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1 ITOACHIOBAJIBHA 3AITMCKA

[Tporpama ¢axoBOro BCTYIHOIO BUIPOOYBAaHHS Ha 3700yTTs CTYNEHs Marictpa Ha 0asi
3m00yToro crymeHs ©OakanmaBpa (OCBITHBO-KBamipikaI(iiHOro piBHSA  CIHemiagicTa) 3a
cnemjanbHicTio 161 XiMIYHI TE€XHOJOTII Ta 1HXXKEHEpis MICTUTh METY, 3aBJAHHS Ta MEpemiK
TUCHUILIIH 3 ()aXxOBOIO BCTYIMHOTO BHUIIPOOYBaHHS, a TaKOX IMepeiik MUTaHb 3 KOXHOI
JTUCHUILIIHA, KpPUTEpli OIIHIOBaHHS 3HAaHb Ta CIHMCOK PEKOMEHJOBAHOI JiTepaTypu st
MiITOTOBKHU.

Mertoto (paxoBOro BCTyImHOTO BUIIPOOYBAHHS € BCTAHOBJICHHS (DaKTUYHOI BiJTOBITHOCTI
piBHA 37100yTOro CTyNeHs OakajlaBpa KpUTEpisM MIATOTOBKM Ha 300YTTS CTYNEHs MaricTpa,
OlliHKa piBHA ()axoBOi MiJATOTOBKH, BUSBJICHHS TIMOWHU TEOPETHUHUX 3HAHb, MPAKTUYHHX
BMiHb 1 HaBUYOK Ta MOKJIMBOCTI 3aCTOCYBaHHs HaOyTHX 3HaHb NpPH CKJIaJaHHI (HaxoBOTO

BHIPOOYBaHHS.



2 3AT'AJIBHI ITOJIOKEHHA

[Iporpama ¢axoBOTO BCTYIHOTO BUIIPOOYBaHHS Ha 3M00yTTS CTYMEHS MaricTpa Ha 6asi
3000yTOr0 CTymeHs ©OakanaBpa (OCBITHRO-KBaJi(piKaliifHOTO pIBHS —CHemiaixicra) 3a
cremianpHicTI0O 161 XiMiuyHI TEXHOJOTiI Ta I1HXKEHEepis BKJIOYA€E MHTaHHSA 3 HACTYIHHUX

TUCIUATLIIH:

2.1 Teopis XIMIKO-TEXHOJOTIYHHUX MPOIIECIB

[IpeameT HaBYANbHOI AMCIUILIIHY ,,Teopis xiMiko-TexHOJoriuHuX mporieciB” (TXTII)
BKJIIOYA€ BUKJIAJAHHS Ta MPaKTUYHE 3aCBOEHHS XIMIYHHUX, (I3MKO-XIMIYHUX 1 (I3MYHUX
METOIB JOCIIDKEHHSI OPTaHIYHUX PEeakIiii, 0 3aCTOCOBYIOTHCS B OpraHIYHOMY CHHTE31, a
TaKOX MEXaHI3My Ta KIHETUKHU pPaJUKaJIbHUX 1 TOMOT€HHUX KaTaTITUYHUX PEaKIii.

Ha mnpakTuyHuX 3aHATTSIX CTYACHTH HABYAlOThCA BUKOPUCTAHHIO KUIBKICHUX
3aKOHOMIPHOCTEH XIMIYHUX peakIlii JuIsl MpakTHYHOI peajizamii (MarepiajbHI Ta TEIIOBI
PO3paxyHKH Ta iH.).

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

Jucnumiina TXTII MMOKJIMKaHa CHUCTEMaTHU3yBaTH Marepiajn JUCIIATLTIH
(GbyHIaMEeHTaIbHOrO IUKIY (OpraHiyHoi Ximii, (i3uyHOi XiMii, (I3MKO-XIMIYHUX METO/IB
aHai3y Ta iH.) Ta HEOOXiJHA JJIsS MOJANbIIOr0 BHBYCHHS CICI[IAIbHUX JUCIUIUIIH: XiMis Ta
TEXHOJIOT1 OPraHIYHOTO CUHTE3Y, 00J1aJJHaHHSI BUPOOHHUIITB OPTaHIYHOTO CUHTE3Y, TUCHUILIIH

crieriai3anii.
2.2 TexXHOIIOTiE OCHOBHOTO OPTaHiuHOTO Ta HAPTOXIMIYHOTO CUHTE3Y
"TexHosoriss OCHOBHOTO opraHiuHoro Tta HadtoximiyHoro cuHTedy" (TOOHC) e

