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1. Iles1n 0CBOCHHUSA THCIUILINHBI
Lensio JUCHMIUIMHBL  SIBJISIETCS MOATOTOBKA  BBIMYCKHUKA-XUMHKA, BJIAJICIOIIETO
TEOPETHUYCCKUMHU OCHOBAMHU XMMHUKO-TEXHOJOTUUECKHUX MPOIIECCOB, UMEIOIIETO 00111ee MPeACTaBICHUE O
CTPYKTYpE XHMHKO-TEXHOJOTUYECKUX CHCTEM, 3HAIOIIET0 THUIOBBIE MPOLECCHl  XMUMHYECKOM
TEXHOJIOTMH, TTOHUMAIOIIET0 B3aMMOJICMCTBHE XMMHUUYECKOTO MPOM3BOACTBA U OKPY)KAIOIIEH Cpeapl U
YMEIOIIET0 MPUMEHSTh TIOJYyYEHHbIE 3HAHUS W YMEHUS B HAYYHO-HCCIIEIOBATEIbCKOM, HAY4YHO-
MIPOM3BOJICTBEHHON M TIEIarornuecKon aesTeIbHOCTH.

2. MecTo nucuuminHbl B cTpykType OIT

JlucuumimHa OTHOCUTCS K 0053aTENIbHOM YacTH 00pa30BaTeIbHOM MPOrpaMMEI.

CryneHT, NpuUCTyNaMUil K W3y4EeHHIO JUCLUIUIMHBL, T0JDKEH o0sajaTh 3HAHUSIMH, YMEHUSAMU,
HaBbIKaMU, [TOJIyYEHHBIMHU paHee B XOJ€ M3Y4eHMs JucHUIUInH: «Pusuka», «Maremaruka», «O0mas u
HEOpraHuuyeckass XUMHUA», «AHamuTHuYecKas Xumus», «Duszuueckas xumus» «Hpopmaruka u
MH(OPMALIMOHHBIE TEXHOJOTMM B XUMHM», «Pacuersl B Xumum», «TeXHOr€HHbIE CHCTEMBI U
9KOJIOTHYECKUN PUCK.

Jli1s ocBOEHUS JaHHOW JUCLMIIMHBI 00y4atoLUHCs JOKEH:

3HaTh:

0a30Bble MPEJCTABICHUS W 3aKOHBI OOMIEH M HEOPraHWYECKOH XUMHH, AHATUTHYECKOW U
bu3nuecKoil XumMuu;

3aKOHOMEPHOCTH XUMUYECKOTO PaBHOBECHS,

3aKOHBI XUMUYECKOH U 11 Py3MOHHON KUHETUKH.

Ymers:

HPOBOJIUTH J1a00PATOPHBIN CUHTE3 XMMUYECKHX IPOIYKTOB,;

BBITOJIHATH KOJIMYECTBEHHBIN aHAIN3 XUMUUECKUX BEILIECTB;

paboTaTh C KOMIIBIOTEPHBIMU MPOrpaMMaMM JUIsi MAaTEMaTHUYECKOIo MOJICIMPOBaHUs (HalpuMep,
Mathcad).

HNmern:

MPAKTUYECKHUN OMBIT BHIMOJIHEHUS Ja00PATOPHOTO XUMUYECKOTO SKCIIEPUMEHTA;

HaBBIKU Pa0OTHI C MPOrpaMMaMH Il MaTEMaTHYECKOT0 MOJIEITUPOBAHUS.

VYcnemHoe OCBOEHHE JAHHOW AHUCHUIUIMHBI OyJIEeT CHOCOOCTBOBAaTH TOTOBHOCTH CTYAEHTOB K
OCBOCHMIO JUCHUIUINH: «BbICOKOMONEKYIspHbIE coeAuHEHUs», «OCHOBBI OMOTEXHONIOTUIY, «OCHOBBI
MEAMIMHCKOW U (papMaleBTUUECKOW XUMHUN», «AKTyaJbHbIE 3a/ladll COBPEMEHHOW XUMHUHU» a TaKKe
y4eOHOI 03HaKOMUTEIBHON XMMHUKO-TEXHOJIOIMYECKON PAKTUKH.

3. IllianupyemMble pe3yJbTaThl 00yUeHHs 110 JHCHHUIIJIMHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPHIX CMIOCOOCTBYET AUCHUIINHA

ITpu ocBOEHUU TUCHMITIMHBI (HOPMUPYIOTCS ClIeAYIOIIMe KoMIIeTeHIIMU B cooTBeTcTBUU ¢ PI'OC
BO no nanHOMY HaIpaBIEHHUIO MIOATOTOBKH:

a) obmenpodeccruonansueie (OITK):

OIIK-3 crmocoOeH mpUMEHSATh PaCUETHO-TEOPETUUECKHE METOBI ISl M3YYCHHS] CBOMCTB BEIICCTB
U TIPOILIECCOB C MX YYacTHEM, UCIOJb3ys COBPEMEHHOE NMpOorpaMMHOe olecrieyeHue M 0a3bl JaHHBIX
MpoeCCHOHAIBHOTO Ha3HAYCHHS;

OIIK-4 cnoco0OeH TuIaHUPOBaTh pabOTHl XMMHYECKOH HampaBlIEHHOCTH, 00palbaThiBaTh U
UHTEPIPETHPOBATh TONyUYECHHBIE pPE3YJIbTAaThl C KCIOJB30BAaHUEM TEOPETHUECKUX 3HAHWHA W
NPaKTUYECKUX HABBIKOB PEILICHHUs] MaTEMAaTUYECKUX U (PU3NYECKHX 33134,

6) mpodeccuonanpubie (I1K):
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[IK-1 Cnocoben mianupoBath pabOTy M BBIOMpATh aJ€KBaTHbIE METOJbl PELICHUS HAY4YHO-
UCCJICIOBATEILCKUX 3a7a4 B BBIOPAHHON O0JIACTH XWMHUHU, XUMUYECKOW TEXHOJIOTUU WM CMEXKHBIX C
XMMHEHN HayKax;

[TIK-3 Cnocoben Ha OocCHOBe KpuTHUeckoro ananusa pesyinbraroB HP m HUOKP onenuBath
NEPCIEeKTUBBl UX MPAKTUYECKOT0 MPUMEHEHHUS W MPOJODKEHUsS padoT B BHIOpAaHHOM 00JacTU XHMMUH,
XUMHUYECKON TEXHOJIOTHH WJIH CMEXKHBIX C XUMHUEH HayKaX.

