MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

[IOKYMEHT MOAMVCAH
51.B.J1B.02.01 SNEKTPOHHOM NMOAMMCHIO

(uHOexc OucyuniuHot)

CepTudukat: 0104C9930041AF69884CI0A90063ED2DBD
Bnapeneu: Kpasuosa MapuarHa BuktoposHa
[evicteuteneH: ¢ 02.11.2022 go 02.11.2023

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

[puHOMOBI IPOLIECCOB pa3/ieJieHusI cMeceid

(HauMeHo8aHUe OUCYUNIUHDBL)

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

HAIPABICHHOCTH (TIPOQWITB )/CIIeIIU A3
PanronaibHOE HCIIOTB30BAHUE YHEPTETHYCCKUX U CHIPHEBBIX PECYPCOB

dopma o0ydeHHUs: OUHAS
I'ox mabopa: 2020
Oo6mas Tpynoemkocts: 7 3E

Pacnpe)le.ﬂe}me YaC0B JUCHUIIMHBI IO CEMECTPpaM

CemecTp 7

@®opma KOHTPOJIsI | DK3aMEH Hroro
Bun 3ansaruit
Jlexumn 34 34
JlaboparopHsbie 18 18
[TpakTuyeckue 18 18
PykoBocTBO: KypcoBbie paboThl (tipoekTsi) / PI'P
[TpomexyTouHas arTecTanus 0,35 0,35
KonraktHas pabota 70,35 70,35
CamocTosTenpHas padora 146 146
KonTtpons 35,65 35,65
Hroro 252 252




Pabouyto mporpammy coctaBui(u):
Crapmmii mpenoaBareib, yieHOE 3BaHHE OTCYTCTBYET, YU€Hasl CTEIIEHb OTCYTCTBYeT, LlleBueHko
I0.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, HEHTEXUMHUH U OUOTEXHOJIOTHU

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

YTBEPXIEHO

Ha 3acenanuu kadenps
«XUMHUECKasi TEXHOJIOTHS U pecypcocOepekeHre»

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



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenb OCBOCHUS TUCIUILIMHBI — CHOPMUPOBATH Y CTYACHTOB 3HAHHH TEOPETUYECKUX OCHOB
U TEXHOJIOTHMH IIPOLECCOB pAa3[EeNeHNs YIIEBOAOPOLHOIO CHIPbS M IPOLYKTOB OCHOBHOI'O
OpPraHUYeCcKOro U HEPTEXMMHUYECKOTO CHHTE3a.

2. Mecto nucuumiuabl B ctpykrype OIIOITI BO

JIMCIUIIIMHBL M TPaKTUKH, HAa OCBOCHHHM KOTOPBIX Oa3upyercs IaHHas JUCIUTLIMHA!
«O0Omas  xuMHU4Yeckas TeXHoJorws», «MoaenupoBaHue U ONTUMHU3ANUS  JHEPro- W
pecypcocOeperaromux IpoleccoB B XUMUUYECKON TEXHOJIOTHH, He(PTEeXUMHUHM U OMOTEXHOJIOTHH .

JIMCIMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOSHUE JTAHHOM TUCIUIUIMHBI HEOOXOIMMO KaK
IIPEALIECTBYIOIIEE: «lIpoekTupoBanne JHEpropecypcocOeperaronmx TEXHOJIOTHI,
«IIpepaunnomMHas NpaKTUKa.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U
KOHTPOJINpYyeMble Mikaropbt AOCTHAEHHH I[lnannpyemble pe3y/bTaThl
KOMIIETeHIH U KOMIETEHIHH o0yueHust
(KOZL 1 HaHMEHOBaHIE) (Ko ¥ HAMMEHOBAHUE)
OIIK-3- criocoOHOCTHIO - 3HATh:
HCIIOJIb30BaTh OCHOBHBIE — TPUHIHUIIBI pa3INYHBIX
€CTECTBEHHOHAYYHbIC METO/IOB pa3/eNiEeHUusl CMecel,
3aKOHBI JIJ1s1 TOHUMaHUs HX BO3MOYXHOCTH.
OKpY2KaroIero MUpa u YMers:
SBJICHUN TIPUPOJIBI — OIIMCEBIBATH MEXaHU3MBbI
XAMWUYECKHAX peakuui,
MPOUCXOISIINX npu
peanu3anuu MPOIIECCOB
pazzieneHusl.
Bnaners:
— TIOHATUWHBIM  alaparoM W
TEOPETUUECKUMU
MPEACTaBICHUSMUA TTPUHITUIIOB
pazzieneHus CMeceH.
ITK-5- TOTOBHOCTBIO 3HaTh:
000CHOBHIBATh — KOHCTPYKIIMH ammapaToB JUIs
KOHKPETHBIE TEXHUUYECKHE pasneneHus CMecei;
pelieHus npu paspaboTke — cmocoObl  3HeprocoepekeHus
TEXHOJIOTHYECKUX MIPU Pa3JCICHUHN CMECEH.
MPOIIECCOB; BBIOHMpATh VMeTh:
TEXHUYCCKHE CpEeACTBa M — 00OCHOBaHHO BBIOUpATH
TEXHOJIOrNH, s heKkTrBHBIE METO/IbI
HallpaBJICHHBIC Ha pa3aeneHus  yriieBOAOPOIHBIX
MHUHHMH3ALHIO cMecent u MPOAYKTOB
aHTPOMOTCHHOTO OPraHN4YeCKOro CUHTE3A.
BO3JICUCTBUS Ha Brasers:
OKPYAIOILYIo Cpeity — HaBBIKAMH pacuera




