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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

1.0.16 AHanuTtnyeckas XUMMsI,

1.0.09 Maremaruxka,

1.0.11 CrenmanbHBIE TNIaBBI MATEMATHKH,

1.0.13 ®usuxka,

1.0.10 Teopust BEposSTHOCTEN U MaTeMaTH4YECKas
CTaTUCTHKA

[Ipown3BoncTBeHHAS TIPAKTHKA (TIpeIIUIIIIOMHAs ) (8
CEMECTD)

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

1.0.13 ®usuka

3HaeT: GyH/IaMEHTAIbHBIC 3aKOHBI M TIOHATHIHHBIN
anmapaT QU3UKU YMEET: peliarh TUIOBbIE 3a1a9l
10 OCHOBHBIM pa3zienaM (pU3UKH, BbIIEIATh
KOHKPETHOE (PU3UYECKOE COAEPKaHUE B
MPUKIAIHBIX 3a7a4ax VIMeeT mpakTU4eCKHil OIbIT:
MCIIOJIb30BaHMsI 0a30BbIX 3HAHUM B 00s1aCTH (pU3HKH
TUISL HHTEPIIPETAK PE3yIbTaTOB XUMUUECKUX
HKCIIEPUMEHTOB

1.0.16 Ananutudeckast XUMHUI

3HaeT: NPUHLMIBI CTPYKTYPUPOBAHUS OTUYETA 1O
HMCCJICTOBAHUSIM, CBI3aHHBIM C aHAITUTHICCKUM
orpesieNieHuEM, OCHOBHBIE TPEOOBaHUS K €T0
HaIMCaHUIO0, METPOJIOTUYECKHE OCHOBBI
XHUMHYECKOI0 aHaI13a, OCHOBBI XUMUYECKHUX U
(U3UKO-XMMUYECKIX METO/IOB aHAJIN3a, PACUCTHBIC
U rpaduUecKre METOBI PEIICHHs TUIIOBBIX 33724
AQHAJIUTUYECKOM XUMUH, PAKTUKY
rPaBUMETPUYECKOTO, TATPUMETPUYECKOTO,
KUHETUYECKOT0, JIEKTPOXUMHUUYECKOTO,
XpOMaTorpapuuecKoro v CreKTPOCKOMUIECKOTO
METOHOB aHAIN3a YMEET: COCTABISATh OTUYET O
pesynbraTtax paboThl B aHATUTUYECKOW JabopaTopun
Y KOPPEKTHO MPEACTABIATH PE3YIbTaT
AQHAJIUTUYECKOTO ONIPENCIICHUS, OLICHUBATh
[IPUTOAHOCTD U JIOCTOBEPHOCTh METOANKH aHAIU3A,
00pabaThIBaTh pe3ynbTaThl aHAN3a B COOTBETCTBUU
C aTTECTOBAHHOW METOIHMKOM, SKCIIEPUMEHTAJILHO
peann30BaTh NPONUCH METOIMKH aHAJIH3a, BHIOPATh
XUMUYECKUHN W (PU3NKO-XUMHUECKUNA METOT
QHAJIN3a B COOTBETCTBHH C OCOOCHHOCTBIO 00BbEKTa
vcciieqoBanns MiMeeT npakTUYeCKU OTIbIT:
00BSICHEHNS aHAIMTUYECKUX CUTHAJIOB U BaIUIALMI
METOAMK aHAJIN3a, POBEJICHUS CTaTUCTHYECKON
00pabOTKH M KOPPEKTHOTO MPEACTABICHUS




QHATMTUYCCKUX PE3YJbTaTOB, OOpAICHHSI C
1abopaTOPHOM M MEPHOM TOCY/IOH,
AHAJIMTUYCCKUMU BECaMU, CTAHAAPTHBIMHA
QHAJTUTHYECKUMU PUOOPAMHU, PEIICHHS THITOBBIX
3a1a4 aHaJIUTHYECKOU XHUMHHU, UCITOJIb30BaHUA
XUMHYECKUX U PU3UKO-XUMHUECKAX METOIOB
aHaJM3a JIJIS PEIICHHS UCCIIeIOBATEIbCKUX U
TEXHOJOTHUYECKUX 3a]1ad

