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1. Ilean ocBOEHUN TUCIUILIHHDI

Lenb ocBOEHUS JUCHUIUIMHBI — (POPMHUPOBAHUE 3HAHUH HEOOXOIUMBIX sl Pa3pabOTKH U
IPOEKTHUPOBAHUS TEXHOJIOIMHA NOJTOTOBKU U NEepepabOTKH YII€BOJOPOJHOIO ChIPbS.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUTMHBL ¥ TPAKTUKHA, HA OCBOCHUU KOTOPBIX Oa3upyercss MaHHAs JUCIUILIMHA!
«TexHonmoruyeckoe U amnmaparypHoe oQGOpMJICHHE COBPEMEHHBIX MPOLECCOB XUMHUYECKOM
TEXHOJIOTHI.

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPBIX OCBOCHHE JAHHOM NUCUUIUIMHBI HEOOXOAUMO Kak
npenmectBytomee: «[Ipou3BoACTBeHHAs TpakTUKa (HAy4dHO-HCCIEHIOBaTebCcKass pabota) 4»,
«[Ipou3BocTBeHHAs MTPaKTUKA (TPEAAUIIIIOMHAS TPAKTHKA).

3. Ilinanupyembie pe3yJbTaThl 00y4YeHUs1

dDopmupyeMbie U HNuaukaropsl
KOHTPOJINpYyeMble AOCTHAKECHUS IlnannpyemMble pe3y/ibTaThl
KOMIIeTeHLM U KOMIIeTeHI Ui o0yueHust
(Ko 1 HAUMEHOBAHUE) (Ko ¥ HAMMEHOBAHUE)
[IK-4: Paspaborka wu |[IK-4.1 Pa3paGorka u | 3HaTh:
COINIPOBOXKICHUE BHEJIPEHUE —  TEXHOJIOTHIO ri1yOoKoi
TEXHOJIOTUYECKOTO TEXHOJIOTUYECKOTO nepepadoTku HePTH;
npomnecca Ipu | mponecca AL | —  TUIIOBBIE TEXHOJIOTUYECKUE
IMMPONU3BOACTBE MMpONU3BOACTBA HPOAYKTOB MIPOLIECCHI Heq)TeXI/IMI/II/I;
MPOAYKTOB TOHKOTO | TOHKOIO ~ OPraHMYeCKOIO | —  OoCHOBBI ~ TEOPHH  TEIIO- |
OpPraHMYeCKOro CUHTE3a | CMHTE3a Maccornepeaun, THIIOBBIE
MPOLECCHI u anmnaparsl
XAMHYECKOW TEXHOJIOTHH;
—  crnocoObI MpEaYIPEXRACHUS

anmnaparoB OT pa3pylIEeHUus;

- METOAbI (1)I/I3I/IKO-XI/IMI/I‘-ICCKOFO
pa3ieneHuss W TPAHCIOPTHPOBKHU
ra3oBbIX, JKUJIKUX H©  TBEPIBIX
CHCTEM;

— IporpamMmbl JUIS  pacdyeToB U
00paboTKH  SKCHEPUMEHTAIbHbBIX

JAaHHBIX B oblacTH XHUMHH U
TCXHOJIOTHNH OCHOBHOT'O
OpraHu4YeCcKoro n
HC(I)TCXI/IMI/I‘{CCKOTO CHHTC3a.

YMers:

—  OpraHM30BBIBATH paboty
nepcoHana  JUIsl  TPOBEICHHUS
uccae0BaHu I B obmactu
TEXHOJIOTUT OCHOBHOTO
OpPraHuYecKOro u
He(pTEeXUMHUUIECKOTO CUHTE3a,
pas3pabaTbIBaTh TUTaHbBI "




®opmupyeMbie U
KOHTPOJIUpYeMble
KOMIEeTeHIIHH
(K01 1 HAMMEHOBAHUE)

HNuaukaTopsl
AOCTHKEHU S
KOMIIeTeHIUi
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3y/ibTaThl
o0y4eHust

MIpOrpamMMbl MIPOBEACHUS HAyYHBIX
HUCCIJIENOBAHUI IJISI KOJUIEKTUBA.

Bnaners:
—  OCHOBHEIMH npueMaMu
pa3paboTku porpamMm u
VHIUBUYyJIbHBIX 3aJlaHui
HCIOJIHUTEIISAM IS  BBIIOJHCHHS
HaY4YHBIX HCCJICTOBaHUM,
OCHOBHBIMH npueMamMu
obecrneyeHus 0€e30I1aCHOCTH
KOJUICKTMBA TPU  BBIIOJHEHUH
HUCCIEeqOBaHUN.
[1K-4.2 Pa3zpabotka | 3Hath:
TEXHOJIOTHYECKON — THIIOBEIE TEXHOJIOTHYECKHE
JIOKYMEHTAIUU npu nporecchl He)TeXUMHUH,
Iponu3BOACTBE TIIPOAYKTOB | — QCHOBBI TEOpHUU TEIIO- 51
TOHKOIro  OpPraHHM4eCKoro Maccornepenaiu, TUIIOBBIC
CHHTC3a IPOLIECCHI 51 anmnaparsl
XAMHUYECKOM TEXHOJIOTHH;
—  cnocoObI NpeayNnpexaeHUs

anmnapaToB OT pa3pyLIECHUs;
—  METOABI (U3NKO-XUMHUYECKOTO
pa3fesieHnss KOMIIOHEHTOB.

YMmers:

- pa3pa6aTLIBaTL TEXHOJIOTHYCCKYIO
JOKYMCHTAlIUIO IPpHU IPOU3BOJACTBC

MIPOJYKTOB TOHKOTO
OpPraHMYECKOr0 CUHTE3a, 3aJaHus
T HCIIOJTHUTEIIEH pu
IIPOBEJICHUU  HUCCIIEJJOBAaHMH B
obnactu o0opynoBaHus
XUMUYECKUX U HePTeXMMUYECKHX
MIPEANPUSITHIA.

Bnagers:

— npueMamu u MeTOoJIaMHU
pa3paboTKu TEXHOJIOTHYECKOM
JOKYMEHTAlluu Ul TPOBEIEHUs
Hay4YHBIX UCCIeI0BaHuN u
TEXHUYECKUX  pPa3paboToK, mpHU

IIPOU3BOJICTBE NMPOAYKTOB TOHKOTO
OpraHUYeCKOro CUHTE3a.




4. CTpyKTYypa U cojepkaHue JUCHMIIIHHBI

Monayab (pa3ae)

Bun
yueOHoM
padoTsbI

HaumeHnoBanue TeM 3aHATHI
(yueOHOii padoThI)

Cemectp

Oobem,

Banabl

HNHurepakrus,
4.

®opMbI TEKYLIETO
KOHTPOJIs
(HauMeHOBaHHE
OLIEHOYHOI 0
cpencrsa)

Monynb 1.
O6opynoBaHue
XAMHYECKHAX )31
He(pTeXUMHUECKUX
MIPEATPUITHIA.

