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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTamuryprud U XUMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusaruu B 2023 - 2024
yueOHOM rofy Ha 3acejanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2024 - 2025
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTUI

[Iporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2025 - 2026
y4eOHOM ro1y Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl MeTauryprud 1 XAMHYECKUX TEXHOJIOTHIA

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,
(GU3UKO-XMMHUYECKUX M XHUMHUYECKHX METOJOB [UIsl peHieHdus 3aaad mnpodecCHOHaIbHOU
JESTEIILHOCTH.

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

Hucuunnuaa MaccooOMEHHBIE MPOLIECChl XUMUYECKOW TEXHOJOTHMH BXOAWT B
00513aTeNIbYI0 4acTh YU€OHOTO IIaHa 00pa30BaTENbHON MPOTrPAMMBI.

Jis  u3ydeHus  JAMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
c(hOpMHUPOBAHHEIE B PE3YJIbTATE U3YUCHUS TUCITUTUINH/ TPAKTUK:

[Ipoueccs! u anmapaTbl XUMUYECKON TEXHOJIOTHHU

AHanuTHdeckast XuMus M (PU3HKO-XMMHYECKHE METO bl aHATTN3a

OO61mas xuMu4eckasi TeXHOJIOT U

Opranuueckasi XuMus

Texauueckasi TepMOAMHAMHUKA U TETNIOTEXHUKA

dusuka

dusnyeckas XuMus

Marematuka

HauepraTenbHas reomeTpusi 1 KOMIbIOTEpHAs Tpaduka

OO6m1ast 1 HeOpraHMUYeCKask XUMHSI

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AMCLUHUILUIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTNH/TIPAKTHK:

[IpoekTHas AeATENbHOCTD

[ToaroroBka k caaue v cadya rocy1apCTBEHHOTO SK3aMeHa

XHAMHYECKUE PEAKTOPBI

XuMu4eckasi TEXHOJIOTHS TOIUIMBA U YIJIEPOIHBIX MaTEPHAIOB

[ToaroroBka K mpoiietype 3aliuThl ¥ 3al1MTa BEITYCKHON KBATH(PUKAITMOHHOHN paboThI

3 Komnerenuun ody4arouierocs, popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) U IJIAHUPYEMble Pe3yJIbTAThl 00yUeHust

B pe3synbrare OCBOEHHS JAUCHUIUIMHBI (MOnayinsi) «MaccooOMeHHbIE MPOLECCH
XUMHUYECKON TEXHOJIOTHUI» 00yUaronIuiics JOKEH 001aaTh CAe1yIOIMMHA KOMIETCHIIUSIMMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-2 CmocobeH wucCHonb30BaTh MaTemMaTHueckue, (usndeckue, (HU3NKO-XUMUYECKHE,
XHMHYECKHE METOJIBI JIJIsI PeIIeHUS 33,129 TPO¢heCCHOHATIBHOM NeITeIbHOCTH

OIlK-2.1 Hcnone3yer  maremarmyeckue,  (usmueckue,  (U3NKO-XMMHUECKUE,
XUMUYECKHE  METOABl Ul  pelleHus 3agad  HpodeccuoHaIbHON
JEeSITEJIbHOCTH

OIIK-2.2 Bri6upaer MaTeMaTHUYeCKue, buzmveckue, (UBUKO-XMMHYECKHE,
XUMHAYECKHEe  METOABl Ul  pelleHus 3agad  IpogecCHOoHaTIbHOM
JeSITeNIbHOCTH




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 (MeKXIpynInoBOr IUATIOT, TUCKYCCHS KaK CIIOp-AHaJIor).