6azoBoro guctumuiinoto ans  creniamizamii XTOP. Bucokuit piBens 3Hanb 3 TOOHC

3abe3neuye MalOyTHROMY  (DaxiBI[FO MOJMKJIMBICTH  Kpalloro 3acBOEHHS  JAUCIUILTIH



npodeciiHOro CIpsMYBaHHS Ta KBali(piKOBAHOTO BUPIIIEHHS MUTaHb, OB’ A3aHUX 13 IIBUJIKO
3pOCTal0YMM HAyKOBUM IPOTPECOM, HOBITHIMHM TEXHOJOTISIMA 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 gucuumiinn TOOHC 3piiicHIOETbCS micls OMaHyBaHHS CTyIACHTaMH
TaKMX 3arajJlbHOOCBITHIX Ta (yHJaMEHTalIbHUX AMCUMIUIIH K "Opraniu"a ximisa", "dizuyna
ximisa", ,,Teopis XiMiKO-TeXHOJIOTIYHUX MpolieciB”, "3aranpHa XimiuyHa TexHooris", «[Iporecu
Ta amapatd XIMIYHOI TEXHOJOTi(» Ta BIIHOCUTHCA JO JUCHMIUIIHK TpodeciitHoro

CIpPSIMYBaHHSI.

2.3 YcraTKyBaHHSI BAPOOHUIITB OPTaHIYHOTO CUHTE3Y

"VcratkyBaHHS BUPOOHUIITB OPraHIYHOTO CHUHTE3y" € 0a30BOI0 JAUCIUILIIHOIO IS
cnemiamizamnii XTOP. Bucokuii piBeHb 3HaHb YyCTaTKyBaHHS 3a0e3mneuye MalOyTHbOMY
(haxiBIF0O MOXKJIUBICTH KPAIOTO 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 y3arajJbHEHHUM 00’ €KTOM
nismbHOCTI «TeXHOJIOTIuHI TPOoIecH 1 amapaTd BUPOOHUIITBA XiIMIYHHUX PEYOBHH, a TaKOX
MaTepiajliB Ta BUpPOOIB Ha iX OCHOBI» 0a30Bl1 MOHATTS, TEOPETHYHI Ta MPAKTHUYHI OCHOBU
Cy4acCHOTO YCTaTKyBaHHS BUPOOHHUIITB OPTaHIYHOTO CUHTE3Y.

OCHOBHUMH 3aBJaHHSMU BUBUYCHHS JUCIUIUIIHA «YCTaTKyBaHHS BUPOOHUIITB
OpPTraHiuHOTO CHHTE3y» € (OPMYBAaHHS YITKOTO Ta MPABUIBHOTO PO3YMIHHS TPUHIUIIIB
BUOOPY, MPOEKTYBaHHS Ta KOHCTPYKTHMBHUX OCOOJMBOCTEM TEXHOJIOTIYHOTO OOJIaJHaHHS

MPOIIECIB OPTaHIYHOTO CHHTE3Y.



3 IIEPEJIIK ITMTAHb 3 ®AXOBOI'O BCTYITHOI'O BUIIPOBYBAHHA

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, —> 2CO0, + 2H,0
C,H,, + 1,50, — C,H,COOH + H,0
Fegigg 0 =10 kMob/ron; X =1 Xo, =0,9; @S =0,9; @FH9 . =0,05.
2. CH,0OH+NH, — CH,NH, + H,0

CH,NH, + CH;OH — (CH,),NH + H,O

(CH,),NH + CH,OH — > (CH,);N + H,0

(CH,),N + NH, — CH,NH, + (CH,),NH

(CH,),N + CH,NH, — 2(CH,),NH

. _ . _ . /CH3OH . ~/CH30H _
Foriyon 0 = 20 KMOIB/TO; X oy 0 = 0,8; Xy =0,8,BG5 =0.6,0857, =0,3.

3. CH,=CHCI + HSiCl, — CH,=CH-SiCl, + HCI
HSICl, + HCl — SiCl, + H,
CH,=CHCI + HCl — CH,-CHCl,
Fery-cricio = 20 kMonb/Toz; Figiey, o =22 kMomb/rom; Xey, char =15

pCH2=CHCl

cr-—crisicl, = 0,8 Fiy, =1 kmob/ron.

4. CHg+H,0 — (CH,),CH-OH
2(CH,),CHOH —> IZCH3)2CII;TJ20 +H,0
[(CH,),CH,0 — (CH,),CH-OH + C,H,

2GHy —= Csll}z

Feyrg.0 =50 KMOJ'IB/FOJ:[; Bro =2 Xep, =0.8 @,=0,9; @, =0,06.

5. CH,=C(CH), +Cl, —— CH,=C-CH,Cl + HCI

CH
CH,=C(CH,), + Cl, — Cl-CHz-TCC1-CH3
11
CH

CH,=C(CH,), + HCl——> (CH,),C-Cl }
CH,=C-CH,Cl + Cl, — CI-CH,-CCI-CH,CI
CH, IV CH,



Fe,hg0 =20 kMomb/ron; @, =0,8; @, =0,1; &, =0,05; X, =1; X, =0,95.
6. CH,+050, ==\
g +1,50, — 2C0+2H,0
y, — CH,CHO
CH,CHO + 1,50, — 2CO + 2H,0
Fe,h,0 =15 KMOJIB/FOI[; Xep, =09 Xo,=0,4; @,=0,9; P, =0,07.

