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

Mporpammy aomvcuunnnHel paspabdoTan(a)(n) Beaywmii HayyYHbIA COTPYLHWK, O.H. (oueHT) Eroposa C.P. (HUN
MNpoMbiwneHHbIR kKatanua, Xummdeckuin ntHetutyt um. A.M. Bytneposa), Svetlana.Egorova@kpfu.ru

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

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

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTtaeMoi KOMNETEeHLUN

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

oK-2 CNOCOBHOCTBLIO YBaXNTENBHO 1 6EPEXHO OTHOCUTHLCS K UCTOPUYECKOMY HACNEauo 1
KYNbTYpPHbIM TPaAMLMSIM, TONEPAHTHOCTb B BOCMPUSITAM COLMANBHBIX U KYNbTYPHbIX
pasnuyunin

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

MaTeMatnkm u MHOPMaTUKK, MOHUMaHUE OCHOBHbIX 0aKTOB, KOHLEMNLn,
NPUHLIMMNOB TEOPUIA, CBA3AHHBIX C MPUKNAAHOM MateMaTnKom 1 MHPOPMAaTHKON

MK-3 CMOCOBHOCTbIO MOHUMATb U NPUMEHSITb B UCCNELOBATENbCKON N NMPUKNALHON
esTenbHOCTU COBPEMEHHbIN MaTeMaTMyeckuii annapar

MNK-4 CMOCOBHOCTBIO B COCTABE Hay4YHO-MCCNEeA0BaTeNbCKOrO M MPON3BOACTBEHHOIO
KONNeKTuBa pewarb 3a4a4m NPogeccuoHanbHoi 0eaTenbHOCTU

MK-5 CNocoBHOCTbIO KpUTn4eckn nepeocMbiCnneBatTb HaKOMMEHHbIN ONbIT, NBMEHATb npu
Heob6x04UMOCTY BMA U Xapaktep CBOEM ﬂpOCpGCCI/IOH&J'IbHOVI 0eATeNIbHOCTN

MnK-7 CrnocobHOCTbIO cobrpaThb, 06pabaTtbiBaTb U MHTEPMNPETNPOBATL AAHHbIE
COBPEMEHHbIX Hay4HbIX MCCNENOBaHMIA, He0BXoLMMblE Anst POPMMPOBAHNS BbIBOLOB
MO COOTBETCTBYIOWMM Hay4HbIM, NPOPECCUOHANBbHBIM, COLMANbHBIM U 3TUHECKMM
npobnemam

O6yyatolmiics, 0CBOVBLINA JUCLMUMANHY (MOOYNb):

JlonxeH 3HaTb:

- CYWHOCTb SIBNEHNS KaTanu3aa, NpUymnHbl YCKOPEHNS 1 BO3BYXAEHNS XUMUYECKMX peakunii nog,
BMINSIHWEM KaTann3atopos;

- MPVHLMNbI KaTannTu4yeckoro 4encTems 1 OCHOBHbIX KNAcCOB KataiuTUYeCcKux peakLumn:
KWCNOTHO-OCHOBHBbI Katanus, MeTaniokOMMNEKCHbIN Kartanus, katanua metaniamu, okcuaamu,
cynbpunaoamu;

- OCHOBHbIE HanpasneHns pas3BuUTNSa TEOPETUYECKUX MPeaCcTaBieHnin 0 NpeaBuaeHn
KaTanntmyeckoro fencrems;

- PU3NKO-XMMMYECKre XapakTepUCTUKN MPOMbILWIEHHbBIX FOMOTEHHbIX U reTePOreHHbIX
KaTannsatopos;

- OCHOBHbIE TUMbl MPOMBILWIEHHO BaXHbIX KatanMs3aTtopos

JonxeH ymeTb:

-OPUEHTMPOBATLCS B BONPOCAaX FOMOMEHHOro 1 reTeporeHHoro Katanmaa;

-pa3bupatbCsl B OCHOBHbIX BUAAX KATANUTUYECKMX CUCTEM, UMEIOLLMX MPOMbILWNEHHO-BaXHOE
3Ha4yeHwue;

-pauroHanbHO NPOBOANTL MOUCK U UCMOMNb30BaHNE Hay4YHO-TEXHNYECKON NHbopMaLmMm, CBA3aHHOWM
C TEXHOMNOrnemn CMHTe3a reTeporeHHbIX KatanusaTopos;

-OpVIEHTMPOBATLCS B Y4EOHOI, MOHOrPagPYECKOl, CPABOYHOM 1 XYPHANbHOW NTepaType B
obnacTtu reTeporeHHoro katanums

HonxeH BnageTb:

- aHanNu30M 1 opraHusauuein paboTbl KaTanMTUYECKNX NPOLECCOB, Pa3paboTky 1 NPUMEHEHNS
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Mporpamma gmcumnnuHbl "COMOreHHbI 1 reTeporeHHbln katanns"; 04.04.01 "Xumus".

KaTanm3aTopoB Ha HOBbIX U AENCTBYIOWMX MPOMbILNEHHbIX 06 bekTax

LonxeH 0eMoOHCTPUPOBaTb CNOCOBHOCTb M FOTOBHOCTb:

3KCMeprMeHTaNnbHOro NCCnenoBaHmns on3nKo-XMMUYECKIX CBOMCTB PasnnyHbIX KaTannTuiyeckmx
cucTeM, MaTeMaTyeckoln o6paboTky pe3ynbTaTos U3MEPEHUI U COMOCTABNEHUS UX C
TEopeTUYECKMMUN 3HAYEHNAMY

2. Mecto aucumunnuHel (Moayns) B ctpyktype OMOIM BO

LaHHasa oncumnnmHa (mogynb) BkNtodeHa B pasgen "61.B.0M.8 ducumnamHbl (MOaynun)" OCHOBHOM NPOGIECCHMOHASBbHOA
obpasosatenbHol nporpammbl 04.04.01 "Xumus (Hedbtexmmus n katanus)" n oTHOCUTCS K 0693aTeNbHbIM AUCLUNINHAM.
OcBaunBaeTcs Ha 1 Kypce B 2 ceMecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUEeM KONMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSITENbHYIO
paboty oby4aromxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBNseT 3 3a4eTHbIX(ble) eanHuL(bl) Ha 108 yaca(os).

KoHTakTHasi paboTa - 40 yaca(os), B TOM 4ncne nekuun - 22 yaca(os), npaktuyeckume 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 18 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTosiTenbHas paboTta - 32 4aca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMNUHBIL: 3K3aMEH BO 2 CEMECTPE.

4. CopepXxaHue oUCUUNNUHbI (MOAYNSA), CTPYKTYPUMpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMunyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TeMatM4yecKuin naH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOLOYNIO)

Buabl 1 yachbl
KOHTaKTHOW paboThbl,
Paspenbl oMcuunnHbl / X TPYAOEMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTuueckuellaboparopHble
Jlekumm 3aHATUA pab6ortbl
1.|Tema 1. ®eHoMeHONOrMs Katanmaa 2 2 0 0 2
Tema 2. MNprHUMABLI KATANUTUYECKOTO
2. OENCTBUS KUCNOT U OCHOBAHWUIA 2 6 0 4 8
Tema 3. [OMOreHHbIl kKatanusa B
8. rasoBow 1 XWUokKon gpasax 2 2 0 4 4
4.|Tema 4. Katanna metannamu 2 4 0 4 4
5.|Tema 5. Katanns okcunoamm 2 4 0 4 6
6.[Tema 6. Katanus cynbcpungamu 2 2 0 2 4
Tema 7. le3akTmneaums
7. Karanmsatopos 2 2 0 0 4
Toro 22 0 18 32

4.2 CopepxaHue aucUUMNIUHLI (MOBYyNs)

Tema 1. PeHOMEHONOrNA Katanusa

®deHomeHonorus katanusa. OnpegeneHune katanuaa v katanusaropa. TepMoanHaMmM4yeckunin acnekT encTens
Katanuaatopos. Ponb katannsa B COBPEMEHHOW HEPTEXMMMNYECKOW NPOMBbILWAEHHOCTH.

