banakoBckuii HH)XEHEPHO-TEXHOJIOTUYECKUN HHCTUTYT — duiiai denepaabHOro
roCcyJIapCTBEHHOTO aBTOHOMHOT'0 00Pa30BaTeIbHOTO YUPEKACHUS BBICIIIETO 00pa30BaHUs
«HanuoHanpHbIN UCCIEN0BATENBCKUH sAEpHbIA YHUBEPCUTET « MU DI »

@aKyapTEeT AaTOMHOW SHEPTETUKHU U TEXHOJIOTUI
Kadenpa «Pu3uka u ecteCTBEeHHOHAYYHbIE AUCLUITIIUHBI»

PABOYASA ITPOT'PAMMA
10 TUCLUIIINHE «XUMHUYECKUE PEAKTOPH»

HanpaBJjieHUs1 NOATOTOBKH
«18.03.01. Xumuueckas TEXHOJOTHI)

OcHoBHas npogeccuoHaNbHasA 00pa3oBaTe/ibHAA POrpaMMa
«XHMUYECKas TEXHOJIOTHS HEOPTAHUYECKUX BEIICCTB
KBanuduxkauus BbINTYCKHUKA

bakanasp

®opma 00ydeHust
3aouHas

bamakoBo



esb 0cBOCHUSA IMCHUNIMHBI

[enp mpenopaBaHus JUCLMIUIMHBI SIBISIETCS MOJMYyYEHHE 3HAHUM, HEOOXOIUMBIX ISt
TUIOIOTBOPHOM TBOPUYECKOW JIEATENIbHOCTU OakaiaBpa. JIMCcUUIUIMHA « XUMUUECKUE PEaKTOPhD»
(OpPMUPYIOT TEXHOJOTHYECKOE MHPOBO33pEHUE OaKalaBpoB Ui HX MPOU3BOJICTBEHHO-
TEXHOJIOTUIECKON M TTPOEKTHO-KOHCTPYKTOPCKOM MPOPECCHOHATHFHON IeATEIbHOCTH.

3agaun W3y4eHUs JUCUUIUIMHBL H3ydyeHWe OCHOBHBIX MPUHILMUIIOB OpraHu3aluu
XUMHUYECKOTO TPOU3BOJICTBA, €r0 HEPAPXUYECKOM CTPYKTYphl, METOJbl  OLIEHKHU
3¢ (PEeKTUBHOCTH TPOU3BOJACTBA; OOIIKME 3aKOHOMEPHOCTH XUMHUYECKUX IPOIIECCOB;
OCHOBHBIE PEAKIMOHHBIE MPOLECCHl U PEAKTOPbl XMMHUYECKOW TEXHOJIOTMHU. bakanaBp mo
TUCIUIUINHE «XUMHYECKUE DPEaKTOpPb» JIOJDKEH pemarh NpodeccuoHaIbHbIE 3a7adyd B
COOTBETCTBUM C  MPOU3BOACTBEHHO-TEXHOJOTHYECKON,  HAYYHO-MCCIIEI0BATEIbCKOM,
OpraHU3alMOHHO-YIPABICHYECKONU U MPOEKTHOU JIESITEIHHOCTBIO.

N3yueHne MUCHUILUIMHBI JOJKHO OCHOBBIBATHCA Ha CJIECIYIOMIMX MPOQPECCHOHATBHBIX
CTaHAapTax:

- 26.001. Cneumpaiuct mo 0OOECHEYEHHIO KOMIUIEKCHOTO KOHTPOJS IPOU3BOJCTBA
HaHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MATEPHUAJIOB;

- 26.004. Coenuanuct mo MNPOU3BOACTBY BOJOKHUCTBIX HAHOCTPYKTYPHUPOBAHHBIX
KOMIIO3UILIMOHHBIX MaTE€pUAJIOB.

Mecrto aucuuninnabl B ctpykrype OOII BO

Kypc «Xumuueckue peakTopbl» CBS3aH ¢ HEOOXOAMMOCTBIO 3HAHUI OCHOB OOIIEH U
HEOPraHMYECKOW XUMUM, aHATUTUYECKON XUMUU U (PU3UKO-XUMHUYECKUX METOJI0OB aHAJIN3a,
OpraHUYeCKON XMMUH, IMIUPOKOE HCIOJIb30BAHUE, KOTOPHIX HE TOJIBKO JAET BO3MOXKHOCTH
HanboJiee TOYHO BBIPA3UTh TEOPETUUYECKHE 3aKOHOMEPHOCTH, HO U SBJISIETCSI HEOOXOIUMBIM
MHCTPYMEHTOM UX YCTaHOBJICHHs. TeopeThyeckue 3HaHUS W NPAKTHUYECKUE HaBBIKH,
MOJYYEHHBIE CTYJIEHTAMHU NIPU U3YUYEHUH NHUCIUIUIMHBI « XUMHUYECKUE PEAKTOPHDY, JOJIKHBI
OBITh MCIOJIB30BaHbl B MPOLIECCE M3YYEHUS MOCIHEAYIOIMX AUCHMIUIMH: «O0opyaoBaHUe
MIPOU3BOJICTB HEOPTAHUYECKUX BEIIECTBY, « T€XHOIOTHS MUHEPATIbHBIX yI0OpeHuH, coel u
mesoueiy, «XuMuueckas TEXHOJOTUSI HEOPTraHUYECKUX BelIeCTB. TEXHOJOTHUSl CEphl U
CEPHOM KUCIIOTBI», « TEXHOJIOTUS CBSI3aHHOTO a30Tay.

[Tocne m3y4yeHus: AUCIUIUIMHBI BBIMTYCKHUKHU JOJKHBI OBITh TOTOBBI K BBITIOJIHEHUIO
CJIEIYIOLTUX TPYAOBBIX (PYHKITUH:

- A/06.6. Pa3zpaboTka TpemIOKEHH TO0 KOMIUIEKCHOMY HCIOJIb30BAHUIO CBHIPhS H
YTUJIN3AIUU OTXOJ0B TPOU3BO/ICTBA;

- D/01.6. CoBepilleHCTBOBaHKME TEXHOJIOTMH, MeEXaHu3alus U aBTOMaTH3aIus
MIPOU3BOJICTBEHHBIX MPOIIECCOB;

- A/01.6. TlpoBenenue aHanm3a ChIpbs, MOAyPaOpUKATOB W TOTOBOM MPOAYKIIHMH
MIPOU3BOJICTBA HAHOCTPYKTYPHUPOBAHHBIX KOMIIO3UIIMOHHBIX MaTEpPUAJIOB.

- B/02.6. IlpoBeneHme dSKCHEPTH3bl TEXHUYECKUX JIOKYMEHTOB IIPOM3BOJICTBA
HAaHOCTPYKTYPHUPOBAHHBIX KOMIIO3UITMOHHBIX MaTepUaJiOB Ha COOTBETCTBHE TPeOOBaHUIM
BHYTPEHHETO PBIHKA U SKCTIOPTHBIM TPEOOBAHUSIM.



Komnerenuuu odyyaromerocsi, popmupyemblie B pe3y/ibTaTe 0CBOCHUS M CHMILTUHBI
B nporuecce ocBoeHuUs1 TaHHOW TUCHUIUIMHBI Y CTyJeHTa (DOPMUPYIOTCS CIEAyIOIIne

KOMIICTCHIIUN:
— nipodecCUOHANIbHBIC
Koxa xomnereniuu HaumenoBanue KoMIeTeHIINH NuaukaTopsl TOCTHKEHUS] KOMIIETEHLIUN
[1K-2 CIOCOOEH MCIOJIb30BaTh 3HAHUE 3-1IK-2 3HaTh CBOMCTBA XUMHUYECKHUX
CBOMCTB XMMUYECKHX AJIEMEHTOB, | 3JIEMEHTOB, COSITMHEHUIN U MaTepUaIOB Ha X
COCTMHEHUH 1 MaTEepPHAaJIOB HA UX | OCHOBE I COOIOICHUS TEXHOIOTUIECKOTO
OCHOBE JIJIsl PEIICHUs 3aa4 periiamenTa
npoecCHOHATBLHOM V-IIK-2 YMeTh ucnonb3oBaTh 3HAaHUS
JeSATEIbHOCTH CBOMCTB XUMUYECKUX HJIEMEHTOB,
COETMHEHUI U MaTepHUaIOB HA UX OCHOBE IS
pelIeHus 3a/1a4 110 BBITYCKY MPOAYKIUU B
CTPOTOM COOTBETCTBHH C TEXHHUUECKUMU
TpeOOBaHUAMU
B-I1K-2 Brnaners HaBbIKaMu pa3padOTKu
MPEIOKEHHS TI0 KOMIIEKCHOMY
WCIIOJIb30BAHUIO CBHIPhS U yTUIIN3AIUU
OTXOJIOB MPOU3BOJICTBA
[1K-7 Cnoco0eH npuHUMaTh 3-1IK-7 3HaTh TEXHOJOTUH U CUCTEMBI

KOHKPETHbIC TEXHUYECKHE
pEIICHUS TP pa3paboTKe
TEXHOJIOTMYECKUX MPOIECCOB,
BI)I6I/IpaTI) TCXHUYCCKHUC CpeIICTBa
1 TEXHOJIOTHUU C y‘IeTOM
AKOJIOTHUECKHX TTOCITEACTBUH UX
MIPUMEHEHHA

3KOJIOTUYECKOI'0 MEHEJKMEHTA ITPU
IIPOBEICHUH UCIBITAHUN C UCIIOJIb30BAHUEM
TEXHUYECKUX CPEJICTB

V-TIK-7 YMeTh BBITOIHSITH pabOTHI IO cOOpY
Y HaKOIUICHHUIO JIAaHHBIX MPHU pa3paboTKe
TEXHOJIOTMYECKUX MPOLECCOB

B-TIK-7 Brnanets HaBbIKaMu BbIOOpa
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUH C
Y4€TOM HKOJOTUYECKUX MOCIEICTBUM UX
MPUMEHEHUS JUIsl HOJATOTOBKH MPOEKTA IJIaHa
MEPOIIPUATHH 1O UCMOJIB30BAHUIO CHIPBS B
JOTIOJTHUTEIBHBIX TPOU3BOJACTBEHHBIX HEISX

331{3‘[“ BOCIIUTAHHUS, p€AJIN3yEMbBIC B paMKaXx 0CBOCHUHA TUCHHUIIIHH

Bosinieuenue B
Hanpasnenue | Co3nanue ycioBui, Hcnons30BaHKne BOCIUTATEIBHOIO Pa3HOILIAHOBYIO
/uenu o0ecreynBaroIuX NOTEHIMAaa y4eOHON TUCIUITITMHBI BHEY4YeOHYIO
JesITeNIbHOCTD
B-14 ¢dbopMupoBaHue Hcnions30BaHne BOCIIUTATEIEHOTO 1.Opranuzanus Hay4HO-
rI1y0OKOro NOTEHLIMaNA JUCLUILINH IIPAKTUYECKHUX
MMOHUMAaHHUS €CTECTBEHHOHAYYHOTO U KoH(epeHIMit 1 BcTpeu ¢
COLMAJILHOW  pouin | o01IenpohecCHOHaTLHOTO MOTYIIS BEAYLIUMHU
npodeccum, IS CrieNuaIucTaMu
MTO3UTUBHOU U | - GOpMHPOBAHUS IO3UTUBHOTO IPENIPUITHIA ropoJa 1
aKTUBHOMN OTHONIEHHUS K Mpoeccur MHKEeHepa | BeTepaHaMH aTOMHOMN
YCTaHOBKH Ha | (KOHCTPYKTOpA, TEXHOJIOra), OTpacIIu.
LIEHHOCTH ITOHUMAaHUS €€ COLMAIbHON 2. Opranuzauus u
n30paHHON 3HAYMMOCTH U POJIM B OOLIECTBE, IIPOBEJICHUE NTPEAMETHBIX




CIICHHUaJIbHOCTH, CTPEMIICHHS CJICA0BATh HOpMaM oJIMMIIMag U y4aCcTUucC B

OTBETCTBEHHOT'O npodecCHOHALHON ITUKU KOHKYypcax
OTHOIICHHUS K | IOCPEICTBOM KOHTEKCTHOTO pohecCuOHAIBLHOTO
npodeccnoHabHOW | 00YYEHUS, PeIICHUS TPAKTUKO- MacTepCTBa.
NeSITeNIbHOCTH, OPUEHTUPOBAHHBIX CUTYAI[MOHHBIX 3.Yyactue B €XKeroJHbIX
TPyAy 3ajad. AKIUAX CTYCHUYECKUX

- (hopmupoBaHUS YCTOMUNBOTO CTPOUTENIbHBIX OTPSIOB

UHTEpeca K NpodeCcCuOHAIBHON
JESITEIbBHOCTH, CITIOCOOHOCTH
KPUTHYECKH, CAMOCTOSTEIILHO
MBICITUTh, IOHUMATh 3HAUUMOCTb
npodeccuu mocpeICTBOM
OCO3HAHHOTO BBIOOpA TEMATUKHU
MIPOEKTOB, BBIMIOJTHEHUS ITPOSKTOB C
MocJIeyIoeH myOTunaHOMI
MpE3EHTAlUEN pe3yJIbTaTOB, B TOM
yrciie 000CHOBAaHUEM HX COLIUATIbLHOU
Y TIPAaKTHYECKOHN 3HAYUMOCTH,

- (hopmupoBaHUST HABBIKOB
KOMaHIHOW pabOTHI, B TOM YHCIIC
peanu3ainuy pa3IuyHbIX TPOSKTHBIX
poJieii (Jiuaep, UCTIOJHUTENb,
AQHAIUTHUK U TIP.) TOCPEICTBOM
BBITIOJTHEHHUS] COBMECTHBIX IIPOEKTOB.

