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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
peaynbtatamm ocBoeHns OMOIM BO

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

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTaeMor KOMNETEHLUN
MK-1 CnocobeH 1cnonb3oBaTh NOMyYeHHbIE 3HAHNS TEOPETUYECKNX OCHOB COBPEMEHHOW

XMW 1 CMEXHBIX HayK MPU peLleHUn NpodoecCroHanbHbIX 3a4ad

MK-3 CnocobeH aHanMa3npoBaTb HOBYIO Hay4Hyl0 NPObnemMaTrky, NPUMEHSATL METOAb! U
CpeAacTBa NNaHMPOBaHNS, OpraHn3auun 1 NPoBeAeHNS Hay4YHbIX UCCNeLOBaHWA B
BbIOpaHHO 06nacTn XxmMum

Obyqarowmitcs, OCBOMBWNIA AUCUUNAUHY (MOSYb):

JonxeH 3HaTb:

MEeTobl NPOBEAEHNS SKCNepMeHTa B 1abopaTopHbIX YCIOBUSIX, KpUTEPUM 30PEEKTUBHOCTY
KaTanuTn4eckoro npowecca, 0COBEHHOCTM SKCMyaTaumMmn pasnmyHbIX KaTanm3aTtopoB, COBPEMEHHbBIE
KatanuTuyeckme NpoM3BOLACTBA U TEHAEHUMMN UX PA3BUTMA
JonxeH ymeTb:

NPV N3Y4EHUN HOBOTO XMMUYECKOTO KaTaIMTMYECKOro NpoLecca nony4nts B 1abopaTopHbIX
yCNnoBusX aKCnepmMeHTanbHble aHHble, NPUroaHble A4 3KCTpanonaunm K npoMblWieHHbIM
YCNOBUSIM, B MPOMBILNEHHBIX YCNOBMSX NoAbmpate 1 perynmpoBatb yCnoBus Hanbonee
6naronpusATHblE 4N NMPUMEHSEMOrO KaTanuaaropa
HonxeH Bnagetb:

NPeLCTaBNEHNEM O XMMUYECKUX N CON3NYECKMX NPOoLEeccax, NPOTEKAOWMX Kak Ha NOBEPXHOCTU U B
OTOEeNbHOWM rpaHyne KatanusaTopa, Tak U B peakTopax pasfMyHoro tmna
JlonxeH BeMOHCTpMpPoBaTh CNOCOBHOCTL Y FOTOBHOCTb:

NPV N3y4eHUN HOBOTO XMMMYECKOro KaTaIMTMYECKOro npoLecca nony4nts B 1abopaTtopHbIX
YCNOBUAX 3KCNEPUMEHTANbHbIE AaHHblE, NPUrO4HbIE ANS SKCTPaNONSAUUM K NPOMBbIWAEHHbIM
YCNOBUAM

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAoYeHa B pasgen "61.8B.1B.07.04 OucumnamHel (Mogynm)" OCHOBHOW
npogoeccroHanbHon obpasosartenbHoi nporpammel 04.04.01 "Xumuns (MIHHoOBaUMOHHbIE Matepuanbl U MeTodbl UX
nccnenoBaHus)" U 0THOCUTCS K AuCUMnanHam rno solbopy.

OcBauBaeTcs Ha 2 Kypce B 3 CEMeCTpe.

3. 06beM gucuMnInHbI (MOAYNSA) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYEeCTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHATUI) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpyLoeMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eamHuUL(bl) Ha 72 Yaca(oB).

KoHTtakTHasi paboTa - 32 yaca(os), B TOM 4ucne nekuun - 16 yaca(oB), npakTnyeckme 3aHsTUs - 16 yaca(os),
nabopaTtopHble paboTbl - 0 yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 yaca(os).

CamocTtositenbHas pabota - 40 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMNIVHLIL: 3a4eT B 3 CEMECTpE.

4. CopepXxaHue OUCLUNNUHBI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTBa akageMunyeckmx yacos v BuaoB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TeMatM4yeckuin naH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOBYNIO)

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

Buabl 1 yachbl
KOHTaKTHOM paboThbl,

N Paspenbl pucumMnavHebl / Cemect WX TPyAOEMKOCTb CamocTosiTenbHasi
Moayns P (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jlekumn 3aHATUSA pabortbl

Tema 1. BeegeHue. lNpuMmeHeHne

1.[reTeporeHHbIx kaTann3aTopos B 3 0 3 0 6
XUMUYECKOW NMPOMbILWIEHHOCTH

5 Tema 2.'KI/IHeTI/IKa KaTanuTu4eckunx 3 0 3 1 6
peakuwii

3 Tema 3. lNpouecchl nepeHoca B 3 0 3 5 6

‘IrpaHyne n cnoe katanusartopa
4 Tema 4. OcobeHHOCTM aKcnayaTaumm 3 0 3 > 6
‘|NPOMBIWNEHHBIX KaTanM3aTopoB

Tema 5. Katanutnyeckue peaktopbl v

5.|ocobeHHOCTM aKkcnnyaTaumm 3 0 3 1 12
Katanu3atopos
Tema 6. OcobeHHOCTM akcnyaTauum
Karanus3atopoB Ha npumepe

6. MPOMBILWNEHHBIX KATaNMTUYECKNX 3 0 3 2 10
npoueccos
Ntoro 0 18 8 46

4.2 CopepxaHue aUCUUMINHLI (MOBYNSA)
Tema 1. BBeneHue. NpumeHeHUe reteporeHHbIX Kataim3aTopoB B XMMMYECKOMN MPOMbILLIIEHHOCTHN
MNpuMeHeHre reTeporeHHbIX KaTannm3aTtopos B XMMUYECKON NMPOMbILIAEHHOCTU

Kartann3om HasbiBalOT M3MEHEHWEe CKOPOCTU UNW BO3OYXAEHNE XMMUYECKON peakLmmn Npy BO3AeNCTBIN BELECTB -
KaTanmsaTopoB, KOTOPbIE Y4acCTBYIOT B peakLIMm, HO He BXOAST B COCTAB KOHEeYHbIX NpoaykTos. Katanusatop He
HaXOAWUTCS B CTEXMO?METPUYECKOM OTHOLEHWUM C NPOAYKTaMU 1, KaK Npasunio, pereHepupyeTca no?cne Kax.noro uukna
npeBpalleHnii peareHToB B NPOayKTbl. B 60NbLINHCTBE CyYyaes KONMYECTBO KAaTanmaaTopa MHOroO MeHblie KONMYecTsa
peareHToB.

PasnuyaloT nonoXxutenbHbIA Katanns, Koraa katanmsaTtop yckopsieT peak?umio, u oTpuuaTenbHbIiA, Korga karanmsarop
3amepnnsieT peakumio. B 6onb?WMHCTBE CNyYaes nog TEPMUHOM ?KaTanna? NOHUMAIOT NMONOXUTENbHbI KaTa?nma.
SIBNeHne yckopeHust peakumm npu BO3A4eNCTBUMN NPOayKTa pe?akumm uam 04HOro u3 NpoMeXyToYHbIX BELWECTB
HasblBalOT aBTOKaTaNIM30M.

OcHoBHbIE CcTaguK KaTanmsa

"eTeporeHHoO-KaTaNMTUYECKYIO PEaKLMIO MOXHO pa3buTb Ha Cnepyowme OCHOBHbIE CTaaun: AUAMY31S KOMMOHEHTOB K
katanusartopy; agcopbuuns; cob?CTBEHHO KatanuTmyeckas peakums (XMMUYecKue NpeBpaLleHns Ha NoBEPXHO?CTH,
06bI4HO HECKOMBKO CTanuin); necopbums u obpaTtHas aMgdy3mns NpoayKToB peakLuu.

