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O6uine cBeeHnst 0 NPOrpamme

[Tporpamma BCTYNUTEIBHOTO MCTIBITAHHA COCTABNEHA Ha OCHOBe Tpedosanuii PI'OC
BO no Hanpasnennio noarotoBkd 18.06.01 Xumuueckas TeXHONOTHS (YPOBEHb
MOJArOTOBKH  KagpoB BbiCUIeH  KBaNM(HKAIMHK), YTBEPKICHHOM  I[PHKA3OM
MunsucTepcTBa obpazoBanus U Hayku Poccuiickoit ®enepauun ot 30 mrong 2014 r.
No 883 (zapeructpupoBaH MuuucTepcTBoM toctHuMn Poccuiickoit ®eaepaunn 25
asrycra 2014 r., perictpanronusiid Ne 33815).

ITporpaMma BCTYMHMTENLHOIO MCIBITAHHA cHOpMHpPOBaHA HAa OCHOBE (ejepanbHbIX
rocyapcTBEHHBIX 00pa3oBaTeNbHBIX CTAHAAPTOB  BICIIEro 00pa3oBaHus 10O
nporpamMmam HakasiaBpHaTa M MarucTpaTypbl.

[lporpaMMa BCTYNHTENBHOTO MCILITAHHS PAcCMOTPEHa M PEKOMEHJ0BaHa K
YTBEPKACHHIO Ha 3aceaHuu Kadeapsi

XUMMUYECKHUX TEXHOJIOT YA

HANMCHOBAHME Kadeipbl
o1 24.09.2019, nporokon Ne 2.

H.o. 3aB. kadeapoi

(; // O.A. Kansko

JIATE NOANHCAHRA NOANHCL H.O. Gamin

Caenenus 0 paspaboT4yMKax MporpaMmai:

APTAMOHOB A .B., KAH/Il. TEXH. HAVK, IOLITEHT KA®E/IPbI XT

(DHO, yuenas cTeneHs, YYeHOe 3BAHHE, 101AKHOCTb, MECTO padboThi)

COKOJIOB B.B., KAH/I. TEXH. HAYK, JIOLIEHT KA®EJIPbI XT

(DUO, yuenas cTencHb, YHEHOE 3BAHNE, N0TKHOCTL, MECTO paboTsl)

AKCEHYHUK K.B., KAH/JI. TEXH. HAVK, JIOLIEHT KA®EJIPbI XT

(DUO. yueHas CTENEHb, YIEHOE 3BalHe, NONAHOCTh, MECTO paboTsl)



1 ®OPMbI TIPOBEJIEHUS BCTYIIMTEJIBHOI'O UCTIBITAHUSA

BerynurenbHble HCTIBITaHUS TPOBOJISATCA B YCTHOUM opMe 1o Ouseram

2 TPEBOBAHHMA K BCTYIHUMTEJIBHOMY MHCIBITAHUIO 11O
CIIEIUMAJIBHOCTHA

Ot sk3aMeHyromuxcs TpeOyeTcs: 3HaHWe MaTepuania, IPelyCMOTPEHHOIO JaHHOU
MIPOTPaMMO; YMEHHE KPATKO H3JIOKUTh COJEpP>KaHHE PadOThI, MPEICTABICHHON B
KauecTBe pedepara, W BIAJCHHE BCEM KPYroM BOIIPOCOB CBSI3aHHBIX C Y3KOM
00J1acThIO, K KOTOPOI OTHOCUTCS pedepar.

