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1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

Llesb OCBOCHUST TUCIMIUTHHBL: (HOpMUpPOBaHHE MPO(HECCHOHATEHON KOMIIETEHTHOCTH BBIITYCKHUKA B
00JacTH TPOILIECCOB W alllapaToB XHUMHYECKOH TEXHOJIOTHUH, JIKAIIMX B OCHOBE pa3pabOTKH HOBBIX
TEXHOJIOTUH M COOTBETCTBYIOIIUX KOMIICTCHITHIA CIICIIHAIHCTOB.

3agauu: npuobOpeTeHre O0yJaroNIMMUCS 3HAHUWA B OOJIACTH MPOIIECCOB W aIllapaToB XUMHUYECKOM
TEXHOJIOTUU KaK TEOPETUYECKOH 0a3bl JUIsl W3Yy4YCHHs MOCIEAYIOUIMX ITUCIHILIMH TPOPECCHOHATBHOTO
[UKJIA; TpUOOpEeTeHHEe OOYYAIOIIMMUCS HABBIKOB peaM3allil TEOPETUYECCKHX 3HAHWW Ha IMPAKTUKE B
paMKax BBITIOJHEHHUsSI JaOOpAaTOPHBIX pabOT C MPUMEHEHHEM HMHTEPAKTUBHBIX METOJOB M 3aKPEIICHUEM

COOTBCTCTBYIOIIHX KOMHGTGHL[I/II;'I CIICIHNaJINCTOB.

2 MecTo JUCUMILVIMHBI B CTPYKTYpPe 00pa30BaTeILHON POrpaMMbl

JluctymimHa OTHOCUTCS K JUCIHHMIUTMHAM (MOIYJISIM) 1O BBIOOPY BapuUaTHUBHOW dYacTu Onoka /[l
«Iucuummmabl (MOTYIIN )»

[IpepexkBusutThl gucuuiuiunbl: b1./].5.29 Xumuueckasa mexnonoeus

[TocTpeKkBU3UTHI AUCUUILTHHBL: Omcymcemayom

3 TpeGoBanus k pe3yjabTaTaMm 00y4eHHUs M0 TUCHUILINHE

[Tpornecc n3y4yeHHs JUCUUIUIMHBI HAIPABJICH Ha (JOpMUPOBAHHE CIECAYIONINX PE3yIbTaTOB 00yUCHHUS

Kox u naumenosanue
dbopMupyeMbIx
KOMIIETEHIIN I

Ko 1 HaumeHnoBanue
WHJIUKATOpa JOCTUKEHUS
KOMIIETEHIIUHA

[TnarupyemMble pe3yinbTaThl O0YUCHHS 110
JUCLUIUIMHE, XapaKTePU3YIOLLNE dTallbI
(bopMHUPOBAHMS KOMTIETEHITUN

[1K*-4 Criocoben

[1K*-4-B-1 'otoBUT

3HaTb: OCHOBHEIC 3daKOHOMCPHOCTH M MCXAaHH3MbI

OIIpEEIATh CIOCOObI, |eTalbHbIE IIJIaHbl IIPOLIECCOB  JIEKAIMX B OCHOBE CTaHIAPTHBIX
METOJIbI U CPEJICTBA | OTACIBHBIX CTalNuN METOJIUK
peLIeHns npukiagaaeix HUP u1 HUOKP | YMeThb: BBINONHATH CTaHAAPTHBIE ONEpalUu 10
TEXHOJIOTHYECKHUX [1K*-4-B-3 Ilpennaraer IpeIaraéMbIM METOIUKaM TUISL peleHus
3a7a4 B pamMKax TEXHUYECKUE CPEICTBA U nocrasneHHbIx 3agad HUP u HUOKP; koppexTHO
npukinaaaeix HUP n |Merons! ucnsitanuit (U3 apryMeHTHpOBAaTh IIPUMEHEHHE CTaHIapTHBIX
HUOKP Habopa UMEIOINXCS) IS METOAMK JUIsl TPOBEICHUs pa3JIMYHBIX aHAJIU30B;
pEILIEHNS TOCTABJIEHHBIX IIPUMEHSITD CTaHJIapTHHIE olnepanuu 1o
3a/1a4 B paMKax NPUKIAAHBIX |[peIIaraéMbIM  METOAMKAM K  KOHKPETHBIM
HHWP nu HUOKP 00BeKTaM

Bnag!eTb: HaBBIKaMU pa6OTI>I o npeajraracMbIM
MCTOJHUKAM B PCHICHUHN NCCIICAOBATCIILCKUX 3a/1a4

4 CtpykTrypa n

coacpiKkaHuEe TUCIHUIIJIHHBI

4.1 CTpykTypa 1M CIHILIHHBI

OO0mmas TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4eTHhIE eAMHUIBI (144 akameMUuecKnx Jaca).

