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18.03.02 Duepro-u pecypcocbOeperaronue mporecchl B XUMUYSCKOW TEXHOIOTHH, He()TEXUMHH U
OMOTEXHOJIOTHHI

HaIpaBJIEHHOCTH (MPOhHUIIb)
ParnmonanbHOE IPUPOIONIOIB30BAHNE, PEIIMKIIMHT U YTHIIM3AIUs OTXO/I0B

dopma o0ydeHus: 3a09HAs
I'ox mab6opa: 2020
O6mras TpynoemMkocts: 6 3E

Pacnpe)le.ﬂe}me YaC0B JUCHHUIIMHBI IO CEMECTPpaM

CemecTtp 4

®opma KOHTPOJIAA | DK3aMEH Hroro
Bun 3ansaruit
Jlexuun 4 4
JlaGopaTopHbie 4 4
[TpakTHyeckue 4 4
PykoBOJICTBO: KypcoBbie paboThl (poektsi) / PI'P
[TpomexyTouHas arTectanus 0,35 0,35
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Pabouyro nporpammy coctaBuii(u):

JIOLEHT, KaH/. TexH. Hayk Kanyctun I1.I1.
(OozndicHoCcmb, y4eHoe 36anue, cmenenb, Pamunus 7.0.)
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PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

Vv OtcyrcTBYyeT

Penensent

(Oondicnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

Pabouas mporpamma qucuMIUIMHEI cocTaBieHa Ha ocHoBaHuu ®I'OC BO u yuebHOTrO miiaHa
HarnpaBieHuss moarotoBku 18.03.020Hepro- m pecypcocbeperaronme Mporecchbl B XMMHUYECKOH
TEXHOJIOTHH, HEDTEXUMHUHU U OMOTEXHOIOI U

Cpok neiicTBusi padoueii mporpaMMsbl AUcUMILIMHBI 10 «31» aBrycra 2025r.

YTBEPXIEHO

Ha 3acenanuu xadenps
«XHUMHYECKask TEXHOJIOTHSI U pecypcocOepexeHre)

(mpoTokon 3acemanust Ne 2 ot «19» centaops 2019 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

HGJIB OCBOCHHA AOUCHHUIUIMHBI — HM3YUYCHHC TCOPCTUUYCCKUX 3aKOHOMepHOCTCﬁ OCHOBHBIX
IIponeccoB XHUMHYSCKOM TCXHOJIOTHMH, 3HAKOMCTBO C Teopﬂeﬁ XUMHUYCCKUX PCAKTOPOB U O6H.[I/IMI/I
IMpUHIOUITIaMHA pa3p360TKI/I XUMHKO-TCXHOJOTMYCCKUX IMPOLECCOB HA OCHOBC CUCTCMHOT'O IIOAXO0JA.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

I[I/ICI_[I/IHJII/IHLI U IpPaKTUKHU, Ha OCBOCHHH KOTOPBIX 6&3preTCSI JaHHasg JUCHHUIIIIMHA:
(((DI/I3I/IK3»; «Bricmras MaTeMaTuka», «O6ma}1 1 HCOPraHUYCCKass XUMUA)), ((Opl"aHI/ILIeCKaH XUMMU).

JIMCIUTITMHBI U TIPAKTHUKH, JJI1 KOTOPBIX OCBOCHUE JAHHOW JNUCIMIUIMHBI HEOOXOIUMO Kak
npenmectBytomiee: «[Ipomeccsl W anmaparthl B XUMHUYECKOW TEXHOJOTHMH W OHMOTEXHOJIOTHHY;
«TexHonorus  OPOU3BOJACTBA  IOJUMEPHBIX  MaTepuaioB», «TexHomorus  MPOU3BOJACTBA
KanponaKTaMa U 1nmojauamMumaa, «Xumug n TCXHOJIOT' U MO[[I/I(I)I/II_II/IPYIOH_H/IX ,[[0621BOK K TOIINIMBAM M
Maciiam», «XHUMUYecKass TEXHOJOTHS HEOPraHWYECKUX BEILECTB», «XUMHUUYECKas TEXHOJIOTHS
CBSI3AHHOTO a30Ta», «TeXHOJOrus NPOU3BOJCTBA CHHTETUYECKOTO Kayudyka», «TexHosorus
HedTerasonepepadoTk U He(YTEXUMHUUYECKOTO cuHTEe3a», «[loAroToBka K mpoleaype 3aliuThl U
npoueaypa 3amutel BKP».

3. Iliianupyembie pe3yJibTAThI 00y4eHUs

dopmMupyemsbie U HNuagukaropsbl
KOHTpOJIUpYyeMble AOCTUKEHH S
. IInanupyemsble pe3yJbTaThl 00y4eHHs
KOMIIeTeHIIUH KOMIIeTeH Ui
(K0J1 1 HAUMEHOBAHUE) (K01 1 HAMEHOBAHUE)
CIIOCOOHOCTBIO 3Hate: — moKazarenn dS((HEKTUBHOCTH
OCYILECTBIISATh XMUMHUKO-TEXHOJIOTUYECKON CUCTEMBI;
TEXHOJOTMYECKUM — TOKa3arenu 0e30MaCHOCTH XHMHUKO-
IIPOLIECC B COOTBETCTBUU C TE€XHOJIOTHYECKON CUCTEMBI.
peraamMeHToM " YMerp: —  paccuMTarth  IOKa3aTeau
HCII0JIb30BaTh 3P HEKTUBHOCTH TEXHOJIOTHYECKOTO
TEXHUYECKUE CpeacTBa nporecca;
JUIsl U3MEPEHUST OCHOBHBIX — ONIPEJENUTh NO0Ka3aTesu 0€30MacCHOCTH
I1apaMeTpoB XUMHUKO-TEXHOJIOTHYECKOI0 Mpolecca
TEXHOJIOTUYECKOT0 Bnaners: — MeTogamu pacuera
Ipouecca, CBOWCTB CBIPbS nokasareneu 3 pexTUBHOCTH
u npoaykiuu (TTK-1) TEXHOJIOTMYECKOI0 MpoLecca;
— METOJJaMH OIlpeJieIeHHsI ToKa3aTenei
0€30MacHOCTH XMMUKO-TEXHOJIOTHYECKOTO
nporecca
TOTOBHOCTBIO - 3HaTh:
000CHOBBIBaTh - OCHOBHBIE MPOIIECCHl XUMUYECKOM
KOHKPETHBIE TEXHUYECKUE TEXHOJIOTUH;00IMI MPUHIIKI pa3pabOTKH
pelieHus npu pazpaboTke XUMHUKO-TEXHOJOTHYECKHX MPOIECCOB.
TEXHOJIOTUYECKHUX YmeTs:
MPOLIECCOB; BHIOUPATH - OCYLIECTBJIATH BHIOOP TEXHOJOTUH ISt
TEXHUUYECKUE CPEJCTBA U nepepadOTKU U YTHIIU3AIMH OTXO/I0B.
TEeXHOJIOTHUH, Bnaners:
HaIpaBJICHHBIC HA - HaBBIKAMHU BBIOOpA TEXHUYECKHUX CPENICTB
MUHUMU3ALUIO Y TEXHOJIOTUH, HANPaBJICHHBIX Ha




®opmMupyembie U Nuauxkaropsl
KOHTPOJINpYyeMble AOCTHKEHUS
N IInanupyemble pe3yabTaThbl 00y4eHHs
KOMIIeTeHIUH KOMIIeTeHI Ui
(Ko 1 HAMMEHOBaHUE) (K01 1 HAMMEHOBAHUE)

AHTPOIIOTEHHOTO MUHUMU3ALHUI0 aHTPOIIOTEHHOTO
BO3JICUCTBUS Ha BO3/ICHCTBUS Ha OKPYXKAIOLIYIO CPENY.
okpyxaromryto cpeny (ITK-

5)




4. CTpyKTYypa U cofepKaHMe JUCHUILTHHBI

DopMbI
Buu } TeKyIIero
. HaumeHoBaHMe TeM 3aHATHIA Oo6bem| baau| UHTepakTus, KOHTPOJIA
MonayJb (pa3ae) yueOHoM . Cemectp
paGoTbHI (yueOHoli paGoThI) , 4. bl q, (HauMeHOBaHHUe
OLIEHOYHOI'0
cpeacrsa)
Monyas 1. Jlexmms Ne 1 ITonsaTue TexHonoruu. TexHoJorus 4 2 MOCPEACTBOM
OO61ue cBeeHus XUMHUYECKHUX IIPOU3BOJICTB. Coipbe «OHJIAMH-
0 XHMHUYCCKOU XUMUYECKOH  MPOMBIIIJICHHOCTH. XUMHUKO- KOHCYJIbTALIUM.
TEXHOJIOTHH. TEXHOJIOTHYECKast cHucTema.
X MMHKO- Texnonornueckue  cxembl.  OCHOBHEBIC
TEXHOJIOTHYECKast TEXHOJIOTHYCCKHE MoKa3aTeln
cucrema. a¢ddexTuBHOCTH XUMHUKO-
TEXHOJIOTHYECKOTO Tpoliecca
[IpakTrueckoe |PacyeTsl M0 XMMUYECKUM 4 1 10 |Bsemomnenne  |OT4eT 110
3angrrue Ne 1 ypaBHEHUAM.PacueTsl ¢ npuMEeHEeHuEM MPAKTUYECKOTO [MPAKTUYECKOMY
ra30BbIX 3aKOHOB. 3aJjaHHs C saHaTHi0O Nel B
KOHCYJIbTAlIUEN PIIEKTPOHHOM
MpenoiaBarenis [BUJIE
Ha popymen
yepes
[Ipaktnueckoe |CocTaB UCXOAHBIX M PEAKIIMOHHBIX 4 1 10 |Bsemomnnenune |OTyeT 1o
3aHsTHe Ne2 cmeceil. CocTaBieHre MaTepHaIbHBIX IIPAKTHUYECKOTO [[TPAKTHYECKOMY
0anaHCOB JJIsl HEOOPATUMBIX U OOPAaTUMBIX 3aJjaHHs C BaHsATHIO No2 B
peakuui. KOHCYJIbTAIIUEN PIIEKTPOHHOM
MpenoiaBareyis [BUJIE

Ha popymen

IIanan




DopMbI

B TEeKYIIero
. HaumeHoBaHue TeM 3aHATHH Oobem| bana| UHTepakTHuB, KOHTPOJIA
Monayab (pa3ae) yueOHoM . Cemectp
paGoTbHI (yueoHoli padoThI) , 4. bl . (HauMeHOBaHUe
OLIEHOYHOT 0
cpeacrsa)
BupryanpHas | OGoramieHue MUHEPAIBHOTO 4 2 10 OrtueT 110
nabopatopHoe |chipbs.doTanusi. lmabopaTtopHoOi
3anaTue Nel padote Nel B
PIIEKTPOHHOM
BUJIC
Buptyanbnas | OGXHUT cepHOTo KoueaaHa 4 2 10 Otuer o
nabopaTopHas lmabopaTopHOU
pabota Ne2. pabote Ne?2 B
PIIEKTPOHHOM
BUJIC
CamocrosTensH | 3yueHne TeopeTuueckoro Marepuana 4 14 Oruer, pedepat
as pabora Nel |Tema 1. MecTo TeXHOJIOTUU CPEU APYTUX o
HayK. CoCcTOsIHME U TeHJICHLIUU Pa3BUTHS CaMOCTOSITENIbHON
XUMHAYECKOH MPOMBINUIEHHOCTH, €€ pabore.
CBIPbEBbIE U YKOJIOTMUECKUE MPOOIJIEMBI.
CamocrosrensH| 3yueHne TeopeTuueckoro Marepuana 4 14 Otuer, pedepar
ast pabota Ne2 | Tema 2.OHepreTudeckue pecypcsl 110
XUMHYECKON ITPOMBINUIEHHOCTH. Boja. CaMOCTOSATEIBHON
[TpomsblnieHHas padore.
BOJIOTIOATOTOBKA. XIMUYECKOE
MIPOU3BOJICTBO U XUMHKO-
TEXHOJOTMYECKUI MPOLecC.
CamocrositensH | 3ydeHne TeopeTuueckoro Marepuaina 4 14 Otuer, pedeparT
ast pabora Ne3 | Tema 3.IIpunnmmns! knaccudukanum o
XHUMHUKO-TEXHOJIOTHYECKHUX MPOLIECCOB. CaMOCTOSITENIbHOU
['oMOTreHHbBIE ¥ TeTepOTeHHBIC MTPOIECCHI. pabore.

