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1. OBIIUE CBEIEHUSA

Yuebuas JUCHUITIIMHA «OCHOBBI TEXHOJIOTUH XUMHUYECKUX MMPOU3BOACTB» U3YHACTCA B IIATOM
ceMecTpe.
KypcoBas pabora/KypcoBoii poeKkT —He mpeaycMoTpeH(a).

1.1. dopma npomMeKyTOYHOHN aTTECTALUU:
3a4eT ¢ OLICHKOU
1.2. Mecto yuebHo¥ nucuuiuinabl B cTpykrype OITOIT

VYyebnas nucuumuiiHa «OCHOBBI TEXHOJOTHM XHUMHYECKHX IPOU3BOJICTB» OTHOCHUTCS K
qacTu, GOPMUPYEMOI yIaCTHUKAMH 00pa30BaTEIbHBIX OTHOIICHHIHA.

OcHOBOM 111  OCBOGHHS JUCUUIUIMHBI  SBISIOTCA  pe3yibTaThl  OOy4eHUs IO
HpeIlIHGCTByIOHII/IM OUCHUIIINHAM U HpaKTI/IKaM:

- MareMaTHueCKuil aHan3, MHTETpaibHble U AudepeHnnanIbHbIe UCUUCIICHHS,

— dusnka

- XuMuUs HEOpraHu4YecKas;

- ba30BbIil Kypc OpraHMuecKOl XUMUH;

- AHanmuTndeckas XUMUS;

- DOU3NKO-XUMHUYECKHE METOAbI aHAIN3a.

PesynbraTel 00y4yeHus o yuyeOHOM JUCIUTUIMHE, UCTIONB3YIOTCS MIPU U3YUYECHHUH CIIETYFOIIUX
JUCIUIUIMH Y IPOXOKICHUS TPAKTHK:

- OcCHOBHBIE NPOLECCH] U TEXHUKA 3aLIUThl OKPYKAIOIIEH Cpe/ibl;

— OCHOBBI MOJIETTUPOBAHUS IKOJIOTHYECKUX MPOLECCOB U CUCTEM;

— Teopm[ 158 HpaKTI/IKa HpOBeI[eHI/ISI BKCHepI/IMeHTaJ'H)HI)IX HCCHGHOB&HHﬁ;

— I/IMI/ITaHI/IOHHOG MO)IGJ'II/IpOBaHI/Ie B 3a1a4aX CUCTEMHOT'O I/IH)KI/IHI/IpI/IHFa

— [TpousBoacTBeHHas nmpaktuka. HayduHo-uccnemnoBarenbckas padoTa.

Pe3ynbpTaTel OocBOeHMsI yueOHOW MUCHUIUIMHBI B JaibHEiIIeM OyayT HCIOJB30BaHBI IMPH
BBIMIOJTHEHUH BBIITYCKHOW KBaJIM()UKAIIMOHHOM pabOTHI.

2. IEJMH U ILIAHUPYEMBIE PE3YJIbTATHI OBYUYEHMS 1O
JTUCHUIJIMHE

HenssMu wu3yyeHuss AUCUMIUIMHBI «OCHOBBI TEXHOJOTMM XHUMHUUYECKHX IPOU3BOJCTBY
SIBJISIFOTCSL:

— (¢opMUpOBaHHE TMOHATHS O XHUMHYECKOM IPOU3BOJCTBE KaK CJIOKHOW XHMHKO-
texHosorunaeckont cucreme (XTC);

— OCBOCHME METOJOB aHalIM3a M CHUHTE3a XHMHYECKOTO MPOU3BOJCTBA KaK XUMHUKO-
TEXHOJIOTHISCKOM CUCTEMBI;

— M3y4YEHHE OCHOB TEOPUH IPOIIECCa B XUMUUECKOM PEAKTOPE;

— (opMupOBaHHUE MOHATHS O MAaTEMaTUYECKOM MOJECIMPOBAHUU KaK METOJIE€ MCCIICIOBAHMS
XUMHUYECKHX TMPOIECCOB M PEAKTOPOB, 00 HEpapXUUeCKOW CTPYKTYpe MaTeMaTHUeCKOW MOJenu
MpoIiecca B XUMUUECKOM PEAKTOPE;

— M3y4eHHe OCHOB BBIOOpA U pacuéTa XUMHUYECKUX PEaKTOPOB;

— OCBOEHUE OIeHKH Y(PPEKTUBHOCTH XUMHUUYECKOTO MMPOU3BO/ICTBA;

— 3HaHHE (PU3UKO-XUMHUYECKHX OCHOB XMMUKO-TeXHONIOrHueckux mporeccon (XTII);

— OCBOCHHE Ha MPUMEpPEe MHOTOTOHHAKHOTO MPOMBINUICHHOTO XHMHUYECKOTO MPOU3BOJICTBA
(GUBUKO-XMMHYECKUX H  TEXHOJOTMYECKHX AacleKTOB aHaiW3a TMPOILECCOB  XHMHYECKOTO
MPOU3BOICTBA, BonpocoB opranu3amnuu XTI, rexnochepHoit 6e30macHoCTH;



2

— pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYECKHX CIOCOOHOCTEH
0o0ydJarmuxcsi B MPOLECCe HU3YYCHHS JUCUUIUIMHBI, MPUOOPETEHHE COBPEMEHHBIX HAayYHBIX
B3TJIAIOB, UACH B X0/ paOOThI ¢ Pa3IUYHBIMA HCTOYHUKAMH HHGOPMAIIIH;

— ¢opMupoBaHHE Y OOYYArOIIMXCS KOMIIETEHIINI, YCTAHOBJIICHHBIX O0O0pa30BaTEIBHON
nporpammoii B cootBercTBUU ¢ PI'OC BO 1o 1aHHO#M AUMCHHUIUIUHE.

PesynpTaTroM oOydeHuss 1o y4eOHOW AMCHUILUIMHE SIBIISIETCS OBIAJCHHE OOYYarOIIUMUCS
3HAaHUSAMH, YMCHHUSMH, HABBIKAMH M OIBITOM JICSITEIBHOCTH, XapaKTEPHU3YIOUIUMHU IPOIIECC
(GbOpMUPOBAHUS KOMIICTEHIIMI W OOCCIIEUYMBAIONIUMH JIOCTH)KCHUE TUTAHUPYEMBIX Pe3yJIbTaTOB
OCBOCHHS yU€OHOU JTUCIUILUIMHBI.

2.1.

CDOpMI/IpyeMBIe KOMIICTCHIINH, UHIAUKATOPBI HOCTHIKCHU A KOMHCTeHI_II/II\/’I,

COOTHECEHHBIE C IJITAHUPYEMBIMH pe3yJibTaTaMu 00yUYEHUS M0 AUCIUTIIIUHE!

KO)I M HAMMCHOBAaHHUE

Koa m HanmMeHOBaHHe

Ilnanupyembie pe3yJbTaThl 00y4eHHUsT

CriocobeH mpoBONTh
Hay4YHBIE UCCIIECOBAaHUS
110 OTACJIIBHBIM TEMaM
(pazmemam Tem) B

Co6op, 00paboTKa, aHaTN3 1
00001IIeHIEe HAyYHO-
TEXHUYECKOW nHpopMaImu B
COOTBETCTBYIOIIEH 00MacTu

palMOHAIBHOTO
NPUPOIOIIOIL30BAHNS U
OXpaHbl OKPY>KaoILIEH
Cpenbl, OCYIIECTBIAT
HpOFH03 TEXHOI'CHHOI'O
BO3JIeHICTBUS

obnacTtu 3HaHUH

npodeccnoHaATLHON NJ-TIK-1.3

JeSITETBHOCTH O06paboTka pe3ynbTaToB
HKCIIEPUMEHTA

[1K-2 NJI-TIK-2.1

Criocob6en ocymiecTisaTh | [IpoexTupoBanue u

pa3palboTKy u JKCIUTyaTalus

NPUMEHEHNE TEXHOJIIOTHH | TIPON3BOJICTBEHHBIX

KOMIIJICKCOB U CHCTEM 3aIlUTHI
OKpY’Karolllel cpelibl, B TOM
YHUCIIe MO0 MPOU3BOJICTBY HOBOU
MPOJIYKLHHU C YITy4IIEHHBIMU
9KOJIOTMYECKUMHU CBOMCTBAMH

HHIHKATOPA
KOMIIETEeHIINH 10 JUCHMILINHE
JOCTHZKEHHMS KOMIIETeH NI
I1K-1 WI-TIK-1.1 — omuceiBaet XII kak cnoxnyto XTC, ero

UEePAPXUUECKYIO CTPYKTYPY, JIEMEHTHI 1
ces3u XTC, obopynoBaHne, OCHOBHBIE
OTIaCHBIC 30HEI;

— TepeYucCIsieT U XapaKTepHu3yeT
OCHOBHBIE MIPOIIECCHI H PEAKTOPHI
XHMHYECKOH TEXHOJIOTHH;

— 000CHOBBIBAaeT BHIOOD
TEXHOJIOTHYECKUX CXEM, ITPOILIECCOB U
arnrnapaTroB OTJAEIbHBIX CTaAUMI
MHOTOTOHHa)KHOT'O TIPOU3BOJICTBA (Ha
IpUMepe CEPHOM KUCIIOTHI) C y4ETOM
sHepropecypcoddexkTuBHOCTH,
9KOJIOTHYECKON M TeXHOCHEpHOU
0€30I1aCHOCTH;

— 3HAeT U UCIOJIb3YET OCHOBHEIC
TEXHOJIOTHYECKHE KPUTEPUH
s¢pdpexruBrocTr XTII;

— TIPOM3BOAUT 0OOCHOBAHHBIH BHIOOD
THIIa XUMUYECKOTO PEaKTOpa;

— OLICHHMBAET TEXHOJIOTHYECKYIO
3(h(HheKTUBHOCTh XUMHUYECKUX
MPOU3BOICTB, X MPOU3BOJICTBECHHYIO U
JKOJIOTHYECKYIO 0€301aCHOCTb;

— 00OCHOBBIBAaET BEIOOP pallOHATILHOMN
TEXHOJIOTHYECKOH CXEMBI IPOU3BOACTBA
LIEJIEBOTO MPOJIYKTa;

— PpaccuUuTHIBAaeT M JaéT OLECHKY
TEXHOJIOTUYECKHUM TToKazaTeasiM X 111,

— pacCUUTHIBAET M30TEPMHUUECKHUE
OJIMHOYHBIE XUMHUECKHE PEAKTOPHI U
KacKaJl peakTOpOB UAEAIBHOIO CMELICHUS;
— TIOHMMaeT ONTHMAaJIbHBIN
TEMIIepPaTypPHBIN PEKUM U CIIOCOOBI €T
peanu3alyy B MPOMBINUIEHHBIX PEaKTOPaXx;
- OLICHUBAET TEXHOC(EPHYIO 0e30MacHOCTb
1 TeXHOJorndecKux pexumoB B XTC.

- pacrio3HaeT He0OXOIUMYTO IS
CaMOCTOSITEIIBHOTO U3yYEHHS HAYYHO-
TEXHUYECKYIO U CIIPABOYHYIO JIUTEPATYPY
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Kox u HaumMeHoBaHue
Koa n naumeHnoBanme I[Inanupyemblie pe3yabTaThl 00y4eHHUsI
HHIUKATOpPA

KOMIICTCHIINHU o JTUCIUIIINHE
JAOCTHXKCHHUH KOMIICTCHIINHN

10 TEMaTUKE UHIUBUAYaIbHBIX JOMAITHAX
3aJIaHMNI;

- CUCTeMaTH3UPYET HH(POPMAITUIO 110 TeMe
WHAVBUIYAIbHBIX JTOMAITHUX 3aJaHHi;
-POBOJIUT KOMIBIOTEPHBIH TOUCK
WHPOPMAIIUH IO TEME UHTUBHTY aJTbHBIX
JIOMAITHUX 3aaHUN;

-UHTEPIPETUPYET U  MPEICTABISICT B
WHIUBUAYABHBIX  JTOMAlIHUX — 3aJIaHHUSIX
Pe3yJIbTaThI pacYETOB U 00PaOOTKH TaHHBIX
T10 33/IaHHOM TEME.

3. CTPYKTYPA U COJEPKAHUE YUYEFHOU JUCIHUILIAHBI/MOY.JISA

O61as TpyA0EMKOCTh YUYEOHON AUCLUUILIMHBI IO y4U€OHOMY IUIaHY COCTaBJISIET:

110 3a04HOM (hopme 00ydeHus — 3 3.e. 96 qac.

3.1.  Crpykrypa yueOHOM AUCIUILTUHBI sl 00yUaIoIuXCsl 10 BUaM 3aHATUN
(3aounas ¢hopma 06yuenus)

CTpykTypa H 00beM JUCHHIIMHBI

KonTakTHas aynutopHas padora, | CamocrosiTeJbHas padoTa
’E gac 00yJalonIerocs, uac
£
2 s |z E
> =4 S ] - R @
O0beM AUCHANIHHBI £ g ) = g g = % S =
= -
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5 cemecTp 3a4eT ¢ 96 10 4 2 82 4
OLIEHKOH
Bcero:| 3auerc 96 10 4 2 82 4
OLICHKOM