Crtpykrypa u coaepkaHue y4eOHOU IMCHUTIHHBI
JucuuniuHa mnpenogaercs CTyleHTaM B 7-oM ceMmectpe. OOmias TpyI0e€MKOCTb
JUCITATUIMHEBI COCTaBIIseT 4 3aueTHbIe e uHMIEI, 144 ak. yaca.
Kanenpapubiii niian

Ne | Ne HaunmenoBanue pasjaena Buabl yyeOHol ATTecTa- Makcu
P T (TeMBbl) TUCUHUILIUHBI fesiITeILHOCTH (B 4acax) nus MaJIb-
a e pasjgeiia HBII
3 M 2 g (popma) 62
1 | Bl = | & 32

S
5
e = = 2 pasael
7 S = 3 <
151 ) < [=% A
5] = = = Q
1 1 | O6miue mooKeHus 10 2 - 8 YO, 25
2 | PeakTopsl ¢ pa3nuuHbIMU 46 2 - 8 36 3,
peXKUMaMU IBUKECHUS CPENIbI 30, KP
2 3 | Peaktopsl ¢ paznu4HbIM 44 2 - - 42 T 25
TEIJIOBBIM PEKHUMOM
4 | [IpomblneHHsle xumuueckue| 44 2 - - 42
pEaKTOpHI
B . 144 | 8 - 8 |[128 3auer ¢ 50
U/l IPOMEKYTOYHOM aTTecTaluu -,
OLICHKOH
ConepxaHue JeKIUOHHOT0 Kypca
Yu4eOHo-
Tembl 1exkuun. Bcero
MeTOoANuYeCcKoe
Bonpocsl, oTrpadaTpiBaemMble Ha JICKIIUA 4acoB
obecrieyeHune
1 2 3
OO01IHe MOJI0KEHUSsI 2 [1-3]
Knaccudukanus XuMHUECKUX PEaKTOPOB




OcHoBHbIE TpeOOBaHHUS K MPOMBIIIJICHHBIM PEaKTOPaM
PeakTopsl ¢ pa3IM4YHbIMHU PEeKMMAMU JIBHKEHHS CPeIbl 2 [1-3]
PUC nepuonuueckuii

PUC nernpepbIBHOTO JIEUCTBUS
PB HenpepbIBHOTO JEHCTBUSA
PeakTopsbl ¢ pa3In4YHbIM TEIUIOBBIM PEeKMMOM 2 [1-3]
[TonuTponuyeckuii peskum
M30TepMHUUECKUil peKUM
AnnabaTHYECKUN PEXKUM
[IpoMbllLIeHHBbIE XUMIYECKHE PeaKTOPbI 2 [1-3]
PeakTopsl 17151 TOMOT'€HHBIX MIPOLIECCOB
PeakToph 17151 TeTEPOreHHBIX MPOLIECCOB

IlepeyeHb NpPaKTHYECKUX 3AHATHH

YuebHo-
Tema npakTuuyeckoro 3ansatus. Bonpocsl, Bcero
oTpadaTbiBaeMble HA MPAKTHYECKOM 3aHATHH 4acoB METOIHECKOE
o0ecrneueHue
1 2 3
Pacuer MaTepuanbpHOro Oananca 4 [4]
Pacder KOHCTaHTBhI CKOPOCTH XUMHYECKOM PEaKIIUU 4 [4]
3aganus 11 CAMOCTOSATEJILHOM Pad0ThI CTY/1€eHTOB
Beero Y4yebHo-
Bonpoch! 1Jisi caMOCTOSAITEILHOIO H3Y4YeHHUsl (3a]aHus) YAcOB MeToanYecKoe
o0ecrevyeHue
1 2 3
O01IHe MoJI0KeHNA 8 [1-3, 5]
AHAJIN3 MTPOIIECCOB B XUMHUECKOM PEaKTOpPE
PeakTopbl ¢ pa3IHYHBIMHU PEKMMAMH JABHIKEHHUS CPe/IbI 36 [1-3, 5]
Kackag PUC

PeakTophl NOIYHENPEPHIBHOIO AEUCTBUS

CpaBHEHHE pEaKTOPOB PA3ITUYHBIX THIIOB

MaremaTHuecKoe MOJIeTMPOBAaHUE MPOIIECCOB B XUMUYECKUX PEAKTOPAX
Krnaccudukanus MareMaTH4ecKuX MOZENEH MPOIecCOB B XMMHUYECKUX
peakTopax

HewnpneanbHbie pexXxUMBbL

OnTuMu3aIus XMMHYECKOT0 Ipoliecca B peakTopax

PeakTops! ¢ pa3IM4YHBIM TEIJIOBBIM PEKUMOM 42 [1-3, 5]
Knaccugukaius peakTopoB € pa3InYHbIM TEIIOBBIM PEKUMOM.
YpaBHEHHE TEIJIOBOTO OajaHca.

YcioBus nmoaiepKaHus yCTOHUMBOTO peskuma paboThl peakTOpOB.
Bo160p THna peakTopa ¢ yueToM TEIJI0BOIO peKuMa.

Co3aHue ONTUMaIbHOTO TEIIOBOT'O PEXKHUMA B PEAKTOPE
IIpoMbIlJIEHHBIE XUMHYECKHE PEAKTOPHI 42 [1-3, 5]
PeakTopb! /151 reTepOreHHBIX MPOLIECCOB C TBEPOH (hasoid.
PeaxTopb! /151 ra307KUIKOCTHBIX TETEPOreHHBIX IPOLIECCOB.
PeakTophb! JU1st reTepOreHHO-KaTATUTHYECKHIX TPOLIECCOB.
broyHbIe KaTa3aTophl

Oo0pa3oBaTe/ibHbIE TEXHOJIOTHHI
Peanuzanusi ocBO€HHMSI JaHHOW JUCHUILIMHBI 00ECHEYMBAETCS JOCTYIIOM KaKJ0To
oOyuaronierocsi k 0a3aMm JaHHbIX U OMOIMOTEYHBIM (hOHAAM, POPMUPYEMBIM IO MOJHOMY
MePEeYHI0 JUCHUIUIUH (MOAYJIel) OCHOBHOM 0Opa3oBarenbHOM nporpamMmmbl. B BUTU HUAY
MUOU nencTByeT KOMIBIOTEPHBIE KIACCHI, B KOTOPBIX IPOBOASATCS 3aHATHS 10 PA3JIMYHBIM



JUCIUIUIMHAM, B TOM YHCIIE€ M Kjiacchl oOecreyeHbl JOCTynoM K cetd WHTepHeT st
CaMOCTOSATENIbHOM TOJrOTOBKM cTyAeHToB. Ha kadeape  umeeTcss KOMIBIOTEPHI C
BO3MOXHOCTbIO pabOThl B CIEHHAIBHBIX MporpaMmax M JIOCTyNla K COBPEMEHHBIM
npodeccroHanbHbIM 0a3aM JaHHBIX, WH()OPMAIMOHHBIM CIPABOYHBIM M TMOMCKOBBIM
CHUCTEMaM, K TaKUM Kak 0asza JaHHBIX MEPUOAUYCCKUX M3MaHui. L[enpio pu 3TOM SBISIETCS
BBIPAOOTKA y CTYJCHTOB HAaBBHIKOB W KOMIIETEHIIUH, MO3BOJISIONINX CAMOCTOSTEILHO BECTH
HCCJIEIOBATENBCKYIO U HAYYHO-TIEAarorn4ecKyio padoTy.

[IpakTryeckass MOATOTOBKA MPHU pealu3aluud y4eOHOM IUCHUIUIUHBI OpPraHU3yeTCs
yTeM MPOBEJCHUS MPAKTUUECKUX 3aHATUH, TPEAyCMaTPUBAIOIINUX yUYacThE 00yUalolUXCs B
BBITIOJIHEHUU OTJEJBbHBIX 3JEMEHTOB PAa0OT, CBS3aHHBIX C Oyayiied mnpodeccrnoHanbHOU
JEeSTEIBbHOCTBIO.

[IpakTryeckas MOATOTOBKA TaKXE€ BKIIOYACT B CEOSl 3aHATHS JIEKIIMOHHOTO THIIA,
KOTOpPBIEC MPEAyCMATPUBAIOT Mepeiady yueOHOU nH(popMaIuy 00y4JarommuMcs, HE00X0IUMOM
JUISL TIOCJIEYIOIIETO BBIMOJIHEHUSI pabOT, CBs3aHHBIX C Oyaymed mnpodeccruoHanbHON
JEeSATENbHOCTBIO.

AyIUTOpHBIE 3aHATHS MPOBOAATCA B BHIAE JEKIMM ¢ wucnoiab3oBanuem I[IK wu
KOMIIBIOTEPHOTO MPOEKTOPa, MPAKTUYECKUX 3aHATUH, C ucnoib3oBaHueMm I[IK mnpu
npoBeneHun  pacueroB. CamocrtosiTesbHass —paboTa  CTYIACHTOB  IPOBOJUTCS  TOJ
PYKOBOJICTBOM MpeEIoJaBaTesiei, ¢ OKa3aHUEeM KOHCYJbTAlMi M MOMOIIU MPU MOATOTOBKE K
KOHTPOJBHBIM pab0TaM, BHIMIOJHEHUH JOMAIIIHUX 3aJaHUH.

DoH/1 OLIEHOYHBIX CPEICTB

@DoH/I OILICHOYHBIX CPEACTB MO JIUCHUIUIMHE OO€CHedYrBaeT MPOBEPKY OCBOCHUS
MJIAHUPYEMBIX Pe3yJbTaTOB 00yueHUs (KOMIETCHIMH W WX WHIUKATOPOB) MOCPEIACTBOM
MEPONPUATHI TEKYIEro, PyOeKHOTO U MPOMEKYTOYHOTO KOHTPOJIS 10 JUCIUTUIAHE.

