MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE

BBICIIET0 00pa30BaHUs

«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b1.B.10

(uHOexc OucyuniuHot)

JOKYMEHT NOANMCAH
BNEKTPOHHOW NOAMNUCHIO

Ceptucbukat: 0104C9930041AF69884C90A90063ED2DBD
Bnapeneu: KpaBuosa MapuaHHa BuktopoBHa
[OeiictButenex: ¢ 02.11.2022 go 02.11.2023

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

IIpoekTHpoBaHue IHePropecypcocoeperarwmmx TeXHOJIOT Wi

(HauMeHo8aHUe OUCYUNIUHDBL)

I10 HAINPaBJICHUIO MOATOTOBKH (CHEUAIILHOCTH)
18.03.02 Duepro-u pecypcocbOeperaroiue nporecchl B XUMUYECKOM TEXHOIOTHH, He(hTEXUMHUH U
OMOTEXHOJIOTHH

HAIPaBICHHOCTD (TIPOGITH )/CrIenaTH3aIUs
PanronaibHOE HCIIOTB30BAHUE YHEPTETHYCCKUX U CHIPHEBBIX PECYPCOB

dopma o0ydeHHUs: OUHAS
I'ox mabopa: 2020

Oo6mas TpynoemMkocTs: 2 3E

Pacnpe)le.ﬂe}me YaC0B JUCHUIIMHBI IO CEMECTPpaM

Cemectp 8

®opma KOHTPOJISA 3auer Hroro
Bun 3ansaruit
Jlexumn 12 12
JlaboparopHsble
[TpakTuyeckue 22 22
PykoBocTBO: KypcoBbie paboThl (tipoekTsi) / PI'P
[TpomexyTouHas arTecTanus 0,25 0,25
KonraktHas pabota 34,25 34,25
CamocTosTenpHas padora 37,75 37,75
KoHnTpons
Hroro 72 72




Pabouyto mporpammy coctaBui(u):

Crapumuii mpernojaBaTelib, yi€HOE 3BaHUE OTCYTCTBYET, yUeHasl CTeNeHb OTCYTCTBYeT, llleBuenko
10.H.

(Oondicnocms, yuernoe 36anue, cmenetsb, @amunus U.0.)

(OondcHocmy, yuernoe 3eanue, cmenensb, Pamunus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

Vv OtcyTcTBYET

Penensent

(OoavicHOCmb, yueHoe 36anue, cmenenb, Pamunus 1.0.)

PaGouas mporpamma aucuuminHel coctaBieHa Ha ocHoBaHuu ®I'OC BO u yuebHoro miana
HanpaBieHus: oaroroBku 18.03.02 DHepro-m pecypcocOeperaronme nporecchl B XUMUYECKOU
TEXHOJIOTUH, HEYTEXUMHUH U OUOTEXHOJIOTUU

Cpok neiicTBUs padoueii mporpaMMepl AMCHHUIIMHBI 10 «31» aBrycra 2024 r.

YTBEPXIEHO

Ha 3acenannu xadenps
«XHUMHYECKasi TEXHOJIOTHSI U PECypcocOepeKeHe»

(mpoTokon 3acemaanust Ne 2 ot «19» cenrsaops 2019 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenp ocBOeHUS AMCHMILIMHBI — COPMUPOBATH KOMIIETEHIIMH OOyYaromierocsi B o0iacTu
SHEPro- U pecypcocOepekeHHss U YCTOMYMBOIO PA3BUTHUS XUMHYECKOW MPOMBIIIJICHHOCTH,
CO3MaHMSI KOHKYPEHTOCIIOCOOHBIX Ha MHUPOBOM PBIHKE XHMHUYECKUX IMPOHM3BOJCTB, peallu3aluu
WHHOBAIIMOHHBIX ~ METOJOB B XHMMHKO-TEXHOJOTHMYECKMX  Ipoleccax, MHUHUMHU3ALUU
AHTPOIIOTEHHOT'O BO3JICHCTBHS Ha OKPYXKAIOLIYIO CPENY.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

JIMCUMIUTMHBL M TMPAKTUKA, HA OCBOGHUU KOTOPBIX Oasupyercs HaHHas JUCIUILIMHA!
«MopenupoBaHue M ONTHMH3AIUS SHEPro- U pecypcocOeperarmux MpoleccoB B XUMHUYECCKON
TEXHOJIOTHH, HePTeXuMHUH H OUOTeXHONIOTUW», «TeXHonoruu MnepepaboTKH | YTHIU3AINH
0TX0J0B», «T€XHOJIOTUU OYMCTKH CTOYHBIX BOA», «lIporecchl U anmapaThl 3alIUThl OKPYKaOIIEH
Cpenb».

JIMCUMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOSHUE JIAHHOMW TUCIUIUIMHBI HEOOXOIMMO KaK
npenuectBytoinee: «lIpeaunioMuas mpakTHKay.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs1

dopMmupyembie u
pMupy NHaukaTopbl 10CTHIKEHU S

KOHTpPOJIUpYyeMble . I[Inanupyemble pe3yJbTaThl
Kowll)nengiyunu KommereHimm pyoﬁyqe}?uﬂy
(KOZL 1 HaHMEHOBaHIE) (Koa 1 HAMMEHOBaHUE)

[1K-8 - cnoco6HOCTBIO - 3HaTh:
UCIIOJTb30BATh AJIEMEHTBI — METOIOJIOTHIO aHaJIn3a
HKOJIOTO-2KOHOMHUYECKOTO KU3HEHHOTO UK
aHaJM3a B CO3JJaHUU XUMHYECKUX  TPOU3BOCTB;
JHEpro- u KpUTEpUN YCTOWYUBOCTH U
pecypcocOeperarmx 3¢ (HEeKTUBHOCTH DHEPro- U
TEXHOJIOTH pecypcocOepeeHus B

XUMHUYECKON OTPAaCIIH;

— MNCPCICKTUBHLIC HAITPAaBJIICHHUA
B  o0mactu  DJHepro- u
pecypcocOepexeHusl.

YMers:

— MPHUMEHATh 3HAHUS METOJIOB
9HEPro U pecypcocOepekeHHs
1 HUCIOJIB30BATh 3THU 3HAHUA
npu COBEPIIIEHCTBOBAaHUT
TEXHOJOTUYECKUX TPOIIECCOB,
CBSI3aHHBIX C PacXOJ0BaHHEM
NPUPOJIHBIX  PECypcoB U
3arpsi3HEHUU  OKpY)KarolIen

cpensr,

— IMPOBOJUTH DKOJIOTO-
IKOHOMHYECKYIO OIICHKY
SHEprocOeperarwImmnx

MEpONPHUITUHI U IIPOEKTOB
Bnanets:




®opmMupyembie U
KOHTPOJINpYyeMble
KOMIIeTeHIUH
(Ko 1 HAMMEHOBaHUE)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

Hna}mpyeMbIe pe3yJdbTaThbl

o0y4eHust

METOJIaMU MOJIETTUPOBAHUS
IPOLIECCOB, MPOUCXOIAIINX B
OKpyXXarolien  cpeae  Opu

IMOCTYILNICHUH B Heé
3arpA3HAOIMUX  BCHICCTB, a
TaKXE IIponeccoB,

MPOUCXOIINX TIpH  padboTe
YCTaHOBOK,
IPEI0TBPAIIAFOIINX
3arpsi3HCHHE  OKpY)Karomiei
CpeJibL.

ITK-18- crmocoOHOCTEIO
MIPOSKTUPOBATH
OTJICIIbHBIC Y3IIbI
(ammapartsl) ¢
HCIIOJIb30BaHUEM
ABTOMATHU3HPOBAHHBIX
IPHUKJIATHBIX CHCTEM

3HaTh:

— METOJHKY u CIocoObI
UCTIOJIb30BAaHUSl CTaHAAPTHBIX
MaKeTOB MIPUKJIATHBIX
porpaMm TUIst
MPOEKTUPOBAHUS  OTAEIBHBIX
y3J10B (anmapaToB)
TEXHOJIOTHYECKHUX CXEM.

YMers:

— HCIONb30BaTh  CTaHJApTHBIE
MaKeThI MPUKIIATHBIX
porpamMm TUIst
NPOEKTUPOBAHUS  OTAEIbHBIX
y3JI0B (anmapaToB)
TEXHOJIOTHYECKUX CXEM.

Bnaners:

MIPAaKTUYECKUMU  HABBIKAMHU
HCIIONB30BAHMS CTaHIAPTHBIX
IIaKETOB MIPUKJIIAHBIX
porpamm JUTS
IIPOCKTUPOBAHUS.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

Bun HaumenoBanue TeM 3aHATHIA Oo0nbem, KOHTpO.IA
Mopnyas (pa3nein) . . Cemectp Bbanusbl | UHTepakTHB, 4.| (HAHMeHOBaHUe
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLICHOYHOI 0
cpeacrsa)
Moay.n 1. Jlexmust Nel KpuTepun omeHkHM Xoja mpomecca H 8 2
WNuTerpanbHbie KpUTepUun 3¢ eKTUBHOCTH
YpaBHEHMS HCNIOJIb30BAHUS ChIPbSI.
rpeoOpa3oBaHMs
MOTOKOB BemecTBa | Jlekmust Ne2 YpaBHeHHe 6aj1aHCA MOTOKOB 8 2
Y DHEPTUH B JHEPruM.
TEeXHOJIOTUYECKUX
CUCTEMaX. Ponp HHEPTreTUIECKOTO Oananca
CUCTeMbl B peIIEHUH  BOIpOCa
sHEeprocOepeKeHusl. Koadppunuent
npeoOpa3oBaHUs
SHEPIUU " 3¢ (HEeKTUBHOCTh
(YHKIIMOHUPOBAHUS XUMHUKO—
TEXHOJIOTHIECKOW CUCTEMBI.
IIpaktnueckas | PecypcHble mOTOKH 8 4 Otuer no
pabora Nel [TocTpoeHne TEXHOIOTHYECKUX CXEM Ha MPaKTUYECKON
npumepe [TAO «Kyii6bieBA30T» pabote Nel
MopnyJb2. Jlexuus Ne3 IIpon3BoCTBO U MpEBpALEHHUE 8 2
D hekTHBHOCTH OMOMacCCHI.
TEXHOJIOTUYECKUX
[TPOLIECCOB IIpaktnueckass  |Pacder XHWMHYECKOW OKCEpruu JJIs 8 4 Otyer no
OpPraHUYECKOTO pabota Ne 2 pa3HbIX BEIIIECTB oTcyera " PaKTUYECKOMY
KOMIUIEKCA. TEMITepaTypbl OKPYXKAIOLIEH CpeIbl 3aHsATHIO No 2