Jlexl

Meraibl, IpUMEHsEMbIE [UIsI HW3TOTOBJICHUS
000py0BaHUs Ui XUMHYECKHX U
HE(PTEXUMHUECKUX MPEIIPUSATHIA: YIIEPOIUCTHIC
U JITUPOBaHHBIE CTalM, 4YYIyH, LBETHBIC
MeTautbl. Jlerupyromme 3IeMeHThl U J00aBKH K
CTaJISIM. Biusaue TEMIIEPATYPbI u
arpecCUBHOCTH CpEelbl Ha CBOWCTBA METAJUIOB.
Koppo3nonHast cTOiKOCTh METAJIJIOB U CILIABOB

Jlex2

Temnoo6meHHbBIE anmnaparsl: Ha3HauYCHHE,
npumeHenue. Cenaparopsl. Tumsl. YcTpoiicTBO.
Anmapatel 8 NPOBEACHUS  XOJOJIMIbHBIX
IIPOLIECCOB. [lenoreneparopsl. [TpuHuun
NEHCTBUSL LUKJIOHOB JUIS YJIAaBJIMBAHUS TBUIH.
OO6nacTh NMPUMEHEHUsS] POTALIMOHHBIX BBIMAPHBIX
anmnaparoB

ITpl

Pacuer HE00XO0IUMOM MOBEPXHOCTH
TEII000MEHAa M pacxoja BOJbI MPU MPSIMOTOKE U
MIPOTUBOTOKE

Ortuer o [pl

ITp2

Pacuer
TeriooOMeHa |
OJHOXOAOBOIO

TEIUIOOOMEHHHKA

HEoOX0oAUMOM MTOBEPXHOCTHU
reOMETPUUYECKUX pPa3MepoB
KOXKyXOTpyO4aToro

Ortuer o [1p2

CP

N3yuenue TEOPETUYECKOIO
IlonroToBka  OTYETOB  IIO
3aHIATUSAM

[ToaroToBka K MPOMEKYTOUHOM aTTECTALIMKU

MaTtcpualia.
MMPAKTUYICCKHUM

20




®opMbl TEKYLIEr0

Bun . KOHTPOJIA
Moayas (pa3nen)| y4deOHOi Ha"MeHOBamfe TEM AT Cemectp Obnem, Banabl Wurepakrus, (HauMeHOBaHHe
(yueoHoii padoThI) q, q,
padoThI OLIEHOYHOI0
cpeacrsa)
ITA 0,35 - -
Jlex3 Hasnauenue T1pyOuathix meueil. (OCHOBHBIC 2 - -
ANIEMEHTHl Tedyeld. XapaKTepUCTHKH  IeYel.
Knaccudukanus nHacocoB. Turel 1 HazHAUEHHE.
OOopynoBanue i NepeKadkd  HedTH.
MarucrpaibHble TPyOOTIPOBOIBI.
TexHomornyeckne XapakTepUCTHKUA. Buabl u
Ha3HAYEHUE €MKOCTHBIX allapaToB. 3aropHas v
pEryIMpoBOYHAsl apMaTypa
Jlex4d Knaccupukanuss  peakMOHHBIX  amIaparosB. 4 2 - -
TexHonornueckue xapaxkrepucTuku. OCHOBHBIE
0COOEHHOCTH PEaKTOPOB JUIS Ta30BBIX PEAKIIHA
Ha TBepaoM  KaTtamuzatope. KoHcTpykims
pPEaKTOpoOB Ui TICEBJOOKMKEHHOTO  CIIOSI
KaTajn3aropa. TexHonorus
«TICEBIOOKIKEHHOTO cios». HoBbie MaTepuasl
[1p3 Pacyer HeoOX0IMMOI ITMHBI IECKOIOBKU 4 4 - - Ortuer mo I1p3
[Tp4 Pacuer napameTpoB OTCTOMHUKA [Tl pa3/iesieHUs 4 4 - - Ortuer no [1p4
BOJIHOW CYCIICH3UH
I1p5 Pacuet momHocTH, oTpediasieMoil ieHTpudyroit 4 4 - - Ortuer no I1pS
tumna AI', AOT
I1p6 Pacuer pacxozna rperomierocst napa B BbIIIApPHBIX 4 4 - - Ortuer o T1p6
YCTaHOBKax
[1p7 Pacuer qucia Tapesiok u BBICOTBI 4 4 - - Ortuer no [Ip7

PeKTU(UKAIIMOHHOW KOJIOHHBI ~HEMPEPHIBHOTO
NENCTBUS




®opMbl TEKYLIEr0

Bun . KOHTPOJIA
. HaumeHoBaHHe TeM 3aHIATHIH Oo0bem, HNHTepakTHB,
Mopnyas (pa3nen) y4deOHOM . Cemectp Banusbl (HamMeHOBaHMe
(yuedoHOM padoTHI) u. y,
padoThI OLIEHOYHOI0
cpeacrsa)
CP Nzyuenue TEOPETHIECKOTO Marepuana. 4 48 — -
[TonroroBka  OTYETOB MO  NPAKTHYECKUM
3aHSTUSIM
[ToaroToBKa K HTOrOBOMY TECTHPOBAHHIO
Kontpons  |IloarotoBka k sx3aMeHy 35,65 — —
ITA Dk3aMeH (B TeCTOBOM (opme) 0,35 — DK3aMeH
Hroro: 144




5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipn peanuzamuu y4eOHOTro Kypca IJUCIHHIUIMHBI HCIIOJIB3YETCS TEXHOJIOTHS OYHOTO H
JUCTAHIIMOHHOTO OOYyuYeHMs, BKIIOYAIOIIAsl JICKIMH, MPAKTUYECKHE 3aHATUS U TECTUPOBAHHE,
KOTOpBIE MpEANojarawT MOCIe0oBaTeIbHOe U3JI0KEHUE MaTepuaia mnpenogaBareneM. Jlekmus c
AJIEMEHTAaMHU JUCKYCCHUHU, C HCIOJb30BAaHUEM TEXHOJIOTMHA Ppa3BUTHUS KPUTUYECKOTO MBIIUICHUS.
[TpakTHueckoe 3aHATUE C PELIEHUEM IMPUKIAAHBIX 3a/1ad, IPOBOAUTCS OOCYKIEHUE pPEe3ysIbTaTOB
JESITEIbHOCTH.

[Ipu moaroToBke K OTBETAM Ha TECTHI MO TEMaM Kypca M BBIIOJIHEHUIO TUIIOBBIX 3aJlaHUN
CTYJEHTY HEOOXOIUMO TIIATEILHO U3YUYHTh MPEAaraeMylo JINTeparypy, yueOHbIil MaTepuall.

CTyneHT caMOCTOATENbHO paboTaeT ¢ JONOJHUTEIBHOH M OCHOBHOW JIMTEPaTypoil,
HuTepHeT-pecypcaMu.

6. MeToauyeckne yKazaHusl 10 OCBOEHUIO IV CHUTIIHHbBI
MeToauyeckne peKOMeHIAMU K BbINMOJTHEHUIO CAMOCTOSITE/IbHOI padoThI:

IIpu ocBoeHMM T€MbI HEOOXOIUMO:

1. M3yuuth yueOHBIH MaTepuan no aucuuiiauHe «OOOpyaOBaHHE XHUMHUYECKHUX U
HEPTEeXUMHMUYECKUX HNPEANpPUATHII», € HCHOJIb30BAHUWEM JIEKUMOHHOro Matepuana, ObC wu
O6ubmoTeyHoro GoxHa.

2. AKUEHTHpOBaTh BHHMAaHHE Ha CYIIECTBYIOUIMX MaTepuanax JUIsi HW3TOTOBICHHS
0o0opy/sOBaHus, 3KCIUIyaTallud €ro B Ipoleccax HEePTEeXWMHUHU, Yrpo3axX, BO3HUKAIOMIMX JUIS
00CITy’)KHBAIOIIETO MepCoHaa.

Bomnpocs! 11 caMoCTOSATENbHOM paboThl CTYAECHTOB:

— Marepuansl, IpUMEHSEMBIE JUIsl U3TOTOBJIEHUS TEXHOJIOTHUECKUX aIapaToB

— BinsgHue TemnepaTypsl U arpeCCUBHOCTHU CPEJbl Ha CBOMCTBA METANIOB M MX CIIABOB.

