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1. Uenu n 3apaum ocBoeHUA AUCLUNIUHDI
K 0cHOBHBIM LeJIIM OCBOCHUS AUCHUILTUHBI «OO011as XuMudecKkasi TEXHOJIOTUsD» CIIEIyeT

OTHECTH:

- IOJITOTOBKA CTYJIEHTA K JIEATEIbHOCTH B COOTBETCTBUHU C KBAIN(UKALTMOHHON
XapaKTepUCTUKOM CIEeUAINCTA [0 HAIPABJIECHUIO;

- ¢dopmupoBaHue oo1enpodecCuoHaNbHBIX 3HAHUH U YMEHHI 10 JAHHOMY HAaIlpaBIICHHIO;

- LIeJICHANpaBJIeHHOE MPUMEHEeHNe 0a30BbIX 3HAHUN B 00JIaCTH TEOPHM KaTaln3a u
KaTaJIMTHYECKUX MPOIIECCOB B MPOPECCUOHATBLHOMN AEATEIIbHOCTH.

K ocHOBHBIM 3aJa4aM OCBOEHUS TUCHMILIMHBI «O011ast XUMUYEeCcKast TEXHOJIOTUS CIIETyeT
OTHECTH:

- pa3BUTHE NPAKTUYECKNX HABBIKOB 10 BOIIPOCAM, CBSI3aHHBIM C IPUMEHEHUEM OCHOBHBIX
TEOpUU KaTajln3a B IPAKTUYECKON JEATEIbHOCTH.

XuMHUEecKasi TEXHOJIOTHs - MHTErpupylolas Hayka, Oasupyrouiascsd Ha (QyHAaMEHTaJIbHbBIX
OCHOBax XWMMHH, (U3MKH, MEXaHUKHM, MaTE€MaTHKH, YyNpaBieHHs, 3KOHOMHUKHU. Llensimu ocBoeHUs
JUCHUIUIMHBL SBJSIFOTCS 00Ilee O3HAKOMJIEHHE C XHMUYECKUMH IPOU3BOJCTBAMH, PACCMOTpPEHHUE

O6IJ_[I/IX HpO6J’ICM CHHTC3a n aHaJIku3a XUMHNYCCKHX IMpOU3BOACTB C O CJIbIO CO3JaHUusA
BBICOK03()(DEKTUBHBIX pecypcocOeperaromux Mponu3Bo/ICTB.

B kypce «OOmas xumuyeckas TEXHOJOTHs» JAaeTcsl oOliee Npe[CTaBICHHE O XUMHUYECKOM
IIPOM3BOJICTBE KaK XHUMHUKO-TEXHOJOTMYECKOW CHUCTEME, PAacCMaTPUBAIOTCSI OCHOBHBIE METONBI U
npuemMbl  pa3paboTku  3()(HEKTUBHBIX XUMHKO-TEXHOJIOTMYECKHX CHCTEM, YACISIEeTCS BHUMAaHHUE
npoOJaeMaM ChIpbs, SHEPIHMHM U BOAONOATOTOBKU B XMMHUYECKON TexHoIoruu. Ha mpuMepe HEKOTOpBIX
KOHKPETHBIX XMMHUYECKHUX MPOU3BOJACTB IPEIMETHO AEMOHCTPUPYIOTCS TEOPETHUECKHE IOJIOKEHUS

Kypca.

OcHoBHbIMU MeTOAaMM HccienoBaHuss B OXT dABisA0TCS MaTeMaTHYECKOE MOJIEIMpPOBaHHE
XMUMHUKO-TEXHOJIOTHYECKUX MPOLECCOB U XMMUYECKHUX alIapaToB, ONMMPAOIIEEcs] Ha 3aKOHOMEPHOCTH
XUMHUKO-(PU3UUECKUX SBJICHUH, MPOLIECCOB MAcCO- M TEIUIONEPEHOCa, a TAKXKE CHCTEMHBIN aHaIu3
TEXHOJIOTHUECKUX CUCTEM U B3aUMOJEHCTBUI 27IEMEHTOB.

Uzyuenne kypca «OOmas XuMHUYecKas TEXHOJOTHs» I[O3BOJISIET CTYJIEHTaM OBJAJETh
TEOPETUUECKUMHU OCHOBAMH XMUMHUYECKOU TEXHOJIOTMH U OCHOBHBIMU WHKEHEPHBIMU pacyeTaMHu.

2. MecTo aucumnauHbl B cTpyKktype OOMN cneymnanutera
JlucuuiiuHa OTHOCHUTCS K 0a30BBIM JUCIHMILTHHAM TPOGUIISl B OCHOBaHA HA Pe3yJIbTaTaX U3yueHUs
JTUCIUIUIAH €CTeCTBEHHO - HAyYHOrO IWKIA, B TOM YHCJIE MATEMAaTHKH, (U3UKH, XHUMHUYECKUX
JTUCIIUIUTAH, HTHPOPMATHKU

s ycrenmHoro yCBOSH!s AUCIUIUIMHBI CTYICHT JOJDKEH
3HATh:
- OCHOBHBIE TIOHSTHS OO0IIEH, HEOPraHMYECKON U (PU3MUECKON XMMHUU: XUMUYECKOE PAaBHOBECHE, 3aKOH
JNEHCTBYIOIIMX Macc, 3aBUCHMOCTh KOHCTAaHTBhl PaBHOBECHUS OT TEMIIEpAaTypbl, CKOPOCTb XUMHYECKON
pEaKIuy, BIUSIHUE TEMIIEpaTypPhl HA CKOPOCTh XUMUYECKOW PEAKIINH, SHEPTUSl aKTUBAIUY;

- OCHOBHBIC TIOHATUA W MCTOABI MATCMATHYCCKOI'0 daHain3a, TCOPHUU I[I/I(i)(bepeHHI/IaJIBHBIX
ypaBHeHHﬁ, MAaTEMATUYCCKUX MECTOAOB PCIICHHUA HpO(bCCCI/IOHaJ'IBHBIX 3aJa4,



- OCHOBHBIC 3aKOHOMCPHOCTH TI'OMOI'€CHHBLIX XUMHYCCKUX MPOLUECCOB, BIMAHHC yCHOBI/Iﬁ IMPOBCACHUA
Impornecca Ha CTCIICHDb IIPEBPAIICHUS ChIPbs, BBIXO IIPOAYKTaA, CIIOCOOBI MX I/IHTCHCI/ICI)I/IKaI_II/II/I;

YMETh
- HCIIOJIB30BaTh OCHOBHBIE XMMHYECKUE 3aKOHBI, TEPMOJAMHAMHUYECKUE CIIPABOYHBIC [AHHBIC U

KOJIMYECTBEHHBIE COOTHOILIEHUS OOIIel, HeopraHM4yeckol u (U3MUECKONH XMMHUU [UIsl pEelIeHUS
npoecCUOHAIbHBIX 33/1a4;

- UCHOJIB30BaTh CIIOCOOBI ¥ MPUEMBI TOCTPOEHUSI TEXHOJIOTMYECKHUX CXEM Ha IJIOCKOCTH (UepTexkax);

- Pa3BUBATb MHXXCHCPHOC MBIINIJICHUC U SPYAULIUIO IIPU aHAJIN3C MMPOoHCCCa B XUMHUUYCCKOM PCAKTOPEC U
IMPOU3BOACTBE B LICIIOM.

BJIAJIETh:
- METOJIaMU TIOCTPOCHUS MAaTeMaTH4YeCKOW MOJENM THUIOBBIX NPOGEeCcCHOHANBHBIX 3aJad U
COJZIepKATEIbHOW MHTEPIIPETALIMH TIOJYYEHHBIX PE3YyJIbTaTOB;
- METOJIaMU MpOBeAeHUS GUZNKO-XUMUYECKUX U3MEPEHUH.
OcBoeHre JaHHOW JUCIUITINHBI KaK MPEANIECTBYIOMIEeH HEe00X0IUMO MPH U3yYCHUH
CIIEYIOIINUX TUCUUIUINH:
- Cuctemsl ynpasienus XTI
- be3zomacHOCTb XHU3HEAEATEIIHLHOCTH

- I[I/IHJIOMHOC IMPOCKTUPOBAHUC

3. [MepeuyeHb NNaHMpPYyeMbIX pe3yNbTaToB 06yyeHMA NO ANCLUNINHE, COOTHECEHHbIE C NJIAHUPYEeMbIMHU
pe3synbTaTaMmu ocBoeHUs 06pasoBaTe/IbHOM NPOrpaMmmbl.

B pesynbTaTe 0CBOEHMA AUCLMNANHDI Y 0bydatomxca GOpMUPYIOTCA CneaytoliMe KOMNeTeHUUN U
OOJIKHbI 6bITb AOCTUTHYTbI CAeaytolme pe3ybTaTbhl 06y4eHna KaK 3Tan ¢opmMMpPOBaHNA COOTBETCTBYIOLLMX
KOMMeTeHUUN:



B pesyasbTare

OCBOEHUS
Kon o0pa3oBaTeILHOM IlepedyeHb MIAHMPYEMbIX Pe3yJabTATOB
KOMMETEeHIIHH NMPOrpamMMbl 0o0yueHusl 1O JUCHUNIHHE
00y4arouuiics 10/KeH
o01a1aTh
[K-15 CIOCOOHOCTBIO 3HATh:
MIPOEKTUPOBATH
OCHOBHBIC PUHIIUITH OPTaHU3AIHH
TEXHOJIOTUYECKHUE N
XUMHYECKON TEXHOJIOTUH, HEPTEXUMUU U
IIpoLEecCHI (B cOcTaBe
OMOTEXHOJIOTMH; METO/IbI OLIEHKU ATHX
aBTOPCKOTO .
MIPOU3BOJICTB M UX BO3/ICHUCTBHE HA
KOJUJIEKTHBA), B TOM
OKPYKaroIIyIo cpe
qHCIIe ¢ Py Hyro cpeity
MCIIOJIb30BAaHUEM VMeTh:
ABTOMATHU3MPOBAHHBIX
CHCTEM IIOATOTOBKH MMPpOU3BOANUTH BI:IGOp arrmapara 1 paCCHUTbIBATh
IIPOM3BOJICTBA TCXHOJIOTMYCCKUEC MMapaMCTPhI ITpo1ecca C
Y4YETOM pean3alyu 3a/iay S3HEpro- u
pecypcocOepekeH s
Baaners:
METOJIaMH OIpe/IeJICHHs ONTUMAIIbHBIX U
palOHANIbHBIX TEXHOJIOTHUYECKUX PEKUMOB
paboTsl 000pyAOBaHNS; METOJIAMU aHATTN3a
3¢ heKTUBHOCTH (PYHKIIMOHUPOBAHUS
XUMHYECKHUX, HEPTEXUMHUUECKUX U
OMOXMMHUYECKUX TPOU3BOJICTB
[IK-16 CITOCOOHOCTBIO 3HaTh:
MIPOBOJIUTH
CHOBHBIE MPUHIIUIIBI MOJICTHPOBAHUS
MaTEMaTU4YECKOE 0 PUHL I[6 p ’
OCHOBHBIE KOHCTPYKIIMU 000PY/IOBaHUS U
MOJICIUPOBAHUE pyKI PyA

OTJENbHBIX CTAIUN U
BCETO
TEXHOJIOTHYECKOTO
npouecca, ¢
HCITOJIb30BaHUEM
CTaHJIAPTHBIX MTAKETOB
aBTOMaTU3UPOBAHHOIO
pacuera u
MIPOEKTUPOBAHUS

HMHXEHEPHBIX COOPYKEHUI
YMerTh:

MIPOM3BOIUTH BEIOOp armapaTa ¥ pacCUYUTHIBATH
TEXHOJIOTHYECKHUE TTapaMeTphI Tpoliecca ¢
YUETOM peaM3alliy 3a/1a4 SHEPTro- ’
pecypcocOepexeHus

Baagers:

METOaMU OIpEesICHUS] ONTUMAIbHBIX U
palMOHATBHBIX TEXHOJIOTHIECKUX PEKUMOB
paboThl 060pyI0BaHMS; METOJAMU aHATTU3a
3P PEeKTUBHOCTH (HYHKIIMOHUPOBAHUS
XUMHUYECKHX, HePTEXUMUUECKUX U
OMOXMMHUYECKUX MTPOU3BOJICTB




4. CTpyKkTypa M coaepkaHue QU CHUNJINHBI.

OO0m1as TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3aueTHbIX enuHull (144 akageMuyecKux
yaca, U3 HuX 72 Jaca — caMOCTOsITeNIbHas paboTa CTyAEHTOB) B celbMoM cemectpe. CTpyKTypa u
cojiepaHue TUCIUTUTHHBI «O0IIast XuMHIecKasi TEXHOJIOTHsD» TI0 CPOKaM U BHJIaM PaObOTHI OTPaKEHBI B
ITpunoxxenun 1.

7 cemectp:

Jleknuu — 2 yac B Henearo. Beero 36 gacos.
JlaGopatopHsie paboThl — 2 yac B Heaento. Beero 36 vacos.
dopma KOHTPOJIS — IK3aMEH.

Huctmmmaa «OOmas XUMHUYECKas: TEXHOJIOTHS) HW3Y4aeTcsi B COOTBETCTBHHM C Y4YEOHBIM
IaHOM 1o HampasiieHuto noArotoBku 18.05.01 «Xumuyeckas TEXHOJOTHUS HSHEPrOHACHIIIEHHBIX
MaTepUaJIOB U U3JIETUI» Ha 7 ceMecTpe.

Paznen 1.BBeneHue: OCHOBHBIE ONPEACTIECHUS U TTOJIOKEHHUS.

XuMHu4decKkasi TEXHOJIOTUSI — Hayka 00 DKOHOMHYECKH, DKOJIOTHYECKH W COIMAIIbHO
000CHOBaHHBIX CIIOCO0AX U MpoIieccax NepepaboTKU ChIPhS C U3MEHEHHEM €TI0 COCTaBa U CBOMCTB
MyTeM TPOBEICHUS XUMUYECKHUX U (PU3UKO-XUMHYECKUX MPEBPAICHUH B IPEAMETHI TOTPEOICHUS 1
cpenctBa mpou3BoAcTBa. OOBEKT XUMUIECKOM TEXHOIOTHH - XHMHYECKOE MPOU3BOJICTBO.

Pa3BuTne XMMHYECKHX MPOU3BOJCTB U XMMHUYECKOW TEXHOJIOTUH. MEKOTpaciaeBOr XapakTep
XUMHYECKON TEXHOJIOTHH.

XuMuyeckoe Mpou3BOACTBO. [loHSATME O XHUMHYECKOM TMIPOM3BOJICTBE KaK O CHCTEME
COCIMHEHHBIX TMOTOKAMU MAIllMH U allapaToB, B KOTOPBIX OCYLIECTBISETCS B3aWMOCBSI3aHHBIE
XUMUYECKHE MPEBpaIeHUs U (U3NIECKUE TTPOIIECCHl TEPEPAOOTKU CHIPhS B TIPOTYKTHI.

