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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb ancumnnuHbl: PopMrpoBaHue KomMneTeHUmnn Byaymnx maructpoB B 06nacTv NpoLeccoB KaTanuTuieckomn
OEeCTPYKUMM 3arp3HEHMIN CTOYHBIX BOA U ra30BbIX BbIOPOCOB.

1.2 3apgaum gMCUUNNUHbBIL:

* [laTb OCHOBHbIE MOHATUSA O KaTanuae, TMNax NPOLLECCOB U NPUMEHSIEMbIX KaTanv3aTopax;

* pPacKpbITb OCHOBHbIE TEOPWU KaTanuaa;

* pacCcMOTpEeTb CBOWCTBA KaTtanns3aTopoB M CNocobbl MX onpeaeneHus;

* NOKa3aTb 3aKOHOMEPHOCTU NPOTEeKaHNA KaTallMTU4eCKnxX Npoueccos;

* paccMOTpeTb NpYMeHsemMoe B kaTanuse obopyaosaHue;

 AaTb NPMMepbI pacyéTa yCTaHOBOK 00e3BpeXnBaHNst NPOMbILUNEHHbLIX 3arpsi3HEHUIA.

1.3 Tpe6oBaHuA K NpeaBapuTeNbLHOM NOAroTOBKe O6y4aloLerocs:
MpenBapuTenbHas NOAroTOBKa NpeanonaraeT co3aaHne OCHOBbI Anst POPMUPOBAHNST KOMMETEHLMIA, yKa3aHHbIX B M.
2, PN U3y4eHUN OUCLUMUMIINH:

Okonorunyeckas Xumusi
OHeproxnMmyeckme NpoLLecchl 3aluUTbl OKpyXKatoLLen cpeabl

2 KOMMETEHUUU OBYYAIOWEIoCs, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA AUCLUUNNUHDbI

MK-1: Cnoco6eH NpoBOAUTL 3KONIOFMYECKUIA aHaNM3 NPOEKTOB paclUMpeHusi, PEKOHCTPYKLUUN, MOAe PHU3aLUK
AeNCTBYOLMNX NPOU3BOACTB, CO34aBaeMbiX HOBbIX TEXHOMOIUIN U 060pyAOBaHUSA B OpraHu3auum

3Hatb: cbmsmo-xmmmqecn(me OCHOBbI NOJNTy4eHUA KaTarnnTU4eCkn akTUBHbIX MaTepunanos.

YmeTthb: NPOrHo3MpoBaThb NPUPOAY KaTann3aTtopa U TEXHONOrMmn ero NnpuroToBrieHnA.

BnapeTtb: HaBblkaMu nony4yeHua n nccnenosaHuAa CBOWCTB KaTanMTUYECKN-aKTUBHbIX mMaTepunanos.

MK-2: CnocobeH ycTaHaBNUBaTb NPUYMHbI U NOCNEeACTBUS aBapUWHbIX BbIGPOCOB M COPOCOB 3arpA3HAOLWNX
BellecTB B OKpYyXalollyto cpefy, NoAroTaBnNuBaTh NpeanoXeHUs no npeaynpexaeHnto HeraTUBHbIX
nocneacTBun.

3HaTb: OCHOBbI UCMOMb30BAHUS KATarMTUYECKUX CUCTEM ANS NUKBUAALMM aBapuiiHbiX BbIGPOCOB 1 COPOCOB 3arpsisHeHUn B
OKpY>KatoLLyto cpegy.

YMeTb: 060CHOBaHHO BbIGMpPaThL TEXHOMOMMIO KaTanMTUYeCcKon AeCTPYKUMM 3arpsisHUTENeN.

BnapgeTb: HaBblkaMy pacyeTa HOpM pacxoda MaTepuaros Npu KaTanuTUYecKon O4YMCTKE aBapUiiHbIX COPOCOB U BbIGPOCOB.




3 COAEPXAHUE OUCLUMJINHBI

HanmeHoBaHue n cogepxaHne pasgernos, TeM U y4ebHbIX
3aHATUN

CemecTp
(kypc gns 3A0)

KoHTakTHas
paboTta

Jlexk.

