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Mporpamma aucumnnmHbl "OcobeHHOCTU akennyaTauuy katanusatopos”; 04.04.01 "Xumns".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma aucumnnmHbl "OcobeHHOCTU akennyaTauuy katanusatopos”; 04.04.01 "Xumns".

Mporpammy oucuunnnHebl paspaboTan(a)(n) 3aMecTUTeNb AUPEKTOPA MO CBSA3SM C MPOMbIWAEHHOCTBLIO U
KoMMepumanuzauum Nlambepos A.A. (AMPEKTOpPaT XMMUYECKOro MHCTUTYTa UM. A.M. ByTneposa, XMMnU4eCcknin UHCTUTYT
um. A.M. Bytneposa), Alexander.Lamberov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOn BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTtaeMoi KOMNETEeHLUN

OK-1 CNOCOBHOCTbIO BNafeTb KyNbTYPOM MbIWAEHNS, YMEHNE apryMEHTUPOBAHO U SICHO
CTPOWTb YCTHYIO U NMUCbMEHHYIO peyb

oK-2 CNOCOBHOCTBLIO YBaXUTENBHO 1 6EPEXHO OTHOCUTHLCS K UCTOPUYECKOMY HACNEeauo 1
KyNbTYpPHbIM TPaAMLMSIM, TONEPAHTHOCTb B BOCMPUSITAM COLMANBHBIX U KYNbTYPHbIX
pasnuyunin

MK-1 CMOCOBHOCTbIO AeMOHCTpaLuK oblieHay Hbix 6a30BbIX 3HAHUI ECTECTBEHHbIX Hayk,

MaTeMatnkm u MHOpPMaTUKK, MOHUMaHUE OCHOBHbIX 0aKTOB, KOHLEMNLUU,
NPUHLIMMNOB TEOPUIA, CBA3AHHBIX C MPUKNAAHOM MateMaTnKom 1 MHPOPMATHKON

MK-10 CNocoBHOCTbIO NPUMEHATL B NPOCOECCNOoHaNbHOM AeSTENbHOCTU COBPEMEHHbIE
361K MPOrPaMMUPOBaHNS U S3blk 6a3 faHHbIX, OnepaLnoHHble CUCTEMD,
3N1EKTPOHHbIE BBNMOTEKN 1 NakeTbl MPOrpamMM, CETEBLIE TEXHOMOTMK

NK-3 CMOCOBHOCTbIO MOHMMATb U NPUMEHSTb B UCCNELOBATENbCKON N NPUKNALHON
[0eATeNbHOCTN COBPEMEHHbI MatemMaTnyeckuin annapar

MK-5 CNocobHOCTbIO KpUTn4eckn nepeocMbiCnneBaTb HaKOMMEHHbIN ONbIT, NBMEHATb npu
Heob6x04UMOCTY BMA U Xapaktep CBOEM ﬂpOCpGCCI/IOH&J'IbHOVI 0eATeNIbHOCTU

MNK-6 CMOCOBHOCTBIO OCYILECTBAATh LieNeHanpaBneHHbIn NOUCK MHGPOPMAaLMM O HOBEMLLMX
Hay4HbIX ¥ TEXHONOFMYECKMX OOCTUXEHUSAX B CETU VIHTEPHET 1 13 Opyrux
MCTOYHWKOB

MnK-7 CrocobHOCTbIO cobrpaTb, 06pabatbiBaTb U MHTEPNPETUPOBATL AAHHbIE

COBPEMEHHbIX Hay4YHbIX UCCNenoBaHWi, HeobxoauMble Ons POPMUPOBAHUS BLIBOIOB
MO COOTBETCTBYIOWMM Hay4YHbIM, NPOPECCMOHANbHBIM, COLMANbHBIM U 3TUYECKUM
npobnemam

Obyyatolpmincs, 0OCBOVBLUWA LUCLUMANHY (MOLYNb):

JonxeH 3HaTb:

MeTObl NPOBELEHUS IKCMEPUMEHTA B NaBOPATOPHbIX YCNOBUSIX, KPUTEPUN SDEKTUBHOCTH
KaTanMTn4yecKoro npotecca, 0CoOB6EHHOCTM SKCnyaTaLnmy pa3nnyHbIX Katanna3aTopoB, COBPEMEHHbIE
KatanMTuyeckmne nNpon3BOACTBA N TEHAEHUMMN NX PA3BUTUS
JlonxeH ymeTb:

NPV N3y4EHUN HOBOTO XMMMYECKOr0 KaTaIMTMYECKOro npoLecca nony4nts B 1abopaTtopHbIX
YCNOBUAX 3KCNEPUMEHTANbHbIE AaHHblE, NPUrO4HbIE ANS SKCTPaNONSAUUN K NPOMBbILWAEHHbIM
YCNOBUSIM, B MPOMBILWEHHBIX YCNOBMSIX Noabrpatb 1 perynmpoBaTtb yCnosus Hanbonee
6naronpusTHbE 4NS NMPUMEHSEMOrO KaTanusaropa
HonxeH Bnagetb:

NPeLCTaBNEHNEM O XMMUYECKUX N CON3NYECKMX NPOLECCax, NPOTEKAIOWMX Kak Ha NOBEPXHOCTU U B
OTOEeNbHOWM rpaHyne KkaTanusaTopa, Tak U B peakTopax pasfiM4Horo tmna
JonxeH AeMOHCTpUpPoBaTb CNOCOBHOCTb U FOTOBHOCTD!

NPV N3Y4eHUN HOBOFO XMMMYECKOro KaTanmMTMyeckoro npouecca nony4utb B nabopaTopHbIX
YCNOBUAX 3KCNEPUMEHTANbHbIE AaHHble, NPUrO4HbIE ANS SKCTPaNONSAUUM K NPOMBbILWAEHHbIM
YCNOBUAM
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Mporpamma aucumnnmHbl "OcobeHHOCTU akennyaTauuy katanusatopos”; 04.04.01 "Xumns".

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OIMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAtodeHa B pasgen "B1.B.1B.5 ducunnnuHel (Mogynun)" 0CHOBHOM NPOMPECCMOHANbHOW
obpaszoBatenbHoi nporpammel 04.04.01 "Xumust (Hedotexmummst n katanma)" n 0THOCMTCS K AUCLMMAMHAM NO BbIGOpPY.
OceauBaetcs Ha 2 Kypce B 3 cemecTpe.

3. O6bem gucuMnInHbI (MOAYNs) B 3a4eTHbIX eQuHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLmuxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatoLmxcs

O6was TpynoeMKOCTb ANCLMMANHBI COCTaBNSIET 2 3a4eTHbIX(ble) eanHuL(bl) Ha 72 yaca(os).

KoHTakTHasi paboTa - 26 yaca(oB), B TOM 4yncne nekuun - 0 yaca(os), npakTnyeckne 3aHaTus - 18 yaca(os),
nabopatopHble paboTbl - 8 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocrTositenbHas paboTta - 46 4aca(os).
KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMAUHBIL: 3a4eT B 3 cemecTpe.