1.0.09 Maremaruka

3HaeT: 6a30BbIEe MOHITUS JTUHEHHON anreOpsl U
MaTEeMaTUYECKOIO aHalIM3a YMEET: UCII0Ib30BaTh
0a30BbIE€ OHATHSA MAaTEMATUYECKOTO aHAJIN3a U
TMHEHHON anreOphl TSl HAXOXKIEHUS
reOMETPUYECKUX, PUINYECKUX U XUMUUECKUX
BEJIMYMH, COCTaBIATh AU depeHnnanbHble
YpaBHEHHS, OTPaXKaoIlIKe peasibHble (PU3NUECKUe U
XUMUYECKHUE MPOLECCHI, UHTEPIIPETUPOBATH
MOJTy4YEHHbIE pelieHns MIMeeT mpakTU4eCKU OTIbIT:
[IOCTPOCHUS MATEMaTUYECKUX MOJEIIEH C
MCITOJIb30BAaHUEM MATPHIL, CHCTEM JIMHENHBIX
ypaBHEHH, GYHKIIUI OTHONW M HECKOJIBKUX
[IEPEMEHHBIX, ONPEIETIEHHBIX UHTErPAJIOB,

Qg QepeHIMaIbHbIX ypaBHEHUN

1.0.11 CunenuainibsHbIe TVIABBI MATEMATUKNA

3HaeT: ONpeAeNICHHs U CBOMCTBA KPATHBIX U
KPUBOJIMHEHMHBIX HHTETPAJIOB, YACIOBBIX U
CTEIEHHBIX pAOB YMmeeT: imeeT mpakTudeckui
OTIBIT: PEHICHUS TEOMETPUIECKUX, PU3HUECKUX U
XUMHYECKHUX 3aJa4 C IIOMOIIBIO KPATHBIX U
KPUBOJIMHEMHBIX HHTETPAJIOB, a TAKKE C
[MPUMEHEHUEM CTENIEHHBIX PSII0B

1.0.10 Teopust BeposiTHOCTEN U MaTeMaTHiecKas
CTaTUCTHKA

3HaeT: onpeeNieHus] U CBOMCTBA OCHOBHBIX
MOHATHI MaTEMAaTUYECKOW CTaTUCTUKH, PACUETHO-
TEOPETUUECKUE MaTeMaTHUECKIE METOIbI
oIpezesIeHus MPEANoIaraéMoro 3aKoHa
pacnpezieNieHus] TeHePalbHON COBOKYITHOCTH 110
BBIOOPKE, TPOBEPKH BBIIBUHYTOM TUIIOTE3bI, OLICHKU
napaMeTpoB paclpeeieHUs, METOAbl 00paboTKH
YHCJIOBBIX JJAHHBIX C UCTIOJIB30BAHUEM COBPEMEHHOM
BBIUMCIUTENFHON TEXHUKH YMEET: TPOU3BOAUTD
HEO0OXOIMMbIE BHIYUCIICHUS, B TOM YHCIIE C
MCIIOJIb30BaHIEM COBPEMEHHON BBIUYMCIUTEIHLHON
TEXHUKH, JUISI 00paOOTKH PEe3yIETATOB
DKCIIEPUMEHTANILHOTO uccienoBanus meer
MPAKTUYECKUH OIBIT: BEIYUCICHUS TEOPETUUECKUX
BEPOSITHOCTEH CITyYalHBIX COOBITHI, COCTABICHHS
3aKOHOB pacIpe/ieNieHus CIy4YailHbIX BEJIMYKH,
HAXOXKICHHSI YUCIOBBIX XapaKTEPUCTUK, 00pabOTKH
BBEIOOPOK M3 MACCHBOB YHMCIIOBBIX JAHHBIX,
CBSI3aHHBIX C XUMUYECKUMHU W IPYTUMHU
nporeccaMmu, 00pabOTKH BEIOOPKH U3 MacCHBa
OMIUPUYECKUX YHUCIOBBIX TaHHBIX U aHATH3a
MOJIYYCHHBIX PE3yIbTaTOB C MPUMEHEHUEM
PAcyeTHO-TEOPETUUECKUX MAaTEMAaTUYECKUX

