MHUHUCTEPCTBO OBPA3OBAHUS 1 HAYKH POCCUHUCKON
®EJEPALIUA

denepajibHOE rOCYIapPCTBEHHOE OI0KETHOE 00pa30oBaTe/ibHOE YUpe:KIeHue
BbIcHIero oopasoBanus «Kadapauno-bankapckuii rocy1apcTBeHHbI YHUBEPCH-
TeT uM. X.M. Bep6exoBa» (KBI'Y)

HNHcTUTYT XUMHUH ¥ OHOJIOTHH
Kadeapa opranuyeckoit XumuH U BICOKOMOJIEKYJISIPHBIX COeIMHEHUI

COI'ZTACOBAHO YTBEPXJIAIO
PykoBoauresb 00pazoBareibHONH MPoO- JAupexTop uHCTUTYTA
rpaMMbl P.Y. baxe-

Ba A.M. XapaeB
» 2021  r. « » 2021 T.

PABOYAS ITPOTPAMMA JUCHUITJIMHBI
Y4eOHOM TUCHMILIMHBI
b1.B./IB.05.01 «O0opynoBaHue 3aB0OJA0B 110 IPOU3BOACTBY U NepepadoTKe MO-
JIUIMEPOB)

Hanpasnenue noarotoBku

18.03.01 - XumMunueckasi TeXHOJIOT S

(Ko 1 HAaMMEHOBaHUE HANPABICHUS MOATOTOBKH)

[Tpoduib moaAroTOBKH
TexHoJIOTMS U NIePepadoTKA OJIUMEPOB

KBanudukanus (cTeneHb) BHITYCKHUKA
bakanasp

®opma oOyueHus
OYHAasl

Haabuuk 2021



Pabouas nporpamma aucuuiuinabl «O00py10BaHKE 3aBOJIOB MO MPOU3BOJICTBY

u niepepabortke nonumepon» /cocT. M.FO. XouyeB — Hanpuuk: KbI'Y, 2021. - ¢.20
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Conepxanue

Lenp 1 33724l OCBOEHUS JUCUUIUINHBI

Mecro nucuummmael (Moayss) B ctpykrype OIIOIT BO

TpebGoBanus Kk pe3yiabTaTaM OCBOCHHS TUCIIUTLTAHBI (MOIYJIs)
CopepxaHue U CTPYKTypa AUCLUILINHBI (MOTYJIs)

OneHouHbIe CpeIcTBa ISl TEKYILIETO U PyOeKHOTO KOHTPOJIS yCIeBa-
€MOCTH U IIPOMEXKYTOYHON aTTECTAUU

Meronnueckue MaTepHaIIbl, OIPENEIISIOIINE MPOLEAYPBI OLIECHUBAHMS
3HAHWI, yMEHUI, HABBIKOB U (WJIM) ONbITA AESTEIBHOCTU
VY4eObHO-MeToAnuECcKOe 00eCieueHHE TUCHUIIITUHBI (MOAYJIs)
MarepuanbHO-TEXHUYECKOE 00eCTIeUeHHE TUCUUIIITUHBI (MOIYJIs)
JIucTt u3menenu#t (nomoaHeHU) B pabodeit mporpamme TUCHUTITAHBI

(Mofynis)



1. IIEJIM 1 3AJIAYHU OCBOEHUSA JTUCIUITJIMHBI

Ilenu npenodasanusn Oucyuniunpl: OBJIAJEHUE OCHOBAMM IIPOEKTHUPO-

BaHUsl NPOMU3BOJACTBA U NEPepabOTKU MOJUMEPOB, BKIIOYAIOIIMMM 3HAHHWE O KOH-
CTPYKIIMOHHBIX MaTepuaiax, MPUMEHIEMBIX JUIsi U3TOTOBJICHUS OOOpYHOBaHUS OT-
paciu, IpUHIIMIIAX pacyeTa U moaoopa o0opya0BaHuUs, OCHOBAX HKCIUTyaTal[lH arma-
paToB M YCTPOWCTBAX CIEU(PUUECKOTO 000y I0BAHUSI.

VYyeOHast TUCUUIIIMHA BHOCUT BaXKHBIA BKJIAJ B ()OPMUPOBAHHE OOpa30BaHHO-
CTH BBIIIYCKHUKA, oOecnieunBaeT (POPMHUPOBAHHUE MPETYCMOTPEHHBIX 00pa30BaTENb-
HBIM CTaHJIAapTOM 3HAHUM, YMEHUN, HABBIKOB, KOMIIETECHIINN.

3agaum u3yyeHust JMCUMILINHBI:

B nponecce nzydeHusi IMCUUILIMHBI CTYIAEHT JOJKEH OCBOUTB!

- OCHOBHBIE NIOHATHSI XUMHUKO-TEXHOJIOTHYECKOI0 IPOIIECCa;

- NPUHILMIBI TPOEKTUPOBAHUS NPEANPUATUN IO TPOU3BOJICTBY U NepepadboTke
IOJINMEPOB;

-TUIIBI XUMUKO-TEXHOJOTUYECKOT0 000PYJOBaHMS U X Ha3HAUCHHUE;

-IIPUHIUIBl U BapUaHThl pa3MeElIeHUs OOOpYAOBAaHHS B 3aBUCHUMOCTH OT
CTPYKTYpPbI IPEANPUATHS U IPYTUX (PAKTOPOB;

-Kjaccuukaiuo o00pyIOBaHUsl JJIsi JOCTHXKEHHS KOHKPETHBIX Iened (U3-
MeJIbYECHHUE, CMEIICHNE, KAJTaHPOBAHKE, SKCTPY3HUs, METO/ MMOJIUBA U T.1.).

2. MECTO JUCIIAIIJIMHBI B CTPYKTYPE OIIOII BO

VYyebnas nucuurmHa « O0O0pyJoBaHUE 3aBOAOB IO MPOU3BOJCTBY M Iepepa-
00TKe MOJIMMEpPOB» B coOTBeTCTBUU ¢ DenepanbHbiM ['ocynapcTBeHHBIM 00pa3oBa-
TEJIbHBIM CTAHJAPTOM BBICIIETO 00pa30BaHUs SBISIETCS (PenepaibHbIM KOMIIOHEHTOM
BapuaTUBHOM yactu ydyeOHoro mukia — b1.B.JIB.04.01(ypoBens OakanaBpuaTta JIuc-
IIUIUJTMH TI0 BBIOOPY CTYIEHTA JIsl U3yUeHUs CTyAeHTaMu 4 Kypca ouHOU (hopMbI 00y-
YEHUS.

JUig u3ydeHus TaHHOW TUCUUIUIMHBI HEOOXOAUMO YCBOEHHUE CIIEAYIOIIUX pa3-
JIEJIOB paHee M3y4daeMbIX KypCOB: MaTeMmaTHKa, (U3HKa; BHICOKOMOJIEKYJSIPHBIE CO-
€AUHEHUATEXHOJIOTHS TTOJIMMEPOB; ITPOLIECCHI U annapaThl XUMUYECKON TEXHOJIOTUU.

JI1st AOCTHXKEHUS TTOCTABIICHHBIX 11eiel paboueil mporpaMMoi mpeayCMOTpEH
KOMIUIEKC OPTaHU3alHOHHBIX MEPONIPUATUI U CPEACTB, ONPEAEIIEMBIX MECTOM KYyp-
ca B 00pa30BaTeIbHON NporpaMmMe, CrieluUKoil CTyIeHYECKON ayJUTOPUHU U Xapak-
TEPOM MaTepuaIbHOUN 0a3bl.

N3noxeHnne Kypca OpUEHTHPOBAHO HA PELICHHE TAaKWX 337a4 KaK COBEPILUECH-
CTBOBAHMUE MPUEMOB MMO3HABATEILHOW JESITEIbHOCTH, PA3BUTHUE TBOPUECKUX YMEHHI
CTYZCHTOB, IOJITOTOBKA K CAMOCTOSITEIbBHOMY PELICHUIO0 TEXHUYECKUX MPOOIIeM.

HeGonbmas aynuropusi ciymiatenei Mo3BOJIIET Peaii30BaTh WHAWBUIYATbHBIN
MOJIXO0J] K UX 00YUYEHHIO, IIUPOKO UCIIOJIB30BATh BO BPEMS 3aHATUIN CHEIHMAIBHYIO JIH-
TepaTypy Y pa3IaToyHbIi MaTepual.

JInst 3aKpenyieHus: TEOPETUYECKUX 3HAHUM, MOJTYYECHHBIX Ha JIEKIUSAX, MPEIy-



CMOTPECH SKCIIPECC-OIIPOC IMOCIIC KAXKA0I0o pa3aciia JICKIIUH.

