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PaGouasi mporpaMma JUCIHIUTAHEI « XHMHYeCKasi TeXHOJIOTHs» 11 00yJaroIumxcs 1Mo
nanpasiesuio moarotoBku 04.03.01 Xwumus, cocraBneHa Ha ocHoBaHuM DenepanbHOIo
rOCY/IapCTBEHHOT0 00pa30BaTeNIbHOTO CTaHIapTa BhICHIEro oOpa3oBaHUs — OakamaBphar IO
Hanpasieruto moarotoBkd 04.03.01 Xwumus, yTBep)KIEHHOro TIpHKasoM MHuHHCTEpCTBaA
oOpaszoBanus u Haykd Poccuiickoit @enepamuu ot 17 urong 2017 r. Ne 671 (c u3m. u jgom.),
[lopsimka  opraHM3anMM ¥ OCYIIECTBICHHS  00pa3oBaTeNbHOW  JESITENBHOCTH IO
oOpa3oBarenpHBIM IporpaMmaM BhIcHIero oOpa3oBaHusi — MporpamMMaMm OakajaBpuara,
mporpaMmaM — CIHEIHAINTeTa, MporpaMMaM MarucTparypbl, YTBEPXKIEHHOIO IPHKa30M
MunucTepcTBa HaykH U Bhiciiero obpasopanus Poccuiickoit @enepanuu ot 06 anpens 2021 r.
Ne 245 (¢ u3M. | JOIL.), B COOTBETCTBHH ¢ Y4eOHBIM IUIAHOM, YTBEPKACHHBIM Y YeHBIM COBETOM
OI'bOY BO «Jloul'V» nis nabopa 2024 roaa.

PazpaboTumk: =
K.X.H., ioll. Kaeapsl puznuecKoi XUMHUH é A.B. Benbri

CT. npernojaasartesb kadeapbl GHOXUMHH

¥ OpPraHUYeCcKOH XUMUK %" M.A. CuHeNnbHHKOBA

PaGouas nporpamma yTBep>keHa Ha 3acelaHWH Kadeapel pU3HUECKOH XHMHH.
[Iporokon or 26.03.2024 r. Ne ___

3aeenyromuii kadenpoi VLJ' B.M. Muxanbuyk

PaGouas nmporpamMma yTBeprk/ieHa Ha 3acefJaHUH Kadeapsl OHOXUMHH U OpraHUYecKoi XUMHH.
ITpotokon ot 26.03.2024 r. Ne 9

3apenyromuii kadenpoi &% O.B. bapaHoea

COI'JTACOBAHO: s
HexaH xumu4eckoro axynbreTa % 7 )7? C.I'. Baxtun
28.03.2024 r. /
YuebHo-MeToaAHYECKAsE KOMHCCHA XUMHYecKoro dakyapTera

[Tporokon ot 27.03.2024 r. Ne 2

[Tpencenarens P.H. JIeira

PyKkoBoAMTEIb OCHOBHOM NMPO(hECCHOHANBHOM

o6pa3oBaTebHON NPOrpaMMBl,
A-p XHM. HayK, npod. %—J" B.M. Muxanbuyk
28.03.2024 r.



l. MECTO IUCHUILIINHBL / ITIPAKTUKUA / KYPCOBOW PABOTHI /
I'OCYIAAPCTBEHHOU UTOI'OBOU ATTECTALIMN B CTPYKTVYPE
OBPA3OBATEJIBHOU I[TPOI' PAMMEBI

JucummuimHa « XMMUYEcKasi TEXHOJIOTHS BXOIUT B 0a30BYIO 4acTh MPOPECCHOHATEHOTO
LUKJIa JUCUUIUIMH TNOATOTOBKM cTyAeHToB OIl bakamaBp mo HampaBiaeHHIO IOATOTOBKU
04.03.01 Xumws.

JucuuiuinHa peanusyercs Ha xumuueckoM ¢akynsrere JJoHHY kadenpoit puznueckoit
XuMHU U Kadenpoit OmoxuMuu u opraHmdeckoil xumun. OCHOBBIBAacTCS Ha 0a3ze MUCIUILINH:
«®Dusnueckas xumus», «Heoprannueckas xumus», «OpraHudeckas XUMHUsS», «AHAIUTHYECKAs
XUMUS, «XUMHSI BBICOKOMOJIEKYJISIPHBIX COEAUHEHUIN», « DTIEKTPOXUMHUSI.

2. OIMMCAHUE AJMCHUITIMHBI

2.1.  OGOmas xapakTepuCcTHUKa

HaumeHoBaHUE IOKa3aTeIs 3HaucHME OKa3aTels
HaszBanme 06pa3oBaTeIbHOM IPOTPAMMBI 04.00.00 Xumus
[ITudp 1 Ha3BaHHE B COOTBETCTBUH C YUCOHBIM b1.5.21 XuMudeckas TEXHOJIOTHsI
IJIAHOM
YacTs 00pa3oBaTeNbHON TPOTPAMMBI bazoBas 4yacTh
KonnuecTBo 3a4€THBIX €IUHULY BCETO YacOB 6/216

2.2.  Pacmpenenenue yacoB no ¢popmaM U nepruogam o0yueHHs

OO61Iee KOJTUIECTBO YacoOB
o,
dopva o 5 camocTost
> g JIEKLIH- nabopa- | TpaKTH- TEJIBHOU dopma
00yueHHs & S BCETO
8 OHHBIX TOPHBIX YECKUX paboThI+ KOHTPOJIS
KOHTPOJTb
Ounas 4 7 51 51 114 216 dK3aMeH
OuHasi, BCero
3aouHas 4 7 15 15 186 216 AK3aMeH

3. UEJU JUCLUTUTAHGI

Ilenv — copMupoBaTh y CTYAEHTOB 3HAHUS U YMEHHUS, KOTOpbIE MO3BOJIAT peLIaTh
pa3HooOpa3Hble XUMHUKO-TEXHOJIOTHUECKUE MPOOIEMBI HAYKH U TIPOU3BOICTBA.

3agaunauCUNJINHbBI:

BBINIOJIHEHUE BCIIOMOTATENbHBIX MPOPECCUOHANBHBIX (YHKIMA B Hay4HOU
nesTenbHOCTH (TOArOTOBKA  OOBEKTOB HCCIEAOBAHUM, BBIOOP TEXHUYECKHX
CPEICTB U METOJIOB UCIIBITAHU, TTPOBEICHUE IKCIIEPUMEHTATIBHBIX MCCIIEIOBAHUN
M0 3aJlaHHON MeTOoJuKe, 00paboTKa pe3yJbTaTOB HJKCIEPUMEHTA, MOATOTOBKA
OTYETa O BBIIIOJHEHHON padoTe);

BEITIOJIHEHHE  MPO(ECCHOHANBHBIX (YHKIIMA B OTPACIsIX HKOHOMHKH,
CBS3aHHBIX C XUMHUEH (YyIpaBiICHUE BBICOKOTEXHOJIOTUYHBIM XUMHUYCCKUM
o0opyaoBaHueM, paboTa ¢ UHPOPMAIMOHHBIMU CUCTEMAaMHU, MOJIFOTOBKA OTYETOB
0 BBITMIOJIHEHHOM padoTe).



4. KOMITETEHIHN OBYYAIOIMEI'OCA, @OPMUPYEMBIE B PE3VJIBTATE
OCBOEHIA KOMITIOHEHTA OBPA3OBATEJIBHOU ITPOI'PAMMBI, UX NTHIAMKATOPBI
N INTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHU A

Komnerenuuu WNHaukatopsl Pesynprarel 00yueHus
OIIK-2. OIIK-2.1. OIIK-2.1.1. 3naer mpaBuia paboThl ¢ XMMHUYECKUMU
Cnocoben [IpoBoauT BEIIECTBAMU C  COOJIIOJCHHEM HOPM  TEXHUKH
MPOBOJIUTH C HCCIICOBaHUS 0e301acHOCTH
COOJIIOACHHEM cBoiicTB BemectB u | OIIK-2.1.2.  VMeeT mpoBOAUTL CHHTE3 BELIECTB U
HOPM TEXHUKHU MaTepHaoB C MaTepuaroB pa3HOH TMPHPOIBI C  HCHOJIB30BaHHEM
6€30MacHOCTH HCIIONB30BAHMEM MMEIOIINXCS METOJIWK, CTaHAapTHHIE OIEpamuy s
XUMHYECKUA cepuitHOro orpeeNieHHss XUMHYECKOTO U (ha30BOTO COCTaBa BEIeCTB
SKCIIEPHMEHT, HAYYHOTO U MaTepualioB Ha UX OCHOBE, UCCJIEIOBAHUs CBOWCTB
BKIIIOYAS 06OpY/IOBAHHSL. BemefTB A MaTepUAIOB C  UCHOJb30BAHUEM
CUHTE3, aHAJIU3, CEpUIHOTO HAYYHOTO 000PYIOBAHUS
U3y4YEHHUE
CTPYKTYPBI
CBOWCTB
BEIECTB U
MaTepualos,
HCCIIENOBAHUE
MIPOLIECCOB C UX
Y4aCTHEM

5. I[TPO'PAMMA JJUCHUTIJIMHBI

Hassanue temMbl

Kpatkoe conepsxanne TeMbl (BOMPOCHI TEMBI)

Cooeporcamenvutii mooyas 1

Tema 1. Pomp u
MacImTa0bl
HCIIOJIL30BaHUS
XUMHUYECKHUX TPO-
[IECCOB B Pa3HBIX
chepax
MaTepUaIbHOTO
MIPOU3BOCTRBA.

