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1. Uenwu v 3apgaum ocBoeHUA AUCLUMNANHDI
K ocHOBHBIM meJasaM OCBOCHUA U CIUITIIMHBI ((0611_1351 XUMHUYCCKAsA TCXHOJIOT U CICAYCT

OTHECTH:

- MOATOTOBKA CTYJICHTA K JICATEIIbHOCTH B COOTBETCTBHH C KBATH(PUKALIMOHHOM
XApaKTEPUCTUKOM CIIEMAIMCTa 10 HAIIPaBIICHUIO;

- (opmupoBanme obmenpodeccnoOHaTbHBIX 3HAHUM U YMEHHH 110 JAHHOMY HaIlPaBIICHHIO;

- LIeJICHANPABIICHHOE MTPUMEHEHHE 0a30BbIX 3HAHUK B 00JIACTH TEOPHH KaTalln3a U
KaTaJIUTHUYECKUX MPOLIECCOB B MPOPECCUOHATIBLHOU JEATEIBHOCTH.

K ocHOBHBIM 3aga4aM O0CBOEHUS AUCLUUILUIMHBI «O011as XUMUUYECKask TEXHOJIOTHS CIETyET
OTHECTH:

- pa3BUTHE IPAKTUYECKUX HABBIKOB 110 BOIIPOCAM, CBSI3aHHBIM C IPUMEHEHUEM OCHOBHBIX
TEOPHUU KaTajan3a B MPAKTUYECKON IEATEIBHOCTH.

XuMuyeckass TEXHOJIOTHSl - HHTErpuUpyrolas Hayka, Oaszupymomascs Ha (yHIaMeHTalIbHbBIX
OCHOBaxX XWMHH, (U3UKH, MEXaHUKH, MATEMaTHKH, YIpaBJIeHUs, SKOHOMHKHU. Llemsimu ocBoeHUs
JUCLMIUIMHBI SBIISIOTCA 00IIee O3HAKOMJIEHUE C XUMUYECKUMU MPOU3BOICTBAMHU, PACCMOTPEHHE OOITNX

npoOsieM CHHTE3a M aHAIW3a XUMHUYECKHX MPOM3BOJICTB C IEJIBbIO CO3JMaHHS BBICOKOI(D(HEKTUBHBIX
pecypcocOeperaronmx mporu3Bo/ICTB.

B kypce «OOmas xumuyecKkas TEXHOJIOTHS» AaeTcsl oOliee IMpeICTaBICHHE O XUMHUYECKOM
MIPOU3BOJICTBE KAK XUMHKO-TEXHOJIOTMYECKOM CHCTEME, PacCMaTpPHBAIOTCS OCHOBHBIE METOIbl W
npueMbl pa3paboTKu IPPEKTUBHBIX XUMHKO-TEXHOJOTUYECKHX CHUCTEM, YAENSeTcsl BHUMaHUE
npoOieMaM ChIpbsi, SHEPTUU U BOAOMOJATOTOBKM B XUMUYECKOW TexHosornu. Ha mpumepe HEKOTOPBIX
KOHKPETHBIX XMMHMYECKHX IPOU3BOJCTB IPEIMETHO JAEMOHCTPUPYIOTCS TEOPETUYECKUE IOJIOKEHUS

Kypca.

OcHoBHbIMU MeToAamMu ucciienoBanuss B OXT sBISIOTCA MaTEMaTHYECKOE MOJEIUPOBAHHE
XUMUKO-TEXHOJIOTHUECKHUX TPOIIECCOB M XMMHUYECKUX arlapaToB, OMUPAIONIEecss Ha 3aKOHOMEPHOCTH
XUMUKO-(DU3NYECKUX SIBIICHUM, TMPOIIECCOB MAacCO- M TEIUIONEPEHOCa, a TaKXKe CHUCTEMHBIN aHaIu3
TEXHOJIOTMYECKUX CUCTEM U B3aNMOJCHCTBUH 3JIEMEHTOB.

I/I3yquI/Ie Kypca ((O6HIaH XUMHYECKasd TCXHOJIOTHsA» IIO3BOJIACT CTYACHTaAM OBJIaACTh
TCOPCTHUICCKUMHU OCHOBAMHU XHUMHYECKOH TEXHOJIOTMH H OCHOBHBIMHU HHXXCHCPHBIMU paCyC€TaMH.

2. Mecto aucumnaunHbl B cTpyKType OOI cneymnanutera
JlucuumimHa OTHOCUTCS K 0a30BBbIM JUCIHUILIMHAM MPO(UIIS M OCHOBaHA Ha pe3ysbTaTax U3yuyeHHUs
JTUCHUIUIMH €CTeCTBEHHO - HaydyHOTO IMKJIa, B TOM 4YHCIE MAaTeMaTUKH, (U3UKH, XUMUYECKHX
JTUCIUTLINH, HHHOPMATHKH

HJ'ISI YCIICITHOI'0 YCBOCHUA JUCHUIUIMHBI CTYACHT NOJIKCH
3HAThb:
- OCHOBHBIC INIOHATHA 061].16171, HeOpraHquCKOﬁ n CI)H3H‘ICCKOﬁ XUMHUHU: XUMHUYICCKOC PaBHOBECHUEC, 3aKOH
ﬂeﬁCTBYIOHlHX MacC, 3aBUCUMOCTb KOHCTAHTBI PABHOBCCHUA OT TEMIICPATYPHBI, CKOPOCTbH XUMHUYECKOMN
pCaKknuu, BIUIHNUC TEMIICPATYPbI HAa CKOPOCTb XHUMHUYECKOU PCaKunu, SHEPTHUA aKTUBAILIUU

- OCHOBHBIC ITIOHATHUSA U MCTO Al MATECMATHYCCKOI'O aHaJIn3a, TCOPUn I[I/I(i)(i)epeHLII/IaHBHBIX ypaBHeHPIfI,
MAaTEMAaTUYCCKHUX MECTOJOB PCHICHUS HpO(I)eCCI/IOHaJ'ILHLIX 3aaay,



- OCHOBHBIE 3aKOHOMEPHOCTH IOMOTI'E€HHBIX XMMHUYECKUX IPOLECCOB, BIUSHUE YCIOBUN IPOBEIACHUS
mporiecca Ha CTENEeHb IPEBPAIEHHS ChIPbs, BBIXOJI MPOIYKTA, CIOCOOBI MX MHTCHCU(HUKAIIIH;

YMETh

- HCNOJIb30BaThb OCHOBHBIE XUMUYECKHE 3aKOHBI, TEPMOJMHAMHUYECKHE CIIPABOYHBIE JaHHBIC U
KOJIMYECTBEHHBIE COOTHOIIEHHS OOIIe, HEOPraHMYecKOr W (U3NYECKON XUMHUH Ui PeIeHHs
npodeccHoHABHBIX 3a7a4;

- UCIIOJIB30BaTh CIIOCOOBI U MMPUEMBI ITOCTPOCHUA TEXHOJIOTMYCCKUX CXEM Ha IIJIOCKOCTHU (qepTencax);

- pa3sBUBATb HHIKCHCPHOC MBIINIJICHUC U SPYAULIUIO ITPU aHAJIN3C MPOHECCa B XUMHUYCCKOM PCAKTOPC U
IMIPOU3BOJACTBC B LICJIOM.

BIIAJIETh:
-METOJaMH  TTIOCTPOCHHA MaTeMaTHIeCKOM MOJCJIIM THIIOBBIX HpO(i)eCCI/IOHaJ'IBHBIX 3agady Hu
COJIepKATENbHOW HHTEPIIPETALIMH TIOJyYEHHBIX PE3YyJIbTaTOB;

- METOJaMH IIPOBCIACHUS (1)I/ISI/IKO-XI/IMI/I‘—IGCKI/IX I/ISMepeHI/II\/'I.
OcBoeHue JaHHOW JUCHMITIMHBI KaK MPEeAIIecTBYIOMEH He00X0IMMO MPH U3yUEHUH
CIIEYIOIIUX TUCIUIUINH:
- Cucremsl ynpasnenus XTII
- bezonacHOCTh XHU3HENEATEIHLHOCTH

- JIunjaoMHOE TPOEKTUPOBAHUE

3. [MNepeyeHb NNAaHMpPYeMbIX Pe3yibTaToB 06yYeHUs Mo AUCLUMNANHE, COOTHECEHHbIe C NAaHUPYEeMbIMU
pesynbTaTamu ocBoeHMA 06pa3oBaTe/ibHOMU Nporpammbil.

B pe3synbTaTe 0CBOEHMA AUCUMNIMHBI Y 0ByYatoLLmMXca GOPMUPYHOTCA cneaytowmne KOMNEeTEHLUN U
AO/KHBI 6bITb LOCTUTHYTBI Ceayowme pesyibTaTbl 06yYeHUs Kak 3Tan GpopMUPOBAHUA COOTBETCTBYHOLLMX

KOMNEeTeHUWN:
B pesyabTare
OCBOCHUA
Kon o0pa3oBaTeIbHOM IlepeyeHb MIaHUPYEMBbIX pPe3yJIbTATOB
KOMIIeTCHIIU U NporpamMmbl 00y4YeHHus M0 JMCUMILINHE
00yYarOIIHIiCs J0JIKEH
o0s1agaTh




[IK-15

CIOCOOHOCTHIO
MPOEKTUPOBATH
TEXHOJIOTUYECKUE
IIpOLIECCHI (B COCTaBe
aBTOPCKOTO
KOJJIEKTHBA), B TOM
qrcie ¢
UCTIOJIb30BaHUEM
aBTOMAaTH3UPOBAHHBIX
CHCTEM TIOJrOTOBKU
MIPOU3BO/ICTBA

3HATH:

OCHOBHBIC ITPUHIMIIBI OPraHu3aluu
XUMHAYECKOU TCXHOJIOTHUH, He(bTeXI/IMI/II/I u
6I/IOTCXHOJIOFI/II/I; METOAbI OILICHKHN 3TUX
IMPOM3BOJACTB U UX BO3Z[€I>1CTBPIC Ha
OKPYXKAIOIIYIO Cpeay

YMmern:

IMPONU3BOJUTH BI)I60p arrapara u paCCHUThbIBATb
TEXHOJIOTUYECKHE TTapaMeTphl TpoI1iecca ¢
YYETOM peaM3alny 331a4 SHEPTro- ’
pecypcocOepekeHus

Baagern:

METOJAMH OTIPENICIICHUS] ONTHMAIBHBIX U
palMOHATEHBIX TEXHOJOTHIECKUX PEKUMOB
paboThl 000PYIOBAHHUS, METOIAMU aHATTH3a
3¢ ¢dekTuBHOCTU (HYHKIIMOHUPOBAHUS
XUMHUYECKHX, HEQTEXUMUUECKUX U
OMOXMMUYECKUX MTPOU3BOICTB

I1K-16

CIIOCOOHOCTEIO
MMPOBOJIUTH
MaTeMaTHYECKOE
MO/ICTTUPOBAHNE
OTIENbHBIX CTAIUN U
BCETO
TEXHOJIOTHYECKOTO
npoiiecca, ¢
HCIO0JIb30BaHUEM
CTaHJAPTHBIX MTAKETOB
ABTOMAaTHU3UPOBAHHOTO
pacuera u
MIPOCKTUPOBAHUS

3HATE:

OcHOBHbBIE IPUHLIUITBI MOJIETHUPOBAHUS,
OCHOBHBIE KOHCTPYKIIMH 00OpPYIOBaHUS U
WHKEHEPHBIX COOPYKEHUM

YMerh:

MIPOU3BOIUTH BHIOOp amnmapara 1 pacCuMTHIBAThH
TEXHOJIOTMYECKHE MapaMeTphl Mpolecca ¢
YUETOM peanu3aliy 3a1a4d SHepro- u
pecypcocOepexeHus

Baagern:

METO/IaMH OTIPEEIICHUS] ONTUMAIIBHBIX U
PaLMOHAIBHBIX TEXHOJIOTHUECKHX PEKIMOB
paboThl 060PYI0BaHUS; METOJAMU aHATIN3a
3G PEeKTUBHOCTH (PYHKIIMOHUPOBAHUS
XUMHUYECKHUX, HEPTEXUMHUECKUX U
OMOXMMUYECKUX ITPOU3BOJICTB




4. CTpyKkTypa H coaep:kaHHe TUCHHUILINHBI.

OO0111ast TPYI0EMKOCTh JAUCIUILIAHBI COCTaBIIsACT 4 3aueTHBIX eauHull (144 akaieMUYecKUuX
yaca, U3 HUX /2 Jaca — caMOCTOSITeNIbHAsl padoTa CTYIACHTOB) B cefilbMOM cemecTpe. CTpyKTypa u
coJiep>KaHne AUCIUTLTMHBI «O0IIast XUMUYecKasi TEXHOJIOTHSD [0 CPOKaM | BHJIaM PabOTHI OTPAKEHBI B
[Tpunoxxenun 1.

7 cemecTp:

Jlexuu — 2 gac B Henenro. Beero 36 gacos.
JIaboparopHbie paboThl — 2 9ac B Hezemto. Beero 36 gacos.
@opMa KOHTPOJISI — IK3aMEH.

JucuunnuHa «O01as XuMHYecKasi TEXHOJIOT S U3y4aeTcsl B COOTBETCTBUU C yYEOHBIM IUIAHOM
1o HampasJyieHuto noArotoBku 18.05.01 «Xumuueckas TEXHOJIOTHS SHEPTOHACHIIIEHHBIX MaTepUaoB U
u3enuil» Ha 7 ceMecTpe.

Pa3nen 1.BBenenue: ocHOBHBIE ONpeAeeHUS U MOJI0KEHHUS.

XuMu4deckasi TEXHOJIOTHUS — Hayka 00 SKOHOMHYECKH, IKOJIOTHYECKH M COIMAIbHO
000CHOBAHHBIX CITOCO0AX U MPOIIECCaX MEPEPAOOTKH ChIPhS C K3MEHEHHUEM €T0 COCTaBa U CBOWCTB
MyTeM TPOBEICHUSI XUMHUUECKHUX U (PU3UKO-XUMUYECKUX MPEBPAIEHUI B PEMETHI MOTPEOICHUS 1
cpencTBa mpou3BoacTBa. OOBEKT XUMUYECKON TEXHOJOTUH - XUMUIECKOE TTPOU3BOJICTBO.

Pa3zBuTre XHUMUYECKHX MPOU3BOJICTB M XMMHUUYECKOW TEXHOJOTHH. MEXKOTpacieBOl XapakTep
XUMHUYECKON TEXHOJIOTHH.

XuMHu4eckoe Tpou3BOACTBO. [loHATHE O XUMHUYECKOM TMPOM3BOJCTBE KaK O CHCTEME
COCIMHEHHBIX IMOTOKAMHM MAaIllMH M allllapaToB, B KOTOPBIX OCYILECTBIISIETCS B3aUMOCBSI3aHHBIE
XMUMHYECKUE IPEeBpalieHus U (PU3nUecKue MpoLecchl MepepadoTKU ChIPbs B IPOIAYKTHI.

