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51.0.03.06 «KaTtanus B XMMU4E€CKON TE€XHONOTUMn>»

Paboyaa nporpamMmma gucumnauHel paspaboTaHa B cooTBeTCcTBMK C TpeboBaHuamm ®rOC BO no
HarnpasJiIeHNO NOAr0TOBKM (cneunanbHocTH) 18.03.01 XuMuueckasa TEXHOJIOIUA, YTBEPXKAEHHOIO NPUKa3oM
MuHucTepcTBa obpa3osaHua 1 Hayky PO oT Ne 1005 o1 11.08.2016 v cooTBeTCTBYIOLLEr0 Y4eOHOro nnaHa.

PaspaboTumk PMNA:

JoueHT, KaHAnAAaT XUMNYECKUX
HayK

(BOMKHOCTb, CTENeHb, y4eHoe 3BaHue)

3aBenyowni Kadpenpow

COl'JTACOBAHO:

Mpencepnatens MeTOANYECKOrO COBETA
thakynbTeTa / MHCTUTYTa (1A y4yebHo-
MEeTOoONYeCKon KOMUCCumn)

PykoBoguTesnb obpa3oBaTenbHON
nporpamMmbl

0.B XabubpaxmaHoBa

(®no)

0.B. XabubpaxmaHoBa,
KaHAMOAT XUMUYECKMNX HaYK

(®UO, cTeneHb, yyeHoe 3BaHue)

(PUO, cTeneHb, y4yeHoe 3BaHMe)

0.B. XabubpaxmaHoBa,
KaHONOAT XUMUYECKNX HayK

(PUO, cTeneHb, y4yeHoe 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




AnKnnmpoBaHue cNnpToB oneduHamu. MNoayvyeHme TOMINBHbIX
okcureHaToB; CaMapCKUI rocyfapCTBEHHbIN TEXHUYECKUN YHUBEPCUTET,

DNEKTPOHHbIN

cnHTe3a.- Camapa, 2016.- 247 c..- Pexxnum gocrtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2660

1 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
KaTanu3 B npoueccax (co)nonmmepunsanmm n (CO)NoanMKoHLEeHCALNN;

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

JlononHuTenbHaa nuTepaTypa
KWHeTUKa reTeporeHHbIX U KaTaauTUYeCKUX peakunin; KasaHckmm

6 HaUMOHaNbHbIN NCCNef0BaTENbCKUIA TEXHOSIOM MYECKNA YHUBEPCUTET, DNEKTPOHHbIN
2017.- Pexxum poctyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||79302
OCHOBbI TEOPUM XMMUNYECKMX MPOLECCOB TEXHONOM MW OPraHnYecKnx 3 1EKTOOHHbIA

7 | BewecTs n HedTenepepaboTkn; XMMU3AAT, 2017.- Pexxum focTtyna: ecp c
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||67346 Pecyp
TexHoNOrns opraHnyeckux BelecTs. i3omepusaumsa, ankmamposaHme,

KOHOeHcaumsa, rugpaTauus : y4eb. nocobue / C. B. JleBaHoBa [1 Op.]; 3 .
JIEKTPOHHBIN
8 | Camap.roc.TexH.yH-T, TeXHON0rns opraHn4eckoro n HeTexMMmn4eckoro

pecypc

HocTtyn obyyvatowmxcs K 9P HTB CamlI'TY (elib.samgtu.ru) ocyuiecTBnseTcs nocpeacTBOM /EKTPOHHOMN

NHOPMaLIMOHHOM 0bpa3oBaTeNbHON Cpelbl yHUBepcuTeTa 1 canta HTB CamI Y No N0rvMHy 1 Naponto.

6. NMepeyeHb UH(POPMALUOHHBIX TEXHONOINUMN, UCMOJIb3YEMbIX NPU OCYLLLECTBJIEHUN
obpasoBaTenbHOro npouecca nNo AucuuniauHe (Moaynio), BKaOYas nepevyeHb

nporpaMMHOro obecneyeHus

Mpv NPOBEAEHNN NEKLMOHHbIX 3aHATWIA NCMOb3YEeTCa My/bTUMeaniiHoe 060pyAoBaHMeE.

OpraHu30BaHO B3auMoaencTBre oby4yalollerocs 1 NpenogaBaTens C UCMOJb30BaHUEM 3JIEKTPOHHON

NH-hopMaLMoHHON 0bpa3oBaTesibHOM Cpedbl YHUBEPCUTETA.

Ne Cnocob6
HaumeHoBaHue MpoussoguTtensb
n/n pacnpocTpaHeHus
Microsoft Windows 8.1 Professional onepaunoHHas Microsoft
1 . JInueH3noHHoe
cucTeMa (3apybexHbin)
2 | Microsoft Office 2013 Microsoft . JInueH3noHHoe
(3apybexHblii)
«JTabopaTopun
3 | AHTuBumpyc Kaspersky EndPoint Security Kacrnepckoro» JInueH3noHHoe
(OTevyecTBEHHbIN)




MporpamMmmHoe obecneyeHne AO «AHTUNNarvaTt»
4 < JInueH3noHHoe
«AHTUNArMaT.2KCNepT» (OTevyecTBEHHbIN)
3A0 «CotT/lanH
MaTemaTunyeckoe nporpamMmmHoe obecneyeHme y
5 Tpeng» JInuEeH3noHHoe
Mathcad y
(3apybexHblii)
MporpammHoe obecrnevyeHne gns 3A0 «CotpT/lanH
6 | nporpamMmMnpoBaHus, YNCIEHHbIX PpacHeToB U Tpeng» JIneH3noHHoe
BM3yasm3aumum pesynbtaTtoB Matlab (3apybexHblii)
MNoppaspeneHue
RPMS (Cnctema MoaenmpoBaHus NPOMBbILLIEHHON
7 | HedTenepepabaThiBatoWero n HehTEXMMNYECKOr0 | aBTOMaTuU3aLunu JInueHsnoHHoe
Npon3BOACTBA) Honeywell
(3apybexHblii)