J1a0b.

(vackl) | (4achbl)

CP
(4achbl)

dopma
TeKyLLero
KOHTpOns

Paspen 1. Katanus, BBegeHne 1 0OCHOBHbIE MOHATUS.

Tema 1. lMOHATNE O XMMNYECKOWN KMHETUKE, NYTAX
NPoOBEOEHNS peaKkLumm, KOHCTaHTax CKOPOCTH, Nopsiake
peakumm 1 SHEPTUKN aKTUBaLUN.

Tema 2. Knaccudpmkauusa katanm3aTopoB U TUMbI
KaTanuTUyecknx cMcTeM. [OMOreHHbIN N reTeporeHHbIN
KaTtanms.

JlabopaTopHas paboTta "/ccnegoBaHne KUHETUKM
KaTanuTMYecKoro pasnoXeHus nepokcmaa Bogopoaa Ha
FOMOFEHHbIX U reTeporeHHbIX katanuaaropax”.

Tema 3. MexaHu3Mmbl AENCTBUS KaTanns3aTopos.
OKncnNUTENbLHO-BOCCTAaHOBUTENbBHbBIE KaTanuaaTtopsl. Ponb
COeAVHEHMN NepexodHbIX MeTansoB B kKatanmse.
JlabopaTopHas paboTa "/3y4eHne KMHETUKN pPasnoXeHus
aTunauertara Ha LWenovyHoM kaTanusartope".

Tema 4. Ponb katannu3aTtopoB B CTaHOBMNEHUN
COBPEMEHHOM NMPOMbILLSIEHHOCTW.

JlabopaTopHas pabota "3y4yeHne Hay4HbIX OCHOB
Teopuu katanusa, NoHATME O KaTanMTUYECKOM LieHTpe,
BHELLHE -, BHYTPEeHHEe-ANMDY3NOHHOM N KMHETUYECKOM
obnacTtu npoTekaHus npouecca”.

Pasgen 2. CTpyKTypa reteporeHHblX kKatanm3aTopoB

Tema 5. OCHOBbI NPUrOTOBEHUS KaTanM3aTopoB.
JlabopaTopHas paboTa "3yyeHune npoLecca OKMCNeHns
KpacuTenen Ha BONOKHNUCTOM KaTanuaaTtope".

Tema 6. Tunbl NOANOXeK — HOCUTENeN KaTannM3aTopos K
WX NPUrOTOBIIEHUE.

JlabopaTopHas pabota "/3y4eHune nporecca
NPUroTOBNEHNS reTeporeHHoro KatanusaTtopa Ha
CTEKINOBOOKHNUCTOMN MOANOXKE",

Tema 7. MeToabl HaHeceHUs KaTanMTUYECKUX CNOEB Ha
MOONOXKMN.

UTtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTauum n npomexytodHasa attectaums (3ayer)

4,75

39,75

Pasgen 3. dusunko-xummnyeckmne Metoabl UCcrieqoBaHus
KaTanmn3aTtopoB

Tema 8. UsyueHue mopdonorun, ANCNepcHOCTH,
XUMUYECKOro cocTaBa, ha30BOro CoCTaBa, TEKCTYPHbIX
XapaKTepUCTUK, NroLwaam NoBEPXHOCTW.

JlabopaTopHas pabota "3y4yeHne aneMeHTHOro coctaBsa
06pasL 0B reTeporeHHbIX KaTanna3aTopoB PEHTIEHO-
dnyopecLeHTHbIM MeTogoM".

Tema 9. VI3ydeHne MexaHU4ecKknx CBOMCTB
KaTanusaTopos.

JlabopaTopHas paboTa "3y4yeHne npouecca OKUCNEHNS
Cynb(raoB Ha BONIOKHUCTOM KaTanusartope".

Tema 10. I3yyeHne xumMmyecknx CBOMCTB KaTann3aTopos.
WHTerpanbHble n auddepeHumnansHble MeToasl
nccnegoBaHus, cxeMbl NPOTOYHO-LIMPKYNSALMOHHbBIX
yCTaHOBOK.

