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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




AnkunupoBaHue cnUpToB onedurHamu. NMonyyeHne TONANBHbLIX
okcureHaToB: y4ebHoe nocobue / Munbwmkos B.A., Mumep3nH AnA.,

DNIEKTPOHHbIN

1 [ MNMumep3nH A.A., CaMapCKnii rocy0apCTBEHHbIN TEXHUYECKU YHUBEPCUTET,
9bC ACB: 2020.- Pexxmum gocTyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||111750
3aboTuH, J1.N. KaTanuTnyecknin KpekuHr : yveb.-meton. nocobue / J1. U.

5 3aboTuH; Camap.roc.TexH.yH-T, XuMnyeckas TexHonorna nepepaboTkm DNEKTPOHHBIN
HepTn 1 rasa.- Camapa, 2020.- 97 c..- Pexxum gocTtyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3817
3aboTuH, J1.U. KaTtanutunyecknin pudopMuHr : y4eb. nocobue / J1. U.

3 3aboTuH, E. A. AHgpeeB; CaMap.roc.TeXH.yH-T, XMMNYeCKas TEXHOJIOrUs SNEKTPOHHBbIN
nepepaboTku HeTK 1 rasa.- Camapa, 2009.- 52 c..- Pexxum goctyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||410
3ab0TuH, J1.LN. Xumns n TeXHONOrNS BTOPUYHbLIX MPOLLECCOB nepepaboTkm

1 HedTn : y4eb.nocobue / J1. N. 3a60TnH; CaMap.roC.TexH.yH-T, XumMmmnyeckas DNEKTPOHHbIN
TexHonorusa nepepaboTkn HedTK 1 rasa.- Camapa, 2014.- 332 c..- Pexxum pecypc
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtul||elib||947
KaTanus B HethTenepepaboTke n HeTEXUMUK : KypPC NeKLUIA /

Camap.roc.TexH.yH-T, XuMu4yeckas TexHonorus nepepaborkm HeTu n DNIeKTPOHHBIN

5 : .
rasa; cocT. H. H. TomunHa.- Camapa, 2014.- 97 c..- Pexxum goctyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2165
KaTanus B He(TenepepaboTke n HepTEXMMUN : KYPC NeKLMi /

CaMap.roC.TexH.yH-T, XuMmnyeckasa TexHoaorna nepepabotkm HehT 1 DNEKTPOHHbIN

6
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)noammepmsanmm n (CO)NoanMKOHLEHCALNN:

7 MoHorpagus / Camymnnos 4.4., CamymnoB A.4., KazaHCKMI HaLNOHabHbIN DNEKTPOHHbIN
NCCNenoBaTENbCKNN TEXHONOMNMYECKNI YHUBepCcUTeT: 2014.- Pexxnum pecypc
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||61975
KaTanuTtnyeckme npoueccel HepTexmmmm n HehTenepepaboTku: yyebHoe
nocobue / XXypasnesa M.B., KnumeHToBa I.}O., 3uHHypoBa O.B., FoH4YapoBa 3 y

8 |WN.H., dupcun A.A., Ka3aHCKUIN HaLNOHaJIbHbIN NCCIeA0BaTEIbCKIN NNEKTPOHHBIN

- . . pecypc
TexHoJsiormyecknin yHusepcuteT: 2019.- Pexxum poctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||100689
KrnHeTrKa 1 KaTanans B XMMNYECKON TexHosiorum: y4yebHoe nocobue / 3N1eKTPOHHBIIA

9 | Xanbynnuu A.A., H(pa-NHxeHepus: 2024.- Pexxum foctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||143206 pecypc
HukynbwwuH, M.A. FeTeporeHHbI KaTaans: 0CHOBbI, PU3NKO-XUMUYECKNE
MeTOAbl N3yyeHuns, anddysma n KuHeTrka : y4eb. nocobue / . A.

10 HukynbwuH, H. H. ToMmuHa, A. A. NMumep3unH; Camap.roc.TeXH.yH-T, DNEKTPOHHbIN
XuMnyeckasa TexHonorua nepepabotkm HedhTn 1 rasa.- Camapa, 2009.- 285 pecypc
C..- Pexxum poctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||591
Munbinkos, B.A. KaTtannTtnyeckas nsomepusaumsa nerknx napaguHoBbIX
YyrneBofopoaoB 1 ierknx 6eH3nHoBbIX pakumii : y4eb. nocobue / B. A. 371eKTPOHHBIIA

11 | NMunbwukos, An. A. NMumep3uH, A. A. Mumep3unH; CaMap.roc.TexH.yH-T.-

Camapa, 2016.- 55 c..- Pexxum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2620

pecypc

JlononHuTenbHas nuTepaTtypa




KVHeTMKa reTeporeHHbIX 1 KaTaNuTUYeCcKnx peakumi: yyebHoe nocobue /
bynnpoposa I.B., PomaHoBa K.A., FlanameTanHos HO.I., Ka3aHcKnin

12 | HAUWOHANbHbIA NCCNEeN0BATENbCKNIA TEXHOOrMYECKUA YHUBEPCUTET:
2017.- Pexxnm gocTtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||79302

DNIEKTPOHHbIN
pecypc

TexHoNorns opraHnyecknx BeLlecTs. isomMmepnsauns, anknampoBaHue,
KOHAeHCaumsa, rugpatauus : y4eb. nocobue / C. B. JleBaHoBa [n Op.];

13 | Camap.roc.TexH.yH-T, TeXHOI0rna opraHM4eckoro n HeqTeXMMN4YeCKoro
CcuHTe3a.- Camapa, 2016.- 247 c..- Pexxnm gocTtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2660

DNIEKTPOHHBIN
pecypc

JocTtyn oby4vatowmxcs K 9P HTB CamI'TY (elib.samgtu.ru) ocywiecTsnseTca nocpeacTBOM NEKTPOHHON
NHGOpPMaLMOHHON obpa3oBaTenbHOM Cpelbl yHuBepcuTeTa 1 canta HTE Caml Y no nornHy v naposnto.

6. NepevyeHb MHPOPMALMOHHBLIX TEXHOJIONUK, UCNOJIb3YEMbIX NPU OCYLLECTBJIEHUH
obpasoBaTenbHOro npouecca no AucuuniuHe (Moaynio), BKaOYas nepevyeHb
nporpaMMHoro obecnevyeHus

Mpu NPOBEAEHUN NEKLMOHHBIX 3aHATUIA UCMOMb3YETCs MyAbTUMeANiHOe 0bopyAoBaHNe.
OpraHn3oBaHoO B3auMoaeicTere obyyatowerocs n npenofaBaTeNis C UCMOSIb30BaHUEM 3JIEKTPOHHOM
NH-hopMaLMOHHON 0bpa3oBaTeNbHOW Cpefbl YHUBEPCUTETA.

No Cnocob
HaumeHoBaHue MpoussoauTtensb
n/n pacnpocTpaHeHus
1 | Microsoft Office Microsoft y JInueH3noHHoe
(3apybexHblii)
«JlabopaTopum
2 | AHTuBMpyc Kaspersky EndPoint Security Kacnepckoro» JInueH3noHHoe
(OTe4vecTBEHHbIN)
MporpammHoe obecnevyeHne AO «AHTHMNNarmaT»
3 o JInueH3noHHoe
«AHTUNArMaT.2KCNepT» (OTevyecTBEHHbIN)
000 «HOBbIE
. OBJTAYHbIE
4 | MonOdmc ObpaszoBaHue TEXHOSIOM U JIMLeH3noHHoe
(OTevyecTBEHHbIN)

7. NMepevyeHb pecypcoB UHPOPMALMOHHO-TEJIEKOMMYHUKALLMOHHOM ceTu «MHTepHeT»,
npodeccuoHanbHbiX 6a3 AaHHbIX, MUHPOPMALLMOHHO-CMPABOYHbIX CUCTEM

Ne
n/n HaumeHoBaHue KpaTtkoe onucaHue Pexxum poctyna
1 | POCMNATEHT http://www1.fips.ru/wps/wcm/connect/content ru/ru Pecypcbl oTKpbITOro
- [ocTyna
2 | KoHCcynbTaHT nitoc http://www.consultant.ru Pecypcel oTKpbITOrO
focTyna
Poccuinckmne 6a3ebl
INeKTPOHHO-6ubnmoTeyHas ) . LaHHbIX
3 cuctema IPRbooks http:/fwww.iprbookshop.ru/ OrpaHNYeHHoro
focTyna
Poccuinckmne 6a3ebl
dNneKTpoHHasa bubnnoTeka e e o LaHHbIX
4 W3gaHuit CamrTY http://irbis.samgtu.local/cgi-bin/irbis64r_01/cgiirbis_64.exe Or PAHIYEHHOTO
focTyna
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http://www1.fips.ru/wps/wcm/connect/content_ru/ru
http://www.consultant.ru
http://www.iprbookshop.ru/
http://irbis.samgtu.local/cgi-bin/irbis64r_01/cgiirbis_64.exe?C21COM=F&I21DBN=ELIB&P21DBN=ELIB&S21FMT=&S21ALL=&Z21ID=&S21CNR=

8. OnucaHuMe MaTepuanbHO-TEXHMYECKOMN Da3bl, HeOOXoo4MMON ANA OCYLLECTBNEHUA
obpasoBaTenbHOro Nnpouecca No AucuuniauHe (mogynio)

JleKuNOHHbIE 3aHATUSA

Ayoutopma AN NEeKUWOHHbIX, CEMUHAPCKUX M MPaKTUYECKWNX 3aHATWIN, TeKyLlero KOHTPOAs u
NPOMEXYTOYHON aTTecTauum (C MynbTuMeaunHblM 06OpyaOBaHUEM) YKOMMNNEKTOBaHbI Mebenbio u
TeXHUYECKMMUN CpeacTBaMu obyyeHuns, cnyxawnMy ons npefctaBneHns yyebHon nHpopmaunm 60abLLon
ayamTopum.

MpakTuyeckue 3aHATUA

AyouTtopua Onsd NpakTUYeCKUX Y CEMUHAPCKUX 3aHATWUNA, TEKYLLero KOHTPOJSA U NPOMEXYTOYHOM
aTTecTauuun, YKOMNNEKTOBaHHbIE CMeLMann3npoBaHHON Mebenbio 1 TEXHUYECKMMU CpefcTBaMun 0byyeHus
(npoekTop, 3KpaH, KOMMNbOTEP/HOYTOYK), C BbIXOAOM B CeTb MHTEpHET M AOCTYMNOM B 3NEKTPOHHYIO
NHOPMaLNOHHO-00pa3oBaTenbHyo cpeny CamlI TY. Ayantopus obopyaoBaHa Creunann3npoBaHHon mebenbto:
CTONbI U CTYNbS AN 00yHaloWKMXCs; CTON U CTYN AN4 NpenofaBaTens, 40CKa.

JlabopaTopHble 3aHATUSA

NabopaTopHble paboTbl y4ebHbIM N1aHOM He NpeayCMOTPEHbI.

CamocToATenbHasa paborta

MomelleHna ANS CaMOCTOATENbHON paboThbl OCHALLEHbI KOMMbIOTEPHON TEXHUKOW C BO3MOXXHOCTbIO
NOAK/OYEHNA K CeTU «IHTEPHET» U AOCTYMNOM K 3JIEKTPOHHOWN MH(pOPMaLMOHHO-06pa30oBaTeIbHOM cpee
CamITY:

- KabynHeT Ang TeKylwero KOHTPOJIA 1 NPOMEXYTOYHON aTTecTaunm, KypcoBOro npoekTupoBaHus,
FPYNMNOBbIX U UHAWBUAYAbHbLIX KOHCYbTaLUMWA ayg. 212;

- KabuHeT ona camocTosATeNbHOM paboThl, ayantopus 304;

- KOMNblOTEPHbIE Knaccol (aya. 101, 102, 111, 201, 311,401, 404).

9. MeToaunyeckue matepuansbl

MeToanyeckme pekoMeHaaumm npu pabote Ha nekuum

[0 neKkummn CTyaeHT LOJHKEH NPOCMOTPETh y4ebHO-METOANYECKYI0 N HAayYHYIO uTepaTypy No TemMe
neKunm ¢ TeM, 4yTobbl MMeTb NpeacTaBneHre o npobaemax, koTopele ByayT pa3bupaTbCs B NeKLNN.

Mepel HavanoMm nekuum obyvawowmmcs coobllaeTca TeMa Nekuumn, nNaaH, BONPOCh), Noasexatine
pacCcMOTPEHNIO, LOBOAATCA OCHOBHbIE NUTEpaTypHble UCTOYHUKN. Becb y4ebHbil MaTepuman, coobwaemblii
npenofaBaTeneM, LOMHKEH HE MPOCTO MPOCAYLWMNBaTLCA. OH f0/KEH ObITb aKTUBHO BOCMPUHAT, T.€. YC/bILIaH,
OCMbICJIEH, MOHAT, 3apUKCMpOBaH Ha Bymare v 3akpenieH B namsaTu. MNpucTynas K cayLlaHnio HOBOro y4yebHoro
MaTepunasa, Noae3HO MbICNIEHHO YCTaHOBUTb €ro CBA3b C paHee U3y4YeHHbIM. Cﬂe,ﬂ,ﬂ 33 TEXHUKOW YTEHUS
NeKuMn (aKLEHT Ha CyLLeCTBEHHOM, NOBbILLEHWE TOHA, U3MEHeHMe pUTMa, naysa 1 T.n.), Heobxoammo BcAeq 3a
npenofaBaTesieM yMeTb BblAe/IATb OCHOBHblE KaTeropun, 3aKOoHbl 1 onpefensTb UX cogepxxaHue, npobnemsl,
npefnosiaraTb UX BO3MOXHblE pelleHuns, AoKa3aTeNbCTBa U BbiBOAbI. OCyLLecTBAAS Taky paboTy, MOXHO
3Ha4YuTenbHo obnerynTb cebe NoHMMaHue y4ebHOro mMaTepuana, ero KOHCMNEKTMPOBaHWe N AajbHelllee
n3yyeHue.

KoHcnekTupoBaHue nekuuu nossonseT obpaboTaTh, CMCTEMATU3MPOBATh UM Jyylle COXPaHWUTb
NONyYEeHHYI0 MHpOPMaLno ¢ TeM, 4Tobbl B ByaylieM MOXHO 6bi10 BOCCTAaHOBUTb B MaMATU OCHOBHbIE,
cofepxaTesibHble MOMeHTbI. TunnyHas ownbka, copepliaemMas obyyatowmmcs, [OCOBHOE KOHCNEKTUPOBaHMeE
peyn npenofasatens. Kak npasumno, Npu 3anmcu «CJ0BO B C/I0BO» HE OCTaeTCA BPEMeHU Ha 06aymbiBaHme,
aHanm3 n cnHTes nHdopmaumm. OT6Mpas HyKHYK MHMOPMaLUIo, F1aBHbIe MbICAKU, MPoBieMbl, pelweHnsa u
BbIBOAbI, HEOHXOAUMO COKpaLLaTh TEKCT, CTPOUTL €ro TakmuM 06pa3om, 4Tobbl MOTOM MOXXHO ObISIO NErKO B HEM
pa3obpaTtbca. XenaTenbHO 0CTaBUTb B paboynx KOHCMeKTax nons, Ha KOTOPbIX MOXHO OyaeT fenaTb NOMEeTKU
N3 PEeKOMEHAOBAHHOMW NWTepaTypbl, LOMNOMHALWME MaTepuan MNPOCAYLAHHON NleKuumn, a Takxe
nof4yepkmBatoLine 0cobyro BaXKHOCTb TeX UM UHbIX TEOPETUYECKMNX MOM0XKeHUN. C OKOHYaHUEM NeKuum
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paboTa Hal KOHCMNEKTOM He MOXXEeT CHMTaTbCs 3aBepLleHHON. Hy>XHO elle BOCCTaHOBUTbL OTAE/bHbIE MECTa,
MPOBEPUTb, BCE JIN MOHATHO, YTOYHUTb YTO-TO Ha KOHCY/AbTaLumM U T.M. C TEM, 4TOObl KOHCNEKT MOr 6biThb
NCMONb30BaH B MPoOLECcCe NOATOTOBKM K MPaKTUYECKUM 3aHATUAM, 3a4eTy, 3K3aMeHy. KOHCNeKT nekuumn -
He3aMeHUMbIN Y4eOHbI LOKYMEHT, HeoBX0ANMbIN AN1F CaMOCTOATENbHOM paboThl.

MeToanyeckme peKkoMeHaaLmm npu noaroToBke n pabote Ha NPaKTUYECKOM
3aHATUM

MpaKTnyeckne 3aHATUA N0 AUCLMMJIMHE NMPOBOAATCA B LIENAX BbIpaboTKM MPaKTUYECKMX YMEHUA U
nprnobpeTeHnsa HaBLIKOB B peLleHn NPoghecCMoHasbHbIX 3a4ay.
PekoMeHAayeTCs cnenyrolas cxemMma noaroTOBKM K MPaKTUYECKOMY 3aHSATUIO:
1. 03HaKOMJEHMEe C MNAaHOM MPAKTUYECKOro 3aHATMSA, KOTOPbIM OTpaKaeT Codep)XaHue
npeanoXeHHON TeMbI;
2. npopaboTKa KOHCMEeKTa Nekunu;
3. YTeHMWe peKOMeHO0BaHHOW NUTepaTypbl;
4. NoAroToBKa OTBETOB Ha BOMPOCHI NMaHa NPakTUYECKOro 3aHATUS;
5. BbIMOJIHEHWE TECTOBbLIX 3a4aHWA, 3a4a4 1 ap.

MoaroToBka 0byYatoLlerocs K NpakTUYeCKOMYy 3aHATUIO NPOM3BOAUTCA MO BoNpocaM, pa3paboTaHHbIM
ONA Ka)XLOW TeMbl MPakKTUYeCKNX 3aHATUA 1 (namn) nekumin. B npouecce NoAroTOBKW K MPaKTUYECKUM
3aHATUSAM, Heobxonumo obpaTuTb ocoboe BHUMaHME Ha CaMOCTOATESIbHOE M3YyYeHWEe PeKOMEH0BaHHOM
MTepaTypsl.

PaboTa CTyneHTOB BO BPEMS MPAKTMYECKOr0 3aHATUS OCYLLECTBASETCS Ha OCHOBE 3aJaHuii, KOTopble
BblAatoTCa obyyalowmMmMCcs B Havyase Uam BO BPeMs 3aHATUA. Ha NpakTMYeCKUX 3aHATUSAX MPUBETCTBYETCSH
aKTUBHOE y4yacTue B 0OCYXOEHUN KOHKPETHbIX CUTYyaLWui, cnoCoBHOCTb Ha OCHOBE MOJYYEHHbIX 3HAHWNA
HaxoOnTb Haubonee 3HEKTMBHbIE peLIeHUs MOCTaBAEeHHbIX NpobneMm, ymMeTb HaxOAWUTb MOJIE3HbIN
LOMONIHUTENbHBIN MaTepuan No TemaTuke 3aHATMA. Obyyvatowmmca Heobxoammo obpallaTb BHMMaHWe Ha
OCHOBHbIE MOHATWA, aNropPUTMbl, ONPenensaTb NPAKTUYECKY 3HAYMMOCTb pacCMaTPUBAEMbIX BOMNPOCOB. Ha
NPaKTNYeCKMX 3aHATUAX obyyatowmecs OOJKHbI YMETb BbINMOJHUTL PacyeT Mo 3aflaHHbIM MapaMeTpaM uan
BbipaboTaTb onpepeneHHble peweHns no obosHavyeHHoON npobneMe. 3agaHns MOryT ObiTb FPynMnoBbie U
NHAMBMAYaNbHbIE, B 3aBUCMMOCTU OT CZIOXKHOCTY Npeasiaraemblx 3a4aHui, Lenen 3aHatmsa, obuien nogroToBKy
obyyatoLmxcs npenoaaBaTesib MOXKET NOoACKa3aTb 00yYaloOWNMCS aNiroOpUTM peLleHns N nepBoe AencTeue,
UNn yKasaTb obliee HanpaBsieHWe pacCyXAeHun. MonyyeHHble pe3ynbTaTbl 06Cy)XAalTCA C NO3MLUIA NX
afeKBaTHOCTU NN 3PPEKTUBHOCTU B PAaCCMOTPEHHOW CUTYaLMK.

