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1. llesu u 3212494 AU CIUILIHHBI

[{esnb n3ydeHust AMCUUILINHBI - 3HAKOMCTBO ¢ XUMHUYECKHAM MPOU3BOICTBOM KaK CIIOKHOU
XUMHKO-TEXHOJIOTHYECKOH crucTeMoil, (hopMupoBanue y OyIylinx CrennuaIicToB
npo(eCcCHOHANIBHBIX 3HAHUN U IPAKTUYECKUX HABBIKOB 110 Pacy€TaM TEXHOIOTUYECKHUX
apaMeTpOB XMMHUUYECKHX ITPOLIECCOB U PEAKTOPOB. 3a7a4M , BBITOJIHIEMBIE IPU U3YUEHUN
JUCUUIUIMHBL: - 0011[€€ 3HAKOMCTBO CO CTPYKTYPOM U JIEMEHTAMH XUMUYECKOTO
IPOU3BOJICTBA; - U3yUYEHHE OOIINX 3aKOHOMEPHOCTEN XUMUYECKUX MIPOLIECCOB, UX
KJ1acCU(UKAIIMU U TEXHOJIIOTMUECKUX KpUTepUeB 3(PPEKTUBHOCTHU; - U3yUEHHE METO/IOB
IIOCTPOCHUSL MATEMAaTUUECKUX MOJIEJIE XUMUUECKUX IIPOLIECCOB, IPOBOAUMBIX B
peaxkTopax ¢ pa3ju4HbIMU TUAPOJIUHAMUYECKUMHU U TEIJIOBBIMU PEXKUMAMU; - U3YUCHUE
OOIIMX IPUHIIUIIOB Pa3pabOTKU XMMHUKO-TEXHOJIOTHYECKUX MTPOLIECCOB HA OCHOBE
CHUCTEMHOTIO IOAXO0/1a; - 03HAKOMJICHUE C BaKHEUIINMU IPOMBIIUIEHHBIMU XUMUYECKUMHU
POU3BO/ICTBAMU; - OBJa/IEHUE HAaBBIKAMU pacuéTa pacXoJHbIX KOA(PPUIIUEHTOB,
MaTepHaIbHOTO U TEIUIOBOTO OanaHca, KpuTepreB 3p(GEeKTUBHOCTH U MapaMeTPOB
TEXHOJIOTUYECKOTO PEKUMa XUMHUKO-TEXHOJIIOTUYECKOTO Tpoliecca, BEIOopa THMa U
pacyéTa XMMUYECKUX PEAKTOPOB.

Kparkoe conep:xanue 1uciUNJIMHBI

OO111ee 3HaAKOMCTBO C XUMHUUECKUM IMPOU3BOJICTBOM - €10 CTPYKTYPOM U AIIEMEHTaMH,
UEepapXUUYECKO OpraHu3aIueil MpoIeccoB, KPUTEPUIMHU OLICHKH 3(PPeKTUBHOCTH
IPOU3BOJCTBA. XUMHUKO-TEXHOJIOTHUYECKUE CUCTEMBIL: KIAaCCU(PUKALIUS, CTPYKTypa U
onucanue. OOIIKE 3aKOHOMEPHOCTH XMMUYECKHUX ITPOLIECCOB, JIeXKAIllNEe B OCHOBE pacuéra
peakTopoB. OCHOBBI TEOPUU XUMHUYECKUX PEAKTOPOB M MOAEIUPOBAHUS ITPOLIECCOB B
XUMHUYECKHUX PEAKTOpax C pa3IMYHbIMU T'MAPOAMHAMUYECKUMH U TEIJIOBBIMHU PEXKUMAMU.
['eTeporeHHble U TeTeporeHHO-KaTaluTuYeckue npouecchl. Colpbe, YHEPTHUs, BOIHbBIE
pecypehl B XMMUYECKOM ITPOU3BOICTBE. BaskHeNIIne TPOMBIIIIEHHBIE XUMUUYECKUE
IIPOU3BOJICTBA.

2. Komnerenuun o0y4yaromerocs, (popMupyemMblie B pe3yJibTare 0CBOCHHSA
AUCHUNIMHBI

[TnanupyemMble pe3yabTaThl OCBOCHUS [MnanupyemMblie pe3yabTaThl
OIT BO (xommieTeHIInn) 00ydYeHHUs 10 AUCITUTUTHHE

3HAeT: TCOPETUICCKUE OCHOBBI IIOCTPOCHUS U

pacuéTa MaTeMaTHYeCKUX MOJIEIeH XUMHUECKIX
OIIK-4 CriocoGeH tu1aHupoBaTh PabOTHI [PEaKTOpPOB

XUMHYECKOI HaIllPaBIEHHOCTH, 00pabaThiBaTh U [YMEET: UCTONb3Ysl MaTeMaTHUYEeCKUE MOICTTH

VMHTEPIIPETUPOBATH MOJyYEHHBIE PE3YJIBTAThI C  [PEAKTOPOB, BBIITIOJIHATE PACYETHI OCHOBHBIX

HCIIOJIb30BAaHUEM TEOPETUUYECKUX 3HAHUH U napaMeTpoB XUMUYECKOIO IIPOLECCa,
MPAKTUYECKUX HABBIKOB PEIIEHUS] MaTeMaTHUECKUX [aHAJTU3UPOBATh MPUYNHBI OTKJIIOHEHUN 3aJaHHBIX
U pU3MUECKUX 3a/1a4 napaMeTpoB B peakTope U popMyIHpoBaTh

[PEKOMEH/IAIUY IO TOJIJIEPKAHUIO TTapaMETPOB
TEXIpoIiecca B HEOOXOIUMBIX TIpeaeIax

3HAET: OCHOBHBIE XUMUKO-TEXHOJIOTHUECKHE
IT1K-4 CniocoGeH permiath TEXHOJOTHYECKUE 3a]]aull, [KpUTepUn 3PPEKTUBHOCTH XUMUYECKOTO
OCYUIECTBIIATh KOHTPOJIb TEXHOJIOTUYECKOTO MPOM3BO/ICTBA, BUBI PACXOIHBIX KOA((PUIIEeHTOB
rpoliecca moJi PyKOBOJICTBOM CIEIUAINCTa Oosiee [YMEET: onpeAeisiTh pacXoaHblie K03 UIIUEHTHI,
BBICOKOM KBanupukamu CTEIEHHU MPEBPALICHUS, BBIXObI IPOTYKTOB,
CEJICKTUBHOCTH, KOHEYHBI 1 PABHOBECHBIN COCTaB




MPOAYKTOB XUMHUUYECKOTO IIpoliecca
HMeeT mpakTUYEeCKUI OMBIT: COCTABICHUS
MaTepI/IaJIBHOI‘O 1 TCILJIOBOT'O 6ancha XUMHUYECCKOT'O
mpoiiecca

