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Mporpamma gmcumnnuHbl "COMOreHHbI 1 reTeporeHHbln katanns"; 04.04.01 "Xumus".

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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 2 n3 13. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma gmcumnnuHbl "COMOreHHbI 1 reTeporeHHbln katanns"; 04.04.01 "Xumus".

Mporpammy aomMcuunnvHel paspaboTan(a)(n) Beoywmii HayyYHbIA COTPYLHUK, O.H. (oueHT) Eroposa C.P. (nabopatopus
COPOLMOHHBIX 1 KaTannTnieckux npoueccos, OTaen domandeckoi xumnm), Svetlana.Egorova@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
MK-1 CnocobeH 1cnonb3oBaTh NOMyYeHHbIE 3HAHNS TEOPETUHECKNX OCHOB COBPEMEHHOW

XMW 1 CMEXHBIX HayK MPpU peLleHUn NpodoecCroHanbHbIX 3a4ad

MK-3 CnocobeH aHanM3npoBaTb HOBYIO Hay4Hyl0 NPObnemMaTrky, NPUMEHSTL METOAbI U
CpeacTBa NNaHMpPOBaHKS, OpraHn3auun 1 NPoBeAeHNS Hay4YHbIX UCCNeLOBaHWA B
BbIOpaHHO 06nacTn xmMum

Obyuvarowumitcsi, OCBOMBWNIA AUCLUUNAUHY (MOSYb):

JonxeH 3HaTb:

- CYWHOCTb SIBNEHNS KaTanuaa, NpuUymnHbl YCKOPEHUS 1 BO3BYXAEHNS XUMUYECKMX peakunii noa,
BNMSIHWEM KaTann3atopos;

- MPUHLMNbBI KATannTUYeCcKoro AeicTBns AJii OCHOBHbIX KNAaCCOB KaTalnTUYECKNX peakLuii:
KWCNOTHO-OCHOBHbIV Katanua, MeTanoKOMMEKCHbIA Katanus, katania Metannamm, okcuaamu,
cynbchnoamu,

- OCHOBHbIE HanpaeneHMs pPasB1TUS TEOPETUYECKUX NPeAcTaBneHnin 0 NpeaBMaeHNM
KatanMTn4yecKkoro AencTeuns;

- PU3NKO-XMMUYECKMNE XaPaKTEPUCTUKM NMPOMbILIEHHbBIX FOMOrEHHbBIX U FeTEPOreHHbIX
Katanu3aTopos;

- OCHOBHbIE TUWMbl NPOMbILNEHHO BaXHbIX KATann3aTopos

JonxeH ymeTtb:

-OpPUEHTNPOBATbLCS B BONPOCAaX FOMOreHHOro 1 reTeporeHHoro Katanuaa;

-pa3bumpatbCs B OCHOBHbIX BUAAX KAaTaNIMTUYECKMX CUCTEM, MMEIOLMX MPOMBILLIEHHO-BAXHOE
3Ha4eHue;

-paLmnoHanbHO NPOBOANTL NMOMCK M UCTMONb30BAHME HAYYHO-TEXHNYECKON MHGDOPMALIMM, CBA3AHHOM
C TEXHONOrMen CUHTE3a reTeporeHHbIX KaTann3aTopos;

-OpUEHTUPOBATLCS B Y4EOHOMN, MOHOrpadoUHeCKo, CNPaBOYHOW U XypHaNbHOR nuTepatype B
obnacTv reTeporeHHoro Katanms

JonxeH snagertb:

- aHanu3oM 1 opraHusauuein paboTbl KaTanMTUYECKNX NPOLLECCOB, Pa3paboTKy 1 NPUMEHEHNS
KaTanuaaTopoB Ha HOBbIX Y OEMCTBYIOLMX NMPOMBbILNEHHbIX 06 bekTax

LonxeH neMoOHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTD!

9KCMEPUMEHTANBHOIO UCCNELOBAHNS (PU3NKO-XMMUYECKNX CBONCTB PasnnyHbIX Katanntnyeckux
CMCTEeM, MaTeMaTnyeckolr o6paboTkn pesynbTaTtoB UBMEPEHUIA U CONOCTABNEHUS NX C
TEOPETUYECKMMI 3HAYEHUSMN

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OIMOIM BO

JaHHas gncuunnuHa (Mogynb) BkatoveHa B pasgen "61.B.[B.06.05 OucumnamHel (Mogynm)" OCHOBHOW
npodpeccroHanbHoi obpasoBatencHoi nporpamMmbl 04.04.01 "Xumuns (MHHOBaLMOHHbBIE MaTepuasbl U MeToabl UX
uccnenoBaHms)" 1 OTHOCUTCS K SMCLMNAMHAM No BbIGopy.

OcBauBaeTcs Ha 2 Kypce B 3 CEMeCTpe.

3. O6beM AUCUMNMJIUHDI (MO,IJ,ynSl) B 3a4eTHbIX eauHULLaxX ¢ yKka3aHMeM KoJsinyecTtBa 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyualoLmxcs ¢ npenogasarenem (Mo BUoaM yd4ebHbIX 3aHATUN) U Ha CaMOCTOSITENbHYIO
paboty obyuaromxcs

O6was TpynoeMKOCTb ANCLIMNNHBI COCTABASET 2 3a4eTHbIX(blE) eAnHWL(bI) Ha 72 yaca(oB).
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Mporpamma gmcumnnuHbl "COMOreHHbI 1 reTeporeHHbln katanns"; 04.04.01 "Xumus".

KoHTakTHasi paboTa - 32 yaca(os), B TOM 4yucne nekuum - 18 yaca(oB), npakTunyeckme 3aHsTUsS - 14 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSTENLHOW paboThl - 0 yaca(os).

CamocTositenbHas paboTta - 40 4aca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONS ANCLMMANHBI: 3a4eT B 3 CEMECTPE.

4. CopepXxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkageMU4yecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buaobl u yachbl
KOHTaKTHOW paboThbl,
Paspenbl oncumnnnHbl / UX TPYyA0EMKOCTb CamocrositTenbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTuyeckunelaboparopHble
Jlekumn 3aHATUSA paboTbl
1.[Tema 1. deHomeHONOrMS KaTanmsa 3 2 2 0 2
Tema 2. MNpuHUMMbI KAaTANUTUYECKOrO
2. LEencTBUSA KNCNOT U OCHOBAHWUIA 3 2 2 0 8
Tema 3. [OMOreHHbli kaTanns B
8. rasoBow 1 XWUOKon gpasax 3 2 2 0 6
4.|Tema 4. Katanns metannamm 3 4 2 0 6
5.|Tema 5. Katanna okcugamu 3 4 2 0 6
6.[Tema 6. Katanus cynbdpuaamu 3 2 2 0 6
Tema 7. lesaktusaums
7. Karanm3aropos 3 2 2 0 6
Toro 18 14 0 40

4.2 CopepxaHue gUCLUNIUHbI (MOAYNSA)

Tema 1. PeHOMeHONOrNA Katanusa

®deHomeHonorus katanusa. OnpegeneHune katanuaa v katanusaropa. TepMoanHaMmnyeckunin acnekT nencTens
Katanusatopos. Ponb katannsa B COBPEMEHHOW HEPTEXMMMNYECKOW NPOMBbILWIEHHOCTH.

Karanus ? nameHeHvne ckopocTi nnu Bo36yXaeHne XMMUYECKOW peakLuun nNpy BO3LEACTBAMN BEIWECTB ? KaTanM3aTopos,
KOTOpble y4aCTBYIOT B peakLumm, HO He BXOAST B COCTaB KOHEYHbIX NPOOYKTOB peakumm.

