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BCTYII

BignoBigHo 10 ocBiTHBO-TIpodeciiinoi mporpamu  "XimiuHi TexHoJoOrii Ta iHKeHepis"
[https://op.edu.ua/education/programs/bac-161-0] mepiioro (0akamaBpChbKOro) piBHS BHIINOI OCBITH
3100yBayi pO3BUBAIOTH aKaJeMiuHi, mpodeciiiHi i TBOpUi 3AI0HOCTI, IO ACTh 3MOTY pO3B'A3yBaTu
creniaixi3oBaHi 33/a4i Ta MPAaKTUYHI MPoOIeMH, IO MOB'I3aHI 3 BUPOOHHUITBOM XIMIYHHX PEUOBHH.
3n00yBaui HaOyBaTUMyTh KOMIIETEHTHOCTI 1 pO3BUBATUMYTh BMIHHS Ta HaBHYKH, SIKI MIATOTYIOTH iX
70 BUKOHAHHS I1H)KEHEPHUX 3aBJIaHb 3 pO3pPaxyHKY, NPOCKTYBaHHS, MOJICIIOBAHHS XiMIiKO-
TEXHOJIOTIYHHX MPOLECIB Ta 00IaHAHHS IS 1X 3IHCHEHHS.

bakanaBp 3 XiIMIYHMX TEXHOJOTIH Ta IHXEHEpis PEeYOBUH MiATOTOBICHUH UIsi poOOTH Ha
MIPOMHUCIIOBUX MIiAMPUEMCTBAX, HAYKOBO-JOCIITHUX OpTraHi3allisx, sKi 3aiMarOThCS JTOCHIHKCHHSM,
BUPOOHMIITBOM 1 EKCIUTyaTaIli€r0 XIMIYHUX PEUYOBHH 1 MaTepiais.

ATecTallisi BUTyCKHUKIB OCBITHBOT IIporpamu "XiMiuH1 TEXHOJIOTI] Ta 1HXKEHepist" MPOBOAUTHCS
y dopmi 3axucty KBanidikaiiitHoi poOOTH Ta 3aBEpUIyETHCS BUAAHHSIM JOKYMEHTIB BCTAaHOBJICHOTO
3pa3Ky Tpo TPHUCY/DKEHHS WOMY CTyrneHs OakajaBpa 3 TPUCBOEHHsSM KBamidikamii: bakamaBp 3
XIMIYHUX TEXHOJIOTIN Ta 1HX)eHepii. ATecTallis 3M1HCHIOETHCS BIIKPUTO 1 TyOIigHO.

Mera 1 3aBaHHs1 BUKOHAHHS KBaTiikaiiifHoi pobOTH €:

— CHCTEeMAaTHu3allisl, 3aKpIMJICHHS Ta PO3IINPEHHS TEOPETUYHUX 1 MPAKTUYHUX 3HAHb;

— HaJ0aHHS JOCBITY TIPEICTABIICHHS Ta MyOJIYHOTO 3aXUCTY PE3YJIbTATIB CBOET MisITbHOCTI;

— BCTAHOBJICHHS BIJIMOBITHOCT1 PiBHS MiATOTOBKH 3/100yBaya BHINOi OCBITH BUMOTAM OCBITHHOI
MpOrpaMu, HOro rOTOBHOCTI Ta CIPOMOXHOCTI IO pO3B’s3yBaHHS CKJIAJHUX CIIeLiaTi30BaHUX 3a/1a4 Ta
MPaKTUYHUX MPOOJIEeM 3 XIMIYHMX TEXHOJIOTIH Ta 1HXEHepii, 10 nepeadadyae 3aCTOCYBaHHS NMEBHUX
TEOpil Ta METOAIB XIMIYHOI 1HXKEHEPIi 1 XapaKTepU3y€eThCS KOMITJIEKCHICTIO Ta HEBU3HAUEHICTIO YMOB,
NPUHIMIIB X peajizaiii B CydyacHUX KOMIT'IOTEPHHX IPOrpaMHO-OOUYMCIIIOBAIBHUX KOMIUIEKCAX 3
ypaxyBaHHIM €KOJIOT14HO1 O€3MeKH.

3n100yBau MOBUHEH MPOJEMOHCTPYBAaTH CaMOCTINHE 3aCTOCYBaHHS OJEp)KaHMX 3HAHb I1J1 Yac
BHUPIIICHHS KOHKPETHOI'O BHPOOHHYOTro ab0 JOCTITHUIIBKOTO 3aBIaHHs, BMIHHS KOPHUCTYBATHCS
CIEIIaTFHOIO 1 JIOBIIKOBOIO JIITEPATYPOIO, aHAII3yBaTH Ta y3araJlbHIOBATH MEPEIOBUN JOCBiA poOOTH
MIPOMUCIIOBOCTI Ta HAWHOBIII JOCATHEHHS HayKH 1 TEXHIKU B MPOIIECI ONMpaIlbOBYBaHHS KOHKPETHOTO
3aBJ/IaHHS.

Bukonanus  kBamidikamiiiHoi  poOOTH  3IIMCHIOETBCS  CaMOCTIMHO — 3/700yBavyeM  3a
1HIUBITyaIbHUM 3aBJAaHHSAM Y BIAMOBIAHOCTI 3 KaJICHIAPHUM IIJIAHOM y 8 CEMeCTpi i KepiBHUIITBOM
BHKJIaJaua Kadenpu.

Kamigikariiiina podoTa 3axuIiaerbcs MyOaidYHO HA 3aCiTaHH] aTecTaIifHOT KOMICii Ta TOBUHHA
OyTH 000B'I3KOBO MEpEBIpEeHA HA IIJIariat.

1 3ATAJIBHI BIIOMOCTI
1.1 TemaTuka po6oTn

Ksamigikariiiina po6ora 6akanaspa 3a crnemiaiabHicTio 161 "XimiuHi TeXHOIOrIT Ta 1HXEeHepis"
MOXE€ MAaTH eKCIICPUMEHTAIBbHUM, pO3paxyHKoBHHI abo pedepaTuBHUI XapakTep Ta IOBHHHA
B1100pa3UTH KOMIIETEHTHOCTI Ta pe3yJbTaTH HaBYaHHS BIANOBITHO 10 OCBITHBO-TpodeciitHol
nporpamMu "XiMiyHi TexHonorii Ta imkenepis'. KsamidikamiliHa po0OoTa MoOka3ye piBeHb 3HAHb
3n100yBaya y ramysi JUCIHIUIIH 3aKiHUEHOTO eTamy MiAroTOBKM OakalaBpa Ta yMiHHS BHKOPUCTATH
3HAHHS JUTsl BUPIIICHHS TEXHOJOTIYHHUX 3a/ad.

Kaamigikaniiina po6oTta OakanaBpa Moxe OyTH PUCBSIUYECHA:

— BUBYEHHIO (hi3UKO-XIMIYHHUX 0COOIMBOCTEN XiMiKO-TexHOIoriyHuX mporeciB (XTII);

— ONpAaIlOBAaHHIO TEXHOJOTIYHHUX CXeM ab0 3aMKHEHUX TEXHOJOTIYHHX IMKIIB Ta ix
anapaTypHOro opopmIIeHHS;

— METOJIaM PO3paxyHKIB TEXHOJOTTYHUX CXEM Ta amaparis;

— po3po0OKaM METO/IiB aHATITHYHOTO KOHTPOIIO CKIaIHUX TEXHOJIOTIYHHUX ITUKIIIB;



— MUTaHHAM TepepoOJIeHHsT BIIXOMIB K BTOPHMHHUX MaTepialibHUX PECypCiB Yy LITbOBHUA
MPOJYKT, IO € OCHOBOIO CTBOPCHHS MAJIOBIIXiTHUX EKOJIOT1YHUX BHPOOHUIITB Ta TEXHOJOTIYHHX
LMKJIIB;

— BUBYCHHIO (hi3MKO-XIMIYHHX OCOOIMBOCTEH CXEM ra30- Ta BOJOOUYHUIIICHHS;

— YIOCKOHAJICHHIO TEXHOJIOTIYHOT CXEMH 200 OKPEMHUX 11 BY3JIiB;

— 3aMiHi iCHyI04Oro 001afHaHHA e()EeKTUBHIIINM,

— BUKOPHUCTAHHIO OLIBII ACTIEBOI CHPOBHHHU Ta MaTepiais.

1.2. CTpykrypa kBajigikauiiinoi podéoTu 6akanaBpa

Kgamigikamiitna po6orta OakanaBpa moBuHHa 0yTu oocsirom 50...70 cTOpiHOK Ta BKIIOYATH TPH
apkyma rpadiuHoi uactmHuM. Hymepamis CTOpIHOK TITOYMHAETHCS 3 THUTYJIBHOTO JIHCTAa Ta
MIPOCTABJISETHCS HA BCIX apKyllax poOOTH, KpiM MEPIIOro.

Kaanigixkariitna poboTa MICTUTb:

1. TutynpHuit muct (1oxatok 1) 1

2. 3micT 1...2
3. 3aBmanHs Ha KBawidikamiiHy podoty (momatok 2) 1

4 3aBmaHHs Ha PO3/ILT OXOPOHH TIparli (101aToK 3) 1

5. Anorariis (1oaaTok 4) 1

6. Beryn 1..3
7. @13UKO0-XIMI4HI OCHOBU BUPOOHUIITBA Ta BUOIP CXEMH BUPOOHUIITBA 7...10
8. XapakTepucTHKa CHPOBHUHH, JOMOMDKHHIX MaTepiatiB, MPOAYKTiB BUPOOHUIITBA 3...5
9. Onmc TeXHOJOTIYHOT CXeMU BUPOOHHUIITBA 3...5
10. MarepianpHUI1 Ta EHEPrETHYHUHA PO3PaXyHKH 8...10
11. BuOip TexHOJIOTIYHOTO 00JaAHAHHS Ta KOHCTPYKTHBHI PO3PAXyHKH 5...10
12. Oxopona mpairi 8...10
13. OxopoHa HaBKOJIHUIITHHOTO CEPEIOBUIIA 2...3
14. BucHoBkH 1...2
15. Tlepenik BUKOPUCTAHUX JKEPET 1...2
16. Jonatku Bix 3

I'padiuna dvactuna xBamiikamiifHOl poOOTH CKIAZAEThCA 3 JIMCTa 3 (HIBUKO-XIMIYHHUMH
OCHOBaMH BHPOOHHIITBA, KPECJICHHS TEXHOJIOTIYHOI CXEMH Ta KPECJICHHsS OCHOBHOIO amapary. Bci
KpeCJIeHHSI BUKOHYIOTh Y TpadiuHoMy penaktopi B ¢opmati Al Ta po3apykoByroTh y hopmati A4 Ta
HABOJIAITh Y JIOJIaTKaX.