Ponp u 3amaym XHUMHUYECKOM TEXHOJOTHHM Kak HAyKH. OcHOBHEBIE
3JICMCHTBI XUMHWYCCKOT'O ITPOMU3BOACTBA.

Tema 2. CplppeBas
U DJHepreruyeckas
06a3a XUMHUYECKUX
IIPOU3BOJICTB.

OcHOBHbIE HanpaBiIeHUs! TOBBILEHUS 3((HEKTUBHOCTH HCIIOJIB30BAHUS
CBIPBEBBIX U DHEPreTUYECKUX pecypcoB. KOMIUIEKCHOE HCHOIb30BaHUE
ChIpbsl. Peruki BelecTs 1 MaTepraos.

Tema 3. Kpurepuu
OLICHKHU

s dexTuBHOCTH
XUMHKO-
TEXHOJIOTUYECKOTO
nporiecca.

CreneHp  mpeBpallleHUs;  BBIXOJ  NPOAYKTa;  CEJIEKTHUBHOCTD;
IPOU3BOJUTENBHOCT, MOLIHOCTh M HHTEHCHBHOCTh. MarepuanbHblil U
JHepreTMyeckuid OamaHc uX pacyer, TaOaMyHOE M rpaduyeckoe
IPECTaBICHHUS.




Tema 4.
XHUMHYECKOE
MPOU3BOJICTBO KaK
CJIOJKHAS CHCTEMA.

[TpoekTupoBaHWEeH OHKCIUTyaTalUsl XUMHKO-TEXHOJOTHYCCKUX CHCTEM
(XTC). Knaccudukauus moxaeneii XTC. OcHOBHbIE BHIBI M CIIOCOOBI
omucanusg XTC. @yHKIMOHANbHAS, CTPYKTYpHas, OIEepaTopHas U
TEXHOJIOTHYECKAS CXEMA.

Tema 5. Bnusinue TemnepaTypsl, AaBlieHUsT KOHIIEHTPAI[UN PEareHTOB, HHEPTHBIX

PaBHOBecue u razoB u ap. KoapduuueHT CKOpOCTH, MOBEPXHOCTh INPHUKOCHOBEHBS,

CKOPOCTh B IBWKyIass cwia mporecca. CrocoObl  yBenmueHHss Kod(h(HUIMEHTa

TEXHOJOTHYECKHX | CKOPOCTH, TIOBEPXHOCTH CTOJKHOBEHBS, ABIXKYIIEH CHIIBI TIpOIIECca.

npoleccax.

Cooeporcamenvustii. moodyas 2

Tema 6. Crioco6p! kitaccudukanmuu mnporeccoa. [ mapoMexaHudecKre MpPOIECChI:

Knaccuduxanus OCaX/IeHUe, IHUKIOHWPOBAaHUE, LEHTPU(YTUPOBAHHE, SIEKTPOOCAKICHHUE,

XUMHKO- bunbTpoBaHUe, TCEBAOOXKMKEHHE. TerIoBble MPOLECChl: HarpeBaHue,

TEXHOJIOTUYECKUX | OXJaKICHUE, TMOBEPXHOCTHAass M OOBEMHAas KOHJCHCAIHs,BbIIIApPHBAHNE

MPOIIECCOB B (omHO- W MHOTOKpAaTHOE, C TEIUIOBBIM HAacocoM). MaccooOMEeHHbIE

3aBUCHMOCTH OT nporeccel: abcopOrusi, aacopOLus; HOHHBIM OOMEH, peKTH(HUKAIuS,

(GYHKIIMOHAJIBHOTO | OKCTpaKIMs, CymKa. PexkTudukanvoHHas KOJOHHA W TPUHLUI ee

HA3HAYEHUS U JICUCTBUA. Mexanuueckue MpoUECChl. XUMUYECKUE MPOLIECCHL.

¢buzuko- ['eTeporeHHO-KaTaTUTUYECKHE MPOLIECCHI B XUMHYECKON

XUMHYECKHUX IPOMBIIIJIEHHOCTH : TEXHOJIOTUYECKUE ~ XapaKTEPUCTUKH  KaTalu3aTopOB,

3aKOHOB, OCHOBHBIE€ CTaMM U KHUHETUYECKHE OCOOEHHOCTH TeTEepPOreHHO-

OTIpPEAEIAIOIMNX KaTaJIUTHYECKUX MPOILIECCOB.

HalpaBJieHUE U

CKOPOCTb 3TUX

IPOILIECCOB.

Tema 7. TemnepaTtypHbIit pexUM paboThI XUMHYECKUX pEaKTOpPOB.

XuMH4ecKue Anuabatuyeckue, HW30TEPMUYECKUE U TMOJIUTEPMUYECKHE PEAKTOPHI.

pEeaKkTopsI. W3menenne TtemmepaTyphl, KOHILIEHTpAllMM pPEAreéHTOB U IMPOJYKTOB
peakuuu. Crnocob MmojaBeIeHUsl peareHTOB U 0TBOJIa MPOAYKTOB. PeakTopsl
NEPUOANYECKOT0, HEIIPEPHIBHOTO, MOITYIEPHUOANUECKOTO IeHCTBUA. Pexum
JNBUKEHHSI M TepeMelIMBaHHe peareHToB. PeakTtop  uaeanbHOTO
BbITECHEHUA. PeakTtopbl nosHOro cmemmuBaHusa. Kackax — peakTopoB
noJiHOro cMemuBanus. TpeboBaHus K IPOMBIIICHHBIM PEaKTOpaMm.

Cooeporcamenvuwtit. Modyap 3

Tema 8. [Tokazarenu kayecTBa BOABI U OCHOBHBIE METOJbI OYMCTKU. PeareHTHOE

Bopa kak ceippe 1 | ymsirdenue BoAbl. OHHTHI, Kimaccudukaims u cBoiictBa. MloHooOMeHHOE

KOMIIOHEHT yMSITUEHUE B 00€CCOTMBAHKE BOIBI.

XUMHYECKOTO

IPOU3BOJICTBA.

Tema 9. 3HayeHWe  TEXHOJOTMHM  CBs3bIBAHWS ~ atMocepHOro  a3ora B

TexHonorus npou3BoACTBe. DU3HKO-XMMUYECKHE OCHOBBI CBS3BIBAHUS aTMOC(EPHOTO

CBsI3aHHOI'O a3oTa.

azoTa. TexHoloruueckas cxema CHHTe3a amMMuaka. MHOrocryneHyaTas
CXeMa MPUTOTABJIMBAHUSI U OYMCTKA a30TO-BOJOPOIHON cMmecu. Hanbomnee
BaXKHBIE Y376l MpOu3BoJACTBA. OCOOCHHOCTH UHUPKYISIUOHHOM CXEMBI
CHUHTE3a aMMHUakKa; (U3NKO-XUMHUYECKHE OCHOBBI BHIOOpA ONMTHUMATbHBIX
YCJIOBHM CHHTE3a; KaTaJIM3aTOpbl B MPOM3BOJCTBE aMMHAKa; YTHUIU3ALUS
"MpoayBOYHBIX'" Ta30B.

Tema 10.
CoBpemeHHas
TEXHOJIOTH4ecKast
cxema

Texnomoruueckas cxXeMma IMPOU3BOACTBA a30THOH KHCJIOTHI.
TexHomoruyeckue peUICHUs, KOTOPBIC OKA3bIBAIOT COI[GfICTBPIG BBICOKOMY
BBIXOQY MPOAYKTA. ®OU3NKO-XUMHUUECKHIE OCHOBHI U arnmnapaTtypHocC

O(i)OpMJ'ICHPIG MpoIcCCOB CCIICKTHUBHOI'O OKHMCJIICHUS aMMHAKad, OKCHIOB
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IIPOU3BOICTBA
a30THOM KHUCJIOTHI.

azota W wux abcopbumm. Karamutudeckoe 00€3BPEIKUBAHHE OTXOIHBIX
ra3oB. [Ipou3BOJCTBO pa30aBIEeHHON a30THON KHCJIOTHI MPU aTMOc(hepHOM
1 IIOBBIINICHHOM JAaBJICHHUHU. MGTOI[I)I HpOI/I?;BOI[CTBa KOHHGHTpHpOBaHHOﬁ
A30THOM KHCJIOTHI.

Tema 11.
dusuko-
XUMHUYECKHE
OCHOBBEI
MIPOU3BOCTBA
CEPHOM KUCIOTHI.