MeTooun4yeckme pekoMeHgaumm rno BbINOJIHEHWUIO CaMOCTOSATEIbHON pa6OTbI

OpraHm3aumna camocTtosTenbHONn paboThl obyyaloWMXCa OPUEHTUPYETCA Ha aKTUBHble METOAbI
oBnafjeHns 3HaHWAMW, pa3BUTUE TBOPYECKMX CNocobHoCTen, nmepexol OT MNOTOYHOro K
NHOVBUAYANN3MPOBAHHOMY 00y4YeHMIO C y4eTOM NOTPebHOCTEN N BO3IMOXXHOCTEN 0byyatoLerocs.

CamocToaTenbHas paboTa ¢ yyebHuKamu, y4ebHbIMKM NocobusMm, Hay4yHon, CNPaBOYHOM ANTepaTypon,
MaTepvanaMmn Nepuoanyecknx n3gaHnn n MHTepHeTa aBnseTca Hanbonee ahheKTVBHLIM METOAOM MOJTYHEHNS
LOMONHUTESIbHbIX 3HaHWIN, NO3BOASET 3HAYUTENbHO aKTMBU3MPOBATb NPOLECC OBAAAEHUSA UHMOpMaLnen,
cnocobecTByeT 6onee rayboOKOMY YCBOEHMIO M3yYaeMoro matepumana. Bce HOBble MOHATUSA MO N3y4aeMon Teme
HeobX0AMMO Bbly4UTb HaU3YCTb U BHECTW B r10CCapuin, KOTOPLIM LienecoobpasHo BeCTU C CaMOro Ha4vana
N3y4YeHunsa Kypca.

CamocTosATensHas paboTta peanmsyeTcs:

® HernocpeacTBEHHO B MPOLIECCE ayAUTOPHbIX 3aHATUN;

® Ha NeKUUsx, NMPpakTUYEeCKNX 3aHATUAX;

® B KOHTaKTe C MpenofaBaTesieM BHE PaMOK pacnuncaHus;

® Ha KOHCYy/bTaumMax no y4ebHbIM BOMpPOCaM, B XO04€e TBOPYECKUX KOHTAKTOB, NMpW JMKBUAALAN
3a[l0/DKEHHOCTEN, NPV BbIMOJHEHUN NHANBUAYANbHbIX 3a4aHUA W T.4.;

e B bubnnoTeke, 4oMa, Ha KadeLpe Npu BbiNOAHEHUN 0ByYaloWwMMCa y4ebHbIX N NPAaKTUYECKNX
3ajay.

O (eKTUBHbLIM CPeACTBOM OCYLLECTBAEHMS 06y4YaloLWwmMcs camocToaTensHoON paboThl ABAgeTCS
3/IeKTPOHHaA MHGOpPMaLMOHHO-06pa3oBaTe/ibHasA Cpella YHMBEPCUTETA, KOTopas obecneymBaeT JOCTYM K
y4yebHbIM nnaHam, paboymm nporpamMmam OUCUUNAWH (MoOynen), NpakTUK, K N34aHUAM 31EKTPOHHbIX
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6MBNNOTEYHBIX CUCTEM,

10. ®oHA OLLEHOYHbIX CPEeACTB NO AUCUUNIKMHE (Moaynio)

DoHA OLLEeHOYHbIX CPeLCTB npefcTaBssieH 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

2026

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

MaTpuua COOTBETCTBUA OL,EHOYHbIX CPeACTB 3an/1IaHUPOBAHHbIM pe3ynbTaTaM

obyuyeHus
Kon uHaMKaTopa Tekywun | Mpomexy
DOCTUXXEHMSA Pe3ynbTtaThl 00y4eHus OueHouHble KOHTPOAL | TOUHAA
KOMMeTeHL UM cpepncTBa ycnesaem | atrecTau,
ocTH us
TeopeTuyeckue OCHOBbI KaTasin3a
OMK-1.3 MpumeHseT
3HAHUS MEXaHN3MOB 3HaTb CTPOEHVE BELLECTB, NPUPOLY
XVMUYECKUX PeaKLMA, | XMMUYECKOW CBA3N N CBOMCTBAX Pa3fInyHbIX
NPONCXOAALLNX B KJTACCOB XMMMNYECKNX /IEMEHTOB, COEAUHEHWNA,
TEXHONOrNYeCcKnx BELLECTB U MaTepPUasioB XMMNYECKOW TecToBble 3aaHNSA HeTt Ha
npoLieccax un TEXHOJIOMW; OCHOBHbIE NMOHATUA ©
OKPY>atoLLleM Mupe B | COOTHOLLEHMUS KaTaJIUTUYeCKMX MPOLLeCccoB
npogeccnoHanbHoM XUMUYECKOWN TEXHOIOTUN
LeAaTenbHOCTH
BnapeTtb 3HaHUSMUN OCHOBHbIX
3aKOHOMEPHOCTEN KaTaMTUYeCKnX npoLLeccoB
B XVIMUW, HEDTEXUMUN Y He(bjenepepaGOTKe; TecToBble 3aaHNS HeT Ia
HaBblKaMW onpefesieHns CBONCTB MaTeprasos,
MCMOJIb3yeMbIX, B YaCTHOCTW, B MpoLeccax
KaTa/n3a XMMM4YeCcKoro npon3BoACTBa
YMeTb NpOBOANTbL TEXHOJIOTMYECKME pacyeThl
KaTa/IMTUYECKNX NPOLLECCOB B XUMNYECKON
TEXHOI0rK; aHaAN3MpoBaThb PU3NKO-
XUMUYECKME N MEXAHMYECKNE CBONCTBA TecToBble 3a1aHNA HeT Ja
MaTepunasnoB, X KOPPO3UOHHYIO CTOMKOCTb U
TEXHOJIOMTMYHOCTb, MCMOJIb3YEMbIX B KaTannse
XUMUNYECKMX NPOM3BOLACTB
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OMNK-2.2 OueHuBaeTt

BO3MOXXHOCTb
npUMeHeHns B
TEXHOJIOrNYeCKon
neAaTenbHoCTH YMeTb COCTaBNATb aJIfrOPUTM peLleHuns
MaTeMaTu4yecKux, BO3HMKAOLWMX 33434 NpU OCYLLECTBIEHNN TecToBbIE 33aHUS Het Ia
husnyeckmx, Gusnko- | MaTepuasbHbIX U TEMNJIOBbIX PacHeToB
XUMUYECKMX, npoLLeccoB KaTanusa
XUMUYECKNX METOA0B
pelleHns 3agad
npogeccnoHanbHoM
LeaTesIbHOCTY
BnapeTb HaBblkaMy NCMOJIb30BaHMA
TeopeTnYecKnx OCHOB KaTanunsa L/14 peLlleHuns
3a4ay npodeccnoHanbHOM OeaTeNbHOCTY;
MeTo4aMu aHasiM3a 1 MPOorHo3npoBaHus TecToBble 3afaHuUA HeTt Ja
N3MEHEHU TEXHUKO-3KOJIOMNYeCKIMX
nokasaTesien NpoLeccoB KaTasn3a,
opMynnpoBaHns BbIBOLOB
3HaTb MaTeMaTnyeckune, pusnyeckne, pusnko-
XUMUYECKME, XUMUYECKE MeTOoabl A1s
pelleHns 3afay B 06J1aVCTI/I KaTannuTn4yecknx TecToBblE 334aHNS Het la
NpOLLeCCOB XMMUYECKOW TEXHONOMNW; METOANKN
aHaM3a KaTanuTUYeCcKnx NpoLLeccoB B
XUMUYECKON TEXHONOIUN
Hocutenu katanusatopos
OMK-1.3 MpumeHseT
3HaHUS MEXaHU3MOB 3HaTb CTPOEHNE BELLECTB, NPUPOLY
XUMUYECKMX peakUWii, | XMMUYeCKon CBS3M U CBOMCTBAX Pa3fiMyHbIX
NPOUCXO4ALLMX B KNaCCOB XMMUYECKNX 3/IEMEHTOB, COELVHEHNN,
TEXHOJIOTNYECKINX BELLECTB U MaTEpPUasioB XNMUYECKONA TecToBble 3aaHMA Het Ja
npoueccax u TEXHOJIOTW; OCHOBHbIE MOHATUA 1
OKpy>XaloLleM Mupe B | COOTHOLLEHUA KaTaJIMTUYECKMX MPoL,eccoB
npogeccnoHanbHoM XUMUNYECKOW TEXHOI0M M
neAaTenbHoCTH
BnapeTb 3HaHWAMMN OCHOBHbIX
3aKOHOMEPHOCTEN KaTaMTUYeCKNX NpoLLeccoB OTyer no
B XVIMUW, HETEXUMUN 1 He(bjenepepa60TKe; MPaKTUYECKM Ia HeT
HaBbIKaM1 OMPeAeneHns CBONCTB MaTepuanos, | - oo o
NCNOoNb3yeMmblX, B 4HaCTHOCTW, B NpoLeccax
KaTa/nm3a XMMM4YeCcKoro npon3BoACTBa
YMeTb NpPOBOANTbL TEXHOJIOTMYECKME PaCYeThI
KaTa/IMTUYECKNX NPOLLECCOB B XUMNYECKON
TEXHOJIOrY; aHann3npoBaThb PU3NKO- OT4eT no
XUMUYECKME N MEXAHMYECKIE CBONCTBA npakTU4yecknM Ha HeT
MaTepunasoB, X KOPPO3UOHHYIO CTOMKOCTb U 3aHATUAM
TEXHOJIOMTMYHOCTb, MCMOJIb3YEMbIX B KaTannse
XUMUYECKUX MPOU3BOACTB
OMNK-2.2 OueHunBaeT
BO3MOXHOCTb
NpPUMEeHeHns B
TEXHOJIOrNYECKOon
LeAaTenbHOCTH YMeTb COCTaBNATb aJiFOPUTM peLleHuns OTYeT no
MaTeMaTUyeCcKux, BO3HMKAOLWMX 33434 NP OCYLLECTBIEHN MPaKTUYECKMM la Het
husnyvecknx, prsnko- | MaTepuanbHbIX U TEMJIOBbIX pacyeToB 3aHSTAAM
XUMUYECKUX, npoLeccoB KaTanumsa

XUMNYECKMX METOJI0B
peLieHns 3anad
npogeccroHasibHoi
LeATeNbHOCTY
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BnapeTb HaBblKaMy NCMOJIb30BaHMWA
TeopeTn4eCKnx oCHOB KaTaJin3a ON4 pelleHns

3afa4 NpoeccMoHaNbHON AeaTeNbHOCTH; OTyeT no
MeTo4aMM aHan3a 1 NPOrHo3MpoBaHma NPaKTUYECKUM Oa HeT
N3MEHEHWNIN TEXHNKO-3KOIOT NYECKNX 3aHATUAM
rnokasaTeneyn nNpoLeccoB KaTanusa,
opmMynMpoBaHns BbIBOLOB
3HaTb MaTeMaTnyeckue, pusnydeckne, Gusnko-
XUMUYeCcKne, XumMnyeckne metoabl Ans
pelwleHns 3afay B 061acTn KaTaanTUYECKNX
. TecToBble 3a4aHuNs HeTt Ha
NPOLLECCOB XMMMNYECKOW TEXHONOMW; METOANKN
aHasM3a KaTaMTU4eCKMX NpoLeccos B
XUMNYECKON TEXHOOr MK
KaTtanutuyeckue npoueccbl XMMU4ECKON TeXHOJIOrUun
OMK-1.3 MpumeHsieT
3HAHNA MEeXaHn3MOoB 3HaTb CTPOEHME BELWeCTB, Npupoay
XUMNYECKMX peakLnin, | XMMUYECKOWN CBS3M 1 CBOMNCTBAX Pa3/InyHbIX
NPONCXOAALLNX B K1aCCOB XMMUYECKNX 3JIEMEHTOB, COEAUHEHUN,
TEXHONOrNYeCcKnx BELLECTB 1 MaTepPUasoB XUMNYECKON TecToBble 3a4aHNA HeTt la
npoueccax u TEXHONOM NN, OCHOBHbIE MOHATUA 1
OKPY>KatoLLEM MMpe B | COOTHOLLEHNSA KaTalUTUYeCKMX MPoLLeccoB
npogeccnoHanbHom XVMUYECKOM TEXHOMOr N
nessTeNnbHOCTH
Bnapetb 3HAHNAMN OCHOBHbIX
3aKOHOMEPHOCTEN KaTaIMTUYeCKMX NPOLLEeCCOoB
B XMUKW, HeTexumMnn n HehTenepepaboTke; Ot4er no
o NPakTU4eCKUM Ha Het
HaBblkaMu onpefeneHns CBOMCTB MaTepunasos, 3AHSTUSM
MCMNOJIb3yeMbIX, B YaCTHOCTHY, B MpoLeccax
KaTajnsa XMMU4eCckoro npov3BoLCTBa
YMeTb NpoBOANTb TEXHOJIOMMYECKME pacyeThl
KaTa/IMTUYECKNX NPOLIECCOB B XUMNYECKON
TEXHONOMMN; aHaNN3NPOBaTb (YU3NKO- OT4yeT No
XUMUYECKNE N MEXAHNYECKNE CBONCTBA npakTU4yeCcknM Ha HeTt
MaTepurasoB, UX KOPPO3MOHHY CTOMKOCTb 1 3aHATUAM
TEXHONOMMYHOCTb, UCMOJIb3YyEMbIX B KaTamse
XUMUYECKMX MPON3BOACTB
OMNK-2.2 OueHuBaeTt
BO3MOXHOCTb
NpYMeHeHns B
TEXHOJIOrNYeCKom
DesTeNnbHOCTH YMeTb COCTaBAATb aNropuTM peLleHns OT4eT Mo
MaTEMaTUYECKUX, BO3HMKAOLWMX 33434 NP OCYLLECTBIEHNN MPaKTUYECKUM la Het
busnyeckmx, Gusnko- | MaTepuasbHbIX U TEMNJIOBbIX PacHeToB 3AHSTUSM
XUMUNYECKUX, npoLLeccoB KaTanusa
XUMUNYECKNX METOL0B
pelleHns 3agad
npogeccnoHanbHom
nessTeNnbHOCTH
BnapeTb HaBblKaMi MCMOb30BaAHUSA
TeopeTnYeCcKnx OCHOB KaTanunsa LN14 peLlleHuns
3aay NpodeccnoHanbHOM OeATENbHOCTY; OTyeT no
MeTo4aMM aHanm3a 1 NporHo3npoBaHua NpPakTU4eCcKnM Oa HeTt
N3MEHEHNIN TEXHNKO-3KOIOM NYECKNX 3aHATUAM
nokasaTesien NpoLeccoB KaTasn3a,
opMynnpoBaHns BbIBOLOB
3HaTb MaTeMaTnyeckune, usnyeckne, pusnko-
XVMUYeCKne, XMMn4yeckmne metoabl Ans
pelleHns 3aaay B 061acTu KaTaauTUYeCcKnx TecToBblE 3343HNS Het la

npoueccos XUMUNYECKOW TEXHONOMNMN; METOLMNKM
aHa/n3a KaTamTn4eCKmnx npoueccos B
XUMUYECKOWN TEXHONOUN
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TunoBble 3agaHnAa gnsa ﬂpOMe)KyTO‘-IHOﬁ aTrecTauumm no agucuuniinHe

B51.0.03.06 «KaTtanns B XMMM4YECKON TeXHONTOrMn»

(wndbp M HauMeHOBaHWe AUCLUNIIUHDBI)

ANA HanpaBneHuA 18.03.01 XumMu4yeckasa TexHonorus

(wundpp n HameHOBaHMe HanpaBreHUs NOAroToBKMU, CneunanbLHOCTH)

npocdunb TexHONOrnMa XMMM4YECKUX NPON3BOACTB

(HaumeHoBaHue npoduns)
2026

(roa npuema Ha o6pa3oBaTenbHYIO NporpamMmmy)

KoHTponupyemas (bie) komneTeHuus(m):

Orl1K-1 CnocobeH nayyaTb, aHanM3MpoBaTh, UCMOMNb30BaTb MEXaHMU3Mbl XUMUYECKNX PeakLUii, NPONCXOOALLNX B TEX-

Honorm4yeckmx npoueccax n okpyxatuiem Mmmpe, OCHOBbIBaACb Ha 3HAaHUAX O CTPOEeHUW BellleCTBa, Nnpnpoae xmMmmye-

CKOW CBSI3W U CBOMCTBAX Pa3MNYHbIX KNACCOB XMMMWUYECKMX SNIEMEHTOB, COEAVHEHWI, BELLECTB U MaTepuanos,

OlMNK-2 CnocobeH ncnonb3oBatb MaTemaTnyeckune, dusndeckmne, OrUsnKO-XMMUYECKUE, XMMUYECKMe MeToabl ANs pe-

LieHVs 3a4a4 NpodeccroHanbHOM AeATeNnbHOCTH
(Wwndp M HaMmeHoBaHWe KOMNETEHLMU(I))

Cneyugpukayuss mecmosesbix 3a0aHul

Yucno 3agaHumn

3aKpbITble OTKPbITbIE

KOMOMHUpOBaH-
Hble

CopepxaHue gucum-
NNuHbI (pasaensi / Tembl)

6op BapuaHTa OT-

60op BapuaHTa oT-
BeTa
BeTa
HUA

MHOro3Ha4HbIN Bbl

OAHO3HAa4HbIN Bbl

3aJaHne Ha conocrtaBneHune
3aflaHune Ha yCTaHoBIeHue npa-
BUNbHOW nocnegoBaTesibHOCTHN
3adaHung Ha gonofiHeHne
3a4aHuna Cc pa3BepHyTbIM OTBETOM
NpPaKTUKO-OpUEeHTUpPOBaHHbIE 3a4a-

3apgaHus ¢ BbIGOPOM OHOrO OTBETa
1 ob6ocHoBaHMeM Bblbopa oTBeTa
3anaHnsa ¢ BbIGOPOM HECKOMNBbKMX OT-
BETOB 1 060CHOBaHMEM Bbibopa OT-
BETOB

Bcero

Paspgen 1.
TeopeTnyeckne OCHOBbI Ka-
Tanusa

1.1 OOwme nonoxeHus Ka-
Tanusa

12

1.2 Knaccudmnkaums katanum-
3aTOpOB

12

Paspgen 2.
Hocutenu katanusaTtopos

2.1 TepmocToKKkne okcuapl
MeTansnoB Kak HOCUTENN Ka- 4 2 1 2 1
TanM3aTopos

12

2.2 Xapaktepuctuka u cno-
cobbl Npon3BoACTBa OCHOB- 3 1 2 2 2
HbIX HOCUTENen

12

Pasgen 3.
KaTanutuyeckme npouecchl
XUMUYECKON TEXHONOMNN

3.1-3.3 OcHOBHble KaTanu-
TUYEeCKMe NpoLeccbl XMMn- 10 5 4 1 6 8
YECKOM TEXHOMOrMmn

38

3.4 KatanusaTtopbl CMHTE3a 3
aMMuaka n MoHomepos CK

14




KonuuecTtBO 3aA4aHMin B KOMNJIEKTE OLLeHOYHbIX MaTepuanosB

Koa komneTeHuUun

KonuuectBO 3a-

HanmeHoBaHue KOMMeTeHLUH -
AaHnn

OrK-1

CnocobeH n3yyatb, aHann3npoBaTb, NCNOJIb30BAaTb MEXaHNU3Mbl XUMU4e-
CKnx peakumﬁ, npoucxogAaunx B TEXHOMOrM4YeCKMxX npoueccax U okpyxaro-
wem Mumpe, OCHOBbIBaACb Ha 3HaHUAX O CTPOEHUN BeLleCTBa, Npupoae xum- 50
MMWYECKON CBSA3M U CBOMCTBAX pa3nnyHbIX KnaccoB XUMNYECKNX 3TEMEHTOB,

COeVHEHNI, BELLECTB U MaTepuanos

OriK-2

CnocobeH ncnonb3oBaTe MaTemMaTMyeckme, pmsndeckme, PU3NKo-XmMmmnye-
CKue, XMMUYeckue MeToAabl ANa peLlleHuns 3agad npodeccroHarnbHom aes- 50

TENTbHOCTU

Cu,eHapvm BbINOJIHEHUS1 ANArHOCTUYECKUX 3aJaHUN

Twvn 3apgaHus

MocnepoBaTenbHOCTb AeMCTBUI NPU BbINOJTHEHUN 3a8aHusA

3agaHue 3aKkpbITOro TMnNa ¢
0OJHO3HaYHbIM BbIGOPOM Bapu-
aHTa oTBeTa

1. BHUMaTenbHO NpouMTaTh TEKCT 3a4aHus.
2. BblbpaTb e4MHCTBEHHbI BapuMaHT OTBETa U3 NpeasioKeHHbIX.

3agaHue 3aKpbITOro TmMna c
MHOro3Ha4HbIM Bbl60p0M Ba-
pnaHTOB OTBETA

1. BHumaTenbHO npoynTaTth TEKCT 3agaHus.
2. BbibpaTb HECKONBbKO BapnaHTOB OTBETa U3 NPEANOXKEHHbIX.

3agaHue 3akpbITOro TMna Ha
yCTaHOBIEHNE COOTBETCTBUS

1. BHMMaTenbHO NpounTaTh TEKCT 3a4aHUS U MOHSATb, YTO

B Ka4yecTBe OTBETa 0XMAalTCs Napbl 311eMeHTOB.

