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1. Ilesiu OCBOEHUSA TMCHUNIUHBI
Lensro JMCITUTUIMHBI SIBJISICTCS MMOATOTOBKA BBIITYCKHUKAa-XMMHKA, BJIAJICIONICTO
TEOPETUUYECKUMHU OCHOBAMHU XMMHUKO-TEXHOJOTUUECKUX MTPOLIECCOB, UMEIOIIETO 0011ee MPEJICTABICHHUE O
CTPYKTYpPE XUMHKO-TEXHOJIOTHYECKMX CHCTEM, 3HAIOIIEr0 THUIIOBBIE IMPOLECCHl XUMHYECKOU
TEXHOJIOTHH, MOHUMAIOIIETO B3aUMOAECHCTBUE XUMHUYECKOTO MPOU3BOACTBA M OKPYXKAIOUIEH Cpeabl U
YMEIOIIEro MPUMEHATh TOJIYYEHHbIE 3HAHUSI M YMEHUSI B HAay4YHO-HCCIEIO0BATEIbCKOW, HAy4HO-
MPOU3BOACTBEHHOM M MEAATOTUYECKOU €SI TENBbHOCTH.

2. MecTo AuCUUILIUHBI B cTpyKType OIT

JucuunimHa OTHOCUTCA K 00s13aTeNIbHOM YacTH 00pa3oBaTeIbHONU MPOrPaMMBL.

CryneHT, NpUCTYNAKOUN K U3yYEHUIO JUCHUUIUIMHBI, JOJKEH 00JaAaTh 3HAHUSMHU, YMEHUSIMU,
HaBBIKaMH, [TOJYYCHHBIMH paHee B X0/e u3ydeHus aucuuiuinH: «Pusuka», «Maremarukay, «O0mas u
HEOpraHW4YecKass XUMHUsD», «AHaTUTHUYeCKass XuMus», «Dusmueckas xumus» «MHpopmaruka u
WH(GOPMAILIMOHHBIE TEXHOJNOTMM B XuUMHM», «Pacuetsl B Xumum», «TeXHOT€HHBIE CHCTEMBI U
JKOJIOTUYECKHUM PUCKY.

Jl1s ocBOGHUS JTaHHOW JUCHMILTUHBI 00y4atoIUiCs JOKEH:

3HaTh:

0a30BbIC MpPEJICTABICHHUS M 3aKOHBI OOLIEH M HEOPraHWYEeCKOW XUMHH, aHATUTHUYECKOH U
(bu3HYEeCKON XUMUU;

3aKOHOMEPHOCTH XMMHYECKOT0 paBHOBECHS,

3aKOHBI XUMUYECKON 1 (P PY3MOHHOI KHHETHKH.

Ymers:

IIPOBOAMTH J1a0OPATOPHBIN CHHTE3 XMMUUYECKUX IPOAYKTOB,;

BBITOJIHATH KOJIMYECTBEHHBIN aHAIN3 XMMUYECKHX BEIIECTB;

paboTaTh ¢ KOMIBIOTEPHBIMU MPOrpaMMaMU JUIsl MAaTEMATUYECKOTO MOJIEIMPOBaHUS (HampuMep,
Mathcad).

HNmerts:

NPAaKTUYECKUHA OTIBIT BBINOJIHEHUS Ja00paTOPHOI0 XUMHUECKOTO SKCIIEPUMEHTA;

HaBBIKU pabOTHI C MPOrpaMMaMH I MaTEMaTHYECKOT0 MOJIETTMPOBAHHUS.

VYcnemHoe OcBOEHHME JAaHHOM AMCLUUIUIMHBI OyJeT cIocoOCTBOBaTh TNOTOBHOCTH CTYIEHTOB K
OCBOCHHIO JHUCIUIUIMH: «BBICOKOMOIIEKYIApHBIE coeAnHEHUsN», «OCHOBBI OMOTEXHONIOTUIY», «OCHOBBI
MEIUIUHCKONW U (apMalleBTUYECKOH XUMHUU», «AKTyaJbHbIE 33/1a4l COBPEMEHHON XMMHUHU» a TaKXke
yueOHOM 03HAaKOMUTENIbHON XUMUKO-TEXHOJIOTUYECKOHN MPAKTUKH.

3. Illlanupyemble pe3yJbTaThl 00yYeHHs M0 THCHHUIIJIHHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPBIX CIIOCOOCTBYET AUCHUIIINHA

[Tpu ocBOEHMH AUCHUILIMHBI (OPMUPYIOTCS CIEAYIONINE KOMIIETeHIIMU B cooTBeTcTBUU ¢ PI'OC
BO 1o naHHOMY HanpaBJIEHUIO TOATOTOBKHU:

a) obmenpodeccrnonansubie (OI1K):

OIIK-3 crnocobeH NpUMEHSTh PacYeTHO-TEOPETUYECKHE METO/IbI /Ul U3yYEHHs CBOMCTB BEILIECTB
U TPOLECCOB C UX y4YacTHUEM, MCIONb3ys COBPEMEHHOE MPOrpaMMHOE oOecrieueHue U 0a3bl JaHHBIX
npo¢eCCHOHATBLHOTO HA3HAYECHMS,

OIIK-4 cnocobeH muaHUpOBaTh pabOThl XHWMUYECKOW HANpaBiICHHOCTH, oOOpaldaThiBaTh MU
MHTEPIIPETUPOBATh IOJIYYEHHBIE DPE3YJIbTaThl C HCIIOJB30BAHMEM TEOPETHUECKUX 3HAHMM U
MPAKTUYECKUX HaBBIKOB PEIICHUS MaTeMaTHYECKUX U PU3NUECKUX 3a]ay;

0) mpodeccuonansusie (I1K):
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[1K-1 Cnocoben mnanupoBaTh pabOTy M BBIOMpATh aJCKBaTHBIE METOABI PEIICHHS HAy4YHO-
HCCJIEIOBATEIbCKUX 337a4 B BHIOPAHHOI 00JIACTH XUMHUHU, XUMHUYECKOW TEXHOJIOTUU WJIM CMEXKHBIX C
XUMHUEH HAayKax;

I1K-3 Cnocoben Ha ocHOBe KpuTHYeckoro aHamuza pesyinbTraToB HUP m HHUOKP ouenuBaTh
NEPCHEKTUBBl UX MPAKTUYECKOTO MPUMEHEHHs M MPOJOJDKeHUsT paboT B BBHIOpaHHOM 00IacTH XHMUH,
XUMHUYECKON TEXHOJIOTHU WM CMEXHBIX C XUMHUEH HayKaxX.

