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I'ox mabopa: 2020
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Pacnpe)le.ﬂe}me YaC0B JUCHUIIMHBI IO CEMECTPpaM

Cemectp 8
®opma KOHTPOJIsI | DK3aMeEH Hroro
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JlaboparopHsble 4 4
IIpakTrnueckue
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KonTakTHas pabora 8 8
CamocTosTenbHas pabora 64 64
KonTponb 36 36
Hroro 108 108
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1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenp oCBOGHMA AMCUUIUIMHBL — (OPMHUPOBAHMUE TIPEACTABICHUS O TPOMBIIUICHHBIX
KAaTaJIMTUYECKUX IIPOLIECCAX U KaTaau3aTropax.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUIMHBL M TPAaKTUKH, HAa OCBOCHHHM KOTOPBIX Oasupyercs JaHHas AUCHUILIMHA:
«Mertoauka TIOCTAaHOBKM M MHPOBEACHUS  AKCHEpUMEHTa», «CHUCTEMHBIA  IOAXOJ B
JUCCEPTALMOHHOM HCCIIEA0BAHUNY.

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPHIX OCBOEHUE JIaHHOM MUCIUILUIMHBI HEOOXOIMMO Kak
npenmectyomee:  «lIpomblluieHHass 3KOJIOTMS B XMMHYECKOM TexHosiorun», «HaydHo-
UCCIIeIOBATEeNbCKas  JeATENbHOCTHY,  «lloAroToBka  Hay4YHO-KBaIM(DUKAIIMOHHOW  pabOTHI
(Iuccepranuu) Ha COMCKaHUE YYEHOM CTETIEHU KaHUAaTa HayK».

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U
KOHTPOJIUpYyeMbIe
KOMIIETEeHIHH
(Ko 1 HAMMEHOBAHUE)

NHaukaTopbl JOCTHKEHUAS
KOMIIEeTeHIN I
(Ko ¥ HAMMEHOBAHUE)

IInanupyemble pe3ybTaThl
o0yueHust

I1K-1 — cnocoOHOCTH - 3HAaTh:

OpPUEHTUPOBATHCS B - OCHOBHbBIE METO/Ibl IPUTOTOBJICHUS
TIOJTHOM CIIEKTpE HAayYHBIX Y OTIpEJICIIEHUS] CBOMCTB

npodiem KaTaJln3aTopoB;

npodeccuoHaIbHON - COBPEMEHHBIE TOCTH)KCHUS B
o0nactu 00JIaCTH KaTaIUTUYECKON XUMHHU.
YMers:

- 000011aTh U aHATU3UPOBATH
pe3yabTaThl UCCIIEAOBAaHUI B 007IacTH
KaTaJln3a;

- TIPEJICTABIISATH PE3YIbTATHl HAYUHBIX
UCCIIEI0BAHUI

- HaXOJWTh HYXHYIO HH(pOpMaIuio B
00J1IaCTH MPOMBIIIUIEHHOT'O KaTalln3a.
Bmaners:

- MeToJamMu 00001IeHNs U
MyOJIMYHOTO TPE/ICTABICHUS TaHHBIX
UCCIIeI0BAaTENbCKON PaboThI;

- HaBBIKAMH ITyOIMIHOTO
MPEJCTaBICHUS PE3YIbTaTOB PaOOTHI;
- crioco0amu Moucka nH(opMaluy B
00JIaCTH KaTaIUTUYECKHUX IPOLIECCOB
1 KaTaJIn3aTOPOB TEXHOJIOTUI
HEOPTraHMYECKUX BEIIECTB.

ITK-2 — crmocoOHOCTE K - 3HaTh:

pa3paboTke yuebHo- - HOPMaTUBHO-TIPAaBOBbIE OCHOBBI
METOIUYECKON MPETOIaBaTENbCKON NEITEILHOCTH B
JIOKYMEHTAIUU JIs CUCTEMeE BBICIIEr0 00pa30BaHUsI.




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3ybTaThl
o0y4eHust

peanu3aiuu y4eo0HOoro
mporecca B 00J1acTu
XUMHH U CMEKHBIX HAYK

YMmers:

- OCYIIECTBJIATH OTOOp MaTepuasia
XapaKTEepPU3YIOIIETO TOCTHKEHUS
HayKH C Y9eTOM crienupuxu
HaIpaBJIEHUS OJTOTOBKHU.

Bnaners:
- HaBBIKAMHU OpraHU3AIMH PabOThHI
HUCCIEI0BATEIHLCKOTO KOIIEKTHUBA.

YK-1 — crmocoOHOCTHIO K
KPUTUYECKOMY aHAIHU3Y U
OILICHKE COBPEMEHHBIX
HAaYYHbIX TOCTH)KCHUH,
TeHEPUPOBAHUIO HOBBIX
UIEN IPYU pEUICHUN
HCCJIEIOBATEIILCKUX U
MPaKTUYECKHX 3a]1a4, B
TOM YHUCJIE B
MEXAUCITUTUTMTHAPHBIX
obacTsax

3HaTh:

- TEOPETUYCCKHE OCHOBBI
TOMOTEHHOT'0, FeTEPOrCHHOTO U
(epMEeHTaTHUBHOTO BU/IOB KaTaJIN3a;

- METO/IbI TIOJTYYCHUS KaTalI3aTOPOB;
- OCHOBHbBIC KATAJTATHYCCKHUEC
TIPOIIECCHI;

- anmaparypHoe oopmiieHue
KaTAJIMTHYECKUX MPOIIECCOB.

YMeTh:

- IPUMEHSITh KaTaJIM3aTOPhI J1J1s
HpOBCIIeHI/Iﬂ KaTAJINTUYCCKUX
OPraHUYEeCKUX U HEOPTraHUYECKUX
pEaKIHnii;

- OMMCKLIBATh MEXaHU3MbI
KAaTAJINTUYCCKUX peaKuHﬁ Ha
IIPUMEPE KUCITOTHO-OCHOBHOTO
KaTaJin3a U OKUCINTEIHLHO-
BOCCTAHOBUTEIILHOT'O KaTajan3a;

- HpOBO)II/ITI) pacquI)I KHUHCTUYCCKHUX
napameTpoB ISl KaTaTUTUYECKUX
pEaKLHNii;

- IPUMEHSTH U UCIIOJIb30BaTh
HOJ'Iy‘IeHHBIe 3HAHUA B
pohecCHOHANBEHOM e TENLHOCTH.

