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1 Hesnn u 32124y U3y4YeHUs! AUCHUILIHHBI
1.1 Heap AucHUNJIMHBI

COCTOUT B ()OPMHUPOBAHUE Y CIyIIATENCH 3HAHUN 110 COBPEMEHHOM COCTOSIHUU TEOPETHUYECKHX
UCCJIEIOBAaHUM B 00JIACTH FeTEPOr€HHOI0 KaTalnu3a U MPaKTUYECKUM 00JIacTsM ero MpuMeHEHUSI.

1.2 3agayu JUCHUIIIMHBI

— chopmupoBaTh 3HAHUSA O COBPEMEHHBIX TEOPETHUYECKUX ACIIEKTaX T'e€TEPOreHHOro KaTa-
Jn3a;

— (opmupoBaHue mpeaCTaBIEHUN O MPUMEHEHUH T€TEPOTCHHOr0 KaTajiu3a IS PelIeHUs
MPUKJIAJAHBIX 3aa4, B TOM YHCJIE€ B XUMUYECKON TEXHOJIOTUH;

— cdopMUpOBaTh HABBIKM pacuéTa MmapamMeTpoB KaTalu3aTopa M HABBIKK pacdéra mapameT-
POB KaTaJu3aTropa u MPOrHO3UPOBAHMS KUHETHYECKUX XapAaKTEPUCTUK MpoLiecca Ha OCHO-
BAHUU SKCIIEPUMEHTAIbHBIX TAHHBIX.

1.3 MecTo THCHMILIMHBI B CTPYKTYpPe 00pa3oBaTeibHOM MPOrpaMmbl

Jucuummna «CoBpeMeHHBIN KaTaau3 U XMMUYecKass KUHETHKa» OTHOCUTCS K Oioky "da-
KYJIbTaTUBbI" y4eOHOTO IUIaHa U SIBJISIETCS TUCLUILIMHON MO BHIOOPY, HE 00s3aTENBbHOM K OCBOE-
HUIO.

1.4 TpeboBaHus K pe3yJIbTaTaM OCBOEHUS COEPKAHUS U CHUTITUHBI

W3yuenne naHHOW yueOHOHM NMCLMIUIMHBI HampaBlieHO Ha (OPMHUPOBAHHE Yy OOyYaroImUXcs
npodeccuoHaNbHOM KOMIETEHIIMU: CIOCOOEH IUIaHMPOBAaTh paboTy W BBHIOMpPATh aJeKBaTHBIE
METO/Bl pPElICHUs] HAy4YHO-MCCIEIOBATENbCKUX 3a/lad B BBIOpAHHOM 00JacTH XUMHUHM WX
cMexHbIX Hayk (TIK-1);

No Wupnekc | Conepxanue komrie- | B pesyibrare usydeHus yueOHOM JUCIUIUIMHBI 00Y-

. | Komme- TeHUMH (Uau e€ Ja- YAKOIIUECS TOJKHBI

" | TeHUUU CTH) 3HaeT yMeer BJIajieeT

1. [K-1 CnocobGen mnanupo- | -  Teoperuue- | Beimonuurs pac- | HaBeikamu
BaTh pabOTy W BbIOM- | CKHE€  OCHOBBI | YT IApaMETPOB | MPOTHOZUPO-
paTh aJeKBaTHbIE Me- | XUMHUYECKOU KaTajau3aTopa U | BaHUS KUHETH-
TOJIbI pELIEHNs | KUHETUKN U Ka- | KHHETMYECKHX Xa- | YeCKUX Xapak-
Hay4YHO-UCCIIEJ0Ba- Tanusza, Tpedo- | PAKTEPUCTUK pe- | TEPUCTUK IPO-

TEJIbCKUX 3a7a4 B Bbl- | BaHMS K I'€TEPO- | aKIIMM Ha OCHOBA- | Llecca Ha OCHO-
OpaHHOW 00JIaCTH XU- | TCHHBIM KaTaJd- | HUM DKCIIEPUMEH- | BAHUU JKCIIe-
MUU WM CMEXKHBIX | 3aTOpam; TaJbHBIX JAHHBIX | PUMEHTANb-
HayK - OcHOBHBIE 00- HBIX JaHHBIX
JacTU  TPAKTH-
YECKOro Mnpume-
HEHUs TeTepo-
FEHHOr0  Kara-
Ju3a.

2. CTpyKTypa M coiep:KaHue 1 CHHIIJIMHbI
2.1 Pacnpenenenue TpyA0éMKOCTH TUCHUIIMHBI 110 BHIaM padoT

OOm1ast TpyA0EMKOCTh IUCIUILTHHBI cOCTaBIseT 1 3a4. ef. (36 yacoB), UX pacrpeeieHue
0 BHJIaM pa0OT MPECTABICHO B TaOJIHIIE.



Bun yaeOHO# paboThI Bcero CemecTtphbl
4acoB (dacsr)
2
KonraktHasi paboTa, B TOM uncJe: 16,2 16,2
AyauTopHbIE 3aHATHS (BCEro): 16 16
3aHATHS JICKIIMOHHOTO THUIIA 16 16
JlaboparopHbie 3aHATHS - -
3aHATUSA CEMHHAPCKOTrO THUMA (CEMHUHAPBI, IPAKTHYE- )
CKUE 3aHATHS)
HNuasi koHTaKTHas1 padora: 0,2 0,2
[Ipomexxyrounas arrecramust (VMIKP) 0,2 0,2
CamocrosiTejibHas padoTa, B TOM YHCJIE: 55,8 55,8
ITpopaboTka TEOPETHUECKOTO MaTepraa 20 20
BeIntonHeHNE pacyeTHBIX 3aJaHUI 20 20
[ToaroroBka K MPOMEKYTOUHOMN aTTECTAIIUU 15,8 15,8
KonTpoJisb:
OO01mast Tpy/10eMKOCTh yac. 36 36
B TOM YHCJIe KOHTAKTHAasI
16,2 16,2
pabdora
3a4. e 2 2
2.2 CTpyKTYypa QM CUMILTUHBI
KonnuectBo uacoB
Breaynu-
A
Ne HaumenoBanue pazaenon B yH%T:gHaﬂ TOpHas
cero p pabota
JI | 113 JIP CPC
1 2 3 4 5 7
1. BBenenue B katanus 12 2 - 10
7. |CoBpeMEHHBIE COCTOSHUE TEOPETUYECKUX HCCIIEN0BaA- % | 6 20
HUM B 00JIaCTH KaTain3a
3. [IpakTHKa reTeporeHHoro Karajinsa 33,8| 8 - 25,8
Umoeo no pazdenam oucyuniunam: 71,8 16 55,8
[Ipomexyrounas arrecranus (MKP) 0,2
OO6miast TpyA0€MKOCTh 10 TUCIUTIIINHE 72

2.3 Coneprxanue pa3iesioB (TeM) IMCUUIIIAHBI:

2.3.1 3aHATHA JeKINOHHOI0 THUIIA

HaunmenoBanue paznena

dopMa TeKylero

BgeneHue B katanus

Ne Conueprxanue pasjaena
(TeMBI) A1ep pasi KOHTPOJIS
1 2 3
1. Beenenue B karanus. OCHOBHbBIC MOHATHSA | BeimonHenue pac-

YCTHBIX SaﬂaHI/Iﬁ




2. Teopust ckopocTelt peakuuit Brinmosninenue pac-
CoBpemennbie coctosinre |OnpeaencHye napaMeTpoB KaTaau3aTopoB | YETHBIX 3aJaHui
TEOPETHYCCKHX Hccaeno- |PeaknnoHHas ciocoOHOCTh MOBEPXHOCTH
BaHMI B 00J1aCTH KaTajau3a

3. TpeboBanus k 3¢ppekTuBHBIM KaTanuzaro- |Beimonnenue pac-
paM. YEeTHBIX 3aJaHnui
Bonopoa. Konsepcusi ¢ BOJISHBIM I1apoM,
peakuuu ¢ cunres-razom. [lonyuenue meta-
HOJIA.

KuHneTnka moBepXHOCTHBIX peaKIuil
[TepepaboTka HepTH U HehTEXUMUS
Karanntnueckas HeMTpanu3anus BbIXJIOMN-
HBIX I'a30B

[IpakTHKa reTeporeHHoro
Karajausa

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

3aHATHE CEMUHAPCKOTO TUIA HE MPEAYCMOTPEHb! y4eOHBIM IIaHOM
2.3.3 JIaGopaTopHble 3aHATHS

3ansATHe 1a00PaTOPHOrO THUIIA HE MIPETYCMOTPEHbI YUEOHBIM IIJIAHOM
2.3.4 llpumepHasi TeMaTHKa KypCOBBIX padoT (IIP0eKTOB)

KypcoBbie paboThl (TPOEKThI) y4eOHBIM INIAHOM HE NMPETyCMOTPEHBI

2.4 TlepeyeHb Y4eOHO-METOIMYECKOr0 oOecneyeHHs I CAMOCTOSITeJIbHOIH PadoThl
00y4YarIUXCcsl M0 JUCHUIINHE (MOTYJIIO)

[Tepedyens yueOHO-METOIUYECKOTO 00SCTICUCHHS TUCIIUTLIMHBI
Ne Bun CPC 0 BBINOJIHEHUIO CAMOCTOSTENbHOM paboThl

2 3

1 |IIpopabotka Teoperuye- |1. MeToauyeckue peKOMEHIAIMN K OPTaHUu3alluy ayAUTOPHON U
CKOr0 Marepuajia BHEAYJIUTOPHOM (CAaMOCTOSITEIIbHOW) paOOTHI CTYIEHTOB: METOIU-
yeckue ykazanus / coct. T.I1. Ctopoxenko, T.b. [lounnok, A.B.
becnanos, H.B. Jlo3a. — Kpacnonap: Ky6anckwuii roc. yu-T, 2018.
89 c.

