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Mporpamma omcuunnmHbl "OCHOBbI KOHCTPYUpoBaHUs katanmaatopos”; 04.04.01 "Xumnga".

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 omcuunnmHbl "OCHOBbI KOHCTPYUpoBaHUs katanmaatopos”; 04.04.01 "Xumnga".

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 npuobpeTtaeMoi KOMNETEeHLUN

MK-1 CnocobeH 1cnonb3oBaTh NOMyYeHHbIE 3HAHNS TEOPETUYECKNX OCHOB COBPEMEHHOW
XUMUW 1 CMEXHBIX HAYK NpW peweHnn NnpodpeccnoHanbHblX 3ana

MnK-2 CnocobeH NpuMeHsTb NPUOBPETEHHbBIE HABBLIKU MPOBEAEHUS XUMUNYECKOTO
9KCMEPUMEHTA, OCHOBHbIE CUHTETUYECKME U aHANUTMYECKUE METOObI NONYyYEHUS 1
MCCnefoBaHNS XMMUYECKMX BELWECTB U peakunii Npy peleHnmn npooeccnoHanbHbIX
3apad

Obyvarowmitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):

JlonxeH 3HaTb:
- OCHOBHbIe Npobnemsbl, pelwaemMble KaTaM3oM B NPOMbILWIEHHOCTH;

- CYILHOCTb SIBIEHWIA FTOMOreHHOro 1 reTePOreHHOro Katanunaa, a Takxe uanko-xMMM4ecKunx
NPOLIeCCOoB, MPOMNCXOAAWMNX HA MOBEPXHOCTA M B MOPVCTOM NPOCTPaHCTBE KaTtanuaaTtopa Ha
OCHOBHbIX CTaansX KaTanMTn4eckoro npouecca, MexaHm3Mbl FOMOreHHbIX 1 FeTEPOreHHbIX

Katanntniecknx npoueccos;

- OCHOBHbI€ TUMbl FOMOreHHbIX U reTepOoreHHbIX KaTtann3aTtopos, NCMONb3YeMblX B NMPOMbILWTEHHOCTH;

- OCHOBHblE TPALULMOHHbIE METOLbI MOAYYEHNS PA3NNYHBIX TUMOB KaTann3aTopoB ¢ 3a4aHHbIMK
XapakTepucTrkamm CTpYKTypbl U cocTaBa

JonxeH ymeTtb:

- NIPUMEHATDb NoNy4YeHHble 3HaHNA 019 OUEeHKN BO3MOXHOCTU NCNONb30BaHNA TOFO UK MHOIo Tuna
Katanmaartopa B TOM Wi NHOM KaTallMTU4EeCKOM npouecce, a Takxe rnpu Bbl60pe cnocoba ero
CuHTe3a C Tpe6yeMbIMVI XapakTepncTtnkamm CTpykTypbl, coctaBa W, Kak cnencrteune,
aKcnayataumMoHHbIMK XapakTepuctnkamm, ond peweHmnsa KOHKpPpeTHbIX NpakTn4ecknx 3anad

JlonxeH Bnanetb:

- HaBblkaMi aHanmaa n opraHnsaumm pa6OTbI KaTtanntn4eckmx npoueccos, pa3p3.60TKVI "
NPUMEHEHNA KaTann3aTtopoB Ha HOBbIX A ﬂeIZCTBy}OUJMX NPOMbIWMEHHbIX O6'beKTaX,

- HaBblKaMK1 9KCNepUMEHTaNbHOro nccnenoBaHnsa u3nkKo-XMMmnN4eckmnx CBOWCTB pPa3nnyHbIX
KatanmTn4eCckmx CUCTEM, MaTeEMaTNYECKON 06pa6OTKI/I pPe3ynbtaTtos |/|3MepeH|/||7| M conocTaBieHnAa nx

C TEOPETMHYECKMMMN 3HAYEHUSIMM.
JlonxeH BeMOHCTpMpPoBaTh CNOCOBHOCTL Y FTOTOBHOCTb:

NPUMEHATb NoNly4eHHble 3HaHWA O3 OLUEeHKN BO3MOXHOCTU NCNONTb30BAaHUA TOro Uin NHOro tnna
Katanuaatopa B TOM WM MHOM KaTaMTUYeCKOM npouecce, a Takxe npu Bbibope cnocobda ero
CUHTEe3a C Tpe6yeMbIMI/I XapakTepuctnkamn CTpykTypbl, COCTaBa 1, Kak cnencrtseume,
aKcnnyatauMOHHbIMU XapakTepuctukamn, nnsa peeHns KOHKPEeTHbIX MpakTu4eckmnx 3agayd

2. Mecto gucuunnuHbl (Moayns) B ctpyktype OMOM BO

JaHHaa oucumnnuHa (Mogynb) BkntodeHa B pasaen "61.B.1B.02.05 OucumnnuHbl (Mogynn)" OCHOBHOM
npogoeccroHanbHoi obpasosartenbHo nporpammbl 04.04.01 "Xumns (MIHHOBaUMOHHbIE MaTepuanbl U MeTOAbl UX

uccnenoBaHus)" 1 OTHOCUTCS K MCLMMNMHAM MO BbiGOpY.

OcBauBaetcs Ha 1 Kypce B 1 cemecTpe.

3. O6bem gucumnanHbl (MOayns) B 3a4eTHbIX eQuHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLuxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO

paboTy obyuatloLmxcs
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Mporpamma omcuunnmHbl "OCHOBbI KOHCTPYUpoBaHUs katanmaatopos”; 04.04.01 "Xumnga".

O6was TpynoEMKOCTb ANCLIMNNHBI COCTABASET 2 3a4eTHbIX(ble) eAnHWL(bI) Ha 72 yaca(oB).

KoHTakTHas paboTa - 29 yaca(oB), B TOM Yucie nekuun - 12 yaca(os), npakTnyeckne 3aHsaTus - 8 yaca(os),
nabopatopHble paboTbl - 8 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTtositenbHas pabota - 43 4aca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMUMIWHLIL: 3a4eT B 1 cemecTpe.

4. CopepXaHue OUCLMIMINHDBI (MOAYNS), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) C ykasaHMeM OTBEA,EeHHOro Ha
HUX KONMYECTBa aKafleMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckui niaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl NO AUCLUNANHE (MOBYNIO)

Buabl 1 yacbl
KOHTaKTHOM paboThbl,

Pa3penbl aMcuunivHbl / MX TPYDOEMKOCTb CamocTtosTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckmelllabopaTtopHble
flekuuu 3aHATUSA paboTbl
1 Tema 1. BBeneHue B 1 5 0 0 4

‘|koHCTpynpoBaHWe KaTanma3aTopos

Tema 2. SlBneHus ouanyeckomn u
2.|xmmnyeckoin agcopbunm B 1 2 0 0 19
KOHCTPyMpOBaHUM Katann3aTtopos

Tema 3. KucnotHo-ocHOBHbIE

3 Ezgiﬁlzgg:gmzmn;?anMsaTopos N nx 1 5 0 0 10
KOHCTPYUpOBaHUM KatannsaTopoB

4. I:TMai I;l.saKfoHpcgsymposaHme OKCUIHbIX 1 5 4 0 10

5 woranniniookn. Karanmsaropos ] 4 8 0

6. Iaeraiﬁéag%;%zbl KOHCTPYMpOBaHNS 1 5 0 0 0
Ntoro 12 8 8 43

4.2 CopepxaHue gUCLUNIUHbI (MOAYNSA)
Tema 1. BBepeHne B KOHCTPpyUpoBaHue KatannsaTtopos

OnpegneneHue katanuadatopa. Tunbl Katanutudeckmx npowueccos. [JOCTOMHCTBA, HegocTaTku. Ponb Katanutnyeckmnx
npoLeccoB B HegoTenepepaboTke 1 HePTEXMMUN.