Bmaners:

- MOHATUHHBIM aIapaToM U
TEOPETUYECKUMHU TIPECTABICHUIMHU
KaTajn3a;

— METOJIaMH PETUCTPAIINK U
00paboTKH Pe3yabTaTOB XMMHUECKHUX
9KCIICPUMEHTOB.




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

Mopyas (pa3aen)

Bun
y4eOHoi1 padoThI

HanMeHoBanue TeM 3aHATHH
(yuedoHOl padoTHI)

Cemectp

Oo0nbem,

Banasl

HNHuTepakrus, 4.

®opMbl TEKYLIEr0
KOHTPOJIA
(HaMMeHOBaHUe
OLICHOYHOI0
cpeacrsa)

Monayib 1.
['eTeporeHHsbIi
KaTaJln3

Jlexnma Ne 1

Karanu3aTopsl B IPOMBIIIIICHHBIX
IIPOLECCax U UX 3HAYEHUE IS
XMMHYECKOHN MPOMBILIUIEHHOCTH.
Karanutrueckue nponeccsl Ha
XUMHYECKUX NPEAIPUATHUSAX T.
TonbsrTu. Knaccuduxanms
KaTaJau3aTopoB

CamocrosiTenbHas
pabora Ne 1

®dusnueckas ajgcopbouus. Kpurepuu
bu3nYECKON U XUMHUECKOI
aacopOuuu. AncopOIMoOHHAS TEOPHs
JIburmropa. HemsHrmroopoBsckue
n30TepMbI coporuu. JlecopOrius.
Kuneruka necopouumu.
TepmonecopOums.

Jlexnms Ne 2

Kunerunka rereporenso-
KaTAJINTUYECKUX IIpoLeccoB. Mozenb
JIbarmropa-Xunmensyna u Unu-
Punuena. Makpokuneruka
TreTEepPOreHHBIX MpoLeccoB. BHeH A
U BHYTpeHHsIs U dy3ust

CaMocTosTeabHas
pabota Ne 2

Teopust abCONIIOTHBIX CKOPOCTEH.
[TI1D. AXTHBUpPOBaHHBIN KOMIUIEKC.
Teopust aOCONMIOTHBIX CKOPOCTEH ISt
peakIMu Ha moBepxHocTU. HYucio
AKTUBHBIX [IEHTPOB




Mopnyas (pa3aen)

Bun
y4eOHoi1 padoThI

HanMeHoBanue TeM 3aHATHH
(yuedoHOl padoTHI)

Cemectp

Oo0nbem,

Banasl

HNHuTepakrus, 4.

®opMbl TEKYLIEr0
KOHTPOJIA
(HamMeHOBaHUe
OLICHOYHOI0
cpeacrsa)

CamocrosiTenbHas
pabora Ne 3

[IpuroToBnenue u
(YHKIMOHUPOBAHUE KaTaJM3aTOPOB.
OcHoBHbIE TpeOoBaHUs K
IPOMBIIIJIEHHOMY KaTajau3aTopy.
MeTtoapl uccieoBaHUS aKTUBHOCTH
Karanu3aTopoB. KucioTHO-0CHOBHOM
karanu3.  lleoautsl u  nmpyrue
MOJIEKYJISIPHBIE CHTA. HNonutsl.
CBEpXKHUCIOTHI U CBEPXOCHOBAHUS

CamocrosiTenbHas
pabora Ne 4

Kartanms coequHEHUsIMHI MePEeX0THBIX
METaJUIOB. NmmoOu3oBaHHbIE
KOMIUICKCHI TIEPEXOJIHBIX METAaJIOB.
Karanus Ha OKcHIax u
KaTaJIMTHYecKoe okucienue. Karamus
Ha MeTaljlaX M pPeakUuH C ydyacTHeM
BOZIOpPOAA. [Ipocreitmme
KaTaJUTHYECKUe peaxImn Ha
nepexoaHbix  Mmetawax.  CraBbl.
Hanecennsle METaJIIBI.
Karanutiaeckoe rupupoBaHue

10

Mopyns 2.
Meramno-
KOMIIICKCHBIM
KaTaan3

CamocTosTenpHas
paborta Ne 5

KomruiekcHble COCIMHEHHUS u
MIPUPOJAa XUMHUYECKON CBA3U. CTaauu
U KUHETUKA METaUIOKOMILIEKCHOTO
KaTalansa

CaMocTosTeabHas
pabota Ne 6

Peaximu TOMOTE€HHOI'O
METaJJIOKOMIIIEKCHOT'O KaTann3a




®opMbl TEKYLIEr0

. KOHTPOJIA
Mopnyas (pa3aen) BUHII Ha"MeHOBamfe TEM 3aHITHH CemecTtp Obnem, banabl | UHTEpakTUB, 4. (HAMMeHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
Ol[€HOYHOI0
cpeacrsa)
Moayib 3. CamocrostensHas  |Karanutuyeckue MPOLECCHI
Tunoseie pabota Ne 7 [IPOU3BOACTBA aMMHMaxa.
KaTaJIUTHUYECKHE Karanutuueckoe TUIPUPOBAHUE 8 5 ) )
[IPOMBIIIIJICHHBIC CepHUCTHIX COCAMHEHUIA.
[POLIECCHI Karanutuueckas KOHBEpCHS OKCHAA
yraepoja. CUHTE3 aMMuaka
JlabopaTopHoe OrnpezenieHne KOHCTaHTBI CKOPOCTH Otuer no
3anstue Nel peaKuu THIPOIN3a CI0XKHOro 3dupa, 8 4 - - 1a00paToOpHOMY
KaTaJIM3UPYEMON HOHAMH THIPOKCHIIA 3ansTuio No 1
CamocrositenpHas |Karaau3 B TEXHOJOTHSAX TONXY4YECHHUS 8 8 i i
pabota Ne 8 A30THOM W CEpHOU KUCIIOT
CamocrositenbHast  |Baxueime KaTAJINTUYECKHE
pabota Ne 9. nporeccel  HedTenepepabOTKH U
HeTexumum. Karanutnueckuit
KPEKUHT, PUGOPMHUHT YIIIEBOI0POJIOB, 8 6 i i
U30MEpHU3aIysl, aJKWIMPOBAaHUE W
THJIPOKPEKHHT
[ToaroroBka K
9K3aMEHYy 8 36 - - DK3aMeH
Hroro: 108 -




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[Tpu peanmuzanuu y4eOHOTO Kypca JUCIUTUTMHBI HCIIOB3YETCsl TEXHOJIOTHUS TPAAUIIMOHHOTO
o0y4yeHHsI, BKJIOYAOLIasl JIEKIMH, KOTOpPbIE NPEAINONaraloT MOCIEI0BATENIbHOE HW3JI0KCHHUE
Marepuaia rnpermojaaBaresieM. [[pUMEeHsI0TCS JISKIUS C SJIEMEHTaMU JUCKYCCHH.

