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HayK

(DOMKHOCTb, CTeneHb, yYeHoe 3BaHue) (®no)

A.B Mowncees
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PykoBoguTesnb obpa3oBaTenbHOMN A.B. Moucees, kaHougaT
nporpamMmbl XVMUYECKNX HayK

(PUO, cTeneHb, yyeHoe 3BaHMe)
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1. MNepeyeHb NnaHUpyeMbIX pe3ynbTaToB 00y4eHUs Nno gucuunamHe (Moaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

Pe3ynbTaTbl 06y4yeHus

HaumeHoBaHue
KaTeropumn Kop mn Koo n HamMmeHoBaHue (3HaTb, yMeTb, BnapgeThb,
(rpynnbi) HaMMeHoBaHue MHOUKaTOpa A OCTUXKEHUSA COOTHECEeHHbIe C
Py o KOMNeTeHU U KOMMNeTeHUUuu WHAUKaTOpPaMMU OOCTUXKEHUS
KOMMNeTeHUUn
KOMMNeTeHL M U)
O6uenpoteccnoHanbHble KOMMETEHL N
OMNK-1 CnocobeH
n3y4aTb,
aHaN3npoBaTh,
NCrnonb30BaThb
MeXaHW3Mbl
XUMUNYECKNX
eakumn,
peakL BrafeTb 3HaHUSAMY OCHOBHbIX
NPOUCXOOALLNX B .
TeXHON0rn4eckmnx OlK-1.3 MNprMeHsaeT 3HaHuA 3aKOHOMEPHOCTEN
' KaTaJnTMYeCcKnx rnpoLeccos B
npoueccax u MeXaHW3MOB XUMUYECKINX
EcTecTBEHHO- OKpY>KaloLLEeM peakLuuin, NPONCX0aALWMX B XMMIAW, HEQTEXMMIN 1
Hay4Has MUpe, OCHOBbIBAsICb TeXHOJ'IOI:W-IeCKVIX npowueccax un HedTenepepatoTke;
y Pe, pou HaBblKaMu onpefenieHns
noaroToBKa Ha 3HaHUAX O OKpy>XatoLem Mmupe B

CTPOEHUN
BeLLleCTBa, Npupoae
XVMUYECKOW CBS3N
N CBOMNCTBaX
pa3IMYyHbIX K1accoB
XUMUNYECKNX
3JIEMEHTOB,
coeauHeHnn,
BELLECTB U
MaTepuanos

npogeccmoHasibHOM
LeATeNbHOCTH

CBOWNCTB MaTepunasios,
ncnoJsib3yemblix, B HaCTHOCTH, B
npoueccax Katam3a
XUMKUYeCKOoro nponseoacTBa

3HaTb CTPOEHNE BELLECTB,
NpUpPoOaY XMMNYECKOW CBA3M U
CBOMCTBAX Pa3/INyHbIX K1accoB
XUMUYECKNX SNEMEHTOB,
COeUHEHNI, BELLECTB U
MaTEPNaNOB XUMNYECKON
TEXHOJ/IOrNK; OCHOBHbIE
MOHATUA N COOTHOLLEHNSA
KaTa/MTUYeCKMX NPOoLLEeccoB
XUMNYECKON TEXHOJIOM M

YMeTb NpoBOAUTb
TEXHOJIOrn4ecKne pacyeThbl
KaTaMTUYeCKnX NpoLeccos B
XUMUNYECKON TEXHOIOM NN,
aHann3npoBaTb HU3NKO-
XUMUYECKME N MeXaHn4Yeckne
CBOMCTBa MaTepuasnos, nx
KOPPO3MOHHYIO CTONKOCTb 1
TEXHO0MMYHOCTb,
MCNoJib3yeMblX B KaTanuse
XUMNYECKMX NPON3BOLACTB




MpotheccnoHanbHas
MeToh0/10r s

ONK-2 CnocobeH
NCronb30BaThb
MaTeMaTunyeckue,
(pun3nyeckue,
pnsnko-
XUMmnyeckue,
XUMU4eckne
MeToAbl A1
pelleHns 3agad

neATenbHOCTN

npotecCcnoHabLHON

OlMK-2.2 OueHnBaeT
BO3MOXXHOCTb NPUMEHeHUs B
TEeXHOM0rnyeckomn
0EeAaTenbHOCTHU

(PU3NKO-XUMMYECKNX,
XUMUYECKNX METOL0B
pelleHns 3agad
npoeccnoHa bHOM
LeATenbHoCTH

MaTeMaTUYeCKnx, Qn3nyeckux,

BnageTb HaBblkaMu
NCMNOJIb30BaHUS
TEeOpeTUYeCKUX OCHOB
KaTajM3a Oas peweHuns 3anay
npoteccnoHaLHON
OesATeNbHOCTU; METOLAMMN
aHanM3a 1 NPOrHO3NpPOBaHUS
N3MEHEHWNIN TEXHUKO-
3KOJIOrMYECKMX MOKa3aTenen
NpoLEeCcCoB KaTaansa,
hopMynnpoBaHMs BbIBOLOB

3HaTb MaTeMaTun4eckue,
(pn3snyeckne, pusnko-
XUMMYECKNE, XUMMYecKne
MeTOoAbl AN1A peleHns 3a4ay B
obacTn KaTanuTU4ECKNX
MPOLLeCCOB XUMNYECKOM
TEXHOJIOrNKN; METOLUKN
aHasIM3a KaTanuTuyecKmx
MPOLECCOB B XUMNYECKOM
TEXHOJIOr UK

YMeTb COCTaBAATbL aJIrOPUTM
peLleHnst BO3HMKAIOLLIMX 3a1ay
npu OCyLLeCTBAEHNM
MaTepuasbHbIX 1 TEMI0BbIX
pacyeTOB NPOLLECCOB KaTasM3a

2. MecTo gucunnauHbl (Mopyns) B CTPYKType obpas3oBaTesibHOW NPOrpaMMmbl

MeCTo AMCUMNANHBI (MOLYNS) B CTPYKTYype 06pa3oBaTeNbHON NporpaMMbl: 06s3aTenbHas 4acTb

Kon
KoMn MpepwecTBylowune MapannenbHo ocBaMBaeMble
Mocnepylowme pUCLUNIINHDI
eTeH BUCLUTJIMHDI BUCLLUTJIMHDI
(1717
AHanuTn4eckas XxmMmsa n ou3snko-
AHanuTn4eckas XmMumsa n pusnko-
XUMUYECKNe MeTOAbl aHaNn3a;
XUMUYecKne MeToabl aHaan3a;
KonnovngHas XumMus;
OnK- OpraHuyeckas XMmus;
O6Lwas n HeopraHuyeckas xmmust | OpraHunyeckas xmmus; Y4ebHas
1 MoaroToBka K npouenype
NnpakTuKa: TeXHONornyeckas y
3alUThl 1 3aLLMTa BbIMYCKHOWN
(MpOEKTHO-TeXHO0rnYeckas) y
KBannprKaLMOHHON paboThl
npakTuKa
AHanuTnyeckas XxmMmsa n pu3snko-
XUMUYECKNe MeTOLbl aHasn3a; AHanuTmyeckas xuMms n pusnko-
KonnovngHas xumMus; XUMUYeCcKne MeToabl aHaIn3a;
BeefeHve B MH(POPMaLIMOHHbIE OpraHuyeckasa xumus; OCHOBbI NHCTpyMeHTanbHble MeTObI
onk. |Tex+onoruy; MaTeMaTunKa; TEXHUYECKOro PerynpoBaHna n | XMMn4eckoro aHanamsa;

O6LLas N HeopraHNYecKas XMMus;
MpuknagHaa mexaHuka; ®u3nka;
DNIeKTPOTEXHMKA U 3/IEKTPOHMKA

ynpaBaeHns Kka4ecTBoM; OCHOBbI
XUMUYECKOro
MaTepuanoBeneHus; YyebHas
npakTWKa: TexHoaormyeckas
(MpOEeKTHO-TeXHON0rn4yeckas)
npakTuKa

MaTepuanbHble 1 TernaoBble
pacyeTbl; OpraHuyeckas Xxmmus;
MNoaroTtoska K npouenype
3alUMThl U 3aL4MTa BbIMYCKHOW
KBaMMKaLMOHHON paboThl

3. 06beM aucumMnaunHbl (MOoAaynsA) B 3a4€THbIX € AUHULLAX C YKa3aHMeM Koau4yecTBa
aKajeMU4yeCcKUX YacoB, BbiAeJIEHHbIX HA KOHTAKTHYIO paboTy oby4yalowuxcs ¢
npenopasaTesieM (N0 BUpaM y4eOHbIX 3aHATUMMA) U HA CAMOCTOATEJIbHYIO paboTy




obyualowmxcs

5 cemecTp
Bcero 4yacos
Yyacos /
- / 4yacoB B
Bup yuebHon paboTbl - 4acoB B
3/1IEKTPOHHOM .
dbopme 3/1IeKTPOHHOM
dopme
AypuTopHas KOHTaKTHasa pabota (Bcero), 6 6
B TOM Yucne:
Jlekumn 2 2
MpakTuyeckne 3aHATUS 4 4
CaMOCTonTganau paboTa (Bcero), 100 100
B TOM Yucne:
NnoAroToBKa K 3a4eTy 8 8
NMOAr0TOBKA K NMPaKTUYECKUM 3aHATUAM 16 16
COCTaBJIeHNe KOHCMEeKTOoB 76 76
KoHuTponb 2 2
UToro: yac 108 108
UToro: 3.e. 3 3

4. Copep>XaHue aucumMniauHbl (Moayns), CTPyKTypupoBaHHoOe no TeMaM (paspenam),
C YyKa3aHUeM OTBeAEeHHOro Ha HUX KoJiIMyecTBa akageMUu4eCK1ux 4acos U BUAOB
y4eOHbIX 3aHATUHI

Buabl yuebHoM
Harpysku u ux
Ne HauMeHoBaHMWe paspena AUCLUNINHDI TPYAOEMKOCTb, Hachl
paspena
n3|np|n3|cpc|Beero
Yacos
1 TeopeTunyeckune OCHOBbI KaTaJn3a 20| 0] 26 28
2 HocuTenu KaTasnm3aTopos O[O0 2] 34 36
3 KaTannTnyeckne nNpoLecchbl XMMUYECKON TEXHOIOr N 010 2] 40 42
Kontponb| 0 | O | O 0 2
WUtoro| 2 | O | 4 | 100 | 108
4.1 Copep>XaHue NeKUUOHHbIX 3aHATUH
KonuuyecTtBo
Ne HauMeHoBaHMe Copep>xaHue nekuuu yacoB /
TeMa nekuum (MepeyeHb OANAAKTUYECKUX € ANHULL: 4YacoB B
3aHATUA pasgena .
pacCMaTpMBaEMbIX MOATEM, BONPOCOB) | 3/IEKTPOHHOM
dopme

