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1. OBIIUE CBEIEHUSA

Vyebnas aucrumuinHa «OCHOBBI TEXHOJIOTMM XMMHYECKUX MPOU3BOJCTB» H3ydaeTcs Ha
TPEThEM Kypce.
Kypcosas pabora/KypcoBoii poeKT —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.

OcHOBOWl 111 OCBOGHHMS  IUCUMIUIMHBI  SIBJISIIOTCA ~ PE3yJIbTaThl  OOyYEHHS IO
MPEAECTBY UMM JTACHUIUIMHAM U IMPAKTUKAM:

— Maremartuka,

- dusnka;

- Heoprannueckas xumusi;

- Opranuyeckoilt Xumus;

- AHanmuTndeckas XUMUS;

- DOU3NKO-XUMHUYECKHE METOAbI aHAIN3a.

PesynbTarel 00yueHus 0 yueOHOW AUCIHUILTUHE, UCIIOJIB3YIOTCS MTPH H3YUYSCHUU CIICAYIOMNX
JUCIUIUIMH Y IPOXOKICHUS TPAKTHK:

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

- OCHOBBI MOJICTTUPOBAHMS HKOJOTMYECKUX MPOIECCOB U CUCTEM;

— Teopus u npakTUKa NPOBEACHUS SKCIIEPUMEHTAIbHBIX UCCIIEI0BAaHUN;

— NmuTannoHHOE MOJIETMPOBAHKUE B 3a7a4aX CUCTEMHOTO MHKUHUPHUHTA

— [TpousBoacTBeHHas nmpaktuka. HayduHo-uccnemnoBarenbckas padoTa.

Pe3ynbpTaTel ocBOeHMsI yueOHOW MUCHUIUIMHBI B JaibHEiIIeM OyayT HCIOJB30BaHBI IMPH
BBITIOJITHEHUH BBITYCKHOU KBaTHU(UKAITMOHHONW PAaOOTHI.

2. IEJH U ILIAHUPYEMBIE PE3YJIbTATHI OBYUYEHMS 1O
JTUCHUIJIMHE

HenssMu wu3yyeHuss AUCUMIUIMHBI «OCHOBBI TEXHOJOTMM XUMHUYECKHX IPOU3BOJICTB»
SIBJISIFOTCSL:

— (¢opMUpOBaHHE TOHATHUS O XHUMHYECKOM TMPOU3BOJCTBE KaK CJIOKHOM XHMMHKO-
texHosorunueckoint cucreme (XTC);

— OCBOCHHME METOJOB aHalM3a M CHUHTE3a XHMHYECKOTO IPOM3BOJCTBA KaK XUMHUKO-
TEXHOJIOTHISCKOM CUCTEMBI;

— M3y4YEHHE OCHOB TEOPUH IPOIIECCa B XUMUUECKOM PEAKTOPE;

— (opMupoBaHHUE MOHATHS O MAaTEMaTHYECKOM MOJECITUPOBAHUU KaK METOJE MCCIICIOBAHUS
XUMHUYECKHX TMPOIECCOB M PEAKTOPOB, 00 HEpapXUUeCKOW CTPYKTYpe MaTeMaTHUeCKOW MOJenu
MpoIiecca B XUMUUECKOM PEAKTOPE;

— M3y4eHHe OCHOB BBIOOpA U pacuéTa XUMHUYECKUX PEaKTOPOB;

— OCBOEHUE OIeHKH d(PPEKTUBHOCTH XUMUUYECKOTO MMPOU3BO/ICTBA;

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

— OCBOCHHE Ha MPUMEpPEe MHOTOTOHHAKHOTO MPOMBINUICHHOTO XHMHUYECKOTO MPOU3BOJICTBA
(GUBUKO-XMMHYECKUX ¢  TEXHOJOTMYECKMX AacleKTOB aHaiW3a TMPOIECCOB  XHUMHUYECKOTO
MPOU3BOICTBA, BonpocoB opranu3amnuu X 11, rexnochepHoit 6e30macHoCTH;
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— 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 KOMIICTCHIIUH, HHIAUKATOPbI JOCTUKCHUA KOMHCTeHI_II/II\/’I,

COOTHECEHHBIE C IJITAHUPYEMBIMH pe3yJibTaTaMu 00yUYEHUS M0 AUCIUTIIIUHE!

Kox 1 HamMeHOBaHHE

Koa m HanmMeHOBaHHe

IInanupyemble pe3yJbTaThbI 00y4eHUs!

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

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

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

obnactu 3HAHHUU

npodeccnoHaATLHON NJ-TIK-1.3

JeSTSIILHOCTH O0paboTKa pe3yabTaToB
IKCIICPUMEHTA

IK-2 NJI-TIK-2.1

CnocobeH ocymiecTBisTh | [IpoekTupoBanue u

pa3paboTKy u JKCIUTyaTalus

MPUMEHEHUE TEXHOJIOTHH | MPOU3BOJICTBEHHBIX

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

HHIHKATOPA
KOMIIETEeH U 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
OTIaCHBIE 30HBI;

— TIepPEeYHUCIsIeT U XapaKTepu3yeT
OCHOBHBIE MIPOIIECCHI H PEAKTOPHI
XMUMUYECKOH TeXHOJIOTUH;

— 000CHOBBIBAaeT BHIOOD
TEXHOJIOTHYECKHX CXEM, IIPOLIECCOB U
arrmapaTroB OTJAEIbHBIX CTaIUMI
MHOTOTOHHa)KHOT'O TIPOU3BOJICTBA (Ha
MIPUMEPE CEPHOI KUCIOTHI) C YHETOM
sHepropecypcoddexTuBHOCTH,
9KOJIOTHYECKON M TeXHOCHEpHOU
0€30I1aCHOCTH;

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

— TIPOM3BOAUT 0OOCHOBAHHBINH BBIOOD
THUIIa XUMHUYECKOTO PEAKTOPA;

— OLICHHMBAET TEXHOJIOTHYECKYIO
3(h(HheKTUBHOCTh XUMHUYECKUX
MPOU3BOICTB, X MPOU3BOJICTBECHHYIO U
9KOJIOTHYECKYIO 0€3011aCHOCTb;

— 00OCHOBBIBAET BEIOOP pallOHATILHON
TEXHOJIOTMYECKOH CXEMbI IPOU3BOACTBA
LIEJIEBOT'O MIPOJYKTa;

— PpaccuUuTHIBAaeT U JaéT OLEHKY
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;
- OLIGHUBAET TEXHOC(EpHYIO 0€30MacHOCTb
1 TexHOJorn4YecKkux pexumoB B XTC.

- pacrio3HaeT HeOOXOAUMYIO IS
CaMOCTOSITEIBHOTO U3yUYEHHS HaYYHO-
TEXHUYECKYIO U CIIPABOYHYIO JIUTEPATYPY
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Kox u HaumMeHoBaHue
Kon u HanmeHOBaHMe IInanupyemble pe3yJibTaThI 00y4eHUs!
HHIUKATOpPA

KOMIICTCHIINHU o JTUCIUILINHE
JAOCTHXKCHHUH KOMIICTCHIINHN

10 TEMaTUKE UHIUBUAYaIbHBIX JOMAITHAX
3aJIaHMNI;

- CUCTeMaTH3UPYET HH(POPMAITUIO 110 TeMe
WHVBUIYAIbHBIX JIOMAITHUX 33 JaHHIA;
-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 YU4EOHON AMCLUUILIMHBI 10 y4eOHOMY IUIaHY COCTaBIISIET:

110 3a04HOM (hopme 00ydeHus — 3 3.e. 108 qac.

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

CTpykTypa H 00beM JUCHHIIMHBI

KonrakTHasi ayiuTopHasi padora, CamocrosiTeJibHasi padoTa
= qac 00yualomerocs, 4ac
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> < S ] - R @
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S s g = 8 5 g S & 5| S E
2= 9 - ) s o = @ = v = =
= = = @ T w = T o X g g 2z =
= = = 2 S = Ssz¢ £ s
R = - = ™ = = =) = ) = & 2 =
S o S = g E 2 = £e |[S8R|oe=| S5
= 5 Z s = 8 E =5 |2§8|sg8zf| 28
S Q ) =" =] =) S
e~ 2 = =35 58 EE |2 538| &
3 Kypc
SUMHSIS ceccus 2 2 2 66
JletHss ceccus 3a4er ¢ 2 30 4
OLIEHKOH
Bcero:| 3auerc 108 2 4 2 96 4
OLIEHKOM




