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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

- hopMHUpOBaHUE Y CTYACHTOB MOHSATUITHOTO anmapaTa u yriayOiaEHHbIX 3HaHUN 110 Macco-
U TEIUIONEPEHOCY MEXAy TBEPAOW (a3oil U Ta3000pa3HBIMU U JKUIKAMHU pearcHTaMu B
IPaHyJIMPOBAHHBIX CUCTEMaX XMMHUYECKUX U METAJUTYPrUY€CKUX IPOIIECCOB.

2 MecTo THCHHUIIMHBI (MOYJIfAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

JucuunimHa Macco- M TEIUIONEPEHOC B TIETEPOTCHHBIX CHCTEMAx BXOJHWT B
00s13aTeIbHYIO YaCTh Y4EeOHOTO IJIaHa 00pa30BaTEIbHOM TPOTPAMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hopMUpOBaHHBIC B pe3yJIbTaTe U3yUYCHUS JUCITUTUIHH/ TPAKTHK:

bazoBbie 3HaHWS mTO (U3KKE, XUMHUH, (UIHYECKOM XHMHH, TEPMOJUHAMHUKE,
METALTYPTHYECKUM TIpolleccaM B O0beMe TMOJATOTOBKM OakajliaBpa IO TEXHHUYECKHM
HaIlpaBJICHUSM.

3HaHus (YMEHHUs], BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUH AAHHON AUCLUUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI JUCIIUILTNH/TIPAKTHK:

Cucremsl yripaBiIeHUs XUMUKO-TEXHOJIOTUYECKUMHU MTPOLIECCAMHU

[IpumeHeHue TOIIMBA B METAJUTYPTHYECKOM MpoIiecce

VYnaBnuBaHue, nepepadOoTKa v UCIIOJIb30BAHUE MPOMBIIIJICHHBIX Ta30B

[ToaroroBka K mpoiierype 3alluThl ¥ 3a11UTa BEITYCKHON KBATH(PUKAITMOHHOMN paboThl

3 Komnerenunu ody4yarouierocsi, popMupyemMbie B pe3yaibTaTe 0CBOEHUsI

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3yJibTaThbl 00y4eHUs

B pesynprare ocBoeHus aucuMIUIMHBI (Momyns) «Macco- W TEeIuionepeHoc B
FeTepOreHHBIX CHUCTEMaxy» 00YyJaroIIUiCs T0JDKEH 001a1aTh CISYIOIMMU KOMITIETEHIUSMHU:

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

OIIK-1 Cnocoben pemiate MpOU3BOACTBEHHBIE U (UJTH) MCCIIEIOBATEIHCKUAE 3a/1a4i, HA OCHOBE
dbyHIaMeHTaIbHBIX 3HAaHUH B 00J1aCTH METaJLTYPrUl

OIlK-1.1 Pemaer npodeccronansubie 3aaun B 00J1aCTH METAJUTYPTHH U TIPOILIECCOB
METaII000padOTKH, UCTIOIB3Ysl DyHAaMEHTATbHbIC 3HAHUS

OIIK-1.2 Brnaneer cnocobaMu M npuemMaMM pelIeHHs UCCIIEOBAaTEeNbCKUX 33a/a4 B
MPeIMETHOM 00JIACTH METAJITYPIUU U METAJNIOO0Pa0OTKH

OIIK-1.3 [Ipumensier  QyHaaMeHTaNbHBIE MEXKIUCUMILUIMHAPHBIE 3HAHUS IS

PCIICHUA 3a/1a4 B HpO(bCCCHOH&J'IBHOI’I JCATCIIbHOCTHU




4. CTpyKTypa, 00b€EM U colepkaHNe TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora — 51,1 akaj. 4acos:
— aynutopHas — 48 akaj. 4acos;
— BHeaynuTopHas — 3,1 akaj. yacos;

— caMoCTOsITebHAs paboTa — 57,2 akaJl. 4acoB;

— B popMe mpaxTHIecKoi moaroroBku — 0 akas. 4ac;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynutopHast ) s
o | xonraxtHas pabora E 3 ®dopma TeKyIero
=
= B aKaJl. 4acax (5 Bug KOHTPOJIS
Paznen/ tema 3 (B axaj. uacax) E B . p Kon
S 3 © | caMOCTOSITENbHOU | yCIEeBaeMOCTH U
JUCLUTUTAHBI 5 [ . | KoMIeTeHIUU
O 2 £ paboThI TIPOMEKYTOYHOM
nab. | mpakrt. | = &
Tlex. Z'g aTTecTaluu
3aH. 3aH. |0 &
1. Pazgen 1
CamocrosrensHoe | YcTHBIN onpoc —
11 TenmonepeHoc B u3yueHue yueOHoi | becena, ceMuHap — OINK-1.1
TeTEPOreHHBIX CUCTEMAX. 1 HAy4IHOH HUCKYCCHsL )
p 1| 1 1 5 Y A OIK-1.2,
OOmas  XapakTepucTHKa JIUTEPATYPEI, MIpe3eHTaus 110 OIK-13
TemIoo0MeHa. MOJIrOTOBKA JIUTEPATyPHBIM '
Mpe3eHTaln’ HACTOYHHKAM
Hroro no pazaeny 1 1 5
2. Pasnen 2
CamocrosrensHoe | YcTHBIN onpoc —
2.1  TemmompoBOAHOCTb. n3ydeHue yueOHoli | Oecena, ceMuHap — OIK-1.1
Tennosoe H3ITy4eHue. Y HAy4IHOH HCKYCCHS )
N 1| 1 1 8 Y AN OIIK-1.2,
KoHBekTHBHBII JIUTEPATYPBI, MIpEe3eHTaus 110 OIK-1.3
TEMI000MEH. MOJIrOTOBKA JIUTEPATyPHBIM '
Mpe3eHTalnT HACTOYHHKAM
HWroro no pazneny 1 1 8
3. Paznen 3
CamocrosrensHoe | YCTHBIN onpoc —
u3yueHue yueOHoii | Oecena, ceMuHap —
3.1 TemmoBoe mnomxodue. Y Hay4HOU JIUCKYCCHS, OIIK-1.1,
Kpurepunanbusie 1 2 6 10 JUTEPATYPBI, poBepKa OIIK-1.2,
YpaBHEHHUSI. BBITIOJTHEHHE BBITIOJTHEHUS OIIK-1.3
WHIWBUYAIBHOT O WHAWBUAYAIBLHOTO
3aJlaHus 3aJaHus
Wroro no pazneny 2 6 10