OCHOBHBIC TEXHOJOTMYECKHE IOKA3aTeIn




DopMbI

Bux } TeKyLero
N HanmeHnoBanue TeM 3aHATHI O0bvem| bana| UntepakTus, KOHTPOJIA
Monayab (pa3ae) yueOHoM . Cemectp
paGoTbHI (yueoHoli paGoThI) , 4. bl q, (HauMeHOBaHHUe
OLICHOYHOI0
cpeacrsa)
3¢ PEKTUBHOCTU XUMHUKO-
TEXHOJIOIMYECKOI0 Ipolecca
Mopyab2.Xumuy | JlekiusNe 2 XHUMHKO-TEXHOJIOTUYECKAsA CUCTEMA. 4 2 MIOCPEJICTBOM
E€CKHE IPOLECCHI U Texnonoruueckue cxeMbl. OCHOBHBIE «OHJIaNH-
[pEaKkTOphI TEXHOJIOTMYECKHUE TIOKA3aTeNn KOHCYJIbTALIUN».
3¢ (HEKTHBHOCTH XUMHUKO-
TEXHOJIOTMYECKOro npouecca.Bubl
XUMHUECKUX peakTopoB. Knaccudukanus
XUMHUYECKUX IPOLIECCOB
CamocrosrenbH| 3yueHne TeopeTuueckoro Marepuaina 4 14 Ortuer, pedepar u
ast pabora Ne4 | Tema 4.Knaccudukanus XuMHIECKUX Mpe3eHTalusl 10
npoueccoB. ' OMOT€HHbBIN XUMAYECKUIA CaMOCTOATEIIbHOMN
npouecc. [Ipocteie peakunn. CiaoxHble pabore.
peakuuu. PeakTopsl 7151 TOMOT€HHBIX
ITPOLIECCOB.
CamocrosrensH| 3yueHne TeopeTuueckoro Marepuana 4 14 Otuer, pedepar
ast pabota Ne5 | Tema 5.Bujpl XUMHYECKHUX pEakTOPOB. 10
PeakTopsl nieasbHOro CMEUIeHUs U CaMOCTOSITENIbHOM
UJEAIBHOTO BBITECHEHUSI. abore.
[TpakTueckoe |Meronrka pacuera TEIJIOBBIX OaJaHCOB.U 4 2 10 |Bemonnenune  |Otuer 10|
3anatue Ne 3 |(hopma mpencTaBiieHUs] MaTEpPUATBHOTO IIPAKTUYECKOTO [IPAKTUYECKOMY
OaancaTexHOIOTHYECKHE PacueThl 3aJIaHusI C BaHATHIO No2 B
KaTaJIUTUYECKUX MPOIIECCOB KOHCYJIbTallUeW PIEKTPOHHOM
npenojaBarens [BUIE

Ha Gopyme u
gepes
KOMMEHTapUH B




DopMbI

Buu } TeKylIero
N HaumeHoBaHue TeM 3aHATHH O6bem| bania| UHTepakTHB, KOHTPOJIA
Monayab (pa3ae) yueOHoM . Cemectp
paGoTbHI (yueoHoli paGoThI) , 4. bl q, (HauMeHOBaHHUe
OLIEHOYHOT 0
cpeacrsa)
3aJJaHUsIX
[TpakTueckoe |OCHOBHBIE TEXHOJIOIMUECKHUE NTOKA3aTENN 4 2 10 |Bwmonnenne |Otuer 10|
3anatue Ne 4 | XT nponeccoBPacuer pacxomgHbix MPAKTUYECKOTO [IPAKTUYECKOMY
KO3 (UIIIEHTOB. 3aJIaHUsl C BaHsTUIO Ned B
KOHCYJIbTAIleH PIECKTPOHHOM
NpernoiaBaTensi [BUIC
Ha ¢popyme U
gyepe3
KOMMEHTapUH B
3aJJaHASAX
CamocrosTensH | 3yueHune TeopeTuueckoro Marepuana 4 14 Otuer, pedepar
ast pabora Ne6 | Tema 6.Katanurnueckue mporecchl B 1o
XUMHYECKON TeXHOIOTUU. ' OMOTeHHBIE 1 CaMOCTOSITENTEHOM
reTepOreHHbIC KaTATUTHYECKHUE MTPOIECCHI. pabore.
Karanuzatopsl. CBoiicTBa KaTaan3aTOpPOB.
PeakTopsl 1 KaTAIUTHISCKUX
ITDOLIECCOB.
IIpomexyrouHa 4 0,35 ITpomexyTouHbII
sI aTTECTAIIHS TECT. Ananus
TEKyILIEH
[yCIIEBa€MOCTH TIpH|
MOMOIITHA BPC-
IDEUTUHIA
Monayas 3.. CamoctositensH | U3ydeHne TeopeTHIeckoro MaTepuana 4 14 Otuer, pedepar
Baxxueiinme ast pabora. Ne7 |Tema 7.I1pou3BoicTBO HU3IMINUX OJIEPUHOB o
XUMHYECKHE MUPOJIM30M YTIIEBOIOPOIOB. CaMOCTOSITENIbHOU
MPOM3BOJICTBA. [IpousBoncTBO 3THIOEH30MA. pabore.

HpOI/IBBOI[CTBa CTHUPOJIa U MOJIUCTUPOJIA.




DopMbI

Buu } TeKylIero
N HaumeHoBaHue TeM 3aHATHH O6bem| bania| UHTepakTHB, KOHTPOJIA
Monayab (pa3ae) yueOHoM . Cemectp
paGoTbHI (yueoHoli paGoThI) , 4. bl q, (HauMeHOBaHHUe
OLIEHOYHOT 0
cpeacrsa)
CamocrosTensH | 3ydeHue TeopeTHIecKoro Marepuana 4 14 Otuer, pedeparT
ast pabora. Ne§ |Tema 8.CripneBas 0aza  a30THOM 110
MPOMBIIIIEHHOCTH. OYHCTKa KOH.ra3a oT CaMOCTOSITENILHOM
okcumoB  azora. CuHTE3  aMMHaka. pabore.
TexHonoruueckass cxema MPOU3BOJCTBA
aMMHaKa
CamocrosrenbH| 3yueHne TeopeTuueckoro Marepuaia 4 14 Otuer, pedepar
ast pabora. Ne9 | Tema 9.IIponsBocTBo Kapbamuaa. 1o
OcHoBuble cTaguu. TexHomorndeckas CaMOCTOSITEITEHO
CXeMa CTPHUIIIUHT-TIpoIlecca. i1 pabore.
[Tpon3BOACTBO aMMUAYHOM CETUTPHI.
Kontponb 4 8,65
CamocrositensH | 3ydeHne TeopeTHueckoro Marepuanina 65
ast pabota MOJITOTOBKA K DK3aMCHY
OKk3ameH HToroBoe TecTUpOBaHUE 40 HUrorosoe
[TECTUPOBAHUC
Hroro: 216 100




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

I[Ipu peanmuszanmu  y4eOHOTO  Kypca  JUCHHMIUIMHBI — WCHOJB3YeTCS  TEXHOJOTHUSA
JUCTAHIIMOHHOTO OOydYeHUs, BKJIOYAOLIas JIEKUMH, NPAaKTUYECKUE 3aHATUSA IOCPEICTBOM
ANIEKTPOHHBIX Y4eOHO-METOANYECKUX MaTepHaloB, pa3MEIEHHbIX B oOyuaromeil cpeme ¢
MCII0JIb30BaHUEM KOMIIBIOTEPA, IIOKIIOUEHHOTO K cetu HTepHeT.

HpI/IHOl[I‘OTOBKCKOTBeTaMHaTeCTBIHOTeMaMKpraI/IBBIHOJIHeHI/IIOTI/IHOBBIX3a[[aHI/II7ICTyﬂeHTy
HE00XO0IMMOTIIATEIbHOM3Y YU ThIIPEIaraeMyrJINTEpaTypy, yueOHbIiMaTepHrall.

CryneHTcaMoCTOsATEIbHOPA00TAaeTCAONOJIHUTEIBHOMMOCHOBHOMIMTEpaTypoil, WHTepHer-
pecypcami.

6. MeToauuyecKue YKa3aHUusA 110 OCBOCHUIO TUCIHTUIIJINHBI

ITpu ocBoeHMU TEeMbI HEOOXOMMO:

. U3y4uTh Y4e€OHBI Marepuan mo aucuuruimHe «OOmmas XuMHUYecKas TEXHOJIOTUA»,
UCTIONB3YS JIKIMOHHBIA MaTeprall i MaTepuasl On0IMoTeYyHoro GoHIa Mo JAHHOW TEMATHKE;
. aKLICHTUPOBATh BHUMAHUE HA HU3YYCHUU XUMHUKO-TEXHOJIOIMYECKHUX IIPOLIECCOB;

OCHOBHBIX TEXHOJIOTMUECKHX I10Ka3aTelsiX, MOJEICH peakTOpoB PpAa3IMYHOTO THUIIA, OCHOBHBIX
MIPOMBILIUIEHHBIX IIPOLIECCOB.

MeTtoauyeckne peKOMEHAALNUU K BBIIIOJHEHUIO CAMOCTOSITENIbHON pabOThI:

1. M3yueHue TEOpETHUECKOr0 MarepHuala MO0 HM3y4aeMod TeMe, M3JI0KEHHOTO B y4eOHO-
METOAMYECKOM TIOCOOUH.

2. Bompocsl 15t caMoCcTOATeIbHON pabOThl CTYACHTOB

- oO11ast TEXHOJIOTHYECKasi CTPYKTypa XUMHYECKOIO IIPOU3BOJICTBA,;

- OCHOBHBIE MOKa3aTenu 3 (HeKTHBHOCTH XUMHUYECKOTO MTPOU3BO/ICTBA,

- KJIacCU(pUKALUs XUMUYECKUX MPOU3BOJICTB;

- 3aKOHOMEPHOCTH TOMOT'€HHBIX U T€TEPOTCHHbIX PEaKIUi;

- OCHOBHBI€ CTaJIUU KATATUTUYECKUX PEaKLIUN;

- OCHOBHBIE XapaKTEPUCTUKU PEAKTOPOB UI€ATILHOTO CMEIICHUS ;

- OCHOBHBIE XapaKTEPUCTUKU PEAKTOPOB UI€ATILHOTO BHITECHEHNS,

- KJIacCHU(UKAILKS PEAKTOPOB M0 TEMIIEPATYPHOMY PEKUMY;

— CIOCOOBI TEMI000MEHA B XMMHYECKOM PEaKTOPE;

- CrocoObl TOBBIIIEHHUS MaccooOMEHa B peaKkTopax Jjsi TMPOLECCOB MEXKAY
peareHTamMu, HaXOJSAIIUMHUCS B Pa3HBIX (azax;

- XapaKTEPUCTUKU KaTalIu3aTOPOB KATAIMTUYECKUX CTaAUN MPOU3BOJACTBA aMMHAaKa:
napoBoro puopMuHra MeTana, KOHBEpPCUU OKCHUIA YTIEpoaa, CHHTE3a aMMHUaKa;

- OCHOBHbBIE TEXHOJIOTUYECKHE ITapaMeTphl CTAANH CHUHTE3a aMMHUAKa;

— CTaJIMH MPOU3BOJICTBA CEPHON M a30THOM KUCIIOT.

3. CamocTosATeNbHOE TPOYTEHHE, MPOCMOTp, MHTEpHET-pecypchl, OBTOPEHHE y4eOHOTO
Marepuana.

4. . IlpakThueckue 3aHIATHS BKIIOYAIOT B Cce0sl PEIICHHE MPUKIAJHBIX, PACUYETHBIX U
CUTYaIlMOHHBIX 33/1a4, 00CYXJI€HHE PE3yIbTaTOB JAESATEILHOCTH.

5. [ToaroroBka OTYETOB MO MPAKTUYECKUM 3aHSATHSIM:

5.1. IlpenocraBneHne oT4eTa B ANEKTPOHHOM BHJE ¢ Ha3BaHUEM (haiiia B COOTBETCTBHUE C
BapHaHTOM U TPEOOBAaHUSIMHU K COIEPIKAHUIO OTYETA.

5.2. Tlpu cmaye ordyera CTyIEHT JODKEH OTBETHTh Ha BOMPOCHI MPEMOAaBaTess MO TeMe
MPAKTUYECKON paboTe B yCTHOM (popMe, UCIIONB3Ysl OTUET M0 MPAKTUUECKON paboTe.