OCHOBHbIE MOHATUS reTeporeHHoro Kkarann3aropa. Hocutenb 1 BoinoNHAEMbIE pyHKUMN. eﬂeKTpOHHbIe N CTPYKTYPHbIE
pakTopbl KaTtanmaaropa. Ctagum kaTanMTU4eckoro akra.

KaTtanusatop ? 310 BewecTBo (MHANBUAYANTbHOE XUMUYECKOE COEANHEHNE NN CMECH), MPUCYTCTBME KOTOPOro B CMECH
peareHTOB NMPUBOLMT K BO3BY>XAEHMUIO UIN YCKOPEHWIO TEPMOANHAMUYECKOW Pa3pelleHHOM XMMNYECKO peakummn Mexay
peareHTamu, B Xo4e KOTOPOM 3TO BEWECTBO HE pacxodyetcs. Ecnu katanmsaTop v pearupyowme BelwecTsa HaxooaTcs
B OZHOV U TOI Xe dhase (B OONbIIMHCTBE CNyYaeB XWUAKO), KaTanna Ha3blBaloT rOMOreHHbIM. B aTom cnyyae
KatanMsaTtop paBHOMEPHO pacnpeneneH no peakunoHHOMy 06 beMy B aTOMHO- U MONEKYSISIPHO-ANCNEPCUOHHOM
cocTosHMK. K npoueccam roMOreHHOro katannaa OTHOCAT MHOMOYUCIIEHHbIE peakumy rugparaumm, ruaponnsa,
CynbOMpOBaHUs, ranoreHMpoBaHns, atepurkaumm, KOHgeHcaunn 1 opyrue, yckopsieMbole KUcnotamm nnm
OCHOBaHMSAMN B XNOKOW hase, a TakxXe XnaKogasHoe OKMCNeHrE yrnesoaoponos B npucytcteum conen Co, Mn, Fe,
Cu n gp. Ecnu katanusaTtop v pearupyoLme BewecTsa HaxooaTCs B pasHbix dasax, Mexay KoTopbiMyi MMeeTcs
rpaHuua pasgena, katanma HasblBalT reTeporeHHbIM. Hanbonee pacnpocTpaHeH cryyai, Korna Teepablii katanmsatop
(KOHTaKT) YCKOPSET peakuuio Mexay ra3amu unm peakumio B pacteope. ['eteporeHHo-katanuTnieckmne npoLecchl B
NPOMBbILWAEHHOCTN NCNONBb3YIOT WUPE, YHEM FOMOrEHHO-KatanmTnyeckue. K HUM 0THOCAT BaXHenwWwmne npoMbIWIEHHbIE
peakummn crHTe3a 1 oKUCNeHUsl aMMmmnaka, okmcneHns SO2 B SO3, rnybokoro 1 napuUmanbHOro OKUCIEHUSI OpraHnyeckmx
coeavHeHui, nonydyeHns sogopona koHsepcuer cmecn CO + H20 mnnn CH4 + H20, nerngpuposaHns ankaHos B
OnegouHbl U ONECPNHOB B ANEHbI, TMAPUPOBAHUS XMPOB, KPEKUHIA 1 PUGIOPMUHIa HEPTU, a Takxe MHormne gpyrue. K
JOCTOVHCTBY FOMOMEHHOr0 Katannaa MOXHO OTHECTU BbICOKYH a(P(PEKTUBHOCTb UCMOb30BAHNS NMOBEPXHOCTH
KatanuMaaropa TaK kak B3auMoLeincTeme ?katanmaatop-cybcTpar? npotekaeT Ha MEXMONEKYISIPHOM YPOBHE.
PaBHOMEpHOCTb pacnpeneneHusi katanmaaropa B 06beMe KOHTakTHoM Macchl. OCHOBHbLIMY NMapameTpamMu yrpasieHuns
NPOLLECCOM SBNSETCS Temneparypa 1 BpeMsl KOHTakTMpoBaHns. B kavecTBe HegocTaTka roMOreHHOro katanma3a MOXHO
OTMETUTb TPYOHOCTb BblAENEHMS KatanmaaTopa M3 KOHTakTHOW Macchl, N0ABO4A UM 0TBOAA TeNna, CNOXHOCTb
ynpasnieHuns BpEMEHEM KOHTaKTMPOBaHWS, NPOTeKaHNeM BTOPUYHbBIX MPOLECCOB C yHacTUeM 06pasyiolmxcs peareHToB.
Mpwn KMCNOTHOM KaTanunae ? BbICOKas KOPPO3NOHHAS aKTUBHOCTb KOHTAKTHON Macchl.
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Mporpamma omcuunnmHbl "OCHOBbI KOHCTPYUpoBaHUs katanmaatopos”; 04.04.01 "Xumnga".

JocToMHCTBaMK reTeporeHHoro Katannsa sBnsoTcs 6onee WUpPoKne BO3MOXHOCTM yrpaBieHns KaTanuTuieckmm akTom
(BpEMsi KOHTAKTUPOBAHUS, TeMMepaTypa, JaBNeHne peakumn), NerkocTb OTAeNeHne Katanmaaropa v ero MHOrokpaTHoe
ncnonb3oBaHue. BoamMoxHocTb nogaepXxaHus Tennosoro 6anaHca.

Tema 2. SIBneHns h1M3NYECKON U XUMUYECKOWN aacopOumm B KOHCTPYUMPOBaHUN KaTain3aTopoB