Ancopbuuei Ha3bIBalOT NOBbLILWEHNE KOHLIEHTPALMA MONIEKYN, aTOMOB WM. MOHOB BONN3M NOBEPXHOCTY TBEpPAoro Tena.
Ancopbrpyemoe BelecTBo Hasbl?BatoT agcopbartom, a TBepoe Teno, Ha KOTOPOM npoTekaeT aacopbuus, -
ancopbeHToM.

Knaccudhrkauus katanutuieckmx npoLeccoB U Katanm3aTopos Mo MexaHu3my, noabop karanusatopos [ns obwein
opuveHTauuy B noabope KaTannsaTtopos None3Ha knaccmgomka?ums Katanutnyeckrx nNPoLECCOB MO MEXaHN3MY
LencTBms katanuaaTopos. Co?rnacHo PormHckomy, katanmTmyeckue peakumm MOXHO pasaenutb Ha ABa 60/b?wimx
Knacca: OKMCNNTENbHO-BOCCTAHOBUTENbHbIE (OAHO3NEKTPOHHBIE) M KUCAIOTHO-OCHOBHbIE (MOHHbIE).

K nepBomy knaccy 0THOCAT NpoLEecChl, CBA3aHHbIE C MEPEXOA0M INEKTPO?HOB: OKUCNEHNE, BOCCTaHOBNEHWE,
rMOpUpOBaHNe, ErnaprMpoBaHme, pasnioxe?Hne KNCNopoacoaepXxalmx coeamHeHmin tuna H202, N20, KC104.
TunnyHbIMK KaTanusaTopamun ons HAX SBASIOTCA MeTan bl U NONYNPOBOOHUKMW.

Ko BTOpOMy Knaccy npuincnsioT peakumnm KNCNOTHO-OCHOBHOIO B3anMOOEN ?CTBUSA: KaTannTUYECKNIA KPEKWMHT,
rmapartauus, gerngpatauus, rmaponns, MHO?rne peakuum naomMepmsaumnmn, nonuMeprusaunm, KoHgeHcaumm
opraHuyecknx Be?wWwecTs. TUNMYHBIMM KaTanusatopamuy 3TOro Knacca siBnsitoTcs TBepable Tena, obnagawowme
KUCNOTHbIMY (aMOpdOHbIe U cuHTeTUYeckmne antomocunukatsl, Al203, ThO2, cBepXKMCNOTbI: BLICOKOKPEMHUCTbIE
LeonuTbl, reTepononmkuc?noThl) n ocHoeHbiMK (MgO, CaO) csoicTBamu.

Takxe cylwecTByeT pasaeneHve peakuuii B OpraHU4eckon XMMUM Nno MexaH1M3My aNeMeHTapHOro akTa Ha
reMo?nnTndeckme 1 reteponuTnyeckne. B aneMeHTapHOM akTe reMonMTMYecKon pe?akumm NpoucxoanT pasneneHme
3NEeKTPOHOB [BYX3MEKTPOHHOM Napbl, 00pa?3yolleli XMMUYECKYo KOBaneHTHyto cBasdb A?/?B. B reteponntuyeckmx
peak?uusix obpasoBaHne 1 paspylleHne XMMUYecKux cBa3el NnpoTekatoT 6e3 pasaene?Hus napbl 3NeKTPOHOB.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 4 n3 13. Bl YHH
rlorlyfos

AR 5 AN LM O



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

B oTOenbHbIl, TPETuid, Knacc cnenyeT BblAeNNTb Katanua KoopauHaUMoHHbI?MU coeauHeHnamu. KoopamHaunoHHas
CBSA3b - 9TO AOHOPHO-AKLENTOPHAS CBS3b, Peann3ayollasics B KOMMIEKCHbIX CoeanHeHusix. Ynucno ceaseii (n), koTo?pble
LeHTpanbHbIi (MeTannuyeckuii) atom M obpasyeT ¢ ApyrMm aToMamm Unm rpynnamu - nuradaamm L - B komnnekce MLn
npeBbiaeT popManbHylo BaneHTHOCTb Metanna M.

Tema 2. KuHeTuka KatanmtMyeckux peakuum
KnHeTuka katanutnyeckmx peakumii

OTarnbl KNHETNYECKMX UCCNELOBAHMIA. DKCNEePUMEHTaNbHbIE METOLbI ONPELENEHNS CKOPOCTEN peakumii, TpeboBaHUs K
YCNOBWSIM NMPOBELEHNS SKCMNEPUMEHTOB

HenocpencTeeHHas 3afada KMHETMHECKOro 3KCNEepUMEHTa CBOLMTCS K MONYYEHUIO AaHHbIX O BENMYMHAX BbIXOOB
NPOOYyKTOB peakuuy (CTeneHel npespalleHmns) kak doyHKLUM napaMeTpoB npotecca. Takumy napameTpamu siBASTCS
BPEMSI KOHTaKTa, UCXOAHbIA COCTaB CMecU, TemMrnepaTtypa, faBneHve. YkasaHHble (yHKLMOHaNbHbIe 3aBUCMOCTU MOTYT
ObITb MOYYEHbI NYTEM BAPbUPOBaHMS OAHHbLIX MAPaMeTPOB; NpY 3TOM LienecoobpasHo, YTobbl B KaX10W Cepun OnbiToB
noaBeprancs M3MeHeHVo TONIbKO OJIMH NnapameTp.

N3yyeHmne KMHETUKIN KOHKPETHBIX XMMUYECKUX PeakLMn HAYNHAETCS, Kak NpaBuio, C NMOCTPOEHUS SKCMEPUMEHTANTbHO
onpenensembix 3asucumocten Ci=f(T), KOTOpble HOCAT Ha3BaHMe KMHETUYECKUX KpMBbIX. [lanee HaynHaeTcs aHanua
9TVX OAHHBIX N U3YYEHNE MEXAHN3MA NPOTEKAHNSA pPeakuuu.

KpuTteprsiMm npn?rogHoCcTV BeIBpaeMoro Metona NCcneaoBaHns NOMXHbI ObiTe cneayowme:

1) TOYHOCTb pe3ynbTaToB, LOCTATOYHAs AN UX 06paboTKu;

2) cTabunbHOCTb YCNOBUI B TEYEHWE BCErO ONbITa;

3) BOBMOXHOCTb BOCNPOW3BEAEHMUS YCNOBUIA NMPELLIECTBYIOWMX OMNbITOB;

4) nerkocTb N3MEHEHWS YCNIOBMIA OMbITOB NPV Nepexone oT O4HOro K APYromy;

5) coxpaHeHue kaTanusatopa B CTabunbHOM aKTUBHOM COCTOSIHMM B XO? e OMbiTa U OT OOHOr0 OMbiTa K OPYroMy;

6) OTCyTCTBUE NoObIX NOOOYHBIX BANSHWIA HA KOMMOHEHTbI peakunn n Ha Katanmn3atop, NpneBoaAWMX K BO3MOXHbIM
N3MEHEHNAM NocnenHMxX B Xxone onbiToB N MeXOY HUMI.

MeToabl, NCNoJib3yeMble 418 U3MEPEHNS KaTaMTUYECKON aKTUBHOCTU, MOXHO pa36I/ITb Ha aBe rpynnbl: 1) cTatnyeckue,
ocylecTengdeMble B 3aKpbITbIX CUCTEMAX, 2) NPOTO4YHbIe, peann3dyemble B OTKPbITbIX CUCTEMAX.

CraTtuyeckume MeTobl. ﬂpl/l CTaTn4eCcknx Metonax npouecc oCywecTendeTcsa HectaumMoHapHO: peakTop 3anonHsieT?cs
peaKLI,I/IOHHOIZ CMeCblOo 1 MO N3MEHEHUIO ee CoCTaBa CO BPpeMeHEM onpenensaeTcsa CKOpoCTb peakunin.