3.2. Crpykrypa yueOHOH JUCIUTIINHBI I 00yUYarOIIMXCs O pa3ziesiaM U TeMaM JTUCIHIUIMHBL: (3a0uHas Gpopma oOydeHus )
Ilnannpyemblie Bubl yueOHOH padoThl
(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThi - Bujasl 1 gopMbI KOHTPOJILHBIX
OCBOCHHS: o N = 3 % MepONPUSITHH, 06ecneqp‘l‘nalomne 1(1)
KOJ(BI) HanmenoBanme pasziesios, Tem; o o 2 o g A 5 COBOKYIHOCTH TEKYIIIMH KOHTPOJIb
(hopmupyemoii(bix) ¢opMma(b1) IPOMEKYTOUHOI aTTeCTALINI g g g SIS 2 % = § yCcHeBaeMoOCTH,
KomneTeHuuu (i) n =) E g Sz E e S g (pOpPMBI POMEKYTOYHOTO KOHTPOJISI
AR ANODOR g 25 \§' \§ = E S é ycIeBaeMoCTH
AOCTHKEHUS = é' E S 2, é‘ = & E
KOMIIETCHIIMHN
IIsiThIi cemecTp
IK-1 Paznen |. XuMudyeckoe mpou3BOACTBO H XUMUYECKast X X X X 20 ®DOopMBI TEKYIIIETO KOHTPOJIS
NA-TIK-1.3 TEXHOJIOTHS 1o pazzeny |
[K-5 Tema 1.1 0,25 X 1.xoHTpONBHAS MIPOBEpKa o
WUI-TIK-5.1 Xumnueckas Texnonorus (XT) kak Hayka. OCHOBHBIC TTOHSITHSL. nexknuonnomy marepuainy (BMIIK1)
NA-TIK-5.2 Tema 1.2 0,25 X 2. 3amuTa J1a00paTOpHBIX padboT
NI-TIK-5.3 OCHOBHBIE MOICUCTEMBI U TEXHOJIOTMYECKAE KOMITOHEHTHI X1 1. 3.BBITIOJTHEHHE WHJIUBUYJIBHOTO
Tema 1.3. 0,25 X JIOMAIIHEro 3aAauus 1
Texnonornyeckue kputepru 3pdexkruHocTr XTI
Tema 1.4 0,25 X
CocraBnenue Matepuainbubix 6asancos XTII
IIpakTrueckoe 3anstue Ne 1.1 0,5 X
Pacuér TeopeTHiecKuX U MPAKTUIECKUX PACXOTHBIX
KO3 HUITUSHTOB UCXOIHOTO ChIPhsS U COCTABJICHUS
MarepuaibHbix OanancoB XTII
IIpakTudeckoe 3ansTre Ne 1.2 0,5 X
Pacuér crenenu npeBpailieHus, BbIX0/1a MPOAyKTa,
CEJIEKTUBHOCTH, pou3BoauTeIbHOCTH X 111
JlabGopaTtopHuast pabora Ne 1.1 X X
Pacuér marepuanpHOro 6ananca TBEpIOQa3HON peaKIuu
MTOJTYICHHS CEPHUCTOTO HATPHUS.
[K-1 Pa3nea |1. Xumuyeckne nmpouecchbl U peakTopbl X X X X 20 DOpMBI TEKYILIETO KOHTPOJIS
WA-TIK-1.3 Tema 2.1 0,25 X o pazzaeny Il:
IK-5 Xumudeckuii mporecc. Kiaccudukariust XMMIUIecKux 1.KOHTpONbHAS MpOBEpKa o
N/I-TIK-5.1 MIPOIIECCOB. neknuonHomy Marepuainy (BMIIK2)
WA-TIK-5.2 Tema 2.2 0,25 X 2. 3amuTa 1a00paTOPHBIX padboT




Ilnannpyemblie
(KOHTpOJIMPYyeMbIe)
pe3yabTaThl
OCBOEHHSI:

KO/ (bI)
(popmupyemoii(bix)
KoMneTeHuuu(i) n
HHIUKATOPOB
JOCTHKEHUS
KOMIIeTeHIH I

WJI-TIK-5.3

HaunmenoBanue pa3aesioB, TeM;
¢opma(b1) IPOMEKYTOUHOI aTTeCTALINI

Bubl yueOHOH padoThl

KonTakTHasi padoTa

Jlexkuuu, yac

IIpakTH4eckue
3aHATHS, YaC
Jlabopamopnuvie
pabomul, uac

I[IpakTH4eckasi

moaAroToBKa, 4yac

CamocTosaiTeIbHAS
padora, yac

TepmoauHaMuyeckue
IIPOLIECCOB.

pacueThl XUMHUKO-TCXHOJIOTHYCCKHX

Tema 2.3

PeakTopbl B XUMHYECKON U IPYTUX OTPACIISIX
MIPOMBIIIUIEHHOCTH. MaTeMaThuuecKoe MOIETHPOBaHHE U pacyET
XUMHYECKUX PEAKTOPOB.

0,25

Tema 2.4

Cpasuenne 3¢ ()eKTHBHOCTH XHMHYECKHUX PEaKTOPOB.
OnTUManbHBIA TEMIIEPaTYPHBII PEXKUM B TIPOMBIIUIEHHBIX
peakTopax.

0,25

[TpakTrueckoe 3anstue Ne 2.1
Pacuér paBHOBECHOIO BBIX0OJ]a, PABHOBECHO! CTEIICHU
IPEBpALICHHUs] 1 PABHOBECHOI'O COCTaBa ra30(ha3HbIX CHCTEM.

0,5

IIpaktuueckoe 3ansTue Ne 2.2
Pacuér knHeTHYECKHUX apaMeTPOB Ha IIPUMEPE MeTEPOreHHON
XUMHUYECKOM peakilii B CUCTEME ra3->KUJIKOCTb.

0,5

JlaGoparopnast pabora Ne 2.1

W3yueHne kaTaIMTHYECKOTO MIpoIiecca B CUCTEME Ia3->KUAKOCTb
(oxucnenue cynbhrTa HATPHS KUCIOPOIOM BO3TyXa)
(MOJIETUPYIOIIETr0 IPOLECC ra300YUCTKH).

0,4

JlaGoparophast pabora Ne 2.2

W3yyeHne roMOreHHOr0 XUMHUYECKOT0 ITPOIIecca B peakTope
UJICATBHOTO CMEIICHUS TIEPUOINIECKOTO JAeUCTBHS (OMBUICHUE
STHUJIALIETaTa THAPOKCHAOM HATPHsI)

0,4

Buasl 1 ¢gopmMbl KOHTPOJIBHBIX
MeponpusTHii, 00ecnieYnBaOLIHE 10
COBOKYIHOCTH TeKYIIHii KOHTPOJIb
ycIeBaeMOCTH;
¢opMBI TPOMEKYTOYHOT0 KOHTPOJIA
ycneBaeMoOCTH

3.BBLIITOJIHEHUE
JIOMAIITHEro 3a1aHus 2

WHAWBHUIYAIEHOTO




Ilnannpyemblie

Bubl yueOHOH padoThl

(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThi - Bujasl 1 gopMbI KOHTPOJILHBIX
OCBOEHHSI: o N = 9 % MepoNpUsITHii, 00ecreunBaloLue 1Mo
KOJ(BI) HanmenoBanne pasjieJios, Tem; o o 2 o g z 5 COBOKYIHOCTH TeKYIIHii KOHTPOJIb
(popmupyemoii(bix) ¢opma(b1) IPOMEKYTOUHOI aTTeCTALINI g g g &3 g 2 = 2 yCIeBaeMOCTH;
KomneTeHuuu (i) n =) E g S$3 E § E :,“ (opMBI IPOMEKYTOYHOTO KOHTPOJIS
MHIMKATOPOB 2 2 g é‘é S| 28 ycneBaeMocTH
JOCTIKeHMS. kK é- g é g é— g &5
KOMIIETCHIIMHU
[K-1 Paznen |11. Xumuyeckoe npou3BoaCTBO — XUMHUKO- X X X X 20 DOpMBI TEKYIIETO KOHTPOJIS
NA-TK-1.3 TexHoJornueckas cucrema (XTC) o pazzaeny Il
[K-5 Tema 3.1 0,5 X 1.xoHTpONBHAS MIPOBEpKa o
WJI-TIK-5.1 XHUMHUYECKOE MPOU3BOACTBO KAK XUMHUKO-TEXHOJIOTHUECKASI nexuonHomy marepuany (BMIIK3)
NA-TIK-5.2 cuctema (XTC). Ananmz XTC. 2. 3amuTa 1a00paTOPHBIX paboT
WUI-TIK-5.3 Tema 3.2 0,5 X 3.BBIIIOJIHEHUE WHUBUYJIbHOTO
CriocoOBI COeTUHEHHS alNapaToOB B TEXHOJIOTHYECKYIO CXEMY. JIOMAIITHETO 3aJaHus 3
OHEProTeXHOJIOTHUECKHE CHCTEMBL.
[TpakTrueckoe 3anstue Ne 3.1 1 X
Hxonorpaduyeckne monemn XTC
IK-1 Paznen |V. IIpombliieHHBIE XUMUYECKHE MPOU3BOJCTBA X X X X 22 DopMBbI TEKYIIETO KOHTPOJIS
NJI-TIK-1.3 Tema 4.1 0,5 X no pazzeiny 1V:
IK-5 ChIpbe ¥ METOJbI IOJIYYEHHS] CEPHOM KUCIOTHI 1. 3amuTa 1abopaTopHBIX paboT
N-T11K-5.1 Tema 4.2 0,5 X 2. TeKyIIHii KOHTPOJIb YCBOSHHS MaTepuaia
WA-TIK-5.2 BbI60p ONTUMAILHON TEXHOJIIOTUYECKOM CXEMBbI TIPOU3BO/ICTBA Ha JIEKIHAX
WA-TIK-5.3 CepHOIi KMCIOThI. Bompock! sxomornueckoii u 3. KOHTpOJIbHAs [0 PEIICHUIO 3aja4
MIPOM3BOICTBEHHOM 0€30TIaCHOCTH MTPOU3BOICTBA. (omumnuana mo Kypcy)
TexHnomorndeckast cxema MoJydeHus] CEpHON KHUCIOTHI U3
cepHoro kosdenana no merony JK/IA.
[Ipaktuueckoe 3ansTre Ne 2.1 1 X
Pacdér 351eKTpOXUMHIECKIX TTPOIIECCOB (IIEKTPOITH3,
KOppo3usi).
JlaGoparophast pabora Ne 4.1 0.4 X
[IpomblnieHHas] BOAONOATOTOBKA (aHAJIHM3 U YMSTYSHHE BOJbI)
JlaboparopHas padora Ne 4.2 0.4 X




Ilnannpyemblie Bubl yueOHOH padoThl
(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThi - Bujasl 1 gopMbI KOHTPOJILHBIX
OCBOCHHS: o o = 3 % MepOoNpUsITHIA, 00ecrieYnBaOLIHE 110
Ko(b1) HanmeHnoBaHue pa3iesios, TeM; o g g 2 . s % 5 COBOKYITHOCTH TEKYIIHI KOHTPOJIb
(dhopmMupyemoii(bIx) dopma(b1) NpOMeEKYTOUHOM aTTECTALUN g § = SIS § % = § yCIIeBaeMOCTH;
KomneTeHuuu (i) n =) = Z S$3 =2 E & (opMBI IPOMEKYTOYHOTO KOHTPOJIS
MH/HKATOPOB 2 2 g s g 22 g8 ycIeBaeMoCTH
JAOCTHIKEHUST = é- = S S é— 2 & 3
KOMIIETeHIHi i & = =
DIIEKTPOIN3 BOHOTO PACTBOPA XJIOPUAA HATPUS B
3JIEKTPOJINU3EPE CO CTAJIbHBIM KaTOJI0M
Jlaboparopnas padora Ne 4.3 0.4 X
DJIEKTPOXUMHUECKAs] KOPPO3HsI METAJIIOB
3aueT ¢ oleHKOU X X X X 4 3a4yeT ¢ OLIEHKOH MPOBOJUTCA B
MOJIyTeCTOBOW MUCBbMEHHOM (hopme
HNTOI'O 3a nsaThIii cemecTp 4 4 2 82
HNTOI'O 3a Bech epuon 4 4 2 82




3.3.  Kparkoe conepxanue yueOHON JUCHUTIITUHBI
Ne it Haumeropanue pasiea u Copnep:kanue pazgesia (TeMbI)
TEMbI JUCHHUITJINHBI
Pazgen | | Pasgen |. Xumuyeckoe npon3BoACTBO U XMMUYECKAsI TEXHOJIOTHSI
Tema 1.1 | Xumuueckast TEXHOIOTHS Xumunaeckast TexHojorust (XT) kak Hayka. XUMHUKO-
(XT) kak Hayka. OcHoBHbIE | TexHOnorudyeckuid mpouecc (XTII) u xumuueckoe
MIOHSATHS. IIPOU3BOJACTBO — CJIIOKHBIE XUMUKO-TEXHOJIOTUYECKUE
cucreMbl (XTC). OCHOBHBIE TOHATHSI CHCTEMHOTO
noaxona. Mepapxuueckas CTpyKTypa XUMHYECKOTO
npon3BojcTBa (XII). ConunanbHbie okasaTenu:
BO3/JCHCTBHE HA OKPYKAIOLIYIO Cpely, 0€301acCHOCTh
00CTYKUBAHMSI.
Tema 1.2 OCHOBHBIE ITOJICUCTEMBI H
X HOTOIECKIe OCHOBHBIE TIOJICUCTEMbBI XUMUYECKOTO ITPOU3BOICTBA,
KOMIIOHEHTE XTI, OCHOBHBIE TEXHOJIOTMYECKHE KOMITOHEHThI XI1.
Tema 1.3 | TexHonmoru4eckue KpUTEpUU TexHonornvyeckue kputepun d3pdexruBHoctd XTI1: crenens
s¢dpexruBrocTH XTTI. MPEBPALLEHUS, BBIXO/ LIEJIEBOTO IIPOAYKTA, CEJIEKTUBHOCTD, UX
B3aMMOCBSI3b M CIIOCOOBI TIOBBIILICHHUS, PACXOTHbIC
KO3 (OUITUCHTHI HCXOTHOTO ChIPhSI.
Tema 1.4 | CocraBnenue MatepruaibHbIX | Pacuér TeopeTndeckux U MpakTHUECKUX PacXOIHBIX
Oamancos XTTI. KO3 (QUITUCHTOB UCXOIHOTO ChIPhsI U COCTABJICHUE
MatepuanbHbIX OamaHcoB X T1I Teoperndeckue u
NPaKTUIECKUE MaTepHabHbIC OaJaHCHI.
Pazgen |l | Xumuueckue nmpoieccbl U peakTopbl
Tema 2.1 | Xumuueckuii nporecc. Xumuueckuit mporecc. Knaccudukarus XuMHIECKUX
Kaccuduranys XuMu4ecKkux MPOLECCOB MO Pa3HbIM Npu3HaKam. Mcnonbs3oBanue
HpOIECCOB. 3aKOHOB XMMMUYECKOI KUHETHKH MpHU BbIOOpE
texHosoruueckoro pexxuma XTIT (Kunernueckue
ypaBHeHUs. BnusHue konuentpanuu peareHtos (C),
temneparypsl (T), karanuzaropa (kaT.) Ha CKOPOCTb
XP.).
Tema 2.2 | TepmoamHamuueckue pacueTsl | TepMoaMHAMIYECKHE PACUETHl XUMHKO-TEXHOJIOTUIECKUX
XTI HPOLIECCOB: XUMHYECKOE PaBHOBECHE TOMOTCHHBIX U
reTeporeHHbIX XuMHuYeckux peakiuii (XP); Pacuer
paBHOBecus razodazupix XP mo TepMoaAMHaAMUYeCKIM
JAHHBIM (KOHCTaHTa PAaBHOBECHSI, PABHOBECHASI CTETICHb
NIPEBpALICHNs, PABHOBECHBIH COCTAB PEaKIIMOHHOW CMECH).
Tema 2.3 | PeakTophl B XUMHUYECKHX H PeakTopbl B XUMHYECKUX U IPYTHX OTPACIISX
JPYTUX OTPACIISIX MPOMBIIIIIEHHOCTH. THITBI XUMHUYECKUX PEAKTOPOB, OCHOBHEIE
MPOMBIIIJICHHOCTH. nporeccsl B HUX. CucTeMaTH3anus MpoLeccoB B XUMUIECKOM
MaremaTHuyeckoe peakrope 1o MaciuTaly UX IPOTEKaHUs, UX B3aUMOCBSI3b U
MOJICJINPOBAHKE U PACUET uepapxudeckasi CTpyKTypa MaTeMaTHIeCKOW MOJIEIH
XHUMHYECKUX PEaKTOPOB. npoiiecca B peakrope. Kiaccudukanus XuMHUUECKUX
peakTopoB (X peakTopoB) U PEKUMOB UX pabOTHI 10
pa3IMYHBIM NpU3HaKaM. MarteMaTnieckoe MOJICTUPOBaHUE
XUMHAYECKHX peakTopoB. CTPyKTypa 0anaHCOBBIX YpaBHEHUH.
M
MogenupoBaHue U pacueT U30TEPMUIECKUX XUMUYECKUX
peakTopoB ¢ uaeanbHo cTpykTypoi notoka: PUC-II, PUC-H
u PVB.
Tema 2.4 | CpaBHenue 3¢ppekTuBHOCTH Cpasuenue ¢ ¢pextuBHocTd npotounbix PUC u PUB.

