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1. Henu, 321244 U IUIAHUPYeMble Pe3yJIbTATHI 00y4eHH sl 0 TUCIUIITTHHE

OcHOBHas e AUCHHUIUTHHBI «O0IIas XUMHYECKas TEXHOJIOT U SBISETCS (POPMUPOBAHUE Y
CTYJICHTOB 3HaHMH B 00JacCTH OCHOBHBIX TEOPETUYECKUX 3aKOHOMEPHOCTEH XHMHUKO-
TEXHOJIOTUYECKUX TPOILIECCOB M 0A30BBIX TEXHOJIOIMYECKHX PACUETOB B XUMHUECKOW TEXHOJIOTUU
TUTst Oymymei IPOM3BOJICTBEHHO-TEXHOJIOTUIECKON u MPOCKTHO-KOHCTPYKTOPCKOU
npodeCCUOHATLHOMN 1eATEIIEHOCTH.

OCHOBHBIMU 3a/1a9aMH U3yUYCHHS JUCIUTUINHBI SIBIISTFOTCSL:

U3yYeHHE OCHOBHBIX TNPHUHIMIIOB OPraHU3allMd XMMHUYECKOTO IPOHM3BOJCTBA U METOJOB
OIICHKH ero0 3(PPEeKTUBHOCTH;

yriayOjieHHe W JanbHeiiee (OpMHUpPOBaHME 3HAHWUN CTYNEHTOB B OO0JACTH XMMHUYECKOH
KUHETHKH, XHMUYECKOTO paBHOBECHSI, TCPMOJAMHAMUKY M KaTaJIN3a;

XapaKTePUCTHKA TUIMOBBIX XMMHUKO-TEXHOJIOTHYECKHX IPOLIECCOB HAa MPUMEPE OTICIBHBIX
MIPOU3BOJICTB;

npuoOpeTeHrne HABBIKOB pacyeTa OCHOBHBIX IAPAMETPOB XHMHKO-TEXHOJIOTHYECKHX
IPOLIECCOB, MAaTEPHAIBHBIX M TEIIOBBIX 0aJaHCOB TUMOBBIX XUMHKO-TEXHOJOTHUECKUX MPOLIECCOB
Y HCIIOJIb3YEMBIX PEaKTOPOB.

OOyuenne mo gucnuiuiiHe «OOmIass XWMHUYECKas TEXHOJOTHs» HANpaBICHO Ha
dbopMupoBaHHEe Y O0YJAIOITUXCSI CICTYIONTUX KOMIICTCHITUH:

Koa u HaumMeHOBaHMe KOMIIETEHIIHI NHaukaTopbl 10CTHKEHUSA
KOMIIeTCHIMU
OIIK-4 Cnocoben KOHTPOIUPOBATH U NOIIK-4.1. 3unaer TpeOoBaHUS K 00ECHECUYCHUIO
obecrieynBaTh NPOU3BOJICTBEHHYIO U HPOU3BO/ICTBEHHON " HKOJIOTHYECKOH
9KOJIOTHYECKYIO0 O€30MaCHOCTh Ha paboUnx 6e30I1aCHOCTH Ha PaGOINX MECTax
MecTax
HNOIIK-4.2. Crocoben KOHTPOJIUPOBATh
MPOU3BO/ICTBEHHYIO " 9KOJIOTUYECKYFO

0e30macHOCTh Ha paboYMX MecTax

NOIIK-4.3. . CniocobGen obecnieynBaTh
MPOU3BOJICTBEHHYIO M SKOJIOTHYECKYIO
0e30macHOCTh Ha PaboYMX MecTax

2. MecTO TUCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Huctunnuuaa «OOmass XuMUYecKass TEXHOJIOTHS» OTHOCHUTCS K Y4eOHBIM AUCHMILTUHAM
00s13aTenbHOM yacTu 6110ka b1 «JlucIuIuImHbl B MOy 00pa3oBaTeIbHOM porpaMmmel «CpeacTa
aBTOMATU3allMK #W 0a3bl JAHHBIX JUIS TMPOCKTUPOBAHUS TEXHOJOTUYECKHX IMPOU3BOICTBY
HarpasieHus: 15.03.05 KoHCTpYKTOpPCKO-TEXHOJIOTHUECKOE O0ecredeHne MalTuHOCTPOUTEIHHBIX
MIPOU3BOJICTB, KBATH(UKAIUS (CTEIIEHb) — OaKaniaBp.

OcBoenne aucHUIUIMHBI «OO01as XUMHYECKas TEXHOJIOTHs» B 4-M ceMecTpe HeoOXOauMo s
MOCHEAYIOEr0  OCBOEHUS  JUCHUIUIMH  «KOHCTPYKTOPCKO-TEXHOJOTHYECKOE  OOecreyeHue
MIPOECKTUPOBAHUS anmapaToB oTpaciim»,«lIporecchl u anmapatbl OTPaCIm.

3. CTpykTypa u coaep:kanue JUCHUUILIHHbI

OO0mas Tpy10eMKOCTh TUCHIUTIIMHBI COCTABIISET 2 3a4eTHBIX eIUHUIIBI (72 Jaca).
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3.1.1. Ouno-3a04Has popma 00ydeHUs

Buabl yueOHoii paboThI M TPY10€MKOCTH

Ne . KosmuecTBo CemecTpbl
Bupa yue0Hoii padoTbl
n/n 4acoB 4
1 | AyauTopHble 3aHATHS 18 18
B oM ugucie:
1.1 | JIexkuuu 8 8
1.2 | CemuHapckue/mpaKTHUECKUE 3aHATUS 10 10
1.3 | JIaBopaTopHble 3aHATHS - -
2 | CamocTosiTeqibHasi padoTa 54 54
B tom uucie:
2.1 | Hoxian, cooliieHue
3 | IIpome:xyTouHasi aTTeCTALMS
3auet/aud.3auer/FK3aMeH IK3aMeH IK3aMeH
Hroro 72 72
3.2 TemaTuueckuii NUIaH U3Y4YeHU S TN CIUTIIMHBI
3.2.1. Ounas-3aouHas popma 0OydeHHs
TpyroeMKocCTb, yac
AyauTopHasi pabota
9 aMocT
Ne Pasnenbl/TeMbl emuHap |
n/n JUCHUTLTHHBI ckue/ | 200PAaT | paKTH osATe
cero CKIH OpHBIC | YECKas | bHasi
paKkTUd
u 3aHATH | oaro | pador
€CKHe
s TOBKa a
3aHATHUS
1.1 | BBeneHue: OCHOBHBIE OIPEACIICHUS U 18 2 2 13
TIOJIOKEHHSL.
12 Teopust XUMHUYECKUX TIPOLIECCOB U 18 2 2 13
XUMHUYECKHX PEaKTOPOB
1.3 | Xumudeckoe Mpou3BOJCTBO - XUMHKO- 18 2 3 14
texHojorudeckas cucrema (XTC).
1.4 | [IpomBbIITICHHBIE XUMUYECKHE 18 2 3 14
MIPOU3BO/ICTBA.
Hroro | 72 8 10 54




3.3 ConepxaHue TMCHHIIMHBI
Tema 1.BBe11eHne: OCHOBHBIE€ OIIPEACICHUA U MMOJIOKCHUSA.

XuUMUYecKasi TEXHOJIOTHSI — Hayka 00 3KOHOMHYECKH, YKOJIOTHUSCKHA U COIUATBHO
000CHOBAHHBIX CITOCO0AX M MpoIeccax nepepaboTKH ChIPhs C U3MEHEHHUEM €T0 COCTaBa U
CBOMCTB IyTEM MPOBEACHUS XUMHUECKUX U (PU3UKO-XUMUYECKUX MTPEBPALCHUH B
MPEMETHI MOTPEOJICHUS U CpeicTBA MPOU3BOACTBA. OOBEKT XUMHUYECKOW TEXHOJIOTHH -
XHUMHUYECKOE TIPOU3BOICTBO.

