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IIporpamma yue6HO#M aucpmmHED «XHMMHYECKas TEXHOIOTHS
Ha3BaHUE TUCHUILTAHE

COCTaBJICHA HAa OCHOBaHMHM [ OCYAapCTBEHHOr0  00pa3oBaTeIbHOrO CTaHJapTa BBICIIEro
npodeccHonaIBHOro obpasoBanus (I'OC BIIO) JTonenxoii Haponnoit Pecry6muku (JIHP) no
HalpaBleHuI0 moarotoBku  04.03.01 XuMHS,  yTBepXIEHHOTO npukasoM MuHHCTEpCTBA
00pa3oBaHus U HayKK JTHP Ne 454 ot «20 anpens 2016 r.;
Ilopsnka opranusamuu y4ebHOro mpomecca B 00pa30BaTENBHBIX  OpraHMU3aIHsX BBICIIETO
Npo(ecCHOHANBHOrO oOpa3oBanus JloHenkoi Haponuoit Pecny6mxn, YTBEPXKACHHOTO MPHKA30M
Munucrepcrsa o6pazosanms u Hayku JTHP Ne 1171 ot «10» HOs6ps1 2017 r.;
Y4eOHOr0 IJIaHa W OCHOBHOI o0Gpa3oBarenbHO HPOTPaMMBI - BEICHIETO TPOYECCHOHATBHOTO
00pa3oBaHus HanpasieHHs noxrorosku  04.03.01 Xumus, paspaboranneix B 'OV BIIO
«JloHenKHi HAITMOHAEHBII YHHBEPCHTET.

PazpaGorunxu: /
K.X.H., I0II. Kapepbl GU3MYecKoi Xumuy ﬁ A.B. Benerii

CT. IpenosiaBatens Kadeaps &~
OHOXHMHH U Opranmyeckol XHMHUH V/;%/ M.A. CunensHuKOBa
'/

Ilporpamma y4e6roii AVCIHIUINHBL YTBEPXKJEHA HA 3aceaHHH Kadenps! Qusmueckoit
XHMHH
IIporokomn Ne 13 ot «28» Mapta 2020 r.

3aBenyrommuii Kadenpoii j%} B.M. Muxansqyx
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IIporpamma yue6Hoif AUCIHIUTAHE! YTBEPXKIEHA HAa 3acelaHHH Kaenpel GHOXHUMHH u
OPraHHYeCKOM XUMHH
ITporokom Ne 10 ot «13» anpeisa 2020 r.

W.o. 3aBenyromero Kadepoit M O.B. Bapanosa
vV /) —

IIporpamma  yueGroit AUCIMIUIMHEL  006peHa  y4eGHO-MeToqmIecKoi KOMHUCCHEMH
XUMHMYECKOro (akynpTeTa
IIporokon Ne 3 ot «15x ampeis 2020 r.

Ilpencenarens y4eOHO-MeTOIHYeCKOl / P
KOMHCCHH (akyipTeTa %m H.B. SI6104koBa
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1. OBJIACTH IPUMEHEHUMA 1 MECTO JUCHUIIJIMHBI B YHEBHOM ITPOLTECCE

Juctmuinaa «XuMHYECKass TEXHOJOTHS» BXOJHUT B 0a30BYI0 YacTh MPOQPECCHOHATBHOTO
LMKJIa TUCUMIUIMH NoAroToBku cryaeHToB OIl bakamaBp no Hanpasnenuto noarotoBku 04.03.01
Xnumms.

JucuumuinHa peanusyeTcs Ha xumudeckoM (akymnerere JJorHY kadenpoit pusnaeckoit xumun
1 Kadeapoi OMoXuMHUM 1 opranndeckoi xumMun. OCHOBBIBaeTCs Ha 6a3e AuciuIuinH: «Dusndeckas
xumus», «Heopranuueckass xumus», «Opranuueckasi XUMUs», « AHATUTUUYECKAs XUMU», « XUMHUS
BBICOKOMOJIEKYJISIPHBIX COCTUHEHUN», « DTEKTPOXUMUSI.

2. CTPYKTYPA JUCIUIIJIMHBI

Xapaxkmepucmuka yueoHoll OucCyunIuHbl
HanpaBnenune nororoBku 04.03.01 «Xumusa»
[Tpoduns -
OO6pa3zoBarenpHas mporpaMmma OakanmaBpuaT
Kpanudukanus aKaJeMUYecKHil OakamaBp
KosnuecTBo coziepkatebHbIX MO 5
JucuuruinHa 6a30Boi / BApHATUBHOM YacTu
. bazoBas yactb
00pa3zoBaTeIbHON MTPOTrpaMMBbI
®opwmbl kouTpoJisi (MK, sk3aMeH, 3auer) MOJYJIbHBIN KOHTPOJIb, YK3aMEH
[Tokazarenu ouHasi hopMa o0yueHus
KonnuecTBo 3a4eTHBIX eAUHUILL (KPEAUTOB) 6
I'on moaroToBku 4
Cemectp 7
KonnuecTBo yacos 216
- JIEKITMOHHBIX 54
- IPAKTUYECKUX, CECMUHAPCKUX
- 1abOpaTOPHBIX 54
- CAaMOCTOSITEIILHOM pabOTHI 108
B T.4. MHJIUBUAYaJbHOE 3aJJaHUE

HenenpHOE KOIMYECTBO YaCOB, 12

B T.4. Ay IUTOPHBIX 6

3. OIMNCAHMUME JUCHUIIJIMHBI

eau u 3axaun

Ilens — cdopMupoBaTh y CTYJIEHTOB 3HAHUS W YMEHHS, KOTOpbIE MO3BOJIAT peIIaTh
pa3HooOpa3Hble XUMHUKO-TEXHOJIOTHUECKUE MPOOIEMbl HAYKH U TIPOU3BOICTBA.

3aoauu:

BBINOJIHEHUE BCIIOMOTaTEIbHBIX NMPO(YECCHOHAIBHBIX (YHKIMHA B HAY4YHOM IEATEIBHOCTH
(moaroroBka OOBEKTOB HCCIEOBAaHUM, BBHIOOP TEXHHUYECKUX CPEICTB M METOJOB HCHBITAHUH,
IPOBE/ICHUE HKCIEPUMEHTAIBHBIX MCCIEIOBAHUHN 110 33JaHHON MeToauKe, 00paboTKa pe3ysIbTaToB
HKCIIEPUMEHTA, ITOATOTOBKA OTUETA O BHIIIOJIHEHHOU paboTe);

BBINOJIHEHHE TNPO(ECCUOHANBHBIX (QYHKIMA B OTPACISIX SKOHOMHUKH, CBSI3aHHBIX C XUMHEH
(ynpaBieHre BBICOKOTEXHOJIOTHYHBIM XUMUYECKUM 000py10BaHuEM, paboTa ¢ MH()OPMAIIHOHHBIMU
CHCTEMaMH, MTOATOTOBKA OTYETOB O BHITIOJIHEHHON pabdoTe).



TpeOGoBanus Kk pe3yabTaTaM OCBOCHHUS AMCHMILVIMHBI. [Ipolecc m3ydeHHs NHUCLUIUIMHBI
«XuMHUYecKas TeXHOJOTHs» HaNpaBjeH Ha (POPMUPOBAHUE HIEMEHTOB CIIEIYIOINX KOMIETEHINH
B coorBercTBuU ¢ 'OC BIIO JIHP no nanpasnenuto noarotoBku 04.03.01 «XuMusg» u OCHOBHON
o0pa3oBaTeNbHONW IPOrpaMMBbl  BBICIIEr0 MPO(GECCHOHATBHOIO 00pa30oBaHMs HAIPABICHUS
noarotoBku 04.03.01 «Xumush»:

a) oowexynomypuuvix (OK):

OK-1 cniocoGHOCTh UCIOIB30BaTh OCHOBBI (PMIOCO(CKUX 3HAHUHM 17151 POPMUPOBAHUS
MHPOBO33PEHUYECKON MTO3HIINY;

OK-7 — cnocoOHOCT K CaMOOpPTaHU3allK U CaMOO0pa30BaHMIO;

OK-9 — cniocoOHOCTh HCITOB30BATh MIPUEMBI TIEPBO TOMOIIIH, METO/IbI 3AIIUTHI B YCIOBHIX
YpE3BbIYANHBIX CUTYaLIUM.

0) oowenpogpeccuonanvnuvix (OIIK):

OIIK-1 - cmocoOHOCTh — WCIOJIB30BaTh TOJYYCHHBIE 3HAHHUS TEOPETHUYECKUX OCHOB
(byHIaMeHTaNbHBIX Pa3esioB XUMUHU IIPU pellieHnu NpodecCUOHaIbHBIX 3a/ad,

OIIK-2 - BiageHWe HaBBIKAMM IPOBEAEHUS XUMHYECKOI'O SKCIIEPUMEHTA, OCHOBHBIMHU
CUHTETHMYECKMMHU W aHAJIUTHUYECKUMU METOJaMU TOJyY€HUS U HUCCIIEeIOBaHUS
XMMUYECKHX BEIIECTB U peakUuii,

OIIK-5 cnocoOHOCTh K MOWCKY M MEPBUYHOM 00pabOTKE HAyYHOW M HAyYHO-TEXHHUYECKOM
uHpOpMaLuy,

OIIK-6 - 3HaHMe HOPM TEXHUKU OE30MMaCHOCTH M YMEHHEM PEalIn30BaTh UX B JJAOOPATOPHBIX
Y TEXHOJIOTUYECKUX YCIIOBUSX.

8) npogheccuonanvnwvix (I1K):

HAVYHO-UCCIe008AMENbCKASL QeSIMENbHOCHIb.

[TK-1 - crtocoOHOCTH BBIMIONHATH CTAaHAAPTHBIE OMEPAIUH 10 TPeIaraeMbIM METOTUKAM,

[1K-2 - Branenne 0a30BBIMH HaBBIKAMH HCITOJIH30BAHUS COBPEMEHHOM anmapaTyphsl pu
MIPOBEJCHUH HAYYHBIX UCCIIEAOBaHUI;

[1K-3 - Bnagenue cucremoit PyHIaMEHTATbHBIX XUMAYECKUX TTOHSATHH;

[1K-6 - BnajieHrie HaBBIKAMU MPEACTABJICHUS TIOJYYSHHBIX PE3YyJIbTATOB B BUJIE KPATKUX

OTYETOB U MIPE3CHTALINI;

nedazo2uyeckas 0essmenabHOCHb.

[1K-13 - cmocoOHOCTh TIaHUPOBATh, OPTAaHU30BHIBATh U AHAIM3UPOBATH PE3YJIHTATHl CBOCH
MeIarOrM4eCcKon eI TeIbHOCTH;

[IK-14 - BpageHue pa3IUYHBIMH METOJMKAMH MPEMNOJAaBaHUSI XUMHUHU ISl JTOCTHXKECHUS
HanOomnpiIel 3()()EKTUBHOCTH YCBOEHUS 3HAHUHM y4yallUMHUCS C pa3sHbIM YpOBHEM
0a30BOIi IOATOTOBKH.

B pesyabTate n3yueHust y4eOHOM JUCHUILVINHBI CTYICHT A0JIZKeH:
3HaQmMp: TEOPETUUECKUE OCHOBBI XMMHMUYECKONM TEXHOJIOTMH, XHUMHKO-TEXHOJIOTMYECKHE
MIPOLIECCHI MPOU3BOJICTB, KOTOPhIE MMEIOT BECOMOE IMPHUKJIAJHOE 3HAYCHHE, MPUMEHEHHE OOIIMX
3aKOHOMEPHOCTEN M METOJIOB K HanOoJiee BaKHBIM MPEANPUATHSAM XUMHUECKOW MPOMBIIIJICHHOCTH;
ymemp: TIPUMEHSATH TEOPETHUUECKHE 3HAHUS JUIsl pELIeHHs MPaKTHUYEeCKUX Mpo0seM
XMMHYECKON TEXHOJIOTUH, aHAJIM3UPOBATh U YUTATh TEXHOJIOIMUECKHE CXEMBI IIPOM3BO/CTBA;
61a0emp: HAaBBIKAMU YTEHUS TEXHOJIOTUYECKUX CXEM MPOU3BOJICTBA, OCHOBHBIMH ITPHEMaMHU
XMMHYECKOI0 IPOU3BOCTBA.



4. COIEPXAHHUE JUCHUIIVIMHBI U ®OPMbI OPTAHU3ALIMN YYEBHOI'O

MPOLIECCA

IMopsinkoBbIi
HOMep U TeMa

Kparkoe conepxxanue TeMbl

Cooeparcamenvuwtii Mmooy 1

Tema 1.

Pone n MacitaObl
HCIIOIL30BaHUS
XUMHYECKHX IIPO-
IIECCOB B pa3HBIX
chepax
MaTepHaTbLHOTO
ITPOU3BOJICTRA.

