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Llesb ocBOCHUS TMCUUIIIIMHBI

Llenp mpenogaBaHus TUCIMILIMHBI SBISICTCS TOJMyYEHHWE 3HAHWNA, HEOOXOMUMBIX IS
TUTOJIOTBOPHOW TBOPYECKOM JeATeNbHOCTH OakanaBpa. [Jucuumuimia « XuMHUECKHE PeaKTOPbh)
(GOpMHUPYIOT TEXHOJIOTMYECKOE MHPOBO33pEHHE OaKaJaBpoB Uil WX IPOU3BOJICTBEHHO-
TEXHOJIOTMYECKOM 1 MPOEKTHO-KOHCTPYKTOPCKOM POPECCHOHATTLHOM eI TETbHOCTH.

3agaun HM3y4EeHUS IJUCUUIUIMHBL: H3ydeHHEe OCHOBHBIX IPUHLMIIOB OpraHu3aluu
XUMHUYECKOTO  TPOU3BOACTBA, €ro HEPAPXUYECKOW CTPYKTYpbl, METOJbl  OLIEHKHU
3G ()EKTUBHOCTH MPOU3BOJACTBA; OOIIME 3aKOHOMEPHOCTH XUMHUYECKHUX IPOLIECCOB;
OCHOBHBIE€ PEAKIMOHHBIE MPOLECCH U PEAKTOPhl XMMHUYECKOM TEeXHOJIOrMH. bakamaBp 1o
TUCHUIUTNHE «XUMHUYECKHUE PEAKTOPhD» JOJDKEH pemiarh MNpodeccHOHANbHbIE 33/Ja4d B
COOTBETCTBMM C  IPOU3BOJACTBEHHO-TEXHOJIOTMYECKOM,  HAyYHO-UCCIEI0BATEIbCKOM,
OpraHU3ALMOHHO-YIIPABIEHYECKON U MPOEKTHOM JESITEIbHOCTHIO.

N3yyenne MUCHUIIIMHBI JOJKHO OCHOBBIBATHCS Ha CIEAYIONIMX MpPOodeccroHaTIbHBIX
CTaHJapTax:

- 26.001. Cneumanuct 1o OOECHEYEHHIO KOMILJIEKCHOTO KOHTPOJIS IPOU3BOJCTBA
HAaHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX MAaTEPUAJIOB;

- 26.004. Cneumanuct mo NPOU3BOACTBY BOJIOKHHUCTBIX HAHOCTPYKTYPHPOBAHHBIX
KOMITO3UIIMOHHBIX MAaTE€pPUAJIOB.

MecTto aucuumiuHbl B ctpykrype OOII BO

Kypc «Xumunueckue peakTopbl» CBsi3aH ¢ HEOOXOJUMOCTbIO 3HAHUI OCHOB OOLIEH U
HEOPTaHUYECKON XUMHH, aHATUTHIECKON XUMUU U (PU3UKO-XUMUYECKUX METOJIOB aHaJIN3a,
OPraHMYeCcKON XMMUH, IIUPOKOE HCIOJIb30BAHUE, KOTOPHIX HE TOJIBKO HAET BO3MOYKHOCTH
HanOoJIee TOYHO BBIPA3UTh TEOPETUUYECKUE 3aKOHOMEPHOCTH, HO U SBJISIETCSI HEOOXOIUMBIM
WHCTPYMEHTOM UX YCTaHOBJIEHUs. TeopeTHyYecKue 3HaHUS W NPAKTUUYECKUE HaBBIKH,
MOJTYYEHHbIEC CTYJEHTaMH IIPU U3YYEHUU NUCIUIUIMHBI « XUMHUUECKHUE PEAKTOPHD», JOJIKHBI
OBITh MCIOJIb30BaHbl B MPOLIECCE M3YYEHHUS MOCIAEAYIOMMX AUCHMIUIMH: «O0opyaoBaHue
MIPOU3BOJICTB HEOPTAHUYECKUX BEIIECTBY, « T€XHOIOTHS MUHEPATBHBIX YI00OpEHUH, COJIeH U
meao4en», «XHUMUYECKas TEXHOJIOTHST HEOPraHWYECKHUX BEUIECTB. TEXHOJIOTHS CEpPbl U
CEPHOU KUCIIOTB», « TE€XHOIOTHS CBSI3aHHOTO a30Tay.

[Tocne u3yueHus AUCIUIUIMHBI BBITYCKHUKH JTOJDKHBI OBITH TOTOBBI K BBITOJTHEHHUIO
CIEAYIOIIUX TPYJIOBBIX (PYyHKIIHIA:

- A/06.6. Pa3paboTka NpenyioKeHUl MO KOMIUIEKCHOMY HCIHOJIb30BAaHUIO ChIPhSl U
YTHJIM3AI[UU OTXOJI0B ITPOU3BOCTBA;

- D/01.6. CoBepiieHCTBOBaHHE TEXHOJOTHH, MEXaHU3allusd W aBTOMaTH3aIlus
IIPOU3BOJICTBEHHBIX IIPOLIECCOB;

- A/01.6. TlpoBenenue aHamm3a ChIpbsA, MOTYy(PaOpPUKATOB M TOTOBOW MPOMYKIIHH
MPOU3BOJICTBA HAHOCTPYKTYPHUPOBAHHBIX KOMIIO3UIIMOHHBIX MAaTE€pPUAJIOB.

- B/02.6. IlpoBeaeHue >KCOEpPTU3bl TEXHUYECKUX JIOKYMEHTOB IPOU3BOJCTBA
HAaHOCTPYKTYPUPOBAHHBIX KOMITIO3UIIMOHHBIX MAaTE€pUaJOB HAa COOTBETCTBHE TPEOOBAHUSIM
BHYTPEHHETO PhIHKA U AKCTIOPTHBIM TPEOOBAHUSIM.



Komnerenuuu ody4yaromerocsi, popmupyemblie B pe3y/ibTaTe 0CBOCHUS M CHMILTHHBI

B mporiecce ocBoeHusT TaHHOW TUCIUIUIMHBI Y CTyJeHTa (DOPMUPYIOTCS CIEAYIONINE

KOMIICTCHIIMU:

— npodecCHOHATbHbBIE

Ko xommerenninn

HaumenoBanme KOMIICTCHII N

Nuaukatopel JOCTHXKEHUS KOMITETEHIIUU

[1K-2

CIOCOOEH UCIOJIH30BATH 3HAHHE
CBOMCTB XMMUYECKHUX JIEMEHTOB,
COCIMHEHMM U MAaTepUajIoB Ha UX
OCHOBE JJIS PeLeHUs 3a1a4
npogeccuoHaIbHON
JESATEIBHOCTH

3-I1K-2 3HaTh CBOMCTBA XUMHYECKHUX
3JIEMEHTOB, COCJUHEHUN U MAaTEpPUAJIOB HA UX
OCHOBE JIJIs1 COOJIIOICHHS TEXHOJIOTHYECKOTO
periiaMeHTa

V-IIK-2 YMeTh ucronn30BaTh 3HAHUSA
CBOICTB XMMHYECKUX DJIEMEHTOB,
COCIMHCHUH M MaTepUAJIOB HA UX OCHOBE JIS
perieHus 3a/1ay Mo BBITYCKY IPOIYKIIUU B
CTPOTOM COOTBETCTBHH C TEXHUYECKUMHU
TpeOOBaHUSMU

B-I1K-2 Bnagets HaBbIKaMH pa3paboTKH
MPEJIOKEHUS TI0 KOMIUIEKCHOMY
WCIOJIb30BAHUIO CHIPbS U YTUIIH3AIUU
OTXOJIOB MPOU3BOJICTBA

IK-7 Crnioco0eH npuHUMaTh 3-1IK-7 3HaTh TEXHOJIOTUU U CUCTEMBI
KOHKpETHbIE TEXHUYECKUE HKOJIOTMYECKOTO MEHEJKMEHTA IIPU
pelieHus npu pazpadboTke IIPOBEJICHUH UCTIBITAHUN C UCIIOJIb30BAaHUEM
TEXHOJIOTUYECKHUX IPOLIECCOB, TEXHUUYECKUX CPE/ICTB
BEIOMpaTh TexHUYeckue cpenctBa | Y-IIK-7 YMeTh BHIONTHITH pabOTHI 11O cOOpy
Y TEXHOJIOTHH C yYETOM Y HaKOIUIEHUIO IaHHBIX MIPH pa3paboTKe
9KOJIOTMYECKUX MOCIEACTBUN UX | TEXHOJOTHYECKHUX MTPOLECCOB
[IPUMEHEHH B-T1K-7 Bnagets HaBbIKaMH BbIOOpa

TEXHUYECKHUX YCTPONCTB U TEXHOJIOTUH C
YUETOM 3KOJOTHYECKUX MOCIEACTBUM UX
MPUMEHEHHUS JUI [TOATOTOBKU MTPOEKTA IJIaHa
MEPOIPUITHIH 110 UCTIOIb30BAHUIO CHIPhS B
JIOTIOJTHUTEIbHBIX MPOU3BOICTBEHHBIX LENSIX
3az[atm BOCIINTAHHUS, P€AJIN3yEMbIC B PaMKaxX OCBOCHUA JUCIHUILINH
Bosinieuenue B
Hanpasnenne | Coznanue ycioBui, Hcnonp30BaHnEe BOCIUTATENBHOIO Pa3HOIUIAHOBYIO
/uenmn o0ecrneurBaoImnX MOTeHIIMaja y4eOHOM TUCIUTUINHBI BHEYUEOHYIO
JESITEIbHOCTD
B-14 ¢dbopmupoBaHue Hcnonp30BaHnEe BOCIIUTATENBHOIO 1.Opranunsanus Hay4Ho-
ri1ry0oKoro MOTEHLIMaNa JUCIUIINH MPaKTUYECKUX
MTOHVMAaHHUS €CTECTBEHHOHAY4YHOTO U KOH(epeHIIUH 1 BCTpeY ¢
CONMAIIBHOW  poyH | o0mmenpodecCHOHATBHOTO MOYJIS BETYIIIUMH
npodeccun, JUISL: crenualncTaMu
MTO3UTUBHOM u | - GopMHpOBaHUS O3UTUBHOIO MpeAnpHUsATHI roposia u
aKTUBHOM YCTaHOBKHU | OTHOILIEHHS K MPO(eccCHr HHXKEHEpa | BeTepaHaMH aTOMHOM
Ha LEHHOCTH | (KOHCTPYKTOpPA, TEXHOJIOra), OTpaciIu.
n30paHHON IIOHMMAHHUS €€ COLUaIbHON 2. Opranuzauus u
CIELUAIbHOCTH, 3HAYMMOCTH U POJIU B OOLIECTBE, IPOBE/ICHUE MTPEIMETHBIX
OTBETCTBEHHOT'O CTPEMJIEHHS CJIEA0BATh HOPMaM OJIMMIINAJ U YYacCTHE B




OTHOIIEHHUS K | mpodeCCHOHATBLHOM 3TUKU KOHKYpcax

npo(eCCUOHATBHON | MOCPEICTBOM KOHTEKCTHOTO npo¢eCcCuOHATHLHOTO
NEeSATEIbHOCTH, 00y4eHus, peleHus MPaKTUKO- MacTepCTBa.
TPyLRy OPUEHTUPOBAHHBIX CUTYallHOHHBIX 3.Y4actue B €XKeroHbIX
3azay. AKLMAX CTYJACHUYECKUX
- (hopMUpPOBaHHS YCTOMYUBOTO CTPOUTEIIBHBIX OTPSA0B

uHTEpeca K mpodeccuoHanbHOMN
ESITEIILHOCTH, CIIOCOOHOCTH
KPUTHYECKH, CAMOCTOSITEIIbHO
MBICJIUTh, IOHUMATh 3HAYUMOCTh
npodeccuu nocpeIcTBOM
OCO3HAHHOT'O BbIOOpa TEMaTUKHU
MIPOEKTOB, BBIOJIHEHUS ITPOEKTOB C
nocJyenyromen myoanyHomn
Ipe3eHTaluen pe3yabTaToB, B TOM
qrciae 000CHOBaHHEM MX COLUAIbHON
U IPAaKTHUYECKOI 3HAYNMOCTH;

- opMUpOBaHUS HABBIKOB
KOMaHAHON pabOoThI, B TOM UUCIIE
pean3ay pa3InIHbIX MPOESKTHBIX
poneii (uaep, UCTIONHUTENb,
AQHAIUTHUK U Ip.) TOCPEICTBOM
BBIMIOJTHEHHS] COBMECTHBIX IIPOEKTOB.