4, Paznen 4




CaMocCTosTeNbHOE
u3yucHHe y4eOHOMH

YcTHBIM onpoc —
Oecena, ceMuHap —

U HayIHOH oKy CCHS OIIK-1.1,
4.1 TerutooOMeH B clioe. 4 8 12 JUTEPATYPHI. HH oze Ka' OIlK-1.2,
Brimonnenue POBCP OIIK-1.3
YHIUBHIYATBHOTO
WHIUBUAYAIBHOT O
3aaHus.
3a7aHus
HUroro no pasaeny 4 8 12
5. Paznen 5
CamocrosTensHoe .
H3ydeHHEe yueOHOM VCTHEI onpoc —
5.1 MacconepeHoc. N Gecena, ceMUHap —
OO0mue  3aKOHOMEPHOCTH H HaydHOU JTUCKYCCHS OIK-1.1,
MaccoInepeHoca B 2 2 4 TTHTCPATYPHI- IIpose Ka. OIK-1.2,
P BrimosnaeHne POBEP OIIK-1.3
TeTePOreHHBIX CUCTEMaX. MHIUBHIYAJIBHOTO
HHIUBUAYAIHHOT O
3aJJaHHs.
3aJlaHus
Wroro no pasneny 2 2 4
6. Paznen 6
CaMocrosTensHoe N
.| VYcruslii onpoc —
M3y4eHrne yueOHon
N Oecena, ceMHHAp —
6.1 Cymxka. Temmo- u M HayaHOH JTIUCKYCCHS OIK-1.1,
M.aCCOO6MEH 'n U CYIIKE 2 10 10 JTHTCPATYPEL. TIpose Ka. OIIK-1.2,
PH CYHIKe. BrimosnaeHne POBep OIIK-1.3
UHMBUTYaTBHOTO
WUHIUBUAYAIBHOT O
3aIaHus.
3agaHus
HWroro no pazaeny 2 10 10
7. Paznen 7
CamocrosTensHOe | Y CTHBIH ompoc —
7.1 OKCTpakuus H3 myqﬂel:;e y:(fgﬂon 6ecezIL/Ia::,Kce£Ezap B OIIK-1.1,
TBCPABIX en 2 2 4 JIUTE }; bI I He3eHZa I/Iﬂ’l'lO OIIK-12,
(BBIIIETAYMBAHUE). Parypel, P ! OIlK-1.3
MOATOTOBKA JATEPaTypPHBIM
Mpe3cHTauun HCTOYHHUKaM
HWroro no pazaeny 2 2 4
8. Paznen 8
CamocrosrensHoe | YCTHBIH onpoc —
u3yueHue yueOHoii | Oecena, ceMuHap — OMK-1.1
8.1 Ancopbuusi. 2 2 42 Y HAY9HOH JIACKYCCHS, OTIK-1.2,
JecopOuusi. JUTEPATYPHI, TPE3CHTAIHSI 1O OIK-1.3
MOATOTOBKA JUTEPATypPHBIM '
MpEe3CHTaun HCTOYHHUKaAM
Uroro no pazneny 2 2 4,2
Hroro 3a cemectp 16 32 57,2 dK3aMeH
Hroro no aucnumiuze 16 32 57,2 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1) TpaguuuoHHBIE OOpa3oBaTEIbHBIC TEXHOJOTMH OPHEHTHPYIOTCS HAa OPraHU3alUIo
00pa30BaTeNbHOTO  IIpOLlEecCa, MPEANOJAralllyl0 MpPsAMYH TPaHCISALUI 3HAHUM  OT
IpenojiaBaTess K CTyAEHTY (IIPEUMYLIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-MILIFOCTPATUBHBIX
METOO0B 00ydeHus). YueOHasi esTeIbHOCTh CTYJCHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
PENPOYKTUBHBIN XapakTep. PopMbl yueOHBIX 3aHATHIA:

- HMudopmammonHas JeKIMsS — [OCIENOBAaTeIbHOE W3JIOKEHHE MaTepuaia B
JUCLUIUIMHAPHOM JIOTHKE, OCYLIECTBISIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

- Ha npakTuueckoM 3aHATHHM ceMHHap — Oecela mpenojaBaTelss W CTYIEHTOB,
o0CyXJieHHE 3apaHee IOJArOTOBJIEHHBIX COOOLIEHMM MO Ka)kJIOMY BOIIPOCY IUIaHA 3aHITHUS C
€/IMHBIM JUIsl BCEX NepeYyHEM PEKOMEHIyeMOl 00s13aTeIbHON U TOTIOJIHUTEIBHOM JTUTEPATYPHI.

- [IpakTHueckoe 3aHATHE, TOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUI U HAaBBIKOB I10
HPEI0KEHHOMY aJITOPUTMY.

2) VHTepakTHBHBIC TEXHOJOIMH — OpPraHU3alus 00pa30BaTeIbHOrO MpoIecca, KoTopast
IperonaraeT akTUBHOE U HEJIMHEIHOe B3aUMO/IeHCTBHE BCEX YUaCTHUKOB, IOCTHKEHUE HA 3TON
OCHOBE JIMYHOCTHO 3HAYMMOIO JUIi HHUX oOpa3oBaTelbHOTO pe3yibrara. Hapsny co
CHELMATU3UPOBAHHBIMUA  TEXHOJOTHSIMM  TakOro  poja  HPUHIUI  MHTEPAKTUBHOCTH
IPOCJIEKUBAETCS B OOJIBIIMHCTBE  COBPEMEHHBIX  00Opa30BaTENbHBIX  TEXHOJIOTHH.
WHTEepakTUBHOCTD MOAPA3yMEBAET CyOBEKT-CyOBEKTHBIE OTHOLLICHHS B X0€ 00pa30oBaTeIbHOIO
npolecca 1, Kak cieicTBue, (opMUpoBaHHE caMOpa3BUBarOLIEiiCs HHPOPMAMOHHO-PECYPCHOM
cpensl. Dopmbl yueOHBIX 3aHATHI:

- CemuHap-nucKyccusi (Ha NPaKTHUUECKUX 3aHATHUSIX) — KOJUIEKTUBHOE OOCYXIEHHE
KaKoro-mbo CIOPHOTO BOIIpOCa, MPOOJIEMBI, BBISBIEHHE MHEHUH B Ipymme (MeXIpyrnrnoBoi
JTIAJIOT, IUCKYCCHS KaK CIIOp-AHaior).

3) HHbopMannOHHO-KOMMYHHKAIMOHHbIE  00pa3oBaTelbHbIE  TEXHOJOTHH  —
opranusaius 00pa3zoBaTeIbHOTO Mpolecca, OCHOBaHHAsI HA MPUMEHEHUH CIIEUAIN3UPOBAHHBIX
IPOrpPaMMHBIX Cpell M TEXHHYECKHX CpPEICTB paboThl ¢ uHpopmanueir. Popmbl yueOHBIX
3aHATHIM:

- Jlexums-Busyanuzanusi — M3JI0KEHUE COJEP’KAHUS COMPOBOXKAAETCA Ipe3eHTaluei
(1emMoHCTpalyel yueOHbIX MaTepHaioB, MPEACTABICHHBIX B PAa3IMUHBIX 3HAKOBBIX CUCTEMax, B
T.4. WUTIOCTPATUBHBIX, IpaUuecKux, ayJuo- U BUIEOMaTEPUaIoB).

