTHIM TeXHoJIoraM Creriajizarii
»XIMIYHI TexHoJorii opraHiyHux pe4yoBuH’ (XTOP) 3HaHHS B 00sacTi KIJIBKICHOTO
JTOCTI/DKEHHST Ta PO3PAaxXyHKY XIMIYHMX TIPOIECiB, MEXaHI3MiB OpraHIYHHX peaKIlii,
3aCTOCYBaHHS TEPMOAMHAMIYHMX 1 KIHETUYHHUX JAHUX JJIs1 OOTPYHTYBAaHHS YMOB MPAKTUYHOIO
MPOBEACHHS XIMIYHOTO TPOIIECY.

Huctmmutina TXTII  moknukana — cucTeMaTtW3yBaTh — Marepial — JAUCIHILTIH
byHIaMeHTaIbHOTO IUKIY (OopraHiyHoi Ximii, (i3uyHOi XiMii, (I3UMKO-XIMIYHUX METO/IB
aHaJIi3y Ta iH.) Ta HEOOXiJHA JUISl TOJAJBIIOT0 BUBYCHHS CICI[IAIbHUX JAMCUIHUIUTIH: XiMis Ta
TEXHOJIOT1sl OPraHIYHOT0 CUHTE3Y, 00JIaJHAHHS BUPOOHUIITB OPTaHIYHOTO CHHTE3Y, JUCITUTIIIH

crieriamizanii.

2.2 TexHOJIOTisI OCHOBHOTO OPTaHIYHOTO Ta HA(PTOXIMIYHOTO CHHTE3Y

"TexHoJIOTis OCHOBHOTO opraHiuHoro Tta HadToximigyHoro cuHTesy" (TOOHC) e

6azoBoro guctumuiinoto s cremianmizamii XTOP. Bucokwit piBens 3Hans 3 TOOHC

3abe3neuye MalOyTHROMY  (DaxiBIFO MOJKJHMBICTH  Kpalloro 3acBOEHHS  JIUCIMILIIH



npodeciiHOro CIpsMYBaHHS Ta KBali()iKOBAHOTO BUPIIIEHHS MUTaHb, OB’ A3aHUX 13 IIBUJIKO
3pOCTal0YMM HAYKOBUM IPOTPECOM, HOBITHIMH TEXHOJIOTISIMA CHUHTE3y OpPraHIYHUX PEYOBHUH
PI3HUX KJIAaclB, pO3IIMPEHHIM TEXHOJIOT1M OpraHiYyHUX BUPOOHHUIITB, TOILIO.

Meta HaBuaibHOI AMCHMIUIIHA — HaJaTH MalOyTHIM TEXHOJOTaM TEOPETHYHI Ta
MIPAKTUYHI OCHOBU IPOLIECIB OPraHIYHOIO CUHTE3Y, METO/IIB OJIEP>KAHHS OPTaHIYHUX PEYOBUH,
iX (i3UKO-XIMIYHMX BJIACTUBOCTEH, 3aKOHOMIPHOCTEH 3B 3Ky MIXK IX XIMIYHOIO OyJOBOIO Ta
BIIACTUBOCTSIMHM ISl 3HAWJEHHS ONTHMAJIBHOI TEXHOJIOTIi BHPOOHWIITBA 3 ypaxyBaHHSIM
Cy4aCHUX €KOJIOTTYHMX BUMOT.

Buxnananus guctumuiinn TOOHC 3piiicHIOETBCS Ticls OMaHyBaHHS CTYACHTAMHU
TaKMX 3arajlbHOOCBITHIX Ta (yHJaMEHTalIbHUX AUCUMIUIIH K "Opraniu"a ximis", "dizuyna
ximisg", ,,Teopis XiMiKO-TeXHOJIOTIYHUX MpolieciB”, "3aranpHa XimiuyHa TexHosoris", «[Ipomecu
Ta amapatd XIMIYHOI TEXHOJOTi(» Ta BIIHOCUTHCA JO JUCHMIUIIHK TpodeciitHoro

CIPSIMYBaHHSI.

2.3 YcraTKyBaHHSI BAPOOHUIITB OPTaHIYHOTO CUHTE3Y

"VYcraTkyBaHHS BUPOOHUIITB OPraHIYHOTO CHHTE3Yy" € 0a30BOI0 AUCIUIUIIHOIO IS
cnemiamzaiii XTOP. Bucokuii piBeHb 3HaHb YyCTaTKyBaHHS 3a0e3meuye MalOyTHbOMY
(haxiBIF0O MOXKJIUBICTH KPaI[OTO 3aCBOEHHS AMCIUIUIIH (yHIaMEHTAIBHOTO Ta MpodeciitHoro
CHpsIMYBaHHS Ta KBaJli(piKOBAaHOTO BUPILIECHHS MUTAaHb, OB’ I3aHUX 3 HAYKOBUM IPOTPECOM B
HOBITHIX T€XHOJIOT1SX XIMIYHUX BUPOOHHUIITB TOIIIO.