CoBpeMEHHOE COCTOSIHHE NPOM3BOJCTBA CEPHOM KHCIOTHI W3 Pa3HBIX
BUJIOB CBIphsl (€CTECTBEHHAss cepa, KONYeNaH, Ta3bl IMepepadboTKu
MNOJUMETAININYECKUX pyA, HePTH M mpupoaHoro rasa). OcoOGeHHOCTH
TEXHOJOTHYECKHX CXEM U anmapaTypHOro opopMIIeHHUs TOTyUYeHHUsI CEPHOMN
KHCJIOTBI B 3aBUCUMOCTH OT HMCXOAHOTO CHIpbsi. OKUCIECHUE CEPHUCTOTO
raza W MOJy4YeHHWE KOHIIEHTPHUPOBAHHOW CEPHOM KHCIOTHI 32 METOJ0M
“IBOMHON KOHTAKT, IBOWHAs abcopOums". DKojJorMueckue mpodsieMbl B
CEPHOKHCIIOTHOM ITPOM3BOICTRBE.

Tema 12. XWUMUYECKUE peakluu ¢  ONHCaHWe TMpolecca  MPOU3BOACTBA
[IpounsBoacTeo KUIBIMHUPOBAHHOM W MHILIEBOM  COAbl  aMMHAYHBIM  METOIOM.
KAJIBLIMHUPOBAaHHO | TexHonormyeckas cxema MPOU3BOACTBA  KaJbLMHUPOBAHHOM  COJBI
17878112011 (S:10) 7 aMMHua4YHBIM MeTofoM. Kayctudukamus compl. DKOIOTHUECKHE TPOOIeMbI
COJIBL. IIPOU3BOCTBA.

Tema 13. TexHonmornyeckne OCOOCHHOCTH TIPOIIECCOB  DJIEKTPOJIM3a  BOJHBIX
Baxuneinmue pPacTBOPOB U PACILIABOB COJICH. THUIIBI POMBIIIIIEHHBIX 3JIEKTPOIU3EPOB: C
AJICKTPOXUMHYEC- | TBEPABIM KaToaoM (auadparMeHHBIA W MEMOpaHHBIN); C PTYTHBIM

KHC IIPOU3BOJCTBA.

KaTOJOM; JJisi AJICKTPOJU3a PaCIUIaBOB XJIOPUJIOB HICJIOYHBIX METAJIOB.
OcCHOBHBIE CTaAuM MPOU3BOJACTBA XJOpa W KAYCTUYECKOM COABI B
muadparMeHHBIX 3JIEKTpoiu3epax. BrimapruBanue U MiaBKa KayCTHYECKON
CoJlbl. DKOJIOTMYecKue MpoOsIeMbl MPOU3BOJICTBA XJIOpA M KayCTHYECKOM
COJIBI.

Coodepircamenvhulit Mo0oyav 4

Tema 14. CripbeBas 6aza orpaciu OOC. Hedtb, ee cocTaB, MOATOTOBKA U CIIOCOOBI

OGmas ee TMepBHYHON TmepepaboTku. TexHojormyeckas cxema peKTU(UKAINH,

XapaKTepUCTHKA HedTsHbIe (pakiuuu. MeToabl NECTPYKTUBHOM mepepaboTKu He(TSHBIX

TEXHOJIOTHH JUCTUIUIATOB. Y CIIOBUS, NPOMYKTHl U MEXaHM3MbI IPOIECCOB MUPOJIN3A,

OCHOBHOTO TEPMUYECKOTO M KaTAIUTHIECKOTO KPEKUHTA.

OpPraHU4EeCKOro

CHHTE3A.

Tema 15. ['a3000pa3Hble MCTOYHUKU  yriaeBogopoaHoro ceipbst ansa1  OOC.

Metonbt OcoOeHHOCTH W TEXHOJOrMuYeckas cxema aOCOpOLMOHHOIO METOoJa.

nepepadoTKu ANCOpOIIMOHHBI ~ METOJ  pa3fesieHus Tra3oBbIX cMmeced. Meton

IIPUPOIHBIX TUIEpCOpOIMM B pa3/eleHUH Tra3oBbIX cMecedl. Meroabl mnepepaboTKu

UCTOYHUKOB TBEPBIX TOpIOYNX HCKOIIaEMBIX. OcobenHoctu MIPOLIECCOB

CBIPBSL. MOJTYKOKCOBAaHHUS ¥ KOKCOBaHMs. ['a3udukanus 1 ruiporeHn3anusi.

Crioco0Obl TOTy4EHHS YTIIEBOJIOPOTHOTO CHIPhsl M3 HEDTAHBIX (DpaKituil.

Kapbamunnas nenapadunuzanus u aacopOuus Ha 1eonuTax. Boiienenue
TBEpIAbIX NapaUHOB METOJOM KPUCTAUIM3ALUU C TPUMEHEHUEM
u30upaTenbHbIX pacTtBopuTeneil. CrocoObl MOMyYeHHS apOMAaTUYECKUX
coenuHeHU B KadecTBe Chiphs a1t OOC. Buawsl pudopmuHr-nporecca.
Cxema yCTaHOBKM KaTamuTHyeckoro pudopmunra. IIpomsliuieHHbIE
crocoObl MOJy4YeHHs aleTuIeHa. TexXHOIorndyeckas cxema IpOM3BOJICTBA
alleTUICHA OKUCIUTEIbHBIM MUPOIU30M IPUPOIHOTO rasa.

Tema 16. [Tonyyenne  1MKIOreKcaHa THApUpOBaHUWEM  OeH3oia  (ycJOBHS,

XapakTepucTHKa KaTaJIn3aToOpbl, TEXHOJOrHYeckass cxema). CTHpON, METOA TOIy4eHUs

TIPOLIECCOB NEeTUAPUPOBaHMEM  ATUIOeH30sa  (YCIOBUS,  THUIIBI  PEaKTOpPOB,

TexHoJioruueckas cxema). byramuen-1, 3; cmoco0sl mosyuenus. Ilpomecc
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TUAPUPOBAHUSA U

OJTHOCTAIMHHOTO NIETHIPUPOBAHUST H-OyTaHa (yCIIOBHS, TEXHOJOTHYECCKAs

JIETUIPUPOBAHUS. | CXeMa, METOJIbI BHIJCIICHNUS).

Tema 17. OTUIOBBI CHUPT, CIOCOOBI TMOJNYYCHHS, NPUMEHEHHE. YCIOBHUS H

IIpouecchl TEXHOJOTHMYECKasi CXeMa MNpsIMOM TuapaTalud dTWieHa. MeTobl

rUpaTaluy, MOJYyYECHUS]  TJMLEpUHa, MNpuMeHeHue. [Ipou3BOACTBO  riauuepuHa

JeruIpaTaLym. HICJIOYHBIM ~ THAPOIU30M  enuxyioprupuHy. CrnocoObl  MOTydYCHHS
sTuianeTaTa. TexXHOIOrHIecKas cxemMa dTepUPpUKaIIHH.

Tema 18. TexHOMOTHSI KYMOJBHBIM CIIOCOOa TMPOM3BOACTBA (PE€HOJIA W aIleTOHA.

Oco0eHHOCTH U
BUJIBI MIPOLIECCOB

DOTUIICHOKCH]I, CBOWCTBA, CIIOCOOBI MONMy4YeHUs], puMeHeHue. [lomyuenue
STUJICHOKCHUJIA TIPSIMBIM OKUCIICHUEM 3TuieHa. [loyuyeHne MaieMHOBOTO U
¢dTaneBoro aHruApUIa, TEXHOJIOTHUECKAs CXeMa, OCOOCHHOCTH BBIICTICHHUS

OKHCJICHUS.
¢bTaseBOro U MaJIECMHOBOT'O aHTHJIPUIOB.
Tema 19. OcobenHoctu mpoueccoB (propupoBaHus W HOAUPOBAHUA. YCIOBUS U
IIpouecchl TEXHOJOTMYecKass  cxemMa  Tra3o(a3sHoro  XJIOpDUPOBaHHS  METaHa.
raJOreHUpoBaHus. | BHHWIXJIOpUA,  crocoObl  nomydenus. llomydenue — BUHHIXIOpHIA
TUAPOXJIOpUpOBaHUs areruneHa. Peakuuu ¢ropupoBanus. DOpeoHbI,
TEXHOJIOTHUECKas cXeMa nosryueHust ppeona-12.
Cooeprcamenvhuvlit Mooyns 5
Tema 20. Knaccudukauuss BMC. MHuImMaTopsl 1 MEXaHU3Mbl TOJIUMEPU3AIUU U
[IpOMBILITIEHHBIE MOJIMKOH/ICHCAIINH. [IpompbliieHHBIE CHIOCOOBI MPOBEACHUS
METOIbI CHHTE3A nonumepu3aui. OcoOOEHHOCTH BBIJEICHUS MOJTUMEPOB B KXKIOM H3 ITHX
BEICOKOMOJIEKYJIsIp | CIOCO0OB.  JIOCTOMHCTBAa M HENOCTAaTKH. IIpOMBIIUICHHBIE — CIOCOOBI

HEIX COCIUHEHUI.