KaTaﬂI/I3aT0pr ? BellecTBa, ydacTByoumne B peakumn, BCTynarowme B NpoMeXxyTodHble B3aMMOAENCTBUS C peareHtamum,
HO BOCCTaHaBMBaoWmMe CBOM COCTaB N0 OKOHYaHUM KaTanuTMYeCckoro akra.

B npucyTcTBUM KaTanu3aTopoB BO3MOXHO YCKOPEHWE XUMUYECKUX peakuuil B MUIINOHBI Pas.
Cneundovka Kkatanmaa Kak siBNeHus:

1) XMMmnyeckas HEM3MEHHOCTb KaTann3atopa BO BPEMS peakLuu;

2) XMMUYECKIMiA XapakTep NPOMEXYTOYHOrO B3aMMOAENCTBUSI PeareHToB C Katann3aTopoM;

3) MHOrOKpaTHOCTb XMMWYECKOr0 B3aUMOLENCTBUS PEareHToB C Katanm3aTtopom

Karanunsatopbl ? CNoXHble CUCTEMbI, COCTOSILNE U3 HECKONBbKMX KOMMOHEHTOB, HECYLMX CODCTBEHHYIO
PYHKLMOHANBHYIO Harpysky.

1. AKTMBHbIE KOMMOHEHTHI

2. MpomoTupytowme aobaskm (MoandukaTopsl)

3. Hocutenb

AKTMBHbIE KOMMOHEHTBI - MHAMBMOYalbHbIE BEIWECTBA akTUBHbIE B JAHHON peakunu.

MpomMoTopsl - BellecTsa, fobaBneHne KOTopbiX (MPOLEHTHLI, LOMM NPOLEHTA) K Katanm3aTopy yBenn4ymBaeT ero
aKTVBHOCTb, CENEKTUBHOCTb, YCTONYMBOCTb.

Hocutenu ? BellecTsa, HeakTMBHbIE UM MANIOAKTUBHbIE B KATanUTUYeCcKoMn peakunn, HaHeCeHne Ha KOTopble
Karanm3artopa 3Ha4nTenibHO noBblWaeT ero akTBHOCTD. I'IpOCTe|7|UJee nenctene ? yBenn4yeHne noBepxHocTn
pa60Ta+omero Karanm3artopa n npenoxpaHeHume ero o1 cnekaHus.

Hocutenb BbINONHSET HECKONBKO COYHKLWIA:
- obecneymBaeT BbICOKYH OMCNEePCHOCTL Y PaBHOMEPHOCTb pacrnpeneneHnsl akTMBHOro KOMMOHEHTA MO NOBEPXHOCTH;

- UrpaeT 3HaYUTENbHYIO POJb B OTBOME OT METaNNIMYECKON YacTuLbl TeNNa, BblOENSeMoro B pesynbTaTe XMMMYECcKom
peakuuu;

- MOXET N3MEHATb KaTanMTUYECKNE CBOMCTBA METANNIMYECKMX HYACTUL, 32 CHET CUNIbHOMO XMMUYECKOro B3avMOLEACTBISA
C HVM (TaK Ha3blBaeMbIli 3pdEKT CUNbHOMO B3aUMOLENCTBNS METANM-HOCUTEND);
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- nopucTas CTPyKTypa HocuTenst obecrneyrBaeT TPAHCTNOPT MONEKYS PeareHTOB K akTUBHOMY KOMMOHEHTY 1 OTBOL,
NMPOOYKTOB peakLinu;

- reoMeTpuyeckasl goopma Hocutens obecrnedrsaeT He0HX0AMMbIE FMAPOAVHAMUYECKNE XapakKTepPUCTUKN Cost
Katanuaaropa A/si KOHKPETHOro peakTopa.

KnHeTtuueckas ? CKOPOCTb peakuunmn onpenenseTcd HenocpeaCTtBeHHO CKOPOCTbO XMMNYECKUX npeBanJ,eHw?l Ha
NOBEPXHOCTW.

BHewHeanddy3anoHHas ? obecneunBaeTcs Koraa peakuuio NMMMTMPYET NOLBOL PEareHToB OT rasa Unm XuokocTu K
Hapy>XHOI NOBEPXHOCTM KaTanusartopa.

BHyTprandgdyanoHHas - CKopocTb peakumnm nuMnuTupyeTcst andgodpyaveii (nepeHocoM) peareHToB B Nopax 3epHa
KaTanuaatopa v 3aBUCUT OT BHYTPEHHEN NMOBEPXHOCTW KaTannaaropa, pa3MepoB TPaHCMNOPTHbIX Nop, o6bema nop.

Tema 2. NMpuHUMNbI KaTaNUTUYECKOro AeNCTBUS KUCNOT U OCHOBaHUMN

MpPYHLMMBI KATANUTUYECKOrO AENCTBUS KACNOT 1 OCHOBaHWUIA. KUCNOTHBIA, OCHOBHOW 1 06WuiA kKatanus.
MonekynsipHO-CUTOBOI Katanms.