3mepeHne akTMBHOCTY B MPOTOYHOM peakTope. B peakTtope cMech NpoXoauT C NOCTO?SHHOM CKOPOCTbIO Yepes TpyoKy,
3anofHeHHyto katanuaatopoM. CocTaB CMecU U3MEHSIETCS MO ANVHEe KaTanusartopa 13-3a NpoTeKaHns peakummn u n3-3a
NPO?L0NbHOIO NEPEMELLMBAHUS, HO B KaXIOM JaHHOM CeYeHU TpyOKM COCTaB CMe?Cyr MOCTOSIHEH 1 B MEPBOM
NPUBNVXEHNN YCTaHABINBAETCS CTaLMOHAPHBIN CO?CTaB KaTanuaaTopa.

PeakTopbl nneanbHOro BbITeCHEHNS. B peakTope naeanbHOro BbITECHEHNS OTCYTCTBYET NPOAOIIbHOE NepemMewnBaHmne u
B K&X,A0M CeYeHun, neprneHamKynsipHOM NMoTOKy peareHToB, MOC/e HEKOTOPOro Ha4YalbHOro Neproaa ycTaHaB/IMBaeTCs
CTaLMOHApPHBIA COCTaB peareHToB, COOTBETCTBYIOWMIA TONbKO MNPOTEKAHMIO KaTaNIUTUHECKOR peakumm.

PeakTopbl MONHOro cMelweHus. B peakTopax NoNHOro cMeweHus, nnm aud?cpepeHunansHblx (6e3rpaaneHTHbIX)
peakTopax, Npu coXpaHeHUn NOCTOAHHOrO NOTOKa PeareHToB NPUMEHSIIOT UHTEHCMBHOE MNepemMeLlinBaHne NpocTpaHcTea
C KaTanM3aTopoM C MOMOLLbIO MEWANOK NN LIMPKYNSLMIO C MOMOLLbIO NOPLIHE ?BbIX, NONACTHBIX 91EKTPOMAarHUTHbIX UK
Opyrux Hacocos. B pe3ynbTtarte co?cTas 1 Temneparypa ra3oBoi Uan XuaKor CMecu Han KatannsaTtopoM rno BCemy
peakTopy oCcTaeTcs NOCTOAHHOM.

Tema 3. lNpouecckl nepeHoca B rpaHyne U croe Katanuaaropa

[Mpouecchbl nepeHoca B rpaHyne u cnoe katannsaropa

BHyTpraMddy3noHHOe TOPMOXEHME CKOPOCTU peakLumm

Ecnn xuMnyeckas peakuusi NpoTekaeT AOCTaTo4YHO BbICTPO, a CKOPOCTb CyMMAPHOro npoLecca NMMUTUPYETCS
Incpdoyanein peareHTOB B NMopax 3epHa Katanvuaaropa, To katanmsa npoTekaeT BO BHYTPUANMY3NOHHOK obnacTu.
Kputepusimmn obnacTtv BHyTpeHHEN AndOdpy3nmn SBRSIOTCA:

1) Hann4YMe N3NOMOB Ha 3aBUCUMOCTU KOHCTaHTbl CKOPOCTW B apPEHNYCOBCKUX KOOpAMHATAX;

2) BNNSIHNE N3MEHEHNS MOPUCTOCTU KaTannsaTopa Ha akTUBHOCTb U CeNeK?TUBHOCTb;

3) BNusaHWE pa3mMepoB rpaHyn katanusaropa Ha CKOpPOCTb peakuumn:

4) 0nst HAHECEHHbIX KaTann3aTopoB B KMHETUYECKOW 0BNnacTyi CKOPOCTb NP0 ?NopLUMOHaIbHA KOMMYECTBY HAHECEHHOMO
BELLEeCTBa, B ANGPY3noHon obnacTu ? 06bl4HO He NMPOMopLIMOHabHa.

Mepexony peakuun ns obnacTu BHyTPeHHen anddy3nn B KMHeTUYecKyto 06?nactb ByayT cnocobcTBoBaTh CHUXEHNE
Temneparypbl, CHUXEHUE NOPUCTOCTM, U3MEHEHWEe pacnpeneneHmns akTMBHOM MacChl Mo 3epHY C NPEeUMyILLEeCTBEHHOM
KOHLIeHTpaumei nocneaHeli BO BHEWHEM CoOe 3epHa.

MepeHoc BellecTBa B MOFPAHUYHOM COE U B WMPOKUX NOpax ONUChIBAETCS 3aKOHOM dPuka ¢ 06bluHbIM 3HaYeHKeM D.
OnHako 60MbIMHCTBO KaTanu3aTo?poB MMEET Nopbl NPENMYLWECTBEHHO MANOro AUamMeTpa, BHYTPU KOTOPbIX
Mone?kynsipHas oudpdy3ns He NoauMHseTCs 3akoHy duka. Ecnu nmametp nopbl MeHb?We cpeaHelt AnnHbl CBOOGOLHOro
npobera, MoOneKynbl CTANKMBAKTCS CO CTEHKA?MM MOPbI Yalle, Yem Mexay coboii. B Takoli nope nepeHoc BelecTsa UOeT
no mexaHnamy Krnyacena.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 5 13 13. EEl YHH
oML

AR 5 AN LM O



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

Bo BHYTpMAONMGY3MOHHO 06N1acTh CKOPOCTb peakummn B h pas MeHblue, 4eM B 06nacT XMMUYEeCKol KMHEeTUKN. Takxe
BO BHYTPUONGPY3MOHHON 06NacT NOpSOoK peakumm No KOMMOHEHTY, KOHLEHTpaUmWs KOTOporo B rnybrHe 3epHa
6n13Ka K Hynto, CTaHOBMTCS CPEHUM MexXay No?PsaKOM peakuun B KMHETUYECKOoW 06nacTy 1 NepBbiM NopsiaKoM;
NnopsioK peakuun Nno ocTanbHbIM KOMMOHEHTaM CHUXAaeTCs B 2 pasa, U Habnoaaemas sHeprus akTmeaumMm CTaHO?BUTCS
paBHOW NONOBMHE SHEPTMWN aKTMBALIMWN B KUHETMYECcKOon obnacTu.

MopucTas CTpyKTypa katanusaTopa okasbiBaeT BAMUSIHUE He TONIbKO HAa CKOPOCTb, HO 1 Ha n3bupaTenbHOCTb npoLecca.
Ecnn noboyHas peakuus npeacrasnsieT coboi napansiensHoe npespalleHe NCXOLHOro BELEeCTBa, TO
n36MpaTeNbHOCTb 3aBNCUT OT (POPMbI KMHETUHECKMX 3aKOHOMepHOCTen obenx peakumin. Jnddy3MoHHOe TOPMOXEHNE
B Gonblueli CTENEHN CHUXA?eT CKOPOCTb TOM U3 napanfienbHbIX PpeakLmii, CKOPOCTb KOTOPOK BbICTpee yMeHbLIaeTcs ¢
POCTOM Ty6uHbI MPEBPALLEHUS.

Ha npakTrke 4acTo UMetloT MecTo nocnenoBateNbHble peakLmm, Koraa nonesHolii NpoayKT SBISEeTCS NPOMEXYTOYHbIM U
MOXET MCMbITbIBATL Peakuym, Koraa noneaHblii NpoayKT SBASETCS MPOMEXYTOYHBIM U MOXET UCMbIThIBATb fanbHehune
npeepalleHmnsi ¢ obpas3oBaHNeM MeHee LieHHbIX BelWwecTB. B aToM cnyyae AMdpdoy3MoHHOE TOPMOXEHNE BCEraa CHxXaeT
n36MpaTenbHOCTb.