7. NMepeyeHb pecypcoB UHPOPMALMOHHO-TEJIEKOMMYHUKALLMOHHOW ceTh «MHTepHeT»,
npodeccuoHanbHbIX 6a3 AaHHbIX, UHHOPMALMOHHO-CMPABOYHbIX CUCTEM

Ne
n/n HaunmeHoBaHue KpaTkoe onucaHue Pexum pocTtyna
1 [ POCNATEHT http://www1.fips.ru/wps/wcm/connect/content_ru/ru Pecypcei oTkpeITOrO
- JocTyna
2 | KoHCcynbTaHT ntoc http://www.consultant.ru Pecypcbl 0TKpbLITOro
nocTyna
Scopus - 6a3a AaHHbIX 3apybexHbie basbl
3 | pethepaToB 1 http://www.scopus.com/ AGHHEIX
' ' ' OrpaHN4YeHHOoro
UMTUPOBaHMA
focTyna
Obyvatouine Pecypcbl OTKPbLITOrO
4 | sHUMKNONeoun. http://school-sector.relarn.ru/nsm/ yp P
nocTyna
Xumus
KOHCY b TALIMOHHbIA Pecypcbl OTKpbLITOro
5 |ueHTp Matlab u http://matlab.exponenta.ru yp P
Simulink pocTyna

8. OnucaHue MmaTepuanbHO-TeXHU4YecKou 6a3bl, HeobGxoguMon gnsA ocyLecTBiEeHuUS
obpasoBaTenbHOro npouecca No gucuunauHe (Moaynio)

JleKUuMOHHbIE 3aHATUA

AyounTopun ANns NeKUMOHHbLIX 3aHATUI YKOMMNJIEKTOBaHbI Mebenblo U TEXHUYECKMMU
cpencTBamu obyyeHus, cnyxawmnmm ons npeacraBneHns y4ebHon nHgopmaunmn 6onbLiomn
ayoumtopumn (Habopbl AEMOHCTpauUMOHHOro obopyaoBaHmsa , y4yebHo-HarnsgHble nocobus,
TeMaTuyeckne UaalCTpaummn).

TexHn4yeckme cpepctea obyyeHus, cnyxawue Ons npencrasieHns ydebHon
nHpopMaumn bonbwon ayauTopumn, Habop OEMOHCTPaUMOHHOro obopynoBaHMUA: 3KpaH,
NPOEKTOP, MEPEHOCHOWN HOYTOYK.

Habop y4ebHo-HarnagHbix nocobuin, obecneymBaomnx TeMaTUYECKNE UAIOCTPALIAN,
cooTBeTCcTBYyOWME paboynm y4ebHbIM NporpamMam AUCLUMAMH: KOMMAEKT M1aKaToB
«Xumna» 560x800 mm.

CneunanusnpoBaHHas Mebenb: 27 y4YeHUYeCKUX napT, CTON WU CTYyN ANS
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http://www1.fips.ru/wps/wcm/connect/content_ru/ru
http://www.consultant.ru
http://www.scopus.com/
http://school-sector.relarn.ru/nsm/
http://matlab.exponenta.ru

npenofasatens, Tymba, oocka.

MpakTuyeckue 3aHATUA

Ayantopun 0N NpakTUYeCKMX 3aHATUA YKOMMJIEKTOBaHbl cneunann3mpoBaHHON
mMebenbio U TEXHUYECKMMU CpencTBaMu obyyeHus.

TexHn4yeckme cpepctBa obyyeHus, cnyxawme Ons npencrasnieHns ydyebHon
nHpopMaumn bonbwon ayauTopumn, Habop OEMOHCTPaUMOHHOro obopynoBaHUA: 3KpaH,
NPOEKTOP, MEPEHOCHOWN HOYTOYK.

Habop y4yebHo-HarnagHbix nocobuin, obecnevymBaowmnx TeEMaATUYECKNE UAIOCTPALIAN,
cooTBeTCcTBYOUWME paboynm y4ebHbIM nMporpamMmam AUCLUUMANH: KOMMAEKT M1aKaToB
«Xumna» 560x800 mm.

CneunanusnpoBaHHas mMebenb: 14 y4eHN4YeCKux CToN0B, 28 yHEHUYECKUX CTYNbEB,

CTON U CTYN Ong npenonaBatend, 4OCKa.
JlabopaTopHble 3aHATUSA
JlabopaTopHble paboTbl y4ebHbLIM MAaHOM He NPeayCMOTPEHbI.
CaMmocTtosATenbHas pabora

MoMeleHne ona CaMoCcTosATeNbHON paboTbl OCHALWEHO KOMMbIOTEPHOW TEXHUKOW, C
BO3MOXHOCTbIO MOAKJOYEHUA K ceTn «VIHTepHeT» M C OOCTYNOM B 3/IEKTPOHHYIO
NHopmaLmoHHo-0bpa3oBaTenbHyto cpeay Caml TY n cneunanm3mpoBaHHon mMebenbio.

9. MeTogunyeckue MaTepuaibl

MeToanyeckue pekoMeHgauunn rnpun pa60Te Ha JIEKUUU

[lo NeKunmn CTyaeHT O0JKEH NMPOCMOTPETh y4ebHO-MEeTOANYECKYI0 U Hay4YHYIO NTUTepaTypy Nno TemMe
Nekunn ¢ TeM, 4Tobbl UMeTb NpeacTaBeHne o npobnemax, KoTopble ByayT pa3bupaTbCs B NEKLUN.