3.2. IlepeyeHb NJAHHPYEMBIX Pe3yJbTATOB O00y4YeHUs] IO JAMCHUILUIMHE, COOTHECEHHBIX ¢
HHIMKATOPAMH JO0CTHKeHNs (POpMHUPYyeMBbIX KOMIIEeTeHIUI
B pe3ynbraTe 0CBOGHUS IUCHMIIIMHBI 00Y4arOLIUics JOIKEH:
3HaTh:
® MECTO XMMHYECKOH TEXHOJIOTMU B HAyKE U IMPOU3BOJCTBE, CYLUIHOCTh U 3HAUUMOCTb HPOQECCHU
XHMMHKa, IePCIeKTHBEI pa3Butus X T, OCHOBHBIE MpobeMbl xuMideckux npousBoacts (ITK-1);
® OCHOBHBbIE TMOHSATHS CHUCTEMHOIO aHAJIW3a, MPUHIMIBI (PU3MYECKOr0O W MaTeMaTHYeCcKOro
MOJIEJIMPOBAHUS, OIXO/bl K PELICHUIO 33/1a4 CUHTE3a U ONTUMHU3ALUU XUMHUKO-TEXHOJIOTUYECKOM
cuctemsl (OITK-4);
e [oKa3aTeau 3PQPEKTUBHOCTH XUMHUYECKOTO MPOM3BOJCTBA, OCHOBHBIE ITyTH IOBBILICHUS CTENEHU
UCIIOJIb30BaHUs ChIPbs, MaTtepuaiioB u sHepruu (I1K-1, [1K-3);
® 3aKOHBl COXpPAHEHMsS BELIECTBA M HIHEPIHM, PAaBHOBECHS W IepeHoca cyOcTaHIUP B Mpoleccax
xumudeckoit Texuosorun (OITK-4);
® OCHOBHBIE MOHATHA M 3aKOHOMEPHOCTH THUPABIMYECKUX, TEIUIOOOMEHHBIX, MAacCOOOMEHHBIX
IpoILeccoB, ux ammnapataoe opopmiienue (OITK-4);
® OCHOBHBIE THIIBI XMUMHMYECKMX pPEaKTOPOB, IPUMEHEHHE 3aKOHOMEPHOCTEH XHMHUYECKOH u
i dy3MOHHOI KMHETHUKH U MaTeMaTH4eckoro MoaenupoBanus peaktopos (OITK-4, ITK-1);
® OCHOBHBIC IPHUHIIKIIBI YITPABJICHUS XUMUKO-TEXHOJIOTH4YecKUM mpoiieccoM (OITK-4);
e B3auMOCBS3b A(P(EKTUBHOCTH XUMHUYECKOTO IPOU3BOJICTBA C DSKOJOTMYECKON O€30MacHOCTbIO;
HPHUHIUITBI CO3/IaHKsI OE30TXOIHBIX U MAIOOTXOHBIX TexHomorui ([TK-1);
® TEOPETUYECKUE OCHOBBI U OCHOBBI TEXHOJIOTMH IPOU3BOJCTBA BAKHENIINX XUMUYECKUX MPOAYKTOB

(TIK-1).
Ymern:
o OPOBOJIUTH B JIAOOPAaTOPHBIX YCJIOBUSIX HA MOJEIBHBIX YCTAHOBKAX XHMHYECKHE U
NEKTPOXUMHUYECKHUE MPOIIECCHI U aHANIU3UPOBATh pe3yabTathl onbiToB (OITK-4, TIK-1);
o IPOBOAMTH KOJUYECTBEHHBIM aHalu3 ChIpbS W MPOJIYKTOB, COCTABIISTH MaTepUalbHbIE U

PHEpreTHvecKue OallaHChl W3y4aeMOro Tpolecca M ONPENeNsTh OCHOBHBIE TEXHOJIOTHYECKHE
nokasatenu d¢pdpexruHoctr (ITK-1, TTK-3);

o COCTaBJISITh W AHAIM3MPOBATh JJIEMCHTAPHBIC MATEMAaTHYSCKHE MOJICTH THUIOBBIX XUMHKO-
TEXHOJIOTMYECKUX mpoieccoB cpeacrBamu Mathcad (OTTK-1);

o NPUMEHSATh HAa MPAKTUKE 3HAHUE TCOPETHYECKUX OCHOB XUMHUECKHX U (PH3MUYECKHUX MPOIIECCOB
JUIsl aHAJIM3a TAaHHBIX J1TabopaTopHOro U pacueTHoro ’kcnepumenta (OI1K-4);

o COMOCTABIATH 3P PEKTUBHOCTD ANIbTEPHATUBHBIX BapuaHTOB nposeaeHus X TI1 (ITK-3);

HNmerts:

o HABBIKU TPUMEHCHUSI KOMITBIOTEPHON TEXHUKH JUTS MPOBEICHHS TEXHOJIOTHYECKUX PACUYETOB U
oopmiteHHs 0TYETOB O BHITOIHEHHBIM padoTam (OI1K-1);

o HaBBIKM CAMOCTOSITENILHON paboThl Ha J1a0OpPaTOPHBIX MOJENIBHBIX YCTaHOBKAX, CHOCOOHOCTHIO

HAa HAYYHOM OCHOBE OPraHU30BaTh CBOH TPy, CAMOCTOSTEIBHO OIEHHUTH PE3YJIbTAThl CBOCH
nesirenbrocTH (ITK-1);
o HaBBIKH OOCYXJICHUS PE3yJIbTATOB JIA0OPATOPHOTO U PACYCTHOTO SKCIEPUMEHTAa HA OCHOBAHUHU
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TEOPETUYECKUX 3aKOHOMEPHOCTEH XMMUYECKOH TEXHOJIOTHH, aHalin3a BO3HHUKAIOIIUX MPOOJieM U
noucka nyreit ux pemenus (ITK-1, TTK-3).

4. O0beM U coiepKaHMe TN CHUTITIHHBI
O0BeM AUCIUIUIMHBI COCTABIsAET 5 3aueTHBIX eauHuI] (180 akageMudecKkux 4acoB).

4.1. Conep:kanue MUCHUIUIMHBI MO pa3xenaMm (TeMaM), COOTHECEHHOe C BHIAMH H
TPYI0€MKOCTHIO 3aHATHH JIEKIIMOHHO-CEMHHAPCKOI0 THIIA

OO0beM MHOW KOHTAaKTHOM pabOThI M CaMOCTOSATEIBHOM pabOThl 00ydYaIOUIerocs MO TUCIMILIMHE
yKa3aH B y4eOHOM IulaHe 00pa3oBaTeIbHON IPOrPaMMBI.

Ne Bunpl 3anatuil, ux @OpMBI TEKYILETO
/1 Paznensr (TeMbr) e 00BEM (B ax.uacax, 1o KOHTPOJISl yCIIEBAEMOCTH (110
TIACIATUTAHBI 3 O0YHOI (hopMe 00yUeHNsT) OYHOM (hopMe 00yUeHHs)
§ 3aHATHA 3aHATus @ .
JNEKLHOH- cemuHap- OPMBI IPOMEKYTOUHON
HOI'O THIIA CKOT'0 THUIIa arrecralmuu

1. BBoaHbIA. Beenenue B 6 2 BxoagHag muarHocTHKa: TECT C
poOIeMaTUKy TUCLUIUTUHBI, MOCTIEIYIOLMM O0CY>KICHUEM
npeacTaBieHue paboueii pe3yIbTATOB.
MPOTPaMMBI, OCMBICJICHUE
TpeOoBaHMIA K OpraHM3alNn
mporiecca oOyueHwus,
CaMOCTOSITeIbHON paboTel U Qopm
aTTecTaluu

2. | Pazgen 1. OOmme  BOmpPOCH 6 10 18 ma6op. | KonrponwsHbie pabOTHI
XUMHYCECKON TEXHOIOTHU 3arsTue | Otyersl Ho J1ab.pad.

3. | Pazmen 2. TeopeTwuueckue OCHOBEI 6 10 18 nabop. | KoHTposbHbIE paboThI
XMMUYECKOH TEXHOJIOTHU 3aHsaTie | OrtueTsl no y1ab.pad.

4. | Pazgen 3. TexHONOTHS XMMHUYECKUX 6 12 18 na6op. | KoHtponbHbIe pabOTHI
MTPOM3BO/ICTB 3astie | OrtueTsl no 51a0.pad.