DopMBbI TEKYLLET0

«ToA3» Ha mpuMepe UCTIOJIb30BaHUS
0TpabOTaHHBIX OTXOJI0B TAHOJIAMUHOB.

. KOHTPOJIA
Bun HaumenoBanue TeM 3aHATHIA Oo0nbem,
Mopnyas (pa3nein) . . Cemectp Bbanusbl | UHTepakTHB, 4.| (HAHMeHOBaHUe
y4eOHoii padoThI (yuedoHoO¥ padoThI) u.
OLICHOYHOI 0
cpeacrsa)
[TpomesxyTouHas
aTTecTanus [TpoMeKyTOUHBII
8 0,25 - -
TECT
Moayas 3 Jlexnus Ned Hcnonb3oBanne BTOPUYHBIX 8 2
CucTeMHBbIH 0X0/ HEPropecypcoB B XUMHUYECKUX
DHEPro- U IpOU3BOACTBaxX. MHTEerpanus
pecypcocOepexeHns IIPOU3BOJICTB.
B XUMHUYECKON IIpaktnueckas |I¢dpeKTHBHOCTH HHTETPALMH 8 4 Otuer no
TEXHOJIOTUH. pabota Ne3 NPOLIECCOB HA MpUMepe [IPAKTUYECKOMY
NMPOU3BOJACTBA AaMMHAKA. 3ansaTuio Ne 3
AHanu3 WHHOBAIIMOHHBIX
TEXHOJOTMYECKHUX peleHuin ,
BHepeHHbIX Ha [TAO «ToA3».
[Ipaktnueckass  |IHHOBallMOHHBIE TEXHOJIOTMUYECKHE 8 4 Otuer no
pabota Ned pewenus, peanuszyemsle Ha [TAO [IPAKTUYECKOMY

3ausaThio Ne 4




Mopnyas (pa3aen)

Bun
y4eOHoii padoThI

HaumenoBanue TeM 3aHATHIA
(yuedoHoO¥ padoThI)

Cemectp

Oo0nbem,

Banasl

HNHuTepakTus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacrsa)

Jlexmmst Ne 5

CHusKkeHMe BpPeIHOT0 BO3/IeCTBHS
JHEPreTUYEeCKUX MPoueccoB HA
OKPY:KAKIILYIO cpeay.

CHuxenue BLI6pOCOB OKHUCJIOB CCPHI,
OKHCJIOB a30Ta, OKCHUJOB YIJjiepoJa Ha
(l)aKeJ'ILHLIX YCTAaHOBKAX,
30JI0YJIaBJIMBAHUA HaA TCIIJIOBBIX
QJICKTPOCTAHIIUAX.

Jlexmust Neb

B3aumocBs3b XHMHYECKOH 0Tpacu,
IKOJIOTHH H

TePMOJAMHAMMKH.
B3anMo00ycioBiIeHHOCTh MEXIY
3aIIUTONM  OKPYXKAWOIIEW MPHUPOJHOU
cpenbl

oT HETaTUBHOI'O BOSI[CI\/’ICTBI/H[
XUMHYECKOM  NPOMBINUIEHHOCTH U

TEPMOJUHAMUYECKON M 3KOHOMHUYECKOM
3¢ (HEKTHBHOCTHIO TEXHOIOTHUECKHUX
MIPOLIECCOB.