Ces3p Mexy (pOpMUPYEMBIMUA KOMIETEHIIUSMU U (OpMaMH KOHTPOJSI UX OCBOCHUS

MpeCTaBlICHA B CJICAYIONICH TabuIle:

HaunmenoBaunue
No Kon n HauMeHoBaHre HHAUKATOpa HanmenoBanue

KOHTPOJIUPYEMBIX o
/1 JOCTUXKCHUA KOMIICTCHIIUN OILICHOYHOI'0 CpCACTBA
pasnenoB (TeMbl)

BxoaH0i KOHTPOJIb
3-I1K-2 3HaTh cBOICTBA XUMHUYECKHUX
AIIEMEHTOB, COEIMHEHNI U MAaTepHaJIOB Ha
UX OCHOBE JUIsl COOJIIOICHUS
TEXHOJIOTMYECKOI0 PETJIAMEHTa
V-IIK-2 YMeTp ncnonb30BaTh 3HAaHUSA Bormpocs! BxoaHOTO
CBOICTB XUMUYECKUX IJIEMEHTOB, KOHTpOJIs (YCTHO)
COEIMHEHUI U MaTepHUaoB Ha UX OCHOBE
JUIsl pEIIEHNUs 3314 110 BBIITYCKY NPOTYyKIIUU
B CTPOT'OM COOTBETCTBHH C TEXHHUUECKUMU

1 | BxoaHoi KOHTPOJIH

TpeOOBaHUSIMU
ATTecTanys pa3enoB, TEKYILUNA KOHTPOJIb yCIIEBAEMOCTH
1 OO111e MoI0KEeHUS B-T1K-2 BnageTs HaBbIKaMH pa3paboTKu Pemenue 3anau
MIPEIOKEHUS IO KOMIUIEKCHOMY (MMCbMEHHO)
PeaxTopsbl c
MCIIOJIb30BAaHUIO CHIPbS U YTUIIM3ALUU
pa3IMYHBIMU
OTXOJI0B MPOU3BOJICTBA Tect (mucbMeHHO)

PEOKUMaMU  IBMIKCHHA




CpeIbI

B-ITK-7 Brnanets HaBbIKaMu BBIOOpa
TEXHUYECKUX YCTPOMUCTB U TEXHOJIOTUH C
Y4€TOM JKOJOTHYECKHUX IOCIEACTBUMA HX
IIPUMEHEHHUS [yl TOATOTOBKH IIPOEKTa
IJIAHA MEPOIIPUATHH 110 HCIIOJIb30BAHUIO
CBIPBS B JOIIOJIHUTENIBHBIX
IIPOU3BOJCTBEHHBIX LIEIAX

3-1IK-7 3HaTh TEXHOJIOTUU U CUCTEMBI
HKOJIOTHYECKOTO MEHEDKMEHTA IIPU
IIPOBEJICHUH UCTIBITAHUM C UCIIOJIb30BAaHUEM
TEXHUYECKUX CPECTB

V-IIK-7 YMeTh BBIIOJIHATH PaOOTHI IO
cOOpy U HaKOIJICHUIO JJAHHBIX MPU
pa3paboTKe TEXHOJIOTHYECKUX MPOIIECCOB

YO

PeaKTopBI C pa3jiInYHbIM
TCIUIOBBIM PCIKUMOM

B-ITIK-2 Bnaners HaBbIkaMu pa3pabOTKH
MPEIIOKEHUS IO KOMIUIEKCHOMY

IIpomsbllIEHHBIE
XUMHUYECKHE PEAKTOPBI

HCII0JIb30BAHUIO ChIPbS U YTHIIW3ALUU
OTXOJIOB IPOU3BOJCTBA

B-ITIK-7 Brnanerp HaBbIKaMu BBIOOpa
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUH C
Y4ETOM 3KOJIOTUYECKUX MOCIEICTBUMA UX
MIPUMEHEHUS IJIS IOJITOTOBKH MPOEKTa
IJIaHa MEPOIPHUSITUHI TTO UCIIOJIB30BAHUIO
CBIPbS B JIONTOJIHUTEIbHBIX
MPOU3BOACTBEHHBIX LEIAX

3-I1K-7 3HaTh TEXHOJIOTUH U CUCTEMBEI
AKOJIOTMYECKOT0 MEHEPKMEHTA IIPH
MPOBEJICHUU UCIIBITAHUN C HCIIOJIb30BAaHUEM
TEXHUYECKUX CPEJICTB

V-IIK-7 YMeTh BBINOIHATH pabOTHI 110
cOOpY U HAKOTUICHUIO JJAHHBIX MPH
pa3pabOTKe TEXHOJOTUYECKUX MPOIIECCOB

Penrenue 3anau
(MMCHMEHHO)

TecT (MUCHMEHHO)
YO

[IpomexxkyTouHas arrectanus

3a4der ¢ OLEHKOM

IK-2, TIK-7

Tect (MUCHMEHHO)

OIIBITA,

HepequL OCHOBHBIX IIOKa3aTejei OLOCHKH PC3YyJbTAaTOB, 3JICMCHTOB IIPAKTHYCCKOI'O

3HAHUM U YMEHUM,

IMOMICIKAIINX  BXOAHOMY,

MIPOMEXKYTOUYHOW aTTECTAIUN

TEKyLIEMY KOHTPOJIIKO U

CBOMCTB XUMHUYECKUX AJIEMEHTOB,
COCTMHEHUH M MaTEePHAJIOB Ha UX OCHOBE
JUTSL pEIICHUS 33144 110 BBITYCKY MPOTYKIIUU
B CTPOTOM COOTBETCTBHH C TEXHHYECKUMU
TpeOOBaHUSIMU

Hanmenosanue
No Kon n HauMeHoBaHuEe MHOUKATOpa Pesynbrarel 00yueHus
KOHTPOJIUPYEMBIX
n/a ITOCTHIKEHUS KOMIIETEHIINU 10 JUCLIUIUINHE
pa3aenoB (TeMbl)
BxoaHOM KOHTPOJIb
3-T1K-2 3HaTh cBOWCTBA XUMHUYECKUX
3JIEMEHTOB, COEIUHEHUI U MaTEPHAJIOB Ha
MX OCHOBE JUIS COOJIIOIEHUS
TEXHOJIOTHYECKOTO perjiaMeHTa
o V-TIK-2 YMeTh Hcoin30BaTh 3HAHUS
1 | BxogHo¥ KOHTPOJIb




ATTecTanus pazzenoB, TEKYILUNA KOHTPOJIb yCIIEBAEMOCTH

OO01me moJI0KEHUS

Peaktopsl ¢
pa3IMYHBIMU
peXrUMaMu JBHKECHUS
cpenbl

B-ITK-2 Brnaners HaBbIkaMu pa3paboTKH
MPEJIOKEHUS IO KOMILIEKCHOMY
HCII0JIb30BAHUIO ChIPbS U YTHIIM3ALUU
OTXOJIOB MPOU3BOJICTBA

B-ITIK-7 Brnaners HaBbIKaMu BBIOOpa
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUH C
Y4E€TOM 3KOJIOTMYECKUX MOCIEICTBUMA UX
MPUMEHEHUS JUIsl TOJITOTOBKU MTPOEKTa
IJIaHa MEPOIPUATUI IO UCTIOJIB30BAHUIO
CBHIPbsSI B IOTIOJIHUTEIIbHBIX
MIPOU3BOJCTBEHHBIX LIEIISAX

3-T1IK-7 3HaTh TEXHOJIOTUH U CUCTEMBbI
9KOJIOTMYECKOTO MEHEKMEHTA IIPU
MIPOBEICHUH MCIIBITAHUN C UCIIOJIb30BAaHUEM
TEXHUYECKUX CPEJICTB

V-IIK-7 YMeTh BBIIOIHSITH PaOOTHI IO
cOOpY U HAKOTJICHUIO JAHHBIX MPU
pa3paboTKe TEXHOJIOTMYECKUX MPOIIECCOB

3HaeT KiIaccuUKaInio
XUMHYECKUX PEaKTOPOB
1 OCHOBHBIE
TpeOOBaHUS K
MIPOMBIIIIICHHBIM
peaxtopam, PYIC
nepuoanueckuii, PUC
HENPEPBIBHOTO
neiicreus, PUB
HENPEPBIBHOTO
JEHCTBHUS, PEAKTOPBI
MOJIYHETIPEPHIBHOTO
JIEUCTBUSL.

VMeeT 1moiib30BaThCs
CIIPaBOYHBIMHU
JAHHBIMHM JIJIsI
onpeeacHus
W3MEHEHHUS CTENCHU
MIpEBpAIICHHS B
peakTopax ujeaabHOTO
cmemenus (PUC) u
peakTopax ujeaabHOTO
BoiTecHeHus (PUB),
CKOPOCTH XUMHUYECKHIX
peakuuii B PUC u PVIB
Brnaneer meroaukoi
pacueTta o0bema

XUMHUYECKHUX
pEaKTOpOB, OCHOBHBIX
napameTrpos PVIB n
PUC
Peakropsl ¢ paznuunbiM | B-TIK-2 Bnagets HaBbIkaMu pa3paOdoTKH 3HaeT KJIacCU(pUKALINIO
TEIJIOBBIM PEXHMOM IIPEJIOKEHUS TI0 KOMIUIEKCHOMY IIPOMBIIITIEHHBIX
[TpomblinieHHbIE MCIOJIb30BAHUIO CHIPbS U YTUIIM3ALUU pEeaKTopoB,
XUMHUYECKHE PEaKTOPhl | OTXOZO0B IIPOU3BOJICTBA KJ1accu(UKaLUIO

B-ITK-7 Brnanets HaBbIKaMu BBIOOpa
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUH C
Y4E€TOM IKOJIOTUYECKUX MOCIEICTBUMA UX
MPUMEHEHHUS JIUIsl TOATOTOBKHU MTPOEKTA
MJIaHa MEPOTIPUSATHIN IO UCTIOIBE30BAHUIO
CBIPbsSI B IONIOJIHUTENIbHBIX
MIPOU3BOJICTBEHHBIX LIETISAX

3-I1K-7 3HaTh TEXHOJIOTUH U CUCTEMEI
HKOJIOTHYECKOTO MEHEKMEHTA TP
MPOBEJCHUM UCIIBITAHUN C UCTIOIb30BAHUEM
TEXHUYECKUX CPEJICTB

V-IIK-7 YMeTb BHIIOJHATH PabOTHI MO
cOOpY ¥ HAKOTUICHUIO JAaHHBIX TIPH
pa3paboTKe TEXHOJIOTHUYECKUX MPOIIECCOB

XUMHUYECKHX PEaKTOPOB
U OCHOBHbIE
TpeOoBaHuS,
NpeabsBIsEMbIE K HUM,
PEaKTOpPbI HIEaTHHOTO
BBITECHEHHUS U
CMEIICHHUSI, CPAaBHEHHE
uX 3¢ (HEeKTUBHOCTH,
0030p TTPOMBITIUICHHBIX
TUIIOB PEAKTOPOB.
YMeer ucnonb3oBaTh
CIIpaBOYHbBIE
MaTepHaITbl 15
OIpeJIeJIeHUs TUIIA
MIPOMBITIITIEHHOTO
peakTopa K
TEXHOJIOTHIECKOMY




polLeccy, NapameTpoB
XUMHUYECKUX PEAKTOPOB
Bnaneer undopmarnueit
O NPUHUHUIIAX JECUCTBUSA
IIPOMBILIIEHHBIX
pEaKTOpOB, METOAUKOU
COCTABJICHHS
(GyHKIIMOHATTLHOM,
CTPYKTYPHOI,
OIIEPaTOPHOU U
TEXHOJIOTMYECKOU
CXEMBbI

3a4er ¢ OLEHKOM

I1K-2,7

JleMoHcTpUpyeT
OCHOBHBIE 3HAHUS U
YMEHHSI B
COOTBETCTBHUU C
pazaenamu 1, 2.

OueHouHble cpeacTBa

/o

HanmenoBanue
OLIEHOYHOTO CPEACTBA

Kparkas xapakTepucTHKa OI[CHOYHOTO
cpencTaa

IIpencraBnenne
OLIEHOYHOTO CPEACTBA B
dbonme

BxonHO KOHTPOJIb

CpencTBo KOHTpPOJIS, OPraHW30BaHHOE Kak
crenuanbHas Oecela TpenojaBaTens ¢
oOydJarouuMcs Ha TEMbl, CBSI3aHHBIE C
U3y4aeMOl TUCIMILIMHON, ¥ PacCYMTaHHOE
Ha BBISICHCHUC o0BeMa 3HAaHUHU
oOyuarorierocs o OTIpEICIICHHOMY
pasneny, TeMe, mpooseme u T.1I.