7. OuneHo4YHbIe CpeACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemecr Koxa koHTpompyemoi HaumeHoBanue
P KOMIIeTEeHIIUM (WJIM €€ YACTH) OIIEHOYHOT0 CPeJICTBA
4 [IK 1 OTyeThI 110 IpaKTUYECKUM 3aHATusIM Ne 1-.4;

oT4YeThl MO JiaboparopHbIM pabotam Nel-2,
pedepaTsl M0 caMOCTOATENIbHBIM paboTam Ne 1-
9

[TpomexyTOouHOE TEeCTUPOBAHUE

Hrtorosoe TectupoBanue

4 [1IK-5 OTyYeThI 110 MPaKTUYECKUM 3aHATUAM Nel-.4;
oT4YeThl MO JilaboparopHbIM pabotam Nel-2,
pedepaTsl 1o camocTosTeIbHBIM paboTam Nel-9
[TpoMexyTOYHOE TeCTUPOBAHKE

HToroBoe TecTupoBaHue

7.2. TunoBblie 3alaHusl WM MHBIC MaTepUalibl, H606X0)II/IMI>IC AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. OTYeTHI 10 NPAKTHYECKHM 3aHATHAM Ne 1-2.
(HauMeHOBaHUe OYEHOUHO20 CPedCmea)

IIpakTnyeckoe 3ansaTue Ne 1 «PacueTsl 10 XUMHUYECKUM ypaBHEHUSM. PacdeTsl ¢ mpuMeHeHHEM
ra3oBbIX 3aKOHOB.
OTuer JOKEH COlepKaTh BBINOJIHEHHBIE pACU€Thl MPUMEPHOTO COAECPHKAHUS.

VYcnosue 3anauu:

B Oamione naxomutcs 0,65 r kuciopoma mpu 14,5°C. Onpenenuts KOHILEHTPAIUIO
KHCIIOPOZa B KMOJIB/M, eci ero aasinenue 0,85 kH/m.

Pacuer
1) KomuuecTBO KMOJIb KHCIOPO/Ia

32 xr — 1 kmomb O3
0,65*10'3 KI — NKMOJb O2

* -3
nzggiigﬂHZODTqU%Mmm
32
2) OOBeM Kucioposaa
nRT
PV =nRT; V=——
P

T=273+14,5=287,5K
R = 8,3 xJ[x/kmonb*rpan

0,02*1073 *8,3%287,5

V= © V=0,056M
0,85
3) OOBeM KuCIopoaa NpU HOPMAJIBHBIX YCIOBHUSIX
PV PV, v _ P
n I Uy 2P
£ k
y, = 085%0,056*273 V= 000045 88

287,5*%101,3
4) KoHueHTpauus KHCIOpoaa B KMOJIB/M°
0,02*103kmoms — 0,00045m°



nkmons - 1 M°

0,02 %1073 \
n=———-; n = 0,044 kMoab/M
0,00045

OtBer: KonuenTtpauus kucinopona 0,044 KMOJIB/M°

YcnoBue 3amaun: . B ckpyObOepe, opomaeMom Bojaoi, BxomuT 300 M® B uac rasa
(MpUBEIEHHOI0 K HOPMAaJIbHBIM YCIIOBHIM), cocTaB kotoporo: 50% Ha, 25% CO, 13% CO,, 8%N;
u 4% npyrux ra3oB. MaHOMeTpHUECKOE JaBJICHHE Ta3a Ha BBIXOJE U3 CKpyOOepa 155 MM Boa.cT.;
naBieHue 6apomerpuyeckoe 101 kH/M%; TeMreparypa 12°C. To Bbixoze U3 cKkpyOOepa ra3 umeer
cnenyromuid cocras: 56,2% Hj, 27,8% CO, 1,9% CO, 9,6%N; u 4,5% npyrux razos. OnpeaenuTs:
a) KOJIMYECTBO ra3a Ha BBIXOJIe U3 CKpyOOepa; 0) CKOpOCTh ero, eciau auaMmerp Tpyoornposoaa 110
MM; B) koHIeHTpaiuo CO,; B BOAHOM pacTBOpE, BBIXOIAIIEM U3 CKpyOOepa, eciu B IMOCIEIHUM
T0JACTCs 8 M°/MHH BOJBI.

Pemrenne:

1) O6wem CO; B raze Ha BXojie B CKpy0OOep
300 m° — 100%
vm® - 13%
V =39

2) KomuuectBo CO,, ocTaroieecst B ra30Boi (a3e Ha BBIXOIC
1,9%3 =57 M°

3) KomuuectBo CO,, noromnaeMoe BOAOkH
39-5,7=333Mm

4) OOBeM OTXOJSAIIETO ra3a Mpyu HOPMAIbHBIX YCIOBHSIX
300 — 33,3 =266,7 M°

5) OO0beM OTXOMASIIETO ra3a Mpu YCIOBHIX BbIX0/a
AV R y _Anh

I b ? P T

Tr,=273+12=285K
1 ITa= 0,1 MM BOJ.CT.
155 MM Boa.ctT. = 1,55 kH/M?
P, =101+ 1,55 =102,55 kH/m*

* *
v, = 101 *266,7 285; V = 274 184
102,55*273
6) CBoboaHOE ceyeHne TpyOoonpoBoIa

S = nr?
S =3,14%(0,055)% S =0,0095 M?
7) CpenHsis CKOPOCTh TIOTOKA T'a3a Ha BBIXOJIE U3 CKPyOOepa
CpenHero CKOpOCTh MOTOKA Ta3a OMpeAeNsiioT, Kak 00beM ero, MpOoXOJAIIUi 4yepe3 €AUHHUILY
MOTEPEYHOr0 CEUEHUs1 TPyOOIIPOBOa B €AUHUILY BPEMEHH.

274
o =VI/S; w = M/4
0,0095

274
w= M/
3600 *0,0095
8) KomnuuectBo morsorienHoro Bogoi CO, B KMOJIb U B KT
22,4 M — 1 KMOJTB
333M°—n
n = 1,49xMoib/4

o = 8 M/cex

CCK,

2



1 xmoub — 44 kr
1,49 -m
m = 65,41 kr/u
9) Ilotok oporraeMoii BOIbI
8 M%/MuH*60 = 480 M*/a
10) Konmuentpaiust CO, B BOZHOM PacTBOPE, BRIXOAAIIEM U3 CKPyOOepa
65,41 KT — 480 M°

65.41
C-1m C=—"—; C=0,136 xr/™’
480
1,49 xMoIB — 480m°
1,49
C-1m° C=—=; C=0,0031 kmoms/™".
480

. B ckpy66epe, oporaemom Boxoid, Bxoxut 300 M° B uac rasa (IPHBEACHHOTO K HOPMAJIbHBIM
ycinoBusaM), coctaB kotoporo: 50% Hj, 25% CO, 13% CO,;, 8%N, u 4% napyrux ra3os.
MaHoMeTpuYecKoe JaBlieHWE ra3a Ha BBIXOAE U3 CKpyOOepa 155 MM BOj.CT.; JaBieHUE
O6apomerpuueckoe 101 kH/M?; TeMIeparypa 12°C. Tlo Bbixome u3 cKkpyObepa raz wumeer
cnenyromuid coctas: 56,2% Hj, 27,8% CO, 1,9% CO,, 9,6%N, u 4,5% npyrux razos. OnpeaenuTs:
a) KOJMYECTBO ra3a Ha BBIXOJE U3 CKpyOOepa; 6) CKOpOCTh ero, eciu auameTp Tpyoomposoaa 110
MM; B) koHIeHTparuio CO, B BOAHOM pacTBOpE, BBIXOIAIIEM U3 CKpyOOepa, eciu B IMOCIEIHUMA
101aeTCs 8 M°/MHH BOJIBIL.

11) O6wem CO; B rasze Ha BXojie B CKpy0OOep
300 m° — 100%
Vnm® —13%
V =39m°
12) KommmuectBo COy, ocTaroieecs B ra30Boi (haze Ha BBIXOJIE
1,9%3 =57 m°
13) KosnmuectBo CO,, moromaeMoe BoI0#
39 -5,7=33,3s°
14) O6beM OTXOJIAIIETO r'a3a P HOPMAIBHBIX YCIOBHSX
300 - 33,3 =266,7 m°
15) O6beM OTXOAIIETO Ta3a MPH YCIOBUIX BBIXO/A
LU IS y At
; :
n I > opT
T,=273+12=285K
1 ITa= 0,1 MM BOJ.CT.
155 mMm Boa.cT. = 1,55 KH/m?
P, =101+ 1,55 = 102,55 xH/™’

* *

p, 10172667 %285
102,55*273

16) CBoboaHOE ceueHue TpyooIpoBoIa

S = nr?
S = 3,14*(0,055)% S = 10,0095 M
17) Cpenusisi CKOPOCTh IOTOKA Ta3a Ha BBIXOJIE U3 CKpyOOepa
CpenHero CKOPOCTh IMOTOKA Ta3a ONPENENISIOT, Kak 00beM €ro, MPOXOISIINI Yepe3 eANHUILY
MOTIEPEYHOT0 CEUEHUsI TPyOOIIPOBOa B €AUHUILY BPEMEHH.
o =VI/S; w= 274 M/q
0,0095




274
= M/
3600 *0,0095

18) KoauuectBo normomenHoro Boaoi CO, B KMOJIb M B KT
22,4 M — 1 KMOITb
33,3m°—n
n = 1,49xmoinb/4
1 xmoub — 44 kr
1,49 -m
m = 65,41 kr/u
19) ITorok oporraeMoii BOIbI
8 M%/MuH*60 = 480 M*/a
20) Konrnenrparus CO, B BOAHOM pacTBOPE, BEIXOAAIIEM U3 CKPyOOepa
65,41 kr — 480 M°

CEK; o = 8 M/cex

3 65,41 2
C-1wm = ; C=0,136 xkr/™m
480
1,49 kMoIIB — 480Mm°
1,49
C-1m C= ; C=0,0031 kmomnb/m’.
480

IIpakTnyeckoe 3anaTHe Ne 2 «CocTaB UCXOJHBIX U PEAKIIMOHHBIX CMECEI.

Otuer AOJDKCH COACPKATh BBIMMOJIHCHHBIC PACUCTBI IMPUMCPHOTI'O COACPIKAHUAA.
YcnoBue 3aJa4u:

1. CuHre3 MeTaHoJIa OCYIIECTBISETCS M0 PEAKIIUU
CO+2H, <TH;0H

B paccmarpuBaemsiii MoMeHT koHneHTpanuu CO cocraisa 0,3 kmous/M, a Ho — 0,5 kMons/M°.
KoncranTa ckopoctu npsimoii peakuuu paBHa 0,4. Haiiaure ckopocTh peakiiuy Ha JaHHBIH MOMEHT
U TI0 UCTEYEHUU HEKOTOPOIo BpeMeHH, Korjia koHeHTpanus CO ymenpimnach Ha 0,1 KMOJIB/M".

Pewrenue:
CKOpOCTb peakuuy Boipaxkaercs hopmyioit: W = kK[CO]*[H,]?

[ToncraBuMm B He€ 3HaueHus koHueHTpauu CO u Hj B paccMarpuBaeMblii MOMEHT U
3Hau€HUE KOHCTAHThl CKOPOCTH: W; = 0,4*03*0,5°, mosyunM 3HaYeHHE CKOPOCTH PEaKIIHy B
paccMaTpUBaeMblii MOMEHT:

W, = 0,03KM0J‘II>/M3

3
C ymensienuem konnenrpauuu CO Ha 0,1 kmonb/M™, KoHUeHTpaus Hy ymeHnbiaercs Ha
0,2 KMOMB/M 1, TIOACTABIISS W3MECHEHHBIE 3HAYCHHS KOHIICHTPAIIHIT BEICCTB, MOyIHM 3HAYCHHE
CKOPOCTH pEaKLUu:

W, = 0,4(0,3-0,1)*(0,5 — 0,2)?
W, = 0,0072KM0J'IB/M3

VYcnoBue 3agaun: B cocTossHMM paBHOBECHS Ta30Basi CMECh cojepxana 8 KMOHL/Mssoz, 6
KMOJTB/M° O,m 14 KMOHB/M3803. OnpenenuTh UCXOJHBIE KOHIIEHTPAIlUA PEAr€HTOB.

Pemenue:

Ha o6pa3oBanue 2 kmonsSO3 pacxoayercs 2 kmoiabSO;, u 1 kmoutb Oy.



CooTtBeTcTBeHHO, Ha 0Opa3oBanue 14 kmonbSO3 HE0OX0aMMO B3anMoeiicTeue 14
kMoiibSO; 1 7 kMo O,. Torna ncxomnas kormneHTpanus SO, Ob11a (8 + 14) KMOJ‘IB/Mg, a
kuciopoja (6 + 7) KMOJIB/M>

250, + 0, +— 250,
HUcxonusie 22 13 KMOJTB/M®
KOHIIEHTPAIIUU
[TpopearupoBaiio 14 7 KMOJIB/M®
PasHoBecHbIE
KOHIICHTpaIlun 8 6 14 xMonb/M°

Kpurepun oneHku:
3a BBIMOJIHEHHYIO IPAKTUYECKYIO paboTy MOXHO 3apaboraTs 10 6amnos.

