MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEILHOE YUPEIKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUH rOCYIapCTBEHHBI YHUBEPCUTET)

OOKYMEHT NMOAMNMMCAH
QNEKTPOHHOW MOAMUCHLIO

b1.B.15

(UHOeKc OUCYUnIuHbl)

CepTudbukat: 0104C9930041AF69884C90A90063ED2DBD
Bnapgeneu: KpaBuosa MapvaHHa BuktopoBHa
[DevictButeneH: ¢ 02.11.2022 po 02.11.2023

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

IIpoueccsl U anmapaTbl B XMMUY€CKOI TEXHOJOIMH U OMOTEXHOJIOTHHU

(HaumeHo8aHUe OUCYUNIUHBL)

10 HAPABJICHUIO TIOJITOTOBKH
18.03.02 Duepro- u pecypcocOeperaroniie npomuecchbl B XMMUYECKOW TEXHOIOTHH, He(DTeXUMUH U
OMOTEXHOJIOTHHI

HaIpaBJIEHHOCTH (MPOhHUIIb)
ParnmoHansHOE IPUPOIONIONB30BAHNE, PEIIUKIIMHT U YTHIIN3ALUs OTXOJ0B

®dopma o0ydeHusI: 3a09HAs
I'on Habopa: 2020
O6mras TpynoeMkocTb: 5 3E

PacnpenesieHue 4acoB JUCIHHUIIMHBI 10 ceMeCTPam

Cemectp 4

dopma KOHTPOJIsA KP, Hroro
Buj 3ansarui DK3aMeH
Jlexuyn 4 4
JlaGopaTopHble 4 4
[TpakTnueckue 4 4
PykoBOICTBO: KypCOBBIE paOOTHI 1 1
ITpoMexyTouHasl aTTeCTalMs 0.35 0.35
KonTakTHas pabora 13.35 13.35
CamocrosTenbHas paboTta 158 158
KonTpons 8.65 8.65
Hroro 180 180




Pabouyto mporpammy coctaBui(u):
JoueHt, noneHt, k.x.H. Opnos FO.H.

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

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

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

X OtcyTcTBYET

Peniensent

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

PaGouas mporpamMmma AuCHMILTUHBL cocTaBiieHa Ha ocHoBaHUU OI'OC BO u yyeOHoro 1miana
HanpasneHus: nmoaroroBku 18.03.02 DHepro- m pecypcocoOeperaromme Mmpouecchl B XMMHICCKON
TEXHOJIOTUH, HEPTEXUMHUH U OMOTEXHOJIOTUN

Cpok neiicTBusi padoueii mporpaMMsbl AUcUMILIMHBI 10 «31» aBrycra 2025r.

YTBEPXIEHO

Ha 3acenanuu xadenps
«XHUMHYECKask TEXHOJIOTHSI U pecypcocOepexeHre)

(mpoTokon 3acemanust Ne 2 ot «19» centaops 2019 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

HGJIB OCBOCHUA NUCHUIIIIMHBI — q)OpMI/IpOBaHI/Ie Y CTYACHTOB CUCTCMHOT'O IMPEACTABJICHUA O
mponeccax XHMHYSCKOM TEXHOJIOTHH, IIPOTEKAIOIIUX B allIaparax ajd UX OCYHICCTBIICHUA.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

JIMCIUTIIMHBL M TPAKTUKH, HAa OCBOCHHHM KOTOPBIX Oasupyercs IaHHAas JUCIUTLIMHA!
BHICIIIAsE MaTeMaTuka; Qu3uka; oOmias U HEOpPraHWYECKas XUMUS; OpraHUYecKas XUMHUS, OOIIas
XUMUYECKast TEXHOJIOTHS; PU3HIeCKast XUMHUSI.

JIMCUMIUTUHBIL U TPAKTUKH, JUISI KOTOPBIX OCBOEHUE JTaHHOM MUCIUIUIMHBI HEOOXOIMMO Kak
NPE/IIECTBYIOIIEE: TEXHOJOTHS TIepepaboTKM W YTWIM3ALUU  OTXOJOB, OHWOTEXHOJIOTHS;
MOJICJIMPOBAaHUE M ONTHUMM3AIMS SHEPro- U pecypcocOeperarimx MpoLleccoB B XUMUYECKOU
TEXHOJIOTUH, HE(PTEXUMHH W OWUOTEXHOJOTMH, MPOLECCHl M amlmaparbl 3aIlUThl OKpY’Karomen
Cpelpl; BHepropecypcocOeperaromme TEXHOJIOTUH; TEXHOJOTUU OYHUCTKH CTOYHBIX  BOJ;
TEXHOJIOTUH TTepepabOTKH IMOJIMMEPOB.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

dopmupyemble U
NHaukaTopbl 10CTHXKEHUST
KOHTpPOJIUpYyeMble . I[Inanupyemble pe3yJbTaThl
KOMIIeTeHIUI
KOMMEeTEeHIUH o0yJeHuUs
(Koa 1 HAMMEHOBaHUE)
(Ko 1 HAMMEHOBAHUE)

TOTOBHOCTb OCBauBaTh U 3HaTh: OCHOBBI COBpPEMEHHOM

IKCILTyaTUPOBATh HOBOE TEXHOJOTHH W OCOOCHHOCTH PabOTHI

o0opynoBaHue, 00Opy/lOBaHUsl, OCHOBBI IPOrPaM-

IPUHUMATH YYaCTHE B MUPOBaHUS MPOYUIAKTHICCKUX U

HaJIa)KUBaHUH, PEMOHTHBIX pPadoT.

TEXHHYECKHUX OCMOTpax, YMeTh: Ha OCHOBE JTHX 3HAHHM

TEKYIIUX PEeMOHTAaX, BHOCHUTh KOPPEKTHBBI B  PadoOTy

MPOBEPKE TEXHUIECKOTO o0oOpy/loBaHus;  IUTAHHPOBATh U

COCTOSTHUSI 000pYIOBAHUS IPOBOAUTH MPOQPHUIAKTUKY U PEMOHT

U TIPOTPaMMHBIX CPE/ICTB 000py/IOBaHUSI.