KauecTBeHHBIE M KOJIMYECTBEHHBIE MOKa3aTeNu (PPEKTUBHOCTH XUMHUYECKOTO MPOU3BOJICTBA.
TexHonornueckre IMoKa3aTeau - CTENEHb IPEBpAIICHUS ChIPbs, CEJIEKTUBHOCTH IPOILIECCA, BBIXOJ
MPOJYKTa, pPACXOAHBIE KOAPPHUIMEHTHl IO CHIPbI0 M HHEPrHUH. ODKOHOMHYECKHE TIOKa3aTelu -
MIPOU3BOIUTENBHOCTb, MOIIHOCTb, CE0ECTOMMOCTh MPOIYKTa, NPUBEICHHBIC 3aTpaThl, yAeIbHbIE
KalUTaJIbHBIE 3aTPaAThl, IPOU3BOUTEIBLHOCTh TPYAa. DKCIUTyaTallMOHHBIE MOKA3aTeIu - HAJIEKHOCTh U
0e30MmacHOCTh  (DYHKIIMOHUPOBAHMUSI ~CUCTEMbI, yrpaBisiemMocTb. CouuanbHble TOKa3aTenu -
9KOJIOTMYECKAsl YUCTOTA IPOU3BOJICTBA, CTEIIEHb ABTOMATH3ALIUU.

Mertoasl xumuyeckoi TexHojoruu. Mepapxudeckas opranu3anus IpoLecCOB B XUMUYECKOM
IIPOU3BO/JICTBE - JIEMEHTAPHBIN MPOLECC, COBOKYITHOCTD MPOLIECCOB B TEXHOJIOTMYECKOM amnmnapare,
XUMHUKO-TEXHOJIOTHYECKHUI IPOLECC, XUMUYECKOE MMPOU3BOICTBO. VX onpeneneHus.

MeToa00ruueckre OCHOBbI XUMUYECKON TEXHOJIOIMU KaK HAyKH - CHCTEMHBIA aHAJIN3 CIIOKHBIX
CXEM M B3aUMOJICUCTBUM UX 3JIEMEHTOB.

Paznen 2. Teopm[ XUMHUUYCCKUX ITPOHECCOB U XUMHUYCCKUX PCAKTOPOB

XUMHUYECKOE IPOU3BOJICTBO KaK (PYHKIIMOHATbHAS €IMHUIA IPOMBIIIIEHHOCTH U €€ XUMHYECKUX
otpacineid. O6mue ¢GyHKuuU (MHOTO(QYHKIIMOHAIBHOCTh) XUMHUYECKOTO MPOM3BOJCTBA - MOJIY4YCHHE
MPOJIYKTOB, 5KOHOMHOE HCIIOJIb30BAHHE ChIPhs, MATEPUAIOB U YHEPTHHU, SKOJIOTHYeCcKas Oe3BPEIHOCTb,
COLIMAJIBHOE COBEPILIEHCTBO.

OO0mas TeXHOJOTHYECKasi CTPYKTypa XUMHUYECKOTO MPOU3BOACTBA - COOCTBEHHO XMMHUYECKOE
MIPOU3BOJICTBO - XPaHEHHE CHIPbS W MPOAYKLHU, TPAHCIOPT, CHUCTEMBI KOHTPOJS M O€30MacHOCTH.
OCHOBHEIE OIEpalliid B XUMHYECKOM® TPOM3BOJACTBE - MOATOTOBKA CBIPbA, XMMHYECKHE U (PUIHMKO-
XUMHUYECKHE MTPEBPAIEHUS, BbIEIIEHNE TPOYKTOB, 00€3BpEKUBAHUE U YTUIU3ALUS OTXOI0B, TEIUIO- U
sHeprooOecneueHne, BOJOMOArOTOBKA, yIpaBieHHE MPOU3BOACTBOM. OCHOBHBIE TEXHOJIOTHYECKHE



KOMIIOHEHTHI - CBIPbE, BCIIOMOTaTEIIbHBIE MAaTEPUAIIbl, OCHOBHOM U JOIIOJIHUTEIBHBIN IPOJYKT, OTXO/BI,
SHEPreTHYECKUEe PECYPChI, 000pYIOBaHHE U TPUOOPHI.

XUMHUYECKUH MTPOLIECC KAK EIMHCTBO XMMUYECKUX PEAKIIMI U IPOLECCOB IIEPEHOCA TEIUIOTHI,
MacChl ¥ UMITYyJIbCA.

TpeGoBanusi, mpeapsBIsieMble K XUMHUYECKUM peakTopaMm. Kraccudukamus XuMHYECKUX
PEaKkTopoB.

MaremaTuyecKue MOJIEIN PEAKTOPOB.

PeakTopsbl ¢ uaeanbHON CTPYKTYPOU OTOKA B U30TEPMUYECKOM PEXKUME.

TemmepaTypHbie peXUMBI pabOTHl peakTopoB. TeruioBas yCTOMYMBOCTh. ONTUMAaNIBHBIN
TEMIIEPATYPHBINA PEXKUM

CpaBHEHHE PEaKTOPOB C PA3IUYHBIMU THIPOAMHAMUYECKUMU U TEMIIEPATYPHBIMU PEXUMaMHU.

[IpoBeneHne XMMHMKO-TEXHOJIOTMYECKUX IPOLECCOB B PEAIBHBIX pEaKkTopax. YCTONYMBOCTH
paboThl peakTopoB. PeakTopsl Al CUCTEMBI a3-)KUJIKOCTh, Ia3-TBEPJI0E, TBEPIOE-KUIKOCTb, TBEPIOE-
TBEPOE, KUIAKOCTb-KUIAKOCTh U MHOTOo(a3Hble MpU HEKaTAIUTUYECKUX Ipoleccax. Karanmutuueckue
peakTopbl. CBOMCTBA TBEPABIX KaTAIU3aTOPOB U UX MPUTOTOBJIEHUE. [IpOMBIIIIEHHBIN KaTalus3.

Pazgen 3. Xumuueckoe mpou3BOACTBO - XUMUKO-TexHOJoruueckas cucrema (XTC).

Crpykrypa XTC. XuMnuueckoe NMpou3BOJICTBO KaK XMMHKO-TeXHoJornyeckas cucrema. Cocrtas
XTC: anemeHTbl, CBSI3U, OJCUCTEMBI, - U UX pealu3alus B XMMHUYECKOM IPOU3BOJACTBE (IIPOLIECCH] B
anmnapaTtax U MallMHaX, IOTOKH).

Onementsl XTC. Ux knaccudukanus mo BUAY MPOLECCOB M Ha3HadeHHE (MEXaHWYecKHe,
TUpaBiINyecKue,  MacCcOOOMEHHbIE,  TEIUIOBbIE,  XUMHUYECKHE,  DJIEMEHTbl  YIpaBJICHUS).
MHoro¢pyHKIHOHAIbHBIE JIEMEHTHI.

Texnonoruueckue cBsizu dneMeHToB X TC (moTokn). [locnenoBarenbHast, mapauienbHas,
pa3BeTBIIEHHAs, TTOCIICIOBATEILHO-00BOqHAs (Oaiinac), oOpaTHas (PEIHKNI).

Omucanne XTC. Bunet moaeneit XTC — kadecTBeHHBIC (0OOOIIEHHBIC) M KOJUYCCTBEHHBIE.
KadectBeHHbie Moaenmu — OINEpPAlMOHHO-OMHUCATENbHBIE MOJACIU, (YHKIIMOHATIBHBIE CXEMBI,
CTPYKTYPHBIE CXEMBI, ONEPATOPHBIC CXEMBI, TEXHOJOTHYECKUE CXEMBbI, KOJMYECCTBCHHBIC MOJICIA —
CUMBOJIMYECKHE (QaHAIUTUYECKHE), TOToJorudeckue (rpadbl), CTPYKTYpHBIC OJIOK-CXEMBI, CETEBBIC.
Ha3znauenue, npuMeHEHUE U B3aUMOCBSI3b MOJEIICH.

Ananuz u cunmes XTC.

OcHOBHBIE MOJIOKEHUST U omnpeaeseHuss. CUCTEMHBIM NOJAX0 Npu cuHTe3e U aHanuze XTC.
CsoiictBa XTC xak CHCTEMBI.

Ananmu3 XTC. [lonsTue, 3a1a4uu ¥ noka3areyu pe3yiabTaroB aHainza X TC TeXHO-7KOHOMUYECKUE
MOKa3aTel XHUMHUYECKOTO TIPOM3BOJICTBA. MaTepHallbHble W SHEpPreTHYecKue OanaHchl. AHanmu3
paborocriocoonoctn XTC. IlosBnenne B XTC HOBBIX Ka4eCTBEHHBIX CBOWCTB, HE XapaKTEPHBIX IS
OT/ICIILHBIX 3JIEMEHTOB: B3aUMOCBSI3aHHOCTh PEKUMOB 3JIEMEHTOB, Pa3ndKie ONTHUMAIBHOCTH AJIEMEHTA
OJIMHOYHOTO U B CUCTEME, YCTOWYMBOCTD U CYIIECTBOBAHHE CTAI[HOHAPHBIX PEXKUMOB.

Cunre3 XTC. OcnoBHbie dTanbl pa3padotkun XTC. OcHoBHble koHuenmuu cuHTe3 XTC. Mx
CoOJIep’KaHHe U CIOCOOBI pealn3aliy: MOJTHOE UCIOIh30BAaHUE CHIPHEBBIX U YHEPIETHUECKUX PECYPCOB,
MHUHHUMH3ALHS OTXOJI0B, ONITUMAJIbHOE UCIIOJIb30BAHUE alnaparypsbl.

Tloocucmemur xumuyeckoeo npouseodcm@a.

IToacucrema BogonoAroToBKH. Boga kak CBhIPBC U BCIIOMOIaT€IbHBIA KOMOOHEHT XUMHUYECKOTO
MIpOU3BOJACTBA. HCTOYHUKH BOJBI. Knaccn@nxaum 3arp5[3HeHPII>i Boabl. Ilokazarenn kadecTBa BOIBI U
MCTOJbI UX OIPCACIICHU. HpOMBIH_UIeHHaSI BOJOIIOATOTOBKA: OCHOBHBIC CTaJUHM M MECTOJblI OYHMCTKH
BOJBI OT HpHMCCCf/'I. OpFaHI/ISaL[I/IH BO,Z[OO60pOTa Ha XUMHWYCCKOM IMPCANPUATHHN.



Oneprerudeckas noacucremMa XTC. IlorpebneHue sHepruM Ha XHMHUYECKOM MPEIIPUSITHH.
OOmiast xapakTepuCTUKAa M KJIAaCCH(UKALUs SHEPreTHYECKHX PECYpPCOB B XMMHYECKOH TEXHOJIOTHHU.
Hcroynukn oHepruM B XHMMYECKOM IIPOM3BOJCTBE. PalMoOHaJIBbHOE HCIONB30BAHUE OSHEPIUH.
Bropuynbie sHEpreTHYecKrue pecypebl, UX Kiaccu(ukanus. JHEproTeXHOJIOrHUYeCKoe KOMOMHUPOBaHUE
B XUMHYECKOU TEXHOJIOTHUH.

CeippeBast moacucremMa XTC. Xapakrtepuctuka u Kiaccuukanusi cbipbsi. Bropudnbie
MaTepHalibHbIe pecypchl. Meroapl oOorameHusi >KHIKOTO, Tra3000pa3HOr0 W TBEPIOTO  CHIPhS
XMMUYECKOH MPOMBIIUICHHOCTH. DroTanmoHHOE oOoraleHne MHHEPaJbHOTO ChIphbs. llokazarenu
mporecca 00oTraeHus.

Pa3nen 4. ITpoMbllIeHHbIE XUMUYECKHE IPOU3BOJICTBA.
OHepeemuueckue npobaemvl u nepepabomra meepooo, HUoKo2o U 2a3000Pa3H020 MONIUBA

OO6mue cBeneHuss o TorumBe. Kitaccupukanuss TOIIMBHO-3HEPIETUYECKUX PECYPCOB.
TexHosornueckrue XxapakTepucTUKu TOIIUB. COBPEMEHHOE COCTOSIHUE U NMEPCIEKTUBbI SHEPreTUYECKON
npobseMbl. Xumudeckas mepepaboTrka TBEpAoro TomauBa. [lomykokcoBanue, TasuduUKaIms,
ruapupoBanue. IlepepaboTka >Xuaxkoro u ra3zoo0pa3Horo TtorumBa (HepTH U HEPTENPOIYKTOB,
MPUPOJHOTO M TOMYyTHOro rasa). Bomopona. OCHOBBI 3HEPrOTEXHOJIOTMU. DHEPrOTEXHOJOTMYECKUE
CXEMbI HCTI0Ib30BaHUS TOIUIUB.

Texnonocus ceproil KUCIOMbL U MUHEPATLHBIX CONEU

CpoiicTBa, MpUMeHEeHHEe U crnocoObl noiyyeHus. [IponsBoacTBo aByokucu cepbl. KoHTaKTHBIM
croco6 MostyuyeHus: CepHOM KUCIOThL. [Ipon3BoACTBO MUHEPANIBHBIX COJIEH U y10OpeHHIA.

HpOuS’SOOCWlGO amMmuarka u a30MmHou KUCiomol

CBsi3aHHBIM 30T M €ro 3HA4YCHHE, MeToabl (ukcanuu arMmochepHoro azota. Ilomydenue
a30TBOJIOPOJHOM CMeECH Ji CHHTe3a ammMuaka. CuHTe3 ammuaka. [Ipon3BoACTBO a30THOM KUCIIOTHI.

Cunme3swl Ha OCHOBe OKCUOA Y2lepoda U 8000POOaA

OpraHI/I‘{CCKI/Iﬁ CHUHTE3 YIJICBOJOPOI0B. Cunre3 meTanosa. HoBwie HaITpaBJICHUA B Pa3sBUTHUU
IIpOU3BOJACTBA MCTAHOJIA.

1pu uzyuenuu mexnono2uu OCHOBHbIX XUMUYECKUX NPOOYKMOE 0eMOHCMPUPYEMCcs NOCmMpOoeHUue
XTC KOHKpemHblX HpOU3BOOCME U  Op2aAHU3AYUS NPOYEcCO8 8 XUMUYECKUX peaKmopax,
paccmampusaiomcs nepcnekmueHvle Hanpaegienus 8 CO30aHUU Mai00mx00H020 NPOU3B00CMEd.

