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1 Hean u 3a1a4u U3y4YeHUs! TUCHUTILIHHBI
1.1 Heap AuCHUNIMHBI

COCTOUT B ()OPMHUPOBAHUE Y CIyIIATENCH 3HAHHI 110 COBPEMEHHOM COCTOSIHUU TE€OPETHYCCKHX
HCCJIEIOBAaHUM B 00JIACTH IeTEPOr€HHOI0 KaTanu3a U MPakTUYECKUM 00JIacTsM €ro MpUMEHEHUsI.

1.2 3aga4yy JUCHUMIMHBI

— chopmupoBaTh 3HAHHUSI O COBPEMEHHBIX TEOPETUUYECKUX aCIeKTaX NeTepOreHHOro Kara-
mn3a;

— (QopmupoBaHue NpeACTaBICHUI O NMPUMEHEHHH T'€T€POreHHOro KaTaiau3a sl pelieHus
MPUKIATIHBIX 337]a4, B TOM YHCJIE B XUMUYECKON TEXHOJIOTHH;

— chopmupoBaTh HaBBIKK pacdyéra mapaMeTpoB KaTaau3aTopa U HaBBIKM pacuéra mapamer-
POB KaTajn3aTopa U NPOrHO3MPOBAHNS KUHETUYECKUX XapaKTEPUCTHK MPoIiecca Ha OCHO-
BaHUU HKCIEPUMEHTATbHBIX TaHHBIX.

1.3 MecTo THCHMILIMHBI B CTPYKTYpPe 00pa3oBaTeIbHOM MPOrpaMmbl

Jucuummna «CoBpeMEHHBIN KaTajdu3 U XMMHUYecKass KHHETUKa» OTHOCUTCS K Ojoky "da-
KyJIbTaTUBBI" y4eOHOTO TIJIaHa U SBISICTCS JUCIUIUIMHOM 0 BRIOOPY, HE 005S3aTeIbHON K OCBOE-
HUIO.

1.4 TpeGoBaHus K pe3yJibTaTaM OCBOEHHUS COJIeP:KAHMUS TMCIHHUIIUHBI

Wzydenne nanHOW yueOHOHM NMCIMIUIMHBI HampaBiieHO Ha (OPMHUPOBAHHE Yy OOyYarOIIUXCS
npodeCCHOHAIBHONW KOMIIETEHIIUU: CITOCOOCH TUTAHMPOBaTh PabOTy W BHIOMpATH aJCKBATHBIC
METO/ABI PEIICHHUs] HAy4YHO-HCCIEIOBATENbCKUX 3a/a4 B BBIOpAaHHOW O0JACTH XHMHUHU WM
cMexHbIX Hayk (TIK-1);

No Wunekc | Conepxanue komrie- | B pesysnbrare u3ydeHus yuyeOHOM TUCIUIUTMHBI 00Y-
oy, | KOMmeE- | TCHIMH (unu e€ ya- YAIOIIUECs] JOIKHBI
TEHIIUU CTH) 3HaeT yMeeT BJIajieeT

1. ITK-1 Cnocoben miranupo- | -  Teoperude- | Bemmonuute pac- | HaBeikamu
BaTh pabOTy W BbIOM- | CKHE€  OCHOBBI | YT MApaMETPOB | MPOTHO3UPO-
paTh aJeKBAaTHbIE Me- | XUMHUYECKOH KaTajJn3aropa | | BaHUS KUHETH-
TOJIBI peleHus | KWHEeTHKH U Ka- | KHHETHYECKUX Xa- | YeCKUX Xapak-
Hay4YHO-HCCIIEJ0Ba- Taln3a, Tpebo- | pAKTEPUCTUK pe- | TEPUCTUK IIPO-

TEJIbCKHUX 3a7a4 B Bbl- | BaHUS K TeTEPO- | aKIIMM HA OCHOBA- | Ilecca Ha OCHO-
OpaHHOI 00JIaCTH XU- | TEHHBIM KaTaJli- | HUM DKCIEPUMEH- | BAHUU OJKCIIe-
MUU WJIA CMEXKHBIX | 3aTOpaM; TaJbHBIX IAaHHBIX | PUMEHTAIb-
HayK - OcHoBHBIE 00- HBIX JaHHBIX
JacTH TIPAKTH-
YECKOro MpHumMe-
HEHHUS TeTepo-
TeHHOr0  Karta-
u3a.

2. CTpyKTYpa H coJepKaHue JUCHHILIHHBI
2.1 PacnipegesieHne TpyA0EMKOCTH JTUCHHUILINHBI 110 BUAaM pador

O6m1ast TpyI0EMKOCTh TUCIMIUIMHBI cocTaBisieT 1 3a4. ea. (36 4acoB), UX pacnpeeieHue
10 BUJaM paboOT MpPEeACTaBICHO B TaOJIHIIE.



Bun yaeOHO# paboThI Bcero CemecTtpsbl
4acoB (dacwl)
2
KonrakTHasi pa6oTa, B TOM uncJe: 16,2 16,2
AyauTOpHBIE 3aHATHS (BCEro): 16 16
3aHAaTHA IEKIIUOHHOTO THUIIA 16 16
JlaGoparopHbie 3aHATHS - -
3aHATUS CEMHUHAPCKOT0 TUIA (CEMUHAPBI, MPaKTUYe- i )
CKUE 3aHATHS)
HNuasi koHTaKTHas1 padora: 0,2 0,2
[Tpomexxyrounas arrecranust (VMIKP) 0,2 0,2
CamocrosiTesibHas paboTa, B TOM YHcJIe: 55,8 55,8
ITpopaboTka TEOPETHUECKOTO MaTepraa 20 20
BrinosiHeHne pacyeTHBIX 3aJaHUI 20 20
[ToaroroBka K MpOMEXYTOYHOM aTTECTAUHI 15,8 15,8
KouTtpoJs:
OO0mas Tpy10eMKOCTh yac. 36 36
B TOM YHCJIe KOHTaKTHAasl
16,2 16,2
padora
3a4. e 2 2
2.2 CTpyKTYypa IMCUMILTHHBI
KOHI/I‘IGCTBO qacoB
Breaynu-
Ne HaumenoBanue pazaenon B AyH;g(?;Haﬂ TOpHAs
Cero p pabota
J | II3 JIP CPC
1 2 3 4 5 6 7
L. Bsenenue B katanus 12 2 - - 10
7. |CoBpeMEHHBIE COCTOSHHE TEOPETHYECKMX HCCIIEN0Ba- % | 6 20
HUH B 00JIaCTH KaTajln3a
3. [IpakTrKa reTeporeHHOro KaTaian3a 33,8 8 - - 25,8
HUmozo no pazoenam OUCYuUnIuHaMm: 71,8 16 55,8
[Tpomexxyrounas arrecranus (MKP) 0,2
OO6mmast TpyA0€MKOCTh TI0 TUCIUTIIINHE 72

2.3 Coneprxkanue pa3iesioB (TeM) TMCHUTITHHBI:

2.3.1 3auaTusA JEeKIIHOHHOr0 THIIA

HaunmenoBanue pasnena

dopma TEKyIIEero

BBenenue B kataius

No ConeprxaHue paszena
(TEMbI) AP a3l KOHTPOJIA
1 2 3 4
1. Brenenue B katanu3. OCHOBHbIE TOHATHS | BeimonHeHue pac-

YETHBIX 3aJlaHu




2. Teopus ckopocTelt peakumit Brimosnnenue pac-
CoBpemennble cocTosiare |OnpenencHue napaMeTpoB KaTaau3aTopoB | YETHBIX 3aJaHUi
TEOPETHYCCKHX Hccaeno- |PeaknnoHHas cnocoOHOCTh TOBEPXHOCTH
BaHUI B 00JaCTH KaTanu3a

3. TpeboBanus k 3¢ (hekTUBHBIM KaTanuzato- |BeimonHenue pac-
paM. YEeTHBIX 3aJaHnui
Bonopoxa. Konsepcusi ¢ BOASIHBIM mapow,
peakuuu ¢ cunres-razom. [lonydyenue meta-
HOJIA.

Kunetnka moBepXHOCTHBIX peaKIui
[TepepaboTtka HeQTH U HEhTEXUMUS
Karanurnueckas HeMTpanu3anus BbIXJIOMN-
HBIX ra30B

[IpakTrka reTeporeHHoro
KaTajan3a

2.3.2 3aHsATHS CEMHUHAPCKOIr0 THIA

3aHATHE CEMUHAPCKOTO TUIA HE MPEAYCMOTPEHbI y4eOHBIM IIAHOM
2.3.3 JIaGopaTopHbIe 3aHATUSA

3ansaTue 1abopaTOPHOro TUIIA HE IPEIYCMOTPEHBI YUeOHBIM IIJIAHOM
2.3.4 IllpumepHasi TeMaTHKA KYPCOBBIX padoT (IpPOEeKTOB)
KypcoBsie paboTh! (TPOEKThI) y4eOHBIM IUIAHOM HE NMPETyCMOTPEHBI

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs A1 CAMOCTOSATEIbHOIH padoThl
00yYarIUXCcsl MO JUCHUIINHE (MOTYJIIO)

IlepedeHb yueOHO-METOAMUYECKOTO 00ECTIEYeHH ST JUCIIUILIHHEI
Ne Bun CPC 10 BBITTOJIHEHHIO CAMOCTOSITEIbHOM paboThI

2 3

1 |IIpopabotka Teoperude- |1. MeToauueckne peKOMEHIAUHN K OpraHU3aluu ayJUTOPHOU U
CKOro Marepualia BHEAYJIUTOPHOM (CAaMOCTOSITEIIbHOM) paOOTHI CTYICHTOB: METOIU-
yeckue ykazanus / coct. T.I1. Ctopoxenko, T.b. [Tounnok, A.B.
becnanos, H.B. Jlo3a. — Kpacnogap: Ky6anckwuii roc. yH-T, 2018.
89 c.

