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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTamuryprud U XUMHYECKUX TEXHOJIOTHIA

[Ipotokom or 20 r. Ne

3aB. kadeapoii A.C. iapquKo

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanusanuu B 2024 - 2025
yueOHOM rofy Ha 3acejanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzanuu B 2025 - 2026
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTUI

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTauryprud U XUMHUECKUX TEXHOJOTHI

IIporokomor _ 20 r. Ne
3aB. kadeapoii A.C. XapueHko

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHud kaeapsl MeTauryprud i XUMHUYECKHX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadenpoit A.C. YapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)
-bopMHpOBaHHE Y CTYACHTOB Oa30BBIX 3HAaHUH O MAaCCOOOMEHHBIX MpoIeccax H
anmaparax XWMHYECKOW TEXHOJOTMH C MPUMCHCHHEM MaTeMaTHYeCKHX, (U3UUYECKUX,

(UBUKO-XUMHYECKUX M XUMHYECKHX METOJOB JUIA pelieHus 3aaad MnpodecCHOHATbHOU
IEeATEILHOCTH.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMmal

HucuuiuinHa MaccooOMeHHbIE TMPOLECChl XMMHYECKOM TEXHOJOTMH BXOJIUT B
00513aTeNIbYI0 4acTh YU€OHOTO IIaHa 00pa30BaTENbHON MPOTrPAMMBI.

Jns  n3ydeHUs  JUCLUIUIMHBL ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
cOpMHUPOBAHHBIC B PE3YIIbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

IIpoueccel u annapaTbl XUMHYECKON TEXHOJIOTHH

AHanutudeckas XuMust 1 GU3NKO-XMMHUYECKHE METO/IbI aHATIN3a

OOwast xXuMn4eckast TEXHOJIOTUs

Opranuueckasi XuMus

TexHuueckas TepMOAMHAMHUKA U TEINIOTEXHUKA

dusuka

dusnueckas XuMus

Marematuka

HauepratenbHas reoMeTpus 1 KOMIbIOTEpHast Tpaduka

OO6m1ast 1 HeOpraHMUYeCKask XUMHSI

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIE MIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUIsl U3yYCHUS TUCIUTLTH/TIPAKTHK:

[IpoekTHas AeATENbHOCTD

IlonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEeHa

XHAMHYECKUE PEAKTOPBI

[ToxroToBka K MpoIeaype 3aliThl U 3alI1Ta BHITYCKHOW KBaTH()PUKAIIMOHHOW pabOTHI

3 KomnereHunu ody4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHUILTUHBI (MOYJIs1) ¥ MIJIAHUPYEMBbIE Pe3yJabTaThl 00yUeHu sl

B pesymbrare ocBoeHus AUCHUIUIMHBI (MOaynsi) «MaccooOMEHHBIE TPOLIECCHI
XUMHUYECKON TEXHOJIOTHUI» 00yUaroHiics JOHKEeH 001aaTh CIeIYIOIIMMHA KOMIETCHIIUSIMHU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHA KOMIICTCHIIMH

OIIK-2 CrocobeH WUCHONIB30BaTh MaTeMaTHueckue, (u3udeckne, (QU3MKO-XUMUIECKHE,
XHMHYECKHE METOJIBI JIJIs PeIIeHUs 33124 TPOPeCCHOHATBHOM eI TeIbHOCTH

OIlK-2.1 Ucnone3yer  maremarmyeckue,  (usmueckue,  (U3NKO-XMMHUECKUE,
XUMHUYECKHE  METOAbl JJIi  pelleHus 3a1ad  NpogeccCHOHaIbHON
JESATEIbHOCTH

OIIK-2.2 BreiOupaer ~ MaTemaTHueckue, ¢buznueckue, ($U3UKO-XUMHUYECKUE,

XUMHUYCCKUC METOJBbI JJIA peHiCHuA 3aaad HpO(I)CCCHOHaJIBHOI‘;I
JCATCIIBHOCTH




4. CTpyKTypa, 00bEéM H coep:KaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCITUIUIMHBI COCTABISIET 8 3a4eTHBIX enuHull 288 akaa. 4acoB, B TOM
qyuce:

— KOHTaKTHas paboTa — 23 akaJl. 4acoB:

— aynuropHas — 20 akaj. 4acos;

— BHEAyJIUTOpPHAs — 3 aKaJI. 4acoB;

— caMocTosTenbHast pabora — 252,4 akaj. 4acos;

— B (hopMe MpakTUIECKOM o AroToBku — 0 akaj. Jyac;
— IMOATOTOBKA K 3K3aMeHy — 12,6 aka. gac

— MOJTOTOBKA K 3auéty — 12,6 akaj. yac

dopma aTTecTalnu - 3a4€T, SK3aMeH

AynuropHas 3 =
KOHTaKTHas paboTa E 3 ®dopma TeKyIero
s X Bu KOHTPOJIS
Paznen/ Tema 2 (B axaz. yacax) == A . P Kon
> g © | caMOCTOSATENbHON | yCIIeBaeMOCTH U
JTACIUTUTAHBI = S .. | kommeTeHMK
o B padoThI TIPOMEKYTOYHOH
na6. | npakr. | €8
Tlex. . 1 2'¢ aTTecTaluu
3aH. 3aH. | Q &
1. Pazgen 1
1.1  AOGcopbuus  rasoB - CAMOCTOSATENBHOE
JKAIKOCTSIMHU. M3y4eHne yueOHon Cnaga
Koncrpyknun 4| o5 26 JUTEPATYPBI; KOHTPOJIbHOU OIIK-2.1,
a0COpPOIIMOHHBIX ' - oopmieHHE paboThI, yCTHBIH OIIK-2.2
anmapaToB Tapeab4aToro u KOHTPOJIbHOM orpoc
HacaJI0YHOTO THIIA paboTHI
HWroro no pazaeny 0,5 26
2. Pasnen 2
2.1 TleperoHka »KHIKOCTEH.
- CaMOCTOSATENBHOE
Pextudukanus OWHAPHBIX .
: u3ydeHue yueOHon Cnaua
cMecei. CxeMbl N
TUTEPaTypPHI; KOHTPOJBHON OIlK-2.1,
neperoHHslx ycranosok u| 4 | 0,5 36 .
- oopmieHHE paboThI, yCTHBIN OIlK-2.2
KOHCTPYKIHH .
KOHTPOJIBHON orpoc
PEKTU(DHKAITMOHHBIX
paboThI
KOJIOHH
HWroro no pazaeny 0,5 36
3. Paznmen 3
- CaMOCTOSATENBHOE
u3ydeHue y4eOHOH
JUTEPaTyphl; Craua
- opopmiieHne KOHTPOJIbHON
3.1 OKCTpaKuus B (bop . P .
KOHTPOJIBHON paboThI, YCTHBIH
cHCTEMAaxX OIIK-2.1,
4105 | 411 36 paboThI; 0I1poc;
JKUIKOCTh-KUIKOCTb. OIIK-2.2
- oopMIICHHUE U caava
OKCTPaKTOPHI .
MOATOTOBKA K JlaGopaTopHO#t
3alure paboTsr Ne 1
JlaGoparopuoit
pabotsr Ne |
HWroro no pazneny 05 | 411 36
4. Paznen 4