2. Cubapos, 1. A. Karanus, KaTaTuTHYECKHE MPOIECCHl U peak-
TOpHI [DneKTpoHHbIH pecypc]: yueOHoe nocodue / [I.A. Cubapos,
J.A. CmupnoBa. - 2-e u3g., crep. - Caunkrt-IlerepOypr: Jlaus,
2018. - 200 c. - https://e.lanbook.com/book/102250#book name.
3. Ctpombepr, Apmun I'enpuxoBud. Ouzndeckas xumus [ TekcT]
: yueOHUK Ui cTyneHToB By30B / A. H. CtpomGepr, /1. I1. Cem-
4yeHko ; mox pea. A. I'. Crpombepra. - 3-e u3., ucrp. u jgom. - M.
: Beicmas mikona, 1999. - 527 ¢. - bubnuorp.: ¢. 511 - 515. - ISBN
5060036278 : 40.00.

2 |Boimonnenue pacyetHbix|1. MeToauueckue peKoOMeHIANK K OpraHu3alluu ayIMTOPHOU U
3a1a4 BHEAyIUTOPHOMH (CaMOCTOSATENbHOM) pabOThI CTYIEHTOB: METO U~
yeckue ykazanus / coct. T.I1. Ctopoxenko, T.b. [lounnok, A.B.
becnanos, H.B. Jlo3a. — Kpacnogap: Ky6anckwuii roc. yu-T, 2018.
89 c.




2. Cubapos, /1. A. Karanu3s, KaTaTuTHYECKHE TPOIECCHl U Peak-
TOPHI [ DNEKTPOHHBIH pecypc]: yuedHoe nocodue / [I.A. Cubapos,
H.A. CmupnoBa. - 2-¢ u3z., crep. - Cankrt-IlerepOypr: Jlaus,
2018. - 200 c. - https://e.lanbook.com/book/102250#book_name.
3. CtpombGepr, Apmun 'enpuxoud. Ousndeckas xumus [Tekcr)
: yueOHUK i ctyneHToB By30B / A. H. Ctpom6Gepr, /1. I1. Cem-
4yeHko ; mox pea. A. I'. Ctpombepra. - 3-e u3., ucrp. u jgom. - M.
: Beicmas mkomna, 1999. - 527 c. - bubnuorp.: ¢. 511 - 515. - ISBN
5060036278 : 40.00.

3 |IloaroroBka k npomexy-|1. Metoguueckue pekoMeHAalMK K OpraHu3aluy ayIMTOPHOU 1
TOYHOH aTTecTaluyl  |BHEAYAUTOPHOM (CaMOCTOSITENIbHOI ) pabOThI CTYICHTOB: METO/IU-
yeckue ykazanus / coct. T.I1. Ctopoxenko, T.b. [lounnok, A.B.
becnanos, H.B. Jlo3a. — Kpacnogap: Ky6anckwuii roc. yH-T, 2018.
89 c.

2. Cubapos, /1. A. Karanu3, KaTaTuTHYECKHE TIPOIECCHl U peak-
TOPHI [ DNeKTpOHHBIH pecypc]: yuedHoe nocodue / [1.A. Cubapos,
H.A. CmupnoBa. - 2-e u3g., crep. - Cankrt-IlerepOypr: Jlaus,
2018. - 200 c. - https://e.lanbook.com/book/102250#book name.
3. CtpombGepr, Apmun ['enpuxoud. Ousndeckas xumus [Tekcr)
: yueOHUK i cTyneHToB By30B / A. H. CtpomGepr, /1. I1. Cewm-
4yeHko ; mox pea. A. I'. Ctpombepra. - 3-e u3., ucrp. u aom. - M.
: Beicmas mikoma, 1999. - 527 c. - bubnuorp.: ¢. 511 - 515. - ISBN
5060036278 : 40.00.

Y4eOHO-MeTOIUYECKUE MaTepuasbl NIl CaMOCTOSITENIbHONM paboThl 00ydaroluXcs W3
YHCiIa UHBAJIMIOB U JIMI C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMH 3/10POBbsI IIPEOCTABIIAIOTCS B (POp-
Max, aJJalTHPOBAHHBIX K OTPAHUYCHHUSM UX 3J0POBbS U BOCHPUATHUS HH()OPMAITHH:

JUnst a1 ¢ HapyIIeHUsIMU 3pCHUS:

— B leyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (hopmMe 2IIEKTPOHHOI O TOKYMEHTA,

JList AL ¢ HapyIEHUsIMM CITyXa:

— B meuaTHoi (opme,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.

JUnist T ¢ HapyIIeHUsIMU OTIOPHO-/IBUTATENIBHOTO amnmapaTra:

— B mIeyaTHOM opme,

— B (hopMe 2IIEKTPOHHOT O TIOKYMEHTA,

JIaHHBII TTIEpeYeHbh MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00y-
YaIOIUXCA.

3. O0pa3oBaTebHbIe TEXHOJIOTHH

Jnst popMuUpOBaHUST KOMIIETEHIIUI B MPOIIECCE OCBOCHHS Kypca MCIOIb3YeTCs] TEXHOJIO-
rusi podecCHOHaNbHO-Pa3BUBAIOIIET0 O0yUeHHs, MpeaycMaTpUBarolas He TOJIBKO INepeaavy
TEOPETUYECKOI0 MaTeprasa, HO U CTUMYJIMPOBAHNE MTO3HABATENIbHBIX JEHCTBUM CTYIEHTOB.

Co3nanue B yueOHOM 1€ATEIbHOCTH TPOOJIEMHBIX CUTYyalluii U OpraHu3alys akTHBHOM ca-
MOCTOSATENIBHON NEATENIbHOCTH O0yJaromuXcs M0 MX Pa3pelleHUI0 NPUBOJUT K TBOPUYECKOMY
OBJIQJICHUIO 3HAHUSIMU, YMEHUSIMH, HAaBbIKaMU, Pa3BUTHIO MBICIUTENBHBIX cllocoOHOCTEH. PaboTa
C JICKTPOHHBIMH 0a3aMU JIaHHBIX, [TOJIFOTOBKA pedepaToB U 3amuTa B (opMe JT0KJIaga Ha CeMU-
Hape, BKJIIOYAroLIasi OTBEThI Ha BOIPOCH! U/WJIM TUCKYCCHUIO, UHJIMBUYaIbHBIX 3aJaHUM, JUCKYC-
CHUH 10 00CYKIaeMbIM BOIIPOCAM.

MynbTUMeANHHBIE IPE3EHTAMU 0 TeMe 3aHATHs. JlOKIaabl CTYIEHTOB ¢ MYJIbTUMEHH-
HOU Tpe3eHTanueit no pepeparam. AMCKyccHn 1o TemMe 3aHATHS. Y CTHBIN Onpoc.
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Jns M1 ¢ OrpaHMYEeHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI IPEYCMOTPEHA OpPraHU3aLMUs
KOHCYJIbTALIMM C UCIIOJBb30BAHUEM DJIIEKTPOHHOMU IMOYTHI.

4. OHQHO‘IHLIC N METOAUYIECCKUE MaTCPUAJIbI

4.1 OueHouHble cpeACTBA JJISl TeKYLIEro KOHTPOJISI YCIIeBAeMOCTH M NPOMEKYTOYHOM
aTTrecTanuu

Texyuwyuii Konmponsb 3HaHUIl OCYIIECTBIISIETCS B BUJE MPOBEPKH BBIOJIHEHHUST 00yUarolu-
MUCSI MH/AMBU/YaIbHBIX PACUCTHBIX 3aJaHUi. BhImonHeHus 3a1anus npemnonaraet npopaboTky
TEOPETHYECKOr0 MaTepHralla 1o JaHHOU TeMe. 3aJaHusl BBIIAIOTCA CTYJEHTaM IIOATAIIHO 10 MEpe
M3YYEHHUs UMHU COOTBETCTBYIOILETO pa3zeiia Ha JIEKIIMOHHBIX 3aHATUAX. Ha BeInmonHeHne 3ananus
OTBOJIUTCS 2 HEJENH, 110 IPOLIECTBUHA KOTOPBIX CTYJAEHT CAAET 3aJaHue Ha IIPOBEPKY.

IIpuMepsI pacyeTHBIX 3aJaHUH 110 JUCHUILIMHE:
Cmayuonaproe npubaudicenue

a) ChopmynupyiTe CTallMOHAPHOE NMPUOIMKEHNE TS CIICIYIOIEH CUCTEMBbI B3aMMOCBSI-
3aHHBIX peaKLHii

R-Ii—-.—=—>..—-L—>P

Y KpaTKo 00cyauTe, B KAKUX CIIy4asiX MCIOJb30BAHUE CTAIIMOHAPHOTO MPHUOIKEHUS SIB-
JSI€TCS ONIPAB/IAHHBIM.