TpynoemMkocTs,
Bun paGotsr aKaJIEMUYECKHX YaCOB
9 cemectp BCETO
O01mas Tpy10éMKOCTh 144 144
KonrakTHasi pabora: 85,25 85,25




TpynoeMKoCTb,
Bun paGoter aKaJIeMIYECKHUX 9acOB
9 cemectp BCETO
Jlexmu (JI) 34 34
Jlaboparopusie pabots (JIP) 50 50
Koncynbranun 1 1
[TpomexxyTounas arrectarus (3a4eT, SK3aMEH) 0,25 0,25
CamocrosiTe/ibHas padoTa: 58,75 58,75
- CAMON0020Mo8Ka (Mpopabomka u no8MmMopeHue 1eKYUOHHO20 Mamepuana u
mamepuana y4eOHuKo8 u y4eonvix nocoouti);
- N0020MOBKA K 1AO0PAMOPHBIM 3AHAMUIM,
- H0020MOBKA K KOJLLOKBUYMAM,
- N0020MOBKA K PYOEHCHOMY KOHMPOJIO.
Bua uToroBoro KOHTpoJIA (3aueT, IK3aMeH, 1 depeHIUPOBAHHBIH IK3aMeH
3a4eT)
Pazensr quctuminHel, U3ydaeMele B 9 cemecTpe
KosmuecTBo yacoB
Ne HaunmeHoBaHue pa3nenos ayAutopras BHEayl.
pasnena BCETO pabota
T 113 | 7P paborta
1 OO01mye noJI0KeHUs 10 4 - 6
2 ['mapomMexaHnYeCcKHe MPOIeCChI 16 4 6 6
3 OcaxneHue 8 2 - 6
4 OCHOBBI TETUIONIEPEHOCA 16 4 6 6
5 OcHOBBI MaccorepeHoca 8 4 - 6
6 AOcopOuust ¥ peKTHHUKALIHS 12 4 2 6
7 DKCTpaKIUs U KPUCTAJUTH3ALUS 24 2 16 6
8 AncopOnus 14 4 4 6
9 [Tporeccel MEMOPaHHOTO pa3/ICICHHsS CMeCcei 8 2 - 6
10 XHUMHYECKUE TPOLIECCHI 26 4 16 6
HWroro: 144 34 50 60
Bcero: 144 34 50 60

4.2 ConepxxaHue pa3/iesioB AU CHUNIHHBI

Pa3nesa Ne 1 O0mme nosoxenusi. Kiaccugukaiiys OCHOBHBIX NPOLIECCOB XUMUYECKOM TEXHOJIOTHH.
Kunetnueckue 3aKOHOMEPHOCTH OCHOBHBIX IIPOLIECCOB XMMHYECKOM TexHojoruu. OOLue MNpUHIMIIBI
pacuera XMMHUYECKHUX almapaToB U MaluH. [lepuoanueckre u HenpepbIBHbIE MTPOLIECCHI.

Paznen Ne 2 I'mapomexannveckue npoueccbl. OCHOBBI THAPOKUHETUKH. Kitaccudukamust xuaKux
HEOJIHOPOJHBIX CHCTEM U THAPOMEXAaHMYECKHX IpoleccoB. MarepuanbHblii OajgaHC THAPOMEXaHUYECKUX
ITPOLIECCOB.

Paznen Ne3 Ocaxknenue. ['paButanmonHoe  ocaxzaenue. OcaxaeHwe 1oj  JCHCTBUEM
HEHTpoOeKHOM cuibl. PunbTpoBanue. llepememmBanue B kUKol cpene. IlceBmpookmkeHue TBEPAOTO
3epHUCTOr0 MaTepuaa.