7.2.2 OT4eTsl 10 J1a60PATOPHBIM padoTam

JlabopaTopHas padora Ne 1 «O6oramenue MUHEPaJIbHOIO ChIpbsi. DoTanus

Heab padoThl: 03HAKOMIIEHHE C OCHOBaMH (JIOTAllMM MUHEPAJbHBIX Py, PACCMOTPEHHE
NPUHINIA JeHCTBHS (IIOTAMOHHOIN MAaIIMH U 000TaIlleHHe Py JHON MOJICIIEHON CMECH.

MMopsinok 3anycka BJIP:

1. Ilomyuure AOCTYn K BHUPTyaJlbHOMY pabodeMmy crosy. MHCTpyKIUs 1O AOCTYIY
IpujlaraeTcs K 3a/laHuio B Kypce.

2. OtkpoiiTe Ha BUpPTyalbHOM paboueM ctoJie nanky «Jlaboparopusie padboThl», BbIOEpUTE

nanky «BJIK «OO0mas xumuueckass TEXHOJIOTUS»», B Hell — manky «OOoraiieHne MUHEPaIbHOIO
celpps. Ornotanuss». OTKpouTe ee.

3. 3anmyctute ABOMHBIM HiemyKkoM (aiin JlabopaTopHasi yctaHoBKa, oTkpoeTcst okHo BJIP
(puc. 1), OCHOBHBIMH 3JIEMEHTAMU KOTOPOTO SIBJISIFOTCSI:

- nH(pOpMallMOHHAsI TaHEeb C TPEMsI BKJIaJIKaMH U KHOIIKOI CBOpauyrBaHUS;

- 9Tanel JabopaTopHoit padotsl (0-5);

- nabopaTopHasl yCTaHOBKA.

Hnghopmayuonnan nanens cCOCTOUT U3 TPeX BKIAJOK (B BEpXHEH 4aCTH MaHeNN):
- uH(pOopMaLus 0 MPOrpaMMe;
- MOPSAOK pabOThI C YCTaHOBKOM;

- MCTOANYCCKUC YKa3aHH.



3Ha4oK CBOpaUYMBaHUA HH(bOpMaHHOHHOﬁ IMaHCIIN

* O »O

OBLWAR XUMU4ECKAR TEXHONOTUSR 2
BOTALIENME MUNEPAMENOTD CHIPLR. PROTALS

WNudopmanronnas nanemnb Ortansl 1a60paTOpHON pabOTHI

Puc. 1. UaTepdeiic BJIP

Bxnanka «llopadok padomul ¢ ycmanogkoity COACPXKUT ONMCAaHUE Beex ATy dranos BJIP.
[lepekmoueHne MexIy 3TanaMy HPOM3BOJIUTCS C MOMOIIBIO OJ0Ka MPOHYMEPOBAHHBIX KHOIIOK,
pacIioIOKEHHBIX B TMPAaBOM HIKHEM YIJIy OKHa mporpammbl. HemocTymHble 3Tambl 0003HauSHBI
CEpPbIM LIBETOM, JIOCTYITHbIE — CBETJIO-3€JIEHBIM 1IBETOM, AKTUBHBIH 3Tall — TEMHO-3€JI€HBIM IIBETOM.

VYnpasnenue Jlabopamophnoii ycmano6koii TPOWU3BOIUTCS IpU IOMOIIM MbIIH. Bcee
aKTUBHBIE 3JEMEHTHl J1TaOOpaTOPHOM YCTAHOBKHM II0/ICBEUYEHBI I[BETHBIMH Mapkepamu. YUToObI
pa3BepHyTb Ha Bce TMojJe OKHO Jlabopamopunoin ycmanoéku, Han0 HaxaTb Ha JHAY0K
ceopauueanus uHgopmayuonnou nanenu (cm. puc. 1.). IloBropHOoe HaxaTue BEPHET

MH(POPMALIMOHHYIO [TaHeNb Ha MECTO.

XuMHu4ecKHe peakTHBbI, IPHOOPHI, OCy1a

1. Mamna 189®JI ¢norannonHas MexaHudeckas 1abopaTopHasl.

2. MUKpOKOMIIPECCOP C PEOMETPOM.

3.CymmunbHbIi mkad (MM SIEKTPOIUIUTKA MO/ BBITSHKKOMN).

4. Becobl nabopaTopHbIe TEXHUYECKUE.

5. Cexynagomep

6..0dnoTopeareHTsl (COOUpaTeh- OJIEUHOBASI KUCIOTa, TIEHOO0pa3oBaTellb- KEPOCHH,
perynsarop pH-cpeabl- eakuii HaTp U CepHAas KUCIOTa, JIMOO IPYTrHe Mo YKa3aHHUIO MPEero1aBaTes).

Metoanueckue PEKOMEHIAUHA:



—

. IsyuuTe cnenyromue pa3ieinsbl BUPTyaAIbHOU Ja00OpaTOpHON pabOTHI:

- uH(popMaIus 0 mporpaMme;

- METOJIUYECKHE YKa3aHUS;

- MOPSIOK BBIIOJIHEHUS PaOOTHI.

He 3a0bIiBaiiTe MCIONB30BaTh 3HAUKH >> U << B BepXHEH yacTu MHPOPMAIIMOHHOMN MaHEeNH,
TaK KaK HE BECh TEKCT yMEILAETCs] B OKHE JUIsl IPOYTEHHUSI.

2. B cootBerctBun c pasgenom «llopsmox paboThl ¢ YCTaHOBKOW» MPOHU3BEANTE BCE
MaHUOYJISAIUK HA BUPTYaJIbHOH J1TabopatopHO# ycraHOBKe (9Tambl 0-5). Bce akTHBHBIC 3JIEMEHTHBI
71a00paTOpHON yCTaHOBKM B HYXKHBI MOMEHT B KauecCTBE MOJCKAa3KU IOJICBEUEHBI I[BETHBIMU
MapKepaMiy IIpY HaBEJEHUHU Ha HUX Kypcopa MBbIIIIH.

3. Ucxonuble 1aHHBIC M PE3yIbTAThl SKCIEPUMEHTA 3aHOCAT B Ta0II. 1.

4. OTBETUTH Ha KOHTPOJIbHBIE BOMPOCHI.

5. Odpopmute otueT Ha braHke BBINONHEHUS JIAOOPATOPHOU pabOTHI U MPHUKPENUTE €ro B

KYpPC IS IIPOBEPKHU.

JlabopaTopnasi padoTa Ne 2 « QOG:KHUT CepHOro KOJ4eqaHa)

].le.]]b paﬁ()TbI: O3HAaKOMJICHUEC C (1)I/I3I/IKO'XI/IMI/I‘IGCKI/IMI/I OCHOBaMH IIponecca o0ura
CCPHOI'0 KOI4UC€aAaHa, pa3JIM4YHbIMHU KOHCTPYKIUAMUA neqeﬁ, MPUMCHAIOIMUXCA OJI O6)KI/IF8,, a TaKXeE
IKCIICPUMCHTAJIbHOC OIIPEACIICHUC, ITYTEM o0XkHra CEpHOIro KOJ4YC€AaHa, COACPKaHUEC CCPbI B
HCXOJHOM CBhIPEC U KUHCTUKHW BBIM'OPaHUA CCPLI.

IHopsaok 3anmycka BJIP:
1. Tlomyuure nOCTYm K BHpTyalbHOMY paboyeMmy cToily. MHCTpyKIus MO AOCTYIY
IIpUJIaraeTcs K 3alaHuIo B Kypce.

2. OTKpoiiTe Ha BUpPTyallbHOM paboueMm ctoiie nanky «J/IadopaTopHbie paéoThD», BEIOEpUTE
nanky «BJIK «O0mas xumuueckasi TEXHOJIOTUS», B Hel — nanky «O0KUI cepHOro KoJI4eIaHa
Ortkpoiite ee.

3. 3anycTtute 1BOMHBIM mienukoM (aiin JlaGopaTopHas ycraHoBka, oTkpoercss okHo BJIP
(puc.2), OCHOBHBIMHM 3JIEMEHTAMHU KOTOPOTO SIBIISIOTCS:

- UH(OPMAaLMOHHAS TTaHEN b C TPEeMsl BKJIaJJKaMHU U KHOIKOW CBOpauyMBaHMS;

- sTansl JadbopaTopHoit padboTsl (0-5);

- nabopaTopHasi yCTaHOBKA.

Hugpopmayuonnasa nanenp cocTout U3 TpexX BKIAJIOK (B BEpXHEH YaCTH MaHEH):

- uHpOpMaLKs O TPOrpamMMe;



- HOPSI0K PabOTHI C YCTaHOBKOI;

- MCTOANYCCKUC YKa3aHH.

3Ha4YOK CBOpauMBaHUs HH(POPMAITMOHHOW TTAHEIH
%] @ tespemmecoiuepn X @ s osoroanyc X | @ MOEMMUMATENAL X | @ smmamasntsmsmsc: x [+

* O8O :

OEUIAR KAMUMECKAR TEXHONOTYR .

| TOMCKWH NMONWTEXHWYECKWH YHUBEPCHTET
| | 4EHTP ANEXTPOMNLX OGPASOBATENHBIX PECYPCOB

HHPOPMALUS
Jm

ITAIB! JIABOPATOPHOIN PABOTHL. Bu

JIABOPATOPHASL YCTAHOBKA. Vi
o

Puc. 2 . Uarepdeiic BJIP

Bxnanka «llopadok pabomosl ¢ ycmano6Koil» CONEPKUT ONMKUCAHKUE BeexX Mt dTanos BJIP.
[lepexiroueHne Mexay dTamamMH MPOU3BOAMUTCA C MOMOIIBI0 OJ0Ka MPOHYMEPOBAHHBIX KHOIIOK,
pacroIOKEHHBIX B MPaBOM HIDKHEM YTy OKHA mporpammbl. HemocTymHble 3Tambl 0003HAYESHBI
CEpBIM LIBETOM, JIOCTYITHBIE — CBETJIO-3€JICHBIM I[BETOM, aKTUBHBII 3Tall — TEMHO-3€JICHBIM LIBETOM.

VYupasnenue Jlabopamopunoit ycmanoexkoili TIPOU3BOIUTCS TP TIOMOIIM MBI, Bcee
AKTUBHBIE JJIEMEHTHl JTA0OPATOPHOW YCTAHOBKM TOJCBEYEHBI IIBETHBIMH MapKepamu. YToObI
pa3BepHYTh Ha Bce€ TMoOJe OKHO Jlabopamopuoit ycmanoeku, HaI0 HaXaTb Ha 3HAYOK
ceopauueanusn ungopmayuonnoiu naneau (cm. puc. 2). IloBTopHOE HakaTHe BEPHET

MH(OPMALIMOHHYIO MTaHENIb Ha MECTO.

XumMHu4ecKHe peakTUBbI, IPUOOPHI, OCyaa
. JJaboparopHas ycTaHOBKa.

. KonOb1 koHMueckue a1 TATpOBaHUSL.
. IIunetkn Ha 10Mu1.

. PactBop #oxa 0,1H.

. PactBop runocynsdura varpus 0,1H.

. PactBop mepekucu Bogopoaa 3%-Hbrit
. PactBop eaxoro Hatpus 0,1H.

. PacTBOp MHAMKATOpa- METUIIOBOTO OPaH>KEBOTO

© 00 N o O A~ W N =

. PactBop kpaxmana 1%-Hb1i1



Metoanuyeckue PEKOMEHIAUHA:

[a—y

. 3yunre cnemyromue pa3aeiibl BAPTyaabHOU 1a00paTOpHOI paboTH:
- uHpOpMaLKs O TPOTPaMMe;

- METOMYECKHE YKa3aHHSI,

- MIOPSIIOK BBIITOJTHEHHS PAOOTHI.

He 3a0pIBaiiTe MCMOIB30BaTh 3HAUYKH >> U << B BepXHEH 4acTu WH(OPMAIIMOHHON MaHEIH,
TaK Kak HE BECh TEKCT YMEUIAETCS B OKHE JIJIsl IPOYTEHUSI.

2. B cootBerctBun ¢ pazgenoM «Ilopspgok paboTel € yCTaHOBKOW» IPOM3BEIUTE BCE
MaHUITYJISIIUA Ha BUPTYalbHOM J1abopaTtopHoil ycraHoBKe (3Tambl 0-5). Bee akTHBHBIC 2J1€MEHTHI
71a00paTOPHOl YCTAaHOBKM B HY)KHBIH MOMEHT B KauyeCTBE IIOJCKa3KH IOJICBEYEHBl LBETHBIMHU
MapKepaMy IIpU HaBeIeHUH Ha HUX Kypcopa MBILIH.