XUMHYECKHUX PEAKTOPOB.

Hcnons3zoBanne kackamga PUC-H. Pacuer xackaga PUC-H




OntumanbHbIN
TEMIIEPAaTyPHBII PEXUM B
MPOMBIIUICHHBIX pEeaKTOpax.

anredpanvdeckuM, TpaUIecKUM U UTEPAIIHOHHBIM METOIaMH.
OnTHUMaNsHBIA TEMIIEPATYPHBIH PEXXUM U CIIOCOOBI €r0
peayin3anuy B IPOMBIILUICHHBIX peakTopax. BeiOop Tuma
peakTopa, 0OCOOCHHOCTH KOHCTPYKITUI U peKruMa pabOThI
peakTopoB. Borpockl TexHOC(hepHOH 0€30ITaCHOCTH TP
BBIOOpE M SKCIUTyaTaIllUH PEaKTOPOB.

Paznen XuMu4eckoe Npou3BoJACTBO — XUMHKO-TeXHodornyeckas cucrema (XTC)

1l

Tema 3.1 | Xummudeckoe Ipon3BOJICTBO XUMHUYECKOE TIPOU3BOACTBO KaK XUMHUKO-TEXHOJIOTUIECKas
Kak xumMuKo-texnoorunueckas | cucrema (XTC). Onementsl XTC. TexHOTOrHIECKUE CBAZH
cucrema (XTC). anemeHToB XTC.

Tema 3.2 | CnocoObl coeTMHEHNUS TexHonornyeckue npuHUUIEI co3ganud X TC: npuHIun
anmnaparos B HaWIy4ILIEero NCIOIb30BaHNA ChIPbS, PALIHOHATIBHOTO
TEXHOJIOTHYECKYIO CXEMY. WCIIOJIb30BaHMS YHEPTUH, TeXHOCEepHast 0€3011aCHOCTb.
OHEeproTexHoJIOrHuecKre CriocoObl coeIMHEHHS alapaToB B TEXHOIOTUYECKYIO CXEMY.
CHCTCEMBI. 3HCpFOTCXHOHOFI/I‘ICCKI/IC CHUCTCMBI.

Pazpen IIpoMbIlLIeHHbIe XMMHYECKHE IPOU3BOICTBA

v

Tema 4.1 | IIpou3BoacTBO cepHOi ChIpbe U METOBI OTYUYEHHs cepHOI KucnoThl. [lonyyenue
KHCJIOTBI 00XHTOBOTO Ta3a u3 cepsl. [lomydeHne 06KUTroBOTO ra3a u3

CEpPHOro KOJYEIaHa - TE€TEPOreHHbII HEKATAIUTUYECKUN
npouecc B cucreme I'-T.

Tema 4.2 | BeiOop TexHOMOTNYECKON KonTakTHOE OKMcnenue quokcuaa cepbl. OnTUMaNbHBIN
CXEMBbI IPOU3BOJICTBA CEPHON | TeMIepaTypHbIH pexkuM. BeiOop sHEproTeXHOIOTUIHOM
KHUCJOTHI. TexHoJIornyeckas TEXHOJIOTHYECKON CXEeMBbI IIPOM3BOJCTBA CEPHOM KHCIOTHI.
cXeMa MOJTy4YeHHs CEpHOM Bonpocs! 3xomornyeckoi 1 Mporn3BOACTBEHHOM 0€30I1aCHOCTH
KHCIIOTHI U3 KOJYEeaHa 1o MpOM3BOACTBA. TexHoMornueckas cxemMa noayyeHHs CEpHOI
merony AK/IA. KHUCJIOTHI U3 KOJTYEIaHa [0 METOAY JIBOMHOTO

KOHTaKTUPOBaHMs U ABOHHOM abcopOiuu (JAKIA).
DKOJIOTHYHOCTh CXEMBI, BOIIPOCHI YHEPrOPECypCOCOepPEIKEHHSI.
3.4. OpraHuzanusi CaMOCTOATEIbHOU pabOThl 00yYaIOLIUXCS

CamocrosiTenbHasi paboTa CTyJIeHTa — Oo0s3aTesbHas 4acTh 00pa3oBaTeIbHOTO MpOIecca,
HaIpaBJIEHHAs HA Pa3BUTHE TOTOBHOCTH K MPOPECCHOHATHPHOMY U IMYHOCTHOMY CaMO0Opa30BaHUIO,
Ha MPOEKTUPOBAHUE JaNbHEHIIIET0 00pa30BaTENBHOTO MapIIpyTa U MPOoPecCHOHANTBHON Kapbhephl.

CamocrosiTenbHast pabota 00yJaronuxcs Mo JUCIUIUIMHE OpPraHu30BaHa Kak COBOKYITHOCTh
AyIMTOPHBIX W BHEAYJUTOPHBIX 3aHATUA M paboT, 00eClmeYHBAIONINX YCIEIIHOE OCBOCHUE
JOUCHUITIIINHBI.

AyauTopHasi caMOCTOsITeNbHAsE paboTa OOydYarommxcs MO AMCIHIUIMHE BBIOJHAETCS Ha
y‘-Ie6HBIX 3aHATUAX TI0[ pYKOBOJICTBOM npenoglaBaTenﬂ U 110 €ro 3aJaHUuro. AYJII/ITOpHaﬂ
camocTosTeNnbHas paboTa 00yJarmuXCsl BXOIUT B 001Hil 00beM BPEMEHH, OTBECHHOTO YYEOHBIM
TUTAHOM Ha ayJAUTOPHYIO PabOTy, M perilaMeHTHPYETCS paciCaHHEeM YIeOHBIX 3aHATHH.

BueayautopHast caMmocTosiTenbHast padoTa o0ydaronuxcs — INIaHupyeMas yaeOHasi, Hay4HoO-
HCCIIeIOBATEIILCKAS, IPAKTHIECKAst padoTa 00yJaroNuX s, BRITIOTHIEMAas BO BHEAYIUTOPHOE BPEeMSI
M0 33JaHHUI0 U TIPU METOJAMYECKOM PYKOBOJCTBE MpEIojaBareis, HO 0€3 ero HemocpeaCTBEHHOTO
y4acTusl, pacliucaHiueM y4eOHbIX 3aHSITUN HE perlaMeHTUPYeTCs.

BreayautopHast caMocTosiTebHAs paboTa 00y4aronuxcsi BKIIFOYaeT B ceOsl:

MOATOTOBKY K JIEKIHUSM, MPAKTUYECKUM U JIaOOpaTOpPHBIM 3aHATHSAM, 3adeTrawm,

dK3aMCHaM;

U3Yy4YeHHE YIeOHBIX TTOCOOUIA;
M3Y4YCHHE pa3JeJIOB/TeM, HE BBIHOCHUMBIX HA JIEKIIUA W TPAKTHYECKUE 3aHITHS
CaMOCTOSITEIILHO;




HCTOYHUKAM,

10

HU3YUYCHUC TCOPCTUYCCKOI0 U IMPAKTUUYCCKOIO MarcpHaia 10 PCKOMCHIOBAHHBLIM

IIOJIFOTOBKA K BBIMIOJHEHUIO JJAOOPATOPHBIX padOT U OTYETOB 110 HUM;
BBIITOJIHCHUE IOMAIIHUX 3aJaHUM;
MOJIFOTOBKA K KOHTPOJILHON paboTe, KOHTPOJIBHBIM IMPOBEPKAM, K 3aU€Ty C OL[CHKON
IIOATOTOBKA K IPOMEXYTOYHOM aTTECTALMKU B TEUEHHUE CEMECTPA.

CamocrosarenbHass pabora oOydyarOmMXCs C y4acTHeM TMpemnojaBareiss B (opMmMe HHOM
KOHTaKkTHOM paloThl MpeaycMaTpuBaeT TPYNNOBYIO U (WIM) HWHAUBUIyalbHYIO paboTy

00yYaromyMUCs U BKITIOYAET B ceOsI:

MNPOBCACHUC HWHIAUBHUAYAJIbHBIX W TPYHIIOBBIX KOHCyJIbTaI_II/Iﬁ o OTACIbHBIM
TeMaM/pa:«;z[enaM JUCHUITIINHBI,
IIPpOBCACHUC KOHCYJ'ILTaI_II/II‘/‘I nepea 3a4€TomM C OI.IGHKOI71 8 (0) HCO6XOI[I/IMOCTI/I.

HepequL paS,I[CJ'IOB/TeM/, INOJHOCTBIO HJIHM YaCTHUYHO OTHCCCHHBIX Ha CaMOCTOATCIIHLHOC
N3YYCHHUC C MOCICAYIOIIUM KOHTPOJICM!

Buabi u popmel .
HaumenoBanue pasaena KOHTPOJIbHBIX é
/TeMbl JUCIHIIIUHBI, MepOonpusiTHii §
Ne nnn BBIHOCHMBbIE HA 3agaHus 1JIsl CAMOCTOATEIbLHON PadoThI (YUYMTBIBAKOTCS E
CcaMoOCTOsITeJIbHOE 1pH OpOBeJeHHH | S
u3yyeHune TeKyIlero 2
KOHTPO0JIs1) =
Paszgen | XuUMHU4IeCKoe BrmmonHerne WHANBHYaTbHOTO Cnaua /131, 20
MIPOU3BOJICTBO U JomaniHero 3aganus Nel; KontponbHas
XUMUYECKaS OdopmieHue, pacyeT U MOArOTOBKA K MpoBepKa
TEXHOJIOTHS 3amure JlabopaTopHoii paboTsr Nel; (BMIIK1);
Ilonroroska KOHTpOIbHOU NpoBepKe HA | 3ammra JIP1.
nexuuu (BMIIK1)
Paszgen 11 Xumuueckue npoueccsl | BrinmoaHeHHe HHAUBUAYAIBHOIO Cpaua UJ132; 20
1 pEaKTOpPHI JIoMaIrHero 3ananus Ne2; KonTponbHas
OdopmieHue U OATOTOBKA K 3aIUTE poBepKa
JlaGoparopHoii pabotsl Ne2-4; (BMIIK2);
IlonroroBka KOHTpOIbHOU NpoBepke HA | 3ammra JIP Ne2-
nexuuu (BMIIK?2) 4,
Paszgen 11l | Xumnyeckoe BrlnonHenre HHAUBUTYAIBHOTO Cpaua UJ133; 20
MIPOU3BOJCTBO KaK JIoMaIrHero 3ananus No2; KonTponbHas
XHMUKO- [ToaroroBka K KOHTPOJILHOW MPOBEPKE MIpOBEPKA
TEXHOJIOTHYECKas Ha nekiuu (BMIIK3). (BMIIK3);
cucrema (XTC)
Pazgen IV | IlpomMbiniuieHHBIE OdopmiieHre 1 MOArOTOBKA K 3aIUTe 3ammra JIP Ne5- | 22
XUMHUECKUE JlaboparopHoit paboThl Ne5-6; 6.
MPOU3BOJICTBA ITongroroBka Kk  KOHTpoJibHOM 1O | KoHTposbHas
pelIeHuIo 33124 (OIUMITHAA 10 KypCy) | TO PEUICHHIO
3a/1a4
(omuMIMaa mo
Kypcy)
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3.5. TlpumeHeHue AIEKTPOHHOTO OOYUYEHUS, TUCTAHIIMOHHBIX 00Pa30BaTEIILHBIX
TEXHOJIOTUN

Peanuzanus nporpaMMel y4eOHON AUCIUTUIMHBI C TIPUMEHEHUEM JICKTPOHHOTO 00Y4YeHUS U
JUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOIMH PEerlaMeHTUPYETCs NeHCTBYIOLUIMMHU JOKaIbHBIMU
aKTaMW YHHUBEPCUTETA.

