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PABOYAS ITIPOT'PAMMA JIMCLIAILJIMHBI MoAay.Jis)

MACCOOBMEHHBIE ITPOLJECCHI XHMHYECKOH TEXHOJIOTHH

Hanpagnenune noarorosku (cenuaIbHOCTE)
18.03.01 Xumuyeckasi TeXHOIOTHs

Hanpasnennocts (mpoduis/cnenuanusanys) mporpaMmsl

Xumuueckas TEXHOJIOT WA IPHPOJTHBIX SHEPTOHOCUTEIIEH 1 YIIIEPOIHBIX MaTEPUAIIOB

YPOBEHB BBICIIEr0 06pa3oBaHus - GakanaBpuar

D®opma 0byueHus
3a04Hast

Wncruryr/ pakyasrer  Uucturyt METaJlllypruu, MallIHHOCTPOCHHUS B MaTEPHAI000paboTKH
Kadenpa Metaypruu u XUMHUECKMX TEXHONOTH

Kypc -

MaruuToropck
2025 ron



Pabouas nporpamma cocrasnesna na ocrose ®I'OC BO - GaxanaBpuar mo
HanpasieHuio noarotoBku 18.03.01 Xumuveckas TeXHOMOrHs (mpuka3z MuHoGpHayKk1
Poccun o1 07.08.2020 r. Ne 922)

PaGouas nporpamma pacemorpena i 0106pena Ha 3aceanny Kadeapsbl

MeTastypris 1 XUMHYECKHX TEXHOJIOrui
29.01.2025, nporokoia Ne 5
3aB. kadenpoii A.C. Xapuenko

Pabouas nporpamma o106pena MeTotueckoii KomMuccueit MMMuM
04.02.2025 r. npoTtokos Ne 4

IIpencenarens %, = fﬁ.-eammoa

PaGouast mporpamma cocrasnena: W’
nouent kadpeapsl MuXT, kaHz. TexH. Hayk M.B.IIy6una
V/

Penensenr:
noueHT Kajeapsr XuMHH, KaH. XUM. HayK 7//@@2?% E.B.Tapaciox
7




JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalmyprud U XUMHYECKUX TEXHOJIOTHI

[Iporokonm ot 20 . Ne
3aB. kadenpoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalTypruu U XUMHYECKUX TEXHOJIOTHI

IIporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKo

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2028 - 2029
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl MeTauTypruu i XUMUYECKHX TEXHOJIOTUI

IIporokom or 20 . Ne
3aB. kadeapoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM roly Ha 3aceqaHuu Kadeapsl MeTamTyprud ¥ XUMHYECKUX TEXHOJIOTHMA

IIporokom or 20 . Ne
3aB. kadeapoii A.C. XapueHko

PaGouas nmporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM TOJTy Ha 3aceaHuu Kageapsl MeTannypruu U XUMHYEeCKUX TEXHOIOTUH

[Iporokom ot 20 . Ne

3aB. xadenpoit A.C. ?apquKO




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

-opMHUpOBaHUE y CTYJIEHTOB 0A30BbIX 3HAHUH O MaCCOOOMEHHBIX ITPOIIecCcax U
anmnaparax XUMUYEeCKONH TEXHOJIOTMH C IPUMEHEHUEM MaTeMaTUYeCKuX, (PU3UUECKUX,
(U3UKO-XMMHYECKUX U XUMHUYECKUX METOJIOB JIJIsl pEIIeHUs 3a/1a4 MPoecCuOHAIbHON
NeSITENIbHOCTH.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Jucnunnmna MaccooOMeHHBIE TPOLECChl XUMUYECKON TEXHOJIIOTUU BXOJIUT B
00s3aTeIbHYI0 YaCTh Y4eOHOT0 T1aHa 00pa30BaTeNbHOM MPOrpaMMBl.

s u3ydeHus TMCHUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAICHHUS ),
c(OpMHPOBAHHBIC B PE3yJIbTAaTe N3YUCHHS TUCIUIUIMH/ IPAKTUK:

[Ipoueccol u anmaparbl XUMUYECKOW TEXHOJIOTHU

AHanuThueckas XUMHs U QU3NKO-XUMUYECKIE METO/IbI aHATTN3a

OO0mias xuMU4ecKasi TEXHOJIOTUs

Oprannueckast XMMHs

TexHuueckass TEPMOJIMHAMUKA U TEIUIOTEXHUKA

®dusuka

®dusnueckas XUMus

Marematuka

Haueprarenpnast reoMeTpus U KOMITbIOTEpHAs Tpaduka

OO01mas 1 HeopraHUYeCcKask XUMHUS

3nanus (yMEHHUs, BIAJICHUS ), TOJTYYCHHBIC NIPU U3YYCHUU JAHHOM JTUCHIUTLTUHBI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIUTUTHH/TIPAKTHK:

[IpoekTHas neATeIbHOCTD

IToaroToBka K ciade u caada rocyJapCTBEHHOTO K3aMeHa

XUMHYECKUE PEAKTOPHI

[ToaroToBka K mporeRype 3amuThl ¥ 3alUTa BBITYCKHON KBaTH(PUKAIMOHHOM
paboThl

3 Komnerenunu odyyaromerocsi, popmupyembie B pe3y/bTaTe 0CBOEHUSA

AUCHUIIMHBI (MOAYJIsl) ¥ IUIAHUPYeMble Pe3yJIbTAThI 00y4YeHus

B pe3synbrare ocBoeHUS AUCHUTUIHHBI (Moayis) «MaccooOMEHHBIE MTPOIIECChI
XUMHUYECKON TEXHOJIOTUNY» 00yYaroIuiics JoKeH 00J1ajaTh CIeayOUMMI
KOMITETCHITUSIMU