4. CopepxaHue AUCUUNNUHbI (MOAYNS), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4yeCcKuil nnaH KOHTaKTHON U CaMOCTOATENbHOM paboThbl NO AUCLUNINHE (MOAYIIO)

Buaobl u yachbl
KOHTaKTHOW paboTbl,

Pasnenbl pucumnnuHel / MX TPy ROEMKOCTb CamocrosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuueckunelaboparopHble
Jekunm 3aHATUSA pabortbl
Tewma 1. BeegeHnve. [NprmeHeHne
1.|reTeporeHHbIX KaTannM3aTopos B 3 0 3 0 6
XMMWNYECKOW NPOMBIWIEHHOCTHN
Tema 2. KuHeTuka katanmtmyeckmnx
o [Tema 2. Kunetuka kata ec 3 0 3 1 6
peakuunii
3 Tema 3. lNpoueccol nepeHoca B 3 0 3 5 6
‘Irpanyne n cnoe katanmaaTopa
4 Tema 4. OcobeHHOCTM aKcnayaTaumm 3 0 3 5 6
"|NpOMbIWNEHHBIX KaTanu3aTopoB
Tema 5. Katanutuyeckne peaktopbl u
5.|ocobeHHOCTM akcnnyaTaumm 3 0 3 1 12
Karannsaropos
Tema 6. OcobeHHOCTM aKcnayaTaumm
KaTannsatopoB Ha npumepe
6. MPOMBbILNEHHBIX KaTanuTN4eckmx 3 0 3 2 10
npoueccos
Toro 0 18 8 46

4.2 CopepxaHue auCUUMIUHLI (MOBYNS)
Tema 1. BBepeHue. NNprMeHeHUe reTeporeHHbIX Katasam3aTtopoB B XMMUYECKOW MPOMbILLNIEHHOCTU
BeeneHwe. [NpuMeHeHre reTeporeHHbIX Katannu3aTtopoB B XMMUYECKOW NMPOMbIWAEHHOCTM

BeeneHue

Katanm3om Ha3biBaOT M3MEHEHWE CKOPOCTU UNW BO3BYXAEHMNE XMMUYECKON peakLmmu Npy BO3OENCTBUN BELWECTB -
KaTanuaaTopos, KOTOPbIE Y4aCTBYIOT B peakLumu, HO HE BXOAST B COCTAB KOHEYHbIX NPoaykToB. Katanusatop He
HaxoAWTCS B CTEXMO?METPUYECKOM OTHOWEHMM C NPOAYKTaMU 1, KaK NpPaBuno, PEreHepupyeTcs no?cne Kaxaoro umkna
npeBpaLLeHnii peareHToB B NPOAYyKTbl. B 6onbWwMHCTBE Clyyaes KONMYECTBO KaTanuaaTopa MHOrO MeHbLUe KONMYecTsa
peareHToB.

PasnuyaloT NonoXutenbHbIA Katannsa, Koraa katanmaaTop yeckopseT peak?umio, u oTpuuaTenbHbIiA, Korga karanm3arop
3aMennset peakumio. B 601b?WMHCTBE CNyyYaes Nos TEPMUHOM 7KaTanua? NoHMMAaIOT NONOXUTENbHbIA Kata?numa.
SiBneHme yckopeHms peakumm npy BO34ENCTBMM NPOAYKTa pe?akumm Ui 0GHOMO U3 NPOMEXYTO4HbIX BEWeCTB
HasblBalOT aBTOKATANIM3OM.

OcHOBHbIE CTaguKn KaTanmsa
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Mporpamma aucumnnmHbl "OcobeHHOCTU akennyaTauuy katanusatopos”; 04.04.01 "Xumns".

eTeporeHHo-KaTaNMTUYECKYO PeakLmio MOXHO pa3buTb Ha cnepyowme OCHOBHbIE CTaaun: AUGIY3ns KOMMOHEHTOB K
kaTanusartopy; agcopbuns; co6?CTBEHHO KatanuTmyeckas peakums (XMMMYeckue NpespalleHns Ha NoBepPXHO?CTy,
06bI4HO HECKOMBbKO CTanuii); necopbumst u obpaTtHas AMdpgy3mns NPOayKTOB peakLu.

Ap.copéumem Ha3blBAOT NMOBbIWEHNE KOHUEeHTpaunn Monekyn, atoMmos Uin. NOHOB BOMN3N NOBEPXHOCTK TBEpPOOoro tena.
Ancopbrpyemoe BellecTBO Ha3bl?BaOT ancopbaToMm, a TBepaoe Teno, Ha KOTOPOM NpoTekaeT aacopoums, -
aacopbeHToM.

Knaccudomkaums kaTanutnyeckmx npoLeccoB 1 Katanu3aTopos Mo MexaHu3Mmy, Noabop KatannsaTtopos

Ons obwer opmeHTaumm B nonbope katannsatopos nonesHa knaccmuka?ums katanmtnyeckux npoLeccos no
MexaHu3Mmy fencteus katannsatopos. Co?rnacHo PorvHckoMy, KaTanuTniyeckme peakuun MOXHO pasfaenvTb Ha aBa
60nb?WKX Knacca: OKUCIUTENbHO-BOCCTAHOBUTENbHBIE (OAHO3MEKTPOHHbBIE) U KNCIOTHO-OCHOBHbIE (MOHHHbIE).

K nepeoMy knaccy OTHOCST MPOLECChI, CBA3aHHbIE C NEPEXOAOM INEKTPO?HOB: OKUCNEHNE, BOCCTaHOBNEHME,
rMApupoBaHve, gernapruposaHme, pasnoxe?Hue Kucnopoaconepxauumx coeagmHermnin tuna H202, N20, KC104.
TunnYHbIMK KaTannaaTopamm 4Ns HUX SBASIOTCS MeTanbl 1 NONYNPOBOLHMKM.

Ko BTOpOMyY Knaccy npuyancnsioT peakuum KNCIOTHO-OCHOBHOIO B3anMOAEN ?CTBUSA: KaTannTUYECKNIA KPEKWHT,
rmopartauns, gernapatauus, rmoponns, MHO?rne peakuum n3oMepmsanmnm, nonuMeprusaunm, KoHaeHcaumm
opraHn4yecknx Be?WwecTs. TUNMYHBIMK KaTanuaaTtopammn aToro Knacca siBnsitoTcs Teepable Tena, obnagawowme
KUCNOTHbIMK (aMOPMOHbIE U CUHTETUYECKME antomocunukartsl, Al203, ThO2, cBepXKMCNOTbI: BLICOKOKPEMHUCTbIE
LLeoNunTbl, reTepononmkuc?noTsl) n ocHoeHbiMK (MgO, CaO) csoiticTBamu.

Takxe cywecTByeT pa3fneneHne peakuuin B OpraHMYeCcKon XMMmm no MEXaHN3My 9/IEMEHTAPHOMO akTa Ha
remMo?IMTn4ecKme N reTeponnTmyeckne. B anemeHTapHoOM akTe reMonMTNYeCKon pe?akumm NpouCXoonT pasneneHme
9MEeKTPOHOB [BYX3/IEKTPOHHOM Napbl, 06pa?3ytoweii XMUYECKyo KOBaneHTHyto cBsdb A?/?B. B reTeponntnyieckmx
peak?uusix obpasoBaHne 1 paspylleHne XMMUYEeCKUX CBS3el npoTekaloT 6e3 pasaene?Husi napbl 3NeKTPOHOB.

B otoenbHbIiA, TpeTuiA, Knacc cnenyeT BblAENNTb KaTtannma KoopANHALUMOHHbBI?MX coeaunHeHnaMn. KoopamHaumoHHas
CBSI3b - 3T0 JOHOPHO-AKLIENTOPHAas CBA3b, peanmayowascs B KOMMIEKCHbIX CoeanHeHusx. Yiucno cesseit (n), KOTo?pble
UeHTpanbHbI (MeTannuyeckuin) atom M obpasyeT ¢ gpyrumm aTomamu unm rpynnamm - nuraHgamm L - B komnnekce MLn
npesbiwaeT goopMasbHyt0 BaneHTHOCTb MeTanna M.

