banakoBckuii HKEHEPHO-TEXHOJOTUYECKUA HHCTUTYT — (prytnan deaeparTbHOTO
roCyJapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIBLHOTO YUPEXKICHUS BBICIIIETO 00pa30BaHUS
«HanuoHanpHbIN UCCIEN0BATEIbCKUH sAEpHbIA YHUBEPCUTET « MU DI»

@aKyapTeT aTOMHOW DHEPTETUKHU U TEXHOJIOTUI
Kadenpa «Pusnka u ectTeCTBEeHHOHAYYHbIE AUCLUITIINHBI»

PABOYASA ITPOT'PAMMA
0 JUCHMILIMHE « TeXHOJIOr s KaTaJIu3aTopOB U aIcOPOESHTOBY

HanpasiieHusi nOAr0TOBKHU
«18.03.01. Xumuueckas TEXHOJIOTHI)

OcHoBHas npogeccuoHaNbHasA 00pa3oBaTe/bHAA POrpaMMa
«XHMHUYECKas TEXHOJIOTHSI HEOPTAHUYECKUX BEIIECTB
KBanuduxkauus BbINTYCKHUKA

bakanasp

®opma 00y4eHust
Ounas

bamakoBo



Heab ocBOeHUsT TUCHUNIMHBI

[ens mpenogaBaHusi AMCIHUILUIMHBI SIBISETCS MOJyYEeHHUE 3HAHUM, HEOOXOAMMBIX IS
IUIOJJOTBOPHOM ~ TBOPYECKON  JleaTenbHOCTH OakanaBpa. Jucuumnuua «TexHosmorus
KaTaJu3aTOPOB U aJICOPOCHTOB» (OPMUPYIOT TEXHOJIOTHUYECKOE MUPOBO33PEHUE OaKaIaBpoOB
IS ux IPOM3BOICTBEHHO-TEXHOJIOTHUECKOMN U MPOEKTHO-KOHCTPYKTOPCKOM
npodheccHnoHaNbHOMN e TEeTbHOCTH.

3amaun U3y4eHHs] TUCUUIUIMHBL: M3y4EHUE OOIIMX 3aKOHOMEPHOCTEH XMMHUYECKOTO
KaTanu3a W aJcopOluu, CYIIHOCTH KaTajiu3a, OCHOBHBIX TEXHHYECKHX XapaKTepPUCTHUK
KOHTaKTHBIX MAacC, TEXHOJOTUU MPOU3BOJICTBA KAaTaIM3aTOPOB, BHUIOB MPOMBIILIEHHBIX
a7copOEHTOB M WX CBOWMCTB. bakamaBp mo mucruruinHe «TexXHONOrus Karaau3aTopoB U
a7CcOpOCHTOBY» JOJDKEH pemarh NpopecCHOHANBHBIE 3aJa4yll B COOTBETCTBHH C
MIPOU3BOJICTBEHHO-TEXHOJIOTMUECKOH,  HAYYHO-UCCIIEIOBATENbCKON,  OpraHMU3allMOHHO-
YIPaBIECHYECKON U MPOEKTHOM JAESTENBHOCTEHIO.

W3ydeHne MUCIUIUIMHBI JOHKHO OCHOBBIBATHCS Ha CIEAYIOUIUX MPO(hecCHOHATBHBIX
CTaHJapTax:

- 26.001. Cnemuanuct 1o 0OOECIEUYCHHI0 KOMIUICKCHOTO KOHTPOJIS IPOM3BOACTBA
HAHOCTPYKTYPUPOBAHHBIX KOMIIO3ULIMOHHBIX MATEPHAJIOB;

- 26.004. CnenanucT MO MPOU3BOJCTBY BOJOKHHCTBIX HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UITMOHHBIX MaTEPHUaIOB.

Mecto nucuuminHbl B ctpykrype OOII BO

Kypc «Texnomorus karamm3aTOpoB M aJCOpPOCHTOB» CBS3aH C HEOOXOIUMOCTHIO
3HAHUI OCHOB OOLIEH W HEOPraHMYECKOW XHWMHH, AHAIIUTUYECKOM XUMUU U (PU3UKO-
XUMHYECKUX METOJIOB aHalu3a, HEOPraHWYeCKOW XHWMHHW, UIMPOKOE HCIOJIb30BaHNUE,
KOTOPBIX HE TOJBKO JaéT BO3MOXKHOCTh HAmOOJee TOYHO BBIPA3UTh TEOPETUUECCKHUE
3aKOHOMEPHOCTH, HO U ABISAETCS HEOOXOJUMBIM HMHCTPYMEHTOM UX YCTaHOBJICHUS.
Teopetnueckre 3HaHUS U NPAKTUYECKHUE HABBIKH, IMOJTYYEHHbBIE CTYACHTAMU MPHU U3YUEHUU
AUCUMILTUHBI «TeXHONIorusl KaTaau3aTopoB U aCOPOEHTOBY», JOJKHBI ObITh MCIIOJIb30BAHbI
B MPOIECCe HM3YyYEHUS TOCICAYIOMMX AUCHUIIINH: «O0Imas u HeopraHudecKas XUMU»,
«TeopeTnyeckre OCHOBBI TEXHOJIOTHH HEOPTAHMUECKUX BEIICCTBY.

[Tocne w3yuyeHUs] MUCHUIUIMHBI BBITYCKHUKU JOJDKHBI OBITH TOTOBBI K BBIIOJIHEHHUIO
CIIETYIOIIUX TPYIOBBIX (QYHKITHH:

- A/06.6. Pa3paboTka mpemsioKeHU MO KOMIUIEKCHOMY HCIOJIb30BAaHUIO CHIPhS H
YTUJIN3ALUNA OTXO0JI0B MPOU3BOCTBA;

- D/01.6. CoBepiieHCTBOBaHHE TEXHOJOTHHM, MEXaHU3aUs W aBTOMAaTH3aIHs
MIPOM3BOJICTBEHHBIX MPOIIECCOB.

Komnerenuuu odyuaromerocsi, popMupyemMbie B pe3yjabTaTe 0CBOCHHS UCHHIIIHHBI

B mporecce ocBOeHMS TaHHOUW AMCUUIUIMHBI y CTyJIeHTa (GOPMUPYIOTCS CIEAYIOINE
KOMIIETEHITUH:

— YHUBEpCaJIbHbIE

KOI[ KOMIICTCHIIN U HanmeHoBaHNE KOMIIETEHIIUU I/IH,Z[I/IKaTOpLI JOCTHIXKCHUSA KOMIICTCHIIMHN

VKE -1 Cnoco0Gen ucnonb3oBaTs 3HaHUs | 3 — YKE - 1 3naTh yueOHbIe npeaMeThl




CCTCCTBCHHOHAYYHBIX
AUCHUILIINH, IPUMCHSATH MCTOIBI
MAaTEMAaTHYCCKOI'O aHajJInu3a u
MOACIINPOBAHUA, TCOPETUIYCCKOI'O
H OKCIICPUMEHTAJIIBHOI'O
HCCICA0BaHUs B ITIOCTABJICHHBIX
3aJadyax

€CTECTBEHHOHAY4YHOI'0 1IMKJIA,
paccMaTpuBaTh CBOWCTBA, CBSI3U U
B3aHMOJICHCTBHS TEXHOJOTMUIECKUX
00BEKTOB.

YV — VKE - 1 YMeTh ncnnons30BaTh 3HaHUSI
€CTECTBEHHOHAYYHBIX JTUCIUILUINH

B — VKE - 1 Baagets MmeTomamMu
MaTEeMaTU4YCCKOro aHalln3a 1
MOJCJIMPOBAHUS, TEOPETUUECKOTO U
SKCIEPUMEHTAIILHOTO UCCIIEOBaHUS B
MOCTaBJIEHHBIX 3aJa4ax

— ipoeccroHambHbIC

Ko xommerennimn

Haunmenopanme KOMIICTCHII N

NuaukaTopel JOCTHXKEHUS KOMITETCHIIUU

[IK-1

Criocob6eH 11aHupoBaTh U
IPOBOJUTH (PU3HUYECKHE U
XMUMHYECKUE IKCIICPUMEHTHI,
MPOBOAUTH 00PabOTKY UX
pE3yJIbTaTOB U OLICHUBATh
HOTPEIIHOCTH, BBIIBUTATh
THIIOTE3bI M YCTaHABIMBATH
TpaHUIIBI KX TIPUMEHEHUS,
NPUMEHSTh METOIBI
MaTeMaTHYECKOTO aHAIIN3a U
MOJIETTUPOBAHHSL, TEOPETUIECKOTO
¥ 9KCIIEPUMEHTAIBLHOTO

3 —IIK - 1 3naTh criocoObI MIIaHUPOBAHUS U
POBEICHUS PUINICCKUX U XUMHUCCKUX
JKCIIEPUMEHTOB.

Y —IIK - 1 YMmeTs npoBoAUTE 00pabOTKy
pe3yIbTaTOB SKCIIEPUMEHTOB U OLICHUBATH
MOTPELIHOCTH, BBIIBUTATh TUTIOTE3BI U
yCTaHABJIMBATh TPAHUIIBI X TPUMEHECHHUS.
B —IIK - 1 Bnagets meTonamu
MaTeMaTHYECKOTO aHAIIN3a U
MOJICTUPOBAHMS, TEOPETUIECKOTO U
9KCIIEPUMEHTAILHOTO UCCIIEIOBAHUSI.

