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1. OBIIUE CBEAEHUSA

Yuebuas AJUCHUITIINHA «OCHOBBI TEXHOJIOTUH XUMHYECKUX IMPOU3BOACTB» HU3YUYACTCA B
IIIECTOM CEMECTpE.
Kypcosast pabota/KypcoBoii mpoeKT —He MmperycMOTpeH(a)

1.1. dopma npomMeKyTOYHOHN aTTECTALUU:

324€ET C OLICHKOU

1.2. Mecto yuebHOM nucuuIuinHbl B cTpyktype OITOIT

Vyebnas nucuumiiiHa «OCHOBBI TEXHOJOTUM XUMHYECKUX IPOU3BOJICTBY» OTHOCUTCH K
yacTu, (POpMUPYEMOI ydaCTHUKaMH 00pa30BaTeIbHBIX OTHOLIECHUIA.

OcHOBOM 11711 OCBOGHMSI  JIMCUMIUIMHBI  SIBJISIIOTCA ~ Pe3yJbTaTbl  OOyYEHHS 1O
MPEALIECTBYOIIHUM IUCIUIUIMHAM U MPAKTUKAM:

- MatemaTuueckuii aHaJIU3, UHTErpaibHble U TudepeHIanbHble HCYUCIICHUS

- dusuka

- XHMHS HEOpraHUYeCcKas;

— OCHOBBI OPraHUYECKON XUMHH;

- AHanmuTrdeckas XUMUs;

- OcHOBBI (PU3HUECKON U KOJUIOUTHON XUMHH;

— OU3UKO-XMMHYECKHE METOIbI aHAIIN3A;

- OcCHOBHBIE MPOIECCHI ¥ TEXHUKA 3aITUTHI OKPYKAIOIICH CPEIbI.

PesynbTarel 00yueHus 0 yueOHOU AUCIHMILTUHE, UCIIOJIB3YIOTCS MIPH H3YyUYSHUH CIICAYIOIINX
JUCUHUILIMH U IPOXOKICHUS NMPAKTHK:

- NmutanimoHHOE MO/IEIMPOBAHUE B 33/1a4aX CUCTEMHOTO MHKUHUPHUHTA,

- OCHOBBI MOJIETUPOBAHUS TEXHOJIOTMYECKHUX MTPOLIECCOB U aIllapaToB,;

- [IpousBoncTBeHHas npakTuka. HayuHo-uccnenoBarenbckas padora.

Pe3ynbratel ocBoeHHs ydeOHON MUCHUILIMHBI B JaJIbHEHIIEM OYyIyT WCIOJIb30BaHbI MPHU
BBITIOJTHEHUH BBITYCKHOW KBaJM(DUKAIIMOHHOM PabOTHI.

2. 1IEJW U INIAHAPYEMBIE PE3VJIbTATHI OBYUEHUS O
TV CHUTIJIMHE

Hensimu  m3ydeHuss AUCUUIIIMHBL «OCHOBBI TEXHOJOTHMH XHUMHUYECKHUX IPOU3BOJCTBY

SABIIAIOTCS:

- (dbopMHpOBaHHE TOHATHS O XHMHYECKOM IPOU3BOJCTBE KaK CIOXHOH XHMHKO-
texHosorunueckoint cucreme (XTC);

- OCBOEHHE METOJIOB aHaJIM3a M CHHTE3a XMMHUYECKOTO MPOM3BOACTBA KaK XUMHKO-
TE€XHOJIOTMYECKON CUCTEMBI;

- U3Y4EHHE OCHOB TEOPUU MPOIECCa B XMMUUECKOM PEAKTOPE;

- dbopMUpOBaHHE TIOHATHS O MAaTeMaTHYeCKOM MOJEIMPOBAHUM Kak MeETOoJie
UCCIICIOBAaHUS ~ XMMHUYECKHX TIPOLIECCOB UM  PEaKTOpoB, 00 HepapXu4yeckol CTPYKType
MaTeMaTU4eCKON MOJENIU MpoLecca B XUMUYECKOM PEAKTOPE;

- M3y4eHHE OCHOB BBIOOpA U pacuéTa XUMHUYECKUX PEaKTOPOB;

- OCBOEHHE OLEHKH () (HEKTUBHOCTU XUMUYECKOTO NMMPOU3BOJICTBA;

- 3HaHHE (PU3UKO-XUMHUYECKUX OCHOB XUMHUKO-TeXHOJornueckux npoueccon (XTII);

- OCBOEGHHME Ha TMpUMEpe MHOTOTOHHAXXHOIO MPOMBIIUIEHHOTO XUMHYECKOIO
NPOM3BOJICTBA  (PU3UKO-XMMHUYECKMX UM TEXHOJOIMYECKHMX aCIeKTOB aHalM3a MpPOIECCOB
XUMHYECKOI0 TPOU3BOJICTBA, BOIIpocoB opranu3zanuu XTI, rexnocdepHoii 6e30nacHOCTH;



- pa3BuTHE

IIO3HaBaTCJIIbHBIX

HUHTEPECOB,

HHTCJUICKTYAJIbHBIX W TBOPUYCCKHX

CIOCOOHOCTE 00yyaromuxcss B MPOIECCe M3YUYEHHs TUCIUILIMHBI, MPUOOPETEHNE COBPEMEHHBIX
HAYYHBIX B3TJIAJ0B, UAEH B X0J1¢ pabOTHI C pa3InYHBIMU UCTOYHUKAMU HH(POPMALIUY;

— (dhopMupoBaHHE Y 00YUYAIONINXCs KOMIIETCHIIMUH, YCTAHOBJICHHBIX 00pa30BaTeIbHOM
nporpammoii B coorsercteuu ¢ @I'OC BO no naHHO#N TUCHUIUIMHE.

PesynpTatoM oOyueHuss mo y4eOHOW IUCLMILIMHE SIBISIETCS OBJIAJCHHE OO0YyYarolmIMMHCS
3HAHUSIMH, YMEHUSIMH, HaBBIKAMU M OIBITOM JEATEIBHOCTH, XapaKTEPU3YIOIIUMH IPOLECC
dbopMUpOBaHUS KOMIIETEHIIMI M OO0ECIeYuBaIOUUMHU JOCTH)KCHHUE IUJIAHUPYEMBIX Pe3yJIbTaToOB
OCBOEHUS yUeOHON AUCIUILTUHBI.

2.1.

CDOpMI/IpyeMBIe KOMIICTCHIIUH, HHIAUKATOPbI JOCTUKCHUA KOMHeTeHHHﬁ,

COOTHECEHHBIE C IJITAHUPYEMBIMH pe3yJibTaTaMu 00yUYEHUS M0 AUCIUTIIINHE!

Koa 1 HamMeHOBaHHe

Kox m HanMeHOBaHHE

Ilnanupyemble pe3yJIbTAThI 00y4eHUs!

(hM3UKO-MaTEeMaTHICCKHIA
anmapar, METO/Ibl aHaJIn3a
U MOJICITUPOBAHHS,
OCHOBHBIE 3aKOHBI XUMHUH
M METOJIBI XUMHYUECKOTO
aHaJM3a, OCHOBHBIC
3aKOHBI SKOJIOTHH H
MPUPOIAOIIOTH30BAHHIS,
TEOPETHYECKOTO
IKCIIEPUMEHTATBHOTO
HCCIIeIOBAHUS MTPU
peleHrn
npodeccuoHaTbHBIX
3a1a4

XMMHYECKOT0 aHan3a,
TEOPETUIECKOTO U
IKCTICPUMEHTAITBEHOTO
UCCIIEZIOBAHUS IIPU PEIICHUH
IPUKIaJHBIX 3a71a4
TexHoc(epHOI 0e30macHOCTH

IK-5

CriocobeH nmpoBoANUTh
HAYYHbIC UCCIICTOBAHUS
MO OTJCITHLHBIM TeMaM
(paznenam Tem) B
obmactu
npodecCHOHATEHON
JESTeILHOCTH

NJI-TIK-5.1

COop, 00paboTKa, aHAJIU3 U
00001IeHIEe HAYYHO-
TEXHUYECKOW HH(pOopMaIu B
COOTBETCTBYIOIICH 00JIacTH
3HAHUM

NA-TIK-5.2

IInanupoBaHue NPOBENECHUS
9KCIIEPUMEHTAIBHBIX
HUCCIIEI0OBAHNN

NJI-TIK-5.3
O0paboTKa pe3ybTaToB
IKCTIIEPUMEHTA

HHAMKATOpPA
KOMIICTCHIIMH 10 JUCHUILINHE
JAOCTHKEHHs] KOMIIETeHLIHH
[1K-1 WI-TIK-1.3 —  onuceiBaer XII kak cnoxnuyro XTC,
Crnioco0OeH mpuMeHSITh IIpumeHeHne OCHOBHBIX €ro UEPapXHYCCKYI0 CTPYKTYPY, JIEMEHTHI
COOTBETCTBYIOLINH 3aKOHOB XHMHHU 1 METOJIOB u cBs13u XTC, o6opynoBaHue, OCHOBHbIE

OTIACHBIE 30HBI;

—  IEpevYHucisieT U XapaKTepu3yeT
OCHOBHBIE TIPOIIECCHI  PEAKTOPHI
XUMHUYECKOU TEXHOJIOTHH;

—  000CHOBBIBaeT BEIOOP
TEXHOJIOTMYECKHX CXEM, IIPOLIECCOB U
anmnapaToB OTIENbHBIX CTaIUi
MHOTOTOHHaKHOT'O TIPOU3BOJICTBA (Ha
MIPUMEPE CEPHOI KUCIOTHI) C Y4ETOM
sHepropecypcodpeKTUBHOCTH,
9KOJIOTHUECKON M TeXHOCHEpHOU
0e30IacHOCTH;

—  3HaeT ¥ UCIIOJIb3YEeT OCHOBHBIC
TEXHOJIOTHYECKHE KPUTEPUHU
s¢pdpexruBrocTr XTII;

—  NPOU3BOIUT 0OOCHOBAHHBIN BHIOOD
THUIAa XUMHUYECKOTO PEAKTOPA;

—  OLCHMBAET TEXHOJOTHYECKYIO
3(h(HeKTUBHOCTh XUMHUYECKUX
MIPOU3BOJCTB, MX MPOU3BOACTBEHHYIO U
JKOJIOTHYECKYIO 0€3011aCHOCTb;

—  000CHOBBIBaeT BEIOOP paIlMOHAIBHOM
TEXHOJIOTHYECKOH CXEMbI IPOU3BOACTBA
LIEJIEBOT'O MPOJYKTa;

—  paccuuTbIBaeT U JaéT OLEHKY
TEXHOJIOTUYECKHUM TToKazaTeasiM X T1I;
—  paccuuThIBaeT U30TEPMHUUECKHUE
OJIMHOYHBIE XUMHUECKUE PEAKTOPHI U
KacKaJl peakTOpOB UAEAIBHOIO CMELICHUS;
—  MOHHMMAET ONTUMAaJIbHBIH
TEMIIepPaTypHBIN PEKUM U CIIOCOOBI €T
peanu3alyy B MPOMBINUIEHHBIX PEaKTOPaXx;
—  OLICHUBACT TEXHOCHEPHYIO
0€301acHOCTh M TEXHOJIOTHIECKUX
pexumoB B XTC.




Kox 1 HamMeHOBaHHE
KOMIIeTeHIIHH

Koa n HaumeHoBaHue
HHIMKaATOpa
JAOCTHXKCHHUH KOMIICTCHIINHN

IInanupyemble pe3yJibTaThI 00y4eHUs!
10 JMCHHUILINHE

— - pacmo3HaeT HeOOXOAUMYIO IS
CaMOCTOSITEIILHOI'O U3yYCHUS] HAYYHO-
TEXHUYECKYIO W CIIPABOYHYIO JINTEPATYPY
10 TEMaTUKE MHIUBUAYAIbHBIX JOMAITHAX
3aJJaHuM;

— - cHCTeMaTH3UpyeT WHGOPMAIIHIO 110
TeMe HHIUBUAYATbHBIX JOMAITHAX
3aJIaHMNI;

—  -TIPOBOJUT KOMITBIOTEPHBII ITOMCK
“H(OPMAITUY 110 TEME UHIUBUTY ATbHBIX
JIOMAITHUX 3aJaHUN;

—  -WHTEPIPETUPYET U NPEACTABISACT B
MHANBUIYAITBHBIX JTOMAITHUX 33aJaHHIX
pe3yJIbTaThl PACYETOB U 0OPaOOTKU
JAHHBIX 110 33JaHHON TEMe.

3. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHHUILJIUHBI

O61mas Tpy40EMKOCTh YUEOHON AMCLUUILIMHBI 10 y4eOHOMY IUIaHY COCTaBIISIET:

0 09HOU (hopMe 00yUeHUS —

3

3.e. 96 gac.

