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1. EJIA 1 3AJJAYHN OCBOEHUA JTUCIUITJIMHBI

1.1. llean ocBOeHUNA TUCHUILIHHDI:

]_ICJ'IBIO OCBOCHMS JUCHUILIUHBI ABJIICTCA U3YUCHHUEC TCOPCTUUCCKHUX OCHOB SABJICHUA KaTalll3a U
MPUMCHCHUSA KaTaJIn3a JJId CTUMYJIMPOBAHUA OPTaHUYCCKUX peaKuHﬁ.

1.2. 3apa4u ocBOCHUS TUCHUILIHHBI (MOYJIfA):

— INPHUMCHCHHEC TCOPETUYCCKUX OCHOB KaTallu3a IIPpH pacde€Tax U IMPOCKTUPOBAHUU ITPOLECCOB
XHUMHYECKOH TECXHOJIOTHH,
— 3HaHHUC KaTAJIUTHYCCKOI'O O60py,£[0BaHI/I${ XHMHYSCKHX TEXHOJIOTHH.

2. MECTO JUCHUILIUHBI B CTPYKTYPE OEPA3OBATEJIBHOM
ITPOI'PAMMBbI

VYyebnas nucuuiinHa « TeopeTuueckre OCHOBBI KaTalin3a OpraHWYeCKUX PeakIuii» BKIIOYEHA
B IepeueHb AMCLUMIUIMH BapuaTUBHON uacTu (popmupyemoi ydacTHHUKaMU 0Opa3oBaTENbHBIX
OTHOIIIEHUH), onpenenstomui HanpasieHHOCTs OIl. luctumninuna peasn3yeTrcs B COOTBETCTBUU C
tpeboBanusimu OI'OC, OI1 BO u VII.

JucuunnuHa 0azupyercs Ha ciaeAyoluXx JuciuminHax: «Pusuka», «Marematuka», «O0mas
U HeopraHmueckas xumus», «OpraHuueckas Xumus», «Dusndeckas XUMUA», «AHAIATHYECKAs
XUMUSL ¥ (U3MKO-XMMHYECKHE METOIbl aHalum3a», «YTJIEBOJAOPOAHAs ChIpbeBas 0Oasza
IIPOMBIIIJICHHOH 1epepaboTKm».

Hucunnmua «TeopeTnyeckue OCHOBBI —KaTalau3a OPraHUYECKUX PEaKIUi»  SBISAETCS
OCHOBOIIOJAraIIe sl U3y4eHUs CIEAYIOIIMX AUCHUIUIMH: «XUMUS U TE€XHOJOTHUSI OCHOBHOI'O
OPraHr4eCKOro CUHTE3a», « Teopuss XMMUKO-TEXHOJIOTMYECKUX MPOLECCOB OPraHMYECKOI0 CUHTE3a
u HedrenepepaboTkmy, «OO0Imas xumuueckas TexHosorus», «lIpoexktupoBanue oOopymOBaHUS
OpraHUYECKOTO CHUHTE3a W HedTenepepadoTKn», « XUMHS U TEXHOJOTHUS] TOHKOTO OPTraHUYECKOTO
cuHTe3a», «HayuHble OCHOBBI M TEXHOJOTMH «3€JIECHOW» XUMHUM», «TeXHOJIOrus IOaydeHus
BUHWJIOBBIX MOHOMEPOB», «Pa3paboTka NMpPOMBINIJIEHHBIX PEAKTOPOB OPraHMYECKOTO CHHTE3a U
HedTenepepaboTKkn», «MoaenupoBaHHe XMMHKO-TEXHOJIOTHIECKUX MTPOIIECCOBY.

Pabouas mporpamma naucuuIUiMHBL «TeopeTnyeckue OCHOBBI KaTajau3a OpPraHMYeCKHX
peaknuii» JUIsl UHBAJIMJIOB U JIMII C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU 3JI0POBbsI pa3padaTbIBaeTcs
UHIUBUAYAIbHO C YYE€TOM OCOOEHHOCTEeH TNCHMXO(pU3UYECKOTO pa3BUTHSA, HWHAWBHyaJIbHBIX
BO3MOKHOCTEH U COCTOSIHUS 3710pPOBbS TAKUX 00YHAIOLIUXCS, 10 UX JIUYHOMY 3asIBIICHUIO.



3. KOMIIETEHLIUM OB YYAIOIETOCSI, ®OPMUPYEMBIE B PE3VJILTATE
OCBOEHMS JUCHUILIMHBI (MOLY.JI5T)

®opmupoBanue komnereHuui I1K-2, IIK-3 nucuuniuaamu

Komnerenuusi| HasBanusi yueGHbIX Juc- CemecTpbl (JOPMHUPOBAHHUS KOMIIETEHIUH
HHILTHH,MOLYJIeH, IPAKTHK
y‘laCTBy,IOHiIIZX B P I 1 kype 2 Kypc 3 Kypc 4 kypc
dhopMupoBaHUHT ceMecTp cemecTp cemecTp cemecTp
KOMIIETCHIIUN . 1 2 3 4 5 6 7 8
BMecTe ¢ TaHHOM
JTUCIUIIINHOM

IK-2 Teopus XHUMHKO- X
TEXHOJIOTHYECKUX ~ TPOIIECCOB
OpPraHMYecKOro CHUHTE3a |
He(renepepaboTKH

YraeBojgopoHas ChIpbeBas X
0aza  ans  TPOMBIIUICHHOM
nepepadboTKu

PazpaboTtka MIPOIIECCOB X
pa3deneHuss B XUMHUYECKOU
TEXHOJIOTUHU

Xumust u TEXHOJIOTHS X X
OCHOBHOT'O OPraHHYECKOTO
CHUHTE3a

IIpoexkTupoBanue X
000pyIOBaHMSI OPraHUYECKOTO
CUHTE3a U HedTenepepadoTKu

Teopernueckue OCHOBBI X
KaTaan3a OPraHUYECKHUX
peakuui

XumMugd o TEXHOJIOTUS X
TOHKOT'O OpPraHU4eCKOro
CUHTE3a

Hayunslie OCHOBBI 5 X
TEXHOJIOTUH «3EJIEHOU
XUMUN»

CoBpeMeHHbIE METO/bI X
UCCIIEIOBaHUS

OpraHUYEeCKUX BELIECTB
Teopernueckue OCHOBBI X
MIPOLIECCOB MOJIMMEPU3ALIUN

XumMuueckoe X
CONPOTHUBIEHHE M 3alIUTa

TexHonorun npou3BOACTBA X
1 TIepepadOTKH MOJTUMEPOB

Texnonorus MIOJTy4YECHUS X
BUHUJIOBBIX MOHOMEDPOB
TexHomxoruu CBSI3aHHOTO X
azora

O3HakOMUTENNbHAS X
MIpaKkTHKa




TexHonornueckas
(TpoekTHO-
TEXHOJIOTMYECKas) MPaKTUKa

[Ipennumiomuas mpakTuKa

i

IlogroToBka Kk  mpouenype
3amuThl 1 3amura BKP

=

I1K-3

Opranuzanus,
TUTAHUPOBAHKE U

Pa3pabotka
MPOMBIIIICHHBIX PEaKTOPOB
OpPraHUYeCcKOro CHUHTE3a U
HedrenepepabOTKH

VYrieBonopoHas CblpbeBas
6a3a JU1 IPOMBIIIJICHHOM
nepepadboTKu

Teopus XxuMuKko—
TEXHOJIOTHYECKHUX
IIPOLIECCOB OPraHUYECKOTO
CUHTE3a U
HedTenepepaboOTKH

XHUMUSI U TEXHOJIOTUA
OCHOBHOI'O OPraHUY€CKOTO
CHUHTE3a

[TpoekTrpoBanue
obopyToBaHus
OpPraHMYECKOTO CHHTE3a U
HedrenepepaboTKN

TeopeTnueckue OCHOBBI
KaTanusa OpraHUYECKUX
peaxkuui

Hayunsbie OCHOBBI 51
TEXHOJIOTUH «3€JICHOU XUMUN

TexHonornu MpOU3BOACTBA H
nepepadOoTKH IOJIMMEPOB

TexHomorus TMMOJIy4YCHU A
BUHUWJIOBBIX MOHOMCPOB

TexHonornueckoe
o0opy/oBaHNE XUMHYECKUX U
He(pTeXUMHUIECKHIX

TexHoorus cBI3aHHOI'O a30Ta

O3HakoMUTEIbHAs IMpaKTHKa

TexHonornueckas (HpOGKTHO -
TeXHOJ’IOFH‘leCKaﬂ) IIpaKTHUKa

[IpennumioMHas npakTuka

[TogroroBka K  mpouenype
3amuThel 1 3amura BKP




I[NEPEYEHDb IITAHUPYEMBIX PE3VIIbBTATOB OBYYEHUA 110 JUCHUIUIMHE, COOTHECEHHbLIX C IIJITAHUPYEMbIMU
PE3VJIbBTATAMU OCBOEHUA OI1

Tabnuna 2 - [lepedeHp MIaHUPYEMBIX PE3yJIbTATOB OOYUYCHHS 110 JUCIUIIINHE, COOTHECCHHBIX C TUTAHUPYEMBIMH PE3yJIbTaTaMi OCBOCHUS

KOII U HAMMCHOBAHHEC

Koa nu HaumMeHoBaHue|
HHIMKATOpPa

OueHoYHbIE CPEICTBA

KOMITCTeHIHMN OCTHACHMST I[nanupyembie pe3ybTaThl 00y4eHHUs MO THCIUTIIHHE Tekymrero [pome:xyTouHOIt
KOMIIETeHIIH KOHTPOJS aTTecTAIlAH

MK-2. Crocoben | UIIK-2.2. 3Haet 3HaTh: Ymerb: npumensath | Baaaerb: meromamu U | Bompocst st | Bompocst JUTSt
HCIIOJIb30BaTh 3HAHUC | CBOMCTBA OCHOBHBIX U | TCOPETUYCCKUE METOZBI U 3aKOHBI | 3aKOHAMH  KaTaju3a | MUChbMEHHOTO YCTHOTO
CBOMCTB OpraHUYECKUX | BCIIOMOTATENbHBIX OCHOBBI ~ KaTaju3a | Karajausa IUIsL | AN pelieHus  3ajad | ompoca (60 | cobecemoanus: 30
BCIIECTB W TEXHOJIOTUH | BEIECTB u OpPraHUYECKUX pelieHus 3amad | mpogecCHOHATBHOM TECTOBBIX 3aJ[aHUI) | BOMPOCOB  H 11
TIPOM3BOJICTBA MaTepHaloB, peaxmuit npodeccuoHaIbHON JeSITeTBHOCTH. ¥ OTYETHI IPH cllave | 3aJaHui
OPTaHMYECKHX  BEMICCTB | WCIONB3YyeMBIX  TIPH JIESITeTTHHOCTH nab0paTOPHBIX
UL pemieHWs ~ 3ajgad | MpOW3BOJICTBE pabot
npogecCHOHANTBHOMI
JIeSTeTbHOCTH
IIK-3. Criocoben | MIIK-3.2. Usmenser | 3HaTh: OCHOBEI | YMeTh: Baagers: ocHoBamu | Bompocsl st | Bonpocsl IS
OCYIIECTBIIATh TEXHOJIOTHYECKUH TIpeCTaBICHAN 0 | dopmupoBats aHam3a (hakTOpOB, | MUCEMEHHOTO YCTHOTO
TEXHOJIOTHYECKOE U | peXUM OOBEKTOB IO | KaTATUTHYECKUX KHHETHYCCKHE BITUSFOIIIAX Ha | ompoca (60 | cobecemoanms: 30
OpTraHU3aAIOHHO- pe3ynpTataMm mporieccax, ypaBHCHHS MIPOTEKaHHE TECTOBBIX 3aJaHUI) | BOIPOCOB  H 11
YIpaBIeHYECKOE TmabopaTOPHBIX TIPUIHHEL TeTepPOTeHHO- TeTepOreHHO- ¥ OTYETHI TIPH cllave | 3aJaHui
COTIPOBOKJICHHE TIOJHOTO | aHATW30B M aHaju3a | KaTaJIUTHYECKOTO KaTaJTUTHYECKOTO KaTaJIMTHYECKOTO 71a00paTOPHBIX
UK MPOM3BOJICTBA | MOJIEJIeH YCKOpPEHUSs mpolecca MCXOJs W3 | mpoiiecca pabort
OpPraHUYECKUX BEIIECTB XUMHUYIECKHUX ero CTauHOTO

peakuui U | MexaHu3Ma 1 obJacTu

0COOEHHOCTH MIPOTEKaHUS

reTepOreHHO-

KaTaIUTHICCKUX

IIPOLIECCOB




4. CTPYKTYPA U COAEPKAHUE JUCIUITJIMHBI

4.1. Pacnpeuenenne pr}IOéMKOCTI/I AUCIHHUIIJINHBI 110 BUJ1aM paﬁoT Imo cemecrpam

OO6mas Tpya10EMKOCTh TUCHIUILIMHBI cocTaBisieT 4 3ad.ed. / 144 yacoB, pacnpeneieHue
9acoB 10 BHJIaM pa0OT ceMecTpaM IPECTaBICHO B Tabaumax 3 u 4.

®dopmar U3ydeHHUs TUCHUTLIMHBL: C KCTIOIB30BAaHUEM 3JIEMEHTOB 3JICKTPOHHOTO
00yueHusl.