®opmMupyembie U

I/IH)II/IKaTOPLI JOCTHIKCHUSA

KOHTPOJIUpYeMble . I[InanupyemMble pe3yJbTaThl
Konlq)neT::{yunu KOMITET eHiHH pyoﬁ ‘lel:)l/lﬂy
(Koa 1 HAMMEHOBaHUE) y

(Ko 1 HAMMEHOBaHUE)
KO3 PUIIMEHTBI ~ aKTUBHOCTH
KOMITOHCHTOB ~ HEHWJCaTbHBIX
CUCTeM MJI1 MOJEIUPOBAHUS
(ha3oBbIX paBHOBECHIA

KHUJIKOCTh — TIap M KUIKOCTh —
KUJIKOCTb C KCIIOJIb30BAHUEM
IMITUPHYUCCKHUX,
HOHYBMHI/IpI/I‘-IeCKI/IX
YPaBHCHHI W TEOPETHUCCKUX
METOJIOB;

—— HaBBIKAMH pacuera
pPeKTH(UKAIIMOHHBIE KOJIOHHBI
JUIsL pasneneHus
MHOIOKOMIIOHEHTHBIX U
CJIO’KHBIX CMECEH.
[1K-14 CIOCOOHOCTBIO 3HaTh:
IIPUMEHATh COBPEMEHHBIE — COBPEMEHHBIE METOIBI
METOBI HCCIIEIOBAHUA HCCIIEI0BaHUS
TEXHOJIOTUYECKUX TEXHOJOTMYECKUX IIPOLIECCOB
IIPOLECCOB U IIPUPOIHBIX YMeTh:
cpea, HUCTI0JIb30BaTh — HCHOJIL30BAaTh  COBPEMEHHEIC
KOMIIBIOTCPHBIC  CPEACTBA KOMIIBIOTEPHBIE CpeACcTBa IIpU
B Hay4HO- o0OpaboTke pe3yIbTaToB
HUCCIICO0BATCIIBCKON SKCIIEPUMEHTOB.
pabote Bnanets:
— METOJaMH  PETUCTpalluh U

00paboTKH pe3yIbTaToB
XMMHYECKHX SKCIIEPUMEHTOB.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Bun HaumenoBanue TeM 3aHATHIA Oo0nbem, KOHTpO.IA
Mopnyas (pa3nein) . . Cemectp Bbanusbl | UHTepakTHB, 4.| (HAHMeHOBaHUe
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLICHOYHOI 0
cpeacrsa)
Moayasb 1. Jlexmus Nel BBeaenne. 7 2
Du3uKo- Mertonb! pacuera
XUMUYECKHE (U3NKO-XUMHUYECKUX CBOWCTB
OCHOBBI ITPOLIECCOB OpPraHUYECKUX BEIIECTB U
pa3zaeneHus YTJIEBOAOPOAHBIX (paKLuit
Jlexuus Ne2 Hcnapenne n koHeHcanus 7 4
JlaGopatopnas  |HccrnenoBanue npoiiecca 7 4 Otuer o
pabota Ne 1 MEPUOINYECKON pexTuduKanuu mabopaTopHOii
OMHApHOW cMecH padote Ne 1
[IpakTueckoe  [Pacder moiam OTroHa CHIPbS U COCTAaBOB 7 2 Otuer no
3ansTe Ne 1 PaBHOBECHBIX (ha3 C MOMOIIBIO Tpaduka [IPAKTHYECKOMY
I'yxoBa u metogom TperyOosa. 3aHaTHIO Ne |
Jlexuus Ne3 PexTu¢ukanuss MHOTOKOMIOHEHTHBIX U 7 4
CJIOKHBIX CMECEH.
Jlexus Ne 4 [IneHo4HBIE, POTOPHO-IUIEHOYHBIE H 7 4
CKOPOCTHBIE KOJIOHHBIE alnaparsl ¢
BUXPEBBIMU TapeIKaMHU.
[Ipaktnueckoe  |PacyeT BHYTpPEHHMX MaTepHUaJIbHBIX 7 2 Otyer no
3ansTre Ne2 IIOTOKOB B KOJIOHHE. [IPAKTUYECKOMY