Mera aHOi TUCIUIUIIHA — HAaJIaTH MalOYTHIM TEXHOJIOTaM 3 y3arajbHEHHM 00’ €KTOM
nisutbHOCTI «TexHonoriuHi mpouecu 1 amapatd BUPOOHMITBA XIMIYHMX PEYOBHH, a TaKOX
MaTepiajliB Ta BUPOOIB Ha iX OCHOBI» 0a30B1 MOHATTS, TEOPETUYHI Ta MPAKTUYHI OCHOBU
CY4JaCHOTO YCTaTKyBaHHS BUPOOHHIITB OPTraHIiYHOTO CUHTE3Y.

OCHOBHMMHM 3aBIAaHHSIMU BUBYCHHS JUCHUIUTIHA «YCTaTKyBaHHS BHUPOOHHUIITB
OpPTaHIYHOTO CHHTE3y» € (OPMYBaHHS YITKOIO Ta MPABHIBHOTO PO3YMIHHS MPHUHLUIIIB
BUOOpPY, TMPOEKTYBaHHS Ta KOHCTPYKTMBHUX OCOOJMBOCTEH TEXHOJIOTIYHOTO OOJIa HAHHS

MPOIECIB OPTaHIYHOTO CHHTE3Y.



3 I[IEPEJIIK ITMTAHb 3 ®AXOBOI'O BCTYIIHOI'O BUITPOBYBAHHA

3.1 Mucrnumnnina «Teopis XiMiko-TexHoMoTi9HUX mporieciBy (TXTII)
PO3PAXYHOK MATEPIAJIBHOI'O BAJIAHCY

Po3paxyBaTtu MarepiaibHU OajlaHC MPOIIECy 3a HABEJACHUMHU JaHUMHU:
1.C,H,,+2,50, — 2CH,;COOH + H,0

CH,COOH +20, —> 2CO, +2H,0
Cc,H,+ 1,50, —> C,H,COOH + H,0
Fe ig0 =10 Kvoms/rom; Xe . =1 Xo =0,9; @G0, =0,9; &4, =0,05.
2. CH,OH +NH, —> CH,NH, + H,0
CH,NH, + CH;OH —> (CH,),NH + H,0
(CH,;),NH + CH,0H — (CH,);N + H,0
(CH,);N + NH, — > CH,NH, + (CH,),NH
(CH;);N + CH,NH, — 2(CH,),NH

. _ . _ ./CH30OH . ~CH30H _
Ferior0 = 20 KMOIB/TOI; Xy o = 0,8; Xy =0,8, B0 = 06,05, =0,3.

3. CH,=CHCI + HSiCl, — CH,=CH-SiCl, + HCI
HSiCl, + HCl — SiCl, + H,
CH,=CHCI + HCl —= CH,-CHCI,
Fery-crcio = 20 kMomb/Tom; ey, o =22 kMomtb/romt; Xy, _cue = 1;

CHp=CHCI _ A q. _
Doy Zcnsici, = 0,8, Fy, =1 xmomb/rop.

4. CyHy+H,0 — (CH,),CH-OH
2(CH,),CHOH —> IICH3)2CII;ﬂZO +H,0

[(CH,),CH,O — (CH,),CH-OH + C,H,

2GHy, —= C6III_IIIZ

Feuhgo =50 kMonb/rom; B0 =2; Xcp =08 @,=0,9; @, =0,06.

5. CH,=C(CH), + Cl, = CH,=C-CH,CI+ HCl

CH
CH,=C(CH,), + Cl, —> Cl-CHz-(TZCl-CH3
1I

CH
CH,=C(CHy), + HCl——> (CH,),C-CI }

CH,=C-CH,Cl + Cl,— CI-CH,-CCI-CH,Cl
CH, Y CH,



Femg0 = 20 kMonb/ron; @, =0,8; @, =0,1; @, =0,05; X, =1; X, =0,95.

6. C,H,+0,50, —’?1
N/ 4$1,50, —= 2CO +2H,0
0 P 2
\y — CH,CHO
CH,CHO + 1,50, — 2CO + 2H,0
Feh,0=15 KMOJ’IB/FOI[; Xem, =095 Xg, =0,4; @,=0,9; &, =0,07.