Tabnuma 3 - Pacnpenenenue Tpy10EMKOCTH AUCIMIUIMHBI IO BUAAM paldoOT 1O ceMecTpam

st ounoii gopmbl 00ydeHust

Bup yueoHoii padoTbl Bcero Cemectp
4yacos
B
1. KonrakrHnas paGora oOyuyawuuxcsa ¢ 74 74
npemnojaaBartejieM
(mo Bu1aM y4eOHBIX 3aHATHIA) (BCEro), B TOM YHCIIC:
1.1. AyauTopHble 3aHATHSA (BCEro), B TOM YHUCIIE: 68 68
- nekuuu (JI) 34 34
- tabopartopusie padoTsl (JIP) 34 34
- npaktuaeckue 3anstus (113) - -
- npakTukyMsl (I1) - -
1.2. BueayautopHble 3aHsATHSI (BCero), B TOM 6 6
qHCIe:
- TPYNIOBbIE KOHCYJIBTALMU 110 TUCLHUIIIIMHE 4 4

- IpyHIoOBbIE KOHCYJIbTaI[U! 1o 2 2
IPOMEKYTOYHOM aTTecTaly (IK3aMeH)

- HAMBHyaJbHAs paboTa MpernoaaBaTes
¢ 00yvaroummcs:

- 10 IPOEKTUPOBAHUIO: TIPOEKT (paboTa)

- 0 BhINOJIHEHUIO PI'P

- 110 BhINoHEeHU0 KP

- 110 COCTaBJICHUIO pedepaTa (JoKIaaa, 3¢ce)

2. CamocronTeabHas padora cryaenta (CPC) (Bcero) 25 25
Bua npomexyTo4HOM aTTecTAllMU IK3aMEH 45 45
O0mas TPy10eMKOCTb, Yachl/3a4eTHbIE eIMHULBI 144/4 144/4




Tabnuua 4 - Pacnpenenenue Tpy10EMKOCTH TUCIUIUIMHBI 10 BUJaM padoT MO ceMecTpaM

JJ1s1 cTy/1eHTOB 3204HOi1 (POPMBI 00yUeHH S

Bup yueOHoii padoTbl Bcero Kype
4yacos
3
1. KonrakTHasi pabora oOy4ammHUXca ¢ 23 23
npemnojaaBartejieM

(o Bu1aM y4eOHBIX 3aHATHI) (BCEro), B TOM YHCIIC:

1.1. AyautopHble 3aHATHA (BCEro), B TOM 4KCJIE:

- nekryu (JI) 8 8

- nabopartopubie paboTsl (JIP) 8 8

- npaktuaeckue 3anstus (113) - -

- npakTukyMsl (I1) - -

1.2. BuHeayauTopHble 3aHATHS (BCero), B TOM 7 7
qucie:

- TPYNIIOBbIE KOHCYJIBTALMHU 110 TUCLHUIIIIMHE 4 4

- IpyHIoOBbIE KOHCYJIbTaI[u! 1o 2 2

IIPOMEXYTOUYHOM aTTecTaluu (3K3aMeH)

- UHIUBUyaJbHas paboTa mpernoaaBarens
¢ O0y4JaroIIMMCSI:

- I10 IPOCKTUPOBAHUIO: TTPOCKT (paboTa)

- 110 BeINOJIHEHUIO PI'P

- 110 BeInonHeHuo KP 1 1

- 10 COCTaBJICHHUIO pedepara, ToKIaa, dcce
2. CamocronTeabHas padora cryaenta (CPC) (Bcero) 112 112
Bua npomexyTo4HOM aTTecTAlMU IK3aMEH 9 9
O0mas Tpy10eMKOCTb, Yachl/3a4eTHbIE eIMHULIBI 144/4 144/4




4.2. Copep:xanue IMCUMILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM
Coneprxanue JUCUUIUIMHBI, CTPYKTYpUPOBAaHHOE 110 TeMaM, IPUBEICHO B Ta0iMIax 5 u 6.

Tabnuma 5 - Conepkanue TUCHUTUIHHBL, CTPYKTYPHPOBAHHOE IO TeMaM, JIJIsi CTYJCHTOB OYHOUM (opMBbI 00yUeHUS

. HaunmeHoBanue
Inanupyembie Bujtb1 yue6Hoii pagoTsI Peasmm3zanus | HaumenoBanue
KOHTPOJIHPYeMbIe) HCHOTB3y EMBIX B pamMKax pa3pa6oran-
KonrakTnas AKTUBHBIX H
€3yJIbTaThl )
p padota - NpaKTH4ec HOrO
OCBOCHMUSI: S HHTEPAKTUBHBIX .
: w = KO 3JIEKTPOHHOI0
koaYK;OIIK; IIK HaumeHoBaHue TeM s 5 Bun CPC o0pa3zoBareib-
2 g Z 2 HEIX Texnouornii | TOATOTOBKH Kypca
M MHAUKATOPBI o 2 = =S
2 | Eg| g2, (Tpyroem-
AOCTHKEHUS E 5| 2 5% 3 (TpyaoemMKoCTh
. 3 E - = = KOCTb B
KOMIIeTeH M S | 82 E E| EEx B 4acax)
2 | 88| 55| 8% yacax)
) < & 2 § ] 8
= - = 3 O =2
S cemecTp
TIK-2, UTIK-2-2 TIK- IToaroroBka K
Tema 1.1 Beenenue: ¢usnueckue | 2 - - 2 A Tectuporanue,
3, UTIK-3-2 JICKIIUAM,
METOJIbI CTUMYJIUPOBAHU cobecenoBaHNe
cobeceI0BaHMSIM,
XUMHUYECKUX MPOLECCCOB .
Tema 2.1 OCHOBBHI TETEPOrEHHOTO rectiposanio. 6.1.1:
. P 12 - - 2 C. 4-10, 11-52
KaTanusa
Tema 2.1 JlabopaTtopras pabota Ne 1. IToaroroBka otyeTa o
patop p - 4 - 2 ! . CobecenoBanue
Onpenenenne TpaHyJIOMETPUUECKOTO 1n1abopaTopHOH
COCTaBa KaTalu3aTopoB pabore, moaroTosKka K
cobeceoBaHNIO TpU
Tema 2.1 JlaGoparopnas pabora Ne 2. i 4 i 2 craue MabopaTopHoii
Omnpenenenne HACBHITHOW W MCTHHHOMN paboter 6.2.1
TUTOTHOCTH KaTaJIH3aTOPOB

10




Ilnanupyemble N HanmenoBanmue Peamuzauns | Haumenosanue
Buabl yueoHo# padoThl
KOHTPOJIMPYyeMbIe) HCIO0JIb3YeMbIX B pamMKax pa3pabéoraH-
KonTakTHas paboTa ® -
pe3yabTaThl g AKTHUBHBIX U NpaKTHYecC HOr'o
= HHTEPAKTUB-HBIX Kot JIEKTPOHHOT
OCBOCHHS: 2 E P 0 DJICKTPOHHOTO
= MOATOTOBKH Kypca
koY K;OIIK; IIK HaumenoBanue TeM 2 g o § Bun CPC o0paszoBaTeb- ( A M
Q = % s T o TPyAOEeM-
H HHIHKATOPbI ; s ? 8 - é} © HBIX TEXHOJOTHH (pr)]()eMKOCTb
- - geg KOCTL B B yacax)
JOCTHKEHHS = =3 | =SE| ="
§ a7 = g E & yacax)
KOMIIeTeHIHii Z k§ S| SE| ¢
D < [
= | m& | E8|0&L
Tema 2.1 JlaGopatopHas paborta Ne 3. - 4 - 2 [MoxroroBka oTtdera O Cobecenopatie
Omnpenenenue yIeAbHOW MMOBEPXHOCTU n1abopaTopHOi padoTe, a
KaTaJ13aTopoB HOATOTOBKA K
co0eceJoBaHUIO  TIpU
chaaue J1abopaTOpHOM
pabotsr 6.2.1
IToaroroBka K
Tema 3.1 HoBble BapHaHTHI KaTaln3a 2 - - 2 TectupoBanue,
JCKIIUSIM,
cobecenoBanue
cobeceIoBaHUsIM,
T 4110 ) ’ TECTUPOBAHHUIO,
ema 4.1 HIpOMBILILICHHBIE ) B BBITIOJIHEHUE 3aJaHuil
KaTaJTUTHYECKHUE PEaKTOPBI U1 CAMOCTOATEBHOI
paboter. 6.1.1: C. 53-
65, 66-71, 72-87
Tema 5.1 [Tpumeps! reTeporeHHo- 6 - - 2
KaTAJIMTHYECKHX MTPOIIECCOB

11




Ilnanupyemble N HaumenoBanue Peasusaumnsa | HaumenoBanue
Buabl yueoHo# padoThl
KOHTPOJIMPYyeMbIe) HCIO0JIb3YyeMbIX B paMKax pa3pabéoraH-
KonTakTHas pa6ora ® -
pe3yabTaThl g AKTUBHBIX H npaKTHyec HOT0
= HHTEPAKTHB-HBIX KOif JIEKTPOHHOT
OCBOEHHS: g5 P 0 HICKTPOHHOTO
= MOATOTOBKH Kypca
koaYK;OIIK; ITK HaunmenoBanue Tem 3 g = = Bunx CPC 00pa3oBaTeln- ( s yp
Q = < s g = TPyAOEeM-
H HHIHKATOPbI ; -y ? 8 - é} © HBIX TEXHOJOIUH (pr)]()eMKOCTb
- S| = geg KOCTL B B yacax)
JOCTHKEHHS = =3 | EE| £E= .
§ a7 = gk & yacax)
KOMIIeTeHIHii Z L§ S| SE| 2
D < <
= |R& | E8| 0=
[ToarotoBka oT4yera o
Tema 5.1 JlabopaTtopHas pabora Ne 4. - 10 - 4 ., CobecenoBanmne
% nmabopaTopHoii pabore,
Karamutnueckuit pupopMuHr
MOJATOTOBKA K
co0eceIoBaHUI0  TIpH
chaade  J1aboOpaTOPHOI
pabdoter. 6.1.1: C.77-
82,6.2.1: C.
[ToaroroBka oT4yera o
Tema 5.1 JlabopatopHas pabora Ne 5. - 12 - 2 “ ., CobecenoBanue
nmabopaTopHoii pabore,
Karanmutnueckoe OKHUCJICHHE
MOATOTOBKA K
W30NPONHIOBOrO CIIUPTA B AILIETOH cobecesioBatio  TpH
chaaye  J1abopaTOPHOIL
paboTtsr. 6.2.1
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Ilnanupyemble N HaumenoBanue Peamuzauns | Haumenosanue
Buabl yueoHo# padoThl
KOHTPOJIMPYyeMbIe) HCIOJb3yeMBbIX B paMKax pa3pabéoraH-
KonTakTHasi pa6oTa ] -
pe3yIbTaThI g AKTHUBHBIX H npaKkTHiec HOTO
= HHTEPAKTHB-HBIX KO JIEKTPOHHOT!
OCBOEHHSI: S5 e 0 JIEKTPOHHOTO
= MOATOTOBKH Kypca
koaYK;OIIK; ITK HaumeHnoBaHue Tem 2 g 4 = Bug CPC oGpa3soBaTeiib- ( " P
Q = % s T o TPyAOEeM-
H HHIHKATOPbI ; s ? 8 - é} © HBIX TEXHOJOTHH (pr)]()eMKOCTb
- e .| £ geg KOCTL B B yacax)
JOCTHKEHHS = =3 | 2SE| ="
§ a7 = g E & yacax)
KOMIIeTeHIHii Z k§ S| S| 2¢x
D < <
= |F& | E8 | 0at
IToaroroska K
Tema 6.1 MakpoKknHETHKa TETEPOTESHHO- 10 - - 5 J'IeI(IIl_[I/IFIM TectupoBanue,
KaTaJIMTHYECKUX TIPOIIECCOB ’ cobecenoBaHNE
cobeceTI0BaHMSIM,
TECTUPOBAHHUIO,
BBITIOJIHEHHE 3aJlaHuH
JUIsL CaMOCTOSITEIbHOMN
paboter. 6.1.1: C. 88-
109, 110-124
CamocTosiTe1bHasi padoTa - - - 25
HUTOI'O no gucHMILINHE 34 34 - 25

13




Tabmmmna 6 - ComeprkaHue OUCHUIUINHBI, CTPYKTYPHUPOBAHHOE TI0 TeMaM, JJIS CTYICHTOB 3a0YHOH (pOpMBI 00yIeHHUSI

