
AHH O TAWtfl AI,I C qUII Jrr{Hbr

<oB IIIAfl XI,IMTTqECKA-fl TEXH O JI Of I,I.fl )

I8.03.02 <Suepro- u pecypcocbeperaroque [poqeccbr B xr{Mr4rrecxoft rexsonorr4lr.
ne$rexnuuu u 6uorexHotrofuu))

3,4 cerrrecrp

1. IIEnrr ocBoEHLrg, Ivlcr\I4rrJIpIHbI
oBnaAeHI{e Mero.qaMrr co3.qaul{fl eSQerrunnblx xIrMI4r{ecKI4x rlpon3BoAcrB IIa ocllonc \rcr().t()n

crrHTe3a 14 anururga xr4Mr4Ko-Texuororz.recKofi cl4creMbl (XTC), uplto6pereuue tttattttii

TeopeTl,IqecKr,Ix ocHoB xuMr4qecKI.,IX peaKTOpOB 14 npOTeKaIOqI4X B HI4X npOUeCCOB Ha OCHOBe Nlero/rloB

MareMaTr{qecKof o MoAeJIkIpoBaHnfl .

2. vrEcro AI4cur4rrJII,IHbI B CTPyKTyPE OTIOII
Xuuuqecxajr TexHoJrorvrfl.- r4HTerp[pyroqair HayKa, KoTopail 6azupyercn na Qyn4arvreri'faJrbHbrx

ocHoBax xlrMr{r{, Susr,rrra, MexaHrrKH, MareMarIrKI,I, y[paBneHlrt vt gKotIoMI{KI4. laHHrril K,ypc

flpeAcraBnrer co6oft BBeAeHrae B xuMr,rtrecKylo rexHoJlorlzlo KaK HayKy H npeAHa3Har{eH Anq o6uelo

o3HaKoMJIeHLrfl a xr{MHqecKvMlI [poI43BoAcrBaMIr, paccMorpeuug o6uux upo6.nelr cuHre3a u aH'aJrr4'.',a

xr4Mr4qecKr4x npor43BoAcre. O6o6rqaroqee Harraro B Kypce npeo6:ra4aer Ha.4 orlucare-rtblrblM u()

[por{3BoAcrBaM pa3Hoo6pasHux xLIMI4TIeoKI,IX [poAyKTo B.

B xypce "O6rqax xlrMl{qecKas rexHoJrorr4r" xl4Mu-{ecKoe npopl3BoAcrBo paccMarptluac't cfl Kari

xl,rMlrKo-TexHoJror[qecKair cI{cTeMa, 14 3TO Ollpe.4en-fleT MeTOAIIqeCKyIO OCHOBy H3JIO}l{Clll.lH ll

ra3f{eHr4{ MaTeplaana Ha ocHoBe Teopul{ cI4cTeM I,I cllcTeMHoro dnalusa.

Peureuve reoperlrqecKr.rx kt rrprrxna.{Hbrx npo6nerr Kypca ocHoBtlBaerct{ Ha ana-rn4 Jc u

rrcrroJlb3oBaguu o6rUrrx 3aKoHoruepuocrefi [poreKaloqux xuMI4r{ecKI'IX z cpa:onux npenpaullcttttii.
gsrenuia flepeHoca rerrra a BetUecrBa r{ 3aKoHa coxpaHeHl'tt 3HeprI4I4 v Maccb] B c-rto}tflil)t\

pearl4pyloutax crrcreMax. PaccuorpeHlae xuMur{ecKofo npol43BoAcrBa KaK c!ic'r'c\4 nl

B3aI,IMOCB.fl3aHHbIX 9JIeMeHTOB, IIOTOKOB I,I npOTeKaIOqI{X B HI{X IIpOqeCCOB IIO3BO,lteT BbltBl.l',fb l] HeM

HoBbre cnoftcrsa, Bo3ulrKaroqrle B TexHonoruqecxofi cldcreMe I4 He npofiBnqloull4ec.fl B ee 3leMeHt'ax.

,{rzcqvnnana orHocprrcf, K 6asoeofi qacrl,I yue6noro nnaHa noArorollKu 6axalaepa. 3uauus.

11oryqegHbre B AaHHoM Kypce neo6xoAzrrnbl Ant AamHefiruero o6yuenns IIo raKHM ALIcqfirInI,IHaM, KaK

npoqeccbl vt altttaparbl xuuuqecrofi TexHoJIorIru, MoAenlpoBaHpIe xuMI4Ko-TexHoiloI'HLlccl{14x

rpoqeccoB, xI,IMI,IqeCKI4e peaKTOpbI.