7. CH, +4Cl, —= CCl, +4HCI
2CCl, —= C,Cl, +2Cl,
6CCl, —= C,Cl, +9Cl,
3C,Cl, — C,Cl, +3Cl,

Fop, 0 =10 xmoms/rom; Xgy, =13 X =0,9; @ =0,5 &5 =0,4.
8. CH,+0,50, — CH,0OH

CH, + 0,50, — CO +2H,

CH,0H +0, — > CO+2H,0

CH,OH — CO +2H,

CO+0,50, —= CO,

o =0,6; Dy, =0,2;

FHZO =8 K1\’10JH>/FOIE; FH2 =48 KMOJ‘IB/I"OI[; on =0,9.

Fen, 0 =20 Kmonb/rop; @y,

3

cl
9.
© +Cl, —> © + HCI
Cl I
cl
+Cl, — T + HCl
cl II ¢

© + Cl > © + HCI
I
Cl

Feghgo = 24 xmomb/rom; Xy =0,5 X, =0,95 @, =0,01; & =0,97.

(0]
10. @ +1,50, —>£j + H,0
07
0 _
+ 30, /> +2CO, + H,0
OQ 2 0 o) 2 2

o1

Ao +30, —= 4co, + HO

Feghg o =20 KMOJIB/FOJI; Xegng =0,9; @,=0,8; @, =0,15.



11. C,H.OH +4Cl, — CCLCHO + SHCI
C,H,OH + HCl — C,H.Cl + H,0
CCl,CHO + Cl, —> CCl, + CO + HCl
Fe om0 =12 kMomb/ron; X yon =1 X¢, =0,9; Pegino =0,9; Dy =0,07.

/\
12. O(CH,CH,0H), + NH, —>O\_/I\IIH + 2H,0

/N
O(CH,CH,0H), —>=q_ 0 + H,0

N\ I\
O NH + NH, — >HN_ NH + H,0

F =0,9; Xy, =0,8 @=0,9; @, =0,04.

JIMIITIKOIIB, 0

=12 kmonp/rox; X

JIUTIIKOIb

13. C,H, + 1,50, +NH, — CH,=CH-CN +3H,0
2NH; + 1,50, — = N, + 3H,0
2CH,=CH-CN +4,50,— 6CO + N, + 3H,0
Fe g0 =50 KMOJ’IB/FOI[; Xegg = 0,95 Xy, =1 Xo, =0,8; Ry, =3 KMOJIb/TOI;

@CH2:CH—CN =0,9.

14. C,H,+H,0 —= C,H,OH
2C,H,OH — (C,H,),0 +H,0
(C,H,),0 —= C,H,OH + C,H,
(C,H,),0 + H,0 —= 2C,H.OH

Fe,n,0 =60 xvomb/rom; Xe,p, =0,9; X, 0=0,5 D0, =0,95.

15. C,H.OH+NH, —= C,H,NH, + H,0
C,H,NH, + C,HLOH —> (C,H,),NH + H,0
(C,Hs),NH + C,H;OH —> (C,H;);N + H,0
2C,H,OH —> (C,H,),0+H,0
(C,Hy),0 + NH; — (C,H,),NH + H,0
Fe,ton.0 =80 KMOJ’IB/FO)I; Xeeon =0:9; Xy, =0,5; Dy, =0.5;

ot =02 Pcygron =0,15.

Q) em—0
|
O — O
© + 9H, —= 6CH,

Q% +6H, — 6CH,
Fergo =10 kmomb/ron; Xe o =1 X, =0,5 & =0.95; &y, =0,01.



17. C,H,+Cl, — CICH,CH,Cl
CICH,CH,CI + Cl, — = C,H,Cl; + HCI
C,H, +HCl — C,H.Cl

Feh,0 =20 kmomb/ron; Xey, =0,9; X¢, =0,8; @Dy ¢, =0,9; Dy =0,06.

18. C.Hg+CH, — CH,C,H;
CeHsCoHs + CH, — C.H,(C,Hy),
C H,(C,Hy), + CH, — 2CH.C,H,
Feongo =100 KMOJ’IB/FOI[; Xeghg = 0.5 X, =0,9; Deyycon, =0,9.

19. C;H,+0, —>= CH,=CH-CHO + H,0
CH,=CH-CHO + 0,5 0,—> CH,=CH-COOH
CH,=CH-CHO +20, —= 3CO +2H,0
CH,=CH-COOH + 1,50, — 3CO +2H,0

FCsHe-O =20 KMOJH’/ ron; X03H6 =1 on =0,9; @CHZ:CH—CHO =0,9; @CHZ:CH—CHO =0,9;

@, =0,02.

20. 4NH, +50, — > 4NO + 6H,0
INO —> N,+0,
NO +0,50, — NO,
2NO, — N,+20,
Funy0 =40 kvoms/rom; Xy, =1; Xo, =0,8; @g8=0,01; & =0,02.