CTpyKTypa u coaep:KaHue y4eOHOM TMCUUIIIMHBI
JlucuuiuinHa Mpenojaercs CcTyAeHTaM B 7-oM cemectpe. OOmias TpyJaoeMKOCTb
JTHMCIUILIMHBI COCTaBIIsIeT 4 3aueTHhIe equHUIEI, 144 ak. yaca.
Kanenaapublid mian

Ne | Ne HanmenoBanue pasaeia Buasbl yuednoit ATTecTa- Makcu
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1 1 | O6mue nomoxxeHus 10 2 - 8 YO 25
2 | Peaktopel C pasnuuHbIMHU | 44 4 - 10 | 30 3n
pexXUMaMU JBUKEHUSI CPEIbI T
2 3 | Peaktopsl ¢  pasnuusbM | 44 4 - 6 34 VO 25
TEIJIOBBIM PEXHMOM 3
4 | IIpombllIEHHBIE 46 6 - - 40 1{‘
XUMHUYECKHUE PEAKTOPBI
. 144 | 16 - 16 | 112 3ayer ¢ 50
Bujx npoMe:XyTO4HOI aTTecTANMU .
OLICHKOM
Coaep:xaHue JIEKIIHOHHOT0 Kypca
YuebHo-
TeMbl JeKUMH. Bceero
MeToauYecKoe
Bonpocskl, oTpadaTpiBaemMble Ha JIEKIHH 4yacoB
olecreyenune
1 2 3

OO0mme no10:KeHUsI 2 [1-3]
Knaccudukanus XMMHUECKUX PEAKTOPOB.
OcHOBHBIE TPEOOBAaHMSI K IPOMBIIIUIEHHBIM PEAKTOpPaM.




PeakTophl ¢ pa3IHYHBIMHM PEKUMAMU IBHIKEHHUS CPeabl 4 [1-3]
PUC nepuonnyeckuil.

PUC HenpepbIBHOTO JCHUCTBUA.

PHB HenpepbIBHOIO JEHCTBHUS.

Kackaxg PUC

PeakTopbl OJIyHENIPEPBIBHOTO JEHCTBHUS.
CpaBHEHHUE PEaKTOPOB PA3IUYHBIX TUIIOB
PeakTopbl ¢ pa3jIMYHBIM TEIIOBBIM PEKHUMOM 4 [1-3]
Knaccudukanus peakTopoB C Pa3IUYHBIM  TEIUIOBBIM  PEKUMOM.
[TonuTponuyeckuii pexum.

N30TepMUYECKUN PEXKUM.

AnmnabaTHdecKuil pexum

IpoMbIlTIEHHbIE XHMHYECKHE PEaAKTOPbI 6 [1-3]
PeaxTOpb! /U151 TOMOTEHHBIX ITPOLIECCOB.

PeakTopbl A7151 reTepOreHHbIX MPOLECCOB

PeakTopbI 115 TETEPOreHHBIX MPOIIECCOB C TBEPIOH (a3oid.
PeakTopb! 1151 Ta307KUIKOCTHBIX TETEPOreHHBIX MPOLIECCOB.

IlepeyeHb NPAKTHYECKUX 3AHATHH

YueOHo-
Tema mpakTH4YeCKOro 3aHATUA. Bonpocsl, Bceero
oTpadaTbiBaeMble HA MPAKTHYECKOM 3aHATHH 4acoB MeToHecioe
olecreyenue
1 2 3
Pacuer o0beMa XUMHUECKUX PEAKTOPOB 2 [4]
Pacuer marepuanpHOTO Oasianca 4 [4]
Pacuet KOHCTaHTBI CKOPOCTH XUMUYECKON peaKuu 4 [4]
TennoBbie pacyeThl XUMHUECKUX PEAKTOPOB 6 [4]
3aganus 1JIs CAMOCTOSAATEJILHOM Pad0ThI CTY/1€HTOB
Beero YueOHo-
Bomnpocsl 1J1si CaMOCTOSITETLHOT0 N3yYeHHs (3a]aHus) 4acoB METOIUYECKOe
olecreyenune
1 2 3
OO01ue MoJI0KeHHs 8 [1-3, 5]
AHa3 MPOIECCOB B XUMUYECKOM PEAKTOPE
PeakTopsbl ¢ pasjiIMYHBIMHA PEKUMAMH ABUKCHHUS CPeAbI 30 [1-3, 5]

MaremaTudeckoe MOICITUPOBAHKE MPOIECCOB B XUMHUYECKUX PEaKTOpax
Krnaccudukamuss MareMaTHU4ecKHX MOJENEH MpPOLECCOB B XUMHYECKUX
peakTopax

HewuneanbHble pexXKUMBI

OntuMm3aIs XUMUYECKOTO IPoIlecca B peakTopax

PeakTophl ¢ pa3IMYHBIM TENJIOBBIM PeKUMOM 34 [1-3, 5]
YpaBHEHHE TEITOBOTO OalaHca.

YcnoBus moaaepkaHust yCTOHYMBOTO pekuMa pabOThl peakTOpPOB.
Bbi0op THMA peakTopa ¢ y4eTOM TEIIOBOTO PEXHUMA.

Co3/1anre ONTHMAIBFHOTO TEINIOBOTO PEXKHMMA B PEaKTOPE
IpoMbIlJIEHHBIE XHMUYECKHE PeaKTOPhI 40 [1-3, 5]
PeakTopb! 17151 reTeporeHHO-KaTaIMTHIECKIX TPOLIECCOB.
bIoYHBIE KaTATM3aTOPbI

Oobpa3oBare/ibHbIE TEXHOJIOTMH
Peanuzamus ocBOeHHs] JAaHHOW AMCHMUIUIMHBI OOECHEYMBAETCS AOCTYNOM Ka)JI0TO
oOyyarorerocss Kk 0azaMm JTaHHBIX U OMOIMOTEYHBIM (DOHIAM, (POPMUPYEMBIM IO TOTHOMY
NEPEYHIO JUCUUIUIMH (MOAYJei) OCHOBHOW oOpa3oBarenbHOM porpammel. B BUTU HUAY
MUODU nericTByeT KOMIBIOTEPHBIE KIIACCHI, B KOTOPBIX IMPOBOJATCS 3aHATHUSA O PA3TUIHBIM



JUCUUIUIMHAM, B TOM YHCII€ M KJAacchl oOecrmeudeHbl AocTynoM kK cetu HHTepHer mis
CaMOCTOSITEIbHOM TOATOTOBKM CTyJAeHTOB. Ha kadeape wumeeTcss KOMIBIOTEPHI C
BO3MOXKHOCTBIO pa0OTBI B CHEIHUAIBHBIX MpOrpaMMax U JOCTyHma K COBPEMEHHBIM
npodeccuoHanbHbIM  0a3aM JaHHBIX, WH()OPMAIMOHHBIM CIIPABOYHBIM M IOWCKOBBIM
cucTeMaM, K TakKUM Kak 0asza JIaHHBIX NepUoanueckux uzganuid. Llenbo mpu 3ToM sIBIIsSIETCS
BbIPA0OTKA y CTYIEHTOB HABBIKOB M KOMIETEHIUH, MO3BOJIAIONIMX CAMOCTOATEIHLHO BECTH
HCCJIEI0OBATENHCKYIO U HAYYHO-TIEIarOTUYECKYIO paloTy.

[IpakTueckass MOATOTOBKAa MPH peau3alui Y4eOHOW UCUUILTUHBI OpPraHU3yeTCs
MyTEM MPOBEICHUS MPAKTUUECKUX 3aHITUHI, TPEAyCMaTPUBAIONINX YUaCTHE O0yUAIOUIUXCS B
BBITIOJITHGHUH OTJCNBHBIX JJIEMEHTOB palOT, CBSI3aHHBIX C Oyaymield mpodeccCroHaTbHON
JESATENBHOCTBIO.

[IpakTHyeckass MOATOTOBKA TaK)XE€ BKJIIOYAET B ce0s 3aHATHS JICKIIMOHHOTO THIIA,
KOTOpbIE  TpeaycMaTpuBalOT  mepenady  y4eOHoW  uHPoOpManud  OOydaroIIumcs,
HEOOXOMMMOW JIsl TOCHEAYIOIIEr0 BBIMOJHEHUS paboT, CBA3AHHBIX C Oymylieu
poecCUOHANbHOM IESITEIbHOCTHIO.

AyYIATOpHBIE 3aHATHS TPOBOJATCA B BHUAE JIEKIMH C wucnoiab3oBanueM I[IK wu
KOMIIBIOTEPHOTO MPOEKTOpa, MPAKTUYECKUX 3aHATUM, ¢ wucnoyib3oBanuem [IK mnpu
npoBefeHnu  pacdyetoB. CamocTtosiTepbHas paboTa  CTYACHTOB  MPOBOJUTCA  TOJ
PYKOBOACTBOM MNPENOAABATENEH, C OKa3aHUEM KOHCYJIbTAlM Y MOMOIIM NIPU MOATOTOBKE K
KOHTPOJIbHBIM pa00TaM, BBIMIOJIHEHUH JOMAITHUX 3aaHUM.

DoH/ OLICHOYHBIX CPEICTB

@DOHJT OIEHOYHBIX CPEACTB MO AWCIHUIUIMHE OOECIeYMBAET MPOBEPKY OCBOCHUS
IUTAHUPYEMBIX pPe3yJIbTaTOB 00y4YeHHUs (KOMIETCHIIM W WX WHIUKATOPOB) TOCPEICTBOM
MEpONPUSTUNA TEKYIIETO, PYOEKHOT0 U MPOMEKYTOYHOTO KOHTPOJISI 1O JTUCLUILIUHE.