IIPOBEICHMS IOJIMKOHACHCALIMU. BUIBI U XapaKTepUCTUKU ITOJIMATUIICHA.
[TosrydeHne moama THIIEHA BBICOKOTO NaBieHus. [lonuctupon, npuMeHeHue,
nojgydeHue ONO4HOM mnonuMepuzanuend. DeHom-anbIeTuaHbIe CMOJIbI,
Kinaccuukanusi, NpUMEHEHHe, moaydeHue. HemnpepblBHBIA  crocob
NOJY4YEeHUs HOBOJIAYHBIX cMOJ. Croco0 MpoW3BOACTBA PE30JBbHBIA CMOII.
CBolicTBa M1 TPUMEHEHHUE.

Tena 21. Kayuyku oOmero wu cnenuansHOoro HasHadyeHus. [Ipoun3BoacTBo
HarypanbHble u OyTaINeH-CTUPOIBHOTO U OyTaaueH-METUJIICTHPOIBLHOTO  KaydyKOB,
CHUHTETHYECKHUE IMOATrOTOBKA CbIpbs, TCXHOJOIMYCCKasd CXEMa Ipoucecca. Texuomorus
KayqyKH. MIPOM3BOJICTBA MOIMU300yTUIICHOBA Kayuyyka. ['eTepolienHbie 371acTOMEpHI.
CusiokcaHoBbIE, TMONHCYIb(DUIHBIE W  TMOJUYPETAHOBBIE  KAayUYyKH.
[Tonyuyenue u CBOIICTBA. [IpousBoacTBO PE3HHBI. Cragnu
TEXHOJIOTHYecKoro mnpoiecca. CoctaB pe3MHOBON CMECH.
Tema 22. Knaccudukanus BOJOKOH, CBIpbE [UISI TMPOU3BOJCTBA XHMHUYECKUX
XUMHYECKUE BOJIOKOH, CTaJIMd TEXHOJIOTMYECKOTO MPOIecca TMOTYyUYCHUS XUMHUYECKUX
BOJIOKHA. BOJIOKOH. MckyccTBeHHble BONOKHA. [IpoM3BOJACTBO BHCKO3HOTO H
aneraTHoro  BOJIOKOH.  CuHTeTHYecKHe  BOJOKHA.  [Ipom3BonCTBO

HOHHS(i)I/IpHLIX, MNOJUMAMHUAHBIX U IIOJIMAKPUJIOHHUTPUIIbHBIX BOJIOKOH.




6. CTPYKTYPA U COAEPXXAHUE JUCHUITIJIMHBI

6.1. ®opma oOyueHwus — ouHas, Kypc — 4, cemectp — 7

KomnyecTBo yacos

Jlexu. | Jlabop | IIpaxt. | CPC+K | Beero
Ha3BaHus coaepikaTejibHbIX MOAYJIeH M TeM
CoJnepxatesbHbld MOTYJIb |
Tema 1. Pomp u MacmTaObl WCIOIH30BAHUS
XUMUYECKHX TPOIECCOB B  pas3HBIX cdepax 1 3 4
MaTepUaJIbHOTO MPOU3BOJICTBA.
Tema 2. CoipbeBas u sHeprerudeckas 0aza XI1. 2 4 6
Tema 3. Kpurepuu oneHkd 3¢GHEeKTUBHOCTH ) 6 2
XHUMHUKO-TEXHOJIOTMUECKOTO MpOoIecca.
Tema 4.
XUMUYECKOE  NIPOU3BOJACTBO  KaK  CJIOXHAas 2 3 4 9
CUCTEMA.
Tema 5. PaBHoBecue u ckopoctb B XTII. 2 6 8
Bcero yacos 9 3 23 35
Conep:karejbHbII MOTYJIb 2
Tema 6. ) 4 6
Knaccudukanus XTI1L
Tema 7. ) 6 3
XHUMHYECKUE PEAKTOPBI.
Hmozo no codepracamenvrHomy mooynio 2 4 10 14
ConepxareJIbHbINH MOIYJIb 3
Tema 8. Bona xak cbipbe 1 KoMnoHeHT XI1. 2 6 4 12
Tema 9. TexHoJIOTHS CBI3aHHOTO a30Ta. 2 4 6
Tema 10. COBpeMeHI-\I’a}I TEXHOJIOTHYECKAsA CXeMa ) 4 6
MIPOU3BOJCTBA @30THOM KUCIIOTHI.
Tema 11. CDI/IEI/IKO-XI/IMI/ILICCKI/IG OCHOBBI ) 6 4 12
IPOU3BOJICTBA CEPHOM KHCIIOTBHI.
Tema 1V2. ITpon3BOACTBO KaJbLMHUPOBAHHOW U ) 6 4 12
MTUIIEBON COJIBL.
Tema 13. Baxselue 3IIEKTPOXUMUYECKUE ) 6 4 12
IIPOU3BOJICTBA.
Hmozo no cooepicamenvromy mooynio 3 12 24 24 60
ConepxareJbHbI MOTYJb 4
Tema 14. OOmas xapakTepUCTUKa TEXHOJOTUU ) ) 4 g
OCHOBHOT'O OPTaHUYECKOTO CHHTE3a.
Tema 15. Metonsl mnepepaOOTKH MPHPOTHBIX 4 ) 4 10
HCTOYHHUKOB CHIPbSI.
Tema 16. XapakTeprucThKa MPOIECCOB ) ) 5 9
THJIPUPOBAHUS U ICTHAPUPOBAHUSL.
Tema 17. TIporiecchl THpATALUH, AETHIPATAIINH. 2 2 5 9
Tema 18. OcoOEHHOCTH M BHJBI TPOIECCOB | 2 2 5 9




OKHCIICHHS.

Tema 19. Ilporiecchbl TajJoreHUPOBAHUSL. 2 2 6 10

Hmozo no cooeprcamensromy mooynwo 4 14 12 29 55

CoaepikaTeJIbHBIA MOAYJIb S

Tema 20. IlpoMbIIUICHHBIE METOJBl CHHTE3A 4 4 8 16

BBICOKOMOJIEKYJISIPHBIX COCTMHECHUH.

Tema 21. HarypaibHble U  CHHTETHYECKHUE 4 4 10 18

KayudyKH.

Tema 22. XvMHYECKHE BOJIOKHA. 4 4 10 18
Hmozo no codeprcamenvruomy moodynio 5 12 13 28 52

HNTOI'O ITO KOMITIOHEHTY OIIOIT 51 51 114 216

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IIPOMEXYTOYHOU ATTECTAIIMN

7.1.  KoHTponbHBIE BONIPOCHI
Pazgen 1.

1. Kpurepun oneHkd 35((HEKTHBHOCTH XUMHKO-TEXHOJOTHYecKoro mporecca. CreneHb
npespatieHus. Berxon npoaykra. CelneKTUBHOCTb.

2. Kpurepun  omeHkn  5()(HEKTHUBHOCTH  XMMHUKO-TEXHOJIOTHYECKOTO  Mpoliecca.
MatepuanbpHblii OallaHc, €ro pacyeT U MpeAcTaBleHne. JHEpreTHIeCKui O0anaHc, ero pacuer u
IIpe/ICTaBJICHHE.

3. CkopocTh TexHoOIOTHYeCKUX TmpoueccoB. [lonstue o koddduurente ckopocTu,
MIOBEPXHOCTh COTNIPUKOCHOBEHHS, ABMKYIIAsl CHUjIa Mpoliecca.

4. CKopoCTb TEXHOJOTMYecKUx rmpoueccoB. CrnocoObl yBenuueHus KodpQuirenta
CKOPOCTH.

5. CkopocTh  TEXHOJOTHYECKHX mpormeccoB. CrmocoObl  yBENWYEHHs] MOBEPXHOCTH
COIIPHUKOCHOBEHHUSI.

6. CkopocTh TEXHOJNOTHMYeCKUX mporeccoB. CrnocoObl yBETMUEHUS MABIKYIICH CHIIBI
nporecca.

7. XUMHYECKHe peakTOpbl: KiaccH(HKAIUs MO Ccrmoco0y IMOBOJAa W OTBOJA pPEarcHTOB
(peaxkmopwi nepuoouuecko2o, HenpepvIBHO20 U NOJYNEPUOOULECKO20 OeLCBUSL).

8. Xumuueckue peakTopbl: KIacCHU(pUKALUSA O PEKUMY IBUKCHHS M TEpeMEUINBaHUS
peareHToB.

9. XuMHYecKHil peakTop HAeaIbHOIO BBITECHEHHUS. XapaKTepUCTHUYECKOE YpaBHEHHE
peakTopa.

10. Xumuueckuidl peakTop MOJTHOTO CMEIICHUS. XapaKTepUCTUIECKOe ypaBHEHUE PeaKkTopa.
11. Kackagy XuUMHYECKMX pEakTOpOB IOJHOrO mnepeMemnBaHusa. Pacu€r xonudectBa
CTyIIeHEe! peakTopa rpaguueckuM MeTOIOM.

12. Kackajy XUMHUYECKMX pEaKkTOpOB IIOJHOrO nepeMemuBaHus. Pacuér komnuecTBa
CTyTIeHEH peaKkTopa aHaJTUTHYECKUM METOJIOM.