21. CO+2H, — CH,0H
2CH,0H — CH,OCH, + H,0
4CO + 8H, —> C,H,OH + 3H,0
CH,OCH, + H,0 — 2CO +4H,
Feoo =10 kmomb/ron; Xoo =0,4; Xy, =0,5; @5, =0,9; B oy, =0,04.
22. CH,+0,50,+2HCI —> CICH,CH,CI + H,0
C,H,+HCI — C,H.,CI
CICH,CH,CI + 0,50, + HCl — CICH,CHCl, + H,0
Feh,0 =20 xmomb/rom; X, =15 Xo, =0,9; X, 10) =L D4y 01, =0,9, Do) = 0,04,

23. CH,+NH, + 1,50, — HCN +3H,0
2NH, + 1,50, — N, +3H,0
CH, + 1,50, — CO+2H,0

FNH3,0 =18 I(MOJ'IB/FOI[; FCH“,O =20 KMOJ'IB/FOI[; XCH4 = XNH3 = 1;<pNN;'3 =0,05;
Xo, = 0,5.

10



24. CH,CH, + 1,50, —> C,H,COOH + H,0
C.H,COOH — C,H, + CO,
CH,CH, +0, — C,H,CHO + H,0
Feghscrzo =19 KMOHI’/FOI[; X cehschs = 15 Pogrcoon = 0,8;
Deeno = 0,15, X, =0,5.

25. CH,+H,0 — CO +3H,
CO+H,0 — CO, +H,
CH, +CO, —> 2CO +2H,
Fen, 0 =10 KMonb/rozI; Xep, =0,9; @pp =0,8; X, o =0,4.

26. CH,+0, —> CH,O + H,0
CH,O + 0,50, — CO + H,0
CH, +20, —= CO, +2H,0

Fer, 0 =10 KMOJ’H:-/FOI[; Xew, =1 @0 =0,15; X, =0,4; @y, =0,8.

27. CH,OH +0,50, — CH,O +H,0
CH,0H —> CH,0 +H,
CH,0 + 0,50, —= CO +H,0
Feraon 0 =12 ®vomb/ron; Xepy o =0,9; @y, =0,05; &, =0,05; X, =0,5.

28. CH, +4Cl, —>= CCl, + 4HCI
2CCl, — C,Cl, +2CL,
3C,Cly——> CCl, +3Cl,
C,Cl, +2Cl, — = 2CCl,
Fo, 0 =60 KMOJ'IB/ rof; Xy, =1; xg'c2|4 =50%; x5, =44%; Xgel;ZCIe =1%.

2Cly

29. C(H,C(CH,),00H —> C/H,OH + CH,COCH,
C(H,C(CH,),00H —> C,H,COCH, + CH,0H
2C4H;OH + CH;COCH; — > HO-CH,-C(CH,),-CH,OH + H,0O
VY peaktop nogaetbes 1520 Kr/rof rigponepekucy i30nponiideH3oy, (DCGHSOH

D

ceHscocHs = 0,04, cryninb komsepcii rinponepexucy izonponinGenzony — 100%.

30. C,H,+0, — CH,=CH-CHO + H,0
2CH,=CHCHO + O, — 2CH,~CH-COOH
2CH,~CH-CHO + 70, == 6CO, + 4H,0
CH,=CH-COOH + 30, = 3CO, +2H,0
Feng0 =120 xmomb/rom; By, = 1,1 Xy, crcro = 0585 Xeu,—cricoon = 0,05;
X e, =0,9.

11
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31.

CH,CH, + 1,50, + NH, — C,H.CN + 3H,0
C,H,CH, +0, — C,H,CHO + H,0
C,H,CHO + NH, + 0,50, —= C.H.CN +2H,0

Fegrgcns 0 =160 kmonb/rom; By o =230 kmonb/ron; Fy,. o =150 kmoub/Tox;

XcgHsCN = 0,8, XcgHsCHO =0,1.

32.

CeHg + CHy — C6}115C3H7

CeHsC3H; + CHy — H'IF6H4(C3H7)2
CH,C,H, +C;H, —> m-CH,(C;H,),
n-C,H,(C;H,), + C;Hg —Ill 2CH,C,H,

F, =40 xmonb/ron; Fy =2 xkmonb/ron; Fy, =3 kmonb/ron; X¢ . =0,5;
Xoy, =0,8.

33.

FCH30H 0=

NH, + CH,OH — CH,NH, + H,0

CH,NH, + CH,OH — (CH,),NH + H,0

(CH,),NH + CH,0H — (CH,),N + H,0

2CH30H — CH,OCH, + H,0

NH, + (CH,),N —> CH,NH, + (CH,),NH

200 xmoub/ron; Fy,. o =90 kmonb/ron; Xy on = 0,9;

Fergun, =35 KMOIb/To1; Fgy iy =25 kMonb/Tomt; Fieyy .y =25 KMoIb/TOxI.