3agATUiO No 2

DopMBbI TEKYLLET0




DopMBbI TEKYLLET0

N KOHTPOJIA
Mopnyas (pa3aen) BUPIII HaHMeHOBamfe TEM 3AHITHH CemecTtp Obnem, Bbaanbl | UnTepakTuB, 4. (HAaUMeHOBaHHeE
y4eOHoii padoThI (yuedoHoO¥ padoThI) u.
OLI€eHOYHOI0
cpeacrsa)
[Ipaktnueckoe | Pacyer MuHuManbHOrO (hJIETrMOBOTO 7 2 Otuer o
3aHsiTue Ne3 yuciia no AHJAEpPBYAY U ONTUMU3ALIMS MPAKTHIECKOMY
paboyero ¢ierMoBoro 4yucia. 3ansTuio No 3
Moayan2. Jlexrust Nod A3zeotponHas u AKCTPaKTUBHAs 7 4
OcHOBHbIE pexTuduxanus
MOJIOKEHUS
[IPUHITATIOB Jlaboparopuas  |[erumgparaiius STHIOBOTO CIIUPTA 7 4 Otuer 1o
pa3aeneHus paborta Ne 2 mabopaTopHOI
abote Ne 2
[Ipaktuueckoe  |CelIEKTUBHOCTh  PAcCTBOPUTENIEH  TIO 7 2 Otyer 10|
3anstue Ne 4 OTHOIICHUIO K pazzenseMbIM MPAKTHUYECKOMY
KOMITOHEHTAaM. BaHsTHIO No 4
Jlexuus Ne 5 Abcopbuus 7 4
[Ipaktnueckoe |MoaenupoBaHre PaBHOBECHSI KUJIKOCTh 7 2 OTtuer 1o
3anstTue Ne 5 — map. MPAKTHUYECKOMY
3aHATHIO Ne 5
Jlexknua Ne 6 DKCTpaKuust 7 4
JlaGopatopnast  |OmpeneneHue yneabHOW TOBEPXHOCTH 7 4 Ortuer 1o|
pabota Ne 2 KaTaanu3aTopoB mabopaTopHoOi
abote Ne 3
Jlexuus Ne 7 Ancopbuus 7 4




DopMBbI TEKYLLET0

EUCTBU.

. KOHTPOJIA
Mopnyas (pa3aen) BUPIII HaHMeHOBamfe TEM 3aHITHH CemecTtp Obnem, Bbaanbl | UnTepakTuB, 4. (HAaUMeHOBaHHeE
y4eOHoii padoThI (yuedoHoO¥ padoThI) u.
OLICHOYHOI 0
cpeacrsa)
JlaGopaTtopHass  |3aKOHOMEpPHOCTH IPOLECCOB IepeHoca 7 4 Ortuer 10
pabota Ne 4 MAacChI B IPUCYTCTBUU TBEPIOH (ha3bl nmabopaTopHOi
abote Ne 4
[Tpaktuyeckoe  |CocTaBieHue MaTepHabHOTO U 7 2 Ortuer (o
3ansaTue Ne 6 TEIUI0BOro OanaHca abcopoepa. [IPAKTUYECKOMY
3aHATHIO No 6
IIpomexyrounas 7 035 i i [IpomexxyTouHbIi
aTTecTauus ’ TecT
Mopayas 3 Jlexuus Ne8 Kpucrannuzanus, 5KCTpakTHBHas U 7 4
OCHOBBI aTyKTUBHASI KPUCTAITH3AIIHS.
Macconepeiaun
Jlexumst Ne9 Huddysus  uyepes  MeMOpaHbl U 7 4
tepmoauddy3us. XUMHIECKUE METO/IbI
pa3feneHus U OYMCTKH.
[Tpaktnyeckas  |Pa3zoBoe paBHOBECHE OMHAPHBIX CHCTEM 7 2 Ortuer 1o
pabota Ne7 [PAKTHYECKOMY
3aHsTHIO Ne 7
[Ipaktnyeckoe  [Cxembl  afCOPOIMOHHBIX  YCTaHOBOK 7 2 Ortuer (o
3aHsTHe Ne8 MEPUONYECKOTO M HEMPEPBIBHOTO MPAKTHYECKOMY

3ausaTuio Ne 8




DopMBbI TEKYLLET0

. KOHTPOJIS
Mopnyas (pa3nein) BUPIII HaHMeHOBamfe TEM 3aATTHH Cemectp Obnem, Bbanusbl | UHTepakTHB, 4.| (HAHMeHOBaHUe
y4eOHoii padoThI (yuedoHoO¥ padoThI) u.
OIIEHOYHOT 0
cpeacrsa)
[Ipaktrueckoe | Tepmoauddy3rnonnsie KOJIOHHBI, 7 2 Otyer mo
3ansitue Ne 9 METOIbI MOBBIIICHUS ux MPAKTHIECKOMY
3 PEKTUBHOCTH. BaHsATHIO No 9
JlaGopatopHas  |HToroBoe 3aHsATHE 7 2 Otuer no
pabora Ne5 mabopaTopHOI
pabote No 1-Ned
CamocrostensHa |[loaroroBka OTYETOB MO MPAKTHYECCKUM 7 146
s pabora. 3aHATHSIM W JIAOOPATOPHBEIM padoTam.
N3ydeHnne TeopeTHuecKoro MaTepuana.
[ToaroroBka k 36,5
HK3aMEHYy
Hroro: 252




