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1.  OBJIACTb IPUMEHEHUSA U MECTO JUCIMIIVIMHBI B YYEBHOM ITPOLHECCE

JucuumnuHa «XuMHYecKasi TEXHOIOTH» sIBIISeTCS 0a30BOM YacThi0 MPOGECCHOHATHHOIO
Omoka JgUCHUIUIMH — moArotoBku  cryaeHtoB  OIl  Coenuanurer MO CHEIUATBHOCTH
04.05.01 «®ynnamMeHTaIbHAS ¥ IPUKIIATHAS XUMUS.

Hucnunnuna peanm3yercss Ha xumudeckoMm dakyiabteTe JloHHY kadenpoit ¢usznueckoit
XUMUAU U Kadenpoil OMOXMMUM M opraHudeckoil xumuu. OCHOBBIBaeTCs Ha 0aze TUCIMILIMH:
¢busnueckas XUMHs, HEOpraHUYecKas XMMHUs, OpraHu4ecKasi XuMus, aHAIUTUYEeCKash XUMUSL.

2.  CTPYKTYPA JUCIUIIJINHBI

Xapakmepucmuka yuedHoil Oucyuniunbl

04.05.01 «®@yHnameHTalbHAS U NPUKIIAIHAS
CoenuanbHOCTh
XAMUSI»
Coenuanusanus
OO6pa3zoBaTenpHas mporpaMmma CIIELHATUTET
Kpanmuduxarmst Xumuk. [Ipenonasarens xumun
KonnuecTBo copepkaTenbHbIX MOy 5
JucuuruimHa 6a30Boi / BApUaTUBHOM YacTu
. bazoBas gacth
00pa3zoBaTebHON MPOTrPaAMMBI
®opmbl koHTpoItst (MK, sk3ameH, 3a4er) MOJYJIbHBIN KOHTPOJIb, 3K3aMEH
Mokasaremnt ouHas Gopma 3ao4Has popma
oOyueHus o0OyueHus
KonnyecTBo 3a4eTHBIX eAMHUIT (KPEAUTOB) 8
T'om moaroToBKH 4
CemecTtp 8
KoauuectBo yacos 288
- TEKIIMOHHBIX 72
- IPAKTUYECKUX, CEMUHAPCKHUX
- 1aOOPaTOPHBIX 72
- CAaMOCTOSITEIILHOM pabOoThI 144
B T.4. UHAMBHIyaJIbHOE 3a/I1aHNE

HenenpHoe KOIMUECTBO YacoB, 16

B T.4. ayTUTOPHBIX 8

3.  OINMCAHHUE JUCHUIIJIMHBI

Ieau u 3agauu

HeJlb - C(I)OpMI/IpOBaTB Y CTYACHTOB 3HAHUA M YMCHHA, KOTOPBIC IIO3BOJIAT PCIIATH
p33H006paSHI)Ie XHUMHUKO-TCXHOJIOTHYCCKHEC HpO6J’IeMBI HAyYKH 1 IIPOU3BOACTBA.

3aoauu:

BBITIOJTHEHHE BCIIOMOTATEIbHBIX MPO(HECCHOHANBHBIX (DYHKIUN B HAYYHOH NEATEIBHOCTH
(moaroTOBKa OOBEKTOB HCCIICIOBAHUH, BHIOOP TEXHUYECKHX CPEJICTB M METOJOB HCITBITAHHM,
MPOBEJICHUE OKCIIEPUMEHTANBHBIX HCCIEIOBAaHUN 1O 3aJlaHHOM MeToauKe, o00paboTka
PE3YJITaTOB IKCIIEPUMEHTA, MTOATOTOBKA OTYETA O BHITIOJHEHHOU paboTe);

BBHITIOTHEHUE TPOPECCHOHANBHBIX (DYHKIIUN B OTPACISIX YKOHOMUKH, CBSI3AHHBIX C XUMHEH
(ympaBiieHue BBICOKOTEXHOJIOTHYHBIM XAMHUYECKAM o0opyToBaHUEM, pabota c
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MH()OPMAIIMOHHBIMU CUCTEMAaMH, TIOJITOTOBKA OTYETOB O BBIITOJIHEHHOM paboTe).

TpeOoBanus K pe3yabTaTaM OCBOEHHUS AUCHMILIMHBI. [Iporiecc u3yyeHus: AUCHMITIIUHBI
«XuMHUCeKass TEXHOJOTHS» HalpaBieH Ha (HOPMHUPOBAHHWE DJIEMEHTOB  CIEIYIOIIHX
komMoereHnnuii B coorBerctBUM ¢ PI'OC BO wmw OOII 1mo coenuaabHOCTH
04.05.01 «DyHnaMeHTaIbHAS U TPUKJIATHAS XUMUS:

a) ynueepcanvnvix (YK):

- CIIOCOOHOCTH OCYIIECTBIIATh KPUTHUYECKHHI aHAIU3 MPOOJIEMHBIX CHUTyalliii Ha OCHOBE

CHCTEMHOTI'0 TI0JIX0/1a, BeIpabaThiBaTh cTpaTeruio aercteuii (YK-1);

- CIOCOOCH yMpaBisATh MPOEKTOM HAa BCEX JTamax ero jkusHeHHoro Iwkna (YK-2);-

CIOCOOHOCTH NMPUMEHSTH COBPEMEHHbIE KOMMYHUKATUBHBIE TEXHOJOTHH, B TOM YHCIE Ha

WHOCTpaHHOM(BIX)  si3bIKe(ax), JUISI  aKaJeMHYeCKOro H  MPOQPECCHOHATBHOTO

B3aumoeiictBus (YK-4);

- CIIOCOOHOCTH OMPENENsITh U PEaT30BBIBATh MPUOPHUTETH COOCTBEHHOUW IEATCILHOCTH U

CHOCOOBI €€ COBEPIICHCTBOBAHMS HAa OCHOBE CAMOOIICHKH W 0Opa3oBaHUsl B TeUEHUE Bcei

xu3uu (YK-6);

- CIIOCOOHOCTH CO37aBaTh M MOJAEPKUBATh O€30MacHbIC YCIOBHS >KU3HEAEATEIbHOCTH, B

TOM YHCJIC TPH BOZHUKHOBEHUH Upe3BbIyaiiHbIX cutyanuii (YK-8)

0) oowenpogpeccuonanvuvix (OIIK):

- CHOCOOHOCTh  aHAIM3UPOBATh, HWHTEPHPETHPOBATH H  0000IIATH  PE3yIbTATHI

HKCIIEPUMEHTATIbHBIX M PACUETHOTEOPETUYECKUX PAOOT XUMUYECKOW HAMIPABIEHHOCTH

(OIIK-1);

- CMOCOOHOCTH HMPOBOAUTH XUMHUYECKHI 3KCHEPUMEHT C HCIOJB30BAHHEM COBPEMEHHOTO

obopynoBanusi, co0Ir01ast HOPMbI TexHUKH Oe3omacHocTH (OIMK-2);

- CHOCOOHOCTHh IUTAHUPOBATh PabOThl XMMHUYECKOH HampaBleHHOCTH, 00OpabarhiBaTh U

HHTEPIPETHUPOBATH TOTYYCHHBIC PE3YyJIbTAThl C MCIIOIH30BAaHUEM TEOPETUUYCCKUX 3HAHHUUA U

MPaKTHYECKUX HABBIKOB PEIICHUS MaTeMaTHUCCKUX U pu3udeckux 3amaa4 (OI1K-4);

- CIOCOOHOCTh HWCIIOJIB30BaTh HWH(OpPMAMOHHBIE 0a3bl JaHHBIX ¥ aJaITUPOBATH

CYUIECTBYIOIIME TPOTpAaMMHBIE TPOAYKTHl [N peuleHus 3aaad MmpodecCHOHaTbHON

JeSITEIBHOCTH C YY€TOM OCHOBHBIX TpeboBaHui uHpopMarmonnoi 6e3onacuoctu (OITK-5);

- CIIOCOOHOCTH TMPENICTABIATh PE3yNbTaThl MPOQPECCUOHANIBHON NEATEeIbHOCTH B YCTHOW U

MACBMEHHOW (opME B COOTBETCTBHM C HOPMAMH | TIPaBWIAMH, NPHHATEIMH B

npodeccronambHoM coobiiecte (OITK-6)

8) npogpeccuonanvuvix (I1K):

- cmocobeH mpoBoauUTH cOop, 00paboTKy, aHanu3 u 0000IIeHHE pe3yIbTaToOB

AKCIIEPUMEHTOB M UCCIICIOBAaHUI B PA3IMYHBIX OOJACTSIX XUMHH, XUMUYICCKOU TEXHOJIOTUN

u cMexHbIX Hayk (TTK-1);

- cmocobeH  ohopMIISITH  pe3ydbTaThl  HAayYHO-HCCIEIOBATEIBCKUX M OMBITHO-

KOHCTpyKTOpCcKuX padot (ITK-2);

- Crmoco0eH TPOBOJUTH HAy4YHBIC HCCIICIOBAHUS, COBEPIICHCTBOBATH M pa3padaThIBaTh

TEOPUU U METOABl M3YYCHHS] XHMHUYECKHUX IMPOILECCOB, OCYIIECTBISATh MPAKTUYECKOE

MPUMEHCHHUE TIOJMYYSHHBIX 3HAHWH W PE3yJbTaTOB B PA3IMYHBIX OTPACIIIX 3KOHOMHUKH

(TPOMBIIIIIEHHOCTH, CEIHCKOM XO3MHCTBE U [p.), CBSI3AHHBIX C MEpepadOTKON ChIPbS,

moJryaOpuKaToB, MPOMBIILICHHBIX OTXOJOB, TIOJyYEHHEM M COBEPIICHCTBOBAHUEM

pa3MMYHBIX BEHIECTB, MAaTEPHANIOB, pa3pabOTKONH © YIY4YIIEHUEM TEXHOJIOTUYECKUX
nporeccoB (I[TK-4);

- CIIOCOOEH K TMPOBEACHHUIO OMBITOB, UCIIBITAHUN U aHAU30B C IIENIbI0 U3YYEHHUs COCTaBa,

CTPOCHHMS, CBOMCTB M IPOIIECCOB MPEBPAIICHUH BEIIECTB, YHEPTCTHUSCKUX U XUMHUICCKHIX

W3MEHEHUH B Pa3IMYHbIX HATYpPaJIbHBIX UM UCKYCCTBEHHBIX BEIECTBAX, CHIPhE U U3EIHSIX

(TIK-5).
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B pesyabTare n3yueHusi y4eOHOM TUCHUIINHBI CTY/I€HT J0JIKEH
3HAmMb: TEOPETUYECKUE OCHOBBI XMMHMYECKOH TEXHOJIOIUMH, XHMHUKO-TEXHOJOIMYECKHE
IIPOLIECCHI MPOU3BOACTB, KOTOPbIE UMEIOT BECOMOE IMPUKJIAJHOE 3HAYEHUE, IIPUMEHEHUE 00X

SaKOHOMepHOCTCﬁ
MMPOMBIINIJIICHHOCTH

METOJ0B K HauoOosee BaXHBIM NpEaANpPUATHAM XHUMHYECKOM

ymemosb: TPHUMCHATH TCOPETUYCCKHUE 3HAHUA [JIA PEHICHUSA IPAKTHYCCKUX npo6neM
XUMHYCCKOMN TCXHOJIOTMH, aHAJIU3UPOBATb U YUTATh TCXHOJIOTUYCCKUEC CXCMBbI ITPOU3BOACTBA;

eénaoemsp:

HaBbIKaMM YTCHHUSA TEXHOJOIMYCCKHX CXEM IIPOU3BOJCTBA,

OCHOBHBIMH

npueMaM XUMHUYCCKOI'0 IIPpOU3BOJCTBA.

COJAEPKAHUE JTUCHUMIIJIMHBI 1 ®OPMbI OPI'AHU3ALIUUA YYHEBHOI'O

MPOLIECCA

HopsiakoBbIi
HOMeEp U TeMa

Kparkoe conepkanue TeMbl

Cooeporcamenvutii modyas 1

Tema 1.

Ponr u MacmTaObl
HCIIOIB30BaHUSA
XAMHUYECKHUX
IIPOLIECCOB B Pa3HBIX

chepax

Poms m 3aga4u XHMHYCCKOM TEXHOJIOTHH KakK HAayKH. OcHOBHBIE

QJIEMCHTBI XUMHUYCCKOI'O IIPOMU3BOACTBA.

MaTepUaJIbLHOTO
IIPOU3BOJICTBA.

Tema 2. CoipreBast u | OCHOBHBIC HAIIpaBICHHUS TMOBBIEHUS 3()PEKTUBHOCTH HCHOIB30BAHUS
JHEPreTUIecKast CBIPBEBBIX M JHEPreTHUYECKHUX pecypcoB. KOMIUIEKCHOE HCIOJIB30BAHUE
0aza  XMMHUYECKHUX | ChIpbs. Peluki BemecTs 1 MaTepuaos.

ITPOU3BOJICTB.