Tema 4. Ocob6eHHOCTM 3KCNTyaTaLMmy NPOMbILLIEHHBIX KaTanu3aTtopoB
OcobeHHOCTU aKCnyaTaumm NPOMBILNEHHbIX KaTann3aTopos.
OcHoBHble TpeBOBaHMUS K NPOMBILWIEHHOMY KaTanu3aTopy

rlpl/l CO340aHnM HOBOIro TBepAoro karannm3artopa uin ycoeepleHCTBOBaHUMN Haxooswerocs B askcnniyartaunm
Katanmsartopa Heobx0anMo y4nTbiBaTb CNepylowme OCHOBHbIE NapameTpbl AN KaTtann3aTopos: PU3NKO -
MexaHun4yeckue; xmmMndeckumne; akcnnyataumoHHO-9KOHOMMNYECKHne.

K donanko-mexaHn4eckum CBOMCTBAM Uny napameTpam Katanmaaropa MOXHO OTHECTW HACBIMHYIO MAOTHOCTb, UCTUHHYIO
MAOTHOCTb, YAENbHYIO NOBEPXHOCTb, CPeAHUI A 06BEM NOP 1 pacrnpeneneHre nop no paguycam, (PPakLMOHHbIA CocTas,
pasMep YacTuu, NOPUCTOCTb, aMOPEOHOCTb AN KPUCTANNIMYHOCTD, DOPMY YaCTULL, TEMOEMKOCTb, TEPMOCTOMKOCTb WK
NnapoTEPMOCTOMKOCTb, CMNOCOBHOCTb K OTPABAEHMIO U peEreHepaumu.

K xumnyeckmm napamMmeTpam Katanmn3aTtopoB MOXHO OTMECTU XUMUNYECKUI CoCTas, conepxaHue |'|p|/|M€C€I7I, cnocobHOCTb
K akKTuBmpoBaHuio (I'IpO?eLlI/IpOBaHI/HO, MOJ:I,I/IC*)I/ILI,I/IpOBaHI/HO) N OTpaBNeHUo a0amu, o6pasoBaH|/|+o M WBOB,
MO,D,I/I(*)I/IK&LI,VIVI 1 pas, NpMBMBKE aKkTMBATOPOB K MOBEPXHOCTWN TBEPObIX KATanM3aTopoB.

MopucTas CTpykTypa Katanm3aTopos
Kak npaBnno Teepnble OKCUgHbIE, CyanbI/I,El,HbIe n apyrme 4actuubl Katanmn3aTopoB NPOHN3aHbl NOpaMn.

MakponopucTele Tena cogepxar nopbl paamepom ot 100 no 200 HM (HanpyumMep, NPMPOLHbLIE antOMOCUANKATLI TNa
CUNNNMAHWT, aKTUBMPOBaHHble yran). OHM UMEIOT yaenbHble NOBEPXHOCTY B npedenax ot 0,5 go 50 m2/r. B atnx
KaTanuaatopax 1 afgcopbeHTax CTeHKU Nop SBASIOTCS rMankmMm, ancopbums Ha Takux KatanuaaTopax COOTBETCTBYET
usotepme agcopbuum JIsHrMopa. STu Nopbl UrPaoT POfb TPAHCMOPTHBIX KAHANOB, Y TOPMOXEHUE XMMUYECKNX
NPOLLeCCOB BHYTPEHHEN Ondbdpysnern Monekyn peareHToB B HUX OTCYTCTBYET.

MesonopucTble katanmaaTopbl UMEKOT Nopbl paanycom ot 1,5 0o 200 HM. 3T TBEpable Tena NMEIOT yaeNbHYO
noBepxHocTb B npenenax 20?500 M2/r. B HMX nmeeTcs wmpokuii Habop nop no paguycam. CynepMUKponopucTbie Tena
obnapatoT nopamu B npenenax pasamepos 0,5-1,5 HM. Y genbHas NoBepXHOCTb Takux KaTannaaTopos 1 agcopbeHToB
nameHsietcs B npegenax ot 500 go 1000 m2/r. K Takum agcopbeHTaM OTHOCST LIeONUTaNOMOCUIMKATHbIE UK
LeoNUT-LUMPKOHOCUNKATHbIE KaTannaaTto?pbl, BbICOKONMOPUCTLIE CUNKArenu.

dopma 1 pasmep rpaHyn katanmaaTopoB

Teepable ancopbeHTbl 1 KaTannaaTopbl FOTOBSAT, Kak Npasuno, B GoOpMe LUIMHIOPWUKOB, Konel, Pawwra, wapukos,
MUKpocdoep, YacTul, B oopMe 3Be3A04eK, JyXeK, Nenewek 1 MHorux apyrux doopM. Metannmdyeckue katannsartopsl
rOTOBSIT B DOPME CETOK WU CBUTbIX NPOBOMIOYEK.

B npoMbIWNeHHbIX YCNOBUSX Yalle BCEro UCMoNb3ytoT Katanuaatopbl B TabneTnpoBaHHOW U MUKpPOCHepriecKor opMe.

MexaHun4yeckas NPOYHOCTb KaTann3aTopoB

MexaHunyeckas MpoOYHOCTb KaTanM3aTopoB 1 afacopbeHTOB onpenensieT AIMTENBHOCTb UX NPeOLIBAHUS B HEM3MEHHOM
hopMe B peakTopax. KatanuaaTopbl 1 ancopbeHTbl MOTYT HAXOANTLCS B peakTopax B HEMOABUXHOM CHNOE,
nepeMeLaTbCs B peakTopax Unym HaxoAuTbCs B COCTaBe ?KMMSLLEro? CNos Kak B peaktopax v pereHepartopax Ha
yCTaHOBKax KaTkpekuHra, nernapuposanHus C3-C5-napacHOB, OKUCNEHMS ONeOUHOB MM BO B3BELEHHOM CNOE B
nMpT-peakTope. HYacTuubl kKaTtanua3aTopoB NOLBEPralTCs B Ne?puoL Ux aKCnnyaTaumm UCTUPaHWIO peakLMoHHOM
CMECbI0, PACTPECKMBAHUIO UCTUPAHWIO NPW ABUXEHUN MO TPAHCMOPTHBIM MHWSAM 33 CYET COYAAPEHNS UX OPYr C APYroM
W CO CTEHKAMU TPAHCMOPTHBIX NUHUIA.

Tema 5. Katanutnueckue peaktopbl ¥ 0coO6eHHOCTU 3KCMlyaTalum KaTtanm3aTtopoB
Katanntunyeckue peaktopbl U 0COBEHHOCTU aKCMlyaTaumMmn katannm3aTopos.
KoHCTpyKUMM KaTanuTn4eckux peakTopoB B COBPEMEHHbIX XMMMYECKMX MPOU3BOACTBAX, MX OCHOBHbIE XapakTepucTuKu

Xumnyeckne peaktopbl Knaccugmumpy 20T No CAE4YIOWNM KPUTEPUSAM: HEMPEPLIBHOCTL Onepaumm, TemnepaTypHbIi
PEXUM N PEXMM OBUXEHMS peareHToB. Kpome TOro, peaktopbl Tak Xe, Kak U XUMWYEeCKMNe NpoLec?cobl, 4enaT no
HawvBbICLIEN TeMMNepaType NpoLecca Ha HU3KO- 1 BbICOKOTEMMEPATYPHbLIE; MO NPUMEHSEMOMY OaBNEHNIO ? HA annaparsl,
paboTatowme npu BoICOKOM, MOBLILEHHOM, HOPMaIbHOM M HW3KOM (MO4 BakyyMoM) OaBfieHusiX. Peak ?Topbl Takxe
Knaccuuumnpyot no pasoBoMy COCTOSHUIO peareHTOB Ha annaparbl Ans OCYIWECTBNEHUS FOMOreHHbIX U PasnuyHbIX
reTeporeHHbIX MPOLECCOB.