6. SaxmrounTenbHed. [lonBeneHue wu 6 2 MpaxT.
aHaIM3 MPOMEXKYTOUHBIX 3aHATHE
Pe3yIbTaTOB OCBOCHUS! IMCIHILIMHB

Htoro 3a cemectp: 32 56 Ok3ameH

4.2. Pa3zBepHyTOe ONIMCAHUE COAEPKAHMS AUCHMILUIMHBI N0 pa3jenaM (TeMam)

Pa3nen 1. O61mme Bonpochbl XMMHUYECKO# TEXHOJIOTHH

XuMHYeCKasi TEXHOJOTMA ¥ MOACJHPOBAHHME — TeopeTHYeckas 0aza XMMHYECKOH
NPOMBIILIEHHOCTH

XuMHuecKasi TEXHOJIOTHsS — Hayka M crmoco0 mnpousBozcTBa. [Ipenmer u 3amaud XHMHYECKOM
TEXHOJOrMM. MacmTaObl HCIONIb30BAaHUS U 3HAYEHHE XMMHUYECKHX IPOLIECCOB B Pa3IMUHBIX chepax
IPOM3BOJICTBA. YPOBEHb MOTPEONCHUS MaTepHUabHBIX, SHEPreTUYECKUX U TPYAOBBIX PECYPCOB.
HeobxomumocTh co3manns HOBBIX 3(PGEKTHBHBIX, O€30MACHBIX, DKOJIOTHYECKH UYHUCTHIX PECypco- W
sHEeprocOeperaux Npou3BOACTB. XUMUYECKas TEXHOJIOTUS U MOJEIMPOBaHUE — TeopeTHuecKas 6a3a
pa3pabOTKH HOBBIX MPOIIECCOB.

XuMHYecKoe MPOM3BOICTBO KAK CJ0KHASA CHCTEMAa

OcHOBHbIE IOHATHS U IPUHLIUIIBI CHCTEMHOTO aHAJTN3a. JTalbl CO3AaHMsI XUMUKO-TEXHOJIOTUYECKOM
cucremsl (XTC). CtpykrypHas uepapxus XTC u QpU3HMKO-XMMHUYECKON CHCTEMBI B peakTope. Mojenu
XTC. IIpencraBienue o U3NIECKOM U MaTEMATUYECKOM MOJEIUPOBAHHH.
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¢ (PeKTHBHOCTH UCIIOJIL30BAHNSA ChIPbS, JHEPITHH U MATEPHAIOB B XHMHKO-TEXHOJI0THYECKOM
npouecce (XTII).

ChippeBble  NPOOJIEMbl XUMHMUYECKOW TEXHOJOIMM: MacluTaObl MHPOM3BOJACTBA XUMHMUYECKHX
NPOAYKTOB, TOTPEOJIEHUSI CBIPbS W NPOM3BOJICTBA OTXOMOB. [IpOrHO3HBIE IaHHBIE O CHIPHEBOM
o0ecreyeHnn BaXXHEHIINX MPou3BoACTB. IlepepaboTka BTOPUUYHBIX MaTEPHATIbLHBIX PECYPCOB.

DHepreTuka U XMMHUYECKasi TEXHOJIOTHSL. HHrerpasibHble  ypaBHEHUs  MAT€pUAIbHOTO U
sHeprerudeckoro 6anancos XTC. [Tokazarenu 3ppeKTUBHOCTH UCTIONB30BAHUS ChIPbS U SHEPTHH.

OcHOBHBIE ~ HampaBJCHUsA TOBBIIICHUS  S((EKTUBHOCTH  HUCIOJIB30BAHUS  CBHIPHEBBIX |
JHEPreTUYECKUX pecypcoB. KOMILIEKCHOE HCIIONBb30BAHUE ChIPbs. DHEPrOTEXHOJIOTUYECKUE CXEMBI.

XuMHUECKash TEXHOJOTHs | MarepuanoBeneHue. Kiaccudukanus maTepuaioB 1O COCTaBy,
CBOMCTBaM U (PyHKIIMOHAJILHOMY Ha3HA4YE€HUI0. MaTepualibl Kak MPOJyKThl XUMHUUECKOW TEXHOJIOTUH.

@yHKIMOHAIbHBIE MaTepUalibl U KOHCTpYKIMOHHble Marepuansl B XTIl 3amura MeramnoB u
CIUIABOB OT KOPPO3UHM. 3HAU€HHE HOBBIX MAaTEpUANOB Ul MHTEHCU(UKALMU IMPOU3BOICTBEHHBIX
IIPOLIECCOB.

Pa3znen 2. Teoperuueckue OCHOBbI XMMHUY€CKON T€XHOJIOT UM

Maxkpockonnuyeckass Teopusi (U3MKO-XMMHYECKHX SIBJIEHHIl — Hay4yHasi 0a3a XHUMHMYECKOM
Te€XHOJIOTUH.

Knaccudukanus mnporeccoB, mnporekarommx B XTC U 3aKOHOMEPHOCTEH HX MPOTEKAHHUS.
3aKOHOMEPHOCTH MEPEHOCA BEIIECTBA, SHEPTHHU U UMITYJIbCA.

JIeMeHTHI MEXaHUKH ra30B U :KHAKOCTEH.

OcHOBHbIE TOHATHS TUAPABIUKU. YpaBHeHHe bepnymiu. Pacxon m cpemHsis CKOPOCTh XKHUIKOCTH.
VYerpoiictBa it UX u3MepeHus.PexxuMbl JIBOKEHHS peanbHOM KUIAKOCTH. JlaMUHapHBIN pexum.
Mexanu3M BS3KOro TpeHHs. TypOyneHTHBIH MOTOK. 3HAYeHHWE 3aKOHOMEPHOCTEW THAPABIUKH JUIS
XUMUYECKON TEXHOJIOTHUH.

Anmapatbl JUIsi TIEpEMEIICHHUST JKUIKOCTEH, CXaTUs M PA3pPeKEHHs] Ta30B, OCAKICHHUS U
buIbTPOBaHMS: HACOCHI, KOMIIPECCOPHI, IEPEMEIINBAOIINE YCTPOUCTBA, PUIBTPHI, HEHTPUDYTH.

TenJioBble npoiecchbl B XUMHYECKOI TEXHOJIOTHH.

CniocoObl pacmpocTpaHeHHs] TeIUla: TEIUIONPOBOJAHOCTh, KOHBEKIMS, M3IydeHue. Temnooraada u
teronepenaya. [IpoMbIlieHHbIE CIOCOOBI HATPEBAHUS U OXJIAXKICHUSI.

Matematuueckoe MOJEIHPOBAHUE TpoIleccoB TemtooomMeHa. Koadduiments TermnonepeHoca.
[IpencraBnenue 0 CIOKEHUH TEPMUUYECKUX COMPOTHBICHUN U JIUMUTHpYIOIEM conpoTtuBieHun.[lytu
WHTEHCU(PHUKAIIUU TETNTIOOOMEHHBIX MPOIIECCOB.

MaccooOMeHHbI€e PoIecChl B XUMHYECKO# TEXHOJIO0THH.

OcHoBHBIE TPHUHIMIIBI TporieccoB maccoodOmeHa B cucremax [-XK., TI-K, XK-XK, I'-T u XK-T.
OO6nacTi MPUMEHEHHS PA3JIMYHBIX METOJIOB Pa3ACIICHUsI OJJTHOPOIHBIX CMECEH.

PaBHOBecue B MmaccooOMeHHBIX Mpoleccax. Konctanta paBHoBecus, pabodas v paBHOBECHAs JTMHHH,
nBwkymias cwia. Kunetwka mpoieccoB MaccooomeHa. OCHOBHOE ypaBHEHHE MAacCONEpeiayu.
conporuBnenuii. Ilytn wuHTeHCcH(uKamuu MaccooOMeHa. AmnmapaTypHoe OQOpMIIEHHE MPOILEeCCOB
abcopO1uu 1 AecopOoIuu.

TeopeTnueckue OCHOBBI U ammaparypHoe oQOpMJICHHE AUCTWUIALMA U  PeKTU(UKAIHH.
MonenupoBaHue CTallMOHApHOTO Tpouecca pekTugukanuu. OCHOBHBIE NPUHIUIBI MEMOPAaHHOTO
paznenenus cmeceit. O6opynoBaHNE MEMOPAHHBIX MPOIIECCOB.