— IloBengeHne KOHCTPYKIIMOHHBIX MAaT€pUAJIOB TpPU TMOBBIIIEHHBIX W IMOHWKEHHBIX
TEMIIEPATYPAX.

— KoppozuonHsie arpeccuBHbIE CpeIbl ISl 000pY10BaHUS

— IloBpexxaeHue annapaToB B pe3yJIbTaTe XUMUYECKON U IIEKTPOXUMUYECKON KOPPO3HH.

— OOmas xknaccuduKalus arnmapaToB TMOATOTOBKM H TepepadoTku HedTn U Tasa.
OcHoBHBIE 0OCOOEHHOCTH PEaKTOPOB JJISl Ta30BbIX peaKuii Ha TBEPAOM KaTaau3aTope

— Orue3aaepxuBaronue ycrpoiictsa. Knaccuduxaius v mpuHIUT ASHCTBUS.

— BeIicokoTemneparypHslie reyu. Y cTpoicTBo. IIpuHinun neicrsus.

3. BemonHeHne MpaKTHYECKUX 3aHATUH JODKHO OBITh 0()OPMIIEHO B TEKCTOBOM PENaKTOpe
coBmectumoM ¢ Microsoft Word (c paciupennem daiina — doc/docx) u Bkiroyats B ceOst:

— HavMEHOBaHHE U BapHaHT paboThI;

— HCXOJIHBIE JTaHHbIE;

— OIHMCaHME MPEATAraeMOro peLICHMUS;

— oOriee 3aKII0YEHHUE 110 pe3yabTaTaM padoThI.

@aiin HazpiBaTh: O.M.O. Ne I'pynmer OXuHII Ne3ananws.

4. UToroBoe TecTUpOBaHuUe Mo Kypcy — 40 BOIIPOCOB B TeCTe.



7. OneHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp Koa koHTpompyemoi HaumeHoBanue
KOMIIeTeHUM (WJIM ee YaCTH) OLIECHOYHOI0 CpPe/ICTBA
4 I1K-4.1 OtueTsl 110 NpakTUYeCKUM 3aHATHAM Nel-7
[1K-4.2 B DJICKTPOHHOM BHJIE.
Hrorosoe TectupoBaHue.
Bomnpocs! k 3auety Nel-No82.

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUualibl, HGOGXOIII/IM])IC AJIA TEKYIIEro KOHTPOJIsA

7.2.1 IlpakTHYecKHE 3aHATHS
(HaumeHoBaHUE OYEHOUHO20 CPedCmBa)

IIpakTnueckoe 3ansitne Ne/. Pacuer 4ymcna Tapeiaok M BBICOTHI PEKTU(PHUKALIMOHHOMN
KOJIOHHBI HEIIPEPBIBHOT'O JEHCTBUS

Iear paGoTbl: 3aKpenuTh 3HAHMS 110 MAacCOOOMEHHBIM IpoleccaM, HpuoOpecTH
NPaKTUYECKHE HABBIKM pacueTa 4YHCIa TapeloK W BBICOTHl PEKTU(UKAUOHHOW KOJOHHBI
HENPEPBIBHOTO ACUCTBUS JUIsl pa3JeJICHNsl CMECU METUIIOBBIN CIIMPT — BOJA.

IIpunan/exkHOCTH: TEPCOHAIBHBIMN KOMIIBIOTEp € JoctynoM K cetu Murepuer, I[10
Microsoft Office, pazgaTounsiii MaTepuar.

AJITOPUTM BBINOJIHEHUSI 3a/1aHNUS:

1. U3y4unTh NEKINOHHBIN U pa3JaTOYHBI MaTepUal.

2. BeINONHUTB 3aaHue 10 TPETIOKEHHOMY BapHaHTy (Tabmuis! 1, 2):

2.1. OnpenenuTth YUCIO TapeioOK M BBICOTY PEKTU(HUKAIIMOHHON KOJOHHBI HEMPEPBIBHOTO
JNEeHCTBUS JUIsl pa3fesieHusl Moj aTMOoC(epHbIM [1aBI€HHEM CMECH METWJIOBBI CIUPT — BOJA.
MaccoBast 1011 HU3KOKHUIISIEro KOMIIOHEHTa B UICXOJTHOW CMECH XF, B AUCTUILIATE — Xd, B KyOOBOM
ocratke — xw. KIIJl Tapenok mnpuHATH paBHBIM — 77, KO3(pPuIUEHT u30bITKa ¢uermel — p.
Paccrosinue mexy Tapenkamu paBHo h. KogoHHa 00orpeBaeTcs MIyxuM mapom.

2.2. HauepTuTh cxemy peKTU(UKAIIMOHHOW YCTAaHOBKM HENPEPBIBHOIO JIEHCTBUS, OMHCAThH
HOPUHIUI paboThI M CYIIHOCTb MpOLecca, TPOUCXOIEro Ha KaK0i Tapesake peKTU(UKAIMOHHON
KOJIOHHBI.

3. C(l)OpMPIpOBaTB U NIPEAOCTAaBUTDb OTHUET 110 NPAKTUYICCKOMY 3aHATUIO.

Tabmuua 1 — 3HayeHus BeNUYMH S U 1

Ne ol 112131456 7] s8]0
BapHaHTa
I 12 |13 |14 | 15 | 16 | 1.7 18| 14 | 15 | 16
7107 50 | 55 ] 60 | 651 70 ] 75 | 50 | 55 | 60 | 75
Tabnuua 2 — 3Ha4yeHus BEJIMYUH XF, Xd, Xw, h
Ne ol 112131456 |7] s8]0
BapHaHTa
e % 26 | 27 | 28 | 29 | 20 | 21 | 22 | 23 | 24 | 25
s % 70 | 73 | 75 ] 80 | 60 | 63 | 65 | 68 | 70 | 74
o % 10 | LI |12 13 |14 |15 | 16 | 1.7 ] 18 | 1.9
107 23 | 25 | 28 | 27 | 30 | 31 | 34 | 25 | 27 | 30




IIpumeuanue. IlocTpoeHne KpuBOil paBHOBeCHsS B KOOpJAMHATAX y — X U rpaduyeckoe
OIIpeIeIEHNE YUCIIa TApEJIOK B KOJIOHHE BHIMOJIHUTh HA MUJIJIMMETPOBOM Oymare.

IIpumep pemenus 3agaun

N300pa3um cxemy peKTU(HUKAITHOHHON YCTAHOBKH HEMPEPHIBHOTO JCHCTBHS (PUCYHOK 1)

CMmech mojiaeTcsi B CpPEJHIOI0 YacTh KOJOHHBI 4yepe3 TerIooOMeHHUK 1, obGorpeBaemblit
KyOOBBIM OCTAaTKOM WJIM TTapoM. B BepxHeil yacTu KOJIOHHBI 2, pacCIOJI0KESHHOM BBIIIE TOYKU BBOJIA
CMECH, IMPOUCXOJUT YKpeIyieHue mapoB. B HIDKHEW 4yacTu KOJOHHBI 3, PacHoOJIOKEHHOM HIDKE
TOYKM BBOJA CMECH, IMIPOUCXOIUT MCUYEPIIBIBAHNE HU3KOKHUIIAIIETO KOMIIOHEHTA U3 XKUAKOCTH. U3
UCUEPIIBIBAIOIICH YacCTH KOJOHHBI KHMJKOCTh CTEKaeT B KHUIATWIBHUK (Ky0) 4, oborpeBaemblit
napoM. B kunsTuwibHHKEe 00pa3yroTcs Maphl, MOAHMMAIOIIMECS BBEPX IO KOJIOHHE, OCTaTOK
HENpPephIBHO OTBOAMTCA U3 KyOa. Ilapbl, BbIXOAsIIMEe M3 YKPEIUSIIOMIEH 4YacTh KOJIOHHBI,
nocTynaroT B jaediermarop S5, OTKyaa ¢(iermMa BO3BpallaeTcsi B KOJOHHY, a JUCTHIUIAT
HaIIpaBJIseTCs B XOJIOAWIBHUK 7.