Mepen Havanom nekuum obyvatowmmcs coobllaeTcs TeMa NeKuumn, nNaaH, BONPoChl, noajexaliune
PacCMOTPEHNIO, OOBOAATCA OCHOBHblE NUTEPATYpPHble NCTOYHUKK. Becb y4yebHbI MaTepuan, coobliaemblin
npenofaBaTeneM, LO/DKEH HE MPOCTO MNPOCAYLWMBATLCA. OH A0/KEH ObITb aKTUBHO BOCMPUHAT, T.€. YC/bILIaH,
OCMbICJIEH, MOHSAT, 3apMKCMPOBaH Ha ByMare v 3akpenseH B MamMsaTuW. MNpnucTynas K CayLaHnio HOBOTO y4ebHoro
MaTepuana, nosie3HO MbICJIEHHO YCTAHOBUTL €ro CBA3b C paHee M3yYeHHbIM. Cnens 3a TEXHUKON YTeHus
NEKUMN (aKLEHT Ha CyLLeCTBEHHOM, MOBbILLEHWE TOHA, U3MEHEHME PUTMa, May3a 1 T.M.), HeobxoamMmo BCeq 3a
npenofaBaTesieM YMeTb BblIEeNsATb OCHOBHbIE KaTEropuu, 3aKoHbl U ONPeaensiTb X cofepXKaHue, npobnemsi,
npennofiaraTb UX BO3MOXKHbIE PELUEHMNS, AOKa3aTeNbCTBa U BbiBOAbI. OCyLEeCTBAAS TaKyl paboTy, MOXHO
3Ha4YnTEeNbHO 0b6nerynTb cebe NoHUMaHUe y4ebHOro MaTepuana, ero KOHCNeKTUPoBaHUE U AajbHellee
n3yyeHne.

KoHcnekTupoBaHue nekuuyu nossonseT obpaboTaTh, CUCTEMATU3NPOBATL W Jyylle COXPaHUTb
NOJIyYeHHY MHDOPMaLNo C TeM, 4Tobbl B ByayLWeM MOXHO Obl10 BOCCTAaHOBUTb B MaMSATU OCHOBHbIE,
cogepxxaTtesibHble MOMEHTHI. TunnyHas 0LIJI/I6Ka, coBepllaemMasd o6yqarou.|,|/|Mc;|, OO0CJZIOBHOE KOHCMNEKTnpoBaHMe
peyn npenofasaTens. Kak npasunno, Npu 3anucu «CJ0BO B C/I0OBO» HE OCTAeTCA BPEMEHU Ha 064yMbiBaHMe,
aHanM3 n cuHTe3 uHpopmauun. OTbrpas HY>KHYIO MHMOPMALILIO, FTNaBHbIE MbICK, NPO6AEMbI, pelleHuns u
BbIBOAbI, HEOOXOAMMO COKpaLLaTh TEKCT, CTPOUTL €ro TaknM 06pa3oM, YTobbl MOTOM MOXXHO ObISI0 IEFKO B HEM
pa3obpaTbCs. XKenaTenbHO 0CTaBUTb B paboynx KOHCMEKTaxX Mos, Ha KOTOPLIX MOXXHO ByaeT aenaTb MOMETKU
N3 pPEeKOMeHAOBaHHOW NUTepaTypbl, LOMOJHAKLWME MaTepuan MPOCAYLWAaHHONW JleKuumn, a Takxe
nogyepkmeatowme ocobyto BaXKHOCTb TEX UMM MHbLIX TEOPETUYECKUX MOJIOXKEHUA. C OKOHYaHUEM NeKLUK
paboTa Haf KOHCMNEKTOM He MOXXET CHMTaTbCs 3aBepLleHHON. Hy>XHO ellle BOCCTaHOBUTbL OTAE/IbHbIE MecTa,
NMPOBEPUTb, BCE JIN MOHATHO, YTOYHUTb YTO-TO Ha KOHCYAbTaLMM U T.M. C TeM, YTOObl KOHCNEKT MOr ObIThb
MCMNOIb30BaH B MpoLecce NOAroTOBKM K MPaKTUYECKUM 3aHATUAM, 3a4eTy, 3K3aMeHy. KOHCNEeKT nekuun -
He3aMeHUMbI y4eOHbIN JOKYMEHT, HEOBXOAUMBIA A8 CAMOCTOSTESIbHON PaboThl.

MeToauyeckme pekoMeHaaLmm npy noaroToBke 1 paboTe Ha NPaKTUYECKOM
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3aHATUNN

MpakTuyeckne 3aHATUA NO ANCUMMNINHE NMPOBOAATCS B LENax BbIpaboTKM NPakTUYECKUX YMEHWI ©
nprnobpeTeHns HaBLIKOB B peLleHn NPohecCMoHas bHbIX 3a4ay.
PekoMeHAayeTCs cnepytowas cxema noaroTOBKM K MPaKTUYECKOMY 3aHSATUIO:
1. 03HaKOMMEeHMe C MaHOM MPAKTUYECKOro 3aHATMSA, KOTOPbIM OTpaKaeT CoLep)xaHue
npenioXeHHON TeMbI;
2. npopaboTKa KOHCMEeKTa NeKunu;
3. YTeHMWe peKOMEeHAO0BaHHOM NUTepaTypbl;
4. NoAroTOBKa OTBETOB Ha BOMPOCHI MiaHa NPakTUYeCKOro 3aHATUS;
5. BbIMOJIHEHWE TECTOBbLIX 3a4aHWIA, 3a4ay U ap.

MoaroTtoBka 0byvatoLerocs K MpakTUYeCKOMY 3aHATUIO NPOM3BOAUTCSA MO BoNpocaM, pa3paboTaHHbIM
ONA Ka)XLOW TeMbl MPakKTUYeCKUX 3aHATUA 1 (nam) nekumin. B npouecce NoOArOTOBKM K MPaKTUYECKUM
3aHATUAM, Heobxoaumo 06paTnTb ocoboe BHMMaHMWE Ha CaMOCTOSATENbHOE M3YYEHUE PEKOMEHLOBAHHOM
mMTepaTypsl.