. HaumeHoBaHue Peanuzanus HaumeHoBaHue
HﬂaHpreMLIe Buabt yueuoit padornt HCHO/IB3YeMBbIX B paMKax pa3padoTaH-HOTO
KOHTpOJIprEMbIe) KonrakTHas padora AKTHBHBIX H NnpaKTHYec-Koii 3JIEKTPOHHOTI'0
pe3yabTaThbl MHTEPAKTHB-HBIX MOArOTOBKH Kypca
®
0CBOCHHL: Haumenopanue Tem = E Bux CPC o6pasoBaTeb-HBIX (pr;l ?{:“:;;;)c“ (TpyAoeMKoCTE B
KOHYK;OHK; IIK . . % E TEXHOJIOT il yacax)
¥ HHAHKATOPDI ¢ | £y | E s E
= s S 58 s
JTOCTHKECHUSA g g F =Z E e
) = |8 |EE | eS¢
KOMIIETEHIIU N % <SS s = 28
= = A = 8 o aL
3 kype
I1K-2, UTIK-2-2 TIK-3, IToaroroBKa K JIEKIMSM,
WITK-3-2 Tema 1.1 Bsenenue: ¢usndeckue MeTOABI 1 - - 10 R — TeCTI/IPOBaHI/IC,*
CTUMYJIUPOBAHUS XUMUYECKUX IPOLIECCOB TeCTHOBAHHIO, cobeceroBaHne
BBIMOJTHCHUE 3aJaHui
Tema 2.1 OCcHOBBI F€TEpPOTeHHOTO KaTaj3a 1 ) 42 I CAMOCTOSTENbHOI
Tema 2.1 JlaboparopHas pabora Ne 1. paGotel. 6.1.1: C. 4-10,
OmnpezeneHne rpaHyJIOMETPHIECKOTO COCTaBa 11-52, 53-65, 66-71, 72-
KaTajau3aTopoB 2 87
Tema 2.1 JlaboparopHas pabora Ne 2.
OrmnpenenieHne  HACBIMHOM M UCTHHHOM
IUIOTHOCTH KaTaJIu3aToOpOB 2
Tema 2.1 JlaboparopHas pabora Ne 3. 2
Omnpenenenne YAETbHOI TTOBEPXHOCTH
KaTaJlM3aToOpOB
Tema 3.1 HoBble BapHaHTHI KaTann3a 1 - - 10
Tema 4.1 [IpoMBIIIIICHHBIE KATATUTHYECKAE 1 - - 10
pEeaKToOphI
Tema 5.1 IIpumeps! reTeporeHHo- 2 - - 30
KaTaJIMTHYECKUX IPOLIECCOB
Tema 5.1 JIabopatopHast pabota Ne 4.
Karanutnueckuii pupopMunr 2
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ILianupyemsie . HaumenoBanue Peanuszauus | HaumenoBanue
Buael yueoHoii padoTsl
KOHTpOJIHpYeMbIe) HCTO0JIb3yeMBIX B paMKax pa3padoraH-
KonrTakTHasi padoTa ® -
pesyJIbTaThI g AKTUBHBIX U NpaKkTHYec HOTO
= HHTEPAKTHB-HBIX KOH JIEKTPOHHOT
OCBOCHHS: g5 P 0 dJeKTportHoro
= NOAr0TOBKH Kypca
koaYK;OIIK; IIK HaunmeHoBaHue TEM 2 2 2 § Bup CPC o0pazoBaTeb- ( 5 P
= = 9 < 3 g - TpyaoeM-
M MHIUKATOPLI g o s 2 2o HBIX TEXHOJIOIHH (TpyA0EMKOCTh
- S| = gog KOCTL B B Yacax)
JAOCTHKEHHS = sz | 28|58’
= SE|EE| 8t yacax)
KOMIIeTeHIM i g § S 5| 26 e
M) ] ]
= |R& | E8 |0~
IloaroroBka K
Tema 6.1 MakpoKHHETHKA T€TEPOTCHHO- 2 - - 10 J'IeI(IIl_[I/IFIM TectupoBanue*,
KaTaJIMTHYECKUX TIPOIIECCOB ’ cobecemoBaHne
co0ece0BaHUsM,
TECTHPOBAHMUIO,
BEITIOJTHEHUE 3aJaHHuN
JUIL  CaMOCTOSITEIIEHOU
paboter. 6.1.1: C. 88-
109, 110-124
CamocTosiTesibHasi padoTa - - - 112
HUTOI'O no aucuuminHe 8 8 - 112

*-TCCTI/IpOBaHI/Ie OJHOKPATHO 110 BCEM TE€EMaM Kypca
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5. TEKYIIIUH KOHTPOJIb YCIIEBAEMOCTH U IIPOMEKYTOUHAS
ATTECTALIMA 11O UTOI'AM OCBOEHUA JIUCHUIIJINHBI.

5.1. TunoBble KOHTPOJIbHBbIE 3aJaHUSA WJIM HHbIe MATepHaJbl, HEOOX0AUMbIEe JIs
OLICHKHU 3HAHU, YMEHUH U HABBIKOB M (WJIH) ONBITA AeATEJIbHOCTH

Obpa3zuybl mecmogvlx 3a0aHUil 018 MEKYWell U NPoOMedCYmouyHol ammecmayuu Ha
JIeKYUAX U IK3ameHe

T3 1 (3akpeITOC)
3ananue: Karanus 370 -

BapuaHThl 0TBETA:

A - SBIEHHE CEIEKTHBHOTO YCKOPEHHUS XHMHYECKUX PEaKIHid  BEIIeCTBOM
(KaTajau3aTopoM), KOTOPBIH MHOTOKPAaTHO BCTYMAaeT B MPOMEKYTOUHBIC XUMHUYECKUE PEAKIIHH,
HO pereHepupyercs K MOMEHTY 0O0pa3oBaHWs KOHEUHBIX MPOAyKTOB. Kartammszarop He
pacxoiyercsi B XOJE IIeJICBOM pEakluu, HO MOXET pacxoJ0BaThCs IO MOOOYHBIM
MIPEBPAIICHHSIM.

B - sBJCHHME CEIEKTHBHOIO 3aMEIJICHHS XHUMHUYECKHX PCaKIUi  BEIIECCTBOM
(kaTamM3aTopoM), KOTOPBId MHOTOKPATHO BCTYMAaeT B MPOMEKYTOYHBIC XHUMHUYECKUE PEaKIIUH,
HO pereHepupyercs K MOMEHTY O0Opa3oBaHUsi KOHEUHBIX NpoaykToB. Karammsarop He
pacxomyercss B XOJe IIeJICBOM pPEaKIMH, HO MOXET PACXOJ0BaThCS IO IMMOOOYHBIM
IIPEBPAIICHHSIM.

B - sBiieHUE CENEKTUBHOIO YCKOPEHHS XUMHYECKUX pEakluil BEIIECTBOM (KaTalau3aTOpOM),
KOTOPBIM MHOTOKPATHO BCTYIAET B IPOMEXYTOYHbBIE XUMUYECKHE PEAKLIMU U PACXOLYETCS B XO1€

IEJIEBOM M TOOOYHBIX PEAKIINH.

T3 2 (3akpbITOC)

3aI[aHI/IeZ PereHepauI/Iﬂ KaTaJiu3aTtopa I0 XOAy IIponecca NMpOUCXOAUT B TCUCHUC CICAYIOLICTO

BPEMEHHM OT Hayasla KaTaJUTHYECKOIo IIUKJIa:
A - HECKOJIBKHX YacCOB;
b - HECKOJIBKMX MUHYT;
B - HECKONIBKMX CEKYHT;
I' - mpakTHYeCKH MTHOBEHHO.

T3 3 (3akpbITOC)

3aI[aHI/IeZ Kunerndeckoe YpaBHCHUC ra30(1)a3Hor0 TCTCPOTCHHO-KATAJIMTUYCCKOTO IIpoHecca,

npoTekaroiero mo cxeme A — B ¢ koHCTaHTOH CKOPCTH K, MOYKET OBIThH CIICTYIOIINM:
A-W=KePxp;

B-W=k;

I'- W=KePaePg;

- W=KkePa+kePp;

E- W=KePa- kePg;

WK -W=(D/S) S ePa;

3-W=veSe (D*.k)llz. PA(n+1)/2;
N-W=KebaePa/(1+baePa+ bgePs);
K-W=KebaePa/(Ll+baePa+bgePs)?.
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Bonpocwet ona cobecedosanus npu coaue omuemos no J1adOpamopHvIM padoomam

(mpumep).

CoNoO~WNE

JlaGoparopnas pabota «KaTanutuueckuii puopMUHT»
Omnpenenenue KaTaTUTHUECKOTO pU(OpMUHTa.
VYcnoBus npoBeneHMs Ipouecca.
Karanuzarop pudopmuHra.
LleneBbie peakuuy KaTaIMTHYECKOTO PUPOPMHUHTA.
IToGouHbIe peakuy, IPOTEKAIOIIUE IPU KaTaIUTHYECKOM PUPOPMHUHTE.
ChIpbe KaTaJTUTUYECKOT0 pu(OpMHUHTA.
IesneBble MPOAYKTHI KATAJIMTUYECKOTO PUPOPMHUHTA.
Crasuu TEXHOJIOTMYECKON CXEMbI KaTaTUTUYECKOT0 pu(OpMUHTa.
PeakTops! a5 mpoBeIeHHsI KATATUTUYECKOTO pUPOPMUHTa.

10 [TpuHIUIHATEHBIC TEXHOJIOTHYECKUE CXEMbI KAaTAIUTUIECKOTO pU(OPMUHTA.
11. IIpon3BOAUTENHHOCTD MPOMBIIIICHHBIX YCTAHOBOK KaTaIUTUYECKOTO pudOpMUHTa.

Ilpumep 3a0anun ona camocmoameibHoi padomst 0OYUAIOUWUXCA OUHOU Popmbl

ITpuBecTH BO3MOKHBIE KMHETUYECKHME YPABHEHMsI I'€T€POr€HHO-KAaTAJIUTHYECKOIO
nporiecca B ra3oBoii (ase, mpotekaromero o cxeme A — B. [loBepxHOCTh KaTamuzaTopa
CUMUTATh OJHOPOJHOM.

VYka3zarh BO3MOXKHBIE (PAaKTOPHI W HAINPaBICHHE WX W3MEHEHWH NIl MepeBojia
reTeporeHHO-KaTaIMTUYECKOro Impolecca M3 BHemHe-Au(dy3noHHoi oOnactu B
KMUHETUYECKYIO.

Ilpumep 3a0anun 0na KOHMPOJILHOU Padombl
0715 00yuawuxca 3a04HoI hopmul 00yueHuA

[IpuBecTn KHHETHUYECKOE YpaBHEHHE TeTePOTeHHO-KATAIUTUYECKOTO MPOIIecca B ra30BOU
daze, nporekaromero nmo cxeme A — B + C B kuHeTnyeckoit obmactu. [ToBepxHOCTH
KaTajan3aTopa CUuTaTh OJHOPOTHOM.

Vka3aTb BO3MOXKHBIE (aKTOpbl M HalpaBiIeHHME MX HW3MEHEHUH [uis IepeBoja
reTepOreHHO-KaTaTuTHUYeCKOro TMpolecca M3 KHHETUYECKOW o00acTH BO BHEIIHE-

nudPy3uoHHYIO.

Ilepeuens éonpocos Kk rskzameny no oucyunaune b1.B.0/1.10 «Teopemuueckue ocnogwl

»w

Kamajiu3a OpeaHu4ecKux peakumi»

CrumynupoBaHHE XMMHYECKUX IIPOLECCOB IMOJ BIUSHUEM TEMIIEPAaTypbl, BBICOKHUX
JABIIEHUW, TOJ JEUCTBHEM DSJEKTPOJIM3a, HOHU3HPYIOIIETo, YJIbTPadroIeTOBOrO,
CBEPXBBICOKOUACTOTHOTO U3ITyUYEHUH.

[TonsaTrs kaTanu3, KaTaIM3aTOp aKTHBHBIN IIEHTP KaTaau3aropa, KaTATUTHUYECKUH UK,
AKTUBHOCTh KaTaJu3aTopa U CEIEKTUBHOCTh KaTaJIUTUYECKOTO Ipoliecca.
Knaccudukanms kataan3aTopoB U KaTATUTHUYECKUX PEAKITHH.

[ToHsATHS TPOMOTOP, KATAIUTUYECKUH 5171, MOTU(DUKATODP, HOCUTEIT.

Ompenenenust  crienU(PUUECKOr0 KHUCIOTHOTO H  OCHOBHOTO KaTajin3a, OOIIero
KHCIIOTHOTO ¥ OCHOBHOTO KaTajn3a, 3MeKTPO(GUIHLHOTO U HYKJI€O(DUIHHOTO KaTalu3a.
OO6m1ast MaKpocTaIuifHas CXeMa reTePOreHHO-KAaTATUTHIECKUX TPOIECCOB.

SIBnenune aacopOUMU, BHUABI anCcOpPOIMH, KPUTEpUU (UINYECKOM U XUMHUYECKOU
aziIcopOIuu.

[ToBeneHne dacTUI] HAa TIOBEPXHOCTH TBepAblXx Ten. IloBepxHocTHas nuddysus,
aziIcopOIMoHHBIe POPMBI, COMyTCTBYIONTHE (PU3UIECKUE TTPoLiecCchl. Moenu ajacopouu.
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9. PaBHoBecue aaCcOpOIMOHHBIX TpoleccoB. M3o0TepMbl amcopOmuMu Ha OJHOPOIHBIX U
HEOJJHOPOAHBIX TTOBEPXHOCTSIX.

10. ®yHkuuu KaTanu3aTopoB B XMMMYECKHX IIpoOLEeccax M IPUYMHBI KaTaTUTHYECKOIO
YCKOPEHHUS.

11. BzaumogeiicTBue Katajn3zaTtopa U peakiMOHHOHN cpefbl. Fi3MeHeHre OCHOBHBIX LIEIEBbIX
CBOMCTB T€TEPOr€HHBIX KaTaJIM3aTOpOB II0J JACHMCTBUEM pPEAaKLIMOHHOW Cpenbl.
Perenepanus karaau3aTopos.

12. OcHoOBHBIE TPOMBIIICHHBIE METO/IbI IPUTOTOBIICHHSI T€TEPOTCHHBIX KaTaJIN3aTOPOB.

13. ®opma u pa3mep rpanys KaTaau3aToOpOB.

14. Metoab! uccie0BaHNs F€TEPOr€HHBIX KaTalu3aTOPOB.

15. CocTosiHue npoGiieMpl IPOrHO3UPOBAHUS KaTAJIMTHUECKOTO JEHCTBUS BEILECTB.

16. OcHoBHbIC HaNPaBJICHUS B Pa3BUTUHU KaTalU3a.

17. Karanu3 aroMapHbIMH [1EPEXOAHBIMU METAJIAMHU.

18. [IpoMbIlIuIEHHBIE KATATUTUYECKHE PEAKTOPHI.