XHMHYECKHE PEaKTOPbI.

[TpoGiema MacmTabHOTO Mepexofa B XUMHUYECKOW TEXHOJOTHHU TPH peaau3aluu JTabopaTOpHBIX
WCCJICIOBAHUN B TPOMBINUICHHOCTH. OCHOBHBIE THUIIBI PEAKTOPOB W TPHUMEPHI UX HCIOJIb30BAHMS.
Kunernyeckas mopens peakuuu. HaOnrogaemas CKOpOCTh B TOMOTE€HHOH cpene. Kunetnka
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rereporeHHo peakuuu. OOnacte mnpoTekaHus, Mojaenan mnpouecca. CTaguu  reTeporeHHOro
B3aMMOJENCTBUS. AJAUTUBHOCT CONIPOTUBIEHUN. JIumMuTHpyromas craaus.
['eTeporenHo-kaTanuTHyeckas peakiust. PpPeKTHBHOCTh UCTIONb30BaHUS BHYTPEHHEH TOBEPXHOCTH
KaranusaTopa. MoaenupoBaHue XUMUYECKUX PEAKTOPOB.
XUMHUKO-TEXHOJOTUYECKUH MPOLECC KaK 0OBEKT YIPaBICHHUS.

Paznesn 3. TexHoJsiorusi XuMu4ecKuX MPOU3BOACTB

Texunousiorus azora. IIpoGnema ¢ukcanmuu aTMochepHOro a3oTa U €€ 3HaueHHE B MPOU3BOJICTBE
ynobpenuii. CTpyKTypa COBpEMEHHOT0 MPOU3BOJCTBA aMMHaKa: OCHOBHBIE OJIOKH U CBs3H. Peanuzanus
NPUHIUIIA MHOTOCTaJMHHOTO XUMHYECKOTo MpeoOpa3oBaHusl ChIpbS B NMPOAYKTHI C BapbUPOBAaHHEM
BJIOJIb TPAEKTOPUU MpoIlecca TeMIepaTyphl U JIaBJICHUs, TOUYEK BBOJA PEareHTOB U BBIBOAA MPOIYKTOB,
UCIIOJIb30BAHUSI  BCIIOMOTATENIbHBIX ~ BEIIECTB — KaTalu3aTopoB, a0COPOCHTOB, aacOpOCHTOB).
Opranuzanusa TeruiooOMeHa, HampaBiIeHHas HAa YTHIM3AIMIO TEIIOTHI SK30TEPMUYECKUX CTaIHUil Mpu
IIPOBEJCHUH €T0 SK30TEPMHUUECKUX CTaui (Ha MpUMepe MPOU3BOCTBA a30TBOAOPOJHON CMECH).

[MupkynsinuoHHass cXema MpOU3BOACTBa amMMmuaka. OU3UKO-XMMUYECKHE OCHOBBI BBIOOpA
ONTUMANIBHBIX ycnoBuid. [IpodunampoBanue TemmepaTypbl MO0 BBICOTE KOJOHHBI CHHTE3a. Y THIIM3AIUs
MPOJYBOYHBIX ra30B. [Ipon3BoacTBO pazbaBieHHON a30THOM KUCIOTH. DU3HKO-XUMUYECKHE OCHOBBI U
anmaparypHoe odgopmieHne mpouecca. Karamuruyeckas OYMCTKAa OTXOISIIMX Tas3oB. Bwibop
ONTUMAJIFHOTO BapHUaHTa TEXHOJOTMYECKOH cxembl. [lomyueHue KOHIEHTPUPOBAHHON a30THOM
KHUCJIOTBI.

[TpousBoacTBO HUTpaTa aMMOHHUsI. VICrob30BaHNe TEIIOTH HEUTpaIU3aIiH.

[TpousBoacTBO Kapbamuaa.

IlepepaboTka docdopcoaepxkamero cbipbsi. Buasl hochopconepxkaiiero ceipbsi. Beioop criocoba
nepepaboTKU B 3aBUCUMOCTH OT COCTaBa U CBOMCTB ChIPBS.

CoBpeMEHHOE COCTOSHUE MPOU3BOACTBA U moTpedneHuss ¢ochopa u  (PochopHBIX KHUCIOT.
DxcTpakinonHas ¢ochopHast KUCIOTa KaKk OCHOBA MPOU3BOJICTBA ynoopenuii. [Ipoussoacteo dochopa
U TepMuyeckoit HochHOpHON KUCITOTHI.

OU3NKO-XUMHUYECKHUE OCHOBBI pasiiokeHus (ochaToB MHHEpANbHBIMU KHcIOTaMu. Jluarpamma
¢azoBoro paBHoBecusi B TpoiiHOU cucteme CaSO4-H2S04-H20 — ocHoBa BeIGOpa MeToa nepepaboTKu
anatuta. JIMrMApaTHBIA, TOJYTUApPATHBIA W AaHTUAPUTHBIM MeTonsl pasnoxkeHus. CocraB u
KOHIIEHTpalust (pochopHON KHUCIOTHI B 3aBUCHUMOCTU OT crocoba nepepadoTku. CoBeplIeHCTBOBaHHE
anmnapatypHoro odgopmiieHusi mpolecca: MepexoJ  OT KacKajJa peakTOpOB IepeMEeNIMBaHus K
JaOUPUHTHOMY SKCTpakTopy. @umbTpanus U oTMbIBKa (ocdorunca. YTtunuzauus (QTopuUCTBIX T'a30B.
bananc o ¢propy B mpousBoacTBe GochHOpHON KUCIOTHI U YAOOPECHHIA.

[TpousBoncTBO ochopHON KUCIOTHI U yNOOpPEeHHH — OCHOBHOM MOTPEOHMTENb CEPHOM KHUCIIOTHI.
Bunel ceipbst 11 mpou3BoAcCTBa cepHOM KHUCIOThl. dDocdorumnc kak MCTOUHUK ChIpbs. Bo3moxkHOCTH
IOCTPOCHMS 3aMKHYTBIX IIMKJIOB B IpPOU3BOJACTBE ynoOpeHuil. IIpon3BOACTBO CepHOW KHCIOTHI
KOHTaKTHBIM METOJIOM.

KaraiuTuueckue npouecchl HedrenepepadoTku. MupoBble 3amackl U AepuUIUT HePTH.
OcHoBHbIE MPOIYKTHl HedTenepepaboTku. IlepBuuHble U BTOpUYHBIE Mpolecchl HedTenepepadoTKH.
['mybokas mnepepaboTka He(TH C HCHOJIH30BAHWEM KATAIUTHYECKUX MPOIECCOB — OCHOBA
pecypcocOepexeHus U MOITy4eHHs BBICOKOKaueCTBEHHBIX HEPTENPOAYKTOB.

Karanutnuecknii KpEKMHI: XUMUYECKUE OCHOBBI U II€JIEBbIE NMPOAYKTHL. ChIpbe KaTaJIUTHYECKOIO
KpekuHra. Kartamuszatopbl KpeKMHra — OT MPUPOAHBIX TJMH JO CHHTETHYECKHX LeonuToB. Poib
ATIOMOCUJIMKATHON MaTpulbl. Pereneparus kaTanu3aTopa. DBOJIOLUS anmapaTypHOro ogopmieHus
KaTAJIMTUYECKOTO KPEeKHWHTa: (UIBTPYIOMUNA CJIOHW KaTaln3aTopa, B3BEIICHHBIA CIIOH, JIBIKYIIMICS
CJIOM 3epHUCTOr0 KaTalau3aTropa, KPEKUHT B JIU(T-peakTope.
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OcHOBHBIE MapaMeTpbl COBpPEMEHHOro rmnpomecca. IlyTn coBeplIeHCTBOBaHUS KaTaaIUTHYECKOTO
KpekuHra. [[pyrue karaauTruaeckue mporeccsl HedrenepepaboTKu: puOPMHUHT, TUTATGOPMHHT | JIp.

