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1. Ilesnn, 3a/jauu ¥ NJIAaHUPYeMble pe3y/IbTaThl 00yUueHHs M0 JUCLHIUIMHE

OcHoOBHas 11e/1b AUCHUTUTAHBI «O0111ast XUMUYecKasi TeXHOJIOTHsI» SIB/IsieTCst GopMHUpOBaHUe y
CTy/leHTOB 3HaHUMM B 00/aCTM OCHOBHBIX TEOPEeTHMUECKMX 3aKOHOMEPHOCTeH  XHMHKO-
TEXHOJIOTUUECKUX TPOLIeCCOB M 0a30BbIX TEXHOJIOTHUECKUX PAaCueToOB B XMMHUECKOH TeXHOJIOTHH
Jib) b Oyny1eit TIPOU3BO/ICTBEHHO-TeXHOIOTUYeCKON u NIPOEKTHO-KOHCTPYKTOPCKOU
npodecCrOHaTbHOM /1eATe/IbHOCTH.

OCHOBHBIMU 3a/la4aMy U3yUeHUs] JUCLIUIUIMHBI SIBISIOTCS:

V3yueHHe OCHOBHBIX TPUHLIMIIOB OpraHM3alid XMMHUeCKOro TIPOM3BOJCTBA M MeTO/|0B
OLIeHKH ero 3((PeKTHBHOCTH;

yrinybneHue W AanbHeliee (OpPMUPOBaHWE 3HAaHWW CTYJEeHTOB B 00/aCTH XWMHUECKOMN
KWHEeTHKH, XMMHUYeCKOT0 paBHOBeCHs], TePMO/IMHAMUKM U KaTa/lu3a;

XapaKTeprCTUKa THUIIOBBIX XMMHKO-TEXHOJIOTMYECKUX TPOLIeCCOB Ha MpUMepe OTAeIbHbIX
TIPOU3BO/ICTB;

npuoOpeTeHrWe HABBIKOB pacyeTa OCHOBHBIX TIaPAMETPOB  XUMHKO-TEXHOJIOTHUECKUX
TIPOLIeCCOB, MaTepHaNbHbIX U TETIOBbIX 0a/laHCOB TUIOBBIX XMMHKO-TEXHOJIOTMUECKUX TPOLIeCCOB
Y UCTIO/Ib3yeMbIX PeaKTOPOB.

Obyuenne 1m0 gucturuiiHe «OOIasgs XUMUUeCKass TEXHOJIOTHs» — HarpaB/eHO Ha
dopmHpoBaHre Y 00yUarOIUXCs CIeAYIOMIMX KOMITeTeHLUH:

Kopa u HauMeHOBaHUe KOMIIeTeHIM NuapuKaTopsbl JOCTHXXEHUA
KOMIIeTeHI{M U
OIIK-4 CriocobeH KOHTPOIMPOBATh U NOIIK-4.1. 3Haer TpeboBaHMsl K obecrieueHHIO
obecreunBaTh MPOU3BO/ICTBEHHYIO U TPOX3BOJCTBEHHOM u 9KO0/I0rM4eCcKou
9KOJIOrMUecKyto 6e30macHOCTE Ha pabounx 6e30I1aCHOCTH Ha paBounX MeCTax
MecTax
NOIIK-4.2. CniocobeH KOHTPOJTUPOBATh
TIPOW3BO/ICTBEHHYIO " 9KOJIOTUYECKYFO

6e30macHOCTh Ha paboUMX MecTax

MOIIK-4.3. . CriocobeH obecrieunBarthb
MPOW3BO/ICTBEHHYIO U SKOJIOTMYECKYHO
Oe3omacHOCTL Ha pabourx MecTax

2. MecTo AMCOMIUIMHBI B CTPYKTYype 00pa3oBaTe/IbHO MPOrpaMMbl

OucimmmHa  «OOImasi  XMMUYecKasi TeXHOJIOTHSI» OTHOCUTCS K  Y4eOHBIM AWCHUITIMHAM
obsi3arenbHOM uactu Goka Bl «/lucuuniambHel ¥ MoAynu» 00pa3oBaTesibHON POTrPaMMBbl
«CpecTBa aBTOMaTH3ayy 1 0a3el JAHHBIX [J1s1 TPOEKTUPOBAHKUS TEXHOIOTHUECKHUX TIPOH3BO/ICTBY»
HarpassieHusi 15.03.05 KoHCTpyKTOpCKO-TeXHO/OrMueckoe obecriedeHre MalIMHOCTPOUTETbHBIX
TTPOM3BO/ICTB, KBaTM(UKAI[s (CTereHb) — OaKaaBp.

OcBoenune aucUUIUIMHBL «OOIas XUMHUUecKasi TeXHOOTHs» B 4-M ceMecTpe HeoOXOAUMO [ist
TIOC/IEAVIOIET0  OCBOEHUS  AUCLMIUIMH — «KOHCTPYKTOPCKO-TEXHOJ/IOTHUeCKoe — obecrieueHre
MIPOEKTUPOBAHKS ariapaToB OTpac/in»,«IIpoliecchl U anmnapaThl OTPACIN».

3. CTpyKTypa U cofiep)XaHue AUCHUILINHbI

OO011jas1 TPYA0€MKOCTh AUCLUTIIMHBI COCTaB/IsIeT 2 3aUeTHLIX eZIUHULIbI (72 yaca).
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3.1 Bwupbl yueOHO# padoThl H TPYAOEMKOCTH

3.1.1. OuHo-3a0uHast hopma oOyueHus

No Buyy yue6Hoii pa6 KosnuecTBO CemecTpsbl
n/n y paboTeI 4acoB 4
1 | AyaguTopHble 3aHATHA 18 18
B ToMm uncre:
1.1 | Jlekiuu 8 8
1.2 | CemuHapckue/ipakTUUeCKue 3aHATUSA 10 10
1.3 | JlabopaTopHble 3aHATHS - -
2 | CamocTosTenbHasA padora 54 54
B ToMm uucre:
2.1 | Hoknap, coobijeHue
3 | IIpomexyTouHasi aTTecTalusi
3auet/aud.3aueT/sK3aMeH K3aMeH JK3aMeH
Hroro 72 72
3.2 TemaTnueckuil yiaH U3y4YeHUs AMCHMILINHBI
3.2.1. OuHasi-3a0uyHas (hopMa oOyueHUst
TpyaoeMKoOCTB, Yac
AyauTopHas pabora
C
Ne Pa3genbl/TeMbl eMUHap amocr
n/n JMCIUIIMHbI cKue/ abopar | paktu | oATen
Cero | ek OpHble | yeckasi| bHasg
u MPAKT e nogro | paéor
eckue
3aHSATUS " ToBKa a4
1.1 | BBegeHue: OCHOBHbIe OmpejeeHus U 18 2 13
T10JI0’KEHMUSI.
1.2 Teopust XUMHUUECKUX TIPOLIECCOB U 18 2 13
XUMUUECKHUX PeaKTOpOB
1.3 | XumHuueckoe Mpou3BO/CTBO - XUMUKO- 18 2 14
TexHosiornueckas cucrema (XTC).
1.4 | I[IpombILI/IeHHbIE XUMHAYECKHEe 18 2 14
TIPOM3BO/ICTBA.
Htoro 72 8 54
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3.3 CopepxaHue JUCHMIIIMHBI
Tema 1.BBejjeHue: 0CHOBHBIE onpe/ie/IeHUs U I10/I0)KeHHUs.

XuUMHUeCKasi TEXHOJIOTHUSI — HayKa 00 SKOHOMHYECKH, SKOJIOTHUECKH U COLUAIBHO
000CHOBAHHBIX CIIOCOOAX M MpoIjeccax rmepepaboTKy ChIPhbsS C U3MEHEHWEM ero COCTaBa U
CBOMCTB TyTeM TPOBeIeHHsT XUMUUECKUX U (PU3MKO-XMMHUECKUX MPeBpalljeHni B
rpeZiMeThI MOTPe6IeH st U CpeACcTBa MPor3BoACTBa. OObEKT XUMUUECKOW TEXHOIOTHH -
XMMHUECKOe IMPOU3BO/ICTBO.