3.2. llepeyeHb NJIAHHPYEMBIX Pe3yJbLTATOB O0y4YeHUS] MO AMCHUILUIMHE, COOTHECEHHBIX C
HHIMKATOPAMH JOCTHKEHHS (POPMHUPYEMBIX KOMIIETECHIIUH
B pe3ynbrare ocBO€HUS AUCHUIIIMHBI O0yYaIOLIUICS TOJIKEH:
3HaTh:
® MECTO XMMHYECKOH TEXHOJOIMHM B HAayKe M IMPOU3BOJCTBE, CYIIHOCTh M 3HAYMMOCTBH Ipodeccuu
XMMHKA, NePCIeKTUBBI pa3BuThs X T, OCHOBHBIC poOiieMbl xumudeckux mpou3ozacts (ITK-1);
® OCHOBHBbIE TMOHSATHS CHUCTEMHOIO aHaIW3a, NPUHIUNBI (QU3MUECKOr0 U MaTeMaTHYeCKOro
MOJIEJIMPOBAHUs, NOAXOAbl K PEIICHUIO 33/1a4 CUHTE3a U ONTUMHU3ALUU XUMHUKO-TEXHOJIOTHYECKON
cucremsl (OI1K-4);
e [oKa3aTeau PPEKTUBHOCTH XUMHUYECKOTO MPOMU3BOJCTBA, OCHOBHBIC ITyTH IOBBILICHUS CTENEHU
UCIIOIB30BaHus ChIpbs, MarepuanoB u sueprun (ITK-1, TTIK-3);
® 3aKOHBl COXpPAHEHMsS BEUIECTBA M HIHEPIHM, PAaBHOBECHS W IepeHoca cyOcTaHIUI B Ipoleccax
xumuueckor Texnonoruu (OITK-4);
® OCHOBHBIE IOHATHUA M 3aKOHOMEPHOCTH THUAPABIUYECKHX, TEIUNIOOOMEHHBIX, MacCOOOMEHHBIX
npoiieccoB, ux ammapataoe opopmienue (OITK-4);
® OCHOBHBIE THUIBl XUMHYECKHX PEAKTOPOB, IPUMEHEHHE 3aKOHOMEPHOCTEH XHMMMUYECKOHM U
1 y3MOHHOM KHHETHKH [T MAaTeMaTHUeCKOro MoienupoBanus peakropos (OITK-4, TK-1);
® OCHOBHBIC IPHUHIIHIIBI YITPABICHUS XUMUKO-TEXHOJIOrnYecKkuM mporeccoMm (OITK-4);
e B3auUMOCBS3b A3(P(EKTUBHOCTH XUMHUYECKOTO IPOU3BOJICTBA C DSKOJOTMYECKONH O€30MacHOCTbIO;
NPUHIUITBL CO3/[aHUsT O€30TXOAHBIX M MATOOTXOAHBIX TexHomorui (ITK-1);
® TEOPETUYECKHE OCHOBBI U OCHOBBI TEXHOJIOTMH MPOM3BOACTBA BAXHEUIINX XMMUYECKHUX ITPOTYKTOB

(TIK-1).
YMmerThb:
° OPOBOAWTH B Ja0OPAaTOPHBIX YCIOBUAX Ha MOJAENBHBIX YCTAaHOBKaX XHUMHYECKHE U
HIIEKTPOXMUMHUYIECKHUE MPOIIECCHI U aHAIU3UPOBATh pe3yabTathl onbiToB (OITK-4, TTK-1);
[ ] HpOBOI[I/ITB KOHI/I‘IGCTBCHHBIﬁ aHaJIn3 CBIprI u HpOILYKTOB, COCTaBJIATH MaTepI/IaJ'II)HBIC nu

JHEpreTHdecKkue OallaHChl M3y4aeMOro TIIpolecca M ONPENeNsiTh OCHOBHBIE TEXHOJIOTHYECKHE
nokaszarenu dpdexrupnoctu (ITIK-1, TTK-3);

o COCTaBJISITh W aHAJIM3UPOBATH 3JEMEHTApHbIE MAaTEMaTHYECKHE MOJENH THUIIOBBIX XHUMHKO-
TEXHOJOTUYECKUX mporueccoB cpeacreamu Mathcad (OITK-1);

o INPUMEHSTh Ha MPAKTUKE 3HAHHE TEOPETUYECKMX OCHOB XMMHUYECKHX U (PU3NYECKUX IMPOLIECCOB
TSl aHAJIM3a JTAaHHBIX J1Ta00opaTopHOro U pacueTHoro skcrnepumenta (OI1K-4);

o CONOCTABIATH AP PEKTUBHOCTD ANIbTEPHATHUBHBIX BapuaHTOB nposeaeHust X TI1 (ITK-3);

HNmersp:

o HaBBIKH MPHUMEHEHHS! KOMITBIOTEPHOW TEXHHUKH JUTSI TIPOBEICHHSI TEXHOIOTUYECKUX PACUETOB U
oopmiteHHs 0TYETOB TIO BBITIOHEHHBIM padoTam (OITK-1);

o HaBBIKM CaMOCTOSITEIbHON paboThl HA JTAOOPAaTOPHBIX MOJENBHBIX YCTAHOBKAX, CIIOCOOHOCTHIO

Ha Hay4YyHOHl OCHOBE OpraHM30BaTh CBOW TpPYyH, CaMOCTOSATEIBLHO OLEHHTH PE3YNbTaThl CBOCH
nestensHocTH (TTK-1);
o HaBBIKM OOCYXJIEHHS Pe3yJbTaTOB J1a0OPaTOPHOTO U PACUETHOTO IKCIIEPUMEHTA Ha OCHOBAHHHU
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TEOPETUYECKUX 3aKOHOMEPHOCTEH XMMHYECKOW TEXHOJOTHH, aHaIn3a BO3HUKAMOIIUX IMPOOJIeM H
nowrcka nyrei ux pemenns (ITK-1, TIK-3).