HCCICA0BaHUS
IK-2 Croco0OeH ucmoib3oBath 3HaHue | 3 - [IK - 2 3HaTh cBOMCTBA XUMUYECKHX
CBOMCTB XMMHUYECKHX AJIEMEHTOB, | 3JIEMEHTOB, COCTMHEHUM U MaTePUAIOB HA
COCIMHEHUH M MaTepUajoB HA X | UX OCHOBE JJIsl COOJTIOICHUS
OCHOBE JIJIsl PEIICHUS 33124 TEXHOJIOTHYECKOTO peryiaMeHTa
npodecCuOHAIbHON VY —TIK - 2 YMeTb Ucnoap30BaTh 3HAHUS
JIeSITeIbHOCTH CBOMCTB XUMHYCCKHUX DJICMEHTOB,
COEIMHEHUI U MaTepUaioB HAa UX OCHOBE
JUTSl peLIEHU 3a/1a4 1O BBIMYCKY MPOAYKIIMHI
B CTPOTOM COOTBETCTBUH C TEXHUYECKUMHU
TpeOOBaHUSIMU
B —1IK - 2 BnaneTts HaBbIKaMH pa3pabOTKU
MIPEIOKEHUS IO KOMIUIEKCHOMY
WCTIOIB30BAHUIO CHIPhS U YTHIIM3AIIUN
OTXOJI0B MPOU3BOJICTBA
3ajaun BOCIMTAHUS, peajiu3yeMbie B PAMKaX 0CBOCHMS JUCHUILINHbI
Hcnoan3oBanue Bogjeuenue B
Hanpasiienue Co3nanue ycjioBui, BOCIIMTATEJILHOIO Pa3HOILIAHOBYIO
/menan o0ecreynBaIOIIMX NMOTEeHUHMAJIA y4eOHO BHEY4YeOHYI0
JUCHMILINHDBI JAeATEJIbHOCTh
[Ipodeccuona | popmupoBanue 1.Mcnons3oBanue 1. Opranmsanus
JIBHOE TBOPYECKOTO BOCIIUTATEILHOTO HAay4YHOro0  MOJAXO0Ja W
BOCIIUTAHHE HH)KEHEPHOTo/mpoecCHo | MoTeHIMana AUCIUIUINH yyBcTBa «Bce B onHON




HaJIbHOTO MBIIIJICHHUS,
HaBbIKOB opraHusanuu
KOJIJIEGKTUBHOM TMPOEKTHOMN
nesitenbHocTH (B22)

poeCCHOHATBHOTO MOYJIS
JUTSI PA3BUTHS HABBIKOB
KOMMYHHKAIMH, KOMaHIHON
paboThI U IUJIEPCTBA,
TBOPUYECKOTO MHKEHEPHOTO
MBIILIEHUS], CTPEMIICHUS
CJIEIOBATh B
npodecCHOHABLHOM
JESTEIIbBHOCTH HOpMaM
IIOBE/ICHUS,
o0ecreunBaroIuM
HPaBCTBEHHBIN XapaKTep
TPYJIOBOH AESITENbHOCTH U
HECITY’)KeOHOTO ITOBEICHUS,
OTBETCTBEHHOCTH 32
IIPUHSTHIE PELICHUS] Yepe3
MOJITOTOBKY IPYIIIOBBIX
KYPCOBBIX paloT 1
MPAKTUYECKUX 3aTaHHH,
pELIEHHE KEWCOB,
MPOXOXKIACHHUE MPAKTHK U
noarorosky BKP.
2.Mcnonbs3oBaHue
BOCIIUTATEIBHOTO
MOTEHIIMaja TUCIUIUINH
po(hecCuOHATBHOTO MOAYJIS
TUTST:

- (hopMupoBaHUS
MIPOU3BOJICTBEHHOTO
KOJJIEKTUBU3MA B X0J1€
COBMECTHOI'O PELICHUS KaK
MOJIETbHBIX, TaK U
MPAKTUYECKHX 3a7a4, a TAKKe
IyTE€M MOJIKpEIICHHE
parroHaIbHO-
TEXHOJIOTMYECKUX HaBBIKOB
B3aMMOJICICTBUS B
MPOEKTHOM eI TETbHOCTH
HMOLMOHAIBHBIM (P (eKTOM
YCIIEITHOTO B3aUMOJECHCTBUS,
OLIYIIEHHEM pocTa o01ei
3¢ PeKTUBHOCTH TIPH
pacnpeneseHnu IPOEKTHBIX
3aJ1a4 B COOTBETCTBUU C
CUJIBHBIMU
KOMIIETCHTHOCTHBIMHU U
HYMOIIMOHATBHBIMHU
CBOMCTBaMH YJICHOB
IIPOEKTHOM IPYIIIBI.

KOMaH/Ie» 4epe3 ydacTue
CTYICHTOB B IPOBEACHUU
CEeMHUHApPOB.

2. ®opmupoBaHue
IPOU3BO/ICTBEHHOTO
KOJUICKTMBU3MAa B  XOJI€
COBMECTHOTO  PEIICHUs

MOJICTLHBIX u
MPAKTUYECKUX 3aJ]lad TIpHU
MPOBEICHUU

MPAKTHYECKUX u

1a00paTOPHBIX 3aHITHH.

[Tpodeccuona
JbHOE
BOCIIMTaHUE

dhopmupoBanue
npodeccnoHanbHOMI
OTBETCTBEHHOCTH B
00JIaCTH, TEXHOJIOTHUH
BOJIOTIOJTOTOBKH U
OYHMCTKH CTOYHBIX BOJI,

1. Ucniomp30Banme o
(dbopMUpOBaHUS YyBCTBA
HI/I‘IHOﬁ OTBCTCTBCHHOCTHU B
00JIaCTH TEXHOJIOTUU
KaTaJn3aTopoB U
ancopOeHToB

1.Opranuzanus u
IIPOBE/IEHUE HAyYHO-
MPAKTUIECKUX
KOH(epeHIHii, BeOUHApOB
0 BOTIpOCaM
npodeccHoHaNTBLHOM



https://ru.wikipedia.org/wiki/%D0%A2%D0%B2%D0%BE%D1%80%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE

TEXHOJIOTUN MUHCPAJIBHBIX | BOCIIUTATECIIBHOI'O JACATCIIbHOCTH.

ynoopeHuii coneii u MOTeHIKaNa 01oka 2.Y4actue B
mienoyelt / TEXHOJIOTU! PO eCCHOHATBHBIX CTYJICHYECKHX
OCHOBHOTO JUCITUTLINH: OJTUMITUA/IAX ¥ KOHKYpCcax
HEOPTraHUYECKOTO TexHomorus Hay4HBIX TIPOEKTOB,
CUHTE3a, TEXHOJIOTHHI BOJIOMOJITOTOBKH U OYUCTKH | TBOPUYECKUX
KaTaJIn3aTOPOB U CTOYHBIX BOJI; MEPOTIPUSITHSIX,
ajcopOeHToB / TexHONOTHsI KaTallu3aToOpoB | KOHKypcax
TEXHOJIOTHH PEaKTUBOB U | W ajcopOeHToB/TexHonorus | nmpodecCuoHaIbHOTO
0c000 YHCTHIX BEUIECTB PEaKTUBOB M 0CO0O0 YUCTBHIX | MACTEPCTBA, B TOM YHCIIE
(B34); BEIIECTB; 10 CTaHJ1apTam
Texuonorust Munepanbubix | WorldSkills.
ya0OpeHui, coeit u 3.YyacTue B MOArOTOBKE
menoveid/ Texnomorus nyOnuKanuii B
OCHOBHOT'O HEOPTaHUYECKOTO | TEPHOTUYCCKUX HAYUHBIX
CUHTE3A. U3JIaHUSX.

2. Pa3BuTHe HaBBIKOB
TBOPUYECKOTO MBIIICHUS
IIyTEM COIEUCTBUS U
HNOJJEPKKU y4acCTHs
CTYJEHTOB B Hay4HO-
IIPAKTUYECKUX
MEPOIPUATHSIX
BHYTPUBY30BCKOI'O
PETHOHANBHOTO U/WIH
BCEPOCCUICKOIO YPOBHS B
cdepe XUMUYECKUX
TEXHOJIOTH M.

CTpykTypa u coaepkaHue y4eOHOM IMCIUTITHHbI
JucnuninHa mnpenomaercs CTyleHTaM B 5-om cemectpe. OOmiasi TpyI0e€MKOCTb
MUCIHUILUINHGBI cOocTaBiseT 5 3aueTHbix enquuuil, 180 ak. yaca.
Kasiengapubiii niian

Ne Ne HaumenoBanue pasjaena Buasbl yueoHoii Arrecra- Makcu
P (TemMbl) TUCHMILITHHBI AesiTeJIbHOCTH (B Yacax) 1078 MaJlb-
a e ° o pasaena HbI
3 M E = (dpopma) oamnn
bi | bI g- 8 3a
e = §- E paszen

=] = = = @)
1 1 | KaranuzaTtopsl u| 32 4 6 4 18 YO, 20
KaTaJIUTUYECKHUE TTPOLIECCHI JIP Nel,
JIP No2,
3,
T Nel
2 2 TexHnomnorus nonyueHust | 82 8 - 16 58 3, 15
KaTaJIn3aTOPOB T No2
3 3 | Ancopbrums 66 4 10 12 40 JIP Ne3, 15
JIP Ne4,
JIP Ne5,
3,
T Ne3
Bu npomMe:KyTOYHOI aTTecTAlINU 180 | 16 16 | 32 | 116 | DOx3ameH 50