dusnyeckas ancopbums NCnonbayeTcs B Katanmae 41 onpeaeneHns TeKCTypPHbIX XapakTepucTuk katanusaropa (Vn,
Syn, makcumyMm pacnpegnenenune nop), Rcp =4V/S. Kputepumn n noteHuManbHble KpyBble (ON3NYECKON 1 XMMUYECKON
aacopbunu. siBneHne omanyeckoi ancopbLmm WMpPoKo NCNob3yeTcs ANns UCCNeaoBaHNA 1 CO30aHUS TEKCTYPHbIX
XapakTepucTuk katannsatopos. OCHOBHbIE rpaHWYHble YCNoBMS B Teopun agcopbumm NleHrmiopa. MNpu o4eHb Manbix
3anoNHEHNAX NMOBEPXHOCTU aacopbums nponopuuoHanbHa AaBneHuio (KoHUeHTpauun) agcopbarta n nsotepma
onucblBaeTcsl ypaBHeHneM MeHpu. [ns 60onblumx 3anonHeHWin NOBEPXHOCTY ypaBHeHue T'eHpu HeBbinonHuMo. MNpouecc
aacopbunmn pasHoBeceH. CKOpoCcTb aacopbumm nponopumnoHanbHa napumnanbHoMy JaBNEHUIO U KOHLEHTPaLMm
aacopbupytollerocs BelecTsa 1 fone cBoboLHOM NOBEPXHOCTU, @ CKOPOCTb Aecopbumn NponopuUmMoHanbHa ToNbKo
[one 3anonHeHusi nosepxHoctu. Obwuii Bua nsotepm agcopbumm JleHrmopa npu pasHoix Temnepatypax T2 > T1. Ons
BbluMCNEHUst Sy U3 BENMYMHBI MOHOCNOHON aacopbunn: . Ha npaktuke naotepmol JleHrmopa Habnonaiotcs peako,
Tak Kak OHW OCIOXHEHbI MONUMONEKYNSipHON aacopbunein. ObbIYHO M30TEPMbI UMEIDT S-06pasHyto chopmy. Teoputo
nonumonekynspHon agcopbunn cospanu C.bpyHeyap, M1.9mmeTT, n 3.Tennep (Meton B3T). CornacHo KoTopoi Npu
Temneparype HUXe KpUTUYECKOM, Kaxaasi MoNieKyna B NepBOM ClIOe C TeM0Ton aacopbunmn SBASETCs LEHTPOM
aacopbunmn ons Monekyn obpasytoLLyx BTOpoii cnoit n T.4. Tennota ancopbumm Bo BCEX CNOSIX KPOMe NepBOro pasHa
TennoTte KoHaeHcaumm. B paBHoBecun ckopocTb ancopbuum (koHaeHcauum) Ha nepeom (CBOOOAHOM) Crioe paBHa
CKOPOCTY fecopbummn (McnapeHns) ¢ NepBoro MOHOCNOS. AHaIOMMYHO CKOPOCTb aacopbuun Unn KoHAeHcauun Ha
NepBOM C/oe NPUPaBHNBAETCSA K CKOPOCTU NCNapeHust co BToporo v 1.4. YpaBHeHue BIT. Knaccndomkaums IUPAC:
nopbl ¢ 30EKTUBHBIM BHYTPEHHMM Pa3MepoM Z < 2 HM HasblBatoT M1Kponopamu, ¢ Z =2+50 HM - Me3onopamu, n ¢ Z >
50 HM - Mmakponopamu. B makponopax ¢ Z> 100 HM 06bI4HO NPOUCXOAUT ML MOHO- U MONMMONEKY ?NIsipHas aacopbuns
Ha nosepxHocTW. [1ns mesonop (1 Makpornop ¢ Z< 100 HM) BOMNONHUTENBHO XapakTepHo 06 beMHOE 3anonHe ?Hue No
MEXaHM3My KanunnsapHon KOHAeHcaUmn, KOTOPbIA CBA3aH C KPUBU3HOW NOBEPXHOCTU 1 ONPenenseTcs ypaBHeHneM
KenbBu?Ha. 3anonHeHne MUKpPOMop NpPo?UCX0AUT No ApyroMy 06 bEMHOMY MeXaHU3My, KOTOpPbI 0BycnoB?neH
HaNoXeHWeM Nnonein cun, LeCTByOWMX HA MONeKybl afacopbaTta co CTOPOHbI MOBEPXHOCTU CTEHOK. DTOT adochekT
ycunueaeT afcopbUMOHHBI/ NoTeHUMan, B pe3ynbtate Takue nopbl MoryT 3a?MnofHATbCS aacopbatoM yxe npu Masbix
OTHOCUTENbHBIX Aaene?Husx P/Po.

Tema 3. KUCNOTHO-OCHOBHbIE XapakTepUCTUKU KaTann3aTopoB U UX perynnpoBaHne npy KOHCTPYUPOBAHUM
KaTanuaaTtopos

NHomkaTopHbId MeTon. PyHKUMS KMCNOTHOCTU. HO ? doyHKLIMS| KUCIOTHOCTM, XapakTeprayeT NpoTOHOAOHOPHbIE
CBOWCTBa roMOreHHoi cpenbl. MNosiBneHve uBeTa KMcnor qoopMbl MHAVMKATOpa Npu agcopbuum Ha NOBEPXHOCTU
KaTanuaatopa ykasblBaeT Ha TO, YTO 3HaYeHVe oyHKLUM KUCnoTHOCTM HO Ha moBepxHOCTM kaTtanusartopa Huxe pK
npuMeHsiemMoro nHavkaropa. KucnoTHocTh psana katanusatopos, OnpeneneHHas BuayanbHbIM METOLOM.
Pa3HOBMAHOCTLIO ABNSIETCS CNEKTPOGOTOMETPUYECKNI METOA, B KOTOPOM MHAMKATOPbI aACcopOUPYIOT Ha ONTUYECKU
Npo3payHbIX NaeHKax katanusaropa u cHumaoT Y cnekTpbl B BUAMMON obnactu. Ecnu nsesecteH koadpdhuLmeHT
SKCTUHKLUW, TO MOXXHO OMNpenenuTb KOHLEHTpauuto LeHTpoB. OCHOBHbIE UHAMKATOPbI, UCMONb3yeMble Ans
onpeneneHunsi CUbl KUCMNOTHBIX LLIEHTPOB, KUCNOTHbIE LIEHTPbl HEKOTOPBIX Katanu3aTopos. [NpenMylecTsa: npocToTta
meTona. Hepoctatku: TpyHO onpenenute KOHLEHTPALUIO LIEHTPOB, TaK Kak 4acTo LBET (CNEKTP) KUCNOTHON GoopMbl
MackmpyeTcsl LBETOM OCHOBHOW oopMbl. VIHaMKaTopbl ancopbupytoTcst Ha BpPeHCTe[0BCKUX U NIBIOUCOBCKMX LIEHTPAX.
NHomkaTopHOe paBHOBeCHe He BCerna ycTaHaBnMBaeTcs.

MeTon ancopbumn razoobpasHbix ocHoBaHMin. OCHOBaH Ha TOM, 4TO MONEKYNbI ra3006pa3HOr0 OCHOBAHWMS,
ancopbupoBaHHble Ha CUMbHbIX KUCNOTHBIX LIEHTPax, 6onee cTabunbHbl 1 TPyOHEE YOANSAOTCS.
TepmMonporpamMmnpoBaHHast fecopbums OCHOBaHMS - YacTHbI cnyyai metona [ TA, COBMELEHHBI ¢
TepmorpasumeTpuein. B atom cnydae no TI'A MOXHO OnpeaenuTb KONMYECTBO YAEPXMBAEMOro OCHOBaHNSA 1 no ATA ?
KONNYeCcTBO NOrnoweHHoro tenna. Mepor cumbl KUCNOTHBIX LIEHTPOB MOBEPXHOCTM KaTann3aTtopoB MOXET CYXUTb U
TennoTa agcopbunm pa3nnyHbix OCHOBaHWIA. Tak, AN antoMOCUAMKATHOrO KatanmaaTopa KpekmHra AByX TUnoB
KanopuMMeTpuyeckum MeTonoM bbina namepeHa Tennota agcopbunm TpumeTunammHa A H, paBHasi COOTBETCTBEHHON ?
138 1 ? 159 kAx/mMonb. Yalle Bcero B KaueCTBe OCHOBAHUS UCMNONb3YIOT aMMUaK, MAPULNH, XUHONWH, H-ByTUnammH.

