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1. Ilesiu OCBOEHUSA TMCHUNIUHBI
Lensro JUCITUIUIMHBI SIBJISICTCS MMOATOTOBKA BBIITYCKHUKAa-XMMHKA, BJIAJICIONICTO
TEOPETUUYECKUMHU OCHOBAMHU XMMHUKO-TEXHOJOTUYECKHUX MTPOILIECCOB, UMEIOIIETO 00I11ee MPEJACTABICHHUE O
CTPYKTYpPE XUMHKO-TEXHOJIOTHYECKUX CHUCTEM, 3HAIOUIEr0 THUIOBBIE IMPOIECCHl XUMHUYECKOH
TEXHOJIOTHH, MOHUMAIOIIETO B3aUMOAEHCTBUE XMMUYECKOTO MPOU3BOJCTBA M OKPYXKAIOLIEH Cpeabl U
YMEIOIIEro MPUMEHATh TOJIYYEHHbIE 3HAHMSI M YMEHUS B HAy4YHO-HCCIEIOBATEIIbCKOW, HAy4HO-
MPOU3BOACTBEHHOM M MEAATOTUMYECKOU €SI TENbHOCTH.

2. MecTo AMCUUILIUHBI B cTpYKType OIT

JucuunimHa OTHOCUTCS K 00s13aTENIbHOM YacTu 00pa30BaTeIbHOM MPOrPaMMBI.

CryneHT, NpUCTYNAKOUUN K U3yYEHUIO JUCUUIUIMHBI, JOJKEH 00JaAaTh 3HAHUSMHU, YMEHUSIMU,
HABbIKAMU, MOJIYYCHHBIMH paHee B XOJ€ M3y4YeHUs AUCHUILINH: «DPu3uka», «Maremaruka», «Oomas u
HEOpraHWYeCcKash XUMHD», «AHaTUTHUECKas Xumus», «Dusmueckas xumms» «MuHbopmaTnka u
WH(GOPMAILIMOHHBIE TEXHOJOTHMM B XuUMHM», «Pacuetsl B Xumum», «TeXHOTCHHBIE CHCTEMBI U
JKOJIOTUYECKHUM PUCKY.

Jl1s ocBOGHUS JTaHHOW JUCHMILTUHBI 00y4atoIUiCs JOKEH:

3HaTh:

0a30BbIe MpPEJCTaBICHHUS M 3aKOHBI OOIIEH M HEOPraHWYeCKOW XUMHUH, AHATUTHYECKOW U
(bu3HYEeCKON XUMUU;

3aKOHOMEPHOCTH XMMHYECKOT0 paBHOBECHS,

3aKOHBI XUMUYECKOH 1 (P PY3MOHHON KHHETHKH.

Ymers:

IIPOBOAMTH J1a0OPATOPHBIN CHHTE3 XMMUUECKUX IPOAYKTOB,;

BBITOJIHATh KOJIMYECTBEHHBIN aHANIN3 XMMUYECKHUX BEILECTB;

paboTaTh ¢ KOMIBIOTEPHBIMU MPOTrpaMMaMU JUIsl MAaTEMATUYECKOTO MOJIEIMPOBAaHUS (HampUMep,
Mathcad).

HNmerts:

NPAaKTUYECKUH OTIBIT BHIMOJIHEHHS T1a00paTOPHOI0 XUMHUECKOTO SIKCIIEPUMEHTA;

HaBBIKU pabOThI C MPOrpaMMaMH I MaTEMaTHYECKOI0 MOJIETMPOBAHUS.

VYcnemHoe 0cBOeHHME NAaHHOM AMCLUMIUIMHBI OyJeT cIocoOCTBOBaTh T'OTOBHOCTH CTYAEHTOB K
OCBOCHHIO JHUCIUIUIMH: «BBICOKOMOIIEKYIApHBIE coeAnHEHUsN», «OCHOBBI OMOTEXHONIOTUIY», «OCHOBBI
MEIUIUHCKONW U (apMalleBTUYECKOH XUMHUU», «AKTyaJbHbIE 33/1a4l COBPEMEHHON XMMHUHU» a TaKXke
yueOHOM 03HAKOMUTENIbHON XUMHUKO-TEXHOJIOTUYECKON MPAKTUKH.

3. Illianupyemble pe3yJbTaThl 00yYeHHs M0 THCHHUIIJIHHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPBIX CIIOCOOCTBYET AUCHUIIINHA

[Tpu ocBOEHMHU AUCHUILIMHBI OPMUPYIOTCS CIEAYIOLUE KOMIIETEHIIMU B cooTBeTcTBUU ¢ PI'OC
BO 1o naHHOMY HanpaBJIEHUIO TOATOTOBKHU:

a) obmenpodeccrnonansubie (OIIK):

OIIK-3 crnocobeH NpUMEHSTh PacYeTHO-TEOPETUYECKHE METO/IbI Ul U3yYEHHs CBOMCTB BEILIECTB
U TPOLECCOB C UX y4YacTHEM, MCIOJIb3ys COBPEMEHHOE MPOrpaMMHOE oOecrieueHue U 0a3bl JaHHBIX
po¢eCCHOHATBLHOTO HA3HAYCHHUS;

OIIK-4 cnocobeH muaHupoBaTh pabOThl XWMHUYECKOW HampaBIE€HHOCTH, 00pabaTbiBaTh U
UHTEPIIPETUPOBATh IOJIYYEHHBIE PE3YJAbTaThl C HCIIOJIB30BAHMEM TEOPETHMUECKUX 3HAHUM U
MPAKTUYECKUX HaBBIKOB PEIICHUS MaTEMaTHUECKUX U PU3NUYECKHUX 33]a4;

0) mpodeccuonansusie (I1K):
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[1K-1 Cnocoben mnanupoBaTh pabOTy M BBIOMpATh aJCKBaTHBIE METOABI PEIHICHUS HAyYHO-
HCCJIEIOBATENLCKUX 337a4 B BBIOPAHHOI 00JIACTH XMMHUU, XUMHUYECKONW TEXHOJIOTUU WM CMEXKHBIX C
XUMHUEH HAayKax;

I1K-3 Cnocoben Ha ocHOBe kpuTHYeckoro ananuza pesyiabraToB HUP m HHUOKP ouenuBaTh
NEPCHEKTHBBl UX MPAKTUYECKOTO MPUMEHEHHs M MPOJOJKEHUsT paboT B BHIOpaHHOH 007acTH XMMUH,
XUMHUYECKON TEXHOJIOTHU WM CMEXHBIX C XUMHUEH HayKaxX.