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

- Jlekuus-pu3yanusanusi — W3JI0KEHUE COACPIKAHUS COIMPOBOXKIAETCA Mpe3eHTaluen
(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 aAucuuIUIiMHE «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) [Ilporpammuoe odecneuenne u UHTepHeT-pecypcebl:

IIporpammHoe o0ecneyenne

Haumenosanue I1O Ne norosopa CpoOK eCTBUS TUIEH3UN
MS Windows 7

Professional(s ~ |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)




MS Windows 7

Professional J-757-17 ot 27.06.2017 27.07.2018
(n1g K1accoB)

MS Office 2007 |y, 135 o1 17.09.2007 GeccpoHo
Professional

7Zip CBOOOJIHO PACIPOCTPAHIEMOE 0EeCCPOYHO
FAR Manager [cBoOogHO pacmpocTpaHseMoe OCCCPOUHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

HasBanue xypca CchblIKa
InexTporHbIe pecypest Oubmmoreru MITY uM. . maqty ru:8085/marcweb2/Default.asp
I'.11. HocoBa
Poccuiickas  T'ocynapeTsentas — OUOMMOTEKA. e/ ninw rsl.ru/ru/readers/catalogues/
Katanoru

®denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE
YUPEKIACHUE «DenepanbHbIi uncturyt|URL: http://www1.fips.ru/
MIPOMBIIIICHHOM COOCTBEHHOCTH
Nudopmanmonnas cucrtema - EnmHOE OKHO
JIOCTYTIa K HTH(GOPMAITMOHHBIM pecypcaM
[Touckosas cuctema Axanemus Google (Google
Scholar)
HannonansHas
undopmanMonHo-ananutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHACKC HAYYHOI'O ITMTHPOBAHHUS
DOnekTpoHHass 0a3a TEPHOAMYCCKHUX W3TaHUI
East View Information Services, 00O «MBUC»
9 MaTepuaJbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

URL.: http://window.edu.ru/

URL.: https://scholar.google.ru/

https://dlib.eastview.com/

MartepuaibHO-TEXHUYECKOE 00ecreueHre TMCIUTUTMHBI BKITIOYAET:

VY4eOHble ayqUTOpPUHU [UIsl TPOBENCHUS 3aHITUH JIEKIMOHHOro Tumna. OcHalleHue:
MynbsTUMeINITHBIE CPENICTBA XPAHEHHUS, IEPEAayuu U MPeACTaBlIeHUs HHPOPMAIIUH.

VY4eOHble ayauTOpUM s TpPOBENEHUS J1a0OpaTOpHBIX paboT: XMMHUYECKUE
nabopartopun. OcHameHue: XHMHUYECKHE peakTHBBI, XUMHMUeckass mnocyna, JlaboparopHoe
obopynoBanue, Tabmuna «l[lepuoguueckas cucreMa XHMHUYECKHX AJIEMEHTOB», llnakarel mo
TeMaM pabodeil IporpaMMBl.

VYdeOHblE ayIWTOPUHM Ui TPOBEACHUS TPAKTHUECKUX 3aHATHH, TPYIIOBBIX U
WHAVBUAYAIbHBIX KOHCYJIbTAIMM, TEKYIIEro KOHTPONS M MPOMEXKYTOYHON aTTeCTallHH.
OcHnatenue: Jlocka, MyITbTUMEIUMHBIN IPOEKTOP, IKPaH.

[Tomemenuss st caMocTOsITENbHOM  paboTrel  oOywaromuxcs.  OcHalieHue:
[Tepconanbubie kommbloTepbl ¢ makerom MS Office, Beixomom B MHTEpHET U ¢ JOCTYIOM B
AIIEKTPOHHYIO HHPOPMAIIMOHHO-00Pa30BaTEIbHYIO CPEy YHUBEPCUTETA.

[Tomemenne s XpaHeHMs M NPO(PUIAKTHYECKOTO OOCIYXMBAaHUS Yy4eOHOTO
obopynoBanus. Ocnamenue: lllkader mis xpaneHus ydeOHO-METOAMYECKON JTOKYMEHTAIIHH,
yuyeOHOTro OO0OpYyJOBaHUS U Yy4eOHO-HArSIHBIX TocoOuii, MHCTpyMEHTHI [UIsi pEeMOHTa
TAbONATONHOTO ODONVITORAHUS .