Tema 4. KOHCTpyMpoBaHUe OKCUOHbIX KaTann3aTopoB
OcHosHol kaTtanua. Npupoaa 0OCHOBHbIX LIEHTPOB

MNpencTaeneHbl NPOTOHOAOHOPHbBIE CBOWCTBA OKCUAOB, A5 KOTOPbIX HakAeHbl 3HaveHns PA. Npupona 0CHOBHbIX
LeHTpoB Hanbonee noapobHO uccnenosanach Ansi OKCUAOB KanbLMs U MarHus. [1okasaHo CylecTBOBaHNE HECKOMbKMX
TUMNOB OCHOBHbIX LLIEHTPOB Ha NMOBEPXHOCTWN OKCMAA MarHWA 1 YaCTUYHO AErnapaTMpoBaHHOMO rMAPOKCMAA: CUNbHO
ocHoBHble O2- LeHTPbI, NpeBpaLiatowmecs B npouecce ancopbumm B noHsl CO32-; CUNbHO OCHOBHBIE LIEHTPbI,
06pasoBaHHble noHamn O2-, MpunerariLMMm K noBepxHocTHbiM OH-rpynnam; nosepxHoctHble OH-rpynnb,
npencrasnsowme coboi cnabble OCHOBHbIE LLEHTPbI.

CronbyaTble rmuHbl
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Mporpamma omcuunnmHbl "OCHOBbI KOHCTPYUpoBaHUs katanmaatopos”; 04.04.01 "Xumnga".

[ MWHBI SBNAIOTCSA NPUPOLHBIMA aNtOMOCUIKATaMU 1 B TEYEHNE ONNTENbHOrO BPEMEHMN UX NCMONb3YIOT B KA4eCTBe
KaTtann3atopoB MU UX KOMMOHEHTOB. [TpMPOAHbIE MNHBLI: MOHTMOPUINIOHNT
Mx/nn+laH20(Al4-xMgx)oct(Si8)tetO20(OH)4 v rannyaaut (H20)4[AI2(Si205)(OH)4] npuMeHsinm B KayecTee
KatanmaatopoB kpekunHra ¢ 1936r. no Tex nop, noka B 1950r. oHM He BbIN 3aMeHEHbl CUHTETUYECKUMM
antomocunmkatamu. Bce npmpoaHble rmvHbl cogepxart npumecu okenpos: TiO2, Fe203, FeO, CaO, MgO, K20, Na20.

Derngparauns cnuptos

OLHUM 13 Hanbonee MHOTOTOHHAXHbIX KaTaIUTUYeCKMX NPOLLECCOB, NMPOTEKAIOWMX MO KMCNOTHOMY MEXaHU3My,
asnsetca gernaparauus cnuptos. OH kaTanmampyetcsa okcuaamm Al203, WO3, ThO2, TiO2 u 1.4., KoTopble
MasniovyBCTBUTENbHbI K OEACTBMIO S40B U NErko pereHepupytotcs. B 3aBucumocTn oT Tvna katannsartopa npoayKTbl
peakumu MoryT 6biTb pasnnyHbl. Ha ceroaHsWwHWin AeHb HET eAMHOr0 MHEHUS MO MEXaHM3My NpoTekaHms npouecca. B
KaX[O0M KOHKPETHOM Clyyae NpoLLeCcC OMUCHIBAETCS MEXAHWM3MOM, JaOLWMM Hambonee afiekBaTHyO KapTUHY NONyYEHHbIX
pe3ynbTaToB. Tak, CHMTAETCS, YTO Aernaparauus SBnseTcs AByXCTaQuiHbLIM NPOLIECCOM 1 NpoTekaeT Yepes
obpasoBaHme acpupa. MNpu CHUXEeHMN TeMnepaTypbl Bbixon adupa Bo3pacTtaeT. Ha Al203 pasnoxeHue ataHona
npotekaet npu 250-350UC noytn co 100%-HOI CENEKTUBHOCTLIO B STWU/IEH U BOAY.

lMpeBpauweHne metaHona

Lpyrvm npoLeccom, NpoTekaowmm no KUCNOTHOMY MEXaHN3MY, SBNSETCS NpeBpalleHne yrneBoaopoaos (MeTaHon,
onedouHbl, NapaduHbl) Ha ueonutax. B 1976 roay goupma ?Mobun? B CLUA coobwmna o paspaboTtke npouecca
npespalleHs MeTaHona B yrnesofopobl Ha ueonute HZSM-5. MNpouecc nonyynn HassaHve MTG
(methanol-to-gasoline), nnu ?Mobun-npouecc?. ObpasoBaHue yrneBoAopPOL0B MPOXOANT B HECKONbKO cTaauii. BHavane
npotekaet obpaTumas fernaparaums MeTaHona B AMMETUNOBLIN agomp, KOTOPLI/ B AalbHelleM aernapatnpyetcs ¢
nony4yeHnem onecounHoB. lNocneaHve BCTynatoT B peakumm noimMepmaaLnim n LMknmsawmm, npueoasiume Kk 06pasoBaHuto
ankaHoB, UMKNOankaHoB 1 apoMaTU4eCckmx yrnesoLopoL0B.

Tema 5. KOHCTpyMpoBaHUe MeTaniM4eckux Katanm3aTropos

MeTannnyeckme HaHeCEHHbIE KaTanna3artopbl WMPOKO MCMONb3YIOTCS B peakLuusx, NpoTekatowmx ¢ y4acTnem BOAOpOaa.
Kpome Toro, HaHeceHHble MeTannyeckne KatannmaaTopbl MCMONb3YIOTCS B NpoLEeccax C y4acTUeM KMCNopoaa,
HanpuMep, cenekTnBHOro un rnybokoro okucnexus (Pt, Pd, Rh, Ag). Ha MoHOSoepHbIX LeHTpax akTMBaums Bogopoaa
npvBoaNT K 06pa3oBaHU0 NMOBEPXHOCTHLIX TMAPUAHbIX hopM. [ns Takmx metannos kak Ti, Pd n Pt 6onee rnybokoe
B3aVMOAENCTBNE C BOLOPOLAOM MOXET NPMBOAUTL K 06pa3oBaHmio hasbl rmapuaa Metanna.

"ny6okoe u napumnanbHoe rnapuposaHve. B nepBom ciyyae Bce HEHACHIWEHHbIE CBSI3V FTMAPVPYIOTCS A0 NpeBpalleHns
B C?0-, C?C-, C?N-cBsian (Hanpumep, rnapuposaHune 6eHsona B Luknorekcat). MNpenensbHbIM cnyydaem rnybokoro
rMapVpPOBaHUA siBRsieTcs rmaporeHonns ¢ obpasosaHunem ceszelr C?H, O?H, N?H. Bo BTopoM cnyyae napumanbHoe
rmapvpoBaHue npoTtekaeT no HekoToporo npenena. Fe, Cu un Pt, xyxe nornowaiot BOOOPOL U COOTBETCTBEHHO NMEIOT
6oree HU3KYI0 KaTannTUYeckyto akTMBHOCTb, 4eM Ni u Pd. B kayecTBe kaTannaaTopoB rmapvpoBaHns MPUMEHSIIOT Takxe
okeuabl (xpomut Meam CuCrO2), cynbcomael (NiS, CoS, MoS2, WS2), kapbuabl (Mo2C).

