MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBI YHUBEPCUTET

b1.B.04

(undexc Oucyuniumvl)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

Kunernka u karaans

(Haumenosanue OUCYUNIUHbL)

110 HalIpaBJICHUTIO NTOATOTOBKHU

04.06.01 Xumuueckue HayKu

HaIpaBICHHOCTH (TIPodHIIb)

Kunernka n xatanmms

dopma o0ydeHHUs: OUHAS
I'ox mabopa: 2021
O6mmas Tpynoemkocts: 3 3E

Pacnpe)le.ﬂe}me aC0B JUCHHUIIMHBI 110 CeEMECTpaM

CemecTtp 4
@®opma KOHTPOJIsI | DK3aMEH Hroro

Bun 3ansaruit
Jlexuun 4 4
JlaboparopHble 4 4
IIpakTHueckue
PykoBOJICTBO: KypcoBbie paboThI (poekTsi) / PI'P
IIpomexxyTouHas arrecranus
KonTakTHas pabora 8 8
CamocTosTenpHas padora 64 64
KonTponb 36 36
Hroro 108 108
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YTBEPXIEHO

Ha 3acenannu kadenpsr
«XUMHUYECKask TEXHOJIOTHS U PECYPCOCOEPEKEHHE

(mpoTokou 3acemanus Ne 2 ot «22» centsops 2020r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenp oCBOGHMA AMCUUIUIMHBL — (OPMHUPOBAHME TIPEACTABICHUS O MPOMBIIIICHHBIX
KaTaJINTUYECKUX IIPOLIECCAaX U KaTaau3aropax.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUTMHBL ¥ TPAKTUKHA, HA OCBOCHUU KOTOPBIX Oa3upyercss MaHHAs JUCIUILIMHA!
«Mertoguka TOCTAaHOBKM M MPOBEACHUS  dKCOepuMmeHTa», «CHUCTEMHBIM NOAXOA B
JUCCEPTALMOHHOM HCCIIE0BAHUNY.

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPBIX OCBOEHUE JIaHHOM TUCIUIUIMHBI HEOOXOIMMO Kak
npenmectyomee:  «lIpompluieHHas 3KOJIOrMS B XMMHYECKOM TexHonorum», «HaydHo-
UCClIeIoBaTeNbCKasg  JesATeNbHOCThY,  «lloarotoBka  Hay4yHO-KBaMM(UKALMOHHOW  pabOThI
(mMccepTanyy) Ha COMCKAHMUE YUCHOW CTENEHU KaHAU1aTa 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/IbI IPUTOTOBJICHUS
MIOJTHOM CIIEKTPE HAayYHBIX ¥ ONPEICTICHHsSI CBOMCTB

npodiem KaTaJln3aTopoB;

npodeccuOHaTBLHON - COBPEMEHHBIE TOCTH)KCHUS B
o0nactu 00J1aCTH KaTaIUTUYECKON XUMMHU.
YMers:

- 000011aTh ¥ aHATU3UPOBATH
pe3yabTaThl UCCIIEAOBAaHUI B 00JIacTH
KaTaJln3a;

- TIPEJICTABIISATH PE3YIbTATHl HAYUHBIX
UCCIIEI0BAHUI

- HaXOJWTh HY)XHYIO HH(pOpMaIuio B
00J1aCTH MPOMBIIIUIEHHOT'O KaTaJln3a.
Bnagers:

- MeToJjaMu 00001IeHNs U
MyOJIMYHOTO TPE/ICTABICHUS TaHHBIX
UCCIIe10BaTeNbCKON paboThI;

- HaBBIKAMH ITyOJIMYHOTO
NpEeCTaBICHUs PE3YyIbTaTOB PaOOTHI;
- crioco0amu Moucka nH(opMaluy B
00JIaCTH KaTaJIUTUYECKHUX MPOLIECCOB
Y KaTaJIn3aTOPOB TEXHOJIOTUI
HEOPTraHMYECKUX BEIIECTB.

ITK-2 — crmocoOHOCTE K - 3HaTh:

pa3paboTke yuebHo- - HOPMaTUBHO-TIPABOBBIE OCHOBBI
METOIUIECKOMN MPETOIaBaTEIbCKON NESITEILHOCTH B
JIOKYMEHTALUH JJIs CHCTEMe€ BhICIIEro 00pa3oBaHUsl.




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3yabTaThl
o0yueHust

peanu3aiun y4eoHOro
mporecca B 00J1acTu
XUMHH U CMEKHBIX HAYK

YMmers:

- OCYILIECTBJIATH OTOOp MaTepuasia
XapaKTEePU3YIOIIETO TOCTHKEHUS
HayKH C Y9€TOM crienupuxu
HaIpaBJIECHUS MOJTOTOBKH.

Bnaners:
- HaBBIKAMHU OpraHU3AIMH PabOThHI
HUCCIEN0BATEILCKOTO KOIIEKTHUBA.

YK-1 — cmoco6HOCT K
KPUTUYECKOMY aHAIHU3Y U
OIICHKE COBPEMEHHBIX
HAaYYHbIX JTOCTH)KCHUH,
TE€HEPUPOBAHUIO HOBBIX
UIEN IPYU pEUICHUN
MCCJIEI0BATENbCKUX U
MPaKTUYECKHX 3aJ1a4, B
TOM YHCJIE B
MEXAUCITUTUTMTHAPHBIX
obacTsax

3HaTh:

- TEOPETUYCCKHE OCHOBBI
TOMOTEHHOT0, FeTePOrCHHOTO U
(epMEHTaTHBHOTO BU/IOB KaTaJIN3a;

- METO/IbI TIOJTYYCHUS KaTalIN3aTOPOB;
- OCHOBHbBIC KATAJIATHYCCKHUEC
TIPOIIECCHI;

- anmaparypHoe oopmiieHue
KaTAJIMTHYECKUX MPOIECCOB.