6) Kpatko oOGcyaure, B Kakoil CTENIEHH PeaKLUH, IPOTEKAIONIUE CTALIMOHAPHO, OJIU3KU K
paBHOBecHio. OOCyxeHUE MPOBEAUTE C UCIOIb30BAaHUEM MOHATUI SHTPONUU U MPOU3BOACTBA
SHTPOIHH.

B) Peakuuu nermaporennsannu metuiukiorekcana CsHi1CH3 1o Tosmyosia urpaer Bax-
HYIO POJIb B IPOU3BOJICTBE OCH3MHA. DTa peakirs XOPOIIO KaTalu3UpyeTcs IUIATUHOM 1O CIeny-
IOLIEMY MEXaHU3MY

CeH11CH3 + * LC(,H]]CH;
CsH1iCHs*— > CeHsCH;"+ 3H,

CeHsCH3 ———>C¢HsCHs + *.

[ToyunTe BBIpAKEHHE JUIsi CKOPOCTH 00Opa30BaHMs TOJYOJIa, IPEAIoaras, 9T0 PeaKIyst
nACT TOJIBKO B OJHOM HaHpaBﬂeHI/II/I 1 494TO CTCIICHb 3aIlIOJIHCHUA HOBerHOCTI/I TOJ'IYOHOM MHOTI'O
60HBIH€ CTCIICHU 3aIIOJIHCHUA HOBerHOCTI/I MCETHUJIIIUKIIOTCKCAHOM, a CKOpOCTI) HOHHOI\/’I peaKHI/II/I
OHpeﬂeHﬂeTCH CKOpOCTBIO I[eCOp6]_H/II/I TOJ’Iyo.]’Ia.

IIpogpunu nomenyuanvroti snepauu

DHeprust akTUBAIUU ISl pEaKIINN

AB + C — A + B — 50 xIx/Momb

B razoBoi (aze cocrapiser Oosbinyto Benuuuny — S00 kJ[>x/mMomns. Mcnonb3oBanue kara-
JU3aTopa MO3BOJISIET CYIIECTBEHHO MOHU3UTh IHEPrui0 akTuBanuu. Katanutuueckas peakuus
UJIET Yepe3 TUCCOIHannio Mojekya AB, azcopOrpoBaHHBIX Ha MOBEPXHOCTH KaTalln3aTopa.

a) Hapucyiite npoduin moTeHInaabHOM SHEPTUU KaTaTUTHUECKOH 1 ra30(a3zHoi peakuii
Ha SHEPTEeTUYECKON IuarpaMMe ¢ TOYHBIM YKa3aHUEM KITFOUYEBBIX 3HAYCHUN YHEPTUU, UCTIOIb3YS
JUTSL TOU LIEH TaHHBIEC U3 MIPUBEACHHON HIDKE TaOTHUIBI.

0) YkaxuTe, Kakoe COCTMHEHUE SIBISICTCS HAan0O0JIee YCTOWYMBBIM HHTEPMEIUATOM.

B) YKaxkuTe, Kakas CTylI€Hb, CKOPEE BCETO0, SIBIAETCS JUMUTUPYIOUIEH.

Ancopbupytomuiics | Hads, ®Jl/MOIB Her nepesoyia Eaet, KJDK/MOITB
aTOM MIIM MOJIEKyIa
AB 50 AB+C— A +BC 500
C 75 AB* > A"+ B” 75
A 200 CB"— B +C 100




B 125 — —
BC 50 — —

Uszomepmol adcopoyuu Jlenemiopa

[Tonyunre n3oTepMmsbl agcopouuu JleHrmMiopa AJis CIeIyIoIuX CIIy4aeB:

a) MoJekyssipHas ancopouus CO;

0) nuccormatuBHas ajgcopoums CO;

B) KOHKYPEHTHasl aJIcOpOIIHs MOJIEKYIIIpHO aficopOupyromierocst CO u TMCCONMATUBHO al-
copOupyromierocs: Hy (63 BO3MOKHBIX PEaKInii);

T') IPEINONIOKUM, UYTO KaTanuTruueckoe oopazoBanue meranona u3 CO u Hy uaet no mexa-
HU3MY, B KOTOpoM peakuus mexy CO u nepBeiM aToMoM H omnpenenseT ckopocTs npoiiecca (00-
pPaTHBIMU pEaKIUSIMHA MO>KHO TIPeHeOpedh), a BCE OCTAIBHBIE CTAINN MOYKHO CUUTATh OBICTPHIMH,
3a UCKITIOUEHHEM JIeCOPOIIUH METaHOJIa, KOTOPYIO MOYKHO TpeIoiaraTh MPOTEKAroIIel B paBHO-
BECHH C Ta30BOM (hazoii:

— MPENOJIOKUTE MEXAHU3M PEaKIINH;

— MOJYYUTE BBIPAKEHUE JIJIS1 CKOPOCTU PEAKIIHH;

— ompenenuTe Aana3oH U3MEHEHHS TOPSIKOB PEaKIIMH 110 BOJOPO1Y, MOHOOKCHTY yTJIe-
pOJia ¥ METAHOITy B MPEATNOIOKESHHIH, YTO BOJIOPO acopoupyercs Haubosee Jerko B CPaBHEHUU
C IPYTHMH Ta3aMHu.

Cunmes memanona

[Tocneanue viccnenoBaHus MO KaTaTUTUYECKOMY cuHTe3y metanona u3z COz u H» ¢ uc-
MOJIb30BAHMEM MEIHOTO KaTaau3aTopa MOKa3ajiw, YTO 3Ta peaklus UMEeT NEPBBIH MOPSAIO0K 10
CO., a ee nopsnok no Hz pasen 3/2

CO2 + 3H> — CH30H + H20.

[Ipenmonaraercs, 94T0 MEXaHU3M PEAKIIUU BKIIIOYAET MCCOLMALIUIO MOJIEKYT BOJIOPO/A,
KOTpbIi 3aTeM pearupyet ¢ CO> ¢ oOpa3oBanueM popMuiaTa, KOTOPBIA OCTaeTcs aacopOupOBaH-
HBIM Ha TIOBEPXHOCTH. AZICOPOUPOBaHHBIN (POPMUIIAT 3aTEM TUIPUPYETCS C 00pa30BaHUE OCTAIO-
HIUXCsl aICOPOMPOBAHHBIMU JTHOKCOMETHIICHA, METOKCH W, HAaKOHEIl, METaHOJIa, KOTOPHIN 3aTeM
necopoupyercsa. CUHTE3 UIET B YCIOBUAX, MPH KOTOPBIX MOBEPXHOCTh OCTA€TCS MPAKTHUECKU
CBOOOJTHOM, a 00pa3yIONIMIICS B MPOIecce KUCIOpo ObICTpO yaansercs: B hopme Bojbl. Paccmar-
pPHUBAETCsI TOTBKO CKOPOCTh MPSIMOM peakilny, a caM MPOoIIeCC, KaK MOJIararoT, HJIET MO CIETYIONUM
OJICMCHTAPHBIM CTYIICHAM:

Ho+ 2" > 2H,

COz+ " < COY,

CO;"+H <> HCOO" +°,
HCOO"+ H" < H.COO™ + 7,
H,COO" + H" «+» H3CO" + O,
H3CO* + H* e H3COH* + *,
H3COH" < H3COH +".

1. JlonuimmTe NOCIEIHIOK PEAKIIHIO, IT0 KOTOPOM YIaIseTCsl KUCIOPO/.

2. Onpenenure, Kakas U3 CTyMeHEH, CKOpee BCEro, IMMUTHPYET MPOLIECC, €CIU 3TO MPO-
CTasi MOJIeNIb 0OBSCHSET HAOI0JaeMble TIOPSAKU PEaKIIHiA TT0 peareHTaM.

3. [lonyuuTte BeIpaXKeHHE AJISi CKOPOCTHU PEaKLUH, TPUHSB, YTO HA TUMUTHPYIOIIEH CTauu
HUJICT TOJIBKO ITpdaMasd peaklys, a BCC OCTAJIbHBIC PCAKIIMN HAXOAATCA B PABHOBCCHU.

4. Ilpu xakoit MmonbHOM f07e Ho CKOpOCTh peakiuy uMeeT MaKCUMallbHOE 3HaYeHHe?

NNk wh =

Peakxyus cuopoobeccepusaruis
I'unpoobecceprBane — OYEHb BaKHBIM KpyITHOMACIITAOHBIH Mpoliecc, UCOIb3YI0-
IIMHACS 1715 yIaJ€HUs Cephl U3 MPOAYKTOB nepepaboTku HedTH. B nelicTBUTETLHOCTH 3TO —
KPYIHENIINHT KaTaJuTUYECKUH ITporecc. B kayecTBe MOAENIN 3TOT0 IPOLECcca Mbl paCCMOTPUM
rujipoodecceprBanue THO(DEHA, MOJECIBHOTO CEPYCOAEPIKAIIEro MPOAyKTa nepepadboTku HedTu.
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B kauectBe katanuzaropa BozbMeM CoMo-cynbdua Ha HOCUTeNe U3 OKcuaa anmoMunus. [lon-
Hasl peaKl¥sl BBINVIAUT TaK:

C4H4S + 2H; <> C4He + HaS,

rJie IPOJIyKTaMu SIBJIAIOTCA OyTaaueH u cepoBogopoi. Hanbonee BaxHbIN HHTEpMEIUAT
o0pasyercs, Koraa THO(hEeHOBOE KOJBIIO PA3phIBAETCS U HHTEPMEIUAT afcopOUpyeTcs Ha Mo-
BEPXHOCTH B hopme

H,C=CH-CH=CH-S-".