Tema 6. OCHOBbI KOHCTPYUPOBaHUS KaTannm3aTopoB
OcCHOBbI KOHCTPYMPOBAHNS Katannm3atopos

Haqub|e OCHOBbI NPUroTOBNEHNSA KaTann3aTtopos ? yCTaHOB/iIEHNe obuwmx PU3NKO-XMNYECKNX 3aKOHOMepHOCTeI7I,
ﬂeIZCTByDMMX Ha KaXaoM U3 3Tanos Bbl6paHHOFO MeTona nojyd4eHnsa oTae/ibHbIX KflaCCoB OOHOTUMHbIX MO CBOEM
npunpone NpoMeXxyTodHbIX N CUHTE3NPYyeMbIX N3 HUX LeneBbiX NPOOYyKTOB. 3MI'II/IpI/I‘-IeCKI/II7I nooxon K NnpuroToBneHuMo
Katanmaaropa conps>XeH C nposeneHneM orpoMHOro 4mcna skCnepmMeHToB, Tak Kak Tpe6yeTc9| y4eCTb BNngHmne
Pa3NnnyHbIX onepauvl|7| 1 (pakToOpOB NPUrOTOB/IEHUA HA NokalaTenu Kkatanusaropa.

CenekTMBHOCTb (M36UPATENBHOCTD) KaTanM3aTopoB, XapakTepmayemas OTHOWEHVEM CKOPOCTH 06pa3oBaHUs
Tpebyemoro npopykTa K 0bweli CKOPOCTW NPeBPALLEHUS NCXOLHOMO BELWeCTBa, Honee YyBCTBUMTENbHA K YCNOBUSM
NPUroTOB/IEHNS, MOCKOMNbKY OHa ONPEnENsSeTCa He TONbKO XMMMUYECKMM 1 (pa30oBbiM COCTaBaMu akTUBHOIO KOMIMOHEHTA,
HO 1 NOPUCTOW CTPYKTYPOW.

MeTonbl nonyyeHnsa Kkatann3atopos

1. MeToabl ocaxaeHns 3 pacTBOPOB (MNN COOCAXAEHUS AN MHOTOKOMIMOHEHTHbIX cuctem). 2. MeTtoabl HaHeceHus. 3.
MeToapbl, OCHOBaHHbIE HA MEXAHWNYECKOM CMELLEHUN KOM?MOHEHTOB. 4. MeToabl, 6a3MpyiolLnecs Ha TEPMUYECKOM
PasnoXeHnn NC?X0OHbIX BEWeCTB. 5. B 0ToenbHy0 rpynny OTHOCAT METOAbI NMPUIOTOBNEHNS NO?PUCTbIX TEN ry6yaToi
CTPYKTYpbl, UCMONb3Ys XMMUYECKOE BO3?AEMNCTBUE peareHToB Ha rpybo NopMCTOe Uiv HEMOPUCTOE TBEP?L0€E TENO:
Bbllena4ynsaHve CnnaBoB NPu CUHTE3€e CKeNeTHOro Kka?tannsartopa tmna Hukenb PeHes.

B kauecTBe UCXOOHbIX BEWECTB ANs 30/1b ? reNb METOAA NPUMEHSIOT HEOPraHNYeckme COefMHEHUS (CUNMKaT HaTpus,
SiCl4, TiCl4, ZrCl4 v op.) ankokeuabl (Si, Al, Ti n gp.): tetpametokcucuna (TMOC), TeTpaatokcucunaH (TEOC),
Tetpanponokcucunan (TMOC), Tetpabytokcucunan (TBOC), TeTpansonponoKCUTUTaH, N30NPONUNaT LMPKOHUS 1 Ap.
Mo 30nb?renb cnocoby ¢ MCNONb30BaAHMEM aNkKOKCUAOB MONYYaloT WNPO?KUiA HABop AUCNEePCHbIX MaTepuanos
pPas3nnyHOro XMMMYeCckoro CocTasa:

? nuamenayansHble okemabl: SiO2, Al203, TiO2, ZrO2, Fe203, MgO;

? BHapHble 1 MHOFOKOMMOHEHTHbIe okeuapl: Si02 ? Al203, SiO2 ? Ti02, Si02 ? ZrO2, Si02 ? Fe203, Al203 ? TiO2
Al203 ? ZrO2, A1203 ? MgO;

? HaHeceHHble MeTannmyeckmne katanuaartopsl: P/AI203, Pt/SiO2, Pd/SiO2, Pt-Sn/AI203.
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MexaHun3mbl 3aKkpenieHnsi NpeawecTBEHHKA akTMBHOMO KOMIMOHEHTa Ha NOBEPXHOCTU HOCUTENS
1. Aocopbuus B MONEKynsipHO-AUCNEPCHOM COCTOSIHUM

3aerr|neH|/|e MOJiekyn xnopuga nannagnsa nponcxognT 3a cHeT oépasoBava NOBEPXHOCTHbIX D-KOMI'IﬂeKCOB cC=C
rpynnamm yrnepoaoHoro HoOCUTens;

2. VIOHHbIV (KaTWOHHBIA MW aHWUOHHbIA) 0OMEH C MOBEPXHO?CTHLIMU (DYHKLIMOHAMBHBIMY rPynnamMu)
3. KaTnoHHbIn 06MeH C NOBEPXHOCTHBIMW KaTUOHAMK, BXOAS ?WUMK B CTPYKTYPY HOCUTENS
4. XvmMunyeckoe B3anMogernicTeme

5. OneKTpoXMMNYEeCcKoe BOCCTAHOBIEHME MeTasNa Ha NoBEPX?HOCTU YrNepoLHOr0 HOCUTENS NPY HAHECEHWM B
aHaspOoOHbIX (T.e. B OTCYTCTBMM BO34yXa) YCOBMUSIX

5. MNepeueHb yue6HO-MeTOOMYECKOr0 0b6ecneyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS MO
AucUUIIMHe (MOAayYIHo)

CamocTtosiTenbHas paboTta obyyatowmxcst BbINONHSAETCS Mo 3a4aHWI0 U NPpU METOANYECKOM PYKOBOLACTBE Npernonasartens,
HO 6e3 ero HenocpencTBEHHOro y4acTus. CamocToaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO PaboTy Ha
ayanTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYO caMocToaTeNbHyo paboTy. CamocTtosiTenbHas paboTta obyvatowmxcst
BKJIOYAET KakK MONHOCTbIO CaMOCTOATE/IbHOE OCBOEHME OTLAENbHbIX TEM (Pasfenos) ANCUUMAMHBI, Tak 1 NPopaboTKy TeM
(pazpenos), ocBavBaeMbIX BO BpEMS ayaUTOPHOI paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyatowmecs YnuTaT 1
KOHCMEKTMPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BoINONHSOT 3a4aHNs, HanpaBieHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA N HABbLIKOB, FOTOBSTCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO AMCLMIINHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4aroIWmXCs PernaMeHTUpyeTcs HOPMaTUBHLIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 9NeKTPOHHBIMY 06pa3oBaTeNbHBIMU PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aLmmy 1 OCyLecTBIEHNS 0Dpa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpaMMam BhiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam creumnanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpenst 2017 ropa Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCToATENBbHOM paboThl CTYAEHTOB BbICLIMX y4eOHbIX 3aBeAeHUIA"

YcTaB theaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO yYpEXaeHNs
BbICLWEro npodgeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HOpPMaTunBHbIE aKTbl KazaHckoro (an/IBOﬂ)KCKOFO) hbenepanbHOro yHmeepcureta

6. POHA, OLLEHOUYHbIX CPEeACcTB NO AUCUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BKIOYAET OUEeHO4YHble MaTepualibl, HanpaB/iEeHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylero KoOHTponAa 1 oueHo4YHble cpencTea ﬂpOMe)KyTOLIHOIZ arrectauumn.