34.

NH, + C,H,OH — C,H,NH, + H,0
C,H,NH, + C,H,OH —> (C,H,),NH + H,0
(C,H;),NH + C,H,OH —> (C,H,),N + H,0
2C,H,OH — (C,H,),0 +H,0

(C,Hg);N +NH, — C,H,NH + (C,H,),NH

Fe,neon 0 =100 kmonb/rom; By, =0,6; Py, =0,4;

D

(CoHs5)2NH

3S.

=0,3; D pigyon =025, Fie )0 = 2,25 KMoOIb/TOAL.

CgH,;OH + 8HNO; ——= HO-CO-(CH,),-COOH + 8NO, + 5H,0

CoH, O + 14HNO;——= HOCO-(CH,),-COOH + 14NO, + 9H,0 + CO,
C¢H,,OH + 18HNO, > HOCO-(CH,),-COOH + (COOH), + 18NO, + 11H,0
C.H,,OH + 34HNO, — 6CO, + 34NO, + 23H,0

Ne iy 01,0 = 60 KMOIIB; S0, =9,0; @, =0,9; @, =0,05; @, =0,04; ncyy oy =0.
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3.2 Jucummiina “TexHOJOTis OCHOBHOTO OPTraHiYHOrO Ta HA(TOXIMIYHOTO CHHTE3Y

(TOOHC)

1. Tlpouecu rigpyBaHHA Ta AETIAPYBAaHHS, 1X 3HAYEHHS y MPOMHUCIOBOMY OpPraHIYHOMY
cunTtesl. Knacugikaris peakiiil rigpyBanHs—eriipyBanss. HaBectu npuxiiaay.

2. OCHOBHI TUIIH KaTaJIi3aTOPIB Ta MEXaHI3M PEaKIlii riapyBaHHA—ICT1APYyBaHHS.

3. OkuCHIOBaJIbHE JETIAPYBaHHS H-OYTWJICHIB B OyTaji€H, YMOBH TPOBEIACHHS TPOIIECY.
Onucat TEXHOJIOTIYHY CXeMY OKHCHIOBAJIBHOTO JIETIIpyBaHHs H-OyTHIICHIB B OyTadieH.

4. OpnHocraniiiHe periipyBaHHs mapadiHiB B JieHd. PerenepatuBHa cuctema ['yapi.
Onucaru poboty peakropa 610Ky cuctemu ['yapi.

5. HerimpyBaHHS aNKiTapOMAaTUYHUX CIHOJYK. 3aKOHOMIPHOCTI TPOLIECY JeripyBaHHS
ankinOen3oniB. OnucaTH TEXHOJOTIYHY CXEMY OJEep)KaHHA CTHUPOIY JAETIApYBaHHAM
CTUIOCH30TY.

6. JlerinpyBaHHSA Ta OKMCHEHHS MEPBUHHHUX crupTiB. CyMmicHE AeTiapyBaHHS Ta OKHCHEHHS
METaHOJy, YMOBH IpOBeIeHHs Tpoliecy. OnucaTi TEXHOJIOTIYHY CXEMY OKHCHIOBAJIBLHOTO
JIET1/IpyBaHHs METAHOIY y OopManbaeria.

7. Ilpouecu ranoreHyBaHHsI, iX 3HaY€HHS B MPOMMCIOBOMY OpraHIYHOMY CHHTE3l. MeToau
CUHTE3Y rajJoreHONOX1HUX, HABECTH MPUKIIATU BIAMOBIIHUX PEaKIliil.

8. Ilpouecu xyopyBaHHS BYTJIEBOJIHIB 32 paJuKaIbHO-JIAHIIOTOBUM MexaHi3MoM. OCHOBHI
CTa/Iii MpoIlecy Ta TUIH iHIIIaTOPIB, SIKi BUKOPUCTOBYIOTH Y TPOMHUCIOBOMY OPTaHIYHOMY
cunte3l. [IpoaykTu, SKi OTPUMYIOTH JIaHUM CIOCOOOM, iX XapaKTepUCTUKaA, Tajys3i
BUKOPHUCTAHHS.

9. XnopyBaHHS apoMaTHYHUX CIOJNYK. HaBecTm kaTamizaTopu Ta MeEXaHi3M TIPOIECy
XJIOpYBaHHsSI B apOMaTH4HE sApo. BIIMB 3aMiCHHUKIB B apOMaTHYHOMY SIIpi Ha IMPOIEC
XJIOPDYBaHHSI, HABECTH TPHUKIAAU peakiii. [IpoaykTu, siki OTpUMYIOTh XJIOPYBAaHHSIM B
apoMaTH4He SJIpo.