5 cemecTp




Obuwme nonoxeHna katanmnsa. OCHOBHbIE
NOHATNA U TEPMUHBI KaTan3a.
OnpepeneHne KaTasav3a 1 KaTanmsaTopa.
CyLWHOCTb KaTaMTUYECKOr O OeNCTBUS.
Posib KaTanmsa B Pa3BUTUN XUMUYECKON
TeopeTunyeckne | Obuwme
NMPOMbILLINEHHOCTIN. Knaccupurkaums
1 OCHOBBI MOJIOXKEHUNS 2
KaTaUTUYeCKMX MPoLLEeCCOB XUMUYECKMX
KaTaJn3a KaTasm3a
npon3BOACTB. Knaccnukaums
KaTann3aTopoB. TUMbl KAaTaNUTUYECKUX
cuctem, CTagum KaTanTUYECKON
peakuuu. NMOHATUE O KaTaMTUYECKOM
uukne.
UToro 3a cemecTp: 2
UToro: 2
4.2 Copep>xaHue nabopaTopHbIX 3aHATUN
YyebHble 3aHATUS HE peann3yoTCs.
4.3 Copep>XaHue NPaKTUYEeCKUX 3aHATUN
Konunuectso
Tema Copep>xaHue NPakTU4YeCcKoro 3aHATUA yacos /
Ne HaunMmeHoBaHue
npaKTUYeckoro (mepeyeHb ANOAKTUYECKMX eaUHNLL: 4YacoB B
3aHATUA paspena .
3aHATUA pacCMaTpMBaEeMbIX MOATEM, BONPOCOB) | 3/IeKTPOHHOM
¢dopme
5 cemecTp
JlTabopaTopHble nccaenoBaHns
HocuTenm MeTonbl NPOMbILUNEHHbIX KaTan3aTopos. MeToabl
1 nccnenoBaHms onpeneneHns akTUBHOCTHU 2
KaTa/M3aTopoB .
KaTan3aTopoB | KaTanam3aTopoB. CTaTUCTUYECKUI U
NPOTOYHbLIN METOAbI NCCIEA0BAHNS
KaTanutunyeckoe okmnciaeHme: obLine
KaTtanutuyeckue | Katanutmnyeckoe
NPUHLU MBI, Mpouecchl KaTaNuTU4eCKoro
npoLecchl OKUCeHMe.
2 y OKMNCNEHUA OBYX KN1AaCCOB: MOJIHOE U 2
XUMNYECKON KaTanusaTtopbl
napunanbHoe okncneHne. KatannsaTopbl
TEXHONOr NN OKNCNeHns
OKUCNEHUS
WToro 3a cemecTp: 4
WToro: 4
4.4. Copep>XaHue caMmocToaTesibHOM paboThbi
Bun Copep>xaHue CaMOCTOATEJIbHOM
HaumeHoBaHue o paboTbi KonuyectBo
CaMOCTOATEJIbHOM
paspena paboTkl (MepeyeHb OMOAKTUYECKMUX e ANHNLL: 4acos
paccMaTprBaeMbIX NOATEM, BOMPOCOB)

5 cemecTp




TeopeTunyeckme 0CHOBBI
KaTasmsa

CamocTosiTeNbHOE
n3yyeHune
MaTepuana

KoHCnekTupoBaHne 0CHOBHON 1
LOMONHUTENbHON NUTEepaTypbl N0 TEMaM:
ObLne ceefeHUs 0 KaTaamse un
KaTanm3aTopax. AKTUBHOCTb KOHTAKTHbIX
Macc. KaTanutmnyeckue npouecchl B
rasax. Katanutuyeckue npoLeccol B
XNOKonm ase. MoaroToBKa K 3a4eTy Mo
BOMpoOCaM pasjena

26

Hocutenn
KaTanm3aTopoB

CamocTosAiTeNbHOE
n3yvyeHne
MaTepunana

KoHCneKkTupoBaHmne 0CHOBHOM U
LOMNOJIHNTENLHOW NIMTEepaTypbl N0 TEMAM:
CTpoeHmne NoBEpXHOCTM OKCKaa
aNtOMUHNSA. TepMOCTONKIME OKCUAbI
MeTaslI0B Kak HOCUTeNN KaTasim3aTopos.
Knaccngukaumsa rnpoKCMaoB N OKCMA0B
aJlloMUHNA. MeToabl MCCnefoBaHns
KaTanm3aTopoB. MeToabl Nony4YeHmns
KaTa/M3aTopoB. XapakTepucTumka
MEeTOA0B NOJlyYeHNS KaTan3aTopOB.
CocTas, TUMbl KaTann3aTopo., Crnocobb
CMHTe3a. KaTannsaTopbl Ha HOCUTENAX,
nonyyaemble METOA0M MPOMUTKMN.
XapaKTepuncTrKa 1 cnocobsl
NPOU3BOACTBA OCHOBHbIX HOCUTENEN.
MoAroToBKa K 3a4eTy Mo Bonpocam
pa3gena

26

Hocutenun
KaTann3aTopos

[MooroToBKa K
NpPakTU4YeCKNM
3aHATUAM

/3y4yeHune TeopeTnyeckoro Matepuana no
Teme NpoBeLleHNs NPaKTUYeCKoro
3aHATNA, OhopMJIeHNe OTHeTa

KaTanntunyeckune
npouecchbl XMMUYeCKown
TEexHo0rum

CamocTosATenbHoe
n3yvyeHne
MaTepunana

KoHcnekTupoBaHmne 0CHOBHOM U
LOMNOJIHNTENLHOW IMTEepaTypbl N0 TEMAM:
TexHoNnornyeckne XxapakTepmucTmKm
TBEpAbIX KaTannsaTopos. TpeboBaHMs K
MPOMbILLUIEHHBIM KaTaJIn3aTOPOB.
®PU3NKO-XMMUYECKME OCHOBBI
KaTannTUYeCKNX NPoLLeccoB. BaxHenwme
KaTaMTu4YecKune npoLecchl B
NPOMbILIEHHOCTU. [OAFOTOBKA K 3a4eTy
no Bonpocam pasfena

32

KaTanutunyeckne
NpoLLeCcChl XMMUYeCKoMn
TexHosnormm

MoaroTtoBKa K
NPaKTU4yeCcKnM
3aHATUSAM

3y4yeHune TeopeTnyeckoro Mmatepuasna no
Teme NpoBeLeHNs NPakTU4eCcKoro
3aHATUA, ohopMJiIeHNe oTHeTa

WToro 3a cemecTp:

100

UToro:

100

5. MepeyeHb y4eOHOW NnuTepaTypbl M y4ebHO-MeTOAUYECKOrO obecneyeHus no
AucuunnuHe (Mmoaynio)

No
n/n

Bubnuorpacduyeckoe onncaHme

Pecypc HTb
CamlTY
(3BC CamI'TY,
IPRbooks n T.4.)

OcHoBHasa nuTepaTypa




AJ'IKI/IJ'II/IpOBaHVIe crnnmpToB oned)leaMM. ﬂonyqume TOMNMNBHbIX

1 |oKcurenaTos; CamapCKuii rocydapCTBEHHbIA TEXHUYECKUI YHUBEPCUTET, DNEKTPOHHbIN
9BbC ACB, 2020.- Pexxum gocTtyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||111750
KaTanus B HedbTenepepaboTke U HeQTEXUMUM : KypC NEKLNIA /

Camap.roc.TexH.yH-T, XuMu4yeckas TexHonorus nepepaborkm Hetu n DNEKTPOHHBIN

2
rasa; cocT. H. H. TomunHa.- Camapa, 2014.- 97 c..- Pexxum goctyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2165
KaTanus B npoueccax (co)nonnmepmsaumm n (Co)noanMKoOHOAEHCaUNN;

3 Ka3aHCKWI HaLWOHaNbHbIN NCCNef0BaTENbCKUA TEXHOOMNYECKIMIA DNEKTPOHHBIN
yHuBepcuTeT, 2014.- Pexxum pocTyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||61975

1 KaTanus B xummnyeckom TexHonorum : y4eb. nocobue / H. H. TomuHa [n op.]; DNEKTPOHHbIN
Camap.roc.TexH.yH-T.- Camapa, 2017.- 373 c. pecypc
KaTanuTnyeckue npowueccbl HehTexummm n HegptenepepaboTku;

5 Ka3aHCKW HaunoHabHbIN UCCefoBaTeIbCKUN TEXHO0M NYEeCKMI INEeKTPOHHBIN
yHuBepcuteT, 2019.- Pexxum gocTyna: pecypc

https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||100689

KnHeTunka v KaTtanm3 B XuMm4yeckon TexHonoruu; NHdpa-NHxeHepuns,

6 |2024.- Pexxum pocTyna: INeKTPOHHbIN

. . . . ecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||143206 pecyp
[lononHuTenbHaa nuTepaTypa
KWHEeTUKa reTeporeHHbIX U KaTaauTUYeCKuX peakunin; KasaHckmm
7 HaLMOHAsbHbIN NCCNefoBaTENbCKUN TEXHOOMNYECKNA YHUBEPCUTET, DNEKTPOHHBIN
2017.- Pexxum poctyna: pecypc

https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||79302

OCHOBbI TEOPUN XUMUNYECKUX MPOLLECCOB TEXHONOMMN OPraHNYeCKmX
8 |BewecTts n HedhTenepepaboTkn; XUMU3OAT, 2017.- Pexxum pocTtyna: i
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||67346 Pecyp

DNIeKTPOHHbIN

TexHoNorns opraHnyecknx sellecTs. isomMmepnsauns, anknampoBaHue,
KOHAeHcaumsa, rugpatauus : y4eb. nocobue / C. B. JleBaHoBa [1 Op.];

9 | Camap.roc.TexH.yH-T, TeXHONOrns OpraHM4eckoro n HeyTeXMMmn4ecKoro
cuHTe3a.- Camapa, 2016.- 247 c..- Pexxum gocrtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2660

DNEKTPOHHBIN
pecypc

HocTtyn obyyvatowmxcs kK 9P HTB CamlI'TY (elib.samgtu.ru) ocyuwiecTsnseTcs nocpeacTBOM /EKTPOHHOMN
NHOPMaLIMOHHON 0bpa3oBaTeNbHON cpelbl yHMBepcuTeTa U caTta HTB Caml TY no fnornHy u naposnto.

6. NMepeyeHb UH(POPMALUOHHBIX TEXHONOTUMN, UCMOJIb3YEMbIX NPU OCYLLLECTBJIEHUN
obpasoBaTenbHOro npouecca no AucuuniauHe (Moaynio), BKAOYas nepevyeHb
nporpaMMHOro obecneyeHus

Mpn NpoBeAEHNN NEKLMUOHHbIX 3aHATUI NCMONb3yeTCs MynbTUMeannHoe 06opyaoBaHme.
OpraHun3oBaHo B3anMopgencTeme oby4atollerocs n npenogaBaTens ¢ UCMOJIb30BaHWEM 3/1E€KTPOHHOWN
NH-hopMaLMoHHON 0bpa3oBaTesNibHOM Cpedbl YHUBEPCUTETA.

Ne Cnocob
HaumeHoBaHue MpousBoauTesb
n/n pacnpocTpaHeHus
Microsoft Windows 8.1 Professional onepaunoHHas Microsoft
1 . JInueH3noHHoe
cucTeMa (3apybexHbin)
2 | Microsoft Office 2013 Microsoft . JInueH3noHHoe
(3apybexHbin)




«JTabopaTopuu
3 | AHTuBmpyc Kaspersky EndPoint Security Kacnepckoro» JIMLLeH3nOoHHOEe
(OTevyecTBEHHbIN)
MporpammHoe obecneyeHne AO «AHTUNNarvaTt»
4 o JInueH3noHHoe
«AHTUNNArnaT.OKCnepT» (OTeyecTBEHHbIN)
3A0 «CotpT/lanH
MaTemaTunyeckoe nporpamMmmHoe obecneyeHmne .
5 Tpeng» JInueH3noHHoe
Mathcad y
(3apybexHblii)
MporpammHoe obecrievyeHne gns 3A0 «CotT/lanH
6 | nporpaMMUpPoOBaHUS, YACEHHBIX PACYETOB U Tpenno» JInueH3noHHoe
BM3yasm3auum pesynbtaTtoB Matlab (3apybexHblii)
MNonpaspeneHue
RPMS (Cnctema MoaenMpoBaHus NPOMBbILLIEHHON
7 | HepTenepepabaTbiBaOLWEro N HePTEXMMUYECKOr0 | aBToMaTM3aumm JInueH3noHHoe
Nnpon3BOACTBA) Honeywell
(3apybexHblii)

7. NMepeyeHb pecypcoB UHPOPMALMOHHO-TEJIEKOMMYHUKALLMOHHOM ceTh «MHTepHeT»,
npodeccuoHanbHbIX 6a3 AaHHbIX, UHPOPMALMOHHO-CMPABO4YHbLIX CUCTEM

No

HauMeHoOBaHue
n/n

KpaTkoe onucaHue Pexum pocTtyna

PecypCbl OTKPBLITOro
JocTyna

1 | POCNATEHT http://www1.fips.ru/wps/wcm/connect/content_ru/ru

Pecypcbl OTKpbITOro

2 | KoHCcynbTaHT nitoc
focTyna

http://www.consultant.ru

Scopus - 6a3a AaHHbIX 3apybexHele 6a3b

) DaHHbIX
3 | petepaToB K http://www.scopus.com/ Or PAHUYEHHOTO
LMTUPOBaHNS
focTyna
ObyuatoLLne Pecypcbl OTKpbITOro
4 | sHUMKNONeoun. http://school-sector.relarn.ru/nsm/ yp P
XuMuS nocTyna

KOHCYIbTaLMOHHbIN
5 |ueHTp Matlab un
Simulink

Pecypcbl OTKpbITOro

http://matlab.exponenta.ru 10CTyNa

8. OnucaHue MaTepuanbHO-TeXHU4Yeckou 6a3bl, HeoOXxoaMMoON Ona OCyL,eCTB/IeHUs
obpasoBaTenbHOro npouecca No gucuunanHe (Mmopynio)

JleKUMOHHbIE 3aHATUA

Ayountopun ANns NeKUMOHHbLIX 3aHATUI YKOMMNIEKTOBaHbI Mebenblo U TEXHUYECKMMU
cpencTBamMu obyyveHus, cnyxawmmm ona npeacrtaBaeHuns y4ebHom nHgopmaumm 60abLLON
ayoumtopumn (Habopbl AEMOHCTpauMOHHOro obopyaoBaHmsa , y4yebHo-HarnsgHble nocobus,
TeMaTNYeCcKne WIIICTpaunn).

