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1 BBenenue

Pabouast mporpamMmma u (HOHI OIEHOYHBIX CPEIACTB AUCHHUILTUHBI «OOIIas XuMHYecKas
TEXHOJIOTHS» COCTaBJICHbI B COOTBETCTBUH C TpeOOBaHUSMU (peliepalibHOrO TOCy1apCTBEHHOIO
00pa3oBaTebHOIO CTaHJApTa, YTBEPKACHHOrO nmpukazoM Munobpuayku Poccuiickoit ®denepa-
un oT 07.08.2020 Ne 922, u ocHOBHOM npodeccuoHaIbHON 00pa30BaTeILHON MTPOrpaMMBbI T01-
TOTOBKHM «XHMMHYECKasi TEXHOJIOTHUS IPUPOJAHBIX SHEPTOHOCUTENECH U YIIIEPOJAHBIX MATEPUATIOBY
110 HarnpapyieHUI0 MoAroToBkH «18.03.01 XuMuueckasi TEXHOJIOTHS».

[IpakTuueckasi MOArOTOBKA peajlu3yeTcsi Ha OCHOBE:

[podeccronansblii craumapt 19.002 «CIHEUAJIMCT 110 XUMUYECKOM ITEPE-
PABOTKE HE®THU U T'A3A».

O6o0menHas tpynoBas GyHkius: B ObecrnieueHne U KOHTPOJIb pabOThl TEXHOJOTHYE-
CKUX OOBEKTOB U CTPYKTYPHBIX MOJApa3eieHull HedrerazomnepepadaThiBarONICH OpraHU3aluu
(Mpou3BOICTBA).

H3-5 IlepenoBoii oTeuecTBEHHBIN U 3apyOCKHBINM OMBIT B 00JIACTH aHAJIOTHYHOT'O TEXHO-
JIOTHYECKOoro mpou3BojcTBa, H3-6 [lepcrieKTUBBI TEXHUYECKOTO, IKOHOMUYECKOTO U COIHAIIb-
HOTO pa3BUTHA Npou3BojacTBa, H3-7 IlepenoBoii oTedecTBEHHBIN U 3apyOeKHBIN OMBIT B 001a-
CTH TIPOU3BOJCTBA AHAIIOTUYHOU MTPOTYKIIUH.

podeccuonanshpiii crangapt 19.002 «CITELIUAJIMCT 10 XUMUYECKOM ITEPE-
PABOTKE HE®THU U T'A3A».

O6o06menHas TpynoBas ¢ynkuus: B OGecnieueHne M KOHTPOJb pabOThI TEXHOJIOTHYE-
CKHX OOBEKTOB W CTPYKTYPHBIX IOJApa3eieHull HedrerazomnepepadaThIBarOIIe OpraHu3aluu
(Mpoun3BOICTBA).

H3-5 IlepenoBoii oTeuecTBEHHBIN U 3apyOCKHBINM OMBIT B 00JIACTH aHAJTIOTMYHOT'O TEXHO-
JIOTHYECKOoro mpou3BojcTBa, H3-6 [lepcrieKTUBBI TEXHUYECKOTO, IKOHOMUYECKOTO U COIHAIIb-
HOTro pa3BuTHs npousBoiacTBa, H3-7 IlepenoBoii oTeuecTBEeHHBINH U 3apyOeKHBIN ONBIT B 00a-
CTH IIPOU3BOCTBA aHAIIOTMYHOU MPOTYKILIUH.

3amaun AUCIUTUTMHBI — 3HAKOMCTBO C COCTaBOM M CTPYKTYPOH XHMHUYECKOTO MPOU3BOJI-
CTBA;

— W3YYECHHUE 3aKOHOMEPHOCTEN XMMHYECKHUX IMPEBPAIICHUNA B YCJIO-
BUSX IIPOMBILIJIEHHOT'O IIPOU3BOJICTBA;

— o0yuyeHue COBPEMEHHBIM METOJIaM U IpHUeMaM aHaju3a, pa3padboT-
KU ¥ CO3J1aHUS ONTHUMAJIbHOM OPraHU3alli XUMHUYECKUX U XUMHUKO-
TEXHOJIOTMYECKUX MPOLIECCOB;

— Pa3BUTUE UHKEHEPHOIO XUMHUKO-TEXHOJOIMYECKOTO MBIIUICHUS U
SPYIMIUMY TP AHAJIU3€ U CUHTE3€ XMMHKO-TEXHOJIOTHYECKUX TPO-
LIECCOB U CUCTEM;

— MU3y4Y€HUE OCHOB SKOJIOTUM W 3alIUThl OKPYKAIOIIEH Cpeabl Mpu
coznanuu XTII Ha npumepax nepeaoBbIX XUMUYECKUX IPOU3BOICTB.
— peIIeHHE TEOPETHYECKUX WM MPUKIAIHBIX MPOOJIEeM TUCIHMILIAHEI,
OCHOBaHHOE€ Ha aHAJN3€ U WCIOJIb30BAaHUN OOIMX 3aKOHOMEPHOCTEH
MPOTEKAIOINX XUMUYECKUX MPEBPAIICHHM, OCIOKHEHHBIX MpOLEC-
camH TepeHoca, Kak (yHIaMEHTATbHOW OCHOBBI M3yUEHUS! XHUMHKO-
TEXHOJOTHYECKUX MPOLECCOB XUMUYECKHX MPOU3BOACTB U HX CXEM,
a TaKX€ U3YYEHUU XUMHUYECKOrO IMPOU3BOJACTBA KAaK CUCTEMBI B3au-
MOCBSI3aHHBIX AJIEMEHTOB, MOTOKOB U MPOTEKAIOIINX B HUX IMPOILEC-
COB, TpEIHA3HAYEHHOW VIS TOJY4YEeHUS HEOOXOTUMBIX MPOAYKTOB
TEXHUYECKU, IKOHOMUYECKH U COIIMANILHO 11€JIeCO00pPa3HbIM ITyTEeM.

OcHoBHble pazgensl /| Pazmen 1. Beenenue




TEMBI TUCLUITIIMHBI

Pa3znen 2. Xummnueckoe npon3BoAcTBO. OCHOBHBIE OIIPEEICHMUSL.
Paznen 3. XuMnueckue npoueccol
Paznen 4. Xumuueckue peakTopsl

Pazgen 5. Xumuko-texnonornueckue cuctemsl (XTC)
Pazgen 6. CoeipbeBast u sHepreruyeckas nogacuctembl XTC
Paznien 7. OCHOBBI TPOMBIIIEHHON 3KOJIOTUH

Pa3nen 8. IIpombllluleHHBIE XUMUYECKUE IPOU3BOICTBA
Pazzen 9. 3akmouenue

2 IlepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs 10 JMCHUILIHHE (MOAYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMHM A0CTHKEeHUs KOMIIeTeHIUI

[Iponiecc u3yueHuss aucHUIIUHBI «OOIIasi XUMUYECKass TEXHOJIOTHS» HaIlpaBleH Ha
dbopmupoBanue ciaenyrouux kommereHuil B coorserctBuu ¢ ®I'OC BO u ocHOBHO# 00pa3oBa-
TeNbHOU Iporpammoi (tabauna 1):

Ta6mmma 1 — KoMneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

Kox u naumenosa-
HUE KOMIIETEHIIUH

Nupukaropel 1octu-
JKEHUS

[Tmanupyemble pe3yabTaThl 00yUEHHs 11O TUCIIH-
IIJIMHE

Ob6menpodeccuonanbHble

OIIK-4 CnocobeH
obecneynBaTh
MPOBEJICHUE TEX-
HOJIOTHYECKOT0
mporiecca, UCIolib-
30BaTh TEXHUYE-
CKHE CPEJICTBA JIJIs
KOHTPOJIS Tapa-
METPOB TEXHOJIO-
TUYECKOro Mpo-
recca, CBOMCTB
CBIPBSL U TOTOBOM
MPOIYKIIHH, OCY-
HIECTBIIATEL U3Me-
HEHUE IMapaMeTPOB
TEXHOIOTHYECKOTO
mporecca mpyu u3-
MEHEHHUH CBOICTB
CBIPBS

OIIK-4.1 3naet Tumo-
BBIE TEXHOJIOTHYECKHE
MPOIIECCH U BOBMOXK-
HOCTH HUX OITHMHU3a-
LIUHA

OIIK-4.2 Ymeert uc-
II0JIF30BAaTh TEXHUYE-
CKHE CpeACTBa AJIs
KOHTPOJISI TapaMeTpOB
TEXHOJIOTHISCKOTO
npo1uecca, CBOMCTB
CBIpbS U TOTOBOM
MPOTYKIIUH

OIIK-4.3 Brnageer
HaBBIKAMM U3MEHEHHUS
rapaMeTpoB TEXHOJIO-
TUYECKOro mporiecca
MIPU U3MEHEHHUH
CBOMCTB CBIPbsI

3HaeT TEOPETUYECKUE OCHOBbI XMMHUU M OCHOB-
HBIE 3aKOHBI B IVIABHBIX IIPOLIECCAX XUMHUYECKON
nepepaboTKU AJii TOHUMAaHUS TEXHOJIOTUU TPO-
U3BOJICTBA; TOHUMAET TEXHOJOTHIO IPOU3BO-
CTBa, KaK CPeJICTBO NMPOPECCUOHATBHON JesITeNb-
HOCTH, yCTaHaBIUBAET NMPHOPUTETH B Mpodeccu-
OHAJILHOW JIeSITEIbHOCTH; IIOHUMAET B3aUMOCBSI3b
€CTECTBEHHOHAYYHBIX JUCLHUIUIMH NPUMEHUTEIND-
HO K TEXHOJIOTHYECKOMY IPOLIECCY; 3HAET MPUYH-
Hbl 1 UCTOYHUKU BO3HUKHOBEHMS aBapui, UX I10-
CIIEJICTBUSI.

YMeeT HCIosib30BaTh 3HAHUE CBOMCTB COEIMHE-
HUN A1 MOJEIMPOBAHUS MPOMBILIUICHHBIX TeX-
HOJIOTUYECKUX TIPOLIECCOB; NPUMEHATh 3HAHUS B
KOHKPETHOM TEXHOJIOTUYECKOM IPOLIECCe; pacmo-
3Ha&T 000pyI0BaHUE, MPEIHAZHAYEHHOE [T TIPO-
BEJIEHUS] KOHKPETHOTO TEXHOJIOIMYECKOTo IMpo-
necca.

Bnageer meTonammu TeopeTHUECKOro HcCCIleoBa-
HUS: MEXKIYHapOAHBIMU CTaHIapTaMu IO Kade-
CTBY, CTaHAAPTU3ALMU U CepTU(UKAIMH MPOTYK-
TOB IIPOM3BOJICTBA, BHUPTYAJIbHBIMU METOJaMU
(U3UKO-XMMHYECKOTO SKCIIEPUMEHTA; HaBbIKAMU
OCYILIECTBIIEHUS] TEXHOJIOTMYECKOrO IIpoliecca B
COOTBETCTBUM C PETJIAMEHTOM; BOCIPOU3BEIECHUS
U MOJEIUPOBAHUSA Pa3BUTHSI ONACHBIX CUTYalUM,
IIPEIOTBPALLEHUS UX PA3BUTHS.

3 MecTo AUCHUILINHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeIbHON NPOrpaMMbl




Jucuunnuna «O01as XuMruueckas TEXHOJIOT U u3ydaercs Ha 4 Kypce, 7 cemecTpe.

JucuumiuHa BXOAUT B coctaB Oioka 1 «/luctuminabel (MOIyNN)» U OTHOCUTCS K 0a30-
BOM YacTH.

JlJis OCBOEHUS TUCITUTUIMHBI HEOOXOUMBI 3HAHUS, YMEHHUS, HABBIKH M / WM OMBIT MIPaK-
TUYECKON JeSITeIbHOCTH, CHOPMHUPOBAHHBIE B MIPOLIECCE U3YUYCHHS TUCIUILINH / mpakTHK: «H-
xeHepHas rpapuka B CAD-cucremaxy, «lIpukmagnas MexaHuka», « IJICKTPOTEXHUKA U DIICK-
TpoHuKay, «Temnorexuukay, «TeopeTnueckre OCHOBbI XUMUYECKOM TEXHOJIOTUU TOIUIMBA U yT-
JEpOoHBbIX MaTtepuanoBy, «IIpoiueccsl u anmapaTel Xxumuueckoil Texunonoruny, «b1.0.J1B.03.01
OCHOBBI TIPOMBIIIUICHHONW aBTOMAaTUKH M poOotoTexHuku», «b1.0./1B.03.02 ABTOomMaTuzarus

IPOM3BOJICTBAY, «[IpousBoacTBEHHAS HpaKTHKa (TexHOJOTHYecKas (IpOeKTHO-
TEXHOJIOTHYECKast) MpaKkThuka), 6 cemecTpy», «TEXHONOrMU CO3JaHHS U HPOJBHIKCHUS CailTOB
(paxymnbTaTuB)».

3HaHUA, YMEHUS U HaBBIKH, CPOPMHUPOBAHHBIEC MPU U3YyYCHUH AUCUMILTUHBI «O0Imas Xu-
MHUYECKasi TEXHOJIOTHS», OyAyT BOCTPEOOBAHBI NPU HW3YUYEHHH TOCIEAYIOMMNX IUCHUIUINH:
«IIpoun3Bo/iCTBEHHAs MpaKTUKa (TEXHOJIOTHYecKas (MPOEKTHO-TEXHOJIOTHYecKas) MpaKTHKa), 8
ceMecTp».

Juctmmumza «O01mas XuMUIecKasi TEXHOJIOTHS» YaCTHYHO peann3yeTcs B popMe Ipak-
TUYECKON MOATOTOBKH.

JucuumnuHa «OO01mas XuMu4ecKas: TEXHOJOTUS» B paMKaxX BOCHMUTATEIbHOW pabOThI
HampaBlieHa Ha GOpMUPOBAHUE y OOYUYaIOIIMXCSl aKTUBHOM I'pa)IaHCKOW MO3UIINH, YBAKEHUS K
paBaM 4 cB00OJIaM YeJIOBEKAa, 3HAHUS NPABOBBIX OCHOB U 3aKOHOB, BOCIIUTAHUE YyBCTBA OTBET-
CTBEHHOCTU WJIM YMEHUS apryMEHTUPOBaTh, CAMOCTOSITEIbHO MBICIUTh, Pa3BUBAET TBOPUYECTBO,
pohecCuOHANIbHBIE YMEHMSI UM TBOPYECKH PA3BUTOM JIMYHOCTH, CUCTEMbl OCO3HAHHBIX 3Ha-
HUH, OTBETCTBEHHOCTH 32 BBINOJIHEHHUE y4eOHO-TTPOU3BOICTBEHHBIX 3aJaHUI U T.1I.