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

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

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

Ne Bunsl 3amATHH, HX @OpMBI TEKYILETO
/1 Paznenst (TeMsl) = 00BEM (B ak.uacax, Mo KOHTPOJISL yCIIEBAEMOCTH (110
TIACIATUTAHBI 3 OYHOI (hopMe 00yUeHNsT) OYHOM (opMe 00yUeHHS)
=
8 3ansTHs 3ansaTus @ .
JNEKLIHOH- cemuHap- OPMBI IPOMEKYTOUHON
HOI'O THIIA CKOTI'0 THUIIA arrecranmuu
1. BBoaHbIA. Beenenue B 6 2 BxogHag muarHocTHKa: TECT C
poOIeMaTUKy TUCLUIUTUHBI, MOCTECIYIOMM O0CY>KICHUEM
npeacTaBieHue paboueii pe3yIbTATOB.
MPOTPaMMBI, OCMBICJICHHUE
TpeOoBaHMIA K OpraHM3alNN
mporiecca o0OyueHwus,
CaMOCTOSITeIbHON paboTel U opm
aTTeCcTaluu
2. |Pazgen 1. OOwmme  BoOmpock 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 JUCHMILUIUHBI N0 pa3ieaaM (TeMam)

Pa3nes 1. O0mue BONpochl XUMHUYECKOH TEXHOJIOTHH

XuMHYecKasi TeXHOJIOTMA M MOJAeJHMpPOBaHHEe — TeopeTHyeckass 0aza XMMHYeCKOM
NPOMBINLICHHOCTH

XuMmudeckass TEXHOJOTUS — Hayka M CHoco0 mpousBojacTBa. [IpenmMer W 3amadMl XUMHUYECKOU
TeXHOJIOTUH. MacmTaObl MCIONB30BaHMUS U 3HAYEHHWE XMMHUYECKHX IPOLIECCOB B PA3IMYHBIX cepax
MIPOU3BOJICTBA. YPOBEHb NOTPEOJEHUS MaTepHalbHBIX, SHEPreTHYECKHMX M TPYAOBBIX PECYpPCOB.
HeoGxoaumocTh co3manusi HOBBIX 3()()EKTUBHBIX, O€30MACHBIX, PKOJOTHUECKHM YHUCTBIX PECypco- U
sHeprocOeperaronx MPOU3BOACTB. XUMHUUECKass TEXHOJIOTHUSI U MOJIETUPOBaHNE — TeopeTuueckas 0aza
pa3pabOTKN HOBBIX MPOIIECCOB.

XuMHYeCKoe NPOU3BOICTBO KAK CJIOKHASL CHCTEMA

OcHOBHBIE IOHATHA U IPUHLIUIIBI CHCTEMHOT'O aHAJIN3a. JTalbl CO3AaHMSI XUMUKO-TEXHOJIOTUYECKOU
cuctembl (XTC). CrpykrypHas uepapxust XTC u pu3NKO-XMMHUECKON 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).

CBIpBGBBIG HpO6HeMBI XUMHUYECKOM  TEXHOJOTHH: MacIITa0bl MMPOU3BOACTBA XUMHYCCKUX
IPOAYKTOB, IOTPEOJIEHUS ChIpbS W IPOM3BOJACTBA OTXOMOB. [IpOrHO3HBIE HaHHBIE O CHIPHEBOM
o0ecrieyeHnH Ba)KHEHIINX MPOU3BOACTB. [lepepaboTka BTOPUYHBIX MaTepHATIbHBIX PECYPCOB.

OHepreTuka U XUMHUYECKasi TEXHOJIOTUs. WuTerpanbHble  ypaBHEHMs  MaTepHAIbHOIO U
sneprerudeckoro 6anancoB XTC. [Tokazatenu 3¢h(heKTHBHOCTH HCIIONB30BAaHUS CHIPhSI U YHEPTUU.

OcHOBHBIE ~ HampaBi€HUs  MOBBILIEHUS  3((GEKTUBHOCTH  HCIOJIB30BAaHUS  CHIPbEBBIX U
HHEPTreTHYECKUX pecypcoB. KomIiekcHOE UCTIONb30BaHUE CHIPhS. DHEPTOTEXHOIOTUIECKHE CXEMBI.

XuMHUecKasi TEXHOJOoruss M MarepuanoBeneHue. Kiaccudukanus wMaTepualoB MO COCTaBy,
CBOWCTBaM U ()yHKIIMOHAJILHOMY Ha3HA4YEHUI0. MaTepualibl Kak MPOIYKThl XUMHYECKON TEXHOJIOTHH.

OyHKIMOHANbHbIE MaTepHajibl U KOHCTPYKLMOHHble Marepuansl B XTII. 3amurta MmMeTamuioB u
CIINIaBOB OT KOPPO3HUHU. 3HayeHue HOBBIX MaTCcpuaJioB JId I/IHTGHCI/I(i)I/IKaHI/II/I IMPOU3BOACTBCHHBIX
IPOLIECCOB.

Paznen 2. TeopeTuyeckue OCHOBbI XUMHMYECKOH TEXHOJIOTHHU

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

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

DJieMeHThl MEXaHUKHU I'a30B H KUJIKOCTEM.

OcCHOBHbIE MOHATHS TUAPABIUKU. YpaBHeHUEe bepHymin. Pacxon u cpenHssi CKOPOCTh KHJIKOCTH.
VYerpoiictBa 1 uMX u3MepeHUs.Pexxumbl JIBUKEHUS PpEaJbHOM JKUIKOCTU. JIaMHHApHBIA pEXUM.
Mexanu3m BS3KOro TpeHus. TypOyleHTHBIM TOTOK. 3HaueHHE 3aKOHOMEPHOCTEH THAPABIUKU IS
XUMHYECKOW TEXHOJIOTHH.

Anmapatel JUIsl TIEPEMEIICHUS JKUJIKOCTEH, CXaTusi M pa3pekeHUs Tra3oB, OCAKICHUS U
(GUIBTPOBAHUS: HACOCHI, KOMIIPECCOPHI, MEPEMEIINBAIONINE YCTPONCTBA, GUIBTPHI, IEHTPUYTH.