2. Cubapos, /. A. Karanu3s, KaTaTuTHYECKHE TIPOIECCHl U PeaK-
TOPHI [ DNEeKTPOHHBIH pecypc]: yaedHoe nmocodue / [I.A. Cubapos,
H.A. CmupnoBa. - 2-¢ u3z., crep. - Cankrt-IlerepOypr: Jlans,
2018. - 200 c. - https://e.lanbook.com/book/102250#book name.
3. CtpombGepr, Apmun I'enpuxoud. @uszndeckas xumus [Tekcr)
: yueObHuk it ctyaerToB By3oB / A. H. Ctpom6Gepr, M. I1. Cem-
4yeHko ; mox pea. A. I'. Ctpombepra. - 3-¢ u3., ucrp. u jaot. - M.
: Beicmas mikona, 1999. - 527 ¢. - bubnuorp.: ¢. 511 - 515. - ISBN
5060036278 : 40.00.

2 |BemmonHeHnue pacueTHbIX |1. MeTonuueckue peKkoMeHAAIMU K OpraHu3alui ayIMTOPHOU 1
3a71a4 BHEAYJUTOPHOM (CaMOCTOSITEIIbHOM) paOOTHI CTYICHTOB: METO/IU-
yeckue ykazanus / coct. T.I1. Ctopoxenko, T.b. [Tounnok, A.B.
becnanos, H.B. Jlo3a. — Kpacnogap: Ky6anckwuii roc. yH-T, 2018.
89 c.




2. Cubapos, /1. A. Karanu3s, kaTaTuTHYECKHE TIPOIECCHl U Peak-
TOPHI [ DNEeKTPOHHBIH pecypc]: yaedHoe mocodue / [I.A. Cubapos,
H.A. CmupaoBa. - 2-¢ u3z., crep. - Cankrt-IlerepOypr: Jlaus,
2018. - 200 c. - https://e.lanbook.com/book/102250#book name.
3. CtpoMbGepr, Apmun I'enpuxoud. @uszndeckas xumus [Tekcr)
: yueObnuk juist ctynaerToB By3oB / A. H. Ctpom6Gepr, M. I1. Cem-
4yeHko ; mox pea. A. I'. Ctpombepra. - 3-¢ u3., ucrp. u jaot. - M.
: Beicmias mkoma, 1999. - 527 c. - bubnumorp.: ¢. 511 - 515. - ISBN
5060036278 : 40.00.

3 |IloaroroBka k npomexy-|1. MeToguueckue peKoMeHAallMK K OpraHu3aluy ayIMTOPHON 1
TOYHOM aTTECTAllUd  |BHEAYIUTOPHOU (CAMOCTOSITEIHLHOM ) pabOTHI CTYZACHTOB: METOIH-
yeckue ykazanus / coct. T.I1. Ctopoxenko, T.b. [Tounnok, A.B.
becnanos, H.B. Jlo3a. — Kpacnogap: Kybanckwuii roc. yH-T, 2018.
89 c.

2. Cubapos, /1. A. Karanu3s, KaTaTuTHYECKHE TIPOIECCHl U Peak-
TOPHI [ DNEKTPOHHBIH pecypc]: yuedHoe mocodue / [I.A. Cubapos,
H.A. CmupnoBa. - 2-¢ u3g., crep. - Cankrt-IlerepOypr: Jlans,
2018. - 200 c. - https://e.lanbook.com/book/102250#book name.
3. CtpoMbGepr, Apmun I'enpuxoud. Ouszndeckas xumus [Tekcr)
: yuebHuk it ctyaentoB By3oB / A. H. Ctpom6Gepr, M. I1. Cem-
4yeHko ; mox pea. A. I'. Ctpombepra. - 3-¢ u3., ucrp. u jaot. - M.
: Beicmas mkoma, 1999. - 527 c. - bubnumorp.: ¢. 511 - 515. - ISBN
5060036278 : 40.00.

Y4eOHO-METOANYECKHE MaTepuajbl I CAMOCTOATEILHONH pabOThl O0YyYalOUXCs W3
YHucJjia UHBAJINAOB U JIUIL C OI‘paHI/I‘IeHHBIMI/I BO3MOXHOCTSIMHA 3,Z[OpOBI>$I HpeI[OCTaB.HSIIOTCﬂ B q)Op-
MaX, aJalTHPOBAHHBIX K OTPAHWYCHHSM HX 3JJ0POBbS M BOCIIPUATHS HH()OPMAIIHH:

JUist L ¢ HapyLEHUsAMU 3PEHUS:

— B TIeYaTHOM popMe YBEITUICHHBIM MIPUPTOM,

— B popMe IEKTPOHHOTO TIOKYMEHTA,

JJIs I ¢ HApYIICHUSIMH CTyXa:

— B meyaTHoi opme,

— B (hopMe 3JIEKTPOHHOTO JIOKYMCHTA.

I[J'DI JINIT C HapyH_IeHI/ISIMI/I OHOpHO—,Z[BI/IFaTe.HBHOFO annapaTa:

— B TIeYaTHOM (opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA,

JIaHHBIN MTepedeHb MOXET OBITh KOHKPETU3HPOBAH B 3aBUCUMOCTH OT KOHTHHI'CHTA 00Y-
YaOIIUXCSL.

3. O0pa3oBaTe/ibHbIEC TEXHOJIOTHH

s dbopMupoBaHUsl KOMIETEHIIMI B MPOIIECCE OCBOEHUS Kypca MCIONb3yeTCs TEXHOIO-
rusi TpoQecCHOHANTbHO-Pa3BUBAIOIIECTO O0yUeHUs, MPEeayCMaTpUBAIOIIasi He TOJBKO Mepenavy
TEOPETUYECKOr0 MaTeprasa, HO U CTUMYJIMPOBAHNE MTO3HABATENIbHBIX JEHCTBHI CTYIEHTOB.

Co3nanue B y4eOHOI 1eATEIIbHOCTH MPOOIEMHBIX CUTYyalluid U OpraHU3alHst ak THBHOH ca-
MOCTOSATENBHON NEATENIFHOCTH O0YyJalomUXCcs M0 MX Pa3pelIeHUI0 NPUBOIUT K TBOPUYECKOMY
OBJIAJICHUIO 3HAHUSIMU, YMEHHUSIMH, HaBbIKAMU, Pa3BUTHIO MBICIUTENIBHBIX cClIOcOOHOCTEH. PaboTra
C JICKTPOHHBIMH 0a3aMU IaHHBIX, TOJrOTOBKA pedepaToB U 3ammTa B (opMe JTOKJIaga Ha CeMH-
Hape, BKIII0YAIoIasi OTBETHI Ha BOMPOCHI U/WUJIHM TUCKYCCHIO, UHIMBUYaIbHBIX 3aJaHHM, JTUCKYyC-
CHH TI0 00CYKTaeéMbIM BOITPOCAM.

MynpTUMEAUIHBIE TPE3EHTALUN 10 TEME 3aHATUA. [JOKIIabl CTyI€HTOB C MYJIbTUME M-
HOU mpe3eHTanuei mo pedeparam. JIMCKyccuu 1o Teme 3aHsATHs. Y CTHBIN OIpoc.
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Jnsg M1 ¢ OrpaHMYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI IPEIYCMOTPEHA OpPraHU3aALMs
KOHCYJIbTALIMI C UCIIOJIb30BAHUEM DJIIEKTPOHHOMU IOYTHI.

4. OueHOYHbIE U METOAUYECKHE MATEPUAJIBI

4.1 OueHouHble cpeACTBA MJIfl TeKYLIEro KOHTPOJISI YCIIeBAeMOCTH M NPOMEKYTOYHOM
aTTecTalnuu

Texyuwjuii KoHmpob 3HAHUI OCYIIECTBIISIETCS B BUJE MPOBEPKH BBIOJIHEHUS 00ydYarolu-
MUCSI HHIMBUyaTbHBIX PACUCTHBIX 3aJaHUi. BEIOTHEHNS 3a/1aHus TpearoaaraeT mpopadoTKy
TEOPETHYECKOr0 MaTepHralia 1o JaHHOU TeMe. 3aJaHusl BBIIAIOTCA CTYJEHTaM IMOATAIHO 10 MEpe
M3Yy4YEHUsI UMU COOTBETCTBYIOLIETO pa3jeia Ha JICKIIMOHHBIX 3aHATHsAX. Ha BblonHeHue 3a1anus
OTBOJIUTCS 2 HEJENH, 10 IPOLIECTBUH KOTOPBIX CTYJAEHT CAAET 3aJJaHUE HA IPOBEPKY.