Takum 00pa3zom, 1Mo BCeil BBICOTE KOJIOHHBI Ha KaXKJIOW TapeiKe 00ecIieYyrMBaeTCs KOHTAKT
mapa C XHAKOCTbIO, KOTOPBIE COAEpKaT 00a KOMIIOHEHTA- BBICOKOKHUITAIINN U HU3KOKHUIISIIHA.
CymHocTs Tpolecca, MNPOMCXOJIIEr0 Ha KaXIOW Tapeike peKTU(UKAUOHHOW KOJOHHBI
3aKJI0YAETCS MPU STOM B CIEAYIOIIEM: I[ap, NOJHUMAIOUIMICSA CHU3Y-BBEPX Ha Tapelike
OapboTupyer dYepe3 cioil kuakocTd. lIpm TakoM KOHTaKTe MPOMCXOAMT OXJAKICHUE TMapa,
BCJIC/ICTBME YEr0 HEKOTOpas 4acTh €ro KOHACHCHUPYETCSs, MpU4YeM B OOJbIICH Mepe MPOHCXOAUT
KOHJICHCALlMs BBICOKOKHIISIIET0 KOMIIOHEHTA. 3a CYET KOHJIEHCAIMM YacTU Iapa MPOUCXOJIUT €ro
YKpeIIeHue HU3KOKUIIALIEM KOMIIOHEHTOM (TIOBBIIIIEHHE €r0 KOHIICHTPAIIUU B Tape), a )KUIKOCTH —
BBICOKOKHITSIIIIMM KOMIIOHEHTOM. HO yacTu4Hass KOHJIeHcanus napa BEAET K BBIACICHHUIO U3 HEro
HEKOTOPOr0 KOJIMYECTBA TEIUIOTHI, KOTOPOE MIAET HAa HArPEeBaHUE >KUJIKOCTU. Takoe HarpeBaHHE
KUJKOCTH TPUBOAMUT K MEPEX0oJy HEKOTOpOH €€ YacTu B MapooOpa3HOE COCTOSHUE, MPUYEM B
O0JbIIEM KOJMYECTBE B Map U3 KUJIKOCTU MEPEXOJUT HUZKOKUIAIMIMN KOMIOHEHT. IIpoucxonut
MTOBTOPHOE YKPEIUICHHUE Mapa HU3KOKUITSIIIUM KOMIIOHEHTOM, a KUJAKOCTH — BBICOKOKHITSIINM.
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Hovoumas | owecs

1 — Tenn00OMEHHUK; 2 — YKPEIUIAIONas 4acTh KOJIOHHBI; 3 — HCUEPIIbIBAIOIAs YacTh
KOJIOHHBI; 4 — KHIISATUIBHUK; 5 — AedaermaTop; 6 — pacnpeaeauTenbHbli cTakaH; 7 — XOJIOAUIIbHUK;
8 — BEHTWJIb PETYIUPYIOLTHA
Pucynok 1 — Cxema pekTH(PUKAIMOHHON YCTAaHOBKH HEMIPEPBHIBHOTO JCHCTBUS



JUig MOCTpOEHMsI KPUBOW paBHOBECHsI (PUCYHOK 2) HMCHOJIb3YEM PaBHOBECHBIE COCTABBI

JKUJIKOCTH U TIapa Jijisi OMHApHOW CHCTEMbl METHJIOBBINA CITUPT — BOJIA.
BripakaloT KOHIIEHTpAllMd UCXOJAHON CMECH, JUCTHIUISITA U KyOOBOTO OCTaTKa B MOJIbHBIX

JIOJISIX, TSl Yero MOJIb3YITCS GOopMyIIoi:

_a
Y= MCHBOH ,
a 100 —a
+
MCH3OH MHZO (1)

II€ X — MOJIbHAS J0Js HU3KOKHUIIAIIETO KOMIIOHEHTAa B CMECH;
@ — BECOBOM IIPOLIEHT HU3KOKHUIISIIETO KOMIIOHEHTA B CMECH;
McH:0H — MOJIEKYJISIPDHBI BeC HM3KOKHUIIALETO KOMIIOHEHTa (METaHoJla) B CMECH,

Mchson = 32;
MH,0 — MOJNEKYJISIPHBIN BEC BBICOKOKHUIISALIETO KOMIIOHEHTa (BOABI) B cMecH, Mp.0 =

18.

X, X X
Pucynok 2 — KpuBas paBHOBecus

ITo popmyne (1):



28
B 32
Xp = ————
28 10028
_+7
32 18
75
B 32
X, =—————
75 100-15
7_._7
32 18
1,2
32

Y12 100-1,2
J’_i
32 18

=0,179,

=0,628 ,

X =0,00678 .

OTknaznpiBacéM 3HAYEHUS XF, Xd, Xw Ha OCH OpJMHAT U U3 TOYEK Xd U Xw BOCCTAHABIMBAEM
NEPIEHIUKYIIAPBI 10 IEPECEUEHHs C AUAarOHaIbI0 PaBHOBECUSI COOTBETCTBEHHO B Toukax W u D.
W3 TOYKH XF BOCCTAHABIMBAECM IIEPIEHAMKYJIAP 10 MepeceyeHus ¢ KpuBoil paBHoBecus y =f(X) B
Touke F.

MunuManbHoe (pierMoBoe Yuciio onpeaessieM rpaduyecki U aHaTUTHYECKH.

st rpadudeckoro omnpeneneHusi Rmin u3 Touku D mpoBoaum mpsiMmyro dyepe3 Touky F 1o
nepeceueHust ¢ ocblo opAUHAT. OTpe30K Bmax, OTCEKaeMblil Ha OCH Op/AMHAT PaBEH:

(D,), =D, +D,, =2,131+3,4=5,531 Kr/c.

2. Pacuét ycTaHOBKH ¢ OTOOPOM IKCTpa-mapa.

B sToM BapmaHTe pacxon rperomiero napa OyaeT onpeAensTbCcs Kak pacxoj Ha MOCIeIHUuMR
noJiorpeBaTelib U Ha 1-il Kopiyc BbIIapHOM YCTaHOBKH.

Pacxop rperoniero napa Ha MoCJIEAHUN IOAOIPEBATEND!

X
= ——>—=53,5,
R +1
OTKy/a
X, 62,8
= —1= ~1=0,174.
Rmm Bmax 53’ 5
OmnpenensieM Rmin 110 aHanuTUyeckoil popmyse:
R = Xp =V
FXF
(16)

*

IIe ) F— COCTaB Mapa, paBHOBECHBIN COCTaBY MUTATEIHLHOW CMECH, OMPEEISIETCS 10 ) — X
Juarpamme.
ITo dhopmyne (16):
~ 62,8-56
™ 56-17,9
Kak BuaHO 3Ha4eHust Rmin, onpeenénnple rpaguuecky U aHaTUTHYECKH COBIAIAI0T.
PaGouee ¢uiermoBoe unco:
Roa6 = RminB =0,178-1,5=0,268.
Otpe3ok Bp,s, OTcexaeMbli pabouell IHMHMEH YKPEIUISIOIEH YacTH KOJOHHBI HAa OCH
OpIMHAT JUarpamMMbl PaBHOBECHS, OTIPEACIIUM 10 (hopmMyIie:
% 628
;= -
MR +1 0 0,268+1

pab

=0,178.