Ipuioxenne 1

Y4yeOHO-MeTOoAUYeCKOe 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

Mo nuciumrae «MaccooOMEHHbIE MPOIECChl XUMUYECKONW TEXHOJIOTUU» MPEAYCMOTPECHA
ayJIUTOpHAs M BHEAYAUTOPHAS CAMOCTOSTEIbHAs pad0Ta 00yJarOIUXCs.

AynuropHas ¥ BHEayJMTOpHAas CaMOCTOsATENbHas paboTa CTYJACHTOB MPEIIOIaraeT
MMOATOTOBKY K YCTHBIM OIIpOCaM — 6eCCI[aM IO JIMTCPATYPHBIM UCTOYHUKAM U WHAWBUAYAJIbHBIM
3aJlaHUsIM TI0 Pa3JIMYHBIM pacyéraM Ha MPAKTHYECKUX 3aHATHIX U J1TaOOpaTopHbIX padoTax, a
TaKXe BBIMOJIHEHUE KYPCOBOTO MTPOCKTUPOBAHHSI.

[Ipumepnwviii nepeueHb 6onpocog O YCMHBIX ONpocos — Oeced no memam (3ayema u

9K3aMeHa)
- Koncmpyxkyus abcopbepos

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

- Koncmpykyus cywunox

- OCHOBHbIE 3AKOHOMEPHOCIU MEMOPAHHBIX NPOYECCO8

- Pacuém napamempos npoyeccos abcopoyuu 2a308 8 HCUOKoCmsx

- Pacuém napamempos npoyecca pekmughuxayuu OUHapHwvix cmecell

O 01N DN B W~

[\ I O T NS T N I e e e e e
W= OOV INWnN K WN—O

. IToBepXHOCTHBIE WK TJIEHOYHBIE a0COpOepbl

. Hacamounsie abcopbepsl

. bBapGoTa)kHbIe WM TapeabyaThiec a0copOepsI

. PactisimuBarommii abcopoep

. Cxembl aOCOPOLIMOHHBIX YCTAaHOBOK

. [Ipocras neperonka

. @pakLMOHHAas MeperoHKa

. [Ipoctas neperonka ¢ aediaermamnueit

. Ileperonka ¢ BoASIHbIM ITapoM

. Pextudukanus

. PacueT 1 aHanu3 paboThl peKTU()UKALMOHHONW KOJIOHHBI
. YpaBHeHus pabO4MX JIUHUN

. MuHMMansHoe (hirerMmoBoe YucIio

. OnTumanbHOe (JIETMOBOE YHCIIO

. Onpeznenenue ynciaa paboUuX TapeiIok

. TeruioBoit Oananc peKTU(UKALNOHHON KOJIOHHBI

. @u3nyUecKue OCHOBBI MTpoIecca IKCTPAKIUH

. PaBHOBecue B OMHapHBIX cUcTEMax

. PaBHOBecue B Tpex(azHbIX cucTeMax

. Meroas!l sKCTpakIuu

. OnpHoCcTyneHyarTas SKCTpaKIus

. MHOTOCTYNeHYaTast SKCTPAKIIUS TIPU TIEPEKPECTHOM TOKE
. MHOrOoCTyneHuaras mpoTHBOTOYHAS SKCTPAKLIUS