W3mepeHHass CKOpOCTh peaklUy MOJUMHSIETCS YPABHEHHIO

- ka (szyz)a
1+ K, p; 1+(K,p, )"

Pr PHy

e — napuuagbHOe JaBjIeHHe THOEHa; — MMapUMaIbHOE JIaBJICHHE BOJOPOJA.

1. [Touemy, Kak KakeTCsl Ha MIEPBBIN B3TJISAJ, CKOPOCTh OOPATHON PEaKIUM MPOTMYIIEHA B
MPEeAJIOKEHHON KUHETUKE?

2. [lpennoxkute MEXaHU3M pEaKIui, B KOTOPOM Obl IPUCYTCTBOBAJ YKa3aHHBIM HHTEpPME-
JUaT, U MOJIYYUTEe BBIpAKEHUE ISl CKOPOCTH PeaKIMU ¢ yueToM oOpaTHoi peakuuu. [Tonckaska:
MPUMHUTE, YTO BOAOPO U THODEH aJCOPOUPYIOTCS Ha pa3HBIX IIEHTpax.

3. IlokaxuTte, 4TO MOJYYEHHOE BaMH BBIPAKEHHUE I CKOPOCTH PEAKIUU CBOJUTCS K
HaIMCAaHHOMY BBIIIIE, KOT/Ia MPOIECC UACT MPU N30BITKE BOIOPOIA.

4. Kakoii komnoneHT sBisiercss HUWP st nannoit peakuun?

CKOpOCTh peakiuu UMEET XapaKTEPHYIO 3aBUCUMOCTh KOHIICHTpauu Bogopoaa. [louemy
W3 TOI 3aBUCUMOCTH BBITEKAET Mperonokenne 06 aacopouun S* u H' Ha pasHbIX LeHTpax?

Kamanuzamopwvi cunmesa ammuaka

KaranuzaTop cuHTe3a ammuaka ObL mosTydeH BocctaHoBieHrnem Maruetuta (FesO4), B KO-
TOpOoM pacTtBopeHo 3 Bec. % Al2O3. BoccTaHoBieHUE MPOBEAEHO B TAKUX YCIOBUAX, UTO YACTHUILIbI
MarHeTuTa CBOM pa3Mep He M3MEHsIU. BoccTaHOBIIEHNUIO MMO/IBEPTrajioCh TOJIBKO YKEJNE30 10 YH-
croro Fe, a ¢ Al2O3 HUYEro He MPOUCXOAUIIO.

1) OOBsICHUTE 3TO SBICHUE.

2) Ouenute o0beM mop B 1 T kaTanuzaTopa (MM OTHOCUTEIbHBIA 00beM Top B %), o0pa-
3YIOIMUXCS NP BOCCTAHOBJICHUH, UCIIOJIb3YS CIEAYIONINE JaHHBIC: MOJISPHBIA BeC Mwre=55,85
I/MOTB, pre203= 5,18 T/eM?, pre = 7,86 T/cM?, panos = 3,97 riem?.

3) IloBepXHOCTHBIE YHEPTUN PA3IUYHBIX TPAHEH XKeje3a CIETYI0T COOTHOIEHUSIM

YFe(100) < YFe(110) < YFe(111). OOCYIUTE ATH COOTHOIICHHUS U BBHITEKAIOLIUE M3 HUX CIIEACTBUS
JUIsl TIOBEPXHOCTH BOCCTAHOBJIEHHOTO kKeJne3a. Huke Mbl IpUMeM, YTO BOCCTAHOBJIEHHOE YKEJE30
uMeeT B ocHOBHOM rpanu Fe(100) (onmpaBaaHo i 3TO NPEANON0KEHUE?).

4) Kak ycranosieHo meroaoM bOT no nzorepmam agcopoiiu No, BOCCTaHOBIIEHHBIN Mar-
HETHT ¢ 100aBKAMU OKCHJIA ATIOMUHHUS UMEET yIeIbHYI0 MOBEPXHOCTH 29 M? Ha TpaMM KaTalu3a-
Topa. BeIIo Takke HAWIEHO, YTO TPU AWCCOIUATHBHON afcopOumu N> Ha TpaMM KaTalnu3aropa
caautesa 2,2 ma Nz (cTaHaapTHbIE yCIoBHS, T.e. Temmneparypa paBHa 273 K, naBnenue — 1 6ap
(=100000 ITa)). Onpenenute yneapHyto (Ha TpaMM) IUIONIAAb TOBEPXHOCTH KaTaIn3aTopa, Mpu-
HSIB, UTO aTOMapHbIi a30T popmupyet Ha oBepxHocTH Fe(100) ctpykTypy c( 2X2).

5) Uem paznuuaroTcs 3Ta IUIOIMIAAb MOBEPXHOCTH U IUIOIIA[b, ONPEEIIEHHAs METOA0M
BOT?

Kosgpdpuyuenm npununanus memana na nosepxrnocmu Ni(100)

Ha npuBeneHHOM pHCYHKE MOKa3aHa CTENEHb 3aXBaTa yriepoja Ha MOBEPXHOCTH
Ni(100) , BeIgepkaHHO# B aTMOC(hepe MeTaHa P pa3IMyHbIX TeMIepaTypax. MeTaH AucCOonn-
MpYET Ha ITIOBEPXHOCTHU, B PE3YJIHTATE YETO BOJOPOJ OTIEISAETCSA U TOBEPXHOCTh MMOKPBHIBACTCS
cioeMm yriepoja. Cxema peakii UMeeT BU:



1.CH4+2" — CHs" + H,

2.CH;'+ "> CH, +H',

3.4T1.0.,

/i€ epBasi CTYIEeHb SBISIETCS TUMUTHPYIOIIEH.

1. OnpenenuTe 4UCIO aKTUBHBIX IIEHTPOB HA IO-
BepxHoctu Ni(100), npunss i = 8, 90 r/em, MOJISIPHBII
Bec paBHbIM Mw = 58,71 r/cM> U cumTast, YTO Kbl aTOM
Ni mpeacrasmsier coboir nentp; Ni — meramr ¢ ['IIK-
pPELIETKOM.

2. Onpenenure abCcoONOTHOE 3HaYeHUE K03 Puim-
€HTa NPWIUIAHUS TPU Pa3TUYHBIX TEMIEpaTypax.

3. Onpenenure KaXyllyrocsi SHEPTUI0 aKTHUBAaIlUU
JUTSI TIpoIiecca akKoMoAaluu. B skcrepuMenTax s ooec-
nedyeHus skcnoszunuu B 0,2 6ap/c HeoOXoanMa BbIAEPKKA

L 1
obpasua B TeueHue 152 c¢. Onpenenure, KakoBo ObLIO AaB- 0‘00,0 0.1 0.2 0.3

neHue MetaHa (B Top) B 3TUX 3KCIIEPUMEHTAX. Kenosuums, 6ap - ¢
Oxucnenue 6o0opooa Ha Pt
Cunres Boab! u3 Hz u Oz Ha MOBEPXHOCTH IJIATHHBI, KaK MOJIaraioT, UAET CO CIEAYIOIUMU

CTagusiMu:

1. H>+ 2" < 2H",

2. 0>+ 2" 207,

3. O'+H - HO +7,
4. HO +H < H.O" + 7,
5 H,O" < H,O+ .

a) MoskeTe 1 Bbl IPEATIOKHUTD JIPYTUE JIEMEHTAPHbBIE CTAMH, KOTOPbIE MO OBl OBITh
YYTEHBI B CHHTE3€ BOJIbI?

6) Huxe Mb1 OyeM paccMaTpuBaTh TOJIBKO IATh BBIMICIIPUBEICHHBIX CTAAUNA U IIPUMEM,
YTO peakuuu ctaauu 1, 2, 4 u 5 uayTt B yciaoBUsIX KBazupaBHoBecus. Hanummre BoipaykeHue ass
CKOpOCTH JIMMUTHpYIOLIEH cTanuu (3), copeprkaliiee BhIpakeHHs sl CKOPOCTU IPsSMO U 00pat-
HOM peakiuil. DTO BbIpa)KeHHE JOHKHO COJAEPKATh TOIBKO CTENEHH IMOKPBITHS OBEPXHOCTH IS
COEIMHEHUH, BXOJAIIUX B ypaBHEHHUE (3).

B) [lokaxkure, 4TO 3Ty CKOPOCTh MOKHO TaK)Ke MPEICTaBUTh B BUJIE

pH20 2
r=k, + K\ K,Py, Po, (l-———7)0,
KGPH2 7 Po,

1 BbIpa3utTe K uepe3 KOHCTaHThl PABHOBECHUS.

r) MBI Teneps MpuMeM, YTO KUCIOPOI SIBISIETCSl HanboJsiee n30BITOYHBIM HHTEPMETUATOM
peaxkuun (HMMP). Haitnute O+ B 3TUX yCIOBUSX.

