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Pa6ouas nporpamma cocrasieHna Ha ocHope @I'OC BO - GakanaBpuar 110 HalpaBJIeHHIO
noarorosku 22.03.02 Meramtyprus (npukas Muno6paayku Poccun ot 02.06.2020 r. Ne 702)

PaGouasi mporpaMMa paccMOTpeHa H 000peHa Ha 3aceflaguu Kadeaps, MeTamtypriu 1
xuMmudeckux texnosoruit 08.02.2023, mpotoxon Ne 5

3aB. kadeapoit A.C. Xap4eHKo

PaGouast mporpamma omoGpena Meroamdeckoif kommccuedt MMMuM 09.02.2023 .
mpoToxon Ne 5 '
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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. iapquKo

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

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszauuu B 2026 - 2027
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTUI

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM ro1y Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

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




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[enbro ocBOCHUS AUCUUILINHBI «DU3nUEcKast XUMHUS SIBISIETCS:

JOCTH>KEHHUE BO3MOKHOCTH OMUCHIBATh BPEMEHHOMU X0]1 XUMHUYECKUX
(GU3UKO-XMMHYECKUX TPOIECCOB HAa OCHOBE HCXOJHBIX CBOMCTB CHUCTEM M BEIIECTB HX
COCTABJISIIOLIUX, & TAKKE KOHEYHBIN PE3yJIbTaT COOTBETCTBYIOIIMX IIPOLIECCOB.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

JNucuunnuna @usnyeckas XUMHUS BXOAUT B 00s3aTelbyl0 4YacTb Y4eOHOro IjIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YyMEHHMs,  BJaJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHS JUCIUTUTUH/ IPAKTUK:

OO01mas 1 HeOpraHUYECKask XUMUS

dusuka

Nudopmarrka u nabhopMalioHHbIE TEXHOJIOTUI

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOM IUCIMILIMHBI OyIyT
HEOOXOUMBI IJIS1 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

OCHOBBI METAITYPrU4e€CKOr0 MPOU3BOACTBA

MarepuanoseneHue

AHanu3 yucioBoi uHpopmaIun

MopenupoBaHue NpoIeccoB U 00bEKTOB B METAJLTYprUU

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

B pesynbrate ocBoeHMs AUCHUILIUHBI (MOayssl) «Pu3nyeckas XUMUS) 00ydaroluiics
JIOJKEH 0071a/1aTh CIICAYIONIMMU KOMIIETEHIIUSMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-1 Crnocoben pemath 3ama4u NpoGECCHOHATBHOW ACSITEIBHOCTU, MPUMEHSST METOIbI
MOJICTTUPOBAHUS, MATEMATHYECKOTO aHAJIN3a, €CTECTBCHHOHAYYHBIC 1 OOIICHH)KCHEPHBIC 3HAHS

OIlIK-1.1 Hcnone3yeT ecTeCTBEHHOHAy4YHbIE 3aKOHBI M IPUHLUIIBI NPU PEIICHUH
IIPaKTUYECKUX 3a7a4

OIIK-1.2 Pemraer cranmapTHele nOpogecCHOHATbHBIE 3aJaud C IPUMEHEHHEM
00IIIeMHKEHEPHBIX 3HAHUU

OIIK-1.3 [IpuMeHssieT MeTOAbl MOJEIMPOBAHMS M MAaTEMaTHYECKOro aHaiau3a I
pELIEHNS 3a/1a4 TEOPETUYECKOr0 M MPUKJIAJHOTO XapaKTepa




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

YUCJIC:

— KoHTakTHas padorta — 106 akaj. gyacos:
—aynuropHas — 102 akaj. 9acos;

— BHEAyJUTOpPHAs — 4 aKaJ1. 4acoB;

— caMOCTOsITeNIbHAS paboTa — 2,3 aKaj. 4acos;

