[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

pigspian OBSATE  MIHUCTEPCTBO HAYKH M BBICIIETO OBPA3OBAHMSI

®K1O: Makcumos Anekceli bop
[lOMXHOCT: MpeKTop AenapTamenTa no o6pasoearens RENGIGIAI(
flara noanucann: 22.09.4pridiiBHOE rocyrapcTBEHHOE
YHuKanbHbIN ﬂpOFpaMMHblVI KN4

8db180d1a302ac9e60521a5672742735c18b1d6 BBICI

'"KON ®EJEPAIIUN
Or0/DKETHOE 00pa30BaTEIIbHOE YUPEKICHUE
ero o0pa3oBaHUs

OCXLODCILTATA TTONTT

FTEXHUYECKUWII YHUBEPCUTET»

A
\\lVlU\/l\UJJL/L\IlIl ll\JJlKl

YTBEPX/JIAKO
nekaH ¢axkyprera

xumuqeqxbn Tgx?(;h UK U GHOTEXHOJIOTHH

6

- / Benykos C.B. /

bL % aBFVLT 2020 .
Y Nt : 5
‘ s W% /
"«, \
Lrgy ;S

PABOYASA TPOI'PAMMA JJUCHUIIJIMHBI

«Oﬁlllaﬂ XUMH4YECKasi TECXHOJOIrusi»

HanpaBneHI/Ie NOATOTOBKHU CIICIHUAJINCTOB

18.05.01 XumMuueckas TEXHOJIOTUS

IHEPIroHACBIIICHHBIX MAaTCPHUAJIOB U u3aeJaun

KBanuduxanus (creneHb) BbITyCKHUKA

Coenuanuct

®opma o0yueHus

Ounasn

Mocksa 2020 r.



1. Lenu v 3a4a4m 0CBOEHUA AUCLUNINHDI

K 0CHOBHBIM 1eJIsIM OCBOEHHS TUCHUIUIMHBI «O0111as XMMAYECKast TEXHOJIOTHS CIIEAYeT
OTHECTH:

- IOJITOTOBKA CTYJEHTA K JI€ATEIbHOCTU B COOTBETCTBUHU C KBAJIM(PUKALMOHHON
XapaKTEPUCTUKOU CIIEUAIINCTA T10 HAIIPABIICHUIO;

- ¢dopmupoBaHue 001menpopecCuOHaAIBHBIX 3HAHUI U YMEHHH 110 TaHHOMY HallpaBJICHUIO;

- LieJICHAINpaBJIeHHOE IpUMEHEeHUE 0a30BbIX 3HAHUN B 00J1aCTU TEOPUU KaTajln3a U
KaTAINTHYECKUX MPOIECCOB B MPOPECCHOHATBLHOMN IEATEIbHOCTH.

K 0CHOBHBIM 3a/1a4aM OCBOCHUS TUCIHUILTUHBI «O0IIasi XUMHUECKask TEXHOIOTUS» CIETyeT
OTHECTH:

- pa3BUTHE IPAKTUYCCKUX HABBIKOB I10 BOIIPOCAM, CBA3aHHBIM C IPUMEHEHUEM OCHOBHBIX
TEOPUH KaTalau3a B IPAKTUYECKOU NEATEIBHOCTH.

XuMHUYECKasi TEXHOJIOTUSl - WHTETPUPYIOIIas Hayka, Oasupyromiascs Ha (yHIaMEHTAIbHBIX
OCHOBAaX XHWMHUH, (QU3MKH, MEXAHUKHU, MATEMaTHKH, YIPABICHUSA, SKOHOMUKH. LlenssMu ocBoeHMs
JUCLUIUIMHBL SIBJIAIOTCS OOIIee O3HAKOMJICHHE C XUMHUYECKMMH IPOMU3BOJCTBAMHU, PACCMOTPEHHE

o0mux npoOneM CHHTE3a M aHaAIM3a XUMHUYECKUX IPOM3BOJACTB C  IEIbI0O  CO3MAHUS
BBICOK03()(PEeKTUBHBIX pecypcocOeperaromux Mpon3BOICTB.

B kypce «OOmas xumuueckas TEXHOJOTHS» AaeTcs oOluee NpeACTaBICHHE O XUMHUYECKOM
IIPOM3BOJICTBE KAaK XHWMHUKO-TEXHOJIOTMYECKOM CHCTEME, pacCMaTpUBAlOTCS OCHOBHBIE METOABI U
npuemMbl pa3paboTKu 3(P(PEKTUBHBIX XUMHKO-TEXHOJIOTMYECKUX CHUCTEM, YAEISIeTcs BHUMaHHE
pobJeMaM ChIpbs, SHEPTUHM U BOJOMOAIOTOBKM B XUMHUYECKOW TexHojoruu. Ha npumepe HEKOTOPBIX
KOHKPETHBIX XMMHYECKHX MPOU3BOACTB IPEIMETHO IAEMOHCTPUPYIOTCS TEOPETHYECKHE IOJIOKEHUS

Kypca.

OcHoBHbIMU MeTOfamu uccienoBanuss B OXT sBisioTCs MareMaTH4eCKOe MOJIEIMPOBAaHUE
XMMHMKO-TEXHOJIOTMYECKHUX IMPOLIECCOB U XMMUYECKHUX alllapaToB, ONMUPANOIIEEcs HAa 3aKOHOMEPHOCTH
XUMHUKO-(PU3UYECKUX SIBIIEHUH, MPOIIECCOB MAacco- M TEIUIONEPEHOCa, a TaK)Ke€ CUCTEMHBIH aHaIIN3
TEXHOJIOTUYECKUX CUCTEM U B3aUMOJEHCTBHI 2JIEMEHTOB.

N3yuenne kypca «OOmas Xumuueckass TEXHOJOTUS» TIO3BOJISIET CTYACHTaM OBJIAJIETh
TEOPETUUYECKUMHU OCHOBAMHU XMMHUYECKON TEXHOJIOTUU U OCHOBHBIMU MHKEHEPHBIMH pacyeTamHu.

2. Mecto aucumnauHbl B cTpykType OOl cneumanureTa
JlucuuiimHa OTHOCHTCS K 0a30BBIM JUCIUILIMHAM PO M OCHOBaHA Ha pe3yNbTaTax U3ydeHus
JTUCIUIUIAMH €CTECTBEHHO - HAyYHOrO IIMKIA, B TOM YHCJIE MaTeMaTHKH, (PU3MKH, XUMHUYECKUX
TUCITUTIINH, HTH)OPMATHKN

JI1s1 ycrienmHoro yCBO€HMS JUCIUIUIMHBI CTYIEHT JOJIKEH
3HATh:
- OCHOBHBIE MTOHATHS OOIIEH, HEOpraHNYEeCKON U (PU3NUECKON XMMHUH: XUMUYECKOE paBHOBECUE, 3aKOH
JNEUCTBYIOIUX MAacC, 3aBUCUMOCTb KOHCTaHTBl PAaBHOBECHUs OT TEMIIEpaTypbl, CKOPOCTb XUMHYECKOU
peakuuy, BIMSHUE TEMIIEPATYPBI HA CKOPOCTh XUMUUECKOU PEaKLVK, SQHEPIHsl aKTUBALIM;

- OCHOBHbIE TMIOHATHUS U METOJbl MaTEeMaTHYEeCKOro aHaiu3a, Teopuu auddepeHnanIbHbIX
YpaBHEHUI, MaTEMaTUYECKUX METO/IOB pelIeHNs MpodeCcCHOHATbHBIX 3a/1a4;



- OCHOBHBIC 3aKOHOMEPHOCTH I'OMOI'E€HHBIX XUMHUYECKHUX ITPOLIECCOB, BIUSHUE YCIOBHUU IPOBEINCHUS
mpoliecca Ha CTEeTEeHb MPEBPALICHHUS ChIPbs, BBIXOJI MPOIYKTa, CIIOCOOBI MX MHTEHCU(HUKAIINN;

yMEThb
- UCIIOJIB30BaTh OCHOBHBIE XMMHUYECKUE 3aKOHBI, TEPMOJAMHAMUYECKUE CIIPABOYHBIC JAaHHBIEC U

KOJIMYCCTBCHHBIC COOTHOIICHUA O6IJ.[CI>1, HCOpF&HH‘ICCKOﬁ nu (l)HBquCKOfI XUMHU JJI1 PpEHICHUSA
HpO(beCCI/IOHaJ'IBHBIX 3aja4,

- HCIIOJIB30BaTh CIIOCOOBI U IMPUEMBI ITOCTPOCHUA TEXHOJIIOTHYCCKHUX CXEM Ha INIOCKOCTHU (qepTexcaX);

- pa3BUBATh HHXXCHCPHOC MBIINIJICHUC U SPYAULIHIO IIPHU aHAJIUM3€C IMMPOLECCa B XUMHUYCCKOM PECAKTOPE U
IMPOU3BOJACTBC B LICJIOM.

BIaACTh.
-MCTOJaMH IMOCTPOCHUSA MaTeMaTH4YeCKOM MOJCIN THIIOBBIX HpO(i)GCCI/IOHaJH)HI)IX 3aJa4 H
COI[Gp)KﬂT@J'ILHOﬁ HUHTEPIIPETANU TTOJIYYCHHBIX PC3YJIbTATOB,
- MCTOJaMHU IMPOBCACHUS (I)I/ISI/IKO'XI/IMI/I‘IGCKI/IX I/I3MepeHI/II7L

OcBoeHMe JaHHON AMCLUILIMHBI KaK MPEAIIeCTBYIOMIEH He00X0IUMMO MTPH U3YyUEHUH
CJIEAYIOIIUX TACLHUIUIAH:

- Cucrems! ynpasienus X TI1
- be3omacHOCTE XKU3HENEATEILHOCTHU

- I[I/IHHOMHOC IMPOCKTUPOBAHUC

3. [MepeuyeHb NNaHMpPyeMbiX pe3ynbTaToB 06yyeHUs No AUCLUNANHE, COOTHECEHHDbIE C NNaHUPYEMbIMU
pe3ynbTaTamu ocBoeHUA o0b6pasoBaTeNbHOW NPOrpaMmmbl.

B pe3ynbTaTe 0OCBOEHMA AUCUMNIMHBI Y 06ydatolwmxca GOpMUPYIOTCA Cneaytowme KoMmneTeHUUn 1
AOJIKHbI BbITb AOCTUTHYTBI C/iefytolwme pe3ynbTaTbl 0byyeHUs Kak 3Tan ¢opMMUpPOBaHMSA COOTBETCTBYOLLMX

KOMMEeTEHUUN:
B pesyabTare
OCBOEHHUA
Kon oOpa3oBaTeJIbHOMH Ilepeyenb NIaHMpyeMbIX Pe3yJbTATOB
KOMIIeTEeHIIUHN NPorpamMmbl 00yueHUsl MO JUCIUIJIMHE

00y4yarOLIHiicsl 10JIKEH
o0saaaTh




[1K-15 CIIOCOOHOCTBIO 3HaTh:
POEKTUPOBATH
OCHOBHBIC PUHITUITBI OPTaHU3AIIH
TEXHOJIOTHYECKHE vp I P 1
XUMHYECKON TEXHOJIOTUH, HEPTEXUMUU H
polecchl (B cocTaBe
OMOTEXHOJIOTHH; METOJIbI OIIEHKU ITHX
aBTOPCKOTO .
MIPOM3BOJICTB M UX BO3/CHCTBHE HA
KOJUJIEKTHBA), B TOM
OKpYXaro cpe
YHCIIe C py Hiyro cpeiy
HCII0JIb30BaHUEM VMeTh:
ABTOMATHU3UPOBAHHBIX
CHCTEM IIOATOTOBKH IMPOU3BOJUTH BbIGOp arrapara 1 paCCHuThbIBAThb
[IPOU3BOJICTBA TCXHOJIOTHYCCKUC MMapaMCTPLI ITpo1ecca €
Y4E€TOM peain3allii 3a/1a4 IHEPro- U
pecypcocoepexeHus
Baaners:
METOJaMH OIPECIICHUS ONITUMAJIBHBIX U
paIoOHATBHBIX TEXHOJOTHICCKIX PEKUMOB
paboThl 000PYAOBAHUS; METOAAMH aHAIIN3a
3¢ (HeKTUBHOCTH (PYHKIIMOHUPOBAHUS
XUMHUYECKUX, HEPTEXUMHUUECKUX U
OMOXMMHYECKUX POU3BOJICTB
I1K-16 CIOCOOHOCTHIO 3HaTh:
MIPOBOJIUTH
CHOBHBIE MPUHITUIIBI MOJICTTUPOBAHUS
MaTeMaTU4YIECKOE OcHo © pHHI OACIIPO ’
OCHOBHBIE KOHCT U1 000pyIOBaHUS U
MOJICJINPOBAHUE PYyKIL Py

OTIEIbHBIX CTaINi U
BCETO
TEXHOIOTHYECKOTO
npotiiecca, ¢
HCIOJIb30BaHUEM
CTaH/IAPTHBIX ITAKETOB
ABTOMAaTHU3UPOBAHHOTO
pacdera u
MIPOEKTUPOBAHUS

WH)KEHEPHBIX COOPYKEHUIN
Ymers:

MIPOM3BOIUTH BBIOOp ammapaTa U pacCYUTHIBATH
TEXHOJIOTHYECKHE MapaMeTphl Impolecca ¢
YUETOM pean3alliy 3a/1a4 SJHEPro- u
pecypcocOepekeHUst

Biaagern:

METOAAMU OIpeIeIEHUS] ONTUMAIBHBIX U
palMOHAIBHBIX TEXHOJIOTHUECKUX PEKUMOB
paboTh 000PYIOBAHUS; METOAAMH aHAIIN3a
3¢ (HeKTUBHOCTH (PYHKIIMOHUPOBAHUS
XUMHUUYECKHX, HEPTEXUMUUECKUX U
OMOXMMHUYECKUX MPOU3BOJICTB




4. CTpykTypa u coaep:kaHue TUCHUILINHBI.

OO11ast TPYA0EMKOCTh JUCIUILIMHBI COCTaBIsAeT 4 3aueTHbIX equnull (144 akaneMuyecKuX
yaca, U3 HUX /2 yaca — caMOCTOsITeJIbHasl paboTa CTYyJIEHTOB) B ceibMOM ceMecTpe. CTpyKTypa u
coJiepKaHue TUCHUTUIHHBI «O0IIast XuMU4ecKasi TEXHOJIOTHSD» 10 CPOKaM M BUIaM PabOThl OTPaKCHBI B
[Tpunoxenun 1.

7 cemecTp:

Jlexmu — 2 yac B Hezento. Beero 36 vacos.
JlaGopaTopHbie paboThl — 2 yac B HezAeo. Beero 36 vacos.
dopma KOHTPOJISI — IK3aMEH.

I[I/ICLII/IHJII/IHa ((O6H_[a$I XUMHYCCKAd TCXHOJOIuA» MU3y4acTCA B COOTBCTCTBHUU C yT-ICGHBIM
IUIAHOM 10 HampasieHuto noAarotoBku 18.05.01 «Xwumuueckas TEXHOJOTHS SHEPrOHACHIILICHHBIX
MaTEepUajoB U U3JIENHI» Ha 7 ceMecTpe.