6. MeTonuyeckue yKa3aHus M0 OCBOECHHUIO U CIUTIIHHbBI

ITpu ocBoeHMM TEeMbI HEOOXOMMO:

. U3Y4YUTh y4eOHBI Marepuaq 1o 0a30BBIM  KaTaIUTUYECKUM IIpolieccam,
peaM30BaHHbBIX HA MPOMBIIUICHHBIX NPEANPUITUSIX T. TOIBATTH;

. aKIIEHTUPOBAaTh BHHMAaHHUE CTYJEHTOB HA KHHETUYECKUX 3aKOHOMEPHOCTAX B
KaTaJii3e U pOJIM aKTUBUPOBAHHOTO KOMILJIEKCA B YCKOPEHUH XUMHUECKUX PEAKIIHii;

. BBIMOJHUTH 33/IaHH€ N0 COCTaBJICHUIO MPHUHIUIUAIHHON TEXHOJIOTMYECKOH CXEMBI
KaTaJIMTHYECKOTO MOJyYeHHs CHHTE3-Ta3a B TPyOUaTOM peakTope cO CheMOM TeIlla PEaKIHu.

MeTtoauyeckne peKOMEHAANUN K BHIIOTHEHUIO CAMOCTOSITENIEHON pabOThI:

1. VzyueHune TEOpETHUUECKOTO MaTepHajia IO H3ydaeMOW TeMe, M3JI0)KEHHOro B y4eOHO-
METOIUYECKOM MTOCOOHH.

2. Bompocsl 111 caMOCTOSTENTbHON PaOOThI CTYACHTOB!

2.1. AnnapatypHoe odopmiieHHE TpoIlecca KOHBEPCUU HUBIIUX YTITIEBOAOPOIOB C BOASHBIM
napoM. [laccuBauus cepoil: CENEKTUBHOE OTpPaBIEHUE KaTajlu3aropa MepKalTaHaMu |
cynbhuIamMH.

2.2. Hocutenu katanmzatopoB. Kpemuesem. Oxcuj alfOMUHUA. YTIIEPOJHBIE HOCHUTEIH.
dopMoBaHHE HOCUTENEH KaTalu3aTOPOB.

2.3. TectupoBaHue Kataau3aTopoB. JlecaTh 3amoBenel MO TECTUPOBAHUIO KaTAIU3aTOPOB.
H3mepeHne akTUHBHOCTH..

2.4. MeTo1bl HCCTICTIOBAHUS KaTaTH3aTOPOB.

2.5. IIpoMOTOpPBI U UHTUOUTOPHI KATATUTUIECKUX CUCTEM.

2.6. [leonuTsl B KaTanumse.

3.IToarotoBka Kk 1a0OPaTOPHBIM 3aHATUSM U BBIMIOJTHEHHE COOTBETCTBYIOIINX 3aJaHHIA;

4. CaMOCTOSITENIbHOE TPOUYTEHUE, MPOCMOTp, MHTEepHET-pecypchl, MOBTOpEeHHE Y4eOHOTO
Marepuana.

5. IlogroroBka coOOIIEHUH, AOKJIAIOB, BHICTYIUICHMM Ha CEMHUHAPCKUX, MPAKTUYECKUX U
71a00PaTOPHBIX 3aHIATUSIX, TOAO0P TUTEPATYPHI MO TUCHUTUTMHAPHBIM MTPoOIeMaM.

6. CamocTosTenpHas padoTa ¢ pernieHueM MPUKIIAJIHBIX, PACUSTHBIX M CUTYAIIHOHHBIX 3a71a4,
00CyXJIeHUE Pe3yNbTaTOB JAEITEIbHOCTH.



7. OueHOYHBIE CPEACTBA

7.1. IlacopT OLIEHOYHBIX CPEACTB

Cemect Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
P (WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
Ot4dersl MO 1a6OPATOPHBIM 3aHATUAM No
8 TK-1, [IK-2, VK-1 batop
1. Bonpocsl k 3x3ameny 1-40.

7.2. TunoBblie 3alaHusl WJIN UHBIC MaTepUuaJibl, He()ﬁXO}IHMLIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1 Otuer 110 J1aO0PATOPHOMY 3aHITHIO
(HaumeHoBaHUE OYEeHOUHO20 CpedCcmBa)

TunoBoi npuMep 3a1aHusA

JlabopaTopHoe 3ansitue Ne 1. OnpeaesieHne KOHCTAHTBI CKOPOCTH PEeAKIUH THAPOJIM3a
CJI07KHOT0 3(pupa, KaTaJIM3UPyeMoil HOHAMH T'HIPOKCHIIA.

Henap padoThl: paccuuTaTh KOHCTAHTY CKOPOCTH U DHEPrHI0 AaKTHUBAIMU PEaKIHUu
TUPOJIN3a YKCYCHOATUIIOBOTO 3(upa.

IIpuGopsl 1 peakTuBbI: TUIIeTKH Mopa Ha 50 u 2 M1, ABE KOHMYECKUX K006l Ha 100 M,
Oropetka, cekyHaomep, tepmocrar, 1.0 H comsinas xucnora, 0,1 H pactBop rugpokxcuna 6apust
(6apuTta), peHondranenH, IUCTUIUIMPOBAHHAS BOJIA.

MeTtoauka 3KCIIepUMEHTA:

MonenbHOM U U3Y4YEeHHS CIYKUT peakuus 1 ruponnsa yKCyCHOITHIOBOTO ddupa:

CH3COOC;Hs5 + H,0O CH;COOH + C,HsOH (1)

[Ipu GosbiioM M30BITKE BOJIBI pEaKIUsl IPOTEKAET M0 NEPBOMY MOPSIJIKY.

Tak xkak Ipy KOMHATHBIX TEMIIEPATYpax CKOPOCTb ATOM pEaKklUU MaJla, MPOLECC YCKOPSIIOT
BBEJICHUEM KaTalln3aTopa, KOTOPHIM B JAHHOM CIIy4ae SIBJISIIOTCS HOHBI BOJIOPOAA.