3.2. llepeyeHb NJIAHHPYEMBIX Pe3yJbTATOB O0y4YeHUS] MO JAMCUUILUIMHE, COOTHECEHHBIX C
HHIMKATOPAMH JOCTHKEHHS (POPMHUPYEMBIX KOMIIETEHIH I
B pesynbrare 0cBOCHUS IUCHUILTUHBI 00YYaIOLIHIACS JOIKEH:
3HaTh:
® MECTO XMMMYECKOH TEXHOJIOTMU B HAYKE U IMPOU3BOJCTBE, CYLUIHOCTh U 3HAUUMOCTb HPOQECCHU
XMMHKA, NePCIeKTUBBI pa3BuTus X T, OCHOBHBIC IpoOiieMbl Xxumudeckux mpou3ozacts (ITK-1);
® OCHOBHBbIE TOHSATHS CHUCTEMHOIO aHAJIW3a, MPUHIMIBI (PU3HMUECKOT0O U  MaTeMaTHYeCKOro
MOJIEJIMPOBAHUs, NOAXO0Abl K PEIIECHUIO 33/1a4 CUHTE3a U ONTUMHU3ALUU XUMHUKO-TEXHOJIOTHYECKOU
cucremsl (OI1K-4);
e [oKa3aTeau PQPEKTUBHOCTH XUMHUYECKOTO MPOU3BOJCTBA, OCHOBHBIE ITyTH IOBBILICHUS CTEHEHU
UCIIOIB30BaHus ChIpbs, MarepuanoB u sueprun (ITK-1, TIK-3);
® 3aKOHBl COXpPAHEHMS BEUIECTBA M HHEPrUM, PaBHOBECUS U IepeHoca cyOcTaHLUM B Mpoleccax
xumuuecko rexnonoruu (OITK-4);
® OCHOBHBIE MOHATHUA M 3aKOHOMEPHOCTH THUAPABIUYECKHX, TEINIOOOMEHHBIX, MacCOOOMEHHBIX
npoieccoB, ux ammapataoe opopmiienue (OITK-4);
® OCHOBHBIE THUIBl XUMHUYECKHX PEAKTOPOB, IPUMEHEHUE 3aKOHOMEPHOCTEH XUMHUYECKOW U
1 y3MOHHOM KHHETHKH [UTsl MaTeMaTHUeCKOro MoienupoBanus peakropos (OITK-4, ITK-1);
® OCHOBHBIC IPHUHIIHIIBI YITPABICHUS XUMUKO-TEXHOJIOTH4YecKUM mpoiieccoM (OITK-4);
e B3auMOCBS3b A(P(EKTUBHOCTH XUMHUYECKOIO IPOU3BOJCTBA C SKOJIOTMUECKONW O€30MacCHOCTbIO;
NPUHIUITBI CO3/[aHUsT O€30TXOAHBIX M MATOOTXOAHBIX TexHomorui (ITK-1);
® TEOPETUYECKHE OCHOBBI U OCHOBBI TEXHOJIOTMH MPOU3BOACTBA BAXHEUIINX XMMHUYECKHUX IPOTYKTOB

(TIK-1).
YMmerThb:
° OPOBOAWTH B Ja0OPAaTOPHBIX YCIOBUSAX HA MOJENBHBIX YCTAaHOBKaX XUMHYECKHE U
HIIEKTPOXMUMHUIECKHUE MPOIIECCHI U aHAIU3UPOBATh pe3yabTathl onbiToB (OITK-4, TTK-1);
[ ] HpOBOI[I/ITB KOHI/I‘IGCTBCHHBIﬁ aHaJIn3 CI;IprI 158 HpO}IYKTOB, COCTaBJIATH MaTepI/IaHI)HI)IG u

JHEpreTndeckue OallaHChl M3y4aeMOro TIIpolecca M ONPeNeisTb OCHOBHBIE TEXHOJOTHYECKHE
nokaszarenu s¢pdexrupnoctu (I1IK-1, TTK-3);

o COCTaBJSITh W aHAJIM3UPOBATH 3JEMEHTApHbIE MAaTEMaTHYECKHE MOJIENH THUIOBBIX XHUMHKO-
TEXHOJOTUYECKUX mporueccoB cpeacreamu Mathcad (OITK-1);

o INPUMEHSTh Ha MPAKTUKE 3HAHHE TEOPETUYECKMX OCHOB XMMHMUYECKUX U (PU3MUECKHUX MPOIIECCOB
TSl aHAJIM3a JTAaHHBIX J1Ta0opaTopHOro U pacueTHoro skcrnepumenta (OITK-4);

o CONOCTABIATH APPEKTUBHOCTD ANIbTEPHATHUBHBIX BapuaHTOB nposeaenust X TI1 (ITK-3);

HNmersp:

o HaBBIKA NPUMEHEHHSI KOMITBIOTEPHOW TEXHHWKH JUTS TIPOBECHHS TEXHOJOTHYECKUX PACUYETOB H
oopmiteHHs 0TYETOB TIO BBITIOTHEHHBIM padoTam (OITK-1);

o HaBBIKM CaMOCTOSITEIbHON paboThl HA JTAOOPAaTOPHBIX MOJENBHBIX YCTAHOBKAX, CIIOCOOHOCTBIO

Ha Hay4YyHOHl OCHOBE OpraHM30BaTh CBOW TpPYyH, CaMOCTOSATEIBHO OIEHHTH PE3YNbTaThl CBOEH
nestensHocTH (TTK-1);
o HaBBIKM OOCYXJIEHHS Pe3yJbTaTOB Ja0OPAaTOPHOTO U PACUETHOTO IKCIIEPHMEHTa Ha OCHOBAHUH
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TEOPETUYECKIX 3aKOHOMEPHOCTEH XMMHUYECKOW TEXHOJOTHH, aHaIn3a BO3HUKAIOIIUX IMPOOJIeM H
nowrcka nyrei ux pemenns (ITK-1, TIK-3).

4. O0beM U coiepKaHue TN CHUTITIHHBI
O6beM TucHUIIIMHBI cocTaBiseT 5 3aueTHbix enunull (180 akagemMuyeckux 4acos).

4.1. Conep:xkaHue AUCHUIUVIMHBI 10 pa3genam (TeMaMm), COOTHECEHHOe C BHJIAMH U
TPYI0EMKOCTHI0 3aHATHH JIEKIIMOHHO-CEMHHAPCKOI0 THIIA

OO0BbeM MHOW KOHTAKTHOH pabOThl M CAMOCTOSATENILHON Pa0bOThl 00YJAOIIEroCs MO TUCHUILTHHE
yKa3aH B y4eOHOM IJIaHEe 00pa30BaTEIbHON POTPaMMBI.

Ne Bunsl 3amATHH, HX @OpMBI TEKYILETO
/1 Paznens! (Tembl) = 00BEM (B ak.uacax, Mo KOHTPOJISL yCIIEBAEMOCTH (110
TIACIATUTAHBI 3 OYHOI (hopMe 00yUeHNsT) OYHOM (opMe 00yUeHHS)
=
8 3ansTHs 3ansaTus @ .
JNEKLHOH- cemuHap- OPMBI IPOMEKYTOUHON
HOI'O THIIA CKOTI'0 THUIIA arrecranmuu
1. BBoaHbIA. Beenenue B 6 2 BxogHag muarHocTHKa: TECT C
poOIeMaTUKy TUCLUIUTUHBI, MOCTIEIYIOLMM O0CYKICHUEM
npeacTaBieHue paboueii pe3yIbTATOB.
MPOTPaMMBI, OCMBICJICHHUE
TpeOoBaHMIA K OpraHM3alNN
mporiecca o0OyueHwus,
CaMOCTOSITeIbHON paboTel U opm
aTTeCcTaluu
2. |Pazgen 1. OOwmwme  Bompocs 6 10 18 nabop. | KonTponbHble paboThI
XUMHUYECKOUN TEXHOIOTHU sansatue | Otyersl 10 J1ab.pad.
3. | Pazmen 2. TeopeTHueckue OCHOBEI 6 10 18 nabop. | KoHTposbHbIE paboThI
XMMUYECKOH TEXHOJIOIHU 3aHsaTie | OrtueTsl no y1ab.pad.
4. | Pazgen 3. TexHONMOTHS XMMHUYECKUX 6 14 18 nabop. | KoHtponbHbIE pabOTHI
MTPOU3BO/ICTB 3aHsTie | OrtdeTsl no 51ab.pad.
6. SaxmrounTenbHed. [lonBeneHue wu 6 2 MpaxT.
aHaIM3 MPOMEXKYTOUYHBIX 3aHsATHE
pe3yAbTaTOB OCBOCHUS! IMCIHILIMHBI
Htoro 3a cemectp: 34 56 OK3aMeH