Katanus ? nameHeHvne ckopocTu nnu Bo36yXaeHre XMMUYECKOoW peakLuuy npy BO3LEACTBIM BEIWECTB ? KaTtanm3aTopos,
KOTOpble y4aCTBYIOT B peakumm, HO He BXOOST B COCTaB KOHEYHbIX NPOOYKTOB peakumm.

KaTaJ’II/ISHTOpr ? BelwecTBa, ydacTsylowme B peakuunn, BCTynarowme B NpoMeXyTodHble B3aMMOAENCTBUS C peareHtamm,
HO BOCCTaHaBNMBatoWwme CBON COCTaB MO OKOHYaHUN KaTalMTNY4eCcKoro akra.

B npucyTCcTBMM KaTann3aTopoB BO3MOXHO YCKOPEHNE XMMUYECKMX peakLuii B MUAIMOHbI pas.
Cneumndorka kaTanusa Kak SBneHuns:

1) XMnyeckas HEM3MEHHOCTb KaTanmsaTopa BO BpeMs peakLumu;

2) XMMUYECKUIA XapakTep NpoMeXyTOYHOro B3aMMOLENCTBNS peareHToB C KatannsaTopom;

3) MHOroKpaTHOCTb XMMNYECKOro B3aMMOLENCTBNS peareHToB C Katanns3aTtopom
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Mporpamma gmcumnnuHbl "COMOreHHbI 1 reTeporeHHbln katanns"; 04.04.01 "Xumus".

KartanuaaTopbl ? CNOXHbIE CUCTEMbI, COCTOSILME N3 HECKONBbKMX KOMMOHEHTOB, HECYILUX COBCTBEHHYIO
PYHKLIMOHANBHYIO Harpysky.

1. AKTMBHbIE KOMMOHEHTHI

2. MpomoTupytowme nobaskm (MoandukaTopsbl)

3. Hocutenb

AKTMBHbIE KOMMOHEHTbI - MHAMBMOYalbHbIE BEIWECTBA akTUBHbIE B JAHHON peakunu.

MpomoTopbl - BelecTsa, fob6aBneHne KOTOPbIX (MPOLEHTHI, LOMW NPOLEHTA) K KaTanm3aTopy yBeNn4YmMBaeT ero
AKTVBHOCTb, CENEKTUBHOCTb, YCTONYMBOCTb.

Hocutenu ? BelecTBa, HeakTUBHbIE UM MANTIOAKTUBHbIE B KATanUTUYeCKOM peakunn, HaHeCceHne Ha KoTopble
Katanmaaropa 3Ha4nTeNnbHO NnoBblilWaeT ero akTMBHOCTb. np0CTeI7II.IJee nenctene ? yBenn4yeHme noBepxHOCTn
pa60Ta+omero Kartanmaartopa 1 npenoxpaHeHme ero ot cnekaHus.

Hocutenb BbINONHSET HECKONBKO COYHKLWIA:
- obecneymBaeT BbICOKYIO MCNEPCHOCTL Y PaBHOMEPHOCTb pacnpeneneHnsl akTMBHOrO KOMMOHEHTA MO NOBEPXHOCTH;

- UrpaeT 3HAYUTENbHYIO PO/b B OTBOLE OT METANIMYECKON YacTuMLbl TEMNA, BbIAENSEMOro B Pe3y/bTate XMMUYECKOM
peakuuu;

- MOXET N3MEHSTb KatanMTmiecknue CBOMCTBA METANIMYECKMX YacTuL, 3a CHET CU/IbHOMO XMMUYECKOro B3auMoaeicTBns
C HVM (TaK Ha3blBaeMbIli 3pGEKT CUNbHOMO B3aMMOEVCTBIS METAN-HOCUTENb);

- nopucTas CTpyKTypa HocuTenst obecrneyrBaeT TPaHCTNOPT MONEKYS PeareHToB K akTMBHOMY KOMMOHEHTY 1 OTBOL
NMPOOYKTOB PeaKLMW;

- reomMeTpuyeckas goopma Hocutens obecrnedvBaeT HeobxoanMble TMAPOAMHAMUYECKNE XapakTepUCTVKI Clos
KaTanuaaTopa ANt KOHKPETHOro peakTtopa.

KuHeTnueckasi ? cKopoCTb peakLumn onpenenseTcsi HeNoCPeACTBEHHO CKOPOCTbIO XUMUYECKMX NPeBpalleHnit Ha
MOBEPXHOCTU.

BHeLIJHeJJ,I/ICpprSI/IOHHaﬂ ? obecneunBaeTcs Korga peakuunio nMMUTUPYEeT NoABOL4 peareHToB OT rasa Unm Xmnokocth K
Hapy)KHOIZ NOBEPXHOCTU KaTtanna3aropa.

BHyTpnanddy3noHHas - CKOpOCTb peakumn (MMuTmpyeTca anddyaunert (nepeHocoM) peareHToB B Mopax 3epHa
KatanMsaropa v 3aBUCUT OT BHYTPEHHE NOBEPXHOCTU KaTanmaaTtopa, pa3MepoB TPaHCMOPTHbIX Nop, 06bema nop.

Tema 2. an/IHLanbI KaTtanmMTu4yeckoro OenucTBus KUCNOT U1 OCHOBaHUM

MpYHUMNBI KATaNMTUYECKOro AeNCTBMS KUCOT 1 OCHOBaHMA. KNCNOTHBIA, OCHOBHOM 1 06Wuii kKaTtanus.
MonekynsipHO-CUTOBOI KaTanus.