10. XiopyBaHHsT apomMaTWyHHX CHoidyk. HaBecTn KaramizaTopd Ta MeEXaHI3M IpOLECcy
XJIOpYBaHHS B apoMaTudHe sapo. OmnucaT TEXHOJOTIYHY CXEeMY OJep)KaHHS
xJI0pOeH3011y Ta OOTPYHTYBATH HEOOXIHICTH MOMEPEIHBOI CYIIKH BUXITHUX PEarcHTiB.

11.TIponecu propyBaHHs MOJEKYIIpHUM (pTOpOoM Ta BuluMu pTopuaamu Metani. HaBectu
NpUKIaau AaHUX peakiii. TexHomnoris metano@TopuaHoro crnocoly (TopyBaHHS Ta ii
amapaTtypHe 0(pOpMIICHHSI.

12. AnkinyBaHHS. AJKUTyIOUl areHTH Ta KaTalli3aTOPH.

13. AnkimyBaHHs. XapaKTepUCTHUKA MPOLECY, AJIKUTYIOYl areHTH Ta KaTajli3aTopH.
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14. AnkinyBaHHSI apOMaTHYHUX BYTJIEBOAHIB. MexaHi3M MOCIIIIOBHOTO aJIKiTyBaHHSI.

15. BupoOHuntBo  etunOeH3oiy. PiBHAHHS, TEXHOJOTIYHI TapaMeTpH, MPUHIIMIIOBA
TEXHOJIOT1YHA CXEMa.

16. BupoOHuntBo i3ompomninoen3ony. PiBHSAHHS mepeTBopeHb. TeXHOJOTIYHI MapameTpH,
NPUHIIMIIOBA TEXHOJIOTIYHA CXeMa By3JIa CHHTE3Y.

17. AnkinyBaHHS 10 aTOMY a30Ty. MexaHi3M, peakiliiiHa 31aTHICTh XJIOPIOX1IHUX, aMiaKy Ta
aMiHiB y nporneci N-ajakiTyBaHHs.

18. PiBHSAHHS anKUTyBaHHS aMiaKy METAHOJIOM 3 OTPMMAaHHSIM MeETHJIaMiHiB. TeXHoioriuHi
napameTpu, MPUHIMIIOBA CXeMa BUPOOHUIITBA METHIIAMIHIB.

19.Tlpomiecn TeTEPOTEHHO—KATATITUYHOTO OKHCHEHHS: OCHOBHI Taly3i 3acTOCYBaHHS
HaWOLIBII BaXKJIMBHUX IPOMYKTIB, 3arajlbHa XapaKTEPUCTHUKA IPOIECIB Ta PeaKIHUX
amaparis.

20. PinuaHO(a3HO—JIAHIIOTOBE OKHCHEHHS 110 HAaCHYCHOMY aToOMy BYTJICHIO. MeXaHi3M
IpoIIecy.

21. OKMCHEHHS IUKIIOTeKCaHy B aHOJI Ta aHOH. OOrpyHTYBaHHS TEXHOJIOTIYHHUX MapaMeTpiB.
[TpunHIMIIOBA cXeMa By3J1a OKUCHEHHS.

22. OxucHeHHs 130-Tiponiuioen3ony. OTpumaHHs QeHoay Ta aueToHy. XimizM. TexHosoriuHa
cXema CTajiii OKUCHEHHSI.

23.T'eTeporeHHO-KaTaAIITHYHE OKUCHEHHS BYTJIEBOHIB Ta 1X MOXIJIHUX: MPUKIAIN MPOIIECIB,
KaTajgi3aTopu Ta MOXKIJIMBI MEXaHI3MU TETEePOTreHHO-KATAIITUYHOTO OKWMCHEHHS JTaHHX
peareHTIB.

24.T'eTeporeHHO—KaTaMiTUYHE  OKUCHEHHS  eTwieHy. OTpuUMaHHS  €THJICHOKCHUJY.
[TopiBHsUTbHA XapaKTEPUCTUKA METO/IB OTPUMAHHS €THICHOKCHUTY.

25.'eTeporeHHO-KaTaIITHYHE OKUCHEHHS eThiieHy. OTpUMaHHS €THJICHOKCUAY OKUCHEHHSIM
ETHJICHY TEXHIYHIUM KHCHEM: XapaKTepUCTUKA MPOIIECY, IEPEBaru Ta HEJIOIIKH.

26.['eTeporeHHO-KaTaliTUUHE OKHCHEHHS eTwieHy. Omnucatu TEXHOJOTIYHY CXeMy
OJIep KaHHsI €TUIICHOKCHUY OKHCHEHHSM E€TWICHY IOBITPSM, OOTPYHTYBAaTH TIEpeBaru Ta
HEJIOJIIKH TIPOIIECYy.