KO,[[ HHAUKATOpa I/IHI[I/IKaTop JAOCTHIKCHUA KOMIICTCHIINN

OIIK-2 CniocobeH ucnoib30BaTh MaTeMaTH4YeCKre, (pu3ndeckue, GU3nKo-XuMUIECKUEe,
XUMHYECKHE METOJIBI JUIsl PEIICHHUS 3a]1a4 MPo(eCCHOHAIBHOMN eI TeTbHOCTH

OIlK-2.1 Hcnonp3yeT mareMaTudeckue, pusndeckue, (HU3NKO-XUMUYECKHE,
XUMHYECKHE METOBI TSl pEIIeHHs 3a/1a9 TPOPECCHOHATHLHON
JIeSITeITbHOCTH

OIIK-2.2 Bribupaer marematnueckue, puznyeckue, (U3NKO-XUMHUECKUE,

XUMHUYCCKUC MCTObI AJId PCIICHUA 3aaa4 HpO(I)CCCHOHaHLHOﬁ
ACATCIIBHOCTH




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6miast TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 8 3a4€THBIX eMHUI] 288 aKkaj. 4acoB, B TOM

HHUCJIIC:

— KOHTaKTHast pabora — 23 akaJ. 4acoB:
— aynutopHas — 20 akaj. 4acos;
— BHEAyJAUTOpHAas — 3  aKaj. 4acoB;

— camocTosTeNbHas pabota — 252,4 akaJl. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— MOATOTOBKA K 3K3aMeHy — 12,6 akaj. yac
— MOATOTOBKA K 3a4éty — 12,6 akan. yac
dopma aTTecTaluu - SK3aMeH, 3a4eT

AynutopHast % o
KOHTaKTHas paboTa E z dopma TeKyIero
S B
B aKaJ. yacax o) un KOHTPOJL
Paszen/ Tema 2 (B axan ) =l = y P Kox
> 8 © | camocTosiTenbEHOM | ycmeBaeMOCTH U
JTACIUTUTAHBI 2 [~ ., | xommereHIUHU
g 5 paboThI TIPOMEKYTOYHOM
Tek mal. | mpaxT. s aTTeCTaluu
3aH. 3aH. | O &
1. Pazpmen 1
CaMOCTOSITENbHOE
1.1 AGcop6buus ra3os HsyueHme Craua
xugrocTaMu. KoHcTpykunu N .
eOHOM KOHTPOJIBHON OIIK-2.1
a0COpOLIMOHHBIX aNapaToB 4105 26 i p . '
TapeTbUATOro JTUTEPATYPHI; paboThI, YCTHBIH OIlK-2.2
Hacal0YHOro THIA - odopwrenne onpoc
KOHTPOJIBHOU
paboThI
HWroro no pazaeny 0,5 26
2. Pazgen 2
2.1 Ieperonka »HIKOCTEH. CaMOCTOSITENEHOE
Pextudukanns OMHaApHBIX n3ydeHue Crnava
cmeceil. CxeMbl 4| os 36 y4eOHO KOHTPOJIbHOU OIIK-2.1,
MEPErOHHBIX YCTAaHOBOK U ' JIUTEPATYPBI; paboThI, YCTHBIN OIIK-2.2
KOHCTPYKIUH - oopmiieHHE ompoc
PEKTUPHKAIIMOHHBIX KOJIOHH KOHTPOJIBHON
paboThI
Hroro no paspeny 0,5 36
3. Pazgen 3
CaMOCTOSITENEHOE
n3y4YeHUe
YHCHH Cnaua
yaeOHOI o
JeA— KOHTPOJIbHOMN
3.1 DkcTpakuus B cucTeMax oo MJ'ICHI/;G paboThl, yCTHBII OIK-2.1
JKUIKOCTb-KUIKOCTb. 4 0,5 4 36 P N orpoc; v
KOHTPOJIBHOM OIlK-2.2
DKCTPaKTOPHI craga
paboTsr; N
- opopmteHIe 1 JlaboparopHoit
padotsr Ne 1
MOATOTOBKA K
3aIIuTe
JlaGoparopnoit




paboter Ne 1

Hroro no paszneny 0,5 4 36
4. Paznen 4
CaMOCTOSITETTbHOE .
VYcTHbIi ompoc —
U3y4deHHe 6
N ecela 1o
4.1 Cymika, OCHOBHBIE y1ebuoi JTUTEePATyPHBIM
) ’ JIUTEpaTypbl; OIIK-2.1,
TIOJIOKEHUS TCOPHH 0,3 6 21,1 HCTOYHHKAM;
. - oopmIIeHHE U OIIK-2.2
TEIUIOBOI CYLIKU crava
MIOJTOTOBKA K N
Jla6opaTopHOi
SALIHTE a6oTbI Ne 2
JlaGoparopHoit p h
padotsr Ne 2
HWroro no pazaeny 0,3 6 211
5. Pa3men 5
CaMOCTO}-ITeJH:HOG VCTHEIH onpoc —
5.1 MemOpaHHbIE IPOIECCHI Oecena o OIlK-2.1,
N 0,2 28,6 U3y4deHHE
B XUMHYECKOU TEXHOJIOTHH o JUTEPATYPHBIM OIIK-2.2
y4eOHO
HCTOYHHKAM
JIUTEPATYPhI
HWroro no pazaeny 0,2 28,6
6. Paznen 6
CaMOCTOSITETTbHOE
6.1 Pacuér mapameTpoB H3y4eHne VYcrHbIH ompoc,
N OIIK-2.1,
npoleccoB abcopOLun razoB 0,5 59,3 y4eOHO KOHTPOJIb
OIIK-2.2
B KUJKOCTAX JIATEpaTypBI; BbInoiaHeHus PI'P
- BBITIOJIHEHHE
PI'P
HWroro no pazaeny 0,5 59,3
7. Paznen 7
CaMOCTOSITENIbHOE VYerHbIi onpoc —
7.1 Pacuér mapameTpoB HU3y4yeHUe Gecena o
. OIlK-2.1,
npolecca peKTUGUKaUU 1,5 45,4 y4eOHO JIUTEPaTyPHBIM OITK-2.2
OUHApHBIX cMecei JINTEPATYPBHI; HCTOYHUKAM, '
-BBITIOJTHEHHE 3ammra PI'P
PI'P
Wroro no pazneny 15 45,4
Hroro 3a cemectp 4 10 252,4 JK3aMeEH,3a4éT
Hroro no aucuuruivHe 4 10 252,4 JK3aMeH, 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1) TpanumonHble 00pa3oBaTEIbHBIE TEXHOJIOTUN OPUEHTUPYIOTCS Ha OpraHU3aLUI0
00pa3oBaTeNBHOrO MPOIIECCa, MPEANOIAraolyio IPsMYI0 TPAHCIALUIO 3HAHUH OT
MperoiaBaTeNsi K CTyIeHTY (MPEHMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-
WUTIOCTPATHUBHBIX METOAOB 00y4eHus1). YueOHast AesITeIbHOCTh CTYJIeHTa HOCUT B TaKUX
YCIIOBUSIX, KaK MPaBUJIO, PENIPOTYKTUBHBINA xapakTep. @opMbl yUeOHbIX 3aHATHUMN:

- UndopmannonHas JeKuus — nocie10BaTeIbHOe U3JI0KEHHE MaTepHraa B
JTUCUUIUIMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE MPEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMHU
(MOHOJIOT TIpenoiaBaTelis).

- Ha nmpakTrueckom 3aHATHH ceMUHAp — Oece1a mpernoiaBaTess U CTYACHTOB,
o0CyX/IeHUe 3apaHee NOArOTOBICHHBIX COOOIICHUH 10 KaKIOMY BOIPOCY TJIaHA 3aHATHUS C
€MHBIM JIJISl BCEX [IEPEUHEM PEKOMEHIYEMOM 00513aTENbHON U IOMOIHUTEIbHON
JIUTEPATYPHI.

- [IpakTrueckoe 3aHATHE, IOCBSILIEHHOE OCBOCHNIO KOHKPETHBIX YMEHUN U HaBBIKOB
110 NPEAJIOKEHHOMY aJITOPUTMY.

- JlaboparopHas paboTa — opranuzanus yaueOHOi paboThI ¢ peaTbHbIMU
MaTepHalbHbIMU U HH(POPMALIMOHHBIMU 00BEKTaMH, SKCIIEpUMEHTalIbHast paboTa C
aHAJIOTOBBIMU MOJIEJISIMU PEAIbHBIX 00BEKTOB.

2) HTepakTUBHbIE TEXHOJOTUH — OpraHu3anys o0pa3oBaTeIbHOrO Ipoliecca,
KOTOpas IPeIoJaracT akTUBHOE M HEJIMHEWHOE B3aUMOJICHICTBHE BCEX YYACTHUKOB,
JOCTHKEHHE Ha 3TOW OCHOBE JTMYHOCTHO 3HAYMMOTO Ul HUX 00pa30BaTebHOIO PE3yJIbTaTa.
Hapsiny co cnenyanu3upoBaHHBIMU TEXHOJIOTUSAMHU TaKOTO POJA IPUHIIMII MHTEPAKTUBHOCTH
IIPOCIICKHUBAETCS B OOJIBIINHCTBE COBPEMEHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH.

W HTEepakTUBHOCTD 110/Ipa3yMeBaeT CyObeKT-CyObEKTHbIE OTHOIIEHUS B XO/I€
o0pa3oBaTeNpHOro Ipoliecca U, Kak CleJCcTBUe, JOPMHUPOBAHUE caMOpa3BUBarOLIeHCs
MHGOPMaLMOHHO-peCYPCHOM cpe/bl. DOpMbl yUeOHBIX 3aHATUMI:

- CeMuHap-nuckyccus (Ha NpakTUYECKUX 3aHATUAX U JJaOOpaTOpHBIX paboTax) —
KOJIJIEKTUBHOE 00CYKJIEHHE KaKOT0-JIM00 CIIOPHOTO BONPOCA, IPOOJIEMbI, BBISBICHHUE
MHEHMH B Tpynie (MeXIpyNninoBoi AUAjor, AMCKYCCHS KaK CIIOp-AHaor).

3) NudopmanmoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTUH —
opraHu3aiys 06pa3zoBaTeIbHOTO MPOLEcca, OCHOBAHHAs Ha MPUMEHEHHH
CMELUAIN3UPOBAHHBIX POIPAMMHBIX CPEJl U TEXHUYECKUX CPEJCTB paboThI ¢
uHpopmanueit. Dopmbl yueOHBIX 3aHATHI:

- Jlexuus-Bu3yanusanysi — U3J10KEHUE COAEPKAHUSI CONIPOBOXKIAETCS IPE3EHTALMEN
(emMoHcTparuel yueOHbIX MaTepHUasoB, MPEACTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX
cucTeMax, B T.4. WIIIOCTPATUBHBIX, IpaUUecKux, ayJuo- U BUJEOMATEPHAIIOB).

- [IpakTryeckoe 3aHsATHE B OPME MIPE3CHTALIMH — IIPE/ICTaBIEHUE PE3YyIbTATOB
IIPOEKTHOM WJIM UCCIIE0BATEIBCKOM IEATENBHOCTH C UCIIOJIb30BAHNEM
CIELMAIM3UPOBAHHBIX IPOTPAMMHBIX CPELI.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIeYeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIMXcst

[IpencraBieHo B mpuiiokeHuu 1.