YMeTh:

- IPUMEHSITh KaTaJIM3aTOPhI JIs
HpOBCIIeHI/Iﬂ KaTAJINTUYCCKUX
OPraHUYEeCKUX U HEOPTraHUYECKUX
pEaKLHnii;

- OIMCHIBATh MEXAHHU3MBI
KaTaAJINTUYCCKUX peaKuHﬁ Ha
MpUMEpPEe KUCTOTHO-OCHOBHOTO
KaTaJin3a U OKUCIUTEIHLHO-
BOCCTAHOBUTEIILHOI'O KaTajn3a;

- HpOBO)II/ITB pacquLI KUHCTHUUYCCKHUX
apameTpoB ISl KATaJTUTUYECKUX
pEaKLHNii;

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

Bnagers:

- MOHATUHHBIM aIIapaToM U
TEOPETUYECKUMHU TIPEACTABICHUIMHU
KaTaJln3a;

— METOJIaMH PETUCTPAIINH U
00paboTKH pe3yIbTaTOB XUMHUYECKUX
9KCIICPUMEHTOB.




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

Mopyas (pa3aen)

Bun
y4eOHoi1 padoThI

HanMeHoBanue TeM 3aHATHH
(yuedoHOl padoTHI)

Cemectp

Oo0nbem,

Banasl

HNHTepakTus, 4.

®opMbl TEKYLIEr0
KOHTPOJIA
(HaMMeHOBaHUe
OLICHOYHOI0
cpeacrsa)

Monayib 1.
['eTeporeHHbIi
KaTaJIn3

Jlek Ne 1

KaTanu3zarops! B IPOMBIIIIICHHBIX
IpoLeccax U X 3HaYCHUE I
XMUMHYECKON TIPOMBIIIIICHHOCTH.
Karanutrnueckue nponeccsl Ha
XUMHUYECKHUX MPEIIPUATUAX T.
TonbsrTu. Knaccuduxanms
KaTaJM3aToOpOB

CpNel

®uznueckas aacopouus. Kpurepuun
(U3UYECKON M XUMHUYECKON
aacopOuuu. AcopOIMOHHAS TEOpHs
JIburmropa. HemsHrmropoBsckue
n30TepMbI copormu. JlecopOrus.
Kuneruka necopOuumu.
TepmonecopOrnius.

Jlex. Ne 2

Kunernka rereporensHo-
KaTAJINTUYECKUX IIpoLeccoB. Mozeinb
JIbarmropa-Xunmensyna u Unu-
Punuena. MakpokuneTuka
reTEPOreHHBIX MpoLeccoB. BHENHIA
U BHYTpeHHsIs U dy3us

Cp Ne 2

Teopust aOCONIIOTHBIX CKOPOCTEH.
[TI1D. AXTHBUpPOBaHHBIN KOMILUIEKC.
Teopust aOCONIOTHBIX CKOPOCTEH ISt
peakiuu Ha moBepxHocTu. HYucimo
AKTUBHBIX [IEHTPOB




Mopnyas (pa3aen)

Bun
y4eOHoi1 padoThI

HanMeHoBanue TeM 3aHATHH
(yuedoHOl padoTHI)

Cemectp

Oo0nbem,

Banasl

HNHurepakrus, 4.

®opMbl TEKYLIEr0
KOHTPOJIA
(HamMeHOBaHUe
OLICHOYHOI0
cpeacrsa)

Cp Ne3

[IpurotoBnenue u
(YHKIMOHUPOBAHUE KaTaU3aTOPOB.
OcHoBHbIE TpeOoBaHUs K
IPOMBIIITIEHHOMY KaTajau3aTopy.
MeToapl uccieoBaHUS aKTUBHOCTH
Karanu3aTopoB. KucioTHO-ocHOBHOM
karanu3.  lleonutsl u  npyrue
MOJIEKYJISIPHBIE CHTA. HNouutsl.
CBEpXKHUCIOTHI U CBEPXOCHOBaHUS

Cp Ne 4

Kartanus coeqHEeHUs MU MePEeXO0HBIX
METAaJUIOB. NmmoOun3oBaHHbIE
KOMIUIEKCHI TIEPEXOJIHBIX METaJIOB.
Karanus Ha OKCHJIaX u
KaTaJIMTHYecKoe okucienue. Karamms
Ha MeTaljlaX U PeakluH C y4yacTHeM
BOZIOPOAA. [Ipocreiimme
KaTaJUTHYECKUe peaxImn Ha
nepexoaubix  Metaymax.  CraBbl
Hanecennsle METAaJIIIBI.
Karanutuaeckoe rupupoBanme

10

Mopyns 2.
Meramno-
KOMIIICKCHBIM
KaTaan3

CpNe'5

KommuiekcHbie COCIMHEHHUS u
IpUPOJAa XUMHUUYECKON CBA3U. CTaauu
U KUHETUKA METaJUIOKOMILIEKCHOTO
KaTalansa

Cp Ne 6

Peaxiu TOMOTE€HHOTO
METAJUIOKOMIUIEKCHOT'O KaTaln3a




Mopnyas (pa3aen)

Bun
y4eOHoi1 padoThI

HanMeHoBanue TeM 3aHATHH
(yuedoHOl padoTHI)

Cemectp

Oo0nbem,

Banasl

HNHurepakrus, 4.

®opMbl TEKYLIEr0
KOHTPOJIA
(HamMeHOBaHUe
OLICHOYHOI0
cpeacrsa)

Moayib 3.
Tumosnie
KaTaJuTHYECCKHUE
MIPOMBIIIJICHHBIC
MpOLECChI

Cp Ne 7

Karanutnueckue
MIPOU3BOJICTBA
Karanutnueckoe TUAPUPOBAHUE
CEPHUCTBIX COCMHEHMUIA.
Karanutuueckass KoHBepcus OKcuia
yraepoja. CUHTE3 aMMuaka

IIPpONLECChI
aMMHJakKa.

JIa6. Nel

OnpeneneHue KOHCTaHTbl CKOPOCTH
peaKuu THIPOIu3a CI0XKHOTOo 3dupa,
KaTaJu3upyeMoil HOHAMH TUAPOKCUIIA

Ortyer o
1a00paTopHOMY
sagaTuio Ne 1

CpNe 8

Kartaiu3 B TeXHONOTUAX MNOIY4YEHUs
A30THOM M CEPHOM KHCIIOT

Cp Ne 9.