Pa3zBuTne XMMHUYECKHX MPOU3BOJCTB U XUMHUYECKOW TEXHOJIOIMU. MeEXOTpacieBol Xxapakrep
XUMUYECKON TEXHOJIOTHUU.

XHUMHUUYECKOE MPOU3BOACTBO. lIOHATHME O XMMHUYECKOM NPOU3BOJACTBE KaK O CHUCTEME
COCAMHEHHBIX IMOTOKAMU MAlllUH U allapaToB, B KOTOPBIX OCYLIECTBIISACTCS B3aUMOCBA3aHHBIC
XMUMUYECKHE PEeBpaLCHUS U (PU3NIECKUE TPOLIECCHl TEPEPAOOTKH ChIPbS B TIPOIYKTHI.

KadecTBeHHEBIC M KOJIHYCCTBECHHBIC IMOKA3aTCIIN 3(1)(1)6KTI/IBHOCTI/I XUMHYCCKOI'0 IMpOU3BOJCTBA.
TexHoorn4ecKne moKas3aTeld - CTCICHDb IOpeBpalliCHUA CbIpbs, CCICKTHUBHOCTDL IMPOLECCA, BBIXOA
MMpOAYyKTa, PACXOIHBIC KOS(i)(bI/II_II/IeHTBI IO CbhIPBIO KW OSHCPIHUH. OKOHOMHYECKHE ITOKa3aTelnu -
MMPOU3BOJUTCIbHOCTb, MOIOMHOCTD, ce0eCTOMMOCTE IMpOAYKTa, IIPUBCACHHBLIC 3aTpPaThbl, YACJIbHLIC
KalmUTAJIbHBIC 3aTPAaThl, IPOU3BOAHUTCIIBHOCTL TPYAa. 9KCHJ’IyaTaI_[I/IOHHBIC IIOKa3aTCJIn - HAACKHOCTD
u 0e30ImacHOCTh (I)YHKI_[I/IOHI/IpOBaHI/I}I CUCTCMBI, YIPaBJIACMOCTD. COI_II/IaJ'ILHBIC ImoKasarcin -
9KOJIOTMYCCKasA YUCTOTA MPOU3BOACTBA, CTCIICHL aBTOMATHU3allH.

MeTo1b1 XMMUYECKOM TeXHOJIOTUU. Mepapxuyeckasi OpraHu3aius mporeccoB B
XUMHUYECKOM MPOU3BOJACTBE - AJIEMEHTAPHBIN POLIECC, COBOKYITHOCTH IPOLIECCOB B
TEXHOJOTHYECKOM aIlapaTe, XUMUKO-TEXHOJIOTMYECKHU I MPOLIECC, XUMUUECKOE TPOU3BOICTBO.
Hx onpenenenus.

MeTrononornyeckue OCHOBBI XMMHUYECKOW TEXHOJIOTMM KaK HAyKH - CHCTEMHBIH AaHAJINA3
CJIOKHBIX CXEM U B3aUMOJECUCTBUHN UX DIIEMEHTOB.

Tema 2. Teopusi XuMHYECKHX MPOLECCOB U XUMHYECKUX PEaKTOPOB
XUMHYEeCcKoe IIPpOU3BOACTBO KakK Ci)YHKHI/IOHaJ'H)Haﬂ CAVHWIIA TPOMBIOIJICHHOCTH H €€
XUMUYECKHX oTpacield. O0mme pyHKIun (MHOTO(YHKIIMOHAILHOCT) XMMHYECKOTO TTPOU3BOJICTBA
- IOJTy4YeHHEe MPOTYKTOB, SKOHOMHOE HCIIOIb30BaHHUE ChIPhsI, MATEPUAJIOB U SHEPTUH, IKOJIOTUYECKas
0€3BpEIHOCTb, COIIMATEHOE COBEPILICHCTRO.



OO0mast TeXHOIOTHYeCKasi CTPYKTypa XMMHUYECKOTO TIPOM3BOJICTBA - COOCTBEHHO XMMUYECKOE
IPOM3BOJICTBO - XPAHEHHUE ChIPbs U MPOIYKIHH, TPAHCIOPT, CUCTEMbI KOHTPOJS M 0€30MacHOCTH.
OCHOBHBIE ONEpalMH B XHMUYECKOM' ITPOM3BOJCTBE - MOATOTOBKA ChIPhS, XUMHUECKUE U (DH3HKO-
XMUMUYECKHE TPEBPAIICHUS, BBIICICHUE NPOIYKTOB, 00€3BpEKMBAHWE W YTWIM3ALUA OTXOJOB,
TEIUIO- M 3HeprooOecreyeHue, BOAOMOATOTOBKA, YIIpaBlI€HHE MNPOU3BOACTBOM. (OCHOBHBIE
TEXHOJOTMYECKHE KOMIIOHEHTBl - CBIPDbE, BCIIOMOIAaTEJIbHBIE MaTepUalbl, OCHOBHOM U
JIOTIOJTHUTEIBHBIN MPOJYKT, OTXO/bI, SHEPreTHUECKHUE PECYPChl, 000py0BaHHE U PUOOPHI.

XUMHYECKUI MTPOLECC KaK €ANHCTBO XUMUYECKUX PEAKIMIA U TPOIIECCOB MEPEHOCA TEIUIOTHI,
MAaCChI U UMITyJIbCA.

TpeboBanus, nmpeabsBIseMble K XUMHUYECKUM peakTopaM. Kiaccudukanus XUMHUYECKUX
PEAKTOPOB.

MarteMaTudecKrue MOJAeIn PCaKTOPOB.
PeaKTOpLI C UacalIbHOU Cpr1(TypOI71 IIOTOKAa B UBOTCPMHUICCKOM PCIKUME.

TemmepaTypHble peXUMBI PabOThI peakTopoB. TemroBas ycTOWYMBOCTh. ONTUMABHBIN
TEMIIEPaTyPHBINA PEXKUM

CpaBHEHHE PEAKTOPOB C pA3IUYHBIMU THUAPOJUHAMUYECKUMH W TEMIEPaTypHBIMHU
pEKUMaAMH.

IIpoBeneHnEe XMMUKO-TEXHOJIOTHYECKHUX MPOLIECCOB B PEAIBHBIX PEAKTOPaxX. Y CTOMYUBOCTD
paboThl peakTOpoB. PeakTopbl AN CHCTEMBI T'a3-KUAKOCTb, Ia3-TBEPAOE, TBEPIOE-KUIKOCTB,
TBEPAOE-TBEPIOE, KUAKOCTb-XKUIKOCTH W MHOro(aszHble INpPU HEKATAIUTUYECKUX IPOIECCaAX.
Karanmutnueckue peaktopel. CBoiicTBa TBEPABIX KaTalIM3aTOPOB W UX IPUTOTOBJIICHUE.
[IpoMmbIlIEHHBIN KaTaJIN3.

Tema 3. XumMn4yeckoe Npou3BOACTBO - XUMHKO-TeXHOJIorH4eckas cucrema (XTC).

CprKTypa XTC. Xumupaeckoe NNPOU3BOACTBO KaK XHUMHKO-TCXHOJOIMYCCKass CHUCTCMaA. CocraB
XTC: QJICMCHTLI, CBA3U, HIOJACUCTCMEL, - U UX pCAIN3alNA B XUMHUUYCCKOM ITPOU3BOJACTBC (npoueccm
B allriaparax 1 MalinHax, HOTOKI/I).