19. PeakTopbl C TEIOOOMEHOM 4Yepe3 CTEHKY M aada0aTHYeCKue peakToOphl, HUX
CpaBHUTEIIbHAS XapaKTEPUCTUKA.

20. PeakTopbl C HEMOABMKHBIM U JBHXKYIIUMCSI CJIOEM KaTaau3aToOpa, WX CpaBHUTEIbHAS
XapaKTEepPUCTHKA.

21. VlcxonHble JaHHBIE W IL€JIM pacyera pPeakTOpoB ISl IPOBEJIEHHsS] TIeTEpOreHHO-
KaTaJIUTHYECKUX MPOIIECCOB.

22. Karanutuyeckuii kpekuHr. @uU3nKo-XxMMUYecKre OCHOBBI mpouecca. Celpbe U LieNeBbIe
npoayKThl. CXeMbI TPOMBIIIICHHBIX YCTaHOBOK.

23. Karanuruueckuit pudopmunr. PU3MKO-XMMHUYECKHE OCHOBBI Ipouecca. Celppe U
1eJIeBbIe TPOAYKTHI. CXEMBI TPOMBIIIICHHBIX YCTaHOBOK.

24.1lonydyeHue BHUHWIXJIOpUIA KATAIUTUYECKUM Tra3o(a3HbIM TUAPOXJIOPUPOBAHUEM
anetwieHa. OU3nKo-XUMHUECKHE OCHOBBI Mpoliecca. TexHolornyeckas cxema.

25. O6acTi NpoTEeKaHUs FeTepOreHHO-KaTaTUTHYECKUX ITPOLIECCOB.

26. Kunetnveckne ypaBHEHHS T€TEPOT€HHO-KAaTATUTHUYECKUX MPOIECCOB B KHHETHYECKOM
00J1aCTH U BIMSIHUE PA3JIMUHBIX (PAKTOPOB HA CKOPOCTH MpoIiecca.

27. Kunetnyeckoe ypaBHEHHE T'eTEPOTCHHO-KATAUTHYECKMX TIPOLECCOB B  OOJIACTH
BHeIHel 1ud¢y3un 1 BIUSHUE pa3IMYHbIX (DAKTOPOB HA CKOPOCTH MpOLEcca.

28. Kunetndyeckoe ypaBHEHHE TI'eTEPOTCHHO-KATAUTHYECKMX TIPOIECCOB B  OOJIACTH
BHYTpeHHeH 1 y3un U BIUSHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTH MpoLecca.

29. Kpurepun BIUsSHHS BHEITHEH M BHYTPeHHEH TU(PQPY3UH B T€TEPOreHHO-KATATUTHIECKUX
nporueccax.

30. IlepeBoa TeTeporeHHO-KATATUTHYECKOTO TpoIecca U3 OMHOW 00JacTH MPOTEKaHUs B

APYTYHO.

5.2. Onucanue nmokasarejieli 1 KpUTepHeB KOHTPOJISI YCIIeBAeMOCTH, ONMCAHUE IIKAJ
OLICHMBAHUSA

JInst OLIEHKW 3HAHWM, YMEHWM, HaBBIKOB M (OPMUPOBAHUS KOMIETCHIIMH TIO UCIUTIINHE
MpPUMEHSIETCS OATbHO-PEUTHHIOBAasI CUCTEMAa KOHTPOJISL U OIIEHKH YCIIEBAEMOCTH O0YYarOIINXCS
O4YHOW (OPMBI M TPAJAMIIMOHHAS CHUCTEMa KOHTPOJS M OIEHKH YCIIEBAEMOCTH OOYYaIOIIUXCS
3a09HON (popmbl. OcCHOBHBIE TpeOOBaHUS OAITBHO-PEUTHHTOBOW CHCTEMBI MO TUCIUILUIMHE U
IIKaJIa OIICHUBAHUS TTPUBECHBI B Ta0IUIAX 7 U 8.
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Tabmuma 7 - TpeboBaHust OAIUTEHO-PEUTHHTOBON CUCTEMBI 110 JUCITUTIIIMHE

MaxkcuMalnbHbIe OaJlIbl 3a TIOJBU PaOOThI [l tpadubie
KonuuecTBo Oanuet
1 2 3 4 5 3a
Bunsr pabot TTOABHUIOB
HapylICHUE
paboTHI
CPOKOB
caaun
TectupoBanue 2 20 20 - - -
Brimonnenne nabopaTopHBIX 5 6 6 6 6 6
pabot
- opopMIIEHHE OTYETOB 2 2 2 2 2
- cJ]a4a KOJIJIOKBIYMOB 4 4 4 4 4
Brimonnenuii  3amaHuil IS 2 10 10 Jo 2 3a
CaMOCTOSITeIIbHON pabOTHI 3aJaHne
[ocemenue 3anaruit 10
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Tabnuna 8 - Kpurepun orieHUBaHUS pe3yinbTata 00ydeHus 10 JUCIUILIMHE U IKaJia OIEHUBAHUS

Kpurepun oneHuBanus pe3yibTaToB 00y4eHust

OrneHka OrneHka OneHka OneHka
Kox n HanMeHOBaHHE «HEY/IOBJIETBOPUTEIBHO» | «Y/IOBJIETBOPUTEIHLHO» «xopomuioy / «OTJIMYHOY /
Koa u HauMeHOBaHHE HHAMKATOPpA / «He 3a4TEHO» / «3a4TEHO» «3a4YTECHO» «3a4YTECHOY
KOMITETEH MM AOCTHIKCHMSI 0-54% 55-70% 71-85% 86-100%
KOMIIETeHIIU U OT Max PeUTUHTOBOM OT Max PEeUTUHTOBOM OT max OT Mmax peUTUHTOBOI
OIICHKH KOHTPOJISI OIICHKH KOHTPOJISI PEUTHUHTOBOM OIICHKHU KOHTPOJIS
OLICHKH KOHTPOJISI
NK-2. Crnocoben | UTTK-2-2. 3naer | U3noxxeHnue yueOHOTO dparmeHTapHbIe, 3Haer marepuan Ha | meer riyookue
HCHONb30BATE  SHAHNC | cpojicTBa OCHOBHBIX M | MaTepHaia MOBEPXHOCTHBIC 3HAHMSA | JOCTATOYHO 3HaHUS BCETO
CBOHMCTB OPraHnv4CCKuX
. | BCHOMOraTeabHbIX OeccucTeMHOE, HEMOJHOE, | MO TEOPETUYECKUM | XOPOIIEM YpPOBHE; | MaTepHalla CTPYKTYpbl
BCIICCTB H TCXHOJIOIMHU
NPOM3BOMICTBA BEILIECTB M | HE 3HAeT TEOPETUYECKHX | OCHOBaM KaTajau3a | IpeiICTaBIseT JTUCHUIIIMHBI;  OCBOMJI
OpPraHMYECKHX  BelecTs | MAaTEpPUAJIOB, OCHOB KaTajli3a | OpraHNYeCKUX PeakUuid. | OCHOBHBIE 33/1a4d B | HOBALIMM JIEKIUOHHOTO
Ans  pelieHHA  3a1ad | YCMOJb3YEMBbIX  TPH | OpraHUYEeCKUX  peakuuii, | M3noxenue paMKax MOCTaHOBKH | Kypca MO CPaBHEHHIO C
npodeccnonanbHokH IIPOU3BOJICTBE HE MOJKET MOJTY4YE€HHBIX nenei W BbIOOpa| yueOHOW JIMTEpaTypoi;
€ATEIIbHOCTU .
A UCIIOJIH30BATh ux B | 3HAHUU HETIOJTHOE, | ONTUMAJIbHBIX U3JI0KEHUE
K3, Criocoben | ITIK-3-2. Wsmenser | PAMKax MOCTAaBJIEHHBIX | OJTHAKO 3TO HE | crocoOoB WX | TIOJYYEHHBIX  3HAHUM
OCYIIECTBIIAT T — uejrel M 3aJad, YTO | MPEHSITCTBYET YCBOEHUIO | JTOCTUKEHUS. MOJIHOE,  CHCTEMHOE;
TEXHOJOTHYCCKOC u
: peKUM  06BbeKToB o | MPSTATCTBYET | yCBOCHHIO | MOCIELyIONIero JTOTTY CKAIOTCSI
OpraHHu3aloOHHO MOCJIETYOLIErO Marepuana. €IMHUYHBIE  OIIHOKH,
yTIPaBJIEHYECKOE pesyJibTaTaM
Marepuaita Homyckatorest CaMOCTOSITEIIbHO
COIIPOBOXKJICHHUE IIOJIHOTO J'Ia60paTOpHLIX
KT NPOM3BOJICTE | AHATH3OB M AHATH3A OT/IENIbHBIE ; I/IcgpaBJ'I}IeMLIe npu
OpraHMYECKHX BEIIECTB MOI[eHefI CYHICCTBCHHBIC OIIMOKH, coo0eceaoBaHN U
UCIIPaBJICHHbBIE c
MTOMOIIIBIO
MpEenoiaBaTes.
3aTpyIHEHUSA npu
bopMynupoBaHUN

OCHOBHBIX IIOJIOKEHUU U

X IPUMCHCHUN
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Tabmuma 9 - Kputepun orieHuBaHus

Onenka Kpurepun onennBanus

OLIEHKY «OTJMYHO» 3aCIy)KUBAaeT OOYyYaroLIUiics, OCBOMBIUUI 3HAHUS,
YMEHHUS, KOMIICTEHIMH M TEOPETHYECKUil Marepuan 0e3 mpoOesios;
BBITIOJIHUBILUI Bce 3aJaHUs, MPEeIyCMOTpEHHbIE Y4eOHbIM IUIaHOM Ha

Bricokuii ypoBeHb
«5»

(oTn4HO)
BBICOKOM Ka4eCTBEHHOM YpPOBHE; MPAKTUIECKUE HABBIKA
npodecCHOHANBHOTO IPUMEHEHHsI OCBOCHHBIX 3HAHUH c(HOPMHUPOBAHBI.
Cpennuii ypoBeHb OLIEHKY  «XOPOLIO»  3acCly)XKHBAaeT  OOyYaroIIWiics, MPaKTHUYECKH
«4» MOJTHOCTBHIO OCBOWBIIINH 3HAHUSI, YMEHHUSI, KOMIIETCHIIMU H TEOPETUUCCKUI
(xoporo) MaTtepuan, y4eOHbIe 3aJaHusi HEe OIICHEHbl MAaKCHUMAaJbHBIM YHCIOM

0aJIJIOB, B OCHOBHOM C(HOPMHUPOBAIT MTPAKTHUECKUE HABBIKU.

OIICHKY «YAOBJIETBOPUTEIbHO» 3aCITy)KUBACT OOYYarOIIUICS, YACTUIHO
¢ TmpoOenaMd  OCBOMBIIMM  3HAHUS, YMCHHS, KOMIICTCHIUH W
TEOPETUYCCKUN MaTepuall, MHOTHE YUeOHBIC 3aJaHsI TUOO HE BBITIOIHUIL,
MO0 OHU OIICHCHBI YHCJIOM Oa/UIOB, OJHM3KUM K MHUHUMAJILHOMY,
HEKOTOPbIC IPAKTUYECKHE HABBIKH HE C(HOPMUPOBAHBL

OIICHKY «HEY/JOBJIICTBOPHUTEILHO» 3aCTyXKHMBacT OOy4aIONIMICS, He
OCBOMBILIVI 3HAHHS, YMCHUS, KOMIICTCHIIUN U TCOPETHUECKUI MaTepual,
yueOHbIC 3aJaHiss HE  BBIIOJHWI, TNPAKTHYCCKUE HABBIKH  HE
c(hopMHpOBaHHI.

IToporoBslii ypoBeHb
«3»

(Y1OBIIETBOPUTEILHO)

MuHHMMAaNBHBIIA YPOBEHB
«2» (Hey10BIIETBOPH-
TETIBHO)

6. YYHEBHO-METOANYECKOE OBECIIEYEHUE JUCHUIIJINHbI

6.1. YueOHast imTeparypa

6.1.1. Epemee, . B. I'ereporennsiii karann3. MakpOKHHETHKA T€TEPOTeHHO-KATATUTHYECKIX
MIPOLIECCOB: yued. mocobue i CTYJCHTOB By30B, 00yYaIOIIUXCsl IO HAIPABIECHUIO MOATOTOBKU
«Xumnueckas texnomnorus» / Y. B. Epemees; Huwxkeropon. roc. TexH. yu-T um. P. E. Anekceena.
- H. Hosropon, 2019. - 128 c. - ISBN 978-5-502-01175-4.

bubnuroreuynslii GOHJT YKOMIUICKTOBAH TEYaTHBIMUA HM3JIAaHMSIMH W3 pacyeTa He
meHee 0,25 »sKk3eMIUIsipa KaXIOro W3 W3JaHWM, YKa3aHHBIX BBINIE HAa KaKIOTO
oOydaromerocsi W3 4HclIa JHI, OJHOBPEMEHHO OCBaMBAIOIIMX COOTBETCTBYIOIIYIO
JTUCHUIUIAHY (MOIYJIB).

6.2. MeToauueckue YKa3aHusi, pCKOMEHAAUUHU U APYIrue€ MaTepuajbl K 3AHATUAM

6.2.1. Coct. Epemee, . B. Meronundeckue yka3zaHusi K J1a00OpaTOPHOMY MPAKTUKyMY IO
quciuminHe « TeopeTndeckre OCHOBBI KaTalli3a OPraHUYeCKUX PEaKIUi» AJis CTYJE€HTOB BCEX
¢dopm oOyueHust mo HampasiaeHHo oArotoBku 18.03.01 «Xumudeckas texnosorus» / HI'TY
uM. P. E. Anekceena; coct.: 1. B. Epemees. - H. HoBropoa. - B pa3zpabotke.