B xone peakuuu, Kak ciaeayeT W3 ypaBHEHHS, KOJUYECTBO YKCYCHOM KHMCIIOTBHI JOJIKHO
HENpPEephIBHO BO3pacTath, B TO BpeMs Kak KOJUYECTBO KHUCIOTHI — KaTajau3aropa JOJHKHO
ocraBaTbcsd HeW3MEHHbIM. [loaToMy 00BEM mEnOYM, MCHOIB3yeMOW Ul TUTPOBAHMS, JOJKEH
HENPEPHIBHO YBETNUUBATHCS.

Jlns onblta B HeOoibIIyI0 Koj0y 3amuBatroT 50 mut 1.0 H pactBopa consiHOM KHCIOTHI U
kon0y Ha 30 MHH TIOMEImalOT B TepMOcTaT. B 3To Bpems TOTOBAT BCE HEOOXOAUMOE IS
TUTpoBaHuA. B koHn4eckyto konly emkocThio 100 M HanuBaroT 50 MIT AMCTUILTMPOBAHHOM BOJIBI,
npubaBnsoT 3 kamau (QeHondramenHa u craBAT KosnlOy Ha nén. Yposens 0,1 H Oapura,
UCTOJIB3YyeMOr0 JUIs TUTPOBAHMs, YCTaHABIMBAIOT B OIOpeTKe Ha HYJIEBOH OTMETKE U
MOATOTABIMBAIOT CYXYIO0 MUNETKy Mopa Ha 2 MiL.

Korna npurotoBieHus 3aKOHYEHBI, U KUCJIOTa B PEAKIIMOHHOMN KOJI0€ MPUHSIIA TeMIIEpaTypy
TEepMOCTaTa, MUIETKONH OTOUPAIOT 2 MJI YKCYCHOATHIIOBOTO 3(upa U BIMBAIOT B KOJOY C KUCIOTOH.
B MoMeHT majgeHus mepBoil Kamim nmyckarT cekyHaomep. Konby 3akpbiBatoT, CUIBHO B30aNTHIBAIOT
Y OCTaBJISIOT B TEPMOCTATE JJO KOHIIA OTIBITA.

IlepBass mpoba peakuMOHHOM cMmecu TUTpyeTca yepe3 10 MHH mocie Havyala peakluu.
[ToaTomy 3a 1 MUH 70 CpOKa, TO €CTh Yyepe3 9 MUH TOC/Ie Havaia peakiuyu HaOUparoT MUTIETKOH 2
MJI peaKIIMOHHOW CMECH U BIIMBAIOT B KOJOY C OXJaKAEHHOM BOJIOW B TOT MOMEHT, KOI'Jla CTpeiKa
cekyHaoMmepa octaHoBuTcs Ha 10 muH. OxnaxaceHHYO U pa3baBieHHyio mpoOy Tutpytor 0,1 H
pactBopoM Ba(OH);.



Crnenytonme mpoOsl TUTPYIOT depe3 20, 30, 45, 60 u 90 mMuH mocne Hayala peakiluu,
KOKIBIA pa3 MOBTOPSS ONMUCAHHYIO Mpolenypy. Pe3ynbTaThl TUTpOBaHUS 3aHOCAT B Tabmuiy 1.
[Tockonpky 3a 90 MMH peakuus HE 3aKaHUMBAETCS, a CKOPOCTb €€ CTAHOBUTCS OYEHb MaJOH,
CKJISTHKY C PEaKIIMOHHOM CMEChIO OCTAaBJISIIOT HAa HOYb, M MPOBOJAAT MOCJEIHEE TUTPOBAHUE Yepe3
CYTKH.

Tabmuma 1. DOxcnepuMeHTalbHblE U pacy€THbIE JaHHBIE IS peakUuu THUIPOJIH3a
YKCYCHOATHJIOBOTO 3¢pupa

O0BéM
TUTPAHTA,
Vi, M1

E,

T,K t, MUH V -Vi, M k Kep. kJIK,/Monb

10
20
30

60
90

10
20
30

60
90

Pacuér xoHCTaHTBI CKOPOCTH MTPOU3BOIST HA OCHOBE COOTHOIIIEHUS 2!
k= (t;—t1)-1 - In(C1/C2) (@)

Otnomenne koHreHTpanuit stumnamnerata C; u Cp, ocTaromuxcs K MOMEHTaM BpeMEHH t; U
tp, MoxeT OBITh 3aMEHEHO paBHBIM €My OTHOIIEHHEM pa3HocTeii 00BEMOB Oapwura,
M3pPaCcX0/I0BAHHOTO Ha mocienHee TutpoBanue (V.) U Ha TuTpoBanue B MomeHT t (Vi). B camom
nene, Vo, NPONOPLHOHATIBHO CYMMAapHOMY KOJIMUECTBY KHUCIOTBI — Karajau3aropa M Bcell
oOpa3oBaBIIelics YKCYCHOM KHCIOTBI, Vi —TOMY JK€ KOJMYECTBY KaTajlu3aropa U YKCYCHOH
KHUCITIOTHI, 00pa30BaBILEHCS K MOMEHTY BPEMEHH t, MO3TOMY UX Pa3HOCTh MPOMOPIMOHANbHA eI
He 00pa3oBaBIIENCsl YKCYCHOM KHUCIOTE K MOMEHTY BPEMEHH t, a CJIEJIOBATENIbHO — KOJIMYECTBY €Il
HE MPOPEarupoBaBIIEro YKCYCHOATHIIOBOTO 3pUpa K MOMEHTY BpeMeHH t. 3aMEHUB B ypaBHEHUU
KOHIICHTPAIlMX Ha COOTBETCTBYIOIIHNE PA3HOCTH 00BbEMOB, MOTYYUM YpaHEHHE 3:

K=(t—t)-1-In (Vi - V1) - ( Vo - V2)-1 (3)

[To ypaBHeHut0 (3) BBIYHCISIOT KOHCTAHTY CKOPOCTH JIJISl TPOMEKYTKOB BpemeHu: 10 — 20,
10 - 30, 10 — 45, 10 - 60, 10 — 90, 20 -30, 20 — 45, 20 - 60, 20 — 90, 30 — 45, 30 — 60, 30 — 90, 45 —
60, 45 — 90, 1 60 — 90 MHUH ¥ BEIYUCIISIOT €€ CpeIHee 3HAUCHNE.