4 O0beM AUCHMILIMHBI (MOAYJI51) B 3a4€THBIX eAUHULAX C YKa3aHHEM KOJIN4YeCTBa
aKajgeMM4YecKHX YacOB, BbI/IeJICHHbIX HA KOHTAKTHYI0 padoTy 00y4aromuxcs ¢ npemnojaaBa-
TeseM (10 BHAaM Yy4eOHbIX 3aHATHIT) M HA CAMOCTOATEJIbHYIO padoTy 00y4aromuxcs

O6m1ast Tpy10eMKOCTh (00BEM) TUCIUILIMHBI COCTaBIIeT 3 3.€., 108 akaz. yac.
Pacnipenenenne oobeMa JUCHUILTUHBI (MOJIYJISI) TIO BHJIaM y4eOHBIX 3aHSATHI MpeacTaB-
JIeHo B Tabmnure 2.

Tabnuua 2 — O6beM AUCHUILTUHBI (MOYJIS) IO BUJIAM YUeOHbIX 3aHATHIH

O0BeM NUCIHATUTHHEI Bcero akanemu-
YECKHUX YacoB

OO611ast TPYA0EMKOCTh AUCIUTITUHBI 108

KonTakTHas ayniuTopHasi padoTa o0y4yawIuxcs ¢ npenoaasaresiem (mo | 64
BH/IaM Y4eOHBbIX 3aHATHI), BCEro

B ToM uncie:

3QHATHSA JEeKIMOHHOT0 THNA (JISKIIMU W MHBIE yuyeOHbIC 3aHATH, Tpeay- | 32
CMaTPHUBAOIINE PEUMYIIECTBEHHYIO TIepeaady yIeOHOH HHpOpMAaIH I1e-
JArOrMYecKMU pabOTHHKAMH), B TOM 4YUCie B popMe MPaKTUUYECKOH MO/I-
TOTOBKH:

3aHATHSA CEeMHUHAPCKOI0 THNA (CEMHUHAPHI, MPAKTUYECKUE 3aHATHUS, Ipak- | 32
TUKYMBI, TabOpaTopHble paboThl, KOJUIOKBUYMBI M WHBIE aHAJIOTUYHbBIE 3a-




HATHS), B TOM YHClie B (popMe MPaKTHIECKOM MO OTOBKH:

CamocrosiTe/ibHAsi padoTa 00y4yaommMxcs U KOHTaKTHasi padora, BKo- | 44

Yarolas TPYIIOBbIE KOHCYJIbTAIMK, WHAWBHIYaIbHYIO PaboTy oO0ydaro-
HIMXCS C MpernojaBaTesiiMU (B TOM YHWCIE€ WHIUBUAYAIbHbIE KOHCYJIbTa-
[[UH); B3aUMOJICHCTBUE B DJIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIHHON

cpele By3a

[TpomexyTouHas aTTecTanus 00y4aroImuxcs — 3a4eT ¢ OLEHKON 0

5 Coaep:xkanue TUCHUILVINHBI (MOYJIs1), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3jejiaM)
€ YKa3aHHEM OTBeJeHHOI0 HA HUX KOJIMYeCTBa aKa/JleMUYeCKHX 4YacOB H BUI0OB y4eOHOii

padoThI

Tabnuna 3 — CtpykTypa u coiep>KaHue JUCIHUILTUHBI (MOTyIs)

HaumenoBanue pa3nenos, TeM u conep-
KaHHe MaTepuana

Bunpl yaeOHON pabOTHI, BKIFOYAsi CAMOCTOSTEIb-
HYI0 paboTy 00y4aronuxcs u TpyA10eMKOCTh (B 4a-

cax)
KonTaktHas padora mpernogasarens ¢ o0y- | CPC
YAIOLUMHCS
Jlekumu | Cemunapckue | JlaGoparopHbie
(mpakTuyeckue 3aHATUSA
3aHATHA)
Paznen 1. BBEAEHUE
XvMHYecKasi TEXHOJIOTHs - HayKa O IMpo- 2 2

MBILIIEHHBIX CHOoco0ax M Ipoleccax Ie-
pepaboTKu ChIpbS B MPOIYKTHI MOTPEO-
JIEHUS ¥ CPeJICTBA IPOU3BO/ICTBA.

Oranbl Pa3BUTHS XUMHYECKOH TEXHOJIO-
ruv. Ponb XUMHMYECKOW TEXHOJIOTMU B
HapoJIHOM XO3siicTBe. MexoTrpacieBoe
3HaYeHHE XMMUYECKOH TEeXHOJOrHu. Xu-
MU3aLUs HApOJHOTO XO35MCTBA.
OCHOBHBIEC HaIlPaBICHHUS B Pa3BUTHH XU-
MUYECKOW TEXHOJIOTUU - CO3JaHUE BBICO-
KOO((QEKTUBHBIX HHTEHCHUBHBIX 0€30T-
XOJHBIX M MAJOOTXOJHBIX XHUMHYECKHX
MPOM3BOJICTB HA OCHOBE MaKCHMaJbHOT'O
UCTIOIB30BAaHUS CHIPbS M DHEPTHH XHMH-
YEeCKUX PeaKLuil, KOMIUIEKCHOTO HCIIOJIb-
30BaHHS CBIPBS u TOTTUBHO-
HHEPreTUYECKUX PECYpPCOB, YBEITUUEHUS
€IMHUYHON MOIIHOCTH arperaTtoB, KOM-
OMHUPOBAaHUS M COBMEIIECHUS MPOU3BOJI-
CTB, aBTOMAaTH3allMU IPOU3BOICTBA.
JunamMuka u MacmTaObl MPOU3BOJICTBA
OCHOBHBIX NPOJYKTOB XUMHUYECKOH IpO-
MBIIICHHOCTH.




Paznen 2. XUMMYECKOE ITPON3BOJACTBO. OCHOBHBLIE OIIPEJEJIEHN A

[ToHATHE O XMMHYECKOM MPOU3BOJICTBE 4
KaKk O COBOKYIHOCTH B3aUMOCBSI3aHHBIX
MOTOKAMH 3JIEMEHTOB C TIPOTEKAIOIIUMH B
HUX MpOIecCaMH, B TOM YHUCIE XUMHUYE-
CKUMHU  TPEBpAIICHUSIMH -  XUMHKO-
texnosornueckas cucrema (XTC), npen-
HA3HAYCHHOW IS TIepepaOdOTKU CHIPhS B
CpeACTBa MPOU3BOJICTBA U MPOJYKTHI TO-
TpeOJICHHUS.

CocraB XTC (¢dhyHKIMOHATBHBIC MOACH-
CTEMBI) - TIOJITOTOBKA CHIPbsl, XHMUYECKOE
NpeBpallieHue, BBIICICHUE IPOIYKTA,
00€e3BpEIKUBAHUE U YTUIIM3AIIUS OTXOJIOB,
TEIUIO- W YHEProodecreyeHne, BOIOMO-
TOTOBKA, YIIPABIICHUE MTPOIIECCOM.
OCHOBHBIE TEXHOJOTMYECKHE KOMITOHEH-
TBI - CBIPbE, IICJICBOM W MOOOYHBIN TPO-
IYKTBI, TOJYIPOAYKTBI, OTXOJBI IPO-
M3BOJICTBA, DHEPTETHUECKUE PECYpPCHI OC-
HOBHBIC U BTOPHYHBIC.

Hepapxuueckas opraHusanus IpOLECCOB 4
B XMMHMYECKOM IPOU3BOJICTBE - MPOLECC
(IT), XMMHKO-TEXHOJIOTMYECKUH anmnapar
(XTA), XUMHUKO-TEXHOJIOTUYECKHI Mpo-
necc (XTII), xumuyeckoe MPOU3BOJCTBO
(XII), mpou3BOACTBEHHOE OOBEAUHEHUE
(ITO). Ux onpenenenus.

KauecTBeHHBIE U KOJMYECTBEHHBIE KpPH-
TEpUM OLIEHKH 3()(PEKTUBHOCTU XHUMUYE-
CKOT'O IIPOM3BOJICTBA.

TexHonoruueckue - CTENEHb MpeBpalie-
HUS CBIpbs, CEJIEKTUBHOCTb IIpOIECCa,
BBIXOJ] MPOJAYKTa IO ChIPbIO, PAaCcXOHbIE
KO3(DPUILIMEHTHI 1O CHIPBIO U SHEPTHUH.
OKOHOMHUYECKHE - MPOU3BOJUTEILHOCTD,
MOIITHOCTb, Ce0ECTOMMOCTh INPOJYKTA,
IIPUBE/ICHHbIE 3aTpaThl, yJeJIbHbIE Kallu-
TaJIbHBIE 3aTpaThbl, MPOU3BOAUTEILHOCTh
TpyZa.

OKcIUTyaTallMOHHbIE - HAJEXKHOCTh U 0e3-
ornacHocTh pyHkunoHupoBanus X TC.
ConuanbHble - HDKOJIOTMYECKas YUCTOTa
IIPOU3BOJICTBA, CTENIEHb aBTOMATU3ALINH.
MeTo/10J10THUECKHNE OCHOBBI XHUMUYECKOU
TEXHOJIOTHH KaK HayKU - CUCTEMHBbIH aHa-
JIN3 CIIOKHBIX CXEM M B3aUMOJECHCTBUN UX
3JIEMEHTOB, MaTeMaTHYECKOE MOJEIHPO-
BaHUE IPOLECCOB B XUMHYECKOM IIPOMU3-
BOJICTBE Ha OCHOBE IIyOOKOTO H3Yy4eHUs




(U3UKO-XMMHYECKUX 3aKOHOMEPHOCTEH,
SBJICHUH IIepeHoca TeIula, BEIIeCTBa U
uMmnyiabca. OCHOBHBIE OINPEAEICHUS U 110-
HATHSI CHCTEMHOI'O aHallu3a, MaTeMaTHye-
ckoro MozenupoBanus. Hepapxuueckas
CTPYKTYpa MaTeMaTHYeCKOW MOJEIH, OC-
HOBHBIE€ 3Tallbl MaTeMaTH4YECKOI'O MOJe-
JUpoBaHUsA. MecTo U 3HaueHHE 3KCIepH-
MEHTa ¥ (PU3UUECKOTO MOJICIIUPOBAHUSI.

Pazgen 3. XM

NYECKUE ITPOLECCHI

3.1. O0mue 3aKOHOMEPHOCTH
Xumnueckuit mpouecc (XII) - B3zaumo-
JIECTBUE XMMHUYECKOrO IPEBpALICHUS U
(GU3MYEeCKUX MPOIIECCOB TEpeHoca TerJa
Y BELIECTBAa HAa MOJIEKYJIIPHOM YpPOBHE -
OCHOBHOW 3JIEMEHTapHBIA IMPOLIECC B XU-
Mu4yeckoM peaktope. Knaccudukanus
XII mo KOMIUIEKCY NPU3HAKOB: XHUMHYE-
CKHE€ TpPU3HAKU (BUJ XUMHYECKOW peak-
WA, TEPMOJMHAMHYECKUE  XapakTe-
PUCTHKH, CXeMa, IpeBpalleHui), ¢hazo-
Bbl€ MPU3HAKHU (YHUCIIO B3aUMOJEHCTBYIO-
mmx ¢a3, UX arperatHoe COCTOSHHE),
MPU3HAKHU CTAlMOHAPHOCTH IMpoIecca.
OcHoBHble TmOKazaTenu XII - creneHb
MIpEBpaIlEeHHs], BBIXOJ POyKTa, n3dupa-
TE€JIBbHOCTh, CKOPOCTb pEaKUMH U Mpe-
BpameHus. Mx B3aumocBs3b. Du3MKO-
XUMUYECKHE 3aKOHOMEPHOCTH XHMHYe-
CKOr0 TIPEBpAIICHUS] - CTEXHOMETpHUUe-
CKHE, TEPMOJMHAMHYECKUE M KUHETUYe-
CKHE.

4

3.2. 'oMOTeHHbIE XUMHUYECKHE TTPOIIECCHI
['oMOreHHble XMMHMUYECKHE TPOLECCHI -
ocHoBHOW BuA XII s u3ydyeHus Bius-
HUS  (U3UKO-XMMHUYECKHX 3aKOHOMEp-
HOCTEN XHMMMYECKUX IIPEBpaIICHUN Ha
nokaszaresu XII.

BiusiHue yciioBuil MpOBENEHUS U XUMH-
YeCKMX IPU3HAKOB HAa CKOPOCTb M CTe-
NeHb  NPEBpAIICHUs,  CEIEKTHUBHOCTb
T depeHMaIbHYI0 U HUHTErPajbHYIO,
BBIXOJ] POAYKTOB, pa3BUTHE MpOIECCa BO
BpemeHu. Ilytn u cnocoObl MHTEHCH(DU-
Kallu¥ TOMOTEHHBIX IIPOIIECCOB.

[TonsiTve onTuManbHBIX Temneparyp. On-
TUMaJIbHbIE TEMIIEpaTypsl s 0OpaTH-
MBIX U HEOOpaTHMBIX 3K30- U 3HIOTEp-
muueckux XII.




3.3. TereporeHHble (HEKATATUTHYECKHE)
XUMHUYECKHE PeaKIuu

@®a30BbIli COCTAaB CUCTEMBbI B I'€TE€POrcH-
Hbix XII. I'ereporeHHble CHCTEMBI TIa3-
KUJKOCTh (3KMJIKOCTb-)KUJKOCTb) M Tra3-
TBepaoe (kuukocTh-TBepaoe). Craguu
reTeporeHHoro  mpouecca. B3aumHoe
BIUSHUE XUMHYECKOHW peakuuu U Iie-
penoca Maccel. HaOmnromaemast cKopocTh
XUMHUYECKOro IpeBpaiieHus. Jlumutupy-
IolIas cranus U ee ompenenenue. Obina-
CTH TPOTEKAaHUS TE€TEPOreHHBIX IMPOIleC-
coB. BinusiHue ycnoBuii mporekaHus mnpo-
1ecca Ha HaONI0JaeMyl0 CKOPOCTh IIpe-
BpallleHUs B KUHETHYeCKod u nuddysu-
oHHOU oOnactax. Ilytm u cmocoOwbl HH-
teHcu(ukanuu rereporeHHbIx XI1.