7. AHOOPMAIIMOHHOE OBECIIEYEHHUE JUCHUITVINHbI

VY4eOHbIN npolecc Mo JUCHUIUIMHE o0ecriedyeH HeOOXOAMMBIM KOMIUIEKTOM JIMLEH3UOHHOTO U
CBOOOIHO pacIpoCTPaHAEMOTO MPOrPaMMHOTO OOECICUeHHs, B TOM YHCIIE OTEYECTBEHHOTO
IPOM3BOJICTBA (COCTaB MO AUCLUIUIMHE onpezesieH B HacTosmed PITJ] u moanexxut oOHOBIEHUIO
IpU HEOOXOTUMOCTH).

7.1. Ilepeyenb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

HI/ICHI/IHJ'H/IHa, OTHOCHUTCA K TIPYIIEC AUCHHUIUIMH, B paMKaX KOTOPBIX IPCAINOIaracTcs
HCIIOJIB30BaHHUC I/IH(I)OpMaI_[I/IOHHBIX TEXHOJIOTHI KaK BCIIOMOIaT€IbLHOTO HUHCTPYMCHTA.
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I/IH(bOpMaLII/IOHHBIG TCXHOJIOTUH MMPUMCHAIOTCA B CJICAYIOINUX HAIIPABJICHUAX: IIPU MMOATOTOBKEC U
O(i)OpMJ'IeHI/II/I OTYCTOB O J'Ia60paTOpHBIX pa60Tax, BBIIIOJIHCHHUHN SallaHI/Iﬁ JJIA CaMOCTOSITEIILHOMI

paboTHI.
Ta6mmma 10 - [TepedeHs 2JIEKTPOHHBIX OMOIMOTEUYHBIX CUCTEM

Ne HaumenoBanune I5C Cepuika k 9BC
1 | KoHCynbTaHT CTyAeHTa http://www.studentlibrary.ru/
2 | Jlanp https://e.lanbook.com/
3 | BupryanpHas kamwxkHasi nojaka HTB HI'TY | http://cdot-nntu.ru/snektponnas 6ubimorexa
4 | Uudpopmarmonnas cucrema "Exunoe okHo | http://window.edu.ru/
JocTyna K o0pa3oBareabHbIM pecypcam”

7.2. IlepeyeHb JIMIEH3HOHHOIO M CBOOOJHO PACHPOCTPAHSIEMOI0 NPOrpaMMHOIO
o0ecrnieyeHusi, B TOM 4YHcJie 0Te4YeCTBEHHOr0 MPOM3BOACTBA, HEOOXOAMMOrO A/l OCBOCHUS
AUCHHUILIMHBI

Tab6muma 11 - [IporpammHoe obGecrieueHne

Ne | IDIporpammHoe obecnedeHue, HCNOJIb3yeMoOe B IIporpammHoe obecnedeHre cBOOOIHOIO
n/n YHHBEpPCHTETE HA JOTOBOPHOI OCHOBE PaCIIPOCTPAHCHHSA

1 | Microsoft Windows 10 (mommuckaMSDN | Adobe Acrobat Reader
700593597, mommmcka Dream Spark Premium, | https://acrobat.adobe.com/ru/ru/acrobat/pdf-

19.06.19) reader.html
2 | Microsoft VISUAL STUDIO 2008 (moamwcka Visual Studio Code
MSDN 700593597, moamucka Dream Spark https://code.visualstudio.com/download

Premium, 19.06.19)

3 | Microsoft office 2010 (JIunensus Ne 49487295 | Open Office https://www.openoffice.org/ru/
ot 19.12.2011)

4 | Koncynbrant [Liroc PTC Mathcad Express
https://www.mathcad.com/ru

Ilepeyenn coBpeMeHHBIX NPOdecCHOHANBHBIX 023 JAHHBIX M HHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM

B Tabmune 12 ykazan mnepeueHb NpOGECCHOHANBHBIX 0a3 JaHHBIX U HMH(POPMAIIMOHHBIX
CIIPABOYHBIX CHCTEM, K KOTOPBIM o0ecrnedeH JocTy (yAaaeHHbINH JOCTYII).

Tabmuua 12 - IlepeueHb cCOBpeMeHHBIX MPO(heCCHOHAIBHBIX 0a3 JaHHBIX U HH(POPMALIMOHHBIX
CIPAaBOYHBIX CUCTEM

Ne HaunmenoBaHue npogeccHOHAIbHOM 0a3bl Hocryn k pecypcy (yaajaeHHbI 10CTyI €
I /;1 AAHHBIX, THPOPMAIMOHHO-CIIPABOYHOM YKa3aHHEM CCBHLIIKHM/IOCTYN U3 JIOKATbHOM
CHCTEMBI ceTH YHUBEPCUTETA)
1 basa qaHHBIX CTAHIAPTOB U PETJIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAAPT /[home/standarts
II 0 .
2 CpetICHb MPOGECCHONATLHEIX 6a3 AAHHBIX I https://cyberpedia.su/21x47c0.html
MH(OPMAITMOHHBIX CIPABOYHBIX CHCTEM
3 HNuctpymentst u  BebG-pecypcsl  mimst BeO- | https://techblog.sdstudio.top/blog/instrumenty-i-
paspabotku — 100+ veb-resursy-dlia-veb-razrabotki-100-plus
CrpaBounas mpaBoBas cuctema «KoHCyIbTaHT o
4 ooy JOCTYT U3 JIOKAJILHOW CETH

22



https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
https://code.visualstudio.com/download
https://www.openoffice.org/ru/
https://www.mathcad.com/ru
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://cyberpedia.su/21x47c0.html
https://techblog.sdstudio.top/blog/instrumenty-i-veb-resursy-dlia-veb-razrabotki-100-plus
https://techblog.sdstudio.top/blog/instrumenty-i-veb-resursy-dlia-veb-razrabotki-100-plus

8. OBPA3OBATEJIBHBIE PECYPCBHI U1 THBAJIMAOB U JIUL C OB3

B tabmuue 13 ykazaH mnepeueHb 0Opa30BaTENBHBIX PECYPCOB, UMEIOMIHUX (OPMBI,
aJlanTUPOBAHHBIE K OTPAaHUYCHHSIM MX 370POBbS, a TAKXKE CBEJACHUS O HAIMYMU CHEIUATBHBIX
TEXHUYECKUX CPEACTB 00YUYCHHsI KOJUIEKTUBHOTO U MHAMBHUAYAIBHOTO TOJIb30BAHUS.

Tabmuma 13 - O6pa3oBaTenbHbIC pecypchl 11 HHBAIMIOB 1 jtui] ¢ OB3

Ne | Tlepeuenn o0pa3oBaTejbHBIX PeCypcoB, CaeleHUS 0 HATMYUH CTIEHHATBHBIX
NMPHUCIOCOOIEHHBIX JJIs1 HCIOJIb30BAHMS TeXHHYEeCKHUX CPeACTB 00y4eHHsI
HHBaJuAaMu 1 Junamu ¢ OB3 KOJUIEKTHBHOTO W WHIHBUHAYAJIbHOTO
M0JIb30BAHUS
1 | OBC «KoHCyIpTaHT CTYACHTAY 03BYYKa KHHT ¥ yBeIW4YeHHE mpudTa
3EC «lamby CrenraIbHOoe MOOMIIBHOE TIPUIIOHKEHHE -
2 CHHTE3aTOp PEYH, KOTOPBIN BOCTIPOM3BOAUT
TCKCThI KHUI' I MCHIO HaBUT'allUH1
3 ObC «OpaiiT» BEPCUS TSI CIIA00BUISAITUX

Cornacno ®enepanpHomy 3akoHy 00 oOpazoBanmu 273-O3 ot 29.12.2012 r. cr. 79, .8
"Ilpodeccuonanpuoe oOyueHHe u  npodeccuoHAIbHOE O00pa3oBaHHE  OOYyYalOIIUXCS  C
OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI OCYIIECTBIISIIOTCS Ha OCHOBE 00pa3oBaTeIbHBIX
nporpaMM, aJanTUPOBAHHBIX MPU HEOOXOIUMOCTH il OOydeHHs yKa3aHHBIX OOydJaromuxcs'.
AOII pazpabarbsiBacTcs IO KaXKI0W HAMPABICHHOCTH MPHU HAJTUYUW 3aBJICHUN OT O00ydYarOlIUXCs,
SIBIISTIOIIMXCSI MHBaJIMIaMu win junaMu ¢ OB3 ¥ u3bsSBUBIINX jkelaHue 00 00yUeHUH 110 JaHHOMY
TUIy 00pa30BaTEIbHBIX TPOTPAMM.

9. MATEPHAJIBHO-TEXHNYECKOE OBECITEYEHUE, HEOBXOINMOE
JIUISI OCYILECTBJIEHUSI OBPA3OBATEJIBHOI'O IPOLIECCA MO
JTUCUMUIIINHE

YyeOHble ayAUTOPUU AJIS IPOBEIECHUS 3aHATHHA MO JUCIMIJIMHE OCHAIIEHbI 000pYyAOBaHUEM U
TEXHUYECKUMU CPEJCTBAMH OOyUEHUSI.
B tabnuue 14 nepeuncieHs:
- yueOHbIC ayJUTOPUH JUTS IPOBEACHUS YUSOHBIX 3aHSATHIA, OCHAIIEHHBIE 000pyI0BaHUEM
U TEXHUYECKUMHU CPEJCTBAMU O0YUEHHUS;
- TIOMEIICHHUS JJISi CaMOCTOSTEIbHOH paboThl OOYYalOUIMXCS, KOTOPBIE OCHAIICHBI
KOMITBIOTEPHOM TEXHUKOH C BO3MOXKHOCTBIO TOJIKIIOUEHHs K cetu «VHTepHeT» H
obecrieueHreM JIOCTYIa B JEKTPOHHYIO MH(OPMAIIMOHHO-00pa3oBaTenbHyo cpeny AN

HI'TY.
Tabnuua 14 - OcHameHHOCTh ayAUTOPUI U TOMEIIEHUH IS CAMOCTOSATEIbHOM
PaboTHI 00yUAOIIUXCs TIO TUCIUILTAHE
Ne HaumeHoBaHue OcHalIEeHHOCTh Ay AU TOPUI IlepeyeHb JIMIIEH3MOHHOTO
ayAuTOpPHI U MOMeELIEeHUI U NoMeleHn NPOrpaMMHOI0 o0ecre4eHusl.
NOMeIeHu 1JIst JJISL CAMOCTOSITe/IbHOM PadoThl | PeKBU3MTHI MOATBEPKAAOIIETO
CaMOCTOATEILHOMN AOKYMEHTA
padoThl
1 | 1343 Aynutopus ans | KoMIJIeKT A€MOHCTPAallMOHHOTO
JIEKLMOHHBIX 3aHITHH | 000pyI0BaHUS:
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HauMeHoBaHHne
ayIMTOPHUIl U
NnoMeleHu ! aJ1sl

OcHaleHHOCTh ayAUTOPH i
NoOMeIleHui ¥ MOMeIlleH i
JJIs1 CAMOCTOSITE/ILHOM padoThI

IIepeyeHb JTMIEH3MOHHOTO
NMPOrpaMMHOIo o0ecreYeHus.
PexkBU3UTHI NOATBEPKIAKOIETO

CaMOCTOAITEILHOM JOKYMEHTAa
padoThI
Hwxeropoackas o6i., | 1K, C BBIXOZIOM Ha
r. JI3ep>KUHCK, yiI. MYJIbTUMEIUNHBIN IPOEKTOP, HA
laitnapa, 1. 49 O0aze Intel Pentium G4560 3.5
I'ru, 4 I'6 O3V, monutop 20’ —
l .
MynbTUMEAUIHBIA ~ IIPOEKTOP
Epson- 1 mr;
OkpaH — 1 wr.
2 | 2410, 2412 JlaGopaTopHblE YCTaHOBKH TIO
JIaboparopuu W3YYCHHIO XUMHYCCKHUX
Hwxeropopckast 0071., | MpoeccoB, YKOMIUICKTOBAHHBIC
r. JI3epKHUHCK, YII. peryisitopamu HaIPSDKCHUS,
laiigapa, 1. 49 W3MEPUTEIISIMU TEMITEPATYPBhI
3 | 1234 Komruiekr nemoncTparmonnoro | * Microsoft Windows 10
HayuHo-TexHuueckast | 000pyI0BaHUs: Jomamnsis (moctaBka ¢ 1K)
oubmmorexa AT K, c BBIXOJIOM Ha | * Libre Office 6.1.2.1. (cBo6omHOE
HI'TY, crynenueckuii | MyJabTUMEIUNHBIN mpoekTop, Ha | [1O)
YUTAILHBIN 34T 0aze Intel Pentium G4560 3.5 | « Foxit Reader (cBo6omuoe I10);
Hwxeropoackas o6i., | I'ri, 4 I'6 O3V, monutop 20° — | * 7-zip nus Windows (cBoOomHOE
r. JI3epKuHCK, yiI. L. I10)
laiinapa, 1. 49 MynpTUMEAUNHBIA MIPOEKTOP
Epson- 1 mir;
OkpaH — | wr.;
Hab6op y4eOHO-HATJISITHBIX
noco0Oui
4 | 1443a IIK na 6ase Intel Celeron 2.67 | « Microsoft Windows 7 (moamucka
kommbioTepHbIit kiace | [T, 2 I'6 O3V, monurop Acer | Dream Spark Premium)
- momemenue Juig | 17° —4 mr. * Apache OpenOffice 4.1.8
CPC, kypcoBoro | [IK  moakmrouenst k  certu | (cBoboanoe I10);
MPOCKTUPOBAHUS «utepuer» u obecneunBator | * Mozilla  Firefox  (cBoGomnoe
(BBITIOJIHEHUS JOCTYTI B anektrponnyto | [10);
KYPCOBBIX pabor), | uHpOpMaIIMOHHO- + Adobe Acrobat Reader
Hwkeropojckast 0671., | 00pa3oBaTeIbHYIO cpeny | (ceobomnoe I10);
r. JI3epKMHCK, YII. | YHUBEpCHUTETA  7-zip ms Windows (cBobGoaHOE

laitnapa, 1. 49

1HO);

* Koncynprant  Ilmoc  (I'TIJ
Ne  0332100025418000079 ot
21.12.2018);
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10. METOAUYECKHUE PEKOMEHJALIUMHN OB YYAIOIIUMCA 11O
OCBOEHMIO JUCHUIIJINHBI

10.1. O0mme ™MeToaAMYECKHE PEKOMEHJAAUMH JIsi O0OYYAIOIIUXCS IO OCBOCHUIO
AUCHHILIMHBI, 00pa3oBaTeibHbIe TEXHOJIOTUHN

JucuumnimHa  peanu3yercs IMOCPEACTBOM  MPOBENEHUS  KOHTAKTHOW  paboThl €
oOyyaromuMucs (BKIIIO4asi MPOBEJCHUE TEKYIIET0 KOHTPOJISL YCIIEBAEMOCTH ), CAMOCTOSTEIIbHON
paboThl 00y4YaIOIINXCS U TPOMEKYTOUHOM aTTecTaliu.