TexHn4yeckme cpepctea obyyeHus, cnyxawue Ons npepcrasieHns ydebHon
nHpopMaummn bonbwon ayauTopumn, Habop OEMOHCTPaUMOHHOro obopynoBaHUA: 3KpaH,
NPOEKTOP, MEPEHOCHOWN HOYTOYK.

Habop y4ebHo-HarnagHbix nocobuin, obecnevmBaowmnx TeMaTUYECKNE UAIOCTPALIAN,
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cooTBeTCTBYylOUWMe paboynm y4yebHbIM NMporpamMMam AUCLUUMAMH: KOMMAEKT MAaKaToB
«Xumna» 560x800 mwm.

CneunanusnpoBaHHas Mebenb: 27 y4YeHUYeCKUX napT, CTON W CTYyN ANS
npenogasatens, Tymba, AoCKa.

npaKTuquKue 3aHATUA

Ayantopun 0N NpakTUYECKMX 3aHATUA YKOMMJIEKTOBaHbI cneunanan3mpoBaHHON
Mebenblo U TeXHWYECKMMU CcpeacTBamMmu obyyeHus.

TexHnyeckme cpepctBa obyyeHus, cnyxalwme 0N npenctaBieHns ydyebHon
nHpopmaumn bonblion ayantopum, Habop AEMOHCTPALMOHHOrO 0bopyAOBaHUA: IKpaH,
NPOeKTOP, NMEPEHOCHOWN HOYTOYK.

Habop y4yebHo-HarnsagHbix nocobuin, obecneymBaloWmnx TeMaTUYECKME UNKOCTPaLLNN,
cooTBeTCcTBYyOWME paboynm y4yebHbLIM NMporpammMam AUCUUMAMH: KOMMAEKT MAaKaToB
«Xumna» 560x800 mwm.

CneumnannsnpoBaHHas Mebenb: 14 y4YeHMYECKUX CTONOB, 28 yYEHUYECKUX CTY/bEB,

CTon n CTyn ong npenonaBatend, OOCKa.
JlabopaTopHble 3aHATHA
JNlabopaTopHble paboTbl y4ebHbLIM N1aHOM He NMpeayCMOTPEHbI.
CamocToaTenbHasa paborta

[MoMelleHne Ona caMmoCcTosATeNbHON paboThl OCHALLEHO KOMMbIOTEPHOW TEXHUKOW, C
BO3MOXHOCTbIO MNOAKJYEHUSA K ceTun «IHTepHeT» M C OOCTYNOM B 3/1IEKTPOHHYIO
NHOPMaLMOHHO-06pa3oBaTeNbHYO cpeagy CamlTY u cneumann3nmpoBaHHON Mebenblo.

9. MeToaunyeckue matepuanbl

MeToanyeckme pekoMeHaaumm npu pabote Ha nekunm

[0 neKkummn CTyAeHT LOJDKEH NPOCMOTPETh y4ebHO-METOANYECKYIO U HAayYHYIO NuTepaTypy No TemMe
nekunn ¢ Tem, 4yTobbl MeTb NpeacTaBaeHme o npobnemax, koTopsle byayT pa3bupaTbCs B nekKLUN.

Mepel HavanoMm nekuum obyvatowmmcs coobllaeTcs TeMa NeKLMK, NaaH, BOMNPOCH), Noasexaline
pacCMOTPEHNIO, LOBOAATCA OCHOBHbIE NUTEpaTypHble NCTOYHUKK. Becb y4yebHbIn MaTepuan, coobliaembln
npenogasaTtenieM, 0OJKEH He NMPOCTO NPOoCNyLnBaTbCA. OH NOJKEH ObITb aKTUBHO BOCMNPUHAT, T.e. yCJbllaH,
OCMbICJIEH, MOHAT, 3apUKCMpOBaH Ha Bymare v 3akpenieH B NamsaTu. MNprucTynas K cayLaHuio HOBOro y4yebHoro
MaTepuana, Nose3HO MbICIEHHO YCTaHOBUTb ero CBA3b C paHee M3y4YeHHbIM. Cneas 3a TEXHUKON YTeHuns
NeKUMN (aKLEHT Ha CyLLeCTBEHHOM, NOBbILLEHWE TOHA, U3MEHeHMe pUTMa, naysa 1 T.n.), Heobxoammo Bcaeq 3a
npenofaBaTesieM yMeTb BblAe/IATb OCHOBHbIE KaTeropun, 3aKOoHbl 1 onpefnensTb Ux cogepxxaHue, npobnemsl,
npefnosiaraTb UX BO3MOXHbIE peLleHns, AoKa3aTenbCTBa U BbiBOAbI. OCyLLecTBAAS Taky paboTy, MOXHO
3Ha4YuTenbHo obnerynTh cebe NoHMMaHue y4ebHOro mMaTepuana, ero KOHCMNEeKTMPOBaHWe U AajbHelllee
n3yyeHue.

KoHcrnekTupoBaHue nekuum nossonseT obpaboTaTh, CMCTEMATU3MPOBATh UM Jyylle COXPaHUTb
NONYYEHHYIO MHDOPMaLno ¢ TeM, 4Tobbl B ByayLlieM MOXHO 6bi10 BOCCTAaHOBUTb B MaMATU OCHOBHbIE,
cofepxaTesibHble MOMEeHThI. TunnyHas ownbka, copepliaemas obyHatowmmcsa, [OCIOBHOE KOHCMNEKTUPOBaHME
peyn npenofasaTens. Kak npasumno, Npu 3anmcu «CJ0BO B C/I0BO» HE OCTaeTCA BPeMeHU Ha 06aymbiBaHme,
aHanm3 n cnHTe3 nHpopmaumm. OT6Mpas HyKHYK MHMOPMaLUIO, FaBHbIe MbICAKU, MPOBAeMbl, pelweHnsa 1
BbIBOAbI, HEOHXOAUMO COKpaLLaTh TEKCT, CTPOUTL €ro TakmM 06pa3om, 4Tobbl MOTOM MOXXHO ObISIO NErkKo B HEM
pa3obpaTtbca. XKenaTenbHO 0CTaBUTb B paboynx KOHCMEeKTax Monsi, Ha KOTOPbIX MOXHO OyaeT fenaTb NOMEeTKU
N3 PEeKOMEHAOBAHHOMW nNWTepaTypbl, LOMOMAHALWME MaTepuan MNPOCAYLAHHON NeKuumn, a Takxe
nofyepkmBatoLine 0cobyo BaXXKHOCTb TeX UM UHbIX TEOPETUYECKNX MOM0XKEHUN. C OKOHYaHUEM NeKLuK
paboTa Had KOHCMNEKTOM He MOXXEeT CHMTaTbCH 3aBepLleHHON. Hy>XHO elle BOCCTaHOBUTbL OTAE/bHbIE MECTa,
MPOBEPUTb, BCE JIN MOHATHO, YTOYHUTb YTO-TO Ha KOHCYAbTauuM U T.M. C TEM, 4TOObl KOHCNEKT MOT 6biThb
NCNoJsib30BaH B nMpouecce noaroToBk K NMPakKTU4eCKUM 3aHATUAM, 3a4eTy, 3K3aMeHy. KoHcnekT nekuyummn -
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He3aMeHUMbIN y‘-leGHbIIZ OOKYMEHT, HeobXxoaMMbIN [NS CAMOCTOATENbHON pa60Tb|.

MeToanyeckue pekoMeHaauunn rpum rnoaroToBkKe pa60Te Ha NPaKTN4YeCKOM
3aHATNN

MpakTuyeckme 3aHATUS N0 AUCLUUMNINHE NPOBOAATCS B LENaX BblpabOTKU MPaKTUYEeCKMX YMEHUN 1
NprobpeTeHNs HAaBLIKOB B PELLIEHUN NPOGECCUOHANBHBIX 3aay.
PekomeHAyeTcs cneayioLlas cxema NoAroTOBKU K NPaKTUYeCKOMY 3aHATHIO:
1. 03HaKOMJieHNe C MJAHOM MPAaKTUYECKOro 3aHATWSA, KOTOPbLIA OTpa)kaeT COAep)XaHue
NpeaoXeHHOW TeMbI;
2. npopaboTKa KOHCMEKTa NeKkuuu;
3. YTeHue peKOMeHA0BaHHON MTepaTypbl;
4. NoAroTOBKA OTBETOB Ha BOMPOCHI MJlaHa NPAKTUYECKOro 3aHATUS;
5. BbIMOJIHEHWE TECTOBbLIX 3afaHWiA, 3a4a4 1 ap.

MoaroToBka obydatoLwerocs K NpakTUY4eCKOMY 3aHATUIO NPOU3BOAMUTCS MO BOMpocaM, pa3paboTaHHbIM
ONS Ka)KAOW TeMbl MPaKTUYECKUX 3aHATUN 1 (nnn) nekumim. B npouecce NoAroTOBKM K MPaKTUYECKUM
3aHATUAM, Heobxoaoumo 06paTuTb ocoboe BHMMaHME Ha CaMOCTOATENbHOE M3YyYeHUe PeKoMeHAO0BaHHOM
NNTEpaTypbI.

PaboTa CTyLeHTOB BO BpeMS MPaKTUYECKOr0 3aHATUSA OCYLLECTBASETCA Ha OCHOBE 3a[laHUiA, KOTOpbIE
Bbl4aloTCA 0by4YaloWmMMCs B HavyalJie UaM BO BPEMS 3aHATMSA. Ha NpakTUYeCKMX 3aHATUAX NMPUBETCTBYETCA
aKTUBHOE y4acTue B 06CYyXAEHUN KOHKPETHbIX CUTyaluid, CNOCOBHOCTL Ha OCHOBE MOJIyYEHHbIX 3HaHWN
HaxoauTb Hanbonee 3PPEKTUBHbIE PELIEHNA MOCTaBJIEHHbIX MpobaeM, ymMeTb HaxOAWTb MOJIE3HbIN
LOMONHUTENbHLIM MaTepunan No TemMaTuke 3aHaTuin. Obyyalowmmcs Heobxoanmo obpallaTe BHUMAHUE Ha
OCHOBHbIE MOHATNS, aArOPUTMbI, ONpPeaensiTe NPaKTUYECKYI0 3HAYMMOCTb pacCMaTPMBAEMbIX BOMPOCOB. Ha
NPaKTUYeCKnx 3aHATUAX obyyatowmecs LOJHKHbI yMEeTb BbINOMHUTL pacyeT Mo 3aflaHHbIM MapaMeTpaM uau
BblpaboTaTb onpepesieHHble peweHna no obo3HavyeHHon npobneme. 3afaHma MoryT ObiTb rpynnoBbie U
NHOVBUAYANbHbIE. B 3aBUCMMOCTY OT CNIOXKHOCTU NpeasiaraemMelX 3alaHui, Lenen 3aHaTus, obLien NnoaroToBKM
obyyaoLwmuxca npenoaaBaTeNlb MOXKET MoJACKa3aTb 00y4aoLWMMCs anropuTM peLleHns namn nepsoe OencTBue,
WKn ykasaTb obluiee HanpaBfieHWe pacCyXAeHun. MosyvyeHHble pe3ynbTaTbl 06CY)KAATCSA C NO3ULMIA NX
afeKBAaTHOCTY AN 3PMEKTUBHOCTN B PaCCMOTPEHHOWN CUTYyaLLUN.