DopMBbI TEKYLLET0

. KOHTPOJIA
Bun HaumenoBanue TeM 3aHATHIA Oo0nbem,
Mopnyas (pa3nein) . . Cemectp Bbanusbl | UHTepakTHB, 4.| (HAHMeHOBaHUe
y4eOHoii padoThI (yuedoHoO¥ padoThI) u.
OLICHOYHOI 0
cpeacrsa)
IIpaktnueckas  |Ilyrm MOBbIIIEHUSA 8 6 Otuer no
pabota Ne 5 3Heprod(ppeKTHBHOCTH [IPAKTUYECKOMY
NPON3BOJCTBA 3aHATHIO No 5
MogepHuzanust  cxeMbl  (aKeIbHOTo
XO035MCTBA JEHCTBYIOLIUX IPOM3BOJCTB
00O «TonpaTTUKAYIYK»
CamocrositensHa |[loaroroBka OTYETOB MO MPAKTHYECKUM 8 37,8
s paboTa. 3aHATHSIM W JIAOOPATOpPHBEIM padoTam.
W3yueHne TeopeTnyeckoro Marepuania.
Hroro:| 72




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

[Ipu

pcajin3annumn JUCHUITIIMHBI ImpeamnojaaracTcsa HCIIOJIB30BaHUC TEXHOJIOTHI

TPAIUIIMOHHOTO OOYUCHUS: JICKITUH, TPAKTHYCCKHUE 3aHATUS. JICKIIUU C AIeMEHTaMU JTUCKYCCHUH, C
UCIIOJIb30BAaHUEM TEXHOJIOTUH DPa3BUTHUS KPUTHUYECKOTO MblluieHus. llpakTuueckue 3aHATUS C
00CYXJIEHUEM PE3YNIbTATOB ACSITEIbHOCTH.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIJIMHBI

BreimonHeHne TPAKTHYECKUX 3aHATUW JOMKHO OBITh O(OpMIIEHO B TETpagu s
MPAKTUYECKHUX paboT, M BKIIOYATh B ceO:

1.
2.
3.

o~

HaunmenoBanue u BapuaHT pabOTHI.

VcxonHble qaHHBIE.

TexHosornueckass cxema (ammapaTrHas CXxema), HapUCOBaHHAsl C HMCIOJIb30BAaHUEM
IIPOrpaMMHOr0 00ecreueHusl.

Onucanue npeanaraéMoro peeHus.

OO11ee 3akiII0YeHUE 110 pe3ysbTaTaM padoThlI.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
(nm ee yacTH) OLICHOYHOI'0 CpeaCcTBa
8 I1K- 8 OTueThl 10 NMPAKTUYECKUM 3aHATHAM Nol -
o.
Bomnpocs! k 3auety Nel-No52.
8 I1K-18 OT4eThl O MPaKTUYECKUM 3aHATHAM Nel -
5.

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTEepUalibl, H606X0}1HMBIC AJIA TEKYLIECT0 KOHTPOJIsA

7.2.1. TunoBble NPAKTHYECKHE 32 JAHUS
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

IIpakTHyeckoe 3anaTHe Ne 1
PecypcHblie noTOKH
[Toctpoenue Texnonornueckux cxem Ha npumepe [TAO «KyiiOpieBA30T»
Lean pabdoThI: moaydyeHrE MPAKTUUECKUX HABBIKOB MIOCTPOCHHS TEXHOJIOTHYECKUX CXEM.

3ananue: [Ipoananm3upoBarh TexHOJOTUUECKHUM periiaMeHT. CocTaBUTh TEeXHOIOTHYECKYIO
cxemy. Onpenenutb pecypcHble TOTOKH.

Jlano:

OTtneneHue ruAPOKCUIAMUHCYNIb(AaTa U KaIbIIMHUPOBAHHOM cofbl 11exa Ne23 mpou3Bo/IcTBa
KampoJjiakTamMa, MNpE€AHAa3HAYCHHOC JId TCPMHYCCKOIO 0663Bp€)KI/IBaHI/I$I KHUCJIBbIX WU MCJIOYHBIX
CTOKOB, TepepabOTKHM OpraHUYeCKHX TMOJIYMPOAYKTOB IIEXOB MPOM3BOJACTBA KalpojakTama, ¢
MIOJIy4EHHUEM IUIaBa KaJbLIHHUPOBAHHOMN COJIBI.

Kpurtepun onenku:

OrneHKa «3a4T€HO» BBICTABISETCS CTYICHTY, €CIU OT4eT O(OpPMIIEH B COOTBETCTBUU C
TpeOOBaHUSIMHU, YKa3aHHBIMU B YY€OHO-METOAMYECKOM IMOCOOHH, CEIaHbl HEOOXOAUMbIEC BHIBOJIBI.
CTyaeHT npaBuIbHO OTBEYAET HA JIBa KOHTPOJIBHBIX BOIIPOCA.

Or1eHKa «HE 3a4TEHO» BBICTABIISETCS CTYACHTY, €CIM pacueT MPOU3BENICH C OITMOKaMHU, HE B
COOTBETCTBUU C TpeOOBAaHUSMHU, yKa3aHHBIMH B YU4E€OHO-METOJUYECKOM MOCOOWHU, CTYAEHT HE B
COCTOSIHMM TPOKOMMEHTHPOBATh XOJ pPabOThl W €€ pe3yNbTaThl, OTBETUTh Ha KOHTPOJHHBIC
BOITPOCHI.