3.2. Ctpykrypa yueOHOH JUCIUTIINHBI JAJI1 00yUYaroIIMXCs O pa3ziesiaM U TeMaM JTUCIHUIUIMHBL: (3a0uHas Gpopma o0ydeHus )
Ilnannpyemblie Bubl yueOHOH padoThl
(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThi = Bujasl 1 gopMbI KOHTPOJILHBIX
OCBOCHHS: o N = S % MepONPUSITHH, 06ecneqp‘l‘nalomne 1(1)
KOJ(BI) HanmenoBanne pasjieJios, Tem; o o 2 o g z 5 COBOKYIHOCTH TEKYIIIMH KOHTPOJIb
(hopmupyemoii(bix) ¢opma(b1) IPOMEKYTOUHOM aTTeCTALMH g § g": SIS § g = § yCcHeBaeMOCTH,
KomneTeHuuu (i) n =) = 2 § § =L S g (pOpPMBI POMEKYTOYHOTO KOHTPOJISI
AR ANODOR g 25 S8 = E S é ycIeBaeMoCTH
AOCTHKEHUS = é' E S 2, é‘ g &
KOMIIETCHIIMHN
Tpernii Kypc
IK-1 Paznen |. XuMudyeckoe mpou3BOACTBO H XUMUYECKast X X X X 24 ®DOopMBI TEKYIIIETO KOHTPOJIS
NA-TIK-1.1 TEXHOJIOTHS 1o pazzeny |
NA-TIK-1.3 Tema 1.1 0,25 X 1.xoHTpONBHAS MIPOBEpKa o
[K-2 Xumundeckas TexHonorus (XT) kak Hayka. OCHOBHBIC TOHSTHSI. nexknuonnomy marepuainy (BMIIK1)
NA-TK-2.1 Tema 1.2 0,25 X 2. 3amuTa 1a00paTOpHBIX paboT
OCHOBHBIE NOJCUCTEMBI U TEXHOJIOTHYECKHE KOMIIOHEHTHI XI1. 3.BBINOJIHEHHE WHAWBUYyaJIbHOTO
Texnonornyeckue kputepuu dddpexrusnoctu XTII. JOMAIIIHETO 3aaHus 1
Cocrasiienue marepraibHbix OanancoB XTII.
[Ipaktuueckoe 3ansatue Ne 1.1 0,5 X
Pacuér TeopeTnueckux U NpakTUYECKUX PACXOIHBIX
KOA(PGHUITUEHTOB UCXOTHOTO CHIPhS U COCTABIICHUS
MaTepuaibHbIX OamancoB XTT1
[Ipaktuueckoe 3ansatue Ne 1.2 0,5 X
Pacuér crenenu npeBpanieHus, BbIX01a MPOIYKTa,
CEJIEKTUBHOCTH, pou3BoauTesibHoCTH XTI
Jlaboparophas padota Ne 1.1 X
Pacuér marepuansHoro 6ananca TBEpA0Gha3HON peakyn
MOJIyYSHUS] CEPHUCTOTO HATPUAL.
[K-1 Pazgea I1. Xumnyeckue npouecchbl H peakToOpbl X X X X 26 @DopMBI TEKYIETO KOHTPOJIS
UA-TIK-1.1 Tema 2.1 0,25 X o pazzaeny Il:
WUI-TIK-1.3 Xumudeckuit mporece. Kiaccudukaripst XAMHUECKUX 1 .KOHTpOJIbHAS poBEPKA o
[IK-2 mpoIreccoB. TepMOIMHAMUIECKHE PACUETHI XUMHUKO- nexuonHomy marepuany (BMIIK?2)
WUA-TIK-2.1 TEXHOJIOTHYECKUX ITPOIECCOB. 2. 3amuTa 1a00paTOPHBIX paboT




Ilnannpyemblie

Bubl yueOHOH padoThl

(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThi = Bujasl 1 gopMbI KOHTPOJILHBIX
OCBOCHHS: o N = S % MepONPUSITHH, 06ecneqp‘l‘nalomne 1(1)
KOJ(BI) HanmenoBanne pasjieJios, Tem; > o 2 o g z 5 COBOKYIHOCTH TEKYIIIMH KOHTPOJIb
(popmupyemoii(bix) ¢opma(b1) IPOMEKYTOUHON aTTeCTALIMH g g g 23 g g = § yCIeBaeMOCTH;
KommneTeHuum (i) u =) E g $3 E § S g (POPMBI IPOMEKYTOUYHOT0 KOHTPOJISt
MHIMKATOPOB 2 2 g S S| 28 ycneBaeMocTH
AOCTIKeHMs. é E‘ E !§, \§~ I% = 8 S
KOMIIETCHIIMHA
Tema 2.2 0,25 X 3.BBIIOJTHEHUE WHAWBHUIYAIEHOTO
PeakTophl B XUMUYECKUX U IPYTUX OTPACIIAX JIOMAIITHETo 3aJIaHus 2
MPOMBIIIUICHHOCTH. PacuéT XUMHYECKHX peaKTOPOB.
[IpakTrueckoe 3anstue Ne 2.1 0,5 X
Pacuér paBHOBECHOIO BBIXOJ]a, PABHOBECHOM CTETICHU
TpEeBpalICHHUs] 1 PABHOBECHOT'O COCTaBa ra30(ha3HbIX CHCTEM.
[IpaxTrueckoe 3anstue Ne 2.2 0,5 X
Pacuér knHEeTHYEeCKHX TapaMeTPOB Ha IPUMEPE TeTePOTeHHOM
XUMHUYECKOMN pEaKIK B CHCTEME ra3-)KUJIKOCTh.
Jlaboparophas padora Ne 2.1 0,4 X
N3yveHne kaTamuTHIeCKOro MpoIiecca B CUCTEME ra3-KUIKOCTh
(oxucnenue cynbhuTa HATPHS KUCIOPOIOM BO3/TyXa)
(MOJIENHPYIOLIETO MPOLIECC TA300YUCTKH).
Jlaboparophas padota Ne 2.2 0,4 X
NzydeHne ToOMOTeHHOTO XUMHUYECKOT0O TIpoIlecca B PeakTope
UJCATHHOTO CMEIICHHUS TIEPUOINIECKOTO IEHCTBUS (OMBLIICHUE
JTUJIAIETaTa THAPOKCUIOM HATPHS)
IK-1 Paznen |11. Xumuyeckoe npou3BoaACTBO — XUMHUKO- X X X X 24 DOopMBI TEKYIIETO KOHTPOJIS
NA-TIK-1.1 TexHoJornyeckas cucrema (XTC) no pazzeiny I
WA-TIK-1.3 Tema 3.1 0,5 X 1.KOHTpOJIbHAS MpOBEpKa 1o
[K-2 XUMHUYECKOE MPOU3BOACTBO KaK XMMUKO-TEXHOJIOTUUECKAs nexknuonHomy marepuainy (bMIIK3)
WO-TIK-2.1 cuctema (XTC). Anammz XTC. 2. 3amuTa 1a00paTOPHBIX paboT
[Ipaktrnueckoe 3ansTre Ne 3.1 1 X 3.BBINIOJTHEHNE WHAWBHUIyaJIbHOTO
Hxkonorpaduueckue moaenu XTC JIOMAITHETO 3adaHus 3
IK-1 Pa3nen V. lIpoMblnuIeHHBbIE XUMIYECKHE TIPOH3BOACTBA X X X X 22 @DopMBI TEKYILIET0 KOHTPOJIS




Ilnannpyemblie

Bubl yueOHOH padoThl

(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThi = Bujasl 1 gopMbI KOHTPOJILHBIX
OCBOCHHS: o N = S % MepONPUSITHH, 06ecneqp‘l‘nalomne 1(1)
KOJ(BI) HanmenoBanne pasjieJios, Tem; > o 2 o g z 5 COBOKYIHOCTH TEKYIIIMH KOHTPOJIb
(popmupyemoii(bix) ¢opma(b1) IPOMEKYTOUHON aTTeCTALIMH g g g 23 g g = § yCIeBaeMOCTH;
KommneTeHuum (i) u =) E g $3 E § S g (POPMBI IPOMEKYTOUYHOT0 KOHTPOJISt
MHIMKATOPOB 2 2 g S S| 28 ycneBaeMocTH
}JOCTI/I)KeHI/Iﬂv é E‘ E !§, \§~ I% = 8 S
KOMIIETCHIIMHA
NA-TIK-1.1 Tema 4.1 D X o pazgeny 1V:
NA-TK-1.3 ChIpbe U METOBI TIOYYCHHUS CEPHOM KUCIOTHI 1. 3amuTa 1a00paTOPHBIX paboT
[1K-2 Br100op onTUManbHON TEXHOIOTHYECKON CXEMBI TPOU3BOICTBA 2.TeKylUi KOHTPOJIb YCBOCHUS MaTepHalia
NA-TIK-2.1 CEpHOM KUCIIOTHL. Bompockl 3KoI0ruueckon u Ha JEKLIHAX
MPOU3BOJCTBEHHOH 0€30MacHOCTH MPOU3BOICTBA. 3. KOHTpOJBHas MO pELIECHHIO 3aj]ad
TexHonornyeckasl cxema IOJIyUYEHUs] CEPHON KUCIIOTHI U3 (omuMmnuana mo Kypcy)
cepHoro komyenana o merony JAK/IA.
[TpaxTrueckoe 3anstue Ne 4.1 1 X
Pacuét amekTpoXuMHUECKHUX TMPOIECCOB (IJIEKTPOIIU3,
KOppO3usi).
JlaGoparophast pabora Ne 4.1 0.4 X
ITpompblIeHHas! BOAOMOATOTOBKA (aHAIN3 U YMSITYEHUE BOABI)
Jlaboparophas padora Ne 4.2 04 X
ONEeKTpOIN3 BOJHOTO PacTBOpA XJIOPHUAa HATPHUS B
NIEKTPOJIU3EPE CO CTAIBHBIM KaTOIOM
JlaGoparophast pabora Ne 4.3 0.4 X
DNeKTpOXUMHUYECKasi KOPPO3Usi METAJIIOB
3aueT ¢ oIeHKOH X X 4 3a4eT ¢ OLICHKOM NPOBOJUTCS B
MOJTyTECTOBOW MHUChMEHHOH (hopme
HUTOI'O 3a TpeTnii Kypc 4 2 100
HNTOI'O 3a Bech nepuog 4 2 100




