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[TpakTHyeckue 4 4
PykoBOJICTBO: KypcoBbie paboThl (rpoekThi) / PI'P
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KonraktHas pabota 8,25 8,25
CamocrosTenpHas padoTta 96 96
KouTtpons 3,75 3,75
Hroro 108 108




Pabouyto mporpammy coctaBui(u):

Crapumnii npenogasarens, [llesuenxo FO.H.
(Oondicnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

(OozndicHOCmb, y4eHoe 36anue, cmenenb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

Vv OtcyrcTBYyeT

Penensenrt

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

Pabouas mporpamma qucuuIminHbl coctaiena Ha ocHoBaHuu ®I'OC BO u yyeOHoro miana
HarnpaBiaeHuss moarotoBku 18.03.02 DHepro-u pecypcocbOeperaronme Mmporeccbl B XMMHUYECKOM
TEXHOJIOTHH, HEDTEXUMHUHU U OMOTEXHOIOI U

Cpox aeiicTBusi padoyeii mporpaMMsbl JUCHUILIMHBI 10 «31» aBrycra 2025r.

YTBEPXIEHO

Ha 3acenanuu kadenps
«XUMHUECKasi TEXHOJIOTHS U pecypcocOepekeHne»

(mporokon 3aceqanus Ne 2 ot «19» cenrsops 2019 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

[lenp ocBOeHUS AMCHMILIMHBI — CHOPMUPOBATH KOMITETEHIIMHM OOy4aromierocs B o0xacTu
SHEPro- U pecypcocOepekeHUss U YCTOMYMBOIO PA3BUTHUS XUMHYECKOW MPOMBIIUIEHHOCTH,
CO3MaHMSI KOHKYPEHTOCIIOCOOHBIX HAa MHUPOBOM PBIHKE XHMHUYECKUX IMPOHM3BOJCTB, pealln3alluu
WHHOBAIIMOHHBIX ~ METOJOB B XMMHKO-TEXHOJOTMYECKMX  Mpoleccax, MUHUMH3ALIUU
AHTPOIIOTEHHOT'O BO3JIEHCTBUS Ha OKPYXKAIOLIYIO CPENY.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

JIMCUMIUTMHBL M TMPaKTUKHA, HAa OCBOGHHUU KOTOPBIX OasupyeTcss OaHHas IUCIUILIMHA!
«MopenupoBaHue M ONTHUMH3AIUS SHEPTrO- U PecypcocOeperarwmux MpoieccoB B XUMUYECKON
TEXHOJIOTHH, HePTeXuMHUM U OuOoTexHOJOTUW», «TexHonoruu mnepepaboTKM | YTHIU3AIHUU
0TX0JI0B», «T€XHOJOTrUU OYUCTKH CTOYHBIX BOA», «IIporecchl u anmapaThl 3alIUThl OKPYXKaroIIen
CpeIbD».

JIMCIMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOSHUE JTAHHOMW TUCIUILUIMHBI HEOOXOIMMO KaK
npenectByomnee: «lIpeaunioMuas mpakTHKay.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs1

dopMmupyembie u
pMupy NHaukaTopbl 10CTHIKEHU S

KOHTpPOJIUpYyeMble . I[Inanupyemble pe3yJbTaThl
KONII)IIeT(g{yHI/II/I KOMIIETEHIIH pyoﬁyqe}?nﬂy
(KOZL 1 HaHMEHOBaHIE) (Koa 1 HAMMEHOBaHUE)

I1K-8 - cmocoOHOCThIO - 3HaTh:
UCIIOJTb30BATh JJIEMEHTBI — METOJIOJIOTHIO aHaJn3a
9KOJIOT0-?)KOHOMUYECKOTO KU3HEHHOTO LUKJIa
aHaJIM3a B CO3/ITaHUU XUMHYECKHX  IPOU3BO/ICTB;
JHEpro- u KPUTEpUN YCTOMYUBOCTH U
pecypcocOeperarmx 3¢ (HEeKTUBHOCTH JHEPro- U
TEXHOJIOTH pecypcocOepeeHus B

XUMHUYECKOH OTpaciu;

— MNCPCIICKTUBHLIC HAITPAaBJIICHHUA
B o0mactu  DJHepro- u
pecypcocOepeKeHHsl.