7. CH,+4Cl, —> CCl, +4HCl
2CCl, — C,Cl, +2Cl,
6CCl, — CCl, +9Cl,
3C,Cl, — = C(Cl, +3Cl,
Fony0 =10 w0/ 10; Xepy, =15 Xa, =095 @) =0.5; @, =04
8. CH,+0,50, — > CH,0H
CH, +0,50, —> CO+2H,
CH,OH+0, — > CO+2H,0

CH,0H — CO +2H,
CO+0,50, — CO,

Fen, 0 =20 kmonb/rom; Py = 0,6; Py, =0,2;
FHZO =38 KMOHB/FOIL; FH2 =48 KMOJIL/roz[; XO2 =0,9.

Cl

9.
© +c12—>© + HCI

Cl I ¢

—>©/ + HCI

cl II ¢
© - © + HCI

Fegrgo = 24 xvomb/ron; Xe . =0,5 X, =0,95; @, =0,01; & =0,97.

0
o D e — ]
0 I
0 =
+ 30, /> +2CO, + H,0
o 2 0”0 (e 2 2

11
Ao +30, == 4c0, + H,0

Fegrgo = 20 kmomb/rom; Xep =0,9; @,=0,8; @, =0,15.



11. C,H,OH +4Cl, — CCL,CHO + 5HCI
C,H,OH + HCl — C,H.Cl+H,0
CCI,CHO + Cl, — CCl, + CO + HCl

Feheon 0 =12 KMOHB/FOI[; Xephsont =1 Xy, 0,95 Pegyer0 =0,9; 2,

s = 0,07.

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

O(CH,CH,0H), —>0 O + H,0
O NH + NH; —HN NH + H,0

F usicomo =12 KMOJ’IB/ 107, X sicom = 095 Xy, =08 @, =0,9; @, =0,04.

13. C,H, +1,50,+NH, — CH,=CH-CN +3H,0
ONH, + 1,50, — N, +3H,0
2CH,=CH-CN +4,50,— 6CO + N, + 3H,0

Feshg 0 =50 kMonb/rom; X =0,9; Xy, =1; X, =0,8; Fy =3 xmonb/rox;
D

CHy=CH-CN — 0,9.

14. CH,+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 =060 kmomb/ron; X, =0,9; X, 0=0,5 @, =0,95.

CoH50H
15. C,H,OH+NH, —= C,HNH, + 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,0H —= (C,H,),0 +H,0

(CH;),0 +NH; — = (C,H;),NH + H,0

Fe om0 =80 kMonb/rom; X yon =0,9; Xy, =0,5; @, =0,5;
@(02H5)2 NH =02, ®(02H5)3N =0,15.

0 em—0
I
O — O
@ + 9H, —= 6CH,
ch +6H, — 6CH,

Fegrso =10 KMOJIB/FOJI; Kegng =1 Xy, =05, @, =0.95; @, =0,01.



17. C,H,+Cl, — CICH,CH,(CI
CICH,CH,CI + Cl, — = C,H,Cl; + HC1
C,H, +HCl — C,H/Cl

Fe,ha0 =20 kMomb/rom; Xep, =0,9; Xop =0,8; @ 0, =0,9; Dy =0,06.

18. CgHg+C,H, > CH;C,H;
C¢H;C,H; + C,H, — C.H,(C,Hy),
C¢H,(C,H,), + CH, — 2CH,C,H;
FCBH&O =100 KMOHB/FOH; XCGHG =0,5; XCzH4 =0,9; @C6H5C2H5 =0,9.

19. CH;+O, —> CH,=CH-CHO + H,0O

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

Feahgo =20 KMOJIL/ rof; X, =1 Xo, =0,9; Dy, cricro =09 Piyry—crr-cro = 0,9;

@, =0,02.

20. 4NH, + 50, — 4NO + 6H,0
2NO — N,+0,
NO + 0,50, —> NO,
2NO, —> N,+20,
. —1- _ . NH3 _ . NHz
FNHg’0 =40 KMOJ'IB/FOI[, XNH3 =1; X02 =0,8; cDNO; =0,01; CDNz 320,02.

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 KMOJ’IB/ rof; Xeo =0,4; X,y, =0,5; @5,?3OH =0,9; cpgggo e, =0,04.

22. C,H, +0,50, + 2HCl — CICH,CH,CI + H,0
C,H, +HCl —>= C,H,CI

CICH,CH,CI + 0,50, + HCl — CICH,CHCI, + H,0
Fe,h,0 = 20 xvomb/rom; Xe p, =15 Xo, =0,9; X =L 01, = 0,9 Py = 0,04

23.  CH,+NH, + 1,50, — HCN + 3H,0
2NH, + 1,50, — N, +3H,0
CH, + 1,50, —= CO +2H,0
Fag 0 =18 KMOHB/FOJI; Fen,0 =20 KMOJ’IB/FO)I; Xer, = Xmy :1;@&‘;*3 =0,05;

Xo, =0,5.