27.I1psima rigparanis etrwiieny. OnucaTy TEXHOJIOTIYHY CXeMY OTPUMaHHS €TaHOy Ta YMOBHU
POBEACHHS MPOIIECY.

28.Tigparamis anetwieHy 3a KydepoBuM Ha pTYTHOMY Ta HEPTYTHOMY KaTajii3aTopax.

Ximizm. [ToGiuni peaxii. OcobauBoCTI pOOOTH KaTai3aTopiB.
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29.OtpumanHss  eTuieHrmikomo. OOrpyHTyBaHHS  TEXHOJOTIYHHUX  IapaMeTpiB  Ta
MPUHIIMIIOBA CXeMa BUPOOHUIITBA.

30.OTpumaHHsl aHTIAPHUIIIB JU- Ta TETpa- KApOOHOBUX KHCIOT. METOau ojepKaHHS
¢dTaneBoro aHriApUay: CHPOBHHA Ta YMOBHU MEPEOIry TEXHOJIOTIYHOTO MPOIIECY, MepeBar
Ta HEJIOJIIKA BUPOOHUIITBA.

31.OTpumaHHsa aHTIAPUIIB JW- Ta TeTpa- KapOOHOBHX KHUCIOT. [lopiBHSHHS METOMIB
BUPOOHUIITBA MAaJICTHOBOTO AHTIIPUAY: CHPOBUHA, IO 3aCTOCOBYETHCS, KaTalli3aTOPH,
YMOBH TIPOIIECY.

32.CuHTe3 CHUPTIB Ha OCHOBI OKCHAY BYTJICIIO Ta BOAHIO. TeopeTHuHi OCHOBH IPOIIECY.

Ommcatn TGXHOJ’IOFi‘-IHy CXEMY OTPUMAHHS MCTAHOITY 3 KCHHTEC3-Ta3y».

3.3 Jucummnina: “YcTaTKyBaHHS BUPOOHHIITB OPTaHI9HOTO CUHTE3Y

1. 3araspHe MOHATTS MPO TMPOEKTYBAaHHS XIMIYHOIO BUPOOHMITBA Ta Horo Buau. Poib
TEXHOJIOTa y MPOEKTYBaHH1 XIMIYHUX BUPOOHUIITB.

2. [lepeanpoexTHa po3pobka. Bubip paitony OyaiBauirrea mianpuemcrsa OC.

3. Buxigni nani ans npoektyBanHs BupoOHuinTBa OC. 3aBnanHs Ha npoektyBanHs Ta TEO Ha
OyIIBHUIITBO 00’ EKTY.

4. Cxiaj Ta po3JIiju TEXHIYHOTO MPOEKTY.

5. Bubip meroay BupoOHuiTBa. OGTpyHTOBAHICTh XIMIYHOI CXEMHU IPOMHUCIOBOI'O CUHTE3Y.

6. ETanu po3poOku ta opopMieHHs TexXHOJIOT19HO1 cxemu mpotecy OC.

7. Bunu TeXHONOTTYHUX PErjaMeHTIB Ta iX pO3ALIH.

8. KoncTpykuiitHi Matepianu, sSiki BUKOPUCTOBYIOTHCS /ISl BUTOTOBJICHHSI THIIOBOI PEaKIiiHOT
amaparypu: cTajb, YaBYyH, KOJIbOPOBI Ta PiIKICHI METaJH, CIIaBH.

9. KoHcTpykuiiiHi MaTepiaiu, sKi BUKOPUCTOBYIOTHCS /ISl BUTOTOBJICHHSI TUIIOBOI PeaKIiiHOT
amapaTypH: JBOIIAPOBUI JIMCTOBHI MaTepiaj, HEOPraHiyHi Ta OpraHivyHi MaTepiaiu.

10. Tlpunuunu BUOOpy KOHCTPYKUIMHUX MaTepialliB Jyisl ycTaTKyBaHHsA BUpoOHULTB OC.

11. Koposist metaniB Ta ii Buau. [Ipuknaau mporecis.

12. BruiB KOHCTPYKTUBHHUX OCOOJIMBOCTEH €JIEMEHTIB pEaKTOPiB Ha KOPO31MHUI Mpoliec.

13. MeToau KOpO31MHOTO 3aXUCTy. 3aXHCT MOKPUTTSIMH: HEOPTaHIYHUMH Ta OPTaHIYHHUMHU
MarepiajamMu.

14. MeToau 3axucTy BiJ Kopo3ii. Bukopucranss iHri6iTOpiB KOPO3ii.

15. TexHomnoriuni KpuTepii €(OEKTUBHOCTI XIMIKO-TEXHOJIOTIYHOTO TMPOIECy: BHU3HAYCHHS,

dbopmynu.
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16. KonctpyktuBHa po3pobka peakropiB. Juumia ta kpumku. Jlroku Ta naszu. Jlanu ta onopu
peaKkTopiB.