Tema 2. KuHeTHKa KaTanutuyeckux peakuumn
KnHeTnka katanutnyeckmx peakumi

STanbl KNHETNYECKMX UCCNEL0BaHMIA. DKCNEepUMEHTaIbHbIE METOAbI ONPEeNeneHns CKOPOCTEN peakuunii, TpeboBaHUs K
YCNOBWSIM NMPOBEAEHNS SKCNEPUMEHTOB

HenocpencTteeHHas 3anada KMHETUHECKOrO 9KCNEPUMEHTA CBOLMTCS K MONYYEHUIO AAHHbBIX O BEMMYMHAX BbIXOLOB
NMPOOYKTOB peakLuy (CTeneHel npeepalleHmns) kak qoyHKLMM napaMeTpoB npouecca. Takumy napameTpamy SBAsTCS
BPEMS KOHTaKTa, UCXOAHbIA COCTaB CMECU, TEMMNepaTypa, faBneHne. YkasaHHble (PyHKLMOHANbHbIE 3aBUCMOCTU MOTYT
6bITb MOMYYEHBI NYTEM BAPbUPOBAHMS OAHHbLIX NAPaMeTPOB; NPY 3TOM LienecoobpasHo, Y4Tobbl B KaX 40/ Cepun OnbiTOB
NoABeprancs U3MeHeHMIo TONbKO OWH NapameTp.

I/I3y'-|eH|/|e KWHETUKN KOHKPETHbIX XUMNYECKUX peaKLl,VII7I Ha4YnHaeTCA, Kak npaBnno, C NOCTPoOeHNSA sKCnepnMeHTanbHO
onpenensemblx 3aBUCUMOCTEN Ci=f(T), KOTOpPbl€ HOCAT Ha3BaHNE KUHETUYECKNX KPUBbIX. Jlanee HaymHaeTcsa aHann3
3TUX OaHHbIX N N3y4HeHne MexaHn3ma npoTekaHns peakumn.

Kputepusimu npm?rogHocTv BbibrpaeMoro MeToaa uccnenoBaHmst JONXHbl 6biTb cnenyowme:

1) TOYHOCTb pe3ynbTaToB, gocTaTtodHas ans ux 06paboTku;

2) cTabunbHOCTb YCNIOBUIA B TEHEHWE BCETO OMbITA;

3) BOBMOXHOCTb BOCNPOU3BEOEHNS YCNOBUIA NPEOWECTBYOWMX OMNbITOB;

4) NerkoCTb UBMEHEHNS YCNOBUI OMbITOB MPY MNEPEXOLE OT OLHOMO K OPYrOMYy;

5) coxpaHeHune kaTanusaTopa B cTabunbHOM akTMBHOM COCTOSIHUM B X0? € OnbiTa U OT OHOrO OMbITa K OPYromy;

6) oTCcyTCTBME NoBbIX MOBOYHBIX BIUSIHUIA HA KOMMOHEHTbI peakunn n Ha Katanm3artop, npmneoasawnx K BO3MOXHbIM
N3MEHEHUAM nocnegHnx B xone onbiToB U MeXOy HUMN.

MeTonbl, ncnonb3dyemble Ons naMepeHuns KatannTn4eckom akTUBHOCTU, MOXHO p8.36I/ITb Ha aBe rpynnbl: 1) cTatn4yeckue,
ocyuwecTBnsieMble B 3aKpbITbIX CUCTEMAX, 2) NPOTO4YHbIE, peann3dyemMblie B OTKPbITbIX CUCTEMAX.

CraTtunyeckume MeToabl. |_|pl/l cTaTn4ecknx Metonax npouecc oCyuwecTendeTcsa HeCctaluMoHapPHO: peakTop 3anonHser?cs
peakunoHHOM CMECHIO 1 MO N3MEHEHMIO ee COCTaBa CO BPEMEHEM OnpenenseTcs CKOpOoCTb peakumu.

N3MepeHne akTMBHOCTY B MPOTOYHOM peakTope. B peaktope cMecb NPOXoanT ¢ NOCTO?SHHON CKOPOCTLIO Yepes TPyoKy,
3ano/iHeHHyto kaTanuaaTopoM. CocTae cMecu M3MEHSIeTCs Mo LIMHe KatanvuaaTtopa 13-3a NpoTekaHus peakuun u n3-aa
NpPo?00MbHOro NepeMellBaHms, HO B KaX,A0M JaHHOM cedyeHun TpyOKM cocTaB CMe?Cu MOCTOSIHEH 1 B NepPBOM
NPVBANXEHUN yCTaHaBIMBAETCS CTaLMOHaPHbIA CO?CTaB Katanuaaropa.

PeakTopbl noeanbHOro BelITECHEHUS. B peakTope naeanbHOro BbITECHEHUS OTCYTCTBYET NPOLONbHOE NEPEMEINBAHNE U
B K&XOOM Ce4vyeHun, nepneHankynsapHOM NnoToKy peareHToB, Noc/ie HEKOTOPOro HavyanbHOro neprona yctaHaBnmBaeTcs
cTaunoHapHbI COCTaB peareHToB, COOTBETCTBYIOWNIA TONIbKO MPOTEKAHWUIO KATanuTUYECKON peakumnn.
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Mporpamma aucumnnmHbl "OcobeHHOCTU akennyaTauuy katanusatopos”; 04.04.01 "Xumns".

PeakTopbl NofHOro cMelweHns. B peaktopax NofHOro cMeleHnst, unm aud?dpepeHumanbHeix (6earpaaneHTHbIX)
peakTopax, Npu COXPaHEHUN MOCTOSIHHOMO NMOTOKa PeareHToB NPVMEHSIIOT MHTEHCUBHOE NEpeMeLLBaHNe NPOCTPaHCTBa
C KaTanm3aTopoM C NMOMOLLbIO MELIANOK N LUPKYNSILMIO C NMOMOLLBIO MOPLIHE ?BbIX, IONACTHBLIX 9N1EKTPOMArHUTHBIX UK
LpYyrux HacocoB. B peaynbtaTte co?ctaB u TemnepaTypa ra3oBoi Unu XWAKON CMECcU Haf KaTanuaaTtopoM Nno Bcemy
peakTopy 0CTaeTcsl MOCTOSHHOM.

Tema 3. Mpoueccbl NepeHoca B rpaHyne U cnoe Karanusaropa
Mpouecchl nepeHoca B rpaHynie U cnoe karanusaropa
BHyTpranMdy3nMoHHOE TOPMOXEHME CKOPOCTU peakLmum

Ecnn xuMmnyeckas peakuusi NpoTekaeT AoCTaTo4HO ObICTPO, a CKOPOCTb CyMMApPHOro npouecca NMMMUTUPYeTCS
Ondpdoyanein peareHToB B rMopax 3epHa Katanvuaartopa, To Katanua npoTekaeT BO BHYTPUANGY3NOHHOK obnacTu.

KpuTtepusmn obnacTu BHyTpeHHel Andgodpy3nm SBnsitoTcS:

1) HanM4Me N3NOMOB Ha 3aBUCKMOCTU KOHCTAHTbI CKOPOCTU B apPEHNYCOBCKUX KOOPAUHATAX;
2) BNsSIHNE N3MEHEHWS MOPUCTOCTY KaTanmaaTopa Ha akTUBHOCTb W CeNek?TUBHOCTb;

3) BNMsIHWE pa3MepPOoB rpaHyn KaTanusatopa Ha CKOPOCTb peakumn:

4) pNst HAHECEHHbIX KaTaM3aTopPoB B KUHETMHECKOM 061acT CKOPOCTb NPO?nopLMoHanbHa KONM4YecTBy HAaHECEHHOTo
BELLECTBa, B ANGY3noHon obnacTu ? 06bl4HO He NMPOMNOopLIMOHaNbHA.