IIpumepsbl pacyeTHBIX 32IaHUI M0 U CIUTIJINHE:
CmayuonapHoe npubaudsxicerue

a) ChopMynupyiTe CTallMOHAPHOE MPUOMKEHUE TS CIICIYIONIEH CHCTEMBbI B3aMOCBSI-
3aHHBIX PEaKLIN

R->Ii—.—=—->..—>L—->P

Y KpaTko 00CyauTe, B KAKUX CITyYasiX MCIOJIb30BAHKUE CTAIIMOHAPHOTO MPHUOIKECHUS SIB-
JSIE€TCS OIPABAAHHBIM.

6) Kpatko oOGcyaure, B Kakoil CTENIEHH PeaKlnH, IPOTEKAIONIIUE CTALMOHAPHO, OJIU3KU K
paBHoBecHio. OOCyxeHUE MPOBEAUTE C MCIOIb30BaHUEM MOHATUI SHTPONUU U MPOU3BOACTBA
SHTPOIIUH.

B) Peakuun nerumaporennsannu metuiukiorekcana CsHi1CH3 o Tosyosia urpaer Baxk-
HYIO POJIb B POU3BOJICTBE OCH3MHA. DTa PEaKIrs XOPOIIO KaTaTu3UPyeTCs TUIATUHOM 110 CIIeTy-
IOIIEMY MEXaHU3MY

CeHi1CH3 + * 06 - C¢H,;CH3"
CeHy1CHy* 08 — C4HsCHy ™+ 3H,

CeHsCH;* O - CeHsCH; + .

[MoyunTe BBIpAXKEHHE ISl CKOPOCTH 0Opa30BaHMs TOIYOJa, MPEAIoaras, 9T0 PeaKIHsl
nACT TOJIBKO B OJHOM HaHpaBHeHI/II/I " 9TO CTCIICHL 3aIIOJIHCHUA HOBerHOCTI/I TOHYO.HOM MHOI'O
60.]‘”)]]16 CTCIICHU 3aI10JIHCHUA HOBerHOCTI/I METHUIIUKIIOTEKCAHOM, a CKOpOCTB HOJ‘IHOI\/’I peaKuI/II/I
OTIPEIENSAETCS CKOPOCTBIO IECOPOIIMHU TOIYOIA.

Ipogpunu nomenyuanvroii sHepeuu

DOHeprus akTUBALMY JJIs1 PEAKIINU

AB + C — A + B — 50 xI)x/Mob

B razoBoi (haze cocrapisger 6oubinyto Benunuuny — 500 kJ[>x/mMomns. cnonb3oBanue kara-
JU3aTopa MO3BOJISIET CYIIECTBEHHO MOHU3UTH AHEPTUI0 akTUBaLMK. KaTanuTudeckas peakius
UJIET Yepe3 TUCCoIraInio Mojekyn AB, ancopOupoBaHHBIX HAa TOBEPXHOCTH KaTajlnu3aTopa.

a) Hapucyiite npo¢uim noTeHuansHOU SHEPr Uy KaTAIUTHYECKOH 1 ra30(a3zHol peakuui
Ha SHEPreTUYECKOM TUarpaMMe ¢ TOYHBIM YKa3aHUEM KIIIOUEBBIX 3HAYCHHU YHEPIUU, UCTIONb3YsI
JUTSL TOU LI TaHHBIC U3 IPUBEACHHON HIKE TaOIHUIIBL.

0) YkaxuTe, Kakoe COCTMHEHHE SBISICTCS HAan0O0JIee yCTOMYUBBIM HHTEPMEINATOM.

B) YKaxkuTe, Kakas CTyl€Hb, CKOPEE BCETO, SIBISETCA JTUMUTHUPYIOICH.

Ancopbupyromuiics AHaas, KJK/MOTTB Her nepeBona Eact, KK/ MOmB
aTOM HJIM MOJICKYJIa
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

[TonyunTe n3oTepMsbl agcopoiuu JleHrmMiopa i CIeIyIoMX CIIy4aeB:

a) MoJekyssipHas ancopouus CO;

0) nuccormatuBHas agcopoums CO;

B) KOHKYPEHTHast aIcOpOIIHs MOJIEKYIIIpHO aficopOupyromierocss CO u TUCCONMATUBHO al-
copoupyromierocs: Hy (63 BO3MOKHBIX PEakIinii);

T') IPEINOJIOKUM, YTO KaTaluTHueckoe oopazoBanue meranona n3 CO u Hy unet nmo mexa-
HU3MY, B KOTOpoM peakiusa Mexxy CO u nepBeiM aromoM H omnpenensieT ckopocTs mporiecca (00-
paTHBIMHU PEAKIMSIMHI MOXKHO IIPEHEOpeYh), a BCE OCTAIBHBIE CTAUN MOXKHO CUUTATh OBICTPHIMH,
3a UCKJIIOUYEHUEM J1eCOpOIIMN METaHOoJIa, KOTOPYIO MOXKHO IpeArnoiaraTh MNpoTeKaroIiei B paBHO-
BECHU C ra30BOi (a3oii:

— MPENIOoJIOKUTE MEXaHU3M PEaKIINu;

— TMOJIYYUTE BBIPAKECHHE JUISI CKOPOCTHU PEaAKIIHH;

— olpeenuTe IUana3oH U3MEHEHUS MOPSIIKOB PEAKIUH 110 BOJIOPOAY, MOHOOKCHUTY yTJie-
pOJZia ¥ METAHOITY B MPEATOI0KEHUH, YTO BOJAOPO aICOPOUpPYETCsi HanOoee JIETKO B CPaBHEHUH
C IPYTUMHU Tra3aMH.

Cunmes memanona

[Tocnennue uccienoBanus Mo KaTaaIuTHueckomMy cuHTe3y meraHosna u3z CO2 u Hz ¢ uc-
MOJIb30BAHMEM MEIHOI0 KaTaju3aTopa MoKa3ajiH, YTO 3Ta peaklus WUMeeT NEepBbIi MOPAIOK MO
CO,, a ee nopsnok no Hz pasen 3/2

CO2 + 3H, — CH30H + H20.

[Ipeanonaraercsi, 4TO MEXaHU3M PEAKIIMU BKIIIOYAET JUCCOIMAIMIO MOJIEKYJ BOJIOPOJA,
KOTpHIid 3aTeM pearupyet ¢ CO2 ¢ o6pa3zoBanueM popmuiaTa, KOTOPBIA OCTAETCS aACOPOMPOBAH-
HBIM Ha IOBEPXHOCTHU. AZICOPOMPOBaHHBIN (HOPMUIIAT 3aTEM TUAPUPYETCS C 00pa30BaHUE OCTAIO-
HIMXCS aCOPOMPOBAHHBIMHU TUOKCOMETUIICHA, METOKCH U, HAKOHEI, METaHOJa, KOTOPBINA 3aTeM
necopbupyercsa. CUHTE3 UIET B YCIOBUAX, MPH KOTOPBIX MOBEPXHOCTH OCTACTCS MPAKTHYECKH
CBOOOJTHOM, a 00pa3yIONIMIICS B poIiecce KUCIOpo ObICTpo yaanseTcs: B hopme Bojbl. Paccmar-
pHUBaeTCs TOJIbKO CKOPOCTh IIPSIMOM pEeaKIMu, a caM MPOILIECC, KaK MOJIaraoT, UJIET MO CIAETYIOIINM
3JIEeMEHTaPHBIM CTYIEHSIM:

1. Ho+ 2"« 2H",

CO2 + " > COY',

CO;"+H < HCOO" + 7,
HCOO™ + H" «+» H,COO™ + 7,
H>COO" + H* < H3CO" + O,
H3;CO"+ H" «<» H3COH" + *,
H3COH”™ & H3COH +'.

1. JlonuimmTe NOCIEIHIO PEAKIIHIO, 0 KOTOPOM YIauseTcsl KUCIOPO/.

2. Onpenenure, Kakasi U3 CTyIEHEH, CKOPEE BCEro, IUMUTUPYET MIPOLIECC, €CIIHU ATO MPO-
cTasi MoJiesib 00BsCHSET HaOI0JaeMble TIOPSAKY PeaKIHii [0 peareHTaM.

3. IlonyunTte BbIpaKkeHUE ISl CKOPOCTH PEAKLIMHU, IPUHSB, YTO HA TUMUTUPYIOIIEH CTaAUN
UJET TOJIKO MpsiMasi peakiirs, a BCe OCTaJIbHbIE PEaKuy HaXOASITCS B PABHOBECHH.