13. XumHuecKkue peakTophl: KIACCH(PHUKAIMA [0 TEMIIEPAaTypHOMY PpeX UMYy pPabOThI
(aduabamuueckue uzsomepmuveckue u NOIUMePMUYecKue peaKmopul).

14. Knaccudukanus Moaeneil TeXHOIOTHYECKUX CUCTEM.

15. Tlpomuecchl u ammapaThl XMMHUYECKOTO MPOU3BOICTBA: OCaXJaeHUE (euopomexanuueckue
npoyeccsl).

16. Ilpoueccsl W anmapaThl ~ XMMHYECKOTO  IIPOM3BOJICTBA: LMKJIOHUPOBAHHUE,
(euopomexanuyeckue npoyeccol).
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17. Tlpoueccbl ©  anmapaThl  XMMHUYECKOTO  IPOM3BOJCTBA:  LIEHTPU(PYTUpOBAHUE,
AIIEKTPOOCAKACHUE (2UOpOMexaHuuecKue npoyeccyl).

18. Ilpomeccbl M anmapaThl  XMMHYECKOTO  IPOU3BOJCTBA:  DJIEKTPOOCAXKJECHUE
(euopomexanuueckue npoyeccol).

19. IIpomecchl U anmapaTsl XUMHYECKOTO TPOU3BOACTBA: (QIIBTPOBAHHE M  (UIBTPYIOIICE
ueHTpudyrupoBanue (euopomexanuuecKue npoyeccsl).

20. Ilpomeccsl W ammapaTbl ~ XHMHYECKOTO  IPOU3BOJCTBA:  ICEBIO0KHKEHUE
(euopomexanuueckue npoyeccol).

21. Ilpomeccsl M anmapaThl XHUMHUYECKOrO IIPOM3BOJCTBA: HarpeBaHHeE, OXJIaXJIEHUE,
MOBEPXHOCTHAsI U 00bEMHAsI KOHJCHCAIHSI (Mmeniosbie npoyeccol).

22. Ilponecchl U anmmapatbl XUMUYECKOTO MPOU3BOJACTBA: BBIMIAPUBAHUE U MHOTOKpaTHOE
BBIMIApUBAHUE (meniogvle npoyeccol).

23. Ilpomeccsl M ammapaTrbl XHMHUYECKOTO IPOU3BOJICTBA: BBIMAPUBAHUE C TEIJIOBBIM
HACOCOM (meniogvle npoyeccyl).

24. Tlpoteccsl U anmapaThl XUMHUYECKOTO TTPOU3BOACTBA: 00IIee MOHATHE O MaCCOOOMEHHBIX
nporeccax. J[BrkyIas cuiaa MacCOOOMEHHBIX MPOIIECCOB.

25. Ilpomnecchl U anmapaTbl XUMHYECKOTO MPOU3BOACTBA: OOIEE MOHATHE O MEXaHMUYECKUX
mpoleccax.

26. Ilpomeccsl 1 anmapaTbl XUMUYECKOTO MPOU3BOICTBA: PEKTU(UKALINS.

27. Tlpomecchl U anmapaTbl XUMUYECKOTO MPOU3BOICTBA: COPOITHSL.

28. Ilpomecchl 1 anmnapaTbl XUMUYECKOTO MPOU3BOICTBA: IKCTPAKIUS.

29. Ilpoueccsl M anmapaTbl XMMHYECKOTO MPOU3BOJACTBA: CYIKA, CYLIWJIbHBIE amnmnaparsl,
CYIINJIbHBIC aT€HTHI.

30. Boaa B XuMHUYECKOI MPOMBIILICHHOCTH. [loKka3aTenu u OCHOBHbIE METOIbI OUUCTKH.

31. Boja B XUMHUYECKON NMPOMBIIIIEHHOCTU. «PeareHTHOe) yMsArueHue BOJbI.

32. Wonwutsl, knaccudukanus u cBorictBa. MoHOOMEHHOE yMATYECHUE BOJIBI.

33. Ilpou3BoACTBO  CBSI3aHHOTO  a30Ta. (DU3NKO-XMMUYECKHME OCHOBBI  CBS3BIBAHUS
aTMoc¢epHOro a3oTa.

34. ®DuU3MKO-XMMHYECKHE OCHOBBI IIPOM3BOACTBA a30THOM KHCIIOTHI.

35. TexHonoruueckas cxema MpoU3BOJICTBA a30THOM KUCIOTHI MO/ 1aBJICHUEM.

36. Crioco6b! 1 (PU3UKO-XUMHUYECKUE OCHOBBI TPOU3BOJICTBA CEPHOM KUCIIOTHI .

37. TexHonoruueckas cxema MPOU3BOJICTBA CEPHON KHUCIOTHI U3 CEPbl METOAOM 'IBONHOMN
KOHTAKT, IBOiHas abcopOrus"

38. XUMHUYECKUE peaklM M OINHCAHWE Mpoliecca MPOU3BOJACTBA KaJIbIIMHUPOBAHHOW U
MUIIEBON COJIbI aMMHUAYHBIM METOJIOM.

39. TexHonoruueckas CxeMa MPOU3BOJCTBA KaJIbIIMHUPOBAHHON COAbl aMMHAYHBIM
METOJIOM.

Paznen 2.
40. OOmias XapaKTepUCTHKA TEXHOJOTHHW OCHOBHOro opranumdeckoro cuuteza (OO0C),
ChIpbeBas 0a3a 3TOM OTpaciy MPOMBIIUICHHOCTH.
41. Hedtp, ee cocraB, TOATOTOBKA U CIOCOOBI €€ TEePBUYHOM TEepepadOTKH.
TexHonoruueckas cxema pekTudukanuu, HehTsHbIe PpaKkLInu.
42. Metoapl neCTPYKTUBHOM TepepabOTKu HEPTAHBIX TUCTUIIISTOB. Y CIOBHS, MPOIYKTHI U
MEXaHHU3MBbI [TPOLIECCOB MUPOJIN3a, TEPMHUUECKOTO U KATATUTHYECKOTO KPEKUHTa.
43. Meroapl mepepabOTKH Ta3000pa3HbIX UCTOYHHUKOB YTJIEBOJOPOIHOTO Chipbs it OOC.
Oco0eHHOCTH U TEXHOJIOTUYECKask CXeMa aOCOpOIMOHHOTO METO1a.
44, Meroapl mepepabOTKH Ta3000pa3HbIX MCTOYHHUKOB YTJIEBOAOPOIHOTO Chipbs st OOC.
AICOpOIIMOHHBIN METOJT Pa3AeNiCHUs Ta30BbIX CMECEH.
45. Metoapl mepepabOTKH Ta3000pa3HbIX UCTOYHHUKOB YTJIEBOAOPOIHOTO Chipbs it OOC.
Mertoa runepcopOIy B pa3/ielIeHUH ra30BbIX CMECEH.
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46. Meroapl miepepabOTKHM TBEPABIX TOPHOYMX HCKOMaeMblx. OCOOEHHOCTH MPOIECCOB
MOJTYKOKCOBAHMS U KOKCOBaHUs. ['a3udukanus 1 ruporeHn3alus.

47. CrocoObl TOIXYYeHHUs! YTIIEBOJOPOIHOTO CBHIPhS W3 HeTAHBIX (pakuumii. Kapbamuanas
nenapaduHuzanms ¥ ancopOIus Ha IeonuTax. BreiaeneHue TBEpIbIX MapauHOB METOAOM
KpUCTAJIIM3allMM C TPUMEHEHUEM u30upaTenabHbIX pacTBoputreneil. Buabl pudopmunr-
nporecca. Cxema yCTaHOBKU KaTaJTUTHYECKOTO pUu(opMuHTa.

48. TlpombIIUIEHHBIE CTOCOOBI TMONY4YeHHs aneTwieHa. KapOWmHbIA W yTriIeBOJOpPOIHBIN
crocoObl. TexHomornyeckas cxema MPOM3BOJCTBA AlETHIIEHA OKUCIUTEIbHBIM MHUPOIU30M
IIPUPOJIHOTO Ta3a.

49. XapakTepucTuka TMpPOLECCOB TUAPUPOBAHMS W JeruapupoBaHus. IlomydyeHue
LUKJIOTEKCaHa THPUpPOBaHUEM OeH30J1a (YCIIOBUS, KaTalu3aToOPhl, TEXHOJIOTHUECKAsI CXEMA).
Ctupos, METoA MOJyd4eHUs ACTHAPUPOBAHHMEM HTUiIOeH3051a (YCIOBHUS, THUIIBI PEaKTOPOB,
TEXHOJIOTHYECKasi CXema).

50. XapakTepucTrKa IpOIECCOB THAPUPOBAHUS U AeruApupoBanus. byraauen-1,3; cnocoOsr
nonydyenus.  [Ipomecc  OJHOCTamuMitHOTO — JeTHApPUpOBaHHMA  H-OyTaHa  (ycCIIOBHS,
TEXHOJIOTHYECKasi CXeMa, METO/IbI BBIJICTICHHUS).