Coaep:kaHue JIEKIHOHHOTO Kypca

pacTBope

Y4eOHo-
Tembl 1eKuHH. Bcero
MeToaAnYecKoe
Bomnpocekl, oTpadaTbiBaeMble Ha JIEKIIMU 4acoB
olecreyeHue
1 2 3
Kataau3aTopbl M KaTaJuTHYeCKHE POLeCcChl 4 [1-3]
[TonsTHE KaTanu3a 1 KaTaau3aTopoB
Craanu KaTaau3a Ha TBEPbIX KaTalau3aropax
TexHnvyeckne XxapaKTepUCTHKH KOHTAKTHBIX Macc
TexHoJI0rHs MOJIyYeHHS] KATATU3aTOPOB 8 [1-3]
OcHOBHBIE TPEOOBAHUS, IPEABABIIEMBIC K TPOMBIILICHHBIM
KaTaJln3aTopam
Pa3HOBUIHOCTH MPOMBIIUIEHHBIX KOHTAKTHBIX Macc
OcaxIeHHbIe KOHTAKTHBIE MaCCHI
KaTanuzaTtopsl Ha HOCUTEISX, TTOIy4aeMble METOJOM IPOITUTKH
Karanusaropsl, moxydaeMble MEXaHHUYECKUM CMEIIEHHEM KOMIIOHEHTOB
[TnaBneHble U CKeNETHBIE KOHTAKTHBIE MAaCChI
Karanu3aropsl Ha OCHOBE IIEOJIUTOB
[Mpou3BoacTBO KaTanM3aropa KOHBEPCHU OKCHUJIA YIIIepoaa
PacnpuinTeNnbHBIE CYIITHIIKA
Ancopouus 4 [1-3]
OO0mme cBeeHUs aICOPOIIMOHHBIX IPOIIECCOB
[MapameTpbl MOPHCTON CTPYKTYPHI a1COPOESHTOB
Knaccudukanus mop mo pasmepam
AKTUBHBIE YIIIH
Cunukarenu
[leonuTel
['muHuCTBIE TOPOABI
IlepeyeHb NPaKTHYECKUX 3AHATHH
Tema npakTuyeckoro 3anatTus. Bonpocel, Bcero Yaebuo-
oTpadarbiBaeMble HA MPAKTHYECKOM 3aHATHH 4ACOB MeToAUTECKOe
obdecreyenue
1 2 3
Pacuer sHepruu aKTUBAIIMU KaTATUTHICCKOTO MpoIiecca 4 [10]
Pacuer mpou3BOAUTEILHOCTH KaTalIU3aTopa 4 [11]
Pacder KaTamMTHYECKUX TPOIIECCOB U PEAKTOPOB 12 [12]
Pacuer a/IcopOLIMOHHBIX MPOLIECCOB U PEAKTOPOB 12 [13]
Ilepedennb 1a00paTOPHBIX padoT
Tema naGopaTopHbIX padoT. 3aganusi, BONPOCHI, Bcero Yueono-
oTpadaTbiBaeMble Ha JJA00PATOPHOM 3aHATHH 4acoB MeToaUteCKoe
obecreyeHue
1 2 3
BnusiHue KaTain3aTopoB HA CKOPOCTh XUMHUECKUX PEAKIIUN 3 [4, 5]
Karanutudeckass ak THBHOCTh KOHTaKTHBIX Macc 3 [4, 6]
CpaBHMTENbHAs OLIEHKA CBOMCTB aJCOPOCHTOB 3 [4, 7]
AnCOpOLIMOHHBIEC CBOMCTBA aKTHBUPOBAHHOTO YTIIsI 3 [4, 8]
Omnpenenenue cojiepkaHne KaTHOHOB KOOaIbTa B aICOPOUPOBAHHOM 4 [4, 9]




3aganus 1 CAMOCTOSAATEILHOM Pa00ThI CTY/I€HTOB

Beero YueoHo-
Bomnpocsl 111 caMOCTOATEIbHOT0 H3y4YeHHs (3aJaHNsl) MeTOoauYecKoe
Hacos odecmeyeHue
1 2 3
KaTaau3aTopbl M KaTaJuTHYECKHE MPOLECChI 18 [1-4, 14]

CylUIHOCTh KaTaTUTUYECKOTO ACHCTBUA
O061acTi NpOTeKaHUS KATAIUTUYECKUX PEaKuil

TexHo/10TUS MOJYy4YeHHS] KATAJIM3aTOPOB 58 [1-4, 14]
OCHOBHBIE 3Tallbl IPOM3BOJICTBA KOHTAKTHBIX Macc.
OO01me cBeeHUs O IPOU3BOJICTBE KaTaau3aToOpoOB.
dopMoBKa KaTalu3aTopa.

MexaHOXMMHUYECKUE PEAKLIUN.

MexaHU3Mbl KaTATUTUYECKUX IPOLIECCOB.

Bunsl oTpaBiieHHs KaTaIu3aTOPOB.

CeneKTUBHOCTb KaTaJlIu3aTOPOB.

Ancopouus 40 [1-4, 14]
dusnyeckas aacopoums

3Ha4YeHNE TIOPUCTON CTPYKTYPHI aICOPOSHTOB
OCHOBHBIE TIPOMBIIIIJICHHBIE aJCOPOCHTHI K UX CBOMCTBA

OoOpa3oBaTe/ibHbIC TEXHOJIOTHH

Peanuzauuss ocBoeHUs AUCHMIUIMHBI « T€XHOJOTHS KaTaJM3aTOPOB M aJCOPOEHTOBY
obecrieunBaeTcsl TOCTYNIOM KaXKJIOro oOydaromierocss K 0azam JaHHBIX U OMOIMOTEUHBIM
dbongam, GoOpMHPYEMBIM TIO TIOJHOMY TIEPEUHIO JUCHUIUIMH (MOJyJiell) OCHOBHOM
oOpazoBarenbHOM MporpaMmsbl. L{enbio mpu 3TOM sABIISETCS BRIPAOOTKA Y CTY/IEHTOB HaBBIKOB
U KOMIIETCHIMM, IMO3BOJISIIOIINX CAaMOCTOSITEIbHO BECTH HCCIIEIOBATEIIBCKYI0O M HAYYHO-
MeIaroruuecKyto padoTy.

[IpakTryeckass MOATOTOBKA NpPH peau3alui Yy4eOHOW IHUCUMIUIMHBI OpraHU3yeTCs
MyTeM MPOBEJICHUS MPAKTUYECKUX 3aHATHH, MpeycMaTPUBAIOLIIUX Y4acTHE O0y4daromuXcs B
BBITIOJTHEHUU OTJICJIbHBIX AJIEMEHTOB palOT, CBSI3aHHBIX ¢ Oyayiied mpodeccruoHaaIbHON
NEeSATEIBHOCTBIO.

[IpakTrueckas MOATOTOBKA Tak)Ke BKJIIOYACT B ce0sl 3aHATHS JICKIIMOHHOTO THIIA,
KOTOpbIE  TPEAyCMaTpUBAIOT  Tepenady  y4eOHO  mHpOpManuu  OO0y4aroImuMcs,
HEOOXOAMMOW ISl TOCHEAYIOIIEro BBIMNOJHEHUs paboT, CBSI3aHHBIX C Oyaymieu
PO ECCUOHATIBHOM AESITENbHOCTHIO.

AyIuTOpHBIE 3aHSATHS TPOBOASATCA B BHUJE JEKIUM ¢ wucnoias3oBanuem I[IK wu
KOMITBIOTEPHOTO MPOEKTOpa, MPaKTUYECKUX 3aHsATUM, ¢ wucnoiab3oBanuem I[IK npu
npoBeaeHUN  pacdyetoB. CamocTosATenbHass paboTa  CTYJEHTOB MPOBOJUTCA  MOJ
PYKOBOJICTBOM MPEINOJABATENICH, C OKa3aHUEM KOHCYJbTAIMI U MOMOIIY IPU MOJTOTOBKE K
KOHTPOJILHBIM pab0TaM, BHIMIOJTHEHUH JOMAIITHUX 3aJJaHuM.

DOoH/1 OLICHOYHBIX CPECTB

@OHJT OIIEHOYHBIX CPEACTB MO AUCHMIUIMHE OOECHeunBaeT MNPOBEPKY OCBOCHUS
IJIAHUPYEMBIX PE3ybTaTOB OOy4YeHHUs (KOMIIETCHIIMH M WX HWHIUKATOPOB) MOCPEICTBOM
MEPONPUATHIA TEKYILIEro, PyOeKHOTO U MPOMEKYTOYHOIO KOHTPOJIS [0 AUCLUILIUHE.



Cas3p Mexny (popMuUpyeMbIMA KOMIETEHIUSMUA U (OpPMAMH KOHTPOJISL UX OCBOEHUS
Ipe/iCTaBlieHa B CIEAYIOIEH TaOuIIe:

HaunmenoBaunue
No Kona u HauMeHOBaHWE HHIUKATOPA HaumenoBanue

KOHTPOJIHPYEMBIX o
/1 JOCTH>KCHUS] KOMIIETEHIIUN OLICHOYHOI'O CPEJICTBA
pazzienoB (TeMbl)

Bxo/1HOM KOHTPOJIb

Bormpocs! BXOaHOT0

1 BxosiHOM KOHTPOJIb
KOHTPOJISA (YCTHO)

ATTeCTaI_[I/IH pasacios, TGKYH_[I/Iﬁ KOHTPOJIb YCIICBACMOCTH

1 KaranuzaTtops! u 3-YKE-1,V-VKE-1B-VYKE-1 | Oruer no taboparopHoit
KaTaJINTUYECKHE 3-1IK-1,V-IIK-1,B-IIK-1 pabote (MUCEMEHHO)
MIPOIIECCHI 3-IIK-2,V-IIK-2,B-IIK-2 Pemenune 3amay (mICbMEHHO)

TecT (MMCHMEHHO)

2 TexHomorus 3-YKE-1,Y-VKE-1,B-VKE-1 | Pemenue 3anay (miCbMEHHO)
MOJTYy4YECHUS 3-1IK-1,V-1IK-1,B-1IIK -1 Tect (MUCHMEHHO)
KaTaJau3aTopOB 3-TIK-2,Y-IIK-2,B-IIK-2

3 AncopOrust 3-VKE-1,V-VKE-1,B-VYKE-1 | Oruer no nabopaTopHoii

3-TIK-1YV-IIK-1,B-1IIK-1 pabote (MMCbMEHHO)
3-IIK-2,YV-IIK-2,B-IIK-2 Pemenue 3amau (MMCbMEHHO)

TecT (MUCBMEHHO)

[IpomexxyTouHas arrecrauus

1 | Ok3amen YKE-1, IIK-1, TTK-2 Tect (mUCbMEHHO)

HCp@‘ICHB OCHOBHBIX ITOKa3aTesei OLICHKN PEC3YyJIbTaTOB, 3JICMCHTOB ITPAKTHYCCKOI'O
OIIbITA, 3HAHUU U YMGHHﬁ, MNOICKAIMUX  BXOOAHOMY, TCKYHICMY KOHTPOJIKO H

HpOMC)I(YTOqHOﬁ aTTcCTalnn

HanmenoBanue
Ne Kon n HanMeHoBaHUEe HHIUKATOpa Pe3ynbrarel 00yueHus no

KOHTPOJIUPYEMBIX
n/a JOCTUXKCHUA KOMIICTCHIIN JUCHUITIINHE
pa3enoB (TeMbl)