YMeTs:

— TPUMEHSTH 3HaHUSI METOJIOB
SHEPro U pecypcocOepexeHus
U UCIIOJIb30BAaTh 3THU 3HAHUA
P COBEPILICHCTBOBAHUH
TEXHOJOTHYECKHUX TPOIIECCOB,
CBSI3aHHBIX C PACXOJIOBAaHUEM
MIPUPOHBIX PECYPCOB U
3arpsi3HEHUH OKPY KaroIei
CpeIbI;

— TIPOBOJUTH KOJIOTO-
SKOHOMHYECKYIO OLEHKY
SHEprocOeperarwImmnx
MEPOTPHUATHIA U TPOEKTOB

Bmaners:




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMITeTeHIU
(Koa 1 HAMMEHOBaHUE)

I[lnanupyemble pe3yJibTaThl

o0yueHust

— MCETOJaMH MOJACINPOBAHUA

IIPOLIECCOB, MPOUCXOSAIINX B
OKpY>Karollel cpejie npu
MOCTYIUICHUH B HEE
3arpsi3HSIONIMX BEIIECTB, a
TaK>Ke MPOIIECCOB,
MPOUCXOSAIINX MPU paboTe
YCTaHOBOK,
MPEA0TBPALIAIOIINX
3arpsi3HEHUE OKpYXKarolen
CpEJbl.




4. CTpyKTYypa U cofepKaHMe JUCHUILTHHBI

DopMBbI TEKYLLET0

Tema 2: YpaBHenue 6ajanca
NOTOKOB 3HEPruM.

NHTerpaibHOE ypaBHEHHE COXPaHEHUS
JHEPIUM B TEXHOJIOTMYECKON CUCTEME.

OHTaNbIUHHBIN (3HEpreTu4ecKuii)
OanaHc. Pone  sHeprermueckoro
0anaHca CHCTEMBI B PEIICHUH BOIIPOCa
SHeprocOepexeHusl. Koapdpuument
npeoOpazoBaHUs

SHEPrUU U 3P PEKTUBHOCTD
(GyHKIIMOHUPOBAHUS XUMHKO—

TEXHOJIOTUYECKON CUCTEMBI.

Bun HaumeHoBaHue TeM 3aHATHI Oonbem, KONTPOIS
Mopnyas (pa3nein) . . Cemectp Bbanasbl | UHTepakTHB, 4.| (HAaHMeHOBaHHUe
y4eOHoii padoThI (yuedoHoOl padoTHI) u.
OLICHOYHOI0
cpeacrsa)
Mopayas 1. CamocrositenbHas |M3ydeHne TeopeTH4ecKoro Marepuana 5 10 [IpomexyTOuHBIN
HHTerpanbHbie pabora TecT 1
YpPaBHEHUSA Temal: YpaBHeHne 0asaHCcoOB AHaNu3 TeKyen
npeoOpa3oBaHus NOTOKOB Macc. yCIIEBAEMOCTH MPU
ITOTOKOB BeIlECTBA oMot bPC-
Y1 DHEPIUU B Teopernyecknii U MPaKTHYECKUI peuTHHra.
TEXHOJIOTHYECKHUX MaTtepuainbHblii  Oanmanc.  Kpurtepun
CUCTEMax. OLIGHKM XO0Jia Ipolecca M KpUTEpPHH
a¢ddexTuBHOCTH HCITOJIb30BaHUS
CBIPBSL.
CamocrositenbHas |M3yueHne TeopeTH4ecKOro Marepuana 5 10 ITpomexyTouHbIi
pabora TecT 1

AHanu3 TeKyuen
YCTIEBAEMOCTH TIPH
nomoiu bPC-
perTHHra.




DopMBbI TEKYLLET0

pabora

. KOHTPOJIA
Mopnyas (pa3aen) BUPIII Ha"MeHOBamfe TEM 3aHITHH CemecTtp Obnem, Bbaanbl | UaTepakTuB, 4. (HAUMEHOBaHHeE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLICHOYHOI'0
cpeacrsa)
CamoctositenbHas | [I[poMexxyTOUYHBIN TECT 1O MOAYJHO 1 1 10 [IpoMexyTOUHBII
pabora recT 1
Moayn2. CamocrositenbHast |M3yueHne TeopeTuuecKoro Marepuana 5 10 [TpoMexxyTOUHBII
DddexTuBHOCTD paboTta TecT 2
TEXHOJIOTMYECKUX Tema 3: OOmas xapakTepucTHUKa AHaIu3 TeKyLen
[IPOLIECCOB He()TEXUMHUECKOTO IPOU3BOCTBA, YCIIEBAEMOCTH IIPU
OPTaHUYECKOrO AKCEPreTUYECKUN aHaIU3. nomotu bPC-
KOMILIIEKCA. pelTuHra.
CamocrositenbHas |M3yueHue TeOpeTUuecKoro Marepuana 5 10 [IpomexxyTOuHBIN
pabora TecT 1
Tema 4: IIpoussoacTeo u AHaIN3 TEKyLen
IpeBpalieHre 6MOMacChl. yCIIEBAEMOCTH MPU
nomoiu bPC-
perTHHra.
IIpakTnueckas Pacuer Xxumu4eckom OSKcepruum s ) 4 15 Otuer no
pabota Ne 1 pasHbIX BELIECCTB oTcueTa u [IPAKTUYECKOMY
TeMIepaTypbl OKPYKarOIIEH Cpeabl 3aHATHIO No |
CamocrositenbHast | IIpomexxyTouHBIN TECT 110 MOIYJIIO 2 1 10 IIpomexyTOUHBIN
TecT 2




