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enb ocBoeHNs TMCHUTIVIMHBI

Hens mnpenomaBaHusi AWCUUIUIMHBI SIBJSIETCS IOMy4YEHHWE 3HAHUHM, HEOOXOAMMBIX Ui IUIOJOTBOPHOM
TBOPYECKOM AesATenpHOCTH OakanaBpa. [ucnumimHa «XUMHYECKHE PEaKTOphl» (OPMHUPYIOT TEXHOJOTHMYECKOE
MHPOBO33peHHE OakalaBpoB M/ HX IPOHU3BOACTBEHHO-TEXHOJOIMYECKOH UM  MPOEKTHO-KOHCTPYKTOPCKOMN
npodecCHOHAIBHON AEATEIbHOCTH.

3amaun U3ydeHHs JUCLMITINHGI: V3yueHue OCHOBHBIX MIPUHIIMIIOB OPTaHU3alui XUMHUYECKOT0 IPOU3BO/ICTBA,
ero HepapxXu4yecKol CTPYKTYpbhl, METOABI OLEHKH J(PQGEKTUBHOCTH NPOHM3BOACTBA; OOIIHME 3aKOHOMEPHOCTH
XUMHUYECKHX TIPOLIECCOB; OCHOBHBIE PEAKIIMOHHBIE MPOLIECCHl U PEAKTOPhl XUMHUYECKON TeXHOJNOrnu. bakamaBp mo
JUcHUIUIMHE «XHUMHUYECKUE PEakTOpb» JODKEH pemaTh npodeccHOHaJbHbIE 3aJadd B COOTBETCTBHU C
MIPOU3BOICTBEHHO-TEXHOJIOTMYECKOM, HAyYHO-UCCIEA0BATEIbCKOW, OPraHU3aMOHHO-YTIPABIECHYECKON U IPOEKTHON
JESITENbHOCTBIO.

W3yuenne AMCUUIIMHBL JOIKHO OCHOBBIBATHCS HA CIIELYIOIINX NPO()EeCCHOHATIBHBIX CTAHAAPTAX:

- 26.001. Cnenmanuct 1o 00ecIeYeHH0 KOMIUIEKCHOTO KOHTPOJIS TPOHW3BOJICTBA HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3UIIMOHHBIX MaTepUaJIOB;

- 26.004. CroeuuanucT 0O NPOU3BOJACTBY BOJIOKHUCTBIX HAHOCTPYKTYPUPOBAHHBIX KOMIIO3HLIMOHHBIX
MaTepHajoB.

Mecto nucuuminnel B crpykrype OOII BO

Kypc «Xumnueckue peakTopbl» BXOAUT B 0a30BYI0 4acTh 0Opa3oBaTENbHOM NMPOrpaMMbl M CBSi3aHa C
HEOOXOIMMOCTBIO 3HAHUI OCHOB OOIIEH M HEOPTraHWYECKON XWMHUH, aHATUTHICCKOW XVUMHH U (PH3UKO-XMMHYECKUX
METO/IOB aHajM3a, OPraHHYECKOW XHMMUH, LIMPOKOE MCIIOIb30BAHUE, KOTOPBIX HE TOJBKO HAaET BO3MOXKHOCTh
HauOoJiee TOYHO BBHIPA3UTh TEOPETUUECKHE 3aKOHOMEPHOCTH, HO M SBISETCS HEOOXOOUMBIM HMHCTPYMEHTOM HX
yCTaHOBJICHUS. TeopeTHyeckre 3HAHUS W NPAKTUUYECKHE HABBIKH, IIOJyYCHHbIE CTYJCHTaMH IpH HU3YyUCHUH
JUCLUIUIMHBL «XUMHUYECKHE PEaKTOPbl», JOJDKHBI OBITh HCIOJB30BaHBl B MPOLECCE H3YyYCHHS IOCIIEIyIOLINX
mucuuiuinH: «O00pynoBaHKHE MPOU3BOJCTB HEOPraHWYECKHUX BEIIECTB», «TeXHOJOrHs MHHEPaJIbHBIX yIOOpEeHUH,
coJIel U 1iesoue», «XUMUYeCcKas TEXHOJIOTHSI HEOPraHUYECKUX BEIIECTB. TEXHOJIOTHS CEPbl U CEPHOM KHMCIIOTBD»,
«TexHONOTHS CBSI3aHHOTO a30Tay.

ITocne N3Yy4YCHUSA NUCHUILIMHBI BBIITYCKHUKHW JTOJIXKHBI 6BITL TOTOBLI K BBITTIOJIHEHUIO CJIICAYIOIIUX TPYAOBLIX
GbyHKIMi:

- A/06.6. Pa3paboTka mpeIOKEHUI 0 KOMIUIEKCHOMY HCIIOJIb30BAHUIO ChIPbS W YTHIIM3ALUK OTXOJOB
MIPOM3BOICTBA;

- D/01.6. CoBepiiieHCTBOBaHHE TEXHOJIOTHM, MEXaHU3AIIMsA M aBTOMATH3AIIMs TPOU3BOACTBEHHBIX IPOIIECCOB;

- A/01.6. TIlpoBemeHue aHaiu3a ChIPbS, 1OAY(HaOPUKATOB U TOTOBOM MPOAYKIMH IPOU3BOACTBA
HAaHOCTPYKTYPHUPOBAHHBIX KOMITIO3UIIMOHHBIX MaTEpHAJIOB.

- B/02.6. IlpoBeneHue HKCHEPTHU3bl TEXHUYECKUX JOKYMEHTOB MPOHM3BOACTBA HAHOCTPYKTYPHPOBAHHBIX
KOMITO3UIIMOHHBIX MaTepUaJIOB HA COOTBETCTBUE TPEOOBAHUAM BHYTPEHHETO PhIHKA U SKCIIOPTHBIM TPEOOBAHHUSIM.

Kommnerenuun ody4yaromerocs, gopmMupyembie B pe3yJibTaTe 0CBOCHUS JMCHUTIIHHBI

B mponecce 0OCBOCHUSA I[aHHOﬁ JAUCHUIUINHBI Y CTYACHTA (1)OpMI/IpyIOTC$I CJICAYHOINEC KOMIICTCHIIU U

npodeccruoHaabHbIC

KO)_I KOMIICTCHIIMH HaumenoBanue KOMIICTCHIIMH I/IH,Z[I/IKaTopBI JOCTHKCHUSA KOMIICTCHIITUA




TIK-2 cIoco0€eH UCI0JIb30BaTh 3HAHUE 3-ITK-2 3HaTh CBOMCTBA XMMUYECKHX DJIEMEHTOB,
CBOMCTB XMMHYECKUX IIEMEHTOB, COEIMHEHHH U MaTepPHaJIOB Ha UX OCHOBE JIJIsI
COEIMHEHHI U MaTepPHAJIOB Ha UX COOJTFO/IEHUS TEXHOJIOTHIECKOTO periiaMeHTa
OCHOBE JJIsl peIIeHus 3a1a4 V-IIK-2 YMeTh HCTIOIh30BaTh 3HAHMS CBOWCTB
npoheccCnoHaIbHON AEeATETbHOCTH XUMHYECKUX 3JIEMEHTOB, COSTUHEHUH 1
MaTepHajoB Ha MX OCHOBE ISl pEIICHUs 3a7ad 10
BBIIYCKY MPOIYKITUH B CTPOTOM COOTBETCTBHH C
TEXHHYECKUMHU TPeOOBaHUSAMHU
B-IIK-2 BrmageTs HaBBIKaMU pa3pabOTKH
NPEAJIOKEHUS IO KOMIUIEKCHOMY HCIIOJIb30BAaHUIO
CBHIPbSI U YTUIIM3AIMHU OTXOJJOB POU3BOJICTBA
IK-7 CrniocoOeH MpUHUMATh KOHKPETHBIC 3-I1K-7 3HaTh TEXHOIOTMH U CUCTEMBI
TEXHUYECKUE PEIICHUS MIPU SKOJIOTUYECKOTO MEHEPKMEHTA TP
pa3paboTKe TEXHOIOTHUECKIX MIPOBEJICHUU WCITBITAHUH C
MPOILIECCOB, BEIOUPATh TEXHUYECKHE | MCIIOJIb30BAHUEM TEXHHUCSCKUX CPEIICTB
CpEJICTBA U TEXHOJIOTUU C YYETOM VY-IIK-7 YMeTh BBINOIHITH PabOTHI 110
9KOJIOTUYECKUX MOCTEICTBUI HX cOOpY ¥ HAKOIUJICHUIO TAHHBIX TIPH
MIPUMEHEHU pa3paboTKe TEXHOIOTHISCKUX
IIPOIIECCOB
B-I1K-7 Brnagets HaBbIKamMu BEIOOpA
TEXHUYECKUX YCTPOUCTB U TEXHOJOTUHU C
YYETOM SKOJIOTHYECKUX TIOCIEICTBUI HX
MIPUMEHEHUS IS TIOJIrOTOBKH ITPOEKTa
IJIaHa MEPOTIPUATHH 10 MCIIOIB30BaHUIO
CBIPBS B IOTIOJTHUTEIHHBIX
MIPOM3BOJICTBEHHBIX IEIISIX
3anaumM BOCHIUTAHUS, peaju3yeMble B PAMKAX OCBOECHHS TUCHMIJINH
Bogneuenue B
Hampasnenue/ Co3naHue yCcloBUH, Hcnonb3oBaHuEe BOCOIUTATENIBHOTO
Pa3HOIIIAaHOBYIO
eu o0ecrevnBarIux MMOTEeHIIMANA yYeOHON TUCIUTILTHHBI
BHEYYEOHYIO IEATEIHHOCTD
B-22 (dbopmupoBaHUe 1.Mcnonp30BaHue BOCITUTATEIHHOTO 1. Oprannzanus
TBOPYECKOTO TTOTEHITATA TACITATIIIH HAy9HOTO  TOAX0Ja |
WHXEHEPHOTO poeCCHOHANBEHOTO MOIYJIS gyyBcTBa «Bce B omHOM
MBINUICHNS, HaBBIKOB | JJIA PA3BUTHsI HABBIKOB KOMMYHUKAITHH, KOMaH/e» depe3 ydacTHue
OpraHu3anuu KOMAaHJIHOHM pabOoTHI U JIUJIEPCTBA, CTYyICHTOB B TIPOBEIICHUH
KOJUTEKTUBHOM TBOPYECKOTO HH)KEHEPHOTO MBIITUICHHS, KpPYTJIBIX CTOJIOB u
MIPOEKTHOM CTpPEMIICHHUSI CIIEA0BATh B CEMHHApPOB.
poeccuoHaTbHON AEeITEIbHOCTH dopMupoBaHue
HOpMaM TOBEJICHHsI, 00ECTICUNBAIOIITIM BEPTUKAIBHBIX CBSI3ed U



https://ru.wikipedia.org/wiki/%D0%A2%D0%B2%D0%BE%D1%80%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE

HpPABCTBEHHBIN XapakTep TPYyA0BOM (hopMasIbHBIX MpaBuI
JESTeIbHOCTH U HECTYKeOHOTO JKU3HU TIPH  TIPOBEIIEHUU
MTOBE/ICHNUS, OTBETCTBEHHOCTH 32 CTYJEeHYECKUX KOHKYPCOB
MIPUHSTHIE PEIICHUS Yepe3 MOATOTOBKY
TPYHIIOBBIX KYPCOBBIX pabOT U
MIPaKTUYECKUX 33/IaHUH, pelIeHne
KEHCOB, MPOXOXKACHNE TIPAKTUK U
noarotosky BKP.