- CAMOCTOSTEIBHOE
U3ydcHHe y4eOHOH

YcTHBIH onpoc —

. Oecena no
41 Cymka, OCHOBHbIE TTATEPATYPHI, JIUTEPATYPHBIM
’ ’ - opopmIICHHUE U OIlK-2.1,
[IOJIOKEHHUS TEOPUH 0,3 | 612U 21,1 HCTOYHHMKAM;
. MOJITOTOBKA K OIIK-2.2
TEIJIOBOM CYIIKH samTe crayda
. JlaGopaTopHO#t
JlaGopaTopHoii 5
paboTsr Ne 2 padoret Ne
HUroro no pazaeny 0,3 | 612U 21,1
5. Paznen 5
5.1 Mem6paHHETe - camocTonTemERoe| © Ot OTPOC —
IpoLecChl B XUMHYECKOH 0,2 28,6 |u3yueHue yueOHOM Oecena no OIK-2.1,
P ' ' JIUTEpaTypHBIM OIIK-2.2
TEXHOJIOTHH JIUTEPaTyphI
HCTOYHHKAM
HWroro no pazneny 0,2 28,6
6. Paznen 6
6.1 Pacuér mnapamerpoB ;IgaM:::IZﬂTe:g:;); YcTHBIH ompoc, OIK-2.1
MPOIIECCOB abcopOuuun 0,5 3/1,41 | 59,3 i i ) KOHTPOJIb .
JUTEpaTyphl; OIlK-2.2
Ta30B B JKHIKOCTSIX BemonHerus PI'P
- permonHeHune PI'P
HWroro no pazneny 0,5 3/1,41 | 59,3
7. Paznmen 7
YcTHBIH onpoc —
7.1 Pacuér mnapamerpoB - CAMOCTOATCIIbHOE Oecena no
nl omecca  peKTU(HUKALUU 15 321 | 45,4 |PPYICHHE yHebHoif UTEpaTYpHBIM OINK-2.1,
port peKTh H ' ! JIUTEPATYPHI, JHTCEPATYP OIlK-2.2
OMHapHBIX cMeceit HCTOYHHKAM,
-BeinoaHeHue PI'P
3amuta PI'P
HWroro no pazneny 15 321 | 45,4
Hroro 3a cemectp 4 10/31 | 6/3,41 | 252,4 JK3aMEH,3a4éT
Hroro no aucnumninuze 4 10/31 | 6/3,411 | 252,4 3a4€eT, DK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1) TpaauimoHHble 00pa30BaTE/bHBIC TEXHOJOTMH OPUCHTUPYIOTCS Ha OpraHU3allHio
00pa30BaTeNbHOTO  IIpOLlEecca, MPEANOJAralIlyl0 MPSAMYH TpPaHCISALUUI 3HAHUM  OT
npenoaaBaress K CTyIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-ULUIIOCTPATUBHBIX
METOJIOB 00y4eHHsI). YueOHast AeSITEeNLHOCTD CTYJEHTa HOCHT B TAKHX YCJIOBUAX, KaK MMPaBUIIO,
PENPOYKTUBHBIN XapakTep. opMbl yueOHBIX 3aHATHIA:

- HMudopmammonHas JeKIMsS — [OCIENOBAaTEeIbHOE W3JIOKEHHE MaTepuaia B
TUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOaIbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

- Ha mpaktuueckoM 3aHSATHUM ceMHUHap — Oecena MpenojaBaTelsi U CTYIIEHTOB,
o0CyXJIeHHE 3apaHee IOJArOTOBJIEHHBIX COOOLIEHMM MO Ka)kJIOMY BOIIPOCY IUIaHA 3aHITHUS C
€IMHBIM JJIsl BCEX NIEpeYHEM PEKOMEHTyeMOM 00s13aTeIbHOM U IOMOTHUTEILHOM JIUTEPaTypHhI.

- [IpakTruueckoe 3aHsATHE, MOCBSIIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH U HABBIKOB I10
MPEIOKEHHOMY aIrOPUTMY.

- JJaboparopnas paboTa — opranuzainus y4eOHou paboThI C peaaTbHBIMU MaTepUATIbHBIMU
U UMHGOPMALMOHHBIMU OOBEKTaMH, HKCIEPUMEHTalbHas paboTa C aHaJIOTOBBIMH MOJEISIMU
peaTbHBIX 0OBEKTOB.

2) VHTepakTUBHBIC TEXHOJOIMH — OPraHU3alusa 00pa30BaTEIbHOTO MpoIecca, KoTopast
IpeJioiaracT akTUBHOE U HEJTMHEHHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, TIOCTH)KEHNE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOIO [JIsi HUX o0Opa3oBaTenbHOTO pe3ynbrata. Hapsay co
CIEIMATU3UPOBAHHBIMU ~ TEXHOJOTHUSAMHM  TaKOro  pojJa  NPHUHIUI  HHTEPAKTUBHOCTH
MPOCIEKUBAETCS B OOJIBIIMHCTBE  COBPEMEHHBIX  00Opa3oOBaTENbHBIX  TEXHOJOTHUH.
HHTEepaKTUBHOCTD MOAPA3yMEBAET CYOBEKT-CyOBEKTHBIE OTHOILIEHUS B X0OJle 00pa30BaTeIbHOrO
mpolecca 1, Kak cieicTsue, GopMUpoBaHHE caMOpa3BUBAIOLIEICS HHPOPMAITMOHHO-PECYPCHOM
cpenpl. DopMbl yueOHBIX 3aHATHIM:

- CemuHap-muckyccuss (Ha NPAKTUYECKUX 3aHATUSAX M JabopaTopHbIX paboTtax) —
KOJIJICKTHBHOE O00CYKJIEHHE KaKOT0-TH00 CIIOPHOTO BOMPOCA, MPOOJIEMBbI, BHISBICHIE MHEHUI B
rpy1e (MeXIpyninoBOr IUATIOT, TUCKYCCHS KaK CIIOp-AHaJIoT).

