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1 Heau v 321244 M3y4YeHUSA TUCUUTLTHHBI
1.1 Heab AucunJInHbI

COCTOUT B ()OPMHUPOBAHUE Yy CIIyIIaTeNIeH 3HAHUH MO COBPEMEHHOM COCTOSHUM TEOPETHUYECKUX
UCCIICIOBaHM B 00JIACTH F€TEPOTeHHOT0 KaTaln3a U MPaKTUYeCKUM O0JIaCTSIM €ro MPUMEHEHUSI.

1.2 3apayu AMCHUILINHBI

— chopmupoBaTh 3HAHHUS O COBPEMEHHBIX TEOPETUUYECKHX aCIEeKTaX NeTepOreHHOro Kara-
mn3a;

— (QopmupoBaHue NpeACTaBICHUI O MPUMEHEHUH T'€T€POreHHOro KaTaiau3a ISl pelieHus
MPUKIATHBIX 337249, B TOM YHCIIE B XUMUYECKOW TEXHOJIOTHH;

— chopmupoBaTh HaBBIKK pacdyéra mapaMeTpoB KaTaau3aTopa U HaBBIKM pacuéra mapamer-
POB KaTajlM3aTopa U MPOTrHO3WPOBAHNS KUHETUYECKUX XapaKTePUCTHK Mpoliecca Ha OCHO-
BaHUU IKCIIEPUMEHTATbHBIX TaHHBIX.

1.3 MecTo AuCHHUILUINHBI B CTPYKTYpe 00pa3oBaTe/bHOMH NPOrpaMMbl

Jucnunnmna «CoBpeMeHHBIH KaTaau3 U XUMUYecKkas KWHEeTHUKa» OTHOCUTCS K Oioky "®a-
KyJIbTaTUBBI" yUeOHOTO IUIaHa U SIBJISETCS AUCHUILTUHON 1O BBIOOPY, HE 00s3aTeIbHOM K 0CBOE-
HUIO.

1.4 TpedoBaHus K pe3yJIbTATaM OCBOCHUS COIEPKAHUS TN CHUIITUHBI

N3yuenune naHHOM y4yeOHOM IMCHMIIMHBI HalpaBlieHO Ha (OPMHUPOBAHHE Yy OOyYaroIUXCs
CIIENYIOIINX KOMIIETCHIIUN:

KOZ[ 1 HAMMCHOBAHUC I/[H,HI/[KE[TOPE[>|< JOCTHKCHUA

P C3YyJIbTaThbL 06y‘I€HI/IH 10 JTUCHUITTIMHE
KOMIICTCHIIH

NK-1 Crioco0eH miIaHupoBaTh paboTy U BHIOMpATh a/IeKBaTHBIE METOJIbl PEUICHUs] HAYYHO-UC-
CJIEIOBATENIbCKUX 33/1a4 B BBIOPaHHON 00JIaCTH XMMMHU WM CMEXHBIX HAyK

NIIK-1.1. BeiOupaet skcriepuMeHTanb- | 3HaeT TeoOpeTUYeCKHe OCHOBbI XUMHUECKOW KHHE-
HBIE ¥ PACUETHO-TEOPETHUUECKUE Me- TUKU U KaTajau3a, Tpe00BaHUA K T€TepPOr€HHBIM Ka-
TOZBI pELIEHMSI IOCTaBICHHOM 3a7a4H, TaJIu3aTopam.

UCIIOJIBb3YS JOCTHXKEHHSI COBPEMEHHOMN YMeeT BBINOIHATH pacyeT apaMeTpoB KaTaau3a-
XMMHYECKON HAYKH, U UCXOJs U3 UMEIO- | TOpa M KWHETHYECKUX XaPAKTEPUCTHK PEaKIH Ha
IIMXCS, MAaTEPHANbHBIX, HHPOPMALIMOH- | OCHOBAaHHHU YKCIICPUMEHTAIBHBIX JaHHBIX

HBIX ¥ BPEMEHHBIX PECYPCOB. Buiageer HaBbIKaMu NTPOrHO3UPOBAHMS KHHETHYE-

CKHX XapaKTEPUCTHK IIPOLIecca Ha OCHOBAHUH JKC-
NEePUMEHTAIIbHBIX JAHHBIX

NIIK-1.2. Ucnone3yet coBpeMeHHOE (U- | 3HAET OCHOBHBIE 00JIACTH MPAKTUYECKOTO IIpUMe-
3MKO-XUMHUUYECKOe 000pyI0OBaHKE /JIS 110- | HEHUS I'€TePOreHHOro KaTauu3a

Jy4EHUS U UHTEPIpETali JOCTOBEPHBIX
PE3yIbTATOB UCCIIEAOBAHUS B BEIOPAHHOM
00JIaCTH XUMHH.

2. CTpyKTypa M coiepKaHue 1 CUHIINHbI

2.1 Pacnpenesienne TPyA0EéMKOCTH TMCUMILUIMHBI IO BUAaM padoT
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O6m1ast Tpy10EMKOCTh AUCITUIUIMHBI COCTaBIAET 2 3a4. ef. (72 Jaca), uX pacrnpeaeicHne
1O BHJIaM Pa0OT MPEACTAaBICHO B TAOIUIIE.

Bun yaeOHO# paboThI Bcero CemecTtpsbl
4acoB (dacwl)
2
KonrakTHasi paboTa, B TOM uncJe: 16,2 16,2
AyIUTOpHBIE 3aHATHS (BCEro): 16 16
3aHATHS JEKIIMOHHOTO TUIIA 16 16

JlaGopaTopHbie 3aHATHUS - -
3aHATUS CEMHUHAPCKOT0 TUIA (CEMUHAPhI, MPaKTUYe-
CKUE 3aHATHS)

HNuasi koHTaKTHas1 padora: 0,2 0,2
[Tpomexxyrounas arrecranusi (VMIKP) 0,2 0,2
CamocTrosiTejibHasi paboTa, B TOM YHCJIe: 55,8 55,8
[TpopaboTKa TEOPETHUECKOTO MaTepraa 20 20
BrinosiHeHUE pacyeTHBIX 3aJaHUI 20 20
[ToaroroBka K IpOMEKYTOUYHOM aTTECTaIlUU 15,8 15,8
KonTpoJis: - -
OO0mas Tpy10eMKOCTh yac. 72 72

B TOM YHCJIe KOHTAKTHAasI 16,2 16,2

pabdora

3a4. e 2 2

2.2 ConepsxkaHue QU CHUTIHHBI

Pacnpenenenne BuaoB yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3aeiaM JUCLUIUIHHEL.

KomnuecTBo yacoB
Bueaynu-
A
No HaumenoBanue pasaesnos B yH%T(;)TI;HaH TOpHas
cero p pa6ota
J | II3 JIP CPC
1 2 3 4 5 6 7
L. BBeneunue B katanus 12 2 - - 10
7. |CoBpeMEHHBIE COCTOSHUE TEOPETUYECKUX HMCCIIEN0BA- 26 6 20
HHUH B 00JIaCTH KaTajln3a
3. [IpakTHKa reTeporeHHOro Karajans3a 33,81 8 - - 25,8
Hmoeo no pazdenam oucyuniunam: 71,8 16 55,8
[Ipomexyrounas arrectanus (MKP) 0,2
OO01mast TpPyA0eMKOCTh MO JUCIHUILTHHE 72

2.3 Coneprxanue pas3esioB (TeM) IMCUUILIHHBI:

2.3.1 3aHATHA JEeKIIHOHHOI0 THIIA

HaunmenoBanue pazaena dopma TeKkymero
No pasit Coneprxkanue pasjena p yu
(TeMpI) KOHTPOJIA
1 2 3 4




BBenenue B katanus

Beenenue B karanus. OcHOBHbIE MOHATUSA | BbimosiHeHue pac-
YEeTHBIX 3aJaHnui

2. Teopus ckopocTelt peakuuit Brinmonnenue pac-
CoBpemennbie coctosiae |OnpenencHue napaMeTpoB KaTaau3aTopoB | YETHBIX 3aJaHUi
TEOPETHYCCKHX Hccaeno- |PeakunoHHas cnocoOHOCTh MOBEPXHOCTH
BaHUI B 00JaCTH KaTanu3a

3. TpeboBanus k 3¢ (hekTHBHBIM KaTanuzaro- |Brimonnenue pac-

[IpakTrka reTeporeHHoro
Karajiusa

pam. YEeTHBIX 3aJaHnui
Bonopoxa. Konsepcusi ¢ BOAsIHBIM mapow,
peaknuu ¢ cuHTe3-ra3oMm. [lomyuenue mera-
HOJIA.