B onexTpoHHyr0 00pa3oBaTeNbHYIO CpeAy IEpEeHECeHbl OTAETIbHBbIE BHIBl Yy4eOHOM
NeSITeIbHOCTH:

HCI0JIb30BaHUe ucnonb3opanme 30 u JOT 00beM, | BKJIOYeHHE B yueOHBIit
90 u 10T qac npoiecc
CMELIaHHOE TEKIAN 4 B COOTBETCTBHUHU C
o0OydeHue IPAKTHYECKHE 3aHATUS 4 pacnucaHueM y4eOHbIX
3aHATHI

VY4deOHas 1esATeNbHOCTh YaCTUYHO POBOIUTCS Ha OHJIAHH-TIATGOpMe 3a CUET TPUMEHEHUS
y4eOHO-METOJUUECKUX IEKTPOHHBIX 00pa30BaTEIbHbBIX PECYPCOB:

HCIO0/Ib30BaHHE 00beMm, BKJIIOYEHME B Y4eOHBIN
ucnoab3oBanue 0 u 10T
90 u 10T Jac npoiecc
oOydeHune y4e0HO-METOTUIECKHE IIIEKTPOHHBIC 82 OpTaHH3aIHs
C BeO-OATIEPIKKOH | 00pa3oBaTelbHBIE pECYPChl YHUBEPCUTETA CaMOCTOSITETIbHON  paboThI
1 kareropun oOyJaronmxcs
y4e0HO-METOAMYECKHE SJICKTPOHHBIE 4 B COOTBETCTBUHU C
o0pa3oBaresbHbIe PeCypChl YHUBEPCUTETA pacmucaHueM
2 KaTeropuu TEKYIEeH/ TPOMEKY TOUHOH
aTTecTauuu
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4. PE3YJbTATbI OBYUEHMS 110 JUCHUIIIMHE, KPUTEPUN OLIEHKH YPOBHSI COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U LIKAJIA ONEHNUBAHUA

4.1. CooTHeceHue IIaHUPYEMBIX Pe3yIbTaTOB 00YUYEHUS C YPOBHIMU CHOPMHUPOBAHHOCTH KOMITETEHIUU(11).

Yposnu Hrorosoe Onenka B TMoka3aTean ypoBHsi cpOPMHPOBAHHOCTH
copMHUpPOBAHHOCTH KOJIMY€eCTBO MATHOATILHOU = = =
KoMIeTeHmuu(-ii) GAILIOB CHCTEME yHI/IBepcaJI])HOl/I(-EIX) 06menpotbeccnonangyon(-mx) IIpO(l)eCCI/lOHaJleOI/IS-])IX)
. KoOMIeTeHumnu(-i) KOMIIETCHIM I KOMIeTeHumuu (-i)
B 100-0aapHOM 1o pe3yJIbTaTam k-1
cucreme TeKyuiei u
10 pe3yabTaTaM IPOMEKYTOYHOIM MA-TK-1.1
TeKyIIei u aTTecTaluH W/I-TIK-1.3
MPOMeKyTOTHOM TK-2
aTTecTalluu HH'HK'Z-]-
BBICOKHH 85-100 OTIIMIHO OO6yuarommuiics:
— -MIPOBOJHT 00Pa0OTKY U aHAIIN3
TOJy4YEHHBIX
OKCIEPUMEHTAIBHBIX JaHHBIX;
— JTaeT pa3BEpHYTHIC, TIOTHBIC U
BEpPHBIE OTBETHI HA BOTIPOCHI, B TOM
qrcIie, JOMOTHUTEIbHbBIE
MOBBIIIIEHHBIA 65 — 84 XOPOIIIO OOyyarommuics:
— TPOBOIUT 00pabOTKy U
aHaJIU3 TOJIyYEHHBIX
JKCIIEPUMEHTAIBHBIX JaHHBIX;
— OTBET OTPaXKaeT MOJHOE
3HAaHUE MaTepuana, ¢
HE3HAYUTEIBHBIMH MPOOEIIaMH,
JIOTYCKAaeT eAMHUYHbIE HErpyOble
OIIUOKHU
0a30BbIil 41 - 64 YAOBIETBOPUTEIHHO OOyuarommmniics:

— TIPOBOIUT 0OPabOTKY M aHAITH3
MOJTyYEHHBIX AKCIIEPUMEHTATIBHBIX
JIAaHHBIX;
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— OTBET OTPAXKaeT B LEJIOM
c(hopMUpOBaHHEIE, HO
coJeprKalye He3HAYNTeIbHbIC
po0OesTbl 3HAHUS, IOy CKAIOTCS
rpyOble OMKOKH.

HU3KHN

0-40 HEeyJ0BJIeTBOpUTeIbHO | OOydaromuiics:

—  JIEeMOHCTpHpPYeT (hparMeHTapHbBIC 3HAHHS TEOPETHYECKOTO U MPAKTUIECKOTO MaTepUall, JOIMyCKaeT
rpyObIe OMMOKK TP €r0 M3JI0KCHNH HA 3aHATHSX M B XO/I€ TPOMEKYTOYHOM aTTECTAINH;

—  HCIBITHIBACT CEPBhE3HBIC 3aTPYTHCHUS B IPUMEHEHHH TEOPETHUCCKUX MOJ0KESHUIA IPU PEIICHUN
MPAKTUYECKUX 3a/1a4 IPO(eCCHOHATBHOM HAIPABICHHOCTH CTAHAAPTHOTO YPOBHSI CIIOKHOCTH, HE
BJIafieeT HEOOXOMUMBIMH IS 3TOTO HaBBIKAMHU M IIPUEMaMHU;

—  BBINOJHACT 33[aHUs TOJIBKO MO 00pasily ¥ MoJ PYKOBOACTBOM IIPETIOIaBaTelIs,;

—  OTBET OTpaXkaeT OTCYTCTBUE 3HAHHI HAa 0A30BOM YPOBHE TEOPETUICCKOTO U MPAKTUIESCKOTO MaTepraa
B 00beMe, He0OXOIMMOM JUTS JaJibHEHIIeH yaeOsl.

5.

OIIEHOYHBIE CPEJICTBA JJI1 TEKYIIIETO KOHTPO.JISA YCOEBAEMOCTH U TPOMEXKYTOYHOM
ATTECTALUH, BKIIOYASA CAMOCTOSATEJBHYIO PABOTY OBYUAIOIIIUXCA

[Tpu mpoBeAeHUU KOHTPOJIS CaMOCTOATENbHON paboThl 00y4aromMXcs, TEKYLIEro KOHTPOJIS U NMPOMEXYTOYHOH aTTecTaluu Mo y4ueOHOi
muciuminHe «OCHOBBI TEXHOJIOTMM XMMMUYECKHUX TPOM3BOJCTB» IMPOBEPSETCS YPOBEHb C(HOPMHUPOBAHHOCTH Yy OOYYAIOIIMXCS KOMIIETEHIUH H
3aIUTAaHUPOBAHHBIX PE3YJIbTaTOB 00YyUEHUs 110 TUCIMIUIMHE, YKa3aHHBIX B pa3jiesie 2 HacTosIIeH IporpaMMBl.

5.1.

@opMBI TEKYLLETO KOHTPOJIS YCIIEBAEMOCTH, IPUMEPHI TUIIOBBIX 3aJaHUMN !

Ne mnn

DopMBbI TEKYLIET0 KOHTPOJISI

IIpuMepbI THUIIOBBIX 3aJAHUI

1

NHnuBuayaibHbie IOMaIllHAE
3amanus 1 1o pasaery

1. CocraBuTh MarepualbHBIA OanaHc MPOW3BOJCTBAa dTaHona mpsmoit | [1K-1:
ruapatanuei stuieHa. CocTaB UCXOIHOM mapora3oBoii cMecu: 3tuieH % (00.) — | UJI-TTK-1.1
60, BogsgHON map % (00.) — 40, cremenp mnpeBpamenus stuineHa (cremens | UJ-TTK-1.3
ruapatanun) X, % - 5. Pacuer Bectn Ha 1T 3Tanona. [loGounwie peakiuu u | [1K-2
JABJICHNE HE YYNUTHIBAaTh. (MaT. OajaHC ypoIeHHbIH) (Bcero 12 BapuaHTOB) NA-TK-2.1

2. CocTaBUTh MaTepHajbHBIA OayaHC Mpolecca IMOJyUYEHHUS LEICBOro
npoaykTa R, eciu npon3BoAUTEIBHOCTS 110 LesieBoMY npoaykTy — IIP, kr/cyTku,
CTETICHH TPEBPAIICHHUS HUCXOTHBIX PEareHTOB — Xy U Xp, %. [IpuUHATH, 9TO IS
MIPOBEJEHHS TIPOIECCa OKHMCIEHHS BMECTO YMCTOTO KHCIOPOAa HCIOIb3yETCs

Bo3ayx (79% Nz, 21% Op). IlomydeHue  yKCYCHOH  KHCIIOTHI:
CaCy+2H,0=Ca(OH),+C,H>
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Ne mnn

DopMBbl TEKYLIEr0 KOHTPOJIsI

IIpumepbl TUNOBBIX 3aIaAHUM

C,H,+H,0=CH:CHO 2CH3CHO+0,=2CH3COOH

ITP.,kr/cyT. — 50, X4,% - 80, x,% - 98 (Bcero 14 BapuanToB)

3. CocraBuTh MaTepHaIbHBIA OallaHC IIPOM3BOACTBA (GOpMaibieruaa
(A%-p1ii  (macc) Bommblii pactBop CH>O) w3 cuHTe3-raza. MOIIHOCTD
mpon3BoAcTBa — N, Kr/4. Beixos1 hopManbaernaa u3 METaHoNIa MIPHHATH PABHBIM
@, %. CocraB Bo3myxa: 79% Nz u 21%0,. Gopmanbaeru Ay MPOU3BOJCTBA
(hopManbAErIHBIX BOJIOKOH MOIY4YaIOT ITyTeM OKUCIICHHSI METaHOJIA IO PEaKIIUH:
2CH30H+O2(Bo3ayx) — 2CH20+2H>0. MertaHon NONMy4alOT U3 CHHTE3-Tasa
(cmeck CO u Hy) B cootBetcTBHH ¢ peakimeit: CO+2 H, — CH30H.

A=30%, N=1500xr/4, ®=90% (Bcero 13 BapuaHTOB)

WnnuBunyanbHble JOMAIIHUE
3aaHus 2 1o pas3ieny

1. PaccumrtaTh KOHCTaHTy paBHOBecus K, cTemeHb npeBparieHus
HACXOJHBIX PEareHTOB X, U ONpPENEIUTh PABHOBECHBII COCTaB ra3oBOM cMecCH,
Bpr&)KCHHI:IfI B MOJIBHBIX OOJIAX, JJIs O6paTI/IMOﬁ PCaKiun KaTaJIUuTUYCCKOIO
JETUPUPOBaHUsl OyTaHa B OYTWJICH B JBYXCTaJUWHOM IPOIECCE IMOIYyYCHUS
TUBUHIIIA OyTanueHa) (3a OUH IHKI):

C4H10<_—)C4H8+H2-Q; Ig Kp=7574 - 30500/4,575 T

1 2 3
Pyp: Psp
K=
Pip

VYciioBus IpOBEAEHUS MPOLECCA:

papuaHnT Nel. t=550°C; P=0,1 ar (Bcero 20 BapuaHTOB)

2. Paccuutate KoHcTaHTy paBHOBecusi K, cTemneHb MpeBpamieHus
HACXOJIHBIX PEAreHTOB Xp U ONPEIEIUTh PABHOBECHBIN COCTaB ra30BOM CMECH,
BBIPKEHHBIH B MOJIBHBIX JOJISIX, JUIsl 0OpaTUMOit ra3o(ha3Hoil peaknnuy CHHTe3a
MeTaHoJa (3a OJMH IUKJI):

CO+2H22CH:;0OH+Q
1 2 3
Psp
K=
Pip - Py

3748,7

TIK-1:
WUI-TIK-1.1
NJI-TIK-1.3
IIK-2
WUI-TIK-2.1
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Lg K,= — -9, 2833 1gT+3,1475-10°T-4,2613-107"T? + + 13,8144

T
VYcnoBus npoBeaeHus mpolecca:

papuanT Nel. t=300°C; P=50 ar (Bcero 26 BapraHTOB)

3. Paccumtarh KOHCTaHTy paBHOBecusi K, cTemeHp MpeBpalieHus
HACXOJHBIX PEareHTOB X, U ONpPEIEIUTh PABHOBECHBII COCTaB ra30BOM CMECH,
BBIP2KEHHBI B MOJBHBIX JOJSAX, JUIsI OOpaTHMMOM peakIy CHHTE3a ITaHOIa
METOAOM TMpsAMOW mapoda3HOH KaTAIUTHYECKOH THApaTaldd dOTHJIICHA
(TO60YHBIMU peakIUsIMU MPeHeOpeys) (3a OAMH IUKI):

C2H; + H,O 2 C2Hs0H + Q
1 2 3
Psp
K=

Pip - Pop
2093
Lg K= — -6,304
T
VYciioBus IpoOBEAEHUS MPOLECCA:
BapuaHnT Nel. t=277°C; P=70 at (Bcero 20 BapraHTOB)

WunuBuayansHble JOMAITHHE
3a1aHus 3 10 pa3aery

1. Paccuntarh rpadu4ecKuM U UTEPAIIMOHHBIM METOJAMH YHCIIO
peakTopoB uaeanbHOro cMmemienus B kackage PUC, neobxonumoe s
JOCTH>KEHHSI 33JJaHHOM KOHEYHOM KOHIEHTPALMM HCXOJHOTO peareHTa
MIPU MIPOTEKAHUN XUMUYECKON PEaKINK, KHHETHUKA KOTOPOU OMUCHIBACTCS

ypaBHenueM: WT,j=KCj", nnst cnenyromux ycnosuii: K=0,47; Cj,0=1,25
kmonb/M®;  Ti=0,90 c¢; n=1,84; Cjk=0,50 xmoms/m3, E=0,01. (13
BapHaHTOB)

2. Paccuurath rpaduyecKUM U UTEPALMOHHBIM METOJAMH
KOHILEHTPALIMIO peareHTa Ha BBIXOJE M3 IOCIEAHEr0 peakTopa Kackaja
PUC, npu npoTEeKaHMU XUMHYECKOM pEaKIMH, KHUHETHKA KOTOpOM

TIK-1:
WJI-TIK-1.1
NJI-TIK-1.3
I1K-2
NJ-TIK-2.1
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onuceiBaetcs ypaBHenueM: W T,j=KCj", mis cnenyronmx ycmoswuii: N=6;
K=2,30; Cj,0=3,17 kmomns/M>; Ti=0,15; n=0,17; E=0,01. (13 BapuanToB)

KoHTposbHas mpoBepka
(BMIIK1) no paznemyl

3aganme Ne 1.

1. Paccuumrtarb TeEOpeTHYECKHME W  MPAKTUYECKUE  PACXOJHBIC
ko3¢ dutmerTs s mponsBoAcTBa 1 T nmpoaykra C mpu MPOTEKaHWW PEaKINu:
A+3B — 2C+]l. Crenenp npeBpalieHus peareHra A cocrapisieT 78%. Ma=78;
MB:30; Mc:25; M];[=96.

2. PaccuuraTh TEOpETHUECKHME W  MPAKTHYECKHE  PACXOIHBIE
koddumentsl s npomsBonacTBa 100 kr mpomaykrta Jl mpu mporekaHWUM
peakmun: 3A+B — 3C+2]1. Crenens pasznoxenus: pearenra B coctasuset 18%.
MA=20; MB:36; MC:84; M[[=50.

3apanne Ne 2.

1. Paccuumrtarb TeEopeTHUYECKHME W  TNPAKTUYECKUE  PACXOJHBIC
kodpduumentsl st npousBoacTBa 100 kr mpoaykta C mpH NpOTEeKaHUH
peaknuu: 3A+B — 4C+3]1. Crenens npeBpamieHus pearedara B coctasmser 30%,
BBIXOJI 11esieBOro npoaykta — 60%. Ma=24; Mp=60; Mc=25; M;=56.

2. PaccumraTh TEOpETHYECKHE W  TNPAKTHYECKHE  PAaCXOIHBIE
KO3 PHULIMEHTHI U1 MPOU3BOACTBa 1 K npoaykra [l mpu NpOTEeKaHUK PEaKLUH:
2A+4B — C+2]I. CteneHb OKHUCIEHUs IPOAYKTa cocTaBiseT 17%, B peareHTe A
—20% npumeceit Ma=85; Mp=32; M=72; M=25.