24,

N300paxeHre MHOTOCTYNEHYATONH MPOTHUBOTOYHOM SKCTPaKUUU Ha TPEYTroJbHON

AuarpaMmme

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

Y CTpOoNCTBO KCTPAKIIMOHHBIX alllapaToB

CBolicTBa BIaXKHOTO BO3AYyXa

Omnpenenenne yneapHOro pacxoaa BO31yxXa U Tema 1o I — x quarpamme
Craruka cymku

Kuneruka cymku. Kpusas cynmkn

MarepuanbHblii 0a1aHC YCTaHOBKU

VYCeTpoiCTBO CYIIMIIOK



32. KamepHble cylIniaKu

33. TyHHENbHBIE CYIIUIKU

34. JleHTOUYHBIE CYLIMIIKU

35. [letneBbie CYyNIMIKU

36. bapaGaHHbIe CYIIMIKH

37. CymwiKu ¢ KUMSIUM (TICEBI0O0KMKEHHBIM) CIIOEM
38. PacnibuiuTenbHbIE CYIIUIKU

39. [IlHeBMaTH4eCKUE CYIIMIIKA

40. Bakyym-cymmibHbIe HIKa(bl

41. I'peOKOBBIC BaKYyM-CYIITHIKA

42. Banb1oBbl€ CYUIWIKH

43. TepMmopaauaimOHHbIC CYIIHIKH

44. BpICOKOYacCTOTHBIE (AUAIEKTPUUECKUE) CYIIMIIKU
45. Cy0auMaIioOHHbIE CYITUIKA

46. dusnyeckre OCHOBBI IIpoliecca abcopOuu

47. MarepuanbHbIii 0ajaHCc ¥ pacxoa abcopOeHTa
48. TemmoBoii OalaHC yCTAHOBKH

49. CkopocTtsb mpoliecca abcopormn

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

Ipumepnvie 3a0arnus 011 KOEMPOALHOU pabombl:

1. PaccunraiiTe MUHUMAaIhbHOE U ONTHMAJILHOE (DIETMOBBIC YHCIIA: CMECh CEPOYIIIEPOJT —
alleTOH; MPOU3BOJIUTEIBHOCTh YCTAaHOBKM MO ucxogHou cmecu F = 84100 kr/u; cocTaBbl
sxkuakoctu, 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 quaMerp KOJOHHBI: CMECh CEPOYTIIEPOJ — aIeTOH; MPOU3BOJIUTEIIHBHOCTh
ycTaHOBKH 110 ucxoaHoi cMecu F = 84100 kr/u; coctaBsl xuakoctu, Mmace.gomu HKK: ncxonnoit
cmecu xp =0,28, muctumiata Xp = 0,94, kyboBoro ocrarka xy = 0,015;1aBieHne B KOJIOHHE
(cpennee) 0,1 MIla

3. PaccumraiiTe KMHETUKY TIpoIlecca MaccoOMEeHa M OIPEICTUTE YHCIIO SIHHHUIL TICPEHOCA:
CMECh CEepOYIJIEpOJl — aleTOH; MPOU3BOJUTENHLHOCTh YCTAHOBKH IO HCXOJHOW cMecu F =
84100 xr/g; cocrassl xunkoctu, Macc.noian HKK: ucxomuoit cmecu x¢ =0,28, guctmuisgTa Xp =
0,94, kyboBoro ocraTtka Xy = 0,015;1aBnenne B kononue (cpeanee) 0,1 MIla

4. PaccunTaiiTe KHHETHYECKYIO KPHBYIO M ONPEJEIHUTE JCHCTBUTEIBHOE YUCIIA TAPEIIOK:
CMECh CEepOYIJIEpOJl — alleTOH; MPOU3BOJUTENLHOCTh YCTAHOBKH IO HCXOJHOW cMecu F =
84100 xr/g; cocrassl xunkoctu, Macc.noim HKK: ncxomuoit cmecu xg =0,28, guctmisara Xp =
0,94, kyboBoro ocratka Xy = 0,015;1aBnenne B kononue (cpeanee) 0,1 MIla

5. Paccunraiite rugpaBiIM4ecKoe CONPOTUBIEHUE KOJIOHHBI: CMECH CEPOYTIIEPOJT — ALIETOH;
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 kojoHHe (cpeanee) 0,1 MIla

Ipumepnoe 3a0anue na Pacuemuo-epadpuueckyro pabomy (PI'P):

MHWHUCTEPCTBO HAYKU U BBICIIEI'O OFPA30OBAHU A P®

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIbBHOE



YYPEXJIEHUE BBICHIEI'O OBPASOBAHMA
«MATHUATOI'OPCKHU I'OCYJAPCTBEHHbBIM TEXHUYECKWUU YHUBEPCUTET
M. I''1. HOCOBA»