KonraktHas paboTa: ayIuTOpHas, BHEAYAUTOPHAs, a TAK)KE MPOBOAUTHCS B SJIEKTPOHHOM
nH(popMaImoHHO-00pa3oBaTeIbHOM cpesie yHuBepcurera (nanee - DMOC).

[IpenogaBanvie  AMCUMILIMHBI ~ BEAETCSA C  IPUMEHEHHEM  CIEAYIOLIUMX  BHUJOB
00pa30BaTeNbHbIX TEXHOJIOTHIA:

- OaJIIIbHO-PEUTUHIOBAsI TEXHOJIOTUS OLICHUBAHUS;

- TeKyIIHI KOHTPOJIb 3HAaHUI B JOpME TECTUPOBAHUS.

[Ipu npenogaBaHuM JUCUMIUIMHBL «TeopeTnyeckue OCHOBBI KaTajll3a OPraHUYECKUX
peakiui» UCHONB3YIOTCS COBPEMEHHbIE O00pa3oBaTEbHBbIE TEXHOJOTHH, MO3BOJISIONINE
MOBBICUTh AKTUBHOCTH OOy4arolUMXCsl MPU OCBOCHMM MaTepuaia Kypca U HIPeJOCTaBUTh UM
BO3MOXXHOCTH 9(P(PEKTUBHO PEAN30BATh YaChl CAMOCTOSTETLHOM PabOTHI.

Bech nekunoHHbIN MaTepuall Kypca COINPOBOXAAETCS KOMIBIOTEPHBIMU MPE3EHTALUSAMU,
B KOTOPBIX HAIJSAHO MPEHOJHOCITCS MaTepual pa3luyHbIX pa3lesioB Kypca, 4YTO JaeT
BO3MOXKHOCTh OOCYJIUTh MaTepuai ¢ 00y4arolUMHUCS BO BPEMsI UTEHUS JIEKIUI, aKTUBUPOBATh
UX JESITeIbHOCTh MPU OCBOCHMHM Marepuana. Bce oOyuaromuecss obecriedeHbl JEKUUSIMU B
AIIEKTPOHHOM BHUJIE. DTO AaET BO3MOXKHOCTH 0OYYaIOUIMMCs TPOpadaThIBaTh Y4eOHBI MaTepHal
B XOJIE CAMOCTOATEIbHOU PadOTHI.

Ha nexuusx, nabopaTOpHBIX 3aHATUSAX PEATM3YIOTCSI MHTEPAKTUBHBIE TEXHOJIOTHUU,
MPUBETCTBYIOTCS BONPOCHI W OOCYXIEHUS, HCIONb3YeTCS JIHUYHOCTHO-OPUEHTHPOBAHHBIN
MOJIX0/[l, TEXHOJIOTHS pabOThl B MaJIbIX IPYIINAX, YTO MO3BOJSET 00y4arOIIUMCS POSIBUTH ce04,
MIOJIyYNTh HABBIKM CaMOCTOSITEJIBHOTO HW3YyYEHHUs MaTepuasa, BBIPOBHITh YPOBEHb 3HAHHUM B
rpynme.

Bce Bompochl, BO3HMKIIME NIpPU CAaMOCTOATENBbHOM paboTe Haja JIOMAIIHUM 3aJlaHHeM,
noApoOHO pa3duparoTcs Ha JaOOPATOPHBIX 3aHATHUIX U JIEKIUAX. [IpoBOAATCS MHAMBUY AJIbHBIS
U TPYIIOBbIE KOHCYJbTALMM C HCIOJIb30BAHMEM KakK BCTped ¢ OOYy4arolMMHUCS, TaKk U
COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOTHH (JIEKTpOHHAs mouTa, SKype).

WNHnnuupyeTcss akTUBHOCTh OOYYaIOLIMXCS, MOOLIPSAETCs 3aJaHue JII0OBIX BOIPOCOB IO
MaTepuanty, MPAaKTUKYeTCs HMHAMBHIyaJlbHBII OTBET Ha  BOMNPOCH  OOyyarouerocs,
PEKOMEHIYIOTCSI METO/IbI YCIEIHOIO CaMOCTOSITEIBHOIO YCBOCHMsI MaTepuaia B 3aBUCUMOCTHU
OT YPOBHSI €ro 0a30BOM MOJITOTOBKH.

Jlis OolleHKM 3HAaHUM, YMEHMH, HaBBIKOB U YPOBHS C(HOPMHPOBAHHOCTH KOMIIETEHIMH
NpUMEHsIeTCs 0aNIbHO-PEHTUHIOBasi CUCTEMA KOHTPOJIS U OLIEHKH YCIIEBAEMOCTH 00YyYaromuXcs
B IIPOLIECCE TEKYLIETO KOHTPOJIS.

[TpomexyTouHass arrecranusi MNPOBOAUTCS B (oOpMe HK3aME€Ha C Y4eTOM TeKylleH
yCIEBAEMOCTH.

Pe3yabTaTr 00yueHusi cunTaercs c(p)OPMHPOBAHHBIM HA MOBBILICHHOM YPOBHE, €CIU
TEOPETUYECKOE COJEp)KaHUE Kypca OCBOCHO MONHOCThIO. Ilpum ycTHBIX cobecenoBaHUSX
oOydaromuiicss HCYepIbIBaloIle, IOCIEN0BATeIbHO, YETKO U JIOTMYHO H3JaraeT y4yeOHbIN
MaTepHual; CBOOOIHO CIIpaBiISETCS C 3ajjauaMH, BONPOCAMU M JIPYTMMH BHJAMH 3aJlaHHM,
HCIIONIb3YET B OTBETE JOIMOJHUTENbHBIN Marepuas. Bece mpenycMoTpeHHble paboueil ydueOHoit
OporpaMMOIl  3a/laHusl BBIMOJHEHBl B COOTBETCTBUM C YCTaHOBJIEHHBIMU TpeOOBaHUIMH,
oOydaromuiics  CHocoOeH  aHAJIMW3UPOBaTh  IOJYYEHHbIE  pe3ysibTaTbl,  IPOSBISAET
CaMOCTOSITENILHOCTD NP BBIITOJIHEHUH 3aJJaHUM.

PesyabTar 00ydyeHusi cumrtaercsi cGOpMHPOBAHHBIM HAa IOPOrOBOM YPOBHE, €CIH
TEOPETUYECKOE COJIepPIKaHUE Kypca B OCHOBHOM OCBO€HO. IIpu yCTHBIX coOeceqoBaHUsX
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00ydJaronuics MOCIeI0BaTeIbHO M3JIaraeT y4eOHBIM MaTepuai; MpH 3aTPYJHEHUSX CIOCOOEH
MMOCJIC HABOAAIIINX BOIIPOCOB IMMPOAOJIKUTH O6CY)KI[€HI/IC, CIIpaBJIACTCA C 3aja4aMu, BOIIpOCaMU U
IPYTMMH BHJIaMU 3aJlaHUl, TpeOyIOIUX MPUMEHEHHs 3HaHHI; BCe MpeayCMOTpeHHbIe padoueit
y‘-IG6HOfI HpOFpaMMOI;'I 3aaHus BBIIIOJIHCHBI B COOTBCTCTBHUU C YCTAHOBJICHHBIMHA Tpe6OBaHI/ISIMI/I,
oOydaromuiics  crnocoOeH  aHalW3UpOBaTh  MOJIYYEHHbIE  PE3yJbTaThl;  IMPOSBISET
CaMOCTOATCIIbBHOCTD ITPU BBINIOJIHCHUHN BaHaHI/Iﬁ

Pe3yabTar oOyueHHsI CUHMTAaeTCsi Hec()OPMHPOBAHHBIM, €CIIM OOYyYaIONMIUKCA TIPH
BBITOJIHCHUH 3aJaHUi HE JIEMOHCTPUPYET 3HAHWUN y4eOHOro MarepHala, JOIyCKAaeT OIIHOKH,
HEYBEpEHHO, C OONBIIMMH 3aTPYAHCHUSIMU BBIIOJNHSAET 3aJaHUs, HE JIEMOHCTPUPYET
H€O6XOZ[I/IMBIX YMCHHﬁ, Ka4ue€CTBO BBIIIOJIHCHHBIX SaﬂaHI/If/’I HC COOTBCTCTBYCT YCTAHOBJICHHBIM
TpeOOBaHUSM, KaueCTBO HUX BBIIIOJHEHUS OLEHEHO YMCIOM OajIOB HIDKE TPEX MO OLEHOYHOU
CUCTEME, YTO COOTBETCTBYET JAOIIOPOIOBOMY YPOBHIO.

10.2. MeToauuecKkue YKazaHnusl 1Jist 3aHATHH JEKIUOHHOI0 THIIA

JlekuMOHHBIN Kypc MpeAnoaraeT CUCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOr0 TUIaHA. B Xo/e JIGKIMOHHBIX 3aHITHH PACKPHIBAIOTCS 0a30BBIE BOIPOCH B
paMKax Ka)XJI0W TEMbl JTHUCHUILIAHBI (TaOMuIbl S 1 6). O003HAYAKOTCS KIIFOYEBBIC aCIIEKTHl TEM,
a TaKKe JeNAaloTCA AaKICHTHl Ha HauOoJiee CIIOKHBIE W BAKHBIC TTOJOXKCHHUS H3y4aeMOTO
MaTepuaia. Marepualbl JEKIUil SABISIOTCS OMOPHOM OCHOBOM JJISl MOATOTOBKH O0YUaIOLIUXCs K
MPAKTUYCCKUM 3aHATHIM / TAOOPATOPHBIM pabOTaM W BEHITIOJHEHHS 3aJaHUNA CaMOCTOSTEIIEHON
paboThl, a TaKKe K MEpPONPUATHUSAM TEKYIIEro KOHTPOJIS YCHEBAEMOCTH U MPOMEXYTOUHOU
aTTECTAIUU 110 TUCIHIIIMHE.

10.3. MeToauyeckne yKa3aHMsl 10 OCBOCHHMIO JUCHUILIMHBI HAa J1a00pPaTOPHBIX
paborax

[ToarotoBky Kk Kaxaoi nabopaTtopHoil paboTe o0OydaroLuiics JOJKEeH HayaTh C
O3HAKOMJICHHS C IUJIAaHOM 3aHSATHS, KOTOPBIM OTpakaeT cojepKaHUe MPeNOKEHHOU TEeMBbl.
Kaxnas BeimomHeHHas: paboTa ¢ 0(pOPMIICHHBIM OTUETOM TOAJIEKUT 3aIUTe Y MPEroaaBaTels.

[Tpu onieHMBaHUM J1TaOOPATOPHBIX PabOT YUUTHIBAETCS ClIEAYIOIIEE:

- KaueCTBO BBIMOJHEHMs 3KCIEPUMEHTAIbHO-IIPAKTUYECKONH 4acTh paboThl U CTENEHb
COOTBETCTBUS Pe3yIbTaTOB Pa0OTHI 33JaHHBIM TPEOOBAHUSIM;

- Ka4ecTBO 0(OpMIIEHUS OTYEeTa 10 padoTe;

- KQUeCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOMPOCHI MPU 3aLIUTE PaOOTHI.

10.4. Meroanueckue yKa3aHus 110 CAMOCTOATEJIbHOM padoTe 00y4Yar0IMXCs

CamocrosTenbHas pabora oOecrieunBaeT MOJATOTOBKY OOy4aromMxcs K ayJAuTOPHBIM
3aHATUSAM U MEPOIPHUATUAM TEKYLIEro KOHTPOJIS U MPOMEXYTOUYHOM aTTeCTallUM M0 U3y4aeMoun
JUCIUIUIMHE. Pe3ynbTaTel 3TOM NMOATOTOBKHM MPOSIBISIFOTCS B aKTUBHOCTH OOYYaromMxcs Ha
3aHATHSIX UM B KQUeCTBE BBIMOTHEHHBIX 33JJaHUH ISl CAMOCTOSTEIbHONU pabOTHI U APYTUX (OpPM
TEKYIIET0 KOHTPOJIS.