Pasgen 4. lNpnmeHeHne kaTanm3aTopoB B nNpoLeccax
OYUCTKM ra3oBbIX U XUAKUX Cpe OT 3arpsisHeHun.
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Tema 11. CxeMbl NPUMEHEHUSA OKUCINTENbHO-
BOCCT@HOBMWTENBHOIO KaTtanuaa Anst O4MCTKN CTOYHbIX BOA
1 ra3oBbIX BbIOPOCOB OT pa3fnMNyHbIX TOKCUKAHTOB.
JlabopaTopHas pabota "/3y4eHune npoLecca gecTpyKLmm
OpraHM4yeckux BeLLeCTB Ha CTEKITOBONIOKHUCTOM

KaTtanusaTtope".

Tema 12. MexaHnM3Mbl akTUBaLUN KNCIopoda B BOAHbLIX

pacTBoOpax.

Pasgen 5. CoBMelleHHbIEe KaTanuTuyeckne npoLeccsl 1
pacyeT kaTanuTUYeckux annapaTtos

Tema 13. Bsaumogencteme nepokcnga sogopoga ¢ > 10
MOHaMN NepexoaHbIX METaNNoB U UX COeaUHEHUSIMUA. T

Tema 14. MeTtoabl pac4éTa kaTannTMYeckux yCTaHOBOK.
JlabopaTopHas paboTa "3y4eHune npoLecca oKNCNEHNUs > 5 10
cynbduTa HaTPUA Ha FTOMOTEHHbIX U FeTePOreHHbIX

KaTtanuaaTtopax".

Utoro B cemecTtpe (Ha kypce ans 3A0) 17 17 83

KoHcynbTauumn n npomexyTovHas atrectaums (3k3ameH) 2,5 245

Bcero koHTakTHas pa6ora n CP no gucuunnuHe 68,75 147,25

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eBHbIM MraHoOM He NPefyCMOTPEHO

5 BANNIbHO-PEUTUHIOBAA CUCTEMA OLLEHUBAHUSA

Mcnonb3oBaHne 6annbHO-PENTUHIOBON CUCTEMbI HE NPEAYCMOTPEHO.

6. ONMUCAHUE NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPEACTB OLEHUBAHUS PE3YJIbTATOB

OBYYEHMA

6.1 MNoka3aTenn oueHnBaHusA

Kop komneTeHumm

MokasaTenu oueHnBaHus pe3ynbTaTtoB o6yquM;|

MNK-1

PaCKprBaeT MEeTOO0J10rMo NoNny4vYeHuna Katanntn4yeckmn aktTuBHbIX MaTtepuanos, UxX
TEKCTYPHbIE XapaKTepPUCTUKN U CBONCTBA.

O6ocHoBbIBaeT Bbl60p MeTo[a nony4vyeHua Katanmsatopa ¢ 3agaHHbIMU CBONCTBaMMW.

AHanusupyeT MeToabl U NpubopHoe 0GopyaoBaHWe AN ONpefeneHns XapakTepucTmk
KaTanusaTopos.

MK-2

XapaktepuayeT UCTOYHWUKN 0Opa3oBaHMs 0TX0O0B, BbIGPOCOB M COPOCOB 3arpsA3HSAOLLNX
BELLECTB B OKPYXXaIOLLY0 cpeay; MeToabl U CPeACcTBa NIMKBMAALNM NOCNEACTBUMA HAapyLLEHMWS
COCTOSIHUSI OKpY>KatoLLe cpefbl.

AHanuanpyeT CUTYaLMOHHbIX MPOLIECC U KOPPEKTUPYET TEXHOMOrMYeckue napameTphbl
KaTanuTUYeCcKon AeCTPYKUMUMN 3arpsasHUTenen.

OnpegenseT pacyeTHble NapaMeTpbl KaTanuMTUYeCcKol 3arpyski U MogenupyeT npoLecc
KaTanuTUYeCKON OYUCTKM NpY aBapuitHbiX cGpocax.

