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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTamuryprud U XUMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2025 - 2026
yueOHOM rofy Ha 3acejanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2026 - 2027
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 2027 - 2028
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 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX 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

YUCJIC:

— KOHTaKTHas paboTa — 23 akaJl. 4acoB:
— aynuropHas — 20 akaj. 4acos;

— BHEAYJUTOpHAs — 3 aKaJI. 4acoB;

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

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 12,6 aka. gac
— MOJTOTOBKA K 3auéty — 12,6 akaj. yac
dopma aTTecTalnu - 3a4€T, SK3aMeH

AynutopHast = =
KOHTaKTHas paboTa E 3 ®dopma TeKyIero
=
B aKa/l. yacax 2] Bu KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) S A . p Kon
> & © | camocrosTensHOM | ycreBaeMOCTH H
JTACIUTUTAHBI = [ .. | xomnerenin
Q0 & paboTsl MIPOMEKYTOYHOM
n1a6. | mpaxt. | € &
Jlex. - | TPAKT. | =g aTTecTaLH
3aH. 3aH. | O &
1. Pazgen 1
1.1  AGcopbuus  ras3oB - CAMOCTOSITEIbHOE
JKAIKOCTSIMHU. M3y4eHne yueOHon Cnaga
Koncrpyknun 4 | os 2 JUTEPATYPBI; KOHTPOJIbHOU OIIK-2.1,
a0COpPOIIMOHHBIX ' - oopmieHHE paboThI, yCTHBIH OIlK-2.2
anmapaToB TapenpyaToro u KOHTPOJILHON orpoc
HacaJI0YHOTO THIIA paboTHI
HWroro no pazaeny 0,5 26
2. Pasnen 2
2.1 TleperoHka *HUIKOCTEHl.
- CAMOCTOSITEIIFHOE
Pexkrtudukanus OUHAPHBIX .
: u3ydeHue yueOHon Cnaua
cMmeceil. CxeMsl N
TUTEPaTypPHI; KOHTPOJIBHON OIlK-2.1,
neperonHsix ycraHoBok 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
- CAMOCTOSITEJIFHOE
n3ydeHune yaeOHon
JUTEPaTyphl; Craua
- opopmiieHne KOHTPOJIbHON
3.1 IKCTpaKIs i KO(EI)T pom,Hof/'l a6on2 CTHBIH
cHCTEMAaxX P p > Y OIIK-2.1,
4105 4 36 paboThI; 0I1poc;
JKUIKOCTh-KUIKOCTb. OIlK-2.2
- oopMIICHHUE U caaya
OKCTPaKTOPHI .
MOATOTOBKA K JlaGopaTopHO#t
3alure pabotsr Ne 1
JlaGoparopuoit
padotsr Ne |
HWroro no pazneny 0,5 4 36

4. Paznen 4




- CAMOCTOSITEIIBHOE
u3yucHHe y4eOHOH

YcTHBIH onpoc —

. Oecena no
41 Cymka, OCHOBHBIE TTATEPATYPEI, JIUTEPATYPHBIM
’ ’ - opopmIICHHUE U OIlK-2.1,
[IOJIOKEHHUS TEOPUH 0,3 6 21,1 HCTOYHHMKAM;
. MOJITOTOBKA K OIIK-2.2
TEIJIOBOM CYIIKH samTe crada
. JlaGopaTopHO#t
JlaGopaTopHoii 5
paboTsl Ne 2 padoret Ne
HUroro no pazaeny 0,3 6 21,1
5. Paznen 5
5.1 Mem6paHHEIe - camocToTembHoe| © CTb OTPOC —
HPOIECCHl B  XHUMHYECKOI 0,2 28,6 |u3ydeHne y4eOHOIT Oecena no OMR-2.1,
P ' ' JIUTEPaTypHBIM OIIK-2.2
TEXHOJIOTHH JIUTEPaTyphl
HCTOYHHKAM
HWroro no pazneny 0,2 28,6
6. Paznen 6
6.1 Pacuér mnapamerpoB " CAMOCTOATCIIBHOC v oy i ompoc
U3ydeHHe y4eOHOM ’ OIlK-2.1,
MPOIIECCOB abcopOunu 0,5 59,3 ) KOHTPOJIb
JUTEpaTyphl; OIlK-2.2
Ta30B B JKHIKOCTSIX BemonHenus PI'P
- permonHeHune PI'P
HWroro no pazneny 0,5 59,3
7. Paznmen 7
YcTHBIH onpoc —
7.1 Pacuér mnapamerpoB - CAMOCTOATEIIBHOC Oecena no
nl olecca eKTH(UKALUH 15 45,4 |MPYHCHHE yHebHoif UTEpaTypHBIM OIK-2.1,
port peKTr 8 ' ' JIUTEPATYPHI, JHTCPATYP OIlK-2.2
OMHapHBIX cMeceit HCTOYHHKAM,
-BeinoaHeHue PI'P
3amuta PI'P
HWroro no pazneny 15 45,4
Hroro 3a cemectp 4 10 252,4 JK3aMeEH,3auéT
Hroro no aucnumninuze 4 10 252,4 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. PopMbl 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 HEJTMHEIHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, IOCTH)KEHHE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOIO [JIsi HUX o0Opa3oBaTenbHOTO pe3ynbrata. Hapsay co
CICIUATU3UPOBAHHBIMU  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:

- 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 : AIIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/673007

2. OcHOBBI MaccooOMeHa ¢ ydacTueM TBepAod (a3wl [DIEKTPOHHBIN pecypc]: yueObHoe
nocobue / M.B.Illyouna, E.C.Maxotkuna. — Marauroropck: ®T'bOY BO «MI'TY um. I'.I.
Hocogay, 2022. — 71 c. — Pexxum JIOCTYyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=4575.pdf&show=dcatalogues/1/1551
556/4575.pdf&view=true .—3ari. ¢ TUTYJ. SKpaHa.

0) lomoiHuTeILHAS JTUTEPaTypa:

1. Ilpoueccel ¥ annaparbl XMMHUYECKON TEXHOJIOIMHM B TEXHMKE 3alUThl OKPYKaroLIeH
cpenapl: Yueonoe mocobue / K.P. Tapanresa, K.B. Tapanies. - Mocksa : HUI] UH®PA-M, 2014.
- 412 c.: 60x90 1/16. - (Boicuiee obpazoBanue: bakamaBpuar). (m) ISBN 978-5-16-009258-4 -
Tekcr : anextponnsiii. - URL: https://new.znanium.com/catalog/product/429195

2. KoHCTpyHpOBaHUE U pacyeT JIEMEHTOB XMMUYECKOro obopyaoBanus: yueouuk / M.1.
[Tonukapos, C.W. [Tonukapos. - Mocksa : Anbda-M, 2010. - 382 c.: ui.; 60x90 1/16. (neperer)

ISBN 978-5-98281-174-5 - Texcr : AIIEKTPOHHBIH. - URL:
https://new.znanium.com/document?id=2776

3. Henuneitnpie HecTanroHapHbie 3G eKThI B mpoiieccax Maccorneperoca: MmoHorpadus /
I'epmianoB B.IO., 'apmamioB C.U. - PocroB-Ha-/lony: U3narenscto OOV, 2014. - 114 c. ISBN
978-5-9275-1232-4 - Texcr : AJIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/552325

4. Teoperndeckne OcHOBBI TeruorexHuku/JlsmkoB B. M. - Mocksa : KYPC, HUIL
NH®PA-M, 2015. - 328 c.: 60x90 1/16 (ITeperér) ISBN 978-5-905554-85-8 - Tekcrt :
anexktpouHbIi. - URL: https://new.znanium.com/catalog/product/496993

B) MeToauyeckue ykasaHus:

1. W3yuenue mpoiiecca MEPErOHKU C BOISHBIM MapoM. MeToauvecKkue yKa3zaHHs s
nabopaTtopHO# paboThI Mo AuCHHILTHHE «MacCOOOMEHHBIE MPOIIECCHl XUMUYECKOW TEXHOJIOTHI
1uist crynenToB o HanpasneHuto 18.03.01 «Xumuyeckas TexHonorus». Maruutoropck, ®I'bOY
BO «MI'TVY um. I''1. Hocosay, 2019, 8 c.

2. Onpenenenue 4ncia eAUHUL TIEpeHOCa B TIpoliecce peKTUhUKauu OUHAPHON CMECH.
Meronuyeckue ykasaHus A J1a0opaTopHOM paboThl MO AucHUIUIMHE «MaccooOMeHHbIe
MPOLIECCHl XUMHUECKON TEeXHOJIOTUM» IS cTyAeHTOB 1o HampasieHuto 18.03.01 «Xumuueckas
texHojorusy. Marautoropck, ®I'6OY BO «MI'TY um. .M. Hocoay, 2019, 14 c.