2. BHumarenbHo npounTtath 0ba cnvcka: cnucok 1 - Bompochkl, yTBepXaeHus, dakTbl, Mo-
HATWSA U T.4.; CMUCOK 2 - YTBEPXOEHWS, CBOWCTBA OOBHLEKTOB U T.4.

3. ConocTaBuTb anemMeHTbl cnucka 1 ¢ anemeHTamu cnucka 2, cdopMmMpoBaTh Napbl ane-
MEHTOB.

4. 3anucaTb 6ykBbl BapuaHTOB oTBeTa (Hanpumep, ABBI)

3agaHue 3akpbITOro TMna Ha
yCTaHOBIEHWEe nocrenoBa-
TenbHOCTU

1. BHUMaTenbHO NpoYMTaTh TEKCT 3aaHus 1 MOHATb, YTO B KAYeCTBE OTBETA OXMAaeTca
nocrnenoBaTenbHOCTb 3NIEMEHTOB.

2. BHMmaTtenbHO npounTaTth NpeasioKeHHble BapnaHTbl OTBETA.

3. MocTpouTb BEPHYH NOCNEAOBATENBHOCTb U3 MPEANOXEHHbBIX 3NTEMEHTOB.

4. 3anucaTb GykBbl BAPMAHTOB OTBETA B HY)XKHOW NocneaoBaTenibHOCTN 6e3 Npobenos 1
3HaKOB npenuHaHus (Hanpumep, BBA)

3afaHue OTKPbLITOro Tuna Ha
[IOMOTHEHNe

1. BHumMaTenbHO npounTaTh TEKCT 3a4aHus U MOHATb, YTO B KaYecTBe OTBeTa OXnaaeTcs
HeJocTalLwee A0MOSTHEHME.

. OnpenennTb Kakon MHopMaLun He XBaTaeT.

. BHeceHve nponyLieHHoro crnoea.

. 3anucatb B OTBET TOMbKO AOMNOMHEHUE.

3agaHue OTKpbITOro TUna ¢
pasBepHYTLIM OTBETOM

. BHMMaTenbHO npounTaTh TEKCT 3a4aHns U NOHATL CYTb BOMpoca.
. MpogymaTb Norvky 1 NonHOTY oTBETA.

. 3anucatb OTBET, UCMOSb3Ys YETKME KOMMaKTHblE (hOPMYNUPOBKM.
. B cnyyae pacyeTHol 3agaym 3anncaTtb peLleHne 1 OTBeT.

3aganue KOM6MHMpOBaHHOFO
TUNa: NPakTUKO-OPUEHTUPO-
BaHHble 3adaHuA

. BHumaTenbHo npounTaTh TEKCT 3a4aHus.
. BoinonHuTte ykasaHHble B 3agaHns 4eNCTBUS

N RN N

3agaHue KOMOMHNPOBAHHOMO
TMna ¢ BbI6opoM OA4HOro OT-
BeTa n obocHoBaHMeM Bbibopa
oTBeTa

1. BHMmaTenbHO npounTaTth TEKCT 3a4aHUS U NMOHATb, YTO B KAYeCTBE OTBETA OXMAAETCH
TONBLKO OAUH M3 NPEeANOXEHHbIX BapnaHTOB.

2. BHMmaTeneHo npoynTaTe NPeAoXeHHble BapyaHTbl oTBeTa.

3. BolbpaTb oaunH oTBeT, Hanbonee BEpHbINA.

4. 3anncaTb Tonbko BykBYy BbIGpaHHOIo BapnaHTa oTBeTa.

5. 3anucaTtb aprymeHTbl, 060CHOBbIBatOLME BbIOOP OTBETA

3agaHue KOMOUMHNPOBAHHOMO

Tuna ¢ BbIBOPOM HECKOINBKUX

0OTBETOB 1 060CHOBaHNEM Bbl-
6opoB OTBETOB

1. BHumaTenbHO npounTaTth TEKCT 3a4aHuUsi U NOHsITb, YTO B KaYeCTBe OTBETa OXMUaaeTcst
HECKOSbKO 13 NPeANOXeHHbIX BapUaHTOB.

2. BHMMaTenbHO npounTaTh NPeAoXeHHble BapuaHTbl oTBeTa.

3. BbibpaTb HECKONBKO BEPHbIX BapUAHTOB OTBETOB.

4. 3anncaTb nocnegoBaTenbHO OykBbI BbiOpaHHbIX BapuaHToB 6e3 Nnpo6enoB 1 3HakoB
npenuHanusa (Hanpumep, ABB).

5. 3anucaTtb aprymeHTbl, 060CHOBbIBatOLLME BbIGOP KaXx4oro M3 OTBETOB




Cucrtema oueHMBaHUSA 3ag4aHnUN

YKa3aHus no oLeHUBaHUIo

Pe3ynbTaTt oueHMBaHusA (6annbl, NOfy4eHHbIe 3a BbINOS-
HeHuWe 3afaHusa | xapakTepucTuKa NpaBUNbLHOCTU OTBETA)

3agaHue 3aKpbITOro TUNa ¢ 0AHO3HaYHbIM BbIGOPOM Ba-
puaHTa oTBeTa CYMTaeTCsi BEpPHbIM, €CI NPaBUbHO
onpeferneH BapuaHT oTeeTa

3a npaBunbHbLIN BapuaHT oTBeTa Haumcngaetcs 1 6ann

3agaHue 3aKpbITOro Tmna ¢ MHOro3Ha4YHbIM BbI60pOM Ba-
p1aHTOB OTBETA CHNTAETCA BEPHbIM, €Cln nNpaBuUi1bHO
onpeaeneHbl BCe BapnaHTbl oTBeTa

3a npaBunbHbLIN BapuaHT oTBeTa Haumicnsaetca 1 6ann

3afaHne 3aKpbITOro TMNa Ha yCTaHOBMNEHWE COOTBET-
CTBMS CUMTaAETCSl BEPHBbIM, ECMN NpaBUSIbHO YCTaHOB-
NeHbl BCe COOTBETCTBUS (No3unLmum U3 ogHoro ctonbua
BEPHO COMOCTaBMEHbI C NO3MUMAMUN OPYroro)

KonuyectBo 6annoe onpepgenaeTcd Ymcnom nap ana cono-
cTaBneHus. 3a kaxgoe npaBwUIbHO yCTaHOBJIEHHOE COOTBET-
cTBUe Hauncnsietca 1 6ann.

3afaHve 3aKpbITOro TMnNa Ha ycTaHoBMeHWe nocnefosa-
TENbHOCTN CYUTAETCHA BEPHbIM, €CNY NPaBUITbHO yKka3aHa
BCSI NOCnefoBaTenbHOCTb Lmdp

MakcuManbHbI 6ann onpegensieTcst KONMYeCTBOM 3/1EMEHTOB
B nocrnegoBartenbHocTh. B crniyyae owmnbku B ogHOM MecTe -
CHWKEeHMe Ha oauH 6ann. 3a Kaxgoe npaBuIibHO YKa3aHHOe
MECTO 3NeMeHTa B nocriegoBaTenbHOCTN HavncnsaeTces 1
oann.

3apaHue OTKpLITOro TMNa Ha AOoMNoNHeHWe, rae npeao-
CTaBNAETCs NpeanoXxeHne unm parMeHT TEKCTa, B KOTO-
pOM MPOMYLLEHO OFJHO U HECKOIBLKO CMOB MU ¢hpas.
3apaya CoCTOUT B TOM, YTOObI 3aNOMHWTL NPOMYCKX, BOC-
CTaHOBMB TEM CaMblM UCXOAHbBIN CMbICI NPEATIOKEHNS].

2 Ganna 3acynTbiBaeTCs, €ClNu CTyAeHT Bnucarsn npaeubHbIN
OTBET B COOTBETCTBUM C KITHOHOM.

1 6ann moxeT GblTb 3acyMTaH 3a GIM3KMIA K NPaBUbHOMY OT-
BET, €CN OH AEMOHCTPUPYET YaCTUHHOE MOHUMAHWE.

3apaHve OTKPbITOro TUMa C pa3BepHyTbIM OTBETOM CYM-
TaeTcsl BEPHbIM, €CNN OTBET COBNAZaeT C 3TarloHHbIM Mo
cofepKaHuio 1 MosiHoTe

MakcumanbHbeIn 6ann - 4. CTyaeHT moxeT nonyyntb 4 6anna
3a MOSHbIN 1 NPaBUmbHBLIA OTBET, NOTUYHO U3NOXEHHBIV U C
KOPPEKTHOW TEPMUHOMOTUEN, NN MEHbLLE 32 HEMOSTHbIE UITN
HETOYHO CHOPMYIMPOBaHHbIe oTBeThl. MonHoTa (1 6ann),
MpaBunbHocTtb (1 6ann), JlormyHocTs (1 6ann), TepmuHonorus
(1 6ann).

3agaHue kKOMGUHMPOBAHHOTO TNA C BbIGOPOM OHOTO
oTBeTa M 060CHOBaHUEM Bblbopa OTBETa CYUTAETCS BEp-
HbIM, €CNnv NPaBUIbHO YkasaHa umdpa 1 npuBeaeHs.l
KOPPEKTHbIE apryMeHTbI, Ucnosb3yemMble Npu Belibope OT-
BeTa

3a npaBunbHbLIN BbIGOp oTBeTa Hauncnsietcs 1 6ann. 3a kade-
CcTBEHHOe obocHoBaHue - ewle 2-3 6anna. Kputepun oueHmea-
HMS1 060CHOBaHUSA JOSKHbI ObITb YETKO onpeaeneHsbl (Hanpu-
Mep, NIOTMYHOCTb, MOSIHOTA, UCMOoNb3oBaHKe akToB). Henpa-
BUIbHbIV BbIGOp oTBeTa - 0 Bannos, Aaxe ecnu obocHoBaHWe
4aCTUYHO BEPHOE.

3agaHue KOMOMHMPOBAHHOMO TMNa C BbIGOPOM HECKOSb-
KMX BapuaHToB oTBeTa 1 o60cHoBaHMEM BbiGopa oTBeTa
CUMTaAETCs BEPHbLIM, ECNY NPABUIBHO yKasaHa umudpa u
npuBeaeHbl KOPPEKTHLIE apryMeHTbI, UCNOSb3yeMble Npu
BbibOpe oTBeTa

3a npaBunbHbIV BbIGOp O0TBETa HauucnseTtca 1 6ann. 3a kadve-
cTBeHHoe obocHoBaHwMe - ewe 2-3 6anna. Kputepum oueHvsa-
HMS 000CHOBaHUSA AOIMKHBI ObITb YETKO onpeaeneHsbl (Hanpu-
Mep, NOrMYHOCTb, MOSIHOTA, UCMONb30BaHue dakToB). Henpa-
BUIbHbIN BbIGOp oTBeTa - 0 6anno., Aaxe ecnv 060CHOBaHNE
YacCTUYHO BEPHOE.

TecToBble 3agaHns

Bpems
Ne Bbinosn- | YpoBeHb
OTBeT Ha 3apa- Tun P Homep
3apa- CopaepxaHue 3agaHus HEeHusl 3a-| CIIOXHO-
Hue 3apaHua paspena
HUA AaHuA, | cTn, 6ann
MWH

OlK-1 CnocobeH n3yyaTb, aHannsanMpoBaTh, UCMOMb30BaTb MEXAHWU3Mbl XMMUYECKUX peaKkLuiA, MPOUCXOASALLNX B
TEXHOMNOMMYECKNX MPOLIECCaXx U OKPYXXatoLLEeM MUPE, OCHOBLIBAsICb Ha 3HAHMSIX O CTPOEHWUM BeLLecTsa, Npupoae Xu-
MUYECKOI CBSA3WN U CBOWCTBAX PasnnyHbIX KNAcCoB XMMUYECKMX 3NIEMEHTOB, COeAVHEHI, BELLLECTB U MaTepuanoB

MpounTanTe TEKCT Bonpoca u Bbibe-
pvTe NpaBuUMbHbIA OTBET:

1. KatanusaTopom Ha3blBaeTcs Belle-
CTBO, KOTOpOE:

A) YckopsieT XUMUYECKYH0 peakLunio 1
pacxopyeTcs B npouecce

3akpbITbIv
C BblOO- 1.1 Obwme
[5) pom oa- 1 1 NonoXxeHus
HOro OT- KaTanusa
BeTa




Bpems

Ne Bbinon- | YpoBeHb
3apa- CopepxaHue 3agaHus Otser na sapa- Tun HEHUA 3a-| CIOXHO- Homep
Hue 3apaHuna paspena
HUA AaHuA, | cTn, 6ann
MUWH
B) YckopsieT XMunyeckyto peakumio, Ho
He pacxoayeTcsi B Hel
B) 3ameanseT xumuyeckyto peakuumto n
He pacxoayeTtcs
") NameHsieT TepmoanHaMmnyeckyto
BO3MOXHOCTb peakuuu
MpounTanTe TeKCT Bonpoca 1 Bbibe-
puTe NpaBuibHbLIA OTBET:
YKkaxuTte, Kak M3aMeHseTca 9Heprus ak-
TmBauum (Ea) B npucyTcTBMM KaTanu- 3aKpbIThIi
3aTopa? ¢ Bbl6O- 1.1 Obwume
2. A) OcTaeTcs HEU3MeHHOM B pom oa- 1 1 MoJIoXeHus
B) YBenununBaeTcda no cpaBHEHUIO C HOro oT- KaTanusa
HeKkaTanuTUyeckoln peakuven BeTa
B) YMeHbLUaeTcsi No cpaBHEHUIO C He-
KaTanMTn4eckon peakumnen
") PaBHa TennoBomy acbdekTy peak-
umm
MNpouunTanTe TEKCT U AONONHUTE
tpasy:
OTKpbITbIN 1.1 Obwume
3. KatanusaTop, KOTOpbI HAaxXo4uUTCH B rOMOreHHbIM | Ha gonos- 2 2 NonoXeHus
ToW xe hase (ra3oBoOV UNM XXnAKown), HeHne KaTanusa
YTO M peareHTbl, Ha3biBaeTCs
KaTanusom.
KaTtanunsaTop B
paBHOW CTENEHU
ycKopsieT v npsi-
MNpouunTainTe TEeKCT Bonpoca u ganTe | Mmyto, 1 obpaTHyto
pa3BepHYTbIN OTBET: peakumm, cHmxkasi | OTKpbITbI
3HEepruto aktmea- | C pas- 1.1 Obwume
4. MosicHuTe, NnoYemy KaTanuaaTop He ummn ans obomx BEpHY- 2 3 NosoXeHus
CMellaeT paBHOBECHE XUMNYECKOW pe- | HanpaBneHwWn, |TbiM OTBe- KaTanusa
aKuuu, a TOMbKO YCKOPSIeT ero 4OCTW- | BCNeACTBUE YEro TOM
XeHve. KOHCTaHTa paBHO-
Becus (K_paBH =
k_np/k_obp) He
MeHsieTCs.
MpounTanTe TEKCT Bonpoca, Bbibe-
puTe oAWH NpaBUNibHbIA OTBET U B. MHrmbuTopsbl Sanane
obocHyMTe cBOM BbIOOP: (kaTanuTnyeckme
aabl) 6noknpytoT KOMOMHY-
poBaHHOro
WHrmbuTopbl — 3TO BellecTsa, KOTo- aKTMBHBIE LEHTPbI | "
pble: Katanusartopa Bopom of- 1.1 O6wme
5. A) YckopsatoT uenesyto peakumio Unun cBA3bIBaloT HOO OT- 2 3 NnonoXxeHus
B) YBennumBatoT CeNeKTMBHOCTb KaTa- | akTMBHblE NpoMe- BeTa U KaTanuaa
nusaTtopa XKYTOYHbIE Ya-
B) YMeHbLIaT CKOPOCTb XMMNYECKOWM CTULbI, CHUXas ?ﬁi;:i:f-
peakumm CKOpPOCTb peak- 6opa