Tema 3. CreneHp  mpeBpalleHMs;  BBIXOJ  MPOAYKTa; CEJIEKTUBHOCTB;
Kputepun OLEHKH | IPOM3BOAUTEIBHOCTD; MOIIHOCTh U MHTEHCHBHOCTb. MaTepHanbHBIA U
3¢ (HEeKTUBHOCTU JHEepreTMYecKuid OajlaHc UX pacuer, TabIM4YHOE U Trpaduueckoe
XUMHKO- IIPEJICTaBICHHUS.

TEXHOJIOTHYECKOT O

poruecca.

Tema 4. Ponep  maremMaTM4ecKOrO  MOJEIMPOBaHUSA B PEIICHMM  3374a4
XHUMHYECKOE IIPOEKTUPOBAHUS M OKCIUIyaTallud XHWMHKO-TEXHOJIOTMUECKHUX CHCTEM
npousBojicTBO  Kak | (XTC). Knaccudukanus moxeneit XTC. OcHOBHblE BUABI U CHOCOOBI

CJIOKHasA CUCTEMaA.

omucanud XTC. ®OyHkuMoHaNBHAL,
TEXHOJIOTMYECKAs CXeMa.

CTPYKTypHasi, OII€paTOpHas H

Tema 5. BnusiHue Temmeparypsl, JaBlieHUs] KOHLEHTPAIL[MU PeareHTOB, HHEPTHBIX
PaBHOBecue u | razoB u Ap. KoadoumueHT ckopocTH, MOBEPXHOCTh NPUKOCHOBEHDS,
CKOPOCTh B | ABIWKymas cuia mpouecca. CrocoObl yBenmuueHus Koddduuumenra
TEXHOJIOTUYECKUX CKOPOCTH, IOBEPXHOCTU CTOJIKHOBEHbBS, ABIKYILEH CHIIBI ITpoIiecca.
mporeccax.

Cooeporcamenvuwtit. Mooy 2
Tema 6. ['unpoMexaHrueckre MpoLEeCChl: OCAXKIACHHUE, IUKJIOHUPOBAHHE,
Knaccudukanus HEHTPUPYTUPOBAHUE, FNEKTPOOCAKACHUE, (DUIBTPOBAHUE,
MIPOLIECCOB B | TICEBJIOOXKMKECHHUE.

3aBUCHUMOCTH OT HX
(YHKIIMOHAJILHOTO

TenoBele TEXHOJIOTHUYECKHE IMPOLECCCHI. Ponp TemnoBBIX IponecCoB B
SKOTEXHOJIOTUN. TEeXHOJOrHYeCKHUE CIIOCOOBI HarpeBaHHusi, OXJIAXKICHHUC.
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Ha3HAYCHUS u | [loBepxHOCTHas U 0ObEMHasi KOHJEHCAIIMSI, BbITAPUBAHKE, MHOTOPAa30BOE
¢buzuko- BBIITAPUBAHUE, POLIECC BHIMTAPUBAHUSA C TEIIIOBBIM HACOCOM
XUMHYECKHUX MaccooOMeHHbIE — TEXHOJIOTMYECKHe TMpolecchl. J[Bwkymias cuia
3aKOHOB, KOTOpBIC | MACCOOOMEHHBIX  MPOIECCOB.  ANCOpOmMsl W  HOHHBIA  OOMEH.
OTIpEeCIISAIOT 3aKOHOMEPHOCTH PAaBHOBECHS U JUHAMHKHU aJICOPOIMH. XapaKTepUCTUKa
HarpaBJeHUE u | ancopbentoB. O6IacTH MPUMEHEHHUsI MPOLECCOB AACOPOIMH U HOHHOTO
CKOpPOCTh 9THX | oOMeHa. AOcopOius, adcopOuMoHHAas KoJOHHA. (DHU3MKO-XUMHUYECKHE
MIPOLIECCOB. OCHOBbl U TPHUHLMIIBI OpraHU3alliy pa3lieIeHus CMeceil BellecTB
MeToaMu abcopOIuu, peKTU(dUKAIIH, YKCTpaKun. PekTudukanmonnas
KOJIOHHA M mpuHOMN ee nedctBusa. Cyllika, CyIIWIbHBIE allaparsbl,
CYUIMJIbHBIC areHTBHI.
MexaHnyeckue TeXHOJIOTHYECKUE MPOIIECCHI.
XUMHUYECKUE PEAKIUOHHBIE IPOLECCH. | eTeporeHHO-KaTaTuTHUECKUE
MpOLECChl B  XUMHYECKOH TMPOMBILIUIEHHOCTH. TEXHOJIOrHMYecKue
XapaKTEPUCTHKH KaTaau3aropoB. OCHOBHBIE CTaJWd U KUHETUYECKHE
0COOCHHOCTH IeTePOre€HHO-KATAIUTUYECKUX MTPOIIECCOB.
Tema 1. TemnepaTtypHbIit pexumM paboThI XUMHUYECKUX PEaKkTOpoB.
XuMH4ecKue Anuabatuyeckue, H30TEPMHUYECKHE U TOJTUTEPMHUYECKHE PEaKTOPHI.
PEaKTOpHI. V3MeHeHHe TemImeparypbl, KOHIEHTPAIlMd pPEareHTOB M TPOJIYKTOB
peakiuu. Crnoco® TOABEACHHS] pEareéHTOB U OTBOAA MPOJYKTOB.
PeakTopsl TepHOIMYECKOTO, HEMPEPHIBHOTO,  IOIYIEPHOIHMYECKOTO
neiictBus. PexxuM JBIKEHUS W TepeMellMBaHHe peareHToB. Peaktop
U7eanbHOr0 BbITeCHEHHUs. PeakTtopsl momHoro cmemmBanus. Kackan
PEaKTOpPOB TOJHOTO CMEHIMBAaHHUA. TpeOoBaHMS K MPOMBIIIICHHBIM
peaxkTopam.
Cooeporcamenvuwtit. modynp 3
Tema 8. [Toka3zarenu kadecTBa BOABI U OCHOBHBIE METOJII OYHCTKH. PeareHtHoOe
Bona xak celpbe U | ymsrueHue BoJibl. IoHUTHI, Kinaccudukanus u ceoiictea. loHooOMeHHOE
KOMITOHEHT yMSTYeHHE 1 00€CCOTMBAHNE BOIBI.
XUMHUYECKOTO
MIPOM3BOJICTBA.
Tema 9. 3HaueHUe  TEXHOJOTMH  CBA3BIBAHHMA  aTMocepHOro  aszora B
TexHomnorus npoun3BoicTBe. PU3NKO-XUMUUECKHE OCHOBBI CBA3BIBAHUS aTMOC(EPHOTO

CBsA3aHHOI'O a30Ta.

azora. TexHoJIOrM4eckass cxeMa CHHTEe3a aMMHaka. MHoOrocryneH4aras
cXeMa MPUTOTaBIMBAaHU U OUYHUCTKA a30TO-BOJOPOAHOM cMecu. Hanbonee
BaXXHbIE Y3JIbI NMPOU3BOACTBA. OCOOEHHOCTH IMPKYISIIIMOHHON CXEMbI
CHHTE3a aMMHaKa; (U3MKO-XMMUYECKHE OCHOBBI BbIOOpa ONTHMAIbHBIX
YCIIOBUHM CHHTE3a; KaTaJlM3aTophl B MPOU3BOACTBE aMMHUaKa; yTUIU3aLUs
"IpOayBOYHBIX" Ta30B.

Tema 10.
CoBpeMeHHas
TEXHOJIOTHYECKAs
cxema
MPOU3BOJICTBA
a30THOM KHCIIOTHI.

TexHosmornueckas cxema IIPOU3BOJICTBA a30THOM KHCJIOTBI.
TexHOoIornuecKke pemeHnst, KOTOpble OKa3bIBAOT COJIEHCTBUE BBICOKOMY
BBIXONYy mpoaykra. DU3MKO-XMMUYECKHE OCHOBBI M ammaparypHoe
0o(OopMIIEHHE TPOILIECCOB CEIEKTHUBHOIO OKHUCIEHHUS aMMHakKa, OKCHIOB
a3ota U ux abcopbumu. Katamutnueckoe 00€3BpEXHMBAHUE OTXOIHBIX
razoB. [Ipow3BojacTBO  pa30aBiICHHOW  a30THOM  KHUCJIOTHI  TIPH
aTMOC(EpHOM U TOBBIIIEHHOM JaBlI€HHHM. MeTonbl TNPOU3BOJCTBA
KOHIIEHTPUPOBAaHHOM a30THOW KHUCIIOTHI.

Tema 11.

CoBpeMEHHOE COCTOSIHHE TPOHM3BOJICTBA CEPHOW KHCIOTHI M3 Pa3HBIX




7

dusuko-
XUMHUYCCKUEC
OCHOBBI
MIPOU3BOJICTBA
CEPHOU KUCJIOTHI.

BUZOB CBIPbsl (€CTECTBEHHasl cepa, KoNYenaH, Tra3bl MNepepadOTKh
MNOJUMETANTNYECKUX pya, HehTH W mpupomHoro raza). OcobeHHoOCTH
TEXHOJIOTUYECKAX CXEM M anmapaTrypHOro OQOpMIICHHS MOIyYCHUs
CepHOfI KHCJIIOTBI B 3aBUCHUMOCTU OT HCXOIOHOI'O CBbIPbA. Oxuciienue
CEpHUCTOTO ra3a M IMOJIyYeHHE KOHIICHTPHUPOBAHHOW CEPHOM KHUCIOTHI 32
METOJIOM “‘TBOMHON KOHTAaKT, ABOWHAas abcopOuus". DKoloruyeckue
po0JIeMbI B CEPHOKHCIIOTHOM ITPOU3BOJICTBE.

Tema 12. XUMUYECKHME  peakuud W ONHMCaHWE Ipouecca  MPOU3BOJCTBA

[IpousBoacTBO KAIBIIMHUPOBAHHOW W  THIIEBOH  COAbI aMMHAYHBIM  METOOM.

KalnbUUHUPOBaHHOM | TexHosiormyeckas cxemMa MPOU3BOACTBA KaJIbLMHUPOBAHHOW  COJBI

Y TIAIIEBOM COJIBI. aMMHUauyHbIM  MeToaoM. Kayctudukamus  coapl.  DKOJIOTHYECKUE
IpOo0JIEMBI IPOU3BOACTBA.

Tema 13. TexHONMOrMYECKHEe OCOOCHHOCTH TIPOIIECCOB  AJIEKTPOJIM3a  BOJHBIX

Baxneiimue PacTBOPOB U PaCIUIABOB CcoOJici. THUIBI TPOMBIIIUICHHBIX JIEKTPOJIM3EPOB:

ANMEKTPOXUMHUYECKUE | C TBEPABIM KaToIOM (muadparMeHHBIH W MEMOpaHHBINH); C PTYTHBIM

MIPOM3BO/ICTBA. KaToJIOM; JIJIsi DJICKTPOJIM3a PACIUIABOB XJIOPUIOB IEIOYHBIX METAJIIOB.
OcCHOBHBIE CTaJNM TPOU3BOJACTBA XJOpa W KAYCTHYECKOM COABI B
nuadparMeHHBIX  DJIEKTPOJIU3Epax. BrimmapuBanue U TUIaBKa
KayCTUYECKOU CObl. DKOJIOTHYECKUE MPOOJIEMBbI ITPOU3BOJICTBA XJOpa U
KayCTHUECKOH COJIbL.
Cooeporcamenvuwtii. mooynp 4

Tema 14.

O6mas ceIpbeBas 6aza orpaciau OOC. Hedts, ee cocTaB, MoAroTOBKa U CIIOCOOBI

XapaKTCPpUCTHKA ee mepBUYHOU mepepaboTku. TexHomormyeckas cxemMa peKTh(HUKaluu,

TCXHOJIOTHH HeTsAHbIE (pakiuu. MeToabl AeCTPYKTHUBHOW MepepadoTKu He(TIHBIX

OCHOBHOT'O JUCTHIUIATOB. Y CIIOBHS, POAYKTHI U MEXaHU3MbI ITPOLIECCOB MUPOJIN3A,

OpraHn9eCcKoro TEPMHUYECKOI0 U KaTAIUTUYECKOIO KPEKUHTA.

CUHTE3A.

Tema 15. ['a3o00pa3Hple  MCTOYHMKK  yriaeBojopoaHoro ceipesi it OOC.

Meroasl Oco0OeHHOCTH U TEXHOJOTMYecKass cxemMa aOCOpOIIMOHHOTO METOo/a.

nepepadoTKu AnlcopOLIMOHHBIN ~ METOJl  pa3fielieHus] Ta30BhIX cMeced. Meron

MIPUPOTHBIX TUIEepCOpOIMK B pa3[eieHUH Ta30BBIX cMmeceld. Metoasl mepepaboTku

HCTOYHHUKOB CBIPbA.