4. Ilpu xakoi MoabHOU fose Ho ckopocTs peakiy UMeeT MaKCUMallbHOE 3HaYeHHe?

ok wd

Peaxyus cuopoobeccepusanus
I'uapoobeccepuBanne — OUEHb BaKHBIN KPYITHOMACIITAOHBIN MPOIECC, UCIOJIb3YIO-
IIMHACS 715 yIaJICHUs Cephl U3 MPOAYKTOB mepepaboTku HepTH. B nelicTBUTETLHOCTH 3TO —
KPYIHEUIINN KaTaTUTUHYECKUH Tpolecc. B kauecTBe MOAEIH 3TOr0 MpoIecca Mbl PACCMOTPUM
ruzipoodecceprBanne THO(GEHa, MOJECIBHOTO CEPYCOACPIKAIIETO MPOAYKTa epepaboTKu HedTH.
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B kauectBe katanuzaropa BozbMeM CoMo-cynbhua Ha HOCUTeNe U3 OKcuaa amoMunus. [lo-
Hasl peaKl¥sl BBINVIAIUT TaK:

C4H4S + 2H; < C4He + HoS,

Il MPOyKTaMu SIBJIAIOTCA OyTaaueH u cepoBogopoi. Hanbonee BaxkHbIN HHTEpMEIUAT
o0pasyercs, Koraa THO(hEeHOBOE KOJBIIO PA3phIBAETCS U MHTEPMEIUaT afcopOupyeTcs Ha Mo-
BEPXHOCTH B hopMe

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

H3mepeHHast CKOPOCTh PEaKLUU MOJYMHSIECTCS YPABHEHUIO

= ka (szH2 )0/
1+ K, p, 1+(K,p, )’

e 1 — napiuaibHOE JIaBlieHne THO(DEHa; Py _ napIyaIbHOE TaBJICHHE BOIOPOIA.

1. [Touemy, Kak KakeTCsl Ha MEPBBIN B3TJISAI, CKOPOCTh OOPATHOW PEaKIUK MPOMYIIEHA B
MPEeAJIOKEHHON KUHETUKE?

2. IIpenyoxuTe MEXaHNU3M peaKIlui, B KOTOPOM ObI MPUCYTCTBOBAJ YKa3aHHBIA HHTEpPME-
AT, U TOJIY9UTEe BBIPAXKEHUE Il CKOPOCTH PeakIMu ¢ yueToM oOpatHoil peakuuu. [Tomckaska:
OPUMUTE, YTO BOJIOPOA U THO(DEH afcopOUpYyIOTCS Ha Pa3HBIX IIEHTpax.

3. IlokaxkuTe, 4TO MOJYYEHHOE BaMH BBIPAKEHHUE NI CKOPOCTH PEAKIMU CBOJUTCS K
HAIMCaHHOMY BBIIII€, KOT/Ia IPOLIECC UIET IpU U30BITKE BOJOPO/IA.

4. Kakoii komnoneHt sBisgercss HUWP nis nannoit peakunn?

CKOpocCTh peakiui UMeeT XapaKTEepHYIO 3aBUCUMOCTh KOHIIEHTpaIu Bojgopoa. [Tlouemy
3 9TOI 3aBUCUMOCTH BBITEKAET Mperonokenne 06 agcopouuu S™ 1 H' Ha pasHBIX neHTpax?

Kamanuzamopuvl cunmesa ammuaxa

KaranmuzaTop cuHTe3a ammuaka ObLI osTydeH BoccTaHoBieHrneM Maraetuta (FesO4), B KO-
TOpoM pacTtBopeHo 3 Bec. % Al>O3. BoccTaHOBIEHNE MPOBEAEHO B TAKUX YCIOBUAX, UTO YACTHUIIBI
MarHeTuTa CBOM pa3Mep He M3MEHsIU. BoccTaHOBIIEHHUIO MOABEPTraioch TOJNBKO KEJNE30 10 YH-
croro Fe, a ¢ Al20O3 HMYero He MPOUCXOUIIO.

1) OOBICHHUTE ATO ABJICHHUE.

2) Ouenute 00beM nop B 1 T Katanuzaropa (UM OTHOCUTEIbHBIN 00beM 1op B %), o0pa-
3YIOIIUXCS TPU BOCCTAHOBJIEHHUH, UCIIOJIB3YS CIEIYIOIINE AaHHbBIE: MOJSIPHbIA BeC Mwre=55,85
I/MOTB, pre20s= 5,18 T/cM>, pre = 7,86 T/cM?, panos = 3,97 riem?.

3) IloBepXHOCTHBIE YHEPTUM PA3TUYHBIX IPAHEH KeJe3a CIEAYIOT COOTHOIIECHUAM

YFe(100) < YFe(110) < YFe(111). OOCYIUTE ATH COOTHOIICHUS U BBITEKAIOIIUE U3 HUX CIICACTBHUS
JUTSI IOBEPXHOCTH BOCCTAHOBJIEHHOTO keJe3a. Huke Mbl mprMeM, YTO BOCCTAHOBIEHHOE YKEJe30
umeeT B ocHoBHOM Ipanu Fe(100) (onpaBiaHo 1 3TO IPEANOI0KEHUE?).

4) Kak ycranosieHo metoaoM bOT mo nzorepmam agcopo6imiu No, BOCCTAaHOBIICHHBIN Mar-
HETHT ¢ 100aBKAMHU OKCHJIA ATIOMUHHUS UMEET yIeTbHYIO0 MOBEPXHOCTH 29 M HA TPaMM KaTaanu3a-
Topa. bpII0 Takke HalIeHO, YTO MPHU JUCCOIMATUBHON aacopOruu N> Ha IpaMM KaTalau3aTropa
canutest 2,2 Mt N» (cTaHzapTHbIe yClIoOBHSA, T.e. Temreparypa paBHa 273 K, naBnenue — 1 Gap
(=100000 ITa)). Onpenenute yaeapHyI0 (Ha rpaMm) IJIOMIaAb MOBEPXHOCTH KaTaau3aTopa, Mpu-
HSIB, YTO aTOMapHBIN a30T popmupyet Ha noBepxHoctu Fe(100) ctpykTypy c( 2%2).

5) Uem paznuyaroTcst 3Ta IUIOIAAb MOBEPXHOCTH W IUIONIA/lb, OMPEAEICHHAs] METOIOM
BOT?

Kospppuyuenm npurunanuss memana na nosepxrnocmu Ni(100)

Ha npuBenenHoM prcyHKe MOKa3aHa CTENEHb 3aXBaTa yriiepoja Ha IOBEPXHOCTH
Ni(100) , BeImepskaHHOM B aTMOc(epe MeTaHa MPHU Pa3IMIHBIX TeMIeparypax. MeTaH JuccoIu-
UpYET Ha MMOBEPXHOCTHU, B PE3YJIHTATE YETO BOJOPO OTIEISAETCS U MOBEPXHOCTh MOKPHIBAETCS
cinoeM yriepona. Cxema peakiiuu UMeeT BU/I:



1.CHs+ 2" — CH;" + H',

2.CHs"+"— CH; + H',

3.4T1.0.,

rJie IepBas CTYNEHb ABJISETCA TUMUTUPYIOIIEH.

1. OnpenenuTe 4UCIO aKTUBHBIX IIEHTPOB HA IMO-
BepxHoct Ni(100), nmpunss i = 8, 90 r/em>, MOJISIPHBIN
Bec paBHbIM Mw = 58,71 r/cM> U cumMTast, YTO KaXbli aTOM
Ni mpeacrasmsier coboir 1entp; Ni — meramr ¢ ['IIK-
PELIETKOM.

2. Onpenenute abCONMIOTHOE 3HAaYeHUE KOADPHIH-
€HTa MPWIUIAHKS TPU Pa3TUYHBIX TEMIIEpaTypax.

3. Onpenenure KaXyulyrocs SHEPrUI0 aKTHUBaIlUU
JUTS TIpoIiecca akKoMoJaluu. B skcrepuMenTax st ooec-
nedyeHus skcrno3uiuu B 0,2 6ap/c HeoOXoauMa BBIIEPIKKA
oOpasua B reyenue 152 c¢. Onpenenure, KakoBO OBLIO JaB- 0,0 0.1 0.2 03
neHue metaHa (B Top) B 3TUX AKCIIEpPUMEHTAX. Skcnosuums, Gap - ¢ '

Oxucnenue 600opooa na Pt

Cunrtes Boabl n3 Hy 11 O2 Ha MOBEPXHOCTH MIATUHBI, KaK MOJIAraioT, UAET CO CICAYIOINMMU
CTaIUSMMU:

1. Hy+ 2" & 2H,
02+ 2" 207,

O'+H < HO +7,
HO"+H" <> H,O" + 7,
. H,O" > H.0 + ™.

a) MoxeTte 1 BBl IPENJIOKUTH JPYTHE dJIEMEHTAPHBIC CTAINH, KOTOPhIE MOTJIH OBl OBITH
YYTEHBI B CHHTE3€ BOJIbI?

0) Huwxe MbI OynemM paccMaTpuBaTh TOJBKO ISITh BBIMICTPUBEICHHBIX CTAAWA U IPUMEM,
YTO peakiuu craauu 1, 2, 4 u 5 uayT B yCIOBHSIX KBa3upaBHOBecHusl. Hanmuimmre BoipakeHue 1ist
CKOpPOCTH JIMMUTHpYIOLIeH cTanuu (3), copeprkaliiee BRIpakeHUs ISl CKOPOCTH IPSAMOi 1 0OpaT-
HOM peakiuii. DTO BBIPAXKEHHE JIOJKHO COJIEPKATh TOJIBKO CTENEHU MOKPBITHUS TOBEPXHOCTH IJIsI
COCIMHEHUH, BXOJAIIUX B ypaBHEHHE (3).