3. TPEBOBAHUA K YPOBHIO OCBOEHUA COAEP KAHUA TUC-
HUITJINHBI

[Ipouiecc u3ydeHus: AMCHMILUIMHBI HarpaBieH Ha (OPMHUPOBAHUE JIIEMEHTOB
cineayromux kommnereHnuit B coorBerctBuu ¢ ®I'OC BO u OIIOIT BO 18.03.01
«XuMHUYecKasi TEXHOJOT U 110 HAMTPABJICHUIO TOJATOTOBKH - OaKaaBpHar:

- Crioco6eH mIaHupoBaTh, TPOBOIUTH MOATOTOBKY U MTPOBEACHHUE YKCIIEPUMEH-
TOB, aHAJIM3UPOBATh, 0000IMIATh U MPEACTABIATh PE3YJIBTATHI, JCNIaTh BBIBOIBI, CO-
ctaBiATh U opopmisats oTuéthl (ITKC 3.1)

- BrmageeT HaBbIKaMHM KOMITJIEKCHOTO aHAJIM3a CTPYKTYPBI M CBOMCTB IOJIMME-
POB U MOJIMMEPHBIX KOMIIO3UIIMOHHBIX MaTtepuaiioB (ITKC 2.2)

B pesynbraTe 0cBOEHMSI AUCHUILUIMHBI O0YYarOIUICS JOKEH

3Hamyp:
-OCHOBHBIE CTaJMH U CTIEUU(PUKY POSKTUPOBAHUS NPEAIPUITUNA JJIs1 IPOU3BOICTBA
U n1epepabOTKH MOJIUMEPOB;
--OCHOBHBIE THUITbI U KOHCTPYKLUU 000PYAOBaHUS;
-IIEpCIEKTUBHBIE HAMpPaBICHHUS B OOJACTH NMPOECKTHUPOBAHUS XHMUYECKUX IPOU3-
BOJICTB U 000OpYAOBaHUS;
-CHOCO0BI PEKYNEPALMH U YTHIIN3ALUU T'a30BbIX, JKUJIKUX U TBEPIBIX OTXOJOB MPO-
M3BOJICTBA HEOPTAHMYECKUX BEILECTB;
-YCTPOMCTBO U MPUHIMUI PAOOTHI OCHOBHOI'O TEXHOJIOTHYECKOTO 000PYAOBaHUS ;

MENnb:

-IIPOBOJUTh TEXHUKO-IKOHOMHYECKOE€ 00OCHOBaHUE BBIOOpa criocoba Mpou3BO/I-
CTBa MOJIMMEPHBIX MAaTEPUAJIOB U €T0 anmapaTypHOro ohopMIICHHUS;

-BBIOUpATh KOHCTPYKIIMIO OCHOBHOTO M BCIIOMOTATEIBLHOTO OOOpYAOBAaHMS, BU
KOHCTPYKITMOHHOTO MaTepuaja ¢ y4eTOM BCeX MPEAbIBISIEMbIX K HUM TPEOOBaHUM;

-paloHaIBLHO padoTaTh C METOAMYECKON U HAYYHOU JIUTEPATYPOH;

- peanuzoBarth nocTkeHus yuyeHbix KbBI'Y B oGmactu pa3paboTku COBpEMEHHBIX
TEXHOJIOTUN TPOU3BOJICTBA U MEePepaOOTKU MOIUMEPOB MPHU BBHIMOJTHEHUH KYPCOBBIX
Y IATUIOMHBIX TPOEKTOB.

671a0entb MeTOIaMMu:

- paboThl Ha 000OpyAOBaHUHU, UMEKOIIEMCs Ha Kadeape (KadaHApbl, YKCTPYAEPHI,

MIPECCHI. .. );

-pacuéTa OCHOBHBIX y3JI0B 000pYy10BaHUS;

-COCTaBJICHUS MaTepUAJbHBIX W TEIUIOBBIX OallaHCOB XMMHUYECKHUX allllapaToB

YCTaHOBOK;

-BBIOOpA ONTUMAJILHBIX YCIIOBUM MOYYSHUS U TIEPepadOTKH TTOTUMEPOB;

- aHanm3a, CMHTEe3a, 000O0IIeHNs, apTYMEHTHPOBAHHOTO U HE MPOTUBOPEUYUBOTO

M3JI05KEHUS CBOMX BBIBOJIOB.



Ha ocHoBe copMupoBaHHBIX B MpOLIECCE OCBOCHUS JUCIMIUIMHBI YMEHUU Y
CTyJleHTa OyIyT pa3BUBATHCS CIAEAYIOIINE KOMIIETEHIUU:

npogheccuonanvHule:
-CTYJIEHT OYyJIeT TOTOB MPOBOJAUTH KAYECTBEHHBIN U KOJUYECTBEHHBIN aHAIIU3 Be-
IIECTB;
-CTYJEHT Oy/IeT CIIOCOOEH OMpEEIsTh MapaMeTpbl MaTEMAaTUYECKUX MOJIEEeH pe-
aKTOPOB IT10 IKCIIEPUMEHTAJIBHBIM JaHHBIM;
-CTyICHT OyJIeT TOTOB BHIOMpATh KOHCTPYKIIMIO OCHOBHOTO M BCIIOMOTAaTEIbHOTO
00opyioBaHUsl, BUJ KOHCTPYKIIMOHHOTO MaTepuaja ¢ y4eTOM BCeX TpeOOBaHUH,
MPEIBABISEMBIX K HUM ITPU MPOCKTUPOBAHUU

VHUBEpCalbHble:
-001IeHayYHbl€ — F'OTOBHOCTh MPUMEHATh METOJbl MATEMAaTHYECKOrO aHalIHW3a U
AKCHEPUMEHTAIILHOTO HCCIIEIOBAHUS B XUMUUECKON TEXHOJIOTHH;
-UHCTPYMEHTAJIbHbIE

® CII0OCOOHOCTh CaMOCTOSITENIBHO pad0TaTh Ha KOMITBIOTEPE;

® FOTOBHOCTh K OpPraHU3allMOHHO-YIIPABIEHYECKOW paboTe ¢ MaJIbIMU KOJIJIEK-

TUBAMU;

coyuanbHble
-TOTOBHOCTb M CLIOCOOHOCTH (POPMHUPOBATHCS U KUTh B COLMAIBHOM B3aUMO/IEH-
CTBUU: U3MEHATHCA U aJalTUPOBATHCS; BbIpaOAThIBATh CIIOCOOHOCTh K Palfo-
HaJIbHOM ¥ OTBETCTBEHHOU JUCKYCCUU U JOCTHKEHUIO COITIACUs C APYTUMU;
-BBISIBJIATb, OCMBICIIMBATh U OLIEHUBAThH MEPCIEKTUBBI CBOETO Pa3BUTHS, TPeOOBaA-
HUS U OTPaHUUYEHUS B CEMbE, TPOoQeccuu, 00IIeCTBEHHON KU3HH;
-TIPOSIBJIATH COOCTBEHHBIE JapOBaHus, pa3padaTbiBaTh U Pa3BUBaTh CBOU KU3HEH-
HBIE IUJIaHBbL.

4. COAEPKAHUME U CTPYKTYPA JMCHUIIJIMHBI (MO Y JIA)
Taonuya 1. Conep:xkanve TMCHUIIMHBI (MOTYJIs1)

(KOHTPOJIUpyeMasi KoMIleTeHIus MK-17)

NeNe | HamMmeHoBaHMe pa3je- Conepxxanue pasaesia
Ja

1. Bsenenue enu, 3amaun W crenuduka MPOSKTUPOBAHUS TIPEI-
MPUSATUNA TSI TIPOU3BOICTBA HEOPTAHUYECKHUX MPOTYK-
TOB. CBsI3b Kypca C APYTUMHU OOIICHHXKEHEPHBIMU U
CIICUMAJIbHBIMU TUCIUILIMHAMH.

2. OcHoBHbIe cTaauu mpo- | OOuias cxema opraHu3ainuu npoektupoBanus. Cocras
CKTHPOBAHHS  XMMHUe- | HCXOIHBIX JaHHBIX JUISL IPOCKTHPOBAHMSI XUMHICCKUX
00BEKTOB M 000PYAOBaHUS ISl TUMOBBIX TEXHOJOTH-
yecKux nporeccoB. OCHOBHBIE 3TAIbI U CTAJAUM MPOEK-
TUPOBAHUSI XUMHUYECKUX TMPOU3BOACTB M 00OpYyHOBa-
HUS, 110 CXEMe MPUHATON MPOEKTHBIMU OpraHU3aIusi-
Mu otpaciu. Llens, 3anaun u copepxraHue KypcoBOro u
IUIUIOMHOTO npoekTupoBaHus. CocraB pabouelt n0-
KyMEHTaIUH.