DopMBbI TEKYLLET0

. KOHTPOJIA
Bun HaunMenoBanue TeM 3aHATHH Oo0nbem,
Mopnyas (pa3nein) . . Cemectp Bbanasbl | UHTepakTHB, 4.| (HAHMeHOBaHHUe
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLICHOYHOI'0
cpeacrsa)
[TpomexxyTouHas 5 0,25 - - AHaIN3 TeKyIen
aTTecTalus YCIIEBAEMOCTH TIPU
oMoy bPC-
peuTHuHra.
Monyas 3 CamocrositenbHast |M3yueHne TeOpeTUuecKoro Marepuanina 5 10 [TpoMexxyTOUHBII
CucTeMHBIH 1oaxo/|padbora TECT 3
DHEPro- U Tema S UcnoJsib30BaHHe BTOPUYHBIX AHaIu3 TeKyIen
pecypcocOepexeHns IHEPropecypcoB B XMMHYECKHUX YCIIEBAEMOCTH IIPU
B XMUMHYECKOU NMpPOU3BOACTBAX. rromort bPC-
TEXHOJIOTHH. pelTuHra.
CamocrositenbHas |M3yueHue TeOpeTUuecKoro Marepuana 5 10 [IpomexxyTOuHBIN
pabora TecT 3
Tema 6 Vcnons3oBaHre METOOB AHanu3 TeKyuen
ONTUMU3AINH TPU CO3JaHUU DHEPTO- U YCTIEBAEMOCTH TIPH
pecypcocOeperaroniux mporu3BoJICTB. nomoiu bPC-
perTHHra.
Jlexmust Ne 1 ¢ CHuKeHUe BpPeIHOT0 BO31eiicTBHUS 5 2 [IpomMexxyTouHBI
UCIIOJIb30BAHUEM  |[IHEPreTHYeCKHX MPOLecCOB HA TecT 3
TEXHOJIOTU OKPY’KAIIIYI0 Cpeqay. AHanu3 TeKyuen
JTUCTAaHIIMOHHOTO YCTIEBAEMOCTH TIPH
o0OyueHusl. CHmkeHue BBIOPOCOB OKHCIIOB CEPHI, nomoiu bPC-
OKHCJIOB a30Ta, 30JI0yJIaBJIMBAHMS Ha perTHHra.

TCIUIOBBIX 3JICKTPOCTAHIHAX.




DopMBbI TEKYLLET0

. KOHTPOJIA
Bun HaunMenoBanue TeM 3aHATHH Oo0nbem,
Mopnyas (pa3nein) . . Cemectp Bbanasbl | UHTepakTHB, 4.| (HAHMeHOBaHHUe
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLICHOYHOI0
cpeacrsa)
Jlekuuss  Ne2  c|B3aumMocCBsI3b XMMH4YECKOH OTpac/iu, 5 2 [IpoMexyTOUHBII
UCIOJIb30BAHUEM  [IKOJIOTHH H TecT 3
TEXHOJIOTH TEePMOAUHAMMKH. AHaIN3 TEKyLEen
JUCTAaHIIMOHHOTO yCIIEBAEMOCTH MPU
oOyueHusl. B3anmoo06ycioBIeHHOCTh MEXKY nomoiu bPC-
3alIMTON  OKpYXKAIOLIEH MPUPOAHOM perTHHra.
cpelsl
oT HEraTUBHOI'O BO3/JICICTBUS
XUMHMYECKON  NPOMBIUUIEHHOCTH U
TEPMOAVMHAMUYECKON U
AKOHOMHUYECKOU 3¢ (HEKTUBHOCTHIO
TEXHOJIOTHYECKHUX
IIPOLIECCOB.
[IpakTuueckas JKOJIOTH3AUS  TEXHOJOTHYeCKHX ) 4 15 Otuer no
pabota Ne 2 NPOHU3BO/ACTB [IPaAKTUYECKOMY
Hetitpanuzanust opmansaeruga co 3aHsTHIO No 2
CTallMOHAPHBIX YCTAHOBOK
CamocrositensHast |IIpomexyTouHBIN TECT IO MO0 3 1 10 IIpomekyTOUHBIN
TecT 3