Poas n 3aJa4un XHMHYCCKOM TEXHOJIOTHH KaK HayKH. OCHOBHBIE DJIEMEHTBI
XUMHYCCKOI'O IMMPOHU3BOACTBA.

Tema 2. CeipbeBas
W DHepreTuyeckas
0asa XUMHYECKUX

OcCHOBHEBIE HaIpaBJICHUA MMOBBIIICHUSA 3(1)(1)CKTI/IBHOCTI/I HCIIOJIb30BaHUA
CBIPBCBBIX M DHEPICTHYCCKUX PECYPCOB. KomrmiekcHoe ucnonn30BaHHE
ChIPbA. PeHI/IKJ'I BCIICCTB U MaTCPUAJIOB.

MIPOU3BOJICTB.
Tema 3. CreneHnb IIPEeBpAICHHS, BBIXO]I MIPOIYKTA, CEJICKTHBHOCTB;
Kputepun oneHku | mpou3BOIUTENHHOCTh;, MOITHOCTh W WHTEHCHUBHOCTh. MaTepuanbHbI U
3P HEKTUBHOCTH PHepreTuueckuii OamaHc uX pacyer, TabnuuyHOE U rpadudeckoe
XUMHKO- MIPEJICTaBICHHUS.

TEXHOJIOTHIECKOTO

mporecca.

Tema 4. [IpoekTupoBaHWE€ W DHKCIUIyaTalUsi XUMHUKO-TEXHOJOTMYECKHX CHUCTEM
XHUMHYECKOE (XTC). Knaccudpukauus mozpeneit XTC. OcHOBHbIE BUABI U CHOCOOBI

IMPONU3BOACTBO KakK
CJIOXKHasA CUCTEMA.

omucanuss XTC. @OyHKUMOHAIbHAS,
TEXHOJIOTHYECKasl CXeMa.

CTPYKTypHas, OIEpaTopHas U

Tema 5. BimsiHue temmepatrypsl, NaBJI€HHsS KOHLEHTpAlMU pPEareéHTOB, MHEPTHBIX
PaBHOBecue u | razoB u Ap. KosdduumeHT CKOpOCTH, MOBEPXHOCTh MPHUKOCHOBEHBS,
CKOpPOCTh B | ABWKymas cwia mporecca. CrocoObl  yBenmueHHs Kod(pUIMEHTa
TEXHOJIOTUYECKUX | CKOPOCTH, IOBEPXHOCTU CTOJIKHOBEHbS, JBUKYIIEH CUIIbI poLecca.
nporeccax.

Cooeprcamenvrvlit M0ooyns 2
Tema 6. Crnioco6s! knmaccudukanuu nporeccoa. [ mapomexaHUIecKre MPOoIecCHl:
Knaccudukanus OCaXICHHE, TUKIOHUPOBAHKE, IICHTPU(YTHPOBAHKE, HIEKTPOOCAKICHUE,
XUMUKO- ¢bunbTpoBaHMe, ICEBIOOKIKEHNE. TenoBble IPOIECChl: HarpeBaHue,
TEXHOJIOTUYECKHUX | OXJIaXKIEHUE, IOBEPXHOCTHAS U 00BEMHAs KOH/ICHCAIHS, BHITAPHBAHKE
MPOIIECCOB B | (OHO- 1 MHOTOKpATHOE, C TEIJIOBBIM HAacCOCOM). MaccooOMeHHbIE
3aBUCHMOCTH  OT | IPOIECCHI: abcopOLus, aacopOIvs; MOHHBIN 00OMEH, peKTU(DUKAIIHS,
(GYHKIIMOHATBHOTO | DKCTPaKIMs, CyliKa. PekTudukanonHas KOJIOHHA U IPUHIIUI €
HA3HAYEHUS U | AerucTBUsA. MexaHnyecKue nmpouecchbl. XUMUYECKUE TTPOLIECCHI.
¢buzuko- ['eTeporeHHO-KaTAIUTUYECKHUE MPOLECCHl B XUMUUYECKOU
XUMHUYECKUX MPOMBILIIIEHHOCTH: TEXHOJIOTHYECKUE XapaKTEPUCTUKU KATalIU3aTOPOB,
3aKOHOB, OCHOBHBIE CTaJMH U KUHETUYECKUE OCOOEHHOCTH FeTepOTreHHO-
ONpEEIAIOIINX KaTAJIUTUYECKUX MPOIIECCOB.
HaIpaBJICHUE "
CKOpPOCTh ATUX

MIPOIIECCOB.




Tema 7. TemnepaTypHbIit peXUM paboThI XUMHYECKUX PEaKTOPOB.

XHUMHYECKUE Anunabatuyeckue, HM30TEPMUYECKUE U  TOJIUTEPMHUYECKHE PEaKTOPBHI.

pEaKTopHI. N3meHeHne TemmepaTyphl, KOHLIEHTpAllMM pPEareéHTOB U IPOAYKTOB
peakrmu. Crioco0 MoABECHHUS PEareHTOB U OTBOJA MPOAYKTOB. PeakTopbl
NIEPUOANYECKOT0, HEIIPEPBIBHOTO, MOIYIIEPHOANUECKOTO NEHCTBUS. Pexum
JNBIKEHNWS W  IIEpEMELIMBAHHE peareHToB. PeakTop  uaeanbHOro
BBITECHEHHUS. PeakTopsl monHoro cMenmBanus. Kackax peakTopoB ITOJIHOTO
cMmemnBanus. TpeboBaHMsI K IPOMBILILIEHHBIM PEAKTOPaM.

Cooeporcamenvuwtii. M0o0oyas 3

Tema 8. IToka3aTenn kadecTBa BOIBI M OCHOBHBIE METOABI OUMCTKH. PeareHTHOE

Bona xak ceipbe U | ymsrdenue Boabl. VIOHWTHI, Kiaccudukanus U cBoiictBa. MloHooOOMEeHHOE

KOMITOHEHT yMsTr4eHue 1 00eCCOIMBaHUE BOJIBL.

XUMUYECKOTO

ITPOU3BOJCTBA.

Tema 9. 3HayeHHe TEeXHOJIOTHU CBS3BIBAHUS aTMOC(EPHOIro a30Ta B MPOM3BOJICTBE.

Texnonorus @DU3MKO-XMUMUYECKHE OCHOBBI  CBSI3bIBAaHHMA  aTMOC(EpHOro  a3oTa.

CBsA3aHHOI'O a30Ta.

TexHonmoruyeckass cxema CHHTE€3a aMMMaka. MHOTrOCTyleHuYaras cxema
MIPUTOTABIIMBAHUS U OYHCTKA a30TO-BOJOPOIHOM cMecu. Hanbornee BaxkHbIe
y37el  TIpou3BOJCTBA. (OCOOGHHOCTH HHUPKYJISAIUOHHOW CXEMBI CHHTE3a
amMMmuaka; (U3MKO-XMMHYECKHE OCHOBBI BBIOOpA ONTUMANIBHBIX YCIOBUI

CHUHTE3a; KaTaJdu3aTropbl B MPOU3BOJACTBE aMMMAKA; yTHIA3ALUS
"MpoyBOYHBIX" Ta30B.
Tema 10. TexHonornyeckas cxema IIPOU3BOJCTBA a30THOM KHUCJIOTBI.
CoBpemeHHas TexHONIOrnYecKue pemieHusi, KOTOpble OKA3bIBAIOT COJICHCTBHUE BBICOKOMY
TEXHOJIOTMYECKasi | BBIXOAY TMpoaykra. DOU3HMKO-XMMHUYECKHE OCHOBBI U  alapaTypHOE
cxema oopmIIeHHE TPOILIECCOB CEJIEKTUBHOTO OKHCJICHHMS aMMHUakKa, OKCHJOB
MIPOU3BOJICTBA a30Ta u ux abcopobuuu. Karanutuaeckoe 00e3BpeKUBaHUE OTXOJHBIX T'a30B.

a30THOU KHUCJIOTEI.

[Tpon3BoacTBO paz0aBIeHHONW Aa30THOW KHUCJIOTHI NMPU aTMOC(hEepHOM H
IIOBBIINICHHOM JaBJICHHUU. MCTO,Z[bI MMpOn3BOACTBA KOHL[GHTpI/IpOBaHHOﬁ
A30THOM KUCJIOTHI.

Tema 11.
dusuKo-
XUMUYECKUE
OCHOBBI
MIPOU3BOJICTBA
CEpPHOM KHUCIJIOTBHI.

CoBpeMeHHOE COCTOSTHHE IPOM3BOJICTBA CEPHOM KMCIOTHI U3 PAa3HBIX BHJIOB
ChIpbs  (ecTecTBeHHass  cepa,  Koj4yedAaH, Ta3bl  NEpepabOTKH
NOJUMETANTUYECKUX pyA, HepTn u mpupoanoro rasza). OcobeHHOCTH
TEXHOJOTUYECKHUX CXEM U almapaTypHOro opopMIICHHUS MOJIyYeHUs CEpHON
KHCJIOTHI B 3aBUCUMOCTH OT UCXOHOTO ChIphsi. OKUCIIEHUE CEPHUCTOTO ra3a
Y MOJy4YeHUE KOHIIEHTPUPOBAHHOW CEPHOU KUCIOTHI 32 METOJIOM “‘IBOMHOM

KOHTaKT, JBOMHas  aOcopbums". Okoimormuyeckue mpoOiieMbl B
CEpHOKHCIOTHOM IPOM3BOJICTBE.
Tema 12. XUMHYECKHE  peakuuy M ONMCAaHMEe  Ipolecca  MPOU3BOJCTBA
[IpounsBoacTBo KaJIbIIMHUPOBAHHOM W  MHIIEBOM  COAbl aMMHA4YHBIM  METOJOM.
KaJIbLIUHUPOBAHHO | TexHosornueckas cxemMa IPOU3BOACTBA  KaJbLIMHUPOBAHHOMW  COJBI

U U MUILEBOU COJIBI.

aMMHuadHbIM MeTosioM. Kayctudukarus coapl. DKOJOTHUECKHE MPOOIeMbI
MIPOU3BOICTBA.

Tema 13.
Baxneiinine
BJIEKTPOXUMHYEC-
KM€ MPOU3BOJICTBA.