Paccmompenue konkpemmvix Xumuueckux npou3go0cme peKomeHoyemcs nposoouns 6
credyrouiem nopsioke:

- HapOOHOXO3AUCMBEHHOE — 3HAYEHUe, Macumabvl  Npouseoo0cmea  NpooyKma, e2o
Hasznauenue u nompeoienue,

- Buibop cwipvbs, xumuueckas cxema e2o nepepabomKu 6 KOHEYHbl NpoOYKm U
Qyukyuonanvnasn cxema XTC;

- nocmpoenue U aHanu3 QYHKYUOHANbHLIX NOOCUCMEM HA OCHO8E (QUUKO-XUMUYECKUX
OCHO8 NPOYecco8 6 HuxX,

- annapamypHoe peuieHue OMOeIbHbIX V3108 6 pacCMampueaemMom Hnpou3so0cmee,
OCHOGHbIEe MeXHON02UYeCKUe napamempvl Npoyeccos;

- peuierue npooaem IKOL02U4eckoli 6e30nachocmu npou3eo0Ccmed;

- peanuzayus 0CHOBHbIX KOHYenyuil nocmpoenus evicokodgpgexmusenou XTC.



o. Oo0pa3oBare/ibHbIE TEXHOJIOTHHU

Mertoauka mnpenogaBaHus JAUCHUILIMHBI «OOImIas XUMHUYECKash TEXHOJIOTHS» M pealn3anus
KOMIIETEHTHOCTHOT'O IIIX0/a B U3JI0KEHUH U BOCIIPUATUH MaTepuaa IpeyCMaTpuBacT UCIO0JIb30BAHNE
CIICAYIOIIMX AKTUBHBIX M WHTEPAKTHBHBIX (OPM MPOBEACHUS TPYIIOBBIX, WHAWBUIYAJIbHBIX,
ayJUTOPHBIX 3aHATHH B COYETAaHUHU C BHEAYIUTOPHOH PabOTON ¢ LEeNbi0 (POPMHUPOBAHUS U PA3BUTHUS
po(hecCHOHATBFHBIX HABBIKOB 00YJarOIUXCS:

— IOJrOTOBKA, MPEJCTABIIEHUE U 00CYK/IEHUE IPE3EHTALUNA HA CEMUHAPCKUX 3aHATHIX;

— OpraHu3anys ¥ MPOBEICHNUE TEKYIIET0 KOHTPOJIS 3HAHUK B opMe OJIAHKOBOTO TECTHPOBAHUS;

— MPOBEACHNE UHTEPAKTUBHBIX 3aHATHI MO IpOLEenype MOJArOTOBKM K HHTEPHET-TECTUPOBAHUIO
Ha caiTax: i-exam.ru, fepo.ru;

— HCIOJB30BAHME HMHTEPAKTUBHBIX (POPM TEKYIIero KOHTPOJds B (GoOpMe ayauTOPHOTO U
BHEAYJUTOPHOIO HHTEPHET-TECTUPOBAHUS;

VY aenpHBIN BeC 3aHATUH, TPOBOJAUMBIX B MHTEPAKTUBHBIX (POpMax, ONpeAesIeH TJIaBHOM 1IEeIbI0
o0pa3oBaTeNIbHOM NIPOrpaMMbl, OCOOEHHOCTHIO KOHTHMHI€HTa OOYydaloluxcs U COJAepKaHHEM
JucuMIUIMHBL «OO0masi XUMHUYecKass TEXHOJOTHsS» W B IEJIOM M0 JUcHMIUIMHE cocTaBiseT 50%
ayTUTOPHBIX 3aHATHNA.  3aHATUS  JIEKIMOHHOTO TUMa cocTaBstOT 50% oOT o0beMa ayAuTOPHBIX
3aHATHUH.

6. OueHoYHBIE cpeICTBA /ISl TEKYIIEro KOHTPOJIS yCIIeBaAeMOCTH, IIPOMeKYTOUYH O
arrecranum 1Mo uToraM OCBOCHUA JUCHUIIJIMHBI U y‘lCﬁHO'MeTOJII/I‘leCKOB odecreueHue
CaMOCTOATEJbHO Pa0dOThI CTYICHTOB.

Texymuil KOHTPOJIb YCIIEBAEMOCTH MPOBOJATCS IO CIEAYIOIIUM KPUTEPHUSIM:

- 3alrTa pE3yJIbTaTOB BBIIIOJTHCHHA SaJIaHI/Iﬁ JOMAITHUX KOHTPOJbHBIX pa60T;

- BBIIIOJTHCHHUEC KOHTPOJIBHBIX pa60T.

OO0pa31pl JOMAIIHUX KOHTPOJIBHBIX pa0bOT, TECTOBBIX 3a/1aHUI, KOHTPOJIBHBIX PAdOT A
TEKYILEro KOHTPOJIsl, BOIIPOCOB Ul HOJATOTOBKU K 9K3aMEHY, 9K3aMEHAI[MOHHBIX OMJIETOB, IPUBEICHBI
B [Ipunoxenun 2.

6.1. ®oH/1 OLIEHOYHBIX CPEICTB ISl POBEACHHUSI IPOMEKYTOYHON aTTecTalum
00y4aromuXcs Mo JUCHUILIHHE (MOTYJII0).

6.1.1. IlepeyeHb KOMIIETEHIIMI C YKa3aHHEM 3TAIOB KX ()OPMUPOBAHMS B IIPOLIECCE OCBOCHUS
00pa30BaTeNIbHOI MPOrpaMMmBl.
B pesynbraTe ocBOeHUs AUCUUIIIMHBI (POPMUPYIOTCS CIEIYIONINE KOMIIETEHIIUU:

Kon B pe3yabTare ocBoeHHs1 00pa3oBaTebHOI MPOrpaMMbl 00yYaKO M IACS
KOMIIETEHIIUH | 10JI2KeH 00.,1a1aTh

I1K-15 CHOCOOHOCTBIO MTPOEKTUPOBATH TEXHOJIOTHUECKHE IIPOIECCHI (B COCTaBe
ABTOPCKOTO KOJJIEKTUBA), B TOM YHCJIE C UCIIOJIB30BAaHUEM
ABTOMATU3UPOBAHHBIX CUCTEM IMOJATOTOBKU MTPOU3BOJICTBA

[1K-16 CIIOCOOHOCTBIO MMPpOBOAUTH MAaTEMATUUCCKOC MOACIINPOBAHUC OTACIBbHBIX
CTaui U BCEr0 TEXHOJIOTHYECKOTO rmponecca, € UCITOJIb30BAHUEM
CTAHAAPTHBIX MMAaKE€TOB ABTOMATU3UPOBAHHOT'O pacuc€Ta U NPOCKTUPOBAHUA




B npouecce ocBoeHust 00pa3oBaTeNbHON IPOrPaMMBbI IaHHbIE KOMIIETEHIIUM, B TOM YUCJIE UX

OTJENIbHBIE KOMIIOHEHTHI, (JOPMHUPYIOTCS IMOATAITHO B XO€ OCBOCHHS 00yJarOIUMU CSl AUCIUTUINH
(Momyrneit), MpaKTUK B COOTBETCTBUU C y4€OHBIM TUIAHOM U KaJICHAAPHBIM IpaukoM yueOHOTO

nporecca.

6.1.2. OnucaHue nokasaTenen U KpuTepues OLLEHUBAHUA KOMNeTeHUMN, popmUpyembix MO UTOrAaM OCBOEHUA

AucuUnaAnHbI (MoAyNsA), onucaHue WKan OLLEeHUBAHUA.

MNokasaTenem oLeHMBaHMA KOMMNETEHUMIA HA PA3/IMYHbIX 3Tanax Mx GopPMUPOBaAHMA ABNAETCA AOCTUKEHME

06YyYaloLLMMMCA NIAHUPYEMbIX PE3YAbTaTOB 0BYYEHUA NO AnCUUNIMHE (Moay o).

IIK-15 - cnocoOHOCTh MPOEKTHUPOBATH TEXHOJOTHYECKHUE MPOIECCHI (B COCTABE aBTOPCKOTO KOJIJICKTUBA),

B TOM YHUCJIC C UCIIOJIb30BAHUEM aBTOMATH3UPOBAHHBIX CUCTEM ITOATOTOBKH MPOU3BOACTBA

Kpurepun onenuBanus

IToka3zarennb
2 3 4 5
3HATh: Ob6yuaromuiics OO6yyaromuiics OO6yyarommiics OO6yyaromuiicst
JIEeMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
OCHOBHBIE
MOJTHOE OTCYTCTBHE | HETIOJHOE YaCTUIHOE MIOJTHOE
TIPUHITATIBI
WM HEJIOCTaTOYHOE | COOTBETCTBHE COOTBETCTBHUE COOTBETCTBHE
OpraHu3aluu o .
p 1 | cooTBeTCTBHE CJICAYIOIIMX 3HAHUN: | CIEAYIOIIUX CJIEAYIOIIUX 3HAHU:
XUMUYECKOH .
MIPUHLUIIOB OCHOBHBIE IPUHIUIIBI | 3HAHUI: OCHOBHBIE
TEXHOJIOTUU
> | opranuszanuu OpraHu3aluu OCHOBHBbIE HPUHIUIIBI
HerexumMun .
XUMHUKO- XUMUYECKOH HPUHIUIIBI OpraHu3aluu
u .
TEXHOJIOTUYECKOTO | TEXHOJIOTHUH, OpraHu3aluu XUMUYECKOH
OMOTEXHOJIOT .
IIPOU3BO/ICTBA HEPTEXUMHUU U XUMHUYECKON TEXHOJIOTUH,
UU; METO/IbI )
OMOTEXHOJIOTHH; TEXHOJIOTUH, HePTEXUMUU U
OLIEHKHU 3TUX
1 Homyckarorcs HePTEXUMUU U OMOTEXHOJIOTUH;
IIPOU3BOJICTB )
3HAYUTEIIbHbIE OMOTEXHOJIOTMH; | METOJbl OLIEHKH
U UX
. OLIMOKH, IPOSIBJIAETCS | HO IOIYCKAIOTCA | 3TUX IPOU3BOJACTB U
BO3/ICHCTBUE .
HEI0CTaTOYHOCTb HE3HAUUTENIbHbIE | UX BO3JEiCTBUE Ha
Ha .
3HaHUH, 10 psny OLIMOKH, OKPYKaIOIIYIO
OKpYXaro .
pysaioty nokasaresei, HETOYHOCTH, cpeny, CBOOOAHO
10 cpeny .
oOyyaromuics 3aTPyIHEHUS onepupyer
UCTIBITHIBACT H0JIb30BaHUU nproOpeTeHHBIMU
3HAYUTEIIbHbIE HOPMaTHBHBIMH 3HAHUSMH.
3aTpyAHEHUs PU JOKYMEHTaMHU

ONICPpUPOBAHNUN
3HAHUSAMMU IIPU UX
IMEpEeHOCE HA HOBBIC
CUTyalluu.




yMeThb: OOyyaromuiics He OO0yyarommmiics OO0yyarommiics OO0yyarormmiics
yMeEeT WJIU B JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
MIPOU3BOIUTH .
5 HEJ0CTATOYHOM HETOJTHOE JaCTUYHOE MOJTHOE
BBIOO

p CTCTICHH yMEEeT COOTBETCTBUE COOTBETCTBUE COOTBETCTBHUE
amnmapara u .

P BBITIOJTHATH PACUYETHl | CICAYIOMUX YMEHUHN: | CIETYIONINX CJICTYFOIIIHX
paccUUTHIBATH .. ..

TEXHOJIOTUICCKHIX BBITIOJTHATH PAacyeThl | YMEHUI: YMCHHIA:
TEXHOJIOTHYEC
rapaMeTpoB TEXHOJIOTUICCKHIX BBITIOJTHSATH
KHe IIPOU3BOJIUTH BHIOOP
XUMHKO- apaMeTpPOB XUMHUKO- | pacyeThbl
napaMeTpsl amnmapara u
TEXHOJIOTUYECKOTO | TEXHOJIOTHYECKOTO TEXHOJIOTHICCKHX
mporecca ¢ BEITIOJTHATH PacyeThl
pot mporecca npoiecca napaMeTpoB p
y4eTOM TEXHOJOTUICCKHUX
XHUMHKO-

U3aIuu YCKAIOTCSI napamMeTpoB
peasall Homyckarorc TexHoMormyeckor | NaPaMeTpo
3aJ1a4 SHEPro- 3HAYUTEIIbHBIE XHUMHKO-

a p 0 Tmporiecca
" OIINOKH, TIPOSIBIISICTCS TEXHOJIOTUIECKOTO
YmMenus
ecypcocbepe HEJ0CTATOYHOCTh mporecca
peeyp p a N OCBOCHBI, HO port
KEHUS €HUH, 10 pA
m i vp Ay JOIIyCKAIOTCS CB0GOIHO
ToKa3aTeieH, HE3HAYUTEIbHEBIE
. OTIepUPYET
oOyyJaromnuiics OLINBKI p 6p M
’ npu TEHHBIMHU
HCITBITHIBACT proopere
HETOYHOCTH, YMEHUAMIL,
3HAYUTEIIbHBIE
3aTPYAHCHWA P | mhyiviensteT ux B
3aTpyTHEHUS TIPU
AHATUTUYECKUX CHTYAITHAX
OTICPUPOBAHUH omena .
YMEHHAMI TIpH HX Tepanmsx, TOBBIILIEHHOM
TIEPEHOCE YMEHUH | 1105k HOCTIL.
nepeHoce Ha HOBBIE
Ha HOBBIC,
CHUTYaIlUH.
HECTaHIapTHEIC
CHUTYaIlUH.
BJANETh: OO0yuaromuiicst He OO0yuaromuiics OOyuaromuiics OOyuaromuiicst B
BIIQJICET UM B BJIaJICCT METOIAMH YaCTUYHO MOJTHOM 00beMe
METOJAMH .
HEIOCTaTOYHOU KOMIIBIOTEPHOTO BJIaJICCT BJIaJICET METOIAMH
OTIpe/IeIICHUS
CTETICHH BJIAJICET MOJICITUPOBAHUS METOIAMHU KOMIIBIOTEPHOTO
ONITUMAITbHBIX
METOIaMH XUMHUKO- KOMIIBIOTEPHOTO | MOJCITHPOBAHHUS
u
KOMIIIOTEPHOTO TEXHOJIOTUYECKUX MOJICIIUPOBAHMS | XUMHUKO-
palroHaIbHBI
MO/ICITUPOBAHUS IPOIIECCOB B XUMUKO- TEXHOJIOTUYECKUX
X
XUMHUKO- HETIOJIHOM 00BbeMe, TEXHOJIOTUYECKUX | MPOLIECCOB,
TEXHOJIOTUYEC
TEXHOJIOTUIECKUX JIOITYCKAIOTCS IPOIIECCOB, CBOOOTHO
KHUX PSKUMOB
5 p MIPOLIECCOB 3HAYUTEIIbHBIC HABBIKU OCBOEHBI, | IPUMEHSIET
a00ThI
p OLITUOKH, TIPOSIBJIICTCS | HO JIOMYCKAIOTCS | TIOJy4YCHHBIC
obopynoBaHu
HEJ0CTAaTOYHOCTh HE3HAYUTENbHbIE | HABBIKU B CUTYAIIHIX
sI; METOIaMU .
BJIQ/ICHUS HAaBBIKAMU | OLIUOKH, MOBBIIICHHON
aHanm3a .
1o psiAy oKa3aTenel, | HETOYHOCTH, CJIOKHOCTH.
3 peKTUBHOC .
OO0yyaromuiics 3aTpyaHEHHS TIpU
TH
UCTIBITHIBAET AHATUTUYECKUX
(bYHKIIMOHHUPO
3HAYUTENbHbBIE oTiepanusx,
BaHUS
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XUMUYECKHUX,
HepTeXUMHUYE
CKUX U
OMOXUMHUYECK
ux
MIPOU3BOJICTB

3aTPyIHEHUS [IPU
MIPUMEHEHUH HABBIKOB
B HOBBIX CUTYalIHsX.