2.Mcmonp30BaHue BOCITUTATETHFHOTO
MIOTEHLMANA JUCIUILINH
npo¢eCcCHOHANBEHOTO MOAYJIS AJIS:

- (hopMHUPOBaHUS POU3BOJICTBEHHOTO
KOJUJIEKTHBH3MA B XOJIe COBMECTHOTO
peIICHUA KaK MOJICJIIbHBIX, TaK U
MIPaKTHUYECKUX 3a/1a4, a TaKkKe MyTeM
MOJIKpEIUICHNE palliOHAIbHO-
TEXHOJOI'MYE€CKHNX HAaBBIKOB
B3aUMO/JICUCTBUA B IPOEKTHOMN
JESTENTHOCTH YMOIIMOHAITBHBIM
3¢ (heKTOM yCIEeITHOTO B3aNMOIeHCTBHS,
OIyIIIEHNEM pOocTa O0IIeH
3¢ (HEeKTUBHOCTH TIPH pacIpeieIeHUN
MIPOEKTHBIX 337]a4 B COOTBETCTBUU C
CHWJIBHBIMHU KOMITETEHTHOCTHBIMH U
SMOIMOHAIFHBIMUA CBOMCTBAMH YJICHOB

MIPOEKTHOM IPYIIIBL.

Ounas ¢popma o0yueHnust
CTpyKTYypa U conepxaHue yueOHOH JUCIUTITUHBI
JucrurinHa mpenogaeTcs CTyIeHTaM B 7-oM cemectpe. OO0Imas TpyA0eMKOCTh JUCITUILUIMHEBI COCTaBIIsAeT 4
3adyeTHbIe equHuIbl, 144 ak. yaca.
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a
1 1 | Obmme nonoKeHHs 10 2 8 | YO 25
2 | Peaktoper ¢ pasnmuunbiMu | 44 4 10 30 | 3m
PEKUMaMHU ABHKECHHUS CPEJIBI T
2 3 | Peakropsr c paznuunbiM | 44 4 6 34 |YO 25
TEIUIOBBIM PEKUMOM 3n
4 | TlpoMbinuieHHBIE  XuUMHYeckue | 46 6 - 40 | T
PeaKTOpHI
144 | 16 16 | 112 3auer ¢ 50
Buja npomMe:kyTo4HOM aTTecTAlMU .
OLIEHKOIi
Coaepsxkanue JeKIIMOHHOI0 Kypca
YuebHo-
TeMbl JIEKIIUH. Bcero
MeTOoIHYecKoe
Bomnpocnl, oTpadaTbiBaemMble Ha JIEKIIMH 4acoB
olecreuenmne
1 2 3
OO61ue MOJIOKEHHST 2 [1-3]
Knaccupukanust XMMHYECKUX PEAKTOPOB.
OcHOBHBIE TPeOOBaHUS K IIPOMBIIIJICHHBIM PEaKTOPaM.
PeakTophl ¢ pa3IMIHBIMH PEKUMAMU IBUKEHHS CPeIbl 4 [1-3]
PVC nepuoanyaeckuid.
PC HenpepbIBHOTO AEHCTBUS.
IPYIB HenpepbIBHOTO ACUCTBUSL.
Kackan PUC
PeakTopbl NOJIyHENPEPBIBHOIO JEHUCTBUS.
CpaBHEHHUE PEaKTOPOB PA3IUIHBIX TUTIOB
PeakTopsl ¢ pa3jJIMYHBIM TEIJIOBBIM PE:KMMOM 4 [1-3]
Knaccugpukanuss  peakTopoB € Pa3IM4HBIM  TEIUIOBBIM  PEKUMOM.
TlonuTponu4ecKuii pesKuM.
M30TepMUYECKUN PEXUM.
AMabaTHIeCKuil pesKuM
IpoMbIlLIEHHbIE XMMUYECKHE PeaKTOPhI 6 [1-3]
PeakTOpBI /17151 TOMOTEHHBIX ITPOLIECCOB.
PeakTOpBI 17151 TeTEPOreHHBIX MPOLIECCOB
IPeakTophbI 117151 reTepOreHHBIX TIPOLIECCOB C TBEPIIOH (asoii.
PeaxTopb! 117151 ra30’KMIKOCTHBIX TETEPOTrEHHBIX MPOLIECCOB.




IlepeyeHb MpaKTHYeCKUX 3aHATHI

Tema npakTH4yeckoro 3ansatus. Bonpocsl, orpadaTsiBaeMble Bcero Yrebuo-
MeToAuYecKoe
HA NPaAKTHYeCKOM 3aHATHH 4acoB
obecneyeHue
1 2 3
PacueT 0ObeMa XUMUYECKHX PEAKTOPOB 2 [4]
Pacuer maTepuansHOrO OanaHca 4 [4]
PacdeT KOHCTaHTBI CKOPOCTH XUMHUYECKON peaKIuu 4 [4]
TemoBbIie pacueThl XHMHUUECKHX PEAKTOPOB 6 [4]
Ilepeuyenb 1a60paTOPHBIX PadoT - He MPeIYCMOTPEHbI YUeOHbIM IVIAHOM
3aganus 1JIS CAMOCTOAITEILHOI pa0oThl CTYIEHTOB
Yu4eOHo-
Bcero
Bomnpocsl AJis1 caMOCTOATENBHOr0 N3YUeHusl (3a1aHusl) MeTOIHYECKOe
4acoB
obecreuenmne
1 2 3

OO01IHe MOJI0KEHHS 8 [1-3, 5]
IAHAJIN3 IPOLIECCOB B XUMUIECKOM PEAKTOPE
PeakTopsl ¢ pa3HYHBIMH PEKUMAMH JABHKEHHS Cpe/bl 30 [1-3, 5]
MaTemaTHuecKoe MOJIETMPOBAHNE TIPOIIECCOB B XUMUYECKHX PEAKTOPax
Knaccupukanuss MareMaTH4ecKuX MOjeleld MpoIeccoB B XUMHUYECKHX
[peaxTopax
HewuneanbHble peKUMBI
OnTuMH3anMs XUMHYECKOTO MPOoLiecca B peakTopax
PeakTopsl ¢ pa3jJIMYHBIM TEIJIOBBIM PE:KMMOM 34 [1-3, 5]
'YpaBHEHHE TEIIOBOTO Oaanca.
'YcnoBus noaaepKaHus yCTOMUHUBOTO pekUMa paboThl peaKTOPOB.
Br16op THIIA peakTopa ¢ y4ETOM TEIJIOBOTO PEKUMA.
Co31aHue ONTUMAIFHOTO TEIUIOBOTO PEXXHUMa B PEaKkTope
IpombllLTeHHbIE XHMHUYECKHE PEaKTOPBI 40 [1-3, 5]
PeaxTopb! 11711 reTepOreHHO-KaTaTHTHIECKHX TIPOLIECCOB.
IbriouHbIe KaTamM3aTopbI

Oo0pa3oBaTenbHbIEe TEXHOJIOTHHA
Peanmzanust ocBoeHHs JaHHOW JUCHUIUIMHBI 00€CTIeYMBAETCsl JOCTYNOM KaXKJOoro o0ydaromierocss k 6azam
JAHHBIX W OWONMOTEYHBIM (OHAaM, (QOPMUPYEMBIM IO TIOJIHOMY IIEPEYHIO JUCIMIUIMH (MOJYJiei) OCHOBHOI
oOpazoBarenpHO# porpammbl. B BUTU HUAY MU®U neiicTByeT KOMIBIOTEPHBIE KIAcChl, B KOTOPBIX MPOBOSATCS
3aHSATHS [0 Pa3JIMYHBIM JWCIUILUTUHAM HarpasiieHus noarotoBku «XMTH», B Tom umcne u kiacchl oOecreyeHbl

JIOCTYTIOM K ceTh VHTepHeT A caMOCTOSITeN-HON MOATOTOBKU CTYIeHTOB. Ha kadenpe wnMeeTcss KOMIBIOTEPHI €



BO3MOXHOCTBIO  pa0OTHl B CIEHHUAJbHBIX MpOrpaMMax M AOCTyHa K COBPEMEHHBIM NPO(ecCHOHAJIbHBIM Oa3am
JaHHBIX, WHPOPMALMOHHBIM CIPAaBOYHBIM M IOMCKOBBIM CHCTEMaM, K TakUM Kak 0a3a JNaHHBIX MEPHOINYECKUX
m3mannid. llenpro mpu STOM sBiIsSeTCS BBIPAOOTKA Yy CTYACHTOB HABBIKOB W KOMIICTEHIWH, ITO3BOJISIOMINX
CaMOCTOSTEIBHO BECTH NCCIIEOBATENBCKYIO H HAyYHO-TIEIar OTHUECKYIO palboTy.

[TpakTHdeckast MOArOTOBKA NPH peaau3ald y4eOHOW IHMCIMIUIMHBI OPraHU3YeTCsl IyTeM IPOBEICHUS
NPaKTHIECKUX 3aHITHH, IPeyCMaTPUBAIONINX YIaCTHEe O0YYaIOIINXCS B BBITOJHEHHN OTAEIBHBIX 3JIEMEHTOB padorT,
CBSI3aHHBIX ¢ OyayImiel mpodecCHOHATEHON JesITeTFHOCTHIO.

[TpakTHyeckas MOAroTOBKA TAKXKE BKIIOYAET B ce0s 3aHATHS JEKIMOHHOTO THIIA, KOTOPBIE TIPEIyCMAaTPHBAIOT
nepenady yueOoHoi nHpopMaIiu 00yJarommumMcs, He0OOXOAMMOHN T TIOCIIEAYIOMIETO BEITIOTHEHUS paboT, CBI3aHHBIX
¢ Oyaymel mpodecCHOHATEHON NesTeTFHOCTHIO.

AynuTopHBIC 3aHATHS HPOBOIATCS B BHIE JICKIHMH ¢ ncmosb3oBaHueM [IK M KOMIIBIOTEPHOrO HpOEKTOpa,
NPaKTHYECKUX 3aHATHH, ¢ ucnonb3oBanueM [IK mpu nposenenun pacuetoB. CaMocTosiTenbHas paboTa CTYACHTOB
MPOBOJMTCS TOJ PYKOBOJCTBOM IIPENOJaBaTelIei, ¢ OKa3aHWEeM KOHCYIbTAlM W TOMOIIM TMPH MOATOTOBKE K

KOHTPOJIbHBIM pa6OTaM, BBIITOJTHCHHUH JOMAaITHUX Sa,ﬂaHHﬁ.

DoH/1 OLICHOYHBIX CPEACTB

@DoH/ OIICHOYHBIX CPEJICTB MO TUCHUIUIMHE 00ECIeUYMBAEeT MPOBEPKY OCBOCHHS IJIAHUPYEMBIX PE3YJIbTAaTOB
00y4eHus (KOMIIETEHIIUH U WX HHAMKATOPOB) OCPEACTBOM MEPONPUSITHH TEKYIIEro, pyOeKHOTO U MPOMEXYTOYHOTO
KOHTPOJIS 110 JUCLHUIIIINHE.