TexHonorunueckne OCOOEHHOCTH  IPOLIECCOB  DIIEKTPOJIM3a  BOJHBIX
pPacTBOPOB U paciyiaBoB cosiei. THUIbI IPOMBIIIJICHHBIX 3JEKTPOJIU3EPOB: C
TBEPJIBIM KaTOAOM (auadparMeHHbII 1 MEMOPaHHBIi); C PTYTHBIM KaTOAOM;
IUIS JIEKTPOJIN3a PacIUIaBOB XJIOPUAOB IIEJIOYHBIX METaI0B. OCHOBHBIE
CTaauM TPOU3BOJCTBA XJIOpAa M KAayCTHYECKOW COABI B AuadparMeHHBIX
JIeKTpoM3epax. BelmapuBaHue W IJIaBKa  KayCTUYECKOM  COJBI
DKosiornyeckue npobaeMbl MPOU3BOACTBA XJIOPa U KayCTUYECKOM COJBI.
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Tema 14. CripbeBast 6a3a otpaciau OOC. Hedtb, ee cocTaB, mOAroTOBKA U CIIOCOOBI €€
Obmas nepBUYHON mepepaboTku. TexHomormyeckass cxemMa peKTU(UKALNU,
XapaKTePUCTHKA HeTsaHbIC (pakiuu. MeToIbl JIECTPYKTUBHOW TepepaboTKh HEPTIHBIX
TEXHOJIOTHH JUCTUIUTSTOB. Y CIOBHS, MPOAYKTHl U MEXaHHU3MBbI MPOILIECCOB MHUPOIU3A,
OCHOBHOTO TEPMHUYECKOTO U KaTAIUTHICCKOTO KPEKHHTA.
OpPraHUYECKOTO
CUHTE3A.
Tema 15. l'a3o00pa3nple  UCTOYHHWKHM  yriaeBomopoaHoro ceipesi qist  OOC.
MeTtoasl OcoOeHHOCTH H TEXHOJIOTMYecKas cxema aOCOpPOIMOHHOIO METO/a.
nepepadoTKu AJNICOpOIIMOHHBI ~ METOJA  pa3[elieHus Tra3oBeIX  cMmeceil. Meron
MIPUPOIHBIX rUnepcopOIMK B pa3lieJIeHUH Ta3oBbIX cMmeceil. Meronbl mnepepaboTKu
HUCTOYHUKOB TBEPABIX TOPIOYHX HCKOTIACMBbIX. OcobenHoctu MPOIIECCOB
CBIPBSL. MOJTyKOKCOBAaHMS U KOKCOBaHUs. ['a3udukanus 1 ruporeHn3aius.
CriocoObl mosTyueHHs yTIeBOAOPOAHOTO ChIpbs M3 HE(PTAHBIX (Ppakiuil.
KapOamunnas nenapadgunuzanus u aacopOIus Ha LeoiauTax. Breiaenenue
TBEPABIX TapauHOB METOAOM KpHUCTaUNIM3allUd C TPUMEHEHHEM
n30uparenbHBIX pacTBopuTeneid. CrocoOBl TOMyYEHUS apOMaTHUYSCKHUX
coenquHeHNi B kadecTBe chipba ans OOC. Buasl pudopMuHr-mpoiecca.
Cxema yCTaHOBKM KaTaJIMTHYECKOro pudopMuHTa. [IpOMBINIICHHBIE
CrocoObl MOMy4YeHUs alleTuieHa. TexXHOJoruveckas cxeMa IMpOU3BOACTBA
aIleTHJICHA OKUCITUTEIIBHBIM ITUPOJIM30M PHUPOJTHOTO ras3a.
Tema 16. [TomydyeHne  mUKIOreKcaHa  THIpPHpOBaHWMEM  OeH3zona  (yCIIOBHS,
XapaKTepI/ICTI/IKa KaTaJnu3aTopbl, TCXHOJIOIrHYCCKasd cxeMa). CTI/IpOJ'I, MCTOO TIIOJTYYCHHA
TIPOILIECCOB JNeTUIpUpPOBaHKEM  JTWiOeH30la  (YCIOBHUS,  TUIBl  PEAKTOPOB,
TUJPUPOBAHUS U TEeXHOJIOTHYECKasi cxema). byraauen-1, 3; cmocoObr momyuenus. [Ipomecc
JETHAPUPOBaHKs. | OAHOCTAJMHHOrO JETUIPUPOBaHUs H-OyTaHa (YCIOBHS, TEXHOIOTHYECKAS
CX€Ma, METO/Ibl BbIICTICHHUS).
Tema 17. DOTWUIOBBI CHUPT, CIOCOOBI IONYYCHHS, TNPUMEHCHHE. YCIOBHS U
TIpomnecchl TEXHOJIOTHYECKas CXeMa MPsSMOi THIpaTaluy 3TUIeHa. MeToAbl MoTydeHus
THPATALHH, TNIMIEPUHA, TpHUMEHEHHEe. [IpOW3BOACTBO  TIIMIIEPHHA  MICIIOYHBIM
JeTUpATAIIH. TUAPONU30M  enuxijopruapuHy. CrocoObl TMONyYeHHs STUialeTrara.
TexHoornueckas cxema dTepuduKaIvm.
Tema 18. TexHomorus KyMOIIBHBIM croco0a MpPOM3BOACTBA (DEHONA U aleToHa.

OcobeHHOCTH U
BH/IBI ITPOIIECCOB

OTUIEHOKCH], CBOMCTBA, CIOCOOBI MOTydeHusl, npuMeHenue. [lomyuenue
STUJICHOKCUA TPSAMBIM OKUCIIEHUEM dTUiIeHA. [loydyeHne MaleuHOBOTO U
(dTaneBoro aHruIPUAA, TEXHOJIOTUIECKAs! CXeMa, OCOOEHHOCTH BBIICIECHHS

OKHCIICHMUS.
(dTaneBoro U MaJIeMHOBOTO aHTHIPUJIOB.
Tema 19. OcobenHocTH TpoIeccoB (PTOPUPOBAHUS M HOAMPOBAHUS. YCIOBHS U
ITpoueccsl TEXHOJOTHYeCKass  cxeMa  ra3o]a3sHoro  XJIOPHPOBAaHUS  METaHa.
rajoreHUpOBaHMUS. BI/IHI/IJ'IXJ'IOpI/II[, CIIOCOOBI IMOJIyUCHMU. HOHy‘IeHI/IC BUHUWJIXJIOpU A
THIPOXJIOPUPOBAHUS aneTruieHa. Peakmuu ¢ropupoBanus. DpeoHbI,
TEXHOJIOTHYECKasl CXeMa MoJiydeHus ppeona-12.
Cooeprcamenvuvlit Mooyne 5
Tema 20. Knaccudpukammst BMC. MaummaTopsl 1 MeXaHU3MBbl TOJMMEPU3AIUN U
[TpOMBIIIITEHHBIE TTOJTUKOHICHCAITHH. [IpompbllieHHBIE CIocoObI MIPOBEACHUS
METO/IbI CHHTE3A nosmmMepu3aiui. OCOOEHHOCTH BBIJICTICHUS TTOJUMEPOB B KAXKIOM U3 ATHX
BBICOKOMOJIEKYJISIP Croco0OB. JOCTOMHCTBA M  HEIOCTATKH. HpOMBIH_UIGHHBIC CIIoCcoObI

HBIX COEIUHEHUI.

MIPOBEACHUS TOJTMKOHACHCAIIMU. BUABI M XapaKTEePUCTHKH TOJUITHIICHA.
HonyquHe ITOJIUDTHUIICHA BBICOKOI'O JABJICHUS. HOJII/ICTI/IpOH, HpI/IMeHeHI/Ie,
noyydeHue OJI04HONW monmMmepu3arnueid. DOeHo-anbJAeTHIHbIE CMOJIBI,




kinaccuukanusi, TPUMEHEHHWe, TMoJlyueHHe. HemnpepsiBHBI  CrIOCO0
MOJIy4EHUsI HOBOJIAUHBIX cMOJI. Croco® MpOM3BOJICTBA PE30JBHBINA CMOJI.
CBoiicTBa 1 MPUMEHEHHE.

Tema 21. Kayuyku 00miero u crenuaibHoro HasHaueHus. [Ipou3BoACTBO OyTaueH-
HaTypaﬂLHbIe u CTHPOJIBHOI'O H 6YT3.I[I/ICH-MGTI/IHCTI/IpOHBHOrO Kay4yKoB, IIOATOTOBKa
CUHTETUYECKHUE ChIpbs, TCXHOJOTMYCCKasA CXCMa IIponecca. Texuomorus MMPONU3BOACTBA
Kay4yKH. HOJ'II/II/I306YTI/IJ'ICHOB3 Kay4dyKa. FeTepOHCHHBIC 3J1aCTOMECPHI.
CHIOKCaHOBBIC, TONUCYIb(QUAHBIE W  TOJHYPETaHOBBIC  KAydyKH.
HOHy‘IeHI/Ie )54 CBOICTBA. HpOH?»BOI[CTBO PE3UHEI. Cragun
TEXHOJOIrHYCCKOI'O IIpoIiecca. Cocran pe3I/IHOBOI\/JI CMCCH.
Tema 22. Kiraccudukariust BOJIOKOH, ChIPhE TS TPOM3BOICTBA XUMUIECKUX BOJIOKOH,
XUMHUYECKUue CTagr TEXHOJOTHYECCKOTO IIpoIreccCa IMOJYUYCHHUA XHUMHYECCKHX BOJIOKOH.
BOJIOKHA. HCKYCCTBGHHBIQ BOJIOKHA. HpOI/I?)BOI[CTBO BHCKO3HOIo Hu ancrarHoro

BOJIOKOH. CuHTeTHYeckue BOJIOKHA. [Ipou3BOACTBO  MOTMIPHUPHBIX,
MOJIMAMUIHBIX U MTOJUAKPUIOHUTPUIHHBIX BOJOKOH.

TemaTn4yeckui mJiIaH

CoaepxareJibHbIH MOAYJIb 1

KosmuecTBo 4acos
OuHas popma 00ydyeHHs 3aounasi popma obGyueHust
B T.4. B T.4.
= = = =
Ha3Banus coaepkarebHbIX o | 2| ¢ g ° o | 8 g
< o) -
MO}Iy‘HeHHTeM 8 = 5 a % < % < 8 = 5 a 5 < g <
S| 5| 8| | g8 28 g E| 28| 8| g8 &8
a g g S =% R = = w =
2 = s 3 [t Z = = ] te]
5 = o, ] = < ) = o £ S = <
Bl 2| 2] 8% EH = 2 o | 5 &l B9
e | 8| ¢ = e | 8| g B
= = = = = = = =
o = o =
Tema 1. Ponb u MaciTaObl
HCIIOJIb30BAHUS XUMUYECKHUX 4| 9 )
MIPOILIECCOB B Pa3HbIX cdhepax
MaTepUaIbHOTO MPOU3BOJICTBA.
Tema 2. CrplppeBas U
4 | 2 2
sHepreTrueckas 6a3a XI1.
Tema 3. Kpurepun OLEHKH
3¢ (HEeKTUBHOCTH XUMHUKO- | 8 | 2 6
TEXHOJIOTHYECKOTr0 Mpolecca.
Tema 4.
XUMHYECKOE  MPOM3BOACTBO | 9 | 2 3 4
KaK CJI0’KHasl CUCTEMA.
Tema 5. PaBHOBecue u
8 | 2 6
ckopocth B XTII.
Hmozo no
33|10 3|20
cooeprcamenvHomy mooyaro 1




Coaep:xaTreJIbHbIH MOIYJIb 2

KoanuyecTBO 4acoB

Ounas ¢popma o0yueHust

3aounas popma 00yyeHuUs

B T.4. B T.4.
Ha3Banus cogep:kaTebHBIX o | 2 § § 0 0 55 §
o ) -0
MOIYyJIeil 1 TeM el s| 8| E|Es/8s/ 28l 5| 8| E|5s| 5=
0 = o 15} g el 28 8 S o} 15} e =
2 = g = = @ = o 2 = g = = @ ;[\- ]
¥ = < o 9 (=} > = < o © O
5] = Q. 23 = |5} > o g s SIS
= X o) O & A o = X o) O [l =1
g |9 o] =t s © ] =
E g | 2 = E = = =
o = o =
Tema 6. 6 | 2 4
Knaccudukamms XTII
Tema 7. 9 | 3 6
XUMUYECKUE PEAKTOPHI.
Hmozo no 151 5 10
cooeprcamebHomy Mooy 2
CoaeprkaTeJibHbII MOAYJIb 3
KoanuyecTBO 4acoB
Ounas ¢popma o0yueHust 3aounas popma 00yyeHuUs
B T.4. B T.4.
=w = =x =
Ha3zBanus cogep:kaTebHBIX o | 2 g | s ° o | 8 3
[ w2 [ WA 1
MozyJieii H TeM Sl =| 8| 2| 8454 8| =| 8| 2| &s| 8=
3} S o} 15y J g g o = ) 15} J & &
Q = = & B qd 2 ¢ Q =4 = & = o > O
A 2 = s Ry Hd = Z = s Q| H\Q
O = o © q = d 15} = o © = SIS
= 12 o) Hod A d = < 1) E ol 89
< %) Q = < Va) Q =
o s ] S o s ] S
= = = = = = 2 =
9] = o =
Tema 8. Bona xak celppe U
12| 2 6 | 4
kommoHeHT XI1.
Tema 9. TexHoJorus 6 | 2 4
CBSI3aHHOTO a30Ta.
Tema  10. CoBpemeHHast
TEXHOJIOTHYECKas cxema | o | 4
IIPOU3BOJCTBA a30THOM
KHUCJIOTEL.
Tema 11. PU3UKO-XUMHIECCKHE
OCHOBBI ITPOU3-BOACTBA CepHOM | 12 | 2 6 | 4
KHUCJIOTBHL.
Tema 12. TlpousBoacTBo
KaJIbIIMHUPOBAHHOMN null12| 2 6 4
IMUIIEBOM COJBI.
Tema 13. Baxneiimme
AIIEKTPOXUMUYECKUE 12| 2 6 | 4
MTPOM3BOJICTBA.
Hmozo no cooepoica-
P 60 | 12 24 | 24
menvHoMYy M0oOya10 3
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Conep:karesibHbIIN MOTYJIb 4

KoaundyecTBo yacoB

OuHas ¢popma 00y4eHuUst

3aounasi popma oOGyueHust

B T.4. B T.4.
HasBanus cogepKaTebHbIX 2 | 2 ‘E § 2 | g 3 ‘E
. 4 )
MO/IyJIeii  TeM el = | Bl E| 8424 28| =| 8| E|E4 24
! = 2 S|l Eds49 8 = S|l | £8 54
= g = = 59 H¢d =& g S = g Hd
[5) = Q. 8 q = d ) = aQ, 8 q = q
= X o o 9 & 1 = X o o 9 B 4
glgl| s | & glg |l g | &
Tema 14. O06mas
XapaKTepUCTHKA TEXHOJOTHH | g ) > | 4
OCHOBHOI'O OpraHUYeCKOro
CHHTE3A.
Tema 15. Metonbl niepepabOTKH 2l a4 4| 4
MIPUPOJTHBIX UCTOYHUKOB CHIPHSI.
Tema 16. XapakrepucTka
MPOLIECCOB TUAPUPOBAHUS U 8 | 2 2 | 4
JIETHIPUPOBAHUSI.
Tema 17. IIpoueccol
pol 8 | 2 2 | 4
TUApaTallid, JeTHIpaTaIUH.
Tema 18. OcoOEHHOCTH U BUIBI 8 ) b 4
MPOIIECCOB OKHUCIICHUSI.
Tema 19. TIpoueccel
pon 10 | 2 216
raJIOTEHUPOBAHUSL.
Hm n -meJibH
020 N0 CO0epIHCa-menbHOMY 54 | 14 14 | 26
Mooyt 4

