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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 KaTanuse, TMNax NPoLEeCcCoB U NPMMEHSIEMbIX KaTanu3artopax;

* 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:

Jkonorvyeckas XMmusi
CoBpeMeHHble Npobnembl TexHocdepHon 6e3onacHoCcTH

2 KOMMETEHUWU OBYYAIOWEIocsd, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLIUMIINHDI

MK-1: Cnoco6eH NpoBOAUTL 3KONIOFMYECKMIA aHaNM3 NPOEKTOB pPaclUMPEHUSA, PEKOHCTPYKLUMK, MOAEPHU3aLUK
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 NOCIeACTBUS aBapUNHbIX BbIGPOCOB U COPOCOB 3arpA3HAOLWNX
BellecTB B OKpyXaloLlyto cpefly, NoAroTaBnuBaTth NpeanoXeHUs no npeaynpexaeHnto HeraTUBHbIX
nocnepcTBuM.

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

o) KoHTakTHas
< paboTta
g « dopma
HaunmeHoBaHuWe 1 cogepxaHue pasaenos, TemM v y4ebHbix | g x CP TeKyLIero
3aHATUI 2 3| ek Nab. (4achbl) y
8 ) KOHTpONA
3 (vackl) | (4achbl)
4

Paspen 1. Katanus, BBegeHne 1 0OCHOBHbIE MOHATUS.

Tema 1. NMOHATNE O XUMNYECKOWN KNHETUKE, NYTAX
npoBeJeHns peakumm, KOHCTaHTax CKOPOCTU, Nopsaake 2 5
peakuun 1 3Heprum akTmeaumu.

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

JlabopaTopHas paboTta "/ccnegoBaHne KUHETUKM
KaTanuTMYecKoro pasnoXeHus nepokcmaa Bogopoaa Ha
FOMOF€EHHbIX U reTeporeHHbIX katanmaaropax”.

Tema 3. MexaHu3Mmbl AENCTBUS KaTanns3aTopos. n
OKncnNUTENbLHO-BOCCTAaHOBUTENbBHbBIE KaTanuaaTtopsl. Ponb
CoeaVHEeHNN nepexodHbIX MeTanmnos B katanuse. 3 3 4,75
JlabopaTopHas paboTa "3y4yeHne KUHETUKM pasnoXeHUs
aTunauertara Ha LWenovyHoM kaTanusartope".

Tema 4. Ponb katannu3aTtopoB B CTaHOBMNEHUN
COBPEMEHHOM NMPOMbILLSIEHHOCTW.
Na6opaTopHas paboTa "M3yyeHune Hay4YHbIX OCHOB 2
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 3 3 5
KpacuTenen Ha BONOKHNUCTOM KaTanuaaTtope".

Tema 6. Tunbl NOANOXeK — HOCUTENeN KaTannM3aTopos K
WX NPUrOTOBIIEHUE. n
JlabopaTopHas pabota "/3y4eHune nporecca 2 4 6
NPUroTOBNEHNS reTeporeHHoro KatanusaTtopa Ha
CTEKINOBOOKHNUCTOMN MOANOXKE",

Tema 7. MeToabl HaHeceHUs KaTanUTUYECKUX CINOEB Ha
MOONOXKMN.

Utoro B cemecTtpe (Ha kypce ans 3A0) 17 17 37,75

KoHcynbTauum n npomexytodHasa attectaums (3ayer) 0,25

Pasgen 3. dusunko-xummnyeckmne Metoabl UCcrieqoBaHus
KaTanmn3aTtopoB

Tema 8. UsyueHue mopdonorun, ANCNepcHOCTH,
XUMUYECKOro cocTaBa, ha30BOro CoCTaBa, TEKCTYPHbIX
XapaKTepUCTHK, NroLwaam NnoBepxXHOCTH.

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 BOSIOKHUCTOM 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 XUOKUX cpef OT 3arpsisHEHUN.