[IpousBoacTBo monusTUieHa. PanukanbHas M MOHHAs NoiMMmepus3anus 3TuieHa. Karamuzatopsl
MOHHOU monmMepu3anuu. [lomumepusanus B ra3oBoi (asze, B pacTBOpe, B CYCIICH3HH, IPEUMYIIECTBA U
HenocTtatku. CBOMCTBA MOJUATUICHA: INIOTHOCTD, CTENIEHb KPUCTAINIMYHOCTH, MOJIEKYJIIpHAs Macca.

Coeipbe U1t mpou3BoacTBa mosmdTHieHa. IlpomsBoacrBo stmiieHa.  IloaroroBka celpps 1id
MIPOU3BOJICTBA MOJIUITUJICHA.

BapuaHThl TEXHOJOIMUECKHX CXE€M NPOM3BOACTBA MOJMATWIEHA. TeXHoylornueckas cxema
MOJIyYEHUS MTOJIMATUIICHA MIPU BBICOKOM JaBieHuu. [lonyyeHue monusTuieHa Mpu CPeAHUX M HU3KUX
nasieHusX. CpaBHUTEIBHBIN aHAIUM3 CIIOCOOOB MPOM3BOJCTBA MOJIMATHICHA. TeXHOIO0rHs epepaboTKu
MOJIMATHIIEHA U O0JacTh MPUMEHEHHUS W3JeNUil U3 Hero. XuMudeckas MOAM(HUKAIUS MOIUITUIICHA.
DKOJIOTUYECKHUE ACTIEKThI IPOU3BOCTBA MTOJIMATUIIEHA U U3EINN U3 HETO.

DJIeKTPOXMMHUYECKOe MPOU3BOACTBA. TeopeTHyecKkue OCHOBBI 3JIIEKTPOJIU3a PACTBOPOB U
pacIuIaBOB XJIOPUJIOB IIEJIOYHBIX MeTaJlIoB. baanc HampsbkeHus U pacxo] 3Hepruu. BuIxon mo TOKy.
Martepuanbhblii 6anaHc snexTponusepa. [lepenoc B tuadparmMe 1 HOHOOOMEHHON MeMOpaHe.

THIBI TPOMBIIIICHHBIX AJIEKTPOIM3EPOB: AMAa(pParMeHHbII M MEMOPAaHHBIN; C JKAIKAM PTYTHBIM
KaTOJIOM; pEaKTOp-pa3iarareib aMajibraMbl; SJEKTPOIU3EP IS AIEKTPOIU3a PACIIaBOB.

[Tpon3BoaCTBO XJOpa M KayCTUYECKOH COJbl: NMPUTOTOBJIEHHWE M OYMUCTKA paccoja; 3JIEKTPOJIN3
pacTBOpPOB U paciuiaBoB. KoHieHcanus Xaopa, ero XpaHeHue ¥ TpaHcnopTupoBKa. Ocyllka U nepekayka
BojiopoJa. Brimapka u miuaBka KaycTH4ecKOM cojibl. CpaBHUTENbHBIN aHAIN3 TEXHOJIOTMUYECKUX CXEM.
Dkonoruyeckue npoOaemMbl IPOU3BOCTBA XJIOPa U KAYCTHUECKON COJIBI.

[Tpon3BOACTBO METAUIMYECKOTO AFOMUHHUA. DJIEKTPOJIUT B IIPOU3BOJCTBE AJIOMUHUA. AHOJHBIE U
KaTOJHblE peakuuu. THUIbI U KOHCTPYKLUHUHU SJIEKTPOJIU3EPOB. AHOJHBIE M KaTOJHbIE MaTepHallbl B
IIPOU3BOJICTBE altoMUHUsA. [IpobiieMa Malon3HaIMBAEMOIO aHO1a.

DNEKTPOXUMHUYECKHE  MPOM3BOACTBA  IIETOYHBIX  METAIOB.  DKOJOTHYECKHE  MPOOJIEMBI
IIPOU3BOJICTBA METAJLIOB.

5. O6pa3zoBarejibHbIe TEXHOJIOTHHI

[lepeueHp  WMHGOPMALMOHHBIX  TEXHOJOTMH,  MCIOJB3YeMbIX  MpPH  OCYIIECTBICHUHU
00pa30BaTeNbHOTO MpoIiecca MO TUCHUIUIMHE: TEXHOJIOTMH CMEIIaHHOTO 00y4eHu .

Hcnonb3yeTcst TEXHONOTUs MPOBEAEHUS JIAOOPAaTOPHBIX paboT B TpaJuIMOHHOW (opme — Ha
MOJIEJIbHBIX YCTAaHOBKAaX, B COYETAaHUHM C BUPTYaJbHBIMU J1aOOpaTOPHBIMH pabOTaMH, BKIHOYAIOIIUMU
CO31aHHE CTYIACHTAMH IIPOCTEHIINX MATEMaTHYECKUX MOJENIEH IMPOLECCOB XUMHUECKON TEXHOJIOTHH, a
TaKk)K€ KOMIBIOTEPHBI 3KCHEPUMEHT Ha 0a3e cocTaBieHHbIX Mojenel. Hexortopble maTemaruueckue
MoJieNu (B 4YaCTHOCTH, peKTH(PHUKAIIMK B HACAI0YHOW KOJIOHHE) CTYACHTHI UCIOIB3YIOT JUIsl POBECHUS
onTUMM3alMM mnpouecca. [lpu aHammse pe3ynbTaToB Kak J1aboOpaTOPHOro, Tak M BUPTYaJbHOTO
HKCIEPUMEHTA HCIIONIb3YEeTCS METOABI: paboTa B Ipymime Mo 2-3 MCMONb3YIOTCS TEXHOJIOTUN Pa3BUTHUS
KPUTHYECKOIO MBIIUIEHUS U MpobiaeMHoro oOyudeHus. CTyneHThl IPOBOASIT KPUTHUECKUNM aHAIU3 U
0000111eHNe TTOTYYEHHBIX JaHHBIX, UCTOJb3Ysl W3BECTHBIE UM 3aKOHOMEPHOCTH XUMHUH M XUMHUYECKOM
TEXHOJIOTHH, JIeJatoT BbIBOJIbI 00 3(()EKTUBHOCTH H3y4aeMOro Ipoliecca U pemarT HpoOsieMbl,
CBSI3aHHBIE C IOMCKOM ITyTEH MMOBBIILIEHUS TPOU3BOJUTEIBHOCTH YCTAHOBKH U KaUECTBA IMPOIYKTA.

Hcnonp3yeTcst Takxke TpaJulIMOHHAs TEXHOJOTUs 0Oy4eHHs, 3aKII0YaloIascs B YTEHUU JIEKIUN ¢
npeseHTauMsIMH. [Ipu Tekylem KOHTpoJie 3HAaHMHM HCIIOJIB3YETCS TEXHOJIOTHSI KOMIIBIOTEPHOIO WJIN
0JIaHKOBOT'O TECTUPOBAHMSI.

Jlnsg Tekymero M NpOMEXYTOYHOTO KOHTPOJIS 3HAHWM CTYIEHTOB MCIIONb3YETCS PEHTHUHIOBAs
TEXHOJIOTHSI.

6. YueOHO-MeTOAHYECKOe 0DecTeYeHne CAaMOCTOSITeIbHOM PadoThl 00y4aIOIIUXCS
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CamocrostenbHas pa0oTa CTYIEHTOB peanusyercs: a) B (opMe IOArOTOBKM K 3aluTe
7a00paTOpHBIX padoT MyTeM H3YyYEHHsI COOTBETCTBYIOIIMX PA3/eIOB Kypca, METOJIUYECKUX YKa3aHUH U
aHaJM3a Ha UX OCHOBE DE3YJIbTAaTOB BBIIOJHEHUs PabOThl; 0) MPH M3YUYEHUH TEOPETUUYECKUX pa3/ieioB
Kypca Ui IOATOTOBKHU K C/1aye KOJUIOKBUYMOB U 3K3aMEHa.