Bxo/1HOW KOHTPOJIb

1 | BxoaHO#M KOHTPOJIb

ATTeCTaI_[I/IH pa3aciios, TeKYH_II/Iﬁ KOHTPOJIb YCIICBACMOCTH

1 | Karanuzaropsl u 3-VKE-1,¥-VYKE -1,B-VYKE -1 | 3naer nonsarue kKaraansa,
KaTAJINTHYECKHE 3-TIIK-1YV-IIK-1,B-IIK-1 KaTaanu3aTopOB, KOHTAaKTHOM
MPOIIECCHI 3-TIK-2,V-IIK-2,B-IIK-2 MaccChl, CTaAUH KaTallnu3a,

TEXHUYECKHE
XapaKTePUCTUKH

KOHTaKTHBIX Macc
Bnaneer MmeTogukon
HCCIIEIOBAHUS BIUSHUS
KaTaJIn3aTOPOB HA CKOPOCTh
XUMHUYECKON pEeaKuu U
METOIUKON HCCIIETOBAHUA
KaTaIMTUYECKOM
AKTUBHOCTH KOHTAKTHBIX
macc

YMeeT UCIIoIb30BaTh
CIIpaBOYHbIE MaTEpPHANIbI U
pacueTHble hopmyna st
onpeIeIeHUs YHEPTUN
aKTUBAIlMU KOHTAKTHBIX
Macc




Texuomorus IMOJIYYCHHA
KaTaJIM3aToOpoOB

3-YKE-1,V-YKE-1,B-VKE-1
3-IIK-1,V-IIK-1,B-1IK-1
3-MIIK-2,¥V-IIK-2,B-IIK-2

3HaeT TpeboBaHUS,
MIPEeIBSBISEMBIC K
KaTaJIu3aTopam,
Pa3HOBUIHOCTHU
MPOMBITTUICHHBIX
KOHTaKTHBIX Macc,
TEXHOJIOTHH ITOJTyYEHUS
OCaXKJICHHBIX,
MPOMMUTOYHBIX, CMEIIAHHBIX,
IUIABJICHBIX, CKEJICTHBIX U
LIEOJIUTHBIX KOHTAKTHBIX
Macc

Bnaneer MmeToqukon
onpeeIeHus
MPOU3BOAUTEIIBHOCTH
KaTajn3aTopa

VYMeeT UCII0Ib30BaTh
CIIpaBOYHbBIC MaTEPHAIIBI U
pacueTHbIe hopMyIa st
pacyeTa KaTaTuTHIECKUX
MIPOIIECCOB U PEAKTOPOB

AncopOrus

3-VKE-1LLV-VKE-1,B-VKE-1
3-IIK-1,V-IIK-1,B-1IK-1
3-TIK-2,Y-IIK-2,B-TIK-2

3HaeT MoHsTHE aIcopouuy,
aZIcOpOeHTOB, aJIcOpOTHBa,
MapaMeTpoOB MOPUCTOU
CTPYKTYpBI, KJIacCU(PUKALIHUIO
POMBIIIIICHHBIX
a7IcopOEHTOB M UX CBOWCTBA
Bnaneer merogukoit
CPaBHUTEIBHOU OILICHKU
CBOMCTB aJICOPOEHTOB,
METOJUKON HCCIe0BaHuUs
a7ICOPOITMOHHBIX CBONCTB
aKTUBUPOBAHHOTO YTJI,
OTIpeICIICHUS COJICPIKAHUS
KaTHOHOB KOOalbTa B
a71copOMpPOBAHHOM PacTBOpE
YMeeT ucnonap30BaTh
CIIPaBOYHBIC MAaTCPHUAITBI U
pacueTHbIe (hopMyIna st
pacdeTta aicopOIMOHHBIX
MIPOIIECCOB U PEAKTOPOB

IK3aMeH

JleMOHCTpHUpYET OCHOBHBIE
3HaHUS U YMEHUS B
COOTBETCTBUH C pa3jiesiaMu

1,2 3.

OueHouHble cpeacTBa

/i

HanmenoBanue

IIpeacrasnenue

OIICHOYHOI'O KpaTKa}I XapaKTCPUCTHKA OICHOYHOTO CpCACTBA OLICHOYHOI'O CPEACTBA B

CpencTBa

donme

Bxonnoi CpenctBo  KOHTPOJIS, OPraHU30BaHHOE
KOHTPOJIb crienanbHas Oecena MIPETOIaBaTeNs

06y‘-IaIOHH/IMC$[ Ha TEMbI, CBA3aHHBIC C I/ISYIIaeMOﬁ
JUCHUIUIMHOM, W PAcCUMTAHHOE Ha BBICHEHHE
o0bema 3HaHUU oOyuatonerocs

1o

Kak | YcTHbId onpoc - YO

C




OTpeIeIECHHOMY pa3/ieny, TeMe, MpolIeMe U T.I.

2 | Otuer no TexHuueckoe CpeacTBO, KoTopoe MokeT ObITh | JIaboparopHnas paboTta -
7a00paTOPHOM | UCMIOJIB30BAHO ISl KOHTpOJIsl TnpuodpereHHbix | JIP
pabote CTYACHTOM TpO(EeCCHOHANBHBIX HABBIKOB U
yMEHUM o yIpaBJICHUIO KOHKPETHBIM
MaTepUaIbHbIM OOBEKTOM.
3 | Ipaktuuyeckoe | Pemenue 3agay peKOHCTPYKTUBHOTO YPOBHS, Pemenue 3amay - 31
3aHATHE MO3BOJISIONINE OLEHUBATH U TUAaTHOCTUPOBATH

YMEHUS CHHTE3UPOBaTh, AaHAJIU3UPOBATh,
000011aTh (haKTHUECKUI U TEOPETUUECKUN
MmarepHai ¢ (OpMyIUpOBAaHUEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJIEHUEM IPUYMHHO-
CJIEZICTBEHHBIX CBS3EH.

4 | Tecr Cucrema CTaHJapTU3UPOBAHHBIX 3amanuii, | Tectsr - T
HO3BOJISIIOIAS  ABTOMATH3UPOBATh  IPOLENYPY
U3MEPEHMsI  YpPOBHS  3HAHUW W yYMEHHH
oOyyaromierocs.

Metoauyeckue Marepuaibl, ONPEACISIIONME MPOLENYyphl OIICHUBAHUS 3HAHUU,
YMEHHUM, BJIaJeHUN U (UIIK) ONBITA ACSITEILHOCTH, XapaKTEPU3YIOIIUX dTanbl (POPMUPOBAHUS
KOMITETEHIIUM.

Bonpocsl Bxoanoro kourpous (YO):

1. Knnaccel HEOpraHMYECKHUX BEIIECTB

2. Buabsl XuUMHU4ecKot CBSI3U

3. ArperatHbie COCTOSIHUS BEIIECTB

4. BHyTpeHHss SHEprus

5. CKOpOCTh XMMUYECKOW pEeaKInn

6. BrusiHye KOHIIEHTpalK, TEMIIEPATYpPbl, JaBJICHUS HA CKOPOCTh XMMUYECKON Peakuu

7. TOMOTre€HHBIE U TETEPOTEHHBIE CUCTEMBI

8. Katanus

9. HeoGpatumpie u oOpaTUMBbIEC PEAKIIHH

10. Cmemenne xumuueckoro paBHosecus. [Ipunnun Jle [latense

Bonpocs aj151 oTyeTa no JjadoparopHou padore Nel:

1. Knaccudukauusi KaTaauTUHYECKUX MPOLIECCOB

2. YTo Takoe KaTATUTUYECKast aKTUBHOCTh, YEM OHA XapPaKTEPU3YETCs] M BBIPAKACTCS?

3. Uem ompenensieTcss akTUBHOCTh KaTajlk3aTopa JiJisl MPOIeCCOB, MPOTEKAIOIINX
B KHHETHYECKOU obnacTu?

4. Kakue napaMeTphl BIUSIOT HAa TUAPOJIMHAMUKY KaTaIUTUUECKOro mpoiecca?

5. Uto takoe oObemHast ckopocTh? Kak oHa BeIpakaeTcsi?

Bonpocsl aj151 oTyeTa no JiadoparopHoi padore Ne2:

1. UTo Takoe TOMOTE€HHBIN KaTaaus?

2. YTo Takoe reTeporeHHbI KaTanus?

3. IlpuBeaute mpuMepbl TOMOT'€HHOTO U T€TEPOr€HHOI0 KaTAJIM30B U €r0 MPUMEHEHHE.

4. Yo BbI3BIBAET NPOMOTHUPYIOIIEE JEUCTBUE HA KaTaIU3aToOP?

5. Kakoe BnmsiHue okasbiBaeT optodochopHas KHUCIOTa Ha Pa3jOKEHHE MEPOKCHUA
BoJiopozaa?



Bonpocsl 1j151 oTyeTa no JadoparopHoi padore Ne3:
1.0r d4ero 3aBHCHUT aJcopOMpyloIIas CIOCOOHOCTh aJcCOpOeHTa M 4YeM OHa
XapaKTepu3yercs?
2. Kak nosny4aroT akTUBHBIE yIJIn?
3. B xakoM BHJIe M3rOTaBIMBAIOTCS YU, IPEIHA3HAYCHHbIC JJIS aICOPOLIH U3 Ta30B?
4. B kakoM BHJE HW3TOTaBIMBAIOTCA YIJIM, MpEIHAa3HAuUCHHBbIC IJIS afcopOuuu u3
JKAIKOCTEN?
5. Kak yBenuuuth ruipopuiabHOCTh YIIIeH?
Bomnpocs! Ajis1 oTueTa 1o JadoparopHoi padore Ne4d:
. Uro Takoe uzdbuparenbHas aacoporus?
. [TonsipHBIE U anosIpHBIE aJCOPOCHTHI.
. O0bsACHUTE SBJICHHUE JOCTPOUKH KPUCTAIIMYECKON PEIIETKU aJIcOpOeHTa.
. BiiusiHMe pagnycoB HOHOB Ha X CIIOCOOHOCTH aICOPOUPOBATHCA.

N bW

. Korna nabmronaercst oomenHnas agcopouus? I'ne ee npuMeHstoT?
Bomnpocsl aJ1s1 oTueTa no JadoparopHoi padore NeS:

. UeM xapakTepu3yeTcs aJcOpOIMOHHAs eMKOCTh U B UeM OHA BhIpaXKaeTcs?

. Ot yero 3aBUCHUT KO3(PIUITUEHT pacnpeaereHus ajacopoara?

. Urto Takoe u3zoTepma u nzodapa aacopOouuu?