Kadenpa Merammypriuy 1 XUMUYECKHX TEXHOJIOTUN

3AJJAHUE HA PI'P
0 JucuuIuIvHe «MaccoOOMEHHbIE TPOLECCHl XMMUUYECKON TEXHOIOTUI»

Tema: «Pacuém u 6v100p Hacadounozo adcopoepa 01 y1a61ueanus 3a0aHH0O20 2a3a 6000 U3

6030yxa npu 3a0aHHBIX YC/106UAX)

Crynenty

Lenv pabomui:
PaccuuTarh mapamerpsl nporecca abcopOIK U HACATOYHOTO abcopOepa /s yIaBIuBaHHS

3a[JaHHOT'O ra3a BOJOW U3 BO3/yXa IIPH 3a/laHHBIX YCIOBUSAX.

00.

10°C

Bapuant -1

Hcxoounvie oanHvle:

VY naBiauBaeMbIil 3aJaHHBIN Ta3: OUOKCUO Yenepood

ITpOM3BOIUTETBHOCTD 10 BO3yXY IPH HOPMATBHBIX yciroBusix 20000 ar/u

HauanbHast KOHLIEHTpALMs OuoKcuda yenepooda B BO3LyXe IPH HOPMAJIbHBIX ycIoBUAX 15%
O¢ddexTuBHOCTH OuMCTKH Bo3yxa 95%

OddextuBHOCTH Mecopommm 99,9%

[TpunATH aOCOPOIMI0 U30TEPMUYECKON MPHU CpeaHE TemmepaType MOTOKOB B abcopbepe

JlaBnenue rasa Ha Bxoje B abcopoep 10 amm.

Cpok craun: « » 20 T
PykoBoauTens: / moueHT, k.T.H. [llyouna M.B. /
3aanue moaydn: /CTYACHT TP. /

Marnutoropck, 20

Ilepeuens pexomendyemoii numepamypot 0na evinonnenus PIP:

1. ITaBaoB K.®., [Ipumepsl u 3a1a4uu 110 Kypcy MPOLIECCOB U aNIapaToB XMMHUECKON
texHosoruu [ Tekct]. YuebHoe mocobue amns By3oB /[1aBnos K.®., Pomankos I1.T"., Hockos A.A. .
-M., Jloroc, 2006, 575 c. . (YueOuuku ms By3oB. Cren. Jluteparypa) - ISBN 5-7718-0224-9

2. IlanuxapoB MW.M. Pacuyérel MammH ¥ anmapaToB XHMMHUYECKHX IPOU3BOACTB U
HedTenepepaboTku (mpumepsl U 3a1aun) [Tekcr].: Yue6. mocobue misg By3oB./ [lanukapos N.1.,
Pauxosckuii C.B., [lonukapo C.M. - M.: Ansdpa-M. — 2008. — 270 c. (YueOHUKHU Ui BY30B.



Crien. Jlureparypa) - ISBN

PI'P BbInonHsETCS 00y4YaromUMCs CaMOCTOSATENBHO IO PYKOBOJCTBOM IIPENOJaBaTEs.
[Tpu BBINIOJIHEHUH KYPCOBOT'O ITPOEKTa 00YUaIOLIMICS T0JIKEH II0Ka3aTh CBOE YMEHHE paboTaTh ¢
HOPMAaTUBHBIM MaTEpPUAJIOM U JPYTUMHU JIMTEPATYPHbIMU UCTOYHHUKAMH, a TAK)KE€ BO3MOKHOCTh
CHCTEMaTU3UPOBATh M aHAJIM3UPOBATh (PAKTUUECKUI MaTepuall U CAMOCTOSITENIbHO TBOPUECKH €r0
OCMBICIIUBATb.

B Hauane u3ydeHus IUCHMIUIMHBI IIPENoJaBaTelb MpejylaraeT 00y4arolmmMcs Ha BbIOOp
nepeuens TeM PI'P. O6yuatonmiics camoctositensHo BeiOupaer remy PI'P. CoBnanenue tem PI'P
y CTYJEHTOB OJJHOM Y4eOHOU I'pyIIbl HE JOIyCKAETCs.