3 COAEPKAHUE IMPOI'PAMMBI

ConepxaHue MporpaMmbl 0a3upyeTCss Ha CICAYIOMMX YYEOHBIX UCIUIUIMHAX:
«OO0mass u HeopraHuyeckass XuMHUsS», «AHAIUTHYECKas XuUMHUsI», «DUBHUKO-
XUMHYECKUE METONbl aHaIn3a», «OpraHuyeckas XuMus», «Duznueckas XUMUS»,
«Komnounnass xumusi», «lIpomecchl W anmaparbl XUMHYECKON TEXHOJIOTHUNY,
«TeopeTndeckue OCHOBBI TEXHOJIOTMM HEOPTaHWYECKUX BemiecTB», «Oo01mas
XUMHYECKass TexHosorus», «TexHomoruss ammuaka», «TexHOIOrus azoTHOMN
KUCIIOThDY, «TexHomoruss kapbamuma», «TexXHONOTHS  CEpHOM  KHUCIOTHI».
«Texuonorust dhochopHor KUCTOTHI», «TexHOMOTHA (KOMILIEKCHBIX) MHUHEPAIbHBIX
yaoOpeHuil» M Jp. AUCHUUIUIMHAX, BXOJSIIMX B 00pa3oBaTelIbHBIC MPOrpaMMBbI
BBICIIIETO O0Opa30BaHus YPOBHS OakajlaBpraTa U MarucTpaTyphl.

1. Teopeanecxne OCHOBBI OpraHm3anuu XMMHKO-TEXHOJIOINHIECCKHUX IMMPOIECCOB

Tunel peakTopoB. Peaktopbl s razodasHbiX, >XUAKO(DA3ZHBIX M MHOTO(a3HBIX
npoueccoB. PeakTopsl M peakTOpHbIE Y371l Ul COBMEIIEHHBIX ITPOLECCOB.
Opranuzanusi peakTOPHBIX y3JI0B JJI BBICOKO 3K30- U SHAOTEPMUYECKHUX MPOIIECCOB.
JIOCTOMHCTBA, HEAOCTAaTKU M OCOOEHHOCTH PEAKTOPOB IEPUOJUYECKOTO U
HENPEPBIBHOTO JAeHCTBUS. AnnapaTsl AJis TEIUIO0OOMEHHBIX IPOLECCOB B XUMUYECKON
TEXHOJOTMH. Ammaparbl JUii MacCOOOMEHHBIX MPOLECCOB B  XHMHUYECKOM
TEXHOJIOTHH.

2. CoBpeMeHHbI€ MPOOIeMbl XUMHYECKOH TeXHOJIOTHI

CoipbeBas 0a3za XMMHUYECKON MPOMBINIIICHHOCTH. JDHEpreTudeckas 6a3za XuMUIeCKOn
MPOMBITIUIEHHOCTH. [Ipo6iemsl sHEpTo- U pecypcocoepeskenus. [IpodaeMbl 3xoIoTHH
XUMUYCCKUX TIPOU3BOJICTB M XUMHUYCCKOW MPpOAYyKIHH. [IpoOiieMbl MCITONB30BaHUS
aNbTCPHATUBHBIX M HETPATUITMOHHBIX UICTOYHUKOB CHIPHSI.

3. MoaeaupoBanune XTIl u XTC

MareMaTiueckoe MOCIUPOBAHHE XUMHKO-TeXHOJoruueckux mporeccos (XTII) u
xumMuko-TexHojgornyeckux cuctem (XTC). CymHOCTh M 1€l MaTeMaTU4ecKoro
MOJEIIUPOBAHUSL OOBEKTOB XMUMHUYECKOM TEXHOJOTMU. MeToasl MOCTPOCHUS
SMIOUPUYECKUX U (UBUKO-XMMHUYECKUX  MOJeNed  XHMMHUKO-TEXHOJOTUYECKUX



nporeccoB. [IpoBepka amekBaTHOCTH Mojenu. MaeHTHUKAMS MaTeMaTHYECKUX
ONMCAHUMN TEXHOJOIMYECKUX IIPOLECCOB.