[Tpy BBHIMONHEHUM 3aaHUM TSI CAMOCTOSITETILHOM PabOThl peKOMEHAyeTcs MpopadoTKa
MaTepHAJIOB JIEKIUWA 10 KaXKJIOM NPONACHHONW TeMe, a TakKe H3y4YeHUE PEKOMEHIYEeMOM
JUTEPaATypBl, IPEICTAaBICHHON B pa3zaene 6.

B nporecce camoctosTenbHON pabOThl MPU U3YYEHUH AUCHUILIIMHBI 00yYarOIUecs: MOTYT
paboTaTh Ha KOMITBIOTEpPE B CHEIUAIM3HPOBAHHBIX aYJUTOPHSIX JUISI CAMOCTOSATEIHHOU paboOThI
(Tabmuma 14). B ay AUTOPUSIX UMEETCS  JIOCTyN yepes nH(pOpMaIMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh « ITHTepHEeT» K 3JIEKTPOHHON MH(DOPMAIIMOHHO-00pa30BaTeNbHOM
cpene ynmBepcuteta (OMOC) wu osnmektponHoit Oubmmoreunoit cucreme (ObC), tme B
AJIEKTPOHHOM BHJIE PACIONIATalOTCsl yuyeOHble M y4yeOHO-METOJUYECKHue MaTepHhalibl, KOTOphIE
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MOTYT OBITh UCIIOJIB30BAHBI JJIs1 CAMOCTOSITEIbHON PaOOTHI MPH U3YUCHUH JUCIUITIIHHBL.
Jns oOywaromuxcs Mo 3a04HOM (opme oO0yuyeHMs camMOCTOsTENbHAs paboTa SBISETCS
OCHOBHBIM BHJIOM Y4EOHOH JEATEILHOCTH.

10.5. Meroauyeckue yKa3aHUsA 1Jisl BbINOJHEHUSI KOHTPOJbHOI padoThl 00y4ar0IMMHUCH
32049HOM (popMbI 00yUeHHUsI
[Tpu BBIMOJIHEHUU KOHTPOJIBHON pabOThl PEKOMEHyeTCs MPopaboTKa MaTEPUAIOB JICKIIHA
10 TEMaM, a TaK)Ke U3yUYeHHUE PEKOMEHIyEMOH JINTEPATYpbl, IPEACTABIEHHON B pa3feie 6.
BrinonHenne KOHTPOIBHON pabOThl COCOOCTBYET JyUIIEMY OCBOCHHIO OOYYarOIIMMHCS
yueOHOro Matepuana, OpMHUPYET MPAKTUUYECKUN ONBIT M YMEHHUS 110 U3y4aeMOi TUCIHILIHHE.

11. OLIEHOYHBIE CPEJICTBA JJIsI KOHTPOJISI OCBOEHUS
JUCHUTIIMHBI

11.1. TunoBble KOHTPOJILHBbIE 3aJaHUsl WJIN UHbIE MaTepuajbl, He00X0AMMbIE IJIsl
OLCHKM 3HAHWI, yYMEHMiH, HABbIKOB M (WJHM) ONBITA B XO0Je TeKYLIero KOHTPOJIs
ycneBaeMoCTH

Jns Tekymero - KOHTPOJS 3HAaHWH OOydYaromuMxcs 10 JUCHUIUIMHE  MPOBOIMTCS
KOMILIEKCHasl OlleHKA 3HAHWH, BKITIOYatoIast

- IpOBEJICHUE JTa0OPaTOPHBIX paboT;

- TECTUPOBAaHHUE HA CalTe MPETOAaBATEINS M0 PA3IMYHBIM pa3zeiaM Kypca;

- IPOBEJICHNE KOHTPOJIBHBIX Pa0dOT I 00YYaIOIHUXCS 3204HOM (HOpPMBI;

- BBITIOJIHEHUE 3aJITaHHH [JIs1 CAMOCTOSITETILHON paOOTHI IJIs1 00YYarONMXCsl OYHON (OPMBI;

11.1.1. TunoBble 3axaHusi AJIs1 JIAOOPATOPHBIX PadoT

TumoBsle 3a7anus Ui 1a00PaTOPHBIX paOOT MPUBENEHBI B METOAMYECKUX yKa3aHHUIX IO
IPOBEICHUIO JIAbOpaTOpHBIX padoT (6.2.1).

11.1.2. TunoBble BONPOCHI (3a1aHNs) [JIs1 YCTHOr0 (IMCbMEHHOI0) ONpoca
1. Ja¥iTe onpeneneHue sIBICHUS KaTaJln3a.

2. Maiite knaccupUKaLNIO0 KAaTATUTHUYECKUX MPOIIECCOB M0 UX MEXAHU3MY.

3. Ha3zoBuTe npu4MHbI KaTAIUTUYECKOTO YCKOPEHUS B TETEPOT€HHOM KaTaJlu3e.

11.1.3. TunoBbie TECTOBBIE 3AJAHUA
Ilpumepvr mecmogvix 3adanuii 1O JUCUUIUIMHE (OIEHOYHBIE CPEACTBA B TOIHOM
o0beMe xpaHsaTcs Ha Kadeape « XMMUYECKUE U TTUIIEBBIE TEXHOJIOTHUNY):

OcHogbl cemepo2enHo20 Kamanu3a
3aganue 1 (3akpbiToe). OOMIHI KUCIOTHBIN KaTalU3 - 3TO
A - xaranu3 mo0oi kucnotor bpencrena;
b - xatanus 11000 KuciaoTo# JIpronca;
B - xaranus mo6oi kucnoroi Bperncrena, kpome HzO™,

3ananme 2 (3akpeiToe). B rereporeHHOM Katanuse cTaaiuu BHeIHeH quddysuu - 3To
A - 1) nuddysus peareHTOB U3 A1pa MOTOKA K MOBEPXHOCTH 3€PEH KaTaln3aTropa;
2) nucdy3us peareHTOB OT HOBEPXHOCTH BIIIyOb 3€pHa 110 MUKPOIIOPE;
b - 1) nuddy3us peareHToB U3 sipa MOTOKA K MOBEPXHOCTU 3€PEH KaTalu3aropa;
2) nuddysus peareHTOB OT MOBEPXHOCTH BIIIyOb 3€pHa IO MHUKPOIIOPE;
3) nuddy3us NpoayKTOB K HIOBEPXHOCTH 3€pHA KaTaalu3aTopa M0 MUKPOIIOPE;
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B - 1) muddy3us peareHToB U3 sApa MOTOKA K MOBEPXHOCTH 3€PEH KaTalIM3aTopa;
2) muddy3us peareHTOB OT IOBEPXHOCTH BIIyOb 3€pHAa MO MHUKPOIIOPE;
3) nuddy3us mpoayKTOB K MOBEPXHOCTH 3epHA KAaTaIM3aTopa MO MHUKPOIIOPE;
4) nudysus TpoLyKTOB PeaKLUU OT MOBEPXHOCTH 3€pHA KaTAIU3aTopa B SIIPO
MIOTOKA;

I' - 1) muddysus peareHTOB M3 sApa NOTOKA K MOBEPXHOCTH 3€PEH KaTalu3aTopa;
2) nuddy3ns NTpoayKTOB peaKkIMK OT ITOBEPXHOCTH 3€PHA KaTalInu3aTopa B sIpo
MOTOKA.

Ipomvliunennvle kamanumuyecKue peakmopul
3aganme 1 (3akpwiToe). PeakTopsl misi mpoBeACHUs peakiuil B Ta3oBoil ¢ase Haj

TBEPJbIMU KaTaJM3aTOpaMH IO THUILy TEIIO0OMeHa OOBIYHO MOJPA3JeNAoT Ha CIEAYIoLIe
TpyTIIbL:

A - n1eaJbHOI0 CMEIICHNUS;

b - uneanbHOTO BBHITECHEHUS;

B - ¢ Tenn000MeHOM uepe3 CTEHKY;

I' - c HemocpeACTBEHHbIM KOHTAaKTOM C KaTajgu3aTOpOM MU C IOTOKOM

TEIJIOHOCHUTENIA (aarnabaTHuecKue).

3aganue 2 (3akpbiToe). OCHOBHBIMU HEJIOCTATKAMU PEAKTOPOB C IICEBAOOKHUKECHHBIM

CJIOEM KaTajlu3aTopa IO CPaBHEHUIO C PEAKTOpaMM C HEMOABMKHBIM CJOEM Karalau3aTropa
ABIIAIOTCA CIEYIOIINE:

A - o0ecrieynBalOT MEHEe MHTEHCUBHBIN TEINIOOOMEH B pEaKLMOHHON Cpe/Ie;

b - MeHbIIas CeNIeKTUBHOCTD MPOLECCA;

B - MpoCKOK ra30BOro MOTOKa B BUJE My3bIPEii;

I' - GonpIINil YHOC KaTamu3aTopa ¢ ra3oMm;

J1 - 6osiee MHTEHCUBHOE MEXAaHUYECKOE pa3pylIeHUe KaTaau3aTopa;

E - Gonbuiee BpeMst ipeObIBaHMsI AJIs1 JOCTUKEHUS 3aJaHHOW CTENEHU IIPEBPAILCHUS

pEareHToB.

Ilpumepwvl cemepozenno-KamaiumuiecKkux npoyeccos
3aganue 1 (3akpeiToe). KaranuTuueckuii KpeKMHT MPH BTOPUYHOU HedTenepepaboTke
MIPOBOJIAT Ha CJIEAYIONIEM KaTaIn3aTope:
A - okcup 1uHKa (Zn0);
b - Pt/ AlO3;
B - amomocuiukarsi;
I' - amoMo-K00aJIbT-MOINOICHOBEII;
I - a;mrOMO-HUKETh-MOJIUOICHOBBIH.

3aganue 2 (3akpbiToe). I onucaHusl KMHETUKU TMpoliecca MOTyYeHHUs] BUHUWIXJIOpHUIA
THIPOXJIOPUPOBAHMEM  alleTMJIeHa B MPUCYTCTBUM  HAHECEHHOrOo  KaTajau3aTopa
(HgCly/akTBHpOBaHHBIA  yrojib)  HMCIOJB3YIOT — CIEAYIONIYI0  KHHETHYECKYH)  MOJIEIb,
OCHOBAHHYIO Ha MPEJIOJI0XKEHUN O HeOOXOAUMOCTH aCcOPOLMU Ha MMOBEPXHOCTU KaTajau3aropa
Ha O/IMHAKOBBIX aKTUBHBIX IIEHTPaxX 000X peareHTOB (ameTuiIeHa U XJIOPOBOIOPO/Ia):

A - W =K Pcarz Prci /(1+bcanz Peara+brct Proi+beznsct Peanact )

b - W =Kk Pcan2 Prar /(1+bcanz Pezrz) (1+brel Phei+beznscr Peanscr );
B - W =k Pcanz Prer /(1+bcan2 Pcon2+bhel PHer );

I - W =k (Pcar2)Y? (Prci)? /(1+bhci Prar);

I - W = [K1 Pcanz Prcitke Peznz (Prc))?®4] / (Pczrz+bhct Phcr ).

MaKPOKMHemMKa cemepoceHHo-KamaiumuiecKkux npoyeccos

3aganme 1 (3akpbiToe). BhlnensiorT creayiommye OCHOBHBIE OO0JIACTH NPOTEKAHUS
reTepOreHHO-KAaTATMTHIECKUX TTPOIIECCOB:
A - (PU3HKO-XUMHUYECKYIO;
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b - ancopOumonnyio;
B - pusnueckyio;
I' - kuHeTHYecKy1o;
/I - CTEXUOMETPUUYECKYIO;
E - BHEemHIOMO;
K - Buemne-nn¢p y3uoHHy10;
3 - BHyTpeHHe- 1 Py3HOHHYIO;
H - BHyTpEHHIOM.
3aganue 2 (3akpbiToe). KuHermyeckoe ypaBHeHHE Tra30(a3HOrO0 TIeTepOreHHO-

KaTaJIMTHYECKOTO Ipoliecca, nmporekaromiero mo cxeme A — B + C ¢ koHcTaHTO# ckopoctH K,
MOYKET OBITh CIICTYIOIIAM:

A - W =KPax;
B- W=KkbaPa;
B- W=k;

I'- W=kPaPgPc;

O- W=KkPa+kPs;

E- W=KPa- kPg-kPc;
K-W=(D/5)SPa;

3 - W:VS(D* k)1/2 PA(n+1)/2;

M - W = k ba Pa /(1+ba Pa+bg Pe+bc Pc);

K - W = k ba Pa /(1+ba Pa+bg Pe+bc Pc )%
JI - W =k Pa/(1+ba Pa+bg Pg+bc Pc).

11.1.4. TunoBble 3a1aHUsl UIS1 KOHTPOJILHOI PadoThl 00y4Yar0LUXCHA 3209HOI (OPMBI

Tema: MaKpOKMHETHKA reTepOoreHHO-KaTaJUTHUYeCKUX IPOLeCCOB.
Bapuanr 1

3aganue 1. IlpuBecTH KUHETHYECKOE YpaBHEHUE TI'eTepOreHHO-KaTATIUTHYECKOTO

mporiecca B ra3oBoi ¢ase, mpotekaromero no cxeme A — B + C B xuHeTHueckol 00iacTH.

IToBEpXHOCTBH KaTanM3aToOpa CUATATH OJHOPOIHOM.
3amanue 2. Yka3aTh BO3MOXHBIE (DAKTOPHI U HAMIPABJICHUE UX U3MEHEHHM ISl TIepeBoa

reTepOreHHO-KaTaIUTHYECKOro  mpolecca M3 BHYTpeHHe-AM(PPy3MoHHOH  obOnactu B
KMUHETUYECKYIO.