CBsi3p MEXy POpPMUPYEMBIMH KOMIETEHIUSIMU U (HOpMaMU KOHTPOJISI UX OCBOEHUS

MpeCTaBJICHA B CJIEAYIOIICH TabuIle:

HanmMeHnoBaHue
No Konx n HauMeHOBaHWE HHIUKATOPa HawnmenoBanue

KOHTPOIUPYEMBIX o
n/m JOCTHKEHUS] KOMITETEHITU I OLICHOYHOT'O CPEJICTBA
pa3nenoB (TeMbl)

Bxo/1HOI KOHTPOJIb
3-IT1K-2 3HaTh cBOMCTBAa XUMHYECKHUX
3JIEMEHTOB, COCIMHEHN U MaTEPUAIOB Ha
HX OCHOBE JIJIsI COOIIOICHMS
TEXHOJOTHYECKOTO pErjiaMeHTa
V-IIK-2 YMeTh HCITOAb30BaTh 3HAHUS Bomnpocsl BXOgHOTO
CBOMCTB XMMHYCCKHUX 3JICMCHTOB, KOHTpOJIS (YCTHO)
COEMHEHUI U MaTepUaJIOB HA UX OCHOBE
JUISL pEUIeHUs 3a]1a4 10 BBITYCKY MPOIYKIINHU
B CTPOrOM COOTBETCTBUU C TEXHUYECKUMH
TpeOOBAHUSIMU

1 | BxoaHOI KOHTPOJIb

ATTecranus pas3ienoB, TEKYIIHN KOHTPOJIb YCIIEBAEMOCTH

1 OO01ue moJI0KEHNS B-IIK-2 Bnanets HaBbIKaMu pa3pabOTKH Pemenue 3agau
MPEIIOKEHNS 10 KOMIUIEKCHOM MMUCHbMEHH
PeaKTops! o | peioKke 0 KO €KCHOMY (THCEMEHHO)
WCTIOIB30BAHUIO CHIPBS U YTHIIU3AIIUN
pa3IUYHBIMU
OTXOJI0B MPOU3BOJICTBA TecT (MUCHMEHHO)

pPEKUMaMu  JIBUKCHUA

B-IIK-7 Bnanets HaBbIKaMu BBIOOpa YO
cpebl




TEXHUYECKUX YCTPOMUCTB U TEXHOJIOTUH C
Y4€TOM IKOJOTUYECKUX MOCIEICTBUM HX
MIPUMEHEHHUS JUIs TOATOTOBKH ITPOEKTa
IIJIaHA MEPOIPUATUN 110 UCTIOJIb30BAHUIO
CBIPBS B JIOMIOJIHUTEIBHBIX
MIPOU3BOJICTBEHHBIX LIEJIAX

3-1IK-7 3HaTh TEXHOJOTUH U CUCTEMBI
9KOJIOTUYECKOT'0 MEHEKMEHTA ITPU
MIPOBEJICHUH UCTIBITAHUM C UCTIOJIb30BAaHUEM
TEXHUYECKUX CPEJICTB

V-IIK-7 YMeTb BBITIOJHATH pabOTHI 11O
cOOpyY M HAKOIUICHUIO JAHHBIX MIPH
pa3paboTKe TEXHOJIOTMYECKUX MPOIIECCOB

PeakTopsl ¢ pa3nTu4HbIM
TEIJIOBBIM PEKUMOM

B-IIK-2 Bnaners HaBbIKaMu pa3pabOTKH
MPEAJIOKEHUS TTO KOMIUIEKCHOMY

IIpomsllIeHHBIE
XUMHUYECKHE PEAKTOPBI

WCIIO0Jb30BAHUIO ChIPbS U YTHIIM3ALUU
OTXOJIOB IPOU3BOACTBA

B-IIK-7 Bnanerp HaBbIKaMu BbIOOpa
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUH C
Y4€TOM IKOJIOTUUYECKUX MOCIIEICTBUM MX
MPUMEHEHHUS JJI MOJATOTOBKH ITPOECKTA
IJIaHA MEPOIIPHUATUN 110 UCTIOIB30BAHUIO
CBIPbS B IONOJTHUTEIbHBIX
MIPOU3BOJICTBEHHBIX IIEJIAX

3-I1K-7 3HaTh TEXHOJOTUH U CHCTEMBI
9KOJIOTUYECKOT'0 MEHEDKMEHTA TIPH
MPOBEJICHUU UCIIBITAHUM C UCIIOJIb30BAaHUEM
TEXHUYECKUX CPEJICTB

V-TIK-7 YMeTb BBINONHATE PabOTHI IO
cOOpYy U HAKOTUICHHUIO JaHHBIX TIPH
pa3paboTKe TEXHOJIOTHUECKUX MPOIIECCOB

Pemenue 3agau
(IMCBMEHHO)

Tect (mUCBMEHHO)
YO

[IpomMexxyTouHas arrectanus

3a4er ¢ OLEHKOM

[1K-2, TIK-7

Tect (MUCHMEHHO)

OIIbITA,

HepequL OCHOBHBIX ITOKa3aTesiei OOCHKH PC3YJIbTATOB, 3JICMCHTOB IIPAKTHYCCKOI'O

3HaHMM MW yMEHWHH,

IMOMICIKAIINX  BXOAHOMY,

MIPOMEXKYTOYHOM aTTECTAIUU

TEKyIIEMY KOHTPOJK U

HanmenoBanue
No Kon n HauMeHoBaHre HHAUKATOpa Pesynbrarel 00yueHus
KOHTPOJIUPYEMBIX
/o JTOCTHIKEHUS KOMIIETEHIINU 10 JUCLIUIUINHE
pa3enoB (TeMbl)
Bxo/1HOI KOHTPOJIb
3-IT1K-2 3HaTh CBOMCTBA XUMHUYECKUX
AJIEMEHTOB, COSJIMHEHN U MaTEPHAJIOB Ha
HAX OCHOBE JUISL COOJIFOIEHUS
TEXHOJIOTHYECKOTO periaMeHTa
o V-TIK-2 YMeTh Ucnois30BaTh 3HAHUA
1 | BXoagHOIi KOHTPOJb

CBOMCTB XUMHUYECKUX IJICMEHTOB,
COCTMHEHUN 1 MaTepHaiOB HA UX OCHOBE
JUTSL PEIICHUS 33]1a9 110 BBITYCKY MPOIYKITUN
B CTPOTOM COOTBETCTBHH C TEXHHUYECKUMU
TpeOOBaHUSIMU

ATTecTanus pa3enoB, TEKYIUH KOHTPOJIb YCIIEBAEMOCTH




OO0LMe noJI0KEHUS

PeaxTopsl c
Pa3IMYHBIMU
peXUMaMU  IBUIKCHHUS
Cpensl

B-T1K-2 Bnagets HaBbIKaMH pa3paboTKu
IPEJIOKEHUS TI0 KOMIUIEKCHOMY
UCIIOJIb30BAHUIO CBIPbs U YTHIIN3ALUU
OTX0J10B IIPOM3BOICTBA

B-ITIK-7 Bnaners HaBbIKaMu BBIOOpA
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUH C
Y4€TOM 3KOJIOIMUECKUX MOCIEICTBUM UX
IIPUMEHEHHUS [yl TOATOTOBKH IIPOEKTa
IUIaHA MEPOIPUATHUH 110 UCII0JIB30BaHUIO
CBIPBS B JOIIOJIHUTEIBHBIX
IIPOM3BOJICTBEHHBIX LIEIISAX

3-1IK-7 3HaTh TEXHOJIOTUU U CUCTEMBI
HKOJIOTUYECKOT0 MEHEKMEHTA IpU
IIPOBEJICHUH UCIIBITAHUN C UCIIOJIb30BAaHUEM
TEXHUYECKHUX CPENICTB

V-IIK-7 YMeTh BBIIOTHITH PaOOTHI IO
cOOpy U HaKOIJICHUIO JJAHHBIX MPU
pa3paboTKe TEXHOJIOTMYECKUX MPOIIECCOB

3HaeT KIacCUPUKALIUIO
XUMHYECKUX PEaKTOPOB
1 OCHOBHEBIE
TpeOOBaHUS K
MIPOMBIIIICHHBIM
peaxtopam, PYIC
nepuoanyeckuii, PUC
HENPEPBIBHOTO
nevicteusa, PMB
HENPEPBIBHOTO
JIEHCTBHSI, PEAKTOPBI
MOJIYHETIPEPHIBHOTO
IEUCTBUA.

VYMeeT 1ojib30BaThCs
CIIPaBOYHBIMU
JTAHHBIMH JJISI
onpeeacHus
M3MEHEHHUS CTENCHU
MIPEBpAIICHHS B
peaKTopax UICaTbHOTO
cmemenus (PUC) u
peakTopax HIeaTbHOTO
BoiTecHeHus (PHB),
CKOPOCTH XUMHUYECKHIX
peakuuii B PUC u PVIB
Bnaneer meroaukoi
pacdera oObema

XUMHUYECKUX
pPEaKToOpOB, OCHOBHBIX
napameTrpos PVB n
PUC

Peaxropsi ¢ pazmuunsiM | B-11K-2 BinageTs HaBbIKamMu pa3paboTKu 3HaeT KJIacCU(PUKALINIO

TEILIOBBIM PEKUMOM IIPEMIOKEHUS 110 KOMIUIEKCHOMY IIPOMBILITICHHBIX

IIpomsbllTIEHHBIE HCIIOJIb30BAHUIO CBHIPbS U YTHIA3ALUU pPEaKkTopoB,

XUMHUYECKUE PEAKTOPHl | OTXOJI0B IIPOU3BOACTBA KJ1accu(UKaLUIo

B-ITK-7 Brnaners HaBbIkaMu BBIOOpA
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUH C
Y4E€TOM IKOJIOTUYECKUX MTOCIEICTBUMA UX
MPUMEHEHHUS JIUIsl TOATOTOBKHU MTPOEKTA
TJIaHa MEPOTIPUSATUHN 11O UCTIOIB30BAHUIO
CBIPbsSI B IONIOJIHUTENIbHBIX
MIPOU3BOJICTBEHHBIX LIETISAX

3-T1IK-7 3HaTh TEXHOJIOTUH U CUCTEMBbI
HKOJIOTHYECKOTO MEHEKMEHTA TP
MPOBEJCHUM UCIIBITAHUN C UCTIOIb30BAHUEM
TEXHUYECKUX CPEJICTB

V-IIK-7 YMeTb BHIIOJHATH PabOTHI MO
cOOpY M HAKOTUICHUIO JAHHBIX TTPH
pa3paboTKe TEXHOJIOTUYECKUX MPOIIECCOB

XUMHUYECKHX PEaKTOPOB
Y OCHOBHbIE
TpeOoBaHuS,
MpPeIbSBISEMbIC K HUM,
PEaKTOpPbI HEaTHHOTO
BBITECHEHUS U
CMEIICHHUSI, CPAaBHEHHE
uX 3¢ (HEeKTUBHOCTH,
0030p TTPOMBITIUICHHBIX
TUIIOB PEAKTOPOB.
YMeer ucnonb3oBaTh
CIIpaBOYHbBIE
MaTepHaITbI IS
OIIpeJIeJIeHUs TUIIa
MIPOMBITITIEHHOTO
peakTopa K
TEXHOJIOTHIECKOMY
npoleccy, napaMeTpoB
XUMHAYECKHX PEaKTOPOB
Brnaneer nndopmanmeit
0 MPUHIHUIIAX JECUCTBUSA




IIPOMBIIITIEHHBIX
PEaKToOpOB, METOUKOU
COCTaBJICHUSI
(byHKIMOHATIBHOM,
CTPYKTYPHOI,
OIIEPaTOPHOU U
TEXHOJIOTUYECKOM
CXEMBbI

3a4er ¢ oLeHKOM JleMoHCTpUpyeT
OCHOBHbIE 3HaHUS U
[1K-2,7 YMEHUSI B
COOTBETCTBUHM C
paznenamu 1, 2.