=49,5 %.

OrknanbiBas 3HaueHne By, Ha ocu opmunar, nposoaum auuuio DK. E€ nepeceuenne c

NEePIEHINKYIIIPOM, BOCCTAHOBIICHHBIM M3 TOYKHU Xg HaéT Touky F'. Coenmnusiem Touky F' ¢ Toukoi
W.



JIvanu: WF'— pabounx KOHIEHTpaIMii MCUepIbIBarONIeH YacTH KoloHHbL, F'D — pabounx
KOHLEHTPALU YKPEIUIAIOIIEH KOJIOHHBI.

Mexay nuHMSAMA pabouuX KOHLEHTpAIMid M PAaBHOBECHOW JMHHEW BIMCBHIBAEM CTYICHH
W3MEHEHUsI KOHIEeHTpanuid. WX uymcimo paBHO Ny = 6 mT. JICHCTBUTEIBLHOE YHCIO CTYICHEH
M3MEHEHUS KOHLIEHTpaui (AeMCTBUTEIBHOE YUCIIO TAPEIIOK):

=1 =——=92mr.

[IpuruMaemM eMCTBUTENIBHOE YU CIIO TapeaoK Ny = 10 mrT.
BricoTa pexTr(HKannoOHHOM KOJIOHHBI (0€3 KyOOBO# 4acTH) paBHa:
H=(ng-1)h=(10-1)-0,28 = 2,52 m.

5. ChopmupoBaTh M MPEIOCTaBUTH OTUET MO MPAKTUYECKOMY 3aHSATHUIO B AJIEKTPOHHOM
BHUJIE.

Kpurepum ouenku:

«3aYTEHO» — OTYET II0 MPAKTUYECKOMY 3aHATHUIO BBIIOJHEH B IIOJHOM 00beMe B
COOTBETCTBUE C TpeOOBaHUSAMHU, YKa3aHHbIMU B Yy4eOHO-MeTOogu4ecKoM mocoduu. CTyaeHT
OTBEYAET Ha J[Ba 3a/laHHBIX BOIIPOCA IO TEME MPAKTUYECKOI 0 3aHATHS.

«HE 3aYTEHO» — OTYET 0 MPAKTUUYECKOMY 3aHATHIO BKItouaeT mMeHee 50 % ot Tpedyemoro
o0beMa WM OTCYTCTBYET, WJIM IPU HAJIMYUM OTYETA CTYACHT HE OTBEYAET HU Ha OJUH BOIPOC IO
TEME BBIITOJIHEHHOT'O 3aHATHS.

7.3. OueHo4Hble cpeacTBa AJs NMPOMEKYTOUYHOH aTTeCTAMH MO WUTOraM OCBOEHHS
AUCHHUILTHHBI

7.3.1. Bonnpochbl K IPOMeKYTOYHO aTTeCTAlNH

Cemectp 4

Ne Bonpocer

Knaccn@mmunﬂ OCHOBHBIX XUMHUKO-TCXHOJIOTHICCKUX MPOICCCOB.

TeopeTnueckrne 0CHOBBI TEXHOJOTUU NEpepabOTKH HEPTH.

1

2

3 | TenmooOMeHHBbIe anmaparhl TUIIA «Tpy0a B TpyOe».

4 MarepuanbHblii, >HepreTuueckuii Oamancel. [lonsTue nBuxkymed cunbl. ®dusznyeckoe u
MaTEeMaTHYECKOE MOJECIUPOBAHUE.

5 | 'eomerpuueckoe nogobue anmaparo (cuctem). [lonobue ¢pusnveckux BennunH. Bpemennoe
nono6ue. [lonobue HavaIbHBIX TPAHUYHBIX YCIOBHIA.

6 | TermsmooOMeHHBIE anmaparthl: TUIBI, Pa3IHYUS

7 | TermmmooOMeHHBIE anmaparthl: HA3HAYEHUE, TPUMEHEHHE

8 Tunbel Mexannuecknx Memanok. Cxema moadopa MenaiokK.

9 | O6mas xapakTepUCTHKa TeIJIOBBIX MpoleccoB. OCHOBHbIE YpaBHEHHUs TeIUIONepeIayn

(ypaBHEHME ITEpEHOCA TELIIA).

10 | TenmooOMEHHHK CO CIMPATIBLHON MEPErOPOIKOM.

11 | TenonpoBoaHOCTB. 3aKOH Dyphe.

12 | Tennosoe n3nydenue. 3akon Credana-bonpiimana. 3akon Kupxroda.

13 | KonBekTuBHbIH TemnooOMeH. 3akoH HpioToHa. B uem pasHMIa TEmI00TAa4YH MPU CBOOOTHOM
JBM>KEHUH JKUJIKOCTH ITPU BBIHYKJICHHOM JBH)KCHUH JKUIAKOCTH.

14 | Buapl TemmooOMEHHBIX anmapaTosB.

15 | HarpeBanue. Bunsl Harpesa.

16 | Oxmaxnenue. Bunel oxmaxaeHus.




17 | IIuKJIOHHBIE TETNIOOOMECHHHKHU.

18 | baounsle rpaduTOBBIC TEIIOOOMEHHHUKH.

19 | IlorpyxHbI€ 3MEEBUKOBBIC TEIIJIOOOMEHHHUKH.

20 | Konpencanus. OCHOBHbIE 3aKOHOMEPHOCTH IIpoIiecca.

21 | Hacamounsle MacCOOOMEHHBIE aIllapaThl.

22 | CtpyiiHO-HaIpaBJICHHbIC (YEITyIHUaThIe) TAPEIIKH.

23 | KiananHble TapenkH.

24 | Penieryarble TapeiIKu NPOBAJIBHOTO THIA.

25 | CuTyarple TapesKu ¢ OTOOMHBIMU JIEMEHTAMHU.

26 | Tapenku ¢ S-00pa3HBIMU dJIEMEHTAMH.

27 | KonmaykoBble TapeKu C KalCyJIbHBIMHU KOJIauyKaMHu.

28 | Tapenpuarbie MacCOOOMEHHBIE aNapaThl.

29 | DKCTpaKUMOHHBIE anmapaThl AJisi CUCTEM KUAKOCTb-KUIKOCTD

30 | ®usnyeckas CYIIHOCTh Maccomnepenayn. Buiasl MaccooOMEeHHBIX mporeccoB. [loHsTHe
«PABHOBECHE.

31 | PaGouas nuHUs mpolecca Macconepeiadn, ee PacloyioKeHUe TI0 OTHOIICHHIO K PAaBHOBECHOM
JUHUY B PA3IIUMYHBIX BUJAX Maccolepeiayu.

32 | YpaBueHnue paboueli TMHUH Maccorepenadn. Beerna mu pabouas imHAS nipsimasi (KpuBast)?

33 | OBmxkymas cuna macconepenaud. Kakum oOpazom oHa BIMSET Ha CKOPOCThH Mpoiecca. B
anmaparax «MJeaJbHOTO BBITECHEHUS) MU «HMICAIbHOTO CMEUICHHUS» BBIIIE ABIIKYIAS CHIIA
U ouemy?

34 | Abcopbuus, ee pyHKIHS, CylIHOCTh. PaBHOBecHas u paboyast muHus. JlecopOrus.

35 | Anmapatsl i poBeneHus mporecca adbcopouuu. [IpenMyiecTBa U HETOCTATKU KaXKIOTO
THUIIA anmnapara.