[lo pesynapTaram aHanmM3a OIPENCISAIOT OOIIEe COAEp)KAaHHE Cepbl B HCCIEAYEeMOM
konuenane (%), BpeMsi BHIFOpPAHUs CEpbl U3 HABECKU U CTPOAT KMHETUYECKYIO KPUBYIO CKOPOCTH
BBITOpPaHUs B KOOPAMHATAX: COAEPKaHUE CEePhI B Koyrueaane (Mr) —Bpemsi(c).

3. OTBeTUTH Ha KOHTPOJIHHBIE BOIPOCHI.

4. Odopmute oTueT Ha biaHke BbIMOIHEHHS J1a00OPAaTOPHON PAOOTHI U MPUKPEIHUTE €ro B
KypC JUIS IPOBEPKH.

Kpurepun oneHku:

3a xaxayro 1aboparopHyro paboTy MOXHO monydnth mo 10 6amioB. 2 6amia ctaBUTCS 3a
obmee ohopmiieHHE pabOTHI, 1O 5-0a/UTPHOM CHCTEME OLICHUBASTCS pacyeT 1o padoTe u 3 Oaiia 3a
OTBETHI HA KOHTPOJLHBIC BOIPOCHI.

7.2.2. Tunosbie 3aganus npoMe;xyTouHoro recruposanusa CAO Pocaucranr

[TonHbIil cOOpHUK TECTOB MO Kypcy «O01mas XuMuueckas TEXHOIOT U -
https://edu.rosdistant.ru/mod/quiz/view.php?id=51959

7.2.3 Tembl NMCbMEHHBIX Pa0oOT (He MpPeAyCMOTPEHbI)


https://edu.rosdistant.ru/mod/quiz/view.php?id=51959

7.3.0neHOYHbIE CpeacTBa AISNPOMEKYTOYHOH aTTeCTAIMH IO HTOraM OCBOCHHS
AUCHMILTHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHON aTTeCcTAlul

Cemectp 4

Moayab Ne 1

Tect Nel Cpipbe XMMHUECKON TEXHOJIOTUU. XUMUYECKOE IIPOU3BOJICTBO U XUMUKO-
TEXHOJIOTHYECKUH mponecc, kiaaccupurarms X TT1

1. COBOKYITHOCTH MTApaMETPOB, ONPEACTIAIONINX YCIOBHUS paOOTHI anapara Uil CUCTEMBI
alrapaTroB, HA3BIBAKOT
@) TEXHOJIOTHYECKUH PEIKHIM;
b) TexnonOrMUECKas KapTa;
C) TEXHOJIOTHUYECKAs CXeMa;
d)onTuManbHbIE YCIOBHS.

2. XUMUYECKUE BEIIECTBA, IMOTyYaeMbI€ B pe3yJIbTaTe MepepadOoTKU ChIPhs U MpeIHa3HAYCHHbBIC
JIIA HOTpe6HCHI/I5{, Ha3bIBAIOT:
a) MPOIYKTaMH;
b) enessiMu poykTaMuy;
C) MONTYIPOAYKTaMHU;
d)cHHTE3MpYEeMBIMH BELIECTBAMHU

3BemiecTBa U MaTepualbl, IpeAHa3HAYEHHBIE JUIs 1epepadOTKU B IPOMBIIIIEHHOM ITPOU3BOJICTBE,
Ha3bIBAIOT.
a) MOMyTIPOAYKT;
b) ceipbé;
C) moOOYHBIH MPOIYKT;
d) orxozpl.

4. Ecnu B XUMAYECKOM IMPOU3BOACTBE PALIMOHAJIBHO UCITIOJIB3YOTCA BCEC KOMIIOHCHTBI
CBIPbA U SQHCPTHUU U HC HAPYIIACTCA 9KOJIOTMUCCKOC paBHOBECUEC, TO UCIIOJIb3yEMast
TCXHOJIOI'UA:
) yIy4IieHHas;
b) manoorxoanas;
€)6e30TX01Has;
d)marnosarparHasi.

5. K BropuunbiM 3HepreTuueckuM pecypcam (BOP) otHocuTCS 3HEprust
a) CIKUTAHUA YTJIA;
b) CIKUT'aHUEC NPEBCCUHDI;
C) HOIYTHO BEIpabaThIBAEMOTro Napa M HarpeBaeMoi BOJIBI;
d) cxxkuranumst IPUPOIHOTO Ta3a u Topda.

6. COBOKYHHOCTB OTXO0B IMMPOU3BOJACTBA U HOTpe6J'ICHI/I$[, MPUTOJHBIX B KaUCCTBC
OCHOBHOTI'O WJIK BCIIOMOT'ATCJIbHOT'O ChIPbA IJIS BBIITYCKaA HCHCBOﬁ MMpoaAyKIHHU, — 3TO
MaTepHaTbHBIE PECYPCHI:

a) MepBUYHEIC;
b) ocHoBHBIE;
C) UCXOJTHBIE;



d) BTOpHUHBIE

7. B cTpyKType XMMHUUYECKOTO MPOU3BOJICTBA CTAUs O] HOMEPOM 2 COOTBETCTBYET.
a) BBIJICTICHUE OCHOBHOTO MPOIYKTA;
b) canurapHas ourcTKA M yTHIM3AIUSA OTXO0B;
C) MOTOTOBKA CHIPHS;
d) xumMuueckoe npeBpalieHue ChIpbs.

8.B cTpykType XMMHUUYECKOIr0 MPOU3BOICTBA CTAIAMS 1IOJI HOMEPOM 3 Ha3bIBACTCA:
a) BBIJICTICHHE OCHOBHOTO MPOIYKTA;
b) CaHuTapHasg OYUCTKa U YTUJIM3alUsA OTXOJ0B;
C) TMOATOTOBKA ChIPbA;
d) xumMugecKoe TpeBpaIIcHue CHIPh.

9. B cTpyKType XMMHUUYECKOT0 MPOU3BOJICTBA CTAUs MO HOMEPOM | Ha3bIBaeTCs:
a) BBLIENICHIE OCHOBHOTO IPOJYKTa;
b) caruTapHast ouncTKa M YTHIIH3AIUS OTXO/IOB,;
C) HOATOTOBKA CHIPHS;
d) XuMHYecKoe MPEeBPaICHUE ChIPBSL.

10. Xumuueckoe MMpOU3BOJACTBO, BPCAHLIC IIOCICACTBUA ACATCIBHOCTHU KOTOPOI'oO HC
MMPEBLIMIAKOT YPOBHA, AOIMYCTHUMOI'O CaHUTApHBIMU HOpMaMH, HO YaCTb CbIpbsi U
MaTCpHraJIOB ICPEXOAUT B OTXOAbI, — 3TO ITPOU3BOACTBO!

a) MaJIOOTXO/IHOE;
b) 6ezorx0aHOCE;
C ) BTOPHYHOE;

d) HeucnpagHoe.

Tect Ne 2 XHMHKO-TEXHOJIOTHMYECKass CHCTEMA. TexHonornyeckue cxeMbl. XHUMMKO-
TCXHOJIOTHYCCKHUEC ITPOLCCCHI. OcHOBHBIC TTOKA3aTEIN XUMUKO-TEXHOJIOTTYECKOIO mnmponecca

1. BzauMocBs3b MCKAY OTACJIBHBIMU allllapaTaMi U p€aKTOpaMu IPOU3BOACTBCHHOT'O
Ipouecca ¢ ONMUCAHUEM MPOUCXOASAIIMX B HUX MPOIIECCOB U MPEBPAILICHUN — 3TO:
a) TEXHOJIOTHYECKas CXeMa;
b) mocnenoBarenbHOCTD anmaparos;
C) cxeMaTHuecKoe N300pakeHue;
d) ycroBHOE 00603HaYEHHE ANMapaToB.

2. XapaKTepI/ICTI/IKa XUMHUYCCKOI0 MMpOn3BOJACTBA KITPOU3BOAUTCIIBHOCTE)»? OTHOCHUTCA K:
a) TEXHMYECKUM TTOKA3aTENAM
b) sxoHOMHUECKMM TIOKa3aTENSAM;
C) 3KCIUIyaTalMOHHBIM II0KA3aTesIsIM;
d) conmanbHBIM MOKA3aTENSAM.

3. XapaKTepI/ICTI/IKa XUMHUYCCKOTO MMPONU3BOJACTBA «cebeCTONMOCTh MMpOaAYKIIUU»
OTHOCHUTCA K
a) TEXHHYECKUM TIOKA3ATENSIM;
b) sxoHOMHUUYECKMM TTOKA3aTENAM;
C) 3KCIUTyaTalMOHHBIM TIOKA3aTENSIM;
d) conmansHpIM MOKA3aTEISIM.

4. DHEProTexXHOJIOTNYECKask CXeMa MPOU3BOJICTBA OTINYAETCS OT TEXHOJIOTHYECKOM:
@) IPUCYTCTBHEM TEINIOOOMEHHOH anmnaparypsl;



b) Hamuumem sHepreTIIEcKOro y3na;
C) HaJIMYMEM OYUCTHBIX COOPYKEHUIH;
d) peanusarueii IPUEMOB pereHepaliy U PEKyIepalii TeIia U SHEPTHH.

5. Cpennee Bpems QyHKITMOHUPOBAHUS XUMHUKO-TEXHOJIOTUIECKON CUCTEMBI MEXKTY
OTKa3aMHu €€ 3JICMCHTOB HJIM YHUCJIO OTKA30B, UJIN O6IJ.I€€ BpEMs IIPOCTOA 3a IIaHHBIfI
IEpHUOA — 3TO MOKA3aTCJIN:
a) HaJICKHOCTH;
b) ycroiiunsocTu;
C) yIpaBIsSEMOCTH;
d) peakTHBHOCTH.

6. Ecan IIpU AOITYCTUMBIX U3MCHCHHAX YCJ'IOBI/Iﬁ XUMHKO-TCXHOJOI'HYCCKOro mpouecca
€T0 IMOKAa3aTCIu COXPAHAIOTC B 3aJaHHBIX IIPECACIaxX, TO XUMHUKO-TEXHOJIOIrH4ECKas
CHUCTEMAa Ha3bIBACTCA:
8) HEIYBCTBHTEIIbHO;
b) ympasnstemolii;
C) aKTUBHOH;
d) aBTOHOMHO}A.

7. XMMHKO-TEXHOJIOTHYECKasi CHUCTeMa, MO3BOJIAIONIAsl HA OJHOM OOOPYIOBAaHWUU TOCIIE
HCKOTOPBIX W3MEHECHUH KOMIIOHOBKH O60pyI[OBaHI/I$I U PCKHUMHBIX I1apaMETPOB
pe€ain30BaThb pa3IMYHbIC XUMHUKO-TCXHOJIOTHYICCKUC ITPOLECCChI, HA3BIBACTCA:

a) HeympaBJisiemasi;

b) kommiekcHast;

C) mepecTpanBaeMasi;

d) nepeobopymoBaHHasl.

8.Ilonsatne «cremeHb MMpCBpalICHUA» OTHOCAT:
a) K MOYIIPOAYKTaM;
b) k mpoxykram;
C) K OTXOJIaM MPOU3BOJICTBA;
d) K HCXOHBIM peareHTaM.

9.HOH5[TI/IC «CTCIICHb KOHBEPCUN» OTHOCAT
a) K TOIYyHpOIyKTaM;
b) x mpomykram;
C) K OTXOJaM MPOHU3BOJICTBA;
d) X HCXOOHBIM pearcHTaMm.

10. TexHoIOrHUECKUH TOKa3aTelb X4 0003HAYAET.
8) HEM3BECTHOE KOJIMYECTBO BEUIECTBA A;
b) BeIxoa MpoyKTa A;
C) CTeTeHb IPEBPAIICHUS pearcHTa A;
d) KOJIM4ECTBO MPOpPEarupoBaBIIEro BEIIecTBa A.

Tect Ne 3 HpI/IHL[I/IHBI KHaCCI/I(bI/IKaL[I/II/I XUMHUKO-TCXHOJIOTHYCCKUX ITPOLICCCOB. I'oMmoreHHsIe U
TCTCPOTCHHLIC ITPOLIECCHI

1.Ilo arperatHoMy ((ha30BOMY) COCTOSHHUIO B3aWMOJICHCTBYIONIUX BEIIECTB. MPHUHSITO
JEIUTh TEXHOJIOTUYECKUE MPOLIECCHl U COOTBETCTBYIOIIME UM almnaparhbl Ha:
@) Ha XKXHUIKOCTHBIE, Ta30BBIE M TBEpAO(a3HEIE;,
b) wa romorenmbie U reTeporeHHbIE;
C) Ha OJHOPOIHEIC U HEOHOPOIHBIE;



d) Ha mpOCTBIE M CIOXKHBIE.