KuHeTnka moBepXHOCTHBIX pEaKIui
IlepepaboTtka HepTH U HEYTEXUMUS
Karanutrnueckas HeTpaM3aius BbIXJIOM-
HBIX I'a30B

2.3.2 3aHsATHS CEMHUHAPCKOIr0 THIA

3aHATHE CEMUHAPCKOTO TUIA HE MPEAYCMOTPEHBI y4eOHBIM TIAHOM

2.3.3 JlaGopaTopHbIe 3aHATUSA

3ansaTue 1ab0paTOPHOro TUIIA HE MTPEIYCMOTPEHBI YUeOHBIM IIJIAHOM

2.3.4 IlpumepHasi TeMaTHKA KYPCOBBIX padoT (IpPOEeKTOB)

KypcoBsie paboThl (TPOEKThI) y4eOHBIM IUIAHOM HE NMPETYCMOTPEHBI

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs A1 CAMOCTOSATEIbHOH padoThl
00yYaroIUXCsl MO JUCHUIINHE (MOTYJIIO)

Bung CPC

[lepederp yueOHO-METOAUIECKOTO 00ECTICUECHUS TUCITUTLTAHBI
IO BBITIOJTHEHUIO CAMOCTOSITENILHON paOOThI

2

3

[TpopaboTka TeopeTuye-
CKOTO MaTepuaia

1. Meroauueckrue peKOMEHIAlUN K OpraHU3aluyi ayJUTOPHOU U
BHEAYJIUTOPHOH (CaMOCTOSITEIIbHOM) paOOTHI CTYIEHTOB: METO/IU-
yeckue ykazanus / coct. T.I1. Ctopoxenko, T.b. [Tounnok, A.B.
becnanos, H.B. Jlo3a. — Kpacnogap: Ky6auckwuii roc. yH-T, 2018.
89 c.

2. Cubapos, /1. A. Karanu3s, KaTaTuTHYECKHE TIPOIECCHl U PeaK-
TOPHI [ DNEKTPOHHBIH pecypc]: yaedHoe mocodue / [I.A. Cubapos,
H.A. CmupaoBa. - 2-¢ u3g., 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 jaom. - M.
: Beicmas mkomna, 1999. - 527 c. - bubnumorp.: ¢. 511 - 515. - ISBN
5060036278 : 40.00.

BBIHOJIHGHI/IG paC‘IeTHBIX
3a1a4

1. Meroauueckrue peKOMEHIALUN K OpraHU3alui ayJUTOPHOU U
BHEAYJIUTOPHOH (CaMOCTOSITEIIbHOM) paOOTHI CTYICHTOB: METO/IU-
yeckue ykazanus / coct. T.I1. Ctopoxkenko, T.b. ITounnok, A.B.
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becnanos, H.B. Jlo3a. — Kpacuonap: Ky6anckwuii roc. yH-T, 2018.
89 c.

2. Cubapos, 1. A. Karanu3, kaTamuTHYECKHE TIPOIECCH U PeaK-
TOPHI [ DnekTpoHHBIN pecypc]: yueoHoe mocodue / JI.A. Cubapos,
J.A. CmupHoBa. - 2-¢ u3n., crep. - Cankr-IlerepOypr: Jlans,
2018. - 200 c. - https://e.lanbook.com/book/102250#book name.
3. Crpombepr, Apmun I'enpuxoBud. @uznyeckas xumus [ TekcT]
: yueOHUK 11t ctynentoB By30B / A. H. Ctpom6Gepr, /. I1. Cem-
4yeHko ; mox pen. A. I'. Crpombepra. - 3-e u3., ucmp. u Aoi. - M.
: Beicmas mikona, 1999. - 527 ¢. - bubnuorp.: ¢. 511 - 515. - ISBN
5060036278 : 40.00.

3 |IloarotoBka K MpOMEXY-
TOYHOU aTTecTalluu

1. Meroauueckue peKOMEHIAlMU K OpraHu3aluy ayIuTOPHON U
BHEAyIUTOPHOH (CAaMOCTOSTENIHHO) pabOThI CTYIEHTOB: METO U~
yeckue ykazanus / coct. T.I1. Ctopoxenko, T.b. [lounnok, A.B.
becnanos, H.B. Jlo3a. — Kpacnonap: Kybauckwuii roc. yu-t, 2018.
89 c.

2. Cubapos, 1. A. Karanu3, kaTamuTHYECKHE TIPOIECCH U PeaK-
TOPBI [ DnekTpoHHBIN pecypc]: yueoHoe mocobue / JI.A. Cubapos,
H.A. CmupHoBa. - 2-e¢ u3n., crep. - Cankr-llerepOypr: Jlans,
2018. - 200 c. - https://e.lanbook.com/book/102250#book name.
3. Crpombepr, Apmun I'enpuxoBud. Ouznyeckas xumus [ TekcT]
: yueOHUK 1t ctyneHtoB By30B / A. H. Ctpom6Gepr, JI. I1. Cem-
4yeHko ; mox pen. A. I'. Crpombepra. - 3-e u3., ucmp. u Aoi. - M.
: Beicmas mikoma, 1999. - 527 ¢. - bubnuorp.: ¢. 511 - 515. - ISBN

5060036278 : 40.00.

YyeOHO-MeTOANYECKUE

MaTepHabl Ui CaMOCTOSITEIbHOH pPabOThl OOydYaIOMIMXCS M3

YHCIIa MHBAINOB M JIUI] C OTPAHNYEHHBIMH BO3MOKHOCTSIMHU 3710pOBbSI IPEIOCTABISIOTCS B (hop-
Max, aJalTUPOBAHHBIX K OTPAaHUYCHHUSM UX 30POBbS U BOCHPUATHUS HH(OpMAITIH:

JU7st UL ¢ HapyIICHUSIMH 3PEHUS:

— B [1€4aTHON (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA,

JUnist a1 ¢ HapyIIEeHUsIMH CITyXa:

— B IIe4aTHOM ¢opme,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.
Jnis U1 ¢ HapyIIEeHUSIMA OIIOPHO-JBUTATEIBLHOTO anmnapara:

— B meyaTHoi (opme,

— B (hopMe 2IIEKTPOHHOI O TIOKYMEHTA,
JIaHHBIN TIepeYeHb MOXKET ObITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00y-

Haromuxcs.

3. Oopa3oBaTe/ibHbIE TEXHOJIOTHH

s hopMupoBaHHsT KOMIIETSHIIMA B TPOIIECCE OCBOCHUS Kypca MCIOIb3YeTCs TEXHOJO-
rusi mpodeccruoHaIbHO-Pa3BUBAIOIIETO O0YYeHUS, MpEeayCcMaTpUBArOIas HE TOJBKO Tepenady
TGOpGTH‘-I@CKOFO MaTepHana, HO U CTI/IMyJII/IpOBaHI/Ie IIO3HABATCJIBHBIX I[CﬁCTBHfI CTyI[eHTOB.

Co3nanmne B yueOHOM IeATeTbHOCTH MPOOJIEMHBIX CUTYaIlUi M OpraHu3aIus akTHBHOM ca-

MOCTOSITESIIbHOM JCATCIIBHOCTH

o0y4aroumxcsl M0 UX Pa3peUIeHUI0 MPUBOJUT K TBOPUECKOMY

OBJIAJICHUIO 3HAHUSMU, YMEHHUSIMH, HABBIKAMU, PA3BUTHIO MBICITUTEIBHBIX ClIOCOOHOCTEH. PaboTra
C DJICKTPOHHBIMU 0a3aMu JaHHBIX, MTOATOTOBKA pedepaToB U 3ammTa B (opMe T0KIIa1a Ha CEMH-
Hape, BKIII0YAIOIas OTBETHI HAa BOMPOCHI /WM IUCKYCCHUIO, MHANBUYAbHBIX 3aJaHUH, TUCKYC-
CHUU 10 00CYKaeMbIM BOIIPOCAM.




MynpTUMeAMHHBIE TPE3EHTALUH M0 TEME 3aHATUA. [[0KIIaabl CTyI€HTOB C MYJIbTUME M-
HOU mpe3eHTanuei mo pedeparam. JIMCKycCuu 1o TeMe 3aHsATHS. Y CTHBIN OIpoc.

JUis nui ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMU 30POBbs IIPEAYCMOTPEHA OpraHu3anus
KOHCYJIBTAIIMH C UCTIOJIb30BAaHUEM DJIEKTPOHHOMN MOYTHI.

4. OueHo4YHbIE CPpeACTBA IS TEKYLIero KOHTPOJS YCIeBAeMOCTH U MPOMEKY-
TOYHOM aTTecTaluN

O1ieHOUHBIE CpeICTBA NPEAHA3HAYEHBI I KOHTPOJISI U OLIEHKH 00pa30BaTeNNbHbIX JOCTHU-
KEHUH 00YyJaroUINXCsl, OCBOMBIINX MPOrpamMMy yueOHO# aucuuIumHbl «COBpeMEHHBIN KaTanus3
Y XUMHAYECKasi KHHETUKA».

OneHouHbIE CpPENCTBA BKIKOYAET KOHTPOJIbHBIE MAaTEPUaibl sl IPOBEACHUS TEKYLIero
KOHTPOJIs B (popMe NMPOBEPKHU BBIIOIHEHUS 00Y4atOIUMKCS HHANBUIYAIBHBIX PACUETHBIX 3aJia-
HUH. BbImonHenus 3aianus npeanoiaraeT npopadboTKy TEOPETHUECKOro MaTepuala 1Mo JaHHOU
TeMe. 3aaHusl BBIIAIOTCS CTYJEHTAM ITO3TAIHO 110 MEPE U3yYEHHUSI UMH COOTBETCTBYIOLIETO pas3-
JieJ1a Ha JIEKIMOHHBIX 3aHATHAX. Ha BbIOIHEHNE 3a1aHNsI OTBOAUTCS 2 HENENH, 110 TPOLIECTBUU
KOTOPBIX CTY/ICHT CIIaeT 33aJjaHKe Ha IPOBEPKY U MPOMEKYTOYHOI aTTecTanuu B (opMe BOIPO-

COB K 3a4eTy.