36 | Ilytu u ciocoObl MOBBIIEHHUS] CKOPOCTHU M MOJHOTHI a0COPOIHH.

37 | Pextudukanms. Ee npuHIMNMagbHble OTIWYMS OT MpPOCTON mneperoHku. OCHOBHbIE
JONYUICHUs, IPUHSATHIE JUIsl YIIPOLIEHUS PACUETOB.

38 | O0mas kiaccuukanys ruApOMEXaHnYeCKUX MpoLeccoB. MarepuanbHbIil 6aJaHc MPOLECCOB
pazaeneHus.

39 | Ocaxenue o AeUCTBUEM CHIIbI TshkecT. [IpruMeHseMble anmnaparsl.

40 | OcaxeHue moJ IelCTBUEM IIEHTPOOeKHOM critbl. [I[puMeHsieMbIe anmaparhbl.

41 | OcaxeHue noJ AeHCTBUEM IeKTprueckoro nojs. [IpuMeHsemble anmnaparsl.

42 | ®unprpoBanue. Pu3nueckas CyMHOCTH mporiecca. OCHOBHbIE KHHETHYECKHE YPaBHEHUS
(GuIbTPOBAHMSL.

43 | Bunsl GuibTpoB.

44 | Mokpas 04iCTKa ra3oB

45 | [lepememmuBanue B kUKol cpene. O6macte npuMeHeHus. CriocoObl epeMennBaHusl.

46 | AncopOums. OCHOBHBIE TIOHATHS U 00J1aCTh TPHUMEHCHUSI.

47 | TIceBOOOKMKEHUE TBEPAOTO 3EPHUCTOI0 MaTepHaa.

48 | [NpuHIHMIHATBLHBIC CXEMBI aJICOPOITMOHHBIX MTPOIECCOB.

49 | Cymxka. @u3nyeckas CyIHOCTb U 00JIaCTH IpUMeHEeHHsl. PaBHOBecHE B MpoIeccax CYIIKH.

50 | Bunsr cyniku. OCHOBHBIE THAarpaMMBl.

51 | AnmaparypHoe 0hopMIICHHE MPOIIECCOB CYITKH.

52 | IIporneccbl MEMOpPaHHOTO pa3esieHHs] CMECeH.

53 | Kunernka mporieccoB MEMOpaHHOTO pa3iesieHusl cMeceid. BimsiHue pa3nuyHbix (akTopoB Ha
IpoIIeCcC pa3JiesIeHusl.

54 | Annapatsl Juisi MEeMOPAHHOTO pa3/IeTIeHHs] CMeCeH.

55 | UckycctBenHoe oxnaxkaeHue. KommpeccuoHHble, a0COpPOIMOHHBIC, IapOKEKTOPHBIC
XOJIOJIUJIbHBIE MAIIMHBI

56 | UckycctBeHHoe oxnaxaeHue. [myOokoe oxmaxaeHue. LIMKIBI BBICOKOTO, CPEIHETO H
HU3KOTO TABJICHHUS.

57 | MarepuasbHblii 0ajgaHC OHOKOPITYCHOTO BBITAPUBAHMUS.




58 | BeimapuBanue. OCHOBHbIE 3aKOHOMEPHOCTH MpoOIiecca U anmnapaTypHoe opOopMIICHHE.
59 | TemoBoii 6ajlaHC OJJHOKOPITYCHOT'O BBIIIAPUBAHUS.
60 | CxemMbl MHOTOKOPITYCHBIX BaKyyM-BBIIIapHBIX YCTAHOBOK.
61 | MaTepuanbHbIii 6aJaHC MHOTOKOPITYCHOTO BBITTAPUBAHHMS.
62 | TemnoBoii 6alaHC MHOTOKOPITYCHOT'O BhIIIAPUBAHUSI.
63 | Pextudpukamus. Ee npuHIMNUANbHbIE OTIMYUS OT NOPOCTOM meperoHKd. OCHOBHBIC
JONYIEHNUS], IPUHATHIE JUIsl YIPOIIEHUS PacueTOB.
64 | PoropHO-IJIeHOUHBIN annapar.
65 | Anmapatsl C IPUHYAUTEIBHON HUPKYISILUEH.
66 | Anmapatbl C IOJBECHOM I'PEIOIIEH KaMEepOu.
67 | AnmapaTsl ¢ BBIHECEHHOM HUPKYIALMOHHOMU TPYOOH.
68 | Anmapatbl C BBIHECEHHOU I'PEIOLIEH KaMepoil.
69 | AnmapaTsl ¢ BCTPOEHHOM Iperolieil KaMepo U IIEHTPaIbHON IUPKYIISIIMOHHON TPyOOii.
70 | Obmas kiraccupuKamms THIPOMEXAaHHUECKHUX MPOIECCOB. MaTeprallbHbBIN OallaHC MPOIIECCOB
pazaeneHus.
71 | Haznauenue ycranoBku DJIOY-AT.
72 | Kmaccudukamus HacocoB. TUIIBI M HA3HAYCHHE.
73 | BeicokoTemneparypHsbie neun. Y crpoicTtso. [IpuHimn neiictpus.
74 | Haznauenue TpyOuaThix nedyeid. OCHOBHBIE 3JIEMEHTHI IIEUEH.
75 | Ilpunuun pabotsl TpyO4aToit neun. TuIbl ropesnok.
76 | TpyOuarble me4yn: TEXHOJIOTHYECKUE U TEXHUYECKHE TPU3HAKH.
77 | ObopynoBanue g nepekauku Hedtu. MaructpanbHbie TPYOOIpoBOAbL. TexHOIOrnYecKue
XapaKTEPUCTHUKHU.
78 | AnnapaTtypHoe odopMIIeHHE Mpoliecca IKCTpakinu. [TokazaTh B KaKuX Cilydasx MPUMEHSETCs
TOT WY WHOW anmapar.
79 | Kpucraminzanusi. OCHOBHbIE MOHATUS, IpaduyecKre 3aBUCUMOCTH.
80 | Kpucramimsanus. PasHoBUAHOCTH npoliecca. Anmaparsl JUIsl €10 OCYIIECTBICHHMSL.
81 | TeruoBO# pacdeT KOHJEHCATOpa CMEIICHUS.
82 | Cenaparopsl 1Jis1 OpBI3T M Kareidb pacTBOpa.
7.3.2. Kputepuu U HOPpMbI OLEHKH
dopma
NpOBe/leHus!
Cemectp . Kpurtepuu u HOpMbI OLleHKH
NMPOMEKYTOYHOM
aTTrecTaluu
BBICTABIIIETCS CTYJEHTY, €CIH II0
«OTIIAHOY pe3ynbTaTaM  TECTUPOBAaHUA  —
npaBuiabHO  oTBeuaer Ha 40
BOITPOcOB Tecta n3 40.
«Xopo1Io» BBICTABIIIETCS CTYJEHTY, €CIH II0
pe3ynbTraTaM  TECTUPOBAHUA  —
Dk3aMeH (B npaBWIbHO  oTBeyaer Ha 30
TecToBOH (hopme) BOITPOcOB Tecta u3 40.
«Y 1OBJIETBOPUTETIHLHOY BBICTABIIIETCS CTYJIEHTY, €CIH IO
pesyiabTataM  TECTUPOBAaHUS  —
npaBwibHO  OoTBewaer Ha 20
BONpocoB TecTa u3 40.
«HeynoBneTBOpUTENbHO» | CTYJEHT  OTBEYaeT  MPaBUIBHO
MeHee, yeM Ha 20 BOmpoCoB TecTa.