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 npoueccsl 1
pacyeT kaTanuTUYeckux annapaTtos

Tema 13. Bsaumogencrame nepokcuga sogopoda ¢
MOHaMN NepexoaHbIX METaNNoB U UX COeaUHEHUSIMUA. T

Tema 14. MeTtoabl pac4éTa kaTannTMYeckux yCTaHOBOK.
JlabopaTopHas paboTa "3y4eHne npouecca OKUCNEHUS

CynbuTa HaTpUsi HA TOMOTEHHbIX Y FreTePOreHHbIX 2 10 13
KaTtanuaaTtopax".
Utoro B cemecTtpe (Ha kypce ansa 3A0) 16 32 69
KoHcynbTauumn n npomexyTovHas atrectaums (3k3ameH) 2,5 245
Bcero koHTakTHas pa6ora n CP no gucuunnuHe 84,75 131,25

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTnpoBaHue y4eGHbIM NaHoOM He NPeayCMOTPEHO

5 BANNIbHO-PEUTUHIOBAA CUCTEMA OLLEHUBAHUSA

Mcnonb3oBaHne 6annbHO-PENTUHIOBON CUCTEMbI HE NPEAYCMOTPEHO.

6. ONMUCAHUE NMOKA3ATEJNEN, KPUTEPUEB, CUCTEMbI U CPELACTB OLEHUBAHUS PE3Y/IbTATOB

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 OKPYXXaIOLLYIO cpeay; MeToabl U CPeACTBa NMKBMAALMM NOCNEACTBUIA HAapYLLEHUS
COCTOSIHUSI OKpY>KatoLLe cpefbl.

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

OnpegenseT pacyeTHble NapaMeTpbl KaTanuMTUYeckol 3arpysku U MogenupyeT npoLecc
KaTanuTUYeCcKon OYUCTKM NpY aBapuitHbix cbpocax.

6.2 Cuctema n KpuTepum oLeHMBaHUA

LLikana oueHnBaHusA

Kputepun oueHnBaHUA CRHOPMUPOBAHHOCTY KOMMNETEHLMIA

YcTHoe cobecepoBaHue MucbMeHHas paboTa

5 (oTnnyHO)

MonHbIN, ncyepnbiBalOLUN OTBET, ABHO
OEMOHCTPUpPYOLLMIA rNyOoKoe NOHMMaHNe
npeameTa 1 LUMPOKYH apyanLmnio 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 MHGopMaumn. MNMoaxoa Kk
maTepuany OTBETCTBEHHbIN, HO
cTaHgapTHbIn. MHanBuayanbHoe 3agaHue
BbINOSIHEHO B JOCTAaTOYHOM 0ObEME, HO
OrpaHN4MBaETCsl TONIbKO OCHOBHbLIMM
noaxoagamu.

OTBeT BOCNpPOU3BOAUT B OCHOBHOM TOSbKO
NeKuMoHHble MaTepuansl, 6e3
camocTosiTenbHon paboThl ¢
pekoMeHA40BaHHOW NMTepaTypomn.
[eMoHCTpupyeT NoOHNMMaHue npeameTa B
uenowm, 6e3 yrnybneHus B getanu.

3 (ynosneTtBoputenbHo) | MNpuCyTCTBYIOT CyLLECTBEHHbIE OLLUMOKM UnK
npo6enbl B 3HAHUSAX MO HEKOTOPbLIM TEMaM.
3apaHve BbINOMHEHO NOMHOCTbLIO, HO B
paboTe ecTb OTAemNbHbIE CYLLECTBEHHbIE
oLmMBKM, NMBO KayecTBOo NpeacTaBreHUs
paboTbl H13Kkoe, Nnbo paboTa
npeacTaBreHa ¢ ono3gaHuem.

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomoLum ak3ameHaTopa. HeaHaHue
3HaUMTENbHOW YacTu NPUHLMIMANBHO
Ba)XHbIX 3IEMEHTOB ANCLIMMNINHbI.
MHorouncneHHble rpybble oLwmoKN.

2 (HeynoBneTtsopuTenbHo) | OTCYTCTBME OQHOMO UMM HECKOMbKMX
0653aTenbHbIX ANIEMEHTOB 3afaHus, Nnbo
MHOroYMcreHHble rpyoble oLwmnbku B
paboTe, nMbo rpyboe HapyLleHne npaswun
0hOpPMMEHNs NN CPOKOB NpeacTaBneHus
paboThbl.

O6yyatowwmiica TBepAo 3HaeT maTtepuarn
OVCLMMIUHBI, TPaMOTHO U MO CyLLECTBY
nsnaraeTt ero, BnageeT npodeccnoHanbHom
3auTeHo TEPMUHOIOIMEN, NOoKa3biBaeT yMeHNe
paboTaTb C OCHOBHOW 1 AOMOMHUTENBHON
nMTepaTypoun, CBOEBPEMEHHO BbIMOSTHUI U
3awmTmn nabopaTtopHble paboThbl.