(TIK-7) Brmamers: wuHbOpMammeii 0 HOBBIX
XUMHYECKHIX TEXHOJIOTHSIX "
000py/IOBaHUH, METO/IaX MPOBEICHUS
poHIIaKTUKH TEXHHYECKOTO
COCTOSIHUSI 00OPYAOBaHMUSL.




4. CTpyKTYypa U cofepKaHMe JUCHUILTHHBI

®DopMbI TEKYLIET0

Bun . KOHTPOJIs
Monayan . HaumeHoBaHUe TeM 3aHATHIA
yueOHoM . Cemectp | O0beM, .| banabl | UHTEpakTHB, 4. (HauMeHOBaHUe
(paznen) (yueoHo¥#i paGoThI)
padoThbI OLICHOYHOI'0
cpeacTsa)
Knaccudukanus OCHOBHBIX XUMHUKO- 4 2 - HOCPEICTBOM  |Bonpocsi k sk3ameny
ekl TEXHOJIOTUYECKUX MIPOIIECCOB. OO0mue «OHJIAMH- No 1-2
MPUHIIMIIBI PacyeTa XUMUYECKUX MPOILIECCOB U KOHCYJIbTAIIAH.
anmapaTos.
[IpakTueckoe 3aHATHE Nel. 4 2 10 Boinonnenue Omuem no
IManpoMexaHuUecKue mpoIEecChl NPAaKTUYECKOTO  [NPAKMUYECKOMY
3aJaHusg clanamuio No [
1 KOHCYJIbTaIIUEN
p npenojaBarens Ha
dbopyme u uepes
KOMMEHTapuu B
Monys 1. 3aJaHUsX.
I'mopomexa-
AP 4 2 - NOCPEACTBOM  |Bonpocsi k sk3amery
HUYECKHUE NneansHbie U peallbHbIC KUJTKOCTH. .
Jlex2 «OHJIAlH- e 3-4
TIPOIIECCHI ['unpaBnuka v THAPABINYECKHUE TTPOLIECCHI.
KOHCYJIbTAIIHH.
Bupryanenas naboparopHas pabora Ne 1. 4 2 10 Beimmonnenue Omuem no
IMuapoauHamuyeckue PEKUMBI TEUEHUS nabopaTopHOH nabopamopHoi
KHUIKOCTU paboThI clpabome Ne 1
KOHCYJIbTaI[uen
JIa61 Y,
npernoaaBaTens Ha
dbopyme u depes
KOMMEHTapuu B
3aJTaHUsAX.
CP OCHOBBI THUJIPOKMHETUKH U THIAPOJUHAMHKHU. 4 9 - - Bonpocul k sx3ameny

TpyOonpoBoasl. Hacocs! u koMmnpeccopsl.

We 4-10




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaumenoBanue TeM 3aHATHIA
yueOHoit N Cemectp | O0beM, u.| Bbanabl | UHTepakTHB, 4. (HamMeHOBaHMe
(paznen) (yueoHO¥i padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
l'unpomexaHuueckue MpoLEcChl pa3aeiaeHus 4 9 - - Bonpocul k sx3ameny
CP HEOJHOPOAHBIX  cHCTeM.  MaTepuaibHbIi We 11-12
OanaHc nporiecca pazaeneHusi. OTcrauBanue
Bupryanpnas naGoparopnas pabora Ne 2. 4 2 10 Boinonnenue Omuem no
CKOpOCTh  TpaBUTALMOHHOTO  OCAXICHHS nabopaTopHOH nabopamopHoi
YaCTHI] paboThI cpabome Ne 2
KOHCYJIbTaI[uEN
Jla62 4
npenojaBarens Ha
dbopyme u uepes
Monyns 1. KOMMEHTapuu B
FI/I,I[pOMeXEI- 3aJaHUAX.
HUYECKHE CP OcaxaeHue I0J JEHCTBUEM IEHTPOOCIKHBIX 4 9 - - Bonpocul k sx3ameny
IIPOLECCHI CHJI, DJICKTPUYECKOTO TTOJIS. We 13-14
4 9 - - Bonpocwl k axzameny
CpP ®unpTpoBaHue. Mokpas 04UCTKa Ta30B.
P P Ne 15-18
IIepememmBanue B KUIKOU cpene. 4 9 - - Bonpocut « sxzameny
CP [IceBnooxxmxeHne  TBEPAOTO  3€PHUCTOTO We 19-21
Marepuaa.
4 0.35 - Ananus mexywetl
cnesaemocmu npu
ITA [Ipomexxyrounas arrecranus v P
nomowu bPC-
\petimunea.
OCHOBBI  TEOpPHHM  TEIUJIOBBIX  MPOLECCOB. 4 9 - - Bonpocwi k sx3ameny
Mogyns 2.
CrocoOs1 nepeaaun TeIuIa. Wo 22-23
TernmoBbie Cp
TermnonpoBoIHOCTS. 3aKoH Dypse.
MPOLIECCHI

KosddunmenT TennonpoBogHOCTH.