TIK-1:
NJI-TIK-1.1
W-TIK-1.3
IIK-2
NJI-TIK-2.1

KoHTtposnbHas mpoBepka
(BMIIK?2) no pa3neny2

1. CoctaBuTh ypaBHEHUE JJIs ONpPEICIICHUS PABHOBECHON CTENeHU
MIpEeBpaIeHNs MCXOAHOTO peareHta A W PaBHOBECHOTO BBIXOAa MpoaykTa P
raszodasnoii peakiuu 0,5A+1,5B<=>11P+0,5M

2. CocTaBuUTh ypaBHEHHE i ONpPEICIICHHS PABHOBECHOTO COCTaBa
ra3zodasHoii peakiuu A<=>1,5B+0,5P

3. CocraBuTh ypaBHEHHE Ul OINpPEICIIEHUS PAaBHOBECHOTO COCTaBa
razogasnoii peakipn A+B+3C<=>2P+5M

TIK-1:
WJI-TIK-1.1
NJI-TIK-1.3
I1K-2
WJI-TIK-2.1

KonTponbsHas npoBepka
(BMIIK3) 1o pasmeny 3

1. PaccunTaTh JNIMHY peakTopa HIEaNbHOTO BBITeCHEHHSA L, B KOTOpoMm
MPOTEKAaeT peakius 2-T0 TOpSJKa MPH CISAYIOIUX padovnuX YCIOBUSIX:
KOHCTaHTa ckopocTy peakimu k = 0,12 M3/KMoJIb-CeK; HaYaIbHask KOHIIEHTPALHs]

T1IK-1:
WI-TIK-1.1
WI-TIK-1.3
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Co=1,25kmonb/M%, xoHeunas koHnentpamus Ckx = 0,5 kMonb/M°; nuHElHas
CKOpOCTh ITOTOKa

w = 1,7 M/cex.

2. PaccunraTh 00bEM OIHOrO peaKTopa MACAJIBHOIO CMELICHHS VI Ipu
MPOTEeKaHWU peaknuu 1-ro mopsinka kackane PUC mia ciemyrommx yciaoBUid:
KOHCTaHTa ckopocTy peakiwmu k = 0,25 cek ; nauansnas konnenrparus Co = 3,2
KMOIIb/M°; KoHeuHas KoHueHTpauus Ck = 0,4 kMonbs/M3; 00bEMHas CKOPOCTh
noroka Vc=3,5m%/cex; uncio peakropos N=3.

3. B PUC-H nposoautcs peakuus 2-ro nopsaaka. K = 1 m¥/kmonpa, Cao
= 2 kMonb/M, X4 (cTenens npespamenust A) = 90%. OObeMHBIH pacxojl OTOKa
pearenta AYc = 2 m*/4. Onpeenurs 06beM PeakTopa.

TIK-2
UJI-TIK-2.1

KonTponpHas 1o peueHuo 3a1au

10 Kypcy
(omuMmmmaza mo Kypcey)

3aganue Nel

1. 3apaua: Yepes KaTHOHMTOBBIM QHILTP ¢ pabounum oobeMoM 4,2 M3,
paborarommii 6e3 pereHepanuu 64 dYaca, MPOIYCKAET yMAT4aeMyl BOXIYy C
00beMHOM ckopocThio 12 M3/yac. O6mas KeCTKOCTh MCXOAHOH BOABI — 6
MMOJIB/I1, a ymsirdenHoi — 0,11 mmons/n. Ha onpeaesneHne BpeMeHHOM KECTKOCTH
HCXOIHOM BOABI pacxoayercss 12 M pacTBopa COJSIHOM KHUCIOTBL €
koHueHTpareit 0,03 monb/n. 1. Onpenenuts EMKOCTD MOTJIONICHHUS KaTHOHHUTA
(Mons/M®). 2. Onpenenurh BPEMEHHYIO M IOCTOSHHYIO JKECTKOCTH HCXOIHOM
BOJIBI, €CI 00BEM THTPYEMOI TTPOOBI paBeH 75 MIL.

2. 3apaua: IIpomecc Mepcepu3aldl LEJUIIONI03bI MOXKHO BBIPA3HUTh
YpaBHEHUEM pEaKLUu:

[CsH702(OH)3]n + NnNaOH — [CsH702(OH),OH-NaOH]n
M3B.-n162  M.B.—40 M.B. - n-202

B 1t wucxomHo#t mnemmono3bl comepxkutcs 5% Bmarm (H20), 4%
npumeceit, 91% nemmono3sl. 1. PaccunTtath pacxomssiii koddduiment 18%-ro
pacTBOpa THAPOKCHAA HATpUA Ha HUCXOAHYIO memtonody. 2. CocraBuUTh
MaTepHalbHBIM OamaHc mpouecca Mepcepuzauuu 1T memnono3sl  18%-piM
pacTBOpPOM €IKOT0 HaTpa.

3. 3amaua: Paccuutarh mnpakTHUECKHil pPAacXOAHBIA Ko3(duUIMEeHT
JKEJIe3HOTO Kojdenana, comepxkamero 84% (Macc.) mUpuTa, IS MOyYeHHus 1T
70%-HOro pactBOpa CEpHOM KHCIOTHL. MaccoBast 0Js1 MPOU3BOJICTBEHHBIX
OTeph cocTaBiseT 7%.

TIK-1:
WUI-TIK-1.1
WUI-TIK-1.3
IIK-2
NJI-TIK-2.1
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3aganue Ne2

1. 3apmaya: J[lng mnomydeHus ¢opmanbaerua METHUIOBBIA CIHUPT
OKHCIISIETCS Ha cepeOpsSHOM KaTajiu3arope B COOTBETCTBUU C YypPaBHEHUEM
peaknuu CHz+0,50,=CH>0+H>0, xpoMe OCHOBHOH XUMHUYECKON peaKInH, HIyT
moOOYHEIE, B pe3ybTaTe KOTOPBIX 00pa3yrorcs 0,8 KMOIb MOOOYHBIX MPOAYKTOB.
Omnpenenuts CTENEHb NPEBPAIICHUS] METaHOJda, BbIXOH (hopmanpaeruga u
HUHTETPAIbHYI0 CENEKTUBHOCTH Ipolecca Mo (popManbIeruay, €CId HUCXOTHOE
KOJIMYECTBO METaHoJa — 3,2 KMOJIb, KOTMYECTBO HEOKHCIEHHOTo MeTaHoma — 0,6
KMOJIb, KOJIMYECTBO 00pa3oBaBiierocs popmanpaeruaa — 0,8 KMoJb.

2. 3apaya: B peakTop Ui HOJY4EHHUS STHJIOBOIO CIIMPTa METOIOM
OpsSIMOM TUApatanuu nopaeTcs 16,5 monp stuieHa. B peakiuro npu t=29°C un
p=7-10" Ila Bcrynaer 13,2 Monb dTunena. ONpeneauTh CTENeHb NPEBPaLICHHUS
JTUJICHA

3. 3agaya: Onpenenure Maccy aMMHAKa U BO3AyXa, HEOOXOIUMYIO IS
npou3BoAcTBa 1T a30THOW KuCHOTHL. [lpomecc modydeHHs a30THOM KHCIIOTHI
MokHO mipenctaBuTh B Bume cxembl: NHz — NO — NO; — HNOaz. Cremnens
MpeBpalleHuss aMMHaKa B OKCHJ a30Ta paBHa 97%, cTemneHb NpEBpaLICHUs
JUOKCH/IA a30Ta B a30THYIO KUCIOTY — 92%, KOHIIEHTpAIMs aMMHaKa B HCXOTHOMN
aMMHaYHO-BO3IYIITHOU cMecH paBHa 11,5% (00.).

3aganue Ne3

1. B npoToYHOM peakTope HaeaIbHOT0 CMEIIEeHHs (anmapar ¢ MeIanKomn)
MIPOXOJUT MPH ITOCTOSIHHOW TeMIlepaType peakuus 2-ro nopsaaka: 2A—R+S, rue
A — ICXOZIHBIN peareHT, R — 1eneBoi mpoIyKT peakiuu, S — MoOOYHBIH MPOAYKT.

CKOpOCTh peakiuy ONHUChIBAETCs KuHeTHueckuM ypaBHeHneM: W g a=2,5 Ca?

HauasnpHas KOHIEHTpALMs UCXOAHOro peareHTa A Ha Bxoze B peaktop Cao=4
KMOJTB/M°.

1. PaccunTath cpeaHee BpeMs NpeObIBaHUS PEareHToB B peakTope Tpuc, KOTOpPOE

HEOOXOIUMO ISl JIOCTIDKEHHS] CTENEeHH IPEBPAlIeHHs WCXOAHOTO peareHra
Xa=80%.
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2. IlpoBecTn cpaBHEHHE CpEIHETO BpeMeHHM MpeObiBaHUS Tpue CO CPEIHUM

BpeMeHeM mpeObBaHus Tpuc, HEOOXOAMMBIM ISl JOCTIDKEHUS aHAJIOTHYIHBIX
pe3yJIbTaTOB TMpH TPOTCKAHUM pPAcCMaTPUBAEMOM peakIMK B PeaKkTope
U7IeaIbHOTO BHITECHEHUSI.

2. B TpyOuaTom peakTope uIeanibHOTO BEITCCHEHUS POBOAUTCS PEAKIIUS
2-TO TOps/Ka MPH CICAYIONMUX YCIOBHSIX: KOHCTAHTa CKOpOCTH peakiuu K=I1
M>/KMOJIb-4ac, HauaabHas KOHIEHTpauus ucxoquoro pearenra Co=10 kmons/m>,

JUHENHHAast CKOpOCTh MoToka M=50 M/4ac, ymHa peakropa L=10 m.

1. Onpenenutp cTENEHb NPEBPALLECHUS HCXOJHOTO peareHTa — X.
2. CpaBHUTD MOJyYeHHYIO X CO CTEMEHBIO MPEBPALICHHUS, KOTOPasi MOXKET OBITh

JNOCTUTHyTa Ipu nposeaeHnd peakiuuu B mpoTOYHOM PUC (Tpue =Tpus).

3. B peakTtope wuaeampHOrO BBITECHEHHUS IMPOBOIUTCS PEAKIHS 2-TO
MopsiiKa TPH CICAYIONINX VYCIOBHUSX: KOHCTaHTa CKOpOCTH peakiun K=1
M°/KMOJIb-Yac, HaYaIbHAas KOHIIEHTpaIus ucxoaunoro peareura Co=10 KMOJTB/M?,
JUHENHHast CKOpoCTh MoToka M=50 M/4ac, ymHa peakropa L=10 m.

1. OnpenenuTh cTENEHb NPEBPALIECHHUS HCXOIHOTO peareHTa — X.

Bonpocs! k 3amure
71a00PaTOPHBIX PadboT

1. OcoOeHHOCTH TeTEepOTEeHHBIX TMPOIECCOB, WX TNPUMEHEHHE W
BO3MOXXHOCTH B XUMUYECKOUW TEXHOJIOTHH.

2. Jlumutupyromas ctaaus Ipoluecca OKHCICHUs Cynb(uTa HaTpusl, BEIOOP
KaTaju3aTopa npoliecca.

3. Merojuka onpeseneHus 1 paciera IPUMEPHOTO MopsiiKa peakuuu (N) u
a¢dexktuBHOI KOHCTaHTBHI ckopocTn (K) mMeTomoMm momymnepuona amst
reTepOreHHOro Mpolecca OKHCICHUS CylbpuTra HATpus B Cyibdar
KHCIIOPOJIOM BO3/TyXa.

4. CyTh BecOBOr0o W OO0BEMHO-BOJIOPOJIHOTO METOJOB KOJIMYECTBEHHOM

OLIEHKH KOPPO3HHU.

[Tokazarenn 3¢ ek THBHOCTH TpoIIecca dIEKTPOIH3a.

CpaBHEHHE CTEIIeHEe TTpeBpamieHus dTmianerara u meémoun B PUC-I1.

OnpeneneHne BpeMEHHON U 00IIEeH KECTKOCTH.

MeToabl yMST4eHUs BOJBI.

©ONo O

TIK-1:
WUI-TIK-1.1
WJI-TIK-1.3
IIK-2
WUI-TIK-2.1
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5.2. Kpurepun, nikanabl OLEHUBAHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH

HaunmenoBanue
OLICHOYHOI0 IIxanbl oeHUBAHUS
(Kggif)f;i?{o- Kpurepum oneHuBaHus
100-6anabHast aTudanabuas
OHEHOTHOTO CUCTEeMa cucrema
MepOonpHusATHS)
VIHAMBH Ly abHbIE PaGora BBITIONHEHA MOTHOCTBIO. Her ommbok B JIOTHUECKUX paccykAeHUAX. Bo3MoxHO 9-12 6annoB 5
JOMaIIHKe 3aaHus 1, | HAIMIHE OJXHON HETOYHOCTH WIH OIICKH, HE SIBISIOLIMCCS CIICICTBHEM HE3HAHNS HIIN
2,3 HEMOHMMaHUs yaeOHoro MaTeprana. OOyJaronuiics ToKa3a MOJIHBI 00heM 3HAHUH,
YMEHHUH B OCBOCHUH MPOHICHHBIX TEM U MPHUMEHEHHE UX Ha MPAKTHKE.
Pabora BeINOJIHEHA TOHOCTHIO, HO OOOCHOBAHMIA IIIATOB PEIICHUS HEIOCTATOYHO. 7-8 GaioB 4
Jonymiena ogaa ommbKa WK ABa-TPU HEAOYETA.
Homymiensr 6omnee oaHO# ommOKy min O6osee ABYX-TPeX HEJT0UETOB. 4-6 6amioB 3
Pabora BEIONTHEHA HE MMOTHOCTHIO. JlOMyTIIeHbI TPYOBIe OMIHOKH. 1-3 GamoB 2
Pabota He BbInONHEHA. 0 6amtoB
Kontponbnas nposepka | OOydaromuiicss AEMOHCTPUPYET IPaMOTHOE PEIIEHHE BCeX 3a/ad, UCII0JIb30BaHNE 9 — 12 6annos 5
(BMIIK) o pazaenam MPaBUIIBHBIX METOJIOB PEICHUSI TPU HE3HAYUTENBHBIX BEIYUCITUTEIBHBIX MTOTPEITHOCTSIX
1,2,3 (apudpmernueckux onrroOKax);
ITpoeMOHCTPUPOBAHO UCIIOJIB30BAaHKE PABHIIBHBIX METOIOB IIPH PEIICHUH 3a1a4 PH 7 — 8 GamioB 4
HAJIMYMU CYIECTBEHHBIX OIIMOOK B 1-2 U3 HUX.
OO6yyaromuiicsi UCTIONb3yeT BEPHbIE METO/IBI PEIIEHHS, HO MPABHILHBIE OTBETHI B 4 — 6 6amnoB 3
OOJIBIIMHCTBE CITy4aeB (B TOM YHUCIE H3-32 apU(METHIESCKUX OMHOOK) OTCYTCTBYIOT.
OO0yuarommMcs HCIOIb30BaHBI HEBEPHBIE METO/IbI PELIECHUS, OTCYTCTBYIOT BEpHBIE 0 — 3 bayoB 2
OTBETHI.
KonTponbaas mo OO0yyaromuiicsi JEeMOHCTPUPYET TPAMOTHOE pPEIIEHUE BCEX 3a/1a4, UCIOIB30BaHUE 25— 29 6amnos 5
PEeIIeHHIO 33124 MPaBUIIBHBIX METOJIOB M (QOPMYJT JUIsl pElIeHUs] TPH HE3HAYUTEIbHBIX BEIYUCITUTEIBHBIX
(onmuMmuana mo Kypcy) | MOTpemHOCTSX (apuMETHUECKUX OMIMOKaX).
[IporeMOHCTPUPOBAHO UCIIOIB30BAHIE MPABUIBHBIX METOAOB U (DOPMYJI IIPH PEILIEHUH 19 —246annoB 4
3a/1a4 TP HATWIUH CYIIECTBEHHBIX OMMUOOK B 1-2 M3 HUX.
OO0yJaromuiicst ICTIONB3yET BEPHBIE METOIBI PEIIEHHS, HO MPABIIILHBIE OTBETHI B 13 — 18 6annos 3

OOJBIIMHCTBE CiTy4aeB (B TOM YHCIE U3-32 apU(METHUECKUX OIIHOOK) OTCYTCTBYIOT.
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HanmeHoBaHue
OLICHOYHOI0
CpeAcTBa
(KOHTPOJILHO-
OLICHOYHOI 0
MepOonpHusATH)

Kpurepum oneHuBaHus

IIxaabl olleHUBAHUS

100-6ans1pHast
cucremMa

IIaTnéannLHas
cHuCcTEMA

O6y‘la}OHII/IMC$I HCIIOJIb30BaHbl HEBECPHBIC METOABI PCIICHHA, OTCYTCTBYIOT BEPHBIC
OTBCTHI.