OObyuatoLwmiics He BnageeT matepuanom
ONCUMNNnHBL, NpodeccnoHanbHoM
TepMUHONOrnen, gonyckaet
NpUHUMNUanbHbIE OLWIMOKN NP OTBETE Ha
BOMpOChI, He Npnobpen HeobxoaMMble
YMEHUS U HaBbIKW1, HE BbIMOSTHWI B MOSTHOM
obbeme nabopartopHble paboTsl,
npegycMOoTpeHHble paboyen nporpammoii.

He 3auTteHo

6.3 TunoBble KOHTPOJbHbIE 3a4aHUA U/UNU UHbIE MaTepuarnbl, UCNOMNb3yeMble ANsl OLEeHKU pe3ynbTaToB
obyyeHus
6.3.1 TunoBble KOHTPOJIbHbIE BONPOCHI

Ne n/n DopMynmnpoBKM BONPOCOB
Cemectp 2

1 MoHATME O CKOPOCTU XMMUYECKOW peakuun. MyTb Xummyeckor peakunm. OCHOBHOE YpaBHEHME XUMUYECKOW
KMHETUKWN, KOHCTaHTa CKOPOCTW, NOPSIAOK PeaKLnn U 3HEPTUSt akTUBALUN.

> KaTtanusatopbl, onpeaeneHusi, MexaHnambl EeACTBUSI KaTanm3aTopoB. [oHATUE 0 NPOMEXYTOYHOM KOMMIeKce
cybcTpaTt — katanusartop.

3 Tunbl KATanNUM3aTopoB U KaTanUTUYECKUX peakumin. [eTeporeHHbIA U FOMOreHHbI KaTtanuna, 0cobeHHOCTH,
npeumyLiecTsa, HegoCTaTKu.

4 Ponb nepexogHbIX MeTansnoB U UX COEANHEHUIN B OKUCITUTENbHO-BOCCTAHOBUTENBHOM KaTanmae.

5 MpuMepbl kKaTanMTUYECKMX NPOLIECCOB B MPOMbILLIEHHOCTMU.

6 CTpyKTypa reTeporeHHOro katanu3aropa, NoHATMe O HoCUTene U kKaTanuTnyeckom crnoe. TpeboBaHua K
HOCUTENSIM.




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

7
HeJocTaTKu.

8 Hocutenu katanusaTopoB, NPUMEHSIEMbIE B TEXHUKE, CPaBHEHWE, NPENMYLLLECTBA, He4OCTaTKK.

9 Cnocobbl n3y4eHuns popMbl, AUCNEPCHOCTU KaTanu3aTopoB, PTyTHas NOpoMeTpust

10 Cnocobbl onpeaeneHns NoBEPXHOCTU reTeporeHHoro katanuaaropa. CopbumMoHHbIE METOAbI.

11 WccnepgoBaHve ha3oBoOro coctaBa U TEKCTYPHbIX XapaKTEPUCTUK kaTann3aTtopoB. PeHTreHoBckue,
yNbTPa3BYKOBbIE, MUKPOCKOMUYECKME CNOCODLI.

12 OCHOBHbIE PU3NKO-XMMUYECKME CNOCODOLI M3YyYEHMST XMMUYECKOrO COCTaBa Katann3aTopoB.

13 MexaHnyeckne CBOMCTBA KaTann3aTtopoB, MPOYHOCTb, YNPYrocTb, TBEPAOCTb 1 CNOCObbLI X onpedeneHuns.

14 MeToapbl uccneqoBaHUs XMMNYECKOWM CTOMKOCTU reTePOreHHbIX KaTann3aTopos.

Cemectp 3

15 [MoHATME O XMMMYECKOW aKTUBHOCTU, CEMEKTMBHOCTM KaTanmM3aTopoB.

16 Cnocobbl onpefeneHns XMMUYeCckon akTUBHOCTU KaTanuaaTopoB. AnddepeHunansHblie 1 MHTerpanbHbie
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 KAaTanMTUYECKMMU SgaMu.

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 KMCnopoga B BOAE, MEXaHN3Mbl akTUBaLMK
pacTBOPEHHOrO K1cropoaa.