I') BoccTaHaBnmBaloT akTUBHOCTL KaTa-
nn3artopa

LN,




Bpems

Ne Bbinon- | YpoBeHb
OTBeT Ha 3aga- Tun Homep
3apa- CopepxaHue 3aAaHusA HeHMsl 3a-| CII0XHO-
Hue 3aAaHuA pasgena
HUA AaHuA, | cTn, 6ann
MWH
MpouuTanTe TekcT Bonpoca 1 ycta-
HOBUTE COOTBETCTBME MeXAY TUNOM
KaTanu3a v npoueccom:
Tun katanusa | Peakuus
1. FomoreH-
. A) MN'opoouncTka
HbIN
B) CepHokucnoT-
2. [eTeporeH- | Hoe ankunuMpoBa-
HbIl Hune n3obyTaHa Oy-
TmneHamn 3aKkpbIThIN 1106
B) CepHokucnot- Ha cono- ! tune
6. HOe pasnoxeHHe A - craBne- 2 4 NONoXeHus
KaTanuaa
rmune > T111 12 Hue
") Okucnexuve SO,
B SO3 Ha VzOs
3anuwuTe BbIGpaHHbIe LMdpbI Nog co-
OTBETCTBYHOLLUMMY OyKBaMU:
A|lB|B|T
MpoynTanTe TeKCT Bonpoca 1 Bbibe-
puTe NpaBUIbHbIA OTBET:
YKaXnTe K KaKOMy TUMy OTHOCSITCA Ka- o
TanusaTopbl, COCTOSALLME U3 aKTUBHOTO SaKpeITbIN
’ § ¢ BbIGO- 1.2 Knaccu-
7 MeTanna, HaHeCEHHOro Ha NMOPUCTbLIN B oM o 1 1 hukaLws ka
) okeung (PH/AILOs): P
HOro OT- TanM3aTopos
A) PepmeHThI
BeTa
B) FoMoreHHble KOMMMEKChI
B) HaHeceHHble reTeporeHHble kaTanm-
3aTopb!
") MpomoTopsbl
MpounTanTe TEKCT Bonpoca u Bblbe-
puTe TpU NpaBUIIbHbIX OTBETa:
BbibepuTe npusHaku, xapakTepHble o
P P P P 3aKpbIThI
ONsi KNCNOTHO-OCHOBHOIO KaTanuaa:
A) BKrioyaeT cTafuio nepeHoca npo ¢ BoiGo- 1.2 Knaccn-
8. ToHa A P P ABB poOM He- 1 1 urkaums Ka-
CKOIbKMX TanuM3aTtopos
B) YacTto ncnonb3yetca anst KpekuHra
OTBETOB
yrneBoopoaoB
B) AKTUBHbIMU LieHTpamMu SBNSIOTCS
LEeonnTbl NN OKCUAbI antoMUHUSA
") Bcerpa npoBoanTes B Xuakon dase
MpounTanTe TEKCT U AOMNONHUTE
asy: o
Ppasy OTKpbITbIN 1.2 Knaccu-
9. npomoTopamMn | Ha goron- 2 2 uKaumsa Ka-
BellecTtBa, koTOpble camu no cebe He P P A tpukany
HeHue TannsaTopoB

obnagaloT KaTanuTUYeCcKon akTUBHO-

CTb}0, HO JOOaBMeHHble B HEOOMbLLNX




Bpems

Ne Bbinon- | YpoBeHb
OTBeT Ha 3aga- Tun Homep
3apa- CopepxaHue 3agaHus HEHUA 3a-| CIOXHO-
Hue 3apaHuna paspena
HUA AaHuA, | cTn, 6ann
MUWH
KonmnyecTBax K kKatanm3aTopy yBenmuu-
BalOT €ro aKTUBHOCTb, CENEKTUBHOCTb
“nn cTabunbHOCTb, Ha3bIBAOTCA
MpounTanTe TEKCT BONpoOCca U pac-
NnonoxuTe B NpaBUIbHOW Nocrneao-
BaTeNbHOCTU:
PacnonoxuTe Tunbl kKatanua3aTopos B o
3aKkpbITbIN
nopsiake yBenuyeHnst ux ctabunbHOCTU Ha ycTa 1.2 Knaccu-
10. |(oT HanMeHee cTabunbHbIX K Hanbonee BAB HOBREHME dukaums ka-
cTabunbHbIM): 2 2 TanusaTopoB
nocne-
A) MeTannokoMnnekcHble (roMoreH-
poBa-
Hble)
TENbHOCTU
B) ®epmeHThI
B) Okcuabl meTannos (Hanpumep
V,05)
MoHodyHKLMO-
HanbHbIE UMEIOT
OAVH TUM aKTuB-
HbIX LEeHTpoB. bu-
MpouuTanTe TeKCT Bonpoca 1 aante yHKLMOHAMBHbIE
pa3BepHyTLIN OTBET: — ABa T1na Lek- .
TPOB, BbIMOMNHA- | OTKpbITbIN
LLNX pasHble ponu| ¢ pas- 1.2 Knaccu-
Hanuwute otanuma 6udyHkumo- P P P
11. (Hanpumep, me- BEpPHY- 3 4 dukaums ka-
HarbHbIX KaTannsaTopos OT MOHO- TannMYeckuin | TbiM OTBE- Tanu3aTopos
PyHKLUMOHanbHbIX. MprBeanTe npumep KNCAOTHBIN). Mpy- ToM
B6ndyHKLMOHaNbLHOro KaTan3aTopa B Mep: KaTannaaTop
HedTenepepaboTke. prchopMmHra Pt-
Rely-Al,O; (Pt —
aerngpvpoBaHve,
Al,O3 — n3omepu-
3auus).
Bl
Cepa 1 MbIWbsK
xemocopbupy-
MNpouunTanTe TEKCT Bonpoca, Bbibe- | loTcs Ha noBepx- |3agaHve
puTe ABa NpaBUIibHbIX OTBETa U HocTu Pt, obpa3sysi|kKoMOUHM-
o6ocHyWTe cBOM BbIGOP: NPOYHbIE CBA3WN |POBaHHOIO
(Pt-S, Pt-As), |Tuna c Bbl-
YKkaxuTte BellecTBa, KOTopble MOryT 6rokmpys aktus- |60pom He- 1.2 Knaccu-
12. |BbICTynaTb «KaTanMTUYECKUMU SOaMU» | Hble LEHTPbI (He- [CKONbKMX 2 3 dukaums ka-
Aansa Pt-katanusaTopos pudopmuHra obpatumoe OTBETOB 1 TanM3aTopos
A) Xnop oTpaeneHune). |obocHoBa-
B) Cepa (S) Xrop yBenuyn- |HUMeMm Bbl-
B) H-renTaH BaeT KMCNOTHOCTL [B6opa OT-
M) Mbiwbsk (As) Karanusartopa, a |BeTa
H-renTaH ABNs-
€TCH KOMMOHEH-
TOM CbIpbS.
MpounTanTe TeKCT Bonpoca u Bbibe- . 2.1 Tepmo-
. 3aKkpbIThIN .
13. |puTe npaBUNbHbLIX OTBET: b ¢ BLIGO 1 1 CTOWKME OK-

cuabl meTarn-




Bpems

Ne Bbinon- | YpoBeHb
OTBeT Ha 3apa- Tun Homep
3apa- CopepxaHue 3aAaHusA HeHMsl 3a-| CII0XHO-
Hue 3aAaHuA pasgena
HUA AaHuA, | cTn, 6ann
MWH
YkaxuTte okeng antomuHug (Al,Os), Ko- pom oa- JIOB KakK HO-
TOPbIN LUMPOKO MCMONb3YeTCs KakK HOo- HOro oT- cuTenu Kkata-
cuTenb B npoleccaxHedTenepepa- BeTa nn3aTopoB
OOoTKM:
A) a-Al, O3 (kopyHa)
B) y-Al,O;
B) n-Al, O3
") AMopdpHbIn Al(OH);
MpounTanTe TeKCT Bonpoca 1 Bbibe-
puTe ABa NpaBUIIbHbIX OTBETA:
YKaxnTe OCHOBHblE METOAbI onpeae- . 2.1 Tepmo-
3aKpbITbI .
NEHUsI TEKCTYPHbIX XapakTepUCTUK ¢ BbI6O CTOWNKMNE OK-
€rbHasA NOBEPXHOCTb, pa3vep U cuabl meTan-
14, |(yRenbHas nosep pasmep BI POM He- 1 1 A
yAenbHbI 06beM Mop) HOCUTENS U Ka- OB Kak Ho-
CKOINbKMX
Tann3aTopoB: cuTenu Kkata-
OTBETOB
A) YrneBogopogHas nopomeTpusi nn3aTopoB
B) PTyTHas nopomeTpus
B) MNenveBasa nopomeTtpus
") A3oTHas nopomeTpusi
MpounTanTe TeKCT BOonpoca 1 Bbibe-
puTe Tpu NpaBUIIbHbIX OTBETa:
Kaknmu cBoicTBaMu JormkeH obna-
- . 2.1 Tepmo-
AaTb naeanbHbI HOCUTENb KaTanuaa- 3akpbIThIi .
CTONKMNE OK-
Topa? C BblOO- cuabl MeTan
15. |A) PasBuTasa ygenoHas NOBEPXHOCTb ABB pom He- 2 1 OB KaK HO
(100-1000 m?/r) CKOIbKMX
cuTenu Kkarta-
B) Bbicokas mexaHu4eckasi NpO4YHOCTb OTBETOB
nn3aTopoB
B) Xumunyeckas MHEepPTHOCTb K aKTUB-
HOMY KOMMOHEHTY
) PactBOpUMOCTb B peakLMOHHOM
cpene
MpounTtanTe TEKCT U [ONOJNTHUTE 2.1 Tepmo-
asy: . CTOVKMNE OK-
Ppasy OTKpbITbIN
cuabl meTan-
16. nenTnsayum Ha gonorn- 2 2
Mpu cnHTE3€e antoMOOKCUAHOIO HOCK- Hehe OB Kak Ho-
Tens 0gHOOCHOBHas kucnoTta gobasns- cuTenu kata-
eTcd C uenbto . nn3aTopoB
MpounTanTe TEKCT Bonpoca u Bblbe-
puTe NpaBUNbHbIA OTBET:
- 2.1 Tepmo-
Ykaxunte, 4nsa 4ero ncnonb3yeTcs yr- 3aKkpbITbIN CTOMKME OK
NEeBOAOPOAHbIV CIOW NpW yrneBoao- ¢ BbI6O-
. cuabl meTan-
17. |poaHO-aMMMa4HON (POPMOBKE antoMo- A pom oa- 1 1
OB Kak Ho-
OKCUZHOTO HOCUTENS: HOro oT-
cuTenu Kkarta-
A) dopmoBaHue cep; BeTa
nn3aTopoB
B) CHnxeHve NoBepxXHOCTHOro HaTH-
XeHuns;
B) Hentpanusauusi KUcnoThbl.
MpounTanTe TeKCT Bonpoca, Bbibe B 3apaHve
L y-Al,O; o6na- A 2.1 Tepmo-
pvTe OAWH NpPaBUIbHbIA OTBET U . | KOMBUHK- .
18. - - Aaet passuTon 2 3 CTOVKMNE OK-
060CHYyITe cBOW BbIGOP: N pOBaHHOIO
NMOPUCTON CTPYK- cuabl meTan-
Tuna c Bbl-

TYPOW 1 BbICOKOM




Bpems

Ne Bbinon- | YpoBeHb
OTBeT Ha 3aga- Tun Homep
3apa- CopepxaHue 3aAaHusA HeHMsl 3a-| CII0XHO-
Hue 3aAaHuA pasgena
HUA AaHuA, | cTn, 6ann
MWH
YKaxuTte, novyemy B katanusaTopax yaenbHon no- |6opom oa- OB KakK Ho-
ruapoounctkn (CoMo/Al,O3) ncnonbay- BEPXHOCTbHO HOro oT- cuTenu kaTa-
etcsa y-Al, O3, a He a-Al,03 (200-300 m?/r), BeTau nn3aTopoB
A) a-Al, O3 nnasutcs npu 400°C YyTo no3sonseT |obocHoBa-
B) y-Al,O3; nmeeT GonbLUyIO yaernbHy | PABHOMEPHO pac- | HUEM Bbl-
NOBEPXHOCTb ANA AUCTIeprMpoBaHna  |NpeaennTb aktue-| 6opa oT-
CynbdunI0B METannos Hyto a3y (Co, BeTa
B) y-Al,O; BoccTaHasnmeaet MeTannsl | Mo) B Buae men-
N a-Al, O3 pearupyeT c cepoBogopo- |KUX KpUCTannnTos
J10M cynbunaos, To-
roa kak a-Al,O5
NUMEET OYEHb HUS-
KYO NMOBEPXHOCTb
(<10 m?/r).
MpounTanTe TEKCT Bonpoca u Bblibe-
puTe NpaBUINbHbIA OTBET:
2.2 XapakTe-
MeToa dhopMoBaHWs kaTanM3aTopos, o
noApasyMeBatoLLmin NpoaaBnMBaHne SakpbITLI pucTika u
pasy o P C Bbl6O- crnocobbl
nacTtoobpasHoi Macchl Yepes hunb-
19 ey e nocrieaytoLwen peskon Ha rpa B POM Oft- 1 L nponsson-
Py y P P HOro oT- CTBa OCHOB-
Hyrbl, Ha3blBaETCS:
BeTa HbIX HOCUTE-
A) TabneTtupoBaHue o
nen
B) OkcTpyaus
B) OpaxumpoBaHue
IN) PacnbinutenbHas cyLika
MpounTanTe TeKCT BOonpoca 1 Bbibe-
puTe NpaBUIbHbIA OTBET:
2.2 XapakTe-
YkaxuTe, ons Yero ncnosnb3dyeTcs am- 3aKpb|TbIIZ pucTuka n
MMaYHbIii GOV NpU YrMeBO0POAHO- ¢ BbliGO- CcnocoGe!
20. |aMmuauHoit hopMoBKe anioMooKkcUa- B pom oa- 1 1 Nponseon-
HOTO HOCHTENS: HOro oT- CTBa OCHOB-
A) dopmoBaHve ceep; BeTa Hbl‘)‘( HocuTe-
B) CHWXeHNe NOBEPXHOCTHOTO HaTs- nen
XKeHus;
B) Hentpanusauusi KUCnoThbl.
MpounTtanTe TEKCT U [ONONHUTE 2.2 Xapakre-
cdpasy: pucTmka u
OTKpbITbIN CcnocoObI
21. |Temnnat go6aBnsOT NpyU CUHTE3E HO- TEKCTYPHbIX Ha gonon- 2 2 npoun3eos-
cuTenen ons perynMpoBaHus HeHue CTBa OCHOB-
XapaKTepUCTHK HO- HbIX HOCKTE-
cutenen nemn
Cnow noBepx-
HOCTHO-aKTUBHbIX
o . BewecTs (MAB) 2.2 Xapakrte-
MpouuTanTe TeKCT Bonpoca v aante .
. npu yrnesogo- |OTKpbITbIN pucTmka un
pa3BepHyTLIN OTBET:
poaHo-ammuaY- C pas- cnocobbl
22. HON hOPMOBKe BEPHY- 3 4 npou3esoa-
PacckaxwuTte, Ans 4yero ucnonb3yeTcs
o HOCUTENS UCMOSb-| TbIM OTBE- CTBa OCHOB-
cnon MAB npu yrnesogopogHo-aMmu-
o 3yeTcs Ans CHUY- TOM HbIX HOCUTE-
a4yHoM (hOPMOBKE HOCUTENSI. o
XKEHWsi NoBepXx- nen

HOCTHOIO HaTsAXe-
HUA Ha rpaHule




Bpems

Ne Bbinon- | YpoBeHb
OTBeT Ha 3apa- Tun Homep
3apa- CopepxaHue 3aAaHusA HeHMsl 3a-| CII0XHO-
Hue 3aAaHuA pasgena
HUA AaHuA, | cTn, 6ann
MWH
pasgena das «yr-
nesogopoj — pac-
TBOP ammMunaka.
9710 npepoTBpa-
waetT gedopma-
LMI0 Kannu nces-
[0300s TMAPOK-
cvaa anoMuHus
npwn cpopmmpoBa-
HUK cdhepUYdecKmx
rpaHyn.
MpounTanTe TEKCT BONpoOca U pac-
nonoxwTte B NpaBUNIbHOW Nocnepo-
BaTeNbHOCTU:
2.2 XapakTte-
PacnonoxuTe ctagum nonyyYeHns Ho- puCTIKE 1
cuUTens MeTo40M 3KCTPY3nu B npa- 3akpbIThIi
BMﬂbHOMrK)iﬂKe' > P Ha§CTa Cnocobb!
23. P ’ . BIrBA npoussoa-
A) MpokanuBaHue npu BbLICOKON TeMmne- HOBNeHne
2 3 CTBa OCHOB-
patype; nocne-
HbIX HOCUTE-
B) CmelumBaHme nopoluka ¢ nentusa- noBa- et
TOPOM 1 BOOOW; TENbHOCTU
B) Cywka rpaHynm;
") MpogaBnuBaHne maccol Yepes u-
neepy (popmoBaHue).
AT
MpounTanTe TEKCT BOonpoca, BbiGe- | B kunswem crnoe
puTe ABa NpaBUIibHbIX OTBETa U rpaHyIbl UHTEH-
006OCHyMTe cCBOM BbIGOP: CVBHO CTankuea- |3agaHve
IOTCS U TPYTCS  |KOMOUHK- 2.2 XapakTe-
Ykaxute TpeboBaHus, npeabsBnse- Opyr o apyra, no- |poOBaHHOro pucTmka un
Mbl€ K MEXaHW4YeCKOM NMPOYHOCTU KaTa- | 3TOMy BaXHa  |Tuna C Bbl- crnocobbl
24. |nNM3aTopOoB Ansi NPOLIECCOB B KUMSLLEM | YCTOMYMBOCTb K |6OpoM He- 2 3 npou3eos-
cnoe uctmpanmio. Ccpe- |Ckonbkmx CTBa OCHOB-
A) YcTonumBocTb Kk uctmpanuto (abpa- | puyeckas popma |0TBETOB U HbIX HOCUTE-
3MBHasi NPOYHOCTb) obecneymBaeT |0boCHOBa- nen
B) YcTtonumBocTb K pasgaBnvBaHuio Ny4LUyto ncesao- [HUem
B) Bbicokas nnotHocTb >5 r/cm® OXMKaAEMOCTb U
") Cchepuueckasi hopma rpaHyn paBHOMeEpHOe ne-
peMeLlMBaHue.
MpounTanTe TeKCT BOnpoca 1 Bbibe-
P - P 3.1 OcHos-
puTe NpaBuUINbHbIA OTBET:
Hble KaTanm-
. 3aKpbIThI Tyeckne
Mpouecc nocTeneHHon NoTepu akTuB-
¢ BbI6O- npoveccsl
HOCTW KaTanu3aTtopa n3-3a OTNOXeHUs o
25. B pom oa- 1 1 XUMUYECKOM
KOKCa Ha MOBEPXHOCTW Ha3biBaeTCA:
HOro oT- TEXHOMOorm
A) Opasnerine BeTa (Oes3akTuBa
B) CnekaHue LS, pereHe
B) 3akokcoBbiBaHue (6n1okMpoBka) P
pauws)
") MpomoTtuposaHne
MpounTanTe TeKCT Bonpoca 1 Bbibe- 3aKpbITbI 3.1 OcHOB-
pute npaBManblVI OTBeT: C BblDO- Hble KaTanu-
26. A pom oa- 1 1 Tnyeckme
YKaXKuTe meTof pereHepaummn 3aKok- HOro oT- npoueccsl
BeTa XMMUYECKON

COBaHHbIX KaTalin3aTtopoBs:




Bpems

Ne Bbinon- | YpoBeHb
OTBeT Ha 3aga- Tun Homep
3apa- CopepxaHue 3aAaHusA HeHMsl 3a-| CII0XHO-
Hue 3aAaHuA pasgena
HUA AaHuA, | cTn, 6ann
MWH
A) BbbkuraHve kokca B Toke Bo3ayxa TEXHOOorm
npu KOHTpPONMpyemoun TemnepaTtype (desakTtuBa-
B) O6paboTka napom ums, pereHe-
B) Xvmnyeckasi npombiBka pactBopu- paums)
TenaMm
') BameHa Bcero ob6bema katanusa-
Topa
MpounTanTe TeKCT Bonpoca u Bblbe-
puTe TpY NpaBUNIbHbLIX OTBETa:
3.1 OcHos-
OCHOBHbIE MPUYNHBI Ae3aKTUBaALMN Ka- Hble KaTanu-
TanM3aTtopos: 3aKkpbIThI Tnyeckme
A) YMeHbLUeHWe nroLaan akTMBHOWM C BblOO- npoweccol
27. |NOBEpPXHOCTY; ABL poM He- 2 1 XMIMUYECKOM
B) Bnoknposka; CKOINbKMX TEXHOMormm
B) HepgocTtaTtouHoe KONUYEeCTBO aKTuB- OTBETOB (de3akTtnBa-
HOro KOMMOHEHTA; Lus, pereHe-
IN) MpoTekaHne napannenbHbIX peak- paums)
Lumi;
) OTpaBneHue.
. 3.1 OcHog-
MpounTanTe TEKCT U AOMNOJNHUTE
dpasy: Hble KaTanu-
) Thdeckme
OTKpbITHIN npotieccesl
HeobpaTnmas noteps akTMBHOCTY Ka- HeobpaTUMbIM .
28. Ha gonon- 2 2 XUMUYECKON
TanusaTopa BCrneacTBUE XMMUYECKOTO OTpaBreHnem
. HeHue TEXHOMormm
B3aVMOAENCTBUNS akTUBHOIO LIeHTpa C
(Oes3akTnBa-
NPUMECHIO Cbipbsl HAa3bIBAETCS
Lusi, pereHe-
KaTanusartopa.
pauws)
BosnewnctBue Bbi-
COKOW Temnepa-
Typbl (Bbie TEM-
nepatypbl Tam-
MaHa), Hanuune
) 3.1 OcHos-
napoB BOAbI, 0-
- - _ Hble KaTanu-
MpouuTanTe TeKCT BONpoca 1 AanTe | KarnbHbli Nepe- .
. OTKpbITHIN TU4eckmne
pa3BepHyTLIN OTBET: rpes. CnekaHve
MPVIBOAWT K yKpyN C pas- npoveccsl
29. P yKpY BEpHY- 3 4 XYMUYECKOMN
HasoBuTe NpUYnHbLI CNekaHus kaTanu- | HEHUIO KpucTan-
_ |TbIM OoTBE- TEXHOMOru
3atopa. OnuwnTe BNUSIHWE Ha KaTanu- | NINTOB aKTUBHOM
TOM (Oes3akTnBa-
TUYECKYH aKTUBHOCTb. dasbl unu vYactuy,
Lus, pereHe-
HOCUTENS, YMEHb-
pauws)

LLUEHWIO yAenbHON
MOBEPXHOCTU U,
Kak cneacreue,

CHVXEHUIO aKTWB-

HOCTW.




