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1. Henu oceéoenusa oucyuniunvt «(Xumuueckue peakmopoiy
ITpu opranuzanuu y4eGHOro mporecca o AUCHUILIMHE «XUMUYECKUE PEAKTOPb) YCTAHABINBAIOTCA CIEYIOIINE
uenu ee npenooasanua:
®  DPACKpBITHE CYIIHOCTH MPOTEKAIOLIMX B PEAKTOPE MPOLIECCOB U YCTAaHOBJIEHHE UX B3aMMOCBS3U ¢ Halmogae-
MBIMH U CKPBITBIMH SIBJICHUSMH B XOJ1€ SBOJIIOIIMH TEXHOJIIOTMUECKOT'0 MTPOIIECCa;
L4 O6Y‘-I€HI/IG MCTOAOJIOTMU NPOCKTUPOBAHUA PCAKTOPA IMYTEM IMOCICAOBATCIBHOI'O HUCIIOJIB30BaHU OCHOBHBIX
(baxkTopoB, 00€CIEUMBAIOLINX 33JaHHYIO CTENEHb COBEPIIEHCTBA KOHCTPYKLMHM M aHAIU3 AJIbTEPHATUB C
OLICHKOU PealIn3yeMOCTH;
® 03HAKOMJICHHE C COBPEMEHHBIMH NPOMBIIIIEHHBIMU T'OMO- U reTepodasHbIMU anmaparamMy, aHaIu3 UX JI0-
CTOMHCTB U HEJJOCTaTKOB U 0OOCHOBAHUE BBIOOpA CYIIECTBYIOLIEIO PEaKTOpa M0 HOBYIO TEXHOJIOTHUIO;

2. Mecmo oucuunaunst 6 cmpykmype OOII BI10

Jucnumimna «XUMHYECKHE PeakTopb» (GOPMHUPYET y CTYACHTOB MO COOTBETCTBYIOIIMM HAIPAaBICHUSIM MO~
TOTOBKM Ha0Op CHEIUAIBHBIX 3HAHWA ©  KOMIIETCHIWH, HEOOXOIMMBIX JIJIsi  BBIOJHEHUS HAy4YHO-
HCCIIEIOBATENILCKOM, MPOU3BOJICTBEHHO-TEXHOJIOTMYECKOM, OpraHrW3allMOHHO-YIPAaBIECHYECKOM, IKCIEPTHOM, Mpo-
eKTHOU MPo(ecCHOHATBHON NeATETbHOCTH.

Jlisg ycriemHoro OCBOCHMSI JTUCHUIUIMHBI «XHMHYECKHE PEAKTOPbD» OOYYalOUIMIICS MO0 COOTBETCTBYIOLIEMY
HaIlpaBJIEHUIO MOJATOTOBKH JIOJKEH OCBOUThH MaTEpHall MPEAIECTBYIOMMNX TUCHUTLINH!

OO1w1ast 1 HeOpraHUYeCcKasi XUMHSL.

Oprannyeckasi XUMHSL.

Puznyeckas XUMU.

MaremMaruxa.

dusuka.

[Ipuknagnas MexaHuka.

TexHnueckass TepMOIMHAMHUKA U TEIUIOTEXHUKA.
[Ipomueccel u arnmapaTbl XUMHUYECKOW TEXHOJIOTHU.
OO01ast XuMHYecKasi TEXHOJIOTHS.

©CoNoA~WNE

3HaHMs, NOJY4YEHHbIE IPU U3YYEHUN TUCLUIUIMHBI «XHUMUYECKHE PEaKTOPbl» MOT'YT ObITh MCHOJIb30BaHbI IPU
MIPOXOK/IEHUH TPOU3BOJCTBEHHON MPAKTUKU M BBIMOJHEHUU BBITYCKHBIX KBaTH(UKAIMOHHBIX PAa0dOT MO COOTBET-
CTBYIOLIUM HaIlpaBICHUSAM IIOATOTOBKH.

3. Komnemenyuu obyuarouwiezoca, popmupyemoie 6 pezyivmame 0C60eHUA OUCYUNTUHBL < XUMUYEecKUue pe-
aKmopbL»

OIIK-2  cmocoOHOCTh MPOGECCHOHATHHO HCIIOJIF30BATh COBPEMEHHOE TEXHOIOTHIECKOE M aHATUTHYECKOE
o0opynoBaHue, CIOCOOHOCTh K IPOBEICHUIO HAYIHOTO UCCIICAOBAHMS U aHATU3Y MOJyYEHHBIX MTPH €T0 MPOBEIACHUN
pe3ynabTaToB;

I1K-2 CIIOCOOHOCTH TTPOBEPATHh TEXHUUYECKOE COCTOSIHHE 000PYI0BaHMS, OPTAaHU30BBIBATh €ro MPOpUIaKTH-
YCCKUC OCMOTPBI U TeKyH_[I/Iﬁ PEMOHT, TOTOBHOCTb K OCBOCHUIO U 3KCILTyaTalluh HOBOTO O60py,Z[OBaHI/I}I.

B pe3ynivmame oceoenus OUCUUNIUHBL OOYUAIOWUIICA O0JIHCEH:
3HaTh:
e OCHOBHBbIE (YyHKIMH OakajlaBpa Ha XMMHUYECKOM IPOM3BOJACTBE: peliaTh Mpo(ecCHOHANbHbIE 3a/la4d B
MPOU3BOACTBEHHO-TEXHOJIOTHYECKON M IPOSKTUPOBOYHON JAEATEILHOCTH;
KJ1acCU()UKALIMIO PEaKTOPOB;
noka3zatenu 3(h(HeKTUBHOCTH (PYHKITMOHUPOBAHUS PEAKTOPA;
KOHCTPYKIIMU COBPEMEHHBIX TOMO- U TeTepo(a3HbIX MPOMBIIUICHHBIX PEAKIIMOHHBIX alllapaToB;
3JIEMEHTHI CTPYKTYPBI PEaKTOpa;
napaMeTpsl U peXXKUMbI pabOThI pEaKIIMOHHBIX YCTPOUCTB;
JMHAMUYECKHE CBOMCTBA rerepodasHbIX peakToOpoB;
OCHOBHBIE TPeOOBaHMS K KOHCTPYKIIUU PEaKTOpa;
TEHJICHIIMM COBPEMEHHOT'O PEaKTOPOCTPOCHMUS;



e yCIIOBUs O€30MacHON paboTHI,
YMmern:

e 000CHOBaTh BHIOOP 3JIEMEHTOB KOHCTPYKIIMH PEeaKTOpa JAJIs MOAJIEpKaHus 3a/IaHHbIX ITapaMeTpoB IMpoLec-

ca;