METOHIO0B

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
CaMOCTOﬂTeJVILHoe W3yYCeHHE TCOPETHUECKOTO MaTepuara 1mo 18 13
[pEKOMEHIYeMO TuTepaType.
[ToaroroBka B mpakTUUECKUM 3aHATHUAM 18 18
[ToaroroBka K TECTUPOBAHUIO 35 3.5
[ToaroToBka K 3K3aMeHy 24 24
IToaroroBka K KOHTPOJIBHOM padoTe 6 6
KoHcynpranyy u npoMeKyTo4Hast aTTeCTalus 10,5 10,5
Bu koHTpoIIs (3a4eT, 1ud.3a4eT, SK3aMeH ) - JK3aMeH

5. ConepkaHue TUCHMIIIMHBI

O0beM ayTUTOPHBIX 3aHATUH

pa;Z(_;na 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 6 0
B XMMHUYECKOH TEXHOJIOTHU

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

6 |MaremaTuueckue MOAEIN U30TEPMUUECKUX 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
BbITeCHEHMs1. KOHTpOIIb 110 pa3nenam 5-7.
16 9 Pacyer SK30TEpMUYECKUX MPOIECCOB B aTHA0ATUIECKOM PEIKUME U aHATTU3 )
TEPMHYECKON YCTOMYMBOCTH B CTAlMOHAPHOM COCTOSTHUH.
5.3. JIaboparopHbie padoThI
He npenycmoTpeHnbl
5.4. CamocrosiTesibHast padoTa CTyIeHTa
Bemonnenne CPC
Crucoxk nuTeparypsl (¢ yKazaHUEM Kon-
[Monux CPC pasnenos, riaB, cTpanuil) / cceuika Ha  [CemecTp| BO
pecypc JacoB

[TYM/I, ocHOBH. uT. [2]: Bompoc 1(C.10—
15), Bonpoc 4 (C.18-22), Bompoc 52 (C.25—
32), Bonpoc 58 (C.341-351), Bompoc 59

CamocCTOsATETbHOE U3YUCHHE (C.379-421). 9YM]I ocHOBH. auT. [1]:

TEOPETUYECKOI0 MaTepHaa 1o Bornpoc 5(C.15-20), Bompoc 6 (C.20-29), 6 18

PEKOMEHTyeMOH JInTepaType. Borpoc 7(C.29-41). OYM/] oCHOBH. JIHT.
[2]: Bompoc 53(C.23-28), Bonpoc 54 (C.8—
17), Bopoc 55(C.58-65), Boripoc 56(C.65-
73), Bonpoc 57(C.88-103)
[TYM/I, ocH. nurt.: 3anstue 1,2 - [1], C.4-8;
mor. uT. : 3ansaTue 3,4, 5 - [1], C.7-28;
zanstue 6 - [1], C.29-43; 3anstue 7, 8 - [1],
.73-87; 3ansatue 9, 10, 11, 12, 13 - [1], C.

[ToAroTOBKA B IPAKTHYECKHM 3aHATUSIM 88-104; sarsue 14 - non. nm. [1], C.40-48; 6 18
3anstue 15, 16, 17 - non. nur. [1], C.101-
114; 3anstue 18 - non. nut. [1], C.117-151;
3ansatue 19 - nom. aut. [2], C. 396-410;
3ansatue 20 - gomn. aut. [2], C.212-134; nom.
nmur. [1], C.17-26.