KncnoTHO-0CHOBHOI Katanus, B NepBylo o4epedb KUCNOTHbIN, SBNSETCS BaXHbIM BUOOM KaTanviaa B MPOMbILWIEHHON
opraHn4eckor XuMun. KNCNoTHbIN Katanns NexXuT B OCHOBE Takux BaXHENWWX NPOLLECCOB, Kak KaTanntuieckuii
KPEKMHT, Liefbio KOTOPOro SABASIeTCA NpeBpalleHne KpymnHbIX yrneBoaopOAHbIX MONEKYN, COAEPXalUnXCs B HeddTH B
6onee Menkue; ankMnupoBaHne NpenenbHbIX YrNeBOAOPOLOB HENMPenenbHbIMM, B X0 KOTOPOro NofyyatoTCs
pasBeTBNEHHbIE YrNeBoaopoabl, 061aaalme BbICOKMM OKTAHOBBIM YCIOM; ankunmpoBaHne apoMaTnieckmx
COEOVHEHNIA, KOTOPOE NEXMT B OCHOBE MONYYEHUst CTMPONa, oeHona 1 aueToHa, MHormx ctabmnnaaTopos;
apomarunsaums npenenbHbIX Yrnesoaopoaos v T.4. 3HAYMMOCTb 3TUX MPOLECCOB CTOMb BEMKA, YTO MOXHO YTBEPXAaThb,
4TO MMEHHO VX NPOMBbILLSIEHHOE OCBOEHUE 1 MOCTOSHHOE MX COBEPLLEHCTBOBAHUE 0becreynBaeT HopManbHoe
PYHKUMOHPOBaHMe pasBuTbix cTpaH Mupa. OCHOBHOW KaTanva UCNonb3yeTcs B MpoLeccax NonyYyeHns nonMMepos Ha
OCHOBE OKWCEl 3TUNEHa U NPOMNWNEHA, OKUCNEHWS YrNEBOLOPOLOB A0 MMAPONEPEKNCER, KOHAEHCAUMN KApBOHMNbHBIX
rpynn ¢ akTMBHbIMW METUNIEHOBbLIMW rpynnamu u T.4. o onpeneneHnio AppeHnyca B pamkax Teopum
SNEKTPONNTUHECKON ANCCOLMALIMN KMCNOTaMMN Ha3blBaIOT COEANHEHNS, KOTOPbIe B BOOHOM pacTBOpe ANCCOLMMPYIOT C
06pa3oBaHMeEM NMPOTOHOB. A OCHOBAHUSMU HA3bIBAIOT COELMHEHUS, KOTOPbIE NpU Auccoumnaumm B Boae obpasytot
aHVoHbI rmapokcuna. B cooteeTcTBUM € onpeneneHmeM bpeHcTena kncnotamm SBASIOTCS COEANHEHNS, CTPEMALMNECS
oThaThb NPOTOHbI, @ OCHOBaHNSAMM - COEANHEHNS, CTpeMaLlWmnecs npucoeanHnTb NpoToH. OnpenenexHns BpeHctena He
CBSI3bIBAIOT NPUPOLY KMCNIOT N OCHOBaHWI C BNEHWEM 3NIEKTPONMTUYECKON anccoumaumnn. KNCNoTHOCTb U OCHOBHOCTb
NPOSBAAIOTCA Kak pe3ynbTaT B3aumonencTens. Bce coegnHeHns, Kotopble o onpeaeneHnio AppeHuyca SBnsioTCs
K1cnoTamu, TakoBbiMUK SIBASIIOTCS M MO onpeaeneHuio bpeHctena. B npuHumne, aTo cneayeT U3 caMmoro xapakrepa
3NEKTPONUTUYECKON fuccoumanmm KUCIoT B BOAE: NPY AUCCoUMaLmm KUCNOT CBOBOAHbLIX MPOTOHOB B BOAE He
06pasyeTcs, OH Bceraa NpuMcoeanHeH K Monekyne Boabl. PakTnyeckm NpoLece aNeKTPONNTUYECKO auccoumaumm
KMCNOT NMpOoTeKaeT B COOTBETCTBUM C ypaBHeHVeM. B xone peakuun obpasyetcs UOH rugpokcoHms H30®. Monekyna
BOAbI MNPV 9TOM BbICTynaeT Kak ocHoeaHune bpeHctena. OnpenenerHve BpeHcTena cylwecTBEHHO paclWwmpmno Knacc
Kucnot. Pacwmpsetcs n Kpyr ocHoBaHWMA. K HUM OTHOCSTCS pasnnyHble aHWOHbI; COeAUHEHNS, cogepXalune atoMbl C
HenoAeneHHbIMN Napamy SNEKTPOHOB, HanpuUMep, pasnnyHbie aMuHbl, Cynbgunabl, POChuHbI. JTblonc npeanoxmn
OTHOCUTb K KMCNOTaM COEAVNHEHMS, CMOCOBHbIE MPUHSATL Napy SNeKTPOHOB A5 06pa30BaHNs KOBANEHTHOM CBA3M, a K
OCHOBaHWsIM ? COeUHEHNS, cNocobHbIE NPeaocTaBuTb 3Ty Napy anekTpoHos. OcHoBaHus bpeHcTena ocTarTcs
OCHOBaHuUsIMM 1 B pamkax Teopum Jlbonca. Kncnotel BpeHctena He ABASOTCA KMCNOTaMU NpW UCMONb30BaHUN
npeacTasneHunin Jlbtonca: CBOMCTBAMU KUCNOTbI C MO3uULMiA Teopum Jibtomca obnagaeT NpPOToH.

Tema 3. TOMOreHHbIN KaTtanna B ra3oBon U XnUaoKow ¢pasax

"OMOreHHbI kaTanua B ra3oBoli pase. [OMOreHHbI katanma B Xuakon gpase. OcobeHHOCTU NPOTEKaHUs peakuuii B
pacTBopax.

1. OkncneHne atuneHa B auetanbaerng ? Bakep-npouecc

AueTtanbgerng ? NPMMEHsIIOT B NPOM3BOACTBE aLeTaToB Lenono3bl, YKCYCHON 1 NEPOKCUMYKCYCHOW KMCNOT, YKCYCHOMO
aHrngpuaa, aTunauerarta, Kak BOCCTaHOBMTENb B MPon3BoacTBe 3epkan.B 1959 r. Bnepsble onvcaH KOMMepYecKkuin
BaKep-npoLecc 04HOCTaAMNHOro OKUCNEHNS aTuneHa B auetanbaernd. locnenosaTenbHOCTb BaKep-peakuuii BKoyaeT
OKMCneHve aTuneHa oo auetanbaernna B BOOHOM pacTBope, CONPOBOXAaeMOE BOCCTAHOBIEHNEM PACTBOPEHHOMO
PdCI2 no metannnyeckoro Pd0. EQMHCTBEHHbIM METaNNOM, aKTUBHBIM B BaKEP-peakLuuun, SBnsieTcs nannagui, B
MPUCYTCTBUM KOTOPOrO MHOMME ONedOMHbI BCTYNAKT B peakumio ¢ 06pa3oBaHneM Kak KETOHOB, Tak 1 anbhernnos. B
MPOMBILNEHHOM Bakep-npoLLEeCCe 3TUMEH N KUCNOPOL NOLAKTCSA B PEaKTOp, KOTOPbI COnepXUT pasbaBneHHbIi BOAHbI
pacTsop, cogepxauuini nommmo apyrux noHsl H30+, PdCI42-, Cu2+, Cl-. PeareHTbl nornowarTcs Xuakon gpason, B
KOTOPOW NpoTEKaoT peakumnm OKUCIEHNS TUNEHa, BOCCTAHOBEHNS Nannaans, okucneHns xnopmaa megn. MexaHnsm
peakuun. TexHonorus npowecca.

2.CuHTe3 BUHUNaueTaTa n3 atuneHa
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BuHunaueTart - ucnonbayetcs B 6onblumx Macwrtabax ons nonydeHus noavBMHUNaULeTaTa u npoaykra ero peakumm ¢
BOOOW M MeTaHoNoM ? nonmeMHMNIOBOro cnupTta. Obpa3oBaHne BUHMNALETaTa U3 3TUNeHa W YKCYCHOI KMCNOTbl BrepBble
onncaHo akagemukom MounceesbiM V.. MexaHnam peakumn. Peakumsi npotekaeT nyteM obpasoBaHns onegouHom
p-KoMMnekca, BKIO4YeHNs Hykneodouna B KOMNNEKC (HykneounbHas ataka aueTtat-uoHa Ha KoMnnekc ¢ obpa3oBaHneEM
npoaykTta ctagun (1), neperpynnnpoBkn p-KOMMEKCa B S-KOMMIEKC (UNC-BHeApeHME) (2) 1 pa3noxeHne Komnnekca ¢
obpasoBaHMeEM NPoayKTOB. TEXHONOrMS npouecca.

3. MetaTesunc onecmHoB

B 1964 roay 6bina onucaHa yamBuTenbHas Katanntnyeckas peakumm obMeHa ankunmaeHoBbIMY rpynnamMm Mexay
onecprHamun ? peakuus metaresmca (MM 4McnponopLnoHNpoOBaHS onecnHoB). B xone peakumym npoMcxoouTt paspbis
LBYX [BOMHbIX CBS3e 1 0bpasoBaHme ABYX HOBbIX LBOWHbIX CBS3El U B pe3ynbtate ? 0bMeH ankununeHosbiMm (RCH:)
rpynnamu. Peakuus npoTekaet B pacTtBopax metannokomnnekcos ? WCI6-Al(CH2-CH3)3; ReCI(CO)5-AICI2(CH2-CHB3);
(PR3)2CI2Ru=CR2, a Takxe Ha reteporeHHbix katanusaTtopax ? MoO3/AI203, Re207/AI1203, WO3/AI203. MeTatesunc
NpoTEKaeT C pa3pblBOM OBYX LBONHbLIX CBA3EN.

Mpumepsbl npoueccos Metatesnca. SHOP-npouecc compmbl Shell ? cHTE3 BICILKX IMHENHbBIX a-0NednHOB U3 3TUNEHA.
Mpouecc nony4eHns Yyuctoro nponuneHa dpupmol Arco. ?TpuonedunH? npouecc doupmbl Phillips Petr. (atunen,
nponuneH, 6yTuneHbl). Peakunm MeTatesnca aLeTUneHoBbIX yrnesonoponos. pyrvue npoLecchi.