6.2 Cuctema n KpuTepum oLeHMBaHUA

LLikana oueHnBaHusA

Kputepun oueHnBaHUA CRHOPMUPOBAHHOCTY KOMMNETEHLMIA

YcTHoe cobecepoBaHue MucbMeHHas paboTa

5 (oTnnyHO)

MonHbIN, ncyepnbiBalOLWMN OTBET, ABHO
OEMOHCTPUpPYOLLMIA rNyOoKoe NOHMMaHNe
npeameTa 1 LUMPOKYHO 3pYANLIMIO B
oueHnBaemown obnactu. Kputnyeckni,
OpUrMHarnbHbIA NOAXOA K MaTepuany.
KayecTBO MCNONMHEHNS BCEX 9NIEMEHTOB
3a[aHNS MNOJSTHOCTbLIO COOTBETCTBYET BCEM
TpeboBaHUAM.

4 (xopoLuo)

OTBET NOMHbIA, OCHOBAHHbLIN Ha
npopaboTke Bcex 06a3aTenbHbIX




NCTOYHUKOB MHdopMaumn. MNMoaxoa K
MaTepuany OTBETCTBEHHbIW, HO
CTaHOapTHbIN.

MHaveugyanbHoe 3agaHune BbINOMHEHO B
[OCTaTO4HOM 00beMe, HO OrpaHn4YMBaeTCst
TONbKO OCHOBHbIMM NOAX04aMM.

OTBeT BOCNpPOU3BOAUT B OCHOBHOM TOSbKO
NeKUMOHHbIe MaTepuarbl, 6e3
camocTosTenbHon paboTbl ¢
pekoMeHA0BaHHOMN NMTepaTypomn.
[eMoHCTpupyeT NoOHMMaHue npeameTa B
uenowm, 6e3 yrnybneHus B getanu.

3 (yooBneTBopuTENbHO) MpUCYTCTBYIOT CyLLECTBEHHbIE OLUMOKN UMK
npobenbl B 3HaHUSAX MO HEKOTOPLIM TEMaM.
3agaHve BbINOMHEHO NOSTHOCTBLIO, HO B
paboTe ecTb OTAENbHbIE CYLLECTBEHHbIE
owmnbkm, NMBO KayecTBO NpeacTaBneHns
paboTbl H13koe, Nnbo paboTa
npeacTaBreHa ¢ Ono3gaHueMm.

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomoLuy ak3ameHaTopa. HeaHaHue
3HaUMTENbHOW YacTy NPUHLMIMANIBHO
BaXHbIX 3M1EMEHTOB ANCLMNIUNHDI.
MHorouncneHHble rpybble oLwmoKu.

2 (HeypoBneTtsopuTensHo) | OTCYTCTBME OQHOMO UMM HECKOMbKMX
obs13aTenbHbIX 3N1EMEHTOB 3aaaHus, Nnbo
MHOroYMcreHHble rpyoble oLwmnbku B
paboTe, nMbo rpyboe HapyLleHne npasun
0hOpPMMEHNS NN CPOKOB NpeAcTaBneHus
paboThbl.

O6yyatowwmiica TBepAo 3HaeT maTtepuarn
OVCLMMIUHBI, TPaMOTHO U MO CyLLECTBY
nsnaraeTt ero, BnageeT npodeccnoHansHom
3auTeHo TEPMUHOINOIMEN, NoKka3biBaeT yMeHNE
paboTaTb C OCHOBHOW 1 AOMOMHUTENBHON
nMTepaTypoun, CBOEBPEMEHHO BbIMOSTHUI U
3awmTnn nabopaTtopHbie paboThbI.

OOGyyatowmiica He BNageeT Matepmanom
ONcuUMNNnHBL, NpodeccnoHanbHoM
TEpMUHONOrnen, gonyckaeT
NPUHLMNNAnbHbIe OLWMGKM NpU OTBETE Ha
BOMPOCHI, He Nprobpen Heobxoaumble
YMEHWS1 U HaBbIKU1, HE BbIMOSTHWI B NMOSTHOM
obbeme nabopatopHble paboThl,
npefycMoTpeHHble paboyert nporpaMMoi.