[loaroroBka K TECTUPOBAHUIO Jl;II/IS;N[[ﬁCO%ILgHT [2]C. 7-22. O5YM]L: ocn. 6 35
[TYM/, ocH. nuT. [1] pa3aensr 1-10;
[TYM/I, ocH. jut. [2] r1aBa 2, pa3nen2.2;

[10AroTOBKA K SK3AMCHY rnaBa3; niasa 4, pa3neibl 4.1-4?10; DOYM/, 6 24
OCH. JuT. [1], pa3aens! 1-6.

[ToAroToBKA K KOHTPOIBHOM padoTe IIYMJL, oca. . [1], C.4-19, 25-39; [2]C. 6 6

22-25,51-72.

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
aTTecTaluu

Kpurepun
OLICHHUBaHUs

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.

B coorBercTBUU C
. 2.5, 2.6
[Tonoxxenus

OK3aMCH

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

Komnerenuun Pesynbrarer 00y4ueHus

OIIK-4 3HaeT: TCOPCTUUCCKUC OCHOBBI IIOCTPOCHHUA U pacqéTa MaTeMaTU4EeCKUX MOJENIeH dl ] e
- T T

XUMHYECKUX PEaKTOPOB

'YMeeT: UCTI0Ib3ysl MaTeMaTHUYEeCKUE MO PEAKTOPOB, BBIIOIHATD PAaCUETHI
OCHOBHBIX [1aPaMETPOB XUMHUYECKOTO MIPOLECCA, aHAIIU3UPOBATh TPUUNHBI

OIIK-4 N -+ [HHAHH
OTKJIOHEHHH 3a/laHHBIX TapaMeTPOB B peakTope U POPMYIHPOBATH PEKOMEHIAlIUU

10 TOAACPIKAHUTIO ITapaMETPOB TCXIIPOLICCCA B HeO6XO,I[I/IMBIX npeaciax

3HaeT: OCHOBHBIE XMMHKO-TEXHOJIOTHYECKIE KpUTCpUHn 3(1)(1)6KTI/IBHOCTI/I

[1K-4
XUMHUYECKOTO IMPOU3BOACTBA, BUBI PACXOIHBIX KOI(DPUIIHEHTOB

YMeeT: onpenensaTh pacXxoaHble KO3 PHUINEHTHI, CTENIEHN PEBPALICHHUS, BBIXO/IbI
[1K-4 MPOJIYKTOB, CEJIEKTUBHOCTH, KOHEYHBIN U PaBHOBECHBIN COCTAB MPOYKTOB +
XMMHUYECKOTO Ipolecca

MMmeet HpaKTI/I‘-ICCKI/Iﬁ OIIBIT: COCTABJICHUA MATCPHUAJIBHOTO U TCIIJIOBOT'O Oananca
XUMHUYCCKOT'O IIporecca

[1K-4

TumnoBbie KOHTPOJIBbHBIC 3alaHUS 110 KAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecriedeHue TUCIUIIMHBI

IleyaTHasi yueOHO-MeTOANYECKAS TOKYMEHTAIUS
@) OCHOBHAs TUMepamypa:
1. Bapmamoga, T. B. O6mas xumudeckasi TexHomoTust [ TeKCT] TeKCT
nexuuit T. B. Bapnamosa ; FOx.-VYpai. roc. yH-T, Kad. Xum. texnonorus ; OYpI'Y.
- 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.

O6mas xumuueckas texnosorus [ Tekct] Y. 2 Baxueiimme
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.

Pacuerbl XMMUKO-TEXHOIOTUYECKUX TIporieccoB [ 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,

2.

3.

[1] c. ni.

4.

5.

beckog, B. C. O6m1as xuMmruueckas TeXHOJIOTUSI Yuel. I By30B 1O
XUMUKO-TEXHOJI. HAITPaBJICHUSAM MOJrOT. OaKajlaBpOB U TUILIOMUP. CIIEIUATIUCTOB B.
C. beckos. - M.: Akagemknura, 2006. - 452 c.