3.4. [IpoMBIIUICHHBIN KaTaJIu3

Karanu3 xak cnoco6 ympaBieHus (M3Me-
HEHUS CKOPOCTU M CEJICKTUBHOCTH) XH-
MUYECKON PEeaKkUHUH C MOMOILIBIO KaTajau-
3aTOpoB. 3HAYCHUS U 00JACTH TpPUMEHE-
HUSl TIPOMBIIIJICHHOTO KaTanu3a. Tpebo-
BaHMsI K MPOMBIIIICHHBIM KaTajau3aTopam
- aKTUBHOCTb, CEJIEKTUBHOCTb, CTA0MIIb-
HOCTh (MEXaHW4YeCKasi, TEepMHUYECKas, K
OTPaBJICHUIO U 3arPsI3HEHUI0), CTOUMOCTb.
I'omorennsiit katanu3. CKOpOCTh TMpe-
BpalleHUs] NpH TOMOIE€HHOM KaTalu3e.
BausiHue ycnmoBuil OCYIIECTBICHUS MPO-
necca Ha 3(PQPEKTUBHOCTH TOMOTEHHO-
KaTaJIUTUYECKOro mnpouecca. PepMeHTa-
TUBHBIN KaTaJIu3.

I'ereporeHHslii Katajn3 Ha TBEPAOM Ka-
tanu3aTope. Habmogaemass CKOpOCTh XU-
MHYECKOTO TPEBpAIICHUs] Ha KaTaJuTH-
YECKOW MOBEPXHOCTHU U B IOPUCTOM 3€pPHE
karanu3aTopa. OOnacTu mpoTEeKaHus Te-
TeporeHHo-Karastuyeckoro XII. Biwus-
HUE YCJIOBUH OCYIIECTBIIEHMS Ipolecca
Ha HaOIIOJaeMyl0 CKOPOCTh MpeBpallle-
HUSI U CENEKTUBHOCTh. CTENeHb HCMOJIb-
30BaHUsl BHYTPEHHEH MOBEPXHOCTH.
TeryoBble  SIBIEHHST B  TIE€TEPOTCHHO-
katanutuyeckom XII. Pexumsl 3k30TEp-
MHYECKOIO NpoLecca Ha BHEIIHEW II0-
BEpXHOCTH KaTtanu3aropa. HeomgHo3Hau-
HOCTB PEKUMOB U UX YCTOWIUBOCTD.
Je3akTtuBanys katanu3aropos. Ilytu uH-
TeHCU(UKALUN KaTaJUTHUECKUX MpoIec-
COB.
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I'ereporennsle npoueccsl "raz-Teeproe” n 1
"raz-xuakocTs" (OnpeneneHue JTUMHUTH-
pyrolel craguu, pacder HabOIogaeMon
CKOPOCTH TpeBpallleHusi B T€TePOreHHOM
XUMHUYECKOM Tpoliecce. ).

['eTeporeHHoO-KaTaIUTUUYECKUA TTPOIIECC B 1
IIOPUCTOM 3€pHE (OIpeneIeHe CKOPOCTU
npeBpalieHusi, 00JacTH MPOTEKaHUs MPO-
11ecca, apamMeTpoB Mpoliecca).

[Ipouecc Ha BHELIHEH MOBEPXHOCTH 3€pHA 1
Karajau3aTopa (M3y4eHHE YCTOWYHBOCTHU

npoiiecca).

XVUMHYECKUH TPOLECC CO CIIOKHOM CcXe- 1

MOW TMpeBpalieHus (U3y4yeHHE BIIUSHUS
YCIIOBHI Ha TIOKA3aTeNH, B TOM YHUCIIE Ce-
JIEKTUBHOCTb ).

Paznen 4. XUMMUYECKUE PEAKTOPDBI

4.1. OCHOBHBbIE MOJOKEHHUS. 4
TpeboBaHMs K XHMHYECKUM peakTopam
(XP) xkak OCHOBHOMY amnmapaTy XMUMHKO-
TEXHOJIOTUYECKOM cUCTeMbl: o0ecrieueHe
U TOJ/iepKaHue HEOOXOIUMBIX MapameT-
POB IIpoLecca; TOCTUKEHUE BBICOKUX BbI-
XOJIOB  LIEJIEBOTO  MPOJYKTa,  CeJieK-
TUBHOCTH, WHTEHCUBHOCTH IIPOIECCA;
obecrieueHne YCTOMYMBOCTH U CTAOWIIb-
HOCTH PE&XHMA; JTOCTHKEHUE MUHUMAaJIb-
HBIX DHEPreTHMYECKUX M 3KOHOMHYECKHX
3aTpaT; NMPOCTOTa KOHCTPYKLHH, IOATO-
TOBKHU K SKCIUTyaTalllH, PEeryJIUpOBaHUS U
pPEMOHTA; Majlasg CTOMMOCTb M Marepua-
JIOEMKOCTb.

ITpoecc B XMMHYECKOM pEaKTOpe Kak
OCYIIECTBJIEHUE XMMHUYECKHUX IPOIIECCOB
B TOTOKE PEAareHTOB M TeIUla B 00beMe
peaxTopa.

CrpykTypHble 251€MEHTBl XP - peakiuoH-
HBI 00BEM, YCTPONCTBA BBOJA U BHIBOJA
[IOTOKOB,  TEMJOOOMEHHBIE  3JEMEHTHI,
YCTPOMCTBA CMEMICHUS U paclpeeseHus
IIOTOKOB.

Knaccudukanus peakTopoB M0 KOMILIEK-
Cy NPU3HAKOB: OpraHu3alus MOTOKOB pe-
areHToB (cxeMa JBUKEHHs TTOTOKOB Yepe3
pEeaKTop, CTPYKTypa IOTOKOB B PEaKIU-
OHHOM 30H€), OpraHu3alys TEIIOBbIX MO-
TOKOB (TEIJIOBOM DPEXKUM, CXeMa TeIlIo-
obmena). O0630p koHcTpykiuii XP - em-
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KOCTHBIC, KOJIOHHBIE, TPyOUaThie, MHOTO-
CJIOMHBIE amnmapatsl U T.1.

Metonnka mOCTPOEHUS MaTeMaTUYECKOU
MOJIEJIHU MPOLIECCOB B pEaKTOpPE Ha OCHOBE
JJAHHBIX O CKOPOCTHM XMMHYECKOI'O IIpe-
BpAIllCHUs, CTPYKTYypE IOTOKA, SIBJICHUI
MepeHoca Tela U BEUIECTBA. Y PAaBHEHUSA
MaTepHaIBHOTO W TEIUIOBOTO OajJaHCOB B
XHMHYECKOM peakTope. MareMarndyeckue
Mojienu mpoieccoB B XP pa3iuyHOro TH-
na. 3HAYATENhHOE pa3HOOOpa3ne KOH-
CTPYKLIMI PEaKTOPOB M OrPaHUYECHHOE
YUCJIO TUIIOB YPABHEHHI MAaTeMaTUYECKO-
IO OITMCAHUS.

MaremaTrueckue ONnucaHus MPOLIECCOB B
peKUMax HACATBHOIO CMEIICHUs (Hempe-
PBIBHOTO M TEPUOAMYECKOT0) W HAcalIb-
HOTO BBITECHEHHS - OCHOBHBIC MaTeMaTH-
YECKUE MOJIENIN MPOLIECCOB B XUMUYECKUX
peakTopax.

4.2. U3orepmuueckue mponecchl B XP
(PexxuMbl M1eanbHOrO CMELIEHUS - NIEpU-
OJIMYECKUN M HENPEPHIBHBIA U UJEaIbHO-
T'0 BBITCCHCHHS).

BnusiHue cTpyKTypsl IOTOKa (MI€albHOE
CMEIIIEHNE U BBHITECHEHUE), TapaMETPOB U
YCIOBUH TpPOTEKaHMs Ipolecca (Temie-
paTypa, KOHIIEHTpaIus, AaBJIEHUE, BPEMs
npeObIBaHUS) U BUAA XMMUYECKOH peak-
nuu (IpocTasi U CloKHas, oOpaTumas u
HeoOpaTuMas) Ha Npo(UiIM KOHLIEHTpa-
Ui (CTETeHU MpEeBpallleHus1) U MoKa3are-
a1 (yHKIIMOHUPOBAaHUS peakTopa (cTere-
HU TIPEBpAIlIEHUs PEareHTOB, BbIXOA IMpO-
NYKTa, CEJIEKTHBHOCThH Mporecca). Como-
CTaBJICHHE TPOLECCOB B peXUMaxX ue-
aIbHOIO CMeEIlIeHNUs U BbITecHeHMs. Kac-
KaJl peakTOpOB, aHAJTUTHYECKUN U rpadu-
YeCKUIl METOABI pacueTa peakTopoB. Pac-
YeT CTENEeHH MPEeBPaLICHUS U CEJIEKTHUB-
HOCTH TIpoliecca, 00beMa peakTopa.
[Tokazarenu mpoliecca B peakTopax c pe-
KUMOM JBW)KCHMSI PEAreHTOB, OTINYHBIX
OT DPEXKUMOB HJCAIBHOTO CMEUICHHS U
BBITECHEHUS.

4.3. Henzorepmuueckue npoueccsl B XP.

TemnepaTypa B peakToOpe U B PEaKIMOH-
HOW 30HE IpU peXHMax HAEaIbHOIO
CMCIICHUA MW HACAJIbHOI'O BBITCCHCHHA.
[Tpoduin TemnepaTypsl 1 KOHLIEHTPALUU
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(crenenu npespatieHus). Cea3b TemMIepa-
TYpbl U CTETICHU MpEeBpalleHusl s aaua-
OaTu4ecKoro mporecca.

OnTumuszanus TeMIIepaTypHOIO pPeXuMa
B MHOTOCJIOHOM peakTope mpu aauada-
TUYECKOM MPOTEKaHUU OOpaTHUMOMN peak-
UM B KQXKJIOM CJIO€.

Yucno U yCTOWYMBOCTH CTAallMOHAPHBIX
PEKUMOB B PEAKTOPE HJIICAIBHOTO CMe-
meHusi. CylecTBOBaHUE U YCTOMYMBOCTD
pe’KuMa B pPEaKTOpe C BHEIIHUM TEIIO-
OOMEHHUKOM U aBTOTEPMHUYECKOM peak-
TOpE C BHYTPEHHHUM TEIIIO0OMEHOM.
[Tapamerpuueckas 4yBCTBUTEIBHOCTh U
IPOCTPAHCTBEHHBIE HEOJTHOPOAHOCTHU
(ompeneneHusl U BIWSHUE HA TOKa3aTellu
mpoiiecca).

4.4. TIpoMbIlIUIEHHBIE XUMUYECKHUE PEaK-
TOPBI.

TuroBple KOHCTPYKLUHA IPOMBIIUICHHBIX
XUMHUYECKHX pPEakTopoB. Bun xumunye-
CKOrO IMpeBpallleHusi, OpraHu3alus mare-
pPHAJIBHBIX U TEMJIOBBIX MOTOKOB B PEak-
TOpPEC, OINTHUMH3AIHA PCKHMA, OCHOBHBLIC
KOHCTPYKTUBHBIE Pa3MeEpPbI U MOKa3aTeIn
(GYHKIIMOHUPOBAHMSI pEaKTopa.

XVUMUYECKUN PEaKTOp C pa3IU4HbIM pe-
JKUMOM JBKeHUs peareHToB (Ompene-
nenre 3(G(EKTHBHOCTH TMpollecca, Ma-
paMeTpOB MaTEeMAaTHYECKOTO OIUCAHU).

MHorocnoiiHplii peakTop (ONTHUMHU3ALNS
pexxuma).

CanurapHas  ouucTtka  (OmpeneneHue
YCIIOBUH OYMCTKHU BO3/1yXa, KUAKOCTH OT
npumeceit).

Pacqu peaKTopa II0 KMHCTUYCCKUM daH-
HBIM, TOJIYY€HHBIM TIPU BBITIOIIHEHUU pPa-
00Thl W3 pazgena A ¢ TPUMEHEHHEM
OBM.

Pacuer creneHu mpeBpalleHusl pearcHToB
U o0beMa KaTaju3aropa B PeaKkTopax ¢
HETIO/IBMDKHBIM U KHUIISIIIIAM CJIOEM Kara-
JM3aropa.

Pacuetst KHUJKOCTHBIX " raso-
’KHMJKOCTHBIX XMMHUYECKHX MPOLECCOB M
pPEaKTOpOB.
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Br16op 1 cpaBHEHHE PEaKTOPOB MpPHU MPO- 1
BE/ICHUU B HUX 3aJIaHHOT'O THUIIA PEaKIHil.

CpaBHenune 3(p(EeKTUBHOCTH PEAKTOPOB C 1
pasIMYHBIMK PEKUMAMM JBMIKEHHS I10-
TOKOB TPU MPOTEKAHUU MPOCTHIX U CII0XK-
HBIX PEaKIHi.

I'padpuaeckuii 1 aHATUTHYECKUI PaCcUETHI 1
KacKaJla peakTOpOB.

Pacuer u aHanu3 ycTOMYUBOCTH peakTopa 1
C pa3JIMYHBIM TEIJIOBBIM PEKUMOM.

Paznen 5. XUMUKO-TEXHOJIOTTHECKUE CUCTEMBI (XTC)

5.1. Crpyktypa u onucanue XTC. 4
XTC - KOHKpETHO€ MpEICTaBICHUE XH-
MUYECKOro mnpousBojactea. OOmue Tpe-
6oBanus Kk XTC. CoctraB XTC (3:memeHTHI
U 1OTOKM). Bunel moneneil (onucaHwuii)
XTC - rpaduueckuie u onucareabHbIE.
['paduueckoe onucanue (MOAEIb, CXEMA).
Cxempl XTC - pyHKUMOHANBHAS, TEXHO-
Joru4eckasi, cTpykrypHas. MIx onucanue
(dbopma mpencTaBiieHHs ) 1 IPUMEHCHHUE B
cunTtese u aHanuze XTC.

OnucarenpHble  MOJEIU. XUMHUYECKOE
onMcaHue. MareMaTH4ecKkoe OINMCaHue
(oOuwmii Bu) 1 npumeHenue BM.
TexHomoruueckue cBsi3u 3eMeHTOB XTC
(MOTOKM), WX Ha3HAUYECHUE U XapaKTepH-
CTHKA. ITocnemoBarennHad, na-
pasienbHas, MOoCcIeI0BaTeIbHO-00BOAHAS
(Oaiimac), oOpaTHas (penuki), Tmepe-
KpeCTHas, pPAa3BETBJICHHAs TEXHOJOTHU-
YEeCKUe CBSI3U. PeIMKIIbl MOJHBIA U ppak-
IIMOHHBIN, TPOCTONH U choxkHBIA. Koad-
GUIUEHT  peuupKyIsauud  (KpaTHOCTh
MUPKYISAnK). Pa3oMKHYThIE M 3aMKHY-
Teie XTC. Ilpumepsl nmpuMeHEHHs pas-
JUYHBIX BUJOB cBsA3el B cuHTeze XTC.