24. CH.CH, + 1,50, — C,H;COOH + H,0
C.H.COOH —= CH, + CO,
C,H,CH, + 0, — C,H,CHO + H,0
Fegrgcry 0 =15 KMOJIL/ rof; Xepecry = b Pogrscoon = 0:8;

P oo =015, X, =0,5.

25. CH,+H,0 — CO+3H,
CO+H,0 —> (O, + H,
CH, +CO, — 2CO +2H,

FCH4'O :lo KMOHI)/FO'H; XCH4 = 099; ®CO = 098; XHZO 2034.

26. CH,+0, — CH,0+H,0
CH,0 + 0,50, —= CO + H,0
CH, +20, — CO, +2H,0
Fer, 0 =10 ®Momb/Tom; Xoyy, =15 @ =0,15; X, =0,4; Dy, 5 =0,8.

27. CH,OH+0,50, — CH,0 +H,0
CH,0H —= CH,0 +H,
CH,O +0,50, — CO +H,0
Fenson 0 =12 KMOJ'IB/FOJI; Xengon =0,9; @, =0,05; & =0,05; X, =0,5.

28. CH,+4Cl, — CCl, +4HCI
2CCl, — C,Cl, +201,
3C,Cl—— CCl, +3Cl,
C,Cl, +2Cl, —> 2CCl,
Fey, 0 =60 KMOJ’IB/ rof; X, =1; C'CZIA =50%; XJ2, =44%; x22, =1%.

ZCI4 GCIG

29. C(H,C(CH,),00H —> C,H,OH + CH,COCH,
C(H,C(CH,),00H —> CH,COCH, + CH,OH
2C4H;OH + CH;COCH; — > HO-CH,-C(CH,),-C(H,OH + H,0O
V peaxTop noxaetbes 1520 kr/rof riponepexucy i30npomniioeH3omy, (pCGH5OH =0,9,

D hgcocHs = 0,04, cryninp konBepcii rigponepexucy izonponinoensony — 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
Feang 0 =120 xmonb/rom; By, =1,1; X, —cricrio = 0585 Xen,-cricoon = 0,05;
X,y =0,9.
36



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
Fegrgcn; 0 =160 kmonb/rom; By o =230 kmonb/rox; Fy,, o =150 kmons/rox;

XCGHSCN = 0’8’ XCGHSCHO = 0’1'

32. CGHg+CHy = CHCGH,
I
CHsCH, + CHy — H}?6H4(C3H7)z
CH.C,H, + CH, — m-C/H,(C,H,),
it
1-C H,(C,H,), + CH, — 2CH.C,H,
F, =40 xvmonb/rox; F =2 kmonb/rox; K, =3 kmonb/rox; Xc . =0,5;
Xcy, =08
33. NH,+CH,0H —>= CH,NH, + H,0
CH,NH, + CH,OH — (CH,),NH + H,0
(CH,),NH + CH;OH —= (CH,);N + H,0
2CH30H — CH,OCH, + H,0
NH, + (CH;);N > CH;NH, + (CH;),NH
Fergon0 =200 kmonb/rom; Ry, o =90 kmonb/rom; X¢yy o =0,9;

Ferann, =35 KMOIb/Tom; Ry vy =25 KMonb/Togt; Fieyy,y.y =25 KMol TOAL.

34. NH, +C,H,OH — C,H.NH, + H,0
C,HNH, + 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,H )N + NH, —> C,H,NH + (C,H,),NH
Fe o 0 =100 kmonb/rox; By, =0,6; Dy, =0,4;

Dichginm =03 Py = 0,25, Fie,0 = 2,25 kMob/Tox.

35. CoH, OH +8HNO; —= HO-CO-(CH,),-COOH + 8NO, + SH,0
CgH, OH + 14HNO;—>  HOCO-(CH,),-COOH + 14NO, + 9H,0 + €O,
CgH,;OH + I8HNO; —— HOCO-(CH,),-COOH + (COOH), + 18NO, + 11H,0
C.H,,OH + 34HNO, — 6CO, + 34NO, + 23H,0
e,y 00 0 = 60 KMOIB; S0, =9,0; D, =0,9; @, =0,05; &, =0,04; ncyy o =0.



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 61oky cuctemu ['yapi.

5. JlerimpyBaHHS aJKUJTapOMAaTHYHUX CIIOJIYK. 3aKOHOMIPHOCTI TMpPOIECY JeTiApyBaHHS
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
JIET1IpyBaHHs METAHOIY y OopManbaeria.

7. Ilpouecu ranoreHyBaHHsI, iX 3HaY€HHS B MPOMMCIOBOMY OpraHIYHOMY CHHTE31. MeTtoau
CHHTE3Y TraJIOTeHOINOX1THIX, HABECTH MPUKIAAH BiIIMOBITHUAX PEAKITIH.