3.3. Kparkoe conepkanve y4eOHON NUCIIUILTAHBI
Ne it Haumeropanue pasiea u Copnep:kanue pa3gesia (TeMbl)
TEMbI JUCHHUITJINHBI
Pazgen | | Pasgen |. Xumuyeckoe npon3BoACTBO U XMMUYECKasi TEXHOJIOTHSI
Tema 1.1 | Xummaeckas texnomorus (XT) | Xummaeckas texnomorus (XT) kak Hayka. XUMHKO-
Kak Hayka. OCHOBHbBIE texnonornueckuii npouecc (XTII) u xumuuaeckoe
MIOHATHSL. IIPOM3BOJCTBO — CJIOXKHbIE XUMUKO-TEXHOJIOIMYECKHE
cucreMbl (XTC). OcHOBHBIEC MIOHATHS CHCTEMHOTO TIOIX0/1A.
Hepapxuueckast CTpyKTypa Xumudeckoro npoussoactsa (XI1).
CouunanpHble MOKA3aTENIN: BO3ICUCTBUE Ha OKPY>KAIOIILYIO
cpeny, 6€30macHOCTh 00CTy)KHBAHMSI.
Tema 1.2 | OcHOBHBIE IOJICUCTEMBI U OCHOBHBIE NTOACUCTEMBI XUMHUYECKOT'O IIPON3BO/ICTBRA,
TEXHOJOTHMYECKUe OCHOBHBIE TEXHOJIOTHYECKHE KOMITOHEHTHI XI1.
KOMITIOHEHThI XII. TexHonornvyeckue kputepun 3pdexruBHoctd XTI1I: crenens
TexHONOrMYECKNE KPUTEPUH IPEBPALICHHUS, BBIXO]] LIETICBOTO MPOAYKTA, CENEKTUBHOCTD, HX
s¢dpexruBrocTH XTI, B3aMMOCBS3b U CIIOCOOBI MOBBIIICHHUS, PACXOTHBIC
CocraBieHue MaTepHaibHbIX | KO3()(UIIMEHTH HICXOAHOTO CHIPhsl. Pacu€r TeopeTHUECKUX 1
6amancos XTII. MPAKTHYECKUX PACXOIHBIX KOI()PHUIIMEHTOB HCXOIHOTO CHIPHS
U cocTaBieHne MarepuanbHbix OamancoB XTII Teopetnueckue
Y TIpaKTUYeCcKUe MaTepraIbHble OaTaHChI.
Pazgen |l | Xumuueckue npoieccbl U peaKkTopbl
Tema 2.1 | Xumuueckuii mporecc. Xummueckuii npouecc. Knaccupukanus XuMHUUECKIX
Knaccudukanus XuMUYECKUX | MpOIeccoB MO pa3HbIM Mpu3HaKaM. Vcronb30BaHne 3aKOHOB
IIPOLIECCOB. XUMHAYECKON KMHETHKH IIPU BBIOOPE TEXHOJIOTUIECKOTO
Tepmoaunamuueckue pacuetsl | pexuma XTI (Kunernyeckue ypaBHeHus. Bnusiaue
XTII koH1eHTpanuu peareHToB (C), Temnepatypsl (T),
Karanm3aTopa (kat.) Ha ckopocTs XP.). TepmoauHammuueckue
pacyeTbl XUMUKO-TEXHOJIOTHYECKHX MPOLIECCOB: XUMUYECKOE
paBHOBECHE TOMOTEHHBIX U T€TEPOT€HHBIX XUMHUYECKUX
peaxiuii (XP); Pacuer paBHOBecus razodazupix XP mo
TEPMOIMHAMUYECKUM JIaHHBIM (KOHCTaHTa PaBHOBECHS,
paBHOBECHAs CTETeHb MIPEBPAIlIEeHNs, PABHOBECHBII COCTaB
pEaKIMOHHOM CMEeCH).
Tema 2.2 | PeakTopbl B XUMHUYECKUX U PeakTopbl B XUMHUYECKUX U IPYTHUX OTPacisiX
JOPYTUX OTPACIIAX MPOMBIIIIIEHHOCTH. THITBI XUMHUUECKUX PEAKTOPOB, OCHOBHBIE
MIPOMBINIIIEHHOCTH. Pacuér nporeccsl B HUX. CUCTeMaTH3aIus MPOLeCcCOB B XUMHUUECKOM
XUMHUYECKHUX PEaKTOPOB. peakTope 1o MacmTaly UX MPOTEKaHUA, UX B3aUMOCBS3b U
uepapxuyeckasi CTpyKTypa MaTeMaTHIeCKOW MOAEIH
nporiecca B peaktope. Kinaccuduxanms XumMuaeckux
peakTopoB (X peakTOPORB) U PEKUMOB UX PaOOTHI 110
pasnn4HbIM npu3HakaMm. CTpyKTypa 6ajJaHCOBBIX YPaBHEHHH.
PacueT n30TepMHUECKHX XUMUYECKUX PEaKTOPOB C HJICaTbHON
crpykrypoii motoka: PUC-II, PUC-H u PUB. Beibop tuma
peaxTopa, 0COOEHHOCTH KOHCTPYKIHMIA U pekuMa padoThl
peaxTopoB. Borpock! 3xo10rn4yeckoit 6e30macHoCTy IpH
BBIOOPE M DKCILTyaTaIlil PEAKTOPOB.
Paznen XuMHYecKoe NPOU3BOICTBO — XUMHKO-TexXHOJornyeckas cucrema (XTC)

Tema 3.1

XumMuueckoe Mpou3BOACTBO
KaK XMMHUKO-TEXHOJIOTMYECKast
cucrema (XTC).

XUMHUECKOE MPOU3BOACTBO KAK XUMHUKO-TEXHOJIOTHUECKAS
cuctema (XTC). Dnementsl XTC. TexHOMOrHYECKHE CBSA3U
anemeHTOB XTC. TexHOMOTHYeCKHEe MPUHITUITBI CO3TAaHUS
XTC: npyHLIMI HAUTYYIIETO UCIOJIb30BAHUS ChIPhS,
PaIOHANIBHOTO MCIIOJIb30BaHUs YHEPTUH, TeXHOC(hEepHAs
0€30I1aCHOCTb.
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Pasnen IIpomblIneHHBbIe XHMMHYECKHE TPONU3BOICTBA
v
Tema 4.1 ITponsBoACTBO cEpHO ChIpbe 1 METO/BI TIOMY9IEeHHUS CepHOU KuCTOoThL. [lomyuenue
KHUCIOTHL. Br1GOp 00XHUTroBOTO Ta3a u3 cepsl. [lomydeHne 06KUroBoro ra3a u3
TEXHOJOTHUECKOM CXeMBI CEPHOTr0 KOJYe/JaHa - Te€TePOre€HHbIM HEKaTaTUTUYECKUH
MPOMU3BOJICTBA CEPHOM nporecc B cucteme I'-T.
KHCIOTHI. TexHomornyeckas KonrtakTHOE OKHCHEHHE THOKCH A cepbl. ONTUMAalIbHBIN
CXeMa MOTy4YEeHHs CEpHOMN TEMIIEPATYPHBIA PeKUM. BBIOOP SHEProTeXHOIOTHYHON
KHCIIOTHI U3 KOJYeana 1Mo TEXHOJIOTHYECKOHN CXEMBI IIPOU3BOJICTBA CEPHOM KUCIIOTHI.
merony JAK/IA. Bompocs! sk0n0rndeckoi u Mpou3BOACTBEHHONW 0€30IIaCHOCTH
MPOU3BOACTBA. TexHOIOrnuecKas cxeMa NodyUeHHs CEpHOI
KHCJIOTHI U3 KOJTYEaHa M0 METOy JBOWHOTO
KOHTaKTHPOBaHUS U ABOWHOMN abcopommm (IAKA).
DKOJIOTHYHOCTH CXEMBI, BOITPOCHI SHEPrOPecypcocOepeKeHusI.