Coaep:xareJIbHbIH MOIYJIb S5

KoanuecTBo 4acoB

Ounasi popma 00yueHus

3aounasi popma 00yueHus

B T.4. B T.4.
Ha3sBanus cofepikaTe/IbHbIX o | 2 g g o | 2 3 g
9 < 4 3 & = 3
MOJYyJIeH M TeM g = § z 5d 5o g = § g 59 5 s
2| 5| 2|c|s58ad 282|258 zad
~ = < o Y9 =g = “ S| 2] o9 = \g
) = =9 £ 9 = 9 o) E Q. 2 94 = g
= i 15) S 9 24 = iz 5 54 8 4
< O o = < e} o) S|
o < s = o < = =
= = = T = = I~ =)
Q = o ~
Tema 20. TIpomMbllITIEHHBIE
METOIBI CUHTE3a 18 | 5 5 g
BBICOKOMOJIEKYJIIPHBIX
COEIMHEHUI.
Tema 21. HatypannHbie 1
M 18 | 4 4 |10
CHHTETUYECKHUE KAyUyKH.
Tema 22. Xumuueckue BojiokHa. | 18 | 4 4 110
Hmozo no cooeprcamenvrom
P V| 54 | 13 13 | 28
MO0y 5
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5. METOAJUWYECKHUE PEKOMEHJIAIIUY JUISI IPOBEJAEHUSA
JIEKIHMOHHBIX, IIPAKTHYECKHUX U IABOPATOPHBIX 3AHATHUU

TeMbl JIeKIHOHHBIX 3aHATHH

No Konuuecmeo
Ha3zeanue memot
n/n uacoe

1. [Poxb 1 MacuITaObl UCIIOJIB30BAHUS XUMHYECKHUX MIPOIECCOB B Pa3HBIX 2
cdepax MaTepUaTLHOTO POU3BOACTBA. OCHOBHBIC AIIEMEHTBI XUMHYECKOTO
[IPOU3BOCTBA.

2. |CeipwreBas u HEpreTudyeckas 6a3za XuMUYECKUX MPOou3BoACTB. OCHOBHBIE 2
HaIpPaBJICHUS TOBBIMIEHHS () ()EKTUBHOCTH UCTIOIB30BAHUS CHIPHEBBIX U
SHEPTreTUYECKUX PECYPCOB.

3. |Kpurepuu orieHKu 3PPEKTUBHOCTH XUMHUKO-TEXHOJIOTHYECKOTO Mpolecca. 2
MarepranbHbIH 1 SHEPTeTUIECKUN OaaHc, MX pacdeT U MpeICTaBICHHE.

4. | Xumuueckoe MpOU3BOJICTBO KaK clI0xHasA cucreMa. Kinaccuduxanus 2
moueneit XTC. OcroBHBIE BUABI U cioco0b! onncanust XTC.

5. |PaBHOBecHe M CKOPOCTh B TEXHOJOTHUYECKHX Tporeccax. Criocoosb 2
cMmereHus papHoBecHs. CriocoObl yBennyeHus KodppuineHTa ckopocTH,
[MOBEPXHOCTH CONPUKOCHOBEHUS, ABUKYILIEH CHJIBI ITPOIECCa

6. |Kiaccugukanus XMuMHUKO-TEXHOJIOTHYECKHUX IporeccoB. Ux poib, )
0COOEHHOCTH U CIIOCOOBI pean3aluu.

7. | Xumuueckue peakTopbl U ux kiaccudukamnus. TpeboBaHus K 3
[IPOMBIIIJIEHHBIM peakTopaMm. Mozienu ujeanbHbIX PeaKTOpPOB.

8. |Boga kak ChIpb€ M KOMIIOHEHT XUMUYECKOTO ITPOU3BO/ICTBA. 2

9. [TexHonorus cBsA3aHHOTO a30Ta. PUZNKO-XUMUYECKUE OCHOBBI CBA3BIBAHUS
aTMocdepHoro a3ora. TexHomoruueckas cxema CUHTE3a aMMHaKa. )
CoBpeMeHHbIE TEXHOJIOTHYECKHE CXEMBI IPOM3BOJICTBA pa30aBICHHON U
KOHILICHTPUPOBAHHOM a30THOW KHUCJIOTHI.

10. |®Pu3UKO-XUMUYECKUE OCHOBBI TPOU3BOJICTBA CEPHOM KUCIIOTHI.

OCOOEHHOCTH TEXHOJIOTMYECKUX CXEM H anmnapaTypHOTo o(opMIICHUS 2
[TOJIyYEHUSI CEPHOM KUCIIOTHI B 3aBUCUMOCTH OT UCXOJHOTO CBIPbS.

11. |®U3UKO-XUMUYECKHE OCHOBBI TPOU3BOJICTBA KAIBIIUHUPOBAHHOM 1
[UIIEBOM COJIbl aMMHUAYHBIM METOJIOM. TeXHOIOrnueckas cxema 2
[TPOU3BOJCTBA KAJIbLIUHUPOBAHHOM COJIbI aMMHUAYHBIM METOJIOM.

12. (Baxxuelme 31€KTPOXUMHUYECKHE TPOU3BOJCTBA. TexHOIOrn4ecKkue
0COOCHHOCTH TPOIIECCOB IIEKTPOIU3a BOJAHBIX PACTBOPOB U PACILIAaBOB 2
COJICH.

13. [[Ipou3BoACTBO XJI0pa, BOJOPOAa M KayCTUYECKOW COJbI B 3JIEKTPOIU3EPAX )
[Pa3HBIX TUIIOB.

14. (OcHOBHOI1 opraHrueckuii CHHTE3. BUIBI ChIPbS U METOABI €70 MePepadOTKH. 2

15. |[XuMuueckre MEeTObI epepaboTKH MPUPOIHOTO Ta3a U TBEPIABIX TOPIOYHX )
CKOTIAeMBbIX

16. |[Ipon3BOJICTBO YII€BOAOPOAHOTO CHIPBS: METOMABI MEepepaboTKH HEe(TIHBIX| )
bpaxuuii. [TonydyeHre apoMaTHdecKuX yriaeBOI0pOAOB, alleTHIICHA

17. ([Ipouecchl  ruApUpPOBaHHMA W JAECTHAPUPOBAHUS. [IpousBoacTBo )

LIUKJIOI'CKCaHa, CTUPOJIa, AUBUHUIIA.
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18. [[Ipomecchl ruaponmsa, Aeruapatandd U dTtepudukanuu. [Ipon3BoacTBO
STaHOJa NPSAMOM THApATAlMEd HTUJIEHA, NPOM3BOJCTBO TIJIMIEPUHA U 2
STHUIIAIETaTa.

19. [OxucnurensbHble Ipouecchl B NPOMBIIUIEHHOCTH.  IIpom3BoacTso )
dbopmanbaeruaa, GeHosa U aleToHa, STUICHOKCH A, (TaIeBOTO aHTHAPHUIA

20. ([Ipomecchl  rajJoreHUpoBaHHsA.  XJIOPUPOBAHHWE  HACBHIIEHHBIX U
HEHACBIIICHHBIX  YTJIEBOJOPOJOB: IPOU3BOJACTBO  XJOpMETaHOB, 1,2- )
UXJIOPITaHa, XJOPUCTOrO BUHWIA. lIpomeccsl  QTOpUpOBaHUS  —
[POU3BOJCTBO (PPEOHOB.

21. [[Ipou3BOACTBO MOJMMEPHBIX MaTepuainoB. [Ipormecchl mHoOTUMEpHU3AIHH. )
[1pon3BOACTBO MOMUATUIICHA, TOJTUCTUPOJIA.

22. ([IpombIlIUIEHHBIE METOMBI MPOBACHEHS MOJMKOHIeHcAnnu. [Ipon3BoaCcTBO )
(heHonpopManbIECTHAHBIX CMOJI, ATOKCHUAHBIX CMOJL.

23. [[Ipou3BoacTBO KayuykoB. Kaydyku o01iero Ha3HaueHUsI. 2

24. [[Ipou3BoacTBO KayuyKoB. Kayuyku crienimaibHOro Ha3HAYCHHUS. 2

25. |Xumnueckue BojokHA. ChIppe IJIsi MPOM3BOJCTBA XMMHUYECKUX BOJIOKOH.

OOmiasi cxemMa TEXHOJOTHYECKOIro Mpolecca MPOU3BOACTBA XUMHUYECKHUX| 2
BOJIOKOH
26. ([Ipon3BOACTBO UCKYCCTBEHHBIX U CHUHTETHUECKUX BOJOKOH 3
BCEI'O 54
Tembl 12a00paTOPHBIX 3aAHATHIA
Ne Koauuecmeo
wn Ha3zeanue memut 4aCos
1 | TexHOMOTHYECKUE CXEMBI POU3BOJICTBA OPTAHHUUECKUX H 12
HEOPraHMYECKUX BEIIECTB
2 | KaycTtudukamnus conoBoro pactsopa 6
3 | OGxur Koa4enaHa B HETMOABUKHOM CJIO€ 6
4 | Ouucrka BOABI METOJOM HOHHOTO OOMEHA 6
5 | DnekTponu3 pacTBOpa XJIOpHUAA HATPUS 6
6 | OkucieHue apoMaTUIECKUX COCTUHEHUI 6
7 | IlomykokcoBaHuE TBEPAOrO TOIJIMBA 6
8 | [NonukonaeHcarus Gpenosa ¢ popManbIeruaoM 6
BCEI'O 54

6. METOAUYECKHME PEKOMEHJIAIIUU ITO OPTAHU3ALIUN
CAMOCTOSTEJBbHOM PABOTHI CTYJIEHTOB

Oprannsanus caMocTosITeIbHOI padoThbl CTYIEHTOB
CamocrosTenbHas pa60Ta 10 JUCHUIIIINHE «XUMHA4YECKasT TEXHOJIOTHUS» BKIIOYAET B CeOs
paboTy C JIEKIMOHHBIM MaTepHajoM, H3yYE€HHE TEM, BBIHECEHHBIX Ha CaMOCTOSTEIbHYIO
npopa60TKy, IMOATOTOBKY K J'Ia60paTOpHI)IM 3aHATUAM, WX BBIMMOJIHCHUC W 3allUTa, IMOATOTOBKY K
TEKYILIUM, HTOTOBOMY KOHTPOJIIO, KOJJIOKBHYMaM.

No Konuuecmeo
Ha3zeanue memot
n/n yacoe
1 | Ponp u MacmTabbl HCTIONH30BAHMS XUMUYECKUX MTPOLIECCOB B PA3HBIX 2
cdepax MaTepruaIbHOTO TPOU3BOJICTRA.
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CeipreBast u sHepreruueckas 6aza XI1.

Kpurepruu onieHKH 3PPEKTUBHOCTH XMMUKO-TEXHOJIOTUYECKOT0 IpoLecca.

XMMHUECKOE MMPOU3BOACTBO KaK CJIOXKHAA CUCTCMA.

PasHoBecue u ckopocts B XTII.

Knaccudukanus XTII

XUMUYECKUE PEAKTOPHI.

Bona kak ceipbe 1 KOMIOHEHT XII.

Nl Folol BN Ro W RV, (N SNg RUSH §f \S)

TexXHOIOrus CBSI3aHHOTO a30Ta.

COBpeMCHHaﬂ TCXHOJIOTUYCCKAd CXEMa IMPOU3BOACTBA a30THOM KHUCJIOTHI.

DOU3NKO-XUMHUUECKIE OCHOBEI IMPON3-BOACTBA cepHoﬁ KHCJIOTHI.

[[pon3BOACTBO KaJIBIIMHUPOBAHHOM U MHUILEBOU COJIBI.

BaxuHeliime 3J1eKTpOXUMUYECKUE TPOU3BOICTBA.

OGH_IaSI XapaKTCPUCTUKA TCXHOJIOTUU OCHOBHOT'O OPTraHNUYCCKOIr0 CUHTC3a.

MeToab! nepepaboTKH MPUPOIHBIX HCTOYHUKOB CHIPbSL.

XapakTepucTHKa MPOLECCOB TMAPUPOBAHUSA U ACTHIPUPOBAHUS.

[Iporieccrl ruapaTanum, JeruapaTaluu.