Hel'lpeprBHOCTb onepauunu
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B peakTopbl nepnoaon4eckoro nencTens peareHTbl 3arpyxarTCcs B Ha4ane onepauunn. Mocne onpe?neneHHoro
BPEMEHMN, HeobXoOMMOro ANt AOCTUXEHMS 3a0aH?HON CTeneHn npespalleHnd, annapar pasrpy>xatroT. OcHoB?HbIE
napameTpbl npouecca (KOHLI,eHTpaLI,I/IFI peareHToB n I'IpO?,D.YKTOB peakunn, Temneparypa, gaeieHne n 1. I'I.)
N3MEHS1?10TCS BO BPEMEHN.

PeakTopbl HENPEPBLIBHOIrO AEACTBUS OT MycKa A0 OCTAaHOBKM HEMPEPbLIBHO (MU CUCTEMATUHECKMMU NOPLMSIMM)
MUTAIOTCS NCXOLHbIMY BELWECTBAMM U U3 HWX BBIBOASATCS NPOAYKTHI peakLuum.

PeaKTOpr nonyHenpepbiBHOro nencrTens XapakKTepuna3yrTcs TEM, YTO Cbipbe NOCTyNnaeT B annapar HenpepbiBHO NN
onpeneneHHbIMK nopunsaMm Yepea paBHble MPOMEXYTKN BPpEMEHU, a NPOAYKTbl peakunn BbIrpy>XarkTCsa nepmnogn4eckun.
BoamMoxHa n HenpepbiBHas BbIrpy3kKa I'IpO?,D,YKTa npu HepMO,ﬂMHeCKOﬁ nonoaye CblpbA. Takne PeakTopbl pa60Ta+0T B
nepexonHoM pexXnme, OCHOBHblIE NMapaMeTpbl npouecca N3MEeHAKTCA BO BPEMEHN.

TemnepatypHbiii pexuM(Agnabatnieckme,nonnTepMnIecKne, NU30TEPMUYECKNE PEAKTOPDI)
Pexwum oBuxeHns peareHTos (PeakTop noeanbHoro BbiTeCHEHUS, PeakTop NofHOro cMelweHns )
Twn 3arpy3ku kaTanusaropa

TpeboBaHUsi K KOHCTPYKLLMIN PEAKTOPOB

MHoroobpasune XMNYeCKnX 1 PU3NYECKNX SBIEHNI NeXallyx B OCHOBE Pa3HOXapakTepHbIX TEXHOMOrMHECKMX
Nnpo?LeccoB, BblABMIraeT camble pasnnyHble TpeboBaHNs K XUMn?4yecknm peaktopam. OgHako Bce 6e3 NCKIoHEHNs
peakTopbl OOMXHbI YOOBNETBOPSATbL ClieayoWmMM OCHOBHbLIM TpeboBaHUSIM:

1) obecneunsaTb 60MbLIYIO NPON3BOAUTENBHOCTL MPU BO3MOXHO BoNee BbICOKON CTeneHn NpeBpalleHus;
2) UMeTb Malble aHepreTn4eckmne 3aTpaTbl Ha TPAHCMOPTUPOBKY U NepeMeLlMBaHNE PeareHToB;

3) ObiTb OCTATOYHO NnpoCTbiMA B yCTpOIZCTBe n newesbiMn, 0N 4ero npn n3rotoBieHUN peakTopos HeobxooMMO
MCNnonb30BaTb YepHble MeTan/lbl Hegoporme n3genna cunmkaTHom NPOMbIWNEHHOCTHN, NNnacTMacCbl N T. N.;

4) Hanbonee MONHO NCMONbL30BaTb TEMIO 9K30TEPMUYECKUX peakUuil 1 Tenno, NoaBoaMMOe U3BHE, /S OCYLWECTBIeHNS
9HOOTEPMMNYECKMX MPOLIECCOB; 5) ObITb HAaOEXHbIMK B BpaboTe, M0 BO3MOXHOCTU Hanbonee NoiHO MeXaHU3npoBaHHbLIMM
1 obecreymBaTb aBTOMATMHECKOE PETYNINPOBaHME npoLiecca.

dakTopbl, onpenensiowme Bbibop TMNa peakTopa

Temnepatypa v AaBneHne OTHOCATCS K BaXHeWnM noby? autensm xummyeckmx npoueccos. Oba aTu paktopa 3aMeTHO
BNUSIIOT HA KOHCTPYKLMIO peakTopa. B 3aBncmMMocTy oT TeM?nepatypbl BEAEHNS NPOLLECCa NPUXOAUTCS NMPUMEHSTb Te
WM VHblE TEMIOHOCUTENW UMW XaaareHTbl. Tyn TENIOHOCUTENS OKa3biBaeT 60NbLIOe BAVSIHUE HA KOHCTPYKLMIO
peakTopa.

[aBneHue cpenbl onpenenset oopMy 1 rabapuTHble pa3?Mepbl annapara, ero Matepuan, KOHCTPYKLMIO
nepemeLn?BatoLLmnx yCTPOMCTB 1 canbHVKOB. Annaparam, padboTatolwyM nod BbICOKMM OaBfeHneM, 00blYHO NpuaatoT
UMNUHAPUYE?CKYI0 UNK WapoByto oopMy. HeM Bbille AaBneHne cpelbl, TeM MeHblue JMaMeTp Kopryca annapara.

TennoBoit adhdpekT peakumy onpenensiet HeobxoAMMOCTb TENNOOBMEHHOM NMOBEPXHOCTH peakTopa, ee pa3mepsbl.
Tema 6. Oco6eHHOCTM 3KCyaTaLMmn KaTanm3aTopoB Ha NPpUMepe NPOMbILLIEHHbIX KaTaIuTUYeCKMX NpoLL.eccoB
OcobeHHOCTH aKCnyaTaumum KatanmsaTtopoB Ha NPUMEPE NPOMBILLAEHHBIX KaTannTUYeCcKX NpoLeccoB
Katanutuyecknii KpEKMHI HEPTSHOMO Chlpbs

BaxHeliwmnm npoueccoM HedpTenepepaboTkin SBASETCS KaTanuTniyeckuii KpekuHr. KpekmHr yrnesonoponos - Hanbonee
MHOFOTOHHaXHbI MPOMBbIL ?IEHHbBIA KaTanuTuyeckuii npouecc. C NOMOLWbIO KPEKMHra u3 HeddTy nonyy4aeT?cs Xnakoe
MOTOPHOE TOMNMBO: BEH3MH, AN3ENbHOE U PeaKTUBHOE TONNMBO. B HacToswee Bpemsi B CLIA - 50% Hedptu
nepepabartbiBaeTCs Ha yCTaHOBKAX Ka?TannTNYeCKOro KpeknHra.

B 1920-x ropax B ka4ecTBe katanuaaropa KpekuHra npumeHanm cycnexsmio A1C13 B xuakumx yrnesogoponax. B 1936 r.
B CLUA 6bin 3anylueH nepeblil 3aBO4, KaTANUTUYECKONO KPEKMHra Ha OCHOBE NpeanoxeHns 9. MN'yapu ucnonb3osatb
NPVPOAHbIE MHbI (MOHTMOPUANOHUT) Kak Katanuaartopbl KpekuHra. B 1943 r. dpupma ?Cranpapg Onn? (HbiHe
?9kccoH-Mobun?) BBena B gericteue npons?sonctso TCC (thermofor catalytic cracking) Ha ocHoBe WapuKOBOro
antMocK- NIMKaTHoro kartanmaaropa. B 1949 r. nossunucb nepeble yCTAHOBKM C KAMSLWMM COEM MUKPOCHepnyeckoro
katanuaaropa. 91n yctaHosku - npouecc FCC (fluid catalytic cracking) - ctanv rnaeHbiMK nocne nepexona
NPOMBbIWAEHHOCTU KpeknHra B 1980-X rogax Ha HOBOE CbIpbe - BaKyyMHbIl ra3oisib, BMECTO (ppak?umin AM3enbHOro
Tonnmea.