8. YueOHO-MeTOIMUECKOEe 1 HH(POPMALIMOHHOE 00ecnedeHne TUCIUTITUHBI

8.1. O0s3aTesIbHAs JUTEPATYpa

Tun (yueOHuK, yueOHOe

KoanuyecTBO B

HAY4YHOI
Ne nocooue, yue0Ho-
ABTOPBI, COCTABUTEJIH 3ar;iiaBue (3aroJjioBoK) TI'ox u3nanus oudamoTexe /
n/n MeToau4YecKoe mocooue,
HaumeHoBaHue
NMPaKTHUKYM, JIP.) 3BC
1 | CappanamBumu A.T'., [Ipumeps! 1 3a1a4u 1O TEXHOJIOTUU yaeGHOe mocobme 2018 3BC «JTaHbs
JIsBOB A 1. repepaboTKu HEPTH U raza
2 Pymsaunea T. A., XHMMHUS U TEXHOJIOTHUS ITPOIIECCOB
YMATIL . pon yaeOHoe ocooue 2019 OBC «Jlanb»
l'aiannn H.E. BTOPUYHOM nepepadoTKu HeTH
3 | Kapmos K. A. TexHomornueckoe NporHo3upOBaHNE
Pa3BUTHUS TPOU3BOJCTB y4eOHUK 2022 OBC «Jlanby»
He(dTera30XuMHUYeCKOro KOMILJIEKCa
4 | Tynukun E.W. OOu1ast HepTeXUMUS yuebHoe rnocobue 2021 9bC «Jlanp»
5 | lorexun B.M. OCHOBBI TEOPUU XUMHYECKUX MPOIECCOB
TE€XHOJOTMH OPraHUYECKUX BELIECTB U y4eOHUK 2022 OBC «Jlanb»
HedrenepepaboTKN
8.2. lonotHUTe/ILHAS JTUTEpPaTypa
KosuvecTBo B
Tun (yueOHuK, yueOHOE OTHHECTBO
HAY4YHOH
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) I'oa u3nanus oudamoTexe /
n/n MeTou4YecKoe nocooue,
HaumeHoBaHnue
NPaKTHKYM, JP.) 3BC
1 | Apabos M.I11., Ob6opynoBaHne U MHXEHEPHBIE COOPYKEHUS yuebHoe rnocobue 2020 OBbC «Jlanb»
ApaboBa 3.M., Ui OypeHusi, 10ObIYM U OATOTOBKU HEPTH
Maxkcumenko FO. A. Y raza Ha MOpe
2 | benoszeposa O.B. Xumus He()TH ¥ rasa yaeOHoe Tmocooue 2019 OBbC «Jlanb»




8.3. IlepeueHb mpogeccHOHATBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
cucTeM

8.3. Ilepeyenb mnpodeccHOHANBHBIX 0a3 JAHHBIX U MH(OPMAIMOHHBIX CIIPABOYHBIX
cuCTEM

— http://www.sciencedomain.org/archives.php?iid=1160&id=16 - apxuB peLeH3UPYEMOIo
xkypHaia American Chemical Science Journal, mocpsimeHHOT0 O00IIMM BOMpPOCaM XUMHUH B
CIIEYIOIIUX MPEAMETHBIX O0JacTAX: OpraHuvecKas XUMHs, HeOpraHuyeckas XUMus, Quandeckas
XUMHUS, NPOMBIIUICHHAs! XUMHUS, XMMHUECKasl TEXHOJIOIMs, aHAJIUTHUYECKas XUMMs, MEIULMHCKAs
XUMHUS, CYNPAMOJEKYJISpHAsi XUMHUS BBICOKOMOJIEKYJSPHBIX COCAMHEHUN W HAHOXHUMHS W JIp.
IPUKIIAIHBIX JUCHUIUIMHAX XUMUYECKON HAayKH.

— http://www.epo.org/searching/free.html - 6Gudnmorexa narenTos

— https://patentscope.wipo.int/search/en/search.jsf - mowck 1O MEXIyHAPOAHBIM U
HAI[MOHAJILHBIM MATEHTHBIM (POHJIaM, MIOMCK KaK Ha PYCCKOM, TaK M Ha JPYTUX S3bIKaX.

— ByrtaepoBckue coodmenns. HayuHblli aHIIIO-pyCCKOSI3BIYHBIA XUMUYECKHH >KypHa.
[TyGmkyeT cTaThu 10 OCHOBHBIM pa3jeiiaM XMMHUHU U CMEXHBIM AUCUUILIHHAM. JKypHai BXOIUT B
[lepeuenr BAK u cucremy PUHII. [lns 3apeructpupoBaHHBIX MOJIb30BaTelield cailTa JOCTYIIEH
MOJTHOTEKCTOBBIN apxuB ¢ 1999 roma: http://butlerov.com/stat/reports/view.asp?lang=ru

— XumMHsI B HHTepecax YCTOWYMBOro pa3Butus. B kypHame myOnuKyoTcs
OpUTHHAJIbHBIE HaYYHbIE COOOIICHHUS U 0030pBI MO XUMHUHU IMPOLIECCOB, MPEACTABIAIOMIUX OCHOBY
IPUHLMIIAAIBLHO HOBBIX TEXHOJOTHH, CO3/1aBa€MbIX B HHTEpECax YCTOMYMBOIO pa3BUTHSA, WU
YCOBEPILIEHCTBOBAHUS JICUCTBYIOIIMX, COXPAHEHUS NIPUPOAHOM Cpenbl, 3KOHOMHH PECYPCOB,
sHeprocoepexxenus. Bxoaur B Ilepeuens BAK u cucremy PUHII. JlocTyneH MmOTHOTEKCTOBBIMA
apxuB ¢ 2001 mo 2005 rox: http://www.sibran.ru/journals/Hviur/

— Oriental Journal Of Chemistry. HayuHblii peneH3upyemblii KypHalT OTKPBITOTO
nocryna. Crpana: Mnnus. S3sik: anrnuiickuid. [TyOnukyer pe3ynapTaThl HAyYHBIX MCCIIEIOBaHUMN B
oOmactu oOmed XuUMHM, OMOXMMHH, CHEKTPOCKOIHUH, XUMHHM OKpyxkKaromel cpensl. [locTyneH
noJHOTEKCTOBBIH apxuB ¢ 2008 roxa: http://www.orientjchem.org/Archive.php

— Teopernueckue 0CHOBbI XHMHYeCKOMH TexHoJ0oruu. XKypHan my0nukyeT cooOIeHus o
HOBBIX TEXHOJIOTMYECKHMX IIporeccax B 00palOaThIBaIOLIEH NPOMBIIUIEHHOCTH C TOYKHU 3PEHUS
¢byHnamenTtanpHoll Hayku. CrTaTbu B JKypHaje IIOCBSIIEHbBI OCHOBaM TEMJIOMAaccoOOMeEHa,
npolieccaM pasJieNeHus, Mek(a3HbIM SBIECHUSAM, TEUCHHUIO CHIITYYMX MaTepHalloB, OMOTEXHOJIOTUH,
ONTUMM3AIMM, aBTOMATU3AlMM U YNPABICHHUIO, SKOHOMHM SHEPTrUU, METAJUIOB U CHIPbs, 3allluTe
OKpyXarolen cpeasl U cMexxHbIM TemaM. JKypHan Bxoaut B Ilepeuens BAK u cucremy PHHII.
Jlns  3aperucTpupoBaHHBIX Tonb3oBatenel Hayunoil anexTponHOM Oubnuoreku (eLibrary)
JOCTYTIEH MoJIHOTeKCcTOBBIH apxuB ¢ 2011 roxa: http://elibrary.ru/contents.asp?titleid=8244