3. HOVTIETEHIII,IU OEyTTAIOIIIEIOCfl, @OPMr{PyEMbIE B PE3yJIbTA'I'FI
o c B o EHUA ilvrclI,IrIJII,IHbr
B pesynrrare ocBoeHrrfl qvrcgrrJrrdHbr o6yraroqufics .4o:rxeH AeMoHcrpl4poBarb cner)'rollllc

pe3ynbrarbl o6pasonanzx :
1) 3uarr:

- ocHoBHbIe IpI{HIIITIIsI opfaHH3auI4I,I xI{MI'IqecKoro npol43BoAcrBa OK-1);
- uepapxrzrrecK)'Io crplrcrypy xl4MurrecKoro npol{3BoAcrBa (lIK- I ) ;
- MeroAbr oueHKrr e$$eruzeHocrl{ rlpolr3BoAcrBa (OIIK-2),
- o6que saKonoMepnocrlr xktMllqecKrx npoqeccon (OIIK-2);
- ocHoBHbIe xI4MI,IqecKLIe rpoll3BoAcrna (IIK-2).
- ocHoBbI reoplrl4 rlpouecca B xLIMIrqecKoM peaKrope (OIIK-1);
- MeroAoJlotruo 14ccJle4oBalvfl esau\aoAeficrBllt npoqeccoB xI4MI,IqecKIrx npeBpaue:nnfr. ut sereHI4ia

rrepeHoca Ha Bcex uacrura6uux ypoBHsx (OIIK-2);
- MeroAI{Ky eu6opa peaKropa I{ pacr{era rlpoqecca B HeM (lIK-2);
- ocHoBgbre peaKrlr4oHHbre rrpoqeccbl I4 peaKTopbi xuMlruecrofi TexHoJIorI{u (lIK-l).

2) Ynaerr:
- pacclrr{TblBaTb ocHoBHbIe xapaKrepllcrl{Kl{ xl4Mlaqecxoro rlpoqecca (lIK-1);



- Bbr6r{parb paqronaJrbHyro cxeMy npor43BoAcrBa 3aAaHHoro npoAyKra (IIK-1);
- orleHr.rBarb rexHolou4rrecKyro etf (per:runHocrb npor43BoAcrBa (IIK- 2) ;
- Irpor43Becrn nrt6op rlrrla peaKTopav npoBecrl4 pacrrer rexHoJrofr4qecKr4x napaMerpoB it.lrfi 3a.r(an Fr()r ()

npoqecca (lIK-1);
- onpeAenr4rb rrapaMerpbl Hal{nyqnefi opraHIasalluu rpoqecca B xnMuqecKoM peaKrope (Olll{-2).

3) B"rralerr:
- Mero.4aMlr anarnsae$(per<rIaeHocrz pa6orrr xr.rMr,rqecKrax rrporr3BoAcrn (lIK-2);
- MeroAaMr.r pacqera v auurvaa B xrzMr{qecKr.rx peaKropax (OIIK-2);

- MeroAaMr.r o[peAeneur.rr rexnoJlorl{r{ecKl,rx rroKa3arenefi upoqecca (nK-1).
B npoqecce o3HaKoMIreHLrA .qrIcuI4rInI4HbI cryIeHT (fopuupyer r4 AeMoHcrpr4pyer cneryrorrp4r.

o6rqeupo@eccrroHaJrbHble n npo(f eccrloHaJlbHble KoMrrereHur.Iu :
cnoco6uocrr l4c[oJlb3oBarb ocHoBHbIe 3aKoHbI ecrecrBeHHoHayr{Hbrx Ar4crlr4rrJrr.lH r]

npo(peccuouamnoft AetreJlbHocrl4, rlpl4MeHtrb Mero.qbl MareMarrzqecKofo atailv3a v
MoAenlrpoBanvrs, Teoper[qecKoro r4 sKcrreplrMeHTaJrbHoro rrccneAoBaurar (OilIt-2);

cnoco6nocrb ocyrqecrBJrrrb rexHoJroru.{ecKlrfi ilpouecc B coorBerc'rBr,r}r c pernaN{eHloM 14
I4CnOnb3OBaTb T9XHI{II9CKI,I€ CpeACTBa AnS U3MepeHI4t OCHOBHbTX ITapaMel'pOB r-exHoilol nLtccl\()lr)

npoqecca, csoficre cblpbr 14 rIpoAyKIIIau (lIK-1);

cnoco6Hocrb yr{acrBoBarb B coBepIrIeHcrBoBaHI4Ir rexIIoJIofr4qecKHX lrpor lcccon c rro rrrr l r r i r
3Hepro- r{ pecypcoc6epeNeHua, MrrHr{Mr,Barluu no:4eftcrBns,Ha oKpyxanuyrc cpeAy (lIK-2).