OueHouynble cpeacTBa

[IpencraBinenue
OLICHOYHOI'O CPEJCTBA B
donme

1 | BxoaHoii KOHTPOJIb CpencTtBo KOHTpOJS, OpraHM30BaHHOE Kak | YcTHBIM onpoc - YO
crnenuanbHas Oecefa TpenojaBaTens ¢
o0yyaroluMcsi Ha TEMbl, CBS3aHHBIE C
M3y4aeMOM IHUCLMIUIMHOM, U PaCCYUTAHHOE
Ha BBISICHCHHE o0beMa 3HAHUU
oOyuarorerocs o OIpeieIEHHOMY
paszeny, Teme, mpobiemMe U T.11.

2 | IlpakTrueckoe 3ansiTie | Pemenne 3amay peKOHCTPYKTUBHOTO Pemenue 3anay - 31
YPOBHS, IO3BOJISAIOLME OLIEHUBATH U
JUArHOCTUPOBAaTh YMEHUSI CUHTE3UPOBATh,
aHaAJM3UPOBaTh, 000011aTh (PaKTUUECKUH U
TEOPETUYECKUI MaTepHall ¢
(bopMyIMpOBaHUEM KOHKPETHBIX BHIBOJIOB,
YCTaHOBJICHUEM IIPUYHUHHO-CIIEICTBEHHBIX
CBSI3€H.

3 | Tecr Cucrema craHIapTU3MpPOBaHHBIX 3adaHuid, | Tectsl - T
MTO3BOJIAIOLLA aBTOMaTU3MpOBATh
IIpOLelypY H3MEPEHMsSI YpPOBHA 3HAHUU M
yMeHHu#l 00yyaroIerocs.

Ne HaumeHnoBanue KpaTKaH XApaKTECPpUCTHKA OLICHOYHOT'O
/1 OLICHOYHOI'0 CPCACTBA cpeacrBa

Meroauyeckue Marepualibl, OIPEACISAIOIINAE NPOLEAYPhl OLCHUBAHUSA 3HAHUM,
yYMEHUH, BIAJACHUI U (WJIK) ONbITA JEATEIbHOCTH, XapaKTEPU3YIOLIUX 3Tabl (HOPMUPOBAHHUS
KOMIIETEHLIAM.

Bonpocs! BxoaHoro kourpoJis (YO):
. Kimaccudukanuss XuMu4eckux peaxiui
. 'OMOreHHbIE peakuu U UX CKOPOCTh
. 'ereporennsle peakuu U UX CKOPOCTh
. DK30TEPMUYECKHE XUMUYECKAE PEAKLIUN
. OHAOTEPMHYECKNE XUMUUECKUE PEAKIIUN
. 3aKOH nericTBus Macc. KoHCTaHTa CKOPOCTH XUMHUYECKUX PEAKLIUU
. O6paTtumbie 1 HEOOpPATUMbIE XUMHUECKUE PEAKIIUU
. KoHcTanTa paBHOBECHSI XUMUYECKUX PEAKIIUI
. BnusiHnre Temrieparypsl, AaBJIEHUS U KOHLICHTPALNY HA CKOPOCTh XUMUYECKUX PEAKLIAN

O 00 3 O Li i & W DN —

. [TonumepHbIE MaTepraIbl



10. Kimaccuduxaiys MUHEpaabHbIX YA0OpEHUIMA
3anaum Ui BHINOJTHEHUS] MPAKTUYECKUX 3aHATHIA:

1. OnpenenuTh 00BEM peaKkTOpa UICATHLHOTO CMEIICHUS I 00paTUMOl peakmuu 2A
—R+S, mportekaromeld 6e3 M3MEHEHHs 00beMa PEaKIIMOHHOW MacChl, MPH HaYaIbHOU
KOHIIEHTpauuu ucxogHoro emecTtBa Cp o= 1,4 KMOJIB/M®, TIPH CTEICHH MPEBPALLICHHS Xp =
0,76 OoT paBHOBECHOM, MOPSIAOK peakiuu N=2. O0BEMHBIN pacxo]1 UCXOIHOTO BemecTBa Gy =
4,9 m%fu; xoHcTaHTAa CKOpoCTH mpsMOll peakimu K, = 2-10°M%/(kMons-c); KoHcTaHTa
paBHoBecus Kp = 9; paBHoBecHas cTeneHb npeBpaiieHus X ,*=0,86.

2. CocTaBUTh MaTepHANIbHBIN OaaHC 00XKuUTa Kodenana, cojaepsxamiero 38 % cepsl u
2 % Bnaru. Konmentpamus SO, B cyxom oOxkuroBom raze - 9,4 %, SOz - 0,46%.
Copeprkanue cepsl B orapke - 2 %.

3. Ilpu wuccienoBaHUM peaKUUH B3aUMOJCUCTBUSA TPUGECHUWIMETIIXJIOpHUIA C
metaHoaoM  (CgHg)3CCI+CH3;0H—(CgHg)sCOCH3+HCI B Ge3BogHoM  OeH3ole B
OPUCYTCTBUM  TNUpUAMHA 1npu  temmeparype 25°C, HayalbHOW  KOHIICHTPAIMH
tpudermvermixiopuna 0,114 kvomb'M° ¥ HauanbHOW KOHIEHTpauux MeraHona 0,08
KMOJIb*M > GBLIN IOJyYeHBI CIICAYIOMINE JAHHbIC:

Bpemsi 110, ¢ | 1,004 | 1,038 | 2,502 | 2,549 | 2,657 6,85 8,58 9,01

KonunuectBo
TpUGEHUIMETHIIX
Jopuaa, KMOJIb M

3

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

TecToBBIE 3aJaHUA:
1. Yemy paBeH MopsioK N peakiuu, MPOTEKAIIIEH B peaKTopax UIeaabHOIro
CMEIIEHUS HETTPEPHIBHOTO U UJI€ATbHOT'O BHITECHEHU S, BKIIFOUYEHHBIX MapaJliesIbHO, €CIIH MPHU
OJIMHAKOBBIX UX 00bEMAX HArPy3KH COOTHOCSTCS KaK

X

A ?
(L-xp)-IN(1-xp)
Dn=1,
2)n=0;
3)IaHHBIX HEJOCTATOYHO;
Hn =0,5;
5)n=2

2. B kakux ciy4asix orpaBIaHO IPOBEJCHUE peakuu Mpy U30bITKE OJJHOTO U3
KOMIIOHEHTOB?

1)ecnu peakiusi oOpaTHMas, OJWH M3 KOMIIOHEHTOB (Oojee NCm€BbId miam OoJjiee
JIOCTYIIHBIN) OepeTcsi B U30BITKE ISl MOBBIIIEHUSI CTENEHHW MpeBpauieHust apyroro (0osee
IIEHHOT'0) KOMITOHEHTA;

2)U30BITOK OJHOTO W3 KOMIIOHGHTOB HE OIpPAaBlaH, TaK KaK Ui HAWIYYIIero
IPOTEKaHUs PEAKIIMU HE0OX0IMMO OpaTh KOMIIOHEHTHI B CTEXMOMETPHUUECKHUX KOJIMYECTBAX;

3)U30BITOK OJJHOrO M3 KOMIIOHCHTOB YMECTCH B Cilydae, KOrja JPYyroil KOMIIOHEHT
STOBUT WJIM KOTJ]a TIPOYKThI PEAKIIMH TTOBHITIICHHO TOKCUYHBI,



4)korna OAMH M3 KOMIIOHCHTOB TOKCHYEH WJIM KOTJIA MPOJIYKTHI PEAKIMH SIOBUTHI,
peareHThbl CielyeT OpaTh CTPOro B CTEXHUOMETPUUECKUX KOJTHMUECTBAX.

3. UeMy paBeH NOPAAOK N peakinu, TPOTEKAIOIIEH B peaKTOpax MaeaabHOTO
CMEUIEHUSI HENPEPBIBHOTO U UACATBHOIO BHITECHEHUS, COEIMHEHHBIX NapaJlJIeIbHO, ECIIH
OJIMHAKOBBI 00BEMBI PEAKTOPOB, 00BEMHBIE CKOPOCTH ITOTOKA B HUX U JIOCTUTAEMBbIE
CTEIECHH MPEBPAILCHUS?

Dn=1,

2)n =0;

3)IaHHBIX HEJOCTATOYHO;
Hn =0,5;

5n=2

4. DK30TepMUYECKasi PEaKIIHsl OCYIIECTBICHA B aia0aTHIECKOM PEXXHUME B B IBYX
peakTopax — C HEMOABM)KHBIM U € TICEBAO0KMKEHHBIM CJIOEM KaTaau3aTopa, — 10
JOCTUKEHUS OJJMHAKOBOW CTENEHU MpeBpalleHus. TeMneparypa Ha BXOJE B CIIOH
KaTajau3aTopa — oJluHaKoBas. KakoBbl TeMIiepaTypbl Ha BBIXOJIE U3 CJIOSI B 00OUX ClTydasx?

1)B HEMIOABUKHOM CJIO€ BBIIIIC;

2)B HETIOJIBUYKHOM CJIO€ HIKE;

3)TemrepaTypbl OIMHAKOBBI,

4)B ICEBIO0KMKCHHOM CJIOC BBIIIIE.

5. C Kaxoii 1ebI0 OCYIIECTBISIOT TEOPETUUECKYIO ONITUMHU3ALIMIO Mpoliecca:

1)1 BBIOOpA HAMITYYIIIETO BBOJIA PEareHTa B PeaKkTop;

2) st 3pPeKTUBHOTO OTBO/IA TEILIA U3 30HBI PEaKIUH;

3)asIs opraHu3alMKM Mpolecca B PeakTope, 4ToObl MaKCHMAIBbHO MPHOIM3UTHCS K
ONTUMAJIbHOMY TEMIIEPATYPHOMY PEXKUMY;

4)4TOOBI CMECTUTH PABHOBECHUE PEAKIIHH;

5)4T00BI ONIpeeTUTh HEOOXOAMMBIN N30BITOK peareHTa.