Mepexony peakumn n3 0bnacTy BHyTPEHHER AMpdy3nn B KUHETUYECKYO 00?nacTb ByayT cnocobCcTBOBATL CHUXEHNE
TemMneparypbl, CHUXEHUE NOPUCTOCTMN, U3MEHEHWE pacrnpedeneHmns aKTUBHON MacChl Mo 3EPHY C NPEUMYLLECTBEHHOIA
KOHLIeHTpauunein nocnenHern Bo BHELWHEM Clloe 3epHa.

MepeHoc BelecTBa B NOFPAHUYHOM CMOE U B WMPOKUX NOpax OnUCbIBaeTCs 3akoHOM Puka ¢ 06bluHbIM 3HaYeHreM D.
OnHako 60oMbLMHCTBO KaTanu3aTo?poB MMEET Nopbl NPENMYLECTBEHHO MANoOro AuameTpa, BHYTPU KOTOPbIX
Mone?kynsipHas onddy3ns He nofumHaeTcs 3akoHy duka. Ecnu nmametp nopbl MeHb?We cpeaHeli AnnHbl CBOOOAHOrO
npobera, MoneKynbl CTaNKMBaKTCA CO CTEHKA?MM MOPbI Yalle, 4em Mexay coboi. B Takoii nope nepeHoc BellecTsa UOeT
no mexaHnamy Krnyacena.

Bo BHyTprAangocpy3noHHon 06nact CkopocTb peakuun B h pas MeHblue, 4eM B 061aCTV XUMUYECKOA KUHETHKU. Takxe
BO BHYTPUANPEY3MOHHOK 061acTy Nopsaok peakumm No KOMMNOHEHTY, KOHLEHTpaLUsl KOTOPOro B riybuHe 3epHa
6n13Ka K Hynto, CTAHOBUTCS CPENHUM MEXAy No?psakoM peakumy B KUHETMHECKOV 06nacTy 1 NepBbIM NOPSAKOM;
Mops.A0K peakLmm No ocTanbHbIM KOMMOHEHTAM CHUXAeTCs B 2 pasa, 1 Habnoaaemasl 3Heprus akT1BaumMm CTaHo ?BUTCS
paBHOi MONOBVHE SHEPTUM aKTMBALMK B KUHETUYECKO obnacTtu.

MopucTas CTpyKTypa katanuaaTopa oKasbiBaeT BAMUSIHUE HE TONIbKO HA CKOPOCThL, HO 1 Ha n3bupaTenbHOCTb npoLecca.
Ecnn noboyHas peakuus npeacrasnsieT coboi napansiensHoe NnpespalleHe NCXOLHOro BELEeCTBa, TO
n36MpaTeNibHOCTb 3aBUCUT OT (POPMbI KMHETUHECKMX 3aKOHOMepHOCTen obenx peakumin. Jnddy3MoHHOE TOPMOXEHME
B Gonblueli CTENEHN CHUXA?eT CKOPOCTb TO U3 napanfienbHbIX PeakLmii, CKOPOCTb KOTOPOK BbICTpee yMeHbLIaeTcs ¢
POCTOM rybyHbI MPEBPALLEHUS.

Ha npakTrke 4acTo UMetloT MecTo nocnenoBateNbHble peakLmm, Koraa nonesHolii NpoayKT SBNSEeTCS NPOMEXYTOYHbIM U
MOXET MCMbITbIBATL Peakuym, Koraa noneaHblii NpoayKT SBASETCS MPOMEXYTOYHBIM U MOXET UCMbIThIBATb fanbHehune
npeepalleHmnsi ¢ 0bpa3oBaHNeM MeHee LieHHbIX BeWecTB. B aToM cnyyae AMdpdoy3MoHHOE TOPMOXEHME BCErAa CHUxXaeT
n36MpaTenbHOCTb.

Tema 4. Ocob6eHHOCTM 3KCNyaTaLMmy NPOMbILLIEHHbIX KaTann3aTtopoB
OcobeHHOCTU aKCnyaTaumm NPOMBIWNEHHbIX KaTanu3aTopos.
OcHoBHble TpeBOBaHMUS K NPOMBILLIEHHOMY KaTanu3aTopy

rlpl/l CO34aHnM HOBOIro TBepAoro karannm3artopa Win ycosepleHCTBOBaHUMN Haxoaswerocs B askcnnyataunm
Katanmsartopa Heob6xo0anMo y4nTbiBaTb CNepylowme OCHOBHbIE NapameTpbl ANng KaTtann3aTopos: PU3NKO -
MexaHun4eckue; xmmMmdeckumne; akcnnyataumoHHO-3KOHOMMNYEeCKune.

K donarko-mexaHn4eckum CBOMCTBAM Uny napameTpam Katanmaaropa MOXHO OTHECTW HACBIMHYIO MIOTHOCTb, UCTUHHYHO
MAOTHOCTb, YAENbHYI0 MOBEPXHOCTb, CPeAHU A 06BEM NOp 1 pacrnpeneneHre nop no paguycam, (PakLMOHHbIA COCTas,
pasMep YacTuu, NOPUCTOCTb, aMOPEIHOCTb UM KPUCTANNIMYHOCTD, (DOPMY 4aCTULL, TEMIOEMKOCTb, TEPMOCTOMKOCTb WK
NnapoTePMOCTOMKOCTb, CMOCOBHOCTb K OTPABMEHMIO U pereHepaumu.

K xMmMnyecknm napameTpam Katanm3aTtopoB MOXHO OTMECTU XMMUYECKMIA COCTaB, cofepXaHne npumeceit, cocobHoCTb
K aKkTMBMPOBaHMIO (MPO?eLmMpPOoBaHio, MOAUMOMLMPOBAHMIO) U OTPAaBNEHUIO SaamMm, 06pa3oBaHMIo 1 WBOB,
mMoandmkaLmnin n as, NpMBMBKE aKkTMBATOPOB K MOBEPXHOCTN TBEPAbIX KaTannu3aTopos.

lMopucTas CTpykTypa Katanm3aTopos

Kak npasuno TBepAble okCuaHble, CynbuaHble U ApyrMe YacTulpbl Katanns3aTtopos NPOHU3aHbl Nopamu.
MakponopucTele Tena conepxar nopbl paamepom ot 100 no 200 HM (HanpyuMep, NPUPOLHbLIE antoOMOCUANKATLI TNa
CUNNNUMAHWT, aKTUBMPOBaHHble yran). OHM UMEIOT yaeNnbHble NOBEPXHOCTY B npedenax ot 0,5 go 50 m2/r. B atnx
Katanusaropax u aficopbeHTax CTEHKM Nop ABAATCS rnagkuMy, ancopbumns Ha TakmMx KaTanmaatopax CoOTBeTCTByEeT

nsotepme agcopbuum JIsHrMopa. STu Nopbl UrPatoT POfb TPAHCMOPTHBIX KAHANOB, 1 TOPMOXEHMUE XMMUYECKNX
MPOLIECCOB BHYTPEHHEN ANdpy3nel MONeKyn peareHToB B HUX OTCYTCTBYeT.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 6 n3 13. EEl YHH
oML

ARl | AL O



Mporpamma aucumnnmHbl "OcobeHHOCTU akennyaTauuy katanusatopos”; 04.04.01 "Xumns".