3.1.
(ounas popma oOydeHHUsI)

CrpykTypa yueOHON AUCIUILUIUHBI 711 00YyYarOIIUXCs IO BUIaM 3aHITHIA

CTpykTypa H 00beM JUCHHIIMHBI

KonTakTHas aynutopHas padora, | CamocrosiTeJbHas padoTa

’E gac o0yJalonIerocs, uac
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OLICHKOH




3.2

CrpykTypa yuyeOHON AUCIUILIMHBI AJis1 00y4aroIMXCs o pa3fenaM U TeMaM JUCIUILIUHGL: (04Has popMa oOydeHHs])

Ilnannpyemblie

Buibl yueOHO#H padoThl

(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThi = Bujasl 1 ¢opMBI KOHTPOJILHBIX
OCBOCHHS: o N = S % MepONPUSTHH, oﬁecneqlil‘nammne 1 (1)
KOJ(BI) HanmenoBanme pasziesios, Tem; @ o 2 o g z 5 COBOKYIHOCTH TEKYIIIMH KOHTPOJIb
(hopmupyemoii(bix) ¢opma(b1) IPOMEKYTOUHOI aTTeCTALMH g g g &3 g g = S yCcHeBaeMOCTH,
KomneTeHuuu (i) n =) E g Sz E § g :~ (pOpPMBI IPOMEIKYTOYHOTO KOHTPOJISI
AR ANODOR g 25 \§' \§ = E S é ycIeBaeMoCTH
AOCTHKEHUS - é' E S 2, é‘ g &
KOMIIETCHIIMHN
IlecToi cemecTp
IK-1 Paznen |. XuMudyeckoe mpou3BOACTBO H XUMUYECKast X X X X 8 DOopMBbI TEKYIIETO KOHTPOJIS
NA-TIK-1.3 TEXHOJIOTHS 1o paszzeny |
[K-5 Tema 1.1 1 X 1.xOHTpONBHAS MIpOBEpKa o
NJI-TIK-5.1 Xnmuyeckas Texaonorus (XT) kak Hayka. OCHOBHBIE TOHATHS. nexknuonHoMy martepuainy (BMIIK1)
NA-TIK-5.2 Tema 1.2 1 X 2. 3amuTa 1a00paTopHBIX paboT
WJI-T1K-5.3 OCHOBHBIE ITOACUCTEMBI U TEXHOJIOTHUYECKAE KOMIIOHEHTHI X11. 3.BBIIOJIHEHUE WHJIUBUYaJIbHOTO
Tema 1.3. 1 X JIOMAIIHEero 3aaanust 1
Texnonornyeckue kpurepuu d3pdextusroctr XTI
Tema 1.4 2 X
Cocrasiienue marepraibHbix OanancoB XTII.
IIpaktuueckoe 3ansTue Ne 1.1 6 X
Pacu€r TeopeTruecKrX U PaKTHYECKUX PACXOTHBIX
KO3 PHUITUSHTOB UCXOIHOTO ChIPhsI U COCTABJICHUS
MaTepuaibHbIX OamancoB XTT1
IIpaktuueckoe 3ansTue Ne 1.2 6 X
Pacuér cTrenenu npeBpanieHus, BHIX01a MPOIYKTa,
CEJIEKTUBHOCTH, Npou3BoauTesibHOCTH X T1I
JlabGopartopHas paborta Ne 1.1 2 X
Pacuér marepuansHoro 6ananca TBEpA0ha3HON peakuu
MIOJTyYEHUs] CEPHUCTOTO HATPHUSL.
[K-1 Paznea I1. Xumnyeckue npouecchbl H peakToOpbl X X X X 8 ®opMBI TEKYIIETO KOHTPOJIS
WA-TIK-1.3 Tema 2.1 1 X o pazaeny Il
I1K-5 Xumudeckuit mporece. Kiaccudukaripst XAMHUECKUX 1.KOHTpOJIbHAS MpoBepKa o
NA-TIK-5.1 IIPOLIECCOB. nekuuonHomy matepuany (BMIIK?2)
NA-TIK-5.2 Tema 2.2 1 X 2. 3amuTa jJadopaTopHBIX 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 aTTeCTALMH

Buibl yueOHOH padoThl

KonTakTHasi padoTa

Jlexkuun, yac

IIpakTH4eckue
3aHATHS, YaC
Jlabopamopnuvie
pabomowl, uac

I[IpakTuyeckas

MOAroTOBKA, Yac

CaMocTosiTeJILHAS
pa6ora, yac

TepmoauHaMuyeckue
IIPOLIECCOB.

pacueThl XUMHUKO-TCXHOJIOTHYCCKHX

Tema 2.3

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

Tema 2.4

Cpasuenne 3¢ ()eKTHBHOCTH XHMHYECKHUX PEaKTOPOB.
OnTUManbHBIA TEMIIEpaTypHbII peKUM B IPOMBILIUIEHHBIX
peakTopax.

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

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

JlaGoparophast pabora Ne 2.1

M3ydeHne KaTaIuTHYECKOTO MPOIecca B CUCTEME T'a3-KUIKOCTh
(oxucnenue cynphuTa HATPHUS KHCIOPOIOM BO3TyXa)
(MOJIETUPYIOIIETr0 IPOLECC ra300YUCTKH).

JlaGoparophast pabora Ne 2.2

W3yyeHne roMOreHHOr0 XUMHUYECKOT0 ITPOIIEcca B PEakTope
UJICATBHOTO CMEIICHUS TIEPUOINIECKOTO JAeUCTBHS (OMBUICHUE
STHUJIALIETaTa THAPOKCHAOM HATPHsI)

Buasl v gopMbl KOHTPOJIBHBIX
MeponpusiTHii, 00ecieYnBaOIHe N0
COBOKYITHOCTH TeKYyIHii KOHTPOJIb
yCIeBaeMOCTH;

(opMBI TPOMEKYTOYHOT0 KOHTPOJIA
ycneBaeMoOCTH

3.BBLIMIOJIHEHHE
JIOMAIITHEro 3a1aHus 2

WHAWBHTyAIEHOTO




Ilnannpyemblie

Buibl yueOHOH padoThl

(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThi = Bujasl 1 ¢opMBI KOHTPOJILHBIX
OCBOCHHS: o N = S % MepONPUSTHH, oﬁecneqlil‘nammne 1 (1)
KOJ(BI) Hanmenosanme pasziesios, Tem; ® o 2 o g z 5 COBOKYIHOCTH TEKYIIIMH KOHTPOJIb
(popmupyemoii(bix) ¢opma(b1) IPOMEKYTOUHOI aTTeCTALMH g g g 23 g g = § yCIeBaeMOCTH;
KomneTeHuuu (i) n =) E g $3 E E E & (opMBI IPOMEKYTOYHOTO KOHTPOJIS
MHIMKATOPOB = 2 g S S| 28 ycneBaeMocTH
ROCTH:KEHUS é E‘ E !§, \§~ I% = 8 S
KOMIIETCHIIMHU
[K-1 Paznen |11. Xumuyeckoe npou3BoaCTBO — XUMHUKO- X X X X 8 DOpMBI TEKYIIETO KOHTPOJIS
NA-TK-1.3 TexHoJornueckas cucrema (XTC) o pazzaeny Il
[K-5 Tema 3.1 2 X 1.xOHTpONBHAS MIpOBEpKa o
WJI-TIK-5.1 XHUMHYECKOE MPOU3BOACTBO KAK XUMUKO-TEXHOJIOTHUECKASI neximonHomy mMarepuany (BMIIK3)
NA-TIK-5.2 cuctema (XTC). Ananmz XTC. 2. 3anuTa J1a00paTOpHBIX padboT
N-TIK-5.3 Tema 3.2 1 X 3.BBIIOJIHEHUE WHIMBUTyAJIbHOTO
CriocoOBI COeTUHEHHS alNapaToOB B TEXHOJIOTHYECKYIO CXEMY. JIOMAITHETO 3a1aHus 3
OHEProTeXHOJIOTHUECKHE CHCTEMBL.
[Mpaktuaeckoe 3ansiTre Ne 3.1 5 X
Hxonorpaduyeckne monemn XTC
IK-1 Paznen |V. IIpombliieHHBIE XUMUYECKHE TPOU3BOJICTBA X X X X 8 DOopMBbI TEKYIIETO KOHTPOJIS
NJI-TIK-1.3 Tema 4.1 1 X o pazzeny 1V:
IK-5 ChIpbe ¥ METOJbI IOJIYYEHHS] CEPHOM KUCIOTHI 1. 3amuTa 1abopaTopHBIX paboT
NI-T11K-5.1 Tema 4.2 1 X 2. TeKyIIHid KOHTPOJIb YCBOSHHUS MaTepraia
WA-TIK-5.2 BbI60p ONTUMAILHON TEXHOJIIOTUYECKOM CXEMBbI TIPOU3BO/ICTBA Ha JICKIHAX
WA-TIK-5.3 CepHOIi KMCIOThI. Bompock! sxomornueckoii u 3. KOHTpOJIbHAs M0 PEIICHUIO 3aja4
MTPOU3BOICTBEHHOM 0€30IaCHOCTH MPOU3BOICTBA. (ommmnuana mo Kypcy)
Tema 4.3 1 X
TexHonornyeckast cxema MojiyueHus! CEpHON KUCIOTHI U3
cepHoro kosgenana no meroay JKJIA.
[Ipaktnueckoe 3ansTre Ne 2.1 5 X
Pacdér 251eKTpOXUMHIECKIX TTPOIIECCOB (IIEKTPOITH3,
KOppOo3usi).
JlaGoparophast pabora Ne 4.1 3 X
ITpoMbInIuIeHHAs! BOJIOTIOATOTOBKA (aHAIN3 M YMSTYEHHE BOJBI)
Jlaboparophas padora Ne 4.2 2 X




Ilnannpyemblie Buibl yueOHOH padoThl
(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThi = Bujasl 1 ¢opMBI KOHTPOJILHBIX
OCBOEHHS: o o - 8 % MepONpHsITHI, 00ecTieYNBAIOIIIE 110
Ko(b1) HanmeHnoBaHue pa3iesios, TeM; ° g g 2. s 7 5 COBOKYITHOCTH TEKYIIHI KOHTPOJIb
(dopmupyemoii(bIx) (opma(bl) IPOMEKYTOTHOI aATTECTANHN g § = SIS § % E § yCIeBaeMOCTH;
KomneTeHuuu (i) n =) = Z § g =2 E & (opMBI IPOMEKYTOYHOTO KOHTPOJIS
[
HH/IHKATOPOB 2 z E S$ 2 E g8 yCIeBaeMoCTH
HOCTHIKEHHUSI & £ 3 S § B g &S
KOMIIETeHIHi i & = =
DIIEKTPOIN3 BOHOTO PACTBOPA XJIOpUAA HATPUS B
3JIEKTPOJINU3EPE CO CTAJIbHBIM KaTOJI0M
Jlaboparopnas padora Ne 4.3 3 X
DJIEKTPOXUMHUECKAs] KOPPO3HsI METAJIIOB
3ader ¢ OIeHKOI X X X X X 3a4eT C OLIEHKOW MPOBOAUTCS B
MOJIyTeCTOBON MUCHbMEHHOM (hopMe
HNTOI'O 3a mecroii cemecTp 16 32 16 32
HNTOTI'O 3a Bech nepuon 16 32 16 32