3.4. Opranuszanusi cCaMOCTOATEIbHOW pabOThl 00yYaIOLIUXCS

CamocrosiTenbHasi paboTa cTyneHTa — oOs3aTesbHas yacTb 00pa3oBaTEIbHOrO Ipolecca,
HalpaBJIeHHas Ha Pa3BUTHE FTOTOBHOCTH K NPO(PECCHOHATILHOMY U JIMYHOCTHOMY CaMO0Opa30BaHHUIO,
Ha NMPOEKTUPOBAHKE JaTbHEHIIIET0 00pa30BaTEIBHOTO MapIIpyTa U MPOPEeCcCHOHATBHON Kapbephl.

CamocrosrenbHas paboTa 00y4aroLIMXcs O TUCHMIIMHE OpraHU30BaHa KaK COBOKYITHOCTh
AyJUTOPHBIX W BHEAYJUTOPHBIX 3aHATHH M paboT, 00ECHEeYMBAIONINX YCIEUTHOE OCBOCHHE
JUCLUTUIMHBL.

AynuropHas camocTosiTellbHas paboTa 0oOydaroIIMXCs MO JAMCLUUILIMHE BBIIOJHSAETCS Ha
y4eOHBbIX 3aHATHSX [0/ PYKOBOJCTBOM IperojaBaTesis M IO €ro 3aJaHuio. AyauTopHas
caMoCToOsITeNIbHAs paboTa 00y4aroImuXcs BXOIUT B 00N 00beM BPEMEHHU, OTBEICHHOTO Y4eOHBIM
IUITAHOM Ha ayAUTOPHYIO pabOTy, U perJaMeHTUPYETCs PAaCIUCAHUEM YUeOHBIX 3aHATUH.

BreaymuTopHas camocTosiTenibHas paboTa 00ydJaronuxcs — INIaHupyeMast yaeOHas, HayqHO-
UcclieioBaTebCcKasi, pakTuyeckas padoTa o0yyaromuxcs, BEIIOJIHAEMAast BO BHEAYAUTOPHOE BpeMs
10 3aJIaHUIO M TIPH METOJNYECKOM PYKOBOJICTBE IPETIOAaBATEINs, HO 0€3 €ro HelmocpeaACTBEHHOTO
y4acTHsl, paCUCaHuEeM y4eOHBIX 3aHATUH HE PErJIaMEHTUPYETCS.

BueayauropHas camocTosiTeNnbHast paboTa 00yyaronuxcsi BKJIIOYaeT B ceOsl:

- MOJTOTOBKY K JIEKIHSAM, MPAaKTUYECKHUM | JIAOOPATOPHBIM 3aHATHSM, 3a4eTam,
HK3aMEeHaM;

- M3y4eHHEe y4eOHBIX TOCOOUI;

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

- M3yYEeHUE TEOPETHUYECKOTO W TPAKTHYECKOTO MaTepuayia MO PEKOMEHJIOBAaHHBIM
UCTOYHUKAM;

- MOJIFOTOBKA K BBIMOJIHEHUIO JJAOOPATOPHBIX padOT U OTYETOB IO HUM;

- BBITTOJIHEHUE IOMAITHUX 3aJIaHHH;

- MOJITOTOBKA K KOHTPOJILHON paboTe, KOHTPOJIBHBIM IPOBEPKaAM, K 3aU€Ty C OI[CHKON

- MOJITOTOBKA K TPOMEKYTOYHOH aTTECTAIlMH B TEUCHHE CEMECTA.

CaMmocrosiTenbHasi paboTra oOy4aromMXcsi C ydacTheM IpernojaBaTens B (opme HHOU
KOHTAKTHOM paboThl MpeaycMaTpuBaeT TPYINOBY0 U (WIM) HWHAMBUIYyalbHYIO palboTy C
00y4aromuMuCcs ¥ BKIIOYAET B ceOsl:

- MPOBEJEHNUE WHJMBUIYaJbHBIX M TPYIINOBBIX KOHCYJIbTALIMA MO OTAEIbHBIM
TeMaM/pa3zienaM JTUCIHILIHHBI;

- MIPOBE/ICHUE KOHCYIbTALMH Mepel 3a4€TOM C OLEHKOW IO HEOOXOIMMOCTH.
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HepequL paS,I[eJ'IOB/TeM/, INOJIHOCTBIO HJIM 4YaCTHYHO OTHECCHHBIX Ha CaMOCTOSATCIIBHOC
N3YYCHUC C MOCJICAYIOINIUM KOHTPOJICM!

Buabl u popMbl .
HaumenoBaHnue pazaeJia KOHTPOJIbHBIX g
/TeMbI JUCUHHIIIHHEI, MepOonpusiTHii §
Ne BbIHOCHMMBbIE HA 3aganus 118 cCaMOCTOSITeJILHOI padoThI (YUYMTBIBAKOTCS 3
CaMOCTOSITeILHOE NpPH MPOBeACHUHU =
n3yyeHue TeKyIlero S
KOHTP0JIsT) ==
Pazgen | XUMHU4IeCKoe BrmonHerne nHANBHYaTbHOTO Cnaua /131, 24
MIPOU3BOJICTBO U nomarrHero 3aganus Nel; KontponbHas
XUMUYECKast Odopmienue, pacyeT U MOArOTOBKA K poBepKa
TEXHOJIOTHS 3amute JlaboparopHoii padboTsr Nel; (BMIIK1);
[ToaroroBka KOHTPOILHOM MpoBepke Ha | 3amura JIP1.
nexuuu (BMIIK1)
Pazpen Il XuMu4ecKue mpolecchl | BrImoHeHne HHINBUAYAIBHOTO Cnaua U132; 26
U PEAKTOPbI JloMaIHero 3aaanus No2; KountponbHas
OdopmieHre U OATOTOBKA K 3aIUTE MpOBEpKa
JlaboparopHoii paboTer No2-4; (BMIIK2);
[ToaroroBka KOHTPOIBHOU MpoBepke Ha | 3amguta JIP Ne2-
nexuuu (BMIIK?2) 4,
Paszgen 111 | Xumuueckoe BrmmonHerne HHANBHYaTbHOTO Cnaua 1/133; 24
MPOU3BOACTBO KaK JloMaIHero 3aganus No2; KountponbpHas
XUMUKO- [ToaroroBka K KOHTPOJIBHOW MPOBEPKE IpoOBEPKA
TEXHOJIOTHYECKas Ha jekiuu (BMIIK3). (BMIIK3);
cucreMa (XTC)
Paznen IV | [IpombinuieHHBIC Odopmienne 1 TOATOTOBKA K 3aI[UTE 3amura JIP No5- [ 22
XHUMHYECKUE JlaboparopHoii paboThl No5-6; 6.
MPOU3BOJICTBA [loarotoBka k  KoHTposbHOUW 1o | KoHTpombHas
pelIeHuto 3a1a4 0 PEIICHUI0
3a/1a4
3.5. [IpuMeHeHHe >IEKTPOHHOTO 00YUCHHUsI, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUI

PeaJ'II/BaI_[I/ISI porpamMmaI yqeGHoﬁ JAUCHUIIIMHBI ¢ TPUMCHCHHUEM 3JICKTPOHHOTO O6y‘{eHI/IH n
JUCTaHIIMOHHBIX O6p330BaT€J'II)HI)IX TEXHOJIOT Uit PErIIaMCHTHUPYCTCA I[CI\/'ICTBYIOHH/IMI/I JJOKAJIbHBIMH

AKTaMU YHUBCPCUTCTA.

B onexTpoHHyr0 00pa3oBaTelbHYIO CpeAy IE€pPEeHECeHbl OTAeNbHble BHIbl Y4eOHOM

JEATCIbHOCTH:
HMCIO0JIb30BaHHE 00BeM BKJIIOYEHHE B VUCOHBIH
ucnoan3oBanne 30 u JIOT > y
90 n 10T yac npouece
CMeIIaHHOE JIEKITNH 2 B COOTBETCTBHHU C
06yquI/Ie MPAaKTUYECKHUE 3aHATUS 4 pacnuCaHueM yqe6HLIX
1abopaTOpHBIE 3aHATHUS 2 SaHsATAH

VYyeOHasi 1eATeNbHOCTh YaCTUYHO IPOBOAUTCS HA OHJIAMH-TIIaTGopMeE 3a CUeT MPUMEHEHHS
y4eOHO-METOJUUECKUX ATEKTPOHHBIX 00pa30BaTeIbHBIX PECYPCOB:

HNCITOJIB30BaAHUE
20 u IOT

ucnoans3oBanue 30 u 0T

00beM,
qgac

BKJIIOYEHME B Y4eOHBIH

npoiece
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o0OydeHme
¢ BeO-TIOACPIKKOH

y4eOHO-METOANYECKUE IJICKTPOHHBIC 96 OpraHHu3arys
oOpa3oBaTesbHbIC PECYPChl YHHBEPCUTETA CaMOCTOSTEIbHONW PabOThI
1 kareropuu oOyyaromuxcs
y4eOHO-METOTMUECKHE IEKTPOHHBIC 4 B COOTBETCTBUH C
oOpa3oBaTesbHbIE PECYpPChl YHHBEPCUTETA pacrucaHuem