— B (hopme npakTuaeckoit moarotroBku — 0 aka. yac;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac
®dopma aTTeCTaluu - SK3aMEH
AynuropHas s s
o | xouTaxTHas pabora E = dopma TeKyIero
= s X Bu KOHTPOJIS
Paznen/ Tema 3 (B axaz. acax) B A y P Koxn
S & ©| camocrosTenbHO YCIIEBaEMOCTH U
JIACIMTUTHHBI 5 g « . KOMITETCHIIUH
O 2 5 paboTs POMEKYTOTHON
nmab. | mpakrt. | 5 & ATTeCTAIIH
Jlexk. = ® 1T
3aH. | 3aH. [Q &
1. Pazmen 1. Tlpeamer wu
METOIBI, IOHATHA U 3aJaud
(hu3nUecKol XUMUK
ITogroroska k
naboparopHon
pabote Nel,
pabota c
6ubnuorpadpuuec
1.1 XUMH4YecKas KHM MaTepuasam, OIIK-1.1,
JlaGoparopHast pabora
TEpMOJMHAMUKA. 3aKoHbI| 2 6 4 6 MO/ITOTOBKA K Nel. VETHELH OMDOC OI1K-1.2,
TEPMOTUHAMHUKH. BeImoHeHnto PI'P Y poc-. OIlK-1.3
Nel
«TepmonuHamMu4e
CKUH aHamu3
XUMHYECKUX
peakuuin
HWroro no pazneny 6 4 6
2. Pazmen 2. Xumuueckoe u
(a3oBoe paBHOBECHE
21 Koncranra
IToaroroBka k
XAMHYIECKOTO N
. naboparopHoii | JlaboparopHas pabora
paBHOBecCHsI, €e CBOWCTBA, Sore No2 N2 VeTHEL OO
CrocoObl BBIPKEHHSI. pabote ez, 8o Y poc, OIIK-1.1,
H pabora c cnaya PI'P Nel
alpaBJICHUE IIPOLIECCOB| 2 8 10 8 616 T .| OIIK-1.2,
s H30TCpPMIHECKHX nonorpaduuec |«TepMoanHaMudecKuit OIK-1.3
KUM MaTepuallaMH.| aHaJIn3 XUMHUYECKUX
YCIIOBHSX, M30TepMa o .
peaki Banr-Tobda. OJITOTOBKA K peaxImiiy
% otuery o PI'P 1.
paBHEHUE n300apbl
Wroro no pazaeny 8 10 8
3. Pazpmen 3.
TepMonuHAMUYeCKass — TEOPHS
pacTBOpOB
3.1 CrniocoObl BhIpaKeHHS IToaroroBka k
cocTaBa PacTBOPOB. JTab0paTOPHOI OIK-1.1
WneanbHebie, peanbhble| 6 4 6 pabote Ne3, JlaGoparopHast paborta OHK-ll 2’
pactBOphl. 3akoH Payis, pabota ¢ Ne3, yerHblii ompoc OHK-ll 3’
3akoH ['eHpu.DKCTpaKius oubnuorpagpuiec '
U 3aKOH pacpeieseHusl. KUM MaTepuanaMu
Hroro no pazaeny 6 4 6




4, Pazgen 4. JImarpammbl
COCTOSTHHS
JIBYXKOMITOHEHTHBIX CHCTEM
41 IIpaBuno ¢as. IloaroroBka k
Crioco0b1 MIOCTPOCHUS JTa00paTOpHOI

OIIK-1.1,
JUarpamMm cocrosHus. 6 10 6 13 pabote Ned, Jlab6opaTopHas paboTta OIK-1.2
Tumst JuarpamMmm ' pabota c Ned, yetHsIit ompoc. OIK-1 3’
COCTOSIHUS JBOMHBIX 6ubmuorpaduuec '
CILJIABOB. KUM MaTepuagaMu
Hroro no pasaeny 6 10 6 1,3
5. Pazgen 5. Xummueckas
KHHETHKA
5.1 OcHoOBBI (opManbHOM
KUHCTHUKH. 3akoH IToxroroBka K
JIEHCTBYIOIINX Macc, nabopatopHoOn OMK-1.1
KOHETAHTA - CKOPOCTH| 5 8 6 8 1 padote Nes, YcrTHBIi onpoc OIIK-1.2,
peakuuu, e€ CBOWCTBa, pabora ¢ OIK-1.3
ompeneneHue.  Peakium oubnuorpagpudec
Pa3INYHBIX MOPSAKOB, HX KUM MaTepuaIaMH
KUHETHKA.
HWroro no pazneny 8 6 8 1
Hroro 3a cemectp 34 34 34 2,3 9K3aMeH
Htoro no aucuumiinae 34 34 34 2,3 9K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