B ¢hoHLe OUEeHOYHBIX CPEACTB COAEPXUTCS Cneayiolas HpopMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpPyeMbIM peadynbTatam 0by4eHus Mo AUCUUMNvHe (MoLynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHWSI OLIEHKYM MO AMCUMNVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHEHUs U NpoLeaypbl OLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;
- KpUTEPWM OLIEHMBAHNS 01K KaXA0ro OLEeHOYHOro CPecTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMblie K 0ecTBUSM 0byHatowmxcs,
IEeMOHCTPVPYeMbIM peadynbTaTtaMm, 3aaHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunnianHe HaxoonTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme gucunninHbl (MO,EI,y}'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OJ1S1 OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHUE gucUMNAUHBI (MOSYNS) NPeLnonaraeT 3y4eHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbi.
Nutepatypa MoxeT ObITb AOCTYMHA 00yyalowWuMcs B OOHOM U3 BYX BApPUaHTOB (M1b0 B 060MX N3 HKX):

- B 9NEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyaTHoM Buae - B HayuHoi 6ubnuoteke um. H.N. Jlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YMTaTeNbCKM BrneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6GmbnnoTekoii.
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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)

KaTtanua B npoMblWneHHOCTH, Nepuoauydecknii XypHan - http://elibrary.ru/contents.asp?issueid=1140752
KuneTtuka u katanus, nepuoaundeckun xypHan - http://elibrary.ru/contents.asp?issueid=712147
HeopraHnyeckune matepuansl, Nnepuoamn4ecknii XypHan - http://elibrary.ru/issues.asp?id=7918
Hedprexumunsa, neproaunyeckuin xypHan - http://elibrary.ru/issues.asp?id=7920

pekomeHAaummn no paspaboTke katanmaaropa - http://e.lanbook.com/view/book/32826/page249/

9. MeToguyeckme ykasaHus pisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauuyeckue peKoMeHpaLmm

nekumm M3yyeHne TeopeTnyeckon 4actu ANCUMNANH NPU3BaHO HEe TOMbKO YriybuTb 1 3aKpenuTb 3HaHKS,
rofy4YeHHbIe Ha ayAUTOPHbIX 3aHSATUSIX, HO U CNOCOBCTBOBAaTL PA3BUTUIO Y CTYAEHTOB TBOPYECKMX
HaBbIKOB, MHMLMATUBbI 1 OPraHW30BaTb CBoe BpeMs. Ha nekumm HeobxoanMo Mo Kaxaow Teme
COCTaBUTb KOHCMEKT OCHOBHbIX NONOXEHWIA, TEPMUHOB, CBEAEHWiA, TpebyloWwmnx 3anoMnHaHns n
ABNAIOWMNXCS OCHOBOMONAraowWwmMm B 3ToiA TeMe A1 OCBOEHUS, 3aNOMUHAHNS U fanbHenwen
npopaboTku.

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

3aHsATUA MUCbMEHHbBIE (KOHTPOMbHbIE) paboThl U Ap. YTobbl Hanbonee paunoHanbHO U NOMHO UCMONb30BaTh
BCE BO3MOXHOCTMW NPAKTUHECKOro 3aHATUS, LNs NOArOTOBKU K HEMY HEOHX0AMMO: -BHUMATENBHO
NpPoYMTaTh KOHCMEKT NEKLUW MO AAHHOW TEMATUKE;- 03HAKOMUTLCS C COOTBETCTBYHOWUM Pa3nenoMm
yuebHuka; - npopaboTatb AOMONHUTENbHYIO TMTEPATYPY U UCTOYHWKM MO TEME; - COCTaBUTb pedoepar
NN Pa3BEPHYTHIN NMNaH BbICTYMNIEHUS; - PEWNTb 324241 U BbINOAHWUTb OPYrMe MMCbMEHHBIE 3a0aHWs.
MonrotoBka K MPaKTUHECKOMY 3aHATUIO BKIOYAET HECKONbKO 3TaroB.
CnepnyeT BHUMATENbHO NPOYNTATh PEKOMEHLOBaHHYIO y4ebHyo nuTepatypy no Teme. 3atem
MPUCTYNUTb K 3HAKOMCTBY C AOMONHUTENbHON NMTEPATYPOIA.
B aHannse mMoryT cogepxatbCsi BbIBOAb! HAL KakUMy BONPOCaMm HO TEME NMPOBEAEHHOrO 3aHATUS
cTyneHTam Heobxoaumo nopaboTathb ele caMocTosTeNbHO. OBbIYHO MNaHbl MPaKTUHECKUX 3aHATUIA
0XBaTbIBAOT OCHOBHBIE TEMbI U3y4aeMOoro Kypca. CnefyeT BHUMATENBHO 03HAKOMUTLCS C KPYroMm
BOMPOCOB, KOTOPbIE ONPEAENeHbl MNAHOM NMPaKTUYECKOro 3aHATHS.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nabopatopHbie| JTabopaTopHas paboTa - 3T0 NPoBefeHNe CTYAEHTaMM MO 3a4aHU0 NpenoaasaTens unm no

