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1. Bonpocor npozpammer ecmynumenvrozo sxzamena & mazucmpamypy no
Hanpagnenuio  18.04.01  «Xumuueckan mexnonozusy, Ilpozpamma  noozomoexu

«Hnopmauuonnoe modenuposanue mexnonozuneckux 06vexnos (3D)».

1. IlpoexTHO-CMETHAs OOKYMEHTAIHSL. Opranmsanus OpOEKTHPOBAaHMS. 3ajaHue Ha
IIPOCKTUPOBAHKE. 3aKOHOJATENHCTBO O BEIIONHEHHH IIPOEKTHBIX paboT ¥ CTPOUTENHCTBE
npennpusaTait. OOIee IpencTaBleHHE O IPOCKTHOM HCCIEIOBAHIM. IIpaBuia moaroroskw,
BLIIOIHCHASA, COITIACOBAHMS, YTBEPXKICHUS M PEATIU3AIMY [IPOEKTOB PA3IMYHOTO THIIA.

2. PazpaboTka Texmomormyeckoi wactu mpoexta HIT3. [Ipon3BOACTBEHHO-IPOEKTHAS
OUCHKA He(TeH M OCHOBHBIC HAIPABJIEHUS NePEePabOTKH HepTH W rasa ¥ MPOM3BOACTBA
HE(PTEXUMUIECKOU POAyKIHH. OCHOBHBIE BHIEI nepepa6aTLIBaéMoro CBIPbA, U3ydeHUE PUIUKO-
XUMHYCCKUX XapaKTEPUCTUK, CTPYKTYPhI IPOAYKINH, YIIPABICHHE ee KadecTBOM. COCTaBICHUE
CXEM MaTepHaJIbHBIX IIOTOKOB 3aBOJIA.

3. Paspabotka moTouno# cxembl HIT3. PaszpaGoTka TEXHONTOTHIECKOHR CXEMEI YCTaHOBKH.
Pacuer MaTepuanbHBIX M TEIJIOBHIX 6alaHCOB. Bribop TtmmoBoro oGopynosamus. BriGop
TEXHOIOIHYECKOr0 060py TOBAHUS XUMIIECKHIX TPOU3BOICTB.

4. OcHOBHBIE TPeGOBAHMS K XMMUYECKOH amnmaparype. MCXOMHEIe aHHbe I pacuera
obopyznosanus. Bribop Tumosoro o6opymopamms. COCTaBIEHHE 3aKA3HBIX crenupuKanui.
ITopsinox cocrapnennus 1 0hopMIEHNS 3a9BOK Ha PaspabOTKy HOBBIX BHIOB 0060pyIOBaHUS.

5. Pacu€rel B npoexTHpoBaHHH. BUbI pacdéTOB MPOIECCOB XUMIYIECKOM TEXHOJIOTHH,
IPUMEHSEMON IPY  IPOEKTHPOBAHHE. MeTombl MX IpHUMEHeHWs. MaTeMaTHIecKoe
MOJETIMPOBaHUC XUMUKO-TEXHOJIOTHYECKHUX IPOIIECCOB.

6. KOHCTPYKIHOHHBIE MaTepHamsl B XUMHYECKOM MaIIMHOCTPOCHUU. (OCHOBHELIE
TpebOBaHMA K XHMHYECKON ammapaType. VYTIEpOIHCTBIE H JETUPOBAHHEBIE CTAMH. YyI'yHEL
[[BeTHBIE MeTaTBl W WX ciuiaBsl. Hemeramradgeckue MaTepraibl. BeI6op KOHCTPYKIMOHHBIX
MaTepUaIOB ¥ €ro SJKOHOMHYECKOE 0O0CHOBAHHE.

7. KoMIIOHOBKa TEXHOJIOIMYECKOro 06OpymoBaHMsS. KOMIOHOBKA obopynoBanus u
CTPOUTEIbHAL JacTh IpoekTa. OXpaHa TpyZHa M IPOTUBONOXKApHAS 6e30macHOCTh. HaneskHOCT
TPOCKTHBIX peIeHuH. MakeTHoe npoekTupoanue. COBpPEMEHHBIE METOMB TPOCKTHPOBAHUS
CAIIP.

8. CrpoutenbHas wdacTh IpoekTa. Pa3spaboTka depreka TEXHOTOTHYECKOM CXeMbI
IPOU3BOJCTBA. UEPTEXKH, y3IIbI, JETAIN OCHOBHOTO ¥ BCIIOMOTATENLHOI0 obopynoBanus. Exunas
CHCTEMa KOHCTPYKTOPCKO# noxymenTamun (ECK]T).