CKUX TIPOM3BOJCTB U
000py10BaHUs




TexXHOJIOTUYECKUN TIPO-
[[ecC KakK OCHOBa Ui
MIPOEKTUPOBAHUS

Bri6op crnocoba mpou3BOACTBA M TEXHOJOTMUYECKOMN
CXeMbl. ArmnmaparypHoe O(OpMIEHUE TEXHOJIOTHUYE-
CKOl cxeMbl. CXxemMa KOMIIOHOBKH OCHOBHOT'O, BCTIOMO-
raTebHOTO M MAalIMHHOTO obopynoBaHus. ['eHepanb-
HBIU TUTaH XUMHYECKOTO MTPOU3BO/JICTBA.

Knaccudukauusa xumu-
4eCKOro 000pyAOBaHUsI.
KoHCTpyKIIMOHHBIE  Ma-
TEPUAJIBI

Knaccudukarus xumudeckoro odbopynosanus. Tpedo-
BaHUs, IPEIbIBIIEMbIE K 000OPYIOBAHHUIO TIPU MPOEK-
TupoBaHUU. OCHOBHBIE (PAKTOPBHI, JEXKAIIUE B OCHOBE
BbIOOpA KOHCTPYKIUHM PEAKIIMOHHBIX allapaToB: arpe-
raTHOE COCTOSHHE pPEearupyrommx BelecTB, TeMIepa-
TYpHBII peXuM, JIaBlieHUE, TEIIOBOM 3(PQekT peak-
IIMM, UHTEHCUBHOCTb TEIUIOOOMEHA, arpeCCUBHOCTh U
B3pBIBOOINIACHOCTDH pabouell cpesibl U T.11.
Konctpykunonnsle marepuansl. Buabl KOHCTpyKIM-
OHHBIX MaTEPHAaJIOB: CTAJM U CIUIABBI, YyTYHBI U CILIa-
BbI, HEMeTaJInueckue marepuaibl. OCHOBHBIE Tpebo-
BaHUS, MPEIBIBISIEMbIE K BRIOOPY KOHCTPYKIIHOHHBIX
MaTEepUAIOB TP MPOCKTUPOBAHUN XHUMHUYECKOTO 000-
pynoBaHus. XUMHYECKasi U AJIEKTPOXUMHUUECKas KOP-
po3un. Buasl koppo3uoHHBIX paspyuieHuid. CriocoObl
3aITUTHl OT KOPPO3HUH.

Br16op u pacuer ocHOB-
HOTO ¥ BCIIOMOTAaTEeNb-
HOTO 000pYI0BaHUS

Oco0eHHOCTH KOHCTPYUPOBAHUSI M MEXaHUYECKOTO
pacyeTa anmnaparoB BbICOKOTO JaBiieHus. Pacuer anna-
paToOB KOJIOHHOTO THIA, YCTAHOBJIEHHBIX HA OTKPBITHIX
IJIONIaJKaxX, Ha BETPOBYIO Harpy3ky. KoHcTpympoBa-
HUE W pacyeT KPBIIIeK, THUII, (JIaHIeB U YIUIOTHUTE-
ner. ['mapaBnuyeckuil pacueT peakUHMOHHBIX U MacCo-
OOMEHHBIX armmapatoB. PacueT TUApaBIMYECKUX CO-
npoTuBJieHuil. BeiOop U pacder HacocoB, KOMIIPECCo-
POB, ra304yBOK U BEHTUJISATOPOB IS TPAHCIIOPTUPOB-
KM KUJKOCTEHN U Ta30B.

KoHcTpyknmmn — karanu-
TUYECKUX PpEAKTOPOB U
MaccOOOMEHHBIX  arra-
paToB B TEXHOJOTUHU TO-

JUMEPOB

KonBeprops! amst mepepaboTKu MPUPOTHOTO Ta3a, peK-
TU(UKAMOHHBIE anmnapaThl B TEXHOJOTHH IIyOOKOTO
X0JI0/[a, KOHTAKTHBIE MHOTOCTAQIWHHBIC ammapaThl B
TEXHOJOruH, abcopOephl U afcopOephl, KOJIOHHA CHUH-
TE€3a, TPAaHYJSIMOHHBIE OAlTHU B TEXHOJIOTUU TOJIHMeE-
POB, DKCTPYAEPHI, KaTaHIPHI, 000PYAOBaHUE IS JIH-
ThSI TIOJ] TABJICHUEM U T.]I..

O6opynoBanue st 00-
paboTKH, XpaHEHUs U
TPAHCIIOPTHUPOBKU  TIO-

JIMMEPHBIX MAaTEPUAIIOB

TpyOonpoBoasl. Haznauenust u tpeboBaHus, MpeabsiB-
JsieMble K TpyOOnpoBoaM ¢ 1elbio obecrieueHus: oec-
nepe0oitHO paboThl COOTBETCTBYIOIICH TEXHOJIOTHYE-
ckoil cxembl. OOOpyIOBaHWE Ui XpaHEHUs, TpaHC-
TIOPTHPOBKU U 00OpabOTKM TBEPIBIX CHIPHEBBIX MaTe-




TeJbHAasi MPOopadoTKa).

puanoB. BeiGop 1 pacyeT TpaHCIIOPTEPOB, IJIEBATOPOB,
YCTAaHOBOK ITHEBMOTpAHCIIOpTa. ANmapaTsl sl OYUCT-
KA TBEPJBIX, KUIKUX U Ta3000pa3HbIX MPOMBIIILIEH-
HBIX OTXOJIOB OpPTaHUYECKUX MPOM3BOACTB (CaMOCTOS-

8. OCHOBHBIC IIYTH COBCp- Hcnonp3oBaHue METOJIOB MOACIIMPOBAHUA XHUMHUKO-

HBIX padoT

LIEHCTBOBAHUS IIPOEKT- TCXHOJIOTHUYCCKHUX IMTPOLECCOB. HpI/IMeHeHI/Ie BBIYUCIIN-
TCJIIBHOU TCXHUKHU U 3JICMCHTOB aBTOMATH3UPOBAHHOI'O
IIPOCKTUPOBAHUS IIPKW BBIIIOJIHCHHH KYPCOBBIX M OHU-
IIJIOMHBIX IIPOCKTOB.

Tabauya 2. O6masi TpPyA0eMKOCTb JUCUMIIIMHBI COCTABJISIET

3 3avyeTHbIX equHul (108 yacos)

But paGots: TpynoeMKoOCTb, 4achl
8 cemecTtp Bcero
OO0mas TPy10eMKOCTh 108 108
KonrakTHas pabora: 50 50
Jlexuunu (JI) 20 20
[IpakTueckue 3anarus (113) 30 30
JlaGopatopusbie padbotsl (JIP)
CamocrosiTesibHast padora: 49 49
CamMoCTOSITENBHOE U3YUEHUE PA3/IEIIOB 49 49
Bux npoMe:xxyTouYHOM aTTeCTANUN 3auer 3a4eT
Tabnuuya 3. Jlekyuonnsie 3anamusn
NeNo HanmenoBanmue pa3ziesia/TemMbl Kon Haumeno-
KOMIIC- BaHHUEC OLIC-
TCHIOIUN HOYHOI'O
CpeacTBa
1 BBenenue. Llenu, 3agaun u crienuduka npoektuposa- | [TKC- 13, CP,
HUS NPEINPUATHI I MPOU3BOACTBA HEOPraHuyeckux | 3.1
poIyKToB. CBs3b Kypca ¢ APYTUMH OOIICHHKEHEP-
HBIMU U CIICHHATBHBIMU JUCITUTIITHHAMM.
2 OcHoBHbIE cTaauM NpoekTHPoBaHus xumude- | [IKC- 13, CP,
CKHUX NPOU3BOJACTB M 000PYA0BAHMS 3.1

OOmas cxema OpraHu3aluy MPOEKTUPOBAHMSL.
UCXOJHBIX JAHHBIX JJIS MPOEKTUPOBAHUS XMMHYECKHX
3 U O00OpYAOBaHMS I THUIIOBBIX TEXHOJOTMYECKUX




bB. OCHOBHBIE 3Tambl M CTAJUU TPOCKTUPOBAHUS
KUX TTPOU3BOJCTB U 000PYIOBAHUS, TTO CXEME MPUHATON
hIMU OpraHuzanusMu otpaciu. Llens, 3amaun
HUE KYpCOBOTO U JUIJIOMHOTO MPOCKTUPOBAHMS.
)yaboueil TOKyMEHTAaIUU.

TexHoJIOrMYeCKUi MPoLecc KaK 0CHOBA /sl IPOeK-
THPOBAHUA

Br16op crocoba mpou3BOACTBA U TEXHOJIOTHYE-
CKOHM cXeMbl. AmmapaTypHoe opopMIIeHHE TEXHOIOTH-
yeckoi cxembl. CxemMa KOMIIOHOBKHM OCHOBHOTO, BCIIO-
MOTaTeIbHOTO M MAIIMHHOTO o0OopyaoBanus. ['eHe-
PaJbHBIN IJIaH XUMUYECKOTO IPOU3BOJCTBA.