He 3a4teHo

6.3 TunoBble KOHTPOJIbHbIE 3aAaHUSA U/UNU UHbIE MaTepuarnbl, UCNOJIb3yeMblie A4Sl OLleHKU pe3ynbTaToB
obyyeHus
6.3.1 TunoBble KOHTPONbHbIe BOMPOCHI

Ne n/n DopMynmnpoBKM BONPOCOB
Cemectp 3

1 [MoHSATUE O CKOPOCTU XMMUYECKOWN peakumn. MNyTb xummnyeckon peakumm. OCHOBHOE ypaBHEHUE XUMUYECKOWN
KMHETUKWN, KOHCTaHTa CKOPOCTW, MOPSAOK peakLnm 1 3Heprust akTnesaLuuu.

> Katanusatopbl, onpeaeneHus, MexaHusmbl eNCcTBus kKaTtanmaaTopos. [oHATUE 0 MPOMEXYTOYHOM KOMMNeKce
cybcTpat — katanusartop.

3 Tunbl KATanNN3aToOpoB U KaTanUTUYECKNX peakuui. FeTeporeHHbIN 1 rOMOreHHbI KaTtanua, 0Cob6eHHOCTH,
npenmyLecTsa, HeJoCTaTKu.

4 Ponb nepexofHbIX MeTanmnos U UX COeANHEHWUI B OKUCNIUTENBbHO-BOCCTAHOBUTENBHOM KaTanuse.

5 MpyMepbl KaTanUTUYECKUX NPOLIECCOB B NMPOMBILLNIEHHOCTH.

6 CTpyKTypa reTeporeHHoro katanusaTopa, NoHsATNE O HocUTene 1 KatanuTuyeckom crioe. TpeboBaHus K
HOCUTENAM.




M3BeCTHbIE CNOCOOLI HAHECEHUST KATANIUTUYECKUX CIIOEB Ha VIHepTHbIVI HOCUTEIb. CpaBHeHme, npenmMmyuiecTBa,

7

HeOoCTaTKu.
8 HocuTenu katanuaaTopos, NpuMeHsieMble B TEXHUKe, CpaBHEHWE, MPeuMyLLIECTBa, HEAOCTaTKN.
9 Cnocobbl n3yyeHus hopmbl, AMCNEPCHOCTU KaTanM3aTopoB, PTyTHas NopoMeTpust

10 Cnocobbl onpeaeneHns NoBEPXHOCTU reTeporeHHoro katanuaaropa. CopbumMoHHbIE METOAbI.

WccnegosaHne dI)aSOBOFO COCTaBa U TEKCTYPHbIX XapaKTepPUCTUK KaTalim3aTopoB. PeHTreHoBckue,

11
yNbTPa3BYKOBbIE, MUKPOCKOMUYECKME CNOCOOLI.

12 OcHoBHble d)VI3VIKO-XVIMVI‘-IeCKVIe cnocobbl N3y4eHnAa XMMMN4eCKoro CoctaBa Katam3aTopoB.

13 MexaHunyeckne cBoncTea KaTann3aTtopoB, MNPOYHOCTb, YNPYrocCTb, TBépﬂ,OCTb 1 cnocobbl Nx onpeneneHnd.

14 MeToabl uccneaoBaHNss XMMNYECKOW CTOMKOCTU reTeporeHHbIX KaTann3aTtopos.

Cemectp 4

15 lMoHATNE O XMMNYECKOWN aKTUBHOCTU, CENTEKTUBHOCTH KaTann3aTopoB.

Cnocobbl onpenenexHna XUMNYECKON aKTUBHOCTM KaTann3aTtopoB. ,D,Vld)d)epeHLl,Vlaﬂbele N MHTEerparnbHble

16
NPOTOYHbIE N MPOTOYHO-LIMPKYIISALNOHHBIE peakTopbl, JOCTOUHCTBA M HEQOCTATKM.

17 MoHATWE 0 KaTanUTUYecKnx sigax. XmMmyeckasi Nnpupoaa u MexaHuam OEeNCTBUS BELLECTB, BrTOKMPYOLLMX
kaTanutudeckoe genicteme. Cnocobbl 6opbObI C KAaTaNnMTUYECKMMUK SgaMMU.