2. Ecnu Bce KOMITOHEHTHI peaKIIMOHHOM CMECH HaXOsTCs B OJTHOH (hase, To mporiece
Ha3bIBACTCS:
a) ra30AMHAMHYCCKUM,
b) ruaponuHamMuveckum;
C) romo(a3HbIM;
d) rerepodazupM

3. Ecnin mo MeHbnIiei MEpE OAMH M3 KOMIIOHCHTOB peaKHHOHHOﬁ CMECH HaXOOUTCA B
(1)330BOM COCTOSAHHNH, OTIUYaroIIuMCAaA OT (1)330B01"0 COCTOAHHUA  OCTAJIbHBIX
KOMITIOHCHTOB, TO Takou IpouecC Ha3bIBACTCH:

a) ra3oJMHAMUYCCKUM;
b) rumponuHaMIUECKUM;
C) romodasHbIM;

d) rerepodazHbiM.

4. B TOMOTeHHBIX CHCTEMaX BCE pearupyromire BEImecTBa HaXoaiITcs B a3ax:
a) B Pa3HBIX;
b) rasosoii (1), xwuakoit (k) uiu TBepIOH (T);
C) Ta3-XKHUIKOCTh (T—XK), Ta3-TBepoe (T—T), Ta3-KUAKOCTh-KUIKOCTD (T-K-K);
d) KuaKOCTB-TBEPIOE (K-T), JKUAKOCTH-IKHIKOCTh (3K-)K), HUAKOCTb-Ta3 (K-T).

5. reTeporeHHLIMI/I ABJIAKOTCA CUCTCEMBI, COCTOAILINC:
a) u3 aByx u Oomnee (as;
b) u3 ammuaka u xnopa;
¢) u3 H,0 u C,HsOH
d) u3 O, u H,

6. K romoreHHbIM TipolieccaM 13 NPUBEACHHBIX PEAKIIUNA OTHOCHUTCS:
a) 2H,S +30, = 2S0, + 2H,0;
b) 2H,S +Zn0O = ZnS + 2H,0
c) 4FeS, +110, = 850, + 2Fe,04;
d) CO, + CaO = CaCOg;

7. T'eTepOoreHHON ABIISIETCS CUCTEMA!
a) HyOp ; CoHsOH;
b) HyOpx ; HoOpy,
¢) HyOqy, NHs;
d) HCI; H,O.

8. YBennueHue noBepXHOCTH COMPUKOCHOBEHHUS (pa3 B cCTEME
NHsz + H,O = NH4sOH nocturaercst pa3BuTieM MOBEpXHOCTH OoJIee TsHKEIoH (asbl:
a) paszopsruBanuem H,0;
b) paBHOMepHBIM pacnpenenenuem NHs ;
C) mojadeil aMMHaKa MmoJl JaBJICHHEM;
d) ucmapeHnemM aMMHaKa;

9. TToBepXHOCTH KUAKOH (Pa3bl HE MOKET OBITH YBEITHUYCHA:
a) GapOaraxem;
b) pas6psisruBanuem;
C) pacrpe/eieHIeM TOHKOH IUIEHKON Ha HacaJIKe;
d) arnmomepariueii;



10. ITpouecc nmpotekaet B qudPpy3noHHON 00J1aCTH, E€CITH:
a) cKopocTh AP PY3MOHHOTO TMPOIIecca 3HAYUTEIBHO OOJIbIIE CKOPOCTH XUMHUUECKON PEaKIIvH;
b) ckopocts mudby3noHHOTrO Mpolecca 3HAYUTENEHO MEHBIIIE CKOPOCTH XUMHUUECKOH PeaKIHu;
C) CKOPOCTH BCEX CTaIuil COM3MEPHMBI;
d) cremenb MpeBpaICHAUS pearcHTa He 3aBUCHT OT JIJIMHBI PeakTopa.

Monayas 2

Tect Ne 4 Buibpl XUMHYECKUX PEAKTOPOB. PeakTophl naeanbHOro CMEMIEHUS U UI€ATbHOTO
BBITECHEHUS. PEaKkTOpHI JIJIs1 TOMOTEHHBIX M T€TEPOTreHHBIX MPOIIECCOB C TBEP0i (ha3ou, s
ra30KUIKOCTHBIX ITPOIIECCOB

1. PeakTop Ha3bIBaeTCS MOJIUTPONIUYECKUM, €CIIU:

@) 3a cyeT TeIuIo0OMeHa C OKpY’Karolleil cpeoil B HeM obecnednBaeTcs IIOCTOSHCTBO TEMIIEPaTyphl M IIOJHOCTHIO
KOMIIGHCHUPYETCS BEIJICTICHHE MU MOTJIOIIEHUE TEIUIOTHl PEaKInHm;

b) B HEM OTCYTCTBYET TEIIIOOOMEH C OKPYIKAIOIICH Cpeoil U BCsl BBIAGIACMAsl WITH NOTJIONIaeMas B PE3yJIbTaTe
XMMHUYECKHX ITPOIECCOB TEIIOTa HAET Ha HarpeB WM OXJIAXKCHUE PEAKIMOHHOW CMECH;

C) TermoBoi 3 dexT mpoTekaromeil B HEM XUMUYECKON PEaKIui YACTHIHO KOMIIEHCHPYETCS 33 CUET TeIUI00OMEeHa
C OKpY’KaromeH cpeioi ¥ YaCTHIHO BBI3BIBAECT N3MEHEHNE TEMIIEPaTyphl pEaKIIMOHHOM CMEecH;

d) mommepxaHue HEOGXOIUMON TEMIIEPATYPHI MPOLIECcCa OCYIIECTBISCTCS TOIBKO 38 CUET TEIIOThI XUMHUYECKOTO
nporiecca 0e3 UCTIONb30BaHMS BHEITHUX UCTOYHUKOB SHEPTHH.

2. B PE€aKTOPC UACAJIBHOI'O BEITCCHCHUS 110 JJIMHE PCAKTOPA CKOPOCTb PCAKIINH
a) yMCHbBINACeTCS,
b) yBenmumBaercs;
C) He MeHseTCs,;
d) mpoxoauT Yepe3 MaKCHMyM.

3. B peakTope naeanbHOro BBITECHEHHUS T10 JUTHHE PEeakTopa KOHIICHTPALUS peareHTOB
a) yMeHbIlaeTcs;
b) yBenuuusaercs;
C) He MEHsSETCS,
d) mpoxoauT Yepe3 MAKCHMYM.

4. B PCAKTOPEC UACAIBHOI'O BBITCCHCHHA 110 IJIMHE PEAKTOPa CTCIICHL IMPEBPAILCHUA
a) yMeHbIIaeTCs;
b) yBenmunsaercs;
C) HEe MeHSETCS,
d) mpoxoauT Yepe3 MaKCHMyM.

5. B peaktope naeaibHOTrO CMEIIEHUs B JII000H TOUKE peakTopa
a) KOHIICHTpAIUN pEarcHTOB U NPOAYKTOB PCaKIUU OJJUHAKOBBI;
b) koHmeHTpanmu peareHTOB U MPOAYKTOB PEAKIIUH MEHSIOTCS;
C) KOHIICHTpAIM1 pearcHTOB U NPOAYKTOB PCAKIIMU BO3PACTAIOT,
d) KOHIIEHTpAIMHU PEAreHTOB U MPOIYKTOB PEAKIIMH YMEHBIIAIOTCS.

6.B PCAKTOPC UACAIIBHOI'O CMCIICHUA IBUKYIIAad CHUJIa
a) yBeIHYUBACTCS;
b) ymenburaercs;
C) HE MEHSETCS,;
d) paBHa HyJIIO.



7. Kackag peakTopoB CMEIICHUS TPUMEHSIETCS 1A
) YBEIHMYCHUS POU3BOAUTEIBHOCTH YCTAHOBKH;
b) momaBnenuss MOGOYHBIX peakiuii;
C) YBEJIHYCHUS BBIXOJA MPOAYKTA;
d) PKOHOMHM peareHTOB.

8. Bce wacTuibl peakilMOHHOM MacChl ABUKYTCS B 33JJaHHOM HaIlPaBJIECHUU, TOTHOCTHIO
BBITECHSISL, TTOI00HO TIOPIITHIO, HAXOISIINECS BIIEPEIN YaCTUIIBI IIOTOKA B PEAKTOPE
a) HICATHHOTO CMEIIICHUS;
d) mepuoanveckoro aeicTBUS;
C) aBTOKJIABHOI'O THIIA;
d) MaeanbHOro BHITECHEHMS.

9. HenpepbIBHO NOCTYNAIOIINE PEAr€HTHl MTHOBEHHO CMELIMBAIOTCA C PEAKIIMOHHOM
MacCcol U paBHOMEPHO PACIPEICIAIOTCS 110 BCEMY 00bEMY B PEaKTOpe
a) HUAeaNbHOTO CMENICHUS HEMPEPBIBHOTO JICHCTBHS;
b) nepuomnueckoro aeUCTBUS;
C) KOHTaKTHOM almapare;
d) wmeanbHOrO BHITCCHEHUS.

10. PeareHTnl 3arpyKaroT, BEIACPKUBAIOT 4O JOCTUKCHU A 3a,[[aHHOI>i CTCIICHU
NpPEBPAIICHHS M BBITPYKAIOT B PEakTOpe
a) HAeaNbHOTO CMELIEHUS,
b) nepuomnueckoro aeUCTBUS;
C) CTpyHHOro JEWUCTBHS;
d) wmeanbHOrO BHITCCHEHUS.

Tect Ne 5 CymHocTs 1 BUbI KaTainu3a. O01re 3aKOHOMEPHOCTH KaTaIUTUYECKUX PEaKLIUi.
KuHneTnka rereporeHHO-KaTalIuTHYECKUX peakiuid. KatanruTruueckue peakTopbl

1. AKTUBHOCTh KaTaJIU3aTopa - 3TO Mepa YCKOPSIOLIET0 BO3ACHCTBHS 110 OTHOIIEHUIO K
pCaKknuu:
a) 00paTHOM peaxIuu;
b) npsamoit peakiuu;
C) TpsIMOit U OOPATHOM;
d) naHHO#M (KOHKPETHOH ).

2. Karanuzatop BIUseT Ha :
a) CKOPOCTb JOCTHKEHHUS PABHOBECHS;
b) cocrosHue paBHOBECHS CHCTEMBI;
C) CKOPOCTb 0OPATHMBIX PEAKIIMIA;
d) ckopocTh peakiuii, n3MeHeHHE HEPTUH [ MOOCA KOTOPHIX MONOKUTENBHO.

3. KaTtanuzaTop BIUsIET HAa CKOPOCTh PEAKI[HIA:
a) 00paTHMBIX;
b) TepMomMHaMHUYECKHM HEBO3MOKHBIX;
C) TEPMOAWHAMHMYECKH BO3MOKHBIX;
d) moOBIX.

4. DHeprusi akTUBALUM - 3TO:
a) I/I36LITO‘IH3$I OHEPrusi, onpeacsitoias BO3SMOKHOCTb PECAKIINN;
b) wu3ObITOUHAs SHEPTUSL, ONPEETIAIOIIAs CKOPOCTh PEaKLUH;
C) OHEPrus, onpeacaronas COCTOAHUE PaBHOBECHU S,



d) osHeprus, onpeneNAOIIas TEMIIEPATYPY B 30HE PEAKIHH.

5. CeneKTUBHOCTBIO KaTaJIn3aTopa Ha3bIBACTCS CIIOCOOHOCTh YCKOPSTh PEAKIIUIO:
a) TpAMYIO;
b) o6parnyro;
C) 1eneByto (OCHOBHYIO);
d) mnpsmyio u o6paTHYO.

6. KaranuzaTtop yckopseT XUMHUUYECKYIO PEAKIIMIO 32 CYET YMEHbBIICHHS YHEPTUU
AKTUBAIWH,
a) TIPH 3TOM YCIIOKHACTCS MyTh PEaKIHH;
b) mpomecc ocraercs omHOCTATHHHBIM;
C) MyTh peaKIUK HE MEHSETCS,
d) peakiust npoxoauT 63 YHEPrETHIECKOTO bapbepa.

7. OTpuLaTENbHBIM KaTaJIn30M Ha3bIBACTCS:
a) sBJICHHE YCKOPEHUS MOOOYHBIX PEAKIIHIA;
b) 3aMCJICHUC CKOPOCTU PCAKIINH;
C) YCKOpEHHE CKOPOCTH OOPATHBIX PEAKIIHIA;
d) 3amemneHue CKOPOCTH OOPATHBIX PEAKIIUL.