Pa3znen 1.BBenenue: oCHOBHBIE ONPEEIICHUS U TIOJIOKEHUS.

XuMHYecKasi TEXHOJOTUS — Hayka 00 5KOHOMHUYECKH, HKOJIOTMYECKU M COIUAIBHO
000CHOBaHHBIX CIIOCO0AX U MPOIIeccax MepepadOTKH ChHIPhsl ¢ U3MEHEHHUEM €0 COCTaBa M CBOMCTB
IyTeM MPOBEICHUS XUMUYECKUX U (PU3UKO-XUMUYECKUX MTPEBPAIICHHUI B IPEAMEThI MOTPEOICHUS U
cpencTBa npou3BoicTBa. OOBEKT XUMUUYECKON TEXHOJIOTHH - XUMUYECKOE MPOU3BOJICTBO.

Pa3BuTne XUMHUYECKHX MPOU3BOJACTB U XMMHUUYECKON TEXHOJOTUHM. MeEKOTpacieBOr XapakTep
XUMHYECKOHN TEXHOJIOTHH.

Xumuuyeckoe TMpou3BoACTBO. [loHSATHE O XMMHUYECKOM IIPOU3BOACTBE KaK O CHCTEME
COCAMHEHHBIX MOTOKaMH MAallMH W annapaTtoB, B KOTOPBIX OCYIIECTBISETCS B3aMMOCBSI3aHHBIE
XUMHUYECKHE TIpeBpalleHus U (pru3nuecKkue mporecchl nepepadboTKU ChIPhs B TPOIYKTHI.

KauecTtBeHHBIE W KOTUYECTBEHHBIE MOKa3zaTenu 3((HEKTUBHOCTH XHUMHYECKOTO MPOU3BOJCTBA.
TexHonornyeckue IoKa3aTeld - CTENEHb IPEBPAILLECHUS ChIPbS, CEJIEKTUBHOCTH IIPOLIECCA, BBIXOJ
MPOJYKTa, pPacXOAHbIE KOI(DPHUIMEHTH IO CBHIPEIO U HSHEPrUU. DKOHOMHUUYECKHE TIOKa3aTenu -
MPOU3BOIUTENILHOCTh, MOIIHOCTh, CEOECTOMMOCTh NPOAYKTA, NPUBEJICHHBIC 3aTPaThbl, YAEIbHBIC
KalmuTaJIbHBIC 3aTPaThl, TPOU3BOAUTEIBHOCTD TPYJa. DKCIUTyaTallMOHHBIC TTOKA3aTEeNIU - HAJIEKHOCTh U
0e30macHOCTh  (YHKIIMOHUPOBAHMUSI ~CHCTEMBI, yIpaBiseMocTh. (ColuanbHble TOKa3aTenu -
AKOJIOTMYECKAsk YUCTOTa MPOU3BOJICTBA, CTEIIEHb aBTOMATH3aLINH.

Mertoabl XMMHUYECKOUN TeXHOJIOrMU. Mepapxuyeckas OpraHu3anus IpoueccoB B XMMUYECKOM
MPOU3BOJCTBE - AJIEMEHTAPHBIN MPOLIECC, COBOKYITHOCTH IMPOLIECCOB B TEXHOJIOTHUYECKOM aIlapare,
XUMHKO-TEXHOJIOTUYECKUH MTPOLECC, XUMUUECKOE TPOU3BOACTBO. X onpeneneHus.

MeTo1010THYeCKMEe OCHOBBI XMMHYECKOW TEXHOJIOTMM KaK HAayKd - CHCTEMHBIM aHalIu3
CJIO’KHBIX CXEM U B3aMMOJICHCTBUM UX BJIEMEHTOB.

Pazgen 2. TCOpI/IH XUMHYCCKUX IMMPOUCCCOB U XUMUYCCKUX PCAKTOPOB

XUMHUECKOEe TPOM3BOJICTBO Kak (YHKUMOHAJIbHAS €IMHUIA MPOMBIIJICHHOCTH U €€
XuMHueckux otpaciedt. OOume QyHkuuu (MHOTOQYHKIIMOHAIBHOCTh) XUMHUYECKOIO MPOU3BOJICTBA -
IIOJIyYE€HUE MPOLYKTOB, SKOHOMHOE HCIIOJIb30BAHHUE CHIPbsSl, MATEPUAIIOB U 3HEPIUH, DKOJIOTHMYECKas
0€3BpeAHOCTb, COLUAIBHOE COBEPIIEHCTBO.

OOmast TeXHOJIOrHYecKast CTPYKTypa XMMHUYECKOTO MPOU3BOJACTBA - COOCTBEHHO XMMHYECKOE
IIPOM3BOJICTBO - XPaHEHHE ChIPbsl U MPOIYKLIMH, TPAHCIOPT, CUCTEMbI KOHTPOJS M OE30MaCHOCTH.
OcHOBHBIE ONEpaluyd B XUMHYECKOM IPOU3BOJACTBE - MOJATOTOBKA CHIPbS, XUMHUYECKHE M (PHU3UKO-
XUMHYECKHE ITPEBPAILEHMs], BbIIETIEHUE IPOTYKTOB, 00E€3BPEKMBAHNE U YTHIIN3ALUS OTXO/10B, TEILUIO- U
SHEeprooOecreyeHrne, BOJOMOATOTOBKA, YIpPAaBICHHE MPOU3BOACTBOM. OCHOBHBIE TEXHOJIOTMYECKHE



KOMIIOHEHTHI - ChIPbE, BCIIOMOTraTe/IbHbIE MaTEPUAIIbl, OCHOBHOM U JOTOJHUTEIbHBIN TPOAYKT, OTXOBI,
SHEPTETUUYECKHE PEeCypChl, 000pyI0BaHUE U TPHOOPHI.

XUMHUYECKUI MPOLECC KAaK €IMHCTBO XUMHUYECKUX PEAKIIMI U ITPOLIECCOB MEPEHOCA TETUIOTHI,
Macchl M1 UMITYJIbCA.

TpeOoBanusi, NpeAbSBIAEMbIE K XHMHUYECKUM peakTopaMm. Kiaccudukamuss XUMHYECKUX
pEaKkTopoB.

MaremaTrueckue MOJEIN PEAKTOPOB.

PeakTopsl ¢ u1eanbHON CTPYKTYpOU ITOTOKA B U30TEPMUUYECKOM PEKUME.

TemmepaTypHble pPEXKUMBI pPa0OTHI PeakTOpoB. TeruioBas YCTOWYUBOCTh. ONTHUMAIIBHBIN
TEMIIEPATyPHbIN PEXKUM

CpaBHeHHE PEaKTOPOB C PANTUUYHBIMU THAPOJUHAMUYECKUMU U TEMIIEPATyPHBIMU PEKUMaMHU.

[IpoBeneHNE XMMHMKO-TEXHOJIOTMYECKUX IPOLECCOB B PEANBHBIX PpEaKTOpax. Y CTONYMBOCTH
paboThI peakTopoB. PeakTopsl Il CHCTEMBI ra3-KHIKOCTb, ra3-TBEPAOE, TBEPAOE-KUAKOCTh, TBEPIO0L-
TBEPAOE, KUAKOCTb-KUAKOCTh U MHOTO(a3Hble MPH HEKAaTATUTUYECKUX Mpoleccax. Katanutudeckue
peakTopsl. CBOMCTBA TBEPABIX KaTATU3aTOPOB M UX MPUTOTOBJICHHE. [[pOMBINITICHHBIN KaTaIu3.

Paznen 3. Xumuueckoe mpou3BOACTBO - XUMUKO-TexHoJornueckas cucrema (XTC).

Crpykrypa XTC. Xumuyeckoe Npou3BOJACTBO KaK XMMUKO-TeXHOIOornuyeckas cucrema. CocraB
XTC: anemMeHTbl, CBSI3U, NOJICUCTEMBI, - U UX peaju3alus B XMMHUYECKOM IPOU3BOJCTBE (IIPOLIECCHI B
anmaparax ¥ MallgHax, IOTOKH).

Onementsl XTC. Ux knaccuukanusi 1mo BUAY MPONECCOB W Ha3HAYCHHC (MEXaHWYECKHE,
TMJIPAaBIMYECKUE,  MacCOOOMEHHblE,  TEIUIOBbIE,  XHMHYECKHE,  3JEMEHThl  YIPaBIICHUS).
MHoro¢yHKIIMOHATEHBIE 3JIEMEHTHI.

Texnonornueckue cBsazu weMeHToB XTC (notoku). [locnenoBarenpHas, napaiesnbHas,
pa3BeTBJIEHHAs, TTOCIIEI0BATEIHLHO-00BOIHAs (Oaiiac), oOpaTHas (PEIHK).

Onucanne XTC. Bunbr mozaeneir XTC — kadecTBeHHBbIE (00OOIIEHHBIE) U KOJIUYECTBEHHBIC.
KayecTBeHHBIE MOJENIM — ONEPALlMOHHO-ONMMCATENbHBIE MOJENH, (YHKIMOHAJIBHBIE CXEMBI,
CTPYKTYPHBIE CXEMBI, OIEPATOPHBIE CXEMBbI, TEXHOJIOTMYECKHE CXEMBI, KOJMYECTBEHHBIC MOJEITH —
CHUMBOJIMYECKHE (QaHAINTUYECKUE), Tomosoruyeckue (rpadmpl), CTPYKTYpHble OJOK-CXEMbI, CETEBBIE.
Haznauenue, npuMeHeHHE ¥ B3aMMOCBSI3b MOJIETIEH.

Ananuz u cunmes XTC.

OcHoOBHBIE TIOJIOKEHUSI U orpeaenenus. CUCTEeMHBIM Toaxoa npu cuHTe3e u aHanmze XTC.
CaoiictBa XTC kak cucTeMsl.

Anamuz  XTC. Ilonarue, 3amau uW TIOKazarenud pe3yiapTaroB aHanmm3a XI1C TexHo-
SKOHOMHYECKHE MTOKA3aTeIM XUMUYECKOTO MPOU3BOICTBA. MaTepuanbHble U dYHEpreTHUECKHUe OalaHCHhI.
Anamu3  pabotocniocoonoctn XTC. Tlosinerme B XTC HOBBIX KaueCTBEHHBIX CBOWCTB, HE
XapakTEepPHBIX MJisi OTIEIbHBIX JJIEMEHTOB: B3aUMOCBA3AHHOCTh PEXKUMOB D3JIEMEHTOB, pPA3IHUUE
ONTUMATBHOCTH AJIEMEHTa OJJUHOYHOTO U B CUCTEME, YCTOWYMBOCTH M CYIIIECTBOBAHUE CTAIMOHAPHBIX
PEXKUMOB.

Cunre3 XTC. OcHoBuble 3Tanbl pazpabotku XTC. OcHoBHble koHUenuu cuHre3 XTC. Mx
CoJIep>KaHue U CIOCOOBI pean3aluy: TOTHOE MCIOIh30BAaHUE CHIPHEBBIX M YHEPTETHUECKUX PECYPCOB,
MUHHMH3AIHS OTXO0/I0B, ONITUMAJILHOE UCIIOJIb30BAHUE allliapaTyphl.

Tloocucmemul xumuyecko2o I’lpOMS‘@O()CWlGa.

IToncucrema BoaonoaAroToBkU. Boia kak Chlpbe M BCIOMOTATENIbHBIN KOMIIOHEHT XUMHUYECKOTO
npousBojicTBa. Mcrounuku Bonbl. Knaccudukanus 3arpsznenuit Boabl. [lokasarenu kadecTBa BOJBI U



MeToAbl UX ompeneneHus. [IpomblluieHHass BOAOMOAIOTOBKA: OCHOBHBIE CTAaUU U METOAbl OUHCTKHU
BOJBI OT mpuMecel. Opranu3zanusi B0O10000pOoTa Ha XUMUYECKOM MPEATPUATHH.

Oneprerudeckas noacucremMa XTC. IlorpeGieHue 3HEPruM Ha XUMHUYECKOM IPEANPUATHH.
OOmias xapakTepucTUKa W KiIacCHU(PHUKAIUS SHEPreTUYECKHX PECypCOB B XUMHUYECKOM TEXHOJIOTHH.
HcTouyHUKM »HHEPruM B XUMHUYECKOM IIPOM3BOACTBE. PallMOHATbHOE HCIIOJIB30BAHUE HHEPIHM.
Bropuunsie sHEpreTHUECKHE PeCypehl, UX KiIacCUPHUKAIUsA. DHEProTeXHOJOTHYeCKoe KOMOMHUPOBAHHE
B XUMUYECKOW TEXHOJIOTHH.

CoippeBas moacuctema XTC. Xapakrtepuctuka | KilacCHUKAIUsA ChIpbi. BTopuyHbIe
MaTepualibHble pecypchl. MeToapl oOorameHust >KUIKOTo, ra3000pa3HOr0 M TBEPIOTO CHIPHS
XUMHUYECKON MPOMBIIIIEHHOCTH. DroTaniMoHHOE oboraiieHne MUHEepalbHOro Chiphs. Ilokazarenu
mporecca o0oraieHusl.

Paznen 4. IlpoMbluieHHbIE XUMUYECKHE TPOU3BOICTBA.
Duepeemuueckue npoobremvl u nepepadbomrKa meepoo2o, HUOKo20 U 2a3000pa3zH020 MONIUBA

OOmme cBemeHust o TomuBe. KitaccMpUKamys TOIUIMBHO-YHEPTETUYECKUX PECYpPCOB.
TexHonornueckue xapakTepucTUku TOmIMB. COBPEMEHHOE COCTOSIHUE U MEPCIEKTUBBI SHEPreTHIECKON
npoOnemMpl. XuUMHUYECKash repepaboTka TBEPAOro TorwiMBa. [loJdykoKkcoBaHWE, Ta3U(HUKAIIHS,
rugpupoBanue. IlepepaboTka KXUAKOTO W Ta3000pa3HOro TtommBa (HepTH W HEPTEIPOMYKTOB,
MPUPOJHOTO U TOMYTHOTrO rasa). Bomopona. OCHOBBI 3HEPTOTEXHOJOTMHU. DHEProTEXHOJOTHYECKHE
CXEMBI HCIIOIH30BaHMSI TOTUIHB.

Texnonoeus cepﬂoﬁ Kucjiomsl U MUHepajlbHblx coneil

CaoiicTBa, mpuMeHeHHe U crnocoObl nomyueHus. [IpousBoactBo aByokucu cepbl. KoHTaKTHBIN
CIOCcO0 MoJTy4eHHs cCepHOM KUCIOThI. [Ipon3BOICTBO MUHEPANIBHBIX COJIeH U yI0OpEeHUH.