IIEPEHOCE YMEHUU
Ha HOBEIE,
HCCTAaHAAPTHBIC
CUTYyaIlNU.

IIK-16 - cnocoOHOCTh MPOBOAMTH MAaTEMaTHUECKOE MOJICIIMPOBAHIE OTJCIBHBIX CTAJAUN M BCETO

TEXHOJIOTUYCCKOI'O IIpouecca, ¢ UCIOJIb30BAHUEM CTAHAAPTHLIX ITAKETOB aBTOMATU3UPOBAHHOI'O pacucTa U

IIPOCKTUPOBAHUA
3HATh: OO6yuatomuiics OOGyuaromuiics OOyuarommuiics OOyuarommuiics
JEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET JEMOHCTPHUPYET
OcroBmbe MIOJTHOE OTCYTCTBUE | HETIOJHOE YaCTHYHOE MIOJTHOE COOTBET-
TIpHHIHITBE WJIM HEJIOCTATOYHOE | COOTBETCTBUE COOTBETCTBHUE CTBHUE CJICTYIOIINX
MOACTHMPOBAH | .\ 1percTBHE CIEAYIONIUX 3HAHUM: CIIETYFOIIIAX 3HaHWUU:
131, OCHOBHBIC CIIETYFOIIUX 3HAHWI:
KOHCTPYKIIMU SHAHMIA: - OCHOBHBIC OCHOBHBIC
000opynoBaHU IPUHLATIBI OCHOBHbIE MIPUHIUATBI
AU OCHOBHBEIC MOOCIUPOBaHMA, IMPUHIHIIBI MOJCINPOBAHUA,
HNHXXCHCPHBIX IIPHUHIMAIIBI OCHOBHBEIC MOJCIINPOBAHUA, OCHOBHBIC
COOPY)KEHHH | MOJICITMPOBAHHSI, KOHCTPYKIUU OCHOBHBIE KOHCTPYKIIUU
OCHOBHBIC 000pyI0BaHUS U KOHCTPYKITUHU 000pyTIOBaHUS U
KOHCTPYKLUU WHKEHEPHBIX 000py/IOBaHUA U | UH)KEHEPHBIX
000pyI0BaHUS U COOpYKEHUU WHKEHEPHBIX COOPYKCHH,
WHXEHEPHBIX COOPYKEHUM, cB00OTHO
COOPYKEHHI Homyckarores onepupyeT
3HAYUTENIbHbBIE HO JIONYCKAIOTCA | |1y 6 e TeHHBIME
OLINOKY, MPOSIBISIETCS | HE3HAUYUTEIbHbIE SHAHISIMIL
HEJ0CTaTOYHOCTh OlInoKH,
3HAHWM, N0 PAAY HETOYHOCTH,
MoKa3aTenei, 3aTpyqHEHUS PU
oOyuaromuiics AHATUTUYECKUX
UCTIBITHIBACT oTepalusx.
3HAYUTENbHbBIE

3aTpyaHEHHS TPU
OTIepUPOBAaHUU
3HAHUSIMH TIPU UX
NepeHOCe Ha HOBbIE
CUTYALIH.
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yMeThb: OOyyaromuiics He OO0yyarommmiics OO0yyarommiics OO0yyarormmiics
yMeeT WU B JIEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPUPYET
MIPOU3BO/IUTH o
5 HEIOCTaTOYHOU HETIOJIHOE YaCTUYHOE MOJTHOE
BBI0O
P CTETIEHU yMeeT COOTBETCTBUE COOTBETCTBHUE COOTBETCTBHUE
ammapara u ..
paccYnTHIBAThH CIICAYIOIINX YMEHHUNA: | CIEIyIOIUX CJIEIYIOIINX
paccYUTHIBATH .. ..
TEXHOJIOTUIECKUE paccYUTHIBATh YMEHUH: YMEHUH:
TEXHOJIOTUYEC
napameTpsl TEXHOJIOTUIECKUE paccYnTHIBAThH pacCcYUTHIBATH
KHe
mporecca C yueToM | mapaMeTphl Mpolecca | TEXHOJOTHYECKUE | TEXHOJOTHUECKHUE
napamMeTpsl
P p peanu3anuu 3aaa4q C YU4ETOM peanu3aliy | mapaMmeTpbl napameTpsbl
mporecca ¢
pol SHEPro- u 3aJa4d YHEPro- U nporiecca ¢ nporiecca ¢ yueToM
eToM
ya pecypcocOepexeHns | pecypcocOepeKeH sl | ydeToM peanu3amuu 3a1aq
eanu3aun
p H peanu3anyu 3a1a4d | YHepPro- u
3aJa4 SHEPro- OITYCKArOTCS
o P Homy DHEPTO- U pecypcocOepexeHus
u 3HAYUTEIIHHBIE
5 5 pecypcocoepexxken | CBoOOaHO
MIMOKH, TIPOSBIISETCS
pecypcocOepe 0 , IposIBISIETCS | o omepupyeT
KEHHS H TaTOYHOCTH
CAOCTATOTHOC PUOOPETEHHBIMU
€HUI, 0 ps YmMenus
yM ’ vp oy YMCHHSIMU,
rmokaszaTenei, OCBOEHBI, HO
5 3 PUMEHSIET UX B
oOyyaromuics OTTYCKArOTCS
yHarom sony CUTYaIHsIX
WCTIBITHIBAET HE3HAYNTEILHBIC .
MIOBBIIIEHHOU
3HAYUTEIIHHBIE OIITNOKH, CIOIKHOCTIL.
3aTpyAHEHUS TPU HETOYHOCTH,
ONEpUPOBAHUN 3aTPyIHEHUS IIPU
YMEHUSIMH NPU UX AHATUTHYECKUX
IIEpPEHOCE Ha HOBbIE olnepanusx,
CUTYalUH. MEPEHOCE YMEHHI
Ha HOBBIE,
HECTaHAapTHbIE
CUTYallUH.
BJANETh: OO0yuaromuiicst He OO0yuaromuiics OOyuarommuiics OOyuaromuiicst B
BJIAJICET UM B BJIaJIe€T METOJaMU YACTUYHO BJIAJICET | IOJHOM 00beMe
MeTOJaMU .
A HEI0CTaTOYHOU oInpesieneHus METOJaMHU BJIaJIe€T METOJaMH
olpeneneHus
CTEIIEHH BJIIEET ONTUMAJIbHBIX U oInpeseIeHus oInpeseIeHus
ONTUMAJIbHBIX
MeTOoJaMH paLMOHATIBHBIX ONTUMAIBHBIX U | ONTUMAJIBHBIX U
u
olpeieneHus TEXHOJIOTHYECKUX paLMOHATIBHBIX palnroHAIbHBIX
panroHaIbHbI
ONTUMAJIBHBIX U PEKUMOB PabOTHI TEXHOJIOTUYECKUX | TEXHOJOIMYECKUX
X
panMoHaIbHBIX 000py0BaHuUS; PEKUMOB pabOThl | PEKUMOB PabOTHI
TEXHOJIOTHYEeC ) i
TEXHOJIOTHYECKUX METOJJaMU aHaJIn3a 000py0BaHus; 000py0BaHus;
KHX PEKHUMOB
PEKUMOB pabOTHI 3pPEeKTUBHOCTH METOJaMHU METOJJaMU aHainu3a
paboThI )
000pyOBaHUS; (YHKIIMOHUPOBAHUS | aHANM3a 3P PEKTUBHOCTH
obopynoBaHu
METOJIaMM aHallu3a | XUMHUYECKHX, 3pPexTUBHOCTH | GYHKIMOHUPOBAHUS
s1; METOJJaMU
3P PEeKTUBHOCTH HE(PTEeXMMHUYECKUX U | QYHKIIMOHUPOBAH | XMMUYECKHUX,
aHaIn3a
3 (GYHKIMOHUPOBAHUS | OMOXMMHUYECKUX Ul XUAMHUYECKUX, | HEPTeXUMHUYECKUX U
3 peKTUBHOC
XUMUYECKHUX, IPOM3BOJICTB OMOXUMHUYECKUX
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TH
(bYHKIIMOHUPO
BaHUS
XUMUYECKHUX,
HepTeXUMHUYE
CKUX U
OMOXUMUYECK
ux
MIPOU3BOJICTB

He(DTEXUMHUYECKUX
A OMOXMMHUYECKUX
MIPOU3BOJICTB

OOGyuatromuiics
UCIIBITHIBACT
3HAYUTCIIbHBIC
3aTPYAHEHUS IPU
IMPUMCHCHUHN HABBIKOB
B HOBBIX CUTYyalUAX.

HepTexuMuyec-
KUX U
OMOXMMHYECKUX
IIPOU3BO/ICTB,
HaBBIKH OCBOCHBI,
HO JIOITYCKaIOTCs
HE3HAYUTEIbHbIE
OIINOKU,
HETOYHOCTH,
3aTpyAHEHUS TIPU
AHATTUTHYECKHIX
omepanusx,
IIEPEHOCE YMEHUU
Ha HOBBIE,
HEeCTaH/IapTHbIE
CUTYaIUH.

MIPOU3BO/ICTB,
CBOOOIHO
MPUMEHSET
MOJTy4YeHHbBIC

HAaBBIKH B CUTYaLIUSIX
MMOBBIIIICHHON
CIIOKHOCTH.

B npouecce ocBoeHust 00pa3oBaTenbHOM IPOrpaMMbl JaHHbIE KOMIIETEHIIMH, B TOM YHCIIE UX OTAEIbHbIE

KOMITOHEHTBI, (OPMUPYIOTCSI MOATAINHO B XOJE€ OCBOEHHUS OOYUYaIOUIUMUCS TUCHMIUIUH (MOJIyJei),

MPAKTUK B COOTBETCTBUU C YICOHBIM IIAHOM M KaJ€HAAPHBIM TpadrikoM ydeOHOTO Tpolecca.

6.1.2. Onncanue nmoka3aresed 1 KpUTEPUEB OLICHUBAHUS KOMIIETEHUMH, GopMHUpyeMBbIX 110

HTOraM OCBOCHHUHA NUCIHHUIIIMHBI (MOI[yJIﬂ), OIMMCaAaHME IIKAJ OHCHUBAHUA

[Toka3zaTenem OICHWBAaHUS KOMIIETCHIIMI Ha Pa3IMYHBIX 3Tanmax uX (OPMHUPOBAHHS SBISCTCS
JOCTIKCHHE 00yJaIOMUMHUCS TUTAHUPYEMBIX PE3YJIHTAaTOB O0YyUEHUS 110 JUCITUTUTMHE (MOTIYJIIO).

[IIxanel OlleHUBaHUA PE3YIBTATOB MPOMEKYTOUYHOM aTTECTAIIUU U UX OTTMCAHHUE:

ITK-15 - cnocoGHOCTh MPOEKTUPOBATH TEXHOJIOTUYECKHE MPOIIECCHI (B COCTaBE aBTOPCKOTO KOJIJICKTHBA),
B TOM YHUCJIE C UCIIOJIb30BAaHUEM aBTOMATU3UPOBAHHBIX CUCTEM MOATOTOBKH IMPOU3BOJICTBA

Kpurepun oueHuBanus

Iloka3aTteib
2 3 4 5
3HATH: OO6yuaromuiics OO6yyaromuiics OO6yyarommiics OO6yyaromuiics
JEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
OCHOBHEIE
MOJIHOE OTCYTCTBUE | HETMOJIHOE YaCTUYHOE [IOJIHOE
TIPUHITUTIBI
WJIN HEJOCTATOYHOE | COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBHE
OpraHu3aIuu .. ..
COOTBETCTBUE CIEYIOIINX 3HAHUI: | CIEAYIONINX CIEeYIOIINUX 3HAHUI:
XUMHAYECKOH o
MIPUHIIUIIOB OCHOBHBIE IPUHIUIBI | 3HAHUI: OCHOBHEIE
TEXHOIOTHH,
OpraHu3aIuu OpraHu3aIun OCHOBHEIE 80)20600020003§
HePTEXUMHUU .
XUMHKO- XAMHAYECKON MIPUHIIUIIBI OopraHu3anuu
51 .
TEXHOJIOTHH, OpraHu3anuu XUMHYECKON
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OMOTEXHOJIOI | TEXHOJIOTHYECKOTO HEePTEXUMUU U XAMHUYECKON TEXHOJIOTHH,
MM, METOIBI MIPOU3BOJICTBA OHMOTEXHOJIOTHH; TEXHOJIOTHH, HEe(PTEXUMUHU U
OLIEHKH 3TUX Jomyckatorcst HEe(PTEXUMUU U OHMOTEXHOJIOTUH;
MIPOU3BOJICTB 3HAYUTEILHBIE OMOTEXHOJIOTHH;, | METOIBI OLIEHKHU
" UX OIINOKH, MPOSIBISIETCS | HO AOMYCKAIOTCST | 3TUX MMPOHU3BOJICTB U
BO3JCHCTBUE HENOCTATOYHOCTD HE3HAUUTEJIbHBIE | UX BO3JEHCTBHE HA
Ha 3HaHUH, 0 PALY omunoKwu, OKPYXKAIOILYIO
OKPYKAIOIIY IIOKa3aTeliei, HETOYHOCTH, cpemy, CBOOOIHO
10 cpeny oOyuaronuiics 3aTpyTHCHUS OTIepUPYET
HACIIBITHIBAECT [IOJIb30BAaHUHN PHOOPETEHHBIMH
3HAYUTEILHBIE HOPMAaTHUBHBIMHU 3HAHUSMU.
3aTpyaHEHUS TIPU JIOKyMEHTaMU
OTICpUPOBAHUH
3HAHHSIMH TTPU HX
NIEPEHOCE Ha HOBBIC
CUTYaITUH.
yMeTh: OO6yuatomuiicst He OOGyuarommuiics OOyuarommuiics OOyuarommiics
yMeeT WU B JEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
MTPOU3BOTUTH .
5 HEIOCTATOUYHOM HEIOJHOoE YACTUYHOE [MOJIHOE
BBI0O
p CTCTICHH yMEeT COOTBETCTBUE COOTBETCTBUE COOTBETCTBUE
anmnapara u .
p BBITIOJTHATE PACUYCTHI | CIICAYIOMUX YMEHHUH: | CICTYIOIINX CIICTYFOIIIHX
aCCYUTHIBATD . N
p TEXHOJIOTHYECKUX BBITIOJTHATH PacyeThl YMCHHIA: YMEHUU:
TEXHOJIOTHYEC
apaMeTpoB TEXHOJIOTUYECKUX BBITIOJIHATH
KHe MIPOU3BOIUTH BHIOOD
XAMHUKO- apaMeTPOB XUMHUKO- | pacyeThl
rapaMeTpsl amnmapara u
TEXHOJIOTUYECKOTO TEXHOJIOTUYECKOTO TEXHOJIOTUYECKUX
po1ecca ¢ BBITIOJIHATH PACUYETHI
pon mporecca npoiecca apaMeTpoB p
y4eToM TEXHOJIOTUYECKUAX
XUMHUKO-
eaIn3aluu OIYCKAXOTCS mapaMmeTpoB
p 1 Homy TEXHOJIOTUYECKOT p p
3aJ1a4 SHEPro- 3HAYUTEIbHBIE XUMHUKO-
0 mporiecca
u OIINOKH, MPOSIBIISICTCS TEXHOJIOTUYECKOTO
5 VYMenus
ecypcocoepe HENOCTATOYHOCTD mmporecca
peeyp p A N OCBOEHBI, HO pont
KEHUSA YMEHUH, TI0 Py
b JIOITYCKAKOTCS CBOGOIHO
[TOKa3aTelIeH,
3 HE3HAUUTENBHBIE | openymver
oOyuaromuiics 6
OILITHOKH, IpHOOPETEHHBIMU
HCIIBITHIBAET HETOUHOCTI
) YMEHUSIMH,
3HAYUTEIbHBIE S
pYyA P | npumenser ux B
3aTpyAHCHHA TP AHAJIUTUYECKUX
CUTYaIHUsIX
OTIEpUPOBaHUU J—
panusx, MTOBBITICHHO N
YMEHHSIMH TIPU UX HepeH —_
CpeHOCE yME CJIOKHOCTH.