Paznen Ne4 OcHoBbl  Temomepenoca. OOmas XapakTepUCTHKAa TEIUIOBBIX  IPOIECCOB.
TennonpoBoaHocTh. KonBekTHBHEIN TermmooOMeH. Termonepenaya. J[BrKyImas cuia TEIJIOBBIX MPOIECCOB.
HarpeBanue, oxnaxaeHue 1 KonaeHcanus. HarpeBanue TenaoBsiM napom. HarpeBanue TOIOYHBIMU Ta3aMu.

HarpeBanue mnpomMexyTouHbiMU  TersioHocuTensiMu. Oxmnaxaenue. KonpeHncauus.  BeimapuBanue.
TennmooOMeHHBIEC anapaThI.
Paznen Ne5 OcHoBbl MaccomepeHoca. OOmme CBEICHHS O MAacCOOOMEHHBIX MPOIECccax.

OcHOBHOE ypaBHEHHE Maccolepenadyu. MarepuanbHblid OalaHC MacCOOOMEHHBIX mporeccax. OCHOBHBIC
3aKOHBI Maccorepeaaun. Macconepenaya B CHCTEMax C TBEPAOH (a3oid.



Pazgen Ne 6 AOcopOuusi u pexkruduxkamusa. PaBHOBecMe B CHCTEMax  JKHUJIKOCTH-Ta3.
[Ipunnunuaneabie  cxeMbl abcopOruu. [lpunnmnm  pextudukanuu. TermoBoit OamaHc — mporecca
pektudukanuu. [IpuHIMNHAIBHBIE CXEMBI IPOLECCOB peKTH(PHKanuu. AmnmaparypHoe odopmieHue
MPOIIECCOB a0COPOIINH U PEKTUPUKAIINH.

Pa3znesn Ne 7 Jkcrpakunms ¥ KpucTauim3anus. [[pyuHiunuanbHele cXxeMbl Ipolecca SKCTPaKLUy.
AnnapatypHoe O(QOpMIIEHHE IPOLECCOB SKCTPAKLUHUU. OKCTPAKLIUOHHBIE YCTAaHOBKU. XapaKTepUCTHKa
KPHUCTAJJIOB U CIIOCOOBI ITPOBEICHUS MPOLIECCOB KpUCTAIUIM3aUK. MaTepranbHblil 0agaHc KPUCTAILTH3AIHH.
Kpucrannmuzaropsl. Cyonumanms.

Paznen Ne 8 Apncop6uust. [IpuniunuaibHble CXeMbl aACOPOIMOHHBIX MPOLECCOB. AICOpOEphI U
a/IcCOpOLIMOHHBIE YCTAHOBKH.

Pa3znea Ne 9 IIpoueccsl MmemOpaHHOro pasjejieHusi cmeceil. CyliHOCTh MEMOpPAHHOIO Ipolecca
pa3zaenenus cmeceil. MemOpanbl. KuHeTnka npoueccoB MeMOpPaHHOTO pa3ziesieHHsI CMECEH.

Pa3znea Ne 10 Xumuueckue npoueccbl. PaBHoBecre pu XMMHYECKUX IpeBpamieHusx. Kuneruka
XMMHYECKHUX MPOLecCOB. MaTepualbHbIM U TEIIOBOW OalaHChl XMMUYECKHX ITpoueccoB. [IpuHnunuansable
CXEMbI XUMHUYECKHUX ITpoLeccoB. MeTo/1bl pacueTa peakTOpoB.

4.3 JlabopaTopHble padoThbI

No JIP Ne HaumenoBanue nabopatopHbix paboT Kozr-s0
paszzuena JacoB

1 2 IM'uapomexaHuvecKrue METOIbl Pa3aeIICHUS 6
2 4 Tennonepenaua B XMMHUYECKOM anmaparype 6
3 6 Ileperonka u pekTuduranus 2
4 7 DKCTparupoBaHue 16
5 8 AncopOnus 4
6 10 MarepuanbHbIi M TEIJIOBOM 0ajaHChl XUMHYECKHUX MPOIIECCOB 16

Uroro: 50

5 Y4yeOHO-MeTOANYECKOE 00ecTedyeHue TUCIUIIINHDI
5.1 OcHoBHas uTEpPaTypa

1. Tlpomeccsl u anmapaTsl XUMHUECcKo TexHojaoruu. OOt kype [Tekct] : yueOHuK: B 2 KH. / T1OJT
pen. B. I'. Aitnmreiina . - Cankrt-IlerepOypr : Jlans, 2019. - (bakanaBpuat u mMaructparypa Y4eOHUKHU Ui
BY30B. CriennasibHas auteparypa).. - ISBN 978-5-8114-2975-2

Ku.1:.-,2019.-916 c. : un. - bubauorp. B kouie ri. - ISBN 978-5-8114-2976-9.