3)  HupopMarMOHHO-KOMMYHHUKAIMOHHBIE ~ 00pa3oBaTeNbHbIC  TEXHOJIOTHH  —
opranusaius 00pa3zoBaTebHOTO Mpolecca, OCHOBaHHAsl HA MPUMEHEHUH CIEUAIN3UPOBAHHBIX
MPOrPaMMHBIX Cpell M TEXHUYECKHX CPEICTB paboThl ¢ uHpopmanueir. Popmbl yueOHBIX
3aHATHIL:

- Jlekuusa-Bu3yanusanusi — U3JI0KEHUE COACPIKAHUS COIMPOBOXKIAETCA Mpe3eHTauen
(memoHcTparuen y4eOHBIX MaTEpHUANIOB, MPEICTABIEHHBIX B Pa3JIMYHBIX 3HAKOBBIX CHCTEMaX, B
T.4. WUTFOCTPATUBHBIX, IpauuecKux, ayIuo- 1 BUACOMATEPUAIIOB).

- Ilpaktuueckoe 3aHsiTHE B (opMe Mpe3eHTaluu — MPEJICTaBICHUE pPE3YJIbTaTOB
MIPOEKTHOM MJIM UCCIEI0BATENbCKOU JEATEIbHOCTH C HCIOJIb30BAHUEM CIIELIMAIU3UPOBAHHBIX
MIPOTPaMMHBIX CPE/I.

6 YueOHO-MeTOqHUECKOE 00ecIedeHEe CAMOCTOSITeIbHOW PadoThl 00y4aKIIMXCS
[Ipencrasneno B npuiioxeHuu 1.

7 OuneHoYHbIe cpeIcTBA A5 POBeeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMAIMOHHOE 00ecnedeHrue TUCIUIITHHBI (MOTYJIs1)

a) OcHoBHasl TUTEpaTYypa:

1. ®u3uKo-XMMHYECKHE OCHOBBI MPOILECCOB TeIuIoMaccooOMeHa: YdeOHoe mocobue /
ApxurioB B.A. - Tomck: U3n-Bo Tomckoro nonurtex. yauepcutera, 2015. - 199



c.: ISBN 978-5-4387-0539-0 - Texcr : AIIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/673007 .

2. IIpomeccsl U anmaparbl XUMHUYECKOH TEXHOJOTMH B TEXHHKE 3aIIUTHI OKPYKAIOUICH
cpeapl: Yueonoe nmocobue / K.P. Tapanuesa, K.B. Tapanues. - Mocksa : HUI] UH®PA-M, 2014.
- 412 c.: 60x90 1/16. - (Beiciee obpa3oBanue: bakanaspuat). (m) ISBN 978-5-16-009258-4 -
Tekcr : anextponnsiii. - URL: https://new.znanium.com/catalog/product/429195 .

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. KoHcTpyrpoBaH#e U pacyeT 3JeMEHTOB XUMHYECKOro obopynoBanus: yueonuk / U. 1.
[Tonukapos, C.U. [Tonukapos. - Mocksa : Anbda-M, 2010. - 382 c.: ui.; 60x90 1/16. (nepermer)

ISBN 978-5-98281-174-5 - Texkcr : 9JIEKTPOHHBIN. - URL:
https://new.znanium.com/document?id=2776 .

2. Henunelinbie HecTalmoHapHbie 3¢ (eKThl B polieccax MacconepeHoca: Mmonorpadus /
I'epmanos B.I1O., I'apmamos C.U. - PocroB-Ha-/lony: U3narenscteo FODY, 2014, - 114 c. ISBN
978-5-9275-1232-4 - Texcr : DIIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/552325 .

3. Teopernueckue ocHOBHI TerutorexHuku/Jlsmkos B. M. - Mocksa : KYPC, HUIL]
NH®PA-M, 2015. - 328 c.: 60x90 1/16 (ITepemnér) ISBN 978-5-905554-85-8 - Tekcr :
anekTponHbIit. - URL: https://new.znanium.com/catalog/product/496993 .

B) MeToanyeckue yKazaHus:

1. W3yueHue mporecca MEeperoHKH C BOJASHBIM MapoM. MeTOIUYecKue yKa3zaHHs JUIs
1a00paTOPHOH pabOTHI IO TUCIUTUTHHE «MaccoOOMEHHBIC TTPOIECCHl XUMHUYECKON TEXHOJIOTHUI
1utst ctyneHToB 1o Hanpasienuto 18.03.01 «Xumuueckas texnonorus». Maruutoropck, ®I'bOY
BO «MI'TY um. I''1. Hocosay, 2019, 8 c.

2. Onpenenenue 4yucia eIWHUI] IEpeHoca B Mpoliecce peKTuuKanuu OMHApHON CMeCH.
Meronuyeckue ykazaHusl Uil JJabopaTOpHOM paboThl Mo aucuuIuimHe «MaccooOMeHHbIe
MPOLIECCHl XMMHUECKON TEXHOMOTUM» A CcTyaeHToB 1o HampasieHuto 18.03.01 «Xumuueckas
texHojorusy. Marautoropck, ®I'60OY BO «MI'TY um. I'.1. Hocoay, 2019, 14 c.

3. Ompegnenenue kodpduiMeHTa pacupefeNeHuss MPU SKCTPAKIUU B IKUIKOCTSX.
Meronuyeckue ykazaHusl Uil JJabopaTOpHOM paboThl Mo aucuuIuiMHe «MaccooOMeHHBbIe
MPOLIECCHl XUMHUECKON TEXHOIOTUW» A CTyaeHToB 1o HampasieHuto 18.03.01 «Xumuueckas
texHojorusy. Marautoropck, ®I'6OY BO «MI'TY um. .M. Hocoay, 2019, 10 c.