Oco0eHHOCTH U BUJIBI ITPOLIECCOB OKUCJICHUS.

[Ipouieccel rajoreHupoBaHusl.

HpOMI:IHIJ'IeHHLIe MCTOAbI CUHTC3a BBICOKOMOJICKYJIAPHBIX COGI[HHGHI/Iﬁ.

HaTypanbHble 1 CHHTETUYECKHE KayUyKH.

XMMHUYECKHE BOJIOKHA.

(=)} e}l e Y e i N I ¥ e\ o i Ko W BN SN N SNy I SN NG AN NS o N I N KN B2 22N S

BCEI'O

108

7. NHIANBUIYAJIBHBIE 3AJTAHUSA

z

Tema

CepHa;I KHCJIOTa U MCTOJbI €€ IMTPONU3BOACTBA

[TpousBoacTBO pa30aBiICHHON a30THON KUCIOTHI

[Tpon3BOACTBO KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI

CounsiHast KUCJIOTA U €€ IIPOU3BOACTBO

HpOI/ISBO,I[CTBO aMMHaKa

Coz10BO€ MPOU3BOACTBO

DNIEKTPOXUMHUUECKHE METO/Ibl POU3BOJICTBA XJIOPA U €IKOT0 HAaTpa

IIpon3BOACTBO CEPHON KUCIIOTBI

O 0| Q| | | | W[ | —

Kanuiinsle ynoopenus

—
(e

®dochopHbie yT0OpeHUS

[S—
[S—

A3oTHBIE y100peHHs, TPOU3BOJCTBO AMMHUAYHOM CEIUTPHI

p—
[\

A30THBIE y100peHUs, TPOU3BOJCTBO Kapbamuia

p—
[98)

[IpousBoACTBO €aKOTO HATpa
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14 [IpousBoacTBO KapOUIa KaNblIUs

15 [Ipou3BOACTBO CHHTE3-Ta3a

16 | IIpon3BoaCTBO 3TaHOJIa CEPHOKUCIOTHON THApaTalluen

17 OTUIECHTIIUKOJIb

18 [Tpou3BoaCcTBO hopManbaeruaa

19 | Ilpon3BoaCTBO aHUITMHA

20 | IIpou3BOACTBO METaHOMA

21 HonyquI/Ie AIBACTUAOB U CIIUPTOB METOAOM OKCOCHHTE3a

22 ONOKCHUIHEIE CMOJIEI

23 | ®eHoNpOpMaThIACTHIHBIE CMOJIBI

24 | IIpou3BOACTBO PE3UHBI

25 | [lonuypeTaHOBBIN KaydyK

26 | CunokcaHOBbIE KayuyKu

27 | IIpou3BOACTBO LEIUTIOI03BI

28 HpOI/ISBO,I[CTBO BHUCKO3HOI'O BOJIOKHAa

29 [Tpou3BOACTBO allEeTATHBIX BOJOKOH

30 | HomuddupHbIe BOJOKHA

31 [TonmnamuoHeie BOJIOKHA

32 [IpousBoacTBO BOJIOpPOIA

33 | [IpousBoacTBO cynbhuaa HATPUSI

34 | BeicokoTeMmneparypHas KOHBEPCHUS METaHa

35 [IpousBoacTBO a30Ta U KUCIOPOJA

36 | Tepmuueckuil ¥ KaTaTUTHYECKUIM KPEKUHT

37 | Karanuruueckuii pu)opMuHT

38 [Ipon3BoacTBO aneranbaeruaa

39 | I[Ipou3BOACTBO YKCYCHOM KHUCTOTHI

KOHTPOJIBHBIE BOITPOCHI K TIPOMEKYTOUYHOM ATTECTAIIUU

Kputepun onenkn >()PEeKTUBHOCTH XMMHKO-TEXHOJIOTMYECKOro mporecca. (CreneHb
npespatieHus. Boixon npoaykra. CeleKTUBHOCTb.

Kputepun oneHku 3QPEeKTHBHOCTH XHUMHKO-TEXHOJOTHUYECKOTO IMpolecca. MaTepraibHbIi
OayaHc, ero pacyeT W MpecTaBiIeHNEe. DHEPreTHUECKUI OallaHC, ero pacyeT U MpeCTaBICHUE.
CKopocTh TEXHOJNOTHUeCKHUX mporeccoB. [lonstue o xodpduimente cKOpocTH, MOBEPXHOCTD
COIIPUKOCHOBEHUS, IBUKYIIAsl CHJIA TIPOIIECca.

CKOpoCTh TEXHONOTHYECKUX MporieccoB. CrocoOs! yBenuyeHus K03 PUIreHTa CKOpoCTH.
CkopocTh  TexHojormveckux  mpomeccoB.  CrmocoObl  yBENMYEHUS  IMMOBEPXHOCTH
COIPUKOCHOBEHHUSI.

CKOpOCTh TEXHOJIOTHYECKUX TporieccoB. CIIOcoOB! YBETHMUSHHS JBIKYIIEH CHIIBI TIpoIIecca.
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XVUMUYECKUE PeaKkTOphl: Kiaccuukaiys mo cnocoly MoBoja U OTBOJA PEAreHTOB (peakmopul
nepuooUecKo20, HenpepbleHO20 U NOYNEPUOOUYECKO20 OeUCBU).

XUMUYECKUE PeaKTOPhI: KJIacCH(PHUKAIUS IO PEKUMY JBIKEHUS U MIEPEMEIINBAHUS PEareHTOB.
XUMUYECKUN PEAKTOP UIICATBHOTO BHITECHEHUS. XapaKTEPUCTUUECKOE YPABHEHHUE PEAKTOPA.
XHUMHUYECKUH PEAKTOP MOJHOTO CMEIIEHHsI. XapaKTEePUCTUUECKOE YPABHEHUE PEAKTOPA.

Kackang XuMHUYECKHX pPEaKkTOpOB IOJHOrO nepememmBaHusA. Pacuér konudecTBa CTyHeHER
peakTopa rpadu4ecKuM METOIOM.

Kackang XuMHUYECKHX pPEaKkTOpOB IOJHOrO nepememmBaHusa. Pacuér konudecTBa CTyHeHER
peakTopa aHAIUTUYECKUM METOJIOM.

XUMHUUYECKHE  pPEaKTOphl:  KilaccH(UKAUs 10  TEMIIEPaTypHOMY  pEeXHUMYy  pabOThI
(aouabamuueckue uzomepmuyeckue u NOJUMepPMUYECKUe peakKmopbl).

Knaccudukanus Moieneit TeXHOJIOTHIECKUX CUCTEM.

[Tpouieccel W ammapaThl XHUMHYECKOTO MPOM3BOJCTBA: OCAXKACHUE (2uopomexaHuyeckue
npoyeccwi).

[Tpouieccel U anmapaTbl XUMUYECKOTO MPOU3BOJCTBA: IUKIOHUPOBAHUE, (cuOpoMexaHuyecKue
npoyeccawi).

[Tpoueccel 1 anmapaThl XUMUYECKOTO MPOU3BOACTBA: IIEHTPU(YTUPOBAHUE, FIEKTPOOCAKICHHE
(euopomexanuyeckue npoyeccol).

[Tpoueccel u anmapaThl XUMUYECKOTO MPOU3BOCTBA: AJNEKTPOOCAKACHUE (cUOpoMexaHuueckue
npoyeccawt).

[Tpoueccel M ammapaTbl XMMHYECKOTO MPOU3BOJACTBA: (UIbTpOBaHHME U  (UIBTpYIOIIEe
HEHTPUPYTHPOBAHUE (eUOpOMeXaHuyecKue npoyeccsl).

[Tpoueccrl U anmapaTbl XUMUYECKOTO MPOU3BOJCTBA: TMCEBIOOKIDKEHUE (euopomexanuyeckue
npoyeccawt).

[Ipoueccsl 1 annmaparsl XUMUYECKOT0 MPOU3BOJICTBA: HATPEBAHUE, OXJIAXKICHHE, TOBEPXHOCTHAs
U 00beMHasi KOHJICHCAIHSI (Mmeniogvie npoyeccol).

[Ipoueccsl W ammapaTbl XMMHUYECKOIO IPOM3BOJCTBA: BBIIAPUBAHME M MHOTOKPAaTHOE
BBINTAPUBAHUE (1MeNn108ble NPOYECcyl).

[Ipoueccsl M anmapaTbl XMMHUYECKOIO IPOW3BOJACTBA: BBIMAPHUBAHUE C TEIUIOBBIM HACOCOM
(mennogwvle npoyecchw).

[Tpoueccel W ammapaThl XHMHYECKOIO IMPOM3BOJCTBA: OOIIee TMOHSATHE O MacCOOOMEHHBIX
nporieccax. J{Brxymiast cuina MacCOOOMEHHBIX MPOLIECCOB.

[Tpoueccyl u ammapaTbl XHMHYECKOTO TMPOM3BOJACTBA: 00Ilee MOHITHE O MEXaHWYECKUX
Iporeccax.

[Tpoueccel n anmapaThl XUMHUYECKOT'O TPOU3BOJICTBA: PEKTU(PHUKAIMS.

[Iporecchl 1 anmapaThl XAMUYECKOTO MTPOU3BOJICTBA: COPOIIHSL.

[Ipoueccsl n anmapaTbl XMUMUYECKOTO MTPOU3BOCTBA: SIKCTPAKIIMS.

[Ipomeccet u ammapaThl XMMHYECKOTO TMPOMU3BOACTBA: CYIIKA, CYILIWIbHBIC amnmaparsl,
CYIIMJIbHBIE areHTBHI.

Bopa B xuMrueckoi NpoMBIILIEHHOCTH. [1oKa3aTenu u OCHOBHBIE METOIbI OUMCTKH.

Bona B XuMU4eCcKOi IPOMBIIUIEHHOCTH. «PeareHTHOe» yMsrdyeHue BObI.

WounuTsl, knaccudukanys u cBorictBa. IoHOOMEHHOE yMSATUEHHE BOJIBI.

[Tpou3BoACTBO CBSI3aHHOTO a30Ta. PUBMKO-XUMHUYECKHE OCHOBBI CBS3BIBAHMSI aTMOC(EepHOTro
asora.

PU3HKO-XMMHUYECKUE OCHOBBI IPOU3BOICTBA A30THOM KUCIOTHI.

TexHonornueckas cxema NpoOU3BOJICTBA a30THOW KUCJIOTHI IO JABJICHUEM.

CniocoObl ¥ (PU3UKO-XMMHYECKHE OCHOBBI POU3BOICTBA CEPHOM KHCIIOTHI .

TexHosornueckas cxema poU3BOICTBA CEPHON KUCIIOTHI U3 CEPBI METOJOM "JBOMHON KOHTAKT,
nBOMHAas abcopOrus"”

XHUMHUYECKUE PEAKLUU U OIMCAaHUE IPoLecca MPOU3BOACTBA KAJIBLIMHUPOBAHHON U IUIIECBOMU
COJIbl aMMHAYHBIM METOJIOM.

TexHomoruueckasi cxema MpoU3BO/ICTBA KAIBLIMHUPOBAHHON COAbI aMMHUAYHBIM METOJIOM.
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OO11as xapakTepUCTHKA TEXHOJIOTUU OCHOBHOTO oprannyeckoro cuntesa (OOC), ceippeBas 6a3a
9TOU OTPACIIA POMBIIIIIEHHOCTH.

Hets, ee cocTas, moAroToBKa 1 crocoObl ee NepBUYHOM nepepaboTku. TexHosornyeckas cxema
pextudukanyu, HeTHbIE PpaKkLInu.

MeTtoabl AECTPYKTUBHON MepepabOTKU He(PTAHBIX IUCTHIUIATOB. YCJIOBHUS, NPOIYKTHI U
MEXaHHU3MbI IPOLIECCOB MUPOJIN3A, TEPMUUYECKOTO U KATATUTHUECKOTO KPEKUHTA.

Metoabl mnepepabOTKH Ta3000pa3HbIX HCTOYHUKOB YIiaeBoJOpoAHoro ceipes st OOC.
Oco0eHHOCTH U TeXHOJIOTHYECcKasi cxema abCcopOIIMOHHOTO METO/A.

Metoabl mnepepabOTKH Ta3000pa3HbIX HCTOYHUKOB yTIiaeBoJopoAHoro ceipest st OOC.
ACOpOLIMOHHBIM METOJT Pa3Ae/iEHUs Ta30BbIX CMECEH.

Mertoab! nepepaboTKH ra3o00pa3HbIX HCTOYHHUKOB YTIIIEBOAOPOAHOro chipbs 11t OOC. Meton
TUIEPCOPOIMH B pa3/IeIeHUH Ia30BbIX CMECEH.