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaumenoBanue TeM 3aHATHIA
yueOHoit N Cemectp | O0beM, u.| Bbanabl | UHTepakTHB, 4. (HamMeHOBaHMe
(paznen) (yueoHO¥i padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
KonpektupHblii TemoooMeHn. Koaddunuent 4 10 - - Bonpocwt k sxzameny
TerooTna4yn. TermooOMeH TpU W3MEHEHUU We 24-29
CP arperatHoro coctosiuus. TernaoBoe u3yueHue.
Koaddunment termonepenaun. J[Buxymas
CHJIa TETUIOBBIX IIPOIECCOB.
CP [Tpormeccrr HarpeBaHus, OXJIaXKICHUS, 4 10 - - Bonpocwl k sx3ameHy
KOHJICHCALIMHU 1 NCIIapCHHUSL. We 30-37
[Ipaktnueckoe 3ansatue Ne2.  TemoBble 4 2 10 Boinonnenue Omuem no
MIPOIIECCHI NPAaKTUYECKOTO  [NPAKMUYECKOMY
Moyss 2. 3aJaHug } clzansmuio No 2
TeroBLie Ip2 KOHCYJIbTaIHen
Hpoecch npenoaaBarens Ha
dbopyme u uepes
KOMMEHTapuu B
3aJIaHUsX.
Knaccudukanus u KOHCTPYKLUU 4 10 - - Bonpocul k ax3ameny
Cp TEIUNIOOOMEHHBIX  ammapartoB.  OCHOBHBIE We 38-41
METOIBI pacyeTa TeIIO0OMEHHBIX alllapaToB.
OCHOBBI TEOPHH MaCCOOOMEHHBIX IMPOLIECCOB, 4 10 - - Bonpocul k sx3ameny
CP Maccornepeaaya. Crioco6s1 BBIPKECHHUS We 42-44
coctaBoB  (a3.  MarepuanbHblii  GanaHc
MacCOOOMEHHBIX MPOLIECCOB.
OcHoBHOE ypaBHEHHE Macconepeaaymn. 4 10 - - Bonpocwl k sx3ameny
Moy 3. Cpennsisi OBUXKYIIass CHUJT  MacCOOOMEHHBIX Ne 45-46
Macco- CP POIECCOB. 3aBHCHMOCTD MESK Ty
?ggii?;’: kod urneHTamMu Maccorepeaayn u

MAacCOOTIauHU.




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaumenoBanue TeM 3aHATHIA
(pasnen) yueOHoit (yaeBmoii paBoTsI) Cemectp | O0beM, u.| Bbanabl | UHTepakTHB, 4. (HamMeHOBaHMe
padoThI OLICHOYHOI'0
cpeacTBa)
Mogyns 3. AbGcopbuus. MarepuanpHbplii U TEMJIOBOU 4 10 - - Bonpocwt k sxzameny
Macco- CP OanaHCh mporecca abcopOruu. We 47-49
O0OMEHHbIE [IpuHiunuanpHble  CXeMbl  aOCOPOLIMOHHBIX
IPOLIECCHI MIPOIIECCOB.
[IpakTuueckoe 3ansatue Ne3. AGcopOrus 4 2 10 Breimonnenue Omuem no
IPAKTUYECKOTO  [NPAKMU4ecKkomy
3a/laHus canamuro Ne 3
I1p3 KOHCYJIbTalluen
npernoiaBaTens Ha
dbopyme u uepes
KOMMEHTapuu B
3aJJaHUsAX.
Pasnenenne JKuakux cMeced IEPErOHKOM. 4 10 - - Bonpocul k ax3ameny
CP Pextudpukanus. [IpuHOMNHATBHBIE  CXEMBI Ve 50-53
MIPOLIECCOB PEKTUDHUKAIHH.
MarepuanbHplii U TEIJIOBOM  OayaHCh 4 10 - - Bonpocwi k axkzameny
CP mporecca pekTHQUKAIWU. YCTaHOBKH IS We 54-57
PEKTH(HUKAIIMA MHOTOKOMITOHEHTHBIX CMeceH,
[IpaxTuueckoe 3anarue Ne4. Pextudukanus 4 2 10 Breimmonnenue Omuem no
NPAaKTUYECKOTO  [NPAKMuiecKkomy
3a/1aHUs cpanamuio Ne 4
Mp4 KOHCYJIbTaluen

npernoaBaTens Ha
dbopyme u uepes
KOMMCHTapHuu B
3aJJaHUsX.




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaumenoBanue TeM 3aHATHIA
yueOHoit N Cemectp | O0beM, u.| Bbanabl | UHTepakTHB, 4. (HamMeHOBaHMe
(paznen) (yueoHO¥i padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
CP AmnmapatypHoe  odOpMIIGHHE  IMPOIECCOB 4 10 - - Bonpocwt k sxzameny
Moy 3. abcopOInu U peKTH()HUKAITIH. Ve 58-59
Macco- CP Pacuér annaparos 1 npoBeaeHus abcopobunun 4 10 - Bonpocwl k ax3ameny
OGMeHHEIE U peKTH(UKAIHH. e 60
TIPOIIECCHI Kypcogas pabora 4 1 - Toschumenvuas
KP Banucka, yepmedgnicu
HroroBoe TecTupoBaHue 4 8.65 40 Hmoecosoe
mecmupoganue
Hroro:; 180 100




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

Hcnonb3yeTcss TEXHOIOTHS AUCTAHIIMOHHOTO OO0y4deHHUs ¢ GopMoi O0Oy4YeHHUsS IO CETeBOU
TEXHOJIOTHUH. I/I3yquHe KypCca MHOpoOUCXOAUT IMOCPCACTBOM CaMOCTOATCIBHOI'O HN3YUCHUA
PEKOMEH/IYeMbIX Y4eOHO-METOJMYECKHX MaTepHalioOB M CJauyd TECTOB, C HCIOJIb30BaHHEM
KOMIIBIOTEPA, TOJIKIIFOUEHHOTO K ceTu VHTepHeT.