KauecTBeHHBIE M KOJWYECTBEHHBIE MOKa3aTenu 3(PPEKTUBHOCTH XMMHUYECKOTO MPOU3BOACTBA.
TexHonornyeckue IMoKa3aTeld - CTENEeHb IPEBPAICHUS ChIPbS, CEJIEKTUBHOCTH IMPOLECCA, BBIXOJ
MPOAYKTA, pPacCXOgHble KOIPPUIMEHTH IO CHIPHI0 W DJHEPTUUA. DKOHOMUYECKHE TIOKa3aTelu -
MIPOU3BOAUTEIILHOCTh, MOIIHOCTh, CE0ECTOMMOCTb TMPOAYKTa, TPUBEICHHBIE 3aTpaThl, YACIbHBIC
KalHUTaJIbHbIE 3aTPaThl, TPOU3BOAUTEILHOCTh TPYJa. DKCIUTyaTallMOHHbIE MTOKA3aTelId - HA/IeKHOCTh U
0e3omacHOCTh  (DYHKIITMOHMPOBAHUS CHUCTEMBI, ymnpaBisieMocTb. ColMaiabHble  TOKa3aTeld -
HKOJIOTUYECKask YUCTOTA MPOU3BOJICTBA, CTENIEHb aBTOMATHU3AI[UH.

MeTobl XMMUYECKOM TEXHOJOruH. Mepapxudeckas opraHu3anusi IporeccoB B XUMUYECKOM
MIPOU3BOCTBE - 3JIEMEHTAPHBIN MPOIIECC, COBOKYIMHOCTH MPOLIECCOB B TEXHOJIOTMYECKOM ammapare,
XUMHKO-TEXHOJIOTHYECKUH MPOIECC, XUMUUECKOE TPOU3BOACTBO. VX onpenenenus.

MeTo1010THYECKNE OCHOBBI XHMHYECKOM TEXHOJIOTMM KAaK HAyKM - CHCTEMHBIM AaHaJIU3
CIIOJKHBIX CXEM M B3aMMOJICHCTBUI MX 3JIEMEHTOB.

Paznen 2. Teopuss XUMHYECKHUX MPOIECCOB M XUMUYECKUX PEAKTOPOB

XUMHUECKOEe TPOM3BOJACTBO KaK (DYHKIMOHAIbHAs €IUHMIA TPOMBIINUIEHHOCTH U €€
XUMHYEeCKHX oTpacieid. OOmume ¢yHKuuu (MHOTO(YHKIMOHAIBHOCTh) XUMHUYECKOTO MPOU3BOJCTBA -
MIOJIy4YE€HUE MPOLYKTOB, SKOHOMHOE HCIIOJIB30BAHHUE CBHIPbs, MATEPHAIOB U DHEPIUU, HKOJIOTMYECKAs
0e3BpeIHOCTh, COIUAIEHOE COBEPILICHCTBO.

OOmast TeXHOJIOTHYECKas CTPYKTypa XUMHUYECKOTO NPOU3BOJACTBA - COOCTBEHHO XHMHYECKOE
NPOM3BOJICTBO - XPAaHEHHUE CHIPbS U TMPOJYKLHH, TPAHCIOPT, CHUCTEMbl KOHTPOJIS U O€30MacHOCTH.
OCHOBHBIE OIEpAIUM B XUMHUYECKOM' MPOM3BOJCTBE - MOATOTOBKA CHIPbS, XUMHUECKHE U (DH3UKO-
XUMHUYECKHE MTPEeBpAILeHHs], BbIIETICHUE TIPOYKTOB, 00E€3BPEKUBAHNE U YTHIU3ALMS OTXO0JI0B, TEIIO- U
’HeproodecrnevyeHne, BOJONOAIOTOBKA, YIPABIEHHE MHMPOU3BOJACTBOM. (OCHOBHBIE TEXHOJOTHYECKUE



KOMIIOHEHTHI - CBIPHE, BCIIOMOTaTENIbHbIE MAaTEPUAIIbl, OCHOBHOW U JOIOJHUTEIBHBIN POIYKT, OTXOBI,
HHEPTeTHUECKUE PECypchbl, 000py10BaHKE U IPHOOPHI.

XHMMHYECKUH MPOLIECC KAK €IUHCTBO XUMUYECKUX PEAKLUHI U NTPOLIECCOB MEPEHOCA TEIUIOTHI,
MAacchl U UMITyJIbCa.

TpeGoBanusi, mnpenbsBiIseMble K XHUMHUYECKUM peakropaMm. Kiaccupukanus XuMHUUECKUX
pEaKTOpOB.

MaremaTnyeckue MOJIENH PEaKTOPOB.

PeakTops! ¢ uaeanbHON CTPYKTYPOU IIOTOKA B U30TEPMUUYECKOM PEXUME.

TemmepaTypHble peXUMBI pabOTBl peakTopoB. TemmoBas yCTOWYHUBOCTh. ONTUMaTbHBINA
TEMIIEpaTyPHBIN PEKUM

CpaBHeHHE peaKkTOPOB C Pa3JIMYHBIMU THAPOAVMHAMUYECKUMU U TEMIIEPATYPHBIMU PEKUMaAMHU.

IIpoBeneHNE XMMHKO-TEXHOJIOTMYECKUX IIPOLIECCOB B PEANBHBIX PEaKTOpax. YCTOWYMBOCTH
paboThl peakTopoB. PeakTopbl /Uil CUCTEMBI I'a3-)KUAKOCTb, Ta3-TBEPOE, TBEPI0E-KUIKOCTh, TBEPIOE-
TBEPII0E, KUAKOCTh-KHIKOCTh U MHOTO(a3Hble MPU HEKAaTATUTHUECKUX Mpoueccax. Karanutuueckue
peakTopbl. CBOMCTBA TBEPABIX KATATU3aTOPOB U UX MPUTOTOBJIEHUE. [[pOMBIIITIEHHBIN KaTaIu3.

Paznen 3. Xumudeckoe Mpou3BOJICTBO - XUMHUKO-TexHOJIorHueckas cucrema (XTC).

Crpykrypa XTC. XumMuueckoe mpoU3BOJICTBO KaK XUMHUKO-TEXHOJOrn4eckas cucrema. CocraB
XTC: anemMeHTbl, CBSI3U, OJCUCTEMBI, - U UX pealn3allisg B XUMUYECKOM NPOU3BOJICTBE (MPOLIECCH] B
anmaparax U MallMHax, IOTOKH).

Onementsl XTC. Ux knaccugpukamus mo BUAY IPOIECCOB W Ha3HAYEHUE (MEXaHUYECKHE,
TUApaBIMYECKUe,  MacCOOOMEHHbIE,  TEIUIOBble,  XHMHUYECKHE,  DJIEMEHTbl  yIpaBICHUS).
MHoOroyHKIIMOHAILHEIE JIEMEHTEHI.

Texnonornueckue cBsizu daeMeHToB X TC (moTokn). [locnenoBaTenbHasi, mapasienbHas,
pa3BeTBIEHHAS, TOCIIEI0BATEILHO-00BOHAs (Oaiinac), oOpaTHas (PEeIuKII).

Ornucanne XTC. Buner moneneii XTC — xadectBeHHble (000OIICHHBIE) U KOJMYECTBEHHBIC.
KauecTBeHHBbIE MOJENIM — ONEPALMOHHO-ONHUCATENbHbIE MOJAETH, (YHKIMOHAJIbHBIE CXEMBI,
CTPYKTYpPHBIE CXEMBI, OMEPATOPHBIC CXEMbI, TEXHOJOTUYECKHE CXEMBbI, KOJTHMYECTBEHHBIC MOJCTH —
CUMBOJIMYECKHE (QaHAIIMTUYECKHE), TOIOJIOTHYeCKHe (rpadbl), CTPYKTYpHBIE OJIOK-CXEMBI, CETEBBIE.
HasHnauenwue, mprMEeHEHHE U B3aUMOCBSI3b MOJICIICH.

Ananuz u cunmes XTC.

OcHoBHbIE NOJIOKEHUA U ompezeneHuss. CucTeMHbIM noaxon npu cuHrese u aHanmze XTC.
CsorictBa XTC Kak CHCTEMBI.

Anamu3z XTC. Ilonstme, 3agaud M NOKa3aTenu pe3ynbraroB aHanuza XITC TexHo-
HKOHOMMUECKHE MOKa3aTeNIn XMMUYECKOTO IIPOU3BOJACTBA. MaTepHaabHble U SHEpreTudeckre OalaHChl.
Anammz  paborocriocobnoctn  XTC. Ilosnenne B XTC HOBBIX KayeCTBEHHBIX CBOWMCTB, HE
XapaKTepHBIX JJI OTIEJBHBIX SJIEMEHTOB: B3aMMOCBI3aHHOCTb PEXHMOB 3JIEMEHTOB, DPa3IN4ne
ONTHMAJIBHOCTHU 3JIEMEHTA OAMHOYHOIO U B CUCTEME, YCTOMYMBOCTh U CYLIECTBOBAHUE CTALIMOHAPHBIX
PEKUMOB.

Cunte3 XTC. OcHoBHuble dTanbl pa3zpabotkun XTC. OcnoBHble koHuenmuu cuHte3 XTC. Mx
COJIEpKAHNE U CIIOCOOBI pea3alvy: MOJTHOE UCIIOIBb30BaHUE ChIPHEBBIX M YHEPreTHUECKUX PECYPCOB,
MUHUMH3ALUSA OTXO0JI0B, ONITUMAJILHOE MCIIOJIb30BAHKE allllapaTyphl.

Tloocucmemvt xumuzeckoeo npous’@oc)cmea.

HOI[CI/ICTeMa BOOOIIOATOTOBKH. Boaa KaK cmpbe nu BCHOMOF&TGHBHBIﬁ KOMIIOHCHT XUMHYCCKOI'O
npou3BoAcTBa. Mictounuku Bozawl. Kitaccudukanus 3arpsisaenuid Boabl. [lokazarenn kadecTBa BOJBI U



METO/Abl WX omnpeneneHus. [IpoMblnuIeHHAass BOAONOATOTOBKA: OCHOBHBIE CTaJAWM M METOJBl OYHUCTKH
BOJIbI OT IpuMecei. Opranuzanust BOJ0000pOTa Ha XUMHUECKOM MPEAIPUATHH.

Onepretudeckas mnoacucreMa XTC. IloTpebneHue SHEPrUM Ha XUMHYECKOM MPEATPUSITHH.
OOmast xapakTepuCTHKa M KJIACcCH(PUKALUSA SHEPreTMYECKHX PECypCcOB B XMMHUYECKOH TEXHOJIOTHH.
HMcTOUHMKM »SHEpPrHM B XHWMHYECKOM IPOM3BOJACTBE. PalMOHanpHOE MCHOJB30BaHUE HHEPTUU.
Bropuunsle = sHepreTMueckue  pecypchl,  MX  KiacCU(UKAIUSL. OHEproTexHOJOrNYECKOe
KOMOMHHMPOBAHHE B XUMUYECKON TEXHOJIOTUU.

CeippeBast moncucremMa XTC. XapakrtepucTuka H Kiaccu(UKalUs ChIpbsi. BTopuuHbIe
MaTepuaibHble pecypchl. Meronbl oOOramieHus >KHJIKOro, ra3oo0pa3sHOro M TBEPAOTO CHIPhS
XUMHUYECKOH MPOMBIIIICHHOCTH. DroTanoHHoe o0oraiieHue MHHEpaJbHOTro ChIpbs. I[lokazaTenu
mpoiiecca o0oramieHusl.

Paznen 4. [IpoMbllIEHHBIE XUMUYECKUE POU3BOACTBA.
DHepeemuueckue npoobiemvl U nepepadomra meepooco, HUOK020 U 2a3000pa3H020 MonIuUed

OO0mme cBeneHus o TommBe. Kiaccudukanusi TOIUIMBHO-YHEPTETHYECKHX PECYPCOB.
TexHOoJIOrMYECKHE XapaKTEPUCTHKH TOTTUB. COBPEMEHHOE COCTOSIHUE U MEPCIIEKTUBbI SHEPTeTUYECKOM
npoOiembl. XuMHUYecKas mepepaboTka TBEpAoro TorumBa. IlomykokcoBaHue, Ta3uuKaIms,
runpupoBanue. IlepepaboTka >XuUIAKOrO M ra3oo0pa3Horo TormiuBa (HepTH M HE(PTEIPOIYKTOB,
NPUPOAHOTO W TOMYTHOTO Ta3a). Bomopox. OCHOBBI 3HEPrOTEXHOJIOTHH. DHEPrOTEXHOJOTHUECKUE
CXEMBI UCTIOJIb30BaHUs TOTUIUB.

Texnonocus CepHOIZ Kuciomsl U MUHEPAlIbHblX conel

CaoiicTBa, mpuMeHeHHE U crocoObl noiydeHus. [Ipon3BoacTBO nByokucu cepbl. KOHTaKTHBIHM
C1roco0 MOTydeHHUs] CEPHOM KUCIOTHI. [Ipon3BOICTBO MUHEPAIBHBIX COJIEH U yIOOPECHHMIA.

HpOM360@CWl80 aAMMUAKa U A30MHOU KUCIOMbL

CBsi3aHHBIA Q30T W €ro 3Ha4YeHWe, MeToabl (ukcamuu atMochepHoro aszora. llomydenwue
a30TBOJIOPOJAHON cMecH ISl cuHTe3a amMmHaka. CuHte3 ammuaka. [I[pou3BoICTBO a30THOM KUCTIOTHI.

Cunme3svl Ha OCHO8e OKCUOA Y2nepodd U 8000P0Od

Oprannueckuii cuHTe3 yrieBoaopoaoB. Cunte3 Meranosna. HoBble HampaBieHUs: B pa3BUTHH
IIPOU3BOJICTBA METAHOJIA.

Ilpu usyuenuu mexHono2uu OCHOBHLIX XUMUYECKUX NPOOYKIMOE8 0eMOHCMPUPYEemcs NOCmpoeHue
XTC KoHKpemHbIX HpOU3BOOCME U  Op2AHU3AYUS  NPOYeCcco8 6 XUMUYECKUX  Ppeakmopax,
paccmampusaromcs nepcneKmugtble HanpasieHus 8 CO30aHUU MAar00mMxX00H020 NPOU3B0OCMEA.