CBsi3pb Mexay (GOpMHPYEMBIMH KOMIETCHIHMSAMH M (opMamMH KOHTPOJIS WX OCBOCHHS TpECTaBICHA B

clemyroIei Tadnuie:

HaumenoBanue
Ne Ko u HauMeHOBaHUE MHIUKATOPA TOCTHKCHHUS HaumeHnoBanue
KOHTPOJIUPYEMBIX
/I KOMITETCHITUH OIICHOYHOTO CPEJICTBA
pa3nenoB (TeMbI)

BxoaHol KOHTpOJIb

3-11K-2 3HaTh cBOICTBA XUMHUECKUX
3JIEMEHTOB, COEIMHEHUI ¥ MaTEPUAIIOB HA UX
OCHOBE JIJIsl COOJIFOIEHUSI TEXHOJIOTHYECKOTO
peryiaMeHTa

Bonpocs! BxogHOTO
1 | BxoaHoii KOHTPOIB V-TIK-2 YMeTs 1cronb30BaTh 3HAHUS CBOHCTB
. KOHTPOJIsI (YCTHO)
XUMUYECKHX 3JIEMEHTOB, COEAUHEHUHN U
MaTepHaJIOB HAa UX OCHOBE JJIS PELICHU 3a/1a4
I10 BBIITYCKY IPOAYKLUHU B CTPOIOM

COOTBECTCTBUU C TCXHUYCCKUMHA Tpe60BaHI/I$IMI/I

ATTecTanus pa3ienoB, TEKYIIHA KOHTPOJIb yCTIEBAEMOCTH

1 OO01111E TTOJI0KEHNS B-I1K-2 Brnagets HaBbiKamMu pa3paboTKu Pemenue 3amau
PeakTopsl ¢ pasmUUHBIMHU | IPEMIOKEHHS 10 KOMILIEKCHOMY (TTUCBEMEHHO)
pexXuMaMu IIBWYKEHUS | UCIIOJIb30BAHUIO CHIPHS M YTHIIM3AINHI OTXOI0B
cpenbl IIPOU3BOJICTBA TecT (MTUCHMEHHO)

B-IIK-7 Biamets HaBEIKaMH BBIOOpA YO




TEXHUYECKUX YCTPOUCTB U TEXHOJOTHM C
YYeTOM JKOJIOTHYECKUX MOCTEACTBUIN HX
MIPUMEHEHUS ISl TIOATOTOBKH MPOEKTa
TJTaHa MEPOTIPUATHH 110 HCITOTE30BAHUIO
CBIPBS B JIONOJTHUTEIHHBIX
MIPOM3BOACTBEHHBIX IIETISX

3-11K-7 3HaTh TEXHOIOTHH U CHCTEMBI
HKOJIOTHYECKOTO MEHEKMEHTA MTPH
MIPOBEJICHUH UCTIBITAHHUH C MCTIOH30BAHUEM
TEXHUYECKUX CPEACTB

V-IIK-7 YMeTh BBINONHATE pabOTHI 110
cOOpY ¥ HAKOILJICHUIO JTAHHBIX MPH

pa3pa60TKe TEXHOJIOT'MYCCKUX MPOLUECCOB

PeaxTopsl ¢ paznu4HbIM

TCILJIOBBIM PCKUMOM

[IpombilneHHbIe

XMUMUYECKHE PEaKTOPEI

B-I1K-2 Bnagets HaBbIKaMu pa3pabOTKH
MIPEJI0KEHNS 110 KOMIUIEKCHOMY
WCTIOJIb30BaHMIO CHIPhS U YTHIIM3AIUU OTXOJIOB
MIPOM3BO/ICTBA

B-IIK-7 Brnagets HaBBIKaM# BBIOOpA
TEXHUYECKUX YCTPOUCTB U TEXHOJOTUMU C
YUETOM 3KOJIOTUYECKUX HOCIEACTBUH NX
MPUMEHEHUS UTS IOATOTOBKH MPOEKTa
IUTaHa MEPONPHUATHH 110 UCIOIb30BAHHUIO
CBIPbsSI B JOTIOJIHUTEIIBHBIX
MIPOM3BOJCTBEHHBIX LENSIX

3-T1IK-7 3HaTh TEXHOJIOTMH U CUCTEMBI
9KOJIOTHYECKOT0 MEHEKMEHTAa MpH
MIPOBE/ICHIH UCTIBITAHUIA C UCIIOIB30BaHHEM
TEXHUYECKUX CPE/CTB

VY-TIK-7 YMeTb BBIMOTHSITH pabOTHI 110
cOOpY U HAKOILJICHUIO JTAHHBIX MPH
pa3paboTKe TEXHOJIOTHIECKIX

MPOIIECCOB

Pemenue 3agau

(nMCcbMEHHO)

TecT (MUCBMEHHO)

YO

HpOMG)KYTO‘lHaH aTTeCTanusa

1

3auer ¢ OLEHKOH

[K-2, TIK-7

TecT (MUCHMEHHO)

Hepeqenb OCHOBHBIX IOKa3aTejeldl OIEeHKH peE3yabTaTOB, 3JEMEHTOB IIPAKTUYECCKOIo OIbITa, 3HAHMH ©

yMEHHﬁ, moaJiC/KaluX BXOAHOMY, TEKYIIEMY KOHTPOJIIO U l'lpOMe)KyTO‘lHOﬁ aTTeCTallumn

Ne

n/m

HaunmenoBanue
KOHTPOJIUPYEMBIX

pa3aenoB (TeMbI)

KO,Z[ U HAUMCHOBAHUC MHAMUKATOpA

JOCTHXKCHUSA KOMIICTCHIIHN

P C3YyJIbTAThbL 06yquI/m oo

JAUCIUIITINHE

BxonHoii KOHTpOJIb




BxonHoi KOHTpOJb

3-I1K-2 3HaTh CBOMCTBA XUMHYECKUX
2JIEMEHTOB, COCAMHCHNH 1 MaTepPHAIIOB
Ha MX OCHOBE JIJIs1 COOJTFOACHUS
TEXHOJIOTHYECKOTO perjlaMeHTa

V-IIK-2 YMeTh HCIOIb30BaTh 3HAHUS
CBOMCTB XMMUYECKHUX DJIEMECHTOB,
COCTMHCHHUH U MaTEPHAIIOB Ha UX OCHOBE
JUTSL PETIIeHUs 33/1a4 110 BBITYCKY
MIPOJYKIIMH B CTPOTOM COOTBETCTBHH C

TCXHHUYCCKHUMHU Tpe60BaHI/IHMI/I

ATTecTanus pa3zienoB, TEKYIIHI KOHTPOJIb yCIIEBaEMOCTH

OO0111HE TTOJIOKEHUS

PeakTopbl ¢ paznmuyHbIMU
peKuMaMu JBIDKCHUS

cpensl

B-IIK-2 Brnagetp HaBbIKaM# pa3paboTKu
MIPEUIOKEHHS IO KOMITJIEKCHOMY
HCHOJIb30BAaHUIO CHIPbSI U YTHIN3ALHUN
OTXOZOB IPOU3BOJICTBA

B-I1K-7 Brnagetp HaBbIKaM# BEIOOpA
TEXHUYECKUX YCTPOUCTB U TEXHOJIOTHH C
YUETOM 3KOJIOTHYECKUX TOCIEACTBUI UX
MPUMEHEHUS JUIsSI TOATOTOBKH ITPOEKTa
IUTaHa MEPOIPHUSITHUH 110 HCHOIB30BAHHIO
CBhIPpbA B JJOIMOJIHUTCIIBHBIX
MPOU3BOJACTBECHHBIX LEIAX

3-I1K-7 3HaTh TEXHOJIOTUN U CUCTEMBI
9KOJIOTMYECKOTO MEHEIKMEHTA MIPH
MIPOBEACHNU HUCIBITAaHUH C

HCIOJIb30BaAHUEM TEXHUYCCKUX CPEACTB

VY-IIK-7 YMeTb BBIIOTHATH pabOTHI 110
cOOpy M HAKOIUICHUIO JaHHBIX TPH
pa3paboTKe TEXHOIOTHYECKIX

mponcccoB

3HaeT Kiaccu(pUKaIHIO
XUMUYECKUX PEaKTOPOB U
OCHOBHBIE TPeOOBAHUS K
MIPOMBIIIIJICHHBIM PEaKTopam,
PUC nepuoanueckuit, PUC
HENPEPHIBHOTO NEHCTBUS,
PVB nenpepbIiBHOTO
JeHCTBUS, PEaKTOPHI

MOJTyHETIPEPHIBHOTO ACHCTBHAL.

YMeeT nosib30BaThCs
CIIPaBOYHBIMHU JAHHBIMU JIS
oTpeaeNeHHs] U3MEHEHUS
CTEIIEHU TIPEBPAIICHUS B
peakTopax UAeaJbHOrO
cmemenus (PYC) u peakropax
HJIeaTFHOTO BBITECHEHUS
(PUB), ckopocTr XUMHUYIECKUX

peakuuii B PUC u PUB

Bnaneer meTonukoit pacuera
00bEMa XUMHUYECKUX
PEaKTOPOB, OCHOBHBIX

napamerpos PUB n PUC




PeakTops! ¢ pa3nu4HbIM

TCIUIOBBIM PEXXUMOM

B-IIK-2 BrmageTs HaBEIKaMU pa3paboTKH

MPEATIOKCHHUA 110 KOMIIJIEKCHOMY

TIpomplnieHHBIE

XUMHYECKHE PEaKTOPbI

WCIIONTE30BAHUIO CHIPhS U yTHITH3AIHH
OTXOJIOB MPOU3BOJICTBA

B-IIK-7 BrageTs HaBBIKaMH BEIOOpA
TEXHUYECKUX YCTPOUCTB U TEXHOIOTHUH C
Y4ETOM SKOJOTHYECKUX MTOCTIEACTBUN MX
MIPUMEHEHUS ISl TIOJrOTOBKH ITPOEKTa
IJIaHa MEPOTPUATHH T10 FICTIOIb30BaHUIO
CBHIPBSI B IONIOTHUTEIBHBIX
MPOU3BOICTBEHHBIX I[ENIAX

3-1IK-7 3HaTh TEXHOJIOTHUH U CUCTEMBI
3KOJIOTMYECKOTO MEHEIKMEHTA MTPH
MMPOBCACHUHU HUCIIBITAHUM C

HCIOJIb30BaAHUEM TEXHUUYCCKUX CPCACTB

V-TIK-7 YMeTh BBIIOJIHATH pabOTHI 110

cOOpY ¥ HAKOIUICHUIO JAHHBIX TIPH

3HaeT KiacCH(pHUKAIHMIO
MIPOMBIIIJICHHBIX PEaKTOPOB,
KIIacCU(DUKAIMIO XUMUYIECKUX
PEaKTOPOB M OCHOBHBIC
TpeOOBaHMsI, IPEAbIBIICMbIC
K HUM, PEaKTOPbI HICaTHLHOTO
BBITECHECHUS M CMEIIICHUS,
CpaBHEHHE HX

3 GeKTHBHOCTH, 0030
MPOMBIIIJICHHBIX THIIOB

PEaKTOpOB.