2 KaTeropuu

TeKYIIeH/TIPOMEKY TOUHOU
aTTecTaluu
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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 Ouenka B IlokasaTean ypoBHs c()OPMHPOBAHHOCTH
copMHUpPOBAHHOCTH KOJIMY€eCTBO NATHOANILHOU = = =
KoMIeTeHmuu(-ii) GAILIOB CHCTEMe yHI/IBepcaJI])HOl/I(-EIX) 06menpotbeccnonangyon(-mx) IIpO(l)eCCI/lOHaJleOI/I“(-I)IX)
. KoOMIeTeHumnu(-i) KOMIIETCHIM I KOMIeTeHuu (-il)
B 100-6anabHOM 10 pe3yJibTaTaM k-1
cucreme TeKyuIei u
0 pe3yJbTaTaM NPOMEKYTOYHOM MA-TK-1.1
TeKyIIel u aTTecTaluu WJI-TIK-1.3
MPOMeKyTOTHOM TK-2
aTTrecTalun NI-TIK-2.1
BBICOKHH 85-100 OTIIMIHO OO6yuarommuiics:
— -MIPOBOJHT 00Pa0OTKY U aHAIIN3
MOJY4YEHHBIX
AKCIIEPUMEHTANbHBIX TaHHBIX;
— TaeT pa3BepHYyTHIE, TIOIHBIC H
BEPHBIC OTBETHI HA BOIIPOCHL, B TOM
qrcIie, JOMOTHUTEIbHbBIE
MOBBIIIIEHHBIA 65 — 84 XOPOIIIO OOyyarommuics:
— TPOBOIUT 00pabOTKy U
aHaJIU3 TOJIyYEHHBIX
SKCHEPUMEHTAJIbHBIX JaHHbIX;
— OTBET OTpaXkaeT IOJHOE
3HAaHUE MaTepuana, ¢
HE3HAYUTEITBHBIMU TIPOOEITaMH,
JOITyCKaeT eINHINYHBIC HETPYObIe
OIIUOKHU
0a30BbIil 41 - 64 YAOBIETBOPUTEIHHO OOyuarommmniics:

— TIPOBOIUT 0OPabOTKY M aHAIH3
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 (hparMeHTapHBIC 3HAHHS TEOPETHYCCKOTO U MPAKTUIESCKOT0 MaTEPHAIT, IOMYCKACT
rpyObIe OIMMOKK TP €r0 M3JI0KCHNH Ha 3aHATHAX M B XOJIC TPOMEXYTOYHOM aTTECTAIMHT;

—  HCIBITHIBACT CEPBhE3HBIC 3aTPYTHCHUS B IPUMEHEHHH TEOPETHUCCKUX MOJ0KESHUIA IPU PEIICHUN
MPAaKTUYECKUX 3a/1a4 TPo(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

ITpu mpoBeAeHUU KOHTPOJIS CaMOCTOATENbHON paboThl 00yyaromuXcs, TEKYLIEro KOHTPOJIS U MPOMEXYTOUHOW aTTecTaluu Mo y4eOHOH
mucuuiuiiHe «OCHOBBI TEXHOJOTHMH XHMHYECKHUX MPOHU3BOJICTBY MPOBEPSETCS YPOBEHb CPOPMHPOBAHHOCTH Y OOYYAIOUIMXCS KOMIIETCHLIWH W
3aIUTAaHUPOBAHHBIX PE3YJIbTaTOB 00YyUEHUs 10 TUCIMIUIMHE, YKa3aHHBIX B pa3jiese 2 HacTosIIeH IpOorpaMMBl.

5.1.

@opMBI TEKYLLIETO KOHTPOJIS YCIIEBAEMOCTH, IPUMEPHI TUITOBBIX 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:
ruAparanueit stwieHa. CoctaB HCXOMHON MMapora3oBoit cmecu: dTuineH % (06.) — | U-T11K-1.1
60, BogsgHON map % (00.) — 40, cremenp mnpeBpamenus stuineHa (cremnens | U-TTK-1.3
ruapatanun) X, % - 5. Pacuer Bectn Ha 1T 3Tanona. [loGounwie peakiuu u | [1K-2
JlaBlicHHE HE YYUTHIBATh. (MaT. OajaHC yHpOIIeHHbIH) (Bcero 12 BapuaHTOB) UA-TIK-2.1

2. CocraBUTh MaTepHabHBIA OayaHC Mpolecca IMOJyUYEHHUS LEICBOro
npoaykTa R, eciam npon3BoauTEIEHOCTS 110 LesieBoMy nponykty — [P, kr/cyTku,
CTETICHH TPEBPAIICHHUS HUCXOTHBIX PEareHTOB — Xy U Xp, %. [IpuUHATH, 9TO IS
MIPOBEJIEHHS TIPOIECCa OKHMCIEHHS BMECTO YHUCTOrO KHCIOPOAA HCIIONB3YeTCs

Bo3ayx (79% Nz, 21% Op). IlomydeHue  yKCYCHOH  KHCIIOTHIL:
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, x3,% - 98 (Bcero 14 BapuanToB)

3. CocraBuTh MaTepHabHBIA OallaHC HPOM3BOACTBA (opmalibaeruaa
(A%-p1ii  (macc) Bommblii pactBop CH>O) w3 cuHTe3-raza. MOIIHOCTD
mpon3BoAcTBa — N, Kr/4. Beixos1 hopManbaernaa u3 METaHoNIa MIPHHATH PABHBIM
@, %. CocraB Bozmyxa: 79% No u 21%0,. ®opmanbaerun s MPOU3BOJCTBA
(hopMalbAEruIHBIX BOJIOKOH MOIY4aIOT ITyTeM OKHUCIICHHS METaHOIIa IO PeaKLIuH:
2CH30H+O2(Bo3ayx) — 2CH20+2H>0. MertaHon NONMyd4alOT 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 JBYXCTaJUHHOM IPOIECCE TMOIyYCHUS
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
MeTaHoa (32 OMH IHKI):

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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Ne mnn

DopMBbl TEKYLIEr0 KOHTPOJIsI

IIpumepbl TUNOBBIX 3aIaAHUM

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 MMPOTEKAHWN XUMUUYECKON PEaKINK, KWHETUKA KOTOPON OMUCHIBAETCS

ypaBHenueM: WT,j=KCj", nnst cnenyromux ycnosuii: K=0,47; Cj,0=1,25
kmonb/MS;  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 npeBpaiieHus peareira A cocraBisieT 78%. Ma=78;
MB:30; MCZZS; Mz[:96.

2. PaccuuraTh TEOpETHUECKHME W  MPAKTHYECKHE  PACXOIHBIE
koddumentsl s npomsBonacTBa 100 kr mpomaykrta Jl mpu mporekaHWUM
peakmun: 3A+B — 3C+2]1. Crenens paznoxeHus: pearenra B coctasuser 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 cocrasmset 30%,
BBIXOJI 11esIeBOro npoaykTa — 60%. Ma=24; Mp=60; Mc=25; M=56.

2. PaccumraThb TEOpEeTHUECKHE W  TNPAKTHYECKHE  PaCXOIHBIE
KO3 PHULIMEHTHI U1 MPOU3BOACTBa 1 K npoaykra [l mpu NpOTEeKaHUK PEaKLUH:
2A+4B — C+2]]. CteneHb OKHUCIEHUs POAYKTa cocTaBisieT 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
MpeBpalleHnsT UCXOJHOTO peareHTa A ¥ PaBHOBECHOTO BhIXOJa MpPOAyKTa P
raszodasnoii peakiuu 0,5A+1,5B<=>11P+0,5M

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

3. CocraBuTh ypaBHEHHE Ui OIpPENCIICHUs] PAaBHOBECHOTO COCTaBa
razoasnoit peakiun A+B+3C<=>2P+5M

TIK-1:
WJI-TIK-1.1
NJI-TIK-1.3
I1K-2
WU-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 KOHIIEHTPAIHs]

T1IK-1:
WI-TIK-1.1
WI-TIK-1.3
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Co=1,25kmonb/M%, xoHeunas konnentpamus Ckx = 0,5 kMonb/M°; nuHEHHas
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*/kmonba, 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 M%/yac. O6mas eCTKOCTh MCXOAHOH BOABI — 6
MMOJIB/I1, a ymsirdenHoi — 0,11 mmons/n. Ha onpeaesneHne BpeMeHHOM KECTKOCTH
HCXOIHOM BOABI pacxoayercss 12 M pacTBOpa CONSIHOM KHUCIOTBL C
koHueHTpareit 0,03 monb/n. 1. Onpenenuts EMKOCTD MOTJIONICHHUS KaTHOHHUTA
(Mons/M®). 2. Onpenenurh BPEMEHHYIO M IOCTOSHHYIO JKECTKOCTH HCXOIHOM
BOJIBI, €CTH 00BEM THTPYEMOI ITPOOBI paBeH 75 MIL.