PaboTa CTyLEHTOB BO BPEMS MPaKTUYECKOr0 3aHATUSA OCYLLECTBASETCA Ha OCHOBE 3afaHUiA, KOTOpbIE
BblgatoTca obyyalowmmcs B Havyase Uam BO BpeMs 3aHATMA. Ha MpakTMYeCKUX 3aHATUSAX MPUBETCTBYETCH
aKTMBHOE y4acTune B 00CYy)XAEHUN KOHKPETHbIX CUTyaLuii, CNOCOBHOCTL Ha OCHOBE MOJIyYEHHbIX 3HAHWIA
HaxoOnTb Haubonee 3hHEKTMBHbIE peLIeHUs MOCTaBAeHHbIX Npobnem, ymeTb HaXxOA4WUTb MOJIE3HbIN
LOMOJIHUTENbHLIA MaTepmnasl Mo TeMaTuke 3aHAaATKUA. Obyyatowmmcs Heobxoamnmo obpallaTe BHUMAHUE Ha
OCHOBHbI€ MOHATWA, aNroOpPUTMbl, ONpenensaTb NPaKTUYECKY 3HAYMMOCTb pacCMaTPUBaEMbIX BONPOCOB. Ha
NPaKTUYeCKMX 3aHATUAX o0byyatowmecs OLOJKHbI YMETb BbIMOJHUTL PAacyeT Mo 3afaHHbIM MapaMeTpaM uan
BblpaboTaTb onpepesieHHble peweHns no o6o3HavyeHHoN npobneme. 3afaHna MoryT ObiTb rpynnoBbie U
NHOVBUAYANbHbIE. B 3aBUCMMOCTN OT CNI0XKHOCTU NpeasiaraemMblx 3aflaHui, Lenemn 3aHAaTus, obLien NnoaroToBKM
obyyatowmxcs npenoaaBaTesib MOXET NoACKa3aTb 06yYaloWMMCs aNropuTM peLleHns nan nepsoe AencTeue,
NN ykasaTb obliee HanpaBsieHne pacCyxaeHunn. MNonyyeHHble pe3ynbTaTbl 06CYyXAalTCA C NO3ULUA NX
afeKBaTHOCTU NN 3PPEKTUBHOCTU B PaCCMOTPEHHON CUTYaL MK,

MeTognyeckue pekomMeHaauunn rno BblMOJIHEHUIO CaMOCTOSATEIbHON pa60Tb|

OpraHusaumnsa camocToaTenbHOW paboThl 06y4aLWNUXCA OPUEHTUPYETCH Ha aKTUBHbIE METOLb
OBMafeHnsa 3HaHWAMWU, pPa3BUTUE TBOPYECKMUX CMNOCOOHOCTEN, MNepexoh OT MOTOYHOro K
WHOVBUAYANN3MPOBAHHOMY 00y4YeHWI0 C y4eTOM NoTpebHOCTEN N BO3IMOXHOCTEN 0by4yaloLerocs.

CamocToaTenbHas paboTa ¢ yyebHuKamu, y4ebHbIMK NocobusiMu, Hay4yHOIM, CNPaBOYHOM UTEepaTypon,
MaTepranaMm Nnepuoanyeckux n3gaHnn n MHTepHeTa aBnseTca Hanbonee ahheKTUBHLIM METOAOM MOSTyHEHNS
LOMOJIHNTESIbHbIX 3HAHWI, NO3BOASET 3HAYNTENBHO aKTMBU3UPOBATb MPOLECC OBAALEHUS UHDOPMaLNEN,
cnocobeTByeT 6osee rayboOKOMyY YCBOEHMIO M3yYaeMoro matepuana. Bce HOBble MOHATUSA MO N3y4aeMon Teme
HeobX04MMO Bbly4MTb HaM3yCTb M BHECTWU B F10CCapuUin, KOTOpPbIN Lenecoobpa3Ho BECTU C CaMOro Havyana
N3yyYeHuns Kypca.

CamocTosiTenbHas paboTa peanmsyeTcs:

® HenocpeaCTBEHHO B MPOLIeCCe ayAUTOPHbIX 3aHATUN;

® Ha NeKumsx, NPaKTUYeCKUX 3aHATUAX;

® B KOHTaKTe C npenonaBaTesieM BHeE paMOK paCrnncaHus;

® Ha KOHCYJibTaumax no y4yebHbIM BOoNpocaM, B X04e TBOPYECKUX KOHTAKTOB, NpU NUKBMLAALAN
3a[l0/DKEHHOCTEN, NPV BbIMOJAHEHUN NHAVBUAYANbHbLIX 3a4aHUA W T.4.;

e B bubnmoTeke, foma, Ha Kadenpe npu BbiNOJHEHUN 0ByYaloWMMCa y4ebHbIX N NPaKTUYeCKUX
3ajav.

9 eKTUBHbLIM CPeACTBOM OCYLLeCTBAEHMA 06ydYaloLlwmMcs camocToaTenbHoN paboThl fABAseTCS
3JIEKTPOHHAA MHGOPMaLMOHHO-06pa3oBaTelbHAsA Cpella YHMBEPCUTETA, KOTopas obecneymBaeT JOCTYN K
y4yebHbIM nnaHam, paboymm nporpamMmam AUCUUNAUH (MOLyNen), NPakTUK, K U3LaHUAM 31eKTPOHHbIX
6UBNNOTEYHBIX CUCTEM.

10. ®oHA OLLEHOYHbIX CPEACTB NO AUCLUNIMHE (MOoayIOo)

DoHJ OLLEHOYHbIX CPeACTB NpeacTassieH 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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Bbakanasp