TBEPABIX  TOPIOYUX  MCKOIAEMBIX. OcobeHHOCTH ~ MPOLIECCOB
MOJIYKOKCOBaHHUS U KOKcoBaHMsL. ['a3udukanus u ruiporeHn3anus.
CrnocoObl MosydeHus: yrieBOJOPOJHOTO ChIpbs U3 HEPTIHBIX (Ppakuuid.
KapOamunnas nenapadunusanus u agcopOLus Ha 1ieonurax. Beigenenue
TBEPAbIX MapaUHOB METOJOM KpUCTAUIM3AlUM C [PUMEHEHHEM
u30upaTenbHbIX pacTBoputeneid. CrnocoObl MOMyYeHHsS apoOMaTHYECKHX
coenuHeHul B kauectBe cbipbs A OOC. Buasl pudopmunr-mponecca.
Cxema yCTaHOBKHM KaTaJUTH4YecKoro pudopmunra. IIpoMblnuieHHbIe
crocoObl MOTy4eHus aneTHieHa. TexHomornyeckas cxema Mpou3BOACTBA
AETUJIEHA OKUCIIUTENBHBIM MUPOJIM30M IPUPOIHOTO rasa.

Tema 16.
XapakTepucTrka
IIPOLIECCOB
TUIPUPOBAHUS U
JNETUIPUPOBAHUS.

[TonmyueHne  UUMKIOTeKcaHa TUApPUpPOBaHHEM  OeH3oma  (yclioBuS,
KaTaJIn3aTophl, TexHoJoruyeckas cxema). CTHpOJ, METOJ MOJIY4YEHUs
JNEeTUAPUpPOBAHUEM  OTWUJIOeH30ma  (YCIIOBUS,  THIBI  PEaKTOPOB,

TexHoJoruueckas cxema). byraauen-1, 3; cnoco6sr nomyuenus. [Iporecc
OJIHOCTAIMHHOTO ACTUAPUPOBAHUS H-OyTaHa (yCIOBUS, TEXHOJIOTHYECKas
CXEeMa, METO/IbI BBIJICTICHNUS).

Tema 17. Tlpoueccsl
TUIpaTalyi,

OTUNIOBBIA COUPT, CHOCOOBI TIONy4EHHUs, MPUMEHEHUE. YCIOBUA U
TEXHOJIOTHYECKass cXema MNpsMOM TuapaTauuMyd dSTWJeHa. MeTobl




JeTHApaTalnu. MOJyYeHHs TIIMIEpUHA, TMpUMEHeHue. [IpoM3BOACTBO  TJIHMIIEPHHA
LIEJIOYHBIM ~ TUAPOJIM30M  enuxyopruapuHy. CrocoObsl  mosyueHus
sTrianeraTa. TeXHOIOrHYECKas CXeMa dTePH(PHKAIIHH.

Tema 18. TexHoMOTHsI KYMOJIBHBIM CITIOCO0Oa MPOWM3BOJACTBA ()eHONA M alleTOHA.

OcobeHHOCTH U
BH/IBI ITPOIIECCOB
OKUCJICHUS.

BTI/IHGHOKCI/I,I[, CBOfICTBa, CITIOCOOBI IIOJIYUCHU A, IPUMCHCHHUC. HonyquHe
STUJICHOKCHU A ITPAMBIM OKHCJICHHUCM 3TUJICHA. HOHY‘-ICHI/IG MaJICMHOBOI'O
u (bTaHeBOFO aHryapujaa, TCEXHOJIOru4deckas cCxema, 0COOEHHOCTH
BBIACIICHUA q)TaHeBOI‘O 1 MaJICMHOBOI'O aHT'MJIPUIOB.

Tema 19. Tlpoueccel

OcoOenHocTu mporeccoB (HTOPUPOBAHUS U HOAUPOBAHUS. YCIOBUS U

raJOreHHPOBAHHS. TEXHOJIOTUYECKass  cXxeMa  Ta30(a3HOro  XJOPUPOBAHHUS  METaHa.
Bununxnopuzn, cmnoco6sl mosydenus. Ilomyuenue BuUHMIXJIOpHIA
THIPOXJIOPUPOBaHUS aneTuieHa. Peaknun QropupoBanus. DPpeoHsl,
TEXHOJIOTHYECKasl cXxema noJjiydeHus ppeona-12.
Cooepircamenwvnulit. mMooynv 5
Tema 20. Knaccudpukanus BMC. MHUNMATOPEl 1 MEXaHW3MBI MMOJTMMEPU3ANNN U
[TpOMBIIIIICHHBIE MOJIMKOHICHCAIIHH. [IpombIneHHbIC CHOCOObI MIPOBEICHUS
METOJIbI CHHTE3A nonumepu3anun. OcoOEHHOCTH BBIJIEICHUS TOJIMMEPOB B KaXIOM U3
BBICOKOMOJIEKYJISIH | 9THX CIIOCOOOB. OCTOMHCTBA U HEAOCTATKU. IIpOMBILUICHHBIE CIIOCOOBI
BIX COEIMHEHHMIA. IIPOBEJCHUS TOJMKOHAECHCAIMU. Buabl 1 XapakTepUCTUKU MOJIUATUIICHA.
[TonyueHue  moNMATHIIEHA  BbICOKOro  naaBneHus.  [lomuctupon,
IpPUMEHEHUE, T[olydeHue  OnouyHol  monumepusanuei.  DeHoin-
anbJeTUIHbIE CMOJBI, KiaccuuKaius, MNOPUMEHEHHE, IMOJIy4YeHHUe.
HenpepbiBHBII  croco® momydeHUss HOBOJayHBIX  cMoid.  Croco6
MIPOU3BOJICTBA Pe30JbHBIN cMOJ. CBOMCTBA U MPUMEHEHHE.
Tema 21. Kayuykn of0mero u cHenuanbHOro HazHaueHus. IIpow3BonCcTBO
HarypanbHble i OyTaZUeH-CTUPOJILHOTO U OyTaJMeH-METHJICTUPOIBHOTO  KaydyKOB,
CUHTETHUECKUE MOJArOTOBKA ChIpbs, TEXHOJIOTMYECKass CXema Ipouecca. TexHoaorus
KaydyKH. IIPOU3BOJICTBA NOJMU300yTHIIEHOBA KaydyKa. I'erepouenneie
anactomepbl. CHIIOKCAaHOBBIE, NOJUCYIbGUIHBIE U MOJUYpPETAHOBBIE
kayuyku. [lomydenne wu cBoiictBa. IIpousBoxctBo pesunbl. Craaun
TEXHOJIOTH4ecKoro mpouecca. CoctaB pe3HHOBON CMECH.
Tema 22. Knaccudukanus BOJOKOH, ChIpp€ JJI TPOMU3BOJACTBA XUMHUYECKHX
XUMUYeCKue BOJIOKOH, CTaJWM TEXHOJIOTMYECKOTO INpOIecca MOTYyYEHHUS] XUMUYECKUX
BOJIOKHA. BOJIOKOH. VckyccTBeHHble BOJIOKHA. IIpoM3BOACTBO BHMCKO3HOIO U
aneTaTHoro  BOJIOKOH. CuHTeTmdeckue BoiokHa. IIpomsBoncTso

HOJ'II/IB(l)I/IpHBIX, MOJIMAMHUHBIX U MOJIMAKPHUIIOHUTPUIIBHBIX BOJIOKOH.
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TemaTH4yecku njaaH

Conep:kareJibHbIIA MOOYJIb 1

KoanyecTBo 4acos

Ounas ¢popma 00y4eHuUsI 3aounasi popma oOyueHnunst
B T.4. B T.4.
Ha3zBaHus comepKaTebHbIX el 2| 5 X | 21 & | B
- © 2 £ |58 59 o X z| 5 8 5
MoaYyJIeil M TeM = = 8 & Eo%g = = 3 al 2 o S 5
S| 5| 2| 2|3'€5Y ¢ 5| z| 2| 3§ E¢
A 2| = 8| e g 9¢ R~ & = o = =
0| HE Q| o g 9 ) > Q| o m 9
S E 82 SE = £ 8 ¢ 8 E 5
el 12 9= & €| 2 = =
= =) = = 5| o =
Tema 1. Ponb u MaciTaObl
UCIOJIb30BaHUS XUMUYECKUX
MIPOIIECCOB B Pa3HBIX chepax 4 |1 3
MaTepUaIbHOTO
IIPOM3BOJICTBA.
Tema 2. CeblppeBags U
4 |1 3
sHepreTrdeckas 6a3a XI1.
Tema 3. Kpurepuu OLEHKU
3¢ (HeKTUBHOCTH XUMUKO- | 8 2 6
TEXHOJIOTUYECKOI0 MpoLecca.
Tema 4.
Xumuyeckoe mpousBoacTBo | 20 | 2 12 | 6
KaK CIIOJKHasl CUCTEMA.
Tema 5. PaBHOBecMe WU
10 | 4 6
ckopoctb B XTII.
Hmozo no
cooepycamenvuomy mooyao | 46 | 10 12 | 24
1
CopaeprkarejbHbIH MOAYJIb 2
KonuyecTBo yacoB
Ounas ¢popma 00y4eHuUs1 3aounasi popma oOyuenust
B T.4. B T.4.
Ha3sBanusi coxepKaTeabHbIX el &l b | & el 1 4 | &
- o) 2 258549 o i 2| 3 & § g
MoOaYyJIell U TeM = S| ol al2dsH B = 3) ol 8 g 8 H
o| 5| 7| 2|88 HFY o =1 g 2 3% H¢Q
/M < Sl sl dEeE g8 A = = S| B g = g
) 3 al o m 9 5 = al o m 9
Bl % o] & 8 = w = = o ¢ 3 E H«
S| S| = g = o < ta) s g = <
ol 8| 5 an o S| = s
El Bl o = = E| o =
Tema 6. 10! 4 6
Knaccudukamms XTII
Tema 7.
XUMHUYECKUE PEAKTOPHI. 10 | 4 6
Hmozo no
cooepycamenvuomy mooyaio | 20 | 8 12
2
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CopaeprxarejbHbIH MOIYJIb 3

KoanyecTBo 4acos

QOunas popma o0yueHust

3aounas popma o0OyueHust

B T.4. B T.4.
Ha3sBauusi coxepsKaTeabHbIX S22 o 2 S 3| 2 e
« = = [« ~ = [a
MozyJieil H TeM g = 3 g Eogg g = 3 z ang
S| 5| =z| 21398y S| 5| =| 2| 83§ E¢
M 2| = 8|2 g8 9 A 2 = 8| 549 =
O 3 ol o m ¢ ) = ol o m 9
E| ¥ o2 3 g = = ol 2 & E
Sl ©| = = 4 o O | = H o
8 ®| 8 A= o S| 8 " =z
= 5| o = = 5| o S
Tema 8. Boma xak ceippe U
14 | 2 6 6
KoMITOHeHT XII.
Tema 9. TexHonorus
10 | 4 6
CBSI3aHHOT'O a30Ta.
Tema 10. CoBpemeHHas
TEXHOJIOTHYECKast cxemMa 10| 4 6
MIPOM3BOICTBA a30THOH
KHCJOTEI.
Tema 11. duzuko-
XUMHAYECKHE OCHOBBHI mpoms- | 14 | 2 6 6
BOJICTBA CEPHOM KHCJIOTHI.
Tema 12. Ilpou3BoacTBO
KaJIbIIMHUPOBAHHON ull14 | 2 6 6
NUIIEBON COJBI.
Tema 13. Baxueiimme
NEKTPOXUMHUUYECKUE 16 | 4 6 6
MIPOM3BO/ICTBA.
Hmozo no cooepica-
P 78 | 18 24 | 36
menbHoMy Mmooy 3
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Conep:xatejbHbIH MOIYJIb 4

KoauuecTBO 4acoB

Ounas ¢popma 00y4eHuUsI

3aounasi popma oOyuenust

B T.U. B T.U.
Ha3BaHus comep:KaTebHBIX el 21 & | X el 21 4 | B
o o 2 2|5 8 =9 o i T 5 & 5
MoaYyJIeil M TeM = =8 QEO%S = = 3 QEO%E
S| 5| z| 2139 EYg | 5| z| 2| 8¢E¢
= S E|g59:59 =| §| E| £/ 585 ¢
E| 2| ol © § E & = 2 o © § = w
S| Y| =S HES S| Q| 3 B HES
o S| 8 8 =z = 8| 8 8 =z
Bl B| O = = |l O =
Tema 14. Ob6mas
XapaKTEPHCTHKA TEXHONOTHA | 1, | o 4| 6
OCHOBHOTO  OPraHHYECKOTO
CHHTE3a.
Tema 15. Mertonsr
nepepaboTku OpUPOIHBIX | 12 | 2 41 6
HMCTOYHUKOB CBIPBSL.
Tema 16. XapakrepucTika
MIPOLIECCOB THAPUPOBAHUS U 14 | 4 41 6
JCTUIPUPOBAHUS.
Tema 17. Ilpouecchl
port 14 | 4 4| 6
TUIpaTalvy, JeTUaPaTaIliH.
Tema 18. OcoGeHHOCTH U
14 | 4 41 6
BH/IBI ITPOIIECCOB OKHUCIICHUSI.
Tema 19. Ilpouecchl
port 14 | 4 4| 6
raJIOT€eHUPOBAHUS.
Hmozo no cooepica- 80 | 20 on | 36
meabHOMY MoOoyio 4
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CopaeprkareJbHbIH MOAYJIb O