1) [Tpunumast, uro kucnopon sisnsercss HUMP, onpenenute nopsinku peakiuu o Hz, Oz u
H20 B ycnoBusix, 1ajgekux OT paBHOBECHS.

e) [lepeiinem Kk IpyroMy nNpeaesibHOMY CIy4dar0, KOT/Ia B YCIOBHUSAX PEAKIUU CTENEHb IO0-
KPBITHSI IOBEPXHOCTH KUCJIOPOJIOM O4YeHb Mana. Onpenenure, 1Jisi KAKOTO COCTaBa CMECH ra3oB
H> 1 Oz ckopocTh peaknuu OyaeT MaKCUMAJIbLHOM B YCIIOBUSX, TAJICKUX OT PABHOBECHS.

KaranuzaTtop nomnyuen nponutkoid A1203 pactBopom conu Pt 1 nocnenyromumMu CymKoin
¥ BOCCTAHOBJICHUEM MeTasuia. AKTUBHOCTh OJIHOTO rpamMMa Karaju3aTopa omnpeseseHa B Tpyoya-
TOM PEAKTOpE B YCIOBUSX, Koraa kucnopon asusercs HUWP, a akTuBHOCTB KaTain3aTopa O4€Hb
BBICOKA. Y CTAHOBJIEHO, YTO CKOPOCTbh PEAKLHUH YBEIMYUBACTCS C TEMIIEPATYPOM, HO JMHEHMHOMN
3aBUCHUMOCTH B apPEHHYCOBCKUX KoopanHaTax Mexnay In () u 1/T He nabmronaercs.

x) JlaiiTe, mo kpaiiHel Mepe, 0IHO KaueCTBEHHOE OObsICHEHHE HAOII0aeMOMY OTKIJIOHE-
HUIO OT JJMHEHHOU 3aBrcuMocTH In (r) ot 1/T.
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Kamanumuueckoe doorcucanue 6uix10nHulx 2a3o8

Hwxe mbl mpoananusupyeM mojenb Karanutudeckod HeruTpanuzamuu CO u NO B BbI-
XJIOTIHBIX ra3ax aBTOMOOWJIEH, MPH KOTOPOH oOpa3yrorcs Oosiee Ge30macHbIe ISl OKPYKaIoLIeH
cpenbt CO2 u No. Peakiuio MO>XKHO pa30uTh Ha CIEAYIOIIHME dJIEMEHTApHBIC CTAINH, KOTOPBIEC BCE,
3a UCKJIIOYEHUEM BTOPOM CTaJuU, SBIISIOLICHCS JIUMUTHPYIOLIEH, UAYT B YCIOBUSAX KBa3UPaBHO-
BECHSI:
NO + <> NO"
NO" +"— O +N’,
CO + "« CO’,
CO'+ 0" COy" +,
COy e COz + 7,
N +N &Ny +7,
Ny Ny + 7.

a) 3anuIInTe TIOJHYIO PEAKIINIO U BBIPA3UTE KOHCTAHTY paBHOBeCcHs Kg uepe3 mapiuaib-
HbI€ JIaBJICHUS YYaCTBYIOLUX B PEAKIIMU Ia30B.

0) MoskeTe JI1 BBl IPUBECTH €III€ XOTsI OBbI OJTHY AJIEMEHTAPHYIO CTAINI0, KOTOpast Obla Obl
yMECTHA JJIsl JAaHHOTO Tpoiiecca?

B) [lokaxkxuTe, 94TO TP MCIIOIB30BAHUH BHITICTIPUBEICHHBIX TOMYIIEHUH CKOPOCTh PeaK-
IIUU MOXKET OBITh 3amKcaHa B BUJIE:

Nk wh =

2 1 yPn, Pco
Prob. (1— 2).
r=k)*K; K; Pvo Pco
r) Bripasure Kguepes k1 — k7.
Hwxe Mbl iprMeM, 4TO aicOpOUPOBAaHHBIA KUCIOPO SBJIsETCS Hanbosiee N30bITOUHBIM
untepmenuarom peakiuu (HUUP), o ecth O+ = 1 — Oo.

1) Boipasute O+ TONBKO Yepe3 KOHCTAHThl paBHOBECUS U MApIUAIbHbIC 1aBICHUS.
e) IIpunumas, uro xucinopon ssisercs HUWP, onpenennure nopsaku peakuuu Uist BCEX

Y4acTBYIOIIMX B HEH Ta30B, TO €CTh HAMANUTE NNO, Nco, N V> U N 0> .

[TycTh sHeprus akTUBAIMU ObLIa U3MEPEHA B YCIOBHSX MOYTH YUCTOW MOBEPXHOCTH, TO
€CTh

O« = 1.

k) TlomyunTe aHaNMUTHYECKOE BBIpAKEHUE TSI KAXKYIIEHCS SHEPTUU aKTHBAIIMHM B ITHX
YCIJIOBHSIX, BBIPA3UB €€ Yepe3 SHEPTUI0 aKTUBAIIUN JIUIMUTHPYIOMIEH CTAANU U U3MEHEHUE YHTAb-
MUY B KBa3HUPABHOBECHBIX CTAUSX.

Memoouueckue pexomenoayuu onpeoenaiouiue npoyeodype OUeHUGAHUA CAMOCHOA-
mMenbHO20 PeueHUs KOMNIEKCHBIX PACYEMHbIX 3a0ay

dopma npoBeieHUs — MUCbMEHHO + coOecel0BaHue.

[IponomxurensHOCTh — 10 MUHYT.

KomrmekcHas pacueTHasi 3ajjaua BKJIIOYAaeT TEOPETUUYECKUE BOMPOCHI, BEIBOA (OpMYT B
o01iemM BHJIe, TPOTHO3UPOBAHUE MOBEJCHHS CUCTEMBI U BBISBIICHUE 3aKOHOMEPHOCTEN Ha OCHO-
BaHUU TMOJYYEHHBIX (popMyn U ypaBHeHUH. CTYAEHTH CaMOCTOSATEIHHO PEHIAIOT KOMILIEKCHYIO
3a/1a9y BO BHEAYJUTOPHOE BpeMs. B cpok, 0003HaueHHBIH TperogaBaresieM, 00 yJaronuiics caaet
pelleHue 3a7a4r B TUCbMEHHOM BHUJIE M B X0JI¢ YCTHOM Oecenbl. B xoze ycTHOM Oecebl ¢ mperno-
JlaBaTesIeM CTYACHT JOJDKEH IIPOAEMOHCTPUPOBATh 3HAHNE TEOPETUYECKUX 3aKOHOB, KOTOPBIE Jie-
’KaT B OCHOBE OIKCHIBAEMbBIX SIBIICHUI, 00OCHOBATh MCIIOJIb30BAHHBIC AJIS PEIICHUS METOMAbI U
C/leJIaHHBIE BBIBOJIbI, KPOME TOT'O MPEIO0/1aBaTENb ONPAIINBAET CTYICHTA Ha IPEIMET BbIABIICHUS
3HAHMSI OCHOBHBIX MOJIOKEHUN pa3ieNid AUCIUTLIHHBL.

Kpurepun onenkmn:
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- OLIEHKA «3a4TeHO0» peleHo He MeHee 70% 3agaun, CTYIEHT BJaJCeT TEOPETUUECCKUMU
3HAHUSAMU 10 JTaHHOMY pasJielny, MO>KeT 00OCHOBATh BHIOPAHHBIE METOJIbI K PELICHUIO 331a4u U
CeTIaHHBIC BBIBOJIBI, JOMYCKAET HE3HAYUTEIbHBIC OIINOKH.

- OLIeHKA «He 3a4TeH0» peuieHo MeHee 70% 3aauu CTYACHT J0MYCKAaeT CYIIeCTBEHHbIE
OIIMOKY 10 MaTepuaiy pasjena, He BlaJeeT TEPMUHOJIOTHEH B paMKaX JUCIUIUIMHBI; HE MOXKET
00BSACHUTH perieHre, 000CHOBATh BbIOPaHHBIE METO/IbI U CIETIAHHBIE BBIBOJIBI.

OneHoyHble cpeACTBa /JIsi MHBAJIMJIOB U JIMI] C OTPAHUYEHHBIMU BO3MOKHOCTSMU 3710PO-
Bbsl BBIOMPAIOTCS C YYETOM MX MHAMBUAYAIBHBIX MCUXO0(DU3NIECKUX OCOOCHHOCTEH.