TenoBble NPoOLECCHl B XUMHUYECKONH TEXHOJIOTUH.

CrnocoObl pacrpocTpaHeHMsI TeIUla: TEIUIONPOBOJHOCTb, KOHBEKLMS, M3lIydeHue. Temnooraaya u
terutonepenaya. [IpoMeiniieHHbIe ClTOCOOBI HATPEBAHUS U OXJIAKICHUSI.

Marematuueckoe MoJeTUpOBaHUE TMpoIleccoB TermooomMeHna. Koadduuments TemmonepeHoca.
[IpencraBnenue 0 CI0KEHUH TEPMUUYECKUX COMPOTHBICHUN U JIMMHUTHPYIOLEM conpoTuBiaeHuu.Ilytn
MHTEHCU(PHUKAIIUHU TETNIOOOMEHHBIX ITPOLIECCOB.

MaccooOMeHHBbIe Poecchl B XMMHYEeCKON TeXHOJIOTHH.

OcHOBHBIE TIPUHIUITBI TIpoiieccoB maccooOmena B cucremax [-XK., TI-K, XK-)K, I'-T u XK-T.
OO6nacTu npuMeHEeHUs Pa3TIUnYHBIX METOI0B Pa3AeNeHUs OJHOPOIHBIX CMECEH.

PaBHOBecue B MaccooOMeHHBIX Mpoleccax. KoncTanta paBHoBecus, paboyasi 1 paBHOBECHasI JIMHUH,
nBukymas cuna. KuHerwka mpoiieccoB MaccooOMeHa. (OCHOBHOE ypaBHEHHE MaccOIepeqadH.
conporuBnenud. Ilytn wHTEeHCHM(pUKaMu MaccooOMeHa. AmmapaTypHoe o(opMIIeHHE MPOIECCOB
abcopOuuu u 1ecopOIu.

Teopetnueckre OCHOBBI U ammaparypHoe o¢QopMJIeHHE AUCTWULIIMM U PEeKTH(QUKAIIH.
MopnenupoBanue CTalMOHAPHOTO Tpoliecca pekTudukanuu. OCHOBHBIE NPUHIHUIBI MeMOpPaHHOTO
pasnenenus cmeceir. O60pynoBaHNE MEMOPAHHBIX TIPOIIECCOB.

XHMHYECKHE PeaKTOopbI.

[TpoGiemMa MacmTabHOTO MepexoAa B XUMHUYECKOW TEXHOJOTHHU MpPH pealu3aluu J1abopaTOpHBIX
UCCJIEIOBAHUI B MPOMBINUIEHHOCTH. OCHOBHBIE THUIIBI PEAKTOPOB M MPUMEPHI UX MCIOJIb30BAHMUS.
Kunernueckass wmoxmens peaknuu. HaOmromaemass ckopocTb B romoreHHOW cpeme. Kunernka
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rereporeHHoii peakuuu. OOmacte mporekaHus, Moxaenu mporecca. CTaguM  reTepOreHHOTO
B3aUMOJICUCTBUSA. AJJIMTUBHOCTb CONIPOTUBIIEHUH. JIuMuTHupyromas craaus.
['ereporeHHo-kartanuTuyeckas peakius. IG(HEeKTUBHOCTh UCTIOIB30BAHUS BHYTPEHHEH MMOBEPXHOCTH
Karanu3aTopa. MoJienupoBaHre XUMUYECKUX PEaKTOPOB.
XUMHUKO-TEXHOJIOTHUECKUH TPOIEcC KaK OOBEKT YIPABIICHUSI.

Pa3nes 3. TexHoJI0rus XUMHYECKHX NIPOM3BOJICTB

Texnosorus azora. [Ipobnema ¢ukcanuu arMochepHOro a3ora W €€ 3HAYCHHE B MPOU3BOJCTBE
ynoopenuii. CTpyKTypa COBpEMEHHOTO TIPOU3BOJICTBA aMMHAaKa: OCHOBHBIE OJIOKH W CBsi3H. Peanmuzanus
MPUHIIMIIA MHOTOCTAJUHHOTO XMMHYECKOI'0 IMPeoOpa3oBaHUs ChIPbS B MPOAYKTHI C BapbUPOBAHHUEM
BJI0JIb TPAEKTOPUU IMpOIiecca TEMIIEPATYphl U JABJIEHMSI, TOUEK BBOJA PEAreHTOB U BbIBOJA IPOIYKTOB,
UCIIONIb30BAaHUsI  BCIIOMOTATENbHBIX BEIIECTB — KaTajau3aTopoB, aO0COpPOEHTOB, aJCcOpPOEHTOB).
Opranuzanus TeriooOMeHa, HalpaBieHHas Ha YTWIM3ALMIO TEIUIOTHl IK30TEPMUUYECKUX CTaIuil Mpu
MPOBEJICHUH €T0 SK30TEPMHUUECKUX CTaIui (Ha MprUMepe MPOU3BOICTBA a30TBOJAOPOTHOM CMECH).

[MupkynsuuoHHass cxema Ipou3BoACTBa ammuaka. OU3UKO-XMMHUYECKHE OCHOBBI BbIOOpa
ONTUMANBHBIX ycioBUH. [IpodunupoBaHue Temneparypbl 1Mo BBICOTE KOJOHHBI CHHTE3a. Y THIU3alus
MIPOYBOYHBIX Ta30B. [Ipon3BOICTBO pa30aBICHHON a30THOHN KHCIOTHI. DU3HKO-XUMUYECKHE OCHOBHI U
anmapatrypHoe odopmieHue mpouecca. KaramuTudeckas OdYMCTKA OTXOAAIIUMX Ta3oB. Bwibop
ONTUMAJIBHOTO BapUaHTa TEXHOJIOTHMYECKOM cXxeMmbl. [lonydyeHue KOHLIEHTPUPOBAHHOM a30THOM
KHUCTIOTHI.

[TpousBoacTBO HUTpaTa aMmMOHUs. McoIb30BaHKUE TEMIIOTHI HEUTPAITU3ALIUH.