Tema 4. Katanns metannamm

Kartanns metannamu. OCHOBHbIe peakuunn, kKatann3npyemble Mmetannamn. npOMbILIJJ'IeHHbIe npoueccol, NposoanMble HaA
MeTannnyeckux katanmlartopax. MaccuBHbIE U HAHECEHHbBIE METANINYECKNE Katanmsartopbl. CprKTypa MeTannos.

KATAJTIN3 METANTTTAMA

MeTtannnyeckme Katanm3aTtopbl ? cucTeMbl, MMetoLe B CBOEM COCTaBe OAMH UMM HECKOMIbKO MeTannos. MeTtannuyeckme
Katanm3atopbl WNPOKO NCNONb3YKOTCA B peakuunsx, npotekarnwmx ¢ yH4actinem sogopona 1 Kkmcnopona. I'Ipmmepbl
NPOMbILWEHHbIX NPOLECCOB Ha MeTaTIM4eCKNX Katann3aTtopax. rlpI/IMepr HeCpTeXI/IMW-IeCKI/IX npoueccos Ha
MeTannnyeckux katanmdartopax. (DaKTOpr, onpenenaouwme akTMBHOCTb Katanmaaropa. XMMYeckuii coctaB akTUBHOMO
KOMIMOHEHTa. XapaKTep B3aMMOOENCTBUS pearmpyowmnx Monekyn ¢ NnoBepxHOCTbio MeTanna. CprKTypa aAKTUBHbIX
LEeHTPOB Ha NOBEpPXHOCTK MeTanna. npl/ll-II/IHbI pa3nw4w7| KaTannmTU4ecKmx CBOMCTB MeTannos. BnuaHue tuna ynakoBku
aToOMOB MeTannos B KpMCTaHHI/IHeCKOIZ peuweTke Ha Katanuntn4yeckme CBOWCTBA METANNOB. TUMNNYHbIE Kpuctannndyeckume
CTPYKTYpbl METANNOB. I'Ip|/|Mepb| CTPOEHNA pa3nnyHbIX MNockocTei. 3aBUCMMOCTb aKTUBHOCTW OT TMNna rpaHe|7| metanna.
Mogenb NOBEPXHOCTN MeTania B pealbHbIX Katann3artopax. B xone katanntnyeckom peakunn CTPYKTypHble ,El,eCpeKTbI
MOryT HenpepbiBHO BO3HWKATb N NCYe3aTb. B pesynbTate Habnonaetcs yCcpenHeHHasd CTPyKTypa NoBEPXHOCTA W,
COOTBETCTBEHHO, YCpeaoHeHHas akTUBHOCTb MeTanna.

Haxopswmecs Ha NOBEPXHOCTM aTOMbl METaNNa BaIEHTHO HEHACHIWEHHBI U CMOCOOHBI 06PA30BLIBATL XMMUYECKNE CBS3M
C Monekynamu peareHToB. O4eBMOHO, YTO XapakTep B3avMOLENCTBUS pearvpyowwmx MONeKyn ¢ NOBEPXHOCTHLIMU
atomMamu mMeTanna 3aBucuUT OT TOro, FAe PacmnonoXeHbl 3TU aTOMbI: Ha MIOCKOM y4acTKe onpeaeneHHon rpaHm, Ha
CTYMEHSX, N3N10Max, BaKaHCUSX 1 apyrux gedpektax. CTpyKTypbl YacTuL, XeMOCOPOMPOBaHHbIX HA MOBEPXHOCTM MeTanna
Ha MOHOSAEPHbIXU HA NONMALEPHbBIX LeHTpax. Katanntmyeckuin LMKN ruapupoBaHns atuneHa Ha metannax. MexaHnsm
n3omeprsaumm oneprmHoOB Ha MeTannax. Karanutnyeckuii umkn rugponexnopuposaHus xnopbeHsona. JucnepcHocTb
metannos. [Mpasuno Bopeckosa IM.K. OTnnyne menkux 4yactuy, ot Mmakpokpuctannos. Knaccudpmkauus bynapa. BnusHue
pasmMepa 4acTuvL, Ha yOenbHy0 KatanMTn4eckyro akTMBHOCTb. BuiMetannuyeckune katanuaaropsbl. [[eomeTpuyecknii n
SNEKTPOHHbIA dhakTop. MynbTunnetHas Teopms katanusa. [ eomeTpuyeckoe COOTBETCTBME CTPYKTYPbl peareHTta u
noeepxHocTu. Baanmopencteue metanna ¢ Hocutenem. Mopdponorusa yactuy metanna Ha Hocutene. CunbHoe
B3aumogdencTeme metann ? Hocutens. BudpyHkumoHanbHble kaTanuaaTopbl. BudyHKUMOHaNbHbIE KaTanua3atopbl 3T0
Katanuaartopbl, Cogepxalume akTMBHbIE KOMMOHEHTbI, KOTOPbIE BbIMOMHAKOT OBE pasfiMyHble oyHKUMK. [pruMepom Takmx
KatanM3aTtopoB MOXET ObiTb kaTanuaaTtop pucopmuHra Pt/AI203, BbINOAHAKWMA 0OHOBPEMEHHO ABe (pyHKUMU. OnHa
oyHKUMSA CBA3aHa C peakunsaMm ruapupoBaHna-oernapupoBaHns eé€ BbinonHaeT nnatuHa, gpyras ¢
KWCNOTHO-OCHOBHbLIMW NPEBPAaLEHNSAMN ? €€ BbIMOMHSAIOT KUCNOTHbIE LIEHTPbl MOBEPXHOCTM HOCUTENS.

Tema 5. Katanus okcupamu

Katanns okcnoamum. OKcuoHble Katanm3aTtopbl. OcCHOBHbIE npouecchbl, NpoTekarlwmne Ha OKCUOHbIX KaTann3artopax.
MaccuBHbIE N HAHECEHHbBIE OKCUAOHbIE Katann3artopbl. AKTUBHbIA OKCK A antoMUHNS.