6. MeToguyeckue yKkasaHusi 10 OCBOCHMIO 1M CHHMIIJIMHbI
1. U3yuuth TeopeTHyeckuil mMaTepuan Mo ydeOHUKaM M y4eOHBIM MOCOOHUSM, MO KPaTKOMY
KypCy JIEKIIMH, II0 TEOPETUUECKOMY MaTepHally, IPeACTaBICHHOMY B MHIMBUYaJIbHBIX 3aJaHMSIX;
2. BuumarenbHO U3Y4YUTH MPUMEP BHIOTHEHUS 3aJaHUS;
3. BbINOAHUTH MHAMBUAYATBHOE 33JAHUE;
4. Pa3MecTUTh pe3y/bTaThl BHITOIHEHUS 3aJaHHi Ha JIMYHOM CTpaHUIIE CETEBOrO Kypca JUis
IIPOBEPKHU IIPENoaBaTeieM.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemect Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
p (WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
4 ITK-7 Omuémui no npakxmuyeckum 3aHAmusaM

Nel-4. Omuémol no 1abopamopHvim
pabomam Ne [-2. Kypcosas paboma.
Hmozoeoe mecmuposanue. Bonpocwl k
axzamerny Ne 1-50

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

7.2.1. banku TecToBBIX 3amanuil (pasMemieHsl Ha O6pasoBarensHoM moprane TT'Y wim B

cUCTEME DJIEKTPOHHOro ooyyenus Moodle)
(HaumeHOBaHUE OYEHOUHO20 CPeOCmEa)

7.2.2. TunoBble NIpUMepPbl TECTOBBIX 3aaHU

1. K kakoil rTpymnme MpoIecCOB XUMHUYECKOW TEXHOJOTHMH OTHOCHTCS (HIBTPOBAHHE
KHUJIKOCTEH WIJIM Ta30B Yepe3 MOPUCTYIO TIEPETOPOIKY?
a) THIPOMEXAHHUYECKHUE MPOIECCHI
0) TEI0BbIE MPOIECCHI
B) MacCOOOMEHHBIE MTPOIIECCHI
I') MEXaHUYECKHE IIPOLECCHI

2. Kakoil uHTepBan 3Ha4eHUN Kpurepusi PeilHoIbIca COOTBETCTBYET MEPEXOTHOMY PEKUMY
JBYDKEHUS JKUAKOCTH B IPSIMBIX TpyOax ¢ MaJjiol MI€pOXOBAaTOCThIO CTEHOK?
a) 1000 < Re <2300
0) 1000 < Re < 4900
B) 2300 < Re < 10000
r) 2300 <Re <4900

3. Kakoit uHTepBanm 3HaueHWi kpurepus PeliHonmbaca COOTBETCTBYET TypOYJIEHTHOMY
peXUMY OCaXAeHUs apooOpa3HO YaCTUIIbl B HEMOABUKHON HEOTPaHUYEHHOH cpefe?
a)Re>0,2
6) Re<0,2
B) 0,2 <Re <500
r) Re > 500

4. Yemy OyIeT paBHO THAPOCTATHUECKOE JABJICHUE Ha IIyOHWHE 15 M OT MOBEPXHOCTH BOJIHI,
€CITH JABIICHHE Ha MIOBEPXHOCTE COCTABILICT 1 kre/em??
a) 1,15 krc/cm
0) 2,5 Kre/em?
B) 8,5 Kre/cm?
r) 16 kre/cm?

5. Kakoe KOJIMYecTBO OCBETJIEHHOIO MPOAYKTa MOXKET OBITh MOJIy4YEHO MU pas3jieneHuu 1 T
CYCTIEH3MH, €CIIU COJIep KaHue TBEPAOTO BellecTBa B cycneH3nu coctasisier 10% (macc.), B ocaake
—80% (macc.), a ero cojiepKaHUeM B OCBETJIEHHOM IPOIYKTEe MOKHO IpeHeopeyn?

a) 900 kr



0) 875 kr
B) 850 xr
r) 800 kr

TeMbl MUCbMEHHBIX pa60T

Ne ni/mn Tembl

1 Pacuer ycTaHOBKHM KOHIICHTPUPOBAHUsI CTOYHBIX BoJ, conepxanmx npuMecu Ca(NOs),
Pacyer ycTaHOBKM KOHLIEHTPUPOBAHMSI CTOUHBIX BOJ, cojepkanux npumecu CuSO,
Pacuer ycTaHOBKM KOHIICHTPUPOBAHUSI CTOYHBIX BOJI, cojepxanmx npumecu KClI
Pacyer ycTaHOBKHM KOHIIGHTPHPOBAHHsI CTOUHBIX BOJI, conepxanmx npumecu MgCl,
Pacuer ycTaHOBKM KOHIIEHTPUPOBAHMI CTOYHBIX BOJ, cogepkanmx npumecu MgSQOy
Pacuer ycTaHOBKM KOHIICHTPUPOBAHUS CTOYHBIX BOJ, coaepxamux nprumecr NH4Cl
Pacyer ycTaHOBKM KOHLIEHTPUPOBAHMsI CTOUHBIX BOJ, conepkaniux npumecu NaNO;
Pacuer ycTaHOBKM KOHIIGHTPUPOBAHUSI CTOYHBIX BOJ, cogepkaumx npumecu NaySOq
Pacuer abcopOLIMOHHOM yCTaHOBKH IS MOTJIOMIEHUS BOJIOM aMMHaKa U3 BO3YILHO-
aMMHUayvHOl cMecH
10 Pacuer aGcopOIMOHHOM YCTAHOBKH TSI ITOTJIOIICHUST BOJAON JHOKCHA CEPBI U3
WHEPTHOTO Ta3a (a30T1a)
11 Pacuer abcopOIMOHHOM YCTAHOBKH TSI ITOTJIONICHUS BOJIOH IMapa METHIIOBOTO CITUPTA
U3 UHEPTHOTO Ta3a
12 Pacuer aGcopOLMOHHOI yCTaHOBKHU IS MOTJIONIEHUS TApOB OEH3071a U3 Mapora3oBoit
CMECH MOTJIOTUTEIbHBIM MACJIOM
13 Pacuer pekTuhuKallMOHHON YCTAaHOBKHU pa3jieleHusi OMHAPHON CMECH alleTOH - OEH3011
14 Pacuer pekTu(uKaMoHHON YCTAHOBKU Pa3/IeleHUs] OMHAPHOM CMECH alleTOH - BOJA
15 Pacuer pexTuhuKallMOHHON YCTAaHOBKH pa3jieleHusi OMHAPHON CMECH alleTOH — ATAHOI
16 Pacuer pexTuuKanmoOHHONW YCTaHOBKH pa3jeiieHus OMHApHOW cMecH OEH30IT —
YKCYCHasl KHCIIOTa
17 Pacuer pekTuuKkanoHHON yCTaHOBKHU pa3fielieHus OMHAPHOW CMECH BOJIa — YKCYCHAs
KHCIIOTa
18 PacueT peKkTU(HUKAIIMOHHON YCTAaHOBKH pa3/iesieHusi OMHApHON CMECH METaHoJ - Bojia
19 PacueT pekTH(pHUKAIIMOHHON YCTaHOBKH pa3/iesieHHsi OMHAPHON CMECH METaHOJ - 3TaHOJ
20 | Pacuer pekTU(HMKAIMOHHON YCTAaHOBKHU pa3zesieHusi ONHAPHOMN cMecH XJI0podopMm -
OeH301
21 Pacuer pexTnhuKaIMOHHON YCTAHOBKHU pa3JieieHusi OMHApHOW CMECH 3TaHOJ - BOJIA
22 PacueT pexTH(HUKAIMOHHON YCTAaHOBKHM pa3fiefieHHs OMHApHOM CMeCH STHIIAIeTaT —
YKCYCHasi KHCIIOTa