KuncnoTHo-0CHOBHOW KaTanus, B NeEpByto o4epeib KUCNOTHbIN, SBISIETCS BaXHbIM BUAOM KaTanuaa B NPOMbILWIEHHO
opraHuyeckoin xumumn. KNcnoTHbIR Katanvua nexmT B OCHOBE TaKMX BaXHEMWMX NpoLLeCcCcoB, Kak KaTanuTuieckuii
KPEKVHT, LieNiblo KOTOPOro SIBNSIeTCs NpeBpalleHne KpynHbIX yrneBoOopoaHbIX MONEKY/, COOEepPXallnXcs B HegpTu B
6onee Menkue; anknunmpoBaHue NpenenbHbIX yrneBoLOPOLOB HenpeaenbHbIMI, B XO4Ee KOTOPOro Nony4arTcs
pa3BeTBNeHHble yrNeBoaopoabl, 0b6naaarmlme BbiICOKMM OKTAHOBbLIM YCIIOM; aNKUivMpoBaHne apoMaTn4yeckmx
COeAVHEHUI, KOTOPOE NEeXUT B OCHOBE MOMyYeHUs cTpona, doeHona 1 aueToHa, MHOrMx cTabrnnmaaTopos;
apomaTn3auus npeaenbHbIX YyrneBoAopoAos 1 T.4. 3HAYMMOCTb 3TUX NPOLIECCOB CTO/Nb BEVKa, YTO MOXHO YTBEepXAaTb,
YTO VIMEHHO VX NPOMBbIlL/IEHHOE OCBOEHME 1 NOCTOSIHHOE VX COBEpLUEHCTBOBaHUe obecrneyrBaeT HopManbHoe
PYHKLIMOHMpPOBAaHWE pasBuTbIX CTpaH MMpa. OCHOBHOM KaTtanna UCMoNb3yeTcs B NpoLieccax nony4YeHns noaMMepoB Ha
OCHOBE OKWCeii 3TuNeHa 1 NponueHa, OKUCNeHns yrnesonopoA0B A0 MMapornepeknceil, KoHaeHcaummn KapboHMIbHbIX
rpynn ¢ akTMBHLIMU MeTUNEeHoBLIMK rpynnamu 1 T.4. Mo onpeneneHntio AppeHuyca B pamkax Teopum
3NEeKTPOIUTUYECKON MCCoLMaLmn KNCIOTaMn HasbiBaloT COeANHEHS, KOTOpble B BOLHOM PacTBOpe AMCCOLMMPYIOT C
06pa3oBaHMeM NPOTOHOB. A OCHOBaHUSMU Ha3blBalOT COEIMHEHUS], KOTopble NpU uccoumnaummn B Boae obpasyioT
aHWoHbl rmapokcuna. B cooTBeTcTBUM C onpeneneHmem BpeHcTena KucnoTamy SBASIOTCS COeOMHEHUS, CTpeMsImecs
0TAaTh NPOTOHbI, 8 OCHOBAHUSAMY - COeAVHEHNS, CTPEMSLMNECS NPUCOedMHITL NPOToH. OnpeneneHns bpeHcTena He
CBSA3bIBAOT NPMPOAY KMCNOT U OCHOBaHWM C SBNEHVEM 3NIeKTPONUTUYECKOR auccoumnaummn. KNcnoTHOCTb U OCHOBHOCTb
NPOSIBNSIIOTCS Kak peaynbTaT B3anModencteus. Bce coeanHeHns, KoTopblie Mo onpeaeneHunto AppeHyca sBnsoTcs
KncnoTamu, TakoBLIMK SBNISIOTCSA M MO onpeaeneHwio bpeHcTeaa. B npuHumne, aTo cneayet 13 camoro xapakrepa
3NEeKTPOIUTUYECKON JMccoumaummn KMCIoT B BoAe: Npy AUccoumaumm KUCnoT cBo6OaHbIX MPOTOHOB B BOJe He
obpasyeTcs, OH Bcerna npucoeavHeH K Monekyne Boabl. PakTmyeckn NpoLecc anekTponMTUYeckor amccoumaumm
KICNOT NpoTeKaeT B COOTBETCTBUM C ypaBHeHneM. B xone peakuun obpasyeTtcst MoH ruapokcoHns H30®. Monekyna
BOAbI NPU 3TOM BbICTyNaeT kak ocHoBaHwe BpeHctena. OnpeneneHne bpeHcTena cylwecTBEHHO paclumMpuno Knace
Kucnot. PacwmpsieTcs n Kpyr ocHoBaHuiA. K HUM OTHOCSITCS pa3nnyHble aHWOHbI; COeANHEHNS, CoAepXalime aToMbl C
HenoAeNeHHbIMU Napammn aNeKTPOHOB, HanpuUMep, Pas3nnYHble aMUHbI, CyNbdUabl, POCHUHLL. Jlblonc NpeanoXmn
OTHOCUTb K KMCNOTaM COeVHEHMs], CNMOCODHbIe MPUHSATL Napy aNeKTPOHOB Ans 06pa3oBaHns KOBaNEHTHO CBA3W, a K
OCHOBaHVsIM ? coeaUHEHNS, CnocobHble NpeAocTaBuTL 3Ty Napy anekTpoHoB. OcHoBaHus BpeHcTena octatoTcs
OCHOBaHVsIMK 1 B pamkax Teopun Jlbtouca. Kucnotol BpeHcTena He SBNSIOTCS KACNOTaMK NPY UCMONb30BaHUM
npencTtasneHuii Jlblonca: CBOMCTBaMM KACNOTbI C NO3UUMii Teopun Jlblonca obnagaet npoToH.
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Mporpamma gmcumnnuHbl "COMOreHHbI 1 reTeporeHHbln katanns"; 04.04.01 "Xumus".

Tema 3. TOMOreHHbIN KaTtannua B ra3oBon U XnUaKon casax

"OMOreHHbI kKaTanua B ra3oBoli dpase. [OMOreHHbI katanma B Xuakoi gase. OcobeHHOCTU NpoTeKaHns peakuuii B
pacTBopax.

1. OkncneHve aTuneHa B auetanbierng ? Bakep-npouecc

AueTtanbnernn ? npMMEHSIOT B NPON3BOACTBE aLETATOB LIENIOI03bI, YKCYCHOM U NEPOKCUYKCYCHOW KNCNOT, YKCYCHOMO
aHrngpuia, aTunauerarta, Kak BOCCTaHOBMTENb B Mpon3BoacTBe 3epkan.B 1959 r. BnepBble onMcaH KOMMepYeCcKuin
BaKep-NpoLecc 04HOCTaaMNHOrO OKUCNEHMS aTuneHa B auetanbaerni. [llocnenosaTenbHOCTb BaKep-peakumii BKYaeT
OKMUCneHve aTuneHa oo auetanbaernia B BOOHOM pacTBOpe, CONPOBOXAaEMOE BOCCTAHOBNEHNEM PACTBOPEHHOTO
PdCI2 oo metannmyeckoro Pd0. EOMHCTBEHHBIM METANIOM, aKTUBHBIM B Bakep-peakunn, SBNSeTcs nannagui, B
NPUCYTCTBUMN KOTOPOrO MHOMME onedoviHbl BCTYMatoT B peakuuto ¢ 06pasoBaHneM Kak KeTOHOB, Tak W anbaernaos. B
NPOMBIWNEHHOM Bakep-NpoLecce 3TUNEH U KUCNOPOL, No4aloTCS B peakTop, KOTOPbI COAePXMT pasbaBneHHbI BOLHbIN
pacTBop, cogepxauuini nommmo pyrux noHsl H30+, PACI42-, Cu2+, Cl-. PeareHTbl mornowarTcs Xuakon gpason, B
KOTOPOW NpOTEKAKT peakunm OKUCNEHNS 3TUNEHA, BOCCTAHOBIEHUS Nannaaus, okucneHms xnopuga megu. MexaHnam
peakuun. TexHonorus npowecca.

2.CrHTEe3 BUHMNaueTara u3 atuneHa

BuHnnauetar - ncnonbadyetcs B 6onblimnx Macwrabax nns NonyYyeHns NonMBMHUNALETATA U NPOLYKTa ero peakuum ¢
BOLOI 1 METAHONOM ? MONUBMHUNOBOrO cnupTta. O6pa3oBaHne BUHUNALETaTa U3 3TUNEHA U YKCYCHOW KMCNOTbI BNEPBLIE
onucaHo akanemukom MouceesbiM V.. MexaHn3m peakummn. Peakuns npotekaeT nyteM 06pa3oBaHns 0negouHOM
p-KOMMNEeKca, BKNIOYEHNS HyKneodomna B KOMMNAEKC (HykneodunbHas ataka aueTtaT-uoHa Ha KOMMIeke ¢ 06pa3oBaHmeM
npoaykta ctaguu (1), neperpynnmpoBKX p-KOMMEKCA B S-KOMMNEKC (UNC-BHELPEHUE) (2) 1 pa3noxXeHne Kommniekca ¢
obpa3oBaHMeM NPoOayKTOB. TexHonorms npouecca.

3. MetaTesunc onedurHoB

B 1964 roagy 6bina onucaHa yamBuTenbHas Katanntnyeckas peakumm obmMeHa ankunmaeHoBbIMY rpynnamMm Mexay
onedprHamun ? peakuus metaresmca (MM 4McnponopLnoHNpoOBaHS onecnHoB). B xone peakumyn npoMcxoauTt paspbis
[BYX [BOMHbIX CBS3€e 1 0bpa3oBaHme 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 katanusartopax ? MoO3/AI203, Re207/AI203, WO3/AI203. MeTaTtesnc
npoTekKaeT C Pa3pbiBOM OBYX LBONHbIX CBA3EN.