VYerueiit onpoc - YO

HpaKTI/I‘{CCKOC 3aHATUC

Pemenue 3a1a4 peKOHCTPYKTUBHOTO
YPOBH:, MMO3BOJJIAIOIIUEC OLICHUBATL U
JUarHOCTUPOBaTh YMEHUSI CUHTE3UPOBATh,
aHAJIN3UPOBATh, 000011aTh (HaKTUYECKUN U
TEOPETUYECKHUI MaTepHrall ¢
(dbopMyIUpPOBaHNEM KOHKPETHBIX BHIBOJIOB,
YCTaHOBJIEHHEM NTPUYUHHO-CIIEACTBEHHBIX
CBSI3€H.

Pemtenne 3amau - 31

KonrponbHas pabora

CpencTBo NpoBEpKU YMEHUN IPUMEHATH
MOJIy4YE€HHBIE 3HAHUS JUIsl pEeIlIeHUs 3a/1a4
OINPEIEIIEHHOr0 THIIA IO TEME WJIN PA3AETy

KonrtponsHas pabora -
KP

Tect

CucremMa cTaHIapTU3UPOBAHHBIX 33JaHUH,
MO3BOJISIIOIIAs] aBTOMAaTU3UPOBATh
IpOIeypY U3MEPEHHSI YPOBHS 3HAHUH 1
yMeHu# o0yuaromnerocs.

Tecter - T

Mertonuueckue MaTepualibl, OMNPEACNSIONINE MPOLEAYPhl OLICHWBAHUS 3HAHUM,
YMEHHUM, BIaJeHUN U (UJIK) OTBITA ACSITEILHOCTH, XapaKTEPU3YIOIIUX dTanbl (GOPMUPOBAHUS
KOMITETCHITHM.
Bonpocsl BxoaHoro kourpous (YO):
1. Kimaccudukanust XaMAYECKUX PeaKIui
2. 'oMOreHHbIE peaklni U UX CKOPOCTh
3. I'ereporeHHbie peakiuyu U UX CKOPOCTh

4. DK30TepMUYECKUE XUMUYECKUE PEAKLINU



5. DHAOTEpMHUUECKHE XUMUUECKHUE PEAKIIUU

5. 3akoH aeiicTBus Macc. KOHCTaHTa CKOPOCTH XMMUYECKUX PEAKIUU

6. OOpaTuMble U HEOOPATUMBIE XUMUUECKHUE PEAKIUU

7. KoHCcTaHTa paBHOBECHS XMMHUYECKUX pPEaKIIUN

8. BimsiHue temneparypsl, 1aBJIeHNAS U KOHLIEHTPALMU HA CKOPOCTh XUMUYECKUX PEAKIUI

9. IlonmmMepHbIE MaTEPHUAIIBI

10. Knaccuduxarmss MUHEpaIbHBIX YA00peHU

3agaum U1 BBIIOJHEHHS PAKTHYCCKUX 3aHATHIA:

1. OnpenenuTe 00bEM peakTOpa UACATBLHOTO CMEIICHU JJIsl 00paTUMON peakuuu 2A
—R+S, npotekatomieit 0e3 u3MeHeHUs o0ObeMa PEAKIMOHHOM Macchl, NpPU HAYaIbHOU
KOHIIEHTpauu ucxogHoro BemiectBa Cy o= 1,4 KMOJIB/M®, TIPH CTETICHH TIPEBPALICHAS Xp =
0,76 oT paBHOBECHOM, MOPSAOK peakiuu N=2. OO0BEMHBIN pacxo.1 NCXOIHOTO BemecTBa Gy =
4,9 M/4; KOHCTAHTA CKOPOCTH mpsiMoii peakimmu K, = 2-10°m*/(kMomb'c); KOHCTaHTa
paBHOBecus Kp = 9; paBHOBecHas crerneHb mpeBparieHus X,*=0,86.

2. CocTaBUTh MaTepHANbHBIN OaraHc 00XKHUra Koaueaana, cogepxaiero 38 % cepsl u
2 % Bnaru. Konnentpamus SO, B cyxom obGxwuroBoMm raze - 9,4 %, SO; - 0,46%.
Conepxanue cepbl B orapke - 2 %.

3. Ilpm wuccnenoBaHuM peakUUd B3aUMOJEUCTBUS TPUPEHWIMETWIXJIOPUAA C
meranonmoM  (CgHs)sCCI+CH3OH—(CgHs)sCOCH;+HCI B Oe3Bognom  Oenszone B
IIPUCYTCTBMUM  NUpuanHa 1npu  Temneparype 25°C, Ha4YaJIbHOM  KOHIEHTpaUUU
tpudermmmermaxnopuaa 0,114 kMonb-M® ¥ HauanbHOH KOHIEHTparuu MeraHoma 0,08
KMOJIb*M > OBITH [OMyYeHBI CIICAYIONIHE JaHHBIC:

Bpems 1107, ¢ 1,004 | 1,038 | 2,502 | 2,549 | 2,657 | 6,85 8,58 9,01

KonnuectBo
tpudenunmerwixio | 0,0092 | 0,015 | 0,0136 | 0,0193 | 0,0213 | 0,0325 | 0,0343 | 0,0351

puna, KMOITb M >

KoHnTponbHble 3amaHuss NpU  BBINOJIHEHWHW KOHTPOJIBHOM pabOThl BBIMOIHSIIOTCS
WHANBUAYAJIBHO 10 BapuUaHTaM, COOTBETCTBYIONIMM TMoOcienHed mudpe mudpa cryneHTta
(Tabn. 1). BapuaHThl KOHTPOJIBHBIX 3aJaHUI:

BapuaHTbl KOHTPOIBHBIX 3aaHUI
Ne Bapuanra 1 2 3 4 5 6 7 8 9 10
1 2 3 4 5 6 7 8 9 10
11 12 13 14 15 16 17 18 19 20

Ne 3ananus 21 22 23 24 25 26 27 28 29 30
31 32 33 34 35 36 37 38 39 30
41 42

1. O6uimne cBeeHUSI O XUMUYECKUX PEAKTOPaX.

2. Knaccudukanus XaMHUYECKHX PEaKTOPOB M0 OpraHU3allMy Mpoliecca B anmnapare.
3. Knaccudukanus XuMUYECKUX PEAKTOPOB MO TEIJIOBOMY PEXUMY

4. Knaccudukanuss XuMHUYECKUX PEAKTOPOB M0 PEKUMY ABUKEHUS KOMIIOHEHTOB

5. OcHoBHBIE TpeOOBaHUS, IPEIBIBISIEMbIE K TPOMBIIIJICHHBIM PEaKTOpam

6. [IpuHIIMN AEHCTBUS peakTopa UACaIbHOTO CMEIICHHS IEPUOINYECKOTO JEHCTBUSL.



7. IlpuHIMD AEUCTBUS peakTopa UAECAIbHOTO CMEIICHHS HEPEPBIBHOTO JECHCTBUSI.

8. [IprHIMI IEVCTBUS pEAKTOPA UICATBHOTO BEITECHEHUS HEMTPEPBIBHOTO AEHCTBUS.

9. PeakTopsl MOTyHENPEPHIBHOTO AEHCTBHS.

10. Kackaa peakTopoB UI€IbHOTO CMENICHUS

11. CpaBHEHHE PEAKTOPOB PA3INYHBIX TUIIOB.

12. MaTepuanbHbIi 6alaHC XUMHUYECKHUX PEaKTOPOB

13. MaremaTnyeckoe MOAEINPOBAHNE XUMHUYECKUX PEAKTOPOB.

14. Knaccudukanus XUMHYECKUX PEAKTOPOB U UX MAaTEMaTUYECKUX MojieTel

15. AHamu3 mnpoueccoB B XHMHYECKHX pPEaKTOpax: YCJIOBHs IpoLEecca, CBOWCTBA
COCTaBJIIIOIIUX MPOLIECcCa U MOKA3aTENH MPOLECCa B XUMUYECKUX PEAKTOPAX

16. Ananu3 mpoleccoB B XUMUYECKUX PEaKTOpax: 0COOEHHOCTH Mpoliecca U pexkruma

17. Knaccuduxaims peakTopoB ¢ Pa3IMIHBIM TEIIJIOBBIM PEKHMOM.

18. [ToauTpONMYECKUNA PEKUM.

19. N30TepMUUECKHAN PEKUM.

20. AnnabaTHYeCKU PEKUM.

21. YpaBHeHUE TEIIOBOrO OanaHca.

22. YcnoBus noJjep>KaHus YCTOMUUBOTO pexknuMa padoThl PpEaKTOPOB.

23. [TapameTpuueckas YyBCTBUTEIbHOCTb.

24. Bb10op THIIA peaKTopa ¢ YYETOM TEIIOBOTO PEKHUMA.

25. Co3panue ONTUMAJIBHOIO TEIUIOBOTO PEXMMA B PEAKTOPE.

26. EMKOCTHBIE TIEpPUOJWYECKHAE almapaThl: PEAKTOPbI, HCIOJIb3YEMbIC JJIs
OpraHU4eCcKOro CUHTE3A.

277. EMKOCTHBIE anmapaThl: peaKkTop, UCHOJIb3yEMbIil B TPOU3BOJICTBE KPACOK.

28. EMKOCTHBIE anmapaThl: peakTOpbl, UCIIOJIb3yEMbIE B IPOU3BOCTBE MOJTUMEPOB.

29. EMKOCTHBIE amnmapaThl: peaKTOpbl, UCIOJIb3YEMBIE B IPOU3BOACTBE OPTAHUYECKOTO
CUHTE3A.

30. TpyOuatele anmapaThl: peakTop, UCIOJIb3yEMbIN B MPOU3BOACTBE 3-XJIOPOMPEHA.

31. TpyOuaTeie anmapaTbl: pPEAKTOp, MCMOJIb3YEMBI B MPOU3BOACTBE COJSTHOM
KHUCJIOTHI.

32. TpybOuatblie anmaparthbl: peaKTop, UCIOJIb3yEeMbI JIJIsl TIOTyUYEeHHSI KOKCOBOTO Ta3a.

33. Peaktopsl JUIsi TETEPOTEHHBIX TMPOILIECCOB C TBepAod (has3oil: peaktop,
MCIIOJB3YEMbIN [ OUYMCTKH MPUPOTHOTO Ta3a OT CEPOCOAEPKAIINX COCTUHEHUM.

34 PeakTopbl [JIi TETEPOTCHHBIX TIPOIECCOB ¢ TBepAoM (ha3oil: peakTop,
MCIIOJIb3YEMbIN JIJIs1 KUCIIOTHOTO PA3JIOKEHUS anaTuTa.

35. PeakTop 17151 TETEpOr€HHBIX MPOLECCOB B TICEBIO0KUKEHHOM CJIOE.

36. PeakTopbl IS Ta30)KUAKOCTHBIX T€TEPOr€HHBIX MPOIECCOB: MPSMOTOYHOE
JBU>KEHUE CIUIOIIHBIX TOTOKOB T'a3a U KUJIKOCTH.

37. PeakTopbl sl Ta30KUIKOCTHBIX TE€TEPOrE€HHBIX MPOILECCOB: MPOTUBOTOYHOE
JBU>KEHUE CIUIOIIHBIX TOTOKOB T'a3a U KUJIKOCTH.

38. PeakTopbl s Ta30)KUAKOCTHBIX T'€TEPOTCHHBIX MPOLIECCOB: HACaJ0YHbIE
PEaKTOPBHI.



39. PeakTopsl 1715 ra30°KUIKOCTHBIX F€TEPOTrE€HHBIX MPOLECCOB: OapOoTaxK rasa uepes
KUIKOCTb.

40. PeakTopsl 1115 reTEpOr€HHO-KATATUTUYECKUX IIPOLIECCOB.

41. Omnpenenutb 00BEM peakTOpa MACATBHOIO CMEIIEHUS U1 [OJIY4YEeHMs
MaKCUMaJbHOTO KOJM4YecTBa Mpojaykra R mo peakunmn A — R — S, a Takxke onpenenurhb
CEJIEKTUBHOCTh M NPOU3BOAMUTEIBHOCTh MO MNpoAYKTYy R. OOBEMHBIN pacxoa HCXOAHOIO
BemiectBa GV = 17 m3/4; xoHcTtanTa ckopoctu peakiuit k1 = 4mun-1 u k2 = 1,5mun-1,
HavajabHas KOHIeHTpalus ucxoaHoro semectsa CA,0= 4,8=7 mMob/11.