6. Kakue U3 nmpuBeACHHBIX ypaBHEHUI MOXXHO MCIIOJIb30BATh JJIsi pacyeTa BPEMEHU
npeObIBaHMsI PEareéHTOB B PEAKTOPE WICATbHOTO BBITECHEHMsI MpPHU MPOBEIECHUU pEaKLuu
nepBoro nopsigka A—R?

_SaoXa . _ Yo . ooty Cao -
1) == P 4) <= I(In(l Xa ) 7) kl . )
2) «=cp ({ _WAA’ ) —Wu ) klnl—xA’
XA 6) - —A A g
3) T=Cpp | XA ) ) k(1 —xp) 9) = “A :

o kea C o
7. KakuMu ypaBHEHUSIMUA MOKHO TTOJIb30BATHCS JUIsl pacyeTa BpeMeHHU MpeObIBaHUS

pEareHTOB B PEaKTOPE UACATIbHOIO CUELIEHUSI HEMTPEPHIBHOM IIPU MPOBEACHUU HEOOPATUMOI
peakuuu BToporo nopsiaka A + B =R + S?

X X c X .
1) ) A dxp . 4) . , 7) L = CA0 A’
T=Cpo | ' ke 2 -Wg




2) - p0CA B) .- SmXa 8) . Ceo e
= ) = ) = .

kcaCp -Wa -Wg
3) -8B - [ 6) - —A
- ) - )
kcacCp k(- xa)

8. 3meHenne KOHIEHTpAIMK UCXOJHOTO PeareHTa ¢ Bo BpeMeHu t 1 mo o0beMy v B
peakTope UIeabHOTO BEITECHEHUSI UMEET BUJL:

¢ ¢ ¢ ¢
£ : (=0, 4 v =0
CU - CO t q) CO am
f.i [1] vl
rz ----“’2
o) +3° : »V ¥
‘};a Ve
1 2 3 4

9. B uzoTepMuUYeCcKOM peakTope UACaTbHOTO CMEIICHHS HETIPEPHIBHOM ITPOBOIUTCS
peakuus nepsoro nopsanka A — R. Kakue n3 npuBeIeHHBIX ypaBHEHUI IPUTOIHBI B 3TOM
cllydae JJIsl pacyeTa BpeMEHHU IpeObIBAHNS pEarcHToB?

c XA . X . X
1)T:M, 4)T:—A, 7)T:C FdXA .
-Wp kK(1-xa) po ) e
0
Xa c X
d _ A0 7A -
2)t=cp | A 5= k ’ 8 XA dx 5
0 WA )T:CAO .[ K 2 !
_ 0 C
Cao ~ €A 6) T=CAO CA, A
3). - S0 ~Ca W, )
k-cp 9) t=-=@-x,).

10. Kakwuie U3 npuBeICHHBIX YPABHEHUI MIPUTOIHBI JIJISl pacueTa BpEMEHHU MPeObIBaAHMS
B MU30TEPMHUYECKOM PEAKTOPE UCATHHOTO BHITECHEHHUS MPU MTPOBEICHUN HEOOpaTUMOM
peakuuu BToporo nopsiaka A + B =R + S (pearentsl A u B B3SThI B CTEXHOMETPHUYECKOM

COOTHOIIICHHH).
Cao " XA . Cao " Xa . Xg
1) ‘E=ﬁ, 4) T=T, 7) t=cg | dxg ;
A B A W
0 B
XA XA
dx dx
2) t=cpu | A2 ; 5) t=cg, | Bz; 8) «-c Xﬁ dx 5
k-c k-C = *A0 ’
0 A 0 B 0 -Wa
11 1 6) - S Sa0
3) ‘tz—[———J' T = n ) 1
’ k c Q) t=-=I@-x4).
k CA CAO A ) K ( A)

11. Kakyro 3aBUCUMOCTD HAJ0 TOCTPOUTH JJIsI HAXO0XKICHUS BPEMEHH PEaKIluy B
peakTope UAeaTbHOTO BRITECHEHHS U PEAKTOPE HICaTHhHOTO CMEIICHHS HETIPEPHIBHOM
rpaduueckum cnocooom?

D) -t 3) WA 1), 5) — = 1(0);
“Wa 4) xp = f(-Wp); “Wa
2) -Wu = flca)s 6) Xa = flca)-

12. Kakue 13 npecTaBlIeHHBIX YpaBHEHUI HCTIONB3YIOTCS B PA3JIMUHBIX CIydasx Kak
MaTeMaTU4YecKasi MOJENb MPOLECCa B U30TEPMUUECKOM PEAKTOPE UAECATBHOIO BHITECHEHUSA?



1) Sy 4) a_ Ya 6) <= A

T dr C a0 —WA
2) A _\y pu 7=0 x,=0; . CA g,
=W, .
dr dcp ) T= _[ W
_0 —_ . 5) u =W, Chro A
IpU 7=U CA = Cao, dl
Xa dxp . HpI/I|=OCA=CAO;
3) T = Cpg j ,
0 ke p

13. Kakue 13 npuBeeHHBIX YPaBHEHHM IPUTOIHBI 1711 pacyeTa BpeMEHH NMpeObIBaHUs
B U30TEPMUYECKOM PEAKTOPE UAECAIBHOTO BBITECHEHHUS IIPU ITPOBENECHUH ITPOCTON
HeoOpaTuMoOl peakuuu Broporo nopsaka A + B=R + S?

Xg X o Cang - Xa .
dXp . dx , . 5 _ A0 "TA
1) T=Cg j B, 3) T=Cpg j A , )T ~w !
2 2 A
0 keg 0 ke
Xp
XA X B dxg
2) T=Cp | XA ; 4) T=Cay ¢; 6) T Ce0 | ke acC
o kcacp kcacCp 0 B

14, Kakumu ypaBHEHHUSIMH MOYHO IOJIb30BaThCS JJIsS pacdyeTa BPEMEHH pPEaKIUU B
HU30TEPMUYECKOM PpEaKTOpE HJACAIBHOTO CMENICHUS HENPEPhIBHOM TMpU MPOBEACHUU
HeoOpaTuMoil peakiuu BToporo nopsinka A+ B =R + S?

1 :CBO Xg . Xp dXB . XA dXA .
)T kcAcB’ 4) T=Cgy | 5 ! 7) T=2Cpo | )
0 keg o Keace
2) T:M; Cgo XB Cao XA
W, 5) (- ‘e 8) - faka
kcg ke
3) kcpy = — A
AD 2’ 1( 1 1 1
1-x4) 6) t=—| —-—|; 9) t=-=mh@1-x,).
klc c k
A A0

15. VI3 npuBeAeHHBIX 3aBUCUMOCTEM HaliIUTE BCE ypaBHEHUS, KOTOPBIE B PA3IMYHBIX
CIIy4asix UCIOJIb3YIOTCS B KAUECTBE MAaTEMaTUUECKOI0 OMMCAaHUs ITpoLecca B
M30TEPMUAYECKOM PEAKTOPE UICAIBHOTO CMELICHUS HEPEPBIBHOM:

1) S5 - RSN 7 et
drt - K
2)r=£lnci; 5) o Sa0 XA - 8) .- A Xa .
K ca ~Wa ke A
_ %A ~Cn0 ., 6) - ‘A - 9) .. %A
3 =, ol ) ) s

TecToBbIC 3aJaHUS K 3a4eTy:
BapuanTt Nel
1. Pexxum paOoThI peakTopa Ha3bIBAIOT CTALIMOHAPHBIM,
a) €ciaM TPOTEKAHHE XHMHYECKOW pEeakIu B MPOU3BOIBHO BBIOPAHHON TOUKE
XapaKTepU3yeTcss pa3HbIMU 3HAUYEHUSIMM KOHIIGHTPALIM pEeareHTOB WJIM MPOAYKTOB,
TEMIEPATYphl, CKOPOCTU U APYTUX MapaMeTPOB Mpoliecca B 000 MOMEHT BpEMEHH;



0) ecau NpPOTEKaHHE XUMHUYECKOM pEAKIUM B IPOU3BOJIBHO BbIOPAaHHON TOYKE
XapaKTepU3yeTCsl OAMHAKOBBIMH 3HAYEHHUSIMU KOHIIEHTPALMI PEareHTOB WM NPOAYKTOB,
TEMIEPaTyphl, CKOPOCTHU U IPYTHX MapaMeTPOB Mpoliecca B 00beMe anmapara;

B) €CIM TMPOTEKaHHE XUMHYECKON peakIHu B TMPOU3BOJILHO BHIOPAHHOW TOYKE
XapaKTepU3yeTCsl OAMHAKOBBIMH 3HAYEHHUSIMU KOHIIEHTPALMM PEareHTOB WJIM IPOIYKTOB,
TEMIEPATYPhl, CKOPOCTH U APYTUX MMapaMeTPOB Mpoliecca B JII000 MOMEHT BPEMEHH;

I) €ClM MPOTEKaHUE XMMHUYECKOM peaklMd B IMPOU3BOJIBHO BBIOPAaHHOM TOYKE
XAapaKTepU3yeTCsl pPa3HbIMU 3HAYCHUSMHU KOHLEHTpPAlUd pPEarcHTOB WM IPOAYKTOB,
TEMIEPaTyphl, CKOPOCTHU U IPYTHX MAapaMeTPOB Mpoliecca B 00beMe anmapara.

Bapuant Ne2

1. B kakux peakropax (MAEaJbHOrO IEHCTBHS) BCE PEAreHThl BBOIAT 1O Hayaia
pEeaKIiu, a BCEe MPOIYKThI BBIBOASAT U3 HETO TOJIBKO 110 OKOHYaHUU mpoluecca?

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

B) PUC-IT; r) PUB.

BapuanTt Nel

2. [evictButenbHoe BpeMs npedbiBanus yactull B PUC-H siBnsercs BenuuuHom

a) HEeCITy4YaitHOW BEIMYMHON; 0) MUHUMAJIbHOW BEJIMUUHOM;

B) MAaKCHUMAJIbHOM BEJTMYHHOW; T') CIIy4aitHOM.

Bapuant Ne2

2. Kak B PUC-H Bo Bcex TOukax peakUMOHHOIO OObEMa MEHSIIOTCS HapaMeTphl,
XapakTepu3yroue mnporecc (KOHUEHTpalusi peareéHTOB, CTENEHb MPEBpAIICHUs, CKOPOCTb
peakuuu, TeMneparypa u zip.)?

a) BBIPABHUBAIOTCS MOCTENEHHO; 0) MTHOBEHHO BbIPaBHUBAIOTCH;

B) YMEHBILIAIOTCS; T) YBEJIMYHUBAIOTCS.