3akrerM, A. IO. O0Omag xuMudueckas TexHonorus. Beenenue B
MOJICIMPOBAHUE XUMHKO-TEXHOJIOTHYECKUX mporieccoB [Tekct] yueb. mocobue s
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. XuMudeckast TeXHOJIOTHS

2. N3Bectus BeICIINX YueOHBIX 3aBeeHn. Cepus XuMus 1
XAMHUYECKast TEXHOIOTHS
3. Pedeparusnsiii xyprar BUHUTH. O6mue Bompockl XUMHUYECKOM
texHoJyiorun. 191

1.
2.

3.

2) MemoouuecKkue YKazaHus 0Jis Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL:
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JJIEKTPOHHAs Y4eOHO-MeTOANYeCKAs TOKYMEHTAIl U

HawnmenoBanme
No B peeypeas | bubnuorpaduyeckoe onrcanue
JTUTEpaTyphl ANIEKTPOHHOMN
bopme
Xapnammuau, X. D. O0mias XuMU4eckast TeXHOJIOTHS.
MeTOo0IOTHSI POSKTHPOBAHKSI XUMUKO-TEXHOJIOTUICCKUX
9OBbC
1 OcHOBHAasA I MPOIIECCOB : yueOHuk / X. D. XapimamMouan. — 2-¢ u3l.,
uTeparypa Hefllﬂ; nepepad. — Cankr-IlerepOypr : Jlanb, 2022. — 448 ¢. — ISBN
978-5-8114-1478-9. — Tekcrt : anexTpoHHbIN // JlaHb :
DIIEKTPOHHO-O0nOMHoTeuHas cuctema. — URL:




https://e.lanbook.com/book/213269 (nara oOpareHus:
08.07.2025). — Pexkum moctyna: AJis aBTOpH3. TIOJb30BaTENCH.

3akreim, A. 10. O0mas xuMudecKast TEXHOIOT U . BBEIEHHE B
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SEC yueOHoe nocodue / A. 1O. 3akreiim. — 3-e uzn., nep. u Aom. —
JlonoTHUTETbHAS Mockaa : Jloroc, 2020. — 304 c. — ISBN 978-5-98704-497-
2 N30aTeILCTBA o
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[MOJIb30BATEIICH.

IlepeueHb UCTIONIB3YEMOTO IPOIPAMMHOIO 00ECTIEUEHHUS:

1. Microsoft-Windows(6eccpouHo)

2. Microsoft-Office(6eccpouno)

3. ®I'AOY BO "IOYpl'Y (HNY)"-ITopran "Onexrponnsiii OYpI'Y"
(https://edu.susu.ru)(6eccpodno)

[Tepedenp ucmonb3yeMbIx MpoheCCHOHABHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manaeix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOE o0ecreyeHne I CIUTITHHbI

No OcHoBHOE 000pyIOBaHKE, CTEH I, MAKETHI, KOMITBIOTEpHAsI TEXHUKA,
Bun zanaruii . I_[ MPEyCTAaHOBICHHOE MIPOTPaMMHOE 00eCIIeUeHHE, UCTIONh3yeMOe s
YA Pa3IMYHBIX BUIOB 3aHITUH

403 UuTanbHbIi 3aJ1 1)1 CTY/IEHTOB: yueOHas U Hay4yHas JIUTeparypa,
(31) KOMITBIOTEPHI C JIOCTYTIOM K 3JIEKTPOHHBIM 0a3aM JaHHBIX U ceTH Internet,
KOHCYJIBTAHTBI

CamMocTosTenbHas
pabora cTyneHTa

CamocrosrenbHas 1 (1) 3aJ1 AIEKTPOHHBIX PECYPCOB: KOMITBIOTEPHI C JOCTYIOM K 3JIEKTPOHHBIM
pabora cTyaeHTa pecypcaM u Internet, KOHCYJIBTaHTBI.

202 |MynbTuMeauiiHas cucTeMa JUisi IPOBEACHUS JIEKLIUNA: KOMIIBIOTED,

Tlexim (la) |mpoektop.