0 — 12 oayios

2

3ammTa 1a60paTOPHBIX
pabor 1-6

JlaH moNHBIHA, pa3BEepHYTHIN OTBET HA MMOCTABIEHHBII BOIIPOC (BOMIPOCHI), TOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HaHUH 00 00BEKTE, MPOSBIIAIONMIASACSA B CBOOOTHOM
OINICpHUPOBAHUU IMOHATUAMHU, YMCHHNHU BBIACIUTL IPUIUHHO-CIICACTBCHHLIC CBA3U.
OOyJaromuiics: JTeMOHCTPUPYET TITyOOKHe U IPOYHBIE 3HAHUS MaTepHalia 1o 3aJJaHHBIM
BOTIPOCAM, UCUEPIIBIBAIOIIE U TIOCIIEIOBATENHFHO, TPAMOTHO U JIOTUYECKH CTPOHHO €Tr0
U3JIaraer.

9 - 12 baytoB

5

JlaH ToNHBIN, pa3BepHYTHIA OTBET Ha MOCTABICHHBIN BOIIPOC (BOMPOCHI), TOKa3aHa
COBOKYITHOCTh OCO3HAaHHBIX 3HaHUH 00 00BEKTE, JOKa3aTeIhbHO PACKPHITH OCHOBHBIC
MOJIO’KEHUS AUCUHUILIMHBL; B OTBETE MPOCIEHKNUBAETCS YETKASI CTPYKTYpa, J0THUecKas
MOCJIEA0BATEIbHOCTD, OTPAKAOUIAsl CYITHOCTh PACKPBIBAEMbBIX MTOHATUN, TEOPUH,
sBreHN. OOyJaroIMiAics TBEPIO 3HAST MaTEPHAI IO 3a/IaHHBIM BOTIPOCaM, TPAMOTHO U
MOCJIEIOBATENBHO €r0 U3JIaraeT, HO I0IyCKAET HECYLIECTBEHHbIE HETOYHOCTHU B
ONPEJETICHUSIX.

7 - 8 baiutoB

JlaH HegOCTaTOYHO MOJHBIA U HEOCTATOYHO PA3BEPHYTHIN O0TBET. Jloruka u
M0CJIE0BATENEHOCTD M3JI0KEHHUS] UMEIOT HapyleHus. JlomyeHsl ommOKy B pacKpbITHH
MOHATHH, ynoTpeOaeHnn TepMuHOB. OOyJaromuiicss He CIOCOOEH CaMOCTOSTEIHHO
BBIICTUTh IPUUNHHO-CJICJICTBEHHBIC CBsI3U. O0yUaromiics criocodeH
KOHKPETH3HPOBaTh 000OIICHHBIE 3HAHUS TOJIBKO ¢ IOMOLIBIO ITPENOoJaBaTels.
Oobyuaromuiicst obnanaet pparMeHTapHBIMH 3HAHMSIMHU 110 TEME KOJUIOKBHYMa, cl1abo
BJIa/IeeT TOHATHUITHBIM anmapaToM, HapyIIaeT MOCIeI0BaTeIbHOCTD B H3I0KEHUN
Marepuaa.

4-6 OamioB

JlaH HeToJIHBIN OTBET, NPEACTABISIOMNN cO00H pa3pO3HEHHBIE 3HAHUS IO TEME BOIIpOCa
C CYILECTBEHHBIMH OIIMOKaMU B onpeneneHusx. [IpucyTcTBy0T pparMeHTapHOCTb,
HEJIOTMYHOCTH M30KeHns1. O0yJalonuiicss He 0CO3HAET CBA3b JaHHOTO MOHATHS,
TEOPHH, SIBIICHUS C IPYTUMH O0BEKTaMU TUCHUIUIMHBL. OTCYTCTBYIOT BBIBOIBI,
KOHKpETH3alMs U 10Ka3aTeNbHOCTh H3JI0KeHus. Peus HerpaMoTHad. JlonoaHUTEIbHbBIE
Y YTOUHSIOUINE BOMPOCH! MPEIOIaBaTENs HE TIPUBOAAT K KOPPEKIIUH OTBETA

0 - 3 bayutoB
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HanmeHoBaHue
OIIEHOYHOT0 IIxanbl oeHUBAHUS
(Kggif)f;i?{o- Kpurepum oneHuBaHus
100-6anabHast aTudanabuas
OHEHOTHOTO CUCTEeMa cucrema
MepOonpHusATH)
oOyuaromerocst He TOJIBKO Ha IMOCTABICHHBIN BONPOC, HO M Ha JPyTUe BOMPOCHI TEMBL.
He mosryueHs! oTBeTHI 10 6a30BBIM BOIIPOCaM AMCIUIIIMHEL. 0 6amoB 0
He npunHuMan ygactust B oJMMITHAIE. 0 6amoB 0
5.3. IIpomexxyTouHas aTTecTalus:
DopmMa NPOMeKYTOTHOIM TunoBbie KOHTPOJIBHbIE 32IAHUS U HHbIE MATEPHUAJIBI Dopmupyemasi KOMIETEHIHS
aTTecTanmuu JJIsl POBe/IeHHsI IPOMEKYTOYHOM aATTeCTAIUN:
OK3aMEeH: IPOBOJUTCS B Buaer Nel IK-1:
nuchbMeHHo Gopme 1. 3aoanue 6 3axpvimoti hopme. WNA-TIK-1.1
Ecnu B Boze comepskares comu: Mg(Cl)2, Ca(HCOs), 1 Mg(HCOs3)2, To tipu ee ymsiruernn | UJI-TTK-1.3
M3BECTKOBO-COJIOBBIM CITOCOOOM MPOUCXOMAT XUMHUYCCKHUE PEAKIHH: IK-2
1. Ca(HCO3); + Ca(OH), —» |2CaCOs + 2H,0 NA-TK-2.1

Mg(HCOs3), + 2 Ca(OH); — [2CaCOs + Mg(OH)2| + 2H,0

Mg(CI), + Na,CO3; — | MgCOs+ 2NaCl
2. Ca(HCOs3); + CaO — Ca(OH),

Mg(HCOs3), + CaO — MgO + Ca(HCOs3),

Mg(Cl); + CaCO3z — Mg(HCOs), + CaCl,
3. C&(HCO?,)?_ + Na,CO3 = CaCOs + 2NaHCO3

Mg(HC03)2 + Na,COz— MgC03+ 2NaHCO;

Mg(ClI), + CaO — MgO + CaCl;
4. Ca(HCOs3); + Mg(HCOs), + CaOH — CaMg(OH); + CO;

Mg(Cl); + Na;CO3; — Mg(HCOs3)2 + Na,CO3 + HCI

2. 3ajiaHue B OTKPBITOH (hopMme.
Ecau ckopocts Xp mpu 1aHHOM pexkuMe ocyuiecTBienus rereporeHHoro XTI

MaJa o CPaBHEHHIO CO CKOpOcThIo auddy3nonnsix craauid, To XTI mpoTekaer B
........... 00J1aCTH.
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3. “Cnenasa’” mexnonocuueckas cxema.

HasoBure oTzmeneHus M ammaparsl, BKJIIOYEHHBIE B YIPOLICHHYIO CXEMy COBPEMEHHOTO
IPOU3BOJCTBA CEPHOM KUCIOTHI Ha 0a3e CEpHOro KojidyeJaHa II0 CHCTEME JBOHHOro
KOHTaKTUpOBaHuUs 1 ABOHHON abcopouuu (JIK — IA), 0603HaubTe OCHOBHBIE IIOTOKH.

I g ol S r
4 ‘8.7
B
1 i 22 Newnoi 203
|I mw m 'n 8 ammocpepy
A 19 7
é T =
[ g { ¢ b -7
X % . T A ol
!;' I =
I i)
- I

4. 3a0aunozco muna.

Ecnu sanexktponusep paboraer KpyriiocyTouHO, TO Tpu crie Toka 15500 A TeopeTnyecku

MOKET OBITh MOJIYYCHO. . ........ THJPOKCH]IA HATPHUS
1. 200 kr
2. 555«kr
3. 700 kr

5.4. Kpurepuu, mKaibl OLIEHUBAHUS MPOMEKYTOUHOM aTTecTalluy yueOHOU TUCITUTUTHHBIL:

DopMa IPOMEKYTOYHOM

IIIxaabl OLleHUBAHUSA

aTTecTanmuu
Kpurepun onennBanns
HanMeHoBaHUE OLIEHOYHOT' O 100-6anapHas IIaTubanabHas
cpe]:[CTBa CucremMa cucremMa
3a4eT ¢ OIICHKOM: 3a BBINIOJHEHHE KAXKIOr0 TECTOBOTO 33JaHHs HCIIBITYEMOMY BBICTABIIAIOTCA | 32 —35 OauioB 5 91% - 100%

MOJIyTeCTOBast MMChbMEHHast hopMa

6ayutel. HeoOxoammo ykaszath THIT UCITOJIB3yEMOMU IITKAIBI OTICHUBAHUS.
HomuHanbpHas mkaa mpeanosiaraet, 4To 3a MPaBHIIbHBIA OTBET K KaXKIOMY

28— 31 GamnoB

I

80% - 89%

24 — 27 bayuioB

69% - 77%
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DopMa IPOMEKYTOUHOM

IIIxajabl onleHUBaAHUSA
aTTecTAllNH

H Kpurepum oneHuBanus
AUMEHOBAHHE OLICHOYHOI'0 100-0aj1bHAR IIaTnoamnbHan
CpelICTBa cucrema cucrema
3aJIaHUI0 BRICTABJIseTCS ONWH 0ajll, 3a HETPaBWIBHBI — HOJb. B 0 — 23 Gannos 2 66% u meHee
COOTBETCTBUHU C HOMUHAILHOM IIKAIOHN, OIIEHUBAETCS BCE 3aJaHUe B LIETIOM, 66%
a He Kakas-In00 U3 ero yacTei.
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5.5. Cucrema OLEHUBAHUS PE3yIbTATOB TEKYLIETO KOHTPOJISI U IPOMEKYTOUHOM
aTTeCTallUU.

OneHka no JUCLMILIMHE BBICTABISETCS 00yUaroneMycs ¢ y4ETOM pe3yJIbTaTOB TEKYLIEeH 1
IIPOMEXXYTOYHOH aTTeCTalUu.

®opMa KOHTPOJISI 100-6ananHas cucrema [IaTudasnbHas cucrema
Tekymuil KOHTPOb:
- 3 UHAUBUAYATBHBIX JOMAITHUX 0 — 12 6autoB 2-5
3a1aHusl
- mucbMeHHbIH KoHTpoab (BMIIK 1,2,3) 0 - 12 6amnoB 2-5
- KOHTPOJIbHAs paboTa (OaMMIIHaIa) 0 —29 6amna 2-5
- 3amuTa 6-TH 1a00paTOPHBIX PaboT 0 -12 6amioB 2-5
[IpomMexyTouHas aTTecTalus 0 - 35 6amioB OTJIMYHO
3ader ¢ OLIeHKOM XOpOIIO
Htoro 3a cemecTp (OCHOBBI 0 - 100 6am1oB YIOBJIETBOPUTEIILHO
TEXHOJIOTHH XMMHUYIECKUX MPOU3BOICTB) HEY/IOBJICTBOPHUTEIIHHO
3auer ¢ OIeHKOM

[Tosy4eHHBI COBOKYIHBIN pe3ysIbTaT KOHBEPTUPYETCS B MATUOAIILHYIO CUCTEMY OLIEHOK B
COOTBETCTBUM € TaOIMLIEH:

100-0aj1bHAsA cucTeMa nATHOANJILHAN CHCTEMA
3a4eT ¢ OLIeHKOM
OTJIUYHO
85 — 100 GamioB
XOPOILIO
65 — 84 Gaos P
OBJIETBOPUTEIILHO
41-64 6aiuioB ya P
0 — 40 6anmoB HEYIOBJIETBOPUTEIHHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanm3zamust mporpamMmbl MpeaycMaTpUBaeT HCIOJIb30BAaHUE B TpoIlecce OOydeHUs
CIEYIOIINX 00pa30BaTeIbHBIX TEXHOIOTHH:

- npoOeMHast JIEKIHs;

- TPYIIOBBIX TUCKYCCHIA,

- aHallu3 CUTYAIIHiA;

- pa300p KOHKPETHBIX CUTYAIIUN;

- MOUCK 1 00paboTKa HH(OPMAITUHU C UCTIOJIb30BAaHUEM ceTH IHTEepHET;

- MCIOJIb30BaHUE HA JIEKITMOHHBIX 3aHATHSAX BHUICOMATEPUAIOB U HATJISTHBIX TTOCOOMIA;

- oOydeHue B COTpYJHUYECTBE (KOMaH IHas, TPYMIOBas paboTa).