4.2. Pa3BepHyTO€ ONMCAHHE COAEPKAHUSA AUCHMILUIUHBI N0 pa3ienaM (TeMam)

Pa3nes 1. O0mue BONpochl XUMHUYECKOH TEXHOJIOTHH

XuMHYecKasi TeXHOJIOTMA M MOJAeJHMpPOBaHHEe — TeopeTHyeckass 0aza XMMHYeCKOM
NPOMBINLICHHOCTH

XuMudeckass TEXHOJOTHS — Hayka M crhoco0 mpousBojacTBa. [Ipeamer u 3agaum XUMHUUYECKOU
TEXHOJIOTUH. MacmTaObl MCIONB30BaHMUs U 3HaYEHHE XMMUYECKHMX IPOIIECCOB B Pa3iMYHBIX chepax
MIPOM3BOJICTBA. YPOBEHb NOTPEOJIEHUS MAaTepHAbHBIX, SHEPreTUYECKHMX M TPYAOBBIX PECYpPCOB.
HeoGxoaumocTh co3mganusi HOBBIX 3()(EKTUBHBIX, O€30MACHBIX, PKOJOTMYECKH YHUCTBIX PEecypco- U
sHeprocOeperaronx MPOU3BOACTB. XUMHUUECKasi TEXHOJIOTHS U MOJEIMPOBaHNE — TeopeTuyeckas 0asza
pa3pabOTKN HOBBIX MPOIIECCOB.

XuMHYeCKoe NPOU3BOICTBO KAK CJIOKHASL CHCTEMA

OcHOBHBIE IOHATHSA U IPUHLIMIIBI CHCTEMHOTI'O aHAJIN3a. JTabl CO3AaHMSI XUMUKO-TEXHOJIOTUYECKOU
cuctemsl (XTC). CrpykrypHas uepapxust XTC u (puznko-xMMHUUECKON CHUCTEMBbI B peakTope. Mozaenu
XTC. IlpencraBnenue o pU3MUECKOM U MAaTEMaTUYECKOM MOAEITUPOBAHUH.
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(P peKTHBHOCTH UCNOJIH30BAHNS CHIPbS, JHEPTUH U MATEPHAJIOB B XMMUKO-TEXHOJIOTHYeCKOM
npouecce (XTII).

CBIpbeBBIe HpO6HeMBI XUMHUYECKOM  TEXHOJOTHH: MacIITa0bI MMPOU3BOACTBA XUMHYCCKUX
IPOAYKTOB, NOTPEOJIEHUS ChIpbS W IPOM3BOJACTBA OTXOAOB. [IpOrHO3HBIE HaHHBIE O CHIPHEBOM
o0ecrieyeHnH Ba)KHEHIINX MPOU3BOACTB. [lepepaboTka BTOPUYHBIX MaTepHATbHBIX PECYPCOB.

OHepreTuka U XUMHUYECKasi TEXHOJIOTUs. WuTerpanbHble  ypaBHEHHMS  MaTe€pUaJIbHOIO U
sneprerudeckoro 6anancoB XTC. [Tokazatenu 3¢h(heKTHBHOCTH HCIIOIB30BAHUS CHIPhSI U YHEPTUU.

OcHOBHBIE ~ HampaBi€HUs  MOBBILIEHUS  3((GEKTUBHOCTH  HCIOJIB30BAaHUS  CHIPbEBBIX U
HHEPTreTUYECKUX pecypcoB. KoMIiekcHOE UCTIONb30BaHUE CHIPhS. DHEPTOTEXHOIOTUYECKHE CXEMBI.

XuMHuecKass TEXHOJOorus M MarepuanoBeaeHue. Kiaccudukanus maTepualioB IO COCTaBy,
CBOMCTBaM H q)YHKHI/IOHaJH)HOMy Ha3Ha4YCHUIO. MaTCpI/IaJ'II)I KaK IMPOAYKTHI XUMHUYECKOHN TEXHOJIOTHH.

OyHKIMOHANbHbIE MaTepHaibl U KOHCTpyKUMOHHble Marepuansl B XTII. 3amura meramioB u
CIINIaBOB OT KOPPO3HH. 3HayeHne HOBBIX MaTCpHraJioB JIA I/IHTCHCI/I(bI/IKaIII/II/I IMPONU3BOACTBCHHBIX
IPOLIECCOB.

Paznen 2. TeopeTudyeckue OCHOBbI XUMHMYECKOM TEXHOJIOTHHU

Makpockonuueckass Teopusi (U3MKO-XMMHYECKHX SIBJIEHHII — HayyHasi 0a3a XHUMHMYECKOl
TeXHOJIOTUH.

Knaccudukanus mnporeccoB, mnporekaronmx B XTC W 3aKOHOMEPHOCTEH WX MPOTCKAHMS.
3aKOHOMEPHOCTH MEPEHOCA BEIIECTBA, SHEPTUHU U UMITYJIbCA.

DJieMeHThI MEXaHUKHU I'a30B M KUJIKOCTEM.

OcHOBHbIE MOHATHS TUAPABIUKU. YpaBHeHHe bepHymin. Pacxon u cpenHsis CKOPOCTb XKUIKOCTH.
VYerpoiictBa 1 uMX u3MepeHUsA.PexMMbl IBUKEHUS PEATbHOM JKHUIKOCTU. JIaMHHApHBIA pEXUM.
Mexanu3m BS3Koro TpeHus. TypOyleHTHBIM TOTOK. 3HaueHHE 3aKOHOMEPHOCTEH TUAPABIUKU IS
XUMHYECKOW TEXHOJIOTHH.

Anmapatel JUisi TIEPEMEIICHHUS] JKUIKOCTEH, CXaTUs M PA3peKEeHHs Ta30B, OCAXKICHUS U
(GUIBTPOBAHUS: HACOCHI, KOMIIPECCOPHI, TEPEMEIIUBAIONINE YCTPONCTBA, GUITBTPHI, IEHTPUPYTH.

TenoBble NPoOLECCHl B XUMHUYECKONH TEXHOJIOTUH.

CrnocoObl pacrpocTpaHeHHs! TeIUla: TEIUIONPOBOJHOCTb, KOHBEKLMS, H3IydeHHe. TemnooTaada u
terutonepenaya. [IpoMeinieHHbIe ClTOCOOBI HATPEBAHUS U OXJIAKICHUS.

Marematuueckoe MOJETUpPOBaHUE TMPOIECCOB TermoooMeHa. Koadduuments TemmonepeHoca.
[IpencraBnenne 0 CI0KEHUM TEPMUUYECKUX COMPOTHBICHUN U JMMHUTHPYIOLIEM conpoTuBiIeHUu.Ilytn
MHTEHCU(PHUKAIIUU TETNIOOOMEHHBIX ITPOLIECCOB.

MaccooOMeHHBbIe Polecchl B XMMHYECKON TeXHOJIO0THH.

OcHOBHBIE TIPUHIUIIBI TIpoiieccoB maccooOmena B cucrtemax [-XK., TI-K, XK-)K, I'-T u XK-T.
OO6nacTu npuMeHEeHUs Pa3IUnYHBIX METOI0B Pa3AeIeHUS OJHOPOIHBIX CMECEH.