® [IPOAHAIMU3UPOBATE XMMHUKO-TEXHOJIOTHYCCKYO CHUCTEMY W BBIABUTH COBOKYIIHOCTH IMPOTCKAIOMIUX B HeH

MPOLECCOB U SIBJICHUIA;

® paccuMTaTh MaTEPUAIBHBINA U TEIJIOBOM OalaHCHI peaKTopa;

¢ JaTb 5KOJOIMYCCKYIO U SKOHOMHNYCCKYIO OLCHKU KOHCTPYKIHMU MPOMBIIIJICHHOI'O PCaKTOpPAa-aHaJiora mpo-

EeKTUPYEMOro anmnapara;
Baagern:

e MeTomaMu paboThl HA DBM 1S BBIMIOJNIHEHUS PACYETOB W HAXOXKJICHUS HEOOXOAMMOW AJIs ITHUX Ieneit

crienrH(popMaIny;

® METOJaMU MaTeMaTHUEeCKOH CTAaTHCTUKH JIA O6pa6OTKI/I PE3YIBTATOB AKTHUBHOI'O U IMTACCUBHOT'O 3KCIICPU-
MCHTOB Ha MOJCJIN WX NIPOMBIIIIICHHOM PEAKTOPE.

4. Cmpykmypa u cooepiicanue OucyunIunbvl KXumuyeckue peaknopor»

OO6m1ast TpyI0€MKOCTh TUCIUIUIMHBI COCTABIISIET 3 3a4€THHIX enuHuIbl, 108 gacos.

Pazges nMcuMniInHbI Buasbl yueoHoii HNndop- Oue-
Ne padoThI MalOHHbIE HOYHBIE
n/n (B yacax) U Apyrue CpeAcTBa
o0pa3oBa- | AJIf MpOBe-
TeJIbHbIE JIeHUs Mpo-
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1 | OCHOBHBIC MOHATHS TEOPUU XHUMH- 8 1-2 2 2 — 63 IIpu urenuun | Konmpons-
YECKOro peakTopa NeKUuui  uc- | Has paboma;
2 | Bpewmst mpeOBIBaHHS pearcHTOB B 8 3 2 2 — MOJB3YIOTCS | onpoc; pac-
30He peakimu. OyHKIHS pacipe- Mpe3eHTa- yemnas pa-
JISTICHUS] BpEMEHH TPeObIBaHUS LUOHHAs 6oma;  Oo-
3 | I'mapoauHaAMHUYECKHIA PEKUM Peak- 8 4-8 4 4 — TeXHHUKA K1ao
TOpa (mpoexrop,
4 | Kackax peakropos. CpaBHeHHE 8 9-10 2 2 — 9KpaH,  HO-
PUC u PUB. yTOyK),
5 | Xumudeckue peakTopsl C HEH/e- 8 |11-12 | 1 — — KOMILICKT
AJIBHOI CTPYKTYPOil IOTOKOB SJICKTpOH-
" HBIX  TIpe-
6 | MarepuasbHbIil OalaHC XUMUYE- 8 13-14 3 10 — vp
3eHTAIH/
CKOT'0 peakropa .
cliaiiioB
7 | TemomepeHOC B XUMUYECKUX Pe- 8 15-16 3 3 —
akropax. TerioBoi 6amaHc XUMHU-
YECKOro peakTopa
8 | IIpoMBIIICHHBIE PEAKTOPBI 8 17-18 1 4 —
Dopma ammecmayuu 3auem

5. Cooepicanue N1eKYUOHHBIX 3AHAMULL

B kadecTBe MaTepHAIBHO-TEXHUYECKOTO 00eCIeYeHUs JUCIUTUIMHBI HCIIOIB3YIOTCS MYJIbTUMEAUIHBIE Cpe/l-
CTBa; KOMILIEKT 3JIEKTPOHHBIX MPE3EeHTALUN/CIIaliI0B; IEMOHCTPALIMOHHBIE TPUOOPHI, MPE3EHTAIMOHHAS TEXHHUKA

(TIpoeKTop, 3KpaH, KOMIBIOTEP/HOYTOYK).




Ne
n/n

Pazoen oucyu-
nIAUHBL

Yacwt

Tema nexyuon-
HO020 3aHAmMUSA

Kpamkoe cooepacanue

Dopmupy-
emole
Komne-
menyuu

OCHOBHBIE  I1O-
HATHS ~ TCOPHUU
XAMUYECKOTO
peakropa

Teopust xumunue-
CKOTO peakTopa

OmnpeneneHne NOHATHS «XUMUYECKUi peakropy. ITokasza-
Tesn 3G (PEKTUBHOCTH pabOTHI peakropa (IPONU3BOIUTEINb-
HOCTb, MOIIHOCTb, MPOIYCKHAasi CIHOCOOHOCTb, MHTEHCHB-
HOCTb, YAETbHAs! IPOU3BOANTEIHHOCTD).

ITapametpe! peakTopa (KOHCTPYKIIMOHHBIE, TEXHOJIOTHYE-
CKHe).

KoncTpykunonnsie mapamerps! (rabaput, 00beM, BBICOTA,
JIMaMETp, FTEOMETPUIECKIE XapaKTEPUCTUKH TEIUIOOOMEH-
HBIX, TIEPEMEIINBAOIINX, TPAHCIIOPTHBIX YCTPOMCTB | TIp.,
BeC).