42. Ilpm wuccnenoBaHUM pEaKUMHM B3aUMOAECUCTBUA TPUDEHUIMETUIXIOpUAA C
METaHOJIOM

TecToBbBIE 3a1aHUA:

1. Yemy paBeH MOpsIOK N peakuy, NPOTEKAIOIIEH B peakTopax UIealIbHOIO
CMEUIEHUS! HEMPEPHIBHOTO U UI€AIbHOTO BHITECHEHUS, BKIIFOUEHHBIX MMAPaJUIENIbHO, €CIIU IPU
OJIMHAKOBBIX UX 00BEMAX HArpPy3KU COOTHOCSTCS KaK

X

A ?
(I-xp)-IN(1-xu)
n=1;
2)n =0;
3)IaHHBIX HEJOCTATOYHO;
4)n =0,5;
5n=2

2. B Kakux ciaydasix onpaBJaHO MPOBEJCHUE peakLnu Npy U30BITKE OAHOTO U3
KOMIIOHEHTOB?

1)ecnu peakiusi oOpaTwMas, OJUH W3 KOMITIOHEHTOB (Oosiee ACmEBBIA Wim Oolee
JOCTYIIHBIN) OepeTcsi B M30bITKE JUIsl MOBBIIEHUS CTENEHH MpeBpalieHus apyroro (6osee
LIEHHOT0) KOMIIOHEHTA;

2)U30BITOK OJHOTO W3 KOMIIOHGHTOB HE ONpaBIaH, TaK Kak JJIsl HAWIYYIIero
MPOTEKaHUsl PEAKIIMN HEOOX0IUMO OpaTh KOMIIOHEHTHI B CTEXMOMETPUYECKUX KOJIMYECTBAX;

3)M30BITOK OJHOTO W3 KOMIIOHCHTOB YMECTCH B Cilydae, KOTJa JPyrod KOMIIOHEHT
AJTIOBUT WJIM KOTJA IPOIYKThI PEAKIIMH MOBBIIIIEHHO TOKCUYHBI;

4)korjga OAWH M3 KOMIIOHCHTOB TOKCHYEH WJIM KOTJA MPOAYKTHI PEAKIIUU SITOBUTHI,
peareHThl cienyeT OpaTh CTPOro B CTEXUOMETPUUECKUX KOJIMYECTBAX.

3. Uemy paBeH NOpAIOK N peakinu, MPOTEKaIoIIel B peakTopax uaeaibHOro
CMEUIEHUS! HENPEPBIBHOTO U UACAIBHOIO BBITECHEHUS, COEIMHEHHBIX I1apaJuIeIbHO, €CIIN
OJIMHAKOBBI 00bEMbI PEAKTOPOB, 00BEMHBIE CKOPOCTH MOTOKA B HUX U JOCTUTaeMble
CTEIECHH MPEBPAILICHUS?

Dn=1;

2)n =0;

3)1aHHBIX HEJOCTATOYHO;
4)n =0,5;

5n=2



4. DK30TepMUYECKas peakiitsl OCYIIECTBICHA B a/I1a0aTHYECKOM PEKHUME B B IBYX
peakTopax — C HEMOJABUKHBIM U C MCEBA00KIKEHHBIM CJIOEM KaTallu3aTopa, — J10
JOCTH)KEHUS OJJMHAKOBOM CTENEHU MpeBpallieHus. TemnepaTypa Ha BXOJI€ B CIOU
KaTanu3aropa — oJiMHaKoBasi. KakoBbl TeMIiepaTyphl Ha BBIXOJIE U3 CJIOSl B 000UX cirydasix?

1)B HETIOABMKHOM CJIOE BBIIIIE;

2)B HETOJIBHYKHOM CJIO€ HUXKCE,

3)Temrieparypbl OIMHAKOBBL;

4)B TICEB/I00XKI>KEHHOM CJIOC BBIIIIC.

5. C xako# 1enblo OCYHIECTBISIOT TEOPETHUECKYI0 ONTUMH3AIMIO MpoIlecca:

1) 17151 BBIOOpA HAMJTYYIIIero BBOJIA pearcHTa B peaKTop;

2) s 3 PEeKTUBHOTO OTBOJIA TEILIA U3 30HBI PEaKIUH;

3)anst opraHu3anUK Mpolecca B PEakTope, 4TOObl MaKCHMAIBHO MPUOIM3UTHCA K
ONTUMAJILHOMY TEMIIEPATYPHOMY PEKUMY;

4)9TOOBI CMECTUTHh PABHOBECHUE PEAKIIHH;

5)4TOOBI OMPEACTUTh HEOOXOAMMBIN H30BITOK pearcHTa.

6. Kakue 13 npuBeACHHBIX ypaBHEHUN MOKHO MCIIOJIB30BaTh JJII pacyeTa BPEMEHU
npeObIBaHUSI PEarcHTOB B PEAKTOPE HJCAIBHOTO BBITECHEHMSI MPHU IMPOBEICHUH PEaKLUU
nepBoro nopsaka A—R?

Cag X 1 1 c .
1) =20 -A 4) 1=-=In(l-xy); 7) ©==m -2
k k k Ca
X C g X . 1 1
2) T=Cpg f XA ; 5) T= A?N A_1 8) t:;lnl ;
VY —Wa - Xa
0 A
X c
X A 6) - —A —; A ode
d =
3) t=cp | A k(1= xa) 9) - / W 5

7. KakuMu ypaBHEHUSIMA MOHO IOJIb30BaThCA JIJIs1 pacyeTa BpeMEeHU peObIBaHUS
pPEareHToB B PEAKTOPE UACATIbHOIO CUEHIEHUSI HEMTPEPBIBHOM MTPU MPOBEIEHUN HEOOpaTUMOI
peakuuu BToporo nopsiaka A + B=R + S?

X X c X .
1 _ A dXA 4) T = A ; 7) T:M,
T=Cpp | 2 -W
kc B
o Keacg A
Cpo XB
2) .- Sao¥a B) .- fala 8) =222,
£ kca C ' ~Wa ~We
ACB
XA
3 _ B0 *B - 6) 1= —2
) t ! k(1-xa)

8. 3meHeHne KOHIEHTpAIMU UCXOJHOTO peareHra ¢ Bo BpeMeHu t u mo o0beMy v B

pPE€aKTOpEC NACAJIBHOIO BBITCCHCHHA UMCCT BHU:



L
&
ey
=
[}

> >y v »§
Vy

1 2 3 4
9. B u30TepMHUYECKOM pEaKTOpe UACATLHOTO CMEIICHHS HETIPEPHIBHOM MPOBOIUTCS
peakius nepBoro nopsiaka A — R. Kakue u3 npuBeneHHbIX ypaBHEHUI IPUTO/IHBI B 3TOM
cllydae JUIsl pacueTa BpeMEeHU NpeObIBaHUS peareéHTOB?

1), S0 Xa - 4).-. XA 7 A dx,
-W, k(- xa) )T:CAO ) )
0o XCa
XA Cag * X
dx _ JA0TA -
2)T—CAO [ A, 5)7— " J XA dx 5
o WA 8)T—CA0 ) o2 )
— 0 c
Cho - Ca . 6) - - ~a0 —CA - A
3),_ SA0 ~Ca - . . ,
k-cp )rz—;ln(l—xA).

10. Kakue u3 mpuUBEICHHBIX YPaBHCHUN MTPUTOHBI JIJIS pacueTa BpeMEH! ITPeObIBaHUS
B U30TEPMUYECKOM PEAKTOPE UJICAIbBHOTO BHITECHEHUSI MPU MPOBEICHUN HEOOpATUMOM
peakiuu BToporo nopsiaka A + B =R + S (pearentsl A 1 B B3SThI B CTEXMOMETPUIECKOM

COOTHOILICHHH).
1) - Sa0 Xa . 4) .- a0 XA . B dxg
k-ca-Cg -W, 7) T=cg | W
0 B
X XA
dxa . dxg . X
2) T=Cpo | - 5)r:cBoj 7 8) c-c JAdxA
Ok'CA Ok’CB AOO—WA,
11 1 6) - L A0
9 o) BT 1
k ¢ 9) t=-=m@-x,).
k Ca C A0 A ) K ( A)

11. Kakyro 3aBUCUMOCTD HAJ0 TTOCTPOUTD JJII HAXO0XKICHUS BPEMEHH PEaKluy B
peaKTope MIeaTbHOr0 BRITECHEHHS U PEAKTOPE MIeaThbHOIO CMEIICHHS HEITPEPHIBHOM
rpadguueckum crocooom?

1) Vt = fca)s 3) “Wa = flxa); 5) VT/ = f(xa)s
A 4) xp = f(-Wyu); A
2) -wp = flea); 6) xa = tlca)-

12. Kakue 13 npeAcTaBIeHHBIX YPaBHEHHUI UCIIOIB3YIOTCS B PA3IMYHBIX CIydasX Kak
MaTeMaTU4YeCKask MOJEIb MPOLEcca B U30TEPMUUECKOM PEAKTOPE UAECATBHOTO BHITECHEHUS ?

c—-c¢ dx W X .
1) Ay, 4) a__Wa 6) - A _:
T dt CAO —WA
2) dea _\y npu =0 x,=0; CA e
dt A 7) T=- I a
dca
5) u =W, C a0 A

Ipu =0 Ca = Cpo0, di



3 XA dx, . HpI/I|=O Ca = Cpo0,
) T=Cpo | ,

0 kc p

13. Kakue 13 npuBeeHHBIX YPaBHEHHM MIPUTOAHBI 711 pacyeTa BpeMEHU MpeObIBaHUs
B MU30TEPMUYECKOM PEAKTOPE UACAIBHOIO BBITECHEHHUS ITPU IPOBEICHNUHN ITPOCTON
HeoOpaTuMoil peakunu BToporo nopsinka A + B=R + S?

Xg X Cap " Xa -
dxg . dxp . 5 _ A0 A
1) T=Cpg _|' , 3) T=Cpg _|' , )T ~W !
0 kCé 0 kCi A
Xp
XA X dXB
dx . _ A . 6 T=2C
2) T=Cpy | A , 4) T=Cp ) ) B0 '[ KC A C
0 A*~B

0 K
CacC
0 kcacCp A*B

14, Kakumu ypaBHEHHSIMHU MOXXHO TOJIH30BaThCS JIJISI pacdyeTa BPEMEHH pPEaKIuu B
MU30TEPMUYICCKOM PEAKTOPE HICATBHOTO CMEIICHUS HENPEPHIBHOM TMIPH  IPOBEICHUH
HeoOpaTuMo peakiuu BToporo nopsiika A+ B =R + S?