3. Mecro qnucuuninubl B ctpykrype OII BO

[lepedens MpeAnIeCTBYIOMUX TUCIATUINH,
BUJIOB paboT y4eOHOro MiiaHa

[TepeueHb MOCTEMYIONIMX AUCITATLINH,
BUJIOB paboT

1.0.10 CnenunansHbIe T1aBBI MAaTEMaTHKH,
1.0.16 AnanuTHuecKas XHMMUS,

1.0.09 Teopust BeposSTHOCTEN U MaTeMaTH4YECKas
CTaTUCTHKA,

1.0.13 ®usnxka,

1.0.08 MaremaTuka

[Ipon3BoACTBEHHAS IPAKTHKA, TPEITUTIIOMHAS
pakTHKa (8 cemecTp)

Tpe6OBaHI/I$I K «BXOJAHBIM)» 3HAHHUAM, YMCHHAM, HaBbIKaM CTYJICHTA, HGO6XOI[I/IMI)IM
IIpu OCBOCHHUHU I[ElHHOﬁ JAUCHUITIINHBI 1 HpI/IO6peTeHHLIM B PC3YyJIbTAaTC OCBOCHUA

NpCAMICCTBYIOINUX JUCIHUILINH:

Jucrumimna

TpeboBanus

1.0.09 Teopust BeposATHOCTEN U MaTeMaTHuecKas
CTaTUCTHKA

3HAET: ONpPENETICHUs] U CBOMCTBA OCHOBHBIX
MMOHATHI MAaTEMAaTUYECKOW CTaTUCTUKU, PACUETHO-
TEOPETUUECKUE MaTeMaTHUYECKIE METO/IbI
onpeeIeHUs IPENoIaraéMoro 3aKoHa
[pacIpe/iesieHns TeHepalbHON COBOKYITHOCTH 11O
BBIOOpPKE, TPOBEPKHU BBIIBUHYTON THIIOTE3bI, OIICHKU
napaMeTpOB pacIpeeIICHHsI, METOIbl 00PaOOTKH
YHMCJIOBBIX JIAaHHBIX C UCIIOIb30BAHUEM COBPEMEHHOH
BBIUMCIUTEIbHON TEXHUKH YMEET: IPOU3BOAUTD
HEOOXOMMBIC BHIUMCIICHHS, B TOM YHCIIE C
WCITOJIb30BAHUEM COBPEMEHHOM BBIUNCIUTEIBLHOM
TEXHUKH, 11 00pabOTKU Pe3yabTaToB
DKCIIEPUMEHTAJILHOTO uccienoBanus Mmeer
MPAKTUYECKUH OIBIT: BEIYMCICHUS TEOPETUUECKUX
BEPOSITHOCTEH CITyIalHBIX COOBITHI, COCTABICHHUS
3aKOHOB pacIpe/ieNieHUs CIy4YalHbIX BEJIMYKH,
HaXOXKJICHUSI YMCTIOBBIX XapaKTEPUCTHUK, 00pabOTKH
BBIOOPOK M3 MaCCUBOB YHCJIOBBIX JaHHBIX,
CBSI3aHHBIX C XUMUYECKUMHU WIH IPYTUMHU
nporeccaMu, 00pabOTKH BIOOPKH U3 MAaCCUBA
OMIUPUYECKUX YHUCIOBBIX JaHHBIX U aHAIN3a
MOJIYYEHHBIX PE3yIbTaTOB C IPUMEHEHUEM
[PAacueTHO-TEOPETUUECKUX MAaTEMATHUYECKUX
METOJIOB

1.0.16 Ananutuueckast XUMHAI

3HaeT: OCHOBBI XUMHUECKUX U (PU3UKO-XHUMUYECKUX
METOJIOB aHAJIN3a, PAKTUKY IPABUMETPUIECKOTO,
TUTPUMETPUYECKOT0, KHHETUYECKOTO,
IIEKTPOXUMHUYECKOT0, XpoMaTrorpauyeckoro u
CIIEKTPOCKOIIMYECKOT0 METOAOB aHAJIN3A,
METPOJIOTHYECKNE OCHOBBI XUMHUYECKOIO aHAJIN3a,
[IPUHLUIILI CTPYKTYPUPOBAHUS OTYETA 110
VCCJIEIOBAHUSIM, CBSI3aHHBIM C AaHAJIUTUYECKUM

OIPpCACIICHUCM, OCHOBHBIC Tpe6OBaHI/I}I K €Io




HAIVCAHHIO, PACUETHBIC U TpadUIeCKrue METOIBI
pEIIeHNs] TUTMOBBIX 3a/1a4 aHATUTUYECKOM XUMHH
'YMeeT: JKCTIepUMEHTATBHO Pean30BaTh MPOIUCH
METOAMKY aHaJIN3a, BEIOpaTh XUMHUUECKUI UITH
(U3UKO-XUMUYECKUI METOJT aHAIH3A B
COOTBETCTBUHU C OCOOEHHOCTBHIO 0OBEKTa
WCCJICIOBAHMUS, OIICHUBAThH MPUTOTHOCTH U
TOCTOBEPHOCTh METOIMKH aHaIN3a, 00pabaThiBaTh
PE3yABTAThI aHATN3a B COOTBETCTBHH C
ATTECTOBAHHON METOAMKOM, COCTABIIATH OTUET O
pe3yaprarax paboThl B aHATUTUYECKOU JTabopaTopun
U KOPPEKTHO MPEACTABIATh PE3YJIBTAT
QHAIMTUYECKOTO onpeaeneHus: meer
MPaKTUYECKHUI OIBIT: 0OpaIeHus ¢ 1abopaTropHOn 1
MEpPHOU MOCYI0M, aHAIUTHYECKUMU BECAMU,
CTaHJAAPTHHIMU aHAIUTUYECKUMHU TpUOOpaMu,
WCTIOJB30BAHMSI XUMUYECKUX U (DU3HKO-
XMMHUYECKHUX METOJIOB aHaJIN3a JJIsl PeIeHUS
WCCIIEIOBATEIHCKUX U TEXHOJIOTUIECKUX 33134,
00BSICHEHHSI aHAJTUTUYECKUX CUTHAJIOB U BaJuAalui
METOJMK aHalIN3a, TPOBEACHHS CTaTUCTHYECKOM
00pabOTKH M KOPPEKTHOTO MPEACTABICHUS
QHATMTUYCCKUX PE3YJbTATOB, PEIICHUS TUTIOBBIX
3aJa4 aHAIUTUYECKONH XUMUU

1.0.13 ®usuka

3HaeT: GyH/IaMEHTAIbHBIC 3aKOHBI M TIOHATHHHBIN
anmapaT QU3UKU YMEET: peliarh TUIOBbIE 3a1a4l
M0 OCHOBHBIM paszfienaM (GU3HUKH, BBIICTIATh
KOHKpETHOE (PU3UYECKOe COMEPKaHUE B
MPUKIAIHBIX 3a7a4ax FIMeeT mpakTU4eCKHil OMbIT:
WCTIOIB30BaHMsI 0230BbIX 3HAHUH B 001aCTH (UBUKH
11 THTEPIIPETAIUN PE3YIBTATOB XUMUYECKUX
DKCIIEPUMEHTOB