Texnosornyeckue mnapamerpbl. [lapamMeTpsl BXoJa W BbI-
xo/1a (TTapaMeTpsl HOTOKOB CHIPBS, KATAJIN3aTOPOB, TEIJIO-
HOCHTEJIEH, XJIaJareHTOB, IPOAyKTOB. [lapameTprl nepuo-
JIMYECKHUX U HENPEPBIBHBIX PEAKTOPOB.

Knaccugukarus peakTopos.

OpraHu3annoHHas CTPYKTypa (IEpHOAMYECKHE, Hempe-
PBIBHBIE, TIOJIyTIEPUOUIECKUE).

®da30BOe COCTOSIHME PEArcHTOB M KaTalan3aToOpoB (TrOMo-
TeHHbIC, TeTEPOTCHHBIE PEaKTOPEI).

Hamnpasnenue nBMXEHHS MOTOKOB PEAareHTOB (TIPSIMOTOY-
HbIE, IPOTUBOTOYHBIE, C IIEPEKPECTHBIM TIOTOKOM).
KonctpyktuBHast ¢opma (KoJOHHA, TpyOuaThlid, cMecH-
TeJlb, TUNA TEe4YH, TEIUIOOOMEHHHUKA, PEAKI[IOHHOW Kame-
pBI).

Tun rugpoIuHaMHYECKOT0 pexnuma (uieaibHble U Heuse-
aJbHBIE).

Tun TemnoBoro pexxuma (M30TepMUYECKHE, TOIUTPOITHYE-
CKHe, annadaTHIecKe, aBTOTEPMUUECKHE).
MarepuanpHoe odopmieHHE (C HapyXXHOH 3aIUTOM,
BHYTpPEHHEH 3alIUTON MaTepraa peakTopa).

OIIK-2,
[K-2

Bpemst mipeOsbI-
BaHMsI pearcH-
TOB B 30HE pe-
aKIMU

DyHKIUA pac-
MIpeaeNieHsT Bpe-
MEHH  TpeObIBa-
HUS

Pexxumbl IBMKEHUS TIOTOKOB B peakTope. Bpems mpeObl-
BaHUS pearcHToB B peakTope. DyHKIMSA pacmpenercHus
BpeMeHU MPeObIBaHUS.

DKcnepuMeHTaIbHOEe ompelelieHne (QyHKIMM pacnpene-
JIeHUs] BpeMeHU npeObiBaHus. VccienoBanust KpUBBIX OT-
kinuka. JupdepeHnuanbHas M MHTErpayibHas (QYHKLIUH
pacrpeaeneHus.

OIIK-2,
IK-2

Pexumbr  pabo-
TBI peaKTopa

I'unponunamuue-
CKHUH pexuM pe-
aKTopa

Krnaccudukanus peakTopoB MO TI'MIPOJUHAMHYECKOMY
PEXUMY: PEaKTOp CMELIEHHUS, PEaKTOP BHITECHEHHUS.
Peaktop wuaeasbHOr0 CMEUICHUS TEPUOAUYECKOTO JIei-
ctBus (PUC-IT). [Ipunmun peiictBus peakropa. CriocoObt
CO3/aHUsl MHTEHCUBHOIO IlepeMelnBaHus. M3MeHeHue
KOHIIEHTPAllil pEareHTOB N0 BpEMEHU U MecTy. M3mene-
HHUE CKOPOCTH peaklH U KoHBepcuu mponecca. Kpussie
OTKJIMKA: CTYNEHYaTbli BXOJHOW CHUTHal, HUMITYJIbCHBII
BXOJTHOM CHUTHAIL.

PeakTop uaeaqpHOrO CMEIIEHHs HENPEPHIBHOTO JIeHcTBUA
(PUC-H). Ilpuniun pgeHWcTBUS MPOTOYHOTO peaxkTopa.
Crnioco0Obl co3/1aHMsl MHTEHCUBHOTO IiepeMelnnBanus. M3-
MEHEHHEe KOHLIEHTPAIMM PEareHTOB 10 BPEMEHU U MECTY.
V3MeHeHHe CKOPOCTH peakiMd M KOHBEPCHHU IIpoliecca.
KpuBble OTKIMKA: CTyNEHYaThIi BXOJHOM CHUTHAN, HM-
MyJIbCHBIM BXOJHOMN CUTHA.

Peaktop wmneampHOro BBITecHeHUs (PUB). IlpoToumnsrii
TpyO4aThIil peakTop C OOJIBIINM COOTHOIICHHEM rabapur-
HBIX pa3MepoB. [lopHiHeBO#l peXUM IBHKEHUS MOTOKOB.
W3MeHeHHe KOHIEHTPALUU PEeareHTOB 10 BPEMEHU U Me-
cty. I3MeHeHne CKOPOCTH peakiii U KOHBEPCHUHU TPOIieC-
ca. KpuBble OTKIMKaA: CTYHNEHYAThI BXOAHOI CHUTHAN, UM-
I1yJIbCHBII BXOJHOM CUTHAI.
Juddysnonno-oqHonapameTpudeckass MOJAENb pPEaKTopa
BolTecHeHus. [l dy3nonHo-aByXnapaMeTpuyeckas Mo-

OIIK-2,
[K-2
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JIelTb PEaKTOPa BBITECHEHNSI.
[Tpu4nHBl OTKJIOHEHUH OT «UACATLHOCTHY» TMPOTOYHBIX
PEaKkTOpoB.

Kackan peakro-
poB

Kackan peakro-
pos K-PUC.
CpaBuenne PHC
u PUB.

V3MeHeHNe KOHICHTpPAIlMK peareHTa B KacKaJe pPeaKTo-
poB. Pacuer kackama peakropoB. ['padwmyeckuii meTon
pacdera. AHanUTHIECKUH MeToa pacdera. OOmwmii 00bemM
peakropa B Kackane. QyHKIWS pacupemelcHHs KackKajaa
pPEeaKTopoB.