KaTtanus okcugamu. Lleonntbl
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MepBWYHbIE aNEMEHTLI CTPYKTYpbI LeonnToB SiO4- n AlO4 ? TeTpaagpsl. Mpu nx couneHeHnn 06pasyoTCs BTOPUYHbLIE
9NEMEHTbI KpUCTanInyeckol peweTku: 4-, 5-, 6-, 8-, 10-, 12 - uneHHble KonbLa, KoTopble 06pasytoT 06 bEMHbIE
CTPYKTYpbI - rekcaroHanbHble Npu3Mbl, Ky6ooKTasapbl, COEAUHSIOWMECS B ANEMEHTAPHbLIE SHENKN.
MonekynspHO-CUTOBOR adpdoeKT - CNOCOBHOCTb LLEONUTOB M3brpaTtenbHO ancopbupoBaTtb U MONEKYIbI, pasMepsbl
KOTOPbIX COM3MEPUMbI C pasMepamu Nop 1 kaHanos. [Nytem nonbopa LeonmMToB roTOBAT KatanM3aropb! Ans
npeBpaLleHns CTPOro onpeaeneHHbIX BEWECTB B CMECSX Pa3NMYHbIX cCoeanHeHnin. CnocobHOCTb K 06paTtnMoMy MOHHOMY
06meHy. CBolicTBO 00yCNOBNEHO OCOBEHHOCTSIMU CTPOEHNS KPUCTANNIMYECKOro KapKkaca, B KOTOPOM KaTUOHbI,
KOMMEHCVPYIOWMe OTpULATENbHBIN 3apsaa PeleTkr, CnocobHbl 0OMEHNBATLCS Ha Apyrve KaTtuoHbl. Hanuune Ha
NOBEPXHOCTU LIEONIMTOB aKTUBHbIX MPOTOHHbLIX M anpPOTOHHBIX LIEHTPOB, 00YCNOBAMBAIOLLUX KUCIOTHO-OCHOBHbBIE
cBoiicTBa. Cxema 06pa3oBaHUs anPOTOHHbIX LLEHTPOB NpY AErMAPOKCUIMPOBAHNM NMOBEPXHOCTM LieonnTa. brHapHble
okcuabl. [[eTepononmMkUcnoThbl - COeAUHEHNS NPOTOHA C KOMMNEKCHBbIM aHNOHOM HEOPraHWYECKMX NoIMOKCOMeTannaTos
? MONub LEeHOBBIX, BONb(PPAMOBbLIX, PeXe BaHaAMEBbIX 1 Ap. [eTepononmaHuoHbl cofepxXar MOCTUKOBbIE ¢BSI3u M?0O7M,
koTopble 06pasytoT oktasapbl MO6, coeanHeHHble Mexay coboi BepwunHamu, pebpamm nnn (pexe) rpaHsmm (M ? atom
meTanna). B retepononuctpykTypax KUCNOTHO-OCHOBHbIE, OKUCTUTENbHO-BOCCTAHOBUTENbHbBIE N KaTannTnieckue
CBOWICTBA MOTYT UBMEHATLCS B WMPOKMX Npenenax. KNcnoTHo-katanutuieckme XnakogasHble NpoLecchbl, OCHOBaHHbIE
Ha MK-kaTanuaaTtopax, 6binm OCyLeCcTBAEHbI B MPOMbILIEHHOM MaclTabe. 9To rugparaums nponunexHa, n3obyTmneHa,
6yTeHOB, NonMMepmaaums TeTparnapodypaHa.

eTeporeHHble cBepPXKUCNOTbI. CBEPXKMCNOTHOCTL 0BYCNOBNEHA NCKNHOYUTENbHOM CnabocTbio B3aMMOLEACTBUS C
MPOTOHOM COOTBETCTBYOWMX aHNOHOB (HSO4-, SbF6- 1 ap.). MNprunHolt 6onee BbICOKOW NPOTOHHON aKTUBHOCTH
CBEPXKUCNOT ABASETCA MEHbLLAA 9KPaHHNPOBAHHOCTb CONMbBATUPOBAHHOMO NPOTOHA. ?7Kak npasuio, CBEPXKUCNOThI
Laxe npu 06bl4HbIX YCNOBUSIX MPOSBASIOT KATANMTUYECKYO aKTUBHOCTb B MPOLECCAX C Y4ACTUEM HACHILWEHHbIX
yrneso4opoLoB: N30MepPU3aumns, KPeKUHr, ankunmposaHue, ranoreHupoBaHne, HATPOBaHMe, NonMMepusaums,
oKuncneHue.

CBepxocHOBaHW. - BewecTsa ¢ pyHKumen ocHoBHoCTM H0>26.

Mpoueccol, NpoTekatowme nNo KUICNOTHOMY MEXaHU3My Ha TBEpAbIX katanudatopax. Jernapataums crnmpTos.
MpeBpaLleHre meTaHona B yrnesonopoabl. OnuroMepusaums 1 apoMaTnsaLms HU3LWKX onetuHOB.

Tema 6. Katanna cynscoupamm

Karanus cynbdonoamu. BaxHeliwve CynbonaHble KaTannsaTopbl U NPOLIECCHI, MpOoTeKalowWwme Ha HX. COBpeMeHHbIe
NpencTaBneHns 0 CTPYKTYpe akTUBHOMO KOMMNOHEHTA 1 aKTUBHbIX LEHTPOB CY/IbGOUAHbIX KATaNM3aTOPOB.

Karanua cynbcpnoamm
KaranusaTopbl npoueccos runpoobecceprBaHus TONIUB

Mpouecc runpoobecceprBaHUs TOMIUB NPOBOAST HAa cynbcpuanpoBaHHbix Co(Ni)-Mo(W)- Al203 kaTtanusartopax.
CreneHb obecceprBaHNs, aKTBHOCTb, CENEKTUBHOCTb 3aBUCST OT CBOMCTB KaTannsatopa, yCrnoBuii peakumm, npvpoapl
1 KOHLEHTpaLMU CepocoiepXXalimnx KOMNOHEHTOB. Psia peakuoHHOM CnocoBHOCTY CEPOOPTraHNYECKNX KOMMOHEHTOB.
Co-Mo-kaTanusartopbl, NpuMeHeHne B obecceprBaHuy Tonnue nytem rugporeHonusa. Ni-Mo- katanusaTopb,
NpUMeHeHVe ansi obecceprBaHns HEPTENPOLYKTOB, TPEOYOWMX NPOLOIXMNTENBHOMO rapupoBaHus. Cnocod
Mony4YeHusi KaTanusaropa NPonUTKON HOCUTENs pacTBopaMu conein. Hocutenu katanmsatopos runpoobeccpepuBaHus.
Oxkeng antoMmHuns. CMewaHHbIe OKCUabl C MOBbIWEHHOW KUCIOTHOCTBIO Y OCHOBHOCTBIO. Npupoaa akTUBHbIX LLEHTPOB
kaTanusatopos rugpoobeccepusanus. Co-Mo-S-cTpykTypbl MepBOro 1 BTOPOro TunoB. BnusHue MoS27?-knactepos Ha
aKTMBHOCTb KatannsaTtopos. Mopdonormsa n mogenn MoS27?-knactepos.

CoBpeMeHHble katanusaTopbl rugpoobeccepmeanns. STARS, NEBULA, CENTINEL. OTte4ecTBeHHble kaTanuaaTopsbi.

1. OkncneHne atuneHa B auetanbgerng ? Bakep-npouecc

AueTtanbgerng ? npUMEHsIOT B NPON3BOACTBE aLeTaToB LEeNNoa03bl, yKCYCHOM U NEPOKCUYKCYCHOW KNCAOT, YKCYCHOMO
aHrngpuaa, atunauerara, Kak BOCCTaHOBMTENb B Mpon3BoacTee 3epkan.B 1959 r. Bnepsble onvcaH KOMMepyeckuin
BaKep-npoLecc 04HOCTaaAMNHOro OKUCNEHNS aTueHa B auetanbaerni. locnenosaTenbHOCTb BaKep-peakLUnii BKoyaeT
OKMcneHve aTuneHa no auetanbaernna B BOOHOM pacTBope, CONPOBOXAaeMOe BOCCTAHOBIEHNEM PACTBOPEHHOMO
PdCI2 go metannuyeckoro Pd0. EOUHCTBEHHBIM METaNNoOM, akTUBHbIM B Bakep-peakuun, SBnseTca nannanvi, B
MPUCYTCTBUM KOTOPOrO MHOMME ONeOMHbBI BCTYNAKT B peakumio ¢ 06pa3oBaHneM Kak KETOHOB, Tak 1 anbaernnos. B
MPOMBILNEHHOM Bakep-npoLLeCcCe 3TUMEH N KACNOPOL NOLAITCA B PEaKTOP, KOTOPbI COLepXUT padbaBneHHbI BOAHbI
pacTBop, cogepxawuii nomnumo apyrmx noHsl H3O+, PdCI42-, Cu2+, Cl-. PeareHTbl nornowatTcs Xuakon gasoi, B
KOTOPOW NpOTEKatoT peakumnm OKUCIEHNS aTUNEeHa, BOCCTAHOBEHNS Nannaans, okucneHns xnopmuaa megn. MexaHnsm
peakuun. TexHonorns npowecca.