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

[lpu  peanmuzamuu  JAUCHUIUIMHBI  MPEIIOIAracTCs  WCIOJIb30BAHUE  TEXHOJIOTHUH
TPAAUIIUOHHOI'O 06yquI/151: JICKOUH, MMPAKTUYCCKUC 3aHATHUA. .HGKLII/II/I C 3JICMCHTaMH1 JUCKYCCHUH, C
UCTIOJIb30BAHUEM TEXHOJIOTHUI Pa3BUTHS KPUTHYECKOTO MbINUICHHS. [IpakTudeckue 3aHATHS C
00CyX/IeHUEM Pe3yIbTaTOB JIEATEILHOCTH.

6. MeToauuyecKue YKa3aHUusA 110 0CBOCHUIO TUCHHUIIJINHBI

BeimonHeHue NpakTUUECKUX 3aHATUH JODKHO OBITh O(QOpMIEHO B TETpagd ais
NPaKTUYECKUX padoT, U BKIIFOYATh B CEOS:
1. HaumeHoBaHME M BapHaHT paOOTHI.
2. HcxonHble naHHBIE.
3. Texnomormueckasi cxema (ammaparHasi CXxema), HapMCOBaHHAs C HCIIOJIb30BAaHHEM
MIPOrPaMMHOTO 00eCTICUeHHUSI.
4. OmnwucaHue NMpeagaraéMoro perieHus.
5. OOmiee 3aKII0YEHHE IO PE3yJbTaTaM padoThI.

BrimonHenue n1abopaTopHbIX pabOT: OTYET MO JabopaTOpHOW paboTe MOKEH OBITh
opOpMIICH B COOTBETCTBHH C TpeOoBaHUsSMU. [Ipy MOATOTOBKE K 3alUTE CTYIACHTY H3yYUTh
KOHTPOJIbHBIE BOIIPOCHI.

BOHpOCBI AJIAA CAMOCTOATEC/IBHOI0 M3YYCHU S

1. [IpoMsbinIeHHBIE KaTaJIn3aTopbl TUPOTCHU3AIMOHBIX MIPOIIECCOB B
HedTenepepaboTKe U HEPTEXUMUH.
Jle3akTHBaNMs KaTaIM3aTOPOB B KATAIMTHYECKUX PEAKTOPAX.
MeToap! HceIeIOBaHus COCTaBa U CTPYKTYPHI MOBEPXHOCTH KaTaJIN3aTOPOB.
CrpyKkTypa MexaHH4YeCKHX KaTaau3aTopoB. Kiacteps.
3aKOHOMEPHOCTH MMOA00pa KaTaau3aTOPOB [T pa3HbIX peaKIuil.
Cunte3 @umepa — Tpornia, KOHCTPYKIHS pEaKTOPHBIX YCTPOMCTB.
PeaxTophl CMHTE3a METaHOJIA U TIOJIyYEHUE U3 HeTro OeH3MHA.

Noookrwd



7. OueHOYHBIE CPEACTBA

7.1. IlacopT OLIEHOYHBIX CPEACTB

Cemectp Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
7 OIIK- 3 OTueThl 10 NMPAKTUYECKUM 3aHATHAM Nol -
9, otdersl MO nabOpaTOpHBIM paboTam
Nel-4.
Bonpocs k 3x3ameny Nel-Ne58.
7 ITK-5 OTyeThl 10 MPAKTUYECKUM 3aHATHAM Nol -
9, oTdersl MO NabOpaTOpPHBIM paboTam
Nel-4.
Bonpocs k ak3ameny Nel-Ne58.
7 [1K-14 OTyeTsl 0 MPAKTUYECKUM 3aHATUSIM Nel -
9, oT4erhl MO IAabOPATOpPHBIM paboTam
Nel-4.

7.2. TunoBble 3aJaHUS] MU HHbIE MATePUAJIbI, HEO0X0IMMBbIe IJIl TEKYIIEero KOHTPOJIsA

7.2.1. TunoBble NPAKTHYECKHE 3ATAHHUS
(HaumeHoBaHUe OYEHOUHO20 CPedCmea)

IIpakTHyeckoe 3ansaTHE Ne 1
Pacyer 1014 0TroHA CHIPBSA M COCTABOB PABHOBECHBIX (pa3 ¢ NOMOLILIO rpaduKa
I'yxkoBa u metonom Tperyoosa.
Henp padoThI: MOTyYEeHHE MPAKTUYECKMX HABBIKOB pacueTa JO0JIM OTIOHA ChIPbS H
COCTaBOB PaBHOBECHBIX (ha3
3agaHue: IPOBECTU PacyeThl 10 UHANBUYAIbHOMY BapHaHTY.