3.3.  Kparkoe conepkanve y4eOHON TUCIUTLTUHBI
Ne i Haumeropanue pasiena u Copnep:kanue pa3gesia (TeMbl)
TEMbl THCHUIIJIMHBI
Pazgean | Pazgen |. Xumnyeckoe npou3BoOACTBO U XMMUYECKAs] TEXHOJIOTHA
Tema 1.1 Xumunueckas texronorus (XT) | Xumuueckas texaonorus (XT) kak Hayka. XUMUKO-
Kak Hayka. OCHOBHbBIE texHonornueckuit npouecc (XTII) n xumuueckoe
HOHATHAL. IIPOM3BOJCTBO — CJIOXKHBIE XUMUKO-TEXHOJIOIHIECKHE
cucteMbl (XTC). OCHOBHBIE ITOHATHS CHCTEMHOTO TIOIX0/1a.
Hepapxuueckas CTpyKTypa XMMHYECKOTO MTPOU3BOACTBA
(XTII). CoumanbHble OKa3aTeIN: BO3IEHCTBYIE Ha
OKPYKaIOIIYIO cpeny, 6€30MMacHOCTh OOCTYKUBAHHS.
Tema 1.2 OCHOBHBIE ITOJICUCTEMBI U
TeXHOTOMICCKHe OCHOBHBIE ITOJICUCTEMBl XUMHYECKOT'O IPOU3BOJICTBA,
OCHOBHBIE TEXHOJIOTUYECKHE KOMIOHEHTHI XI1.
KOMITIOHEHThI XII.
Tema 1.3 TexHoMOTHYECKHE KPUTEPHUH Texnonornyeckue kputepnun dddextusHoctr XTII: cremens
s dextuBHOoCcTH XTIL. MPEBPALCHHUS, BBIXO] LEIEBOr0 MPOAYKTa, CEIEKTUBHOCTD,
WX B3aUMOCBSI3b U CITOCOOBI TIOBBILIICHNUSI, PACXO/HEIC
K03 (OUITMEHTBI HCXOTHOTO CBIPHSI.
Tema 1.4 CocrapneHue MaTepualibHbIX | Pacuér TeopeTHuecKuX U MPAKTUYECKUX PACXOJHBIX
oamancos XTII. K03 (UIIUEHTOB MCXOTHOTO CHIPhS U COCTaBICHUE
MaTepuanbHbix O6amancoB XTI Teopetndeckue u
MPAKTUYECKUE MaTepHabHbIe OaaHChI.
Pazpen Il XuMHYEeCKHEe MPOIECCHl U PeaKTOPbI
Tema 2.1 XHUMHYECKUH poLecc. Xumnyeckuii pouecc. Kiaccudukanus XuMAIecKux
Knaccudukanms XuMHUECKHX | mpoleccoB Mo pa3HeIM Npu3HakaMm. Mcmnonp3oBaHne 3aKOHOB
MIPOLIECCOB. XUMUYECKON KNHETHKH TIPU BEIOOPE TEXHOJIIOTHYECKOTO
pexuma XTII (Kunernueckue ypaBHeHus. Brnusaue
koHneHTparun peareHToB (C), Temneparypsi (T),
KaTaym3aTopa (KaT.) Ha CKOpocTh XP.).
Tema 2.2 TepMmonnnamudeckue pacuetsl | TepMoarHaMUYECKHE PacyeThl XUMHUKO-TEXHOIOTMYECKUX
XTII IIPOLIECCOB: XUMUYECKOE PABHOBECHE TOMOI'€HHBIX U
TeTepOreHHBIX XUMHUYeCcKuX peakiuii (XP); Pacuer
paBHOBecus ra3zodasHbix XP 1o TepMoanHAMUYECKUM
JAHHBIM (KOHCTaHTa PaBHOBECHS], PABHOBECHAS CTETIEHb
MIPEBpALCHNS, PABHOBECHBIM COCTaB PEAKIIMOHHOM CMECH).
Tema 2.3 PeakTopbl B XUMHYECKUX U PeakTopbl B XUMHYECKUX U IPYTUX OTPACIAX
JpYTUX OTPaCIsIX MIPOMBIIIJICHHOCTH. THIIBI XUMHUYECKUX PEAKTOPOB,
MIPOMBIIIIEHHOCTH. OCHOBHBIE TIpoIiecchl B HUX. CrcTeMaTH3aIus MPOIIECCOB B
MaremaTnueckoe XMUMUYECKOM PEaKTOpe Mo MaciuTady uX NpOTEKaHUs, UX
MOJIEJIMPOBaHNE U PACUET B3aMMOCBS3b U HEPAPXUUECKAs! CTPYKTYpa MaTeMaTHYECKOM
XUMHUYECKHUX PEaKTOPOB. MOJIeJIU TIpoliecca B peakTope. Kiaccudukanust XuMU4ecKuX
peakTopoB (X peakTOpOB) U PEIKUMOB UX pabOTHI 10
pa3nuYHbIM pU3HaKaM. MaTtemaTndeckoe MOASIMPOBaHNE
XUMHUYECKUX peakTopoB. CTpyKkTypa O6amaHCOBBIX
ypaBHEeHU. M
MonenupoBaHHe U pacdeT H30TEPMUUECKUX XUMHUUECKHUX
pPeaKTOpOB ¢ UeaNbHOM CTPYyKTypoii motoka: PUC-IT, PUC-
H u PUB.
Tema 2.4 CpaBaenue 3¢ eKTHBHOCTH Cpasuenue ¢ dexrnBHocTH npotounbix PUC n PUB.

XUMHUYECKUX PEaKTOPOB.
OnTuManbHBIH
TEMIIEPaTyPHBII peXuM B
MPOMBIIUICHHBIX PEAKTOPAX.

Ucnonws3oBanne xackama PUC-H. Pacuer xkackaga PUC-H
anredpanveckuM, rpaQuuecKuM U UTEPAITMOHHBIM
MeTojaMu. ONTUMANIBHBIA TEMIIEPATYPHBIN PEXXUM U
CHOCOO0BI €r0 PeaIn3alliy B IPOMBIIUICHHBIX PEAKTOPaX.




Bri6op THma peakropa, 0cOOEHHOCTH KOHCTPYKIUHA 1
pexumMa paboThl peakTopoB. Bompock! TexHochepHO
0e301acHOCTH MPH BEIOOPE U IKCIUTyaTallul PEaKTOPOB.

Pazmen 11l | Xumudeckoe mpou3BoaCTBO — XUMHKO-TexXHOJorndeckas cucrema (XTC)

Tema 3.1 XUMHUYECKOE TIPOU3BOICTBO XUMHYECKOE MPON3BOJICTBO KAaK XUMHKO-TEXHOIOTHIECKas
Kak xuMuKko-TexHojorndeckas | cucrema (XTC). Dnementsl XTC. TexHomoruueckue cBszu
cucrema (XTC). anemenToB XTC.

Tema 3.2 Croco0OBI coeTMHCHUS Texronorndeckre NpuHIHIE co3ganus X TC: mpuHIHIT
anmnaparos B HaWIy4Ilero UCHOJIb30BaHUS CHIPbhS, PALIIOHAILHOTO
TEXHOJIOTHUYECKYIO CXEMY. WCTIONB30BaHMS YHEPTUH, TeXHOC(epHas 0e30MacHOCTb.
DHEProTeXHOJIOTHIECKHE Crioco0bI COeTMHEHNS anlapaToB B TEXHOJIOTHIECKYIO
CHCTEMBI. cXeMy. DHEProTEXHOJIOTHUECKIE CHCTEMBI.

Pazgen IV | IlpombinuieHHbIe XHMHYECKHE POU3BOCTBA

Tema 4.1 TIpousBoacTBO cepHOit ChIpbe 1 METO/BI TOTYYEHUS CEpHOM KUCIOTHL. [lomydenne
KHCIIOTBI 00XXHUTrOBOTO Ta3a u3 cepbl. [lomydyenne 06KUroBoro rasa u3

CEpHOTO0 KOJTYeaHa - TeTEPOT€HHBI HEKaTATNTHUYECKUI
npouecc B cucteme I'-T.

Tema 4.2 Br160p TeXHOIOTHUECKOM KonrakTHOE OKHCEHHE TUOKCHUA cepbl. ONTUMATbHBII
CXEMBbI IPOU3BOJICTBA CEPHOM | TeMmepaTypHbIH pexuM. BbiOop sHEproTeXHOMIOTHYHOM
KHCJIIOTHI. TEXHOJOTMYECKOM CXEMBI IMpoOU3BOJACTBA CCpHOﬁ KHCJIOTHI.

Bomnpocsl 3x0noruueckoi v npou3BOICTBEHHON
0€301acHOCTH MPOU3BOJICTBA.

Tema 4.3 TexHonoruyeckas cxema TexHomornyeckast cxema MojayyeHHUs] CEpHON KUCIIOTHI U3
TIOJTyYEHUs] CEpHON KUCIIOTHI KOJ4YeJaHa Mo METOly JBOWHOTO KOHTAaKTUPOBAHUS U
13 KOJT4eIaHa TI0 METOY nBoitHO# abcopoumu (JIK/IA). DKOIOTHIHOCTH CXEMBI,
JKJIA. BOIIPOCHI YHEPTOPECYPCOCOCPEKECHHUSI.

3.4. Opranuzaius caMOCTOATEIbHONU PabOoThl 00yUYaIOLTUXCS

CamocrosiTenbHasi paboTa CTyJIeHTa — 00s3aTesibHas 4acTh 00pa3oBaTEbHOIO MPOIecca,
HarpaBJICHHAs HA Pa3BUTHE TOTOBHOCTH K MPOPECCHOHAILHOMY U JIMYHOCTHOMY CaMOOOpa30BaHHUIO,
Ha TIPOCKTUPOBAHNE JATLHEHIIIET0 00pa30BaTEIIFHOTO MapIIpyTa U MPOPeCCHOHATBHON Kaphephl.

CaMocTosiTenbHast paboTa 00y4aronuXcs Mo JUCIHUILTHHE OPTraHU30BaHa KaK COBOKYITHOCTh

AyJUTOPHBIX W BHEAYJUTOPHBIX 3aHATHH M paboT, 00ECIeYMBAIONINX YCIIENTHOE OCBOCHHE
JUCLUTUIMHBL.

AyauTopHas caMOCTOsITeNbHasi paboTa OOydYarOIMIMXCS IO JAUCIUIUIMHE BBIMOTHSAETCS Ha
y4eOHBIX 3aHATHSX [0 PYKOBOJCTBOM TMpENojAaBaTesis M IO €ro 3aJaHuio. AyauTopHas
camocTosTeNbHas padoTa 00y4aroIuXCcsl BXOJUT B 0011l 00bEM BPEMEHH, OTBEACHHOTO Y4eOHBIM
IUITAHOM Ha ayAUTOPHYIO pabOTy, U perJaMeHTUPYeTCs PaCIUCaHuEeM YUeOHBIX 3aHATHH.

BueayauropHas camoctosiTenbHast pabota oOydaronuxcs — IulaHupyeMasl yueOHasi, Hay4HoO-
UcclieoBaTebCcKasi, pakTuyeckas padoTa 00yyaromuxcs, BEIIOJIHAEMast BO BHEAYAUTOPHOE BpeMs
10 33JaHMI0 U IIPU METOJAMYECKOM PYKOBOJCTBE MpEIojaBareis, HO 0€3 ero HenocpeaCTBEHHOTO
y4acTHsl, paCIUCAaHUEM YUeOHBIX 3aHATUN HE PErJIaMEHTHUPYETCS.

BueayauropHas camocTosiTeNnbHast paboTa 00yyaronuxcsi BKJIIOYaeT B ceOsi:

- MOJITOTOBKY K JICKIHSIM, TPAKTUYECKHUM U JIA0OPATOPHBIM 3aHATHUSM, 3aUeTy C
OLICHKOM;

- U3y4eHue yueOHbIX OCOOuii;

- U3yYEHHUE pa3ZesioB/TeM, HE BBIHOCHUMBIX Ha JIEKIUM M MPAKTUYECKHE 3aHATHUS
CaMOCTOSITENILHO;

- U3y4YEeHUE TEOPETHUYECKOr0 M IPAKTUYECKOr0 MaTepuaya MO PEKOMEHJI0BaHHBIM
MCTOYHUKAM;

- MOJITOTOBKA K BBITIOJTHEHUIO JIAOOPATOPHBIX pabOT M OTYETOB IO HUM;

- BBITIOJTHEHUE TOMAITHUAX 3aJIaHHH;
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- MOJITOTOBKA K KOHTPOJIBHON paboTe, KOHTPOJIBHBIM NMPOBEPKAM, K 3a4ETy C OILICHKOM;
- IIOArOTOBKA K IPOMEXKYTOYHOM aTTECTAllMU B TEUEHUE CEMECTPA.

CaMmocrosiTenbHasi paboTa 0oOy4aromMXCs C ydacTHeM IpemnojaBareiss B (opme HHOU
KOHTAKTHOM paboOThl MpeaycMaTpUBaeT TPYINOBYI0 U (WIM) HWHAMBUIYalIbHYIO palboTy

00y4JaronMMHUCS U BKJIIOYAET B CeOS:

- MPOBEACHUE KOHCYJIBTAIMK MEPe]] 3a4€TOM C OIEHKOM, 110 HE0OXOIMMOCTH.

Hepequb paS,I[eJ'IOB/TCM/, IOJIHOCTBIO HJIM 4YaCTHYHO OTHECCHHBIX Ha CaMOCTOSATCIIBHOC

HN3YYCHHUC C MOCICAYIOIIUM KOHTPOJICM!

Buasl u popmbl -
HaunmeHnoBanue pa3aeaa KOHTPOJIBHBIX é
/TeMBI JUCIHHMILIHHEI, MepONpPUSITHIA §
Ne i BBIHOCHMMBIE HA 3agaHus 1Jisl CAMOCTOATEILHOUH PadoThI (YYUTBHIBAKOTCS 3
CaAaMOCTOATC/IBHOE Npu NMpoBECACHUN g[
u3yyeHue TeKyIlero 2
KOHTPO0JIs1) ==
Paspnen | XHUMHUYECKOE BrlnonHenne HHAUBUTYATEHOTO Cnaua /131, 8
MIPOU3BOJICTBO U nomaiiHero 3aganus Nel; KountponbHas
XUMHYECKast Odopmienne 1 TOATOTOBKA K 3aIIUTE IIpoBepKa
TEXHOJIOTHS JlaboparopHoii paboTs Nel; (BMIIK1);
[ToaroroBka KOHTpOIBHOU MpoBepke Ha | 3amuta JIP1.
nexmun (BMIIK1)
Pazpgea |l XuMuueckue mporeccsl | BrimoaHeHne HHAUBUAYATHHOTO Cnaua MJ132; 8
U PEaKTOPbI JloMaIHero 3aganus No2; KountponbHas
Odopmienne 1 TOATOTOBKA K 3aIIUTE IIpoBepKa
JlaboparopHoii paboTbl Ne2-4; (BMIIK2);
[ToaroroBka KOHTPOIBHOM MpoBepke Ha | 3amuta JIP Ne2-
nekrmun (BMITK?2) 4,
Paszgen 11l | Xumnyeckoe BrlnonHenre HHAUBUTYAIBHOTO Cpaua UJ133; 8
MPOMU3BOJICTBO KaK JoMaliHero 3agaHus Ne2; KontponbHas
XUMUKO- [ToaroroBka K KOHTPOJIBHOW MPOBEPKE MpOBEPKA
TEXHOJIOTHUYECKas Ha jeknuu (BMIIK3). (BMIIK3);
cuctema (XTC)
Paznen IV | IIpomblnieHHBIE OdopmiieHre 1 TOJATOTOBKA K 3aIUTe 3amuta JIP No5- 8
XUMHUECKUC JlaboparopHoii paboTbl Ne5-6; 6.
MIPOU3BOJICTBA [lomroroBka &k  KOHTpodbHOW 10 | KoHTpoipHas
pereHuro 3aaa4 (OJIMMIINAa 1Mo Kypey) | TOo PEIIeHUI0
3a1a4
(omuMITHAaIA 10
Kypey)
3.5. HpI/IMeHeHI/Ie QJICKTPOHHOTO 06yquH$1, JAUCTAHIIUOHHBIX 06p&30BaT€J'II)HI)IX
TEXHOJIOTUI

[Ipn peanuzanuu TpPOrpaMmsl

y4eOHOUW JAUCIUTUTHHBI

JUCTaHIIMOHHBIC O6pa3OBaTCJ'IBHBIe TCXHOJIOTHU HC IPUMCHAKOTCA.