1.0.08 Maremartunka

3HaeT: 0a30BbIe MOHATHS JIMHEHHON anreOphl U
MaTeMaTU4YEeCKOTo aHalln3a YMeeT: UCIO0Ib30BaTh
0a30Bble MOHATHUS MaTEMaTHUECKOTO aHaJIN3a U
TMHEMHOMN anreOpshl IS HAX0XKICHUS
reOMETPHUECKUX, (PUBNIECKUX U XUMHUYECKUX
BEJIMYMH, COCTABIATh AU pepeHnanbHbIe
ypaBHEHMsI, OTpaKaloline peajbHble pU3nueckue u
XMMHUYECKHE MPOIIECChl, HHTEPIPETUPOBATh
MOJTy4eHHbIE pelieHus MmeeT npakTnueckuii OnbIT:
MOCTPOEHUS] MaTeMaTHYECKUX MoJiesiel ¢
MCII0JIb30BaHUEM MAaTpPHUIL, CUCTEM JIMHENHBIX
ypaBHEHUH, QYHKIIUN OTHON M HECKOJIBKHUX
[EPEMEHHBIX, ONIPEIEICHHBIX HHTErPaJIOB,
nudepeHIaIbHBIX YPaBHEHUM

1.0.10 CoenmanpHble I1aBbl MAaTEMATHKU

3HAeT: ONpee/ICHUs] U CBOMCTBA KPATHBIX U
KPUBOJIMHEIHBIX HHTErPAJIOB, YUCIOBBIX U
CTEIIEHHBIX psAI0B YMmeeT: FiMeeT npakTuuecKui
OTIBIT: PELICHUS TEOMETPUUECKUX, (PU3NIECKUX U
XUMUYECKHUX 3a1a4 C IIOMOLIBbIO KPAaTHBIX U
KPUBOJIMHEIHBIX HHTErPAJIOB, & TAKXKE C

IMPUMCHCHUECM CTCIICHHBIX PA10B

4. O0béM 1 BUABI y4eOHOI1 padoThI




OO6mas Tpy10€eMKOCTh JUCHUIUIMHBI COCTaBIsET 4 3.¢., 144 4., 74,5 4. KOHTaKTHOM

paboThI
Pacnpenenenue
Bcero M0 ceMecTpaM B yacax
Bun yue6HO# paboThI
4acoB Homep cemecTpa
6
OO6mmas Tpy10EMKOCTh AUCIIUTUTHHBI 144 144
AyoumopHhvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[TpakTudeckue 3aHATUS, CEMHHAPHI U (FITH) IPYTHE BHIIBI 32 3
aynuTopHbIX 3aHsaTui (I13)
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 69,5 69,5
[TonroToBka K TECTUPOBAHUIO 3,5 3.5
[ToaroroBka k 3K3aMeHy 24 24
[ToaroroBka B mpakTUYECKUM 3aHATUAM 18 18
IToaroroBka K KOHTPOJIBHOM paboTe 6 6
CaMOCTOﬂTeJ}LHoe M3yYeHHE TEOPETHUECKOT0 MaTepuaa 1mo 13 13
[PEKOMEHIYEeMOU TUTEepaType.
KoHcynbranuu u mpoMeKyTouHasi aTTeCTalus 10,5 10,5
By koHTpOs (3a4eT, qud.3a4et, IK3aMeH) - 3K3aMEH

5. ConepkaHue TUCHMIIIMHBI

O0beM ayTUTOPHBIX 3aHATUH

pajzgena HanmeHnoBanue pa3aenoB IUCHUILIMHbI 110 BUJAM B 4acax
Bcero Ji| 113 | JIP

1 OCHOBHBIE TIOHATUS, COAECPKAHKE, LIENH U 3aJaUl TUCLUIUIMHBL. ) ) 0 0
CTpyKTypa XMMHUYECKOI0 IPOU3BOACTBA.

) Kputepun 3pheKTHBHOCTH XUMHUKO-TEXHOJIOTUYECKOTO 6 ) 4 0
npornecca (XTII).

3 Pacxonnble k03()(DUIIMEHTHI, MaTepHUajIbHbIE U TETJIOBbIE 2 ) 6 0
0aslaHChl XMMHUYECKHUX ITPOLECCOB

4 I/ICHOHBSOBaHf/Ie TEPMOJAMHAMUYECKHUX U KHUHETUYECKHUX PACUETOB 10 4 5 0
B XMMHUYECKOH TEXHOJIOTHU

5 OO01Me MOHATUS U IPUHLUIIBI MOIETTMPOBAHUS XUMHUECKUX ) ) 0 0
[IPOLIECCOB U PEAKTOPOB

6 |MaremaTnuecKue MOJIEIN U30TEPMUUYECKUX PEAKTOPOB 14 6 8 0

7 Vcnionb3oBanue GyHKIMN pacnpeaeaeHus 1 pacuéra 4 ) ) 0
XUMHUYECKUX MTPOLIECCOB U PEAKTOPOB

] Mozenu HEM30TEPMUUYECKUX PEAKTOPOB C UIE€ATBHBIM 6 2| 4 0
'UIPOJIUHAMUYECKUM PEKUMOM

9 TernoBasi yCTOMYMBOCTh M ONITUMAJIbHBIA TEeMIIEPaTypPHbIN 4 ) ) 0
PEKUM XMMHUYECKUX ITPOLIECCOB

10 |{['ereporeHHbIE U FETEPOT€HHO-KATAIUTHUECKHIE ITPOLIECCHI 2 2 0 0

11 |O6uwme npuHLMnb! papadorku X TTI 2 2 0 0

12 |BaxkHeime NpoOMBIILICHHbIE XUMUYECKUE TTPOU3BOJICTBA 4 4 0 0




5.1. Jleknun

No Ne
JICKIIMH[pa3iena

HaumenoBanue uimn KpaTKOC COACPIKAHUC JICKIIMOHHOT'O 3aHATHA

Koi-
BO
4acoB

(OCHOBHBIE TIOHSITHS: XHMHUYECKOE MPOU3BOACTBO, XUMUKO-TEXHOJIOTHUECKUN
[IPOLECC, TEXHOJIOTUUECKUM PEKUM, XMMUKO-TEXHOJIOTMYECKAsl CUCTEMA.
Coneprkanue, 1eId U 3a7a91 JUCIUTUTHHBL. KOMITOHEHTHI ¥ CTPYKTypa
XUMHYECKOT0 MPpou3BoAcTBa. Knaccudukaius peakiuii, UCIOIb3yeMbIX B
XUMHUECKOM TEXHOJIOTHH.

Kpurepnn 3 GeKTHBHOCTH XMMHYECKOTO MPOIECCa: CTENEHb MPEeBPAIICHUS
peareHTa, BBIXOJ ITPOIYKTA, CEIEKTHBHOCTD, IIPOU3BOAUTEILHOCTD,
WHTEHCUBHOCTh. DOPMYITBI [UIs pacuéTa COCTaBa PEaKMOHHOW CMECH IO CTETICHU
npeBpatleHust peareHTa. COOTHOIIEHUS, CBA3BIBAIOIINE MEXKAY COO0H KpuTepuu
A(PPEKTHBHOCTH XMMHYECKOTO MPOLECcca.