KosnuecTBo 4yacos
QOunas popma o0yueHust 3aounas popma o0OyueHust
B T.4U. B T.U.
Ha3sBauusi coxepsKaTeabHbIX 2 Rl a2 Jd 3 2l & & 4 B
., ° 2| | g & 59 o 5 = | 5 & 5 O
MOYyJIeil 1 TeM el =l 9| a & 4 q =2 = o| al &8 =
() = O o = 3 > 9 [5) = O o = O > O
Q g E| 8|9 d'9g 2 = < £ 6 g §'¢
= 2| =l sl gy = 2 = S| B o &
O 3 ol o J &8 s ) = ol o o &8 s
Sl g 8|S 2ES = 2| 8| £g&3
ol 8| 3 8 = o 8| 3 7 =
|l Bl o = = H| O =
Tema 20. 1TpoMbIluIeHHbBIE
METO/Ibl CHHTE3a 12 | 4 2| 6
BBICOKOMOJICKYIISIPHBIX
COCTMHEHUM.
Tema 21. HatypanbHbie U
CHHTETHYECKUE KayTyKH. 16 | 6 2| 8
Tema 22. Xumnueckue
16 | 6 2| 8
BOJIOKHA.
Hmozo no
cooeprcamenvromy mooyo | 44 | 16 6 | 22
&)

4, METOAUYECKHUE PEKOMEHJALMU JJIA ITPOBEJAEHUSA
JEKIIMOHHBIX, MPAKTUYECKUX U JABOPATOPHBIX 3AHSATUM

TeMbl JJeKIIMOHHBIX 3aHITHH

Ne Konuuecmeo
Ha3zeanue memuoi
n/n uacoe

1. |Ponb 1 MacmTaObl HCHIOIB30BAHUS XUMUUECKUX MTPOLIECCOB B Pa3HBIX
chepax MaTepuaTbHOTO MPOU3BOACTBA. OCHOBHBIE 3JIEMEHTHI XUMHUYECKOTO 1
[IPOU3BOJICTBA.

2. |CelpbeBas v DHepreTuieckas 6a3a XUMHYECKUX Pou3BoACTB. OCHOBHBIE
HarpaBJIeHUs MOBBIIECHNUS Y3PGEKTUBHOCTH UCIOIb30BAHUS CHIPEBBIX U 1
HPHEPreTUUECKUX PECYPCOB.

3. |Kpurepuu omneHKH d3PPEKTHBHOCTH XHMHUKO-TEXHOJIOTHYECKOTO TIpoIIecca. 2
MatepuanbHbIi 1 SHEpreTHYeCcKUid 6aaaHe, MX pacdeT U MpeCTaBICHHE.

4. | Xumuueckoe Mpou3BOJICTBO KaK ciloxkHas cucreMa. Knaccudukanus 9
moneneri XTC. OcuoBHble BUALI U crtocoOb! onucanus X1C.

5. |PaBHOBecHe U CKOPOCTh B TEXHOJOTHYECKHX Iporeccax. CrocoOsl 9
CMEILIEHNS PaBHOBECHSI.

6. |Crmoco6s! yBennueHus Ko3(duimeHta CKopocT, MOBEPXHOCTH 2
CONPUKOCHOBEHHMSI, IBUKYIIIEH CHIIBI TIpOIIECca.

7. |Knaccugukanuss XMMUKO-TEXHOJIOTHYECKUX MTPOLIECCOB.

['upoMexaHUYecKre U TEeTJIOBbIE TEXHOJIOTMUYECKUE TPOLECCHI, UX POJIb, 2

0COOEHHOCTH U CIIOCOOBI PeaTi3aliiH.
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MaccooOMeHHbIE TEXHOJIOTHYECKHE MPOLIECCHI, UX POJIb, 0COOCHHOCTH U
CrocoObl peanu3anui. MexaHuueckre, XMMUYECKUEe U FeTEPOreHHO-
KaTaJIUTHYECKHE IPOIECCHl B XUMUYECKOM MPOMBIIIIEHHOCTH.

XyMHYecKue peakTophl U ux kiaccudukanus. TpeboBanus K
[IPOMBIIIIIEHHBIM PEAKTOPAM.

10.

PeaKTop NACAJIbHOT'O BBITCCHCHN . PeaKTOpBI IIOJIHOI'O CMCIIMBaHNA.
KaCKaI[ PECAKTOPOB IMOJIHOT'O CMCHIMBAHUA. CpaBHeHI/Ie PEAKTOPOB.

11.

BOI[a KaK CbIpbC 1 KOMIIOHCHT XMMHUYCCKOT'O ITPOU3BOACTBA.

12.

TexHoorus CBI3aHHOTO a30Ta. U3UKO-XUMHUYECKHIE OCHOBEI CBSI3BIBAHUS
aTMOC(bCpHOFO azora. TexHomorudeckas cxeMa CHHTE3a aMMHaKa.

13.

Cxema IOoArOTOBKH a3OTO-BO,Z[OpOI[HOI71 cMmecu. OcOOEHHOCTH CXEMBI
CHHTC3a aMMHaKa, (1)I/ISI/IKO-XI/IMI/I‘I€CKI/IC OCHOBBI BBI60pa OIITUMAJIbHBIX
YCJ'IOBI/Iﬁ CHHTC3a.

14.

CoBpeMeHHast TEXHOJIOTHYECKas cXeMa MPOU3BOICTBA a30THOM KUCIIOTHI.
DU3NKO-XUMHUUECKHE OCHOBHI U anmaparypHoe ohopMIIeHHE
TEXHOJIOTHYECKHUX MPOIIECCOB.

15.

[Tpou3BoaCTBO pa30aBiICHHOMN a30THOM KUCIOTHI IPU aTMOC(EPHOM U
MOBBIIIIEHHOM JIaBJIEHUU. MeTOo1bl IPOU3BOICTBA KOHIIEHTPHUPOBAHHON
Q30THOU KHUCIIOTHI.

16.

DU3UKO-XUMHUYECKHIE OCHOBEI IMPOU3BOACTBA CepHOI\/JI KHUCJIOTHI.
OCO0EHHOCTH TEXHOJIOTHYECKHUX CXEM U afraparypHoro O(bOpMJ'ICHI/IH
[MOJIYYCHHA C€pHOI71 KHCJIOTBI B 3aBUCUMOCTHU OT UCXOJHOI'O ChIPbA.

17.

DU3UKO-XUMHUYECKHIE OCHOBEI IMPONU3BOACTBA KaHBHHHHpOBaHHOﬁ u
HHI.I.ICBOﬁ COJbl aMMHAaYHBbIM MCTOJOM. TexHomornyeckas cxema
I[IPONU3BOJACTBA KaJIBHHHHpOBaHHOﬁ Coabl aMMHAa4YHbIM MCTOAOM.

18.

Bakneime 3JeKTpOXUMUYECKUE TIPOU3BOACTBA. TEeXHOIOrM4YeCKue
0COOEHHOCTH MPOLIECCOB HIEKTPOJIN3a BOJIHBIX PACTBOPOB M PacIljIaBOB
coJIe.

19.

[1pon3BOACTBO XJIOpa, BOAOPOAA U KAyCTHYECKOU COJBI B AJICKTPOIIU3Epax
Pa3HBIX TUIIOB.

20.

OCHOBHOW oOpraHudeckuif cuHTe3. BuIbl CBIpbSI W METOIBI €ro
nepepaboTKH.

21.

XHMHUYECKHE METOObI Hepepa60TKH MMpUPOAHOIO Ira3a U TBEPABIX I'OPHOUUX
N CKOITa€MbIX

22.

[Ipon3BOJACTBO YIII€BOJAOPOJHOTO CHIPhs: METO/AbI NepepadbOTKN HEPTIHBIX
¢dpakuuit. [TonyueHne apomMaTHyeCcKUX yriieBOIOPOJIOB, AllETUIICHA

23.

HpOLICCCBI TUAPHUPOBAHUA u ACTUAPUPOBAHUA. HpOI/IBBOI[CTBO
LUKJIOICKCaHa, CTUpPOJIa, JUBHUHUJIA.

24,

[Ipomeccsl Tuaponusa, AeruapaTanud u dtepudukanuu. [Ipon3BoacTBoO
STaHOJIa MPSIMOW THUApaTalued STUJIEHA, TMPOU3BOJCTBO TJIHUIEPUHA U
DTUIIAIETaTA.

25.

OKuCINTEIILHBIE IIPOIECChI B MIPOMBIINIJIICHHOCTH. HpOI/ISBO)ICTBO
(bopMaan[eer(a, (beHOJIa n ancToHa, OTUJICHOKCH A, (I)T&J'ICBOFO aHruyjpuaa

26.

[Iporiecchl  rajioreHUpOBaHUS.  XJOPUPOBAHUE  HACBHIEHHBIX U
HCHACBIIIICHHBIX YrjI€eBOJOPOAOB: IMPONU3BOJACTBO XJIOPMETAHOB, 1 ,2-
MUXJIOpATaHa, XJOpUCToro BuHWIA. [lpomeccel  gropupoBaHUsS  —
MPOU3BOJICTBO (PPEOHOB.

27.

HpOI/ISBO,Z[CTBO MOJIMMEPHBIX MAaTCpHUaAJIOB. HpOLICCCBI MOoJIMMEpHU3alluu.
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[Ipon3BOACTBO MONUATUIICHA, TOTUCTHPOIIA.
28. |[IpombllIeHHBIE METOJIbI MPOBJACHEUs MOJUMKOHAeHcauuu. [Ipon3BoacTBo 3
denondopmanbIeruIHBIX CMOJ, STOKCUIHBIX CMOJ.
29. [[IpomsBoncTBO KayuykoB. Kayuyku oOriero Ha3HaueHHUs. 3
30. [[IpousBoacTBO KayuykoB. Kayuyku crieinaabHOrO Ha3HAYCHUSI. 3
31. [Xumnueckue BojokHa. ChIpbe sl IPOU3BOJICTBA XUMHUUYECKUX BOJIOKOH.
OO0mas cxemMa TEeXHOJOTMYECKOro Mpolecca MPOU3BOACTBA XMMHUECKHUX 3
BOJIOKOH
32. |[Ipou3BOACTBO UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH 4
BCEI'O 72
TeMbl J1a00pPaTOPHBIX 3aHATHI
No Konuuecmeo
wn Haszeanue memut waCos
1 | Texnonmormueckue cxembl MPOU3BOJCTBA OPTAHUYECKUX U 9
HEOPTraHNYECKUX BEUICCTB
2 | Kaycrudukanus coqoBoro pacteopa
3 | OOxur koiryegaHa B HEMOABUKHOM CJIOE 9
4 | Ouwucrka BOIbl METOIOM HOHHOTO OOMEHA 9
5 | DrexTponu3 pacTBOpa XJIOpUIa HATPHUS 9
6 | Oxucienue apoMaTUYECKUX COEIUHEHUN 9
7 | HomykokcoBaHMe TBEPJOrO TOIINBA 9
8 | HonukonneHcauus ¢peHona ¢ GopmMaabaAETHIOM 9
BCEI'O 72

5. METOAUYECKHUE PEKOMEHJIAIINU 1O OPTAHU3ALIUN

CAMOCTOSTEJABHOMN PABOTHI CTYJEHTOB

Opranusanusi caMOCTOSITE/IbHOI Pa0d0ThI CTYICHTOB

CamMocTosTenpHas pa60Ta 0 JUCUMIINHE «XHMHYECKas TEXHOJIOTHS» BKIIOYAECT B ceOs

pa60Ty C JICKOMOHHBIM MAaTCpUAIOM, H3YUCHUC TEM, BBIHCCCHHBIX Ha CaMOCTOATCIbHYIO
npopa60T1<y, MNOATOTOBKY K J'Ia60paTOpHLIM 3aHATUAM, UX BBIIOJHCHUC U 3alllUTa, MOATOTOBKY K
TEKYIIUM, UTOTOBOMY KOHTPOJIIO, KOJJNIOKBHYMaM.

No Konuuecmeo
Hazeanue memuwi
n/n yacoe
1 |[Ponp u macmTaObl HCTIONB30BAHMSI XUMHUYECKHX MPOIIECCOB B Pa3HBIX 3
chepax MaTepUuaTbHOTO TPOU3BOJICTRA.
2 |CeipbeBas 1 sHepreTHyueckas 6a3a XI1. 3
3 |Kputepuu oneHku 3)HEKTUBHOCTH XMMHKO-TEXHOJIOTHYECKOTO TIpoIiecca. 6
4 [Xumudeckoe MpOU3BOJICTBO KaK CIOYKHAS CUCTEMA. 6
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PaBHoBecue u ckopocts B XTII.