Mpumepsbl npoueccos Metatesnca. SHOP-npouecc compmbl Shell ? CHTE3 BbICILNX IMHENHbBIX a-0NedUHOB U3 3TUNEHA.
Mpouecc nony4eHns yuctoro nponuneHa dpupmol Arco. ?TpuonedunH? npouecc doupmbl Phillips Petr. (atunen,
nponuneH, 6yTuneHbl). Peakunm MeTateanca aLeTUneHoBbIX yrnesonoponos. pyrvue npoLecchi.

Tema 4. Katanns metannamm

Kartanns metannamm. OCHOBHbIE peakuunn, kKatann3npyemble Mmetannamn. npOMbILIJJ'IeHHbIe npoueccol, nposoanMble HaA
MeTannnyeckux katanmdartopax. MaccuBHbIE U HAHECEHHbIE METANNNYECKUE Katanmsartopbl. CprKTypa MeTannos.

KATAITIN3 METANTTTAMA

MeTtannunyeckme Katanm3atopbl ? cucTeMbl, MMetoLMe B CBOEM COCTaBe OAMH UM HECKO/IbKO MeTannos. MeTtannuyeckme
Katanm3aTtopbl WKMPOKO UCMONIb3YIOTCA B peakuusx, npotekarwuwmx ¢ y4actmem soooponda n kmcnopona. rlpI/IMepr
NPOMbILWNEHHbIX MPOLIECCOB Ha METAINIMYECKNX KaTanmnaartopax. rlpI/IMepr HedpTeXMMYECKMX NPOLEeCCOoB Ha
MeTannMyecknx katanmaartopax. CDaKTOpr, onpependwoume aktTMBHOCTb Katanmaaropa. XMMYeckuii coctaB akTUBHOIO
KOMIMOHEHTa. XapaKTep B3aMMOOENCTBUS pearnpyowmx Monekyn ¢ NnoBepxHOCTbio MeTanna. CprKTypa aKTUBHbIX
LLeHTPOB HA NOBEPXHOCTU MeTanna. npl/ll-II/IHbI pa3n|/|q|/||7| KaTanmTu4eckmx CBOMCTB MeTannos. BnuaHue tuna ynakoBku
aToOMOB MeTannos B KpVICT&J'IJ'II/IHGCKOVI pelweTke Ha Katanntnyieckmne CcBOMCTBA METaNNOB. TUMNNYHbIE Kpuctannndieckme
CTPYKTYpPbl METANNOB. rlpI/IMepr CTPOEHNA pa3nyHbIX NNockocTei. 3aBUCMMOCTb aKTUBHOCTU OT TMNna rpaHe|7| metanna.
Mogenb NOBEPXHOCTN MeTana B pealibHbIX KaTtann3artopax. B xonoe katanntnyeckom peakumn CTPYKTypHble oedoekThbl
MOryT HenpepbiBHO BO3HMKATb 1N nCYe3aTh. B pe3ynbTtare Habnonaetcs yCcpenHeHHasd CTPYKTypa NOBEPXHOCTU W,
COOTBETCTBEHHO, yCpeOdHEeHHasa akTUBHOCTb MeTanna.
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Haxopsiwmecs Ha NOBEPXHOCTM aTOMbl MeTana BalEHTHO HEHACHIWEHHBI U CNOCOOHBI 06Pa30BLIBATL XMMUYECKNE CBS3M
C Monekynamu peareHToB. O4eBMOHO, YTO XapakTep B3anMOLENCTBUS pearvpyowwmx MONeKyn ¢ NOBEPXHOCTHLIMU
aToMaMmu MeTanna 3aBuUCKT OT TOro, rae PacnofioXeHbl 3TV aTOMbl: Ha NIOCKOM y4acTKe onpeneneHHon rpaHu, Ha
CTYMEHSX, N3N10Max, BakaHCUsX 1 apyrux aedpektax. CTpykTypbl YacTuL, XeMOCOPOMPOBaHHbIX HA MOBEPXHOCTM MeTanna
Ha MOHOAAEPHbIXM Ha NONNSOEPHbIX LeHTpax. Katanutuyecknii LmMkn rugpuposaHns atuneHa Ha metannax. MexaHusm
n3omepusaumm oneprMHoOB Ha MeTannax. Katanutnyeckuii umkn ruaponexnopuposaHus xnopbeHsona. JucnepcHocTb
metannos. [Mpasuno Bopeckosa IM.K. OTnnyne menkumx 4yactuy ot Mmakpokpuctannos. Knaccudpmkauus bynapa. BnusHue
pasmepa HacTuL, Ha yaoenbHYIo KaTannmTuyeckyo akTMBHOCTb. BuuMeTannuyeckme katanusaTtopsbl. [eoMeTpruyeckuin n
3NEeKTPOHHbIN dpakTop. MynbTUNneTHasa Teopus katanusa. [[eomeTpnyeckoe COOTBETCTBME CTPYKTYPbI peareHTa u
noeepxHocTu. Baanmopencteue metanna ¢ Hocutenem. Mopdponorusa yactuy metanna Ha Hocutene. CunbHoe
B3auMoencTeme metann ? Hocutens. BudpyHkumoHanbHble kaTanuaaTopbl. BudyHKUMOHaNbHbIE KaTanua3aTopbl 3T0
Kartannsartopsbl, cogepxalume akTUBHbIE KOMMOHEHTBI, KOTOPbIE BbINMOMHSAIOT ABE pasfinyHble oyHKUUN. [puMepom Takmx
KatanMsatopoB MOXeET BbiTb kaTanuaaTtop pucgopmuHra Pt/AI203, BbINOAHAKWMA 0HOBPEMEHHO ABe (pyHKUMU. OnHa
OYHKLMS CBA3AHA C peakumaMm ruapupoBaHus-nernapupoBaHns eé BoiNnonHseT nnaTtuHa, gpyras ¢
KWCNOTHO-OCHOBHbLIMW NPEBPALLEHNAMMN ? €€ BbIMOMHSAIOT KUCNOTHbIE LIEHTPbl MOBEPXHOCTW HOCUTENS.

Tema 5. Katanus okcupamu

Katanns okcupamum. OkcuoHble Katanm3artopbl. OcCHOBHblE npouecchbl, NnpoTekarwmne Ha OKCUAHbIX KaTann3artopax.
MaccuBHbIe N HAHECEHHbIE OKCUOHbIE Katannsartopbl. AKTUBHbIA OKCK A antoMUHUS.