Onementsl XTC. Mx kiaccudukanms Mo BHIY MPOIECCOB U Ha3HAYCHHE (MEXaHUYECKHE,
TMIPaBIMYECKUE, MacCOOOMEHHBbIE, TEIUIOBbIE, XMMHUYECKHE, JJIEMEHTHl  yIpaBJICHUS).
MHoro¢pyHKIIMOHAIbHBIE 3JIEMEHTHI.

TexHomornueckue cBsizu daeMeHTOoB XTC (motokm). [lociemoBarenbHas, mapaieabHas,
pa3BeTBIIEHHAsI, IOCJIEI0BATEIbHO-00BOAHAs (Oaiinac), oOpaTHas



(peuukdm).

Omucanne XTC. Bumpr moxpeneit XTC — kadecTBeHHBIE (0OOOLICHHBIE) M KOJHMYECTBEHHBIE.
KagecTBeHHBIE MOJIENIN — ONIEPAITMOHHO-ONCATENBFHBIE MOJIENH, (PYHKIIMOHAIBHBIE CXEMBI, CTPYKTYpHBIC
CXEMBbI, OMEepaTOPHbIE CXEMbI, TEXHOJIOTHMYECKHUE CXEMBbI, KOJIMYECTBEHHbIE MOJEIN — CHUMBOJIUYECKHE
(ananuTHUeckue), Tomosorudeckue (rpadul), CTPYKTYypHBIE OJIOK-CXeMbI, ceTeBble. HasHauenwme,
IPUMEHEHHE U B3aUMOCBSI3b MOJIeNeil.

Ananuz u cunmes X1C.

OcHoBHbI€ 1T0JI0KEHUS U onpeeneHus. CucteMHbli noaxox npu cuHtese u aHanuze X TC. CoiicTBa
XTC kak cucTeMsl.

Anamn3 XTC. IlonsTtue, 3a1aun ¥ 1Mokas3arenu pe3yibTaroB aHain3a XTC TeXHO-IKOHOMUYECKUE
NoKas3aTea XHMHYECKOTO MpPOM3BOJCTBA. MarepuanbHble M JHEpreTHueckue OanaHChl. AHAIU3
paborocniocooHoctn XTC. TlosBnenne B XTC HOBBIX KaueCTBEHHBIX CBOMCTB, HE XapaKTEPHBIX IS
OTJENbHBIX JIEMEHTOB: B3aUMOCBSI3aHHOCTb PEXUMOB 3JIEMEHTOB, Pa3INuhe ONTUMAIbHOCTH 3JEMEHTA
OJIMHOYHOT'O U B CUCTEME, YCTOWYMBOCTD U CYLIECTBOBAHUE CTALIMOHAPHBIX PEKUMOB.

Cunre3 XTC. OcHoBuble 3tambl pazpabotku XTC. OcHoBuble koHuenmuu cuHre3 XTC. Ux
COJIEpKAHNE U CIOCOOBI pealn3alnu: MOJHOE HUCIOIb30BAHNE CHIPHEBBIX M YHEPIETHUECKUX PECYPCOB,
MUHUMU3ALUS OTXO0/I0B, ONTUMAJIBHOE HCIIOIb30BaHKE aIllapaTypsbl.

Tloocucmemvt xumuyecko2o np0u3eodcm6a.

[Toncucrema BogomoAroToBkH. Boma Kak ChIpb€ M BCIIOMOTAaTEIbHBIA KOMIIOHEHT XHMHYECKOIrO
npou3BoJicTBa. Mcrounuku Bojbl. Kiaccudukarus 3arpsi3sHeHU BOjbl. [loka3aTenn kadecTBa BOJBI H
METOJIbI UX onpeaeneHus. [IpoMblnieHHas BOAONOATOTOBKA: OCHOBHBIE CTAIMM U METO/bI OUUCTKH BOJIbI
oT mpumeceil. Opranu3zaius Bog0000poTa Ha XUMHUECKOM MPeIpUITHH.

Ouneprerundeckas noacucreMa XTC. [loTpebienne s3Heprun Ha XUMHUECKOM npeAnpustuu. O61mas
XapaKTepUCTUKA U KJIACCHU(UKALMA SHEPreTHYECKUX PECYpCOB B XMMHUECKOM TeXHOJIOTUH. VcTOuHMKN
SHEPIUM B XMMHUYECKOM MpOU3BOACTBE. PalmoHanbHOE WCHOJIB30BAHUME SHEPrHUHU. BTopuuHbIe
HHEPreTUYECKUe PECypChl, UX KiIaccu(uKaIus. JHEProTeXHOJOrHUECKOe KOMOMHUPOBAHUE B XUMUYECKON
TEXHOJIOTUH.

CripbeBast noacuctema XTC. Xapaktepuctuka M Kiaccu(uKalus Chpbs. BTopuuHble MaTepuaIbHbIC
pecypcel. Meroabl O0OTalIeHUsT JKHIKOTO, Ta3000pa3HOr0 W TBEPIAOTO CHIPhS XHMHUYECKON
NpoMBIIUICHHOCTH. DoTanoHHOEe O0OTaleHHe MHHEPATbHOTO ChIpbsi. [lokaszarenu mporiecca
oboraiieHus.

O coBepIICHCTBOBAaHINH HOPMATHBHOTO H Y4€OHO-METOIUUECKOT0 00ecTiedeH s 00pa30BaTeIbHOTO MpoLecca
Hcn.: T.C. Jleyxuna
WJ1 2098248



Tema 4. IIpomblinieHHbIe XUMHYECKHE POU3BOACTBA.

Ounepeemuueckue npobaemvl u nepepabomra meepoo2o, HCUOKo20 U 2a3000pa3HO20
monausa

OO6ume cBenenus o TorumBe. Kiaccuukamus TOIUIMBHO-YHEPTE€TUYECKUX PECYPCOB.
TexHONIOrHYeCKHe XapaKTepUCTUKH TOIUIMB. COBPEMEHHOE COCTOSHUE ¥ IEPCIICKTUBBI
SHEPreTHUecKOl mpoOneMbl. XuMHUYecKas mnepepadoTka TBEpAoro TtorumBa. [lomykokcoBaHue,
rasudpukanus, ruapupoBanue. llepepaboTka XUAKOro © ra3o00pazHOro ToIUIMBA (HEPTH H
He(TENPOAYKTOB, TMPUPOJHOTO W TIOMYyTHOTO Tasza). Bomopon. OCHOBBI IHEPrOTEXHOJIOTHH.
DHEProTexXHOJIOTUYECKUE CXEMbI HCIIOJIb30BAHUS TOTLIUB.

Texnonoeus cepHoﬁ Kucjiomsl U MUHEPAIbHbIX cornetl

CBolicTBa, IpuMeEHEHHUE U ciocoObl nonydyenus. [IponzBoacTBo aAByokucu cepbl. KOHTaKTHBIN
croco6 noyy4eHus CepHoi KUciaoThl. [Ipon3BoaACTBO MUHEpANIbHBIX COJIEH U yA0OpEHUH.

Hpous’eodcmeo amMmuara u a30Mmuou KUciomaol

CBsi3aHHBINM a30T U €ro 3HaueHHe, MeToAbl ¢ukcanuu armochepHoro azota. Ilomyuenue
a30TBOJOPOAHON cMecH il cuHTe3a ammuaka. CunTe3 ammuaka. [I[pon3BocTBO a30THOM KUCIIOTHI.

Cunme3svl Ha OCHOB8e OKCUOA Yenepood U 8000p00a

Oprannyeckuii CUHTE3 YriaeBo10po1oB. CuHTe3 MeTaHona. HoBble HanpaBieHus

B Pa3BUTHHU ITPOU3BOACTBA METAHOJIA.