5. 2. Cunre3 n ananms XTC. 2
OCHOBHBIC KOHIICNIMH TPU TIOCTPOCHUH
(cunteze) XTC: rimyOoxkas mepepaboTka
CBIPbsI, TOJTHOE UCTIOIb30BaHUE CHIPHEBBIX
pecypcoB, MUHUMM3ALIUSL OTXOA0B MPOU3-
BOJICTBA, ONTHUMAaJbHOE HCIOIH30BAHNE
anmaparypbl. CriocoObl ONTUMM3ALHUUA U
IyTH PELIeHUs MpoOJIeMbl CO3JaHUS BBHI-
COKOA((EKTUBHBIX TMPOU3BOACTB, DHEP-
TOTEXHOJIOTHYECKHE (XuMHKO-
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HHEPreTHUECKHUE) CHCTEMBI, OCOOEHHOCTH
UX MOCTPOCHUS U npeumymiectBa. OcHo-
BBl KOMOWHUPOBAHUS TPOU3BO/ICTB.
Anamuz XTC. Ilosnenue B XTC HOBBIX
KAueCTBEHHBIX CBOWCTB, HE XapaKTEPHBIX
JUTSL OT/A€TIBHBIX

AJIEMEHTOB (B3aMMHasl 3aBHUCHUMOCTb pe-
YKUMOB 3JIEMEHTOB, 00JIaCTH CYLIECTBOBA-
HUS PEXKUMOB, HEYCTOMUYHMBOCTb, OMNTHU-
MaJIbHOCTh CHUCTEMBI B II€JIOM, MPOOIEMbI
HAJICKHOCTH CUCTEMBI U JP.).

Pacuer XTC. Mertoauka cocTaBiIEeHUS U
pacueTra MaTEpUAIbHBIX U TEIJIOBBIX Oa-
mancoB XTC u ee moacucreM. Oco-
OCHHOCTH  COCTaBJICHHsSI  OaJlaHCOBBIX
ypaBHEHUU B cXxemax c perukioMm. Dop-
MBI HMX TpPEACTaBICHUS (TaOIUIbI, TUa-
rpaMMbl U Ap.). Ucnonb3oBaHue cTexuo-
METPUYECKUX, TEPMOXHUMHYECKUX, TEp-
MOJIMHAMUYEeCKUX U Mex(da3HbIX OanaH-
COBBIX COOTHOILICHHIA.

DHepreTudyeckuil (SHTAIBIUNHBINA) U K-
CepreTUyYecKuil OasaHchl, AMarpaMmsl Io-
tokoB U KIIJ[. DkcepreTuueckuii aHaius
KaK METOJl OLEHKU S(PPEKTUBHOCTH HC-
MOJIb30BaHUs MMOTEHIMAala

CBHIPbSI 1 SHEPTHUH.

Anamu3 ¢ynkuumonupoBanus XTC. Uys-
CTBUTEILHOCTh U YCTOMYUBOCThH K OTKJIO-
HEHUSM YCIOBHMM SKCIUyaTaldd W Ha-
pyleHusM pexxuma. be3zomacHocTs mpo-
u3BojacTBa. Hanexnocts XTC. IIpoGie-
MBI MTyCKa ¥ OCTAaHOBKH arperaTos.
Texnonmornueckuit ananu3z XTC. Pacuer
ocHoBHBIX Tokazareneid XTC. Ctpykrypa
TEXHO-3KOHOMHUUYECKUX IOKa3aTeled u
3HAYCHHUS €€ COCTaBIAIONIMX B XHUMHYE-
CKOM IPOU3BO/ICTBE.

Paznen 6. CbIPLEBAS 11 OHE

PTETUYECKAA IIOJJCUCTEMBI XTC

6.1. CpIppeBble UCTOYHUKHA XUMHUYECKOTO
IIPOU3BOJCTBA

XapakTepucTuka M KiIacCU(PHUKAIUS Chl-
pbs 1O MPOUCXOXKICHUIO, ArperaTHOMY
COCTOSIHMIO, XUMUYECKOM mnpupone. Bos-
OOHOBIISIEMbIE U HEBO300HOBIISIEMBIE HC-
TOYHUKU CHIPbSl. 3aMEHA MHINEBOTO ChI-
pps. Mcnonb30BaHue OTXOI0B IPOU3BOJI-
CTBAa KaK BTOPUYHBIX MaTepHalbHBIX pe-
CypCOB.
IToaroroska B

CBIpbA XHUMHUKO-

4
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TEXHOJIOTHYECKOM IIpoliecce: COPTUPOB-
Ka, M3MEIbYCHHE, arjioMepanus, ooora-
nieHue (KOHLIEHTPUPOBAHUE), OUHUCTKA.
Bona kak celppe W BCIOMOTATEIbHBIN
KOMIIOHEHT XUMHUYECKOI'0 TPOU3BOICTBA.
Hcrounnku Boawl. TpeboBaHus K Ka-
4ecTBY BOJIbI. [IpoMbInIieHHasT BOJOIO-
rOTOBKa (OYMCTKA OT B3BEIICHHBIX TMPH-
Mecel,  yMmsrueHue, 00eCcCONMBAaHHE,
HEUTpanu3aIus).

6.2. OHeprus B XUMHUYECKOM IIpO-
U3BOJICTBE

[TorpeGienue SHEprUM W PHEPrOCHAOKe-
HUE B XMMHYECKOM mpousBoicTtBe. OO-
mas XapakTEepPUCTHKA M KIacCU(pUKAIISL
SHEPreTUYECKUX PECYpPCOB B XMMHUYECKON
TEXHOJIOTUH. VICTOUHUKN SHEprHH B XH-
MHYECKOM ITPOU3BO/ICTBE.

PanyonasibHOE HCIOJIB30BAHUE HHEPIUU.
Crioco0bI YHEPTOTEXHOJIOTHYECKOTO KOM-
OMHUPOBAaHUS B XUMUYECKOH TEXHOJIOTUU
U HCIOJB30BAHUE JHEPreTHYECKOro II0-
TEHIMaja ChIpbsl U TeIlJla 3K30TepMUYe-
CKMX peakuuil. Bropuunsle sHepropecyp-
col (BOP), ux knaccugukaius, o0CHOBHbIE
HaNpaBJIeHUs] yTWIH3anud (TeHeparus
BOJISHOTO Mapa, MpeoOdpa3oBaHUe B MeXa-
HUYECKYIO SHEPTHIO, PEKyIepalus Teria,
TEIIOCHAa0KeHUe, TpaHchopMalus B XO-
7011 ¥ 1p.).

XHUMHKO-TEXHOJIOTHYECKass CHCTEMaA IIO-
JIYUYCHUS TOBAPHOI'O IMPOAYKTA U3 ChIPbA.

Pacuer Ha DBM ocHOBHBIX noka3zatenen
3P PEKTUBHOCTH (bYHKIIMOHUPOBAHUS
XTC (obyuyenue ympasienutro XTC mpu
HapyLICHUH peKUMa paboThI).

Pacyer marepualbHBIX M TEIJIOBBIX Oa- 1
nancoB XTC, onpenenenue 3PppeKTUBHO-
CTH WCIIONB30BAaHUSA CBIPbSI H  DHEP-
TOpPECYPCOB.

Pazzen 7. OCHOBBI ITIPOMBIILIJIEHHON SKOJIOT U

7.1. OCHOBHBIE MOJIOKEHUS IKOJIOTHUH. 1
[ToHsITHE 3KOJIOTHH. DKOJIOTHUECKOE PaB-
HOBECHE B Mpupojie. BiausHue mpou3Boa-
CTBEHHOW JESATENIbHOCTH 4YeJIOBEKa Ha
OKpY’KalIlyl0 cpeny. Buasl BpemHbIX
BO3JICUCTBUI ((PaKTOpPOB) W WX BIIMSHHUE
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Ha npupony. IlpeaenbHo- gomycTUMBIE
9KOJIOTUYECKHUE BO3JECHUCTBUS 111 PA3HOTO
Buga BpenHblx (akrtopoB. Illonstue o
MPEEIbHO-I0MYCTUMBIX KOHIIEHTPALUSIX
(ITIK) u BeiOpocax (I11AB). Biusuue xu-
MHUUYECKHX MPOU3BOJCTB HA OKPYKAIOILIYIO
cpeny u 4yenoBeka. (OCHOBHBIE Ha-
mpaBjcHUsT paboOT MO OXpaHE OKPYKao-
el cpellbl OT MPOMBIIUIEHHBIX BO3JEH-
CTBUH.

7.2. DKkonornyeckue nmpoOIeMbl XUMHUe- 1
CKOT'0 ITPOU3BOJICTBA.

OxpaHa OKpyXarolei cpeasl OT Mpo-
MBIIUICHHBIX 3arps3HCHUNA KaK TEXHOJIO-
rudeckast nmpoodiema.

[ToHsTHE O OE30TXOMHOW M MaIOOTXOJ-
HOM TexHosoruu. OCHOBHBIE HarpaBJe-
Husi B ee pasButum (Oeccrounnie XTC,
CaHHMTapHasi OYMCTKA OTXOJOB, U Tepepa-
00TKa OTXOJIOB KaK BTOPHYHBIX MaTEpH-
QIBHBIX  PECYpCOB, KOMOWHHPOBaHHUE
IIPOM3BOJICTB, TEPPUTOPUATBHO-
IPOMBIIIJICHHBIC KOMIUICKCHI).
TexHOJIOTHYECKHE PELICHHs 0 COKpaIle-
HUIO CTOYHBIX BOJl. B0O3MOXXHBIE HCTOU-
HUKHU 3arps3HEHUs, METONbI TPEeI0TBpa-
IICHUS] 3arpsI3HEHUS] U OCHOBHBIE METOJIbI
OYUCTKH CTOYHBIX BOJ. lloBTOpHOE WHC-
MOJIb30BaHME CTOYHBIX BOJ B CHCTEMax
000pPOTHOTO BOJIOCHAOKEHHUSI U B TEXHO-
JIOTMYECKUX CTaJusX MpPOIEcCOB, CO37a-
HUE OECCTOYHBIX XHMHUYECKHX IPOU3-
BOJICTB. OOIIMe NPUHIMIBI U CXEMBI Op-
raHu3all CHUCTeM OOOPOTHOTO BOJO-
cHaOKeHusl.

[lepepaboTka >KUAKO(PA3HBIX OTXOJOB.
XapakTepucTUKa 3arpsi3HEHUN U METOIBI
OYHUCTKH BOJ. Pekymeparusi IEeHHBIX KOM-
MIOHEHTOB U3 >KUJKUX OTXOJ0B. Mcroinb-
30BaHHME TEIUIa IMPH TepepaboTKe OTXO-
JIOB.

[lepepaboTka Tra3000pa3HBIX OTXOOB.
XapakTepUCTUKH BO3MOXKHBIX BBIOPOCOB,
MEpbl WX TPEIOTBPAIICHHUS W METOIBI
OUMCTKHU (TIBLICYNIaBIMBaHUE, 00E3BPEKH-
BaHHE, KaTAINTHYECKasi OYMCTKA U JIp.).
VICTOYHUKHA U XapaKTePUCTUKU TBEPBIX
otxonoB. Coop, ynaneHue, nepepadboTka u
UCTIOJIb30BaHUE TBEP/IBIX OTXOI0B.

Paznen 8. [IPOMBIIIJIEHHBIE XUMHWYECKUE ITPOU3BOJICTBA
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IIpy uM3y4eHUM TEXHOJIOIMH OCHOBHBIX
XUMUYECKHUX MPOJYKTOB JIEMOHCTPUPYET-
cs noctpoeHre XTC KOHKpPETHBIX Ipo-
W3BOJICTB M OpraHu3anus MPOLECCOB B
XUMHUYECKHX pEaKTopax, paccMaTpuBa-
IOTCSI U TEPCIEKTUBHBIE HAIPABICHUS B
CO3/1aHUM OE30TXOAHOTO IPOU3BOCTBA.
PaccMoTpeHne KOHKPETHBIX TEXHOJIOTHU-
YEeCKUX IPOLECCOB MPOBOAUTCS B CIIENY-
IOLLIEM TTOPSIIKE:

1. HapoagHo-XO3s1iiCTBEHHOE 3HA4Y€HHUE,
MaciTadsl mpousBojacTBa. I[IpombinuieH-
HbIE CIOCOOBI TOJYYEHHUs, SBOJIOLUSL
TEXHOJIOTHH.

2. CblpbeBble HCTOYHUKU MOJyYEHUS
NpoAyKTa M TpeOOBaHUS K Ipoleccy B
paccmarpuBaemort XTC.

3. ®U3HKO-XMMHUYECKHE OCHOBBI MPOIEC-
ca (cxeMa MpeBpallCHUS, CTEXHMOMETPH-
YeCKHUe, TEPMOAMHAMUYECKUE U KHUHE-
TUYECKHE 3aKOHOMEPHOCTH).

4. Tloctpoenue (pyHKIMOHAIBHON U TeX-
HOJIOTHYECKO# (cTpykTypHO#) cxem XTC.
5. lloctpoenne u aHanu3 (QPyHKIHOHAIb-
HBIX mojcucteM. Peanu3anus OCHOBHBIX
KOHIENIINI TOCTpPOeHUsI BbICOKOA(heK-
tuBHOU XTC.

6. AnmapaTypHble peUIEHUs OTAEIbHBIX
y3JI0B B paccMaTpUBaeMOM IIPOU3BOJ-
cTBe. OCHOBHBIE TEXHOJOTUYECKUE Mapa-
METPBbI MPOLIECCOB.