4. Kuneruka mpoliecca CyIIKH TBEPABIX MaTepHaloB. MeToauuyecKue yKazaHUs s
nmabopaTopHO# paboThI Mo AUCIUIUTHHE «MaccooOMEHHBIE MTPOIIECCHl XUMUYECKON TEXHOJIOTUM»
Juis cTyAeHToB 1o HanpasieHuto 18.03.01 «Xumuueckas TexHonorus». Marautoropck, ®I'b6OY
BO «MI'TY um. I''1. Hocosay, 2019, 10 c.

r) [Iporpammuoe obecneuenue u UHTepuer-pecypceni:

IIporpammHoe o0ecnieuenune

Haumenosanue I10 Ne norosopa Cpoxk neicTBuUS TULIEH3UU

MS Office 2007

. Ne 135 o1 17.09.2007 0eccpouHo
Professional

7Zip cB00OOHO pacmpocTpansemoe [10 OCECCPOUHO




FAR CBO0OHO

Manager pacrpoctpansiemoe I10 GeccpouHo

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHGPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
HasBanue xypca Cchuika
OnekTpoHHass 0a3a  MEPHOJUYECKHX
w3nanuii  East  View  Information|https://dlib.eastview.com/
Services, OO0 «IBUC»

HammonansHas

HHPOPMAaIIUOHHO-aHAJIUTHYCCKAas - . .
(opman . URL.: https://elibrary.ru/project_risc.asp

cucremMma — Poccuiickui HUHICKC

HayyHoro rutupoBanus (PUHIY)

[TouckoBas cucrema Axaaemusi Google

(Google Scholar) URL.: https://scholar.google.ru/

Nudpopmanmonnas cuctema - Enunoe
okHO Jjoctyna k wuHpopmarmonaeiM|URL: http://window.edu.ru/

pecypcam
®denepanbHOE roCyJ1IapCTBEHHOE
OromKeTHOE . YAPSHACHIC| ) - http://www1.fips.ru/
«DenepanbHbII WHCTUTYT

HpOMBIIHJ'I@HHOfI COOCTBEHHOCTHY

Poccuiickasa I'ocynapcreeHHnas

6uGmoTera. Karator https://www.rsl.ru/ru/4readers/catalogues/

ONEeKTPOHHbIE pecypchl  OMONIMOTEKH
MI'TY um. I''11. HocoBa

9 MaTepHaJbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIsl)

https://magtu.informsystema.ru/Marc.html?locale=ru

MarepuanbHO-TEXHHUECKOE 0OecleueHue AUCUUIUINHBI BKITIOUAET:

VY4eOHble ayqUTOpPUHU [UIsl TPOBENCHUS 3aHITUH JIEKIMOHHOro Tumna. OcHalleHue:
MynbTrMeaniHBIE CpeICTBA XpPaHEHHUS, [TePeJauu U MpeJICTaBIeHHs THPOPMaLUH.

Y4eOHble ayAuTOpUM [ MpPOBENEHUS J1a0OpaTOpHBIX paboOT: XMMHUYECKHE
nabopatopun. OcHameHue: XHMMHUYECKHE peakTHBBI, XUMHMUeckass nocyna, JlaboparopHoe
obopynoBanue, Tabmuna «llepuoguueckas cucremMa XHMHUYECKUX AJIEMEHTOB», llnakatel mo
TeMaM paboyeil MporpaMmBbl.

VY4eOHble ayauTOpUM [UIsl TPOBENEHUS MPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
UH/IMBUYAJIbHBIX KOHCYJbTAIlMi, TEKYIIEro KOHTPOJIS M TNPOMEXYTOYHOW aTTeCTAIUH.
OcHnatenue: Jlocka, MyJTbTUMEAUMHBIN IPOEKTOP, IKPaH.

[lomemenuss Ui caMocToOATENbHOM  paboTel  oOydarommxcs.  OcHalieHue:
[Mepconanbubie KoMIbIOTEphl ¢ aketoM MS Office, Beixogom B MHTEpHET M ¢ JOCTYNOM B
AJIEKTPOHHYIO MH()OPMAIIMIOHHO-00Pa30BaTEeNbHYIO CPEly YHUBEPCUTETA.

[Tomemenne [1si XpaHeHUsT U NPOPUIAKTHUECKOTO OOCIY)KHBAaHUS y4eOHOro
obopynoBanusi. OcHamenue: Ilkadper g XpaHeHUs yueOHO-METOIUYECKON TOKyMEHTaIluH,
yaeOHOro 00OpyJIOBaHUS U Y4eOHO-HATMAAHBIX TocoOui, WHCTpyMEHTHI il peMOHTa
71a00paTOpPHOT0 00OPYIOBAHUS.



Ipuioxenne 1

Y4yeOHO-MeTOoAUYEeCKOe 00ecTieyeHHe CAMOCTOAITEILHOIH padoThl 00y4YaroIMXcst

Mo nuciumirnae «MaccooOMEHHbIE TPOIECChl XUMUIECKOW TEXHOIOTHI TPEIyCMOTPEHA
ayJIUTOpHAs M BHEAYAUTOPHAS] CAMOCTOSTEIbHAS pad0Ta 00yUYaOIUXCS.

AynuropHas ¥ BHEayJUTOpHAas CaMOCTOsTENbHAas paboTa CTYACHTOB MPEAoaracT
MMOATOTOBKY K YCTHBIM OIIpOCaM — 6eCCI[aM IO JIMTCPATYPHBIM UCTOYHUKAM U WHAWBUAYAJIbHBIM
3aJlaHUsIM TI0 Pa3JIMYHBIM pacyéraM Ha MPAKTHYECKHX 3aHATHSIX M JIADOpaTOpHBIX paboTax, a
TaKXe BBIMOJIHEHUE KYPCOBOTO IPOCKTHPOBAHUS.

Ipumepuwviii_ nepevenv 8onpocos ons YCIMHbIX 0Onpoco6 — beced no _memam (3aqema u

9K3aMeHa)
- Koncmpyxkyus abcopbepos

- Koncmpykyus KOJIOHHbIX annapamos,; cxemvl Nepe2oHKU U peKmuguxkayuu
- Koncmpykyus skempaxmopos

- Koncmpykyus cywunox

- OCHOBHbIE 3AKOHOMEPHOCIU MEMOPAHHBIX NPOYECCO8

- Pacuém napamempoeé npoyeccos abcopoyuu 2a308 8 HCuoKoCmsx

- Pacuém napamempos npoyecca pexkmughuxayuu OUHapHuix cmecetl

PP =003 O0 WPk
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. [ToBepXHOCTHBIE WU IICHOYHBIE a0COpOEPHI
. Hacamounsie abcopbepsl

. bBapGoTakHbIe WM TapeabyaThiec abcopOepsI
. PactisimuBarommii abcopoep

. CxeMbl aOCOPOIIMOHHBIX YCTaHOBOK

. [Ipocras neperonka

. ®pakimoHHas TIeperoHKa

. [Ipoctas neperonka ¢ aediaermamnueit

. [leperonka ¢ BOASIHBIM MapoM

0.
1.
2.
13.
14,
15.
16.
17.
18.
. PaBHOBecue B TpexdazHbIX CUCTEMax
20.
21.
22.
23.
24.