Ilpu usyuenuu mexHonNO2UU OCHOBHBIX XUMUYECKUX NPOOYKMO8 OeMOHCMPUPYemcs
nocmpoenue XTC KOHKpemHbIX NPOU3800CM8 U OP2AHU3AYUSL NPOYECCO8 8 XUMUYECKUX PeaKmopax,
paccmampuearomcs nepcneKmuHbvle HanpasileHus 8 CO30aHUU MAI00MX0OHO20 NPOU3BOOCHEA.

Paccmompenue KOHKpemuvLx Xumuieckux npouzso0Ccme pekoOMeHOyemcs nposooUums 6
credyoujem nopsoke:

- HApPOOHOXO3AUCMBEHHOE 3HAYEeHUe, MACUMAObl NPOU3800CmEa NPOOYKMda, €20 HA3HAYeHUe U
nompeobnenue,

- Buibop cvipwvs, xumuueckas cxema e2o nepepabomku 8 KOHeYHbwlll NPOOYKM U PYHKYUOHATbHAS
cxema XTC;

- nocmpoerue u anaius d)yHKI/;I/lOHaJZbelX noocucmem Ha OCHOBe d)u3uK0—XuMu'~l€CKux OCHO6
npoyeccos 68 Hux,
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- annapamypHoe peuierHue OMOEIbHBIX Y3706 6 paccmampueaemom np0u360()cmee, OCHOBHble
mexHojlocudecKue napavempbsbl npoyeccos,

- pewienue npoobaem 3K0N02U4ecKoll 6e30nacHoCmuU NPoU3e00CmMea;
- peanuzayusi OCHO8HbIX KOHYenyutl nocmpoenus evicokodpgexmuenoti XTC.

3.4 TemaTuka CeMMHAPCKUX/MPAKTHYECKUX U JA00OPATOPHBIX 3aHATHI

3.4.1. CemuHapckue/IpaKTHYECKHE 3aHATHSA

[IpakTuueckoe 3ansaTue 1.MeTonbl XMUMHUYECKON TEXHOJIOTUU

[IpakTrueckoe 3ansTue 2.Moaenn XuMUYECKUX PEAKTOPOB

IIpakTnueckoe 3ansaTHe 3.CocTaB XUMUKO-TEXHOJIOTHYECKOM cucTeMbl. Peanusanus
COCTaBJISIOIINX XUMHUKO-TEXHOJIOTMYECKON CUCTEMBI B XUMHUYECKOM ITPOU3BOJICTBE

ITpaktuyeckoe 3ansatue 4. OcHOBBI 3HeprorexHonoruu.llepepadorka
toruuBa.IIpon3BoACTBO MUHEPATBHBIX cosiel U ya00penuit.Ilpon3BoacTBO aMMHauyHOM KHCIOTHI.
CuHTE3bI Ha OCHOBE OKCHA yIiIepoJa U BOAOPOJa.

3.5 TemaTrnka KypcoOBBIX IPOECKTOB (KypPCOBBIX padoT)
He nmpenycmorpenst

4. Y4eOHO-MeTOAMYECKOE M MH(OPMALIHOHHOE o0ecneyeHne
4.1 OcHoBHasl JJUTEpaATypa

1. Kyrenos A.M., borunapesa T.U., bepenrapren M.I". O0Omias XumMudeckas TEXHOJIOTHS
Yuebnuk 1151 By30B. - M.: Akagemknura, 2008, 528 c.

2. JIabopaTopHbIil MPaKTUKYM I10 00I1Iel XUMUYECKON TEXHOIOTHH: yueOHOe ocoOue.

nocobue/[M.I". bepenrapten] u ap.; nox penaknuenr beckosa B.C. - M: BUHOM.

JlaGopaTtopus 3HaHu#, 2014. — 279 c.

4.2  JlomosiHUTeILHAA JIMTEPaTypa

1. BeckoB B.C. - O0mias xumudeckast TeXHoJorus: Y4eOHuK a7t By30B. — M.: MKI]
O COBCPIICHCTBOBAHMHU HOPMATUBHOT'O U y‘ICGHO-MeTOZ[PI'-IeCKOFO obecrieueHus 06pa30BaTeJ'ILHOF0 mnpouecca
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"Axkanemknura", 2005. - 452 c.

2. Kynun B.T. u np. PacueT maTepraibHBIX 0aTaHCOB CJIOKHBIX XUMHUKO-TEXHOJIOTHYECKUX CUCTEM:
coopuuk 3anay/ b.T.Kynun., ' .Penikun, B.A. Ucaesa., T.P.Ycauesa; lIBaH. roc. XuM.-TeXHOJI. YH-
1. UBanoso, 2010. -96 c.

3. UrnarenkoB B.U., beckos B.C. - [Ipumeps! u 3a1aun 1o o011el XuMudeckoit Texnosnoruu": Yueo.
nocobue st By30B. - M.: UKL "Axkanemkaura". 2010. -198c.
2.

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

4.4 JluneH3MoOHHOe M  CBOOOJAHO  paCHpOCTPaHsieMOe  MPOrpPaMMHOe
ol0ecrieueHune

1. He npenycMoTpeHO

4.5 CoBpemenHble nMpodeccuoHaIbHbIE 0a3bl JAHHBIX U HH()POPMALIMOHHbIE
CIIPaBOYHbIE CHCTEMbI
Internet-pecypchsr:

http://www.issep.rssi.ru
http://www.nature.ru
http://www.sciencemag.org
http://www.biodat.ru
http://www.moseco.ru
http://www.informeco.ru
http://www.sci.aha.ru
http://www.zin.ru/BioDiv/index.html
http://www.seu.ru
. http://www.ecoportal.ru
. http://www.ecosistema.ru
. http://www.unep.org
. http://www.iucn.ru
. http://naveki.ru/ - sxonoruyeckue nopTaj, CoOUaIbHas SKOJIOTHYECKas CETh
. http://www.artefact.lib.ru/ - anexTponnas 6a3za
. http://www.elibrary.ru/ - anekrponHast 6a3a Dib3eBHp

XN WD =

©

—_
=]

—
—

—_
[\

—_—
(8]

—
AN LD

S. MarepuajJbHO-TEXHHUYECKOE o0ecrevyeHmne

JlekMoHHBIE ayAUTOPUM, OOOpYZOBaHHBIE JJsi TMPOBEICHHS WHTEPAKTHUBHBIX JICKIHIL:
BUJICOTIPOEKTOP, SKpaH HACTEHHBIH, p. 000pyAOBaHKE

[IpakTuyeckast yacte Kypca (JabopaTopHble pabOThI) 00ECIEUNBAIOTCS IKCIEPUMEHTAIBHON
nabopaTopuei 1 KOMIbIOTEPaMHU U1 BBITOJHEHHSI HHTEPAKTUBHBIX 33aJaHUM.

O COBepIICHCTBOBAHUI HOPMATHBHOTO U y4eOHO-METOIMYECKOro obecneueHus: 00pa3oBaTeNbHOrO Iporecca
HUcn.: T.C. Jleyxuna
N]1 2098248


https://online.mospolytech.ru/course/view.php?id=10639
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
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9KCHCpI/IMeHTaJ'IBHaH J'Ia60paTOpI/I$I BKJIHOYAC€T YCTAHOBKHU U CTCHABI IJId U3YUYCHUA OTACIIBHBIX
XUMHKO-TCXHOJIOTUYCCKUX MPOLECCCOB.

Ha kommbroTepax MOryT MpOBOAUTHCS JabopaTopHble pabOThl C  HCIOJIb30BAHUEM
CHEHATU3UPOBAHHBIX YUYEOHBIX TPOTPAMMHBIX KOMIUIEKCOB M KOHTPOJIBHO-00YYaIOIINX TPOTPAMM.