OneIT MOBTOPSAIOT MIPU APYrOW TEMIEpAType, oTandaromencs oT nepsoit Ha 10 — 15 rpax., n
M0 JIBYM 3HAQUEHHUSM KOHCTaHT CKOPOCTU HaXOMST SHEPTUIO aKTUBALIUU PEAKIIUH.

TeMbl NUCbMEHHBIX PadoT
[TuceMenHBIE PaOOTH y4EOHBIM TUTAHOM HE MPETYCMOTPEHBI.
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KpaTkoe onucanue u perjiaMeHT BbINOJIHEHUSA
AJNTOPUTM BBITIOJIHEHHSI JTAOOPATOPHOU PaOOTHI:

1. W3yuuTh TEOpETUYECKUI MaTepurall.
2. [TpoBecTu 1aboparopHyo padoTy.
3. PaccunTtath KOHCTaHTY CKOPOCTH W DSHEPrUI0 AaKTHBALMK PEAKUUH THAPOJIH3a

YKCYCHO3THJIOBOT'O 3(pupa.

4. OTBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI:

1) Kitaccudukanyst KaTaTITHISCKUX XUMHUUYECKUX TPOLIECCOB.

2) 3aBHCUMOCTb CKOPOCTH PEaKIHid OT TeMreparypbl. Kaxyiascs 3Heprusi ak THBAILIUY.

3) Buokaranus.

4) MexaHu3M KHCIOTHO-OCHOBHOTO KaTajIM3a U €ro MCIOJIb30BAaHHE B IPOMBIIIIICHHOCTH.

5) VpaBHEeHHE CKOPOCTH PEAKIHI U TOPSIKHA PEAKIIUH.

6) KaranuTryeckue peakuuu u TepMOAMHAMUYECKOe paBHOBecre. CHHTE3 aMMHaKa.

7) XuMHuUeCcKoe PaBHOBECHUE JIJIsl HeH/ICAIbHBIX ra30B.

8) MUzorepmbl ancopbumu Jlenrmiopa. AccouuatuBHas ancopOums. JlucconuaruBHas
ancop6buus. KonkypeHnTtHas agcopOuus.

9) DHTpoIHs, aBTOKATAIN3, KOJeOATCIbHBIC PEAKIHH.

10) Kunernka peakuuii, KaTaIu3upyeMbIX SH3UMaMHU.

11) Teopus nepex0JHBIX COCTOSIHUH ISl TOBEPXHOCTHBIX PEAKIIHIA.

12) KuHeTyka OBEepXHOCTHBIX peakiluii. THTepMeIraHTbl B IOBEPXHOCTHBIX PEAKIIHSIX.

13) MUKpOKHHETHYECKOE MOJICITUPOBAHUE:

- Cxema peaklMy U BBIpAXEHUE JJIs1 CKOPOCTH PEAKIMH;

- DHeprusi aKTUBALIUU M IOPSAKH PEaKIIHH;

- Karanusarop cuHreza aMmMuaka B pabo4ux yCIOBHSIX.

14) Xumnueckas agcopOuust B katanuse. Monens Hplonca — AniepcoHa.

15) TpeOoBauusi, npeabsBisieMble K d3GPeKTUBHBIM KaTanu3aropam. CTpyKTypa MeETaslioB,
OKCHJIOB, CYJIb(UIOB U UX TIOBEPXHOCTEM.

16) TexHoiorusi mony4eHHss HaHECEHHBIX KaTanu3aTopoB. CoocaxaeHue. MMmnperHarus.
Honnblit 0OMeH.

17) Karanuzatopsl 0e3 HOCUTENei.

5. [loAroToBUTH OTYET M0 JIAOOPATOPHOMY 3aHSTHIO.

6. ®opma oTtyera 1o 1aboparopHOi pabore

Howmep u Ha3zBaHue 1a00paTOPHOTO 3aHATHS

Llenp u 3amaun

Teopernueckas gyactb pabOTHI

PeakTuBsl, 000pynoBaHe, MaTepHAIIbI

Xona paboTsl

PC3YJ'ILT3.TBI pacucToB U Ha6HIOHCHHﬁ

BriBob1 110 paboTe
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Kpurepun oneHku:

«324TEHO» — OTYET 1O JIAOOPATOPHOI pabOTe BBHIMOJHEH B IMOJIHOM 00beMEe B COOTBETCTBHUE
¢ TpeOOBaHMAMH, YKa3aHHbIMU B Yy4eOHO-MeToauueckoM mocoOuu. CTylIeHT OTBedaeT Ha JBa
3aJJaHHBIX BOIIPOCA 110 TEME JIAOOPATOPHOU PaOOTHI.

«HE 3aYTeHO» — OT4eT Mo JabopaTopHOil pabore BKiItOYaeT mMeHee 50 % or TpeGyemoro
o0beMa WU OTCYTCTBYCT, WJIM NIPHU HAJIMYUK OTUYCTA CTYACHT HC OTBCYACT HU HAa OJWH BOIIPOC IIO
TeMe BBIITOJIHEHHOHN paboThI.
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7.3.0neHOYHbIE CpeacTBa VI NPOMEKYTOYHOH ATTECTAIlMM IO MTOraM OCBOCHUS
AUCHMILTHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHON aTTeCcTAlul