Knaccudukamms XTII

XMMUYECKUE PEaKTOPbI

Boa kak ceipbe 1 KoMoHeHT XII.

TexHOoJIOTHS CBA3aHHOTO a30Ta.

COBpeMeHHaﬂ TEXHOJIOTHYECKasd CXEMa IIPpOU3BOACTBa a30THOM KHCIIOTEI.

DU3NKO-XUMHUYECKHIE OCHOBEI IMPpOU3BOJACTBA CepHOﬁ KHCJIOTBI.

[Ipon3BOACTBO KaJILIIMHUPOBAHHOM U MUILEBOM COJIBI.

BaxxHeline 3JIeKTPOXUMUYECKUE TPOU3BOICTBA.

OO011as1 XapakTepUCTHKA TEXHOJOTUU OCHOBHOT'O OPraHMYECKOI0 CUHTE3A.

MeTo/1b1 IepepadOTKU MPUPOAHBIX HCTOUHUKOB CBIPBSI.

XapakTepuCcTUKa MPOLIECCOB TUAPUPOBAHUS U JETUIPUPOBAHHUSL.

[Iporecchl ruapaTanyu, AeTuapaTaIuy.

Oco0eHHOCTH U BUIbI IPOLIECCOB OKUCIIEHHUS.

[Ipouieccsl raJIoreHUPOBAHMS.

HpOMI)IIHJIeHHI)IG MCTOAbI CUHTC3a BBICOKOMOJICKYJIIAPHBIX COGHHHGHHﬁ.

HaTypaJ'IBHBIC " CUHTCTUYCCKHUC KayIYKH.

XHUMHUECKHE BOJOKHA.

0| 0| 0| 0| O[O ||| |DO|OO|OO|O|O

BCEI'O

144
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6. NHANBUIYAJIBHBIE 3ATAHUSA

Tema
CepHas KUCJIOTa U METO/IbI €€ MPOU3BOJICTBA
[Tpon3BoACTBO pa30aBICHHONW a30THON KUCIOTHI
[Tpon3BOACTBO KOHLIEHTPUPOBAHHON a30THON KUCIOTBI
ConsiHast KUCIIOTa U €€ IPOU3BOACTBO
[Tpou3BoaCcTBO aMMuaka

Co1oBO€ MPOU3BOJICTBO

3JI€KTpOXI/IMI/I‘-IeCKI/IC MCTOABI MPOU3BOJACTBA XJIOpa U €AKOT'O HATpa

IIpou3BOACTBO CEPHON KUCIIOTHI

Kanuitasie ynoOpenus

®dochopubie ynoOpeHus

A30THBIE yI0OpEHHUS, MPOU3BOICTBO AaMMUAYHOM CEIUTPHI
A3oTHBIE y10OpeHus1, MPOU3BOACTBO KapbaMuaa
[Tpou3BoaCTBO €aKOro HATpa

[Tpon3BOCTBO KapOUaa KaIbIUs

[Ipon3BOACTBO CHHTE3-Ta3a

[Tpon3BOACTBO 3TaHONA CEPHOKUCIOTHON THApaTaluen
DTUIICHTJIUKOJIb

[TpousBoacTBO hopmManbaeruga

[Ipon3BOACTBO aHWIIMHA

[Ipou3BoaCTBO MeTaHOJIA

[TosryueHue anpaeruI0B U CIUPTOB METOJIOM OKCOCHHTE3a
DMOKCUIAHBIE CMOJIBI

®enondopManbIerHIHbIE CMOJIBI

IIpon3BOACTBO pE3UHBI

[TonnypeTaHOBBIN KaydyK

CuloKkCaHOBBIE KayUyKH

ITpon3BOACTBO LIEIIIOIO3BI

[Tpon3BOACTBO BUCKO3HOT'O BOJIOKHA

[Ipon3BOACTBO alleTaTHBIX BOJIOKOH

[TonuadupHBIE BOTOKHA

[TonnamuHbBIE BOJIOKHA

IIpon3BoaCTBO BOOPOIA

[Tpon3BoACTBO Cyb(HIa HATPUS
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34  BricokoTemmeparypHasi KOHBEPCHs METaHa

35  IIpowm3BoxCTBO a30Ta U KHCIOPOAA

36  TepMuueckuii M KaTATUTHYCCKUN KPEKHHT

37  Karamutuyeckuii pu)opMUHT

38  IIpousBoucTBO aneraibaeruaa

39  IIpou3BOJCTBO YKCYCHON KHUCIOTBI

ok~

10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

7.  KOHTPOJIbHBIE BOITPOCHI K MPOMEXKYTOYHOM ATTECTAIIUA

Kpurepun onenkn 3(QekTuBHOCTH  XMMHUKO-TEXHOJOrH4Yeckoro rmpomecca. CreneHb
npeBpatieHus. Borxon npoaykra. CelneKTUBHOCTb.

Kputepun onenkn >pGEeKTUBHOCTH XMMHKO-TEXHOJOTHYECKOTO Mporecca. MaTepualibHbIN
OanaHc, ero pacueT u NnpejAcTaBleHHe. DHepreTUUecKUuil OalaHc, ero pacueT U IpeacTaBIeHuUE.
CKOpOCTh TEXHOJIOTUYECKUX IMporeccoB. [loHsTHE 0 KOAPPUIMEHTE CKOPOCTH, TOBEPXHOCTH
CONPUKOCHOBEHHUS, ABMKYILas CUjla Mpoliecca.

CKOpOCTh TEXHOJIOTHYECKUX TporieccoB. CriocoOs! yBenmndeHus K03 PUIHMEeHTa CKOPOCTH.
CkopocTh  TexHONOrMYecKux  mporeccoB.  CrmocoObl  yBEIMYEHHS  TOBEPXHOCTH
COIIPUKOCHOBEHHUSI.

CKopocTh TEXHONIOTHYECKUX MporieccoB. CriocoObl yBeNTUUYEHHSI IBUKYIIEH CUITBI ITpoLiecca.
XUMHUECKUE PEaKTOPhI: KIaccu(uKaIus 1mo croco0y MOBOa U OTBOJIA PEAreHTOB (peakmopbl
nepuoOOUUecKo20, HenPEPLIBHO20 U NOIYNEPUOOUUECKO20 OeICMBUSL).

XUMUYECKUE PEaKTOpPhl: KIACCH(PUKAIUSA 10 PEXKUMY JABIKCHHUS W IEPEMEITUBAHUS
pEeareHToB.

XUMUYECKUN PEAKTOP UJICATTbHOTO BBITECHEHUS. XapaKTEPUCTUUECKOE YPABHEHHUE PEAKTOPA.
XUMUYECKUH peakTop MOJHOTO CMeIIeHUs. XapaKTepUCTHUECKOEe YpaBHEHHE PEaKTopa.
Kackag XuMHUYECKHMX PEaKTOpOB IOJIHOTO IepeMelIMBaHus. Pacyér kommyecTtBa CTyneHen
peakTopa rpadU4ecKuM METOIOM.

Kackag XuMHUYECKHMX PEaKTOpOB IOJHOTO IepeMelIMBaHus. Pacyér kommyecTtBa CTyneHen
peakTopa aHATUTUYECKUM METOAOM.

XUMHUECKUE  PEaKTOphl: KIacCHPUKAIUS 10  TEMIEPaTypHOMY PEKUMY  PaOOTHI
(aouabamuueckue uzomepmuueckue u norumepmMudecKue peaKmopol).

Knaccudukanus Mozeneit TeXHOIOTHIECKAX CHCTEM.

[Ipouieccel W ammapaThl XMMHUYECKOTO TMPOU3BOJICTBA: OCAXKACHHE (eudpomexanuueckue
npoyeccul).

[Iporieccel U anmapaTbl XUMUYECKOTO TTPOM3BOJICTBA: IUKIOHUPOBAHUE, (eudpomexanuieckue
npoyeccul).

[Iporeccrl u anmnaparbl XUMHUYECKOTO MPOU3BOCTBA! HeHTpU(dyTUpoBaHUE,
ANEKTPOOCAKICHHE (CUOPOMEXAHUUECKUE NPOYECChL).
[Iporeccrl u anmapaTsl XUMHUYECKOTO MIPOU3BOCTBA! 3JIEKTPOOCAKICHUE

(euopomexanuueckue npoyeccet).

ITporecchl ¥ ammaparbl XHMHYECKOTO MPOM3BOACTBA: (DUIBTPOBAHHE U (PHUIBTPYIOIIEE
HneHTpudyrupoBanue (cuopomexanuyeckue npoyeccol).

ITpotiecchl U ammaparbl XUMHUYECKOTO MPOM3BOICTBA: TICEBIOOKIDKEHUE (2UOpOMEXaHUecKue
npoyeccul).

IMpomecchl ¥ ammapaThl XHMHYECKOTO  IPOM3BOJACTBA: HArpeBaHWE,  OXJIAXKJICHHE,
MOBEPXHOCTHAsI U 00bEeMHAs KOHICH AU (meniosvle npoyeccot).

ITporecchl W ammaparbl XMMHYECKOTO IMPOU3BOJCTBA: BBIMAPHBAHWE W  MHOTOKPATHOE
BBINTAPUBAHUE (Meniosvle npoyeccol).
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IIpoueccel M anmapaTsl XMMHYECKOTO IPOU3BOJCTBA: BBIIAPUBAHUE C TEIUIOBBIM HAcCOCOM
(mennoswvre npoyeccet).

[Iporiecchl 1 anmapaTbl XMMHUYECKOTO MPOM3BOACTBA: OOIIEe MOHATHE O MAacCOOOMEHHBIX
nporeccax. JBuxymias cuina MacCOOOMEHHBIX MPOLIECCOB.

[Tponiecchl u ammapaThl XMMHUYECKOTO MPOM3BOJCTBA: OO0IIEE MOHATHE O MEXaHHYECKUX
Iporeccax.

[Iporecchl u anmaparbl XUMHYECKOT'O TIPOU3BOJICTBA: PEKTH(PHUKALIKS.

IIponiecchl n anmapatbl XUMHUYECKOTO IPOM3BOJICTBA: COPOLIUSL.

IIpoueccel n annapaTel XUMUYECKOI'O IPOU3BOJICTBA: SKCTPAKIIMSL.

IIponieccel M anmapaTbl XMMHYECKOTO IPOM3BOJCTBA: CYIIKA, CYUIMJIbHBIC amlaparsl,
CYLIWIbHBIE ar€HTHI.

Bopna B xumueckoii npomsinuieHHOCTH. [Toka3areny 1 OCHOBHbIE METObl OYMCTKH.

Boga B XuMHUYECKON IPOMBIIUIEHHOCTH. «PeareHTHOe» yMArdyeHue BOAbl.

WonnTsl, knaccudukanus u cBoiictBa. IoHOOMEHHOE yMsTrueHHe BOBI.

[Ipon3BoscTBO CBSA3aHHOTO a30Ta. PU3MKO-XMMUYECKUE OCHOBBI CBS3bIBAHUS aTMOC(HEPHOIO
a3ora.

DU3NKO-XUMUYECKUE OCHOBBI ITPOU3BOJICTBA A30THOM KUCIIOTHI.

TexHonornuyeckast cxema IpOM3BOJICTBA a30THOM KUCIIOTHI I1OJT AABJICHUEM.

Crioco0b1 1 HPU3NKO-XUMHUYECKHE OCHOBBI ITPOM3BOJICTBA CEPHOI KUCIIOTHI .

TexHonornuyeckass cxema IPOU3BOJCTBA CEPHOW KHUCIOTHI U3 CEpbl METOAOM '"NBOMHOMN
KOHTAKT, IBOWHAast abcopOuus"

XUMHUECKUE peakiMM U ONKCaHHe Mpoliecca MPOU3BOJCTBA KAJIbLMHUPOBAHHON U MUIEBOM
COJIbl aMMUAYHBIM METOJIOM.

TexHonornuyeckast cxema NpOM3BOJICTBA KAJIbIIUHUPOBAHHON COJIbl aMMHUAYHBIM METOIOM.
OO0mias XxapakTepucTUKa TEXHOJIOIMM OCHOBHOro opranudeckoro curesa (OOC), ceipbeBas
6a3a 3TOM OTPACIH MPOMBIIIJICHHOCTH.

Hedts, ee coctaB, moarotoBka u crnocoObl ee MepBUYHOM mepepaboTku. TexHomormyeckas
cxema peKTHU(HKaMU, HeQTaHbIe QPAKIUM.

MeToapl 1€CTPYKTUBHOM MepepabOTKM HEQTAHBIX TUCTHILIISATOB. YCIOBHS, HPOAYKTHI M
MEXaHHU3MBI [TPOLIECCOB IMUPOJIN3a, TEPMUYECKOTO U KATATUTUUECKOTO KPEKUHTA.

MeTtoapl nepepaOOTKH Ta3000pa3HbIX HMCTOYHHUKOB YIiaeBoJopoaHoro cwipbs ans OOC.
OCOOEHHOCTH M TEXHOJIOTHYECKask cxeMa abCOpOLIMOHHOTO METO/1a.