TpeboBaHus k katanuaaTopy. Ha ocHoBaHUM N3NI0XEHHOM TEXHONOMMM Ka?Tann3aTop KPeKknHra A0NIXeH oTBeYatb psgy
TpeboBaHMiA:

1) obnafnatb BbICOKON aKTUBHOCTBIO U CENEKTUBHOCTbLIO, T.€. AOMXEH 06ec?neunBaTh 3HAYNTENbHYIO CTEMEHD
NMpeBpaLLEHMS CblPbS B BbICOKOOKTAHOBbIN BEH3VH;

2) DONMXEeH UMETb HU3KYI0 CKOPOCTb Ae3aKTuBaummu n obnaaaTtb cnocobHO?CTbio K MOMHON pereHepaunmn 6e3 notepu
aKTUBHOCTW;

3) coxpaHsaTb cTabunnbHOCTb NPY BLICOKOTEMNEPATYPHOW pereHepauunn. Kpo?me Toro, katanmsaTtop He AOMXeH
06pa30BbiBaTb CMMWKOM MHOrO KoKca. [lnsi KpekuHra B KMMsWeM Cnoe BaxXHa Takxke MexaHu4yeckasi Mpo4HOCTb Ha
NCTMpaHue;

4) kaTanusaTtop LoNXeH BbiTb YCTOMYMB K OTPaBNEHMIO SOaMU.

MonekynsipHO-CUTOBOE LENCTBIE LLEONMTOB B KATANMTUYECKOM KpeKUHre. MonekynsipHO-CUTOBO 3¢pPEKT No-pasHoOMy
BNMSIET HA MONEKY/bI Pa3HOro paamepa. Moabopom LeonmTa ¢ pasHbiM pa3MepoM NMop MOXHO HanpasuTb NPO?LECC B
HY>KHYIO CTOPOHY.
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Manble n OOHOPOOHbIE NOPbI NPENATCTBYIOT OOCTYMNY K BHYTPEHHUM aKTUB?HbIM LUeHTpaM Ons 6onblunx MOJNEeKyn. Takum
o6pa30M, YMEHbLWakTCA CKO?pOCTb NepBUNYHbIX peaKLl,VII7| KpekuHra un obuwas CKOPOCTb KOHBEPCUN. Manbie nopbl
yBENM4MBaKT O0CTYN MalblX MONEKYN K aKTUBHbIM LUEHTPAaM W, cnenosa?TenbHo, CKOPOCTb BTOPUYHbIX peaKu,vn7|. Manbie
Nopbl TakXe NpendaTCTByOT BCEM 6I/IMOﬂeKyJ'I$1prIM peakunsm, Tpeﬁ}/IOI.LI,I/IM HanUuus 0ocTaTodHo 6onbllo?ro obbema
nepexonHoro noHa Kap6eva. Pa3Mep nop OﬁyCﬂOBJ’II/IBaeT HanpasneHmne HpeBpaLI.l,eHVIVIZ nnn gucnponopunoHnposaHmne
C y4HacTtmnem 60nblWOro NoHa Kap6eva, nnn nNpouecchbl pa3noxXeHus ¢ y4actueM npoToHa. BospaCTaeT n B-erKI/IHF,
NOTOMY 4HTO 3TO MOHOMOJ'IeKyJ'IﬂprIVI npouecc. B pesynbrare pac?TeT COOTHOLWEHWe ankaHbl:0neuHbl.

MonyyeHue metaHona
Monyy4eHne coopmanbaernga
Mony4eHne okucu aTuneHa

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosITeNbHON paboThl o6yyaroLmMxcs no
AucuunnuHe (Moayno)

CamocTositenbHas pabota 0by4arolyxcs BbIMOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHY0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAMOCTOSITENbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUMNANUHLI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPeMS ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyaroWwmnecs YnuTarT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMPABOYHYIO NMTEPATYPY, BbINONHAT 3aaHUs, HANpPaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPaBOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY U MPOMEXYTOYHOMY KOHTPOSO MO AUCLMMIUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arolwmxcst pernameHTpyeTcs HopMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMI 06pa3oBaTebHbIMU Pecypcamu, BKoYas:

MopsiLoK opraHn3aumm 1 ocylWeCTBAEHNS 06pa30BaTeNbHON AeSTENbHOCTM MO 06pas3oBaTebHbBIM MPOrPamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTera, nporpammam MarmcTpatypbl (YyTBEpXaeH
npukasom MuHucTepcta obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasoBaHus Poccuiickoin ®enepauum No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON paboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeaeHMNA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOIro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHero pacrnopsiaka goefepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pas3oBaTeibHOMO y4pexaeHns
BbICLLEro npodheccuoHanbHoro obpasoeaHus "KasaHckuii (Mpueonxckuii) doeaepanbHblli yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCKoro) doeaepanbHoOro yHmBepcuteTa

6. DOHA OLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOLYNI0)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNINHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpPaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/THOHYAET OLEHOYHbIE
CPEeLCTBA TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTO4HOM aTTecTaumm.

B cboHAe OLEHOYHbIX CPEACTB COAEPXNTCS Cnemytowas nHopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pe3dynbTataM 0By4eHus Mo SUCLUMNINHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKYM MO ANCUUMNIVHE (MOZYNIO);

- onrcaHve nopsaaka NPUMEHEHNs 1 NpoLleaypbl OLEHNBAHNS ANS KaXA0ro OLEHOYHOro CPeAcTBa;
- KpUTEPUM OLIEHNBAHNS 1S KX 00 OLEHOYHOrO CPEeaCTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsBisiemMbie K 0eCTBUSM 0ByHatowmxcs,
LEeMOHCTPVPYeMbIM pedynibTataMm, 3aaHns pasnnyHbIX TUMOB.

DOoHLO OLEHOYHbIX cpencTs no gucunninHe HaxoanTcs B I'Ip|/|n0>KeH|/||/| 1K nporpamme gucunninHbl (MO,D,yJ'IIO).

7. NMepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHWe aucumMnnnHbl (MOoyNs) npeanonaraet U3y4yeHne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MoXeT bbiTb BOCTYMHA 0ByYaloWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 3NIEKTPOHHOM BUE - YepPe3 3NeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHWMW 3aKNto4eHHbIXx KDY norosopos ¢
npaBoobnagnarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobadesckoro. Obyyatowmecs nony4aroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo yuTaTenbckum buneTam B COOTBETCTBMU C NpaBunamu nonb3oBaHus HayyHol 6ubnmoTekoi.
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ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOUYKM NpY BBEAEHMM 0OYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpr MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

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

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALIMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

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

O6u4a;| XuMmyeckasa TexHonoruns: eeeaeHne B MooenmposaHmne XMMMKO-TeXHONOrn4yeckmnx npoL.eccos -
http://znanium.com/bookread.php?book=468690

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

Obuwas xummnyeckas TexHonornst. OCHOBHblE KOHLeNUMmM npoektTupoBaHus XTC -
http://e.lanbook.com/books/element.php?pl1_id=45973

9. MeToguyeckme ykasaHus oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nekumm M3yyeHne TeopeTnyeckon 4actn ANCUMNANH NPU3BaHO HEe TOMbKO YriybuTb 1 3aKpenuTb 3HaHWS,
rony4YeHHbIe Ha ayAUTOPHbIX 3aHSATUSIX, HO U CNOCOBCTBOBATL PA3BUTUIO Y CTYAEHTOB TBOPYECKMX
HaBbIKOB, MHMLMATUBbI 1 OPraHM30BaTb CBoe BpeMs. Ha nekumm HeobxoanMo Mo Kaxaow Teme
COCTaBUTb KOHCMEKT OCHOBHbIX NONOXEHWIA, TEPMUHOB, CBEAEHWIA, TpebyloWwmnx 3anoMnHaHNs n
ABNAIOWMNXCS OCHOBOMONAraowWwmMm B 3ToiA TeMe A/ OCBOEHUS, 3aNOMUHAHNS U fanbHenwen
npopaboTku.