B) [lokaxure, 4TO 3Ty CKOPOCTh MOKHO TaK)K€ MPEICTABUTH B BUJIE

sz(l 2
r :k3 +\[ K1K2p112p02 (1- )H*
K;py, A/ Po,

1 BbIpa3utTe K uepe3 KOHCTaHThl PABHOBECHS.

r) MBI Teneps IpUMeM, YTO KHCIIOPOJI ABJISETCS Hanbosee N30bITOYHBIM HHTEPMEINATOM
peakiuu (HWUWP). Haiigute O+ B 3TUX yCIOBUSAX.

n) [Ipuaumasi, uro kucnopon sasisiercas HUWP, onpenennte nopsaku peakuuu no Ho, Oz
H>O B ycnoBusix, 1ajgekux OT paBHOBECHSI.

e) [lepeiinem Kk IpyroMmy npeaesibHOMY CIy4ar0, KOT/1a B YCIOBHUSAX PEAKIUU CTEIEHb I0-
KPBITUSI TOBEPXHOCTH KUCJIOPOJIOM oueHb Maia. Onpenenure, sl KAKOIO COCTaBa CMECH ra3oB
H> u O ckopocTh peakuuu 0yAeT MaKCUMAaJIbHOU B YCIIOBUSX, JAIEKUX OT PAaBHOBECHS.

Karanuzarop nonyuen nponutkoit A1203 pactBopom cosn Pt 1 nocneayommmu Cymkou
¥ BOCCTAHOBJICHHEM MeTaiia. AKTUBHOCTh OJJHOTO I'paMMa KaTaiu3aTopa oIpejeieHa B Tpyoya-
TOM pEaKTOpE B YCIOBUSX, Korjaa kuciaopon sasiusercas HUUP, a akTMBHOCTh Katain3atopa O4eHb
BBICOKA. Y CTAHOBJICHO, YTO CKOPOCTh PEaKIMU YBEIMYMBAETCS C TEMIIEPATYpOU, HO JTUHEUHOMN
3aBHCHUMOCTH B apPEHUYCOBCKHX KoopauHatax Mexny In (r) u 1/T ne Habmonaercs.

x) JlaiiTe, mo kpaiiHel Mepe, OJTHO KaueCTBEHHOE 0OBSICHEHHE HAOII0JaeMOMY OTKJIOHE-
HHIO OT JIMHEHHOU 3aBucuMocTH In () ot 1/T.

D
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Kamanumuueckoe doorcucanue 6uIx10nHulx 2a308

Hwxe mb1 mpoananusupyeM monenb Karanmutudecko HerTpanuzauu CO u NO B BbI-
XJIOTIHBIX Ta3ax aBTOMOOWIJIEH, MPH KOTOPOH oOpa3yroTcs Oosiee Oe30macHbIe sl OKPY>KaroLIe
cpenbt CO2 u No. Peakiiuio MOXKHO pa30uTh Ha CIEAYIOIIME dJIEMEHTApHBIE CTAIUU, KOTOPBIE BCE,
32 UCKIIIOUEHUEM BTOPOU CTaJHHU, SBISIOUICIHCS TUMUTHPYIOIICH, UIYT B YCIOBUSX KBA3UPABHO-
BECHSI:
NO + < NO"
NO" +"— O +N’,
CO + "« CO’,
CO'+ 0" COy +7,
COy e COz + 7,
N +N &Ny +7,
Ny e No+ .

a) 3anuIInTe MOJHYIO PEaKkiMio U BhIpa3uTe KOHCTAHTY paBHOBecus Kg yepes nmapuuaib-
HBIC JIABJICHUS YYaCTBYIOIINX B PEAKI[UU Ta30B.

0) MoskeTe JI1 BBI IPUBECTH €IIIe XOTsI ObI OJTHY AJIEMEHTAPHYIO CTAINI0, KOTOpast Obla ObI
yMECTHa Il JAaHHOTO Tporecca?

B) [lokaxxute, 4TO MPHU MCMOJB30BAHUN BBHILICIPUBEICHHBIX JOMYIIEHUNH CKOPOCTh pPeaK-
IIUU MOXKET OBITh 3amKcaHa B BUJIE:

\/piNl Pco, ).

¢ Pno Pco

ok wh =

Pro 6*2 (I- 1
r=k'K; K

r) Beipaszute Kguepes k1 — ks.

Huxe mMbl ipuMeM, 4TO aJcOpOMPOBAHHBIN KUCIOPOJ SIBISIETCS HanOolee H30bITOUHBIM
uHTepmeauaToM peakiuu (HUNP), To ects O+« L 1-6o.

1) Beipazute O+ TOJNIbKO Yepe3 KOHCTAHThl PABHOBECHS M MapIMaibHbIC JABJICHHUS.

e) IIpunumas, yro kucnopon asiserca HUUP, onpenennure nopsiaku peakuuu s BCEX

Y4aCTBYIOIIMX B HEW ra3oB, TO €CTh HAWJIUTE NNO, NCo, N V> U n 02 .

[TycTh sHEeprust akTUBAIMK ObUIa H3MEpeHa B YCIOBUAX MOYTH YUCTOW MOBEPXHOCTH, TO
eCTh

o: L 1.

k) IlonyynTe aHaIUTUYECKOE BBIPAXKCHUE JUIS Ka)KYLIEHCS DHEPrUU aKTUBALlUU B DTHUX
YCIIOBUSIX, BBIPA3UB €€ YEPE3 YHEPTUI0 aKTUBALUY JINMUATUPYIOLIEH CTauu U U3MEHEHUE DHTalb-
[IUY B KBa3UPAaBHOBECHBIX CTaAUIX.

Memoouueckue pexomenoayuu onpeoenaouiue npoyeoype OUeHUGAHUA CAMOCHOA-
MenbHO20 peuleHUA KOMNIEKCHBIX PACYEMHbIX 3a0ay

dopma npoBeIeHUs — MUCBMEHHO + coOeceI0BaHuE.

[IponomxurensHOCTh — 10 MUHYT.

KomriekcHas pacueTHasi 3ajja4a BKJIIOYAe€T TEOPETUUYECKUE BOMPOCHI, BEIBOA (OpMYI B
o01eM Bujie, MPOrHO3UPOBAHKE TTOBE/ICHNS CUCTEMBI U BBISIBIICHUE 3aKOHOMEPHOCTEH Ha OCHO-
BaHUH MOJYYEHHBIX POpMYIN U ypaBHEHHNA. CTYACHTHI CAMOCTOSITENIFHO PEIIAI0T KOMILJICKCHYIO
3a/1ayy BO BHEAyIUTOpHOE BpeMs. B cpok, 0003HaueHHBIH MpernogaBaTeneM, 00yJaronuics ciaet
pelIeHne 3aJa4uM B MMCbMEHHOM BHJIC U B X0JI€ YCTHOM Oecebl. B Xoj1e ycTHOM Oecelbl ¢ mperno-
JlaBaTesieM CTYJIEHT JIOJDKEH MPOJAEMOHCTPHUPOBATh 3HAHNE TCOPETUICCKUX 3aKOHOB, KOTOPHIE Jie-
KAaT B OCHOBEC OIIMCBIBACMBbIX HBHCHHﬁ, O6OCHOBaTI> HCIIOJIB30BAHHBIC JIA peI_HeHI/IH METOAbI U
C/ICJTAaHHBIC BBIBOJIBI, KPOME TOTO MPEIOaBaTe b OMPAIINBACT CTYJACHTA HA MIPEAMET BBISBICHUS
3HAHUS OCHOBHBIX HOJIO)I(CHI/Iﬁ pasz[eJm JOUCIIUITIINHBI.

Kpurepumn oneHku:
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- OLIEHKA «3a4TeHO0» pelieHo He MeHee 70% 3agaun, CTYJIEHT BIaJIEET TEOPETUUECKUMU
3HAHUSMU 10 JAaHHOMY pa3jelly, MOKET 00OOCHOBAaTh BHIOPAHHBIC METOJIBI K PEIICHUIO 33/1a4l U
CeTIaHHBIC BBIBOJIBI, JOMMYCKAET HE3HAYUTEIbHBIC OIINOKH.

- OlIEHKA «He 3a4YTeHO0» penieHo MeHee 70% 3amaun CTYIASHT JOMYyCKaeT CYIIeCTBEHHBIE
OIIMOKY 10 MaTepuaiy pasjena, He BlaJeeT TEPMUHOJIOTHEH B paMKaX JUCIUIUIMHEI; HE MOXKET
O0OBSICHUTH peleHrne, 000CHOBATH BEIOPAHHBIE METO/IbI U CACIIAHHBIC BHIBOJIBI.

O1eHOYHBIC CPENICTBA ISl MHBAIHMIOB | JIUI] C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 37I0PO-
BbsI BBIOMPAIOTCS C YYETOM MX MHAWBUAYAIBHBIX MCUXO0(QU3NIECKUX OCOOCHHOCTEH.

— TIpH He0OXOAMMOCTH HHBAIHIAM | JIT]AM C OTPaHHYECHHBIMHU BO3MOXXHOCTSIMHU 3/I0POBBSI TIPEII0-
CTaBJIACTCA NOMOJHUTCIIBHOC BPEMA IJId IMOATOTOBKH OTBCTA HA 9K3aMCHC,

— TP TIPOBEJICHHUH MTPOIIETyPHI OLICHUBAHKS PE3YIbTATOB O0YUYCHUSI MHBAIUIOB U JIUI] C OTPaHU-
YCHHBIMU BO3MOKHOCTAMU 30POBLA IPEAYCMATPUBACTCA UCITOJIB30BAHUC TCXHUYCCKUX CPCACTB,
HEOOXOMMBIX M B CBSI3U C X WHAMBHYyaTbHBIMH OCOOCHHOCTSIMHU;

— IIpu HGO6XOI[I/IMOCTI/I JJIA 06yan0H1ch;1 C OrpaHUYCHHBIMH BO3MOXKXHOCTAMU 310POBbA U HHBA-
JIMIOB TIPOLIEZypa OIICHWBAHUS PE3yJIbTaTOB OOYUYEHHsI 10 JAUCIUIUINHE MOYXKET MPOBOIUTHCS B
HECKOJIBKO JTaroB.