KaTtanns okcugamu. Lleonnutbl

MepBuyHbIe aneMeHTbl CTPYKTYpbl LeonutoB SiO4- n AlO4 ? Tetpaspbl. [Npun nx couneHeHnn o0bpasytoTCst BTOPUYHbIE
3M1eMEeHTbI KPUCTaNNIMYECKOn peleTku: 4-, 5-, 6-, 8-, 10-, 12 - YneHHble KonbLa, KoTopble 06pa3ytoT 06 bEMHbIE
CTPYKTYpbI - FekcaroHanbHble NMPU3Mbl, KyBOOKTasapbl, COEANHSIOWMNECS B SNIEMEHTAPHBIE SHENKM.
MonekynsipHO-CUTOBO 3CDEKT - CMOCOBHOCTh LLEONMTOB M3bupaTenbHO afacopbuposaTb U MONEKYbI, pasMepbl
KOTOPbIX COM3MEPVMbI C pa3Mepamu nop 1 kaHanos. MNytem nogbopa LEONNTOB FOTOBSAT KaTanma3aTopbl 4Jist
MpPeBpPAaLLEHMS CTPOro ONPELENEHHbIX BEWECTB B CMECSAX PA3NNYHbIX COeANHEHN. CnocoBHOCTb K 06paTMOMy MOHHOMY
06meHy. CBOMCTBO 06YCNOBNEHO OCOBEHHOCTSIMU CTPOEHNS KPUCTANNMYECKOr0 KapKkaca, B KOTOPOM KaTWOHbI,
KOMMEHCHpYoLWme oTpULLaTENbHbI 3apsif, PeweTku, cnocobHbl 0BMeHNBATLCS Ha Apyrne KatuoHbl. Hanuyne Ha
MOBEPXHOCTY LIEONINTOB aKTUBHbIX MPOTOHHBIX U anpOTOHHBIX LEEHTPOB, 0BYCNOBAMBAKOWMIX KUCNOTHO-OCHOBHbIE
cBoricTBa. Cxema 06pa3oBaHns anpoTOHHbIX LLEHTPOB NpY OErMAPOKCUIMPOBAHNM NOBEPXHOCTM Lieonuta. BuHapHble
okcuapl. [eTepononMkmMcnoThl - COeANHEHNS MPOTOHA C KOMMNIEKCHbIM @HUOHOM HEOPraHNYeCKUX NoNMoKCoMeTannaros
? MonnbLeHOBbIX, BONbAPPAMOBLIX, PEXE BaHALMEBLIX U Ap. [€TepOnonMaHnoHbl Cogepxar MOCTUKoBble ¢Bs3n M?O7?7M,
KoTopble 0bpasytoT okTasnpbl MO6, coefmHeHHbIe Mex ay coboii BepwmHamm, pebpamu unu (pexe) rpaHsamm (M ? atom
meTanna). B retepononncTpykTypax KUCNOTHO-OCHOBHbIE, OKUCNTENIbHO-BOCCTAHOBUTENbHbIE U KaTanuTnieckne
CBOMCTBA MOTYT U3MEHATLCS B WMPOKMX Npefenax. KncnoTHo-katanutmyeckue XunakogasHble NpoLecchl, OCHOBaHHbIE
Ha MK-kaTanusaropax, 6binm oCyLWeCTBNEHbI B MPOMBbIWNEHHOM MacwTabe. DT0 rugpaTaumns nponuneHa, n3obytuneHa,
6yTeHOoB, NonuMepu3aLmMs TeTparnapogypaHa.

eTeporeHHble cBePXKUCOTbl. CBEPXKNCNOTHOCTb 0BYCNOBMIEHA NCKIIOYUTENBHON CNaboCcTbio B3aMMOLENCTBIS C
NMPOTOHOM COOTBETCTBYIOWMX aHNOHOB (HSO4-, SbF6- 1 ap.). Mpu4ynHoi 6onee BbICOKON NPOTOHHON aKTUBHOCTH
CBEPXKUCNOT SIBNSIETCS MEHbLUAS 3KPaHHNPOBAHHOCTb COMbBaTUPOBAHHOMO NpoToHa. ??Kak npaBunno, CBEpPXKUCNOThI
naxe npu 06bIYHbIX YCNOBUSIX NPOSBNSIOT KATANUTMYECKYIO aKTUBHOCTb B MPOLIECcax C y4acTneM HacblWeHHbIX
yrneBo0pPOA0B: M30MEPU3ALIS, KPEKWHT, anknanpoBaHue, rafioreHMpoBaHne, HUTPoBaHue, NonMmepuaaumns,
oKkucneHve.

CBepxoCcHOBaHW. - BelwecTsa C pyHKumen ocHoBHoCTM H0>26.

rlpOLl,eCCbI, nportekawuwme no KNCNO0THOMY MexXaHWU3MYy Ha TBepdblX Katann3artopax. ,D,ervl,upaTauM;l CnnpTOB.
I'IpeBpameHme MeTaHoNa B yrneso40opobl. OJ'II/IFOMepI/I3aLlI/IFI 1 apomaTtusaums HU3WmMx oneqonHoB.

Tema 6. Katanua cynocounamm

Kartanus cynspnnamu. BaxHeiiwme cynbcouaHble KatanusaTopbl 1 NpoLecchl, npotekarowme Ha Hux. CoOBpeMeHHble
NpencTaBNeHUs O CTPYKTYPe akTUBHOMO KOMMOHEHTA 1 aKTUBHbIX LLEHTPOB CyNb(UOHbIX KaTann3aTopos.

KaTtanua cynbchuoamm
Karannsatopbl npoueccos ruapoobeccepmBaHns TONIMB

Mpouecc runpoobecceprBaHUs TONAUB NPOBOAST HA cynbcpuanposaHHbix Co(Ni)-Mo(W)- Al203 kaTtanusartopax.
CreneHb obecceprBaHns, akTBHOCTb, CENEKTUBHOCTb 3aBUCST OT CBOMCTB KaTanusatopa, yCnoBuii peakuum, npvpoab
1 KOHLEHTPaLMKN cepocoepXalmnx KOMNOHEHTOB. P peakunoHHOM cnocoBHOCTV CEPOOPraHNYECKNX KOMIOHEHTOB.
Co-Mo-kaTanusartopbl, NpuMeHeHe B obecceprBaHum Tonnue nytem rugporeHonusa. Ni-Mo- katanmsaTopb,
NpUMeHeHWe ons obecceprBaHns HePTENPOOYKTOB, TPEOYIOWMX NPOLONXMNTENBHOMO rnapupoBaHus. Cnocod
Mony4YeHns Katannsaropa NPonMTKON HOCUTENS pacTBopaMu conein. Hocutenu katanmsaTopos runpoobeccpepuBaHus.
Oxkewnpg antoMmHns. CMelwaHHble OKCUabI C MOBbIWEHHOW KUCNOTHOCTBIO Y OCHOBHOCTbIO. MNpupoa akTUBHbIX LEHTPOB
katanusatopos ruapoobeccepusanns. Co-Mo-S-cTpykTypbl MEPBOro 1 BTOPOro TMNoB. BnnsHue MoS27?-knactepos Ha
aKkTMBHOCTb KatanusaTtopos. Mopdonormsa n mogenn MoS27?7-knactepos.

CoBpeMeHHble katanuaaTtopbl ruapoobeccepmeanns. STARS, NEBULA, CENTINEL. OTte4ecTBeHHble kaTanMaaTopsbl.

1. OkncneHve atuneHa B auetanbgerng ? Bakep-npouecc
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AueTtanboernn ? NnpMMeEHSIOT B NPON3BOACTBE aLETATOB LIENIOI03bI, YKCYCHOM U NEPOKCUYKCYCHOW KNCNOT, YKCYCHOrO
aHrngpuaa, aTunauetara, kak BOCCTaHOBMTENb B NPOU3BOACTBE 3epkan.B 1959 r. Bnepsble onncaH KoMMep4ecKuin
Bakep-npoLuecc 04HOCTaANNHOrO OKUCNEHNS 3TUNEHa B auetanbaerng. llocnenosaTenbHOCTb Bakep-peakLumi BKayYaeT
OKWCNEeHMe 3TuNeHa no auertanbaernaa B BOOHOM PacTBope, CONPOBOXAaeMOE BOCCTaHOBNEHNEM PACTBOPEHHOIO
PdCI2 oo metannmueckoro Pd0. EOMHCTBEHHBIM METANIOM, aKTUBHBIM B Bakep-peakunn, SBNseTcs nannagui, B
NPUCYTCTBUMN KOTOPOro MHOMMe onedovHbl BCTYNatoT B peakuuto ¢ 06pasoBaHMeM Kak KeTOHOB, Tak W anbaernaos. B
NPOMBIWNEHHOM Bakep-nNpoLecce 3TUNEH U KNCNOPOL NoaatoTCS B peakTop, KOTOPbI COAepXMT pasbaBneHHbI BO4HbIN
pacTBop, cogepxauuini nommmo apyrux noHsl H30+, PACI42-, Cu2+, Cl-. PeareHTbl mornowarTcs Xuakon gasoi, B
KOTOPOW NpOTEKAIOT peakLumm OKUCNEHUS aTUNeHa, BOCCTAHOBIEHWS Nannaams, okucneHuns xnopuaa megun. MexaHnam
peakumun. TexHonorus npowecca.