npakTnyeckue | MpakTnyeckme 3aHSTUS COCTOAT B 0OCYXAEHUN NPELNOXEHHOW 3apaHee TeMbl, BO3MOXHbI

3aHsATUA MUCbMEHHbBIE (KOHTPOMbHbIE) paboThl U Ap. YTobbl Hanbonee pauroHanbHO U NOMHO UCMONb30BaThb
BCE BO3MOXHOCTMW NPAKTUHECKOro 3aHATUS, LN NOArOTOBKU K HEMY HEOHX0AMMO: -BHUMATENBHO
MpPoYMTaTh KOHCMEKT NEKLUUM MO AAHHON TEMATUKE;- 03HAKOMUTLCS C COOTBETCTBYIOWUM Pa3nenom
yuebHuka; - npopaboTaTtb AOMONHUTENbHYIO TMTEPATYPY U UCTOYHWKM MO TEME; - COCTaBUTb pedoepar
NN Pa3BEPHYTLIN MNaH BbICTYMNIEHUS; - PEWNTb 324241 U BbINOAHWUTb OPYrMe MMCbMEHHBIE 3a0aHWs.
MonrotoBka K MPaKTUHECKOMY 3aHATUIO BKNOYAET HECKONbKO 3TaroB.
CnepnyeT BHUMATENbHO NPOYNTATh PEKOMEHLOBaHHYIO y4ebHylo nuTepatypy no Teme. 3atem
MPUCTYNUTb K 3HAKOMCTBY C AOMONHUTENbHON NMTEPATYPOIA.
B aHannse mMoryT copepxatbCsi BbIBOAb! HAL KakUMy BONPOCaMm HO TEME NMPOBEAEHHOrO 3aHATUS
cTyneHTam Heobxoaumo nopaboTathb ele caMocTosTeNbHO. OBbIYHO MNaHbl NPaKTUHECKUX 3aHATUIA
0XBaTbIBAOT OCHOBHBIE TEMbI 3y4aeMOoro Kypca. CnefyeT BHUMATENBHO 03HAKOMUTLCS C KPYroM
BOMPOCOB, KOTOPbIE ONPEAENeHbl MNAHOM NMPaKTUYECKOrO 3aHATUS.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 9 n3 13. EEl YHH
oML

AR 5 AN LM O



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

Bug pa6ot MeToaounueckue peKkoMeHaaUum

CaMOCTOSI- | - YTEeHUWe CTyLleHTaM/ PEeKOMEHO0BaHHOW NMTepaTypbl 1 YCBOEHNE TEOPETNYECKOro Matepuana
TenbHas OVCLUMNMVHBI;
pabota - 3HAKOMCTBO C VIHTEpHET-UCTOYHMKAMU;

- MOArOTOBKY K PasfnyHbiM popMaM KOHTPONS (TECTbl, KOHTPO/bHbIE PaboTbl, KONNOKBUYMbI);

- BbIMOMHEHNE KOHTPONbHbIX paborT;

- MOArOTOBKY OTBETOB HA BOMPOCHI MO Pas3NnyHbIM TEMaM OMCUMNVHGI B TOW NOCeNoBaTeNbHOCTM, B
KaKoi OHW NpeacTaBneHbI.

MnaHnpoBaHWe BPeMeHU, HEOBXOAMMOro Ha U3yYeHre OMCLUMVH, CTYAEHTaM fy4le BCero
OCYLLECTBNATb BECb CEMECTP, NpeaycMaTpuBasi Npu 3TOM perynsipHoe NoBTOPeHVe Matepuana.
Matepuan, 3aKOHCMNEKTMPOBAHHbBIA Ha NEKLUSX, He0BX0AMMO perynsipHo npopabatbiBaThb 1
LOMOJIHSITE CBEAEHUAMU U3 OPYTUX UCTOYHWKOB NMTEPATYPbl, NPEeACTABNEHHbIX HE TOMbKO B
nporpamme OUCUMMVHBI, HO 1 B MEPUOANYECKUX N3AHNSX.

Mpv N3y4eHUn OMCUMNMHBI CHa4Yana HeobxoAMMO Mo Kax 4oV TEMe MPoYnTaTh PEKOMEHA0BAHHYIO
nMTepaTypy 1 COCTaBUTb KPaTKU KOHCMEKT OCHOBHbIX MOSIOXEHWIA, TEPMUHOB, CBEAEHUA, Tpebyowmnx
3aMoMVHaHVs U SBNSIOLLMXCS OCHOBOMOMAraolyMmn B 3TOM TeMe L/1s1 OCBOEHUS MOCNeayoWnX Tem
Kypca. [lns pacwmipeHns 3HaHns no AUCLMNIMHE PEKOMEHLYETCS UCMONb30BaTh VIHTepHET-pecypchl;
MPOBOAWTL MOUCKM B PA3NNYHBIX CUCTEMAX 1 UCMOMb30BaTh MaTepualbl CaliToB, PEKOMEHJOBaHHbIX
npenonaeatenem.

3ayet Mpwn oTBETE Ha 3a4eTe HEOOXOANMO:

- NpoayMath ¥ YETKO U3NOXNUTb MaTepuan;

- 0aTb ONpeneneHne OCHOBHbIX MOHATUIA;

- DaTb KpaTKoe OnncaHue SBREeHWIA;

- NPUBECTN NPUMEPDI.

OTBeT cnenyeT UNNKOCTPMPOBATDL CXEMAaMU, PUCYHKAMK U rpagorkamu.

Mpwn ycTHOM NOBECTBOBAHWU M3naratb Matepuan 4eTko 1 06aymaHHo. [ns ycnewHon coaym
Heobx0AMMO pasyMHOE COYETAHNE 3AMOMMHAHWS U NOHUMAHUS, MPOCTOrO BOCNPON3BOACTBA y4ebHOM
MHcpopmaumm 1 paboTbl MbICAN.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BK/OYasi nepedeHb NPorpaMMHOro obecneyeHmst 1 UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYLLECTBEHU 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepeyeHb NporpaMMHOro obecrnedeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMMNVHBI (MOOYNS).

11. OnucaHune MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heo6xoaumon ons ocyuiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrnjinHe (MO,IJ,an-O)

MatepunanbHo-TeXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSTENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNEKTOBAHHbBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbSl) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamnTopun oNns KOHTakTHOW paboThl C Mpenonasatenem, yKOMNIeKkToBaHHble cneumaniampoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnboTep 1 NpuHTEp 4N pacneyvatku pa3aaToyHbiX MaTepranos.
MynbTMeauiiHas ayautopmsi.
CneumanusmpoBaHHas nabopartopus.