4. PU3NKO-XMMHYECKHE OCHOBBI NMPOLECCOB CHHTE3a MPOAYKTOB TEXHOJOTHH
HEOPraHN4YeCKUX BellecTB

OU3NKO-XMMUYECKHE OCHOBBI IpOllecca KOHBEPCUU NPUPOAHOTO Tasza. PDusmko-
XMMUYECKHE OCHOBBI IpOIlecca CHHTe3a aMMuaka. (DU3MKO-XUMUYECKHE OCHOBBI
npolecca CHUHTE3a a30THOM KHUCIHOTHL. (DHU3UKO-XMMHYECKHE OCHOBBI Ipolecca
CHUHTE3a CEepHOM KHUCIOTh. DUNKO-XUMUYECKHE OCHOBBI TMpoOIecca IMOIyUYeHHUs
AKCTPAKIIMOHHON (ochopHOil KUCHAOTHL. DU3HKO-XMMHUYECKHE OCHOBBI MpoIlecca
nosrydeHus: ochaToB aMMOHHUS.

5. ba3oBblIe M0J10:KeHUs reTepPpoOrecHHO-KaTaAJIMTUICCKUX ITPOLHECCOB

Karamu3 B XUMHUYECKON TEXHOJIOTMH, ONPEAECIEHNUE, BUIbL. | €TEPOreHHbIN KaTaIn3.
CBoiicTBa TETEPOTCHHBIX KATAIU3aTOPOB, TPEOOBAaHUSI K HUM U CIHOCOOBI MX
NpUroToByieHUs1. CKOPOCTh TE€TEPOTrCHHO-KATATUTUUECKUX PEAKIUM M TPOIIECCOB.
MexaHu3M reTeporeHHoro karammza. (OO0macTH TPOTEKaHHS  T'€TEPOreHHO-
KaTAUTMTAYECKUX TIPOLIECCOB.

6. PU3HKO-XHUMHYECKHE OCHOBBI METOA0B OYHUCTKH M pPa3acjiCcCHUHA Ira3oBblIX H
KHJIKOCTHBIX ITOTOKOB U ME€TO/10B IMOJYYCHUHA HCOPraHUMYCCKHUX IMIPOAYKTOB

Kpucrammmzanus. OCHOBHbIE  3aKOHOMEPHOCTH,  CIIOCOOBI  peanu3aluu U
OCOOEHHOCTH Ipolecca B TEXHOJIOTMHM HEOPraHMYecKUX BemecTB. Pexktuduxarus.
OCHOBHBIE 3aKOHOMEPHOCTH, CHOCOOBI peanu3alMi U OCOOEHHOCTH Ipolecca B
TEXHOJIOTMM HEOPraHWYeCKHX BewecTB. AOcopOuus. OCHOBHBIE 3aKOHOMEPHOCTH,
CrocoObl peain3alii U OCOOCHHOCTH MpOIecca B TEXHOJIOTMU HEOPTraHWYECKHUX
BemecTB. AncopOuus. OCHOBHBIE 3aKOHOMEPHOCTH, CIOCOOBI pealu3aluu |
OCOOEHHOCTH Mpoliecca B TEXHOJIOTMM HEOPraHW4YecKHX BeulecTB. MOHHBIM OOMEH.
OCHOBHBIE 3aKOHOMEPHOCTH, CHOCOOBI peanu3alud U OCOOCHHOCTH Ipolecca B
TEXHOJOIMH HEOPraHMYeCKUX BellecTB. DKCTpakuus. OCHOBHbIE 3aKOHOMEPHOCTH,
CHOCOOBI peaiv3allud M OCOOCHHOCTH IMpoLecca B TEXHOJOTMH HEOPraHUYEeCKHX
BEILECTB.

7. IToaroroBka ChIPbA JJIfl CUHTE3a HCOPraHUMY€CKUX IMPOAYKTOB

[ToaroToBka ceipbsi. CiocoObl MOATOTOBKU CHIPBS: ApoOiieHue, (iaoTamus, 00XKur,
pacTBopeHue, cemapainusi. KOMIIJIEKCHOE  HMCIOJIb30BaHUE  ChIphs.  MeTobl
oOoraiieHuss TBEPAbIX U >KUJIKUX MaTepuanoB, ra3oB. CBOICTBa, NMPUMEHEHUE H
CIIOCOOBI TTOTYYEHHUS a30Ta, KUCIOPO1a, HHEPTHBIX ra3oB. CBOWCTBA, MPUMEHEHHE 1
CTHIOCOOBI TOJTYYESHHS BOJOPO/Ia, CHHTE3-Ta3a.