[Tocne BbIOOpa Tembl mpemnoaaBatenb (opmynaupyer 3aganue no PI'P um pexkomenmyer
IIEPEYECHB JINTEPATYPHI AJIS €€ BBINOIHEHMS. VICKIIIOUNTENBHO BaXKHBIM SIBIIIETCS UCIIOJIB30BAHNE
UH(POPMALIMOHHBIX HMCTOYHHKOB, & MMEHHO CUCTeMbl «VHTEpHET», YTO JacT BO3MOXKHOCTh
oOyuaroimumMmcs 0oJiee MOJIHO U3JI0KUTh MaTepHrall 0 BEIOpaHHON UM TEMe.

B mponecce nanmcanuss PI'P oOywarommiicss m0oKeH pa3o0paThCsi B TEOPETHUECKUX
BOIPOCAX TEMbI, CAMOCTOSTEIbHO MPOAHAIN3UPOBATh NPAKTUYECKUH MaTepuall, pa3o0parb U
000CHOBAThH MTPAKTUYECKHE MTPEITIOKEHUS.

[IpenonaBarens, NpoBEepUB pabOTy, MOKET BO3BPAaTHTh €€ I JOpaOOTKH BMECTE C
NUCbMEHHBIMU 3aMedyaHusiMU. CTYAEHT JOJDKEH YCTPAaHUTh IOJy4YEHHbIE 3aMEYaHUs B
YCTAHOBJICHHBII CPOK, IOCIIE Yero paboTa OKOHYATENbHO OLIEHUBACTCS.

PI'P nomxna OwiTe odopmiteHa B coorBercTBHH ¢ CMK-O-CMITVY-42-09 «KypcoBoii
poeKT (paboTa): CTPYKTYpa, CoJepKaHue, 0OLIe IPaBUiIa BBIIOIHEHUS U OQPOPMIICHUSD.

IIpumep 3ananus Ha PI'P npencraBiieH B TaHHOM pa3zerne BbILIE.



OueHovHbIe cpeaCcTBA /1JIsl MPOBeAeHHUsI MPOMEKYTOUHOI aTTeCTAlNU

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

(MoIyITIO) 32 OTpeIeICHHBIN Mepruo 00ydeHus (CEMECTp) U MPOBOAMUTCS B (hOpMe 3a4eTa U SK3aMEHa.

JlaHHBIN pa3aes COCTOUT UX ABYX IIYHKTOB:

a) [Inanupyemsle pe3yabTaThl 00y4EHUS U OLIEHOYHBIE CPEJICTBA AJIsi POBEACHUS MPOMEKYTOUYHON aTTeCTallUU.
0) [Topsimok mpoBEACHUS TPOMEKYTOUHOM aTTECTAINH, IOKA3aTeIN U KPUTSPUN OIICHUBAHHUS.

a) HﬂaHpreMbIe pe3yJbTaThbl Oﬁy‘-lel-[l/lﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA HpOMe)KyTO'lHOﬁ aTrrecranmmm:

IIpunoxenne 2

JUCHUITIINHE

Kon
NHnukaTop AOCTHKEHUS KOMITETCHIIMHI
WHIUKaTOpa

OneHouHbIe CpeCTBA

OIIK-2 — Cnoco0eH ucnoJib30BaTh MaTeMaTHICCKHUE, Qmaneclme, (l)I/I3I/IKO-XI/IMI/I‘leCKI/Ie, XUMHYECCKHUE METOAbI IJIA PCIICHUS 3a/1aY

npodeccHoHAIbLHOM eI TeJIbHOCTH

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

Teopemuuecxue eonpocwl:

RBOooo~NO~wNE

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

[ToBepxXHOCTHBIE U IJIEHOYHBIE aOCOpOephI
Hacanounsie abcopOepbl

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

TemuoBoii 6ananc peKTUPUKALNOHHON KOJIOHHBI
du3nyecKre 0CHOBBI IPOLIECCA IKCTPAKLIUU
PaBHOBecue B OMHapHBIX cUCTEMax