7 OneHOYHbIE CPEACTBA LISl POBEICHUS IIPOMEKYTOYHOM ATTeCTALUN
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecTieYeHre JUCHUIIIMHbI

a) OcHoBHas JUTEpaTypa:

1. IIporneccel 1 anmnapaTbl XUMUYECKOW TEXHOJIOTUH B TEXHUKE 3aLTUTHI
OKpyXkarotie cpenbl: Yuebnoe nocodue / K.P. Tapannesa, K.B. Tapannes. Mocksa :



HUIL] UHD®PA-M, 2022. - 412 c.: 60x90 1/16. - (Bsiciiee oopazoBanue: bakaraBpuar). () ISBN
978-5-16-009258-4 - Texkct : anekrponHbId. - URL:
https://znanium.ru/catalog/document?id=399271 .

2. OU3MKO-XUMHYECKHE OCHOBBI MPOIIECCOB TEIJIOMaccooOMeHa: YuebHoe mocobue /
ApxumnoB B.A. - Tomck: U3n-Bo Tomckoro monurex. yauepcutera, 2015.- 199c.: ISBN 978
-5-4387-0539-0 - Texcr : 3JIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/document?id=218760 .

0) /lomoJiHUTe IbHASA JIUTEpaTypa:

1. KoncTpyrpoBaHue u pacueT 3J1eMEHTOB XUMUYECKOT0 000pyA0BaHUsA: YUeOHUK /
N.U. ITonukapos, C.W. [Torukapos. - Mocksa : Anbha-M, 2010. - 382 c.: mi.; 60x90 1/16.
(neperter) ISBN 978-5-98281-174-5 - Tekct : anekTponHsbIi. - URL:
https://znanium.ru/catalog/document?id=2776 .

2. Henuueilinple HecTanimoHapHble 3¢ (heKThI B Ipolieccax Macconepenoca: MoHorpadus /
I'epmanos B.1O., 'apmamos C.U. - PocroB-Ha-J/lony: U3natensctBo OOV, 2014. - 114 ¢. ISBN
978-5-9275-1232-4 - Texct : anekrponHsid. - URL:
https://new.znanium.com/catalog/product/552325 .

3. llly6una, M. B. OcHOBBI MaccooOMeHa ¢ ydacTueM TBep ol (asbl : yaeOHoe mocodue
[ By3oB] / M.B. Illy6una ; Marautoropckuii roc. Texuuaeckuit yu-T um. I'. . Hocoga. -
Marnutoropek : MI'TY um. I'. K. Hocosa, 2022. - 1 CD-ROM. - ISBN 978-5-9967-2364-5. -
3ari. ¢ TuTyi. 3kpana. - URL : https://host.megaprolib.net/MP0109/Download/MObject/3191 . -
MaxkpooObeKT. - TeKCT : aeKTpoHHBIH. - CBeaeHus goctymnHsl Takke Ha CD-ROM.

B) MeTtoanueckue yKa3zaHusi:

1. 3yuenue mpoiiecca MeperoHKy ¢ BOASHBIM MapoM. MeToInYeCKUe yYKa3aHus JIst
nabopaTopHOH pabOTHI 1O JUCHHUTUTHHE «MaccoOOMEHHBIE MTPOLIECChI XUMHYSCKON
TEXHOJIOTUU» AJIs CTyJeHTOB 110 HanpasieHuto 18.03.01 «Xumuueckast TEXHOJIOTUS».
Marnutoropck, ®I'bOY BO «MI'TY um. I'.1. Hocosay, 2019, 8 c.

2. OnpeneneHue yncia eIUHUI] IEPEHOCa B MPOIEcCe peKTU(UKAIIMN OMHAPHON
cMecu. MeTtonueckue yka3zanust Ji71sl 1abopaTopHOU pabOThI 1O AUCIUILIUHE
«MaccooOMeHHBIE MPOIECCHl XUMUUECKOW TEXHOIOTUMY JJIS CTYACHTOB MO HaIlPaBIECHUIO
18.03.01 «Xumunyeckas texnosnorus». Marautoropck, ®I'b60Y BO «MI'TY um. I'.U.
Hocogsay, 2019, 14 c.

3. Onpenenenrie K0O3PGUIIUEHTA pacTIpeieNICHUs TPU IKCTPAKIIUU B KUJIKOCTSX.
MeTtoauueckue ykazaHus Uit 1aOOpaTopHOM paboThI O AUCHUILIINHE «MaccooOMeHHbIe
MPOIECCHl XUMHYECKON TEXHOJIOTHMY JUIS CTYACHTOB 1o Hampasinerno 18.03.01
«Xumuyeckas texuosorus». Marautoropck, ®I'bOY BO «MI'TY um. I'.1. Hocosay, 2019,
10 c.

4. KuneTturka mporiecca CyImKl TBEPbIX MaTepruaaoB. MeToIuYeCKue yKa3aHus st
nmabopaTopHON paboThI MO AUCIUTUINHE «MaccoOOMEHHBIE MPOIECCHl XUMUIECKOM
TEXHOJIOTHM» Il CTYAEHTOB 1o HanpasiieHuto 18.03.01 «Xumudeckas TEXHOIOTHUS».
Marnutoropck, ®I'bOY BO «MI'TY um. I'.11. HocoBay, 2019, 10 c.