PaBHOBecue B MmaccooOMeHHBIX Mpoleccax. Koncranra paBHoBecus, paboyas v paBHOBECHAs JTUHHH,
nBukymas cuna. Kunerwka mnpoieccoB maccooOMeHa. OCHOBHOE ypaBHEHHE Maccolepeadm.
conporuBnenuid. Ilytn wuHTeHCHMpUKau MaccooOMeHa. AmmapaTypHoe O(OpPMIICHHE IMPOIIECCOB
abcopOuuu u 1ecopOIu.

Teopernueckre OCHOBBI U ammaparypHoe o¢opMJeHHE AUCTWUIALMA U  peKTU(UKAIHH.
MopnenupoBanue CTallMOHAPHOTO Tpoiiecca pekThudukanuu. OCHOBHBIE MPUHIUIBI MEeMOPaHHOTO
pasnenenus cmeceir. O60pynoBaHNE MEMOPAHHBIX TIPOIIECCOB.

XHMHYECKHE PeaKTOopbI.

[IpoGiema MacmTabHOrO nepexoia B XUMHUYECKOW TEXHOJOTHHU IMPH peaju3aluu J1abopaTOpHBIX
HCCJIEIOBAHUI B MPOMBINUIEHHOCTH. OCHOBHBIE THUIIBI PEAKTOPOB U MPUMEPHI MX HUCIOJIb30BAHUS.
Kunernueckass wmoxmens peaknuu. HaOmromaemass ckopocTh B romMoreHHOW cpeme. Kunernka
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rereporenHoil peakuuu. OOmacte mnpoTekaHus, Mojaenu mporecca. CTaguum  reTepOreHHOTo
B3aUMOJICUCTBUS. AJJIMTUBHOCTh CONPOTUBJIEHUN. JIuMuTHpyromas cragus.
['ereporeHHo-kartanuTHyeckas peakius. IGHEeKTUBHOCTh UCTIOIL30BAHUS BHYTPEHHEH MTOBEPXHOCTH
Karanu3zaTopa. MoenupoBaHre XUMHUUECKUX PEaKTOPOB.
XUMHUKO-TEXHOJIOTHYECKUH TPOIECC KaK OOBEKT YIPABIICHUS.

Pa3nes 3. TexHoJI0rusl XUMHYECKHX NIPOM3BO/ICTB

Texnosorus azora. IIpoGnema ¢ukcanuu arMochepHOro a3ora W €€ 3HAYCHHE B MPOU3BOJCTBE
ynobpenuii. CTpyKkTypa COBpEMEHHOTO TIPOM3BOICTBA aMMHAKa: OCHOBHEIE OJIOKU U CBsi3u. Peanm3arus
MPUHIIMIIA MHOTOCTAJUHHOTO XMMHYECKOTO MpPeoOpa3oBaHUsl ChIPhS B MPOAYKTHI C BapbHPOBAaHUEM
BJI0JIb TPAEKTOPUU MpOIEcca TEMIIEPATYphl U JIaBICHUs, TOUEK BBOJA PEAreHTOB U BBIBOJA MPOIYKTOB,
UCIIONIb30BAaHUsI  BCIIOMOTATENbHBIX BEIIECTB — Karajau3aTopoB, aOCOpPOEHTOB, aJCcOpPOEHTOB).
Opranuzanus TeriooOMeHa, HalnpaBiCHHAs HAa YTWJIM3ALMIO TEIJIOTHI 3K30TEPMUYECKUX CTaIUil Mpu
MPOBEJICHUH €T0 SK30TEPMHUUECKUX CTaIui (Ha MprUMepe MPOU3BOCTBA a30TBOAOPOTHOM CMECH).

[MupkynsuuoHHass cxema Mpou3BOACTBa ammuaka. OU3UKO-XMMHUYECKHE OCHOBBI BbIOOpa
ONTUMANBHBIX YycioBui. [IpodunupoBanue TemnepaTypsl MO BBICOTE€ KOJIOHHBI CHHTE3a. Y TUIIM3AIUS
MPOIYBOYHBIX Ta30B. [Ipon3BoaCTBO pa3daBiIeHHONW a30THON KUCTOTHl. DU3NKO-XUMHUYECKHE OCHOBBI U
anmapatrypHoe odopmieHue mpouecca. KaramuTudeckass OdYMCTKA OTXOASIIMX Tra30B. Bwibop
ONTUMAJIBHOTO BapUaHTa TEXHOJOTHMYECKOM cXembl. [lonydeHue KOHUEHTPUPOBAHHOM Aa30THOM
KHUCTIOTHI.

[TponsBoacTBO HUTpaTa aMMOHUsA. MIC0JIb30BaHUE TEMIIOTHI HEUTPAITH3ALINH.

[TpousBoacTBO Kapbamuaa.

IlepepadoTka ¢ocdopcoaep:kamero coipbsi. Bunsr pochopcoaepxkamiero ceipnsi. Beibop criocoda
nepepadoTKU B 3aBUCMOCTH OT COCTaBa U CBOUCTB CHIPbS.

CoBpeMeHHOE COCTOSSHUE MPOU3BOJACTBA M moOTpebieHus @ochopa u  PochopHBIX KHUCIOT.
OKcTpakiMoHHas GochopHas KUCI0Ta Kak OCHOBA MPOU3BOJCTBA yaoOpenuil. [IpousBoacTso docdopa
U TepMudeckoi pochopHOI KUCITOTHI.

OU3NKO-XMMUYECKHE OCHOBBI pPa3fiokeHHs (ochaToB MHUHEpaIbHBIMU KHCIOTaMU. Jlnarpamma
¢azoBoro paBHoBecusi B TpoiiHOU cucteme CaSO4-H2S04-H20 — ocHoBa BeIOOpa MeTOa mepepadoTKu
anatuta. JIMrMApaTHBIA, TOJYTHAPATHBIM W aHTMJIPUTHBIA MeTonbl pasznoxkeHus. CoctaB H
KOHIEeHTpauuss (GocPopHON KUCIOTHI B 3aBUCHUMOCTH OT crioco0a mnepepaboTku. CoBeplIeHCTBOBaHUE
anmaparypHoro oQoOpMJIEHHs Tpolecca: Mepexoj]]  OT Kackaja peakTOpPOB IepeMElIBaHus K
JTAOMPUHTHOMY JKCTpakTopy. PunbTparus U oTMbiBKa (ochorumnca. YTwimszanus (TOPUCTHIX Ta3o0B.
bananc no ¢Topy B npousBozcTse pochopHOI KUCIOTH M YI0OPEHUH.

[TpouzBoacTBO GochopHO KUCIOTHI U YAOOPEHUN — OCHOBHOM MOTPEOUTENH CEPHOW KHUCIOTHI.
Bugpl cbipbs U IPOM3BOJCTBA CEPHOM KHCIOTHL. DOCGOrunc Kak UCTOYHHUK ChIpbsi. BO3MOXHOCTB
MOCTPOCHUS 3aMKHYTBIX LHUKJIOB B IPOM3BOJACTBE YyA0OpeHuid. IIpou3BOACTBO CEpHON KHCIOTHI
KOHTaKTHBIM METOJIOM.