3 KepiBHUKaMU KBamidikaimiitHoi podoTu 6akagaBpa MonepeIHbO MOTOKY€EThCS:

— MIPOTyKTUBHICTH BIJUTIICHHSI a00 OCHOBHOT'O arapary;

— XapaKTEePUCTUKA CHPOBHHU, PEareHTiB, BX1IHOTO, IPOMIDKHOT'O Ta BUXIJIHOTO MPOIYKTY;

— TEXHOJIOT14H1 0COOIUBOCTI METO/IIB, CXEM, YCTAHOBOK, KOMIUIEKCIB, BAPOOHUYUX ITUKIIIB;

— MHUTaHHS Pecypco30epekeHHsI, TOOTO MOXKIIUBOCTI MepepoOJICHHS! BTOPUHHUX MaTepiabHUX
pecypciB y LUTLOBHUI MPOIYKT;

— CHEPro30epeKeHHs] YCTAaHOBOK, CXEM, BUPOOHMYHMX IUKIIB Ta MOMJIHMBICTh BUKOPUCTAHHS
BTOPUHHHUX CHEPrOPECYPCiB.

3anexHo BiA TeMaTuku KBamidikamiitHoi po6oTtu m.m. 7...11 MOXyTh MaTH iHIII Ha3BU; IXHS
KUJIBKICTBh Ta BMICT MOK€ OyTH 3MiIHEHO K€PIBHMKOM KBamipikamiiiHoi poOoTH.

2 BKA3IBKH 10 PO3POBJIEHHS OKPEMUX PO3I1JIIB

2.1 3mict

Bkiroyae Ha3BH BCIX PO3JALTIB 3 3a3HAYEHHSAM CTOPIHOK. TUTYNBHMI apKyIl BBaXKa€ThCS
MIEPILHM.



2.2 AHorauis

AHoTaris yKpaiHCbKOIO Ta aHIJIMCHKOI0O MOBAaMH BKJIIOYAE XAPAKTEPUCTUKY TEMHU DPOOOTH,
MeTy poOoTH Ta ii pe3ynbTaTu. Y Hild CTUCIO (OPMYIIIOITH OCHOBHI OCOOIMBOCTI BUKOHAHOI po0OOTH 3
TEXHOJIOTIi Ta amaparypHOro O(OpPMIEHHS, MiAKPECIIOIOTh OPUTiHAIBHI TEXHIYHI DIlICHHS, HOBI
METOH PO3paxyHKy. BuainsatoTs kimto4yosi cioBa. O6csr — no 500 3HaKiB.

2.3 Beryn

Y Berymi o kBamidikamiifHOT poOOTH 0OakajmaBpa XapaKTEpU3YIOThCS aKTYalbHICTh Ta
JOIUTBHICT 3aB/JIaHHS, IO CTAaBUTHCA Y HHOMY. 3a3HAYAETHCS MiCIle YCTAHOBKH, IO MPOCKTYETHCS, Y
cuctemi BUpOOHHITBA. OIIHIOETHCSA CTaH PUHKY 32 TPOAYKII€I0, IO BHPOOISETHCS HA YCTAHOBIIL.
Po3zin He Mae MOPSKOBOTO HOMEPY

2.4 ®izuko-xiMiuyHi 0CHOBY BHPOOHHMITBA Ta BUOIP cXeMU BUPOOHMIITBA

Y upoMy po3auii JAOBOAMTHCS BMIHHS 3700yBadya KOPHCTYBAaTHUCS HAyKOBO-TEXHIYHOIO
JITEpaTypoIO B TaTy31 CBO€ET CIIEI1aIbHOCTI.

Cxemy BHpOOHHMIITBA OOMpPAIOTh Ha MiJCTaBl KPUTUYHOTO PO3TJSAAY ICHYIOUMX METOJIB
BUPOOHUIITBA. AHaI3yBaTH, OJIHAK, HAJICKHUTH JIMIIE Ti CIIOCOOM OJEpKaHHS MPOAYKTY, SIKI MarOTh
MMPOMUCIIOBE 3Ha4YeHHs a00 € IiKaBUMH i1 MaiOyTHhoro. Ilicims 3araJibHOrO OISy METOMIB
BUPOOHUIITBA TMPOJIYKTY JAOKIAJHO OMHCYEThCS BHOpaHWM MeTOJ], MOro MO3WUTUBHI Ta HETATUBHI
CTOPOHHU.

TeopeTnuHi OCHOBU MPOLECIB Ta CTaJiil BAPOOHUIITBA MOKYTh BKIIFOUATHU:

— MEeXaHI3M peakIlii a0 3aKOHOMIPHOCTI (PI3UYHUX MPOIIECIB;

— KOHCTaHTH IIBUKOCTI PEaKIlii;

—BIUIMB YMOB Ha BHXIJ Ta SKICTb OJEP>KYyBaHOIO NPOAYKTY (TeMmMmeparypa, THUCK, THII
KaTaJi3aTopy, CIiBBIIHOIIEHHS PEarcHTIB);

— TEPMOJIMHAMIYHI YMOBH Tpo1iecy (KOHCTAHTH PIBHOBArH, MPYKHICTh Tapy);

— TETI0B1 €(pEeKTU OCHOBHHUX Ta MOOIYHUX PEaKIIiil.

Konkperni naHi, y ToMy uucial — Ta0nuil, rpadiki, HOMOrpaMH — HaJIEKUTh MPUBOJIUTH 3
MTOCUJIAaHHSIMH Ha JDKEepes1o iHpopMalrii.

2.5 XapakTepucTHKa CHPOBHHH, TONIOMIKHUX MaTepiajiB, MPOAYKTiB BUPOOHUIITBA

Ieit po3mia MOSICHIOBAJIBHOI 3amUCKd MicTHTh: TexHiuHi ymoBu (ACTY, TY Ta iH.) Ha
CUPOBHHY, JONMOMDKHI Marepiaad (KarajgizaTop, PO3YMHHMKHA Ta 1H.) Ta TOTOBI MPOJYKTH
BUPOOHHMIITBA, IO MPOEKTyeThcs. Kolim CHpOBUHOKO a00 MPOJIYKTOM IOCTA€ MPOMIKHUN MPOIAYKT
0araToCTyleHeBOrO CHHTE3y, HE PErJIaMEHTOBAHOI'O BUMOTaMH CTaHIAPTY, HEOOXIJHO IPUBECTH
SKICHUH Ta KIUJIBKICHHHA CKJIAJ [bOTO MPOAYKTY 3 3a3HAUYCHHSIM Ha MPHUITYCTHMI MEXi OKPEeMHX
BEITUYMH, ONMucaTu (i3UKO-XIMI4YHI BJIIACTUBOCTI CUPOBHUHHU, JONMOMDKHUX Ta KIHIIEBUX MPOAYKTIB, IO
BUKOPHUCTOBYIOTh Y TEXHOJIOTIYHOMY TpoIeci. XapaKTepu3yrTh TaKOX iX TOKCHYHICTh, KOPO3iiHY
aKTUBHICTh, MOXKEXHO- 1 BUOyxoHeOe3neuHicTb. HaBoasum ¢ismko-XiMiuyHI BENTWYHMHHU, HEOOX1THO
JaTH TIOCHJIAHHS Ha JDKEpeIo iHdopmariii.

2.6 Onuc TeXHOJOTiYHOI cXeMU BUPOOHHUIITBA

Onuc TEXHOJOTIYHOI CXeMHM TpPU3HAYEHUH JUId YMTAaHHS KpPECJIEHHS 1€l  CXeMH,
YIOPSIKYBaHHS pErjiaMeHTy BUPOOHUITBA. Y HbOMY BHKJIAQIAETHCA MOCTIOBHICTH BUPOOHUYMX
ornepalii, cxema rnepexojly oOpoOJIIOBaHUX MaTepiajiB 3 amapary y amapar Ta 3a3Ha4aroTbCs YMOBHU
peryJoBaHHs MPOLECy, TEMIIEpaTypa, TUCK Ta iHIIIE.



CrioyaTKy HaJeKUTh OXapaKTepU3yBaTH BCl BUJIUM CHPOBHHH, KA HAAXOJUTh HA BUPOOHHIITBO,
croci0 TpaHCHOPTYBaHHS, TEPMiH 30epiraHHs, MEPBHUHHOI OOPOOKH, JO3YBaHHS Ta 3aBAHTAXKCHHS Yy
anapatu. [lix 9ac omucy TEXHOJIOTIYHUX OMEpalliii, Mo MPOBOISATHCSI Y OKPEMHUX amaparax, CTHUCIIO
MOBIJOMIISIETBCSI TIPO KOHCTPYKINii amapary, CIocoOM 3aBaHTAKEHHS CUPOBHHU Ta BIIBEICHHS
MPOAYKTIB MepepoOJICHHS, a TAKOX IMPO CYTTEBICTh MpoLECy, SIKUH mepedirae. 3a3HavyaeTbesl Crocio
MpOBEACHHS Tpolecy (MepioAndyHuid, Oe3nepepBHUN, UUKIIUHUI), I[epepaxoBYIOTHCS OCHOBHI
napameTpu Tmporecy (THCK, TeMmIeparypa, BHUTpaTH Ta IHIIE), METOIUd HOro KOHTPOJO Ta
peryJoBaHHS.

Tpeba ommcaT TakoXX MiXOIEpaliiiHi crmocoOu TpaHCHOPTYBaHHS (IIEPETOK, IMepeKavyyBaHHS,
37UB, TOILO) PEAKIIHUX Mac, CyMIlIel, JOTIOMDKHAX MaTepiajiB, BiIXOIB Ta TOTOBHX MPOIYKTIB 3
00OB'SI3KOBUM 3a3HAUYEHHSM HampaBieHHs MOTOKY (y amapaT Ne..., y atmocdepy, B KaHami3aliro, Ha
CHaJIIOBaHHA 1 T. iH.). Y 3anucui Tpeda BiI3HAYUTH MPU3HAYCHHS BCIX HABHUX HA KPECJICHHI arapariB
3 3a3HAYECHHSIM HaJJaHUX HUM Ha CXeM1 HOMEDIB.

[Ticas onucy TEXHONOTIYHOI cXeMH Tpeda BII3HAYMTH BY3bKi MICISI ICHYIOUOT'O BUPOOHUIITBA,
OCBITHTH palllOHAJIbHI 3MIHH, K1 BHECEHO Yy TE€XHOJIOT1I0 BUPOOHUIITBA, 110 MPOEKTy€eThes. Hanexurs
CTHCJIO TTOKa3aTH, 110 HaJga€ Te ad0 iHIIe HOBOBBEACHHS 3 MOTJISTY TOIMIISHHS MPOIECY TEXHOJIOTII,
MIJBUIICHHS BHUXOJy MpPOJYKIi, 3MEHLIEHHS BHUTpaT JOpPOTUX MaTepiajliB, EHEProBUTPAT,
3a0pyJHEHHsS] HABKOJHIIHBOIO CEpeAOBHINA 1 T. J. 3MIHM BHOCATh Ha MIJACTaBl JITEPATypPHUX
MarepialiB, JOCIiAy poOOTH MIANPUEMCTB, TEXHOIOTTUHUX PO3POOOK CaMOTo CTYEHTA.