8. TeMnepaTypoﬁ 3AXKUTI'aHUA KaTaJlu3aTopa Ha3bIBAKOT:
a) TeMIeparypy CHEeKaHHUs TBEpIOro KaTaanu3aropa;

b) MuHEManEHYIO Temmeparypy pearupyromieidl CMecH, MpH KOTOPOU MpOoIecC HAaYMHAET MPOTEKATh C
JIOCTAaTOYHOM IS MPAKTHUECKHUX IeNiei CKOPOCTHIO;

C) Temmeparypy MpOTeKaHHs KATATUTHYECKUX OKHCIUTEIbHBIX MPOIIECCOB;
d) BepxHuil npeen TEPMOCTONKOCTH KaTallu3aTopa.

9.B cJ1ydac nmpoBCACHHA TOMOICHHBIX KAaTAJIMTUYCCKHUX IPOUCCCOB KATAJIU3aTOP
HaXO0IUTCA:
a) BxuaKoii ase;
b) B Toii ke dase, yTO U peareHTHI;
C) B Ta30BOI (ase;
d) B TBepmoii dase.

10. CKOpOCTB TOMOT'CHHOI'O KaTAJIMTUYCCKOI'O Mpo1ecca 3aBUCUT OT:

a) KOHICHTpAIIUN pCarupyromux BEHICCTB, KOHUOCHTPAIMU KaTajlu3aropa, TEMIICpaTypbl, AaBJICHUS,
MHTCHCHUBHOCTHU IICPEMCILIMBAHUS,

b) xou(urypamnuu peakTopa, KOHIEHTPALUK PEATHPYIOIINX BEIIECTB, TEMIIEPATYPHI, JABICHHS;

C) oT (I)aSOBOFO COCTaBa pearcHTOB, IVIOIAAX IMTOBEPXHOCTHU KAaTAJIN3aTOPA, KOHICHTPALIUU pearupyrommnx
BCHICCTB, KOHLUCHTPALUU KaTalnu3aTopa, TEMIICPATYPbI;

d) OHEPIruu aKTUBALIMU PEAKI MU, KOHICHTPAIUU KATAJIN3aTOPa U TEMIICPATYPHI.
Moayas 3

Tect Ne 6. Texnonorus cBsi3anHoro azora. [IpousBoactBo ammuaxa. [Tpon3BoacTBO a30THOM
KHUCJIOTBI

1. OCcHOBHBIM CIIOCOOOM TIONTYUEHUS a30Ta SABIISETCS:
a) Owuosormueckas GpuUKcaIus;
b) 1manaMuaHEBIH cOCOO;
C) CIKMIKEHHUE BO3/lyXa C NOCICAYIOIINM pa3ICICHUEM Ha KOMIIOHCHTHI;
d) amcopOrwst U3 BO3ayXa HA TBEP/BIX aICOPOEHTAX



a)
b)

d)

a)
b)

d)

a)
b)
<)
d)

b)

c)
d)

b)
<)
d)

a)
b)
c)
d)

a)
b)

d)

2. Ilpouecc pa3aeneHust BO3iyxa COCTOUT U3 CTAIUM, CICAYIOIMX B TPUBEICHHOMN
[IOCIEI0BATEILHOCTH:

a) OYHMCTKa BO3yXa OT IbIJIK U MCXaHUYCCKUX HpI/IMeCCﬁ, CIKaTHUC BO3yXa B KOMIIpeCCOpax, OCylIKa u
ounctka oT CO2 u YrieBoaopoaoB, CKUKCHUC U peKTI/I(i)I/IKaHI/Iﬂ;

b) CIKAaTHC BO3AYyXa B KOMIIPECCOpaAX, OCylIKa U OYUCTKA OT CO2nu YrjieBoaopoa0B, OYUCTKA BO3AyXa OT
NObIIN 1 MEXaHHYCCKUX HpHMeCCﬁ, CXKHMIXKCHHUC U peKTI/I(l)I/IKaIII/IH;

C) ©Xarue BO3AyXa B KOMIIPECCOPAX, OYMCTKA BO3AyXa OT IbLIA W MEXaHUYCCKUX MPHMECEH, OCYLIKa U
ounctka or CO2 1 yTriieBoIOpOIOB, CKMIKEHUE U PEKTU(UKAITHS;

d) ocymka i ounctka or CO2 ¥ yIIIeBOJOPOAOB, OYHUCTKA BO3AyXa OT MBLUIH H MEXaHHIECKUX MIPHMECEH,
C)KaTHe BO3IyXa B KOMIIPECCOPAX, CKIKEHUE U PEKTH(UKALINS.

3. Ouncrka BO31yXa OT IBUIM OCYILECTBISETCS:
B PYKaBHBIX U MACIISHBIX (QHIBTPAX;
B PYKaBHBIX (DHUIBTPAX;
B MaCIISTHBIX (DHIIBTPaXx;
B PYKaBHBIX, MAaCJISTHBIX ¥ 3PHUCTHIX (DUIIbTpax.

4. Ouncrtka BO3yXa OT JUOKCHU A YIIIEpOJa MOXKET OCYHICCTBIIATHCA:
abcopOIKeli pacTBOpaMu IIesiouci, aacopOIreii Ha IICOTUTaX, BBIMOPAKUBAHHEM;
abcopOIKeli pacTBOpaMu CoJIeld, aacopOIel Ha [ICOIUTaX, BRIMOPaKMBAHUEM;

abcopOIKeli pacTBOpaMHU IeNIOUeH, afcopOIMeil Ha yIIIsax, CUIMKAreie M IIe0JIUTaxX, a TaKKe
BbBIMOPAKUBAHUCM

abcopOmmeit pacTBOpaMH IIEN0YeH, 1 BEIMOPAKHBAHHEM.

5. Ouuctka Bo3ayxa OT YIJIeBOJOPOAOB OCYIIECTBIISIETCS:
abcopOIKeli pacTBOpaMu IIeliouci, aacopOIreii Ha IICOTUTaX, BBIMOPAKUBAHHEM;
ajicopOIMel Ha [E0IUTaX MPH HU3KHUX TEMIIEpaTypaX, BHIMOPAKUBAHUEM;
ajicopOIMeii Ha CHIIMKAreiae MpH HU3KUX TEMIEpaTypax;
abcopOnyeit Ha LEoINTaxX MPU OXJIAXKICHHH.

6. Ha ycranoBkax AKT-16 Bo3yx ckumaercs B TypOOKOMIIpeccopax A0 JaBJICHUS:
6 MlIla;
0,6 MIla:
3 Mlla;
0,3 MllIa.

7. YcranoBka AKT-16 mo3BosisieT mosryyaTh:
a30T ¥ KHCIIOPOTI;
SKUAKUH a30T U )KUJIKUHA KHCIIOPOTI;
TEXHUYECKUN M TEXHOJIOTHUSCKUI KHCIOPOA U «IHCTHIN a30T;

TEXHUYECKUN U TEXHOJIOTMYECKUI KUCIIOPOJ, YUACTBIN a30T U HEOHOI'€JIEBYHO CMECh;

8. «YucThIi» a30T CONEPIKUT a30Ta:
99,99 %;
99,998 %:
99,98 %,
99,95 %.

9. TeXHOTOTUYECKHUI KUCIOPOI COAEPKUT KUCIOpOa:
99-100 %;
95-98 %:
98,99 %j;
99,95 %.



a)
b)
c)
d)

10. Tlox BICOKOTEMIIEpATYpPHOU (uKcamueit aTMocepHOro a30Ta MOHUMAIOT:
MOTJIONICHHE a30Ta KapOUJOM KaJIbITUs;
npsAMo¢C B3aHMO,HeI71CTBPIe a30Ta U KUCJIOPOJa;
psIMOE B3aUMOJIEUCTBUE a30Ta U BOJAOPO/A;
IpsIMOE B3aMMOJENCTBHE a30Ta U KMCIOPOAA U IPSAMOE B3aUMOAECHCTBUE a30Ta U BOAOPOLA.

Tect Ne 7 OcHoBHBIC HamnpaBiieHUus HeTenepepadoTKu

a)
b)

c)
d)

a)
b)

c)
d)

b)
<)
d)

b)

c)
d)

a)
b)
d)
a)
b)
d)
a)
b)

d)

1. AJ'IKI/IJ'II/IpOBaHI/IC 0OBIYHO MMpOBOAAT B IIPUCYTCTBUU CIICAYIOIICTO KaTajln3aTopa:
MOPOIIKA METAJUIMYECKOH MIIaTUHBI;

IUTATUHBI, HAHECEHHON Ha alIOMOCHIINKAT;

QITIOMOCHITHKATA,;

CEpHOM KUCIIOTHI.

2. PeKTI/I(bI/IKaHI/IOHHBIe KOJIOHHBI, pa6OTaI-OI_HI/IC ITPpU IMMOBBIIICHHOM JIaBJICHUU
Inpe€aHa3HAa4YCHBbI:

JUIst cTa0WIIM3alyy Wi OTOSH3MHUBAHUS HeTeH, CTaOMIM3aliK OCH3MHOB MIEPErOHKN He()TH M BTOPHUYHBIX
HPOLIECCOB;

MepEeroHKU He)TH Ha y3KHe MaclisiHbIe (paKiMU U TYIPOH;

(pakIMOHUPOBaHUS Ma3yTa Ha BAKYYMHBIH I'a301JIb U I'YAPOH;

(pakuMOHHPOBaHHS HEPTE3aBOACKHX MIIH IOITyTHBIX HE(TSIHBIX TA30B..

3. IlepBuunas nepepaboTka HEPTH 3aKITIOYACTCS B:
00e3BOKHBAaHNH U 00E€CCOIMBAHUN HE(PTH;
(UITBTPOBAHUH H OCYIIIKE;
ANEKTPOHATN3E U OCAKICHUM;
pekTrdUKanuu npu aTMOCHEPHOM JaBICHHH

4. TemnoBas 00paboTKa HEPTHU 0 FIAEKTPOOOECCOIMBAHUSA HEOOX0AMMa JIJIS:
CHUXKXCHUS BA3KOCTHU U IINIOTHOCTU Heq)TI/I;
TIOBBIILICHUSA paCTBOpI/IMOCTI/I;
o0JeruyeHust pa3pymeHus SMyJIbCHIA;
I yAaJICHUA paCTBOPCHHBIX I'a30B

5. Tleperonka He(TH — 3TO MpoOIIECC:
pasneneHnst HeTH ¥ ra30B Ha (ppakiny, OTIINYAIOIINeCsS TEMIIepaTypoil KUIICHNS;
pasneneHust HeTH U ra30B HA PpaKIMH, OTINYAIONINECS] MOJICKYIIIPHOH Maccoi
pasneneHust HeTH ¥ ra30B Ha (ppaKkiny, OTIHMYAIONINECs BI3KOCTHIO;
HpoLECC MOIyYEHUS! TOILIHB.

6. Ileperonka ¢ pekTuguKanue — 3To :
IMPpOIECC MHOT'OKPATHOT'O UCTTAPCHUSA Y KUAKOCTU C LEJIBIO MOJTYUYCHUA YUCThIX KOMIIOHCHTOB,
MacCOOOMEHHBIN IMpoUECC IMYTEM MHOT'OKPATHOI'O MPOTUBOTOYHOT'O KOHTAKTUPOBAHUSA TAPOB MU KUAKOCTH,
nporiecc (pU3NUECKOro pas3aeieHus HehTu Ha BpaKiuy;
nponecc ucnapeHruss KOMIIOHEHTOB HC(i)TI/I.

7. benszuHoBas (pakius XapaKTepu3yeTcsi TeMIlepaTypoi KUIEeHUS:
1o 80°C;
1o 140°C;
1o 110°C;
1o 240°C.



8. KepocuHoBast ppakuus xapakTepu3yeTcsi HHTEPBAJIOM TeMIIEpaTyp KUICHUS:
a) 140 - 240 °C;
b) 80 -140°C;
c) 110 - 140°C;
d) 140 -180°C.

9. JluzenbHas (TazoiieBast) (Gpakius XapaKTepU3yeTcss UHTEPBAJIOM TEMIIEPATyp
KHUTICHUS:
a) 140-240°C;
b) 240 - 350°C;
¢) 350 - 400°C;
d) 240 -280°C.

10. B mporecce HermyOokoit armMochepHOi IeperoHku HeTH MazyT o0paszyeTcs:
a) B IM3ENBHOM (Qpakuuu mpu Temreparype xo 350°C;
b) B ocratke pu Temmeparype Boimie 350°C;
C) B TSDKENIOM OCTaTKe Tpu Temreparype Bbitie 450°C;
d) B ky6oBOM ocrarke mpu Temmepatrype 250°C

Tect Ne 8 Karanu3s u 3a1mra oKpyxarouieil cpebl

1. st OYMCTKHM XBOCTOBBIX Ia30B MTPOU3BOCTBA A30THOM KHUCIOTHI IPUMEHSIOTCS:
a) KaTalu3aTOpbl Ha OCHOBE MEJIH;
b) karanuzaTopbl Ha OCHOBE METAJIOB ILIATUHOBOM IPYIIIIbL;
C) aacopOIMOHHBIE METO/IBI;
d) abGcopOIHOHHBIE METO/IBI.