3ao04Has

2022

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
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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 unaukatopa yu P y
OueHoYHble KOHTPOJIb | TO4YHasA
DOCTUXXEHMSA Pe3ynbTtaThl 00y4eHus
cpepcTBa ycnesaem | atrecTau,
KOMMeTeHLun
oCTH us
TeopeTuyeckue OCHOBbI KaTasin3a
OMK-1.3 MpumeHseT
3HaHUS MexaHU3MoB
XUMUYECKNX peakLuii, | 3HaTh CTPOEHME BeLLeCTB, Npupoay
NPOVNCXOAALLMX B XVMUYECKON CBA3M U CBOMCTBAX Pa3SinyHbIX
TEeXHOJIOrNYeCcKmx KJTACCOB XMMUNYECKUNX /IEMEHTOB, COEANHEHWN, Bonpocol K 3a4eTy HeTt Ha
npoLeccax u BELLECTB 1 MaTeEpPUasoB XUMNYECKON
OKpY>XatoLLeM Mupe B TEXHOJZIOTMWN; OCHOBHbIE MOHATUA N
npoq)eCCMOHaanoﬂ COOTHOLWUEHNA KaTaMTU4eCKNX npoLeccos
0eAaTenbHOCTU XUMUYECKON TEXHOJIOM K
TecToBble 3aaHNSA Oa HeTt
YMeTb NpPOBOANTbL TEXHOJIOTMYECKMNE PaCYeThI
KaTa/IMTUYECKNX NPOLLECCOB B XUMNYECKON
TEXHOJIOrY; aHann3mpoBaThb PU3NKO-
XUMUYECKME N MexaHn4YecKne CBOMNCTBa Bonpochbl K 3a4eTy Het Jda
MaTeprasnoB, UX KOPPO3MOHHY CTOMKOCTb U
TEXHOJIOMTMYHOCTb, MCMOJIb3YEMbIX B KaTannse
XUMUYECKNX MPOU3BOACTB
Bnapetb 3HaHUSAMUN OCHOBHbIX
3aKOHOMEPHOCTEN KaTaIMTUYeCKMX NPOLLEeccoB
B XuMun, HepTexummnm n HepTenepepaboTke;
® q)v Pep Bonpockl K 3a4eTy HeTt Ja
HaBblkaMu oNpefeneHns CBOMCTB MaTepunasos,
NCMOJIb3yeMbIX, B YaCTHOCTH, B MpoLieccax
KaTaJim3a XMMUYeCKOro Npon3BoAcCTBa
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OMNK-2.2 OueHuBaeTt

BO3MOXXHOCTb
npUMeHeH s B
TEXHONOrnYecKom
LesTeNnbHOCTH 3HaTb MaTeMaTnyeckue, pusndeckne, Gusnko-
MaTeMaTUYecKux, XUMUYECKne, XuMnyeckmne Metoabl ans
DU3MYECKNX, (U3NKo- | PELLEHNS 3a1a4 B 06/1aCTIN KATANTUYECKIX Bonpocsi K 3a4eTy Het Aa
XUMUYECKUX, MPOLLECCOB XMMUNYECKOWN TEXHOIOMN; METOLNKM
XUMUNYECKNX MeToL0B aHan3a KaTamTn4eckmnx npoLeccos B
pelleHns 3agad XUMNYECKOWN TexXHO1I0rnn
npogeccnoHanbHoM
neaTenbHoOCTH
TecToBble 3a4aHuns Oa HeTt
YMeTb COCTaBNATb a/iIfOPUTM peLleHns
BO3HVKAIOLLMX 3afay Npu oCyLeCTBAEHUN Bonpocs! K 3a4eTy Het Ia
MaTepurasbHbIX 1 TEMI0BbIX pacyeToB
npoL,eccoB KaTasns3a
Bnapetb HaBblKaMy NCMOJb30BaHUSA
TeopeTMYeCcKrX OCHOB KaTasin3a ANs peLueHuns
3a4ay npoeccroHanbHOW AeATeNbHOCTY;
MeToLaMu aHanm3a u NporHo3npoBaHns Bonpockl K 3a4eTy HeTt JHa
N3MEHEHU TEXHNKO-3KO0r M4eCKNX
rnokasaTesien NpoLeccoB KaTan3a,
(hopMyNIMpOBaHNSA BbIBOLOB
Hocutenu katanusatopos
OMK-1.3 MpumeHsieT
3HaHUSA MexaHU3MoB YMeTb NpoBOANTL TEXHONOMMYECKME pacyeThbl
XUMNYECKMX peakLni, | KaTaauTu4eckux npoueccos B XMMUYECKOM
NPOUCXOOALLMX B TEXHOJIOrMK; aHaNn31MpoBaTb PU3NKO- OTyeT no
TEXHOI0r NYeCKnX XUMUYECKMe N MexaHnyeckme CBONCTBa NPaKTUYeCKUM [a Het
npoueccax u MaTepuasos, NX KOPPO3UOHHYO CTONKOCTb U 3aHATUAM
OKPY>KatoLLleM MUpe B | TEXHOIOTMYHOCTb, CMOJIb3YeMbIX B KaTasim3e
npogeccnoHansHoOM XUMUNYECKMX NPOU3BOACTB
AeaTenbHoOCTH
Bnapetb 3HaHMAMUN OCHOBHbIX
3aKOHOMEPHOCTEeN KaTannTNYeCKUX NpoLeccoB
B XUMUK, HepTEXUMUN 1 HedTenepepaboTKe; Oruer no
o NpPakTU4eCKUM Ha Het
HaBbIKaM1 OMpeaeneHns CBOMCTB MaTepuanos, | - o o
NCMOoJIb3yeMbIX, B YaCTHOCTH, B MpoLieccax
KaTasn3a XMMW4eCKOoro npon3BoACTBa
3HaTb CTPOEHVE BeLLeCcTB, Npupoay
XVMUYECKON CBA3M U CBONCTBAX Pa3fiNyHbIX Bonpochkl Kk 3a4eTy Het Ja
KNaCCOB XMMUYECKNX 3/IEMEHTOB, COEVHEHNN,
BELLEeCTB 1 MaTepuassoB XMMNYECKON
TEXHOJI0MN; OCHOBHbIE MOHATUS U
COOTHOLLEHUNS KaTaJUTUYeCK/X NPoLeccoB TecToBble 3afaHus Ha Het
XUMUNYECKOW TEXHOI0M K
OMNK-2.2 OueHunBaeTt
BO3MOXXHOCTb
MPUMEHEHNA B BnapeTtb HaBblKaMy MCMOb30BaHUA
TexHonornieckon TeopeTu4eCKnx OCHOB KaTasun3a Ans peLleHns
ﬂgi;ﬁg‘;ﬁgﬁmx 3afla4 NpoeccuoHaIbHON AeATeNIbHOCTH; OTyeT no
' MeTo4aMMW aHanmn3a U NporHo3npoBaHna npaKkTU4ecKum Oa HeT
pur3nyeckmx, pusmnko- .
XUMAYECKIX. M3MEHEHMIA TEXHNKO-3KOJIOr N4eCKuX 3aHATUAM
rnokasaTesien nNpoLeccoB KaTasn3a,
XUMUYECKUX METOL0B
hopMynupoBaHMs BbIBOLOB
pelleHns 3agau
npogeccnoHanbHoM
neaTenbHoOCTH
YMeTb COCTaB/IATb aJIrOPUTM peLleHns OTyeT no
BO3HVKAIOLLMX 3afay Npu oCyLLeCTBAEHUN NPaKTUYECKUM la Het
MaTepuasbHbIX U TEMNI0BbIX PacyeToB
3aHATUAM