2.7 MarepiajibHUii Ta eHePreTHYHU PO3PAXyHKH

3aBgaHHSAM pO3paxyHKy MarepiaipbHOro OajaHCy € BH3HA4YaHHS KUIBKOCTI CHPOBHHH,
MarepiajiB, MPOAYKTIB Ta BIIXO/IB BUPOOHUIITBA BUOpAHOT MPOAYKTHBHOCTI. Ha mincTaBi oxeprkaHux
JaHUX BUKOHYIOTh PO3PAXyHOK Ta BHOIp TEXHOJOTIYHOTO OOJIaTHAHHA 332 €MKICHUMHU
XapaKTepUCTUKaMHU.

Po3paxynku Tpeba BecTH Ha OCHOBI CTEXIOMETPUYHHX PIBHSHb XIMIYHHMX PEAKIi Ta 3aKOHIB
KiHeTukH. [HOMI Yepe3 HEeAOCTaTHICTh 3HaHb JOBOJUTHCS KOPHUCTYBATHUCA EMIIPUYHAMU JAHUMU
(excriepuMeHTaTLHUMHA a00 BUPOOHUYUMHU ).

MarepianpHuii 0aaHC TPYHTYETHCS Ha 3aKOHI 30€pEKEHHSI Matepii, 3riJHO SKOMY KITbKICTh
PEYOBHH, sIKa MEPEPOOIISIETHCSI, Y BUPOOHHUOMY TIpOlieci, (BUTpaTa), MIOBUHHA JOPIBHIOBATH KUTBKOCTI
3100YTHUX y pe3yJIbTaTi MepepoOIeHHS TPOIYKTIB (IPUXi).

Jlj1g iepioIMYHKUX MPOLIECIB pe3yIbTaTH PO3PAaXyHKY MaTepiajibHOTO OajlaHCy 3a amapaTtom ado
CTaJII€10 TEXHOJIOTTYHOTO MPOILECY 3BOJATh Y TaOIHIIIO:

[Tpuxizg Butpara

Maca HaiiMmenyBaHHS IOTOK Maca
KI/TOx % y y KI/TOxX %

HaitmenyBaHHS MOTOKY

Bceworo Bcrnoro

Hanexuts po3pi3HIOBaTH MarepiajibHMM OanaHc XIMIYHOrO mporecy (XiMidHI peakiii) Ta
TEXHOJIOT1YHOI oneparttii (adcopOuis, GpinpTparis, JUCTUIISLIA 1 1H.).

VY mepiiomMy BUNAJAKy 3MIHIOETbCS XIMIYHMM CKJIaJ MartepialiB, 110 nepepoOisitorees. [lpu
IIbOMY 32 CT€XIOMETPUYHUM CIiBBIJHOIIEHHSAM XIMIYHOT peakilii BCTAHOBIIOETHCS TEOPETUYHUIN BUXIJ
npoayKkTy. PakTUUHUI ke BUXIJ OJEp>KyBaHOT'O MPOAYKTY MiJPaXxOBYIOTh MICJs BHUSBIECHHS BTpaT
MPOYKTY BHACTIIOK MOOIYHUX pPeaKiliii, OCMOJIEHHS 1 iH.



SKmo BimgOMi BUXOIU 32 OKPEMHMH CTaIisIMHM, TO 3arajlbHUN BHIXiJ] Ha BUPOOHHITBI OyIe
JOPiBHIOBATH JOOYTKY BHXOJIIB Ha CTa/IisIX.

Jnist BUpOOHMYMX OIepalii, y SIKUX MepeBakaoTh (Hi3MyHI mpoIiecH, HeoOXiTHO PO3PAXyHKOM
YCTAaHOBHUTU sIKa KIJIBKICTH MPOAYKTY 32 JAaHUX YMOB 3JIMIIAE€THCS Yy JIUIIKY, a fKa 3HOBY
noBepTaeTscs y mnpouec. HeoOXiHO TakoX ypaxoByBaTH MEXaHIYHI BTpaTH (BTpaTa rasiB Ta mapu
Kpi3b HEHIUIBHOCTI, BTPATH MiJl 9YaC TPAHCIOPTYBAHHS Ta 30epiraHHs:).

SIKII0 BiZOMi BUXO/M 3 OKPEMHUX CTaiid, TO 3araJibHUI BHUX1J BHPOOHHUIITBA JIOPIBHIOE TOOYTKY
BHXO/IIB 32 CTaisIMU.

MarepianpHuii  Oanmanc Oe3NmepepBHOIO MPOLECY € IMOTOKOBUM (KMOJB/piK, T/pik). Bin
PO3paxoOBY€ETHCS TAKOXK HA TOHY TOTOBOTO MPOAYKTY 200 HAa OJMHUIIIO MAaCH BUXITHOI CHPOBHHHU.

TounicTh po3paxyHKy MarepiaibHOro OallaHCy y JESIKHMX BHITaJKaX MOXe OyTH oOMexeHa y
BHITAJIKy PO3paxyHKy Ha BCIO MPOAYKTUBHICTH YCTAaHOBKH 3HaueHHsSM 0,1 Kr 4 HABiTh OKPYTJIATHCS
710 ITUTHX.

Hanexutes yHuKaTH 0aratopa3oBOro IMOBTOPEHHS OJHOTUMHUX MAid. OpUriHaibHI CKIAJHI
PO3paxyHKH HAJECKUTh OMMMCYBATH JOKJIATHIIIE.

JUid cKkIagHUX TEXHOJOTIYHMX IPOLECIB, OCOOIMBO 3 PELMPKYIISIIEI0, HAJNEKUTh CKIACTH
CXeMy MaTepiaJIbHUX MOTOKIB. BoHa BUKOHYETHCSI HA OCHOBI TEXHOJIOTTYHOI CXEMU Ta BKIIFOYAE TUIHKU
Ti CTaJIli Ta MPOIIECH, B SIKUX BIJJOYBAIOTHCS KUTHKICHI Ta SIKICHI 3MIHU MaTepialbHUX MOTOKIB.

3a J0TIOMOTOI0 MaTrepialbHUX PO3PAXyHKIB BHIAUISIOTH TAaKOX KUTHBKOCTI Ta CKJIaJa BIIXOIB
(cTiyHMX BOJ, Ta30BHX BHKH/IB, IITaMiB) Ha TOHY 4HCTOI mpoaykmii. L{i BimomMocTi HeoOXimHi s
BUPIIIEHHS MIUTaHb 3 CIIOCO01B YTUJII3allli, 3HEMIKOKEHHS a00 3HUILIEHHS.

SIKmo y BUPOOHHWIITBI, IO MPOEKTYETHCS, € TPOIECH, SKi CYHMPOBOIKYIOTHCS BEIUKUM
BHUJIUICHHSM (TIOTJIMHAHHSIM) €HEprii, 1 BOHM BU3HAYAIOTh SIK TEXHOJIOTiIO, TaK 1 amaparypy, MOXHA
BUIUIMTH po3an "EHepretmyni po3paxyHku". 3a JIOMOMOIOI TakKHWX pPO3paxyHKIB y Mpolecax
OKCHJAIlli, TMipoJ3y, HeriApyBaHHS BYIJCBOAHIB Ta IHIIMX MOXKHA, HANPHUKIAd, BU3HAYUTH
CHIBBIJHOIIICHHS] pearyo4nx KOMIIOHEHTIB a00 KUIBKICTh TeperpiToi mapu (KOHACHCATY) s
MiATPUMAHHS ONTUMATBHOI TEMIIEPATYPH Y aiadaTHIHOMY PEAKTOPI.

Enepretnuni OajlaHCcH OCHOBHHIX arapaTiB BUKOHYIOTh 3 BHKOPHUCTAHHSM BHPOOHHYHMX Ta
HayKOBHX JaHuX. Ha X OCHOB1 BU3HAYalOTh BUTPATH MApH, BOH, IMAJIMBA 1 €JIEKTPOSHEPTi.

TennoBuit po3paxyHOK amapaTiB 3BUYAWHO 3aBEPIIYIOTh IPOCKTHUM ab0 TEpeBipHUM
PO3paxyHKOM TOBEPXHI TEIJIOOOMIHY 3a BXKUTHUX YMOBAaX Iepeaadi Teria.

TerutoBuii OaylaHc amapariB NEpIOAMYHOI il HAJICKHUTh PO3paxOBYBaTH I KOXHOI orepariii
po6ouoro mukiy. CripaBkXHIO TOBEPXHIO TEIIO00MIHY MpHiiMatoTh 3 3amacom 20...50 %.

VY pa3i po3paxyHKy amapariB 3 PI3HUMH MEXaHIYHMMH TPUCTPOSIMU HEOOXiTHO BH3HAYUTH
BUTpPATy €IEKTPOCHEPrii, 110 BUTPAYAETHCS IBUTYHOM EJIEKTPONpUIaLy.

Po3paxyHKH KIHETHKH TPOBOJAATH 3 METOK BH3HAYaHHS HEOOXIJHMX pEaKI[iHHUX 00'eMiB,
3aBaHTAXKEHHS KaTani3aTopy Ta iH.

2.8 BuOip TexXHOJIOTiYHOr0 00,12 JHAHHA Ta KOHCTPYKTUBHI PO3pPaxXyHKH

B upomy posaini kBamidikariitHoi poOoTu OakanaBpa HPHUBOJATH MPOEKTHI abo mepeBipHi
pPO3paxyHKH OCHOBHOI'O amapary TEXHOJIOTIYHOI cXeMH. Y BHIIQJKy PEKOHCTPYKLii Iitoumx
BUPOOHUIITB, Y MEPIITY Yepry, BU3HAYAIOTh MOKIIMBICTh BUKOPHCTAHHS HassBHOTO OCHOBHOT'O arapary,
MOTIM 33 HEOOXIJHICTIO PO3pOOIISIIOTh HEOOX1/IHI 3MIHM MOTr0 KOHCTPYKIIi 1 MPOEKTYIOTh J101aTKOBE
obnagHaHHsA. B KiHII po3aidy MOMILIAIOTh KOPOTKY XapaKTePHCTUKY BCHOI'O TEXHOJIOTIYHOTO
o0JIaJiHaHHS CXEMH 13 3a3HaUYEHHSIM BUKOPHUCTaHUX 0€3 3MiH, a TAKOK HOBHMX Ta 3MIHIOBAaHUX amapariB.

IIpoexTyBaHHs 00NajHAHHS BHUKOHYETbCS B JIBa €TalM — TEXHOJIOTIYHMHA pPO3paxyHOK Ta
KOHCTPYIOBaHHS.