Metoasl mepepabOTKM  TBEpIABIX TOPIOYUX HCKomaeMblX. (OCOOEHHOCTH  MPOLECCOB
MOJyKOKCOBAaHMSI U KOKCOBaHUs. ['a3udukanus u ruiporeHu3anus.

CriocoObl MONMyYeHUs] YIJIEBOJOPOJHOTO ChIpbs M3 HePTAHbIX ¢pakuuid. KapOamunnas
nenapaduHuzanys M afcopOuus Ha IeodauTax. BblaeneHue TBepAbIX NapadUHOB METOJIOM
KpUCTAUIM3allMM C IpPUMEHEHHEM W30UpaTenbHbIX pacTBopureneid. Buasl pudopmuHr-
nporecca. Cxema yCTaHOBKM KaTaJTUTHYECKOTO pUuopMuUHTa.

[TpombIniieHHBIE CIOCOOBI TIOy4YeHHs aneTuiieHa. KapOuaHbIil U yriIeBoIOPOIHBIN CITOCOOHI.
TexHosornueckass cxeMa IMpPOU3BOACTBA ALETHWIEHA OKHCIUTEIBHBIM MHUPOJIU30M MPUPOIHOIO
rasa.

XapakTepucTUKa IMPOLECCOB TMAPUPOBAHUA M aAeruapupoBaHusd. [lonmydeHue unMkiIorekcaHa
rUJpupoBaHueM OeH3ousa (YCIOBUS, KaTalu3aTopbl, TEXHOJIOrnueckas cxema). CTupon, MeTos
NOJYYEeHUsI JETHIPUPOBAHUEM STHIOEH30s1a (YCIOBHS, THUIIBI PEAKTOPOB, TEXHOJOTHMYECKAs
cxema).

XapakTepucTUKa NPOIECCOB TUAPUPOBAHMA W AeTUApHpoBaHus. byramuen-1,3; crmocoObl
nonydenus. [Iponecc onHocTaaAuiHOTO IEernaApupoBaHys H-OyTaHa (yCIOBUs, TEXHOJIOIMUECKas
CXEMa, METO/IbI BBIACIICHUS).

[Tponecchl rugparanuu, AeruapaTalui. DTUIOBBIA CIHUPT, COCOOBI MOMYUYEHHS, IPUMEHEHUE.
VYcnoBusg M TEXHONOTMYECKas CXE€Ma MNpsAMOM TuapaTalMM 3TWiIeHa. MeToapl MNOoIydYeHHs
JIALEPUHA, TpuMeHeHue. [Ipon3BoaCTBO MINLEpHHA HIETOYHBIM TMAPOJIU30M dIUXJIOPTHAPUHA.
Crioco0bI mosryueHust STUaneTara. TexHOIorn4eckas cxema 3TepuuKaum.

Oco0eHHOCTH U BBl IPOLIECCOB OKUCIEHUA. DPOopMalbaAerul, CocoObl MOITy4EHUs, CBOWCTBA,
IPUMEHEHUE. YCIOBHUA M TEXHOJIOTMUYECKas CXE€Ma KaTaJMTUYECKOIO OKHCIEHUS METaHa B
dbopmabierus.

Metoap! monydeHus: (eHoda M aneToHa. TeXHOJOTHs KYyMOJIBHOTO CIoco0a IMpOM3BOJCTBA
¢dbeHona u ameroHa.

OTUIIEHOKCH], CBOWCTBA, CHOCOOBI MOJIydeHUs,, NpuMeHeHue. llomydeHue sSTHIIEHOKCHIA
IIPSIMBIM OKHCJICHUEM HTHJICHA.

[lonyuenne ManeMHOBOrO W (PTAjeBOro AaHTHIPHUIOB, PEAKLUH, TEXHOJOTHYECKas CXema,
0COOEHHOCTH BbIAETICHH (PTAJIEBOTO U MaJIEMHOBOT'O aHTUPUIOB.

[Iponiecchl ranoreHUpoBaHUsl, OCOOCHHOCTH MPOIECCOB (TOPUPOBAHUS M HOJUPOBAHUS.
VY ci10BUS M TEXHOJIOTMUYECKas cXeMa ra3o(h)a3Horo XJOpupoBaHHs METaHa.

XJOpUpOBaHUE HEHACHIIICHHBIX YIJIEBOJOPOJIOB, CHOCOOBI moyydeHus 1,2-auxyiopaTaHa.
[IpsiMoe xymopupoBaHue dTUIICHA B )KHIKOH (ase.

Bununxnopuza, crnocoOsl monydenus. IlonmydeHue BHHWIXJIOpUAA THAPOXIOPHUPOBAHUEM
alCTUIICHA.

Peakuuu propupoBanus. @peoHsl, CBOMCTBA U MOTyUYCHUE. TeXHOIOTHUECKas CXeMa IMOITyYeHUs
bpeona-1,2.

Knaccudukanus BBICOKOMONEKYISPHBIX coennHeHnid. Metonsl cuatesa BMC. Ununuaropsl u
MEXAHU3MBI IIOJIMMEPHU3ALUH U TOJUKOHICHCALIHAN.
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[TpomsblmieHHbIe cr1ocoObI TpoBeAeHUs nonuMepu3annu. [lonumepusanus B 6110Ke, B pacTBOpe,
B Ta30BOM, TBEpIOH (hazax, SIMyJIbCHOHHAS M CYCHEH3HMOHHas moiumepusanun. OcoOeHHOCTH
BBIJICJIEHUS [TOJIUMEPOB B KQKJIOM M3 3TUX CIIOCOO00B. IHUIIMATOPBI, TOCTOMHCTBA U HEJIOCTATKH.
[IpomblnieHHBIE CLIOCOOBI TPOBEACHUSI TOJTUKOHICHCAIUH.

Bunel m xapakrepucTuku noaudTwieHa. [lonydeHMe NOIMATHIEHA BBICOKOTOJABICHUS.
[TonyuyeHne MoONMMATUIIEHA HU3KOTO JAaBJICHUS.

[Tonuctupon, npuMeHeHue, noryyeHre 6J104HON NoaMMepHU3aluei.

DeHo-anpAeruHbIe CMOJIbI, KJTacCU(pUKaLus, IPUMEHEHHE, Tony4yeHue. HenpepbIBHBIN criocod
NOJy4YeHHUsT HOBOJIAYHbIX cMoj. Croco® mnpou3BoAcTBa pe3onbHbIX cmoin. CBoiicTBa u
IPUMEHEHUE.

AMUHOIIIACTBI U 3TMIOKCHIHBIE MTOJINMEPBI, CBOMCTBA, NIOJYyUYEHUE, IPUMEHEHHUE.

Hartypanbhblif 1 cuHTeTHUEeCcKMM Kayuyku. Kaydyku oOuiero u crneunuaibHOro Ha3HAYeHUS.
MeToap! osTy4eHus: HaTpUi-OyTaIueHOBOIO KaydyKa.

Kayuayku obmero HazHaueHus. MeToAbI MOydeHus crepeoperyisipaoro oyraaueHosoro (CKJI)
u uzomnpenoBoro (CKHN) xayuykoB. Texnonoruyeckast cxema nonyuenus CKU. IIpousBoactso
OyTaJueH-CTUPOIBHOIO U OyTaNEeH-METHIICTUPOJIBHOTO Kay4yKOB, IIOJATOTOBKA CHIPBS U BOJHOM
(a3pl, TEXHOJIOTMYECKas CXeMa Ipoliecca.

Kayuykn cneunanbHoro HasHadeHus. M300yTHUICHOBBIA KaydyK, IIOJIy4e€HHE, CBOICTBA,
TEXHOJIOTMYECKast cXxeMa. XJIOPONPEHOBBIM KaydyK, IOJYyYEHHUE, CBOWCTBA, TEXHOJOTMYECKas
cxema.

I'etepouennble 3mactoMepbl. CHUIOKCAHOBBIE, MOJUCYIb(QHUIHBIE U MOJUYPETAHOBBIE KAyUyKH.
[Tonmyyenue u cBoicTBA.

[TpousBoacTBo pe3nnbl. CTaauu TEXHOJIOTHYECKOTO nporecca. CocTaB pe3nHOBOW CMECH.
Knaccudukanuss BOJOKOH, CBIpbE JJsi TPOU3BOJACTBA XUMHUECKUX BOJIOKOH, CTaJuu
TEXHOJIOTMYECKOI0 IIPOLECcca MOTYYCHHUs] XUMUYECKUX BOJIOKOH.

HckyccTBenHble BookHa. [Ipon3BOACTBO BUCKO3HOIO U alleTaATHOTO BOJIOKOH.

CuHreTnueckue BOJIOKHA. [TponsBoacTBo noJaM3(PUPHBIX, MTOJINAMUTHBIX U
NOJIMAKPUIOHUTPUIIBHBIX BOJIOKOH.

8. OBPA3EIl MOJAYJIBHOI'O KOHTPOJIA

(obpazey eapuanma u kpumepuu oyenusanus)

rOY BIO «IOHELKNiI1 HAIIUOHAJIbHBIII YHUBEPCUTET»

daxynpTeT Xumuueckuil
Hanpaegnenue noocomosxu: 04.03.01 «Xumusny
IIpoepamma noozomosku: oaxanaspuam
Cemecmp 7
Yuebnas oucyuniuna «Xumuyeckas mexHoaozus)

MOAYJBbHAS KOHTPOJIBHAS PABOTA
BAPHUAHT Nel
XUMUYECKUIN peakTop UACaIbHOTO BEITECHEHHS. XapaKTepUCTUUECKOE YpaBHEHHE PeaKkTopa.
2. Tlporeccsl 1 anmapaTbl XUMHYECKOT'O POU3BOICTBA; OOIIEee MOHATHE O MEXaHUIECKUX MpoIleccax.
3. Texuonoruueckas cxema MPOU3BOACTBA CEPHOM KHUCIOTHI U3 CEPbl METOAOM '"IBONHOW KOHTAKT,
nBOMHAs abcopOmms".

o
.

YTBepkIeHO Ha 3aceJaHny Kaeapbl GU3NIecKOr XUMUH

OpoTOKOA N OT «__ » 20
3aBenyromuii Kadeapoit B.M. Muxanbuyk
IIpenonaBarenu A.B. benbrit

M.A. CuHenbpHHAKOBA
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KpnTeplm OLHCHUBAHUSA MOAYJBbHOI'0 KOHTPOJISA

Homep 3a0anusn Konuuecmeo 6annoe
1 8
2 8
3 9
Bcezo 25

9. OBPA3EIl 9K3BAMEHAIIMOHHOI'O BUJIETA
(meopemuueckue 6onpocwl K 3K3ameHy, obpasey buirema u Kpumepuu oYeHU8aHUsl)

Teopemuueckue 6onpocwl K IK3ameHy
Kpurepun onenkn 3¢deKTuBHOCTH XMMHUKO-TEXHOJIOTHYeckoro mporecca. CreneHb
npespatieHus. Boixon npoaykra. CeneKTUBHOCTb.
Kpurepun oneHku 3pGeKTUBHOCTH XMMHMKO-TEXHOJIOIMYECKOr0 Ipolecca. MaTepuaibHbIi
OamaHc, €ro pacueT M NPEACTaBICHHE. OHEpPreTHdYecKuil OallaHC, €ro pacueT U
npejcTaBIeHHUE.
CKOpOCTh TEXHOJIOTHUYECKHUX TporieccoB. [ToHsTHE 0 KO DUIIHEHTE CKOPOCTH, TOBEPXHOCTD
COIIPUKOCHOBEHUS, IBUKYIIasl CHJIa Tpoliecca.
CKOpOCTh TEXHOJIOTHUECKUX TporieccoB. CrmocoOs! yBemmueHus K03()PHUIIEeHTa CKOPOCTH.
CkopocTh ~ TexHOJOrMueckux  mpoueccoB. CnocoObl — yBETUYEHHUS  MOBEPXHOCTHU
CONPUKOCHOBEHHS.
CKOpOCTh TEXHOJIOTHUECKUX IMporieccoB. CocoObl yBETHMUEHHSI JBIKYILEH CUIIBI IpoLiecca.
XVUMHYECKHE pEeakTopbl: Kiaccupukaluus MO crocody MoBOAa M OTBOJA pEarcHTOB
(peaxmopwi nepuoduuecko2o, Henpepvi8HO20 U NOIYNEPUOOUUECKO20 OeUCMBUSL).
XUMHUUYECKUE PEAKTOPHI: KIacCU(PUKAIMSA TO PEKUMY JABIKCHHS M TepEMEIIUBAHHS
pEareHToB.
XUMUYECKUN PEAKTOP UICATBHOTO BBITECHEHHUSI. XaPAKTEPUCTUUECKOE YPABHEHUE PEAKTOPA.
XUMHUUECKUH peaKTop MOJHOTO CMEIIeHHsI. XapaKTepUCTUUECKOE YPaBHEHUE PEaKTOpa.
Kackax XxuMH4ecKkux peakTopoB IOJHOrO NepeMemuBaHus. Pacuér xonnuecTBa CTyneHen
peaxkTopa rpadu4ecKUM METO/IOM.
Kackan xuMHueckux peakTOpoB IOJIHOTO MepeMemnBaHus. Pacuér konmdecTBa CTyneHen
peaKTopa aHATUTHYECKUM METOIOM.
XUMHUECKUE PEAKTOPBL: KJIACCUPHUKAIMA 10 TEMIEPATypHOMY DPEXHMY pPaOOTHI
(aduabamuueckue uzsomepmuveckue u NOIUMepPMUYecKue peaKmopol).
Knaccudukanus Mogeneil TeXHOIOTHYECKUX CUCTEM.