Kanaccupukanusi XuMU4€ecKOro 000py10BaHusl.
KoHcTpykninoHHbIe MaTepHAJIbI

Knaccudukanus XuMu4yeckoro o00pyI0BaHUA.
TpeOGoBaHus, npeabsBIsieMble K 00OPYIOBaHHUIO TPH
npoekTupoBaHuu. OCHOBHbIE (DAKTOPHI, JIEKAIIUE B
OCHOBE BbIOOpa KOHCTPYKLMHU PEaKIMOHHBIX ammapa-
TOB: arperaTHOE€ COCTOSHHUE PEarupyrolux BELIECTB,
TEMIEPATypPHBIM PEXUM, JaBlIE€HUE, TEIJIOBOU 3(hPeKT
peakiuy, WHTEHCUBHOCTh TEIUIOOOMEHA, arpeccuB-
HOCTb U B3pBIBOOIIACHOCTH pabouelt cpeibl U T.11.

Bbi0op M pacyer OCHOBHOIO W BCIIOMOIaTeJIbHOIO
o0opynoBaHusl

OcoOeHHOCTH KOHCTPYHPOBAaHUS U MEXaHUYECKOTO
pacuera anmapaToB BBICOKOIO AaBiieHus. Pacuer amma-
pPaTOB KOJIOHHOTO THIIA, YCTAHOBJIEHHBIX HAa OTKPBITBIX
IUIOIIAIKaX, Ha BETPOBYIO Harpysky. KoHcTpymposa-
HUE U pacueT KpbILIEK, AHULI, (pJIaHIEB U YIJIOTHUTE-
nen. ['mapaBandecknil pacyeT peakuMOHHBIX U MacCo-
oOMEHHBIX amnmaparoB. Pacuer ruapaBIdyYecKHX CO-
MpOTHUBJICHUA. BBIOOp U pacueTr HacOCOB, KOMIPECCO-
POB, Ta301yBOK W BEHTWJIATOPOB JJII TPAHCIIOPTUPOB-
KU JKUJKOCTEH U Ta30B

KoHCcTpyKIIMM KATAJIUTHYECKHX PEaKTOPOB M Mac-
COOOMEHHBIX ANNAPATOB B TEXHOJIOIMH HEOPraHH-
YeCKHMX BellecTB

KouBeprops! 1151 nepepaboTKu NpUPOJHOTO Ta-
3a, peKTU(UKALMOHHBIE anmnapaTbl B TEXHOJIOTUU TIIy-
OOKOro X0110/1a, KOHTAaKTHbIE MHOT'OCTaJUHHbIE arma-

ITKC-
3.1
[IKC2.2

[IKC-
3.1

[IKC2.2

[IKC-
3.1
[IKC2.2

113, CP,

J13, CP,
KP

113, CP,
PK

A3, CP,
PK



paThl B TEXHOJIOTUW a30THOM M CEPHON KHUCIOTHI, ab-
copOepsl U ajcopOepsl, KOJIOHHA CHHTE3a KapOaMuna,
TPaHYJSIITUOHHBIC OAITHA B TEXHOJOTUHA MUHEPATHHBIX
yIa00peHui, 00)KUTaTeIIbHBIEC TICYH.

7 | OoopynoBanue 1yt 00padoTKH, Xpanenus u tpanc- [IKC- 13, CP,
NMOPTHPOBKHU HEOPTAaHUYECKHUX BellleCTB 3.1 PK
TpybonpoBoasl. Hasnauenuss u TpeboBanus,  [1KC2.2
NpenbsBIsEMbIe K TPyOOINpPOBOJaM C LEibi0 obecrie-
yeHus OecriepeOOWHON pabOThl  COOTBETCTBYIOIICH
TeXHOJOornuuecko cxembl. OOOpyOBaHUE AJisI XpaHe-
HUS, TPAHCIIOPTHUPOBKH U 00PaOOTKH TBEPJBIX CHIPHE-
BBIX MaTepHayioB. BBIOOp M pacdeTr TpaHCHOPTEPOB,
AJIEBATOPOB, YCTAHOBOK IMHEBMOTpAHCIOpTa. Arapa-
THI JUISI OYMCTKU TBEPJbIX, KUJIKUX U Ta3000pa3HbIX
IIPOMBIIICHHBIX OTXOJ0B OPTaHUYECKUX MPOU3BOJICTB

(camocTtosiTenpHas TPOPAOOTKA).

8 | OCHOBHbBIE MyTH COBEPIIEHCTBOBAHUS MpPoeKkTHBIX | [IKC- 13, CP,
pabot 3.1 PK
Hcnonb3oBanue meTonoB MoxaenupoBanus xu- | [TKC2.2

MUKO-TE€XHOJIOTUYECKUX TpoiieccoB. [IpumeHeHmne Bbl-
YUCJIUTEIbHON TEXHUKU U DJIEMEHTOB aBTOMATHU3UPO-
BAHHOT'O NMPOEKTUPOBAHUS NP BHITTOJIHEHUH KYPCOBBIX

1 JUTUIOMHBIX TTPOCKTOB.

Taonuya 4. Ilpakmuueckue 3anamus (cemunapcKue 3aHAMUR)

(konTpoOSHpyemast komnerenuus [1KC-3.1
[IKC2.2)

Coaepkanue NPaAKTUYECKOT0 3aHATHUS

Cemunap o Teme: « OCHOBHBIE CTaIUU TPOCKTUPOBAHUSA XUMHUUCCKHUX TPOU3BOJCTB U
000py10BaHUS»

Cemunap no teme: «TexXHOJIOrM4ecKuil mporecc Kak OCHOBA J1JI POESKTUPOBAHUSD)

Kontponsnbiiit TecT nmo teme: «Knaccudukarus xumuyeckoro odopyaoBanus. KoH-
CTPYKIIMOHHBIE MaTepUaJIbI»

Cemunap no teme: «Koppo3us MeramuioB U cruiaBoB. CHocoObl 3alIUTBI OT KOPPO-
UM

Br160p 1 pacueTr 0OCHOBHOTO U BCIIOMOTaTEILHOTO 000PY/I0BAHUS

Teopernyueckne OCHOBBI SKCTPY3UU. TUTIBI SKCTPYACPOB U MIPUHITUI X PAOOTHI.
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Pacuer kpsiiiek, AHuII, QJIaHIEB U YITIOTHUTEIEH

TexXHONMOTUYECKHI pacyeT OCHOBHOM U BCIIOMOTaTEIbHOW anmnaparypbl

['uapaBnuyeckue pacyeTsl 000py10BaHUS HEOPTaHUYECKUX BELIECTB

Taoauya 5. J1abopaTopHbie padoThI
(He npedycmompensvl yueOHbIM NIAHOM)

Tabauya 6. CamocTosiTEIbHOE U3YYEeHHE Pa3/1eJ10B JUCHUIIJINHbBI

(konTposTMpyemas komnerenuust [1IKC-3.1
[1IKC2.2)

BOHpOCbI, BBIHOCUMbIC€ HA CAMOCTOATEC/ILHOC M3YUCHHE

pa60Ta Hall JCKOWMOHHBIM MAaTCpHUaJIOM

W

IIOATOTOBKA K IIPAKTUYCCKUM 3aHATUAM

CaMOCTOSITeNIbHAS MPOPA0OTKA TEM:

— POJIb ¥ MECTO MPOCKTUPOBAHUS B €IMHOM IIUKJIE CO3/IaHUS M BHEPCHUS
HOBBIX TEXHOJIOTHU;

— OCHOBHBIE KOMIIOHOBOYHBIC PEUICHUS MO Pa3MEIICHUIO 3JIaHUUA U CO-
OpPYKECHUU;

— KOMIIOHOBKA IIPOM3BOICTBEHHBIX TTOMEIIICHHIA,

- obopynoBanue ajist 00pabOTKU TBEPABIX MAaTEPUAJIOB

WHJIUBUAYAJIbHOE JOMaIllHEe 3aJaHue Mo TeMe: «YpaBHEHUsI MaTepUallb-
HOro OajaHca TEXHOJIOTUYECKOTO MPOIIECCa

WHIMBHIyaJIbHOE JIOMAIITHEE 3a1aHue 10 TeMe: « TerIoBoi pacueT OCHOB-
HOTO 000PYOBaHUS

IIOATOTOBKA K 9K3aMCHY I10 JHUCHHUIIJIMHC

5. OHEHOYHBIE MATEPHUAJIBI JJISA TEKYIIEI'O U PYBEKHOI'O KOH-
TPOJISI YCIIEBAEMOCTHA U TPOMEKYTOYHOM ATTECTAIIUA

5.1. 3aoanusa ona mexkyuiezo KOHmpons

Bonpocs!l i npoBeleHHs1 KOJUIOKBHYMOB (KOHTPOJIHMpYeMas KOMIIETCHIHsA
[TIKC-3.1 ; I[IKC2.2)

1. Beenenwne. llenun, 3amaun u crnenuduka TPOCSKTUPOBAHUS TPEATPUITHA IS

IPOM3BOJICTBA HEOPraHMUECKUX MPOAYKTOB. CBs3b Kypca ¢ APYrUMHU OOILEHH-
YKEHEPHBIMHU U CIIEIIUATIbHBIMU JUCHUAIUIMHAMMU.