Kputepun onenkmn:

O1meHKa «3a4TE€HO» BBICTABIIAETCS CTYAEHTY, €CIIM OT4ET O(QOPMIIEH B COOTBETCTBHH C
TpeOOBaHUSAMH, YKa3aHHBIMU B y4€OHO-METOIMYECKOM MOCOOUH, C/ieTaHbl HE0OX0AUMBbIE BBIBOJIBI.
CTYZIGHT MMPaBHUJIbHO OTBCYACT HA JIBa KOHTPOJIBHBIX BOIIPpOCA.

O1eHKa «HE 3aYTEHO)» BBICTABISIETCS CTYACHTY, €CJIM pacyeT MPOU3BECH C OIMOKaMu, HE B
COOTBETCTBUU C Tpe6OBaHI/I$IMI/I, YKa3aHHbIMU B yqe6HO-MeT0}1quCKOM HOCO6I/II/I, CTYACHT HC B
COCTOSIHUM TPOKOMMEHTHPOBATh XOJI paOOThl M €€ pe3yiabTaTbl, OTBETUTh Ha KOHTPOJbHBIE
BOIIPOCHI.

IIpome:xxyTouHOE aTTecTalus (TECTUPOBAHUE)

1 Kakue B3aMMOAEHCTBHS  MPOSBISAIOTCS  MEXKAY  MOJEKyJaMH  HACBHIIEHHBIX
YTJIEBOAOPOAOB?

a) OpUCHTALIMOHHBIE;

0) UHAYKIIMOHHBIE;

B) OTJUCIIEPCUOHHBIE;

T') JUCTIEPCUOHHBIE.

2 B xakoM pacTBOpHTEIIC JTyUIlIe BCETO PACTBOPSIIOTCS apeHBI?
a) N-MeTHInuppoInIoH;

0) STUJICHTJIMKOJIb;

B) BOJA.

Nr.n



7.3. OueHo4YHbIe cpelCcTBAa [IJIsl NMPOMEKYTOUYHOH ATTeCTAMM MO HTOraM OCBOEHHS
JAUCHMILTUHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 7_

Bomnpocskl k 3K3aMeHy

1. | Pacder monm OTroHa ChIPhS M COCTABOB PAaBHOBECHBIX (pa3 ¢ moMoIbko rpaduka ['y:xoBa u
meTosoM Tperybosa.

2. | Pacder naBiieHHs HACBIIIEHHOTO Mapa BEIIECTB U HEPTIHBIX (QPAKITHIA.

w

[TonsiTue O 1oJie OTrOHA ChIpbs B IpoLEcCe OJHOKpaTHOro ucnapenus. Iloctpoenue
KkpuBoii OV GuHapHON CHCTEMBI.

[Toctpoenue kpusoit OU metogom ObOpsmunkoBa u CMUIOBUY.

[Toctpoenue kpusoit O merogom Damucrepa.

Pacuet gonu otrona ChIPpbA C IIOMOIIBIO rpa(bHKa FYDKOBa.

Pacuer nonu orrona ceipes MmetogoM TperyOoBa.

X N o~

CocraBnenue MaTCpHUaAJIbHOI'O OajaHca peKTH(bHKaHHOHHOﬁ KOJIOHHBI MCTOAOM
KIIIOYCBBIX KOMITIOHCHTOB.

9. Pacuer MUHHMAIIBHOTO (I)J'ICFMOBOFO qucia 110 AHz[epByL[y.

10.| Pacuert TEMIICPATYpPhbl BEPXHCT'O U HUKHCTO CCUCHUA peKTH(i)HKaHHOHHOﬁ KOJIOHHBI

11.| Pacuer YTT kononnsl metonom dencke- xuiuinienaa.

12.| Pacuer maTepuanbpHoro 6ananca 1 YTT kosoHHBI MeTO1I0M XeHTcTeOeKa.

13.| Pacuer UTT KOJIOHHBI METOIOM «OT TAPEJIKU K TAPEIIKEN.

14.| XapakTepuCTHKa U YCTPOICTBO TapelIoK peKTU(PUKAITMOHHBIX KOJIOHH

15.| Crioco0Ob! opolieHus ¥ MOABO/IA TeIJIa B PEKTU(PUKATUOHHYIO KOJIOHHY.

16.| TernoBoii 6anaHc peKTU(HUKAITMOHHONW KOJIOHHBI.

17.| Pacuer pacxozaa napa 1 *KUJAKOCTH B PEKTU(PHUKALMOHHON KOJIOHHE.

18.| [IpeaBapuTenbHbINA pacueT quaMeTpa peKTUOUKAITMOHHON KOJIOHHBI.

19.| SIBneHus, HapymIaloFie HOPMAIBHYIO pabOTy TapesioK PeKTU(HUKAIMOHHON KOJIOHHBI.