CamocTosTenbHYI0 paboTy CTYJEHTOB 00€CIeYMBaIOT METOAMUYECKUE MAaTepUaIbl K JIGKLIHOHHOMY
KypCy ¥ METOJMYECKUE yKa3aHHs K MPAaKTUKyMy, pa3MelIeHHbIe Ha caiite Oubmuorexku MBIY, a Taike
UH(POPMALIMOHHBIM pecypc B KOMIIBIOTEPHOM Kilacce (hakysbTeTa, COJACpXKAllUil Ipe3eHTaluu K
JICKIHSIM, BOTIPOCHI JUISI TIOATOTOBKH K KOJUIOKBUYMaM U K dK3aMeHY, Tpa(uKH JICKIUH, MPaKTUKyMa,
CIIMCOK PEKOMEHJyeMOH JMTEpaTypbl M JOINOJHUTEIBHBIE MaTepUaibl 110 PSAY TEM, COAEp Kallui
ccouikn Ha OBC. Mertoauueckuii mMatepuai Mo OOECIEYEHUI0 CaMOCTOSITEIbHON PadOThl CTYIEHTOB
NpuBOAUTCS B TipuiiokeHuu 1 x PIIL.

7. XapaKkTepUCTHKA OLICHOYHBIX CPeJACTB J/UIA TeKYLIero KOHTPOJIsI YCIeBaeMOCTH H
NMPOMEKYTOYHON aTTeCTAUUHN 00YYAIOLIUXCS N0 TUCHHUIIIMHE

B kauecTBe OIICHOUHBIX CPEACTB JUIsl IPOBEJCHUS TEKYILEro KOHTPOJIS BBICTYIAIOT: KOHTPOJIbHbBIE
TECTUPOBaHUS (KOMIUIEKT TECTOBBIX 3aJJaHMI) U 3aJlaHUs MO MPAKTUYECKUM 3aHATUSAM (J1abopaTOpHBIE
paboThl, MpakTHUYECKUEe pabOThl MO KOMIBIOTEPHOMY MOJEIMPOBAHUIO). {1 MpoBEIEHHUs] UTOTOBOIO
KOHTPOJISI — YCTHBIHM SK3aMeH.

OneHka 3HaHUH CTYJEHTOB OCYILECTBIIAETCS B (popMe pEeHTHHIOBOro KOHTpoussd. MakcuManbHas
oreHKa mo muctuiuimee coctaBisier 100 6amioB. B xoie Tekymiero KOHTPOJSl yCIEBaeMOCTH CTYIEHT
MOXeT HabpaTb MakcuMyM 60 6ayuioB, U3 HUX MAakCUMyM 2 Oaia 3a KaxIylo Ja0bopaTOpHYI paboTy
(Bcero 28 Oama), 3 100 4 Oasia 3a Kak/10€ KOHTPOJIbHOE TecTupoBanue (Bcero 32 6amioB). OreHka 3a
nabopaTtopHyto paboTsl BkiIrodaeT: 0,5 6amuia 3a KaueCcTBO BBIIOJIHEHHUs yuyeOHOro skcnepumenra, 0,5
Oasta 3a kauecTBO oopmiieHus otyeTa U 1 Gam 3a 3auTy paboThl.

Jlonyck K K3aMeHy MOJy4aroT CTYAEHThI, HOJHOCTHIO BBINOJIHUBIINE Ja00paTOPHBIN NMPaAKTUKYM,
C/aBIlIME BCE KOHTPOJIbHBIE U HaOpaBIIne He MeHee 35 pelTuHroBbix OamioB. CTyaeHTHI, HaOpaBIIie He
MeHee 45 6auIoB MMEIOT NpPaBO Ha MOJIydyeHHe MpU30BbIX OamnoB (45-49 + 10 Gamnos, 50-55 +20
6ayoB, 56-60 +30 GaioB).

DK3aMEHAIMOHHBIA OTBET OlLleHHBaeTcsl U3 pacuera B 40 6ayuioB, B COOTBETCTBUU C PEHTHHIOBOM
LIKaJION.
KpuTtepnu oieHKH 0TBeTa HA BONPOCHI IK3aMEHAIMOHHOI0 OMJIeTa
[lokazarenu basl

OtBer 00nagaeT 4eTKOCTbIO U MOJHOTOH. CTYAEHT IeMOHCTpupyeT yBepeHHoe | 35-40
BJIaJICHHE TEPMHUHOJOTMEH M OTBEYaeT Ha BCE JIOTIOJIHUTEIbHBIE BOIPOCHI MO TeMe
o0CyXIeHUsl.

OTBET YaCTUYHO pPACKPBIBAET TMPEUIOKEHHYIO [Uld OOCyXJIeHus Temy. | 26-34
[lpuBoMMBIE B OTBETE NOHATHUS W CXEMBbl HIUTFOCTPHPYIOTCS HIUTIOCTPUPYIOTCS
npuMepamu. CTyJIeHT IEMOHCTPUPYET XOpolliee BiaJleHHe TEPMUHOJIOTHEN U OTBEYaeT
Ha OOJIBIIMHCTBO JOTIOTHUTEIBHBIX BOIIPOCOB IO TEME 00CYKICHHUS.

unu

OTtBer oO0NamaeT YETKOCTHIO W TIOJIHOTOW, HO HE BCE OTHOCAIINECS K TeMe
OOCYX/IEHUSI TIOHATUS W CXEMbl HUIIOCTPUPYIOTCS TNpPUMEpaMM, WM TPUBEICHHBIC
IPUMEPBI COAEPIKAT OMUOKH, WM CTYJE€HT HE MOXKET JeTAIBHO MPOKOMMEHTHPOBATH
NPUBEJICHHbBIE UM IPUMEPBHI.

unu

OtBer oOmamaer monHOTOW. [IpHBOAMMBIE B HEM MOHSTHA W KOHCTPYKIIHA
WITIOCTPUPYIOTC TpuMepaMu. Ho cTyneHT 3aTpyHsercs AaTh NpaBUIIbHBIE OTBETHI Ha
JIOTIOJTHUTEIILHBIE BOIPOCHI 110 TeMe 00CYKICHHSL.
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OTBeT 4YaCTMYHO PACKPBIBACT NPEIIOKEHHYIO I oOcyxkaeHus temy (nmausl | 25-20
BEpHBIC OTBETHI Ha NOJOBUHY IPEUIOKEHHBIX BOIpocoB). He Bce oTHOCSIIMECS K TeMe
OOCYX/IeHUSI TOHATHS W KOHCTPYKLUMH WUIIOCTPHPYIOTCA TIpUMEpaMu MU
NpPUBEICHHbIE IPUMEPBHl  COACPXKAT  OIIMOKHM, WJIM  CTYISHT  3aTpyIHSETCS
IPOKOMMEHTHPOBATh NPUBEACHHBIE UM MpuMepbl. CTYyIEHT IEMOHCTPUpPYET ciiaboe
BJIaZICHUEC TEPMHHOJIOTHEH M OTBEYaeT Ha HEKOTOPBIC JOMOJIHUTEIbHBIE BOIPOCHI IO
TeMe 00CYXKICHUSI.

CTyAeHT NeMOHCTPUPYET OTCYTCTBHE 3HAHUS W MOHMMAHUS MO mpemiokeHHoi | 0-19
JUIs OOCYXJICHUS] TEME M HE OTBEYAET Ha JIOTIOIHUTEIBbHBIE BOIPOCHI.