8. Ilpomecu xyopyBaHHS BYTJICBOJHIB 32 PaJMKAIBHO-JTAHIIFOTOBUM MexaHi3MoM. OCHOBHI
CTa/Iii MpoIlecy Ta TUIH iHIIIaTOPIB, SIKi BUKOPUCTOBYIOTH Y TPOMHUCIOBOMY OPTaHIYHOMY
cunte3l. [IpoaykTu, SKi OTPUMYIOTH JIaHUM CIOCOOOM, iX XapaKTepUCTUKaA, Tajys3i
BUKOPUCTAHHS.

9. XnopyBaHHS apoMaTHYHUX CIOJNYyK. HaBecTm kaTamizaTopm Ta MeEXaHi3M TIPOIECy
XJIOPDYBaHHS B apOMaTW4He A1po. BIUIMB 3aMICHUKIB B apOMAaTHMYHOMY SApI Ha MPOIIEC
XJIOpPYBaHHS, HABECTH NpUKIaau peakuid. IIpoaykTu, sSiki OTpUMYIOTh XJIOPYBaHHSIM B
apoMaTH4He SIpo.

10. XnopyBaHHS apoMaTUYHUX CHONyK. HaBecTu KkaTamizaTopu Ta MeXaHI3M IMpolecy
XJIOpYBaHHS B apoMaTudHe sapo. OmnucaTd TEXHOJOTIYHY CXEeMY OJep KaHHS
xJI0pOeH3011y Ta OOTPYHTYBATH HEOOXIHICTH MOMEPEIHBOI CYIIKH BUXITHUX PEarcHTiB.

11. TIpouecu ¢pTopyBaHHS MONEKYIIpHUM (TOpOM Ta BUIIUMHU pTopunamu MetaiiB. HaBectu
NPUKIAIM JaHuX peakuii. TexHosoris MeranoTopuaHoro crnocody QropyBaHHsS Ta ii
amapaTypHe o(pOpMIICHHSI.

12. AnxinyBaHHS. AJIKUTYIOUl ar€HTH Ta KaTaldi3aTOpH.

13. AnkinyBaHHs. XapaKTepUCTHUKA MPOLECY, AJIKITYI0Ul areHTH Ta KaTajli3aTopu.



14. AnkinyBaHHSI apOMaTHYHUX BYTJIEBOAHIB. MexaHi3M MOCIIIIOBHOTO aJIKiTyBaHHSI.

15. BupoOHunrBo  etunOeH3ony. 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
napaMmeTpu, MPUHIKIIOBA CXeMa BUPOOHUIITBA METHIIAMIHIB.

19.Tlpomecn TeTEPOTEHHO—KATATITUYHOTO OKHCHEHHS: OCHOBHI Taly3i 3acTOCYBaHHS
HalOIIBII BaXKJIWBUX IMPOMYKTIB, 3arajibHa XapaKTEPUCTHKa IPOIECIB Ta pPeaKIIiHUX
amaparis.

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

21. OKMCHEHHS IUKIIOTeKCaHy B aHOJI Ta aHOH. OOrpyHTYBaHHS TEXHOJIOTIYHHUX MapaMeTpiB.
[TpuHIMIIOBA CXeMa By3J1a OKUCHEHHSI.

22. OxucHeHHs i30-mponinoen3ony. OTpuMaHHs QEHOIY Ta aneToHy. Ximi3M. TexHomorigHa
cXema CTajiii OKUCHEHHSI.

23.T'eTeporeHHO-KaTATITHYHE OKHCHEHHSI BYTJICBOIHIB Ta 1X MOXITHUX: MPUKIAJNA TPOIIECIB,
KaTajgi3aTopu Ta MOXKIJIMBI MEXaHI3MU TETEePOTreHHO-KATAIITUYHOTO OKWMCHEHHS JTaHHX
peareHTIB.

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

25.eTeporeHHO-KaTaANITHYHE OKUCHEHHS eTriieHy. OTpUMaHHS €THJICHOKCUY OKUCHEHHSIM
eTHJICHY TEXHIYHIUM KHCHEM: XapaKTepUCTUKA MPOILIECY, IEPEBaru Ta HEOIKH.

26.['eTeporeHHO-KaTaliTHUHE OKHCHEHHS eTwieHy. Omnucatu TEXHOJOTIYHY CXeMy
OJIep KaHHsI €TUJIICHOKCHY OKHCHEHHSM E€TWJICHY IOBITPSM, OOTPYHTYBAaTH TIEpeBaru Ta
HEJIOJIIKU TIPOIIECY.

27.I1psima rigparanis etuwiieny. OnucaTy TEXHOJIOTIYHY CXEMY OTPUMaHHS €TaHOJy Ta YMOBHU
NPOBEACHHS IPOIIECY.