Karanutnueckne mnpoueccbl He(Tenmepepadorku. MupoBble 3amackl M JeQUUUT HEPTH.
OcHoBHBIE TIPOAYKTHl HedrenepepaboTku. [lepBuyHBIE W BTOPUYHBIE MPOLECCH HedTenepepaboTKH.
I'myOokass mepepaboTka HEPTH C HCMHOJIb30BAHHMEM KaTaJUTHUYECKHX IPOIIECCOB — OCHOBA
pecypcocOepeKeHrs U MOJTy4eHHs BHICOKOKa4eCTBEHHBIX HEe(PTEMPOyKTOB.

Karanutnueckuil KpeKWHI: XMUMUYECKHUE OCHOBBI U IiefieBble MPOAYKThL. ChIpbe KaTaJTUTHYECKOIO
KpekuHra. Kartamms3atopbl KpeKMHra — OT MNPUPOAHBIX TIJIMH JO CHHTETUYECKHX LEONHUTOB. Poib
AITIOMOCHJIMKATHOW MaTpullbl. Perenepanusi kaTtanuzaropa. DBOMIONUS amnmapaTypHOro odopmiieHus
KaTaJIMTHYECKOT0 KPEKHHTa: (UIBTPYIOIIUI CIIOM KaTaau3aTopa, B3BELICHHBIM CIOW, ABMKYLIUICS
CJION 3€pPHHUCTOTO KaTaJIM3aTopa, KPEKUHT B TUPT-pEaKTope.
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OcHOBHBIE MMapaMeTpbl COBpPEMEHHOro Ipoiiecca. IlyTu coBeplIeHCTBOBaHUS KaTaIUTHYECKOTO
KpekuHra. /[pyrue karaauTuueckue mpouecchl HedrenepepaboTku: puGOPMUHT, IIAT(HOPMHUHT U JIp.

HpOI/I3BOl[CTBO ITOJINDTUIICHA. PaIII/IKaJIBHaSI U HMOHHaA NOJUMCPU3AlUAg STUJICHA. KaTanmaTopH
MOHHOM nonuMepusanuu. [loaumepusanus B ra3oBoit (asze, B pacTBope, B CyCIIEH3HH, IPEUMYIIECTBA U
HepocTaTKu. CBOMCTBA MOIMATUIEHA: IJIOTHOCTD, CTENEHb KPUCTAUNIMYHOCTH, MOJIEKYJISIPHAsL Macca.

Coipbe Uit mpou3BojAcTBa mosmdTUieHa. [IpousBoactBo stunena.  IloaroroBka ceipps Auid
IIPOM3BO/ICTBA MOJIUITUIICHA.

BapuaHTbl TEXHOJOrMYECKMX CXEM IPOM3BOACTBA IMOJMITWICHA. TeXHoJlorhyeckas cxema
MOJIYYCHHA IOJIUITUIICHA ITPU BBICOKOM JIaBJICHUMU. HonyquHe MOJIM3THUJICHA HpHU CPCAHUX W HU3KUX
naieHusix. CpaBHUTEIbHBIA aHATU3 CIOCOOOB MPOU3BOACTBA MOAMATUIIEHA. TexHonorus nepepadboTku
MOJIMATHIIEHA U 00JIaCTH IMPUMCHCHU I/ISILCJII/Iﬁ W3 HETro. XHMHUYECKas MOIII/I(i)I/IKaIII/IH IIOJIMDTUIICHA.
DKOJIOTMYECKHUE aCIEKThI IPOU3BOACTBA MOJUITUIICHA U U3/CIIUN U3 HETO.

DJIeKTpPOXUMHYecKOe MPOM3BOACTBA. TeopeTHuecKkne OCHOBBI 3JIEKTPOJU3a pacTBOPOB U
pacIiaBoOB XJIOPUOB IEIOYHBIX MeTalIoB. banaHc HampspkeHUs M pacxof SHepruu. BeIXoj mo TOKy.
MarepuanbsHbiii Oananc anekTponusepa. [lepenoc B nuadparme 1 HOHOOOMEHHOW MeMOpaHe.

Tunbl MPOMBIIUIEHHBIX 3JEKTPOIU3EPOB: nuadparMeHHbII U MEMOpPAHHBIN; C KUAKUM PTYTHBIM
KaTOo/10M; PEaKTOp-pazjarareiib aMajiblaMbl; 3JIEKTPOJIU3EP IS DJIEKTPOIN3a PACILIIaBOB.

[Tpou3BOACTBO XJOpa M KayCTHUYECKOH COJbI: MPUTOTOBJICHHWE M OYMUCTKA PACCOia; AJIEKTPOIIU3
pacTBOpOB U paciuiaBoB. KoHaeHcanus xjiopa, ero XxpaHeHue U TpaHcnopTupoBka. Ocylika U nepexkayka
BOZIOpo/a. Bpinapka u miaBka kaycTuyeckon coabl. CpaBHUTENIbHBINA aHAIU3 TEXHOJIOIMUYECKUX CXEM.
Okojoruyeckue npoOaemMbl IPOU3BOCTBA XJI0pa U KAYCTHUECKON COJIBI.

[Ipon3BOACTBO METAINIMYECKOTO ATIFOMUHUSA. DJIEKTPOIUT B MPOU3BOACTBE ATOMUHUS. AHOJHBIE U
KaTOJHBIC PCAKIUU. Tuner n KOHCTPYKIHU 3SJICKTPOJIU3CPOB. AHOIIHI)IC W KaTOJAHBIC MAaTCpHAJIbLI B
MPOU3BOJICTBE anmtoMuHus. [Ipobiema MaloN3HAIIIBAEMOTO aHOIA.

DNEeKTPOXUMUYECKHE  TPOW3BOJACTBA  IIEJIOYHBIX  METAUIOB.  DKOJOTMYECKHE  MPOOJIeMbI
MIPOU3BOJICTBA METAIIIOB.

5. O6pa3oBare/ibHbIE TEXHOJIOTHHU

[lepeuenr  WHG(OPMALMOHHBIX  TEXHOJIOTMH,  HCIOJB3YEMbIX  MpPU  OCYLIECTBIEHUU
00pa30BaTeNLHOTO Mpoliecca MO AUCHUILIUHE: TEXHOJIOTUH CMEIIAHHOTO 00yUeHUs.

Hcnonp3yeTcsi TEXHOJIOTHUS TMPOBENEHUs JabOpaTOpHBIX pabOT B TpaJULMOHHOM (opMe — Ha
MOJICJIBHBIX YCTaHOBKAaX, B COUYETAaHHM C BUPTYaJIbHBIMH JaOOpAaTOPHBIMU PabOTaMH, BKIIOYAOIIUMHU
CO3/1aHME CTYJEHTAMM IMPOCTEHIINX MAaTeMaTHYECKUX MOJENeN MPOLECCOB XUMHUECKON TEXHOJIOTHH, a
TaKXe KOMIIBIOTEpHBIH SKCIIEPUMEHT Ha 0a3e COCTaBJIEHHBIX Mojened. HekoTopsle mMareMaTHuecKue
MOJIe M (B 4YaCTHOCTH, PEKTU(UKALINY B HACAJOUHON KOJIOHHE) CTYJIEHThI UCIIONb3YIOT AJIsl IPOBEICHUS
ontumu3anMu mporecca. Ilpu aHamuze pe3ynbTaToB Kak J1aOOpAaTOPHOrO, TaK M BUPTYaJbHOTO
HKCIIEPUMEHTA UCIOJIB3YETCSl METO/IbI: paboTa B IpyIe Mo 2-3 MCHOJB3YIOTCS TEXHOJOTMH Pa3BUTHUS
KPUTUYECKOTO MBIIUIEHUS U TpobiaeMHoro oOyueHus. CTyneHTH MPOBOAAT KPUTHUECKUN aHAIMU3 U
0000111eHNE MOJIYYEHHBIX JTaHHBIX, UCIOJIb3Ysl U3BECTHBIE UM 3aKOHOMEPHOCTU XUMHUHU U XUMHYECKON
TEXHOJIOTUH, JEJAl0T BBIBOABI 00 3(P(EKTUBHOCTH H3y4aeMOro Ipolecca M pemarT MpodiIeMsbl,
CBSI3aHHBIE C IOMCKOM ITyTeH MOBBIIIEHUS TPOU3BOJUTENLHOCTH YCTAHOBKY M KauecTBa MPOAYKTA.