2.CvHTEe3 BUHMNaueTara us atunieHa

BuHunauetar - ucnonbayetcs B 6onblmx Macwrabax ons nonyyeHUs NoavMBuHUNALETaTa M NPOLyKTa Ero peakumm ¢
BOLOV 1 METAHONOM ? MONMBUHUNOBOro cnupTa. Obpa3oBaHue BUHUNALETATa U3 STUNEHA U YKCYCHOW KACNOThbI BNepBble
onucaHo akanemukom Mownceesbim .. MexaHnam peakumu. Peakuns npotekaeT nytem obpasoBaHns onerHoOM
p-KOMMeKca, BKIIOYEHNS Hykneodouna B KOMMAEKC (HyKneoguibHas ataka aueTar-moHa Ha KOMMneke ¢ 06pasoBaHneM
npoaykTa ctaguu (1), neperpynnuMpoBKK p-KkOMNeKca B S-KOMMNNEKC (Unc-BHeapeHmne) (2) n pasnoxeHme Komnnekca ¢
0bpasoBaHMeM NpooyKToB. TeXHONOrus npouecca.

3. Metareaunc onedvHoB
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B 1964 roay 6bina onucaHa yauBuTenbHas katanmtnyeckas peakumm obMeHa ankunuaeHoBbIMK rpynnamm Mexay
onegouHammn ? peakumus metaTtesnca (UM OMCNpPonopLUMOHMPOBaHNS 0NlenHOB). B xo4e peakuum nponucxoomT paspbliB
[BYX OBOWMHbIX CBA3E 1 06pa3oBaHmMe OBYX HOBbIX ABOWHbIX CBA3El U B pe3ynbtate ? obMeH ankununaeHosbiMu (RCH:)
rpynnamu. Peakuus npoTekaet B pacTtBopax metannokomnnekcos ? WCI6-Al(CH2-CH3)3; ReCI(CO)5-AICI2(CH2-CHB);
(PR3)2CI2Ru=CR2, a Takxe Ha reteporeHHbix katanusartopax ? MoO3/AI203, Re207/AI203, WO3/AI203. MeTaTtesunc
NpOTEKAET C pa3pbiBOM ABYX ABOMHbIX CBA3EN.

Mpumepsbl npoueccos Metatesnca. SHOP-npouecc compmbl Shell ? cHTE3 BbICILNX IMHENHbBIX a-0NedUHOB U3 TUNEHA.
Mpouecc nony4eHns yuctoro nponuneHa dpupmsl Arco. ?TpuonedunH? npouecc doupmbl Phillips Petr. (atunen,
nponuneH, 6yTuneHbl). Peakunm MeTateanca aueTUneHoBbIX yrnesonoponos. pyrvue npouecchi.

Tema 7. [le3aKkTuBaums Katann3aTtoposB
BpeMSI XKN3HW KaTanm3aTtopos. OTpaBneHme KatanmsaTtopos. 3ayrnepo>K|/|BaHv|e KaTtanm3aTtopos.
HesaktmBauus Kartanm3atopos

LesakTBauns onpenensieTcs BpeMeHeM, B TeYeHne KOTOPOro akTUBHOCTb Katanuaaropa CHUXaeTcs [0 CTO/b HU3KOro
YPOBHSI, 4TO TpebyeTcsl ero 3ameHa Unn pereHepauus. ?Bpems XusHn? katannsaTopa 3aBucuT OT Tuna NpoBoaNMOro
npowecca v ycnoeuii peakumu. [lesaktneaums ? siBNeHne KOMIMNeKCHoe, MoXeT NpoTekaTb Ha PasfnyHbIX
NMOBEPXHOCTHBIX YPOBHSAX Katannsartopa: HAaHOMETPOB (M3MEHEHMS MPOUCXO0AAT C KnacTepaMmmn UM MUKponopamm);
MUKPOMETPOB (M3MEHEHNS NPOUCXOAT C YacTULLAMM UM MAKPONopaMm); MUKPO-MUNIIMMETPOB (M3MEHEHNS NPOUCXoaaT
C rpaHynamu Katanusaropa); MeTpoB (M3MEHEHMsl NPOUCX0OST C PeakTopPoM).

OTpaeneHue katanusatopos obycnaenmeaeTcs 06pa3oM CUNbHOWM XeMOCOPOLMEN HA aKTUBHBIX LLIEHTPaX ManblX
KOMMYECTB BELECTB, HA3bIBAEMbIX KATANNTUYECKUMN S4aM1, K KOTOPbIM OTHOCAT CNefoBble KONMYECTBA NPUMECEN,
nocTynarmowmx ¢ cbipbesbiM NotokoM (CO, H2S), B psiae cnyyaes NCXOAHbIE peareHTbl, NPOayKTbl peakumm unm
uHTepMeanatbl. ALCOpOMPOBaHHbIE KATaNUTUYECKNE SObl MOTYT BNUSTb, KaK HA SNEKTPOHHYIO, Tak 1 Ha
reoMeTpuYeckyto CTPYKTYpy MOBEPXHOCTM KaTanuaartopa. [pouecc oTpaBneHns MeTanIMyeckmx Katanm3aropos.
MNpouecc oTpaBneHns HeMeTanInYecknx katannaaTopos. [le3akTmBaums KatannsaTopoB 3arpsa3HaoWMMM areHTamm
06ycnaBnmBaeTCs 9KPaHMPOBAHNEM aKTUBHbIX LLIEHTPOB v BNIOKMPOBKOM MX NOPWUCTON CUCTEMBI NyTEM 3aKyMnopKuU nop
OTNIOXEHMAMN OPraHN4YeCcKOro NnmM HeopraHM4eckoro xapakrepa. CnekaHme - NPoOLECC YMEHbLIEHNS BENNYMHbBI aKTUBHOM
MOBEPXHOCTY KaTanuaaTopa, KOTOpbIii MOXET BbITb 0OYCNOBNEH YBENUYEHMEM PAa3MEPOB KPUCTANNUTOBR aKTUBHOM (hasbl
HaHeCeHHOro Metanna, NnoTepen Nnowanm NoBEPXHOCTN HOCUTENEM BCEACTBME ?arperaunm? ero KpUcTanios nnm
?cnnaHus? nop Npv NCMoNb30BaHNM MaTEPMANoB C BLICOKOPA3BMTOWN BHYTPEHHEN MOBEPXHOCTbIO. 3aKOKCOBbLIBaHNE
NMOBEPXHOCTW ? 0fHA U3 NPUYMH CHUXEHNS aKTUBHOCTM CU CENEKTUBHOCTY reTePOreHHbIM Katann3aTopom B npoLecce
akcnnyarauun. Tunbl yrnepoancTbiX KOKCOBbIX OTNIOXEHWA. Buabl ne3akTmBaumm katanm3aTtopoB Npy 3aKOKCOBbLIBaHNM.
MexaHunambl kKaTanuTnyeckoro obpasoBaHus kokca. KoHCEeKYTUBHbI MEXaHN3M 3aKOKCOBbIBaHMS. [peBpalleHme
YyrneBonoOpOLOB MOA OEACTBMEM BLICOKMX TEMMEpPATYp BCEraa CONPOBOXAAETCS CONPSXEHHbIMW, CBSA3aHHBIMU MeXAY
coboli npoueccamu: o6pas3oBaHNeM nerkmx, oboralweHHbIX BOLOPOAOM YrieBoLOPOLOB;KOHAEHCALMEN
(nonumepur3aumein) n ynnoTHeEHUEM Apyroi YacTu yrnesonoponos. MexaHuam kapbuaHoro uvkna. ObpasosaHve
yrnepofna Ha psine MeTanioB NPOUCX04uT Yepe3 06pasoBaHNe ¥ NOCNERYOWMIA pacnan kKapbuoos Ui NOBEPXHOCTHbIX
NMPOMEXYTOYHbIX KapbuaononobHbix coeauHeHui. MexaHnam peanmayeTcs Ha MeTannax uiavM BOCCTaHaBNUBAOLWMXCS
oKcmaax MeTanno., crnocobHbix 06pas3oBbiBaTh Kapbu bl B BUAE OTAENBHON (dasbl UM NOBEPXHOCTHbLIX MPOMEXYTOUHbIX
coeanHennin: Fe, Co, Ni, Cr un gp.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO 0O6ecneyeHust Ajisi CaMoCTOATeNbHON paboThl o6yyatoLmMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota obyyaolmxcs BoIMOMAHSETCS Mo 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCcTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMocTosTeNbHyto paboTy. CamocTtosTenbHas paboTta obyyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenoB) AUCLUMNANHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyaroWwmecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMPABOYHYI0 NUTEPATYPY, BbINONHSAT 3aaHUs, HanpaBieHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOMIO MO AUCLMMAVHE.