7. INPAKTUYECKAS IOAT'OTOBKA

[IpakTyeckast HOArOTOBKA B paMKax yueOHOH JUCHUIUIMHBI pealn3yeTcs NMPU MPOBEACHUT
MPAaKTUYECKUX 3aHSATUM, Ta00paTOPHBIX padbOT, MpeaycMaTpPUBAIOIINX yYacTHe 00yJarommnxcs B
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BBITIOJIHEHUU OTJEJbHBIX JJIEMEHTOB palOT, CBA3AaHHBIX ¢ Oyaymied mnpodeccuoHanbHON
JIESITEIbHOCTBIO.

[IpoBogsTCcst OTHENbHBIE 3aHATHS JIEKIUOHHOTO THIMA, KOTOPBIE IPEIyCMaTpPUBAIOT
nepefavdy y4eOHoO nHpOpMAauy 00ydarommuMcs, KOTopas HeoOXoauma Il MOCISAyIOIEro
BBITOJIHEHUS MPAKTUYECKONU pabOTHI.

8. OPT'AHU3ALIUA OBPA3OBATEJIBHOI'O TPOUHECCA I JIMIL C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 31OPOBbAA

[Ipn oOy4yeHWHM JHUI] C OrPaHWYEHHBIMH BO3MOXXHOCTSIMU 37I0POBbsI M HHBAJIHJIOB
UCIOJNIB3YIOTCS TOJXObI, CIIOCOOCTBYIOIIME CO3AaHHI0 Oe30apbepHOil 00pa3oBaTEeNIbHON Cpeabl:
TEXHOJIOTUH Au(dEepeHIInalid U HHIUBUIYATbHOTO OOydYeHUs, IPUMEHEHHE COOTBETCTBYIOIIUX
METOJUK 10 paboTe ¢ UWHBAIMIAMH, HCIOJIb30BAaHUE CPEACTB JIUCTAHIIMOHHOTO OOIICHHUS,
MIPOBE/ICHUE JOTOJHUTEIBHBIX WHIMBUAYATbHBIX KOHCYJIbTAIMHA MO M3y4YaeMbIM TEOPETHUYECKUM
BOIPOCaM U TPAKTHUYECKUM 3aHATUSAM, OKa3aHHE IMOMOIIM IPH MOATOTOBKE K MPOMEKYTOUHOMN
aTTeCTaIUU.

[Ipu HEeoOxoauMocTH paboyas mporpamma JUCHUIUIMHBI MOXKET OBITh aJanTUpOBaHa IS
obecrieueHust 00pa30BaATEIHLHOTO MPOIECCca JUIAM C OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 37I0POBBS, B
TOM YUCIIE U JUCTAHIIMOHHOTO 00Yy4YeHHS.

Y4eOHbIE W KOHTPOJBHO-U3MEPHUTEIBHBIE MAaTepHaIbl TPEIACTABIAIOTCS B  (dopMax,
JOCTYIHBIX NIl U3yYEHUsl CTYJEHTaMH ¢ 0COOBIMU 00pa30BaTEeNbHBIMH MOTPEOHOCTAMU C YUYETOM
HO30JIOTHYECKUX TPy HHBAIUIOB!

Jlis TOJNTOTOBKM K OTBETY Ha MPAKTUYECKOM 3aHATHUHU, CTYJCHTAM C OrpaHUYEHHBIMU
BO3MOKHOCTSIMHU 37I0POBBSI CpEJHEE BpeMsl YBEIUUYMBAETCS O CPABHEHHUIO CO CPEIHUM BPEMEHEM
MOJATOTOBKU OOBIYHOTO CTYJCHTA.

JIJ1s CTYZIEHTOB C MHBAJIMITHOCTBIO UJTH C OTPaHUYECHHBIMU BO3MOYKHOCTSIMU 37I0pPOBbsI (popma
MIPOBEICHUS TEKYIIEW U IPOMEKYTOUHOM aTTeCTAllMK YCTAaHABIMBAETCA C YUETOM UHAUBUAYAJTBHBIX
MCUXO(PU3NUECKUX 0COOEHHOCTEH (YCTHO, MUChbMEHHO Ha Oymare, MMCbMEHHO Ha KOMITBIOTEPE, B
dbopMe TecTUpOBaAHHUS U T.I1.).

[TpomexxyTouHast aTTecTanus Mo AUCIUIUIMHE MOKET MPOBOJIUTHCA B HECKOJBKO ITArlOB B
dbopMe pyOeKHOTO KOHTPOJSI MO 3aBEPIICHHIO HU3YYEHHUS OTAETBHBIX TEM IUCHUIUIMHBL. [Ipu
HEOOXOAMMOCTH CTYACHTY IPEIOCTABISAETCS JOMOTHUTEIHHOE BpeMs IS MOATOTOBKM OTBETa HA
3a4eTe UM HK3aMEHe.

JIist oCyIIeCTBIIEHUS TPOLEAYp TEKYIIETO KOHTPOJISI YCIEBAEMOCTH M IMPOMEKYTOUHOMU
aTTecTallid OOydaroluxXcs CO3JAr0TCs, MPU HE0OXOAUMOCTH, (OHIBI OIICHOYHBIX CPENCTB,
aJlanTUPOBAHHBIE JIJISl JIUI] C OTPAaHUYECHHBIMU BO3MOKHOCTSIMH 3]I0POBbsSI M TIO3BOJISIFOIINE OIEHUTD
JMOCTIIKEHHE MMM 3alUIAaHUPOBAHHBIX B OCHOBHOW 0OOpa30BaTeNbHOW MpOTrpaMMe pe3yJIbTaToOB
00y4eHus: U ypoBeHb CHOPMHPOBAHHOCTH BCEX KOMIIETEHIIMU, 3asBJICHHBIX B 00pa30BaTEIHHOU
porpamme.
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MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIJIMHBI

XapaKTepI/ICTI/IKa MaTCprUaJIbHO-TCXHUYCCKOI'O obecrneueHUs JUCHUIIIIMHBI COCTaBJIACTCA B

cootBeTcTBUU ¢ TpeboBanusmu GI'OC BO.

MaTepI/Ia.HBHO-TeXHI/I‘-IeCKOG obecrniecucHue JAUCHUIIIIMHBI TTPU O6y‘-I€HI/II/I C HCIIOJB30BaHHUCM

TpaaAUIIUOHHBIX TEXHOJIOTHI O6y‘IeHI/I$I.

HaumeHoBaHue yueOHBIX ayUTOPHIA,
JadopaTopuii, MACTEPCKUX, OMOIUOTEK,
CIOPT32J10B, MOMeIIeHUH ISl XPaHEeHHS U
NpoPUIAKTHIECKOTO0 00CTYKHBAHUS YIe0HOTO
000py10BaHUSI U T.II.

OcHaIlleHHOCTDh YU4eOHbIX ayUTOpPHii, 1a00opaTopuii,
MacTepCKHX, OM0JIMO0TEK, CHIOPTUBHBIX 3aJI10B,
TOMeIeHUH 1J151 XpaHEHUA U NPOPUIAKTHIECKOTO
00cTy:KMBaHUS Y4eOHOT0 000pyAOBAHUS U T.II.

119071, r. Mocksa, Jlonckas yauua, gom 39,

cTpoenue 4

ayJIUTOPHH JUTA TIPOBEICHUS 3aHATHI
JIEKIIMOHHOT'O THUIIA

KOMIUIEKT yaeOHOU MeOerw,

TEeXHUYECKHE CPENICTBA OOYUCHUS, CITy)KAIIHE IS
npeACTaBICHUs yaeOHO! HHPOpMauy OONBLION
ayJUTOpHUU:

HOYTOYK;

IPOEKTOP,

9KpaH,

MapKepHasi I0cKa

ayJUTOPHUH IJIsl IPOBEACHUS 3aHATUH
CEeMHMHApPCKOTr0 THIA, TPYMIOBBIX U
WHAUBUIYAIBHBIX KOHCYJIbTAIUH, TEKYILEro
KOHTPOJISI ¥ IPOMEXKYTOUHON aTTECTaLUU

KOMIUIEKT yaeOHOU MeOerw,

TEXHUYECKUE CPEICTBA O0YUCHUS, CITYKAIIUE JUIS
npeACTaBICHUs yaeOHO! HHPOpMauK OOIBIION
ayJTUTOPUU:

HOYTOYK,

POEKTOP,

MapKepHasi JIocKa,

Ha0OpBI ISMOHCTPAIIMIOHHOTO 000pY/I0BaHUS U
y4eOHO-HATJISTHBIX TTOCOOUH, 00eCTIeUNBAIOIIINX
TEMaTUYECKUE WILTIOCTPAINU, COOTBETCTBYIOIIHE
paboyeii mporpaMme JTUCITUILIUHBIL.

ayJUTOPHUH U1l IPOBEICHHUS JIAOOPAaTOPHBIX
3aHATUH, TPYNIIOBBIX U MHIANBUIAYaIbHBIX
KOHCYJIbTallui

KOMIUIEKT y4eOHO! Mebew,

TEXHUYECKUE CPE/ICTBA OOYUCHHS, CITy KAIHE JUIS
npecTaBICHUs yaeOHO! HHPOpMaIuy OOIBIION
ayAUTOPUU:

- skpaH neperocHoii Classic Solution Libra 180x180,
- npoektop BenQ MX511 9H.J3R77.33

nabopaTopus Ne6109 JUTSt MIPOBEICHUS
JTa00PATOPHBIX 3aHATHH, CEMHHAPOB, TPYIITOBBIX
U WHIWBUAYAJIbHBIX KOHCYJbTAIMNA, TEKYIIETO
KOHTPOJIS ¥ IPOMEKYTOYHOM aTTecTallu.

Komrutekt yueOHOM MeOeu, TEXHUYECKHE U
aHAJTUTHYECKHE BECHI, JJabopaTopHas nocyaa
(munetku a5t oTOopa npob, KOIObl, OIOPETKH ISt
TUTPOBAHUS, CTCKIISIHHBIE MTAJIOYKH, MEPHBIC
CTaKaHbl, MEpHBIE LIWIMHAPHI), JJIeKTponu3ep, pH-
metp 150 MU (2 mur.), anexrpoast st pH-metpa,
MOHOOOMEHHas! KOJIOHKa (3 mIT.), KOppO3UMETP
AxumoBa (3 mT.), KOTOpUMETp (HOTOIIEKTPHIECKUI
koHueHTpanroHHbI KOK-2MII, cymmibHbIi mkad
KBC G-100/250, mukpockor (2 1miT.),
YIIbTPa3ByKOBast OTPYXKHasl yCTAaHOBKA,
ynbTpa3BykoBoe ycrpoictBo ¥Y301-01 «PEYT 001»
(2 wrT.), MmydenbHas neyb, peakTUBbI, HEOOXO0IUMbBIE
IS ya4eOHOM, yaeOHO-HCCIIeI0BaTeTECKON 1
HaY4YHO-UCCIIE0BATEIbCKOM paboThl CTYAECHTOB.

119071, 2. Mockea, Manwiii Kanysycckuii nepeynok, oom 2, cmpoernue 6

Aynutopun TS MIPOBEICHUS 3aHSTHI
JISKITMOHHOT'O ¥ CEMHHAPCKOT'0 THIIA, TPYTIIIOBBIX

Kowmmiekt yueOHO# Mebenn, MapKepHasl T0CKa,
TEXHUYECKUE CPEJICTBA O0YUCHUS, CITYIKAIINE JUIS
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HaumeHnoBaHue y4eOHBIX Ay TUTOPHI,
JIa00paTopuii, MACTEPCKUX, OMOJINOTEK,
CIOPT3aJ10B, IOMeIeHU ! VISl XPAHCHUS H
NPOPUIAKTHYECKOT0 00CIy:KMBAHNSA Y1e0HOI 0
000py10BaHUSI U T.II.

OcHaleHHOCTh y4eOHBIX AyAUTOPHU, 1a0opaTopwuii,
MAaCTEPCKHX, 0M0JINMOTEK, CIOPTHBHBIX 327108,
NOMeELIeHMH 1J15l XpaHeHusl M NPOo(pHIAKTHYECKOro
00cTy:KMBAHUS Y4eOHOT0 000PYy1OBAHUS U T.II.

WHANBUIYATbHBIX ~ KOHCYNBTAIlMi,  TEKYyIIETro
KOHTPOJISL ¥ TPOMEXKYTOYHON aTTECTAI[UU

TIpeACTaBICHHS YIeOHON HH(pOpMAITIK OOJIBIITOMN
ayJIMTOPUU: SKpPaH, MPOSKTOP, KOJOHKH.

IMoMemenus 115l CAMOCTOSITEIHLHOM PadOTHI
00yvYalommXxcs

OcCHaIIEeHHOCTH MOMEIEHUH 11 CAaMOCTOATEILHOM
pa6oThI 00y4aI0IMUXCS

119071, 2. Mockea, Manwiii Kanysycckuii nepeynok, oom 2, cmpoeHnue 6

YUTAJIBHBINA 3aJ1 OMOINOTEKH:

— KOMIIBIOTCpHAasA TCXHUKA,
TIOJKJIFOYCHHUEC K CCTH «I/IHTepHCT»

TexHonoruueckoe obecneueHne
HCIIOJIB30BaHHUECM 9JICMCHTOB
YHUBCPCUTCTA.

peanuzanuu
3JIEKTPOHHOU

HPOrpaMMbl  OCYIIECTBIISCTCS
MH(POPMALIMOHHO-00pa30BaTEIBHOM

cpebl
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10.  YYEBHO-METOJIUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE YYEFHOM JUCITATLIIAHBI

KouaunuyecTBo
B .
Ne 1 H3(aHus Tox Anpec caiita 9bC 3K3EMILISIPOB B
ABTOP(BI) HaumenoBanue u3iaHus (yueOHuk, YII, HN3pareabcTBO
n/n MII U3aAHUA HJIM JJIEKTPOHHOI0 pecypca OnodanoTeKe
 1p.) YHHuBepcuTeTa
10.1 OcHOBHas nHUTEPATypa, B TOM YHCIIE DIIEKTPOHHBIC N3aHUS
1. Beckos B.C. O01mass XUMHUYECKasi TEXHOJIOTHSA M.: HKI] 2005 . 1
Vuebuuk CAKARCMKHHTEDY 2006 https://booksee.org/book/770588 4
2. Kytemos A.M. OO61mas XMMHIeCcKas TEXHOIOT U M.: HKI 2004 https://booksee.org/book/468748 1
Bonpapesa T.U. . 2005 2
Bepenraprer M.T. VyeOHUK «AKaJICMKHHIa) 2007 5
M.: Briciias mkosna ggg g
3. Myxnenos W.I1. u ap. OcHOBBI XUMHYECKOH 1991 https://booksee.org/book/469240 10
ToA peﬂ'I/IMl_i’XHeHOBa TexHomoruu Y4eOHHK M.: Beicmi. mk. 1975 5
o 1968 6
4, Komenesa M.K. mon JIaGopaTOpHBIi MPAKTUKYM I10 http://znanium.com/catalog/product/ | 5 B 6ubnuoteke,
penakuuei 00I1Iell XUMHUYECKON TEXHOJIOTHHI VII M.: MI'YAT 2013 465540 10 Ha kadenpe
Peyrckoro B.A.
5. Komenesa M.K. [Mpumepsl, 3372491 ¥ TECTHI 10 ) http://znanium.com/catalog/product/7 10
0011Iell XUMUIECKOM TEXHOJIOTHH Vil M. MIVAT 2015 82938
6. 2020 https://znanium.ru/catalog/document? | 3 B GuGnuoTeke,
06 id=346792 2 Ha Kadenpe
Iha:i XAMHUICCKad TEXHOTOrHA https://znanium.com/catalog/product/
Komenera M.K. B IIpUMepax, JIab0paTOPHBIX VII M.: UHOPA-M 2021 P 1224796 gp
paoTax, 3a1aax, u TeCTax. 2024 https://znanium.ru/catalog/docum
ent?id=436846
7. 06 M.: ®I'BOY BO https://znanium.ru/catalog/document? 1
Komrenesa M.K. LA XHMITHECKA TEXHOJOTHA. VII «PTY um. A H. 2023 id=369656
JlaGopatopHbIil TpakKTUKYM KoChIM My
10.2 JlonomHUTENbHAS TUTEPATYPA, B TOM YHCIIC JICKTPOHHBIC U3TaHUS
1. Komenesa M.K. B JIaGopaTOpHBII MPAKTHKYM I10 M. EHOM http://znanium.com/catalog/product/3 | 2 na xadeape
COCTaBe KOJUIEKTHBA | OOIIel XUMHUIEeCKON TEXHOJIOTHH VII Tla6o ;.TO - 3H3:HI/II7I 2010 65476
ABTOPOB; MO parop
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penakuueit beckora
B.C.