MezonopucTble katanuaatopbl UMEOT Nopbl paguycom ot 1,5 0o 200 HM. STn TBEpAble TENa UMEIOT YAENbHYI0
noeepxHocTb B npenenax 20?500 M2/r. B HMX nmeeTcs wmpokuii Habop nop no paauycam. CynepMUKponopucTbie Tena
obnapnatoT nopamu B npenenax pasmepos 0,5-1,5 HM. Y aenbHasi NoBepXHOCTb Takux KaTannaaTopos 1 aacopbeHToB
n3meHsieTcs B npenenax ot 500 no 1000 m2/r. K Takum agcopbeHTam OTHOCST LIeONUTantoMOCUINKATHbIE UK
LEeoNMT-UMPKOHOCUNUKATHBIE KaTanna3arto?pbl, BICOKOMOPUCTbIE CUAMKArenu.

dopma 1 pasmep rpaHyn katanm3aTopos

Teephble ancopbeHTbl 1 KaTannaaTopbl FOTOBST, Kak NpPaBsuio, B oOpMe LUNMHAPWKOB, Konew, Pawwra, wapukos,
MUKpOCAIEp, YacTul B oopMe 3Be3[04EK, OyXeK, Nenewek 1 MHorux apyrux dopm. Metannmyeckue katannsartopsl
rOTOBSIT B DOPME CETOK WSIN CBUTbIX MPOBONIOYEK.

B npoMmbIWneHHbIX YCNOBUSIX Yalle BCEro UCMONb3ytoT KaTanuaatopbl B TabneTMpoBaHHOM U MUKpocdeprieckor opMe.

MexaHun4yeckas NpPoYHOCTb KaTanu3aTopoB

MexaHunyeckas NpPoYHOCTb KatanusaTtopos 1 ancopbeHToB onpeaenseT ONUTeNbHOCTb UX NPebblBaHUS B HEN3MEHHOW
goopMe B peakTopax. Katanusatopbl 1 ancopbeHTbl MOryT HaXO4MTbCS B peakTopax B HeNoaBUXHOM chnoe,
nepemeLlaTbCs B peakTopax Unv HaXo4UTbCS B COCTaBe ?KMMNAWEro? CNnos Kak B peakTopax 1 pereHepaTtopax Ha
ycTaHoBKax KaTkpekuHra, gernapuposaHns C3-C5-napadunHoB, OKUCNEHNS 0NedpMHOB UM BO B3BELIEHHOM C/loe B
nMdpT-peakTope. YacTumubl katannmaaTopos NoaBeprarTcs B ne?puod X aKkcnayatauum UCTMPaHnio peakLUmMoHHOM
CMECbl0, PacTPeCKUBaHNIO NCTUPAHWIO MPU ABUXEHWUW NO TPAHCMOPTHLIM IMHMSIM 32 CYET CoyaapeHust UX Opyr ¢ OPYrom
M CO CTEHKaMM TPaHCMOPTHbLIX NUHUIA.

Tema 5. Katanutnyeckue peakTopbl ¥ 0CO6EHHOCTM 3KCnyaTal My KaTann3aTtopos
KaTanuTtuyeckne peaktopbl 1 0COBEHHOCTY 3KCMyaTaumum KatannsaTopos.
KOHCTPYKUMM KaTanUTUYECKUX PEaKTOPOB B COBPEMEHHbIX XMMMYECKIX NPOVN3BOACTBAX, UX OCHOBHbLIE XapaKTepUCTMKM

Xummyeckue peaktopbl knaccuduumpy?10T No cnenyowmm KpuTepusiM: HeNpepbiBHOCTb ornepaunmy, TeMnepaTypHbli
PEXUM U PeXUM OBUXEHUS peareHToB. KpoMe Toro, peakTopbl Tak Xe, Kak U XMMU4yeckme npouec?cbl, 4enaT no
HavBbICIWLEN TemMnepaType Npouecca Ha HU3KO- U BbICOKOTEMMEpaTypHbIE; MO MPUMEHSEMOMY AaBNEHMIO ? Ha annaparsl,
paboTaroLme Npn BbICOKOM, MOBbILEHHOM, HOPMANBHOM 1 HU3KOM (04 BakyyMoM) faBneHusix. Peak?Topbl Takxe
KnaccmgouumpytoT no ¢oa3oBoMy COCTOSIHUIO peareHToB Ha annaparbl 418 OCYLWECTBAEHNS TOMOreHHbIX U PasnnyHbIX
reTeporeHHbIX NPoLEeCCOB.

HenpepblBHOCTb onepauun

B peakTopbl neproany4eckoro 4eincTena peareHTbl 3arpyXxarTcs B Havane onepaumm. lNocne onpe?neneHHoro
BPEMEHW, HeOOX0OUMOro Anst LOCTUXEHWS 3a4aH?HO CTENeHN NpeBpalleHns, annapar pasrpyxatoTt. OCHOB?Hble
napameTpbl npouecca (KOHLEeHTpauma peareHToB 1 Npo?ayKTOB peakuun, Temneparypa, AaBneHve u 1. n.)
N3MEHA?I0TCA BO BPEMEHM.

PeakTopbl HenpepbIBHOro AeCTBMSA OT Mycka A0 OCTAHOBKW HEMPEepPbIBHO (MK CUCTEMATUHECKUMUN MNOPLNSAMM)
NUTATCA NCXOAHBIMW BELWECTBAMM N N3 HUX BbIBOOATCS NPOOYKTH peakLuu.

PeakTopbl nonyHeNpepbIBHOMO AENCTBNS XapaKTepuayoTcs TEM, YTO Cbipbe MOCTYNaeT B annapart HeMnpepbIBHO Unu
onpeneneHHbIMM NOPLUSMA Yepes pasHble NPOMEXYTKM BPEMEHU, a MPOLYKTbl peakumm BbirpyXarTCs Nepuoanyecku.
BoamoxHa 1 HenpepbiBHASA BbIrpy3ka npo?nykTa npu nepmoanyeckoin nogade coipbs. Takue peaktopbl paboTaroT B
NnepexoLHOM pexume, OCHOBHbIE MapaMeTpbl MpoLecca N3MEHSIOTCS BO BPEMEHM.

TemnepatypHblii pexuM(AouabaTtnyeckune,noMTEPMUYECKNE, N30TEPMUNYECKIE PeakTopbl)

Pexwum gBuxeHns peareHToB (PeakTop noeanbHoro BbiTeCHEHUS, PeakTop NOMHOro CMewweHns )

Twn 3arpy3ku kaTanusaropa

TpeboBaHUs K KOHCTPYKLLMN PEAKTOPOB

MHoroobpasune XMUYECKNX U PUINYECKUX SIBNEHWIA eXallyX B OCHOBE pa3HoXapakTepHbIX TEXHONOrMYECKIMX
Nnpo?LeccoB, BblABMIraeT camble pasnnyHble TpeboBaHNs K XuMn?4ecknm peaktopam. OaHako Bce 6e3 NCKIoHEHNS
peakTopbl AOMXHbI YOOBNETBOPATbL ClieayoWmMM OCHOBHbLIM TpeboBaHUSIM:

1) obecneunsaTb 60MbLIYIO NPON3BOAUTENBHOCTL MPU BO3MOXHO B0Nee BbICOKON CTEeNneHn NpeBpalleHus;
2) UMeTb Marble aHepreTn4ecKmne 3aTpaTbl Ha TPAHCMOPTUPOBKY U NEPeMELLMBAHNE PEareHTOoB;

3) 6bITb OCTATOYHO npocCTbiMA B yCTpOI7|CTB€ n newesbiMKn, 014 4ero npn n3rotoeieHNN peakTtopos HeobxooMMO
MCcnonb30BaTb YepHble MeTan/lbl Hegoporme n3genns cunmkaTHom NPOMbIWNEHHOCTHN, NNacTMacChbl N T. N.;

4) Hambonee MOMHO NCMONb30BaTb TEMJIO 9K30TEPMUYECKUX PeakUmil 1 Tenno, NoaBoaMMOE U3BHE, S OCYLWECTBAEHNS
9HOOTEPMNYECKMX MPOLIECCOB; 5) BbITb HaAEXHbIMK B BpaboTe, MO BO3MOXHOCTM Hanbonee nofiHO MeXaHU3npoBaHHbIMM
1 obecreymBaTb aBTOMATMHECKOE PErYNNPOBaHME npoLecca.

dakTopbl, onpenensiowe Bbibop TMNa peakTopa

Temnepatypa 1 LaBneHne OTHOCATCS K BaXHENWMM Noby? auTensim xummnyeckux npoueccos. Oba aTn (paktopa 3aMeTHO
BNMSIIOT HA KOHCTPYKLUMIO peakTopa. B 3aBUCMMOCTM OT TeM?nepaTypbl BeAeHMs NpoLecca NpMXoanTCS NPUMEHSITb Te
UNN MHbIE TEMNOHOCUTENV WU XNaaareHTbl. Tn TenNoHOCUTENs okaablBaeT B0MbLIOe BIUSIHUE HA KOHCTPYKLMIO
peakTopa.