2.CvHTe3 BUHMNaueTara ua atuneHa

BuHunaueTtart - ucnonbayetcs B 6onblumx MacwTtabax ons nony4eHus nonvBMHUNaLeTaTa u npoaykTta ero peakumm ¢
BOOOW M MeTaHonoM ? nonmeMHMNOBOro cnupTta. Obpa3oBaHne BUHMNALETaTa U3 3TUNEeHa U YKCYCHOI KMCNOTbl BepBble
onncaHo akagemukom MownceesbiM V.. MexaHnam peakuun. Peakuusi npotekaeT nyteM obpasoBaHns onegouHom
p-KOMMnekca, BKO4YEeHNs Hykneoduna B KOMNNEKC (HyKneounbHas ataka aueTtat-uoHa Ha KoMnnekc ¢ obpasoBaHneEM
npoaykTta ctagun (1), neperpynnnpoBkn p-KOMMEKCa B S-KOMMEKC (UNC-BHeAPEHME) (2) 1 pa3noXeHne Komniekca ¢
obpasoBaHMeEM NPoayKTOB. TEXHONOrMNS npouecca.

3. MetaTesunc onecmHoB

B 1964 rogy 6bina onucaHa yauBuTenbHas katanutnyeckas peakumm obMeHa ankunuaeHoBbIMK rpynnamm Mexay
onedprHammn ? peakuusi Metatesnca (UM OMcrnponopLUMOHNPOBaHNS ONednHOB). B xone peakuuy NpoMcxoauT pasphbis
[BYX OBOWMHbIX CBS3e 1 06pa3oBaHmMe OBYX HOBbIX ABOWHbIX CBA3El U B pedynbtate ? 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 katanuaartopax ? MoO3/AI203, Re207/AI203, WO3/AI203. MeTaTtesnc
NnpoTeKaeT C pa3pbiBOM [ABYX OBONHbLIX CBS3EiA.

Mpumepsbl npoueccos Metatesnca. SHOP-npouecc dompmbl Shell ? cHTE3 BICILNX NIMHERHbBIX a-0NenHOB U3 3TUNEHA.
Mpouecc nony4eHns Yuctoro nponuneHa dpupmol Arco. ?TpuonedunH? npouecc doupmbl Phillips Petr. (atunen,
nponuneH, 6yTuneHbl). Peakunn meTatesnca aueTUneHoBbIX yrnesonoponos. pyrvue npoLeccsi.

Tema 7. [le3aKkTuBauums Katann3aTtoposB
BpeMﬂ KN3HN KaTanmn3aTopos. OTpaBneHme Kartanm3aTtopos. 3ayrnepo>K|/|BaH|/|e KaTtanm3aTopos.
Les3aktmBaums Karanm3atopos

LesakTBauns onpenenseTcs BpeMeHeM, B TeYeHne KOTOPOro akTUBHOCTb KaTanuaaropa CHUXaeTcs [0 CTO/b HU3KOro
YPOBHS, 4TO TpebyeTcsl ero 3ameHa Unu pereHepauus. ?Bpems XusHn? katannsaTtopa 3aBucuT OT Tuna npoBoaNMOro
npowecca v ycnosuii peakumu. [lesakTneaums ? siBNeHne KOMMIeKCHoe, MOXeT NpoTeKkaTb Ha PasfnyHbIX
NOBEPXHOCTHbIX YPOBHSAX Katanusartopa: HAaHOMETPOB (M3MEHEHMS NPOUCXO0AAT C KnacTepammn UM MUKponopamm);
MUKPOMETPOB (M3MEHEHNS NPOUCXOAT C YacTULLAMM UM MAKPONopaMm); MUKPO-MUNIIMMETPOB (M3MEHEHWS NPOUCXoaaT
C rpaHynamu Katanusaropa); MeTpoB (M3MEHEHMsl NPOUCX0OST C PeakTopPOoM).

OTpaeneHue katanusatopos obycnaenmeaeTcs 06pa3oM CUNbHOW XeMOCOPOLMEN HA aKTUBHBIX LLEHTPAX ManbIX
KONMYECTB BELECTB, HA3bIBAEMbIX KATANNTUYECKUMN S0aMK, K KOTOPbIM OTHOCAT CNefoBble KONMYECTBA NPUMECEN,
nocTynarmwmx ¢ cbipbesbiM NotokoM (CO, H2S), B psae cnyyaes NCXOAHbIE peareHTbl, NPOayKTbl peakumm unm
uHTepMeanaTbl. ALCOPOMPOBaHHbBIE KATANUTUYECKNE SObl MOTYT BNUSTL, KaK HA SNEKTPOHHYIO, Tak 1 Ha
reoMeTpnYeckyto CTPYKTYpy MOBEPXHOCTM KaTanuaartopa. [pouecc oTpaBneHns MeTanIMyeckmx Katanm3aTopos.
Mpouecc oTpaBneHns HeMeTanINYeCckmx katann3aTopos. [le3akTmBaums KatannsaTopoB 3arpsa3HaoWLMMN areHTamm
06ycnaBnmBaeTCs 9KPaHMPOBAHNEM aKTUBHbIX LIEHTPOB v BNIOKMPOBKOM MX MOPWUCTON CUCTEMBI NyTEM 3aKyMOpPKU Nnop
OTNIOXEHMAMN OPraHNYECKOro MM HEOPraHM4eckoro xapakrepa. CnekaHme - NPOLECC YMEHbLIEHNS BENNYMHbBI aKTUBHOM
MOBEPXHOCTY KaTanuaaTopa, KOTOpbIii MOXET ObiTb 0OYCNOBNEH YBENUYEHNEM PAa3MEPOB KPUCTANNIMTOB aKTUBHOM (pasbl
HaHeCceHHOro Metanna, NoTepen Nnowanm NOBEPXHOCTN HOCUTENEM BCEACTBME ?arperaunm? ero KpUCTanioB nnm
?cnnaHus? nop Npv NCNoNb30BaHNM MaTEPMANoB C BLICOKOPA3BMTOM BHYTPEHHEN MOBEPXHOCTLI0. 3aKOKCOBbLIBaAHNE
NMOBEPXHOCTW ? 0fHA U3 NPUYMH CHUXEHNS aKTUBHOCTM CU CENEKTUBHOCTY reTEPOreHHbIM Katann3aTopom B npoLecce
akcnnyaraumn. Tunbl yrnepoancTbix KOKCOBbIX OTNOXEHWA. Brabl ne3akTvBaumMm katanm3aTtopoB Npy 3aKOKCOBbLIBAHNM.
MexaHunambl KaTanuTnyeckoro obpasoBaHus kokca. KOHCEKYTUBHbI MEXaHN3M 3aKOKCOBbIBaHMS. [peBpalleHme
YrneBoLOPOLOB MOL OEACTBMEM BLICOKUX TEMMEPATYP BCEraa CONPOBOXAAETCS CONPSXEHHBIMW, CBSA3aHHBIMU MeXAY
coboli npoueccamu: obpas3oBaHNeEM nerkmx, oboralweHHbIX BOLOPOLOM YrieBoOLOPOL0B;KOHLEHCALMEN
(nonumepr3aLmnenn) 1 ynnoTHEHUEM ApPyroi YacTu yrnesonoponos. MexaHuam kapbuaHoro uvkna. ObpasosaHve
yrnepona Ha psine MetanioB NPOUCX04WT Yepe3 06pas3oBaHNE ¥ NMOCNEDYOWMIA pacnan Kapbuoos UM NOBEPXHOCTHbIX
NMPOMEXYTOYHbIX KapbuaononobHbix coeauHeHni. MexaHnam peanmayeTcs Ha MeTannax uavM BOCCTaHaBNUBAOLWMXCS
oKcMaax MeTanno., crnocobHbix 06pas3oBbiBaTh Kapbu bl B BUAE OTAENBHON (dasbl UM NOBEPXHOCTHbLIX MPOMEXYTOUHbIX
coegunHennin: Fe, Co, Ni, Cr n gp.
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5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa 00y4atolmMXcs BbINONHASTCS Mo 3a0aHWI0 1 NPY METOAMNYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CamocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHWE OTAENbHbIX TEM (pasnenos) AUCLUUMNANHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHol paboThl obydatowmecs YiTarT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4yHyIo 1 CMPAaBOYHYIO NMNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUUMIMHE.