2. OCHOBHBIE CTaJUHU MPOCKTUPOBAHMS XUMHUYECKUX TTPOU3BOJICTB U 000pyI0Ba-
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3. O6mas cxemMa opraHu3anuu NpoekTupoBaHua. CocTaB UCXOAHBIX JTAHHBIX IS
MPOECKTUPOBAHUSI XUMUYECKUX OOBEKTOB M OOOPYIOBAHUS JUIsl TUIIOBBIX TEX-
HOJIOTUYECKUX MPOLECCOB.

4. OCHOBHBIE 3Tamlbl U CTaJAUU TMPOCKTUPOBAHUS XUMUYECKUX IPOU3BOJICTB U
000py0OBaHUs, TIO CXEME MPUHITONU MPOSKTHBIMHU OPTaHU3AIUSIMU OTPACIH.

5. Lenp, 3a7a4u U COAEP)KAHUE KypPCOBOTO U AUIIJIOMHOTO npoekTupoBanusd. Co-
cTaB paboYeil TOKyMEHTaIUH.

6. TexHonormyeckuii mporecc Kak OCHOBA JJIs1 TPOEKTUPOBAHMS

7. Bpibop cmoco0a MpOW3BOACTBA U TEXHOJIOTMYECKOM CXEMbl. AmmapaTypHoOe
oopmileHHEe TEXHOIOTUYECKON CXEMBI.

8. CxemMa KOMITOHOBKH OCHOBHOTI'O, BCIIOMOTAaTEIbHOTO M MAIIWHHOIO 000pYJ0-
BaHMA. | eHEpAIBbHBIN IUIaH XUMUYECKOTO POU3BOJICTBA.

9. Knaccuduxanus xumuaeckoro ooopyaoBanusi. KOHCTpYKIIMOHHbIE MaTEepHAIIbI

10.Knaccudukarus XuMuueckoro o00opy10BaHusl.

11.TpeGoBanus, npeabsaBiIsieMble K O00OpYIOBaHUIO NpHU MpoeKTHupoBaHUH. Oc-
HOBHBIE (DAKTOpBI, JIEXKAIIUE B OCHOBE BHIOOpPA KOHCTPYKLUMHU PEaKLHOHHBIX
anmnaparoB: arperaTHOE€ COCTOSHHE PEarupyrollnX BEIIECTB, TEMIIEPATypPHBIH
peXUM, JaBl€HUE, TEIIOBON 3((EKT peakuu, UHTEHCUBHOCTh TEIII0O0OMEHa,
arpecCUBHOCTb U B3PBIBOOMACHOCTH paboyeil cpebl U T.11.

12.KoHCTpyKIMOHHBIE MAaTepHaNIbl. BBl KOHCTPYKIIMOHHBIX MAaTEPUAJIOB: CTaIU
Y CIUIABBI, YYyT'YHBI U CIUIABBI, HEMETAJUIMYECKAE MaTEPHUAIIBI.

13.0OcHOBHBIE TpeOOBaHUs, NMPEABSIBISEMbIE K BIOOPY KOHCTPYKLIIMOHHBIX MaTe-
pUANIOB MPU NPOECKTUPOBAHUM XUMHUYECKOTO OOOPYIOBaHUA. XUMHUYECKas U
ANEKTPOXUMHUYECKAS KOPPO3UU.

14.Buasl KOPpO3UOHHBIX pa3pylieHnid. CriocoObl 3alUTH OT KOPPO3HH.

15.Bw100p 1 pacyeT OCHOBHOTO M BCIIOMOTATEIHLHOTO 000pYA0BaHUS

16.0co0eHHOCTH KOHCTPYMPOBAHUSA U MEXaHMYECKOIr0 pacueTa amnmnapaToB BbICO-
KOT'O JJaBJICHUSI.

17.Pacuer anmapaToB KOJIOHHOT'O THIIA, YCTAHOBJICHHBIX HAa OTKPBITHIX IJIOIIAJI-
KaX, Ha BETPOBYIO Harpy3Ky. KoHCTpyHpoBaHME W pacueT KpbIIIEK, AHMIIL,
(1aHLIeB U YIIJIOTHUTENEH.

18.I'mapaBnuyueckuii pacueT peakIMOHHBIX U MAaCCOOOMEHHBIX amnmapaToB. Pacuer
TUJPABINYECKUX COMPOTUBIEHUU. BrIOOp M pacuer HacOCOB, KOMIIPECCOPOB,
ra3olyBOK 1 BEHTUJISATOPOB JJIsI TPAHCTIOPTUPOBKH KUAKOCTEN U Ta30B

19.KoHCTpyKIIMM KaTaTUTHYECKUX PEAKTOPOB M MAacCOOOMEHHBIX amnmnapaToB B
TE€XHOJIOTUHA HEOPTraHUYECKUX BEIIECTB

20.KonBepTopsl Juisi iepepabOTKH MPUPOJHOTO Tra3a, peKTU(PUKAIMOHHBIEC ara-
paThl B TEXHOJIOTHH TIIyOOKOr0 X0JI0/1a, KOHTaKTHbIE MHOTOCTaJUIHbIEC amma-
paTbl B TEXHOJIOTUHM a30THOM U CEPHOM KHUCITIOThI, abcopOepbl U aacopOepsl, KO-
JIOHHA CHHTe3a Kapbamuja, TpaHyJISIUOHHbIE OalTHHM B TEXHOJIOTUHW MHUHE-
pPaNBbHBIX YI0OpEeHU, 00KUTATEIIbHBIC TICYH.

21.060opynoBanue 1jsi oOpabOTKHM, XpaHEHUS W TPAHCIOPTUPOBKU HEOPTaHHUYE-
CKMX BEILIECTB
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22.Tpy6onpoBoabl. HazHauenust u TpeOoBaHUs, IpEeaAbsIBIsieMble K TPyOOIpPOBO-
JlaM C 1eNblo obecrieueHus: 6ecrnepeOoiHoM paboThl COOTBETCTBYIOMICH TEXHO-
JIOTHYECKOM CXEMBI.

23.0060pynoBaHue i XpaHEHUS, TPAHCIIOPTUPOBKU M 0OpaOOTKU TBEPABIX ChI-
PBEBBIX MaTEPUAJIOB.

24.Bp100p U pacyeT TPaHCIOPTEPOB, AJIEBATOPOB, YCTAHOBOK ITHEBMOTPAHCIIOPTA.
Ammapatsl AJI1 OYUCTKH TBEPABIX, KUAKAX W Ta3000pa3HBIX MPOMBITUICHHBIX
OTXO0JI0B HEOPraHWYECKHUX ITPOU3BOJCTB (CaMOCTOSITENbHAS IPOPAOOTKA).

25.0OCHOBHBIE ITyTH COBEPLIEHCTBOBAHUS MMPOEKTHBIX paboT

26./cnionp30BaHuE METOJI0OB MOJICTUPOBAHUS XUMHUKO-TEXHOJIOTUYECKUX MPOIeC-
COB.

27.1lpumMeHEeHNE BBIYMCIUTENBHON TEXHUKH U 3JIEMEHTOB aBTOMATH3UPOBAHHOIO
MIPOCKTUPOBAHMS TP BBITIOJIHEHUU KYPCOBBIX M IUTUIOMHBIX IIPOCKTOB.

TecTroBbIe 3agaHud. [{0JIHEBIN IEPEUEHD MECMOEHIX 3A0AHUIL NPEOCMAB1eH 6
DQOUHC —

Ilepeyenb BompocoB Ha 3a4eT (KOHTpoJMpyemasi komnerenuus [1KC-3.1
[IKC2.2)

1. Beenenue. Llenu, 3amaun u cneur@puka MPOSKTUPOBAHUS MPEAIPHUITHI s
MIPOU3BOJICTBA XMMUYECKHX MPOAYKTOB. CBSA3b Kypca C IPYrUMU OOILIEHHMkE-
HEPHBIMH U CIIEHUATIbHBIMU JUCLUILIMHAMH.