- IlpakTnueckoe 3aHsATHE B (hopMe Npe3eHTalMU — MPEJCTAaBICHHUE pPE3YJIbTaTOB
MIPOEKTHOM WJIM MCCIIEI0BATENIbCKONW JESTENbHOCTH C MCIOIb30BAaHUEM CIELUAIN3UPOBAHHBIX
IIPOrPaMMHBIX CpEZ.

6 YueOHO-MeTOqUUECKOE 00eciedeH e CAMOCTOSITeJIbHOW PadoThl 00yYaIINXCS
[Ipencrasieno B mpuioxxkenuu 1.

7 OueHoYHbIe cpeICcTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE 0O0ecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTypa:

1.®U3NKO-XMMHYECKHE OCHOBBI IPOIIECCOB TEItoMaccooOMeHa: YdeOHoe mocobue /
ApxumnoB B.A. - Tomck: U3n-Bo Tomckoro monmutex. yHuBepcurtera, 2015. - 199 c.: ISBN
978-5-4387-0539-0 - Tekcr : AJIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/673007 .



https://new.znanium.com/catalog/product/673007

2. lllyouna, M. B. OcHOBBI MaccooOMeHa ¢ ydacTueM TBepaoi ¢asbl : yueOHoe mocobue
[ By3oB] / M.B. llly6una ; Marautoropckuii roc. Texaundeckuii yH-T uMm. I'. Y. Hocosa. -
Marnutoropck : MI'TY um. I'. U. Hocosa, 2022. - 1 CD-ROM. - ISBN 978-5-9967-2364-5. -
3ari. ¢ Tty okpana. - URL : https://host.megaprolib.net/MP0109/Download/MObject/3191. -
MakpooOBeKT. - TeKCT : AneKTpoHHBIN. - CBeieHus qocTymHbl Takke Ha CD-ROM.

0) lonotHuTeILHASI JTUTEpPaTypa:

1. Illyobuna M. B. Pacu€r oOGopymoBaHus ydyacTKa TOJOTPEBAa HMCXOIHOW CMECH
pPEeKTH(PUKALMOHHON YCTaHOBKM : ydeOHoe mocobue [mns By3oB] / M. B. Hly6una, E. C.
MaxoTkuHa ; MarHuTOropckuii roc. Texuuueckud yH-T um. I'. . HocoBa. - Maruuroropck :
MITY wum. I M. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢ tutyn. oskpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2837 . - ISBN 978-5-9967-1642-5. -
Texcr : 3IeKTPOHHBIN.

2. Tlpouecchl U amnmaparbl XMMHYECKONH TEXHOJOTHHM B TEXHHKE 3alllUThl OKPYKarolei
cpenapl: Yueonoe nocobue / K.P. Tapannesa, K.B. Tapanues. - Mocksa : HUI] UH®PA-M, 2014.
- 412 c.: 60x90 1/16. - (Beiciice obpasoBanue: bakanaspuat). () ISBN 978-5-16-009258-4 -
Tekcr : anmextponHbiit. - URL: https://znanium.ru/catalog/document?id=399271.

3. KoHcTpyrpoBaHue 1 pacyeT 3JIeMEHTOB XUMHUYECKOTro 0bopyaoBanus: yueoHuk / M.1.
[Touukapos, C.W. ITonukapos. - Mocksa : Anbha-M, 2010. - 382 c.: mi.; 60x90 1/16. (neperuiet)

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

4. HenuneitHble HecTanmoHapHbie 3G deKThl B mporeccax Macconepenoca: MoHorpadus /
I'epmranos B.1O., 'apmamos C.U. - Poctos-Ha-Jlony: U3narenscrBo ODY, 2014. - 114 ¢. ISBN
978-5-9275-1232-4 - Teker : AIIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/552325 .

B) MeToanyeckne yKazaHus:

1. KuHeruka CymKd TBEpAbIX MaTepuanoB: MeTo[. YyKa3aHUS MO JAUCLUILIMHE
«MaccooOMeHHbIE MPOIecChl XUMUYecKol TexHosmorun». Maruutoropck: ®I'bOY BO «MI'TY
um. I".".Hocoga, 2019. 10 c.

2. Illyomna M. B. Pacuér oOopymoBaHHs ydYacTKa IIOJOTPEBa HUCXOIAHOW CMECH
pPEeKTH(PUKALIMOHHOM YCTaHOBKM : ydyeOHoe mocobue [ans By3oB] / M. B. Illyouna, E. C.
MaxoTknHa ; MarHuToropckuii roc. Texuuueckuii yH-T uMm. I'. 1. HocoBa. - MarauToropck :
MI'TY um. I . HocoBa, 2019. - 1 CD-ROM. - 3arn. ¢ tutyn. skpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2837 . - ISBN 978-5-9967-1642-5. -
TeKCT : 2IEKTPOHHBIM.

3. lllyonna, M. B. OcHOBBI MaccoOOMeHa ¢ y9acTHeM TBEPIOi ¢a3bl : yaeOHOe ocodne
[ans By3oB] / M.B. Illybuna ; Marauroropckuil roc. rexuuueckuii yH-T um. I'. 1. Hocosa. -
Marnutoropek : MI'TY um. I'. M. Hocosa, 2022. - 1 CD-ROM. - ISBN 978-5-9967-2364-5. -
3arn. ¢ Tutyn. skpana. - URL : https://host.megaprolib.net/MP0109/Download/MObject/3191. -
MakpooOBbeKT. - TeKCT : ameKTpoHHBIH. - CBenenus noctviHbl Takke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UHTepuer-pecypceni:

IIporpammHoe o0ecnieuenune

Haumenosanue 110 Ne norosopa CpoOK IeiiCTBUS TUIEH3UN
MS Office 2007 |y 135 1 17.09.2007 GeccpoaHo
Professional

7Zip cBoOoHO pacrpoctpansemoe [10 OCCCPOUHO



https://host.megaprolib.net/MP0109/Download/MObject/3191
https://host.megaprolib.net/MP0109/Download/MObject/2837
https://znanium.ru/catalog/document?id=399271
https://new.znanium.com/document?id=2776
https://new.znanium.com/catalog/product/552325
https://host.megaprolib.net/MP0109/Download/MObject/2837
https://host.megaprolib.net/MP0109/Download/MObject/3191

IFAR Manager [cBoGomro pacnpocrpansemoe| OECCPOYHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
HasBanue xypca CchlLIKa

OnexTpoHHbIe pecypchl 6ubanorexku MI'TY um. https://host.megaprolib.net/MPO109/Web
I".1. HocoBa ] ' '

Poccuiickas  T'ocynmapcTBeHHas — OmOJIMOTEKA.