6. MeToanveckue peKoMeH AU

6.1 MeToan4yeckue peKOMEeHAAUM 1JIS1 IPENnoAaBaTeisi 0 OPraHu3amumn
00yueHust

- OcHOBHBIM TpeOOBaHMEM K IMPENOAABAHUIO TUCIUILIUHBI SBISETCS TBOPUYECKUM,
pOoOJIEMHO-AMATIOTOBBIN TOX0/1, TO3BOJISIONINIA MOBBICUTH HHTEPEC CTYIEHTOB K
COJIepKaHHUIO Yy4eOHOro Marepuara.

- OcHoBHas (opMa U3ydeHUs M 3aKpelvieHUs 3HAHWM MO 3TOW JUCHMIUIMHE —
JIEKIMOHHAs ¥ IpakTudeckas. [IpernonaBarens NOKEH MOCIEAOBATEIBHO BBIUUTATh
CTyJIEHTaM psJl JIEKUUH, B XOJI€ KOTOPBIX CIIEIYET COCPENOTOYMTh BHUMAHUE Ha
KJIFOUEBBIX MOMEHTaX KOHKPETHOIO TEOPETUYECKOr0 Marepuaja, a TaKkKe
OpraHu30BaTh IMPOBEJEHUE MPAKTHUUECKUX 3aHATUA TakuM o0pa3oM, YTOObI
AKTHBU3UPOBATh  MBIIUIEHWE CTYIAEHTOB, CTHUMYJIMPOBAaTb  CaMOCTOSITEIBHOE
U3BIICUCHUE UMH HEOOXOAWMOW WH(OpPMANMKU W3 Pa3IUYHBIX HCTOYHHKOB,
CPaBHUTENIbHBI  aHaNU3 METOJIOB  pEIICHHH, COMOCTaBJICHUE MOJIYYEHHBIX
pe3yabTaToB, (POPMYIUPOBKY M apryMEHTAI[MI0 COOCTBEHHBIX B3IJISI0B Ha MHOTHE
CIOpHBIE MPOOIIEMBI.

- OcCHOBY y4eOHBIX 3aHATUM MO JUCIUIIMHE COCTaBJISAIOT JIEKIMU. B mporecce
OoOy4eHHs] CTYJEHTOB MHCHOJBb3YIOTCS pa3iu4Hble BUIbl Y4YEOHBIX 3aHATHI
(ayIUTOPHBIX U BHEAYAUTOPHBIX): JIEKIIUHU, CEMUHAPCKUE 3aHITHSI, KOHCYIbTALIMH U
T.1. Ha nepBoM 3aHATHYN N0 JaHHON y4eOHOH AUCHUIUIMHE HEOOXOJUMO 03HAKOMUTD
CTYJIEHTOB C IIOPSJIKOM €€ U3yUYEHHUsI, PACKPBITh MECTO U POJIb AUCLMILINHBI B CUCTEME
HayK, €e MPaKTHYECKOe 3HAa4YeHHE, TOBECTH /O CTYIEHTOB TpeOoBaHUs Kadeapsl,
OTBETUTH Ha BOIIPOCHI.

- Bo BcrynuTenbHOM 4acTu JEKIMH 000CHOBATh MECTO M POJIb U3Y4aeMOil TEMbI
B y4eOHOM NHCUUIUIMHE, PACKPBITh €€ MpaKkTuiyeckoe 3HaueHue. Eciau uuraercs He
nepBas JIEKIHA, TO HEOOXOAMMO yBS3aTh €€ TeMY C MPEAbLAYIIEH, He HapyIas JOTUKU
U3JIO)KEHHUS Y4yeOHOro marepuana. Jlekuuio crienyeTr HauyMHATh, TOJBKO YETKO
0003HauMB €€ XapakTep, TEMY U Kpyr Te€X BOIPOCOB, KOTOpble B €€ Xoae OyayT
pPacCMOTPEHBI.

- B ocHOBHOW 4YacTH JEKUMH CIEAyeT pPACKpbIBaTh COJAEpkKaHHE YUYEOHBIX
BOIIPOCOB, aKLIECHTUPOBAaTh BHUMAHHUE CTYIE€HTOB HA OCHOBHBIX KaTErOPUSIX, SIBJICHUSAX
U Mpoueccax, 0COOEHHOCTAX MX MpOTeKaHMs. PacKpbIBaTh CYIIHOCTh U COJEPIKAHUE
pa3IMYHBIX TOYEK 3PEHUS W HAYYHBIX IOAXOJOB K OOBSICHEHHIO TE€X WM HHBIX
saBNeHU u mnporeccoB. Cremyer apryMEeHTHPOBaHO OOOCHOBaTh COOCTBEHHYIO
MO3ULHIO IO CIIOPHBIM TEOPETHYECKUM BompocaMm. [IpuBoanuTk npumepsl. 3agaBaTh 110
X0y U3JIOKEHMS JICKIIMOHHOTO MaTepuaia puTOPUYECKUE BOIIPOCHI U CAMOMY /1aBaTh
Ha HUX OTBET. DTO CIOCOOCTBYET AKTUBU3ALMU MBICIUTEIBLHOW JEATENIbHOCTU
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CTYJICHTOB, TOBBIIICHUIO WX BHUMAaHHWS W HMHTEpPECa K MarepHally JIEKIIHH, €€
cogepkannio. [IpemonmaBarens JOMKEH PYKOBOIUTH pPabOTON CTYJIEHTOB MO
KOHCIIEKTUPOBAHUIO JIEKIIMOHHOTO MaTepuaia, MOJYEePKUBATh HEOOXOIUMOCTh
OTpaXEHUSI B KOHCIICKTAX OCHOBHBIX TOJIOKEHUN M3y4aeMOW TEMbI, 0COOO0 BBIICIISS
KaTerOpUMHBIX anmapar.

- B 3axnrountensHON 4yacTH JIEKIMH HEOOXOAUMO CPOpPMYJIUPOBATH OOIIHE
BBIBOJIBI TI0 TE€ME, PACKPBIBAIOIIHE COJIEpKaHUE BCEX BOIPOCOB, MOCTABICHHBIX B
nexnuu. OOBSBHUTH TUIAH OYEPEAHOTO0 CEMUHAPCKOTO WU JTAOOpPaTOPHOTO 3aHSTHS,
JIaTh KpaTKUe pEKOMEHJAIMM I10 IOJArOTOBKE CTYJAEHTOB K CEMHHApY WU
nabopatopHoil pabote. OmpenenuTb MECTO W BpeMsl KOHCYJIBTAIlMU CTYJICHTaM,
MO’KETIABIINM BBICTYIIUTh HA CEMUHApPE C JOKJIaJaMu U pedepaTtamu 1Mo aKTyaabHbIM
BOIIpocam 00CYX IaeMOIl TEMBI.

- [lenp mpakTUUECKUX 3aHATHM OOECIEYUTh KOHTPOJb YCBOEHHUS y4eOHOTO
MaTepHaia CTyJACHTAMH, PACIIUPEHHE W yriayOJjeHHe 3HAHWW, IMOTYYECHHBIX UMH Ha
JEKIUSAX W B XOJe caMmocTosATeNbHOW paboThl. IloBwimienne 3¢ EKTUBHOCTH
NPAKTUYECKUX  3aHSATHA  JOCTUTAETCS  TOCPEJICTBOM  CO3JaHUSI  TBOPYECKOM
00CTaHOBKH, PACIIOJIAraoIIel CTYIEHTOB K BHICKA3bIBAHUIO COOCTBEHHBIX B3IUISIOB U
CYXXJIEHUH TI0 00CYKJITa€MBIM BOIIPOCAM, JKEJIAHUIO Y CTYJICHTOB ITOPa0d0TaTh Yy JOCKH
pH pelieHny 3a1a4.