2. OCHOBHBbIE CTaUU MPOECKTUPOBAHMS XUMHUYECKUX MPOU3BOJACTB U 000pYI0Ba-
HUS

3. OOmas cxeMa opranusanuu npoekTupoBaHus. CocTaB UCXOAHBIX JTAHHBIX JJIS
IPOEKTUPOBAHUSA XMUMHUYECKUX OOBEKTOB U OOOpPYHOBaHUS JJIsl TUIIOBBIX TEX-
HOJIOTMYECKHUX MTPOLIECCOB.

4. OCHOBHBIE 3Tallbl U CTAJAUHM NPOECKTHUPOBAHHUS XMMHUYECKUX IPOU3BOJACTB U
000py10BaHus, 10 CXeME NPUHATOMN MPOEKTHBIMU OPraHU3ALMSIMU OTPACIIH.

5. Ienb, 33724 U COAEPKAHUE KYyPCOBOIO M JUIIJIOMHOIO IpoeKkThupoBaHus. Co-
CTaB pabodeil TOKyMEHTAIIUH.

6. TexHOJOrMYeCKuil MpoLecc Kak OCHOBA JJIs POEKTUPOBAHUSA

7. Bp1ibop croco0a MpOU3BOACTBA U TEXHOJIOIMYECKOM CXeMbl. AmmnapaTypHoe
oopMIIEHHE TEXHOIOTUYECKON CXEMBI.

8. CxemMa KOMIIOHOBKHM OCHOBHOT'O, BCIIOMOTAaTEIbHOTO M MAIIMHHOTO 000pYJ0-
BaHUs. [ eHepanbHbIN TUIAaH XUMUYECKOT0 ITPOU3BOJICTBA.

9. Knaccuduxanus xumuaeckoro o0opyaoBaHusi. KOHCTpyKIIMOHHbIE MaTEpHaIIbI

10.Knmaccudukaimsi XuMU4ecKoro 000py10BaHuUs.

11.TpebGoBanusi, mpeabsBiIsieMble K OOOpPYAOBaHHIO TPHU TpoeKkThupoBaHuu. Oc-
HOBHBIE (DAKTOpBI, JIeXkKAIIUe B OCHOBE BHIOOpPA KOHCTPYKLUMHU PEaKLHOHHBIX
anmnaparoB: arperaTHOE COCTOSIHHUE pPEardupyrollyX BEIIECTB, TEMIEPATYPHbIN
pEeXHM, JaBlieHHE, TEIUIOBOM A((EKT peakiuu, HHTEHCUBHOCTh TEIUIO0OOMEHa,
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arpecCMBHOCTD U B3PBIBOOMACHOCTh pabouel cpeibl U T.I1.

12.KoHCTpyKIIMOHHBIE MaTepualbl. Buabl KOHCTPYKIIMOHHBIX MaTEPUAJIOB: CTaU
U CIUIaBbl, YYyT'YHBI U CIUIaBbl, HEMETAJUTMUYECKUE MaTEpHUAIIbI.

13.0OcHoBHBIE TpeOOBaHUS, MPEABSIBISEMbIE K BHIOOPY KOHCTPYKIIMOHHBIX MaTe-
pHUAJIOB MPU MPOCKTUPOBAHUM XUMHUYECKOTO 000pYyI0BaHHA. XUMHYECKas U
AIEKTPOXUMHUYECKAsE KOPPO3UHU.

14.Bunbl KOPpO3UOHHBIX pa3pyiieHui. CrocoObl 3aIUTHI OT KOPPO3HH.

15.Bb160p 1 pacueT OCHOBHOTO M BCIIOMOTATENIbHOTO 000PYT0BaHUS

16.0co0eHHOCTH KOHCTPYHMPOBAHUSA U MEXaHHMYECKOTO pacueTa amnmapaToB BBICO-
KOT'O JTaBJICHUS.

17.PacdeT anmapatoB KOJIOHHOT'O THWIIA, YCTAHOBJICHHBIX HA OTKPBITHIX IJIOMIAM-
Kax, Ha BETpPOBYIO0 Harpy3ky. KoHcCTpyupoBaHue U pacueT KpBIIIEK, JHUII,
GbraHIEeB U YITIOTHUTEIIEH.

18.I'mapaBnuyueckuil pacuer peakIMOHHBIX U MAaCCOOOMEHHBIX amnmnapaToB. Pacuer
TUJIPaBIMYECKUX CONPOTUBICHUNH. BpIOOp M pacdyeT HacocoB, KOMIIPECCOPOB,
ra30lyBOK M BEHTUJISITOPOB JUIsl TPAHCIIOPTUPOBKHU KHUJIKOCTEH U ra30B

19.KOHCTpyKIIMM KaTaJUTHYECKUX PEAKTOPOB M MacCOOOMEHHBIX allapaToB B
TEXHOJIOI'MH HEOPTraHUYECKUX BEIIECTB

20.KouBepTops! a1 nepepabOTKU NPUPOIHOrO ra3a, peKTU(PUKALWOHHBIE ama-
paThl B TEXHOJIOTUU TIIyOOKOTO XOJI0/1a, KOHTAKTHbIE MHOTOCTaJUIHBIC arla-
paThl B TEXHOJOTHH a30THOW M CEPHOM KHUCIOTHI, a0copOephl U aicopOephl, KO-
JIOHHA CHHTe3a KapOaMuJa, T'paHyJSIUOHHbIE OallHU B TEXHOJIOTMM MHUHE-
paNbHBIX YIOOpEHU, 00KUTATEIbHBIE TIEUH.

21.000opynoBanue st 0OpabOTKH, XpaHEHUs U TPAHCIOPTHPOBKH HEOpPraHHYe-
CKUX BEIIECTB

22.Tpy6ompoBoabsl. HazHauenust u TpeOGoBaHUsI, IPEABSIBISIEMbIE K TPYyOOIIPOBO-
JlaM C TeNbio obecrieueHus: 6ecrepeOOHOM padOThl COOTBETCTBYIOMICH TEXHO-
JIOTUYECKOMN CXEMBI.

23.0060pynoBanue JUisl XpaHEHUs, TPAHCIIOPTUPOBKA M 00OpabOTKH TBEPABIX ChI-
PBEBBIX MaTEpPUAIOB.

24.Bb100op 1 pacueT TpaHCHOPTEPOB, IEBATOPOB, YCTAHOBOK IMHEBMOTPAHCIIOPTA.
Ammapatsl JAJi1 OYUCTKH TBEPABIX, )KHIKUX U Ta3000pa3HBIX MPOMBIIICHHBIX
OTXO0JIOB HEOPraHWYECKHUX MTPOU3BOCTB (CaMOCTOSITENbHAS TPOPAOOTKA).

25.0OCHOBHBIE ITyTH COBEPILIEHCTBOBAHMSI MPOEKTHBIX padoT

26.Mcnionb30BaHUE METOJIOB MOJCIUPOBAHUS XUMHUKO-TEXHOJIOTUYECKUX MPOLEC-
COB.

27.IlpumMeHeHHe BBIUMCIUTEILHOW TEXHUKH M AJIEMEHTOB aBTOMATH3WPOBAHHOTO

POCKTUPOBAHMS IIPU BBINIOJIHCHUM KYPCOBBIX M JUIIJIOMHBIX IIPOCKTOB.
6. METOAUWYECKHUE MATEPHAJIBI, ONPEJIEAIOIIME ITPOUHEYPbl OHEHUBA-
HUSA 3HAHU, YMEHU, HABBIKOB U (UJIN) ONBITA JEATEJLHOCTH

Tabnuya 7. Pe3ynbmamol 0c80eHUs Y4eOHOU OUCYUNTUHDBL, NOONeNCALyUe NPOBepKe
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PesynbpTaThl 00yue- OcHOBHBIE MMOKa3aTEIN OLIEHKH Pe3yJIbTaTOB Bung! orie-
HUS (KOMIIETEHIINH ) o0yueHus HOYHOTO

Marepuaia
IIKC-3.1 3Hanue MeTodoB  onTtuMmuzanuv — XuMmuko- | K, T
[IKC2.2 TEXHOJIOTUYECKUX IIPOLECCOB C MPUMEHEHUEM

IMIUPUYECKUX W/MIN (PUIUKO-XUMUYECKUX MO-
Jiesield; OCHOBHBIX MPHUHIMIIOB OPTaHU3alUN XH-
MHUYECKOTO IMPOU3BOJCTBA, ET0 HEPAPXUUYECKOU
CTPYKTYpBI, METOJbI OLEHKU 3PPEKTUBHOCTH
MPOU3BOJICTBA; 3aKOHOMEPHOCTEH XHMHYECKUX
IIPOLIECCOB;

aBTOMATUYECKOTO YIPABICHUSA B XHUMHUYECKOU
MPOMBINIJICHHOCTH; METOJIOB U CPEJICTB JUATrHO-
CTHKU Y KOHTPOJSI OCHOBHBIX TEXHOJIOTUYECKUX
apaMeTpos;