INEpEeHOCE HA HOBBIC
CUTyalluu.

Ha HOBBIC,
HECTAaHAAPTHBIC
CUTyalluu.
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BJIAJ1€Th.

METOaMHU
Onpe/eNeHus
ONITUMAJIBHBIX
"
paloHaIbHbI
X
TEXHOJIOTHYEC
KHX PEKUMOB
paboThI
000pyI0BaHU
sI; METOJAMHU
aHaym3a
s¢deKkTUBHOC
™

(G YHKIIMOHUPO
BaHUS
XUMUYECKHUX,
HedTexuMuye
CKUX U
OMOXHMHYECK
ux
IIPOU3BOJICTB

OOyyaromuiics He
BJI1aCCT UJINX B
HEJIO0CTAaTOYHOM
CTETICHU BJIaJIeeT
METOdaMH
KOMIIBIOTEPHOTO
MO/ICTUPOBAHUS
XUMHUKO-
TCXHOJIOTNYCCKUX
MPOIIECCOB

OO6yuatromuiics
BJIaJIe€T METOIaMH
KOMIIBIOTEPHOTO
MOJICITUPOBAHUS
XUMHKO-
TEXHOJIOTUIECKUX
IPOIIECCOB B
HEIIOJIHOM 00beMe,
JIOITyCKAIOTCS
3HAYUTEIIHHBIE
OLLIMOKY, MPOSIBISIETCS
HEI0OCTaTOYHOCTb
BJIQ/ICHUSI HAaBBIKAMU
0 pSAy MOKa3aTesneH,
OOGyuaromuiics
UCTIBITHIBACT
3HAYUTEITHHBIE
3aTpy/AHEHUS TIPU
MIPUMEHCHUH HAaBBIKOB
B HOBBIX CHTYaIIHSIX.

OOyuaromuiics
4aCTU4HO
BIIAZICET
METOJaMU
KOMIIBIOTEPHOTO
MOJEJIMPOBAHNUSA
XUMMKO-
TEXHOJIOTMYECKUX
IIPOLIECCOB,
HAaBBIKM OCBOCHBI,
HO JIOITyCKaTCS
HE3HA4YUTEIIbHbBIC
OIITNOKU,
HETOYHOCTH,
3aTpyAHEHUS IIPU
AHAITMTUYECKUX
onepanusx,
IIEPEHOCE YMEHUU
Ha HOBBIE,
HECTaHJapTHbIE
CUTYALINH.

OO0yyarommiics B
IIOJIHOM 00BeME
BJIaJICET METOJaMHU
KOMITBIOTEPHOTO
MOACTUPOBAHUS
XHUMHKO-
TEXHOJIOTHYECKUX
MIPOIIECCOB,
CBOOOIHO
MIPUMCHSICT
MOJTydeHHBIC
HABBIKU B CUTYaITUSIX
MMOBBINIIEHHON
CJI0KHOCTH.

IIK-16 - cnocoOHOCTH TPOBOAUTH MATEMATHYECKOE MOICTTUPOBAHUE OTJCIHHBIX CTAJAMH M BCETO
TEXHOJIOTHYECKOTO TpoIiecca, ¢ UCIOJIb30BaHUEM CTAaHIAPTHHIX MMTAKETOB aBTOMATU3UPOBAHHOTO pacyeTa u

MPOEKTUPOBAHHS
3HATh: OO0yuaromuiics OO0yuaromuiics OOyuaromuiics OOyuarommuiics
JIEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
OcHoBHbIE
MOJIHOE OTCYTCTBHE | HEIIOJIHOE YaCTUYHOE MIOJTHOE COOTBET-
MIPUHIUTIBI
WM HEJIOCTaTOYHOE | COOTBETCTBHE COOTBETCTBHUE CTBHE CJICTYIOIINX
MOJICITUPOBAH . .
AP COOTBETCTBHUE CIICAYIOIIMX 3HAHUN: | CIeMyFOIIUX 3HAHUIA:
s, OCHOBHBIC .
CIICAYIOIINX 3HaHUM:
KOHCTPYKIIUU .. - OCHOBHbIE OCHOBHBIC
3HaHUI:
00opyI0BaHU TIPUHITUTIBI OCHOBHBIC TPUHITUTIBL
U OCHOBHBIE MOJICIIUPOBAHMUS, TIPUHITUTIBL MOJICITUPOBAHUS,
WHXEHEPHBIX | MPUHIIUIIBI OCHOBHBIE MOJETUPOBaHUS, | OCHOBHBIC
COOPYXXEHHH | MOJEIMPOBAHUS, KOHCTPYKITUT OCHOBHBIE KOHCTPYKIIUU
OCHOBHBIE 00opynoBaHUS U KOHCTPYKITUU 06opynoBaHUs U
KOHCTPYKIIUU WHKEHEPHBIX 000py/IOBaHUA U | HHKEHEPHBIX
000pynOBaHUS U COOPYKEHHH WHKEHEPHBIX COOPYKECHHIA,
COOPYKCHHIA, CBOOOIHO
oTepupyeT
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WHXEHEPHBIX Jomyckatorcst HO JIOIYCKAIOTCSL | MPUOOPETEHHBIMU
COOPYKCHHIA 3HAYUTEILHBIE HE3HAUUTENIbHBIE | 3HAHUSMH.
OIINOKH, POSIBISETCS | OTUOKH,
HENOCTATOYHOCTh HETOYHOCTH,
3HAHWH, TIO PSIAY 3aTpyaHEHUS TIPU
ToKazaresiei, AHATMTHYECKUX
oOyuarouuiics onepanusx.
HACIIBITHIBAECT
3HAYUTEIBHBIE
3aTpyaHCHUS TIPU
OTICpUPOBAHUH
3HAHHSIMH TTPU HX
MIEPEeHOCE Ha HOBBIC
CUTYaITUH.
yMeTh: OO6yuatomuiicst He OOGyuarommuiics OOyuarommuiics OOyuarommiics
yMeeT WU B JEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
MIPOU3BOIUTH "
5 HEIOCTATOYHOM HEIOJHOoE YACTUYHOE [MOJIHOE
BBI0O
p CTCTICHH yMEeT COOTBETCTBUE COOTBETCTBUE COOTBETCTBUE
anmnapara u .
p paccUUTHIBATh CIICYIOIIUX YMEHUH: | CIICAYIONTUX CIICTYFOIIIHX
pPacCcUUTHIBATh .. ..
TEXHOJIOTUYECKHE paccUnTHIBaTh YMCHHIA: YMCHHIA:
TEXHOJIOTUYEC
napameTpbl TEXHOJIOTUYECKUE paccUMTHIBaTh paccUYMTHIBaTh
KHe
mporiecca ¢ y4eToM | mapaMeTphl Mporiecca | TEXHOJOTHUECKHE | TeXHOJOTHYECKUE
mapaMeTpsl
p p peanu3anuu 3a1aq C YUETOM pealli3aliui | mapaMeTphl napameTpbl
mmpolecca ¢
pomt SHEPTo- U 3a/1a4 YHEPro- u mporiecca ¢ mporiecca ¢ y4eToM
€TOM
yi pecypcocOepekeHrs | pecypcocOepekeHHs YYeTOM peanu3anuu 3aaa4d
peanu3anuu
peanu3anuu 3a1a4d | SHEPro- u
3a7a4 SHEPro- OIYCKAIOTCS
A p Homy SHEPro- U pecypcocOepereHus
u 3HAYUTEILHbBIE
5 5 pecypcocoepexern | CBoOOIHO
ecypcocoepe OILIMOKH, IIPOABIISIETCSI
pecyp p > 1Ip 1568 OTIepUpPYET
JKEHUS HEIOCTATOYHOCTH
° PUOOPETEHHBIMU
YMEHUH, TI0 pATY YMenus
5 YMEHUSMH,
MOKa3areliei, OCBOEHEBI, HO
5 3 MIPUMEHSIET UX B
o0y4aronmncs OIYCKAIOTCS
yHarom Aoty CUTYaIUsIX
HCIILITHIBAET HE3HAUYUTEIILHBIE "
5 [MOBBIIEHHON
3HAYUTEIbHBIE OIIINOKH, CIOYKHOCTIL
3aTpyaHEHUS IPU HETOYHOCTH,

OTIEpUPOBaHUU
YMEHUSIMH TIPU X
NepeHOCe Ha HOBbIE
CUTYALINH.

3aTpyJHEHMS U
AHAJUTUYECKUX
onepanusx,
[IEPEHOCE YMEHUH
Ha HOBBIC,
HECTaHJapTHbIE
CUTYaLH.
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BJIAJ1€Th.

METOaMHU
Onpe/eNeHus
ONITUMAJIBHBIX
"
paloHaIbHbI
X
TEXHOJIOTHYEC
KHX PEKUMOB
paboThI
000pyI0BaHU
sI; METOJAMHU
aHaym3a
s¢deKkTUBHOC
™

(G YHKIIMOHUPO
BaHUS
XUMUYECKHUX,
HedTexuMuye
CKUX U
OMOXHMHYECK
ux
IIPOU3BOJICTB

OOyyaromuiics He
BJIAJICET WIH B
HEJIOCTAaTOYHOU
CTEIEHHU BJIAJIEET
METOJaMHU
OTpe/eNICHUs
OTNITUMAJILHBIX U
paIMOHATBLHBIX
TEXHOJIOTUICCKHIX
PEXUMOB pabOTHI
000pyI0BaHMUS;
METO/IaMHU aHaJIn3a
s dexTuBHOCTH
(YHKIIMOHUPOBAHUS
XUMHYECKUX,
He(pTeXUMUUECKUX
1 OMOXUMHYECKHUX
MIPOU3BO/ICTB

OOGyuatromuiics
BJIa/IEET METOIaMU
OTIpEeeNICHUS
ONTUMAJIbHBIX U
palMOHATIBHBIX
TEXHOJIOTMYECKUX
PEXUMOB pabOThHI
000py1I0BaHMUS;
METO/IaMU aHaJIn3a
3¢ (heKTUBHOCTH
(yHKIIMOHUPOBAHUS
XUMUYECKHUX,
HEe(PTEeXUMUYECKUX U
OMOXUMHYECKHIX
IIPOU3BO/JICTB
OOGyuaromuiics
HCTIBITHIBAET
3HAYUTENIbHbIE
3aTpyaHEHUs pU
MMPUMEHEHUH HaBBIKOB
B HOBBIX CUTYaIHsX.

OOyuaromuiics
YaCTUYHO BJIAJIEET
MeTOo/1aMu
OIpEeaeIICHUs
ONTUMAJILHBIX
palMOHAIbHBIX
TEXHOJIOTMYECKUX
PeXUMOB pabOThI
000py1I0BaHMS;
MeTOo/1aMu
aHanusa

3¢ (HeKTUBHOCTH
(GyHKIIMOHUPOBaH
1Sl XUMHYECKUX,
HeTexuMuyec-
KHUX H
OMOXUMHYECKIX
IIPOU3BO/ICTB,
HaBbIKU OCBOEHBI,
HO JIOITYCKaloTCs
HE3HAYUTENbHbIE
OIIINOKH,
HETOYHOCTH,
3aTpyqHEHUS IpU
AQHAIUTUYECKUX
oTepanusx,
MEPEHOCE YMEHHI
Ha HOBEIE,
HECTaH/IapTHbHIE
CUTYaIUH.

OO0yyarommiics B
MOJTHOM 00beMe
BIIQJICET METOIaMU
omnpeneaeHus
ONTUMAITLHBIX
paroHaIbHBIX
TEXHOJIOTUICCKHUX
PEXKUMOB pabOTHI
000py1I0BaHMS;
METO/IaMHU aHAJIA3a
3¢ (HeKTUBHOCTH

(G YHKIIMOHUPOBAHUS
XUMHUYCCKHUX,
He(pTEeXUMUYECKUX U
OMOXUMUYECKHIX
MIPOU3BO/ICTB,
CBOOOIHO
MIPUMCHSICT
MOJTydeHHBIC
HABBIKW B CUTYaITUSIX
MOBBILIEHHOMN
CJIOKHOCTH.

a. HIkajabl oeHUBAHUS Pe3yJIbTATOB MPOMEKYTOYHON ATTECTAIINH U UX ONHCAHHUE:
dopMa MPOMEKYTOUHOI aTTeCTAIMU: IK3aMeH.