OOpa3oBarenbHble TEXHOJIOTUU — 3TO LIEJIOCTHAs MOAEIb 00pa30BaTENBHOIO IIpolecca,
CHCTEMHO OIpeaeIstonmas CTPYKTYpY M COAEp)KaHUE JEsTeIbHOCTH OOEHX CTOPOH 3TOTO
nporecca (IpernojaBaTenss M CTYAEHTA), HMMEIOMIAs LEIbI0 JOCTH)KEHUE IUIAHUPYEMbIX
pe3yibTaTOB C TMOMPAaBKOM HAa  WHAMBHUAYyalIbHbIE OCOOCHHOCTH €ro  y4YacTHHKOB.
TexXHOJOrMYHOCTh Y4eOHOIo Ipolecca COCTOMT B TOM, 4TOOBI caenaTh y4eOHBIH Ipolecc
MIOJTHOCTBIO YIIPABIISIEMBIM.

OCHOBHBIMU IIpHU3HAKaMU 00Pa30BaTEbHON TEXHOJOTHH B €€ COBPEMEHHOM IOHUMAHUU
SIBIISTFOTCSL:

— ZieTallbHOE OIMCaHue 00pa30BaTENbHBIX LIETIeH;

— TMO3TanmHOe omnucaHue (MPOEKTUPOBAaHME) CIHOCOOOB  JOCTMXKEHHUS — 3a/laHHBIX
pe3yabTaTOB-LIENEH;

— HCIIOJIb30BAaHHE OOpaTHOM CBSI3U C LEIbI0 KOPPEKTUPOBKH 0OPa30BaTEIBHOTO
npolecca;

— TapaHTUPOBAHHOCTH JOCTHTAEMBIX Pe3yJIbTaTOB;

— BOCIPOM3BOJIMMOCTh 00pa30BaTEIbHOIO Mpolecca BHE 3aBUCUMOCTH OT MacTepCTBa
Ipero1aBaTeds;

— ONTUMAJIBHOCTB 3aTPauyuBaEMbIX PECYPCOB U YCHIIUH.

Peanm3anus KOMIIETEHTHOCTHOTO MOXOA MPEIyCMaTPUBACT UCTIOIH30BAHNE B YI€OHOM
npolecce AakTHUBHBIX W HHTEPAKTHBHBIX (OpPM NpPOBEAEHUS 3aHATUH B COYETAHUU C
BHEAYIMTOPHOU PabOTOH ¢ 1ebI0 GOPMUPOBAHUS B PA3BUTHS MTPO(ECCHOHATLHBIX HABBIKOB.

TpaauumonHele 00pa3oBaTelbHblE TEXHOJIOIMH OpPUEHTHPYIOTCS HA OpraHU3alLUIo
00pa30BaTeNLHOTO  TPOLIECCa, MPEANOJNATAIONIYI0 TMPSAMYIO  TPAHCISAIUIO 3HAHUH  OT
npenojiaBaTess K CTyIeHTY (IPEeUMYILECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UIUTIOCTPATUBHBIX
METOJI0B 00y4eHUs1). YueOHas AeATeIbHOCTh CTYJ€HTa HOCUT B TaKUX YCJIOBUSX, KaK IPABUIIO,
PENpOIYKTUBHBIN XapakTep.

@®opMbl y4eOHBIX 3aHATHUH € UCIIOJIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

WudopmanmonHass JeKIUs —  [OCIENOBaTeIbHOE  HW3JIOKEHHWE Marepuaia B
JUCLUIUIMHAPHOM JIOTHMKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOAJbHBIMU CpEACTBAMU
(MOHOJIOT MpernoaaBaTes).