VY TeXHOJOTrIYHOMY PO3paxyHKy TpeOa BH3HAUUTH JUI HOPMali30BaHOrO OOJaJHAHHS THII Ta
NOTpiOHY KUIBKICTh anapaTiB, /Ul HECTaHIAPTHUX arnapaTiB — iX KUIbKICTh Ta KOHCTPYKTHBHI PO3MIpH.
OO0OB'I3KOBO  3JIIMCHIOIOTh MHEPEBIPKH, IO MIATBEPXKYIOTh MOXJIMBICTH €KCIUTyaTalii amapary B
3aJJaHOMY peXHMi 3 HEOOXIJHOIO MPOJYKTUBHICTIO: JJs amapaTiB i3 MilllaJIkaMd MEepeBIpSIOTH



BUKOHAHHA YMOB HOPMaJIbHOI POOOTH MIIIAJIOK 3a BUOPAHOTO 3alIOBHEHHS; ISl MPOTOYHUX amapaTiB
NEePEeBIPAIOTh iX TiAPaBIiuHy OIIPHICTh; y PEaKTOpax OLIHIOIThH BIAMOBIAHICTH TiAPOJUHAMIYHOTO
pexxuMy BHOpaHOi pO3PaxyHKOBOiI MOJENi; y amaparax 3 TeIIonepeJaBalbHUMH TTOBEPXHIMU
MEPEBIPSIOTH PO3MIp MOBEPXHI Ta peXuM Teruionepenadi. Ha erami KOHCTpyrOBaHHS 3MIHCHIOIOTH
PO3PaxyHOK KOPITYCY Ha MIIIHICTh Ta KPECJICHHS anapariB.

[ig yac mpoekTyBaHHs O0JaJHAHHS HEOOXIJHO BPAaxOBYBAaTH Cy4acHI HAaIpPSIMKH PO3BHUTKY B
MalImHOOy TyBaHHI: i1HTCHCU(IKaIis, 301IBIICHHS OTMHUYHOI MOTYKHOCTI, IiIBUIIICHHS HATIMHOCTI Ta
piBeHb cTaHmapTH3alii. Y BUMAAKY 30UTbIIEHHS MPOJAYKTHBHOCTI CXEMHU HAJCKUTh HTH HE MUISIXOM
MPOCTOro 30UIBIIEHHS KIJBKOCTI amapaTtiB, a oOupaTd HOBE, IHTEHCHBHIIIE Ta JOCKOHAJIIIE
o0naiHaHHS 3 OUTBIIO OJMHUYHOIO MOTYXHICTIO. Takuii MUIIX MoAepHi3allii BAPOOHHUIITBA JTO3BOJISIE
MOJTIITIITUTH HOTO TEXHIKO-CKOHOMIYHI TTOKa3HUKH.

BaxummBuM KpuTepieM Tia 4yac MPOEKTyBaHHsS OOJIAHAHHS IMOCTA€ HOro HadiiHICTh, TOOTO
rapanTis 0e3nepebiiiHOT poOOTH BIPOIOBK BCTAHOBIICHOTO TepMiHy. OAHH 13 crioco01B 3a0e3MeUYeHHs
HAJIMHOCTI YKJIAJaeThCs B BUKOPUCTAHHI 3amacy MNpOIyKTUBHOCTI. Po3paxyHKoBa HpPOIYKTHBHICTH
noBuHHa Ha 10...15 % mepeBwuiyBaTH 3a/1aHy.

OCHOBHMM amapatoM Yy XIMIKO-TEXHOJIOTIYHUX BHUPOOHHUIITBAX, 3BUYANHO, BBAXXKAETHCS
peaktop. Ilix yac mpoexTyBaHHS BIIJIJIEHb PO3JUICHHS CyMilled SK OCHOBHMM amapaT BHOMpPArOTh
KOJIOHHI anapartu — pekTugikaiiifai KojJoHu, abcopoepu, aecopOepu, eKCTpaKTOpH Ta 1HIIE.

Onuc po3paxyHKiB anapary Tpeda Mo4MHaTH 3:

— TEXHIYHOI XapaKTepUCTUKHU, 10 MICTUTh: PU3HAUEHHS B cXeMi, poOoui mapaMeTpu, OCHOBHI
KOHCTPYKTHBHI PO3MIpH Ta iH. BIIOMOCTI, SIKi BAKOPHUCTOBYIOTH 1] 4aC PO3pPaxyHKIB,;

— PO3PaxXyHKOBOI CXeMH a00 eCKi3y, 10 LUTFOCTPYIOTh KOHCTPYKIIIIO;

— YITKOTO BU3HAYEHHS MTPOCKTHUX 3a/a4, TOOTO 1Tl pO3paxyHKiB.

MeToaMKu TEXHOJOTIYHUX PO3paxyHKIB cHeru@idHl I KOKHOTO THUITY armapaTiB (peakTopu
GesnepepBHi YW MeEpiOAMYHI, €MHIiCHI amapaTd 3 Milmmamkamu, pektudikamiiini komonm i in.). Ix
BHUKJIQIal0Th B Auciuiuiinax "O6nagHanHs XiMivaux BUpoOHUNTB", "[Iporecn Ta amapatu XiMIi4HHX
BUPOOHUIITB".

Ha Hux rpyHTYIOTbCSI METOJIM MOJEIOBAHHA 3 BUKOPUCTAHHAM MaTeMaTUYHUX Mojenen [3, 5-
8] Ta HAOMMKEHOTO MOJIETIOBAHHS 3 BHKOPHUCTAHHSM TeOpii MOAIOHOCTI Ta mapaMeTpiB MOJICIbHHUX
(mirounx) BUpOOHUYUX UM JOCTITHUX anapaTiB. HamiiHiI pe3yabTaTH BAA€THCS OTPUMATH B MPOIIEC]
MaTeMaTHYHOT'0 MOJICTFOBAHHSI a HAOJIMKEHEe MOIeTIOBaHHs (MacITaOHICTh) T03BOJISIE PO3PaXOBYBaTH
pi3HI anmapaTy, He Mal4H 1X HAIIHHUX Mojieei a00 MPOrpaMHUX PO3PaXyHKOBHX MOIYJIiB.

HanexuTte mam'atatu, 1Mo MOXJIMBOCTI METOJa MacIITaOyBaHHS 4acTo oOMexeHi, 60 y pasi
MacITabHOTO MEePEeXoIy 0 anapariB BEJIMKUX PO3MIPIB HE BIAETHCS JOTPUMATH YCI BUAM MOAI0HOCTI
MPOIIECiB Ta iX MmapaMeTpu 3MiHIOIOTHCA. Kpalie iHIuX, 3 TPUHHATHOO MOTPIIIHICTIO 32 KOe(DIliEHTY
MacmrabyBanHs 20 Ta Oiblle, MOKHA MacIITaOyBaTH anapaTH 3 MilIaTKaMU.

OcCHOBHM TMpPOEKTYBaHHA PEAKTOPIB BUKIAJACHO Y CHEIialbHUX MiApyuyHUKax. Haseneno
YHUCIIEHH] MPUKIAJAU PO3PaXxyHKIB 4acy KOHTAKTY, KUJIBKOCTI KaTami3aTopy Ta po3MipiB peakTopiB 3i
CTAIlllOHAPHHUM IIIapOM KaTaji3aTopy, L0 MPAIIOI0Th y 130TepMiYHOMY a00 a/1iabaTHUHOMY PEKUMAaX, 3
MICEBJIO3PIKEHHUM 1IAapOM KaTalli3aTopy, MEepIOJUYHUX PEAKTOPIB 3 MilIamkaMu. Y MiIpyYHHKaX
HAaBOJASATH CHEI[ialbHI METOAMKM Ta TMPUKIAAU PO3pPaXyHKIB pPEaKTOPiB PI3HUX THUIMIB, MIO
BUKOPHUCTOBYIOTH y IPOMUCIIOBOCTI AJIsl 3100yBaHHS PEYOBHH.

Po3paxyHok peakTopa BHKOHYIOTH Yy BH3HAueHid mochigoBHOCTI. CHodaTKy BH3HAYAIOTh
noTpiOHY €MHicTh (00'eM) peakmiiHOi 30HHM, a TMOTIM Ui BUOpPaHOI KOHCTPYKIIi 3HAXOAATH
KOHCTPYKTUBHI PO3MIpPH.

B mnpoekTtyBaHHI CHiJi BUKOPHUCTaTH ONTHUMAIbHUN dYac mepeOyBaHHS 3 JiTepaTypH IO
TEXHOJIOTIi, sIKa y3arajbHIO€ EKCIIEpUMMEHTAJIbHI JlaHi Ta JOCBIJ eKCIulyaTalii BHPOOHUUTB, abo
pO3paxyBaTH HOro, KOPUCTYIOYNCh MATEMAaTUYHOIO MOJEIUTIO PEaKTOpa OJHUM 3 METO/IiB ONTHUMI3allii.
VY mepexi XTO e nporpamu i BukoHanHs Ha EOM po3paxyHKy yMOBHOIO 4acy nepeOyBaHHS AJIs
TpyO4acToro Ta TOJUYHOTO KATaJITUYHUX pPEaKTOpiB OKCHAallli MeTaHoiy B (opMambaerif,
aniabaTUYHUX PEaKTOPiB IITMOOKOr0 OKUCIIEHHS OPraHiYHUX PEYOBHMH Y CyMIlli 3 MOBITPSM.



Hani nns BUOpaHO1 KOHCTPYKINI amapary 3 ypaxyBaHHSIM 3aralIbHONPUHHATHX a00 3adaHuX
00OMEXKEeHb PO3PAXOBYIOTH PO3MIPH PEAKIIHHOI 30HU, KOPIYCYy peakTopa Ta IHIIUX €JIEMEHTIB HOro
KoHCTpyKLii. [Tpy 11b0My 0060B'SI3KOBO MEPEBIPSAIOTH MOXKIUBICTD €KCIUTyaTallii y MPOEKTHOMY PEXUMI,
JUIE 4YOrO0 BUKOHYIOTh TEIUIOBHM Ta TiAPaBIIYHUA pPO3PAXyHKHA. Y TEIUIOBOMY pPO3PaxXyHKY
BUKOPHUCTOBYIOTh PIBHSIHHS TEIUIOBOTO OajlaHCy, OCHOBHE PIBHSHHS TEILIONEpeayi i iH.

Jnist BUAUIEHHS HIJTBOBOTO MPOIYKTY Y PE3YJbTaTi PO3ALICHHS PiIKUX HEOJHOPIAHUX CHCTEM
i €10 BiIIEHTPOBUX CHJI y BUPOOHUYINM MPAKTUIII KOPUCTYIOThCA HeHTpH(yraMu. TexXHOIOTiYHII
PO3paxyHOK IEHTPU(YT 3BOAUTHCS 10 BHU3HAYAHHS iX HPOMYKTHBHOCTI. [HIEKC MPOIYKTUBHOCTI
BU3HAYAETHCS U HEHTPUQYT PI3HUX THIIIB 32 BiMOBITHIUMH (OPMYIIaMH.