JJIEKTPOHHOE

oOy4yeHne u
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4. PE3YJbTATbI OBYYEHMS 110 JUCHUIIJIMHE, KPUTEPUN OLIEHKH YPOBHSI COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U LIKAJIA ONEHNUBAHUA

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

Yposuu Hrorosoe Onenxka B Toka3aTean ypoBHs C()OPMHPOBAHHOCTH
c¢()OpMHPOBAHHOCTH KOJIU4eCTBO NATHOAILHOM = = =
KoMITeTeH I (-i) GAILIOB CHCTeMe yﬂnBepca.ﬂbﬂon(—l:lx) oﬁmenpoq)eccnm{anbjion(-blx) IlpO(l)CCCI/IOHaJ]bHOPlU(-le)
. KOMIIeTeHumu (-it) KOMIIeTCHIM I KoMIeTeHunu(-i)
B 100-6anabHOM 10 pe3yJibTaTaM TIK-1
cucremMe TekyLei u
10 pe3yabTaTam MPOMEKYTOYHOM WJ-TIK-1.3
TeKyled u aTTecTAalNu TIK-5
NMPOMeKYTOUHOMH WJI-TIK-5.1
aTTeCTalluU WJI-TIK-5.2
NA-TTK-5.3
BBICOKHU 85-100 OTJINYHO - OO6yJaromuics:
—-mpoBOAMT 00pabOTKy 1 aHAIU3
MOy YCHHBIX
SKCTIEPUMEHTAIBHBIX JaHHbBIX;
JaeT pa3BEPHYTHIC, TOJTHBIC U
BEPHBIE OTBETHI HA BOIPOCHI, B TOM
9HCIIe, TOTIOTHUTEIBHBIE
TTOBBIIIICHHBIT 65— 84 XOpOIIIOo Ooyuatormuiics:
— TpOBOIUT 0OPabOTKY M
aHaJIN3 MOJIYYEHHBIX
SKCHEPUMEHTAJIbHBIX JaHHbIX;
OTBET OTPaKAET MOIHOE 3HAHUE
MaTepHaia, C He3HAYUTEIIbHBIMU
npobenamu, J0MycKaeT
€IMHUYHBIC HETPyObIe OUTHOKU
0a30BbIi 41 — 64 YAOBIETBOPUTEIHHO O0yuarommuiics:

— TIPOBOIUT 00PabOTKY M aHATIHN3
TMOJIYYCHHBIX OKCIIEPUMECHTAJIbHBIX
JAaHHBIX;

OTBET OTPAXKAET B LIEJIOM
c(hopMHPOBaHHBIE, HO
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coJiepKaIire He3HAYNUTEIIbHbIC
poOeIbl 3HAHUS, IOy CKAIOTCS
rpyObIe OIMOKH.

HU3KHN

0-40 HEYJOBJIeTBOpUTEIbHO | OOyuarommiics:

—  IEMOHCTpHpPYET (hparMeHTapHbIE 3HAHHS TEOPETHYCCKOTO U MPAKTUIECKOr0 MaTepral, JOIyCKAeT
rpyOBIe OMMOKK TP €r0 M3II0KCHUU HA 3aHATHSIX U B XOJIE TPOMEKYTOYHON aTTECTAIIH;

—  HCIBITHIBACT CEPHE3HBIC 3aTPYTHCHUS B IPUMEHEHHH TCOPETHUCCKUX MOJI0KESHUH IPU PEIICHUN
MPAKTHYECKUX 3a/1a4 IPO(eCCHOHAIBHON HATPABICHHOCTH CTAHIAPTHOTO YPOBHS CIIOKHOCTH, HE
BIIaJIeeT HEOOXOAUMBIMH JJISl 3TOTO HABBIKAMU H IPUEMaMHU;

—  BBINOJHAET 33[aHUS TOJBKO IO 00pasily H M0 PyKOBOACTBOM IIPEIIOIaBaTEIs;

—  OTBET OTPaXKaeT OTCYTCTBHE 3HAHMI Ha 0a30BOM YPOBHE TEOPETHIECKOTO U MPAKTHIECKOTO MaTepraa
B 00beMe, HE0OX0IMMOM JIJIsl AaJIbHEHIIICH yUeObl.

5.

OIIEHOYHBIE CPEJICTBA JJI TEKYIIETO KOHTPO.JISA YCOEBAEMOCTH U TPOMEXKYTOYHOM
ATTECTALUH, BKIIOYASA CAMOCTOSATEJBHYIO PABOTY OBYUAIOIIIUXCA

[Tpu mpoBeaeHUU KOHTPOJSI CaMOCTOSITEIbHON pabOThl 0OYHYAOHIMXCs, TEKYIEro KOHTPOJS M NMPOMEXKYTOYHOH aTTecTaluu Mo y4eOHOH
auctumiinHe «OCHOBBI TEXHOJIOTMM XMMMUYECKHUX IPOM3BOJCTB» IPOBEPSIETCS YpPOBEHb CPOPMUPOBAHHOCTH y OOYyYaroIIMXCS KOMIETEHLUUN U
3aIUTAaHUPOBAHHBIX PE3YIbTaTOB O0YyUEHUs 110 TUCIMITIMHE, YKa3aHHBIX B pa3zesie 2 HaCTOALIeH MporpaMMal.

5.1.

@opMBI TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH, IPUMEPHI TUIIOBBIX 3aJaHUMN !

Ne mnn

(I)OpM]:I TEKYHIEro KOHTPOJIs

IIpuMepsI THIOBBIX 3aJAHUM

1

WunuBuyanbHBIE JOMAITHIE
3aaanus 1 o pasneny

1. CocraBuTh MarepualIbHBIA OallaHC MPOW3BOJCTBA dTaHoNa mpsimoit | [1K-1
ruaparanueit stunera. CocTaB HCXOIHOM MMapora3oBoit cmecu: stuieH % (00.) — | MJI-T11K-1.3
60, BogsgHON map % (00.) — 40, cremeHs mnpeBpauleHusi dTuieHa (creneHs | [1K-5
ruaparanun) X, % - 5. Pacuer Bectu Ha 1T 3Tanona. [loGounsie peakiuu u | MJ-TTK-5.1
JTaBJICHNE HE YYUTHIBaTh. (MaT. OajaHC yNpouleHHbIH) (Bcero 12 BapuaHTOB) WA-TIK-5.2

2. CocTtaBUTh MaTepHalbHBI OanaHc mpouecca momyueHus neiesoro | M-ITK-5.3
npojaykTa R, eciu mpou3BOAUTENLHOCTS 110 TeNieBOMY NpoyKTy — [1P, kr/cyTkH,

CTCIICHU IMPEBpAlICHUA MCXOJHBIX PEAr€HTOB — X3 U Xg, %. HpI/IHSITB, qTO IJIsd
IMPOBEACHUA TMPOHECCa OKHCICHUA BMCCTO YHMCTOI'O KHCJIOpPOAda HMCIIOJIB3YCTCA
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Ne mnn

DopMBbl TEKYLIEr0 KOHTPOJIsI

IIpumepbl TUNOBBIX 3aIaAHUM

Bo3ayx (79% Nz,  21% Oz). llomydyeHue  yKCYCHOH  KHCJOTHI:
CaC,+2H,0=Ca(OH)2+C2H>
C>H>+H>0=CH3CHO 2CH3CHO+02=2CH3COOH

ITP.xr/cyT. — 50, X4,% - 80, x5,% - 98 (Bcero 14 BapuaHTOB)

3. CocraBuTh MaTepHajbHBIH OallaHC IPOM3BOACTBA (GopMalibieruaa
(A%-w1i1  (Macc) Bommenid pactBop CH20) w3 cmHTE3-raza. MOIIHOCTH
npou3BozicTBa — N, Kr/4. Beixo hopManbaeruaa u3 METaHOIA IPUHSITH PABHBIM
@, %. CocrtaB Boznmyxa: 79% No u 21%0,. ®opmanbaerun ais MpoOU3BOACTBA
(hopMaIbICTHIHBIX BOJIOKOH MOTYYAIOT IMyTEM OKUCICHHS METAHOIIA IO PEaAKIINU:
2CH30H+O2(Bo3ayx) — 2CH20+2H>0. MertaHon MONMy4alOT W3 CHHTE3-Ta3a
(cmecr CO u Hy) B cootrBetcTBHH ¢ peakiueit: CO+2 H, — CH30OH.

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

NHnuBuayanbHble TOMaIlHAE
3a/laHud 2 0 pa3aeiy

1. PaccumnraTh KOHCTaHTy paBHOBecHs K, cTemeHb NpeBpalieHus
HACXOJHBIX PEareHTOB Xp U ONPEIEIUTh PABHOBECHBIM COCTaB ra30BOM CMECH,
BBIPQ)KEHHBIII B MOJBHBIX IOJAX, IJIsI OOpaTUMOM peaknMu KaTaluTHYECKOTO
JNETUPUPOBaHus OyTaHa B OyTWJICH B JBYXCTaJIMHHOM IPOIIECCE IMONyUCHUS
JTUBUHMWIA OyTanueHa) (3a OJUH LUKII):

CsH102C4Het+H2-Q; Ig Kp = 7,574 — 30500/4,575 T

1 2 3
Pop- P3p
K=
Pip

VYcioBus IpoBeAEHUS MPOLECCa:

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

2. Paccuutarth KOHCTaHTy paBHOBecusi K, CTeneHb MpeBpalicHUs
HCXOJIHBIX PeareHToB X, M ONpPEJeNIUTh PABHOBECHBIH COCTaB ra3oBOil cMecH,
BBIPQYKCHHBIN B MOJIBHBIX JIOJISIX, JUISI O0OpaTUMOM ra3ogha3Hoi peakiud CUHTE3a
MeTaHoJja (3a OJIUH IHUKII):

CO+2H22CH30H+Q
1 2 3
Psp
K=

2
Pip - Pop

TK-1
WJI-TIK-1.3
TK-5
WJI-TIK-5.1
WJI-TIK-5.2
WJI-TIK-5.3
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3748,7
Lg K= ——— -9, 2833 1gT+3,1475-10°T-4,2613-107T2 + + 13,8144

T
VYcnoBus npoBeAeHUs poliecca:

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

3. Paccumrate KOHCTaHTy paBHOBecHs K, cTemeHb IpeBpaeHus
HCXOJHBIX PEareHTOB X, U ONpPEJEINUTh PAaBHOBECHBII COCTAaB ra30BOM CMeECH,
BBIpQKEHHBII B MOJIBHBIX JOJISIX, U OOpaTMMOW peakiMy CHUHTE3a 3TaHoJa
METOJIOM TIpsIMOM  mapoa3HON KAaTaTUTHYECKOW THpaTallii dSTHIICHA
(TO60YHBIMU peakIUsIMU MPeHeOpeys) (3a OAMH IUKI):

C2Hz + H2O 2 C2HsOH + Q
1 2 3
Psp

Ky=
Pip - Pop
2093
Lg K= — -6,304
T
YcnoBus npoBeaeHHs IpoLecca:
papuaHT Nel. t=277°C; P=70 at (Bcero 20 BapuaHTOB)

WHnuBryanbHBIE JOMAITHIE
3a7aHus 3 1o pasnueny

1. Paccunrarh rpaduyeckuM U UTEPALIMOHHBIM METOJAMH YHCIIO
peakTopoB HaeanbHOro cMmemeHus B kackaae PUC, HeoOxonumoe s
JOCTH)KEHMS 33JJaHHOM KOHEYHOM KOHIIEHTPALMM HMCXOJHOTO pPEareHTa
IIpU NIPOTEKAaHUU XUMUYECKON peakliMy, KUHETUKA KOTOPOH OMUCHIBACTCS

ypasaenuem: W T,j=KCj", misa cnenyromux ycmosuii: K=0,47; Cj,0=1,25
kmone/MS;  Ti=0,90 ¢; n=1,84; Cjk=0,50 xmoms/M3, E=0,01. (13
BapHUaHTOB)