20.| Knaccudukarmus nporeccoB pa3aeieHus] 1 OYUCTKH OPTaHUYECKUX BEIIECTB.

21. KHaCCH(bHKaHHH MMpOoNHeCCOB pa3ACIICHUSA U OYUCTKHU OPraHUYCCKUX BCIICCTB.

22.| CeneKTUBHOCTh paCTBopHTeHeﬁ MO0 OTHOHICHHUIO K pa3AaCIICMbIM KOMIIOHCHTAaM.

23.| CelleKTUBHOCTh PACTBOPUTEIIEH TTO OTHOIICHHUIO K Pa3iesieMbIM KOMITIOHEHTaM.

24.| 3aBHCUMOCTH CEJICKTUBHOCTH U PACTBOPSIONIEH CIIOCOOHOCTH OT XUMHUYECKOTO CTPOCHUS
pacTBOpPHUTEIICH.

25.| JloHOpHBIE U aKLENTOPHBIE YHCIIA PACTBOPUTENEH.

26. SKCHepI/IMCHTaHBHLIC MCTOABI OTIPCACIICHUA KOB(I)(I)I/II_II/ICHTOB AKTUBHOCTH U MIPOBCPKA UX
TEPMOANMHAMHWYCCKUX COTJTIACOBAHHOCTH.

27.| MonenupoBanue KO3(pQPHUIMEHTOB aKTUBHOCTH KOMIIOHEHTOB pPAacTBOpa C IOMOIIBIO
OYMIMPUYECKUX YPABHEHHUH.

28.| MoaenmupoBanue Kod(DPHUIIMEHTOB aKTUBHOCTH KOMIIOHEHTOB pPacTBOpa C IOMOIIIBIO
OIMIOUPUYECKUX YPABHEHUHU.

29.| Teopus perymsipHbIX pacTBopoB. [IpaBmiio pactBopumocTu ['mnbnedpanga — CeMeHYeHKO.

30.| 3aBucuMocTh KOAPGUIUEHTOB aKTUBHOCTH KOMIIOHEHTOB OT TEMITEPATYPHI.

31.| YcnoBue oOpa3oBaHus a3€0TPOIIOB U CIEACTBUS U3 HETO.

32.| TpeboBaHus K a3e0TpONOOpa3yroluM KOMIIOHEHTaM. [IpeumyinecTBa W HEIOCTATKH
a3€0TPONTHON PEeKTU(UKAIIH.

33.| TpeOoBanus K pacTBOPUTENSAM Ui OSKCTPAKTUBHOM pektudukanuu. [Ipumenenue
nporecca SKCTPAKTUBHOHN PeKTH(UKAINN.

34.| Pacuer KOJIOHH a3€0TOPIHOM U SKCTPAKTUBHON PEKTU(PHUKAIHH.




n/n

BOHpOCLI K 3K3aMEHY

35.

CBolicTBa TPEYroJibHON AUarpamMMel.

36.

Mertoabl npeacTaBiIeHUs TOYEK, OTBEUYAIOIIUX COCTaBaM TPEXKOMIIOHEHTHBIM CHCTEMaM,
Ha TPEYTroJIbHOM narpaMmme.

37.

Mertonbl npeacTaBieHUs] TOYEK, OTBEYAIOLIMX COCTaBaM TPEXKOMIIOHEHTHBIM CHUCTEMaM,
Ha TPEYrOJbHOM AUarpaMMe.

38.

KoadduimenTs! pacnpeaeneHus 1 pa3esieHus B IPOLECcce SKCTPaKIUU.

39.

KoHcTpyKIIMu 3KCTPaKTOpOB.

40.

TpeboBaHMs K SKCTpareHTaM.

41.

Hpoueccm OKCTPAaKIIUH OeH3071a M €ro TIOMOJOIOB M3 KaTajau3aToB pI/I(l)OpMI/IHFa.
HpeI/IMYH_IeCTBa 1 HCAOCTATKU IMPUMCHAIOIIUXCA SKCTPArCHTOB.

42.

SKCTpaKHI/IOHHaﬂ OYUCTKA KECPOCHUHOBLIX, TU3CIIbHBIX cbpaKuHﬁ 1 BAKYYMHBIX ra3ounien.

43.

CenexTUBHAsA OUYMCTKA MACIISIHBIX (PPAKIIHIA.

44,

[lpunnunuansHas  cxema  aOCOpPOIMOHHO-AECOPOLIMOHHONM  ycTaHOBKH.  DakTop
abcopOIuu.

45,

Pacuer npouiecca abcopOuuu ¢ momMoIbio Auarpammel Y — X.

46.

VYpasuenue u rpadux Kpemcepa.

47.

CocraBneHue MAaTCpHAJIbHOI'O U TCIIJIOBOI'O OanaHca a6cop6epa.

48.

[TonsipHbIE U HEMOJSPHBIE aJICOPOEHTHI C HEOHOPOAHON TOPUCTOCTHIO.