. IIpouieccel M ammapaTtbl XMMHYECKOTO MPOU3BOACTBA: OCaXACHUE (cudpomexanuueckue

npoyeccawt).

[Tpormeccer " anmapaTsl XUMHUYECKOTO MIPOU3BOJICTBA! [TUKJIOHUPOBAHHE,
(euopomexanuyeckue npoyeccol).

[Tpomteccel W ammaparthl ~ XMMHYECKOTO  IMPOM3BOJCTBA:  IIEHTPH(PYTUPOBAHUE,
AIIEKTPOOCAKICHUE (2UOpoMexaHuyecKue npoyeccol).

[Tpotieccel m anmapatbl ~ XHMHYECKOTO  IPOM3BOJICTBA: IIEKTPOOCAKICHHE
(euopomexanuyeckue npoyeccol).

[Tporieccyl M ammapaTtbl XHMHYECKOTO TPOM3BOACTBA: (WIBTPOBAHHE W  (PHIBTpYIOIICE
HEHTPUPYTHUPOBAHUE (SUOPOMEXAHUYECKUE NPOYECChT).

[Tpormeccrr u anmapaTsl XUMHYECKOTO MIPOU3BOJICTBA! TICEBI00KIDKCHUE
(euopomexanuueckue npoyeccol).

[Tpomteccel W ammapartbhl XHMHYECKOTO TPOM3BOJACTBA: HArpeBaHHWe, OXJIaXKJICHUE,
MOBEPXHOCTHASI M 00bEMHAsI KOHJCHCAIHS (Mmeni08ble Npoyecchl).

[Tporieccyl W ammapaThl XMMHYECKOTO IPOM3BOJCTBA: BBHINAPWBAHWE M MHOTOKPATHOE
BBITTAPUBAHUE (1MENn108ble NPOYECChl).



23.
24.
25.

26.
27.
28.
29.

30.
. Boga B xumnueckoi MMPOMBIIIJICHHOCTH. «PearenTHoe» YMATYCHHUE BOJBI.
32.
33.

31

34.
35.
36.
37.
38.

39.
40.

41.

42.

43

44,

45.

46.

47.

48.

49.

50.

19

[porecchl 1 anmapathl XUMUYECKOTO MPOM3BOJICTBA: BBIAPUBAHUE C TEILIOBBIM HACOCOM
(mennosvie npoyeccut).

[Iporecchl W anmapathl XMMUYECKOTO MPOM3BOJCTBA: 0O0IIEee MOHATHE O MAacCOOOMEHHBIX
nporeccax. J[Bmxymiast cuiia MacCOOOMEHHBIX TPOIIECCOB.

[Iporecchl M ammapatbhl XMMHYECKOTO MPOM3BOJCTBA: OOIIEe MOHATHE O MEXaHHMUYECKUX
nporeccax.

[Iporiecchl U anmapaThl XAMHYECKOTO TIPOU3BOJICTBA: PEKTH(PHUKAIIHS.

[Ipormecchl 1 anmapaThl XAMUYECKOTO TTPOU3BOJICTBA: COPOIIHSL.

[Mporiecchl u anmapatbl XUMHYECKOTO TIPOU3BOJICTBA: IKCTPAKIIUSI.

[Ipomecchl W ammapaThl XWMHYECKOTO TIPOM3BOJCTBA: CYINIKA, CYIIWIbHBIC AarIapaThl,
CYIIWIILHBIC areHTHI.

Boja B xuMudeckoii mpoMBIIIIeHHOCTH. [Toka3aTenu 1 OCHOBHBIE METOIbI OUHCTKH.

WNonnTsl, kaccudukanys u cBoricta. IoHOOMEHHOE YMSTUEHHE BOJIBI.

[Tpon3BOCTBO CBSI3aHHOTO a30Ta. DU3MKO-XUMHUYECKHUE OCHOBBI CBS3bIBAHUS aTMOC(EPHOTO
asoTa.

DU3NKO-XUMUYECKUE OCHOBBI ITPOU3BOJCTBA A30THON KUCIIOTHI.

TexHonornueckas cxema Iporu3BOJCTBA A30THON KUCIIOTHI IO JaBICHUEM.

Crioco0b! 1 (PU3UKO-XUMHUECKUE OCHOBBI ITPOU3BOICTBA CEPHOM KUCIIOTHI .
TexHosornueckass cxema IPOU3BOJCTBA CEPHOM KHMCIOTBI M3 CEpbl METOAOM ''IABOWMHOMN
KOHTaKT, TBOMHas abcopOrus"”

XHUMHUYECKUE PEAKIIUU U ONUCAHKE NIPOLECCa IIPOU3BOICTBA KAIBLIMHUPOBAHHON U ITUIIEBOMI
COJIbl aMMHAYHBIM METOJIOM.

TexHosornueckas cxema Iporu3BOJCTBA KaIbIIMHUPOBAHHON COJIbIl aMMHUAYHBIM METOJIOM.
OO0mras xapakTEepPUCTHKA TEXHOJIOTHH OCHOBHOTO opranudeckoro cunuresza (OOC), ceipheBas
0a3a 3TOH OTPACIH MPOMBIIIICHHOCTH.

Hedtp, ee cocTaB, moaAroToBka U crocoObl €€ MepBUYHOM NepepadoTKu. TexHomorndeckas
cxeMa peKTU(UKAINH, HePTIHbIE QpaKIHH.

Mertonbl neCTpyKTUBHOM NepepaOOTKH HEPTSIHBIX AUCTHILIATOB. YCIIOBUS, NMPOAYKTHI U
MEXaHHU3MBI IIPOLIECCOB NMUPOJIN3a, TEPMUYECKOTO U KATATUTUUECKOIO KPEKUHTA.

. Metoasl mepepabOTKH Tra3000pa3HBIX HCTOYHUKOB YTIEBOAOPOAHOTO Chipbs st OOC.

Oco0eHHOCTH U TEXHOJIOTUYECKasi cXxeMa abCOPOLIMOHHOTO METO/IA.

Metoapl mepepabOTKH Ta3000pa3HBIX HCTOYHUKOB YTIEBOAOpPOIHOTO Chiphsi miss OOC.
ACOpOIIMOHHBIN METOJT Pa3AeiieHUs Ta30BbIX CMeceH.

Metoapl mepepabOTKH Ta3000pa3HBIX HCTOYHUKOB YTIIEBOAOpPOIHOTO Chiphsi misa OOC.
Mertoa runepcopOIuH B pa3ieIeHUU Ta30BbIX CMECEH.

Metoasl mepepabOTKH TBEPIABIX TOPIOYMX HCKOMaeMblX. (OCOOEHHOCTH MPOLIECCOB
MOJTYKOKCOBAHMS U KOKCOBaHUs. [ a3udukamus u ruiporeHu3amusl.

CnocoObl TIOTy4YEHUsT YTIEBOJAOPOJAHOTO CHIphsi W3 HeTsaHbIX ¢dpakumii. KapOammmnas
nenapaduHuzanys ¥ aacopOIvs Ha 1eoNuTax. BeineneHne TBepapix mapa@uHOB METOAOM
KPUCTAUIM3alMH C TPUMEHEHHEeM H30upaTeNnbHbIX pacTBopuTeneil. Buabl pudopmunr-
nporecca. CxeMa yCTaHOBKH KaTaTUTHUECKOTO pudopMHUHTa.

[IpompbIlIUIEHHBIE CIOCOOBI TIOJIy4YeHUsI areTwieHa. KapOuaHbli W yIIIEBOJOPOIHBINA
criocoObl. TexHomoruyeckas cxema MpPOU3BOJICTBA AllETHIICHA OKUCIUTEIBHBIM IMUPOIU30M
MIPUPOJIHOTO Ta3a.

XapakTepucTuka MpoIeccoB TMAPUPOBAHUS U AeruapupoBanus. [lonyuenue mukiorekcaHa
TUApUpOBaHMEeM OeH3oja (YCIOBHUS, KaTalu3aTOphl, TEXHOJIOrHMYeckas cxema). CTtupod,
METOJl TOJy4YeHHs JACTUAPUPOBAHHEM JTUIOEH307a (YCIOBHS, THIBl PEAKTOPOB,
TEXHOJIOTHYECKasi CXema).

XapakTepucTuka MPOIECCOB TUAPUPOBAHMS U JeruapupoBaHus. byraamen-1,3; crmocoObl
nonyueHus. [lpouecc  oaHocTanmuiiHOrO — AeruapupoBaHusi  H-OyTaHa  (ycllOBuS,
TEXHOJIOTMYECKasi CXeMa, METO/IbI BBIICTICHNUS).
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[lponiecchl  ruapatanmu, JeruapaTaldd. OTWIOBBIA  CIHUPT, CIOCOOBI  IOJIyYeHUS,
IpUMEHEHUE. YCIIOBUS U TEXHOJIOTMYECKasl cXeMa MpsIMOW TuapaTaluu 3TujieHa. Meromabl
IIOJIyY€HUs TIMLEPHUHA, TpuMeHeHue. [Ipou3BoACTBO IiMIepyHa IIEI0YHBIM T'MAPOIU30M
snuxjoprugpuHa. CnocoObl MOMy4deHHs]  ATWiIaLeTaTa. TexHoJlorhyeckas cxema
sTepudukaiym.

Oco0OeHHOCTH W BUIBI TPOIECCOB OKUCICHHS. DopManbIeruja, CHocoObl TOTydYeHUs,
CBOICTBA, IPUMEHEHHE. Y CIOBUS U TEXHOJIOIMYECKAs CXEMa KaTAIUTUYECKOTO OKUCICHUS
MeTaHa B ()OPMaJIbACTH]I.

Mertoap! nonydeHus: ¢peHona U aneToHa. TexXHOJOrust KyMOJBHOIO crocoba mMpou3BOJCTBA
(deHona u aleToHa.

OTUIIEHOKCH]], CBOMCTBa, CIIOCOOBI MOJyueHHs, npuMeHeHue. [lomyueHue 3TUICHOKCHAA
IPSIMBIM OKHCJIEHUEM ATHJICHA.

[TonyyeHnne ManenHoBOro M (hTaJeBOr0 aHTUAPHUIOB, PEaKLUH, TEXHOJIOIMYecKas cxema,
0COOEHHOCTH BBIICTICHHS (hTAIEBOTO U MAJIEMHOBOTO aHTHPHUIOB.

ITponecchl rajoreHMpoBaHUs, OCOOEHHOCTH MPOLECCOB (PTOpUpOBaHUS U HOIUPOBAHMSL.
VYCIIoBHS M TEXHOJIOTHYECKAs cxeMa ra30(ha3Horo XJIOpUPOBaHHs METaHa.

XJOpUpPOBaHUE HEHACBHIIEHHBIX YTJIEBOAOPOAOB, CIIOCOOBI MOJyuyeHHs 1,2-ITUXJIOp3TaHa.
[Ipsimoe xopupoBaHue STHICHA B KHUIKOH (ase.

Bunwixnopua, crnoco6sl nomyueHus. [losydyeHne BHHHIXJIOpHAA THAPOXJIOPUPOBAHHEM
aleTUIICHA.

Peakmuu ¢ropupoBanus. DOpeoHbl, CBOWCTBA W TOJyYEeHHE. TEXHOJOTHUYECKas cXema
noiy4enus ¢ppeona-1,2.

Knaccudukarus BEICOKOMOJICKYJIAPHBIX coenuHeHnit. MeTtonpl cuaTe3a BMC. MHumatopsr
Y MEXaHU3MBbI IOJIMMEPU3ALNU U TIOJUKOHICHCALIUH.

[TpomsblnieHHbIE cIIOCOOBI TpoBeleHUs nosmMmepusauuu. [lonmumepunsanus B Oioke, B
pacTBope, B ra3oBOH, TBepIOH (hazax, IMYJIbCHOHHAS M CYCIIEH3MOHHAs IMOJMMEPU3ALINH.
OcCOOeHHOCTH BBIIETICHUST MOJUMEPOB B KaXJAOM M3 3THX crHoco0oB. MHunmaropsl,
JIOCTOMHCTBA U HEAOCTATKHU.