BapuanTt Nel

3. Kak Ha3biBaeTCsi peakTop (MaealbHOTO JNEWCTBUS), KOTOPBIA MPEACTaBIsET COOOM
JUIMHHBINA KaHAJI, 4Yepe3 KOTOPBI pEaKMOHHASI CMECH JBUKETCS B TOPILIHEBOM PEKHIME

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

B) PUC-IT; r) PUB.

Bapuant Ne2

3. B kaxnapiii ganHeiii mMoMmeHT BpemeHu B PUC-II mapameTpsl (KOHIIEHTpALMs
peareHToB, MPOAYKTOB, CKOPOCTh PEAKIIMH U T.1.) B 00bEME peakTopa

a) pa3au4HbIe; 0) ONMHAKOBBIE;

B) YBEJIMYMBAIOTCS; T) CHA4YaJIa YMEHBIIIAKOTCS, 3aTEM YBEJINYUBAIOTCS.

BapuanTt Nel

4. EMKOCTHBIE ammaparbl € TMEPEMEUIMBAHUEM MEXAHUYECKOM MEIIAIKOW WIH
LUPKYISIUUOHHBIM HACOCOM, Ha3bIBAIOTCS

a) peaKkTophl BEITECHEHHUSI; 0) aanadbaTnyecKue peakTophl;

B) PEAKTOPBI HEMPEPHIBHOTO JEHCTBUSA; T') PEAKTOPHI CMEILICHHUS .

Bapuant Ne2
4. Yem noCTUraeTCsl MOHUKEHUE SHEPTrETUUECKUX 3aTparT?
a) MOBBIIIEHUEM THJIPABINYECKOIO COMPOTUBIEHHSI PEAKTOpA U YIIPOLIEHUEM KOHCTPYKLIUH;



0) MOBBIIIEHUEM THPABIMYECKOTO COMPOTUBIICHUS PEAKTOPa,
B) CHHYKEHUEM TUJIPABINYECKOIO COMPOTHUBIIEHUS PEAKTOPa U YCIOKHEHNEM KOHCTPYKIIHY,
I') CHIJKEHHUEM THAPABIMYECKOrO COMPOTUBIIEHNS PEAKTOPA M YIPOLIEHUEM KOHCTPYKLIWH.
Bapuant Nel
5. Kakasg npuuymHa OTKJIOHEHUS B PEAIBbHBIX PEAKTOpax OT HUACAIBHOIO pexXHMa
BbI3BaHA U3-32 KOH(UTYpAIMU PEAKIMOHHOIO MPOCTPAHCTBA OTCYTCTBUEM OJMHAKOBOM
JIOCTYITHOCTH PEAKIIMOHHON CMECH K JII000# TOUKHU peakTopa’?
a) 3aCTOMHbBIC 30HBI;
0) HUPKYIALMOHHBIC TOTOKH;
B) HEOJTHOPOJAHOCTh PacCIpenesieHus TOTOKA;
I') pacrpeneneHiue BpeMeHU NpeObIBaHu.
Bapuant Ne2
5. Pexxum paboThl peakTopa Ha3bIBaIOT HECTALIMOHAPHBIM,
a) ecid B BbIOpaHHON TOYKE MPOMCXOAAT H3MEHEHUs NapaMeTpPOB XUMHYECKOIO
nporuecca no 00beMy peakTopa 1o ToMy WIH HHOMY 3aKOHY;
0) eciid B MPOMU3BOJBHO BBIOPAHHOW TOYKE MPOMCXOASAT M3MEHEHHs MapaMeTpoB
XUMHUYECKOTr0 MPOIECCa BO BPEMEHU IO TOMY WJIM HHOMY 3aKOHY;
B) €CIIM B MPOU3BOJIbHO BBIOPAHHOM TOYKE HE MPOUCXOAAT U3MEHEHHs MapaMeTpoB
XUMHUYECKOT0 MPOIECCa BO BPEMEHU 10 TOMY WJIM HHOMY 3aKOHY;
I) €clii B IPOU3BOJIBHO BBIOPAHHOW TOYKE HE MPOUCXOAAT W3MEHEHHUs MapaMeTpoB
XMMHYECKOTO Ipolecca o 00beMy peakTopa 1o TOMy WIH HHOMY 3aKOHY.
Bapuant Nel
6. B Kakux peakTopax BCE€ OTAEJBHBIE CTAJHMH IMPOLECCAa XMMUYECKOTO ITPEBPAILCHHUS
BellecTBa (Mojaya pearupyrolux BEIIeCTB, XUMHUYECKas peakius, BbIBOJ TOTOBOIO
IPOAYKTA) OCYILIECTBIISIIOTCS apaieIbHO, OTHOBPEMEHHO?
a) B peaKTopax HEMpepbIBHOIO ACHCTBUS;
0) B peakTopax NepuoInYeCcKOro AeHCTBUS;
B) B p€aKTOpax MOITYHENPEPHIBHOTO (IIOIYIEPUOIUIECKOT0) NEHCTBUS;
I') B peakTopax UJeaabHOr0 CMEIICHNUS.
Bapuant Ne2
6. TpyOuarbie anmaparsl, UMEIOIUE BU YAJIMHEHHOTO KaHajla Ha3bIBAIOTCS
a) peaKTophl BEITECHEHHUSI; 0) aanadbaTnyecKue peakTophl;
B) PEAKTOPBI HEMPEPBHIBHOTO JEHCTBUSA; T') PEAKTOPHI CMEILICHHUS.
BapuanTt Nel
7. B pasuble mMoMeHTbl BpemeHH B PUC-II ycinoBusi (KOHIEHTpalus peareHTOB,
IPOAYKTOB, CKOPOCTh PEAKLIMH U T.1.)
a) pa3nuyHbie; 0) OTMHAKOBBIC,
B) YBEJIMYMBAIOTCS; T) CHAauYaJla yMEHbIIIAIOTCS, 3aTEM YBEJIMUUBAIOTCS.
Bapuant Ne2
/. B KaKkux peakTopax BCe OT/IeIbHbIE CTaAUU MPOTEKAIOT MOCIIEA0BATENLHO, B pa3HOE BpEMs
a) B peakTopax HeMpepbIBHOTO ACHCTBUS;
0) B peakTopax NepUoINIECKOro AeHCTBUS;



B) B pEAaKTOPax MOIYHENPEPBIBHOTO (IIOJIyEPUOJUUECKOI0) NEHCTBUS;
I') B p€akTopax UJeaabHOro CMEIICHNUS.
Bapuant Nel

8. PeakToppl, B KOTOpBIX TEIUIOBOM 3((HEKT XUMHUECKOH peakuuu YacTHUYHO
KOMIIEHCUPYETCSI TEIUIOOOMEHOM C OKpYXKAaloIIEeW Cpelol, a 4YacTUYHO pacxodyeTcs Ha
BHYTPEHHUH TEIJIOOOMEH, Ha3bIBAIOTCS

a) aqnabaTUYeCKUMU PEaKTOPaMU;

0) peakTopamMu ¢ IPOMEKYTOUHBIM TEIJIOBBIM PEKUMOM,;

B) U30TEPMHYECKUMHU PEAKTOPAMH;

') pEaKTOpaMH CMEIICHHS.

Bapuant Ne2

8. Kakas mpuunHa OTKJIOHEHHS B PEATbHBIX PEAKTOpax OT HACAIBHOIO pPEKUMA
BBI3BaHA HEPABHOMEPHOCTBIO BXOZa PEAKIIUOHHON CMECH B PEAKTOP?

a) 3aCTOMHBIC 30HHI;

0) HUPKYIAIUOHHBIC TTOTOKH;

B) HEOJTHOPOJAHOCTh PacIpenesieHus OTOKa;

I') pacupeieJieHue BpeMeHU peObIBaHUS.

Bapuant Nel

9. BriOepute OTBET Ha BOIPOC: KaKHe TPEeOOBaHUS MPENBABIAIOTCS K XUMUYECKUM
peakTopam?

a) MakcUMaJlbHash MPOU3BOAUTENBHOCTh M MHTEHCHBHOCTh palOOThl, BBICOKHH BBIXO[
NPOAYKTa U HauOoJbllast CEIEKTUBHOCTh MPOIIecca, MaKCUMaJlbHbIE SJHEPreTUYECKUE 3aTpaThl Ha
NEPEMEIIMBAHNE U TPAHCIIOPTHUPOBKY Mare€pHajoOB YEpE3 PEAKTOp, JIErKas YIPABISIEMOCTb U
0€30MacHOCTh PadOThl, HU3KAsk CTOMMOCTb U3TOTOBJIEHUS PEAKTOPA U €70 PEMOHTA,;

0) MakcHMaJbHasl MPOM3BOIUTEILHOCTh W WHTEHCUBHOCTH PAa0OTHI, BHICOKHI BBIXO]
NPOIYKTa U HAauOOJbLIasl CEIEKTUBHOCTh MPOIECCa, MUHUMAJIbHBIE YHEPIETUUECKUE 3aTpathl
Ha NIEPEMEIIMBAHUE U TPAHCIOPTUPOBKY MaT€pHAIIOB YE€PE3 PEAKTOP, JIETKas yIPaBIIEMOCTb U
0€301MacHOCTh padOoThl, BHICOKAsi CTOUMOCTh M3TOTOBJICHUS PEAKTOpa U €r0 PEMOHTA,;

B) MakcUMaJlbHasl MPOU3BOJUTEIBHOCTh M HMHTEHCHUBHOCTb pPaOOThI, BHICOKHI BBIXOA
NPOAYKTa U HauOOJbILAs CEJIEKTUBHOCTh MPOLIECCa, MUHUMAIIbHBIE SHEPIETUYECKHUE 3aTPaThl
Ha MIepeMEIMBaHUE U TPAHCIIOPTUPOBKY MaTepHalioB Ye€pe3 PEaKTop, JerKas yrpaBisieMOCTb U
0e30macHOCTh paboThl, HU3Kasi CTOMMOCTb U3TOTOBIICHUS PEAKTOPA U €0 PEMOHTA,;

I') MakCUMaJbHasi MPOU3BOAUTENBHOCTh U MHTEHCUBHOCTh Pa0OThI, BHICOKMN BBIXOJl
OpoAyKTa W HauOoJblllasg CEJIeKTUBHOCTh IMpolliecca, MHUHUMAJbHBIE SHEPreTHUYeCcKHUe
3arpaThl HAa MEPEMEIIMBAHHE M TPAHCIOPTHUPOBKY MAaTEpPHAIOB YEpPE3 PEAKTOp, JIErKas
YIPABIIEMOCTh M 0€301aCHOCTh PabOTHI.

Bapuant Ne2

9. PeakTopbl, B KOTOpPBIX OTCYTCTBYET TEIUIOOOMEH C OKpYXalollen cpenaou,
Ha3bIBAIOTCS

a) anabaTUYEeCKUMU PEAKTOPAMH;

0) peakTopamMu ¢ IPOMEKYTOUHBIM TEIJIOBBIM PEKUMOM,;

B) U30TEPMHYECKUMHU PEAKTOPAMH;



') pEaKTOpaMH CMEIICHHUS.
Bapuant Nel
10. Jlyisa KakuX mMpOIECCOB MPEeIHAa3HAuYEH, PEaKTOpP, H300paKCHHBIN Ha PUCYHKE?