paborta




DopMBbI TEKYLLET0
. KOHTPOJIA
Bun HaunMenoBanue TeM 3aHATHH Oo0nbem, p
Mopnyas (pa3nein) . . Cemectp Bbanasbl | UHTepakTHB, 4.| (HAHMeHOBaHHUe
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLICHOYHOI 0
cpeacrsa)
CamocrosgrensHas |[loaroroska OTYETOB 1o 5 29
pabora. MPAaKTUYECKUM 3aHATUSM. M3ydeHue
TEOPETUYECKOI0 MaTepHara.
3auer (1o 5 3,75 40 Hrorosoe
HaKOIUTEIILHOMY TECTUPOBAaHUE
PEUTHHTY)
Hroro:| 108 100




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU
[lpu  peanmsanmu  y4eOHOTO  Kypca  JIUCIHHUIUIMHBI — HCIOJB3YETCS  TEXHOJIOTHUS

JUCTaHIIHOHHOTO O0YYEeHHUS, BKIIFOYAOLIast JICKINH, TPAaKTUIECKUE 3aHATHS, JJa0OpaTOpHbIE pabOTHI
IOCPEJCTBOM 3JIEKTPOHHBIX Y4eOHO-METOJMUYECKUX MaTepHuajoB, pa3MELICHHbIX B oOywarolei
Cpelie C UCIIOJIB30BAHMEM KOMIIBIOTEPA, IMTOAKIIOUYEHHOT0 K ceTH MHTEpHET.

HpI/I IMOATOTOBKE K OTB€TaM Ha TCCTHI IO TEMaM KypCa W BBIIIOJIHCHHUIO THUIIOBBIX SaﬂaHI/Iﬁ

CTYJEHTY HEOOXOIUMO TIIATEILHO U3YYHTh MPEATIAraeMylo JIUTepaTypy, yueOHbIH MaTepra.

CTyneHT caMOCTOSTeNIbHO paboTaeT C JIOMOJHUTENbHOM U OCHOBHOM JIMTEPaTypoH,

WNHTepHeT-pecypcamu.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIIMHBI

BrinonHenne npakTU4eCKUX 3aHATUN JODKHO OBITH OQOPMIICHO MUCHMEHHO B TEKCTOBOM

penakrope Microsoft Word u BkiTtouaTh B ceOsi:

1.
2.
3.

&

HaumenoBanue u BapuaHT pabOTHI.

HcxonHbie TaHHBIC.

TexHomornueckass cxema (ammaparHas cxeMa), HAPUCOBAHHAsS C HCIIOJH30BAHHECM
POTPAMMHOTO 00ECTICUCHHS.

Ornucanue npeayiaraeMoro pemeHus (JIMOo pacyeT MaTeprualibHOTO OanaHca).

O611ee 3akIt0UeHHUE MO pe3yabTaTaMm paboThlI.

@aiin HazpiBaTh: @.M.O. Ne I'pynner . OHepro Ne3ananus
[IpenogaBaTens KOHCYJIbTHPYET CTYACHTOB Ha (GopyMmMe U JaeT KOMMEHTapuu K

BBIINIOJIHCHHBIM 3aJIaHHAM IIPpU IIPOBEPKCE.

Hrorosoe TecrupoBanme no kypey — 40 6amios. 1 Borpoc — 1 6am.
(40 BOIIpOCOB B TecTe)



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemect Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
P (WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
5 I1K- 8 OTueThl 10 NMPAKTUYECKUM 3aHATHAM Nol -
2.

[IpomexxyTounoe TectupoBanue Nel-No2.
Hrorosoe TectupoBaHue.
Bomnpocs! k 3auety Nel-No52.

7.2. TunoBblie 3alaHudl WJIN UHBIC MaTepUuaJibl, He()ﬁXO}IHMLIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. TunoBble NPAKTHYCCKHUE 3a/1aHUA
(Haumenosanue oYeHoUHo20 cpeocmea)

IIpakTnyeckoe 3ansaTue Ne 1
Pacuer xuMudeckoi SIKCepruu I Pa3HbIX BEIIECTB OTCUYETA U TEMIIEPATYPhI OKPYKAIOIIEeH
Cpepbl.

Leab padoThl: MPHOOPETEHUE HABBIKOB pacueTa XMMUYECKOW SKCEPTHH IO METOJIUKE.

3amaHue: paccuMTaTh AIKCEPrHI0 Ipollecca OOKWTra IEMEHTHOIO KIMHKEpa W3 ChIPhA,
HECOJIEPIKaIIero MPUMECEH MPHU MCIIOIH30BAaHUH B KQ4ECTBE TOILIMBA MPUPOTHOTO ra3a.