https://www.rsl.ru/ru/4readers/catalogues/

Karanoru
demepaibHOC  TOCYIAPCTBEHHOE — OIOKETHOE
yUpeKICHUE «DenepanbHbIi unctutyt|URL: http://www1.fips.ru/

POMBIILICHHOM COOCTBEHHOCTH
[TouckoBas cucrema Akagemus Google (Google

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

Scholar)

HanonanbHast nHGOPMAIMOHHO-aHATTUTHYIECKAS

cucrema — Poccuiickuii  ungekc naygnoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PYHI)

DneKkTpoHHas 0aza nmepuoAnYecKux u3ganui East
View Information Services, OO0 «MMBUC»
9 MaTepuaJbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

https://dlib.eastview.com/

MarepuanbHO-TEXHUYECKOe 00ecIiedeHUe AUCIIUIUTMHBI BKITIOYACT:
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VYueOHbIC ayIUTOpUU Ui TPOBEACHHUS NPAKTHYCCKUX 3aHSATHH, TPYIIOBBIX U
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yaeOHOrOo 00OpyIOBaHUS M Y4eOHO-HATMAMHBIX TocoOMiM, WHCTpyMEHTHI Uil peMOHTa
71a00paTOPHOTO 00OPYIOBAHUSL.


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

Ipuioxenne 1

Y4yeOHO-MeTOoAUYEeCKOe 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

[To mucuumuinHe «Macco- U TEIUIONEPEHOC B METEPOTEHHBIX CHCTEMAax» MPelyCMOTpeHa
ayJIUTOpHAs M BHEAYAUTOPHAS] CAMOCTOSTEIbHASI pad0Ta 00yUYaIOITUXCS.

AynuropHas ¥ BHEAyJIMTOpHAas CaMOCTOsATEIbHas paboTa CTYAEHTOB IMpPEANOJaract
MMOATOTOBKY K YCTHBIM OIIpOCaM — 6GCCIIaM, CCMHUHapaM — JUCKYCCUAM U IMPE3CHTALlUAM I10
JUTEPATYPHBIM HCTOYHMKAM W WHAMBUAYAJIbHBIM 3aJaHUSAM II0 Pa3IUYHBIM pacuéraM Ha
MMPAKTUYCCKUX 3aHATUAX.

IlpumepHnolii nepeuensb 60NPOCO8 01 YCHHBIX ONPOCOB — Heced no memam, CeMUHapos —
ouckyccuiul (IK3ameHna)

- Obwue 3aKoHomMepHoCmMuU Meni100OMeHa (Chocobbl nepeHoca menia, OCHOBHOE YPAGHEHUe
menionepeoayu, ypasHenus menionpogooOHOCHU, Menio8020 U3NYYeHUs, Meniogoe noooodue u
KpumepuaibHble YPasHeHUs1 KOHEEKMUBHO20 MeNI000MeHa);

- Obwue 3aKOHOMEPHOCIMU NePeHOCca 8ewecmaa 6 meepootll gaze (CmpyKmypa meepovix
Mamepuanog; Kiaccuguxkayus meepobix Mamepuanos; ougg@ysuonHoe pagHogecue; 0CHOBHbIE
MexauuzmMbl MacconeperHoca);

- Obwue 3aKoOHOMepPHOCMU NepeHocd ewecmsd 60 6HeuHell gaze (Mexanuzmvl nepeHoca
sewecmaa 60 6HewHell aze; KpumepuaibHvle YPaGHeHUs MACCONEPEHOCa);

- Macconposoonocms 6 npoyeccax cywku, aocopoyuu (81usnue nopucmotl Cmpykmypul Ha
MACCOnPOBOOHOCMb NpU CYuiKe, GIUAHUE DUUYECKUX CBOUCME Cpedbl 8 Nopax Mamepuanla Ha
MAcconpogooOHOCMb  Npu  CYwiKe;  MACCONPOBOOHOCMb — NPU  CYWKe  KOIOUOHBIX
KANULIAPHO-NOPUCTIIBIX MAMEPUATIO8, MACCONPOBOOHOCHb NPU A0COPOYUU.):

1. Cmoco6bl nepeHoca Tema: TemJIoNpPOBOIHOCTh, KOHBEKIIMS, TEIIOBOE n3ydyeHue. [lonsaTus
«TETJI00T/ayay U «Teruioneperadyar.

2. OcHOBHOe ypaBHEHUE Teruionepeaaun (s CTallMOHAPHOTO U HECTALIMOHAPHOT'O IIPOIIECCOB).
Koaddumnuent Teronepenaun.

3. Boipaxenue 3axkoHa @ypbe 1 TEIUIOBOTO MOTOKA, MEPEJAaBAEMOro TEIIONPOBOJIHOCTHIO.
Koad¢unument rernnonposogHoctu. [IpuMeps! TEMIONPOBOIHOCTH Pa3IMUHBIX BEIIECTB.

4. JIuddepennuanbHoe ypaBHEHUE TEIIONPOBOAHOCTH Dyphe I CTallMOHAPHOIO Mpolecca.
Koad¢uiment remneparypornpoBOgHOCTH.

5. TennoBoe m3nydyeHue. BeipakeHue TemaoBoro 6ajgaHca W CIEACTBHS M3 HEro (aOCOIIOTHO
4epHOe, a0COIOTHO Oelioe U AUaTEPMHUIHOE TEJa).

6. BsauMocBs3p MEXAy Jy4eUCITyCKaTeIbHON M JTY4eroroaTelbHON ciocOOHOCTAMU Tel —

3akoH Kupxroda.

[Tepenaua teruia kouBekIred. CxeMa KOHBEKTHBHOTO TEIMJIOOOMEHa.

8. VYpasuHenue HproToHa IS mpolecca TEIDIOOTAAYd OT CTeHKH K cpene. KoaddurumeHt
TEII00TAa4YH Ol U ()aKTOPHI, OT KOTOPHIX OH 3aBUCHT.

9. TennoBoe nomobue u ero kpurepuu (Hyccenvra, @ypre, IIpannrns, Ilexne, I'pacroda).
KputepuanbHoe ypaBHEHHE KOHBEKTUBHOTO TETJIOOOMEHA U €r0 KpaTKasi XapaKTepUCTHKA.

10. TemnooOMeH B ClI0€ KYCKOBBIX MaTepHAIIOB.

11. TemnooOMeH B HEMOABMUKHOM CIIOE.

12. HarpeB mjaoTHOTO CIIOSI MPU MEPEKPECTHOM JIBUKECHHUH MTOTOKOB.

13. Harper marepuana B IUIOTHOM CJO€ MpPHU MPSMOTOYHOM U MPOTHBOTOYHOM JIBHIKEHUSX
IIOTOKOB.

14. Oxapaktepu3yiiTe BUIBI TPOILECCOB Maccomepenayn. UYTo SBISETCS ABWKYIIEH CHUIION
Macconepenoca?

15. OxapakTtepu3yiiTe o01I1E 3aKOHOMEPHOCTH MAacCONEPEHOCca B CUCTEMaX € y4acTHEM TBEpIOH

¢a3sl. [TosicHUTE OTBET HA IPUMEPE CXEMbI OTHOMEPHOT'0 ITOTOKA BEIIECTBA U3 TBEPIOTO Teja
10
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B [TOTOK *KUAKOCTH (ra3a Wiy mapa), OMbIBAIOLIEH 3Ty MOBEPXHOCTb.