CrexuomeTpus peakuuil. XuMuuyeckas rnepeMeHHas (noiaHora peakuuu). [Ipumepsl
YCTAHOBJICHHSI CTEXUOMETPUH JUIsl CIydast IPOCTON M CIOXKHOM
(mocnenoBarenpHON) peakuuu. bazucHas cucreMa CTEXHOMETUYECKUX YPaBHEHUI.
TeopeTnueckue 1 MpakTUYECKUe pacxonHble ko3¢ duiueHTsl. [Ipumepsl pacuéra
MaTepUaIbHbIX U TEIUIOBBIX OAJIAHCOB XMMUKO-TEXHOJIOTMYECKUX IPOLIECCOB.

TepMmonuHaMUYeCKue pacy€Tbl XUMHUKO-TEXHOJIOTHYECKHX IPOLIECCOB.
XUMHUYEeCKOe PaBHOBECHUE, PA3IMYHbBIE CIIOCOOB! BBIPAXKEHHUSI KOHCTAHT PABHOBECHS
uX CBsI3b ¢ oHepruei [ mb6ca nponecca. Pacuér paBHoBecus mo
TEPMOIMHAMUYECKNM JTAHHBIM JIJISI CIIOKHBIX TIporieccoB. CMeIieHne paBHOBECHSL.
OmnpeneneHne paBHOBECHOTO COCTaBa PEAKIIMOHHON cMecH. DKCepruiecKuii MeTox
TEePMOIMHAMUYECKOTO aHAJIH3A.

Vcnionp30BaHNe 3aKOHOB KHHETUKHU IIPU BEIOOPE TEXHOJIOTMYECKOTO PEXXUMA.
CKOpOCTb TOMOT'€HHBIX U I€TEPOr€HHBIX XUMHUYECKHUX peakuuil. Koopannara
ckopocTH. KuHeTnyeckre ypaBHEHUS IPOCTHIX U CIOXKHBIX PEAKIUI ¢ U3BECTHBIM
U HEU3BECTHBIM MeXaHU3MOM. CriocoObl U3MEHEHUS CKOPOCTEH peakiuid. AHaIu3
BIIMSIHYSI KOHIIEHTPALMU UCXOHOI0 peareHTa, TeMIiepaTyphbl U Karajin3aropa Ha
CEJIGKTUBHOCTD CJIOKHBIX peakIMii Ha MpUMepe NnapauieaIbHON HeoOpaTuMon
pEaKIHH.

Xumudeckue peakropsl. O0mIMe CBeIeHHs 0 peakTopax. MojennupoBanue
XUMHUYECKHX MPOIECCOB U peakTopoB. Mepapxuueckrue ypoBHH XUMUYECKOTO
nporecca B peaktopax. O0muii BU ypaBHEHUN MaTepUaIbHOTO B TEIIOBOTO
OanaHca A5 SIEMEHTapHOTO 00BEMA PeaKIIMOHHOTO MTOTOKA 32 JIEMEHTAPHBIHI
MPOMEXYTOK BpeMeHH. Kitaccupukays XHMIIeCKUX PEaKTOPOB U PEKHMOB MX
paboThl. YueT KOHBEKTUBHOTO U MU (Hy3UNOHHOTO MacCONePeHOCca B ypaBHEHUN
MaTepHaJIbHOro OayiaHca 3JIEeMEHTapHOTO 00bEMa MMPOTOYHOTO PEAKTOPA.

MareMaTu4eCcKUe MOJIEIIH PEAKTOPOB C UJICATIbHOM CTPYKTYPOM MOTOKA
(ueasbHOE CMEICHHUE U UICAIbHOE BHITECHEHUE) B U30TEPMUYECKOM PEKUME

CpaBHeHue 3pPEeKTUBHOCTH MPOTOYHBIX PEAKTOPOB UIE€AILHOTO BHITECHEHUS U
WI€AJIbHOTO CMEIICHHUS ISl TPOCTBIX U CIIOKHBIX XUMUUECKUX PEAKIUH.
MaremaTtuueckasi MOZIENb KackajJja peakTOpOB MI€aJIbHOTO CMEIICHHUS.

Mopenu peakTopoB ¢ HEHJI€aJIbHOU CTPYKTYpOil MOTOKA B M30TEPMUYECKOM
peKuMe: IPUUMHBI OTKIOHEHHS OT U/1€aJIbHOCTH; TPEOOBaHUS U OOLIUE TOXOAbI
pU pa3paboTKe MaTeMaTUYeCKUX MOZEIICH PeakTOpOB C HEUI€aIbHON CTPYKTYpO
OTOKOB; siueeyHast U A y3noHHasT MOJIEIb.

10 7

Pacnpenenenue BpeMeHH NpeObIBaHUS 3JIEMEHTOB PEAKIIMOHHOIO MTOTOKA B
MPOTOYHBIX PEAKTOpax: HHTETpaibHas u Auddepennnanpaas GyHKIUU
pacripesiesieHus], UX CBOMCTBA; 3KCIIEPUMEHTANIbHOE U3yueHHe (PYHKLIUI
pacnpezesieHus: pa3JInYHbIX MPOLECCOB (IIOTYyUYEHUE KPUBBIX OTKIIUKA).

Teopetnyeckue QYyHKIMN pacIpeIesICHUs BpeMEHH NMPEObIBAaHUS B PEaKTOPax C




Pa3NUYHBIMH THIPOANHAMHYECKUMU pexkxuMamu. [Ipumenenne ¢pyHkuunit
pacnpeziesieHus: BpeMeHH MpeObIBaHMs MPU pacu€Te XUMHUECKIX PEaKTOPOB.

11

MartemaTu4eCcKue MOJIENIA PEAKTOPOB € NIEAIBbHON CTPYKTYpOU ITOTOKA B
HENU30TEPMHUUECKOM peXUME. AHAIN3 BO3MOXKHOIO COBMECTHOI'O PELICHMUSI
YpaBHEHUI TEIUIOBOTO U MaTepHaIbHOTO 0ajlaHCOB MPH MPOBEACHUH peaKIui
MEepBOro MOpsi/IKa B anabaTHueckoM peakrope. MaremaTndeckue MoJeNn
a11abaTH4eCcKOro NepUOANUYECKOr0 peakTopa NAEaIbHOIO CMELICHUS U peakTopa
U1€AJIbHOTO BBITECHEHUSI.

12

TennoBasi yCTONYMBOCTh XMMHUYECKUX PEAKTOPOB. ONTUMANIBHBIN TEMIIEpaTypHBI
PEXXUM MPOCTHIX HEOOPATUMBIX U 0OpAaTUMBIX peakiuil. ObecnieueHue
ONTUMAJILHOTO TEMIIEPATYPHOTO PEKMUMA B IIPOMBIIIEHHBIX PEAKTOPAX.