IIpakTnueckoe 3ansaTne Ne 4
Pacuet XuMU4eCKO# dKCEPTryu JUIsl pa3HBIX BEUIECTB OTCUETA U TEMITEPATypPhl OKPYXKaromen
CpEIBl.

ean pabdoThl: MpUOOPETEHNE HABBIKOB pacueTa XMMHUYECKON YKCEPTUH 110 METOJIUKE.

3agaHue: paccuuTaTh JKCEPTUIO Mpoliecca O0XKHUra IEMEHTHOTO KIMHKEpa W3 ChIPbS,
HeCoJIeprKallero MpuMeceil Mpu UCIoIb30BaHUH B KaueCTBE TOIJIMBA MPUPOTHOTO rasa.

Hano:

XUMUYECKHE COETUHEHHS, COJEpKallhecs B ChIpbe, KIMHKEpE, TOIUIMBE M OTXOMASIINX
razax, Oymy comepxatsb 9 anementos: Al, C, Ca, Fe,H,Mg,N,O,Si.

KoHTpoJibHbIE BOPOCHI:

1. Yro takoe sHeprust [ m66¢ca?

2. Yrto Takoe SHTpONUs?




3. Yt0 Takoe YHTAITEONUA?
4, 3aBUCHMOCTB KCEPTUH OT TEMIIePaTyphl?

Kpurepun oneHku:

OI_ICHKa «BauTCHO» BBICTABJIACTCA CTYACHTY, CCJIIM OTYCT O(bOpMHeH B COOTBCTCTBHUU C
TpeOOBaHUSMH, YKA3aHHBIMH B Y4€OHO-METOJUYECKOM MOCOOUH, ClIeTaHbl HEOOXOIMMBbIE BBIBOJIBI.
CTYI[CHT MPpaBHUJILHO OTBCYACT HA IBA KOHTPOJILHLIX BOIIPpOCA.

OneHka «He 3aUTEHO» BBICTABIIAETCS CTYJEHTY, €CJIM pacueT MPOU3BEIEH ¢ OINOKaMu, HE B
COOTBCTCTBUHU C Tpe6OBaHI/I$IMI/I, YKa3aHHbBIMU B y‘I€6HO-MeTOI[I/I‘-ICCKOM HOCO6I/II/I, CTYACHT HC B
COCTOSTHUM MPOKOMMEHTHUPOBATh XOJ pabOThl M €€ pe3yldbTaThl, OTBETHUTb HA KOHTPOJIbHbBIE
BOIIPOCHI.

IIpakTHyeckoe 3ansaTHE Ne 7
[Tyt noBbImenus 3HeprodPpPpeKTHBHOCTH MPOU3BOJICTBA.
MonepHu3zaius cxembl (PakeITbHOT0 X03HUCTBa eCcTBYIOMmUX mpou3Boacts OO0
«TonparTukayayK»

3aganme: pa3paboTaTh TEXHOJIOIMYECKHE CXEMbl MOJAEPHM3ALMU CXeM (haKeIbHOIo
XO0341CTBa.

Jlano:

TexHonOrMYeCcKHii perimaMeHT (HakeaTbHOTO X035HCTBA.

AJiropuT™m:

1 IIpoananu3upoBaTh TEXHOJIOIMUECKUN PETIaMEHT.

2 Hapucosats B KoMiiace ynpomeHHy0 TEXHOJIOTHYECKYIO CXEMY.

3 YCTaHOBHTH pacmpe/iesieHHe TOTOKOB.

4 TIlpemtoXuTh BapHAHTHl TOBBIMIEHUS HHEProd(EKTUBHOCTU. (HANpUMep, 3a CueT
CHIDKCHUS MOTPEOJICHHS TIPUPOTHOTO ra3a U Mepexojia ¢ BOISHOIO Mapa Ha BO3AYX JUIS IPOTYBKH).

O1meHKa «3a4TE€HO» BBICTABIIAETCS CTYAEHTY, €CIIM OT4ET O(QOPMIIEH B COOTBETCTBHM C
TpeOOBaHUSAMH, YKa3aHHBIMU B y4€OHO-METOIUUYECKOM MOCOOUH, C/IeaHbl HEOOXOIUMbIE BBIBOIBI.
CryneHT npaBWJIbHO OTBEYAET HA JIBa KOHTPOJBHBIX BOMPOCA.

O1eHKa «He 3aYTEHO» BBICTABISETCS CTYICHTY, €CIIM pacyeT MPOU3BE/IeH ¢ OIINOKaMH, HE B
COOTBETCTBUHU C TpPeOOBaHUSIMH, yKa3aHHbIMU B y4e€OHO-METOJUYECKOM IMOCOOWH, CTYIEHT HE B
COCTOSIHUM MPOKOMMEHTHPOBAaTh XOJI paOOThl M €€ pe3yiabTaTbl, OTBETUTh Ha KOHTPOJbHBIE
BOIIPOCBHI.