12. CpencrtBa apanTtauum npenogaBaHUs AUCLUNIMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsl MHBaNWAa0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoaMMOCTK B 0Opa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolwme MeTodbl 1 TexHonorum, obneryarowme
BOCMpUSTE NHpopMaLMKN 0By4YatoWmMMNCs MHBANIMAAMI U NLAMW C OFPaHNYEHHBbIMU BO3MOXHOCTSIMU 3[00PO0BbS:

- cO3[4aHne TEKCTOBOW BepcUM No6Oro HETEKCTOBOrO KOHTEHTA LS €0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4HbIX BnOoax 6e3 noTepwn OaHHbIX UK CTPYKTYPbI,

npenycMoTpeTb BO3MOXHOCTb MaCLIJT8.6I/IpOBaHI/I9 TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KayecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnda KOHTEHTOM C KnaBmnartypbl;
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- co30aHne BO3MOXHOCTEN ansi 06y4atolmMXCs BOCMNPUHUMATD OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NMPUMEHEHNE NPOrPaMMHbIX CPEACTB, 06ECMNEYMBAIOLWMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, (hOPMUPYEMbIX
OUCUMMN/MHON, 3a CYET anbTepHATMBHBIX CMOCOBO0B, B TOM YMCNE BUPTYanbHbIX 1abopatopuii U CUMyNSILMOHHBIX
TEXHONOMNIA;

- NPYMEHEHNEe ANCTaHUMOHHbIX 06pa30BaTENbHbIX TEXHONOIMIA ANs Nepefayn UHGOPMaLUMK, OpraHn3auum pasnnyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyarowerocs ¢ npenonasatenem, B TOM Yicne BebUHAPOB, KOTOPbIE MOTYT
ObITb MCMONMb30BaHbI 1S NPOBEAEHNS BUPTYaNbHbIX NTEKLMIA C BO3MOXHOCTHI0 B3aUMOIEACTBUS BCEX YHACTHNKOB
LMCTaHUMOHHOro 06y4eHmns, NpoBeeHNS CEMUHAPOB, BBICTYMIEHNS C AOKNAAaAMM U 3aWUTLI BEIMONHEHHbIX PaboT,
NPOBEEHNS TPEHVNHIOB, OPraHM3aLmmy KONNeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA 41 OpraHn3aLumMmn oopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpONS;

- YBENNYEHME NPOLONXKUTENBHOCTU cAaqm 0byyatolMcs UHBANNAOM UK NINLOM C OFPaHNYEHHBIMU BO3MOXHOCTSMU
300p0BbS (POPM MPOMEXYTOYHON aTTecTaumm No OTHOLWEHWIO K YCTAHOBNEHHON NPOOOIXUTENBHOCTU UX CAAYN:

- NPOLONXNTENbHOCTM CAauM 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOW (POpME, - He Bonee yeM Ha 90 MUHYT;
- NPOLONXMNTENBHOCTN MOAFOTOBKM 0Byyatowerocs K 0TBETY Ha 3a4éTe UNM aK3aMeHe, MPOBOAUMOM B YCTHOW hopMe, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsaMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHunto 04.04.01
"Xvmus" n marmctepckon nporpamme "IHHOBaLMOHHbIE MaTepmasbl U MeTodbl UX ccnenosaHmsa”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.[1B.07.04 OcobeHHOCTH aKCrlyaTaLumy Kataam3aTopos

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noagrotosku: 04.04.01 - Xumuns

Mpodhunb NoaroTosku: MIHHOBALUMOHHBIE MATEpPUanbl U METOAbl UX MCCNeA0BaHNA
KBanudpukaums BbIMyCKHMKA: MArucTp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"on Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019

OcHoBHas nuTeparypa:

1.YopkeHnopd, M16. CoBpeMeHHbI katanua n xummndeckas kuHeTrka / U. Yopkenpopdp, X. HalimaHTcBenpaiT ; nep. ¢
aHrn. B. V. PongyruHa. - 2-e nsg. JonronpynHbii : MUHTtennekT, 2013. - 500 c.

2. YopkeHpopd, . CoBpeMeHHbI katanna 1 xumMmuyeckas kuHeTrka: yuebHoe nocobue / Hopkengopd U.,
HalimaHTtceenpairt X., - 2-e uaga. - JonronpyaHbiii: ViHtennekt, 2013. - 504 c. ISBN 978-5-91559-153-9. - TekcT :
aneKkTpPoHHbI. - URL: https://new.znanium.com/catalog/product/516597 (nata obpawerusi: 11.03.2020). - Pexum
[OCTyna : Mo noAanucke.

3. bokuwreitH, b. C. ®nsnueckas xumns: TepMOaNHaAMMNKA 1 KUHETUKA : yuebHoe nocobue / b. C. bokwTeiH, M. U.
Mengzenes, O. B. MNoxeucHes. - Mockea : MUCUNC, 2012. - 258 c. - ISBN 978-5-87623-619-7. - TeKkCT : 9NeKTPOHHbINA //
NaHb : anekTpoHHO-6MbnuoTeyHas cuctema. - URL: hitps://e.lanbook.com/book/47443 (naTta obpaweHus: 11.03.2020). -
Pexwum goctyna: ons asTopms. nonb3osarteneil.

JononHuTtenbHas nuteparypa:

1. Xapnamnugwy, X. 3. Obwas xummyeckas TexHonorunsi. Metofonorus NpoekTMpoBaHus XMMUKO-TEXHONOrMYECKIX
npoLeccos : yuebHuk / X. 3. XapnamMnuaw. - 2-e usn., nepepab. - CaHkT-MNeTtepbypr : NlaHb, 2013. - 448 c. - ISBN
978-5-8114-1478-9. - TekCT : aneKTPOHHbIN // laHb : aneKTpoHHO-6nbnnoTeyHas cuctema. - URL:
https://e.lanbook.com/book/37357 (nata obpaweHus: 11.03.2020). - Pexxum goctyna: nns aBTopus. nonb3oBatenei.

2. Obwas xmMunyeckast TexHonorusi. OCHOBHblE KoHUenuun npoektuposaHus XTC : yuebHuk / U. M. KyaHeuosa, X. 9.
Xapnamnuam, B. . MBaHos, 9. B. YupkyHoB ; non pepakuuein X. 3. Xapnamnuam. - 2-e u3g., nepepabd. -
CankT-MNeTepbypr : NaHb, 2014. - 384 c. - ISBN 978-5-8114-1479-6. - TekCT : 3NeKTPOHHbINA // JlaHb :
aNeKTPOHHO-6ubnuoTeyHas cuctema. - URL: https:/e.lanbook.com/book/45973 (nata obpatweHus: 11.03.2020). - Pexum
JocTyna: ans asTopma. nonb3osaTtenen.

3. 3akreiim, A. 0. Oblwas xummnyeckas TEXHONOI S : BBELEHWE B MOAENMPOBAHNE XUMUKO-TEXHONIOMMYECKNX NPOLLECCOB :
yuebHoe nocobue / A. KO. 3akreiim - Mocksa : Jloroc, 2017. - 304 c. - ISBN 978-5-98704-497-1. - TekCT : 3NeKTPOHHbIN //
ObC 'KoHcynbTaHT cTyneHTa' : [caitT]. - URL : https://www.studentlibrary.ru/book/ISBN9785987044971.html (nata
obpaileHus: 11.03.2020). - Pexum pocTyna: no noanmcke.

4. [eTeporeHHble KaTanMTUYECKne peakumn B MPOTOYHbIX PEaKTOPaXx: PYKOBOLCTBO K 1abopaTopHOMy NpakTUKyMy Lns
cTyneHToB XuMunyeckoro nHetutyta um. A.M. bytneposa KDY / A.A. NambepoB u ap. - KazaHb: KazaHckuii
yHusepcurtert, 2013. -71 c.

5. ®dU3nKo-xnMmyeckmne MeToLbl UCCneaoBaHmnsl reTeporeHHbIX KatannaaTtopoB: PYKOBOACTBO K nabopatopHoMy
npakTukymy / aBT.-cocT. A.A. llambepos, C.P. Eroposa, A.H. Kataes n ap. - KasaHb: KasaHckuii yHneepcutet, 2013. -
80c.

6. MonepHM3auus KatanuaaTopoBs 1 TEXHONOrMK cuHTe3a naonpeHa Ha OAO 'HuxHekamckHedpTexuM' / A.A. Jlambepos,
X.X. F'vnbmaHos. - KasaHb: KasaHckuin yHusepcutet, 2012. - 404 c.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpaxuua 12 na 13. Bl YHH
skt

AR 5 AN LM O



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

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.[1B.07.04 OcobeHHOCTH aKCrlyaTaLumy 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

Mpodhunb NoaroToskun: MIHHOBALUMOHHBIE MATEpPManbl U METOAbl UX MCCNeA0BaHNA
KBanudpukaums BbIMyCKHMKA: MArUcTp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019

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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