[loBHa BuTpaTa eHeprii Ha HEHTPU(DYTYBaHHS CKIAJAE€THCS 3 PI3HUX BUTPAT: HA IEepeIaBaHHS
CycrneHsii KIHeTHYHOI €Heprii, Ha MOI0JaHHS IIKIUTMBHUX OIMOPIB Ta iH.

2.9 Oxopona npaui

[lepen moyaTkoM BUKOHAaHHS KBaji(ikauiifHOT poOOTH 3100yBay y3roJKy€e 3 KOHCYJIbTaHTOM
3aB/IaHHS HAa BUKOHAHHS 1IbOT'O PO3JILTY.

Po3nin  po3poOnsitoTh  BIAMOBIAHO 10 METOAUYHUX BKa3ziBOK. [IUTaHHS pO3TIIAIAIOTHCS
CTOCOBHO JI0 KOHKPETHHX YMOB T€MH pOOOTH, HE JOMYyCKalOuW 3arajbHUX MIPKyBaHb Ta
MepenucyBaHHs IPaBUII Ta IHCTPYKIIIH.

3a peKOMEH/IAII€I0 KOHCYJIbTaHTa ISl OAHOTO 3 BUJIIB HEOE3MEK M IIKIUTHBOCTEH MPOBOIITH
JeTaabHe po3po0IeHHS 3aX0/1B 3 HEOOX1THUMHU pO3paxyHKaMH Ta CKJIaJaHHIM CXEMHU.

2.10 OxopoHa HABKOJIMIIHBOIO CePeIOBHINA

B upoMy po3nisii mpoBOJSATH OIIHKY BIUIMBIB ICHYIOYOi a00 MPOEKTYEMOI isSTIbHOCTI
MIPOMUCIIOBOTO 00’ €KTY Ha OTOYYIOYY TEXHOTCHHY Cepely Ta MPOINOHYIOTh 3aXOAM 3 3a0e3ICUCHHS
HOPMATHBHOTO CTaHy HaBKOJIMIIHBOTO CEPEIOBHUINA, BKIIOYAIOYH PO3PAXYHKH 3 HOPMYBaHHS,
MOHITOPHHT TEPUTOPii 30H BIUIMBY AISUTBHOCTI TPOMHUCIOBOTO 00’€KTY, CHUCTEMY BITHOBHUX Ta
KOMITCHCAI[IMHUX 3aXO/iB, a TaKO0X BHPINIYIOTh KOHKPETHI I1HXXEHEpHI 3aBIaHHs, IIOB'S3aHI 3
MPOCKTYBAHHSAM Ta TEXHOJOTIYHUMH PO3PaXyHKaMH OYMCHHX YCTAaHOBOK a00 TEXHOJOTIYHUX IHUKIIB,
PO3BHBAIOTh OCHOBH CTBOPEHHS 3aMKHEHHX, O€3BIIXOJHHMX Ta MAaJIOBIIXOJHUX BHPOOHHIITB, IO €
AKTHBHOIO (hOPMOIO 3aXUCHHX 3aXOJIiB 3 OXOPOHU JIOBKIJLIS.

2.11 BucHoBKH

B mipomy po3nini HeoOXiqHO HaJAaTH KOPOTKI BUCHOBKH PO BUKOHAHY poOOTY, MOKa3aTH BCe
HOBE Ta I[IHHE, 110 3POOJICHO il Yac BUKOHAHHs KBaiikaiiifHoi poboTH OakanaBpa, pe3yJbTaTd
MPOBEICHUX PO3PaXyHKIB, BACHOBKH I110JI0 €()eKTUBHOCTI BUKOHAHOT POOOTH.

BuCHOBKH € KOPOTKUM MiZICYMKOM yci€i poOOTH Ta MOBUHHI OYTH YITKUMH Ta SICHUMH.

2.12 TlepeJiik BUKOPUCTAHUX JIZKePeJT

VY kiHIi poOOTH HAJIEKUTh IIPUBECTH CIIMCOK BUKOPUCTAHOI JiTepatypu. [lo Hel ciiij BKiIoyaTH
TIJABKY Ti JDKepesna, Ha sIKI HaJaHO MOCWJIAHHS B TEKCTI MOSCHIOBANbHOI 3anucku. Homep Jukepena B
TEKCT1 3alMCKHU MOMILIA0Th y KBaJpaTHI Jy>KKU Ta BiH BiANOBiAa€ MOPSIKOBOMY HOMEpPY JKepena B
CIHMCKY JIITEPaTypH, SKUH CKIaJa€ThCS TAKUM YHMHOM:

— JUI KHUKOK 3aITUCYIOTh Y PSJIOK IMPi3BUILE, 1HILIAINM aBTOpa, Ha3By KHWUI'H, MICIe BUIAHHS,
BUJABHUIITBO, PIK BHIAHHA, KiJIbKICTh CTOPiHOK (3aranbHa XiMidHAa TEXHOJOTIS: [HiApydY. ist
CTYyZAEHTIB BUIIMX HaBd. 3aki.] / B.T. SIBopcekuii, T.B. Ilepekynko, 3.0. 3nak, JI.B. CaBuyk. — JIbBiB:
Harionaneuuii yuisepcutet "JIbBiBechbka nomitexnika", 2005. — 552 ¢.);

— JUIs )KypHAJIbHUX CTaTel — Mpi3BUILE, 1HILIadl aBTOpa, Ha3BY CTATTI, HA3BY )KypHATY (MOXXKHA
CKOpOYyBaTH 3a BXKUTOI (OPMOI0), PIK BHUAABaHHS, HOMep KypHany, ctopinka (Epaiizep JIL.M.



Po3poOka TexHONOTii KOMIUJIEKCHOT NepepoOKH TMONIMIHEpaJbHUX KaJTIMHUX pPyAd METOJIOM
cynepatHoro BwiryroByBanHs / JL.M. Epaiizep, JI.B. IBanuenko // Bicamk HTY "XapkiBchkuit
NOJTeXHIYHUN 1HCTUTYT". 30IpHUK HAYKOBUX TMpamb. leMaTWyHuid BUMyck: XiMif, XiMiuHa
TeXHOJIOTis Ta exoyoris. — Xapkis: HTY "XIII". — 2011. — Ne 65. — C. 46-53.);

— Ui aBTOPCHKMX TIOCBiTYEHb, MATEHTIB — HOMEp, KpaiHy, 3arojioBOK, aBTOpa, JaTy
BUJIABaHHS, HOMEP 3asBKH, BIJIOMOCTI PO BUAaHHsA, ¢ BiH onpumogHeHuid (A.c. Ne 916399. CCCP,
MKHU C 01 D 9/04. Cnocob nepepaboTku kanuiiHOW nmomumuHepanbHoi pyasl / U.FO. Kocrus, B.T.
SABopckuid, JI.A. Tloxonenko u ap. (CCCP) — Ne 135007; 3asBn. 07.06.79; omy6ur. 30.03.81, Brom. Ne
12. -4 ¢));

— JUIA TOKyMEHTallli MmiAnprueMcTBa (perIiaMeHTH, 3BITH MPO POOOTH) — Ha3By, OpraHi3alliio,
aBTOpA, PIK;

— JUIS METOJMYHUX BKa3iBOK — Ha3By, MpI3BUILE, iHINIadM aBTOpiB, Micle 1 PiK BHIAHHS,
KiJbKicTh cTOpiHOK (KoHcmekT sekiiit 3 kypcy "Ximis Ta TexHosoris Boau" Juis 3100yBadiB BHIIOT
OCBITH 3a crenianbHicTio 161 — XiMiuHi TexHomorii Ta iHxeHepis / Yknan.: JI.B. IBanuenko, B.A.
Koxxyxap, B.B. bpem, Harionansuuit yH-T "Ofecbka nomitexuika". — Oneca, 2022. — 105 c.).

BinomocTi po 1HO3€MH1 KHMKKH Ta dKypHaIH 0(OPMIIIOIOTH HAa MOB1 OpUTIHAITY.

Jlxepena MarOTh HACKpI3HY HyMEpallil0 Ta 3BOJATHCA Y TI€I MOCTIAOBHOCTI, B SIKOI BOHHU
3yCTpIYaOThCS B 3aIUCIII.

2.13 lonaTku

B nopatkax 060B'sa3k0BO MOBUHHA OyTH HaBeleHa rpadiyHa yacThHa KBalidikaiiitHoi poOboTH.
KpiMm Toro, MokHa HaBecTH pUCYyHKH, Tabmuii. Besdki nonmaTku Tpeba MOYMHATA 3 HOBOTO JIMCTA.
JloaTok MOBHHEH MaTH 3MICTOBHUM 3aroyioBok. PucyHku Ta Tabnuii ciaii HyMepyBaTH.

3 BUMOI'M 10 O®OPMJIEHHSA POBOTHU

TekcT 3anmucKku IpYyKYy€eThCs ¢ ONyTOpHUM 1HTepBasioM (mpudt — Times New Roman 14 .,
BHUPIBHIOBAHHS 10 IIUPUHI) 3 MOJISAMHU: BEPXHE — 2 CM, HIDKHE — 2 cM, JiBe — 2,5 cMm, nipaBe — 1,0 cM.
AO3anu BUIAUIIOTH BIICTYNIOM TeKCTy Ha 1,25 cMm. [lepeHocu BpyduHy HE CTaBUTH.

Pozninu kBamidikariitHoi poOOTH MOYMHAIOTH 13 HOBOTO apKyIIia.

Ha3By po3aiay 3amucyroTh Y BUIJISAI 3ar0j0BKa B BEpXHii yacTuHi apkyma (mpudt — Times
New Roman 14 nrt., naniBxupuuid, perictp — Bci IIPOIIMCHI, BupiBHIOBaHHS 1O IIEHTPY) Oe3
Kpanku. Po3ninu HymepytoTh apabcbkumu U paMu, Iicis HoMepa Kparnka He CTaBUTHCAL.

"Beryn" Ta "BUCHOBKHM" HE HYyMEPYIOTh.

[Tocunanus Ha niTepatypy oQOpPMIISIOTHCS Y KBaIpaTHUX JTy>KKaX 1 IPOCTABIISIIOTHCS IO TEKCTY
IiCJIs 3ralyBaHHs JKepena.

[Tocunanuss Ha (QOpMyJH, IO 3YCTPIYAIOTHCA MO TEKCTY, BUKOHYIOTh Yy KpPYIJIUX AyKKax
(manpukiana: (1.2) a6o (1.3), (2.1) a6o (1.1)...(1.4)).

UmncenpHi IHTEpBAIM 3HAUEHB, IO 3YCTPIUAIOTHCA B TEKCTi, MUINYTHCA Yepe3 TpU Kparku 0e3
mpoOimiB Mk Kpankamu i mudporo (Hanpukinag: 150...160 °C; 3...8 mM;), y HOCHUIaHHSAX HA KiIbKa
dbopmyn, (manpuknaz: (1.1)...(1.4)); y nocunaHHsIX Ha KijbKa JpKepen Jiteparypu (Hanpuknai: [1...4]);
y piunux npomixkkax (Hampukian: B 20...30 p., B 2015...2022 p.).