HpOMe)KYTO‘IHaH aTTecranuia 06yqa}01u14xca B Q)opMe 9K3aMCHa MPOBOAUTCH 110 pE3yjibTaTaM
BBIITIOJIHCHHSA BCEX BUAOB yqe6H0171 pa6OTBI, NpeaAyCMOTPCHHBIX y‘le6HLIM MJIaHOM I10 JaHHOM
JUCHUITIIIMHE (MOI[y.]'IIO), IIpU 5TOM YUYUTBIBAKOTCA PE3YJIbTAThI TCKYIICT'O KOHTPOJIAA YCIIECBACMOCTHU B
TEUYCHHUEC CEMECTPA. OI_[eHKa CTCIICHU JOCTHUIXKCHUA O6y‘IaIOIJ_[I/IMI/IC$I IIaHUPYCMBIX pE3YJIbTATOB
O6yLIeHI/I$I IO JUCHHUIIIIMHE (MO,ZLYJ'IIO) IMPOBOAUTCH NPCIIOAaBaTCJICM, BEAYIIUM 3aHATUS IO JUCHUTIIINHE
(MOI[yJ'IIO) METOI0OM BKCHepTHOﬁ oneHku. Ilo ntoram HpOMe)KYTO"IHOI\/’I aTTeCTaluu 110 JUCIHITIIINHE

(MOI[yJ'IIO) BBICTABJISICTCA OLICHKA KOTIMYHO», «XOPOLIO», KYAOBJICTBOPUTCIIEHO» NI
CHCYHOBJICTBOPHUTCIIBLHOY.

K HpOMC)KyTO‘{HOI‘;I aTTeCTallui NOIMYCKAKOTCA TOJBLKO CTYACHTLI, BBIITOJTHUBIINEC BCC BUABI y‘-IC6HOI71

pa6OTBI, npeaAyCMOTPCHHBIC pa60qe171 HpOFpaMMOﬁ 110 JUCIHHUIIIIMHE ((0611_13.51 H HCOPTaHUYCCKASA XUMMUS»
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(TIpoIILTH TPOMEXYTOYHBIN KOHTPOJIb, BBINOJIHIIIN U 3aIIUTHIIN JTA00OPaTOPHBIE paOOTHI, BHIIOTHHIIN

JIOMAIIHNE KOHTPOJIbHBIE PaOOTHL.)

I kaJja oneHuBaHUA

Onucanune

OTIIMYHO

BeoinosiHeHs! Bce BUbl yueOHOU pabOThl, IPEIYyCMOTPEHHBIE
yueOHbIM M1aHOM. CTyJIEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHMIA,
YMEHM, HaBbIKOB MPUBEICHHBIM B TaOJIUIAX TOKA3aTENSIM,
oTIepupyeT NMPUOOPETEHHBIMH 3HAHUSAMHE, YMEHHUSIMH, HAaBBIKAMH,
IIPUMEHSET UX B CUTYallUsAX NOBBIIIEHHON c10KHOCTU. [Ipn aTOM
MOTYT OBITH TOMYIIEHbI HE3HAUUTEIbHbIE OLTMOKH, HETOUHOCTH,
3aTPYAHECHMS IPU AaHAIUTHYECKUX ONEPANMAX, IEPEHOCE 3HAHUN U
YMEHUH Ha HOBBIE, HECTAHIaPTHBIE CUTYyAallUH.

Xopomo

BoinosiHeHs! Bce BUbI yueOHOU pabOThl, MPEIYyCMOTPEHHBIE
yueOHbIM MIaHOM. CTyJeHT IEMOHCTPUPYET COOTBETCTBHE 3HAHUIA,
YMEHM, HaBbIKOB MPUBEICHHBIM B TaOIUIAaX [TOKA3aTEIsIM, HO
JOTTYCKaeTCsl He3HAUUTENbHbIE OIMOKH, HETOUHOCTH, 3aTPYAHEHUS
IIPY AaHATUTUYECKUX OIEepalysixX, IEPEHOCE YMEHUI Ha HOBBIE,
HecTaHAapTHbIE cUuTyauu. Onepupyer NpuoOpeTeHHbBIMU
3HaHUSIMH, YMEHUSMH, HABBIKAMHU, IPUMEHSET X, TOITyCKas MpU
9TOM HE3HAYUTEIbHbIE OIIHOKY.

Y 10BIIETBOPUTEITHHO

BrinonHeHs! Bce BUbI yueOHOM pabOThI, MPEAyCMOTPEHHBIE
yueOHbIM M1aHOM. CTyJeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHMIA,
YMEHH, HaBbIKOB MPUBEICHHBIM B TaOIUIIAX OKA3aTENSIM, IPU
3TOM JOMYCKAaeT 3HAUUTEIbHbIEC OINOKH, IEMOHCTPUPYET
HEJ0CTAaTOYHOCTh BJIa/ICHUSI HABBIKAMHU I10 PsITy MOKa3aTesei.

Hey,[[OBJ'ICTBOpI/ITCJ'IbHO

He BoinmonHeH ouH wiu 6osee BUAOB yueOHOH paboTHI,
PEyCMOTPEHHBIX Y4eOHBIM IIaHOM. CTYJICHT JEMOHCTPUPYET
HETOJIHOE COOTBETCTBUE 3HAHUH, YMCHH, HABBIKOB MPUBEICHHBIM
B TaOJIMIIaX MOKA3aTesIsIM, JOMYCKAIOTCS 3HAUUTEIIbHbIC ONIHOKH,
TIPOSIBJISICTCS] OTCYTCTBUE 3HAHUM, YMEHHIA, HABBIKOB TI0 PSIY
NIOKa3aTesIe, CTYICHT UCIIBITHIBACT 3HAUNUTEIILHBIC 3aTPYyIHCHHS
IIPY OTIEPUPOBAHUY 3HAHUSIMU U YMEHUSIMH IIPH UX TIEpEHOCE Ha
HOBBIE CUTYAI[HH.

DoHIbI OLICHOYHBIX CPeACTB NpeacTaBiaeHbl B [Ipuinokennu 2 k padodeii nmporpamme.

7. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE o0ecneyeHne JUCIUIIMHBI

7.1 OcHoBHAas TUTEpPaTypa

1. Kyrenos A.M., bounapesa T.U., bepenrapten M.I'. O61mas xumudeckasi TEXHOJIOTHS:
YueOHUK /Ui BY30B. - M.: AkagemkHura, 2008, 528 c.
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2. JJabopaTopHbIi MPAKTUKYM 1O 00IIEH XUMUIECKOM TEXHOIOTHH: YUeOHOe
nocooéue.

nocobue/[B.A.ABeprsiHoB] u 1p.; mox penakuuei beckosa B.C. - M: BUHOM.

Jlaboparopus 3uanuii, 2010. — 279 c.

7.2. JlononHUTENRHAS IUTEPATYpa

1. Beckos B.C. - O6mias xumudeckast TeXHOJIOTHs: YueOHuk uist By30B. — M.: MKI]

"Axanemkuura", 2005. - 452 c.

2. Kynun B.T. u ap. Pacuer marepuanbHbIX OaqaHCOB CIIOXKHBIX XHMHKO-TEXHOJOTHUECKHX
cucrem: coopuuk 3ana4/ b.T.Kyaun., [.11 .Penkun, B.A. Mcaesa., T.P.YcaueBa; MIBaH. roc. XuM.-TeXHOI.
yH-T. IBanoBo, 2010. -96 c.

3. UrnarenxoB B.M., beckoB B.C. - Ilpumepbl u 3amaunm 1o oOmEH XUMHUYECKOH
texHosioruu": Yuel. mocobue ms By30B. - M.: UKI] "Axkanemkuura". 2005. -198c¢.
7.4 TIporpammHoe obecnieuenue u UnTepHer-pecypcenl
Internet-pecypcsr:
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
http://naveki.ru/ - sxonoruueckue mopra, corpaabHast SKOJOTHIeCKas CETh
15.  http://www.artefact.lib.ru/ - snekrponnas 6a3za
16.  http://www.elibrary.ru/ - snexrponnas 6a3a Dib3eBUp
7.5 ba3bl JaHHBIX, HH()POPMALMOHHO-CINIPABOYHbIE U MOMCKOBbIE CHCTEMBI
1. http://www.iclschazter.org.
2. http:www.agroecology.org.
3. http://cordis Europa eu\fp7
4., http://www.ecolife.ru
5. http://ecoproduct.priroda.ru
6. http://en.edu.ru
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8. MaTepuanbHO-TEXHUYECKOE 00eCTIeYeHHE TUCIUIIINHBI:

JleKiMOHHBIE ayAUTOPHH, OOOPYAOBAHHBIE HJS MPOBEIACHHUS HMHTEPAKTUBHBIX JICKIIHIl:
BUJICOTIPOCKTOP, SKPaH HACTEHHBIH, p. 000pynoBaHUE

[IpakTnueckas 4dacTh Kypca (JabopaTtopHble pabOTh) 00ECHEUMBAIOTCA SKCIIEPUMEHTAIBHOM
naboparopueil 1 KOMIBIOTEPAMHU IS BBHITIOJTHEHHUS] MHTEPAKTUBHBIX 3aJaHUMA.

Ha KOMITIBKOTCPAX MOTYT [MPOBOAUTHCHA na60paT0pHLIe pa6OTH C HCIIOJIb30BaHHUEM
CIICIIUAJIN3UPOBAHHBIX y‘le6HHX MpOrpaMMHBIX KOMIIJICKCOB U KOHTPOJIEHO -06yqa}om14x Iporpamm.

9. Meroau4ecKue peKOMEeHAalUHU JAJI5l CAMOCTOSITEIbHOM Pa0d0ThI CTY/ICHTOB.

VYcnenrHoe usydeHue Kypca TpeOdyeT MmoceneHus JeKIui, akTUBHOM paboThl Ha J1ab0OPaTOPHBIX
paboTax, BBIIIOJIHEHUS BCeX YUeOHbIX 3aJaHUH MpernogaBaresi, 03HaKOMJICHUsI C OCHOBHOM U
JOTIOJTHUTENBHOM TUTEpaTypoii. Bo BpeMs €KUM CTYIEHT N0JKEH BECTH KPAaTKUN KOHCIEKT. [Joma
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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/
http://www.iclschazter.org/
http://cordis/
http://ecoproduct.priroda.ru/
http://en.edu.ru/

CaMOCTOSITENILHO PadoTasi C KOHCIIEKTOM, CTYACHTY HEOOX0AUMO IMOMETUTh MAaTEPUAIIbI, KOTOPbIE
BBI3BIBAIOT 3aTPYAHCHUS IS MOHUMaHUs. [Ipu 3ToM 00yJaromuiics JOJKEH HAWTH OTBETHI HA
BOTIPOCHI, UCTIOJIB3YS PEKOMEHIyeMYyIo JuTeparypy. Ecnu emy camomy He yaaercst pa3oOparbes B
MaTepuale, Heo0X0auMO cPopMyIHUPOBATH BOIPOCHI U 0OPATUTHCS 3a MOMOIIBIO K MPEToIaBaTelNo Ha
KOHCYJIbTAIlMH WK Onvpkanmieid tekuun. O0ydaromemMycsi HEOOX0IMMO PETYIISIPHO OTBOAUTH BPEeMs
JUTSL IOBTOPEHUS TIPOIICHHOTO MaTepHalia, IpOBEPsisi CBOM 3HAHUS, YMEHUS U HABBIKU 110
KOHTPOJILHBIM BOITPOCAM.

JIaGopaTopHbie pabOThI COCTABIISIFOT BaKHEHUIIYIO YacTh MPO(HECCHOHAIBHON MOrOTOBKU
crynenToB. OHHM HalpaBJICHbBI HAa YKCIIEPUMEHTAIBHOE OTBEPKACHHE TEOPETUIESCKUX MOJI0KEHUH 1
(dhopmupoBaHHe YIeOHBIX U MPO(PECCHOHATBHBIX IPAKTHYECKUX YMEHUH.

CTyneHT caMOCTOATENBHO, IOIb3YsACh METOAMYECKIMH PEKOMEHIAIMAMH, 0(hopMIIsIeT:

- 3arjaBue, B KOTOPOM yKa3bIBaeTCs Ha3BaHUE JTaOOPAaTOPHOU pabOTHI U ee MOPSAKOBBIN HOMED;

- 1IeJTb pabOTHI;

- 000py/I0BaHUE U PEAKTHUBHI;

- coziepKaHue paboThl;

- IOPSI0K (TOCTIEI0BATENBHOCTD) BBHIIIOJHEHUS paOOThI;

- TIpaBWJIa TEXHUKHU O€30MaCHOCTH U OXpaHbl TPy/a Mo JaHHOU padboTe (10 HeOOXOAMMOCTH);

- o0mrue mpaBmiIa K opopmMiIeHUIO Jab0paTOPHOI pabOTHI.

Kaxp1if CTYyJIeHT JOJDKEH caM TUIaHHPOBATh CBOIO CAMOCTOSATENEHYIO PaboTy, UCXOIS U3 CBOUX
BO3MO’KHOCTEH M IPUOPUTETOB. DTO CTUMYIIMPYET BBIIOJTHEHHE PaOOTHI, CO3aeT O0JIee CIIOKOMHYIO
00CTaHOBKY, UTO B HTOTE MOJIOKUTEIIFHO CKA3bIBACTCS HA YCBOCHUN MaTepHaa.

BaxxHo mostHEee y4ecTh 00CTOSTENIECTBA CBOCH PabOTHI, yICHUTD, YTO SIBJISIETCS TJIABHBIM Ha
JAHHOM 3Tare, Kakyko MOCIe0BaTeIbHOCTh Pab0Thl BRIOPATh, YTOOBI BBHITIOJTHUTH €€ JTyUIIe U C
HAaUMEHBIIIMMH 3aTpaTaMHi BPEMEHHU B SHEPTHH.

JI71st TUTO IO TBOPHO# pabOTHI HEMAJIOBAKHOE 3HAYCHHE HMEET 0OCTAaHOBKA, OpraHU3aIHs
pabouero mecta. Hy)xHO 10OHTHCS, 9TOOBI MECTO pabOTHI IO BO3MOKHOCTH OBLIIO TIOCTOSIHHBIM. PaboTa
Ha IPUBBIYHOM MECTe JieaeT ee Oosee miog0TBOPHOM. [IpoAyKTUBHOCTH pabOThI 3aBUCUT OT
MPaBUWJIBHOTO Yepe0BaHus Tpyaa U oTabixa. [lo3ToMy Kak/iple yac UM JBa CIEAyeT JesiaTh [epephiB
Ha 10-15 MunHyT.

[Ipu camocToATeNbHON MPOPabOTKE TOMAIIHUX 33/IlaHUi U HAMMCAHUS WHAUBUAYAIbHBIX paboT
CTyJIEHTaM PEKOMEH/IYEeTCsI TI0JIb30BaThCsl OMOIMOTEYHBIM (POHIOM JTUTEpaTyphl (yaeOHUKAMU 1
MEePUOIUYECKUMHU U3/IaHUSMH), a TAK)KE METOAMUECKUMHU YKa3aHUSIMU 10 BHITIOJIHEHHUIO
CaMOCTOSITENIbHBIX PadoT.