13

10

['eTeporeHHbIe MPOLECCHl: 00IIME 0COOEHHOCTH TeTEePOreHHBIX MPOLIECCOB,
onucanue TUQQy3HBIX CTaIHiA, 00JACTH MPOTEKAHUS TETEPOTCHHBIX MPOLIECCOB;
KHMHETUYECKNAE MOJEINIHN I CUCTEM «Ta3-TBEPAOE» U «ra3->KUIKOCTbY.
['eTeporeHHO-KaTaIUTHYECKUE IPOLECCHL: O0IIME NPEACTABICHUS O KaTallu3e,
TEXHOJIOTHYECKHNE XapaKTEPUCTUKHU KaTaJIn3aTOPOB, 3HAYCHUE TIOPUCTON 1
KaTaJIUTUYECKOU CTPYKTYpbl, IPOMOTUPOBAHUE U OTPABIICHNE KaTalIU3aTOPOB;
OCHOBHBIE CTaJUM U KHUHETUYECKUE 0COOCHHOCTH reTepPOreHHO-KaTaTUTHUECKUX
[IPOLIECCOB.

14

11

O6mue npunnunsl pazpadotku XTII: ceippeBble, JHEPTETUUECKHUE U BOAHBIE
PECYPChl XUMHUECKOTO IPOU3BOJICTBA.

15

12

XuMuyeckas nepepadboTka HeTH

16

12

[Ipon3BOACTBO MUHEPATIBHBIX Y1OOpEHUII.

5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI

No

SaAHATUS]

Ne

paszzienal

HanmenoBanwne nim KpaTKO€ COACPKAHUEC MPAKTUICCKOIO 3aHATHA, CCMUHApa

Kon-
BO
4acoB

1,2

2

PacuéT TeXHOIOTHYECKUX KPpHUTCPUCB 3(1)(I)CKTI/IBHOCTI/I XUMHYCCKUX MTPOILECCOB:
CTCIICHU NPEBpAIICHNA, CCJICKTUBHOCTH, BBIXOAOB I10 IMTPOAYKTY.

3.4,5

Onpenenenre pacxoaHbIX K03()PUIMEHTOB 115 pa3InYHBIX BUJIOB CHIPbS B
XMMHUYEeCKOM Mpou3BoAcTBe. CocTaBineHne TabiaMil MaTepuaIbHbIX OaTaHCOB
XUMHUECKHX MTPOLECCOB U pacuéThl 110 HUM. PacuéThl 1o ypaBHEHUSIM TETJIOBBIX
6anancoB. Kontposs o pazzaenam 2,3.

Pacuér TCPMOJUHAMHUYCCKHUX ITapaMCTPOB peaKHHﬁ, KOHCTAHT PpaBHOBCCH,
PAaBHOBCCHOI'O COCTaBa peaKHHOHHOﬁ CMECCH.

7,8

CocraBieHre KUHETUYECKUX YPAaBHEHUH CIIOKHBIX PEAKIUM U PacyETHI IO HUM,
OIIPENIEIICHUE DHEPTUU aKTUBAL[MH, KOHCTAHTBI CKOPOCTH M NOPSIKA PEAKLUH 110
3aJJaHHBIM SKCIIEPUMEHTAJILHBIM JJAHHBIM. AHAJIN3 BIMSHUS PAa3TUUHBIX (PaKTOPOB
Ha CKOPOCTh PEAKIIMU U ONTHUMAJIbHBIX CIIOCOOOB U3MEHEHMSI CKOPOCTEH peakuu
JUISL IPOCTHIX U CJIIOKHBIX XMMHUYECKHX nporieccoB. KoHTposb 1o pasaeny 4.

9,10,11

Pacuér TCOMCTPHUYCCKUX MMapaMETPOB pCaKTOpAa, MaKCHUMaJIbHOM
IIPONU3BOJUTCIBHOCTHU, CTCIICHU MMPEBPALICHUA UCXOJAHBIX PEArC€HTOB JJIA peaKHI/Iﬁ
PA3JIMIHBIX TOPAAKOB, IPOTCKAOMIUX B IECPUOAUICCKOM U ITPOTOYHOM PECIKHUME
NACAJTBHOTO CMEIICHUS U HACAJIBPHOI'O BHITCCHCHUA.

12

Pacuér reomeTpu4eCcKuX apaMeTpoOB peakTopa, MaKCUMaJIbHON
[IPOU3BOJAUTEIILHOCTH, CTEIIEHU IIPEBPALLICHHU UCXOJHBIX PEAreHTOB Ul peaKLUi
Pa3JINYHBIX MTOPSIIKOB, TPOTEKAONIUX B IEPUOIUYECKOM U IPOTOYHOM PEXKUME
M1€aJIbHOTO CMENICHUS U UICAIBHOTO BHITECHEHMUS.

13

[TocTpoenue GpyHKIMIA pacipeaeeHus o SKCIEPUMEHTaIbHBIM JaHHBIM U
onpe/eeHIe CpeHEN KOHIICHTPAIIMK U CTETIEHH MPEBPAICHUs Ha BBIXOJIE U3
[IPOTOYHOTO PEaAKTOPA.




Pacuét reoMeTpuUeCcKUX M TEXHOJOTHYECKUX MAapaMeTPOB ainabaTHUECKUX U

14,15 8  |[mepeXOoIHBIX PEaKTOPOB B YCIOBUSIX UJICATHBHOTO PEXUMa CMEIICHUS U 4
BbITeCHEHMS. KOHTpOJIb 110 pasaenam 5-7.
16 9 Pacyer SK30TEpMUYECKUX MPOIECCOB B aTHA0ATUIECKOM PEIKUME U aHATTU3 )
TEPMHYECKON YCTOMYMBOCTH B CTAlMOHAPHOM COCTOSTHUH.
5.3. JIaboparopHbie padoThI
He npeayCMOTPCHBI
5.4. CamocrosiTesibHast padoTa CTyIeHTa
Bemonnenne CPC
Crucoxk nuTeparypsl (¢ yKazaHUEM Kon-
[Monux CPC pasnenos, riaB, cTpanuil) / cceuika Ha  [CemecTp| BO
pecypc JacoB
[ToArOTOBKA K TECTHPOBAHUIO Jl;[;;l\/[[ﬁco%flgm [2]C. 7-22. SYMIL: oca. 6 3,5
[TYM/, ocH. nuT. [1] pa3aens! 1-10;
[TYM/I, ocH. ut. [2] maBa 2, pa3nen2.2;
T10ArOTOBKA K SK3AMEHY rnaBal; miasa 4, pasgenst 4.1-4.10; 9YM]I, 6 24
ocH. 1uT. [1], paznensr 1-6.
[IYM/I, ocH. nuT.: 3aastue 1,2 - [1], C.4-8;
nmorm. uT. : 3aHsaTue 3,4, 5 - [1], C.7-28;
3ansitue 6 - [1], C.29-43; 3ausatue 7, 8 - [1],
.73-87; 3anmstue 9, 10, 11, 12, 13 - [1], C.
[TonroroBka B MPaKTUUECKUM 3aHATHSIM 88-104; samsrue 14 - non. nw. [1], C.40-48; 6 18
zanstue 15, 16, 17 - non. nur. [1], C.101-
114; 3anstue 18 - gom. aurt. [1], C.117-151;
3ansTue 19 - npom. aut. [2], C. 396-410;
3anstue 20 - gon. aut. [2], C.212-134; gom.
nmuT. [1], C.17-26.
. [TYM/, ocH. nut. [1], C.4-19, 25-59; [2]C.
[TonroroBka K KOHTPOJIBHOW paboTe 02.25. 51-72. 6 6
[TYM/, ocHoBH. nuT. [2]: Bompoc 1(C.10—
15), Bompoc 4 (C.18-22), Bonpoc 52 (C.25—
32), Borpoc 58 (C.341-351), Borpoc 59
CaMocCTOsATETbHOE U3yUECHHE (C.379-421). DYM/ ocHOBH. nuT. [1]:
TEOPETUUECKOI0 MaTepuasa 1o Bonpoc 5(C.15-20), Bonpoc 6 (C.20-29), 6 18

[PEKOMEHTyeMOM JIUTepaType.