CTpyKTypa OLIEHOYHBIX CPEICTB JJIsl TeKYlIeil U MPOMEKYTOYHOM aTTecTAlluI

KO,H 1 HAMMCHOBAHUC UH-

HaumenoBanue OLICHOYHOTI'O CpEeACTBA

IpeTalny JOCTOBEPHBIX
pe3yJIbTaTOB HCCIEN0Ba-
HUSI B BBIOpaHHOM 001a-
CTH XUMHMHU.

Ne Pesynbrarel 00y4yeHust
JUKAaTOpa . [IpomexyTouHas
n/n (B cooTBeTcTBUU C II. 1.4) Texymuii KOHTPOJIb
(B cooTtBeTcTBUU C 11. 1.4) aTTecTalus
3Haer Teopernueckue oc- | PacuerHsle 3amaHus Bompoc Ha 3ayere
HOBBI XHMHYECKOH KHHe-
THKH M KaTajausa, TpeboBa-
WIIK-1.1. Beibupaer skc- > TP
HUS K TETEPOTCHHBIM KaTa-
NepUMEHTAIbHBIE M pac-
JH3aTOPaM.
YETHO-TEOPETUIECKHIE Me-
YMeer BBITIOJNHATH pacyer
TONBl pEIICHHUs II0CTaB-
. mapaMeTpoB KaTalu3aTopa
JICHHOM 3aJadu, WCIIONb-
U KUHETHYECKHX XapakTe-
1 3ysl JOCTH)KEHHUS COBpeE-
o . | PECTHK peaxIi Ha OCHO-
MEHHOH XAMHA9IECKOI
BaHUH  OKCIIEPUMEHTAJIb-
HaYKH, ¥ HCXOJIS U3 UMEIO-
HBIX TAHHBIX
IIUXCS, MAaTepHabHBIX,
Biameer HaBbIKamMH TIPO-
WH(POPMAIMOHHBIX U Bpe-
THO3UPOBAaHMS KUHETHYE-
MEHHBIX PECYPCOB.
CKUX XapaKTepUCTHK IIpO-
ecca Ha OCHOBAaHUM JKC-
MEPUMEHTAIBHBIX JaHHBIX
HIIK-1.2. Ucnomb3yeT 3HaeT ocHOBHBIE OOacT | PacueTHble 3aqanust Bompoc Ha 3adeTe
COBpEMEHHOE (PU3UKO-XU- | MPAKTHYECKOTO MpHUMEHE-
MHYecKoe 000pyIOBaHNE | HHUS T€TEpPOTeHHOTO KaTa-
5 | A momyHeRHs 1 HHTEp- m3a

TunoBbie KOHTPOJIbHBbIE 32/IaHUS WM HHbIE MaTePUAJIbl, He00X0AUMbIE JJIf1 OLIEHKHU 3HA-

HMii, yMeHMii, HABBIKOB U (WJIN) ONBITA /1eSITeJIbHOCTH, XaPAKTEePHU3YIOLIHX ITANbl (hopMHu-
POBaHUSI KOMIIETEHIIHII B polecce 0CBOCHUsI 00pPa30BaTeJbHOM NPOrPaMMbl

Ilpumepnbwlii nepeuens 60npocos u 3a0aHuii

IIpumepsbl pacyeTHBIX 32IaHUI M0 U CIHUTIJINHE:
CmayuonapHoe npubaudsxicerue
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a) ChopmynupyiTe CTallMOHAPHOE MPUOMKEHNE TS CIICIYIONIEH CHCTEMBbI B3aMOCBSI-
3aHHBIX PEaKLUU

R-Ii—.—=—>..—-L—->P

U KpaTko 00CyauTe, B KAKUX CIIyYasiX MCIIOJIb30BAHKUE CTAIIMOHAPHOTO MPHUOIMKESHUS SIB-
JSI€TCS OIPABAAHHBIM.

6) Kpatko oOGcyaure, B Kakoil CTEIIEHH PeaKlUH, IPOTEKAIONIUE CTAIMOHAPHO, OJIU3KU K
paBHoBecHio. OOcyxIeHUEe MPOBEAUTE C MCIOIb30BAaHUEM MOHSATUI SHTPONUU U TPOU3BOACTBA
SHTPOIUH.

B) Peakuun nermaporennsannu metuiukiorekcana CsHi1CH3 o Tonyosia urpaer Bax-
HYIO POJIb B POU3BOJICTBE OCH3MHA. DTa PEaKIrs XOPOIIO KaTaTu3UPyeTcs TUIATUHOM 110 CIeTy-
IOIIEMY MEXaHU3MY

CeHi1CH3 + * O& CeH1CH3"
CeH11CH5" O Ce¢HsCH3 + 3H>

CeHsCH;* OB CeHsCH; + .

[MonyunTe BBIpaKEHUE JJIsI CKOPOCTH 00pa30BaHMs TOJIYOJIa, TPEAoaras, YTO Peakius
UIOCT TOJBKO B OJHOM HaHpaBJIeHI/II/I " 9TO CTCIICHb 3aIIOJITHCHUA HOBerHOCTI/I TOJTYOHOM MHOTI'O
60.]1]5]]16 CTCIICHHU 3aIIOJIHCHUA HOBerHOCTH METHUIIUKIIOTEKCAaHOM, a CKOpOCTB HOHHOﬁ peaKLII/II/I
ONpeeNseTcs CKOPOCTRIO IECOPOLUH TOIYOIaA.

IIpoghunu nomenyuanvrou suepeuu

DHeprusi akTUBAILUU ISl pEaKIINU

AB + C — A + B - 50 x/I)x/mom1b

B ra3oBoii (haze cocrapisieT 60mbIryio Benmmuuny — 500 kJ[>x/Mounb. Mcnons3oBaHue KaTa-
JM3aTopa MO3BOJISET CYLIECTBEHHO MOHHU3UTh DHEPIUI0 akTHBAluHU. KaramuTudeckas peakuus
UJCT Yepe3 TUCCOLUAIINI0 MOJIeKYT AB, ancopOMpoBaHHBIX Ha MTOBEPXHOCTH KaTallN3aTopa.

a) Hapucyiite mpoduiu moTeHIMaaIbHOM Y HEPTUY KaTATUTHYECKON ¥ Ta30(ha3HON peaKIuii
Ha SHEPTEeTUYECKON TuarpaMMe ¢ TOYHbIM YKa3aHUEM KJIFOUYEBBIX 3HAYEHUN SHEPTUH, UCTIOIb3YS
JUTSL TOM LI TaHHBIE U3 MPUBEACHHOMN HIKE TaOIUIIBL.

0) YkaxuTe, Kakoe COeIMHEHUE SIBISIETCS HanOoJee YCTOWYMBBIM HHTEPMEIUATOM.

B) YKaxuTe, Kakasi CTYII€Hb, CKOPEE BCETO, SIBJIAECTCS TUMUTUPYIOIIEH.

Ancopbupyroumicst AHygs, KJIX/MOITB Her nepeBona Eact, xJIx/MOTB
aTOM WJIM MOJICKYJa
AB 50 AB+C— A +BC 500
C 75 AB" > A"+ B” 75
A 200 CB"- B +C" 100
B 125 - —
BC 50 - —

Hszomepmbr aocopboyuu Jlenemopa

[Tomyaure n3oTepMbl ancopOru JIeHrMIopa AJis CIeTyIOIINX CIIy9aeB:

a) MmonekyssipHas agcoporus CO;

0) nuccormatuBHas agcopoius CO;

B) KOHKYPEHTHas a7copOIis MOJIEKYISIpHO ancopoupyromierocs CO u TUCCOIMAaTUBHO aJI-
copbupytomierocs Hz (63 BO3BMOKHBIX peaKIuii);

T') IPEATIOI0KHIM, YTO KaTaluTuueckoe oopazoBanue meranona u3 CO u Hr uaer mo mexa-
HU3MY, B KOTOpoM peaknus Mexay CO u nepBeiM aToMoM H omnpenensieT ckopocTs mpoiecca (00-
PaTHBIMU PEAKITUSIMHA MOXHO MPeHeOpeyb), a BCE OCTAJIbHBIE CTAJIMH MOYKHO CUUTATh OBICTPHIMH,
32 UCKIIFOUEHHUEM JIECOPOIIMU METAHOIA, KOTOPYIO MOXHO IMPEAINOoIaraTh MPOTEKAIOIICH B paBHO-
BECHH C Ta30BOH (ha3oii:

— MPEANOJIOKUTE MEXAHU3M PEaKIIH;



— MOJIY4YUTE BBIPAKEHHE JIJIS1 CKOPOCTH PEAKIINH;

— OINpeAeNnTe IUala30H U3MEHEHUS MTOPSIIKOB PEAKIIUH 110 BOJIOPOAY, MOHOOKCHUTY yIJle-
poOZla ¥ METAHOILY B MPEAMNOI0KEHUH, YTO BOJAOPO/ aicopOUpyeTcst HanboJiee JIETKO B CpaBHEHUH
C IpyTUMH Tra3aMH.

Cunmes memanona

[Tocnennue ucciaeqoBaHms MO KaTaIuTUYECKOMY cUHTe3y MetaHosia u3 CO2 u Ha ¢ uc-
MOJIb30BAaHWEM MEJIHOTO KaTalu3aTopa MOKa3alH, YTO 3Ta PEaKIUsl UMEET MEPBbI MOPSJIOK 10
CO», a ee nopsaok o Hz pasen 3/2

CO: + 3H, — CH30H + H20.