OpraHunsauusi caMocTosTenbHO paboTbl 0ByHaroIWMXCs PErnaMeHTUPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U SN1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsiook opraHn3aumm n ocylecTBAeHNS 06pa3oBaTeNbHON NesTeNbHOCTM No 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumanmTera, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHuctepctsa obpasosaHus u Hayku Poccuiickoin Pepepaunm o1 5 anpens 2017 roga Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtensHoro yupexaeHns "KasaHckuin (MpuBonxckuii)
denepanbHblil yHMBepcutet”

MpaBmna BHyTPEHHEro pacnopsaka goefepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeXx AeHNs
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblii yHUBEpCUTET"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonxXckoro) dhenepanbHOro yH1ueepcuTeTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

®DOHL OLIEHOYHbBIX CPEACTB MO AUCUMNANHE (MOAYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHWS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOYHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B dpoHIe OLeHOYHbIX CPeACTB COAEPXUTCS creayiolas UHpopMauums:

- COOTBETCTBME KOMNETEHLUIA MNaHUPYEMBIM pe3dynbTatam 06y4eHus No JUCLUMNAMHE (MOLYNIo);

- KpUTEPWM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AMCUUNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHNBAHNS LS KaXA0ro OLEeHOYHOro CpencTBa;
- KPUTEPVMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPencTBa;

- coaepXxaHume oueHO4YHbIX CpencTBs, BKOYas TpeéoBaHI/IFI, npegbsasnsaemMble K OEenCcTBuAM o6yqa|ou4v|xc9|,
OEMOHCTPUpPyeMbIM pe3ynbTataM, 3adaHns pas3/indHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUS AUCLUN/INHBI (MOAYNS)

OcBoeHue gucumnanHbl (Moayns) npeanonaraeT M3yYeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepatypbl.
NuTtepatypa MoxeT ObiTb AOCTYMHa 0by4aloWmnMcs B 0AHOM U3 ABYX BapuaHToB (NGO B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES IANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3ak/o4eHHbIX KDY noroBopos ¢
npasoobnanarensmu;

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

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO 13 NtoOOI TOYKM NpY BBELEHMM 0OYYaOLWMMCS CBOEMO NIOrMHA 1 Napons
OT JIMYHOTrO KabuHeTa B cUCTEME "ONEKTPOHHBIA YHUBepcUTeT". Mpn MCNONb30BaHMK NEYaTHBIX M30AaHUA BBNNOTEYHDbI
oOHA, OOMXKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTta He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no dProC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepartypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWNS AMCUMNAMHBLI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnmHbl. OH NOANEXMNT OBHOBAEHMIO NMPU N3MEHEHNM YCNOBUIA
noroeopoB KDY ¢ npaBoobnagatensiMm anekTpPoHHbIX U34aHWIA U NMPU N3MEHEHUW KOMNIEKTOBaHNS ooHA0B Hay4Hoi
6unbnuotekn Ky,

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)
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KaTtanua B npoMbllwneHHOCTH, Nepuoanydecknii XypHan - http://elibrary.ru/contents.asp?issueid=1140752
KnHeTnka n katanuns, nepmoaunyecknii XypHan - http://elibrary.ru/contents.asp?issueid=712147
HeopraHnyeckue matepuansl, nepuoamn4ecknii xypHan - http://elibrary.ru/issues.asp?id=7918
Hedprexmmunsa, neproaunyeckuin xypHan - http://elibrary.ru/issues.asp?id=7920

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

9. MeTtopnyeckue ykasaHus ans o6yyaroLLMxcsi N0 OCBOEHUKD AUCLMITIIMHBI (MOAYNSA)
Mpw M3y4eHnn 1 NpopaboTke TEOPETUYECKOro MaTtepmana HeobxoaMmo:

- MOBTOPWTb 3aKOHCMEKTUPOBAHHbIA Ha NEKLMOHHOM 3aHATUM MaTepuan 1 SONONHUTb €ro C y4ETOM PEKOMEHLOBAHHOM MO
LaHHOW TeMe nuTepatypsbl;

- Npn CaMOCTOATENNbHOM N3y4YeHUn TeopequeCKon TeMbl cOoenaTtb KOHCNEKT, UCNOoJib3ys peKoOMeHO0BaHHbIE
nmtepatypHble NCTOYHUKN.

- OTBETUTb Ha KOHTPOJIbHbIE BOMPOCHI.

MpakTuyeckne 3aHATAS NPOBOLSATCS C LieNbio YyrnybneHns n 3akpenneHust 3HaHWui, NosyYeHHbIX Ha NeKunsax v B
npoLecce caMocTosTenbHo paboTbl HaL HOPMaTUBHLIMU LOKYMEeHTaMu, y4ebHoM 1 Hay4Hoi nutepatypoii. Mpu
NMoAroTOBKE K NMpakTU4YecKoMy 3aHsATI0 HeobXxoauMo:

- N3Y4NTb, MOBTOPUTb TEOPETUYECKNIA MaTepman no 3aaaHHon Teme;
- N3y4nTb MaTepuanbl NpakTukKyma rno 3agaHHol Teme, yaenss ocoboe BHUMaHWe pacyeTHbIM dhopMynam;
- NPV BbIMOMHEHUN OOMAWHUX PACYETHbIX 3a0aHWUiA, U3y4uTb, MOBTOPUTL TUMOBLIE 3a4aHUS, BEIMONHSEMbIE B ayANTOPUN.

Pa6oTa ¢ yuebHoiIn 1 Hay4HOI NUTepaTypoii ABNSIETCS FaBHOM (HOPMOV CaMOCTOSITeNbHOM paboThl M Heobxoamnma npw
NMoAroTOBKE K YCTHOMY OMPOCY HA CEMUHAPCKUX 3aHSATUSIX, K KOHTPONbHBIM paboTaM, TecTupoBaHuto, 3a4ety. OHa
BK/Il0O4aeT nNpopaboTky NEKLUMOHHOIO MaTepuana - U3ydeHne pekoMeHL0BaHHbIX MICTOYHMUKOB M UTepaTypbl Mo TeMaTvke
nekumii. KOHCREKT nekuumn JonxeH cogepxatb pedpepaTtnsHyo 3anMcb OCHOBHbIX BOMPOCOB NEKLUMN, NPeaioXeHHbIX
npenogasaTenem cxem (Mpy nx 4eMOHCTPaLMn), OCHOBHBIX UCTOYHMKOB W IMTEpPaTypbl N0 TEMaM, BbiIBOObI MO KaX40MY
BOMPOCY.