npoL,eccoB KaTan3a
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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
XUMMNYECKON TEXHO0rnn
KaTtanutuyeckue npoueccbl XMMU4€CKON TeXHOJIOrun
OMK-1.3 MpumeHseT
3HaHWA MEeXaHW3MOB YMeTb NpPoBOAUTb TEXHOJIOMMYECKME pacyeThl
XUMNYECKMX peakL i, | KaTaauTU4eCcKux npoLeccoB B XMMUYECKON
NPONCXOAALLNX B TEXHOJIOMW; aHann3mpoBaTb PU3NKO- OT4eT no
TEXHOJIOrNYECKMX XUMMNYECKME N MeXaHNYeCKne CBONCTBA NpPakTU4eCKNM Oa HeTt
npoueccax u MaTepuanos, X KOPPO3UOHHYIO CTOMKOCTb U 3aHATUAM
OKpY>XaloLleM MUpe B | TEXHOMOMMYHOCTb, UCMOJIb3yEMbIX B KaTasin3e
npoeccuoHanbHoN XUMUYECKNX MPON3BOACTB
NeaTesIbHOCTY
BnapeTb 3HaHNAMMN OCHOBHbIX
3aKOHOMEPHOCTEN KaTaluTU4yeCKnx npoLLeccon
OTyeT no
B XMMUW, HepTexummnm n HepTenepepaboTke;
. NpPakTU4eCcKum Ha Het
HaBblKaMu onpefeseHns CBONCTB MaTeprasos, 3AHSTHSM
MCMNOJIb3yEMbIX, B YaCTHOCTY, B MpoLeccax
KaTa/n3a XMMM4YeCcKoro npon3BoLCTBa
3HaTb CTPOEHNE BELLECTB, NPUPOLY
XUMUYECKOW CBSA3M U CBONCTBAX Pas3nNYHbIX Bornpocsl K 3a4eTy HeT Ja
KJ1aCCOB XMMUYECKNX 3JIEMEHTOB, COEAUHEHWN,
BELLECTB U MaTEPUASIOB XUMUYECKONA
TEXHONOMNN; OCHOBHbIE MOHATUS 1
COOTHOLLEHUS KaTaUTUYECKNX MPOLIeCCoB TecToBble 3aaaHMA na Het
XUMNYECKON TEXHO0rnn
OlMK-2.2 OueHnBaeT
BO3MOXXHOCTb
NPUMEHEHNS B
. BnapeTb HaBblkaMy NCMOJIb30BaHUA
TEXHOIOrN4eCcKom
LeATeNbHOCTI TEopeTUYECKMX OCHOB KaTasin3a A5 pelleHns
MaTEMATUYECKIX 3a4ay NpodeccnoHanbHOM OeAaTEeNbHOCTY; OTyeT no
’ MeTo4aMMn aHanm3a u NporHo3npoBaHus npakTU4yecknM Oa HeTt
pur3nyeckmnx, prsmnko- .
N3MEHEHWNN TEXHNKO-IKONOrN4eCKnx 3aHATUAM
XUMUYECKNX, .
nokasaTenel NpoLeccoB KaTaausa,
XMMUYECKMX METOL0B
opMynnpoBaHMA BbIBOLOB
pelleHns 3amnad
npogeccnoHanbHoOM
NeaTesIbHOCTY
YMeTb COCTaBNATb a/IFOPUTM peLleHns
BO3HMKAOLWMX 33434 NP OCYLLECTBIEHNN Oter no
y NPaKTU4YECKUM Oa HeTt
MaTepuasbHbIX 1 TEMIOBbLIX PacyeToB
3aHATUAM
npoLeccoB KaTalmn3a
3HaTb MaTeMaTnyeckune, usmnyeckne, pusnko-
XUMUNYeCcKme, XuMn4eckmne MeToabl ons Bonpockl K 3a4eTy Het Ha
pelleHns 3aaay B 061acTu KaTaauTUYeCKUX
NpOLLeCCOB XUMUYECKON TEXHONOMNW; METOANKN
aHann3a KaTaanTU4eCcKnx npoLeccos B TecToBble 3a0aHMS Ja HeT

XUMUNYECKOW TEXHOI0M K
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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.



MeTtoaunyeckmne matepumanbi, onpegensirowme npoueanypbl OLeHMBaHUSA
3HaHMW, YMEHUW, HAaBbIKOB U (UNKn) onbiTa AEeATEeNIbHOCTU, XapaKTepusyrLwme
npouecc opMMpOBaHUA KOMMNETEeHLUN

OueHvBaHWe 3HaHWUA, YMEHWU, HAaBbIKOB U OMbiTa AEATENbHOCTU NPOBOAATCS Ha
OCHOBE CBe[eHuN, NPUBOAUMBLIX B MaTpuue COOTBETCTBUS OLEHOYHbIX CpeacTB
3ansaHMpoBaHHbIM pe3yribTaTaMm 0by4veHus.

Llenb TekyLiero KOHTpOns ycneBaemocTu no y4ebHbIM gucumniamHam B ceMecTpe
— npoBepka npuobpeTaemblix 0Oy4aOWMMNCA 3HAHWUIA, YMEHUA, HAaBbIKOB B KOHTEKCTE
dOpMUPOBaHUSA YCTAHOBMNEHHbIX 0Opa3oBaTeNbHON MNPOrpaMMon KOMMNETEeHUMA B
TeyeHne cemecTpa. TeKywMh KOHTPOSlb OCYLLECTBASIETCA 4Yepe3 CUCTEMY OLIEHKU
npenogaBaTenemM BCeX BMOOB paboT obyvarwmxcs, NpeayCMOTPEHHbIX paboyen
nNporpaMmon OUCUMNANHBI U Yy4eOHbIM NIIaHOM.

lMpomexyTodHas aTTecTaums obydalwmxcs npegycMaTpuBaeT oOLeHUBaHUe
pes3ynbTaTtoB OCBOEHUS AUCLMMNIIMHBbI NOCPEACTBOM UCMbITaHNA B (hopme 3K3aMeHa
(3ayeTa). NpomexyToyHasa aTTecTaumnsa NPOBOAUTCS B KOHLE U3YYEeHUS OUCUMMIVHDI.