3. Omnpenenenue koddpduimMenTa pacmpeneneHuss MPH IKCTPAKIUH B KUIKOCTSX.
Meronuyeckue ykasaHus A J1a0opaToOpHOM paboThl MO AuUCHUIUIMHE «MaccooOMeHHbIe
MPOLIECCHl XUMHYECKON TeXHOJIOTUM» IS cTyAeHTOB 1o HampasieHuto 18.03.01 «Xumuueckas
texHojorusy. Marautoropck, ®I'6OY BO «MI'TY um. I'.1. Hocoay, 2019, 10 c.

4. KuneTtnka mpolecca CyIIKH TBEpIbIX MaTepuanoB. MeToauyecKue yKazaHus IS
nmabopaTopHOM pabOTHI MO TUCHUTITHHE «MaccooOMEHHBIE TPOIECCH XMMHUYECKON TEXHOJIOTHI»
1uist crynenToB o HanpasneHuto 18.03.01 «Xumuyeckas TexHonorus». Maruutoropck, ®I'bOY
BO «MI'TY um. I''1. Hocosay, 2019, 10 c.

r) [Ilporpammuoe odecneuenne u UHTepHeT-pecypcebl:

IIporpammHoe o0ecneuenune

Haumenosanue 110 Ne norosopa CpoOK IeiiCcTBUS TUIEH3UN

MS Office 2007
Professional
7Zip cB00OTHO pacnpocTpansemoe [10 0ECCPOYHO

Ne 135 o1 17.09.2007 OeccpouHo



https://new.znanium.com/catalog/product/673007
https://magtu.informsystema.ru/uploader/fileUpload?name=4575.pdf&show=dcatalogues/1/1551556/4575.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4575.pdf&show=dcatalogues/1/1551556/4575.pdf&view=true
https://new.znanium.com/catalog/product/429195
https://new.znanium.com/document?id=2776
https://new.znanium.com/catalog/product/552325
https://new.znanium.com/catalog/product/496993

IFAR |cBOGOIHO | OCCCPOUHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

HasBanue xypca Cchuika
DJEeKTPOHHBIE pecypchl  OMOIMOTEKH
MI'TY um. I'"'M1. HocoBa

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

Poccuickas T'ocynapeTBeHNAR | e/, rsl. ru/ru/4readers/catalogues/
onbnuoreka. Karamoru

denepaibHOE rOCyJIapCTBCHHOE

Or0IKETHOR yupexnenne|URL: http://www1.fips.ru/
«DenepalLHBIN HHCTHUTYT

Nudopmanmonnas cucrema - EguHoe
OKHO JIOCTyNa K HHGOPMAIMOHHBIM
[TouckoBas cucrema Axaaemusi Google
(Google Scholar)

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

URL: https://scholar.google.ru/
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MartepuaibHO-TEXHUYECKOE 00ecreueHre IMCIUTUTMHBI BKITIOYAET:

VY4eOHble ayqTUTOPUHU [UIsI TPOBEACHUS 3aHITUN JIeKIMOHHOro Tumna. OcHalleHue:
MynbTUMEINITHBIE CPEICTBA XPAaHEHHUS, IEPEIauH U MPEICTaBICHI HHPOPMALIH.

Y4eOHble ayAUTOpPUHM A7 T[POBENEHUS J1abOpaTOpHBIX paboT: XUMHUYECKUE
naboparopun. OcHameHne: XHUMHUYECKHE PEaKTHBBI, XUMHUYecKas mocyna, JlaboparopHoe
obopynoBanue, Tabmuna «lleproguueckas cucreMa XHMHUYECKHX AJIeMEHTOB», llnakatel mo
TeMaM pabodei IPOrpaMMBI.

VY4yeOHble ayIUTOPUM Ul NPOBEIEHUS MPAKTHUECKUX 3aHATHM, TIpPYNIOBBIX U
WH/IMBUIYAIbHBIX KOHCYJBTAI[Mi, TEKYIIErO0 KOHTPOJS H TIPOMEXKYTOYHOW aTTeCTaIUH.
Ocnamenue: Jlocka, MyTbTUMETUIHBIN TPOEKTOP, IKPaH.