10. MeToanueckue peKOMeHIAUH VISl PenoaBaTeJis.

OcHOBHBIM TpeOOBaHHEM K MPENOIaBaHUIO JUCIUILINHBI SBISETCS TBOPUECKUIA, TPOOIEMHO-
JIMAJIOTOBBII MHTEPAKTUBHBIN MOIXO0/I, IO3BOJISIONINI MOBBICUTH HHTEPEC CTYACHTOB K COACPKAHUIO
y4ueOHOT0 MaTepHaia.

OcHoBHast popma U3y4eHHs U 3aKpeTICHUs] 3HAHUM 110 3TON AUCHUIIIMHE — JIEKIIMOHHAS U
npakTudeckas. [IpenoaBartens TOHKEH MOCIE0BATEILHO BEIUUTATH CTYACHTAM Psiji JICKIUH, B X0/1€
KOTOPBIX CJIEyeT COCPEAOTOUNTh BHUMAHUE Ha KIIFOYEBBIX MOMEHTaX KOHKPETHOTO TEOPETUYECKOTO
MaTepuana, a TakKe OpraHu30BaTh MPOBEACHHE Ja00PATOPHBIX 3aHITUNA TaKUM 00pa3oM, YTOOBI
aKTUBU3UPOBAThH MBIIIUIEHUE CTYIEHTOB, CTUMYJIHUPOBATh CAMOCTOATEIHHOE U3BIICUCHNE UMU
HeoOxouMoM nH(popMAaLIUK U3 Pa3TMYHBIX HCTOYHUKOB, CPABHUTEIBHBIN aHAIN3 METO/IOB PELICHUH,
COTIOCTaBJICHHE MOJyYEHHBIX PE3YIbTaTOB, (GOPMYITUPOBKY U apryMEHTAII0 COOCTBEHHBIX B3IJISIIOB
Ha MHOTHE CTIOPHBIE TPOOIEMBI.

OcHOBY y4eOHBIX 3aHSTHI M0 AUCHUIUIMHE COCTABISIOT JIeKIHH. B npouecce o0ydeHus
CTYACHTOB HCIIOJIb3YIOTCS PA3IMYHbIC BUJIBI YUEOHBIX 3aHATHH (2yTUTOPHBIX U BHEAYAUTOPHBIX):
JIEKIIMU, CEMUHAPCKUE 3aHATHA, KOHCYJIbTAlMU U T.7. Ha mepBoM 3aHsITHM 10 JaHHOU y4eOHOM
TUCHUILTNHE HEOOXOAUMO O3HAKOMHTD CTYJEHTOB C TIOPSAIKOM €€ U3YUeHHs, PACKPBITh MECTO B POITh
JTUCHUILTAHBI B CHCTEME HAYK, €€ MPaKTUYeCKOe 3HaYeHHEe, TOBECTH JI0 CTYJCHTOB TpeOOBaHUs
Kadeapbl, OTBETUTH HA BOTIPOCHI.
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[Tpu MOATOTOBKE K JIGKIIMOHHBIM 3aHSTHSIM IO KypCy «XUMUs» HE0OX0IMMO MPOTyMaTh IJIaH
HX IIPOBEJICHUS, COJICPKAHUE BCTYNIUTEIBbHOM, OCHOBHOM M 3aKJIIOUYUTEIIBHON YaCTH JIEKLIHH,
03HAKOMUTHCSI C HOBUHKAMU y4eOHOUM M METOAMUYECKOH JIMTEPATYPHI, MyOTHKAIIUSIMU TIEPUOINISCKOM
[€YaTH MO TEME JIEKIIMOHHOTO 3aHATHUSI, ONPEIAEIUTh CPEICTBA MATEPHAIIBHO-TEXHUYECKOTO
oOecrnieueHus JIEKIIMOHHOTO 3aHATHUS U MIOPSI0K WX UCIIOJIB30BAHUS B XOJIC YTCHUS JICKIIH. Y TOUHUTH
IJIaH MPOBEICHUS MMPAKTUYECKOTO 3AHATHUSA 110 TEME JICKLUH.

B xo/€ neKIMOHHOTO 3aHATHS MIPENOoAaBaTellb I0JDKEH Ha3BaTh TEMY, YU€OHbBIE BOIIPOCHI,
O3HAKOMHUTH CTYJICHTOB C IEPEYHEM OCHOBHOM M JIOMIOJHUTEIBHON JIUTEPATYPHI 10 TEME 3aHSITHUS.

Bo BcTynuTenpHO#M yacTu JeKuu 000CHOBATh MECTO U POJIb U3y4aeMOM TEMbI B yUeOHOM
JTUCIUIIINHE, PACKPBITH €€ TPaKTUYeCKoe 3HaueHue. Eciu yntaeTcst He mepBast JICKIUs, TO HEOOX0 UM O
yBS3aTh €€ TEMY C MpeAbIAYILeH, He HapyIllas JOTUKH U3JI0KeHHs yaeOHoro maTepuana. JIekiuto
CJIelyeT HaUMHATh, TOJbKO YETKO 0003HAUMB €€ XapaKTep, TEMY U KPYI' T€X BOIPOCOB, KOTOPHIE B €€
xoJie Oy1yT pacCMOTPEHBI.

B ocHOBHO# yacTH JIEKITUU CJIEIYET PACKPhIBATh COJEPKaHNE YIEOHBIX BOIIPOCOB,
AKIIEHTUPOBATh BHUMAHUE CTYJCHTOB HAa OCHOBHBIX KaTErOPUSX, SIBIICHUSX U MpOLieccax,
0COOEHHOCTSIX MX MPOTEKaHUsA. PacKpbIBaTh CYIIHOCTD U COACPIKAHUE PA3TUYHBIX TOUEK 3PCHUS 1
Hay4HBIX ITOJIXOJIOB K OOBSICHEHUIO TE€X WJIM UHBIX SBJICHUH U mpolieccoB. CieayeT apryMeHTHPOBaHO
000CHOBATh COOCTBEHHYIO TIO3UIIUIO 110 CIIOPHBIM TEOPETUUECKUM BoTpocaM. [IpuBoAUTH pUMeEpHI.
3aiaBaTh MO X0y U3JI0KEHUS JICKIIMOHHOTO MaTeprasa pUTOPUIECKHE BOIIPOCHI U CAaMOMY JaBaTh Ha
HUX OTBET. DTO CIMOCOOCTBYET aKTUBU3AIMH MBICTUTEIIHFHOU JIEATETLHOCTH CTY/IEHTOB, MOBBIIICHUIO X
BHUMAaHMS U MHTEpPECa K MaTepHually JICKIIUH, €€ coepkanuto. [IpenomgaBarens 10KEH pyKOBOAUTH
paboToM CTYIEHTOB 10 KOHCMIEKTHPOBAHUIO JIKITMOHHOTO MaTepuraa, o J4epKIUBaTh HEOOXOJUMOCTh
OTPaKECHUS B KOHCTIEKTaX OCHOBHBIX MOJIOKCHUHN N3y4aeMOM TEMBI, 0CO00 BBIJEIISIS KaTerOPUMHBIN
armapar.

B 3aknrounTtenbHOM yacTu JEKIUU HEOOX0AUMO CPOPMYIUPOBATH OOIIME BHIBOIbBI IO TEME,
PaCKpBIBAIOIIHME COJIEPIKAHUE BCEX BOIIPOCOB, MOCTABICHHBIX B JieKIMHA. OOBSBHUTH IJIaH OYEPETHOTO
CEMHUHAPCKOTO WK J1a00OpaTOPHOTO 3aHATHS, 1aTh KPATKHE PEKOMEHIAITUH TI0 MOATOTOBKE CTYICHTOB K
ceMUHapy Wi JabopaTopHoii padoTte. [Ipu 3TOM BO BCeX 4acTsaX JEKIIMH HEOOXOIMMO BECTH JUAJIOT CO
CTYJICHTaMH | J1aBaTh CTYACHTaM BO3MOXHOCTh IUCKYTHPOBATH MEXKY COOOM.

[ens mpakTUYECKUX 3aHATHI 00ECTIEYUTh KOHTPOJIb YCBOCHHS Yy4eOHOTO MaTepuaia
CTyJICHTaMH, PACIIMPEHHE U YIIyOJeHUEe 3HAHUH, TOJTYyYECHHBIX UMH Ha JICKIUSIX U B X0J1€
caMOCTOSTeNIbHON paboThl. [locie KaXa0ro JIEKITMOHHOTO U MPAKTUYECKOTO 3aHATHS CEIaTh
COOTBETCTBYIOIIYIO 3alIMCh B KYpHAJIaX ydyeTa MOCEN[aEMOCTH 3aHITUI CTYICHTaMU, BBISICHUTD Y
CTapOCT YU4EOHBIX TPYII MPUIMHBI OTCYTCTBHS CTY/ICHTOB Ha 3aHATHAX. B JICKITMOHHBIX WIIH
MPAKTUYECKUX HEOOXOAMMO BECTH JAHAJIOT CO CTYJIEHTAMU U JJaBaTh CTY/IEHTaM BO3MOYKHOCTb
JTUCKYTUPOBATh MEXIY COOOH.

[IpenonaBaTesnp, IPUHUMAIOIIUNA SK3aMEH, TUYHO HECET OTBETCTBEHHOCTh 3a MPABUIBHOCTh
BBICTABJICHUS OIICHKH.

[Iporpamma coctapiiena B cooTBeTcTBUH ¢ TpeboBaHusIMU PI'OC BO 1 y4eOHBIM II1aHOM 110
HanpapJIeHUIO TOATOTOBKHU crieranucToB 18.05.01 «XuMudyeckasi TEXHOJIOTHSI JHEPTOHACHIIIEHHbIX
MaTEePHAJIOB U M3/eJIUi».

IIporpammy cocraBu:

npodeccop /bepenrapren M.I"./

Mporpamma yTBepKaeHa Ha 3acegaHun Kadeapbl “AnnapatypHoe opopmaeHue U asBTomaTusaumsa

TEeXHOJIOrMYecKuX npoueccoB” «__ » 2018 r., npoTokon Ne

3aBenyromuil Kadpeapoi

mpoceccop, 1. T. H. /M.B. I'enepanos/
PykoBonurens
00pa3oBaTeNbHON MPOrpaMMEbI /H.C. TpyTtHEB/
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CTpyKTypa 1 cogepaHue gucumnantol «O6Lan Xxummuueckan TeXHONOINA»
no cneumanbHocTi 18.05.01 XumuuecKasa TeXHO/I0rMA IHeproHacbiWeHHbIX MaTepPranos u uspenui
Cneuunanvsaumsa « ABTOMaTU3UPOBAHHOE NPOU3BOACTBO XMMUUECKUX NPeanPUATUA»

(cneumanucr)
o4yHasa ¢opma 0byyeHun

MpunoxkeHne Nol

Buabl yuebHoM paboTbl, BKAOYASA

Buabl camocTosaTenbHoOM paboThbl dopmbl
© camocToATesNbHYH0 paboTy CTYAEHTOB U
S CTYOEHTOB aTTecTaumm
5 TPYAOEMKOCTb B Yacax
Pasgen g
(]
e | g
& | 5 A | n/C| na6. | CPC | KCP | KP | KM | Prp Ped. | K/P 3 3
: |3
O T
B .
BegeHue. OCHOBHble onpeaeneHus un 7 13 3 3 12
NONOXEHUA
Teopusa XMMNYECKNX NPOL,ECCOB U 7 4.8 16 12 2 1
peakTopos
Xrmnyeckoe Npon3BoaCTBO — XMMMKO- 7 9-12 3 3 27
TexHonornyeckas cucrema (XTC)
MpoMbILWNEeHHbIe XMMUYECKMEe NPOM3BOACTBA 7 13-18 4 8 16 1
dopma atrecrauum 7 +
Bcero yacoB no gucumnanHe 36 36 72 1 1 +

3aB. Kadegpoint AOMATI
A.T.H.

Pykosoautenb
06pa3oBaTeNlbHON NPOrpammbl

/M.B. TeHepanos /

/H.C. TpyTHes/
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[Tpunoxxenue 2

MUHUCTEPCTBO HAYKHU U BBICIIIET'O OEPA3OBAHUS POCCUNICKON ®EJIEPAITN
OENEPAJIBHOE I'OCY AIAPCTBEHHOE BIOJDKETHOE ObPA30BATEJIBHOE YUYPEXX/IEHUE
BBICIIET'O OBPA3OBAHUA
«MOCKOBCKHWH MOJIATEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWM ITOJIUTEX)

CrnenmansHocTs: 18.05.01 XUMNYECKASA TEXHOJIOI' M DHEPT'OHACBIIIEHHBIX
MATEPHAJIOB U U3JIEJINI
OIT (cnieunanu3zanus): « ABTOMaTU3UPOBAHHOE NMPOU3BOJICTBO XUMUUECKUX PEITPUITUI
®dopma 00ydeHus: ouHas
Bun npodeccnonanbHoi 1esSTENbHOCTH:

IIPOEKTHAs

®OH/I OHUEHOYHBIX CPEJACTB
MO ANCIUITJIMHE
«O0mas XuMHYecKast TEXHOJIOT s>
Cocras: 1. [TacriopT poHIa OIICHOYHBIX CPE/ICTB
2. Onucanue OIEHOYHBIX CPEICTB:
[IpumepHbIe BapuaHThl JOMAITHUX KOHTPOJIbHBIX PabOT
OO6pa3er; TeCTOBBIX 3aJIaHUN
O06pazel; KOHTPOJIBHOU PabOTHI AJIst PyOEKHOTO KOHTPOJIS IO Kypey
Bormpocs! 1151 TOArOTOBKH K 3K3aMeHy

[Tpumep sK3aMeHaIMOHHOTO OHIieTa

CocTaBuTeb:

bepenrapren Muxaun ['eopruesuy

Mocksa, 2018
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NOKA3ATE/Ib YPOBHA C®OPMWUPOBAHHOCTU KOMMNETEHLUA

Tabnanuya 1

«Oﬁlllaﬂ XHUMHYIECCKAaA TCXHOJOIus»

@I'0C BO 18.05.01 «Xumuyeckasi TEXHOJIOTHsI IHEPTOHACHIINEHHBIX MATEPHAJIOB M U31eJIHII»

B mportiecce ocBoeHUsT JaHHOHN AUCHUTUIMHBI CTYACHT (QOPMHPYET U IEMOHCTPUPYET CICAYIONTNE
o0menpodgeccnoHanbHbIe U NPodecCHOHATbHbIE KOMIIETEHINH

KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB TexHoJiorust dopma Crenenu ypoBHeii
HUHJIEKC | ®OPMYJINPOBKA (popmMupoBaHusl | OLIEHOYHOI'0 0CBOCHMS
KOMIIeTeHIHii cpeacrBa* KOMIIeTeHIHii
[1K-15 CIIOCOOHOCTh 3HATh: OCHOBHbBIE IIPUHLIUIIBI OpPTraHU3AIUU JIEKIUH, K/P, Bba3oBblii ypoBeHb
MIPOEKTUPOBATH XUMUYECKON TEXHOJIOTUH, He(PTeXuMuu u CaMOCTOSITETbHAS T. - BOCIIPOM3BOJICTBO
TEXHOJIOTHIECKUE OMOTEXHOJIOTHUH; METO/IbI OIICHKH ATUX MPOU3BOJCTB | paboTa, MOJTYYCHHBIX 3HAHUI
MpoIIecchl (B COCTAaBE | M UX BO3ACHCTBHE HA OKPYXKAIOIIYIO CPETY nabopaTopHbIC B X0JI€ TEKYIIIETO
aBTOPCKOTO yMeTh: TPOU3BOIUTH BHIOOD armapara u paboThI KOHTPOJISI
KOJUIEKTHUBA), B TOM pacCYMTBIBaTh TEXHOJOTUYECKUE MTapaMeTpbl IToBbIIIeHHBII
qHCIie C rpolriecca ¢ y4eTOM peaau3alyiy 3a/1ad SHEPro- U YPOBEHb
HCIIOJIb30BAHUEM pecypcocOepexxeHus - IPAKTUYECKOE
ABTOMAaTHU3UPOBAHHBIX | BJAJETh: METOJIAMHU ONPEAEICHUS ONTUMAIbHBIX U IIPUMEHEHHE
CUCTEM MOATOTOBKHU PaIMOHATIBHBIX TEXHOJOTUYECKUX PEKUMOB PaOOThI MOJTY4YEHHBIX 3HAHUI
MIPOU3BOJICTBA 000pynoBaHus; MeTo1aMu aHan3a 3(h(HEKTUBHOCTH B IIpo1ecce
(YHKIIMOHUPOBAHUS XUMHUYECKHUX, MIOJATOTOBKH K
HEeDTEXUMUYECKUX U OMOXMMHYECKUX MPOU3BOJICTB KypCcoBO# pabote
T1IK-16 CIIOCOOHOCTH 3HaTh: OCHOBHBIE MPUHIUIIBI MOJEIUPOBAHUSI, JICKIMH, K/P, ba3oBblii ypoBeHb
MIPOBOJIUTH OCHOBHBIE KOHCTPYKIIMH 00OpYIOBaHUS U CaMOCTOSITEIbHAs T. - BOCIIPOM3BO/ICTBO
MaTeMaTHYeCKOe WHXEHEPHBIX COOPYXKEHUN pabora, MOJTY4YEHHBIX 3HAHUI
MO/JIEIMPOBAHUE yMeTh: [IPOU3BOIUTH BBIOOp amnmapara u nabopaTopHbIe B X0J1€ TEKYIIETrO
OT/ENbHBIX CTAIMA U | paCCUYUTHIBATh TEXHOJOTHUECKHUE MapaMeTPhbl paboThI KOHTPOJIA
BCETO Ipoliecca ¢ yUeTOM pealn3alii 3a/1ad SHEPro- u IHoBbIIeHHBbIH
TEXHOJIOTUYECKOTO pecypcocoepexeHus YPOBEHb
npoiiecca, ¢ BJIA/IeTh: METOAAMHU OTIPEJCICHHS ONITUMAIIbHBIX U - IPAKTUYECKOE
HCIIOJIb30BAHUEM paIMOHATbHBIX TEXHOJOTHYECKUX PEKUMOB PaOOTHI MIPUMEHEHHE

CTAHJAAPTHBIX MTaKCTOB

000pyI0BaHus; METOIaMu aHaln3a d((HEKTUBHOCTH

IMOJIYYCHHBIX 3HaHUM
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ABTOMATHU3UPOBAHHOI'O
pacdera u
IIPOCKTUPOBAHU A

(yHKIMOHUPOBAHUS XUMUYECKUX,
HEPTEXUMUYECKUX U OMOXHUMHUYECKHUX ITPOU3BOJICTB

B IIpolLecce
IIOATOTOBKH K
KypcoBoH pabote

*- CoKpalleHna Gpopm OLLeHOYHbIX CpeacTs cm. B Tabanue 2.
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Tabaunuya 2

MepeyeHb OLEHOUYHBIX CPEACTB Mo AucuunanHe «O6LWAA XMMMYECKasa TeXHO0rua»

No HaunmeHoBaHue MNpepacraBneHune
B OLLeHOYHOrO KpaTKaa xapaKrepucTuKa oLeHO4YHOro cpeacTsa OLLEeHOYHOro
ocC
cpepcTea cpeactea B POC
KoHTposibHas paboTa [CpeCTBO NPOBEPKM YMEHUIN NPUMEHATb NOJIYYEHHbIE Komnnekr
1 3HaAHWA ONA peleHna 3a4a4 onpeaesieHHoro Tmna no KOHTPO/IbHbIX 3a4aHWNI
(K/P) Teme nau pasgeny no BapuMaHTam
Tect CucTemMa CTaHAAPTM3MPOBAHHbIX 3aZaHWIA, NO3BONAIOLLAA
POoHA TECTOBbIX
2 QBTOMaTU3MPOBaATb NpoLeaypy U3MepeHUsA YPOBHSA .
(T) o o 3a4aHNN
3HaHWI U ymeHuI obydatoLerocs.

DoH/I OLICHOYHBIX CPEACTB

KOHTPOJIBHBIE BOITPOCHI 11O JUCHUIIVIMHE «OBLIAA XUMHNYECKASA

TEXHOJOI' U51»

1. Kakne IOACHUCTEMbBI OTHOCATCSA K OCHOBHBIM IIOJACHUCTEMAaM XUMHWYECKOTI'O HpOI/ISBOI[CTBa?

2. Kakue KpuTepuM OTHOCATCA K TEXHOJOTHMYECKUM KpPUTEPUSIM DPPEKTUBHOCTH XUMHUYECKOTO

MPOU3BOACTBA?

3. [loHsiTHE CTENIEHU MPEBPAILICHUSI PEAreHTa.
4. [lonatue BbIX0J1a MPOIYKTA.

5. IloHsiTue UHTETPATILHOU CEIEKTUBHOCTH ITpoIiecca.

6. Kakoe YPaBHCHUE OIIMCBIBACT CBA3b MCKAY TCXHOJOTIHYECKMMU KPUTCPUAMH IJIA H606paTI/IMBIX

(0OpaTUMBIX) CIIOXKHBIX (ITPOCTHIX) PEAKIIUA?
7. Yto siBngercs anementom XTC?

8. Kitaccudukanus snementoB XTC.

9. Xapakrepuctuka mexannueckux 3neMeHToB XTC.

10. XapakrepucTuka TemiooOMeHHbBIX 371eMeHTOB X TC.

11. Xapakrepuctuka peakiiuoHHbIX 31eMeHToB X TC.

12. Xapakrepuctuka 3nemeHToB ynpasieHus XTC.

13. Ykaxurte napanienbHblid BU CBsA3U nemMeHToB XTC.

14. YkaxuTte pa3BeTBICHHBIN B CBsi3U AyieMeHTOB XTC.

15. Ykaxkute nocieqoBaTeIbHbIN BU CBA3H di1eMeHTOB XTC.
16. XapakTepucTiKa peLrKIIOB.

17. Kakoli Buzi CBSI3U OTHOCUTCSI K 3aMKHYTBIM cHCTEMaM?
18. Knaccuduxanus moneneit XTC.
19. Xapakrepuctuka monenei XTC. 2
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0. YKaxuTe TEXHOJIOTUYECKUH ormepaTop Mex(a3zHoro maccooOMeHa, (TeriooOMeHa, CMEIICHUs U JIp.).
2]1. Vkaxure npuHuun cuHte3a XTC, ucnonp3yemblii Ipu pa3pabOTKE HAyYHBIX OCHOB CO3JaHHUS
XMMHMUYECKOTO IIPOU3BO/ICTBA.

22. YTto He OTHOCUTCS K KOHLenuusaM cuHte3a XTC?

23. Kako#t mpuem He ucnoib3dyercs npu cuHtede XTC s peanu3anuil KOHIEHIUH ONTUMAJIBHOTO
WCTIOJIb30BAHUSI CBIPHEBBIX PECypcoB? (ONMTUMAIBHOTO HCHOJIB30BaHUS dHEPruu; 3(PPekTHBHOTO
HCI0JIb30BaHUs 000PYI0BaHNUs; MUHUMU3ALUU OTXO0B).

24. Metozpl o0oraieHust TBEpA0ro MUHEPAILHOTO ChIPbSL.

25. K kakoMy BH]ly SJHEPTreTHUECKUX PECYpCOB OTHOCUTCS He(PTH? (Ta3, yroib, OomMacca, SHEpTHsl COTHIIA,
BeTpa u T.1.)7

26. K kakoMy BU1y SHEPTeTHYECKUX PECYPCOB OTHOCATCS JBIMOBBIE T'a3bl?

27. Kakoi MCTOYHHK PHEPTUU OTHOCUTCS K BO30OHOBIISIEMBIM (HEBO30OHOBIISIEMBIM) SHEpPTropecypcam?
28. YTO OTHOCUTCS K BTOPUYHBIM SHEPT€TUYECKUM pecypcam?

29. AHanu3 nocTpoeHHs TEXHOJOTHYECKUX CXEM IIPOU3BOJICTB, PACCMOTPEHHBIX B JIEKLIUOHHOM KypCe.

9K3AMEHAIIMOHHBIE BOITPOCHI no aucuuninne «O0mas XuMu4ecKas TEXHOJIOT U

1. TexHonormyeckue KpUTepUH OIEHKH IPGHEKTHBHOCTH pPaOOThI XUMHYECKOTO TIPOU3BOJCTBA:
CEJICKTUBHOCTh TMpOIecca TOJYYCHUS] TPOJIYKTa, pacxodHble KOIPHUIIMEHTH 1o ChIphlo. CBA3b
CEJICKTUBHOCTH CO CTETICHBIO MPEBPAICHHUS M BBIXOJOM MPOIYKTA.

2. TexHONOTUYECKHEe KPUTEPHUH OICHKH d(PPEKTUBHOCTH PabOThl XUMHUYECKOTO MPOU3BOJICTBA: CTEIICHb
MpEBpAIEHUs PeareHTa, BEIXO] IPOIYKTa, CBSA3h MEXKTY HUMHU.

3. DKOHOMHYECKHE KPUTEPUH OLIEHKU Y(P(HEKTHBHOCTH PAaOOTHI XUMHUYECKOTO MMPOU3BOICTRA.

4. DKCrulyaTallUOHHBIE W COLMAJIbHBIE KPUTEPUH OIEHKH A(P(HEKTHBHOCTU PabOThl XUMHUUYECKOTO
MIPOM3BOICTBA.

5. TlonsiTie O XUMHUYECKOM NPOW3BOJACTBE. [lOACHCTEMBI XMMHUYECKOTO MPOM3BOJACTBA, MX KpaTKas
XapaKTEePHUCTHKA.

6. [ToHATHE O TEXHOJIOTUYECKUX KOMITIOHEHTAX XUMHUYECKOTO MMPOU3BOJICTRA.

7. Knmaccudukanus moneneit XTC. x kpaTkas XapakTepUCTHKA.

8. 3amaun a"anm3a, cuaTe3a u ontuMm3anun XTC.

9. Texnonornyeckue npuHIUIBI co3aanus X TC 1 METOIbI UX peali3aliu: pallMOHATBHOE UCIIOJIb30BAaHUE
CBIPbsI, 3P PEKTUBHOE UCIIOTB30BAHUE 0OOPYIOBAHHUS.

10.Texnosmornyeckue npuHOunbel co3nanuss XTC uW  MeTroapl HX peanu3aluu: PaluoHAIbHOE
HCIIOJIb30BaHNE SHEPTHH.

11.Tunel Texnonorunveckux cpszeit B XTC, ux xapakrepucTuka.

12.CrpykrypHas u onepatopHas cxembl X TC.

13.Texnonornyeckas 1 pyHkunoHanbHas cxembl XTC.

14. Knaccudukanusi mnpupoHOTo ChIpbsi. BTopuuHble MaTepualibHbIE PECYPCHI.

15. ObGorarmieHue TBEpAOro MHHEPATIBLHOTO ChIPhs (OCHOBHBIC ITOHSTHS).

16. XapakrepucThka METOJOB OOOTaIIeHUs] TBEPAOTO MHUHEPAIBHOTO CHIPbS: TPAaBUTAI[HOHHBINH,
ANIEKTPOMAarHUTHBIA METObI, TPOXOYEHHE.

17. ®noTaniMoOHHBIA METO] 00OTAIEHUS TBEPAOTO MUHEPATHHOTO CHIPhSL.

18. Knaccuduxariis TOMIMBHO-IHEPTETHUECKUX PECYPCOB. BTOpHUHBIE SHEPreTHYECKHE PECYPCHI.

19. TexHONOTMYECKHE CXEMbl NPOU3BOJCTB PACCMOTPEHHbIE B JIEKIIMOHHOM KypCce€ W aHajiu3 Hux
MOCTPOCHHUS.
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IIpumep 3K3aMeHALMOHHOT0 32IaHMSI 10 TUCHMILVIMHE
«O01Ias XuMH4YeCcKas TeXHOJIOr s

MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHMS POCCUICKONM ®EJIEPALINA
OEJNEPAJIBHOE I'OCY JAPCTBEHHOE BIOJ/IPKETHOE OBPA30OBATEJIbHOE YYPEX/IEHUE BBICHIEI'O
OBPA3OBAHIA

«MOCKOBCKHWH MOJIATEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWM ITOJIUTEX)

DakynbTeT XUMUUECKOU TEXHOJIOTHH U OMOTEXHOJIOTHH, Kadeapa « AnmaparypHoe opopMiIeHHE U
aBTOMAaTHU3alUA TCXHOJIOTHICCKHUX ITPOU3BOJICTB»
Huctunnuna: O0mas XuMmuyeckasi TEXHOJI0TUs
O6pazoBarenbHas mporpaMma « ABTOMaTU3MPOBAHHOE MTPOU3BOJICTBO XUMHUECKUX MPEATPUATUI

Kypc 4, cemectp 7
3K3AMEHAIIMOHHBIN BUJIET Ne
TexHonoruueckue KpuUTepuud OIEHKH 3(G(GEeKTUBHOCTH pabOThl  XMMHYECKOTO  IPOM3BOJCTBA!

CEJIEKTUBHOCTh IIpoliecca TMOJIy4eHHUs MpPOJYyKTa, pacxoaHble KoddduuumeHTsl 1o cwipbto. CBA3b
CEJIEKTUBHOCTH CO CTEIEHBIO MPEBPAIEHUS U BBIXOJIOM IIPOAYKTA.
[londatne o XxuMHUYEeCKOM Mpou3BOACTBE. lloACHMCTEMBI XMMHMYECKOTO IPOM3BOACTBA, HX KpaTKas

XapaKTepUCTUKA.

YTBEPKACHO NEKAaHOM

PykoBouTens oOpazoBaTeabHOM MPOTpaMMBbl /H.C. Tpytaes/
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