YMeHHe paccUMTHIBaTh apaMeTpbl U BHIOMPATH
anmapatypy  AJii  KOHKPETHOIO  XHUMHKO-
TEXHOJOIMYECKOIr0 MpOoLEecca; pacCUUThIBATh OC-
HOBHBIE XapaKTEPUCTUKN XUMHUYECKOTO MpoLec-
ca, BBIOMpATh PallMOHATIBHYIO CXEMY IPOU3BO/I-
CTBa 33JJaHHOTO IIPOAYKTA, OLICHUBATh  TEX-
HOJIOTUYECKYI0 3((PEKTUBHOCTH MPOU3BOJCTBA;
MPOM3BOJUTH BHIOOpP THIA PEAKTOpa M MPOU3BO-
JUTH pacueT TeXHOJOTHYECKUX MapaMeTpoB IS
3aJJaHHOTO IPOLIECCa;

Baanenue npuemamu NEMCTBUM B aBapUMHBIX U
YpE3BBIYAMHBIX CUTYAlUAX, OKa3aHWS IEPBOMI
NOMOUIM MOCTpa/aBlIuM; METOAAMM OIlpenese-
HUSl ONTUMAJIbHBIX U PallMOHAJIBHBIX TEXHOJIOTHU-
YECKUX PEKUMOB pabOTHl 00OPYIOBAHUS; METO-
JaMH MaTeMaTH4YeCKOW CTAaTUCTUKU JJsi oOpa-
OOTKHM pe3yJbTaTOB AaKTHUBHBIX M IACCHUBHBIX
HKCIIEPUMEHTOB, MaKeTaMH NPUKIATHBIX TPO-
rpaMm VISt MOJICTUPOBAHUS XUMHKO-
TEXHOJIOTUYECKHUX MPOLIECCOB; METOJAMH aHa-
mu3a 3pPeKTUBHOCTU PabOThl XUMUYECKHUX TMPO-
M3BOJICTB; METOJAMM pacuera M aHaius3a Ipo-
[IECCOB B XHUMHYECKHX pPEaKTOpax, METOIdaMH
yIPaBICHUSI XUMUKO-TEXHOJIOTUYECKUMHU CHCTE-
MaMU W METOJlaMU PETYJIHpPOBAHUS XUMHUKO-
TEXHOJIOTMUECKUX MPOIIECCOB
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4. Cytarun, B.M. OOmas xumMudeckasi TEXHOJIOTHS MOJTUMEPOB [DIIEKTPOHHBIN pe-
cype] : yuebHoe mocooue / B.M. Cyrarun, A.A. JIankoB. — DJIEKTPOH. JaH. —
Cankr-llerepoypr : Jlawe, 2019. — 208 c¢. — Pexum pgocrymna:
https://e.lanbook.com/book/112048

5. I'puropeeB, E.M. IlpakTukym 1mo oOmIed XUMHUYECKON TEXHOJIOTMH IOJIUMEPOB:
yacTh 1 [DnexTpoHHbIN pecypc] : yuedHoe nocobue / E.W. I'puropses, E.H. Uepezo-
Ba, C.P. EropoBa. — OnekrpoH. nan. — Kazanp : KHUTY, 2011. — 136 c. — Pexum
noctymna: https://e.lanbook.com/book/73371.

6. Ycauena, T.C. O0miasgs XuMU4eCcKasi TEXHOJIOTHS MOJUMEPOB [DIEKTPOHHBIN pe-
cypce] : yueoHoe nocodue / T.C. YcaueBa. — DnekTpoH. nadH. — Mpanoso : UI'XTY,
2012. — 238 ¢. — Pexxum goctyma: https://e.lanbook.com/book/4535.

7. Ky3nenoa, O.H. O6mras xuMudeckass TEXHOJIOTHS TIOJIUMEPOB [ DJIEKTPOHHBIN pe-
cypce] : yaebnoe nocooue / O.H. Kysnemnona, C.}0. Codpruna. — DneKTpoH. gaH. —
Kazanp : KHHUTY, 2010 — 138 c¢. — Pexum  Jocryma:
https://e.lanbook.com/book/13298

7.2. lonoJiHUTEILHAS JIUTEPATYpa:
1. Cagenwsinos, B. I1. O6mas xumudeckas texnosnorus noaumepon / B. I1. Cage-
JIbIHOB. — M.: Axanemknura, 2007. — 336 ¢

2. Kpspkanosckwuii, B. K. TexHonmoruueckue cBoOMCTBa MOJMMEPHBIX MaTepraoB /
B. K. Kpeikanosckuit [u ap.]. — CII0.: IIpodeccus, 2007. — 240 c.: ui.

3. Kpeokanosckuii, B. K. IIpon3BoacTBo uznenuii U3 NOJMMEPHBIX MATEPUATIOB:
yue6. mocooue / B. K. Kpeikanockuit [u ap.]. — CII06.: Ilpodeccus, 2004. — 464 c.:
WIIL.

4. Makapos, B. I'. [Ipombinnenssie TepmoriacTel: cripaBounuk / B. I'. Maxkapos,

B. K. KonrenapmycoB. — M.: AHO «M3gatenscTtBO «Xumusy, «M3maTenbcTBo
«Komoccey, 2003. — 208 c.: n.
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3.

[Taxapenko, B. A. Ilmactmaccel B ctpoutennsctBe / B. A. Ilaxapenko, B. B.

[Taxapenko, P. A. SIxosnesa — CII6.: [Ipodeccus, 2010. — 350 c.: w.

6.

10.

1.

12.

13.

14.

15.

16.

17.

Yumnoyou, 1. A. Ilomumepnsie TpyOsl u TpyOompoBoasl. CrpaBounuk /. A.
Yunnoy6wu, P. Jomx Byncon, P. Cysepmana; nep ¢ anria. noj pea. B.B. Kospu-
ru. — CII6.: HHOII «IIpodeccus», 2010. — 488 c.: ui., Tadi., cX.

[ToroBa, I'. C. Aranmu3 nonuMepusainonubix miactmacc / I'. C. Tlomosa [u np.].
— JI.: Xumnsa, 1988. — 304 c.: uin. HukonaeB A.D. TexHOIOrHs MIacTHYECKUX
Macc. — JI. «Xumusy, - 1977, 368 c.

Munpanun C.C. TexHonorus npou3BOACTBa MOJUMEPOB U IIACTUUECKUX Macc Ha
nx ocHoBe. — JI. «Xumusa» - 1973, 352c.

Texnonmoruss minactuueckux Mmacc. Ilox pea. B.B.Kopmaka. — M. «Xumusy,
1985, 606¢.

HuxkonaeB A.®. CHHTETHYECKHUE MOTUMEPHI U TNIACTUYECKUE MACChl HA UX OCHO-
Be. — M. JI. «Xumusi», 1966r.

CnopaBoyHHK MO MUIacTHYeCKuM maccam. U3, 2-e mep. gom. T.1 mox pex. B.M.
KaraeBa u 1p. — M. «Xumusa», 1978, 568c.

Kannenscon MLIO., banaesa I'.A. IInactuueckne maccel, CBOMCTBA U MIPUMEHE-
Hue. CripaBo4HMK U31. 3-¢, nepepad. — JI. «Xumus», 1978, 384c.

Kannenscon M.1O., bamaesa I'.A. Ilonumepnsie matepuansl: CripaBouHuk. — JI.:
xumust, 1985, - 448c.

bpaupsixun E.A., lllyneruna 3.C. TexHOMOrUs MIaCTUYECKUX MacC (sl TEXHU-
kyMmoB) JI.: Xumus, 1982, 328c.

BroprnuHoe ucnonb3oBaHUE MOJMMEPHBIX MaTepuanoB. — M.: Xumus. 1985,
192c.

Kayuyk u pesuna. Hayka u texnonorus / mon pen. Jx. Mapka, b. Opmana, @.
Oiipuua; niep. ¢ anri. noxa ped. A. A. bepnuna, 0. JI. Mopo3osa. — Jlonronpya-
el . Marennekt, 2011.

TexHosorus nepepabOTKHU MIACTUYECKUX Macc. YueOHoe nocodue. // lleBepas-
e O.H., Unbuna N.A. N30-B0 MOCKOBCKOT0O rocynapcTBeHHOTro yH-Ta, 2006.
(www.knigafund.ru).

18.ITepepabotka mactmacc. //IlBapi O., D6ement @.B., [lep. ¢ nHemenkoro. CII6:

N3n. Tlpodeccus, 2008, -315 c.