8. O0mue NMpUHIHUNBI B TEXHOJOIMH W OPraHU3ALMU TEXHOJOTHMYECKHX CXeM
NPOU3BOACTBA

TexHoyoruss ammuaka. OJIOK-CXeMa TPOU3BOJACTBA, CBOMCTBA M IPUMEHEHHE
aMMuaka. TeXHOJIOTHsSl a30THOM KHUCJIOTHI: OJIOK-CXeMa MPOU3BOJCTBA, CBOMCTBA U
IIPUMEHEHHUE a30THOM KUCITOTHI. CepHasi KMCIIOTa: CBOMCTBA M IPUMEHEHHE, CITOCOOBI
IIPOM3BOJICTBA U3 PA3IIMIHOTO ChIphsi. DochopHas KHCIIOTa: CBOMCTBA U PUMEHEHHE.



[IpousBoacTBo TexHUYeckoil (OCPOpPHON KHUCIOTHI M3 amatuTa. A30TcCOoAepKaliue
yaoOpeHus: crocoObl MoyyueHus, cBoWcTBa W npumenenue. docdopcoaepxarire
yaoOpeHusi: crocoObl MOJMy4YeHHs, CBOWCTBAa M mIpuMeHenue. Kamuiicomepskariue
yaoOpeHusi: CrmocoObl TOJydeHusi, CBOWcTBa M mpuMeHeHue. KoMruiekcHbie
yaoOpeHusi: criocoObl MOMyYeHHsI, CBOMCTBA U MPUMEHEHHUE, IPUMEHEHHE.

9. Pemienne BOIIPOCOB 3KOJIOI'MM B TEXHOJIOI'HM HEOPraHHY€CKUX BEeIIECTB

MeToapl OYHMCTKH BOJBI JIJISI TIPOM3BOACTBEHHBIX IPOIECCOB. METOIBl OYHUCTKH
CTOYHBIX  BOJ| MPOMBINUICHHBIX  mpeanpuatuii. OuucTtka  ra3000pa3HbBIX
MIPOMBIIIUICHHBIX BBIOPOCOB. YTWIHM3aIMsg W OOE3BPEKMBAHUE TBEPIBIX OTXOOB.
3amuTa OKpY>Karoleil cpebl OT BHIOPOCOB OKCHAOB a30Ta B MPOU3BOACTBE a30THOU
KUCJIOTBl. 3allldTa OKpYyXKalolled cpeAabl OT BBIOPOCOB CEPHHUCTOrO rasza B
MPOU3BOJICTBE CEPHOM KHUCIOTHL. 3allUTa OKPY’KaIoLIeH cpeasl OT BBIOPOCOB
(TOPHUCTHIX COCTUHEHUH B TIPOU3BOJACTBE MUHEPAIBHBIX YI0OPEHUH.

4 TIPUMEPHBIE BOITPOCHI JJIA BCTYIIUTEJABHOI'O 3K3AMEHA B
ACIIUPAHTYPY

1. TeopeTH4eckue OCHOBbI OPraHU3ALNH XHUMHKO-TEXHOJOTHYECKHUX MPOLECCOB
1. PeakTopsl 1715 Ta30(a3HbIX MPOIIECCOB.

PeakTopsl 17151 BBICOKOTEMIIEPATYPHBIX POLECCOB.

PeakTopsl meprnoanyecKkoro A1eMCTBHUS.

B W

AOGcopbepsl.

CyuunbHbIe YCTaHOBKH.

VY CTaHOBKHU 7151 OXJIAXKICHUSI TPAHYII.
TermnooOMeHHUKHY.

BrinapHsblie anmapatsl.