[TpousBoacTBO Kapbamuaa.

IlepepadoTka ¢ocdopcoaep:kamero coipbsi. Bunsr pochopcoaepxkamiero ceipbsi. Beibop criocoda
nepepaboTKU B 3aBUCMOCTH OT COCTaBa U CBOWCTB CHIPbS.

CoBpeMeHHOE COCTOSIHME NpPOU3BOACTBA U moTpedieHuss ¢ocpopa U (HochOpHBIX KHUCIOT.
OKcTpakiMoHHas GpochopHas KUCI0Ta Kak OCHOBA NMPOU3BOJCTBA yaoOpeHuil. [IpousBoacTso pocdopa
U TepMudeckoi pochopHOI KUCITOTHI.

OU3NKO-XUMHUYECKHUE OCHOBBI pasnokeHus (ochaTroB MUHEpadbHBIMU KHcIOTamu. Jlmarpamma
dazoBoro paBHOBecHs B TpoiHOH cucteMe CaSO4-HSO4-H,0O — ocHOBa BEIOOpa MeTo1a TIepepaboTKu
anatuta. JIUTUApaTHBIA, NONYTUAPATHBIA W aHTUAPUTHBIM MeTonbl pasnoxkeHus. CocrtaB u
KOHIEHTpauus: (GocPopHON KUCIOTHI B 3aBUCHUMOCTH OT criocoba nepepaboTku. CoBepLIEHCTBOBAHUE
anmaparypHoro oQopMJIeHHs Ipolecca: NepexoJ  OT Kackaja peaKkTOpoB IMepeMelIMBaHusg K
JTAOMPUHTHOMY JKCTpakTopy. PuibTparus U oTMbIBKa (ocdorumnca. YTunmzanus (TOPUCTHIX Ta30B.
bananc no ¢propy B nponssozactse GochopHON KUCIOTH U YI0OpEHUH.

[TpousBoacTBO GocPopHOl KUCIOTHI U YAOOPEHUH — OCHOBHOM MOTPEOUTENTh CEPHOW KHUCIOTHI.
Bugpl cbipbs U IpOM3BOJCTBA CEPHOM KHCIOTHL. DOCGorunc Kak UCTOYHHUK ChIpbsi. BO3MOXHOCTB
MOCTPOCHUS 3aMKHYTBIX IMKJIOB B TPOU3BOJACTBE yA0OpeHui. [Ipou3BOICTBO CEpHON KHUCIOTHI
KOHTaKTHBIM METOJIOM.

Karanutnueckne mnpoueccbl He(Tenmepepadorku. MupoBble 3amackl M JeQUUUT HEPTH.
OcHoBHBIE TIPOAYKTHl HedrenepepaboTku. [lepBuuyHBIE W BTOPUYHBIE MPOLECCH HedTenepepaboTKH.
I'myOokass mepepaboTka HEPTH C HCMHOJIb30BAHHUEM KAaTaJTUTHUYECKHX IPOIIECCOB — OCHOBA
pecypcocOepeKeHrs U MOJTy4eHHs BHICOKOKa4eCTBEHHBIX HE(PTETPOTYKTOB.

Karanurnueckuil KpeKWHT: XUMUYECKHE OCHOBBI U IiefieBble MPOIYKThl. ChIpbe KaTaJIUTHUYECKOIO
KpekuHra. Kartanms3atopbl KpeKMHra — OT MNPUPOAHBIX IJIMH JO CHHTETUYECKHX LEONHUTOB. Poib
AITIOMOCUJIMKATHOM MaTpuIlbl. Perenepanus kaTaau3zaTtopa. DBOJIOLUS amnmnapaTypHOro ohopmieHus
KaTaJUTHYECKOTO KpeKHHTra: (DUIBTPYIOIIMIA CIIOM KaTaiau3aTopa, B3BEIICHHBIA CIOW, IBIKYIIUHCS
CJION 3€pPHHUCTOTO KaTaJIu3aTopa, KPEKUHT B TUDT-pEaKTope.
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OcHOBHBIE TMapaMeTpbl COBPEMEHHOro Ipoiecca. IlyTu coBepIIeHCTBOBaHUS KaTaTUTHYECKOTO
KpekuHra. [[pyrue karanuTuueckue mpoueccsl HedrenepepaboTKu: puGpOPMHUHT, TUIATGOPMUHT U JIp.

HpOI/I3BOl[CTBO IIOJINDTUIICHA. PaI[I/IKaJIBHaSI U HMOHHAaA NOJUMCPU3AlUAg STUJICHA. KaTaJII/ISaTOpr
MOHHOM nonuMepu3anuu. [loaumepusanus B ra3oBoii (asze, B pacTBOpE, B CYCIICH3UU, IPEUMYILIECTBA U
HegocTatku. CBOMCTBA MOJUATUIICHA: TNIOTHOCTb, CTENIEHb KPUCTAINTMYHOCTH, MOJICKYJIIpHAsL Macca.

Coipbe 11t mpou3BoAcTBa mosmdTUieHa. [IpomsBoactBo stunena.  IloaroroBka chipest AJid
IIPOM3BO/ICTBA MOJIUITUIICHA.

BapuaHTbl TEXHOJIOIMYECKMX CXEM NPOM3BOACTBA IMOJMATWICHA. TexHollornyeckas cxema
MOJIYYCHHA IOJIUITUIICHA ITPU BBICOKOM JIaBJICHUMU. HonyquHe MOJIM3THUJICHA HpHU CPCAHUX W HU3KUX
naieHusix. CpaBHUTEIBHBINA aHATU3 CIOCOOOB MPOU3BOACTBA MOIMATUIIEHA. TexHonorus nepepadboTku
MOJIMATHIIEHA U 00JIaCTH IMPUMCHCHU I/ISILCJII/Iﬁ W3 HETro. XHMHUYECKas MOIII/I(i)I/IKaIII/IH IIOJIMDTUIICHA.
DKOJIOTMYECKHUE aCIEKThI IPOU3BOACTBA MOJUITHIICHA U U3/ICIIUN U3 HETO.