7. Pemenne mnpoOieM SKOJIOTHYECKON
0€30MacHOCTH MPOU3BOJICTBA.

8. TeXHMKO-I)KOHOMMUYECKHE I10Ka3aTeIn
IIPOU3BO/ICTBA.

Ilepeuenr paccMaTpuBacMbIX XHMHUYE-
CKHX MPOM3BOJICTB BKJIIOYAET:

1. TIpom3BOACTBO CEpPHOM KHUCIOTHI H
oJieyma.

2. TIpousBoacTBO aMMHaKa.

3. TIpow3BOACTBO a30THOW KUCIOTHI.

4. TIpou3BOJCTBO coyiel U YIOOPEHHIA.

5. DIEeKTpOXUMHYECKHE  IPOU3BOJICTBA
BOJIOPOJia, XJIOPA U €AKOT0 HaTpa.

6. IlepepaboTka Ta3000pa3HBIX, KHUIKHX
Y TBEPJBIX TOPIOUYMX HMCKOIIAEMBIX.

7. IIpOMBbINIJIEHHBI OpPraHUYECKUN CHH-
te3 Ha ocHoBe CO u Hj, mapadunos, He-
IpellelbHBIX YIJIEBOJOPOJIOB U alleTuie-
Ha.

8. IIpou3BOJACTBO BHICOKOMOJIEKYISPHBIX
COCIMHEHU.
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9. Ilpou3BOACTBO CHIIMKATHBIX MaTepua-

JIOB.
10. [Ipou3BoacTBa YEepHBIX W IBETHBIX
METaJLIOB.
Pa3nen 9. BAKJIIOYEHUE
OcHoBHble BBIBOJBI 10 Kypcy. Cospe- 2 2

MEHHBIEC TEHJCHIIUU B Pa3BUTUU TEOPUU U
IPAKTUKK XUMUYecKoW TexHosnoruu. Ho-
BBIC XMMHKO-TEXHOJIOTMYECKHE IIPOLECCHI
U CIIOCOOBI MONTydyeHHst mpoaykToB. Ilep-
CIEKTUBHBIC MCTOYHHMKHU CBIPbS U DJHEp-

T'HHA.

HUTOI'O no xucuuminne 32 32 44
6 BaeaynuTopHasi caMmocTosiTe/IbHASI Pa00Ta 00y4aKOIMXCH M0 JMCHUILIHHE (MOAY-

JI10)

[Tpu TuTaHUPOBAHUM CAMOCTOSTEIILHOM PaOOTHI CTYJCHTY PEKOMEHIYETCS PYKOBOJICTBO-
BaTbHCsI CIETYIONIUM PACTIPEICICHUEM YaCOB Ha CAMOCTOSTEIbHYIO paboTy (Tabmuia 4):

Tabmuna 4 — Pekomenyemoe pacnpe/iesieHie YacoB Ha CAaMOCTOSITENIbHYIO paboTy
KoMIIoHeHTHI cCaMOCTOSITEIbHOM PadoThI KosanyecTBo yacoB
CamocrosTenbHOE U3yYeHHE TEOPETHUECKUX BONPOCOB U moarotoska PI'P 44

7 OueHoYHbIE CpeICTBA /sl IPOBe/IeHUs] TEKYIIero KOHTPOJIS U POMeKYTOYHOMH
aTTrecTanuy 00y4arImmXxcs 1o JMCHHUIIMHE (MOLYJTI0)

q)OHI[ OLCHOYHLIX CPCACTB AJIA MPOBCACHHA TCKYLIECTO KOHTPOJIA YCIICBAEMOCTH U ITPO-
MEXXYTOUHOU aTTecTanuu npeacrasieH B [Ipunoxennn 1.

TIonHBI KOMILIEKT KOHTPOJIbHBIX 33}13HI/II>1 WM MHBIX MaTCpruajioB, HGO6XOI[I/IMI)IX JJIA
OIICHMBAHMSI PE3yAbTATOB OOYyUEHHUS MO AUCHUILTHHE (MOJYII0), MPAKTUKE XPaHHUTCS Ha Kaden-
pe-pazpaboTyrke B OyMa)KHOM H SJIEKTPOHHOM BUJIE.

8 YueOHo-MeTOoaMYecKOe H HHPOPMALTMOHHOE o0ecTedeHre TUCHUIIIMHBI (MOIYJIA)

8.1 OcHOBHas nuTeparypa

1 Coxomnos, P.C. Xumnueckas Texnosorus: yued. mocobue /st By30B: B 2 T. T.1 : Xumuueckoe
MIPOU3BOJICTBO B @HTPOIIOTEHHOM AesaTenbHOCTH. OCHOBHBIE BOIPOCH XMMHUYECKONH TEXHOJIO-
run. [IpousBoncTBo Heoprannueckux Bemiects / P. C. Cokonos. - M.: BJIAJIOC, 2003; 2000. -
368c.

2 MopaenupoBaHUe XUMHKO-TEXHOJOIHYeCKUX mpoteccoB: YueOHuk/Edppemonl .M. - M.: HUL]
HNH®PA-M, 2016. - 255 c.: 60x90 1/16. - (Bsicmiee obpazoBanue: bakamaspuar) (Ilepemnér)
ISBN 978-5-16-011030-1// ZNANIUM.COM : snekTpoHHO-0MOIMOTEeYHAas cuctema. — Pexum
nocryna: http://www.znanium.com/catalog.php

3 KoHCcTpynpoBaHue U pacueT 3JIEMEHTOB XMMUYeCKOro obopynoBanus: yaeonuk / U.U. Tlonu-
kapoB, C.W. [Tonukapos. - M.: Ansda-M, 2010. - 382 c.: un.; 60x90 1/16. (neperuter) ISBN
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978-5-98281-174-5 // ZNANIUM.COM : 351eKTpOHHO-O0MOIMOTEYHAs cUcTeMa. — Pexxum 10-
cryna: http://www.znanium.com/catalog.php

4 3akreiim, A. FO. OOmas xumuyeckass TEXHOJIOTHS: BBEIECHUE B MOJEIUPOBAHUE XMMHKO-
TEXHOJIOTHYECKUX TTPOIIECCOB [ DIIeKTPOHHBIN pecypc] : yued. mocooue / A. FO. 3akreiim. - 3-¢
u3n., nepepabd. u gom. - M.: Jloroc, 2012. - 304 c. / ZNANIUM.COM : 3J1eKTpOHHO-
oubnuoTevHas cucrema. — Pexxum noctyna: http://www.znanium.com/catalog.php

8.2 JlomonHUTENbHAS TUTEpATypa

1 Kosnura, A.H. OnTuManbHble XUMUKO-TEXHOJIOTHYECKUE CUCTEMBI : yuyeOHoe mocobue ajs
By30B / A. H. Ko3nuta, A. B. Crynus. - Komcomonbsck-Ha-Amype: 3n-Bo Komcomonbsckoro-
Ha-AMype roc.TexH.yH-ta, 2005. - 163c.

2 OOmiass xuMmuyeckass TexHOJIOTUsA. OCHOBHbIE KOHIICMIIMU MPOEKTUPOBAHUS XUMHUKO-
TEXHOJIOTHYECKUX CUCTEM : yueOHuK Juisi By30B / M. M. Ky3nenona, X. D. Xapnamnuau, B.
I'. Banos, D. B. Hupkynos; [log pen. X.3. Xapnamnuau. - 2-e uza., nepepad. - CI16.: Jlans,
2014. - 380c.

3 ABTOMaTH3aNUs TEXHOJOTHUYECKUX MPOIECCOB U MOATOTOBKHU MPOU3BOJICTBA B MAITMHOCTPO-
enu : yaueOHuk /uig By30B / [lox pen. I1.M.Ky3uenosa. - Crapsiii Ockon: M3a-so THT, 2015;
2013.-511ec.

8.3 Meronnyeckue ykazaHus s CTYACHTOB 110 OCBOCHUIO IHUCLUIIIMHbI

1. Pacuer mozenell XUMHUYECKUX PEAKTOPOB: METOINYECKHE yKa3aHUs K J1a0OpaTOPHBIM pa-
6ortam 1o kypcy «PacueTsl XUMHUYECKUX MPOIECCOB U peakTopoB» / cocT.: A.B. Moucees, I'.M.
I'pundensn — Komcomonsck-Ha-Amype: ®I'bOY BIIO «KHAI'TY», 2013. — 15 c.

2. TepMmoauHaMUYeCKUH aHAJIN3 XUMHUECKUX PEaKIMii: MEeTOIMYecKue yKa3aHus K jJabopa-
TOPHBIM paboTaM o Kypcy «PacueTbl XUMHUYECKUX MPOLIECCOB U PeakTopoBy / cocT.: A.B. Mou-
ceeB — Komcomonsck-Ha-Amype: PI'BOY BIIO «KHAI'TY», 2013. — 24 c.

3. YHucneHHOE perieHne IpsMoi 3a1aul XUMUYECKOW KHHETHKH: METOINYECKHUE YKa3aHHs K
nabopaTopHbIM paboTaM 1o Kypcy «PacueTsl XMMHYECKHX IPOLIECCOB U PEaKTOpPOB» / COCT.:
A.B. Moucees, I "M. I'pundensa — Komcomonsck-a-Amype: ®I'BOY BIIO «KHAT'TY», 2013.
-19c.

4. AHanuTHuYeCKOe pellleHue MPSMOM 3aJaud XMMHUYECKOW KMHETHUKH: METOJUYECKHE yKa-
3aHUs K Ja0opaTopHbIM paboTaM Ho Kypcey «PacueTsl XMMHUYECKHX MPOLIECCOB U PEAKTOPOBY /
coct.: A.B. Moucees, I M. I'pundenbn — Komcomonsck-Ha-Amype: ®I'bOY BIIO «KHATTY »,
2013.-36c.

8.4 CoBpemMeHHbIe IpodeccHOHaTbHBIE 0a3bl JaHHBIX U MH()OPMALMOHHBIE CIIPAaBOYHBIC
CHCTEMBI, UCTIOJIb3yeMbIE MPH OCYIIECTBICHHH 00pa30BaTeIbHOTO MpoIecca Mo AUCIUIITHHE

1. PedepatuHo-6ubnuorpaduyeckue 6a3pl nanHsix BUHUTU no ectecTBEeHHBIM HayKam
(http://www.viniti.ru/products/viniti-database) » "Xumus", "®usuka", "buomorus" u
pyrue

2. Alkalinity Calculator (water.usgs.gov/alk) » Ba3a naHHBIX MO IIEIOYHOCTH M METOJaM
ee OonpeeIeHHUs.

3. ChemExper Chemical Directory (chemexper.com) P Karanor XuMH4eCKHX BEHICCTB U
UX TIOCTaBIINKOB.

4. ChemDB Web Interface Index (ics.uci.edu) » ChemDB mnpemiaraer GecruiaTHbINA OH-
JallH MHCTpyMEHTapuil mo xumuu. Tekyiias Bepcusi COAEpKUT Oosee 4 MIIH ONMUCAHUM
coeTMHEeHUH 1 Oosiee 8 MITH H30MEPOB.

5. ChemSpider (chemspider.com) » Pecypc OTKpBITOro 10CTyIa, 00SCIeYMBAOIIUN 10-
CTYI K MIJUTHOHAM OTIMCAaHUI XUMHUYECKUX CTPYKTYp. [ToMCK MpOBOAUTCS 1O HECKOIb-
kuM 6a3aMm, B ToM uncie PubMed u NCBI Entrez u nip.



http://www.viniti.ru/products/viniti-database

20

6. ChemSynthesis (chemsynthesis.com) » ba3za maHHBIX XHMHYECKHUX BEIIECTB, COJCP-
KHUT Takke MH(POPMAIUIO MO0 METOJaM MX CHHTE3a M (PU3MUYECKUM CBOMCTBAM, TaKHUM
KaK IUIOTHOCTH, TOYKA IJIABJICHUS, TOUYKA KUIICHUS U T.]I.

7. Crystallography Open Database (crystallography.net/cod) » ba3a manHbBIX KpuCTaIH-
YECKUX CTPYKTYP OPTaHHYECKUX, HEOPTAaHUUECKUX, METAJUIO-OPTAaHNYECKUX COCTMHEHUN
¥ MUHEPAJOB, 332 UCKIIOYCHHEM OHUOMOIMMEPOB.

8. NIST Chemistry WebBook (nist.gov) » Caiit npeocTaBiseT JOCTYI K JaHHBIM 0 XH-
muu u pusuke. Komnexkuuu noanepxuarotcs [Iporpammoit NIST.

9. PubChem Project (syntheticpages.org) » Ilouck Gosiee 8 MIIH COSAMHEHUI IO pa3Iny-
HbIM KpuTepusiM. CaiiT noaaepxuBaetcs HanronanbHbIM HEHTPOM 110 OMOTEXHOJIOTHUSIM.

10. SyntheticPages (syntheticpages.org) » D10 OecriaTHas MHTEpaKTUBHAS 0a3a JaHHBIX
[0 XUMUYECKOMY CUHTE3Y.

11. TOXNET (nlm.nih.gov/index.htm) P Ba3a gaHHBIX 0 TOKCUKOJIOTUH, ONTACHBIM XUMHU-
YECKUM COEAMHEHUSIM, COCTOSTHUIO OKPYKAIOIIEH CpeIbl U 310POBbSI.

8.5 Ilepeuenp pecypcoB HH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTn «HTepHeT»,
HEOOXOIUMBIX JIJIl OCBOEHUS AUCLUIUIMHBI (MOIYJIs)

1. Buxuneaus http://ru.wikipedia.org

2. Xumuueckuit moprain http://www.xumuk.ru

3. Hayunas snextponnas 6ubnunorexka eLIBRARY.RU [DnektponHslii pecypc]. - Pexum
nocryna: http://elibrary.ru, ceo6oHbI#.

4. EcrecTBeHHOHAY4HbIN 00pa3oBaTelbHbIN MOpTall [DIEKTPOHHBIN pecypc]. - Pexum no-
cryna: http://en.edu.ru, cBoOOIHBIA.

8.6 JIunieH3noHHOE U CBOOOIHO PaCIpPOCTPAHIEMOE MMPOTPpaMMHOE 00eCIIeYCHHE, NCTIOIb-
3yeMoe MPH OCYIIECTBICHUH 00pa30BaTEIBHOIO MPOIECcca MO TUCHUTIIIHHE

Tabnuna 5 — [lepeueHpb UCHOIB3yeEMOro MPOrpaMMHOI0 00ecrieueHus

Haumenosanue 110 PexBusuThI / YCJIOBUA UCTIOJIb30BAHU

OpenOffice YCIIOBHSI HCIIOJIB30BAHUS TI0 CCHLIKE:
https://www.openoffice.org/license.html

9 OpraHu3alMOHHO-NIEAATOTMYEeCKHEe YCIOBUSA

Opranuzanus o0pa3oBaTeIbHOIO MPOLEcCca periJaMeHTupyeTcs y4eOHbIM IJIaHOM M pac-
MUCaHUeM Yy4eOHbIX 3aHATUN. S3bIK 00ydeHus (mpenonaBaHus) - pycckuil. s Bcex BHAOB
AyJUTOPHBIX 3aHATUN aKaJIeMUYECKUN Yac YCTaHABIMBAETCS MPOIOJIKUTEIBHOCTBIO 45 MUHYT.