20 Mepokcug Booopoaa, kak okncnurtenb. Ero xummyeckue cBOMCTBa, HEYCTONYNBOCTb, OCHOBHbIE MNEPOKCUAHBbIE
WOHbI 1 pagukansl. MexaHnambl B3auMOAENCTBUA Nepokcnaa 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 XVMNYECKNI COCTaB BbIXOMHbIX ra30B ABUraTenen BHyTPEHHEro cropaHms.

24 Pacuyét katanutmnyeckoro 6roka o6e3BpexnBaHns BbIXIOMHbIX ra30B.

o5 OCHOBHbI€ 3arpA3HUTENM NPOMbILLNEHHBIX CTOYHbIX BOA, KOTOPbIE MOTYT ObIThb yaaneHbl KaTanMTn4eckum
MeTOoAO0M.

26 Pacyét kaTanutuyeckomn yCTaHOBKM KaTanuTU4YeCKOro OKUCINeHUs NepokCcMaoM Bogopoaa KpacuTenemn B

CTOYHOW BOZe TEKCTUINBLHOMO NpeanpuaTus.

6.3.2 TunoBble TeCcTOBbIe 3aAaHuA

He npeaycMoTpeHsl.

6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3aAaHusA (3agayu, Kemchbl)

M, [Ar]

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 3TOM peakumu, ecnv U3BECTHbI KOHLeHTpaumn [H2]=4,1--3

=4,1-10-4 M . lNpun KakoM 3HAYEHNM KOHLEHTPALIMN aproHa CKOPOCTb peakuun YBENNYNTCS BABOE?
2. Heobxoamnmo onpenenntb npu Temnepatype 273 K KOHCTaHTY CKOPOCTU peaKkLun, SHEPTNst akTUBaLmnm
koTopown pasHa 160 k[x-Monb-1. C kakov 4OMYyCTUMOM NOrPELLUHOCTLIO CrieayeT OCYLeCTBUTb U3MEPEHNe

TemnepaTypbl,

YTOObI NONYYUTb 3HAYEHUE KOHCTaHTbl CKOPOCTW C TOYHOCTbO A0 2 %7
3. Mpun MHUUMMpPOBaHNM POTOXMMUYECKON peakLn Heobxoanmasa ansa Bo3byxaeHnsa aHeprusa pasHa 126
kx-monb-1 . OnpefgenuTe YANCNEHHbIE 3HAYEHUSI BENUYNH, COOTBETCTBYHIOLLIMX 3TON 3HEPruu: YacToTa CBeTa;

BOJTHOBOE

YuCro, AnMHa BOJSHbI, HM.

4. anCyTCTBVIe KaTtanusatopa no3BosideT YMEeHbLUUTb SHEPIN0 akTnuBaunum xXmuMm4eCcKoro npouecca,
peanunsyemoro npu temnepatype 5000C, ot 50 go 35 k[x. MNokaxuTe :

a) BO CKOJbKO pa3s YBENUYUTCS CKOPOCTb KaTanmnTUYeCcKon peakumnm no CpaBHEHNIO C HeKaTarnMTUYeCcKoMn,
nonarasi, 4tTo Bce Apyrve akTopbl CKOPOCTU peaKUmmn OCTalTCst HEU3MEHHbIMU;

6) Npv kKakow TemnepaType KaTanuTuyeckasl peakuusi npoTekana bl C TakoW e CKOPOCTbIo, YTO U
HekaTanuTuyeckas npyu 5000C; kakme NpenmMyLlecTBa AaeT UCMONb30BaHUE KaTanuaaTopa.




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. YYHEBHO-METOANYECKOE U NUH®OPMALMOHHOE OBECNEYEHUE OUCLUUNIUHBI
7.1 YyebHasa nutepartypa