DJIeKTPOXMMHYecKOe MPOM3BOACTBA. TeopeTuuecKkue OCHOBBI 3JIEKTPOJM3a pacTBOPOB U
pacIyIaBOB XJIOPUOB IEIOYHBIX METaIoB. banaHc HampsbkeHUs M pacxof dHepruu. BeIXoj mo TOKy.
MarepuanbsHbiii Oananc anekrponusepa. [lepenoc B nuadparme 1 HOHOOOMEHHOW MeMOpaHe.

Tunbl MPOMBIIUIEHHBIX 3JEKTPOIU3EPOB: NuadparMeHHbII U MEMOpPAHHBIN; C KUAKUM PTYTHBIM
KaTo/I0M; PEaKTOp-pasjarareib aMaiblaMbl; 3JIEKTPOJIU3EP IS DJIEKTPOIN3a PACILIIaBOB.

[Tpou3BOACTBO XJOpa M KayCTUYECKOM COJbI: MPUTOTOBJICHHWE W OYMCTKA paccoja; 3JIEKTPOIU3
pacTBOpOB U paciuiaBoB. KoHaeHcalys xjiopa, ero XxpaHeHue U TpaHcnopTupoBka. Ocylika U nepekayka
BOZIOpo/a. Bpinapka u miaBka kaycTUyeckon coabl. CpaBHUTENbHBINA aHAIN3 TEXHOJIOTMUYECKUX CXEM.
Okojoruyeckue npoOaemMbl IPOU3BOJCTBA XJI0pa U KAYCTUUECKON COJIBI.

[Ipon3BOACTBO METAINIMYECKOTO ATFOMUHUSA. DJIEKTPOIUT B MPOU3BOACTBE ATOMUHMS. AHOJIHBIE U
KaTOJHBIC PCAKIUU. Tuner n KOHCTPYKIHUU 3SJICKTPOJIU3CPOB. AHOIIHI)IC W KaTOJAHBIC MAaTCpHaJIbl B
MIPOU3BOJICTBE amtoMuHus. [Ipobiema Maon3HaIMBAEMOTO aHOIA.

DNEeKTPOXUMUYECKHE  TPOW3BOJACTBA  IIEJIOYHBIX  METaUIOB.  OJKOJOTHYECKHE  MPOOJIEMbI
MIPOU3BOJICTBA METAILJIOB.

5. O6pa3oBare/ibHbIE TEXHOJIOTHHU

[lepeuenr  WHG(OPMALMOHHBIX  TEXHOJIOTMH,  HCIOJB3YEMbIX  MPU  OCYLIECTBIEHUU
00pa30BaTeNLHOTO MpoLiecca MO AUCHUILIUHE: TEXHOJIOTUU CMEIIAHHOTO 00yUeHUs.

Hcnonp3yeTcst TEXHOJIOTHS TNPOBENEHUs JabOpaTOpHBIX pabOT B TPaauLMOHHOM (opMe — Ha
MO/JICJIBHBIX YCTaHOBKAaX, B COUYETAHHM C BUPTYaJIbHBIMH JaOOpAaTOPHBIMU PabOTaMH, BKIIOYAOIIUMHU
CO3/1aHME CTYJEHTAMH IMPOCTEHIINX MAaTeMaTHYECKUX MOJENel MPOLECCOB XMMHUECKON TEXHOJIOTHH, a
TaKXe KOMIIBIOTEpHBIH SKCIIEPUMEHT Ha 0a3e COCTaBlIEHHbIX Mojened. HekoTopsle maremaTHuyeckue
MOJIe M (B 4YaCTHOCTH, PEKTU(UKALIUY B HACAJJOUHON KOJIOHHE) CTYJIEHThI UCIIOJIB3YIOT AJIsl IPOBEICHUS
ontumuzalMu mporecca. llpu aHanmu3e pe3ynbTaToB Kak J1aOOpaTOPHOrO, TaKk M BUPTYaJIbHOTO
HKCIIEPUMEHTA UCIOJB3YETCsl METO/IbI: paboTa B IpyIe Mo 2-3 MCHOJIB3YIOTCS TEXHOJOTMHU pa3BUTHUS
KPUTUYECKOTO MBIIUIEHUS U TpobiaeMHoro oOyueHus. CTyIeHTH MPOBOAAT KPUTUUECKUN aHAIHU3 U
0000111eHNE MOJIyYEHHBIX JTaHHBIX, UCIOJbB3YS W3BECTHbIE UM 3aKOHOMEPHOCTH XMMHUU U XUMHUYECKOU
TEXHOJIOTUH, JENAIOT BBIBOABI 00 3(P(PEKTUBHOCTH H3y4aeMOro Ipolecca M pemarT MpoOIeMsbl,
CBSI3aHHBIE C IOMCKOM ITyTeH MOBBIIIEHUS! TPOU3BOAUTENLHOCTH YCTAHOBKH M KauecTBa MPOAYKTa.

Hcnonb3yeTcst Takke TPaAUIMOHHAS TEXHOJIOTUSI OOy4YEeHHs, 3aKJII0YAIOIIAsACs B YTEHUH JIEKIUH C
npeseHTauusIMH. [Ipu Tekyiem KOHTpoJie 3HAaHWWM HCIOJIb3YeTCSl TEXHOJIOTHUS KOMITbIOTEPHOTO WIIN
0JIaHKOBOT'O TECTUPOBAHHUS.

Jlns Tekymero U MpOMEXYTOUYHOTO KOHTPOJISI 3HAHMM CTYIEHTOB HCHOJIb3YyeTCS PEHTHUHIOBas
TEXHOJIOTHSI.

6. YueOHO-MeTOAMYECKOE O0ecreYeHre CaMOCTOSITeIbHOM padoThl 00y4aroLUXCst
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CamocTtosTenpbHas paboTa CTYACHTOB pealu3yercs: a) B (QopMe MOATOTOBKM K 3alluTe
71a00paTOPHBIX paboOT MyTeM M3y4YEHHs] COOTBETCTBYIOIIUX Pa3esioB Kypca, METOJUYECKUX YKa3aHUH U
aHaJM3a Ha UX OCHOBE DE3YJIbTATOB BBIOJHEHHS PA0OTHI; 0) MPH M3YUYEHUN TEOPETUUYECKHUX pa3ieiioB
Kypca Ui MOATOTOBKH K c/laue KOJUIOKBUYMOB M SK3aMEHa.