JIaGoparopHas paboTa — opranu3anus y4eOHoH paboThl ¢ peallbHBIMU MaTepHaIbHBIMHU U
UHPOPMAIMOHHBIMA O0BEKTaMH, OJKCIIEPUMEHTaIbHAs padoTa ¢ aHaJOrOBBIMH MOJCIISIMH
peasbHBIX OOBEKTOB.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arommMxcst
IIpencrasneno B npuiioxeHuu 1.

7 OueHOYHBIE CpeACTBA AJIsl IPOBeeHH s POMEKYTOUHOI aTTecTAlMI
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

l.bokmreiin b. C. ®dusnueckas XuUMusa: TEPMOAMHAMUKA M KUHETHKA [DIEKTPOHHBIN
pecypc] : yuebnoe nocobue / b. C. bokmrreiin, M. . Mennenes, 0. B. [ToxBucHeB. — DIIEKTPOH.
maH. — MockBa :  MUCHUC, 2012. — 258 ¢ — Pexum gocryma:
https://e.lanbook.com/book/47443

2. ®usnueckast xumust : yaeoHoe nocodue / D. B. Tronpauna, C. I1. Knoukosckwii, H. HO.
CeeunukoBa u ap. ; MI'TY. - 2-e uzn. - Marautoropck : MI'TY, 2017. - 127 c. : wun., quarp.,
rpad., TabII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514
311/3506.pdf&view=true - MakpooObeKT. - TeKcT: MeKTpOHHBIH. - MMeercs medaTHbIH

amamnT



https://e.lanbook.com/book/47443
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514311/3506.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514311/3506.pdf&view=true

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Xumudeckasi KHHETHKa M aJCOPOIIHsI: METO. YKa3aHUs ISl CTYJACHTOB 10 JUCIUTUTMHE
"Ousuueckas xumus" / [D. B. Hdronpauna, C. I1. Knoukosckuii, H. 0. CBeunukoBa u ap.] ;
MI'TY. - Marauroropck : MI'TY, 2013. - 1 snekrpon. ont. auck (CD-ROM). - 3ari. ¢ tutys.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1123
436/1258.pdf&view=true - MakpooObekT. - TeKCT : 3IeKTpOHHBIA. - CBEICHUS TOCTYITHBI
taxxke Ha CD-ROM.

2.IToBepxHOCTHBIC siBICHUS. AncopOums : yueOHoe mocobue / A. H. Cmupnos, H. 1O.
Cgeu-aukoBa, C. B. Onuna, 3. B. Monpauna ; MI'TY. - Marautoropck : MI'TY, 2017. - 1
anek-tpoH. ont. guck (CD-ROM). - 3Barn. ¢ tutym. odkpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1139
847/3417.pdf&view=true - MakpooObekT. - Tekcr : anekrponnsiid. - ISBN 978-5-9967-0966-3.
- CBenenus noctynusl Takke Ha CD-ROM.

3. TopuikoB, B.M. OcHoBbl ¢usuueckoit xumuu : y4eOnuk / B.W. Topmkos, U.A.
KysnenoB. — 6-¢ uzn. — MockBa : Jlabopatopus 3nanumii, 2017. — 410 c¢. — ISBN
978-5-00101-539-0. — TekcrT : anexkrponHbli // JIaHb : 3JIeKTPOHHO-OMOIMOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/97412

B) MeToanyeckune yKazaHus:

1. JTabopaTopHbIif MPAKTUKYM 0 (PU3NUIECKON XUMHH : YIeOHO-METOIMYEcKoe rocooue /
A. H. Cmupnos, H. FO. CeeunukoBa, C. B. FOnuna, 3. B. {ronpauna ; MI'TY. - MarHutoropcex :
MI'TY, 2017. - 1 snmektpon. ont. auck (CD-ROM). - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136
592/3177.pdf&view=true - MakpooObeKkT. - TekcT : 3yIeKTpOHHBIA. - CBEACHUS JOCTYITHBI
takke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpammuoe o0ecneuenne