28.Tigparamisa anetwieHy 3a KydepoBUM Ha pTYTHOMY Ta HEPTYTHOMY KaTajii3aTopax.

Ximizm. [ToGiuni peakiii. OcobamBoCTI pOOOTH KaTaji3aTopiB.



29.OtpumanHss  eTuieHrmikomo. OOrpyHTyBaHHS  TEXHOJOTIYHHUX  IapaMeTpiB  Ta
NPUHIIMIIOBA 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 CIUPTIB Ha OCHOBI OKCHJy BYTJEII0O Ta BOJHIO. T€OpeTHYHI OCHOBU IPOIIECY.

Omnucatn TCXHOJ’IOFi'—IHy CXEMY OTPUMAHHS MCTAHOJTY 3 KCHUHTC3-Ta3sy».

3.3 ducuurnina: “YcTaTKyBaHHS BUPOOHHIITB OPTaHIYHOTO CUHTE3Y

1. 3arasibHe TOHATTA NPO MPOEKTYBAHHS XIMIYHOIO BUPOOHUIITBA Ta ioro Buau. Poib

TEXHOJIOra y MPOEKTYBAHHI XIMIYHUX BUPOOHHUIITB.

N

. [lepennpoexTHa po3pobka. Bubip paitony OyaiBauirsa nianpuemcrasa OC.

(98}

. Buxigni gani juist npoektyBaHHs BupoOHuUITBa OC. 3aBnanns Ha npoekTyBaHHs Ta TEO
Ha OyIIBHUIITBO 00’ €KTY.

4. Cxnaj Ta po3aUTd TEXHIYHOTO POEKTY.

5. Bubip metony BupoOHu1TBa. OGrpyHTOBAHICTH XIMIYHOI CXEMHU TPOMHUCIOBOTO CUHTE3Y.

6. ETanu po3poOku ta opopmiieHHs TexXHOJIOT14HO1 cxemu mporecy OC.

7. Buay TEXHOJOTIYHUX PETJIAMEHTIB Ta X PO3JLIH.

8. KoncrpykiiiiHi marepianu, SKi BHUKOPHUCTOBYIOTBHCS JUIsi BHUTOTOBJICHHS THITOBOT
peakIiitHoT anapaTypu: CTallb, YaBYH, KOJILOPOBI Ta PIAKICHI METaJIH, CIJIaBH.

9. KoHcTpykiiiiHi Matepianu, $Ki BHKOPHUCTOBYIOTHCS JUIsi BHUTOTOBJICHHS THITOBOT
peakiiiHol amapaTypH: JBOIIAPOBHUI JMCTOBHUN Martepiai, HEOpPraHiuHi Ta OpraHiuHi
Marepianu.

10. ITpunnunu BUOOpY KOHCTPYKLIMHUX MaTepialliB s ycTaTkyBaHHs BUpoOHUITB OC.

11. Kopo3sis metainiB Ta i Buau. [Ipuknaau mpoiecis.

12. BB KOHCTPYKTHBHHUX OCOOJIMBOCTEH €IEMEHTIB pEakTOPiB Ha KOPO31iHMIA TTpoIiec.

13. MeToau KOpO3iMHOro 3aXMCTy. 3aXUCT MOKPUTTAMM: HEOPTaHIYHUMHU Ta OpPraHIYHUMHU

MaTepiagaMu.

14. Metoau 3axucTy BiJ Kopo3ii. Bukopucranus iHri61TOpiB KOPO3ii.



15.

16.

17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.
38.
39.

40.
41.
42.

TexHomoriuHi KpuTepii €PeKTUBHOCTI XIMIKO-TEXHOJIOTIYHOTO MPOIECY: BU3HAYCHHS,

dhopmynu.

KoncTpyktuBHa po3poOka peakropiB. JlHuia ta kpumku. Jlroku ta nazu. Jlanu ta onopu

pEeaKkTopiB.

KoHncTpykTuBHa po3podOka peakropis. Tunu ¢aniiB, By3au yiuuibHeHHs. [Ipoknaaku ta

KPIMUJIbHI IeTall.

KonctpyktusHa po3pobka peakropis. Lltynepu. booumiku. Orisnosi BikHA.
OdopmaeHHs moBepxHi TEMI000MiHY peakTopiB. COpOYKH, 3MIHOBHUKH Ta CTaKaHHU.
Metoau o0irpiBy peakTopiB. TerutoHocCIi Ta X1a0areHTH.

Criocobu nepeMilyBaHHs Ta HEPEMILTYI0Yl IPUCTPOI.

VYiiinsHeHHS BaliB, Kl 00epTaloThCs (CaTbHUKOBI, TOPIIOBI). be3caabHUKOBI IPUBO/IH.
PeakTopu 3 mimmankamu.

Peaktopu 3 HepyXOMUM IIapoOM KaTaiaizaTtopy.

PeaxTopu BUCOKOTO THCKY.