OO NOO OB IW|IN

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

KypcoBas pabora BKkitOYaeT pacu€T THUIIOBOM YCTaHOBKU (BBIApHOH, aOCOpPOIIMOHHOM,
pekTudukannoHHoi). [Ipu BbIMoONHEHUH pPabOTHl CTYACHT M3y4aeT JAEHCTBYIOLIME CTaHAApTHl,
CIIPaBOYHYIO JINTEPATYpPy, IPHOOPETACT HABBIKA BHIOOpA ammaparypbl, 0QOPMIICHHUS] TEXHHUYECKOU
JIOKYMEHTaI1H.




Kputepun onenkmn:

OueHku

Kputepuu u HOpMBbI OIICHKU

«OTJITHYIHO»

BobicTaBisieTcsl CTyAeHTY, ecyiu cTyieHT Hadpaa 85-100 6anioB.
VpoBeHb OpUTHHAIBHOCTH pabOTHI, NPOBEPEHHOH B CHUCTEME
«AnTHIIarUaT» coctapisier MUHUMYM 50%.

Teoperndeckas yacTb KypcoBOW pabOThI CONEPKHUT HEOOXOANMBII
U JIOCTATOYHBII 00BEM MaTepHajioB B COOTBETCTBHH C 3aJlaHHEM.
Pacuernas yacTh cienana npaBHILHO.

[ToscHuTenbHast 3amMCKa BBIOJHEHa B COOTBETCTBHHU  C
TpeOOBaHUSAMH, yKa3aHHBIMH B Y4eOHO-METOAMYECKOM MOCOOHH.
['paduueckast 9acTh BBINOJHEHA AaKKypaTHO, M OTBEYAET BCEM
tpeboBanusm ['OCT u ECKJI.

«xopouio»

BobicTaBiisieTcsi CTY/I€HTY, ec/iM cTyAeHT Ha0paa 70-84 6annoB.
YpoBeHb OPUTMHAIBHOCTH pabOThl, MPOBEPEHHON B CHCTEME
«AnTHIIarUaT» coctapisier MUHUMYM 50%.

TeopeTnueckas 4acTh KypcOBOW pabOThl COAEPKUT HEOOXOAUMBII
U JIOCTATOYHBII 00BEM MaTepHajioB B COOTBETCTBHH C 3aJlaHHEM.
PacuerHas yacThb caenana mpaBHIBHO.

[TosicuutenpHast 3amMcKa  BBIIOJHEHA B COOTBETCTBUM  C
TpeOOBaHUSMU, YKa3aHHBIMU B Y4EOHO-METOMUYECKOM MTOCOOHH.
I'paduueckas yacTb BBINOJHEHA AaKKypaTHO, U OTBEYAET BCEM
tpeboBanusiMm ['OCT u ECKJI, HO pomyckaroTcsi HETOYHOCTH B
NPaBUWIBHOCTH TMOCTAHOBKH pa3MepoB (M30BITOYHOCTH Pa3MEpOB,
OTCYTCTBHE ONTUMAJIbHON KOMIIOHOBKH).

«YAOBJIETBOPUTECJIBLHO»

BobicTaBiisieTcsi CTY/I€HTY, €CJIM CTY/AeHT Ha0paa 55-69 6aioB.
VYPpoBeHb OPUIMHAJIBHOCTH palbOThI, IMPOBEPEHHOM B CUCTEME
«AHTHIUIaruaT» cocrapisger MUHUMYM 50%.

Teoperudeckass 4acTb KypcOBOW PabOThI COJAEPKHUT JAOCTATOUHBIN
00beM MaTepuaoB B COOTBETCTBUU C 3a7aHMeM. PacdyeTHas yacTb
c/iefaHa IpaBUIbHO.

[TosicHutenpHas  3alMCKa  BBIIOJHEHA B COOTBETCTBUM  C
TpeOOBaHUSAMH, YKa3aHHBIMH B Y4e€OHO-METOJMYECKOM MOCOOUH..
I'paduueckas yacTh BBINOJHEHA AaKKypaTHO, M OTBEYAeT BCEM
tpeboBanusiMm 'OCT u ECK]l, HO momyckaroTCsi HETOUYHOCTH B
MIPABWJIBHOCTH TIOCTAHOBKH pa3MepoB (M30BITOUHOCTH pPa3MEPOB,
OTCYTCTBUE ONTHUMAIbHON KOMIOHOBKH).