. Mepa pa3BUTOCTH MOBEPXHOCTH.

hn B~ W N -

. CoBpeMeHHas TEXHOJIOTHS TIPOM3BOJICTBA AKTUBHBIX YTJICH.
3agaum U1 BHINOJTHEHUSI MPAKTHYECKUX 3aHSITHIA:

1. Jlng HEKOTOpOW XUMHUYECKON peaKIMu NPUCYTCTBUE KaTalu3aTopa IMO3BOJSET
YMEHBIIUThH PHEPTUIO0 aKTUBAIIUU XUMHUUYECKOTO IMPOIlecca, Peaiu3yeMoro Mpu TeMIeparype
450 °C, ot 48 1o 33 x/[x. Bo CKOJIBKO pa3 yBEIUYUTCA CKOPOCTh KATaTUTUYECKOU pPeaKINU
110 CPAaBHEHHUIO C HEKATATMTHYECKOM, ToJlarasi, 4To Bce Ipyrue GakTopbl CKOPOCTH PEAKIIHH
OCTarOTCSI HEU3MEHHBIMU?

2. TlpombllicHHAsT yCTaHOBKA, paboTaromias Ha BaHaaueBoM KatanmuzaTope (V,0s),
npom3BoauT B cyTku 10 000 kr wmonormapara cepHoit kuciaotel (Hp;SO4). OO0Bem
KaTanu3aTopa B ycraHoBke 0,5 M°. PaccyuTaTh MPOM3BOAMTENLHOCTh KATAJIH3ATOPA.

3. Onpenenuth 00bEM KaTamU3aTOPA Vy,; B KOJOHHE CHHTE3a aMMHUaKa U BpeMs
KOHTaKTa T Tra3a C Karaju3aropoM MO  CIEAYIOIIMM  HUCXOJHBIM  JaHHBIM:
Mpou3BoAUTENBHOCTh peakTopa 95 T NH; B cyTtku, naBnenne P=80 Mlla; Temmneparypa
t=500°C; o6beMHast ckopocTs V,=60000 Mm%/(u-Mm®); cremens mpespamenus x=20%.
CBoOoaHbIli 00beM KkatanmuzaTopa V.,,=30% ot obmero ero oobema. Ha 1 T NHj;
pacxomyercst 3000 m® asotoBomoponHoit cMecu (Vaspc). JUIst YIPOILICHHMS pacueTa HaIHdie
MHEpTHBIX npumecen B raze (Ar+CH,) He yuUUTHIBATH.

4. OnpenenuTh TpeOyeMoe KOJUYECTBO aKTUBHOTO YTJIs, BBICOTY CJIOSI aJICOPOCHTA U
auameTp ajcopOepa MmepuoandecKoro JeHCTBUS IS TIOTJIONIEHUS TapOB OCH3MHA U3 CMECH
ero ¢ Bo3ayxoMm. Pacxon mapoBoszaymHoi cmecu 3450 M°/4. HadanpHast KOHICHTDALIHS
oensuna Cy=0,02 Kr/MC. CxopocTth nmapoBo3aymHon cMecu ®=0,23 M/c, cuuTasi Ha TOJHOE
CEUYeHHEe amnmnapara, IMHaMH4YecKasi akTUBHOCTb yrisl 1o OeH3uny 7 % (Macc.), octaTouHas



aKTUBHOCTH mnocie naecopouun 0,8 % (Macc.), HAChIMHAS TUIOTHOCTh YIS Pyac=>00 K/M.
[Ipo10KUTENBEHOCTD 1ECOPOLIMH, CYIIKU U OXJIAXICHUS aIcCOpOEHTa COCTaBIsIET 66 MUH.
5. OnpenenuTs KOJUYECTBO TEIUIOTHI, KOTOPOE BbIAENsAETCA 3a oauH rnepuon (t=135
MUH) TIpH aJIcCOPOIMH MMapoB HOMUCTOTO ATHIIA aKTUBHBIM yrieMm. JlmameTp amcopOepa 3 M,
Beicota cioss H=1,0 M. CkopocTh mNapoBO3AyIIHOW cMecH =25 M/MUH; HaudajdbHas
xoHrentpamus Co=0,027 Kr/M°; KOHIIGHTPAIMs CMECH Ha BBIXOZE U3 agcopbepa C;=0,0002
Kr/M>; HACBIIHAS I[UIOTHOCTB CIOS Prac=500 Kkr/m°>. Ha CKOIBKO MOBBICHTCS TEMIEpaTypa
aporasoBoii cmecu (At)?
TecTOBLBIE 3a1aHUA:

BapuanT Nel
1. DHeprust akTUBALMH - ITO
a) pa3HOCTb SHEPI'Uil HCXOAHBIX PEATUPYIOIINX MOJIEKY]I U aKTHBHOTO KOMILUIEKCA;
0) cymMMa 3HEpruil akTUBHOTO KOMILJIEKCA U UCXOIHBIX PEArUPYIOIIUX MOJIEKYII;
B) Pa3HOCTb PHEPIUil aKTUBHOTO KOMIUIEKCA U UCXOAHBIX PEarupyrommnx MOJIEKYIT;
I') pa3HOCTb CKOPOCTEH aKTUBHOTO KOMILIEKCA U UCXOJHBIX PEarupyroIIUX MOJIEKYI.

Bapuant Ne2
1. Kak HaspiBaeTcst cmoco0 (QOPMOBKM Karajau3aTopoB, MpU KOTOPOM MOIYy4aroT
chepuyeckre rpanyibl oT 2 10 20 MM U3 HOPOIIKOOOPa3HbIX MAaTEPUAJIOB MPHU JT00aBICHUU
YKHUJIKOTO CBSA3YIOLIETO?
a) DKCTpY3HUEH;
0) TabneTupOBaHUEM;
B) BMa3bIBaCHHUEM;
I') TPaHYJIMPOBAHUEM Ha TapesibuaTOM IPaHyJsTOPE.

BapuanTt Nel
2. CopOumoHHbIE HAHECEHHBIE KATaTU3aTOPhl — 3TO KaTalln3aTopbl, B KOTOPBIX
a) MCXOIHOE COEIUHEHHE AKTUBHOIO KOMIIOHEHTa BHOCST B PACTBOPEHHOM COCTOSIHUM B
MOPbI HOCUTEJIS,
0) UCXOJTHOE COETMHEHUE HOCUTEIIS BHOCAT B PACTBOPEHHOM COCTOSIHUM B IMOPbI AKTUBHOTO
KOMITOHEHTA;
B) He HaOIIOmaeTcss B3aUMOJAEWCTBHE MEXKAY HOCHTEIEM M MCXOAHBIM BEIIECTBOM,
a7IcOpOUPYIONTUMCS Ha TTIOBEPXHOCTH;
r) HaOmomaeTcs B3aUMOACHCTBHE MEXIY HOCHUTENIEM U HCXOAHBIM  BEIIECTBOM,
a7cCOpOUPYIOUTUMCS HA TOBEPXHOCTH.

Bapuant Ne2
2. IlepBoi1 cTaguel Karajin3a Ha TBEPABIX KATAIIN3aTOPaxX SBIAECTCS
a) nuddy3us TpoayKTa Karaarsa B opax 3epHa KaTajin3aropa;
0) BHyTpeHHsa nudPy3ust pearupyromux BeIecTB B MOpax 3epHa KaTajanu3aropa;
B) 11 Qy3us NpoAyKTa KaTanausza OT IOBEPXHOCTH 3€pHA KaTalIu3aropa;
r) BHewHAsA Au(Qy3usi pearupyrolnx BEUIECTB U3 fApa MOTOKa K TOBEPXHOCTH 3€peH
KaTajau3aropa.



Bapuant Nel
3. TBepaoe Telo, UCTOIb3YEMOE B KQU€CTBE CPEACTBA OYUCTKU (pa3iesieHus1), Ha3bIBaloT
a) aIcopOEHTOM;
0) ancopOTHUBOM;
B) KaTaJIN3aTOPOM;
I') pa3IeIUTENIEM.
Bapuant Ne2
3. Kakas texHoyiormueckasi CTajus MOJIy4YeHHUs KaTalu3aTOPOB MEXaHMYECKUM CMEIICHHUEM
KOMITOHEHTOB MPUMEHSETCS ISl TOBBIIICHUS] TPOYHOCTH U OKOHYATEIHLHOTO (POPMUPOBAHMS
CTPYKTYpbI TPaHyJIbl KaTanuszaropa?
a) U3MEIIBYCHUE;
0) cMeleHre ¢ yBIaXHEHHOM MUXTOW;
B) (hOopMOBaHUE;
') TepMUYECKas 00padOTKa KaTaJIu3aTopoB.
BapuanTt Nel
4. Cragusi TONYYEeHHsS] OCAXJICHHBIX KOHTAKTHBIX MAacc, MPH KOTOpOH TBepaas (¢aza
MEPEXOJUT B KUJIKYIO, HA3bIBACTCS
a) paCTBOPEHHEM;
0) ocaxJIcHHEM;
B) (DUIIBTPOBAHUEM;
I') CYILKOH.
Bapuant Ne2
4. Macca ancopOeHTa B eAMHHUIE 00beMa 3€PHUCTOTO CJI0s, HA3bIBAETCS
a) HACBIITHOM TJIOTHOCTHIO;
0) MOPO3HOCTHIO;
B) DKBHBAJICHTHBIM JIHaMETPOM TPOXOa;
I') YAEIbHOU MIIOTHOCTHIO.

BapuanTt Nel
5. Yto pacrionaraercsi B BepIIMHax KyOOOKTa3IpoB 11eoanTa’?
a) HaTpHI;
0) Kanui;

B) KPEMHUI WJU aJTIOMUHUN;
I') BOJI.