MeTooun4yeckme pekoMeHgaLumm no BbINOJIHEHWNIO CaMOoCTOoATeSIbHOW pa6OTbI

OpraHusaumnsa caMocToAaTeNbHOW paboTbl 06y4YalLWMXCA OPUEHTUPYETCSH Ha aKTUBHblE METOQb
oBnafeHnsd 3HaHWAMWU, pPa3BUTUE TBOPYECKMX CMNOCOOBHOCTeN, Mnepexoh OT MNOTOYHOro K
NHANBUAYAAN3NPOBAHHOMY 06y4YeHMto C y4eToM noTpebHocTen 1 BO3MOXXHOCTeN oby4atoLierocs.

CamocToaTenbHas paboTa ¢ yyebHuKamu, y4yebHbIMM NocobusMun, Hay4yHoM, CNPaBOYHOW NNTEpPaTypoN,
MaTepuanaMm Nepuoanyecknx n3gaHuin n MHTepHeta sensetca Hanbonee spHeKTNBHLIM METOAOM MOJTYHEHUS
IOMOSIHUTENbHbIX 3HAHWA, NO3BONAET 3HAYUTESIbHO aKTUBM3UPOBATHL MPOLIECC OBMAaAEHUS UHGOpPMaLNen,
crnocobeTByeT 6osee rayboKOMy YCBOEHUMIO U3yYaeMoro Mmatepuana. Bce HoBble MOHATUSA MO U3y4aeMon Teme
HeobX0AMMO Bbly4NTb HaU3yCTb N BHECTW B M10CCApUiA, KOTOPLIV Lienecoobpa3Ho BeCTU C CaMOro Ha4vasla
N3y4yeHuns Kypca.

CamocTosATenbHas paboTta peanmsyeTcs:

® HenocpeACcTBEHHO B MpoLlecce ayAUTOPHbIX 3aHATUN;

® Ha NeKUUsx, NPaKTUYECKUX 3aHATUSAX;

® B KOHTaKTe C NpenofaBaTesieM BHE PaMOK pacnuncaHus;

® Ha KOHCYJibTaumax no y4yebHbIM BOMpocaM, B XO04€ TBOPYECKMX KOHTAKTOB, MPU NUKBMAALNN
3a[10/KEHHOCTEN, NPW BbIMOJAHEHUN NHAVBUAYANbHbLIX 3aJaHUA U T.4.;

e B BubNMoTEKe, AOMaA, Ha Kadenpe npu BbIMONHEHUN 0ByYaOWMMCS YHeOHbIX U NPaKTUYECKMX
3ajau.

O HEeKTUBHBLIM CPeACTBOM OCYLLIECTBAEHMS 06y4YaloWwmMMCs CcaMoCTosaTenbHON paboThl fBASETCS
3/IeKTPOHHAA MHGOpMaLMoHHO-06pa3oBaTenbHAs Cpefla YHMBEpPCUTETa, KOTopas obecnevymBaeT JOCTYN K
y4yebHbIM nnaHaM, paboyum nporpamMmam OAUCUUNANH (Modynen), NPakTUK, K U3OaHUSAM 3EKTPOHHbIX
B6UBNNOTEYHBIX CUCTEM,
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10. ®oHA OLLEHOYHbIX CPEeACTB NO AUCUUNAKMHE (Moaynio)

®DoHA OLLEHOYHbIX CPeLCTB NpecTaBssieH B npunoxeHun Ne 1.
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MpunoxeHue 1 k paboyel nporpamme OUCUUMAUHBI
561.0.03.06 «KaTanns B XUMUYECKON TEXHOOT N>

DoHA, OUEHOUYHbIX CPEeACTB
no AucuunjiuHe
b1.0.03.06 «KaTtanus B XMMU4E€CKON TE€XHONOTUMN>»

Kopn v HanpaBneHue NoAroToBKU
(cneunanbHOCTDb)

HanpaBneHHocTb (npocdunb)
KBanudukauums

dopMa obyueHus

Fop Hayana NOAroTOBKM

NHcTuTyT / hakynbTeT
Beinyckaowas kadepnpa

Kadeppa-paspabotuuk

06beM OUCLUNJINHLI, Y. [ 3.e.

dopMa KOHTpoNA (NpoOMeXXyTo4yHasn
aTTecTauumn)
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18.03.01 Xummn4yeckass TexHO0rns

TexHoNorns XMMn4eCckKnx npon3BoacTB

Bbakanasp

3ao04Has

2025

Kathenpsl omnvana ®rboy BO "CamI'TY" B T.
HoBoKy#bbILLIEBCKe

Kahegpa "XuMnsa n xmmMmmnyeckas TexXHos0rmns
(HO-XT)

Kaghegpa "XuMns n xmmMmmnyeckas TeXHo0rns
(HO-XT)

108 /3

3aveT




MNepeyeHb NnaHupyeMmbiX pe3ynbTaToB 00y4yeHUsa no aucuunaumHe (Mmoaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

Pe3ynbTaTbl 06y4yeHus

HaumeHoBaHue
KaTeropumn Kop mn Koo n HamMmeHoBaHue (3HaTb, yMeTb, BnapgeThb,
(rpynnbi) HaMMeHoBaHue MHOUKaTOpa A OCTUXKEHUSA COOTHECEeHHbIe C
Py o KOMNeTeHU U KOMMNeTeHUUuu WHAUKaTOpPaMMU OOCTUXKEHUS
KOMMNeTeHUUn
KOMMNeTeHL M U)
O6uenpoteccnoHanbHble KOMMETEHL N
OMNK-1 CnocobeH
n3y4aTb,
aHaN3npoBaTh,
NCrnonb30BaThb
MeXaHW3Mbl
XUMUNYECKNX
eakumn,
peakL BrafeTb 3HaHUSAMY OCHOBHbIX
NPOUCXOOALLNX B .
TeXHON0rn4eckmnx OlK-1.3 MNprMeHsaeT 3HaHuA 3aKOHOMEPHOCTEN
' KaTaJnTMYeCcKnx rnpoLeccos B
npoueccax u MeXaHW3MOB XUMUYECKINX
EcTecTBEHHO- OKpY>KaloLLEeM peakLuuin, NPONCX0aALWMX B XMMIAW, HEQTEXMMIN 1
Hay4Has MUpe, OCHOBbIBAsICb TeXHOJ'IOI:W-IeCKVIX npowueccax un HedTenepepatoTke;
y Pe, pou HaBblKaMu onpefenieHns
noaroToBKa Ha 3HaHUAX O OKpy>XatoLem Mmupe B

CTPOEHUN
BeLLleCTBa, Npupoae
XVMUYECKOW CBS3N
N CBOMNCTBaX
pa3IMYyHbIX K1accoB
XUMUNYECKNX
3JIEMEHTOB,
coeauHeHnn,
BELLECTB U
MaTepuanos

npogeccmoHasibHOM
LeATeNbHOCTH

15

CBOWNCTB MaTepunasios,
ncnoJsib3yemblix, B HaCTHOCTH, B
npoueccax Katam3a
XUMKUYeCKOoro nponseoacTBa

3HaTb CTPOEHNE BELLECTB,
NpUpPoOaY XMMNYECKOW CBA3M U
CBOMCTBAX Pa3/INyHbIX K1accoB
XUMUYECKNX SNEMEHTOB,
COeUHEHNI, BELLECTB U
MaTEPNaNOB XUMNYECKON
TEXHOJ/IOrNK; OCHOBHbIE
MOHATUA N COOTHOLLEHNSA
KaTa/MTUYeCKMX NPOoLLEeccoB
XUMNYECKON TEXHOJIOM M

YMeTb NpoBOAUTb
TEXHOJIOrn4ecKne pacyeThbl
KaTaMTUYeCKnX NpoLeccos B
XUMUNYECKON TEXHOIOM NN,
aHann3npoBaTb HU3NKO-
XUMUYECKME N MeXaHn4Yeckne
CBOMCTBa MaTepuasnos, nx
KOPPO3MOHHYIO CTONKOCTb 1
TEXHO0MMYHOCTb,
MCNoJib3yeMblX B KaTanuse
XUMNYECKMX NPON3BOLACTB




MpotheccnoHanbHas
MeToh0/10r s

OlK-2 CnocobeH OMK-2.2 OueHunBaeT

NCronb30BaThb

BO3MOXXHOCTb NPUMEHeHs B
MaTeMaTunyeckue, g

TEXHOJIOrNYeCcKom
(pun3nyeckue,

LeATeNbHOCTH
pnsnko-

MaTeMaTUYeCcKux, Gusn4eckmnx
XUMmnyeckue,

(PU3NKO-XUMMYECKNX,
XUMU4eckne

XUMNYECKUX MeTOL0B
MeToAbl A1

pelleHns 3agad
pelleHns 3agad y

. | npoheccroHanbHoOm

npogeccnoHanbHOW

LeaTeNlbHOCTH
heatenbHOCTH

BnageTb HaBblkaMu
NCMNOJIb30BaHUS
TEeOpeTUYeCKUX OCHOB
KaTajM3a Oas peweHuns 3anay
npoteccnoHaLHON
OesATeNbHOCTU; METOLAMMN
aHanM3a 1 NPOrHO3NpPOBaHUS
N3MEHEHWNIN TEXHUKO-
3KOJIOrMYECKMX MOKa3aTenen
NpoLEeCcCoB KaTaansa,
hopMynnpoBaHMs BbIBOLOB

3HaTb MaTeMaTun4eckue,
(pn3snyeckne, pusnko-
XUMMYECKNE, XUMMYecKne
MeTOoAbl AN1A peleHns 3a4ay B
0b61acTu KaTaluTUYecKunx
MPOLLeCCOB XUMNYECKOM
TEXHOJIOrNKN; METOLUKN
aHasIM3a KaTanuTuyecKmx
MPOLECCOB B XUMNYECKOM
TEXHOJIOr UK

YMeTb COCTaBAATbL aJIrOPUTM
peLleHnst BO3HMKAIOLLIMX 3a1ay
npu OCyLLeCTBAEHNM
MaTepuasbHbIX 1 TEMI0BbIX
pacyeTOB NPOLLECCOB KaTasM3a