Pextudukanus

PacueT 1 aHanmu3 paboThl peKTU(PUKALMOHHON KOJIOHHBI
VYpaBHeHus pabOUNX JIMHUN

MunuManbsHoe (prerMoBoe Yuciio

OnTtumanbHOe (JIerMoBO€e YHUCIIO

Omnpenenenue yncia paboynx Tapesok

TemuoBoii 6ananc peKTUHUKALNOHHON KOJIOHHBI
dusnuecKkue OCHOBBI MTpoIecca HKCTPAKIUH
PaBHOBecre B OMHAPHBIX CHCTEMAx

MeTonbl SKCTpaKkIInK
OpHocTyneHuaTast SKCTpaKkLus
MHorocTtyneH4arast 3KCTpaklysl Py MEPEKPECTHOM TOKE
MHorocrynen4arast IpOTUBOTOYHAS SKCTPAKLIUS
N300paxeHre MHOTOCTYNEHYATONH MPOTHUBOTOYHOM SKCTPaKUUU Ha TPEYTroJbHON

AuarpaMmme

25.
26.
27.
28.
29.
30.
31.

Y CTpOoNCTBO KCTPAKIIMOHHBIX alllapaToB

CBolicTBa BIaXKHOTO BO3AYyXa

Omnpenenenne ynenpHOro pacxoaa BoO3ayxa M Temia no I — x quarpamme
Craruka cymku

Kuneruka cymku. Kpusas cymku

MarepuanbHblii 6anaHc YCTaHOBKU

VYCeTpoiCTBO CYIIMIIOK



32. KamepHble cylIniaKu

33. TyHHENbHBIE CYIIUIKU

34. JIeHTOUHBIE CYIIUIIKU

35. [letneBbie CYyNIMIKU

36. bapaGaHHbIe CYIIMIKH

37. CymuIKy ¢ KATSIIAM (TICEBI00KIKEHHBIM) CII0EM
38. PacnibuiuTenbHbIE CYIIUIKU

39. [IlHeBMaTH4eCKUE CYIIMIIKA

40. Bakyym-cymmibHbIe HIKa(bl

41. I'peOKOBBIC BaKYyM-CYIITHIKA

42. Banb1oBbl€ CYUIWIKH

43. TepMmopaauaimOHHbIC CYIIHIKH

44. BpICOKOYACTOTHBIE (IUANEKTPUUECKUE) CYILINUIKU
45, CyOnumaImoHHbIE CYIIHIIKH

46. ®duznyeckre OCHOBHI Mpoliecca abcopOIu

47. MatepualbHbIi OajgaHC U pacxoa abcopOeHTa
48. TermoBoli OalaHC YCTaHOBKHU

49. CkopocTs mporiecca abcopoumu

Temvl nabopamopnsix pabom:
1. Onpenenenue ko3 duieHTa pacnpeaeneHus Ipu SKCTPAKIIUHN B )KUIKOCTSIX.
2. Kunetrka mporiecca CyIKkH TBEPIbIX MaTEPUAIIOB.

Ipumepnvie 3a0arnus 05 KOHMPOALHOU pabombl:

1. PaccunraiiTe MUHUMaIbHOE U ONTHMAILHOE ()JIETMOBBIE YHCIIA: CMECh CEPOYTIICPOJT —
alleTOH; MPOU3BOJIUTEIBHOCTh YCTAaHOBKM MO ucxogHou cmecu F = 84100 kr/u; cocTaBbl
)kuakoctu, macc.jonu HKK: ucxomnoit cmecu x¢ =0,28, nuctuista X, = 0,94, kyOoBOro ocraTka
xw = 0,015;1aBnenue B kononue (cpeanee) 0,1 Mlla

2. PaccuuTaiite nuaMeTp KOJIOHHBI: CMECh CEPOYIJIEPOJT — aleTOH; MPOU3BOIUTEIIEHOCTD
ycTaHOBKH 110 ucxoaHol cMecu F = 84100 kr/u; coctaBsl xuakoctu, Mmacc.gomu HKK: ncxonnoit
cvecu Xg =0,28, muctmuiara xp, = 0,94, kyooBoro ocrarka Xy = 0,015;m1aBneHue B KoOJOHHE
(cpennee) 0,1 MIla

3. PaccunTaiiTe KHHETHKY IpoIlecca MacCOOMEHA M OTPECIIUTE YUCIIO SIUHUI] TIepeHOca:
CMECh CEepOYIJIEpOJl — aleTOH; MPOU3BOJUTENHLHOCTh YCTAHOBKH IO HCXOJHOW cMecu F =
84100 kr/u; cocraBsl xunkoctu, Macc.moan HKK: ucxomaoit cmecu x¢ =0,28, mucrtmiisara X
0,94, kyboBoro ocratka Xy = 0,015; naBnenue B kononue (cpeanee) 0,1 MIla

4. PaccunTaliTe KUHETUYECKYIO KPUBYIO M ONpPENEIUTE JACHCTBUTEIBHOE YMCIa TapesoK:
CMECh CEepOYIJIEpOJl — alleTOH; MPOU3BOJUTENLHOCTh YCTAHOBKH IO HCXOJHOW cMecu F =
84100 kr/g; cocrassl xunkoctu, Macc.noian HKK: ucxomuoit cmecu x¢ =0,28, guctmisgTa Xp =
0,94, kyboBoro ocratka Xy = 0,015;naBnenne B kononne (cpeanee) 0,1 MIla

5. PaccuwmraiiTe THIpaBIMYeCKOE COMMPOTHUBIIEHNE KOJIOHHBI: CMECH CEPOYTIIEPO] — alleTOH;
MPOU3BOIUTENLHOCTh YCTAaHOBKU MO ucxomHoi cmecu F = 84100 kr/4; cocTaBbl KUAKOCTH,
macc.toyim HKK: ncxomanoit ecmecn X =0,28, muctmmsaTa X = 0,94, kyooBoro ocratka Xy = 0,015;
naBieHue B koioHHe (cpeanee) 0,1 MIla

Ipumepnoe 3ad0anue na Pacuemuo-ecpadpuueckyro pabomy (PI'P):