JaeneHvie cpenbl onpenensiet oopMy 1 rabapuTHble pa3?mMepbl annapara, ero Mmatepuan, KOHCTPYKUMIO
nepemMeLn?BatoLLmnx yCTPOMCTB 1 canbHVKOB. Annapartam, paboTatolwmMm no BbICOKMM OaBNeHNeM, 00bIYHO NpuaatoT
UMNUHAPUYE?CKYI0 UK WapoByto oopMy. HeM Bbille AaBneHne cpelbl, TEM MeHblue JuaMeTp Kopryca annapara.
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TennoBon agodpekT peakunmn onpenensietT Heo6XoaMMOCTb TeNN00OMEHHO NMOBEPXHOCTW peakTopa, ee pa3Mepbi.

Tema 6. OcobeHHOCTU Kcnyataumm Kataaim3aTtopoB Ha npuMepe NpombiLL/IeHHbIX KaTaluTU4eCKUX npoueccos
OcobeHHoCTH aKcnayaraumm Kataam3aTtopos Ha NpuMepe NPOMbIWNEHHbIX KaTtannTtnieckmnx npoueccos

Kartanutunyecknia KPEKMHI HEPTAHOIO Cbipbs

BaxHeiwmmM npoueccomM HegpTenepepaboTkm SBASIETCS KATanMTUHECKNIA KPEKMHT. KpeknHr yrneBoaopoaos - Hanbonee
MHOFOTOHHAXHbIA MPOMBbIL ?IEHHBIA KaTanuTuieckuii npouecc. C NOMOLWbBIO KPEKMHra u3 HeddTy nony4aeT?cs Xnakoe
MOTOPHOE TOMNUBO: BEH3VH, ON3ENbHOE 1 PeakTnBHOE Tonnmeo. B HacTosiwee Bpems B CLUA - 50% HedpTn
nepepabaTtbiBaeTCs Ha yCTaHOBKaXx Ka?TannTn4eCKoro KPeKmHra.

B 1920-x ropax B ka4eCTBe Katanuaaropa KpekuHra npumeHsanm cycneHsmio A1C13 B xumakumx yrnesogoponax. B 1936 r.
B CLUA 6bin 3anyweH nepsblii 3aBO4, KATaNMTUYECKOr0 KPEeKMHra Ha OCHoBe npeanoxenns 9. N'yapu ncnonb3osatb
NPVPOAHbIE MHBI (MOHTMOPUWANIOHUT) Kak Katanuaartopbl kpekuHra. B 1943 r. dpupma ?Crangapn Oinn? (HblHe
?9kccoH-Mobun?) Beena B peiicteue npona?soacteo TCC (thermofor catalytic cracking) Ha ocHoBe WwaprkoBoro
anoMocK- NMKaTHoro katanuaaropa. B 1949 r. nosasunmcb nepeble YCTaHOBKM C KUMSALWMM COEM MUKPOCHEepPMYEcKoro
kaTtanusartopa. 9Tn yctaHoBku - npouecc FCC (fluid catalytic cracking) - ctanu rnaBHbIMM Nocne nepexona
NPOMbILWNEHHOCTU KpeknHra B 1980-x rogax Ha HOBOE Chipbe - BaKyyMHbIli ra3oiinb, BMECTO ppak?umii OU3enbHOro
TonnmBa.

TpeboBaHus k katanmaaTopy. Ha oCHOBaHUM N3NIOXEHHOM TEXHONOMMM Ka?Tann3aTop KPeKnHra AOoNXeH 0TBeYatb psgy
TpeboBaHmii:

1) obnapartb BbICOKOA aKTUBHOCTbIO U CenekKTnBHOCTbIO, T.€. O0/1XKEH obec?neumsatb 3HA4YNUTENbHYIO CTEMNEHD
npespalleHnsa Ccblpbs B BbICOKOOKTaHOBbI 69H3I/IH;

2) [OMXEH UMEeTb HU3KYIO CKOPOCTb Ae3aKTMBaLmMn U obnaaaTb crnocoBHO?CTbIO K MOMHOM pereHepaumuy 6e3 notepw
aKTMBHOCTW;

3) coxpaHsaTb cTabUNbHOCTb NPU BbICOKOTEMMEPATYpPHOi pereHepauunn. Kpo?me Toro, katanmaaTtop He A0NIXeH
06pa30BbIBaTL CANWKOM MHOTO Kokca. [is KpekuHra B KUMNSIWEM ClIoe BaxXHa TakXe MexaHu4yeckasl NpoYHOCTb Ha
nuctupaHme;

4) kaTann3aTtop LoNXeH BbiTb YCTOWYMB K OTPABNEHWIO SOaMU.

MonekynsipHO-CUTOBOE OEWCTBME LIeONNTOB B KATanMTMYecKoM KpekuHre. MonekynspHo-CMTOBOM adodpeKkT Mo-pasHoMy
BNMSIET HA MONEKYNbI pa3Horo pasmepa. Moabopom LeonmTa ¢ pasHbiM pa3MepoM Nop MOXHO HanpaBuTb NPO?LECC B
HY>XXHYIO CTOPOHY.

Marble 1 0gHOPOAHBIE MOPbI NMPENSATCTBYIOT LOCTYMY K BHYTPEHHUM aKTUB?HbIM LieHTpaM anst 6onbwimx Monekyn. Takum
06pa3oM, yMeHbLIATCS CKO?POCTh NEPBUYHBIX PeakLuii KpekrHra 1 oblasi ckopocTb KoHBepcuu. Manbie nopebi
YBENMYMBAOT LOCTYM MasbiX MOMIEKYN K aKTUBHBIM LIEHTPaM U, CieioBa?TeNbHO, CKOPOCTb BTOPUYHBIX peakuuit. Manble
Mopbl TaKXe NPEensiTCTBYOT BCEM BUMONEKYNsSiPHbIM peakuusaM, TPebyoWmnM Hanuyms [ocTaTtouHo 60Mbwo?ro o6beMa
nepexonHoro noHa kapberusi. Pasmep nop obycnosnveaeT HanpasneHne NpPeBpaweHuii: U SMCNpPonopLYOHUPOBaHME
C y4acTvem H60nbloro noHa kapbeHus, Mnm NpoLecchl PasnoXxeHus ¢ y4acTeM NpoToHa. BospacTaeT u B-KpekuHr,
MOTOMY 4TO STO MOHOMOMNEKY/SIPHBIV NpoLecc. B pesynbTate pac?TeT COOTHOWEHWE ankaHbl:0nedUHbI.