51. Ilpouecchl THUApaTaluu, AETUApATAIMU. OTWIOBBIA CHUPT, CIOCOOBI TOJYy4CHHUS,
IIPUMEHEHHE. YCIIOBUS M TEXHOJIOTMYECKas CXeMma MPsSMOM Tuaparanuu 3THIeHa. MeTonabl
MOJy4YEHUsl TJIMLEpUHA, NpUMeHeHue. [Ipou3BOACTBO IMIMLEpHHA ILIEIOYHBIM T'HIPOIU30M
snuxyopruipuHa.  CrnocoObl  MOJNydeHUs — STHialerara. TeXHOJOrMuyeckas  Ccxema
STePUPHUKAIHH.

52. OcobGeHHOCTH W BUJBI MPOLECCOB OKHUCIeHHUs. Popmanpaerus, crnocoObl MOIyYEHHMS,
CBOIICTBa, MPUMEHEHHE. YCIIOBUSA U TEXHOJOIMUYECKas CXeMa KaTaJIUTUYECKOTO0 OKHCICHUS
MeTaHa B (popMabaeTH/I.

53. Meronpl monydeHHsS (QeHoIa W aleToHa. TeXHONOrWs KyMOJBHOTO —CIocoda
MIPOM3BOJICTBA ()eHOJIa U allETOHA.

54. DTuUIeHOKCH[, CBOMCTBA, CIIOCOOBI MONyueHHs, TpuMeHeHue. [lomyyenne 3TuiIeHoKCHIa
MIPSAMBIM OKUCJIEHUEM ITHIICHA.

55. Ilonmy4yeHue MajJeMHOBOIO M (TaNEBOTO aHTUAPHUIOB, PEAKIIUU, TEXHOJIOTHYECKasl CXeMa,
0COOCHHOCTH BBIJIENeHUS (PTAIeBOr0 U MaJE€MHOBOTO AaHTUAPUIIOB.

56. Ilpomecchl rajoreHUpoBaHUs, 0OCOOEHHOCTH MPOLECCOB (PTOPUPOBAHUS U HOTUPOBAHUS.
VYcnoBus U TEXHOJIOTUYECKAs CXeMa ra30(pa3Horo XJI0pUpOBaHUS METaHA.

57. XnopupoBaHHE HEHACBIIICHHBIX YIIIEBOAOPOAOB, CIIOCOOBI MOMyueHHs 1,2-auxI0pITaHa.
[IpsiMoe xymopupoBaHue ITUIICHA B )KHIKOH (ase.

58. Bunmixnopua, cnocoOsl nonyueHus. [lonyueHre BUHMWIXIIOpUAA THIPOXIOPHPOBAHUEM
aneTuiIeHa.

59. Peaknuu ¢ropupoBanusi. OpeoHbl, CBOWCTBA W TONMy4YeHHE. TeXHOJOrHYecKas cxema
nosydeHust ppeona-1,2.

60. Knaccugukamuss BBICOKOMOJNICKYJISAPHBIX —coeauHeHH. Metonsl  cunTesa BMC.
NHAIMAaTOpBl 1 MEXaHU3MBI TOJIMMEPHU3ALUN U TIOJIMKOHICHCALINH.

61. IlpomblnuieHHbIE CIIOCOOBI MpOBeACHUs moaumepusanuu. [lonmumepusanus B Oioke, B
pacTBope, B ra3oBoOil, TBepaoi (azax, 3MyJIbCHOHHAS M CYCIEH3MOHHAs MOJUMEpPHU3AIIUH.
OCOOCHHOCTH BBIICTICHUS TOJUMEPOB B KaXJIOM M3 3TUX CHNOCO00B. MHMIIMATODSI,
JIOCTOMHCTBA M HETOCTATKH.

62. IlpomsbliuieHHbIE CTIOCOOBI TPOBEACHNUS OTUKOHACHCAIIHH.

63. Buapel u XapakTepuCTUKU MOJauATUIEHA. [lomydeHue moamsTUiIeHa BBICOKOTOJABIICHMUS.
[TosrydyeHne noau3TUIEHA HU3KOTO J1aBIEHUS.

64. Tlomuctupoii, mpuMeHeHne, oJTyYeHHE OJJOYHON TTOJIMMEpHU3aIlieii.

65. DeHos-aNbIeTHAHBIE CMOJIBI, KIaccu(uKaiys, IpuMeHeHre, noiayyenue. HenpepbIBHbIN
croco0 MoydeHHsI HOBOJIAYHBIX cMoJI. Crioco0 MpOM3BOICTBA Pe30JbHBIX cMoJ. CBOMCTBA U
IIPUMEHEHNE.

66. AMUHOIUIACTHI ¥ ANIOKCUIHBIE MOJUMEPHI, CBOMCTBA, MOJIy4YCHUE, TPUMEHECHUE.
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67. HarypanpHbIi W CHHTETHYECKMH Kaydyku. Kaydykm oO0mero u crenuaibHOTO
Ha3zHaueHUs. MeTo bl MoTydYeHus] HaTpUi-OyTaJUeHOBOIO KaydyKa.

68. Kayuyku obuiero HazHaueHuss. MeToibl OJIy4EHUS CTEPEOPETYIIIPHOro OyTaleHOBOTO
(CKI) u wmzonpenosoro (CKH) kayuykoB. Texnomormueckas cxema mnonyuenuss CKMU.
[Ipou3BoacTBO  OyTaAMEH-CTUPOJIILHOTO W OyTaJAHMEH-METHJICTUPOJIIBHOTO  Kay4yKOB,
MOJTrOTOBKA CBHIPbSI U BOJHOM (ha3bl, TEXHOJOTHUECKAsi CXeMa MpoLecca.

69. Kayuyku cnenuaibHOro HasHaueHUs. M300yTUIIEHOBBIN KaydykK, MOJIy4eHHE, CBONCTBA,
TEXHOJIOTMYECKasi cxema. XJIOpPOIPEHOBBIN KaydyK, IMOJIy4eHHE, CBOMCTBA, TEXHOJIOTHYECKAs
cxeMa.

70. TI'erepouenHble 31actoMepbl. CHIOKCAHOBBIC, NOJUCYJIb(UIHBIE U IOJUYPETaHOBBIE
kayuyku. [Tosiydenue u cBoiCcTBa.

71. IlpousBoxctBo pe3uHbl. Craaum TexHoJorudeckoro mnpomecca. CocTaB pe3HMHOBOU
CMECH.

72. Knaccu¢ukaiuss BOJIOKOH, ChIpb€ Ul MPOM3BOJCTBA XWMHYECKHUX BOJIOKOH, CTaJuU
TEXHOJOTMYECKOI0 MPOoLEecca MOTYYEHHs] XUMUYECKUX BOJIOKOH.

73. HckyccTBeHHBIE BOIOKHA. [IpON3BOACTBO BUCKO3HOTIO U alIETATHOTO BOJIOKOH.

74. Cunrernueckue  BOJOKHA. [Ipou3BoAcTBO  monMMA(UPHBIX, MOJUAMHUAHBIX U
MOJINAKPUJIIOHUTPUIIBHBIX BOJIOKOH.

7.2.  Tewmsl nokmanos (pedeparon)

1 Ponr u MacmTaOGbpl WCHONIB30BAaHUS XHMHYECKUX TMPOIECCOB B pas3HbIX cdepax
MaTepuaibHOrO MPOU3BOJICTBA.

2 CoIpbeBas u sHepreTuueckas 6a3a XI1.

3 Kpurepun onieHkn 3GEKTHBHOCTH XMMHKO-TEXHOJIOTHYECKOTO TPOIIecca.

4  XuMHYECKOE MPOU3BOJCTBO KAK CIOXKHAs CUCTEMA.

5 PaBHoBecue u ckopocts B XTII.

6 Knaccudukanus XTII

7 XUMHYECKUE PEAKTOPBI.

8  Bopa kak cbipbe u KoMoHeHT XI1.

9 TexHonorus CBA3aHHOIO a30Ta.

10 CoBpemeHHasi TEXHOJOTUYECKAsi CXeMa MPOU3BOJICTBA a30THON KHUCIIOTHI.

11  ®uU3UKO-XMMHYECKHE OCHOBBI MPOU3-BOACTBA CEPHOU KHUCIOTHI.