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

IIporpamMmmHuoe o0ecnieuenune

HaunmenoBaHue )
o Ne norosopa CpoK JIeiCTBUS JINIICH3UH
MS Office 2007
Professional Ne 135 ot 17.09.2007 6eccpouHO



https://znanium.ru/catalog/document?id=399271
https://znanium.ru/catalog/document?id=218760
https://znanium.ru/catalog/document?id=2776
https://new.znanium.com/catalog/product/552325
https://host.megaprolib.net/MP0109/Download/MObject/3191

7Zip CBOOOJHO pacmpocTpaHsIeMoe OeccpoyHo
FAR Manager |cBoOOIHO pacrpocTpaHsieMoe OeccpovYHO
IIpodeccuonanbHble 6a3bI JAHHBIX U HH(POPMALNMOHHbIE CIPABOYHbIE CHCTEMBI

HasBanue Kypca Cchlnka

DneKTpoHHBIE pecypchl onbmuoTeku MI'TY um. https://host.megaprolib.net/MPO109/Web

I'.U. ) ) '

Poceniickas  TocynapcTsennas  Guomorexa. https://www.rsl.ru/ru/4readers/catalogues/

Karanoru

®DenepalibHOE TOCYIApCTBEHHOE OI0KETHOE

yupexaenue «DenepanbHbIil HHCTUTYT URL: http://www1.fips.ru/

MPOMBINIJICHHONW COOCTBEHHOCTH)

Hanwonanpuas URL:

HH(bOpMauHOHHO'aHfﬂHTIfquKaH https://elibrary.ru/project risc.asp

cuctemMa — Poccuiickuii WHIEKC HAyIHOTO

3neKTP0HHas{ 0a3za TEepPUOIUYECKUX U3JIaHUN https:/dlib.eastview.com/

East View

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MO1yJIs1)

MartepuanbHO-TEXHUUECKOE 00eCTIeYeHNE UCHUIUIMHBI BKIIOYAET:

Y4eOHble ayAUTOpUHU I IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUMa. OCHaIeHHE:
MynsTUMeANIHBIE CPEACTBA XPAHEHHUS, TIepejaun U MpeCTaBlIeHus HHPOpMaIUH.

Y4eOHble ayAUTOpUHU IS TPOBECHUS JIa0OPATOPHBIX padOT: XMMHUYECKUE
naboparopun. OcHalieHrue: XuMU4YecKiue peakTuBbl, XUMu4eckas nocyaa, Jlaboparopnoe
obopynoBanue, Tabnuua «[lepuonnyeckas cucreMa XMMHYECKHUX 3JIeMEHTOBY, [1makatel mo
TeMaM paboueil MporpaMMmBbl.

Y4eOHble ayAUTOpUHU I TPOBEICHUS MPAKTUUECKUX 3aHATHIMA, TPYNIOBBIX U
WHJUBUAYAIBHBIX KOHCYJBTAIUH, TEKYIIET0 KOHTPOJIS U MPOMEKYTOYHON aTTeCTallUU.
Ocnamenue: Jlocka, MyaTbTUMEAUUHBII IPOEKTOP, SIKPaH.

[Tomerienus 1711 caMocTOATENbHOM paboThl 0Oydaronuxcsi. OcHalleHHe:
[MTepconanbHbie KoMIbIOTepHI ¢ makeTrom MS Office, Bixo0M B IHTEpHET U ¢ OCTYIIOM B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO Cpe/ly YHUBEPCUTETA.

[Tomemenue 15 XpaHeHUsI U TPOYUTAKTUIECKOTO 00CTYKUBAHUS y4EOHOTO
obopynoBanus. OcHamenue: [kadsr 111 XxpaHeHUs yueOHO-METOIMUECKOM JOKYMEHTaIUH,
y4eOHOro 0060pyioBaHMs U y4eOHO-HArJISIHBIX TOCOOM, THCTpYMEHTSHI sl peMOHTa
71a00paTOPHOTO 000PYTOBAHMSL.


https://host.megaprolib.net/MP0109/Web
https://www.rsl.ru/ru/4readers/catalogues/
http://www1.fips.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

IIpunoxenne 1

YueOHO-MeTOAUYECKOE O0ecTIeueHre CAMOCTOSTEIbHOM PadoThl 00y4ar0UXCs

[To mucummnuHe «MaccooOMEHHBIC MPOIECCH XMMHUECKON TEXHOIOTHIY MPEAyCMOTpEHA
ayIUTOpHAs U BHEAYAUTOPHAsl CAMOCTOSATEIbHAsI paboTa 00y4YaroXcs.

AynutopHas W BHEayJUTOpHAas CaMOCTOsTENbHas paboTa CTYACHTOB MpEIroaaraet
MOJMOTOBKY K YCTHBIM OIIpocaM — OecesiaM 1o JIMTEPaTypHbIM UCTOYHUKAM U WHIUBUAYATbHBIM
3a/IaHUsM TI0 PA3IMYHBIM pacu€TaM Ha MPAKTUYECKUX 3aHATUAX U J1a00paTOpHBIX padoTax, a
TaK>Xe BBIIIOJIHEHUE KYPCOBOI'O MPOEKTUPOBAHUS.

Ipumepuwviii_ nepevenv 8onpocos 01 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 napamempos npoyeccos abcopoyuu 2a308 6 HCuoKoCmsx

- Pacuém napamempos npoyecca pexkmughuxayuu OUHapHovix cmecell
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. [ToBepXHOCTHBIE WIIN TIIEHOYHBIE a0COpOepbI

. Hacamounsie abcopOepsl

. bapOoTtaxusie nin TapenpuaTeie abcopOepbl

. PactieimuBarommii abcopoep

. Cxembl aOCOPOLIMOHHBIX YCTAaHOBOK

. IIpocras neperonka

. ®pakuMOHHAas ITeperoHKa

. IIpocras neperonka c neduermanueit

. [leperonka c BOISIHBIM ITApOM

. Pextudukarus

. Pacuer u ananu3 paboThl peKTU(HUKAITMOHHONW KOJTOHHBI
. YpaBHeHUs pabOUMX JIMHUIHI

. MunumanbHo€e (JIerMoBO€ YHCII0

. OnTumanbHOE (pIIerMoBOE YUCIIO

. Onpenenenue yncna paboynx Tapeaox

. TernoBoii GanaHc peKTUDHUKAIIMOHHON KOJIOHHBI

. ®u3nyecKue OCHOBBI ITpOLEcca IKCTPAKLIUU

. PaBHOBecue B OMHApHBIX CUCTEMaX

. PaBHOBecHe B Tpex(a3HbIX cUCTEMax

. MeTopl 9KCTpakuuu

. OnHOCTYTIeHYaTast SKCTPAKITUS

. MHOroctyneHudarast 3KCTpaKIus pU NEPEKPECTHOM TOKE
. MHOroctyneHuarasi IpOTUBOTOYHAsSI SKCTPAKIUS

24.