Pa3BuTHe XMMUYeCKUX MPOU3BO/CTB MU XMMHUUECKON TeXHOIOrMu. MeXoTpacieBoil XapakTep
XUMHUYECKOW TeXHOJIOTHU.

XuMuyeckoe TPOM3BOACTBO. [loHATHE O XWMWUECKOM TIPOU3BOJCTBE KaK O CHUCTEMe
COe/IMHeHHbIX TOTOKAaMM MalllMH W anmapaTtoB, B KOTOPBIX OCYILECTB/SIeTCS B3aWMOCBSI3aHHbIE
XUMHYeCKUe TIpeBpalljeHus U pu3nuecKyre MpoLecchl repepaboTKH ChIPbsi B TIPO/YKTHI.

KauecTBeHHbIe U KO/IMUECTBEHHbIE TTOKa3aTeau 3(pGeKTUBHOCTU XUMHUYECKOro MPOM3BO/ICTBA.
TexHo/OrMUecKue MoKas3aTenu - CTeleHb MpeBpallieHusl ChIpbs, CeJIeKTUBHOCTh IMPOLiecca, BbIXO[,
NIPO/IYKTa, pacxofHble KO3((UILMeHTbI MO ChIPbIO M 3HEPrud. DKOHOMHYEeCKHe T0Ka3aTenu -
MIPOU3BO/IUTE/TBHOCTb, MOIIHOCTh, Ce0eCTOMMOCTh TIPOAYKTa, NpHBe/eHHbIe 3aTpaThl, yZAeIbHbIe
KalnurajbHble 3aTpaThl, IIPOM3BOAMUTE/NBHOCTb TpyJa. OKCIUlyaTalldOHHbIe —IIOKas3aTeau -
HAJIE)KHOCTh U 0e30macHOCTh (PYHKIIMOHMPOBAHUSI CHUCTEMBI, YIIpaB/sieMoCTb. CoIManbHbIe
TOKa3aTe/M - SKOJI0ruyecKast YuCToTa IIPOU3BO/CTBA, CTelleHb aBTOMAaTU3aLlu.

MeTo/ bl XMMUUeCKOM TeXHOJIOTHH. Vlepapxrueckasi OpraHy3aliyis MpoLeccoB B
XUMHYeCKOM IIPOM3BO/CTBE - 3/IeMeHTapHbIN MPOLecC, COBOKYITHOCTH MPOLIeCCOB B
TEXHOJIOTMUeCKOM arrapaTe, XMUMUKO-TeXHOJI0TMUeCKU MpoLiecc, XMMHUYeCcKoe NPOr3BO/CTBO.
Nx onpepenenus.

MeTtoponoruueckvie OCHOBbI XMMHUYECKOW TEeXHOJIOTMM KaK HayKW - CUCTEMHBIM aHaIu3
CTIO’KHBIX CXeM U B3aUMO/IEMCTBUM UX 3/IEMEHTOB.

Tema 2. Teopusi XUMHUYeCKHX IIPOL[€CCOB M XUMHUYECKHUX PeaKTOpPOB
XUMHYeCcKoe TIPOM3BOJCTBO KakK (YHKLMOHa/AbHAs eJuHML]A TIPOMBILUIEHHOCTH U ee
XUMHUYecKux otpacieid. Obiue ¢GyHKIMY (MHOrOpYHKLIMOHATBHOCTh) XUMHUUECKOT0 TIPOM3BO/ICTBA
- TIoJyYeHre TIPOAYKTOB, 5SKOHOMHOE HCII0/Ib30BaHUeE ChIPbsl, MaTepUaioB U SHEPTUH, IK0JIOTHYeCcKast
6e3BpeJHOCTD, COLMANbHOE COBEPIIEHCTBO.
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OO6r11ast TeXHOJIOTHYeCKasi CTPYKTYPa XMMHUECKOT0 TPOM3BO/ICTBA - COOCTBEHHO XMMHUYeCKOoe
TIPOM3BO/ICTBO - XpPaHeHHWe ChIPbsi U MPOAYKLIWH, TPAHCIIOPT, CUCTeMbl KOHTPOJISE U 6e30MacHOCTH.
OCHOBHBIE OMepaly B XUMAUYeCKOM' MPOU3BO/ICTBE - MOZrOTOBKA ChIPbsl, XAMUUECKHE U (DU3UKO-
XVMUYeCKHe TpeBpallieHus], Bblie/ieHHe TPOAYKTOB, 00e3Bpe)KMBaHWE M YTHIM3aLMsl OTXO/OB,
TEIUI0O- W JHeprooOecrieyeHre, BOJIOTIO/ITOTOBKA, YIpaBjieHWe TIPOU3BOACTBOM. (CHOBHBIE
TEXHOJIOTUUeCKWe KOMIIOHEHTbl - ChbIpbe, BCIIOMOraTe/ibHble MaTepuasbl, OCHOBHOU U
JIOTIOJTHUTE/TBHBIN MPOAYKT, OTXO/Ibl, SHepreTHuecKre pecypchl, 060py1oBaHNe U MPUOOPHI.

XMMUYeCcKHil MpolLiecc Kak eJMHCTBO XMMUUeCKUX PeakLUi U TIPOL[eCCOoB MepeHoca TerioThl,
MaccChl U UMITYJIbCa.

TpeboBaHus, TipebsB/sieMble K XUMUYeCKUM peakTopaM. Kiaccudukaiusi XUMUUeCKUX
peakTopOoB.

MaTtemaTurueckre Mo/ie/I1 peakTOPOB.
PeakTopsbl € ujjeanbHOM CTPYKTYPOU MOTOKA B M30TEPMUUECKOM PeXUME.

TemriepaTypHble peKUMbI PabOThI peakTopoB. TeryioBas yCTOHUMBOCTb. ONTUMAasbHBIN
TeMIlepaTypHbIN PeXXUM

CpaBHEHME peakTOpOB C Ppa3/lWyHbIMKA TMAPOJWHAMUYECKUMH U TeMIlepaTypHbIMU
peKuMaMH.

ITpoBeieHye XMMUKO-TeXHOJIOTMYECKHUX NIPOLIECCOB B peasbHbIX peakTopax. Y CTOMYMBOCTb
paboThl peakTopoB. PeakTophl [ CHUCTEMBI Tra3-)KHUAKOCTb, Ta3-TBEPZOe, TBEPAOEe-KUIKOCTb,
TBEp/l0e-TBEP/0e, >KUIKOCTb-)KUJKOCTH M MHOro(asHble TpPU HeKaTaIMTUYeCKUX IpoLieccax.
Karanutnueckue peaktopel. CBolcTBa TBEPABIX KaTaJuM3aTOPOB U WX IIPUTOTOBJIEHHUE.
[TpombI/IeHHBIN KaTaaus.

Tema 3.XuMuueckoe Npou3BOACTBO - XMMHKO-TexHo/1iornueckas cucrema (XTC).

Crpykrypa XTC. XumMuueckoe IMpPOU3BOJCTBO KaK XUMHUKO-TeXHOjoruuyeckas cucrema. Cocras
XTC: anemeHTSHI, CBSI3U, NTOZCHACTEMBL, - U UX peajn3alys B XMMUUeCKOM NIPOM3BO/CTBE (TIPOLieCcChl
B anmnaparax ¥ MalllHax, [OTOKM).

Onementsl XTC. Ux knaccudukaiusi Mo BUAY MPOLIECCOB M Ha3HaueHHe (MeXxaHUUecKue,
TW/]paB/IMueCKUe, MacCOOOMEHHbIe,  TeIUIOBble, XUMHUYECKHWEe, 3JIEMEHTbI  YIIPaBJ/IeHHS).
MHorodyHKIMOHaIbHbIE 3/IeMEHTHI.