2. 3apaua: IIpomecc Mepcepu3aldl LEJUIIONI03bI MOXKHO BBIPA3HUTh
ypaBHEHHEM PEaKIIHU:

[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 pacxoassiii koddduiment 18%-ro
pacTBOpa THAPOKCHAA HATpUAd Ha HUCXOAHYIO uemmono3y. 2. CocraBuUTh
MaTepHalbHbIM OamaHc mpouecca Mepcepuzauuu 1T memnono3sl  18%-piM
pacTBOpPOM €AKOT0 HaTpa.

3. 3amaua: Paccuutarh mnpakTHUECKMid PACXOAHBIA K03(dUIHEHT
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 mnomydeHuss ¢opmanbIerua METWIOBBIH CHOHPT
OKHCIISIETCS Ha cepeOpsSHOM KaTajiu3arope B COOTBETCTBUU C YypPaBHEHUEM
peaknuu CHz+0,50,=CH>0+H;0, xpoMe OCHOBHOH XUMHUYECKON peaKIyu, HIyT
moOOYHEIE, B pe3ybTaTe KOTOPBIX 00pa3yrorcs 0,8 KMOIb MOOOYHBIX MPOAYKTOB.
Omnpenenuts CTENEHb NPEBPAIIECHUS METAHOIA, BbIXOJ (opMaiabaeruiga u
HUHTETPAIbHYI0 CENEKTUBHOCTH Ipolecca Mo (popManbIeruay, €CId HUCXOTHOE
KOJIMYECTBO METaHoJa — 3,2 KMOJIb, KOTMYECTBO HEOKHCIEeHHOTo MeTaHoma — 0,6
KMOJIb, KOJIMYECTBO 00pa3oBaBiierocs popmanpaeruaa — 0,8 KMoJb.

2. 3apaya: B peakTop Ui HOJY4EHHUS STHIOBOTO CIUPTa METOJIOM
OpsSIMOM TUApatanuu nopaetTcs 16,5 monp stuieHa. B peakiuro npu t=29°C u
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 KucnoThl. [Ipomecc modydeHHs a30THOM KHCIIOTHI
MokHO mpenctaBuTh B Bupe cxeMbl: NHz — NO — NO; — HNOaz. Crenens
MpEeBpallieHusT aMMHaKa B OKCHJ a30Ta paBHa 97%, cTemneHb NpPEBPALICHUS
JTUOKCH/IA a30Ta B a30THYIO KUCIOTY — 92%, KOHIIEHTpAIMs aMMHaKa B HCXOTHOMN
aMMHaYHO-BO3IYITHOU cMecH paBHa 11,5% (00.).

3aganue Ne3

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

CKOpOCTh peakiuy ONHUCHIBAETCs KuHeTHueckuM ypaBHeHreM: W g a=2,5 Ca?

HauanpHas KOHIEHTpALMS UCXOMHOro peareHTa A Ha BXoze B peaktop Cao=4
KMOJTB/M°.

1. PaccunTath cpeanee BpeMs NpeObIBaHUS PEareHTOB B peakTope Tpuc, KOTOPOE

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

BpeMeHeM mnpeObBaHus Tpuc, HEOOXOAWMBIM ISl JOCTIDKEHHUS] aHAJOTHIHBIX
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, yuHa peakropa L=10 m.

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

JOCTUTHYyTa Ipu nposeaeHnu peakuy B mpoTodHOM PUC (Tpue =Tpus).

3. B peakTope HI€anbHOrO BBITECHEHHS NPOBOAUTCA pPEAKLUsl 2-TO
MopsiiKa TPH CICAYIONINX VYCIOBHUSX: KOHCTaHTa CKOpOCTH peakiun K=1
M°/KMOJIb-Yac, HaYaIbHAas KOHIIEHTpaIus ucxoaunoro peareura Co=10 KMOJIB/M?,
JUHENHHAast CKOpOCTh MoToka =50 M/4ac, pyuHa peakropa L=10 m.

1. Onpenenutp cTENEHb NPEBPALLEHUS UCXOJHOTO 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. Merojauka onpeeneHus 1 paciera IPUMEPHOTO MopsiiKa peakuuu (N) u
a¢dexktuBHOI KOHCTaHTBHI ckopocTn (K) mMeTomoMm momymnepuona amst
reTepOreHHOro Mpolecca OKHUCICHUS CylbpuTra HATpus B Cyibdar
KHCIIOPOJIOM BO3/TyXa.

4. CyTp BecOBOTO W OOBEMHO-BOJOPOJTHOIO METOJOB KOJIMYECTBEHHOM

OLIEHKH KOPPO3HHU.

[Tokazarenn 3¢ ek THBHOCTH TpoIIecca dIEKTPOIH3a.

CpaBHEHHE CTEIIeHel TTpeBpamieHus dTmianerara u mémoun 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)
VIHMBULyabHbIE Pabora BBITIONHEHA MOTHOCTBIO. Het ommbok B Joruyeckux paccyxaeHusx. BosmoxxHo 9-12 Gamnos 5
JOMaIIHKe 3aaHus 1, | HAIMIHE OJXHONW HETOYHOCTH I OMICKH, HE SIBISIOLMCCS CIICICTBHEM HE3HAHNS HIIN
2,3 HEMOHMMaHUs yaeOHoro MaTeprana. OOyJaronuiics ToKa3a MOJHBIA 00heM 3HAHUH,
YMEHUH B OCBOCHUH MPOHICHHBIX TEM U MPHUMEHEHNE UX Ha MPAKTHKE.
Pabora BeINOJIHEHA TOHOCTHIO, HO OOOCHOBAHMIA IIIATOB PEIICHUS HEIOCTATOYHO. 7-8 GayioB 4
Jonymiena ogaa ommbKa WK ABa-TPU HEAOYETA.
Homymiensr 6omnee oHO# ommOKy Win O6oiee ABYX-TPeX HEI0UETOB. 4-6 6amioB 3
Pabora BEIONTHEHA HE MMOTHOCTHIO. oMy IIeHbI TPYOBIe OMIMOKH. 1-3 GamoB 2
Pabota He BbInONHEHA. 0 6amtoB
KonTponbHas mpoBepka | OOydaromuiicss IeMOHCTPHPYET TPAMOTHOE PEIIeHHE BCEX 3a/1a4, UCTIOIh30BAHME 9 — 12 6ammoB 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 dayoB 2
OTBETHI.
KonTponbHas mo OO6yyaromuiicsi AeMOHCTPUPYET IPAMOTHOE pPEIIEHUE BCEX 33/1a4, UCIIOJIb30BaHUE 25— 29 Ganos 5
pEIIeHHIo 33124 MPaBUIIBHBIX METOZIOB M (GOpMYJT JUIsl pEelICHUs IPH HE3HAYUTEIBHBIX BEIYUCITUTEIBHBIX
(onmuMmuana mo Kypcy) | MOTpemHOCTSX (apuMETHUECKUX OMIMOKaX).
[IporeMOHCTPUPOBAHO UCIIOIB30BAHIE MPABUIBHBIX METOAOB U (DOPMYJI IIPH PEILIEHUH 19 —2406an0B 4
3a/1a4 TP HATWIUH CYIIECTBEHHBIX OMMUOOK B 1-2 U3 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

100-0ans1pHast
cucremMa

IIaTnéannLHas
cHuCcTEMA

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

0 — 12 oayuios

2

3ammTa 1a60paTOPHBIX
pabor 1-6

JlaH moNHBIHA, pa3BEepHYTHIN OTBET HA MMOCTABIEHHBII BOIIPOC (BOMIPOCHI), TOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 00 00BEKTE, IPOSBIISIOIIASACS B CBOOOIHOM
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 baytoB

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
MOCIIEA0BATENIbHOCTD, OTpa)KaIoIasi CYIIIHOCTh 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 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 MTPENOoJaBaTes.
Oobyuaromuiicst obnanaet pparMeHTapHBIMH 3HAHMSIMHU 110 TEME KOJUIOKBHYMa, cl1abo
BJIa/IeeT TOHATHUITHBIM anmapaToM, HapyIIaeT MOCIeI0BaTeIbHOCTD B H3I0KEHUN
MaTrepuaa.

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
OLIEHOYHOI'0 IIxanbl oeHUBAHUS
(Kggif)f;i?{o- Kpurepum oneHuBaHus
100-6anapHast 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 npunanMan yyactusi B oTUMIUaae. 0 6amoB 0
5.3. IIpomexxyTouHas aTTecTalus:
DopmMa NMPOMeKYTOTHOM TunoBbie KOHTPOJIBHbIE 32IAHUS U HHbIE MATEPHUAJIBI Dopmupyemasi KOMIETEHIHS
aTTecTalu AJ151 IPOBeIeHNUs] MPOMEKYTOYHOI aTTeCTAINN:
OK3aMEeH: IPOBOJUTCS B Buuer Nel IK-1:
nuchbMeHHo Gopme 1. 3aoanue 6 3axpvimoti hopme. WNA-TIK-1.1
Ecnu B Boze comepskares comu: Mg(Cl)2, Ca(HCOs3), 1 Mg(HCOs3)2, To tipu ee ymsiruernu | UI-TTK-1.3
M3BECTKOBO-COJIOBBIM CIIOCOOOM MPOUCXOIST XUMUIECKHE PEaKIINu: [K-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); + CaCOz — Mg(HCOs), + CaCl;
3. C&(HCO?,)?_ + Na,CO3 = CaCOs + 2NaHCO3

Mg(HC03)2 + Na,COz— MgC03+ 2NaHCO3;

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

Mg(Cl); + NaCO3; — Mg(HCOs3)2 + Na,CO3 + HCI

2. 3ajiaHue B OTKPBITOH (hopMme.
Ecnu ckopocts Xp mpu 1aHHOM pexxuMe 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), 0003HaubTe OCHOBHBIE IOTOKH.