Borpoc 7(C.29-41). OYM/] 0OCHOBH. JIUT.
[2]: Bompoc 53(C.23-28), Bompoc 54 (C.8—
17), Bompoc 55(C.58-65), Bonpoc 56(C.65-
73), Bompoc 57(C.88-103)

6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

HpOMe)I(yTO‘IHOﬁ arTeCcralmmn

KoHTpomb kauecTBa 0CBOCHHUsT 00pa30BaTeIbHON MPOrPaMMBbI OCYIIIECTBISICTCS B
cooTBeTcTBHH ¢ [TonmokeHreM o 6aUTbHO-PEUTHHTOBOM CUCTEME OICHUBAHUS PE3yJbTaToB
y4eOHOM JESITEIIbHOCTH 00YyJarOIINXCS.

6.1. Kontpoabubie meponpusitus (KM)




KM

Ce-
MecCTp

Bun
KOHTPOJIS

HazBanue
KOHTPOJIBHOTO
MEPOIPUATHS

Bec

Makc.
Oan

[Topsinok HauKcneHus: 6amIoB

YVuu-
THIBA-
eTCA B

[TA

Texymni
KOHTPOJIb

TECTUPOBAHUE
1

0,2

20

TecTupoBaHue MPOBOAUTHCS MHCBMEHHO Ha
[IPAKTUYECKOM 3aHATUH. BpeMs BBINOIHEHUS
TecToBOU padoThl - 20 MuHyT. CTyAeHTaM
BBIJIAIOTCS IPOTOKOJIBI ¢ BonpocamH (20
BOIPOCOB) U BapMaHTAMH OTBETOB Ha KaXK bl
BOIIPOC. 32 KaXXJIblii IPAaBUIIbHBIN BEIOOP
BAPUAHTOB OTBETA HA BOIPOC BhICTaBIsAETCA 1
6au1. Ha mpoToKkomax cTylaeHThl YKa3bIBalOT
naty, rpymmny, @1 O u BapuaHThl OTBETOB,
KOTOPBIE OHU CUUTAIOT BEPHBIMH.

OK3aMCH|

Texkymmii
KOHTPOJIb

TECTUPOBaHUE
2

0,2

20

TecTnpoBanue NpOBOAUTHCS MMCbMEHHO Ha
[IPAKTUYECKOM 3aHATHH. Bpems BbinonHeHus
TecTOBOM padoThl - 20 MuHyT. CTyZIeHTaM
BBIJIAIOTCS MPOTOKOJIBI ¢ Borpocamu (20
BOIPOCOB) U BapUaHTAMU OTBETOB Ha KX /bl
BOIPOC. 3a Ka)/1blil MpaBUIbHBINA BBIOOD
BapHMaHOB OTBETA HA BOIPOCHI BhICTaBIIsAETCSA |
6as1. Ha mpoTokonax cTyA€HTHI YKa3bIBalOT
nary, rpyniy, @O u BapuaHThl OTBETOB,
KOTOpbIE OHU CUYUTAIOT BEPHBIMH.

OK3aMCH

Texymmii
KOHTPOJIb

KOHTPOJIbHAs
pabora 1

0,4

10

KoHTponbpHas paboTa mpoOBOIUTCS MUCbMEHHO
Ha TPaKTUYECKOM 3aHATUU. Bpems
BBITTOJIHEHHSI PA0OTHI - 45 MUHYT.
KonTponpsHas paboTa BBIMOIHIETCS
MUCHMEHHO 1o OmeTaM. Kaxkpiii ouser
COZEPKUT JIBE 3a]1aui. MaKkcUMalbHBINA Oai
3a OfHY 3a/1a4y -5 0aymioB. OleHKa pelIeHus
Ka)KIOW 3a]1a4 CKJIa/IbIBACTCS U3 CIEAYIOLINX
KOMITOHEHTOB: 1) yKa3bIBalOTCSl UCXOAHbIE
TeopeTudecKre MoJoXKeHHs (ypaBHEHUS,
3aKOHBI, MAaTeMaTHICCKUE MOACIH | T.11.) - 0,5
0aJToB; HE yKa3bIBatOTCS - 0 6aIIIOB; 2)
BEPHBIN X0/ peLICHU 3a1a41 - 3 Oaia;
JaCTUYHO BEPHBIN X0/ pemieHus - 1 6am;
HEBEpHBIN X0 pemeHus - 0 6amios; 3)
coOIIOIaeTCsl MPUHITUI MPOCIICKUBAEMOCTH
peleHus 1 HaJuIexkaiee ohopMIIeHHE 3a/1aun
[pY MPaBUIIBLHOM Xoe perienus - 0,5 Ganna;
[IpY HECOOJIOIEHNH 3TUX TpeOoBaHuH -
0aIs10B; 4) pacueT BBIMOJIHEH MPABUILHO MPU
BEPHOM XOJI€ pemieHus - 1 6am,
HeTpaBUILHBIN pacyeT - 0 6aoB.

OK3aMCH|

Texyuuii
KOHTPOJIb

KOHTPOJIbHAS
pabora 2

0,4

10

KonTpoipHas paboTa mpoBOAUTCS TUCEMEHHO
Ha TPaKTUYECKOM 3aHATUU. Bpems
BBITIOJTHCHUSI paOOTHI - 45 MUHYT.
KoHTponpHast paboTa BBITIOTHIETCS
MICBEMEHHO 110 OmiteTaM. Kaxxaelii Omiier
COJZICPKUT JIBE 3aJ1aui. MaKCHUMalbHBINA O
3a OfHY 3a/1a4y -5 0amioB. OleHKa peleHUs
Ka)KIOW 3a]1a4U CKJIQ/IBIBACTCS U3 CIETYIOLTUX
KOMIIOHEHTOB: 1) YKa3bIBalOTCS UCXOIHBIC

TEOPETUUECKHUE MOIOKEHNUs (YpaBHEHMUS,

OK3aMCH|




3aKOHBI, MAaTEMaTHYECKUE MOACIH | T.11.) - 0,5
0aytoB, He yka3biBatoTcs - 0 6anoB;2)
BEPHBII X0/ pelIeHus 3a/1a4u - 3 Gana;
JACTUIHO BEPHBIN - 1 Oayu1, HEBEPHBIN X0
pentenus - 0 6amioB; 3) cobmronaercs
MIPUHITAIT TTPOCIICKUBACMOCTH PEIICHUS U
HaJIexkaIniee 0popMIICHHE 3a1auu TPy
MpaBUIILHOM Xojie pemenus - 0,5 6anna; mpu
HEBBITTOJHEHNUHU 3TOTO TpeboBaHus - 0 6ayIIOB;
4) pacdeT BBIITOJHEH MPABUIBHO MPH BEPHOM
xoJie pemeHus - 1 6asu1, HeBepHbIil pacuet - 0
0aJIoB.