2. Hpouecc KaTAJIUTHUYCCKOI'0 BOCCTAHOBJICHHA XBOCTOBBIX I'a30B IPUPOAHBIM I'a30M
HpOI/ICXOI[I/IT HpI/II
a) 700 - 800°C;
b) 1000°C;
c) 800 - 850°C;
d) 600-700°C.

3. HpOHCCC KAaTAJINTUYCCKOT'O BOCCTAHOBJICHU XBOCTOBBIX I'a30B aMMHUAKOM Ha
AJIIOMOBAaHAaZIMCBOM KaTaJIU3aTOPC MPOUCXOJUT IIPH:
a) 350 - 400°C;
b) 1000°C;
C) 240 - 280°C;
d) 600-700°C.

4. Jinst nocrmkenns K NO, B mpusemuoM ciioe armocdepst (0,085 mr/m®) ouncrka
XBOCTOBBIX T'a30B IPOM3BOJICTBA a30THON KUCIIOTHI TOJDKHA 00ECTIeYrBATh
OCTaTOYHYIO MX KOHLIEHTPAIIMIO HE BBILIE:

a) 0,01%;
b) 0,005%;
c) 0,001%;
d) 0,05%.

5. OqI/ICTKa XBOCTOBBIX I'a30B HpOH?;BOIICTBa a3OTHOI>'I KHUCJIOTHhI HpOI/I3BOI[I/ITCH:
a) myTeM MHOIJIOIIEHHS IIEIOYHBIMU PACTBOPAMH;
b) nyrem ancop6uuu Ha neonMTAX;



C) TIyTeM TIOTJIONICHHST BOJIOM;
d) KaTamTMTHYECKHM BOCCTAHOBJIEHHEM [0 MOJIEKYJISIPHOTO a30Ta.

6. B mporieccax caHUTapHOM KaTAIUTUYECKON OYMCTKH OTXOASIIMX Ta30B BHICOKOM
AKTUBHOCTBIO 00J1a/1al0T KaTaIn3aTOPhl HA OCHOBE :

a) OyaropoaHBIX METAUIOB (TUIATHHA, TTAJUIAIHIA, cCepeOpo | IIp.), OKCHIOB MapraHIa, MeIH, KoOambTa, a TakKe
OKCHJTHBIC KOHTaKTHBIC MACChl, AKTUBUPOBAHHBIC OJIArOPOJIHBIMU METAJJIAMH;

b) wukemns, xpoma, menu;
C) Maprauua, MEIy , XpoMa, HAHECEHHBIE Ha OKCUJI AFOMUHUS;
d) okcuma xenesa, okcuaa Xpoma, OKcuaa Kobaabsra

7. OcobeHHOCTh 11§010)1(S¢/6{0) ] KaTAJIMTHYECKON OYHMCTKH Ta30B 3aKIIFOYAETCS B TOM, 4YTO.
a) OHH IPOTEKAIOT IIPU MAJIbIX KOHIEHTPAIUSX YIAIAEMbIX IPUMECEH.
b) oHu marT BEICOKYIO 3D PEKTUBHOCTH OUUCTKH;
C) OHH IIPOTEKAIOT NP OOJIBIINX KOHICHTPALMAX YIAIICMBIX IPUMECEH;
d) oHM IPOSIBISIOT HU3KYIO 3P (HEKTUBHOCTH OUMCTKH.

8. OCHOBHBIM JOCTOMHCTBOM KaTAJIUTHUYCCKOI'O METOAa OYUCTKH Ia30B ABIACTCA TO, UTO:
@) OH JaeT BBICOKYIO CTCIIeHb OYHCTKH;
b) mnpu aTOM He TpebyeTcs NONONHUTENBHBIX PEareHTOB;
C) OH sBIISETCS ACIICBEIM;
d) oH sBISETCS CPABHUTEIHHO MPOCTHIM B OCYIICCTBICHHH.

9. OCHOBHBIM HEAOCTAaTKOM KAaTAJIUTHYCCKOI'O METOJAa OYMCTKH OTXOOAIIHUX I'a30B
ABJIACTCA.
a) 00pa3oBaHHe HOBBIX BEIIECTB, KOTOPbIE HAO YAAIAThH U3 ra3a abcopOuumeit uiu aacoponueit;
b) ou siBasieTcst noporocrosIINM;
C) TpebyeT MOTOTHUTEILHOTO 000PYI0BAHNS;
d) Tpebyer co3manus OnMpeaeIeHHON TeMITEPATyPHI.

10. [TocTymieHne B OKpPYXKAIOIIYI0 CpeAy pa3luyHbIX 3arpsi3HUTENIed CTpPOro
perJaMeHTHpYyeTCs 3aKOHOAATEeILCTBOM, YCTaHABIHUBAIOIIUM:
a) TIJIL, TIPK, IIIIIT;
b) TIJK, IJIC, TI/IB;
¢) [IIPU, UKC, IIKK;
d) TIPU, LY, IJIO.

7.3.2. KpuTepus 1 HOPMbI OLIEHKHU

dopma
MpOBeIeHUsI
Cemectp . Kpurepuu u HOpMbI OLEHKH
MPOMEKYTOUHOI
arTecTanuu
4 DK3aMeH (mo COTIUYHOY Crynent HaOpan 85-100 OGammoB
HaKOITUTEILHOMY [0 UTOTY WU3YYEHUS TUCIUTUTHHBI
pEUTHUHTY) B CEMECTPE.
«XOpOIIIO» Crynent HaOpan 70-84 6amios mo
UTOTY M3YYCHHUS IUCIUILIUHBI B
ceMecTpe.
«YIOBJIETBOPUTEIHHOY Crynent HaOpan 55-69 6amioB mo

UTOTY W3YYCHHUS IUCIUILIUHBI B
ceMecTpe.




Cemectp

dopma
NMPoOBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

«HEYOOBJICTBOPHUTECIBHOY

Crynent nabpan 0-54 GamioB 1o
WUTOTY W3YYCHHS IUCIHILTUHBI B
ceMecTpe.




8. YueOoHO-MeTOoAMYECKOE M HH(POPMALIMOHHOE 00ecneuyeHre TUCITHIIITMHBI

8.1. O6s13aTesibHAsI JIUTEPATypa

Tun (y4eOHUK, ydeOHOE

KoJyinyecTBO B

HAY4YHOM
Ne nocooue, yuedHo-
ABTOPBI, COCTABUTEJIH 3ar;iiaBue (3aroJji0BoK) I'ox u3nanus oudamorexe /
n/n MeToAnYecKoe mocooue,
HpaKTHKYM, Ap.) HaumenoBanmue
P YM, Ap. 3EC
1. OO01mast XxuMu4deckass TEXHOJIOTHS B
3bC
Komenera M.K. npuMepax, 1a00paTopHbBIX paboTax, 3agadax yaeOHoe ocooue 2021 -
«Znanium.comy
U TeCTax
2. O01mas xuMu4ecKas TEXHOJIOTUSA . BBEICHUE
. 9BC
3arkeiM A.1O. B MOJIETITUPOBAHUE XUMHKO- yuebHoe mocobue 2020 .
«Znanium.com»
TEXHOJIOTHYECKUX MPOIECCOB
3. OO6m1ast XuMH4YecKasi TEXHOJIOTHS U
Cannukos H.IO. H yuebHoe rnocobue 2021 9bC «Jlanb»
XUMHYeCKHe peakTopbl. COOpHUK 3a/1ad
4. ITonuxapos U.U., MaruHsb! 1 anmnaparbl XUMHYECKUX y4EOHUK 2020 OBbC «Jlanb»

Iaitnye M.T

MIPOM3BOJICTB U HeTerazonepepaboTKu




8.2. lonostHuTE/ILHAS IUTEPATYPA

Tun (y4eOHUK, ydeOHOE

KoJyinyecTBO B

HAY4YHOM
Ne nocooue, yuedHo-
ABTOPBI, COCTABUTEJIH 3ar;iiaBue (3aroJji0BoK) I'ox u3nanus oudamorexe /
n/n MeToAnYecKoe mocooue,
npaKTHKYM, 1p.) HaumenoBanmue
P » AP 3BC
7. Kysnemnora 1.M. u 1p.; mox | OOmas XxuMu4deckasi TEXHOJIOTHSI. YyeOHuk 2016 SBbC «JIaHB»
pea. Xapaamnuau X.09. OcCHOBHbIE KOHIIETIIIUY TPOEKTUPOBAHUS
XTC
8. | Armanckux U.H. XuMH4ecKass TEXHOJIOTHS V4eOHO0-METOINYECKOE 2015 9BC "IPRbooks"
nocooue
9. | XK. Kanpb6ekon [TpakTHKyM 10 00T XUMHUIECKOH Y4eOHoe mocodue 2013 OBC "IPRbooks"

[

TCXHOJIOTHH




8.3. IlepeyeHb mnpogeccHOHAIBHBIX 0a3 JAHHBIX M HHAOPMANMOHHBIX CHPABOYHBIX
cucTeM

e — XuMus B HHTEpecax yCTOMYMBOr0 Pa3BUTHS
B xypHane nyOJIMKYIOTCSI OpUTMHAaJbHbIE Hay4yHblE COOOLIEHHS MW 0030pbl MO XMMHUHU
IIPOLIECCOB, IPEACTABIIIONNUX OCHOBY IIPUHIMIIMAIBHO HOBBIX TEXHOJOTMH, CO3JaBAacMbIX B
MHTEpEcaXx YCTOMYMBOIO pPAa3BUTUSA, WM YCOBEPLICHCTBOBAHMS JACUCTBYIOIUX, COXPAaHEHUS
NPUPOIHON Cpebl, SKOHOMHU pecypcoB, sHeprocOepexenus. Bxoqur B Ilepeuenr BAK un
cucTeMy PUHIL. doctynen MTOJTHOTEKCTOBBIH apxuB C 2001 o 2005
rox: http://www.sibran.ru/journals/Hviur/

e — OrientalJournalOfChemistry
Hayunbiii perieHsupyemblii KypHai OTKpbITOoro goctymna. Ctpana: Uuaus. SI3bIk: aHTTTUACKUN.
[TyOnukyer pe3ynbTaThl HAyYHBIX WCCIEAOBAaHUNW B 00JacTH OOmeHd XuMHUHU, OHOXMMHH,
CIIEKTPOCKOIIMM, XHMHU OKpyxKawomeh cpenbl. JlocTynmeH mMmodHOTEKCTOBbIM apxuB ¢ 2008
roza: http://www.orientjchem.org/Archive.php

e — XUMHK

Pycckosi3bIuHblii callT o xumuu. Best yueOHas u cripaBouHasi HH(GOpMAIIKs Ha CaiiTe UMEET CChUTKH
Ha JIuTepaTypHble HCTOYHUKU. CalT nocTyneH 6e3 peructpanuu: http://www.xumuk.ru

8.4. [lepeuenb nmporpaMMHOro odecrneyeHust

Ne Hanmenosanue IO PexkBU3UTEI uoron:)pa
n/n (naTa, HOMep, CPOK el CTBHA)
1. | Windows Horoop Ne 690 or 19.05.2015r., cpoxk
JecTBHS - GECCPOUHO;
2. | Office Standard HoroBop Ne 690 or 19.05.2015r., cpok
neuictBust - Oeccpouno; [oroBop Ne 727 ot
20.07.2016r., cpok ieHcTBHs - O€CCPOYHO



http://www.sibran.ru/journals/Hviur/
http://www.orientjchem.org/Archive.php
http://www.xumuk.ru/

8.5. Onucanue MaTepHAIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYLIeCTBJIEHHUA
o0pa3oBaTeIbHOIO Mpouecca 1o JMCUUIINHE

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX

Ka0UHEeTOB, JJA00pPaTOPHii, MACTEPCKUX U

Ap- 00LEKTOB 1151 NPOBEACHUs . IlepeyeHb OCHOBHOTO 000PY10BaAHMS
NPAKTHYECKUX U JIAa0OPATOPHBIX 3aHATHH,

NMOMelIeHU JJIfl CAMOCTOATEILHON
paboThl 00y4yaoumxcs (HoMep ayJAUTOPUN)
1 [Tomemienue [Isi caMOCTOSATENBHONM PabOTHhI

obyyaromuxcs (I'-401)

CTOJ'IBI, CTYJIbA, KOMIIBXOTCPbI
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