[Tomemenuss st caMoCTOSITENbHOM — paboThl  oOywaromuxcs.  OcHaleHue:
[epconanbubie kommbloTepbl ¢ makerom MS Office, Beixomom B MHTEpHET U ¢ JOCTYIOM B
AIIEKTPOHHYIO HHPOPMAIIMOHHO-00Pa30BaTEIbHYIO CPEy YHUBEPCUTETA.

ITomemenne i XpaHeHMs M NPO(PUIAKTHYECKOrO OOCIYKMBAaHUS Yy4eOHOTO
obopynoBanusa. OcHamenue: lllkadsr mis xpaneHuss yd4eOHO-METOAMYECKON JTOKYMEHTAIIHUH,
y4yeOHOro OO0OpyZOBaHUS U Yy4eOHO-HArsHBIX mocoOuil, MHCTpyMEHTHl [Isi pEeMOHTa
TabONATONHOTO OOONVITORAHS .
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Ipuioxkenne 1

Y4eOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCs

[To mucuumnnune «MaccooOMEHHbBIE MPOIECCH XUMUYECKON TEXHOJIOTHIY MPElyCMOTpPEHA
ayIUTOpHAs U BHEAYAUTOPHAsl CAMOCTOSATEIbHAs paboTa 00y4YarouXcs.

AynutopHas W BHeEayJUTOpHAas CaMOCTOsTENbHas paboTa CTYACHTOB MpEIroaaraet
MOJTOTOBKY K YCTHBIM OIlpocaM — OecesiaM o JIMTEPaTypHbIM UCTOYHUKAM U WHIUBUAYATbHBIM
3a/laHUsM TI0 PAa3IMYHBIM pacuéTaM Ha MPAKTUYECKUX 3aHITUSX W JaO0OpaTOpHBIX paboTax, a
TaK>Xe BBIIIOJIHEHUE KYPCOBOI'O MPOEKTUPOBAHUS.

IIpumepHulii_nepeuenb 8ONpocos8 Oiisi YCHIHbIX ONpocog — beced no memam (3avema u

OK3AMeEHA)

- Koncmpykyus abcopbepos

- Koncmpykyus KOIOHHbIX annapamos; cxemvl NePecoHKU U pekmupurayuu

- Koncmpykyus s3xcmpaxmopog

- Koncmpykyus cyuuniox

- OcHosHble 3aKOHOMEPHOCIU MEMOPAHHBIX NPOYECCO8

- Pacuém napamempoe npoyeccos abcopoyuu 2az08 8 HHUOKOCmIX

- Pacuém napamempos npoyecca pexmuguxayuu OUHapHvix cmecell

. [ToBepXHOCTHBIE WIIN TIIEHOYHBIE a0COpOepbI
. Hacagounsie abcopOepsl
. bapOoTtaxHble unm TapeapuaTeie abcopOepbl
. PactieimuBarommii abcopoep
. Cxembl aOCOPOLIMOHHBIX YCTAHOBOK
. IIpocras neperonka
. @pakuMOHHAs NTepEeroHKa
. IIpocras neperonka c nedaermarueit
. [leperonka c BOIIHBIM ITApOM
. Pextudukarus
. Pacuer u ananu3 paboThl peKTU(HUKAITMOHHONW KOJTOHHBI
. YpaBHeHUsI paOouuX JIMHUN
. MuHumaibHO€e (JIerMoBO€ YHCII0
. OnTumanbHOE (PIIerMoBOE YUCIIO
. Onpenenenue yncna paboynx Tapeaox
. TernoBoii GanaHCc peKTUDUKAIIMOHHON KOJIOHHBI
. ®u3nyecKue OCHOBBI ITPOLIECCa IKCTPAKIIUU
. PaBHOBecue B OMHApHBIX CUCTEMaX
. PaBHOBecue B Tpex@a3HbIX cUCTEMax
. MeTopl SKCTpakuuu
. OtHOCTYTIeHYaTast SKCTPAKIUs
. MHOroctyneHudarast 3KCTpaKIus pU NEPEKPECTHOM TOKE
23. MHorocTtyneH4aras IpOTUBOTOYHAsI SKCTPAKIUS
24. H3obpakeHHMe MHOTOCTYNEHYATOW NPOTUBOTOYHOM HKCTPAKLUUU HA TPEYroJIbHOM
quarpamme
25. YcTpolCTBO KCTPAaKIIMOHHBIX allapaToB
26. CBoiicTBa BIaXXHOTO BO3AyXa
27. Onpenenenune yaelbHOIO pacxoa BO3Jyxa M Teruia 1o | — x auarpamme
28. CraTHuka CyIIKu
29. Kuneruka cymku. Kpusas cymku
30. MarepuanbHblif 6anaHc yCTaHOBKU
31. YerpolicTBO CymMIIok
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32. KamepHble cylIniaKu