Cpasuenne sdpdekrusnocty PUC u PUB, wuzmenenue
KOHIIEHTPAllUl PEareHTOB, KOHBEPCUU PEareHToB, CKOPO-
CTH XMMHUYECKOH peakluu, BPEMEHU NMpPeObIBaHUS B 30HE
peakimu. Pacuer BpeMeHU NMPeObIBAHUS B 30HE PEAKIUH U
o0wvema peakropa PUC u PUB ¢ u3MeHeHHEM KOHBEPCHH
pearenta. CpaBHeHHE 00BEMOB PEaKTOPOB.

OIIK-2,
IK-2

XuMudeckne
pEaKTophEl ¢ He-
HaeaIbHON
CTPYKTYpOH
ITOTOKOB

®dakTophl, BIH-
IOIIHE Ha Xapak-
Tep pacrpenene-
HUS KOHIICHTpa-
I peareHToB B
o0BemMe peakropa.

®DaxTOpEI, BIUAIOMIAE HA XapakTep paclpeneieHus KOH-
LEHTpAlUH peareHToB B o0beMe peaktopa. Poib creneHu
CMEIIIEHHsI PeareHTOB B TEXHOJOTMH TOMOTEHHBIX U TeTe-
POTECHHBIX CHCTEM.

KonueHTpanroHHbI pexuM peaktopa. BiusHue creneHu
cerperamum peareHToB. BiausHue pactBoputens (paz0aBu-
Tenst). DakTophl, BIUSIONINE HA XapaKTep paclpeeiicHus
KOHIICHTpAIUI pearcHTOB B 00bEME peakTopa.
XUMHUYECKUE PEaKTOPhI C HEUACATHHOU CTPYKTYPON MOTO-
KOB. CXeMbl MUTAHUSI PEAKTOPOB MEPUOJUYECKOTO U He-
MIPEPLIBHOTO JCHCTBUS.

PeakTopsl miisi MpoBeACHUS TPOIECCOB B KHIKOW (ase.
Anmapatel ¢ MewmajgkamMu. THIIBI TePeMeIINBAaIOINX
YCTPOHUCTB M HX BBIOOD.

OIIK-2,
IK-2

MarepuanbHbrit
OallaHC  XWUMH-
YEeCKOT0  peax-
TOpa

MarepuanbHbIi
Oalanc XHMHYE-
CKOT'O peakTopa

OO6mmii B ypaBHEHUS MaTepHaIbHOrO OalaHca peakTo-
pa. Onpenenenre BpeMeHHU MPEOBIBAHUS PEareHTOB B pe-
aKTope.

BriBog MaremaTudeckoid Mozenu (XapaKTepUCTHYECKOTO
ypasuenus) PUC-II.

BriBog MaTtemaTnueckoii Mmoaenu PUB.
OpnHomnapamerpudeckas Tu(Py3HoHHAs MOJICIIb PeaKTopa.
JByxnapamerprueckas quddy3noHHas MOJIENb PeaKkTopa.
BriBog MmaTtematnueckoii moaenu PUC-H.

SlueedHas MOJIETb pEakTopa.

OIIK-2,
IK-2

Temnonepenoc B
XAMHAYECKIX
peaxTopax

TemnoBoil GanaHc
XUMHYECKOIO
peakropa

TennonepeHoc B XMMUYECKUX peaKkTopax. TemnoBele pe-
XKHUMBI pabOTHl XMMUYECKHX PEAKTOPOB: aanabaTHIEeCKuil
(aBTOTEpMHUUECKHIT), M30TEPMUUCCKHI W TOJHTPOITHYE-
ckuif. OnTHMaNbHBIA MPOGWITH TEMIlEpaTyp Ui PeaKIui
Pas3JINYHBIX KJIACCOB.

TemnepatrypHblid peXXuUM peakTopa. PexuM MOCTOSHHBIX U
MepeMEeHHbIX TeMmepaTyp. JIMHUS ONTUMAaNbHBIX TEMIIe-
patyp.

OO0muii BUJ ypaBHEHHs TEIUIOBOTO OajlaHca.

BriBoa ypaBHeHHMs TeruioBoro Oananca peakropos PUC-II,
PUC-H, PUB npu noauTponnueckoM TEIIOBOM pEXUME.
BriBoz ypaBHeHHMs TeruioBoro Oananca peakropos PUC-II,
PUC-H, PUB npu agmaGaTHdecKoM M H30TEPMHYECKOM
TEIUIOBBIX PEKUMAX.

TenmoBas ycToHUMBOCTE pexnMa peakropa. I'paduyaeckmii
METOJ| ONpEJENIeHHs YCJIOBHI CTAalMOHAPHOCTH PEXHMa
peakTopa.

TemnoBas ycroitunBocte PUC-H npu mporexkanuu mpo-
CTOI HEOOpaTHMOH M 00paTUMOMN HK30TEPMHUUECKOIl peax-
U npu aZ[I/Ia6aTI/I‘IeCKOM PEKUME.

Tennosas ycroiuusocts PMC-H npu mportexkanuu mpo-
CTON HEOOPaTUMOH PHIOTEPMHUUIECKON PeaKkunu MpH agua-
6aTHYEeCKOM pexUMe.

Temnnosas ycroiuusocts PMC-H mpu mpotexanuu mpo-
CTOIl HEOOpaTUMOM PK30TEPMHUUYECKOH pEakIHu TpH H30-
TEPMHUYECKOM U MOTUTPONUYECKOM PEXUMAX.
TemnooO0MeH B MPOMBINIICHHBIX PEaKTOpax: MPsSMOH, KOC-
BEHHBIH. TEIIOHOCHTENN M XJIaJoareHThl. TermnooOMeH-
HbIE YCTPOWCTBA pEaKTOpPOB. PeakTopbl ¢ BHYTPEHHUM

OIIK-2,
IK-2
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TEMI000MEHOM. PeakTopsl ¢ HapyXHBIM TETZIOOOMEHOM.
BricokoTeMIiepaTypHble OpraHu4eCKUe TeIJIOHOCHTEIH.
OnTuManbHBIN TETTOBOW PEKUM PabOTHI PEaKTOPOB U
CITOCOOBI €r0 OCYIIECTBICHUS.