Hcnonb3yeTcst Takke TPaJUIMOHHAS TEXHOJIOTUS O0y4YeHHMs, 3aKJIIOYAIOIIAsACs B UTEHUH JIEKIUN C
npeseHTanmsIMH. [Ipu TekyieM KOHTpoJIe€ 3HAHUNM HCIOJIb3YETCS TEXHOJIOTHUSI KOMIbIOTEPHOTO WIIN
0JIaHKOBOT'O TECTUPOBAHHSI.

Jlns Tekymero W MpOMEXYTOUYHOTO KOHTPOJISI 3HAHWM CTYIEHTOB HCHOJIb3YyeTCS PEHTHUHIOBas
TEXHOJIOTHSI.

6. YueOHO-MeTOAMYECKOE O0ecreYeHre CaMOCTOSITeIbHOM padoThl 00y4aroLUXCst
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CamocTtosiTennbHas paboTa CTYACHTOB pealu3yercs: a) B (QopMe MOATOTOBKH K 3alluTe
71a00paTOPHBIX pabOT MyTeM H3y4YEHHs] COOTBETCTBYIOIIMX Pa3esioB Kypca, METOJUYECKUX YKa3aHUH U
aHaJM3a Ha UX OCHOBE DE3YJIbTAaTOB BBIOJHEHHS PAaOOTHI; 0) MPH M3YUYEHUH TEOPETUUYECKUX Pa3/ieioB
Kypca Ui MOATOTOBKH K c/laue KOJUIOKBUYMOB M SK3aMEHa.

CamocTosTenpHyI0 padoTy CTYJICHTOB 00€CIEYUBAIOT METOAMYECKIE MAaTEPUAIIBI K JIGKIIMOHHOMY
Kypcy U METOJUYECKHE yKa3aHus K MPaKTHUKyMy, pa3MeIIeHHbIe Ha caiite oubnunorexku UBI'Y, a Takxke
UH(POPMALIMOHHBIH pecypc B KOMIIBIOTEPHOM Kilacce (aKylbTeTa, COIACPXKAIIUN IPEe3eHTAUuN K
JICKIUSM, BOIPOCHI JUIS MOATOTOBKH K KOJUIOKBUYMaM M K 9K3aMeHY, TpaduKH JIEKIHH, MpaKkTUKyma,
CIIMCOK PEKOMEH]JIyEMOH JHUTEpaTypbl U JONOJHUTEIIbHbIE MaTepuaibl 10 PSAY TEM, COAep Kalluii
cceuikn Ha OBC. Metonuuecknii MaTepuan Mo OOECIICUCHHIO CaMOCTOSITEILHON pabOThI CTYACHTOB
npuBoauTcs B npuinoxenuu 1 k PIT.

7. XapaKkTepuCTHKA OLIEHOYHBIX CPEeACTB /I TEKYLIero KOHTPOJISI YCIeBAeMOCTH H
NMPOMEKYTOUHOH aTTecTAMU 00YUYAIOIMXCS N0 TUCHUIJINHE

B kauecTBe OIEHOYHBIX CPEICTB IS MPOBEIEHHS TEKYIIETO KOHTPOJISI BEICTYIIAIOT: KOHTPOJIGHBIC
TECTUPOBaHUs (KOMIUIEKT TECTOBBIX 3aJjaHHil) U 3aJlaHUs MO MPAKTUYECKUM 3aHATUSAM (1abopaTopHbIE
paboThI, MpakTHYECKHuEe pabOTHl MO KOMIBIOTEPHOMY MOJCIMPOBAHUIO). sl MpOBENEHHSI UTOTOBOTO
KOHTPOJISI — YCTHBIM SK3aMEH.

OneHka 3HaHUM CTYJAEHTOB OCYILLECTBISIETCS B (POpME PEUTHHIOBOrO KOHTpOJs. MakcuMaibHas
olleHKa no auciuruiiae cocrapisieT 100 6amioB. B xoxe Tekyiiero KOHTPOsl YCIIEBa€MOCTH CTYACHT
MOKeT HabpaTh MakcuMyM 60 OayioB, M3 HUX MAaKCUMyM 2 0Oajuia 3a KaXKIyio JJA0OpaTOPHYIO paboTy
(Bcero 28 6ana), 3 mubo 4 Gayuta 3a Kaka0e KOHTPOJIbHOE TecTUpoBanue (Bcero 32 6amio). OreHka 3a
nabopaTopHyto padoThl Bkirovaer: 0,5 Oana 3a KauecTBO BBINMOJHEHUs Yy4yeOHOro skcrnepumenta, 0,5
6asuta 3a KauecTBO opopmIIeHHsI oTueTa U 1 6asu1 3a 3aImTy paboThI.

Jlomyck K AK3aMeHy MOJTy4YaroT CTYACHTHI, MOJHOCTHIO BHIITOJHUBIINE JTa00PATOPHBIA MPAKTUKYM,
C/IaBIIME BCE KOHTPOJIbHbIE U HaOpaBiIne He MeHee 35 pelTHHroBbIX 6amuioB. CTy/IeHTbl, HaOpaBLIMe HE
MeHee 45 0aJJIOB MMEIOT MPaBO Ha TOJyYeHHE MPHU30BBIX OamioB (45-49 + 10 Gamos, 50-55 +20
6amoB, 56-60 +30 6amioB).

DK3aMEeHaIlMOHHBII OTBET olleHHBaeTcs U3 pacuera B 40 0aioB, B COOTBETCTBUHU C PEHTHHIOBOM
LIKAQJION.
KpuTtepnuu oleHKH 0TBeTa Ha BONPOCHI IK3aMEeHAIHOHHOT0 OHJIeTa
[Tokazarenu bauibl

OtBeT 00yamaeT Y4eTKOCThI0 M MOMHOTOW. CTYIEeHT AeMOHCTpupyeT yBepeHHoe | 35-40
BJIaJICHUE TEPMHUHOJOIMEH M OTBEYaeT Ha BCE JIONOJIHUTENbHBIE BOIPOCH MO TeMe
00CyXIeHUSI.