Bapuant Ne2
5. IlporuTouHbIC HAHECEHHBIE KaTaIM3aTOPhI — 3TO KaTaINu3aTOPhl, B KOTOPBIX
a) MCXOTHOE COCIMHEHHE AKTHBHOTO KOMIIOHEHTAa BHOCST B PAacCTBOPECHHOM COCTOSHUHM B
ITOPBI HOCHUTEIIS;
0) UCXOMHOE COCTMHEHUE HOCUTENS BHOCIT B PACTBOPCHHOM COCTOSHUU B TTOPHI aKTHBHOI'O
KOMIIOHEHTA;
B) HE HaOIIOMAeTCs B3aMMOJICUCTBUE MEXKAY HOCUTEIEM U MCXOIHBIM BEIIECTBOM,
a7ICOPOMPYIONITUMCS Ha TIOBEPXHOCTH;



r) HaOmomaercss B3aUMOACHCTBHE MEXIYy HOCHUTEIEM M  HCXOJHBIM  BEHIECTBOM,
a7cCOpOUPYIOUTUMCS HA TOBEPXHOCTH.
BapuanTt Nel
6. IIpomeccel, mpoTeKarole B KUAKONW (aze ¢ ydacTHEeM KaTaiau3aropa B KOJUIOMIHOM
COCTOSIHUH, Ha3bIBAOTCS
a) TOMOTE€HHBIMU KaTaTUTUYECKUMHU MPOLIECCAMU;
0) reTepOreHHbIMU KaTaJTUTUYECKUMHU MPOIIECCAMU;
B) MUKPOTE€TEPOTEHHBIMH KaTAIUTUUECKUMU MTPOLIECCaMU;
) pepMEeHTAaTUBHBIMU KaTaTUTUYECKUMHU MPOIECCAMH.
Bapuant Ne2
6. BemecTBo, momiexariee ymaleHUIO IS TOCTHXEHUS A deKTa O4uCTKU (pasieiieHus ),
Ha3bIBAIOT
a) aIcOpOEHTOM;
0) ancopOTUBOM;
B) KaTaJu3aTopoM;
T') pa3JIeUTeIeM.
BapuanTt Nel
7. Ha Kakoll TEXHOJOTMYECKOM CTaauHd TOJNYyYECHHUS KaTaJIu3aTOpOB MEXaHUYECKUM
CMEIIEHUEM KOMIIOHEHTOB BBOJAT Pa3IUYHbIE TEXHOIOTHYECKHUE TOOABKU?
a) Ha CTaJUHU U3MEJIbUCHUS,
0) Ha cTaguu CMEIIEHUS C YBIAKHEHHOM INXTOM;
B) Ha CTaAuu (OPMOBAHUS;
') Ha CTaJIUU TEPMUUECKON 00pabOTKM KaTanu3aropa.
Bapuant Ne2
7. I1o xakoMy MeXaHU3My 00pa3yroTCs TpaHyJbl B MPOLECCE CUHTE3a CUIIMKAreaei?
a) M0 MEXaHU3MY MOJTUMEPHU3ALUY;
0) Mo noAMMepaHaJIOrMYHOMY ITPEBPAIEHUIO;
B) IO BHYTPUIIOOYISIPHOMY MPEBPALLEHUIO;
I') 10 MEXaHU3MY HOJIUKOHCHCAIIUH.
BapuanTt Nel
8. B xakoM ammapare MpoOM3BOJCTBA KaTajlu3aTopa KOHBEPCHM OKCHAA yriiepoa TUAPOKCH]L
’KeJje3a OTCTauBaloOT B TEUEHUE 2 4acoB?
a) B JICKaHTATOPE;
0) B peKTOpE JIJIs1 OCAXKJICHHUS;
B) B PaCIbUINTEIBHOMN CYIIHIIKE;
r) B OyHKepe.
Bapuant Ne2
8. Marepuan, Ha KOTOpBIH HAHOCAT KaTaJU3aTop C LEIbI0 YBEJIUYEHHUS €r0 MOBEPXHOCTH,
OpUJIaHUST Macce IOPUCTOM CTPYKTYphl, MOBBIILIEHUS €€ MEXaHWYECKOM MPOYHOCTH,
Ha3bIBAETCS
a) aKTUBaTOPOM;



0) MpOMOTOPOM;
B) TPErepoM;
I') IOBEPXHOCTHO-aKTUBHBIM BEILIECTBOM.
Bapuant Nel
9. CenekTUBHOCTH (M30MpaTebHOCTD) KaTaanu3aTopa - 3TO
a) ero CroCOOHOCTh U30MPATEIBHO YCKOPATH OJIHY U3 MOOOYHBIX PEAKIUI;
0) ero cnocoOHOCTh U30MPATEIHLHO YBEIIMUMBATH BPEMSI HA LIEJIEBYIO PEAKIIUIO MTPU HATTUIUH
HECKOJIbKUX MTOOOYHBIX;
B) €r0 CIOCOOHOCTh M30MPATENIbHO YCKOPSTH LEJIEBYIO PEAKIMIO MPU HATMYUU HECKOJIbKHUX
ITOOOYHBIX;
T') €r0 CITIOCOOHOCTh M30MPATENHHO YBEIMIMBATH BPEMsI Ha IIOOOYHYIO PEAKITHIO.
Bapuant Ne2
9. Ha xako#i mo3uIMu pacTbUIMTEIIBHON CYITUIKA TTPOUCXOANT OT/ICICHNUE TBEPIBIX YACTHIL
oT raza?
a) B CYIIWIbHOM Kamepe 4;
0) B BEHTHJIATOPE JIJIsl BO3BpaTa TBEP/bIX YacTHI] 7;
B) B pa3rpy3o4HoM mryiepe 10;
I') B IIUKJIOHE 8.
BapuanTt Nel
10. JluneliHasg XapaKTepucTUKa CBOOOAHOTO oObeMa ajcopOeHTa, 3aBUCAILas OT AUAMETPA
00pa3yIoIuX ero TpaHyil, Ha3bIBACTCs
a) HACBITTHOM TUIOTHOCTBIO;
0) MOPO3HOCTHIO;
B) DKBUBAJICHTHBIM JUAMETPOM IMTPOXO/Ia;
T') BLICOTOH TOP.
BapuanTt Ne2
10. Iporecchl, B KOTOPBIX pearupyroiiue BEIIecTBa U KaTaau3arop COCTaBIsAIOT OAHY (azy,
Ha3BIBAFOTCS
a) TOMOT€HHBIMU KaTaJIMTUYECKUMH MPOIECCAMH;
0) reTeporeHHBIMH KaTaTUTHUSCKUMH MPOIIECCaMU;
B) MUKPOT€TEPOTEHHBIMHU KaTaJTUTUYECKUMHU MPOIIECCAMU;
) pepMEeHTaTUBHBIMU KaTaTUTUICCKUMHU MTPOIECCAMH.
BapuanTt Nel
11. Yto o3nauaer BenmmunHa C, B ypaBHenuu: [=V . C,p,,
a) 00BbEMHYIO JIOJII0 OCHOBHOTO MCXOJIHOTO BellleCTBa (Ha BXOJIE B CIIOM KaTalu3aropa);
0) 00bEMHYIO JIOJTIO MPOTYKTA (Ha BRIXOJE M3 CJIOS KaTajanu3aTopa);
B) CTENEHb MPEBPAIICHHS] OCHOBHOTO MCXOTHOTO BEIIECTRA;
') KOHEUHYIO (Ha BBIXOJIE U3 CJIOS KaTain3aropa) o0beMHYIO CKOPOCTD Ta3a.



Bapuant Ne2
11. Cranus mnosydeHHs] OCaXKIEHHBIX KOHTAaKTHBIX Macc, MpU KOTOpoM TBepaas Qasza
oOpa3yeTrcsi B pe3yiabTare XMMHYECKOW pEaKIUMU MpU CIMBAHUM PACTBOPOB HMCXOJHBIX
KOMITOHCHTOB, Ha3bIBAETCS
a) paCTBOPEHHEM;
0) ocakIcHUEM;
B) (OUIIBTPOBAHUEM;
T') CYIIKOM.
BapuanTt Nel
12. TlepBoii cTaiueli MoIy4eHs] IPOMUTOYHBIX KaTadu3aTOPOB SBISETCS
a) ynajieHue u30bITKa pacTBOpa;
0) »BaKyalus ra3a u3 op HOCUTEJS;
B) 00pabOTKa HOCUTENSI PACTBOPOM;
I') CyllIKa U MPOKaJUBaHUE.
Bapuant Ne2
12. Yto oOpaszyeTcsi Ha BTOPOI CTaJuu CUHTE3a YIIsi?
a) aicopOEHT MOHOJUTHOM CTPYKTYPHI;
0) aKTUBUPOBAHHBIN aJICOPOCHT;
B) aJICOPOEHT MOPUCTOU CTPYKTYPBHI.
BapuanTt Nel
13. B xakom BHJI€ MONYYaAOT KaTaau3arop HUKeIb Penes?
a) B BUJIE MEJIKOJIUCTIEPCHOTO MOPOIIIKA;
0) B BIJI€ KYCOUKOB CIUIABOB;
B) B BUJIC CETKH;
') B BUJIC CTIHPAJICH.
BapuanTt Ne2
13. Yto o3nauaet BenuuuHa C, B ypaBHenuu: =V, C,xC By,
a) 0OBEMHYIO JI0JII0 OCHOBHOT'O MCXOJTHOTO BelllecTBa (Ha BXOJIE B CIIOM KaTalu3aropa);
0) 00BEMHYIO JIOJTFO TIPOIyKTa (Ha BBIXOJE M3 CIIOS KaTajlnu3aropa);
B) CTEIIEHb MIPEBPALLEHUS OCHOBHOIO MCXOJHOTO BEIIECTBA;
') KOHEUHYIO (Ha BBIXOJIE U3 CJI0S KaTainu3aropa) o0beMHYIO CKOPOCTD ra3a.
BapuanTt Nel
14. Yto oOpa3zyeTcs Ha EepBOil CTaAuM CUHTE3a YIisi?
a) aicopOEHT MOHOJUTHOM CTPYKTYPHI;
0) aKTUBHPOBAHHBIN aJICOPOCHT;
B) a7ICOPOCHT MOPUCTOM CTPYKTYPHI.
Bapuant Ne2
14. ITocnenuel craaneit NoaTydeHUs: IPOMUTOYHBIX KaTaau3aToOpOB SIBISIETCS
a) ynaneHue n30bITKa pacTBOpPa;
0) 9BaKyarus raza u3 mop HOCUTEIS;
B) 00pabOTKa HOCUTENSI PACTBOPOM;