10. MepeyeHb MHPOPMALMOHHBIX TEXHONOIMIA, UCMOJIb3YEeMbIX MPU OCYLLLEeCTBIeHUM 06pa3oBaTeNibHOro
npouecca no gucuunauHe (MORyn0), BK/OYasi nepedeHb NPorpaMmMHOro obecneyeHnst 1 UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb NHPOPMALIMOHHBIX TEXHOMOI WA, MCMONb3YEMbIX NMPU OCYLLECTBNEHNN 06pa3oBaTeLHOro NpoLecca no
LMCLMMNAMHE (MOOYNIO), BKNOYAs NepeYeHb NPOrpamMMHOro obecneyeHns 1 MHGPOPMALMOHHbBIX CIPABOYHBIX CUCTEM,
npencTasneH B MpunoxeHun 3 k paboyeit nporpamme AUCUUNAUHBI (MOLYNS).

11. OnucaHue matepuanbHO-TeEXHUYecKon 6a3bl, HEO6XOAUMOW ANs OCYLLECTB/IEHUS 06pa3oBaTeNbHOro
npouecca no gaucuunnuHe (Moayno)

MarepuranbHo-TexHU4eckoe obecneveHme obpasoBaTenbHOro Npouecca no anucumMnanHe (Moaynio) BknoyaeT B cebst
cnenywouwme KOMMNOHEHTDI:

MoMelueHmMst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMIEKTOBAHHbIE CNeUMann3npoBaHHoi Mebenbto (CTonbl 1
CTYNbs1) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
LOCTyna B 3NIEKTPOHHYI0 MHAPOPMaLMOHHO-06pasoBatefbHyio cpeay KDY.

YyebHble ayamMTopun 05is KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMNIeKTOBaHHbIe CneLmanm3npoBaHHon mebenbo
(CTONBI W CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacneyaTky pa3gaToyHbiX MaTepuanos.
MynbTuMeouiiHas ayauTopus.
CneunanunsmpoBaHHas nabopaTopusi.

12. Cpe.u,cma ajantauumm npenogasaHus auCUNMNIUHBbI K ﬂOTpEﬁHOCT’ilM 06yl-|a|ou.|,v|x09| UHBaANUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS cleaytolwme MeToapl 1 TexXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMK 0By4YatoWmMMNCs MHBAIMAAMY U NNLAMW C OFPaHNYEeHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aaHne TEKCTOBOW BEpCumn Nto60oro HeTEKCTOBOrO KOHTEHTA [/l ero BO3MOXHOIo npeoépaaoBaHVl;l B
anbTepHaTuBHbIE DOPMBI, y,ﬂ,06HbIe ONS pas3nnyHbIX Nob3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3NnyHbIX BuLax 6€3 notepn AaHHbIX U CTPYKTYpbI,
npenycMOTPeTb BO3MOXHOCTb MacwTabupoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTea, NpeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KNnaBuaTypbl;

- co3[aHve BO3MOXHOCTe AJis 00y4atoWwmxcsl BOCIPUHUMATL OOHY W Ty Xe MHAPOPMaUMio U3 pasHbIX UCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl LA C HapYyWeHNUSMU Cryxa NonyyYani MHGOPMaLIMIO BU3yarnbHO, C HAPYLLEHNSIMU 3PEHNS -
ayamanbHo;
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- MPUMEHEHVEe NPOrpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHWE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmyHbIX
POPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro U NPOMEXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLOMIKNTENIbHOCTU caaqm oby4atolmMMcst UHBaANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTAHOBNIEHHOW MPOAONXUTENBHOCTU UX CHAYN:

- NIPOAONIXXUTENIbHOCTU COa4n 3a4éTa unm aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60Tb| - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpeboBaHusMu ®IFOC BO 1 yuebHbiM nnaHoM no HanpasneHuo 04.04.01
"Xumma" n Mmarmctepckoi nporpamme "Hedrexummsa n katanms".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.0/].8 OMOreHHbI 1 reTeporeHHbIN Katains

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noagrotosku: 04.04.01 - Xumuns

Mpodomnb noarotosku: Hedptexmmma n katanma
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:

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

2.Jlecpconep, Yunoam J1. NMepepaboTka HedpTU: ANs NCMONb30BaHMS B yHeBHOM NPOLIecce CO CTyAeHTaMy BbICLIMX
y4ebHbIx 3aBeneHUiA, 06yHaloWNMINCS MO XMMUKO-TEXHONOMMYECKUM crieumanbHocTsIM / Yunbsam J1. Jlechdonep; [nep. ¢
aHrn. 3. IN. CeutaHbko].-[2-e n3a., nepecmotp.].-Mocksa: Onumn-busHec, 2011.- 223 c.

3.HopkeHpopd, N6. CoBpeMeHHbI kaTtanu3 u xumudeckas knHetuka / M. Yopkenpopd, X.HaiimaHTcBepawr ; nep. ¢
aHrn. B. V. PongyruHa .- 2-e naga. - JonronpyaHbiii : iHTennext, 2013.- 500 c.

5.BynaHos B.B., JlomoBa T.H. Xumunyeckast kuHetuka: y4iebHoe nocobue. - CaHkT-Metepbypr: NlaHb, 2014. - 288 c.
http://e.lanbook.com/books/element.php?pl1_id=42196

JononHutenoHasa nuteparypa:
1. Xapnamnuan X.9. Obwas xmMuyeckas TexHonorus. MeTononorusi npoekTnpoBaHns
XMMUWKO-TEXHONOrMYECKUX NPoLLECCOoB. -
2-e n3ga., nepepab. - Cl6.: NaHb, 2013. - 448 c.
http://e.lanbook.com/books/element.php?pl1_id=32826
2.MotexvH B.M. OCHOBbI TEOPMU XMMUYECKMX MPOLECCOB TEXHONOMMM OPraHUYECKNX BEWECTB U
HedpTenepepaboTku. - 3-e n3g., ucnp. u gon. - CMeé.:JlaHb, 2014. - 896 c.
http://e.lanbook.com/books/element.php?pl1_id=53687
3.Komapoe B. C. Aocop6eHTbl U HOCUTENM KaTanM3aTtopoB. Hay4Hble OCHOBbI perynmpoBaHms
nopucToii cTpykTypbl: MoHorpadgms / B.C. Komapos, C.B. Becapab. - M.: HAL NH®PA-M, 2014. -
203 c.:
http://znanium.com/bookread.php?book=448449
5.eTeporeHHble KaTanMTNYeCcKe peakumm B NPOTOYHbIX peakTopax: PyKOBOACTBO K
nabopatopHOMY NPakTUKyMy AN CTYLEHTOB XMMYecKoro nHetutyta um. A.M. bytneposa K®Y /
A.A. Nambepos n ap. - KazaHb: KasaH. YH-1, 2013. -77 c.
7.PU3MKO-XUMUYECKNE METOLbl UCCNENOBaHNSA FreTePOreHHbIX Katannm3aTopos: PyKOBOACTBO K
nabopatopHoMy npakTukymy / aBT.-cocT. A.A. Nambepos, C.P. Eroposa, A.H. KaTtaes u op. - KasaHb:
KasaH. YH-T1, 2013. - 80c.
8.MognepHun3auns katanua3atopos 1 TeXHONorum cnuHTesa nsonpeHa Ha OAO
"HuxHekamckHedptexum' / A.A. lambepog, X.X. MmnbmaHoB. - KasaHb: KasaH. YH-1, 2012. - 404 c.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue noarotosku: 04.04.01 - Xumns

Mpodomnb noarotosku: Hedptexmmma n katanus
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

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

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