CamocTosTenbHyI0 padoTy CTYJICHTOB 00ECIEYHBAIOT METOAMYECKHE MAaTEPUAIIBI K JIGKIIMOHHOMY
Kypcy U METOJUYECKHE yKa3aHus K IPaKTUKyMy, pa3MelleHHble Ha caiite oubnuorexku UBIL'Y, a Takxe
UH(POPMALIMOHHBIH pecypc B KOMIIBIOTEPHOM Kilacce (hakylbTeTa, COMACPXKALIUM IpEe3eHTAuN K
JICKIUSM, BOIPOCHI JUIS MOATOTOBKH K KOJUIOKBUYMaM M K 9K3aMeHY, TpaduKH JIEKIHH, MpaKkTUKyma,
CIIMCOK PEKOMEH]JIyEMOH JHUTEpaTypbl U JONOJHUTEIIbHbIE MaTepuaibl M0 PSAYy TEM, COAep Kalluii
cceuikn Ha OBC. Metonuuecknii MaTepuan Mo OOECIICUCHHIO CaMOCTOSITEIbHOM pabOThI CTYACHTOB
npuBoauTcs B npuioxenuu 1 k PIT.

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

B kauecTBe OIEHOYHBIX CPEICTB sl POBEICHHS TEKYIIETO KOHTPOJISL BEICTYIIAIOT: KOHTPOJIbHBIC
TECTUPOBaHUS (KOMIUIEKT TECTOBBIX 3aJ]aHHil) U 3aJlaHUs MO MPAKTUYECKUM 3aHATUSAM (1abopaTopHbIE
paboThI, MpakTHYECKUEe pabOTHl MO KOMIBIOTEPHOMY MOJEIMPOBAHUIO). sl TpOBENEHHSI UTOTOBOTO
KOHTPOJISI — YCTHBIN SK3aMEH.

OneHka 3HaHWN CTYJEHTOB OCYIIECTBIIAETCS B (pOpME PEHTHHTOBOTO KOHTPOJL. MakcumalnbHas
olleHKa no auciuiuiiae cocrapiser 100 6amioB. B xome Tekyiiero KOHTPOJsl YCIIEBa€MOCTH CTYACHT
MOKeT HabpaTh MakcuMyM 60 0ayioB, M3 HUX MAaKCHMyM 2 0Oajuia 3a KaXKIyro JIA0OpaTOPHYIO 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 BBINOJHEHHUs y4yeOHOro skcrnepumenta, 0,5
6asuta 3a KauecTBO opopMIIeHHs oTueTa U 1 6as 3a 3a1mTy padoThI.

Jlomyck K AK3aMeHy MOJTy4YaroT CTY/ACHTHI, TOJHOCTHIO BBHIOJHUBIINE JTa00PATOPHBIA MPAKTUKYM,
C/IaBIIME BCe KOHTPOJIbHbIE U HaOpaBiIie He MeHee 35 peTUHIoBbIX 06amioB. CTyIeHThI, HabpaBIIMe He
MeHee 45 0aJJIOB MMEIOT MPaBO HA TOJyYeHHE MPU30BBIX OamioB (45-49 + 10 Gamos, 50-55 +20
6amoB, 56-60 +30 6amioB).

DK3aMEeHaIlMOHHBIN OTBET olleHHBaeTcs U3 pacuera B 40 OaioB, B COOTBETCTBUHU C PEHTHHIOBOM
LIKAQJION.
KpuTtepnuu oleHKH 0TBeTa Ha BONPOCHI IK3aMEeHAIHOHHOT0 OHJIeTa
[Tokazarenu bauibl

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

OTBeT 4YaCTUYHO pPACKPBIBAET TMPEMJIOKECHHYIO [UIS OOCYXJeHUus Temy. | 26-34
[IpuBoMMBIE B OTBETE MOHATHUS U CXEMbl HIUIIOCTPUPYIOTCS HIUTIOCTPUPYIOTCS
npumMepamu. CTyJeHT IEMOHCTPUPYET XOpoIllee BiIaJeHHe TEPMHHOJIOTHEH 1 OTBEYaET
Ha OOJIBIIMHCTBO JONOJIHUTENBHBIX BOIIPOCOB IO TeME 00CYKACHUS.

unu

OtBer o0najgaeT 4YETKOCTbIO M TOJIHOTOM, HO HE BCE OTHOCAILIMECS K TeMme
OOCYX/IEHUSI TIOHATUSI M CXEMBbl HUTFOCTPHPYIOTCS TMPUMEPAMH, WIH TIPUBEICHHBIC
IPUMEPBI COAEPXKAT OLIUOKH, WIM CTYJEHT HE MOXKET JETAJIbHO MPOKOMMEHTHPOBAThH
NIPUBEJICHHBIC UM TIPUMEPBHI.

unu

OtBer oGOnamaer monHOTOW. I[IpMBOAMMEBIE B HEM NOHATHUS M KOHCTPYKIUHU
WLTIOCTPUPYIOTCS TpuMepaMu. Ho cTyeHT 3aTpyaHseTcs AaTh NpaBUIIbHBIE OTBETHI HA
JIOTIOJTHUTEIIbHBIE BOIPOCHI 110 TEME 00CYKICHHSL.
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OTBeT YaCTUYHO DPACKPBIBACT MPEUIOKEHHYIO I OOCYXIeHus Temy (manbl | 25-20
BEpHBIC OTBETHI Ha MOJIOBUHY MPEIOKECHHBIX BOPOCcoB). He Bce oTHOCsAIMECS K TeMe
OOCYXJIeHUSI TIOHATHS M  KOHCTPYKLIMH HWUIFOCTPUPYIOTCS TpUMEpaMu WU
NPHUBEICHHBIC TPHUMEPBI  COJAEpKaT  OMMOKHW, WJIM CTYICHT  3aTpPyTHSETCS
POKOMMEHTHPOBATh TPUBEACHHBIE UM MHpuMepbl. CTyIeHT JeMOHCTpPHpYyeT ciaboe
BJIQJICHUE TEPMHUHOJIOTHEH W OTBEUACT HAa HEKOTOPBIC JOIMOJHUTEIBHBIE BOIPOCHI TIO
TeMe 00CYKICHUSI.