OpraHnzauus caMocTosTenbHol paboTbl 0ByHarowWmxcst pernameHTpyeTcs HOpMaTUBHBIMA OOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsook opraHn3aumm n ocylecTBAeHNS 06pa3oBaTeNbHON AesTeNbHOCTM Mo 06pasoBaTebHbIM NPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpaMmmam crieumanmiTeTa, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctaa obpasosaHus u Hayku Poccuiickoin dPepepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"
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YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOMO aBTOHOMHOMO 06pa30BaTeNbHOMO yHpEXaeHNs
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

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

6. POHA, OLLEHOYHbIX CPEeACTB NO AUCLUUMNIMHE (MOAYNIO)

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

B ¢hoH e OUeHOYHbIX CPEACTB COAEPXUTCS Creayiolas uHpopMaums:

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

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (DOPMUPOBAHWSI OLIEHKYM MO AMCUMNVHE (MOAYNIO);

- onucaHve Nopsiaka NPUMEHEHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOr0 CPencTBa;
- KpUTEepPUM OLIEHMBAHNS O KaXA0ro OLEeHOYHOro CpeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMble K 0ecTBUSM 0Oydatowmxcs,
IEeMOHCTPVPYeMbIM pe3dynbTaTtaMm, 3aaHns PasnnyHbIX TUMOB.

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

7. NepeueHb nuTepatypbl, HEO6XO0AUMMON OJ1S1 OCBOEHUS OUCLUNUHBI (MOAynst)
OcBoeHVe aucUMNAUHBI (MOSYNS) NPeLnonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbi.
NuTtepatypa MoXeT ObITb AOCTYMHA 00yyalowWwmuMcs B O4HOM U3 BYX BApPUaHTOB (M60 B 060MX N3 HKX):

- B 9/1EKTPOHHOM BUAE - Yepe3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHMM 3ak/to4eHHbIXx KDY aorosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbCKM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6GnbnnoTekoii.

OneKTPOHHbIE N30aHUA OOCTYMHbI AUCTAHLUMOHHO 13 NoB0 TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcUTeT". Mpu MCNONb30BaHUM NeYaTHbIX U3naHWi GbNNOTEYHbIN
hOHL [OMXKeEH BblTb YKOMMNEKTOBAH MUK 13 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no rocC 3++ - He
meHee 0,25 sk3emMnngapa) Kaxooro n3 n3gaHunini OCHOBHOM nuTepatypbl n He meHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 0LHOBPEMEHHO OCBaMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonomutcs B MNpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OBHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMMNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMUHBI (MOOYIS)

KaTtanua B npoMblwneHHOCTH, nepuoguydecknin xXypHan - http://elibrary.ru/contents.asp?issueid=1140752
KunHeTuka n katanuns, nepmogundecknii XxypHan - http://elibrary.ru/contents.asp?issueid=712147
HeopraHnyeckune matepuansl, Nnepuoan4ecknii xypHan - http://elibrary.ru/issues.asp?id=7918
HedTexmmuns, nepruoamnyecknii XxypHan - http://elibrary.ru/issues.asp?id=7920

OcHosbl kaTanuaa - http://e.lanbook.com/view/book/4312/page431/

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOAYNS)
Bupg, pa6or MeTtoauyeckme peKoOMeHaLmm

nekuunu MN3yyeHmne TeopeTmyeckol YacTv AUCLUMMNUH NPU3BAHO HE TONbKO YriybuTb 1 3aKpenuTb 3HAHUS,
MONYYEHHbIE Ha ayAUTOPHBIX 3aHATUSX, HO M CMOCOBCTBOBATL PA3BUTUIO Y CTYAEHTOB TBOPYECKMX
HaBblKOB, MHNLMATUBbI N OPraHn30BaTb CBOE BPEMS. Ha nekuummn HeOGXO,IJ,I/IMO no Ka)K,EI,OI7I Teme
COCTaBUTb KOHCMNEKT OCHOBHbIX I'IOJ'IO)KeHVIIZ, TEePMNHOB, CBG,EI,GHI/IVI, Tpe6yiou.u/|x 3anoMHaHNA U
ABNAOLWKMXCA OCHOBOMNOaravwmmMm B 3TON TEeMe Ona OCBOEeHUs, 3anOMNHaHNA N uaanemmem
npopaboTku.
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Mporpamma gmcumnnuHbl "COMOreHHbI 1 reTeporeHHbln katanns"; 04.04.01 "Xumus".

Bup pabot MeTtoaunyeckue pekomeHaauum

npakTnyeckue | MpakTnyeckme 3aHsATUSI COCTOAT B 06CYXAEHUM NPELNOoXEHHO 3apaHee TeMbl, BO3MOXHbI

3aHATUS MUCbMEHHbIE (KOHTPOMbHbIE) paboThl U Ap. YTobbl Hanbonee paunoHanbHO U NOMHO UCMOMNb30BaTh
BCE BO3MOXHOCTMW MPaKTUHECKOro 3aHATUS, 4N NOATOTOBKU K HEMY HEOOX0AMMO: -BHUMATENbHO
NpoYMTaTh KOHCMEKT NEKLUM NO AaHHOM TeMATUKE;- 03HAKOMUTBCS C COOTBETCTBYHOWUM Pasnenom
yyebHuka; - npopaboTaTtb AOMONHUTENbHYIO TMTEPATYPY U UCTOYHVKK MO TEME; - COCTaBUTb pedoepar
UN pasBepHyTbI NaH BbICTYMNEHNS; - PEWWTb 334341 U BbINOMHUTL OPYrue NMCbMEHHbIe 3a0aHus.
MonrotoBka K MPakTMHECKOMY 3aHSATMIO BKIOYAET HECKOJbKO 3TaroB..
CnepnyeT BHUMATENbHO NPOYNTaTh PEKOMEHI0BaHHYO y4ebHytlo nuTepatypy no Teme. 3atem
MPUCTYNUTb K 3HAKOMCTBY C [OMONHUTENbHOW NMTEepaTypo.
B aHannae mMoryT cofepXxarbCsi BbIBOAbI HAL KakUMy BONPOCaMn HO TeME NPOBEAEHHOIr0 3aHATUS
cTyneHTaM Heobxoaumo nopaboTath ele caMocTosTenbHO. OBbIYHO MNaHbl NPaKTUHECKUX 3aHATUIA
0XBaTbIBAOT OCHOBHbIE TEMbI U3y4aeMoro Kypca. CnefyeT BHUMATEbHO 03HAKOMUTBCS C KPYroM
BOMPOCOB, KOTOPbIE ONpeaeneHbl NIaHOM NpPakTUYecKoro 3aHsATuSI.