PaspaboTtaHHbln  POHO  OUEHOYHbIX CPEACTB  TEKyWero KOHTpons u
NPOMEXYTOYHOW aTTecTauum UCnonb3yeTcsa AN OCYLWECTBNEHUA  KOHTPOSbHO-
N3MepUTENbHbIX MEpOonpUATUA 1 BblIpaboTkn O0BOCHOBAHHBLIX  YNPaBASAOWMX U
KOPPEKTUPYHOLLMX AENCTBUI B Npouecce npmobpeTeHus obyvarowmmMmmnca Heobxoanmbix
3HAHUN, YMEHUN W HaBbIKOB, (POPMMPOBaAHMSA COOTBETCTBYHOLLMX KOMMNETEHUMA B
pes3ynbTaTte OCBOEHUSI OUCUUMNINHBI.

YyebHasa ancumnnmHa Kkak npaBuno opmMmpyeT HECKOSbKO KOMMNETEHLMN,
npoueaypa oLeHnBaHNa npeacrasneHa B Tabnumue:

Ne HanmeHoBaHune MepuogunyHoCTb 1 cnocob Buabl
OLIEHOYHOro cpeacTea npoBeaeHust npoueaypbl BblCTaBNAEMbIX
OLUEeHnBaHuA OLIEHOK
1 OT4eT no npaktnyeckum | Cuctematnyeckum B 3a4yeT/He3aveTt
3aHATUAM COOTBETCTBUM C
pacnmcaHnem 3aHsaTUM,
NUCbMEHHO
2 Tect CucremaTtnyecku B no naTndannbHon
COOTBETCTBUM C LKkane
pacnmcaHnem 3aHsTUM,
nocne n3yyeHusi
COOTBETCTBYHOLLMX TEM,
NUCbMEHHO
3 3aver Ha atane npomexyTo4yHom 3ayeT/He3aveT
aTtTectauumu
Ha aTtane npomexyTouHOW aTTecTaumm (3a4eT) UCnonb3yeTcsi CUCTEMA OLIEHKM
ycneBaeMocTn obyyawuwmxca, KoTopas MO3BOMSEeT npenogaBaTeniio  OUEHUTb

COOPMUPOBAHHOCTb MNNAaHUPYEMbIX pe3ynbTaToB 00y4yeHust (OeCKPMNTOPOB), a TakKke
YypOBEHb OCBOEHMUSI MaTepuana oby4vatowmmmcs.

dopma oLeHKM 3HaHUN (3a4eT): «3aveT»; «HesaueT».

LLikana oueHBaHUA:

«3a4yeT» —  BbICTaBngeTcsd, ecnM  CHOPMUPOBAHHOCTb  3asdABMEHHbIX
obpasoBaTenbHbIX pe3ynbTaToB KOMneTeHunmn oLeHunBaeTcs He HWXe
«y[0BMETBOPUTENBHO» MPU YCIIOBUN OTCYTCTBUS KPUTEPUS «HEYOOBMETBOPUTENBHOY.



BoicTaBnsaetcqa, korga oOy4yalowuMncss MNOKas3bliBaeT XOpolMe 3HaHWUS WU3YyYEeHHOro
y4yebHOro matepuarna; camMOCTOATENbHO, FIOMMYHO M NocnefoBaTenbHO u3naraet wu
WHTepnpeTupyeT MaTepuanbl Y4ebHOro Kypca; MnOJSIHOCTbIO pacKpbiBaeT CMbICH
npeanaraemMoro BONpoca; Bnageetr OCHOBHbIMU TEPMUHAMWU U MOHATUAMU U3YYEHHOro
Kypca; nokasblBaeT YMeHWe NnepenoXuTb TeopeTUYeckme 3HaHUS Ha npegnosiaraembin
NpaKkTU4eCK1M onbIT.

«He3a4yeT» — BbICTaBnseTcd, ecnu npu oTeBeTe obyyalrLweroca BbIABUIUCH
CyleCcTBeHHble Npobenbl B 3HAHNAX OCHOBHbIX MOMOXeEHWU hakTU4ecKoro marepuana,
HeyMeHMe C MOMOLLbIO npernogasaTens noslyyuTb NpaBuUibHOE peLLeHNEe KOHKPETHOWM
NpaKkTU4YeCKOn 3agaynM U3 yucna npeaycMoTpeHHbIX paboyen nporpammon ydebHou
ANCUNNANHBI.

Ha aTtane npomexyToyHOn atTectaunm (3k3aMeH) UCNOoSb3yeTcs  CUCTEMA OLEHKM
ycneBaeMocTn obyyawwmxcs, KoTopas No3BONsdeT npenodaBaTesio OUEeHUTb
ChOPMMPOBAHHOCTb MaHUPYEMbIX pe3yrbTaToB 00y4eHus, a Takke ypoBEHb OCBOEHNS
MaTtepuana oby4varoLwmmmcs.

dopma OLEeHKM 3HaHWUK (3K3aMeH): OueHKa - 5 «OTNNYHO»; 4 «XopoLox»; 3
«y[OOBINETBOPUTENBHOY; 2 KHEYOOBNETBOPUTENBHOY.