IIpn dopmupoBanuu cBOeW MHAMBHIYaTbHOM 00pa3oBaTeNbHON TpaeKTopuH oOyyaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOMUX JUCIMILIMH U MPO(EeCCHOHAIBHBIX MOJTY-
JIel, OCBOCHHBIX B IMPOIIECCE MPEANIECTBYIOMET0 00yYeHHs, KOTOPBIA 0CBOOOXK/1aeT 00yJarolie-
rocsi OT HEOOXOIMMOCTH UX MTOBTOPHOT'O OCBOEHHUS.

9.1 O0pa3oBaresibHbIE TEXHOJIOTHU

VY4eOHbIil mpoliecc MpH NMPernoAaBaHuu Kypca OCHOBBIBAETCS HAa HMCIIOJIB30BAaHUU TPaIH-
[MOHHBIX, THHOBALIMOHHBIX U MH(QOPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. TpaauimoH-
Hble 00pa3oBaTeIbHbIE TEXHOJIOIUU MPEACTABICHbI JEKIHUSIMA U CEMUHAPCKUMU (ITPAKTUYECKU-
MH) 3aHATHAMU. VIHHOBallMOHHBIE 00pa30BaTE/IbHbIE TEXHOJIOIMH UCIIONB3YIOTCS B BUJE HMIUPO-
KOTO IIPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (OpM NpoBereHus 3anatuil. Mudopmarmonasie
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o0pa3oBaTeNbHbIE TEXHOJIOTMH PEATM3YIOTCS IyTeM aKTUBU3ALMH CaMOCTOSTEIbHON paboThI
CTYJICHTOB B MH(OPMAIIMOHHON 00pa3oBaTebHOM Cpeie.

9.2 3aHATHA JeKIMOHHOI'0 THIIA

JIEKIIMOHHBIN KypC MpeanoaracT CUCTeMaTU3UPOBAaHHOE M3JI0)KEHHUE OCHOBHBIX BOIPO-
COB Y4eOHOT0 IJIaHa.

Ha nepBoii nekuuu jekTop 00s3aH MpenynpeIuTh CTYI€HTOB, IPUMEHUTEIHHO K KAKOMY
0a30BOMY y4eOHUKY (YUeOHMKAaM, y4eOHBIM TTOCOOUSIM) OyIeT IPOYUTAH KypC.

JIeKIMOHHBIN KypC AOJDKEH JaBaTh HanOOJbIIMK 00beM MH(popManuu 1 obOecrednBaTh
Oonee rirybokoe MOHUMaHUe Y4eOHBIX BOIIPOCOB MPHU 3HAUYUTEIHHO MEHbILIEH 3aTpaTe BpeMEHH,
4yeM 3TO TpeOyercsi OOJBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIFHOE H3yYeHHE MaTepHaa.

9.3 3aHATHA CEMHUHAPCKOr0 THIIA

CeMuHaApCKUE 3aHATHUS MPEICTABIAIOT COOOH eTaIN3aluIo JIEKIIMOHHOTO TEOPETUIECKO-
ro MaTepHaia, IPOBOIATCS B IIEJISIX 3aKPEIUICHHS Kypca M OXBAThIBAIOT BCE OCHOBHBIC Pa3/Ieibl.

OcHoBHOM (hopMOH TIPOBENICHHSI CEMHUHAPOB SIBISIETCS 00CYXIeHHEe Hauboee mpooieM-
HBIX M CJIOKHBIX BOIIPOCOB IO OTACIBHBIM T€MaM, a TaKke pa30op NMPHMEPOB U CUTYyalMd B
ayJIMTOPHBIX YCJIOBUAX. B 00s3aHHOCTH IMpernojaBaTelisi BXOJAT: OKa3aHHE METOIUYECKOU T10-
MOIIIY ¥ KOHCYJBTHPOBAHHE CTYJICHTOB MO COOTBETCTBYIOLIMM TeMaM Kypca.

AKTHUBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OLUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUAM:

- OTBETHI Ha BONPOCHI, TIpeIaraeMble MPero1aBaTeieMm;

- y4aCTHE B JUCKYCCHUAIX;

- BBIITOJTHEHUE MTPOCKTHBIX U MHBIX 33J[aHUi;

- aCCHCTHUPOBAHHE MPETIOIaBATEIIO B TIPOBEICHUH 3aHSATHIA.

OTBeT f0JKeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCTIOKHBIM, COJIEPKaTh
CCBIJIKHM Ha UCTOYHHKU.

Jloknazapl U ONIIOHMPOBAHHE JOKJIAJ0B MPOBEPSIOT CTENEHb BIIAJAECHUS TEOPETHUECKUM
MaTepHajoM, a TaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKIICHHH.

OneHrBaHue 3aJaHUi, BBIOJHEHHBIX HA CEMHUHAPCKOM 3aHATUH, BXOJUT B HAKOIUICH-
HYIO OILICHKY.

9.4 CamocrosTeapHasi padoTa 00y4ar0IMXCs M0 JUCHUILIHHE (MOLYJII0)

CamocrodrenbHas paboTa CTyAE€HTOB — 3TO IPOLECC aKTUBHOIO, LIEJIEHANIPABICHHOIO
nproOpeTeHus CTYIEHTOM HOBBIX 3HaHHUH, yMEeHUI 0e3 HEeMOCPeICTBEHHOTO Y4acTHsl Mpernoa-
BaTelsl, XapaKTEepU3YIOIIMNCSA TNPEAMETHON HampaBlIE€HHOCTbIO, 3(PGEKTUBHBIM KOHTPOJEM U
OLIEHKOI pe3ysbTaToB AEATEILHOCTH 00yUaroImerocs.

Lenu camocTosTENbHOM pabOTHI:

- CUCTEMATHU3alMsl U 3aKPEIJICHUE TIOJYyYEHHBIX TEOPETUUECKUX 3HAHUN U IPAKTHUECKUX
YMEHUH CTYJICHTOB;

- yri1yOJieHHe U pacIliipeHne TEOPEeTHUECKUX 3HaHUH;

- (popMUpOBaHUE YMEHUN HCIIOJI30BATh HOPMATHUBHYIO U CIPAaBOYHYIO TOKYMEHTAIUIO,
CIELUAJIBHYIO JINTEPATYPY;

- pa3BUTHE MO3HABATENIbHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYAEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hopMHpOBaHHNE CaMOCTOSTENILHOCTH MBIIUIEHUS], TBOPUECKOW MHUIIMATUBBI, CIOCOOHO-
CTEH K CaMOPa3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpEaIN3aliy;

- Pa3BUTHE UCCIICJOBATEIBCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.
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CaMocTtosiTenpHasi paboTa MOXKET OCYIIECTBIATHCS WHAWBHIYATHLHO WU TPYIIAMHU CTY-
JIEHTOB B 3aBUCHUMOCTH OT 11eJId, 00beMa, YPOBHS CII0KHOCTH, KOHKPETHOW TeMaTHKHU.

TexHoJIOTHS OpraHU3aIMK CAMOCTOSTEIILHON pabOThl CTYJACHTOB BKIIFOYACT MCIIOJIB30Ba-
HUE UHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKIX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CAaMOCTOSITENILHOW PabOTBhI CTYJAECHTOB MOXKET
MIPOXONTh B MTUCBMEHHOM, YCTHOM WJIM CMEIIaHHOU (hopMme.

CTyneHThl JOJDKHBI TOIXOIUTh K CaMOCTOSATENbHOW paboTe Kak K HauBaKHEHIIEMY
CPEICTBY 3aKpEIUICHUS U Pa3BUTHUSI TEOPETHUUYECKUX 3HAHUH, BHIPAOOTKE €MHCTBA B3IJISJIOB Ha
OTJIeIbHBIC BOMIPOCHI Kypca, IPHOOPETEHUS ONPEICIICHHBIX HABBIKOB M MCIIOIB30BaHUS MIpodec-
CHUOHAJILHOW JIUTEPaTYPBHI.

9.5 MeToanueckue yKkazaHus JJIs1 00y4AIOIIMXCS M0 OCBOEHHUIO TM CIIAIIJINHbI

[Tpu M3y4eHun AUCHUILTIHBI 00YYarOIUMCS IIETIECO00Pa3HO BBIMOJHATH CIEAYIOIINE pe-
KOMEHALNH:

1. U3ydyenue yueOHON JUCHMILIMHBI JOJIKHO BECTUCh CUCTEMATHUECKH.

2. Ilocne n3yyeHust Kakoro-iimbo pasjesna 1no yueOHUKY MM KOHCHEKTHBIM MaTepuaiaMm
PEKOMEHIYETCS 10 NaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMHUHBI, OIIPEACIICHHUS, TIOHATUS pa3ze-
na.

3. Ocoboe BHUMaHKE CIIEyeT YACTUTh BHIIOJHEHUIO OTUYETOB O MPAKTHYECKUM 3aHSITH-
SM ¥ MHJMBHIyaJ bHBIM KOMIUIEKCHBIM 33JJaHUSIM HA CaMOCTOSITEIbHYIO paboTy.

4. Bcs TemaTvKa BOIIPOCOB, U3Y4aE€MbIX CaMOCTOSITENIBHO, 337a€TCs Ha JEKUUAX Mpeno-
naBaresneM. M jke 1aroTcs HCTOYHMKH (B MEPBYIO O4epe/ib BHOBb M3aHHBIE B IEPUOANYECKON
Hay4yHOU JuTepaType) 1uist 0oJiee 1eTalbHOr0 MOHUMAHUS BOIIPOCOB, O3BYYEHHBIX HA JIEKIUU.

IIpu camocTosTeNEHON MPOPabOTKE Kypca 00yUdaroUIrecs J0JKHBI:

- IPOCMAaTPUBATh OCHOBHBIE ONPEAETICHUS U (PAKTHI;

- IIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM HA JICKLMOHHOM 3aHATHM MaTepuana U JOIOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM M0 JAaHHOM TeMe JINTepaTyphbl;

- U3Y4YUTh PEKOMEHIOBAHHYIO JINTEPATYPY, COCTABIATh TE3UCHI, aHHOTAL[UU U KOHCIIEKTBI
HanOoJiee BAXKHEIX MOMEHTOB;

- CAMOCTOSATEIBHO BBIIOJIHATD 3a/1aHKs, AHAJIOTUYHBIC NIPEJIaraéMbIM Ha 3aHATUSAX;

- HCII0JIb30BAaTh IS CAMOIPOBEPKHU MaTepraibl JOH/IA OLIEHOYHBIX CPEJCTB.

10 Onucanne MaTepHaILHO-TEXHHYECKOT0 o0ecrevyeHnsi, He00X0AUMOro /ISl 0Cy-
HIecTBJIEHHs] 00pPa30BaTeILHOIO Npolecca Mo AMCHHUILINHE (MOY.1I0)

10.1 YueOHo-1a00paTOpHOE 000pPYA0BaHUE

Tab6muia 6 — [lepeuens o6opynoBaHus Jab0paTOpun

Aynuropus | HammenoBanue aynu- | Mcnonb3dyemoe o0opynoBaHue
TOpHH (JTabopaToOpun)

417/1 MynbsTumenvitHas CoBpeMeHHBIE CpeIcTBa BOCIIPOU3BEACHUS U BU3yaIn3a-
ayIUTOpHsi, BMECTH- UM JI000H BUJIEO U ayino UH(GOPMAIIUH, TTOTYIYEHUS U
MOCTBIO 30 4enoBek. IepeIadn IEKTPOHHBIX TOKYMEHTOB. THUIIOBast KOM-

MJIEKTALNS MYJIbTUMEIUNHON ayIUTOPUHU COCTOUT U3:
MYJIBTUMEINIHOTO TIPOEKTOPa, aBTOMATH3UPOBAHHOTO
MPOEKIIMOHHOTO 3KpaHa, aKyCTUUECKOW CUCTEMBI, BKIIO-
Yaromen Tad CKPUH J0CKY, IEPCOHATBHBIN KOMIBIOTED (C
TEXHHUYECKUMHU XapakTepucTukamu He Huxe Intel Core
i3-2100, DDR3 4096Mb, 500Gb), natepdeiicsl moaKIto-
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yenns: USB, audio, HDML

430/1 MynbTUME THIHAS CoBpeMeHHBIE CPEJICTBA BOCIIPOM3BEICHHUS M BU3yaIn3a-
ayJMTOpHUS, BMECTH- | [IMM BHICO M ayauo HHPopmaiuu. TwumoBas KOM-
MOCTBIO 60 YeJIOBeK. | IJICKTAIlUsl MYJIBTHMEIUHHOW ayJAWTOPHH COCTOMT WU3:
MYJIbTUMEAMHHOTO TPOEKTOpPa, aBTOMATU3UPOBAHHOIO
MPOSKIIMOHHOTO JKpaHa, aKyCTHUECKOH CHCTEMBI, ITEPCO-
HAJIbHBIA KOMITBIOTEP (C TEXHHUYCCKUMH XapaKTePUCTH-
kamu He Hmwke Intel Core i13-2100, DDR3 4096Mb,
500Gb), wuntepdeiicet noaxitoueHus: USB, audio,
HDMI.

11 Unnie cBexenus

MeToauueckne PE€KOMEHIAIINH 110 oﬁyqenmo JMI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSAMHU 310POBbA U HUHBAJIMAOB

OcBoeHME MUCHUIUIMHBI 00YYalOIMMUCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3[I0POBBS
MOJKET OBITh OPraHW30BAHO KAaK COBMECTHO C JAPYTUMHU OOY4YaIOIIMMUCS, TaK U B OTIEJIbHBIX
rpynnax. [Ipenmnonararorcs cenyanbHble YCIOBHS 7S MOJIy4eHus: 00pa3oBaHusl 00y4aromuMHu-
Csl C OrPaHUYEHHBIMHU BO3MOKHOCTSIMHU 3/10POBbSL.

[Ipodeccopcko-nenarorndeckuii cocTaB 3HAKOMUTCSI C MCUXOJI0r0-(hU3HOIOTrHUECKUMHU
OCOOEHHOCTSIMU O0YyYaroIMXCcs MHBAIMUJOB U JIUL C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU 370pO-
Bbs, UHJIMBUyaJbHBIMU MPOTPAMMaMH peadMINTAluu WHBaIUAOB (mpu Hamuuuu). [Ipu HEoO-
XOJIMMOCTH OCYILECTBIISIETCS JOTIOJIHUTEIbHAS MOAJEPKKA MPENoAaBaHusl ThIOTOPAaMH, ICHUXO-
JIOTaMH, COLIMAJIbHBIMU paOOTHUKAMU, MIPOLIEIINMH TOATOTOBKY aCCUCTEHTaMH.