33. TyHHENbHBIE CYIIUIKU

34. JleHTOUYHBIE CYLIMIIKU

35. [letneBbie CYyNIMIKU

36. bapaGaHHbIe CYIIMIKH

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

39. [IlHeBMaTH4eCKHE CYIIMIIKA

40. Bakyym-cymmibHbIe HIKa(bl

41. I'peOKOBBIC BaKYyM-CYIITHIKA

42. Banb1oBbl€ CYUIWIKH

43. TepmopaauamOHHbIE CYIIMIKA

44. BpICOKOYacCTOTHBIE (AUAIEKTPUUECKUE) CYIIMIIKU
45. Cy0auMaIioOHHbIE CYITUIKA

46. dusnyeckre OCHOBBI IIpoliecca abcopOuu

47. MarepuanbHbIii 0amaHc U 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 MUHUMaIhbHOE U ONTHMAJILHOE (PIIETMOBBIC YHCIA: CMECHh CEPOYTIIEPOT —
alleTOH; MPOU3BOJIUTEIBHOCTh YCTAaHOBKM MO ucxogHou cmecu F = 84100 kr/u; cocTaBbl
sxkuakoct, macc.jonu HKK: ucxomnoit cmecu x¢ =0,28, nuctuista X, = 0,94, ky0oBOro ocratka
xw = 0,015;1aBnenue B kononue (cpeanee) 0,1 Mlla

2. PaccuuTaiiTe AuaMeTp KOJOHHBI: CMECh CEPOYTJIEPOJI — aleTOH; MPOU3BOJIUTEIIHBHOCTh
ycTaHOBKH 110 ucxoaHoi cMecu F = 84100 kr/u; coctaBsl xuakoctH, Mmace.gomu HKK: nexonnoit
cmecu xp =0,28, muctumsara xp = 0,94, xyboBoro ocratka xy = 0,015;1aBneHne B KOJOHHE
(cpennee) 0,1 MIla

3. PaccumraiiTe KMHETUKY TIpoIlecca MaccoOMEeHa M OIPEICTUTE YHCIIO SIHHHUIL TICPEHOCA:
CMECh CEepOYIJIEpOJl — aleTOH; MPOU3BOJUTENHLHOCTh YCTAHOBKH IO HCXOJHOW cMecu F =
84100 r/u; cocrassl xunkoctu, Macc.noan HKK: ucxomuoii cmecn xr =0,28, nquctuisara Xp
0,94, kyboBoro ocratka Xy = 0,015;1aBnenue B kononue (cpeanee) 0,1 MIla

4. PaccunTaiiTe KHHETHYECKYIO KPHBYIO M ONPEJEIHUTE JCHCTBUTEIBHOE YUCIIA TAPEIIOK:
CMECh CEepOYIJIEpOJl — aleTOH; MPOU3BOJUTENHLHOCTh YCTAHOBKM MO HCXOJHOW cMecu F =
84100 xr/g; cocrassl xunkoctu, macc.noan HKK: ucxomuoit cmecn X =0,28, IUCTHIIATA Xp =
0,94, kyboBoro ocratka Xy = 0,015;1aBnenne B kononue (cpeanee) 0,1 MIla

5. Paccunraiite ruipaBiIM4ecKoe CONPOTUBIEHUE KOJIOHHBI: CMECh CEPOYIJIEPO — ALIETOH;
MPOU3BOJUTENLHOCTh YCTAaHOBKU MO ucxomHoi cmecu F = 84100 kr/4; cocTtaBbl 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




Hpumepnoe 3aoanue na Pacuemuo-2padhuueckyio pabomy (PI'P):