7.3 Ilepuoanyeckue u3aaHus

Kypnan «Ilmactuueckne macco»
JKypHan «BbICOKOMONEKYISIPHBIE COETUHEHUS
Kypnan «XumMnudeckast IpOMBILIJIEHHOCTb CETOAHSD)

7.4. NuTepHeT-pecypcehl
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Kypnan «Ilnactuueckue maccel» — http://www.barvinsky.ru/journal/
CrpoutenbHble MaTepuaisl — http://www.rifsm.ru/

[Tomumepnbie Matepuaisl http://www.polymerbranch.com/magazine/archive.html
XuMudeckas IpOMBIIIJIEHHOCTD — http://www.chemprom.org/

Poccuiickuii xumuaeckuit xxypHai —http://www.chem.msu.su/rus/jvho/

Polymer —http://www.sciencedirect.com/science/journal/00323861
MexayHapoHbIi cenuanu3npoBanHblid xKypHai "[lomumepsi-Jlenpru —

http://www.polymers-money.com/

[Tomumepnbie Matepuains! — http://www.polymerbranch.com/
Kypnan WEB — aapec EBpasniicknii XMUMHUYECKUN PBIHOK —

http://www.chemmarket.info/

http://plastmassy.narod.ru/index51.htm
Injection Molding Magazine — http://www.immnet.com/
http://www.immnet.com/ — http://www .kunststoffe.de/
Modern Plastics — http://www.modplas.com/
Plastics Engineers — http://www.4spe.org/
Plastverarbeiter — http://www.plastverarbeiter.de/.
8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHHUITJINHbI

MatepuaibHO-TEXHHUECKOE OOecriedeHre NUCIUILIMHBI (TEXHUYECKUE CPEeNICTBa, Jia-
OopaTtopHOe 000PYIOBAHKE U JIP.) MPEACTABICHO B BUJIC TAOIUIIbI

No
o/

HanmenoBaHue (KOMIBIOTEPHBIEC KIACChI, yd4e€OHBIE JJabopaTopun, 000pya0-
BaHUE)

1

VYyeOHble ayTUTOPUU JIsl TPOBEACHUS JICKIIMOHHBIX 3aHATHM

2

WNHTepakTUBHBINA KJ1acC, OCHAIICHHBIM 000py0BaHUEM: CTeHIaMH, HH(OpMa-
[IUOHHO-U3MEPUTEIBHBIMU CUCTEMaMU, SJICKTPOHHBIMU CPEJICTBAMU 00yUCHHUS
Y KOHTPOJISI 3HAHUU CTYJICHTOB.

JlabopaTopHas mocyJa W TPUHAIJICKHOCTH JJISl MOJATOTOBKHM MOHOMEPOB U
CUHTE3a MOJUMEPOB (KOJIOBI, IPSIMbIe U 0OpaTHBIE XOJIOIUIBHUKH, IPOOUPKH,
MUTIETKH, MEPHbIE IWIMHAPHI, HACAIKH, aJUIOHXH, 4damku [lerpu, cTakaHsl,
BOPOHKH, IITATUBBI, QUIIBTPHI, €pITU JTA00PATOPHBIE, TEPMOMETPHI).

JlaGopatopHoe oOOpyIOBaHME [Jii CHUHTE3a M MCCJIEAOBaHUS TOJIUMEPOB
(TepMOCTaT >KMJIKOCTHOM, MEIIAIKH 3JIEKTPUYECKHE, JIMHEHHBbIE aBTOTpaHC-
dbopmartopsl JIATP, BoasiHbIE WM TiecyaHble OaHU, KOJOOHArpeBaTeu, K-
TpUYECKUE TUIMTKHU, BUCKo3uMeTpsl BIIX, pedpakTomeTp, Bechl aHaIUTH4e-
CKHE€, BEChbl TEXHHUYECKHe, WKabl cymuiabHble, pH-MeTp, ycTaHOBKa st
OTpEJENICHNs] TeMIIEpaTyphbl pa3MsITuyeHus, YCTAHOBKA NIl TYpOUAUMETpUYe-
CKOT'O TUTPOBAHUS)

O6opynoBanue A UCCIIENOBAHUS TOJUMEPOB (IuddepeHITNaTbHBIA CKaHU-
pytouuii kanmopumetrp Setaram DSC131 EVO, UK-cnekrpomerp, pa3pbiBHas
MaIuHa, MPecc TOPSYEro MPECCOBaHMS, MPUOOPHI I OMPENSICHUsI TEII0-
CTOMKOCTH, OTHECTOMKOCTH, YJIAPHOW BA3KOCTH, TBEPAOCTU MOJIUMEPOB, KOH-
KAJIOPUMETP)
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Ipuioxenuel.

JUCT UBMEHEHUM (JIOITOJTHEHUW)
B pa0o4ylo NporpaMmy no aucuuivinae «O0opy1oBaHusi 3aBOJA0B 10
NPOM3BOACTBY U nepepadoTke moaumMepos» Ha 2018/2019 yu.r.

NeNe

duemeHT (myHKT) PII/I

IlepeyeHb BHOCMMBIX U3Me-
HeHU# (OO0 THEeHU)

IIpumeuanue

OO6cyXeHa 1 peKOMEHI0BaHa Ha 3ace/lanuu Kadeapbl OpraHU4eCKO XUMUU U BbI-
COKOMOJICKYJISIPHBIX COEIUHEHUN

[TpoTokos No OT «__ » 2021 r

3aBenytrouuii kadenpoit C.1O. XammupoBa

Ipuioxenue 2

IlIkana oyenuganusn naaHupyemuvix pe3yibmamos 00y4eHus

Texkymmii u py0eKHbIi KOHTPOJIb

Cemectp [Mkana oneHuBaHUS
0-35 6ammos 36-50 bamroB 51-60 6anmos 56-70 GammoB
Yactuynoe mnocemenue | [lonnoe win yactuunoe | Ilomnoe wim vactuu- | [lomHoe MOCEeILEHUE
ay[IUTOPHBIX  3aHATUH. | IOCEUICHHE ayAMTOPHBIX | HOE IMOCELICHHE aylu- | ayJUTOPHBIX 3aHSATHUIL.
HeynosnerBopurenbHoe | 3aHATHIM. YacTuyHOE | TOPHBIX 3aHSTHI. IlonHOE BBIMOJHEHUE U
BBITIOJTHEHUE nabopa- | BbIMIOJNIHEHUWE W 3amuTa | [oJIHOE BBIMIOTHEHHWE W | 3alIHUTa JJA0OPATOPHBIX U

TOPHBIX U MPAaKTUIECKUX
pabor. Ilnoxas moxro-
TOBKa K 6ayIbHO-
PEUTUHIOBBIM MEPOIPHU-
arusM. CTyZleHT He J0-
MyCKaeTcsl K HpPOMEKY-
TOYHOM aTTeCTalluu

abopaTOpHBIX W TIpak-
THYeCKUX paboT. BwI-
TMOJTHEHNUE KOHTPOJIBHBIX
paboT, TECTOBBIX 3ajaa-
HUH, OTBETHl HAa KOJUIO-
KBHyME Ha  OIICHKH
«YIOBJICTBOPUTEIHHOY.

3amuTa 1abopaTOPHBIX
U TPaKTUYECKUX pa-
00T.

BrimosiHeHnEe KOH-
TPOJIBHBIX pPaboT, Te-
CTOBBIX 3aJIaHUM, OTBE-
Thl Ha KOJJIOKBUYME Ha
OILICHKH «XOPOIIO».

IIPAKTUYECKUX 3aHATHH.
BrinonHeHne KOHTPOJIb-
HBIX paboT, TECTOBBIX
3aJlaHii, OTBETHI Ha
KOJUIOKBHUYME Ha OLICHKH
COTIIUYHO.

19




IlIkana ouenusarnusn 01a 3auéma

Cemectp

IIIkama orieHMBaHUS

Hezaureno
(36-60)

3a4yTeHo
(61-70)

Crynent umeeT 36-60 6ayIOB MO UTOTaM TEKYIIETO
U pyOeXXHOTO KOHTPOJIA, HA 3a4€Te HE OTBETHJI HU
Ha OZMH BOIIPOC.

Crynent umeer 36-45 0anioB 1o UTOTaM TEKyIe-
ro U pyOeKHOTO KOHTPOJIS, HAa 3a4€Te IPEICTaBUII
TIOJTHBIA OTBET HAa OJMH BOIPOC M YaCTUYHO (IOJI-
HOCTBIO) OTBETHII Ha BTOPOH.

Crynent umeer 46-60 0anaoB o UTOraM TeKylle-
ro U pyOeKHOTr0 KOHTPOJIS, Ha 3a4eTe Al MOJIHBIN
OTBCT Ha OJUWH BOIIPOC WJIM YaCTUYHO OTBCTUJI Ha
o0a Bompoca.

Crynentry, umetoniemy 61-70 0amioB mo uroram
TEKYIIEro M PyOEXHOTO KOHTPOJIA, BHICTAaBISETCS
OTMETKA «3auTeHO» 0e3 caaun 3a4éTa.
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