Monyy4eHne meTaHona
Monyy4eHne coopmanbaernga
Mony4eHne okncu aTuneHa

5. MepeyeHb yue6HO-MeTOOMYECKOrO obecnevyeHns OJiI CaMOCTOSITeNIbHOW paboTbl 06yyaloLLLUXCS NO
AucuMnInHe (MOAayIo)

CamocTosiTenbHas pabota oby4alolyxcs BeIMOMHSETCS Mo 3a4aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeacTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosITeNbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMocTosiTenbHyto paboTy. CamocToaTenbHas paboTa obyyatowmxcst
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMNbHbIX TEM (Pa3fenos) AUCLUMUMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyarowmecst YnuTaroT u
KOHCMEKTUPYIOT y4eBHY0, Hay4HYIO 1 CMPaBOYHYIO MTEpaTypy, BbINONHSAT 3a1aHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHnsauus caMocTosTenbHOM paboTbl 0ByHaroIWMXCs PErNaMeHTUPYeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U SNeKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aLmmn 1 ocyLecTBIeHNs 06pa3oBaTenbHON AeaTeNbHOCTY No 06pasoBaTefibHbIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteta, NporpaMmmam MarucTpatypbl (YyTBepXaeH
npvkasom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin @enepauun ot 5 anpens 2017 rona Ne301)
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Mporpamma aucumnnmHbl "OcobeHHOCTU akennyaTauuy katanusatopos”; 04.04.01 "Xumns".

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTae dheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtenbHoro yupexaeHns "KasaHckmi (MprBonixXckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHns
BbICLIEro npodpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBepcuTeT"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonXckoro) chenepanbHOro yH1ueepcuTeTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvmninHe (MOAyHlO)

DOHI OLIEHOYHbIX CPeaCTB Mo AUCUMNIUHE (MOOYMI0) BKIOYAET OLEHOYHbIe MaTepuanbl, HanpasneHHbe Ha MPOBEPKY
OCBOEHUS KOMMETEHLMIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. (POHA OLLEHOYHbIX CPedCTB BK/H0YaeT OLEHOYHbIe
cpencTBa TEKyLWero KOHTPONS 1 OLEHOYHbIe CPeCTBa NPOMEXYTO4YHOM aTTecTaunm.

B dpoHIe oueHOYHbIX CPeaCcTB COAEePXUTCS cneayiolas UHgpopMaums:

- COOTBETCTBME KOMMNETEHLUIA MNaHMPYEMBIM pedynbTatamM 06y4eHuUs Mo LUCLUMNIMHE (MOLYNiO);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLIEHKM MO AUCUUMNAVHE (MOSYNIO);

- onucaHve nopsiaka NpUMeHeHWs U NpoLeaypbl OLEeHNBAHNS 415 KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPVM OLLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- cooepxaHune OUueHO4YHbIX CpencTB, BKNKO4Yas TpeGOBava, npenbsaBnseMbie K OEenCcTBUAM O6y‘-IaIOLI.I,I/IXC$I,
OEMOHCTpUpyemMbIM pe3ynbtaTtaMm, 3anaHnsa pas3indHblX TUMOB.

DOH[ OLIEHOYHbIX CPEACTB MO AMCUMNINHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLNINHBI (MOAYNS)

OcBoeHWe ancLMnNnHBI (MOoYNs) npeanonaraeT n3y4yeHne OCHOBHOM 1 OONONHUTENbHON y4ebHO nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByyaloWUMCs B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BUE - YEPE3 3NEeKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKktoueHHbIX KDY norosopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUM C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0DYYaOLWMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cUcTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpn MCNONb30BaHMK NeYaTHbIX M30aHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENLHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs 3 yucna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMNINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTEpaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBLI (MOOYNS),
HaxoguTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALLMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONSA
OCBOEHUS1 BUCLUMNMNHBI (MOOYNs)

KunHeTuka n katanns, nepmogundecknii XxypHan - http://elibrary.ru/contents.asp?issueid=712147
HemTtexmmng, nepuoamyecknii xypHan - http://elibrary.ru/issues.asp?id=7920

Obuwas xuMmyeckas TeXHONOrns: BBeAeHWe B MOOENMPOBAHNE XMMMKO-TEXHONOMMYECKUX NPOLIECCOB -
http://znanium.com/bookread.php?book=468690

Obwas xmMuyeckas TexHonoruns. MeTononorms NpoekTMpPoBaHWs XUMUKO-TEXHONOMMYECKMX NPOLLECCOB -
http://e.lanbook.com/books/element.php?pl1_id=32826

Obuwas xummnyeckas TexHonornsi. OCHOBHbIE KOHLeNUMM npoektTupoBaHus XTC -
http://e.lanbook.com/books/element.php?pl1_id=45973

9. MeTogunyeckme ykasaHus oisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Mpwn n3y4eHnn 1 NpopaboTke TEOPETUYECKOro MaTepuana HeobxooMMmo:

- MOBTOPUTb 3aKOHCMEKTUPOBAHHbIN HA NEKLUNOHHOM 3aHATMW MaTepuan 1 JONOHUTb ero C y4eTOM PEKOMEH00BaHHOM Mo
IaHHOW TeMe nuTeparypsl;
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- NMpn CaMOCTOATE/IbHOM N3Yy4EeHUN TeOpeTM'-IeCKOVI TeMbl cOoenaTtb KOHCNEKT, UCNOJIb3yA peKOMeHO0BaHHbIE
nntepatypHble NCTOYHUKN.

- OTBETUTb Ha KOHTPOJIbHbIE BOMPOCHI.

MpakTuyeckne 3aHATUS NPOBOLSATCS C LeNbio yrnybneHns n 3akpenneHust 3HaHUi, Noy4eHHbIX Ha NeKUnsaxX 1 B
npoLecce caMocTosTenbHOM paboThl HAL HOPMAaTMBHLIMU LOKYMEHTaMu, y4ebHOM 1 Hay4yHoW nutepatypoii. Mpu
MOArOTOBKE K NMPakTU4YeCKoMy 3aHsTIO HeobXxoauMo:

- N3Y4NTb, MOBTOPMTb TEOPETUYECKUIA MaTepman no 3aaaHHomn Teme;
- U3y4NTb Matepuansl NPakTKyMa no 3anaHHol Teme, yaensst ocoboe BHMMaHMe pacyeTHbIM oopMynam;
- NPV BbINMOMHEHUW OOMAWHUX PACYETHbIX 3a4aHWUIA, N3Y4nTb, MOBTOPUTL TUMOBLIE 3a4aHUS, BEINONHSEMbIE B ayANTOPUN.

PaboTa ¢ y4ebHo 1 Hay4yHOW NuTepaTypoi SBnseTcs rnaBHON doopMoil caMocTosiTenbHol paboTbl U Heobxoauma npu
NMoAroToBKE K YCTHOMY OMPOCY Ha CEMUHAPCKUX 3aHSATUSIX, K KOHTPONbHbIM paboTaM, TecTUpoBaHuto, 3a4eTy. OHa
BKJ/IlOYaeT npopaboTky NEeKLUMOHHOro Matepuana - UsydeHne peKkoMeHOoBaHHbIX MCTOYHUKOB U NUTepaTypbl NO TeMatuke
nekumnn. KoHCNekT nekumMu OONXeH coaepxarb pedepaTBHYO 3anncb OCHOBHbLIX BONPOCOB NEKLMMW, NPeanoXeHHbIX
npenogasaTtenem cxem (Npu ux 4EMOHCTPAaLUKN), OCHOBHbIX MICTOYHUKOB U NUTEpaTypbl MO TEMAaM, BbIBOAbLI NO KaXA0MY
BOMpPOCY.

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOTMIM, UCMOJb3YEeMbIX NMPU OCYLLECTBIIeHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooynio), BKauas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLMOHHbIX
CcnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CTONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOrO NPoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns u MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnu 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHusi o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4yeckoe obecnedeHne obpasoBaTenbHOro npouecca no aucumnnanHe (Moaynio) BKYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MMoMeleHnst Ans cCaMOCTOSTENbHOM PaboThl 00yYatoLWMXCS, YKOMMNEKTOBaHHbIE CreunanuanpoBaHHon Mebenbio (CTonbl 1
CTYNbs1) U OCHALEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOAKMOYEHNS K ceTu "IHTepHeT" u obecneyeHnem
LOCTyna B 3NEKTPOHHYI0 MHKPOPMaLMOHHO-06pasoBaTenbHyio cpely KDY.