‘YMeeT UCIO0Ib30BaTh
CHpaBO‘-IHbIG MaTepI/IaJIbI JJIA
OIIpEAEICHU TUIIa
IIPOMBIIIJIEHHOI'O peaKTopa K
TEXHOJIOTUYECKOMY MPOIIECCy,

napamMeTpoB XUMHUYECKUX

pa3paboTKe TEXHOIOTHUECKUX peaxkTopoB
MIPOLIECCOB
Bnageer nnpopmanmeii o
MPUHLMIAX JEHCTBUS
MIPOMBIIIJICHHBIX PEAKTOPOB,
METOAMKON COCTABJICHUS
(hyHKITMOHATBHOH,
CTPYKTYPHOM, OIEpaTOPHON U
TEXHOJIOTHYECKOH CXEMBI
3ader ¢ oueHKOI JleMoHCTpUpYyeT OCHOBHBIE
3HAHUA U YMEHUS B
[1K-2,7
COOTBETCTBHH C pa3/ienamu 1,
2.
OueHo4HBIE CpeacTBA
N Hanmenosanue [Ipencrasnenue
()
/_ OILICHOYHOTO KpaTkas xapakTepucTika OLEHOYHOIO CPEACTBA OILIEHOYHOT'O CPE/ICTBA B
o cpencTBa thonme
1 | Bxoanoit CpenctBo KOHTpOIIA, OpraHU30BaHHOE Kak | YcrHbIH onpoc - YO
KOHTPOJIb crenuanbHas Oecela MmpenogaBareis ¢ 00yJarouMCs
Ha TEMbl, CBS3aHHbIE C U3y4aeMON JUCIUILIMHON, U




paccunTaHHOe Ha BBUSICHEHHE O0beMa 3HaHHH
oOyyJaromerocss 1Mo ONpeeIeHHOMY pasjieily, TeMe,

mpoOjemMe u T.11.

2 | IIpakTrueckoe Peienue 3a1ay peKOHCTPYKTUBHOI'O YPOBHS, Pemenne 3amay - 31
3aHATHE MTO3BOJISIONINE OIICHUBATH U TUArHOCTHPOBATh YMEHHS
CHHTE3MPOBaTh, aHATM3UPOBAThH, 0000IIAThH
(haKTHUIECKHUI B TEOPETHUECKUH MaTepHall ¢
(hopMyTupOBaHNEM KOHKPETHBIX BHIBOJIOB,

YCTAHOBJICHUEM IPUYUHHO-CJICACTBCHHBIX CBSI3CH.

3 | Tect Cucrema CTaHIapTU3UPOBAHHBIX 3ananui, | Tecter - T
MIO3BOJISIOIIAS aBTOMaTU3UPOBATh npouenypy

M3MepeHHs YPOBHS 3HAHUHN M YMEHHI 00y4YaroIerocs.

MeTtoauyeckne MaTepUuaiIbl, ONpeesiolue MPoueaypbl OlleHUBAHUS 3HAHUI, yMeHHUI, BJIaleHUui 1 (M)
OMNBITA AeATebHOCTH, XapPAKTEPU3YIOIIHX 3Tanbl GOPMHUPOBAHUS KOMIIETEHIIU.
Bonpocel BxogHoro koutpoJs (YO):
1. Kimaccudukarust XMMIHYECKAX PEaKITHii
. 'oMoOreHHble peakuyuu U UX CKOPOCTb
. 'eTeporenHsle peakiiuu U UX CKOPOCTh
. DK30TEepMHUYECKHE XUMUUECKUE PEAKLIUU

. 9H,Z[OT6pMI/I‘IGCKI/IC XUMHYCCKHUE pEAKIIHNU

2
3
4
5
5. 3akoH neiictBus Macc. KOHCTaHTa CKOPOCTH XMMHYECKUX PEaKLUn
6. O0paTumble 1 HEOOpPATUMbIE XUMUYECKUE PeaKun
7. KoncTaHTa paBHOBECHS] XUMHUECKHUX peaKiuit
8. Baustare TemnepaTypsl, 1aBIeHHS U KOHIIEHTPAIMK Ha CKOPOCTh XUMHUYECKHUX peaKkInui
9. IlonmumepHbIe MaTepUaIbl

10. Knaccudukanus MUHEpaJIbHBIX YA0OpeHUH

3agayuu 1S BHIMOJTHEHHUA MPAKTUHYECKUX 3aHATHI:

1. Onpenenuts 00bEM peakTopa WAeaIbHOTO CMEIIEHHS Uil 00paTUMO peakiyn 2A «>R+S, mpoTekaromiei 6e3
M3MEHEHHS 00beMa PEaKIHOHHOM MacChl, IPH HAYANBHOIN KOHIEHTPAIMH HCXoaHOro BemectBa Cy o= 1,4 KMOTB/M,
MpHU CcTeleHn TpeBpamnieHust Xa = 0,76 OT paBHOBECHOM, MOPAMOK peakiuu N=2. OOBEMHBIN pPacxoj] MCXOIHOTO
BemectBa Gy = 4,9 M°/4; KOHCTaHTa CKOPOCTH mpsiMoii peaxtii Ky = 2-10°m/(kmonb-c); koHcTaHTa paHOBecHs Kp =
9; paBHOBECHas CTEeTICHb IIpeBpalieHus X,*=0,86.

2. CocTaBUTh MaTepHaIbHBIN OanaHc 00Xura Kordenana, coaepxamniero 38 % cepsl u 2 % Biaru. KonneHtpars
SO, B cyxom obxurosom raze - 9,4 %, SO; - 0,46%. Conepxanue cepsl B orapke - 2 %.

3. Ilpu ncciienoBaHUU peakuy B3aUMOACHCTBHS TPU(PEHUIMETHIXIIOPHIA C METaHOJIOM

(CeHs)3CCI+CH3;0H—(CeHs);COCH3+HCI
B Oe3BomHOM OeH30jJ€ B MPHUCYTCTBMM TNHMPHIMHA Tpd Temmeparype 25°C, HavajabHOH KOHLEHTpaLUu
tpudenmverunxiopuaa 0,114 kMo M™ ¥ HavanbHOI KoHIEHTpauuu MetaHona 0,08 KMOJIb M GbLIM MOTyYEHbI

CJICOYIOIINEC JaHHBIC:



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

KonmnuaecTBo

TpU)EHIITMETHITXIT

opuna, kmoms-M°  0,0092 0,015  0,0136 0,0193 0,0213 0,0325 0,0343 0,0351

TecToBBIC 3a7aHUA:

1)
2)
3)
4)

5)

1)

2)

3)

4)

1)
2)
3)
4)

5)

1)

1. YUeMy paBeH MOPSIOK N peakIny, MPOTEKAIOIIEH B peakTopax WAeadIbHOTO CMEIIEHHUS HEITPEPHIBHOTO U

NACaJIbHOI'O BBITCCHCHMS, BKIIFOUCHHBIX IMapalJICJIbHO, €CJIN IIPU OAUMHAKOBBIX UX 00BEMax Harpys3kKku

XA "

A-xp) I(1-xx)

COOTHOCATCA KaK

JAHHBIX HEAOCTATOYHO;,
n=0,5;
n=2
2. B kakux cirydasx onpaBaaHO MPOBEACHNE PEaKINY PH N30BITKE OJTHOTO U3 KOMIOHEHTOB?

€CIi peakiuss oOpaTuMas, OJWH M3 KOMIOHEeHTOB (Ooyiee meméBwlid mim OoJiee MTOCTYHHBIN) Oepercs B

M30BITKE JUTS TTOBBIIIICHHUS CTETICHN TIpeBpaIieHus Apyroro (6oyee IIeHHOT0) KOMITIOHEHTA;

H30BITOK OJHOT'O U3 KOMIIOHEHTOB HE OIIpaBAaH, TaK KaK U1 HAWJTYYIIETO NPOTEKAaHUA pEAKIINU HCO6XO,Z[I/IMO

6paTB KOMITOHCHTBI B CTEXHOMETPHUYCCKUX KOJINYCCTBAX,

H30BITOK OIHOI'0 N3 KOMIIOHCHTOB YMCCTCH B CJIy4ac, KOTraa ,I[perﬁ KOMITIOHCHT SIIOBUT WJIK KOTIa TPOAYKTBI

PCAKIMHM MOBLIICHHO TOKCUYHEI;

KOraa OAWH M3 KOMIIOHCHTOB TOKCHUYCH HWJIM KOrJa MPOAYKTbI pC€akKluu SAAO0OBUTHI, pEArcHThI CICAYCT 6paTB

CTPOTrO B CTCXNOMCTPUICCKUX KOJINICCTBAX.

3. UeMy paBeH MOpSAIOK N peaKIny, MPOTEKAMIIEH B peakTopax UAeadIbHOrO CMEIISHHUS HEITPEPHIBHOTO U
HUACAJIBHOI'O BBITCCHCHHA, COCAUHCHHBIX IMapaJICJIbHO, €CJIN OANHAKOBBI O6L€MI>I PCaKTOpPOB, 06”[»6MHI>I€
CKOpOCTI/I IIOTOKA B HUX U JOCTHUT'Aa€MBbIC CTCIICHU HpeBpameHmI?

n=1;

n=0;

JAaHHBIX HEJIOCTATOYHO;

n=0,5;

n=2
4. 3K30TepMI/I‘leCKa${ peaKknusa OCYLICCTBJICHA B a,Z[I/Ia6aTI/I‘leCKOM PCXKUME B B IBYX PCAKTOpax — C
HCMOABHUIKHBIM U C IICEBAOOKNKCHHBIM CJIOEM KaTaJIM3aTopa, — A0 JOCTHIKCHUA OHHHaKOBOﬁ CTCIICHU
npeBpalicHus. TeMnepaTypa Ha BXO0JC B CJ'IOI71 KaTajJu3aTopa — OAUHAaKOBasl. KaKOBLI TCMIICPATYPhI HA

BBIXOJC U3 CJI0A B obonx cnyqaﬂx?

B HCIIOABHKHOM CJIOC BBIIIC,



2)
3)
4)
1)

2)
3)

B HCIIOABHMIKHOM CJIOC HMIKEC,
TEMIICPATYPhI OAUHAKOBBI;

B TICEBJIOOKMKEHHOM CJIOE BBIIIIC.
5. C xako# 1eTIbI0 OCYIIECTBISIOT TECOPETUICCKYIO ONTUMH3AIINIO TIPOoIIecca:

JUTS BBIOOPA HAMJTY4IIIero BBOJIA pearcHTa B PeakTop;

IU1s 9 (HEKTHBHOTO OTBOJIA TEIlIa M3 30HBI PEAKIIHMT;

JUIST OpTaHW3alli| TIpollecca B PEaKTope, YTOOBl MaKCHMAaJIbHO TMPHONM3UTBCA K ONTHMAIBHOMY

TEMIIEPATyPHOMY PEXHMY;

4)
5)

YTOOBI CMECTUTH PABHOBECHE PEAKIIHIH;

9TOOBI ONIPEACIIUTH HEOOXOIMMEIN N30BITOK pearcHra.

6. Kakue W3 mpuUBENEHHBIX YpaBHEHHH MOXHO HCIIONB30BaTh AJISl pacueTa BPEeMEHHU MpeObIBaHUS PEarcHTOB B

peaxTope HIeanbHOr0 BRITECHEHHS TIPU MPOBEACHUH PEaKIIMU MepBoro nopsiaka A—R?

1)

2)

3)

Cap X 1 1 ¢
_ _A0 A; 4) 1::——|n(1—XA); 7) 1= —In 20 :
k k k Ca
X C X
T = CAO JA dX—A’ 5) T = Ai)N A 1 8) T = iln _1 ,
0 -W 5 “A k 1-xp
X Cc
N 6) oA . A ge
fdxp k(- xp) 9 = | £
T—CAO I y A
o kea Cao

7. KaknmMu ypaBHEHUSIMH MOYKHO TOJIb30BaThCA U1 pacdeTa BpeMeH! NPeObIBaHNS PEareHTOB B PeakTope
WIeaTbHOTO CUCIIICHUST HETIPEPHIBHOM TIPH MTPOBEICHIH HEOOpaTUMOI peakiiu BToporo mopsiaika A + B =R

+8?