Po3mipHicTe 1UGPOBUX 3HAUCHb MUIIEThCA Yepe3 (ikcoBaHWK TpoOLn micas nudpu
(mampuknaza: 5 mm, 100 %, 14,4 MIla).

®dopmynu — HabuparoThes TUIBKK y penakTopi Gopmyn Microsoft Equation 3.0, sikuii BXOIUTb
10 KoMIuiekTy noctaBkd MS Word (He BUKOpUCTOBYBaTH BOyAOBaHMM penakTop (opmyn mist MS
Word 2007 ta Bume). HakpecneHnHs 3MiHHMX, (QyHKIIH, cTanux i1 HU@p — SK B OCHOBHOMY TEKCTI
po6otu. [l 1boro B KOXKH1M HaOpaHiit (opMyJi, BUKOpUCTOBYIOUH iHCTpyMeHTH Microsoft Equation,
J0AaTy Toi ab0 1HIIMHA 3MiHHOT M (YHKILIT CTHUIIb, HAKPECICHHS SKOTO BiJINOBiga€ BUMOraM (Ipugt —
Times New Roman 14 nT.).
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o31muppyBaHHs 3MIHHUX (HOPMYITH 0(OPMIIETHCS y BUIIISIII CIHMCKY, KOJKHA 3MiHHA 3 HOBOT'O
P
abzamy. Ilepex meprior0 3MIHHOIO NHIIETHCS CIOBO "nme", MK 3MIHHOIO U po3mudpyBaHHIM
CTaBHUTHCS THPE.
[puknax opopmieras Gopmyi:
_ = oy KiHIL
er _GT.CT'(TT _TT )’ (15)
ne G, — maca TemIoHOCis;
C, — cepeqHs TeIUIOEMHICTh TETIIOHOCIS;

T, T — nouarkoBa i KiHI[eBa TeMIIepaTypH TEIUIOHOCI.

Bcei Gopmynu HymepyroTbes apaOChKUMH IUppamMu B Mexax po3zairy. Homep ckiamaerscs 3
HOMEpa PO3JUTy ¥ MOPSIKOBOrO HOMepa (OPMYIH, PO3IUIEHHX KPArKoko, IO BKa3yIOTh 13 MpaBoi
CTOPOHHU apKylla Ha piBHI (OpMyJIH B KpyTaux ayxkax. He ciing nmoBroproBaTu Ti cami popmynu ado
XIMIYHI pIBHSHHSA B PI3HUX pO3JUIaX NPOEKTY, HPUBJIACHIOIOYM IM HOBY HYyMEpalilo; JIOCUTh
MTOCJIATUCS Ha ICHYIOUYl HOMEPH.

Pucynku — nmiarpamu 1 rpadiku CTBOPIOIOThCS SIK BOymoBaHui 00'ekT Microsoft, y sikomy 1
pucyoTtbes 3acobamu Word, abo B IHIIMX BEKTOPHUX PEAAKTOpax 1 BCTABISAIOTHCS SK BIINOBIAHUN
o0'ext; ¢ororpadii BcraBisroThes K rpadivni daiimm y dopmarax: PCX, TIFF, GIF, BMP, JPEG
(po3pimennsa 600 Tuk/IroNM).

Bci Hanucu, 1o 3ycTpivaloThCs B pUCYHKaX, BUKOHYIOThCsS mpudrom Times New Roman 1
TOBUHHI BIJIMOBIJIATH BHUMOTaM, MPOMOHOBAHUM JI0 HAKPECIICHHSI 3MIHHHUX, 1HAEKCIB 1 (QyHKIIH 10
TeKcTy ¥ y popMynax. PUCyHKH BCTaBISIOTHCS B TEKCT ITICIIS MEPILIOTO 3ralyBaHHS.

[Ipuknan opopmileHHS PUCYHKIB:

ITapa [Tapa £H3’06'%
397 F ‘ SoY
M e //‘ 70 \\\& AN
g /\ , \Y \§\100\ MITa
g 377 Pinuna - \\\\&QB\\
2
3 367 \ 30 \\\\ 43%%
357 \§10'20§\
0 20 40 60 80 100 10 <5 n

Konnenrpanis amiaky, % Mmac. 200 300 400 500 600 700
Temneparypa, °C

Puc. 5.11 — [iarpama kuminHa cucremu Puc. 5.12 — 3anexxHicTh pIBHOBaXHHX KOHIICHTpAIIiif
HNO3 — H20. aMOHIaKy BiJl TeMIEpaTypu Ta TUCKY CUHTE3Y

Jis 3pydHOCTi BHKiIamy uuMdpoBi Ta iHII JaHI PEKOMEHIYETbCs OGOPMISITH y BUIJISAL
tabmuupb. Tabnumi Habupatotbes B MS Word 1 po3TamoByrOThCS MO TEKCTy MiCHs MEPIIOro
3ragyBaHHs a0o mocuiaHHs Ha Hei. TaOnuii HymMepyeTbcs B MekaxX pO3AUTYy ¥ TMOBUHHI MaTu
TEMaTU4Hi 3ar0JIOBKH.

CraBUTH JaNKH 3aMiCTh MOBTOPIOBAHUX LU(]p, 3HAKIB, OJAUHUIIb, MATEMATUYHUX 1 XIMIYHUX
CHUMBOJIB HE JONyckaerbcd. ['padm Tabnauup He MOBUHHI OyTH TOPOXKHIMH, 3a HEOOXIHICTIO
CTaBUThCS Mpouepk. Yncna B ofHi€l rpadi MOBUHHI MAaTH OJTHAKOBY KIJBKICTb I€CITKOBUX 3HAKIB.
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[Mpuknan opopmIIeHHS TaOJIUIIb:

Tabmuus 3.7 — 3anexHicTh PIBHOBAKHOTO CKJIaJy KOHBEPTOBAHOTO Ta3y BiJ TEMIEpaTypu B

Iporieci KOHBEPCii MeTaHy BOASHOIO Iapoko

T.K HepeSBTc})]Heliim, o, CkJtaj piBHOB2XXKHOT Iapora3oBoi cyminri, % 00.
CH4 Cco CHq4 Cco COz H> H>O
800 38,80 29,98 16,21 2,36 7,94 38,74 34,75
900 75,90 32,90 5,33 9,51 7,28 57,71 20,17
1000 94,98 24,84 1,02 14,32 5,07 63,23 16,36
1100 99,50 19,24 0,10 16,08 3,86 63,68 16,28

I'padiuna wyacTtuna cximagaerbes 3 sMcTta  (I3MKO-XIMIYHMX OCHOB  BHUPOOHUIITBA,
TEXHOJIOTIYHOT CXEMH TIPOIEeCy i KpecleHHs 3arajbHOr0 BUIJISLY OCHOBHOTO amapary 3 By3lIaMH. Ix
BUKOHYIOTh 3a JIOIIOMOrOI0 rpadiuHuX peAakTopiB B MacumTadi gopmary Al, IpykyioTe B (opmari
A4.

Ha TexHOIIOTIYHMX cXeMax TOKa3yIOTh iX €JIeMEHTH — BCi amapaTd y BUTISAI YMOBHHX
300paxxeHb Ta JiHIT 3B'I3Ky — MarepianbHi MOTOkH. CXeMH BUKOHYIOTh 0€3 JOTpUMaHHS MacimiTady i
CIPaBKHbOTO IMPOCTOPOBOTO PO3MILIEHHS amapariB, TUM HE MEHII, po3Mip 300pa’keHb NOBHHEH
MPUOJIM3HO BiOOpaKaTH CHIBBIIHOIIEHHS Ta0apUTHUX PO3MIPIB.

300paxeHHs] anmapary MOBHUHHO BioOpa)kaTh NMpUHIMUN Horo aii 1 KOHCTpyKuii. J[is Hu3ku
amapaTiB 1 MallliH YCTaHOBJIEHI CTaHJApTHI MPUHIUIOBI YMOBHI 300paxkeHHs. Lle TermnooOMiHHI Ta
KOJIOHHI amapartd, BIACTIMHUKK 1 GUIBTpU, TpyOONpoBOAM, TpyOOIpOBiAHA apMaTypa, HACOCH,
BEHTHJIATOPH 1 KOMIIPECOPH, amapaTh BHITApHI 1 CymwibHI Ta iH. g 1HIIMX amapaTiB  CIuij
BUKOPHCTOBYBATH CTaHJApPTHE 300paK€HHS KOPMYCIB 1 BHYTPINIHIX €JIEMEHTIB MAIllUH 1 arapariB
XiMiuHuX BUpOOHMIITB. Ha cXemax 3BHYaifHO MOMIIIAl0Th JOJaTKOBY TEKCTOBY iH(OpMAIIito | Tabuii
TEXHIYHHMX JaHHX arapariB | MOTOKIB. 30BHIIIHI MIOTOKA CXEMH IMOBHHHI MaTH Ha3BY i1 BiIOMOCTI PO
iX cpaMyBaHHS (KyJM 4 3BifKK). [X BHHOCATS i 3aKiHUYIOTH 32 MEXaMH 300paKEeHHs CXEMH.

KpecnenHs OCHOBHOro amapary BHUKOHYIOTh 3a 3arajJlbHUMU TpaBWJIAMH TEXHIYHOTO
KpecieHHs. Pa3oM 3 rOJI0BHUM BHJIOM i3 MMOJOBKHIM PO3Pi30M MPUBOIATH JT0JATKOBI TUIAHHU, PO3PI3H |
nepepisu, 0 JaloTh MOBHE HABEJEHHS 3 KOHCTPYKINi 1 MPUHIMIK dii amapary, a TaKoXX TEXHIYHI
BUMOTH 1 1HIIY HEoOXimHy iHdopmarlito y BHTIISAI TaOIWIlb, HAMPUKIAM, TAOJHIO 3 TEXHIYHOIO
XapaKTepPUCTUKOIO, TAOJIUIIIO IITYIIEPIB.

4 KEPIBHUIITBO 1 KOHCYJIbTAILIL, 3AXUCT POBOTH

KepiBHuk kBamidikamiitnoi poOotu OakanaBpa BuIae 3100yBady 3aBIaHHS Ha pPoOOOTy Ta
3a3Hayae, sKi PO3JALTH 3aBJaHHs pO3POOUTH OLIbII JOKIAJHO, SIKI PO3PaXyHKH HAJEKUTh BUKOHATH, Ha
10 3BEPHYTH yBary Iij| 4ac BUKOHaHHS poOoTH. KepiBHUK 3MIHCHIOE 3arajibHU KOHTPOJIb 32 XOJ0M
BHKOHAHHS pOoOOTH 1 TepMiHAMHU 1i BUKOHAHHS, 31MCHIOE METOIMYHE 1 TEXHIYHE KEPIBHUIITBO.

Jnia 3axucty kBamidikaiiiiHoi poboTH 3100yBay MOBUHEH MiAroTyBaTH AomnoBiab Ha 10...12
XBHJIMH Ta IPE3eHTallio poOoTH B peaakropi Power Point.