9. IlpoekTrpoBanne 06HEKTOB 0GLIE3aBOICKOTO X03sicTRa. [IpreMb XPaHEHUS CHIPbS U

TOB&pHOI’I IIPOAYKITHH. CHabxxenue pcarcuTaMu, KxaTaiuzaropamu, CXKaTbIM BO3YXOM, HHCPTHBIM



razoM. lIpoexTupoBanue IHEProCHAGKEHHS, BONOCHAGKEHHS U KaHamu3anuu. DakenpHble
CUCTEMBEI.

10. Oxpana oxpysxaromeit cpeap! OT 3arpsA3HEHU BPEIHBIMU BBIOpocamu. MCcTOUHUKH
BPEIHBIX BEIOPOCOB B arMocdepy. CTOIHEIE BOJIEL, HCTOTHHKH uX 00pa30BaHUs. DKOJIOTHUECKUC
XdPaKTEPUCTUKM TIPOCKTHBIX pemeHud. CTOMMOCTH CTPOMTENHCTBA M PacdeT TEXHUKO-
9KOHOMHUYECKUX [TOKa3aTENIEH.

11. Ormpenenenme CMETHOH CTOMMOCTH CTPOMTENBCTBA. TEXHHKO-5KOHOMHEYECKAs
XapaKTEPHUCTHKA IIPOCKTOB, COIIOCTABICHHE AIbTEPHATHBHBIX PELICHUH U BEIOOD ONITUMAILHOTO
BapHaHTa.

12. Marematideckoe MOJETHPOBAHHAE ¥ pacueT peakTopoB. CTeXHOMETpHYECKUE
COOTHOIICHHS X MaTEPHATBHbI Oanakc; TEMI0BOi GaaHC XUMHUYECKOTO alNapaTa; OlIpe/ieTICHIe
OCHOBHBIX pa3MEpOB amiapaTa I10 JAHHBIM JEHCTBYIOIIErO PETIAMEHTA.

13. PacueT XUMHYIECKHX alIapaToB ¢ UCIIOJIB30BAHNE MATEMATHUECKIX MOJeneit; pacueT
TOMOTEHHBIX NEPHOAMIECKAX PEAKTOPOB C TEILIO0OMEHOM Yepe3 CTEHKY; PACUeThl HEPEPhIBHBIX
peaxTopos uneansroro ememenus (PUC) u uneansroro Borrecuenus (PYB), pacgers pEaKToOpoB
C HCIOJIb30BAHUEM TH(QQY3UOHHON 1 SIECUHOM MOJIEIH; PACYET PEAKTOPOB JUIS TETEPOTEHHO-
KaTaTUTUYECKUX IIPOIIECCOB.

14. Texamgeckast nomaruka Poccun Mo pasBUTHIO HedTenepepabaTHIBAIOIEH OTPACIH.
3anaqm, crosmme Iepen HedrenepepabaTHBAIOMEH OTPACHBI0 10 MOBBIIIEHHUIO 1y OMHBI
nepepaboTky HepTH. TomIMBHO-9HEPreTUYECKUH GaNaHC CTPAHBI i Mupa. 3HadeHue HeTH, ra3a
W TBEPIBIX IOPIOYMX HCKONAEMBIX B HapoAHOM xossiictBe P®. Bropuumse mporeccs
nepepaboTky HeTu ¥ rasa. [ryGuna nepepaboTKu He(TH.

15. ®usuxo-xummyeckue cBoWcTBa HeQTH W HedTEHIPOLYKTOB. Knaccuduxanus
HO(TEIPOAYKTOB IO HasHAYEHWIO. BaxHelmme (H3UYecKHe CBOWCTBA HepTH U
HEe(TeNPOAYKTOB: IIOTHOCTh, MOJEKYJIApHAs Macca, BS3KOCTH, TEMIEeparypa MOMYTHEHHUS U
KpUCTATIIM3ALNHY, TEMIIEpaTypa BCIBIIIKY U BOCIIAMEHEHHMS, CAMOBOCILIAMEHEHUS U UX CBA3H C
COCTaBOM.

16. Xumugeckas TepMoAHHAMEKA — IIEPBOE, BTOPOE ¥ TPEThe Hadaia TEPMOIMHAMUKH.
Oueprust 'u66ca — KpuTepuil TepMOMHAMIYECKON OCYIIECTBAMOCTH XHMHYECKHX PeaKIum.
Xumudeckas xuHeTHKa. KuHeTMIeCKHe mapaMeTphl peaKiiii — KOHCTAHTA CKOPOCTH, TIOPSIOK
peakuuy, SHEPTus akTuBanuu. [IpocTeie u cioxHBIe peakiyu. JTalsl yCTAHOBICHHSI MEXaHu3Ma
peaxuumii.