Baxwnerimmue KaTAJINTUYECKHE
nporeccel  HedTenepepabOTKH U
HeTexuMum. Karanutnueckuit
KPEKUHT, pu(OPMUHT YTIIEBOJAOPOIOB,
W30MepHu3aIys, alKWIMpOBAaHUE U
TUAPOKPEKUHT

TloaroroBka K
9K3aMEHYy

36

DK3aMeH

Hroro:

108




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[Tpu peanmuzanuu y4eOHOTO Kypca JUCIUTUTMHBI HCIIOIB3YETCSl TEXHOJIOTHS TPAAUIIMOHHOTO
oOy4yeHHsI, BKJIOYAOLIasl JIEKIMH, KOTOpPhIE TPEAINOJIAraloT TOCIEJOBATEIBHOE HW3JI0KECHHE
Marepuaia rnperojaaBaresieM. [[pUMEeHSIOTCS JISKIUS C SJIEMEHTaMU JUCKYCCHH.

6. MeTonuyeckue yKa3aHus M0 OCBOECHHUIO U CIUTIIHHbBI

ITpu ocBoeHMM TEeMbI HEOOXOMMO:

. U3Y4UTh y4eOHBI Marepuall 1o 0a30BBIM  KaTAIMTUYECKUM IIpoleccam,
peaM30BaHHbBIX HA MPOMBIIUICHHBIX MPEANPUITUSIX T. TOIBATTH;

. aKIIEHTUPOBATh BHHMAaHHE CTYACHTOB Ha KHHETUYECKUX 3aKOHOMEPHOCTSX B
KaTaJii3e U pOJIM aKTUBUPOBAHHOTO KOMILJIEKCA B YCKOPEHUH XUMHYECKUX PEAKIIHiA;

. BBIMIOJHUTH 33/IaHUE MO COCTABIICHUIO MPUHIMIIUAIBLHOW TEXHOJIOTMYECKOH CXEMBI
KaTaJIMTHYECKOTO MOJyYeHHUs CHHTE3-Ta3a B TPyOUaTOM peakTope cO CheMOM TeIljla PEaKIHu.

MeTtoauyeckne peKOMEHAANUU K BHIIOTHEHUIO CAMOCTOSITENIbHOM pabOThI:

1. VzyueHnue TEOpETHYECKOTO0 MarepHajia 10 HM3ydaeMOW TeMe, M3J0KEHHOro B ydeOHO-
METOIUYECKOM MTOCOOHH.

2. Borpocsl 111 caMOCTOSTENIbHONW PaOOThI CTYACHTOB!

2.1. AnnapatypHoe odopmiieHHE TpoIlecca KOHBEPCUU HUBIIUX YTITIEBOAOPOIOB C BOASHBIM
napoM. [laccuBauus cepoil: CENEKTUBHOE OTpPaBIEHUE KaTajlu3aTopa MeEpKalTaHaMu |
cynbhuIamMHu.

2.2. Hocutenu katanmuzatopoB. Kpemuezem. Okcuj alfOMUHUSA. YTJIEPOJHBIE HOCHUTEIH.
dopMoBaHHE HOCUTENEH KaTalu3aToOpOB.

2.3. TectupoBanue Kataiu3aTopoB. JlecaTh 3amoBeneil M0 TECTUPOBAHUIO KATaJIU3aTOPOB.
H3mepeHne akTUBHOCTH.

2.4. MeTo1bl HiCCIICIOBAHUS KaTaTH3aTOPOB.

2.5. IIpoMOTOpBI U UHTUOUTOPHI KATATUTUYECKHX CUCTEM.

2.6. lleonuTsl B KaTanuse.

3.IToaroroBka k 1a00OPaTOPHBIM 3aHATHUSAM U BBIMOJTHEHHE COOTBETCTBYIOIIUX 3aJaHHIA;

4. CaMOCTOSTeNIhHOE MPOYTCHHE, MPOCMOTp, MHTEepHET-pecypchl, OBTOPEHHE y4eOHOTO
Marepuana.

5. IlogroroBka coOOIICHUH, AOKJIAIOB, BHICTYIUIEHUN HAa CEMHUHAPCKUX, MPAKTUYECKUX U
71ab0PaTOPHBIX 3aHITUSIX, TTOJO0P TUTEPATYPHI MO AUCHUTUTMHAPHBIM MpoOIeMam.

6. CamocTosTenpHas padoTa ¢ pernieHueM MPUKIIAJHBIX, PACUSTHBIX M CHTYAIIHOHHBIX 33714,
00CyXJIeHUE Pe3yNbTaTOB AEATEIHLHOCTH.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

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

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepHUaJibl, H606XOL[I/IMLIe AJISl TEKYIIEro KOHTPOJIsA

7.2.1 Otuer 110 J1ab0PATOPHOMY 3aHITHIO
(HaumeHOBaHUE OYEHOUHO20 CpedcmBa)

TunoBoi npuMep 3a1aHuA

JlabopaTopHoe 3ansitue Ne 1. OnpeaesieHne KOHCTAHTBI CKOPOCTH PEeAKIUH THAPOJIM3a
CJI07KHOT0 3(pupa, KaTaJIM3UPyeMoil HOHAMH IT'MIPOKCHJIA.

Heabp padoThl: paccuuTaTh KOHCTAHTY CKOPOCTM U DJHEPrHI0 AaKTHBAIMM pEaKluu
TUPOJIN3a YKCYCHOATUIIOBOTO 3(upa.

IIpuGopsl 1 peakTuBbI: TUIIeTKH Mopa Ha 50 u 2 M1, ABE KOHMYECKUX KoJa0bl Ha 100 M,
Oropetka, cekyHaomep, tepmocrar, 1.0 H comsinas xucnora, 0,1 H pactBop rugpokcuna 6apust
(6aputa), penondranenH, TUCTUIUIMPOBAHHAS BOJIA.

MeTtoauka 3KCIIepUMEHTA:

MonenbHOM U U3Y4eHHs CIYKUT peakuus 1 ruponnsa yKCyCHOITHIOBOTO 3dupa:

CH3COOC2Hs5 + H20 CH3COOH + C2HsOH (1)

[Tpu 6onbIIOM U30BITKE BOBI PEAKIUS MPOTEKAET 110 TIEPBOMY MOPSIKY.

Tak Kak mpU KOMHATHBIX TEMIIEpaTypax CKOPOCTh 3TOW peakLUu Maja, MPOLECcC YCKOPSIOT
BBEJICHUEM KaTalln3aTopa, KOTOPHIM B JAaHHOM CIIy4ae SIBJISIOTCS HOHBI BOJOPOAA.