2. Paccuumrath TpaduUecKMM U HUTEPALMOHHBIM METOJAMHU
KOHIICHTPAIIMIO peareHTa Ha BBIXOJIE M3 IMOCIEIHEro peakropa Kackaia
PUC, npu npoTeKkaHWH XHUMHUYECKOM pEaKIMH, KHHETHKa KOTOpOH

TK-1
WJI-TIK-1.3
TK-5

WJI-TIK-5.1
WJI-TIK-5.2
WJI-TIK-5.3
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onuceiBaeTcs ypaBHenuem: WT,j=KCj", mis cneayronmx ycmoswuii: N=6;
K=2,30; Cj,0=3,17 kmomns/m>; Ti=0,15; n=0,17; E=0,01. (13 BapuanToB)
4 KonTtponbsHas npoBepka 3aganue Ne 1. [K-1
(BMIIK1) no paznemyl 1. Paccumrtarp Teopermueckue W  mpaktudeckue  pacxomnele | MJ-T1K-1.3
koa¢duImerTsl s mpons3BoAcTBa 1 T mpoaykra C mpu mportekanuu peaxmun: | [1K-5
A+3B — 2C+/1. Crenens npeBpaiueHus pearenta A cocrasiser 78%. M,=78; | UJ-T1IK-5.1
Mg=30; Mc=25; M7=96. NA-TIK-5.2
2. Paccumrate Teopermueckme w mpaktudeckne —pacxomasie | MJI-I1K-5.3
koad¢umentsl s npomsBonactBa 100 kr mpomykrta Jl mpu mporekaHWM
peakuu: 3A+B — 3C+2]1. Crenens paznoxeHus pearenra B coctasmset 18%.
MA=20; MB:36; MC:84; M[[:50.
3aganue Ne 2.
1. Paccuumrtarb TeEopeTHUYECKHME W  TNPAKTUYECKUE  PACXOJHBIC
kodpduumentsr st mpousBoacTBa 100 kr mpoaykra C mpu TOpoOTEKaHWH
peaknuu: 3A+B — 4C+3]]. Crenens npeBparienus peareara B cocrasmser 30%,
BBIXOJI LIeIeBOro poaykra — 60%. Ma=24; Mp=60; Mc=25; Mz=56.
2. PaccumraThb TEOpEeTHUECKHE W  TNPAKTHYECKHE  PaCXOIHBIE
K03 PULMEeHTHI U1 TPOu3BOACTBa 1 K mpoaykTa [ mpu NpoTeKaHUH peaKuu:
2A+4B — C+2]1. CteneHb OKHUCIEHUS NPOAYKTA cocTaBiseT 17%, B peareHte A
—20% npumeceit Ma=85; Mp=32; M=72; M;=25.
5 KonrtponbHas npoBepka 1. CocraBuTh ypaBHEHHE MaJs ompenelieHUs paBHOBecHOH ctenenu | I1K-1
(BMIIK?2) no pa3neny2 MpeBpalleHnsT UCXOJHOTO peareHta A M paBHOBecHOro Bbixoja mpoaykra P | M/-T1IK-1.3
razodasnoii peakiuu 0,5A+1,5B<=>11P+0,5M IK-5
2. CocraBuTh ypaBHEHHME IJIs1 olpeneneHus paBHOBecHoro cocrasa | MJ-I1K-5.1
razodaszHoit peakuu A<=>1,5B+0,5P NA-TIK-5.2
3. CocraBuTh ypaBHEHHUE I OINpejeieHus paBHOBecHoro coctaa | MI-ITK-5.3
ra3zodaszHoii peakiuu A+B+3C<=>2P+5M
6 KontpoibHas nposepka 1. PaccunTaTh JNIMHY peakTopa HIeanbHOTO BeiTecHeHHs L, B kotopom | T1K-1
(BMIIK3) 1o pazzaeny 3 MPOTEeKAaeT peakmus 2-ro TOpsSJIKa MpH cleayrmux padounx ycenoBusx: | M-TTK-1.3
KOHCTaHTa ckopocT peakimu k = 0,12 M*/kmouib-cex; HauanbHas KoHuenTpamus | [TK-5
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Co=1,25kmonb/M%, xoneunas konnentpamus Cx = 0,5 xmonn/M°; nuueiinas | MJI-TTIK-5.1
CKOPOCTb MOTOKA NA-TIK-5.2
w = 1,7 m/cexk. WN/-TIK-5.3
2. PaccunraTh 00bEM OIHOrO peaKTopa MACAJIBHOIO CMELICHHS VI Ipu
MpOTeKaHWU peakuuu 1-ro mopsinka kackane PUC mia cnenyromux yciuoBuil:
KOHCTaHTa ckopocTy peakiwu k = 0,25 cek ; nauansnas konnenrparus Co = 3,2
KMOIIB/M®; KoHeuHas KoHueHTpauus Ckx = 0,4 kMons/M3; 00bEMHas CKOPOCTh
noroka Vc=3,5m%/cex; uncio peaktopos N=3.
3. B PUC-H nposoautcs peakuus 2-ro nopsaka. K = 1 m¥/kmonba, Cao
= 2 kMonb/M, X4 (cTenens npespamienust A) = 90%. OObEMHBIH pacxojl OTOKa
pearenta AYc =2 m*/4. Onpeenurs 06beM PeakTopa.
7 KoHTponpHas 1o perieHuro 3aaaq 3ananue Nel TIK-1
o Kypcy 1. 3apaua: Yepes KaTHOHMTOBBIN QUIBLTP ¢ pabounm oovemom 4,2 M3, | MI-T1K-1.3
(omuMmmmaza mo Kypcey) paborarommii 6e3 pereHepanun 64 dyaca, mpormyckaeT ymsrdaemyio Boxy c | [1K-5
00beMHOM ckopocThlo 12 M3/gac. O6mmas ecTKOCTh MCXOAHOH Boasl — 6 | MJ-TIK-5.1
MMOJIB/I1, a ymsirdenHoi — 0,11 mmons/n. Ha onpenenenune Bpemennoii xxectkoctu | M/-I11K-5.2
WCXOAHOW BOMBI pacxomyercs 12 wm  pactBopa comsHOW kueiotel ¢ | MJI-TTK-5.3

koHueHTpareit 0,03 mosb/n. 1. Onpenenuth EMKOCTD MOTJIONICHHUS KaTHOHUTA
(Mons/M®). 2. Onpenenurh BPEMEHHYIO M IOCTOSHHYIO SKECTKOCTH HMCXOIHOM
BOJIBI, €CJIM 00bEM THTPYEMOI TTPOOBI paBeH 75 MIL.

2. 3amaua: llpomecc Mepcepu3anuy IELTIOI036I MOXKHO BBHIPa3HTh
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% nemmonossl. 1. PaccunrtaTh pacxomssiii koddduiment 18%-ro
pacTBOpa THAPOKCHAA HATpUAd Ha HUCXOAHyIO uemmono3y. 2. CoctaBuUTh
MaTepHalbHBIM OanaHc mpolecca Mepcepu3zauu 1T memtono3sl  18%-biM
pacTBOPOM €IKOT0 HaTpa.

3. 3amaua: Paccuutarh mnpakTHUYECKMIl pPACXOAHBIA KO3(dUIHEHT
JKEJIE3HOTO KosruenaHa, cogepxamiero 84% (macc.) mupura, A HodydeHus 1T
70%-HOro pactBOpa CEpHOM KHCIOTHL. MaccoBast 0Jsl MPOU3BOJICTBEHHBIX
oTeph cocTaBnusger 7%.
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3aganue Ne2

1. 3apmaya: J[lng mnomydeHuss ¢opmanbIerua METWIOBBIH CHOHPT
OKHCIISIETCSI Ha CepeOpsSHOM KaTajau3aTope B COOTBETCTBUU C YpaBHEHHEM
peaknu CHz+0,50,=CH20+H;0, xpoMe OCHOBHOH XUMHUYECKON peaKInu, HIyT
moOOYHEIE, B pe3yJbTaTe KOTOPBIX 00pa3yrorcs 0,8 KMOJIb MOOOYHBIX MPOAYKTOB.
Omnpenenuts CTENEHb NPEBPAIIECHUS METAHONA, BBIXOJ (opManabaeruia u
HMHTETPAIbHYI0 CEIEKTUBHOCTH Ipolecca Mo (opMaibIeruay, €ClIu HCXOIHOE
KOJIMYECTBO MeTaHoJa — 3,2 KMOJIb, KOTMYECTBO HEOKHCIeHHOTo MeTaHoma — 0,6
KMOJIb, KOJIMYECTBO 00pa3oBaBiierocs popmanpaeruaa — 0,8 KMoJb.

2. 3apaya: B peakTop Ui HOJY4EHHUS STHIOBOTO CIUPTa METOJIOM
OpsMO Tuaparanuu nopaetcs 16,5 Monb stuieHa. B peakiuro npu t=29°C un
p=7-10" Ila Bctynaer 13,2 Monb dTunena. ONpeneauTh CTENeHb NPEBPaLICHHUS
JTHUJICHA

3. 3agaya: Onpenenure Maccy aMMHaKa U BO3IyXa, HEOOXOIUMYIO [UIs
mpousBoAcTBa 1T a30THOH KucnoThl. [Ipolecc momydeHHs a30THOM KHCIIOTHI
MokHO mipenctaBuTh B Bume cxeMbl: NHz — NO — NO; — HNOaz. Crenens
[pEeBpallieHUs aMMHaKa B OKCHJ a30Ta paBHa 97%, cTemneHb NpPEeBpaLICHUs
JUMOKCH/IA a30Ta B a30THYI0 KUCIOTY — 92%, KOHLIEHTpallus aMMHUaKa B HCXOTHON
aMMHaYHO-BO3IyITHOU cMecH paBHa 11,5% (00.).

3aganue Ne3

1. B npoToYHOM peakTope HaeaIbHOT0 CMEIIEeHHs (anmapar ¢ MeIanKomn)
MIPOXOIUT MPH ITOCTOSIHHOW TeMIlepaType peakuus 2-ro nopsaaka: 2A—R+S, rue
A — ICXOJIHBIN peareHT, R — 1eneBoi mpoIyKT peakiuu, S — moO0YHbIH MPOAYKT.

CKOpOCTh peakiuy ONHUChIBaeTCst kKuHeTHueckuM ypaBHenreM: W ga=2,5 Ca?,

HauanbHas KOHIEHTpALMS UCXOAHOro peareHTa A Ha Bxoze B peaktop Cao=4
KMOJITB/M°.

1. Paccuutate cpeaHee BpeMs NpeObIBaHUS PEareHTOB B peakTope Tpuc, KOTOPOE

HEOOXOMMO /ISl JOCTIDKEHHS] CTENEeHH IPEeBpaIleHns HCXOAHOTO peareHra
Xa=80%.
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2. IlpoBecTn cpaBHEHHE CpEIHETO BpeMEHH MpPeObIBaHUS Tpue CO CPEIHUM

BpeMeHeM mpeObBaHus Tpuc, HEOOXOAWMBIM ISl JOCTIDKEHUS] aHAJOTHIHBIX
pe3yJIbTaTOB TMpH MPOTEKAHWM PAacCMaTpPUBAGMON peakIiMu B PEaKTope
U7IeaIbHOTO BHITECHEHUSI.

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

JUHEHHast CKOpOCTh MoToka M=50 M/4ac, IyuHa peakropa L=10 m.

1. Onpenenutp cTENEHb NPEBPALLIECHUS UCXOJHOTO peareHTa — X.
2. CpaBHUTD MONyYeHHYIO X CO CTEIEHBIO MPEBPALICHHUS, KOTOPasi MOXKET OBITh

JNOCTUTHyTa Ipu nposeneHnu peakuuy B mpoTodHOM PUC (Tpue =Tpus).

3. B peakTtope HI€anbHOrO BBITECHEHHS NPOBOAUTCA pPEAKLUsl 2-TO
Mopsiika TPH CICAYIONIMX YCIOBUAX: KOHCTaHTa CKopocTH peakmuun K=1
M®/KMOJIb-Yac, HaYaIbHAas KOHIIEHTpaIus ucxoaunoro peareura Co=10 KMOJIB/M?,
JUHEHHast CKOpOCTh MoToka M=50 M/4ac, ymHa peakropa L=10 m.

1. Onpenenutp cTeneHb NPEBPALLECHUS UCXOJHOTO peareHTa — X.

Bonpocs! k 3amure
71a00PaTOPHBIX PadboT

1. OcoOeHHOCTH TEeTEepOTeHHBIX IMpPOLECCOB, WX NPHUMEHEHHE W
BO3MOXXHOCTH B XUMHUYECKOUW TEXHOJIOTHH.

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

3. Merojuka onpeseneHus 1 paciera IPUMEPHOTO MopsiiKa peakuuu (N) u
s dexktuBHON KOHCTaHTH ckopoctu (K) meTomom momymepuona s
reTepOreHHOro Mpolecca OKHCICHUS CylnbpuTa HATpUs B Cyibdar
KHCIIOPOJIOM BO3/TyXa.

4. CyTp BecoBOr0 M OOBEMHO-BOJOPOJTHOIO METOJOB KOJIMYECTBEHHOM

OLIEHKH KOPPO3HHU.