12 IIpou3BOACTBO KaJbLIMHUPOBAHHON U MUILIEBOW COJIBI.

13 Baxueimue 31eKTPOXUMUYECKUE IPOU3BOACTBA.

14  OO6mas xapakTepucTHKa TEXHOJIOTUU OCHOBHOTO OPraHUYE€CKOT'O CHHTE3A.

15  Meroas nepepabOTKH MPUPOTHBIX HICTOUHHUKOB CHIPBSI.

16 XapaxrepucTuka mpoIeccOB THAPHPOBAHUS U AETUAPUPOBAHHS.

17 TIpomeccs! rumpararuu, AerHaApaTaIyH.

18 OcobenHocTH U BUIBI IPOLIECCOB OKUCIIEHUS.

19 TIpowueccs! ranorenuposanus.

20 TIpomblmeHHbIE METOBI CHHTE3a BHICOKOMOJIEKYIISPHBIX COETUHEHHUIA.

21 HarypanbHble ¥ CHHTETUUYECKHE KAydyKH.

22 Xumuyeckue BOJIOKHA.

7.3.  Tewmbl TUCEMEHHBIX paOOT (THUITBI 3a]1a4)
MonynbHass paboTa MO MPOBEPKE TEOPETHUECKUX 3HAHUW — IO BCEM TEeMaM, C
UCTIOJIb30BaHUEM YKa3aHHBIX BBIIIE KOHTPOJIBHBIX BOITPOCOB.
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7.4. Obpazen coaepaHus SK3aMEHAIIMOHHOTO Owiera (MpU HAIWYUHM HK3aMEHa IO
JTUCILIUTIIINHE)

JloHenknii rocyJapCTBEHHBIM YHUBEPCUTET
XuMudeckuit paKynbTeT
Kadenpa dusnueckoit xummn,
Kagenpa Onoxumuu u opraHMuecKoi XUMUHU

[TporpamMma BeICIIIEro 00pa30BaHUS [Tporpamma OakanaBpuaTa

Hanpasnenue noarotToBku 04.03.01 Xumusga

[Ipodws moaroTOBKH XAMUSA

dopma 00yueHus OYHas, OYHO-3a0YHas

Cemectp Cenpmoit

Jucuuninza XumMuyeckas TEXHOIOTHS
BUJIET Nel

1. Kpurepuu onenku 3(EeKTHBHOCTH XMMHMKO-TEXHOJIOIHYECKOTO mnporecca. CTenens
IIPEBPALICHMS], BBIXO POIYKTA.
2. ®U3MKO-XMMHUYECKUE OCHOBBI TIPOU3BOICTBA CEPHOU KUCIIOTHI.

(%)

[IpomblnieHHbIE  CIIOCOOBI MPOBEACHUS MONMMEpPU3ALUU, UX MPEUMyIIecTBa U
HEJOCTaTKH.

4. ®opmanbaerua, CrocoObl TOJTydYEHHs, CBOWCTBA, NPUMEHEHHE. TEXHOIOrHYECcKas
CXEMa KaTAJIMTUYECKOr0 OKUCIICHNS METaHa.

VYTBepxeHo Ha 3aceqaHuu Kadeapsl GU3NIEcKON XUMHUH, TIPOTOKOJ No oT r.
3aBeayromuii kadeapoit B.M. Muxanpayk
OK3aMeHaTop A.B. benbiit

VYTBepxkIeHO Ha 3aceqaHuy Kadeapsl OMOXUMUHU U OPTraHUYEeCKON XUMHH, TIPOTOKOI

No oT T.
3aBenyromuii kadenpoit O.B. bapanosa
DK3aMeHaTop M.A. CuHenbHHUKOBA

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT ObYHAIOIIIMECA

8.1. Cewmectp |

Howmepa paznenos Bun padotsl Maxcumanbroe
pa pasit AP KOJINYECTBO OaJIJIOB

OpraHu3alioHHO-y4cOHAas pabora 10
CamocrositensHas padoTta 10

Paznen 1
MopynbsHast KOHTpOJIbHAs paboTa 10
Hroro 30

Paznen 2 Opraau3annoHHO-y4eOHast pabora 10
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CamocTosTenpHas padoTta 10
MonynbHas KOHTpOJIbHas paboTa 10
Hroro 30
UTOIo 60
JK3aMeH 40
OO0uruii uror 3a cemectp 100

CooTtBeTcTBHE 0AJUIOB OLIEHKE

OlLieHKa 10 MATHOAIILHOM IIIKAaJIe
KonunuectBo 0auioB u3 =
100 ECTS Ok3ameH, auddepeHITUpOBaHHBII 3auer
3a4eT

90-100 A OTJIUYHO 3a4TECHO
80-89 B 3aYTCHO
75-79 C XOoporo 3aYTCHO
70-74 D 3a4TEHO
60-69 E YIOBJICTBOPHUTEIBHO SaTTemO
35-59 FX HE 3a4TEHO

034 F HEYIOBIETBOPUTEIHHO e 3aUTeHO

9. OBECIIEYEHHME OGPA3OBATEJIBHOI'O ITPOLUECCA AJIA JIULL C
OI'PAHMYEHHBIMHN BO3MOXHOCTAMU 310POBbA 1 MTHBAJIM/IOB

B xoze peanuzanuu QUCIIUIUTMHBI UCTIOIB3YIOTCS CIICIYIONINE JOMOJTHUTEIIBHBIC METOTbI
00y4eHHsl, TEKYIIIEr0 KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOYHOU aTTecTallui O00y4arouuxcs B
3aBUCHMOCTH OT UX WHIUBUAYATBHBIX OCOOCHHOCTEH:

1) JUIS CIENbIX U CIIAa0OBUNAIINX:

— JEKIUU  O(QOPMIISIOTCS B BHJE OSJCKTPOHHOTO JOKYMEHTa, JOCTYIHOTO C
MOMOIIIBIO0 KOMIIBIOTEPA CO CTIEHUATHU3UPOBAHHBIM MMPOTPAMMHBIM 00ECIICUEHUEM;

— JUIS ~ BBITIOTHEHWS]  3aJaHds  TpU  HEOOXOAMMOCTH  TNPEAOCTABISICTCS
YBEJIMYUBAIOIIEE YCTPOMCTBO; BOZMOKHO TaKKE UCTIOJIb30BAaHUE COOCTBEHHBIX yBEIUYUBAIOLTNX
YCTPOWCTB;

— MUChMEHHBIE 3aJJaHusl OPOPMIIAIOTCS YBEIHUEHHBIM HIPU(TOM.

2) JUTSI TITYXHMX U CJIa00CbIIIaInX:

— JIEKIUU 0POPMIIIOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTA;

— MMUChMEHHBIC 33JIJaHUS BBITOJHIIOTCS Ha KOMITBIOTEPE B MUCBMEHHOHN QopMme;

— 9K3aMEH TPOBOJUTCS B TNHCHbMEHHOH (opMe Ha KOMIBIOTEPE; BO3MOXKHO
poBeJicHUE B JOpME TeCTUPOBAHUSI.

3) JUTSI TUT] C HAPYLIEHUSIMU OMOPHO-/IBUTATEeNILHOTO armapara:

— JEKIUU  O(OPMIISIOTCS B BHJE OSJCKTPOHHOTO JOKYMEHTa, JOCTYIHOTO C
MOMOIIIBI0 KOMIIBIOTEPA CO CTIEUATH3UPOBAHHBIM MMPOTPAMMHBIM 00ECIICUEHUEM;

— MMUCHhMEHHBIC 33JIaHUS BBIIOHSIOTCS HA KOMITBIOTEPE;

— 9K3aMEH U 3a4€T MPOBOSATCS B YCTHOU (hopMe MU BBITIOTHSIOTCS B MUCHMEHHOM
dbopme Ha KOMIIBIOTEpE.

[Ipn HeoOXOIMMOCTH TMpeayCcMaTpUBAETCs YBEIWYCHHE BPEMEHH [UIsI TMOATOTOBKH
OTBeTA.

[Ipouenypa mnpoBeAeHHS  MPOMEKYTOYHOM  aTTecTallud AN OOydaroluxcs
YCTaHABIIMBACTCA C YYETOM WX HWHIAUBUAYAIBHBIX TICUXO(PU3UYECKUX OCOOCHHOCTEH.
[TpoMexyTouHas aTTeCTallusd MOXKET MTPOBOAUTHCS B HECKOJIBKO STAIOB.
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[IpoBenenne mpoueaypsl OLEHHBAHHUA pPE3YyJIbTaTOB OOYYEHHUS JIOMyCKaeTcs ¢
UCIIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTHH.

ObecneunBaeTcst JOCTYI K HH(GOPMAIIMOHHBIM U OuOIMorpaduIeckuM pecypcaM B CETH
WutepHeT Ui Kaxkaoro oOydaromierocss B (opmax, aZalTUPOBAaHHBIX K OrPAaHUYEHHUSIM HX
3II0POBBSI ¥ BOCTIPHUSITHS MHPOPMALINH:

1) JUIS CIENbIX U CIIAa0OBUNALINX:

— B IIEYaTHOHN (OopMe yBETMUEHHBIM mpH(TOM;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

2) JUTSI TITYXHMX U cJIa0oCbIIaInX:

- B IIeYaTHOH popme;

- B (hopMe IIEKTPOHHOTO JOKYMEHTA.

3) 111 00yYaromuXxcs ¢ HapyIeHUsIMU OIIOPHO-/IBUTATEIbHOTO alapara:

- B [IEYAaTHOH (opme;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE YUEBHOI'O ITPOLUECCA

Y4eOHbie 3ansaTHs IpoBoAsITCS B ['maBHOM Kopmyce JJonl'Y (r. Howernk, np. 'ypoBa, 6).
Jlns mpoBenieHust 1a00paTOPHBIX 3aHATUH TpeOyeTcs ayauTopusi, 000py10BaHHAs MEIOBOM WM
MapKepHOH JTOCKOW, MyJIbTUMEIUHHBINA TIPOCKTOP U KpaH, HOYTOYK, KOMILIEKT y4eOHOH Mebenn
JUIs CTYJIEHTOB, pabodee MeCTO NpernojaBaTens,Bbixof B VHTepHET — NpOBOAHOM MM C
ucnoiabs3oBanueM Wi-Fi.