Manuu,a COOTBETCTBUA OLUEHOYHbIX CPencTB 3aNJIaHUPOBAHHbLIM pe3yJibTaTaM
obyuyeHus
Tekywun | Mpomex
Kop uHaukaTopa yu P y
OueHoYHble KOHTPOJIb | TO4YHasA
DOCTUXXEHMSA Pe3ynbTtaThl 00y4eHus
cpepcTBa ycnesaem | atrecTau,
KOMMeTeHLun
ocTH us
TeopeTuyeckue OCHOBbI KaTasin3a
OlK-1.3 MpuMeHseT
3HaHUS MexaHU3MoB
XUMUYECKNX peakLuii, | 3HaTh CTPOEHME BeLLeCTB, Npupoay
NPOVNCXOAALLMX B XVMUYECKON CBA3M U CBOMCTBAX Pa3SinyHbIX
TEeXHOJIOrNYeCcKmx KJTACCOB XMMUNYECKUNX /IEMEHTOB, COEANHEHWN, TecToBble 3aaHNSA Oa HeT
npoLeccax u BELLECTB 1 MaTeEpPUasoB XUMNYECKON
OKpY>XatoLLeM Mupe B TEXHOJZIOTMWN; OCHOBHbIE MOHATUA N
npoq)eCCMOHaanoﬂ COOTHOLWUEHNA KaTaMTU4eCKNX npoLeccos
0eAaTenbHOCTU XUMUYECKON TEXHOJIOM K
Bonpockl K 3a4eTy Het Ja
BnapeTtb 3HaHNSMU OCHOBHbIX
3aKOHOMEPHOCTEN KaTauTU4YeCKnx npoLLeccos
B XMMUW, HepTexummnn n HepTenepepaboTke;
® (bv Pep Bonpochl K 3a4eTy HeTt Ja
HaBblKaMW OnpefesieHns CBONCTB MaTeprasos,
MCMOJIb3yeMbIX, B YaCTHOCTH, B MpoLieccax
KaTa/nm3a XMMM4eCcKoro npon3BoACTBa
YMeTb NpPOBOANTb TEXHOJIOTMYECKME pacyeThl
KaTa/IMTUYECKNX NPOLLECCOB B XUMNYECKON
TEXHOI0rKW; aHaNN3MpoBaThb PU3NKO-
XUMUYECKMe N MexaHn4YecKne CBONCTBa Bornpochbl K 3a4eTy Het Jda
MaTepunanoB, X KOPPO3UOHHYIO CTOMKOCTb U
TEXHOJIOMTMYHOCTb, MCMOJIb3yEMbIX B KaTannse
XUMUNYECKMX NPOM3BOLACTB
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OMNK-2.2 OueHuBaeTt

BO3MOXXHOCTb
MPUMEHERNA B BnapeTb HaBblIKaMy UCMO/b30BaHNSA
TEexHonornieckon TEopeTUYeCKUX OCHOB KaTasn3a Ans peLleHns
neAaTenbHOCTH .
3afa4 NpoeccMoHaNbHON AeaTeNbHOCTH;
MaTeMaTUYeCKUX,
(DU3NHECKIX, (DUINKO- MeTOAaMM aHann3a 1 NporHo3MpoBaHMA Bonpockl K 3a4eTy Het Ja
N3MEHEHU TEXHUKO-IKOJIOrNYECKINX
XUMUIECKNX, rnokasaTenen nNpoLeccoB KaTanmsa,
XUMUYECKNX METOA0B
thopMynupoBaHns BIBOLOB
pelleHns 3aaau
npogeccnoHanbHoM
neAaTenbHOCTH
3HaTb MaTeMaTU4Yeckne, rsnyeckmne, rnsnko-
XUMUYeckKme, XumMnyeckmne metoabl Ans Bonpockl Kk 3a4eTy Het Ha
pelleHns 3afay B 061acTn KaTaanTUYECKINX
NpPOL,ECCOB XMMUYECKON TEXHOMOMUN; METOLNKN
aHan3a KaTaJmTn4eCcKmnx npoLeccos B TecToBble 3afaHNSA Oa HeT
XUMUYECKON TEXHOOTUN
YMeTb COCTaBAATb aJIrOPUTM peLueHns
BO3HMKAOLWMX 3a4a4 Npu OCyLLECTBIEHN Bonpocs! K 3a4eTy Het la
MaTepuasbHbIX U TEMIOBLIX PacyeToB
npoLLeccoB KaTanmsa
Hocutenu katanusatopos
OMK-1.3 MpumeHseT
3HaHNS MeXaHN3MOoB
XUMUYECKUX peaKkuui, 3HaTb CTPQGHVIG BeLlleCT?, npupoay
NPOUCXOASLLMX B XUMUNYECKOW CBA3W N CBOWCTBAX Pa3NyHbIX
TexXHONOrMYecKunx KJTACCOB XMMUNYECKNX /IEMEHTOB, CCiE)J,I/IHeHVIVI, Bonpochk! K 3a4eTy HeT Na
npoLieccax u BELLECTB U MaTepPUasnoB XUMUYECKON
OKpPY>KaloLLLeEM MUPE B TEXHOJIOrMN; OCHOBHbIE MOHATUA U
npOd)eCCVlOHaﬂbHOl?l COOTHOLWIEHNA KaTalUnTu4eCKNxX npoLeccos
NeaTeNnbHOCTH XNMNYECKOU TeXHON0Irnn
TecToBble 3afaHNS Oa HeTt
BnapeTtb 3HAaHUSMUN OCHOBHbIX
3aKOHOMEPHOCTEN KaTaIMTUYEeCKMX NPoLLeccoB
B XMMuW, HepTexummnm n HepTenepepaboTke; Otset no
. NpPakTU4eCcKum Ha Het
HaBblKaM1 OMpeaeneHns CBOMCTB MaTepuanos, | - o
MCMO/b3yeMbIX, B YaCTHOCTH, B MpoLieccax
KaTaJim3a XMMUYeCKOro Npon3BoAcCTBa
YMeTb NPOBOAMTbL TEXHONOMMYECKNE pacyeThl
KaTaJIMTUYECKMX NPOLECCOB B XMMUNYECKON
TEXHOJIOrW; aHann3mpoBaTb PU3NKO- OTyeT no
XUMUYECKME N MEXaHMYeCKne CBONCTBA NPaKTUYECKUM Ha HeT
MaTepranoB, UX KOPPO3MOHHY CTOMKOCTb U 3aHATUAM
TEXHOIOMMYHOCTb, MCMO/b3YEMbIX B KaTaanse
XUMUYECKMX MPOU3BOACTB
OlMK-2.2 OueHnBaeT
BO3MOXXHOCTb
NPUMEHEHNs B
TEXHOJIOrN4eCKon
neAaTenbHOCTH YMeTb COCTaBAATb a/irOPUTM peLueHns OTYeT Mo
MaTeMaTU4eCcKuXx, BO3HMKAOLWMX 3a4a4 Npu OCyLLECTBIEHN NPaKTUHECKUM Ia Het
DU3UYECKMX, DU3NKO- | MaTepuanbHbIX U TEMIOBbLIX PAaCHETOB 3AHSTUSM
XUMUYECKMX, npoLLeccoB KaTanmsa
XUMUYECKNX METO0B
pelleHns 3anad
npogeccnoHanbHoOM
neaTenbHOCTH
BnapeTb HaBblIKaMy UCMO/b30BaHNS
TeopeTUYeCKUX OCHOB KaTasn3a Ans peLleHns
3afa4 NpoeccMoHabHON AeaTeNbHOCTH; OTyeT no
MeToaMMn aHann3a 1 NporHo3npoBaHusa NpakTU4YeCcKnM Ha HeT
N3MEHEHU TEXHUKO-3KOJIOMNYECKMX 3aHATUAM

nokasaTesieil NPOLeCcCoB KaTanmsa,
(hOpMyNNPOBAHNS BLIBOLOB
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3HaTb MaTeMaTnyeckune, pusnyeckne, PusnKko-

XUMUYECKNE, XMMNUYeCcKne MeToabl ans Bonpocsl Kk 3a4eTy Het Ja
pelleHnsa 3agay B 061acTu KaTaauTUYeCcKnx
NPOLIECCOB XMMWNYECKOW TEXHONOMNW; METOANKN
aHan3a KaTamTn4eckmnx npoLeccos B TecToBble 3aaHNSA Oa HeT
XUMUYECKON TEXHOOMUN
KaTtanutuyeckue npoueccbl XMMU4e€CKOW TeXHOJI0TUMn
OlK-1.3 MpuMeHseT
3HaHWA MEeXaHW3MOB
XNMUYeCcKUX peakuuii, | 3HaTb CTPOEHNE BELLECTB, NPUPOAY
NPOUCXOAALLNX B XUMUNYECKOW CBA3W N CBOWCTBAX Pa3NyHbIX
TeXHONOrMYECKNX K1aCCOB XMMUYECKNX 3JIEMEHTOB, COF)J,I/IHGHI/IVI, Bonpoch! K 3a4eTy HeT Na
npoLeccax u BELLECTB 1 MaTepPUasoB XUMNYECKON
OKpY>KaloLLLeM MUpE B TEXHOJZIOrMWN; OCHOBHbLIE MOHATUA N
npoq)eCCMOHaanof/] COOTHOLWIEHNA KaTaMTU4eCKNX npoLeccos
0eATenbHOCTU XUMNYeCKOon TexHonormm
TecToBble 3aaHNSA Oa HeTt
BnagpeTtb 3HAaHUSMUN OCHOBHbIX
3aKOHOMEPHOCTEN KaTaMTUYeCKnx npoLLeccon
B XMMUW, HepTexummnn n HepTenepepaboTke; Ot4er o
. NPakTU4eCKum Ha Het
HaBblkaMu onpeaeneHns CBONCTB MaTepunasos, 3AHSTHSM
MCMNOJIb3yeMbIX, B YaCTHOCTY, B MpoLeccax
KaTa/nsa XMMn4eCcKoro npon3BoLCTBa
YMeTb NPOBOANTbL TEXHONOMMYECKME pacyeThl
KaTaJIMTUYECKUX NPOLLECCOB B XMMUNYECKOMN
TEXHOI0rKW; aHaNN3MpoBaTb PU3NKO- OT4eT Nno
XUMMYECKME N MexXaHNYeckne CBOMCTBA NPaKTU4YeCKNM Ha HeTt
MaTepunanos, X KOPPO3UOHHYIO CTOMKOCTb U 3aHATUAM
TEXHOIOMMYHOCTb, UCMO/b3YEMbIX B KaTaanse
XUMUNYECKNX NPOM3BOACTB
OlMK-2.2 OueHnBaeT
BO3MOXKHOCTb
NPUMEHEHNS B
TEXHOI0rN4eCcKom
NesaTesIbHOCTn YMeTb COCTaBNATb a/IrOPUTM peLLeHns OT4eT Mo
MaTeEMaTUYECKUX, BO3HMKAOLWMX 3a4a4 Npu OCYLLECTBIEHN NPaKTUHECKUM la Het
DU3UYECKMX, (U3NKO- | MaTepuanbHbIX U TEMIOBLIX PAaCYETOB 3AHSTUSM
XUMUYECKMX, npoLLeccoB KaTanmsa
XMMUYECKMX METOL0B
pelueHns 3amnad
npogeccnoHanbHoOM
NeaTesIbHOCTY
BnapeTb HaBblIKaMy UCMOJ/b30BaHNS
TEopeTNYECKMX OCHOB KaTannsa 419 peleHns
3aZa4 NpoeccMoHaNbHON AeaTeNbHOCTH; OTY4eT Nno
MeToaMMn aHann3a 1 NporHo3npoBaHua NpPakTU4YeCcKnM Ha HeTt
N3MEHEHU TEXHUKO-IKOJIOMNYECKINX 3aHATUAM
rnokasaTenern NpoLeccoB KaTannsa,
thopMynupoBaHns BIBOLOB
3HaTb MaTeMaTU4Yeckne, rsnyeckune, rnsnko-
XUMUYeckKme, XumMnyeckmne metoabl Ans Bonpockl k 3a4eTy Het Ha
pelleHns 3afay B 061acTn KaTaanTUYECKINX
NPOLLECCOB XMMNYECKOW TEXHONOMW; METOANKN
aHan3a KaTamTn4eCcKmnx npoLeccos B TecToBble 3aaHNSA Oa HeT

XUMUNYECKOW TEXHOIOM M

18




TunoBble KOHTPOJbHbIE 3a4aHMUA UM UHbIe MaTepuanbl, Heobxoaumblie ans
OLEeHKM 3HaHWW, YMEHMW, HaBblKOB U (Mnn) onbiTa [OeATeNbHOCTH,
Xapaktepusywluwme npouecc GopMMpOBaHUA KOMNETeHUMM B XOoA4e OCBOEHMUA
obpa3oBaTesnibHOMN NpPOrpamMmbil.