MHWHHUCTEPCTBO HAYKHU U BBICHIEI'O OGPA3OBAHUA PO

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIbBHOE
YYPEX/IEHUE BbICHIEI'O OBPA3OBAHIMA
«MATHUTOIOPCKUI T'OCYJJAPCTBEHHBIM TEXHUUECKUM YHUBEPCUTET
M. I'''1. HOCOBA»

Kadenpa merammypriuu 1 XuMUIECKIX TEXHOJIOTHIA

3AJJAHUE HA PI'P
no aucuuIuimHe «MaccooOMEeHHBIE TPOIECChl XUMUYECKON TEXHOIOTHI

Tema: «Pacuém u 6v100p Hacadounozo adcopoepa 01 y1aeaueanus 3a0aHHO20 2a3a 6000 U3
6030yXa NpuU 3A0AHHBIX YC/I0BUAX)

Crynenry

Lenv pabomui:
Paccuurare mapameTpsl porecca abcopOuu 1 HacaI09HOTo abcopOepa i yIaBIUBaAHUS
3aJJaHHOTO ra3a BOJOW M3 BO3lyXa MPH 3aJJaHHBIX YCIOBHUSX.

Bapuanrt -1
HUcxoonwie oannuvle:

VYnaBnuBaeMbll 3aJIaHHBIN Ta3: OUOKCUO Yenepooa
[Tpon3BOIUTENBHOCTH 11O BO3IyXY IPU HOpMalibHBIX ycioBusax 20000 M3/

HavanbHas koHIIEHTpaLus Ouoxcuda y2nepoda B BO3yXe MPU HOPMAIIbHBIX yciaoBusx 15%
00.

OddexTuBHOCT OunCTKH Bo3myxa 95%

OddextuBnocts necopobumu 99,9%

[TpunHsATE aOCcOpOLIHUI0 U30TEPMHUUECKON TIPH CpeHEN TeMIiepaType MOTOKOB B abcopbepe
10°C

JlaBnenue ra3a Ha Bxoje B adcopoep /0 amm.

Cpok cnaun: « » 20 T
PyxoBoautens: | nouent, k.1.H. lllyouna M.B. /
3aaHue NOoTyqn: [cTyneHt rp. /

Maruutoropck, 20

Ilepeuenv pexomenoyemoii 1umepamypul 011 evitnonnenus PI'P:
1. ITaBaoB K.®., [Ipumepsl 1 3a1a4u MO KypCy MPOIIECCOB U aNapaToB XUMHYECKOU
texunosoruu [Tekcr]. Yuebnoe mocoodue st By30B /Tlasnos K.®., Pomankos I1.I'., HockoB A.A. .
-M., Jloroc, 2006, 575 c. . (YueOnuku mist By3oB. Crent. Jluteparypa) - ISBN 5-7718-0224-9



2. IlanuxapoB W.U. Pacuyérel MammH ¥ anmapaToB XHMMHUYECKHX IPOU3BOACTB U
He(drenepepadboTku (mpumepsl u 3a1aun) [ Tekct].: Yue6. mocobue s By3oB./ [lanukapos U.1.,
Paukosckuii C.B., I[Tonukapos C.H. - M.: Ansdpa-M. — 2008. — 270 c. (YueOHUKHU i BY30B.
Crer. Jluteparypa) - ISBN

PI'P BoimonHsieTcs: 00y4YarouMMcsl CaMOCTOATEIbHO IO/ PYKOBOACTBOM IIperojaBaTelis.
[Ipu BBINOIHEHNH KYPCOBOT'O NMPOEKTa 00YyJarOIIUICs JOKEH MOKa3aTh CBOE YMEHHE padoTaTh ¢
HOPMAaTUBHBIM MaTE€pPHAIOM U JAPYTUMH JINTEPATYPHBIMH UCTOYHHKAMH, a TaK’K€ BO3ZMOXKHOCTh
CUCTEeMATH3UPOBATh U aHAIM3UPOBATH (DAKTHUECKUN MaTePUAl M CAMOCTOSITEIIBHO TBOPUECKH €TO
OCMBICJIUBATb.

B navane m3yueHUs MUCHUIUIMHBI MPETOJaBaTellb NpeiaracT 00yJarmuMcs Ha BBEIOOD
nepedeHb TeM PI'P. OOyyvaromuiics camoctostenbHo Beioupaet temy PI'P. CoBmanenue tem PI'P
y CTYJEHTOB OJHOM Y4eOHOM! TPYIIIBI HE JOIMyCKaeTCsl.

[Tocne BbIOOpa Tembl mpenojaBatenb (Gopmynupyer 3aganue 1no PI'P u pexkomenayer
MepPEUCHb JIMTEPATYPHI Ui €€ BHIMOJHEHU. VICKITIOUNTENBHO BaXKHBIM SIBJISIETCS] UCIIOJIb30BAHUE
WH(OPMALIMOHHBIX HCTOYHUKOB, & MMEHHO cucTeMmbl «VHTEpHET», uYTO JacT BO3MOXHOCTH
oOyuaromuMmcs 0oJiee MOJHO U3NIOKUTHh MaTepHall 10 BEIOPaHHOW M TEMe.

B mpouecce nanucanus PI'P oOyuwaromuiicss momkeH pa3oOpaTrbcsi B TEOPETHUECKHUX
BOIIPOCAX TEMbI, CAMOCTOATEIHLHO MPOAHAIM3UPOBATh MPAKTHUYECKUN Marepual, pa3odparh U
000CHOBAThH MPAKTUYECKHE MPEATOKEHUSI.

[TpenogaBarens, mpoBepuB padOTy, MOXKET BO3BPATUTH €€ IS JIOPAOOTKH BMECTE C
NUCbMEHHBIMU 3aMe4yaHusMH. CTYIEHT JOJDKeH YCTPaHUTh IMOJyUYEeHHBIE 3aMeuyaHus B
YCTaHOBJIEHHBIN CPOK, IIOCTIE Yero paboTa OKOHYATEIbHO OLIEHUBAETCS.

PI'P nomxna ObiTh odopmiena B cooTBeTcTBuH ¢ CMK-O-CMI'TY-42-09 «KypcoBoit
poekT (paboTa): CTPyKTypa, coepKaHue, OOIIIe MpaBuiIa BEITIOJTHEHUS U O()OPMIICHUSD».

[Tpumep 3ananus Ha PI'P peacraBieH B JaHHOM pa3jerie BhIIIIE.