- [Tocne xaxaoro JEKIMOHHOTO W TMPAKTHYECKOTO 3aHATHS — CJeNaTh
COOTBETCTBYIOIIYIO 3alKCh B JKypHAJIaX ydeTa MOCEIaeMOCTH 3aHSATUH CTYJICHTAMH,
BBISICHUTB Y CTAPOCT YUEOHBIX TPy MPUYUHBI OTCYTCTBUS CTYJICHTOB Ha 3aHSATHUSX.
[TpoBOIUTE TPYNIIOBBIC U WHIUBUYaJIbHBIC KOHCYJIBTAIIUU CTYJICHTORB 10 BOIIPOCAM,
BO3ZHUKAIOIIUM y CTYJEHTOB B XOJI¢ UX MOJTOTOBKH K TEKYIIEH U MPOMEKYTOUHOU
aTTECTAINH 110 yIeOHOW NUCIUTIINHE, PEKOMEH/IOBATh B IMIOMOIIb YYCOHBIC U APYTHE
MaTepHaIbl, a TAKXKE CIIPABOYHYIO JINTEPATYPY.

- N3yuyeHune qUCIUTUIMHBI 3aBEPIIASTCS 3a4ETOM I SK3aMEHOM.

- IlpenogaBaTenb, MPUHUMAIOIINN 3a4€T WM DK3aMEH, JIMYHO HECET OTBETCTBEHHOCTH
3a MPaBUJIBHOCTH BHICTABJICHHUS OICHKH.

6.2 MeToguueckue YKa3aHus 11 00yYAIOHIUXCSH 10 OCBOCHUIO TUCIUIIINHBI

CamocrositenbHas paboTa  sIBISETCS. OJHUM M3 BUJAOB IONy4YeHHs 0Opa30BaHUs
00y4JarIMMHUCS U HAalpaBJIeHA Ha:

U3yYeHHE TEOPETUYECKOTO MaTephasia, MOJATOTOBKY K JIGKIIMOHHBIM U CEeMHUHAPCKUM
(MpaKTUYECKUM) 3aHATUSAM

BBINTOJTHEHHE KOHTPOJIBHBIX 3aITaHAN

MOJITOTOBKA K TECTUPOBAHUIO C UCTIOIF30BaHUEM 00IIIe00pa30BaTEIHHOTO ITOpTaIa

CamocrositenbHas paboTa CTyIEHTOB IpeacTaBiseT coOoi BakHEHIIee 3BEHO Y4eOHOTro
mporiecca, ©0€3 TNpaBWIBHOW  OpraHM3alMil  KOTOPOro  OOyYalolmuiCs HE MOXKET OBITh
BBICOKOKBTH(DUIIUPOBAHHBIM BBIITYCKHUKOM.

CTyAeHT JOMKEeH MOMHUTh, YTO MPOBOJIUTH CAMOCTOSITENIbHBIE 3aHATHS CIIEYET PEryJsapHO.
OdYeHb BaKHO MPHIOKUTH MAKCUMYM YCHIIMH, BOJH, YTOOBI 3aCTaBUTH ce0s pabdoTaTh C MOTHOM
Harpy3Koil ¢ IepBoro JiHsl.

O COBepIICHCTBOBAHUI HOPMATHBHOTO U y4eOHO-METOIMYECKOro obecneueHus: 00pa3oBaTeNbHOrO Iporecca
HUcn.: T.C. Jleyxuna
N]1 2098248



14

He cnemyer oTknanbiBaTh paboTy Takke H3-3a HEpaOOUEro HACTPOCHUS WA OTCYTCTBHS
BIOXHOBeHMs. HacTpoeHre HyXHO co3iaBath camomy. [loHMMaHne HEOOXOAMMOCTH BBIOJIHEHUS
paboThI, 3HAHUE IIE]TH, OCMBICIIEHUE TIEPCIIEKTUBEI OJIArONPUATHO BIUSIOT Ha HACTPOCHHE.

Kaxxaplii cTyeHT MOJKEeH caM IUIAaHUPOBAaTh CBOIO CaMOCTOSITENIbHYIO paboTy, HCXOnsd W3
CBOMX BO3MOXXHOCTEH M NPHOPHUTETOB. DTO CTHUMYJIHUPYET BBINOJHEHHE pabOTHI, cO3/IaeT Ooiee
CIOKOMHYI0 00CTaHOBKY, YTO B UTOT'€ IMOJOXKHUTEIBHO CKa3bIBA€TCS HA YCBOGHUHU MaTepHUaa.

BaxxHo monHee y4ecTh 0OCTOATEIhCTBA CBOCH PaOOTHI, YSCHUTH, UYTO SIBISICTCS TJIaBHBIM Ha
JAHHOM JTare, KaKylo MOCIe0BaTeIbHOCTh pabOThl BHIOPATh, YTOOBI BBHIIOJHUTH €€ Jy4Ylle U C
HAaWMEHbBIIIUMHU 3aTPAaTaAMHU BPEMEHU U SHEPTUU.

Jns nmnonoTBopHOW pabOThl HEMaIOBaXXKHOE 3HAYeHHE HMMeeT OOCTAaHOBKA, OpraHM3alus
pabouero mecra. Hy)xHO HOOHTBCS, YTOOBI MECTO PabOTHI MO BO3MOXHOCTH OBUIO TOCTOSTHHBIM.
Pabota Ha IpUBBIYHOM MecCTe JieaeT ee 6oee m10J0TBOPHOM. [IpoIyKTHBHOCTD pabOThHI 3aBUCUT OT
MPaBUJILHOTO 4Yepe/loBaHusA Tpyda U OTAbixa. [lo3TOMy Kakaple yac Wiau ABa CJEAyeT JeNiaTh
nepepbiB Ha 10-15 mMuHyT. BbIXOJIHBIC AHM JIydllle MOCBSITUTH AKTUBHOMY OTIBIXY, 3aHSITHSM
CIIOPTOM, MIPOTYJIKAMHU Ha CBEXKEM BO31yXe U T.J. Jlake nepexiitoueHune ¢ OJJHOTrO BUJla YMCTBEHHOU
paboThI HA APYTOM MOXKET CIYKUTh AKTUBHBIM OT/IBIXOM.

CTyneHT [ODKEH IOMHHUTh, 4YTO B Tpolecce OOy4YeHHS BaKHEHIIYIO pOJIb HUIpaeT
camocTosTeNnbHas paboTa ¢ kHUroi. HayunTtbces paboTarh ¢ KHUTOM — BayKHEHIIas 3a7ja4a CTyICHTA.
be3 aToro HaBbika OyeT Ype3BBIYAMHO TPYIHO U3yUdaTh MPOTrPAMMHBIN MaTeprall, © MHOTO BPEMEHHU
OyZeT moTpayeHo HepaluoHanbHO. PaboTa ¢ KHHMroOM CKIaJbIBae€TCS M3 YMEHHUS TMOJA00paTh
HEOOXOAMMBIC KHHUTH, Pa3o0paThCsi B HUX, 3aKOHCIEKTUPOBATh, BBHIOpATh TJIABHOE, YCBOWTH M
MPUMEHUTH Ha MTPAKTHUKE.