Ku.2:.-,2019. - 876 c. : wi. - bubmuorp. B konte ri1. - ISBN 978-5-8114-2977-6.

2. . JleBenen, T.B. OCHOBBI XMMHUECKHUX MPOU3BOJCTB [DIEKTPOHHBIA pecypc]: yueOHOe mocobue
JUTSl CTYJIEHTOB, OOYYArOIIUXCS TI0 MPOrpaMMaM BBICIIEro oOpa3oBaHus no cnenuaibHocTa 04.05.01 OyH-
JaMEHTaJlbHas U MPUKIIagHas XUMUA U 110 HanpaiaeHussM noAarotoBku 04.03.01 Xumus, 18.03.02 Duepro- u
pecypcocOeperaromue mpouecchl B XMMUYECKOW TexHoyioruu, Hedprexumun u ouorexnonorun / T.B. Jlere-
Hel, A.B. I'opGynoBa, T.A. TkaueBa; OpenOyprckuii roc. yu-T. — OpenOypr : OI'Y, 2015. — 121 c. ISBN
978-5-7410-1292-5. Pexxum noctyma: http://artlib.osu.ru/web/books/metod all/9129 20151105.pdf

3. OOmass xumuueckas TexHOJOrHs. OCHOBHBIE KOHIENIWU TPOESKTUPOBAHUS  XMMHUKO-
TexHoJoruueckux cucreM [Tekct] : y4eOHHMK JUIsl CTYIEHTOB BY30B, OOYyYalOIIUXCS IO XHUMHKO-
TEXHOJIOTUYECKUM HAIPaBICHUSM MOATOTOBKU U crienuanbHocTsM / M. M. Ky3uenosa [u ap.]; nox pen. X.
3. Xapmammuau.- 3-¢ u3., crep. - Cankr-IletepOypr : Jlanb, 2022. - 381 c. : wi. - bubauorp. B KOHIIE TJI. -
VYka3.: ¢. 372-379. - ISBN 978-5-8114-9158-2.

5.2 lonmosiHUTe/IbHAS JIUTEPATYPa

1. derraepckuit, FO. W. Iporneccrl n annapatsl xumuueckoi TexHoaoruu [Teker] : B 2 kH.: yueO. amns
By30B / 1O. U. [IprtHepckuit. - M. : Xumus, 2002 - ISBN 5-7245-1230-0.
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http://artlib.osu.ru/web/books/metod_all/9129_20151105.pdf

Y. 1 : Teopernueckrne OCHOBBI MPOILIECCOB XMMUYECKOW TEXHOJIOTHH. ['mapoMexaHuyeckue u Temio-
BbIe Tiporiecchl U anmapartsl. - 2002. - 400 c.: win. - ISBN 5-7245-1231-9.
Y. 2 : MaccoobmenHbIe nporeccs! U anmapartsl. - 2002. - 368 c.: ui. - ISBN 5-7245-1232-7.

5.3 Ilepuoauyeckue U3TaHUsA

1. Xumus u xu3Hb - XXI Bek : )xypHai. - M. : AreHcTBO «PocreyaTsy.
2. Ycnexu XUMHH: - )KypHall — M.: AreHTcTBO «PocneyaTsy.

5.4 UnTepHeT-pecypchl

1. DOnextponnas Oubnamoreka IQlib (oOpa3oBarenbHble W3AaHUS, DSJCKTPOHHbIE Y4YEOHHKH,
CrpaBOYHBIE M yueOHbIE mocobus) - http://www.iglib.ru/ .

2. DnextponHas Oubmmoreka Cankr-lIleTepOyprckoro rocyaapCTBEHHOTO —IMOJUTEXHHYECKOTO
YHHUBEpCHTETa (METOJMuUecKass W ydeOHas JIMTepaTypa, co3/laBaeMas B DIIEKTPOHHOM BHUIE aBTOPaMH
CIIGITY mo mnpodmio  oOpa3oBaTeIbHOW W HAYYHOW  JICATEIHHOCTH  YHHBEPCUTETA) -
http://www.unilib.neva.ru/rus/lib/resources/elib/.