OueHovHbIe cpeaCcTBA /1JIsl MPOBeAeHHUsI MPOMEKYTOUHOI aTTeCTAlNU

HpOMG)KyTO‘IHElSI arTecranud UMCCT LCJIbIO OMMPECACIIUTD CTCIICHD JOCTHIKCHUSA 3aIllJIAaHUPOBAHHBIX PE3YJILTATOB O6yT-ICHI/ISI 1o

(MomyITr0) 3a OmpeeIeHHBIN Mepruo 00yueHus (CeMecTp) U MPOBOAUTCS B (popMe 3aueTa U IK3aMeHa.

JlaHHBIN pa3aes COCTOUT UX ABYX IIYHKTOB:

a) [Inanupyemsle pe3yabTaThl 00y4EHUS U OLIEHOYHBIE CPEJICTBA AJIsi POBEACHUS MPOMEKYTOUYHON aTTeCTallUU.
0) [Topsimok MpoBeACHUS TPOMEKYTOUHOHN aTTECTAINH, I0KA3ATEeIN U KPUTEPHUH OIICHUBAHMSI.

a) HﬂaHpreMble pe3yJabTaThbl oﬁyqe}ma H OLICHOYHBIC CpeacCTBa AJS1 IPOBECACHUSA l'[pOMe)KyTO‘lHOﬁ arrecranmm:

IIpunoxenne 2

JUCHUITIINHE

Kon
NHnukaTop AOCTHKEHUS KOMITETCHIIMHI
WHIUKaTOpa

OneHouHbIe CpeCTBA

OIIK-2 — Cnoco0eH ucnoJib30BaTh MaTeMaTHICCKHUE, (1)1/[31/1‘16(!](]/16, (l)I/I3I/IKO-XI/IMI/I‘leCKI/Ie, XUMHYECCKHUE METOABI IJIfl PCIICHUA 3a1aY1

npodeccHoHAIbLHOM eI TeJIbHOCTH

OIlK-2.1 Hcrnonb3yer MmaTeMaTUYECKHUE,
¢duznueckue, PU3NKO-XUMUYECKHE,
XUMHUYECKHE METO/IbI JUIs PELICHUs 3a/1a4
PO eCCHOHAIBHON JEATETHHOCTH

Teopemuuecxue eonpocwl:

RBOooo~NO~wNE

0.
1.
12.
13.
14.
15.

[ToBepxXHOCTHBIE U IJIEHOYHBIE aOCOpOephI
Hacanounsie abcopOepsl

CxeMbl aOCOpPOLIMOHHBIX YCTAaHOBOK

ITpocras neperonka

@pakuOHHAs IEPETOHKA

[Tpocras neperonka c aeduermarnueit
IIeperonka ¢ BOJSHBIM ITApOM

Pextuduxarnms

Pacuyer u ananus paboThl peKTU(HUKAITMOHHONW KOJIOHHBI
YpaBHeHUs pabounx JTUHUN

TeruoBoii Oananc peKTUPUKALNOHHON KOJIOHHBI
du3nyecKre 0CHOBBI IPOLIECCA IKCTPAKLIUU
PaBHOBecue B OMHapHBIX cUCTEMax

MeTtoapl sKCcTpakuu

Y CTpoCTBO KCTPAKIIMOHHBIX allllapaToB




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

16. Ompenenenue yaeapHOTO pacxoia Bo3ayXa M Teruia no I — x nuarpamme
17. Crartuka cymku

18. Kuneruka cymxku. Kpusas cymku

19. MarepuanpHblii 6a1aHC YCTAaHOBKHU

20. YCTpoiicTBO CYIIMIIOK

21. ®usndeckue 0OCHOBBI IIpoliecca abcopOIuu

22. MarepuanbHblil Oananc U pacxo abcopOeHTa

23. TemnnoBoi 6amaHC YCTaHOBKHU

24. CxkopocTs mpotecca abcopOmmm

Ilpumepnuie 3a0anun 0aa Konmponvnoi padomul:

1. Pacuér MHMHMMaANIBbHOTO ¥ ONTHMAJIBHOTO (IETMOBOTO 4YHCJIA: CMECh
CEpOyIJIepoJl — alleTOH; MPOU3BOAUTEIIBHOCTh YCTAaHOBKM IO HCXOJHOM cmecu F =
84100 kr/4; cocraBbl sxuaxkoctH, Macc.gond HKK: wucxommoi cmecu xg =0,28,
muctuiuiata Xp = 0,94, kyboBoro octatka xw = 0,015;1aBneHue B KoJoHHE (CpeaHee)
0,1 MIla

2. Pacuér nuameTrpa KOJIOHHBI: CMECh CEPOYTIIEPO/I — alleTOH; MPOU3BOIUTEITHLHOCTh
ycTaHoBkH 10 ucxoanou cmecu F = 84100 kr/4; coctaBsl xuakoctu, macc.gonu HKK:
ucxomnon cmecu xg =0,28, muctumisata xp= 0,94, kyboBOoro ocratka Xy =
0,015;naBnenue B konouHe (cpennee) 0,1 MIla

3. Pacuér kuHETHMKM Tmpoliecca MaccoOMEHa W OIpENeNIeHHEe YHCIa €IUHUIL
MEPEeHoca: CMECh CepOyTIepo] — alleTOH; TPOU3BOJUTENILHOCTh YCTAHOBKH 110 HCXOIHOM
cmecu F = 84100 kr/u; cocrassl xuakoctu, Macc.1oau HKK: ncxoanoii cmecu xg =0,28,
muctista Xp = 0,94, kyboBoro ocrarka xw = 0,015;1aBnenue B KoloHHE (cpeaHee)
0,1 MIla

4. Pacuér KUHETUYECKON KPUBOU U OIIPEAEIIEHUE AEUCTBUTEIBHOTO YUCIIA TAPEIIOK:
CMECh CEpOYTIIepPO] — alleTOH; MPOU3BOIUTEIBHOCTh YCTAHOBKH 10 UCXOAHON cMmecH F =
84100 kr/u4; cocraBbl xkuakoctd, Mmacc.goimu HKK: wmcxommoir cmecm xg =0,28,
muctista Xp = 0,94, kyboBoro octarka xw = 0,015;1aBnenue B koloHHE (cpeaHee)
0,1 MIla