[TpoMmsblIeHHBIE CITOCOOBI TPOBEAECHUS OTUKOHCHCALIUH.

Bunel u xapakrepucTuku noiudTuiaeHa. [losydeHne NOJMATHIIEHA BBICOKOTOAABIICHUS.
[TosrydeHne noau3THIICHA HU3KOTO 1aBICHUS.

[Monmuctupo:n, npuMeHeHne, MoTydeHue OJI0YHOM MOTUMEpU3aIHEH.

@deHou-aNbAETUAHBIE CMOJIBI, KiIaccUUKalMs, MpUMEHeHHue, noiydeHue. HempepblBHBIN
croco0 MoJryueHust HOBOJIAYHbIX cMoJI. CIoco0 MPOU3BOICTBA PE30IbHBIX cMOJI. CBOWCTBA U
IIPUMEHEHUE.

AMUHOIIACTBI U 3MOKCHUIHBIE MTOJINMEPBI, CBOMCTBA, IOJYyUYEHUE, IPUMEHEHHE.
HatypanbHbIii 1 CHHTeTHYECKUH Kaydyku. Kaydyku oOIIero u crenuagibHOro Ha3HAYCHHS.
MeToap! oTy4eHus: HaTpUi-O0yTaIueHOBOTO KaydyKa.

Kayuykn oOmiero HazHaueHus. MeTozbl HOJIY4YEHUs CTEPEOPEryJISIpHOrO OyTaJIueHOBOTO
(CK) u usompenoBoro (CKHM) kayuykoB. Texnomormueckas cxema mnomyueHuss CKU.
[TponsBoncTBO  OyTagMEH-CTUPOIBHOTO U OyTaJUeH-METHICTHPOJIBHOIO  KaydyKOB,
HOJITOTOBKA CBHIPhs ¥ BOJHOM (ha3bl, TEXHOJOTHUECKAs cXeMa Iporecca.

Kayuykn cnemuanpHOro HasHaveHus. M300yTHICHOBBIM KaydykK, IOJy4YeHHE, CBOWCTBA,
TEXHOJIOTMYECKas CXeMa. XJIOPOIPEHOBBIN KaydyK, IT0JIy4YeHUE, CBOUCTBA, TEXHOJIOTHYECKast
cxema.

I'ereponiennbie  smactoMepbl. CHIIOKCAHOBBIC, TONUCYIb(QUAHBIE W MOJHMYPETAaHOBBIC
kayudyku. [TomyueHnue u cBoicTBa.

[IpousBoncTBo pe3unbl. CTaanu TEXHOJIOTHYECKOTO nporiecca. CocTaB pe3MHOBOM CMECH.
Knaccugukanuss BOJOKOH, CbIpbE JUIsI TPOM3BOJCTBA XUMHUYECKUX BOJIOKOH, CTaJuU
TEXHOJIOTMYECKOI0 IIPOLECCca MOTYYEHHUS] XUMUYECKUX BOJIOKOH.

HckyccTBeHHBIE BOJIOKHA. [[pOM3BOACTBO BUCKO3HOTO M allETaTHOTO BOJIOKOH.
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74. CuHTEeTHYECKHUE BOJIOKHA. [TpousBoacTBO
MOJIMAKPUIOHUTPHIIHHBIX BOJIOKOH.

HOJ'II/IS(I)I/IpHLIX, IIOJIMaMHMAHBIX n

rOY BIIO «JIOHEIKUA HAIIMOHAJIbHbIA YHUBEPCUTET»

dakynbTeT XUMUu4ecKuu
Hanpasnenue noocomosxu: 04.03.01 «Xumusny
Ipogpuns:
IIpoepamma noozomosxu: oakanaspuam
Cemecmp

Yueonasn oucyuniuna «Xumuueckaa mexnHoao2us)

BUJIET Nel

1. Kpurepuu oueHku >()QPEKTHBHOCTH XUMHUKO-TEXHOJIOTHYECKOro mporecca. CTerneHsb
IpEeBpAIEHHs, BEIXO]] IIPOYKTA.

2. DU3UKO-XUMHUYECKHIE OCHOBBI IIpOU3BOACTBA CCpHOﬁ KHCJIOTHI.

(98}

. IIpombinuieHHbIE  CIOCOOBI
HEJIOCTaTKH.

MNpOBCACHUA TMOJIMMCPpHU3allNK, HUX MNOPCUMYIICCTBA U

4. CDOpMaJ'IbI[el"I/II[, CIIOCOOBI MOJIy4CHMUH, CBOI>’ICTB8., IIPUMCHCHHUC. TexHonoruyeckas cxema
KaTaJIuTUYCCKOIo OKMCJICHUA MCTaHa.

YTBepxeHo Ha 3aceqaHuu Kadeapsl (GU3NIECKON XUMUH

MPOTOKOI Ne OT «__ »

3aBenyromnuii kadeapoit
[IpenonaBarenu

20 T

B.M. Muxanpuyk
A.B. benprii
M.A. CuHeapbHHUKOBA

Kpumepuu OUCHUBAHUA IK3AMEHA

Homep 3a0anusn Konuuecmeo 6annoe
1 25
2 25
3 25
4 25
Bcero 100 6ass10B

10. OBPA3EIl TECTOBOI'O 3AJAHMUS (npu nanuuuu)

11.

KPUTEPUU OHEHNBAHUA

Pacnpeodenenue 6annos, Komopwvie Mo2ym noayuums CmyoeHmol
6 npoyecce u3y4eHus OUCUUNIUHDL

CPC
Oprann3zannoHHo- 0 Beero
HANBHAYAJIbHAas .
yueOHasi paboTa cTyaeHTa AUBHIY MoayabHblil KOHTPOJIbL
pabora
max 40 OamioB max 10 0aJIoB max 50 GannoB
Brimonnenue u coaya Brimonnenue 100 6amios
1ab0paTopHBIX PaboT WHUBUTYy ATbHBIX 2 MOIYTBHBIX KOHTPOJIS
3aJaHui
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IlIxana coomeemcmeusn 6a1106 HaE(HOHaJleOﬁ uKajie

Onenka OneHka mo OueHka no rocyapcTBeHHOM MIKaJIe Onenka mo
no mkajue | 100-0anabHoi (3x3ameH, Tu(depeHUNPOBAHHBII 3a4eT) rocy1apcTBeHHOI
ECTS HKaJje mKaJje (3auer)
A 90-100 5 (OTJIMYHO) 3a4TEHO
B 80-89 4 (xoporio) 3a4TE€HO
C 75-79 4 (xopor1o) 3a4TECHO
D 70-74 3 (y/I0BJIETBOPUTEIHHO) 3a4TE€HO
E 60-69 3 (YIOBJIETBOPUTENIHHO) 3a4TE€HO
FX 35-59 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TE€HO
C BO3MOKHOCTBI) IOBTOPHOM CAAYH
F 0-34 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TE€HO
C BO3MOKHOCTBIO TIOBTOPHOH C/Ia4Y¥l P YCIOBUH
0053aTeNbHOr0 Ha0opa JOMOJHUTENBHBIX OAJIJIOB
12. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE YYEBHOI'O NIPOLECCA

JlekuMOHHBIE 3aHATHS TPOBOJATCA B Ay IUTOPUM, OCHALIEHHON MYJIbTUMEIUMHON TEXHUKOU 1

nockoii. JlabopaTopHbie 3aHATHS MTPOBOAATCS B yueOHOI Tabopatopun « XuMU4ecKasi TEXHOJIOTHUS,
OCHAII[EHHOW CITeIUATBHBIM 000pYJOBaHUEM, PCAKTHUBAMH, HATJISIHBIMU TOCOOWSIMH, CTOJIAMH,
JTOCKOM.

13.

PEKOMEH/IOBAHHAS JIMTEPATYPA

Ne
n/n

HanmeHnoBanue

Koa-Bo
IK3EeMILIAPOB
B OH0JIHMOTEKE

HouHY

Hannumne
3JIEKTPOHHOH
BEpPCHH B
IBC

Ocnoenasa 1umepamypa

Meroandeckue yka3aHHUsl K BBITIOJTHEHHUIO JIAOOPATOPHBIX
pabor mo Kypcy «XUMUYECKas TEXHOIOTUs» (s
cryaeHTtoB HampasieHus 04.03.01 u cneunaibHOCTH
04.05.01). // CocraBurenn: B.M. Muxanpuyk, A.B.
benwrit, M.A. CunensuukoBa. Jloneuk, JloaHY, 2017. —60
C.

10

Komuccapos, 10. A. Xumuyeckasi TEXHOJIOTHUS:
MHOTOKOMIIOHEHTHAsl peKTU(UKALUS [ DIEKTPOHHBIH
pecypc] : yaeOHOe mocobue 11t aKaAeMUIECKOTO
6axanaBpuata / FO. A. Komuccapos, [lam Kyanr Ha#r. -
2-e u3n. - Mockaa : FOpaiir, 2018.

XuMuueckas TEXHOJOTUS [ DIIEKTPOHHBIN pecypc] :
METOINYECKUE YKa3aHUS K CECMUHAPCKUM U
MIPaKTUYECKUM 3aHATHAIM JIJIS1 CTYJAEHTOB YETBEPTOTO
Kypca xumuaeckoro akynbrera / [cocT. JI. A. Eroposa] ;
Tomcknii rocyJTapCTBEHHBIN YHUBEPCUTET, X UMHUECKUI
¢bakynbret. - Tomck : ToMckuii rocy1apcTBEHHBIN
yauBepcuteT, 2014. - Dnekrponnsie ganubie (1 daiin).

Jlonoanumensvnasn numepamypa

OCHOBBI XUMHUYECKOM TEXHOJOTUM: Yuel. JJIsl CTYJICHTOB
XUM.-T€XHOJI CIIell. By30B /  W.IL.MyxJjeHOB,

43
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A.E.T'opuireiin, E.C.TymapkuHna; Ilon pen.
WN.IT.Myxuenona. -4-e uza. -M.: Beicu. mik., 1991. -463 c.

5. Cokomnos, P. C. Xumunueckas texHoiorus : B 2 T.: Yue0.
rnocodue 11 CTyAeHTOB By30B. T. 1 : Xumuueckoe
MIPOU3BOJICTBO B aHTPOIIOTEHHOM IESATENBHOCTH |
OcHOBHBIE BOMPOCHI XUMHUUYECKOU TEXHOJIOTHH |
[TpousBoacTBO Heopranuueckux Bemiects / P. C.
Cokomnos. - M. : BIIAJIOC, 2000. - 367 c.

6. Coxonos, P. C. Xumuueckas texnoaorus: B 2 T: Yue0.
rocobue 11 CTYIEHTOB BY30B. T. 2 : MeTtamtyprudeckue
npoueccsr; [lepepaboTka XUMUYIECKOTO TOTLIMBA ;
[Ipon3BOCTBO OpraHNYECKUX BEUIECTB U MOJIUMEPHBIX
matepuanion / P. C. Cokonos. - M. : BIIAZIOC, 2000. -
448 c.

7. Kyrenos, A. M. O6mas xumudeckasi TexHosorusi / A. M.
Kytenos, T. . bounapesa, M. I'. bepenrapteH. - 3-¢ uzg. 5
- M. : Axkagemkuura, 2004. - 528 c.

14. UHOOPMAIIMOHHBIE PECYPCbI

1. JlucTaHIMOHHBINA Kypc «XUMUUecKas TeXHoIorus». [lnaTdopma /i OLleHKH U KOHTPOJIS 3HAHUS
ClassMarker [DnexTpoHHbIii pecypc]. — Pexum moctyma: https://www.classmarker.com/a/. —
HasBanue c skpana.

2. OHnaiH-TpyIIa AUCTAHIIMOHHOTO OOYYEHHUS 10 IHUCIMIUIMHE «XWUMHUYECKas TEXHOJIOTHS
[DnexTponHslii pecypc]. — Pexum goctyna: https://vk.com/club193328711. — Ha3Banue c skpaHa.

Pabouas mporpamma paccMOTpeHa U MepeyTBEeprKIeHa Ha 3acelaHuu Kadeapbl
¢ u3MeHeHusIMU (6e3 n3mMeHeHui) Ha 20 TO/I.

ITpoTokon Ne OT « » 20 T.

3aBenyromnuii kadeapoit
du3nueckoit xumMmun B.M. Muxanpayk

Pabouas mporpamma paccMOTpeHa U IepeyTBepik/IeHa Ha 3acelaHuu Kadeapbl
¢ n3MeHeHusMU (0e3 n3menenuit) va 20 roJ.

IIporokom Ne OT « » 20 T.

WN.o. 3aBenytomiero kadeapoit
OMOXMMHH U OPTaHUYECKOU XUMHUHU O.B. bapanoBa