LLikana oueHnBaHuUA:

«OTnuMyHo» —  BbICTaBnsieTcs, ecnm  CPOPMUPOBAHHOCTL  3asIBIIEHHbIX
obpasoBaTenbHbIX Pe3ynbTaToB KOMMNETEHLUNN OLEHMBAETCA KPUTEPUSAMU «XOPOLLIO» U
«OTNINYHO», MpPU YCMNOBUM OTCYTCTBUS OLIEHKM «HEYyOOBNETBOPUTENBHOY»: CTYOAEHT
nokasas MpoOYHble 3HaHWUS OCHOBHbIX MONOXEHUA haKTUYEeCKOro matepuana, yMeHue
CaMOCTOATENBbHO peLlaTb KOHKPETHbIE NpaKTUYeckne 3agaym NOBbILLEHHOW CIIOXHOCTMU,
cBOOOOHO UCMONBb30BaTh CPaBOYHYO NUTepaTypy, AenaTtb 000CHOBAHHbIE BbIBOAbLI U3
pe3ynbTaToB aHanM3a KOHKPETHbIX CUTYyaLnii;

«Xopowo» — BbICTaBnsieTcsl, ecnm  CHOPMUPOBAHHOCTbL  3asiBIIEHHbLIX
obpasoBaTenbHbIX pe3ynbTaToB KOMMNETEHUNN OLEHMBAETCA KPUTEPUSAMU «XOPOLLIO» U
«OTNNYHOY», NPU YCITIOBUN OTCYTCTBUS OLIEHKM «HEYL4OBIETBOPUTENBHOY», OOMNYCKAETCS
OLEeHKa «yOOBIETBOPUTENBHO»: O00OyYalLMNCA nokasan MNpPOYHble 3HaHMS OCHOBHbIX
NOSNTIOXEHNN haKTUYECKOro MaTepuana, yMeHMe CaMOCTOATENbHO pellaTb KOHKPETHbIEe
npakTuyeckne 3agadn, NpegycMoTpeHHble paboyer NporpaMmon, OpMEeHTUPOBATLCS B
pekoMeHA0BaHHOW CMpaBOYHOM nuTepaType, yMeeT NpaBuUiibHO OUEHUTb MOMyYeHHble
pes3ynbTaTbl aHanM3a KOHKPETHbIX CUTYyaLuii;

«YaoBneTBOpUTENIbHO» — BbICTABMSIETCS, €CIY CPOPMUPOBAHHOCTL 3asiBMIEHHbIX
obpasoBaTenbHbIX pes3ynbTaTtoB KoMneTeHuumm oLeHnBaeTcH Kputepmsamm
«YOOBNETBOPUTENBHOY», «XOPOLLUO» W «OTANYHO»: OOy4valoWMncs nokasan 3HaHue
OCHOBHbIX TMOJIOXEHUN (aKTU4ecKoro martepuana, yMeHue MonyyYntb C MOMOLLbHO
npenogasaTtens npaBuUfbHOE peLUeHME KOHKPETHOW NpPakTUYEeCKOW 3ajayn u3 4vmcna
npeaycMOTPEHHbIX paboyven NnporpaMmon, 3HaKOMCTBO C PEKOMEHOOBAHHOW CNPaBOYHOMN
nutepaTtypon;

«HeypoBneTBOpuUTeNnbHO» — BbICTABMSETCH, €CnM Npu OTBeTe obyvaroLlerocs
BbISIBUIUCb CYyLLLECTBEHHbIE NMpobenbl B 3HAHWUSAX OCHOBHbLIX MOSIOXEHUN (PaKTUYeCcKoro
MaTtepuana, HeymeHue C NOMOLbLI0 npenogasaTtend NofyyYnTb NpaBUiibHOE peLueHune
KOHKPETHOW NpaKTU4EeCKOW 3aayv U3 vncna npegycMOTPEHHbIX paboyern nporpammon
y4yebHON OMCUMNANHDI.

OTBeTbl M peleHna obyyarLlmxcs OUeHMBAKOTCA MO  creaylwmm  obwmm
KpUTEpMAM: pacno3HaBaHue npobnem; onpegeneHme 3HadyMmon MHgopmauumn; aHanma
npobnem; apryMmeHTUpPOBaHHOCTb; WCMNOMb30BaHWEe cTpaTerni; TBOPYECKMW MoAxon;
BbIBOAbI; 006LWwan rpamoTHoCcTb. Oby4atowmecs ob6a3aHbl cgaBaTh BCe 3a4aHUSA B CPOKM,
ycTaHoBneHHble npenogasatenem. OueHka «YOOBNETBOPUTENbHO» MO AUCUUMNINHE,
MOXeT BbICTaBNATLCA U NPU HEnoriHoM CHPOPMUPOBAHHOCTM KOMMETEHUUW B Xode



OCBOEHUSA OTAENbHON y4ebHON AMCUMNNHBI, eCnn NX (dOPMUPOBaHNE NpeanonaraeTca
NpoAoO/IKUTL Ha Bonee No3gHuX atanax obydyeHus, B xoge MU3yvyeHus Apyrnx y4ebHbix
ANCUNNANH

JTabopatopHble paboTbl M NpakTUYEeCKMe 3aHATUS  OLEeHMBAKTCHA: «3a4veTy,
«He3a4veTy». OTBETbl U pelleHns obyyalrLmxcs OUEeHUBAaKTCA Mo cregywmmM odwmm
KpUTEpMAM: pacno3HaBaHue npobnem; onpegerneHme 3HauynMmon MHgopmauuun; aHanma
npobnem; apryMeHTMpPOBAaHHOCTb; WCMNONb30BaHWE CTpaTernn; TBOPYECKUW MNOAXOA;
BbIBOAbI; 06LLAA rpaMOTHOCTb.

[na oueHuBaHUS TeCTOBbIX 3adaHUW BO3MOXHO WCMOMb3oBaHME GannbHO-
PENTUHIOBON OLEHKN. COOTBETCTBME KPUTEPUEB OLIEHMBAHUSA CCOPMMPOBAHHOCTH
nnaHupyemMblX pesdynbTaToB 0byyYeHus (4eCKpunTopoB) cMCTeMaM OLIEHOK NpeaCcTaBneHo
B Tabnuue:

UHTerpanbHas oueHka

Kputepun TpaguuMoHHas oueHka BannbHo-penTuHroBas
oLeHkKa
5 5 (0TnMYHO) 86 - 100
4 4 (xopoLwuo) 61-85
3 3 (yaoBneTBOPUTENBHO) 51-60
2un1 2, He3adeT 0-50
54,3 3aver 51-100