Hpous’eodcmeo amMmMuaKa u azomHuol Kucjiomai

CBsi3aHHBIM a30T U €ro 3HAYCHUC, MCTObI (1)I/IKCB.LII/II/I aTMOC(l)CpHOl"O a30Ta. HonyquHe
a3OTBOHOpOHHOﬁ CMECHU IJIs1 CHHTE3a aMMHaKa. CuHTe3 aMMHaKa. HpOPI?;BO)ICTBO a30THOM KHCJIOTHI.

Cunmesbl Ha OCHOBe OKCUOA YeNepood U 8000po0a

Oprannueckuii cuHTe3 yrieBogopoaoB. CunTes Meranosna. HoBble HampaBiieHUsI B pa3BUTUHU
MIPOU3BOJICTBA METAHOJIA.

Ilpu uzyuenuu mexHono2uu OCHOBHBIX XUMUUECKUX NPOOYKMOE 0EMOHCIPUPYEmcs NOCMpPOoeHUe
XTC KOHKpemHublX HpOU38OOCME U  OpP2AHU3AYUS NPOUECCO8 8  XUMUUECKUX peakmopax,
PaccmMampusaomcs nepcnekmugHble HanpasieHus 8 cO30anul MAai00mx00H020 NPOU3BOOCMEA.

Paccmompenue koHKpemubix XUMuyeckux npou3e00Ccme peKoMeHOyemcs npogooums 6
cnedyroujem nopsoke:

- HapOOHOXO3AUCMBEHHOE — 3HAYeHUe, Macumaodvbl Npou3eo0Ccmea  NpooyKma, e2o0
HazHayeHue u nompeobieHue,

- Buvibop cwipvs, xumuueckas cxema e2o nepepabomKu 8 KOHEUHblli NpOOYKm U
¢dynkyuonanvruasn cxema XTC;

- nocmpoenue u amanu3 QYHKYUOHANbHBIX HOOCUCTNEM HA OCHO8€ (QUUKO-XUMUYECKUX
OCHO8 NpoYecco8 8 HUX,

- annapamypHoe peuieHue OmOenbHbIX V3108 6 DPACCMAMPUBAEMOM NPOU3BOOCMEe,
OCHOBHble MeXHON02UYeCcKUe napamempbl NpoYeccos,;



- peuierue npoobiem IK0102udecKol 6e30nacHocmu npou38o00Ccmad;
- peanuzayus OCHOBHLIX KOHYenyuti nocmpoenusi 8bicokoaggexmusrou XTC.

5. Oopa3oBaTesibHbIE TEXHOJIOTUH

Metonuka mnpenoaaBaHus —AUCHMIUTUHBL  «OOmIas XUMHYECKas TEXHOJIOTHs» M pealu3alus
KOMIIETEHTHOCTHOTO  IIIXOJAa B H3JI0KEHUM M  BOCHPHUATUM Marepuanga IIpeayCMaTpuBaeT
UCIOJIb30BaHUE CICAYIOIIMX AaKTUBHBIX W HMHTEPAKTUBHBIX (OpPM TMPOBEACHHS TPYIIOBBIX,
UHIUBUAYAJIbHBIX, ayAUTOPHBIX 3aHATUH B COYETAHMM C BHEAyJUTOPHON paboTOll C IENbIo
(dbopMupoBaHUs U Pa3BUTHS NPOGECCHOHATBHBIX HABBIKOB 00Yy4aIOIINXCSI:

— MOATOTOBKA, MPEJICTaBICHUE U 00CYKIEHHE MTPE3CHTAII HA CEMUHAPCKUX 3aHATHUSX;

— OpraHu3alus U MpoBeJeHNE TEKYIIero KOHTPOJIs 3HaHu# B hopMe OJIaHKOBOTO TECTUPOBAHUS;

— MPOBE/ICHNE UHTEPAKTUBHBIX 3aHATHH 1O IPOLEAYPE NOArOTOBKH K MHTEPHET-TECTUPOBAHUIO
Ha caiiTax: i-exam.ru, fepo.ru;

— HCIONB30BaHME HMHTEPAKTUBHBIX (OPM TEKyIIero KOHTPOJs B (GopMe ayauTOPHOTO U
BHEAYJUTOPHOI'O UHTEPHET-TECTUPOBAHHUS;

VY nenpHBIN Bec 3aHATHH, MPOBOAMMBIX B HHTEPAaKTHUBHBIX (pOpMax, ompeesieH IIIaBHOM LEbI0
0o0pa3oBaTeNnbHON MIPOrpaMMbl, OCOOEHHOCTHIO KOHTHMHTEHTa OOYYaloIIUXCS U  COAEpNKAHHEM
muenuIuIneel  «OOmasT XUMUYECKass TEXHOJOIHWSI» M B ILEJIOM 10 AUCHUILIMHE cocTasiaster 50%
ayTUTOPHBIX 3aHATUNA.  3aHATHS  JIEKIMOHHOro Tuma cocTaBisiioT 50% oT o6beMa ayauTOPHBIX
3aHATHH.

6. OueHovHbIe cpeacTBA AJIsl TEKYLIEr0 KOHTPOJIS yCIIeBaeMOCTH, IPOMEKYTOYHOM
aTTecTAlMHU M0 UTOraM OCBOEHMS TUCHUILIUHBI M Y4eOHO-MeTOIN4eCcKoe odecreyeHne
CaMOCTOSITE/IbHOI padoThI CTYIEHTOB.

Texymuit KOHTPOJb YCTIEBAEMOCTH MPOBOISTCS IO CIEAYIOIINM KPUTEPHSIM:

- 3aIllMTa Pe3yIbTaTOB BHIMIOJIHEHHS 3a/IaHUN JOMAIIHUX KOHTPOJIBHBIX padoT;

- BBITIOJTHEHUE KOHTPOJIBHBIX PaboT.

OO0pa3ipl JOMAIIHUX KOHTPOIBHBIX Pa0OT, TECTOBBIX 3a/laHUI, KOHTPOJIBHBIX pabOT AJs
TEKYIIEro KOHTPOJISI, BOIIPOCOB JIJIsl TOATOTOBKHU K 9K3aMEHY, YK3aMEHAI[MOHHBIX OMJIETOB, TPUBEICHBI
B [Ipunoxennn 2.

6.1. @oH1 OLIEHOYHBIX CPEACTB IJIA MPOBeAeHHs MPOMEKYTOUHOI aTTeCTAlNU
o0yvyarumuxcst Mo JUCHUIIMHE (MOYJIIO).

6.1.1. IlepeyeHb KOMIETEHIINI C YKa3aHUEM STAroB UX (OPMHUPOBAHHUS B MPOLIECCE OCBOCHUS
0o0pa30BaTeabHOM MPOrpaMMBI.
B pesysnbrare 0CBO€HUS IUCHUILTUHBI (POPMHUPYIOTCS CIEAYIOIINE KOMIIETECHIIUHU:

Kon B pe3yabTare ocBoeHusi 00pa30BaTeJbHONH NMPOrpaMMbl 00y4aKOLIUICSA
KOMIIETCHIIUH | 10JIZKeH 00J1a1aTh

I1K-15 CITOCOOHOCTHIO MPOEKTUPOBATH TEXHOJIOTUUECKHE MPOIIECCHI (B COCTaBE
ABTOPCKOI'0 KOJIJIEKTHBA), B TOM YHCJIE C UCIOJIb30BaHUEM
ABTOMATHU3UPOBAHHBIX CUCTEM ITOATOTOBKHU ITPOU3BOACTBA

[1K-16 CIIOCOOHOCTBIO MTPOBOAUTH MATEMATHUECKOE MOJICIIUPOBAHHUE OTICTHHBIX
CTaJIU ¥ BCETO TEXHOJIOTUYECKOTO MPOIIECCa, C UCIOIb30BAHUEM
CTaH/IAPTHBIX IMAKETOB aBTOMATU3UPOBAHHOTO pacueTa v MPOCKTHPOBAHUS




B nporiecce ocBoeHust 00pa3oBaTeNbHON MPOTrpaMMBbI JaHHBIE KOMIIETEHIIMH, B TOM YHUCIIE UX

OTACIbHBIC KOMIIOHCHTHI, (bOpMI/Ip}IIOTCH IIO3TAITHO B XO4€ OCBOCHUA 06y‘IaIOH_II/IMI/ICSI JUCHHUIIINH

(Momymeit), pakTHK B COOTBETCTBUH C YUCOHBIM TUTAHOM M KAJICHJAPHBIM rpaguKOM y4eOHOTO

nporiecca.

6.1.2. OnucaHue nokKasatesei U KpUTepUeB OLLEHMBAHUA KOoMNeTeHU M, popmMmupyembiX MO UTOram OCBOEHUA

AVcuMNAnHbI (MogyNna), onucaHue WKan oLeHUBaHUA.

MNokasaTenem oLeHMBaHMA KOMMNETEHLMNI HA PA3IMYHbIX 3Tanax MXx GOPMUPOBAHUA ABNAETCA AOCTUKEHMUE

0b6yyaloLWMMNCA NAAHUPYEMbIX PE3Y/IbTAaTOB 0BYyYeHUA No AUcLMNANHE (MOAYAI0).

ITK-15 - cnocoOHOCTh MPOEKTUPOBATH TEXHOJIOTUYECKUE MPOIIECCHI (B COCTaBE aBTOPCKOTO KOJUIEKTHBA),

B TOM YHCJIC C UCIIOJIb30BAHUCM aBTOMATU3UPOBAHHLIX CUCTEM IIOATIOTOBKH IIPOHU3BOACTBA

Kpurepun onenuBanus

IHoka3zarTennb
2 3 4 5
3HATh: OO6yuaronuiics OOyuarouuiics OOyuaromuiics Obyuarommiics
JIEeMOHCTPHUPYET JIeMOHCTPHUPYET JIEMOHCTPHPYET JIEeMOHCTPHPYET
OCHOBHbIE
MIOJTHOE OTCYTCTBHE | HETIOJIHOE YaCTUYIHOE MIOJTHOE
MPUHIUITBL
WJIA HEIOCTaTOYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
OpTaHu3aIH . ..
_" | cooTBercTBHE CIIEAYIONIMX 3HAHUW: | CIIEIYIOIINX CIIEAYIOIINX 3HAHUN:
XUMHAYECKOH =
MIPUHIUIIOB OCHOBHBIE IPUHLIUIBI | 3HAHUH: OCHOBHbIE
TEXHOJIOTHUH,
OpraHu3aIH OpraHu3aIu OCHOBHbIE MPUHIUITBL
He(TEXUMHH .
XUMHUKO- XUMUYECKOH HOPUHIUITBI OpraHu3aIH
" .
TEXHOJIOTUYECKOTO | TEXHOJIOTHH, OpraHu3aIu XUMHUYECKOH
OMOTEXHOJIOT .
MIPOU3BOJICTBA HEePTEXUMHUH U XUMHAYECKOH TEXHOJIOTUH,
WU; METOJIBI X
OMOTEXHOJIOTHH; TEXHOJIOTHH, HEPTEXUMHH U
OLIEHKH 3TUX
Jlonyckarorcst He(TEeXUMHUH U OMOTEXHOJIOTHH;
MIPOU3BOJICTB .
3HAYUTEIbHBIC OMOTEXHOJIOTHH; | METOMIBI OIICHKH
17870'¢
. OLIMOKH, POSIBIIIETCS | HO IOIYCKAIOTCS | 3TUX NPOU3BOJACTB U
BO3/ICHICTBHUE -
HEI0CTaTOYHOCTh HEe3HAUMTENbHBIE | UX BO3JeiicTBHE Ha
Ha .
3HaHUM, 1O psLy OLINOKH, OKpY>KaroIIyro
OKPYXato .
PyAKaioly noKaszartesei, HETOYHOCTH, cpeny, cBOOOJHO
10 cpeny .
o0yJaromuincs 3aTpyAHEHUS oTnepupyeT
WCTIBITBIBACT MOJTb30BaHUN pHOOpPETEHHBIMU
3HAYUTEIbHBIC HOPMATHBHBIMH | 3HAHUSMHU.
3aTpyAHEHUS MPH JTOKYMEHTaMHU

ONEPUPOBAHUH
3HAHUSIMU TIPH UX
IIEPEHOCE Ha HOBBIE
CUTYalLlUH.




yMeThb: OOyuarommuiicst He OO6yuaromuiics OO6yuarontuiics OOyuaronmiics
yMEeT WU B JIEMOHCTPHUPYET JIEMOHCTPHUPYET JEMOHCTPHPYET
MIPOU3BOJIUTH .
5 HEJI0CTaTOYHOU HETIOJTHOE YaCTUYIHOE MOJTHOE
BbI0O
P CTETICHH yMEeT COOTBETCTBHE COOTBETCTBUE COOTBETCTBUE
ammapara u .
P BBINOJIHATh PACUEThl | CICAYIOIIUX YMCHUN: | CICTYIOLINX CIICAYIOIINX
paccUYMTHIBATH . ..
TEXHOJIOTHYECKUX BBITTOJIHAT PACUeThl | YMEHHIA: YMEHUH:
TEXHOJIOTUYEC
apaMeTpoB TEXHOJIOTHYECKUX BBITOJIHATH
KHe MIPOU3BOJIUTH BEIOOD
XHUMHUKO- MapaMeTpoB XMMHUKO- | pacueTsl
napameTpsbl amrmapara u
TEXHOJIOTUYECKOTO | TEXHOJIOTHMYECKOTO TEXHOJIOTHIECKUX
nporecca ¢ BBITOJIHATH PAaCUeThl
pot nporiecca nporecca apamMeTpoB p
y4eTOM TEXHOJIOTUIECKUX
XUMHUKO-
eamn3am OITyCKAIoTCA apamMeTpoB
p 1 Jony TEXHOJIOTHYECKOT P p
3aJa4 YHEPTro- 3HAYUTEIbHbIC XUMHKO-
0 Tporiecca
u OLITHOKH, TIPOSIBIICTCSI TEXHOJIOTUIECKOTO
5 YMenus
ecypcocbepe HEIOCTaTOYHOCTh nporiecca
pecyp P A N OCBOEHBI, HO pott
KCHUS YMEHUH, 10 sy OLIVCKAOTCS
. Aomy CB0ob6oIHO
TIOKA3aTCIICH, HE3HA4YUTECIbHbIC
. I OIIEPUPYET
oOyuaromuiics OLIHGKI
J pUOOPETEHHBIMU
WCTIBITHIBACT
HETOYHOCTH, YMCHHAMH,
3HAYUTEIbHbIC
SATPYMHCHUA IIPU | iy pviensteT ux B
3aTpyAHEHUS MIPH
AHAITUTHYECKUX CHT
yausx
OTIepUPOBAHUHT
onepautmsix, MOBBITIIEHHON
YMEHUSIMH TIPH UX .
TIEPEHOCE YMEHUHA | (1105 HOCTI
NepeHoce Ha HOBBIE
Ha HOBBIE,
UTYallUH.
cutTyall HECTaHapTHHIE
CHUTYAIIHH.
BJIAJETh: OOyuarommuiics He OO6yuaromuiics OO6yuaromuiics OOyuatomuiics B
BJIaJIeeT WIK B BJIaJIeeT METOJaMU YaCTUYHO MIOJTHOM 00beMe
METOAaMHU .
HEIOCTaTOYHOU KOMIIBIOTEPHOTO BIIQJICET BJIaJIeeT METOAaMHU
OIpeJIeIEHUs
CTETICHH BIIaJICeT MO/JICITUPOBAHUS METOJaMHU KOMIIBIOTEPHOTO
ONTUMAJTBHBIX
METOIaMHU XUMHUKO- KOMITBIOTEPHOTO | MOJICTTMPOBAHUS
u
KOMITBIOTEPHOTO TEXHOJIOTUIECKUX MOJICIUPOBAHUS | XUMHKO-
parroHaTBHBI
MO/JISITUPOBAHUS MIPOIIECCOB B XUMHUKO- TEXHOJIOTUIECKUX
X
XUMHUKO- HETOJIHOM 00beMe, TEXHOJIOTUYECKUX | MPOLIECCOB,
TEXHOJIOTHYEC
TEXHOJIOTUYECKUX JIOMyCKAI0TCS MPOLIECCOB, CBOOOTHO
KHX PEKUMOB
5 MIPOIIECCOB 3HAYUTENbHbIC HaBBIKM OCBOEHBI, | IPUMEHSET
aboTbI
p OLIMOKH, TPOSIBIIIETCS | HO JIOMYCKAIOTCS | TOJY4YEeHHBIE
o0opynoBaHu
HEI0CTaTOYHOCTh HE3HAYNTEIIbHBIC | HAaBBIKH B CUTYAITHIX
; METOAAMHU .
BJIQJICHNS HABBIKAMH | OIIHOKH, TTOBBITIIEHHON
aHanm3a .
0 psIy MOKa3aTesei, | HETOYHOCTH, CIIO’KHOCTH.
3¢ heKTUBHOC .
OOyuatonimiics 3aTpyAHEHUS MPU
™
WCTIBITHIBACT AHATUTUYECKUX
(G YHKIIMOHUPO
3HAYUTEIbHbIC orepanusx,
BaHUS
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XUMHYECKHUX,
Herexumuue
CKHX H
OMOXNMUYECK
Hux
MIPOU3BOJICTB

3aTpyAHECHUS IIPU
IIPUMEHEHHUH HAaBBIKOB
B HOBBIX CUTYalUsX.