X X Cag X
D . A dx, 4) 1= A; 7) g= A0-A .
T = A0 I ’ kC2 —WB
o KCacCg A
Cro XB
~ CpoXa . 5) TZM; 8) =
2) t= : w -Wg
kcaCp WA
X
c X _ A .
3) - B0Xe . 6) Ti—k(l %
kcpcCpg XA

8. M3MeHeHrEe KOHIIEHTpAIMU HWCXOJHOTO peareHTa ¢ BO BpeMeHH { W 1Mo o0beMy V B peakTope HJIealbHOTO

BBITCCHCHUS UMCCT BU:

CU b

o c

wy
3

k




1 2 3 4
9. B u30TepMUUECKOM peaKkTope UACATHPHOTO CMEIICHHS HEMPEPHIBHOM MPOBOAUTCS PEAKIIHS [IEPBOTO
nopsiaka A — R. Kakue U3 npuBeIeHHbIX YPAaBHEHUM IPUTOIHBI B 3TOM CIIy4dae IS pacueTa BpeMEH!

IpeOBIBaHMS peareHTOB?

c - X X
1) = A0 A 4) - A . 7 . Adx,
-W k(1-x4) )t=cpo | .
0 A
X Cpag - X
2) _ AdXA . 5)‘E=M, XAd
T=Cpo | ; K XA
o 1N 8)1:=CAO J' palt
Cao ~Ca 0 Kea
_ 6) t = —5
Cao —Ca . '
3) 1= HF—152 ~Wp 1
k-cp 9DNrt=-—I@1-x,).

10. Kakue 3 mpuBeACHHBIX ypaBHEHUI IPUTOJHBI U1 pacueTa BpeMEHH NPeObIBaHUS B M30TEPMUUECKOM
peaxkTope uIeaabHOr0 BHITECHEHUS IIPU IPOBEACHUH HEOOpaTUMOM peakui BToporo nopsaaka A + B=R +

S (pearenTs! A 1 B B35THI B CTEXHOMETPUYECKOM COOTHOIIICHHN ).

Cag * X Cpg - X X
1) T = A0 A : 4) T = A0 A; 7) e B dXB -
k-cp-Cp -W A =cg | W
o ''B
XA XA
dxp dx g X
2) t=cpy | - 5 t=cg, [ — 8 c-c FdxA )
o k-ca o k-Cg T wy,
0
1 c
1( 1 1 1 cao .
3 v=r| - ; 0 T_kln cn 9) rz—iln(l—x )
klca Cao A " A)-

11. Kakyro 3aBUCMMOCTH HaJI0 IOCTPOUTH JUISI HAX0XK/IEHUS BPEMEHHU PEaKlMi B PEaKTOpPe HI€aTbHOTO

BBITECHEHHUS U PEAKTOPE MJICAIbHOTO CMEIICHUS HENPEPHIBHOM Ipa)UueCcKUM CIIocoO0M?

) —— = f(ca); 3) ~Wa = (xp); 5) —— = (xa):
—Wa -Wa
2) —W, = flca); 4) xp = f(=Wp); 6) s - fr).

12. Kakue u3 npeaACTaBJICHHBIX ypaBHGHI/If/’I HCIOJIb3YKOTCA B PA3JIMIHBIX CIIyYadX KaK MaTEMaTU4YCCKas

MOZCIIb IMpo1ecca B UBOTCPMHUICCKOM PCAKTOPC NACATIbHOTO BBITCCHCHUS ?

c-c dxa W p XA .
) SERA 4) -_TA 6) - :
T dz CAO —WA
dca ipu 7=0 x,=0; c
2) ; =Wy, ) e-- F dcp
f dea W
ipu =0 ¢cp = Cao; dl
XA HpI/I|:0 CA = CAQs
dxp '
3) TZCAO I 1
0 kc A

13. Kakue u3 MMPUBCACHHBIX ypaBHeHI/Iﬁ MPUTOAHBI UI pacdyeTa BpEMCHU Hpe6I>IBaHI/I$I B U30TCPMUYICCKOM



PCAKTOPC NACAJIBHOTO BRITCCHCHUS ITPHU IMTPOBCACHUU HpOCTOfI H€O6paTPIMOI>’I pCaKknuu BTOPOro nopsAaaka A+

B=R+S5?
Xg XA a0 XA
dxg dxp 5 <= )
1) t=cg [ 5 ! 3) t=cpp ) 5 ) ~Wu
0 keg 0 kep
Xp
Xa XA _ dXB
2) T=Cpg jdx—A1 4) T=2¢C O—kc . ; 6) T=Cp (J; kC/_\CB
0 kcpCp A“B

14. Kakumu ypaBHEHHSAMH MOXKHO TOJB30BAThCA U pacueTa BPEMEHH PEaKIWHA B H30TEPMUYECKOM PEaKTOpe

U7E€aJbHOrO CMEIICHUS HEMPEPhIBHOM IIPH IIPOBEACHUN HEOOpAaTUMOMN peakiuy BToporo mopsaka A+ B =R + S?

Cpry X Xp XA
1) T:M; dxg . dx, .
kcpcCg 4) t=cg | 5 ) t=cp | )
0 keg o Keals
2) oA XA . Cop Xg up X
-W 5 1=—7; 8) =25
A 2 2
kcg ke o
X
3) ktcy -—A 1
2 1 1 1
1-xa) 6) 1= —| —-—|; 9) t=-=—In(l-x4).

k
klca C A0

15. V3 nmpuBeIeHHBIX 3aBUCUMOCTEH HAIUTE BCE YpaBHEHNUS, KOTOPBIE B Pa3IUUHBIX CITydasx
HCIOJIB3YIOTCS B KAYECTBE MATEMAaTUUECKOTO OITUCAHMSA IIPOLECCA B U30TEPMUUECKOM PEAaKTOpPE UAEAIBHOIO

CMELIEHUS HENIPEPBIBHOM:

d l
y 2y 8 2o w,; 7)) t=-—h(1-x4);
dt T k
2) -t a0 5) - A0 TA B) - AOTA
3 o SA~Cao - 6) t- A . 9) kr- —A
WA ) k(1- x4 ) 1-xp

TecToBbBIE 32IaHUA K 324€TY:
Bapuant Nel
1. Pesxum paboThl peakTopa Ha3bIBalOT CTALIIOHAPHBIM,
a) ecJM MPOTEKaHNE XMMUYECKON PEeaKLUK B IPOM3BOJIBHO BEIOPAHHON TOUKE XapaKTepU3yeTcs Pa3HbIMH 3HAaUCHUSIMU
KOHLEHTPALUI pearcHTOB WJIM TNPOAYKTOB, TEMIIEPAaTyphl, CKOPOCTH M IPYrHMX HapamMeTpoB mpouecca B JII0OOH
MOMEHT BPEMEHU;
0) ecnu mMpoOTeKaHHWE XMMHYECKOW PEaKIHMW B TPOU3BOJIBHO BBIOPAHHOH TOUKE XapaKTEPHU3yeTCs OAMHAKOBBIMHU
3HAYEHMUSMU KOHLEHTPALMI peareHTOB MM MPOAYKTOB, TEMIEPATYphl, CKOPOCTH M JPYTUX MapamMeTpoB Ipolecca B
o0beMe amnmapara,
B) €CIM MPOTEKaHHE XUMHUYECKOH pEeakUWd B IPOM3BOJIBHO BBIOPAHHOH TOUKE XapaKTEpU3yeTCsl OAMHAKOBBIMHU
3HAYEHMUSAMHU KOHUEHTPALMI peareHTOB MU MPOJAYKTOB, TEMIIEPATYpbl, CKOPOCTH M JAPYTHX MapaMETPOB Mpolecca B

JII000H MOMEHT BpEMEHH;



T') €CJIH MPOTEKaHNE XMMUYECKON PEaKLUK B IPOU3BOJIBHO BHIOPAHHON TOUKE XapaKTepU3yeTcs Pa3HbIMH 3HAYCHUSIMHU
KOHLEHTPAaLWH peareHTOB WM NPOAYKTOB, TEMIIEpaTyphl, CKOPOCTH M JAPYTHX MapaMeTpoB mpouecca B 00beme
amnmnapara.

BapwuanTt Ne2

1. B xakux peakropax (naeaabHOro AEHCTBHSI) BCE PeareHThl BBOIAT 0 Havaja PEakLUH, a BCE MIPOLYKThI BHIBOIAT U3
HETO TOJIBKO 10 OKOHYaHUH Iporecca’?

a) PUC-H;

6) PUB-II;

B) PUC-IT,

r) PUB.

Bapwuant Nel

2. letictBurensHoe BpeMs npeObiBanus yactull B PUC-H sBnsercst BennunHoM

a) HeCIIyJyaiiHON BEJIMYMHOM;

0) MUHUMAaJIBHOM BETMYHHOM;

B) MAaKCUMaJIbHOM BEIMYHHOI;

T) CIy4aiHOM.

Bapuant Ne2

2. Kak B PMC-H Bo Bcex TOYKax pEakIMOHHOTO OObEMa MEHSIOTCS IapaMeTphbl, XapaKTCPU3YIOIIUE IMPOIECC
(KOHIIEHTpaIMsI peareHTOB, CTENEeHb NPEBPAIICHUS, CKOPOCTh PEaKLUK, TeMIlepaTypa u ap.)?

a) BEIPaBHHUBAIOTCSI TIOCTEIICHHO;

0) MrHOBEHHO BBIPAaBHHUBAIOTCS,

B) YMEHBIIIAIOTCS,

T') yBEIHMYUBAIOTCS.

BapuanTt Nel

3. Kak Ha3pIBaeTCs peakTop (MAeallbHOTO JIEHCTBYS), KOTOPBIM MpEACTaBIsSeT COOOM JITMHHBIN KaHal, Yepe3 KOTOPBIN
pEaKLIMOHHAS CMECH IBUKETCS B MOPIITHEBOM PEKHUME

a) PUC-H;

0) PUB-II;

B) PUC-IT,

r) PUB.

Bapuant Ne2

3. B kaxnaprii ganabiii MmomeHT BpeMeHu B PUC-II mapamerpsl (KOHIEHTpAlHs peareHToB, MPOAYKTOB, CKOPOCTh
peakIuy u T.7.) B 00beMe peakTopa

a) pa3InyHbIC;

0) OMMHAKOBEIC;

B) YBEIIMYUBAIOTCS,

T') CHauaj a yMEHbIIAIOTCS, 3aTEM YBEININBAIOTCS.

BapuanT Nel

4. EMKOCTHBIE amnmaparbl C TMEpPEeMEIIMBAHMEM MEXaHHUECKOH MeIIaJKol WIM LUPKYISALUOHHBIM HacOCOM,
Ha3bIBaIOTCS

a) PeaKTOPHI BHITECHEHMUS;



0) annabaTHYeCKHE PEaKTOPHI;

B) PEaKTOPHI HEMPEPBIBHOTO ICHCTBHS,

T') peaKTOPHI CMEIICHHUS.

BapwuanTt Ne2

4., Yem gocTHTACTCS IOHIDKEHNE YHEPTETHICCKUX 3aTpaT?

a) TMOBBIIIIEHNEM THIPABINIECKOTO COMPOTHBIICHHS PEAKTOPa U YIIPOIIIEHHEM KOHCTPYKITUH;

0) MOBBIIIICHUEM THPABINIECKOTO COTIPOTHUBIICHUS PEAKTOPa,;

B) CHIDKEHHEM THIPABINIECKOTO COMPOTHUBICHHS PEAKTOPa M YCIOKHEHNEM KOHCTPYKIIHH;

T') CHI)KEHHEM THUPABIMYECKOTO COMTPOTHBIICHHUS PEAKTOpa U yIPOIIEHNEM KOHCTPYKIINH.