— TIpH HeOOXOAMMOCTH HHBAIH/IAM | JIT[AM C OTPaHHYECHHBIMHI BO3MOXXHOCTSIMHU 3/I0POBBSI TIPEI0-
CTaBISICTCA JOMOTHUTEIBHOE BpeMs JUIsl TOJATOTOBKH OTBETA Ha SK3aMEHE;

— TIpU TIPOBEJICHUH MTPOIIETyPHI OIICHUBAHUSI PE3YIbTATOB O0YUYCHUSI MHBAIUIOB U JIUI] C OTPAHU-
YEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI IPEYCMATPUBAETCS UCIIOIb30BAHNE TEXHUYECKUX CPEJICTB,
HEOOXO/IMMBIX M B CBSI3U C X WHAMBHyaTbHBIMH OCOOCHHOCTSIMHU;

— IIPH HEOOXOAUMOCTH JUTs 00YUAIOIIUXCSI C OTPAaHMYEHHBIMH BO3MOYKHOCTSIMH 3/I0POBbsI U MHBA-
JUJI0B TpOLIeypa OLIEHWBAHUS PE3yJIbTaTOB OOyUYEHUS MO JHCUUILUIMHE MOXET IMPOBOJUTHCS B
HECKOJIKO ITAroB.

[Ipouenypa onieHuBaHMs pe3yIbTATOB 00YUESHHSI MHBAINUIOB U JIUI] C OTPAHUYEHHBIMHU BO3-
MOYKHOCTSIMH 3/I0POBbS 110 JUCHUIUIMHE (MOAYIIO) IPEAyCMaTpPUBAET MIpeocTaBIeHue nHpopma-
uH B hopMax, alanTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPHUTHS HHPOPMALINH:
Jnist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B IleyaTHOM (popme yBeTHMUEHHBIM HIpUPTOM,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA.

JIns AL ¢ HapyIeHnsAMH CIlTyXa:

— B meyaTHoi opme,

— B (hopMe 3JIEKTPOHHOI'0 IOKYMEHTA.

Jnist U1 ¢ HapyIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arnapaTra:
— B IIeYaTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHbIN 1epedyeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCMMOCTU OT KOHTUHI€HTa 00Yy-
YaroLIUXCs.

CprKTypa OLICHOYHBIX CPEACTB AJIA Telcymeii u l'lpOMe)KyTO‘-lHOﬁ aTTeCTallum

HaumenoBanue
Kon xontponupye-
No KonTponupyemslie pazaens o OIIEHOYHOT'O CPEJICTBA
MOHU KOMIICTCHIIUN
/i (TeMBbI) TUCHMIUIAHBIF . IIpomexyTrouHas aTre-
(umu ee 4acTH) Texymuii KOHTPOJIb
cranus
Bsenenue B katanus Buinonnenue pac- | Bonpocw k 3auemy
1 IK-1 yemuwix saoanuti | 1-3
CoBpeMEeHHbIE COCTOSIHUE Buinoanenue pac- | Bonpocwl k 3auemy
) TEOPETUYECKUX HCCIIENO- K- 1 yemuuvlx 3a0anuil | 4-7
BaHUI B 00JacTH Karta-
Jm3a
Buvinonnenue pac- | Bonpocul k 3auemy
[IpakTHKa reTeporeHHoro .
3 TIK-1 yemnwvix 3a0anuil | 8-15
KaTanus3a

IMoka3aTeu, KpUTEPHUH U HIKAJIA OLEeHKH c()OPMHUPOBAHHBIX KOMIIETEH it
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Kox m nanmenona-
HHe KOMIeTEeHI N

CooTBeTcTBHE YPOBHEIH 0CBOCHHSI KOMIIETEHIIUH IJIAHUPYEMbIM pe-
3yJbTaTaM 00y4eHUsl U KPUTEPUSIM UX OLlEHHBAHUS

MOPOroBbIi

0a30BbIi

NPOJABUHHYTHIN

Ounenka

Y 10BIE€TBOPUTEIIBHO /
3a4TEHO

Xopomio / 3a4TeHO

OTiIM4HO / 3a4TEHO

Hmeet obpwisounbie
3HaHusi B 00JACTU TE€O-
PETHYECKHX OCHOB Ka-
Tayn3a, TpeOoBaHM K
TeTepOreHHBIM KaTa-
JU3aTOPaM M MPaKTH-
yeckux obnacteil npu-
MEHEHHS TeTePOTeH-
HOI'0 KaTajusa, a
TaKXe B 001aCTU
MPAKTUIECKOTO TIPH-
MEHEHHS TeTEPOTeH-
HOI'0 KaTajau3a

3naem ¢ nekomo-
puimu npodenamu
TEOPETUYECKHE OC-
HOBBI KaTajau3a, Tpe-
OOBaHUS K reTepo-
TEHHBIM KaTaJIu3aTo-
pam U MpaKkTUYecKue
00J1acTH MpUMEHe-
HUS TE€TEPOreHHOI0
KaTaJin3a, a TakXke B
o0acTu mpakTuie-
CKOTO IIPUMEHEHUS
reTeporeHHOro Kara-
Im3a

Nwmeet noanvie u enyoo-
Kue 3HaHus B 001IacTu
TEOPETUYCCKIX OCHOB
KaTainsa, TpeOoBaHMM
K TeTepOTEeHHBIM KaTa-
TU3aTopaM U MpakTude-
CKHX obJlacTelt mpume-
HEHUS Te€TePOreHHOTO
KaTajausa, a TakKe B 00-
JIACTH MPAKTUYECKOTO
MIPUMEHEHHUS TETePO-
TeHHOTO KaTajn3a;

Ymeem paccunthiBaThH
OCHOBHble TIapaMeTpbl
KaTaau3aTopa U KHHe-
TUYECKHUX XapaKTepH-
CTUK PEaKIuHu Ha OC-
HOBaHHH JKCIEepU-
MEHTAJIBbHBIX JAaHHBIX,
HO JIONYCKAaeT CyIle-
CTBEHHBIE OIINOKHU;

Ymeem onpenensats
napaMmeTpsl KaTaju-
3aTopa U KHHETHYE-
CKUX XapaKTEPUCTHUK
peakuyu Ha OCHOBa-
HUU  DKCIIEPUMEH-
TAJIBHBIX JAHHBIX C
MOTPEIIHOCTSIMU U
HEOOJILIIUMH OIINO-
KaMU;

Ymeem onpenensars na-
paMeTpbl Katajud3aTopa
N KMHCTUYCCKHX Xapak-
TEPUCTUK PEAKIUU Ha
OCHOBAaHMHM  JKCIIEPH-
MEHTaJIbHBIX JJAHHBIX;

Braoeem ocHOBHBIMU
METOJIaMU TPOTHO3HU-
pOBaHMS KHHETHYE-
CKHX XapaKTEePUCTUK
mporecca Ha OCHOBA-
HUU SKCTIEPUMEHTAIIb-
HBIX JTaHHBIX, HO
TOJIBKO C YKa3aHUSIMU
peroaaBaTes 1o
BBIOOPY METO/Ia U 110
€ro peaau3anuu

Bnaoeem ocHoB-
HBIMU METOJAMHU
MIPOTHO3HPOBAHUS
KUHETUYECKHX Xa-
PaKTEPHUCTHUK MPO-
Iecca Ha OCHOBAHUH
BKCHepI/IMeHTaHI)HBIX
aHHBIX, HO TOJILKO C
YKa3aHI/I$[MI/I npeno-
JlaBatesisi Mo BEIOOPY
METO/Ia UJIN I10 €ro
peanu3anum

Braoeem ocHOBHBIMHA
METOJIaMU TIPOTHO3HPO-
BaHUS KHHETHYECKUX
XapaKTePUCTHUK TPO-
1ecca Ha OCHOBaHHMH
AKCIIEPUMEHTAITBHBIX
IAHHBIX, BKIIOYas UX
CaMOCTOSITENILHBIN BEI-
o6op

3auTeHo-3K3aMeHAIlMOHHbIE MATEPUAJbI /15l IPOMEKYTOUYHOI aTTecTanuu (IK3a-
MeH/3a4er)

Bonpochl 1151 NOATOTOBKH K 3a4eTy

1. 1. IloscHure oOuIMe YepThl U pa3IMyuns TOMOT€HHOIO U F€TEPOreHHOr0 KaTaau3a.
2. OObsicHUTE MOHATHUS aTOMAPHON 3PPEKTUBHOCTH U JPYKECTBEHHOHN OKpYKarolel cpee.
3. 3aBUCHUT JIM NOPAJOK KaTAIMTUUECKON PEaKIUH OT JaBJIECHUS U TeMIlepaTypbl?
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4. laifte BBIBOJ M30TEpMbI afcopbunu Jlenrmiopa amns MosiekyisipHoi aacop6iuu CO Ha mo-
BEPXHOCTH MeTajljla ¢ aJicCOPOLIMOHHBIMU IIEeHTpaMu ojHoro tuna. [Iponenaiite To xe camoe
JUISL TUCCOLIMATUBHOM ancopoumu Ho.

5. KuneTnka Kakux MpOMBIIIJICHHBIX MPOIIECCOB MOXKET OBITh OMMCAHA B CTALlMOHAPHOM IMpH-
OnvKeHUH?

6. CdopmynupyiiTe OCHOBHbIE TPEOOBaHUS, MPEAbSBIIIEMbIE K TBEPJbIM KaTaau3aTopam, uc-
I10JIb3YEMBIM B IIPOMBIIIJIEHHOCTH.

7. MoxeTte 1M MPUBECTH IPUMED, B KOTOPBIX CKOPOCTh MOJIHOIO KaTaJIUTUYECKOTO Mporecca
KOHTPOJMPYETCS IEPEHOCOM PEAreHTOB BHE KaTAJIUTUYECKUX YACTHIL?