16. IlpuBeaure BblpakeHue mepBoro 3akoHa duka U MOSACHUTE BXOJALIME B HErO MapameTphl.
Uro takoe KOAPPHUIHMEHT MOJIEKYISIpHON T dy3un, U OT KaKUX IMapaMeTpoB OH 3aBUCHUT?
[TpuBeauTe mpuMepsl 3HAUCHUH KOApGHULMEHTa MOJIEKYJIIpHOH 1nddy3un raza B KUIKUE U
ra3oBbl€ CPEJIbI.

17. IlpuBeaurte BbIpa’k€HHE OCHOBHOI'O 3aKOHA MacCOOTAAuH, WIM KOHBEKTHBHOH nuddy3un u
NOSICHUTE BXOJAIIME B HEro mnapamerpel. Kakoil BuA NPUHMMAET 3TO YpaBHEHHE IS
ycTaHOBUBIIErocs npouecca? B kakux enquHunax Boipaxaercs ko3dduuueHt Mmaccoornauu?
3anumure ypaBHEHHS MacCOOTAa4H JIJIs Ta30BOH M KHUIKOH (a3 U MOSICHUTE BXOIAIINE B HUX
apaMeTpsl.

18. IlpuBeaute BeIpakeHust uiss kpurepueB nonodust (Hyccenbta, Ilexne, Ilpanntnsa, buo),
KOTOpbIE MTPUMEHSIOT JJIsl OIIMCAHUs MacCOOOMEHHBIX IMpoleccoB. UTo XapakTepusyeT WUiH
BBIpAXKaeT Ka)KJbli U3 HUX?

19. KakoBbl 1enu ynaneHusi BIaru M3 TBEPHAbIX U MacTooOpa3HbIX MaTepuanoB? Urto Takoe
CYIIKa, ¥ KaKU€ BUJIbI CYILIKH ObIBAtOT?

20. IIpuBenure OCHOBHBIE CBOICTBAa BIAXKHOTO BO3AyXa (abCONMIOTHasE UM OTHOCHTEJIbHAs
BJIQXKHOCTb, TOYKA POCBI, BJIAroCOAEpX aHUE, OHHTAIbIUA (TEIJIOCOAEPKAHUE)) U
OXapakTepu3yiTe ux.

21. Oxapaxrepusyiite Tpu (OpMBI CBSI3M BJIAarM C MarepuaioM. YTo Takoe paBHOBECHas
BJIQYKHOCTB W), ¥ OT 4ero oHa 3aBucut? [IpuBenure npumep KpuBoii paBHoBecus W,=f(¢).

22. OxapakTepu3yiTe KHHETHKY CYIIKH MO KPUBOH CYIIKH, MOSCHUB BCE MEPUOJBI U YUACTKH
3TOU KPUBOMU.

23. Kakoii mporecc SKCTpakIuy B XUMHYECKON TEXHOJIOTHH HAa3bIBAIOT BHIIICTAYNBAHUEM, H TIE
ero npuMeHsoT? B uem 3akmrouaercs mpouecce BhIEIaYMBaHUsA, U YTO BIUSET IIPU 3TOM Ha
NepeHoc BelecTna’?

24. Yrto sBisieTcs OBMOKYILEH cuiloil mporiecca BblmenadnBaHus? Kak BIMSIOT Ha CKOpPOCTh
BbIILIEJIAUMBAHNS TIEpEeMElINBaHUe, TeMIepaTypa U CTENEeHb H3MENbUeHUsl TBEPIOro
BelllecTBa?

25. Kakue crocoObl pacTBOPEHHS W BBIIICTAUYUBAHMS TPUMEHSIOT B XUMHUYECKONW TEXHOJIOTHUHU?
KpaTko nosicHuTe cXeMbl X MPOBEACHHUS, JOCTOMHCTBA U HEOCTATKH.

26. TlosicHNTE OCHOBHBIE XapaKTEPUCTHUKH aJCcOpOEHTOB. KpaTko oxapakTepusyiTe BHIBI
NPUMEHSEMbIX B XMMHUYECKOW TEXHOJIOTMH aJICOPOCHTOB (AKTUBHBIE YIVIM, CHIJIMKArelu,
L[€OJIUThI, HOHUTBI).

27. Kakue wmeronpl naecopOLMU W JIeCOPOMpPYIOIIME areHThl NPUMEHSIOT B XMMHUYECKOH
TexHojoruu? Kak npoBoaaT pereHepalno akTUBHOTO YIJIsl U LEOJIUTOB?

IIpumepnolii nepeyens 60npocos O ceMuHapos — QUCKYCCuil o memam
- OOmme 3aKOHOMEpPHOCTH TemIooOMeHa (CrocoObl MepeHoca TeIla; OCHOBHOE ypaBHEHHE
TETUTOTIepEeIavl, YPaBHEHUS TEIUIONPOBOJHOCTH, TEIJIOBOTO M3ITyYSHHS, TEIJIOBOE Momo0ue u
KpHUTEpUAIIbHBIC YPaBHEHHSI KOHBEKTUBHOTO TEINI0O0O0OMEHa);
- O011Me 3aKOHOMEPHOCTH IIEpEeHOCca BEIIeCTBA B TBEPAOH (pasze (CTpyKTypa TBEPABIX MaTepUAIOB;
KJIaccu(UKAIUs TBEPABIX MarepuayioB; AU(P(GY3MOHHOE PABHOBECHE, OCHOBHBIC MEXaHH3MBI
MaccomepeHoca);
- OOmue 3aKOHOMEPHOCTH TEepeHOCa BElIecTBA BO BHEIIHEH (a3ze, MEXaHH3MbI IEpeHOCca
BEIIECTBA BO BHEIIHEH (pase; KpuTepuabHbIe YPaBHEHUSI MacCOTIEPEHOCA;
- OCHOBHBIE METOJIbI MCCIICIOBAHUI MAaCCONPOBOAHOCTH B IMPOIIECCAaX CYIIKH, aJCOPOIUH JUIs
petieHus npoeCCHOHANBHBIX 3a/1a4 (BIUSHUE MOPUCTON CTPYKTYPhI HA MACCOMPOBOIHOCTD TPH
CYIIKe; BIHsHUE (U3UUECKHX CBOWCTB CpEIbl B IMOpax MaTepHaja Ha MacCOIPOBOJHOCTh IPU
CYIIKE; MAacCONPOBOAHOCTh MpPH CYHIKE KOJUIOMIHBIX KaNWIIIPHO-TIOPUCTBIX MaTepHAaJOB;
MacCOMPOBOAHOCTb MIPH AACOPOIINHN)