MeTtoapl nepepabOTKM ra3000pa3HbIX MCTOYHHUKOB YIiaeBoJOpoaHOro cwipbs ans OOC.
ACOpOIIMOHHBIN METOJT pa3/esIeHHs Ta30BBIX CMECEH.

MeTtop! nepepaboTku ra3000pa3HbIX UCTOYHUKOB YIIIEBOAOPOAHOTO chipbs 1151 OOC. Metox
TUIEpPCOPOIIMH B Pa3/I€IC€HUH Ta30BbIX CMECEH.

Metoael  mepepaOOTKM  TBEpABIX TOPIOUMX HUcKomaemblX. (OcCOOEHHOCTHM MpoLEecCOB
MOJYKOKCOBAaHMA U KOKcoBaHMs. ["a3udukanus 1 ruiporeHn3anus.

CriocoOpl  MONy4YeHMsI YIJIEBOAOPOJHOTO ChIpbsi U3 He(PTsIHbIX (pakumil. KapbGamuanas
nenapaduHuzanus U aacopOIus Ha LEONUTax. BeinesneHue TBepAbIX HapaduHOB METOJIOM
KpUCTAINIM3allMd C NpPUMEHEHHEM H30MpaTeNbHbIX pacTBoputeneil. Buasl pudopmuHr-
nporecca. Cxema yCTaHOBKH KaTaTUTUYECKOTO pU(OpMUHTa.

[TpombinieHHBIE CTIOCOOBI TTOTYYeHUS aneTriieHa. KapOuaHbIi U yriieBoJIOPOIHBIN CIIOCOOBI.
TexHonornueckas cxema IMpPOU3BOJICTBA AllETUIIEHA OKUCIUTEIbHBIM IUPOJIN30M MPUPOJIHOTO
rasa.

XapakTepucTuKa MpOLECCOB TMAPUPOBaHUSA U JeruapupoBanus. Ilomyuenne nukiorexkcaHna
rUpUpoBaHueM OeH3o0i1a (YCIoBHs, KaTalnu3aTophbl, TEXHOJIornueckast cxema). CTUpoi, METox
MOJTyYeHUs JIETHJIPUPOBAHUEM HTUIOEH30s1a (YCIOBHUS, TUIBI PEAKTOPOB, TEXHOJIOTHYECKas
cxema).

XapakTepuCcTUKa NPOIECCOB THAPHPOBAHUS W JAerujapupoBanusi. byranmen-1,3; crmocoOsl
nonyueHus.  [lpouecc — oaHocTaauiiHOrO — AerujpupoBaHust — H-Oyrana  (ycloBus,
TEXHOJIOTMYECKas CXeMa, METO bl BBIJICIICHNU).
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[Iponecchl ruparanuy, JeruapaTaini. ITUIOBBIA CIIUPT, CIIOCOOBI MOTYYEHUSs, IPUMEHEHHE.
VYcnoBus M TEXHOJOTMYECKas CXeMa NpsMOW THIpaTaluy 3THIeHA. MeTonsl MoiaydeHus
[JIMLEpUHA,  NpuMeHeHHue.  [Ipom3BoACTBO  MNIMIEpHHA  IIEJIOYHBIM  THAPOIU30M
snuxjaopruapuHa.  CrocoObl  HOJy4YeHUs — JTHiIanerata.  TexXHoslorndeckas — cxema
sTepuduKaImm.

OcobeHHOCTH W BUABl HpoleccoB OkucieHus. Dopmanblierus, crnocodbl MOIy4YeHus,
CBOMCTBA, NPUMEHEHHUE. YCJIOBUS M TEXHOJOTMYECKAs CXEMa KaTaJIMTHUYECKOTO OKHUCIICHUS
MeTaHa B (OpMaJIbAET L.

Mertoapl nonydeHus: (eHona M aneroHa. TeXHOJOrHs KyMOJIBHOTO CIoco0a NMpOU3BOACTBA
(dheHona u areToHa.

OTHIIEHOKCH], CBOWCTBA, CIIOCOOBI IMOJy4YeHHs, NpUMeHeHHe. [lomyueHue >THUIEHOKCHIA
IIPSIMBIM OKHCJICHHEM JTHJICHA.

[Tonyyenne ManerMHOBOrO W (PTAJIEBOrO AHTHIPHIOB, PEAKLMH, TEXHOJOTHYECKas CXema,
0COOEHHOCTH BbII€TIEHUS (PTAIEBOTO U MAJICMHOBOT'O aHTUPUIOB.

[Ipomecchl TamoreHUPOBaHUs, OCOOCHHOCTH TIPOLIECCOB (TOPHPOBAHUS M HOAUPOBAHHUSL.
VYciloBHS ¥ TEXHOJIOIMYECKas cXeMa ra30(ha3Horo XJIOpupoBaHHs METaHa.

XJ0pUpOBaHUE HEHACHIIIEHHBIX YIJIEBOJAOPOJOB, CIOCOOBI MONy4YeHHs 1,2-AuXJI0opATaHa.
IIpsiMmoe xJiopupoBaHKe ITUIICHA B )KUIKOH (haze.

Bununxnopun, cnocobsl mnonydenus. llomyueHue BHHWIXJIOpHUIA TUAPOXIOPHUPOBAHUEM
alleTUJICHA.

Peaktun  ¢ropupoBanus. DpeoHbl, CBOHCTBA M TMONy4YeHHE. TeXHONOTHYEeCKas CcXema
nosyueHus ¢ppeona-1,2.

Knaccudukanmsi BBICOKOMONEKYISpHBIX coeanHeHuid. Meroasl cunte3a BMC. Ununmatopsr
Y MEXAHU3MBI IOJMMEPU3ALIMH U IOJMKOHICHCALINN.

[IpombliieHHble  criocoObl TpoBeAeHUs mosnuMepusanuu. Ilonnmepusanus B 0Oiioke, B
pacTBOpe, B Tra3oBOW, TBepAod ¢a3ax, IMYJIbCUOHHAs U CYCIEH3HOHHAs IOJIMMEpHU3allu.
OcoOeHHOCTH BBIJICTICHUST MOJMMEPOB B KaXJOM M3 3TUX crocoOoB. HHummaropsl,
JOCTOMHCTBA U HEAOCTATKHU.

[IpombliieHHBIE CIOCOOBI MPOBEACHUS MOJIMKOHIEHCALIUH.

Bunel m xapaktepucTuky noaudTuieHa. llomydeHue MOJNMATHIIEHA BBICOKOTOAABIICHUS.
[Tonyyenue nosmMaTUIEHA HU3KOTO AABJICHUS.

[Tonmuctrpon, npuMeHeHue, nojlyuyeHre 0JI0YHON MoTMMepHU3aLeH.

@deHon-anbACTUAHBIE CMOJBI, KiaccUpUKalusg, NpUMEHEHHe, moiydeHue. HemnpepbIBHBIM
Croco0 MoyyyeHHst HOBOJIaYHbIX cMoI. Crioco0 Mpou3BOJCTBA pe30sIbHBIX cMojl. CBOMCTBA U
MIPUMEHEHHUE.

AMUHOIIIACTBI U ATIOKCHHBIE TOJIMMEPBI, CBOKCTBA, MOJIYYEHHUE, IPUMEHEHHUE.

Hatypanbublii 1 cuHTeTndyeckuil kayuyku. Kayuyku oOmiero v crnenuaibHOTO Ha3HAueHUS.
Mertobl nostyueHust HaTpuii-OyTaleHOBOro KayuyKa.

Kayuyku o6miero HazHaueHHs. MeTOAbl MOJIyYEHHUS CTEPEOPErysspHOro OyTaJAHEeHOBOTO
(CKO) u wuzonpenoBoro (CKW) kayuykoB. Texnomormueckass cxema mnomydenuss CKU.
[IpousBoncTBO  OyTaauEH-CTHUPOJIBHOTO M OyTaJueH-METUJICTHUPOJIBHOTO  KaydyKOB,
MOJITOTOBKA CBHIPbSI U BOJHOM (ha3bl, TEXHOJOTHUYECKAs CXeMa Ipoliecca.

Kayuyku cnenuanbHoro HasHaueHus. 300yTHiieHOBBIM Kaydyyk, MOJy4YeHHE, CBOMWCTBA,
TEXHOJIOTMYECKas cxeMma. XJIOPOIPEHOBBIM KayuyK, MOJy4YE€HUE, CBOWCTBA, TEXHOJIOTHYECKAsI
cxema.

I'eteporniennbie a1actoMepsl. CUIOKCAHOBBIE, MOJUCYIb(QUIHBIE U TOJUYPETAHOBBIE KayUyKH.
[Tonyuyenue u cBOMCTBA.

IIponsBoacTBo pe3nnbl. CTauu TEXHOJIOTHUYECKOTO nporecca. CocTaB pe3MHOBOM CMeECH.
Knaccudukanus BOJOKOH, ChIpbe Ui MPOU3BOJCTBA XHMHUYECKUX BOJOKOH, CTaauu
TEXHOJIOTMYECKOI0 IIPOLECCa MOIYYEHHUSI XUMUYECKUX BOJIOKOH.

HckyccTBeHHBIE BOJOKHA. [IpOM3BOACTBO BUCKO3HOTO M ALIETATHOI'O BOJIOKOH.
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74. CuHTreTH4eckue BOJIOKHA. IIpousBoacTBO oI (PUPHBIX, MTOJIMAMHUIHBIX u
MOJIMAKPUIOHUTPUIIBHBIX BOJIOKOH.

8. OBPA3ZEL MOAYJIBHOI'O KOHTPOJIA

TOY BIIO «IOHEIKHII HAIIMOHAJILHBII YHUBEPCUTET»

daKkynbTeT XUMUu4eckuil
Cneyuanvrhocmo. 04.05.01 « Dynoamenmanbhas u RPUKIAOHAS XUMUA)
Ipoghuns:
Ipoepamma noocomosxu: cneyuaiumem
Cemecmp 8
Yuebnas oucyuniuna «Xumuueckasn mexHoa02usy)
MOAYJBbHAS KOHTPOJIBHASI PABOTA
BAPUAHT Nel
1. Xumuyeckuil peakToOp HUIACATHHOTO BBITECHEHMS. XapaKTEPUCTUUYECKOE YpaBHEHUE
peakTopa.
2. Tlpomecchl M ammapaThl XUMHUYECKOTO IPOM3BOJICTBA: O0IIEe MOHATHE O MEXaHUYCCKUX
npo1eccax.

3. TexHomormueckasi cxema MPOU3BOACTBA CEPHOM KHCIOTHI M3 CEPbl METOJOM ''NBOMHOMN
KOHTAKT, JIBOWHas abcopOuus".

YTBepkaeHo Ha 3acefanuu Kadeapsl GU3NUecKoil XuMuu

pOTOKOJ Ne OT «__ » 20 1.
3aBeayroniuii kadenpoit B.M. Muxanpuyk
[IpenopaBarenu A.B. benbiit

M.A. CuHenpHUKOBA

KpnTepml OLCHUBAHUSA MOAYJBHOI'0O KOHTPOJIHA

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

9.  OBPA3EIL DK3AMEHALIMOHHOI'O BUJIETA

Teopemuueckue 60npocwl K IK3ameHy
1. Kpurepunm oneHkun >PQPEKTUBHOCTH XHMHKO-TEXHOJOrHYeckoro mpouecca. CreneHb

npespatieHus. Beixon npoaykra. CelneKTUBHOCTb.

2. Kpurepun oneHkH 3P(HEKTHBHOCTH XUMHKO-TEXHOJOTHUECKOTO Tporecca. MaTepuaibHbIid
OanaHc, ero pacyer U MpeacTaBlIeHUe. DHEpPreTHUecKuil 0aaHc, ero pacueT U MpeCTaBICHHE.

3. CKOpOCTh TEXHOJIOTUYECKUX TporieccoB. [IoHsATHE 0 KOAPPUIMEHTE CKOPOCTH, TOBEPXHOCTh
COIIPUKOCHOBEHHSI, ABUKYILAsl CHUJIa Mpoliecca.

4. CxopocCTh TEXHOJOTUUYECKHX TporieccoB. CriocoOs! yBemudeHus: Ko PHUIeHTa CKOpOCTH.
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CkopocTh  TEXHONOTMYECKUX  mporeccoB.  CrnocoObl  yBENWYCHHS  IMOBEPXHOCTH
CONPUKOCHOBEHMUSI.

CKopocTh TEXHOIOTMUYECKUX MpoleccoB. CriocoObl yBETMYEHUSI IBUKYIIEH CUIIBI ITpOLIEcca.
XUMUYECKHE peaKkTOphl: KiacCU(pUKalLUs MO croco0y MOBO/Ia U OTBOJIA PEareHTOB (peakmopul
nepuoouUtecKo20, HenPePbLIBHO20 U NOIYNEPUOOUYECKO20 OeLICMBUSL).