7. DoH/ OLIEHOYHBIX CPEICTB
7.1  MeToabl KOHTPOJISI H OLIEeHHBAHMS Pe3yJbTATOB 00y4YeHHUs

[TpomesxyTouHas arTectanus oOydaromuxcs B popMe sK3aMeHa MPOBOIUTCS 1O pe3yJibTaTaM
BBINOJIHEHHUSI BCEX BUJOB Y4e€OHOH pPabOTHI, MPETyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JaHHOH
JUCLUIUINHE (MOJYJII0), IPU 3TOM YUUTBIBAIOTCS PE3YJIbTaThl TEKYIIETO KOHTPOJIS YCIEBAEMOCTH B
TedeHne ceMecTpa. OlEHKa CTENeHH IOCTHKEHHUS OOydarolMMUCS IUIAHUPYEMBIX DPE3YyJbTaTOB
o0ydeHHs MO AUCHMIUIMHE (MOJIYJI0) MPOBOAMTCA TMpPENoJaBaTeleM, BEIyIIUM 3aHsITHS IO
JTUCIUIUINHE (MOJyJII0) METO/IOM IKCIEPTHO ouleHKH. [1o nToram mpoMexyTo4HOl aTTecTaluu 1o
JUCLHUIUIMHE (MOJYJII0) BBICTABIISAETCS OLIEHKA «OTJIIMYHOY, «XOPOLIO», «yI0BIETBOPUTEIHHOY» UIH
«HEYIOBIIETBOPUTEIILHOY.

CryneHT AoImycKaeTcsi K MPOMEXKYTOUHOM aTTecTaluu MO0 AMCHUIUIMHE (IK3aMeHy) Mpu
YCJIOBMM HAJIM4MA BCeX pabOT MPeayCMOTPEHHBIX TUCIUILIMHOM.

Buz paboTsl dopmMa OTYETHOCTH M TEKYIIETO KOHTPOJISI
[pakTrueckue OdopmiieHHBIE OTYETHI NPEAYCMOTPEHHBIX padoueil mporpammoit
paboTHI JTUCIUIUIMHBI C OTMETKOM MPEToIaBaTeNs «3a4T€HOY, €CIIU BBIMIOJTHEHBI

1 0OpMIICHBI BCE PaOOTHI.
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7.2 Ikana v KPpUTEPHH OLICHUBAHUSA Pe3yJIbTATOB 00y4eHUsI

Ikana oneHUBaHUA

Onucanue

OTIM4HO

BeimonHensl Bce BUAbl y4eOHON paboOThl, MPEAyCMOTPEHHbIE
yueOHbIM TuiaHOM. CTYIEHT JEeMOHCTPUPYET COOTBETCTBUE
3HAaHUH, yMEHWH, HaBBIKOB TPHUBEACHHBIM B TadIuIax
MoKa3aTensiM,  ONEepUpyeT  MPHOOPETEHHBIMH  3HAHUSIMH,
YMEHHUSMH, HaBBIKAMH, IPUMEHSET UX B CUTYALMSIX NOBBIIICHHON
cioxHOCTH. [Ipu 3TOM MOTYT OBITH JAOIYIIEHBI HE3HAUUTEIbHBIE
OMOKHM, HETOYHOCTH, 3aTPYJHEHUS IpPU AHATUTUYECKUX
olnepauusax, I€peHOce 3HAHMM M YMEHUH Ha  HOBBIC,
HECTaHJapTHBIEC CUTYyaLUU.

Xopouio

OOyyaromuiics  JEMOHCTPUPYET YacCTHYHOE COOTBETCTBUE
3HAHWW, YMEHUM, HABBIKOB. JlONyCKarOTCS HE3HAYUTEIIbHbBIC
OIMOKH, HETOYHOCTH, 3aTPyJAHCHUS TMPH AHATUTHYICCKHUX
onepauusax, NPUMEHEHUH 3HAHUM, HABBIKOB, YMEHUN B HOBBIX,
HECTaHJAAPTHBIX CUTYAaIUsX.

Y 10BIIETBOPUTEIBHO

BrimonHensl Bce BUABI y4eOHOW pPabOTHI, TPEIyCMOTPEHHBIC
y4eOHbIM  TuTaHOM. CTyAE€HT  JEMOHCTPUPYET  HEMOJIHOE
COOTBETCTBUE 3HAaHWW, YMEHHUH, HAaBBIKOB. JlomyckaroTcs
3HAYUTENIbHbIE OMIMOKH, IPOSBISETCS HEIOCTATOYHOCTh YMEHUH,
Mo  psay  IOKa3aTesew, OoOydJaronuicss  HMCTBITHIBACT
3HAUUTEIIbHBIE 3aTPYIHEHHUS [IPU ONEPUPOBAHUHN YMEHHUSIMHU MPU
UX MIEPEHOCE HA HOBBIE CUTYalUU.

HeynosnerBopuresnbsHo

He BomonHeH oauH win Oosee BHUIOB Y4ueOHOM pabOTHI,
MIPEIYyCMOTPEHHBIX Y4eOHBIM TuIaHOM. CTYJIEHT JeMOHCTPUPYET
HEMOJIHOE  COOTBETCTBME  3HAHWUW, YMEHHU,  HaBBIKOB,
NPUBEJCHHBIM B  Ta0OJHMIax IOKa3aTensiM, JOIMyCKaroTCs
3HAYUTENBHBIC OIMIMOKH, TPOSBISETCS OTCYTCTBHE 3HAHHIA,
YMEHHH, HABBIKOB IO PsITy TIOKA3aTeseld, CTY/EHT HCIBITHIBACT
3HAUUTEIIbHBIC 3aTPYyAHEHHS TNpPU ONEPUPOBAHUU 3HAHUSMH H
YMEHUSIMU TIPH UX TIEpPEHOCE Ha HOBBIE CUTYaITHH.

7.2.1 IkajnaoueHUBaHUS NPAKTHYECKUX PadoT

| [IIxaa oeHUBaHUS | Onucanue
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HeynosnerBopurensHo

He BbImomHeHb! TpeOOBaHMS K HANMCAHWIO WM 3alIUTE MPAKTHYECKON
paboThl: HENMpaBUIBLHO OoopMieHa paboTa, HEMPABUIBHO MOACYUTAHBI
3HauCHHS, He CPOPMYIHPOBAH BHIBOJ.

y,Z[OBJ'IeTBOpI/ITeJ'IBHO

Brinonnens! He Bce TpeOOBaHUs K HAITUCAHUIO U 3aIIUTE MPAKTUUYECKOMN
paboThI: HenpaBWwIbHO  odopmiieHa  paboTa,  HENPaBUIBHO
c(hOpMYyJIMPOBAH BBIBOJI, HO NMPABWJIHHO MOJICYMTAHBI 3HAUYCHUSI.

Xopoio

Bemmonnensl Bce TpeOoBaHMS, HO C HEJOYETAMH: HE3HAYHUTEIIBHBIC
omnOkn B odopMmiieHHH pabOThl, HETOYHOCTH B (POPMYIHUPOBKE
BBIBOJIOB. IIpaBHIIbHO 1O/ICUNTAHBI 3HAUCHHS.

OT1inyHO

Brimonaens! Bce Tpe6OBaHI/I$I K HaIllMCaHHWIO M 3allUTC HpaKTI/I‘{eCKOfI
paboThl: BEPHO IOJCYMTAHBI 3HAYCHHUS, CHOPMYJIHPOBAH BBIBOJ,
co0ur01eHBI TpeOOBaHMS K OPOPMIICHHIO.

7.3  OueHo4Hble CPeACTBA

7.3.1. Tekymuii KOHTPOJIb

7.3.1.1 KoHTpoJIbHBIE BOPOCHI 1O IMCHUILINHE «OO0mas XMMUYeCKAs TEXHOJIOTHs»
Kakne IIOACHUCTEMBI OTHOCSTCA K OCHOBHBIM IIOJCUCTEMaM XUMHUYCCKOI'O HpOI/ISBOI[CTBa?

2. Kakue KPUTCPUHU OTHOCATCA K TCXHOJOI'MYCCKHUM KPUTCPUAM 3(1)(1)€KTI/IBHOCTI/I XUMHNYCCKOI'O

MpOU3BOJCTBA?