«HEYAOBJECTBOPUTECIBHO»

BbicTaBasieTcsl CTyAeHTY, eciid cTyAeHT Hadpaa 0-54 6a/1oB.
AJNTOPUTMBI  pacyeToB HE OCBOEHBI, MHOIO 3aMEYaHUil 1o
0(OPMIICHHIO TIOSICHUTENBHOMN 3alMCKHU. Y POBEHb OPUTMHAIBLHOCTH
palboThl, MPOBEPEHHOHM B cHCTeME «AHTHUIUIArHaT» COCTaBISET
meHee 50%. Teopernueckuit MmaTepuan COAEpPKUT HEJOCTATOUHBIN
00BbeM MaTepHaJIOB B COOTBETCTBUU C 3aJIaHHEM.




7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

AUCHHUITINHbI

7.3.1. Bonnpochl K IPOMEKYTOYHON aTTeCcTAlul

Cemectp 5
Ne
w/n Bomnpocsl k 3x3amMmeny
1 | Knaccudukanust XMMUKO-TEXHOJIOTHIECKUX MTPOIIECCOB U alllIapaToB.
2 | OO0umue NpUHIMIBI pacyeTa XUMUYECKHUX MTPOLIECCOB U aIapaToB.
3 | [lonsTue xuaKocTu B ruapoMexanuke. ['uapocratuka u rugpoauHamMuka. 3akoH [lackans.
4 | YpaBHeHHE HEpa3pbIBHOCTH (CIUIOIMIHOCTH) TIOTOKa [UIsl HEYCTAaHOBUBLIETOCS U
YCTaHOBMBIIIETOCS TEUECHUSI.
5 | Juddepennmanbubie ypaBHeHHs IBHKEHUS Ditnepa. YpaBHenue bepryiu.
6 | Pexxumsl nBuxenus xunkoctu. Kpurepuii Pelinonbca.
7 | duddepennmansaoe ypaBuenue Hasoe-Ctokca. Teopust mogoowms.
8 | TpybompoBozs! u TpyObonpoBogHas apmarypa. Pacuér TpybornpoBoa.
9 | Hacocsl: mpuHIMN JEHCTBUS U Ki1acCU(DUKAIIHSL.
10 | Kommpeccopsl: mpUHIIUI ASHCTBUS U KIIacCU(PUKALIUA.
11 | Pa3nenenue HEOMHOPOIHBIX CHCTEM: KIacCH(UKAIUS HEOTHOPOIHBIX CHCTEM, OCHOBHBIC
METOJIbI UX pazneneHus. MaTtepuanbHblil 6aaHC mpoiiecca pa3aeneHusl.
12 | OrcrauBanue: CyIIHOCTh MPOIECCa, OMPEACNICHUE MPOU3BOJAUTEILHOCTH OTCTOMHHKA W
CKOPOCTH OCaXJICHUS.
13 | LentpudyrupoBanue: CynHOCTh IpOIEcca, ONMpeNeIeHne MPOU3BOAUTEIILHOCTH arapara,
CKOPOCTH M MPOJIOJIKUTETbHOCTU OCAKICHHUSI.
14 | OcaxneHue mojJ JEHCTBUEM 3JIEKTPUUECKOTO IOJS: CYIIHOCTh IpoLecca, ONpeiesieHue
CKOPOCTH M BpEMEHH OCaXJICHUSI.
15 | ®unbTpoBaHUE: CYIIHOCTH Mpoliecca U €ro npuMeHeHue. [[Buxymias cuia, CONpOTUBIIEHNE
Y CKOPOCTH IIpolLecca.
16 | Pe>xuMbI TTOCTOSIHHOTO TIEpernajia AaBJICHHUs W TOCTOSHHOW CKOPOCTH NpH (DUIBTPOBAHUHU.
OcHoBHOE ypaBHeHHe GuiibTpoBaHus. OnpeaeneHne NOBEpXHOCTU GHIIBTPA.
17 | CxopocTh U KHHETUYECKOE YpaBHEHHE (PUIBTPOBAHUS O] AEMCTBUEM LIEHTPOOEIKHOM CHUJIBL.
Onpenenenne GUIbTPYIOIEH TOBEPXHOCTH LIEHTPU(YT.
18 | Mokpas ouncTKa ra3oB: CyIIHOCTb Ipoliecca, annapaTypHoe opopMIIEHHE.
19 | OcHoBHBIE CIIOCOOBI U XapaKTEpUCTHUKA Mpoliecca NMepeMelInBaHus B XKUAKoN cpene. Tumbl
MENIAJIOK.
20 | Onpenenenne pacxoja DdHepruu Ha nepememuBaHue. Ilogbop Memaaok MeTo1I0M
MI0CJIETOBATENBHBIX TPUOIKEHUH.
21 | CymHocTh Ipolecca TCeBAOOKM)KEHUSI TBEpJAOro 3epHUCTOro Mmarepuana. ['paduxk
M3MEHEHUs Nepernaja IaBJIeHHs B 3€pPHUCTOM CJIIOE.
22 | O0mas XxapakTepUCTHKa TEIUIOBBIX MporeccoB. OCHOBHOE ypaBHEHHE TeIUIONEepe ayuu.
Bunbl nepenaun Tema.
23 | Ilepenada Terna TEIIOMPOBOHOCTHIO.
24 | KOHBEKTHUBHBIN TEMJIO00MEH.
25 | TennoBoe u3ny4yeHHe.
26 | JIyuucThlii TEI000MEH MEXY IBYMS IUIOCKUMHU MapajuIeIbHO PACIION0KEHHBIMU TeJIaMH.
27 | CoBMmecTHas mepenaya Terjia KOHBEKIUEH U TETIOBBIM U3ITyUYEeHHEM.
28 | Temtorepenadya MpU TOCTOSIHHBIX TEMITEpaTypax TEIUIOHOCHTENEH. 3aBUCUMOCTh MEXIY




Bomnpocsl k 3xk3amMeHny

n/n
koa(durmenTom Teronepenadn u KodhPuImeHTaMu TENI00TIauH.

29 | Tennonepenaya mpu NEPEMEHHBIX TemIepaTypax TemjgoHocuteneil. CpenHss ABMXKYyILas
CHUJIA TEIUIOBBIX MPOIECCOB.