Hano:

XUMUYECKUE COCTUHEHHS, COJCpIKAIIUECS B ChIPhE, KIMHKEPE, TOIUTMBE M OTXOJSIINX
rasax, oyany cogepxats 9 anemenros: Al, C, Ca, Fe,H,Mg,N,O,Si.

KoHTpoJibHbIE BONPOCHI:

1. Yro Takoe sHeprust [ m66¢ca?

2. Uro Takoe SHTponHs?

3. Yro Takoe SHTAIbIU?

4. 3aBHCUMOCTB SKCEPTUHU OT TeMIepaTyphl?

Kpurtepun onenku:

15 Ganna — BeICTABISIETCS CTYIEHTY, €CIHM pacueT CAellaH MPaBWJIbHO, OTYET OGOpPMIIEH B
COOTBETCTBUU C TpPEOOBAHUSMM, YKa3aHHBIMH B YYEOHO-METOIMYECKOM TIOCOOUH, CJHIETaHBI
HeoOXoauMble BBIBOABI. (OTBEThl HAa KOHTPOIBHBIE BOMPOCH JaHBl MOJHBIC, HCIOIb30BAHbBI
MIPUMEPBHI.

10 Gamma - BBICTAaBIAETCS CTYIEHTY, pacueT cAellaH MpPaBHIbHO, OT4eT O(GOpMIIEH B
COOTBETCTBUU C TpPEOOBAHUSMH, YKa3aHHBIMH B Y4YEOHO-METOIMYECKOM TOCOOUH, CJlIEeTaHBI
HE0OXO0UMbIE BBIBOJIbL. JIaHBI OTBETHI HA KOHTPOJIBHBIE BOTIPOCHI

(0 GasmoB- BBICTABISIETCS CTYACHTY, €CIIM pacueT c/iejaH HeMpaBUIbHO, OTYeT 0(hOpMIICH HE
B COOTBETCTBUU C TPeOOBAaHUSAMH, YKa3aHHBIMU B y4€OHO-METOIUYECKOM MTOCOOUH.

IIpakTuyeckoe 3ansitue Ne 2
DKojoru3anus Ipou3BOJICTBA
Heiitpanuzanus ¢popmanbaeruia co CTalMOHAPHBIX YCTAHOBOK KaK CIIOCO0 CHUKEHUS
(OTOXMMHUYECKOTO CMOTa.

3ananue: pa3paboTaTh OSMIUPUYECKHUE KUHETHMUYECKHE YypPaBHEHHS JUIsI  ONMHUCAHUSA
HAOII0/TaeMBIX 3aBUCHMOCTEH.
AJITOPUTM BBINOJTHEHUS MPAKTHYECKOT0 3aHATHUSA:



1. N3y4nTh TEOpETUUECKUI MAaTEPUAIL IO CIEAYIOIIUM BOIIPOCAM.

2. Paccuntarh 0O0BEMHYIO KOHIIEHTPALMIO KaXXJOro KOMIIOHEHTa JO BXoJa B
KaTaJIUTHYECKUN PEaKTOp U MOCJE BbIXOJA U3 HEro MpHU YCIOBUU. UYTO JABIEHUE U TeMIepaTypa —
CTaHJapTHBIE, a CTeleHb O00e3BpekuBaHuA (opmanpierua Ha IUIATUHOBOM KaTajau3aTope
nocturaer 95 %. MertaHon W OKCHUJl Yriiepoja NpH MPOXOXKJICHUM 4Yepe3 CJIOW KaTalau3aropa
MIPEBPAILAOTCS MOJHOCTHIO B IMOKCHUJ YIJIEPO1a U BOJY.

Kommnonent Copeprxanue, macc. %
azoT 82.80
KHUCJIOPOJT 4,75
BOJA 7,36
METAaHOJI 0,15
dhopmatbierug 0,20
OKCHJI yriiepoja 0,71
JIBYOKHUCH yTJiepoJia 0.27

aproH OCTaJIbLHOE
3. Cnenath BBIBOJIBI IO pe3yjibTaTaM paOOThl, 3aIIUTHTHh MPAKTUYECKYIO pPaboTy

IIPENOJIaBaTeIIo.

Kputepun onenkmn:

15 Ganna — BBICTABIIAETCS CTYAEHTY, €CJIM pacueT CleNlaH MPaBUIbHO, OTYET O0(OpPMIIEH B
COOTBETCTBUH C TpEeOOBAHUSMH, YKA3aHHBIMH B Y4€OHO-METOAMYECKOM ITIOCOOHMH, CIIEIaHBI
HeoOXoauMble BbIBOJBI. OTBETbI HAa KOHTPOJIbHBIE BONPOCHI JIaHbl MOJHBIE, MCIIOJIb30BaHbI
IPUMEPBHL.