Kon

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

WHIUKaTOpa
5. Pacu€r ruapaBIMYECKOrO COINPOTUBIICHUS KOJIOHHBI: CMECh CEPOYINIEPOH —
aIleTOH; MPOU3BOIUTEIPHOCTh YCTAHOBKH 10 ucxoaHou cmecu F = 84100 kr/4; coctaBbl
xuakoctu, mace.goam HKK: ucxomnoit emecu xg =0,28, quctuiuisita Xp = 0,94, kyboBoro
ocrarka Xy = 0,015;naBnenue B kosmonne (cpeanee) 0,1 Mlla
OIIK-2.2 Boi6upaer maremaruyeckue, pu3ndeckue, Ilpumepnoe 3a0anue na PI'P:

(bU3UKO-XMMHUYECKHE, XUMUYECKUE METO/IbI
JUTS peuIeHus 3a7a4d mpoQecCuoHaIbHON
JESITEIbHOCTH

Tema: «Pacuém u 6vi60p Hacadouno2o abcopbepa 015 YNasnu8aHusi 3a0aHHO020 2a3a
600011 U3 8030yXA NPU 3A0AHHBIX YCILOBUAX»
Lenv pabomui:
Paccunrare mapamerpel mporiecca abcopOumm W HacagoyHoro abcopOepa IS
yJIaBJIMBaHUs 33JaHHOTO T'a3a BOJIOH M3 BO3yXa IPH 33JJaHHBIX YCIOBUSIX.
Hcxoonvie dannvie:
Y naBnuBaeMblil 3aJaHHBIH ra3: OUoKCUO yernepooda
TIpON3BOUTEIBHOCTD 110 BO3AYXY IPH HOPMAIBHBIX ycaoBmsx 20000 4%/u
HavanpHas KOHLEHTpalus ouoxcuda yenepooa B BO3MyXe MPH HOPMAIBHBIX YCIOBHUSIX
15% o6.
D¢ddexTuBHOCTH OUKCTKH Bo3ayxa 95%
DddextuBHocTh necopobumu 99,9%
[IpunATE aGCOpOLMIO U30TEPMUYECKOM TPU CpeHEN TeMIiepaType NOTOKOB B abcopbepe
10°C
JlaBneHue rasza Ha Bxoje B abcopoep /0 amm.




0) Ilopsaoxk mnpoBedeHHs TPOMEXKYTOYHOH AaTTeCTAIMH, TMOKA3aTeJl W KPUTEPUHU
OlLleHUBAHUS:

[TpomMexxyTodHast aTTecTarus Mo JUCIHUIUIMHE «MaccoOOMEHHBIE POIECCHl XMMHYECKOM
TEXHOJIOTUM» BKIIIOYAET TEOPETUUYECKHE BOIPOCHI, MO3BOJIAIOIINE OLIEHUTh YPOBEHb YCBOEHUS
00y4aromuMuUCs 3HAHUH, U MIPAKTHUECKUE 3aJJaHMs, BBIABISAIONINE CTENCHb C(OPMUPOBAHHOCTH
YMEHHH U BIaJICHUN, IPOBOAUTCS B (hopMe 3aueTa U SK3aMeHa.

DK3aMeH M0 JaHHOW AMCHUIUIMHE MPOBOAMTCS B YCTHOW (popMe Mo dK3aMEHAIMOHHBIM
OousietaM, KaXIbId M3 KOTOPBIX BKIIOYAET 2 TEOPETHMUYECKHUX BOIPOCA U OJHO MPAKTHUECKOE
3a/laHue.

Iloxka3aTe/u U KPUTEPUHU OLlEHMBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJIHYHO» (5 0a/ioB) — 00y4aromuiicst 1eMOHCTPUPYET BBICOKUI YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBINMOJHSAET IMPAKTUYECKHE 3aJaHus, CBOOOJHO OIEpPHPYET
3HAHUSAMU, YMEHUSAMHU, IPUMEHSET UX B CUTYalLIUAX MOBBIIICHHON CII0)KHOCTH.

— Ha OLICHKY «Xxopomo» (4 6aina) — oOyJaronuics 1eMOHCTPUPYET CPEHUN YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAaYUTEeNIbHbIE OIIMOKU, HETOUHOCTH, 3aTPYAHEHUS IPU aHAJIMTUUECKUX OllepalMsX, IepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OIEHKY «YyIOBJIETBOPUTEJbHO» (3 Oamia) — OOydaroImMCsS IEMOHCTPUPYET
MOPOTOBBIN YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B XOJi€¢ KOHTPOJIBHBIX MEpONPHUATUI
JIOTIYCKAlOTCA OIIMOKM, MPOSBISETCS OTCYTCTBHE OTHAEIbHBIX 3HAHUI, YMEHHI, HaBBIKOB,
00Oy4arolMiCsl HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TPU ONEPUPOBAHUU 3HAHHUSAMH U
YMEHUSIMH TIPH UX TIEPEHOCE Ha HOBBIE CUTYALlUH.

— Ha OLEHKY «HeYJAOBJIETBOPUTENbHO» (2 Oamna) — oOydarolmuics AEMOHCTPUPYET
3HaHusl He Oosnee 20% TeopeTHdyecKoro Marepuasia, JOIYCKaeT CYIIECTBEHHbIE OLIMOKH, HE
MOJKET MOKa3aTh MHTEJUICKTYaIbHbIE HABBIKHM PEIICHUS MTPOCTHIX 3a7au.

— Ha OLICHKY «HeYyJ0BJIeTBOPUTEJabHO» (1 0amt) — oOydaromuiicss He MOXET MOKa3aTh
3HaHUSA Ha YPOBHE BOCIPOU3BEACHUS U OOBsICHEHUS HWHGPOpMAlMU, HE MOXET I[0Ka3aTh
MHTEJJIEKTyaJIbHbIE HABBIKM PELLIEHUS MPOCTHIX 3a/1ad.

IMoka3aTeu U KPUTEPUH OLIEHHBAHUS 3a4eTa:

- 17151 IOJTYYEeHUSI «3aumenoy 10 TUCIUIUIMHE 00yJaronuiics JOHKEH MoKa3aTh 3HAHUS Ha
YPOBHE BOCIPOU3BEACHUS U OOBSICHEHHS] MH(OPMALIMU, UHTEIUIEKTyalbHble HABBIKH PEIICHUS
IPOCTHIX 3a7au;

- JUIA TIONy4YeHUS «He3aumeHo» TO NUCUUIUIMHE OOYyJaloUIUiics He MOXET IMOKa3aThb
3HaHMSI Ha YpPOBHE BOCIPOM3BEACHHS M OOBACHEHUS HUHGPOpMAllMU, HE MOXKET I[10Ka3aTh
MHTEIJIEKTYalbHbIe HABBIKM PEIICHUS MPOCTHIX 3a/1a4.