4. COAEPXAHTTE AI4CUI,IilJII,IHbI
Teopemuvecxuti xypc

3 ceuecrp
1. Xutr,tu.recrar rexHoJlorrlg HayKa o6 oKoHoMI4qecKId, 3KoJrorr{r{ecKr.r 14 couua,rb}r()

o6ocuonanHbrx cloco6ax u flpoqeccax nepepa6orKll cblpb{ c z3MeHeHr4eM ero cocraBa H ceoilclB
nyreM rrpoBeAenr,rr xr,rMrrrrecKl{x I4 Qlasuxo-xuMLIqecKLIX npeBpalrleHufi n npe4Merbr norpe6,reHnr H
cpeAcrBa rrporr3BoAcrsa. O6rexr xrrMr4rlecrofi rexuororun. Ilpo6treMbr Lr ttyrtr pa3Br4Tprfl xunauqecxor'i

TexHo JIO|ITIj 14 Xr4ldkrrlecKlrx [poI43BoAcrB
2. Xulruqecroe npokt3BoAcrBo. Irlepapxnvecrax crpyKTypa, cocraB h KoMnoH*r'r'hl

xrrMlaqecKoro [porr3BoAcrBa. Ka-recrseHHrre w KoJIL{qecrBeHHbIe IloKa3arer14 :dr$e rc r'u nrrtlc r n

xI,IMI4qecKoro [poI,I3BoAcrBa (rexnorornqecKl4e, TexHIrKo-gKoHoMr.rqecKue.3Kcll.jr] 'afarlH()lll l,rc,,

cour4irrrbHble rIoKa3aTeJIIr ).
3. Crrprenbre pecypcu. Kraccz$zxaqux. O6orarqeru4e cllpb-s. BropuuHoe cbrpbc. ()r\().(r,r.

BoAa ra ee rroAforonra. OpraHvaarJvrs. no4oo6opora Ha xI,rMI4r{ecKoM npeArrpuxruu. ?rrcplc'luria rl

xuuuqecxoft npoMbrrxnenuocrrr. KraccuQurcapg. u BI4ArI 3Hepn4lz. flepnuuurre u Bropnrrrrr,rc

sHepropecypcbl.
4. Xunuqecxrafi v xrrMr.rKo-Texuororuqecrrafi npoqecc. Merolo:roruqecK14e oclronbr

xr{Mr.rqecKofi rexnororzu. O6opy4oBaHl4e xLIMI4lIecKofo npoLI3BoAcrBa.

5. Cocran XTC. 3leueHrm XTC (Jlexqnx 8). Cn.sgu srleMeHroB XTC. K:raccz(luxaqur

cesgefi. Crplncrypa csxsefi s XTC.
6. Bulrr uoAeleft XTC. Onracarersubre rr rpa(puuecxlre MoAenI4. HasHa.IeHI4e, lrpr.I Mener{Hc 14

B3arrMocB.sgt rr,loAeneft. Cncrerr,trrrfi no,qxoA x nr6opy npu cI4HTe3e kr aHaJru3e XTC.

7. Cocro.sune XTC. ilapaMerpbr noroKoB. CocrosHue gJIeMeHra. Pac.Ier XTC.

8. Ceoficrea XTC KaK cr4creir,mr. flo.snrteHlle B XTC HoesIX KaLIecrBeHHbl\ cuoric lll" uc

xapaKTepHhIX Anfl oTAeJIbHbIX 3JIeMeHTOB: B3aI,IMOCB.U3aHHOCTb peXOIMOB 3iIeMeHTOIl, pil3,llltlllC

oIITr4MaJIbHocrI{ giIeMeHTa oAplHorrnoro 14 B cl4creMe, yctoftuuBocrb I{ cyulecrBoBaHl4e crallptottaplr,tx

pexr4MoB I{ Ap.
9. 3rcepreru.recKufi 6ata:nc. 3xceprern'recKnfi anaJru3.

10. flonsrue 14 sa1larlr crrHTe3a XTC. OcHoeHrte 3TaIIbI pa:pa6o'r'xn X I(' l)o'tt '

M aTeMaTUqe cKI{x I{ 9BpLICTI4T{eCKIIX MeTOAOB.