30 | HarpeBanwue BoasHbIM napoM. TermoBoii 6aaHc mporiecca, onpeaesieHue pacxoja mapa.

31 | HarpeBanue BoassHbIM napoM. TersioBoit 6anaHc mpoiiecca, orpeaeaeHre pacxoa mnapa.

32 | HarpeBanue TOMOYHBIMH Ta3aMu. TemyioBoil OanmaHC mpolecca, OINpeAeNieHHe pacxoia
TOILINBA.

33 | HarpeBanue IPOMEKYTOUHBIMH TEIUIOHOCUTETISIMHU. Onpenenenue TEII0BOM
IIPOU3BOJIUTENILHOCTH YCTAHOBKH U PACX0/1a IPOMEKYTOYHOI'O TEIIIOHOCUTEIIS.

34 | HarpeBanue 31ekTpuuecKuM TOkoM. TertoBoii 6ananc npoiiecca.

35 | OxnaxaeHue.

36 | [loBepxHOCTHAsI KOH/ICHCALIHSI.

37 | KonneHcanus cMeleHueM.

38 | Konctpykuuu TpyO4aThiX TEIII00OMEHHBIX annapaTosB.

39 | KoHcTpykiuu TermI000MEHHBIX allapaToB C MJI0CKONH MOBEPXHOCTHIO TEIUIONEpe1adH.

40 | KoHCTpyKIIMM CMECUTENbHBIX U PET€HEPATUBHBIX TEIIIOOOMEHHUKOB.

41 | Cxema pacuéra TemI000MEHHBIX aIapaTosB.

42 | MaccooOMeHHBIE TIPOIIECCHI, UX BUIBI U XapakTepucTtuka. CrocoObl BRIPAKESHUS COCTAaBOB
dbas.

43 | Marepuanbhblii  6amaHc ~ MaccooOMeHHBIX — mporeccoB.  OCHOBHOE — ypaBHEHHE
Maccolepeiayu.

44 | CpenHss IBUXKYIIAsi CHJIa MAaCCOOOMEHHBIX MTPOIIECCOB.

45 | OCHOBHBIE 3aKOHBI MAaCCONEPEIAYH.

46 | 3aBHCHMOCTH MKy KO (HUIIMEHTAMHU Macconepelayd U MaCcCOOTIauH.

47 | CymHocTts mpolecca abcopOuuu. 3axonsl ['enpu, JanpToHa.

48 | MarepuanbHbIi OanaHc mporecca abcopo1uu. MUHUMATBHBIN pacXxo/1 MOTJIOTUTENS.

49 | IlpuHIMIIHATBHBIE CXEMBI ITPOLIECCOB A0COPOIIHH.

50 | Paznenenue xuakux cMeceit neperonkoil. Crioco6sl MpoBeeHHsI JAaHHOTO MpoLecca.

51 | CymrHocTts nporecca pektudukanuu. M3o0pakenue nporecca Ha t-X-y auarpamme.

52 | TlpuHIUTIHATBHBIE CXEMBI TIEPHOANICCKH JCHCTBYIONUX PEKTU(UKAIIMOHHBIX YCTAHOBOK.

53 | [IpuHIIMTIHAIBHBIE CXEMBI HENIPEPBIBHO JICUCTBYIONTNX PEKTU(UKAIMOHHBIX YCTAHOBOK.

54 | MarepualnbHbIil OanaHc mpoiecca peKTU()UKAIIH.

55 | [lonoxkenne nuHMIA pabouyuMx KOHLEHTpauuil Ha Y-X amarpamme. Haxoxnaenue
ONTUMAJIBHOTO (DJIErMOBOTO YHKCIIA.

56 | TemoBoii OanaHc nporuecca peKTHU(GUKaLnu.

57 | Pextudukamuss  MHOTOKOMIIOHEHTHBIX  CMECEW, OKCTpakTHBHAs M  a3€0TpOIHas
pexTuduKanms.

58 | AnmaparypHoe odopmieHue mpoieccoB adbcopOuuu W pektudukanuu. IInénounsie u
HACAJIOYHBIE alMaparkl.

59 | AnmapatypHoe odopmIIeHHE TMPOIECCOB adcopOumm W pekTuduKanuu. TapenpyaTsie,
POTOPHBIE aMMapaThl ¥ paclbUIMBAIOIIIE a0COPOEPHI.

60 | Cxema pacuéra anmapaToB JIsl IpoBeIeHUs aOCOpOLNU U peKTU(PUKAIIH.




7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NpoBeIeHust
Cemectp . Kpurepun u HOpMbI OLIEHKH
NMPOMEKYTOYHOMI

aTTecTanuu

4 DK3ameH (1o COTIUYIHOY Crynent Habpan 85-100 OGammor

HAKOIUTEIILHOMY [0 UTOTY U3YYCHUS JTUCIUTLINHBI

pEUTHHTY) B CEMeCTpe.
«XOPOLIO» Crynent nabpan 70-84 6amioB o

UTOTY W3YYCHUS TUCIUIUIMHBI B
ceMecTpe.

«YAOBJICETBOPHUTECIBHOY

CryaenT Habpan 55-69 6auioB 1o
WUTOTY W3YYCHHS IUCIHILTUHBI B
ceMecTpe.

«HEYIOBJIETBOPUTEIILHO

CryaenT Habpan 0-54 GamioB 1o
UTOTY H3YyYEHUS TUCHHIUIMHBI B
cemecTpe.