Haumenosanue .
1o Ne morosopa Cpoxk neiicTBuUS TULIEH3UU
7Zip CBOOOTHO PACIpOCTPaAHIEMOE 0eccpoyHO
FAR Manager CBOOOIHO pacpocTpaHsIeMoe 06eccpoyHO
Bpaysep Yandex [cBoGoaHo pacmpocTpansemoe OECCPOUHO

IIpodeccnonasibubie 0a3bl JAHHBIX 1 HH(POPMALMOHHBbIE CIIPABOYHBbIE CHCTEMbI
Hassanue kypca Ccpuika

Hanumonanbuas
uHpopManronHo-anaauTHueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii  MHJIEKC Hay4YHOTO IMTUPOBAHUSI
[Touckosas cuctema Axagemus Google (Google
Scholar)

Wudopmanmonnas cuctema - EanHOe OKHO
JIOCTYTIa K HHGOPMAIIMOHHBIM pecypcam
denepanbHOE TOCYIAPCTBEHHOE  OIOIKETHOE
YUPEIKIACHUE «DenepanbHbIT unctutyT|URL: http://www1.fips.ru/
IPOMBINIIEHHON COOCTBEHHOCTH

Poccuiickas  ['ocynmapctBenHass  OubamoTtexa.
Katanoru

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

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

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



https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1123436/1258.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1123436/1258.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1139847/3417.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1139847/3417.pdf&view=true
https://e.lanbook.com/book/97412
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136592/3177.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136592/3177.pdf&view=true
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/

DNIEKTPOHHBIE PECcypchbl OMOIMOTEKU
MI'TY um. I'.11. HocoBa
9 MaTepuaJibHO-TeXHHYeCKOe o0ecredeHue TUCIIUITHHBI (MOTYJIs1)

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

MarepuanbHO-TEXHHUECKOE 00ecreueHNe JUCIUTUINHBI BKITIOUACT:

1. Yuebnas ayauropust Uit IPOBECHUS 3aHATUHN JICKIIHOHHOTO TUIIA OCHAIIICHA!

- TEXHUYECKHMMH CPEICTBAMU OOY4YEHMs, CIY)KallUMU Ui IpPEJCTaBICHUA ydeOHOI
uHpopManuu OOJIBIION ayAUTOPUH: MYJIbTUMEIUHHBIMH CPEICTBA XPaHCHHS, NEpeaaydl U
MpeACTaBICHHS Y4eOHOH HHPOPMAIIHH;

- CTIeIMAIM3UPOBAHHON MEOETIBIO.

2. YuebHasg ayauTopus Ui HpoBeleHHs JabopaTOpHbIX 3aHATHH «JlaGoparopus
¢du3nUecKoil XUMUM OCHAIIEHA TAO0PaTOPHBIM 000pyIOBaHUEM:

- J1abopaTtopHOE 000pynOBaHME (XMMUYECKas IOCYJa, PEaKTUBBI, BECHI JJAOOPAaTOPHbIE
pasaoruieune BJIP-200, Becwr snextponnsie naboparopusie BK-300, HuskoremmnepaTypHas
naboparopHras sekrporneds SNOL10/10, MarHuTHBIE MEIIAIKH, 3J1. IUTUTKH. ).

- CHIeMaIM3UPOBAaHHON MeOeIbIo.

3. YuyeOHble ayAUTOpUHM Ul NPOBEIEHHS MNPAKTUYECKUX 3aHATUH, TPYIIOBBIX U
WH/IMBUIYAIbHBIX KOHCYJBTAIlMi, TEKYIIEro KOHTPOJS H TPOMEXKYTOYHOW aTTECTAIUH.
OcHalenue: 10cka, MyJIbTUMEIUHHBIN TPOEKTOP, IKPaH.

4. YaeOHas ayauTOpHs Ui TPYIIOBBIX U MHIUBUAYAIBHBIX KOHCYJIbTAUN, TEKYILETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTalluy OCHAILICHA!