IIEPEHOCE YMEHUU
Ha HOBBIC,
HECTaHJIapPTHBIE
CUTYallUH.

IIK-16 - cnocoOHOCTh MPOBOAUTH MAaTEMaTHUECKOE MOJICTUPOBAHHIE OTJCIBHBIX CTAJAUN M BCETO

TCXHOJOTHUYCCKOI'0O MMpouecca, C UCII0JIb30BAHUEM CTAHAAPTHLIX IMTAKCTOB daBTOMATU3UPOBAHHOT'O pacycTa 1

MIPOSKTUPOBAHUS
3HATH: OO6yuarommiics OO6yyarommiics OO6yuaromumiics OObyuarommiics
o JEMOHCTPHUPYET JEMOHCTPHUPYET JIEMOHCTPHUPYET JE€MOHCTPUPYET
CHOBHbIE
MIOJIHOE OTCYTCTBUE | HEMOJHOE YaCTUYHOE IIOJIHOE COOTBET-
TIPUHITATIBI
WIN HEAOCTATOYHOE | COOTBETCTBUE COOTBETCTBUE CTBUE CIEAYIOMUX
MOJICIIUPOBAH .. N
COOTBETCTBHUE CIICTYFOIIUX 3HAHUM: () (913% 0111704 3HAHWI:
Hsi, OCHOBHEIE ..
() (913% 0111704 3HAHUU:
KOHCT 15071 . - OCHOBHBIE OCHOBHBIE
pyxn 3HAHWIL:
obopynoBaHu TIPUHITAITHI OCHOBHBIE TIPUHITHAITHI
au OCHOBHbBIE MOJICTTUPOBAHUS, TIPUHIIATIBI MOJICTTUPOBAHUS,
WHXCHEPHBIX | TIPUHIIATIBI OCHOBHBbIE MOJICTTUPOBAHUS, | OCHOBHBIC
COOPY)KCHHH | MOJCIIUPOBAHUS, KOHCTPYKIIUU OCHOBHBIE KOHCTPYKIIUN
OCHOBHBIE o0opynoBaHus U KOHCTPYKIIUU o0opynoBaHuUs U
KOHCTPYKLIUU WHKEHEPHBIX 000py/lOBaHUs U | MH)KEHEPHBIX
o0opynoBaHus U COOPYXKEHUI WH)XCHEPHBIX COOPY>KEHHUIA,
WHXEHEPHBIX COOPYKECHHIH, CBOOOHO
. OIYCKAIOTCS
COOPYKEHHI Homy OTepUpyeT
3HAYNATEJILHBIE HO JOIYCKAaroTCs
sony PUOOPETEHHBIMU
OIIMOKHU, MPOSBISETCS | HE3HAUUTETIbHBIC
3HAHUSIMHU.
HETOCTATOYHOCTD OIIINOKH,
3HAHUH, 110 PSITY HETOYHOCTH,

ImoKa3aTeliei,
oOyyJaromuics
HUCIIBITBIBACT
3HAYUTCIIBHBIC
3aTpyaHEHUS TPU
ONEepUPOBAHUU
3HAHUSAMU TP UX
MEpEeHOCe Ha HOBbIE
CUTYyaIUH.

3aTPYyIHEHUS MIPU
AHAITMTHYECKUX
onepanusx.
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yMeThb: OOyuarommuiicst He OObyuarouuiics OO6yuaroniuiics OOyuaronmiics
yMeeT WIH B JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET
MIPOU3BOJIUTH .
5 HEJIOCTaTOYHON HETI0JTHOE JaCTHYHOE HOJTHOE
BbI0O
P CTENCHU yMEeT COOTBETCTBHUE COOTBETCTBHE COOTBETCTBHE
ammapara u ..
paccunTHIBaTH CIICYIOINX YMEHUI: | CIeXyIOmuX CIIETYIOLITNX
paccunTHIBATH . ..
TEXHOJIOTHYECKUE paccYuTHIBaTH YMEHUIL: YMEHUH:
TEXHOJIOTH4ec
napameTpsl TEXHOJIOTUYECKUE paccyuTHIBATH paccYuTHIBATH
Kue
mporiecca C yueToM | mapaMeTpsl porecca | TeXHOJOTHYECKHE | TEXHOJIOTHYECKHe
napameTpsbl
p P peanu3aiuu 3aaa4d C YUYETOM peajH3aliy | ImapameTpbl napameTpsl
npolecca ¢
pot SHEpro- u 3aj1a4d SHEPro- u mporecca ¢ nporiecca ¢ yueToM
eToM
ya pecypcocOepekeHus | pecypcocOepeKeHnuss | y4eToM peanu3anuy 3a1aq
peanu3anum
peanu3anyy 3a/1a4 | SHEpPro- u
3a7a4 3HEPro- Homyckatorcst
SHEPro- u pecypcocOepexeHust
u 3HAYUTEIIbHBIC
pecypcocoepexer | CBOOOIHO
pecypcocOepe OLIMOKH, IPOSIBIISIETCS
usl. orepupyer
KEHUS HEJI0OCTaTOYHOCTh
B PUOOPETEHHBIMU
YMEHHI, 110 psiLy YMmenus
| YMEHUSIMH,
NIOKa3aTene, OCBOEHBI, HO
. B PUMEHSET UX B
oOyJaromuics OITYCKarOTCS
yHaom sony CHUTYaIHIX
UCTIBITHIBACT HEe3HAYUTEIbHbIE .
MOBBIIICHHON
3HAYHUTEIbHBIC OLINOKH,
CJIOYKHOCTH.
3aTpyIHEHUS TIPH HETOYHOCTH,
ONepUpPOBAHUU 3aTpyAHEHUs MIPH
YMEHUSAMH NIPH UX aHATUTHYECKUX
HepeHoce Ha HOBbIE orepanusx,
CUTYalHH. nepeHoce yMeHHH
Ha HOBBIE,
HECTaHapTHHIE
CHUTYAIIHH.
BJIAJETh: OOyuarommuiics He OO6yuatronuiics OO6yuaromuiics OOyuatomuiics B
BJIAJICeT WIH B BJIaJiceT METOAaMU YaCTUYHO BIIAJICET | TIOJHOM 00beMe
METOAaMHU .
A HEI0CTaTOYHOU oTpeieeHus MeTOoZaMU BJIaJIeeT METOAaMU
oTpeJIeIeHUs
CTETICHH BIIa/ICeT ONTUMAITEHBIX U OTIpeIeIeHuUs OTIpeIeIICHUS
ONITUMAJIBHBIX
METOJaMHU panroHaIBHBIX ONTUMAIIGHBIX U | ONTHUMAJIBHBIX U
u
OTIpeIeIICHUS TEXHOJIOTUIECKUX parnroHaTBEHBIX panroHaIBHBIX
panroHaIbHBI
ONITUMAITEHBIX U PEKUMOB PaOOTHI TEXHOJIOTHUYECKUX | TEXHOJOTHUECKUX
X
panroHaIbHBIX 000pyI0BaHUS; PEKUMOB pabOTHI | PEKUMOB PAOOTHI
TEXHOJIOTHYEC
TEXHOJIOTUYECKUX METOJIJaMH aHaJIN3a 000pyI0BaHUS; 000pyIOBaHUS;
KHX PEKUMOB
PEKUMOB PabOTHI 3P PEKTUBHOCTH MeTOoZaMU METOAAaMHU aHaJIN3a
paboThI )
000pyI0BaHUS; (GYHKIMOHMPOBAHUS | aHAIM3a 3P HEKTUBHOCTH
obopynoBaHu
METOJIaMH aHAJIM3a | XMMHUYECKHUX, 3¢ GeKTUBHOCTH | GYHKIMOHUPOBAHUS
; METOAAMHU
s dexTuBHOCTH HeprexuMuuecknx U | GYHKIMOHUPOBAH | XUMHUYECKUX,
aHaIn3a
(YHKIIMOHUPOBAHUS | OMOXUMHYECKHUX Ul XUMAYECKUX, | HEPTEXHMHUECKHUX U
3¢ heKTUBHOC
XMMHYECKHX, POU3BOACTB HedTexummuyec- OMOXMMUYECKUX
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M
(hYHKIIMOHUPO
BaHUS
XUMHAYECKHX,
Herexumuue
CKUX H
OMOXMMHYECK
ux
MIPOU3BOJICTB

He(TEXUMHUECKUX
1 OMOXUMHUYECKUX
MIPOU3BOJICTB

OO0yygarommiics
UCIIBITBIBACT
3HAYUTEIIbHbIC
3aTPyJHEHUS [TPU
NPUMEHEHHUN HABBIKOB
B HOBLIX CUTYyallUAIX.

KUX U
OMOXHMHUYECKHX
IIPOU3BO/ICTB,
HAaBBIKA OCBOECHBI,
HO JIOITYCKAIOTCS
HE3HAYUTENIbHEIE
OIIIMOKH,
HETOYHOCTH,
3aTpyaHEHUS TPU
AHAIIMTUYECKUX
oreparusx,
HepeHoce YMEHHIA
Ha HOBBIE,
HECTaHIapPTHBIC
CUTYaIlUH.

MIPOU3BO/ICTB,
CcBOOOIHO
MPUMEHSIET
MOJy4YECHHBIE

HaBBIKU B CUTYyaIUsAX
MMOBBIIIICHHOM
CIIOXKHOCTH.

B mponecce

nporecca.

OCBOEHHUA 00pa3oBaTelbHOI MpPOrpaMMbl JaHHbIE KOMIIETEHIIMH, B TOM 4YHCIIE HX
OTJENbHbIE KOMIIOHEHTHI, (POPMHUPYIOTCS MOITAMHO B XOJ€ OCBOCHHUS OOYYAIOIIMMHUCSA TUCIUILUIUH
(Momyneil), IpakTHK B COOTBETCTBUM C Y4YEOHBIM IUJIAaHOM W KaJeHJIApHBIM TpaduKkoM Y4eOHOro

6.1.2. Onucanne noka3aresjied 1 KpUTepHeB OLICHMBAHUS KOMIIeTeHINH, GOPpMHUPYyeMBbIX 110

HTOraM OCBOCHUSA JHCHMUIIIMHBI (MOIly.]'[ﬁ), ONMMCaHHE IKAJ ONCHUBAHUA

ITokazaTeneM oleHMBAaHUS KOMIIETCHLMH Ha Pa3JIMYHBIX 3TAallax HX q)OpMI/IpOBaHI/IH ABJIACTCA

JAOCTHIKCHUC O6y‘IaIOH_II/IMI/IC$I IUIaHUPYCEMBIX PE3YJIbTATOB O6y‘{eHI/I$I MO JUCIHUITIIMHE (MO,I[YJ'IIO).

IIxane! olleHUBaHUS Ppe3yJIbTaTOB HpOMe)KyTO‘-IHOI\/'I aTTCCTallu U UX OIMHCAHHUC!

IK-15 - cnoco6HOCTh MPOEKTUPOBATH TEXHOJOTUUECKHE MPOIECCHI (B COCTABE aBTOPCKOTO KOJUIEKTHBA),

B TOM YHUCJIC C UCITIOJB30BAHUEM aBTOMATH3UPOBAHHBIX CUCTEM ITOATOTOBKHU ITPOU3BOACTBA

Kpurepun onenuBanus

IToxa3sarenn
2 3 4 5

3HATh: OO6yuaromnumiics OO6yuaromuiics OO6yuaromuiics OOyuaronmiics

JI€MOHCTPHUPYET JI€MOHCTPHUPYET JI€MOHCTPHUPYET JIE€MOHCTPHUPYET
OCHOBHEIC

MIOJTHOE OTCYTCTBHE | HETIOJIHOE YaCTUYHOE MOJTHOE
TPUHIIMITBI

VI HEIOCTaTOYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
OpraHu3aIH . ..

COOTBETCTBHE CIIEAYIOIIMX 3HAHUN: | CIIeIYIOIIUX CIIEAYIOIINX 3HAHUH:
XUMHAYECKOMH -

NPUHIIAIIOB OCHOBHBIC TIPUHIUIGI | 3HAHUI: OCHOBHBIE
TEXHOJIOTUH,

OpraHM3aLNH OpraHHU3aLIH OCHOBHBIE HPUHIIHIIBI
HEPTEXUMHUU .