OTBeT 4YaCTHYHO pPACKPBIBAET TMPENJIOKECHHYIO [UIS OOCYXJeHUus Temy. | 26-34
[IpuBoMMBIE B OTBETE MOHATHUS M CXEMbl HUTIOCTPUPYIOTCS WIUTIOCTPUPYIOTCS
npumMepamu. CTyJIeHT IEMOHCTPUPYET XOpolllee BialeHHe TEPMHHOJIOTHEH 1 OTBEYaeT
Ha OOJIBIIMHCTBO JOMOJIHUTEIBHBIX BOIIPOCOB IO TeME 00CYKACHHUS.

unu

OtBer oO0nagaeT 4YETKOCTbIO W TOJIHOTOM, HO HE BCE OTHOCSILIMECS K TeMe
OOCYX/IEHUSI TIOHATHSI W CXEMbl HIUTFOCTPHPYIOTCS TNPHUMEpPaMH, WM TPUBEICHHBIC
IPUMEPBI COAEPXKAT OLIUOKH, WIH CTYJEHT HE MOXKET JETaJIbHO MPOKOMMEHTHPOBATH
NIPUBEJICHHBIC UM TIPUMEPBHI.

unu

OtBer oOnamaer monHOTOW. I[IpMBOAMMBIE B HEM NOHATHUS M KOHCTPYKIUHU
WITIOCTPUPYIOTCS TpuMepaMu. Ho cTyneHT 3aTpyqHseTcs 1aTh MpaBUIIbHBIC OTBETHI Ha
JIOTIOJTHUTEIIbHBIE BOIPOCHI 110 TEME 00CYKICHHSL.
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OTBeT YaCTMYHO PACKPBIBACT MPEUIOKEHHYIO IS OOCYXKIeHus Temy (maHbl | 25-20
BEpHBIC OTBETHI Ha MOJIOBUHY MPEIOKECHHBIX BOMPOCcOB). He Bce oTHOCsAIMECS K TeMe
OOCYXJIEeHUSI TIOHATHS M  KOHCTPYKIMH WUIFOCTPUPYIOTCS TpUMEpaMu MU
NPHUBEICHHBIC TPHUMEPHl  COJAEpKaT  OMMOKHW, WJIM CTYICHT  3aTpPyTHSIETCS
POKOMMEHTHPOBATh TPUBEACHHBIE UM MpuMepbl. CTyIEeHT JEMOHCTPUpPYET cliaboe
BJIQJICHUE TEPMHUHOJIOTHEH W OTBEYACT HAa HEKOTOPBIC JOIMOJHUTEIBHBIE BOMPOCHI TIO
TeMe 00CYKICHUSI.

CTyneHT JAeMOHCTpUPYET OTCYTCTBHE 3HAHUS W MOHUMAHUS MO mpesioxkenHoi | 0-19
JUIsE OOCYXKJICHUS] TEME M HE OTBEYAET Ha JIOTIOJHUTEIBHBIC BOIPOCHI.

HtoroBasi olleHKa CKJIaJbIBaeTCs U3 0AJUIOB, MOJTYYEHHBIX B XOJAE TEKYIIEro KOHTPOIS M Ha
sk3amene. Kpurepuu onenku: 50-69 6aioB — «yma0BIETBOPUTENBHO», 70 — 84 GamioB - «xopoiioy, 85
0aJlJIOB U BBIIIE — «OTIMYHO.

8. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne TUCIUTITHHBI

OcHoBHas iMTeparypa
1. 3akreiimv, A.}O. OOmas xuMmuyeckas TEXHOJOTUS: BBEICHHE B MOJEIMPOBAHUE XUMHKO-
TEXHOJIOTMYECKUX MpoleccoB : yueOHoe mocobue / A.FO. 3akreiim. - 3-e u3n., nepepad. u gom. - M. :
Jloroc, 2012. - 304 c. - (HoBas ymmBepcuteTckass OuOmuoreka). - ISBN 978-98704-471-1 ; To xe
[Dnexrponnsiii pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=84988
2. IlyraueB, B.M. Xumunueckas texHonorus : ydeObnoe mocobue / B.M. IlyraueB ; MunHCTEpCTBO
oOpazoBanusi u Hayku Poccuiickoii ®enepauun, DenepaibHOE TOCYIapCTBEHHOE OIOJHKETHOE
oOpa3oBaTenbHOE  YYpeXJIEHHEe BbIcIIero mnpodeccuoHanbHOro  oOpazoBaHus — «KemepoBCKHid
rocyJapCTBEHHbIN yHUBepcuTeT». - Kemeposo : KemepoBckuii rocyiapcTBeHHbli yHuBepeurert, 2014. -
108 c¢. : mn. - bubmworp. B kH. - ISBN 978-5-8353-1682-3 ; To ke [DnekTpoHHBIH pecypc].
//biblioclub.ru/index.php?page=book&id=278505.

3. JleontheBa, A.M. OOmas xwmmuueckas texHomorus / A.W. JleontheBa, K.B. BpsHkun |
MunucrepcTBO o0pa3oBaHust W Hayku Poccuiickoit ®enepaunu, denepaibHoe TrocyAapCTBEHHOE
010/KETHOE 00pa30BaTEIbHOE YUPEKACHUE BBICIIETO MPOoQecCHoHaATbHOTr0 00pa3oBanus «TamMOOBCKui
rOCyJapCTBEHHbIN TeXHUYecKuil yHuBepcureT». - Tam60B : UznmarensctBo ®I'BOY BIIO «TT'TVYy,
2012. - Y. 1. - 108 c. : wm, Tabn., cxem. - bubmmorp. B kH.. ; To ke [DIEKTPOHHBIHA
pecypc]. //biblioclub.ru/index.php?page=book&id=277815.

4. bpsukuH, K.B. O60mas xumuyeckas texHosorus : B 2-x 4. / K.B. bpsukun, A.U. JleonTrena,
B.C. OpexoB ; MuHnucrtepctBo ob0pa3zoBanuss M Hayku Poccuiickoii ®enepaunu, dDenepanbHoe
roCyJapCTBEHHOE OIO/DKETHOE  00pa3oBaTeIbHOE  YUPEXKJICHHE BBICHIETO MPO(ECCHOHATBEHOTO
oOpa3zoBanus «TaMOOBCKHI rOCyIapCTBEHHbIM TEXHUYECKUN yHUBepcuTeT». - TamboB : M3narenscTBo
OI'BOY BIIO «TT'TY», 2012. - Y. 2. - 172 c. : un., tabn., cxeM. - bubmuorp. B kH.. ; To xe
[Dnexktponnslii pecypce]. //biblioclub.ru/index.php?page=book&id=277912

5. Meroauueckue Marepuanbl K JIEKIUSM [0 XUMHUYECKOM TexHosjoruu. IIpomeccsl u ammaparbl
xuMH4eckor TexHonoruu, dyacte 1 / Coct. Kanmuauna H. B. - U3a-Bo "UBaH. roc. yH-1", MBaHoBO -
2012. - 55 c. http://lib.ivanovo.ac.ru/elib/dl/biology/metod/kalinina_2012_2.htm

6. MozenupoBaHue U aHAJIN3 MIPOIIECCOB XUMHUECKONW TEXHOJIOTHH : PAaKTUKyM : / MIBaH. roc. yH-T ;
coct. H. B. Kanununa, M. C. ®enopoB .— MBanoso : MBI'Y, 2015. Y. 1: banaHncoBble COOTHOLIEHHUS B
XUMHUYECKON TexHojoruu. I 'uapasnuyeckue npoueccsl .— 2015 .— 50 c.
http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew/91-biologiya-i-khimiya/uchebno-
metodicheskie-izdaniya

7. MopenupoBaHue M aHAIIU3 TIPOIIECCOB XUMHUECKOW TEXHOJIOTHH : TIPAaKTUKYM : [B 2 4.] / UBaH. roc.
yH-T ; cocT. H. B. Kanununa, M. C. ®enopos .— MBanoso : UB['Y, 2015.4. 2: TerioBsie u
MaccooOMeHHbIe Mpoliecchl. XuMHuueckoe B3aumoseiicrsue .— 2015 .— 36 c.