XUMUYECKHE PEaKTOpbl: KIacCH(pUKalus MO pEeXUMY JABIKCHUS U IEpeMelIuBaHus
pearcHTOB.

XHUMHUYECKUH PEAKTOP UJCAIBHOIO BEITECHEHUS. XapaKTEPUCTUYECKOE YPABHEHHUE PEaKTOpa.
XUMHUYECKUNA PEAKTOP MOJHOIO CMEIIEHUA. XapAKTEPUCTUUECKOE YPABHEHUE PEAKTOPA.
Kackan XxuMuUYecKHX peakTOpOB IOJHOrO IepeMelnBaHus. Pacuér koaudecTBa CTyNEHEH
peakTopa rpadUIecKUM METOIOM.

Kackag XxuMuYecKHx peakTOpOB MOJHOTO IepemermuBaHusA. Pacu€r koamyecTBa CTymHeHEH
peaKkTopa aHATUTUYECKUM METOJIOM.

XUMUYECKHE PpEeaKkTopbl: KiIaccupuKalus 10 TEMIEPaTypHOMY pPEXUMY  pabOThI
(aouabamuueckue uzomepmuueckue u noIUMEPMUIECKUE PEAKMOPDL).

Knaccudukanus Moziesneit TeXHOJOTHYECKUX CUCTEM.

IIpoueccel u anmapaTsl XMMHUYECKOTO IPOMU3BOJCTBA: OCAaXACHUE (eudpomexanuueckue
npoyeccul).

IIpoueccel u anmnaparbl XUMUYECKOTO IPOU3BOJICTBA: LIMKJIIOHUPOBAHUE, (eudpomexanuieckue
npoyeccul).

IIpomeccel  ®W  ammaparbl  XHMHYECKOTO  TPOW3BOJCTBA: HeHTpU(yrupoBaHue,
AIIEKTPOOCAXKACHUE (UOPOMEXaHUUecKUe RPOYEeccl).
[Tpormeccrr u anmaparsl XUMHUYECKOTO IPOM3BOJICTBA: AIIEKTPOOCAKICHUE

(euopomexanuuecxkue npoyeccewt).

[Ipomiecchl m ammapaTbl XUMHYECKOTO IPOW3BOJACTBA: (WIBTPOBAHUE M (HIBTPYIOIIEEe
HEHTPpU(DYTHPOBAHKE (2UOPOMEXaAHUUECKUE NPOYECChl).

[Ipoueccel u anmapaTbl XUMUYECKOTO MTPOU3BOJICTBA: IICEBIOOKMKEHHE (eudpomexanuieckue
npoyeccuwl).

[Iporieccet W ammapaThl XMMHYECKOTO TPOM3BOJCTBA:  HArpeBaHUE, OXJIAXKIEHHE,
MOBEPXHOCTHAS U 00bEMHAs KOHACHCAIUS (Mmeniosvle npoyeccsl).

[Ipomeccel W ammaparhl XWMHYECKOTO TIPOW3BOJCTBA: BBIIAPHBAHWNE H  MHOTOKpPATHOE
BBITTAPUBAHUE (Meniosvle npoyeccol).

[Ipomeccer M ammapaTbl XUMHYECKOTO IMPOU3BOJICTBA: BBIIAPHBAHKME C TEILIOBBIM HACOCOM
(mennoswvie npoyeccwr).

[Ipoueccel 1 ammapaTbl XMMHUYECKOTO MPOM3BOJCTBA: OOIIEE IMOHSATHE O MacCOOOMEHHBIX
nporeccax. JBIKyIas cujia MacCOOOMEHHBIX MPOIIECCOB.

[Ipomieccsl m ammapaThl XHUMHAYECKOTO MPOM3BOJCTBA: OOIIee IOHATHE O MEXaHHMYECKHX
mpoleccax.

[Tpormecce! 1 anmapaThl XAMUYECKOTO TTPOU3BOJICTBA: PEKTH(DHKAITHS.

[Iporeccel 1 anmapaThl XUMUYECKOTO TPOU3BOJICTBA: COPOIIHSL.

[Tpormeccel 1 anmapaThl XAMUYECKOT'O TTPOU3BOJICTBA: IKCTPAKIIHSL.

[Ipouieccel ¥ ammapaTbl XUMHYECKOTO MPOU3BOJICTBA: CYINKA, CYIIMIBHBIC alllaparsl,
CYIIWIIBHBIC areHTHI.

Boga B xumudeckoii mpoMbInieHHOCTH. [Toka3aTenu 1 OCHOBHBIE METObI OUUCTKHU.

Bona B XuMru4yecKkoil MpOMBIIIJIEHHOCTH. «PeareHTHOe» yMsIrdeHue BOIbI.

WNonwntel, knaccudukanms u cBoiictBa. MoHOOMEHHOE yMSTYEHHE BOIBI.

[Tpon3BoaCTBO CBSI3aHHOTO a30Ta. DHU3UKO-XMMHUYECKHE OCHOBBI CBSI3BIBAHUSI aTMOC(HEPHOTO
azoTa.

OU3NKO-XUMUYECKUE OCHOBBI ITPOU3BOJICTBA A30THOM KUCIIOTHI.

TexHomornueckas cxema MPOU3BOJICTBA A@30THON KUCIOTHI MO/ JTABICHHUEM.

Crnioco0blI 1 (PU3UKO-XMMHUYECKHE OCHOBBI POU3BOJICTBA CEPHOI KUCIIOTHI .
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TexHosnornueckass cxema IPOU3BOJACTBA CEPHOM KUCIOTHI W3 CEPbl METOAOM '"NBONHOU
KOHTAKT, IBOWHAast abcopOms"

XUMHYECKHE PEAaKIUU U OIMCAHUE IPOLECCa IIPOU3BOACTBA KAIBIIMHUPOBAHHON U IHILEBOX
COJIbl aMMHUAYHBIM METOJIOM.

TexHosornueckas cxema Ipor3BOJICTBA KAIbLIMHUPOBAHHOM COJIbl aMMUAYHBIM METOOM.
OOwiast XxapakTepuCTUKa TEXHOJIOIMM OCHOBHOTO opranmdeckoro cuntesa (OOC), cbipbeBas
0a3a 3TOH OTPACIH MPOMBIIIJICHHOCTH.

HedTts, ee cocraB, NOAroTOBKAa U CIOCOOBI €€ NepBUYHON nepepaboTku. TexHosornyeckas
cxema peKTHUUKay, HeQTAHbIe QPAKIHH.

Metoabl AEeCTPYKTUBHON IepepaloTKH HE(TAHBIX AUCTHIUIATOB. YCIOBHSA, HNPOAYKTHl U
MEXaHHU3MBI [IPOLIECCOB MMUPOJIN3A, TEPMUYECKOTO U KATAJTUTUUECKOIO KPEKUHTA.

Mertoabl nepepaOOTKM Ia3000pa3sHbIX HCTOYHHUKOB YyrieBogopogHoro cbipbid ainst OOC.
Oco0eHHOCTH U TEXHOJIOTHYECKas cxeMa abCcopOIMOHHOTO METOIA.

Mertoabl nepepaOOTKM Ia3000pa3sHbIX HCTOYHHUKOB YrieBogopogHoro ceipbid ainst OOC.
ANCOpOLIMOHHBIA METOJT pa3/ieJIeHHsI Ta30BbIX CMECEH.

Mertoabl nepepaboTKu ra3000pa3HbIX HICTOUHUKOB YIII€BOJOPOAHOrO chipbs it OOC. Merton
TUIEepcOopOIM B pa3JIeIEHNU T'a30BbIX CMECcEH.

Metoabl  mepepabOTKH  TBEpABIX TOPIOYMX HUCKomaeMmblX. (OCOOEHHOCTH IPOLIECCOB
MOJTYKOKCOBAHMSA U KOKCOBaHMsI. ['a3udukanus 1 ruiporeHn3anusi.

CriocoObl MOJy4eHUs! YIJIEBOJOPOJHOIO ChIpbs M3 HePTsIHbIX ¢pakuuid. KapOamunnas
nenapaguHU3anus W ancopOIus Ha LEoJuTax. BeiaeneHue TBEpAbIX Mapa@UHOB METOOM
KpUCTAUIM3alMM C IPUMEHEHHEM M30UpaTeNbHbIX pacTBopuTenedl. Buabl pudopmuHr-
nporecca. Cxema yCTaHOBKH KaTATUTHYECKOTO pPU(OPMUHTA.

[IpomblnieHHbIE CIOCOOBI MOJTyueHHs aneTuieHa. KapOuaHblid 1 yriaeBoJopoIHbINH CIIOCOOBI.
TexHosornueckas cxema MpoU3BOJICTBA allETUIIEHA OKUCIUTEIbHBIM IUPOJIU30M MPUPOTHOTO
rasa.

XapakTepucTuKa IMpOLECCOB TMAPUPOBaHUS U JerujpupoBaHus. [lomyueHue nukiorekcaHa
THJIpUpOBaHuEM OeH3oua (YCIOBUS, KaTalu3aTophbl, TEXHOJOrnuecKkas cxema). CTUpOI, METOJ
MOJIy4EHUsl JIETUAPUPOBAHUEM 3TUIIOEH30ja (YCIOBHS, THUIBI PEaKTOPOB, TEXHOJOTHYECKas
cxema).

XapakTepucTUKa IpoLEeCCOB TUAPUPOBAHUS M JAeruapupoBanusd. byranuen-1,3; crmocoObl
nonyyenusa.  Ilpomecc — onHocTaaMiHOrO — AETHApHpoBaHMsA  H-OyraHa  (yclloBWS,
TEXHOJIOTUYECKAasi CXeMa, METO/1bI BBIJICIICHHUS).

[Tponiecchl ruparanum, JeruapaTalni. ITUIOBbIM CIIUPT, CIOCOObI MOTYYEHUs, IPUMEHEHHE.
VYcnoBus M TEXHOJOTHMYECKas cXema NpsIMOM TUIpaTaluu 3TUjeHa. MeToasl MoaydeHHs
INIMLEpUHA,  OpuMeHeHue.  [Ipou3BoACTBO  TINMIEpHHAa  IIEJOYHBIM  THAPOJIU30M
snuxjopruapuHa.  CrocoObl  modydeHHs — dTWianerata.  TexHoyornyeckas — cxema
sTepuduKaI.

Oco0OeHHOCTH M BHUJABI MPOLECCOB OKHUCIEHUsA. PopManbaeruj, Crnocodbl MOIYYEHHUS,
CBOMCTBA, NMPUMEHEHHUE. YCIIOBUS U TEXHOJIOTMYECKAs CXEMa KAaTaJIUTHYECKOIO OKHUCIEHMS
MeTaHa B popMalIbJIeTU/I.

Mertoapl nonydeHus: (eHona M aleTroHa. TeXHOJOrHs KyMOJIBHOTO cloco0a MpOU3BOJCTBA
(heHona u ameToHa.

OTHIIEHOKCH]], CBOWCTBA, CIOCOOBI MOJNy4YeHMs, NpuUMeHeHHe. [lonyueHue >TUIEHOKCHIA
MPSIMBIM OKHCJIEHUEM ITHJICHA.

[TonyyeHnue ManeMHOBOTO W (PTAJeBOrO AaHTHJIPHJIOB, PEAKLIMH, TEXHOJOTHMYECKas cXema,
0COOCHHOCTH BBIJIEJIEHUS (hTATIEBOI0 U MAJIEMHOBOTO aHTUAPUIOB.

IIporiecchl rajsoreHUMpPOBaHUs, OCOOCHHOCTH TPOLECCOB (TOPUPOBAHUS M HOAUPOBAHMSL.
VYcnoBus U TEXHOJIOTUYECKAs cXeMa ra30(pa3HOro XJI0pHUpOBaHUS METaHa.

XJ0pUpOBaHUE HEHACBHIIIEHHBIX YIJIEBOAOPOAOB, CIIOCOOBI MONyuyeHHs 1,2-IuxJIopaTaHa.
[Ipsimoe xJtoprupoBaHKe THIIEHA B )KUIIKOH (ase.



58.

59.

60.

61.

62.
63.

64.
65.
66.
67.

68.

69.

70.

71.
72.

73.
74.

23

Bununxnopua, crnocoObl monydeHus. [lonyueHue BUHWIXIOpHAA THAPOXJIOPUPOBAHHEM
alleTUJICHA.

Peakuuu  ¢ropupoBanus. @PpeoHbl, CBOHCTBA M MoONydeHHE. TexXHOIOrHyeckas cxema
nonydeHus ppeona-1,2.

Krnaccudukanus BRICOKOMONEKYISPHBIX coeauHenuit. Meronbl cuaTe3a BMC. MHunmaTops
Y MEXAHHU3MBI IOJUMEPU3ALMH U IOJUKOHICHCALUN.