Paccmompenue konkpemuuix Xumuueckux npouzeo0cme peKomeHnoyemcs npogoounts 8
cnedyroujem nopsoke:

- HapOOHOXO3AUCMEEHHOe — 3HAYeHUe, Macuimadvl Npou3eoOCmsed NpooyKmd, €20
HasHaveHue u nompeoieHue,

- Buvibop cuipvs, xumuueckas cxema e20 nepepadoOmKu 6 KOHEUMblll NPOOYKM U
@yukyuonanvnasn cxema XTC;

- nocmpoenue U aHanu3 QYHKYUOHATbHBIX NOOCUCTEM HA OCHO8e (OUIUKO-XUMUUECKUX
OCHO8 NPOYecco8 6 HUX,

- annapamypHoe peuieHue OmOeNbHbIX V3108 6 paccMampugaemMom Hpou38oocmae,
OCHOGHbIE MEXHON02UYECKUe Napamempbl NpoYeccos;



- peuienue npodem IKOJI02U4ecKoU 6e30nacHOCmU NPOU3800CMEA,
- peanuzayus 0OCHOBHbIX KOHYenyuil nocmpoenus evicokodggpexmuenou XTC.

5. Oobpa3oBaTe/ibHbIE TEXHOJIOTUH

Meronuka mnpenogaBaHus JUCHMIUIMHBL «OOIias XuUMHUYecKas TEXHOJOIMs» U peanu3aius
KOMIIETEHTHOCTHOIO  IIIXOJa B M3JIOXKCHUMM W BOCIPUATHM MaTepuala IpeSyCMaTpUBacT
UCIIOJIb30BAaHUE  CIIEAYIOLUIMX AaKTUBHBIX M MHTEPAaKTUBHBIX (OpPM IPOBEIECHUS TIPYHIOBBIX,
WHAMBUIYAJIbHBIX, AyAUTOPHBIX 3aHATUH B COYETAaHHU C BHEAYJIUTOPHOM pabOTON ¢ LEIbIO
(dbopMHpOBaHUA U pa3BUTHS TPO(ECCUOHATIBHBIX HABBIKOB 00YUaIOIIUXCS:

— MOATOTOBKA, MPEJICTABICHUE U 00CYK/ICHHE MTPE3CHTAINI HA CEMUHAPCKUX 3aHATHIX;

— OpraHu3anyus U NpoBeJCHHUE TEKYILIEro KOHTPOJIS 3HaHUH B hopMe GJIaHKOBOI'O TECTUPOBAHMS;

— MIPOBEJICHUE MHTEPAKTUBHBIX 3aHATUN MO MPOLETYype MOATOTOBKH K UHTEPHET-TECTUPOBAHUIO
Ha calfTax: i-exam.ru, fepo.ru;

— HCIOJBb30BAHME HMHTEPAKTUBHBIX (OpPM TEKyIIero KOHTposis B (GoOpMe ayJUTOPHOTO U
BHEAYIUTOPHOIO MHTEPHET-TECTUPOBAHUS;

VY nenbHbIH Bec 3aHATHI, TPOBOANMBIX B MHTEPAKTUBHBIX (hOpMax, OMpe/esieH TIaBHOM 1eIbIo
00pa30BaTeNbHONW  IIPOrpaMMbl, OCOOCHHOCTBbIO KOHTHMHIEHTa OOYy4YaroLMXCS U COJEpKAHUEM
mcruIiniMeabl «OO0Iass XUMU4YecKasg TEXHOJIOTHS» M B IEIOM [0 JUCHUIUIMHE coctasisier 50%
ayJUTOPHBIX 3aHATHH.  3aHATUS  JIEKUMOHHOro TUMa cocTaBisAlOT 50% 0T oObeMa ayIUTOPHBIX
3aHSTHH.

6. OuneHovHbIe cpeCcTBa AJIS TEKYLero KOHTPOJISl YCIIeBaeMOCTH, POMEeKYTOUHOI
aTTecTALMH 110 UTOraM OCBOCHHS JMCIUILIMHBI H y4eOHO-MeToAnYecKoe odecneyeHne
CaMOCTOSITe/IbHOI PadoThI CTY/IEHTOB.

Texymuii KOHTPOJIb yCIIEBAEMOCTH MPOBOJIATCS IO CIIETYIOIIMM KPUTEPUSIM:

- 3alllUTa Pe3yIbTaTOB BHIMOIHEHUS 3a/IaHUM JJOMAIIHUX KOHTPOJIbHBIX paloT;

- BBITTOJIHEHHE KOHTPOJBHBIX paloT.

OO6pa3ipl JOMAIIHUX KOHTPOJBHBIX pabOT, TECTOBBIX 3aJaHHIl, KOHTPOJIBHBIX pabOT AJs
TEKYILETO KOHTPOJIS, BOIIPOCOB JUIsl HOJATOTOBKU K IK3aMEHY, 9K3aMECHAIIMOHHBIX OMJIETOB, IPUBEIACHBI
B [Ipunoxxennn 2.

6.1. ®oH OLIEHOYHBIX CPEICTB JIS MPOBeIeHHsI TPOMEKYTOYHOI aTTeCTAMHU
00y4arIIMXCH M0 JUCHUILINHE (MOIYJIIO).

6.1.1. [lepeyeHp KOMIIETEHIIUI C YKa3aHUEM JTAroB UX (POPMHUPOBAHHUS B TIPOIIECCE OCBOCHUS
00pa3oBaTeNbHON MPOTrPAMMBI.
B pesysnbrare 0OCBOCHUS AUCHUILIMHBI (POPMHUPYIOTCS CIEAYIONINE KOMIIETCHIIUH:

Kon . .

B pesyibTate 0ocBOeHUsI 00pa30BaTEJIbHON MPOrPaMMBbI 00y4ar0LIUIACH

KOMIIeTeHIIH
JOJI;KEH 00J1a1aTh

"

[IK-15 CITOCOOHOCTBIO MMPOSKTUPOBATh TEXHOJIOTHYECKUE MPOIIECCHI (B COCTaBe
ABTOPCKOTO KOJIJIEKTUBA), B TOM YHUCIIE C UCTIOIB30BAHUEM
ABTOMATU3MPOBAHHBIX CHCTEM IMOJATOTOBKU MTPOU3BOICTBA

[IK-16 CITOCOOHOCTHIO MMPOBOJAUTH MATEMATHUYECKOE MOJICTUPOBAHKIE OTIAEITHHBIX
CTaJui ¥ BCEro TEXHOJIOTUYECKOro MPOIECcCa, C UCIIOIb30BAHUEM




CTaHAAPTHBIX MaKECTOB aBTOMATU3UPOBAHHOT'O pacdy€Ta U IIPOCKTUPOBAHUA

B IIponIecce OCBOCHUA 06p330BaTCHBHOﬁ IporpaMmabl JaHHBIC KOMIIETCHIIMH, B TOM YHUCJIC UX
OTACIBbHBIC KOMIIOHCHTHI, (bOpMI/Ip}IIOTCSI IIO3TAITHO B XOJ4€ OCBOCHHA O6yanOHH/IMI/IC$[ JUCHUIIIINH

(Momymeil), mpakTHK B COOTBETCTBHH C yUE€OHBIM IUIAHOM U KaJICHIAPHBIM rpa@uKOM y4eOHOTO

mporiecca.

6.1.2. OnucaHue Nokasateneil U KpUTepueB OLLEHUBAHUA KOMMeTeHU MU, popMmUupyembIX MO UTOFaM OCBOEHUA

AVUCUUNAUHDBI (MOAyNA), oNUcaHUe LWKan OLLeHUBAHUA.

lNoKa3aTenem oueHMBaHMA KOMI'IETEHLI,M“ Ha pa3/In4yHbIX 3Tanax nUx ¢OpMMpOBaHMF| ABNAETCA OOCTUXKEHUNE

06yyaloWMMKUCA NNAHMPYEMbIX PE3YNbTaTOB 06yYeHMA NO AMCUMUNANHE (MOAYNHO).

ITK-15 - ciocoOHOCTh MPOSKTHPOBATH TEXHOJIOTUIECKUE TPOIIECCHI (B COCTaBE aBTOPCKOTO KOJUICKTHBA),
B TOM YHCIIE C UCIIOIh30BAaHHNEM aBTOMATHU3UPOBAHHBIX CUCTEM MOATOTOBKH IPOU3BOJICTBA

Kpurepun ouennBanus

Iloka3zarenn
2 3 4 5
3HATh: OOyuaromuiics OO6yuaromuiics OOyuaromtuiics OOyuarommiics
JI€MOHCTPHUPYET JI€MOHCTPHUPYET JI€MOHCTPHUPYET JI€MOHCTPHUPYET
OCHOBHBIE
MIOJTHOE OTCYTCTBHE | HETIOJIHOE YaCTUYHOE MIOJTHOE
HPUHIUTIBI
WM HEJIOCTaTOYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
OpraHHU3aLuH .. ..
_ | coorBercTBHE CIICAYIOUINX 3HAHUN: | CIIeIYIOIINX CIICAYIOUINX 3HAHUM:
XHUMHUYECKON =
NPUHIIATIOB OCHOBHBIC TIPUHIMIBI | 3HAHHIA: OCHOBHBIE
TEXHOJIOTUH,
OpraHu3aIH OpraHu3aIIH OCHOBHbBIE TPUHIIATIBI
HePTEXUMUU .
XUMHKO- XUMHUYECKON HPUHIIUATIBI OpraHHM3aluH
u o
TEXHOJIOTHYECKOTO | TEXHOJIOTHH, OpraHHu3aIuu XUMHUYECKON
OMOTEXHOJIOT .
MPOM3BOJICTBA HedTexumMun u XUMHUYECKON TEXHOJIOTUH,
WH; METO/IBI 6 )
MOTEXHOJIOTUH; TEXHOJIOTHH, HeTEXUMHUH U
HKH 3THX
one ? Jomyckatorcst HEPTEXUMHU U OMOTEXHOJIOTUH;
POM3BO/JICTB :
3HAYUTEIIbHBIC OMOTEXHOJOTUH; | METOJBI OLICHKU
U UX
OIIMOKH, TIPOSIBIIICTCS | HO JIOIYCKAIOTCS | ATHX MPOU3BOJACTB U
BO3/ICHCTBHE N
HEJOCTaTOYHOCTh HE3HAYHUTENIFHBIE | UX BO3JCHCTBHE HA
Ha N
3HaHUH, 1O PALY OLIMOKH, OKPY’KaFOIIYIO
OKPYXKaIOILy .
HoKa3aTeseH, HETOYHOCTH, cpeny, cBoOOIHO
10 cpe .
pedy 00ydJaroIuiCs 3aTpyTHEHUS OIepupyeT
VCTIBITBIBACT MOJIb30BaHUU NpUOOPETEHHBIMH
3HAYUTEIIbHbIC HOPMaTHBHBIMU 3HAHHSAMHU.
3aTpyIHECHUS TIPH JIOKyMEHTaMH

OTIEpUPOBAHUU
3HAHUSAMH TIPH UX
NEpEeHOCe Ha HOBBIE




CUTYyallUH.

yMeTb: OOyuaromuiics He OO6yuaromuiics OO6yuaromuiics OO6yuaromuiics
yMeeT WIH B JIEMOHCTPHUPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
POM3BOIUTH .
5 HE/I0CTaTOYHOM HETIOJIHOE YaCTUYHOE MIOJTHOE
BBIOO
p CTENEeHU yMeeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
ammapara u ..
BBITOJIHATH PACUETHl | CIEAYIOMIUX YMEHHUH: | CIETYIOIINX CIICAYIOIINX
paccUnTHIBATH . .
TEXHOJIOTUYECKUX BBINOJIHATH pacueThl | YMEHHUI: yYMEHHUil:
TEXHOJIOTHYEC
napamMeTpoB TEXHOJIOTHUECKUX BBITOJIHATH
Kue NPOU3BOUTH BEIOOP
XUMUKO- napaMeTpoB XMMHUKO- | pacueThbl
napaMeTpsbl ammapara u
TEXHOJIOTUYECKOTO | TEXHOJIOTMYECKOTO TEXHOJIOTHIECKUX
npolecca ¢ BBINOJIHATH PAacUeThl
polt nporecca nporuecca apamMeTpoB p
y4eTOM TEXHOJIOTUIECKUX
XHMHUKO-
aITM3aIu IyCKaroTCs napameTpoB
peaisal HAonyckaiore TEXHOJIOTHYECKOT PamMeTpo
3a7a4 SHEPro- 3HAYUTEIIbHbIC XUMHKO-
5 0 Tporecca
u OLIMOKHU, TIPOSIBIISIETCS TEXHOJIOTUIECKOTO
5 » 1P VYMeHus 0CBOCHBHI,
ecypcocbepe HEJ0CTaTOYHOCTb npoiiecca
pecyp p A ° HO JIOITyCKArOTCS pott
KEHUS YMEHUH, 10 psiLy
5 HE3HAYUTENEHBIC | CpoGoxHO
HoKa3aTeneH, —
. HIMOKH, onepupyer
oOyuaromuiics HETOYHOCTHU
g proOpEeTEeHHBIMU
UCTIBITHIBACT
3aTPYIHEHHS DU | ynreppranm,
3HAYUTEIbHbIC S ——
NIPUMEHSIET UX B
3aTpyAHEHUS TPU
OTeparmsx, CHTYAIHSX
OTIePUPOBAHUH o .
NIEPEHOCE YMEHUH | [oprimeHHO
YMEHUSIMH TIPH UX
Ha HOBLIC, CJIOKHOCTH.
MepeHoce Ha HOBBIE
HeCTaHJapTHbIC
CUTYyalUH.
CUTYyallUH.
BJIAJIeTh: OOyuaromiuiics He OO6yuaromuiics OO6yuaromuiics OOyuaromumiics B
BJIaJICeT WIH B BJIaJIeeT METOJAaMHU YaCTUYHO BIIAJICET | TIOJIHOM OOBEME
METOAAMU .
A HEI0CTaTOYHOMH KOMITBIOTEPHOTO METOAaMHU BJIaJIe€T METOJaMHU
OTIpeIeTICHUS
CTETICHH BIIaJICeT MOJIETUPOBAHHS KOMITBIOTEPHOTO | KOMITBIOTEPHOTO
ONTUMAIIBHBIX
METOAaMHU XUMUKO- MOJICIIMPOBAHUS | MOAETHPOBAHHUS
u
KOMITBIOTEPHOTO TEXHOJIOTHUECKUX XHMHUKO- XHMHUKO-
palroHaIbHBI
MO/JICITUPOBAHUS IPOIIECCOB B TEXHOJIOTHYECKUX | TEXHOJIOTUYECKHX
X
XHMHUKO- HETIOJTHOM 00beMe, MPOIIECCOB, MPOIIECCOB,
TEXHOJIOTHYEC
TEXHOJIOTHIECKUX JIOITy CKarOTCs HaBBIKH OCBOEHBI, | CBOOOIHO
KHX PEKUMOB
. HPOLIECCOB 3HAYUTEIIbHBIC HO JIOITYCKAIOTCSl | IPUMEHSET
aboTHI
p OIIMOKH, TIPOSIBIISICTCS] | HE3HAYUTEIBHBIC | TIOJTYYCHHBIC
o0opyaoBaHu
HEJOCTaTOYHOCTh OIINOKH, HaBBIKU B CUTYalUsIX
sI; METO/IaMHU N
BJIAJICHHS HABBIKAMHA | HETOYHOCTH, TTOBBITIIEHHON
aHaIM3a .
10 psAy MOKa3aTenel, | 3aTpyIHEHUs IPH | CIIOKHOCTH.
3¢ deKkTUBHOC .
OOyuaronuiics aHAITNTHYECKUX
TH
VCTIBITBIBACT OTeparmsXx,
GYHKIIMOHUD
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OBaHUs
XUMHYECKHX,
HedTeXUMUYe
CKHX U
OMOXMMHUYECK
ux
MIPOU3BOICTB

3HAYUTEITbHBIC
3aTpyIHEHUS TpU
MIPUMECHECHUN HABBIKOB
B HOBBIX CUTYaIIHSIX.