XHMHKO- XMMHYECKOMN TPUHINIIBI OpraHHM3aLuH
" N

TEXHOJIOTUYECKOTO | TEXHOJOTHUH, OpraHHU3aALIH XMMHYECKON
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OMOTEXHOJIOT | MIPOU3BOJICTBA HEe(PTEXUMHUH U XUMUAYECKOH TEXHOJIOTUH,
UM, METO/IBI OMOTEXHOJIOTHY; TEXHOJIOTUH, HeTEeXUMHUH U
OLICHKH 3THX Jomyckarorcs HedTexumun u OMOTEeXHOJIOTNH;
POU3BOCTB 3HAYNTEIbHbIC OMOTEXHOJIOTHH; | METOJbI OLICHKU
U UX OLIMOKY, IPOSIBIISICTCS | HO JOMYCKAIOTCSA | 9TUX MPOU3BOICTB U
BO3/ICHCTBHE HEI0CTaTOYHOCTh HE3HAUUTENbHBIE | MX BO3JIEHCTBHE HA
Ha 3HaHUH, MO ALY OIINOKH, OKPYXKAIOIIYIO
OKpY>KaroIry MoKa3aTese, HETOYHOCTH, cpeny, cBoOOIHO
10 cpey o0yyaromuincs 3aTpyAHEHUS ornepupyer
UCTIBITHIBACT MOJIb30BaHUU pUOOpPETEeHHBIMU
3HAYUTEIbHbIC HOPMAaTHBHBIMU | 3HAHUSIMH.
3aTpyJHEHUS MPH JTOKyMEHTaMH
OIIEPUPOBAHUH
3HAHHUSAMHU TIPH UX
nepeHoce Ha HOBBIE
CHUTYyalUH.
yMeTh: OOyuaromuiics He OOyuarouuiics OO6yuarouuiics Obyuaromuiics
yMeEeT WM B JIEeMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPHPYET
MIPOU3BOJIUTH .
5 HEJIOCTaTOYHON HETIOJTHOE YaCTHYHOE MOJTHOE
BBI0O
P CTENCHU yMEeT COOTBETCTBHE COOTBETCTBUE COOTBETCTBHE
ammapara u o
P BBITIOJIHATE PAacUeThl | CIEAYIOIINX YMEHHAN: | CIETYIOIINX CIIEAYIOIINX
paccuuTHIBATH . ..
TEXHOJIOTUIECKHUX BBITIOJIHAT PACUYEThl | YMEHHIA: YMEHUH:
TEXHOJIOTHYEC
apaMeTpoB TEXHOJIOTHIECKUX BBITIOJTHATH .
KHe MIPOU3BOJIUTH BHIOO
XHUMHUKO- MapaMeTpoB XMMHUKO- | pacueTsl P A p
napameTpsl amrmapara u
TEXHOJIOTHYECKOTO | TEXHOJOTHYECKOTO TEXHOJIOTUYECKUX
mporecca ¢ BBITIOJIHSATH PAaCUeThI
npoiiecca nporecca napaMeTpoB
y4eTOM TEXHOJIOTUIECKUX
XUMHUKO-
eaT3aIm OITyCKArOTCS apaMeTpoB
p 1 Jony TEXHOJIOTUYECKOT pametp
3ajJ1a4 YHEpro- 3HAYUTENbHbIE XMUMUKO-
o p 0 Tporecca
u OLIMOKH, POSIBIISETCS TEXHOJIOTHYECKOTO
6 YMenus
ecypcocOepe HEI0CTaTOYHOCTh npoiiecca
pecyp P 2 N OCBOEHBI, HO pott
KEHUs MEHHH, 1O psI
y i up Ay JIOITyCKAIOTCA CB06OIHO
MoKa3aTese,
HE3HAYNTEIIbHBIC
. orepupyer
oOydJaroruiics .
0 J PUOGPETEHHBIMH
WCTIBITBIBACT
HETOYHOCTH, yYMEHHUSMH,
3HAYUTEIbHBIC
3aTpyMHCHWA TIPH | ipppvienster ux B
3aTPY/HCHHA HpH AQHATUTUYECKIX
e CUTYaIHsIX
OTIepUPOBAHUU 5
onepanmsx, HOBBIIEHHON
YMEHUSIMH MIPH UX .
TIEPEHOCE YMEHUHN | (1105 HOCTIL

IIEpPEHOCE Ha HOBBIE
CUTYalUH.

Ha HOBEIE,
HeCTaHJAapTHBIE
CUTYaI1H.

14




BJAaA€CTh:

METOJIaMU
OTIpeIeIICHUS
ONTUMAJTHHBIX
u
paloHaIbHbI
X
TEXHOJIOTHYEC
KHX PEKUMOB
paboThI
obopymoBaHu
sI; METO/IaMHU
aHaim3a
a¢ddexTuBHOC
™
(GYHKITMOHUPO
BaHUs
XUMHYCCKHX,
HepTEXUMHIUYE
CKUX H
OMOXUMUYECK
ux
MIPOU3BOJICTB

OOyuaromuiics He
BJIAJCET WK B
HEIOCTAaTOYHOMU
CTEIEHH BIaJEET
METOJaMU
KOMITBIOTEPHOTO
MOJICIUPOBAHUS
XHAMHKO-
TEXHOJIOTHYECCKUX
MPOLIECCOB

OOyyvarormmiics
BJIaJIEET METOAAMU
KOMITBIOTEPHOTO
MOJICTTUPOBAHUS
XHUMHKO-
TCXHOJIOTHUYCCKUX
MIPOIICCCOB B
HEIIOIHOM 00BEME,
JIOMYCKAIOTCS
3HAYUTCJIIBHBIC
OIIMOKH, MPOSBIISACTCS
HEI0CTATOYHOCTD
BJIaJICHHUST HAaBBIKAMH
IO Psily MOKa3aTenei,
OO6yuarommiics
HCIIBITHIBACT
3HAYUTCIIBHBIC
3aTPyAHCHUS IPU
MIPUMEHEHHH HABBIKOB
B HOBBIX CUTYAaIIHSIX.

OO0yyvarormmiics
YaCTUYHO
BJIaJICCT
METO/IaMHu
KOMITBIOTEPHOT'O
MO/JICIIUPOBAHUS
XUMHUKO-
TEXHOJIOTHYECKUX
MIPOIIECCOB,
HaBBIKM OCBOCHBI,
HO JIOIYCKAIOTCS
HE3HAYUTEIIbHbIE
OIIINOKH,
HETOYHOCTH,
3aTPYAHCHUS MIPH
AHATTUTHYECKUX
orepanusx,
IIEPEHOCE YMEHUU
Ha HOBBIC,
HECTaH/IapTHBIC
CHUTYAIIHH.

OOyuarommuiics B
IMOJIHOM 00BbeMe
BJIaZiee€T METOJAMU
KOMITHIOTEPHOTO
MOJICITMPOBAHUS
XHAMHKO-
TEXHOIOTHYECKUX
MPOIIECCOB,
cBOOOJIHO
MPUMCHSIET
MOJTYYCHHBIC
HABBIKU B CUTYaIUIX
MMOBBIIIEHHOM
CJI0’KHOCTH.

IIK-16 - cnocoOHOCTh MPOBOANTH MaTEMaTHUECKOE MOJICTUPOBAHHE OTJEIBHBIX CTAJUN M BCETO
TEXHOJIOTMYECKOT0 MPOLECCa, C UCIIOJIb30BaHUEM CTAaHAAPTHBIX IAKETOB aBTOMAaTU3UPOBAHHOTO pacyeTa v

MIPOEKTUPOBAHUS
3HATh: OOyuaromiics OO6yuatronuiics OO6yuaromuiics OOyuarommiics
o JI€MOHCTPHPYET JIEMOHCTPHUPYET JI€MOHCTPHUPYET JI€MOHCTPHUPYET
CHOBHBIC
MOJTHOE OTCYTCTBHE | HEMOJIHOE YaCTUYHOE MIOJTHOE COOTBET-
MIPUHIUITBL
WJIA HEJIOCTaTOYHOE | COOTBETCTBUE COOTBETCTBHE CTBHE CIICAYIOIINX
MO/JICIUPOBAH .. .
COOTBETCTBHE CIICAYIONINX 3HAHUWA: | CIEIYIOIINX 3HaHWI:
usi, OCHOBHBIE .
CIIETYIOIITHX 3HaHUM:
KOHCT uu . - OCHOBHBI HOBHBI
OHCTPYKI] SHAHMIL: OCHOBHBIE OCHOBHBIE
00opyIoBaHU TIPUHITATTBL OCHOBHEIE TIPUHITUTIBL
L7 OCHOBHEIC MOJICITMPOBAHMS, MPUHITUTIBI MOJICITMPOBAHMUS,
WH)KCHEPHBIX | MPUHIINATIBI OCHOBHBIC MOJICIMPOBAHUS, | OCHOBHEIC
COOpPYXKEHHH | MOJICIIMPOBaHUS, KOHCTPYKIIUU OCHOBHEIE KOHCTPYKIIUU
OCHOBHbIE 000py10BaHUs U KOHCTPYKIIUU 000py0BaHUS U
KOHCTPYKLIUU MH)KEHEPHBIX 00OpYJIOBaHUS U | MHKCHEPHBIX
000py0BaHUS U COOPYKECHUM MH)XEHEPHBIX COOPYKEHHU,
WHXCHEPHBIX COOPYKCHHI, cBOOOIHO
OITYCKaIOTCS
Homy onepupyer
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COOPYKEHUU 3HAYUTEIbHBIE HO JIOMTYCKAIOTCSL | TPUOOPETEHHBIMU
OIIMOKH, IPOSIBIIICTCS | HE3HAYUTEIbHBIC | 3HAHUSMHU.
HEI0CTaTOYHOCTh OLINOKH,
3HaHWH, TI0 Py HETOYHOCTH,
noKazareJei, 3aTpyAHEHUS MIPH
oOyyaromuics AHATTUTUYECKUX
UCIIBITHIBACT ornecpanusiax.
3HAYUTCJIbHBIC
3aTPYAHEHUS IIPU
OIIEPUPOBAHUU
3HAaHUSIMH [IPH UX
NIEPEHOCE HAa HOBBIC
CUTYAIIHH.
yMeTh: OO6yuaromuiicst He OOyuarommiics OO6yuarommiics OOyuarommiics
yMeEET WIH B JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
MPOU3BOJAUTH .
5 HEI0CTaTOYHOU HETIOTHOE YaCTUYIHOE MOJTHOE
BBIOO
P CTEIICHH YMEEeT COOTBETCTBUE COOTBETCTBHE COOTBETCTBHE
amrmapara u ..
paccYMThIBATh CJICAYIONIMX YMCHHMA: | CICAYIOIINX CIICAYIOIINX
pacCuUUThIBATh o, o
TEXHOJIOTUYCCKUE paccUYMTHIBATh YMEHUIL: YMCHUH:
TEXHOJIOTHYEC
napameTpsbl TEXHOJIOTUIECKUE pPacCUYUTHIBATH paccUYMuThIBaTh
KHe
mporiecca C yueToM | ImapaMeTpsl Iporiecca | TEXHOJOTHUECKHE | TEXHOJIOTUYECKHE
napaMmeTpsl
P p peanu3aiyu 3aaa4q C YUYETOM peaji3aly | IapameTphl napaMeTpsl
nporiecca ¢
pott SHEpro- u 3aj1a4d SHEPro- u mporiecca ¢ mporiecca ¢ yueToM
€TOM
yd pecypcocOepexeHns | pecypcocOepeeHust | ydeToM peanmu3anu 3aaa4q
peanu3aim
peanu3aiuy 3a1ad | SHepPro- u
3a7a4 SHEPro- Homyckarorcst
SHEpro- u pecypcocOepexeHus
u 3HAYUTCJIBbHBIC
pecypcocoepexer | CBOOOIHO
pecypcocoepe OIIMOKH, MPOSIBIISAETCA
usl. ornepupyer
KEHUS HEJO0CTaTOYHOCTh
A N pUOOpPETEHHBIMU
YMEHHH, 10 pAILY Ymenus
YMCHUSMU,
MOKa3aTeNei, OCBOEHBI, HO
6 . IMPUMCEHSCT UX B
oOyJaromuiics OITYCKaIOTCA
y m Aoty CUTyallusiIX
HUCIIBITBIBACT HE3HAYUTCIIBHBIC o
IIOBBIIIICHHOU
3HAYUTCJIBbHBIC OI]_II/I6KI/I,
CJIO’KHOCTH.
3aTPpYAHCHUS ITPU HETOYHOCTH,

ONEPUPOBAHUHU
YMEHUSIMH IIPU UX
[IEPEHOCE HAa HOBBIE
CUTYaLUH.

3aTpyAHEHUS IIPU
AHATTUTUYECKUX
onepanusx,
IIEPEHOCE YMEHUU
Ha HOBBIE,
HCECTAaHAAapPTHBIC
CUTYallUH.
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BJAaA€CTh:

METOJIaMU
OTIpeIeIICHUS
ONTUMAJTHHBIX
u
paloHaIbHbI
X
TEXHOJIOTHYEC
KHX PEKUMOB
paboThI
obopymoBaHu
sI; METO/IaMHU
aHaim3a
a¢ddexTuBHOC
™
(GYHKITMOHUPO
BaHUs
XUMHYCCKHX,
HepTEXUMHIUYE
CKUX H
OMOXUMUYECK
ux
MIPOU3BOJICTB

OOyuarommuiics He
BJIQJICET WIH B
HEIOCTAaTOYHOMU
CTETeHHU BIIAJICET
METOJIaMU
OTpeIeTICHUS
ONTUMAJILHBIX U
paIMoHaIbHBIX
TEXHOJOTHIECKHIX
PEKUMOB PaOOTHI
000pyI0BaHUS;
METOJIaMU aHallu3a
a¢ddexTuBHOCTH
(GYHKIIMOHUPOBAHUS
XUMHYCCKHX,
He()TEXUMHUCCKUX
1 OMOXUMHYECKUX
MIPOU3BOJICTB

OO0yygarommiics
BJIaJIEET METOJaMU
onpezeneHus
ONTUMAJIBHBIX U
paroHaIbHBIX
TEXHOJOTHIECKHUX
PEXKUMOB PabOTHI
000pyI0BaHuUs;
METOJIaMU aHaJIN3a
3¢ (HeKTHBHOCTH
(GyHKIIMOHUPOBAHUS
XUMHUYECKHUX,
HEe(PTEXUMHUYECKUX U
OMOXMUMHUYECKUX
MIPOU3BOJICTB
OOyuaromumiics
WCTIBITBIBACT
3HAYUTEIILHBIC
3aTpyqHEHUS Py
MPUMEHEHUU HaBBIKOB
B HOBBIX CUTYaIlUsX.

OO0yygarormmiicst
YaCTUYHO BIIAJICET
METOIaMHU
OTIpeIeIICHUS
ONTUMAIILHBIX U
panroHaIbHBIX
TEXHOJOTHIECKHIX
PEKUMOB PabOTHI
o0opymoBaHUs;
METOJaMHU
aHaim3a

s pexTUBHOCTH
(YHKIIMOHUPOBAH
Usl XAMHYECKUX,
HeTexnuMuyec-
KUX U
OMOXUMHYECKUX
IIPOM3BOJICTB,
HaBBIKA OCBOCHBI,
HO JIOITYCKAOTCS
HE3HAYUTEIIbHbIE
OIIIMOKH,
HETOYHOCTH,
3aTpyTHEHUS TTPU
AHATTUTHYECKUX
oTepanusx,
IIEPEHOCE YMEHUU
Ha HOBEIE,
HECTaHJIapPTHHIE
CUTYaIlUH.