[Tpome-
5 6 KYTOUHAs
arTecTanus

OK3aMCH

15

OneHka 3a 3K3aMeH CKJIa/IbIBAETCS U3 OLIEHKH
32 TEOPETUYECKHUI BOMPOC U OLIEHOK 3a JIBE
3anaun. O1eHKa 3a TEOPETUYECKUN BOIPOC
BKJIIOUAET CIIEIYIOINE KOMIIOHEHTHI: 1)
MPaBUJIHHBII OTBET B TIOJIHOM 00BEME 110
CYIIECTBY Bompoca - 3 6ajuia; 4aCTUYHO
MPaBUJIBHBIN OTBET 110 CYIIECTBY BOTIpOCa - 2
Oasa, MpaBUIbHBIN, HO HE MOJIHBIM OTBET MO
CYLIECTBY Bompoca - 2 6asia; OTBET,
CoJIepIKaIIHii TPaBIIIbHYIO HHPOPMAITIIO, HO
B 0OJIBIIION Mepe He 10 CyLIecTBY Bompoca - 1
0aJ1; HeMpaBUIBHBIN OTBET WIIK OTBET HE TIO
cymiecTBy Bompoca - 0 6annoB; 2) HaydHBII
CTHJIb U3JI0KEHHUSI TEOPETUUECKOTO
MaTepuala, FpaMOoTHas pedub TPH ITOTHOM
MPaBUJILHOM OTBETE - 2 0aia; HeHayYHBIH
CTHJIb M3JIOKCHHUS WITH HATTNINE
rpaMMaTHYeCKUX OIMHUOOK MPHU TOTHOM
[paBWJIBLHOM OTBETE - 1 Oaii, HeHayYHBIN
CTHJIb U3TIOKEHHS M HAJTMUKE TPYOBIX
rpaMMaTHYECKHUX OMIMOOK MPH MOJTHOM
MpaBHIILHOM OTBeTe - O 6amnoB. Takum
o0pa3oM, MaKCUMaJIbHas OIIEHKA 32
TEOPETUYECKUI BOIPOC COCTABIISET 5 0aJIIOB.
OrnieHKa peneHus Kaxa01 3a1a4u
CKJIaJIbIBAETCS U3 CIEIYIOIUX KOMIOHEHT: 1)
VKa3bIBAIOTCSI ICXOTHBIE TEOPETHUECKHE
MmoJioyKeHusl (ypaBHEHUs, 3aKOHBI,
MaTeMaTHYeCKUe MOJIeNU 1 T.11.) - 0,5 6amos;
He yKa3bIBatoTCs - ) 6aiioB; 2) BEpHBI X0
pelieHus 3a1auu - 3 6ajuia; YaCTUYHO BEPHBIH
- 1 6amn; HeBepHBIii X0 pemeHus - 0 6amios;
3) cobOmrogaeTcst MPUHITUT PO CIIEKUBAEMOCTH
peleHus U HaJyiexalee oopMIIeHHE 3a1aul
[IpU NPaBUIILHOM Xoe pemienus - 0,5 6anna;
[P HEBHITIOJTHEHUH dTUX TpeOoBaHMiA -
0aJ10B; 4) pacueT BBINOJIHEH MPABUIBHO NPU
BEPHOM XOJI€ pelieHus - 1 6a1, HeBepHbIi
pacuet - 0 6amnoB. MakcumabHasi OIICHKA 32
OJIHY 3a/1auy OmieTa cocTaBsieT 5 6auioB.
Taxum 006pa3om, MakcHUMalbHas OLIEHKA 3a JIBE
3amaun 10 0asIos.

OK3aMCH|

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA




Bun
MPOMEKYTOUHOU [Tpouenypa npoBeneHus

Kpurepun
OLICHHUBaHUs

arTeCTaluu

OK3aMCH

Ha sKx3aMeHe pouCXOauT OIICHUBAHKUE YI€OHOM e TEIIbHOCTH
o0yyarouiuxcs o AUCHUIIMHE Ha OCHOBE MOJyYE€HHBIX OLIEHOK 32
KOHTPOJIbHO-PEUTUHTOBBIE MEPOIIPUSITHS TEKYIIETO KOHTPOJIS U
MPOMEKYTOYHOM aTTeCTallMU. DK3aMEH HE SIBISETCS
00s13aTeIbHBIM MEpOTpUATHEM. BO3MOXHO BHICTaBICHHE OLICHKH
10 pe3yabpTaTaM TeKyllero KOHTposst. OOydaromuiics Mo KeIaHuko
MOXET IPOUTH KOHTPOJIBHOE MEPOIPHUITHE C LIEIIBIO TOBBICUTH
pedTuHr. CTyIEHTHI MOTY4YaloT SK3aMEHAIIMOHHBIC OUIIETHI,
BKJIFOYAIOIIME JIBE 3a/1a4M U OJIMH TEOPETUUYECKUM BOIIPOC, U B
TEUYeHHeE MOTYTOpPa YaCOB BBIMOIHSIIOT SK3aMEHAIIMOHHYIO paboTy.
[To oxoOHYaHUM OTBEIEHHOTO BPEMEHU dK3aMEHAI[MOHHBIE PaOOTHI
charorcd npemnonasarento. [Ipenogasarens npumiamaeT CTyI€HTOB
MepPCOHATBHO, TIPOBEPSIET U OLICHUBAET pabOTy B €T0 MPUCYTCTBUH,
pU HEOOXOIMMOCTH 33/1a€T YTOYHSIOIINE U JOTIOTHUTEIHHBIC
BOIIPOCHI, KOTOPBIE BHOCATCS B POTOKOJI OTBETA, CTYICHT
MHUCbMEHHO OTBEYAET HA 3TH BOMPOCHI.