HroroBas OIleHKa CKJIAAbIBACTCA W3 OAJIOB, MOJYYCHHBIX B XOJA€ TEKYIIErOo KOHTPOJS W Ha
sk3amene. Kputepuu onenku: 50-69 6aioB — «yaoBIETBOPUTENBbHOY, 70 — 84 6amioB - «xopomo», 85
0aJJTOB U BBIIIE — «OTIUIHOY.

8. YueOHO-MeTOAMUYECKOe U HH(POPMALIMOHHOE 00ecneyeHne TUCIHHIIHHbI

OcHoBHasi iuTEpaTypa
1. 3akreiim, A.FO. OOmas xumuyeckass TEXHOJOTHS: BBEICHHE B MOJCIHPOBAHHE XHUMHKO-
TEXHOJIOTHYECKHUX TPOIeccoB : yueOHoe mocobue / A.1O. 3akreiim. - 3-e¢ u3n., mepepad. u jgom. - M. :
Jloroc, 2012. - 304 c. - (HoBas ynuBepcuterckas Oubmuorteka). - ISBN 978-98704-471-1 ; To xe
[Dnexrponnsiii pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=84988
2. IlyraueB, B.M. Xumunueckass TexHonorus : yueOHoe mocobue / B.M. IlyraueB ; MunucrepctBo
oOpazoBanuss u Hayku Poccuiickoit ®enepauun, PenepaibHOE TroOCYAapCTBEHHOE OIOJKETHOE
oOpa3oBaTelnbHOE  YYpEXACHHE BbICIIEro mnpodeccuoHanbHOro oOpa3oBanus  «KemepoBckuit
rocy/1apcTBEHHbIN YHUBepcUTET». - KemepoBo : KemepoBckuil rocynapcTBeHHblit yHUBepcutet, 2014. -
108 c. : un. - bubmmorp. B kH. - ISBN 978-5-8353-1682-3 ; To e [DnexTpoHHBIH pecypc].
//biblioclub.ru/index.php?page=book&id=278505.

3. JleontheBa, A.M. OO6mas xumuueckas texHonorus / A.W. JleontheBa, K.B. bpsukun ;
MunuctepctBo oOpazoBanusi U Hayku Poccuiickoir ®enepannu, denepanbHOoe ToCyIapCTBEHHOE
OromxeTHOEe 00pa3oBaTeNIbHOE YUpEXKIEHUE BBICHIETO MpodeccHoHanbHOro oopasoBanus «TamMO0BCKui
rOCy/IapCTBEHHBI TeXHUYECKHI yHHBepcuTeT». - TamboB : M3marensctBo @I'BOY BIIO «TI'TVY»,
2012. - Y. 1. - 108 c. : wum, Tabm., cxem. - bubmuorp. B kH.. ; To xe [DIEeKTpOHHBIH
pecypc]. //biblioclub.ru/index.php?page=book&id=277815.

4. bpsukuH, K.B. O6mas xumuueckas texHomorus : B 2-x 4. / K.B. bpsukun, A.U. JleonTneBa,
B.C. OpexoB ; MunucrepctBo oOpa3oBanusi u Hayku Poccuiickoit ®enepauun, PenepanbHoe
rOCy/IapCTBEHHOE OIO/PKETHOE 00pa3oBaTelbHOE YUPEKICHHE BBICHIETO MPOPECCHOHATBHOTO
obpazoBanusi «TaMOOBCKUI TOCYIapCTBEHHBIM TEXHUYECKUN YHUBEPCUTET». - TaMOoB : M3marenbcTBO
OI'bOY BIIO «TTTVY», 2012. - Y. 2. - 172 c. : un., tabn., cxeM. - bubmuorp. B kH.. ; To xe
[DnexTponnsrii pecypc]. //biblioclub.ru/index.php?page=book&id=277912

5. Mertoauueckre MaTepuanbl K JEKIHSIM M0 XUMHUYeCKoW TexHomoruu. [Ipouecchl W ammaparsl
xuMudyeckor TexHosoruu, 9acth 1 / Coct. Kamuauna H. B. - U3a-Bo "UBan. roc. yH-1", MIBaHOBO -
2012. - 55 c._http://lib.ivanovo.ac.ru/elib/dl/biology/metod/kalinina 2012 2.htm

6. MonenupoBaHue W aHAIA3 IMPOIIECCOB XMMHUIECKOM TEXHOJIOTHH : MMPAaKTUKyM : / BaH. TOC. YH-T ;
coct. H. B. Kanununa, M. C. ®enopos .— MBanoso : MB['Y, 2015. Y. 1: baiiancoBbie COOTHOIIEHUS B
XUMHYECKOH TexHojoruu. [ uapasmmyeckne npomeccsl .— 2015 .— 50 c.
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew/91-biologiya-i-khimiya/uchebno-
metodicheskie-izdaniya

7. MopenupoBaHue W aHAIIN3 TIPOIIECCOB XUMHUECKOW TEXHOJIOTHH : IPAaKTUKYM : [B 2 4.] / UBaH. roc.
yH-T ; cocT. H. B. Kanununa, M. C. ®enopos .— MBanoso : UBI'Y, 2015.4. 2: TerioBsle u
MaccOOOMEHHEBIE Mporiecchl. XuMudeckoe B3aumoericTeue .— 2015 .— 36 ¢.



http://biblioclub.ru/index.php?page=book_red&id=84988
http://biblioclub.ru/index.php?page=book_red&id=278505
http://biblioclub.ru/index.php?page=book_red&id=277815
http://biblioclub.ru/index.php?page=book_red&id=277912
ftp://lib.ivanovo.ac.ru/lib/metod/biology/kalinina_met_2012.pdf
ftp://lib.ivanovo.ac.ru/lib/metod/biology/kalinina_met_2012.pdf
ftp://lib.ivanovo.ac.ru/lib/metod/biology/kalinina_met_2012.pdf
../../КНВ/Программы%20ФГОС-3/Моделирование%20и%20анализ%20процессов%20химической%20технологии%20:%20практикум%20:%20%20/%20Иван.%20гос.%20ун-т%20;%20сост.%20Н.%20В.%20Калинина,%20М.%20С.%20Федоров%20.—%20Иваново%20:%20ИвГУ,%202015.%20Ч.%201:%20Балансовые%20соотношения%20в%20химической%20технологии.%20Гидравлические%20процессы%20.—%202015%20.—%2050%20с.
../../КНВ/Программы%20ФГОС-3/Моделирование%20и%20анализ%20процессов%20химической%20технологии%20:%20практикум%20:%20%20/%20Иван.%20гос.%20ун-т%20;%20сост.%20Н.%20В.%20Калинина,%20М.%20С.%20Федоров%20.—%20Иваново%20:%20ИвГУ,%202015.%20Ч.%201:%20Балансовые%20соотношения%20в%20химической%20технологии.%20Гидравлические%20процессы%20.—%202015%20.—%2050%20с.
../../КНВ/Программы%20ФГОС-3/Моделирование%20и%20анализ%20процессов%20химической%20технологии%20:%20практикум%20:%20%20/%20Иван.%20гос.%20ун-т%20;%20сост.%20Н.%20В.%20Калинина,%20М.%20С.%20Федоров%20.—%20Иваново%20:%20ИвГУ,%202015.%20Ч.%201:%20Балансовые%20соотношения%20в%20химической%20технологии.%20Гидравлические%20процессы%20.—%202015%20.—%2050%20с.
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew/91-biologiya-i-khimiya/uchebno-metodicheskie-izdaniya
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew/91-biologiya-i-khimiya/uchebno-metodicheskie-izdaniya
http://lib.ivanovo.ac.ru/elib/dl/biology/metod/fedorov_2014_2.htm
http://lib.ivanovo.ac.ru/elib/dl/biology/metod/fedorov_2014_2.htm
http://lib.ivanovo.ac.ru/elib/dl/biology/metod/fedorov_2014_2.htm