TIpomernien-
HBIE PEaKTOPHI

IIpombItieHHbIe
peaKTophI

PeakTopsl 111 TpOBENCHHS TNPOLIECCOB B CHCTEME Ta3-
KUAKOCTh. PeakTopbl 6apOOTakKHOH TPyMITEL. Y CTPOHCTBO
06apOOoTaXXHBIX KOJIOHH. PeakTopbl 0apOOTaKHBIC 3MECBU-
koBble. ['asmudrhble peaktopsl. Koncrpykiuu. IpuHumn
JeificTBus.

PeakTopsl Uil NpOBEAEHHs NPOLECCOB B CUCTEME ras-
KHUIKOCTB. C MEXaHW4YEeCKUM JHCIEPTUPOBAaHHEM Tra3a;
paboraronie B IUICHOYHOM pEXHME, THUIA KOJOHH C
HacaJKo; KOJIOHHBI C KOJIa4KOBBIMH TapeKaMH; KOJIOH-
HBI C cHTYAaTbIMH Tapenkamu. Koncrpykiuu. [IpuHImm
IEUCTBHUA.

PeakTops! I MpOBENCHUS KATAIUTHYECKAX IPOIIECCOB.
Knaccudukarnms u odmue TpeOoBaHUS.

PeakToprl ¢ HETOABIDKHBIM CIIOEM KaTajM3aTopa; C IBH-
KYIIEMCSL CJIOEM KaTalu3aTopa; C IICEBIO0KMKSHHBIM
cinoeM karanuzaropa. KoHerpykimn peakropoB. [Ipunnun
JIEHUCTBHSL.

PeakTopbel Uil TIPOBENCHMS HEKATAIUTHYECKUX TIa3o0-
(ha3HBIX IPOLIECCOB: PEAKTOP C Ta30BBIMU I'OPEJIKaMH KOH-
crpykumu Cakce; NPOMBILIUIEHHBIE NeYl (MEXaHH4ECKUEe
MOJIOYHBIE, TBUICBUIHOTO OOXHUTa, C KUISIIAM CIIOEM);
MIPOMBINIJICHHBIE TIeYd (POTAMOHHBIC; IIAXTHBIE); TPYO-
YyaTble PEAKTOPBl C OTHEBBIM IOAOIPEBOM. Y CTPOMCTBO.
IlpuHuun nercTBus.

OIIK-2,
IK-2




6. Codepircanue cemunapcKux, NPAKMuUYecKux 3aHamuil

Lens npoBeneHUs] NPAKTHUECKHUX, CEMMHAPCKUX 3aHATUN — OCBOEHHUE JIEKIIMOHHOTO MaTepuana H
BbIpAa0OTKa OINpPEJCIICHHBIX YMEHUH, CBSI3aHHBIX C BBIOJIHEHUEM pPsila TEXHOJOTHMUECKUX U MHKEHEPHBIX
pacueTos.

Pexxum npoBeieHHs TPaKTUYECKUX 3aHATHI — OJJMH pa3 B HEJENIO o 2 yaca.

No Pazoen oucuunnu- | Yacot Tema Kpamkoe codepicanue Dop-
n/n | nol nPAKMUYECcKozo mupy-
3anamusn emble
Kom-

ne-
men-

yuu

1 OCHOBBI TEOPUH 2 Pacuer coctaBoB wucxomHbIx u | Teopus xumpueckoro peaxrtopa. Teopermue- | OITK-2,
XMMHUYECKOI'O PEaK- PEAKLMOHHBIX CMecei CKHE 3aKOHOMEPHOCTH M3y4aeMbIX peaktopoB u | TTK-2
TOpa KoHTposbHast pabora UIX IPAKTHYECKOE MPHMEHCHHE.

2 Bpewms npeObiBanus 2 Oynxipst pacripeziesieHust Bpemenu npedbia- | OIIK-2,
€arecHTOB B 30HE HUSI PCAreHTOB B XMMUYECKOM peakTope, Mare- | TTK-2
p CemuHap «DyHKUMS pacrpenesieHus: Bpe- Pe,
peakiuu Marideckas MoJienb peaktopa. Kpusble oT-

MeHH TPeObIBAHKSI PEArCHTOB B XHMIUC-
KoM N kmuka. uddepennmansaas  QyHKIHAA
I pe pacrpeneseHus], HHTerpanbHas QyHKINA
paclpeneeHusl.

3 IMunponnaammude- 4 CemuHap «/neanbHble peakTopbh Peakrop macanpHOro cmerreHus mepuo- | OITK-2,
CKHI pPEXHUM peak- Kackan PUC-H nquueckoro naevictust (PUC-II). Ilpun- | I[IK-2
TOpa nun jgerctBus peakropa. CrocoObl co-

3[aHHS MHTEHCUBHOTO ITePeMEIIUBaHHS.
PeakTop maeansbHOrO CMEIICHHS HeEmpe-
peiBHOrO neiictBust (PHC-H). Cnoco0bt
CO3JIaHUsl MHTEHCUBHOI'O IE€peMelInBa-
HHSL.

PeakTop  WOCanpHOrO  BBITCCHEHHUS
(PUB). Ilporounsiii TpyOUaThIil peakTop
¢ OOJBIINM COOTHOIICHHEM T'a0apUTHBIX
pasmepoB. IlopiiHeBol pexXuM IBHKE-
HHUS IIOTOKOB.

SlueeuHast MOJEIb.