Tosaxnasackui JI.JI.,
Komenesa M.K.,
Byxxano C.1

O01mast XUMHYECKast TEXHOJIOTHUSA
B IpUMeEpax, 3ajauax,
JTa00paTOPHBIX PadOTaxX U TECTax.
VYuebHoe nmocodue

yiI

M.: UHOPA-M

2015

http://znanium.com/catalog/product/4

74713

3 B OuOIMOTEKE,
2 Ha kadenpe

10.3 Mertoauueckue Marepuansl (yKa3aHus, pPEKOMEHIAINHN T10

OCBOCHMIO UCIUILTUHEL aBTOpoB PI'Y uMm. A. H. Kockirun

a)

1.

Komenesa M.K.,
Peytckuit B.A.

Meronuueckue yka3saHus
«3anauu v 3aaHNs B TECTOBOM
(dhopme 1o 001l XUMUIECKOH

TEXHOJIOTHIDY

MY

M.: M[YAT

2013

http://znanium.com/catalog/product/4

65542

5 B OubOIHoOTEKE,
10 Ha kadenpe
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11. HHO®OPMAIMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLECCA

11.1. Pecypchl 251eKTpOHHOM OMOINOTEKH, HHPOPMAIIMOHHO-CIIPABOYHbBIE CUCTEMBI
U npoeccruoHaIbHbIE 0A3bl JAHHBIX:

Nenm | DiIeKTPOHHBIEe YueOHbIe H3JaHMs], 3JIeKTPOHHbIE 00pa3oBaTeIbHbIe PecypChl

1. OBC «Jlaney» http://www.e.lanbook.com/
2. «Znanium.comy Hay4HO-H3aTeIbCKOro HeHTpa «MHbppa-M»
http://znanium.com/
3. Onexrponnsie m3ganns «PT'Y um. A H. Kocsirnuay Ha mnatdopme DBC «Znanium.coms

http://znanium.com/

4, 000 «MBUCy http://dlib.eastview. com/ [orosop Ne 239-IT oT 21.11.2017 .

5. 'Web of Science http://webofknowledge.com/
Cyb6munensunonnsiii Jorosop Ne WoS/917 na 6e3B03me3gHOe okazanue yeuyr ot 02.04.2018 r.

6. Scopus http://www. Scopus.com/
Cyomurnien3uonnsiii Jlorosop Ne Scopus /917 Ha 6e3Bo3Me3iHoe oka3zanue yciyr oT 09.01.2018 .

7. Elsevier «Freedom collection» Science Direct
https://www.sciencedirect.com/
8. Annual Reviews Science Collection https://www.annualreviews.org//loctyn

[OJIy4eH B Pe3yJIbTaTe KOHKypCa MPOBEICHHOT0O MHMHHUCTEPCTBOM 00pa30BaHUs M Hayku Poccuu
Cyo0sunen3uonnsiii lorosop Ne AR/41 ot 09.01.2018 r.

9. [TatentHas 6a3a komrmannun QUESTEL — ORBIT https://www37.orbit.com/#PatentEasySearchPage
Joctym momydeH B pe3ysibTaTe KOHKypca IPOBEACHHOTO MUHHUCTEPCTBOM 00pa30BaHUs U HAYKH
Poccun

CyOmuuensnonnslii lorosop Ne Questel/41 ot 09.01.2018 r.

10. «SpringerNature»

http://www.springernature.com/gp/librarians

[Mnardopma Springer Link: https://rd.springer.com/

[Tnardopma Nature: https://www.nature.com/

bazamannbix Springer Materials: http://materials.springer.com/

Bazamanneix Springer Protocols: http://www.springerprotocols.com/

Baza manaex zbMath: https://zbmath.org/

Basza manaex Nano: http://nano.nature.com/
CyO6nuuensnonnsliinoropop NeSpringer/41 ot 25 nexabpst 2017 1.

11. Hayunas anextponnas 6ubnunoreka eLIBRARY.RUhttp:/www.elibrary.ru/
JIunen3zuonnoe cornamenue Ne 8076 ot 20.02.2013 r.

12. 00O «HarmmonanpHas snektponHas ouommorteka» (HOB) http://H30.pd/
Jorosop Ne 101/HDOB/0486 — 1 ot 21.09.2018 r.

13. HOUKOH http://www.neicon.ru/ Cornamnienne NeJIC-884-2013 o118.10.2013r.

14. «Polpred.com O630p CMU» http:// www.polpred.comCornamienne Ne 2014 ot 29.10.2016 1.

HpO(l)eCCI/IOHaJ'ILHI)le 0a3bl JAHHbIX, l/lH(l)OpMaHI/IOHHbIe CIIPpaBOYHbIC CUCTEMBI

1. http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/databases/ - 6a3b1 gaHHBIX
Ha Equnom UHTepHeT-noprane Poccrara

2. http://inion.ru/resources/bazy-dannykh-inion-ran/ - o6ubmuorpaduueckue 6a3p1 anasix THUOH
PAH 1o connanapHBIM ¥ TYMaHUTapHBIM HayKaM

3. http://www.scopus.com/ - pedeparnBHas 6a3a JTaHHBIX SCOPUS — MEXTyHApOIHAS YHUBEPCATbHAS
pedeparnBHas 06a3a JaHHBIX

4. http://arxiv.org — 6a3a JaHHBIX MOJHOTEKCTOBBIX JICKTPOHHBIX MyOIUKAINN HAYYHBIX CTATEH IO
(u3nKe, MaTeMaTrKe, THPOPMATHKE

5. http://www.garant.ru/ - Cripasouno-tipaBoas cucrema (CIIC) «I"apaHTt», KOMIDIEKCHAS IIpaBoOBast

noAAep:KKa MoJib3oBaTeiel mo 3aKkoHonaTenbcTBy Poccuiickoit @enepanuu



http://www.e.lanbook.com/
http://znanium.com/
http://znanium.com/
http://webofknowledge.com/
http://www/
https://www.sciencedirect.com/
https://www.annualreviews.org/
https://www37.orbit.com/#PatentEasySearchPage
http://www.springernature.com/gp/librarians
https://rd.springer.com/
https://www.nature.com/
http://materials.springer.com/
http://www.springerprotocols.com/
https://zbmath.org/
http://nano.nature.com/
http://www.elibrary.ru/
http://нэб.рф/
http://www.neicon.ru/
http://www.polpred.com/
http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/databases/
http://inion.ru/resources/bazy-dannykh-inion-ran/
http://www.scopus.com/
http://arxiv.org/
http://www.garant.ru/
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11.2. TlepedeHb NpOrpaMMHOr0 OOECIIEUEHHUS

PexBHU3NTHI NOATBEPKAAIOIIET0

Nen/m | IIporpammHoe o0ecrieueHune
JaokymeHTa/ CBO0OAHO pacnpocTpaHsgeMoe

1. Windows 10 Pro, MS Office 2019 koHTpakT Ne 18-DA-44-19 or 20.05.2019

2. PrototypingSketchUp: 3D modeling for KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
everyone

3. V-Ray ans 3Ds Max KOHTpakT Ne 18-DA-44-19 ot 20.05.2019

4, Microsoft Windows 10 HOME Russian OLPNL moroBop ¢ 3A0  «CodrJlaaTpetiny
Academic Edition Legalization Get Genuine, 60 Ne510/2015 ot 15.12.2015
JIMLICH3UM

5. Microsoft Visual Studio Team Foundation Server | goroBop ¢ 3A0 «CodrJlaitaTpetin
CAL Russian SA OLP NL Academic Edition, 6 | Ne510/2015 ot 15.12.2015
JUIeH3u, apTukya 126-01547

6. Microsoft Visual Studio Professional w/MSDN | koHTpakT OroKeTHOTO yupexaenus ¢ 3A0
ALNG LisSAPk OLP NL Academic Edition Q1fd, | «CodtJlaitaTpeitm» No509/2015 ot
1 muuensus, aptukyn 77D-00085, 15.12.2015

7. Microsoft Windows Server Standard 2012R2 | konTpakT O6romKkeTHOTO yupexaenus ¢ 3A0
Russian OLP NL Academic Edition 2Proc, 4 | «CodtJlaitaTpeitm» Ne509/2015 ot
JUIEeH3uH, apTukya 373-06270, 15.12.2015

8. Microsoft SQL Server Standard Core 2014 Russian | koHTpakT 6r0mKeTHOTO yupexaeHus ¢ 3A0
OLP 2 NL Academic Edition Q1fd, 4 nuuensun, | «CodrJlaitnTpeiiny» Ne509/2015 ot
aptukyn 7NQ-00545 15.12.2015

9. Microsoft Windows Server CAL 2012 Russian | goroBop 0romkeTHOro yupexaenus ¢ 3A0
OLP NL Academic Edition Device CAL, 50 | «CodrJlaitnTperin» Ne511/2015 ot
nuueH3ui, aptukyn R18-04335 15.12.2015

10. Microsoft Windows Remote Desktop Services | moroBop OromxeTHOro yupexaesus ¢ 3A0
CAL 2012 Russian OLP NL Academic Edition | «CodrJlaitnTperin» Ne511/2015 ot
Device CAL, 50 nunensuii, aprukyn 6VC-02115, | 15.12.2015

11. Microsoft Office Standard 2016 Russian OLP NL | goroBop 0romkeTHoro yupexaenus ¢ 3A0
Academic Edition, 60 nuuensuii, aptuxyn 021- | «CodrJlatinTpeitn» Ne511/2015 ot
10548, 15.12.2015

12. ABBYY Fine Reader 12 Corporate 5 nunensuii Per | norosop 0romkeTHOro yupexaenus ¢ 3A0
Seat Academic, 2 kommiekta, aptukyil AF12- | «CodtJlaitaTpeiin» Ne511/2015 ot
2P1P05-102/AD, 15.12.2015

13. Kaspersky Endpoint Security mis OusHeca — | moroBop OropkeTHOro yupexaeHus ¢ 3A0
Crannaptaeiii Russian Edition 250-499 Node 1 | «Co¢rJlaitnTpetin»
year Educational Renewal License, 353 nuuiensun, | Ne511/20160130.12.2016
aptuxyin KL4863RATFQ,

14. Kaspersky Security Juis mMoOdYTOBBIX CEpBEpOB — | OTOBOP OOpKETHOrO yupexaeHus ¢ 3A0
Russian Edition 250-499 MailAddressl year | «Codrt Jlaitn Tpetia»
Educational Renewal License, 250 nunensuii, | Ne511/20160130.12.2016
aptukyn KL4313RATFQ,.

15. Dr. Web Server Security Suite ArtuBupyc (32 1 | moroop 6romKeTHOTO yupexaenus ¢ 3A0

JUIEH3UIO B JMalla3oHe Ha TrofJ) MpoiajieHue, |
nunensus, aptukya LBS-AC-12M-2-B1,

«Cogrt Jlaita Tpeita» Ne511/2016 ot
30.12.2016
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16. Dr. Web Desktop Security Suite AutuBupyc (3a 1 | 10oroBop 0romKeTHOro yupexaenus ¢ 3A0
JATICH3WIO B amama3oHe Ha rox) mpomieame, 1 | «Codr Jlaita Tpeitm» Ne511/2016 ot
nunensus, aptukyn LBW-AC-12M-200-B1, 30.12.2016

17. AUTIDESK Auto CAD Design Suite Ultimate | mumensus 559-87919553.

2014, paspeleHue Ha OJHOBPEMEHHOE
nonktoueHue 10 1250 ycTpoicTs.

18. MatlLab  Simulink  MathWorks,  unlimited | cBoO0oaHO pacnpocTpaHsieMoe
NeDVD10B.

19. LibreOffice GNU Lesser General Public License CBOOOTHO pacIpoCTpaHsIeMOe

20. Scilab Ce CILL (cBoOomnas, coBMecTHMasi € | CBOOOJHO pacmlpoCTpaHsIeMoe
GNUGPLv2)

21. Linux Ubuntu GNU GPL cBOOOHO pacmpocTpaHsieMoe

22. FDS-SMYV free and open-source software CBOOOJIHO pacnpocTpaHsIeMOe

23. AnyLogicPersonal Learning Edition cBOOO/IHO pacmpocTpaHsieMoe

24. Helyx-OS GNU General Public License CBOOOJIHO pacnpocTpaHsIeMOe

25. Open Foam v.4.0 GNU General Public License cBOOO/IHO pacmpocTpaHsieMoe

26. DraftSight 2018 SP3 CBOOOJIHO pacipocTpaHsIeMOe
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JIMCT YYETA OBHOBJIEHU PABOYEI MPOr'PAMMBbI YYEBHOM
JTUCHUIINHBI

B pabouyro nporpamMmy y4eOHON AMCIMIUITMHBI/MOYJISI BHECEHBI U3MEHEHUS/OOHOBICHHS U
YTBEPKACHBI Ha 3acelaHuu Kadeapol:

Ne it

1N1))
OOHOBJICHHUSA
PIIJT

XapakTep M3MeHeHHi1/00HOBIeHHIT
€ YKa3aHMeM pa3jeJia

HOMep MPOTOKOJIA
M 1aTa 3acelaHusl
Kadeapbl