17. KoHcTpykTHBHA po3po0OKa peakTopiB. Tunu ¢iaHuis, By3nu yuiuibHeHHs. [Ipoknagku ta
KPIMHUJIbHI IeTall.

18. KonctpykruBHa po3poOka peakropis. L tynepu. booumku. Ornsaosi BikHa.

19. OdopmiteHHS TOBEPXHI TEII00OMIHY peakTopiB. COpoUuKH, 3MIHOBHKH Ta CTAaKaHH.

20. Meroau o6irpiBy peakTopiB. TermioHocii Ta XJ1aq0areHTy.

21. Cioco6u mepeminryBaHHs Ta MEePEeMIIIyrodi MPUCTPOI.

22. YulinsHEeHHS BajliB, siKi 00epTaloThes (CadbHUKOBI, TOPIOBI). be3caabHUKOBI TPUBOIN.

23. PeakTopu 3 MillIaJKaMH.

24. PeakTopu 3 HEPYXOMHUM IIapOM KaTajai3aTopy.

25. PeakTopu BUCOKOTO THUCKY.

26. TpyOonpoBiaHI CUCTEMH B XIMIYHIM IpOMHCIIOBOCTI. TpyOu Ta iX ¢acoHHI YaCTHHHU.

27. Komnencaropu. TpyOomnpoBigHa apmMarypa.

28. KoHcTpykiii emMHicHUX anapatiB. [lepeBaru, Heq0miKy.

29. JlonomixkHa eMHIcHa anaparypa (pe3epByapu). [IpusHauenHs, npucTpii.

30. Hacocu. Knacudikamiss HacociB 3a NpPUHLUIOM Jii (CIOCOOOM CTBOPEHHS THCKY,
HEOOX1AHOTO JIsl IEpEMIIIEHHS PiIUHN).

31. Hacocu 06'eMHOT0 BUY: IPUHITUIT POOOTH, TPUKIAIH.

32. Hacocu auHaMivHi: TPUHIUI POOOTH, TPUKIA/IH.

33. IloBepxHeBi TemI00OMIHHI anapaTd. TUIIH KOXKYXOTPYOHHUX TEIIIOOOMIHHHUKIB.

34. TermooOMIHHUK 3 JKOPCTKHUM KOPITYCOM: OCHOBHI XapaKTEPUCTUKHU Ta JETaJIl.

35. TerutooOminHMKY 3 U-oai0HUME TpyOKaMHu 1 MIaBat0voi0 TOIIBKOIO.

36. OCHOBHI JieTani KOKyXOTpYOHUX TEMI000MIHHUKIB.

37. TeriooOMiHHUKY THITY «Tpy0Oa B TpyOi»: 0COOIMBOCTI KOHCTPYKIIil, XapaKTePUCTUKA.

38. 3poiryBanbHi TEMIO0OMIHHUKH: IPU3HAYEHHS, TIPUHIIMII .

39. Kanopudepu i1 TpyOuacTi TEIIOOOMIHHUKM TMOBITPSIHOTO OXOJIOJDKCHHS: MPUCTPIi,
3aCTOCYBaHHSI.

40. TerutooOMIHHUKY 3MilTyBaHHS: 6apOOTEpH, TpaiupHi, KOHAEHCATOPH.

41. Tlpu3HavyeHHs Ta 3arajbHa XapaKTePUCTUKA PEKTH(IKAIITHIX KOJIOH.

42. KoHCcTpyKIIis TapiIoK peKTU(IKAIIMHUX KOJIOH, 1X MOPIBHSUIPHA XapaKTEPHUCTHKA.

43. Tlpu3HavyeHHs Ta 3arajbHa XapaKTepUCcTUKa aOCOpPOLIHHUX KOJIOH.
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4 KPUTEPII OIIIHFOBAHH S 3HAHb

Jns migBuiieHHst 00’ €KTUBHOCTI OI[IHKH SIKOCT1 ()aXxOBOT'O BCTYITHOT'O BUITPOOYBaHHS Ta
y3TO/UKEHHSI OI[IHOK 3a HallloHaibHOI0 cuctemolo Ta cucrteMoro €KTC 3actocoByeTbhes
cuctema ouiHoBaHHs 3a 100 OanbHOO IIKAJIOKO.

PeliTunr cryaenta 3a ¢axoBe BCTyIHE BUNPOOYBaHHS CKIATAEThCS 3 CyMH OaliB 3a
KOXKHE OKpeMe 3aBJaHHA. MiHiMallbHa KUIBKICTh OajiiB 3a (paxoBe BCTyHHE BUIIPOOYBaHHS

cknamae 10 6amis, a Makcumainbaa — 100.
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