TexHosornueckue cBsizu 3nemeHToB XTC (motoku). IlocnenoBarenbHasi, mapasiiesbHasi,
pa3BeTBJIeHHas1, TI0C/Ie[joBaTe/IbHO-00Bo1HAas (Oaiirac), obpaTHast
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(peumkn).

Onwmcanne XTC. Buabl mozeneii XTC — kauecTBeHHble (00O0OIEHHBIE) W KOIMUYECTBEHHBIE.
KauecTBeHHbIe MO/Ie/T — OTepal[OHHO-OIMCaTe/IbHbIe MO/Ie/TH, (PYHKIIMOHAbHbIE CXeMbl, CTPYKTYpHbIe
CXeMbl, OrepaTOpHble CXeMbl, TEXHOJIOTMYeCKHe CXeMbl, KOJIMUeCTBEHHbIe MOJe/Id — CUMBOJIMUECKUE
(aHanmuTHUecKue), Torosioruueckre (rpadbl), CTPYKTypHbIe OJIOK-CXeMbl, ceTeBble. Ha3HaueHwue,
TpUMeHeHre 1 B3auMOCBSI3b MO/le/iel.

AHanu3 u cunmes XTC.

OcHOBHBIE TI0/IOKEHUS1 W ompefesieHuss. CUCTEMHBIM MNOAXOJ MpU cuHTe3e W aHanuze XTC.
CgoiictBa XTC Kak CUCTeMBI.

Anamu3 XTC. IlonaTue, 3az,auy U roKasaTead pe3y/abTaToB aHanusa XTC TexHO-3KOHOMUUYeCKue
TOKa3aTe/q XUMHUUYECKOro TIIpOM3BOJCTBAa. MarepuanbHble U 3SHepreTuueckue OanaHChbl. AHanu3
paborocrniocobHoct XTC. TlosiBnenne B XTC HOBBIX KaueCTBEHHBIX CBOWCTB, He XapaKTepHBIX [JIs
OT/le/IbHBIX 3/IEMEHTOB: B3aWMOCBSI3aHHOCTb PeXUMOB 3/IeMEHTOB, pas/iMuve ONTHMaJbHOCTH 3JIeMeHTa
OJJMHOUYHOTO U B CHCTeMe, YCTOMYMBOCTD U CyL|eCTBOBaHKE CTAljMOHaPHbBIX PEXXUMOB.

Cunte3 XTC. OcHoBHble 3Tambl pa3pabotku XTC. OcHoBHble KoHienimu cuHTe3 XTC. Ux
coJiep>kaHre U CrocoObl peany3aliiu: TIOJTHOe UCTIOb30BaHHe ChIPbEBBIX U SHEPreTUYeCKUX PecypCoB,
MUHUMM3aLIMs OTX0/J0B, ONTUMaJ/IbHOE MCI0/Ib30BaHKe arrapaTyphbl.

ITodcucmembl xumuuecko2o npou3goocmed.

[Togcucrema BogoNoAroToBkU. Bojila Kak CbhIpbe M BCIOMOraTe/bHbIM KOMIIOHEHT XWMHYECKOTO
Mpoun3Bo/icTBa. Victounuku Bojbl. Kiaccudukaiiys 3arpsi3sHeHUM Bojpbl. [Toka3aTenn KauecTBa BOJBI U
MeTO/bl UX orpejesneHusi. [IpoMblIiiyieHHast BOJOMOATOTOBKA: OCHOBHbIE CTQ/[UM Y METO/bl OUUCTKH BOAbI
ot nipuMeceii. OpraHu3aiysi BOZ0000p0oTa Ha XUMUUECKOM MpeATpPUATHH.

Onepretuyeckas nogcucrema XTC. IToTpebneHne sHepruy Ha XUMHUECKOM TpeAnpustiun. Ob1ias
XapaKTepuCTUKa U K/1acCU(UKALMs SHepreTUUeCKUX PecypcoB B XMMUUYECKOM TeXHOJIOTMU. VICTOYHMKU
SHeprud B XUMHUUYECKOM IIpOU3BOACTBe. PaljoHa/bHOe WCIIO/Ib30BaHWe SHepruv. BropuuHsble
JHepreTUUecKHue pecypchl, UX Kiaccuukaips. OHeproTexXHoJ0rhyeckoe KOMOMHMDOBaHHE B
XUMHUUECKON TeXHOJIOTUH.

CripbeBasi noacucteMa XTC. XapakTepucTWKa W KjlacCU(UKaIUs ChIpbs. BTOpHUYHBIE MaTepuasbHbIe
pecypcel. MeToapl oboraiieHds JKHAKOTO, Ta3000pa3HOTO W TBEPAOr0 ChIpbS XUMHUECKOU
MPOMBILUIEHHOCTH. DJioTalMOHHOe oforaijeHre MUWHEPAJbHOTO ChIpbsi. IloKa3aTeqw Tipoliecca
oborarreHusi.
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Tema 4. IIpombIil/IeHHbIe XMMHAUYECKHEe NPOU3BO/ACTBA.

DHepzemuueckue npobembl U nepepabomka meepoo20, HUOKO20 U 2a3000pazHo20
monsiuea

OO6me cBeneHuss 0 ToruMBe. KiaccuduKkays TOTJTMBHO-3HEPreTUUECKUX DPeCypCOB.
TexHonoruueckre XapakTePUCTHKU TOMUIMB. (CoOBpeMEHHOe COCTOSIHME U IepCIeKTUBbI
JHEPreTHUeCKOW mpobsiemMbl. XuMudeckass riepepaboTKa TBEPOro ToIUHMBa. I[To/yKOKCOBaHWE,
razu¢ukamums, rugpupoBaHue. IlepepaboTKa XHMAKOro W ra3oobpas3Horo ToruimBa (HedTH u
He(TenpoAyKTOB, MPHPOJHOTO W TOMYyTHOro Trasza). Bopopoa. OCHOBBI 3HEProTeXHOIOTUM.
OHeproTexHoO/I0rMYecKre CXemMbl UCTI0/Ib30BaHus TOTI/IUB.

TexHono2us cepHOU KUCA0MbI U MUHEPA/IbHbIX conell

CBolicTBa, MpUMeHeHe U criocobsl momyuenus. [1pon3BocTBO [ByoKuCH cepbl. KOHTaKTHBIH
crocob momyueHust CepHOM KUC/IOThI. [1por3BOCTBO MUHepaibHbBIX COMel U yA00peHuit.

IMpou3zeo0cmeo amMmuaka u a3omHoli KUc/0mabl

CBsi3aHHBINA a30T U ero 3HauyeHWe, MeTOZbl (uKcauyu aTMocdepHoro as3ora. IlomyueHue
a30TBOJOPO/IHOM CMeCH Jijisl CUHTe3a aMMHraka. CuHTe3 aMmMuaka. [Tpon3BOACTBO a30THOM KUC/IOTHI

CuHme3bl Ha 0OCHOBe OKcuOoa y21epodda u 8000pooa

OpraHnyeckui CHHTe3 yr1eBofoposioB. CrHTe3 MeTaHo/1a. HoBbIe HarpaB/ieHyst

B Pa3BUTHHU IIPOU3BOACTBA ME€TAHO/IA.

Ilpu usyueHuu mexHOAO2UU OCHOBHbIX XUMUUYECKUX NpOOYyKMoe OemMOHCmpupyemcs
nocmpoeHue XTC KOHKpemHbIX NPOU3800CME U Op2aHU3ayusi Npoyeccos 8 XuMu4eCcKux peakmopax,
paccmampugaromcsi nepcheKmueHble Hanpae/aeHusl 8 CO30aHUU MA100MX00HO20 Npou3goocmed.