paboThbl WHCTPYKLUMM OMbITOB C UCMONb30BaHNEM NPUBOpPOoB, MPUMEHEHNEM UHCTPYMEHTOB 1 ApYrX
TEXHUYECKMX MPUCNOCOBNEHNIA, T.€. 3TO N3yHeHUE Kaknx-nnbo 06 bEKTOB, SBNEHWI C MOMOLLbIO
cneumansHoro 06opyLoBaHus.
B xone nabopatopHbix paboT CTyAeHTbl BOCMPUHUMAIOT U OCMBICIIMBAOT HOBbI y4ebHbIA MaTepuarn.
MpakTnyeckmne 3aHATUS HOCSAT CUCTEMATUYECKUIA XapakTep, PErynsipHo cneays 3a Kaxaol nekumen
nnn OByMSA-Tpems nekumsimu. JlabopatopHble paboTbl BbINOMHSATCS COrNacHoO rpadomky y4ebHoro
npoLecca 1 cCaMoCTOSTeNbHOM paboThl CTYAEHTOB NO aAucuunnmHam. MNpu aTom cobnofaetcs
MPUHLMMN MHAMBMAYaNbHOrO BbINONHEHNS paboT. Kax ablii cTyneHT BeaeT pabouyyto Tetpaib,
ochopMIIEHME KOTOPOW JOMXKHO 0TBEYaTh TPEOOBAHMSAM, OCHOBHbIE U3 KOTOPbIX Cleayoume:
- Ha TUTYNIBHOM NIUCTE YKa3bIBaAIOT NPeAMET, KypC, rpynmny, NoArpynmny, (oamuimio, MMsi, 0TYECTBO
CTyAEHTA; Kaxayto paboTy HyMEPYIOT B COOTBETCTBUM C METOANYECKMY yKa3aHUSIMU, yKa3blBaloT
[aTy BbINONHEHNS pPaboThbl;
- NMOJIHOCTbIO 3aNNChIBAIOT Ha3BaHMeE PaboThl, LeNb 1 NPUHLMAN METOAA, KPATKO XapakTepuayoT X0
9KCMEeprMEHTa U 06 bEKT NCCNENOBAHUS;
- NPV HEOBXOAMMOCTMN MPUBOAAT PUCYHOK YCTAHOBKM; pe3ynbTaThbl OMNbITOB (OUKCUPYIOT B BUAE
PUCYHKOB C 06513aTe€NbHbIMU NOAMNUCSMU K HUM, @ TakXe Tabnuubl Av OnMcbIBaOT CIOBECHO
(xapakTep ochopMneHns paboTbl 06bIYHO yKa3aH B METOAMYECKMX YKA3AHUSX K CAMOCTOSTENbHBIM
pabotam);
- B KOHLe Kaxaoli paboTbl AenatT BbIBOA UK 3aK/UEHWe, KOTopble 06CyXaaoTcs nNpyu NoABeAeHUN
NTOrOB 3aHATUS.
Bce nepBuyHbIE 3anvcK HEOOX0AUMO nenath B TETPALM MO X04y SKCMNepUMeEHTa.
MpoBeneHune nabopatopHbix paboT BkOYaAET B cebsi cnepytowme atans:
- NOCTAHOBKY TEMbl 3aHATUIA 1 onpeneneHne 3anad nabopaTopHoi paboTol;
- onpepneneHune nopsiaka nabopaTtopHO-NpPaKTUYecKo paboTel UK OTAENbHbIX €€ 9TanoB.;
- HENOCPEeACTBEHHOE BbINONHEHNE NabopaTopHol paboTbl CTyAEHTAMW U KOHTPOJb 32 XOA40M 3aHATUIA
1 cobnoieHeM TexHNk 6e30nacHoOCTY;
- NofiBeaeHne NToros nabopatopHoii paboTsbl 1 POPMYNMPOBAHNE OCHOBHbLIX BbIBOLOB.
Mpw noaroToBke Kk NabopaTopHbIM 3aHATUSAM HEOBX0AUMO 3apaHee U3yYnTb METOAMYECKME
pekoMeHaaLun no ero npoeefeHnio. Ob6paTMTb BHUMaHUE Ha LieNlb 3aHATUS, HA OCHOBHbIE BOMPOCHI
LLNSi NOArOTOBKM K 3aHATWIO, HA COAEPXaHNe TEMbl 3aHATUSI.
K nabopatopHbiM paboTam CTy[eHT [ONYCKAETCs TOMbKO NOCNE MHCTPYKTaxa no TEXHWKE
6e3onacHocTu. MonoxeHust TexHUK 6e30MacHOCTU U3NOXEHbI B MHCTPYKLMSX, KOTOPbIE LOMXHbI
HaxoauTbCS Ha BUOHOM MecTe B naboparopuu.

CaMOCTOS- | - YTeHWe CTyOeHTaMy PEKOMEHAOBAHHOM NMTEpaTypbl 1 YCBOEHUE TEOPETUYECKOro MaTtepuana
TenbHas LNCUNMNANHBI;
paboTa - 3HaKOMCTBO C VIHTepHET-NCTOUHMKaMM;

- NOLArOTOBKY K PasfiMyHbIM DOpMaM KOHTPONS (TECTbl, KOHTPOJbHbIE PaBOThbl, KOMOKBUYMbI);

- BbINOJIHEHNE KOHTPONbHbIX paborT;

- NOAroTOBKY OTBETOB Ha BOMPOCHI MO PasnuUyHbIM TEMaM OMCLUUMNIVHBLI B TOA NOCNEen0BaTelbHOCTH, B
KakoWm OHW NpencTaBneHsbl.

MnaHvpoBaHne BpeMeHU, He0bX0OMMOro Ha U3y4YeHne OUCLUMUMNWH, CTYeHTaM fy4le BCero
OCYLWWeCTBNATb BECb CEMECTP, NpeaycMaTpmsas nNpy aToM perynsapHoe noBToOpeHne marepuana.
Matepuan, 3aKOHCNEKTUPOBAaHHbIN Ha NeKUMsX, He0BX0AMMO perynspHoO npopabartbiBatb U
OOMONHATbL CBEASHUSAMMN U3 OPYrMX UCTOYHUKOB NNTEPATYPbI, NPeACTaBNEHHbIX HE TONbKO B
nporpamme AUCLUMNANHBI, HO N B NEPUOANYECKUX N3OAHUSIX.

Mpu M3y4eHnn ANCUMNANHBI CHavana HeobXxo4MMO Mo KaX 4oV TeMe NPoYMTaTbh PEKOMEHO0BAHHYHO
nnTepaTypy 1 COCTaBUTb KPATKMIA KOHCMEKT OCHOBHBIX MOJIOXEHWA, TEPMUHOB, CBEAEHWi, Tpebytowmx
3anoOMUHAHNS 1 SBNSAIOWNXCS OCHOBOMNONarawmmmn B 3TOM TeMe AN OCBOEHUS NOCnenyoWwmx Tem
Kypca. [1ns pacwmpeHus 3HaHus no AMCUMNINHE PEKOMEHOYETCA UCNONb3oBaTth VIHTEPHET-pecypChl;
NPOBOAUTbL MONCKM B Pa3fiNyHbIX CUCTEMAX U UCMONb30BaTbh Marepuanbl CanToB, PEKOMEHO0BaHHbIX
npenogasaTenem.

3avert Mpun oTBETE Ha 3a4yeTe HeobXxoaMMo:

- NpoayMath ¥ YeTKO U3NOXUTb MaTepuan;

- naTb onpeneneHne OCHOBHbIX MOHATUIA;

- [aTb KPaTKoe OnncaHne sIBNeHWIA;

- NPUBECTW NPUMEPBI.

OTBeT cnenyeT UNNOCTPMPOBATL CXEMaMU, PUCYHKaMK U rpagoukamu.

Mpv yCTHOM MOBECTBOBaHWW M3naratb Matepvan 4eTko 1 o6aymaHHo. [ins ycnewHoin coaym 3aveta
HeobxoAMMO pasyMHOE COYETaHNe 3anoMMHaHNsS U MOHUMAaHUS, MPOCTOrO BOCNPOU3BOACTBA y4ebHOM
MHdpopMaumm 1 paboTbl MbICIN.
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10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOIMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX MPU OCYILECTBAEHMI 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHuu 3 k paboyen nporpaMMe OUCLMMNVHBI (MOLYNS).

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

MaTtepuanbHo-TexHu4yeckoe obecnedeHne obpasoBaTenbHOro npouecca no aucuunanHe (Moaynio) BkYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MoMelueHmnst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMNEKTOBAHHbIE CMELMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbsl) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHnem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatenbHyto cpeay KdY.

YyebHble ayamMTopun 0ns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLMani3mpoBaHHoi Mebenbio
(cTonbl U CTYNbA).

KomnbloTep 1 npuHTEp AN pacneyatku pa3aaToyHbix MaTepranos.