Bpems

Ne Bbinon- | YpoBeHb
OTBeT Ha 3aga- Tun Homep
3apa- CopepxaHue 3aAaHusA HeHMsl 3a-| CII0XHO-
Hue 3aAaHuA pasgena
HUA AaHuA, | cTn, 6ann
MWH
MpounTanTe TEKCT BONpoca u ycTa-
HOBUTE COOTBETCTBUE MeXAy MeTo-
[OM aHanu3a v onpegensemMoun xa-
PaKTepUCTUKOM:
MeTog XapakrepucTtuka
1. AsoTHas no- | A) ®a3oBbiit co- 3.1 OcHos-
pomeTpus (Me- | cTaB U pasmep Hbl€ KaTann-
Tog B3T); KPUCTanmnuToB; 3aKpbITHIi Tnyeckue
2. Pentreroga- | -\, 71 2 | 3 | nacono- npouecchl
30. | 308wt aHanM3 ) YAenkHas no- 2 3 XUMUYECKOM
. b A B crasrne-
(XRD); BEpXHOCTE, TEeXHOMormm
; Hue
3. Tepwmornpo- B) Konunuectso n (Resakmuee-
rpamMmmupyemas uma, pereqe-
cuna KUCIOTHbIX pauus)
aecopbuuns LLeHTPOB
(TPD). ’
3anuwwuTe BbibpaHHble OykBBI MOA CO-
OTBETCTBYOLUMN Lincppamu :
112 |3
BnaronpusitcTay-
oLee oTpasne-
HVe KaTanuaaro-
POB MPONCXOAMWT,
Korga BBOOAUMbIE
B KaTanusaTtop
A0bl YaCTUYHO
noaTpaBnueaT
oTAenNbHbIE ak-
TUBHbIE LIEHTPbI
KaTanusaTopos,
TEeM cambiM yBe-
nu4nBas cenek- 3.1 OcHos-
. . TMBHOCTb KaTanu- Hble KaTanu-
MpounTanTe TEKCT BONpoca u gante o
. 3aTopa. Mpu-  |OTKpbITbIN TMyeckue
pa3BepHyTLIN OTBET:
Mepbl: 1. JlobaB- | ¢ pas- npoteccol
31. nsoT HebornbLioe |  BepHy- 3 4 XYMUYECKOM
OnnwnTe OCHOBHYO CyTb bnaronpusT-
konuyecTtso K20 B|TbiM OTBe- TEXHOMOrK
CTBYIOLLIEr0O OTPaBlEHNs KaTanusartopa
KaTanusartop ce- TOM (Oes3akTnBa-
1 NpuBeanTe npumMep. N
NEKTUBHOW rmapo- Lusi, pereHe-
0OYNCTKN BEH3MHOB pauus)

KaTanMTn4eckoro
KpekuHra. M'vppwm-
pyloLiast akTme-
HOCTb CHUXaeTcsl
ropasgo curbHee,
B pesynbTaTte
NpovcxXoauT yaa-
TNEeHne retepoop-
raHM4yecKmx co-
€VHEeHnI ¢ co-
XpaHeHneM BbICO-

KOro OKTaHOBOIo




Bpems
BbINOn-

YpoBeHb

OTBeT Ha 3apa- Tun Homep
3apa- CopepxaHue 3aAaHusA HeHMsl 3a-| CII0XHO-
Hue 3aAaHuA pasgena
HUA AaHuA, | cTn, 6ann
MWH
yucna. 2. Name-
HEHVe CenekTuB-
HOCTW mannaauve-
BOro Katanuaa-
TOpa B peakuum
TMAPUPOBaHUS
XrnopucToro 6eH-
3ouna. Mpu go-
0aBneHumn K
CMECU XVHOMNMHA
B KONMYEeCTBE OT
0,1 no 50 mr/kr
npoLecc Ha kaTa-
nusartope ocTa-
HaBnMBaeTcs Ha
cTagum nonyde-
Hus 6eH3anbae-
rmaa.
MpounTanTe TEKCT BONpoca u Bbibe-
P N P 3.2 OcHoB-
puTe NpaBUIMbHbIA OTBET:
Hble KaTanu-
. Tnyeckme
YKaxnte katanuaatop, KOTopbIi UC- .
3akpbIThIi npoveccol
nornb3yeTcsl B NPOMbILLNIEHHOCTU ANsi .
n3omepursaumm nerkvx napacguHos (H ¢ Bbio- XMMUHECKON
32. A pom oa- 1 1 TexHonorum
NeHTaH — U30MEHTaH).
HOro oT- (N3omepuza-
A) MNnatrHa Ha XNOPUPOBAHHOM OK- seta s Fvaon
cupe antomuHmns (PY/CI-Al,O3) s, TUAp
poBaHue
B) XKeneso (Fe)
- Ankunuposa-
B) BaHagui (V,0s) HME)
') Hukenb PeHesa
N 3.2 OcHoB-
MpounTanTe TeKCT BOonpoca u Bbibe-
. Hble KaTanu-
puTe NpaBuUMbHbIA OTBET:
TU4eckne
3aKpbIThI npotecceol
B npouecce rugpupoBaHuns 6eH3ona .
[0 LMKNorekcaHa B kKa4yecTBe KaTanu ¢ BbiGo- XMMPHECKON
33. b pom oa- 1 1 TexHonorum
3aTopa MCnonb3yeTcs:
HOro OT- (MN3omepuza-
A) Mea BeTa ums, Mmopwm
B) Hukenb OB;Hmep
B) Cepebpo P ’
Ankunuposa-
) Ueonut
HKe)
. 3.20cHoB-
MpounTanTe TEKCT BOonpoca u Bbibe-
Hble KaTanu-
puTe TpY NpaBUNbHbIX OTBETA:
TUyeckne
3aKkpbIThIN npotiecceol
KaTanusatopamu ankmnmpoBaHus n3o- -
6yTaHa onedvHamMy B NPOMBILLIIEHHO ¢ BbiO- XVmMnHeckom
34. ABT pom He- 2 1 TexHonorum
CTV ABMAIOTCA: CKONbKMX (N3omepuza
K -
A) HF (cdbTopoBogopon) P
OTBETOB uus, M'maopu-
B) H,SO, (cepHas kucnota)
poBaHue
B) Pt/Al,O;
Ankunuposa-
N Lleonutbl
Hue)
MpounTtante TeKCT U AONOSNIHUTE OTKpbITLIN 3.2 OcHos-
35. |cdpa3sy: rmgpupoBaHnem | Ha Jonos- 2 2 Hble KaTanu-
HeHue Tnyeckme




Bpems
BbINOn-

YpoBeHb

OTBeT Ha 3aga- Tun Homep
3apa- CopaepxaHue 3agaHus HEeHUA 3a-| CIOXHO-
Hue 3apaHuA pasgena

HUA AaHuA, | cTn, 6ann

MUH
Mpouecc npucoeanHeHns Bogopoaa kK npoeccol
OpraHMyecknM coeanHeHnsIM (HeHachbl- XYIMUYECKOM
LLIEHHbIM UM apoMaTU4ECKM) B Npu- TEeXHONormm
CYTCTBUM KaTanusatopa Ha3blBaeTcs (MN3omepuza-
ums, Fmopu-
poBaHue
Ankvnuposa-
Hue)
Apcopbuust k-
norekcaHa Ha no-
BepxHocTu Pt, no-
P . 3.2 OcHoB-
cnepnoBsaTerbHbIf
Hble KaTanu-
. < OTPbIB aTOMOB BO-
MpouuTainTe TeKCT BONpoca 1 aante TH4eckme
y Aopoga (aermapu- y
pa3BepHyTLIN OTBET: OTKpbITbIN npoueccol
poBaHue) c obpa- .
C pas- XUMUYECKOM
. 30BaHMEM LMKIOo-

36. O6bACHUTE MEeXaHU3M OeCcTBUA nna- reKCEHA. 3aTeM BEPHY- 3 4 TexHonornm
TMHOBOTO KaTanusaTopa B peakuuu ae- ’ TbiM OTBe- (N3omepuza-
rMOpVpOBaHUSA LMKITOrekcaHa B 6eH LuKnorekcagueHa TOM ums, MN'gpu

1, HakoHeL,, OeH- ’
30/1. poBaHue
3ona. ATOMbI BO-
AnkunupoBa-
nopoaa pekombu- Hie)
HUpytoTCs Ha Pt n
aecopbupytotcst
kak H,.
MpounTanTe TEKCT BONpoca u ycTa-
HOBUTE COOTBETCTBUE MeXAay Npo-
LLeCCOM U KaTanun3aTopom:
3.2 OcHoB-
Mpouecc KaTtanusaTtop Hbl€ KaTanu-
1_ n o- . TU4yeckmne
Ap A) Ni/Al,Os:
oHmcTka, 3aKpbITbIit ripoueccel
T XUMUYECKON
2. Maposoii pun 1 2 3 || Ha cono-

37. || dopmumHr me- E) CoMo/Al,Os; E T A B || crasne- 2 3 TexHomnorum
Taua: e (M3omepuza-
3. Nsomepu3a- B) Ptv-Al ums, M'uapu-
st ) PUV-Al20; poBaHue,

3anuwwTe BbIGpaHHbIe BykBbl Mog, Co- Ankunuposa-
OTBETCTBYIOLLMMMN LMPPaMM : Hue)
1 (2 |3
MpouunTanTe TEKCT BOonpoca u Bblbe-
P . P 3.3 OcHoB-
pvTe NpaBuUMbHbIA OTBET:
Hble KaTanu-
. . Tnyeckme
YKaxnte katanusatop, KOTopbIi UC- 3aKkpbITbIN HDOLECCHI
nonb3yeTcs A4S NONIHOIO OKUCIEHMS C Bbl6O- pou .
XUMUYECKOM
38. |(OoXuraHusi) TOKCMYHbIX BELLECTB B B pom oga- 1 1
. TEeXHOMOormm
BbIXJTOMHbIX ra3ax aBTomMmobunen? HOro OT-
(Katanutu-
A) V,05 BeTa
Yeckoe OKuc-
B) CuCl, netve, Kot
B) Pt, Pd, Rh (6naropoaHbie meTansbl) neHcaﬁMﬂ)
N Fe,0s
MpouuTainTe TeKCT BOnpoca 1 Bbibe- . 3.3 OcHoB-
. 3akpbIThIN
39. puTe NpaBUNbHbLIA OTBET: b ¢ BLI6O 1 1 Hble KaTanu-

TU4ecKkmne




Bpems

Ne Bbinon- | YpoBeHb
OTBeT Ha 3apa- Tun Homep
3apa- CopepxaHue 3aAaHusA HeHMsl 3a-| CII0XHO-
Hue 3aAaHuA pasgena
HUA AaHuA, | cTn, 6ann
MWH
MapumanbHoe (cenekTMBHOE) oKkucne- pom ogf- npoveccsl
HNe—3To: HOro oT- XMMUYECKOM
A) Okucnenwne po CO, n H,O BeTa TexHonornm
B) OkucneHve o LeHHbIX NonynpoaykK- (Katanutu-
TOB (CMMPTOB, anbaerMaoB, KACIOT) Yeckoe OKMC-
B) Ok1cneHne c pa3pbiBOM yrrnepos- nexue, Kon-
yrnepoaHoW CBS3N AeHcauus)
I") OkucneHune 6e3 katanusaTopa
MpounTanTe TEKCT BONpoca u Bbibe-
P P 3.3 OcHoB-
puvTe TpY NpaBUNbHbIX OTBETOB:
Hble KaTanu-
- TU4eckne
YKaXnte KpUTU4ECKN BaxkHbIe dhak- 3aKpbITbIi NpoLEcCHI
TOpbI ANS CENEKTUBHOCTU B NpoLiecce C Bbl6O- P .
XMMUYECKOM
40. |OKMCHEHUs 3TUINEHA B 3TUNEHOKCU Ha ABB pOM He- 2 1
TEXHOMormm
Ag-kaTanusaTtope CKONbKUX
o (Katanutu-
A) TemnepaTtypa (230-280°C) OTBETOB
Yeckoe OKMC-
B) Oaenexune (1-2 MIMa)
nexue, Kon-
B) Mpucytcteune npomoTtopos (Cs, Re)
AeHcauus)
IN) KoHueHTpauusa CO, B peaktope
. 3.3 OcHoB-
MpouunTainTe TeKCT U [ONOJIHUTE
dpazy: Hble KaTanu-
) TU4yeckue
. npoveccol
Peakuusa oByx unv 6onee monekyn, OTKpbITbIN xsm:qecmﬁ
41. |npoTekatowlas c obpa3oBaHMEM HOBOW | KOHAeHcauuen |Ha gonon- 2 2 TeXHOMOMMM
rnepoa-yrnepogHon unm yrnepoga-re- HeHue
yrnepona-y -p 0 yrnepoa (KaTannmu-
TEpOaTOMHOW CBS3U U BblAENEHNEM
mMaron monekynel (Hanpumep, H,0) HECKOE OKME-
Y et newve, KoH-
HasblBaeTcs
AeHcauus)
Mpn onTumane-
HOW TeMnepaTtype
(300—400°C) cko-
pPOCTb Lienesomn
peakuuun (CH;OH
— CHzo + Hz)
O0CTaTOYHO Bbl-
MpounTanTe TEKCT BONpoca u ganTte |coka, a nobo4yHoe
pa3BepHyTbIN OTBET: NnonHoe okucne- 3.3 OcHoB-
Hue go CO, n Hble KaTanu-
O6baAcHMTE, Noyemy ansa npouecca ce- | H,O nogasneHo. OTKOLITBIiA TUyeckue
TNEKTUBHOIO OKUCMNEHNSI MeTaHormna B Bbiwe 450°C: c pa3 npoveccsl
42 dopmanbaerna Ha xeneso-monubae- 1) Yckopsietca Bep R 3 4 XUMUYECKON
" |HoBoMm kaTtanusatope (Fe,03;—Mo0Os) | rny6okoe okucre- TblMpOTyBe TexHonorum
onTuMarnbsHasa TemnepaTypa cocTaB- Hue popmanbae- Tom (Katanutu-
nset 300-400°C, a npv NoBbILIEHUN rmaa Ha Tex xe YecKoe OKuc-
Temnepartypsbl Bbiwe 450°C pesko na- aKTUBHbIX LieH- nexve, Kon-
[aeT ceneKkTMBHOCTbL Mo hopmarnbae- | Tpax (Fe3*, Mo®*). OeHcauus)

rmay v yenuumaeTtcsa Bbixog CO,.

2) Mpoucxogut
YacTUYHOe cneka-
HWe kaTanuaa-
TOpa u n3MeHe-
HVe cTeneHu
okucneHnsa Mo,
YTO CHWXAET ce-
NEKTUBHOCTb.




Bpems
BbINOn-

YpoBeHb

OTBeT Ha 3aga- Tun Homep
3apa- CopepxaHue 3aAaHusA HeHMsl 3a-| CII0XHO-
Hue 3aAaHuA pasgena
HUA AaHuA, | cTn, 6ann
MWH
3) BospacTaeTt
pOsib FOMOFEHHOrO
OKMCMEeHWs B raso-
BOM (pase, He KOH-
TPONMpyemoro Ka-
TanusaTopom.
MpounTanTe TEKCT BONpoca u pac-
nonoxwTte B NpaBUNIbHOW Nocnepo-
BaTeNbHOCTU:
Pacnonoxwute ctagumn peakumm cenek- 3.3 OcHoB-
TUBHOIO OKUCIEHMS MeTaHona B Ghop- Hble KaTanu-
Manbgerva Ha >xxeneso-mMonnéaeHoBoM TU4eckne
KaTanusaTope: 3akpbIThIi npoveccol
43, A) Oecopbuunsa dbopmanbaernga c no- EBTrA Ha ycTa- XUMUYECKOMN
BEPXHOCTW kaTanusaTopa HOBIEHNe 5 3 TEXHOMormm
B) Ancopbumsa meTtaHona Ha noeBepx- nocne- (Katanutu-
HOCTU kaTanu3aTtopa noBa- Yeckoe OKMC-
B) OTwenneHne Bogopoaa Ha akTue- TENbHOCTU nexve, Kon-
HbIX LleHTpax kaTanm3aTtopa ¢ obpaso- AeHcauus)
BaHNEM NMOBEPXHOCTHbIX UHTEPMEMa-
TOB
N OanbHenwee gernapupoBaHne oo
dopmanbgernga
MpounTanTe TEKCT Bonpoca, Bbibe-
puTe ABa NpaBUIibHbIX OTBETa U
obocHynTe cBOM BbIOOD: BB
ﬂg;;;:“:f:;;m_ 3apanue 3.3 OcHoB-
TpeboBaHus, NnpeabaBnseMble K kaTa- poBaTh O, AN KOMOUWHU- Hble KaTanu-
n13aTopam [iN1s CenekTUBHOTO OkMCTIe- | Lo cy6eTparta, poBaHHoro Tn4eckune
HUS: Ho He fomKeH TUNa c Bbl- npoveccsl )
a4 A) Bbicokasi 3H4OTEPMUYHOCTL Npo- MMeTbCBerCMﬂb-6OpOM He- 2 3 X“Mn4eckon
uecca HbIX OKUGCITENbe CKOJNbKMX TEXHOOrK
B) CMocoBHOCTL aKTUBMPOBATL MONe~ | 1o oo ooy - | OTBETOB U (Karanutn-
KyNSIPHBIA KUcnoposa 4TOBbI HE OKNC- obocHoBa- YeCKoe OKUcC-
B) MUHMMarbHOE KONMYECTBO CUTb- AWTH NPOAYKT Huem neHue, Koh-
HbIX KUCITOTHbIX LLeHTPOB BO U3bexa- MONHOCTBIO [0 BbI6O-pa AeHcauus)
HMEe MOJTHOTrO OKUCIEHUSI CO, 1 H,0.
") Beicokasi yaenbHas NOBEPXHOCTb
>1000 m3/r
MpouuTaitTe TeKCT BOnpoca 1 BbiGe-
pvTe NpaBuUMbHbIA OTBET:
B npoLecce Mabepa-bolwa Ansa cuH- 3aKpbITbIN 3.4 Katanu-
Te3a ammuaka (N, + 3H, — 2NHs;) nc- ¢ BbiGo- 3aTopbl CMH-
45.  |nonbsyeTcs katanusaTop: A pom oa- 1 1 Te3a aMmu-
A) XKeneso ¢ npomoTtopamu (K, Ca, HOro oT- aka n MOHoO-
Al,O5) BeTa mepoB CK
B) Meab
B) MnatuHa
M) Hukens
MpouuTtante TeKC'[ Bonpoca u Bbibe- BaKpbITHIi 3.4 KaTanm-
46. |puTe NpaBUNibHbLIN OTBET: b 1 1
¢ Bbl6O- 3aTopbl CUH-