PaccmompeHue KOHKpemHbIX XUMUUYEeCKUX Npou3800Ccme peKomMeHOyemcsi npogooumb 8
cnedyroujem nopsioke:

- HapoOHoxo3slicmeeHHOe 3HaueHue, macimabbl npouzeodcmea npodyKkmd, e20 Ha3HaueHue U
nompeb/eHue,

- BbI60p CbIpbsl, XUMUUECKas cxema e20 nepepabomku 8 KOHeUHblll NpOOyKm U (pyHKYUOHAAbHAS
cxema XTC;

- nocmpoeHue u aHaau3 d)yHKL{UOHGﬂbelX noocucmem Ha OCHO8e d)US’UKO-XUMUUBCKUX OCHO8
npoyeccos 8 Hux;

O coBepILIEHCTBOBAHUHM HOPMATHUBHOTO U y4eOHO-MeTojuuecKoro obecriedeHysi 06pa3oBaTeIbHOIO IpoLiecca
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- annapamypHoe peuweHue omoe/bHbIX y3/108 8 paccmampueaemom npou3eoacmee, OCHOBHble
mexHo/10cuyuecKue napamempbl npoyeccos,

- peweHue npobem 3Ko02uUecKoll bezonacHocmu npousgoocmed;
- peaausayusi OCHOBHbIX KOHYenyuli nocmpoeHusi 8bicokospgpekmusHoti XTC.

3.4 TemaTHKa CEMHHAPCKHUX/MIPAKTHYECKUX U JIA00PAaTOPHBIX 3aHATHH

3.4.1. CemuHapcKue/npakTHYeCcKHe 3aHATUSA

[TpakTnueckoe 3aHsTHe 1.MeTo bl XMMUUECKON TeXHOJIOTUN

[IpakTrueckoe 3aHsaTue 2.Mozenu XMMUYeCKUX peakTOpOB

ITpakTnueckoe 3aHsTHe 3.COCTaB XUMUKO-TEXHOJIOTUUECKOU chCTeMbl. Peansarus
COCTaBJISIFOLIMX XUMUKO-TEXHOIOTMUECKOM CUCTeMbI B XMMUYECKOM IIPOM3BO/CTBE

IMpakTueckoe 3ausiTve 4. OcHOBBI 3HeproTexHonorun.[TlepepaboTka
ToruiBa.[Ipon3B0OCTBO MUHEPA/IBHBIX COJel U yA00peHuit. [Ipon3BOACTBO aMMHUAUHON KUCIOTHI.
CuHTe3bl Ha OCHOBE OKCHJA YI/Iepoja U BOL0OpPoJa.

3.5 TemaTHKa KypCOBBIX NPOEKTOB (KyPCOBBIX padoT)
He nipeiycmoTpeHs!

4. YuebHo-MeTOANUECKOe U HH(OpMaLIHOHHOE 00ecreueHHe
4.1 OcHoBHas JMTEpaTypa

1. KyrenoB A.M., bougapesa T.U., bepenrapren M.I". O611iasi XuMuuecKast TeXHOJIOTHSL:
YueOHUK 77151 By30B. - M.: Akagemknura, 2008, 528 c.

2. JlTabopaTopHbIii MPaKTUKYM T10 0011leli XUMUUeCKOM TeXHOJ/IOTHH: yueGHoe rocobue.

rocobue/[M.I". bepenrapteH] u zp.; nof pefakieii beckora B.C. - M: BMHOM.

Jlaboparopus 3Hanuid, 2014. — 279 c.

4.2  Jlomo/iHUTe/IbHAsS JIUTepaTypa

1. Beckos B.C. - Obmasi xumu4eckasi TeXHOJIOTHsT: YueOHUK 151 By30B. — M.: MIKL]
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"Axagemkuura", 2005. - 452 c.

2. Kynus B.T. u fp. PacueT MaTepranbHbIX 0aaHCOB CIOXKHBIX XUMHUKO-TEXHOJIOTHYECKUX CUCTEM:
coopuuk 3amau/ b.T.Kynun., I'I .PenkuH, B.A. Vcaesa., T.P.YcaueBa; BaH. roCc. XUM.-T€XHOJL
yH- T. IBaHOBO, 2010. -96 c.

3. UrnatenkoB B.U., Beckos B.C. - TIpumepsl 1 3a1auu 110 00111e#i XUMHUUeCKOM TeXHO/IOTHH'":
Yueb. mocobue a5 By30B. - M.: UKL "Akagemknura". 2010. -198c.
2.

4.3 DyeKTpoHHBbIe 00pa3oBaTe/IbHbIE PeCypPChl
https://online.mospolytech.ru/course/view.php?id=10639

4.4 JluueH3WOHHOe W  CBOOOJHO  PpacmpoCTpaHseMoe  MPOrpPaMMHOe
obecreueHue

1. He ipegycMoTpeHO

4.5 CoBpemeHHble npodeccHOHATbHBIE 0a3bl JAHHBIX W MH(OPMaALIMOHHBIE
CMIPaBOYHbIE CUCTEMBbI
Internet-pecypcei:

http://www.issep.rssi.ru
http://www.nature.ru
http://www.sciencemag.org
http://www.biodat.ru
http://www.moseco.ru
http://www.informeco.ru
http://www.sci.aha.ru
http://www.zin.ru/BioDiv/index.html
http://www.seu.ru
. http://www.ecoportal.ru
. http://www.ecosistema.ru
. http://www.unep.org
. http://www.iucn.ru
14. http://naveki.ru/ - skosioruueckue nopTasl, ColjiabHasi 9KOJ0ru4yecKas ceTb
15. http://www.artefact.lib.ru/ - anekrpornas 6a3a
16. http://www.elibrary.ru/ - a3nekTpoHHas 6a3a D/ib3eBUD

LN AWM=

_ =
— O

—_
N

—_
w

5. MaTepI/IaJIbHO-TEXHI/l‘-IECKOE o0ecmeuyeHue

JIeKLIMOHHBIE ~ ayJUTOPUH, O00OpYyJOBaHHbIE ISl TIPOBE/IEHUsS] HMHTEPAaKTUBHBIX JIEKIIHM:
BUZIEOTIPOEKTOD, 9KPaH HACTEeHHBIH, Ap. 000pyZAOBaHHe

[TpakTHyeckast yacTh Kypca (/abopaTtopHble paboThl) 00ecrieunBarOTCs SKCIIepUMeHTa/IbHOM
nabopaTopueli ¥ KOMITbIOTEPAMH /1151 BBITTOJIHEHHUSI UTHTEPAKTUBHBIX 3a/JaHUH.
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SKCHEPI/IMEHTEIIIBH&H J'IBGOPEITOPI/IH BKJ/IFOUA€T YCTaHOBKU U CTE€HbI /I U3yUeHH OTAE/IbHbIX
XUMHUKO-TEXHOJIOTHYECKHUX TTPOLeCCOB.

Ha KowmmbroTepax MOTYT TPOBOAWTBCS JlabopaTtopHble pabOTBl € HCIOIb30BaHHEM
CrelMaM3UuPOBAaHHBIX YUeOHBIX MTPOrPAMMHBIX KOMIT/IEKCOB U KOHTPOJIbHO-00yUaroImx
TIpOrpamM.

6. MeTtogruecKye peKOMeH/aLuu

6.1 MetoguuecKue peKoMeHAal s nperno/jaBaress no

opraHu3anuy 00yJyeHust

OCHOBHBIM TpeOOBaHHEM K TIPEI0/IaBaHUI0 IUCI[UTUIMHBI SIB/ISIETCS TBOPUECKUH,
1Tp0o06/IEMHO-INA/IOTOBBIN TIOXO0/, TIO3BOJISIOIIHM TTOBBICUTE MHTEPEC CTYI€HTOB K
coJiepKaHui0 yueOHOro MaTepuara.