OOyuarommuiics B
IMOJIHOM 00BbeMe
BJIaZiee€T METOJAMU
onpeeacHus
OIITUMAJIBHEIX U
paIoHaIbHBIX
TEXHOJIOTMYECKHUX
PEKUMOB PaOOTHI
o0opymoBaHUS;
METOJIaMH aHaJIu3a
¢ dexTuBHOCTH
(GYHKITMOHUPOBAHUS
XAMUYECKUX,
He(pTEXUMHUUYECKHX U
OMOXMMHYECKHUX
MIPOU3BO/ICTB,
cBOOOJIHO
MPUMCHSICT
MOJIy4YEHHBIE
HABBIKU B CUTYaIUIX
MMOBBIIIEHHOM
CJII0’KHOCTH.

a. IIxaabl oeHMBAHUA PE3YJbTATOB POMEKYTOYHON ATTECTALMHU M UX ONIHCAHME:
DopmMa NPOMEKYTOYHON aTTECTALMHU: IK3aMEH.

[TpomesxyTouHas arrectanus o0yJaromuxcs B GopMe FK3aMeHa MPOBOAUTCS 110 pe3ysbTaTaM
BBINOJIHEHUS BCEX BHJIOB yueOHOI paboThl, MPeTyCMOTPEHHBIX y4eOHBIM IJIAHOM O JaHHOU
JUCLUIUIMHE (MOAYIIIO), IIPH TOM YUYHUTBHIBAIOTCS PE3YJIbTaThl TEKYILETO KOHTPOJIS YCIIEBAEMOCTHU B
TedyeHue cemectpa. OneHKa cTeneH! JOCTHKEHHs 00yJaroIUMUCS IIIAHUPYEMBIX pe3yIbTaToB

o6y11eH1/1$[ O JUCHMITIIIMHE (MO}Iy.TII-O) IMPOBOAUTCA NPEIOAABATCIIEM, BEAYIIUM 3aHATUA 110 JUCHUIIIIMHE

(MOJTyITFO) METOJIOM PKCIIEPTHOM O1leHKH. [1o nToraM mpomMexyToO4HOM aTTeCTAllUU 10 AUCIUTUTMHE

(MOZyJ10) BBICTABIISIETCS OLIEHKA OTIMYHOY, «XOPOILIO0Y, «yIOBIETBOPUTEIHHOY» HIH
«HEY/IOBJICTBOPUTEIILHOY.

K nmpomexyTouHO# aTTecTaliuu J0MYyCKalOTCs TOJIBKO CTYEHTHI, BBIMOIHHUBILKE BCE BUABI yUEOHOU
paboThl, IpeyCMOTpEHHbIE paboyeil mporpaMmoit o nucruruinae «O0Iast 1 HeopraHuueckas XUMUS
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(IpOILLIM MPOMEKYTOYHBIN KOHTPOJIb, BBIMOIHWIN U 3aIIUTUIN Ja00paTOpHbIe pabOThI, BHITOIHIIN

JIOMAIITHAE KOHTPOJIbHBIE PAOOTHI.)

HIxaJjia oneHUBaAHUA

Onucanue

OT1ianyao

BrimonHeHs! Bce BBl yueOHON pabOThl, MPEeAYCMOTPEHHbBIE
yueOHBIM M1aHOM. CTyEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUIA,
YMEHH, HaBBIKOB MPUBEICHHBIM B TAOIUIAX [MOKA3aTENSIM,
OTepupyeT MPUOOPETCHHBIMU 3HAHUSMU, YMEHUSIMHU, HABBIKAMU,
MPUMEHSET UX B CUTYalUsIX MOBBIIIEHHOU CcOKHOCTHU. [Ipu aTOM
MOTYT OBITh JJOMYIIEHbl HE3HAYUTEIbHBIC OITMOKH, HETOYHOCTH,
3aTPYAHECHHS NIPU AHATTMTUYECKUX OTIePalMsIX, IEPEHOCE 3HAaHUHN 1
YMEHUI Ha HOBbIE, HECTAH/IaPTHBIE CUTYaLUU.

Xopomo

Beinonnens! Bce BUIbI yueOHOM paboThl, MPEeyCMOTPEHHBIE
yueOHbIM I1aHOM. CTYJE€HT IEMOHCTPUPYET COOTBETCTBUE 3HAHUH,
YMEHMM, HaBbIKOB MPUBEJCHHBIM B TaOJUIAX [TOKA3aTENSIM, HO
JIOTTYCKAeTCsl HE3HAUUTEIbHbIE OLIMOKH, HETOYHOCTH, 3aTPyIHEHUS
IIPY AaHAIUTHUYECKUX OIlEepalusiX, IEPEHOCE YMEHUI Ha HOBBIE,
HEeCTaHAApTHBIE cuTyaruu. Onepupyer npuoOpeTeHHBIMU
3HaHUAMU, YMEHUSAMU, HABBIKAMHU, IPUMEHSET UX, JOIyCKas IIPU
ATOM HE3HAYUTEIbHbBIE OIINOKH.

Y 10BIETBOPUTEILHO

BrimonHeHs! Bce BUAbl yueOHON paboThl, MPEeAYCMOTPEHHBIE
yueOHBIM M1aHOM. CTYJIE€HT IEMOHCTPUPYET COOTBETCTBHE 3HAHMM,
YMEHMM, HaBbIKOB MPUBEJCHHBIM B TaOIUIAX [TOKA3aTENSIM, IIPU
ATOM JIOITYCKAeT 3HAUUTEIbHbIE OLIMOKH, IEMOHCTPUPYET
HEJOCTATOYHOCTb BJIAJICHUS HABBIKAMU 110 PNy MIOKa3aTeleH.

HeynosnerBopurensHO

He BbInosiHeH oauH nin 6osee BUAOB yueOHOM paboThI,
NPEIYCMOTPEHHBIX YI€OHBIM I1aHOM. CTYIEHT IEMOHCTPUPYET
HEIOJIHOE COOTBETCTBUE 3HAHMM, YMEHU, HABBIKOB ITPUBEICHHBIM
B Ta0JIHIIaX MMOKA3aTeIsIM, JOMYyCKAIOTCS 3HAYUTEIBHBIC OITHOKH,
MIPOSIBIISIETCS] OTCYTCTBHE 3HAHUM, yMEHUI, HABBIKOB TI0 PSTY
nokasaresei, CTyIeHT UCIIBIThIBACT 3HAUUTENIbHBIE 3aTPyIHEHHS
IpY OTIEPUPOBAHUY 3HAHUSAMHU M YMEHUSMH IIPH UX MIEPEHOCE Ha
HOBBIE CUTYaIUH.

(I)OHIII)I OLICHOYHBIX CPEACTB

npeacrasieHsl B [Ipuioxennu 2 k padodeii mporpamme.

7. Y4eOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 0O0ecneuyeHue TUCIHILIMHBI

7.1 OcHoBHas IMTEpaTypa

1. KyrenoB A.M., bonnapesa T.1., bepenrapren M.I'. O6mast xumuueckasi TEXHOJIOTHS:
VYuebHuk 1 By30B. - M.: Akagemkuura, 2008, 528 c.

2. JJabopaTopHBIi TPAaKTUKYM IO OOIIeH XMMUYECKON TEXHOIOTUU: yueOHOoe
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nocoodue.

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

JlabGopaTtopus 3nanui, 2010. — 279 c.

7.2. JlonioHUTENBHAS TUTEpATypa

1. beckor B.C. - O6mas xumMudeckas TeXHOJOTHs: Y4eOHuK s By30B. — M.: MKI]

"Akanemknura", 2005. - 452 c.

2. Kynun B.T. u gp. Pacuer marepuaibHBIX 0aJaHCOB CIIOKHBIX XHMHKO-TEXHOJOTHUYECKHUX
cucrem: coopuuk 3amay/ b.T.Kynaun., ' .Penkun, B.A. Ucaea., T.P.VcaueBa; BaH. roc. Xum.-
TexHOoJI. yH-T. MIBanoBo, 2010. -96 c.

3. Urnarenkos B.U., beckop B.C. - Ilpumepsl u 3amaur 1o oOmeld XUMHUYECKON
texHonoruun": Yueb. mocobue ais By3oB. - M.: UKI] "Akanemkrura. 2005. -198c.
7.4 IlporpamMHoe obecnieueHue U UHTepHeT-pecypchl
Internet-pecypcer:
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/ - sxonoruueckue moprai, colagbHast SK0JIOTHYECKast CETh
15.  http://www.artefact.lib.ru/ - anexrponnas 6a3a
16.  http://lwww.elibrary.ru/ - anekrponnas 6a3za Dib3eBUp
75 ba3bl JAHHBbIX, I/lllq)OpMaIlI/IOHIIO-CﬂpaBO‘[IIble M IMIOUCKOBBIC CUCTEMBI
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. MarepuanbHO-TeXHHYECKOe 00ecTiedeHNe TUCIUILTUHBIL:

JlexumoHHblE ayIUTOPHH, OOOPYIOBAHHBIE JJS TPOBEACHHUS HHTEPAKTUBHBIX JIEKIUIL:
BUJICONPOEKTOP, IKPaH HACTECHHBIH, Jp. 000pyLOBaHHE

[TpakTnueckast yacTh Kypca (j1abopaTopHble pabOThl) OOECIEYUBAIOTCA SKCIEPUMEHTATBHOM
nabopaTopuell 1 KOMIIbIOTEpaMH ISl BBITIOJIHEHUS] MHTEPAKTUBHBIX 3a/laHUH.

Ha xommbioTepax MOTyT MpPOBOJIUTHCS JlabopaTopHbIE pPabOTBI €  HCHOJIb30BAHHUEM
CHEMATM3UPOBAHHBIX YUEOHBIX MPOTPAMMHBIX KOMILJIEKCOB M KOHTPOJIBHO-00YYaIOIMX IPOrpaMm.

9. MeroauvecKkue peKOMEHAAUMH JIsl CAMOCTOSITEJIbHOM PadoThl CTYI€HTOB.

YcnemrHoe u3ydenue Kypca TpedyeT MocemeHus JeKIui, akTHBHON paOboThl Ha 1a00paTOPHBIX
paloTax, BBINOJIHEHUS BCEX YU€OHbIX 3aJaHU IpenojaBarTessl, 03HaKOMJIEHUsI C OCHOBHOW 1
JOTIOJIHUTEIBHOU JIuTepaTypoil. Bo BpeMst JIEKIIUU CTYJEHT JOJIKEH BECTU KPAaTKUM KOHCIIEKT. Jloma
CaMOCTOSITENILHO PabOTasi C KOHCIEKTOM, CTYJEHTY HEOOXOAUMO IOMETUTh MaTepUalbl, KOTOPbIE
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BBI3BIBAIOT 3aTPyIHEHHS JUId noHuMaHus. [lpu 3Tom oOyuaromuiics 10JKeH HAlTH OTBETHI Ha
BOIIPOCHI, UCTIONb3Ysl PEKOMEHyeMYI0 JuTeparypy. Eciin emy camomy He ynaeTcst pa3o0paThes B
MaTepHaie, Heo0X0aUMO c(HOPMYITHPOBATH BOIPOCH! U 0OOPATUTHCS 32 MOMOIIBIO K IPENoJaBaTeiio Ha
KOHCYJIbTAllMM WM Onvokaiiieit tekuuu. O0yvaromemMycss HE0OX0IMMO PErYJISIpHO OTBOAUTE BpeMs
U1l IOBTOPEHHUSI TPOMAEHHOTO MaTepHala, POBEpssi CBOU 3HAHUS, YMEHUS M HaBBIKH 110
KOHTPOJIbHBIM BOIIPOCAM.

JlaGopaTopHble pabOThI COCTABISIIOT BAKHEHUIITYIO YaCTh MPO(PECCHOHATBHOM MOTOTOBKH
cTyeHToB. OHM HalpaBJIeHbI HAa SKCIIEPUMEHTAILHOE IOATBEPIKICHIE TEOPETUUECKUX MTOJI0KEHUH U
¢dbopmupoBanne y4eOHBIX U TPOPECCUOHATBHBIX MPAKTUYECKUX YMEHHH.

CryaeHT caMOCTOATENBHO, OJIb3YSICh METOAMYECKUMH PEKOMEHAALUSIMH, 0(POPMIISIET:

- 3arJiaBue, B KOTOPOM YKa3bIBaeTCsl Ha3BaHHE J1a00paTOpPHOIl pabOTHI U ee MOPSIKOBBIN HOMED;

- 11eJ1b PaboTHI;

- 000py/1I0BaHKE U PEAKTHUBHI,

- coJiepKaHue paboThl;

- IOPAJIOK (TIOCIIEI0BATENBbHOCTD) BBINOJIHEHUSI pabOThI;

- IpaBUJIa TEXHUKU OE€30IIaCHOCTH U OXpaHbl Tpy/a 110 JaHHOH paboTe (110 HEOOXOIUMOCTH);

- o0mue mpaBuia K opopmiteHu o 1a00paTOpHOI pabOTHI.

Kax/iplii CTYACHT 10JKEH caM IJIAHUPOBATh CBOIO CAMOCTOSTENIbHYIO PaboTy, HCXO/s U3 CBOUX
BO3MOKHOCTEH U MPUOPHUTETOB. ITO CTUMYJIUPYET BBIIOJHEHHE pabOThI, CO37aeT OoJiee CIIOKOMHYIO
00CTaHOBKY, UTO B UTOTE MOJIOKUTEIILHO CKA3bIBACTCSl HA YCBOSHUH MaTepHaa.

BaxxHo nonzee yuecTb 00CTOSTENLCTBA CBOEH pabOThI, YACHUTD, UTO SBJSETCA IJIaBHBIM Ha
JTAHHOM JTarle, KaKylo MOCIe0BaTEeIbHOCTh PA0OTHI BBIOPATh, YTOOBI BBHIIIOJHUTH €€ JTYYILE U C
HaUMEHBUIMMHU 3aTpaTaMHi BPEMEHU U SHEPIHH.

JJ1st TUI0TOTBOPHO# pabOThl HEMAJIOBAKHOE 3HAYEHHE HMEET 00CTaHOBKA, OPraHU3aIUs
pabouero mecta. HyxHO 100UThCS, 4TOOBI MECTO PAOOTHI IO BO3MOXKHOCTH OBLIO OCTOSTHHBIM. PaboTa
Ha MMPUBBIYHOM MECTE JIeNIaeT ee Ooree io10TBOpHOH. [IpoAyKTHBHOCTH pabOTHI 3aBHCUT OT
MIPAaBUIIBLHOTO YepeI0BaHUs TpyAa U oTAbIXa. [loaTOMyY Kax/ible 4ac WM /1Ba CIIeAYeT JeNlaTh epephiB
Ha 10-15 MuHyT.

[Tpu camocTosTeNnpHON NPOPaOOTKE TOMALTHUX 3a/IaHUH U HANKMCaHWUsI HHAWBUIYAIbHBIX PadOT
CTYJEHTaM PEKOMEH/IyeTCsI 0JIb30BaThCsl OMOINOTEYHBIM (DOHAOM JIUTEPATyphl (YdeOHUKAMU U
NEePUOIMYECKUMHU U3IaHUSAMH), @ TAKXKe METOJMUECKUMH YKa3aHUSMH IO BHITOJIHEHUIO
CaMOCTOSITENIbHBIX PaloT.