Q o ~No wu

2. CoBpeMeHHbIE MPOO1eMbl XUMHYECKOH TeXHOJIOTHH

ChIpbe MpOU3BOJICTB HEOpPraHWYeCKuX BemecTB. Kiaccudukaius chipbs.
Knaccudukanus sHepreTuueckux pecypcoB XMMHUUECKUX MMPOU3BOJICTB.
[TpoGnemsbl 3HEPro- U pecypcocOepeKeHUsI.

[Tpo6ieMBbI KOJIOTUU XUMUYECKUX MPOU3BOACTB U XUMHUUYECKOUN MPOTYKIIUH.

o wnE

[IpoOneMbl UCTIOJIB30BaHUS AIbTEPHATUBHBIX U HETPAAULIMOHHBIX HICTOYHUKOB
CBIPbSI.

3. MoaeaupoBanune XTII u XTC
1. CymnrHocTh M IeM MaTeMaTHYECKOTO MOJACIIUPOBAHUS OOBEKTOB XMMHYCCKOM

TE€XHOJIOTUHU.

2. Meroapl TIOCTPOEHUS OMIUPUYECKUX U  (PU3UKO-XUMUYECKUX MoJieTei
XUMHUKO-TEXHOJIOTUYECKUX ITPOLECCOB.

3. TIpoBepka ageKBaTHOCTHA MOJICIIH.

4. Vnentudukanus MaTeMaTHIECKUX OMUCAHUN TEXHOJOTUIECKUX TIPOIIECCOB.



4. OU3UKO-XUMHUYECKHE OCHOBBI INpoeCcCoB CHUHTE3A NMPOAYKTOB TEXHOJJIOI'MH
HECOPraHNnvY€CKMUX BECIIECCTB

© N Ok~ wWN R

PaBHOBecue nporiecca KOHBEPCUH MPUPOIHOTO Ta3a.

KuneTtnka mpoliecca KOHBEpCHHU PUPOTHOTO Tra3a.

Karanu3zaTops mporiecca KOHBEPCHUU PUPOJTHOTO ra3a.

PaBHOBeCHE 1 KHHETHKA MpOIEcca CHHTE3a aMMHUaKa.

KaranuzaTopsl mporiecca CMHTE3a aMMHUaKa.

DU3NKO-XUMUYECKHAE OCHOBBI MTPOIIECCa CHHTE3a a30THOW KUCIIOTHI.
OU3NKO-XUMHUYECKUE OCHOBBI MTPOIIECCa CHHTE3a CEPHON KHCIIOTHI.
OU3NKO-XUMUYECKUE OCHOBBI  Mpollecca IMOJYYCHHS OKCTPAKIIMOHHOM
dbochopHOIT KUCITOTHI.

OU3NKO-XUMUIECKHE OCHOBBI TIpoIiecca moydeHus hpochaTtoB aMMOHUSI.

5. ba3oBble nmoJ10:xeHUsI reTepPpoOrecHHO-KaTAJIMTUHICCKUX ITPOLECCOB

1.
2.
3.

4.
5.
6.

Karann3 B XUMUYECKOU TEXHOJIOTHH, OIIPEIEICHUE, BUBL.

I'eTeporennslii KaTanus.

CBoiicTBa IreTepOreHHbIX KaTalu3aToOpoOB, TpeOOBaHUA K HUM U CHOCOOBI MX
IIPUTOTOBJICHUS.

CKOpOCTh reTepOreHHO-KaTATUTHYECKUX PEAKIIAN U IIPOLIECCOB.

MexaHn3M reTeporeHHOro Karajinsa.

O0bsacTi npoTeKaHus reTePOreHHO-KAaTAIUTUYECKUX MTPOLIECCOB.

6. ®U3UKO-XUMHUYECKHE OCHOBDI METOA0B OYUCTKH M pPaA3a€CJCHUSA Ia30BbIX H
KHJIKOCTHBIX IMTOTOKOB U ME€TO/10B MOJYYCHUA HCOPraHUYCCKHUX IMTPOAYKTOB

1.

o0k whN

Kpucramnusanus.
PexTudukarms.
AOGcopOrusi.
AncopOrusi.
HNounblii 06MeH.
DKCTpaKIusl.