OcHoBHasi ¢opMa H3yuyeHUs] M 3aKperyieHUs 3HaHWUW 10 3TOW [JUCLUIIIMHE —
JIEKLIMOHHAs M TIpakThueckasi. [IpenosaBaTenb AO/KEH TMOC/Ie/I0BATe/IbHO BbIUMTATh
CTyJeHTaM psiJj JIeKLIUi, B XOJle KOTOPBIX C/iefyeT COCPeJOTOYUTb BHUMAaHWe Ha
K/IFOUeBbIX MOMEHTaX KOHKDEeTHOTO TeOpeTHYecKoro marepuana, a Takke
OpraHu30BaTh I[IPOBeJieHWe TIPAaKTUYeCKUX 3aHATHM TakKuM 00pa3oM, uTOOBI
aKTUBM3UPOBAaTb  MBIIIJIEHWE CTY/JEeHTOB, CTUMYJMPOBAaThb CaMOCTOSITe/TbHOE
u3BjleueHre UMM HeoO0XoAuMoW WH(OpPMAalMd W3 pa3/IMUHBIX HCTOYHHKOB,
CPaBHUTE/IbHBIM  aHa/U3 METOAOB  peLIeHWH, COMOCTaBJeHWe MOJJyYeHHbIX
pe3y/ibTaToB, (HOPMY/JIUPOBKY M apryMeHTal[ii0 COOCTBEHHBIX B3IJISIIOB Ha MHOTHE
CTIOpHbIe TTPOO/IEMBL.

OcHOBY y4eOHBIX 3aHATUM TIO AWCIUIUIMHE COCTABJISAIOT JIEKIMUA. B mporiecce
o0yueHWs] CTy/IeHTOB HCIIOJIb3YIOTCS ~ pa3/iMuHble BUABl Y4YeOHBIX 3aHSATHU
(ayAuTOPHBIX M BHEAYJWUTOPHBIX): JIEKLMH, CEMUHAPCKUe 3aHSATUS, KOHCYJIbTal[uu U
T.1. Ha mepBoM 3aHSTHM 110 AAaHHOW yueOHOU JUCIUIUTHHE HeOOX0IUMO 03HAKOMUTh
CTYZIEHTOB C TIOPSIKOM €ee W3y4YeHUsl, PacKpbITb MeCTO W pOJib AUCLUIUIMHBI B
CUCTeMe HayK, ee TpaKTUYeCcKoe 3HaueHue, JOBeCTH [0 CTYZeHTOB TpeOoBaHUs
Kadepbl, OTBETUTH Ha BOTIPOCHI.

Bo BCTymUTE/IbHOM YacTH JIeKIMKM 000CHOBATh MECTO U POJIb U3y4aeMOi TeMbl
B yueOHOU [JUCIUIUIMHE, PACKpBITh ee MpaKTHUecKoe 3HaueHwe. Eciu uuTaeTcs He
repBasi JIeKI[Usi, TO HeoOXOJWMO yBsi3aTb ee TeMy C TpeAblAyIleld, He Hapylas
JIOTWIKY U37I0KeHUs1 yueOHOTro MaTepurasa. JIeKIUo ciefiyeT HauMHATh, TOJBKO UETKO
0003HAUMB eé xapakTep, TeMy W KpPYI' TeX BOIIPOCOB, KOTOpble B eé xofe OyayT
PacCMOTPEHBL.

B OCHOBHOW 4YacTu JieKUWMH CJ/iefiyeT pacKpbiBaThb COZep>KaHHe YueOHBIX
BOIPOCOB, aKLIEeHTUPOBaTb BHUMaHWE CTYJEHTOB HAa OCHOBHBIX KaTeropusx,
SIBJIEHUSIX W Tpoljeccax, 0COOEHHOCTSIX UX TpOoTeKaHWsi. PacKpbIBaTh CYIIHOCTh U
cofiepKaHue pa3IMYHbIX TOUeK 3peHUsT U HayUHBIX MOAXO0/I0B K 00BSICHEHUIO TeX WU
WHBIX SIBJIEHWM U TiporjeccoB. CriefiyeT apryMeHTUPOBaHO 000CHOBaTh COOCTBEHHYIO
MO3ULIUIO M0 CTHIOPHBIM TeOpeTHYecKUM Borpocam. [IpuBoauTh nprMepshl. 3afaBaTh
M0 XOJ/ly W3/I0KeHHsl JIeKI[MOHHOTO MaTepuasjia pUTOpPUUYeCcKHe BOIPOChI U CaMOMY
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AaBaTb Hd HHUX  OTBeET. ITO CHOCO6CTByeT dKTHBH3allUH MBIC/TUTE/TbHOM
AedaTe/JIbHOCTHU
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CTYZIEHTOB, TIOBBIIIEHHWI0O WX BHHUMaHUS W WHTEpeca K MaTepuany JeKIUd, ee
cogepkanuto. IlpemojaBaTesnb JO/DKeH PYKOBOAWUTH pPabOTON CTYZEeHTOB TIO
KOHCTIEKTUPOBAHUIO JIEKIIMOHHOTO MaTrepuasa, TOAUYepPKHUBaTh HeoOXOAUMOCTh
OTPa)KEHHUS B KOHCIIEKTaX OCHOBHBIX ITOJIOKEHUH M3yuaeMOl TeMbl, 0CO00 BBIJEJIss
KaTeropuiHbIM afrapar.

- B 3akmrounTenbHON YacTU JIeKIMA HeoOxoaumMo chopMyTUpOBaTh 0OIIHe
BBIBO/IbI 110 TEMe, pacKphIBAIOIIMe COZiep)KaHWe BCEX BOMPOCOB, TOCTaBJEHHBLIX B
nekiu. OOBSBUTH TJIaH OUepeJHOr0 CeMUHAPCKOro WX J1TabopaTOpHOTO 3aHSATHS,
JaThb KpaTKWe peKOMeHZJALIMKA 110 TIOATOTOBKE CTY/JeHTOB K CeMWHApy WM
nabopartopHoii pabore. OrmpefenuTb MeCTO W BpeMs KOHCY/bTal[dH CTy/IeHTaM,
TI0KE/IaBIINM BBICTYTIMTb Ha CEMUHApe C JJOK/IaJjaMHi U pedepaTaMu 0 aKTyaTbHbIM
BOmpocaM 06Cy>K/1aeMOoi TEMBI.

- llesib MpaKTUYeCKWX 3aHATUNA 00eCTieuduTh KOHTPOJIb YCBOEHHsI yueOHOTo
MaTepHaa CTy/JeHTaMH, pacildpeHue U yriybsjeHue 3HAHUM, TTOyUeHHBIX UMM Ha
JIeKIUAX W B XO/le CaMOCTOSATe/NbHOM paboThl. IloBbiiieHue 3dhdEKTUBHOCTU
MPAaKTUUECKUX  3aHATHM  [IOCTUTAeTCs  TOCPEJCTBOM  CO3[aHWS  TBOPUYECKOM
00CTaHOBKM, pacIio/iararoiel CTyJeHTOB K BbICKAa3bIBAaHHUIO COOCTBEHHBIX B3IJIS/OB
U CyXAeHWM 1Mo o0CyXJaeMbIM BOMpOCaM, >KeJTaHWI0 y CTy/JeHTOB MopaboTaTth y
JIOCKU TIPU pellieHuH 3a/1ay.