3. IloHsATHE CTENEHN NPEBPALLECHNS pPeareHTa.

4. IlonaTHe BbIXOJIa MPOIYKTA.

5. IloHsATHE MHTETrPAIBHOMN CEIEKTUBHOCTH IIpoLiecca.

6. Kakoe ypaBHEHHE ONUCHIBAET CBSA3b MEXKAY TEXHOJIOTMYECKUMU KPUTEPUSAMU AJI11 HEOOPaTUMBIX

(0OpaTUMBIX) CIIOKHBIX (IIPOCTHIX) PEAKINI?

7. Yto gBagercs dnemenTom X 1C?

8. Knaccudukanus snementoB XTC.

9. Xapakrepuctruka MexaHn4deckux 3neMeHToB X TC.

10. XapakrepucTuka TerooOMeHHbIX a1eMeHToB X TC.

11. XapakrepucTtuka peakinoHHbIX 3y1eMeHTOB X TC.

12. Xapakrepuctuka 31nemMeHToB ynpasieHus X TC.

13. Vkaxure napainenbHblid BUJ cBA3U 351eMeHTOB X TC.

14. Vkaxxute pa3BeTBICHHbIN BUJ CBsA3M 371eMeHTOB X TC.

15. Ykaxure mociaeqoBaTeabHbIA BUI cBs13U diieMeHTOB XTC.

16. XapaktepucTHka pelKIIoB.
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17. Kaxoil BUA CBSI3M OTHOCHUTCS K 3aMKHYTBIM CUCTEMaM?
18. Knaccuduxanus mogeneit XTC.
19. Xapaxrepuctuka moaenei XTC. 2

0. YkaxuTe TeXHOJOTHUECKUi omnepaTop Mexda3Horo MmaccoooMeHa, (TeriooOMeHa, CMEIIeHUs U
ap.). 21. Yxaxwure npunuun cunreza XTC, ucnosb3yemblii npu pa3padOTKe Hay4yHBIX OCHOB
CO3aHMSI XUMUYECKOTO ITPOU3BO/ICTBA.

22. Y10 He oTHOCUTCA K KoHIleruaM cuure3a XTC?

23. Kakoii npuem He ucnonbizyercs npu cuHTede XTC mis peanuzanuy KOHUEIIUA ONTUMAIBHOTO
MCTIOJIb30BAaHUS CHIPBEBBIX pPecypcoB? (ONMTUMAIBHOTO HWCHIOJIB30BAHUS HEPTUH; 3(P(HEKTUBHOTO
MCIIOJIb30BaHUsl 000pYA0BaHNUs; MUHUMHU3ALUU OTXO/IOB).

24. MeTo/p1 000TaIeHUS TBEPAOT0 MUHEPAIHLHOTO ChIPBSI.

25. K xakomy BHJly SHEPTeTHUYECKUX PECypcoB OoTHOcUTCS HePTh? (Ta3, yroib, OMoMacca, YHEPTUS
COJIHIIA, BETpa U T.1.)?

26. K xakoMy BHJly SHEPI€THUYECKUX PECYPCOB OTHOCSTCS JbIMOBBIE I'a3bl?

27. Kakoif HMCTOYHHK DJHEPrMH OTHOCUTCS K BO30OHOBISIEMBIM (HEBO30OHOBIISIEMBIM)
sHepropecypcam?

28. UTo OTHOCUTCS K BTOPUYHBIM SHEPIEeTHYECKUM pecypcam?

29. AHanu3 MOCTPOCHHS TEXHOJIOTMYECKMX CXEM IMPOU3BOJCTB, PACCMOTPCHHBIX B JICKIIMOHHOM
Kypce.

7.3.1.2 Tembl npakTHYeCKUX padoT mo gucuuIinHe «O0mas xuMmudeckas
TEXHOJIOTUs»

Temaruka npakTU4eckux padoT U30KeHa B MyHKTe 3.4.

7.3.2. IlpoMexyTOYHASL ATTECTAIUSA

7.3.2.1. Borpochl K 3Kk3aMeHY 10 JUCHHUIIMHE «O01asi XuMu4yecKasi TEXHOJIOTUsD)

1. Texnomormyeckue KpuTepuu OLEHKU 3(P(PeKTHBHOCTH pabOThl XUMHYECKOTO MPOU3BOACTBA:
CEJIEKTUBHOCTh TIpoIlecca MOJNyYeHUs MPOAYKTa, pacXoJHble KOIPQPUIMEHTH MO Chipbio. CBS3b
CEJIEKTUBHOCTH CO CTEMEHBIO MPEBPAIICHUS U BBIXOI0M MPOAYKTA.

2. TexHonormueckue KpUTEpUU OLEHKU AP(PEKTUBHOCTH PabOTHl XMMHUYECKOTO IMPOW3BOJCTBA!

CTCIICHBb MPCBPALICHNA pCarcHTa, BbIX0A POAYKTAa, CBA3b MCIKIAY HUMMU.

O COBepIICHCTBOBAHUI HOPMATHBHOTO U y4eOHO-METOIMYECKOro obecneueHus: 00pa3oBaTeNbHOrO Iporecca
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3. DKOHOMHUYECKUE KPUTEPUH OLIEHKU 3(PPEKTUBHOCTH pabOTHl XUMHUUECKOTO MPOU3BOICTBA.

4. DKcITyaTallMOHHBIE W COIMAJIbHBIE KPUTEPHH OLEHKU 3()()EKTHBHOCTH pabOTHl XMMHYECKOTO
IIPOU3BOJICTBA.

5. IlonsTue o xuMu4eckoM npousBojcTae. IlogcucTeMpl XUMUUECKOTO IPOU3BOICTBA, UX KpaTKas
XapaKTEPUCTHUKA.

6. [ToHsiTHE O TEXHOJIIOTUYECKUX KOMIIOHEHTaX XUMUYECKOI0 IPOU3BOJICTBA.
7. Knaccugukanus monenein XTC. Mx kpaTkast XapakTepUCTHKA.
8. 3amauu a"Hanm3a, cuaTe3a u ontuMuszanuu XTC.

9. Texnonorumueckue npuHUUIBl co3fgaHuss XTC M MeToabl UX pealn3alliy: pPaldOHAIbHOE
WCIIOJIb30BAHUE CHIPbs, d(PPEKTUBHOE UCTIOIB30BAHNE 000PYA0OBAHHUS.

10. Texnonoruueckue npuHuunbsl co3ganuss XTC u MeTonbl HUX peanu3alyu: palrdoHAIbHOE
UCII0JIb30BAHUE SHEPTHH.

11. Tumnel TexHosnorudeckux cpszeid B X TC, ux xapakTepuCcTHKA.
12.CtpykrypHas u onepatopHas cxembl XTC.

13. Texnonornveckas u pyHkroHansHas cxembl X TC.

14. Knaccuduxanus npupoHOTo ChIpbsi. BropiuuHble MaTepuaibHbIe PeCypChl.
15. OGoraieHue TBEp0ro MHHEPAILHOTO ChIPbs (OCHOBHBIE TIOHSTHS).

16. XapakTepucTHKa METOAOB OOOTalieHHs] TBEPAOr0 MUHEPATBHOTO CHIPhS: I'PaBUTALIMOHHBIMH,
AJIEKTPOMATHUTHBIN METOBI, TPOXOYECHHE.

17. ®noTtaunoHHBINA METO 00OTallleHNs] TBEPIOTO MUHEPAIBHOTO ChIPbS.
18. Knaccudukanus TOITUBHO-?HEPTETHUECKUX PeCypcoB. BTopruHbIe SHEpreTHYecKne pecypehl.

19. TexHONOTHYECKHE CXEMBI MPOHU3BOJCTB PACCMOTPEHHBIC B JICKIIMOHHOM KypCe M aHalU3 HX
HOCTPOCHHUSL.
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