— Chemical and Process Engineering Research. XXypHan Ha aHTIHICKOM sI3BIKE
MeskTyHapoIHOTO MHCTUTYTa 10 HayKe, TeXHOJIOrusM u obOpasosanuto (International Institute for
Science, Technology and Education) (CIIIA, BemukoOputanusi, ['onkonr). IlyGmukyer
OpPUTMHAJIbHBIE CTAThH, KACAIOIIMECS Pa3JIMYHBIX ACIIEKTOB XMMHYECKOIO0 MAIMHOCTPOEHHUS, B TOM
yHclle, YIpaBI€HHWE MpoLeccaMd M  KOHTPOJIbHO-U3MEPUTENbHBIMU MpUOOpaMH  JTaHHOTO
IIPOU3BO/CTBA. Hocrynen ITOJTHOTEKCTOBBIN apXuB c 2011
roza:http://www.iiste.org/Journals/index.php/CPER/issue/archive

— Journal of Advanced Chemical Engineering. Hayunblii peneH3upyemblii u
pedepupyemsblii xypHan OoTKpbiToro nocrtyna. Ctpana: Erumer. SI3pik: anrnumiickmii. [lyOmukyer
OpUTHHAJIbHBIE HCCIIE0BaHUs, 0030pHBIE CTaThU, KOPOTKHE COOOUICHHSI B 00JACTH XHMMHUYECKOTO
MAaIIMHOCTPOCHHS, COBPEMEHHBIX MaTepHalioB, OMOXUMHHU. JIOCTYIEH MOJHOTEKCTOBBIA apXHUB C
2011 ropma: http://www.ashdin.com/journals/published.aspx?jid=jace
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http://www.sciencedomain.org/archives.php?iid=1160&id=16
http://www.epo.org/searching/free.html
https://patentscope.wipo.int/search/en/search.jsf
http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/
http://www.orientjchem.org/Archive.php
http://elibrary.ru/contents.asp?titleid=8244
http://www.iiste.org/Journals/index.php/CPER/issue/archive
http://www.ashdin.com/journals/published.aspx?jid=jace

8.4. [lepeueHb MPOrPaMMHOro o0ecneyeHunst

Ne Haumenosanue IO PexBu3NTHI noronsi)pa
n/n (nata, HOMep, CPOK ACHCTBHUA)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JecTBUs — OeCCpPOUHO;
KOHTpakT Ne 1653 ot 14.12.2018, cpok
JeHCTBUS — OECCPOUHO
2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JeUCTBHS — OECCPOYHO
AcademicEdition
3 | Mirapolis Human Capital Management JUIIeH3UOHHBIH 1oroBop Ne 234/10/21-K ot
19.10.2021, cpok aeicTBUSA — 10
01.03.2022
4 | MathCAD Bepcusil4 unu 15 Akt n/m ot 21.07.09 (I'oc. Kontpakt 487

ot 28.05.09), 6eccpounblit

8.5. Onucanne MaTepHaJbLHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOM AJs OCylIeCTBJIEHUSsI
00pa3oBaTeILHOIO NMPoIecca Mo TUCHMUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa0opaTopHuii, MACTEPCKUX H

Ne Ap. 00bEKTOB /1Jisl IPOBe/ICHUs
N IlepeyeHb 0CHOBHOTO 000pY/A0BAHMA
/Il | NMPAaKTHYeCKHX U JJA00PATOPHBIX 3aHATHIA,
MOMELIECHHUH VIS CAMOCTOSATEIbLHOMN
padoThl 00y4aromuxcs (HoMep ayinTOPHH)
JIa6oparopus «IIporeccoB u AXID». JlaGopaTopHble YCTaHOBKM IO H3YYEHUIO
VYyeOnass ayautopust JUid  TOPOBEICHMS | mpolecca  peKTUUKaluuu,  Ipoliecca
3aHATHNA CEMHUHAPCKOIO THIIA. teruonepenaun  (tpydéa B TpyOe),
VYyeOHast  ayauTopusi  Ais  KypcOBOToO | JlabopaTOpHasi yCTaHOBKA JJIi U3MEpPEHUs
MPOEKTUPOBaHUS  (BBINOJIHEHUS KYPCOBBIX | JaBJICHHUS, CTallMOHapHOE Meaua
1 pabor). o0opysoBaHHE, MHTEPAKTUBHAs  JIOCKa.
VYuebnas ayautopus ans  npoBeaeHus | Ctomsl YUEHUYECKHUE, CTYJbs
IPYMIOBBIX u MHIUBUAYAIbHBIX | YYEHUUYECKHUE.
KOHCYJIbTAIINI
VYuebHas  ayauTopus AN IPOBEACHUS
3aHATUN TEKYIIETOo KOHTPOJIS u
POMEKyTOUHOM aTTectaruu (A-118).
VYuebnas ayautopus ans  npoBeaeHus | Ctomsl YUEHUYECKHE JIByXMECTHBIE
3aHATUHA  JIGKIMOHHOTO  TuMa. Y4eOHas | (MOHOOJOKH), CTOJ IIPENoAaBaTeIbCKUM,
ayquTOpUsl  JUIsl  TPOBENEHUS  3aHATHH | CTYyI IIpenoaBaTebCKUM, JI0CKa
CEMUHAPCKOT0 TUTIA. Y4ueOHas ayTuTOPHS I | ayTUTOPHASI (menoBas), Tabnua
o | KYPCOBOTO  MPOCKTUPOBAHHS (BbITIONIHEHUS | MeHnpeneesa .
KYpCOBBIX pa0oT). YueOHas ayauTopus Jis
IIPOBEJEHUS TPYNIIOBBIX U MHIUBUAYAJIBHBIX
KOHCYNbTallui. Y4eOHass ayauTopus Jis
IIPOBEJEHUS 3aHSATUH TEKYIIETr0 KOHTPOJI U
poMesKyTOuHOM aTrectarui. (A-306)
3 JlaGoparopuss  «IIpoueccet u  ammapatsl | CTonbl ydeHndeckue MOHOOJI0KkH, CTOJbI,

3aIUThl OKPYXKAIOIIEH CpesibIy.

CTyNbsl, JOCKa ayauTopHas (MeJioBas),
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HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
N/ | NPaKTHYeCKUX U JIa0OPaATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)
VYyeOnast ayautopuss Jid  TOPOBEACHUS | IPOEKTOpP, HOYTOYK, SKpaH MEPEHOCHOH,
3aHATUN CEMUHAPCKOTO THUIIA. YCTaHOBKA TEXHOJIOTMYECKOTO KOMILIEKCa,
YyeOnast  ayauTopusi  Ais  KypCOBOTO | MO3BOJISAIOLIAS CHU3UTH PAaCHpOCTpaHEHUE
MPOCKTUPOBAHUSL  (BBIMIOJHEHUSI KYPCOBBIX | a3POIUCIIEPCHOM CUCTEMBI B
pabor). MPOCTPAHCTBE., YCTAHOBKA, MO3BOJISIFOIIAS
YyeOHass  ayautopust Ui IPOBEACHMS | CO3/1aTh a3POJAUHAMUYECKYIO TATY
IPYMIOBBIX u WHIUBUAYaIbHBIX
KOHCYJIbTALIUI
YyeOnass ayautopus JJis  HPOBEACHHUS
3aHATUN TEKYIIETO KOHTPOJIS u
npoMexyTouHoi arrecrarmu. (A-409)
4 | Ilomemenue A camoCTOSTENbHOM pa®oThl | CTONBI, CTYIbSI, KOMIIBIOTEPHI

obyuarormxcs (I'-401)
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