17. ICTOYHAKH M pecypehl YIIIEBOJOPOIHBIX Ta30B ¥ IIyTH WX MCIOIB30BaHus. O9HCTKA
YIJIEBOMOPOTHBIX Ta30B OT “KUCIBIX KOMIIOHEHTOB”. MeToibl pasieneHus YIJIEBOLOPOIHBIX

ra3oB. Mcrounuku u PECYPCHI YIIICBOAOPOIHBIX I'a30B U IIYTH UX UCIOJIL30BAHMSL.



18. ®u3uKo-xUMHYIECKHE OCHOBEI TCPMUIECKOH TIEPEpabOTKH YIIEBOLAOPOIHOIO CHIPBS.
OObmmas XapaKkTepUCTHKa NECTPYKTHBHBIX IIPOLIECCOB.

19. IoTo4msre cxemsl nepepaboTky He(TIHBIX OCTATKOR. DH3HIecKHe IIPONECCHI OYUCTKH
U paszeNeHus HeQTIHOTO CHIPBS.

20. MupoBBlE IPOTHO3HBIE 3amachl YIIIEBOJOPOAHOTO  CHIpBSA. [ 'a3oBas wu
rasonepepabarbiBaromas, HepTsHas u HedTenepepabaTbBAIOmAs OTpaciy NPOMBIIUIEHHOCTH B
COBPEMCHHOU 3KoHOMHUKe. Jl06brya rasa 1 Hedru B Poccnn 1 npyrix cTpaHax. XapaKTepUCTUKA
HedTerazonepepabaThBAIOIINK 3aBOJIOB Poccum. Wudpactpykrypa MOIITHOCTEH
HedTerazonepepaboTKy PasTMIHEIX PETHOHOB mupa. BerpaboTka MoTopHBEIX TOruB B Poccun.

21. loGbr4a, moaroToBKa, nepepaboTka He(TH Kak eIHBI TeXHOIOIHIeCKui IIpoIfece.
Cramuu DoAroTOBKY HE(TH, OCHOBHOE Ha3HAYCHHE. [TpruumnE! 06e3BOXKMBaHYS, 06ECCONNBAHYS,
CTa0MIM3alMH, YNATeHHsS MEXaHUIECKHX IPHMECEH. Koppo3us  HedTenpomeicioBoro
000pynoBaHuS.

22. OCHOBHEIE HATIPABITEHHS IPIMEHEHUS XUMITIECKIX PEAreHTOB Ha He(TepoOMBICIax.
Buisl pearenToB, HCIOIB3yeMBIX B HE(TEIPOMBICIOBON XAMHUIL.

23. Ousuueckue cBojictBa He(TeH, IONYTHOTO H IIPUPOJTHOIO TIa30B, Ta30BBIX
KOHJICHCATOB M THIPaToB, HeQTenpomxykToB. Baxmeimme ¢uswueckue croiicBa HegTH 1
HE()TENPOTYKTOB: INIOTHOCTh, MOJEKYIApHAS MAaccd, BI3KOCTS, TEeMIEPaTypa IOMYTHEHUS U
KpUCTAJUIH3AlMK, TEMIIEpAaTypa BCIBIIIKA ¥ BOCIUIAMEHECHHMS, CAMOBOCILIAMEHEHHS U UX CBS3b C
COCTaBOM

24. Xummaeckas TepMOIMHAMEKA — [IEPBOE, BTOPOE H TPEThe HAdana TEPMOIMHAMHUKH.
Oneprust ['mb66ca — KpuTepuil TEPMOIMHAMHYECKON OCYIECTBEUMOCTH XUMUUCCKIX peaKnmii.
Xumydeckas KuHeTHKA. KuHeTHueckue mapaMeTphl peaklUy — KOHCTAaHTA CKOPOCTH, TOPSIOK
PCAKIMH, SHEPTHA aKTUBALMH. [IpOCTBIE M CIIOXKHBIE peak¥u. DTalbl YCTAHOBIICHHIS MEXaHH3Ma

peaxkuumii.

2.  Yuebno-memoouueckoe wu ungopmauuonnoe obecneuenue npozpammol
6CHMYNUMENbHO20 IK3AMEHA 6 mazucmpamypy no Hanpaenenuio 18.04.01 «Xumuueckas
mexnonozuay,  Ilpozpamma  nodzomoeéxku  «Huopmayuonnoe  modenuposanue

mexHonozuuecKux 0o6vekmos (3D)».
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