[pornemypa olleHUBaHHS PE3yIbTATOB 00yUSHHS HHBAJIHIOB U JIUI] C OTPaHUYECHHBIMH BO3-
MOYHOCTSIMH 3/I0POBbS 110 JUCHHUIUIMHE (MOYIIO) MIPEAyCMaTPUBAET MIpeoCTaBIeHUE HHPOpMa-
uH B hopMax, alanTHPOBAHHBIX K OTPAaHHYEHHSIM UX 3I0POBbS U BOCIIPHITHS HHPOPMAITUH:
Jlist AL ¢ HapyIeHUsAMU 3pEHUS:

— B IIEYaTHOU (popMe YBEITUUCHHBIM MIPUPTOM,

— B hopMe IIEKTPOHHOTO JTOKYMEHTA.

JAist U1 ¢ HapyIIEHUSIMH CITyXa:

— B mieuaTHoi popme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

I[J'ISI JIIy ¢ HApYUICHUSAMU OTIOPHO-ABUIATCIIBHOI'O alIiapara:
— B IIeYaTHOM (opme,

— B hopMe IIEKTPOHHOTO JTIOKYMEHTA.

JlaHHbBIN epedeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHTEHTa 00Yy-
YaIOLUXC.

CTpyKTYypa OLIEHOYHBIX CPEICTB ISl TeKYUIeld U MPOMEeKYTOYHOM aTTecTaAlMU

HanmeHnoBanue
Kon kontponupye-
Ne KonTtponupyemsbie pazaenbt N OILIEHOYHOI'0 CPEJCTBA
. MO#H KOMIIETSHIHH
/11 (TeMBbI) IUCLUUIIIMHBL . IIpomexxyTouHas atre-
(mnu ee yacTu) Texymuii KOHTPOJIb
cTanus
Beenenue B kaTanus Buinoanenue pac- | Bonpocwl k 3auemy
1 IIK-1 yemmuwix 3a0anu | 1-3
COBpeMeHHBIQ COCTOAHUC Buvinonnenue pac- BOI’lpOCbl K 3auemy
) TEOPETUUECKHUX HCCIEI0- K- 1 yemmuwix 3a0anuti | 4-7
BaHMK B 00JacTH Kara-
J3a
Buwinonnenue pac- | Bonpocul k 3auemy
[IpakTuka reTeporeHHoro -
3 IK-1 yemmuulx 3a0anui | 8-15
KaTaJin3a

Iloka3aTeu, KPpUTEPHHU U LIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIIUI
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Kox m nanmenona-
HHe KOMIEeTEeHInii

CooTBeTcTBHE YPOBHEH 0CBOEHHSI KOMIIETEeHIIUH MJIAHUPYEMbIM pe-
3yJbTaTaM 00y4eHUsl U KPUTEPUSIM UX OLIEHUBAHHUS

MOPOroBbIi

0a30BbIH

NMPOJABUHYTHIN

Ounenka

Y 10BNIE€TBOPUTEINIHHO /
3a4TCHO

Xopomio / 3a4TeHO

OTiIn4HO / 3aY4TEHO

HmeeT obpvisounbie
3HaHus B 00JACTH TE€O-
PETHUYECKHX OCHOB Ka-
Tanu3a, TpeboBaHui K
TeTepOreHHBIM KaTa-
JIU3aTOpaM M MPaKTH-
YeCcKHuX obJyiacTei mpu-
MEHEHUS TeTePOTeH-
HOI'0 KaTaju3a, a
TakXe B 001aCTH
MPAKTUIECKOTO TIPH-
MEHEHUS TeTePOTeH-
HOI'0 KaTajau3a

3naem ¢ Hekomo-
pyimu npoderamu
TEOPETUYECKHE OC-
HOBBI KaTanusa, Tpe-
OOBaHMS K TETEPO-
TeHHBIM KaTaJIn3aTo-
pam U NMpaKkTUYEeCKue
00J1acTH IpUMEHe-
HUS T€TEPOreHHOI0
Karajamn3a, a TakkKe B
00J1acTu mpaKTuye-
CKOTO TPUMEHEHUS
reTeporeHHOro Kara-
m3a

Nwmeet noanvie u enybo-
Kue 3Hauus B 001acTU
TEOPETUYCCKIX OCHOB
Karanmn3a, TpeboBaHu
K TETePOTCHHBIM KaTa-
TU3aTopaM U MpaKkTuye-
CKHX oOJlacTel mpume-
HEHUS TE€TePOreHHOTO
KaTajimsa, a Takxe B 00-
JIACTH MPAKTUYECKOTO
MPUMEHCHHS TETePO-
TCHHOI'O KaTalln3a;

Ymeem paccunthiBaThH
OCHOBHble TIapaMeTpbl
KaTajan3aTopa U KuHe-
TUYECKHUX XapaKTepH-
CTHK peaklUuu Ha Oc-
HOBaHUU AKCIIEepU-
MEHTAJIbHBIX JaHHbIX,
HO JIOMYCKaeT CyIle-
CTBEHHBIE OIINOKH;

Ymeem onpenenars
napameTpbl Karaju-
3aTopa M KUHETHYe-
CKHX XapaKTEpPUCTUK
peakuu Ha OCHOBa-
HUU  DKCIIEPUMEH-
TaJIbHBIX JAaHHBIX C
MOTPEUIHOCTSIMU U
HEOOJILIIIMMH OIIINO-
KaMUu;

Ymeem onpenensts na-
paMeTphl KaTajih3aTopa
Y KHHETUYECKUX Xapak-
TEPUCTUK PEAKIUU Ha
OCHOBaHMHM  JKCIIEPH-
MCHTAJIbHbBIX JAaHHBIX;

Brnaoeem ocHOBHBIMU
METOJIaMU TPOTHO3H-
POBaHMS KHHETHYC-
CKHX XapaKTEePUCTUK
mpolecca Ha OCHOBA-
HUU SKCTICPUMEHTAITb-
HBIX JaHHBIX, HO
TOJIBKO C YKa3aHUSIMHU
IperoaaBaTess 1o
BBIOOPY METO/A U 110
ero peaau3auu

Bnaoeem ocHoB-
HBIMH METOJIaMHU
MIPOTHO3UPOBAHHSI
KHHETUYECKUX Xa-
PaKTEpUCTHK IPO-
1[ecca Ha OCHOBaHHUH
AKCIIEPUMEHTATBHBIX
JAHHBIX, HO TOJBKO C
YKa3aHUSIMH TIPETIO-
JaBaTells 1o BEIOOPY
METOJa WIIH TI0 €ro
peanuzanuu

Bnaoeem ocHOBHBIMU
MEeTOoAaMH IPOrHO3UPO-
BaHUS KMHETUUECKUX
XapaKTEPUCTHUK MPO-
Iecca Ha OCHOBaHUH
AKCIIEPUMEHTAIbHBIX
JTaHHBIX, BKJIIOYas UX
CaMOCTOSITEIbHBIN BBI-

oop

3auTeHO-3K3aMeHAIIHOHHbIE MATEPHUAJBI /ISl MPOMEKYTOYHOI aTTecTannu (IK3a-
MeH/3a4eT)

BOl'IpOCbI AJISl MOATOTOBKH K 3a4Y€Ty

1. 1. IlosicHuTe OOIIME YEePTHI U PA3TUUHs TOMOTC€HHOTO M T€TEPOTeHHOTO KaTaan3a.
2. OObAcCHUTE MOHATHUS aTOMApHON YPPEKTUBHOCTH U JIPYKECTBEHHON OKpYKarollei cpere.
3. 3aBHCHUT JIM NOPSAJOK KAaTATUTUUECKON pEaKLMK OT JIaBJIICHUS U TeMIIEpaTypbl?
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4. Jlaifte BBIBOJ M30TEpMBbI aicopounu Jlenrmropa ams MosiekyisipHoi aacop6iun CO Ha 1mo-
BEPXHOCTH MeTajljla ¢ afIcCOPOLIMOHHBIMU IIEeHTpaMu ojHoro tuna. [Ipoaenaiite To xe camoe
JUTSL TUCCOLIMATUBHOM ancopoumu Ho.

5. KuHeTHka Kakux MpPOMBIIIJICHHBIX MPOIIECCOB MOXKET OBITh OMKMCAHA B CTALIMOHAPHOM MpU-
ONMvKeHUH ?

6. CdopmynupyiitTe OCHOBHbIE TPEOOBaHUS, MPEAbSBIIEMbIE K TBEPJIbIM KaTaau3aTopam, 1c-
MOJIb3YEMBIM B IPOMBIIIEHHOCTH.

7. MoxeTte 11 MPUBECTH IPUMEP, B KOTOPBIX CKOPOCTh MOJHOTO KaTaIUTHYECKOTro IMporecca
KOHTPOJIUPYETCS IEPEHOCOM PEAreHTOB BHE KATATUTUYECKUX YACTUIL?