[TpomblnieHHBIE  CIOCOOBI TpoOBeAeHHUS monuMepuszauuu. Ilomumepusamuss B Onoke, B
pacTBope, B ra3oBOW, TBepAOM (a3aX, IMYJIbCUOHHAs U CYCIIEH3UOHHAs IOJUMEpPHU3aLUH.
OcCOoOCHHOCTH BBIACTICHUSA TOJIMMEPOB B KaXJIOM U3 O3TUX CIOCO00B. WHUIMATOPHI,
JOCTOMHCTBA U HEAOCTATKHU.

[TpombltIeHHBIE CITOCOOBI TPOBECHUS TOTUKOHICHCAITUH.

Bunel m xapaktepucTuku noaudThiacHa. llomydeHue mONMATHIIEHA BBICOKOTOAABIICHUS.
[Tonyyenue nosMITUIEHA HU3KOTO TABJICHMUS.

[Tomuctupon, npuMeHeHue, nojlydyeHre 0JI04HON NOJTMMEpHU3aLUeH.

@deHon-anbAETUAHBIE CMOJIBL, KiacCUpUKalusg, NpUMEHEHHe, moiydeHue. HemnpepbIBHBIM
Croco0 MoyyyeHust HoOBOJIayHbIX cMoi. Crioco® mpou3BOJACTBA PE30JbHBIX cMoJl. CBOMCTBA U
IIPUMEHEHUE.

AMUHOIIIACTBI U AMOKCHHBIE IOJUMEDPBI, CBOKCTBA, MOJIYYEHHUE, IPUMEHEHHUE.

Hatypanbublii u cuHTeTndyeckuil kayuyku. Kayuyku oOmiero v crneuuaibHOrO Ha3HAuYeHUS.
Mertobl nostyuyeHust HaTpui-OyTaeHOBOro KayuyKa.

Kayuyku oOmiero HazHaueHUs. METOIBI TONYYEHHUS CTEPEOpErysIpHOrOo OyTaareHOBOTO
(CKH) u wuzomnpenoBoro (CKU) kayuykoB. Texnomoruueckas cxema mnonyudeHuss CKU.
[IpousBoncTBO  OyTanuMEH-CTUPOJBHOTO W OyTaJAMEH-METHWJICTUPOIBHOTO  KAaydyKOB,
MIOJITOTOBKA CBIPbsl U BOJHOM (ha3bl, TEXHOJOTHMUECKas cXeMa Ipolecca.

Kayuyku cneunansHoro HasHaueHusi. M300yTHiIeHOBBIM KaydyyK, [OJYy4Y€HHE, CBOMCTBA,
TEXHOJIOTHYECKAsi cXeMa. XJIOPOIPEHOBBIN KaydyK, IIOJIy4€HHE, CBOMCTBA, TEXHOJIOTUYECKAs
cxema.

I'etepornennble 3nactoMepsl. CUIOKCAHOBBIE, MOJUCYIb(QHIHBIE U TOJNYPETAHOBBIE KayuyKH.
[Tonyyenue u cBOMCTBA.

IIponsBoacTBo pe3nHbl. CTaguu TEXHOJIOTHYECKOro npouecca. CocTaB pe3nHOBOM CMECH.
Knaccudukanys BOJOKOH, ChIpbe I MPOU3BOJCTBA XHWMHUYECKHUX BOJOKOH, CTaauu
TEXHOJIOTMYECKOT0 MPOLECCa MOIYYEHUS XMMUYECKUX BOJIOKOH.

HckyccTBeHHbIE BOJOKHA. [IpOM3BOACTBO BUCKO3HOTO M AlIETATHOI'O BOJIOKOH.
CuHTreTnueckue BOJIOKHA. IIpoussoacTso oI (PUPHBIX, MTOJINAMUTHBIX U
ITOJIMAKPUJIOHUTPUIIBHBIX BOJIOKOH.

TrOY BIIO «JIOHEIKUA HAIIMOHAJIbHBIA YHUBEPCUTET»

@PaxynbTeT Xumu4eckuu
CneyuanvrHocms: 04.05.01 « Dynoamenmanbvhan u RPUKIAOHASA XUMUS)
IIpogpuns:
Ilpoepamma noocomosku: cneyuaiumem
Cemecmp 8
Vuebnas oucyuniuna «Xumuueckas mexmono2us)
BWJIET Nel

1. Kpurepuu oueHku 3¢p(HeKTUBHOCTH XUMHKO-TEXHOJOrn4yeckoro mpouecca. CreneHb

IIPEBPALIECHMS], BBIXO POIYKTA.

OU3NKO-XUMHUYECKHE OCHOBBI IPOU3BOJICTBA CEPHOI KUCIIOTHI.

3. IIpombinuieHHBIE CHOCOOBI IMPOBEACHUS MOJUMEpPHU3AIUHN, WX TMPEUMYILECTBa U
HEJI0CTaTKU.

4. ®opmanpAerus, CrocoObl MOMyYeHHs, CBOMCTBa, NMpUMeHeHue. TexHoioruyeckas
CXeMa KaTaJUTHYeCKOIr0 OKUCIIEHUS MeTaHa.

no
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VYTBepkIeHO Ha 3aceJaHuU Kadeapsl
npoToKou1 Ne OT «_ »

20 r.

B.M. Muxanp4yk
A.B. benrrit
M.A. CHHEIBHUKOBA

3aBenyromuii kageapoit
[IpenonaBarenu

Kpumepuu OUCHUBAHUA IK3AMEHA

Homep 3a0anusn Konuuecmeo 6annoe
1 25
2 25
3 25
4 25
Bcero 100 6ans10B

10. OBPA3EIl TECTOBOI'O 3AJIAHUS (npu nanuuuu)
11. KPUTEPUU OLIEHNBAHUSA

Pacnpeodenenue 6annos, Komopsvie MO2ym nOJIYUUMb CHLYOEHM bl
6 npouecce uzyueHus OUCYUNIUHbL

CPC
Opranu3anuoHHoO- B
y4yeOHasi paboTa cTyleHTa Nupusnnyassuas Mopny/ibHBII KOHTPOJIb cero
padora
max_40 Gamos max _10  GamoB max _50 GamnoB
Brimonnenune u ciaua Brimmonnenne 100 Gamtos
1a00paTOpHBIX PadboOT WHIBUAYaIbHBIX 2 MOAYIBHBIX KOHTPOJIS
3a1aHUI
HIkana coomeemcmeusn 6a1106 HAUUOHATLHOU WIKATIE
Ouenka Ouenka no Onenka 1o rocy1apcTBeHHOM KaJe Onenka no
no mkaJe | 100-0abHoM (3x3ameH, Mud pepeHIUPOBAHHBIN 324€T) rocy/1apCTBeHHOMH
ECTS mKaJje mKaJje (3a4er)
A 90-100 5 (0TAM4YHO) 3a4TE€HO
B 80-89 4 (xoporo) 3a4TEHO
C 75-79 4 (xopomu1o) 3a4TE€HO
D 70-74 3 (yIOBIETBOPHUTEIHHO) 3a4TEHO
E 60-69 3 (YIOBJICTBOPHTEIHHO) 3a4TEHO
FX 35-59 2 (HEeyIOBIIETBOPUTEIIBHO) HE 3a4TEHO
C BO3MOHOCTBIO TOBTOPHOM CHAAYH
F 0-34 2 (HEeyIOBIIETBOPUTEIIBHO) HE 3a4TEHO
C BO3MOKHOCTBIO TTIOBTOPHOM CAa4M MPH YCIOBUU
00s13aTesIbHOr0 Habopa JOMOJIHUTENbHBIX 0aJIOB
12. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE YYEBHOI'O MTPOLECCA
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JIexMOHHBIE 3aHATHUS MPOBOAATCS B AyIUTOPUH, OCHAILCHHONW MYJIbTUMEIUNHON TEXHUKOU
u jgockoi. JlaGoparopHble 3aHATHS MPOBOJIATCS B Y4eOHOM Jaboparopuu «XuUMHUYECKas
TEXHOJIOTUS», OCHALICHHOH CHEelHMaJbHBIM  000OpyIOBaHHMEM, pEaKTHUBAMH, HArJISITHBIMU
II0COOUSIMH CTOJIAMH, JOCKOIA.
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13.

PEKOMEH/OBAHHASA JIMTEPATYPA

Ne
n/n

HaumenoBanue

Koa-Bo
IK3EeMILISIPOB
B OM0JIHOTEKE

JouHY

Hanu4yue
3JIEKTPOHHOM
BepPCHHU B
9bC

Ocnosnas 1umepamypa

Meroandeckue yka3aHusl K BBITIOJHEHHUIO JIA0OPAaTOPHBIX
paboT MmO Kypcy «XHMHYECKas TEXHOJOTUs» (s
cryaeHTtoB Hampasienuss 04.03.01 u cneuuasbHOCTH
04.05.01). // CocraBurenu: B.M. Muxanpuyk, A.B.
benwiit, M.A. CunensaukoBa. onenk, JouHY, 2017. —
60 c.

10

Komuccapos, 10. A. Xumuyeckasi TeXHOJIOTHUSL:
MHOTOKOMIIOHEHTHAsI peKTU(UKALUS [ DIEKTPOHHBIH
pecypc] : yuebHOe mocobue Il aKaIeMUYECKOTo
6akanaBpuata / FO. A. Komuccapos, [lam Kyanr Hlanr. -
2-¢ u3a. - Mockaa : FOpaiit, 2018.

XuMuyeckasi TEXHOJIOTUs [ DIEKTPOHHBIN pecypc]:
METOJIMYECKUE YKa3aHUsI K CCMMHAPCKUM U
MPAKTUYECKUM 3aHATHUSIM JUIsl CTYIEHTOB YETBEPTOIO
Kypca xummuuaeckoro ¢akynbrera / [cocT. JI. A. Eroposa] ;
Tomckuli rocyapCTBEHHBIM YHUBEPCUTET, XUMUYECKHUN
¢bakynbret. - Tomck : ToMckuii rocynapcTBeHHBIN
yHuBepcuteT, 2014. - DnexrpoHHble qaHHble (1 ¢aiin).

Jonoanumensnas numepamypa

OCHOBBI XUMUYECKOW TEXHOJOTUU: Y4eb. /ISl CTYy/ICHTOB
XUM.-TE€XHOJ CIIel. By3oB /  WN.IL.MyxieHoB,
A.E.I'opmreiin, E.C.TymapkuHna; IToxn pexn.
N.J1.MyxuieHoBa. -4-e uza. -M.: Beicu. mik., 1991. -463 c.

43

Coxoios, P. C. Xumudeckas TexHojiorud : B 2 1.: Yue0.
nmocodue 1S CTyAeHTOB By30B. T. 1 : Xumudeckoe
MTPOU3BOJICTBO B AaHTPOITOTEHHOU JISATEIIBHOCTH |
OcHOBHBIE BOTIPOCH XUMUYECKOW TEXHOJIOTHH
[IpousBoncTBO Heoprannueckux Bemiects / P. C.
Coxkonos. - M. : BJIAJIOC, 2000. - 367 c.

Cokonos, P. C. Xumunueckas texHonorus: B 2 T: Yue0.
1ocodue JiIsl CTyIeHTOB By30B. T. 2 : Meramnypruueckue
npornieccsr; [lepepaboTka XUMHUYECKOTO TOTLITUBA ;
[Tpon3BOICTBO OPraHUYECKUX BEUIECTB U MOJIUMEPHBIX
matepuainos / P. C. Cokonos. - M. : BIIAJIOC, 2000. -
448 c.

Kyremnos, A. M. O0mias xumuyeckast TexHosiorust / A. M.
Kyremnos, T. U. bornapesa, M. I'. beperrapreH. - 3-e uzn.
- M.: Axagemknwmra, 2004. - 528 c.

14.

NHO®OPMAILIMOHHBIE PECYPCHI

1. JlucraHuMoHHBIN Kypc «Xumuueckass TexHojorus». [lmardopma s OLEHKM M KOHTPOJIS

3HAHUH

ClassMarker [DneKkTpOoHHBIN

pecypc].

- Pexum

JOCTYyTIA:
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https://www.classmarker.com/a/. — Ha3Banue ¢ sxpana.

2. OwnaiiH-rpymnmna JAUCTAHIIHOHHOTO OOYYEHHS IO JUCIUILIHHE «XHMHUYECKas TEXHOJIOTHS
[DnexTponnblit pecypc]. — Pexxum goctyna: https://vk.com/club193328711. — Haspanue c
JKpaHa.

Pabouas nmporpamma paccMOTpeHa U MepeyTBeprKIeHa Ha 3aceJaHiH KadeIpbl
¢ u3MeHeHusIMU (6e3 u3mMenenuii) Ha 20 TO/I.

[IpoTokomn Ne OT « » 20 T.

3aBeayronuii kadeapoit
bu3nvecKoil XumMun B.M. Muxanpuyk

PaGouas mporpamma paccMOTpeHa U NepeyTBepiK/IeHa Ha 3acelaHuu Kadeapsbl
¢ u3MeHeHusiMu (6e3 u3menenuii) na 20 roj.

IIporokom Ne OT « » 20 I.

W.o. 3aBenyromiero kadeapoit
OMOXMMHH U OPTaHUYECKON XUMUU O.B. bapanosa