10. MeToan4eckne peKOMEHIALUH 1JIsl IPenoJaBaTes.

OCHOBHBIM TpeOOBaHNEM K MTPETIOIaBaHUIO U CITUTUTHHBI SIBJISIETCS] TBOPUYECKHIA, TPOOIEMHO-
JIMAJIOTOBBIM HHTEPAKTUBHBIN MMOAXO0/I, TO3BOJISIOMINN OBBICUTh HHTEPEC CTYAEHTOB K COJIEPKAHMIO
yueOHOro Marepuana.

OcHoBHas Gopma U3yueHHs U 3aKpeIICHHsI 3HaHUI 110 3TOW AUCIUIUIMHE — JIEKLIMOHHAS U
npakTrdeckas. [IpenogaBaress TOHKEH MOCIEIOBATEIBHO BRIYATATh CTYJACHTAM Psifl JICKIHIA, B X0/1e
KOTOPBIX CIEYeT COCPENOTOUNTh BHUMAHNE Ha KIIFOUEBBIX MOMEHTAaX KOHKPETHOTO TEOPETHYECKOTO
MaTepuaia, a TaK’kKe OpraHu30BaTh IPOBEAeHHE Ja00PATOPHBIX 3aHIATUN TaKUM 00pa3oM, YTOOBI
aKTUBU3UPOBATh MBILIUIEHUE CTYJICHTOB, CTUMYJIMPOBATh CAMOCTOSITEIbHOE U3BJICUCHUE UMH
HE00X0IMMOI HHPOPMAIIUY U3 PA3THIHBIX HCTOYHUKOB, CPAaBHUTEIIBHBIN aHAIN3 METOJOB PEIICHUH,
COIOCTABJICHHUE MOJIYUYEHHBIX PE3YIbTATOB, (POPMYIHPOBKY U apryMEHTAILIUIO0 COOCTBEHHBIX B3IJIS10B
Ha MHOTHE CIIOpHbIE MPOOIIEMBI.

OcHOBY yueOHBIX 3aHATHI MO JUCHUIUIMHE COCTABIAIOT JIeKIUH. B mporecce o0y4yenus
CTY/ICHTOB HCTIOJB3YIOTCSI PA3IIUYHbIC BUABI YICOHBIX 3aHATHH (ayUTOPHBIX ¥ BHEAYUTOPHBIX):
JIEKIIMH, CEMUHAPCKHE 3aHATH, KOHCYJIbTAllMK U T.7. Ha mepBoM 3aHATHM 1O JaHHOM yueOHOM
IUCLUIUIMHE HEOOXOMMO 03HAKOMUTB CTYAEHTOB C TIOPSIIKOM €€ U3YyUCHHMs], PACKPBITh MECTO U POJIb
JTMCLUIUIMHBI B CHCTEME HayK, €e MPaKTHIECKOe 3HaYCHUE, IOBECTH JI0 CTYICHTOB TPEOOBaHUS
Kadeapel, OTBETUTH HA BOIIPOCHI.

[Tpy TOATOTOBKE K JIEKIIMOHHBIM 3aHATHUSAM I10 Kypcy «XUMHsD» HEOOXOJUMO POAYyMaTh IIaH
UX IIPOBE/ICHUS, CO/IepKaHNE BCTYITUTENbHON, OCHOBHOM U 3aKJIFOUUTENBHON YaCTH JIEKIHUH,
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O3HAKOMUTBCS C HOBUHKAMH YU4E€OHON M METOAMUYECKON JINTEPATYPHI, MyOTHKAIMSIMUA ePUOTTIECKOM
[I€YaTH IO TEME JICKIIMOHHOTO 3aHATHS, OIIPEEIUTh CPEICTBA MATEPUATIBHO-TEXHUYECKOTO
o0ecriedeHus1 JIGKIIMOHHOTO 3aHATHUS U MOPAIOK UX UCIIOIB30BaHUS B XO/I€ YTCHHUS JICKIIUU. Y TOUHUTD
IUIaH [IPOBEIEHUS IIPAKTHYECKOTO 3aHATHUSA 110 TEME JICKLIUU.

B xo/1€ TeKIIMOHHOT0 3aHATHS MPENoaBaTeib J0JDKEH Ha3BaTh TEMY, Y4eOHbIE BOIIPOCHI,
O3HAaKOMMTb CTYJIEHTOB C IIEPEYHEM OCHOBHOM M JOTIOJIHUTEIbHON JIUTEPATYPHI 110 TEME 3aHATHS.

Bo BcTynuTenbHOM yacTu JIeKIMU 000CHOBATH MECTO U POJIb U3y4aeMOi TeMbl B y4eOHOU
JIMCLUIUIMHE, PACKPBITh €€ MTpakTUYeckoe 3HaueHue. Eciu untaercs He nepas JIEKLUs, TO HEOOXOUMO
yBSI3aTh €€ TEMY C MPEeAbIAYyILEH, HE Hapyllasl IOTUKH U3JI0KEHUs yueOHoro Matepuaia. Jlekuo
CllelyeT HaUMHaTh, TOJbKO YETKO 0003HAYMB €€ XapaKTep, TeEMY U KPYT TeX BOIIPOCOB, KOTOPbIE B €€
xo7ie OyAyT pacCMOTPEHBI.

B ocHOBHOI yacTH JIEKIIMHU CIIEAYET PacKphIBATh COJEpKaHUE YUEOHBIX BOIIPOCOB,
aKLIEHTUPOBAaTh BHUMAHUE CTY/IEHTOB HAa OCHOBHBIX KaTErOPHUsX, SIBJICHUSAX U IIpoLieccax,
0COOEHHOCTSIX UX NPOTEKaHUsA. PacKpbIBaTh CYIIHOCTb U COAEPIKaHUE PA3IUYHBIX TOUYEK 3PEHUS U
HAYYHBIX MOJIX0/I0B K OOBSICHEHHIO T€X WM MHBIX SBJICHUN U mpoueccoB. CieayeT apryMeHTUPOBAHO
000CHOBATh COOCTBEHHYIO MO3ULIHIO 110 CIIOPHBIM TEOPETHUUECKUM BorpocaM. IIpuBoANTE NpuMepBHl.
3azaBatrh 0 X0y U3JI0KEHUS JIEKIIMOHHOI'O MaTepuaia puTOPUUECKUE BOIIPOCHI U CAMOMY J1aBaTh Ha
HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3AL[MH MBICIUTEIBHOM JESATEIbHOCTH CTYJEHTOB, TOBBIIIEHUIO UX
BHHUMaHUs U MHTEpeca K MaTepually JIEKIIMH, €€ cofepxkanuio. [Ipenonasarens 10JKEH pyKOBOIUTh
paboToii CTyIEHTOB MO KOHCIIEKTUPOBAHMIO JIEKIIMOHHOTO MaTepraa, oA4epKIUBaTh HEOOXOIMMOCTh
OTPaKEHMsI B KOHCIIEKTaX OCHOBHBIX ITOJIOKEHUH N3yuyaeMOi TeMbl, 0c000 BBLAEIASA KaTerOPHIHBIHI
anmnapar.

B 3akimounTenbHOM yacTu JIeKIMU He00X0JUMO chOopMyIMpOBaTh 0OLIME BEIBO/IBI IO TEME,
pacKpbIBaIOIKE COJAEPKaHUE BCEX BOIIPOCOB, IOCTABJIEHHBIX B JEKIUU. OOBSIBUTH IJIAH OYEPETHOTO
CEMHUHAPCKOI'0 WU J1JAOOPaTOPHOIO 3aHATHS, AaTh KPATKUE PEKOMEH AU 110 OArOTOBKE CTYAECHTOB K
ceMHHapy WUiu JlabopaTopHoii padoTte. [Ipr 3TOM BO Bcex yacTsIX JEKIUU HEOOXOAMMO BECTH IUAJIOT CO
CTY/IEHTaMH U J1aBaTh CTyJIEHTaM BO3MOXHOCTb TUCKYTUPOBATh MEXy COOOIA.

[{enb npakTUYECKUX 3aHATUN 00€CIIeYUTh KOHTPOJIb YCBOCHUSI yueOHOr0o MaTrepuana
CTY/IEHTaMH, pacIlIMpeHne 1 yriyoieHne 3HaHu, MOJyYeHHbIX UMH Ha JICKIUIX U B X0OJIe
camMocCTOSITeNbHOM paboThl. [Tocne kax/10ro JIEKIIMOHHOTO U MTPAKTUYECKOT0 3aHATHS CAENaTh
COOTBETCTBYIOIYIO 3aIIMCh B )KypPHAJIaX y4eTa OCEIAEMOCTHU 3aHATUN CTYACHTAMH, BBISICHUTD Y
CTapOCT Yy4€OHBIX TPYIII IPUUNHBI OTCYTCTBHS CTYICHTOB Ha 3aHATHUAX. B JTEKIIMOHHBIX WM
MPAKTUYECKUX HEOOXOJMMO BECTH JIUAJIOT CO CTYAEHTAaMH U JaBaTh CTYAEHTaM BO3MOKHOCTh
JTUCKYTUPOBATh MEX1Y COOOM.

[TpenogaBaTens, NPUHUMAIOLIUI 3K3aMEH, IMYHO HECET OTBETCTBEHHOCTH 3a IPAaBUIBLHOCTD
BBICTABJICHUS OLICHKHU.

[Tporpamma coctasiieHa B cooTBeTcTBUU € TpeboBaHusMu PI'OC BO u y4eOHBIM TIIaHOM O
HaMpaBJIEHUIO TOATOTOBKH crienraucToB 18.05.01 « XuMuveckast TEXHOJIOTUS JHEPTOHACHIIIEHHbIX
MAaTepHAJIOB M U3JeJIHiD».

IIporpammy cocraBui:

npodeccop /bepenrapten M.I'./
Nporpamma yTBepxaeHa Ha 3aceaaHumn Kadeapbl “AnnapatypHoe opopmneHue U aBToMaTU3aums

TexHonormyeckux npoueccos ” «26» _ 08__ 2020r., npotokon Ne _1

3aBenyrommii kadenpoii

npodeccop, 1. T. H. /M.B. I'enepanon/
PykoBogutens
o0Opa3oBaTeabHON IPOTrpaMMBbl /H.C. TpytHes/
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CTpyKTypa 1 cogepaHue gucumnanHbl «O6Lan xumuueckan TeEXHONOTNA»

no cneumanbHocTv 18.05.01 XumunuecKkana TEXHONOTUA IHEProHacbIWEeHHbIX MaTePUaNos U usaenum
Cneumanusaums « ABTOMaTM3MPOBAHHOE NPOU3BOACTBO XMMUUECKUX NPeanpPUATUIA»

MpunorxkeHune Nel

(cneumanucr)
0O4Has ¢opma obyyeHun
Buabl yuebHol paboTbl, BKAOYAs .
Buabl camoctoaTeibHON paboTbl dopmbl
- camocToaTeibHYto paboTy CTyAEHTOB U
S CTYAEHTOB aTrectaumm
5 TPYA0EMKOCTb B Yacax
Paszgen g
(O]
e | g
& |5 n | n/c| na6. | cpC KCP KP | Kn PP Ped. K/P 3 3
5 | &
o T
B .0
BegeHue. OCHOBHble onpeaeneHus 1 7 13 3 8 12
NoNOXKEeHUA
T
eopuA XMMMUYECKMX NPOLLECCOB U 7 4-8 16 12 29 1
peakTopos
X —_ -
MMUYECKOE NPOM3BOACTBO — XMMMKO 7 9-12 3 8 29
TexHonornyeckas cucrema (XTC)
MpPOMbILWNEHHbIE XMMUYECKME NPOM3BOACTBA 7 13-18 4 8 16 1
dopma atTecrauum 7 +
Bcero yacoB no gucumnavHe 36 36 72 1 1 +

3aB. Kadegpoin AOMATN
O.T.H.

PykosoauTenb
obpasoBaTesibHOM Nporpammbl

/M.B. leHepanos /

/H.C. TpytHes/
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[Tpunoxxenune 2

MUWHUCTEPCTBO HAVKH U BLICIIIETO OBPA3OBAHMS POCCUIICKOI ®EEPALINNA
®EJIEPAJIBHOE F'OCYJIAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUPEXKJIEHUE
BBICILIET'O OBPA30BAHUS
«MOCKOBCKHI MOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKMI1 MOJINTEX)

CrnenunansHocts: 18.05.01 XUMNYECKA S TEXHOJIOI'MA SHEPI'OHA CBILIEHHBIX
MATEPHAJIOB U U3AEJIUNU
OII (crienmanusanus): «ABTOMaTU3UPOBAHHOE ITPOU3BOJICTBO XUMUYECKUX IIPEIIPUITHI
®opma 00yueHus: OUHast
Bun npodeccronanbHoN A€ATENbHOCTH:

IMPOCKTHAaA

®OHJ OHEHOYHbBIX CPEACTB
MO TN CHUIIJIMHE
«O0mast xXuMu4ecKasi TEXHOJIOTUsD)
Cocrag: 1. [lactiopt oH1a OIIEHOUHBIX CPEJCTB
2. OnucaHue OLEeHOYHBIX CPEJCTB!
[TprMepHbIe BapUaHTBhI JOMALTHUX KOHTPOJIBbHBIX paboT
O0pa3zerl TeCTOBBIX 3a1aHUI
O06pazel KOHTPOIbHON pabOThI 17151 pyOEKHOTO KOHTPOJIS MO Kypey
Bompock! 1t OITOTOBKH K 9K3aMEHY

HpI/IMep OK3aMCHAIITUOHHOTO ouiera

CocraBuTeib:

bepenrapren Muxaunn ['eoprueBnu

Mocksa, 2020
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- NOKA3ATE/Ib YPOBHA C®OPMMUPOBAHHOCTU KOMMETEHL NI

Tabnuua 1

«O0mas XuMHu4YecKas TEXHOJIOT s

@I'0OC BO 18.05.01 «XuMuyeckasi TEXHOJIOTHSI IHEPTrOHACHIIIEHHbIX MATEPHAJIOB U U3/1eHiD)

B mporuiecce ocBoeHMs 1aHHOM TUCHUIUIMHBI CTYACHT (POPMUPYET U IEMOHCTPUPYET CIACAYIOLIUE
o0menpodeccuoHaIbHbIEe U NPO(ecCHOHATbHbIE KOMIIETEHIIUN !