TpyOonpoBigHI CHCTEMH B XIMIYHIN MPOMHCIOBOCTI. TpyOu Ta ix (acoHHI YaCTHHHU.
Komnencatopu. TpybomnpoBinHa apmatypa.

KoncTpykuii emHicHux anaparis. [lepeBaru, He1omiKu.

JlonomirkHa eMHICHA arapatypa (pesepByapu). [Ipu3HaueHHs, MpUCTpi.

Hacocu. Knacuikarmis HacociB 3a OpUHIMIOM Jii (CIOCOOOM CTBOPEHHSI THUCKY,

HEOOX1THOTO [Tl TIEpEMIIIEHHS PiJIUHN).

Hacocu 06'emHOTr0 BUy: IPUHITUT POOOTH, MPUKITAIH.

Hacocu nuHamivHI: TPUHITUIT POOOTH, MPHUKIAIH.

[ToBepxHeBi TerI000MiHHI anapatu. THIH KOXKYXOTPYOHUX TEMI00OMIHHUKIB.
TernooOMIHHHK 3 KOPCTKUM KOPIYCOM: OCHOBHI XapaKTePUCTUKH Ta AeTalll.
TernooOminauky 3 U-no1iI0HUMEU TPyOKaMHU 1 TUIaBar0YOI0 TOJIiBKOTO.

OcHOBHI JieTali KOXKYXOTpyOHUX TETJIOOOMIHHUKIB.

TernooOMiHHUKY THITY «Tpy0Oa B TpyOi1»: 0COOIMBOCTI KOHCTPYKIIii, XapaKTePUCTHKA.

3polryBajibH1 TEMIOOOMIHHUKH: MPU3HAYECHHS, TPUHIIMI [

Kanopudepu 1 TpyOuacti TemmooOMIHHMKH TOBITPSHOTO OXOJOJDKEHHS: TNPHUCTPIH,

3aCTOCYBaHHS.
TernooOMIHHMKY 3MiLTyBaHHS: 6apOOTepH, rpaupHi, KOHAEHCATOPH.
[Tpu3HaueHHs Ta 3arajibHa XapaKTePUCTHKA PeKTU(DIKAIHHUX KOJIOH.

KoHcTpykiist Tapiiok pekTudikaiiHUX KOJIOH, iX MOPIBHUIbHA XapaKTepUCTUKA.



43. IlpuzHadeHHs Ta 3arajbHa XapaKTEePUCTHKA aOCOPOIIHUX KOJIOH.

4. TIOPAOK OUIHIOBAHHA ITIAT'OTOBJIEHOCTI BCTYITHUKIB

4.1 CTpyKTypa BCTYITHOT'O BUIIPOOYBaHHS

bineru 3 paxoBoro BCTymHOro BUIPOOyBaHHs MOBUHHI MICTATh TaKy KUIbKICTh IMTaHb, 110
JI03BOJISIE OIIHFOBATH PIBEHb 3HaHB 1 BMiHb BCTyMHHUKA 3a 200-0anbHOM0 MIKaio. bitetn MicTiITh
TECTOBHUI OJIOK (CIM MUTaHb) Ta TEOPETUUHUH ONOK (Tpu mmrtaHHs). [Ipr mboMy, TeCTOBHI 00K
OLiHIOEThCA y 98 OaniB (o 14 GasiB 3a KO’KHE 3alIMTaHHS TECTOBOTO OJIOKY), @ TEOPETUYHUH OJIOK —
y 100 6an (o 34 OamiB KOXKHE 3allUTaHHs). 3alUTaHHS BIIKPUTOTO THUMY (TEOPETUYHHUN OJIOK)
owiHiOTECS Bl 0 10 34 GaniB. 3anmuTaHHs 3aKPUTOTO THITY (TECTOBHIA OJIOK) OIHIOETHCS a0 0,
a60 14 6amamu. [TutaHHS TECTOBOTO OJIOKY TTOBHHHI MaTH TIIBKH OJIHY TIPABUJIBHY BiIIOBIIb.

4.2 Kpurepii OLIHIOBaHHSI.

MinimanbHa KUIBKICTH OaiiB 3a ¢axoBe BCTyNMHE BUIpoOOyBaHHA ckiamae 100 Oamm, a
makcumaiibaa — 200. Hlkana ominroBanHs 3a 200-0ajJbHOI0 CHCTEMOIO Ta 11 BIAMOBIIHICTH
HaI[lOHAJIbHIN 1 €BPONEHCHKIN CUCTEeMaM HaBeieHa Y Ta0iuii 1.

Oco0wu, 3HaHHSI SIKUX OYIIO OITIHEHO OaraMu HIKYe BCTaHOBJIEeHUX [IpaBunamu mpuiiomy 10
JABH3 VAXTY (miHiManbHa KUIbKiCTh OamiB uid nomycky 100 6amm), 10 ydacTi y KOHKypCl Ha

3apaxyBaHHs HE JOIYCKaThHCS.