I') CyllIKa U MPOKaJIUBaHUE.
Bapuant Nel
15. BemecTBo, BBOAMMOE B KOHTAKTHYIO MAaccCy ISl IOBBIIIEHUSI aKTUBHOCTH KaTaJlld3aTopa
Y YBEJIMYEHUSI CPOKA €T0 ICUCTBUS
a) Tperepowm;
0) MPOMOTOpOM;
B) HOCUTEJICM;
I') IOBEPXHOCTHO-aKTUBHBIM BEILIECTBOM.
Bapuant Ne2
15. B kakom Buji€ OJIy4aroT Kartaiu3arop bara?
a) B BUJIE MEJIKOAUCIIEPCHOTO MOPOIIKA;
0) B BIJIe KYCOUKOB CIUIABOB;
B) B BUJIC CETKH;
') B BUJIC CIIHPAJICH.
OueHuBaHMe CTYAEHTA HA IK3aMeHe M0 TUCIUILINHE
«TexHoI0THs KATATU3ATOPOB M AICOPOEHTOB):

banuabl
(uToroBoit OcBoeHue
N . . TpeGoBanus Kk 3HAHUAM
PEVUTHHTOBON | KOMIIETeHLHIi
OLIEHKH)
100-85 [IponBunyThiii | OTBETHI HA NOCTABJICHHBIE BOMPOCHI MOJTHBIC, YETKHE U Pa3BEPHYTHIE.
YPOBEHb Pemenns 3amay  JIOTMYHBI, JOKa3aTelabHbl U JEMOHCTPUPYIOT
AHAJMTUYECKHE U TBOPUECKUE CIIOCOOHOCTH CTYACHTA.
84-70 Cpenunuii JlaroTcst TONIHBIE OTBETHI HA TIOCTaBJIEHHbIE BOMpoOChl. IlokazaHo
YpOBEHB YMEHUE BBIJICIATh MPUYMHHO-CIEACTBEHHbIE CBs3u. [lpu pemeHun
3aJa4  JOMYIICHbl HE3HAYUTENbHBIE OIIUOKHU, WCIPABICHHBIE C
MMOMOUIBI0 «HABOASIIMX» BOITPOCOB NMPENOAABATEIIS.
69-60 bazoBrrit OTBeTbl Ha BONPOCHI U PEUIEHUs MMOCTABIEHHBIX 337a4 HEJIOCTaTOUYHO
YPOBEHD noiHele. JIornka W MoOCIeOBATEIbHOCTh B PEIIEHUWU 33724 HMMEIOT
HapyleHus. B oTBeTax oTCyTCTBYIOT BBIBOJBI.

Crynent, nonyuuBiui meHee 60% oT MakcuManbHOTO Oasuia 3a pa3aen AUCIUTLTUHbI
WJTU TIPOMEKYTOUHYIO aTTECTAIMIO, CUUTACTCSl HEATTECTOBAHHBIM 1O TAHHOUW TUCIUIUINHE.

HToroBas olieHKa BBICTABIISIETCS] TyTEM MEPEBO/ia HAOPAHHBIX OAJIJIOB B COOTBETCTBUU
CO CJICYIOIICH TaOIHIIeH:

O1eHKa 110 5-0a/UIbHOM MIKAJIE Loz BT 55 PREHE o Onenka ECTS
9K3aMeH
5 — «omauunoy 90-100 A
85-89 B
4 — «xopouto» 75-84 C
70-74 D
3 — «yoosremeopumenbHoO» 65-69
yooeremeopumen 60-64 E
2 — «Hey0081emeopUMEIbHOY Menee 60 F
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IIporpammHoe o0ecnieuenue u MHTEepHET-pecypcehI:

ITpouiecc peanuzanuu 00pa3oBaTENbHOM MPOrpaMMbl 00€CHeYeH HEOO0XOAUMbBIM

KOMIUIEKTOM JIMLEH3UOHHOTO MporpaMMHOro obecniedenust: « Wordy», «Power Painty.
MaTtepunanbHo-TeXHHYECKOe o0ecnieyeHne y4eOHOH JUCHMIIMHBI

JIeKIMOHHBIE ~ 3aHATUS  TPOBOAATCS B CHEIHATU3UPOBAHHBIX  AYIAUTOPHSIX,
OCHAIICHHBIX MYJIbTHUMEIUHHBIM 000pyAoBaHueM. [IpakTuueckue 3aHATHA MPOBOASTCS B
ATUX JK€ AayJUTOpPUSX C [IOCEIEHUEM J1abopaTopuil, OCHAIIEHHBIX CTaHIapTHBIMU
KOMIUIEKTAMHM OTE€UYECTBEHHBIX U 3apyOEKHBIX NPUOOPOB U YCTAaHOBOK. MyJbTUMEIUIHBIHI
KypcC JeKIUi, BUIEOPUIbMbI, MAKEThI U TJIAKATHI.

Y4yeOHO-MeToANYeCKHEe PEKOMEHIAMH VI CTYACHTOB

1. Yka3anus 175 npOCIIylIMBAHUS JEKIIUI

[lepen ©HauanoM 3aHATHI BHUMATEIBHO O3HAKOMHUTHCS C YYEOHBIM IIJITAHOM
MPOBEJICHUS JIEKIIUI U CIIICKOM PEKOMEHI0BAHHOW JIUTEPATYPHI.

[lepen mocemenreM o4depeaHON JIEKIIUU OCBEXHUTHh B MaMSITH OCHOBHBIC KOHIICTIIINU
OpoHAeHHOrOo paHee Marepuana. [loaAroroBuTs npU  HEOOXOIMMOCTH  BOIPOCHI
npenogasatento. He Hao onacaThcesi, 4TO BOIPOCHI MOTYT OBITh IPOCTHIMH.

Ha nexkuuu ocCHOBHOE BHHUMAaHME CJEIYET yAEIATh HE (OpMysIaM U MaTeMaTHYECKUM
BBIKJIQ/IKaM, a COJICP’KaHUI0 N3YdaeMbIX BOIIPOCOB, OMPEICICHHUSIM 1 MOCTAHOBKAM 3a]1a4.

B npouecce n3yuyeHus JEKIHMOHHOIO Kypca HEOOXOAMMO MO BO3MOXKHOCTH YacTO
BO3BpaIaTbC K OCHOBHBIM TOHATHUAM M METOAAM peUICHHs 3a7ad (3eCh BO3MOXEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUN CTY/IECHTOB).

XKenarenbHO HUCIOJIB30BaTh KOHCIEKTHI JIEKIMM, B KOTOPBIX HUCIIOJIb3YETCS MPUHSTAs
npenojaBaTesieM CUCTeMa 0003HaYeHUI.

s Gosiee moapoOHOrO M3y4yeHUs Kypca cleayeT padoTaTh ¢ peKOMEHI0BaHHBIMU
JUTEPaTyPHBIMA NCTOYHUKAMU U BHOBBH MOSIBIISIOIUMUCS UCTOYHUKAMH.

2. YkazaHus 1715 y9acTHsl B MPAKTUYCCKUX 3aHITHIIX

[lepen mocemeHneM NPAKTHUYECKOTO 3aHATHS YSICHUTH TEMy W CaMOCTOSITEIBHO
W3YYUTDH CBSA3aHHBIC C HEW MOHITHS U METOJIbI PEIICHUS 33/1a4.

[lepen pemeHueM 3anay aKTHUBHO y4YacTBOBaTh B OOCYXKJIEHHU C IpENojaBaTeIeM
OCHOBHBIX NIOHATUH, CBSI3aHHBIX C TEMON MPAKTHUYECKOIO 3aHATHUS.

B mponecce pemieHust 3agad BECTH AMCKYCCHIO C MPENOJABaTeIeM O MPaBUILHOCTU
MPUMEHEHUS METOJIOB X PELICHUSI.

[To BO3MOXHOCTH CaMOCTOSITEILHO TOBOJUTH pEIICHHE MpeIiaraeMbix 3amad o
OKOHYATEJILHOTO UTOTA.

B koHIIEe MpakTUYEeCKOTo 3aHATHS MPU HEOOXOAMMOCTH BBISICHUTH Y TpEToaBaTelis
HESICHBIE BOIPOCHI.

OcHOBHBIE pe3yIbTaThI BHIOJIHEHUS PA0OTH HEOOXOAMMO pacrevyararhb.

3. Yka3aHus 115 BBITIOJTHEHUS 1a00paTOPHBIX paboT

CobmonaTh TpeOOBaHUS TEXHUKHM O€30MACHOCTH, [UJII YEero MpoCHyllaTh
HEO0OXOUMBIC Pa3bsICHEHHSI O TIPABUILHOCTH MTOBEACHUS B TaO0OPaTOPHH.

[lepen BBIMOTHEHUEM JIaAOOPATOPHOU PAOOTHI MPOBECTH CAMOCTOSITEIEHO MOATOTOBKY



K pa0oTe U3yYUB OCHOBHbBIE TEOPETUUECKUE MOJIOKEHHUS, 3HAHUE KOTOPhIX HEOOXOAUMO ISt
OCMBICJIEHHOTO BBITIOJTHEHUS PAOOTHI.

B nporecce BbImosHEHUsT pabOThI CIEAYET MOCTOSTHHO OOIIAThCs C MpernojaBaTesieM,
HE JIOITYCKas MO0 BO3MO>KHOCTH HENPABUIIbHBIX JICUCTBUMU.

OcHOBHBIE pe3yabTaThl FKCIIEPUMEHTOB HE00XOIMMO 3a(PMKCUPOBATH B TUCBMEHHOM BHJIE.

[Ipu cmaue 3adera mo paboOTE€ MOATOTOBUTH OTYET O MPOJEIAHHOW padoTe, THe
JOJIKHBI OBITh OTPaKeHbI OCHOBHBIE PE3YJIbTAThl U BHIBOJIBI.

4.Yxa3aHus AJis1 BBIIIOJHEHUS CAMOCTOSITEIbHONU PabOTHhI

[Tonyunts y mnpenojaBaTensl 3alaHUE W CIHCOK PEKOMEHJOBAHHOW JUTEPaTypHI.
N3ydeHne TeopeTHUeCKUX BOIIPOCOB CIEAYET MPOBOAUTH M0 BO3MOKHOCTH CaMOCTOSITENBHO,
HO IIPU 3aTPYAHEHUAX 00paIaThCs K MPENoIaBaTeNIo.