B xonme peakiuu, kak ciexyeT U3 ypaBHEHMs, KOJMUYECTBO YKCYCHOM KHCIIOTBI JOJDKHO
HENpPEephIBHO BO3pacTath, B TO BpEeMsl KaK KOJMYECTBO KHUCJIOTHI — KaTajlu3aropa JOJHKHO
ocraBaTbCcsd HEeM3MEHHbIM. [loaToMy 00BEM ImENOYM, MCHOIB3yeMOW Ui TUTPOBAHMS, JOJDKEH
HETPEPHIBHO YBEITNYNBATHCS.

Jlns onblta B HeOobIIyI0 K00y 3amuBaroT 50 mut 1.0 H pactBopa consiHOM KHCIOTHI U
kon0y Ha 30 MHMH TIOMEImIalOT B TepMoOcTaT. B 3TO BpeMs TOTOBAT BCE HEOOXOIUMOE IS
TUTpoBaHUA. B koHn4eckyto konby emkocTbio 100 mi HanuBaroT 50 M AUCTHIIIIMPOBAHHOM BOIBI,
npubaBnsoT 3 kamau (QeHondramenHa U craBAT KonlOy Ha nén. Yposens 0,1 H Oapura,
UCTOJIBb3YeMOr0 Ul TUTPOBAHMs, YCTaHABIMBAIOT B OIOpeTKe Ha HYJIEBOM OTMETKe W
MOJIrOTaBIUBAIOT CYXYI0 MUNETKY Mopa Ha 2 mi1.

Korna npurotoBieHus 3aKkOHYEHbI, ¥ KUCJIOTa B PEaKIIMOHHOM KoJ10€e NpuHsIa TeMIIEpaTypy
TepMOcTaTa, MUIETKONH OTOUPAIOT 2 MJI YKCYCHOATHIIOBOTO 3(upa U BIMBAIOT B KOJIOY C KUCIOTOM.
B MoMeHT maneHus nepBoil kamiu myckarT cekynaomep. Konby 3akpbiBatoT, CUIBHO B30aNTHIBAIOT
Y OCTaBJISIIOT B TEPMOCTATE JIO KOHIIA OTIBITA.

IlepBass mpoba peaknMOHHOM cMmecu TUTpyeTcs yepe3 10 MHUH mocie Havyajla peakluu.
[ToaToMy 3a 1 MUH 70 CpoKa, TO €CTh Uepe3 9 MHUH IMOCie Havana peakiuy HaOuparT MUTETKON 2
MJI peaKIIMOHHOW CMECH U BIMBAIOT B KOJOY C OXJaKAEHHOM BOJIOW B TOT MOMEHT, KOI'JIa CTpeiKa
cekyHnomepa octaHoButTcs Ha 10 muH. OxnaxaeHHyro U pa3baBieHHyo npoOy tutpyror 0,1 H
pactBopom Ba(OH)z.



Crnenyronme mpoOsr TUTPYIOT 4epe3 20, 30, 45, 60 u 90 MuH mocie Havala peakiuu,
KKIBIH pa3 MOBTOPSS ONUCAHHYIO Mpolenypy. Pe3ynpTaThl TUTpOBaHHUS 3aHOCAT B Tabmuiy 1.
[Tockonpky 3a 90 MHMH peakuus HE 3aKaHUMBAETCS, a CKOPOCTb €€ CTAHOBHUTCS OYEHb MaJOH,
CKJITHKY C PEaKIIMOHHOW CMEChIO OCTaBJISIOT HA HOYb, U MPOBOASAT MOCJEIHEE TUTPOBAHUE Uepe3
CYTKH.

Tabmuma 1. DOxkcnepuMeHTanbHble U pacy€THbIE JAHHBIE I peakUuu THUIPOJIH3a
YKCYCHOATHJIOBOTO 3¢pupa

O0BéM
TUTPAHTA,
Vi, M1

E, xJl>x/Mmonv

T, K t, MUH V -Vi, mn k Kep.

10
20
30
T 45
60
90

10
20
30
T, 45
60
90

Pacuér koHCTaHTBI CKOPOCTH MTPOU3BOIST HA OCHOBE COOTHOIICHUS 2!
k= (t2 — t1)-1 - In(C1/C2) (@)

OtHomenne koHueHTpauui atunanerara Ci u Cz, OCTalOIKXCS K MOMEHTaM BPEMEHHU t1 U
t2, MoXeT OBbITh 3aMEHEHO paBHBIM €My OTHOIIEHHEM pa3HocTel 00BEMOB Oapwra,
M3pacXxoJ0BaHHOTO Ha mocneaHee TuTpoBaHue (Vw) U Ha TUTpoBaHue B MOoMeHT t (Vi). B camom
nene, Ve NpONOPLUOHAIBHO CYMMapHOMY KOJMYECTBY KHCJIOTBI — KaTajlu3aropa M BCeH
oOpa3oBaBIIelics YKCYCHOM KHCIOTBI, Vi —TOMY JK€ KOJIMYECTBY KaTalu3aropa U YKCYCHOH
KHCJIOTHI, 00pa30oBaBIIEHCs K MOMEHTY BPEMEHH t, TOITOMY HMX Pa3HOCTb MPONOPIHMOHAIBHA elé
He 00pa30BaBILEICs YKCYCHOM KMCIOTE K MOMEHTY BPEMEHH t, a CIE0BATEIbHO — KOJIUYECTBY €Il
HE MpOpearupoBaBIIEro YKCYCHOITHIIOBOTO 3(Upa K MOMEHTY BpeMeHH t. 3aMEHUB B YPaBHEHUU
KOHIIEHTPALlMU Ha COOTBETCTBYIOIINE Pa3HOCTH 0OBEMOB, MOITYYUM YpaHEeHHE 3!

k=(t2—t1)-1-In (V- V1) (Ve -V2)-1 (3)

[To ypaBHeHHt0 (3) BBIYHCISIOT KOHCTAHTY CKOPOCTH ISl TPOMEXYTKOB Bpemernn: 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 €€ CpeHee 3HAUCHNE.