Tabmuug 1 — Y3romkeHHs OLiHOK

KoHkypcHH Tpanuniiina Oninka Bu3zHaueHHs

i 6an OIlIHKA ECTS

192-200 | BIAMIHHO — BCTYITHUK BOJIOJIIE A BinMiHHO — BigMiHHE
TIIMOOKUMU i TI€BUMU 3HaAHHSAMHU BUKOHAHHS JIMIIE 3
HAaBYAJIBHOTO Marepiajgy, apryMeHTOBaHO HE3HAYHOIO KUIbKICTIO
BUKOPUCTOBYE X Yy  HECTaHJApTHUX TOMMJIOK

172-191 CUTyaIlisfIX; BUIBHO BOJOJII€E HAayKOBHMH B Hyxe mobpe — BuIe
TepMiHAMH, yMi€ 3HAXOAUTH JpKepesa CepeHbOr0 pIBHA 3
1H(popmarii, aHai3yBaTH ix Ta KUJTbKOMa IMOMHJIKAMHU

3aCTOCOBYBATH y TMPAKTHUYHIN iSTIBHOCTI
a00 y HayKOBO-JOCIITHIN poOOTI

134-171 | JOBPE — BCTYmHUK BOJOJIE JOCTaTHBO C Hobpe — B uiiomy

NOBHUMHU 3HaHHSIMH, BUIBHO 3aCTOCOBYE npaBuibHa poboTa 3
BUBYCHHI MaTepiall y CTaHAApTHUX YMOBAX; IIEBHOIO KUTBKICTIO
pO3yMi€ OCHOBOIOJOXHI Teopii 1 QakTw, ITOMUJIOK

JIOT1YHO BHCBITIIOE TPUYMHHO-HACIIIKOBI




3B'SI3KM  MDK HHMH; BMIE€ aHaI3yBaTH,
poOWTH BHUCHOBKM [0 TEXHIYHMX Ta
eKOHOMIYHHUX  PO3paxyHKiB, IPaBUIBHO

BUKOPUCTOBYBATH TEXHOJIOTIIO, CKIAJaTH
mpocTi Tabnwmii, cxeMu. Biamosiap #oro

MOBHA, JIOT14Ha, aje 3 JCIKUMU
HETOYHOCTSIMU

122-133 | 3BAJJIOBIJIBHO — BCTymHHUK pO3yMi€ CYTh D 3a10BUTHHO —
JTUCIUIUTIHYA, BUSIBIISIE PO3YMIHHS OCHOBHUX HemoraHo,  aine  3i
MOJIOKEHb HABYAJIBLHOTO Marepiany; MOXKe 3HAYHOI0  KUIBKICTIO
MOBEPXOBO aHAN3yBaTH TOAii, CHUTYyaIlli, HEJIOJIKIB

100-121 | poOuTH TEBHI BHUCHOBKHM, CaMOCTIHHO E HoctatHbO — BHKO-
BIITBOPUTU OUIBIIY 4YaCTUHY MaTepiaiy. HaHHS  3aJ0BOJIbHSE
BignoBige ™Moxe OyTH TmpaBUiibHA, ale MiHIMQJIbHUM
HEJ0CTaTHBO OCMUCIICHA KPUTEPISIM

< 100 HE3AZIOBUIBHO — BcTymHHUK — Malio FX He3amoBimpHO — 3
YCBIJIOMJIIOE METY HaBYaJIbHO-T13HABAJIBHOI MOXJTMBICTIO

TISITBHOCTI; ¢71a00 OPIEHTYETHCS B MOHATTSX,
BU3HAYCHHSAX; CAMOCTIHHE OIpaI[OBAHHS
HAaBYAJIBHOTO MaTepiajly BHUKJIMKA€E 3HAYHI
TPYIHOII; pOOUTH CIIpoOy PO3MOBICTH CYTh
3alaHOro, aje BIANOBIJA€ JIMINE 34
JIOTIOMOTOI0 BHIKJIaJjaya HapiBHI «TaKk» Y
«HI», OJHAK MOXE CaMOCTIMHO 3HAWTH B
MIIPYYHUKY BIATIOBIIH

CKJIalaHHsA (paxoBoro
BCTYIHOIO
BUIIPOOYBaHHS y
HACTYITHOMY POl

5. TPUBAJIICTb ®AXOBOI'O BCTYIIHOI'O BUITPOBYBAHHA

daxoBe BCTyNHE BUIPOOYBaHHS TPHUBA€E 2 aKaJeMiuyHl TOAMHM 3 MOMEHTY BHAayl

OJJaHKIB MUCBMOBUX POOIT 13 3aBJAaHHSAMU KOKHOMY BCTYNHHKY (BCTYIHHUK CTaBUTh CBIi

OCOOMCTHIA MIJIMUC Y BIZIOMOCTI OJIepXKaHHS-TTOBEPHEHHS MUCbMOBO1 POOOTH).
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