[Tokazarenn 3¢ ek THBHOCTH TpoIIecca dIEKTPOIH3a.

CpaBHEHHE CTEIIeHel TTpeBpamieHus dTmianerara u mémoun B PUC-I1.

OnpeneneHne BpeMEHHOW U 00IIeH KECTKOCTH.

MeToabl yMST4eHUs BOJBI.

©ONo O

TK-1
WJI-TIK-1.3
TK-5

WJI-TIK-5.1
WJI-TIK-5.2
WJI-TIK-5.3
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5.2. Kpurepuu, nikanabl OLEHUBAHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH

HaumeHoBanne
OLICHOYHOI0 Ikanbl oeHUBAHUS
(Kggif)f;i?{o- Kpurepum onieHuBaHus
100-6annpHas aTudanabuas
OHEHOHOTO CucremMa cucrema
MepOonpHUATHS)
VIHAMBH Ly abHbIE PaGora BBITIONHEHA MOTHOCTBIO. Her ommbok B JIOTHUECKUX paccykAeHUAX. Bo3MoxHO 9-12 6annoB 5
JOMaIIHKe 3aaHus 1, | HAIMIHE OJXHON HETOYHOCTH WIH OMICKH, HE SIBISIOLIMCCS CIICICTBHEM HE3HAHNS HIIN
2,3 HEMOHMMaHUs yaeOHoro MaTeprana. OOyJaronuiics ToKa3a MOJHBIA 00heM 3HAHUH,
YMEHUH B OCBOCHUH MPOHICHHBIX TEM U MPHUMEHEHHE UX Ha MPAKTHKE.
Pabora BeINOJIHEHA TOHOCTHIO, HO OOOCHOBAHMIA IIIATOB PEIICHUS HEIOCTATOYHO. 7-8 GayoB 4
Jonymiena ogaa ommbKa WK ABa-TPU HEAOYETA.
Homymiensr 6omnee oHO# ommOKy Win O6oiee ABYX-TPeX HEI0UETOB. 4-6 6amroB 3
Pabora BEIONTHEHA HE MMOTHOCTHIO. oMy IIeHbI TPYOBIe OMIMOKH. 1-3 Gamnos 2
Pabota He BbInONHEHA. 0 6amnoB
KonTponbHas npoBepka | OOydaromuiicss IeMOHCTPHPYET TPAMOTHOE PEIISHHE BCEX 3a/1a4, UCTIOIh30BAHME 9 — 12 Gamnnos 5
(BMIIK) o pazaenam MPaBUIIBHBIX METOJIOB PEICHUSI TPU HE3HAYUTENBHBIX BEIYUCIUTEIBHBIX MOTPEITHOCTSIX
1,2,3 (apudmernueckux onrroOKax);
ITpoeMOHCTPUPOBAHO UCIIOJIB30BAaHKE PABHIIBHBIX METOIOB IIPH PEIICHUH 3a1a4 PH 7 — 8 GamnoB 4
HAJIMYMU CYIECTBEHHBIX OIIMOOK B 1-2 U3 HUX.
OO6yyaromuiicsi UCTIONb3yeT BEPHbIE METO/IBI PEIIEHHS, HO MPABHILHBIE OTBETHI B 4 — 6 baioB 3
OOJIBIIMHCTBE CITy4aeB (B TOM YHUCIE H3-32 apU(METHIESCKUX OMHOOK) OTCYTCTBYIOT.
OO0yuarommMcs HCIOIb30BaHBI HEBEPHBIE METO/IbI PELIECHUS, OTCYTCTBYIOT BEpHBIE 0 — 3 dayoB 2
OTBETHI.
KonTponbHas mo OO6yyaromuiicsi AeMOHCTPUPYET IPAMOTHOE pPEIIEHUE BCEX 33/1a4, UCIOJIb30BaHUE 25— 29 baios 5
pEIIeHHIo 33124 MPaBUIIBHBIX METOZIOB M (GOpMYJT JUIsl pEelIeHUs] IPH HE3HAYUTEIbHBIX BEIYUCITUTEIBHBIX
(onmuMmuana mo Kypcy) | NOTpeHHOCTSX (apuMETHUECKUX OMIMOKaX).
[IporeMOHCTPUPOBAHO UCIOIB30BAHIE MPABUIIBHBIX METOAOB U (DOPMYJI IIPH PEILIEHUH 19 —246amnoB 4
3a/1a4 TP HATWIUH CYIIECTBEHHBIX OMUOOK B 1-2 U3 HUX.
OO0yJaromuiicst ICTIONB3yeT BEPHBIE METOIBI PEIIEHHS, HO MPABIIILHBIE OTBETHI B 13 — 18 6annos 3

OOJIBLIMHCTBE CiIy4aeB (B TOM YHUCIE U3-32 apU(METHUECKUX OIIMOOK) OTCYTCTBYIOT.
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HaumeHoBaHue
OLICHOYHOI0
CpeAcTBa
(KOHTPOJILHO-
OLICHOYHOI 0
MepOonpHATHS)

Kpurepum onieHuBaHus

IIxaabl onleHUBAHUS

100-6anypHast
cucremMa

IIaTnéannLHas
cHuCcTEMA

O6y‘IaIOHII/IMC$I HCIIOJIb30BaHbl HEBECPHBIC METOABI PCIICHHA, OTCYTCTBYIOT BEPHBIC
OTBCTHI.

0 — 12 GamnoB

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 TIyOOKHE U IPOYHBIE 3HAHUS MaTepHalia 1o 3aJJaHHBIM
BOTIPOCAM, UCUEPIIBIBAIOIIE U TIOCIIEIOBATENHFHO, TPAMOTHO U JIOTUYECKH CTPOHHO €Tr0
U3JIaraer.

9 - 12 GaiioB

5

JlaH ToNHBIN, pa3BepHYTHIA OTBET Ha MOCTABICHHBIN BOIIPOC (BOMPOCHI), TOKa3aHa
COBOKYITHOCTh OCO3HAaHHBIX 3HAaHUH 00 00BEKTE, 10Ka3aTeNbHO PACKPBITHl OCHOBHBIE
TMIOJIO’KEHUS TUCIUIUIMHBL, B OTBETE MPOCIIEKHUBAETCS YETKas CTPYKTYpa, JTIOTHYecKast
MOCIIE0BATENIbHOCTD, OTpaKaIoIasi CYIIHOCTh PAaCKPhIBAeMbIX ITOHITUH, TEOPUH,
sBreHNH. OOyJarOIMiAcs TBEPIO 3HAET MaTEpHal IO 3aJaHHBIM BOTIPOCaM, TPAMOTHO U
MOCIIEA0BATENBHO €r0 U3JIaracT, HO JOMTyCKAeT HECYIECTBEHHBIE HETOUHOCTH B
onpeaeNeHHsIX.

7 - 8 baiutoB

JlaH HeaOCTaTOYHO 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 000OIIEHHBIE 3HAHUS TOJIBKO C IOMOLIBIO ITPENoJaBaTes.
Oobyuaromuiicst obnanaet pparMeHTapHBIMH 3HAHMSIMHU 110 TEME KOJUIOKBHYMa, cl1abo
BJIa/IeeT TOHATHUITHBIM anmapaToM, HapyIIaeT MOCIeI0BaTeIbHOCTD B H3I0KEHUN
MaTrepuaa.

4-6 6aui0B

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 bayuioB
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HaumeHoBaHue
OLICHOYHOI'0 Ixaab1 oneHMBaHMS
cpeacTBa
(KOETHOHBHO Kpurepum onieHuBaHus
P 100-6anabHast IIsaTubéanIbHAS
OIICHOYHOTI'0
CUCTEeMa CUCTEeMa
MepOonpHATHS)
00y4aroIerocs He TOJIbKO Ha TIOCTABJICHHBIN BOIPOC, HO U HAa IPYTHE BOIPOCHI TEMBI.
He nomyueHs! 0TBETHI 110 0a30BBIM BOMPOCAM JAUCIUTUIAHBI, 0 6amoB 0
He npunanMan yyactusi B oTUMIUaae. 0 G6amtoB 0

5.3. IIpomexyTouHas aTTecTalys:

DopMa NPOMeKYTOYHOH
aTTecTanMu

TunoBbie KOHTPOJIbHBIE 32JaHUS U HHbIE MATEPHAJIBI
JUUISI TPOBEIEHUsI MPOMEKYTOYHOM aTTeCTAIMM:

dopmMupyemMasi KOMIIETEHIHA

3aueT ¢ OIIEHKOW: TPOBOINUTCS
B MUCbMeHHO# (hopme

Buaer Nel
1. 3aoanue 6 3axpvimoti hopme.
Ecnu B Bosie conmeprkatcst conu: Mg(Cl)2, Ca(HCOz)2 u Mg(HCO3)2, TO mpu ee yMSTdeHUN
M3BECTKOBO-CO/IOBBIM CIIOCOOOM MPOUCXOIAT XUMUUYECKUE PEAKIIMH:
1. Ca(HCO3), + Ca(OH), — |2CaCOs + 2H,0
Mg(HCOs3),+ 2 Ca(OH); — |2CaCOs; + Mg(OH)2| + 2H,0
Mg(Cl)2 + Na,COz — | MgCOs + 2NaCl
2. Ca(HCO3); + CaO — Ca(OH):
Mg(HCOs3), + CaO — MgO + Ca(HCO3)
Mg(ClI); + CaCO3; — Mg(HCO3), + CaCl,
3. C&(HCOs)z + Na,CO3 = CaCOs + 2NaHCO3
Mg(HC03)2 + Na,COz— MgC03+ 2NaHCO3
Mg(Cl), + CaO — MgO + CaCl,
4. Ca(HCOg3); + Mg(HCOs3), + CaOH — CaMg(OH),; + CO;
Mg(Cl); + Na;CO3; — Mg(HCOs3)2 + Na,CO3 + HCI
2. 3ayianue B OTKPHITOH (opme.

TK-1
WJI-TIK-1.3
TK-5
WJI-TIK-5.1
WJI-TIK-5.2
WJI-TIK-5.3
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Ecnu ckopocte Xp npu JaHHOM PEKUME OCYIIECTBIEHUS reTeporeHHoro X111
MaJa o CpaBHEHHIO cO CKOpocThio auddy3nonnsix ctaauit, To XTIl mpoTekaeT B
........... obnacTu.
3. “Cnenasn’ mexunonoeuuecxas cxema.
HazoBute oTiencHus W ammapathl, BKIIOYCHHBIC B YIPOIIEHHYIO CXEMY COBPEMEHHOTO
MPOM3BOJCTBA CEPHOM KHCIOTHL Ha 0a3e CepHOro KoiuyenaHa IO CHCTEME JBOHHOTO
KOHTaKTUPOBaHuUs 1 ABOHHON abcopOuuu (JIK — IA), 0003HaubTe OCHOBHBIE TIOTOKH.

Bf]/."f -4

4. 3a0aunoco muna.
Ecnu anexkrponusep paboTaer KpyriiocyTouHO, TO Tpu cuiie Toka 15500 A TeopeTnyecku
MOKET OBITh MOJIYYCHO. . ........ THJPOKCH]IA HATPHUS
1. 200 kr
2. 555kr

3. 700 xr
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5.4. Kpurepuu, mKaabl OLEHUBAaHUS IPOMEKYTOUYHOM aTTecTalluy y4eOHOU JUCIUIUINHBIL:

DopmMa IPOMeKYyTOYHOM

IIIxaabl olleHUBAHUS

aTTecTaluu
Kpurepun onennBanns
HaumeHoBaHHe OLICHOYHOIO 100-6aanbHas IIaTnoannbpHan
CpeﬂCTBa cucrema cucrema
3a4er ¢ OIEHKOM: 3a BBIMOIHEHHUE KKOT0 TECTOBOTO 33/IaHUS HCIIBITYEMOMY BBICTABISIOTCS | 32 —35 06amios 5 91% - 100%
NUChMEHHas MoTyTecToBast popma Oamel. HeoOxommMo yKas3aTh THIT HCIIOIb3YEeMOH MKkl OLICHUBAHUSL. 28— 31 6a/LIoB 4 80% - 89%
HomuHanpHas mkana npeuno%araeT, 4TO 32 PABUIIBHEIH OTBET gxaMmMy 24 —27 6amioB 3 69% - 77%
3aIaHUIO BBICTABJIACTCS OAMH 0alll, 32 HeNpPaBUIbHBIA — HOJIb.
! JULHL Bl 38 HETP - 0-236amios | 2 | 66% i MeHee
COOTBETCTBHU C HOMUHAJILHOW IITKAJION, OIIEHUBACTCS BCE 3aJaHUE B IICJIOM, 66%
a He Kakasg-1u0o U3 ero yacTei.
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5.5. Cucrema OLEHUBAHUS PE3yIbTATOB TEKYLIETO KOHTPOJISI U IPOMEKYTOUHOM

aTTCCTAallhH.

OneHka no JUCLMILIMHE BBICTABISETCS 00yUaroneMycs ¢ y4ETOM pe3yJIbTaTOB TEKYLIEeH 1

HpOMeX(YTOHHOﬁ aTTcCTallu.