OneIT MOBTOPSAIOT IIPU IPYrOd TEMIEpaType, oTandaronieiicss ot nepsoid Ha 10 — 15 rpax., n
M0 IBYM 3HAQUYEHHUSM KOHCTAaHT CKOPOCTU HaXOMST SHEPTUIO aKTUBALIUN PEAKIIUH.

Tembl NMCbMEHHBIX PadoOT
[TuceMeHHBIE PabOTH y4eOHBIM TUIAHOM HE MPETYCMOTPEHBI.
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KpaTkoe onucanue u perjiaMeHT BbINOJIHEHUSA
AJNTOPUTM BBITIOJTHEHHSI JTAOOPATOPHOU PaOOTHI:

1. W3yuuTh TEOpETUYECKUI MaTeprall.
2. [TpoBecTu maboparopHyo paboTy.
3. PaccunTtath KOHCTaHTYy CKOpPOCTH W DSHEPrUI0 aKTHBALMM PEAKUUU TUAPOIIH3a

YKCYCHOATHIIOBOTO 3(pupa.

4. OTBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI:

1) Knaccudukanus KaTaTuTHYECKUX XMMHUYECKUX TPOIIECCOB.

2) 3aBHCUMOCTb CKOPOCTH PEaKIHid OT TeMreparypbl. Kaxyinascs sHeprusi ak THBAIIUH.

3) Buokaranus.

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

5) VpaBHEeHHE CKOPOCTH PEAKIHI U TOPSIKHA PEAKIIUH.

6) KaranuTuyeckue peakuuu u TepMOAMHAMUYecKoe paBHOBecHe. CHHTE3 aMMHaKa.

7) Xumuueckoe paBHOBECHE [Tl HEUICAIbHBIX I'a30B.

8) MUzorepmsr ancopbumu Jlenrmiopa. AccouuatuBHas ancopOums. JlucconuatuBHas
ancop6ius. KoHkypeHnTHas aacopOrus.

9) DHTpoIHs, aBTOKATAIN3, KOJIcOATCIbHBIC PEAKIUH.

10) KuneTrKa peakiiii, KaTaaTu3upyeMbIX SH3UMaMH.

11) Teopus nepex0JHBIX COCTOSIHUH ISl TOBEPXHOCTHBIX PEAKIIHIA.

12) KuHeTrKa MOBEPXHOCTHBIX peakiuii. IHTepMeIHaHThl B MOBEPXHOCTHBIX PEAKIIUAX.

13) MUKpOKHHETHYECKOE MOJICITUPOBAHUE:

- CxeMa peakIuy 1 BbIPaKEHUE NIl CKOPOCTH PEAKIUY;

- DHeprusi aKTUBALIUU M OPSAKH PEaKIIHH;

- Karanuzarop cunTe3a ammuaka B paboyux yCIOBHUSX.

14) Xumnueckas agcopOiust B katanuse. Monens Hplonca — AnepcoHa.

15) TpeboBanwusi, npeabsBisieMbie K 3GGeKTUBHBIM KaTanu3atopaM. CTpyKTypa METalIoB,
OKCHJIOB, CYIb(HIOB U UX TOBEPXHOCTEH.

16) TexHomorusi moJjydeHHs HaHECEHHBIX Karamu3aTopoB. CoocaxkiaeHue. MMmperHars.
Honublit 0OMeH.

17) Karanuzatopsl 0e3 HOCUTENEH.

5. [IoAroToBUTH OTYET 10 JIAOOPATOPHOMY 3aHSTHIO.

6. ®opma oTtuera 1o 1aboparopHoOi pabore

Howmep n Ha3BaHMe 71a00paTOPHOTO 3aHITHS

Llenp u 3amaun

Teopernueckas yactb pabOTHI

PeakTuBsl, 000py0oBaHe, MaTepHaIIbI

Xona paboTsl

PC3YJ'ILT3.TBI pacucToB U HaGJIIO,Z[eHI/Iﬁ

BriBos1 10 pabote
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Kpurepun oneHku:

«3a4TEHO» — OTYET 110 JIADOPATOPHOI paboTe BHINOJIHEH B TIOJHOM 00BEME B COOTBETCTBHE
C TpeOOBaHMSIMH, YKa3aHHBIMH B y4eOHO-MeToguueckoM mocoouu. CTyneHT OTBe4aeT Ha JBa
3aJJaHHBIX BOIIPOCA 110 TeME JIAOOPATOPHOU PaOOTHI.