N3o006pakeHne MHOTOCTYIEHYATOW NPOTUBOTOYHOM HKCTPAKLUMU HA TPEYTroJIbHON

Iuarpamme

25.
26.
27.
28.
29.
30.
31.
32.

Y CTpONCTBO 3KCTPAKLIMOHHBIX aIapaToB

CBolCTBa BJIAXHOTO BO3yXa

Omnpenenenue yieabHOro pacxoia BoO3Jyxa M Temia no I — X quarpamme
Craruka cymku

Kuneruka cymku. Kpusas cymku

MatepuanbHblii 6alaHC YCTaHOBKH

YCTpOUCTBO CYLIMIIOK

KamepHsble cymmnku



33. TyHHENbHBIE CYLLINUIKU

34. JIeHTOYHBIE CYIIMIIKA

35. IlerneBble CyINUIKU

36. bapabaHHbIC CYIIHIIKH

37. CymwiKu ¢ KUMAIUM (TICEBIO0KUKEHHBIM) CIIOEM
38. PactipuinTenbHbIE CYIIMIIKA

39. IIneBMaTUUyEeCKUE CYIIUIKU

40. BakyyMm-cymuibHbIC TIKA(BI

41. I'peOKOBbIE BaKyyM-CYLIUIKA

42. BanblioBbI€ CYIIUIIKA

43. TepmopaaualliOHHbIE CYIIMIKA

44. BpICOKOYACTOTHBIC (JAMDIICKTPUUECKHE) CYIIHIIKU
45. CyOnuManoHHbIE CYIINIIKN

46. ®du3nvecKre OCHOBBI ITpoliecca abcopOun

47. MatepuanbHbIi 6amaHC 1 pacxoa abcopOeHTa
48. TernnoBoii 6anaHc yCTaHOBKH

49. CxopocTtsb nporiecca abcopOoiuu

Temvl nabopamopnwlx pabom.
1. Onpenenenue ko3P GUIUEHTA pacpeesICHUs P FIKCTPAKITUH B )KUKOCTSIX.
2. Kunetunka nporiecca CyIky TBEPIbIX MaTEPUAIIOB.

Ipumepnvie 3a0arnus 011 KORMPOALHOU pabombl:

1. Paccunraiite MUHUMAaIbHOE U ONTHMAJILHOE (PIETMOBBIC YHCIA: CMECHh CEPOYTIICPO —
alleTOH; MPOU3BOJIUTEIBHOCTh YCTAaHOBKM MO ucxogHou cmecu F = 84100 kr/u; coctaBbl
sxuakoctu, macc.jonu HKK: ncxomnoii cmecu x¢ =0,28, nuctuista X, = 0,94, kyboBOro ocratka
xw = 0,015;naBnenue B konmonue (cpeauee) 0,1 Mlla

2. PaccuuTaiiTe AuaMeTp KOJOHHBI: CMECh CEPOYIJIEPOJ — AIeTOH; MPOU3BOIUTEIHBHOCTh
ycTaHOBKH 110 ucxoaHoi cmecu F = 84100 kr/u; coctaBsl xkunkoctu, Mmacc.gomu HKK: nexonnoit
cmecu xp =0,28, muctumnsata xp = 0,94, xyboBoro ocrtatka Xy = 0,015;1aBneHne B KOJOHHE
(cpennee) 0,1 MIla

3. PaccumTaiiTe KMHETUKY TIpoIlecca MaccoOMEHa M OIPEICTUTE YHCIIO SIHHHUIL TICPEHOCA:
CMECh CEepOYIJIEpOJl — aleTOH; MPOU3BOJUTENHLHOCTh YCTAaHOBKH TO HCXOJHOW cMecu F =
84100 xr/u; cocrassl xunkoctu, mMacc.noimn HKK: ucxonuoit cmecu xg =0,28, IUCTHIIATA Xp =
0,94, kyboBoro ocratka Xy = 0,015;1aBnenue B kononue (cpeanee) 0,1 MIla

4. PaccunTaiiTe KHHETHYECKYIO KPHBYIO W ONPEJSIUTE JCHCTBUTEIBHOE YUCIIA TAPEIIOK:
CMECh CEepOYIJIEpOJl — aleTOH; MPOU3BOJUTENHLHOCTh YCTAaHOBKH IO HCXOJHOM cmecu F =
84100 xr/u; cocrassl xunkoctu, macc. o HKK: ucxomuoit cmecn X =0,28, IUCTHIIATA Xp =
0,94, kyboBoro ocratka Xy = 0,015;1aBnenue B kononue (cpeanee) 0,1 MIla

5. Paccunraiite ruipaBiIn4ecKoe CONPOTUBIECHUE KOJIOHHBI: CMECh CEPOYTIIEPOJT — ALIETOH;
MPOU3BOUTENLHOCTh YCTAaHOBKU MO ucxomHoi cmecu F = 84100 kr/4; cocTtaBbl KUAKOCTH,
macc.royim HKK: ncxomanoit ecmecn X =0,28, muctmmsaTa X = 0,94, kyooBoro ocratka Xy = 0,015;
naBieHue B kojoHHe (cpeanee) 0,1 MIla

THpumepnoe 3aoanue na Pacuemno-2padhuueckyio pabomy (PI'P):

MHWHUCTEPCTBO HAYKU U BBICIHEI'O OBPA3OBAHUA P®

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIXOJIDKETHOE OBPA3OBATEJIBHOE
YUYPEX/JIEHUE BBICHIEI'O ObPA3OBAHIA
«MATHHUTOIOPCKUI IT'OCYJJAPCTBEHHBIN TEXHUYECKU YHUBEPCUTET
M. I''1. HOCOBA»

Kadenpa Metanypruu 1 XUMHYECKUX TEXHOJIOTHH



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

Tema: «Pacuém u év100p Hacadounozo adcopoepa 01 y1aea1ueanus 3a0aHHO20 2a3d 6000 U3
6030yXa npu 3a0AHHBIX YCI08UAX)

Crynenry

Lenv pabomui:
PaccunTats nmapamerpsl nporecca abcopOIuy 1 HacaA0YHOTO abcopOepa AJis yIaBIUBaAHHS
3aJJaHHOTO ra3a BOJOW M3 BO3yXa IPH 33JJaHHBIX YCIOBUSX.