Ipumepnolii nepeuens 60npocos 01 npe3eHmayuil no memam
- OOmme 3aKOHOMEpPHOCTH TerIooOMeHa (CrocoObl MepeHoca TeIula; OCHOBHOE ypaBHEHHE
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TEIUIONEepeIayr, YPaBHEHHUS TEIUIONPOBOJIHOCTH, TEIUIOBOTO HM3JIYYCHHUS, TEIUIOBOE MOA00HE U
KpUTEpUaIbHbIe ypaBHEHUS! KOHBEKTUBHOT'O TEIJIOOOMEHA);

- O0mmue 3aKOHOMEPHOCTH ITEPEHOCa BEIIECTBA B TBEPOH (pase (CTpyKTypa TBEpAbIX MaTEPUAIIOB;
KJacCU(pUKalusg TBEPIAbIX MaTepHasioB; AU(PPY3HOHHOE PaBHOBECHE; OCHOBHBIE MEXAaHHU3MBbI
MaccomnepeHoca);

- OOmuMe 3aKOHOMEPHOCTH IepeHOca BellecTBa BO BHEIIHEW (a3e (MexaHH3MBI IEpeHoca
BEIIECTBA BO BHEIIHEH (Da3e; KpUTepHallbHBIC YPABHEHUS MAaCCOIIEPEHOCA);

- Metozs! uccnenoBaHUi BIUSHUS IOPUCTOU CTPYKTYPhI HA MaCCONPOBOAHOCTD IPHU CYIIKE;

- Mertoasl HWCCIEAOBaHHWA BIUSHUS (PU3NYSCKUX CBOMCTB Cpelbl B IMOpax Marepuana Ha
MacCOIPOBOJHOCTb MPHU CYIIKE;

- MeToapl ucciie10BaHU MAaCCOMPOBOIHOCTH MPH CYLIKE KOJUIOUIHBIX KaUJUISIPHO-TIOPUCTHIX
MaTepHualos;

- MeTtoapl uccine0BaHuii MacCOPOBOIHOCTH TPH aICOPOLIMH.

- Bousinue ¢usndeckux cBOMCTB cpefibl B MOpax MaTepuaia Ha MacCOMPOBOJAHOCTh MPH CYIIKE;
MAaCCOIIPOBOJIHOCTD MPH CYIIKE KOJUIOUIHBIX KaUJUISIPHO-TIOPUCTHIX MATEPHAIIOB.

Ilpumepnvle undugudyanvuvie 3adanus (U3) ona pacuenmos u cemunapos — QUCKyccuil:

- N0 MEeNI080MY NOOOOUIO U KPUMEPUATILHBIM YPAGHEHUAM MEen1000MeHa;

- N0 pac4émy KUHemuKu CyuKu,

- N0 pacuémy KUHemuKuy CYUKY npu nepekpeécmuom 08uxCeHuU ¢as;

- no pacuemy menio0OMeHa 8 HeNOOBUICHOM Cl0e;

- no pacuemy menioo0oMeHa 8 NIOMHOM ClI0€ NPU NPAMOMOYHOM U NPOMUBOMOUHOM OBUNHCEHUAX
HOMOKa;

- N0 pacuémy OUHAMUKU A0COPOYUU 8 HENOOBUNCHOM CILOe;

- N0 pacuémy naponpoHUYaemMoCmu:

1. HaganpHOE cOCTOSIHME BO3/ayXa, MPUXO0AsIIero B kamopudep t; = 15 °C u ¢ =40%.B
kanopudepe Bo3ayx HarpeBaetcs 10 t, = 130 OC. Ha Bbixoze u3 cymiku ¢ =95 %. [lorepu Teruia
B JIEHCTBUTEILHOM TIPOLIECCE CYIIKHU (nor = 1,5 MJIx. HaiiTu pacxon Terna Ha 1eMCTBUTEIbHBIN
MPOLIECC CYLIKH.

2. Beplme paccuMTaHHBIA TPOILECC CYIIKM TPOU3BOASAT CMECHhIO CBEXKETrO BO3AyXa WU
0TpabOTaHHOTO, MIPHYEM IIPU CMEIICHUH TeMIlepaTypa cpenHss Mexay Humu. [lotepu Teria B
JIEUCTBUTEIIBHOM MPOLECCE CYIIKH (Onor = 1,5 MJIk. HaitTu pacxon Tersa Ha IeMCTBUTEIbHBIN
MPOLIECC CYIIKU MPU MEPEKPECTHOM TBHKEHUH (a3.

3. Ha cymky nmpuxoisT OCThIBIIHE JAbIMOBBIC Ta3wl t, = 180 °%Cud=10 r/kr n BO3/YX C
Temneparypoii t, = 15 °Cu ¢ =40 %. Cymika npoucxoauT npu temneparype t, = 130 oc. ITotepn
Teljia B JEHCTBUTEIBHOM IMpOIecCe CYMKH (nor = 1,5 MJDk. Haittu pacxon Teruia Ha
JIEACTBUTEIIBHBIN IIPOLIECC CYILIKHU.

4. Cymika 1Mo MyHKTY 3 MPOUCXOIUT C PEIUPKYIAINEH OTpabOTaHHBIX JABIMOBBIX T'a30B.
Cymka nmpoucxoauT npu tremmnepatype t, = 130 oC, [Torepu Teruia B mporecce CYmKH Quor = 1,5
M/Ix. HaiiTy maponpOHHMIITaEMOCTh M pacxXoJ TEIIa Ha MPOIECC CYIIKH.
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Ipuio:xkenne 2

OueHoYHBIE CpeICTBA 1/ NPOBe/IeHUs] IPOMEKYTOUHOI aTTecTaluu

[TpoMexyTodHast aTTeCTalysi UMEET IEJIbI0 ONPEICIUTh CTENICHD TIOCTHKEHUS 3alUTAHUPOBAHHBIX PE3YJIbTATOB O0OYUCHHS MO  AUCIUILTAHE
(MoyITIO) 3a OTpeIeICHHBIN Mepruoa 00yUeHHUs (CEMECTP) U MPOBOAMUTCS B (hOpME dK3aMEHA.

JIaHHBIN pa3aen COCTOUT UX JBYX IIYHKTOB:
a) [Inanupyemble pe3ysabTaThl 00yUEHUS U OLIEHOUHBIE CPEJICTBA AJI IPOBEICHUS IPOMEXKYTOUYHON aTTECTALIUU.
0) [Topsimok mpoBeACHUS TPOMEKYTOUHOM aTTECTAIH, TIOKA3ATeIN U KPUTEPUH OIICHUBAHMSI.