7.3. OueHoYHbIe cpelcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HTOraM OCBOEHMA
JAUCHMILTUHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 8_

z

Bomnpocsl k 3a4ety

=
~
=

Uto yuuThIBaeT (pU3MUECKast K XUMHYECKast SKCEPruu?

OxapakTepu3yiTe 3aMKHYTBIHM LIUKJI KPYTOBOPOTa JIEMEHTOB.

OCHOBHbIE TEXHOJIOTUHU MTPEBPAIICHHUS] OMOMACCHI.

OCHOBHBIE TEXHOJIOTUH IMpCBPalICHUA 0HOMAacCHI.

TepmoanaaMudeckas 3 (HEeKTUBHOCTH MPOU3BOACTBA AMMHUAKA.

YTI/IJII/ISaIII/IFI OKHCJIOB OKCHJIa B IIPONU3BOACTBE a30THOM KHCJIOTHI.

BI/IOKOHBepCI/IH JIUTHOLCJUIFOJI03HbBIX OTXOO40B.

PGKYHepaIII/IH TCIJIa JbIMOBBIX I'a30B.

©IONS R WIN -

TepMO,I[I/IHaMI/I‘leCKI/IC KpUTCPUHU aHAJIM3a YCTOﬁqHBOCTH pa3sBUTHUA U pecypcoc6epe>KeHI/I>1.

[EEN
o

TepMOIlI/IHaMI/I‘IeCKaFI MEPCICKTUBA UCITIOJIb30BAHUA COJIHCYHOM OHCPIHUHU.

-
-

Metoaoorus aHajin3a >KM3HEHHOI'O IIUKJIa BEIIeCTRA.

[EEN
N

DKOJIOTHYECKOE OIrpaHU4YCHUC U PA3BUTHUC.

[EEN
w

Kputepun ananusa ycTOHYMBOCTH U peCypcocOepekeHusl.

-
>

[TepBUUHbIE SHEPTETHYECKHE PECYPCHI.

[EEN
o1

Bropuunsie sHEepreTuuecKue pecypehl.

-
S

DHeproaGpheKTUBHOCTH, SHEProcOepeKeHUE, SHEPTeTUIeCcKasi ONTUMHU3ALIUS.

[EEN
~

Enunuibr usmepenus sHepruu. DHeprusi, padoTa U MOIIHOCTb.

-
o

[TouBo3amUTHEIE 3Heproc6epera}oume TCXHOJIOTNHA

-
©w

[TpuHIMIBI CO3aHUS PecypcocOeperaroux TEXHOIOTUH.

)
©

HpI/IHHI/IHBI OKCEPreTUICCKOro aHajini3a TCXHOJIOTHYCCKHUX CUCTEM.

N
[

ITpumeHeHne HOBBIX 3Heprocoeperaronmx TexHoaorui B XKKX

)
'\) -

be3oTxoaH0€ 1 ManmooTX01HOE TTPOU3BOACTBO. OCHOBHBIC TPUHITUTIBI

)
W

Hcnons3oBaHue IMPOMBINIJICHHBIX OTXOAO0B B CTPOUTCIIBHOM KOMIIJICKCE

()
b

HpI/IMeHeHI/IG HETpaAUIUOHHBIX HCTOYHUKOB SHEPTHUU

)
o

Ouenka 5HeprodPGEeKTUBHOCT Ha OCHOBE aHalM3a SHEPreTHUYECKUX W TEIUIOBBIX
OasaHCOB

26.| Metron b. Jluaxopda wmnu Pinch-aHanu3 mnpu onTUMU3aLUU peKylepanuu Temjia B
CJIOKHBIX SHEPTOTEXHOJOTNYECKUX CXEMAX

27.| Cunepruueckue 3pQPeKTsl pecypcodHeprocOepekeHus] B MPOMBIIIICHHBIX XUMHUYECKHX
KJIacTepax M TEXHOMapKax

28.| CoBMeCTHOE MPOU3BOICTBO XUMUYECKUX ITPOTYKTOB.

29.| BiiusiHue yBenmuueHuss MOIIHOCTEH, Ko3(duimeHTa WCIONb30BaHUS MOIIHOCTEH H
[I1yOMHBI IepepaOOTKH ChIPbsl HA SHEProNnoTpeOIeHNe

30.| YTunmuzanus Tersa BEeHTUISIIUOHHBIX BEHIOPOCOB

31.| Yrwimsanus Tenia HU3KOTEMITEpaTypPHBIX JIBIMOBBIX Fa30B

32.| Yrumzamus Temia oTpaboTaHHOTO Tapa.

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

34.| CucteMbl MEHEPKMEHTA KaueCTBa B PECYpPCOIHEPTOCOCKPEKEHUN

35.| IlepepaboTka 0TpaOOTaHHBIX KaTATH3aTOPOB U COPOCHTOB.

36.| DHeprocOeperaromue MpoIecchl OYUCTKU MBUIETa30BBIX BEIOPOCOB.