CTyneHT JAeMOHCTPUPYET OTCYTCTBHE 3HAHUS W MOHUMAaHUS 1Mo mpeaioxkenHoi | 0-19
JUIsE OOCYXKJICHUS] TEME M HE OTBEYACT Ha JIOTIOJHUTEIIbHBIC BOIPOCHI.

HtoroBasi olleHKa CKJIaJbIBaeTCs U3 0AJUIOB, MOJTYYEHHBIX B XOJAE TEKYIIEro KOHTPOIS M Ha
sk3amene. Kputepun onenku: 50-69 6aioB — «ymn0BIETBOPUTENBHO», 70 — 84 GamioB - «xopoiioy, 85
0aJlJIOB U BBIIIE — «OTIMYHO.

8. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne TUCIUTITHHBI
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http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew/91-biologiya-i-khimiya/uchebno-
metodicheskie-izdaniya
8. TexHOIOTHS BOKHEHIIIMX XUMUYECKUX MPOU3BOJICTB | METOJUYECKIE MATEPHAIIBI K JICKIIUSM 10
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 YKa3aHUs 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.®. Meroap! pacyéra mpoIeccoB U anmnapaTroB XUMHYECKOW TEXHOIOTHU: (IPUMEPHI U
3anaun) : yaeoHoe mocobue / B.®. ®pomnos, [1.I'. Pomankos, O.M. ®nuctok. - 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" : yuyeOHOE
nocooue / B.®. ®ponos. - CII6. : Xummsgar, 2008. - 608 c. - ISBN 978-5-93808-158-1 ; To xe
[Dnexrponnsii pecypce]. - URL: //biblioclub.ru/index.php?page=book&id=98347
3. ®wmmonoBa, O.H. TexHOJIOTrHYeCKHe pacyeThl IPOU3BOJICTBEHHBIX MPOIECCOB: yueOHOe mocobdue /
O.H. ®unumonoBa, M.B. Entotuna. - Boponex : BopoHEXCKHH ToCyAapCTBEHHBIM YHUBEPCUTET
WHXKCHEPHBIX TexHoyoruid, 2012. - 116 c. - ISBN 978-5-89448-956-8 ; To ke [ DnekTpoHHEIH pecypc]. -
URL.: //biblioclub.ru/index.php?page=book&id=142063

Pecypcel nHopMannoHHO-TETEKOMMYHUKAIIMOHHON ceTu «HTepHeT»:

Cucrema 5SIEKTPOHHOM MOAJEPKKH 00pa3oBaTeNbHOTO mporecca «MoH — YHHUBEPCHUTET»
https://uni.ivanovo.ac.ru

ITpodeccuonanbHbie 6a3bl JTaHHBIX U UHPOPMAIIMIOHHO-CIIPABOYHBIE CUCTEMBI:

OBbC «YHuBepcureTckas 6ubanoTeka 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

Onexrponnsbiii 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, Moii
yHHMBepcuTeT, naker nmporpaMmMm MathCad (/lemo-Bepcus), TectoBast o6oiouka «Jx3ameHarop 5.0»
(demo-Bepcus).

9. MaTepuaibHO-TeXHHYECKOE o0ecneyeHne T CIMIMIMHbI

VY4eOHblE ayAUTOPUH:

- JUIS TIPOBEJICHUS 3aHATHH JIEKIMOHHOTO THTA C KOMILICKTOM CIEIHAIN3UPOBAHHONW Yy4eOHOM
MeOen W TEXHHYECKUMH CpEACTBAMH OOYYeHHUs, CIYXallUMH JUIsl TPEeIOCTaBICHUs y4eOHOM
uH(popMaluu O60JIBILION ayIUTOPUN;

- 7 TpPOBEACHUS 3aHATUH CEMHUHAPCKOTO THIA, KOHCYJIbTAIMH, TEKYIIEro KOHTPOJIS U
IPOMEKYTOYHOW aTTECTAIlMH ¢ KOMIUIEKTOM CIHEIHaTH3MPOBAHHON yueOHON MeOeln U TeXHHYECKUMHU
CpeACTBaMU O0Y4YEHHS;

- 7S TIPOBEACHUS 3aHATHH CEMHHAPCKOTO THIIA, KOHCYJNBTAIMH, TEKYIIEro KOHTPOIS H
IPOMEXYTOUHOU aTTECTAIlMM C KOMIUIEKTOM CIEIHATU3UPOBAHHON yueOHONW MeOenn U TeXHUYECKUMHU
cpencTBamMu OOy4CHHS.

JlaGopatopus, ocHaleHHast 1a00paTOPHBIM 000PYA0BAaHHEM, KOMILJIEKTOM CIELUAIN3UPOBAHHON
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yueOHOI MeOenu 1 TEXHUYECKUMU CPEICTBAMH 00ydeHUsI.

[Tomemienue mjis caMOCTOSITENILHOM pPabOThI, OCHALIEHHOE KOMILJIEKTOM CHEIHaTU3UpPOBAHHON
yueOHOI MeOenH, KOMITBIOTEPHOW TEXHHKOW ¢ BO3MOXHOCTBIO MOAKIIOUEHUs K cetu «HTepHeT» u
obecnieuenuem noctymna B SUOC.

JleMoHCTpanoHHOE 000pYJOBaHWE W Y4E€OHO-HAIIIAJHBIC MOCOOWS Ul 3aHATHHA JIEKIMOHHOTO
THUIa, 00eCIIeYNBAIOIINE TEMAaTHYECKIE WIUTFOCTPALIUU:
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ABTOp pabodeii mporpaMmbl JAUCHMIUIMHBI. JIONEHT Kadenpbl (yHIaMEHTATBHOW U
MPUKJIAAHON XUMUH, KaHAUAAT XUMUYeckux Hayk denopos M.C.

[TIporpamMmma paccMoTpeHa | YTBEpXKACHA Ha 3acemaHud Kadeapbl QyHIAMEHTAILHOU U
npukiaaaHor xumuu 29 asrycra 2024 r., npotokon Ne 14,

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

PykoBonutens OI1 /

(moamnuce)