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

Kon
WHIUKaTOpa

I/IH,Z[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIN

O1neHOYHBIC CPEACTBA

OIIK-1 — Cnoco0eH pemiaTh NPOU3BOJICTBEHHbIE U (MJIH) HCCIIEI0BATEIbCKHE 321241, HA OCHOBe (PyH/IaMeHTAJILHBIX 3HAHUI B 00J1aCTH

MeTaJLUIypruu

OIlK-1.1

Pemaet npoeccronanbHble 331a4H B
00J1aCTH METAITYpPTUH H MIPOIIECCOB
METaI000paboTKH, UCHOIb3YS
dbyHIaMEeHTAIbHBIC 3HAHUS

Teopemuueckue sonpocwl (IK3ameHayuoHHble)'

28.

29.

30.

31.

32.

33.
34.
35.
36.

Crnioco0bl mepeHoca Temja: TeIIONPOBOAHOCTh, KOHBEKIINS, TEIJIOBOE H3JIyuEHUE.
[TonsaTHS «TEIIIOOTAaYa» U «TEILIONEpEaada.

OcHOBHOE ypaBHEHHE TeIulonepenauu (A1 CTallMOHAPHOTO U HECTAllMOHAPHOTO
npouiecco). KoadduimeHT remnonepenayn.

Boipaxxenne 3akona ®ypbe UIsI  TEIUIOBOTO  IOTOKA,  IE€pPEIaBaeMoro
TEIIONPOBOAHOCTBIO. Koadpduument TEIIONPOBOJHOCTH. ITpumepsr
TEIUIONPOBOAHOCTH Pa3IMYHbBIX BELLIECTB.

VYpaBuenue HproToHa 17151 poliecca TemIo0T1auu oT CTeHKH K cpene. Koadduument
TEIUIOOT/Ia4YM O U (GAKTOPbI, OT KOTOPHIX OH 3aBUCHT.

TenmoBoe monobue u ero kpurepun (Hyccenbra, ®ypwe, Ilpanarns, Ilexue,
I'pacroda). KpurepuanpHoe ypaBHEHHE KOHBEKTUBHOTO TEIIIOOOMEHA U €T0 KpaTKas
XapaKTEpUCTHKA.

TemooOMeH B clioe KYCKOBBIX MaTEpHUaJIOB.

TennooOMeH B HEMOJBMKHOM CJIO€.

Harpes mioTHOro ciost mpu NepekpecTHOM ABHKEHUU MTOTOKOB.

HarpeB marepuana B IUIOTHOM CJO€ NpU MNPSIMOTOYHOM M HPOTUBOTOYHOM
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Kon
WHIUKATOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHbIE CpeCTBA

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

JBUKEHUSIX [TOTOKOB.

OxapakTepu3yiTe 00IIHe 3aKOHOMEPHOCTH MAaCCOTIEPEHOCa B CUCTEMAX C y4aCTHEM
TBepao# (asel. [loscHUTE OTBET HA MpUMEpE CXEMbl OJJHOMEPHOIO ITOTOKA BEIIECTBA
W3 TBEPJOTO Tejla B MOTOK UAKOCTH (ra3a WM I[apa), OMBIBAIOLIEH I3TY
IIOBEPXHOCTb.

KakoBbl nienu yganeHus: BIard u3 TBEPABIX W MacTooOpa3Hbix maTepuasnioB? Uto
TaKOE CYIIKa, U KaKUE BUBI CYIIKU ObIBAIOT?

[IpuBenuTe OCHOBHBIE CBOMCTBA BJIAXKHOTO BO3/1yXa (a0COIIOTHAS M OTHOCUTENbHAS
BIQ)KHOCTh, TOYKA POCHI, BIAroco/iep:KaHue, SHTAIbMUS (TEIJIOCOoAepKaHUe)) U
OXapAKTEPUZYUTE HX.

Oxapakrepu3yiite Tpu GOpPMBI CBSI3U BJIark ¢ MaTepuanoM. YTo Takoe paBHOBECHAs
BJIQXHOCTb Wp,, M OT 4ero oHa 3aBucut? IlpuBeanrte mpuMep KpHUBOW paBHOBECHUS
w,=f(¢).

OxapakTepu3yiTe KHHETUKY CYIIKH 10 KPUBOW CYIIKH, TOSICHUB BCE MEPUOABI U
Y4aCTKU 3TOU KPUBOM.

Kakoii mpomecc 3KCTpakUMM B  XUMHYECKOW  TEXHOJOTHMM  Ha3bIBAIOT
BBILICJIAYMBAHUEM, U TJI€ €ro MnpuMeHsoTr? B dYem 3akirouaercs mpouecc
BBIIIEIAYMBAHUS, U UTO BIHMSET IIPU STOM Ha MIEPEHOC BellecTBa?

Uto sABisieTcst NBMXKYLIEH CHIIOW TMpolecca BalllenaunBanHuss? Kak BausooT Ha
CKOpOCTb BBIIIEIAYMBAaHUS IEPEMENIMBAHUE, TEMIIEPATYPA U CTENIEHb U3MEIbUYEHUS
TBEpPJOro BemiecTBa’?

Kakue cnocoObl pacTBOpEeHHS M BBHIIICIAYUBAHUS TMPUMEHSIOT B XUMHUYECKOH
TexHosoruu? Kparko nosicHUTE CXeMbl UX MPOBEAEHUS, JOCTOMHCTBA U HEIOCTATKH.
[TosicHuTe OCHOBHBIE XapaKTEPUCTUKH afcopOeHTOB. KpaTko oxapaktepusyinte
BUJIBI TIPUMEHSEMBIX B XHMHUYECKOW TEXHOJIOTUU aJICOPOCHTOB (aKTHUBHBIC YTIIH,
CUJIMIKATeJIH, IIEOJTUThI, HIOHUTHI).

Kakue meroap! necopOruu 1 1ecoOpOUPYIOIINE areHThl MPUMEHSIOT B XUMHUECKON
TexHoJornu? Kak mpoBOAST pereHepanyio akTUBHOTO YIJIsl U IEOJIUTOB?