Jis caMOCTOSTENTbHOM paboThl MCIOJB3YIOTCSI TEKCTOBBIE M 3JEKTPOHHBIE PECYpChI
HayuyHoli OMONIMOTEKM YHUBEpCHUTETa W JPYTHUX DJIEKTPOHHBIX OMOTMOTEYHBIX 0a3 JaHHBIX,
y4eOHO-METOIMUeCcKoe oOOecleueHrne, MPEeCTaBIeHHOE B Y4YeOHO-METOJAMYECKOM KaOWHeTe
I'maBHoro KOpHyca (ayn.405).

OOyuaronyecs HMMEIOT BO3MOXHOCTb  MCIIOJIb30BaThb y4eOHbIE MaTepualibl 110
JTUCLUIUIMHE, pa3MelieHHble Ha rmiatgopme Moodle LlenTpa AucTaHIIMOHHOTO OOpa3OBaHMS
OI'BOY BO «loHI'Y». Ilpu m3ydeHUH TUCIUTUIMHBI MPUMEHSIOTCS 3JIEKTPOHHOE O0ydYeHue u
JMCTAaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH.

C  ucnonp30BaHMEM  pecypcoB  IIaTGOpMbl  AMCTAHLIMOHHOTO  00pa3oBaHUs
OCYILIECTBIIICTCSI TEKYIIMH KOHTPOJb 3HAHMW OOYyYaromMXCs Ha OCHOBE TECTUPOBAHUS U
IPOBEPKH PE3YIbTaTOB CAMOCTOATENBHOM pabOThI.

11.  PEKOMEHIAYEMAZ JIUTEPATYPA

11.1 OcHoBHas TUTEpaTYypa

1. Meronndeckue yka3aHus K BBINOJIHEHUIO Ja00OpaTOPHBIX paboT MO Kypcy «XUMHUYECKas
texHonmorusi» (miast  cryneHtoB HampasieHuss 04.03.01 wu cneumansHoctn 04.05.01). //
CocraBurenu: B.M. Muxaneuyk, A.B. benbiii, M.A. CunensnukoBa. lonenk, JonHY, 2017. —
60 c.

2. Komuccapos, 0. A. Xumudeckas TEXHOJOTHS: MHOTOKOMIIOHEHTHAs PEKTHU(MUKAIUS
[DnexTpoHHBIN pecypc] : ydeOHoe mocoOue i akaaeMmudeckoro OakanaBpuara / 1O. A.
Komuccapos, [lam Kyanr [lanr. - 2-e u3za. - Mocksa : FOpaiit, 2018.

3. XuMuyeckass TEXHOJIOTUA [DJEKTPOHHBIM pecypc]| : METOAMYECKHE YKa3aHus K
CEMMHApCKMM M NPAaKTUYECKUM 3aHATUAM JUIsI CTYACHTOB YETBEPTOrO Kypca XUMHUYECKOIO
¢axynbrera / [coct. JI. A. EropoBa] ; ToMckuii ToCyaapCTBeHHBI YHUBEPCUTET, XUMHUUECKUI
dakynpTeT. - ToMck : ToMckuii rocyiapcTBeHHbIN yHUBEepcuTeT, 2014. - DIeKTpOHHBIC TaHHBIC

(1 daiin).

11.2 lonosiHuTebHAS JJUTEPATypa
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1. OCHOBBI XUMUYECKOW TEXHOJOTHHU: Y4eO. JUIsl CTYJICHTOB XHUM.-TEXHOJI CITeIl. BY30B /
N.I1.MyxnenoB, A.E.I'opmireiin, E.C.Tymapkuna; Ilon pen. M.I1.Myxnenosa. -4-e usg. -M.:
Bricmr. mk., 1991. -463 ¢

2. Coxonos, P. C. Xumunueckas texsonorus : B 2 1.: Y4e6. nocobue a1 CTyACHTOB BY30B.
T. 1 : Xumuueckoe NPOU3BOACTBO B AHTPOINOIEHHOHN AesTenbHOCTH ; OCHOBHBIE BOINPOCHI
XUMH4eckoi TexHosoruu ; IIponsBoactBo Heopranmueckux BemecTB / P. C. Cokomnos. - M. :
BJIAJ1IOC, 2000. - 367 c.

3. Cokonos, P. C. Xumuyeckast Texnonorusi: B 2 1: Yue6. nocoOue 1t CTYZI€HTOB BY30B.
T. 2 : Meramnyprudeckue npoueccsl; IlepepaboTka xumudeckoro Tomiausa ; IIpousBoacTso
OpraHMYecKux BeecTB U nonumepHsix matepuanos / P. C. Cokonos. - M. : BJIAZIOC, 2000. -
448 c.

4. Kytenos, A. M. O6mas xumuyeckas texaonorus / A. M. Kyrenos, T. . Bonnapesa, M.
I'. Bepenrapren. - 3-e u3a. - M. : Akagemknura, 2004. - 528 c.

12. NHOOPMAIIMOHHBIE PECYPCHI

1. HaumonanbHast  3JjiekTpoHHasi  OumOaumoreka  (HOB): benepanbHast
rocynapcTBeHHas WH(popManmoHHas cuctema / MunuctepctBo Kyneryper P®;Poccuiickas
rocyaapcTBeHHas 6ubnuoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mara oOpaiienus:

01.09.2023). — Pexxum noctyna: cBOOOAHBIN, noanucka. Heo6xoanma ycTaHOBKa MPOrpaMMHOIO
obecrieueHus. — TEKCT: ANMEKTPOHHBIN.

2. eLIBRARY.RU: nayunas anexTpoHHas Oubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru(gara o6pamenus: 01.09.2023). — Pexxum pocTyma: Ijisi aBTOPU30B.
II0JIB30BaTENEN. —TeKCT: DJIEKTPOHHBIN.

3. Hayunas snexrponnass Oubnmoreka «KubOepJlenmnkay: cait / Acconuanus
«OtkpeiTas Hayka». — MockBa, 2014- . — URL:https:/cyberleninka.ru/. — Pexum moctyma:
CBOOOIHBIN. — TEKCT: TEKTPOHHBIMN.

4. DNEeKTPOHHO-OMOIMOTeYHAs cucrema «Jlanby: [caiit]. —

URL:https://e.lanbook.com(mata obpamenus: 01.09.2023). — Pexxum moctyna: Ijisi aBTOPHU30B.
II0JIb30BaTENC.— TEKCT: DIIEKTPOHHBIN.

5. 9BC KOpaiitT: snekrponHas OMOIMOTEYHass cucTema: calT. — Mocksa, 2013. —
URL: https://biblio-online.ru(nata obpamenus: 01.09.2023).— Pexxum gocTtyma: AJITaBTOPU30B.
nosib3oBaTenei. — TeKCT: 3JIeKTPOHHBIM.

6. DyeKTPOHHO-0uOanoTeunasi cucrema Jloul'Y: caiitr / ®T'BOY BO «/loH['Y». —
Honenk, 2016- . — URL: http:/library.donnu.ru/ (mata oo6pamenus: 01.09.2023). — Pexum
JIOCTYTIA: CBOOOHBIN. — TEKCT: 3J€KTPOHHBIM.

7. DJiekTPOHHBIN KaTajor Hayunoit 6mOmmoreku [ounl'Y: pasmen caiita / Hb
Houl'Y. — Tekct: snekrponusiii // DbC Jlonl'Y: caitr. — URL: http://library.donnu.ru/catalog/
(mata oOpamenus: 01.09.2023). — Pexum gocTyna: TOHWCK CBOOOJHBIN, 3JICKTPOHHBIC
JIOKYMEHTHBI — [J1s1 Ttosib3oBaTenen JJonl'y.

8. JuexktpoHnblii apxuB [oul'Y: pasmen caiita / Hb Jonl'Y. — Tekct:
anektpornbit // DBC Jlonl'Y: caiit. — URL: http://repo.donnu.ru/ (mata oOpareHus:
01.09.2023). — PexxuMm goctyma: CBOOOTHBIH.

13.  ITPOI'PAMMHOE OBECIIEUEHHE

1. Windows 7 PRO (xopnoparuHnas nunensust JJoul'Y Ne 46484614)

2. MicrosoftOffice (kopriopatusHas gurieH3ust JJoul'Y Ne 46472919)

3. MicrosoftVisualStudio (muuensus nporpammel DreamSpark i BeICIIMX y4ueOHBIX
3aBEeCHUI)

4. AwnrtuBupyc Kacmepckoro, AdobeAcrobatReader, xPDF (munensun GPL, Apache,
BSD niis cB0OOOAHOTO MPOTPaMMHOTO 0OECTICYCHHMS).