IIEPEHOCE YMEHUU
Ha HOBBIE,
HCCTAaHAAPTHEBIC
CUTYyaluH.

ITK-16 - ciocoGHOCTh MPOBOAUTH MAaTEMATHYECKOE MOJICIIUPOBAHHUE OTJCIBHBIX CTaJUi M BCETO

TCXHOJIOTHYCCKOTO IMponecca, ¢ UCIIOJIb30BaHUCM CTAHAAPTHBIX IMAKETOB aBTOMATU3WUPOBAHHOI'O pacuCTa U

POEKTUPOBAHUS
3HATh: OO6yuaromuiics OO6yuaromuiics OO6yuaromuiics OO6yuaromuiics
o JI€MOHCTPUPYET JI€MOHCTPHUPYET JI€MOHCTPHUPYET JI€MOHCTPHUPYET
CHOBHBIE
MIOJIHOE OTCYTCTBUE | HETIOJIHOE 4acTUYHOE MIOJIHOE COOTBET-
TPUHIUITBI
WIN HEJIOCTaTOYHOE | COOTBETCTBHE COOTBETCTBUE CTBHE CJICIYIOLINX
MOJIEIUPOBaH .. ..
COOTBETCTBHE CIIEYIOIINX 3HAHUI: | CIeAYIOLUX 3HAHUH:
Usi, OCHOBHBIC .
CIICAYIOLINX 3HAHUI:
KOHCTPYKIIUH . - OCHOBHBIE OCHOBHBIE
TPyKIL 3HAHUI:
00opyaoBaHU TPUHITAITBI OCHOBHBIE TIPUHITUTIBL
U OCHOBHBIC MOJICITUPOBAHUS, TIPUHITAIIBL MO/JICITUPOBAHMUS,
WH)KEHEPHBIX | TIPHUHIUIIBI OCHOBHEIE MOJIETUPOBAHUS, | OCHOBHBIE
COOpPYKEHHHM | MOJIEINPOBaHMUS, KOHCTPYKLIUU OCHOBHBIE KOHCTPYKLIUU
OCHOBHBIE o0opyAOBaHus U KOHCTPYKIMHU 0o0opy/10BaHus U
KOHCTPYKLIUU UH)KEHEPHBIX 00OpYJOBaHUS U | MHKEHEPHBIX
o0opyI0oBaHUs U COOPYKEHHI HWHKEHEPHBIX COOPYXKEHUM,
MH)KEHEPHBIX COOPY’KEHHH, CBOOOTHO
. OITyCKaroTCs
COOpY’KEHHUH Homy onepupyer
3HAYUTEIbHBIC HO JIOITYCKatoTCA
IpUOOPETEHHBIMU
OIIMOKH, TIPOSIBIISICTCS | HE3HAYUTEIIEHBIC
3HAHUSIMHU.
HEJIOCTAaTOYHOCTH OIIIMOKH,
3HaHWMH, 1O PsILy HETOYHOCTH,
IIOKa3aTeleH, 3aTpyAHEHUS TIPH
oOyuaromuics AHATTMTUYECKUX
WCTIBITHIBACT oreparusx.
3HAYUTENbHbIE
3aTpyAHEHUs IPU
OTNIepPUPOBAHUU
3HAHUSAMM NIPH UX
IIEPEHOCE HA HOBBIE
CUTYallUU.
yMeThb: OOyuaromimiicst He OO6yuaronuiics OObyuarommiics OObyuarommiics
yMeeT WU B JIeMOHCTPHPYET JI€MOHCTPHPYET JEMOHCTPUPYET
HPOU3BOJIUTH .
HEeJ0CTaTOYHOU HETOJIHOE 4acTUYHOE MIOJIHOE
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BBIOOD CTETICHH yMeeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
anmapara u paccuMThIBaTh CJICAYIOUIMX YMEHHUH: | CIenyroIux CIICAYIOLINX
pacCUMTHIBATh | TEXHOJIOTUYECKHE paccUuTHIBAThH YMEHHUM: YMEHHUM:
TEXHOJIOTHYEC | apaMeTpsl TEXHOJIOTUYECKHE paccuuThIBaTh paccuuThIBaThH
Kue Ipoliecca C y4eToM | MapaMeTphl IpoLecca | TEXHOJOTMUYECKUE | TEXHOJIOTHYECKHE
napameTpsl peanu3anuu 3agad C YUETOM peajM3aliu | mapaMeTpsl napameTpsbl
nporiecca ¢ 3HEpro- u 3aJa4 SHEPro- u nporecca ¢ npolecca ¢ y4eToM
y4eToM pecypcocOepexeHus: | pecypcocOepekeHusl | yueToM peanu3anum 3agad
peanu3anuu peanu3zanuu SHEpro- u
Honyckarorcst
3aJa4 YHEPro- 3aJjad PHEPro- U | pecypcocoepekeHus
3HAYUTENIbHbIE
u pecypcocOepexern | CBoOOHO
OLIMOKY, MPOSIBISETCS
pecypcocbepe usl. OTIepUpPYET
HEJI0CTaTOYHOCTb
KEHUS ° puoOpEeTeHHBIMU
YMEHUH, 10 psay Ymenus
b YMEHUSMH,
HoKa3areneH, OCBOEHBI, HO
B NIPUMEHSIET UX B
oOyyarormuics JIOIy CKatOTCsl
CUTYyaIHsix
UCTIBITHIBACT HE3HAUUTEIbHbIE .
MIOBBIIIIEHHON
3HAYUTENbHbIE olKOKH,
CIIO’KHOCTH.
3aTpyAHEHUS pU HETOYHOCTH,
ONIepPUPOBAHUU 3aTpyAHEHUs MIPH
YMEHUSMH TIPH UX AHATTUTUYECKUX
HepeHoce Ha HOBbIE orepanusx,
CUTYyaLUH. IIEPEHOCE YMEHUU
Ha HOBBIE,
HECTaHAapTHbIC
CUTYaIlUH.
BJIAJIETh: OO6yuaromuiicst He OOyuarommiics OO0yuarommmiicst OO6yuaromuiicst B
BJIAJICCT WIH B BJIaJICCT METOJaMHU YaCTUYHO BIIAJICET | TIOJIHOM OOBEME
METOAAMHU .
A HE/I0CTaTOYHOMH OIpeIeJIeHUs METOAaMHU BJIaJIe€T METOAaMHU
OTIpeIeIIeHUs
CTETICHH BIIaJICeT ONITUMAITBHBIX U OTIpEICIICHUS OTIpEICIICHUS
ONITUMAIIBHBIX
MeTOAaMHU palroOHaIbHBIX ONTUMAJBHBIX U | ONTUMAJIBHBIX U
"
OIpeIeIICHHS TEXHOJIOTHUECKUX palnMoHAIBHBIX palnoHAIBHBIX
panroHaIbHBI
ONTUMAJIbHBIX U PEKUMOB PabOTHI TEXHOJIOTUYECKUX | TEXHOJIOTMYECKHX
X
panoHAIBHBIX 000py10BaHuS; PEKUMOB pabOThl | PEXUMOB pabOTHI
TEXHOJIOTUYEC ) .
TEXHOJIOTUYECKUX METO/IaMH aHaJIu3a 00opyioBaHus; 000pyI0BaHuS;
KHX PEKHUMOB
PEKUMOB PabOTHI 3¢ EeKTUBHOCTH METOAaMHU METOAAaMHU aHaJIH13a
paboTsl )
000pyI0BaHUS; (YHKIIMOHMPOBAHUS | aHAIM3a 3 HEKTUBHOCTH
obopynoBaHu
METOAAMU aHaJIN3a | XUMHUYECKHUX, 3QGEKTUBHOCTH | QYHKLIMOHUPOBAHHUS
sT; METO/IaMHU
3P PEKTUBHOCTH HEPTEeXMMHUYECKUX U | (YHKIIMOHUPOBAH | XMMUYECKHX,
aHanmu3a
(GYHKIMOHUPOBAHUS | OMOXMMHYECKHX Usl XUHMHUYECKUX, | HeQTEXUMHUUECKUX U
s dexTrBHOC
XMUMUYECKUX, POH3BO/JICTB HepTeXUMHUYEC- OMOXUMHUYECKUX
TH .
HepTexummuyeckux u | OOyuaromuiics KUX U MIPOU3BOJICTB,
(GYyHKIIMOHUDP
OMOXUMHUYECKUX UCIIBITHIBAET OMOXMMHUYECKUX | CBOOOIHO
OBaHUsA
MIPOU3BOJICTB 3HAYHUTEIbHbIC MIPOU3BOJICTB, IPUMEHSET
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XUMHYECKHX,
HeTexumMuue
CKHX U
OHMOXHMUYECK
X
IPOM3BOJICTB

3aTPYyIHEHUS MPU
IIPUMEHEHUU HABBIKOB
B HOBBIX CUTYaIHsX.

HaBBIKU OCBOCHBI,

HO OOITYCKarOTCA

HC3HAYUTCIIbHBIC

OIIINOKH,
HETOYHOCTH,

3aTpyAHEHUs MIPH

AHAJIUTUYCCKUX
ornecpanuiax,

IEPCHOCC YMeHI/Iﬁ

Ha HOBEIC,
HECTAHJAPTHbIE
CUTYyaLlHH.

MOJTy4YECHHBIE
HaBBIKU B CUTYaIUsAX
TOBBIIIIEHHOM
CIIO’KHOCTH.

B mnponecce

OCBOCHUA 06pa3OBaTCHBHOﬁ noporpamMmbl JaHHBIC KOMIICTCHIIMH, B TOM 4YHCIC HX

OTACIBbHBIC KOMIIOHCHTHI, (bOpMI/IPYIOTCﬂ IIO3TaIrtHO B XOJ€ OCBOCHUA O6yLIaIOH_II/IMI/ICH JUCHUITINH

(Momyneil), mpakTUK B COOTBETCTBUM C YYEOHBIM IUIAaHOM W KaJeHJApHBIM TpapuKkoM Yy4eOHOTo

mpouecca.

6.1.2. Onncanue nokasareJieil 1 KpuTepHeB OLCHUBAHUSI KOMIIeTEeHIIMI, (POPMHPYeMBbIX 110

HUTOraM O0CBOCHUSA NUCHHUIIJIMHBI (MO}IyJIH), OoInucCaHue NMKaJ OllcHUBAaHUSA

IlokazaTeneM olleHHBaHHS KOMIICTCHIIMI Ha PA3JIMYHBIX JTallaX HUX (I)OpMI/IpOBaHI/IH SABJIACTCA

JIOCTHKECHHE 00YJArOIIMMHUCS TIAHUPYEMBIX PE3YJIbTaTOB O0yUEHUS 0 JUCIHUILTHHE (MOIYITIO).

IHIxans! orleHUBaHUS PpE3yJIbTaTOB HpOMeHCYTOqHOﬁ aTTCCTallMM U UX OIIMCAHHC:

IIK-1S5 - cnocoOHOCTh MPOEKTUPOBATH TEXHOJOTUYECKHUE MPOIIECCHI (B COCTaBE aBTOPCKOTO KOJUICKTHBA),

B TOM YHCJIC C UCIIOJIB30BAHNEM aBTOMATU3HPOBAHHBIX CUCTEM IOATOTOBKH IIPOU3BOJACTBA

Kpurtepun ouennBanus

Iloka3zarennb
2 3 4 5

3HATh: OObyuaromuiics OO6yuaronuiics OO6yuaromuiics Ob6yuaromuiics

JIEMOHCTPHPYET JI€MOHCTPHPYET JIEeMOHCTPHPYET JIEeMOHCTPHPYET
OCHOBHbIE

MOJTHOE OTCYTCTBHE | HETIOJHOE YaCTUYHOE MIOJTHOE
HPUHIUITBL

WJIA HEIOCTaTOYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
OpraHu3aIUH .. ..

_ | cooTBeTCcTBHE CJICAYIOUIMX 3HAHUH: | CIEeNyIOIIUX CJIEAYIOUIMX 3HAHUM:

XUMHAYECKOH .

MIPUHIAIIOB OCHOBHBIC PUHIUTIBI | 3HAHU: OCHOBHBIC
TEXHOJIOTHH,

OpraHu3aluu OpraHu3alu OCHOBHbIE IIPUHLUIIBI
HePTEXUMHU .

XHMHUKO- XAUMAYECKOH TIPUHITAIIBL OpTaHU3aINH
u .

TEXHOJIOTUYECKOT0 | TEXHOJIOIHH, OpraHu3aIu XUMHUYECKOH
OHOTEXHOJIOT .