Cemectp 8
Ne i/mm Bormnpocsi
1 OeMeHTbl MOJIEKYIISIPHO-KMHETHYECKOW TEOPUHU T'a30B.
2 Teopust aKTUBHBIX CTOJIKHOBEHHM.
3 MoHoMoJIeKyJIIpHbIE U OMMOJIEKYJIIPHbIE PEAKIIHH.
4 CTaTucTU4eCcKUi acekT TEOPUH AKTUBUPOBAHHOIO KOMILJIEKCA.
5 TepMoaguHAMUYECKHH aCIEKT TEOPHH AKTUBUPOBAHHOIO KOMILIEKCA.
6 OcHoBHBIE N0J10KEHUs B KaTanu3ze. [IoHsITHs U onpeaeneHus.
7 Teopust NPOMEKYTOUHBIX COCTMHEHHM B KaTalIu3e.
8 TepMoauHaMUYeCcKHe acleKThl B KaTalIu3e.
9 KuneTnuyeckue aclieKThl B KaTajimse.
10 ABTOKaTanms.
11 DepMEHTAaTUBHBIN KaTaJu3.
12 Kuneruka pepmMeHTaTUBHON peakiMu ¢ OJTHUM CYyOCTPaTOM.
13 Crioco6b! onpeziesIeHHs] KHHETHUECKUX apaMeTpOB.
14 HurnbupoBanne pepMEHTATHBHBIX PEAKIIUIA. .
15 AKTUBHOCTB (hepMEHTOB
16 KucnoTHo-ocHOBHOM KaTanus.
17 Teopust KHCIOT U OCHOBaHUH.
18 THUIBI KUCIOTHO-OCHOBHOT'O KaTalu3a.
19 KuHeTnka peakninii KUCJIOTHO-OCHOBHOT'O KaTaJIn3a.
20 PacueT cosieBbIX 3 QEeKTOB B KaTalu3e.
21 IIpuMeHeHne KOPPEISILIMOHHBIX COOTHOIICHUH B KaTaJIU3e.
22 DYHKIHUU KUCIOTHOCTH ["'amMMmera.
23 I"ereporennsiii katanu3. OOIIME MOJI0KEHHUS.
24 KaranmzaTops! B IpOMBIIIIEHHBIX MPOLIECCaXx.
25 Pusnueckas ajicopouus 1 Xxemocopouusi.
26 AncopOuionHas teopus JIsHrMropa.
27 HenmHrMopoBcKkre H30TepMbI aCOPOIIH.
28 KuHeTnka rereporeHHbIX KaTAINTUYECKUX PeaKIuil.
29 MakpOKHHETHKA FeTePOreHHBIX KaTATUTUYECKUX PeaKIuii.
30 [IpupoaHbie KaTaaM3aToOphl pa3pylieHus 030Ha B aTMocdepe.
31 DHepreTuka XMMUYECKUX KaTATUTUYECKUX PEaKIHii.
32 Peaxiusi, 3a510)KeHHAs] B TEXHOJIOTHHU TIOJTYYIEHUS] YKCYCHOM KHCIIOTHI.
33 Kpurepuu TepMoIMHAMUYECKOTO pPaBHOBECHSI.
34 | BiusHue TeMnepaTypsl Ha CKOPOCTh XMMUYECKOH peaKIiH.
35 KaTtanu3 okuciaeHust IMOKCUJa CEPhbl KUCIOPOJIOM BO3yXa.
36 XUMHUECKUE PEAKLUH, MPOTEKAIOINe MPH KOHTAKTE€ METAHOJIO-BO3IYLIHOW CMECH C
KEJIE30MOIMOICHOBBIM KaTaTN3aTOPOM.
37 Karanuzatops! Hurnep-Harra.
38 Karanutnueckne siabl.
39 Crauu reTeporeHHO-KaTATUTHUECKUX PEaKIIni.
40 [TpombIlIIIEHHBIC KaTAIU3aTOPhI KPEKUHTA HE(TETTPOTYKTOB.
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7.3.2. Kputepuu 4 HOPMbI OLEHKH

Cemectp

dopma
NMPoBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

DK3aMeH
(ycTHO)

«OTJIMYHO»

OtBeT Ha /Ba TEOPETHYECKUX
BOIPOCA,  CTYAGHT  XOpOIIO
BJIaZICeT MAaTEpPHAJIOM M OTBEYaCT
HAa  OAWMH  JONOJHHUTEIbHBIA
BOIIPOC C MOHUMAHUEM, ITPUBOIUT
PUMEPBI

«XOpOoIIo»

OTBeT Ha JBa TEOPETHUCCKUX
BOTIPOCA, CTYICHT XOpOIIIO
BJaJiceT MaTepHalioM, OTBET Ha
TEOPETUYCCKUI MaTeprall OJHOTO
U3 BOIPOCOB 3K3aMEHAIMOHHOI'O
Ouiiera HEMOJIHBIM, OTBEYaeT Ha
OJIMH JIONOJIHUTEJIBHBIN BOIPOC,
IIPUBOJIUT IIPUMEPBI

«YAOBJICTBOPUTCIIBHO»

OrtBer Ha TEOPETUYECKUH
MaTepuay IO OJHOMY U3 JBYX
TEOPETUUYECKUX BOIIPOCOB
IIOJIHBIH, OTBETHI Ha
JIOTIOJTHUTEIbHBIE  BOIMPOCH IO
TEOPETUUECKOMY
9K3aMEHAllUOHHOMY  MaTepuany
Oniera OOJDKHBI OBITH OJIM3KAMHU
K TEOPUH

«HECYHOOBJICTBOPUTCIIBHO»

He orBewaer HM Ha oauH U3
TEOPETUYECKUX  BONPOCOB, HE
MOXET OTBETHThL HH Ha OJWH
JIOTIOJIHUTEIBHBIN BOIIPOC
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8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHUK, ydeOHOE

KoanyecTBO B

HAY4YHOM
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3nanus ounoaunorexe /
n/n MeTOoN4YecKoe nmocoodue,
HpPAKTHEYM, Ip.) HaumeHoBaHue
> IBbC
Cubapos JI.A., CmMupHOBa Katanus, KaTaauTHYeCKHUe MPOLECChHI U
1 pos /| p pont yaeOHoe mocodue 2018 ObC «Jlanby»
JLA. pEaKTophI
2 | Kypasnesa M.B.,
Kinumenrosa I'.10., .
Karanu3 B opraHn4ecKoil TEXHOJIOTUN y4eOHOoe Tmocooue 2016 OBC «Jlanb»
3unnyposa O.B., ®upcun
AA.
3 Jlepenosa O.B., [llaponor
Gen » 0dp XuMu4eckasi KHHETHKA U KaTaau3 yuebHoe nocodue 2016 9BC «JIanb»
H.IO., Pomanenko 1O.E.
4 | ABerucos A.K., bpyk JL.T". [TpuknanHoi Kataau3 YIeOHUK 2020 OBC «Jlanb»
5 Karanu3 B npomsinuiennoctu. Teopus u
[neixoB C.A. P p ydyebHOoe mocodue 2018 OBC «Jlanb»
MIPHUKJIATHBIC KATATUTUIECKUE TTPOIIECCHI:
8.2. JlonosinuTebHAS JIUTEpPATypa
KosmuectBo B
Tun (yueOHHMK, yueOHOE N
HAYYHOI
Ne nocooune, yuedoHo-
ABTOpBI, COCTABUTEIHN 3arsaBue (3aroJioBOK) I'ox n3nanus oudamoTtexe /
n/m MeTOoAnYeCKoe Mocodue,
EpAKTHEYM, 1p.) HanmeHoBaHue
P AP 9BC
1 I"ameena O.C. duzndeckast ¥ KOJUIOWTHAS XUMHUS yaebHoe mocobune 2020 ObC «Jlaapy
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https://e.lanbook.com/book/126711
https://e.lanbook.com/book/126711