- [locne KaKAOTO JIEKLMOHHOTO U TIPAKTUUeCKOTO 3aHATUS  C/lefaTh
COOTBETCTBYIOIIYIO 3aMKCh B )KYPHa/aX yuyeTa IMOCelaeMOCTH 3aHATHH CTYJeHTaMU,
BBISICHUTB ¥ CTapOCT yueOHBIX DY MPUYUHBI OTCYTCTBUS CTYZEHTOB Ha 3aHATHSIX.
[TpoBOUTE TPYIIIOBBIE U MHAWBU/YaTbHBIE KOHCY/IBTALIMN CTYJEHTOB TI0 BOIIPOCaM,
BO3HUKAIOIUM Y CTYJIEHTOB B XO/le UX IMOATOTOBKU K TEKYIIIeM W TPOMEeKYTOUHOU
aTTeCTaI|H 10 YUeOHOM JUCIUTUIMHE, pEKOMEH/I0OBaTh B IIOMOILb YUeOHbIe U IPYTHe
MaTepHaJibl, a TAK>XXe CITPAaBOYHYIO JIUTEPATYPY.

— V3yueHue AUCIUTUIMHBI 3aBepIIaeTCs 3aUeTOM UJTH SK3aMEHOM.

—  IlperosaBarenb, TPUHUMAION[UK  3a4éT WIM  9K3aMeH, JIMYHO  HeceT
OTBETCTBEHHOCTh 3a MPaBU/ILHOCTb BLICTAB/IEHUS OL[€HKH.

6.2 MeToauuecKue yKa3aHHsA /1A 00yJarOIUXCS 110 0CBOEHHI0 JUCIHIUILTHHBI

CamocrosiTenibHast ~ paboTa  sBAsSeTCS OJHMM W3 BUZAOB TOydeHWs1 00pa30BaHUs
oOyyaroIMKCs 1 HarpaB/ieHa Ha:

V3yueHHe TeopeTMYeCKOro MaTepuasna, MOATOTOBKY K JIEKLIMOHHBIM U CeMHHapCKUM
(MpakTUYecKrM) 3aHSITUSIM

BBINO/IHEHUE KOHTPOJIbHBIX 3a/laHUiM

TIOZITOTOBKA K TECTHPOBAHMIO C UCII0/Ib30BaHHeM 0011ie06pa3oBaTe/ibHOro NopTasa

CamocrosiTennbHasi paboTa CTyZeHTOB IIpe/icTaB/sieT COO0M BakHelilllee 3BeHO y4eOHOro
nporiecca, 0e3 TMpaBWIbHOM OpraHM3alli KOTOPOro  oOydvaroluiicss He MOXKeT ObITb
BBICOKOKBa/TA(PULIMPOBAHHBIM BBIITYCKHUKOM.

CTyZleHT [O/DKeH ITOMHUTD, YTO IIPOBOAUTH CaMOCTOSITe/IbHbIE 3aHATUS CleflyeT pPeryJsipHoO.
OueHb Ba)KHO TPUIOKUTh MAaKCHMYyM YCU/INM, BOJM, YTOObI 3acTaBUTh cebsi paboTaTh C IOJHOM
Harpy3KOoH C I1epBOro JHS.
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He cnenyer oTknagpiBaTh paboTy Takke M3-3a Hepabouero HaCTPOEHWS] WM OTCYTCTBUSI
BJOXHOBeHUs. HacTpoeHre Hy)XHO co3fjaBaTb camoMy. [ToHHMMaHHe He0OXOAUMOCTH BBITIOJTHEHUS
paboThl, 3HaHMe 11e/I1, OCMBIC/IEHHE TTePCIeKTUBbI 0/1arorpusTHO BUSIOT Ha HACTPOEHHe.

Kaxaplil CTy/|eHT [0/DKeH caM IJIaHUpOBaTh CBOIO CaMOCTOSTE/IbHYIO paboTy, MCXOAs U3
CBOMX BO3MO)XHOCTEM M TIPUOPUTETOB. JTO CTUMYJIMPYeT BBITIOJHEeHWe paboThl, co3zaer Oosee
CIOKOMHYI0 06CTaHOBKY, UTO B UTOT'e MOJIOKUTE/TbHO CKa3bIBAeTCS HAa YCBOEHWU MaTepHasa.

BaxHo mosiHee y4yecTb 0OCTOSITENILCTBA CBOEM PabOTHI, YSICHUTh, UTO SIBJISIETCS TJIaBHBIM Ha
[JAHHOM 3Tarle, Kakylo IoC/1e/loBaTe/lbHOCTb PaboThl BbIOpaTh, UTOOB! BBHIMO/JHUTEL ee JIydlle U C
HaVMeHBIIVMH 3aTPaTaMU BpeMeHU U SHepPTUH.

[nsi mnofoTBOpHOM paboThl HeMa/loBaKHOe 3HaueHWe MMeeT 00CTaHOBKa, OpraHU3aLyst
pabouero mecta. Hy>kHO J0OUTBCSA, UTOOBI MECTO PabOThI TI0 BO3MOXXHOCTU OBLIO TIOCTOSIHHBIM.
Pabota Ha NMpPUBLIUHOM MecTe flenaeT ee Honee 11040TBOPHOM. [IpOyKTHBHOCTL PaboThI 3aBUCUT
OT TPaBWIBLHOTO uepe/ioBaHUs TPyZAa U oTAbixa. [103ToOMy Kakzble 4ac WM JBa C/lefyeT Je/aTb
nepepelB Ha 10-15 MuHyT. BbIXOAHble OHU /yullle TOCBSTUTh AKTHBHOMY OT[AbBIXY, 3aHSITUSM
CTIOPTOM, TIPOTyJ/IKaMH Ha CBeXKeM Bo3jyxe U T.J. Jlaxke nepekitoueHre ¢ OJHOTO BH/la yMCTBEHHOM
paboThl Ha Ipyroi MOXKeT CJIY)KUTh aKTUBHBIM OT[JbIXOM.

CTy#eHT [O/DKeH TIOMHUTh, YTO B Tipollecce OOyuYeHHS Ba)KHEMIIYIO pOJIb WrpaeT
camocTosiTesibHasi paboTa ¢ KHUro. Hayuntbcsi paboTaTh C KHUTOM — BayKHEHIIas 3ajiayua CTy/eHTa.
Be3 sroro HaBbika OyjeT 4Ype3BbIYAliHO TPYAHO HM3y4yaTh IPOTPAMMHBIM MaTepuas, U MHOTO
BpeMeHHU Oy/leT MoTpayeHo HeparjuoHanbHO. PaboTa ¢ KHUrol CK/iafibIBaeTcs U3 yMeHus ofobparth
HeoOXOoZMMble KHWTH, Pa300paTbCsi B HUX, 3aKOHCIIEKTUPOBAaTh, BbIOpaTh IJIaBHOE, YCBOUTH U
TIPUMEHUTDb Ha MPaKTHKe.

7. DoHJ OLIeHOUYHBIX CPeACTB
7.1  MeTopbI KOHTPOJISI ¥ OLleHUBAHUSA Pe3y/IbTaTOB 00y4eHUsI

[TpomexyTouHasi arTectalusi oOydJamUuxcs B ¢GopMe 5K3aMeHa IPOBOJAWTCS 10
pe3y/bTaTaM BBITMIOJTHEHUS] BCeX BUIOB yueOHOW paboThl, TPeyCMOTPEHHbIX YUeOHBIM IJIAHOM 10
JlAaHHOW JucHUIuiiHe (MOJYJ/II0), TPHM 3TOM YUMUTBLIBAIOTCS pe3y/ibTaThl TeKyIlero KOHTPOJIsS
yCITIeBaeMOCTH B TeueHre cemecTpa. OlleHKa CTeTieH! [OCTYKEeHHsT 00yJarolUMUCS TJITAaHUPYEMbIX
pe3y/sbTaToB OOyYeHUs] MO [AUCIUIUTHHe (MOJYJ/I0) TIPOBOJAWTCS TperiofiaBaTesieM, BeAyIUM
3aHATUS TI0 JAUCLUIUIMHE (MOAY/IH0) METOAOM 3KCIepTHOM OLleHKW. [1o uToram npoMeKyTOuHOU
aTrecTali MO0 JUCLUAIIMHe (MOZYJII0) BBICTABJISETCSI OLEHKA «OT/IMYHO», «XOPOLIO»,
«YZOBJIETBOPUTETBHO» WU
«HEY/|0BJIETBOPUTE/THLHOY.