1) .- Seo¥s - B gxg | XA dx
) T ke . c 4) T=Cpg j S, 7) T=Cpg J- A :
ATE o keg o keacs
2) - a0 Xa - Co % Cox
W, 5) .= BOZB; 8) T AOZA;
kcg ke
3) kicpyy = —A—;
A0 ’ 1 1
(1-x, )2 6) - -1 9) e xa),
klca cCag

15. V3 npuBeACHHBIX 3aBUCUMOCTEN HalIUTE BCE YPABHEHMSI, KOTOPBIE B PA3JIMYHBIX
CIIy4asX HCIIOJIb3YIOTCA B KA4€CTBE MaTEMATUYECKOIO OIIMCAHUS IIPoLiecca B
M30TEPMHUYECKOM PEAKTOPE UICAIBHOIO CMELICHUS HEIIPEPHIBHOM

1) o “Was 4) iz_WA; 7) T:—iln(l—XA);
dt - K
2) r=i|ncﬂ' 5) o= A0 XA 8) L SA0 XA -
k CA’ ~Wa ’ ke A ’
%A ~Cap . 6) .- *A . 9) .- XA
3) - o [ ) o) ) T

TecToBbIC 3aJaHUA K 3a4eTYy:
BapuanTt Nel

1. Pexxum paboThl peakTopa Ha3blBalOT CTALIMOHAPHBIM,

a) eciad NPOTEKaHHE XHWMHUYECKOM peaklMu B MPOU3BOJIBHO BBIOPAHHOW TOUKE
XapaKTepU3yeTCsl pa3HbIMU 3HAUECHUSMM KOHILIGHTPALMWA pEareHTOB WKW IPOJYKTOB,
TEeMIIepaTyphl, CKOPOCTHU U JAPYTUX MapaMETPOB Ipoliecca B JII0O0 MOMEHT BPEMEHU;

0) ecnu MpOTeKaHME XUMHYECKOM peakluu B IMPOU3BOJIBHO BBIOPAHHON TOUKE
XApaKTepU3yeTCsl OAMHAKOBBIMH 3HAYEHHUSIMU KOHILIEHTPALMI pPEareéHTOB WU MPOAYKTOB,
TEeMIIEPaTyphl, CKOPOCTU U APYTUX MapaMeTpoB Mpoliecca B 00beMe anmapara,

B) €CJIM MPOTEKaHWE XUMHUYECKOW peaKkIMd B MPOU3BOIBHO BBIOPAHHOM TOUKE
XapaKTepU3yeTCsl OJAMHAKOBBIMU 3HAUEHUSMH KOHILIEHTPALMA pPEAreHTOB WM MPOAYKTOB,
TEeMIIepaTyphl, CKOPOCTH U APYTUX NAapaMETPOB IMpoliecca B 000 MOMEHT BPEMEHU;



r) €clIM NPOTEeKaHWE XHWMHUYECKOM peaklMy B MPOU3BOJIBHO BBIOPAHHOW TOYKE
XapaKTEepU3yeTCsd pPAa3HbIMU 3HAYEHUSMH KOHUEHTpPALMM pPEarecHTOB WM IPOAYKTOB,
TeMIlepaTyphl, CKOPOCTHU U JPYTUX apaMeTpoB Ipoliecca B 00beMe anmapara.

Bapuant Ne2

1. B kakux peakTopax (MAeaJbHOrO JIEHCTBHSI) BCE PEAreHTbl BBOJAT 1O Hayasa
pEaKIIMH, a BCE MPOIYKThI BBIBOAAT M3 HETO TOJBKO [0 OKOHYAHHUH Iporecca’?

a) PUC-H; 0) PUB-II;

B) PUC-II; r) PUB.

Bapuant Nel

2. [evictBurenbHoe Bpems npedbiBanus yactull B PUC-H siBnsiercs BennuuHoM

a) HECTy4YaltHOM BETMUYMHOM, 0) MUHUMAJILHOW BEJIMYMHOM;

B) MAaKCUMaJIbHOM BEJIMYMHOW;  T) CIy4ailHOM.

Bapuant Ne2

2. Kak B PUC-H Bo Bcex TOYkax peakUMOHHOTO OObEMa MEHSIIOTCS IMapaMeTphl,
XapaKTepu3yIollue Mnporecc (KOHIEHTPALMs PEeareéHTOB, CTENEHb IMPEBPAILECHUS, CKOPOCTb
peakuuu, TeMieparypa u zip.)?

a) BBIPABHUBAIOTCSI IOCTENIEHHO; 0) MTHOBEHHO BBIPaBHUBAIOTCS,
B) YMEHBILIAIOTCS,; I') YBEIUYUBAIOTCA.
BapuanTt Nel

3. Kak Ha3biBaeTcsl peakTop (MIaealbHOTO JNEWUCTBUS), KOTOPBIA MPEACTaBIsSET COOOM
JUTMHHBIN KaHall, 4epe3 KOTOPbIN peakIIMOHHAs! CMECh ABMUKETCS B TIOPIIHEBOM PEKUME
a) PUC-H; 6) PUB-II;
B) PUC-IT; r) PUB.
Bapuant Ne2
3. B kaxnpiii ganubiii MmomeHT BpemeHu B PUC-II mapamerpsl (KOHIIEHTpAIHs
pEeareHToB, MPOAYKTOB, CKOPOCTh PEAKIIMH U T.J.) B 00bEME peaKkropa
a) pa3JIM4HbIC; 0) OIMHAKOBHIE;
B) YBEJIMYUBAIOTCS; T') CHAuaJla yMEHBIIIAIOTCS, 3aT€M YBEIMUUBAIOTCS.
BapuanTt Nel
4. EMKOCTHBIC ammaparbl C TEpeMENIMBAHUEM MEXaHUYECKOM MEIIaNIKONH WU
HUAPKYISIIIUOHHBIM HACOCOM, Ha3bIBAIOTCSA
a) peakTopbl BHITECHEHUS; 0) aquabaTHUeCcKue PeaKTophl;
B) PEAKTOPBI HEMPEPHIBHOTO JIEUCTBUSA;  T') PEAKTOPHI CMEILICHHUSI.
Bapuant Ne2
4. YeM nocTuraeTcs MOHMXEHUE IHEPTETUUECKUX 3aTpat?
a) MOBBIIIIEHUEM THIPABINYECKOTO COTPOTUBRIIEHHS PEAKTOPA U YIIPOILIEHUEM KOHCTPYKIHH;
0) MOBBIIICHUEM THIPABINYECKOTO COMPOTUBIICHUS PEAKTOPA,;
B) CHIDKEHHEM TUIPABIIMUECKOTO COIIPOTUBRIICHUS PEAKTOPA U YCIIOXKHEHUEM KOHCTPYKIIHY,
I') CHWYKEHUEM TUPABINYECKOTO COMPOTUBIIEHHS PEAKTOPA U YIIPOIIEHUEM KOHCTPYKIIUU.



Bapuant Nel
5. Kakasg mnpruyrMHa OTKIIOHEHHsS B PEAJBbHBIX PEAKTOpax OT HACAJBbHOIO peEXHUMa
BbI3BaHA M3-3a KOH(UTYypalMyd PEaKIMOHHOTO MPOCTPAHCTBA OTCYTCTBUEM OJMHAKOBOU
JOCTYITHOCTH PEaKIIMOHHOM CMECH K JII0001 TOUKH peakTopa?
a) 3aCTOMHBIC 30HBI;
0) HUPKYISIUOHHBIE TOTOKH;
B) HEOJHOPOAHOCTh PACIPE/ICSICHHs TTOTOKA;
I') pacnpe/ieJieHue BpeMeH! NpeObIBaHUSI.
Bapuant Ne2
5. PexxuM paboThl peakTopa Ha3bIBAIOT HECTAIMOHAPHBIM,
a) eclii B BBIOPAHHON TOYKE MPOUCXONAT W3MEHEHHUS MapamMeTpOB XHUMHUYECKOTO
mpoiiecca o 00beMy peakTopa Mo TOMY I HHOMY 3aKOHY;
0) ecau B MPOU3BOJBHO BBIOPAHHOM TOUYKE MPOUCXOISAT H3MEHEHHUsI MapameTpoB
XUMHYECKOTO MpoIiecca BO BPEMEHHU 110 TOMY UJIM HHOMY 3aKOHY;
B) €CJIM B MPOU3BOJLHO BBHIOPAHHOW TOUKE HE MPOUCXOIAT MU3MEHEHHS MapaMeTpOB
XUMHYECKOTO Mpol1ecca BO BpEMEHH 110 TOMY WM UHOMY 3aKOHY;
I') €CJIi B MPOU3BOJILHO BBIOPAHHON TOYKE HE MPOUCXOAAT M3MEHEHUs IapaMeTpoB
XUMHUYECKOTO IMPoIiecca Mo 00beMy peakTopa Mo TOMY UM HHOMY 3aKOHY.
BapuanTt Nel
6. B xakux peakTopax BC€ OTAEIbHBIC CTAAUU MPOILIECCa XUMUUYECKOTO MPEBPAILICHUS
BelllecTBa (Mofaya pearupyrolyx BEIIECTB, XHMHUYECKash peakius, BbIBOJ TOTOBOTO
MPOAYKTa) OCYIIECTBISIOTCS MapalieIbHO, OJHOBPEMEHHO?
a) B peakTopax HeMpepbIBHOTO JACHCTBUSA;
0) B peakTopax MepruoANIECKOTO JICHCTBUS,
B) B PEaKTOpax MOJYHENPEPHIBHOTO (MTOIYIEPUOANUECKOTO) NCUCTBUS;
I') B peaKkTopax UealbHOTO CMEIICHUS.
Bapuant Ne2
6. TpyOuarbie anmaparhl, IMEIOIINE BU YUTMHEHHOTO KaHaIa Ha3bIBAIOTCS
a) peaKTOpbl BHITECHEHUS; 0) annabaTuuecKue peaKTophbl;
B) PEAKTOPBI HEMPEPHIBHOTO JIEUCTBUSA;  T') PEAKTOPHI CMEILICHHUS.
BapuanTt Nel
7. B pasuble mMoMeHTbl BpemeHu B PUC-II ycrnoBusi (KOHIEHTpalus pearcHToB,
MPOJIYKTOB, CKOPOCTh PEAKIINU U T.1.)

a) pa3JInyHbIE; 0) OIMHAKOBHIE;
B) YBEITMYHUBAIOTCS; I') CHauaja yMEHbBINAIOTCS, 3aTEM YBEIHMUNBAIOTCA.
Bapuant Ne2

7. B Kakux peakropax BCe OT/IEJIbHBIE CTUH ITPOTEKAIOT MOCIIEIOBATENLHO, B Pa3HOE BPEMSI
a) B peakTopax HENpEepPbIBHOTO JECUCTBUS;

0) B peakTopax MepUOANIECCKOTO JEHCTBUS;

B) B PEAKTOpAaxX MOJIYHENPEPHIBHOTO (TOJIYIIEPUOIMUECKOTO) IEUCTBUA;

I') B peaKkTopax ueaJbHOrO CMEIICHHUS.



Bapuant Nel

8. Peaktopbl, B KOTOpBIX TEIJIOBOW J(P(PEKT XUMHUECKOW pEaKUUH YaCTUYHO
KOMIICHCUPYETCSI TEIUIOOOMEHOM C OKpYXalollled Cpelod, a YacTUYHO pPacXoJyercs Ha
BHYTPEHHUI TEII000MEH, Ha3bIBAIOTCS

a) anadaTHYEeCKUMHU PEAKTOPaAMHU;

0) peakTopaMH C MPOMEKYTOUHBIM TEIJIOBBIM PEKUMOM;

B) H30TEPMHUECKIUMH PEAKTOpaMH,

') peaKTOpaMH CMEIIICHHUS.

Bapuant Ne2

8. Kakas mpuymHa OTKJIOHEHHS B pEabHBIX PEAKTOpax OT HJACAIBHOIO PEKHUMa
BbI3BaHA HEPABHOMEPHOCTHIO BXO/1a PEAKIIMOHHON CMECH B pEeaKkTop?

a) 3aCTOMHBIC 30HBI;

0) HUPKYISAIUOHHBIE TTOTOKH;

B) HEOJJHOPOJHOCTh pacipeieICHUs] MOTOKA,;

T) pacrpeneeHue BpeMeHU peObIBaHNUs.