8. JlaiiTe HECKOJbKO MPUMEPOB MPOU3BOJICTB CHHTE3-Ta3a, a TaKKe 00JacTei ero mpakTHie-
CKOTO IIPUMEHEHUS.

9. OOBsicHUTE, KaK JIEKTPOHHBIE POMOTEPHI 00JETYal0T TUCCOIUANINI0 MOJIeKy No Tuma?

10. Kak paboratoT TormBHbIe 37eMeHThI? OOBSICHUTE POJIb KaTaau3aTopa B TEXHOJIOTUU TOII-
JIUBHBIX 3JIEMEHTOB.

11. B 3aBucuMocTH OT BBIOOpa KaTaau3aTopa, Ipolecc THApoodeccepuBaHus COPOBOKAAETCS
pa3Hoil cTeneHu ruipupoBaHueM. B kakoM U3 MOTOKOB MPOAYKTOB Ha He(TenepepadaThiBa-
IOLIEeM 3aBOJIe BbI Obl OCYIIECTBISUIA THAPOOOECCEpUBAaHUE, COMTPOBOXKAAEMOE THPUPOBA-
HUEM, a B KAKOM — HeT?

12. JlaiiTe KpaTKO€ ONMCAHUE IPOLIECCA KPEKMHTA B IICEB00KMKEHHOM KaTaTUTUUECKOM CJIOE.

13. [Touemy Uil HEUTpAJIM3ALUU BBIXJIOIHBIX T'a30B HCIOJIB3YIOT METAUIMYECKHE KaTau3a-
TOPBI U KaKU€ PEaKIIMA OHU KaTaJIu3UPYOT?

14. Kak MO’)KHO YMEHBIUIUTH BBIOPOCHI OKCUAOB CEPBHI OT TEIIOBBIX AJIEKTPOCTAHLIUMN ?

15. OnuinTe Npouecc CeIEKTUBHOIO KAaTaIUTHUECKOTO BOCCTAHOBIJICHHUS, MCIOJB3YIOLIUICS
st ynanenus NO, U3 IbIMa CTallMOHAPHBIX TEIJIOBBIX cTaHIMi. Kakue peareHTsl 00BIYHO
UCIOJIB3YIOTCS B IIPOLIECCE CEJIEKTUBHOIO KaTAJIUTUYECKOTO BOCCTAHOBIIEHUA?

4.2 Meroanuyeckue MaTepuaJbl, onpeae/siioliue Npoueaypbl OLeHNBAHUS 3HAHMIA,
YMeHHUii, HABBIKOB U (MJIH) ONBITA AeSITeJILHOCTH, XapaKTepPU3yoIuX 3Tansl ¢popMuposa-
HHUS KOMIIETEHIHIA.

Memoouueckue pekomenoayuu onpeoenaioujue npoueodypvl OUeHUBAHUA HA 3aueme

CryneHTbl 00s3aHbI caTh 3a4eT B COOTBETCTBUM C PACHMCAHUEM U y4eOHBIM IIaHOM. 3a-
YeT sABJseTCs POPMON KOHTPOJISI yCBOEHUS CTYAEHTOM Y4eOHOM MporpaMMsl 10 TUCHUIUIMHE WIN
€€ YaCTH, BBITIOJIHEHU S IPAKTHUYECKUX, KOHTPOJBHBIX, pedepaTuBHBIX padoT.

Pe3ynbrar cnaum 3adera 1o nmpociyliaHHOMY KypCy JAOJDKHBI OLIEHUBATHCS KaK UTOT Jes-
TEIHHOCTH CTY/ICHTA B CEMECTPE, 2 UMEHHO - T10 TIOCEIIaeMOCTH JIEKIINH, pe3yabTaTaMm paboThl Ha
71a00paTOPHBIX 3aHATHUSAX, BBIIIOJIHEHUSI CAMOCTOSATEIbHONW paOOThl ¥ MOJOKUTENbHBIX PE3YibTa-
Tax TeKyero KoHTposs. [Ipu sTom nomyckaercs Ha o4HON (hopme 0OydeHHs IPOMycK He Oosee
20% 3aHATHH, ¢ 00s13aTETHLHON OTPAOOTKON MPOIYIIEHHBIX JTA00PaTOpHBIX padboT. CTyIEeHTHI, Y
KOTOPBIX KOJIMYECTBO MPOMYCKOB, MPEBHIIIAET YCTAHOBJICHHYIO HOPMY, HE BBITIOJHUBIINE BCE
BUBI pa0OT ¥ HEYIOBJIETBOPUTEILHO paOOTABIINE B TEUCHUE CEMECTPa, IPOXOIAT codeceoBa-
HUE C TIperoaaBareneM, KOTOPBIA OMpalInBaeT CTYACHTa Ha MPEAMET BBISBICHUS 3HAHUS OCHOB-
HBIX MTOJIOKEHUN JUCITUTITNHBL.

Kpurepun onenku:

- OLIEHKA «3a4TEHO0»: CTY/ICHT BJIaJIC€T TEOPETUUECKUMU 3HAHUSIMU 110 JAHHOMY pa3eny,
3HaeT OCHOBHbIE (PU3MKO-XUMHUYECKHE XAPAKTEPUCTUKH MATEPUATOB U METOAbl UX U3MEPCHHS,
JIOITyCKAaeT He3HAUYUTEIbHbIE OMIMOKH; CTYIACHT yMEET MPABHIbHO OOBSCHATH MaTepuall, MILIIO-
CTpUPYA €ro IpUMepamH.

- OLICHKA «He 3aYTeHO0»: MaTepraJl HE YCBOEH WJIM YCBOEH YaCTUYHO, CTYAECHT 3aTpyIHs-

€TCsl MPUBECTHU MPUMEPHI, T0BOJILHO OrPaHUYCHHBIN 00beM 3HaHHM TPOrPaMMHOTO MaTepuaa.

S. IlepeyeHb OCHOBHOM U I0NOJTHUTEIbHON Y4eOHOM JIUTepPaTypbl, HEOOXO0AUMOM 151
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OCBOECHUS TUCUMILINHBI (MOTYJIs1)
5.1 OcHoBHasi JinTepaTypa:

1. Cubapos, 1. A. Katanus, KaTaJUTHYECKHE MPOLIECCH U PEAKTOPHI [ DIEKTPOHHBIHN pe-
cypce]: yuebnoe nocobue / JI.A. Cubapos, [[.A. CmupHOBa. - 2-¢ u3., crep. - Cankr-IleTepOypr:
Jlans, 2018. - 200 c. - https://e.lanbook.com/book/102250#book_name.

5.2 JlonoaHuTeIbHAS JIUTEPATypa

1. Ctpombepr, ApmuH I'enpuxoBny. @uznueckas xumus [Tekcr] : yaeOHUK /171 CTY/IEHTOB BY30B / A.
H. Ctpomb6epr, /1. I1. Cemuenko ; mox pea. A. I'. Ctpombepra. - 3-e u3., ucnp. u aom. - M. : Beiciias
mkona, 1999. - 527 c. - bubmuorp.: ¢. 511 - 515. - ISBN 5060036278 : 40.00.

I[J-Iﬂ OCBOCHUA JUCHUIIJIMHBI UHBAJIMJAMU U JIMIIAMU C OrpaHI/IquHBIMI/I BO3MOXHOCTIMH
SJIOpOBbﬂ NUMCHOTCI HU3JaHUSA B 3HeKTpOHHOM BUJIC B 3J‘I€KTpOHHO—6I/I6J'II/IOTeLIHI)IX CUCTEMax
«Jlaub» u «tOpaiT».

5.3 Ilepunoauyeckue u3IaHUs
B mupe Hayku.

XKypHan npukiaa HOH XUMHUH.
KypHuan puznyeckoit XUMHH.
Konnouanslii xypHai.

el N

6. MeToan4yeckne yKazaHus VI 00y4ar0 U XCs 110 OCBOCHUIO TN CHUILINHBI (MOAYJISA)

Jlexyuu Y crielmiHOe OCBOEHUE TUCIUIUIMHBI IPEAII0JIaracT akTUBHOE, TBOPYECKOE yUaCTHE
CTY/ICHTA ITyTEeM IUIaHOMEPHOH, TOBCETHEBHON pabOTHI.

Obwue pexomenoayuu

W3yuenune QUCHMIUIMHBI ClIEAyeT HaUMHATh ¢ IPOpaboTKU paboueil mporpammsl, ocoboe
BHUMAaHUE, YAEISI LEJSIM U 3a7a4aM, CTPYKTYpEe U COAECPKAHUIO Kypca.

CamocrodarenbHas paboTa NPOBOJUTCA € LENbI0 YIIIYOJeHHs 3HAaHUN MO JUCLMIUIMHE U
IIpEe1yCMaTpPUBAET:

- YTCHUE CTYACHTAMHM PEKOMEHJOBAHHOM JIUTEPATypbl M YCBOECHHUE TEOPETUYECKOIO
MaTepuaia JUCIUIUINHBI;

- IOJITOTOBKY K JIAOOPATOPHBIM 3aHATHIM;

- paboty ¢ UHTepHET - UCTOYHUKAMH;

- IOATOTOBKA K 3a4€Ty/3K3aMEHY.