Bapwuant Nel

5. Kakasg mpuumHa OTKJIOHEHHS B PEaNbHBIX PEAaKTOpax OT HASATbHOTO peXHMa BBI3BaHA H3-32 KOH(HUTYpaIluu
PEaKIMOHHOTO MPOCTPAHCTBA OTCYTCTBUEM OJMHAKOBOW JOCTYHNHOCTH PEAKIMOHHOW CMECH K JI000W TOUKH
peakTopa?

a) 3aCTOMHBIC 30HBI;

0) HUPKYIALUOHHBIC TOTOKH;

B) HEOJHOPOTHOCTh paclpeesieHus TIOTOKa,

T) pacrpeneseHie BpeMeH! peObIBaHusI.

Bapuant Ne2

5. PexxumM paboThI peakTopa Ha3bIBAIOT HECTAIMOHAPHBIM,

a) eciy B BHIOPAaHHOM TOYKE MPOUCXOIAT M3MEHEHHS MapaMeTpOB XMMHUYECKOTO Tpoliecca Mo 00beMy peakTopa 1o
TOMY WJIH HHOMY 3aKOHY;

0) eciu B MPOU3BOJIBHO BEIOPAHHOMN TOYKE MPOUCXOAST M3MEHEHHS TapaMeTPOB XMMHUYECKOTO MPoIiecca BO BpeMEHHU
0 TOMY HWJIM HHOMY 3aKOHY;

B) €CIH B TPOU3BOJILHO BHIOPAHHOW TOYKE HE MPOHMCXOIAT M3MEHEHHs MapaMeTpPOB XMMHUYECKOTrO IIpoIecca BO
BPEMEHH T10 TOMY WUJI HHOMY 3aKOHY;

T) €CITU B POU3BOJIHHO BEIOPAHHOM TOYKE HE MPOUCXOAAT U3MEHEHHSI TapaMeTPOB XMMHUYECKOTO TIPOIIEcca 10 00beMy
peakTopa 1o TOMy HITd HHOMY 3aKOHY.

BapuanTt Nel

6. B kakmx peakTopax BCE OT/ENbHBIE CTaJWW TIpOIlecca XMMHUYECKOrO IIpEeBpalleHHs BeliecTBa (monmada
pearupyrommx BelIeCTB, XWMHUYECKas PEaklus, BBIBOA TOTOBOTO IPOMYKTa) OCYIIECTBISIOTCS MapajulesbHO,
OHOBPEMEHHO?

a) B peakTopax HeMpepbIBHOTO JICHCTBUS,

0) B peakTopax MEPUOANICCKOTO JICHCTBHS;

B) B peaKkTopax MOJyHENPEPHIBHOTO (MOIYMEPHOINIECKOTO) ACHCTBHUS;

T') B PEaKTOpax UIcallbHOTO CMEIICHHS.

Bapuant Ne2

6. TpyOuarsie anmaparhl, UMEIOIIE BUJI YIUTHHEHHOTO KaHalla Ha3bIBAIOTCS

a) peaKTOpHI BEITECHEHUS,

0) annabaTHyeCKHE PEaKTOPbI;

B) PEaKTOPHI HEPEPHIBHOTO IEHCTBUS,

T) peakTOpbl CMELLIEHMUS.



BapuanTt Nel

7. B pazusie MmomenTsl Bpemern B PUC-I1 ycnoBust (KOHIIEHTpaLUs peareHToB, NPOAYKTOB, CKOPOCTh PEakIMy | T.J.)
a) pa3InJHbIC;

0) OMMHAKOBEIC;

B) YBEIMYUBAIOTCS,

T') CHauaja yMEHBIIAIOTCS, 3aTEM YBEIIMINBAIOTCS.

BapwuanTt Ne2

7. B kakux peakropax Bce OTAENbHBIC CTaIUH MPOTEKAIOT MOCIEI0BATENFHO, B PA3HOE BPEMS

a) B peakTopax HeIpPepBIBHOTO AEHCTBUS;

0) B peakTopax MEePHOANICCKOTO ICHCTBHS;

B) B peaKkTopax MOJyHEPEPHIBHOTO (TIOIYIIEPHOINIECKOTO) AEHCTBUS,

T') B PeaKTOpax UIealbHOTO CMEIICHHS.

BapuanTt Nel

8. PeakTopbl, B KOTOpPBIX TEIIOBOM 3(P(EKT XUMHUECKOH pEeaKIHHW YAaCTHYHO KOMIIEHCHPYETCS TEIJI000MEHOM C
OKPY’KaIOIIEH Cpelioif, a YaCTUYHO PacXoayeTcs Ha BHYTPCHHUH TEIJIOOOMEH, Ha3bIBAIOTCS

a) agnabaTHYECKUMH PEaKTOPaMHU;

0) peakTOpaMy ¢ MPOMEKYTOUHBIM TETIJIOBBIM PEKHMOM;

B) H30TEPMUYECKHMHU PEAKTOPaAMH;

') peaKTopaMH CMEIIECHUSI.

Bapuant Ne2

8. Kakas mprunHa OTKIIOHEHHUS B PEAbHBIX PEaKTOpax OT MACaJbHOTO PeXMMa BBI3BaHA HEPAaBHOMEPHOCTHIO BXOIA
PEaKIIMOHHOM CMECHU B peakTop?

a) 3aCTOIHBIE 30HHI;

0) IMPKYISAIUOHHBIE TIOTOKH;

B) HEOTHOPOTHOCTh PACIIPE/IEIICHHUS TIOTOKA;

T) pacrpeneieHne BpeMeHH peObIBaHusI.

BapuanTt Nel

9. Beibepute 0TBET Ha BONPOC: Kakue TPeOOBAHUS MPEIBIBISIFOTCS K XUMHUIECKUM peakTopam?

a) MaKCHMaJbHas TMPOU3BOMUTENFHOCTh W WHTEHCHBHOCTH pPaOOTHI, BBICOKHH BBIXOA MPOAYKTa M HaWOOJbBIIAs
CEJIEKTUBHOCTh TMpOIlecca, MaKCHMaJbHBIE JHEPreTHUECKUe 3aTpaThl Ha IepeMElIMBaHHE W TPAHCIIOPTHPOBKY
MaTepualoB 4epe3 PeakTop, JIerKas YIpaBlIseMOCTh M 0€30MacHOCTh PadOTHI, HU3Kash CTOMMOCTh HM3TOTOBJICHUS
peakTopa M ero peMOHTAa;

0) MakcuMallbHas TPOHM3BOIUTEIHLHOCTh W HMHTCHCUBHOCTH PaOOTHI, BBHICOKMI BBIXOJ TPOAYKTa W HaUOOIbINAs
CEJIEKTUBHOCTH TMpOIlecca, MHUHUMAIIbHBIE JHEPreTHYEeCKHe 3aTparhl Ha TepeMENIMBaHHUE U TPaHCHOPTUPOBKY
MaTepuaoB 4epe3 peakTop, Jerkas YNpaBiIseMOCTh W 0e30MacHOCTh PabOoThl, BBICOKAS CTOMMOCTh W3TOTOBJICHUS
peakTopa M ero peMOHTA;

B) MakCHMaJjbHasi MPOWU3BOJUTENBHOCTh M WHTEHCHBHOCTH DPa0OTHI, BBICOKHI BBIXOJl MPOAYKTa W HaUOOIbIIAs
CEJIEKTUBHOCTH TMpOIecca, MHUHHMAIbHBIE JHEPreTHYEeCKHE 3aTparhl Ha TIepeMElIMBaHUE W TPaHCIIOPTHPOBKY
MaTepuaoB 4yepe3 PeakTop, JIerKas yNpaBisieMOCTb W 0€30IacHOCTh padOThI, HU3Kash CTOMMOCTH HM3TOTOBICHUS

PpE€aKTOpa U €ro pCMOHTA,



I) MaKCUMaJbHas MPOU3BOIUTEILHOCTh W WHTCHCUBHOCTH PaOOTHI, BBICOKWH BBIXOI NPOAYKTa W HAMOOIbIIAs
CEJICKTHBHOCTh TMPOIECCa, MHHHUMAJIBHBIC JHEPreTHUECKHE 3aTpaThl Ha IEPEeMEIIMBAHUE W TPAHCIIOPTUPOBKY
MaTepHalIOB Yepe3 peaKTop, JeTKas yIpaBIsieMOCTs M 0e301MacHOCTh paboTHI.

BapwuanTt Ne2

9. PeakTopsl, B KOTOPBIX OTCYTCTBYET TEIIOOOMEH C OKPYXKAIOIIEeH Cpefioif, Ha3bIBAIOTCS

a) annabaTHIeCKUMHU PEaKTOpaMHu;

0) peakTopaMu C MPOMEKYTOYHBIM TETIJIOBBIM PEKHMOM;

B) M30TEPMUYECKUMHU PEAKTOPAMH;

T') peaKTOpaMH CMEIICHUS.

Bapwuant Nel

10. JI7st KaKkuX TPOIECCOB MpeIHa3HAueH, PEaKTop, N300paKeHHBIN Ha PUCYHKeE?

a) peaKTOPHI JIJIsi TOMOTEHHBIX ITPOLIECCOB;

0) peakToOphI ISl TETEPOrSHHBIX MIPOIIECCOB C TBEPAOH (a3oii;
B) PEAKTOPHBI AJIA Ia30-)KUJKOCTHBIX IT€TCPOrCHHBIX ITPOLECCOB;
T') pEaKTOphl IJIsl TeTepOTreHHO-KaTaTUTHUECKUX TPOLIECCOB.
Bapuant Ne2

10. JIst KaKuX MPOIECCOB MPEIHA3HAYCH, PEAKTOP, N300paKEHHBIA Ha PUCYHKE?

6 jnn

a) peaKkToOpPHI AJI1 TOMOTE€HHBIX ITPOLIECCOB,;
0) peakTopbl I TeTEPOreHHBIX MPOLIECCOB € TBEPLOH (a3oi;
B) PEAKTOPHI AJIS ra30-KUAKOCTHBIX TeTEPOreHHbIX IPOLIECCOB;

1") PCAKTOPLI IJIA TETCPOTrCHHO-KATAJIMTUICCKUX ITPOLIECCOB.

Ixansl oneHKH 00pa30BATEJIbLHBIX JOCTHKEHUI
IIIkana OeHKH BXOJHOT0 KOHTPOJIA:
3auTeHo: 3a7aHNe BBIMOIHEHO BEPHO, CIaHO B YCTAHOBIICHHBIE CPOKU
He 3auTeHo: 3aganue He BBHINOJIHEHO, BHIIIOJHEHO ¢ OIMOKaMHU, KOTOpbIe TpeOyeTcsl NCHPaBUTh, MM CIAHO
MOCJIE YCTaHOBJIEHHOTO CpOKa

IIkana olleHKH, 32724, TeCTa, KOHTPOJIbHON padoThI (B IPOIICHTAX):

IpoueHTHI TpedoBaHus K 3HAHUSIM




100-85

OTBETHI Ha MTOCTABIICHHBIC BOIIPOCHI ITOJIHBIC, YETKHUE U Pa3BEPHYTHIC. Pemenns 3amaq JIOTUYHBI,

JA0Ka3aTCJIbHBI U JEMOHCTPUPYIOT aHAJIUTHUICCKUE U TBOPUCCKHUE CITOCOOHOCTH CTyICHTA.