[ToaroToBUTH MUCHMEHHBIN OTUET O MPOJIETAHHON padoTe.

[Ipu BbIMOJNIHEHUU (PPOHTANBHBIX 3aJaHUN MO YCMOTPEHMIO MpernojiaBaTeis padoTa
MOXET OBITh OIlEHEHa 0e3 MHCHBMEHHOTO OTYeTa Ha OCHOBE OTBETOB HA KOHTPOJIbHBIC
BOIIPOCHI, MPU YCIIOBUM aKTUBHOM CaMOCTOSTEIHLHON pabOTHI.

[ToaAroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

MeToauyeckue peKOMEHAALUMH ISl IIpenoaaBaTe/ien

1. Yka3zanus ny1s npoBeAeHUs JICKIUN

Ha nepBoii BBOIHOM JIEKIMM CAENaTh OOHIMII 0030p COAepKaHUs Kypca U OTMETHUTh
HOBBIE METOJbI U TMOAXOJbl K PEIICHUIO 3a7ay, pacCMaTpUBAEMBIX B KypCe, JOBECTH 0
CTyJIEHTOB TpeOoBaHUs Kadeapbl, OTBETUTH HA BOIIPOCHI.

[Ipy moaroroBke K JEKIIMOHHBIM 3aHATUSIM HEOOXOJUMO MpOAYyMaTh IUIaH €ro
MIPOBECHUSI, COACPKAHUE BCTYIIUTEIBHOM, OCHOBHOW M 3aKJIFOUMTEIIBHOW YacTWU JICKLHH,
O3HAKOMUTHCSI C HOBHHKAMHU Y4YEOHOW W METOAUYECKON JUTEepaTyphl, MyOIHKAIUIMHU
MEPUOIMYECKON MEYaTH MO TEME JEKIMOHHOIO 3aHATHS. YTOYHHUTH IUIAH MPOBEICHUS
MPAKTUYECKOrO 3aHATHS MO TeMe Jekuuu. llepen M3moKeHHeM TEKyIIEro JEKIMOHHOTO
Marepualia HalOMHUThL 00 OCHOBHBIX UTOTAX, JOCTUTHYTHIX Ha MPEeAbIAYyIINX JeKuusax. C
ATON 1EJbI0 3aJaTh HECKOJIbKO BOMPOCOB ayJAUTOPHUU U OCYIIECTBUTH BBIOOPOUHBIN
KOHTPOJIb 3HAHUS CTYJICHTOB.

B xoxe NeKIMOHHOrO 3aHATHUS MpenojaBaTelb JOHKEH Ha3BaTh TeMy, y4eOHbIE
BOINPOCHI, 03HAKOMUTH CTYJACHTOB C IEPEYHEM OCHOBHOW M JOIOJHUTEIIBHON JIMTEPATYPHI
Mo TeMe 3aHATHs. PackpbiBas conepikaHue ydeOHBIX BOMPOCOB, aKIEHTUPOBATh BHUMAHHE
CTyJICHTOB Ha OCHOBHBIX KaTEropusiX, SIBJICHUAX M Tpoleccax, OCOOEHHOCTAX HUX
NpoTeKaHus. PacKpbIBaTh CYIIHOCTh U COJAEPKAHUE PA3TMYHBIX TOUEK 3PCHHUSI U HAYYHBIX
MOJX0/I0B K OOBSICHEHUIO T€X WJIM WHBIX SIBICHUM U MPOIIECCOB.

Cnenyer apryMeHTHPOBAHO OOOCHOBAaTh COOCTBEHHYIO TO3HUIIMIO TIO CIOPHBIM
TEOpeTUYeCKUM BompocaM. [IpuBoauTh mnpumMepsl. 3aiaBaTh MO X0y HU3JIOKEHUS
JIEKIIMOHHOTO MaTepuajga PUTOPUYECKHE BOMPOCHI M CaMOMY JaBaTh HAa HUX OTBET. JTO
CIIOCOOCTBYET AaKTHUBH3AIMHA MBICITUTEILHON JESITEIBHOCTA CTY/ICHTOB, MOBBIIMICHUIO HX
BHUMAaHUA M MHTEpeca K MaTepually JIEKIMU, €€ cojaepxkaHuio. [IpenomaBarenb HOJKEH
PYKOBOJIUTH pPabOTOM CTYJEHTOB II0 KOHCIEKTUPOBAHUIO JIEKIIMOHHOTO MaTepuaa,



NOJYEPKUBATh HEOOXOIMMOCTh OTPaXKEHUS B KOHCIIEKTaX OCHOBHBIX TOJIO)KEHUN U3y4aeMOil
TE€Mbl, 0CO0O0 BBIJIEISSA, KAaTErOpHaJbHBIA ammapar. B 3aKkiIlounTeNnbHON 4YacTu JIEKLUHU
HEOO0XOAMMO CPOPMYIUPOBATH OOIIKE BBIBOJBI 10 TEME, PACKPBIBAIOIINE COAEPKAHUE BCEX
BOIIPOCOB, MOCTABJIEHHBIX B JIeKIMU. OOBABUTH IJIaH OYEPEAHOTO MPAKTHUECKOTO 3aHATHUS,
JaTh KpaTKHE PEKOMEHJALUH 10 MOATOTOBKE CTYAEHTOB K 3aHATHIO. OnpenenuTs MeCTO U
BpeMs KOHCYJIbTAIIMU CTYJE€HTaM, II0KEJIaBIIMM BBICTYIIUTH C TOKJIaJgaMu U pedeparaMu.

Ha nmocnenneit nexkuuu ynenutb Bpems Uisi 0030pa HanboJiee Ba)KHBIX IOJIOKEHUH,
PacCMOTPEHHBIX B KypCe.

2. Yka3zaHus ISl IPOBEICHUS TPAKTUUYECKUX 3aHATUH.

YeTko 0003HAYUTH TEMY NIPAKTUYECKOTO 3aHATHS.

OOcyauTh OCHOBHBIE TIOHSATHS, CBSI3aHHBIE C TEMOW MPAKTUYECKONU PaOOTHI.

B mpouecce pemieHus 3agad BECTH JHMCKYCCHIO CO CTYAEHTAaMU O MPaBHIBHOCTH
MPUMEHEHUS] TEOPETUUECKUX 3HAHUM.

OTtMmeyaTh CTYAEHTOB, HaumOOJiee AKTUBHO YYAaCTBYIOIIMX B pEIIEHUWU 3a7a4 |
TUCKYCCHSIX.

B KOHIIE MPaKTUYECKOTO 3aHATHS 33/1aTh &y IMTOPUN HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3. Yka3zaHus Juis IpOBEICHUS J1aOOpaTOPHBIX 3aHATHIA.

CoOmonatb TpeOOBaHUS TEXHUKM OE€30MaCHOCTH M TMPOBOAMTH HEOOXOIUMBIE
Pa3bACHEHHSI O TPABUIIBHOCTH MOBEJICHUS B Ja0OPaTOPUHU.

[lepen BbIMOJNIHEHHEM J1A0OPATOPHOM pPAaOOTBI NPOBEPUTH CTENEHb T'OTOBHOCTH
CTYJIEHTOB, HAIIOMHUTH U OOCYAUTh OCHOBHBIE TEOPETUUYECKUE MOJIOKEHNUS, 3HAHIUE KOTOPBIX
HEOOXO0UMO ISl OCMBICJICHHOT'O BBITIOJIHEHUSI paboT.

B npouecce BbINoOIHEHHs! pabOThI ClIEAYET MOCTOSTHHO OOIIATHCS CO CTYIEHTaMH, He
JOITYCKasi IO BO3MOYKHOCTH MX HENPABUJIbHBIX JEHCTBU.

TpeGoBaTh, 4TOOBI OCHOBHBIE PE3YJbTaThl AKCIEPUMEHTOB ObLIM 3a(MKCUPOBAHBI
CTYJICHTaMH B MUCbMEHHOM BH/JIE.

[Ipu npueme 3adera no padbote TpeOOBATh OTUET O MPOACTAHHON padoTe, rIae JOKHbI
OBITH OTPa’KEHbI OCHOBHBIE PE3YJIbTAThl U BHIBOJIBI.

4.Yxa3zaHus 10 KOHTPOIIIO CAMOCTOSITEILHOU pabOThI CTY/IEHTOB

[To ycmoTpenuto npenojaBaTes 3a/laHue Ha CaMOCTOSITENIbHYIO padOTy MOXKET OBbITh
MHAUBUAYAIbHBIM WIN (PPOHTATBHBIM.

[Tpu ucmonb30BaHUK MHANBUAYAIBHBIX 3a/1aHUi TPeOOBaTh OT CTYACHTA MMChMEHHBIN
OTYET O MPOJIeJIAHHOM padoTe.

[Ipn npumeHeHUM (GPOHTATBHBIX 3aJaHUM BECTH KOJUIEKTHBHBIE OOCYXXIEHHUS CO
CTYJIEHTaMHU OCHOBHBIX TEOPETUYECKUX TTOJIOKESHH.

C 1enpl0 KOHTPOJSI KauyecTBa BBINOJHEHHUS CaMOCTOSTENbHOM paboThl TpeboBaTh
WHIUBUAyaJIbHBIE OTYETHl (JOIMYCTUMO BMECTO IHCBMEHHOIO OT4Y€Ta IPUMEHATH
VHJMBUyaJIbHbIE KOHTPOJIBHBIE BOIIPOCHI).



[Iporpamma coctaBiieHa B cooTBeTcTBUM C TpeOoBanusmu OC HUAY MUDU u
y4eOHBIM IJIAHOM OCHOBHOM 00pa3oBaTEeNbHON MPOrpaMMbl MO HAMPABJICHUIO MOJATOTOBKH
18.03.01 «XuMu4eckasi TEXHOJOTHSD.

Pabouyto mporpamMmy cocTaBui f,{//[,{/f noneHt, Cununbina M.H.

Penenzenr 7 noueHt, ['epacumoBa B.M.

[Iporpamma ogoOpena Ha 3aceganun YMKH 18.03.01 «Xumudeckasi TEXHOJIOTHS» OT
15.11.2021 rona, mpotokost Ne 2.

I~
. 4
[Ipencenarens yueOHO-METONYECKON KOMUCCUM v Yepuora H.M.