10 OGamna - BBICTaBIAETCS CTYAEHTY, pacyeT CJAeJdaH IPaBUIbHO, OT4ET O(OpMIEH B
COOTBETCTBUH C TpEeOOBAHUSAMH, YKA3aHHBIMH B Y4eOHO-METOAMYECKOM ITIOCOOHMH, CIIEIaHbI
HEo0X0/1uMblIe BbIBO/IbI. JlaHbI OTBETHI HA KOHTPOJIbHbIE BOIPOCHI

0 Gayu10B- BBICTABIIETCS CTYACHTY, €CIHM pacueT CAelIaH HeMpaBUIbHO, OTUYET OOPMIIEH HE
B COOTBETCTBHHM C TPEOOBAHUAMM, YKa3aHHBIMU B Y4€OHO-METOAMUYECKOM IOCOOUH.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA
AUCHMILTHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHON aTTeCcTAlul

Cemectp_5_

Z

Bomnpocsl k 3a4ety

=
~
=

Uto yuuThIBaeT (PU3MUECKAst K XUMHYECKast SKCEPruu?

OxapakTepu3yiTe 3aMKHYTBIHM LIUKJI KPYTOBOPOTa JIEMEHTOB.

OCHOBHbIE TEXHOJIOTUHU MTPEBPAIICHHUS] OMOMACCHI.

OCHOBHBIE TEXHOJIOTUH IIPEBpAILICHUA O1oOMaccHI.

TepmoanaaMudeckas 3 (HEeKTUBHOCTh MPOU3BOACTBA AMMHUAKA.

yTI/IJII/I3aI_II/I$I OKHCJIOB OKCHJIa B IIPONU3BOJACTBE a30THOM KHCJIOTHI.

BI/IOKOHBepCI/IH JIMTHOLCJIJIFOJIO3HBIX OTXOOOB.

PGKYHepaIII/IH TCIJ1a JbIMOBBIX I'a30B.
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TepMO,I[I/IHaMI/I‘leCKI/IC KpUTCPpUH aHaIU3a YCTOﬁqHBOCTH Pa3BUTHA U pecypcoc6epe>KeHI/Iﬂ.
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TepMOIlI/IHaMI/ItIeCKaFI MEPCICKTUBA NCITIOJIb30BAHUA COJIHEYHOM OHCPIHH.

[EEN
[EEN

MeToaoorus aHajin3a >KM3HEHHOI'O IIUKJIa BEIIeCTRA.

[EEN
N

DKOJIOTHYECKOE OrpaHU4YC€HUC U PAa3BUTHUC.

[EEN
w

Kputepun anaivsa ycTOHYMBOCTH U peCcypcocOepekeHusl.

[EEN
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[TepBUUHbIE SHEPTETHYECKHE PECYPCHI.

[EEN
g1

Bropuunsie sHepreTuuecKue pecypehl.

[EEN
o

DOHeproaGpheKTUBHOCTH, SHEProcOepeKeHUE, SHEPreTUIecKasi ONTUMHU3ALIUS.

[EEN
~

EnuHumms! u3sMepeHust SHeprun. JHeprus, padoTa U MOUTHOCTb.

[EEN
®

ITouBo3anUTHBIC aHeproc6epera}omI/Ie TCXHOJIOTHH

[EEN
©

[TpuHIMIIBI cO3/1aHus pecypcocOeperamux TeXHOIOTHH.
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HpI/IHLII/IHI)I OKCCPreTUICCKOro aHaJin3a TCXHOJIOTUYCCKHUX CUCTCM.
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ITpumeHeHne HOBBIX 3Heprocoeperaronmx TexHoaorui B XKKX

)
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be3oTxoaH0€ 1 MamoOTX0IHOE TTPOU3BOACTBO. OCHOBHBIE TTPUHITUIIBI
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Hcnons3oBaHue ITPOMBINIJICHHBIX OTXOAOB B CTPOUTCIIBHOM KOMIIJICKCE
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HpI/IMeHeHI/IG HETpAaAUIHUOHHBIX UCTOYHUKOB SHEPTIUU

)
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Ouenka 5HeprodPGeKTUBHOCTH Ha OCHOBE aHalM3a SHEPreTHUYECKUX W TEIUIOBBIX
OasaHCOB

26.| Metong b. Jluaxopda wim Pinch-aHanu3 npu onTUMHU3aluU peKylepaluu Terjaa B
CJIOKHBIX SHEPTOTEXHOJOTNYECKUX CXEMAX

27.| Cunepruueckue 3(pQexTsl pecypcodHeprocOepekeHusl B MPOMBIIITIEHHBIX XUMUYECKUX
KJIacTepax M TEXHOMapKax

28.| CoBmecTHOE IMPOU3BOACTBO XUMHUYCCKUX IMPOAYKTOB.