11. Ocsonnbre KoHrlelrlr4r4 rrpu crrHTe3e XTC. Co4epxtaHue u cnoco6bt peiulu3allut4: ltoJlt()c

r{crroJlb3oBaHlre cbrpbeBblx r,r SHepreTI,IqecKI,IX pecypcoB, MI{HI{Mu3aIII4"fl OTXOAOB. OIIrI{Majlbtl()c

14 cn o JIb3 o B aHIJe arrTraparyp bI.



12. TexuoJlofrrt ocHoBHbIX xI{MHqecKIrx [poAyKTon (cepuax Kr4c:rora, aMMHaK. a3o1'Hat
Kr4cJrora, rlonncrlrpor, uepepa6orra He$ru, rpupoAHofo ra3a rr Ap.). flocrpoeuve XTC KoHKpc'rnor'o
[por,r3Bo.4crBa - non1n{eHlle rroJll{crlrpona pa3nr4qnbrMu cnoco6arrau.

4 ceuecrp
1. Onpe4eneurae v Ha3HarIeHI,Ie xI,IMI4r{ecKofo peaKTopa. Peaxrclprr B xr{N,uJ,rccllr\ rl

HexLIMIzqecKIax orpacrsx npoMbIIxneHHocrI,I. Cucrertarv3ar\ufl npoqeccoB B xHMLrLrecKo\'r pcilrir()pc
rlo MacIIITa6y nx nporeKaHlrx. I4epapxl4rrecKat crpyKTypa MareMarr4rrecxoli Mo.(e.rrH [rportccc()l] l,r
peaKrope.

2. lloxasarell4 xLIMI4qecKoro [peBparueHvq - crereHb [peBpauleHrzq, Bbrxo/{ [rpo.rtvKra.
rrHTefpanbHax u au$SepeHIII{iInbHas cereKTl4BHocrb, cKopocrrr peaKrlriu r4 npeBpauleHhr pealeH;ou.
flyrv rIoBbIIIreHLIa eQ$exrvBHocrll xpIMI4qecKI4x [peBpaqesuit sa ocHoBe 3HaHutr, hx (tu':raxo-
xr.IMI,IqecKr4x cnoft cre.

3. flon.f,rze xllMnrlecKoro [poqecca. Knaccu(f uKa\vs. xuMr4rrecKux [poueccoB no pa3-r]r.rr{HbrM
npIz3HaKaM - xI4MI4qecKI4M, $a"aonrnn u crallI4oHapHocrl{. fouorennsrfi xnnruqecxrafi npouecc.
Brnsnple xIrMI4rIecKux npIz3HaKoB 14 ycnoBzft nporexaHllg npoqeccbr Ha ero rroKa3are,rn. Cnoco6r,r
raHreucn$nxalluu. lloHsrlae oIITI,IMuuIbHbrx reMneparyp. Onrunra,trnr,re reMneparypr)r .'l-'rt
o6paruurrx u ueo6paruMbrx gK3o- rr gHAorepMraqecKr{x [poqeccoB.

4. Crpyxrypa [poqecca v ero cocraBrsloru.Ie. Ha6moAaeNaaq cKopocrb xr4Mr4rrecKor()
rrpeBparrleHra.f,. PeNI,rrdbI [poreKaHllfi npouecca, JlI4Ml4Tr,rpyroqar cra4lrfl..lereporeHulrfi tportecc "r'a'J

(xra4nocrr) - rnepaoe", "fa3 (Nz4xocrr) - Nz4roctr". O6ocnoBaHr{e eu6opa Morerr4. noc'r'p()elrnc r.r
ee aHaJILI3. Ha6nroAaeIuas cKopocrb npeBpalrleHlrfl rr o6lacru ilporeKaHur rrporiecclr. I lr rr.r
unreucuSu Kar\vtv An.f, pa3n[qHblx pe)KLIMon p a6 oru.

5. Karar[ru.{ecruft npoqecc. Onpe4erenue, xlaccu$nrar\hfl,, fiprlMepi,l. I-ouorcrrrrr,rii fl
rerepofeHHufi xararus. fereporennrrfi KaraJILI3 Ha rBepAoM KaraJrr43arope. flyru nu'i'errcndl.rKal\Lll.l
KATIIJII4TI,IqECKI'IX NPOqECCOB