49.

[TpupoaHble M CHHTETHYECKHE LEOJMTHI, UX INpPUMEHEHHuEe B HedrenepepaboTke U
He(TEXUMHUH

50.

[IpumeneHue npoiiecca KpucTaJin3aluu B HedrenepepadboTke U HEPTEXUMHUH.

51.

Henapadunuzanus  MacisHbiX  (pakumii ¢ HCIOJIB30BAHHEM  CENEKTHUBHBIX
pacTBOPHUTEIIEH.

52.

KapOamunnas nenapaduHu3aus.

53.

KnarpatHble coeiMHEHUs C MOJIOCTSMHU B KPUCTANIMYECKOM pelieTke B (popMe KIETOK.
I"a30BbIE TUIPATHI.

54.

Juddysus uepe3 MmeMOpaHbl.

55.

Tepmuueckas nuddy3us.

56.

Heacdanpruzamus HeQTSIHBIX 0CTaTKOB. Jlyocon — mporiecc.

57.

XHUMHUYECKHE METOAbl BBIACICHUS M OYHCTKU YrJIeBOAOPOAOB M TETCPOATOMHBIX

COCTUHEHUH.

7.3.2. Kputepuu u HOPMbI OLEHKH

Cemectp

dopma
NMpoBeaeHUs
NPOMEKYTOYHOMI
arTTecTaluu

Kpurepun u HOpMBbI OLIEHKH

DK3aMeH OTBer Ha JBa TEOPETUYECKUX
BONPOCA, CTYACHT B TOJHOM
o0beMe BIaJeeT MaTepuaioM |

«OTIIUYHO» OTBEYaEeT Ha OJIMH
JOTIOJIHUTEIBHBIM ~ BOIIPOC €
IIOHMMAaHHUEM, IIpUBOAUT
IIPUMEPBI.

OTBeT Ha JABa TEOPETHUECKUX
BONpOCA, CTYAEHT B IOJHOM
o0beMe BIAJEET MaTepHalioM,
OTBET Ha TEOPETUYECKUI

«XOopouIo»




Cemectp

dopma
NMPoBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

Marepuaa OJHOIO M3 BOIPOCOB
DK3aMEHALIMOHHOI'0 ouiera
HEIMOJIHBIA, HEe OTBeYaeT Ha
I[OHOJIHI/ITCHBHblﬁ BOHpOC,
IPUBOJIUT IIPHUMEPBHI.

«yZOBJIETBOPUTEIIBHO

OtBer Ha TEOPETUYECKUI
MaTepuay IO OJHOMY M3 JBYX
TEOPETUICCKHUX BOIIPOCOB
ITOJIHBIM, OTBETHI Ha
JIOTIOJTHUTEIPHBIE  BOMPOCHI  T10
TEOPETUIYECKOMY
9K3aMCHAIIMOHHOMY  MaTepuaiy
ounera NOJDKHBI OBITH OJIM3KAMU
K TSOPUH.

«HEYHOOBJICTBOPUTCIIBHO»

He orBewaer HM Ha OAHMH U3
TCOPCTUUCCKHUX BOIIPOCOB, HE
MOXKECT OTBCTUTH HHM Ha OJHH
I[OHOJIHI/ITCJII)HHﬁ BOIIPOC.




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,
HPAKTHEYM, Ap.) HaumeHoBaHue
P > AP 9BC
1 B. I'. Aitnmireiin, M. K. [Ipoueccel n annapaTbl XUMUYECKON y4EOHUK 2019 OBbC «Jlanb»
3axapos, ['. A. Hocos texHojoruu. O0muii Kype
2 A. H. Octpuxos, B. H. Pacuer u mpoekTupoBaHre MaCCOOOMEHHBIX ydaeOHoe ocodue 2022 OBC «Jlanb»
Bacunenxo, O. B. AGpamos, | anmapaToB
A. B. Jlorunos.
3 bapanos, /I. A. [Iponieccsl u  ammapaTbl  XMMHUYECKOM yuebHoe mocobue 2020 OBC «Jlanb»
TEXHOJIOTHH
4 Beromkun, A. T OCHOBBI ITPOIIECCOB WHKCHEPHOU IKOJIOTHH. yaeOHoe mocooue 2022 9BC «Jlanb»
Teopus, npuMepsl, 3a1a4u
5 Tynukun, E. 1. OOm1ast HeTeXUMUS ydeOHoe rmocoone 2019 OBC «Jlaub»
6 Arubainosa, H. H. TexHoNOrHs U YCTAaHOBKU NEpepadOTKU yuebHoe rnocobue 2020 9BbC «Jlanb»
He(TH U raza
8.2. JlonosinuTebHAS JIUTEpPATypa
KouuvecTBO B
Tun (yueOHukK, yueoHoe o
HAY4YHOI
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEH 3aruiaBue (3aroJ10BOK) I'onx u3nanust oudamorexe /
n/m MeToAnYecKoe mocooue,
HPAKTHKYM, IP.) HaumeHoBaHnue
P > AP- 3BC
1 I'ymepos, A. M. MaremaTuueckoe MOAEINPOBAHUE XMUMMKO- VYuebHoe nmocobue 2014 OBbC «Jlanb»