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 npoeccroHalbHas 00pa3zoBareIbHas IporpaMMa
04.05.01 dyngamenTanpHas U TPUKIATHAS XHUMHES
(OynpaMeHTanbHas U MPUKIIATHAS XUMUS)

http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew/91-biologiya-i-khimiya/uchebno-
metodicheskie-izdaniya
8. TexHOJIOTHS BOKHEHIIINX XUMUYECKUX MTPOU3BOJICTB | METOJUYECKHE MATEPHAIIBI K JICKIIUSIM IO
XUMU4ecKkor TexHosoruu / IBaH. roc. yH-T ; coct. H. B. Kanimanna .— MBanoso : UB['Y, 2014.4. 2 —
2014 .— 44 ¢ : un . http://lib.ivanovo.ac.ru/elib/dl/biology/metod/kalinina_2014_2.htm
9. Xumuueckasi TEXHOJIOTHUS : METOAMYECKHE YKa3aHUA K 1abopaTopHbIM padoram / MBaH. roc. yH-T ;
coct. H. B. Kanuauna .— MBanoso : UBl'Y, 2014 — 53 c.
http://lib.ivanovo.ac.ru/elib/dl/biology/metod/kalinina_2014_1.htm

JlonoJIHUTe/ILHASA JIUTEpaTypa
1. ®ponos, B.®. MeTtoapl pacuéra mpoIeccoB U anmnapaTtoB XUMHYECKOW TEXHOIOTUH: (IPUMEPHI U
3amadn) : yaeoHoe mocobue / B.®. ®pomnos, [1.I'. Pomankos, O.M. ®muctok. - CII6. : Xummzaar, 2010. -
544  c¢. - ISBN 978-5-93808-182-6 ; To  xe [DneKTpoHHBI  pecypc]. -
URL: //biblioclub.ru/index.php?page=book&id=98345
2. ®pomnos, B.®. Jleknuu no kypcy "[Ipouecchl u annmapaTsl XUMHYECKON TeXHOIOTUU" : yyeOHOE
nocooue / B.®. ®ponos. - CII6. : Xummsgar, 2008. - 608 c. - ISBN 978-5-93808-158-1 ; To xe
[Dnexrponnsii pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=98347
3. ®wmmonoBa, O.H. TexHOJIOrHYeCKHe pacyeThl IPOU3BOJICTBEHHBIX MPOIECCOB: yueOHOEe mocobue /
O.H. ®unumonoBa, M.B. Entotnna. - Boponex : BopoHeXCKHH TOoCyAapCTBEHHBIM YHUBEPCUTET
WHXXCHEPHBIX TexHoyorwid, 2012. - 116 c. - ISBN 978-5-89448-956-8 ; To ke [ DnekTpoHHEIH pecypc]. -
URL: //biblioclub.ru/index.php?page=book&id=142063

Pecypcel nHopMannoHHO-TEIEKOMMYHUKAIIMOHHON ceTu «IHTepHEeT»:

Cucrema »5SIEKTPOHHOM TMOAJCPKKH 00pa3oBaTeNbHOTO Tmporecca «MoH — yYHUBEPCHUTET»
https://uni.ivanovo.ac.ru

ITpodeccuonanbHbie 6a3bl JTaHHBIX U HHPOPMAIIMOHHO-CIIPABOYHBIE CUCTEMBI:

OBbC «YHuBepcureTckas 6ubanoreka onmaiin» Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

Dnexrtponnas oubnuoreka MBI'Y _http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Onextponnsbiii karanor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obOecniedeHue: omepanuoHHas cuctema Microsoft Windows, maker o¢uCHBIX
nporpamm  Microsoft Office wu(unu) LibreOffice, wunrepuer-Opaysep Internet Explorer, Moit
yHuBepcuTeT, naker nporpaMmMm MathCad (/lemo-Bepcus), TectoBast o6oiouka «Jx3ameHarop 5.0»
(demo-Bepcus).

9. MaTepuaibHO-TeXHHYECKOE o0ecneyeHne T CIMIMIMHbI

VY4eOHblE ayAUTOPUH:

- IS TIPOBEJECHUS 3aHATUN JIEKIMOHHOTO THIA C KOMIUIEKTOM CIEHUAIU3UPOBAHHOM Y4eOHOM
MeOen W TEXHUYECKUMH CpEACTBAMH OOYYEHHUs, CIYXallUMH JUIsl TPEelOCTaBICHUs Yy4eOHOM
uH(popMaluu 60BIION ayIUTOPUN;

- 7 TpPOBEACHUS 3aHATUH CEMHHAPCKOTO THIA, KOHCYJNbTAIMH, TEKYIIEro KOHTPOJs H
MIPOMEKYTOUHOM aTTecTalMy ¢ KOMIUIEKTOM CHEIHalM3UpOBAaHHON yuyeOHOW MeOelr W TeXHUYECKUMHU
CpeACTBaMu O0YYEHHS;

- 7S TIPOBEACHUS 3aHATUH CEMHHAPCKOTO THIIA, KOHCYJNBTAI[MH, TEKYIIEro KOHTPONISI H
IPOMEXYTOUYHOU aTTECTAIlMM C KOMIUIEKTOM CIEIMATU3UPOBAaHHON yueOHON MeOenu U TeXHUYECKUMHU
cpencTBamMu OOy4eHHS.

JlaGopatopus, ocHaleHHast 1a00paTOPHBIM 000PYAOBAaHHEM, KOMILJIEKTOM CIEHUAIN3UPOBAHHON
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yueOHOI MeOenu 1 TEXHUYECKUMU CPEICTBAMH 00ydeHUsI.

[Tomemenue mjis cCaMOCTOSITENILHOM pPabOThI, OCHAIIEHHOE KOMILJIEKTOM CHEIHaTU3UpPOBAHHON
yueOHOI MeOenH, KOMITBIOTEPHOW TEXHHKOW ¢ BO3MOXHOCTBHIO MOAKIIOUEHUs K cetu «HTepHeT» u
obecnieuenuem noctymna B SUOC.

JleMoHCTpanoHHOE 000pYJOBaHWE W Y4E€OHO-HATNIAJHBIC MOCOOWS ISl 3aHATHHA JIEKIMOHHOTO
THUIIA, 00ECTIeYNBAIOIIUE TEMAaTUYECKUE UIUTFOCTPALIUU:



OcHoBHas npoeccroHalbHas 00pa3zoBareIbHas IporpaMMa
04.05.01 dyngamenTanpHas U TPUKIATHAS XHUMHES
(OynpaMeHTanbHas U MPUKIIATHAS XUMUS)

ABTOp pabodeii mnporpaMmbl JAUCHMIUIMHBI. JIONEHT Kadenpbl (yHIaMEHTATbHOW U
MPUKJIAAHON XUMUH, KaHAUAAT XUMUYeckux Hayk Denopo M.C.

[IporpamMmma paccMOTpeHa | YTBEpXKACHA Ha 3acemaHud Kadenpbl (QyHIAMEHTAILHOU U
npukiagHor xumuu 30 aBrycrta 2023 r., mpoTokos Ne 1.

[Tporpamma oGHOBIIEHA
IPOTOKOJI 3aceaHus Kadenpsl No OT « » 20 T
CornacoBaHo:

PykoBonutens OI1 /

(moamnuce)