MynbTumeguitHas ayoutopums.

CneuvanunsmposaHHas nabopaTtopus.

12. Cpe.n,cma ajantauumv npenopgasaHus oauCUNNMIUHBbI K I'IOTpEﬁHOCT‘ilM 06y'-|a|ou.|,v|xcﬂ UHBaNUAOoOB U nNuu C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPO0BbSA

Mpw HeobxoomMMocTy B 0Bpa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToapl 1 TeXHonorum, obneryarowme
BOCMpUSTE NHpopMaLIMK 0By4YatoWMMUCs MHBAIMAAMY U INLAMW C OFPaHNYEeHHBbIMU BO3MOXHOCTSIMU 300P0BbS:

- co3aaHne TEKCTOBOW BepCumn nto6oro HETEKCTOBOIO KOHTEHTA [/l ero BO3MOXHOIro HpeOGDaBOBaHVIﬂ B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONS pasnunyHbIX NoNb30BaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbI MOXHO NPeLCTaBUTb B Pa3NnyYHbIX BuLax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpPeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUst KOHTEHTOM C KnaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnaMmu cnyxa nony4anm MHOPMaLNIO BU3yanbHO, C HAPYLIEHUSAMU 3PEHUS -
ayananbHO;

- MPVIMEHEHNEe MPOrpaMMHbIX CPEACTB, 06ecneyMBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUMMNMHON, 3a CHET aNlbTePHATMBHbBIX CMNOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ONCTaHUMOHHbIX 0B6pas3oBaTenbHbIX TEXHONOMI NS nepefadn MHOPMaLUK, opraHn3aumnn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThbl obyyatolerocs ¢ npenoaasartenem, B TOM Yucne Be6UHapoB, KOTOpble MOryT
ObITb UCMONb30BaHbl NS NPOBEAEHUS BUPTYaNbHbIX TEKLMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4aCTHNKOB
IMCTaHUMOHHOIo 0by4yeHus, NpoBeIeHNs CEMUHAPOB, BbICTYMNNEHNS C AOKNaaamy 1 3aWuTbl BbINONHEHHbIX paboT,
NpPoBeIeHNs TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOWM paboThbl;

- NPYMEHEHNe ONCTaHUMOHHbBIX 06pa3oBaTenbHbIX TEXHONOIWIA ONsi OpraHmM3aummn GOOPM TEKYILEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- yBENNYEHMe NPOOONXUTENbHOCTY caaym oby4atollMcst UHBANUAOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[10pOBbs DOPM NMPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTY UX CAAYN:

- NPOOMXNTENbHOCTU cAa4m 3a4éta Uim sK3aMeHa, MPOBOAMMOro B MMCbMEHHON hopMme, - He Bonee 4yeM Ha 90 MUHYT;
- NPOOONXMUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAVUMOM B YCTHOW doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowerocs npu 3awmnte KypcoBoi paboTbl - He 6onee 4eM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IrOC BO n yyebHbiM nnaHoM no HanpasneHunto 04.04.01
"Xvmus" n marmctepckon nporpamme "IHHOBaLMOHHbIE MaTepuranbl U MeToabl UX ccnenosaHms”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.1]1B.02.05 OcHOBbI KOHCTPYWUPOBaHWUSI KaTaan3aropoB

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noagrotosku: 04.04.01 - Xumuns

Mpodonnb noaroToskn: NHHOBALMOHHbIE MaTepuanbl U MeToAbl UX UCCNeA0BaHUS
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

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

2. YopkeHpopd, . CoBpeMeHHbI katanna 1 xumMmuyeckas kuHeTrka: yuebHoe nocobue / Hopkengopd U.,
HalimaHTtceenpainrt X., - 2-e usga. - JonronpyaHbiii: ViHtennekt, 2013. - 504 c. ISBN 978-5-91559-153-9. - TekcT :
aneKkTpoHHbI. - URL: https://znanium.com/catalog/product/516597 (nata obpaweHusi: 04.03.2020). - Pexum goctyna :
no noanumcke.

3. bynaHog, B. B. Xumnyeckas knHeTuka : yuebHoe nocobue / B. B. byaaHos, T. H. JlomoBa, B. B. PbibkuH. -
CaHkT-lMeTepbypr : JlaHb, 2014. - 288 c. - ISBN 978-5-8114-1542-7. - TekCT : aneKTPOHHbIN // JlaHb :
9NeKTPOHHO-bubnnoTteyHas cuctema. - URL: https://e.lanbook.com/book/42196 (nata obpaweHns: 04.03.2020). - Pexum
LOCTyna: ans aBTopma. MONb3oBaTenei.

4. Cubapos, . A. Katanus, katanntnyeckme npoLecchl u peaktopsl : yiebHoe nocobue / . A. Cnbapos, 1. A.
CMupHoBa. - 2-e n3g., ctep. - CankT-lMetepbypr : JlaHb, 2018. - 200 c. - ISBN 978-5-8114-2158-9. - TekcT :
9NEKTPOHHBI // laHb : anekTpoHHO-6ubnmoTtedHas cuctema. - URL: https://e.lanbook.com/book/102250

(maTa obpatweHus: 04.03.2020). - Pexum poctyna: ons aBTopus. nonb3oBaTtenei.

JononHutenbHas nuteparypa:

1.l'eTeporeHHble KatanuTUieckue peakumm B NPOTOYHbIX peakTopax: PyKOBOLCTBO K labopaTopHOMy NpakTUKymy Asist
CcTyneHToB Xumundeckoro uHctutyta M. A.M. Bytneposa KDY / A.A. NlambepoB u ap. - KazaHb: KasaHckuil yHuBepcuTer,
2013.-71 c.

2. DN3UKO-XMMUYECKNE METOObBI UCCNELOBAHNS FETEPOrEHHbIX KATanM3aTopoB: PYKOBOACTBO K 1abopaTtopHOMy
npakTukymy / aBT.-cocT. A.A. llambepos, C.P. Eroposa, A.H. Kataes n ap. - KasaHb: KasaHckuii yHueepcutet, 2013. -
80c.

3. MoaepHuM3aums katannsatopos U TexHonorum cuHtesa nsonpeHa Ha OAO 'HuxHekamckHedpTexuM' / A.A. Nlambepos,
X.X. 'mnbmaHoB. - KasaHb: KasaHckuin yHuBepcutet, 2012. - 404 c.

4. bokwrteitH, B. C. ®usmyeckas xumns: TepMoAMHaMuKa 1 KUHeTrka : yiebHoe nocobue / b. C. BokwreiH, M. U.
Mengenes, O. B. MNoxeucHes. - Mocksa : MUCNC, 2012. - 258 c. - ISBN 978-5-87623-619-7. - TeKkCT : 9NeKTPOHHbINA //
NaHb : anekTpoHHO-6MbnnoTeyHas cuctema. - URL: hitps:/e.lanbook.com/book/47443 (naTa obpaweHusi: 04.03.2020). -
Pexwum goctyna: ons asTopus. nonb3osarteneil.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.1]1B.02.05 OcHOBbI KOHCTPYWUPOBaHWUSI KaTaan3aropoB

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

Mpodonnb noaroTosku: NHHOBALMOHHbIE MaTepuanbl U MeToAbl UX UCCNeA0BaHUS
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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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