8. JlaiiTe HECKOJbKO MPUMEPOB MPOU3BOJCTB CHHTE3-Ta3a, a TaKXkKe 00JacTel ero mpaKTuye-
CKOT'O MPUMEHEHHSI.

9. OOBscHUTE, KaK JIEKTPOHHBIE POMOTEPHI 00JErYat0T TUCCOIUAINI0 MOJIeKy N> Tuma?

10. Kak paboratoT TormBHbIE 37eMeHThI? OOBSICHUTE POJIb KaTaau3aTopa B TEXHOJIOTHU TOII-
JIMBHBIX 3JIEMEHTOB.

11. B 3aBHCHUMOCTH OT BBIOOpA KaTamu3aTropa, IpoIecc ruapoo0ecCepUBaHUs COTPOBOXKIAETCS
pa3Hoil cTeneHu ruIprupoBaHueM. B kakoM U3 MOTOKOB IPOAYKTOB Ha HedTenepepadaThiBa-
IOIEM 3aBOJI€ BBI OBl OCYIIECTBISUIA THIPOOOECCEPUBAHKE, COITPOBOXKIAEMOE THAPHUPOBA-
HHEM, a B KAKOM — HET?

12. JlaiiTe KpaTKOE OMUCAHUE MPOLECCa KPEKUHTa B IICEBA00KUKEHHOM KaTAIMTUYECKOM CJIOE.

13. [loueMy [t HEMTpaNM3alMU BBIXJIOMHBIX TAa30B HCMOJb3YIOT METAUNIMYECKHE KaTalln3a-
TOPBI U KaKWE€ Peaklud OHU KaTalu3upyroT?

14. Kak MO>XKHO YMEHBIITUTB BEIOPOCHI OKCHJIOB CEPBI OT TEIUIOBBIX AJICKTPOCTAHIINN?

15. OnuiuTe mpoiecc CeNeKTUBHOIO KaTAIMTHYECKOTO BOCCTAHOBIICHMSI, MCHOJb3YIOIIMICS
g yaanenus NOy u3 IbIMa CTallMOHAPHBIX TEIJIOBBIX cTaHIMi. Kakue peareHThl 0OBIYHO
HCIIONB3YIOTCS B MPOIECCE CEJIEKTUBHOIO KaTAIMTHUYECKOTO BOCCTAHOBIICHHUS ?

4.2 Metoanueckue MaTepuaJibl, ONpeaesiiome Npoueaypbl OLeHUBAHUS 3HAHUIA,
YMeHHUii, HABBIKOB H (MJIH) ONBITA JAeSITeJILHOCTH, XapaKTepPU3yIIUX 3Tanbl ¢GopMupoBa-
HUA KOMIIeTeHI M.

Memoouueckue pekomenoayuu onpeoenaoujue npoueodypvl OUEeHUBAHUA HA 3aueme

CryneHThI 00s13aHBI CATh 3a4€T B COOTBETCTBHUH C PACIIHCAHUEM U YIeOHBIM IJIaHOM. 3a-
4eT sABJseTCs POPMON KOHTPOJISI yCBOEHUS CTYACHTOM Y4eOHOM MporpaMmsbl 10 AUCHUTIIMHE WIH
€€ YaCTH, BBIIIOJIHEHHUS IPAKTHYECKHUX, KOHTPOJIBHBIX, peepaTHBHBIX padoT.

Pe3ynbrar cnaum 3adera 1o nNpocCiyliaHHOMY KypCy AOJDKHBI OLIEHUBAThCS KaK UTOT Jies-
TETHHOCTH CTY/ICHTA B CEMECTPE, & IMEHHO - TI0 TIOCEIIAeMOCTH JISKIIHA, pe3yabTaTaM paboThl Ha
71a00paTOPHBIX 3aHATHUSX, BHIIIOJIHEHUS CAMOCTOSATEIbLHOW pabOThI M MOJIOKUTEIBHBIX Pe3yiIbTa-
Tax TeKylero KouTposs. [Ipu sTom nomyckaercs Ha o9HOU (popme 00ydeHus mpomyck He Oosee
20% 3aHATHH, C 00sA3aTEIbHON OTPAOOTKOM MPOMYIIEHHBIX Ja0opaTOpHBIX padoT. CTYACHTHI, y
KOTOPBIX KOJIMYECTBO MPOMYCKOB, MPEBHIIAET YCTAHOBJICHHYIO HOPMY, HE BBITIOJHUBIINE BCE
BUJIBI pa0OT M HEYJOBJICTBOPUTEIHLHO Pa0OTABIIINE B TEUCHHE CEMECTpa, MPOXOAT codeceaoBa-
HUE C TIPeroaaBareneM, KOTOPBIA ONpalIuBaeT CTYACHTA Ha MPEAMET BBISBICHUS 3HAHUS OCHOB-
HBIX TOJIO’KEHUI TUCUUTUIMHBI.

Kpurtepun onenkn:

- OlIeHKA «3a4TeHO0»: CTY/ICHT BJIaJIe€T TEOPETUUECKUMU 3HAHUSIMU 110 JAaHHOMY pa3zaeny,
3HA€T OCHOBHBIC (PU3UKO-XUMUYECKUE XAPAKTEPUCTUKH MATEPUATIOB M METOAbl UX U3MEPCHUS,
JOTTYCKaeT He3HAYUTEIbHbIE OMMOKH; CTYIEHT YMEET MPaBUIbHO OOBSACHATH MaTepuai, UILIIo-
CTpUPYS €ro IpUMEepamH.

- OLIEHKA «He 3aYTeHO0»: MaTepHall He YCBOEH WJIM YCBOEH YaCTUYHO, CTYACHT 3aTpyIHs-

€TCsl MPUBECTHU MPUMEPHI, JIOBOJIILHO OTPaHUYCHHBIN 00beM 3HAHHI TPOTPAMMHOTO MaTepHUaa.

S. IlepeyeHb OCHOBHOM M JONOJTHUTEJIbHOM Y4eOHOI JIUTepaTypbl, HeOOXOAUMOMH A5
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OCBOEHUS TUCUMILINHBI (MOIYJIs1)
5.1 OcHoBHasi JIuTepaTypa:

1. Cubapos, /1. A. Katanus, KaTaJUTUYECKHE MPOLIECCHl U PEAKTOPHI [ DIEKTPOHHBIN pe-
cypce]: yuebnoe nocobue / JI.A. Cubapos, [[.A. CmupHoBa. - 2-¢ u3f., crep. - Cankr-IletepOypr:
Jlans, 2018. - 200 c. - https://e.lanbook.com/book/102250#book_name.

5.2 JlonoHuTeIbHAS JIUTEPAaTypa

1. Ctpombepr, ApmuH ['enpuxoBiy. @usndeckast xumust [ TekcT] : yd4eOHUK TS CTYJICHTOB BY30B / A.
H. Ctpomb6epr, /1. I1. Cemuenko ; mox pea. A. I'. Ctpombepra. - 3-¢ u3., ucnp. u aom. - M. : Beiciias
mikona, 1999. - 527 c. - bubmuorp.: ¢. 511 - 515. - ISBN 5060036278 : 40.00.

I[.]_DI OCBOCHUA JUCHUIIJIMHBI UHBAJINJAMHU U JIMIIAMU C OFpaHI/I‘-IeHHbIMI/I BO3MOXHOCTIMH
SHOPOBBH HUMCHOTCA HU3JaHUS B SHGKTpOHHOM BUIC B 3H6KTpOHHO—6I/I6JTI/IOTeIIHI)IX cucreMax
«Jlaab» u «HOpaiT».

5.3 llepuoanyeckue U3TaHUA
B mupe Hayku.

KypHan npukiagHON# XUMHUH.
Kypnan puznueckoit Xumuu.
Konnounnsiit xxypHai.

e

6. MeToan4yeckne yKazaHHs Ui 00y4ar0IHUXCsl 110 OCBOCHUIO TUCHUIINHBI (MOAYJISA)

Jlexyuu Y crienIHOE OCBOEHUE JUCLIMILIMHBI IPEAIIOIAraeT aKTUBHOE, TBOPUYECKOE YIaCTHE
CTY/ICHTA ITyTEeM IUIaHOMEPHOM, TOBCETHEBHON pabOTHI.

Obwue pexomenoayuu

W3yuenune QUCHUIUIMHBI CIIEAyeT HaYMHATh ¢ IPOpabOTKU pabouell mporpaMmsbl, ocoboe
BHHUMAaHUE, YACId LelsM 1 3a1a4aM, CTPYKTYPE U COIEPIKaHUIO Kypca.

CamocrodarenbHas paboTa IPOBOJUTCA € IENbIO YIIIYOJNeHHs 3HAaHUK MO TUCHMIUIMHE U
IIPElyCMaTPUBAET:

- YTEHHE CTYJEHTaMHU PEKOMEHIOBAHHOW JINTEPATypbl U YCBOEHUE TEOPETUYECKOTO
MaTepuana JUCLUILUIAHEI,

- MOJITOTOBKY K JIAOOPATOPHBIM 3aHATHIM;

- paboty ¢ IHTEepHET - HCTOYHUKAMU;

- IOATOTOBKA K 3a4eTy/3K3aMEHY.