. 2.5, 2.6
[Tonoxxenus

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

KommereHmnn

B coorBeTcTBHM C

Pesynbrarer 00y4ueHus

3HaeT: TCOPCTUUCCKUC OCHOBBI IIOCTPOCHHUA U pacqéTa MaTeMaTU4EeCKUX MOJENIeH

OIIK-4
XUMUYECKUX PEAKTOPOB
'YMeeT: UCTIOIb3Ysl MaTeMaTUYECKUE MOJIETH PEAKTOPOB, BHITIOIHATH PAacu&Thl
OITK-4 OCHOBHBIX [TapaMETPOB XMMHUUECKOTO MPOIIECCa, AaHATU3UPOBATh IPUUNHBI
OTKJIOHEHHH 3a/laHHBIX TapaMeTPOB B peakTope U POPMYIHPOBATH PEKOMEHIAlIUU
MO MOJJEPKAHUIO TApaMeTPOB TEXMPoIlecca B HEOOXOAUMBIX Mpeenax
K4 3HAeT: OCHOBHBIE XUMUKO-TEXHOJIOTHUECKHE KpUuTepuu 3(h(HEeKTUBHOCTH N
XUMHNYCCKOTO IMPONU3BOACTBA, BUJBI PACXOIHBIX KOB(b(i)I/IIII/ICHTOB
YMeeT: onpenensaTh pacXxoaHble KO3 PHUINEHTHI, CTENIEHN PEBPALICHHUS, BBIXO/IbI
[1K-4 MPOJIYKTOB, CEJIEKTUBHOCTH, KOHEYHBIN U PaBHOBECHBIN COCTAB MPOYKTOB
XMMHUYECKOTO Ipolecca
[K-4 VMeeT mpakTUYeCKUi OTBIT: COCTABIEHUS MaTEPHAILHOTO U TETUIOBOTO OaslaHca

XUMHUYCCKOT'O IIporecca

TumnoBbie KOHTPOJIBbHBIC 3alaHUS 110 KAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecriedeHue TUCIUIIMHBI

IleuaTnasi y‘-leﬁHO-MeTOI[I/I‘leCKaﬂ AOKYMCHTAIUA

a) ocHo8Has

nexuuit T. B. Bapnamosa ; FOx.-VYpai. roc. yH-T, Kad. Xum. texnonorus ; OYpI'Y.

aumepamypa:
1. Bapmamoga, T. B. O6mas xumudeckasi TexHomoTust [ TeKCT] TeKCT

- Uensbunck: Uznarensckuit Hentp IOYpI'Y, 2010. - 123, [1] c. un.

0) OononHumenbHas IUmepamypa:

1. OOmas xumuueckas Texnonorus [ Texcr] Y. 1 TeopeTnueckue 0CHOBBI
XUMHUYECKON TEXHOJIOTUU YUEOHHUK I XUM.-TEXHOJI. CIIEIMaTIbHOCTEH By30B : B 2 T.




. I1. MyxnenoB u np.; ioxa pexa. . I1. Myxienosa. - 4-e uzj., nepepad. u JIo1I. -
M.: AneanC, 2019. - 254, [2] c. um.

2.  OOmas xumudeckas Texnonorus [ Texer] Y. 2 Baxkneitmme
XUMUYECKHUE MPOU3BOICTBA YUCOHHK JJII XUM.-TEXHOJI. CIICIIUATILHOCTEHN BY30B : B 2
T. W. T1. MyxnenoB u ap.; nox pen. W. I1. Myxnenosa. - 4-e u3j., nepepad. u 1o1l. -
M.: AneanaC, 2018. - 260, [2] c. ui.

3.  PacueThl XMMUKO-TEXHOJIOTUYECKUX TpoiieccoB [TekcT] yued. mocodue
JUISL XUM.-TEXHOJ. cnenuanbHocteil By3oB A. @. Tyoonkus, E. C. Tymapkuna, 3. 4.
Tapar u ap.; nox pen. U. I1. MyxneHnosa. - 3-e u3a. - Kues: Unrerpan, 2007. - 243,
[1] c. ni.

4.  beckos, B. C. O0uias xuMuueckasi TEXHOJIOTHs YueO. 111 By30B I10
XUMUKO-TEXHOJI. HAITPaBJICHUSAM MOJrOT. OaKajlaBpOB U TUILIOMUP. CIIEIUATIUCTOB B.
C. beckos. - M.: Akagemknura, 2006. - 452 c.

5. 3akreim, A. FO. O0mas xumu4deckast TexHosaorusi. Beeaenue B
MOJICJTUPOBAHUE XUMUKO-TEXHOJIOTUYECKUX nporieccoB [Tekcr] yueb. mocobue ams
BY30B 110 HampaBieHUSIM "XHUM. TEXHOJIOTUS U OMOTEXHOJOTUA" U
"MarepuanoBenenue” A. FO. 3akreiim. - 3-¢ usm., nepepad. u gom. - M.: Jloroc,
2014. - 302 c. umn., Tabm.

8) omeyecmeenHbvie U 3apyoedcHble HCYPHATbL N0 OUCYUNIUHE, UMeIowuecs 8 bubiuomexe:
1. 1. Xumuueckas TEXHOJIOTHUS
2. 2. W3Bectus BhicHINX y4eOHbIX 3aBefeHU. Cepust XUMUs U
XAMHUYECKast TEXHOIOTHS
3. 3. Pedeparusnsiii )xypHan BUHUTU. OOuiue Bonpockl XMMUYECKON
texHoJyiorun. 191

2) MemoouuecKkue YKazaHus 0Jis Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL:
1.  Bompochl A caMOCTOSTENIBHOTO N3YYEHHS Kypca U MOATOTOBKH K
TEKyIIeMy KOHTPOJIO (C yKa3aHWEM HCTOYHUKOB
2. Bompocsl A MOATOTOBKH K K3aMEHY
3.  Meroanueckue yka3zaHus JIsl CAMOCTOSITEIIBHOTO PELICHUS 3a1a4

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1.  Bompocsl A1 caMOCTOSTENBHOTO 3YUSHUS Kypca U IMTOATOTOBKH K
TEKyIIeMy KOHTPOJIIO (C YKa3aHHEM HCTOYHUKOB
2. Bompocsl AJis MOATOTOBKH K 9K3aMEHY
3.  Meronuueckue yKa3zaHuUs JUIsl CAaMOCTOSATEILHOTO PEIICHUS 3a]1a9
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[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOCCIICUCHHS:

1. Microsoft-Windows(6eccpouHo)

2. Microsoft-Office(6eccpouno)

Ilepedenp ucnonb3yeMbix NpodhecCHOHANbHBIX 0a3 TAHHBIX U MH()OPMAIMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza nanasix BUHUTU PAH(6eccpouno)

8. MarepuajibHO-TeXHUYECKOEe O0ecredeHre TUCIMIIJINHbI

Bun zangarwnit

Ne
ayJ.

OcHoOBHOE 060py2lOBaHI/IC, CTCHIbI, MAKCThI, KOMIIBIOTCpHAasA TCXHUKA,
NpeaAyCTaHOBIICHHOC ITPOrpaMMHOC O6CCHG‘-I€HI/IG, HCIIOJIB3YEMOC JJIA

Ppa3jINIHbIX BUIOB 3aHATHI

CamMmocTogTenbpHas

1(1)

3an QJICKTPOHHBIX PECYPCOB: KOMIIBIOTEPHI C JOCTYIIOM K 3JICKTPOHHBIM

pabora cryneHTa pecypcam u Internet, KOHCYJIBTAHTHI.
Texunn 202 |MynbsTuMenniiHas CUCTeMa JUIsl IPOBEICHUS JIEKIMI: KOMIIbIOTED,
(1a) [mpoekTop.
UuTalbHBIA 3471 U CTYACHTOB: yUeOHasI U HayJIHAas JTUTepaTypa
CamocroarenpHas 403 JULAL CTYA y Y patypa,
KOMITBIOTEPHI C JIOCTYTIOM K 3JIEKTPOHHBIM 0a3aM JaHHBIX U ceTH Internet,
pabora crynenra  |(31)

KOHCYJIbTaAHTBI