MUWHUCTEPCTBO HAYKU U BBICIHEI'O OBPA30OBAHU A P®

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BYOJDKETHOE OBPA3OBATEJIbBHOE
YYPEXIAEHHUE BBICIIET'O ObPA3OBAHNMA
«MATHUTOIOPCKUI I'OCYJJAPCTBEHHBIM TEXHUUECKU YHUBEPCUTET
M. I'1. HOCOBA»

Kadenpa merannyprium 1 XuMHUYECKUX TEXHOJIOTUN

3AJIAHUE HA PI'P
1o JucuuIuinHe «MaccooOMEHHBIE IPOLECChl XMMUYECKOH TEXHOIOTUN

Tema: «Pacuém u 6v100p Hacadounozo adcopoepa 0 y1a6aueanuA 3a0aHH0O20 2a3a 6000 U3
6030yXa npu 3a0aHHBIX YCIAOGUAX)

Crynenry

Lenv pabomui:
PaccuuTarh mapamerpsl npoiecca abcopOIiK U HACAT0YHOTO abcopOepa /s yIaBIuBaHHS
3aJJaHHOTO Ta3a BOJOW U3 BO3/yXa MPH 3alaHHBIX YCIOBHSX.

Bapuant -1
Hcxoonwvie oannuvle:

VnaBnuBaeMblif 3aJaHHBIH ra3: ouoxkcuo y2nepooa

ITpOM3BOIUTETEHOCTD 10 BO3YXY IPH HOPMATBHBIX yeiroBusix 20000 ar/u

HauanbHast KOHLIIEHTpALMs OuoKcuda yenepooda B BO3LyXe IMPH HOPMAJIbHBIX ycIoBUAX 15%
00.

OddexTuBHOCTH OuMCTKH Bo3yxa 95%

OddextuBHOCTH Mecopoumm 99,9%

[TpunsATh aGcopOLUI0 N30TEPMUUECKON MPU CpeHel TemmepaType MOTOKOB B abcopOepe
10°C

JlaBnenue rasa Ha Bxoje B abcopoep 10 amm.

Cpok coaum: « » 20 1.
PykoBoauTens: / moneHT, K.T.H. [llyouna M.B. /
3aanue moaydn: /CTYIEHT TP. /

Marnutoropck, 20

Ilepeuens pexomendyemoii numepamypot 0na evinonnenus PI'P:
1. ITaBaoB K.®., [Ipumepsl u 3a1a4u 110 KypCy MPOLIECCOB U aNIapaToB XMMHUECKOMN
texHojoruu [ Tekct]. YuebHoe mocobue amns By3oB /[1aBnos K.®., Pomankos I1.T"., Hockos A.A. .



-M., Jloroc, 2006, 575 c. . (Yuebnuku nns By3oB. Cren. JIuteparypa) - ISBN 5-7718-0224-9

2. Ilanmkapos W.U. Pacuétel MammH U anmapaToB XUMHYECKHUX IMPOU3BOACTB U
HedTenepepaboTku (mpumepsl u 3agaun) [Tekct].: Yueb. nocobue mist By3oB./ [lanukapos U1,
PaukoBckuii C.B., [TonukapoB C.U. - M.: Ansda-M. — 2008. — 270 c. (Y4eOHUKH TSI BY30B.
Cren. JIuteparypa) - ISBN

PI'P BoimonHseTcs 00y4yaromMMCsl CaMOCTOSITENIbHO TOJ PYKOBOJICTBOM IPEIOIaBaTellsl.
[Tpu BBINIOJHEHUH KYPCOBOT'O ITPOEKTa 00YyUaIOIIMICS T0JIKEH II0Ka3aTh CBOE YMEHHE paboTaTh ¢
HOPMAaTUBHBIM MAaTE€PUAJIOM U JPYTUMH JINTEPATYPHBIMU UCTOYHMKAMH, a TAKKE€ BO3MOXKHOCTh
CHCTEMaTU3MPOBATh U aHAJIM3UPOBATh (PAKTUUECKUI MaTepUall U CAMOCTOSITENIbHO TBOPUECKH €ro
OCMBICIIUBATb.

B Havane u3ydeHus IUCHMILIMHBI IIPENoJaBaTelb NpejylaraeT 00y4arolumcs Ha BbIOOp
nepeuens TeM PI'P. O6y4atonmiics camoctositensHo BeiOupaer remy PI'P. CoBnanenue tem PI'P
y CTYJEHTOB OJJHOM y4eOHOM! IpyIIbl HE JOIyCKAETCs.