MeTtoapl sKCcTpakuu

Y CTpoCTBO KCTPAKIIMOHHBIX allllapaToB




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

16. Omnpenenenue 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 0na Konmponvnoiu padomui:

1. Pacuér MHMHMMaNIBHOTO ¥ ONTHMAJIBHOTO (IETMOBOTO 4YHCIA: 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 nuameTpa KOJIOHHBI: CMECh CEPOYTIIEPO/I — alleTOH; MPOU3BOIUTEITHLHOCTh
ycTaHoBkH 10 ucxoanou cmecu F = 84100 kr/4; coctaBsl xuakoctu, macc.gonu HKK:
ucxomnon cmecu xg =0,28, muctumista xp= 0,94, kybOoBoro ocratka Xy =
0,015;naBnenue B konouHe (cpennee) 0,1 MIla

3. Pacu€r kuHETHMKHM TMpollecca MaccoOMeHa M OIpeACICHHE YHClIa EIUHUIL
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 octarka 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.goium HKK: wmcxommoii cmecu xg =0,28,
muctista Xp = 0,94, kyboBoro ocrarka 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:

(U3UKO-XMUMHUYECKUE, XUMUYECKAE METO/IbI
JUIsL peIIeHHs 33/1a4 TPO(eCCHOHATBHOM
JeSITeIIbHOCTH

Tema: «Pacuém u 6vi60p Hacadouno2o abcopbepa 015 Y1aeIu8aHus 3a0aHHO020 2a3a
600011 U3 8030yXA NPU 3A0AHHBIX YCILOBUAX»
Lenv pabomui:
Paccunrare mapamerpel mporiecca abcopOumm W HacagoyHoro abcopOepa IS
yJIaBJIMBaHUS 33JIaHHOTO T'a3a BOJIOH U3 BO3/yXa MPU 3aJJaHHBIX YCIOBHSIX.
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) I[lopsaoxk mnpoBedeHHs] TPOMEKYTOUHOH AaTTECTAMHU, MOKA3ATeJM W KPUTEPUH
OlLleHUBAHUS:

[TpomMexxyTodHast aTTecTarus Mo JUCIHUIUIMHE «MaccoOOMEHHBIE POIECCHl XMMHYECKOM
TEXHOJIOTHUM» BKIIIOYAET TEOPETUUYECKHE BOIPOCHI, MO3BOJIAIOIINE OLIEHUTh YPOBEHb YCBOCHUS
00y4aromuMuCs 3HAHUH, U MPAKTHYECKUE 33JJaHNs, BBIBISIOIINE CTECHb COPMHUPOBAHHOCTH
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.

IToxka3aTe/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 CUTYalIUAX 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 aHAIMTUUECKUX OIlepalMsX, 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, MPOSBISAETCS OTCYTCTBHE OTAEIbHBIX 3HAaHUM, YMEHHI, HAaBBIKOB,
00Oy4arolMiCsl HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TPU ONEPUPOBAHUU 3HAHHUSAMH U
YMEHUSIMH TIPH UX TIEPEHOCE Ha HOBBIE CUTYALlUH.

— Ha OLEHKY «HeYJAOBJIETBOPUTENbHO» (2 Oamna) — oOydarolmuics AEMOHCTPUPYET
3HaHusi He Oonee 20% TEOPEeTHYECKOro Marepuana, JOIYCKAeT CYHNIECTBEHHBIC OLIMOKH, HE
MOJKET MOKa3aTh MHTEJUICKTYaIbHbIE HABBIKHM PEIICHUS MTPOCTHIX 3a7au.

— Ha OLICHKY «HeYyJ0BJIeTBOPUTEJabHO» (1 0amt) — oOydaromuiicss He MOXET MOKa3aTh
3HaHHSA Ha YPOBHE BOCIPOU3BEACHUS U OOBSICHEHHS HWHGOpMallMU, 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, UHTEIUICKTYalbHble 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.