84-70 I[aIOTCH IMOJIHBIC OTBETHI HAa MOCTABJICHHBLIC BOIIPOCHI. ITokazaHo YMCHUC BBIACIATH NPUYUHHO-
CIICACTBCHHBIC CBA3U. HpI/I PpeIICHUH 3aJa4 JOMYIICHbI HE3HAYUTCIILHBIC OHII/I6KI/I, HCIIPABJICHHLIC
C IIOMOUIBIO «HABOAALIUX>» BOMPOCOB IIPLCIIOAaBaTECIIA.

69-60 OtBeThl Ha BOIIPOCbI MW PCHICHHA IOCTABJICHHBIX 3ada4 HCAOCTATOYHO IIOJIHBIC. Jloruka u

MOoCJICAOBATC/IIbHOCTD B PCIICHUH 3aJa4 UMCIOT HAPYIICHU . B otBeTax OTCYTCTBYIOT BbIBO/IbI.

OHCHKI/I 6 bannax BBICHUTBIBAIOTCA MNYTEM IMPOU3BECACHUA BCIWYMHBI BBICTABJICHHOI'O IIPOLCHTA IJIA

KOHKPETHOI'0 BHJa TEKYIIETO KOHTPOJIA Ha NPEABAPUTEIILHO BBIACIICHHOC JI HETO KOJIUYCCTBO OamioB (B npeaciax

paszznena).

OrneHnBaHMe CTYJCHTA HA 3a4eTe ¢ OLEeHKOM 10 TUCIUILTHHE « XIMHYECKHE PEaKTOPhI»:

Baniabi
(uToroBoit OcBoenue
. . . TpeGoBanusi K 3HAHUAM
PEUTHHIOBOIl | KOMIETeHIHid
OTICHKH)
100-85 [IponBunyTelii | OTBETHl Ha NOCTaBJIEHHBIE BONPOCH MOJHBIE, YETKHE U DPa3BEPHYTHIE.
YpOBEHb Pemrenust 3amad  JOTWYHBL,  JOKa3aTeNbHBl M JE€MOHCTPHPYIOT
AHATUTHYECKHE M TBOPUECKUE CIOCOOHOCTH CTY/ACHTA.
84-70 Cpennuit Jlarotcst moJHBIE OTBETHI Ha MOCTaBJIEHHbIE Bonpockl. [lokasaHo ymeHue
YPOBEHb BBIJICJIATE NPUYMHHO-CIIEACTBEHHbIE CBs3H. [lpu pemeHun 3anay
JOIYLICHbl HE3HAYMTENbHBIE OIIMOKH, HCIPABICHHBIE C TIOMOLIBIO
«HABOJSIIIMX» BOIPOCOB MPETOaBATEIS.
69-60 bazoBerit OTBeThl Ha BOIPOCHl M PEIIEHHS IOCTaBICHHBIX 337ad HEJOCTaTOYHO
YPOBEHBb nonHble. Jlornka M MOCIENOBAaTENbHOCTh B PELICHUH 3aJad HMEIOT
HapyieHus. B oTBeTax OTCYTCTBYIOT BBIBOJBI.

Crynent, nonyuyuBmuii Mmenee 60% 0T MakcHMallbHOTO Oaiia 3a pasfen TUCHUILUIMHBI MM MPOMEXYTOYHYIO

aTTeCTaIlNIo0, CYNTACTCS HEaTTSCTOBAHHBIM I10 JIAHHOM AUCITAILINHE.

Hroropast oleHKa BBICTABJISICTCS IyTeM IiepeBoia HaOpaHHBIX Oa/IOB B COOTBETCTBUHU CO CIEIYIOLICH

TabIULeH:
OneHka 1o 5-0aIbHOH HIKale CymMa 0anioB 3a pa3zaessl v Onenka ECTS
9K3aMEH

5 — «omauunon 90-100 A
85-89 B

4 — «xopowio» 75-84 C
70-74

3 «wo 65-69 D

«YO0BIeMBOPUMETTLHOY 60-64 E
2 — «HeYO0BIeMBEOPUMENLHOY Menee 60 F




Y4eb6Ho-MeTOnMUYeCcKOe U HHGPOPMALITMOHHOE o0ecnieyeHre Y4eOHO AU CHUTITUHbI
OcHoBHas
1. KopeitueBa A.K., [letskoB B.M. Xumudeckne peakTopsl: BBeneHne B TEOPHIO U IPAKTHKY : yueOHOE
noco6wue. - CII6 : M3mgarensctBo «Jlanby», 2019. - 112 c. — Pesxxnm nocryma :

https://e.lanbook.com/reader/book/113903/#109

2. Tomog 0. B. Xumuueckue peakrops! (Teoprss XUMUYECKUX MPOIIECCOB U PEaKTOPOB) : yueOHOE mocobue.

- Boarorpan : BonrI'TV, 2015. - 240 c. — Pexxum gocrymna : https://e.lanbook.com/reader/book/157211/#3

JlomomauTeIpHas
3. bapanos JI.A. [Iporiecchl 1 anmapatbl XHMUYECKOW TeXHOIoTHH : yueOHuk. - CI16 : M3natenbctBo «JlaHby,

2020. - 408 c. — Pexxum gocrtyma: https://e.lanbook.com/reader/book/130186/#4

4. 3y6oBa H.I'. Xummueckue peaktopsl / Metoad. yka3aHHs K BBITOJHEHHIO MpakTH4eckux pador 1, 2, 3.
Amnpobarnst, 2020.
5. XKypuan «Tpymet BI'TY. Xumus W TeXHOJOTHsS HEOPraHHYECKHX BEIIECTBY». - Pexxum pgocryma :

https://e.lanbook.com/journal/2484

JJIeKTpOHHO-0MbaMoTeunbIe pecypeslt BUTHU HUAY MUODOU

- JNIEeKTpOHHO-OMOMMoTeuHas cucteMa HUAY MUOU (cBuaeTensCTBO O roCyJapCTBEHHOW pPErHCTpaIyn
0a3er manHbIXx Ne 2012620735 ot 01.08.2012 r1.) 6e3 orpaHMuYeHUs KOJMYESCTBA I0JIb30BATENICH M 0€3 OrpaHHUYCHUS
CpOKa UCIOJIB30BaHUS PECYPCOB;

- JNEKTPOHHO-OMOnmMoTeuHass cucrema «KoHCynmpTaHT cTyneHTa» (0OHIECTBO €  OrpaHHMYCHHOM
orBercTBeHHOCTHIO «[lomuTexpecypey»). JoroBop Ne 12-21-910 ot 16.07.2021 r. Ha mpenocTaBI€HHE OCTyNa K
AJIEKTPOHHON OMONMMoTeKe K KoMIDIeKTaM «MenuiuHa. 3apaBooxpaHeHune. bazoBas kosuteknusy, «Kaurn
uznarensctBa «DeHuke», «M3parensckuit tom MOMMW», «Kuurm wusgartensctBa «lIpocnexkt»: «HOCTpaHHBIE
SI3BIKMY. .. 10 31.08.2022 1.;

- 3JEKTPOHHO-OMONHMoTeuHas cucrema «AiOyke» (goroBop Ne 09-21-910 or 02.07.2021 r.) Ha
npeaocrasiaeHue aocrtymna mno 31.08.2022 r.;

- 3JIEKTPOHHO-OMOMoTeuHas cucrema «Jlaup» (morosop Ne 10-21-910 ot 16.07.2021 1. TONBKO HAa KHUTH
u3naTenscTBa «JlaHp») Ha npemocTaBiieHue noctyma mo 31.08.2022 r.;

- 3JIEKTPOHHO-OMOMMoTeuHas cucrema «Jlaup» (morosop Ne 11-21-910 ot 16.07.2021 r. Ha KHUTH IPYTUX
W3/1aTeILCTB-IApTHEPOB U3AaTeNNbCTBA «JIanby) Ha mpegoctasienue gocryna mo 31.08.2022 r.;

- IeKTPOHHO-6uGIMoTeuHas cuctema «FOPAWT» (morosop Ne 13-21-910  or 30.08.2021 r.) Ha
npenocrasienne goctymna mo 31.08.2022 r.;

- JJIEKTPOHHO-0MOHOTeYHas cucteMa «KoHcynbTanT Bpauya» (morosop Ne S90KB/05-2021 ot 01.06.2021 1.)
Ha npepocTasienue nocryna mo 06.08. 2022 r.;

- AJIEKTPOHHO-OMOmoTeyHas cucrema «BOOK.ru» (moroBop Ne 56 ot 21.06.2021 1.) Ha mpemocTaBiicHHE
nmoctyma mo 31.08.2022 r.;

- Hay4yHas DdJeKTpoHHas Oubmmoreka «elibrary» (moroop Ne SU-353/2022 ot 14.12.2021 r1.) Ha
npepocTaBieHue pocrtyma mo 31.12. 2022 r.

- MEXIyHaponaHbli oHiaiH pecypc ProQuest (moroBop Ne 19-21-910 or 18.10.2021r.) Ha

npeaocrasiaeHue aoctymna mno 30.11. 2022 r.


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

[Iporpammuoe obecniedenue u HTEpHET-pECYPCHI:

[Iporecc peanmszanmy 00pa3o0BaTEIHHON MPOrpaMMBI 0OecTIiedeH HeOOXOIUMBIM KOMIUIEKTOM JTHUIICH3HOHHOTO
nporpaMmmHoro ooecnedenus: « Word», «Power Painty.

MartepuajibHO-TEXHUYECKOe o0ecniedeHne Y4eOHOH TN CUMIITUHBI

JlexunoHHbIE 3aHATHS TPOBOMATCSA B CHENHAIN3UPOBAHHBIX AyTUTOPHSX, OCHAIICHHBIX MYJIBTHMEIUITHBIM
obopynoBanueM. [IpakThueckue 3aHATHA MPOBOAATCS B OITUX KE ayAUTOPUSAX C TOCEIIeHHeM IabopaTopui,
OCHAIIEHHBIX CTAaHNAPTHHIMH KOMIUIEKTAMH OTEYECTBEHHBIX M 3apyOeXHBIX MPHOOPOB H  YCTaHOBOK.
MynsTUMeTUHHBINA KypC JEKIHUHA, BUACOPUITBMBI, MAKETHI U TNIAKATHL.

YuyeOHO-MeTOAMYeCKHE PEKOMEHAAIUHU AJI CTYAeHTOB

1. Yka3aHus 171 IpOCITyIINBAHUS JIEKIINH

[lepen HavanoM 3aHATHI BHUMATEIBHO O3HAKOMHUTHCS C YYCOHBIM IIAHOM MPOBEACHUS JICKIUH U CIIHCKOM
PEKOMEHIOBAaHHOM JINTEPATYPBI.

Ilepen mocemieHrieM OYepeHON JEKIMH OCBEXHUTh B MaMITH OCHOBHBIE KOHIIETIMU MPONHAEHHOIO paHee
marepuaia. [loAroToBUTs Mpu HEOOXOIUMOCTH BOIIPOCH! MpenoaaBaTento. He Hago omacathkcs, YTO BONPOCH MOTYT
OBITH IPOCTHIMH.

Ha nexuum ocHOBHOE BHHMaHHE cJeQyeT YACNsATh He (opMylnaM M MaTeMaTHYeCKHM BBIKJIAJKaM, a
COJIEp’KaHUIO U3y4aeMbIX BOIIPOCOB, ONPEAETICHHUSIM U TOCTAaHOBKAaM 3a/1ad.