4 Marepuanbhblit 2 PacueT MaTepHAILHONO Ganaca MarepuasbHbiii Oamanc xuMudecko- | OIK-2,

Oamanc peakropa p ro peakropa. Ilpocras HeoOpaTumas TK-2
XUMUYECKOro peakropa. IIpocras
peaknus. Pacder OanaHCOBBIX Xapak-
HeoOpaTuMasi peakiusl.
TEPUCTUK MIPOLECCA.

2 MarepuasbHbiii Oamanc xuMudecko- | OIK-2,
Pacuer matepmanbpHOTO Oamanca [IK-2

ro peakrtopa. [Ipocras oOparumas
XUMUYECKOro peakrtopa. IIpoctas

peaknusi. Pacder 6anaHCOBBIX Xapak-
oOpaTuMas peaKxisl.

TEPUCTUK MPOLECCA.

3 MarepuanbHeiii Oananc xumudecko- | OIK-2,
Pacuer matepmanbpHOTO Oamanca IK-2

ro peakropa. CroxxHasi HeoOpaTuMas
XUMHYECKOTO peakropa. CroxxHas

rocienoBaTenbHas peakuus. Pacuer
HeoOpaTuMasi TIOCJe0BaTEIbHAS

0amaHCOBBIX XapaKTEPHCTHK IPO-
peaxuus.

recca.

3 Pacuer matepuanbHOro Oamanca | MarepuanbHblii OanaHc xummudecko- | OIK-2,
XUMHYeCKoro peakTopa. CroxHas | ro peaktopa. CrnoxHas HeoOpartumas | 11K-2
HeoOpaTuMasi TmapajiesibHas pe- | mapauienbHas peakius. Pacder Oa-
aKUus. JIAHCOBBIX XapaKTEPUCTHK MPoLieCCa.

5 Temmorepenoc B 3 Marepuanbubiii  Oananc xumuueckoro | OITK-2,
XUMHUYECKHX peak- Pacyer MaTepuanbHOrO M TEIJIO- | peaktopa. Croxnas HeoOpatnmmas ma- | 1TK-2
Topax. TermnoBoit BOTO OaylaHCa XMMHYECKOTO PEaK- | pauienbHas peakuus. Temmiopoil Gananc
OaaHC XMMHYECKO- topa. CrokHas HeoOpaTuMasi pe- | peakropa. Onpenernenye BpeMeHn IpeObIBaHKS
ro peakTopa AKITHSL. peareHToB B 30He peakiiu. Orperernienne rada-

PUTHBIX XapaKIEPUCTHK PEaKTopa.




OIIK-2,
IK-2

TenmoBele peXUMBI pabOTHl  XUMHUE-
CKHX PEaKTOpOB: aanabaTUYeCKuil (aB-
TOTEPMHUYECKUH), HW30TEPMHUSCKUH U
MOJUTPOITUYECKHH.

TenmooOMeH B IPOMBIIIIICHHBIX PEAKTO-
pax: IpsIMO, KOCBEHHBIH.
TenmooOMeHHbIE YCTPOICTBa pPeakTo-
pOB.

Cemunap «TeruioBble peKUMBI
paboThl XUMHUYECKOTO PEaKTopar

OIIK-2,
[K-2

6 IIpombliineHHbIE 4
peaxkTopsl

Jlokmaspl ¢ TIPE3SHTALMMU O KOHCTPYKLIMOH-
HBIX OCOOGHHOCTSIX IIPOMBIIIUICHHBIX PEaKTO-
OB, TIPUHIMIAX JISHCTBHUS, HPHEKTUBHOCTH NX
PaboTHI

O6cyxnerne Tembl «lIpombInuieH-
HbIe peakTopbi». JloKIabl.

7. Cooepicanue 1a00pamopHvIX 3aHAMUL
VY4eOHbIMH TJIaHAMH 1O BBIIIETIEPEUNCICHHBIM HANPaBIECHUSM MOJITOTOBKU CHEIUAINCTOB JIa0OPATOPHBIX 3aHS-
THI HE IPEAYCMOTPEHO.

8. Camocmoamenvnaa paboma cmyoenma

Ne ni/m TeMbl, BLIHOCUMbIE HA CAMOCTO- Yackr ®opma CPC Dopmupyemole
SITEJILHYI0 PaboTy KOMnemeHyuu
1 ToOMBILUICHHEIC DEAKTODEL 8 [ToaroroBka JOKJIAI0B U MPE3CH- OIIK-2
p p p Tauun [1K-2
2 KoHTaKTHbIC anmapaTs! 9 Hoz[r?TOBKa JIOKJIaJIOB U TIPE3EH- OIlK-2
Tauun [1K-2
[ToaroroBka AOKIa0B U IPE3ECH- OIIK-2
3 MHoroda3sHbie peakTOphI 8 Tawit TK-2
IToaroToBka J0KIa 0B U MIPE3EH- OIlK-2
4 JKunkxodaszusie peakTopbl 6 Tamwit K-2
[ToaroroBka HOKIAAOB U TMPE3CH- OIIK-2
5 BricokoTemnepaTypHbIe PeaKTOpbI 6 Tamuit TK-2
6 Peaktopsl, paboTaromue o 1asie- 4 [ToaroroBka MOKIAZAOB U TMPE3CH- OIIK-2
HUEM Tauun [1K-2
IToaroToBka JOKJIaAOB M IMPE3EH- OIlK-2
7 COBMEIIICHHBIE PEaKTOPBI 4 Tauuit TK-2
8 OrpeierieHye BpeMeHH MPeObIBAHKST PEAreHTOB B 4 [ToaroroBka kK ycTHOMY OIpoCy OIIK-2
XAMAYIECKOM PEaKkTope [1K-2
9 o HaMHHeCKHe . - 6 IToaroToBka K yCTHOMY OIIPOCY O&}(ISZ
10 TemoBble PEeXUMBI PaOOTHl XUMHYE- 8 [TonroroBka kK ycTHOMY OIpoCy OIIK-2
CKOTI'0 peakTopa I1K-2

9. Hcnonv3osanue peiimunzo8oil cucmemsl OUeHKU 3HAHU

HpI/I OLICHKE PE3YJIbTATOB ACATCIbHOCTU CTYACHTOB B paMKax TUCHHUIIIMHBL «XHUMHYCCKUE PEAKTOPEI» HCIIOJIb3Yy-

€TCSl PEUTUHTOBAasl CUCTEMA.