[Ipenmonaraercs, 4T0 MEXaHU3M pEaKLUU BKIIIOYAET JUCCOLMALINIO MOJIEKYJ BOJIOPO/A,
KOTpbIi 3aTeM pearupyet ¢ CO> ¢ oOpa3oBanueM GpopMuiaTa, KOTOPBIA OCTaeTCs aacopOUpPOBaH-
HBIM Ha MIOBEPXHOCTH. AJICOPOMPOBAHHBIN (OPMHUIIAT 3aTEM THAPUPYETCS ¢ 00pa3oBaHUE OCTAIO-
HIUXCs aJICOPOMPOBAHHBIME TUOKCOMETUIICHA, METOKCH U, HAKOHEII, METaHOJIa, KOTOPBINA 3aTeM
necopbupyerca. CUHTE3 UIET B YCIOBHUAX, MPU KOTOPBIX MOBEPXHOCTb OCTAETCS MPAKTHUECKU
CcBOOOIHOM, a 00pa3yoIIHiicsa B IpOIlecce KUCIOpOoI OBICTpO yaamseTcs B popme Boabl. Paccmart-
pHUBaeTCs TOJILKO CKOPOCTh NMPSAMOM peakiliu, a caM MpoIiecc, Kak MoyaratoT, HAET 10 CIeTyIOIIUM
AJIEMEHTAPHBIM CTYIECHSIM:

Hy+ 2"« 2H',

CO2+ " < COY,

COy"+H «» HCOO" + 7,
HCOO"+ H" & H,COO™ + 7,
H,COO" + H" «+» H3CO" + O,
H3CO"+ H" < H3COH" +
H3;COH" <> H3COH +".

1. JlonumuTe MOCIEAHIO PEAKIINIO, IO KOTOPOU yAANAEeTCsl KUCIOPOI.

2. Onpenenure, Kakas U3 CTyIEHEH, CKOpEe BCEro, JUMUTUPYET MPOIIECC, €CIU ITO MPO-
CTasi MOJIeNib 00BSCHSIET HAaOII0JaeMble TIOPSAKY PEaKIIHid [0 peareHTaM.

3. IlonyuuTte BeIpakeHHE AJIsi CKOPOCTU pEaKLnu, TPUHSB, YTO HA IUMUTHPYIOIIECH CTaIun
UJIET TOJBKO IMpsiMasi peakiivsi, a BCE OCTaIbHbIE PEAKIIMU HAXOJSATCS B PABHOBECHH.

4. ITpu xakoi MoabHOM JTosie Ha CKOpOCTh peakimy UMEeT MaKCUMAJIbHOE 3HaUYCHUE?

NNk W=

Peaxyus cuopoobeccepusaruis

I'uapoobeccepruBanne — OY€Hb BaXKHBIM KPYITHOMACIITAOHBIH MPOIECcC, UCTIONIb3YIO-
IIUICS JUTsI YAQJICHHS CePhl U3 MPOAYKTOB repepaboTku HedTH. B 1elCTBUTETLHOCTH 3TO —
KPYIHENIINT KaTaJuTUYECKUH ITpolecc. B kauecTBe MOAEIIN 3TOT0 IIPOLIECCa MBI paCCMOTPUM
ruapoodeccepruBanme THO(PEHA, MOJEITHFHOTO CEPYCOACPIKAIIETO MPOIYKTa MepepaboTKH HEPTH.
B kauectBe katanuzaropa BozbMeM CoMo-cynbhua Ha HOCUTeNne u3 OKcuaa amoMunus. [lo-
Hasl peaklysl BBIMJISAUT TaK:

C4H4S + 2H; < C4Hp + HoS,

r7ie IPOJAYyKTaMH ABISAIOTCS OyTaaueH u cepoBoaopol. Hanboee BaxXHBIN HHTEpMETUAT
o0pasyercs, Koraa THO(hEeHOBOE KOJBIIO PA3phIBAETCS U MHTEPMEIUaT afcopOupyeTcs Ha Mo-
BEPXHOCTH B hopMe

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

N3mepeHHast CKOpOCTh peakliMK MOJUMHSAETCS YPABHEHUIO

,= ka (K 2 P H, )a

1+ K, pr 1+(K, py, )"

e 1 — napiuaibHOE J1aBlieHue THO(DEHa; Py _ napIyaIbHOE TaBJICHHE BOJIOPOIA.

1. IToueMy, KaKk Ka>keTcsl Ha TIEPBBIN B3I, CKOPOCTh OOPATHOM peakiMy MpoIylleHa B
MPEIJI0KEHHON KUHETUKE ?
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2. IpenyoxuTe MEXaHU3M peakKIluu, B KOTOPOM ObI MPUCYTCTBOBAJ YKa3aHHBIA HHTEpPME-
VAT, U TOJIYYUTEe BBIPAKEHUE ISl CKOPOCTH PeaKIMu ¢ yueToM o0patHoi peakuuu. [Tomckaska:
IPUMUTE, YTO BOJIOPOA U THO(DEH acopOUpYIOTCS Ha Pa3HBIX IIEHTpax.

3. IlokaxuTe, 4TO MOJYYEHHOE BaMH BBIPAKEHHUE NI CKOPOCTH PEAKIUU CBOJUTCS K
HAIIMCaHHOMY BBIIII€, KOT/Ia TPOLIECC UIET IpU N30BITKE BOJOPO/IA.

4. Kakoii komnoneHt saBisgercss HUWP nis nannoi peakunn?

CKopocTh peakiuy UMeeT XapaKTepHYIO 3aBUCUMOCTh KOHIIEHTpaIuu Bojgopoa. [Tlouemy
3 9TOI 3aBHCHMOCTH BBITEKAET Mpe/ronokenne o6 agcopouuu S™ 1 H' Ha pasHBIX IeHTpax?

Kamanuzamopuvl cunmesa ammuaxa

KaranmuzaTop cuHTe3a ammuaka ObLI ojTydeH BoccTaHoBieHrneM Maraetuta (FesO4), B KO-
TOpoM pacTtBopeHo 3 Bec. % AlxO3. BoccTaHoBIEHNE MPOBEAEHO B TAKUX YCIOBUAX, UTO YACTHUIIBI
MarHeTuTa CBOM pa3Mep He M3MEHsIU. BoccTaHOBIIEHHUIO MOABEPTraioCh TOJNBKO KEJNE30 10 YH-
croro Fe, a ¢ Al2O3 HMYero He MPOUCXOIUIIO.

1) OOBICHHUTE ATO ABJICHHUE.

2) Ouenute 06beM nop B 1 T Katanuzaropa (UM OTHOCUTEIbHBIN 00beM 1op B %), o0pa-
3YIOIIUXCS PU BOCCTAHOBJICHUH, UCIIOJIB3YS CIEIYIOIINE AaHHbBIE: MOJSIPHbIA BeC Mwre=55,85
I/MOJIb, pre203= 5,18 r/em>, pre= 71,86 r/em>, panos = 3,97 r/eve.

3) IloBepXHOCTHBIE YPHEPTUM PA3TUYHBIX I'PAHEH KeJe3a CIEAYIOT COOTHOIIEHUAM

YFe(100) < YFe(110) < YFe(111). OOCYIUTE ATH COOTHOIICHUS U BBITEKAIOIIUE U3 HUX CIICACTBHUS
JUTSl IOBEPXHOCTH BOCCTAHOBJIEHHOTO keJe3a. Huke Mbl mprMeM, YTO BOCCTAHOBIEHHOE YKEJEe30
uMmeeT B ocHoBHOM I'panu Fe(100) (onpaBiaHo I 3TO IPEANOI0KEHUE?).

4) Kak ycranosieHo metoaoM bOT mo nzorepmam agacopoiiu No, BOCCTAaHOBIICHHBIN Mar-
HETHT ¢ 100aBKAMHU OKCHJIA ATIOMUHHUS UMEET yIeTbHYIO0 OBEPXHOCTH 29 M? Ha TPaMM KaTan3a-
Topa. beII0 Takke HalIeHO, YTO MPHU JUCCOIMATUBHON aacopOuu N> Ha TpaMM KaTalau3aTropa
canutest 2,2 mut N» (cTaHzapTHbIE yClIOBHSA, T.e. Temreparypa paBHa 273 K, naBnenue — 1 Gap
(=100000 ITa)). Onpenenute yaeiapHy0 (Ha rpaMm) IJIOMIaAb MOBEPXHOCTH KaTaau3aTopa, mpu-
HSIB, YTO aTOMapHBIN a30T popmupyet Ha nmoBepxHoctu Fe(100) cTpykTypy c( 2%2).

5) Yem paznuyaroTcst 3Ta IUIOLIAAb MOBEPXHOCTH W IUIONIA/lb, OMPEAEICHHAs] METOIOM
bOT?