CTyeHT AOMycKaeTcsi K MPOMEXYTOUHOW aTTecTaldyd IO [JUCLUIUIMHE (9K3aMeHy) Ipu
YCJIOBUM HA/TMUMS BCEX PabOT MpelyCMOTPEHHBIX JUCLIATTMHOM.

Bug paboTsl @dopma 0OTUETHOCTH M TeKYILLero KOHTPOJISA
[IpakTnueckue OdopmsieHHBIE OTUETHI TIPeAYCMOTPEHHBIX paboueil TporpamMoin
paboThI JOUCLMIIIMHBI C OTMETKOM TperofiaBare/isi «3auTeHO0», eCJ/I BbITOTHEHbI

1 opopmsieHBI Bce paboTBhI.

O coBepILIEHCTBOBAHUHM HOPMATHUBHOTO U y4eOHO-MeTojuuecKoro obecriedeHysi 06pa3oBaTeIbHOIO IpoLiecca
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7.2  Illkana ¥ KpUTepUH OLeHUBAHUS Pe3y/ILTAaTOB 00yueHust

IIIxana oneHUBAHUA

Onucanue

OTMMyHOo

BeirosiHeHB! Bce BUABI yueOHOW paboThI, TpefyCMOTpeHHbIe
yueOHbIM T1aHOM. CTYZEHT JeMOHCTPUPYeT COOTBETCTBUE
3HaHWM, YMEeHWUM, HaBBIKOB TIPUBEJEHHbIM B  TaOsuIjax
rokaszaTesisivM,  OflepupyeT  TNPUOOpeTeHHbIMU  3HAHUSIMH,
YMEHHUSIMM, HaBblKaMM, TIpUMeHsieT WX B  CUTyalusXx
TIOBBIIIIEHHOW CJI0O)KHOCTU. [Ipu 3TOM MOTryT OBITH JOMYILeHbI
He3HauWTe/IbHble OIIMOKM, HeTOUHOCTH, 3aTpyJHEeHUs TpHu
aHAJIMTUYECKUX OrepaLusix, MepeHoce 3HaHWM U yMeHWW Ha
HOBbIe, HECTAH/|JaPTHbIE CUTYaLUH.

Xoporio

OOyuaroluiicss  IEeMOHCTPUPYET YaCTUYHOE COOTBETCTBHE
3HAaHWM, YMEHWM, HaBBIKOB. [IOMyCKAlOTCA He3HAUUTeTbHbIe
OIIMOKYA, HETOUHOCTH, 3aTPyJHEHUsT TIPU AHATMTUYECKUX
orepalsx, MpUMeHeHUH 3HaHWH, HABBIKOB, YMEHUH B HOBBIX,
HECTaHZAPTHBIX CUTYaIHsIX.

Y OB/IeTBOPUTE/IEHO

BeinosiHeHBl Bce BUABI yueOHOW paboThI, TpeAyCMOTpeHHbIe
yueOHbIM  11aHOM. CTyfeHT /IeMOHCTPUDYET  HEToJIHOe
COOTBETCTBME 3HAHWW, YMEHUM, HaBbIKOB. [lomyckaroTcs
3HauWTe/lbHble  OMIMOKH,  TPOSIBJSIETCS  HEJOCTaTOUHOCThb
yMeHHuH, TIO0 psily TiOoKa3aTesieil, OOyYarOL[uiiCs WCIbITHIBAeT
3HauMTe/bHbIe 3aTPYJHEHUs MPU ONepHpPOBaHUN YMEHHSIMU NPU
MX [IepeHoCce Ha HOBbIE CUTYaLUH.

HeynosnersoputensHO

He BeimonHeH oguH wim Oosiee BUAOB yueOHOM paboOTHI,
MpeyCMOTPEeHHBIX yueOHbIM TuiaHOM. CTYJeHT ZeMOHCTPUPYET
HEMo/HOe  COOTBETCTBME  3HAHWM, yMEHHM, HAaBBIKOB,
MpUBEJEHHBIM B TabjMilax  TOKa3aTenasiM,  JOMyCKaloTCs
3HAUWTE/IbHbIE OLIWOKM, TIPOSIB/ISIETCS OTCYTCTBHE 3HAHUH,
yMeHHM, HaBBIKOB TI0 sy TOKa3aTresel, CTyZeHT UCIIbIThIBaeT
3HAUMTe/IbHbIe 3aTPYAHEeHUs TIPA OINEepUPOBAaHUM 3HAHUSIMHU U
YMEHHSIMH TTPH UX TIepeHOCe Ha HOBbIe CUTYaLWH.

7.2.1 IIlkasa oneHMBaHHUSA MPAKTHYECKHUX PadoT

| [ITkana oLeHWBaHUSA | Ornvcanue

O COBepIIIEHCTBOBAHUH HOPMATUBHOTO U yueOHO-MeTOIMUeCKOro obecrieyeHrs: 06pa3oBaTe/ibHOTO TpoLiecca
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HeynoByieTBOpUTE/TEHO

He BbInosiHeHb! TpeOOBaHMsI K HalMCAaHUIO W 3all[UTe MPaKTHUeCKOU
paboThI: HeTpaBUIBHO OhopMieHa paboTa, HEMPABUILHO MO/ICUMTAHBI
3HayeHUsi, He c(hOPMYIUPOBAH BBIBOJ.

Y moB1eTBOpUTE/ILHO

BrbimoiHeHb! He Bce TpeOOBaHUS K HAITMCAHUIO U 3allUTe TIPaKTHUeCKOU
paboTBl:  HempaBW/IbHO  odopmyiieHa  paboTa,  HeNpaBUILHO
chopMynMpoBaH BbIBOJI, HO IPAaBU/ILHO MO/ICUMTAHB] 3HAUEHUSI.

Xoporo

BeironHeHbl Bce TpeboBaHMsl, HO C HeJo4yeTaMU: He3HAYUTe/bHbIE
oumbk B odopmsieHMH paboThl, HETOUHOCTH B (OPMYJTHUPOBKE
BbIBO/IOB. IIpaBU/IbHO MO/ICYNTaHb] 3HAUEHUSI.

OT1myHO

BbinosiHeHbl Bce TpeOOBAHUS K HANMCAHUIO W 3alllUTe MPAKTHUeCKOU
paboThl: BEpHO TMOJCYMTAHbI 3HAueHWs, CHOPMYIHUPOBaH BBIBOJ,
cobsrozieHbI TpeboBaHMs K 0hOPMIIEHHIO.

7.3  OueHouyHBbIe CpeACTBaA

7.3.1. Tekyluuii KOHTPO/Ib

7.3.1.1 KoHTpoOJ/IbHBIE BOMPOCHI MO JUCHUIUTHHE «O0Ias XMMHYeCKas TeXHOIOTHs»
Kakue nopcuctemMbl OTHOCATCS K OCHOBHBIM MOJCUCTEMaM XMMHUYECKOT O TTPOM3BO/CTBA?

2. Kakue KpuTepuud OTHOCSTCSI K TEXHOJOTMYECKUM KpUTepUsM 3((eKTUBHOCTH XMMHUYECKOTO

MPOU3BO/CTBA?

3. [TonaTue cTeneHy NpeBpalleHUs] peareHTa.

4. IToHsiThe BbIXO/A TIPOAYKTA.

5. IloHATHe MHTerpaJbHOU CeIeKTUBHOCTH IpoLiecca.

6. Kakoe ypaBHeHHe OITUCHIBAET CBS3b MEX/y TEXHOJIOTHUECKUMU KPUTEPHUSIMH [I7isi He0OPaTUMBIX
(0OpaTUMBIX) C/IOXKHBIX (TIPOCTHIX) PeaKLiA?