®opMbl TEKYLLEro KOHTPONA ycneBaeMoCcTH
MpumMepHbIe BONpPOChHI K OTYETY NPAKTUYECKUM 3aHATUAM
MpakTnyeckoe 3aHsATHe 1. MeToabl MCCrieAOBaHUA KaTanm3aTopoB

. JlaBopaTopHble nccneaoBaHUs NPOMbILLNEHHbIX KaTann3aTtopoB

. MeToabl onpeaeneHns akTMBHOCTM KaTannsaTopoB

. CTaTnCTMYeCcKnin U NPOTOYHBIN METOAbI UCCIEeA0BaHUS

. MeToabl U3y4eHUss KNHETUKN peakumii BO B3BELLEHHOM CIO€E kaTanusaTtopa
. IMnynbcHble MeToapbl nccrnenoBaHMs akTUBHOCTU KaTanusaTopa

. MeToabl onpeaeneHns NOBEPXHOCTM Mo U3oTepMaM aacopoumm

. OnpepneneHne MmexaHM4YeCcKo NPOYHOCTU KaTann3aTopoB

~NOoO O~ WN -

MpakTuyeckoe 3aHaTune 2. Katanutnyeckoe okucneHme. Karanmsaropsol
oKucneHus

1. KaTanutnyeckoe okucreHme: obme npuHumnbl

2. MNpouecchbl kKaTanUTUYECKOro OKUCNEHUS ABYX KNaccoB: NOIHOE 1 NapunanbHoe
OKUCneHue

3. KatanusaTtopbl OKUCNeHus

4. AKTMBHOCTb KaTanm3aTOpOB OKUCIEHUS

5. MexaHuam Mapca-BaH KpeseneHa

6. 3aBUCMMOCTb CKOPOCTU OKUCIEHUS OT pasfnyHbIX NapameTpoB

7. CeneKkTMBHOCTb OKUCNEHNS

anMeprle TecToBble 3aaaHuA

—

. KatanusaTopbl — 370 BelllecTBa, KOTOpbIE:
1) ycKOpPSIOT XMMUYECKYHO peaKLMio, HO CaMU B HEell He pacxoadyoTCs;

2) YCKOPSIHOT XMMUYECKYIO peakLMIio N pacxoayTcs B pedynbtaTte ee npoTekaHus;
3) 3ameandaAlT XMMUYECKYHO peakumio U camMu B HEW HE PacXOoayHTCs;
4) 3amMeansaiT XMMUYECKYIO peakuuio U pacxodyrTca Npu ee nNpoTeKaHuu.

2. KaTtanusatop B criydyae obpaTumMon peakumu:
1) n3MeHsieT CKOPOCTb TOSBbKO MPSIMON peakLumu;

2) W3MEHSIET CKOPOCTb TONbKO 0B6paTHON peakLumu;
3) B OOWHAKOBOMW Mepe U3MEHSIET CKOPOCTb KakK NPSIMON, Tak u 0OpaTHON peakuuu;

4) He BNUSIET Ha CKOPOCTb NPSAMON U 0BpaTHOM peakunw.

w

. CKOpOCTb peakumm B criy4ae roMoreHHoro katanmasa:
1) He 3aBUCUT OT KOHLEHTpaLMK KaTanusaTopa;



2) yMeHbLUaeTCs NpU NOBbILLEHUW KOHLEHTpaLuM KaTannsaTtopa;
3) BO3pacTaeT Npu NOBbLILEHUN KOHLIEHTPaLUN KaTanm3aTopa;
4) 3aBUCUT OT KOHLIEHTPaLMM aKTMBHbIX LIEHTPOB Ha NMOBEPXHOCTU KaTanusaTopa.

4. CKopOCTb peakuun B criydae reTeporeHHoro katanuaa:
1) 3aBuMCMT OT Nnowaan katanmsaTopa;

2) 3aBMWCUT OT KOHLEHTpaLuM kaTanusaTtopa;
3) 3aBMCUT OT YMCMa aKTUMBHbIX LIEHTPOB Ha NMOBEPXHOCTU KaTanv3aTopa;
4) 3aBWUCWT OT LIBETA KaTanusaTopa.

5. Katanutnyeckon He MOXET BbITb peakums:
1) pasnoxeHus;

2) coeguvHeHus:;

3) MoHHOro obmeHa, npoTekawlas B BOAHOM pacTBOpe MeXdy CUNbHbIMU
3neKTponuTamu;

4) OKUCJIINTENIbHO—BOCCTAHOBUTEJIbHAA.

6. YKaxxute cxeMbl KaTanmTU4ecknx peakuunim:
1) NaOHp-p) + HCl(p-p) —

2) 2S02+ 02—
3) 2H2+ 02 —
4) CH3-C(0O)-O-CHs + H20 —

7. CKOpOCTb peakumm npu reTeporeHHOM KaTanunse 3aBUCUT OT:
1) nnowaan NoBEepXHOCTM TBEPOOro KaTtannsaTopa;

2) Konn4yecTBa aKTUBHbIX LEHTPOB Ha NOBEPXHOCTU KaTanu3aTopa;
3) uBeTa n (popMbl KaTanMsaTopa;
4) KOHLUEHTpauuu TBEpPAOro katanuaaTopa.

8. [Mpn romoreHHOM KaTanuse:
1) ucxogHble BewecTBa agcopbupyoTcs Ha NOBEPXHOCTU KaTannsaTopa,;

2) Monekynbl KaTanvsatopa B3aMMOAENCTBYIOT C MOSEKYamy OO4HOMO M3 MCXOOHbIX
BELLECTB, 06pa3ysi HECTOMKOE NPOMEXYTOUYHOE COEANHEHUE;

3) CKOpOCTb peakuuy 3aBUCUT OT KOHLEHTpauuW Katanusatopa B peakLUOHHOM
cucteme;

4) kaTanuMsaTtop pacxoAdyeTcsi KO BpeMeHM OKOHYaHUS peakuuu.

9. IHrmbuTtopsbl — 3T0:
1) BellecTBa, yMeHbLUAKOLLME CKOPOCTb XMMUYECKON peaKLmu;

2) kaTanuTuyeckue aabl;

3) BellecTBa, He BMMSAIOLLME HA CKOPOCTb XMMUYECKON peakuuu;



4)

BewecCcTBa, YyBENM4YMBawLWlnNe BpeEMA NPOTEKAHUA XUMUYECKON peakunmn pAOo
HacCTyrnfeHnsa paBHOBECUA.

10. BeluecTtBa, ycunmearowme eNCTBME KaTanmM3aTopos, Ha3blBalOTCA:

1)
2)
3)
4)

NHrMbnTopamu;
aKkTMBaTopamu;
ctabunusatopamy,;

NMPOMOTOPaMMW.

11. AHTUOKCUOAHTaMN Ha3bIBAOTCSH:

1)
2)
3)
4)

BEeLLLeCTBa, YMeHbLUAaLLMe CKOPOCTb NPoLEecca OKUCIEHNS;
BellecTBa, CnocoOCTBYOLLME MHTEHCUMUKALIMM NPOLIECCOB OKUCTEHUS;
NHIMOUTOPbI, BNUSAIOLLME Ha NPOTEKaHNe NPOLIECCOB OKUCTEHUS;

BeLLEeCTBa, He CNoCOBHbIE B3aMMOENCTBOBATL C KUCMOPOAOM.

12. ABTOKaTanMTU4YECKMMIN Ha3bIBaOTCA Takme peakuum, B KOTOPbIX:

1)
2)
3)

4)

B PONV KaTanuaaTopa BbIiCTynaeT OAWNH U3 peareHToB;
B PONM KaTanu3aTtopa BbICTynaeT oAuH U3 NPOAYKTOB peakuuu;

CKOpPOCTb peakuun BO3pacTaeT 3a CYeT AEUCTBUS KaKoro — HUOyab BHELLHEro
dakTopa;

CKOPOCTb peakuun Bce BPeEMSI HAXOOUTCHA Ha BbICOKOM YPOBHE M He 3aBUCUT OT
AENCTBUSA BHELLUHUX U BHYTPEHHNX (PaKTOPOB.

13. CooTBeTCTBYHOLWMM 06pa3om NnogobpaHHbIM KaTannu3aTop MOXET YCKOPUTb:

1)
2)

3)

4)

NGy XMMUYECKYHO peakuuio;

Kak MpsIMylo, Tak M obpaTHyl peakuuio, CnocobHyl npoTekaTb Mpu OaHHbIX
YCNOBUSX;

TONMbKO TEepMOAVMHAMWYECKM BO3MOXHble, MPU [AaHHbIX YCMOBUAX, peakuuu,
KOTOpble CONPOBOXAAlTCA YMeHbLUeHneM cBoboaHomn aHeprum ['mbbca (AG<0);

TONbKO TE peakuun, KOTopble COMPOBOXAAIOTCS BO3pacTaHWEM MpU AaHHbIX
ycnosusx cesobogHom aHeprum M'mb6ca (AG>0).

14. XapakTepHol 0COGEHHOCTbLIO KaTanusa aBnsaeTcs To, YTo:

1)

2)

3)

4)

cofepxaHue KaTanuMsatopa B pPeakUMOHHOM CMecu MO CPaBHEHU C
KONMMYECTBaMMU UCXOAHbIX BELLECTB AOMKHO ObiTb BO MHOIO pa3 Gonblue;

XMMMNYEeCKOe KOJIM4eCTBO KaTalnmn3aTtopa B peaKLlMOHHOVI CMEeCU [OOJTKHO ObITb
npnmMmepHoO oanHakoBbiIMMN C XUMUNYECKUM KOJTMHECTBOM NCXOOHbIX BELLECTB;

coaepXxaHmne Katanumi3atopa B peaKLlVIOHHOVI CMecu AO0MKHO ObITb 3HAYUTENBLHO
MeHbLle, 4eM XUMN4YeCKne Korm4ectsa NCXOOHbIX BELLECTB,;

CKOpPOCTb KaTanuTMYECKOW peakuunm Bcerga He 3aBUCUT OT  Konn4yecTsa
kaTanusaTtopa, MPUCYTCTBYHOLLErO B PeakLMOHHOW CMECH.

15. CenekTuBHbIE KaTanM3aTopbl, B OTNMYME OT OObIYHbIX:

1)

MOTYT USMEHATb CKOPOCTb peaKunn TOJTbKO Npu CTporo Ol'lpeﬂ,eﬂéHHbIX YCInoBuU4X;



2)

3)
4)

MOTYT U3MEHSATb CKOPOCTb PeaKkLUn TONMbKO B TOM Crly4Yae, eCnin UX coaepkaHue B
cMcTeMe CTaHOBUTCS Gonblue CTPOro onpeaenéHHoOm BeNMYmHbI;

MOTYT U3MEHSITb HE TOSNIbKO CKOPOCTb peakLMn, HO 1 HanpaeneHue eé NpoTeKaHus;

[OENCTBYI0 Ha CIOXHYI peakuuio, YBENMYMBAKOT CKOPOCTb TOSIbKO OAHOW U3
HEeCKOINbKMX NapannenbHO NpoTeKaloWwmx peakumi.

16. /13 HECKONbKNX BO3MOXHbIX peakumin katannsatop 0Obl4HO:

1)

2)

3)
4)

BCerga yckopsieT TONbKO Ty, KOTOpasi COMpoBOXAAaeTCcA Hambonbluen YObirbio
cBoboaHon aHeprumn M'mbbea;

YCKOPAET TOJIbKO KaKyl-TO onpep,enéHHyro peakuuno, npoTeKkarLllyr MexXay
CTpPOro KOHKpeTHbIMU BeELLECTBAMMU,

B OMHaKOBOW Mepe yCKopAeT BCe peaKUunin;

BCErga YCKopsieT TONbKO Ty peakuuto, KoTopasi CONMpOBOXAAETCSH HaUMEHbLUEN
ybbinbio cBobogHON aHeprumn Mmbbcea.