Kosgduyuenm npununanus memana na nogepxrnocmu Ni(100)

Ha npuBeneHHOM pucyHKe Moka3aHa CTENEHb 3aXBaTa yriepoja Ha OBEPXHOCTH
Ni(100) , BeIgepxkaHHO B aTMOC(epe MeTaHa NP pa3INyHbIX TeMIepaTypax. MeTan quccouu-
UpYeT Ha MOBEPXHOCTH, B PE3YyJIbTATE YETO BOJOPO OTAEISETCS U MOBEPXHOCTh MOKPHIBAETCS
cioeM yriepoja. Cxema peakiuu UMeeT BU:

1.CHs+2" — CH3" + H', 0.
2. CH;"+ " — CHy' + H', i
3. U T.O.,

rac HepBaH CTYHGHB ABJIACTCA HI/IMHTHPYIOHleﬁ.

1. OmnpenenuTe YUCIIO aKTUBHBIX IICHTPOB HA IO- 0.6

sepxnoct Ni(100), npunss rni = 8, 90 r/cM®, MonspHEIi
BeC paBHBIM Mw = 58,71 r/cM® U cumTas, YTO KasKIblif aTOM

Ni mpencrasnser coboii mentp; Ni — meramn ¢ ['IK- 0,4
pELIETKO.

2. Onpenenure abCOMOTHOE 3HAUYEHUE KOADPUIIH-
€HTa MPUINIIAHUA [IPHU Pa3INYHbIX TEMIEpaTypax. 0,2

3. Ompenenute Kaxyulyrocs 3HEPIHI0 aKTHBALUU
JUISL TIpoliecca akkoMoaanuu. B skcrepumenTax ams obec-
neueHus skcrno3uiyu B 0,2 6ap/c HeoOXonuMa BBIAECPIKKA 0.0
obpasia B Teuenue 152 ¢. Onpenenure, KaKOBO OBbLIO 1aB- 0,0 0.1 0,2 0.3
nenue MeTana (B Top) B 3THX DKCIIEPMMEHTAX. G, Lap=
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Oxucnenue 6000poda na Pt
Cunre3s Boabl U3 Hz u Oz Ha MOBEPXHOCTH IUIATHHBI, KaK MOJIATAl0T, UET CO CIASAYIOITUMHI
CTaTUSIMH:

1. Ho+ 2" & 2H,

2. 02+ 2" 207,

3. O"+H < HO" + 7,
4. HO + H" & H,0" + 7,
5. H.O" & H0O+ ™.

a) Mo:xere 1 BBl IPENJIOKUTH APYTUe dJIeMEeHTapHbIe CTAaINH, KOTOPble MOTJIN Obl OBITH
YUTEHBI B CHHTE3€ BOJIbI?

6) Huxe MbI OyemM paccMaTpuBaTh TOJIBKO ISITh BBIIIEHIPUBEIECHHBIX CTAAUM U IPUMEM,
YTO peakiuu ctaauu 1,2, 4 u S uayT B ycIOBUSIX KBa3upaBHOBecus. Hanuivre BeipaxkeHue AJis
CKOPOCTH JIUMUTHPYIOIIEH cTaanu (3), coaeprkalee BRIPaXEHUS 11 CKOPOCTH MPSMOM U 00part-
HOU peakiuii. ITO BhIpaXKEHUE JOKHO COACPKATh TOJIBKO CTETIEHH MOKPBITHS TOBEPXHOCTH JJIS
COEIMHEHUH, BXOAAIIUX B ypaBHEHHE (3).

B) Ilokaxkure, 4TO 3Ty CKOPOCTb MOKHO TaKK€ IIPEACTABUTD B BUJIE

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

1 BbIpa3utTe K uepe3 KOHCTaHThl PABHOBECHUS.

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

n) [Ipuaumas, uro kucnopon sasisiercas HUWP, onpenenute nopsaku peakuuu no Ho, Oz u
H>O B ycnoBusix, 1ajgekux oT paBHOBECHS.

e) [lepeiinem Kk IpyroMy npeaesibHOMY CIy4dar0, KOT/1a B YCIOBHUSAX PEAKIUU CTENEHb IO0-
KPBITUSI TOBEPXHOCTH KUCJIOPOJIOM OoueHb Mana. Onpenenure, 1isi KAKOIO COCTaBa CMECH ra3oB
H> u O ckopocTh peakuuu 0yAeT MaKCUMaJIbHOU B YCIIOBUSX, JAIEKUX OT PAaBHOBECHS.

Kartanuzatop nonyden nponutkoir A1203 pactBopom cosu Pt u mociaeayronMu CymKoi
¥ BOCCTAHOBJICHHEM MeTajia. AKTUBHOCTh OJJHOTO TpaMMa KaTaiu3aTopa oIpeeieHa B Tpyoya-
TOM pEaKTOpe B YCIOBUSAX, Kornaa kucinopon asisierca HUUP, a akTMBHOCTh KaTain3atopa O4eHb
BBICOKA. Y CTAaHOBJIEHO, YTO CKOPOCTb PEAKLUU YBEIUYUBACTCA C TEMIEPATypOU, HO JIMHEWHOU
3aBUCUMOCTH B apPEHUYCOBCKHMX KOoOpAMHATax Mexay In () u 1/T ne nabmrogaercs.

x) [laiite, mo kpaifHe#l Mepe, OJJHO KaYeCTBEHHOE 0OBSICHEHHE HA0II0JaeMOMY OTKJIOHE-
HUIO OT JJMHEHHOU 3aBHcuMoOcCTH In (r) ot 1/T.

Kamanumuueckoe doorcucanue 8bIX10nHbIX 24308

Huxe mbl poaHanusupyeM Mozenb Karanutudeckoi HedTpanuzauuu CO u NO B BbI-
XJIOITHBIX Ta3ax aBTOMOOWIIEH, IpH KOTOpOoW 00pasyroTcsi Oosiee Oe30TMacHbIe Il OKPYIKaIOIIeH
cpeast CO2 u Nz. Peakiiuio MO>XKHO pa30UTh Ha CIEAYIOIINE 3JIeMEHTapHbIe CTaINH, KOTOpPHIE BCE,
3a UCKIIIOYEHUEM BTOPOM CTa/WH, SBJISIOUICHCS TUMUTHPYIOIICH, UAYT B YCIOBUSX KBa3UPaBHO-
BECHSL:
NO + & NO”
NO“+"— O"+ N,
CO + < CO’,
CO™+ 0" COY" + 7,
COY' - COr+ 7,
N +N o N2 +7,
N2 e Ny + 7

a) 3anuIImMTe MOJHYIO PEakIMio U BhIpa3UTe KOHCTAHTY paBHOBecHs Kg depe3 mapuuaib-
HBI€ JJABJICHUS YYaCTBYIOUIUX B PEaKI[UHU ra30B.

NNk wh =
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0) MoskeTe JIi BBI IPUBECTH €I1Ie XOTsI OBbI OJTHY AJIEMEHTAPHYIO CTAINI0, KOTOpast Oblia ObI
yMECTHa JJIsl JAaHHOTO Tpoiiecca?

B) [TokaxkuTe, 4TO MPHU MUCIOIH30BAHUY BBIIICIPUBEACHHBIX JOMYIICHUH CKOPOCTh Peak-
O MOXCET 6I>ITI> 3aliiCaHa B BU/IC:

\/piNl Pco, ).

¢ Pno Pco

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

r) Beipaszute Kguepes k1 — ki.

Huxe mMbl ipuMeM, 9TO aJcOpOMPOBAHHBIN KUCIOPOJ SIBISIETCS HanOoJee H30bITOUHBIM
uHTepmeauatoM peakuu (HUNP), To ects O+« L 1-6o.

1) Beipazute O+ TOJNbKO Yepe3 KOHCTAHThl PABHOBECHS U MapIMaIbHbIC JaBJICHHUS.

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

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

ITycTh sHeprust akTuBanuK ObUIa U3MEpPEHa B YCIOBUAX MOYTH YUCTOW MOBEPXHOCTH, TO
eCThb

o- L 1.

k) IlonyynTe aHaITUTUYECKOE BBIPAXKCHUE JUIS Ka)KYLIEHCS DHEPrUU aKTUBALUM B OTHUX
YCIIOBUSIX, BBIPA3UB €€ YEPE3 YHEPTUI0 aKTUBALUY JINMUATUPYIOLIEH CTauu U U3MEHEHUE DHTalb-
MY B KBa3UPABHOBECHBIX CTaAUIX.

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

dopma npoBeIeHUs — MUCBMEHHO + coOeceI0BaHuE.

[IponomxurensbHOCTh — 10 MUHYT.

KomrekcHas pacueTHasi 3ajja4a BKJIIOYAaeT TEOPETUUYECKUE BOMPOCHI, BEIBOA (OpMYI B
o01eM Bujie, MPOrHO3UPOBAHKE TTOBE/ICHUS CUCTEMBI U BBISBIICHUE 3aKOHOMEPHOCTEH Ha OCHO-
BaHUH MOJYYEHHBIX (POpMYIN U ypaBHEHHNA. CTYACHTHI CAMOCTOSITENIFHO PEIIA0T KOMILJICKCHYIO
3a/1auy BO BHEAyIMTOpHOE BpeMs. B cpok, 0003HaUeHHBIH MpernogaBaTeneM, 00yJaronuics ciaet
pelIeHne 3aa41 B MMCbMEHHOM BHJIC U B X0JI€ YCTHOM Oecebl. B Xo1e ycTHOM Oecelbl ¢ mperno-
JlaBaTeieM CTYJEHT JIO/DKEH MPOJAEMOHCTPHUPOBATh 3HAHNUE TEOPETUICCKUX 3aKOHOB, KOTOPHIE Jie-
JKaT B OCHOBEC OIIMCBIBACMBIX HBHCHHﬁ, O6OCHOBaTI> HCIIOJIB30BAHHBIC JIA pemeHml METOAbI U
C/ICITAaHHBIC BBIBOJIBI, KPOME TOTO MPEIOaBaTe b OMPAIINBACT CTYJACHTA HA MIPEAMET BBISBICHUS
3HAHHUSI OCHOBHBIX HOJIO)KCHI/Iﬁ pasz[eJm JOUCIIUITIINHBI.