TCXHOJIOTHYCCKUX MMPOICCCOB




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|: MyJIbTHAUCHMIUIMHApHAs pedepaTuBHas 0a3za
nannbix. —Philadelphia: ClarivateAnalitics, 2016 — Pexxum nocryma: apps.webofknowledge.com. —
3ari1. ¢ sKpana. — 3. pyc., aHrJ;

- Scopus [DaekTpoHHbIi pecypc]: pedeparuBHas 0aza manubix. —Netherlands: Elsevier,
2004 — PexxuM gocTyna: scopus.com. — 3aril. ¢ 3KkpaHa. — f3. pyc., aHri;

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

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneyeHu st

Ne Haumenosanue IO PexBU3UTHI IlOI“OB?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 | MPAaKTHYeCKHX U JA00PaTOPHBIX 3aHATHIA,
MOMELIECHHUH VIS CAMOCTOSATEIbLHOMN

padoThI 00yUaOIuXcsi (HOMep ayTUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA

1 | JJaBopatopus "IIpoueccs! u anmnapaTsl 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,
MIPOEKTUPOBAHUS (BBITOTHEHUS 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)

2 | KommberotepHblid kiacc. YueOHast ayauropus | [lepeHOCHOH TIPOEKTOp, 3KpaH, CTOJBI
JUIS TIPOBEACHUS 3aHATUH JEKIIMOHHOIO TUIA. | KOMIIBIOTEPHbIE ,CTOJI
VuebHasg  ayauTopuss AN IPOBEAEHUS | MPENoJaBaTelNbCKUM,  CTydbs,  JIOCKa
3aHATHUH CEMUHApCKOro Tuma. YueOHas | ayautopHas (mapkepHas)- [IK ¢ Beixompom
ayauTopusi Ul TPOBENCHMs J1IabOpaTOpHBIX | B ceTh MIHTEpHET

pabot. YueOHas ayauTopus Ui KypCOBOTO
IIPOCKTUPOBAHUS  (BBIIOJIHEHUS KYPCOBBIX
pabot). YuebHas ayauTOpus 1Jis IPOBEICHHUS



https://webbook.nist.gov/chemistry

HaumeHoBaHue 000pPy10BAHHBIX Y4eOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
n/n | MPaKTHYeCKUX U JIa00paTOPHbBIX 3aHATHIA,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0yuarmmxcsi (HOMep ayAUTOPHH)
IPYMIOBBIX u WHIUBUAYAIbHBIX
KOHCYJbTallMii  YueOHas ayauTopus JyIs
MIPOBEJICHUS 3aHITUN TEKYIIET0 KOHTPOJIA U
npomexyrouHoi arrecrarmu. (YJIK-203)

3 | Jlabopatopus "BeICOKOMOIEKYISIpPHBIC Cronbl J1abopaTopHBIE OCTPOBHBIC; CTOJ
coeauHeHus". YueOHast ayAuTOpUs s 71a00paTOPHBII BBICOKHHM ; CTOJI JIS BECOB,;
MIPOBEJICHUS 3aHATUN CEMUHAPCKOTO THIIA. mkapel  BeITSDKHBIE  1500LB;  Becw
VYyebHas ay1uTopus i1 KypcOBOTO aHamutudeckue Shink0220 cymmabHBINA
MIPOEKTUPOBAHHUS (BBIIOTHEHUS KYPCOBBIX mkag Snol 58/350; CTOJ
pabot). YueOHas ayauTOpHs [UIsl IPOBEACHUS | BUOPOYCTOHYMBEIA; mKagbl TUISt
TPYNIOBBIX U WHAUBUAYAIbHBIX XUM.pEaTHUBOB; TyMOBI JJs TOCYIbl U
KOHCYJbTAIIMU. YueOHas ayaAuTOpus JJIst XUM.PEAKTUBOB; PETYJIATOP HAIPSKEHUS
IIPOBEICHUS 3aHATUI TEKYILETO KOHTPOJIS U bII2100; wmarauTHasgs wMemanka MMS;
IPOMEKyTOUHOM aTTectarui. (A-220) TepMOCTaT UTU4; ABTOKJIAB;

KOHJYKTOMETp  mnopraTtuBHbli ~ MAPK-
603/1, J0CKa ayAuTOpHAs
TpPEeXCEeKIIMOHHAs; TabypeTsl
nabopaToOpHBIE; CTOJ
npernoaaBaTens ;XuMHIeckast mocysa, 6ans
mectumectHass LOIP LB-160

4 | TlomemeHue Al caMOCTOSITENBHOM pPaboThl | CTOMBI, CTYNbSI, KOMIIBIOTEPHI

obyuatormxcs (I'-401)
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