17. KatanusaTtop:

1)
2)

3)

4)

y4acCTBYeET B 3JIEMEHTAPHOM aKTe peaKkunu;

He ydyacTByeT B 0Opas3oBaHMM MPOMEXYTOYHOIO COEAMHEHUSI C Kakum - nnbo
Y4YaCTHMKOM peakuuu B cnyvyae npoTekaHusi MHOrOCTaAMMHOIo NpoLecca;

obpasyeT aKTMBUPOBAHHLIN KOMMIEKC CO BCEMM pearnpylowmMin BewecTsamun B
Crnyyae npoTekaHusi 0QHOCTaAMMHOIO NpoLecca;

NOCTENEHHO PacxoAyeTcsl B X04e XMMUYECKON peakLui.

18.B pe3yrnbTaTte NpoTeKaHnA KaTanMTnyeckomn peakunn Katanni3aTtop:

1)
2)
3)

4)

npetepneBaeT XMMn4ecKkoe rnpeBpaLleHnd;
OCTa€TCs XMMNYECKN HEN3MEHHbIM;

COXpaHSIET CBOE KONMYECTBO MOCTOSIHHLIM (€CMK He y4MTbiBaTb MEXaHU4ecKoro
yHoca W BO3MOXHOCTW NpoTeKaHUsi MOBGOYHbIX MPOLIECCOB, B KOTOPbIX OH
BbICTYMaeT B pOsfv peareHTa);

BCerga ymeHbLlaeT CBOE M3Ha4anbHOe XMMUYECKOE KOSNMYECTBO.

19. MNpupoaHble KaTanusaTopbl, MMetoLLe 6enkoBy NPUPOAY M YCKopsioLLne
npoTekaHne BUOXMMUYECKUX PeaKLMI B XKUBOTHBIX 1 pacTUTENbHbIX KneTKax
Ha3blBalOTCS:

1)

depmeHTamy;

2) aHTMOKCuAaHTaMmu;

3) BUTaMUHaMWU;

4) aHTUrnobynuHamu.

20. OTnMYnTENBHOM 0COBEHHOCTHIO PEPMEHTOB OT APYrMX KaTannm3aTopoB sIBMSIETCA
TO, YTO OHU:
1) cnocoBHbI ycKopsaTb N0OY0 BUOXUMNYECKYHO peaKkLnto;

2) obnapatoT 6onee BbICOKOW KaTannTUYeCcKon akTUBHOCTbIO;



3) sBNSTCHA CTPOro cneumUYHbIMK;

4) npoABNAKT CBOKO MakKCUMalribHYHO akKTUBHOCTb B CTPOIo OI'Ipe,D,eJ'IéHHbIX BHELIHUNX

YCIOBMUSIX.
OTBEThHI:
1/2|3|4|5|6|7 |8 (9 (1011|1213 |14|15|16(17|18|19|20
a;|B|B|a;|B a;|6;|a;|r |a; |6 |6;|B |B, |O |a |6; |a |0
B B r{o |s|r B B r B |B B;

q)Oprl I1p0Me)KyT0‘-IHOI7I atrectTauumun

MpuMepHLIN NepeyeHb BONPOCOB AN NPOMEXYTOYHOM aTTecTauum (3aver)

1. OOwme noHATMS KaTanusa: onpeneneHne kartanuaa, UHrMbnpoBaHMsl, FTOMOreHHOro
N reTeporeHHoro katanmsa, akTMBHOCTU, CTabUTbHOCTU, CENEKTUBHOCTY.

2. OcobeHHOCTM reTeporeHHo-KaTanMTMYecKnx NPoLeccoB: CPOACTBO K kKaTanuaaTopy,
n3bupaTenbHOCTb, OTPaBNeHne KaTanmsaTopa, NPOMOTUPOBaAHNE, MOANMDULMPOBAHME.
3. Ponb «katanmsza B HedTenepepabarbiBaloWen MNPOMbILLIIEHHOCTN: obwas
XapaKTepucTmka KatanmTnyecknx npoLeccos.

dunsnyeckasa agcopbumnsa n xemocopbums: pasnunums. N3obapbl agcopbumm.
N3oTepma agcopounm eHpu.

N3oTtepma agcopbuum JleHrmiopa.

YpaBHeHune B3T.

Mopuctas cTpykTypa: nnowanb MNOBEPXHOCTW, yAernbHbli  006bemMm  nop,
pacnpefeneHue nop no paguycam.

9. KopnyckynsipHble u rybyaTble nopucTtble Tena.

10. Cnocob onpeaeneHnsa obbema nop.

11. Kpuble agcopbumm n gecopbumu; ructepesnc, onpeaeneHne cpegHero paguyca
nop.

12. Onddysms 1 kaTtanua: COOTHOLLEHNE CKOPOCTU peakuuu u anddysunu.

13. BHewHAs n BHyTpeHHA anddy3noHHas obnacTb, KMHeTU4eckas obnacTtb.

14. OCHOBHbIE NOSIOXEHMA MYNbTUNNETHON Teopun banaHguHa.

15. TpuHUMN reomeTpU4eCcKoro COOTBETCTBUSA B MyNbTUNNETHOM Teopumn banaHamHa.
16. MNpuHUKMN 3HEpPreTU4eCcKoro COOTBETCTBUSA B MyNbTUNMETHOM Teopun banaHavHa.
17. BynkaHoobpasHble KpuBble.

18. lNMpegenbl NPUMEHUMOCTU MyIbTUNNETHON Teopun banaHguHa.

19. OcHoBHble NonoxeHusi Teopun aHcambnen Kobosesa.

20. Cnocob BbluMCNEHNSA YMcna aToMoB B aHcambne.

21. OnpegeneHune rpaHynoMeTpUYecKoro cocTaBa, HaCbIMHOW NSIOTHOCTU, COAEpPXaHus
BMnarun, MexaHM4ecKkom NPOYHOCTUN KaTann3aTopoB U HOCUTENEMN.

22. OnpegeneHne XMMMYECKOro coctaBa KatanuaaTopa.

23. NccnegoBaHne  kaTanUTUYECKOW — aKTUBHOCTM:  CTaTUYEeCKMe,  UMMNYMbCHbIE,
NPOTOYHbIE PEaKTOPbI.

24. OnpegeneHne akTMBHOCTM KaTanuaatopa KaTanmMTUYeCKOro KpekunHra.

25. Cunukarenb: ucnonb3oBaHue, ocobeHHocTn, Sya, Rad, Vnop. Cnocobbl nonyyeHus.
Buabl ruapokcngos anioMmHUS.

26. MonumepHas CTpyKTypa rMapoKcuMaoB antoMmHna (anacnopa n 6emura).

© N OA



27. lNpouecc cTapeHns rmgpokcnaa antoMUHUS U ero BrUsiHUE Ha NOPUCTYIO CTPYKTYPY
Al20s.

28. Knaccudumkaumsa okcmaoB antoMUHNE.

29. MNonyyeHne Tpurngparta Al Ha rMMHO3eMHbIX 3aBoAax: XMMUS npouecca.

30. AntoMuHaTHbIN cnocob nonyyvyeHus rugpokemaa Al.

31. CynbdatHbi cnocob nonyyeHus rmgpokeuaa Al.

32. XonogHoe, ropsyee 1 CMeLLaHHOoe ocaxaeHue rugpokcuaa. BnvsHue temnepatypebl
oCaXaeHusa rmgpokcmaa Ha nopucTtyro cTpykTypy Al20s.

33. Tlony4yeHune rugpokcnga Al rmgponn3omM ankorosnsaTos.

34. MeTtog popmoBaHusa Al203 1 KaTanusaTopoB IKCTPY3UNEN.

35. ¥YrnesogopogHo - aMMmuayHas popMoBKa rugpokcuaa Al.

36. MacnsaHas oopmoBka rugpokcuaa Al.

37. MeTtoabl perynupoBaHua nopucton cTpyktypbl Al2O3 M KatanusaTopoB Ha ero
OCHOBe.

38. MeToabl onpegeneHus KMCNOTHOCTMU Al20s. MexaHunam peakummn
rmgpoobeccepuBaHums.

39. MexaHun3m peakunn ruapupoBaHnS.

40. CTpyKTypa aKTMBHOIO LEHTpa Katanusatopa rmapooYUCTKM U MEXaHU3M peakunu.
MogudurumpoBaHue KaTanmsaaTopoB rMOPOOYHNCTKM.

41. Cnocobbl BBEOEHUSA aKTMBHbBIX KOMNOHEHTOB B KaTannsaTopbl MaPOOYUCTKM.

42. MNopucTasa CTpyKTypa, pasmep u oopMa rpaHyn Kkatann3aTopoB rmapOOYMUCTKN.

43. 3aBUCMMOCTb aKTMBHOCTW KaTanms3aTopoB MMOPOOYUCTKM OT npenBapuUTenbHON
obpaboTKku.

44. Cynb(nanpoBaHme KaTanum3aTopoB MAPOOYUCTKU: XMMWU3M peakumm u crnocobbl
CynbpnampoBaHus.

45. [lesaktnBaums katanmsaTopoB rmapOOYNCTKMN.

46. PereHepupoBaHWe KaTanuM3aTopoB rMapPOOYNCTKH.

47. Peakuun, npoTekarLimMe Ha MeTannnm4yecknx LeHTpax Katanm3aTopoB pudopMuHra:
rmopupoBaHve gerngpvpoBaHume.

48. Peakuun, npoTekawLlime Ha MeTanfindeckux LeHTpax Katanms3aTopoB pugopmuHra:
naomepusauma, Ay, rmgporeHonmns.

49. Peakumn Ha KUCMOTHbIX LeHTpax: nsomepusaumsa, K, apomaTtmnsaumsa napadmHoOB.
HocuTtenn katanusatopoB pudOpMUHra.

50. AkTMBHas rasa kaTanms3aTopoB pudopMuHra.

51. MogudukaTopbl KaTanus3aTopoB PUPOPMUHTa.

52. lNponuTka KaTanM3aTopoB pUGOpPMUHra.

53. CoeanHeHna nnatuHbl. KOHKypeHTbl. Peakuuun, npoTekalowme B NpoLecce CyLIKn n
npokanuBaHus antoMOnNIaTUHOBBIX KaTanm3aTopos.

54. BoccTaHoBneHe KatannsaTtopoB pudpopmumHra.

55. OcepHeHune kaTtanusaTopoB pudOpPMUHra: crnocob 1 HasHavyeHme.

56. Peakunn, npuBogswme K cynbdaTMpoBaHuIO KatannsaTtopoB pudpopmMuHra.

57. TexHonorna npUroToBreHNA amMopdHOro aniMOCUIMKATHOrO  KaTanmsatopa
KaTanuTnyeckoro KpekuHra (nocneaoBaTenlbHOCTb TEXHOTOMMYECKNX onepaumm).

58. dopmoBaHMe amopdHOro antMOCUIIMKATHOrO KaTanu3aTopa KaTanmuTU4ecKoro
KPEKMHra: peakumsi 1 cxema oopMOBKN.

59. Mokpas obpaboTka kaTanM3aToOpoB KPEKUHra: CUHepe3nc, akTMBaLuus, NPOMbIBKA,
obpaboTtka INAB. LleonuTbl: CTpyKTypa, MOHHbLIN OOMEH, AeantoMUHUPOBaHKE.

60. MNMonyyeHue LeonuTCcogepXKalLMX KaTanNnM3aTopoB KaTariMTUYECKOro KpeKMHra.

61. Tpu B1Oa npoLeccoB nsomepusaumm n katanmsartopsl ona Hux. Cocrtas. NponuTtka
KaTtanusaTopoB M3oMepusaumn.

62. CoegumHeHns nnaTuHbl. KOHKYpPEHTHI.



MeToguyeckne maTepwuanbl, onpegensiiowme npoueaypy oueHMBaAHUA 3HaAHWUM,
YMEHUH, HaBbIKOB U (MNK) ONbITa AEATENbLHOCTU, XapaKTepu3yloLuue npouecchl
cdopmMupoBaHUS KOMNETEHLUN

XapaKTepVICTVIKa npoueaypbl TeKywero KOHTpossa ycneBaemMoctu n
npomemyTquoﬁ aTTectTaumm no AucuuniinHe

OueHuBaHue 3HaHWUN, YMEHWIA, HABLIKOB W ONblTa AeATENbHOCTU NPOBOAATCA Ha
OCHOBE CBEeOEeHWU, NPUBOOUMbIX B MaTpuLie COOTBETCTBUS OLEHOYHbIX CPEeACTB
3annaHnpoBaHHbIM pesyrbTatamM 0byYeHus.