Bapuanrt -1
Hcxoonwvie oannuvie:

VYnaBnuBaeMblil 3aJIaHHBIN Ta3: OUOKCUO Yenepooa

IIpOM3BOIUTETEHOCTD 10 BO3yXY IPH HOPMATBHBIX yeiroBusix 20000 a/u

HauanpHast KOHIIEHTpaIUs Ouokcuoa y2iepooa B BO3AyXe IPU HOPMaJIbHBIX yCiIoBusAx 15%
00.

OddexTuBHOCT OUMCTKH Bo3yxa 95%

OddextuBHocTh necopoumu 99,9%

[TpuHsATE aOCOPOLMI0 N30TEPMHUESCKON MIPHU CPEIHEH TeMIlepaType MOTOKOB B abcopOepe
10°C

JlaBnenue rasa Ha Bxoje B abcopoep 10 amm.

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

Marnuroropek, 20

Ilepeuens pexomendyemoii numepamypot 01a evinonnenus PIP:
1. ITaBaoB K.®., [Ipumepsl u 3a1a4u 10 Kypcy MPOLIECCOB U aNIapaToB XMMHUECKON
texHojoruu [ Tekct]. YuebHoe mocobue amns By3oB /[1aBnos K.®., Pomankos I1.T"., Hockos A.A. .
-M., Jloroc, 2006, 575 c. . (YueOuuku s By3oB. Crienr. JIuteparypa) - ISBN 5-7718-0224-9

2. IlanuxapoB MW.M. Pacuérel MammH ¥ anmapaToB XHMHUYECKHX IPOU3BOACTB U
HedTenepepaboTku (mpumepsl U 3anaun) [Tekcr].: Yue6. mocoOue ans By3oB./ [Tanukapos U.1.,
Pauxosckuii C.B., [lonukapo C.M. - M.: Anspa-M. — 2008. — 270 c. (YueOHUKHU Ui BY30B.
Crent. JIutreparypa) - ISBN

PI'P BemonHseTcs 00yd4aromMUMCsl CaMOCTOATEIFHO MO/ PYKOBOJICTBOM TPETOaBaTENs.
[Tpu BEIIOTTHEHUH KYPCOBOTO MPOEKTA O0YJArOIIHIACS JOKEeH MTOKa3aTh CBOE yMEHHE PadoTaTh ¢
HOPMATHBHBIM MaTEPHAIIOM U JIPYTUMHU JTUTEPATYPHBIMH UCTOYHUKAMH, a TAK)KE€ BO3MOXKHOCTh
CUCTEMATHU3UPOBATh U aHAIM3UPOBATH (DAKTHUECKUN MAaTEpUAN M CAMOCTOSATEIHHO TBOPUYECKH €TI0



OCMBICJIUBATh.

B Hauane u3ydeHus TUCHMIUIMHBI IIPENoJaBaTelb MpejylaraeT 00y4arouumMcs Ha BbIOOp
nepeuens TeM PI'P. O6yuatonmiics camoctositensHo BeiOupaer remy PI'P. CoBnanenue tem PI'P
y CTYJEHTOB OJJHOM y4eOHOM IpylIibl HE JOIyCKAETCs.

[Tocne BbiOOpa Tembl mpemnoaaBarenb (opmynaupyer 3aganue no PI'P um pekomenmyer
IIEPEYECHB JINTEPATYPHI JIs €€ BBINOIHEHMS. MICKIIIOUNTENBHO BaXKHBIM SIBJIIETCS UCIIOJIb30BaHUE
UH(POPMALIMOHHBIX HMCTOYHHKOB, & MMEHHO CUCTeMbl «MHTEpHET», YTO JacT BO3MOXKHOCTb
oOyuaroimumMmcs 0oJiee MMOJIHO U3JI0KUTh MaTepHrall 10 BEIOpaHHON UM TEMe.

B mpomnecce namucanusi PI'P oOywaromuiicss momkeH pa3o0paThCsi B TEOPETHUECKUX
BOIPOCAX TEMbI, CAMOCTOSTEIbHO IPOAHATU3UPOBATh MPAKTUYECKUN MaTepuall, pa3o0paTh U
000CHOBATH ITPAKTUUECKHE MTPEITIOKEHUS.

[IpenonaBarensb, NpoBEepUB PabOTy, MOXKET BO3BPAaTUTh €€ Ui JOpabOTKH BMECTE ¢
INUCbMEHHBIMU 3aMeyaHusiMU. CTYAEHT JOJDKEH YCTPAaHUTh IOJIYYEHHbIE 3aMEYaHUs B
YCTAHOBJICHHBIH CPOK, IIOCIIE Yero paboTa OKOHYATEIbHO OLIEHUBACTCA.

PI'P nomxna OwiTh odopmiieHa B coorBeTcTBUM ¢ CMK-O-CMITVY-42-09 «KypcoBoii
poeKT (paboTa): CTPYKTYpa, CoJepKaHue, 0OIe TPaBUiIa BBIIOIHEHUS U OQPOPMIICHUSD.