Bapmuanr 2
3amanue 1. IlpuBecT BO3MOXKHBIE KHHETHYECKHE YpaBHEHHS TI'€T€POre€HHO-

KaTaJIMTHYECKOro Tpoliecca B ra3oBoil ¢aze, mporekaromero mo cxeme A + B - C + D B
KHHeTH4eckoi obmacTtu. [loBepxHOCTh KaTaan3aTopa CUuTaTh OJJHOPOIHOM.

3aganue 2. YKazaThb BO3MOXKHBIE (DAKTOpPBI U HANpaBJICHUE WX U3MEHEHUH Ui IepeBoja
TeTepPOreHHO-KATAIUTHYECKOTO — TIpolecca W3 KHHETHYECKOW 00JacTh BO  BHYTpPEHHe-

b Hy3UOHHYIO.

11.1.5. TunoBble 3agaHusA VI CAMOCTOATENbHOH PpadoTHl 00ydaIIMXCH OYHOI
¢popmbl

Tema: MakKpOKHHETHKA reTeEPOreHHO-KaTaJIMTUYECKUX NTPOLeCCOB.
Bapmuanr 1
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3aganue 1. IlpuBecTM BO3MOXKHBIE KHUHETUYECKHME YPaBHEHHUS TE€TEPOre€HHO-
KaTaJIMTHYECKOro Tpoliecca B razoBo (ase, mporekatomiero no cxeme A — B. IToBepxHocTh
KaTaJM3aTopa CYNTATh MPAKTHYECKU OJHOPOTHOI.

3aganue 2. VYkazaTh BO3MOXKHBIE (DAKTOpPbl W HampaBlICHHE WX W3MEHEHHU JUIs
HepEeBOATETEPOreHHO-KaTAIMTHYECKOTO Tporiecca M3 BHemHe-Auddy3noHHOH obmactu B
KUHETHYECKYIO.

Bapuanr 2

3aganue 1. IlpuBecTH KHMHETHYECKOE YPaBHEHHUE TI'eTEPOTCHHO-KATATUTHYECKOTO
nporuecca B ra3oBoil ¢ase, mporekaromero mo cxeme A 2 B B kuHeTHdeckoil obiacTu.
[ToBepXHOCTH KaTaIM3aToOpa CUUTATH OJHOPOTHOM.

3aganue 2. YKazaTh BO3MOXKHBIE (DAKTOPBHI M HAIPABJICHUE WX U3MEHEHUH Ui TepeBoa
reTepPOreHHO-KaTAIMTUYEeCKOr0  Mpolecca W3  KHHETHYECKOM 00JacTH  BO  BHEIIHE-
T Py3MOHHYIO.

11.2. TunoBble KOHTPOJbHbIE 3aJaHUsI WJIH HHbIE MATEPHAJIbI, HEOOXOAUMBIE JIf
OLICHKM 3HAHMI, yMEHHUIl, HABBIKOB M (WJIH) ONBITA B X0/I€¢ MPOMEKYTOYHOM ATTEeCTALIUM IO
JTUCIHHUIIINHE

dopma mpoBelieHHsI TPOMEKYTOUYHOM aTTECTAIMU 110 TUCIMILIMHE: 3K3aMeH (10 pe3yibTaram
HAKONUTEIILHOTO pedTHHTa WiH B (popme codeceoBanHms).

Ilepeuyenb BONPOCOB M 3agaHuii JJIA NOAroTOoBKM K 3k3ameny (I1K-2: MJIK-2.2; T1K-3; UJK-

3.2):

Bonpocwn

1. CrumynupoBaHHE XMMHYECKUX TMPOIECCOB TMOJ BIUSHUEM TEMIIEPATypbl, BBICOKHUX
JABIICHUH, TOA JIEHCTBHEM DIIEKTPOJIN3a, WOHH3HPYIOIIETO, YIbTPa(HOIEeTOBOTO,
CBEPXBBICOKOYACTOTHOTO U3JIYYECHUH.

2. TloHsTHs KaTamu3, KaTaIM3aTOp aKTUBHBIN IIEHTP KaTalM3aTopa, KaTAIUTHICCKUH IHKII,
AKTUBHOCTb KaTaJn3aTopa U CEIEKTUBHOCTh KaTaJIUTUYECKOTO IpolLecca.

3. Kraccudukamms Kkatanu3aTopoB U KaTATUTHIECKAX PEAKIIHH.
4. TloHATHS TPOMOTOP, KATATUTUYECKUN 511, MOJTU(PHUKATODP, HOCUTENb.
5. OmpeneneHuss cnenu(UYECKOro KUCIOTHOIO M OCHOBHOIO — KaTajau3a, OOILIEro

KHCJIOTHOT'O M OCHOBHOT'O KaTalln3a, 3JeKTPOPUIBLHOIO U HyKJICO(PHUIBHOTO KaTalu3a.

6. OOmas MakpocTaauiiHas cxema reTeporeHHO-KaTaJIuTHYECKHX MPOLIECCOB.

7. SlBnenue ancopOIMM, BUABI aACOpPOLMHU, KpUTEpUH (U3HUECKOH M XHUMHUYECKOMH
azcopOuuu.

8. TloBemenme dYacTHI] Ha TMOBEPXHOCTH TBEpAbIX Ten. IloBepxHocTHas muddysus,
a/1copOLIMOHHBIE (POPMBI, COMYTCTBYIOIINE (PU3NUECKUE MpoLecchl. MoJienu aacopOomH.

9. PaBHOBecue aJCOpOIMOHHBIX MporeccoB. M3oTepmbl ancopOIuM Ha OXHOPOJHBIX H
HEOJTHOPOJHBIX ITOBEPXHOCTSX.

10. ®yHKIMK KaTaIM3aTOPOB B XHMHYECKHX MPOIEccax M NPUYHHBI KaTATUTHYECKOTO
YCKOPEHHUS.

11. BzauMopeiicTBHe KaTaau3aTopa U peaKIMOHHON cpenbl. I3MeHeHne OCHOBHBIX 11ETIEBBIX
CBOMCTB T€TEPOT€HHBIX KAaTaJu3aTOpOB TIOJ JEHCTBUEM PpEAKIHMOHHON Cpenbl.
Pereneparnus karanus3aTopos.

12. OcHoBHBIE TPOMBILIEHHBIE METO/IbI IPUTOTOBIICHHSI T€TEPOT€HHBIX KaTaJIN3aTOPOB.

13. ®opma u pa3mep rpaHyJ KaTaTu3aTOPOB.

14. MeTozp! HccaeI0BaHUs T€TEPOreHHBIX KaTaln3aTOpPOB.

15. Cocrosinue npobaeMbl MPOrHO3UPOBAHUS KaTAIUTUYECKOTO EHCTBUS BEIIECTB.

16. OcHoBHbIe HaNpaBJICHUS B Pa3BUTHUHU KaTalu3a.

17. KaTtanu3 aToMapHbIMH NIEPEXOHBIMU METAJUIAMHU.
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18.
19.

20.

21.

22.

23.

24.

25.
26.

217.

28.

29.

30.

ITpomblIIICHHBIE KATATUTUYECKUE PEAKTOPBI.

PeakTopsl C TemymooOMEHOM depe3 CTEHKY U agua0aTHYecKHUe peakToOphl, HX
CpaBHUTEJIbHAS XapaKTePUCTHUKA.

PeakTopbl ¢ HENMOABM)XHBIM U JIBUKYILHMMCS CIOEM KaTalu3aTopa, UX CpPaBHUTEIIbHAS
XapaKTepUCTHKA.

Hcxonnble naHHBIE M 1€MW pacueTa pPEAKTOPOB JMJis IPOBENEHUS TI'ETEPOTrEeHHO-
KaTaJIMNTUYECKUX ITPOLIECCOB.

Karanutuueckuit kpekunr. OU3NKO-XUMHUUECKHE OCHOBHI Tporiecca. Colpbe U LIEJIEBbIE
npoayKThl. CXeMbl TPOMBIIIIEHHBIX YCTaHOBOK.

Karanmutuueckuit pucdopmunr. @uznko-xuMu4eckue OCHOBBI mporecca. Cwippe U
1esieBble NPOoAyKThl. CXeMbl IPOMBIIIICHHBIX YCTaHOBOK.

[lonyyeHne BUHWIXJIOPHIA KATAJTUTHYECKUM Ta30()a3HbIM  THIPOXJIOPHUPOBAHUEM
anernieHa. GU3MKO-XUMHUECKUE OCHOBBI ITporecca. TexHolornyeckas cxema.

OO6nactu MpOTEKaHUs TeTEPOreHHO-KATATUTUYECKUX MPOLIECCOB.

Kunernueckue ypaBHEHHsI IeTepOre€HHO-KaTAJIUTUYECKHX IMPOLIECCOB B KHHETHUYECKOH
00JacTy 1 BIUSHUE Pa3IMYHbIX (PaKTOPOB HA CKOPOCTH IIpoLIecca.

Kunernueckoe ypaBHEHHE TI€TE€POr€HHO-KaTAINTUYECKUX IpOLeccoB B  00JacTu
BHEIIHEH M y3un U BIUSIHUE Pa3IMYHbIX (DAKTOPOB HA CKOPOCTH MPOIIECcCa.
Kunetnueckoe ypaBHEHHE TI€TE€pPOr€HHO-KATAINTUYECKUX IPOLeccOB B  00JacTu
BHYTpeHHEH M y3un 1 BIUSIHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTH MPOILECCa.
Kputepuu BnusHus BHEIIHEH U BHyTpeHHeH au¢(dy3un B reTeporeHHO-KaTaTuTHYECKUX
nporeccax.

IlepeBos rereporeHHO-KaTAIUTUYECKOr0 IpoLecca M3 OAHOM 00jacTh NpOTEKaHUs B

APYTylo.

3aoanusn

[TpuBecTH BO3MOKHBIE KHHETHYECKHE YPaBHEHHS TeTEPOTreHHO-KATATUTHUECKOTO
nporiecca B ra3oBol ¢ase, nmpotekatoriero no cxeme A — B. [loBepxHOCTh KaTamu3aTopa
CUHTATh MPAKTHYCCKH OJHOPOTHOM.

[TpuBecTH KMHETHYECKOE YPaBHEHUE FEeTEPOrCHHO-KAaTaITUTUIECKOTO TIPoIiecca B ra30BOM
daze, mporekatomero no cxeme A 2 B B kuHernueckod obGmactu. IloBepxHOCTH
KaTaJIn3aTopa CYUTATh OJHOPOIHOM.

[TpuBecTH KUHETHUYECKOE YPaBHEHHUE TeTEPOTCHHO-KATAIUTHYSCKOTO IMPOIIecca B Ta30BOM
daze, npotekatomero no cxeme A — B + C B kuHernueckoit obmactu. [ToBepxHOCTD
KaTaJIn3aTopa CYUTATh OJHOPOIHOM.

[IpuBecTH BO3MOXKHBIE KHHETHYECKHE YPAaBHECHUS TI'eTEPOTeHHO-KATATUTHUYECKOTO
mporecca B ra3oBoit (hase, mporekaromiero mo cxeme A + B — C + D B kuHeTHUECKOH
obmactu. [ToBepXHOCTh KaTaJln3aTopa CYMTATh OJHOPOIHOM.

[TpuBecTH BO3MOKHBIE KHHETHYECKHE YPaBHEHUS T'eTEPOTrCHHO-KATATUTHUECKOTO
mpoiiecca B ra3oBoii ¢ase, mpoTekatomiero mo cxeme A + B 2 C + D B kuHeTHUeCKOI
obmactu. [ToBepXHOCTh KaTaJln3aTopa CYMUTATh OJHOPOIHOM.

VYka3aTh BO3MOXHBIC (AKTOPhl ¥ HANpaBICHWE WX W3MEHCHHWU JUIS TIepeBojIa
reTepPOreHHO-KATAIMTUYECKOT0 Tpoliecca u3 BHEIIHe-Au(GPy3uoHHOH o00jacTu B
KHHETUIECKYIO.

VYka3zaTh BO3MOXHBIC (AKTOPbI ¥ HampaBJICHHE WX HW3MEHEHHWH JUIsi TepeBoja
reTepOreHHO-KaTAIUTHYECKOTO Tpoliecca W3 KHHETHYECKOW 00JacTH BO BHEIIHE-
TG PYy3MOHHYIO.

31



8. VYkazarb BO3MOXHbIE (akTOppl U HaIlpaBl€HHE WX M3MEHEHUN /i [epeBoja

9.

reTepOreHHO-KaTAIUTHYECKOro Tpolecca W3 BHYyTpeHHe-Tu(@y3MOHHOH o00sacTH B
KHHETUYECKYIO.
VYkazaTh BO3MOXHBIE (AKTOpPBI M HampaBlIeHHE WX HW3MEHEHWH Uil TepeBoja
reTepOreHHO-KAaTAIMTHYECKOT0 Tpoliecca M3 KUHETHYECKOH 001acTH BO BHYTpEHHE-
muhHy3UOHHYIO.

10. Yka3ate BO3MOXHBIE (DaKTOpPbl W HampaBlieHHE UX M3MEHEHHM [JIs mepeBoja

reTepOreHHO-KaTAIUTHYECKOr0 Tpolrecca u3 BHemHe-aud(y3nonHoi obiactu  BO
BHyTpeHHE-TH (P Yy3UOHHYO.

11. Yka3atp BO3MOXHBIE (aKTOpPHl M HalpaBlIeHHE WX W3MEHEHUH JUI1 TepeBoja

reTepPOreHHO-KaTAIUTUYECKOT0 Ipolecca W3 BHYTpPeHHE-IU(PQY3UMOHHOW 00JacTh BO
BHEITHE-TU (D Yy3HOHHYIO.
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