37.| DHeprocbeperaroire nporeccs nepepadoTku HedTecoaepKaIiux 0TX0I0B

38.| AcmekThl pecypcocOepekeHus! B IPOSKTUPOBAHUT




Ne
w/n Bonpocs! k 3auety
39.| BiusHue yBenuyeHHs MOILIHOCTEH, KO3(@ULMEHTa HCHONb30BaHUS MOILHOCTEH H
rI1yOMHBI IepepabOTKHU ChIPbs HA SHEPronoTpedIeHne
40.| I'nbpuan3anus TEXHOJIOIHYECKHX CXEM KaK METOJl SHEPro- U PecypcocOepeskeHus
41.| Vcrionb30BaHNE PELMPKYIISALMH JUIsl TIOBBILIEHUS CEJIEKTUBHOCTHU CIIOKHBIX XUMHUYECKUX
pEeaKuui.
42.| VICTOUHUKU BTOPUYHBIX SHEPIOPECYPCOB U CIIOCOOBI MX PALMOHAIIBHOIO UCIIOIb30BAHUS.
43.| OcHOBHBIE CTIOCOOBI MOBBIICHUS YHEPTOdPPEKTUBUOCTH Ha 3aBOJAX.
44| IIpuHIMIIBI SKCEPreTUYECKOTO aHAIN3A.
45.| TepmoarHaMU4eCKUE MPUHIMIIBI ONTUMHU3ALMH CUCTEM
46.| TexHUKO-23KOHOMUYECKHE TPUIIOKEHUS DKCEPTUU.
47.| IloHsiTHE BOAHOIO MUHY-aHAIN3a XUMHKO-TEXHOJOIHUECKUX CUCTEM
48.| Hopmbr BomomotpeOnenuss s npennpusitaid. Co3gaHHe 3aMKHYTBIX BOJIOOOOPOTHBIX
IIKJIOB.
49.| IlpoMbllUIeHHBIE KJIacTepbl Kak (popMa HHTETPALUU JUIsl pecypcocOepeKeHuU .
50.| EBponeiickue XuMHYECKUE KIacTephl
51.| dakTopel pecypco3HeprocOepexeHnss B IMPOMBINUIEHHbIX KkiacTepax. CelppeBas U
DHEPreTHYECKasi CHHEPTHUs B KJIaCTepax.
52.| Onenka pecypcodPpGeKTHBHOCTH Ha OCHOBE aHAIM3a MAaTCPUAIBHBIX OaJIaHCOB.
7.3.2. Kputepuu 4 HOPMbI OLEHKH
dopma
NpoBeeHHUs!
Cemectp . Kpurtepuu u HopMbI OLleHKH
NPOMeKYTOYHOM
aTTecTaluu
8 3auer «3a4TEHO» OtBer Ha TEOPETUUYECKUI
MaTtepuaig 1o OJHOMY M3 JBYX
TEOPETUIECKUX BOTIPOCOB
HOJIHBIH, OTBETHI Ha
JIOTIOJTHUTEIbHBIE  BOTIPOCHI  TIO
TEOPETUYECKOMY MaTepuany
JMOJDKHBI ~ OBITH  ONU3KUMHU K
TEOPHH.
«HE 3aYTEHO» He oTBewaer HM Ha OIWH W3
TEOPETUYECKHX  BOIPOCOB, HE
MOXKET OTBETHTh HH Ha OJHH
JIOTIOJTHUTEIIBHBII BOIPOC.




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoanuyecTtBO B

HAYYHOU
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3nanus ounoamnorexe /
n/n MeToIMYecKoe nocooue,
MPAKTHKYM, Ip.) HaumeHoBaHue
P »AP- 3BC
1 Beromkun A.T. TexHuveckue cpeicTBa MHKEHEPHON yaeOHoe ocooue 2022 OBC «Jlanby
AKOJIOTHH: yueOHOe mocobune
2 nox obuieit pepakiueit I'. | OCHOBBI XUMHUYECKON TEXHOJIOTHUU: yU€OHO- | y4eOHO-METOAUYECKOE 2018 OBbC «Jlanb»
. Ocranenko METOJINYECKOEe ocodue nocobue
3 Eropos B.B. DKOJIOTHYECKast XUMUs: yueOHOe mocooue yaeOHoe ocooue 2022 OBC «Jlanby
4 3axapoB M.K. DHeprocoeperaromas peKTHPUKAIUS yaeOHoe ocooue 2022 OBC «Jlanby
5 JlykmanoBa A.JL. IIpoueccel ¥ anmapaTsl  XUMHYECKON yuebHoe rnocobue 2020 9bC
TexHojoruu. [IpuMeps! 1 3amaum. «New.znanium.c
om»
8.2. lonotHuTEIBHAS JIATEPATYPa
KoanuecTBo B
Tun (yueOHUK, ydeOHOE .
HAYYHOI
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEJH 3arsiaBue (3aroJioBoOK) I'op u3panus Ondmorexe /
n/n MeToIMYecKoe mocooue,
IPAKTHKYM, 1p.) HaunMeHoBaHue
P YM, Ap- 3BC
1 Tpy6aes I1.A. TepMmoguHaMUUeCKUiT W DKCEPreTUYECKUM MoOHoOTpadus 2019 9BC