Bpems

Ne Bbinon- | YpoBeHb
OTBeT Ha 3aga- Tun Homep
3apa- CopepxaHue 3aAaHusA HeHMsl 3a-| CII0XHO-
Hue 3aAaHuA pasgena
HUA AaHuA, | cTn, 6ann
MWH
[Ons cuHTe3a 6yTagmeHa n3 ataHona pom ogf- Te3a ammu-
ncnonb3yeTcsa KaTannsaTop: HOro OT- aka 1 MOHO-
A) KomnnekcHble kaTanmaaTtopb! Liur- BeTa mepoB CK
nepa-Harra
B) MgO/SiO,
B) Mannagwii Ha yrne
N Ueonut
MpounTanTe TeKCT Bonpoca u Bblbe-
puTe ABa NpaBUSibHbIX OTBETA:
3aKpbITbIN 3.4 Katanu-
Katanusatopamu Liurnepa-Hatta ans ¢ Bbl6O- 3aTopbl CUH-
47. |nonvmepusaunn aTuneHa ABnATCA: Ab pOM He- 2 1 Te3a aMmMmu-
A) TiCl3 + Al(C2Hs)s CKOINbKUX aka U MOHo-
B) MetannoueHnsl (Ti, Zr, Hf) OTBETOB mepoB CK
B) V.05
N P/SiO,
MpounTanTe TEKCT U AOMNOJNHUTE
tpasy:
3.4 Katanu-
Mpouecc nonyyeHus ammuaka Tpebyet o
OTKpbITLIN 3aTOpbl CUH-
BbICOKOro aasreHus (150-300 atm) n3- CHWDKEHUN
48. Ha gonorn- 2 2 Te3a aMmmu-
3a ymeHbLUeHnst obbema peakumm, HO (ymeHbLUEeHWN)
HeHue aka 1 MOHo-
KaTanu3aTop No3BOMSET CHN3UTb TEM-
mepoB CK
nepatypy. Ponb katanusatopa 3akro-
YyaeTcs B 3HEepruun akTmea-
unn paspbiBa TporHom cBa3n N=N.
Al,O3; npegoTBpa-
LaeT crnekaHue un
yBENM4YMBaeT no-
BEPXHOCTb (CTPYK-
TYPHbIA NPOMO-
Top). K,O obner-
MpounTanTe TEKCT BONpoca U ganTe | yaet gecopbuumio o
P . P A A pou OTKpbITbIN 3.4 Katanu-
pa3BepHyTLIN OTBET: amMmMmaka ¢ no-
C pas- 3aTOpPbl CUH-
BepxHocTu Fe
49. - BEPHY- 3 4 Tesa aMmu-
Mouemy Ans xenesHoro katanusatopa | (3NeKTPOHHbIN
TbIM OTBE- aka n MOHO-
CMHTE3a amMuaka KpUTUYECKN BaXHbl | MPOMOTOp), yBe-
TOM mepos CK

npomotopsl (K,0, CaO, Al,03)?

nmynBas cko-
pPOCTb peakuuun.
bes npomoTopoB
eneso 6bICTPO
Jes3akTnBupyeTca
N IMEET HU3KYIO
aKTUBHOCTb.




Bpems

Ne Bbinon- | YpoBeHb
OTBeT Ha 3aga- Tun Homep
3apa- CopaepxaHue 3agaHus HEeHMUA 3a-| CNOXHo-
Hue 3agaHus pasgena
HUA AaHuA, | cTn, 6ann
MMH
MpouuTanTe TekcT Bonpoca 1 ycta-
HOBMUTE COOTBETCTBME MeXAy KaTa-
NIN3aTOPOM M KaTanusupyemom pe-
aKkumemn:
KaTtanusatop | Pekuusa
A) OkncneHuve atu-
1. Fe;0, )
NeHa B 3TUINEeHOK-
(marHeTuT); )
il 3aKpbITBIT 3.4 Katanu-
2. TiCl, +
4 B) Cuntes ammuaka |1 [ 2 | 3 ) 3aTOpbl CUH-
AIR.: Ha cono
50. 31 3 5 A craBne 2 3 Tesa aMMmu-
B) Monumepunsaums aka u MOHO-
3. Ag/a-Al,Os | mponurieHa B nonu- HME MepoBs CK
nponunex

3annwuTe BbIGpaHHble BykBLI Nog co-
OTBETCTBYOLWUMN Ludpamu :

1 12 |3

Ol1K-2 Cnoco6eH ncnonb3oBaTb Matemartmyeckme, usnyeckue,
peLueHVs 3aaad NpodeCCcMoHanbHOM AeATENBHOCTM

(*)I/I3I/IKO-XI/|MI/ILIeCKVIe, XnMn4yeckmne metoabl Ana

MpounTanTe TeKCT Bonpoca u Bblibe-
puTe NpaBuUnbHbIA OTBET:

YKaxute, Kak UI3MEHUTCA KOHCTaHTa

ckopocTu peakumm (k) npyn BBEAeHUN SakpbITLI
P peaku P A ¢ BbIGO- 1.1 O6wme
KaTanusartopa, COrnacHO ypaBHEHUIo
51. EalRT b pom oa- 1 1 NoroXeHusa
AppeHruyca k = A-el )
HOro oT- KaTanusa
A) YMeHblunTCS u3-3a pocta Ea
BeTa
B) YBenuuntca n3-3a cHwkeHns Ea
B) OcraHeTcs HEM3MeHHON
") 3aBUCUT TOMBKO OT NPEA3KCNOHEH-
umnanbsHoro MHoXxuTensa A
MpounTanTe TEKCT Bonpoca u Bblibe-
puTe Tpu NpaBUIIbHbIX OTBETa:
Ykaxvute meTtodbl, UCNOMNb3yemble Ans .
MaTeMaTM4YEeCKOro MOAENMPOBaHNS KK SaKpeITbIi
HETUKN KaTannTU4YeCKUX peakuuin B He ¢ BbiGO- 1.1 Obuue
52. P ABB pom He- 2 1 NnonoXxeHus
NOABWXHOM croe?
CKOJTbKMX KaTtanusa
A) Mogenb ngeanbHOro BbITECHEHUS
OTBETOB
B) Ayeeynas mogenb
B) Mogenb 4YepHoro siluka
") TepmoguHamuyeckmn aHanma Mo-
6ca
MpounTanTe TEeKCT U [JONONHUTE
asy:
Ppasy KO3 pULNEHTOM .
OTKpbITbIN 1.1 Obwme
. . aheKkTMBHOCTM
53. |KpuTepuii, ucnonb3yemblii Ansi OLEHKN (chakTopom ah Ha gonorn- 2 2 MNonoXeHus
BNUAHNSA BHeLIHen anddysnm Ha cKo- P HeHune KaTanusa

POCTb reTeporeHHo-KaTannTU4ecKon
peakuumn (OTHOLIeHMe HabnogaemMoi

PEKTMBHOCTM 1)




Bpems

Ne Bbinon- | YpoBeHb
OTBeT Ha 3aga- Tun Homep
3apa- CopepxaHue 3aAaHusA HeHMsl 3a-| CII0XHO-
Hue 3aAaHuA pasgena
HUA AaHuA, | cTn, 6ann
MWH
CKOPOCTU K CKOPOCTU B KUHETUYECKON
obnacTtu), Ha3biBaeTCs
MpounTanTe TEKCT BONpoca u ycta-
HOBUTE COOTBETCTBUE MeXAay ypaB-
HeHMeM HabnaaeMon CKOpocTn
peakuuu n o6nacTbo NpoTeKaHus
peakuuu:
O6bnacTb npo-
KnHeTtuyeckoe
TeKaHus peak-
ypaBHeHue
i 3akpbITbIN
A) BHeLuHe- 1 | 2 | 3 || nacono- 1.1 Obume
54. 1. ruaen = Kinn'Cs }J,I/I(*)(*)y3VIOH- B A B cTaBne- 2 3 NonoXxeHna
Hasi obnacTb e KaTanusa
2. rvaon=Kgup:(Co— | B) KnuHeTtnye-
Cs) ckas obnacTb;
3. Maen = 0 B) PaBHoBecue
3anuwwuTe BbibpaHHble OykBBI MOA CO-
OTBETCTBYOLUMN Lincppamu :
112 |3
MpounTanTe TeKCT Bonpoca u gaunte | 1. isomepusauus .
p::;sepuy'rbm oTBeT: P 8 na a(bI/FI)HOBLIiI OTkpeITbIA
’ P c pas- 1.1 O6uwme
HadhTEHOB;
55. BEpHY- 2 3 NoroXeHusa
HanvwwuTe peakuunm katanutuydeckoro | 2. FMapOKPEKUHT;
TbIM OTBe- KaTanusa
pudopMUHra, KoTopble NpoTekatoT Ha | 3. dermapounknu- Tom
KMCINOTHbIX LIeHTpax kaTanusartopa 3auusa napadrHoB
MpounTanTe TEKCT Bonpoca, Bbibe-
pvTe OAUH NpaBUNbHbIA OTBET U
060CHYyITe cBOW BbIOOP: A 3apgaHue
Wcnonb3ys ypas- | kKOMBUHK-
Mpu noBbIweHun Temnepatypbl ¢ 400 HeHve AppeHun- |pOBaHHOrO
K 0o 420 K ckopocTb HekaTtanuTuye- | yca, katanusaTop [Tuna c Bbl-
CKOW peakuun Bblpocna B 4 pasa. Bo cHmkaeT Ea, cne- |6opom op- 1.1 O6wye
CKOJbKO pa3 BbIpacTeT CKOPOCTb TOW  |oBaTeNbHO, TEM-| HOMo OT- )
56. 2 3 NoNoXeHus
e peakuuu B NPUCYTCTBUM KaTanusa- | nepaTypHas YyB- | BeTa u
KaTanusa
Topa, ecnu Ea cHmannack co 100 kx/ | cTBUTENbHOCTL |0BOCHOBa-
/monb oo 50 kx/monb (R=8,314 peakuun ymeHb- HUEeMm
bx/(monb*K)) waetcsa. PacuéTt: | Bbibo-pa
A) npumepHo B 2 pasa ((50/8,314)(1/400- otBeTa
B) npumepHo B 4 pasa 1/420) = 2 0.
B) npumepHo B 16 pas
") He namenuTCA
MpounTanTe TEKCT Bonpoca u Bbibe-
uTe NpaBuUSibHbIA OTBET: .
P P 3aKkpbITbIN
MeTon aHanusa, No3BONALMIA Onpe ¢ BbI6O- 1.2 Knacen-
57. . P 5} pom og- 1 1 durkaums ka-
nenutb pasoBbIN COCTaB KaTanu3aa-
HOro oT- TannsaTopoB
TOpa u pa3mep KpUCTannmToB: seta

A) Xpomatorpadus

B) PeHTreHodasoBhbin aHanu3 (XRD)




Bpems

Ne Bbinon- | YpoBeHb
OTBeT Ha 3aga- Tun Homep
3apa- CopepxaHue 3aAaHusA HeHMsl 3a-| CII0XHO-
Hue 3aAaHuA pasgena
HUA AaHuA, | cTn, 6ann
MWH
B) TepmorpaBumeTpus (TGA)
I") Cnektpockonusa NK-dypbe
MpounTanTe TeKCT Bonpoca u Bblbe-
puTe ABa NpaBUSibHbIX OTBETA:
YKkaxute pu3nKo-XMMU4ecKme MeToabl, -
KOTOPbIE NPUMEHSAIOTCA ANst U3y4eHUs SaKpeITbii
KUCMOTHbIX LIEHTPOB LIE0NNTOB: ¢ BbiGo- 1.2 Knaccu-
58. . ' b, B poM He- 2 1 hrkaums ka-
A) TutpumeTpusi B BOAHOW cpeae
CKOIbKMX TannsaTopoB
B) TepmonporpammupoBaHHas ge-
OTBETOB
copbumsa ammmaka (NH;3-TPD)
B) WK-cnekTpockonusa agcopbuposaH-
HOro NupuanHa
") Namepenune pH cycneHsuu
MpounTanTe TEKCT U AOMNOJNHUTE
tpasy:
. Hu3koTemnepa- |OTKpPbITLINA 1.2 Knaccu-
MeToz, OCHOBaHHbIN Ha U3MEPEHNN KO- N
59. TypHOI agcop6- |Ha gonon- 2 2 durkauma Ka-
nunyecTBa a3oTa, agcopOMpoBaHHOro o
unen asoTa HeHune TannsaTopoB
NMOBEPXHOCTbIO KaTanusatopa npu Tem-
nepartype xuakoro asota (77K), Ha3bl-
BaeTcs
AKTMBaUMA kaTa-
nM3aTopoB rMapo-
OYMCTKM — 3TO
npouecc nepe-
BOAA OKCUAOB Me-
TannoB B KaTanu-
3aTope B CyIb-
puaHyto popmy,
n obpasoBaHne
CoMos (NiMoS)
¢asbl. OcHoB-
- . HbIMW cnocobamm
MpounTanTe TeKCT Bonpoca v aante
pa3BepHyTLIN OTBET: AABNAIOTCA:
) 1. Cynbcunanpo- | OTKpbIThIN
BaHue razoobpas-| ¢ pas- 1.2 Knaccu-
HannwwuTte, Kakas opma katanmsa-
60. HbIM CEPOBOAOPO-| BEPHY- 3 4 dumkauma kKa-
TOpa rMMAPOOYNCTKUN ABMNAETCH aKTUB-
_ oow; TbIM OTBE- TannsaTopoB
Hon. OnMULLINTE OCHOBHbIE CNOCOObLI ak-
2. Cynbcugupo- TOM

TUBaLUMN KaTann3aTtopoB rmgpo-
OYUCTKHN.

BaHWE BbICOKO-
CEPHUCTBIM Cbl-
pbem;

3. Cynbduaupo-
BaHWE 3NEeMeHT-
HOW cepon;

4. MpumeHeHne
cynbuaunpyo-
LLMX areHToB, Ta-
kux kak AMIAC,
cenvac cambin
pacnpocTpaHeH-
HbI METOA.




Bpems

Ne Bbinon- | YpoBeHb
OTBeT Ha 3aga- Tun Homep
3apa- CopepxaHue 3agaHus HEHUA 3a-| CIOXHO-
Hue 3apaHuna paspena
HUA AaHuA, | cTn, 6ann
MUWH
MNpouunTanTe TEKCT Bonpoca u pac-
NonoXxwuTe B NpaBUNIbHOW Nocnepo-
BaTesIbHOCTH:
Pacnonoxute meToApbl B Nopsigke BO3-
acTaHusl UX «MpOoHMKatoLLen cnocob- 3aKkpbIThI
Eocm ns aHaE)-msa coclf‘asa KaTanu Har;/CTa 1.2 Knaccu-
» - -
61. A ABB durkaumsa Ka-
3artopa HOBMeHne 5 2 TANN3ATODOR
A) PO3SC (peHTreHoBCcKas hoToanek- nocne- P
TPOHHas CNeKTPOCKoNus); posa-
B) 3A0C (aHeproamcnepcroHHas crek- TENbHOCTU
Tpockonusa B POM);
B) PCA (peHTreHOCTpYKTYpHbI aHa-
nms);
BB
OTA peructpu-
MpounTanTe TeKCT Bonpoca, Bbioe- pyeT Tennosble
puTe ABa NpaBunbHbIX OTBETa U adphekTbl (3HOO-
006OCHyMTe cBOM BbIGOP: U ak3otepmuye-| 3agaHve
CKUE), CONpPOBOX- | KOMOWHNK-
[Onsa yero ucnonbayetcs anddepeHu- | Aatowmne XMMmye- |poBaHHOIO
anbHo-TepMuyecknii aHanus (OTA) ka- | ckue npespalle- |Tuna C Bbl- 1.2 Knaceu
Tanu3aTopos? HUS unn dasosble|6opoM He- )
62. 2 3 dukaums ka-
A) Ing n3amepeHns anekTponpoBOAHO- |Nepexoabl B KaTa- | CKOMbKMX
TannsaTopoB
ctm nu3aTope nNpu | OTBETOB U
B) nga n3dyyeHnsa asoBbIX NepexodoB |Harpese, YTo nos- |06ocHoBa-
(npokanka, nnaenexHue) BOMSIET onpeae- | HUEM Bbl-
B) [ina onpepenexuns Temnepatyp pas-| nuTb Temnepa- 6opa
TNOXEHWS N BOCCTaHOBMNEHUSA Typbl Aervapara-
M) Ona namepeHns BA3KOCTH LMK, pasnoxeHus,
BOCCTaHOBMEHNS
OKCMAOB 1 T.4.
MpounTanTe TEKCT Bonpoca u Bblbe-
puTe NpaBuUNbHbIA OTBET:
YpaBHeHwue, onuceiBaroLLee N3oTepm . 2.1 Tepmo-
P . PMy 3aKpbIThI . P
aacopbumu, NpUMEHNMYo A4S MUKPO- ¢ BbIBO CTOMKMNE OK-
Nopu1CTbIX Ten (LLeonMToB) NO TEOPUU cvpbl meTan-
63. P (u ) P B pom oa- 1 1 A
06BEMHOro 3anonHeHns nop, HasbiBa- OO O OB Kak Ho-
eTcs: cuTenu kata-
BeTa
A) NeHrmiopa nms3aTopoB
B) BAT
B) AybuHuHa-Pagylikesuya
") ®dpenHonmxa
MpounTanTe TeKCT Bonpoca u Bbibe-
puTe NpaBuibHbLIA OTBET:
. 2.1 Tepmo-
3aKkpbIThIN o
«MeTnsa ructepesnca» Ha nsotepme ¢ BbIBO CTOWNKMNE OK-
apcopbumn-gecopbuum asota — 370: cvpbl meTan-
4, |2ACOPOLMM-ASCOPDU B pom oa- 1 1 A
A) NHcTpymeHTansHas owmnbka npu- HOTO OT IOB Kak Ho-
6opa seta cuTenu kata-
B) MpusHak xumnyeckon peakumm ¢ nusaropos

a30ToM
B) CBuaeTensCTBO HanMuns Mesonop




Bpems

Ne Bbinon- | YpoBeHb
OTBeT Ha 3apa- Tun Homep
3apa- CopepxaHue 3aAaHusA HeHMsl 3a-| CII0XHO-
Hue 3aAaHuA pasgena
HUA AaHuA, | cTn, 6ann
MWH
(2-50 Hm) ¢ uunuHaopuyeckon unu By-
TbinkoobpasHon hopmon
IN) PesynbTat cnekanus obpasua
MpounTtante TeKCT U [ONONHUTE
c¢ppasy: 2.1 Tepmo-
o . CTOVKMNE OK-
BappetTa-[xon- |OTKpbITbIN
MeTopa pacyeTa pacnpeaeneHus nop cvapl meTan-
65. Hepa-XaneHabl |Ha gonon- 2 2
no paguycam Ha OCHOBE aHanu3a ge- (BJH) Hehme OB Kak Ho-
COpOLMOHHOW BETBM M30TEPMbI Ha3bl- cuTenu Kara-
BaeTCs MeToaoM nn3aTopoB
Mpun 500-600°C
BbICOKasi MOBEPX-
HocTb (~300 m?/r),
3aTeM nnaBHoe
CHWXEHUe 0
800°C, peskoe na-
OeHuve npu nepe-
xoae B a-Al,O5
- - KOpyHZ) npu
MpouuTanTe TeKCT Bonpoca 1 aante ( . 2.1 Tepmo-
P . P t>1000°C cHuxe- |OTKpbIThIN . P
pa3BepHYTbIN OTBET: CTONKMNE OK-
HVEe NOBEPXHOCTM | C pas- cuabl MeTan
66. 0o <10 m?/r. Mpn | BepHy- 3 4
O6bACHNTE 3aBUCMMOCTb N3MEHEHNS 0B Kak Ho-
o HU3KUX TemMnepa- | TbIM OTBe-
yAaenbHoi nosepxHoctu Al,Oz OT Tem- cuTenu kata-
Typax yaansercsi TOM
nepartypbl NpoKanmBaHus. nn3aTopoB
BoAa, hopmMupy-
eTcs Me3onopu-
cTasl CTpyKTypa.
[Mpu BbICOKUX —
HaunHaeTcs cne-
KaHue (pocT Kpu-
cTannuToB) u ca-
30BbIi NEPEXOA B
NNOTHBIA KOPYHA,.
MpounTanTe TEKCT BONpoca u ycta-
HOBMUTE COOTBETCTBUE MEXAY TUNOM
¥ pa3mepom nop:
Twn nop Pa3mep nop 2.1 Tepmo-
1. Mukponopsl; A) <2 Hm; 3aKpbITbiN CTOVKME OK-
- 2. Mesonopbl B) 2 — 50 Hm; 1 2 3 |ma cono- ) 3 cuabl MeTan-
' 3. Makporopei B) > 50 Hm A | B | B |craene- OB KaK Ho-
HVe cuTenu Kkarta-
nn3aTopoB
3anuwuTe BbibpaHHble BykBbI NOA CO-
OTBETCTBYOLWUMN Lncpamu :
112 |3
MpounTtanTe TekcT Bonpoca, Bbide- | A. Mopo3HoOCTb
P E ’ P 3apgaHue 2.1 Tepmo-
pvTe OAWH NpPaBUIbHbIA OTBET U (€) =1 —(prac / .
68. . . KOMOWHUK- 2 3 CTOMKMNE OK-
obocHyiTe cBOM BbIOOD: Pucr) =1 —
poBaHHOroO cuabl meTan-