29.| BiusiHue yBenu4eHuss MOUIHOCTEH, Ko3(duIMeHTa HCMIONb30BaHUS MOIIHOCTEH H
[I1yOMHBI IEpepabOTKU ChIPbsl HA SHEPronoTpeOIeHNe

30.| YTunuzanus Tersa BEeHTUISIIUOHHBIX BEHIOPOCOB

31.| Yrwimsanus Tenia HU3KOTEMITEpaTypPHBIX IBIMOBBIX Fa30B

32.| Yrumzamus Terna oTpaboTaHHOTO Tapa.

33. TCpMOXI/IMI/I‘-ICCKaﬂ pereucpanus TCIJIOThI OTXOAAIINX JbIMOBBIX I'a30B

34.| CucteMbl MEHEPKMEHTA KauyeCTBa B PECYpPCOIHEPTOCOCKPEKEHUN

35.| IlepepaboTka 0TpabOTAaHHBIX KaTATU3aTOPOB U COPOCHTOB.

36.| DHeprocOeperaromue MpoIecchl OYUCTKH MBUIETa30BBIX BEIOPOCOB.

37.| DHeprocbeperaroire nporeccs nepepadboTku HedTecoaepKaINX 0TX0I0B

38.| AcmekThl pecypcocOepeskeHus! B IPOEKTUPOBAHUN




Bomnpocsl k 3auer
n/n p y

39.| BiusHue yBenuyeHHs MOILIHOCTEH, KO3(@ULMEHTa HUCHONb30BaHUS MOILHOCTEH H
rI1yOUMHBI IEpepabOTKHU ChIPbs HA SHEPronoTpedIeHne

40. FI/I6pI/II[I/I3aI_[I/IH TEXHOJIOTHYECKHUX CXEM KaK MECTO/ SHEPIro- u pecypcoc6epe>KeHI/I;I

41.| Ucnonp30BaHue peUPKYJIALMH JJI MOBBIIIECHUS CEEKTUBHOCTH CIOKHBIX XHMHUYECKHX
pEeaKuui.

42.| UcTouHuku BTOPHUYHBIX SHEPIropeCypCOB 1 CIIOCOOBI HX paiuOHAJIbHOI'O UCITOJIBb30BAHUA.

43.| OcHOBHBIE CTIOCOOBI MOBBIICHUS YHEPTOd(PPEKTUBUOCTH Ha 3aBOJAX.

44| IIpuHIMIIBI SKCEPreTUYECKOTO aHAIN3A.

45, TepMO,I[I/IHaMI/ILICCKI/Ie IMPUHIUIIBI OIITUMHU3allUU CUCTEM

46.| TexHUKO-23KOHOMUYECKHE TPUIIOKEHUS DKCEPTUU.

47.| Ilonsarue BOAHOI'O IMIMHY-aHa/JIN3a XUMHUKO-TCXHOJIOI'MYCCKUX CUCTEM

48.| Hopmbr Bomomotpebnenust s npennpusitaid. Co3gaHue 3aMKHYTBIX BOJIOOOOPOTHBIX
IIUKJIOB.

49.| IIpoMblieHHbIE KIacTephl Kak (popMa MHTETPALUU I pecypcocOepekeHHsl.

50.| EBponeiickue XuMHYECKUE KIacTephbl

51. CI)EIKTO}’)I:»I pecypcoaHeproc6epe>KeHH;1 B IIPOMBIIIJICHHBIX KJIAaCTCpax. CprLeBaH n
SHECPIreTUUCCKAasd CUHCPIUuA B KJIACTCPaAX.

52.| Onenka pecypcod@PeKTHBHOCTH Ha OCHOBE aHAJIN3a MaTePHAIILHBIX OAJIAHCOB.

7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
MPOBeIeHHS
Cemectp . Kpurtepun u HOpMBI OLICHKH
MPOMEKYTOYHOMH
aTTecTalUH
) 3auer (110 «3a4TEHO» BricTaBnsiercss  cTyzmeHTy, eciu
HAKOMUTEILHOMY cTyneHT Habpan 55-100 Gamnos
perTHHTY) 10 UTOTY M3yUYEHHS JUCHIUTUINHBI
B CEMECTpE.
«HE 3aYTEHO» BricTaBnsiercss  CTyIeHTy, eciu

cTyaeHT HaOpan 0-54 6amioB 1o
UTOTY W3YYEHHUS IUCIHIUIMHBI B
CEMECTpE.