AsTop |

3arnasue

M3paTenbcTBO

| loa nspaxua |

Ccblinka

7.1.1 OcHOBHas y4yeb6Hasa nutepartypa

Kypasnesa, M. B.,
KnumenTosa, I'. 0.,

KaTanutunyeckune npouecchl
HedpTEXMMUN N

KasaHb: KasaHckui
HauMOHanbHbIN

http://www.iprbooksh
op.ru/100689.html

3unHHypoea, O. B., HedTenepepaboTkm nccnenoBaTenbCKum 2019
NoHuyaposa, U. H., TEXHOJTOTMYECKUN
®upcuH, A. A. yHVMBEpcuTeT
pbI3yHOBA, H. H., dunanka n metannosegeHme https://www.iprbooks
bonabipes, [. A. MaTepunanoB C NOBbILIEHHOMN Mockea, Bonorga: UHdpa 2022 hop.ru/123905.html
KaTanMTu4eckon -UNrxeHepus
AKTUBHOCTbIO
Xapnamosa, T. C., MeToabl uccnegoBaHus Tomck: N3paTenbckuin https://www.iprbooks
BoasiHkuHa, O. B. KaTannMTUYeCKUX CBONCTB Jom Tomckoro 2017 hop.ru/109038.html
reTeporeHHbIX rocygapCTBEHHOro
KaTanusaTopos yHMBEpCUTETA
Mopnywko, A. A., Obwasa xummnyeckas https://www.iprbooks
Leanés, 1O. B. TexHonorud. Y.3. TexHonorus Tomck: Tomckui hop.ru/134895.html
katanusaTtopoB. MeToapl NOJNIUTEXHUYECKUIA 2021
NPUroTOBMNEHUS YHUBEpPCUTET
KaTanusaTopos
7.1.2 ononHuTenbHas y4ebHasa nutepaTtypa
Manos B. M., ApncopbumnoHHo- http://publish.sutd.ru/
ButkoBckas P. . KaTanuTuieckue npoLeccol B ) tp_ext_inf_publish.ph
3almTe oKpyKarLlen cpeabl Ce.: CnerynTa 2013 p?id=1762
ButkoBckasa P. @., KaTanutnyeckne npouecchl B http://publish.sutd.ru/
Metpos C. B. 3alumUTe OKpyXKatoLLen cpeqbl. ) tp_ext_inf_publish.ph
JTaGopaTopHbI NPaKTUKYM Cr6.: C6rynTA 2017 p?id=2017100
JlbiceHko A. A, KaTanutnyeckun-akTnBHble http://publish.sutd.ru/
AcTtawwkunHa O. B., HaHoMaTepuansl, tp_ext_inf_publish.ph
Caknakosa E. B. nony4eHue, CBOMCTBA. Cre.: crieryntg 2016 p?id=3321
MeTtanncogepxatime

yrnepogHble maTepuarnbl

7.2 Nepe4veHb NpocheccuoHanbHbIX 6a3 AaHHbIX U UH(POPMaALUMOHHO-CMPABOYHbIX CUCTEM

MwuHucTepcTBO 3KOHOMUYecKoro pa3sutusa Poccunckon degepaumnn. PegepanbHasa rocygapcTBeHHas
MH(OPMaLMOHHAs cUcTeMa TEPPUTOPMANBHOMO NaHMPOoBaHKsA [ANeKTPOHHbIN pecypc]. URL:
https://fgistp.economy.gov.ru/

OnekTpoHHO-6ubnuoTeuHasa cuctema IPRbooks [3nekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/

7.3 MNepeyeHb NULIEH3NOHHOIO U CBOGOAHO pacnpoCTpPaHsAeMOoro nporpaMmmMHoro oéecneveHus




MicrosoftOfficeProfessional
Microsoft Windows

7.4 OnncaHne maTepuanbHO-TEXHMYECKOMN 6a3bl, HeO6X0AMMOW ANA ocyLlecTBNeHMA o6pa3oBaTeNbHOro
npouecca no gucumniunHe

JTabopaTopusi MHCTPYMEHTarbHbIX METOAOB aHanun3a, koTopasi ocHalleHa npubopamu: cnektpodoTomeTpbl CP-

2000, UK dypbe PCM-1201; CnektpockaH MAKC-GV; xunakocTHbIn xpomaTtorpad LIBET-4000; aHanusaTop
yrnepoga

TOMA3 C (Bce npmbopbl C KOMNBIOTEPHBIM YNpaBneHMem); nabopaTopHble CTEHADbI.

Ayautopus OcHalleHue

MynbTuMeagunHoe obopyaoBaHue, cneunanm3npoBaHHas mebenb, Jocka
JlekumoHHas Y A PyA 4 P A
aygutopusi

CneumanuanpoBaHHasi Meberb, focka
YyebHas aygutopus

MynbTumeamniiHoe obopyaoBaHMe, KOMMbIOTEPHAS TEXHUKA C BO3MOXHOCTBIO MOAKIIOYEHMS K
KomnbtoTepHbIn knacc | cetn «IHTepHeT» 1 obecneyeHnemM oCTyna B ANEKTPOHHYI0 MH(OPMAaLIMOHHO-
obpasoBaTenbHyto cpeay
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