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

8.1. O6s13aTesibHAsI JIUTEPATypa

Tun (yueOHMK, yueOHOe

KoanyecTBO B

HAY4YHOM
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoanorexe /
n/n MeToau4YecKoe mocooue,
HPAKTHKYM, 1p.) HaumeHoBaHue
p y 9 p‘ BBC
1 Jlykanun A.B. [Tponeccer u anmaparsl yuebHoe rmocodue 2020 3BC
OMOTEXHOJIOTMYECKON OYUCTKU  CTOYHBIX «New.znanium.c
BOJI omy
2 Jlykanun A.B. Nnxenepuas 9KOJIOTHSL: IIPOLIECCHI yuebHoe rnocobue 2019 9bC
W amnmapaTbl  OYHCTKH  Ta30BO3IYIIHBIX «New.znanium.c
BBIOPOCOB omy
3 | [leneuna JI. . [Iporeccrsl u anmapaTsl y4eOHUK 2020 OBC «Jlanby
8.2. JlonosiHuTEIbHAS JIUTEPATYypPa
KoaunuecTBo B
Tun (yueOHuk, yueoHoe .
HAYYHOI
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEH 3arsiaBue (3aroJioBOK) I'ox u3panus Ondmorexe /
n/n MeToau4YecKoe rnocooue,
IPAKTHKYM, 1p.) HaumeHoBaHue
pafTHicy™, Ap- 3BC
1 | Kpusomreunn J[.A. OCHOBBI  JKOJIOTUYECKOW  OE30TacHOCTH yaeOHoe mocooue 2017 OBC «Jlanb»
IIPOU3BOJICTB: yueOHOe nmocobue
2 MakapeHKoB A., | [Iponeccbl u  anmapaThl  XHUMHUYECKHUX
P A-A., | Hpo P 2016 3BC

Hazapos B.M., bapunckunii
E.A.

TEXHOJIOTUN

YuebHoe rmocobdue

«Znanium.comy




8.3. Ilepeuennr mpodeccHoHAIBLHBIX 0a3 TaHHBIX M HMH(POPMAIHOHHBIX CHPABOYHBIX
CHCTEM

J — Bymaepoeckue coodoujenun

Hay4unblii aHTII0-pyCCKOSA3BIYHBIN XUMUYECKU KypHaI. [IyOnuKyeT cTtaThu MO0 OCHOBHBIM
paszenaM XUMUU U CMEXHBIM aucuuinHam. ZKypHaa Bxoaut B Ilepeyens BAK u cucremy
PUHL. /{151 3aperucTpupoBaHHbBIX MTOJIb30BAaTENIEH caliTa TOCTYIEH MOJTHOTEKCTOBBIN apXxuB ¢ 1999
roza: http://butlerov.com/stat/reports/view.asp?lang=ru

J Xumus 6 unmepecax ycmoiuueo20 pa3eumus

B xypHane nyOJMKYIOTCSI OpUTHHAJbHbIC HAy4YHBIE COOOIIECHHS W O0030phl MO XHMHUHU
MPOLIECCOB, MPEJCTABISIIONINX OCHOBY MPHUHIMIIMAIBLHO HOBBIX TEXHOJOTUH, CO3/1aBa€MBIX B
MHTEpECax YCTOMYMBOIO pa3BUTHS, WU YCOBEPIICHCTBOBAHMUS JCHCTBYIOIIMX, COXPaHEHUS
MIPUPOTHON Cpefbl, PKOHOMHH pecypcoB, 3Heprocoepexenus. Bxogur B Ilepeyenr BAK wu

CHCTEMY PUHII. doctynen MOJTHOTEKCTOBBIN apXuB c 2001 no 2005
rox: http://www.sibran.ru/journals/Hviur/

o Oriental Journal Of Chemistry

Hayunsrii PELEH3UPYEMBII KypHaI OTKPBITOTO

nocryna. Ctpana: Unaus. SI3bik: anrnuiickuii. [TyGnukyeT pe3ynpTaTbl HAyuHBIX HCCIEIOBaHUN B
obmacti oOmied XUMHHM, OMOXMMHH, CHEKTPOCKOIUH, XUMHH OKpyxkaromel cpensl. JlocTyneH
MOJIHOTEKCTOBBIN apxuB ¢ 2008 roga: http://www.orientjchem.org/Archive.php

. Xumus pacmumenbnozo coipvs

B kypHanme mnyOJUKYIOTCSA OpUIMHAJIbHBIE HAay4HbIE COOOIIEHUS, O030pbl, KpaTKue
COOOLIeHNUs M MHUChbMAa B PENAKLUIO, IOCBALICHHbIE XUMHUHM IPOLIECCOB, MPOUCXOAALIMX MpU
rIyOOKOW XMMHYECKOW TepepadoTKe KaK PacTUTEIHHOIO KOMIUIEKCA B IEJIOM, TaK U OTIEIbHBIX
€ro KOMIIOHEHTOB, CO3JJaHHUIO0 MPUHIUITNAIBHO HOBBIX 3(P(PEKTUBHBIX TEXHOJIOTHYECKUX MPOLIECCOB
KOMILIEKCHOU nepepaboTKu PacTUTEIBHOTO CBIPbS WIH YCOBEPILIEHCTBOBAHUIO
nerctyromux. 2Kypnaa Bxogur B Ilepeyuenb BAK wu cucremy PHWHIL loctynen
HOJIHOTEKCTOBBIN apxuB ¢ 1997 roxa: http://www.chem.asu.ru/chemwood/

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneYyeHu st

0 PexBH3UTHI 10I0B
N Haumenosanmue I1O ¢ 3 A0To :)pa
n/n (naTa, HOMep, CPOK JAeHCTBHA)
1 | Windows OeccpouHast
2 | Office Standart OeccpoyHas

8.5. Onucanne MaTepuAIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI s OCYyLIeCTBJIEHHSA
00pa30BaTeIbHOIO NMpoLEcca MO0 JUCIUIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H

Ne Ap. 00BEKTOB 1JIsl NPOBECHUS

n/m | NpaKkTHYeCKUX U J1a00paTOPHbIX 3aHATHIA,
MOMELIEeHUH VI CAMOCTOATEILHOMN

padoThl 00yuaomuxcsi (HOMep ayJAUTOPHH)

IlepeyeHb 0CHOBHOTO 000pY/A0BAHMA

1 | IlomemeHune aias CaMOCTOSATENBbHON pPaboThl | CTOJBI, CTYIbS, KOMITBIOTEPHI
obyuaromuxcs (I'-401)
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