18 Ponb okncnmtenbHO-BOCCTaHOBUTENBHOIO KaTanunsa B MPOMbILLEHHOCTU. CXeMbl €ro NpyMeHeHns ans
OYUCTKM XXMOKOCTEN W ra3oB OT 3arpsasHuTenen. NpenmyLiectsa kaTanuTuyeckon CXemMbl OYUCTKU.

19 Kucnopog, Kak areHT xuakogasHoro okmcneHus. PactBopuMocTb KMcrnopoga B Boge, MEXaHU3Mbl akTUBauum
pacTBOPEHHOrO K1cropoaa.

20 Mepokcug Booopoaa, kak okncnurtenb. Ero xummyeckue cBOMCTBa, HEYCTONYNBOCTb, OCHOBHbIE MNEPOKCUAHBbIE
WOHbI 1 pagukansl. MexaHnambl B3auMOAENCTBUA NepoOKCcnaa Bogopoaa ¢ nepexogHbiMy MeTannamu.

21 OcobeHHOCTM NPOLIECCOB OKUCIIEHNST OPraHNYeCcKnX CoeauHeEHU NeEPOKCMAOM BO4OpOAa B NPUCYTCTBUN
KaTanu3aTopos.

22 OCHOBHbI€ 3arpsi3HUTENN MPOMbILLNIEHHbIX rA30BbIX BbIOPOCOB, NOAAAIOLLMECS OYNCTKE KaTanuTU4ECKUM
cnocobom.

23 XMMNYECKN COCTaB BbIXOMHbIX ra30B ABUratenen BHYTPEHHEro cropaHu4.

24 Pacuyét katanutmyeckoro 6noka o6e33pe>|<V|BaH|/|;| BbIXJTOMHbIX raA30B.

OCHOBHbIe 3arpsi3HUTENM MPOMbILLIIEHHbLIX CTOYHbLIX BOA, KOTOPblE MOTYT GbiTh yAaneHbl KaTanuTuYeckum
METOAOM.

25

Pacyét kaTanutnyeckomn yCTaHOBKM KaTanuTU4YeCcKOro OKUCINeHs NepokCcMaoM Bogopoaa KkpacuTenen B

26 .
CTOYHOW BOJE TEKCTUIbHOro NpeanpuaTus.

6.3.2 TunoBble TeCcTOBbIe 3aAaHuA

He npegycMoTpeHb!.
6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3aAaHusA (3agayu, Kemchbl)

1. Ansa anemeHTapHon rasodasHomn peakumm H2 + Ar — 2H + Ar 3HauyeHne KoHCcTaHTbl ckopocTy npu 3000 K
paBHo 2,2:104 n-monb-1-c-1. Onpegennte CKOPOCTb 3TOW peakunn, ecnv U3BECTHbI KoHUeHTpauun [H2]=4,1--3 M, [Ar]
=4,1-10-4 M . [Npn KaKOM 3HAYEHUWN KOHLEHTPaLMM aproHa CKOPOCTb peakunm yBenmunTcst Baoe?

2. Heobxoamnmo onpenenntb npu Temnepatype 273 K KOHCTaHTY CKOPOCTU peakLun, SHEPTNs akTUBaLmm
koTopown pasHa 160 k[x-Monb-1. C kakoi AONyCTUMOWM NOrPELLHOCTBIO CriedyeT OCYLWeCTBUTb U3MepeHue TemnepaTypsbl,
YTOObI NOMNYYUTH 3HAYEHNE KOHCTAHTbLI CKOPOCTM C TOYHOCTbIO 40 2 %7?