YcBoenue yuyeOHOro martepuaia KOHTPOJIUPYETCS 1O BCEM BHUIAM YYEOHBIX 3aHSTUN: MPAKTHUECKUM 3aHSATHIM U

JIEKIIMOHHOMY KYpCY.

ITpu n3yueHny JUCUUIUIMHBI IUTAHUPYIOTCS CIIEIYIONUE BUIbl yUEOHBIX 3aHATUH pacdeTHbIE pPaOOThl U TEOPETH-
4eCKUI MPaKTUKYM, a Takke IIpoBepka BeinoiaHeHuss CPC, nocenaeMocT 3aHATHI.

Cymma 0anioB, BBICTABJISIEMBIX CTYAEHTAM B ITPOLIECCE U3YUEHUSI MU Kypca «XHUMUYECKHUE PEaKTOPb» COCTABIIS-

et 100. Pactipenenenue 6auioB o TeKyIIeMy KOHTPOIIIO MPEACTABICHO B TaOIHUIIE.




MaxkcumanvHnule oyeHKu 3HAHUTL RO 6CEM BUOAM 3AHAMUIL

Bup yyeOHoro 3ansTus Onenka KoH- KoaunuectBo
TPOJIbHOI TOYKH | KOHTPOJbHBIX
TOYEK

1. Jlexiiuu 15

1.1. KoHTpOoh MOCEMaeMOCTH JICKITUN 15

2. [IpakTrudeckue 3aHsTHS 85 6
2.1. YcrHbIN onpoc 10 4
2.2. KontpospHas pabora 20 1
2.3. Pacuer nmoka3zareneit 3¢ (HeKTUBHOCTH pabOTHI peakTopa 25 1
HUTOI'O: 100

PeliTHHTOBYIO OIIEHKY 32 YCBOGHHE Y4eOHOTO MaTepHala Mo Kypcey «XHUMUYECKUE PEaKTOPhD MOIYYAIOT Iy-
TeM CYMMHUPOBaAHUs 0aJJIOB, TOJIYYCHHBIX MTPH BHIMOJHEHUH BCETO 00BeMa padoT.
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10. Huopmayuonno-memoouueckoe obecnevernue QUCHUNAUH b

10.1.0cnognan numepamypa
Ipy u3yvenun auciummmnbl « X AMHYSCKHE ITPOIIECCHL U PEAKTODEIN

B KQ4YECTBEC OCHOBHEIX HCTOYHHKOR UH

Mal{H PEKOMEHTYETCS HCITONIb30BATh CIIE/IYIOIYIO INTEPATYDY:

dbop-

OcHoBrble HCTOYHHKH HHGOPManHH

Koan4gecTBo 7K3.

1. Kysueuosa .M., Xapnamnunu X.3., Usasos B.T., YupkyHOB
3.B. Obmas xuMuyecKas TeXHOMOTHS. MeToaonorhs IPOEKTHPO-
BaHHS XHMHKO-TEXHOJOTHYECKOro npoiecca. YueOHuUK, mox obuieit
pen. X.3. Xapaamnumy. — CI16.: Jlans, 2013. 448 c.

100 sx3. YHHAL] KHUTY
htip.//e.lanbook.com/book/37357

Hocmyn uz moboit mouxu Humepuema no-
cie pecucmpayuu ¢ 1P- aopecoe KHUTY

2. Kysuenora .M., Xaprammuau X.3., Usanos B.I'., YupkyHoB
D.B. Obwas xuMuydeckas TeXHOIOTHS. OCHOBHBIE KOHIISTITHH 1po-
CKTHPOBAHHS XHMHUKO-TEXHOIOTHYECKUX CHCTEeM. Y4eOHHK, MO
obwe# pen. X.0. Xapnamnuan. — CII6.: Jlans, 2014, 384 c.

100 sx3. VHHL] KHUTY
htip.//e.lanbook.com/book/45973

Hocmyn uz mobou mouxu Humepnema no-
cne pecucmpayuu ¢ 1P- aopecoe KHHUTY

3. Abononnn B.E., Ky3nenosa .M., Xapnammunu X.3. OcHOBbI
XHUMUYCCKUX MPOU3BOIACTB. YUeOHHUK. — 2-¢ M311., mepepald. i A0m. —
CII6.: Jlans, 2013.

3BC «Jlanvy

htip://e. lanbook.com/

Hocmyn u3 n060i mouxu Humepnema no-
cie pecucmpayuu ¢ IP- aopecos KHUTY

10.2. Jononnumensnas rumepamypa

B kauectse HAONOJIHUTEIIBHBIX HCTOUYHHKOB HH(l)OpM&U,HPI PCKOMEHOYETCA HCIIOJIB30BATh CICAYIONIYIO THTEpaTy-

pY-

JonoanuTeNbHbIC HCTOYHHKH HAGOPMAHH

KonugecTBo 3K3.

1. Kysnenosa M.M., Xapnammuon X.D., bateipmur H.H. O6mas
XAMHAYECKash TEXHOIOTWsA. MarepuanbHbii GamaHC  XEMHKO-
TEXHOJIOTMYECKOro npouecca: y4ebHoe mocobue mis By30B. — M.:
Jloroc, 2007 — 264 c.

986 3k3. YHUL| KHUTY

2. beckos B.I'., Cadporor M.C. Obmas xumudeckas TeXHONOIAS:
y4eOHuK st By30B. — M.: UKII «Akagemkauray, 2006. — 452 c.

25 ak3. YHUL] KHUTY

3. Iatipynnun A A, BopoGresa ®.U., Tyrnesa C.H. MaremaTiue-
CKO€ MOJCTMPOBAHUE THIPOIUMHAMUYECKHX XaPAKTEPHCTHK PEAKTO-
pa: Meroaudeckue ykasanus. — Kazags: KHUTY, 2016. - 36 .