IIPOU3BOJICTBA HeQTEXUMHUU U XUMUYECKOH TEXHOJIOTHH,
UM, METOJIBI )

OMOTEXHOJIOTUH; TEXHOJIOTHH, HEPTEXUMHUU U
OIIEHKH 3THX .
Jonyckatores HEPTEXUMHUHU U OMOTEXHOJIOTUY;
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MIPOU3BOJICTB 3HAYUTEIIbHBIC OMOTEXHOJIOTHH, | METOJIbI OIICHKH
U UX OLIMOKY, MPOSIBISIETCS | HO JIOMYCKAIOTCS | 3TUX MPOU3BOJCTB U
BO3JICHCTBHE HEJI0CTaTOYHOCTh HE3HAYUTEIbHBIC | WX BO3JICHCTBHC Ha
Ha 3HAaHUH, TIO PaY OLINOKH, OKPYKaIOIIyIO
OKpYKaroIry noKa3aTesen, HETOYHOCTH, cpeny, cBoOOAHO
10 Cpeny oOyuaromuiics 3aTpyIHEHUS OTIepUpPYET
UCTIBITHIBACT M0JIb30BAHUU PUOOpPETEHHBIMU
3HAYUTENbHbIC HOPMAaTUBHBIMH 3HAHUSMHU.
3aTpyaIHEHUS TPy JOKYMEHTaMHu
OTIepUPOBAHUU
3HAHUSAMH TIPH UX
MIEPEHOCE Ha HOBBIC
CUTYyalluH.
yMeTh: OO0yuaromuiicst He OOyuarommmiics OO6yuarommmiics OO6yuarommmiics
yMEET WU B JIEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
MIPOU3BOIUTH .
5 HEJ0CTaTOYHOU HETOJTHOE YaCTUYHOE MIOJTHOE
BEI
op CTCTICHH yMEeT COOTBETCTBHUE COOTBETCTBHE COOTBETCTBHUE
amnmapara u .
BBITIOJHATH PACUeThl | CAEAYIOLUIUX YMEHHUM: | CIEIYIOIINX CIIEYIOIINX
pacCUUTHIBATH vy ..
TEXHOJIOTHICCKHIX BBITIOJHSATH pacUeThl | YMEHHI: YMEHHIA:
TEXHOJIOTHYEC
apaMeTpoB TEXHOJIOTHYECKHUX BBITIOJHSATD 5
KHe MIPOU3BOUTH BHIOO
XUMHKO- MapaMeTpPOB XUMHUKO- | pacyeThbl P A p
napaMmeTpsl amnmapara u
TEXHOJOTHYECKOTO | TEXHOJIOTUYECKOTO TEXHOJOTHYECKHIX
nporecca ¢ BEITIOJTHSATE PacyeThI
pou mporecca nporecca rapaMeTpoB p
y4EeTOM TEXHOJIOTHUECKHUX
XUMHKO-
eaTN3aIIH OITyCKArOTCS apaMeTpoB
p 1 Aoy TEXHOJOTHYECKOT pametp
3aJa4 YHEPTo- 3HAYUTEITbHBIC XUMHKO-
0 mpoiiecca
u OLLIMOKY, MPOSIBISETCS TEXHOJOTHYECKOIr0
5 YMeHUs: OCBOEHBI,
ecypcocoepe HEJIOCTaTOYHOCTh nporiecca
peeyp P A ° HO JIOTTYCKaIOTCA por
KEHUS YMEHHH, 10 pSAAY
HE3HAYUTENBHBIE | Cpo6
. BOOOTHO
MoKa3aTtese, -
. ’ OTIepUpPYET
oOyuJatoruiics HETOUHOCTH
CTOYHOCTH, IPHOOPETEHHBIMH
UCTIBITHIBACT
3aTPY/IHEHUS IPH | yyrepran,
3HAYUTENbHbIE AHATHTIHICCKIX
cc MIPUMECHSIET UX B
3aTpyIHEHUS TpU
Onepatmsx, CUTYaIUsIX
OTICpHPOBAtIH MEPEHOCE YMEHUI o
p y HOBBIIIEHHOM
YMEHHSIMH TIPU X
MepeHOCE Ha HOBBIC e HOBBIE- CHOAHOCTH.
p HECTaH/IaPTHHIE
CUTYyaIlUH.
CUTYyaITUH.
BJIA/1ETh: OOyuaromuiics He OO6yuaromuiics OO6yuaromuiics OO6yuaromuiics B
BJIQJICET WIH B BJIaJIe€T METOJaMHU YaCTUYHO BIIQJIEET | MOJIHOM 00beMe
METOIaMH .
a HEJ0CTaTOYHOU KOMIBIOTEPHOTO MeTOJIaMU BJIaJIEET METOJaMU
OTIpeIeIeHUs
CTETeHU BIaJIeeT MOJIETTUPOBAHUS KOMITBIOTEPHOTO | KOMITBIOTEPHOTO
ONITHUMAJTLHBIX
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u
palOHATBHBI
X
TEXHOJIOTHYEC
KHX PEXIMOB
paboThI
obopynoBaHu
s; METO/IaMU
aHaIM3a

3P PeKTUBHOC
TH
(byHKINOHUD
OBaHUsA
XUMHUYECKHX,
HepTeXUMHUYE
CKUX U
OMOXUMHUYECK
ux
POM3BOJICTB

METOJaMH
KOMITBIOTEPHOTO
MOJIETTUPOBAHUS
XHUMHKO-
TEXHOJOTHYECKUX
MIPOLIECCOB

XHAMUKO-
TEXHOJIOTHYECKUX
MTPOIIECCOB B
HEITOJHOM 00BeEME,
JIOITYCKAIOTCS
3HAYUTEIbHBIE
OIIMOKH, TPOSBIISACTCS
HEIOCTATOYHOCTh
BJIaJICHUS HABBIKAMH
1o psiAy ToKa3aTeneH,
OO6yuaromuiics
HCIIBITEIBAET
3HAYUTEILHBIE
3aTpyIHEHUS TIpU
PUMEHEHUHU HaBBIKOB
B HOBBIX CHTYaIHsIX.

MOJEIIMPOBAHUSA
XUMHKO-
TEXHOJIOT'MYCCKUX
IIPOLIECCOB,
HAaBBIKU OCBOEHBI,
HO JIOITyCKaroTCA
HE3HAYUTEIIbHBIC
OIIIMOKH,
HETOYHOCTH,
3aTpyAHECHUS TIPU
AHAJINTUYECKUX
onepanusx,
IIEPEHOCE YMEHUMU
Ha HOBEIE,
HECTaHJapTHbIE
CUTYyaIlNH.

MOJICIIMPOBAHUS
XHUMUKO-
TEXHOJIOTHYECKUX
MPOIIECCOB,
cBOOOIHO
MPUMEHSET
MOJTyYCHHBIC

HABBIKU B CUTYaIUsIX
MOBBIIIICHHOMN
CII0KHOCTH.

IIK-16 - cnocoOHOCTH IMPOBOAUTH MAaTEMATUICCKOC MOACIIMPOBAHUC OTACIIBHBIX CTa,I[I/Iﬁ " BCEro

TEXHOJIOTMYECKOTO IMponecca, C UCIIOJIb30BAHUEM CTAHAAPTHLIX IMTAKETOB aBTOMATU3WUPOBAHHOI'O pacu€Ta U

IIPOEKTUPOBAHHUS
3HATh: OO6yuarommuiics OO6yuaromuiics OO6yuaromuiics OO6yuaromuiics
o JEMOHCTPHUPYET JEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPHPYET
CHOBHbIE
MOJIHOE OTCYTCTBUE | HETIOJHOE YaCTUYHOE IIOJIHOE COOTBET-
TIPUHIIATIBI
WJIN HEAOCTATOYHOE | COOTBETCTBUE COOTBETCTBUE CTBUE CIIEAYIOIINX
MOJICIIUPOBAH oy v
COOTBETCTBUE CIEIYIOIINUX 3HAHUIM: CIIETYFOIIUX 3HAHUIA:
Ysl, OCHOBHBIE ..
CJICTYFOIIIHAX 3HAHUWI:
KOH KLUHU . - OCHOBHBI HOBHBI
OHCTPYKI] SHARMI: OCHO e OCHO e
000py10BaHU TIPUHIIUTIBI OCHOBHBIE TIPHHIIATIBI
AU OCHOBHBIE MOJICTTHPOBAHMS, TIPUHIIATIBI MOJICTTUPOBAHUS,
WH)KECHEPHBIX | TIPHUHITUIIBI OCHOBHBIE MOJICIIUPOBAHUS, | OCHOBHBIC
COOPYXEHHH | MOJCIUPOBAHUSA, KOHCTPYKITUU OCHOBHBIE KOHCTPYKIIUU
OCHOBHBLIE o0opyaoBaHus U KOHCTPYKLIUHU o0opyaoBaHus U
KOHCTPYKIIUU WH)KCHEPHBIX 00OpYy/IOBaHUS U | MHKCHEPHBIX
o0opyoBaHus U COOPYKEHHIA WHKCHEPHBIX COOPYKCHHIA,
WHXCHEPHBIX COOPYKCHHIA, cBOOOTHO
N OITYCKAIOTCSI
COOPYKECHHIA Homy OTIepUpPYET
3HAYUTEIbHBIE HO JIOMYCKAIOTCS
IpUOOpPETEHHBIMU
OIIMOKH, TIPOSIBIISIETCS | HE3HAUUTEIIbHBIE
3HAHUSIMU.
HELOCTATOYHOCTD OIIIMOKH,
3HAHUU, TIO PSAAY HETOYHOCTH,

MOoKa3aTejeH,

3aTPYAHCHUS IIpU
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oOyyJaromuiics AHATUTHYECKUX
UCTIBITHIBACT oreparusx.
3HAYUTEITbHBIC
3aTpyaIHEHUS TPy
OTIEpUPOBAHUU
3HAHUSAMH TIPH UX
NEepEeHOCe HAa HOBBIE
CUTYyalluH.
yMeTh: OOyuaromuiics He OO0yuaromuiics OO6yuarommuiics OO6yyarormmiics
yMEET WU B JIEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
MIPOU3BOIUTH .
5 HEJAOCTAaTOYHOU HETIOJIHOE YaCTUYHOE MIOJTHOE
BBIOO
p CTETIEHH yMeeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
amnmapara u .
pacCcUUTHIBATH CIICAYIOUINX YMEHHMA: | CIeIyIOInX CIICAYIOIINX
paccuuTHIBATh .. ..
TEXHOJIOTHIECKUE pacCUHTHIBATH YMEHHI: YMEHHI:
TEXHOJIOTHYEC
napameTpsbl TEXHOJIOTHUECKHE pacCUUTHIBATH paccUMTHIBATH
KHe
mporiecca C y9eToM | TTapaMeTphl MPoIecca | TEXHOJOTHUECKUE | TEXHOJIOTUIECKHE
napaMmeTpsl
P P peanu3anuu 3a1a4q C YUETOM peaH3aluy | MapaMeTpbl rapaMeTpsl
npoiiecca ¢
port SHEpro- u 3aJ1a4 SHEPro- U mporecca ¢ mporecca ¢ y4eTomMm
YETOM
y pecypcocOepexeHnst | pecypcocOepekeHusT | y4eToM peanu3anyu 3aaa4q
peanu3anum
peanuzanuu SHEpro- u
3a7a49 YHEPTo- OITyCKArOTCA
A P HAony 3a7ad DJHEPro- U | pecypcocOepeKeHusI
u 3HAYUTEIIbHBIE
5 5 pecypcocoepexxker | CBoOOIHO
ecypcocbepe OIIINOKH, TIPOSBIISACTCS
peeyp P » 1P usl. onepupyer
KEHUS HEJI0OCTaTOYHOCTh
° MPHOOPETEHHBIMU
YMCHHM, TI0 PSAIY YMmenus
5 YMEHUSIMH,
NOKa3aTeleH, OCBOEHBI, HO
3 MIPUMEHSET UX B
oOyyJaronuics JIOTTY CKaIOTCS
CUTYaIUsIX
UCTIBITHIBACT HE3HAYUTEIbHBIE .
MTOBBIIIICHHON
3HAYUTEJIbHbBIE OLINOKH,
CJIOKHOCTH.
3aTpyIHEHUS TIPU HETOYHOCTH,
OTIEpUPOBAHUU 3aTpyIHEHUS TpU
YMEHUSIMH TIPU UX aHAJTUTUYECKHIX
NEpEeHOCe Ha HOBBIE oreparusx,
CUTYyaluH. MepeHoce yMeHui
Ha HOBEIE,
HECTaH/IapTHHIE
CUTYyaIuH.
BJIaJIeTh: OOyuaromiuiicst He OO6yuatromuiics OOyuaromuiics OOyuarommiics B
BJIaJICeT WIH B BJIaJIEET METOJaMHU YaCTUYHO BIIAJICET | TIOJIHOM OOBEME
METOIaMHI .
a HEI0CTaTOYHOMH OTIpeIeIeHUs METOAaMHU BJIaJICET METOAaMU
onpeaeneHus
CTCIICHH BIIAJICET ONTUMAJTBHBIX OTIpEIeIICHUS OTIpEIeIICHUS
ONTUMAJTHHBIX
METOAaMHU paIMoOHATBHBIX ONTUMANBHBIX U | ONTUMAJIBHBIX U
u
OTIpEICIICHUS TEXHOJIOTHUECKHIX paroHaTbHBIX paroHaTbHBIX
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palroHaIbHBI
X
TEXHOJIOTHYEC
KHX PEKHUMOB
paboThl
o0opyaoBaHU
s; METOIaMu
aHanmu3a

s dexTrBHOC
TH
GYHKIIOHUD
OBaHUsA
XUMHUYECKHX,
HePTeXUMHUYE
CKUX U
OMOXUMMUECK
ux
IPOM3BO/JICTB

ONTUMAJTBHBIX H
parroHaIbHBIX
TEXHOJIOTHICCKHIX
PEKUMOB PabOTHI
00opyI0BaHUS;
METOaMH aHaJIH13a
¢ exTuBHOCTH
(byHKIIMOHUPOBAHUS
XHUMUYECKHUX,
HEe(PTEXUMHUYECKUX U
OMOXUMHUYECKHUX
MIPOU3BOJICTB

peXUMOB pabOThI
000opyI0BaHNUS;
METOJaMH1 aHan3a

s dexTuBHOCTH
GyHKIIMOHUPOBAHUS
XUMHYECKHUX,
HEe(PTEXUMUYECKHUX U
OMOXHUMHUYECKUX
MIPOU3BOJICTB
OO0yuaromuiics
UCTIBITHIBACT
3HAYUTEIIbHbBIE
3aTpyIHEHUS TpU
IPUMEHEHUY HAaBBIKOB
B HOBBIX CUTYaIHsIX.

TEXHOJIOTUIECKHIX
PEXKUMOB PAOOTHI
00opyI0BaHNS;
METOaMHU
aHam3a

3¢ (HeKTUBHOCTH
(GYHKIIMOHUPOBaH
1Sl XUMHYECKUX,
Herexumuuec-
KUX U
OMOXMMHYECKUX
MIPOU3BOJICTB,
HABBIKU OCBOEHBI,
HO IOy CKAI0TCs
HE3HAYUTEIbHBIC
OIIIMOKH,
HETOYHOCTH,
3aTpyIHEHUS TIPU
AQHATUTUYECKUX
oreparusx,
IIEPEHOCE YMEHUU
Ha HOBEIE,
HECTaH/IaPTHHIE
CHUTYaIlUH.

TEXHOJOTHUYECKUX
PEXKUMOB PAOOTHI
00opyI0BaHNS;
METOJaMH aHaJIN3a
a¢ddexTuBHOCTH
(GYHKIIMOHUPOBAHHUS
XAMHUYECKHUX,
He(PTEXUMUYECKUX U
OMOXMMHYECKUX
MIPOU3BO/ICTB,
cBOOOIHO
MPUMECHSIET
MOJTy4YEHHBIC
HABBIKU B CUTYaIUsIX
MOBBIIIICHHOM
CIOKHOCTH.

a. IlIkanbl oneHMBaHUs Pe3yJIbTATOB POMEKYTOYHOM aTTECTALMH U HX ONIHCAHHE:
DopMa NPOMEKYTOUYHOM aTTECTALIMH: IK3aMeH.