BapuanTt Nel

9. BribepuTe OTBET Ha BONPOC: KaKHe TPEOOBAaHUS NPEABSBIAIOTCS K XUMUYECKUM
peakTopam?

a) MakcuMallbHasi TPOW3BOAUTENIHHOCTh M WHTEHCUBHOCTH PaOOTHI, BBICOKHN BBIXOI
MPOyKTa U HAauOOJIbIIIAsl CEIEKTUBHOCTD MTPOLIECCA, MAKCUMAIILHBIE SHEPTETUUECKUE 3aTPaThl HA
MEPEMEILIMBAHNE U TPAHCIIOPTHPOBKY MaTEpHAJIOB YEPE3 PEAKTOp, JIETKas YIPaBISIEMOCTb U
0e30MacHOCTh padOoThl, HU3KAsk CTOMMOCTb U3TOTOBJIEHUS PEAKTOPA U €T0 PEMOHTA;

0) MakcuMaibHas TPOWU3BOIUTEIIBHOCTh M WHTCHCHBHOCTH PaOOThI, BBHICOKHUIN BBIXO]I
NPOAYKTa U HAauOOJbILAs CEJIEKTUBHOCTh MPOLIECCa, MUHUMAIbHBIE YHEPIETUUYECKUE 3aTPaThl
Ha MepeMeIIMBaHie U TPAHCIIOPTUPOBKY MaTepHajioB YEPE3 PEAKTOp, JIETKas yIpaBiIsieMOCTb U
0e301acHOCTh pabOoThI, BEICOKAsi CTOMMOCTD U3TOTOBJIEHHS PEAKTOPA U €70 PEMOHTA,

B) MakKCUMaJIbHas TPOU3BOIUTEIBHOCTb W WHTEHCHUBHOCTH PaOOThI, BHICOKHI BBIXOJ
MPOAYKTa U HAuOOJbIIAsl CENEKTUBHOCTh MPOLECCa, MUHUMAIbHBIE SHEPIeTUUECKHUE 3aTpaThl
Ha NIepeMEIIMBaHUE U TPAHCHOPTUPOBKY MaTepHalIOB YE€PE3 PEAKTOp, JETKasi yIpaBiIsieMOCTb U
0e30macHOCTh pabOoThl, HU3Kasi CTOMMOCTb U3TOTOBJICHUS pEaKTOpa U €r0 pEMOHTA,

I') MakCUMaJbHas MPOU3BOAUTEIBHOCTh U MHTEHCUBHOCTb PabOThI, BHICOKHM BBIXOJ
NpOAyKTa W HauOOJbIIAsl CEJIEKTUBHOCTh IPOIeCCa, MHUHHUMAJbHbIE SHEPreTHUYeCKHe
3aTpaThl Ha TEpEeMEIIMBaHWE W TPAHCIOPTUPOBKY MaTepUajoB UEpe3 peakTop, Jierkas
YIPABIIEMOCTh U 0€30M1aCHOCTh PadOTHI.

Bapuant Ne2

9. PeakTopbl, B KOTOPBIX OTCYTCTBYET TEIUIOOOMEH C OKpYXKalollel Cpenou,
Ha3bIBAIOTCS

a) agnabaTHYeCKUMH peakTOpaMu;

0) peakTopamMu ¢ IPOMEXKYTOUHBIM TETNIOBBIM PEKUMOM;

B) U30TEPMHUECKIUMH PEAKTOpaMH,

') pEaKTOpaMH CMEILICHHUS.



Bapuant Nel

10. Jnist KakuxX MpOIEeCCOB NpeIHAa3HAYEH, PEaKTOP, U300paKEHHbIH HA pUCYHKE?

T 5

a) peaKkTopbl AJI1 TOMOT€HHBIX MPOIIECCOB,;
0) peakTopbl AJIsi TETEPOreHHBIX MPOLIECCOB C TBEPAOH (a3oii;

B) PEaKTOPbI AJIA Ia30-KUAKOCTHBIX I'CTCPOIrCHHBIX ITPOICCCOB,

') pEaKTOPbI Il TETEPOreHHO-KATATMTUYECKHUX ITPOLIECCOB.

Bapuant Ne2

10. JInst kKakux MpoIeCCOB MpeTHA3HAYEH, PEAKTOP, 300paKEHHBIN HAa PUCYHKE?

a) peaKkTopPbI JJI TOMOT€HHBIX MPOIIECCOB,;
0) peakTophbl I TETEPOTCHHBIX MPOIECCOB C TBEPIOH (ha3oi;
B) PEAKTOPBI IJIs Fa30-KUJKOCTHBIX T'€T€POT€HHBIX MTPOLIECCOB;

I') PEAKTOPbI JJI FETEPOr€HHO-KaTaIUTHYECKUX MPOLECCOB.

IIkaJbl oleHKH 00pa30BaTeJIbHBIX 10CTHKEHU I
IIIkana OEeHKH BXOAHOI0 KOHTPOJIA:

3aureHo: 3aaHNe BBINOJHEHO BEPHO, CIAHO B YCTAHOBJICHHBIE CPOKU
He 3auteHo: 3agaHue He BBINOJIHEHO, BBIOJIHEHO C OIIMOKaMH, KOTOpbIe TpeOyeTcs

HCTIPaBUTh, WU CJIAHO MOCJIE YCTAaHOBJIIEHHOTO CpOKa
Ikana oneHkH, 3a1a4, TECTa, KOHTPOJbLHOM Pad0THI (B IIPOIEHTAX):

IIpoueHTsl TpeGoBanus K 3HAHUSIM

100-85 OTBeTHl Ha IMOCTaBIICHHBIE BOIMPOCHI TOJIHBIC, YETKHE M pa3BepHyThle. PemeHus 3amay
JIOTUYHBI, IOKA3aTeIbHbl U JEMOHCTPUPYIOT aHATUTHYCCKUAE U TBOPYECKUE CIIOCOOHOCTH
CTyZIeHTA.

84-70 JlatoTcsi TONHBIE OTBETHl HAa MOCTABICHHBIE BOMNpPOCHL. [loka3aHO yMeHHE BBIACITH
NPUYNHHO-CJIC/ICTBEHHbIC CBSI3M. [IpW pelIeHHH 3aj1a4 JOMYIISHbl HEe3HAYMTEIbHBIC
OLIMOKH, UCTIPABICHHBIE C TOMOIIBIO «HABO/ISIINX)» BOITPOCOB MPETIOIABATEIS.

69-60 OTBeTHI Ha BOIIPOCHI U PEIICHUS MOCTABIICHHBIX 3a/1a4 HEJOCTATOYHO IMOJIHEIC. JIoruka u

MOCJICAOBATCIIbHOCTL B PCUHICHUH 3ada4 HUMCHOT HApYIICHHA. B otBetax OTCYTCTBYIOT
BBIBObI.

OL[CHKI/I 6 bannax BBICUATHIBAIOTCS IMyTEM IPOU3BCACHHUA BCIMYNHBI BBICTABJIICHHOTO

IMPOHICHTA JJIs1 KOHKPCTHOTO BHUd TCKYIICT'O KOHTPOJI Ha IPCABAPUTCIBHO BBIACJICHHOC IJIA

HEro KOJIMYECTBO 0asuioB (B Mpejieax pasjena).
OueHnBaHME CTyJ€HTa HA 3a4eTe € OLWEHKOW MO0 AUCHUIUIMHE «XUMHUYECKUE




PEaKTOPhI»:

Baunbl
(utoroBon OcBoenne
. . . TpeGoBanusi K 3HAHUAM
PEUTHHIOBOH | KOMIIeTeHIHi
OLICHKH)
100-85 [IponBunyThli | OTBETHI HA TIOCTABJICHHBIC BOMPOCHI IOJHBIC, UYETKUE W
YPOBEHb pasBepHyTble. PemeHuss 3amad  JOTMYHBIL, JOKa3aTeNbHbI |
JNEMOHCTPUPYIOT ~aHAJUTUYECKHE H TBOPUYECKHUE CHOCOOHOCTH
CTYJCHTA.
84-70 Cpennwuii JlaroTcsi TIOJTHBIE OTBETHI Ha IOCTaBJICHHBIC BONpOCHL. [lokazaHo
YPOBEHb YMEHHUE BBIIENATh NMPUUYMHHO-CIICACTBEHHBIE CBs3H. [Ipu perienun
3aja4 JIONMYyIICHBl HE3HAYUTENbHBbIC OIMUOKH, HWCIPABICHHBIC C
MIOMOIIBIO «HABOJISIINX» BOIPOCOB MPEMOAABATEIS.
69-60 bazoBsrii OTBeTbl Ha BONPOCHI M  pEIIEHUS TOCTABICHHBIX 3ajad
YPOBCHB HEJIOCTaTOYHO IMOoJIHbIe. JIOrHKa U MOCIIeI0BaTeIbHOCTD B PEIICHHN
3aJ]a4 IMEIOT HapymeHus. B oTBeTax OTCYyTCTBYIOT BBIBOJIBI.

Crynent, nonyuuBiiuit MmeHee 60% oT MakcUMabHOTO 0Oasuia 3a pa3faen AUCIUTLTUHbI
WJIU TIPOMEKYTOUHYIO aTTECTAIMIO, CUUTACTCSI HEATTECTOBAHHBIM O TAHHOW TUCIUILINHE.

HToroBas olleHKa BBICTABIISIETCS] TyTEM MEPEeBO/ia HAOPAHHBIX OAJIJIOB B COOTBETCTBUU
CO CJIEIYIOIICH TaOIUIIeH:

O1reHKa 0 5-0anIbHOM MIKale (el GEmIos 52 PR o Onenka ECTS
DK3aMEeH
5 — «omauunoy 90-100 A
85-89 B
4 — «xopouio» 75-84 C
70-74 D
3 — «yoosemeopumenbHo» 65-69
yoosnemeopumen 60-64 E
2 — «Hey0081emeopUMeNbHOY Memnee 60 F

YuebHO-MeTOAUYEeCKOe U HHPOPMAIITMOHHOE o0ecriedeHue Y4eOHO TUCIUTITUHBI
OcHoBHas nuTeparypa
1. Kopertiiea A K., IletbkoB B.W. Xumnueckue peaktopbl: BBeneHue B TEOpUIO U
MPaKTUKY : yueOHoe nocoodue. - CII6 : M3ngatenbcrBo «Jlanby, 2019. - 112 ¢. — Pexum
noctymna : https://e.lanbook.com/reader/book/113903/#109
2. Tlonos 0. B. Xumuueckue peaktopsl (Teopus XUuMUYECKUX MPOIECCOB U

peakTopoB) : yaeOHoe nocooue. - Bonrorpan : BonrI'TY, 2015. - 240 ¢. — Pexum goctyna
. https://e.lanbook.com/reader/book/157211/#3
JlomosHUTENBHAS JIUTEPATYPA
3. bapanos /[.A. [Iporeccel 1 anmaparbl XUMUYECKOM TEXHOJOTUH : yueOHuK. - CII6 :

HU3nmareanpcTBO «JlaHpy, 2020. - 408 c. — Pexum JocTyna:
https://e.lanbook.com/reader/book/130186/#4

4. 3yb6oa H.I'. Xummueckue peaktopel / MeToa. yKka3aHUsST K BBITOJHEHHUIO
npakTuyeckux padot 1, 2, 3. Anpobarus, 2020.

5. Kypnan «Tpyast BI'TY. Xumuss u TEXHOJOTUS HEOPraHUYECKUX BELIECTBY». -
Pexxum nocryna : https://e.lanbook.com/journal/2484



https://e.lanbook.com/reader/book/113903/#109
https://e.lanbook.com/reader/book/157211/#3
https://e.lanbook.com/reader/book/130186/#4
https://e.lanbook.com/journal/2484

IIporpammHuoe o0ecnieuenue u MHTEepHET-pecypcehI:

[Ipouiecc peanusaiu 00pa3oBaTEeIbHOM MPOrpaMMbl OOECeYeH HEe0OXO0AUMbIM

KOMIUJIEKTOM JIMIIEH3UOHHOTO MporpaMMHoro obdecneuenus: « Wordy, «Power Painty.
MarepuajJbHO-TEXHHYECKOE O0ecneyeHue y4eOHOM QU CUUIITIMHbI

JlekUMOHHBIE  3aHATHS  MPOBOIATCA B CIECHHAIM3UPOBAHHBIX  AyJIUTOPHSIX,
OCHAILIEHHBIX MYJbTUMEIUNHBIM O00OOpyAoBaHUEM. lIpakTuueckue 3aHATHS TPOBOJATCA B
ITUX K€ ayJUTOpUAX C IOCEUIEHUEM JIabOpaTOpHil, OCHAIICHHBIX CTAaHJAAPTHBIMU
KOMIUJIEKTaMHU OT€YECTBEHHBIX U 3apyOEKHBIX MPUOOPOB U YCTAHOBOK. MylbTUMEANINHBIN
KypC JIEKIHH, BUACODUIbMBI, MAKEThI U MJIAKATHI.

Y4eOHO-MeTOAMYECKHE PEKOMEHIAIUN JJIsl CTY/IEHTOB

1. Yka3zanus 115 npoCiIylIMBaHUs JEKIIHMA

[lepen ©HauyanoM 3aHSATHI BHUMATEIBHO O3HAKOMUTHCA C YYEOHBIM IJIAHOM
MIPOBEICHMSI JIEKIIUI U CIIMCKOM PEKOMEH/I0BAHHOM JIUTEPATYPHI.