6. Irlsoreprrar{qecKrre rpoqeccbr B peaKrope. K:raccu(pzKar\Lrs. rpoueccoB B peaKropax no
pa3nr,rr{HblM IIppr3HaKaM BI,II XI,IMI{qeCKOrO IIpOqeCCa, OpfaHlr3auuq rroToKoB pearcHroB.
opraHr,r3arlur renJIoBbIX rloroKoB. BrulsHIae crpyKTypbl rroroKa, crarlv oHapHocru pe)rc4\,1a.
rrapaMerpoB r.r ycnoBraft nporexaHl,Is flpoqecca, Brr4a xl4MrrqecKofi peaxqzu rr ee lapaMerpor] na
npo(bunr.r KoHrIeHrpaII[fi u norasarerefi npoqecca B peaKTope. CpanHeHrze :$$exrrrBHocrr4 pa6o lr,r
peaKTopoB, onr{cbrBaeMblx pa3nI4rIHbMI,I MoAengMlI I4AeaJrbHofo cMerxeHr4r t4 BbrrecHeFrfirI.
flpoqeccrt B peaKTopax c [epeHocoM BelrlecrBa, orJII4rIHbIM or'I4.qea,TbHofo cMe[reHr,rr r.r Bbr'fecHeHHr.
Mo.qelu ttpo{eccoB, o6racrra ux [ppIMeHeHI{t vr colocraBJleHl4e c MoAen-sMr4 ((Hrealrbr{blx))

rpoueccoB.
7. HezsorepMuqecKue [poqeccbl B xIrMI{qecKLIX peaKTopax. OpranlaarJzrs. rer;roBbrx rroloKori

u pexrrMoB B xnMI,IqecKI4x peaKTopax. Pacnpe4eJleHl{e reMneparypbl r{ r(oHucrrfparturi (crcucnlr

rlpeBparrleHux) n peaxrope B pexl{Max I{AeaJIbHoro cMeIIIeHI4q r4 pacilpeAeJreHhr{, a;tna6alu,rccK()\r rr c
reuoo6lreuorrl. Ce.f,gr reMrleparypbl rr creIIeHI4 rlpeBpalrleHlrt u agva6arurrecKo\{ rrpor(cccc.
ConocrasreHlle c I{3orepMr,rqecKrrM pexI4MoM.

8. Bu.uu [poMbrrlneHHbrx xr{Mr.rqecKr4x peaKTopon. KoHcrpyKr]rzr4 npoMbrrrJreHHbrx peaKlopo}l

Ans flpoBe.ueHr{r npoueccoB (rouorenublx, rerepofeHHblx, Kararnrr4r{ecxux). Brr6op runa peaK'ropa.

oco6esnocrrr KoHcrpyKIIuLI H pex[Ma.

If epeaeuo mem na6 op amopHbtx s aaamau
3 ceuecrp

1 . 3lexrponnrr,rqecKoe [ofiyueHue fLIApoKcIrA a Ha'rpkrs, 14 xnopa.
2. flpzroronr enkre 14 pIcrIbITaHLI e nneuroo6pa3)roqux Ber{ecrB.

3. llory.renve MbIJIa.
4. llonyreHze creKJIa.

4 cevrecrp
1. Jla6oparopnas, pa6ora c gJreMeHTaMr{ Hayr{Hofo r4ccneAoBaHr4s <BrurrHr4e M()rr,lr()ro

coorHoIIIeHIrt cblpbeBbrx KoMrIoHeHToB Ha rexHoJlorl4qecKl4e napaMerpbt pa6o'tsr pe aN r()pir



I{.iIeaJIbHOtO CMeIITeH}I')).

2. Mo4enupoBagl{e rrpoqecca npoBeAeHus nocneAoBarerunofi ueo6parurraofi peaKur4h
A--+B--+C c [pI4MeHeHLIeM peaKTopa ]IreaJlbHoro cMellreHr4fl, vreaJrbHoro BbrrecHeHr.r.f, r4 KacKaAa
PUC.

3. Mo4elupoBaHrle ilpoqecca npoBeAeHL.Is [ocneAoBaremuofi o6parurr,rofr peaKrr].{h c
IIpLIMeHeHI,IeM peaKTopa LIAeiInbHOfO CMeIIIeHvIs., Hg.eruIr.HOfO BbITeCHeHus. U xaCxa4a PZC.

5. BIIA ATTECTA\WVI- eK3aMeH (3 ceuecrp), sauer (4 cenaecrp).

6. KOJI4qECTBO 3AITETHbIX EAI,IHI,III - 8.

Cocrasurenr : npo(peccop r<a(pe4prr XT

3are4yroqnft ra(pe4pofi XT

flpeAceAarenr
yre6uo-rueroAu.IecKofi

,{upexrop r{HcrllTyra

N \
tYZf XpncroSopoea 14 A

" 
J 

llanoe IO.T.
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