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 snextponusep paboTaer KpyriiocyTouHO, TO Tpu criie Toka 15500 A TeopeTndecku

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

5.4. Kpurepuu, mKalbl OlIEHUBAHUS POMEKYTOUHOM aTTeCcTalluu y4eOHOM JUCITUTUIUHBIL:

DopMa IPOMEKYTOYHOM

IIIxaasl oeHUBAHUSA

aTTecTanuu
Kpurepun onennBanuns
HaumeHoBaHWe OLIEHOYHOTO 100-6anabpHas aTudanabuas
Cpeacrsa CucremMa cucremMa
3a4eT ¢ OIICHKOM: 3a BBINIOJHEHHE KAXKIOr0 TECTOBOTO 33JaHUs HCIILITYEMOMY BBICTABIIAIOTCA | 32 —35 OauioB 5 91% - 100%

MOJIyTeCTOBast MMChbMEHHast hopMa

Oayibl. HeoOxoqumMo yka3aTh THIT UCIIOIB3YEMOH HIKAJIbI OLCHUBAHMS.
HomunanpHas mkana npeAmnoaaraer, 4Yro 3a NpaBUIbHBIA OTBET K KaXKIOMY

28— 31 GamnoB

I

80% - 89%

24 — 27 dayuioB

69% - 77%
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DopMa IPOMEKYTOUHOM

IIIxajabl onleHUBaAHUSA
aTTecTAllNH

H Kpurepum oneHuBanus
AUMEHOBAHHE OLICHOYHOI'0 100-0aj1bHAR IIaTnoamnbHan
CpelICTBa cucrema cucrema
3aJIaHUIO BRICTABJIsIETCA OMH 0ail, 3a HEMPaBWIBHBIA — HOJb. B 0 — 23 Gannos 2 66% u meHee
COOTBETCTBUH C HOMUHAJILHOM IIKAJION, OLIEHUBAETCS BCE 3aaHUE B LIETIOM, 66%
a He Kakas-In00 U3 ero yacTeii.




24

5.5. Cucrema OLEHUBAHUS PE3yIbTATOB TEKYLIETO KOHTPOJISI U IPOMEKYTOUHOM
aTTECTalUU.

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

®opMa KOHTPOJISI 100-6ananHas cucrema [IaTudannbHas 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
[TpomMexyTouHast aTTeCTALMS 0 - 35 GayutoB OTJINYHO
3ader ¢ OLIeHKOM XOpOIIO
Htoro 3a cemecTp (OCHOBBI 0 - 100 6am1oB YIOBJIETBOPUTEIILHO
TEXHOJIOTHMH XUMHUYECKUX MTPOU3BOICTB) HEYOBJIETBOPUTEILHO
3auer ¢ OIeHKOM

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

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

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanm3zamust mporpamMmbl MpeAycMaTpUBaeT HCIOIB30BAaHUE B TpoIlecce OOydeHUs
CIIEYIOIIMX 00pa30BaTEeIbHBIX TEXHOIOTHH:

- npoOeMHast JIEKIIHS;

- TPYIIOBBIX TUCKYCCHIA,

- aHallu3 CUTYAIIHiA;

- pa300p KOHKPETHBIX CUTYAIINN;

- 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

[IpakTHyeckas MOArOTOBKA B PaMKax yueOHOH JUCHUIUIMHBI peau3yeTcs MpHU MPOBEACHUN
MPAKTUYECKUX 3aHSATUH, Ta00paTOPHBIX paboOT, MpeaycMaTpUBAIOIINX yYacTHe 00ydarommnxcs 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'PAHUYEHHBIMHA BO3MOKHOCTAMMU 31O0POBbsA

[Ipu oOyyeHMM Ml C OrPAaHUYECHHBIMH BO3MOXKHOCTSMHU 3/0pOBbSl W HHBAJIHUIOB
UCTOJB3YIOTCS MOAXO/bI, CIIOCOOCTBYIOIME CO3AaHUI0 0e30apbepHOl 00pa30BaTENIbHON Cpembl:
TexHosoruu aAuddepeHunanu 1 MHIUBHIYaTbHOTO OOydYeHHs, PUMEHEHHE COOTBETCTBYIOLIMX
METOAMK 10 paboTe ¢ MHBAJIMIAMH, HCIOJb30BAHUE CPEJICTB JUCTAHLMOHHOIO OOLIECHNS,
IIPOBEJCHUE JOINOJHUTEIbHBIX WHIMBUIYAJIbHBIX KOHCYJbTAl[Mil IO M3yYaeMbIM TEOPETUYECKUM
BONPOCAM U NPAKTUYECKUM 3aHATUSAM, OKa3aHHE IOMOILIU IPU HNOJArOTOBKE K MPOMEXYTOYHOH
aTTECTAaLUU.

IIpu HeoOxonuMocTu pabodas mporpamMMa AMCLUUIUIMHBI MOXKET OBbITh aJlaTHpPOBAaHA JJIs
oOecrnieueHns 00pa30BaTEIbLHOrO MPOIlEcca JULAM C OTPaHUYEHHBIMU BO3MOYKHOCTSMHU 3710POBbS, B
TOM 4MCJI€ JUI AUCTAaHIIMOHHOTO O0YYeHHUS.

VY4eOHbIE W KOHTPOJBHO-U3MEPUTENIbHBIE MaTepUaNbl NPEACTABISIOTCS B (opMmax,
JOCTYIIHBIX JUISI H3YYEHUS CTYJIEHTaMU C OCOOBIMU 00pa30oBaTeIbHBIMU MOTPEOHOCTAMHU C Yy4ETOM
HO30JIOTUYECKUX Py UHBAJIU/OB!

Jlns TMOArOTOBKM K OTBETY Ha NPAKTUYECKOM 3aHSATHM, CTYIEHTaM C OrpaHUYE€HHBIMHU
BO3MOXKHOCTSIMHU 3[I0pOBbSI CpPEIHEE BPEMsI YBEJIUUYMBAETCS 110 CPABHEHMIO CO CPEIHUM BPEMEHEM
HOJArOTOBKH OOBIYHOT'O CTY/IEHTA.

JU1 CTYyIEHTOB ¢ MHBAJIMIHOCTHIO UJIM C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMU 310pOBbsI (hopma
IPOBE/ICHUS TEKYILEH U MPOMEXYTOYHON aTTEeCTalluy YCTaHABIMBAETCS C YUETOM MHAUBUYaIbHbIX
ncuxo(U3NUecKux ocoOeHHOcTel (YCTHO, MMCbMEHHO Ha Oymare, MHCbMEHHO Ha KOMIIBIOTEpE, B
¢dopMe TECTUPOBAHUS U T.I1.).

[IpoMexyTouHas arrecTanys MO AUCLUUIUIMHE MOXET IPOBOAUTHCS B HECKOJIBKO 3TalloB B
dopme pyOexKHOro KOHTPOJIS IO 3aBEPIIEHUIO0 H3YYEHUS OTIENbHBIX TeM IUCHUIUIMHBL [lpun
HEOOXOJUMOCTH CTYAEHTY MPEAOCTaBIseTCS JOMOJHUTEIbHOE BpeMsl Ui MOJArOTOBKM OTBETa Ha
3a4eTe WM IK3aMEHE.

Jlia ocyliecTBIEHHUsS] MPOLEAYp TEKYIIEro KOHTPOJS YCHEBAaEMOCTH U MPOMEXKYTOUHOU
aTTecTallud OO0YyYarolUMXCs CO3Jal0TCs, NpPU HEOOXOAMMOCTH, (DOHIBI OLIEHOYHBIX CPEICTB,
aJlaNTHPOBAHHbIE IS JIUI] C OTPAHUYEHHBIMHA BO3MOXHOCTSIMHU 3/10POBbsSI M TIO3BOJISIOLINE OLIEHUTh
JOCTM)KEHUE HMMHU 3alUIaHUPOBAHHBIX B OCHOBHOM 00pa30BaTeNbHOM IMporpamme pe3yibTaToB
0o0y4eHHs U YpOBEHb CPOPMHUPOBAHHOCTH BCEX KOMIIETEHIMH, 3afBJIEHHBIX B 00pa3oBaTelbHOU
IIporpamMmme.
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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,

TEeXHUYIECKHE CPEJICTBA OOYUCHUS, CITyKAIIHE IS
MpeacTaBiIeHus yueOHO nHpopManun O0IbLION
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 I0cKa,

Ha0OpBI IGMOHCTPAIIMOHHOTO 000pYI0BaHUS 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
a00paTOPHBIX 3aHATHH, CEMHUHAPOB, IPYMITOBBIX
W WHAMBUIYAIBHBIX KOHCYJIBTAIMH, TEKYIIEro
KOHTPOJISL ¥ IPOMEKYTOYHOM aTTeCTalllu.