7. IloAroToBKa CHIPHS AJIs1 CHHTE32 HEOPraHUYECKHUX NPOAYKTOB

1.

w

CnocoObl MOATOTOBKU CHIPbs: ApoOsieHue, (uioTamus, 00XKUT, PacTBOPEHUE,
cernaparus.

KomriiekcHOe UCTI0Ib30BaHUE CHIPHSI.

Metobl o0orameHus: TBEPAbIX M KHIKUX MaTEPHaJIOB, Ta30B.

CBoiicTBa, MPUMEHEHHE M CIIOCOOBI TIOyUYEHHS a30Ta U Kucyiopoaa. CBOWCTBa,
MIPUMEHEHNE U CTIOCOOBI MTOTYyUCHUSI MHEPTHBIX Ta30B.

CBoiicTBa, MPUMEHEHHUE U CITOCOOBI MOTYyYEHHS BOAOPOa, CHHTE3-Ta3a.



8. Oﬁmne NPUHIOMIIBI B TEXHOJOI'MH H OpraHu3aliMim TEXHOJOI'HYE€CKHX CXEM

NPOU3BOJACTBA

1. TexHomorus amMmMuaka: OJIOK-CX€Ma IMPOU3BOJICTBA, CBOMCTBA M NPUMEHEHHE
aMMHaKa.

2. TexHomnorus a30THOM KHUCIOTBL: OJIOK-CX€Ma IIPOM3BOJACTBA, CBOMCTBA U
IIPUMEHEHUE a30THOU KUCIIOTBHI.

3. CepHast KHCIIOTa: CBOMCTBAa M MPHUMEHEHHE, CIOCOOBI TMPOU3BOJCTBA W3
Pa3IMYHOTO CHIPHSI.

4. ®ocdopHas KHCIOTA: CBOMCTBA U mMpuMeHeHHe. [Ipon3BoACTBO TeXHUYECKON
dbochopHOI KMCIIOTHI U3 armaTuTa.

5. A3zoTconepikalie yao0peHus: ciocoObl OJyYeHus, CBOWCTBA U IPUMEHEHHE.

6. dochopconepkamue yaoOpeHUs: CIOCOOBI  MOJYyYCHHUsS, CBOMCTBA W
MPUMEHEHHE.

7. Kammiicopepxkamme  ynoOpeHus: CrmocoObl  IMOJIY4Y€HHUs, CBOMCTBA U
MIPUMEHEHHE.

8. KomrmiekcHpie ymoOpeHusi: crmocoObl TOTy4YeHUs, CBOWCTBA W MPHUMEHEHHE,

IMPUMCHCHHC.

9. Penienue BOIIPOCOB 3KOJOI'MA B TEXHOJIOI'MHA HEOPraHUYECCKUX BEeIIECTB

1.

a s~ wn

MeToapl OYMCTKH BOJIBI IJIS1 TPOU3BOJICTBEHHBIX TIPOIIECCOB.

MeTobl OUMCTKH CTOYHBIX BOJI MPOMBIIUICHHBIX TPEANPUSTUN.

OuncTka ra3000pa3HbIX MPOMBIIIJIEHHBIX BEIOPOCOB.

YTunuzanusa u 06€3BpeKUBaHNE TBEPABIX OTXOJIOB.

3amuTa OKpYKaroIel cpembl OT BHIOPOCOB OKCHAOB a30Ta B MPOU3BOJICTBE
A30THOW KUCJIOTBL.

3amuTa OKpYyKaroIIeH Cpellbl OT BRIOPOCOB CEPHUCTOTO Ta3a B MPOU3BOJICTBE
CEpPHOM KHUCIIOTHI.

3amura OKpYXKaromel cpeapl OT BBIOPOCOB (PTOPUCTHIX COEIUHEHUN B
IPOU3BOJICTBE MUHEPATILHBIX YAOOPEHUIA.
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