B cootBeTcTBUUM ¢ MeToAMYEeCKUMHU pekoMeHaanusiMu MunoOpHayku PD (yTB. 8 anmpens
2014 r. N AK-44/05BH) B Kypce NpearnoyiaraeTcsi MCIob30BaTh COLMAIbHO-aKTUBHBIE M pe-
(i1eKCUBHBIE METO/ABI 00YUYEHHUSI, TEXHOJIOTUU COLIMOKYIbTYPHON peaduIuTallK C IeJIbI0 OKa3a-
HUS [IOMOILIY B YCTAHOBJIEHUH IOJIHOLICHHBIX MEXJINYHOCTHBIX OTHOLIEHUH C APYTUMU CTYJIEH-
TaMU, CO3aHUH KOM(POPTHOTO MCUXOJIOTHYECKOTO KIMMaTa B CTy/eHueckoi rpymme. [Togbop u
pa3paboTka y4yeOHBIX MaTepHajoB MPOU3BOAATCSA C YUETOM INPENOCTaBICHUs MaTepuala B pas-
JUYHBIX (opMax: ayAHalbHOM, BHU3YyalbHOM, C HCIOJB30BAHHWEM CHELHMAJIbHBIX TEXHUYECKHX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenue nucuuiuiHbl JunamMu ¢ OB3 ocyiecTBisieTcss ¢ UCNOIb30BaHUEM CPEICTB
00y4yeHHsI OOIIEro M CIEeUalbHOTO Ha3Ha4eHUs (IMEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIOJIB30-
BaHus1). MatepualbHO-TEXHUYECKOE OOeclieueHne MpeaycMaTpuBaeT NMPUCIOCOOIeHUE ayIUuTo-
puii k Hyxz1am iun ¢ OB3.

dopma npoBeACHUS aTTECTAllMK JIJISl CTYACHTOB-UHBAJINI0B YCTaHABIMBAETCS C YUETOM
WH/IMBUYaJIbHBIX NICUX0pHU3nUecKux ocodbennocreil. s crynentoB ¢ OB3 npexycmaTpuBaet-
csl 1ocTymnHas (GopMa MpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJCTB, @ UMEHHO:

- B IM€YaTHOH WM DJIEKTPOHHOM ¢opme (g JUI C HAPYWEHUSIMH OINOPHO-
JIBUTATEILHOTO ammapara);

- B Ie4aTHOM (popMe WM 3IIEKTPOHHOM opMe € yBETHUYEHHBIM MIPUPTOM B KOHTPACTHO-
CTBIO (U151 JIUI] C HAPYILIEHUSMH CIIyXa, peuH, 3pEeHus);

- METOJ/IOM YTEHUS aCCUCTEHTOM 33aIaHUs BCIYX (JU1s1 JIUL C HAPYLIECHUSIMU 3PEHMUS).

CryneHTaM ¢ MHBAIMIHOCTBIO YBEIMUYMBAETCS BPEMs HA MOATOTOBKY OTBETOB Ha KOH-
TpOJbHBIE BONPOCHL. JIJi TakUX CTYJEHTOB IpeaycMaTpuBaeTcs AOCTYMHas (opMa MperocTaB-
JIEHUS OTBETOB Ha 3a/laHus, a UMEHHO:

- MUCbMEHHO Ha Oymare uiau HabOpOM OTBETOB Ha KOMITbIOTEpE (IS JIUI] C HAPYIICHHMSI-
MU CllyXa, peuHn);
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- BBIOOPOM OTBETa U3 BO3MOKHBIX BapUAHTOB C UCIOJIB30BAHUEM YCIYT acCUCTEHTa (st
JIUI] C HapYIICHUSIMU OMTOPHO-BUTATENILHOTO ariapara);

- YCTHO (217151 JIUL C HAPYILIEHUSMU 3PEHMSI, OIOPHO-IBUTATEILHOTO aIllapara).

[Ipu HeoOxoauMoOCTH 711 0OYYAIOIIMXCSl ¢ MHBAIMIHOCTHIO MPOLEAYPa OLICHUBAHUS pe-
3yJIbTaTOB OOYYEHHUSI MOKET IPOBOJAUTHCS B HECKOJIBKO 3TAIIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEACTB

o IMCIOMIIJIMHE

«O01mag xXuMu4YecKas TeXHOJIOT U

HanpaBneHHe IIOATrOTOBKH

18.03.01 XumMuueckas TEXHOJIOTU

Hanpasnennocts (npoduib) ob6pazoBa- XHUMUYECKas TEXHOJIOIHs MPUPOAHBIX SHEPrOHOCUTE-
TEJIbHON IPOrpaMMBbl

JIEW U YIJIEPOJHBIX MaTEpUAIIOB

KBanudukamnms BbITYyCKHIKA

bakanasp

['oxg wavana moxaroroBku (mo yuebnomy 2020, 2021

IUIaHY)
®opma 00yueHust Ounas popma
TexHomorust 00yueHus Tpaauumonnas
Kype Cemectp TpynoeMKocCTsb, 3.€.
4 7 3

Bua npomexyTo4HON arTecTaluu

ObecneunBaroliee moapasaesieHue

3ayeT ¢ OLEHKOH

Kadenpa «Xumust 1 XUMHYECKHE TEXHOTOTHM»
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 1O AUCHMILIMHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIETeHI UM

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

Kox u Haumenosa-
HUE KOMIIETEHIIUNA

Nuaukatops! go-
CTUKEHUS

[Tnanupyemsble pe3ynbTaTbl O0y4YeHHUs 110 AUCIIH-
TIJTUHE

OGmenp

odeccHoHaIbHBIC

OIIK-4 Cnocoben
o0ecIreynBaTh
MPOBEJICHUE TEX-
HOJIOTHYECKOI0
npoiecca, UCroJib-
30BaTh TCXHUYE-
CKHE CpeACTBa s
KOHTPOJIA Mapa-
METPOB TEXHOJIO-
TUYECKOTO TIPO-
1ecca, CBOMCTB
CBIPbsl U TOTOBOU
MPOYKLIHUH, OCY-
IIECTBIIATEL U3MeE-
HEHHE TTapaMeTpOB
TEXHOJIOTHYECKOTO
npoliecca Mnpu u3-
MEHEHWH CBOMCTB
CBIPbs

OIIK-4.1 3naer TH-
IIOBBIC TEXHOJIOTH-
YECKHUE MPOLECCHl U
BO3MOXKHOCTH UX
OINTHUMU3ALIUU
OIIK-4.2 Ymeer uc-
I10JIL30BaTh TEXHH-
YECKUE CPEACTBA JJIs
KOHTPOJIA MapameT-
POB TEXHOJIOTHYE-
CKOT0 Tpoliecca,
CBONCTB CBIpbs U
TOTOBOM MPOJYKLIHUU
OIIK-4.3 Bnaneer
HaBBIKAMH U3MEHeE-
HUS TApaMeTPOB
TEXHOJIOTHISCKOTO
rpoiiecca npu u3me-
HEHUH CBOUCTB ChI-
pbsa

3HAET TEOPETUYECKHE OCHOBBI XMMHUU U OCHOBHBIC
3aKOHBI B IVIABHBIX IIPOLIECCAX XMMHUYECKOH Iepe-
paOOTKH Ul NOHUMAaHMs TEXHOJOTUM IPOU3BOJI-
CTBA; IOHMMAET TEXHOJOTUIO IIPOU3BOACTBA, KAaK
CpeAcTBO  MPO(ECCHOHAIBHOW  AEATeNbHOCTH;
yCTaHABJIMBACT MPUOPHUTETHI B MPO(ecCHOHAITBHOM
JEATEIbHOCTH; IIOHUMAET B3aMMOCBS3b €CTECTBEH-
HOHAYYHBIX JUCHUUILIMH IPUMEHUTEIBHO K TEXHO-
JIOTUYECKOMY IPOLIECCY; 3HAET MPUYUHBI U UCTOY-
HUKHU BO3HUKHOBEHUS aBapui, UX MTOCIIEACTBUS.
YMeeT UCIosIb30BaTh 3HaAHUE CBOWCTB COCIUHEHUM
JUISL MOJIEIIMPOBAHUS ITPOMBIIICHHBIX TEXHOJIOTH-
YECKUX IIPOLIECCOB; IPUMEHATh 3HAHUSA B KOHKPET-
HOM TEXHOJIOTMYECKOM IIPOLECCE; PACHO3HAET
o0opy/J0BaHue, peAHa3HAYEHHOE AJIs IPOBEACHUS
KOHKPETHOI'O TEXHOJIOTMYECKOTO IPOoLecca.
Brageer MeromamMu TEOPETHYECKOIO MCCIIEI0BA-
HUSL. MEXTYHAPOJHBIMHU CTaHAAPTAMH 10 KaYECTBY,
CTaHJApTH3alMM U CcepTU(UKALUU TPOJYKTOB
MIPOU3BOJICTBA; BUPTYAIbHBIMU METOJAaMH (PU3UKO-
XUMHUYECKOTO OKCIEPUMEHTA; HaBBIKAMH  OCY-
LIECTBJIEHUSI TEXHOJOTHYECKOIO Ipolecca B COOT-
BETCTBUU C PETIIAMEHTOM; BOCIIPOU3BEICHUS U MO-
JEIVPOBAHMS  PA3BUTHs  ONACHBIX  CHUTYyaluH,
MIPEAOTBPALLEHUS UX PA3BUTHSL.

Tabnuia 2 — [TacmopT ¢oHIa OIEHOYHBIX CPEJICTB

KonTposmnpyembie ®opmupyemas HaunmeHoBaHue IToxka3aTenu OLeHKHU
pa3aeJibl (TeMbl) AUC- KOMIIETCHIMSI | OLEHOYHOIO Cpel-
IMILIMHBI cTBa
Paszpnen 3 OIIK-4 [Ipaktnueckoe 3a- | CTyOeHT  JEMOHCTPHUPYET
Hstue Ne 1-4 HCIIOJIb30BAHUE TEOpETHYE-
CKOTO Marepuana IpH pe-
Pa?)lleﬂ 4 OIIK-4 HpaKTquCKoe 3a- LIEHUU HpaKTH‘IeCKOﬁ 3aj1a-
aarue Ne 5-14 q’
Paznen 6 OIIK-4 [IpakTuueckoe 3a-
Hartue Ne 15-17
Bce paznensl OIIK-4 PI'P CTyneHT  AEMOHCTpUpYET
HaBbIKM DELIEHUS IpPaKTH-
YECKUX 3a/1a4
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2 MeToauveckne MaTepHaJIbl, ONpPeessIue NPoue1ypbl OlleHUBAHUS 3HAHHUIA,
YMeHUil, HABbIKOB U (MJIM) ONBITA AeSITeJIbHOCTH, XapaKTepu3ywouue npouecc GopmMupo-
BaHMs KOMIIeTeHIUil

Meroaudeckue Marepuaisl, ONPEACIAIONIME IPOLEIypbl OLEHUBAHNS 3HAHUM, YMEHUH,
HaBBIKOB U (WJIM) OMbITA AEATEILHOCTH, IPEACTABICHbI B BUJE TEXHOJOTMUECKONW KapThl TUCIIHU-

TUTHHEI (Tadsuna 3).

Tabymia 3 — TexHoyiornueckas Kapra

HaumenoBanue Cpoxu BbI- HIkana oue- Kpurepuu oneHuBanust
OLICHOYHOI0 NOJIHEHUS HUBAHUS
cpeacTBa
7 cemecTp

IIpome:xxyTounas arrecranusi B popme «3a4er ¢ OLEHKOI»

[Ipaktuueckune
3anstus Ne 1-17

B

TCUCHHUC

ceMecTpa

10 6amioB * 17
3amanuii = 170
0aJU10B

10 GanioB - CTYJEHT NOJHOCTHIO BBIOJI-
HUJI 33/1aHUE, TTOKA3al

OTJIMYHBIC YMEHHUS U HABBIKU B paMKax
YCBOGHHOTO Y4eOHOTo MarepHualia, OT4eT
oOpMIICH aKKypaTHO U B COOTBETCTBUU
C TIPEABSIBISIEMBIMHI TPEOOBAHUSIMHU.

8 0aIoB - CTYAEHT MOJHOCTHIO BBINOJ-
HUWI 3aJlaHue, MOKa3aJl XOPOIIUe YMEHUs
HABBIKM B paMKax YCBOCHHOI'O y4eOHOTO
Mmarepuaia, HoO He cMOT 00OCHOBaTh, J0-
MyIIEHbl OJIHA WU JABE HETOYHOCTH, €CTh
HEJOCTaTKM B OQOPMIICHHH OT4YeTa O
npojieNlaHHOM padoTe/pacuerax.

6 6aminoB - CTyIEHT MOJHOCTHIO BBITOJI-
HWI 33/laHue, HO JOMYCTUJ CYIIECTBEH-
HbI€ HETOYHOCTH U TPyObIe OIIMOKHU, HE
MPOSIBHJT YMEHHUS TPABUIHLHO WHTEpIIpe-
TUPOBATH TOJTYYCHHBIE PE3yJbTAThl, Ka-
4ecTBO O(OpPMIICHHS OT4YeTa MMEeT He-
JIOCTaTOYHBIH YPOBEHb.

4 6amnoB - CTyICHT HE MOJIHOCTHIO BBI-
MIOJTHIJT 33/IaHUE, TIPU 3TOM TPOSIBUII He-
JIOCTATOYHBIN

YpOBEHb YMEHHMI M HaBBIKOB, a TaKke
HECIOCOOCH TOSICHUTH TOJIYYCHHBIH pe-
3yJIbTaT.

2 6am1oB - CTyIeHT IBITAJCs, HO HE BbI-
TIOJIHUJI 33/IaHHE.

0 6amtoB - CTyAeHT HE MPUCTYyNal K 3a-
TAHUIO.

PI'P

B

TCUCHHUC

ceMecTpa

100 6amIoB

100 6amnoB — CTyIeHT MOJHOCTBIO BBI-
MOJTHWI 3aJaHus, padora odopmieHa
AKKypaTHO U B COOTBETCTBHUU C MPEABSB-
JSIEMBIMU TPEOOBAHHSIMH.

75 6amnoB — CTyACHT MOJHOCTBIO BBI-
MOJIHWJI 3aJaHWe, HO JOMYIICHBI He-
OOJIbIINE HETOYHOCTH, €CTh HEIOCTAaTKHU
B 0popMIIeHUH PaOOTHI.