[InanupoBaHue BpPEMEHH Ha CaMOCTOSITENIbHYIO paboTy, HEOOXOJUMOro Ha H3Yy4YEHHE
HACTOALIEH JAMCLUIUIMHBI, CTYACHTaM JIydlleé BCETO0 OCYILECTBIATH Ha BECh CEMECTP,
IIpeayCMaTpuBas MPU 3TOM PETyJSIPHOE NOBTOPEHHE MPONACHHOrO Martepuana. Marepuail,
NOJYYEHHBIH Ha JIEKIUAX, HEOOXOAMMO PETYIISIPHO IOMOJHATh CBEACHUSMHU U3 JINTEPATYPHBIX
MCTOYHUKOB, IPUBEIEHHBIX B padoyei mporpaMme AUCIUTUIAHBL

Paboma c koncnekmom nexyuti

[IpocMoTpuTE KOHCIEKT Cpa3y IOCIE 3aHATHH, OTMEThTE MaTepuai KOHCIIEKTa JICKIUH,
KOTOpBIM BBI3BIBACT 3aTPyAHEHMsI Uil NOHMMaHusA. llombiTaliTece HaWTH OTBETH Ha
3aTPYAHUTENBHBIE BOIIPOCHI, UCIIOJIb3YsI PEKOMEHIYEMYIO JIUTEPATYpPY. ECiu camocTosATensHO HE
yJanoch pazoOparbcsi B Marepuaiue, chopMyIupylTe BONPOCH U OOpaTUTECh 32 MOMOILBIO K
NPEno/IaBaTel0 Ha KOHCY/IbTAMN WK Onrkaimei nekuuu. PerynspHo oTBouTE Bpems Uis
IIOBTOPEHMSI TNPOMJIEHHOIO0 Marepuana, IpPOBEPssl CBOUM 3HAHUSA, YMEHHUS W HABBIKM IIO
KOHTPOJIBHBIM BOIIPOCAM.

Jlexuuu SABIAIOTCA OAHMM M3 OCHOBHBIX METO/0B OOyuY€HHs MO JAUCLUILIMHE, KOTOpBIE
JIOJIKHBI peIIaTh CIEAYIOMHNE 3a/1a4u:

— U3JI0KUTh BAXKHEHIIMM MaTepual IporpaMMbl Kypca, OCBELIAOIIMA OCHOBHBIE
MOMEHTHI;
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— Ppa3BUTh y CTYACHTOB MOTPEOHOCTh K CaMOCTOSATENIbHOW paboTe Haja y4eOHOU U
HAay4YHOU JIUTEPATypOu.

I'maBHOM 3amauel KaKIOHM JIGKLIUU SBISAETCA PACKPBITHE CYLIHOCTH TEMbl U aHAIU3 €€
[JIAaBHBIX TOJOXEHUH. PexoMmeHayeTcs: Ha mepBOW JIEKIUM JOBECTU JO BHUMAHUS CTY/AEHTOB
CTPYKTYpPY Kypca U €ro pas3zeiibl, a B JalbHEHIIEM yKa3blBaTh HaYall0 KaXXJI0ro pasfena, CyTh U
€ro 3a7iauul, a, 3aKOHYMB M3JI0KEHHUE, NTOJABOAUTh UTOTI I10 TOMY pa3zeily, YTOObI CBSA3aTh €ro COo
CJICAYIOIIHNM.

Cooeporcanue nexyuti

Coneprxanue Jekiuii onpexaensiercs padoueil mporpamMmoii kypca. Heo6xoanmo, 4To6b!
Ka)k/1as JICKIIMsI OXBaThIBaJla ¥ MiCUEPITbIBAJIa ONPE/ICIICHHYIO TEMY Kypca U IpeCTaBisiia coOOon
JIOTMYECKH BITOJIHE 3aKOHUYEHHYIO paboTy. Jlyulie cokpatuTh TeMy, HO HE JIONyCKaTh MepephiBa
€e B TaKOM MECTe, KOTJ]a OCHOBHAsI HJIesl lIe MOJHOCTHIO HE PACKPHITA.

B ocBoeHMH MUCIMITIIMHBI WHBAIWJAMU M JIMLIAMH C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
3I0pOBBsSI OOJIBIIOE 3HAYCHHWE WMEET WHIWBHIyalbHas ydeOHas paboTa (KOHCYIbTAIMH) —
JIOTIOJTHUTEILHOE pa3bsiCHEHNE Y4eOHOro MaTepuara.

WupuBuayanbHble  KOHCYNBTAIlMM IO TPEIMETY SBIISIOTCS BaKHBIM  (DAKTOPOM,
CHOCOOCTBYIOIIMM MHAWBUAYAIN3ALUU OOYUYEHUS U YCTAHOBJIEHUIO BOCIUTATEIBHOTO KOHTAKTA
MEXIy TMpernojaBaTeieM W OOyJaroIIUMCs HMHBAJIUAOM WU JIAIIOM C OTPaHWYCHHBIMH
BO3MOYKHOCTSIMH 3/10POBBSI.

7. Ilepevyenb HHPOPMALMOHHBIX TEXHOJIOIHH, HCIOJIb3yeMBbIX NPH OCYLIECTBJICHHHU
00pa3oBaTeIbHOIO MpoLecca Mo JMCHUIINHE

7.1 IlepeyeHb MH(POPMALMOHHO-TEIEKOMMYHHKALMOHHBIX TeXHOJIOTHii

7.2 TllepeuyeHb JIMIEH3MOHHOTO U CBOOOTHO PACIIPOCTPAHSIEMOT0 POTPAMMHOT0 00ec-
neyeHust

Microsoft Office (Word, Excel, PowerPoint)

7.3 Ilepevyenb coBpeMeHHBIX MPO¢ecCHOHAIBHBIX 023 JaAHHBIX 1 MH(OPMAIIMOHHBIX
CIPABOYHBIX CHCTEM

1. http://elibrary.ru/ Hayunas snekrponHast Onbinorexa

2. www.scopus.com - Scopus (SciVerse Scopus) MyIbTUAMCHUIUIMHAPHAS Oubauorpagu-
yeckas U pedepaTuBHas 0a3a JaHHBIX, CO3aHHAas U3AaTeabcKoil kopropanueil Elsevier.

3. CnpaBouHno-npaBoBas cuctema «Koncynsrant [lmoc» (http://www.consultant.ru)

4. http://cyberleninka.ru/about — Hayunas 6ubnuoreka oTkpbiToro pocryna «KubdepJle-
HUHKa»

5. http://www.sciencedirect.com — MOJTHOTEKCTOBAsI Hay4YHast 0a3a TaHHBIX MEXTYHAPOI-
Horo usnarenbcTBa Elsevier.

6. http://apps.webofknowledge.com/ - MyapTHAHCIHILTHHAPHAS pedepaTUBHO-OMOIMOTpa-

¢duueckas 0aza nannbIx MHcTUTyTa HayyHoi nH(opmarun CIIA (Institute for Scientific
Information, ISI), nmpeacrasiennas Ha miatdpopme Web of Knowledge kommarmu Thompson
Reuters.

8. MaTtepuanbHO-TeXHUUYECKOe o0ecrieyeHue Mo JUCHUIIHHE (MOIY.T10)

HaumeHnoBanne yueOHON ayTMTOPUH, €€ OCHAILIEHHOCTH 000-

No Bun pabor
pPYJOBaHHEM M TEXHUUYECKUMU CPEJICTBAMHU O0YUCHHUS

1. Jlexumonnple 3ausATUs | JIeKIIMOHHAs ayAUTOpHsI, YKOMIUIEKTOBaHHAsE yuyeOHOU meOle-
JbI0, OCHAILCHHAs MPE3EHTAUMOHHOW TEXHUKON (IPOEKTOp,
9KpaH, KOMITbIOTEP/HOYTOYK) ¥ COOTBETCTBYIOIIMM MPOTPAMM-
HeiM obOecrieuennem (I10), (ayx. 435C, 332C, 322C, 234C,
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422C, 425C, 416C, 126C)

I'pynnosele  (MHAUBU-
JlyaJbHbIE) KOHCYJbTa-
095051

VYuyebHas ayIuTOpHs, YKOMIUIEKTOBaHHAs y4eOHOW MeOembio
(332C, 334C, 126C, 425C, 422C)

Tekymuid  KOHTPOJIb,
HpOMEXKYTOYHAasT aTTe-
cTarnus

VYuebHast aynuTOpHs, YKOMIUICKTOBaHHAs Y4eOHOU MeOembio
(332C, 334C, 126C, 425C, 422C)

CamocrositenbHas pa-
6ota

Kabuner ans caMocTosITeIbHON paboOThI, YKOMITJIEKTOBAHHBIN
y4ueOHON MeOenbl0, OCHAIICHHBI KOMIBIOTEPHON TEXHUKOU C
BO3MOXKHOCTBIO MOJKIIOYCHUS K ceTu «MHTepHeT», mporpam-
MOH SKPAaHHOTO YBEIMYCHHS W OOECIICUCHHBIH JIOCTYIIOM B
INEKTPOHHYIO0 MH()OPMALIMOHHO-00pa30BaTENbHYIO CpEAy YHU-
Bepcuteta. aya. 400, 401, 329, kopmn. C (ynuma CtaBpomosib-
ckasg, 149)
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