Llenb Tekywero KOHTpPOMs ycneBaeMoCTM M MPOMEXYTOYHOW aTTectaumm no
y4yebHbIM gucuuniMHam B ceMecTpe — npoBepka npuobpeTaemMblx obyyarowmmucs
3HaHWW, YMEHWA, HaBblkOB B  KOHTEKCTe  (OPMUPOBAHUA  YCTAHOBIEHHbIX
obpasoBaTesibHOM NPorpamMmMon KoMneTeHUNn B TeYEHNE ceMecTpa.

LLkana oueHUBaHUA:

«OTnnYHo» —  BbICTaBnsieTcs, ecnM  CHOPMUPOBAHHOCTL  3asiBIEHHbIX
obpasoBaTenbHbIX Pe3yrnbTaToB KOMMNETEHLMIA OLEHMBAETCA KPUTEPUSIMU «XOPOLLO» U
«OTNUYHO», MPWU YCMOBMM OTCYTCTBUSI OLIEHKM «HEYOOBNETBOPUTENBHO»: CTYAEHT
nokasarn Mnpo4YHble 3HAHMS OCHOBHbIX MOMOXEHMI (PaKTUYECKOrO MaTepuana, ymeHue
CaMOCTOSATENbHO peLlaTb KOHKPeTHbIE NMpaKTUYeckne 3afgadv NOBbILLIEHHOW CMOXHOCTMH,
cBOOOAHO MCMNOSb30BaTb CNPaBOYHYHO NUTepaTypy, AenaTb 060CHOBaHHbIE BbIBOAbLI 13
pe3ynbTaToB aHanm3a KOHKPETHbIX CUTyaLui;

«Xopowo» — BbICTaBnsieTcsi, €ecnM  CcOpPMUPOBAHHOCTb  3asiBIIEHHbIX
obpasoBaTernbHbIX pe3ynbTaToB KOMMNETEHLUMIA OLEHMBAETCA KPUTEPUSMU «XOPOLLO» U
«OTMIMYHOY», MPU YCNOBUN OTCYTCTBUS OLIEHKU «HEYAOBNETBOPUTENBHOY», AOMyckaeTcs
oLEeHKa «YyOOBMEeTBOPUTENbHOY»: OOyYaloLWMics rnokasarn Mpo4YHble 3HAHUS OCHOBHbIX
NONOXEHWIN hakTUYECKoro MaTepuana, yMeHme camoCTOATENbHO pellaTbh KOHKPeTHble
npakTMyeckne 3agayun, npeaycCMoTpeHHble paboyeit NporpaMMon, OpUEeHTUPOBaTLCS B
PEKOMEHA0BaHHON CrpaBOYHOM NUTepaTtype, yMeeT NpaBuiibHO OLEHUTb MOMNyYeHHble
pe3ynbTaTbl aHanM3a KOHKPETHbIX CUTYaLWIA;

«Y[OOBEeTBOPUTENBHO» — BbICTABNAETCS, €Criv CHOPMUPOBAHHOCTbL 3aSBIIEHHbIX
obpasoBaTenbHbIX pes3ynbTaTtoB KoMneTeHunn OLleHMBaeTcs Kputepmnamm
«yOOBNETBOPUTENBHOY», «XOPOLLUO» W «OTANYHO»: OOy4valolWMNCs Mokasan 3HaHue
OCHOBHbIX MOSMOXEHUN (IAaKTUYECKOro mMaTtepuana, yMeHWe MnofyyYnuTb C MNOMOLLbIO
npenogasaTensa npaBuUiibHOE peLLueHne KOHKPETHOW MNPakTUYeCKOW 3adadn 13 yucrna
npeaycMoOTpeHHbIX paboyer nporpaMmoin, 3HaKOMCTBO C PEKOMEHAOBAHHOWN CNPaBOYHOM
nutepaTtypon;

«HeypoBneTBopuTENbHO» — BbLICTABMSAETCH, €cnn npu oTBeTe oby4varollerocs
BbISIBUINCb CYyLLLECTBEHHbIE NMpobenbl B 3HAHMUAX OCHOBHbIX MOMOXEHUN (PakTU4eCKoro
MaTepuarna, HeyMeHvue C NoMOLLbI0 MpernofasaTesnia Nofny4YnTb NpaBuiibHOE pelleHue
KOHKPETHOW NPaKTU4YECKOW 3aayv U3 vmcna npegycMOTPEHHbIX paboyern nporpammon
y4yebHON OMCUNNANHDI.

OTBeTbl U pelleHnsi, obyvaloWwmxcs OLEeHMBAOTCA MO cneylowum obwmm
KpUTEpUSIM: pacrnosHaBaHue npobrem; onpeaeneHne 3Ha4yumon MHopmaumm; aHanms
npobnem; apryMeHTUpPOBaHHOCTb; WCMNONb30BaHWE cTpaTervin; TBOPYECKUA Moaxon;
BblBOAbI; 06LLas rPaMOTHOCTb.



Obyvatowmeca ob6sa3aHbl coaBaTb BCeE 3adaHWA B CPOKW, YCTAHOBMEHHbIE
npenogasatenem. OueHka «YOOBNETBOPUTENBHO» MO  OUCUUNIIMHE,  MOXET
BbICTaABNATLCA WU NPU HEMONHON COOPMUPOBAHHOCTU KOMMETEHUMA B XO04€e OCBOEHUS
oTaenbHon y4yebHOM gucuMniuHbl, ecnu  ux opmmupoBaHMe npeanonaraeTca
NPoAO/KMTbL Ha Gonee No3gHMxX atanax obydeHus, B xoae M3yyYyeHus Apyrnx y4eOHbIX
AVNCLUUMIINH.

TeKyLwni KOHTPOJb OCYLLECTBIAAETCA Yepe3 CUCTeMY OLieHKM npenogaBaTerniem
BCex BUAOB paboT obyvarowmxcs, npeaycMoTpeHHbIX pabovyen nporpaMmmMmon
ANCLUNIINHBI U YY4€OHbIM NIaHOM.

Kputepumn oueHku TecTta
KonuyecTtBo BEPHbIX OTBETOB:

80-100% - oueHKa «OTNMYHO»: OBy4aloWNNCa AEMOHCTPUPYET rnybokoe 3HaHue
y4yebHOo-NporpaMMHOro Mmatepuana, ymeHne cBo604HO BbINOMNHATL 3a4aHNs, YCBOMBLUNIA
B3aMMOCBA3b  OCHOBHbIX MOHATUA  OUCUMNMAWHBI,  CMOCOBHBLIN  CaMOCTOATENBHO
npuobpeTtatb HOBblE 3HAHWUS U YMEHUS; CMOCOOHbLIN CaMOCTOSTENbHO MCMNOMb30BaTb
yrnybneHHble 3HaHWS;

71-85% - oueHKa «XOpOoLUO»: obyyarLlmMnca AeMOHCTPUPYET MOSIHOe 3HaHue
y4yebHo-nporpaMMHOro  mMaTepuana, YCrnewHO BbINOSHAKWMIA  NpeayCMOTPEHHbIE
nporpaMmon 3afaHusi, MnoKasblBalOLWMN CUCTEMATUYECKMIA XapakTep 3HaHWW Mo
ANCUUNIIMHE U CNOCOOHBIN K X CaMOCTOATENbHOMY MOMOMHEHMIO 1 OBGHOBNEHNIO B X04€
AanbHenwero odyvyeHns B By3e 1 B byayuien npoeccmoHansHOM AeaTenbHOCTY;

50-70% - oueHKa «yOoBMETBOPUTENBHO»: obyyarowminca obHapyXuBaeT 3HaHUEe
OCHOBHOro Yy4yebHOro nporpammMHoro martepvana B obbeme, Heobxogumom AnNs
AanbHenwero obyyeHus, BbINOSHAKOLWEro 3adaHud, NpeayCMOTPEHHbIE NPOrpamMmmon,
AO0NYCTUBLLUMM HETOYHOCTM B OTBETE, HO 0bnagatowmm HeobXxoaMMbIMU 3HAHUSMKU N4
NX yCTpaHeHus;

meHee 50% - oueHKa «HeyaOBMNeTBOPUTENbHOY: 00yYaloLWNNCa JEMOHCTPUpYET
npobenbl B 3HAHUAX OCHOBHOrO Yy4yebHOro nporpamMMHOro MaTtepuana, Lonyckaet
NpUHUMNManbHble OWMOKN B BbINOSTHEHUN NPeayCMOTPEHHbIX NporpaMmmon 3agaHunin. Ha
aTane MnpOMEXyTOYHOM aTTecTaumm WCNOoNb3yeTCAa CUCTEMA OLEHKU ycrneBaemMoCTu
obyuvarLmnxcs, KoTopas MO3BOMSET npenogaBaTentd OuUeHUTb CHOPMUPOBAHHOCTb
nnaHupyembiX pe3ynbTaToB O0Oy4YeHWsl, a TaKkke YpPOBEHb OCBOEHMS MaTtepuana
obyvarowmmmcs.

dopma OUEHKM 3HaHW: oueHka - 5 «oTnu4HO»;, 4  «xopowoy; 3
«YOOBIETBOPUTENBLHOY; 2 «HEYO0BMNETBOPUTENbHO». BO3MOXHO MCNOMb30BaTh CUCTEMY
6annbHO-PENTUHIOBOrO OLEHMBAHMS.

OcHoBaHMeM anga onpefeneHns OUEHKM Ha 3a4yeTe CIyXWUT YPOBEHb OCBOEHMS
obyvarowmmes matepyana un  (GOPMUPOBAHUA KOMMNETEHUMW, NpesyCMOTPEHHbIX
y4yeOHbIM nriaHom.



YcneBaemMocCTb Ha 3a4eTe onpepenaeTcd oLueHKaMu: «3a4TeHO»,; «He 3a4TEHO».

OueHka

Kputepum oueHnBaHus

BannbHo-
penTUHrosas
oLeHkKa

«3a4yTeHo»

O6yuyatowmncs ocBOUIN KOMNeTeHUnmn
ancuunnuniel Ha 51-100 % 1 nokasan xopolune
3HaHMs U3y4YeHHoro yyebBHOro Marepwuana,
NOrMYHO W TMOCNeaoBaTeNbHO  U3NOXWMMN WU
MOSIHOCTBbKD PaCKpPbIST CMbICA  NpeafiaraeMoro
BOMpOC3; NpoaeMOHCTpMpoBan yMeHue
NPUMEHUTb TEOPETUYECKMNE 3HAHNA ANS PeLUEeHNs
npaKkTU4ecKon 3agauu; BbINOMHUN BCe
KOHTPONbHblE  3adaHus, npeaycMoTpeHHbIE
paboyen nporpaMmon ANCLMNINHbI

51-100

«He 3auyteHoO»

O6yuvatowmnncs ocBoun KoMneTeHUmn
AncumnninHel MeHee Yem Ha 51% m npu oTBeTe Ha
npegnaraembin BOMpoC BbIABUITUCb
CylleCTBeHHble npobenbl B 3HAHUAX Yy4ebHOro
mMartepuana, HeyMeHune c MOMOLLIbIO
npenogasatens nosly4y1MTb NpaBuUibHOE peLleHne
NpakTU4YecKon 3agadn; He B MONMHOM obbeme
BbINOMHUN BCe KOHTPOSbHbIE 3agaHus,
npeaycMoTpeHHbIe pabouen nporpamMmmMon
AVNCLUNNINHGI

0-50