CaMOCTOS- | - YTeHWe CTyOEeHTaMy PEKOMEHLOBAHHON NMTEpaTypbl 1 YCBOEHUE TEOPETUYECKOro MaTtepuana
TenbHas LNCUNMNANHBI;
paboTa - 3HaKOMCTBO C VIHTEpHET-NCTOUHMKaMM;

- NOLArOTOBKY K PasfiMyHbIM DOpMaM KOHTPONS (TECTbl, KOHTPONbHbIE PaBOoThbl, KOMOKBUYMbI);

- BbINOJIHEHNE KOHTPONbHbIX paborT;

- NOAroTOBKY OTBETOB Ha BOMPOCHI MO PasnuyHbIM TeMaM OMCLUMUMNIVHBLI B TOA NOCNEen0BaTebHOCTH, B
KakoWm OHW NpencTaBneHsbl.

MnaHvpoBaHne BpeMeHU, He0bX0OMMOro Ha U3y4eHne OUCUMUMNWH, CTyIeHTaM fy4le BCero
OCYLWWeCTBNATb BECb CEMECTP, NpeaycMaTpmsas nNpy aToM perynsapHoe noBTopeHne marepuana.
Matepuan, 3aKOHCNEKTUPOBAHHbIN Ha NeKUMsX, He0BX0AMMO pPerynspHoO npopabatbiBatb U
OOMONHATbL CBEASHUSAMMN U3 OPYrMX UCTOYHUKOB NNTEPATYPbl, NPeACTaBNEeHHbIX HEe TONbKO B
nporpamme AUCLMNANHBI, HO N B NEPUOANYECKUX N3OAHUSIX.

Mpu M3y4eHUn ANCUMNANHBI CHaYana HeobXxo4MMO MO KaX 4oV TeMe NPoYMTaTbh PEKOMEHO0BAHHYHO
nnTepaTypy 1 COCTaBUTb KPATKMIA KOHCMEKT OCHOBHBIX MOJIOXEHWA, TEPMUHOB, CBEEHWi, Tpebytowmx
3anoOMUHAHNS 1 SBNAIOWNXCS OCHOBOMNONarawwmmmn B 3TOM TeMe AN OCBOEHUS NOocnenyowmx Tem
Kypca. [1ns pacwmpeHus 3HaHus no AMCUMNINHE PEKOMEHOYETCA UCNONb3oBaTth IHTEPHET-peCcypChl;
NPOBOAUTbL MOWNCKM B Pa3fiNyHbIX CUCTEMAX U UCMONb30BaTb Marepuanbl CanToB, PEKOMEHO0BaHHbIX
npenogasaTenem.

3avert Mpun oTBETE Ha 3a4eTe HeobXxoaMMo:

- NpoAayMath ¥ YeTKO U3NOXUTb MaTepuan;

- [aTb onpeneneHne OCHOBHbIX MOHATUIA;

- [aTb KPaTKoe OnncaHwe SIBNeHWIA;

- NPUBECTY NPUMEPBI.

OTBeT cnenyeT UNNOCTPMPOBATL CXEMaMU, PUCYHKaMK U rpagoukamu.

Mpwv yCTHOM NOBECTBOBaHWW M3naratb MaTepuan 4eTko 1 06aymaHHo. [ins ycnewHoi caaqm
HEeobxoMMO pasyMHOE COYETaHNe 3anoMMHaHWsS U MOHUMAaHUS, MPOCTOrO BOCNPOU3BOACTBA y4ebHOM
MHdpopMaumm 1 paboTbl MbICIN.

10. MepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooynio), BKJaouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CcnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYILECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyei nporpamMMe OUCLMMNWHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHUsi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4Yeckoe obecneyeHrie o6pasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoYaeT B cebs
cnenylolne KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITENbHON PaboThl 0BOYYaAIOWMXCS, YKOMMNIEKTOBAHHbIE CreLnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs) 1 OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MIOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NEeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun 4SS KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIe CNeLManm3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KOMI'IbPOTep N NPUHTEP ONA pacnedatkn pa3naTtovyHbiX Matepurasnos.
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MynbTvMeauiiHas ayauTopus.
CneuvanunsmposaHHas nabopaTtopusi.

12. Cpe.n,cma ajantauumuv npenogasaHus aucUNNIUHbI K ﬂOTpeﬁHOCTﬂM 06yl-|a|ou.|,ux09| UHBaANUAOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS cleaytowme MeToapl 1 TexXHonorum, obneryarowme
BOCMpUSATHE NHpopMaLMK 0By4YatoWwmMMnCs MHBAIMAAMI U INLAMW C OFPaHN4YEHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- cOo3aaHne TEKCTOBOW BepCumn nto6oro HETEKCTOBOrO KOHTEHTA [/l ero BO3MOXHOIo npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pasnunyHbIX NoNb30BaTeNen;

- CO3[aH1e KOHTEHTA, KOTOPbIV MOXHO NPeLCTaBUTb B Pa3NnyYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabypoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTea, NPeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KNaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMpPUHUMATb O4HY U TY Xe MHhopMaumio U3 pas3HbiX MICTOYHUKOB -
Hanpumep, Tak, y106bI NULA C HapyweHnaMmu cnyxa nony4anm MHOpPMaLNio BU3yanbHO, C HAPYLLEHUAMU 3PEHUS -
ayananbHo;

- NPVMEHEeHNe NPOrpaMMHbIX CPEACTB, 06ecnevMBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMNMHON, 3a CHET aNlbTepPHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOIA;

- MPUMEHEeHNe ANCTaHUMOHHbIX 0B6pa3oBaTenbHbIX TEXHONOMUIA ANs nepenadn MHopMaLum, opraHn3aumm pasnmnyHbIX
POPM MHTEPAaKTMBHOW KOHTAKTHOM paboTbl obyYatolerocs ¢ npenonasaTeneM, B TOM Yncne BebnHapoB, KOTopble MOryT
6bITb NCMONb30BaHbl AJ1S MPOBEOEHNS BUPTYaNbHbIX NEKUMIA C BO3MOXHOCTbIO B3aMOAENCTBUS BCEX Y4aCTHUKOB
ONCTaHUMOHHOro 06y4eHns, NPoOBEOEHUS CEMMHAPOB, BbICTYMNEHNS C AOKNaAaMn 1 3alWUTbl BbINONHEHHbIX paboT,
NpoBeaeHNs TPEHMHIOB, OpraHM3aunn KONeKTMBHOM paboThbl;

- MPUMEHEHVE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA 4Jis OPraHnu3aLummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTPOnS;

- yBenndeHne npogonxXntenbHOCT coadun 06yqa+ou4v|Mc9| nHBaNNMOOM Unn nnUOM Cc orpaHM4eHHbIMMN BO3MOXKHOCTAMN
300p0BbSA hOpPM I'IpOMe)KYTO‘-IHOM arrectauumn no OTHOWEHUIO K YCTaHOBHeHHOIZ NpPOAONIXUTENNIBHOCTU NX COa4ql:

- NMPOLONXNTENbHOCTM CAa4u 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yem Ha 90 MUHYT;

- NPOAONIXNTENbHOCTM NOAroTOBKM 06yyatollerocs K 0TBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLerocs npu 3awmnTte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IrOC BO n yyebHbiM nnaHoM no HanpasneHunto 04.04.01
"Xvmus" n marmctepckon nporpamme "IHHOBaLMOHHbIE MaTepumanbl U MeToabl UX ccnenosaHms”.
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Mporpamma gmcumnnuHbl "COMOreHHbI 1 reTeporeHHbln katanns"; 04.04.01 "Xumus".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.06.05 '0OMOreHHbIv 1 reTeporeHHbIl Katanms

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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