Kpurepun oneHku:

- OLIEHKA «3a4TeHO0» pelieHo He meHee 70% 3agaun, CTYJIEHT BJIaJIEET TEOPETUUECKUMU
3HAHHUSMU 10 JAaHHOMY pa3jeily, MOKET 00OCHOBATh BHIOPAHHBIC METOJIBI K PEIICHUIO 33/1a4l U
CACJIaHHBIC BBIBOBI, I[OHyCKaeT HCE3HAUYUTCIIBHBIC OH_II/I6KI/I.

- OlIEHKA «He 3a4YTeHO0» perieHo MeHee 70% 3amaun CTYASHT JOMYyCKaeT CYIIeCTBEHHBIE
OLIMOKH 110 MaTepHaiy paszeina, He BJIaJeeT TePMUHOJIOTHEN B paMKaX JUCIMILIMHbI; HE MOXKET
0OBSICHUTH pelieHrne, 000CHOBATH BEIOPAHHBIE METO/IBI U CACIIAHHBIC BHIBOJIBI.

OueHoYHBIE CpeaCcTBA ISl MHBAIHMIOB M JIMII C OTPAHNYCHHBIMU BO3MOXKHOCTSIMU 3/10pO-
BbsI BBIOMPAIOTCS C YUYETOM MX MHAWBUAYAIBHBIX MCUX0(QU3NIECKUX OCOOCHHOCTEH.
— IIp¥ HEOOXOAMMOCTH MHBAIIU1aM U JIULIAM C OTPAaHHYCHHBIMU BO3MOXKHOCTSIMHU 3/0OPOBBSI IIPEI0-
CTaBISICTCS JOMOTHUTEIHHOE BPEMs JUIsl TOATOTOBKH OTBETA Ha SK3aMEHE;
— MIPH IPOBECHNU TPOLETYPHI OLICHUBAHUS PE3yIbTaTOB 00yUIECHUSI HHBAIUIOB H JIMI] C OTPAaHH-
YEHHBIMU BO3MO>KHOCTSIMU 3/I0POBBsI IPEAYCMATPUBACTCS UCIIOIB30BaHHE TEXHUYECKHX CPEJICTB,
HEOOXOIMMBIX UM B CBSI3U C UX MHIUBHIYAIEHBIMH OCOOCHHOCTSIMH;
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— IIpu HCO6XOI[I/IMOCTI/I JJIA o6yqa}0mnx051 C OrpaHUYCHHBIMH BO3MOKHOCTAMHU 310POBbA 1 HHBA-
JIMAOB Npoucaypa OUCHHUBAHUSA PC3YJIbTATOB 06yquI/1;1 Mo AUCHUIINIMHE MOXKCT IMMPOBOAUTHCA B
HECKOJIBKO 2TaIlOB.

[Iponenypa ouieHUBaHMS pe3yIbTaTOB 00yUEHHs HHBAJIUI0B U JIUL] C OTPAHUYECHHBIMHU BO3-

MOYKHOCTSIMH 370POBbSI 10 AUCIUITIMHE (MOIYJIIO) TIpelyCMaTpUBAET IPEI0CTaBIeHIE HH(OpMa-
M B hopMax, alanTHPOBAHHBIX K OTPAaHUYEHUSIM UX 310POBbS U BOCTIPUATHSA HHPOPMALIUU:
Jnst I ¢ HapyIIeHUSIMH 3pSHUST:

— B I1e4aTHOM (hopMe yBEITMUEHHBIM HIPU(TOM,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

JUnist U1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeUaTHOU opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

Jnst I ¢ HapyIIeHNUSIMH OTIOPHO-/IBUTATENIFHOTO amliapara:

— B mieuaTHoi popme,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

JlaHHBIH TIepeueHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-

Haromuxcs.

1.

12.

13

14.
15.

3auTeHo-3K3aMeHaAllMOHHbIe MATePUAaJbI AJIsl IPOMEKYTOUHOI aTTecTalMu (3a4eT)
Bomnpocsl 111 NOATOTOBKH K 3a4eTy

1. I[TosicuuTte 0o01IME YEePTHI M pa3IU4Msi TOMOI'€HHOTO ¥ T€TEPOr€HHOI0 KaTainsa.
OOBsicHUTE TIOHATHS aTOMapHOH 3(h(HEKTUBHOCTHU U JPYKECTBEHHOH OKPYKAIOLIEH cpene.
3aBHUCHUT JIM OPSIAOK KATATUTUYECKOW PEaKIIUU OT JABJICHUS U TEMIIEPATyphI?

JlaiiTe BBIBOJ M30TEpMBI aficopOrun JleHrMiopa uist MosiekysipHoit agcopouun CO Ha mo-
BEPXHOCTH MeTajljla ¢ aficCOPOLIMOHHBIMU IIEeHTpaMu oHoro Ttuna. [Ipoaenaiite To ke camoe
JUTSL TUCCOLIMATUBHOM ancopoumu Ho.

Kunetrka kakux MpOMBIIUIEHHBIX [TPOLIECCOB MOXET OBITh OMKCaHa B CTALIMOHAPHOM IPU-
ONMKeHUH ?

Chopmynupyiite ocHOBHBbIE TpeOOBaHMUs, TPEIBSIBIsIEMbIE K TBEPABIM KaTallu3aTopam, Hc-
I10JIb3YEMBIM B IIPOMBIIIJIEHHOCTH.

MoskeTe 11 MPUBECTH IPUMED, B KOTOPBIX CKOPOCTh MOJIHOI'O KaTaJUTUYECKOTO Mpouecca
KOHTPOJIMPYETCS IEPEHOCOM PEAreHTOB BHE KaTAJIUTUYECKUX YACTHILL?

JlaiiTe HECKOIBKO IPUMEPOB MPOM3BOJICTB CHHTE3-Ta3a, a TakyKe 00JacTel ero mpakTuye-
CKOT'O IIPUMEHEHUS.

OO0bscHUTE, KaK IEKTPOHHBIE IPOMOTEPHI 00JIETYar0T AUCCOIMALNIO MOJIeKy N2 Tuma?

. Kak pabotarot ToruBHbIe 51eMeHThI? OOBSCHUTE POJIb KaTalU3aTopa B TEXHOJIOTHH TOI-

JIMBHBIX 2JIEMEHTOB.

B 3aBucumocTy ot BEIOOpa KaTaIM3aTopa, Mpoiecc THIAPoodeccepruBaHus COITPOBOKIACTCS
pPa3HOM CTENEHU THAPUPOBaHUEM. B KakoM 13 MOTOKOB MPOAYKTOB Ha HedTenepepadaTbiBa-
IOII[EM 3aBOJIC BBI OBl OCYIIECTBIISUIA THIPOOOECCEpUBAHKE, COIIPOBOXKIAEMOE THAPHUPOBA-
HHEM, a B KAKOM — HET?

JaiiTe kpaTkoe onrcaHue Mpoliecca KPEKUHTA B IICEBI00KIKEHHOM KaTaTUTHYECKOM CJIO€.

. HOLICMy JIA HeﬁTpaJTPIBaHHH BBIXJIOMMHBIX T'a30B HMCIIOJB3YIOT MCTAJUIMYCCKHUE KaTaJlh3a-

TOPBI M KAKUE PEeaKIMi OHHU KaTalIu3UPYyIOT?

Kak M0OXHO yMEHbIINTH BEIOPOCHI OKCHUIOB CEPBI OT TEIJIOBBIX AIEKTPOCTAHIIMIA?
OnuiuTe mpolecc CeNEKTUBHOIO KaTAIUTUYECKOTO0 BOCCTAHOBIICHUS, UCIIOIb3YIOIIUUCS
g yaanenus NOy u3 IbIMa CTallMOHAPHBIX TEIJIOBBIX cTaHIM. Kakue peareHThl 0OBIYHO
HCIIONB3YIOTCS B MPOIECCE CEJIEKTUBHOIO KaTAIUTUUYECKOTO BOCCTAHOBIICHHUS ?

Kpumepuu oyenueanusa pezynomamog odoyuenusa no zauemy
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- OLEHKA «324YTEHO0»: CTYACHT BJIaJIc€T TEOPETUYECKUMHU 3HAHUAMMU 110 JAHHOMY pa3Jeiy,
3HAET OCHOBHBIC (PU3UKO-XMMHUYECKHE XapaKTEPUCTUKU MATEPHAIOB M METOJbI MX U3MEpPEHUs,
JIONyCKAET He3HAUUTENIbHbIE OUIMOKH; CTYAEHT yMEET NMPaBUWIBHO OOBACHATh MaTepual, WILIIo-
CTPUPYS €ro puMepamu.