aHaJIn3 B TCIINIOTCXHOJIOTNH

«New.znanium.c
omy




8.3. Ilepeuennr mpodeccHOHATBLHBIX 0a3 JAHHBIX M HMH(POPMAIMOHHBIX CHPABOYHBIX
cucTeM

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

—Enuna xomnekuus nudpoBbix 00pa3oBaTEIbHBIX PECYPCOB;

— @enepanpHblil nopran «OTKpeITOE 00pa30BaHUEY;

- WebofScience [DnekTpoHHBIH pecypc|: MyJIbTHAUCHMIUIMHApPHAS pedepaTuBHas 0a3za
nannbix. —Philadelphia: ClarivateAnalitics, 2016 — Pexxum nocryma: apps.webofknowledge.com. —
3ari1. ¢ sKkpana. — 3. pyc., aHri;

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

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

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneyeHu st

Ne Haumenosanue IO PexBU3UTHI uorma?pa
n/n (nara, HOMep, CPOK ACHCTBHUA)
1 Windows 1398, 6eccpounas
2 Office Standart 1398, 6eccpounas
3 MathCAD Bepcusl4 wu 15 Akt /m ot 21.07.09 (I'oc. Kontpakt 487
ot 28.05.09), 6eccpounblit
4 Kommacc-3D beccpounas

8.5. Onucanne MaTepHaIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYyLIeCTBJIEHHA
0o0pa3oBaTeIbHOIO MpoLecca Mo JHCUUIIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, 1a00paTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB /1JIsl IPOBe/ICHUs!

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

padoThI 00yUaOIuXcsi (HOMep ayTUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA

JIaGopartopus "[Iporeccs! 1 anmaparbl Crombl YYCHHUYECKHE, CTOJIBI
3aIUTHl OKPYXKAIoIen cpebl'. KOMIIBIOTEPHBIE, CTYJIBSL. JIOCKa
VYyeOHast ay1uTopust AJisi IPOBEICHUS NepeBUKHAs, MPOEKTOP, HOYTOYK, dKpaH
3aHATUNA CEMUHAPCKOIO THUIA. IIEPEHOCHOMH, yCTaHOBKa
VYyeOHast ayuTOpus AJis KypCOBOTO TEXHOJIOTUYECKOTO KOMILJIEKCa,

1 | mpoekTHpoBaHUs (BBIMOJIHEHHUS KYPCOBBIX MIO3BOJIAIOIIAs CHU3UTH PACIPOCTPAHEHUE
pabor). YueOHas ayauTopus JJIs IPOBEICHUS | adPOIUCTIEPCHOM CUCTEMBI B
TPYMIOBBIX U WHAUBUAYAIbHBIX IIPOCTPAHCTBE, I1K-7, CTEH]L
KOHCYJbTalnil. YueOHas aynutopus 1is nH(pOpMalMOHHBIN 11/a467.

[POBE/ICHHS 3aHATHI TEKYILEr0 KOHTPOJIS U
npoMexyTouHoi arrecraimu. (A-409)

JlaGoparopus "IIponeccoB u AXII". JlaBopaTopHble yCTaHOBKU IO H3YYEHHUIO
VYuebHas  ayauTopus AN TPOBEACHHUS | Ipolecca  pekTudukanuu, — mpoliecca
3aHATUH  CEMHHApCKOTO THma. Yd4eOHas | Teruonepenaun  (Tpydba B TpyOe),
ayaUTOpUsl JUIsI KypCOBOT'O NPOEKTUPOBAHUS | TabopaTopHas YCTaHOBKA Ui M3MEPEHHS

2
(BBITIOJTHEHUST KYPCOBBIX paboT). YueOHas | JaBJICHHS, CTaIlMOHAPHOE Meaua
ayaMTOpUsl Ui TPOBEACHHUS TPYNIOBBIX M | 000OpyAOBaHHE, MHTEPAKTHBHAs JOCKA.
WHIWBUIYAIBHBIX KOHCYJAbTanud. YueOHas | CTomb YUCHHUYECKHE, CTYIIbS

ayIATOpUsl I IPOBENCHMS  3aHATUN | YYCHUYECKUE.



https://webbook.nist.gov/chemistry

n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa0OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0yuarmmxcsi (HOMep ayAUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

TEKyIIero KOHTPOJS M  MPOMEKYTOYHOM
arrectanuu. (A-118)

IToMerenne Ui CaMOCTOSTEIBLHONU PabOTHI
obyyaromuxcs (I'-401)

CTOJ'IBI, CTYJIbA, KOMIIbXOTCPbI
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