B nomoBimi (i BiAMOBiAHO B Mpe3eHTarii) HeoOXITHO KOPOTKO BHMKJIACTH 3aBJAaHHS pPOOOTH,
PO3MOBICTH  (DI3MKO-XIMIYHI OCHOBM BHUPOOHMIITBA, TEXHOJOTIYHY CXEMYy YCTaHOBKH, YCTpii Ta
MPUHIIUI POOOTH OCHOBHOTO amapaTy Ta T€ HOBE, 1[0 BIPOBAIKEHO Y POOOTI.

Kaamnidixkarriitna poboTa OakanaBpa 3axuiiaeTbcs MyOIiYHO Ha 3aCiIaHHI aTecTaliifHOT KOMICii.

3aranpHy OLIHKY KBasli(ikaliitHOi poOOTH OakanaBpiB BUCTaBIIAIOTH Ha MiJCTaBl pe3ysbTaTiB
3aXUCTy pOoOOTH, C BpaxyBaHHSM BiJ3UBY PELIEH3EHTa, XapaKTEPUCTUKH KEpIBHHKA POOOTH Ta TaKUX
IMOKA3HHKIB:

— TIOCTAHOBKA 3aBJIaHHS, aKTYaJIbHICTh Ta OOTPYHTOBAHICTh TEMATHKH,
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— piBeHb aHa}i3y TEXHIYHOi JiTepaTypu 3 TEeMHU pOOOTH 1 BOJIOAIHHS TEOPETUYHHUMHU
MUTaHHSAMH,

— BUOIp Ta OOIpyHTYBaHHS MIPOSKTHHUX PIllIEHb, TEXHOJIOT1YHUX MPOIIECIB, OLIHKA X HAAIHHOCTI
Ta HOBU3HU,

— MOBHOTA 1 SIKICTh IHKEHEPHHUX a00 TEXHOJOTIYHUX PO3PaxXyHKIB, aHANi3 BY3bKHX MiCIlb;

— SIKICTh 1 TOBHOTA BUKOHAHHS JIOTIOMDKHUX PO3AUTIB poOOTH;

— CTYIIIHb CAMOCTIHHOCTI Ta OCOOMCTHII BHECOK CTYJCHTa Y POOOTY;

— SIKICTh 0()OPMIICHHS Ta Tpe3eHTallii poOOTH.

5 MEPEJIK PEKOMEHJIOBAHOI JTITEPATYPH
5.1 HaBuyasbHi NOCIOHUKY Ta MiAPYIHUKH

1. Isanuenko JI.B. TexHosoris coau Ta JyriB : HaB4aybHUM mociOuuk / JI.B. IBanuyenko, B.A1.
Koxyxap, B.B. Bbpewm, I.B. [Hanosai. Opeca: OlI1, 2021. 207 c.
http://dspace.opu.ua/jspui/handle/123456789/11626

2. IBanuenko, JI. B. Texnomnoris cyibhaTtHoi kuciaotu : HaB4. nociOnuk / JI. B. IBanuenxo, B.
A. Koxyxap, I. 1. Vcarok ; [epx. yH-T "Opec. nomitexnika". - Opeca, 2021. - 196 c.
http://dspace.opu.ua/jspui/handle/123456789/11630

3. Koxyxap, B. fI. ABToMaTn30BaHi CUCTEMH KEPYyBaHHS XIMIKO-TEXHOJOTTYHUMH MPOIIECAMH :
HaBy. nociouuk / B. f. Koxyxap, B. B. bpem, O. B. Makapos ; [lepx. yu-T "Onec. nomitexHika". -
Oneca, 2021. - 223 c. http://dspace.opu.ua/jspui/handle/123456789/11631

4. Koxyxap, B. fI. Texnomnoris 3B's3aHoro a3zoty : HaB4. nocionuk / B. f. Koxyxap, 10. M.
€nyraroB, JI. B. IBanuenko ; Jlepx. yH-T "Opec. momitexnika". - Opeca, 2021. - 279 c.
http://dspace.opu.ua/jspui/handle/123456789/11632

5. ®@isnuna ximis : HaB4. nmocioHuk / B. f. Koxyxap, 1. 1. Ycatiok, B. B. bpem, 0. M.
€nyratroB ; Jepx. yH-T "Opec. momitexHika'. -  Ompmeca, 2021. - 302 c.
http://dspace.opu.ua/jspui/handle/123456789/11646

6. MeTo OYMCTKH Ta MepepoOKH BUKHUIIB Ta BiIXO/iB : HaB4Y. mocionuk / B. fI. Koxyxap, B.
B. bpewm, 1. B. Imutpenko, JI. B. Tumomescrka ; Jlepx. yH-T "Onec. nmomitexnika". - Oneca, 2021. -
222 c. http://dspace.opu.ua/jspui/handle/123456789/11647

7. BparoB A.Il. TermnooOMiHHI mpoIecH Ta OONaTHAHHA XIMIYHHMX 1 TazoHadTomepepoOHHX
BUPOOHUIITB: HaBUAIbHUN MTOCIOHMK. — Cymu: YHiBepcutet. kaura, 2006.— 260 c.

8. Kocrposa I'.B. O6nannanns HadrorazoBoi Ta XimiuHOi ramysi: HaBu. mocionuk KoctpoBa
I'.B., CaBenbena O.C., CranoBcokuii O.JI. — Omeca: OJITY, 2001.

9. lyounin A. 1., I'aBpunis P. 1., I'y3soBa I. O.; 3a pen. A. 1. Jlyounina. HaBuanbHuii mociOHUK
3 KypcoBOro npoektyBaHHs. — JIbBiB: BumaBuunrBo JIbBiBcbkoi mosmitexHiku, 2012.— 360 c. Pexxum
nocrymy: https://www.twirpx.com/file/1165338/

10. Kosanenko 1. B., ManunoBcekuii B. B. OcHoBHI mpoiiecu, MallvHU Ta anapatd XiMi9HHUX
BupoOuuntB: Iligpyunuk. — K. Impec: Bomsa, 2005.- 264 <c¢. Pexum pocrymy:
http://cpsm.kpi.ua/Doc/PAHV _uch.pdf.

11. Cunopos lO. 1., Uyemos B. I. HosikoB B.II. Ilpormecu i anaparu ximiko-(papmMareBTUIHOT
MIPOMUCIIOBOCTI: HaBYAJIBHUI TMOCIOHMK U1 (DapMaleBTHYHHMX 1 XIMIYHMX crerianbHocTed BH3. —
Binuwnis: HOBA KHUT A, 2010. — 816 C. Pexum JOCTYILY:
https://books.google.com.ua/books?id=V5X4CQAAQBAJ&printsec=frontcover&dg=inauthor:%22%
D0%A1%D0%B8%D0%B4%D0%BE%D1%80%D0%BE%D0%B2+%D0%AE.+%D0%386.,+%D0%
A7%D1%83%D1%94%D1%88%D0%BE%D0%B2+%D0%92.+%D0%86.+%D1%82%D0%B0+%D
19%96%D0%BD.%22&hl=ru&sa=X&ved=0ahUKEwiRyoidydPaAhUQzKQKHVL2A2MQ6AEIJzA
A#v=onepage&q&f=false

12. SABopcekuit B.T., [lepekynko T.B., 3nak 3.0., Capuyk JI.B. 3aranpHa XiMidyHa TEXHOJOT1s:
HiAPYYHHK JUIS BY3iB. — JI.: JIbBiBcbka momiTexHika, 2005.— 552 c. Pexum goctymy:
https://www.twirpx.com/file/43833/
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13. Texnonoris 3B's3aHOr0 a30Ty: MiApPYydY. Ui CTYACHTIB BHIuX HaBy. 3aki. / [JLJL
ToBaxkusucekmid, O.5. Jlo6oiiko, I'.I. I'pune ta in.]. — X.: HTY "XIII", 2007. — 536 c. Pexum
nocryiry: WWW.twirpx.com/file/442734/

14. CnpaBounuk azotunka. Ou3nKo-xuMU4eCcKre CBONCTBA ra30B U xuakocteil. [IpousBoactso
TEXHOJIOTMYEeCKUX ra3oB. OUuCTKa TeXHOJOrmYeckux razoB. CuHTe3 ammuaka. / [KapaBaee M.M.,
YepusieB A.K., Unbuenko A.P. u np.]; mox pen. E.fl. MenpuukoBa. — [2-e¢ u3a. mepepad.]. — M.:
Xumus, 1986 . — 512 c.

15. Metoau po3paxyHKiB y TEXHOJOril HEOpraHiYHMX BHUPOOHMITB: MiAPYY. JJSl CTYACHTIB
BuIUX Hap4. 3aKiI. / [Jlo6oiiko O.4., ToBaxusuchkmii JI.JI., Cnabyn 1.O. Ta in.]. 3a pen. nmpod. O.4.
Jlo6otika i mpod. JI.JL. ToBaxkusHchkoro. — X.: HTY "XTIII", 2001. — 512 c.

16. Kpartkwmii cnpaBounuk ¢usznko-xumudeckux BenmuuH. /[lon pex. A.A. Paenmens, A.M.
[Tonomapeoii — [8-oe u3n., mepepad.|. — JI.: Xumus, 1983. — 232 c.

17. Bapragtuk H.b. CnipaBoyHuK 110 TEIIIOPU3NYECKUM CBOICTBAM I'a30B U JKUJKOCTEH. — M, :
Hayka, 1972. =720 ¢

18. 3apeuenmii B.I'., Kapnosuu E.O., Bopo6iioBa LII. i iH. Bupobuunrso docdopsmicanx
MiHepalibHUX 100puB. — Cymu: YHiBepcuterchbka kaura, 2004.— 189 c.

19. Acrpenin .M., ToBaxusuckuit 0.0 Jlo6oiiko O.4. ta iH. Texnomnoris ¢pochopoBMiCHUX
no0puB, kucioT 1 conei. [ligpyunuk. — X.: HTY «XTIIl», 2011.— 288 c.

20. bpatnuak M. M., I'yapko B. M. Ximist HadTH Ta ra3y: HaB4. moci0. JIpBiB: BugaBHUIITBO
JIpBiBCHKOI momitexHiky, 2017. — 448 c.

21. Mensauk C.P. IlpoekTyBaHHS Ta pO3paxyHOK TEXHOJOTIYHUX IIPOIIECIB OPraHIYHOTO
cunTe3y : HaBd. moci6. / C.P. Menwsnuk, 10.P. Menbnuk, 3.I'. Tlix. — JIsBiB : Bua-Bo HY «JIbBiBChKa
nomitexaikay, 2005. — 448 c.