- OLICHKA «He 3a4YTEeHO0»: MaTepHall He YCBOEH WJIHM YCBOEH YaCTHYHO, CTYJEHT 3aTPyIHsI-
€TCs IPUBECTH NMPUMEPHI, TIOBOJIBHO OIpaHHMYEHHBIN 00beM 3HAaHUN MPOTrpaMMHOT0 MaTepHaa.

OueHoYHBIE CpeaCcTBA IS MHBAIHMJIOB M JIMII C OTPAaHNYEHHBIMU BO3MOXKHOCTSIMU 3/10pO-
BbsI BBIOMPAIOTCS C YUYETOM MX MHAWBUAYAIBHBIX MCUXO0()U3NIECKUX OCOOCHHOCTEH.

— IIpY HEOOXOANMOCTH MHBAJIUAAM U JINIIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS
IPEOCTABIISCTCS JOTIOJHUTEIFHOE BPEeMs JIJIs IOATOTOBKM OTBETA HA 3K3aMEHE;

— IIpU TIPOBEJICHNUH MIPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUYCHHS MHBAINIOB U JIHII C
OTrPaHUYEHHBIMU BO3MOXHOCTSIMH 370POBBSI IPEAYCMATPUBACTCS UCIOIH30BAHUE TEXHUYECKUX
CPEZCTB, HEOOXOMMBIX UM B CBS3M C X MHIUBHIyaIbHBIMU OCOOCHHOCTSMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCSI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3/I0OPOBbS
Y WHBAJIUIOB IPOLEAYypa OLEHUBAHUS PE3YJHTATOB OOYYEHHUS IO JUCIMIUIMHE MOXKET MPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oneHUBaHMS pe3yIbTaTOB 00yUESHNSI MHBAIH/IOB U JIUII C OTPAaHHYCHHBIMH BO3-
MOYKHOCTSIMH 3/I0POBbS 110 JUCHUIUIMHE (MOIYIIO) MPEAyCMaTPUBACT MIpeoCTaBIeHUE HHPOpMa-
1M B GOpMax, aJanTUPOBAHHBIX K OTPAaHWYCHUSAM UX 37I0POBBS U BOCIIPUATHS HH(POPMAITUH:

JUist 1 ¢ HapyIICHUSIMH 3PEHHSL:

— B TIeYaTHOM (popMe YBEITUICHHBIM MIPUPTOM,

— B (hopMe 2IEeKTPOHHOTO TOKYMEHTA.

JI7st UL ¢ HapyIICHUSIMH CITyXa:

— B meyaTHoi (opme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO anmapaTa:

— B TIe4aTHOU (opme,

— B (hopMe 2IIEeKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHb MOKET OBITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTa 00y-
YAIOIUXCS.

S. Ilepedyenn y4eOHOM JUTEPATyPhl, HHPOPMALMOHHBIX PECYPCOB M TEXHOJIOT Ml
5.1 YueOnas iutepaTypa

1. Cubapos, /1. A. Katanus, KaTaJUTHUYECKHE MPOLIECCHl U PEAKTOPHI [DIEKTPOHHBIN pe-
cypce]: yuebnoe nocobue / JI.A. Cubapos, [{.A. CmupHoBa. - 2-¢ u3j., crep. - Cankr-IletepOypr:
Jlans, 2018. - 200 c. - https://e.lanbook.com/book/102250#book_name.

2. Ctpombepr, ApmuH ['enpuxoBud. Ouznueckas xumust [Tekct] : yueOHUK A1 CTYJICHTOB
By30B / A. H. Ctpombepr, /1. I1. Cemuenko ; mog pex. A. I'. Ctpombepra. - 3-e u3 1., ucp. U Jo11. - M.
: Beictmast mxoma, 1999. - 527 c. - bubnuorp.: ¢. 511 - 515. - ISBN 5060036278 : 40.00.

H.Hﬂ OCBOCHHA JUCHUIIMHBI MHBAJIMJAMHA U JIMaMU C OrPaHUYCHHBIMH BO3MOXXHOCTAMU
3A0POBbSI MMCIOTCA H3JJaHUSA B J3JICKTPOHHOM BHUIAC B 3H€KTpOHHO—6I/I6HHOTeqHBIX CHUCTCMax
«Jlaap» u «lOpaitT».

5.2 Ilepuoauyeckue U3IaHUA
B mupe Hayku.

’KypHan npukiagHoOl XUMUH.
KypnHan Gpuzudeckoit XumMuu.
Konmounauelit xKypHai.

N
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5.3. UuTepHeT-pecypchbl, B TOM 4YHcJie COBpeMeHHbIe NpodeccHOHAIbHBIE 0a3bl 1aH-
HBIX 1 HH(OPMALMOHHBbIE CIIPABOYHBIE CHCTEMBI
DJ1eKTPOHHO-0U0IM0TeuHbIe cucTeMbl (IBC):
DBC «OPAUT> https://urait.ru/
9BC «<YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
OBC «BOOK.ru» https://www.book.ru
9BbC «ZNANIUM.COM» www.znanium.com
OBC «JIAHb» https://e.lanbook.com

SNk w =

IIpodeccuonaibubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnans! nuznarenscrsa Wiley https://onlinelibrary.wiley.com/
Hayunas snexktponnas 6uommoreka (HOb) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAYYHBIX KypHAJIOB Ha Poccuiickoit
maTdopme HaydHbIx kypHaaoB HOMKOH http://archive.neicon.ru
7. HauuonanbHast 3JeKTpOHHAs O0MOIMOTEKa (JOCTYN K DIEKTPOHHOH OubimoTeke auc-
cepranuii Poccuiickoit rocynapcrBerHoi oubnuorexku (PI'B) https://rusneb.ru/
8. Ilpesmnmentckas 6ubnuoreka uM. b.H. Enpriuna https://www.prlib.ru/
9. Dnexrponnas kowtekius Okcdopackoro Poccuiickoro ®onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
HNHpopManHOHHBIE CIPABOYHbIEC CHCTEMBbI:
1. KoncyneranT I[ltoc - cipaBouHasi mpaBoBasi cucTema (JI0CTYII MO JJOKAJIbHOU CETH C
KOMIIBIOTEPOB OMOITNOTEKH )
Pecypcol cB0OOAHOTO 10CTYyNA:
1. AMepuKkaHCKas MaTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/
2. IlonHble TEKCTHI KaHAACKUX auccepTanui http://www.nlc-bnc.ca/thesescanada/
3. KubepJlenunka (http://cyberleninka.ru/);
4. MWUHHUCTEPCTBO HaYKH M BhICIIEro oopasoBanus Poccuiickoii denepamuu
https://www.minobrnauki.gov.ru/;
5. ®enepanpubiid moptan "Poccuiickoe oOpazoBanue" http://www.edu.ru/;
6. HMudopmanmonnas cuctema "EquHoe okHO qocTyma K 00pa3oBaTelbHBIM pecypcam”
http://window.edu.ru/;
7. Enunas xosekius nudpoBbix 00pa3oBaTeNbHBIX pecypcos http://school-
collection.edu.ru/ .
8. ®denepanbHBIN HEHTP HHPOPMALIMOHHO-00PA30BATEIBHBIX PECYPCOB
(http://fcior.edu.ru/);
9. Ilpoext 'ocynapcTBeHHOTO HHCTUTYTA pycckoro si3bika uMeHu A.C. ITymxkuna "O0-
pa3oBaHue Ha pycckoM" https://pushkininstitute.ru/;
10. CnpaBouyHO-MH()OpPMALMOHHBINH nopTan "Pycckuii s3bIk" http://gramota.ru/;
11. Cnyx06a TeMaTHuecKrX TOJIKOBBIX clioBapeit http://www.glossary.ru/;
12. CnoBapu u >HIIMKI0oNeAnH http://dic.academic.ru/;
13. O6pa3zoBarenpHbIi moptan "Yuebda" http://www.ucheba.com/;
14. 3axonomnpoekt "O0 obpazoBanuu B Poccuiickoii @eneparun’. Bormpocs! U OTBETHI
http://xn--273--84d1f.xn--plai/voprosy i otvety
CoOcTBeHHBIE YJICKTPOHHBIE 00pa3oBaTe/bHbIe U HH(POPMalLHOHHBIE pecypChl
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KyoI'Vy:

1. Cpena MomyiapbHOTO qTUHAMHYECKOro oOydeHus http://moodle.kubsu.ru

2. ba3za y4eOHBIX MJIaHOB, y4eOHO-METOINYECKUX KOMILIEKCOB, IMyOJIMKAIUi U KOH(pe-
penuuii http://mschool.kubsu.ru/

3. bubnuorteka nHPpOPMAMOHHBIX pecypcoB Kadeapbl HHOOPMAITMOHHBIX 00pa3oBa-
TEJIBHBIX TEXHOJOTUH http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB HokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

6. MeToanuyeckue yKazaHus 1JIs1 00y4aIOIIHUXCSI 10 OCBOEHU IO TH CHUTIIMHBI (MOTYJIs1)

Jlexyuu Y crieniHoe OCBOEHUE NUCHMILIMHBI MPENO0JIaraeT akTUBHOE, TBOPUYECKOE yUaCTHE
CTYyJICHTA MTyTeM TUIAHOMEPHOM, TOBCEAHEBHOM pabOTHI.