[TpomesxyTouHas arrectanus o0ydaromuxcs B popMe 3K3aMeHa MPOBOAUTCS 1O pe3yJsibTaTaM

BBITOJIHEHHSI BCEX BUJIOB yUeOHOM paboThl, MPeyCMOTPEHHBIX Y4EOHBIM IJIAHOM IO JTaHHON

JAUCIHUIIIINHC (MOI[yJ'IIO), IIpU 3TOM YUUTBIBAIOTCA PE3YJIbTATHI TCKYIIECTO KOHTPOJIA YCIICBAEMOCTHU B

TeueHue cemecTpa. OIeHKa CTENEeHU JOCTHKEHNS 00y4aroIIUMUCS IUIAHUPYEMBIX PE3YJIbTaTOB

00y4eHus MO TUCIUILINHE (MOYJIII0) POBOIUTCS MPEIogaBaTeieM, BeIyIIUM 3aHATHS IO TUCITUTLTHHE
(MOJTyJI0) METOJIOM KCIIEpTHOM orleHKH. [1o nToram nmpomeKyTOYHON aTTeCTalliy M0 AUCIUILUINHE

(MO,Z[YJIIO) BBICTABJIAICTCS OLICHKA «OTJIIMYHO», «XOPOLIO», KYAOBJIICTBOPUTCIIBHO» WA

«CHECYOOBJICTBOPUTCIILHOY.

K HpOMe)KYTOQHOIZ aTTeCTallur JOITYCKArOTCA TOJIBKO CTYACHTBI, BBIIIOJIHUBIINEC BCC BU/bI yqe6H0171

paboThI, IpeyCMOTPEHHBIE pabodei mporpaMMoi o aqucuurinHe «O01mas 1 HeOpraHuIecKask XUMHUSD)
(TIpOILLTH MPOMEKYTOUYHBIN KOHTPOIIb, BHIMIOJTHUIN U 3aIUTHIIA Ja00paTOpHbIE paOOThI, BEITOIHIIN
JIOMAIITHUE KOHTPOJBHBIC PAOOTHI.)

Ixana oueHuBaHuA

Onucanue

17




BrimonHeHs! Bce BUABI yueOHOM paOOThI, TPEIyCMOTPEHHBIE
y4eOHBIM M1aHOM. CTYJIEHT IE€MOHCTPUPYET COOTBETCTBHE 3HAHMIA,
YMEHUH, HABBIKOB MMPUBE/ICHHBIM B TA0JIMIIAX MTOKA3aTEIIsIM,

0 orepupyeT NpuoOPETECHHBIMU 3HAHUSIMU, YMEHUSIMH, HaBbIKAMU,
THO MIPUMEHSET UX B CUTYaLMUSIX MMOBBIIIEHHON CI0KHOCTU. [Tpu 3TOM
MOTYT OBITH JIOMYIIEHbI HE3HAUNTENbHBIE OUTHOKH, HETOUHOCTH,
3aTpyAHEHUS IPHU AHATUTUYECKUX ONEPALMSIX, IEPEHOCE 3HAHUHU U

YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTyalluU.

BrimnosHeHs! Bce BUIbI yueOHOH paboThl, pelyCMOTPEHHBIE
y4eOHbIM M1aHOM. CTyJIEHT IEMOHCTPUPYET COOTBETCTBHE 3HAHUM,
YMEHUH, HaBBIKOB ITPUBEJICHHBIM B TAaOJIHIIaX IMOKA3aTeNsM, HO

X JIOTTYCKaeTCsl HE3HAUUTEIbHbIE OIIMOKH, HETOUHOCTH, 3aTPyIHEHUS
opotto IIPY AaHAIUTHYECKUX OIlepalusiX, [IEPEHOCE YMEHUI Ha HOBBIE,
HeCTaHJapTHbIE cuTyaluu. OnepupyeT NpuoOpEeTEHHBIMU
3HaHUSAMHU, YMEHUSMH, HaBBIKAMU, IPUMEHSIET UX, JAOIyCKasl IpU

9TOM HE3HAYUTENbHEBIEC OIHOKH.

Beinonnens! Bce BUJbI yueOHOM pabOoThI, IPEayCMOTPEHHBIE
y4eOHbIM M1aHOM. CTyJIeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUM,
VY 10BII€TBOPUTETBHO YMEHUH, HaBbIKOB IIPUBEJICHHBIM B TaOJIMILIAaX [1OKa3aTesM, IpU
3TOM JIOIYCKAaeT 3HAYUTEIbHbIE OIMOKH, JEMOHCTPUPYET
HEI0CTaTOYHOCTb BJIA/ICHUS] HABBIKAMHU T10 Psily MOKa3aTelnei.

He BoImosiHeH oauH win 6osee BUAOB yueOHOU paboThI,
IPeIyCMOTPEHHBIX Y4eOHBIM MIaHOM. CTYI€HT IEMOHCTPUPYET
HEIOJIHOE COOTBETCTBUE 3HAHUI, YMEHUI1, HABBIKOB IPUBEIEHHBIM
B Ta0JIMIIaX MTOKA3aTeNsIM, JOMYCKAIOTCS 3HAUNTENIbHbIE OLTHOKHY,
HeynosnersopurensHo . .
MPOSIBIISICTCS] OTCYTCTBHE 3HAHHMA, YMEHUI, HABBIKOB TIO PSTY

MOKa3aTesel, CTYICHT UCIIBITHIBAET 3HAUUTEIbHBIC 3aTPYHEHMSI
NPY OTIEPUPOBAHUY 3HAHUSIMHU M YMEHUSMH TIPH UX MIEPEHOCE HA

HOBBIC CUTYyallH.

®oHIbI OLICHOYHBIX CPEACTB NpeacTaB/ieHbl B Ilpuioxenun 2 k padouei nporpamme.

7. YueOHO-MeToan4Yeckoe U HHGpopMannoHHOe ofecnevyeHne JUCHUILTUHBI

7.1 OcHoBHas JUTEpaTypa

1. KyrenoB A.M., bonnapeBa T.U., bepenraprern M.I". O0mas xuMu4yeckasi TEXHOJIOTHSI:
Y4eOuuk 11st By30B. - M.: Akanemknura, 2008, 528 c.

2. JJaGopaTopHBIH TPAKTUKYM I10 OOIIEH XMMHUYECKOW TEXHOJIOTHH: yueOHOe
nocooOue.

nocobue/[B.A.ABepbsiHoB] u 1p.; mox peaakiuei beckora B.C. - M: BUHOM.

Jlaboparopus 3uanuid, 2010. — 279 c.

7.2. HomnonauTen

bHas JUTEpaTypa
1. beckor B.C. - O6mias xumudeckasi TEXHOJIOTHA: YueOHuK 11 By30B. — M.: MKI]
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"Axkanmemkuwura", 2005. - 452 c.

2. Kynur B.T. u nmp. Pacuer martepuanbHbIX OallaHCOB CIOXHBIX XUMHKO-TEXHOJIOTHUECKHX
cucteM: coopuuk 3amau/ b.T.Kynun., I'I .Penxkun, B.A. Hcaesa., T.P.YcaueBa; MBan. roc. Xum.-
TexHoI. yH-T. iBanoBo, 2010. -96 c.

3. UrnatenkoB B.M., beckop B.C. - Ilpumepsl u 3amaud 1mo oOmEeH XHMHUYECKOM
texHosorun'": Yueb. mocooue mist By30B. - M.: UKI "Akanemkxuura". 2005. -198c.

7.4 IlporpammHoe obecnieuenre u MHTepHET-pecypchl

Internet-pecypchr:

1. http://www.issep.rssi.ru

2. http://www.nature.ru

3. http://www.sciencemag.org

4. http://www.biodat.ru

5. http://www.moseco.ru

6. http://www.informeco.ru

7. http://www.sci.aha.ru

8. http://www.zin.ru/BioDiv/index.html

9. http://www.seu.ru

10. http://www.ecoportal.ru

11. http://www.ecosistema.ru

12. http://www.unep.org

13. http://www.iucn.ru

14.  http://naveki.ru/ - skomoruyeckue mopTa, CoruaIbHas IKOJIOTHIECKAs CETh
15.  http://www.artefact.lib.ru/ - snekrponHnas 6a3za

16.  http://www.elibrary.ru/ - anekrponHast 6a3za Dib3eBUP

7.5 ba3bl JaHHBIX, HHPOPMAIHOHHO-CIIPABOYHbIE M 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

8. MarepuallbHO-TeXHIUYECKOe 00eCTieueHre AUCIIUTLITNHBL:

JIeKIIMOHHBIE ayIUTOPHH, OOOPYIOBaHHBIE [UISI TPOBEACHUS HHTEPAKTUBHBIX  JICKITHI:
BUJICONIPOCKTOP, SKPaH HACTEHHBIH, Jp. 000pyI0BaHUE

[IpakTtrueckass 4yacTh Kypca (1abopaTtopHbie paOOThI) OOECTIEUMBAIOTCS JKCIIEPUMEHTATBHOM
naboparopueil ¥ KOMIbIOTEPaMU JJIsl BHITIOJTHEHHSI HHTEPAKTUBHBIX 3aJaHU.

Ha xommploTepax MOTYT TpPOBOIUTHCA JabopaTOpHble paboOThl € UCMOJIb30BaHUEM
CHEIHATM3UPOBAHHBIX YUEOHBIX IPOrPAMMHBIX KOMIUIEKCOB U KOHTPOJIBbHO-00YYarOIIUX MpOorpamMmm.

9. MeroauyecKkue peKOMEHAALUMHU JJIS CAMOCTOSITE/IbHON padoThI CTYJAE€HTOB.

YcnenHoe u3yueHue Kypca TpeOyeT NoceeH s ISKIUH, akTUBHOM paboThl Ha JIa0OPaTOPHBIX
paboTax, BBIMOJIHEHHsI BCeX yUE€OHbIX 3aJjaHNi MPEenoaaBaTesl, 03HAKOMIIEHUS! C OCHOBHOU U
JIOTIOJIHUTEIBHOM JINTEpaTypoil. Bo Bpems JIEKLIUU CTYNEHT JOJDKEH BECTH KPATKUI KOHCIIEKT. /foma
CaMOCTOSITENIbHO paboTasi ¢ KOHCIEKTOM, CTYJICHTY HEOOXOAMMO IOMETUTh MAaTE€PUaIIbl, KOTOPbIE
BBI3BIBAIOT 3aTPyIHEHUS JUIs HOHUMaHus. [Ipu 3ToM 00yyaromuiics 10JKeH HalTh OTBETHI Ha
BOIIPOCHI, UCTIONIB3YSl PEKOMEHIyeMyto uTeparypy. Ecin emy camomy He ynaetcs pa3o0OpaThCs B
MaTepHaie, Heo0X0auMO c(HOpMYITHUPOBATH BOIPOCHI U OOPATUTHCS 32 TOMOIIBIO K MPENOAaBaTeNo Ha
KOHCYJIbTAllMM WK Onvpkaiieit sekunu. O0yyaromemMycss HEOOX0IUMO PEryJIsIpHO OTBOAUTE BpeMs
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JUTSI IOBTOPEHUS MPOIIGHHOT0 MaTepHalia, IpoBepsisi CBOU 3HAHUS, YMEHHUS U HaBBIKH 110
KOHTPOJIBHBIM BOIPOCAM.

JlaGopaTopHbie pabOThI COCTABISAIOT BAXKHEHUIITYIO YaCTh TPO(PECCHOHATLHON TTOATOTOBKH
cTyaeHToB. OHU HaNPaBJIeHbI Ha HKCIIEPUMEHTAIBHOE MOJITBEPKACHUE TEOPETUUECKUX TOJI0KEHUHN U
dbopmupoBaHre YIEOHBIX U MPO(HECCHOHATBHBIX MTPAKTUYECKUX YMEHUH.

CTyieHT caMOCTOSATENBHO, IOI3YSICh METOAMYECKMMHU PEKOMEHIAIMSIMH, O(hopMIIsIeT:

- 3arjaBue, B KOTOPOM YKa3bIBa€TCsl Ha3BaHUE J1a00paTOpHOI pabOTHI U €€ MOPSAKOBBIA HOMED;

- 1IeJTh padoTHI,

- 000py/I0BaHKE U PEAKTHUBHI;

- coJiepKaHue paboThI;

- MOPSIOK (TIOCTEA0BATEIbHOCTD) BHITIOJIHEHUS pa0OTHI;

- IpaBUJIa TEXHUKU 0€30IIaCHOCTU U OXpaHbl TpyJa Mo JaHHOH paboTe (110 HEOOXOIUMOCTH);

- o0mme mpaBuiia K 0hOpPMIICHHIO 1a00paTOPHOM pabOTHI.

Kax/1plii CTYZCHT JOJDKEH caM IJIAHUPOBATh CBOIO CAMOCTOSTENbHYIO paboTy, UCXO/Is U3 CBOUX
BO3MOXKHOCTEH U MPUOPUTETOB. ITO CTUMYJIUPYET BBIIIOJIHEHUE pabOThI, CO37aeT 0oJiee CIIOKONHYIO
00CTaHOBKY, YTO B UTOTE IOJIOKUTEIILHO CKA3bIBAETCSl HA YCBOGHUH MaTepHaa.

Baxxno mosiHee yuecTh 00CTOSATENBCTBA CBOEH pabOThI, YSICHUTD, YTO SBJSETCS IJIaBHBIM Ha
JTAHHOM 3Tarie, Kakyro Iocie0BaTeIbHOCTh paboThI BHIOPATh, YTOOBI BHITIOIHUTH €€ JIy4Ile U C
HAaUMEHBIIMMHU 3aTpaTaMHi BPEMEHU U SHEPTUH.

Jis 10 10TBOPHO#M paboThl HEMAIOBa)KHOE 3HAUEHUE UMEET 00CTaHOBKA, OPraHU3aIHs
pabouero mecta. HyxHO 100UTHCsI, 4TOOBI MECTO pabOTHI IO BO3MOXKHOCTH OBLIIO TIOCTOSTHHBIM. PaboTa
Ha MPUBBIYHOM MECTe JieNIaeT ee Ooiee miaoJ0TBOpHOU. [IpoIyKTUBHOCTE PabOThI 3aBUCUT OT
MIPAaBUJIBHOTO YepeioBaHus Tpyaa 1 oTabixa. [103ToMy Kakible yac Wilu JiBa CJEeAYeT JIenaTh epephiB
Ha 10-15 MuHYT.

[Tpu camocTosTENbHON POpabOTKE TOMAIIHUX 3a/laHUi U HAMMCAHUS WHAUBUIYAIbHBIX padOT
CTYZCHTaM PEKOMEHIYEeTCsI I0JIb30BaThCs OMOIMOTEYHBIM (POHIOM JINTEpaTyphl (YUeOHUKAMU U
NEPUOANYECKUMHU U3JIAaHUSAMH), & TAK)KE METOJAUYECKUMHU YKa3aHUSIMU 110 BBITIOJTHEHHUIO
CaMOCTOSITENILHBIX PaboT.