IInanupoBaHre BpEMEHHM Ha CaMOCTOSITEIbHYIO DPAa0bOTy, HEOOXOAMMOrOo Ha HU3y4CHHE
HACTOSIIEM JUCLUIUIMHBIL, CTYACHTaM JIydlle BCEro OCYIIECTBIATH HAa BECb CEMECTP,
IpeyCMaTpuBasl IPHU 3TOM PETYJSIPHOE IMOBTOPEHHE IPOMIEHHOrO Marepuana. Marepuai,
NOJIyYCHHBIH Ha JIEKIHUAX, HEOOXOAMMO PETYIISIPHO JIOMOJHATH CBEIACHUSMHU U3 JINTEPATYPHBIX
HCTOYHUKOB, IPUBEIEHHBIX B pabouell mporpaMme AUCLHUIUINHBL

Paboma c koncnexmom nexyuii

[IpocMOTpuTE KOHCIEKT Ccpa3y MOCHE 3aHATHUM, OTMEThTE MaTepual KOHCHEKTa JICKIIHH,
KOTOPBIA BBI3BIBACT 3aTpyJHEHMs M1 IOHMMaHusA. IlomblTaliTech HaWTH OTBETHl HA
3aTPYJHUTEIBHBIE BOIIPOCHI, UCIOJIB3Ysl PEKOMEHYEMYIO JINTEpaTypy. Eciim caMoCcToATEnbHO He
yJanoch pazo0parbcsi B Marepuaie, chopMyIUpyilTe BOMIPOCH U 0OpaTUTECh 3a MOMOINBIO K
IPENoJIaBaTel0 Ha KOHCYNbTAlUU WK Onwkailmeil nekuuu. PerynspHo oTBoguTe Bpems Uis
INOBTOPEHUS MPOMIEHHOIO0 Marepuana, IpPOBEPSsl CBOM 3HAHUSA, YMEHHMS U HABBIKU IIO
KOHTPOJIBHBIM BOIIPOCAM.

Jlexuuu SABIAIOTCS OAHUM M3 OCHOBHBIX METOAOB OOYUEHHS MO JWUCIUILTAHE, KOTOpHIE
JOJDKHBI pelIaTh CIEAYIOIHUE 3a0a4u:

— U3JI0XKWUTh BAXKHEWIINN MaTepHall IMPOrpaMMbl Kypca, OCBELIAIOIUN OCHOBHBIE
MOMEHTHI;
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— pa3BHUTh y CTYIAEHTOB MOTPEOHOCTh K CaMOCTOSITENILHON paboTe Haj ydeOHOU U
Hay4YHOU JIUTEPATypOU.

I'maBHOM 3amaudel KaKIOM JIGKIUU SBISETCA PACKPBITHE CYLIHOCTH TEMblI U aHAJIHU3 €€
IJIABHBIX NOJOXEHUH. PexomeHayeTcs: Ha MmepBOW JIEKIUM JOBECTH JO BHMMAHUS CTYAEHTOB
CTPYKTYpPY Kypca U €ro pas3zeiibl, a B JalbHEHIIIeM YKa3bIBaTh HAYal0 KaXJOro pasaena, CyTh U
€ro 3a7iaudl, a, 3aKOHYMB M3JI0KEHHUE, MTOABOAUTH UTOT 110 TOMY pa3zeiy, YTOObI CBA3aTh €ro COo
CJICAYIOIIHNM.

Cooeporcanue nexyuti

Coneprxanue JeKuii onpexaensiercs padoueil mporpamMmoii kypca. Heo6xoanmo, 4To0b1
Ka</1as1 JIeKIMsI OXBAThIBajla M MCUEepIIbIBajIa ONPEIECICHHYIO TEMY Kypca U IpecTaBisiia cooon
JIOTHYECKH BITOJIHE 3aKOHYEHHYIO paboTy. Jlyulie cokpatuTs TeMy, HO HE JOIMyCKaTh IMepephiBa
€e B TAKOM MECTe, KOTJja OCHOBHAsI UJIesl €lIe MTOJHOCThIO HE PACKPHITA.

B ocBOGHMM MUCHMITIMHBI WHBAIWJAMU M JIMIAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSMU
310pOBbsl 0OJIBIIOE 3HAYEHHUE HMMEET WHAMBMIyalbHas ydeOHas paboTa (KOHCYJbTAI[MH) —
JIOTIOJTHUTENILHOE pa3bsICHEHNE Y4eOHOTr0 MaTepuara.

WupuBuyanbHble KOHCYJNbTAllMM 10 IPEIMETY SIBJIAIOTCA BaXXHBIM  (DaKTOPOM,
CHOCOOCTBYIOUIMM MHIWBUAYAIN3ALUU OOYUYEHUS U YCTAHOBJICHUIO BOCIUTATEIBHOTO KOHTAKTA
MEXIy I[pernojaBaTesieM U OOy4aroIlMMCs HMHBAIUAOM MM JIMLIOM C OTrPaHUYEHHBIMU
BO3MOXHOCTSIMH 3/10POBBSI.

7. llepeyenb MHGPOPMANMOHHBIX TEXHOJOIMH, HCMOJAb3YeMbIX NMPH OCYIIECTBJICHUHU
o0pa3oBaTeIbHOI0 MpoLecca 1o JMCHUIINHE

7.1 llepeyeHb UH(POPMANMOHHO-TEJIEKOMMYHUKANMOHHBIX TEXHOJIOTHIA

7.2 IlepevyeHb JULEH3MOHHOTO M CBOOOHO PACIIPOCTPAHSIEMOI0 MPOIPAMMHOI0 00ec-
neveHust

Microsoft Office (Word, Excel, PowerPoint)

7.3 IlepeyeHb coBpeMeHHBIX MPO¢ecCHOHAIBHBIX 023 JaAHHBIX 1 MH(OPMAIMOHHBIX
CIPABOYHBIX CHCTEM

1. http://elibrary.ru/ Hayunas snextponHas o6ubiuoTeka

2. www.scopus.com - Scopus (SciVerse Scopus) MyIbTUAMCHUIUIMHAPHAS Oubauorpagu-
yeckas u pedepaTuBHas 06a3a JaHHBIX, CO3aHHAs U3/IaTeIbCKON Kopropanuei Elsevier.

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

4. http://cyberleninka.ru/about — Hay4ynast 6ubimoteka oTkpbiToro moctymna «KubepJle-
HUHKa»

5. http://www.sciencedirect.com — MOJTHOTEKCTOBAsI Hay4Has 0a3za TaHHBIX MEXKTyHAPO/I-
Horo m3narenbcTBa Elsevier.

6. http://apps.webofknowledge.com/ - MyabTHIUCIUTIIHHAPHAS pedepaTuBHO-OMOIHOTpa-

¢uueckas 6aza nanupix MHcTuTyTa HayyHoit nH(opmaruu CIIA (Institute for Scientific
Information, ISI), mpencrasnennas Ha miarpopme Web of Knowledge kommanuu Thompson
Reuters.

8. MarepuajibHO-TeXHUYECKOe o0ecredeHne o JUCHUNInHe (MOAYJII0)

HanmenoBanue yueOHOW ayTUTOPUH, €€ OCHAIIEHHOCTh 000-

No Bun pabor
py,Z[OBaHI/IeM N TCXHUUYCCKUMHU Cpe,Z[CTBaMI/I 06y‘-IeHI/I$I

1. JlexuroHHbIe 3aHATUS | JIeKIMOHHAs ayaUTOpHs, YKOMILJIEKTOBaHHas y4yeOHOU mele-
JIbI0, OCHAIIIEHHAs MPE3EHTAMOHHOW TEXHUKON (MPOEKTOp,
9KpaH, KOMIBIOTEP/HOYTOYK) U COOTBETCTBYIOIIUM POTPAMM-
HeiM oOecrieuenueM (I10), (ayn. 435C, 332C, 322C, 234C,
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422C, 425C, 416C, 126C)

I'pynnoBele  (MHOUBH-
JlyaJlbHbIE) KOHCYJIbTa-
100501

VYueOHast ayIuTOpHsl, YKOMIUIEKTOBaHHas y4eOHON MeOembio
(332C, 334C, 126C, 425C, 422C)

Tekymuii  KOHTPOJIb,
HIpOMEXKYTOYHAs aTTe-
cTamus

VYueOHast aynuTOpHs, YKOMIUICKTOBAHHAs Y4eOHOU MeOembio
(332C, 334C, 126C, 425C, 422C)

CamocrosiTenbHas pa-
6ota

Kabuner ans caMocTosITeIbHON pabOTHI, YKOMITJICKTOBAaHHBIN
y4aeOHON MeOenbl0, OCHAIICHHBI KOMIBIOTEPHON TEXHUKOU C
BO3MOXXHOCTBIO TMOJKIIOYCHUS K ceTn «MHTepHeT», mporpam-
MOH SKPaHHOTO YBEIMYCHHS W OOECIICUCHHBIH JIOCTYIIOM B
AIIEKTPOHHYIO MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEy YHU-
Bepcurteta. ayn. 400, 401, 329, kopn. C (ynuma CTaBponosb-
ckag, 149)
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