IIpumep 3ananus Ha PI'P npencrasiieH B TaHHOM paszelie 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) [Inanupyemble pe3yabTaThl 00y4EHUS U OLIEHOYHBIE CPEJICTBA AJIsi IPOBEACHUS MPOMEKYTOUYHON aTTeCTallUU.
0) [Topsimok MpoBeACHUS TPOMEKYTOUHOHN aTTECTAINH, I0KA3ATEeIN U KPUTEPHUH OIICHUBAHMSI.

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

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 Hcnonb3yeT MaTeMaTHYECKHUE,
¢duznueckue, PU3NKO-XUMUYECKHE,
XUMHUYECKHE METO/IbI JUIs PELICHUs 3a/1a4
PO eCCHOHAIBHON JEATETHHOCTH

Teopemuuecxue eonpocwl:

RBOooo~NO~wNE

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

[ToBepxHOCTHBIE WU IJIEHOYHBIE aOCOpOEphI
Hacanounsie abcopOepbl

CxeMbl aOCOpPOLIMOHHBIX YCTAaHOBOK

ITpocras neperonka

@pakoOHHAas NIEPErOHKa

[Tpocras neperonka c aeduermamueit
IIeperonka ¢ BOJSHBIM ITApOM

Pextuduxarnms

Pacuyer u ananus paboThl peKTU(UKALTMOHHONW KOJIOHHBI
YpaBHeHUs pabounx JTUHUN

TemuoBoii 6ananc peKTUPUKALNOHHON KOJIOHHBI
du3nyecKre 0CHOBBI IPOLECCA IKCTPAKIIUU
PaBHOBecue B OMHapHBIX cUcTEMax

MeTtoapl sKCcTpakuu

Y CTpoCTBO KCTPAKIIMOHHBIX allllapaToB




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

16. Ompenenenue yaeapHOTO pacxoia BO3AyXa M Teruia o I — x nuarpamme
17. Crartuka cymku

18. Kuneruka cymxku. Kpusas cymku

19. MarepuanpHblii 6a1aHC YCTAaHOBKHU

20. YCTpoiicTBO CYIIMIIOK

21. ®usudeckue OCHOBBI IIpoliecca abcopOuu

22. MarepuanbHbIi Oananc U pacxo abcopOeHTa

23. TemnnoBoi 6amaHC YCTaHOBKHU

24. CxkopocTs mpotecca abcopOmmm

Ilpumepnuie 3a0anun ona Konmpoavnoit pabomot:

1. Pacuér MHMHMMaANIBbHOTO ¥ ONTHMAJIBHOTO (IETMOBOTO UYHCJIA: 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. 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,
muctiista 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; cocraBel xkuakoctd, Mmacc.goimu HKK: wumcxommoir 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 kosionHe (cpexnnee) 0,1 Mlla
OIIK-2.2 Boi6upaer maremaruyeckue, pu3ndeckue, Ilpumepnoe 3a0anue na PI'P:

(U3UKO-XMUMHUYECKUE, XUMUYECKAE METO/IbI
JUIsL peIIeHHs 33/1a4 TPO(eCCHOHATBLHOM
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 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 ouoxkcuda yenepooa B BO3IyXe MPH HOPMAIBHBIX YCIOBUAX
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 TPOMEKYTOUYHOH AaTTeCTAMU, TMOKA3aTeJM MW KPHUTEPUH
OlLleHUBAHUS:

[TpomMexxyTouHast aTTeCTAMsI IO JUCHUILUINHE «MaccoOOMEHHBIE MPOIECChl XUMUIESCKOM
TEXHOJIOTHUM» BKIIOYAET TEOPETUUYECKHE BOIPOCHI, MO3BOJIAIOIINE OLEHUTh YPOBEHb YCBOCHUS
00yJarmUMUCs 3HAaHUH, U TIPAKTHYECKHUE 33J]aHUs, BBISBISIONINE CTENIEHb CPOPMUPOBAHHOCTH
YMEHH U BIaJIeHU, IPOBOAUTCS B hopMe 3a4eTa U HK3aMEeHa.

DK3aMeH M0 JIaHHOHM JAMCUUILUIMHE MPOBOJUTCS B YCTHOW (DOpMe MO dK3aMEHAIIMOHHBIM
OousietaM, KaXIbld M3 KOTOPBIX BKIIIOYAeT 2 TEOPETHYECKUX BOIPOCAa U OJHO MPaKTHUYECKOe
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 BBHIMOJNHAET IMPAKTHUECKUE 3aJaHHs, CBOOOIHO ONEpUpPYET
3HAHUSAMU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OLICHKY «Xxopomo» (4 6aina) — oOyJaronuics 1eMOHCTPUPYET CPEHUN YPOBEHB
c(OpMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBbIC 3HAHUS, YMEHHS OCBOCHBI, HO JOIMYCKAIOTCS
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 KOMIIETEHIMI: B X0/€ KOHTPOJBHBIX MEPONPUITUN
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 «HeYyJ0BJIeTBOPUTEJbHO» (1 Oamr) — oOyuaromuiicss He MOXKET MOKa3aTh
3HAHWSA Ha YPOBHE BOCIPOU3BEACHUA U OOBSCHEHHS HHPOpPMAIMM, HE MOXET I0Ka3aTh
WHTEIICKTYaTbHBIC HABBIKM PEIICHUS TPOCTHIX 3a/1a4.

IMoka3aTeu U KPUTEPUH OLIEHHBAHUS 3a4eTa:

- 17151 IOJTYYEeHUSI «3aumenoy 10 TUCIUIUIMHE 00yJaronuiics JOHKEH MoKa3aTh 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 BOCHIPOM3BEACHUS W OOBSICHEHUS HWH(OpMaIMK, HE MOXKET TMO0Ka3aTh
MHTEIJIEKTYalbHbIe HABBIKM PEIICHUS MPOCTHIX 3a/1a4.