T s
a) peaKTOPhI JJIsi TOMOT€HHBIX MPOIECCOB;
0) peakTopbl JJi TETEPOreHHBIX MPOIECCOB € TBEpAOH (ha3oii;
B) PEAKTOPHI JIJISl Ta30-KUIKOCTHBIX T€TEPOTreHHBIX MPOLIECCOB;
I') PEaKTOPbI JJI TETEPOre€HHO-KATATUTUYECKUX TTPOLIECCOB.
Bapuant Ne2
10. s kakux OpoLeccoB MpeAHa3HAYEH, PEAKTOP, H300pAKEHHBIN HA pUCYHKE?

ll-!l

g |n

a) peaKTOPbI ISl TOMOT€HHBIX MPOLECCOB;
0) peakTopbl AJig TeTEPOreHHBIX MPOLECCOB ¢ TBEpAOH (ha3oii;
B) PEAKTOPHI IJIs Fa30-’KUIKOCTHBIX T€TEPOTr€HHBIX MPOLIECCOB;
I') PEaKTOPBI JAJI TETEPOr€HHO-KATAIMTUYECKHUX IIPOLIECCOB.
Ikaabl oneHKH 00pPa30BaATEJIbHBIX J0CTHKEHU I

IIIxaJia OeHKH BXOAHOI0 KOHTPOJIS:
3aureHo: 3a1aHNE BBINOJHEHO BEPHO, CIAHO B YCTAHOBJIEHHBIE CPOKHU
He 3aurteno: 3aanre HE BBINOJHEHO, BBIIOJIHEHO C OLIMOKaMH, KOTOpbIE TpeOyeTcs

UCITPaBUTh, WIH CIAHO MOCIIE YCTAHOBJIEHHOTO CPOKa

IIIxana oneHku, 3a/1a4, TeCTa, KOHTPOJIbHOI PadoThI (B MPOIECHTAX):

IIpoueHTsl TpeOoBanus K 3HAHUAM
100-85 OTBeTHl Ha MOCTaBJIEHHBIE BOIPOCH! IOJHBIC, YETKHE M pa3BepHyThle. PemieHus 3amay
JIOTMYHBI, JI0OKa3aTeNbHBl U JIEMOHCTPUPYIOT aHATUTHUECKUE U TBOPUECKUE CITOCOOHOCTH
CTyJEHTA.
84-70 JlaroTcs moJIHBIE OTBETHI HAa IIOCTABJIEHHBIE BOMPOCHL. [loka3aHO yMeHHe BBIIEIATH

MNPUIUHHO-CIICACTBCHHBIC CBS3H. HpI/I pemicHuNn 3aaa4 AJONMYHICHbI HC3HAYUTCIILHBIC
OHII/I6KI/I, HCITPABJICHHBIC C TIOMOIIBIO «HABOJAIINX) BOIIPOCOB MPCTIOAaBATCIIA.

69-60 OTBeThl Ha BOIIPOCHI U PELICHUsI TOCTABIEHHBIX 3a/1ad HEJJOCTaTOYHO MOJHbIE. JIoruka n
MOCJIEI0BATEIbHOCTh B PELICHUH 33/a4 MMEIOT HapylleHus. B oTBeTax OTCyTCTBYIOT
BBIBOJIBI.

OneHkr 6 Oaniax BHICUATHIBAIOTCS MyTEM MPOU3BEIACHUS BEIMYUHBI BHICTABICHHOTO
MIPOIICHTA JIJI1 KOHKPETHOT'O BUJIA TEKYIIET0 KOHTPOJISA Ha MPEABAPUTEIBHO BBIACICHHOE TS
HEro KOJIMYECTBO OAIIIOB (B Ipejenax pasjeia).



OneHuBaHUE CTYyAEHTa Ha 3a4dere € OLEHKOH IO JUCUUIUIMHE «XUMHYECKHE
pEaKTOPbI»:

bansbl
(utoroBoit OcBoenne
N . . TpeGoBanus kK 3HAHUAM
pPEUTUHIOBOM | KOMIIETEHIN
OIICHKH )
100-85 [IponBunyTthiii | OTBETHI HA TOCTAaBICHHBIE BOMPOCHI IOJHBIC, YETKUE U
YpOBEHb pa3BepHyThle. PemieHus 3agady  JOTUYHBI, JOKa3aTEJNbHBI U
JEeMOHCTPUPYIOT ~aHAJUTUYECKHE M TBOPUYECKHE CHOCOOHOCTH
CTYJICHTA.
84-70 Cpennuii JlaroTcs 1mOJIHBIE OTBETBHI HA IIOCTABJICHHBIE BOIpPOCHL. [lokasaHo
YpOBEHb YMEHHE BBIIEIATh MPUUMHHO-CIIEACTBEHHbIE CBs3U. [Ipu perienun
3a1a4 JIONYIIEHbl HE3HAYUTEIbHBIC OIIMOKH, HCIPABICHHBIC C
MOMOIUIBIO «HABOSIINX» BOIIPOCOB MPENo/1aBaTesl.
69-60 ba3zoBbrit OTBeTbl Ha BONPOCHI M  PEIICHHUS IMOCTaBICHHBIX 3ajad
YPOBEHb HEIOCTaTOYHO TMoJHbIe. JIoruKa U Mmoce10BaTeIbHOCTh B PEIICHUN
3aJ1a4 UMEIOT HapylIeHus. B 0TBeTax 0TCyTCTBYIOT BHIBOJIBI.

Cryaent, nonyuuBinii MmeHee 60% OT MaKCUMaJIbHOTO Oajuia 3a pasei AUCIUIUIUHbI
WM IPOMEXKYTOYHYIO aTTECTAINIO, CYUTAECTCS HEATTECTOBAHHBIM 110 JTAHHOM TUCIUILINHE.

HToroBast olieHKa BBICTABJISETCS ITyTEM TIEPEBO/1a HAOPAHHBIX OAJIJIOB B COOTBETCTBUU
CO clenyIoIIel Tabnuieit:

Ornenka 1o 5-0abHOM IIKaje LyTnis, amies 52 pesie o Ouenka ECTS
9K3aMEH
5 — «omauunoy 90-100 A
85-89 B
4 — «xopouto» 75-84 C
70-74 D
3 — «o » 65-69
(VOOBNIEMBOPUMENLHO 60-64 E
2 — «HEey0081emBOPUMENLHON Menee 60 F

Y4yeOHO-MeTOAUYEeCKOE U HHPOPMALMOHHOE o0ecredeHUue Y4eOHOM NUCIUIIINHBI
OcHoBHas nuTepaTypa
1. Kopsitiiea A K., [TerbkoB B.U. Xumuueckue peaktopsl: BBesenue B Teopuio u
MpakTUKy : yueOHoe nocooue. - CII0 : U3gaTenscTBo «Jlanby, 2019. - 112 ¢. — Pexum
nocrymna : https://e.lanbook.com/reader/book/113903/#109
2. [Tonos HO. B. Xumnueckue peaktopsl (Teoprs XUMHUYECKUX MPOLIECCOB U
peakTopoB) : yuebHoe nocodue. - Boarorpaz : Boarl'TVY, 2015. - 240 c. — Pexwum noctyna :
https://e.lanbook.com/reader/book/157211/#3
JlonoyiHUTENBHASL TUTEPATYpPA

3. bapanos JI.A. IIporecch u anmapatbl XUMUYECKON TeXHOJIOTUY : yueOHuK. - CIIO :
N3narenscTBO «Jlanpy, 2020. - 408 c.— Pexxum J0CTyma:
https://e.lanbook.com/reader/book/130186/#4

4. 3yboa H.I'. Xumuueckue peaktopbl / Meron. ykazaHUs K BBIIOJIHEHUIO
npakTuyeckux padot 1, 2, 3. Anpobanus, 2020.

5. Kypnan «Tpyaet BI'TY. Xumuss u TEXHOJOTHS HEOPraHUYECKUX BEIIECTB». -
Pexwum nocryma : 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 odecnieyenue u MHTEepHET-pecypcehl:

[Ipomecc peanmzanuu 00pa30BaTENIBHONW MPOTPAMMBI  O0OECTIEYeH HEO0OXOIUMBIM

KOMITJIEKTOM JIMIICH3MOHHOTO TporpaMMHoOro ooecrnieuenwus: « Wordy», «Power Painty.
MartepuaJIbHO-TeXHHYECKOe o0ecnevyeHne y4eOHOH JUCIUIIMHBI

JlekiIMOHHBIE  3aHATUSI  MPOBOISATCS B CHEHUAIM3UPOBAHHBIX  ayJIUTOPUSIX,
OCHAIIIEHHBIX MYJIbTUMEIUNUHBIM o0OopyaoBaHueM. [IpakThyeckue 3aHATUS MPOBOJSATCA B
ITUX K€ AayJUTOpUAX C TOCEUIEHUEM JIabopaTopHii, OCHAIICHHBIX CTaHIApPTHBIMU
KOMILJIEKTAMH OTEYECTBEHHBIX M 3apyOESKHBIX MPUOOPOB U YCTAHOBOK. MyIbTUMETUNHBIHI
KypC JISKITUH, BUACOPMIBMBI, MAKETHI U TUTAKATHI.

Y4eOHO-MeTOAUYECKHE PEKOMEHAALMY VISl CTYJAEHTOB

1. Yka3zanus 11 npOoCIyIIMBaHUS JIEKIAN

[lepen HayanoM 3aHATH BHHMMATEIbHO O3HAKOMUTHCS C Y4YEOHBIM ILJIAHOM
MPOBEJECHUS JIEKIUN U CIIUCKOM PEKOMEHI0BAHHOM JINTEPATYPHI.

[lepen mocemeHneM OYEpPEIHOMN JIEKIUU OCBEXKUTh B MAMATH OCHOBHBIE KOHLEMIIMU
NpOWJIEHHOTO paHee Marepuaina. [loAroToBUTh TpU  HEOOXOAMMOCTH  BOIMPOCHI
npenojasarento. He Hago onacaTbcs, 4TO BOIIPOCHI MOTYT OBITh IPOCTHIMHU.

Ha nexuun oCHOBHOE BHHUMaHHE CIEAYET YAEIATh HE (opMyslaM U MaTeMaTUYECKUM
BBIKJIQJIKaM, a COJIEPKaHUIO N3YyYaeMbIX BOIIPOCOB, ONPEICTIECHUSIM U TOCTAHOBKAM 3a/1a4.

B mnpouecce m3yuyeHuss JNEKIMOHHOIO Kypca HEOOXOAMMO MO BO3MOKHOCTH YacTO
BO3BpAIIATECA K OCHOBHBIM TMOHSTHUSM M METOJAM pelIeHHus 3aj1ad (371eCb BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUN CTYJICHTOB).