B mporecce nzyueHus JEKIMOHHOTO Kypca HE00XO0AUMO 0 BO3MOKHOCTH YacTO BO3BPAIIATHCS K OCHOBHBIM
MOHSTHSAM ¥ METOJaM PelIeHus 3aa4 (3/1eCh BO3MOYKEH BRIOOPOYHBIH KOHTPOJIb 3HAHUN CTYIEHTOB).

JKenarenpHO WCHONB30BaTh KOHCIIEKTHI JIEKIWH, B KOTOPBIX HCIONB3YETCS MNPHUHATAS MPEroJaBaTeieM
cuctema 0003HaAYEHUH.

Hns OGonmee mompoOHOTO W3y4eHHs Kypca ciexyer paboTaTh € PEKOMEHIOBAaHHBIMHU JINTEPATypPHBIMU
WUCTOYHUKAMH U BHOBB MOSBISIFOIIIMMUCS UCTOYHUKAMU.

2. YKkazaHus Ui y9acTHsl B TPAKTUYECKAX 3aHATHSIX

[lepen mocemeHneM MPaKTHYECKUX 3aHITHH YSCHUTH TEMY H CAMOCTOSTEIHHO M3YYHTH CBSI3aHHBIC C HEl
MIOHATHS U METOJIBI PEIIeHNUs 3a1ad.

[lepen pemeHuemM 3ajad akKTHBHO y4YaCTBOBaTh B OOCYXICHHM C TPETOJaBaTelIeM OCHOBHBIX TOHSITHUH,
CBSI3aHHBIX C TEMO MPAKTUYECKOTO 3aHATHS.

B nporecce pemenus 3aa4 BeCTH JUCKYCCHIO C TIPENoaBaTesieM O MPaBUILHOCTH MPUMEHEHHS] METOA0B UX
pereHusl.

[To BO3MOXHOCTH CaMOCTOSITENTFHO JJOBOANTH PELICHHE MPe/IaraéMbIX 331a4 0 OKOHYATEeIbHOTO UTOTa.

B KkoHIIe IpaKTHYECKOTO 3aHSATHS MPU HEOOXOMMOCTH BBISICHUTH Y ITPEToJIaBaTeIsi HESICHBIE BOTIPOCHI.

OcHOBHBIE pe3yabTaThl BHIITOJHEHHUS pab0THl HEOOXOAUMO pacreydaTarh.

3.Ykazanwus IS BRITOJTHEHHUS CAMOCTOSTEIHFHOU PabOThI

IlomyunTs y mpenogaBatens 3aJjaHie M CHHCOK PEKOMEHIOBAaHHOHW JHUTEparypsl. M3ydeHne TeopeTHIecKux
BOTIPOCOB CIIEAYET TPOBOJUTH IO BO3MOXKHOCTH CAaMOCTOATENHbHO, HO TPH 3aTPyAHEHHUSAX oOOpamarbes K
MIPETI0IaBaTENIo.

[ToaroTOBUTH MUCEMEHHBIN OTYET O MPOJICIAHHON padoTe.

[Ipu BeIMONTHEHNU (HPOHTANBHBIX 33JJaHUI IO YCMOTPEHHUIO TIpernoiaBaTelis paboTa MOKET OBITh OllcHeHa 03

MUCBbMCHHOTO OTYCTa HAa OCHOBC OTBCTOB Ha KOHTPOJIBHBIC BOIPOCHI, IMPU YCIOBUU aKTUBHOM CaMOCTOSTEIIHFHOMI



paboTeL.
IToaroToBUTH OTBETH HA KOHTPOJIBHBIE BOIPOCHL.
MeToanuyeckue peKoMeHAaluu I/ npenoaaBartesiei
1. YkazaHus U1l POBEIACHUS JICKITHI
Ha mepBoii BBOAHOI JIEKIINA ceNaTh O0MmHiA 0030p COAepKaHUA Kypca B OTMETUTH HOBBIE METOBI U TIOIXO/IBI
K PeIIeHHIo 33/1a4, pACCMAaTPUBAEMBIX B Kypce, JOBECTH JI0 CTYJeHTOB TpeOoBaHUs Kaeapbl, OTBETUTH Ha BOMPOCHL.
IIpyn moAroToBKEe K JIEKIMOHHBIM 3aHATHAM HEOOXOJMMO MPOAYyMaTh IUIAH €r0 MPOBENCHHS, COIepIKaHHe
BCTYIIUTENBHOM, OCHOBHOW 1 3aKIIFOYNTEIFHON YaCTH JIEKIIUH, O3HAKOMHUTHCS C HOBHHKAMH y4eOHON M METOINIECKON
JTUTEpaTyphl, MyONUKAMSIMA ITEPHOJMIECKOI TIedaTH 0 TeMe JEKITMOHHOTO 3aHATH. [lepen n3noxxeHneM TeKyIero
JIEKIIMOHHOTO MaTepraia HallOMHUTh 00 OCHOBHBIX MTOTAaX, JOCTHUTHYTHIX Ha MPEABIIyIuX JeKIusx. C 3TON Ienbio
3a/1aTh HECKOJIBKO BOMPOCOB Ay TUTOPHH U OCYIIECTBUTH BHIOOPOYHBIN KOHTPOJIb 3HAHUS CTYICHTOB.

B XO0A€ JICKIHMOHHOI'O 3aHATHA MNPENoAdaBaTCiib OOJDKCH Ha3BaThb TEMY, y‘Ie6HbIe BONPOCHI, O3HAKOMUTDH
CTYACHTOB C MNCPCYHEM OCHOBHOH H ILOHOJIHI/ITCJII)HOI\/'I JIATCPATypbl IO TEMC 3aHATUA. PaCKpI)IBaH COACPpIKAaHUEC
y‘Ie6HI>IX BOIIPOCOB, AKICHTUPOBATH BHUMAHUC CTYJACHTOB HA OCHOBHBIX KaTCTOPHUAX, ABJICHHUAX MW IIpoLECCax,
0COOEHHOCTAX WX MPOTEKaHWs. PacKpblBaThb CYNIHOCTh W COACPKAHHWE PAa3IUYHBIX TOYEK 3PEHUS M HAay4HBIX
IoaAX0o40B K O6T)SICH€HI/IIO TeX WJIN UHBIX SIBJICHUN U IMpoIeCCOB.

Crenyer apryMEHTUPOBaHO OOOCHOBaTh COOCTBEHHYIO TMO3WIMIO TI0 CHOPHBIM TEOPETUYECKUM BOIIPOCAM.
[TpuBoauTh mpuMepsl. 3aAaBaTh MO XOAY H3JIOXKEHHUS JICKIIMOHHOTO MaTepuaja PUTOPUUYECKHE BOIPOCHI U CaMOMY
JaBaTb Ha HUX OTBCT. 39T10 CHOCO6CTByCT AKTHUBU3allU MBICIUTEIILHOMN ACATCIIBHOCTH CTYJACHTOB, IMOBBIMICHHUIO MX
BHUMaHHUSl U WHTEpeca K Marepuajly JIeKIHH, ee cojepkaHuio. [IpemomaBaTenb IODKEH PYKOBOIUTH pabOTOMN
CTYJEHTOB 10 KOHCIEKTHPOBAaHUIO JIEKIIMOHHOTO MaTepuaia, MOJYepKABaTh HEOOXOANMOCTh OTPAKEHUS B
KOHCIIEKTaX OCHOBHBIX TIOJIOKEHWH W3y4aeMoil TeMbl, 0co00 BBIIENsS, KaTeropHalbHBIA ammapar. B
3aKJTFOYUTENIEHON YacTH JIEKIIMH HEeoOXOoAMMO c(opMynupoBaTh OOIIME BBIBOJABI IO TEME, PAaCKpPHIBAIOIINE
COJIep’)KaHUE BCEX BOIPOCOB, MOCTABIECHHBIX B JIEKIMHA. OOBSIBUTH IUIAH OYEPETHOTO MPAKTHYECKOTO 3aHATHS, aTh
KpaTKHe PEKOMEHAALMM IO IOArOTOBKE CTYyAEHTOB. OINpenenuTb MECTO W BpPeMsl KOHCYJIbTAllUU CTYIEHTaM,
TMO’KEJIAaBIIINM BBICTYIIUTH C TOKJIaTaMH U pedepaTamu.

Ha nocnenneit neknum yaenuTh BpeMs A1 0030pa Hanboliee BXKHBIX TTOJI0KEHUH, PACCMOTPEHHBIX B Kypce.

2. YkazaHus JUisl OpOBEACHUS MPAKTUUECKUX 3aHSATHI

Yetko 0003HAYUTH TEMY MPAKTUIECKOTO 3aHATHSL.

O6CY,Z[I/ITL OCHOBHBIC ITOHATHUA, CBA3aHHBIC C TEMOH MPAKTHUYCCKOT'0O 3aHATHUSA.

B nporecce pemenus 3a1a4 BECTH TUCKYCCHIO CO CTYI€HTaMH O TPAaBMIIBHOCTH MPUMEHEHHS TE€OPETHIECKIX
3HAHUM.

OTtMeyaTh CTYIACHTOB, HaI/I60.Hee AKTHBHO YYaCTBYIOIIMX B PCIICHUM 3aa4 U JUCKYCCHAX.

B KOHIEC IMPAKTHYCCKOr'o 3aHATHA 3a1aTh ayJUTOPUN HECKOJIBKO KOHTPOJIbHBIX BOIIPOCOB.

3.Yka3aHus 110 KOHTPOJIO CAMOCTOSITENIEHOW pabOTHI CTYy/IEHTOB

Ilo ycMoTpenuto mpenofaBarens 3aJaHHe Ha CAaMOCTOSATENBbHYIO paboTy MOXKET OBITh MHIMBUAYAIbHBIM U
(bpPOHTAIBHBIM.

IIpu ncmonb30BaHUM MHIMBUAYAIBHBIX 3a/laHuil TpeOOBaTh OT CTYJAEHTA MUCHMEHHBIH OTYET O MPOAETaHHON
pabore.

IIpun mpumeHeHun (QPOHTANBHBIX 3aJaHUl BECTH KOJUICKTUBHBIC OOCYXICHUS CO CTYACHTAMH OCHOBHBIX

TCOPCTUYCCKUX IIOJIOKCHUIA.



C [CJIIBIO KOHTPOJIA Ka4CCTBa BBINMOJHCHUA CaMOCTOSTEIIbHON pa60T51 Tpe6OBaTI: UHAUBUAYAJIBHBIC OTYCTHI

(Z[OHYCTI/IMO BMCECTO IMUCBbMCHHOT'O OTYCTA MIPUMCHATH MHAUBUAYAJIbHBIC KOHTPOJIbHBIC BOHpOCLI).

IIporpamMma cocTaBieHa B cootBeTcTBHH ¢ TpeboBanmsamMu OC HUSY MUDU 1o HampaBIIEHUIO TTOATOTOBKH

18.03.01 «XuMuyeckas TEXHOJIOTHSI.

/ 3ybosa H.I.

Pabouyro mporpaMMmy cOCTaBHII IO,

Penenzenr: 4 nou., I'epacumona B.M.

[Iporpamma onoOpena Ha 3aceqannu Y MKH Xummueckast TexHomorus ot 31.08.2021 roxa, mpotokon Ne 1.

[Ipencenarenp yaeOHO-METOAMIECKON KOMUCCUHI Yepuoa H.M.