Obwue pexomenoayuu

N3yuenne AUCIUTIIMHBI CIeAyeT HaYMHATh C MPOopaboTKH paboueil mporpamMmbl, 0c000e
BHUMaHUE, YAeIsis [EesIM U 3a/1adaM, CTPYKTYpPe U COJIEPKaHUI0 Kypca.

CamocrosiTenbHast padoTa MPOBOAUTCS C LTI YIyOaeHHs] 3HAaHUN MO TUCHUIUIMHE U
peayCMaTpUBAET:

- YTEHUE CTYIACHTaMH PEKOMEHJOBAHHOH JHUTEpaTypbl U YCBOECHHE TEOPETHUYECKOIO
MaTepuana TUCIUTUINHEI,

- IOATOTOBKY K J1a00paTOPHBIM 3aHATHUSM;

- paboty ¢ IHTepHeT - HCTOYHHKAMH;

- IOATOTOBKA K 3a4eTy/3K3aMEHY.

[InanupoBaHNe BPEMEHU Ha CaMOCTOSITENbHYIO paboTy, HEOOXOOUMOTO0 HAa H3y4YCHHE
HACTOALIEH JAMCHUIUIMHBI, CTYAGHTaM JIy4dllle BCEro OCYIIECTBISATh Ha BECh CEMECTp,
NpeaycMaTpuBasl MPU 3TOM PETYISIPHOE MOBTOPEHHME MPONIAEHHOro MaTtepuana. Marepuai,
MOJIYUYEHHBIH Ha JIEKIUAX, HEOOXOAUMO PEryysipHO IOIMOJHSITH CBEACHUSIMU U3 JIMTEPATYPHBIX
WCTOYHUKOB, MPUBEICHHBIX B paboyeil mporpaMme JTUCITUTUINHEI.

Paboma ¢ koncnekmom nexyuii

[IpocMOTpUTE KOHCIIEKT Cpa3y MOCIE 3aHATUN, OTMETHTE MAaTEpUal KOHCIEKTA JIEKLIHM,
KOTOpBI BBI3BIBACT 3aTPyJHEHHS Uil ToHUMaHus. [lomblTaliTech HAWTHU OTBETHI Ha
3aTpyAHUTENbHBIE BOIIPOCHI, UCIOJIb3YsI PEKOMEHAyEMYIO JuTeparypy. Eciau camocrosTensHo He
yAaJIOCh pa3o0paThcsi B Marepuaie, chOpMyIUPYHTE BONPOCHI U OOPATHTECH 3a MOMOIIBIO K
MPEToAaBaTeNt0o Ha KOHCYIbTAIlMN WM ONvKaiied nekuuu. PerynspHO oTBOAMTE BpeMs s
MOBTOPEHHS] TMPOMIEHHOr0 MaTrepuaia, IMpPOBEpPsisl CBOM 3HAHUSA, YMEHHUS U HABBIKU IIO
KOHTPOJBHBIM BOTIPOCAM.

Jlexuuu SIBISIFOTCSL OTHUM M3 OCHOBHBIX METOJIOB OOYYEHHS IO TUCIUIUIMHE, KOTOpbIE
JIOJKHBI pelaTh CIeAYIOIINE 3a/1a4u:

— U3JI0XKWUTh BAKHEWIINMN MaTepHall IPOrpaMMbl Kypca, OCBELIAIOIUN OCHOBHBIE
MOMEHTHI;

— Ppa3BUTh y CTYACHTOB MOTPEOHOCTh K CAaMOCTOATEIBLHON paboTe Hal yuyeOHOW U
Hay4HOU JIUTEPATYPOH.

['maBHOW 3amaveil KaKIOW JIEKIMU SBJISIETCA PACKPBITHE CYIIHOCTH TEMBI M aHAJU3 €€
TJIABHBIX TIOJIOKEHUH. PexomMeHayeTcs Ha MEepBOM JIEKIMHU JOBECTH 10 BHUMAHHS CTYACHTOB
CTPYKTYpY Kypca U €ro pasfienbl, a B JaJbHEHIIeM yKa3bIBaTh Ha4yajao Ka)JaA0ro pasfena, CyTh U
€ro 3a/1a4, a, 3aKOHYHUB M3JI0KEHHE, TTOJJBOIUTH UTOT 10 ATOMY pa3/eny, 4TOObI CBS3aTh €0 CO
CIIETYIOIIHM.

Cooeparcanue nexyuti

Coneprxkanue JIGKIIUN ompenensieTcs padodei mporpamMmmoi kypca. Heo6xonumo, 4To0b1
Ka)K7ast JICKITMS OXBaThIBAJIa U MCUYEPITbIBAJIA ONIPEICIICHHYIO TEMY Kypca U MPeACTaBsiia cooon
JIOTUYECKH BIIOJIHE 3aKOHYEHHYIO paboTy. Jlyullie COKpaTuTh TeMy, HO HE JIOMYCKaTh IepepbiBa
€e B TaKOM MECTe, KOI'/1a OCHOBHAs U/JIesl €lIe MOJHOCTHIO HE PACKPHITA.

B ocBoeHun nUCHUIUIMHBI UHBAJTUIAMHU U JIMIAMH C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU
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3I0pOBbsl OOJbIIOE 3HAUEHHWE UMEET WHIUBUIyajbHass y4yeOHas paboTa (KOHCYJIbTal[UU) —
JOTIOTHUTEITFHOE PA3bsICHEHHE YIeOHOr0 MaTepuarna.

WuauBuayanbHble KOHCYJIbTAIMM 1O TPEAMETY SBISAIOTCS BAaXKHBIM  (PaKTOpPOM,
CIOCOOCTBYIONTUM MHIMBUyaTU3allid OOyUEHUSI U YCTAHOBJICHHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy IpernoaaBaTeieM W o00yJarollMMcS WHBAJIWIOM WM JIUIOM C OrPaHUYCHHBIMU

BO3MOXHOCTSMHU 3J0POBbA.

7. MaTepuajibHO-TeXHUYECKOe ofecriedeHne 1o JUCHUNInHe (MoayJai0)

HanmeHoBanue crieriuabHBIX MO-
MEIICHUH

OCHAaIIEHHOCTD CIEIHANIbHBIX I10-
MEIICHUH

HepequL JIMOEH3UOHHOT'O IPO-
rpaMMHOIro0 obecrieueHust

TPYNIIOBBIX ¥ WHAWBUAYAIBHBIX
KOHCYJbTAIIHA, TEKYIIETO KOHTPOIISI
U TPOMEXKYTOUYHOW  aTTeCTAllUH
(332C, 334C, 126C, 425C, 422C)

9KpaH, IPOEKTOP, KOMITbIOTEP

VYuebHble ayquTopuu Ui npoBeae- | Mebenb: yaeOHas MeOenb MS Windows
HUS 3aHATHH JIGKIMOHHOTO Tuma | TeXHWYecKue CpeicTBa O0YUCHUS: MS Office
(ayn. 435C, 332C, 322C, 234C, | skpaH, MPOEKTOP, KOMIBIOTEP

422C, 425C, 416C, 126C)

VYueOHble aymuTopuu Ui npoBeae- | Mebenb: yaeOHas MeOenb MS Windows
HUS 3aHATHI CeMHHapcKoro Tuma, | Texumueckue cpencra oOydenus: | MS Office

JI1st caMOCTOSTENHHOM pabOThl 00YJAIOIIUXCS TPETYCMOTPEHBI TTOMEIICHUSI, YKOMIIIEK-
TOBaHHBIE CIICIIUATM3UPOBAHHON MEOEIbIO, OCHAIIEHHBIE KOMITBIOTEPHON TEXHUKOW C BO3MOXKHO-
CTBIO TIOJIKJIFOUCHHS K ceTH «MHTepHEeT» 1 00eCIeueHneM JI0CTyMa B JICKTPOHHYIO HH(POPMAIIH-

OHHO-00pa30BaTENbHYIO CPEly YHUBEPCHUTETA.

HaunmMmeHoBaHne nmoMemeHun ais
CaMOCTOSTENILHOHN padoThI 00yJaro-

OCHAIIIEHHOCTh TOMEIIEHUI ISt
CaMOCTOSTENLHOHN padoThI 00yJaro-

Tlepeuenp TUIIEH3UOHHOTO MPO-
TPaMMHOTO O0OeCTIeUeHUS

TEXHHUKA C MOKITF0UYCHUEM K HH(Op-
MAaIOHHO-KOMM YHUKAIIMOHHOM
cetn «VHTEpHET» W NOCTYNOM B
AJIEKTPOHHYIO HHPOPMAITMOHHO-00-
pa3oBaTeNbHYI0 Cpexy o0pa3oBa-
TEFHOW  OpraHm3aluu, BeO-Ka-
Mepbl, KOMMYHHUKAIIHOHHOE 000py-
JIoBaHHUE, 00eCIeTnBarOIIee JOCTYIT
K CETH HHTEPHET (IIPOBOIHOE CO-
eJIMHCHUE U OECIpPOBOTHOE COCIH-
HEHHE 110 TexHoJoruu Wi-Fi)

MHXCS MHXCS
[Tomemienne mis camocTosTenbHOU | Mebenb: yueOHas mebenn MS Windows
paboTel oOy4aromuxcs (untaneHblid | Komroiekr — cnernmanmsuposannoi | MS Office
3an HayyHoli OMOIHOTEKN) MeOemH: KOMIBIOTEPHBIC CTOJIBI
O6opynoBaHue: KOMIIBIOTEePHAS
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