®opMa KOHTPOJISI 100-6ananHas cucrema [IaTudannbHas cucrema
Texymuil KOHTPOJIb:
- 3 MHAUBUAYAITBHBIX JOMAITHUX 0 — 12 GautoB 2-5
3aJaHus
- mucbMeHHbIH KoHTpoab (BMIIK 1,2,3) 0 - 12 6annos 2-5
- KOHTPOJIbHAs paboTa (OaUMITHAaIa) 0 — 29 Gamos 2-5
- 3amuTa 6-TH 1a00paTOPHBIX PadOT 0 —12 6amioB 2-5
[TpomMesxyTOouHast aTTECTALMS 0 - 35 GamtoB OTJINYHO
3ader ¢ OICHKOI: XOPOIIIO
MUChbMEHHas MOJTyTecToBas hopma VJIOBJICTBOPHUTEIHLHO
Hroro 3a cemecTp (OCHOBBI 0 - 100 6amnoB HEYJIOBJIETBOPUTEIHHO
TEXHOJIOTUH XUMHYECKUX TPOH3BOJICTB)
3ayer ¢ OLCHKOI:
MUChbMEHHas MOJyTecToBas hopma

[Tosy4eHHBI COBOKYIIHBIN pe3ysIbTaT KOHBEPTUPYETCS B MATUOAIILHYIO CUCTEMY OLIEHOK B

COOTBCTCTBHUHU C Ta6J'II/II_[CI711

100-6as1bHas cucTeMa nATHOAILHASL CHCTEMA |
3auer c oueHKOI
OTJINYHO
85 — 100 6annos
XOPpOIIO
65 — 84 Gaios P
OBJICTBOPHUTEIIHHO
41-64 Gannos A p
0 — 40 6anmoB HEYIOBJIETBOPUTEIHHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Peanuzamust mporpamMmbl - TIpeycMaTpuUBaeT HUCIOJNB30BaHWE B TIpoliecce OoOydeHus

CIIEYIOIIMX 00pa30BaTEeIbHBIX TEXHOIOTHH:

- poOIeMHast JTEKIHS;
- IPYIIIOBBIX TUCKYCCHIA;
- aHaJIN3 CUTyalul;

- paz00p KOHKPETHBIX CUTYAIIHH,

— MTOUCK 1 00paboTKa HH(OPMAITUHU C UCTIOJIb30BAaHUEM ceTH IHTEpHET;
- WCTIOJIh30BaHNE Ha JICKIIMOHHBIX 3aHATHSAX BUICOMATEPHAJIOB M HATJISAHBIX TIOCOOHIA,
- oOydeHue B COTpyJHUYECTBE (KOMaH/IHas, TpyMIoBas padoTa).
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7. INPAKTUYECKASA IIOAI'OTOBKA

[IpakTnueckasi IOArOTOBKA B paMKax y4eOHOW AMCLMILIMHBI PEAIU3yeTcs PU MPOBEAECHUN
MPAKTUUYECKUX 3aHSATUM, Ta00paTOPHBIX PabOT, MpeayCcMaTPUBAIOIINX yYacTHe 00yJaromnXcs B
BBITIOJITHEHUU OT/ACNIBHBIX JJIEMEHTOB paloT, CBSI3aHHBIX € Oynymied mnpodeccroHaIbHON
JIeSITeJIbHOCTBIO.

[IpoBogsTCsl OTHENBbHBIE 3aHATUS JIEKUWOHHOIO THIA, KOTOPBIE IPEIyCMAaTPUBAIOT
nepenady y4eOHON MHGOpMaLUU 00ydYarOlIUMCs, KOTOpash HeoOXoauMa i MOCJIEeAYIOIIEro
BBITIOJTHEHUS PAKTUYECKON PabOTHI.

8. OPT'AHU3ALIUA OBPA3OBATEJIBHOI'O ITPOUHECCA J1JIsA JIMIY C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbs

[Ipu oOy4yeHWUM NHI] C OrPAaHMYCHHBIMH BO3MOXKHOCTSMH 370POBbS W WHBAIHJIOB
UCIIONIL3YIOTCSL TIOJIXO/IbI, CIIOCOOCTBYIOIIME CO3IaHHMI0 Oe30aphepHOil 00pa3oBaTEILHON CpEIbl:
TexHOJIOTHH TudPepeHInany 1 WHAUBUAYAILHOTO OOy4YeHHUs, TPUMEHEHHUE COOTBETCTBYIOIIHMX
METOJAMK 10 paboTe ¢ WHBAIMUJAMHU, HCIOJIH30BAHUE CPEJCTB IUCTAHIIMOHHOTO OOIIEHUS,
MPOBEJICHUE JOMOIHUTEIBHBIX HHIUBUIYAIbHBIX KOHCYJIBTAIlMH MO M3y4YaeMbIM TEOPETUYECKUM
BOIIPOCAaM M TPAKTHYECKUM 3aHATHSM, OKAa3aHHE IMOMOIIM IPH IMOATOTOBKE K IMPOMEXKYTOUYHOMN
aTTeCTallUU.

[Tpu HEOOXOAMMOCTH pabodvasi mporpamMma JUCIUTUTMHBI MOXKET OBITh alanTUpOBaHa s
obecrieueHnss 00pa30BaTEILHOIO MPOIECca JUIaM ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3I0POBBS, B
TOM YHCJIC JUISl TUCTAaHIIMOHHOTO O0YUYEHUSI.

YyeOHBIE W KOHTPOJBHO-U3MEPUTEIbHBIC MaTepUaabl IMPEACTABISIIOTCS B (opmax,
JOCTYIHBIX JIJISl M3yYCHUsSI CTYJCHTAMH C 0COOBIMU 00pa30BaTEIbHBIMH MMOTPEOHOCTSIMHU C YUYETOM
HO30JIOTUYECKUX TPy HHBAJIUIOB!

JUJIs TIONTOTOBKM K OTBETY Ha MPAKTUYCCKOM 3aHATHH, CTYJCHTAM C OTrpPaHHMYCHHBIMU
BO3MOXKHOCTSIMHU 3[IOPOBBSI CpelHEE BPEMs YBEIIMYMBACTCS IO CPABHEHHUIO CO CPEAHUM BPEMEHEM
MOATOTOBKU OOBIYHOTO CTY/ICHTA.

J17is CTYIEHTOB ¢ MHBAIMIHOCTBIO UM C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMU 310pOBbsI (hopma
MIPOBEJICHUS TEKYIICH U TIPOMEKYTOYHOM aTTECTAINN YCTAHABIMBACTCS C YISTOM HHIUBH Y ITbHBIX
ncuxo(u3nueckux ocoOeHHocTel (YCTHO, MUChbMEHHO Ha Oymare, MHCbMEHHO Ha KOMIIBIOTEpE, B
¢dbopMe TeCTUPOBaHUS U T.I1.).

[TpomexyTouHas aTTecTalus Mo AUCUUIIIMHE MOXET MPOBOAUTHCS B HECKOJIBKO JTAroB B
dopMe pyOEKHOT0 KOHTPOJISI IO 3aBEPIICHUIO HM3YYCHHUS OTACIBHBIX TEM IUCHUIUTHHBL [Ipn
HEOOXOJUMOCTU CTYICHTY MPEAOCTaBISIETCS JOMOJHUTEIBHOE BpeMs Ui MOJArOTOBKM OTBETa Ha
3a4eTe WIH DK3aMeHE.

Jlis ocymiecTBICHHs] TPOLEAYp TEKYIIEro KOHTPOJS YCIEeBAaeMOCTH U MPOMEXYTOYHOU
aTTeCTaluu OOYyYaloUUXCsl CO3JAl0TCsA, TPU HEOOXOAUMOCTH, (OHABI OICHOYHBIX CPECTB,
aJanTUPOBAHHBIE JJIs JTUI] C OTPAHMYEHHBIMHA BO3MOXXHOCTSIMU 3/I0POBbSI M TIO3BOJISIOIIUE OLIEHUTh
JOCTIDKCHHE WMHU 3alUIaHUPOBAHHBIX B OCHOBHOW 00pa3oBaTeIbHOM MpOrpaMme pe3ysibTaToB
0o0y4eHHs W YpOBEHb CPOPMHUPOBAHHOCTH BCEX KOMIIETEHIUH, 3asBIEHHBIX B 00pa3oBaTEIbHOMN
nporpamme.
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MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

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

cootBeTcTBUU ¢ TpeboBanusmu GI'OC BO.

MaTepI/Ia.HBHO-TeXHI/I‘IeCKOG obOecrnieucHUe 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.

OCHaIIEHHOCTDh YU4eOHbIX ayIUTOPHH, JJa00opaToOpuid,
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,

TEeXHUYIECKUE CPEICTBA OOYUCHHS, CITyKAIHE JUIs
npeacTaBieHus yueOHo nHpopMauu O0IbLION
ayJUTOpHUH:

HOYTOYK;

IPOEKTOP,

9KpaH,

MapKepHasi I0cKa

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

KOMIUIEKT yaeOHOU Mebew,

TEeXHUYECKUE CPE/ICTBA OOYUCHHUS, CITyKAIHE JUIS
npeacTaBiIeHus yueOHO nHpopMauy OONbLION
ayAUTOPUH:

HOYTOYK,

POEKTOP,

MapKepHasi I0cKa,

Ha0OpBI IGMOHCTPAIIMOHHOTO 000pYI0BaHUS U
y4e0HO-HATIISTHBIX TOCOOUH, 00eCTIEUNBAIOIIINX
TEMaTUYeCKUE WILTIOCTPAIMU, COOTBETCTBYIOLIHE
paboyeii mporpaMme JTUCITUILIUHBIL.

ayJUTOPHUH U1l IPOBEICHHUS JIAOOPAaTOPHBIX
3aHATUH, TPYNIIOBBIX U MHIANBUIAYaIbHBIX
KOHCYJIbTallui

KOMIUIEKT yaeOHOU MeOeH,

TEXHUYECKUE CPE/ICTBA OOYUCHUS, CITyKAIHE JUIs
npeacTaBiIeHus yueOHO! nHPopMauu OOIbIION
ayAUTOPUU:

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

nabopaTopus Ne6109 JUTSt MIPOBEICHUS
n1a00paTOPHBIX 3aHATHH, CEMHUHAPOB, IPYIMITOBBIX
W WHAMBUIYAIBHBIX KOHCYJIBTAIMH, TEKYIIEro
KOHTPOJISL ¥ IPOMEKYTOYHOM aTTeCTalllu.

Komrutekt yueOHON MeOenu, TeXHUYeCKHE U
aHAJIUTUYECKHE BECHI, TaOOpaTOopHas nocyaa
(nurteTkn A7t 0TOOpa Mpoo, KOJIObI, OIOPETKH IS
TUTPOBaHUS, CTEKIISTHHBIE MTAJIOYKU, MEPHBIE
CTaKaHbl, MEpHBIE LIWIMHAPHI), JNIeKTponau3ep, pH-
metp 150 MU (2 mrt.), anmexrponst aus pH-metpa,
MOHOOOMEHHas KOJIOHKA (3 IT.), KOPPO3UMETP
AxumoBa (3 mT.), KomopuMeTp GoTOINEKTPUIECKUit
koHueHTpanroHHbI KOK-2MII, cymmnbHbli mkad
KBC G-100/250, mukpockorr (2 1miT.),
VIILTPa3ByKOBas OTPY>KHasl yCTAaHOBKA,
ynbTpa3BykoBoe ycrpoictBo ¥Y301-01 «PEYT 001»
(2 wrt.), MmydenbHas neyb, peakTUBBI, HEOOXOIUMBIE
JUISL ya9eOHOM, yaeOHO-HCCIIe1I0BaTeLCKON 1
HAyYHO-MCCIIEJIOBATENHCKON pabOThI CTY/ICHTOB.

119071, 2. Mockea, Manwui Kanyscckuii nepeynok, oom 2, cmpoenue 6

Aynutopun IS MIPOBEJICHUS 3aHSATHU
JICKIIMOHHOT'O U CEMHHAPCKOTO TUIA, TPYINOBBIX U

Kommiekt yueOHoO# Mebenu, MapKepHasl T0CKa,
TEXHUYECKHE CPEICTBA O0YUESHHSI, CITy KaIIUe JUIst
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HaumeHnoBaHue y4eOHBIX Ay TUTOPHI,
JIa00paTopuii, MACTEPCKUX, OHMOINOTEK,
CIOPT3aJ10B, IOMeIeHU ! VISl XPAHCHUS H
NPOPUIAKTHYECKOT0 00CIy:KMBAHNSA Y1e0HOI 0
000py10BaHUSI U T.II.

OcHaleHHOCTh y4eOHbIX AyAUTOPHIi, JadopaTopui,
MacTepCKHX, 0M0JIMO0TeK, CHOPTUBHBIX 32J10B,
NoMelleHMii VIS XpaHeHUsl U NPOPUIAKTHYECKOTO
00CIy>KMBAHHS Y4e0HOr0 000py10BaHuS U T.II.

WHANBUIYATbHBIX ~ KOHCYNBTAIlMi,  TEKYyIIETro
KOHTPOJISL ¥ TPOMEXKYTOYHON aTTECTAI[UU

TIpeACTaBICHHS YIeOHON MH(pOpMAIIH OOJIBIITOHN
ayJIMTOPUU: SKpPaH, MPOEKTOP, KOJOHKH.