YyebHble ayaMTopun ONns KOHTakTHOW paboTel C MpenonaBatenem, ykOMNNeKTOBaHHbIE CNeLManM3npoBaHHoi Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep v npuHTEp ONs pacnedyatky pa3gaToyHbix MaTepuanos.
MynbTumMeouiiHas ayautopums.
CneumnanusmposaHHas nabopaTtopusi.

12. Cpe,u,cma apgantauummv npenopgasaHust auCcUNNNIUHBbI K I'IOTpeﬁHOCTSIM Oﬁy'-lﬂlOLl.l,VIXCﬂ UHBaNUAOoOB U nNuuy Cc
orpaHn4eHHbIMU BO3MOXHOCTSAIMU 300pPOBbSA

Mpw HeobxoomMmMocTy B 06pas3oBaTesibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToapl 1 TexXHonorum, obneryarowme
BOCMpUsITAE NHpopMaLIMKN 0By4YatoWMMUCs MHBAIMAAMY U INLAMW C OFPaHNYEHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- co34aHune TEKCTOBOW Bepcun nto60oro HETEKCTOBOrO KOHTEHTA /1Sl er0 BO3MOXHOIo npeoGpasosaHmsl B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbI MOXHO NPeLCTaBUTb B Pa3nnyHbIX Buoax 6€3 noTepu AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|x09| BOCMpUHUMATb OO4HY U TY Xe MHhopMaumio U3 pas3HbiX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnaMu cnyxa nony4yanm MHOpMaLnio BU3yanbHO, C HAPYLLEHUSAMU 3PEHUS -
ayananbHO;

- NPVYIMEHEHNEe MPOrpaMMHbIX CPEACTB, 06ecneyMBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMNMHON, 3a CHET aNlbTePHATMBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYSLIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne ONCTaHUMOHHbIX o6pasoBaTer|be|x TEXHONOrNin ang nepegayv Hgopmaummn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTI/IBHOIZ KOHTaKTHOM pa6OTbI 06y'-|a|ou4erocg C npenogaesarenem, B TOM Hucne Beﬁl/lHapOB, KOTOpPbIEe MOryT
6bITb MCMONb30BaHbI OIS npoeeneHmnsa BupTyanbHbIX NeKUMin ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
AONCTaHUMOHHOIo 06y'-|eHv|;|, nposeneHmns ceMmnHapoB, BbICTyNJIeHNA C oknagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHnsa TpeHNHros, opraHn3aunmn KONNEKTUBHOW pa6OTbI;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMA A4Jis OpraHnu3aLmmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npoaonxXnTtenbHOCT coadun 06yqa+ou4v|Mc91 nHBaNMOOM Unn nnUOoM C orpaHM4eHHbIMMN BO3MOXKHOCTAMU
300p0BbS POpPM I'IpOMG)KYTO‘-IHOIZ arrectauumn no OTHOWEHUIO K YCTaHOBHeHHOIZ npPOoAONIXUTENNIbHOCTU NX Coa4vln:
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- NPOAONIXXUTENIbHOCTU COa4n 3a4é€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON oopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHyYT;

- NPOOOIXUTENIbHOCTU BbICTYNNEHUA 06yqa|ou4eroc9 npu 3awunTte KprOBOI7I p8.60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtasneHa B cootTBeTcTBUM ¢ TpebosaHuaMu GrOC BO 1 yyebHbIM nnaHom no HanpasneHuio 04.04.01
"Xumma" n marmctepckoi nporpamme "Hedrexumnsa n katanms".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.5 OcobeHHOCTH aKCriyaTaLumm Kataam3aTopos

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noagrotosku: 04.04.01 - Xumuns

Mpodomnb noarotosku: Hedptexmmma n katanma
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:

1.MuHayes, Xabmb MuHayesuy. N3bpaHHbie TpyObl: reTeporeHHblin katanua. Hedorexmmus. Katanntnyeckuia
opraHuydeckuin cnHTes / X. M. MuHaues; Poc. akan. Hayk, VIH-T opraH. xumuu nm. H.[. 3ennHckoro; ped.-cocT. 4.X.H.,
npodo. H. 5. Ycayes; npeaumcn. 4n.-kop. PAH A. J1. lanugyca n o.x.H., npodp. H. 4. Ycadesa. Mocksa: [JINBPOKOM,
2011]. 844 ¢

2.YopkeHoopd, M6 (1955-) . CoBpeMeHHbI kaTanua n xummndeckas kuHeTuka / M. Yopkengopd, X. HaimaHTcBenpanT ;
nep. ¢ aHrn. B. . Pongyruna. 2-e naa. OonronpyaHbiii : UHTennekT, 2013. 500c.

3.bokwTeiiH B.C., MeHnenes M.U. dunanyeckas xumms: TepmoanHammka n kuHetuka. - M.:.MUCUNC, 2012.- 258 c.
http://e.lanbook.com/books/element.php?pl1_id=47443

JdononHutenbHaa nuteparypa:

1. Xapnamnugn X.3. Obwas xummyeckas TexHonorusi. Metononorus npoekTMpoBaHns XMMUKO-TEXHONOTNYECKMX
MPOLLECCOB. - 2-e 13f., nepepab. - Cl6.: NaHb, 2013. - 448 c. https://e.lanbook.com/book/37357#authors

2.KysHeuosa V.M., Xapnamnnau X. 3. Obwas xmMuyeckast TexHonorus. OCHOBHble KOHLEeNUun npoekTupoBaHus XTC. -
2-e n3ga., nepepab. - Cl6.: NaHb, 2014. - 384 c.

http://e.lanbook.com/books/element.php?pl1_id=45973

3.3akreim A. 0. Obwas xuMmnyeckas TeXHONOrUs: BBeAeHWEe B MOOENMPOBaHME XMMMKO-TEXHOOMMYECKUX NPOoLIeCCoB
[SnekTpoHHbIN pecypc] : y4eb. nocobue / A. KO. 3akreim. - 3-e

usn., nepepab. u pon. - M.: lloroc, 2012. - 304 ¢. - (HoBas yHuBepcuteTckas 6ubnuoteka).
http://znanium.com/bookread.php?book=468690

4. eTeporeHHble KaTanMTnieckne peakumnm B NPOTOYHbIX peakTopax: PyKOBOLCTBO K labopaToOpHOMY NPakTUKyMy LS
CTyOeHTOB XuMmyeckoro nHetmutyta uMm. A.M. Bytneposa K®Y /

A.A. lambepos u op. - KasaHb: KasaH. YH-1, 2013. -77 c.

5.DnN3MKO-XMMYECKME METOABI UCCNENOBAHNS reTEPOreHHbIX KaTann3aTopoB: PyKOBOACTBO K nabopaTopHoMy
npakTukymy / aBT.-cocT. A.A. Jlambepos, C.P. Eroposa, A.H. Kataes n ap. - KazaHb: KasaH. YH-1, 2013. - 80c.

6.MonepHn3auns kaTannms3aTopoB U TexHonorun cnuHTesa nsonpeHa Ha OAO 'HuxHekaMckHedoTexum' / A.A. Jlambepos,
X.X. N'mnbmaHoB. - KasaHb: KazaH. YH-T, 2012. - 404 c.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.5 OcobeHHOCTH aKCriyaTaLumm Kataam3aTopos

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue noarotosku: 04.04.01 - Xumns

Mpodomnb noarotosku: Hedptexmmma n katanus
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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