8.3. IlepeueHb mpogeccHoHATBbHBIX 0a3 JaHHBIX U MH(OPMALMOHHBIX CHPABOYHBIX
cucTeM

- American Journal of Engineering and Applied Sciences. Penensupyemsiii
KypHaJ - MyOJUKYyeT pe3ysibTaTbl MCCIEJOBAHUN B 00JACTH MH)KEHEPHBIX HayK (IPUKJIAJHas
¢u3uKa ¥ MpHUKIATHAs MaTeMaTHKa, aBTOMATH3alWs U YIpPaBJICHHE, XUMHUYECKas TEXHOJIOTHS,
KOMIIbIOTEPHAs TEXHHMKA, MH(POPMATHUKY, HHXKCHEpHbIE JaHHBIE U pa3paboTKa MPOrpaMMHOIO
oOecrieyeHns, HKOJIOTUYECKAsh WH)KEHEPHUs, OJIIEKTPOTEXHUKA, IMPOMBIIUICHHAS WH)XXEHEepus,
MH(POPMALIMOHHbBIE TEXHOJOTMH M MH(OpMaTHKa, MaTepUalOBEICHUE, U3MEPEHHE U METPOJIOTH,
MAIIMHOCTPOCHHWE,  MEIHWIMHCKas  (U3UKa,  HHepreruka,  oOpaboTka  CHUTHAIOB U
TelekoMmyHuKaruu: http://thescipub.com/journals/ajeas

- Philosophical Transactions. JXypuan mnpemocraBinsier CBOOOAHBIA JOCTYN K
HAYYHBIM MYOJIMKAIUsM MO CIEAYIOIIUM TeMaM: HH)KEHEpHbIC, (hU3MYECKHe, MaTeMaTH4YeCKHe
Hayku: http://rsta.royalsocietypublishing.org/

- Journal of Engineering and Applied Sciences (Medwell Journals). XXypuan
NPEICTaBIsIeT CTaTbU C pPEe3yJbTaTaMU HAYYHBIX HCCIEJOBAaHWA B 00JACTH WH)KEHEPHBIX HAyK
(MaTemaTuKa,  JJIEKTPOTEXHUKA,  MALIMHOCTPOEHHUE,  SHEpreTHKa,  aBTOMOOMIIECTPOEHHE,
OroxuMuvecKas WH)KEHepus, CTpOUTEINIbHAS WH)KEHEepHs u T.JI.):
http://www.medwelljournals.com/archive.php?jid=1816-949x

— DOAJ. Pecypc, KoTopbIii 0OecredrBacT JOCTYI K TMOJHOTEKCTOBBIM 3JICKTPOHHBIM
JKypHaJIaM IIpe/IHa3HaueH JJIs IOUCKa 110 Ha3BaHUIO CTaThu (3kypHana) wiu no reme. DOAJ craBut
LIEJIbI0O BCECTOPOHHEE OCBEIEHUE HAyYHOH MEpPUOJMKH, HaXOAALIeHWCs B OTKPHITOM JOCTYyIE U
UCTIONB3YIONICH ONpEeACTICHHbIE MEphl, TapaHTUPYIOIIME TOCTOWHOE KAueCTBO HX COACPIKaHUS:
https://doaj.org/

- Teopernueckne OCHOBBI XHMHU4YecKOil TexHosoruum. JKypHanm myOnuKyeT
COOOIICHUS O HOBBIX TEXHOJIOTHYECKUX MPOIECCax B 00pabaThIBAIOMIEH MPOMBIIUIEHHOCTH C TOYKH
3peHust (pyHIaMeHTalbHOM Hayku. CTaThu B )KypHasle MOCBSIIEHBl OCHOBaM TEIIOMAacCcOOOMEHa,
nporieccaM paszieneHus, Mex(a3HbIM SBICHUSM, TEUCHHIO CHITyYHX MaTepUaioB, OMOTEXHOJIOTHH,
ONTUMU3AIMH, aBTOMATU3ALUU U YIPaBIECHUIO, SKOHOMUM SHEPIUH, METAIJIOB U ChIPbS, 3alllUTe
OKpyXarolien cpefpl U cMexxkHbIM TemaMm. JKypHan BxoauT B Ilepeuens BAK u cucremy PUHIIL.
Jnis  3aperucTpupoBaHHBIX Tosib3oBaTeneil HayuHoit snexTpoHHOM Oubanoreku (eLibrary)
JOCTYTIEH MoJIHOTeKCTOBBIN apxuB ¢ 2011 roza: http://elibrary.ru/contents.asp?titleid=8244

- Chemical and Process Engineering Research. JXypHan Ha aHTJIHHACKOM sI3BIKE
MexayHapoIHOro MHCTHTYTA MO HayKe, TeXHOJOrusM U obpasoBanmto (International Institute for
Science, Technology and Education) (CIIIA, BemukoOputanusi, ['onkonr). Ilybomukyer
OpPUTHMHAJIbHBIE CTAThH, KAaCAIOLIUECsS Pa3IMUHBIX ACIIEKTOB XMMHUECKOTO MAIIMHOCTPOSHHS, B TOM
qycie, yIpaBleHHE TMpoleccaMd W KOHTPOJIBHO-HU3MEPUTEIBHBIMH  MpHOOpaMH  JaHHOTO
IIPOU3BOJCTBA. Hocrynen ITOJTHOTEKCTOBBIN apXuB c 2011 roja:
http://www.iiste.org/Journals/index.php/CPER/issue/archive

8.4. [lepeueHb MPOrPaMMHOIo0 odecneYeHu st

Ne Hanmenosanue IO PexBu3MTHI 10T0BOpPa
n/n (naTa, HOMep, CPOK JAeHCTBHS)
1 Windows HoroBop Ne 690 ot 19.05.2015r., cpok
JeiicTBus, OeCCpOUHbIi
Horosop Ne 690 or 19.05.2015r., cpok
5 Office Standart nercTBusi, Oeccpounsiif; JoroBop Ne 727

or  20.07.2016r., cpok  geicTBus,
OeCcCpOUHBIN
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http://thescipub.com/journals/ajeas
http://www.medwelljournals.com/archive.php?jid=1816-949x
https://doaj.org/
http://elibrary.ru/contents.asp?titleid=8244
http://www.iiste.org/Journals/index.php/CPER/issue/archive