IMoMemenus 115l CAMOCTOSITEIHLHOM PadOTHI
00yvYalommXxcs

OcCHaIIEeHHOCTH MOMEIEHUH 11 CAaMOCTOATEILHOM
pa6oThI 00y4aI0IMUXCS

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

YUTAJIBHBINA 3aJ1 OMOINOTEKH:

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

TexHosorn4yeckoe obOecreyeHue

peajii3anun

IMporpaMmbl OCYHICCTBIACTCA C

UCTIOJIb30BAHUEM DJIEMEHTOB 3JIEKTPOHHOW HWH(POPMALMOHHO-00pa30BaTEIbHON  Cpebl

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

KoauvectBo
B .
Ne 1 H3(aHus Tox Anpec caiita 9bC IK3EMILISIPOB B
ABTOP(BI) HaumenoBanue u3iaHus (yueOHuk, YII, HN3pareabcTBo
n/n MIT H3TaHUs WJIH 3JIEKTPOHHOIO pecypca 6ubanorexe
 1p.) YHuBepcuTeTa
10.1 OcHOBHas nHUTEPATypa, B TOM YHCIIE DIIEKTPOHHBIEC N3JAHHS
1. Beckos B.C. O01mass XUMHUYECKasi TEXHOJIOTHSA M.: HKI] 2005 . 1
Vuebuuk CAKARCMKHHTEy 2006 https://booksee.org/book/770588 4
2. Kytemos A.M. OO61mas XMMHIeCcKas TEXHOIOT U M.: HKI] 2004 https://booksee.org/book/468748 1
Bonnapesa T.U. . 2005 2
Bepenraprer M.T. VyeOHUK «AKaJICMKHHIa) 2007 5
M.: Bricuias mkosna ggg g
3. Myxnenos W.II. u ap. OCHOBBI XUMHYECKOI 1991 https://booksee.org/book/469240 10
non, peﬂ‘I/IMl_i’XHeHOBa TCXHOIIOTHH Y4eOHNK M.: Beicu. 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'YVAT 2013 465540 10 Ha kacdenpe
Peyrckoro B.A.
5. Komenesa M.K. [Mpumepsl, 3372491 ¥ TECTHI 10 ) http://znanium.com/catalog/product/7 10
00111eH XUMHYECKOM TEXHOJIOTHH Vil M.: MIVAT 2015 82938
6. 2020 https://znanium.ru/catalog/document? | 3 B GuGnuoTeke,
06 id=346792 2 Ha xadenpe
fad XUMHHECKad TCXHOJIOTHA https://znanium.com/catalog/product/
Komenera M.K. B IIpUMepax, JIab0paTOPHBIX Vi1 M.: UHOPA-M 2021 P 1224796 gp
paGoTax, 3ajadax, u TecTax. 2024 https://znanium.ru/catalog/docum
ent?id=436846
7. 06 M.: ®I'BOY BO https://znanium.ru/catalog/document? 1
Komrenera M.K. tHaA XHMHICCKas TEXHOTOTHA, Y11 «PI'Y um. A H. 2023 id=369656
JlaGopatopHbIil TpakKTUKYM KoChIM Tty
10.2 JlonomHUTENbHAS TUTEPATYPA, B TOM YHCIIC JICKTPOHHBIC U3TaHUS
1. Komenesa M.K. B JIaGopaTOPHBII MPAKTUKYM I10 M. EIHOM http://znanium.com/catalog/product/3 | 2 na xadeape
cOCTaBe KOJUIEKTHBA | OOMIEH XMMUYIECKOH TeXHOJIOTHI VII Tla6o .E'lTO - 3H8:HI/II71 2010 65476
ABTOPOB; MO parop
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penakuueit beckosa
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 OubIMOTEKE,
2 Ha xadenpe

10.3 Mertoauueckue Marepuansl (yKa3aHus, pPEKOMEHIAINHN T10

ocBoeHUIO AUCHUIUIUHEI aBTopoB PI'Y um. A. H. Koceirun

a)

1.

Komenena M.K.,
Peytckuit B.A.

MeToandeckue yKa3aHus
«3amaud ¥ 3aaHus B TECTOBOM
(dhopme 1o 001l XUMUIECKOH

TEXHOJIOTHUIDY

MY

M.: M[YAT

2013

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

65542

5 B OubanoTeKe,
10 Ha kadenpe
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11. HUHO®OPMAIMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLIECCA

11.1. Pecypchl 251eKTpOHHOM OMOINOTEKH, HHGOPMAIIMOHHO-CIIPABOYHbBIE CUCTEMBI
U poeccroHaIbHbIE 0A3bl JAHHBIX:

Ne | DyleKTpOHHBIE yYeOHbIe U31aHNs, 3JIeKTPOHHbIE 00pa3oBaTeIbHbIe pecypchl

1. 9BC «JIanp» http://www.e.lanbook.com/
2. «Znanium.comy Hay4HO-H3IaTelnbcKoro neHrpa « Mudpa-My»
http://znanium.com/
3. Onextponnsie u3nanus «PI'Y um. A .H. Koceirnna» Ha miatdopme D5C «Znanium.comy

http://znanium.com/

4, 000 «MBUC» http://dlib.eastview. com/ Horosop Ne 239-IT ot 21.11.2017 .

5. 'Web of Science http://webofknowledge.com/
Cyonmmen3nonnabsiid Jloroop Ne WoS/917 Ha 6e3Bo3me3qHoe okazanue yeuayr ot 02.04.2018 r.

6. Scopus http://www. Scopus.com/
Cyomunen3uonnsiii Jlorosop Ne Scopus /917 Ha 6e3Bo3MesiHoe oka3zanue yeiyr ot 09.01.2018 r.

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 00pa3oBaHUs M Hayku Poccuu
Cyommmen3nonnasiid Jloroop Ne AR/41 ot 09.01.2018 r.

9. [TatentHas 6a3a komrmannun QUESTEL — ORBIT https://www37.orbit.com/#PatentEasySearchPage
JlocTym moJtydeH B pe3yJibTaTe KOHKypca IPOBEACHHOTO MUHUCTEPCTBOM 00pa30BaHUs U HAYKH
Poccun

Cyommmensnonasiid Jlorosop Ne Questel/41 ot 09.01.2018 r.

10. «SpringerNature»

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

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

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

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

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

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

Bbaza mannaeix Nano: http://nano.nature.com/
CyO6nuuensnonnslitnoropop NeSpringer/41 ot 25 nexadpst 2017 .

11. Hayunas snexrponnas 6ubnmuoreka eLIBRARY.RUhttp://www.elibrary.ru/
JIunensuonnoe cornamenue Ne 8076 ot 20.02.2013 r.

12. 000 «HaronanbHas anekrponHas oubnuorekay (HOB) http://H30.pd/
Jorosop Ne 101/HDOB/0486 — 1 ot 21.09.2018 1.

13. HBUKOH http://www.neicon.ru/ Cornamenune NeJ[C-884-2013 or18.10.2013r.

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

IIpodeccnonanbHbie 6a3b1 JAHHBIX, HHPOPMALHOHHBIE CIIPABOYHBIEC CHCTEMBI

1. http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/databases/ - 6a3b1 qaHHBIX
Ha Ennnom UnTepHeT-noprane Poccrara

2. http://inion.ru/resources/bazy-dannykh-inion-ran/ - 6ubmuorpaduueckue 6a3er manasix THUOH
PAH 1o connanapHBIM ¥ TYMaHUTapHBIM HayKaM

3. http://www.scopus.com/ - pedepaTtuBHas 6a3za JaHHBIX SCOPUS — MEXTyHApOIHAS YHUBEPCAIbHAS
pedeparuBHas 0a3a TaHHBIX

4, http://arxiv.org — 6a3a JaHHBIX MOJHOTEKCTOBBIX JICKTPOHHBIX MYOIUKAINI HAYYHBIX CTaTEH MO
(u3nke, MaTeMaTKe, THPOpPMATHKE

5. http://www.garant.ru/ - CnpaBouno-npaBoBast cucrema (CIIC) «['apaHT», KOMILIEKCHas IpaBOBast

NoAAep:KKa MoJib30oBaTeNel o 3aKkoHoAaTenbCTBY Poccuiickoit Deaepannu



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

PekBU3NTHI NOATBEPHKAAIONIETO

Neni/m | [IporpammHoe oGecnieueHune
nokyMeHTa/ CBO0OOTHO pacnpocTpaHsieMoe

1. Windows 10 Pro, MS Office 2019 koHTpakT Ne 18-3A-44-19 ot 20.05.2019

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

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

4, Microsoft Windows 10 HOME Russian OLPNL moroBop ¢ 3A0  «CodrJlaaTpeiiny
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
JUIeH3ul, apTukya 126-01547

6. Microsoft Visual Studio Professional w/MSDN | koHTpakT O0romKkeTHOTO yupexaenus ¢ 3A0
ALNG LisSAPk OLP NL Academic Edition Q1fd, | «CodtJlaitaTpeiim» Ne509/2015 ot
1 munensus, aptuxyin 77D-00085, 15.12.2015

7. Microsoft Windows Server Standard 2012R2 | konTpakT OromKkeTHOTO yupexaenus ¢ 3A0
Russian OLP NL Academic Edition 2Proc, 4 | «CodtJlaitnTpeitm» Ne509/2015 ot
JnuueH3uy, aptukyn 373-06270, 15.12.2015

8. Microsoft SQL Server Standard Core 2014 Russian | KOHTpakT O KETHOTO yupexaeHus ¢ 3AO
OLP 2 NL Academic Edition Q1fd, 4 munensun, | «CodrJlaitaTpeiim» 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 | «CodrJlaitaTpeiim» Ne511/2015 ot
nunensuit, aprukyia R18-04335 15.12.2015

10. Microsoft Windows Remote Desktop Services | moroBop OromxeTHOro yupexaesus ¢ 3A0
CAL 2012 Russian OLP NL Academic Edition | «CodrJIaitaTpeiin» 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 muuensuii, aptuxyn 021- | «CodrJlarinTpeitn» Ne511/2015 ot
10548, 15.12.2015

12. ABBYY Fine Reader 12 Corporate 5 nunenswuii Per | noroBop 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
Crangaptaeii Russian Edition 250-499 Node 1 | «CodrJlaitaTpeiiny
year Educational Renewal License, 353 nuuensun, | Ne511/20160130.12.2016
aptukyn KL4863RATFQ,

14. Kaspersky Security Juis mModYTOBBIX CEpBEpPOB — | OTOBOP OOpKETHOrO yupexaeHus ¢ 3A0

Russian Edition 250-499 MailAddressl year
Educational Renewal License, 250 nuieHsui,
aptukyn KL4313RATFQ,.

«Cogrt Jlaiin Tpeitn»
Ne511/20160130.12.2016
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15. Dr. Web Server Security Suite ArTuBupyc (32 1 | moroBop 6romKeTHOTO yupexaenus ¢ 3A0
JIMICH3UI0 B Juamna3oHe Ha rop) npoienue, 1 | «Codt Jlaita Tperig» Ne511/2016 ot
nunensus, aptukyia LBS-AC-12M-2-B1, 30.12.2016

16. Dr. Web Desktop Security Suite ArTuBupyc (3a 1 | goroBop 0romkeTHoro yupexaenns ¢ 3A0
JIUICH3UI0 B JWana3oHe Ha roj) npojieHue, 1 | «Codt Jlaita Tpeiimy» Ne511/2016 ot
nuuensus, aptukyin LBW-AC-12M-200-B1, 30.12.2016

17. AUTIDESK Auto CAD Design Suite Ultimate | nuuen3ust 559-87919553.

2014, paspernieHue Ha OJHOBPEMEHHOE
noakioueHue 10 1250 ycTpoiicTs.

18. MatlLab  Simulink  MathWorks, unlimited | cBoO0oaHO pacnpocTpaHsieMoe
NeDVDI10B.

19. LibreOffice GNU Lesser General Public License | cBo00aHO pacnpocTpaHsieMoe

20. Scilab Ce CILL (cBoOomHasi, coBMecTHMas C | CBOOOJHO PacIpoCTpaHsIeMOe
GNUGPLv2)

21. Linux Ubuntu GNU GPL CBOOOJIHO pacipocTpaHsIeMoe

22. FDS-SMYV free and open-source software cBOOO/IHO pacmpocTpaHsieMoe

23. AnyLogicPersonal Learning Edition CBOOOJTHO 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 pacnpocTpaHsIeMOe
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JUCT YUYETA OGHOBJIEHUI PABOYEN ITPOT'PAMMBI YYUEEHOU

B pabouyro nporpamMmy y4eOHOW AUCIMIUITMHBI/MOYJISI BHECEHBI N3MEHEHUS/OOHOBICHHS U
YTBEPKACHBI Ha 3acelaHuu Kadeapol:

Ne it

1N1))
OOHOBJICHHUSA
PIIJT

XapakTep M3MeHeHHi1/00HOBIeHHIT
€ YKa3aHMeM pa3jeJia

HOMep MPOTOKOJIA
M 1aTa 3acelaHusl
Kadeapbl