25 3K3. Ha kaghedpe OXT

B DnexrponHoii 6ubiuotexe YHUL]
KHHUTYV:

http./ft. kstu.ru/ft/Gayfullin-
matematicheskoe modelirovaniye.pdf
Hoctyn ¢ [P-agpecos KHUTY

10.3. Inexmponnsie ucmounuxu ungopmayuu

HpH H3YYCHHH NUCLHUIITHHEI «XAMHYECKHE ITPOIIECCHLI H PEAKTOPEBI» PEKOMEHIYETCH HCIIOJIE30BaHuHE CICAYIOIIHX

3NEKTPOHHBIX HCTOYHHKOB HH(pOpMAaLUu:

. DnextpoHHsIi karanor YHUI] KHUTY — Pexum nocryna: http://ruslan kstu.ru/

. Hayanas Dnextponnas buGmmoreka (HIB) — Pexum gocryna: http://elibrary.ru

. OBC «Jlanp» — Pexum moctyna: http:/e.lanbook.com/books/
. 9BC «Kumradonny» — Pexum mocryna: www.knigafund.ru
. 9BC «bubmuoTex» — Pexum mocryna: hitp://kstu.bibliotech.ru

L O U R N

6. 5BC «PYKOHT» — Pexum moctyna: http://rucont.ru
7. 3BC «IPRbooksy» — Pesxum JIocTyma: http:ﬁ’f’w-'w.iprbookshop.rux’
8. OBC «Znanium.com» — Pexwm nocryma: http://znanium.com/

Corjracosano:
3aB. cexropom OKY®

VYR b

LHAYUOHH by ff_;i'-an 1p



http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://www.biblio-online.ru/
http://kstu.bibliotech.ru/

11. Ouenounvie cpedocmea ona mekyuiezo KOHmMPOAA yCnesaeMoCmu, RPOMENHCYmOYHOU ammecmayuu no
UM O2aM 0C60CHUA OUCUUNTIUHDL

Oyenoynvle cpedcmea 01 mekyujeco KOHmpOoJis YCnesaemocmu, NPOMeXCymoyHou ammecmayuu 00y4aroumuxcsa u
UMO20801U (20CY0APCMBEHHOU UMO20601L) ammecmayuu papadamulearomcs co2nACHO noaowicenuto o Ponoax oye-
HOUHBIX CPEOCM8, PACCMAMPUBAIOMCI KAK COCMABHAS YACMb paboyell Npoepammol U OQPOPMIAIOMCA OMOENbHbIM
OOKYMEHMOM.

12. Mamepuaﬂbuo-mexnutteawe obecneuenue ducuunﬂuubl «Xumuueckue peaxmopbsl)

B kauectBe MaTCPUAIIBHO-TCXHUYCCKOT'O OGGCHG‘IGHI/I}I AUCHOUIIIIMHBI UCIIOJIB3YIOTCA MYHLTHMGHHﬁHBIe cpea-
CTBa; HAOOPHI CIANIOB; IEMOHCTPAITMOHHBIC TTPHUOOPHI.

1. Jlexyuonmuwvie 3anamus:
1. KOMIUIEKT 2JIEKTPOHHBIX MTPE3CHTAINI/CIIaiiI0B,
2. ayaWTOPHH, OCHAIICHHBIC MPE3EHTAIIMOHHON TEXHUKOM (IPOEKTOP, IKpaH, KOMITBIOTEP/HOYTOYK).

2. Ilpaxmuueckue 3aHAMUA:

® KOMIUIEKT 3a/1a4 ¢ IPUMEPAMU pPEIICHUS;
® AyIUTOPUH, OCHAIICHHBIE MPE3EHTAIMOHHON TEXHUKON (IIPOEKTOP, IKPaH, KOMIBIOTEP/HOYTOYK).

3.IIpouee:
e pabouee MECTO IpenoAaBaTess, OCHAIEHHOE KOMITBIOTEPOM ¢ JocTynoM B MHTepHeT,
e paboune MecTa CTYy/I€HTOB, OCHAIICHHbIE KOMITBIOTEpAaMH C 1OCTynoM B MIHTepHeT, npeHa3HaYeH-
HBIE JUIst pabOTHI B AJIEKTPOHHON 00pa30BaTeNbHOM cpejie.

13. Oépazosamenvuvie mexnonozuu

VY nenbHbIN Bec 3aHATUN, TPOBOJMMBIX B MHTEPAKTUBHBIX (pOpMax B ydeOHOM MpoIlecce, COCTaBIAET 36 4acoB

MPAKTUYECKUX 3aHITUH.

Hcnonb3yeTcsi caMOCTOSTENIbHOE U3YUEHUE JINTePATYPhl, IPUMEHEHNE HOBBIX HH(POPMAITMOHHBIX TEXHOIOTHIA
JUISL CAMOCTOSITESILHOTO TIOTIOTHEHUS 3HAHUM, BKIIIOYAs MCIOJb30BaHNE TEXHUUYECKUX U 3JICKTPOHHBIX CPEICTB HMH-
bopmanuu.

JIMYHOCTHO-OpUEHTUPOBAHHBIE TEXHOJIIOTMH OOYUEHHUS PEaTu3yIOTCsl B pe3yibTaTe WHIAMBUAYAIBHOIO 0O0IIe-
HUS TIPETIOaBaTeNsl U CTYACHTA IPU MOArOTOBKE K MPAKTHYECKUM paboTaM U CEMHHAPCKHUM 3aHATHUSAM (pacueT MaTe-
puanbHOro OajaHca peakTopa, pacdeT TEeIIOBOro OajlaHca peakTopa, OmnpeiesieHue THAPOAMHAMUYECKOro pekrnMa
JIBMDKEHUS TIOTOKOB B peakTope). JIokIaabl MpeIcTaBIIsitoTes B popMe pe3eHTAIHI.
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