KOMIIETEHIIUHU IlepeyeHb KOMIIOHEHTOB Texnosorus dopma Crenenu ypoBHeit
HUHJAEKC | ®OPMYJINPOBKA (popMupoBanus | OLIEHOYHOTO 0CBOECHMS
KOMIIEeTeH I cpencrBa* KOMIIEeTeHIM i
I1K-15 CIIOCOOHOCTh 3HaTh: OCHOBHbIE IIPUHIUIIBI OpraHU3aLUU JEKLUH, K/P, Ba3zoBblii ypoBeHb
IIPOEKTHUPOBATH XMUMUYECKOH TEXHOJIOTUH, HePTEXUMUH U caMOCTOsITeNIbHAs T. - BOCIIPOU3BO/ICTBO
TEXHOJIOTUYECKHE OMOTEXHOJIOTMH; METO/IbI OLIEHKU 3THX IPOU3BOACTB | paboTa, MIOJIyYE€HHBIX 3HAaHUI
Ipolecchl (B COCTaBe | M UX BO3JECHCTBUE HA OKPYKAIOIIYIO Cpeay nabopaTopHbIe B XOJ/I€ TEKYLIEro
aBTOPCKOTO yMeTh: [IPOU3BOJIUTH BBIOOp amnmnapara u padoThI KOHTPOJIS
KOJIJIEKTHBA), B TOM pacCcUUTHIBATH TEXHOJOTHUECKUE MTapaMeTphI IToBbIIEeHHbII
qHClie C IpolLecca ¢ y4eTOM pean3aliy 3a/1a4 SHepro- u YPOBEHb
HCIIOJIb30BAHUEM pecypcocOepexeHus - IPaKTUYECKOE
aBTOMATHU3MPOBAHHBIX | BJIaJeTh: METOJAAMH ONPEEIICHUS ONTUMAIbHBIX U IpUMEHEHHE
CHCTEM MOATOTOBKU palMOHATIBHBIX TEXHOJOTHUECKUX PEKUMOB PAOOTHI MOJTyYEHHBIX 3HAaHUN
MIPOU3BOJICTBA 000pya0oBaHus; MEeToIaMu aHalln3a () PEeKTUBHOCTU B IIpoLiecce
(YHKIIMOHUPOBAHUS XUMHUECKHUX, MOJITOTOBKH K
He(TEXMMHUUYECKUX U OMOXUMHYECKHX POU3BOJICTB KypcoBoii pabote
I1K-16 CIOCOOHOCTh 3HaTh: OCHOBHBIE IPUHLIUIIBI MOJIETUPOBAHHUS, JEKIHH, K/P, Ba3oBblii ypoBeHb
MIPOBOAUTD OCHOBHbIE KOHCTPYKLUHU 00OpYIOBaHUS U CaMOCTOSITeNIbHAs T. - BOCIIPOU3BO/JICTBO
MaTeMaTHYECKOE MHXEHEPHBIX COOPYKEHUU pabora, MOJTyYEHHBIX 3HAaHUN
MOJIETTUPOBaHUE yMeTh: [IPOU3BOJIUTH BBIOOp anmnapara u nabopaTopHble B XO/I€ TEKYIIETO
OTIENBbHBIX CTAAUNA U | paCCUMTHIBATh TEXHOJIOTHYECKUE ITapaMeTphl paboThI KOHTPOJIS
BCETO MPOILIECCa C YUETOM peann3alnu 3a1ad SHEpro- u IMoBbIIEHHBIH
TEXHOJIOTMYECKOI0 pecypcocOepexeHus YPOBEHb
npotrecca, ¢ BJIAJleTh: METOJIaMH OIpeIeJIeHHsI ONTUMAJIbHBIX U - IPaKTHYECKOE
UCMOJIb30BaHUEM palMOHATIBHBIX TEXHOJIOTHYECKUX PEKUMOB PaOOTHI pUMEHEHHE

CTaHJAPTHEIX ITaKCTOB

000pyI0OBaHUs;, METOIaMU aHau3a YHPEKTUBHOCTH

TOJTYYCHHBIX 3HAHUM
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ABTOMAaTH3HPOBAHHOTO
pacdera u
MPOCKTUPOBAHUS

(YHKITMOHUPOBAHHS XUMHYCCKHX,
HEe(PTEXUMHUYECKUX ¥ OMOXUMHUYECKHUX TIPOU3BOJICTB

B TIporiecce
MOJATOTOBKH K
KYpPCOBOM pabote

*- CoKpalleHUs ¢popm OLEHOYHbIX CpeacTB cM. B Tabauue 2.
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Tabnuua 2

MepeueHb OLEHOUYHBIX CPEACTB NO AucunnanHe «06Lan XMMHUUECKas TEXHOIOrMA»

No HanmeHoBaHue MpepcraBneHue
- OLLeHOYHOTO KpaTKkaa xapaktepucTuKa oL,eHOYHOro cpeacTea OLLEHOYHOTO
ocC
cpeacTea cpeactea B POC
KoHTponbHan paboTa [CpeacTBO NPOBEPKU YMEHUM NPUMEHATL NONYYEHHbIE KomnnekTt
1 3HaHWA ONA pelleHnd 3a4a4 onpegeneHHoro Tmna no KOHTPOJIbHbIX 3a4aHW
(K/P) Teme uan pasgeny Nno BapuaHTam
Tect CucTeMa CTaHAapTU3NMPOBAHHbIX 3a4aHMIA, MO3BONAIOLLAA
DOHA, TEeCToBbIX
2 QBTOMATU3MPOBATbL NpoLeaAypY U3MepeHMA YPOBHA .
(T) . . 3aZaHnn
3HAHWWN U YMEHU 0byYatoLLLerocs.

DoH/1 OLICHOYHBIX CPEACTB

KOHTPOJIBHBIE BOITPOCHI 110 JUCHUIIVIMHE «OBIIAA XUMHUYECKASA

TEXHOJIOI' U5D»

1. Kakne INOACHCTEMBI OTHOCATCA K OCHOBHBIM IIOJJCUCTEMAaM XUMHWYCCKOI'O HpOI/ISBOIICTBa?

2. Kakuwe KpUTepHUH OTHOCATCA K TEXHOJOTUYECKUM KpUTEPUSIM 3()(HEKTHUBHOCTH XHUMHUYECKOTO

IIPOU3BOJICTBA?

3. Ilonarue creneHu IpeBpaliCHuA pcarcura.

4. I[TonsiTHE BBHIXOJA MPOIYKTA.

5. Ilonsarue HHTeraHLHOﬁ CCJICKTHUBHOCTHU IIponecca.

6. Kaxkoe YPaBHCHUC OIIMCBIBACT CBA3b MCKAY TCXHOJIOTMUCCKHUMU KPUTCPUAMH IS HeO6paTI/IMBIX

(0OpaTUMBIX) CIIOKHBIX (IIPOCTHIX) PeaKIUil?
7. Yto sBingercs anemeHToM XTC?
8. Knaccudukanus snementoB XTC.

9. Xapakrepuctruka MexaHndeckux 3nemeHToB X TC.

10. Xapakrepuctuka Ternaoo0MeHHbIX 1eMeHToB XTC.
11. Xapakrepucrtuka peakiinoHHBIX 21eMeHTOB X TC.

12. Xapakrepucruka 3nemeHToB ynpasieHus XTC.

13. Ykaxure napajuienbHblii BUI cBsA3H d1neMeHToB X TC.

14. Yxaxure pa3BeTBIcHHbIN BU cBs3U dy1eMeHToB XTC.

15. Vkaxkute 1ocieaoBaTelIbHbIN BUI CBA3U 31eMeHToB X TC.

16. XapakTepucTuka penuKIIoB.

17. Kakoii BUJI CBSI3M OTHOCUTCS K 3aMKHYTBIM CUCTEMaM?
18. Knaccudukanus moaeneit XTC.

19. Xapakrepuctuka moaenein XTC. 2
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0. YKaxuTe TEXHOJOTUYECKUNA orepaTop Mexda3zHoro MaccooOMeHa, (Ternaoo0MeHa, CMEIISHUs U . ).
21. VYxaxwure npuHmun cunte3a XTC, ucmonp3yeMmblii mpu pa3paboTKe HAyYHBIX OCHOB CO3JaHUS
XMMHUYECKOT0 IIPOU3BOCTBA.

22.Yrto He oTHOCUTCA K KOoHIenusiM cunte3a XTC?

23. Kaxoit nmpuem He ucnonb3dyercs npu cunreze XTC s peanusanuy KOHIEHIIMH ONTUMAIBHOTO
UCIIOJIb30BAaHUS CBHIPbEBBIX pecypcoB? (ONTUMANBHOIO HCIIOJIB30BaHUA BSHEpPruu; 3(QeKTUBHOrO
MCIOJIb30BaHUs 000pyI0BaHNUS; MUHUMU3ALIUN OTXOJIOB).

24. Metoapl 000TaIIeHus] TBEPAOT0 MHHEPATLHOTO ChIPbS.

25. K kakoMmy BUJYy SHEPreTMUYECKHX PEeCypcoB OTHOCUTCS HepTh? (ra3, yroib, Ouomacca, sHeprus
COJIHILIA, BETpa U T.11.)?

26. K xakoMy BU1y 3HEPT€TUYECKUX PECYPCOB OTHOCATCS ABIMOBBIE I'a3bl?

27. Kakoii ICTOYHHK YHEPTHH OTHOCUTCS K BO30OHOBIISIEMBIM (HEBO30OHOBIISIEMBIM ) SHEpropecypcam?
28. UTOo OTHOCUTCS K BTOPUYHBIM SHEPTETHUECKUM pecypcam?

29. AHanu3 NOCTPOEHHS TEXHOJIOTHYECKUX CXEM MTPOU3BOJICTB, PACCMOTPEHHBIX B JIEKIIMOHHOM KYypce.

IK3AMEHAILIMOHHBIE BOITPOCHI no aucuunjinie «Oomas XuMuueckasi TEXHOJIOTH»

1. TexHonorndyeckue KpUTEPHUH OLEHKU HPPEKTUBHOCTH pPAOOTHl XMUMHUYECKOI'O IPOM3BOJCTBA:
CENIEKTUBHOCTh IpOLIECCa MOJMYYCHHUS NPOAYKTA, PACXOAHBIE KOA(PGHUIHMEHTH 1O ChIpblo. CBA3b
CEJIEKTUBHOCTH CO CTEIEHbIO PEBPAILEHUS U BBIXOJIOM IPOIYKTA.

2. TexHOIOTHYECKNE KPUTEPHH OIECHKH d(PPEeKTUBHOCTH pabOThI XUMHUYECKOTO MPOU3BOJCTBA: CTEIICHB
IIPEBPALIEHUS] pEareHTa, BbIX0 IPOAYKTa, CBA3b MEXKAY HUMHU.

3. DKOHOMHUYECKHE KPUTEPUH OLEHKH 3(h(HEKTUBHOCTH pabOThl XUMUUECKOTO ITPOU3BO/ICTBA.

4. DkcmiyaTallUOHHBIE M COLMAJbHBIE KPUTEPUU OLEHKU APPEKTUBHOCTH pPabOThl XMMUYECKOI'O
IIPOU3BOJICTBA.

5. Ilonarue o xuMuueckoMm mpousBoiacTBe. [loacucTeMbl XMMHYECKOrO MPOM3BOACTBA, MX KpaTKas
XapaKTEPUCTHKA.

6. [ToHsiTHE O TEXHOJOTUYECKUX KOMIIOHEHTAaX XUMHYECKOI0 IPOU3BO/ICTBA.

7. Knaccuduxkanus moneneir XTC. Ux kpaTkast xapakTepUCTHKA.

8. 3amaun ananusa, cuaTe3a v ontuMusanmuu XTC.

9. Texunonormueckne mnpuHUUNbl co3aanusd XTC u Merompl UX peaau3aluu: palloHaIbHOE
HCTOJIb30BaHUE ChIPbs, 3()(PEeKTUBHOE NCTIOIB30BAHNE 00OPYIOBAHMS.

10.Texnonornueckne mnpuHOUNBl co3naHuss XTC W MeToAsl MX pealn3aluu: pPalHOHAIBHOE
UCIOJIb30BaHNE YHEPTHH.

11.Tuns! TexHoNOrMUeckux cBsizelt B XTC, UX XapakTepUCTHKA.

12.CrpykrypHas u onepatopHas cxembl XTC.

13.Texnonornyeckas 1 pyHkuroHanbHas cxembl X TC.

14. Knaccuduxaius npupogHoro celpbs. BropuuHble MaTepuanbHbIe peCcypChl.

15. OGorarenue TBEp10ro MUHEPAIBLHOTO ChIPbs (OCHOBHBIE TOHSTHS).

16. XapakTepucTuka METOJOB OOOTallleHUs] TBEPAOr0 MHUHEPAIBHOTO ChIPbA: TI'PABUTAI[MOHHBIH,
AJIEKTPOMAarHUTHBIM METO/IbI, TPOXOYEHHE.

17. ®noTauroHHBIN MeTO 000TaIeHUsI TBEPAOI0 MUHEPATIBHOTO ChIPbS.

18. Knaccuduxanus TOIUIMBHO-3HEPTeTUYECKUX PEeCypcoB. BTopuuHbIe SHEpreTuYecKre pecypcesl.

19. TexHonmormueckue cxembl MPOU3BOJACTB PACCMOTPEHHBIE B JIEKIIMOHHOM Kypce M aHaliu3 HX
MTOCTPOCHHUS.
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IIpuMep 3K3aMeHAIMOHHOTO 3aJAHNUS 110 IUCIUIIMHE
«O01mas xuMu4ecKas TEXHOJIOT s

MUHUCTEPCTBO HAVKH 1 BBICIIIETO OBPA3OBAHM I POCCUMCKOW ®EJIEPAITAN
OEJJEPAJIBHOE 'OCYJJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEXXJIEHUE BBICIIIEI'O
OBPA30OBAHUA

«MOCKOBCKHUM HOJIHTEXHICI‘—IECKPIFI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

DaxkynpTeT XUMUYECKOM TEXHOJIOTHH U OMOTEXHOJIOTHH, Kadeapa «AnnaparypHoe ohopMieHHE U
aBTOMATH3aLMsI TEXHOJOTMYECKUX IIPOU3BOJICTB
Jucuumiuza: O0mas XuMHYecKasi TeXHOJIOTHsA
Oo6pazoBarenbHas MporpaMMa «ABTOMaTU3UPOBAHHOE MPOU3BOACTBO XUMHUYECKUX TPEATIPUITHI

Kypc 4, cemectp 7
3K3AMEHAIIMOHHBINA BUJIET Ne

1. TexHomormdeckue KPUTEPHUH OIECHKH dS(PPEKTUBHOCTH pabOThl XHMHUYECKOTO IPOU3BOJCTBA!
CEJIEKTUBHOCTh IIpollecca IONY4EHHUs NPOAYKTa, pacxoaHble ko3dduuueHtsl mo cbipbto. CBA3b
CEJIEKTUBHOCTH CO CTEIEHBIO IPEBPALCHUS U BBIXOIOM IIPOAYKTa.

2. Tlonsate O XMMHUYECKOM IIPOU3BOACTBC. HOI[CI/ICTCMI)I XUMHUYCCKOTO IIPOM3BOJACTBA, HUX Kparkasd
XapaKTCPUCTUKA.

PykoBonuTens 06pazoBaTenbHON IPOrpaMMBI /H.C. TpytHes/
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