(0,8/3,0)=1 -




Bpems

Ne Bbinon- | YpoBeHb
3apa- CopepxaHue 3aAaHusA Orser Ha 3apa- Tun HeHMsl 3a-| CII0XHO- Howmep
Hue 3aAaHuA pasgena
HUA AaHuA, | cTn, 6ann
MWH
OGpaseuy kaTanusaTtopa umeeT Hacbin- | 0,267 = 0,733 = |Tuna c BbI- JIOB KakK HO-
Hyto NnoTHOcTb 0,8 r/cm® 1 NCTUHHYIO 73%. 6opom oa- cuTenu Kara-
nnotHocTb 3,0 r/’cm®. PaccuuTaiite ero HOro oT- nn3aTopoB
NOpPO3HOCTb (Aonto cBob6oaHOro 06b- BeTa u
emMa). obocHoBa-
A) ~73% HVEeM Bbl-
B) ~27% 6opa oT-
B) ~50% BeTa
N ~90%
MpounTanTe TEKCT BONpoca u Bbibe-
puTe NpaBUNbHbIA OTBET: 2.2 Xapakre-
o 3akpbIThIi pucTuka un
YKaxute napameTp, KOTOPbIA XapakTe-
puU3yeT NPOYHOCTb KaTanusartopa Ha ¢ BbiGo- cnocobel
69. b pom oa- 1 1 nponseos-
pasgaBnuBaHue:
A) BRaroemKocTs HOro oT- CTBa OCHOB-
BeTa HbIX HOCUTE-
B) MexaHn4eckasi NpO4YHOCTb e
B) MnoTHOCTb ynakoBku
') YoenbHas noBepxHOCTb
MpounTanTe TeKCT BONpoca u Bbibe-
p1Te HeCKOJIbKO NpaBUIbHbIX OTBe-
ToB: 2.2 XapakTe-
YkaxnTte cyliecTtyowme mogudvka- SaKpeITbit prcthka
UMM MOHOMMAPOKCUAA antoMUHKS ¢ BbiGo- cnocodel
70. AIOOH: AB[ poMm He- 1 1 nponsBoa-
A) Bemu: CKOJTbKMX CTBa OCHOB-
B) Fu66cHT: OTBETOB Hbl‘)‘( HocuTe-
B) Ounacnop; nev
") BanepwurT;
) NcesnobemuT.
MpounTanTe TEKCT U AOMNOJNHUTE
c¢pasy: 2.2 Xapakrte-
pucTrka u
XapakTtepuctuvka, nokasbiBaroLLas OTKpbITLIN cnocobbl
71. |06BbEM XMOKOCTU, KOTOPbIA MOXET af- | BNaroeMKOCTbH |Ha Aonorn- 2 2 npoun3eos-
copbupoBaTb NOPUCTLIN MaTepuan HeHne CTBa OCHOB-
(o6bl4HO B cM¥/r), Ha3bIBaeTCs HbIX HOCUTE-
nen
1. O6bem pac-
TBOpa = 100T*
0,9 mn/r = 90 mn.
MpounTanTe TekcT Bonpoca u gaute | 2. Macca Ni me-
pa3BepHyTbIN OTBET: Tanna=100r/ 2.2 Xapakre-
0,95 * 0,05 = 5,26 | OTKpbIThIN pucTuka u
PaccuutainTe KoHUeHTpauuo pacTeopa r. C pas- crnocobbl
72. |HutpaTa Hukensa (Ni(NOz),, M=182,7 3. Macca BEPHY- 3 4 nponsBoa-
r/monb) ansa nponutkn 100 r HocuTtensa | Ni(NOs),=5,26 r * | Tbim OTBe- CTBa OCHOB-
¢ BnaroemkocTtbto 0,9 mn/r, 4Tobbl No- | *(182,7/58,7) = TOM HbIX HOCUTE-
nyuntb 5 % Ni (no meTanny) Ha kaTa- 16,38 . nemn

nnsartope.

4. KoHueHTpauusa

= (16,38 /90 mn)

*100% = 18,2 %
(vnn 182 r/n).




Bpems

Ne Bbinon- | YpoBeHb
OTBeT Ha 3apa- Tun Homep
3apa- CopepxaHue 3aAaHusA HeHMsl 3a-| CII0XHO-
Hue 3aAaHuA pasgena
HUA AaHuA, | cTn, 6ann
MWH
MpouuTanTe TeKCT Bonpoca 1 pac-
NonoXxwuTe B NpaBUNIbHOW Nocnepo-
BaTeNbHOCTU:
2.2 Xapakrte-
PacnonoxuTe ctaguv NnpuroToBreHus o pucTuka u
3aKkpbITbIN
KaTanusaTopa METOOM COOCaXAEHWS Ha ycTa crnocobbl
73. |B MpaBuUNbHOM NOCnegoBaTeNbHOCTH: BAOBT HOBNEHME nponseof-
A) CtapeHue (co3peBaHue) ocagka Hocne 3 4 CTBa OCHOB-
B) MNpombiBka ocagka Hosa HbIX HOCUTE-
B) CmelueHne pacTBOpOB cofen 1 oca- nen
TENbHOCTU
avtens
IN) Cywka v npokanvBaHue
) ®dunbTpaums
Ab
MpouuTanTe TeKCT BOonpoca, Bbi6e- | BbICTpbI Harpes
puTe ABa NpaBUIibHbIX OTBETa U MOXeT npusecTu K| 3agaHve
006OCHyMTe CBOM BbIGOP: «3anapuBaHuno» —| KOMOUHU-
WHTEHCVMBHOMY |pPOBaHHOIO 2.2 Xapakre-
YKaxute KpuTUYeckun BaxkHble napa- napoobpasoBa- |Tuna C Bbl- pucTmka un
METpbI CYLLUKN KaTanuaaTopa Aansi co- HWO BHYTpM nop, |6opom He- cnocobbl
74.  |XpaHeHWsi MOPUCTON CTPYKTYpbI: paspyLualoLLeMy | CKOMNbKMUX 2 3 npou3eog-
A) CkopocTb HarpeBa CTPYKTYpY. ATMO- | OTBETOB U CTBa OCHOB-
B) ATmocdepa (MHepTHast unm okucnu- | ccpepa BnusieT Ha |obocHoBa- HbIX HOCUTE-
TenbHas) OKUCIEHNe-BOC- | HUEM Bbl- newn
B) LiBeT kaTanusatopa CTaHoBrneHne n | 6opa oT-
") OnekTponpoBOAHOCTb CYLUUITBHOIO |yAaneHue opraHu-|  BeTa
areHTa Yyeckux Temnna-
TOB.
MpounTanTe TeKCT BOonpoca 1 Bbibe-
uTe NpaBuUSbHbIA OTBET:
P P 3.1 OcHos-
Hble KaTanu-
YKaxuTte, Ans 4ero Ucnonb3yeTcs Me- o
3aKkpbIThI TU4eckne
TOA MMMYNbCHOIO MUKpOpeakTopa:
o ¢ BbIGO- npoueccsl
A) Ing nonyyeHus 6onbLMX NapTvn o
75. b pom oa- 1 1 XMMUYeCKom
npoaykra
HOro oT- TEXHOMOrK
B) [inst GbICTPOro TeCTMPOBAHUSA aKTUB-
BeTa (Oes3akTnBa-
HOCTU KaTanm3aTopoB Ha MUKPOKOMU-
Lusi, pereHe-
yecTBe obpasua
pauws)
B) [ins pereHepauun katanmsaTtopa
M) Ona namepeHns TennonpoBoO4HOCTH
MpounTanTe TeKCT BOnpoca 1 Bbibe-
uTe TpU NpaBUIIbHbIX OTBETA:
P punp 3.1 OcHos-
Hble KaTanu-
YKkaxute pakTopbl, KOTOPbIE Yy4UTbIBa- o
3aKpbIThI Tyeckne
t0TCA Npu BbIBOpe PopMbl rpaHyn Ka-
TanusaTopa (TabneTku, akCcTpyaaThbl ¢ Bbio- rpouecce!
76. ochephi) ’ ’ ABB poOM He- 1 1 XVIMUYECKOM
P CKOIbKMX TeXHonormm
A) N'apasnunyeckoe conpoTnBneHne
OTBETOB (desakTtnBa-
cnoA Luus, pereHe
B) TexHonornyHoCTb U3roToBNeHUs P
pauws)
B) PaBHOMepHOCTb NoTOKa
") CToMMOCTb OKpacku
MpounTtante TeKCT U AONOSNHUTE OTKpbITLIN 3.1 OcHos-
77 ¢pasy: Hacrora 0bopo- Ha gonon 2 2 Hble KaTanm
' ) T0B (TOF)
HeHune Tyeckme




Bpems

Ne Bbinon- | YpoBeHb
OTBeT Ha 3apa- Tun Homep
3apa- CopepxaHue 3aAaHusA HeHMsl 3a-| CII0XHO-
Hue 3aAaHuA pasgena
HUA AaHuA, | cTn, 6ann
MWH
KonnyectBeHHas xapakTepucTuka ka- npoveccsl
TanMTUYECKOWN aKTUBHOCTU, KOTOpas XYIMUYECKOM
nokasbIBaeT, CKONbKO pa3 B eAuHULY TEXHOIorm
BPEMEHMN KaTannTUYEeCKni LUK Npounc- (desakTtnBa-
XOOMT Ha OHOM aKTUBHOM LIEHTpE — Lus, pereHe-
3TOo paums)
CHavana npoBo-
OST oKucnuTenb-
HYIO pereHepa-
Lm0 otpaboTaH-
HOro katanusa-
TOpa rmapo-
OYMCTKM, BblXKUras
KOKC C MOBEPXHO-
P 3.1 OcHos-
cTn. 3atem npo-
Hble KaTanu-
. . NUTLIBaIOT pere- .
MpounTtanTe TeKCT Bonpoca u gante _ |OTKpbITBIV Tnyeckme
o HEPVPOBAaHHbIN
pa3BepHyTLIN OTBET: C pas- npoveccol
KaTanusartop pac- .
78. BEPHY- 3 4 XMMUYECKOM
TBOPOM OpraHuye-
OnuwmnTe Kak NPOBOAAT peakTuBaLuto CKIX BELLECTB TbIM OTBE- TEeXHONormm
KaTannsaTopoB MMAPOOHUCTKN. TOM (de3akTtnBa-
(MMMOHHas, BUH-
LS, pereHe-
Hasi KUCNOTbl, TpU-
paums)
ATUNEHITINKONb),
B pesynbTarte npu
cynbduauposa-

Hun ByaeT obpa-
30BbIBaTbCS CMe-
waHHas Co(Ni)-
Mo-S ¢aza 2
TMna




Bpems

Ne OTBeT Ha 3aga Tun Bbinon- | YpoBeHk Howme
3apa- CopaepxaHue 3agaHus HEeHMUA 3a-| CNOXHo- P
Hue 3agaHus pasgena
HUA AaHuA, | cTn, 6ann
MMH
MpouuTanTe TekcT Bonpoca 1 ycta-
HOBUTE COOTBETCTBUE MexAay pas-
MepoM YaCTULLbl KaTanusaTopa 1
npoueccomM, B KOTOPOM OH NMPUMEHS-
eTca:
Paswmep ka-
P Mpouecc
TanusaTtopa
1 1-3 v A) PeakTtop ¢ kuns- 3.1 OcHos-
' ' wum cnoem (FCC); Hble KaTanu-
B) HenoaBwxHbin 3aKpBITBI TU4eckune
2. 3-6 mwm; cnon (rmapo- 1 > 3 Ha COMO- npotecceol
79. oumncTka) 2 3 XUMUYECKON
B b A cTaBne-
TeXHomnornm
HVe
(de3akTtuBa-
3.50-100 B) Tpy6uaThiit peak- HVA, perene-
Mkm (0,05— TOp NapoBoro pu- pauus)
0,1 Mmm) dhopmuHra
3anuwuTe BbIGpaHHbIe BykBLI NoA co-
OTBETCTBYOLMUMN Lincppamu :
1 2 |3
b. Ecnn peakuus
naeT BO BHellHe-
. n 31OHHOWN
MpounTanTe TEKCT Bonpoca, BbiGe- p‘ogj)_l fzm Ko
puTe OAWH NpaBUIIbHbINA OTBET U ocTh J'II/IM’I/ITI/I 3apaHue
o6ocHyWTe cBOM BbIGOP: P Y| omBurm- 3.1 OcHos-
eTcs NoABOAOM
CareHTOB 13 POBaHHOro Hble KaTanu-
OKcnepuMeHTarnbLHO onpeaenunu, 4Yto ﬂp,pa H6TOKA K HO TMna c Bbl- TU4yeckue
npu yBENUYEHNN CKOPOCTU NOTOKA Cbl- BerHOCTMSG ha 6opom oa- npoueccol
80. pbs B 2 pasa cTeneHb KOHBEPCUN Bbl- YBpeaneHme EKO- HOro OT- 2 3 XUMUNYECKON
pocna. B kakoit obnacTtu npoTekaet BeTau TexHomnornm
pOCTU NOTOKa
peakuua? obocHoBa- (Oes3akTnBa-
(Typbynusauum)
A) KuHeTunueckas MEHLLIAGT TON HUEeMm ums, pereHe-
B) BHelwwHeanddy3noHHasa Z_MH anchabyan Bbl6O-pa pauus)
B) BHyTpnanddyanoHHas y y oTeBeTa
) PasHoBecHas OHHOrO NorpaHny-
HOro Crnosi u yee-
NNYMBAET KOHBEP-
cuio.
MpounTanTe TEKCT Bonpoca u Bbibe-
3.2 OcHoB-
puTe ABa NpaBUiibHbIX OTBETA:
Hble KaTanu-
3aKpbIThIN TUYeckue
OOGbeMHasi CKOpPOCTb NOAAYM Chipbs — P
oTO: C BblbO- npotecceol
81. i . AB poM He- 1 1 XUMUYECKON
A) OTHoLWeHne 06bEMA Cbipbsi, Noaa- CKONBKUX TexXHONOMM
BaeMOro B peakTop 3a eguHuLy Bpe- OTBETOB (Visomepuaa
MEeHMU, K 0OBbEMY 3arpy>KEHHOro KaTanm- P
satopa ums, Mmopu-
poBaHue

B) OTtHoweHne o6bEMa Bogopoaa npu




Bpems

Ne Bbinon- | YpoBeHb
3apa- CopepxaHue 3aAaHusA Orser Ha 3apa- Tun HeHMsl 3a-| CII0XHO- Howmep
Hue 3aAaHuA pasgena
HUA AaHuA, | cTn, 6ann
MWH
HOpMarsbHbIX YCIOBUAX K OO BEMY Chbl- AnkunupoBa-
pbs Hue)
B) BennunHa, o6paTHas BpeMeHu KOH-
TaKTa Cblpbs C KaTanns3aTopom
") DaBneHue, KoTopoe okasbiBan Obl
OTAENbHBIA KOMMOHEHT ra3oBON CMECH,
ecnu 6bl OH OAMH 3aHMMan BeCb
06BEM Npm TOM Xe TemnepaType
MpounTanTe TeKCT BOonpoca 1 Bbibe- 3.2 OcHos-
puTe NpaBuUNbHbLIA OTBET: Hble KaTanu-
Tu4eckmne
MonbHOe COOTHOLLEHME BOAOPOA/ChI- 3aKkpbITbIN npoueccsl
pbe B rMApPO0OYNCTKE — 3TO: ¢ BbI6O- XMMUYECKON
82. |A) OcTetuyeckun napameTp b pom oa- 1 1 TexHonorum
B) TexHonorunyeckuii napameTp, BNus- HOro OT- (N3omepuza-
IOLLUIA HA CKOPOCTb YAaneHusi cepbl 1 BeTa uus, M'mopu-
KokcoobpasoBaHue poBaHue
B) Temnepatypa kuneHus Ankunuposa-
") JaBneHue HacbIWEHHbIX MapoB HKe)
3.2 OcHos-
MpounTanTe TeKCT U [ONOSNHUTE Hble KaTanu-
c¢ppasy: Tnyeckme
npoveccol
B npouecce ankunnposaHus n3oby- nogaenenns | OTKpbITbIV XMMUYECKON
83. |TaHa byTeHamu KpUTUYEeCKUM NapameT-| (npedoTBpalle- |Ha Aonorn- 2 2 TEXHOMormm
poM SIBMSieTCA nogaep>KaHne HU3KoWm HUS) HeHue (N3omepuza-
Temnepatypbl (0—10°C) ans uus, M'mopu-
NOGOYHbLIX peakLmin nonu- poBaHue
Mepu13aummn 1 OCMOTEHUS. AnkunupoBa-
Hue)
1. KnHeTuka: Bbl-
coKasi CKOpPOCTb
TpebyeT BbICOKOW
KOHUeHTpauun H,
Ha NOBEPXHOCTU
KaTanusatopa 3.2 OcHoB-
MpounTtante TekcT Bonpoca u gante | (Ni). laBneHue Hble KaTanu-
pa3BepHyTbIN OTBET: YBENUYMBAET KOH- Tnyeckme
ueHTpauuio H,. |OTKpbIThIN npoueccsol
O6bsAcHUTE, NoYemy ANns rmapupoBa- 2. TepmoguHa- C pas- XYMUYECKOMN
84. |Hug BeHsona 4o umknorekcaHa Tpeby- | Muka: XOoTs paB- | BepHy- 3 4 TEeXHOormm
eTca n3bblToyHOE AaBneHne (2—3 HoBecue caBu- | TbIM OTBe- (N3omepuza-
MrMa), xoTa TepMOANHaMUYECKM peak- | HyTO BNpaBo, npu TOM ums, MN'mopu-
LS 3K30TEPMUYHA U MOET C YyMEHbLUe- | BbICOKUX Temne- poBaHve
Hvem obbema? patypax (Heobxo- Ankunvposa-
OMMbIX NS CKO- Hue)
pocTn) paBHOBe-
cue cmeLlaeTcs
obpaTHO; naene-
HMe KOMMNeHCK-
pyeT aTo.
. - KaTtanusaTopsl . 3.2 OcHoB-
MpounTtante TeKCT Bonpoca v aante OTKpbITLIN
85. |pa3BepHyTbIN OTBET: rrApooHnCTk C pas- 3 4 Hele kartanu-
OGHHHOCMHTesq- BepHY- Tuyeckne
pYytOT NPONUTKON npoueccsl