10. MeToguuyeckue peKOMeHIAUNH ISl PenoaaBaTeJis.

OCHOBHBIM TpeOOBaHHEM K MPEIOIAaBAHHIO TUCIUIUIMHBI SBISETCS TBOPUECKUMN, TPOOIEMHO-
JTUAJIOTOBBIM MHTEPAKTUBHBIN MOIXO/I, TTO3BOJISIOUINM MMOBBICUTH HHTEPEC CTYJIEHTOB K COACPKAHHIO
y4eOHOro MaTepuaia.

OcHoBHast popma U3yUeHHS U 3aKpeTIeHUs] 3HaHUH M0 ATOW AUCHUILIIMHE — JIKIIMOHHAS 1
npaktudeckas. [IpenogaBarens JOHKEH MOCIEIOBATENFHO BEIUUTATH CTYACHTAM Psijl JISKIHA, B X0/1€
KOTOPBIX CJIEyEeT COCPEAOTOYUTh BHUMAaHKE Ha KIIOYEBBIX MOMEHTaX KOHKPETHOTO TEOPETHUYECKOTO
MaTepHaia, a Takke OpraHM30BaTh MPOBeIeHNe Ja00PATOPHBIX 3aHATHIA TaKUM 00pa3oM, 4TOOBI
AKTUBU3UPOBATh MBIIUIEHUE CTYAEHTOB, CTUMYJIMPOBATh CAMOCTOSATEIbHOE U3BJICUEHUE UMU
HE00X0IMMON MH(POPMALIUHN U3 Pa3IUNYHBIX UCTOYHUKOB, CDABHUTENBbHBINA aHATU3 METO/I0B PEIICHU,
COIIOCTABJICHHE MOJyUYEHHBIX Pe3yJIbTaToOB, (OPMYIUPOBKY U apTyMEHTALMI0 COOCTBEHHBIX B3IJIS/10B
Ha MHOTHE CIIOPHBIE TPOOIIEMBI.

OcHOBY yueOHBIX 3aHATHH 110 TUCHUIUIMHE COCTABIAIOT JIeKIMK. B npouecce oOyuenus
CTYACHTOB MCIOJIB3YIOTCS PA3IUYHbIE BUIBI YICOHBIX 3aHATUH (ay TUTOPHBIX U BHEAYTUTOPHBIX):
JIEKI[UU, CEMUHAPCKUE 3aHATHUS, KOHCYIbTaluu U T.1. Ha nmepBoM 3aHATHM 1O TaHHOW yuyeOHOU
JTUCLUIUIMHE HEOOXOMMO 03HAKOMHTD CTYCHTOB C MOPSIKOM €€ N3yYeHHsI, PACKPBITh MECTO U POJIb
JTUCIUIUTMHBI B CHCTEME HAYK, €€ MPAKTUYECKOe 3HaUYEHUE, IOBECTH JI0 CTYIEHTOB TPEOOBaHUS
Ka(eapel, OTBETUTH HAa BOIIPOCHI.

[Tpu MOArOTOBKE K JIEKIIMOHHBIM 3aHATHUSAM MO KypCy «XHUMHs» HEOOX0UMO MPOIyMaTh MIaH
UX MIPOBEICHUS, COJIEpPKaHUE BCTYITUTEIbHON, OCHOBHOM U 3aKIIOUUTENFHON YaCTH JICKIHH,
03HAKOMHTHCSI C HOBUHKAMU y4e€OHON U METOAMYECKOM JIUTEpaTyphl, MyOIUKaUsIMU NEPUOANYECKOM
MeYaTH 10 TeMe JICKIIMOHHOTO 3aHATHS, OTIPENIEIUTh CPEICTBA MATEPUATBHO-TEXHUYECKOTO
oOecrieueHns JEKIIMOHHOTO 3aHATHUS U TIOPSA0K UX MCIIOJIb30BAHUS B XOJI€ UTEHUS JICKIIUH. Y TOUHUTD
TUIaH TPOBEJICHHS MTPAKTUYECKOTO 3aHATHSA 110 TEME JICKIHH.

20



B xoje nekunoHHOro 3aHITHS MPenojaBaTelb JOHKEH Ha3BaTh TeMY, yueOHbIe BOIIPOCHI,
03HAKOMUTbH CTYJICHTOB C MIEPEYHEM OCHOBHOM M JIOMOJHUTEIBHOM JIUTEPATYphl IO TEME 3aHSTHS.

Bo BcTynuTenpHOM YacTH JEKIIMKA 000CHOBATh MECTO U POJIh U3y4aeMOM TEMbI B y4eOHOM
TUCIUILTAHE, PACKPBITH €€ MPaKTUYecKoe 3HaueHue. Eciau untaeTcs He nepBast JISKIUs, TO HE00X0IUMO
yBSI3aTh €€ TeMY C MpeAbIAYIIei, He HapyIIas JOTUKU U3JI0KEeHUs! yueOHOoro matepuana. JIekiuto
ClleZlyeT HaUMHATh, TOJIBKO YETKO 0003HAYMB €€ XapaKkTep, TeMY U KPyT TEX BOIPOCOB, KOTOPHIE B €&
xo011e OyIyT paCCMOTPEHBI.

B ocHOBHOI YacTH JEKIMHU CIIEyeT pacKphIBaTh COJEpKaHUE yU4eOHBIX BOIIPOCOB,
AKIIEHTUPOBATh BHUMAHUE CTYJICHTOB Ha OCHOBHBIX KATETOPHUSIX, SBJIICHUSX U MIPOLIECCAX,
OCOOCHHOCTSIX UX MPOTEKaHMsl. PaCKphIBAaTh CYIITHOCTh U COACPXKAHUE PA3TUYHBIX TOUEK 3pEHUS U
HAYYHBIX TIOJXO0B K OOBSICHEHHUIO TE€X WM HUHBIX ABJIEHUH U npoueccoB. ClenyeT apryMeHTUPOBAHO
000CHOBaTh COOCTBEHHYIO MO3UIIHIO 110 CIIOPHBIM TEOPETHUECKUM BorpocaM. [IpuBoAUTE MpUMEpBHI.
3ajaBaTh 1O X0y U3JI0KEHMS JIEKIMOHHOTO MaTepHUalia pUTOPUIECKHE BOIIPOCHI U CAMOMY J1aBaTh HA
HUX OTBET. DTO CIIOCOOCTBYET aKTHBHU3AIIUN MBICITHTEIHHON JAESITELHOCTH CTYICHTOB, MOBBIIIEHUIO UX
BHMMAaHMS U MHTEpEca K MaTepUally JICKIIUH, €€ coJepkannio. [IpenogaBarens qOMKEH PyKOBOINUTh
paboToii CTYICHTOB MO KOHCIIEKTUPOBAHHUIO JIEKIIMOHHOTO MaTepraa, HoJ4epKIBaTh HEOOX0IMMOCTh
OTpPa)KEHHUS B KOHCTICKTaX OCHOBHBIX TOJIOKCHHUHN H3ydaeMOi TEMbI, 0CO00 BBIJEISIS KaTerOPUHBIN
amnmnapar.

B 3axmmrounTenbHON 4acT JIEKIIMH HE0OX0IUMO cPOPMYITUPOBAThH OOIIHE BHIBOBI 110 TEME,
PacKpBIBAOIIUE COJIEPKaHUE BCEX BOIPOCOB, MOCTABICHHBIX B JIEKIIUH. OOBSBUTH IJIaH OUYEPETHOTO
CEMUHAPCKOT0 WM JaOOPATOPHOTO 3aHATHS, 1aTh KPATKUE PEKOMEHAINHU 0 MOATOTOBKE CTYAEHTOB K
CeMMHapy WM JJabopaTopHoit padoTte. [Ipu 3TOM BO BCex YacTsIX JIGKLUU HEOOXOMMO BECTH JUAJIOT CO
CTYJEHTaMH U JJaBaTh CTYJICHTaM BO3MOXKHOCTb IUCKYTHPOBATh MEXKIY COOOM.

[{enb MpakTUYECKUX 3aHATUN 00ECTICUUTh KOHTPOJIb YCBOCHHS YI€OHOTO MaTepuana
CTYJEHTaMH, pacllupeHue 1 yriiyOyieHne 3HaHul, MOTy4YeHHbIX UMY Ha JIEKIHUAX U B XOJIe
caMoCTOsATeNbHON paboThl. [lociie Kax10ro JEKIMOHHOTO U MPAKTHYECKOTO 3aHATHS CeNaTh
COOTBETCTBYIOIIYIO 3aIIMCh B JKypPHAJIAX y4eTa MOCEIAEMOCTH 3aHATUI CTYI€HTaMH, BBIICHUTD Y
CTapOCT Y4eOHBIX TPYII MPUYUHBI OTCYTCTBUS CTYJICHTOB Ha 3aHATUSX. B NTEKIIMOHHBIX WU
MPAKTHYECKUX HEOOXOAMMO BECTH JIUAJIOT CO CTYJAEHTaMHU U AaBaTh CTYJAEHTaM BO3MOKHOCTb
JUCKYTHPOBATh MEX]y COOOM.

IIpenonaBaresnp, MPUHUMAOIINANA SK3aMEH, TUYHO HECET OTBETCTBEHHOCTh 3a MPAaBUIbHOCTh
BBICTABJICHUS OLIEHKH.

[Iporpamma coctaBiena B coorBeTcTBHH ¢ TpeboBanussMu OPI'OC BO 1 yueOHBIM MJIaHOM 110
HaIpaBJeHUIo MoAroToBku criennaaucToB 18.05.01 «XuMu4yeckas TeXHOJIOTHS IHEPrOHACHIIIEHHbIX
MaTepuAaJJIoOB M U3IeJINi».

IIporpammy cocraBuI:

npodeccop /bepenrapten M.I"./
MNporpamma yTBeprKaeHa Ha 3acegaHuun Kadegpbl “AnnapatypHoe opopmaeHrMe U aBTomaTusaums

TEeXHOJIOrMYecKux npoueccos ” « » 2019 r., npotokon Ne _

3apenyromuii Kadeapoit

mpoceccop, 1. T. H. /M.B. I'enepanos/
PyxoBoautens
o0pa3oBaTeabHON IPOTrpaMMbI /H.C. TpyTHes/
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CTpyKTypa 1 cofepskaHne AncumnanHbl «06Lan XMMUUYECKasa TEXHONOrUA»

no cneuunanbHocTy 18.05.01 XMmunuecKkan TeXHONOrUA SHEeProHacbiWweHHbIX MaTepuanos u usgennm
Cneymanunsauma « ABTOMaTU3MPOBaHHOE NPOU3BOACTBO XMMUYECKUX NPeanpUATUAY

MpunoxkeHune Nel

(cneumanucr)
04YHan popma obyyeHus
Buabl yuebHol paboTbl, BKAKOYAA N
Buabl camoctoaTenbHOM paboTbl dopmbl
© CaMOCTOATE/IbHYI0 PaboTy CTYAEHTOB U
Q CTY4EHTOB aTrecrtauumm
5 TPYAOEMKOCTb B Yacax
Paspen 2
(]
e | &
E S n n/c | nNaé6. CPC KCP KP Kn Prp Ped. K/P 3 3
3 | &
o T
B .
BegeHue. OCHOBHbIe onpeaeneHna U 7 1.3 3 3 12
NONI0XKeHNA
T
eopuA XMMUYECKMUX NPOLLECCOB U 7 4-8 16 12 29 1
peaKTopos
X —_ -
MMUYecKoe NPON3BOACTBO — XMMUKO 7 9-12 3 3 29
TexHonorn4yeckan cuctema (XTC)
MpPOMbILLNEHHbIE XMMUYECKME NPOM3BOACTBA 7 13-18 4 8 16 1
®dopma atrectayum 7 +
Bcero yacos no gucumnavHe 36 36 72 1 1 +

3aB. Kapegpon AOMATI
O.T.H.

PykoBogutenb
obpas3oBaTeibHOM NPOrpammbl

/M.B. TeHepanos /

/H.C. TpyTHes/
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[Tpunosxenue 2

MHWHHCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHNS POCCHUIICKON ®EJEPALINU
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE BIO/DKETHOE OBPASOBATEJIBHOE YUPEXX/IEHUE
BBICILIET'O OBPA3OBAHNS
«MOCKOBCKUM MOJUTEXHUYECKNUU YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

CrnemmansHocTh: 18.05.01 XUMNUYECKASA TEXHOJIOI'MSA SHEPI'OHACBIILIEHHBIX
MATEPHAJIOB U U3EJINN
OII (cieunanusanus): « ABTOMaTU3UPOBAHHOE ITPOU3BOJICTBO XUMUYECKUX MPEITPUITHIN)
dopma 00yueHus: OUHAs
Bun npodeccronanbHoON AesTeNbHOCTH:

IMPOCKTHAA

®OHJA OUEHOYHBbIX CPEACTB
o AMCHUITIJIMHE
«O0mass XuMu4YecKasi TeXHOJIOTUsD)
Cocrasg: 1. [TacriopT ¢oHa OIIEHOYHBIX CPEACTB
2. Oncanue ONEHOYHBIX CPEACTB:
[TpumepHBIe BapHAHTHI JOMAIIHUX KOHTPOJIBHBIX PadOT
O0pa3zerr TeCTOBBIX 3a/1aHUM
OO6pa3zer] KOHTPOJILHOW PabOTHI JIsi pyOEKHOTO KOHTPOJIS MO KypCy
Bompock! 1t TOATOTOBKH K SK3aMEHY

HpHMep 9K3aMCHAIIlMOHHOI'O ouera

CocTaBuTeb:

bepenrapren Muxaun ['eopruesuy

Mocksa, 2019
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- NOKA3ATE/1Ib YPOBHA C®OPMUPOBAHHOCTU KOMMNETEHLIUNA

Tabanua 1

«Oﬁlllaﬂ XUMHNYECCKasd TCXHOJOI'U»

OI'OC BO 18.05.01 «Xumun4yeckasi TEXHOJOTHS IHEPTrOHACHIIIEHHBIX MATEPHAJIOB U M3/1eJTHi»

B nporiecce ocBoeHUs JaHHOH TUCIUTUIHHEI CTYACHT (DOPMHUPYET U IEMOHCTPUPYET CIICTYOIINE
o0menpodeccuoHaNbHbIC H MPO(ecCHOHAIbHbIE KOMIIETEHIIUM:

KOMIIETEHIIUHN IlepeyeHb KOMIIOHEHTOB TexHosorus dopma Crenenu ypoBHeii
HUHIAEKC | ®OPMYJINPOBKA (¢GopmMupoBaHusl | OLEHOYHOT 0CBOCHMS
KOMIIeTeHIW | o cpeacTBa® KOMIIeTEHIU
ITK-15 CHOCOOHOCTh 3HATh: OCHOBHBIE IIPUHLHUIIBI OPraHU3ALUU JeKIINH, K/P, ba3oBblii ypoBeHb
IPOEKTUPOBATH XUMHUYECKON TEXHOJIOTUH, HEPTEXUMUH U CaMOCTOATEIIbHAS T. - BOCIIPOU3BOJICTBO
TEXHOJIOTUYECKHUE OMOTEXHOJIOTUH; METO/IbI OIICHKH 3THX MPOU3BOJCTB | paboTa, MOJIYYEHHBIX 3HAHUI
nporecchl (B cocTaBe | M MX BO3JEHCTBUE HAa OKPY’KAIOIIYIO CPEy nabopaTopHbIe B X0JI€ TEKYILETro
aBTOPCKOrO yMeThb: IIPOU3BOIUTH BHIOOD amnmapaTa u paboTsI KOHTPOJIA
KOJIJIEKTUBA), B TOM pacCYUTBIBATh TEXHOJIOTHYECKUE ITapaMeTPhl IHoBbIIeHHBIH
quClIe ¢ IIpoliecca ¢ y4eTOM pealu3alii 3a/1a4 SHEPro- U YPOBEHb
HCITOJIB30BAaHUEM pecypcocoepexeHus - IIPAKTUYECKOE
ABTOMATU3MPOBAHHBIX | BJAJeTh: METOJIAMU ONPEIEICHUS ONTUMAIBHBIX U IIPUMEHEHNE
CHUCTEM MTOATOTOBKH palOHAIbHBIX TEXHOJOTHYECKUX PEKUMOB pabOThI MOJTyYE€HHBIX 3HAHUI
IIPOM3BOJICTBA 000pyI0BaHUS; METOIaMH aHAIN3a 3((HEKTUBHOCTH B IIpoLIECCE
(bYHKIIMOHUPOBAHUS XUMUYECKHUX, MOJITOTOBKH K
HEePTEXUMHUYECKIX U OMOXMMHMYECKHX POU3BOJICTB KypcoBo# paboTe
IIK-16 CIOCOOHOCTh 3HaTh: OCHOBHBIC MPUHIUIIBI MOJECIUPOBAHUA, JIEKIIUH, K/P, ba3oBblii ypoBeHb
IIPOBOJIUTH OCHOBHBIE KOHCTPYKLUHU 000PYAOBaHUS U CaMOCTOATEIIbHAS T. - BOCIIPOU3BOJICTBO
MaTeMaTH4YeCcKoe HMHXEHEPHBIX COOPYKEHUI pabora, MOJTYYEHHBIX 3HAHUI
MOJEIIMPOBAHUE yMeThb: IIPOU3BOAUTH BHIOOD anmapaTa u nabopaTopHbIe B X0JI€ TEKYILEro
OTZEJBHBIX CTAUN U | pACCUNTHIBATh TEXHOJOTUYECKHE MAPAMETPHI paboTsI KOHTPOJIA
BCETO MpOoLIECCa C YUETOM peajr3alnu 3a1a4 SHEPro- U IHoBbIIEHHBIH
TEXHOJIOTHYECKOT0 pecypcocOepexeHus YPOBEHb
nporecca, ¢ BJIA/IETh: METOAMHU OIPEACIICHUS ONTUMAJIIBHBIX U - IPAKTUYECKOE
MCIIOJIb30BAaHUEM paIMOHATIbHBIX TEXHOJOTHUYECKHX PEKUMOB PabOThI [IPUMEHEHUE
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CTaHJApPTHHIX MAKETOB | 000pYAOBaHMS; METOAaMU aHaimu3a 3¢ dekTuBHOCTH ITOJIYYEHHBIX 3HAHUI
aBTOMATU3MPOBAHHOTO | (PYHKIIMOHUPOBAHUSA XUMUYECKHUX, B IIPOLIECCE

pacuera u HEPTEXUMHUYECKIX U OMOXMMHYECKHX TIPOU3BO/ICTB MIOATOTOBKHU K
IPOEKTUPOBAHHUS KypcoBo# paboTe

*- CokpaleHma Gopm OLEHOYHbIX CPeacTB CM. B Tabauue 2.
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Tabnuua 2

MepeyeHb OLEHOYHbIX CPEACTB MO AUCLUUNINHE «OGLI.I,aﬂ XUMmun4yeckKaa TexHosaorma»

No HanmeHoBaHue MNpepcraBneHue
- OL,eHOYHOro KpaTkas xapaKTepucTUKa OL,eHOYHOro CpeacTBa OL,eHOYHOrO
ocC
cpeacrea cpeactea B $OC
KoHTponbHan paboTa [CpeacTBO NPOBEPKN YMEHWIA NPUMEHATb NOJTYYEHHblE Komnnekt
1 3HAHWA oA peleHna 33434 onpesenieHHoro Tuna no KOHTPOJIbHbIX 3aZiaHW
(K/P) TEME UK pasgeny Nno BapuaHTam
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DoH/1 OLICHOYHBIX CPEICTB
KOHTPOJIBHBIE BOITPOCHI NIO JUCHUIIJIMHE «OBIIASA XUMHWYECKAS
TEXHOJIOT'USD»
1. Kakue noacucTemMbl OTHOCSTCS K OCHOBHBIM MOJICUCTEMaM XUMUYECKOIO MPOU3BOACTBA?
2. Kakue KpuTepuu OTHOCATCS K TEXHOJOTUYECKUM KpUTepUsM 3S(HPEKTUBHOCTH XUMHUYECKOTO
IIPOU3BOJCTBA?
3. I[loHsiTHE cTEeneHn MpeBpalleHHs peareHTa.
4. IlonsiTre BBIXO/AA MPOAYKTA.
5. IloHsiTE MHTETPATIBHON CEJIEKTUBHOCTH ITPOLIECCA.
6. Kakoe ypaBHEHHE ONMHUCHIBACT CBSI3b MEXKIY TEXHOJOTUYECKUMH KPUTEPUSIMU I HEOOpATHUMBIX
(0OpaTUMBIX) CIOKHBIX (TIPOCTHIX) PEAKIIHIA?
7. Yro snsiercs snementom XTC?
8. Knaccuduxarnms s>nementoB XTC.
9. Xapakrepuctuka Mexannueckux 3neMeHToB X TC.
10. Xapakrepuctuka Terioo0OMeHHbIX dreMeHToB XTC.
11. Xapakrepuctuka peakinoHHbIX 31eMeHTOB X TC.
12. Xapakrepuctuka 3nemeHToB ynpasieHus XTC.
13. Ykaxkure napauieabHbIi BU cBsizu daeMeHToB X TC.
14. Yxaxure pa3BeTBICHHbIN BUA cBsi3u dneMeHToB XTC.
15. Ykaxure mocienoBaTeabHLIA BUJ CBI3U di1eMeHTOB X TC.
16. XapakrepucTuKa peuKioB.
17. Kakoii BuJ CBSI3U OTHOCUTCS K 3aMKHYTBIM CUCTEMAaM?
18. Knaccuduxarus mozaeneit XTC.
19. Xapakrepuctuka moaeneit XTC. 2
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0. YkaxxuTe TEeXHOJIOTHYECKHHA omeparop Mexda3Horo maccoooMeHa, (TemIooOMeHa, CMEIICHUS U Ip.).
21. Vxaxure npuHuun cuHre3a XTC, ucnonb3yemblii Npu pa3pabOTKE HAyYHBIX OCHOB CO3JaHUS
XMMHUYECKOT0 IPOU3BOCTBA.

22.Yrto He oTHOCUTCS K KOoHIenusam cuute3a XTC?

23. Kakoil npueM He ucnoisb3yercs npu cuHTese XTC nns peanu3anul KOHIEHIIMU ONTUMAJIbHOTO
WCIIOJIb30BAHUSI CBIPBEBBIX PECypcoB? (ONTUMAIBHOTO WCIIOJIB30BAaHUSA DJHEPruu; dPPEeKTUBHOTO
MCIIOJIb30BaHUsl 000pYy/10BaHUS; MUHUMHU3AUU OTXOIOB).

24. Metoabl o0oranieHust TREpAOr0 MUHEPATILHOTO ChIPbSL.

25. K kakoMy BUAY DHEPreTHYECKUX pPeCcypcoB oTHocuTcs HedTh? (Ta3, yromb, Omomacca, dHEPIHS
COJIHIIA, BeTpa U T.1.)?

26. K xakoMy BHUly SHEPT€TUYECKUX PECYPCOB OTHOCSTCS ABIMOBBIE T'a3bl?

27. Kakoit ICTOYHHUK YHEPTUU OTHOCUTCS K BO30OHOBIISIEMBIM (HEBO30OHOBIISIEMBIM) SHEpropecypcam?
28. UTO OTHOCHUTCS K BTOPHUYHBIM YHEPTETHUYECKUM pecypcam?

29. AHanu3 NOCTPOEHHUS TEXHOJIOTMUYECKUX CXEM IPOU3BOJICTB, PACCMOTPEHHBIX B JIEKIIMOHHOM KypCe.

9K3AMEHAIIMOHHBIE BOITPOCHI no aucuumjinie «O0mas XuMuuecKas TeXHOJI0Trush»

1. TexHomoruueckue KpUTEpUU OLECHKH dS(PPeKTUBHOCTH pPabOTHl XMMHYECKOTO MPOM3BOJACTBA:
CEJIEKTUBHOCTh IIpOLleCca MOJYYEHUs NPOAYKTa, pPACXOAHbIE KOAPPHUIHUEHTHl MO cbipblo. CBA3b
CEJIEKTUBHOCTH CO CTENEHBIO MPEBPAIICHUS U BBIXOJAOM IPOAYKTA.

2. TeXHOJOTHYECKUE KPUTEPUU OLIEHKU 3(P(PEKTUBHOCTH pabOThl XMMUYECKOTO MPOMU3BOJICTBA: CTENECHb
MIpEBPAICHHS PEareHTa, BbIXO MPOAYKTa, CBSA3b MEXI1Y HUMHU.

3. DKOHOMHUYECKUE KPUTEPUH OLEHKH 3(h(HEKTUBHOCTH pabOThl XUMHUECKOTO MTPOU3BOJICTBA.

4. DKcIUTyaTallMOHHBIE W COLIMAJbHBIE KPUTEPUU OIEHKH 3(H(HEKTUBHOCTH pPaOOTHl XHUMHUYECKOTO
IIPOM3BO/ICTBA.

5. IloHaTne o XMMHYecKOM Mpou3BOACTBE. IlomcucTEMBI XMMHMUYECKOTO INPOU3BOJCTBA, MX KpaTKas
XapaKTEepUCTHKA.

6. IToHsTHE O TEXHOJIOIMYECKUX KOMIIOHEHTaX XMMHYECKOIO IPOM3BO/ICTBA.

7. Knaccuduxarms moneneir XTC. Ux kpaTkast XapaKTEpUCTHKA.

8. 3agaun a”Hanuza, cuaTe3a v ontuMusanmu X1TC.

9. Texnonormueckue mnpuHuunel co3nanuss XTC u MeTonsl UX pealnus3aliu: paluoHAIbHOE
UCTIONIb30BaHUE CBIPHs, dP(PEKTUBHOE NCTIONB30BaHUE 000Dy TOBAHUS.

10.Texnonornueckue mnpuHUUNbl co3ganuss XTC ©  MeToAbl WX pealu3aluu: panroHAIbLHOE
HCIIOJIb30BaHUE SHEPTUU.

11.Tunsl TexHonorundeckux cBszeil B XTC, nux xapakTepucTHka.

12.CtpykrypHas u onepatopHas cxembl XTC.

13.Texnomornueckas U pyHKnoHanbHas cxembl XTC.

14. Knaccudukanusi npupoaHOro celpbs. BropudHble MaTepuanbHbIE peCypChl.

15. OGorareHre TBEpAOT0 MUHEPATHLHOTO ChIPbs (OCHOBHBIE MOHSTHS).

16. XapaxkTepucTHKa METOJOB OOOTAIlEeHUsT TBEPJAOTO0 MHUHEPAITHHOTO CHIPhS: TpPaBUTAIMOHHBIN,
AIEKTPOMATHUTHBIN METO/IbI, TPOXOYEHHE.

17. ®noTanmoHHBIA METO 000TaIIEHUS TBEPIOTO MUHEPAIBHOTO CHIPHSI.

18. Knaccudukanus TOINIMBHO-9HEPIeTHUECKUX pecypcoB. BropuuHble sHEpreTHuecKkrue pecypebl.

19. TexHOonOrM4yeckue CxXeMbl MPOU3BOJCTB PACCMOTPEHHBIE B JIEKIMOHHOM Kypce€ U aHalIu3 HuX
MIOCTPOEHHUSI.

27



HpnMep IK3AMECHAIIUMOHHOI'O 3aJJaHUA IO JUCIHUIIJIMHE
«Oﬁll_laﬂ XUMHN4YeCKad TEXHOJIOTUA»

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHMSA POCCUMCKOM ®EJEPALIMA
OEAEPAJIBHOE I'OCYJAPCTBEHHOE BIOJUDKETHOE OBPA3OBATEJIBHOE VUPEXJIEHUE BBICHIEI'O
OBPA3OBAHUSA

«MOCKOBCKHI HOJII/ITEXHIg‘{ECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

DaKkyIbTET XUMUIECKOW TEXHOJIOTHH U OMOTEXHOJIOTHH, Kadenpa « AnmapaTtypHoe ohOpMIICHHE U
ABTOMATU3AIHS TEXHOJOTUIECKHUX MTPOU3BOJICTBY
Juctummnaa: O0mas XuMuyecKasi TEXHOJIOTHsA
OO6pa3oBarenbHas mporpaMma « ABTOMaTHU3UPOBAHHOE MTPOU3BOJCTBO XUMUYECKHUX TIPEITPUITUL)

Kypc 4, cemectp 7
3K3AMEHAIIMOHHBINA BUJIET Ne
1. TexHonmorumyeckue KpuTepuu OLEHKU 3P EKTUBHOCTH pabOThl XUMHUYECKOTO MPOU3BOJICTBA!

CEJIGKTUBHOCTh IIpoIllecca MOJY4YEeHUs NPOAYKTa, pacxoiHble kod3dduuueHTtsl mo cbipbio. CBA3b
CEJIEKTUBHOCTH CO CTEIIEHBIO MPEBPAILEHUS U BBIXOJIOM IPOAYKTA.
2. IloHATHE O XMMHYECKOM NPOM3BOACTBE. llomcHcTeMbl XMMHUYECKOTO INPOM3BOACTBA, MX KpaTKas

XapaKTCpUCTUKaA.

VTBEpKACHO IEKaHOM

PykoBonuTens 06pazoBaTeIbHOM MpOTrpaMMbl /H.C. TpyTHeB/
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