OcHoBHas npodeccuoHanbHas 00pazoBaresibHas MporpaMMma
04.05.01 dynpameHnTanbHas v MPUKIAAHAS XUMHUS
(OyHnnameHTambHAS U IPUKIIATHAS XHUMUS)

http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew/91-biologiya-i-khimiya/uchebno-
metodicheskie-izdaniya
8. TexHosOTHs BaKHEHIINX XUMUYECKUX TPOU3BOJICTB : METOJUUECKHE MAaTEPHAIIbl K JIEKLIHUAM IO
XUMHUYecKoH TexHonoruu / MiBau. roc. yH-T ; coct. H. B. Kanununa .— MBanoso : BI'Y, 2014.4. 2 .—
2014 — 44 ¢ : un . http://lib.ivanovo.ac.ru/elib/dl/biology/metod/kalinina_2014 2.htm
9. Xumueckasi TEXHOJIOTHS : METOJMYECKHE YKa3aHus K 1abopaTopHbIM paboram / iBaH. roc. yH-T ;
coct. H. B. Kanuauna .— MBanoso : UBI'Y, 2014 — 53 c.
http://lib.ivanovo.ac.ru/elib/dl/biology/metod/kalinina_2014_1.htm

JlonoJIHUTeIbHAS JTUTepaTypa
1. ®posos, B.®. Metoas! pacuéra nIpoLEcCOB U allapaToB XUMHUYECKOW TEXHOJIOTUU: (IpUMEpPHI U
3amaun) : yueoHoe nocoodue / B.®. ®ponos, [1.I'. Pomankos, O.M. ®nuctok. - CII6. : Xumuznart, 2010. -
544 ¢ - ISBN  978-5-93808-182-6 ; To ke  [DnekrpoHHsli  pecypc]. -
URL: //biblioclub.ru/index.php?page=book&id=98345
2. ®posos, B.®. Jleknuu no kypcy "lIpouecchl u annaparsl XUMUYECKON TeXHOJIOruu" : yueOHOe
nocobue / B.®. ®ponos. - CII6. : Xumuzmar, 2008. - 608 c. - ISBN 978-5-93808-158-1 ; To xe
[DnexTponnsrii pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=98347
3. ®mmmonoBa, O.H. TexHojornueckue pacyeTsl MPOU3BOJICTBEHHBIX MPOIECCOB: yueOHOe mocobdue /
O.H. ®unumonosa, M.B. Entotuna. - Boponex : BopoHekckuil rocyJapCTBEHHbBIN YHUBEPCHUTET
WHXXEeHEepHBIX TexHonoruid, 2012. - 116 c. - ISBN 978-5-89448-956-8 ; To xe [ DnekTpoHHBIH pecypc]. -
URL.: //biblioclub.ru/index.php?page=book&id=142063

Pecypchbl nHGOpMAIIOHHO-TEIICKOMMYHUKAIIMOHHOW ceTH «HTepHEeT»:

Cucrema »5IEKTPOHHOM MOJAEPKKH oOpa3oBareiabHOro rmpouecca «Moil yHUBEpCHTET»
https://uni.ivanovo.ac.ru

[Tpodeccuonanpubie 6a3bl TaHHBIX U HHPOPMAIIHOHHO-CIIPABOYHBIE CUCTEMBI:

OBbC «YHuBepcuTerckas OubdaroTeka onaitay Www.biblioclub.ru

DnekrponHas oubauorexa MBI'Y _http://lib.ivanovo.ac.ru

Dnextponnsiii kartanor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[TporpammHoe oOecredyenue: omepanuoHHas cucrema Microsoft Windows, makeT oduCHBIX
nporpamm  Microsoft Office wu(wmm) LibreOffice, wuntepuer-O6payzep Internet Explorer, Moii
yHHBEpcUTeT, maker mporpaMmMm MathCad (/lemo-Bepcusi), TectoBast o6oiouka «Jx3ameHarop 5.0»
(demo-Bepcusi).

9. MaTepHaJ’leO'TeXHH‘leCKOB odecneyeHue AUCHUIIJIMHBI

Y4eOHble ayIUTOPUH:

- JUI TIPOBEJICHUS 3aHATUH JIGKLMOHHOTO THUIIA C KOMILJIEKTOM CHELHaIU3UPOBAHHONW yueOHOM
MeOenn W TEXHUYECKHMH CpEICTBAMH OOYYEHHUs, CIYXAIUMH JUIsI TPENOCTaBICHUS Y4eOHOM
uHpopManuu O0JIBIION ayIUTOPHH;

- 7S TIPOBEACHUS 3aHATUH CEMHHAPCKOTO THIIA, KOHCYJNBTAI[MH, TEKYIIEro KOHTPOISI H
POMEKYTOUYHOU aTTECTAlMM ¢ KOMIUIEKTOM CHEIMAIM3UPOBAHHON yueOHON MeOenu U TeXHUUYECKUMHU
cpencTBaMu OO0y4YeHUS;

- 7 TpPOBEACHUS 3aHATUH CEMHHAPCKOTO THIA, KOHCYJIbTAIMH, TEKYIIEro KOHTpPOJs H
MIPOMEKYTOYHOW aTTECTAIIMH C KOMIUIEKTOM CIEIHATH3UPOBAHHON y4eOHON MeOenn U TeXHUIECKUMHU
CpeACcTBaMu O0yYeHHS.

JlabGopaTtopusi, ocHaleHHas: 1a00paTOPHBIM 000PYI0BAHUEM, KOMIUIEKTOM CIICIIHATM3UPOBAHHON
yueOHOI MeOenu 1 TEXHUYECKUMU CPEICTBAMH 00ydeHUsl.

[TomenieHne ansi CaMOCTOATENBHON pabOTHI, OCHAIIEHHOE KOMIUIEKTOM CIIEIHAIN3HPOBAHHON
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y4eOHON MeOenH, KOMIBIOTEPHOH TEXHHUKOW C BO3MOXHOCTBIO MOAKIIOUEHHS K cetH «VHTepHEeT» M
obecnieuenuneM gocryna B DUOC.

JleMoHCTpannoHHOE 000pYyAOBaHHWE W y4eOHO-HATJISAHBIE MOCOOMS Ml 3aHATHH JICKIMOHHOTO
THIa, 00ECIIEYNBAIOIINE TEMATUYECKUE WITFOCTPALIUH:
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ABTOp pa0oyeil mnporpaMMbl JUCHUIUVIMHBI. JOIEHT Kadeapbl (yHIaMEHTAIbHOH W
MPUKIIATHON XUMHUHU, KaHIUaT Xxumudeckux Hayk denopos M.C.

[Iporpamma paccMoTpeHa W yTBEpXkJA€Ha Ha 3acedaHuu Kadelapbl (QyHIaMEHTaIbHOH U
npukinagHoi xumun 31 asrycra 2021 r., npotokosn Ne 1.

[Tporpamma oGHOBIICHA

MIPOTOKOJ 3acenanus kageapsl Ne 0T « » 20 T
CornacoBaHo:
PykoBoautens OII T.II. KycroBa

(mozrucs)

[Tporpamma oGHOBIICHA

MIPOTOKOI 3aceanus kadeapnl Ne OT « » 20 T
CornacoBaHo:
PyxoBonurens Ol T.II. KyctoBa

(moamuch)

[Tporpamma oGHOBIICHA

MIPOTOKOJ 3aceanus kadeapnl Ne OT « » 20 T
CornacoBaHo:
PyxoBonurens Ol T.II. KycToBa

(mozrucs)