[Tocne BbIOOpa Tembl mpemnopaBarenb (opmynupyer 3amanue no PI'P um pekomenmyer
IIEPEUYECHB JINTEPATYPHI AJIs €€ BBINOIHEHMS. MICKIIIOUNTENBHO BaKHBIM SIBJIIETCSI UCIIOJIb30BaHUE
MH(OPMALIMOHHBIX HCTOYHUKOB, a MMEHHO cuctembl «MHTepHET», 4YTO JacT BO3MOXKHOCTb
oOyyaroimuMcs 0oJiee MOJIHO U3JI0KUTh MaTepHrall 0 BEIOpaHHON UM TeMe.

B mponecce namucanusi PI'P oOyuwaromuiicss gomkeH pa3o0paThCsi B TEOPETHUECKUX
BOIPOCAX TEMbI, CAMOCTOSTEIBHO IPOAHAIU3UPOBATh MPAKTUYECKUN MaTepuall, pa3o0paTh U
000CHOBAThH MTPAKTUYECKHE MTPEITIOKEHUS.

[IpenonaBarensb, NpoBEepUB PabOTy, MOXKET BO3BPAaTUTh €€ Uil J0pabOTKH BMeECTe ¢
NUCbMEHHBIMU 3aMeyaHusiMH. CTYAEHT JOJDKEH YCTPAaHUTh IOJY4YEHHbIE 3aMEYaHUs B
YCTAHOBJICHHBIH CPOK, OCJIE Yero paboTa OKOHYATENIbHO OLICHUBACTCH.

PI'P nmomxna OwiTh odopmiieHa B coorBercTBUH ¢ CMK-O-CMITVY-42-09 «KypcoBoii
poeKT (paboTa): CTPYKTYpa, CoJepKaHue, 00Ie IPaBUiIa BBIITOIHEHUS U OQPOPMIICHUSD.

IIpumep 3ananus Ha PI'P npencrasiieH B TaHHOM paszelie BbILIE.



OueHovHbIe cpeaCcTBA /1JIsl MPOBeAeHHUsI MPOMEKYTOUHOI aTTeCTAIUH

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 pa3Aen COCTOUT UX JBYX IYHKTOB:

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

a) HﬂaHpreMbIe pe3yJbTaThbl Oﬁy‘-lel-[l/lﬂ H OIICHOYHBIC CpeaAcCTBa AJIsI IPOBEACHUSN l'[pOMe)KyTO‘{HOi/i 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 IJIA PCIICHUS 3a/1aY

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 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. 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. ®usudeckue OCHOBBI IIpoliecca abcopOIuu

22. MarepuanbHblil Oananc U pacxo abcopOeHTa

23. TemnnoBoi 6amaHC YCTaHOBKHU

24. CxkopocTs mpotecca abcopOmmm

Ilpumepnuie 3a0anun 0aa Konmponvnoi padomul:

1. Pacuér MHMHMMaNIBHOTO ¥ ONTHMAJIBHOTO (IETMOBOTO 4YHCIA: CMECh
CEpOyIJIepol — aIleTOH; MPOU3BOAMTEIHLHOCTh YCTAaHOBKM IO HMCXOJHOH 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 muaMeTpa KOJIOHHBI: CMECh CEPOYTIIEPO]T — AIlETOH; MPOU3BOIUTEIHBHOCTh
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. Pacu€r kuHETHMKHM TMpollecca MaccoOMEHa W OINpeeIeHUEe 4YHucia €IUHMUIL
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, xyboBoro ocratka xw = 0,015;1aBneHue B KOJOHHE (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 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 cmecu xg =0,28, quctuiuisita xXp = 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 YNasnu8aHusi 3a0aHHO020 2a3a
600011 U3 8030yXA NPU 3A0AHHBIX YCILOBUAX»
Lenv pabomui:
Paccunrare mapamerpel mporiecca abcopOumm W HacagoyHoro abcopOepa IS
yJIaBJIMBaHUS 33JJaHHOTO T'a3a BOJIOH M3 BO3lyXa IPH 33JJaHHBIX YCIOBUSX.
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 AaTTeCTAlMHM, MOKA3aTeld M KpUTEpUH
OlLleHUBAHUS:

[TpomMexxyTodHast aTTecTarus Mo JUCIHUIUIMHE «MaccoOOMEHHBIE POIECCHl XMMHYECKOM
TEXHOJIOTHUM» BKIIIOYAET TEOPETUUYECKHE BOIPOCHI, MO3BOJIAIOIINE OLIEHUTh YPOBEHb YCBOCHUS
00yJarmuMUCs 3HaHUH, U TPAKTHYECKUE 3aaHVsI, BBISBIISIONINE CTENICHh CHOPMUPOBAHHOCTH
YMEHHH U BIaJICHUN, IPOBOAUTCS B (hopMe 3aueTa U SK3aMeHa.

DK3aMeH M0 JIaHHOHM JAMCUUILUIMHE MPOBOJUTCS B YCTHOW (DOpMe MO dK3aMEHAIIMOHHBIM
OumyietaM, KaXIbld M3 KOTOPBIX BKIIOYAeT 2 TEOPETHUECKHUX BOIPOCA M OJHO IMPaKTUYECKOE
3a/laHue.

IToka3aTenu U KPUTEPUHU OLIEHHBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJIHYHO» (5 0a/ioB) — 00y4aromuiicst 1eMOHCTPUPYET BBICOKUI YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHYECKUE 3aJaHHs, CBOOOJHO OIEpUpPYET
3HAHUSAMU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OLICHKY «Xxopomo» (4 6aina) — oOyJaronuics 1eMOHCTPUPYET CPEHUN YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBbIC 3HAHUS, YMEHHS OCBOEHBI, HO JOIYCKAIOTCS
HE3HAYUTEbHBIE OITUOKH, HETOYHOCTH, 3aTPYAHEHUS TPH aHATIMTUYECKUX OTIEpaIUsX, IEPEHOCe
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OIEHKY «YyIOBJIETBOPUTEJbHO» (3 Oamia) — OOydaroImMCsS IEMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIUI: B XO0Jié KOHTPOJIBHBIX MEPONPUATUN
JIOTTYCKAIOTCA OLIMOKU, TPOSIBISETCS OTCYTCTBHE OTIEIbHBIX 3HAHWUW, YMEHHUH, HABBIKOB,
00Oy4arolMiCsl HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TPU ONEPUPOBAHUU 3HAHHUSAMH U
YMCHHSIMH TTPU MX TIEPEHOCE Ha HOBBIC CUTYAIINU.

— Ha OLEHKY «HeYJAOBJIETBOPUTEIbHO» (2 Oamna) — oOydarolmuics AEMOHCTPUPYET
3HaHusi He Oojyee 20% TeopeTHUecKoro marepualia, JOMYCKAEeT CYIIECCTBEHHBIE OIIMOKU, HE
MOJKET MOKa3aTh MHTEJUICKTYaIbHbIE HABBIKHM PEIICHUS MTPOCTHIX 3a7au.

— Ha OLICHKY «HeYyJ0BJIeTBOPUTEJabHO» (1 Oamt) — oOydaromuiicss He MOXET MOKa3aTh
3HAHWSA Ha YPOBHE BOCIPOU3BEACHUA U OOBSCHEHHS HHPOpPMAIMM, HE MOXET I0Ka3aTh
WHTEIICKTYaTbHBIC HABBIKM PEIICHUS TPOCTHIX 3a/1a4.

IMoka3aTeu U KPUTEPUH OLIEHHBAHUS 3a4eTa:

- 1151 TIOJTYYEHHUSI «3aumenoy 110 TUCIUIUIMHE 00yJarouiics JOKEH 0Ka3aTh 3HAHUS Ha
YpOBHE BOCIPOU3BEACHUS U OOBSCHEHHS MH(OpPMALNU, MHTEIUICKTYalbHbIE HABBIKH PEIICHUs
IPOCTHIX 3a7au;

- JUIA TIONy4YeHUS «He3aumeHo» TO NUCUUIUIMHE OOYyJaloUIUiics He MOXET IMOKa3aThb
3HAHUSI Ha YPOBHE BOCHIPOU3BEACHUS U OOBACHEHHS WHGOpPMAIMU, HE MOXKET I0Ka3aTh
MHTEJJIEKTYadIbHbIe HABBIKM PELICHUS MPOCTHIX 33/a4.