50 6aymoB — CTyHIeHT TOJHOCTHIO BHI-
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MOJHWI 33JaHue, HO JAOIMYCTHJI CyIle-
CTBEHHbIE HETOYHOCTH U TpyOble OIINO-
KM, Ka4ecTBO 0(popMIIeHUSI pabOThl UMe-
€T HEJIOCTaTOYHbIN YPOBEHbD.

25 OGamioB — CTYIeHT HE IOJHOCTBHIO
BBIIIOJIHWJI 3aJjaHUE, IPOSIBUI HENIO0CTa-
TOYHBIN YPOBEHb YMEHUN U HABBIKOB.

0 6amnoB — CTyaeHT HE MPHUCTYINWI K
BBIIIOJIHEHUIO 33JlaHHUsl B TEYEHHE Ce-
MecTpa.

HUTOIO: 270 6ayu1oB

Kpurtepuu oneHKHu pe3y/1bTaTOB 00y4eHHs 110 JHCHHUILIMHE:

0 — 64 % oT MakCHUMaJIbHO BO3MOXKHOM CyMMBI 0aJIJIOB — «HEYIOBJIETBOPUTEIHLHOY» (HEIOCTa-
TOYHBIN YPOBEHb JUIsl IPOMEKYTOUHOM aTTECTAllMU MO JUCLUILINHE);

65 — 74 % oT MaKCMMaJIbHO BO3MOXKHON CYMMBI OAJIJIOB — «yJOBJICTBOPHTEIHHOY (TIOPOTOBBII
(MMHMMAIBHBIN) YPOBEHb);

75 — 84 % oT MakcHMaJIbHO BO3MOKHON CYMMBbI 0aJlJIOB — «XOPOIIO» (CPEIHUN YPOBEHb);

85 — 100 % oT MakCUMaJIbHO BO3MOKHOM CyMMBbI 0AIIJIOB — «OTIMYHOY (BBICOKUH (MaKCHUMallb-
HBII) YPOBEHbD)

3aganus A1 TEKyIero KOHTPOJIs
1. Ipakrnyeckue 3aganus Ne:

1.

10.
11.
12.

13.
14.
15.
16.

17.

['eteporennsie mpouecchl "ra3-tBepaoe" u '"raz-xkuiakocts" (OnpeneneHue JUMHTHPYIO-
mIel cTajuu, pacdyeT HabI0AaeMoi CKOPOCTH MPEBPALIECHUS B TETEPOTCHHOM XHUMUYECKOM
mporiecce. ).

['eTeporeHHO-KaTaIUTUYECKUH MPOLIECC B MOPUCTOM 3€pHE (OMpEeIeHne CKOPOCTHU Ipe-
BpallleHHs, 00JIaCTH MPOTEKaHMs Mpoliecca, MapaMeTpoB Mpolecca).

[Iporiecc Ha BHelNTHEH MOBEPXHOCTH 3€pHA KaTalu3aTopa (M3y4eHHE YCTOWMYMBOCTHU TPO-
mecca).

XUMHUYECKUH MPOLECC CO CIOKHOW CXEeMOM MpeBpalleHus (M3ydeHue BIUSHUS yCIOBUM Ha
MOKa3aTesH, B TOM YHCIIE CEIEKTUBHOCTH).

XVUMUYECKUH peakTop C pa3IMuHbIM PEKUMOM JBMKEHHUS peareHToB (OmnpeneneHue 3¢-
(EeKTUBHOCTH IpoIiecca, MapaMeTpOB MaTeMaTHUECKOTO OTIUCAHUS).

MHorocnoiHbIi peakTop (ONTUMH3ALMS PEXKUMA).

CanuTapHas ouncTKa (ONpeieleHne YCIOBUI OUUCTKU BO3/1yXa, )KUAKOCTH OT ITpUMeceii).
Pacuer peakropa mo KMHETHUYECKUM JaHHBIM, MOJYUYEHHBIM MPU BHIIOJHEHUH PAaOOTHI U3
pasnena A ¢ npumenenrem DBM.

Pacyer ctemenu mpeBpalleHHs] peareHTOB U 00beMa KaTanu3aTopa B pPeakTopax C Hero-
JIBYDKHBIM U KUIISIIIIM CJIOE€M KaTajau3aTopa.

PacyeTbl JKUIKOCTHBIX U Ia30-KUAKOCTHBIX XUMHUYECKUX MPOIIECCOB U PEAKTOPOB.

Br160p 1 cpaBHEHHE peaKTOPOB MPU MPOBEIEHUH B HUX 33JaHHOT'O TUIIA PEaKIIH.
CpaBHeHue 3QpeKTUBHOCTH PEAKTOPOB C PA3IMYHBIMU PEKUMAMH JIBUKEHUSI TOTOKOB MTPH
NPOTEKAHUU MPOCTHIX U CIIOKHBIX PEaKIUii.

['padmyeckuil 1 aHaTUTHYECKUN pacyeThl KackaJla peakTOpOB.

Pacuer n aHanu3 ycTOMUMBOCTH PEAKTOPA C Pa3IUYHbBIM TEIJIOBBIM PEKUMOM.
XHMHKO-TEXHOJIOTHYECKasi CUCTEMA MOJIy4YEHHUsI TOBAPHOTO MPOIYKTA U3 CHIPHSI.

Pacuer Ha O9BM ocHOBHBIX nokazateneil agppextuBHOCTH pyHKunoHUpoBaHUS X TC (00y-
yenue ynpapieHnio X TC mpu HapyIIeHUH peKuMa padboThI).

Pacuer matepmanbHbIX W TeruioBbIX OamancoB XTC, ompenenenue 3pQPEeKTUBHOCTH HC-
HOJIb30BAHUS CBIPbs U SHEPTOPECYPCOB.
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2. PacyeTHo-rpajuyeckasi padoTa: 1eNIbI0 BHIIOTHEHHUS SIBISETCS YIIIyOJICHHOE OCBOCHHE Te-
Mbl. [IpuHUMaeTCs B BHUIIE Pa3BEpPHYTOTO MUChbMEHHOTO oTdera (He meHee 1,5 meu. m.). PI'P
IPEIBbABISAIOTCS CIEAYIOIINE OCHOBHBIE TPEOOBAHUS:

-pacKpbITHE aKTYaJIbHOCTH, TEOPETUUECKON U MPAKTUUYECKON 3HAUMMOCTH TEMBI;

-[IPaBHJIbHOE MCIOJIh30BaHUE 3aKOHOJATEIbHBIX U HOPMATHBHBIX aKTOB, METOJIMYECKUX, y4eO-
HBIX IOCOOUH, a TaKXKe Hay4HbIX U JPYTUX UCTOUHUKOB MH(POPMALUHU, UX KPUTUUYECKOE OCMBIC-
JICHHE, U OIIEHKA MPAKTUYECKUX MAaTEPUAIOB 110 BHIOPAaHHOH TeMe;

-JIEMOHCTpAIMsI CIIOCOOHOCTH BJIAIEHUSI COBPEMEHHBIMU METOJJaMU U METOJMKAaMHM pacueTa, (pu-
3UKO-XMMHYECKOTO U XMMHUYECKOTO aHalIM3a ChIPhsl M MPOAYKTOB IepepadaThIBarolieil mpo-
MBIIIIEHHOCTH;

-IEMOHCTpAIHsI TJTyOOKOTO 3HAHHWS COBPEMEHHOW HOPMATHBHO-TEXHHYECKOH JOKYMEHTAIlMH U
3aKOHOJATEIbHBIX aKTOB, PErJaMEHTUPYIOIUX MPOU3BOACTBO M BBITYCK TOBAapHOW NMPOSYKLIUU
nepepadaThIBaOIIMX 3aBOJIOB, a TAKXKE JTOKYMEHTOB IO OXpaHE TPYyAa, MPOMBIIIJICHHON U 3KO-
JIOTMYEeCKON 6E3011aCHOCTH;

-[I0JIHOE PACKPBITHE TEMBI, apIYMEHTHPOBaHHOE 00OCHOBAHME BBIBOJOB M (POPMYIMPOBKA MPE/I-
JIOKEHUH, PEICTABISAIOIINX HAYYHbIM M NPaKTUYECKUN HHTEpeC, C 00s3aTeNIbHBIM UCII0JIb30Ba-
HUEM MPAKTHYECKOT0 MaTepHaia, B TOM YUCIIE MPOSKTHOW TOKYMEHTAIIUH, IIPOMBIIUICHHBIX pe-
[JIAMEHTOB, UHCTPYKLUHI 110 OXpaHe TPyJla, CTAHJApTOB MPEANPHUITHS, OTPACIEBBIX CTaHIAPTOB,
TEXHUYECKUX YCIOBUM;

-pacKpbITHE CIIOCOOHOCTEN OOecredeHusl CUCTeMaTUu3alul U 0000LIeHHs COOpaHHbIX 10 TeMe
MaTepHaJoB, Pa3BUTHS HABBIKOB CAMOCTOSITEIILHON paOOTHI TIPH MPOBEICHUH UCCIICTOBAHHS.
3amanua PI'P:

3amanue 1. Paccumrath pacxomble KO3()(UIMEHTHI AJs COISIHO-CYIb(ATHOTO MPOU3BOACTBA
(Ha 1 T NayS04), ecnu B IpOM3BOJCTBE UCHOJB3YETCS MOBapeHHas coiib, coaepikamas 97 %
NaCl, u kynopocuoe macio, coaepxaiiee 93 % H,SO,4. Crenens pasnoxenus NaCl cocrabiser
93 %. OnpeaenuTh KOJIUYECTBO MOTYUYAIOIIErOCs IIPU 3TOM XJIOPOBOJOPO/A.

3amanne 2. OnpenenuTh pacxo]l TEXHUYECKOTO KapOuaa kaibius, coaepxaiiero 85 % CaCy,
quis nosrydenus 1000 1 anerunena, ecnu crenens pasnoxkenus CaC, cocrasiser 0,92.

Bananue 3. IIpn oGxure 1 T m3BecTHsIKA oGpasyercst 168 M° auokcuma yriaepona. CozepiKanie
CaCO3 B uzBecTHsiKe 94 %. OnpenenuTs CTENEHb IUCCOLMALMN U3BECTHAKA M PAacXo] U3BECT-
msika Ha 1000 M® CO, IpH JaHHBIX YCITOBHSIX ¥ IIPH MOMHOM pasnoxennn CaCOs.

3aganue 4. OnpenenuTb KOJIMYECTBO (IOTMPOBAHHOIO XMOMHCKOTO amaTHUTa, COJAEpIKallero
72 % tpukanbuuiipocdara Caz(POs),, HeoOxoaumoro s monydenus 1 T cynepdocdara, eciu
conepkanue ycposgemoro okcuaa ¢ochopa(V) B roroBom mpoaykre 19,4 %, a motepu ero B
npousBojicTBe 2 %.

3aganue 5. OnHa TeMa Ha BbIOOP:

1. Metonbl nepepaboTKu ToIIMBa (IepepadoTKa AepeBa, MPOU3BOICTBO JPEBECHOM LEIITIOI03bI,
THJIPOJIU3 IPEBECUHBI, KaHU(OIBHO-CKUITUAAPHOE IPOU3BO/ICTBO)

2. IlepepaboTka MCKOMaeMOro TBEPAOrO TOIUIMBA (KOKCOBAHHME KaMEHHOIO YIJIs, KOHAEHCa-
U ¥ yJaBIMBAaHHE XUMHUYECKUX MPOJYKTOB KOKCOBaHMs, MPUMEHEHHE KOKCOBOTO ra3a M €ro
OUYHCTKa, mepepaboTka XMMHUYECKHX MPOJYKTOB KOKCOBAHHS, KOKCOBAaHHE CIIAHIIEB, MOTYKOK-
COBaHUE, JIECTPYKTUBHAs THAPOTCHU3ALINS YTIIs)

3. N'asudukanus TBEpAOro TormuBa (MPOM3BOACTBO BOASIHOTO ra3a, ra30reHepaTophl, MOI3eMHas
ra3ugukanys yriein)

4. TexHoMOTHUsI CBA3aHHOTO a30Ta (CHMHTE3 aMMHUaKa, MPOU3BOJICTBO a30THOW KUCIIOTHI, KOHIICH-
TPUPOBAHUE A30THON KUCIIOTHI)

5. IIpou3BOACTBO CEpHOM KUCIOTHI (IPUMEHEHUE U COpPTa CEPHOU KHUCIIOTHI, ChIphE, MOTyYeHHE
CEpHUCTOTO ra3a M €ro OYMCTKa, MOJTy4eHUE CEPHOM KUCIIOTHI)

6. TexHONOrusl XUMUYECKUX MPOJYKTOB Al CEIbCKOTO Xo3siiicTBa (ymoOpenus, pochopHbie
ynoOpeHusi,  KanuiHble ynoOpeHus, a30THbIE yIOOpeHus, KUAKUE YI00pEHHsI, MHOTOCTOPOH-
HUE yI0OpEHHS, MUKPOYI0OpEHUS, ITOXUMHKATHI)
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7. TIpOMBIIUICHHBIA BJIEKTPOIM3 M AJIEKTPOTEPMHUS (IJIEKTPOIU3 BOJBI, SJCKTPOJIU3 BOJIHBIX
pPAacTBOPOB  XJIOPUCTOTO HATpUs, TepepadoTKa XJOpa, HIEKTPOJIM3 PACILUIABOB, 3JIEKTPO-
TEPMUYECKUE MPOIIECCHI)

8. IIpon3BOICTBO a30THOM KUCIIOTHI (KOHTAKTHOE OKUCIICHHE aMMHUaKa, epepaboTka HUTPO3HBIX
ra3oB B pa30aBIIEHHYI0  a30THYIO KHCJIOTY, MOJy4YeHHE KOHIIEHTPUPOBAHHOW a30THOM KHCIIO-
ThI, XPaHEHUE U TPAHCIIOPTUPOBKA a30THOW KUCIIOTHI.

9. TexHonoruss Kaydyka W pE3UHBI.

10. I[IpousBoaCTBa €IKOTO HATPa, XJIOPA U COISTHOM KUCIOTHI (XMMHUYECKHE CIIOCOOBI TTOTyYeHHUS
€/IKOTO HAaTpa, MEKTPOXUMHUYECKHE CIIOCOOBI IMOJIy4eHHs €IKOro HaTpa, XJIopa W BOAOPOAA,
HPOU3BOCTBO COJITHON KHCIIOTHI).