22. TexHOJOTIYHI OCHOBHU IEepepoOJieHHs IMONIMEepHUX MatepianiB [EnekTpoHHmid pecype] :
Hapu.moci6. / 1. O. MikynapoHOK. 2-Te¢ BHUA., nepepobna. Tta momoBH. ;. — KuiB : KIII im. Irops
Cikopcekoro, 2020. — 292 c. https://ela.kpi.ua/bitstream/123456789/35084/1/Pereroblennia-
polimernykh-materialiv_NavchPosib.pdf

23. I'ymenenpkuii B.B. Iponecu Ta obnagnanus HadTonepepoOHUX 3aBoaiB. Hapdu. mociOHUK.
— BunaBaunreo HarionanpHOTro yHIBepcuteTy «JIbBiBCchka momiTexHika», 2003. — 440c.

24. TeopeTnyHi OCHOBH XiMil Ta TeXHOIOTII moniMepis: HaBu. mociGuuk / O.B. Cy6episik, B.I.
Ckopoxona, H.b. Cementok. — JIbBiB: BumaBaunrso JIbBiBChKOI momitexHiku, 2014. — 336 c.

25. XimMiyHa TEXHOJIOTisI CHHTE3Y BHCOKOMOJIEKYJSIPHUX CITONYK: MmigpydyHuk / M.M. bparuuak,
IO.I1. I'erbmanuyk. — JIpBiB: BumaBaunTBo HarionanbHOro yHiBepcuTeTy «JIBBIBChKA MOMITEXHIKAY,
2009 416 c.

26. I'yrhuk C.II., Kanopkumna I'.JI., Coconko B.E. Ilpumepbl u 3agaum 1Mo TEXHOJOTHUH
opranm4eckoro cuureza. — M.: Xumus, 1984. — 192 c.

27. Anenscon C.B, benos II.C. [lpuMepsl u 3amadyvl MO TEXHOJIOTHMH HE(OTEXUMHUYECKOTO
cuaTe3a. M.: Xumus, 1987.- 192 c.

28. Kuneupkuit B.11., [Lxurupeit B.C., MenbaukoB A.B. OcHoBu oxoponu npaiii. [Tigpydnuk.
— JIsBiB: Adima, 2004. — 318 c.

5.2 Meroan4Hi BKa3iBKu

1. MeTonuuHi BKa3iBKM JIO0 MPAKTHYHHX 1 CaMOCTiHHUX poOit 3 muciuiutiau "Ilpomecu Ta
anapatu xiMiuyaux BUpoOHUNTB". Yactuna 1. [igpomexaniyHi mporecu. i 3100yBadiB BUIIOI OCBITH
3a crneuianbHicTIO 161 — XimiuHi TexHonorii Ta iHxeHepis / Ykuaa.: [.B. JImutpenko. Jlepx. yH-T
"Onecbka momitexnika". — Omeca, 2021. — 97 c. http://dspace.opu.ua/jspui/handle/123456789/11758

2. MeronuuHi BKa3iBKM 70 caMOCTiiiHOiI pobotu 3 kypcy "llpouecu Ta amapatu XiMI4HUX
BupoOHMUTB". Yactuna 1. I'igpasmika, rigpasmiuni mamuau / B.I'. Pa6ux, B.S. Koxyxap, [.B.
Muponos, C.JI. Casuu — Ogeca: OHILY, 2011. - 44 c.
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TOJATKH

Hoaarok 1. TuryabHuii et kBajidikaniiinoi podorn

MiHicTepcTBO OCBITH 1 HayKH Y KpaiHu
Hanionansuuii yniBepcuret "Onechka nmomrexHika'
[HCTUTYT XIMIYHHX TEXHOJIOTIH Ta (hapmarrii
Kadenpa XiMiYHHX TEXHOJIOT1H

[TerpoB Bononumup IBanoBuu,

ctyaeHt rpynu XT-191

KBAJII®IKAIIIMHA POBOTA BAKAJIABPA

BropunHuii pugOopMIiHT TPUPOIHOTO ra3y Y BUPOOHUITBI amMiaKy

CrerniaJibHICTh:

161 XiMiyHi TEXHOJIOTII Ta 1HXKEHepis

Crienianizariisi, OCBITHS ITporpama:

XiMi4YHI TEXHOJIOTIT Ta 1HKXEHepis

KepiBHuK:
€nyraros IOpiit Muxaitnosuy,

K.X.H., JOLCHT

Opneca — 2022
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Jonartok 2. 3aBaanHs Ha KBajdidikauiiiny podory

MinicTepcTBO OCBITH 1 HAYKH YKpaiHH
Hanionansuuii yHiBepcuteT «OechKa IMOMITEXHIKA
[HCTUTYT XIMIYHHX TEXHOJIOT1H Ta (hapmarrii

Kagenpa xiMiyHMX TeXHOJIOr1H

PiBenb BuIIOT OCBiTH Nepiuuii (6akanaBpchbKuii)
Crenianbhicts 161 XiMiuHi TeXHOJIOTIT Ta iHXKeHepis
OcsiTHs nporpama  XiMi4HI TEXHOJIOTI] Ta IHXKEHEPis

3ATBEP/IKVYIO
3aBigyBauka kadeapu

IBanuenko JI.B.
2022 p.

3ABJIAHHS HA KBAJII®IKALIHHY POBOTY
[TerpoBa Bomoaumupa IBaHoBHUa

1. Tema poGoti:  BropuHHMI pUGOPMIHT IPUPOIHOTO razy y BUpOOHHIITBI aMiaKy.
KepiBHuk poboTu: €nyrartoB IOpiit MuxaiinoBud, K.X.H., JOLECHT
3aTBepKeHI Haka3oM pekropa HY "Opeckka nomitexHika" Bij 2022 p. Ne

2. 3mict poboTH:

Berym;

1. TeopeTnuHi OCHOBH Ta BUOIp CXEMHU BUPOOHUIITBA;

2. XapaKTepuCTHKa CUPOBHUHHU, JONMOMDKHHX MaTepialliB Ta MPOIYKTIiB BUPOOHHUIITBA;
3. Onuc TeXHOJIOTIYHOI CXeMH BUPOOHUIITBA;

4. MatepiaibHi Ta GHEPTeTHYHI PO3PaXyHKH;

5. Bubip TexHOIO0Ti4HOTO 00/1aIHAHHS Ta KOHCTPYKTHBHI PO3paxyHKH;
6. OxopoHna mpaiii;

7. OXOpoHa HABKOJHMIITHBOTO CEPeIOBHILA

BucHoBKwY;

[Tepenik BUKOPUCTAHUX JKEPEIL.

3. [lepenik U1IOCTPaTUBHOTO Marepiaiy:

1. ®i3uK0-XiMi4HI OCHOBU BUPOOHHUIITBA;
2. KpecneHHst TEXHOJIOTIYHOT CXEMH CTail;
3. Kpecnenns tpy6uacToi neui.
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4. KoHCyIbTaHTH PO3ILIIB POOOTH

[Tigmwuc, nata

IMpi3Buiue, iHiLiagM Ta mocama

Po3nin 3aBJaHHS
KOHCYJIbTaHTa 3aBIaHHs BHUaB HpHﬁHﬂB
5. JlaTra Bumadi 3aBJlaHHS
KAJIEHJIAPHUM IVIAH
Jfl Hasga eraniB kBanidikaiiitnoi podotu BHSE;”;H” [TpumiTia
1 | TeopernyHi OCHOBH BUPOOHHUIITBA Ta BUOIP CXEMH
BUPOOHHIITBA
2 | XapaKkTepHCTHKa CHUPOBUHH Ta HPOJYKTiB
BHPOOHUIITBA
3 | BukoHaHHS KPECJICHHS TEXHOJIOTIYHOI CXeMH Ta il
OITMCaHHS
4 | Po3paxyHOK MaTepiaabHOro 0ajgaHcy
Po3paxyHOK €HepreTHYHOro OanaHcy
5 | BUKOHaHHS KOHCTPYKTHBHHX PO3PaXyHKIB Ta
KpecieHHs TpyO4acToi neui
6 | BukoHaHHS po31iiB OXOPOHU Mpalli Ta OXOPOHH
HaBKOJIMIIIHBOTO CEPEIOBUIIIA
7 | OdopmiieHHs1 poOOTH Ta MiATOTOBKA JI0 3aXUCTY
3100yBa4 BHIIIOI OCBITH Ierpos B.I.

KepiBHuK po6oTH

€nyraros 10.M.
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Jonartok 3. 3aBaaHHsA HA PO3/1iJ1 0XOPOHM Mpaui

3ABJAHHS HA PO3A1J1 OXOPOHMU ITPAII

[Terposa Bonogumupa IBanosuua, rpyna XT-191 iHCTHTYTY XIMIYHHUX TEXHOJIOTIN Ta

dapmaitii, kadbeapu XiMIYHHUX TEXHOJIOTIH

Tema poGotu: BropunHuit pud)OopMiHT IPUPOJHOTO Ta3y y BUPOOHUITBI aMiaky.
3micT po3ainy:

1. Awnani3z yMOB mpalli Ta MOXKEXKHOI OC3MEeKH.

2. BuOip ocCHOBHHUX 3aX0/1iB BUPOOHHYOT Ta IOXKEKHOT Oe3neKy.

3. Po3paxyHOK MPOKEKTOPHOTO OCBITIICHHS.

KepiBHuK poboTH KoHCybTaHT 3 0XOpOHH TIpalli
IBanuenko JI.B.

2022 p. 2022 p.
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Jonarok 4. AHoTanis

YAK 661.717.5

AHOTALIA

IlerpoB B.l. BropuuHuii pudopmiHr npupoaHOro razy y BHPOOHUUTBI
amoniaky. — Ogeca: OII, 2022. — 65 c. A4.

Po3pobiieHo cTaairo maponoBiTpssHOT KOHBEPCii MPUPOIHOTO Ta3y Y BUPOOHHIITBI
amiaky nortyxxHictio 450 Tucsu TOH Ha pik. Po3riusiHyTO (hi3MKO-XiMiyHI 0COOIMBOCTI
MapoMOBITPSIHOI KOHBEPCIl MPUPOJHOTO Ta3y, MPOBEJECHO MaTepianbHi, €HepPreTHYHI,
KOHCTPYKTHUBHI Ta MEXaHI4HI PO3paxyHKH LIAXTHOI'O PEaKTOpy, BUKOHAHO KPECJIEHHS
TEXHOJIOTTYHOT CXeMH Ta IIaXTHOTO PEeaKTopy.

KnrouoBi ciioBa: aMoHiak, TaponoBITpsiHa KOHBEPCIsl, MPUPOAHUN a3, MIaXTHUH

peakTop

ABSTRACT

Petrov V.I. The secondary reforming of natural gas in the production of
ammonia. — Odessa: OP, 2022. — 65 p. A4.

The stage of air-steam conversion of natural gas in the production of ammonia
with a capacity of 450 thousand tons per year has been developed. Physical and
chemical features of air-steam conversion of natural gas are considered, material,
energy, structural and mechanical calculations of the mine reactor are carried out,
drawings of the technological scheme and mine reactor are made.

Keywords: ammonia, air-steam conversion, natural gas, mine reactor
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