7. Uto sBngercs s1eMeHToM X1 C?

8. Knaccudukauus snementoB XTC.

9. XapakTeprucTuKa MexaHnuyeckux 3yeMeHToB XTC.

10. XapakTepucTHKa TeriooOMeHHbIX 3/1eMeHToB XTC.

11. XapakTepucTuka peakLOHHBIX 371eMeHToB XTC.

12. XapakrepucTuka 31eMeHTOB yripaBiaeHus X TC.

13. YkaxkuTe napasiniesibHbii BUJ] CBsI3U 31eMeHToB XTC.

14. YKaxuTe pa3BeTB/IeHHbIA BU/J, CBSI3U 31eMeHTOB XTC.

15. YkaxuTe noc/efjoBaTesbHbIA BUJ CBS3U 31eMeHTOB XTC.

16. XapakTepucTUKa peLivKIIoB.

O COBepIIIEHCTBOBAHUH HOPMATUBHOTO U yueOHO-MeTOIMUeCKOro obecrieyeHrs: 06pa3oBaTe/ibHOTO TpoLiecca
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17. Kako¥ BHJ, CBSI3¥ OTHOCUTCS K 3aMKHYTBIM CUCTeMam?
18. Knaccudukanus mogeneit XTC.
19. XapakTtepuctuka mogesneit XTC. 2

0. YKakuTe TeXHOJIOTMUECKHI oriepaTop Mekda3Horo maccoobmMeHa, (TeroobMeHa, CMelIeHUS U
op.). 21. Ykaxkute mpuHiun cuHTe3a XTC, MCIIONb3yeMblii TIpU pa3pab0TKe Hay4YHBIX OCHOB
CO3/jaHUs1 XMMUYeCKOr 0 TIPOU3BO/ICTBA.

22. YT0 He OTHOCUTCH K KOHLernuusaMm cuHTe3za XTC?

23. Kakoti rpreM He ucIionb3yeTcs Tipu cuHTe3e XTC zis peav3aljui KOHLIEMLMM ONTUMaIbHOTO
WCII0/Ib30BaHUsl ChIPhEBBIX PecypcoB? (ONMTUMAa/JbHOTO MCIO/Ib30BaHUSI SHEpruu; 3Q¢deKTHBHOI0
WCTIO/Tb30BaHuUs 000PYA0BaHUS]; MUHUMU3ALUK OTXOZ0B).

24. MeTobl oboralreHyst TBePA0Tr0 MUHEPATBHOTO ChIPhSI.

25. K KakoMy BUJy SHepreTMUecKuX pecypcoB OTHOCUTCs HepTh? (ra3, yrosb, 6romacca, IHeprus
COJIHLIQ, BeTpa U T.[.)?

26. K KkakoMy BH/ly SHEPTeTUUYECKUX PeCYPCOB OTHOCSITCS JbIMOBbIE ra3bl?

27. Kakoii HWCTOYHMK SHEPrUHd OTHOCUTCS K BO300HOB/sIEeMbIM (HEBO30OHOBJISIEMBIM)
SHepropecypcam?

28. UTO OTHOCUTCS K BTOPUUYHBIM 3HepreTuueCKuM pecypcam?

29. AHanu3 TIOCTPOEHUsI TE€XHOJIOTUYECKUX CXEM TPOW3BO/ICTB, PAaCCMOTPEHHBIX B JIEKIIMOHHOM
Kypce.

7.3.1.2 TembI NpakTHYECKHUX PAdOT Mo AucHUIIHHe «O0mas XuMuuecKast
TEXHOJ/IOTHA»

TeMaTHKa TpakTHUeCcKUx paboT u3/okKeHa B MyHKTe 3.4.

7.3.2. IIpoMexxyToUyHas aTTecrainus

7.3.2.1. Boripochkl K 3K3aMeHy M0 JUCHUIUTHHe «O01mas XuMruuecKas TeXHO/IOTHsI»

1. TexHonoruyeckre KpUTepUM OLleHKH 3(PeKTUBHOCTH pabOThI XUMHUECKOTO IPOM3BOACTBA:
CeJIeKTUBHOCTh Tpoliecca MOJyueHusi MPOJYyKTa, pacxojHble Ko3(h@duLeHThl Mo cbipbio. CBs3b
CeJIeKTUBHOCTH CO CTereHbI0 MpeBpallleHus1 U BbIXO/JOM MPOYyKTa.

2. TexHonoruueckue KPpUTEPpUH OLIEHKH f-)Cl)(bEKTI/IBHOCTI/I pa6OTLI XUMHWYECKOTro TIpOMU3BOACTBA:

CTereHb NpeBpalljeHus peareHTa, BbIXO/ NPOAYKTa, CBA3b MeXXy HUMHU.
O coBepILIEHCTBOBAHUH HOPMaTHBHOTO U yueGHO-MeToqiueckoro obecrieueHust 06pa3oBaTe/IbHOrO Mporjecca
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3. DKOHOMUUEeCKHe KPUTepHH OLleHKH 3((eKTUBHOCTH paboThl XUMUUECKOT0 ITPOU3BO/ICTBA.

4. OKCruTyaTalMOHHBIE M COL[a/bHbIE KPUTEPUU OL[eHKU 3()(eKTUBHOCTH PabOThl XMMHUYECKOTO
TIPOU3BOZACTBA.

5. IMoHsiTHE 0 XUMUUYECKOM TTPOo3BOACTBe. [1oACHCTEMBbI XMMUUECKOTO TTPOU3BO/CTBA, X KpaTKast
XapaKTepUCTHKA.

6. [ToHATHE O TEXHOIOrMYECKUX KOMITOHEHTaX XMMHUUeCKOro IIPOU3BO/ICTBA.
7. Knaccudukanms mogeneid XTC. VX KpaTKast XapaKTepUCTHKaA.
8. 3ajauu aHanu3a, cuHTe3a U ontuMmusanuu XTC.

9. TexHonornueckve npuHLUNbl co3faHusgs XTC ¥ MeToApl UX peanu3aluu: palMOHa/IbHOe
WCTIO/b30BaHUe ChIpbs, 3(h(HeKTHBHOE UCTIOb30BaHHEe 000PYI0BaHMS.

10. Texnosornueckue TpUHIUIBl co3ganuss XTC u MeTonbl WX peanusaliuu:
paLMoHa/IbHOe UCII0J/Ib30BaHUe SHePIrUuM.

11. Turnel TexHosiorndeckux cesazed B XTC, ux

xXapakrepucTuka. 12.CTpyKTypHas u orneparopHas cxeMmbl XTC.

13. TexHonoruueckas ¥ GyHKIMOHa/IbHast cxeMbl XTC.

14. Knaccudukanys NpupogHOro Cbipbsi. BropuuHble MaTeprabHble pecypchl.
15. O6oraiiieHre TBEPAOTr0 MUHEPAIBHOTO ChIPbsl (OCHOBHBIE TIOHSTHS).

16. XapakTepuCTHKa MeTO[O0B 00OoraiijeHusi TBepJoro MUHEPAJLHOTO ChIpbs: I'PaBUTAL[MOHHBIH,
3/IeKTPOMarHUTHBIN MeTO/ibl, TPOXOUeHue.

17. dnoTalMOHHBINA MeTo/, 000TralleH!s TBepA0Tr0 MUHEPATbHOTO ChIPBSI.
18. Knaccudukaiys TOMJIMBHO-3HEPreTUUeCKUX pecypcoB. BTopuuHble S3HepreTuueckre pecypchbl.

19. TexHonoruueckuve cxeMmbl MPOU3BO/CTB PACCMOTPEHHbIE B JIEKIJMOHHOM KypCe U aHa/lu3 HX
MOCTPOEHMUS.

O coBepILIEHCTBOBAHUHM HOPMATHUBHOTO U y4eOHO-MeTojuuecKoro obecriedeHysi 06pa3oBaTeIbHOIO IpoLiecca
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