«HE 3a4TEHO» — OTYeT 1o JabopaTtopHOi pabore Bkimouaer mMenee 50 % oT Tpedyemoro
o0beMa WU OTCYTCTBYCT, WJIM NIPU HAJIMYUK OTUCTA CTYACHT HC OTBCYACT HU HAa OJHH BOIIPOC IIO
TEMe BBIIIOJTHEHHOH paboTHI.
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7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA
AUCHMILTHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 4
Ne n/mt Bonpocsl
1 DJIEeMEHTBI MOJIEKYJIIPHO-KMHETUYECKOI TEOpUHU T'a30B.
2 Teopust aKTUBHBIX CTOJIKHOBEHHUH.
3 MoHoMoeKyIsipHbIe U OMMOJICKYIISIPHbIEC PEAKIIHH.
4 CTaTuCcTUYECKUH aclieKT TEOPUU aKTUBUPOBAHHOI'O KOMILJIEKCA.
5 TepMoarHaMUYECKUI aCIeKT T€OPUH AaKTHUBUPOBAHHOT'O KOMILIEKCA.
6 OcHoBHbIe NOJI0KeHUs B Katanuze. [loHsaTHs u onpeenexus.
7 Teopust NPOMEKYTOYHBIX COCTMHEHUM B KaTAIU3E.
8 TepMoanHaMHUYECKUE aCIEKThl B KaTaaun3e.
9 KuneTnyeckue acieKThl B KaTajmse.
10 ABTOKaTanms.
11 DepMEHTaTUBHBIN KaTaJu3.
12 Kuneruka pepmMeHTaTUBHON peakIMu ¢ OTHUM CYyOCTPaTOM.
13 CrniocoObl onpe/ieNieHss KHHETUYECKUX MapaMeTpoB.
14 Wurnbuposanue pepMEHTaTUBHBIX PEAKIIH. .
15 AKTUBHOCTbH (DEpMEHTOB
16 KucnoTHo-ocHOBHOM KaTanus.
17 Teopust KHCIOT U OCHOBaHUH.
18 THUNBI KUCIOTHO-OCHOBHOI'O KaTalu3a.
19 KuneTnka peaknuii KHCIOTHO-OCHOBHOT'O KaTaIu3a.
20 Pacuet coneBbIx 3(eKTOB B KaTaau3e.
21 IIpuMeHeHne KOPPEISILIMOHHBIX COOTHOIIEHUH B KaTaJIM3E.
22 DYHKIHUH KUCIOTHOCTH ['amMmera.
23 I'ereporennslii kataim3. OOIIME TTOJOKEHUSI.
24 Karaim3aropsl B IpOMBIIIIJIEHHBIX polieccax.
25 Pusnueckas ajicopouus 1 Xxemocopouusi.
26 AncopOuionHas teopus JIsHrMropa.
27 HenmsHrMopoBcKkre H30TepMBbI a7ICOPOIIIH.
28 KuHeTHnKa reTeporeHHbIX KaTaTUTHYECKIX PEeaKInii.
29 MakpOoKHHETHKA reTePOreHHBIX KaTaJIUTUYECKUX peaKIuil.
30 [IpupoaHbie KaTaau3aToOphl pa3pylieHns 030Ha B aTMocdepe.
31 DHepPreTuKa XUMUYECKUX KaTATUTUUECKUX PEaKIIUi.
32 Peax1usi, 3aJ10’)keHHAsl B TEXHOJIOTMH NOJTYYEHUs] YKCYCHON KUCIIOTBI.
33 Kpurepruu TepMoIMHAMUYECKOTO PAaBHOBECHSI.
34 BrmstHre TeMIiepatypsl Ha CKOPOCTh XHMUYECKON PEaKITiH.
35 Karanu3 okucIeHnst JUOKCHAA Cepbl KUCIOPOAOM BO3IyXa.
36 XUMHYECKUE PEaKInH, MPOTEKAOIINe MPH KOHTAKTEe METaHOJO-BO3IYITHOW CMECH C
KeJIe30MOINOI€HOBBIM KaTaJIn3aTOPOM.
37 Karanuzatopsr Llurnep-Harra.
38 Karanutuueckue sipl.
39 Crany reTeporeHHO-KaTATUTHUECKUX PEaKIni.
40 [TpoMBITIITICHHBIE KaTAIU3aTOPhl KPEKWHTA HE(PTEPOTYKTOB.
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7.3.2. Kputepuu 4 HOPMbI OLEHKH

Cemectp

dopma
NMPoBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKH

DK3aMeH
(ycTHO)

«OTJIMYHO»

OtBeT Ha /Ba TEOPETHYECKUX
BOIPOCA,  CTYAEHT  XOpOIIO
BIIaZICeT MaTEepPHaJIOM M OTBEYacT
HAa  OAWH  JONOJHHUTEIbHBIA
BOIIPOC C MOHUMAHUEM, ITPUBOIUT
PUMEPBI

«XOpOoIIo»

OTBeT Ha JBa TCOPCTHUCCKHUX
BOIIPOCA, CTYIEHT XOpOIIIO
BJIaJICET MaTepualioM, OTBET Ha
TEOPETUYECKHUI MaTepuasl OJHOTO
U3 BOIPOCOB 3K3aMEHAIMOHHOI'O
Ouiiera HEMOJIHBIM, OTBEYaeT Ha
OJIMH JIOMOJIHUTENIBHBINA BOIPOC,
IIPUBOJIUT IIPUMEPBI

«YyAOBJICTBOPUTCIIBHO»

OtBeT Ha TEOPETHYCCKUI
MaTepuay IO OJHOMY U3 JIBYX
TEOPETUYECKHUX BOITPOCOB
IIOJIHBIH, OTBETHI Ha
JOTIOJTHUTEIbHBIC  BOMPOCHI IO
TEOPETUUECKOMY
9K3aMEHAIIMOHHOMY  MaTepuaiy
OueTa MO/KHBI OBITh OJU3KHMH
K TCOPHH

«HCYHOOBJICTBOPUTCIIBHO»

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

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

KosmnuectBo B
Tun (yueOHuK, ydeOHOE .
HAYYHOI
nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounodaunorexe /
MeTOoN4YecKoe nmocoodue,
IpPAKTHKYM, 1p.) HaumeHoBaHue
P > AP 9BC
Karanus, kaTaauTuieckue mpoueccsl 1
Cubapos J[.A., Cmupnosa J[.A. ’ pont yaeOHoe mocodue 2018 ObC «Jlanby»
PEaKTOpHI
Kypasnesa M.B., KnumenTona I'.1O., .
yp ’ Karanu3 B opraHn4ecKoil TEXHOJIOTHU ydeOHOoe mocooue 2019 OBC «Jlanb»
3unHypoBa O.B., @upcun A.A.
AgetucoB A.K., bpyk JL.T'. [IpukiagHoil kaTanus y4eOHUK 2020 OBbC «Jlanpy»
Karanu3s B npombinuienHocTH. Teopus
[IneikoB C.A. Y TIPUKJIQJHBIC KaTATUTHICCKUEC ydeOHOoe mocooue 2018 OBC «Jlanb»
MIPOIIECCHI
3BC
Uprtioro JI. A., Illy6un A. A. KuneTnka rereporeHHbIX IpOIECCOB yuebHoe rmocodue 2021 .
«znanium.com»
bynanos B. B., Jlomosa T. H.
A ’ ’ XuMUYecKasi KHHETHKa yduebHOoe mocodue 2021 OBC «Jlanb»
Pr16kuH B. B.
8.2. JlonosinuTebHAS JIUTEpPATypa
KoanuectBo B
Tun (yueOHUK, yueOHOE .
HAYYHOI
nocooune, yuedoHo-
ABTOpBI, COCTABUTEIHN 3arsaBue (3aroJi0OBOK) I'op u3nanus oudamoTtexe /
MeTOaHYEeCKoe Imocodoue,
IPAKTHKYM, 1p.) HaumenoBanmue
P » AP 3BC
T'ameena O.C. du3nueckas U KOJUIOUIHAS XUMUSA yaeOHOe mocobue 2020 9BbC «Jlanny»
Jlepenosa O.B., [llaponos
Gen » 0dp XuMHuecKasi KHHETHUKA M KaTallnu3 yuebHoe rmocodue 2016 3BC «Jlanb»
H.1O., Pomanenxko 10.E.
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https://e.lanbook.com/book/126711
https://e.lanbook.com/book/126711