[lepen mocemieHreM O4epeaHON JIEKIUU OCBEKUTH B MAMSITH OCHOBHBIE KOHUEMLWU
MPOMJIEHHOTO paHee Marepuana. [loAroToBUTP TMpU  HEOOXOAUMOCTH  BOIPOCHI
npenogasatento. He Hao onacaThcesi, 4TO BOIPOCHI MOTYT OBITh IPOCTHIMH.

Ha nexkuuu ocCHOBHOE BHHUMAaHME CJEIYET yAEHATh HE (OpMyIaM U MaTeMaTHYECKUM
BBIKJIAJIKaM, a COJICPKAHUIO N3YyYaeMBbIX BOIIPOCOB, ONPEIEICHUSAM U TOCTAHOBKAM 33/1a4.

B npouecce m3yuyeHus JEKIHMOHHOIO Kypca HEOOXOAMMO MO BO3MOXKHOCTH YacTO
BO3BpPAILIATECS K OCHOBHBIM IMOHSATUSAM M METOAAM pEIIeHHs 3anad (3eCb BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUN CTY/IEHTOB).

XKenaTenbHO UCMONB30BATh KOHCIEKTHI JIEKIMI, B KOTOPBIX MCHOJB3YETCS MPUHATAS
npenojaBaTesieM CUCTeMa 0003HaYeHUI.

s Gosiee moJIpoOHOrO M3y4yeHUs Kypca cleAayeT padoTarh ¢ PEeKOMEHIOBaHHBIMU
JTUTEPATYPHBIMU UCTOYHUKAMH U BHOBb MOSIBJISIOIIMMUCS UCTOYHUKAMU.

2. Yka3zaHus 14 y4acTHUsl B IPAKTUYECKUX 3aHATHSIX

[lepen mocelnieHMeM MNPAKTUUECKUX  3aHATHA YACHHTb TEMY M CaMOCTOSATEIbHO
M3YYUTh CBA3aHHBIE C HEW MOHATHUS U METO/IbI PEIICHHS 3aau.

[lepen pemieHueM 3agad aKTUBHO Y4YacTBOBAaTh B OOCYXKIEHUHM C TMpPENojaBaTeieM
OCHOBHBIX MOHATHM, CBSI3aHHBIX C TEMOM MPAKTUYECKOTO 3aHSATHU.

B mpouecce pemenns 3aaad BECTH AMCKYCCHIO C MPENOAABATENEM O MPAaBHIBHOCTH
MIPUMEHEHUS METO/IOB UX PEILEHUS.

[Io BO3MOXXHOCTH CaMOCTOSITENIBHO JOBOJWUTH PELIEHUE MNpeiaraéMbIX 3a1ad [0
OKOHYATEJIbHOTO UTOTA.

B KkoHIlE TPaKTUYECKOTO 3aHSATHS MPU HEOOXOAMMOCTU BBISICHUTH Yy MpENoAaBaTes
HESICHbIE BOTIPOCHI.

OCHOBHBIE Pe3yJIbTaThl BHITOJIHEHUS pabOThl HEOOXOAUMO pacrevaTaTh.

3.YkazaHust 17151 BEITIOJIHEHUS CAMOCTOSITEIbHON PabOTHI

[TonyunTs y mnpenopaBaTens 3aJaHUE W CIMCOK PEKOMEHIOBAaHHOW JIMTEpPaTypHI.
N3yueHne TeopeTUYECKUX BOIPOCOB CIEAYET NPOBOAUTH IO BO3MOKHOCTH CAMOCTOSTEIIBHO,
HO MPU 3aTPYAHEHUSIX 00pallaThCs K MPENnoAaBaTeNto.



[ToAroTOBUTH MUCEMEHHBIN OTUYET O MPOAETaHHOM padoTe.

[Ipu BbImoONHEHUH (POHTANBHBIX 3aJaHUN O YCMOTPEHHUIO MpernojaBaresnis padora
MOXXET OBITh OIlCHeHa 0e3 MUChMEHHOIO OTYeTa Ha OCHOBE OTBETOB Ha KOHTPOJIbHbBIC
BOIIPOCHI, PU YCIOBUU aKTUBHOM CAMOCTOSITEILHOM paOOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJIbHBIE BOMPOCHI.

MeToanuyeckue peKoMeHIaluu JJId penoaaBaresiei

1. Yka3zanus 11 npoBeAeHUs JIEKIUN

Ha nepBoii BBOJHOM JEeKIMK cAeaTh OOHIM 0030p coAepKaHUs Kypca U OTMETHUTh
HOBBIE METOJBI M MOJXOJbl K PELICHHUIO 33]a4, PacCMAaTPUBAEMBIX B Kypce, TOBECTH O
CTYJIEHTOB TpeOoBaHus kadeapbl, OTBETUTh HA BOMPOCHI.

[Ipy moaroroBke K JEKIMOHHBIM 3aHATUSIM HEOOXOJUMO MpOAYyMaTh IUIaH €ro
IIPOBEJCHHUSI, COAECP/KAHUE BCTYIMTEIBHOM, OCHOBHOM M 3aKJIIOYMTEIBHOW YacTU JICKLHWH,
O03HAKOMUTHCSI C HOBUHKAMHM Y4YE€OHOM M METOJMYECKON JUTepaTypbl, MyOIUKaAIUSIMU
IIEPUOANYECKON TE€YaTH MO TEME JIEKHMOHHOIO 3aHATUA. [lepeln W3n0KeHHeM TEeKyLIEero
JIEKIIMOHHOTO MaTepualia HaOMHUThL 00 OCHOBHBIX UTOTAX, JOCTUTHYTHIX Ha MPEAbITYIINX
nekiusax. C 3TOH 1UEenpl0 33JaTh HECKOJBKO BOIPOCOB ayJIWTOPUA U OCYIIECTBUTH
BBIOOPOYHBIN KOHTPOJIb 3HAHUS CTYACHTOB.

B xoae JNEKIMOHHOrO 3aHATHUSA MperojaBaTelb JOHKEH Ha3BaTh TeMy, y4eOHbIe
BOIIPOCHI, 03HAKOMHUTH CTYAEHTOB C MEPEYHEM OCHOBHOM M JOMIOJIHHUTEIBHOW JIMTEPATYPHI
o teme 3aHATHs. PackpbiBasi cojep)kaHue y4eOHBIX BOIPOCOB, aKIEHTUPOBATH BHUMAHUE
CTyICHTOB Ha OCHOBHBIX KaTEropusiX, SIBJICHUAX M Tpolieccax, OCOOEHHOCTAX HUX
MpOTEKaHUsl. PacKpbIBaTh CYIIHOCTh U COJIEPKAHUE PA3IUYHBIX TOYEK 3PEHUS] U HAYYHBIX
MO/IXO/I0B K OOBSICHEHUIO TE€X WJIM UHBIX SBJICHHUMA U MPOIIECCOB.

Crnenyer apryMeHTUpPOBAaHO OOOCHOBATh COOCTBEHHYIO TIIO3ULMI0O IO CIOPHBIM
TEOpEeTUYeCKUM BompocaM. [IpuBoauTh mnpumMepbl. 3aiaBaTh MO XOJAYy HU3JIOKEHUS
JEKIIMOHHOTO MaTepuajga PUTOPUYECKHE BOINPOCHI M CaMOMY JaBaThb HA HUX OTBET. JTO
CIIOCOOCTBYET aKTUBU3AIMU MBICIUTEIbHON JEATeIbHOCTH CTYJICHTOB, MOBBIIMICHUIO HX
BHUMAaHWs M HMHTEpPEca K MaTepually JEKIUH, €€ conaepxanuro. lIpenomaBarens noipkeH
PYKOBOJUTH pabOTOM CTYJEHTOB 10 KOHCHEKTUPOBAHUIO JIEKIIMOHHOIO MaTepuana,
MOTYEPKUBATH HEOOXOIMMOCTh OTPAXKEHHUSI B KOHCIIEKTAaX OCHOBHBIX MOJIOKEHUN U3ydaeMoit
TEeMbI, 0CO0O BBIICIAS, KaTEropualdbHBIM ammapar. B 3akiIouWTEeNbHON YacTH JIEKIIUU
HE00Xx0oanuMO CHOPMYITUPOBATH O0IIKE BHIBOJBI 110 TEME, PACKPHIBAIOIINE COACPIKAHNE BCEX
BOIIPOCOB, MTOCTABJICHHBIX B JICKITUU. OOBSIBUTH TUTAH 0YEPETHOTO MPAKTUIECKOTO 3aHATHUS,
JaTh KpPAaTKUE PEKOMEHJALUWH [0 MOJATOTOBKE CTYAEHTOB. ONpPEAENIUTh MECTO U BpPEMs
KOHCYJIbTAIIMM CTYJICHTaM, MOKEJIaBIIIUM BBICTYIIUTD C JIOKJIaJlaMH U pedepaTaMu.

Ha nocnenneit nekiuu yAaenutb BpeMs Juisi 0030pa HauOoJiee BaKHBIX MOJIOKEHUH,
PaCCMOTPEHHBIX B Kypce.

2. Yka3zaHus 715l IPOBEJCHUS MPAKTUYECKUX 3aHATHI

YeTko 0003HAYUTH TEMY MTPAKTUYECKOTO 3aHSATHUA.

OOCyIuTh OCHOBHBIC TTOHSITHUS, CBA3aHHBIE C TEMOM MPAKTUYECKOTO 3aHSITHS.



B mnponecce peuienust 3agad BECTH JAMCKYCCHUIO CO CTYAEHTaMU O IPaBUJIbHOCTH
INPUMEHEHUS TEOPETUUECKUX 3HAHUII.

OtMmeuats CTyIEHTOB, HanOOJIee aKTUBHO YYAaCTBYIOIIMX B PEILIEHUN 3a0a4 U JTUCKYCCHSIX.

B KOHIIe pakTH4ecKoro 3aHATHS 33/1aTh Ay JUTOPUU HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3.YKka3aHus 10 KOHTPOJIO CAMOCTOSTEIbHON paOOThI CTY/IEHTOB

[To ycMoTpenuto npernojgaBaress 3aJaHue Ha CaMOCTOSITEIbHYIO0 pab0OTy MOXKET OBITh
WHANBUAYAIbHBIM HIH (PPOHTATBHBIM.

[Tpu ncronb30BaHUK MHAMBUAYAIBHBIX 3a/1aHUN TPeOOBAaTh OT CTYAECHTA MHCbMEHHBIN
OTYET O MPOIETaHHON padoTe.

[Tpu npumeHeHMH (POHTAIBHBIX 33JaHUNA BECTU KOJUJIEKTUBHBIE OOCYXIEHHUS CO
CTYJEHTAMH OCHOBHBIX TEOPETUUECKHUX MOJIOKEHUH.

C uenpro KOHTPOJII KauyecTBa BBHINOJIHEHHUS CaMOCTOSTENbHOW paboThl TpeOoBaTh
WHJIUBUyaJIbHbIE OTYETHl (JOIMMYCTUMO BMECTO MHCbMEHHOIO OT4Y€Ta IPUMEHSTH
WHJUBUTyaJIbHbIE KOHTPOJbHBIE BOIIPOCHI).

[Iporpamma cocrtaBiieHa B cooTBeTcTBUM C TpeOoBanusmu OC HUAY MUDU u
y4eOHBIM IIJIAHOM OCHOBHOM 00pa30BaTENIbHOM MPOTPaMMbI 10 HAMPABJICHUIO TOJATOTOBKH
18.03.01 «XuMu4eckasi TEXHOJOTHSD.

Pabouyro mporpammy coctaBui @ JOLIEHT 3epHBIIIKMHA A.A.

Peuenzent noueHt ['epacumoBa B.M.
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[Tporpamma ogobpena Ha 3acenanun Y MKH 18.03.01 «XuMuueckasi TEXHOJOTHS» OT
15.11.2021 roma, mporokos Ne 2.
/Z/V g
[Ipencenarens yaeOHO-METOINYECKON KOMUCCHUH v Yepuora H.M.