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

8.1. O6s13aTesibHAsI JIUTEPATypa

Tun (yueOHMK, yueOHOe

KoanyecTBO B

HAYYHOU
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoanorexe /
n/n MeToMYecKoe nmocooue,
HPAKTHEYM, p.) HaumeHoBaHue
> IBC
1 Beromkun A.T'. TexHuueckue cpencTBa HHKCHEPHOH yuebHoe rmocodue 2018 3BC «Jlanb»
AKOJIOTHH: yueOHOe Imocobue
2 nox obuieit pepakiueit I'. | OCHOBBI XUMHUECKON TEXHOJIOTUU: YU€OHO- | y4eOHO-METOAUYECKOE 2018 OBbC «Jlanb»
. Ocranenko METOJINYECKOe ocodue nocobue
3 Eropos B.B. DKoJIOTHYECKasi XUMHUS: yueOHOe mocooune yaeOHoe ocooue 2017 OBC «Jlanby
4 3axapoB M.K. DHeprocoeperaromas peKTUPUKAIUS yaeOHoe ocooue 2018 OBbC «Jlanb»
5 JlykmanoBa A.JL. IIponeccel M anmaparsl  XUMHYECKOU yuebHoe rnocobue 2020 9bC
texHosoruu. [Ipumeps! u 3agaun. «New.znanium.c
omy
8.2. lonotHuTEIBHAS IUTEPATYPA
KoanuectBo B
Tun (yueOHuk, yueoHoe .
HAY4YHOW
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEJH 3arsiaBue (3aroJioBoOK) I'ox u3panus Ondamorexe /
n/n MeToIMYecKoe mocooue,
IPAKTHKYM, 1p.) HaunMeHoBaHue
p y 2 p’ BBC
1 Tpybaes IL.A. TepMonuHaMuyeckuii M 3SKCepPreTUdecKuit MOHOTpadus 2019 3bC

aHaJInu3 B TCIIJIOTCXHOJIOTHNH

«New.znanium.c
omy




8.3. Ilepeuennb mpodeccHOHAIBHBIX 0a3 JAHHBIX U HWH(OPMAIHOHHBIX CHPABOYHBIX
CUCTEM

— https://webbook.nist.gov/chemistry»;

—EnuHa komekius nudpoBbIX 00pa3oBaTEeIbHBIX PECYPCOB;

— MepepanpHblil TopTan «OTKpeITOE 00pa30BaHUEY;

- WebofScience [DnekTpoHHBIH pecypc]: MylIbTHAMCIHHUIUIMHApHAs pedepaTuBHas Oa3za
nannbix. — Philadelphia: ClarivateAnalitics, 2016 — Pesxum poctyma: apps.webofknowledge.com. —
3ari1. ¢ sKkpana. — 3. pyc., aHri;

- Scopus [DnekTpoHHBIH pecypc]: pedeparuBHas 0aza manubix. — Netherlands: Elsevier,
2004 — PexxuM goctyna: scopus.com. — 3aril. ¢ 3KkpaHa. — SI3. pyc., aHri;

- Elibrary [DnexTponHblil pecypc]: HaydHas sneKTpoHHas Oubmmoreka. — MockBa: HOB,
2000. — Pesxxum pocryna: elibrary.ru. — 3ari. ¢ skpana. — f3. pyc., aHri.

8.4. [lepeueHb MPOrPaMMHOIo0 o0ecneyeHust

Ne Haumenosanue IO PexBU3UTHI IlOI“OB?pa
n/n (nara, HOMep, CPOK ACHCTBHUA)
1 Windows 1398, 6eccpounas
2 Office Standart 1398, 6eccpounas
3 MathCAD Bepcusil4 nm 15 Akt /m ot 21.07.09 (I'oc. Kontpakt 487
ot 28.05.09), 6eccpounblit
4 Kommacc-3D beccpounas

8.5. Onucanne MaTepHaJbLHO-TEXHHUYECKOH 0a3bl, HEOOXOAMMOM AJs OCylIeCTBJIEHUSsI
00pa3oBaTeILHOIO NMPoIecca Mo JUCHUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, JIadopaTopHuii, MACTEPCKUX H

Ne Ap. 00bEKTOB /1Jisl IPOBe/ICHUs

/I | NMPAaKTHYeCKHX U JJA00PATOPHBIX 3aHATHIA,
MOMeIIEeHUH VISl CAMOCTOATEIbHOMI

padoThI 00yUaOIuXcsi (HOMep ayTUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA

1 | IlomemeHune ais CaMOCTOSTENBHON pPadoThl | CTOJBI, CTYNbS, KOMITBEOTEPHI
obyuaromuxcs (I'-401)



https://webbook.nist.gov/chemistry
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