Bpems

Ne Bbinon- | YpoBeHb
OTBeT Ha 3apa- Tun Homep
3apa- CopepxaHue 3aAaHusA HeHMsl 3a-| CIOXHO-
Hue 3aAaHuA pasgena
HUA AaHuA, | cTn, 6ann
MWH
OnnwmnTe 0co6EHHOCTM CUHTE3a KaTa- |HOCUTENS Mo Bra- | TbiIM OTBE- XMMUYECKON
NN3aToOPOB MAPOOYNCTKM N prUdop- roOeMKOCTMN COB- TOM TEeXHOMNormm
MUHra (Unu n3oMepusaunm, katanmaa- |MeCTHbIM BOAHbIM (N3omepuza-
TOpPOB, coaepxalumx Pt). pacTBopoM rnpea- umsa, MN'mopu-
LIECTBEHHUKOB aK- poBaHue
TUBHbIX KOMMO- AnkunupoBa-
HeHTOB (conew Hue)
meTannoB). KaTa-
nusartopsbl pudop-
MWHra CUHTE3U-
pYIOT C UCMONb30-
BaHMEM KOHKY-
peHTa (Hanpumep,
H2PtCls n HCI),
YTO NPUBOOUT K
bornee paBHOMep-
HOMY pacnpege-
TNEHUI0 aKTUBHOIO
KOMMOHEHTa no
06bEMY rpaHynbl
HocuTens.
AB. N30bITOK n30-
OyTaHa nopas-
naeT onuromepu-
. 3aumo oneguHoB
MpouuTanTe TeKCT Bonpoca, Bbibe-
puTe ABa NpaBUIIbHbIX OTBETa U Vi NOBbILLIAET Ce-
o . NEeKTUBHOCTb NO 3.2 OcHoB-
060CHYyITe cBOW BbIOOP: 3apgaHue
ankvnaty. Huskas Hble KaTanu-
KOMOUHU-
Temnepartypa Tyeckme
YKaxnTte, Kakme TeXHonormdeckme na- POBaHHOIro
6GnaronpuaT- npoveccol
paMeTpbl KPUTUYECKM BaXKHbI NS NOA- TUNa c Bbl- o
o CTBYET peakuum XYIMUYECKOM
OepXXaHus BbICOKOW CEeNEeKTUBHOCTMU Oopom He-
86. anknmpoBaHna n 2 3 TEXHoNormm
npouecca ankunupoBaHunst n3obyTaHa CKOINbKUX
CHWXaeT CKo- (MN3omepuza-
OyTuneHamu Ha Leonurte: OTBETOB U
pPOCTb NOBOYHBIX uus, M'apu-
A) Bbicokoe MonbHOEe COOTHOLLEHUE - obocHoBa-
peakuui (nonu- poBaHue
n3obytaH/oneduH (10:1 u BbiLLE) H1eMm
o~ | MEpusaums, kpe- Ankvnuposa-
B) HeBbicokasa Temnepatypa (60—-80°C) BbI6O-pa
KvHr). Beicokoe Hue)
B) Bbicokoe gasneHue (>5 Mrlla)
JaBreHne He siB-
IN) MpucyTcTBME NapoB BOAbl B Cbipbe
NAETCs KpUTUY-
HbIM, BOAA OTpaB-
NSET KACMNOTHbIE
LeHTpPbI.
MpounTanTe TeKCT Bonpoca u Bbibe-
uTe NpaBuUIbHbIA OTBET:
P P 3.3 OcHoB-
_ Hble KaTanu-
YKaxute napameTp, KOTOPbIN ABMS- YeCKMe
€TCHA OCHOBHbIM AN NpefoTBpaLleHns 3aKkpbITbIN MpoLECChI
neperpesa Katanusartopa npu nonHoM ¢ Bbl6o- P -
XMMUYECKON
87. |OKMCneHun B KUMNKALLEM CIloe b pom oa- 1 1
TeXHonormm
A) Bbicokoe pnaBneHune Horo oT-
(Katanutu-
B) OTBOA TENNa Yepes 3MeeBMKM UNn BeTa
Yeckoe OKMC-
MCNonb30BaHNe NCEBOOOXKMKEHNSA
nexue, KoH-
B) [lo6aBneHve BoAbl
AeHcauust)

I Wcnonb3oBaHue cepebpsiHoro kaTa-
nusartopa




Bpems

Ne Bbinon- | YpoBeHb
OTBeT Ha 3aga- Tun Homep
3apa- CopaepxaHue 3agaHus HEeHMUA 3a-| CNOXHo-
Hue 3agaHus pasgena
HUA AaHuA, | cTn, 6ann
MMH
MpounTanTe TeKCT Bonpoca u Bblbe-
puTe NpaBuUnbHbIA OTBET:
3.3 OcHoB-
YKaxnte npoLecc, KOTopbI He Npouc- Hble KaTanu-
XOOMT B pe3ynbTaTte KaTanuMTuyYeckom . TUYyeckue
3aKpbITbIi
peakuuu: ¢ BbI6O npoweccol
A) ObpasoBaHMe aKTBUPOBAHHOIO XYIMUYECKOM
88. [5) pom oa- 1 1
KoMnnekca; TEeXHomornm
HOro oT-
B) Peakumsa akTMBHOro KOMMOHEHTa C BeTa (Katanutu-
HocuTEeneM; Yeckoe OKuc-
B) PasnoxeHune akTMBMPOBAHHOIO KOM- nexne, KoH-
nnekca; AeHcauusi)
M) Ancopbuus;
) Oecopbuus.
3.3 OcHoB-
MpounTanTe TEKCT U AOMNOJNIHUTE Hble KaTanu-
c¢ppasy: Tnyeckme
. npowueccol
. |OTKpbITbIN pot .
[na pacyeta TennoBoro 6anaHca pe- | OTpuUUaTEeNbHbIN XMIMUYECKOM
89. Ha gonon- 2 2
aKTopa OKMCneHns HeobxoauMo yyn- (AH < 0) Hehme TEexXHomnornm
TbIBaTb TEMMOTY peakuun, Kotopas ans (Katanutu-
3K30TEPMUYECKNX peakumii umeet Yeckoe OKuC-
3HaK. nexue, Kon-
AeHcaums)
1. KonnyecTtso
. . npopearnpoBas-
MpounTanTe TeKCT Bonpoca u panTte pop P 3.3 OcHoB-
pa3BepHyTbIN OTBET: wero SO: 0,9 * Hble KaTanu
’ 0,1 = 0,09 monb
. TU4yeckue
. Ha 1 Monb cmecu. | OTKpPbITbIN
Paccuutainte agnabartumyeckoe yBenu- npoweccol
YeHne TemnepaTypbl B peakTope OKUC 2. Beipenunocs C pas- XUMUYECKOM
90. Tenna: 0,09 monb | BepHy- 3 4
nenusa SO, B SOz, ecnun cTeneHb KoH- | TexHonornm
o 99 k[x/mMonb = | TbiM OTBE-
Bepcumn 90%, a TennoTta peakuumn 99 8,91 K Tom (Katanutu-
k[>x/Mmonb. TennoemMKkocTb ra3oBom 3 AT,- Q/ C. _ yecKkoe OKuc-
cmecu 40 Dx/monb-K. (KoHueHTpauusa -8910 I / (Zg nexve, Kon-
SO, B cbipbe — 10%). eHcauma
2 B Cblp ) [/K) = 222,75 AeHcauys)
°C.
MpounTanTe TEKCT BONpoca u ycta-
HOBUTE COOTBETCTBUE MeXAY Belle-
CTBOM U KaTanu3aTopomMm, UCTOJb3y-
IOWMMCA ANA ero cuHTesa:
t A 3.3 OcHoB-
Hble KaTanu-
BeluecTBo KaTgnmsaTop TMYeCKme
1. dopmanbpe- | A) Bi-Mo-O (c 3aKpbIThIlA npoLeccs!
o1 ma; NH3); 1 2 3 Ha corno- 5 3 XUMUYECKOM
" || 2. Ounerok- B)Fe-Mo-O/Ag; | B | A | B || crasne- TeXHOMOrUM
cna; HVe (Katanutu-
3. AKpUNOHUT- _
p B) Ag/a-Al,Os YecKoe OKUC
pvn nexue, Kox-
3anuwmuTe BbibpaHHble BykBbI MOA CO- AeHcauws)

OTBETCTBYIOLLUMMM Lcbpamu :

1 (2 |3




Bpems

Ne Bbinon- | YpoBeHb
OTBeT Ha 3apa- Tun Homep
3apa- CopepxaHue 3aAaHusA HeHMsl 3a-| CII0XHO-
Hue 3aAaHuA pasgena
HUA AaHuA, | cTn, 6ann
MWH
b
Peakuus okucne-
HMS aMMuaka oo
MpounTtante TeKCT Bonpoca, Bbli6e- | NO cunbHO 3K30-
puTe oAuH NpaBUIIbHbIA OTBET U TepmnyHa. Co-
ob6oCHyiTe cBOW BbIOOP: rnacHo MpuHLMny
Jle Warenbe, no-
B peakTope KaTtanuMTU4ecKkoro okucne- | BbllleHWe TemMmne-
HUst aMMuaka ao okcuaa asota (11) paTtypbl cmeLlaeT
(4NH3 + 50, — 4NO + 6H,0) Temne- |paBHOBecUe 3K30-
paTypa ra3zoBoi CMECH Ha BXoJe Co- TepMuyeckown pe- | 3agaHve
o 3.3 OcHos-
crasngaet 250°C. lMpu noBbIWEeHM akuumn BneBo, B | KOMOUHUK-
R Hble KaTanu-
Temnepatypbl Bxoga o 300°C cre- CTOPOHY peareH- |poBaHHOro TNeCKHe
neHb KOHBEPCUN amMuaKka yBernmyn- ToB. MNpun 350°C |Tmna c BbI-
0 0 npouecchl
nacwb ¢ 85% no 92%. OgHako npu TepmMmoamHaMmunye- |6opom oa- .
o R M XMMUYECKON
92. |manbHeriwem nosbiweHun o 350°C ckun chakTop HOro OT- 2 3
0 TEeXHONormm
KoHBepcus ynana o 88%. O6bacHUTE | HaUMHaeT Npeocb- | BeTawn (KaTanumy
nageHue koHesepcum npu 350°C nagaTb Hapg KuHe- |ob6ocHoBa- 4ECKOE OKIC
A) [esaktuBauns nnaTMHO-POAMEBOrO | TUYECKUM, NO- HVeM nenme. Ko
KaTanusaTtopa BCNeACTBUE CNekaHUs | 3aTOMy paBHOBEC- | BblOO-pa neHcaﬁMﬂ)
B) CmelleHne TepMoOONHAMNYECKOTO | Has CTeneHb npe-| oTeeTa
pPaBHOBECUS IK30TEPMUYECKON peak-  |BpaLLEeHUs CHMXKa-
LuM B CTOPOHY MCXOAHbIX BELLECTB eTcsl, HeCMOTpS
(mpuHumn Ne Watenbe) Ha pOCT KOH-
B) OTpaBneHue KaTanM3atopa OKCU- | CTaHTbl CKOPOCTH.
[amu asota [esakTnBauus ka-
IN) YBenu4yeHne ckopocTi No6oYHOM Tanusartopa npu
peakuun okucreHns ammmaka ao N, Takomn Temnepa-
Type ManoBepo-
atHa (Pt/Rh cTa-
ouneH go 900°C).
MpounTanTe TEKCT Bonpoca u Bblbe-
puTe NpaBUIMbHbIA OTBET:
Ykaxute maTtemaTuyeckyto Moaernb Ku- 3aKpbIThIN 3.4 Katanu-
HETMKM, KOTOpas YacTo NCMOMb3yeTcst C BbI6O- 3aTOpbl CUH-
93. |ans onucaHua cMHTe3a aMmMunaka Ha B pom oa- 1 1 Tesa aMmmu-
Kenes3HoM KaTanusatope HOro oT- aka 1 MOHo-
A) CteneHHoW 3aKoH BeTa mepoB CK
B) Mogenb JleHrmiopa-XvHweneByaa
B) Mogenbs Mapca-BaH KpeBeneHa
") YpaBHeHne ®duka
MpounTanTe TeKCT Bonpoca u Bbibe-
puTe TpY NpaBUNbHbIX OTBETA:
YKaxute onpegensiowne napameTpbl o
pen w P P 3aKkpbITbIN 3.4 Katanu-
Ons pacyeTa NPon3BOAUTENbLHOCTM Ka-
TanuaaTopa B peakTope CUHTe3a am ¢ Bbio- 3aTOpb! CUR-
94. ABB poOM He- 1 1 Tesa aMmu-
Mraka CKOIbKMX aka 1 MOHO
A) Temnepatypa (350-550°C)
OTBETOB mepoB CK

B) OaBnexune (150-300 aTm)

B) O6bemHas ckopocTb nogauum rasa
(Vrasa / VKaT)

) LiBeT kaTanusatopa




Bpems

Ne Bbinon- | YpoBeHb
OTBeT Ha 3aga- Tun Homep
3apa- CopepxaHue 3aAaHusA HeHMsl 3a-| CII0XHO-
Hue 3aAaHuA pasgena
HUA AaHuA, | cTn, 6ann
MWH
MpounTanTe TeKCT U [ONONHUTE
cb':)as . A 3.4 Katanu-
y: OTKpbITbIN 3aTopbl CUH-
95. . BpeMeHeM Ha gonon- 2 2 Tesa aMmmu-
BenununHa, obpaTHas 06bEMHON CKo-
HeHne aka n MOHo-
pocTy (T = ViaT / Vrasa), Ha3bIBaETCA
mepoB CK
KOHTaKTa.
1. Mpopearupo-
MpouuTanTe TeKCT Bonpoca v aante Bano atunexa.
. 1000 * 0,95 = 950
pa3BepHyTbIN OTBET:
Kr/u.
. 2. Mowrno Ha no- |OTKpbITbIN 3.4 Katanu-
Paccuutante BbiIxoa nonuatuneHa (B
Kr) 3a Yac, ecnv B peakTop nogaeTtcs MMep3aLmtio- ¢ pas- 3aTOpbI CUR-
96. ’ 950 * 0,99 = 940,5| BepHy- 3 4 Tesa aMmmMu-
1000 Kr/4 aTuneHa, KOHBEPCUS 3TU-
o Kr/y. TbIM OTBe- aka 1 MOHo-
nexa 95%, a cenekTMBHOCTb NO NOMNu-
o 3. Bbixog nonu- TOM mepoB CK
atuneHy 99% (noboyHble NPoayKTbl —
Mepa = 940,5 kr/y
onuromepsl). MonspHasa Mmacca MOHO-
(npeHebperas Bo-
mMepa 28 r/monb.
[0pOOM B KOHLIE
uenew).
MpouuTanTe TeKkCcT Bonpoca u aante | maopupoBaHue, .
P . P APYP OTKpbITLIN 3.4 Katanu-
pa3BepHyTLIN OTBET: JerngpvpoBaHue,
neraponaoMepH C pas- 3aTOpbl CUH-
o7. HanvwwnTe peakuun, npoTekatoLime Ha 3au,m‘|) aerng F:) BepHY- 3 4 Tesa ammn-
P > 1P ’ PO | im oTBe- aka ¥ MOHO-
MeTanIM4ecknx LieHTpax katanusarto- | uMknusaumsi, rma-
TOM mepoB CK
poB pucpopmMuHra poreHonu3
[ns peweHns 3a-
Aayn BOCMONb3y-
MpouuTanTe TEKCT BONpoOca U fanTe | emcs 3aKOHOM
pa3BepHyTbIN OTBET: aencteytowmnx | OTKpbIThINA 3.4 Katanu-
macc. CKkopocTb C pas- 3aTOpPbl CUH-
98. |Bo cKOMbKO pa3 yBENUYUTCSA CKOPOCTb | NPSIMOW peakumn |  BepHy- 3 4 Te3a ammu-
NpsiMor 1 0BpaTHOM 3NeMeHTapPHbIX yBenumuntcs B 3 | TbiM oTBE- aka n MOHO-
peakunn A—2D B razoBou dase npu pasa, CKOpoCTb TOM mepoB CK
yBENVYeHUn faBneHns B Tpu pasa? obpaTHomn peak-
Unn yBENMYUTCH B
9 pas.
ABb
MpounTanTe TeKCT BONpoca, Bbibe-
Ons katanusa-
puTe ABa NpaBUIibHbIX OTBETa U
. . Topa nonumepu- | 3agavue
obocHynTe cBOM BbIOOD:
3aUMn KPUTUYHBI | KOMBUHK-
XUMUYECKN CO- |POBAHHOIO 3.4 Katanu-
YKkaxute metoabl aHanmaa, Heobxoam-
CTaB (aKTMBHOCTb [TMNa C He- 3aTOpbl CUH-
Mble AN OLEHKM KayecTBa KaTanvaa-
99. ) 3aBUCUT OT COOT- | CKOJTbKUX 2 3 Te3a ammu-
Topa nonumepusauuu (TiCl,/MgCl;) .
HoweHns Ti/Mg) n| oTBeToB 1 aka n MOHo-
A) Onpegenexune cogepxanus Cl, Mg
) mopdponorua  |obocHoBa- mepoB CK
n Ti TMTpOBaHnem
(pa3mep vacTuy, HVEeM
B) NamepeHue pasmepa yacTu
onpegensiet BblGO-pa
B) OnpegeneHne okTaHOBOroO Yvcna
copmy nonumepa
") NamepeHue uBeTHOCTM NpoaykTa
N TEXHOMOrnNY-
HOCTb npouecca).
MpouuTaiiTe TeKCT Bonpoca U AailTe | CkopocTb noaaum | OTKpbIThIi 3.4 Katanm
100. |Pa3BepHyTbin OTBeT: kucrnopogaa C pas- 3 4 )
3aTOpbl CUH-

[OOIMKHa ObITb Ta-

BEPHY-




Bpems

Ne Bbinon- | YpoBeHb
OTBeT Ha 3aga- Tun Homep
3apa- CopaepxaHue 3agaHus HEeHMUA 3a-| CNOXHo-
Hue 3agaHus pasgena
HUA AaHuA, | ctn, 6ann
MMH
OnuwmnTe, Kak CKOPOCTb pereHepaunm | Kon, YTobbl TeM- | TbiM OTBeE- Tesa aMMmu-
KaTtanuMsaTtopa BbbKUraHMeMm KOKca BMnu- | nepaTypa B croe TOM aka u MOHO-
S1eT Ha LlenocTHOCTb rpaHyn. Mpuee- He npeBbiWwana mepoB CK

ANTE KPUTEPUIA pacyeTa BpeMeHu pe-
reHepauuu.

Temneparypy cne-
KaHus. Bpems pe-
reHepauuun t =
(Macca kokca) /
(CkopocTb okuc-
neHus yrnepoga).
[lns KoHTpona mc-
nonb3yloT raso-
BbI aHanus (CO,
CO,) Ha BbIxoae.
Cnuwkom 6bicT-
pas pereHepauusi
BbI3bIBAET Nepe-
rpeB v paspyLue-
Hue (pacTpecku-
BaHue) rpaHyn us-
3a TEPMUYECKOTO
cTpecca.




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