8.3. IlepeueHb mpogeccHOHATBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
cucTeM

- American Journal of Engineering and Applied Sciences. Penensupyemsiii
KypHaJ - MyOJUKYyeT pe3ysibTaTbl MCCIEJOBAHMN B 00JACTH HMHXKEHEPHBIX HayK (IIpUKJIAAHAs
¢u3uka U MpUKIATHAs MaTeMaTHKa, aBTOMAaTHU3allus M YIOpPaBJICHHE, XUMHUYECKash TEXHOJIOTHS,
KOMIIbIOTEPHAs TEXHHMKA, MH(POPMATHUKY, WHKCHEpPHbIE JaHHbIE U pa3paboOTKa MPOrpaMMHOIO
oOecrieyeHns, HKOJIOTUYECKAsh WH)KCHEPHUs, OJJIEKTPOTEXHUKA, NPOMBIIUICHHAS WHXCHEPHS,
MH(POPMALIMOHHBIE TEXHOJOIMM M MH(OpMaTHKa, MaTepHalOBEJCHUE, U3MEPEHUE U METpPOJIOrus,
MAIIMHOCTPOCHHE,  MEIHMIMHCKas  (u3MKa,  DHEpPreTuka,  o0paboTKa  CHTHAJIOB U
TeekoMmyHuKaruu: http://thescipub.com/journals/ajeas

- Philosophical Transactions. >ypuan mnpenocraBisier CBOOOIHBIH JOCTYNl K
HAYYHBIM MYOJUKAIUsIM 1O CICIYIOIIUM TeMaM: HHXXCHEpHbIE, (U3NYECKHEe, MaTeMaTHUECKUE
Hayku: http://rsta.royalsocietypublishing.org/

- Journal of Engineering and Applied Sciences (Medwell Journals). Xypuan
NPEJCTaBIsIeT CTaTbU C pPE3yJbTaTaMU HAYYHBIX HCCIICAOBAHMA B 00JACTH WH)KEHEPHBIX HAyK
(MaTemaTuKa,  AJIEKTPOTEXHUKA,  MALUIMHOCTPOEHHUE,  SHEPreTHKa,  aBTOMOOMJIECTPOCHHE,
OroxuMuvecKas WH)KEHepus, CTpOUTEIIbHAS MH)KEHEepUs u T.JI.):
http://www.medwelljournals.com/archive.php?jid=1816-949x

— DOAJ. Pecypc, KoTOpbIii 0OecredrBaeT JOCTYI K MOJHOTEKCTOBBIM 3JICKTPOHHBIM
YKypHaJjaM MpeaHa3HavyeH IS TOUCKA 10 Ha3BaHMIO CTaThH (KypHana) uian o teme. DOAJ craBut
LIEJIbI0O BCECTOPOHHEE OCBEIEHUE HAyYHON MEPUOJMKH, HAXOAALIeHWCs B OTKPHITOM JOCTYyNE U
UCTIONB3YIONICH ONpEeACTICHHbIE MEphl, TapaHTUPYIOIIHE JOCTOWHOE KAadeCTBO HX COJCPIKaHUS:
https://doaj.org/

- Teopernueckne OCHOBBI XHMH4YeCKOH TexHosorum. JKypHanm myOnuKyeT
COOOIICHUS O HOBBIX TEXHOJIOTUYECKUX MPOIIECCaX B 00pabaThIBAIONIEH MPOMBIIUIEHHOCTH C TOYKH
3peHus ¢GyHaaMeHTanbHOW Hayku. CTaThbM B JKypHaJle MOCBSILEHbl OCHOBaM TEIIOMAacCOOOMEHa,
nporeccaM paszeneHus, MeKk(a3HbIM SBICHUSM, TEUCHHIO CHITyYNX MaTepUanoB, OMOTEXHOJIOTHH,
ONTUMU3ALMH, aBTOMATU3ALUU U YIPaBIECHUIO, SKOHOMUHM SHEPrUH, METAIJIOB U ChIPbs, 3alllUTe
OKpyXarolien cpeapl U cMexkHbIM TemaMm. JKypHan BxoauT B Ilepeuensr BAK u cucremy PUHIIL.
Jnis  3aperucTpupoBaHHBIX mosb3oBaTeneil HayuHoilt snexTpoHHOM Oubnuorexku (eLibrary)
JOCTYTIEH MoJIHOTeKCcTOBBIN 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 obpaszoBanmto (International Institute for
Science, Technology and Education) (CIIIA, BemukoOputanusi, ['onkonr). Ilybmukyer
OpPUTHHAJIbHBIE CTAaThH, KAaCAIOLIUECs Pa3IMUHBIX aCIIEKTOB XUMHUYECKOTO0 MAIIMHOCTPOSHHUS, B TOM
qucie, yIpaBlIeHHE MpoleccaMd W KOHTPOJBHO-M3MEPHUTEIBHBIMU  MPUOOpaMH  JTaHHOTO
IIPOU3BOJCTBA. Hocrynen ITOJTHOTEKCTOBBIN apXuB c 2011 roja:
http://www.iiste.org/Journals/index.php/CPER/issue/archive

8.4. [lepeueHb NPOrpaMMHOI0 odecrnedeHust

Ne Hanmenosanue IO PexBU3HUTHI Aorosopa
n/n (naTa, HOMep, CPOK AeHCTBHSA)
Windows: moroBop Ne 757 ot 04.07.2018, cpok
1 WinPro 10 RUS Upgrd OLP NL Acdmc JEeNCTBUS — OECCPOUHO;
koHTpakT Ne 1653 ot 14.12.2018, cpok
JENCTBUS — OECCPOUHO
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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

Ne HanmenoBanmue IO PerBHIHTEI Alrosopa
n/n (naTa, HOMep, CPOK JAelCTBHA)
Office Standard:* noroBop Ne 690 ot 19.05.2015, cpok
2 | Office Stdandard 2013 Russian OLP NL JEHCTBUS — OECCPOUHO
AcademicEdition
Mirapolis Human Capital Management? JMIEH3UOHHBIH JoroBop Ne 234/10/21-K
3 ot 19.10.2021, cpok aeicTBus — 10
01.03.20223