3. Mpu MHUUMMPOBaHMU POTOXUMUYECKON peakLn Heobxoanmas anst Bo30yxaeHus aHeprus pasHa 126
kx-Monb-1 . OnpegenuTe YACNEHHbIE 3HAaYEHUS BEMWUYMH, COOTBETCTBYIOLLMX 3TOM SHEPruun: YacToTa CBeTa; BOSIHOBOE
4Yncno, ANNHA BOSHbI, HM.

4. MpucyTcTBME KaTanm3aTopa No3BoNSeT YMEHbLUNTbL SHEPIUi0 akTMBALMN XMMNYECKOro npoLiecca,
peanusyemoro npu temnepatype 5000C, ot 50 go 35 k[x. MNokaxuTe :

a) BO CKOJIbKO pa3 YBENUYUTCSI CKOPOCTb KaTanMTUYECKOM peakuum No CPaBHEHUIO C HEKATaNMTUYECKOMN,
nonaras, 4To Bce Apyrue hakTopbl CKOPOCTUN peakummn OCTarTCs HEM3MEHHbIMU;

6) Npy Kakowm TemnepaType KaTanuTuyeckasl peakumsi npoTekana Obl C Takol e CKOPOCTbIo, YTO U
HekaTanuTnyeckas npu 5000C; kakme NpenmMyLLecTBa AaeT UCMONb30BaHWe KaTanu3artopa.




6.4 MeToanyeckue matepuanbl, onpegensiowue npoueaypbl OLeHUBaHUA pe3ynbTaToB 00y4yeHUs
6.4.1 YcnoBusi gonycka o6y4aroLlerocsi K NpoMeXXyTo4HOM aTTecTaumm u Nnopsanok NMKBMAaUumM akageMm4eckomn

3aA0J1IXKEeHHOCTU

[MpoBegeHe NpomMexXyTO4HON aTTecTaummn pernameHTMpoBaHO fokanbHbIM HOpMaTMBHbIM aktom CMGIMYMNTA
«lMonoxeHne o0 NpoBeAeHNM TEKYLLLETO KOHTPOSSA YCNEBAEMOCTM M NMPOMEXKYTOYHOM aTtTecTauumn oby4varoLmnxcs»

6.4.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTauum No gUucumninHe

YcTHas +

lNucbmeHHas

KOMI'IbPOTepHOG TeCcTupoBaHune

6.4.3 OcobeHHOCTU NpoBeAeHUs MPOMEXYTOYHOM aTTecTaumMm No gUcuuniimHe

* BPEMS HA NOArOTOBKY K YCTHOMY cobecenoBaHuto coctaBnseT 30 MUHYT;
* BbINOJSIHEHME NPAKTUKO-OPUEHTUPOBAHHOIO 3agaHns coctaenset 30 MUHYT.