8.5. Onucanue MaTepHAIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYLIeCTBJIEHHUA
o0pa3oBaTeIbHOIO Mpouecca Mo JMCUUIINHE

HanmeHnoBaHue 000py10BAHHBIX YUeOHBIX

Ka0MHETOB, JIa00paTOPHii, MACTEPCKUX H

Ne Ap. 00bEKTOB ISl IPOBEACHUS

n/n | NPakTU4YeCcKUX U Ja0OpaTOPHBIX 3aHATHH,
MOMeIeHUH JJI1 CAMOCTOATENbHOM

pa6oThl o0yuammxcs (HOMep ayAUTOPHH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUSA

Jlaboparopuss  «lIpomeccel u  ammapatsl | CTONB yYeHUYECKHE MOHOOIOKH, CTOJIBI,
3allUThl OKpYKaollel cpenbl». YueOHas | CTyilbs, JOCKa ayAuTOpHas (MeJoBas),
ayaMTOpUs  JUId  TPOBEACHUS  3aHATHH | MPOEKTOp, HOYTOYK, JKpaH IEPEHOCHOM,
CEMHHApPCKOro Tuna. YuyeOHas ayIuTOpus Ui | yCTAHOBKA TEXHOJIOTMYECKOI0 KOMILIEKCa,
{ | KYPCOBOTO MPOCKTHPOBAHHUSA (BBITIOJIHEHUS | TTO3BOJISIONIAST CHU3HUTH PACIPOCTPAHCHUE
KypCOBBIX paboT). YueOHas ayauTopus IJsl | adpOMCIICPCHOM CUCTEMBI B
IIPOBEJECHUS TPYIIOBBIX M MHIMBUIYAIbHBIX | IPOCTPAHCTBE., YCTAHOBKA, IO3BOJIAIOIIAS
KOHCYNbTallMii  YueOHas ayauTopus s | CO3[aTh adPOJAUHAMHYECKYIO TATY

MIPOBEJICHUS 3aHATUNA TEKYIIEro KOHTPOJIA U
IpoMexyTouHoi arrectanuu (A-409)

JlaGoparopus «Bricokomonekynspabie | CToabl J1a00paTOpHBIE OCTPOBHBIE, CTOJIBI
COEIUHEHUs». YueOHass ayauTopus Uid | JabOpaTOpHbIE  NPUCTEHHBIE, CTOJIBI
MPOBEJICHUS 3aHATHI CEMHUHApPCKOTO THUIMA. | JabopaTopHble; MKad BBITSHKHOW; MIKad
VYuyebnas  aymutopuss Uit KypcoBoro | BeITsbkHOM 150011IB, Becwk ananutuueckue
MpoeKTUpoBaHus  (BbIMOIHEHHUs] KypcoBbix | BJIP200, cymmunbnblil mkad Snol 58/350,
pabot). YueOHast ayTuTOpHs IS IPOBEICHUS | CTOJ BHOPOYCTONYHBBIN, CTOJ
TPYMIOBBIX u WHIUBUAYAIbHBIX | MUCbMEHHBIN, MKa(bl Ui XUM.pEeaTHBOB,
2 | koHcynpTanuil. YueOHas ayauTopus IS | TymM0a i TOCYObl M XHUM.PEaKTHBOB,
MIPOBE/ICHUS 3aHATHA TEKYIIEro KOHTPOJS M | XOJIOAWIBHUK «Opck», perynsrop
POMEXyTOUHOM aTTecTanuu (A-220) HaIpsHKEHUs bI12100, MarHuTHas
Memanka MMO2, tepmoctar UTU4,
aBTOKJIAB, MOJIMMEPHU3aTOP, [ITaTHB
1ab0opaToOpHBIH, J0CKa ayJuTOpHAas
TPEXCEKIMOHHAs, TadypeTsl
71ab0paTopHbIe, XUMUYECKasl ToCcya

KomnbroTepHslil knacc. YueOHas ayautopus | CTomsl YYEHUYECKHE, CTYJbs
JUIS TIPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUNA. | YYEHUUECKUE, J0CKa ayJIuTOpHAas
VuebHass  ayguropus JUIs  TpOBeleHUs | (MenoBas), I1K, IIPOEKTOpP, IKpaH
3aHATUA  CEMHUHApCKOro THMa. YueOHas | HepeHOCHOM, padounuil CTOJ, MUChMEHHBIN
ayaMTopusl JUIs TPOBENCHMs JIAOOPAaTOPHBIX | YIIIOBOH CTOJI, IPEMOAABAT. CTOJ

3 pabotr. YueOHasi ayauTOpusi il KypCOBOTO
MPOEKTUPOBAHUS  (BBIIOJIHEHUS KYPCOBBIX
pabot). YueOHast ayauTopus AJI TPOBEICHHS
IPYNIOBBIX u WH/IUBUTYaJIbHBIX
KOHCyNbTallMi  YdeOHass ayauTopwsi JJis
MIPOBEJCHUS 3aHATUNH TEKYIIEro KOHTPOJIA U
IPOMEKYTOUHOM aTTecTanuu (A-415)

Komnerorepubii  kiacc. I[lomemenue nms | Ctosibl YUYEHUYECKUE, CTYJbs
CaMOCTOATEJIBHOMN paboTHL. VYyeOnas | yuenndeckue, I[IK ¢ BbIxomoM B ceTb
4 ayauTopus Uil TIpOBEAEHUsS  3aHsATUW | IHTepHeT

CEMHHAPCKOT0 TUNAa. Y4ueOHas ayIuTopus IS
KYpPCOBOTO TPOEKTHUPOBAHUS (BBIIOJHEHUS
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n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0yuarmmxcsi (HOMep ayAUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYA0BAHMA

KYpPCOBBIX Pabo0T). YueOHas aymauTopus Iis
MIPOBEJICHUS] TPYIIIOBBIX M WHIMBUIYATbHBIX
KOHCYJIbTAIlMi. Yd4eOHas ayauTopus s
MIPOBEJICHUS 3aHATHA TEKYIIEro KOHTPOJIS U
npomexyrouHoi arrecraimu (I'-401)
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