Komrutekt yueOHOM MeOeu, TEXHUYECKHE U
aHAJIUTHYECKHE BECHI, JJabOpaTopHas nocyaa
(nmurteTku A7t oTOOpa Mpoo, KOJIObI, OIOPETKH IS
TUTPOBaHUS, CTEKIISTHHBIE [TAJIOYKH, MEPHBIE
CTaKaHbl, MEpHBIE LIWIMHAPHI), JJIEKTponu3ep, pH-
metp 150 MU (2 mur.), anexrpoast st pH-metpa,
MOHOOOMEHHas! KOJIOHKA (3 1IT.), KOppO3UMETpP
AxumoBa (3 mT.), KOTOpUMETp (HOTOIIEKTPHIECKUI
koHueHTpanroHHbI KOK-2MII, cymmibHbIi mkad
KBC G-100/250, Mmukpockor (2 miT.),
YIIbTPa3ByKOBast OTPYXKHasl yCTAaHOBKA,
ynbTpa3BykoBoe ycrpoictBo ¥Y301-01 «PEYT 001»
(2 wrT.), MmydenbHas neyb, peakTUBbI, HEOOXOIUMBIE
IS ya9eOHOM, yaeOHO-HCCIIeI0BaTeTLCKON 1
HAYYHO-HCCIIEI0BATEIbCKOM paboThl CTYICHTOB.

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

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

Kommiekt yueOHO# Mebenu, MapKepHasl T0CKa,
TEXHUYECKHE CPEICTBA O0YUESHHSI, CITyKAIIUe 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 AyAUTOPHU, 1a0opaTopuii,
MacTepPCKHX, 0M0JIMO0TEK, CHOPTUBHBIX 32J10B,
NoMelleHMii VIS XpaHeHUsl U NPOPUIAKTHYECKOTO
00CIy>KMBAHHS Y4e0HOr0 000py10BaHuS 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»

TexHomorungeckoe obecneueHne
HCIIOJIB30BaHHUECM 9JICMCHTOB
YHUBCPCUTCTA.

peanuszanuu
3JIEKTPOHHOMU

IPOrpaMMbl  OCYIIECTBIICTCS
nH(POPMAIMOHHO-00pa30BaTeIbHON

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

KoanuectBo
B .
Ne 1 H3(aHus Tox Anpec caiita 9bC IK3EMILISIPOB B
ABTOP(BI) HaumenoBanue u3iaHus (yueOHuk, YII, HN3pareabcTBo
n/n MIT H3JaHuA HJIM 3JIEKTPOHHOI'0 pecypca OunobuoTexe
 1p.) YHuBepcuTeTa
10.1 OcHOBHas nHUTEPATypa, B TOM YHCIIE DIIEKTPOHHBIEC N3JAHHS
1. Beckos B.C. O01mass XUMHUYECKasi TEXHOJIOTHSA VeBHIK M.: HKI] 2005 https://booksee.0rg/book/770588 1
«AKaJIeMKHHUTa» 2006 4
2. Kyrenos A.M. OO61mas XUMUYECKast TEXHOJOTHS M.: HKIL 2004 https://booksee.org/book/468748 1
Bonpapesa T.U. « A;.Ka eMKHIEDy 2005 2
Bepenraprer M.T. Y4eOHNK A 2007 5
1990 2
M.: Beicias mkomna 1985 2
3. Myxnenos W.IL. u ap. OCHOBBI XUMHYECKOI 1991 https://booksee.org/book/469240 10
nox pezt. Myxenosa TexHomoruu Y4eOHHK M.: Beicmi. mk. 1975 5
W.IL. 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
o011Iei XMMHYECKOI TEXHOJIOTHH vi M. MIVAT 2015 82938
6. 2020 https://znanium.ru/catalog/document? | 3 B GuGnuoTeke,
OO01as XuMHYECKast TEXHOJIOTHS id=346792 2 Ha kadpespe
Komenesa M.K. B MIpUIMeEpax, J1a00paTOPHBIX VII M.: UHOPA-M . . AP
2021 https://znanium.com/catalog/product/
paboTax, 3aa4ax, ¥ TeCTax. 1224796
10.2 lononHuTeNbHAS IUTEPATYPA, B TOM YHCIIE JIEKTPOHHBIE U3IaHUS
1. Komenesa M.K. B JIaGopaTOPHBIN MPAKTHKYM I10 http://znanium.com/catalog/product/3 | 2 na xadeape
COCTaBE KOJUIEKTHBA | OOIIeil XMMHUUECKOI TEXHOIOTHH ) 65476
aBTOPOB; O] VII M.: BUIHOM. . 2010
. JlaGopartopusi 3HaHUH
penakuueii beckosa
B.C.
2. ToBaxustuckuit JLJI., | OOmias XuMu4yecKast TeXHOJIOTUs VII M.: UHOPA-M 2015 http://znanium.com/catalog/product/4 | 3 B 6ubanoTexke,

Komenesa M.K.,
Byxxano C.1

B IpHMepax, 3ajayax,
JTa00paTOPHBIX PadOTaX U TECTax.

YuebHoe nmocodue

74713

2 Ha Kadenpe




29

10.3 MeToamueckre Marepraisl (YKa3zaHUs, peKOMEHIAINY TI0 OCBOSHUIO AUCHUIUINHBEL aBTOpoB PI'Y mm. A. H. Koceirnaa)

1.

Komenepa
Peytckuit B.A.

MK,

Mertonuueckue yka3aHus
«3amauu U 3aJjaHus B TECTOBOM
(dhopmMe 1o 00IIeH XMMUYECKOH

TEXHOJIOTHI

MY

M.: M[YAT

2013

http://znanium.com/catalog/product/4
65542

5 B OubIMOTEKE,
10 Ha xadenpe
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11. HUHO®OPMAIMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLIECCA

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

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

1. 3BC «Jlanby» http://www.e.lanbook.com/
2. «ZNnanium.comy Hay4HO-H3AaTeIbCKOro HeHTpa «MHbppa-M»
http://znanium.com/
3. Onexrponnsie m3ganns «PT'Y um. A.H. Kocsirnnay Ha miatdopme DBC «Znanium.coms»

http://znanium.com/

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

5. 'Web of Science http://webofknowledge.com/
Cyb6munensnonnsiii Jorosop Ne WoS/917 na 6e3B03me3gHOoe okazanue yeuyr ot 02.04.2018 r.

6. Scopus http://www. Scopus.com/
Cyomurnien3uonnsiii JloroBop 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 00pa30BaHUs M Hayku Poccuu
Cyo0sunen3uonnsiii lorosop Ne AR/41 ot 09.01.2018 r.

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

Cyb6munensnonnsiii 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/

Bazananneix 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 6ubnuoreka 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/HDB/0486 —n ot 21.09.2018 r.

13. HOUKOH http:/www.neicon.ru/ Cornamenne Ne/IC-884-2013 o118.10.2013r.

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

l'[pocbeccnonanbnble 0a3bl JAHHBIX, l/lH(l)OpMaIII/IOHHLIe CIIPaBOYHLIC CUCTEMBI

1. http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/databases/ - 6a3br 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 JaHHBIX 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/ - CipaBouno-tipaBoas cucrema (CIIC) «I"apaHTt», KOMIIIEKCHAS IpaBOBast

NoAAep:KKa MoJib3oBaTesiel o 3aKkoHonaTenbcTBy Poccuiickorh @epepanuu



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

Neni/m | IIporpaMmmHoe o0ecrieueHue
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
JUIEeH3ul, 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, | «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
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, aptukyn 021- | «CodrJlatinTpeitn» Ne511/2015 ot
10548, 15.12.2015

12. ABBYY Fine Reader 12 Corporate 5 nunensuii Per | noroBop 0romkeTHoro yupexaenus ¢ 3A0
Seat Academic, 2 kommiekta, aptukyi1 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 nuuensun, | Ne511/20160130.12.2016
aptuxyin KL4863RATFQ,

14. Kaspersky Security Juis mModYTOBBIX CEpBEpPOB — | OTOBOP OOpKETHOrO yupexaeHus ¢ 3A0
Russian Edition 250-499 MailAddressl year | «Codrt Jlaita Tpetig»
Educational Renewal License, 250 nunenswmii, | Ne511/20160130.12.2016
aptukyn KL4313RATFQ,.

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

JUIEH3UIO B JMalla3oHe Ha roJ) MpoajieHue, 1
nmuuensus, aptukyn LBS-AC-12M-2-B1,

«Cogrt Jlaitn 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 CBOOOJTHO pacIpoCTpaHsIeMOe

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 OBHOBJIEHHMI PABOUYEI IPOr'PAMMBI YYEBHOM
JTUCHUIINHBI

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