JKenarenbHO MCHOJIB30BaTh KOHCIEKTHI JIEKIIUM, B KOTOPBIX HCHOJIb3YETCSl MPUHSTAs
npenojiaBaresieM cucteMa 0003HauYCHU.

s 6onee moApoOHOro M3ydeHHsl Kypca cieayeT paboTaTh ¢ pPEKOMEHI0BAaHHBIMU
JUTEPATyPHBIMU UICTOUHUKAMH Y BHOBb MOSBIISIOMIUMUCS UCTOYHUKAMU.

2. YkazaHus JJis y4acTusl B MPAKTUYECKUX 3aHITUSIX

Ilepen mnocemieHMEM MPAKTUYECKUX 3aHATUA YSICHUTh TEMY W CaMOCTOSITEIBHO
W3YUYUTh CBSI3@HHBIE C HEW MOHATHUS U METO/BI PELICHUS 3a/1a4.

[lepen pemieHueM 3amad aKTUBHO y4acTBOBATh B OOCYXKJEHWU C TPENojaBaTeiieM
OCHOBHBIX MOHSITUH, CBA3aHHBIX C TEMOM MPAKTUUECKOTO 3aHATHUS.

B mpouecce pemieHus 3aad BECTU AUCKYCCHIO C MPENOAABATENEM O MPAaBHIBHOCTH
MPUMEHEHUSI METOJIOB UX PEILICHHUS.

[Io BO3MOXHOCTH CaMOCTOSITEBHO JIOBOJAMTH pEUICHUE NpeajiaraeMbix 3ajad 0
OKOHYATEJIbHOI'O UTOTA.

B KoHIIE MpaKkTUYECKOTO 3aHITHS MPU HEOOXOMAUMOCTH BBIICHUTH Y TPEMOJaBaTess
HESICHBIE BOIPOCHI.

OcHOBHBIE pe3ybTaThI BHITOTHEHHS pa00OThl HEOOXOAMMO pacrevararh.

3.YkazaHus JJ1s1 BHIIOJIHEHUS CaMOCTOSITEIbHON paboThI

[TonyunTs y mnpenopaBaTensl 3aJaHUE W CIUCOK PEKOMEHJIOBAHHOM JIUTEpaTypHI.
N3yyeHue TeopeTHYecKrux BOMPOCOB CIENYET MPOBOAUTH MO BO3MOKHOCTH CAMOCTOSITEILHO,
HO TMPU 3aTPYAHEHUSIX 00palaThCs K MPENnoiaBaTelto.

[ToaroTOBUTH MUCHMEHHBIN OTUET O MPOJICITAHHON padoTe.



[Ipu BbImoONHEHUH (GPOHTANBHBIX 3aJaHUN MO YCMOTPEHHUIO MpernojaBaresis padora
MOXET OBITh OIlcHEHa 0Oe3 MHUCBMEHHOTO0 OTYeTa Ha OCHOBE OTBETOB HA KOHTPOJBHBIC
BOMPOCHI, IPU YCITIOBUHU aKTUBHOW CaMOCTOSITEIBHON paOOTHI.

[ToaAroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOITPOCHI.

MeToauveckue peKOMEHAALMH ISl IIpenoaaBareien

1. Ykazanus s npoBeAeHUs JEKIUN

Ha nepBoii BBOAHOM JIEKIIMKU CAENaTh OOUIUN 0030p CoAepKaHUsl Kypca U OTMETUTh
HOBBIE METOJBI M TMOJXOJbl K PEIICHUIO 3aJlad, pacCMaTpPUBAEMbIX B KypcC€, TOBECTH [0
CTYZIEHTOB TpeOoBaHus Kadeapbl, OTBETUTH HA BOMPOCHI.

[Ipy mOATOTOBKE K JIGKITMOHHBIM 3aHATHSAM HEOOXOJWMO TPOAYyMAaTh IUIAH €ro
MPOBEICHUSA, COACPKAHUE BCTYIUTEIBHOM, OCHOBHOW W 3AaKIFOUUTEIBHOW YacTU JICKIHH,
O03HAKOMUTHCSI C HOBMHKaMHM Yy4e€OHOW M METOAMYECKOM JIMTepaTyphl, MMyOIUKAIUSIMU
IIEPUOJIUYECKON I€YaTh IO TEME JIEKUMOHHOTO 3aHsTusA. llepen HM310KEHHEM TEKyIIEro
JICKIIMOHHOTO MaTepHalia HalIOMHUTh 00 OCHOBHBIX UTOTaX, OCTUTHYTHIX HA MPEIbLAYIITNX
nekiusax. C 3TOM 1UEnpl0 33JaTh HECKOJBKO BOIPOCOB AayJIWTOPUA U OCYIIECTBUTH
BBIOOPOYHBIN KOHTPOJIb 3HAHUS CTYICHTOB.

B Xxone NeKIMOHHOIrO 3aHSTHSl MpENojaBaTesib JOJKEH Ha3BaTh TEMY, Y4COHBIC
BOIIPOCHI, O3HAKOMUTH CTYJAEHTOB C MEPEYHEM OCHOBHOM W JOTOJHUTEIBHOMN JIMTEPATypPhI
no teme 3aHsATUs. PackpbiBasi copep:kaHue y4eOHBIX BOIPOCOB, aKI[EHTUPOBATH BHUMAHUE
CTYJICHTOB Ha OCHOBHBIX KaTETOpHsX, SIBICHHUSX M TMPOIEccaX, OCOOCHHOCTAX UX
IIPOTEKaHUs. PacKppIBaTh CYIIHOCTh U COJAEPKAHUE PA3JIMYHBIX TOUYEK 3PEHHS U HAYUYHBIX
MOJIXOJ/IOB K OOBSICHEHUIO TE€X WJIM UHBIX SIBJICHHUM U MPOIIECCOB.

Cnenyer apryMeHTHPOBAaHO OOOCHOBATh COOCTBEHHYIO TO3UIIMIO TIO CHOPHBIM
TeopeTndyeckuM BompocaM. [lpuBoguTe mnpuMepbl. 3agaBaTh IO XOAy HU3JIOKEHUA
JEKIIUOHHOI0 Marepuana PUTOPUYECKHE BOMPOCHI M CaMOMY JaBaTh Ha HUX OTBET. JTO
CIOCOOCTBYET AKTHUBU3ALUU MBICIUTEIIBHOW JIESITEILHOCTH CTYACHTOB, MOBBIIMICHUIO HX
BHUMAHUSI U MHTEpeca K MaTepually JEKUUH, €€ coaep:kaHuio. IIpenonasarens NOJDKEH
PYKOBOAHUTH pPAOOTOM CTYJIEHTOB 10 KOHCIEKTUPOBAHHUIO JIEKIIMOHHOTO MaTepuana,
MOTYEPKUBATH HEOOXOIUMOCTh OTPAXKEHUS B KOHCIIEKTaX OCHOBHBIX MOJIOKEHUN U3ydaeMOi
TEMbI, 0CO0O0 BBIICISAS, KaTErOpUalbHBIA amnmapaT. B 3akiIiouuTeIbHOM 4YacTH JICKIIUU
HE00X0IMMO C(HOPMYJIMPOBATH OOIIUE BBIBOABI IO TEME, PACKPHIBAIOIINE COJICP>KaHUE BCEX
BOIIPOCOB, TIOCTaBJIEHHBIX B JeKIMU. OOBSIBUTH IJIAH OYEPETHOTO MPAKTUUECKOTO 3aHATHSA,
JaTh KpPaTKUE PEKOMEHIAIMU 1O MOATOTOBKE CTYIAECHTOB. OmNpenenutrb MECTO U BpeMs
KOHCYJIBTAIIMH CTYZEHTaM, TIOKEJIaBITUM BBICTYIIUTh C JOKJIaJAaMH U pedepaTamu.

Ha mocnenneit nexmuu yaenutsh BpeMs il 0030pa HanOoJiee BaXKHBIX TMOJIOKEHUH,
PacCCMOTPEHHBIX B KypCE.

2. Yka3zaHus 1Jis NPOBEICHUS IPAKTUUECKUX 3aHSITUI

YeTko 06003HAYUTH TEMY TPAKTUYECKOTO 3aHSATHS.

OO6cyauTh OCHOBHBIE TTOHSTHUSI, CBSI3aHHBIE C TEMOM MPAKTUYECKOTO 3aHSATHS.

B mponecce pemeHuss 3amad BECTH AUCKYCCHIO CO CTYyAEHTaMH O IPABHIIBHOCTH
MIPUMEHEHUS TEOPETUUECKUX 3HAHUM.

Ormeuath CTyIEHTOB, HaK0OJIee aKTUBHO YYaCTBYIOIIUX B PEIICHUU 33/1a4 U IUCKYCCHUSIX.



B KoOHIIE IPaKTUYECKOro 3aHATHS 334aTh Ay IMTOPUN HECKOJIBKO KOHTPOJIBHBIX BOIPOCOB.

3.Yka3zaHus Mo KOHTPOJIIO CAMOCTOSITEIbHON pabOThI CTYAEHTOB

[To ycMOTpeHHIO IpenoJaBaTess 3aJaHue Ha CaMOCTOATEIbHYI0 pab0OTy MOXKET OBbITh
WH/IMBHUIYAJIbHBIM WU (POHTAIBHBIM.

[Ipu ucnosib30BaHUM UHANBUIYAJBHBIX 33JaHU TpeOOBATh OT CTYAEHTA NUCbMEHHBIN
OTYET O NPOAEIaHHON padoTe.

[Ipu npumeHeHMM (POHTAIBHBIX 33JaHUM BECTU KOJUIEKTUBHBIE OOCYXAECHUS CO
CTYJEHTaMH OCHOBHBIX TEOPETUUYECKUX MOJIOKEHUH.

C penbr0 KOHTPOJS KadecTBa BBINOJIHEHHS CaMOCTOSITENIBHOM padoThl TpeOOBaTh
WHAMBHUAYaAJIbHbIE OTYETHl (JIOMYyCTUMO BMECTO MHUCBMEHHOTO OTYeTa MPUMEHSTH
WH/IMBHUIyaJIbHbIE KOHTPOJIbHBIE BOIPOCHI).

[Iporpamma cocrtaBieHa B cooTBeTcTBUHM ¢ TpeboBanussmu OC HUAY MUOU u
y4eOHBIM IJIAHOM OCHOBHOM 0Opa3oBaTEeIbHOM MPOrpaMMBbI 10 HAIIPaBJICHUIO MOATOTOBKH
18.03.01 «XuMu4ueckass TEXHOJIOTUS».

PaGouyro mporpammy cocTaBmi @ JOLIEHT 3epHBIIKUHA A.A.

Peuenzent noueHt ['epacumoBa B.M.

ot

[Iporpamma ogobpena Ha 3aceqanun Y MKH 18.03.01 «XuMuueckasi TEXHOJIOTHS OT
15.11.2021 rona, mpotokoma Ne 2.
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[Ipencenarens yaeOHO-METOINUECKON KOMUCCHH v Yepuora H.M.