OIlK-1.2

Brnageer cmocobamu u mpueMaMu perieHust
MCCJIEI0OBATENbCKUX 337124 B MPEIMETHOM
00JacTy METAITYpPTUU U

Ilpumepnulii nepeuens 60nPOCcos 01 CEMUHAPOB — OUCKYCCULL RO MEMAaM.
- O0mue 3aKOHOMEPHOCTH TEPEeHOca BEIIeCTBa B TBEPAOW (a3e (CTPYKTypa TBEpIBIX
MaTepualioB; KiIacCH(PUKAIUs TBEPABIX MarepuasioB; aAn(p(Gy3MOHHOE paBHOBECHE,
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Kon
WHIUKATOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHbIE CpeCTBA

METauI000pabOTKH

OCHOBHBIE MEXaHU3MbI MAaCCOIIEPEHOCA);

- O01mue 3aKOHOMEPHOCTH MEPEHOCA BEIIECTBA BO BHEIIHEH (paze, MexaHH3MBI TepeHoca
BEIIECTBA BO BHEIIHEH (pa3e; KpuTepualibHble YPaBHEHUS MacCONEPEHOCa;

- OCHOBHBIE METO/IbI UCCIIEJOBAHUI MacCOIIPOBOAHOCTH B MPOIIECCAX CYILKH, aJICOPOLIUN
U1 pelieHuss Npo(eCCHOHAIBHBIX 3aJad (BIMSHME TOPUCTOW CTPYKTYphl Ha
MacCONPOBOJHOCTh TPU CYIIKE; BIMSHUE (U3UYECKHX CBOMCTB cCpelnbl B TOpax
MaTepuajga Ha MAacCONPOBOJHOCTh IIPU CYIIKE; MacCONPOBOJHOCTb IIPU CYILIKE
KOJUIOMIHBIX KaIMJUISIPHO-TIOPUCTBIX MaTEpUaIoB; MacCONPOBOIHOCTD ITPH aICOPOLIMH)

OIIK-1.3

[Tpumensier pyHIaMEeHTaTbHbIE
MEXIUCLUUIUIMHAPHBIE 3HAHUS VIS
peleHus 3a1a4 B IpoecCUuOHATbHON
JESATEIIBHOCTH

Ilpumepnvle npakmuueckue 3a0anHus:

1. HauanpHOe cocTosiHuEe BO3yXa, MpUXOAsiiero B kanopudep t; = 15 0C u Q=
40%. B kanopudepe Bo3nyx Harpesaercs 10 te = 130 °C. Ha BbIXOKE M3 CYLIMIKH ¢ =
95%. Ilotepu Temna B AEWCTBUTENBHOM MpoOLECCe CYMIKU (nor = 1,5 MJxk. Haiitu
pacxo]1 Teria Ha IeUCTBUTENIbHBIN MTPOLIECC CYIIKH.

2. Belie paccunTaHHbIN MPOLIECC CYIIKH TPOU3BOASAT CMECHIO CBEXKEI0 BO3AyXa U
0TpabOTaHHOTO, IPUYEM MPU CMEIICHUH TeMmIepaTrypa cpeaHss Mexay Humu. [lotepu
TEIUIa B IEHCTBUTENBHOM IPOLECCE CYMIKU (uor = 1,5 MJDx. Halitu pacxon terua Ha
JEHCTBUTENBHBIN MPOIIECC CYIIKH MPH MEPEKPECTHOM ABUKEHUU (a3.

3. Ha cymky npuxoJaT OCTBIBIIUE IBIMOBBIE Tasbl t; = 180 °Cud=10 r/xr u
Bo3ngx ¢ Temmeparypoiu t, = 15 °Cu ¢ =40 %. Cymika npoucxXouT Mpu Temneparype =
130 "C. Ilorepu Temyia B ACMCTBUTEIHLHOM MpOIECCE CYMIKU (nor = 1,5 MJIx. Haiitu
pacxo]1 Ternsa Ha IeWCTBUTENIbHBIN MTPOLIECC CYIIIKH.

4. Cymika 1o myHKTY 3 IPOUCXOJUT C PEIUPKYIISINE OTPaOOTaHHBIX JBIMOBBIX
raso. CyIIka porCXouT mpH Temmeparype t, = 130 °C. TTotepu Teruia B mporecce
CYWIKH Qnor = 1,5 M/Ix. HailTu maponpoHHIIaeMoCTh U pacxo/l TEIUIa Ha MPOLIECC

CYIIIKH.
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0) I[lopsaoxk mnpoBedeHHs] TPOMEKYTOUHOH AaTTECTAMHU, MOKA3ATeJM W KPUTEPUH
OlleHUBAHMS:

[TpomerxyTouHas arTecTanus no JucuuIuimHe «Macco- U TEeIUIONEePEeHOC B TeTEPOTreHHBIX
CHUCTeMax» BKIIIOYAET TEOPETHUECKHUE BOIPOCHI, MO3BOJISAIONIME OICHUTHh YPOBEHb YCBOCHHS
00yJarmUMUCs 3HAaHUH, U TIPAKTHYECKUE 3aaHMs, BBISBISIIOIINE CTENCHh CHOPMHUPOBAHHOCTH
YMEHHH U BIaJICHUNA, TPOBOAUTCA B (hopMe HK3aMeHa.

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

IToka3aTenu U KPUTEPUHU OLIEHHBAHUS IK3aMeHa:

— Ha OLICHKY «OTJIHMYHO» (5 6ayioB) — 00ydaromuiicss JeMOHCTPUPYET BHICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBINMOJHSAET IMPAKTUYECKHE 3aJaHus, CBOOOJHO OIEpPHPYET
3HAHUSAMU, YMEHUSMHU, TPUMEHSET UX B CUTYallUAX MOBBIIICHHON CIIOKHOCTH.

— Ha OILICHKY «Xopomo» (4 6aina) — oOyJaronuics IeMOHCTPUPYET CPEHUN YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTEIIbHBIC OIMOKH, HETOYHOCTH, 3aTPYAHCHHSI ITPH aHATUTHYECKUX OTIEPaIlUsX, IEPEHOCE
3HAaHUU U YMEHUU Ha HOBbIE, HECTAH/IaPTHBIC CUTYAIUH.

— Ha OIEHKY «YyIOBJIETBOPUTEJIbHO» (3 Oamwia) — oOydaroImMicsS IEeMOHCTPUPYET
MOPOTOBBIN YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B XOJi€¢ KOHTPOJIBHBIX MEpONPHUATUI
JOITYCKAIOTCS OIMUOKH, TPOSBISETCS OTCYTCTBHE OTHCIBHBIX 3HAHWM, YMCHHH, HAaBBIKOB,
00Oy4arolMiCsl HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TPU ONEPUPOBAHUU 3HAHHUSAMH U
YMCHHSIMH TTPU MX TIEPEHOCE Ha HOBBIC CUTYAIINU.

— Ha OLEHKY «HEYJIOBJIETBOPUTEIbHO» (2 Oamna) — oOydaromuics AEMOHCTPUPYET
3HaHusi He Ooiyee 20% TEOpPEeTHMUECKOTO MaTepualia, JOMYCKAaeT CYIIECTBEHHBbIC OIIMOKHU, HE
MOJKET TOKa3aTh MHTEIUICKTYaIbHbIE HABBIKH PEIICHUS MPOCTHIX 3a7au.

— Ha OLICHKY «HeyJ0BJIeTBOPUTEJabHO» (1 0amt) — oOydaromuiicss He MOXET MOKa3aTh
3HaHMS HAa YpPOBHE BOCIPOM3BEACHHS M OOBbsACHEHUS WHPOpMAIMU, HE MOXET I[0Ka3aTh
WHTEIICKTYaTbHbIC HABBIKW PEIICHUS TPOCTHIX 3a]1a4.
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