8.5. Onncanne MaTepHAJIbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOI Il OCYIIeCTBJIEHHS
00pa30BaTeJILHOIO MPoIecca Mo JUCIIHNIHHE

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX

Ka0UHEeTOB, JJA00pPaTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /1JIsl IPOBeIeHUs

N/ | NPaKTHYeCKUX U JIa0OPATOPHBIX 3aHATHI,
NMOMENIeHU JIfl CAMOCTOATEILHON

padoThl 00yuaomuxcsi (HOMep ayAuTOPHH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

Jlaboparopuss  «IIpoueccsr u  anmapatsl | CTOJIBl y4eHHYECKHE MOHOOJIOKH, CTOJIBI,
3alUTBl  OKpYXKAoLIeH cpeapl». YdeOHas | CTynbs, [OCKa ayAuTOpHas (MesioBas),
ayAuToOpHus IS TIPOBEACHHS  3aHATHH | IPOEKTOP, HOYTOYK, SKpaH IEpeHOCHOM,
CEeMHUHAPCKOT0 THIA. Y4yeOHas ayAUTOPHS IJIsl | YCTAHOBKA TEXHOJIOTUYECKOTO KOMILIEKCa,
1 | KYPCOBOrO  MPOSKTHPOBAHMUS (BBITIOJTHEHUS | IO3BOJISIOLIAST CHU3HTh PACIPOCTPAHCHUE
KypCOBBIX PaboT). YueOHas ayauTopus UIi | a3pOAMCHEPCHOM CHCTEMBI B
NPOBEJCHUS TPYNIOBBIX W MHIUBHIYAJIbHBIX | IPOCTPAHCTBE., YCTAaHOBKA, ITO3BOJISIOIIAS
KOHCYJIbTallMii  Y4eOHas ayauTopusi JJs | CO3[aTh adpOJINHAMHUYECKYIO TATY

NPOBEJCHUS 3aHATUH TEKYIIEro KOHTPOJIS U
IpoMeXyTouHOM arrectanuu (A-409)

JIaGoparopus «Bpicokomornekymsipabie | CTosbl 1a00paTOpHbIE OCTPOBHBIE, CTOJbI
COeUHEHUs». YueOHass ayauTopus Uid | JabOpaTOpHbIE  NPUCTEHHBIE, CTOJIBI
MIPOBEJICHUS] 3aHATUH CEMHHApPCKOTO THUIMA. | JJabopaTopHble; MIKa( BBITSKHOW; HIKad
YueOnass  aymutopusi  ans  KypcoBoro | BeITsKHOUM 1500LB, Becwl ananutuueckue
MPOEKTUpPOBaHMs  (BbIMOIHEHHUs] KypcoBbiX | BJIP200, cymmunbhbiil mkad Snol 58/350,

pabot). YuebHas ayaAuTOpus Ui IPOBEJCHUS | CTO BUOPOYCTONYMBBIH, CTOJ
IPYNIOBBIX U MHIUBUAYAJIbHBIX | MMCbMEHHBIM, MIKa(bl /Ui XUM.pEaTUBOB,
2 | KOHCynbTalMi. YueOHas ayautopust Uit | TymMOa s TOCYAbl M XHM.pPEaKTHUBOB,
MIPOBEJCHUS 3aHATUNA TEKYIIEro KOHTPOJIS U | XOJOAUIBHUK «Opck», perynsarop
MPOMEXKYTOUHOM arrecTtaruu (A-220) HaIpsHKEHUS BI12100, MarHuTHas
Memanka MMO2, tepmoctar UTU4,
aBTOKJIAB, IIOJINMEPU3ATOP, LITaTHUB
n1a00paTOpHBIiA, J0CKa ayJuTOpHAas
TPEXCEKLIIMOHHAS, TabypeTsl

nabopaTopHble, XMMUYECKas mocyia
Komnerotrepnsiii knacc. YuebHast ayautopus | CToibl YYEHUYECKHUE, CTYJIbS
3 | A7 mpOBEeAEHUS 3aHATHH JIGKLIMOHHOTO THIIA. | YIEHHUYECKHUE, J0CKa ayJIMTOpHAas

VYueOnast aymutopusi Uit mpoBeneHus | (menoBas), IIK, mnpoekrop,  skpad

L Vikasvieaemes  (ykasvleaiomes) pexeusumvi 002060pa (002060p06) HA 6epcuio  (6epcui), YCMAHOGICHHbIE 6

ayoumopusx, 6 KOmOpwlX peanusyemcs OaHHas Oucyuniuna (nn. «Onucanue mMamepuanbHO-MeEXHUYecKou 6asvl,
Heo0X00uMoll 015t ocyuwecmeiieHusi 0opasosamenvrozo npoyecca» PIT]).

2 Vkasvieaemes, ecau oucyuniuna peaiusyemces ¢ pexcume BKC na niamgpopme Mirapolis Virtual Room.

8 Vkasvleaiomes akmyanvible pekeusumoi.
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n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUsI
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0yuarmmxcsi (HOMep ayAUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

3aHATUA  CEMHUHApPCKOro THUMHa. YueOHas
ayauToOpUsl JUIS TIPOBENCHHS JIaOOPAaTOPHBIX
pabot. YuebHasi ayauTopusi OIS KypCOBOTO
MPOSKTUPOBAHMS  (BBITIOJTHEHHSI KYPCOBBIX
pabor). YueOHast ayauTopust JUIsl TPOBEACHUS
TPYMIOBBIX u WHIMBUTYaIbHBIX
KOHCYyJbTallMii YuebHas ayautopus JUis
MIPOBE/ICHUS 3aHATHH TEKYIIEro KOHTPOJIS U
IIPOMEXYTOUHOM arrectanuu (A-415)

MePEHOCHOM, paboYMii CTOJ, TMCHbMEHHBIN
YIJIOBOM CTOJI, IIPENoAaBar. CTOJ

[TomerieHne sl CaMOCTOSITENBHON pPabOThI
crynentos. (I'-401)

Croubl YYEHUYECKHE, CTYJbsI
yuennueckue, IIK ¢ BbIXOZOM B cCeTh

HNuTepuer
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