3. http://www.msu.ru Caiit MOCKOBCKOTO rocyiapcTBEHHOro yHuBepcureTa uM. M.B.JlomoHocoBa

4. http://www.edu.ru/ ®denepanbublii mopran «Poccuiickoe 00pa3oBaHue»

5.5 TlporpamMmHoe obGecneuyeHue, npogeccuoHaIbHbIe 0a3bl JAHHBIX M HHGOPMAIMOHHbIE
CIPaBOYHbIE CHCTEMbI

1. Onepanuonnas cucrema PEJ] OC

2. IMaket oducubix npunokenuii LibreOffice

3. [IporpamMmHas cuctema Jijist opraHu3aiuu Buaeo-koudpepeni-csizu «MTC JIuak»

4. TAPAHT Ilnardopma F1 [DnexTpoHHBI pecypc]|: cipaBouHO-TIpaBoBas cucreMa. / PazpaboTunk
OOO HIIIT «I"APAHT-Cepsuc», 119992, Mocksa, BopobseBbl ropsl, MI'Y, [1990-2024]. — Pexum mocry-
na B cetr OI'Y mns ycranoBku cuctemsr: \\fileserverl\GarantClient\garant.exe

5. Koncynperantllntoc [DneKTpoHHBINA pecypc]: 2JIEKTPOHHOE MEPUOINYECKOE M3JJaHUE CIpaBOYHAs
npaBoBas cucrema. / Pazpaborunk 3A0 «Koucynprant [lnrocy, [1992-2024]. — Pexxum 1ocTymna K CHCTEME
B cetu OI'Y mis ycranoBku cuctembl: \\fileserverI\MMCONSULT\cons.exe

6. http://edu.garant.ru/garant/study/ - Uarepuer-Bepcust T APAHT-O06pa3oBanue, Cucrema TAPAHT
IUISL CTY/IGHTOB, aCIUPAHTOB M MPEIoIaBaTelNeH

6 MaTepuajibHO-TeXHHYECKOe o0ecnedeHne JUCHUNINHBI

Jlns npoBeieHns TEKIMOHHBIX 3aHATHH UCIOIB3YIOTCS yUEOHbIE ayTUTOPUU. AYJUTOPUH OCHAIEHbI
KOMIUIEKTAaMH  YYEHHUYECKOM MeOenu, TEeXHUYECKMMM CpeICTBAaMU OOyuYeHMs, CHyXalluMH Ul
npecTaBieHus yaueOHoi nHdopmannuy 60IbIION ayAUTOPHH.

Jnis mpoBeieHus 1ab0paTOPHBIX 3aHATUN UCTIONb3yeTcs JadopaTopus, OCHAILIEHHAas 000py10BaHUEM
(MydenbHas mneub, CHEKTPOPOTOMETP, CYIIMIbHBIA IIKad, KPUCTAIM3ATOPbI, 3KCUKATOPHI, IITATHBBI,
apeoMeTpbl) M mnpubopamu (HarpeBaTelbHble NPUOOPHI, TEPMOMETPBI, BOJSHbIE OaHU, MHUKHOMETP).
Jlaboparopust ocHallleHa XUMHUYECKON MOCy10M (MpOOHPKH, XUMUYECKHE CTaKaHbl, KOJIObI, MEpHas MOCy/a,
BOPOHKH, (apdopoBble UaIIKM) M HEOOXOAMMBIMH XUMHUYECKUMH peakTuBamMu. B maboparopuu
MPEelyCMOTPEHBI alTeyka U CPECTBA MOKAPOTYIICHHS, a TAKKE MHIMBUyaJIbHbIE CPECTBA 3AIMUTHI.

[Tomerienue 1ias1 caMOCTOSTENLHON pabOThl 00yYarOIUXCS OCHAILIEHbI KOMITBIOTEPHON TEXHMKOM,
MOAKITIOUEHHON K cetn «MHTepHeT», W oOecrmedueHneM JOCTyrna B DJIEKTPOHHYIO HWH(OpPMaIMOHHO-
obpazoBarensHyt0 cpeny OI'Y.
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