MHas

7. YHEBHO-METOOAU4YECKOE U MH®OPMALIMOHHOE OBECIMEYEHVE OANCUUIMITAHBI
7.1 YyebHasa nutepaTtypa

AsTOp

| 3arnasue

M3paTtenbcTBO

| loa nspaHua |

Ccblinka

7.1.1 OcHOBHas y4ye6Hasa nutepartypa

Kypasnesa, M. B.,
KnumeHToBa, I. 0.,

KaTanutnyeckune npouecchl
HedpTeEXMMUM U

KasaHb: KasaHckui
HaLMOHanbHbIN

http://www.iprbooksh
0p.ru/100689.html

3uHHypoga, O. B., HedpTenepepaboTkm nccnenoBaTensCKum 2019
loHuyaposa, N. H., TeXHOMNorn4yeckunm
®upcuH, A. A. yHVMBEpcuTeT
pbI3yHOBA, H. H., ®un3nka n metannosegeHve https://www.iprbooks
bonabipes, [. A. MaTepuanoB C NOBbILIEHHOMN Mocksa, Bonorga: NHdpa 2022 hop.ru/123905.html
KaTanutuieckomn -NHxeHepusn
aKTUBHOCTbIO
Xapnamosa, T. C., MeToabl uccnegosanHusi Tomck: MspaTenbckui http://www.iprbooksh
BopsHkuHa, O. B. KaTanMTU4YecKnx CBOMCTB Jom Tomckoro 2017 0p.ru/109038.html
reTeporeHHbIX rocyaapCTBEHHOro
KaTanusaTopos yHMBepcuTeTa
lopnywko, A. A., O6Lwasn xnummnyeckas https://www.iprbooks
Leanés, 1O. B. TexHonorud. Y.3. TexHonorus Tomck: Tomckui hop.ru/134895.html
kaTanusaTtopoB. MeTtoabl MONMUTEXHUYECKUIN 2021
NPUroToBMNEeHNs yHMBEPCUTET
KaTanusaTopos
7.1.2 ononHuTenbHasa y4ebHasa nutepaTtypa
Manoe B. M., AncopbunoHHo- http://publish.sutd.ru/
ButkoBckas P. @. KatanuTu4eckmne npoweccol B . tp_ext_inf_publish.ph
3almTe oKpyKarLlen cpeabl Cre.: Cnerymnta 2013 p?id=1762
ButkoBckasa P. @., KaTanutunyeckne npouecchl B http://publish.sutd.ru/
Metpos C. B. 3almMTe OKpyxaloLen cpeasbl. . tp_ext_inf_publish.ph
JTaGopaTopHbI NPaKTUKYM Cr6.: C6rynTA 2017 p?id=2017100
Jlbicenko A. A, KaTanutnyeckn-aktnBHble http://publish.sutd.ru/
AcTtawkwuHa O. B., HaHoMaTepwuarnsl, tp_ext_inf_publish.ph
Caknakoa E. B. nony4eHue, CBOMCTBA. chne.: crnerynTn 2016 p?id=3321
MeTanncogepxatume

yrnepoaHblie matepuarnbl

7.2 NepeyveHb NpodreccUoHanbHbIX 6a3 AaHHLIX U UHGOPMALIMOHHO-CNPABOYHLIX CUCTEM

MwuHucTepcTBO 3KOHOMUYecKoro pa3sutusa Poccunckon degepaumnn. PegepanbHasa rocygapcTBeHHas
MHpOpMaLMOHHasi CUCTEMA TEPPUTOPMAIbHOIO NaHNpoBaHnst [ONeKkTpoHHbIN pecypc]. URL:
https://fgistp.economy.gov.ru/

OnekTpoHHO-6nbnunoteyHasa cuctema IPRbooks [OnektpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

7.3 I'IepetleHb ININLEH3UOHHOro n cBo60aHO pacnpocTpaHaeMoro nporpamMmmHoro obecneyeHus

MicrosoftOfficeProfessional




Microsoft Windows

7.4 OnncaHne maTepuanbHO-TEXHMYECKOMN 6a3bl, HeO6XoAMMOW ANA ocyllecTBNeHUA o6pa3oBaTeNibHOro
npouecca no gucumnnunHe

JTabopaTopumsa HCTpyMeHTanbHbIX METOAO0B aHanus3a, kKotopas ocHalleHa npnbopamu: cnektpodoTomeTpbl CP-
2000, UK dypbe PCM-1201; CnektpockaH MAKC-GV; xunakocTHbIn xpomatorpad LIBET-4000; aHanusaTop
yrnepoga, TOIMNMAS C (Bce npnubopbl C KOMNbIOTEPHBIM yNpaBrieHneM); nabopaTopHble CTEHAbI.

Ayautopus OcHalleHue

MynbTuMeagunHoe obopyaoBaHue, crneunanm3npoBaHHas mebenb, Jocka
JlekumoHHas Y A PYA H P A
aygutopus

CneumnanuanpoBaHHas Meberb, focka
YyebHas aygutopus

MynbTumeguinHoe obopyaoBaHue, KOMMbIOTEPHAS TEXHMKE C BO3MOXHOCTbLIO MOAKIMYEHUS K
KomMnbloTepHbIl knace | cetn «MHTepHeT» n obecneveHnem AoCTyna B 3NEKTPOHHYO MHPOPMALMOHHO-
obpa3soBaTernbHyto cpeay
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