- KOMITBIOTEPHOI TexHHKO#1 ¢ makeTrom MS Office, ¢ moakmouenunem k cetu «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTEeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. [Tomenenue 1t cCaMOCTOSATENLHON pabOThI OCHAIIIEHO:

- KOMITBIOTEPHOI TexHHKO#1 ¢ makeTrom MS Office, ¢ moakmouenunem k cetu «HTEpHET»
U C TOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

6. Ilomemienne s XpaHeHHS M HPOPHIAKTHUECKOTOo OOCIYKHUBAaHHUS Yy4eOHOTro
000pyTI0BaHUS OCHAIIICHO:

- CIIeLUAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMy JJIsl XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTa yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus: yueOHO-MeTOMUECKON TOKyMEHTAllUN U MaTepUaoB.


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

Ipuioxkenne 1
6 YueOHO-MeTOoaHUYeCKOe o0ecneyeHne caMoOCTOATEIbHOI padoThl 00y4aloIuXCs

ITo mucnmmmbe «®Pusndeckas XUMUs» NPELyCMOTPEHA ayJUTOPHAs U BHEAYAUTOpHAs
caMoCTOATeNbHAs PadoTa 00yJarOIIHXCsL.

CamocrostenbHas pabota no aucuuiUinHe «®Du3nueckas XHMUsS», HaNpaBICHHAs Ha
yriryOeHue 1 3aKkperieHue 3HaHUH CTYIEeHTa, Ha pa3BUTHE MPAKTHUECKUX YMEHUH, BKIIIOYAET B
cels cremyronye BUabl paboT:

- paboTa C JEKIMOHHBIM MaTepHaJIoM;

- U3y4YCHUE TEM, BBIHECEHHBIX Ha CAMOCTOSATEIILHYIO IPOPAOOTKY;
- BBIIIOJIHEHUE JOMAITHUX WHIMBUIYaIbHBIX 33 JaHUH;

- IOJITOTOBKA K JJa00paTOpHBIM padoTam;

- HOATOTOBKA K IK3aMEHY.

Ilepeuenv nadopamopnuix paoom

1. Ompenenenvie HHTErpaibHON TEIIOTHI PACTBOPEHUS COJIU

2. M3yuenue paBHOBECHs peaklMM B3aUMOIECHCTBUS TBEPJOIO yIiiepoja ¢ €ro TMOKCHI0M

3. TpeTuit KOMIIOHEHT B IBYXCIOWHOM KUKOCTH

4. TlocTpoeHue nuarpaMMbl COCTOSIHUS JBYXKOMIIOHEHTHON CUCTEMBI C IBTEKTUYECKUM
IIPEBpaLICHUEM

JOMAIIHEE PACYUETHO-TPA®UYECKOE 3AJIAHUE Nel
«TepmoguHaMUYecKUil aHAIU3 XUMUYECKUX PEAKITUI»

Uccnenosanue 1

Jlnis peakiuy BBIIOJHUTD CIIEAYIOIIEE:

1.1.CocTaBuTh ypaBHEHHE 3aBUCHMOCTH OT TEMIIEPATYPBI BETMYMHBI TETUIOBOTO P PeKTa
AH®; = f(T) u usmenenus sutponuu 5S°; = f(T).

1.2.Boruncautb BenuuuHbl  ACp, AH®: 2S%;, AG°; n InK, npu Heckombkux
TEMIIepaTypax, 3HaYeHUsI KOTOPBIX 3aJaf0TCs TEMIIEPATyPHBIM HHTEPBAJIOM U IIIarOM
temmneparyp. [lonydeHHble 3HaU€HUS HCIIONB3YIOTCS TPU OCTPOSHUH TpapHUKOB B KOOPANHATAX
ACp_ T; AH —=T; ASOT -T; AGOT -Tn ll’le - 1T.

1.3.ITomw3ysice rpaduxom InK, — 1/T , BeIBecTn npubauxkeHHoe ypasHenue suja Ink, =
A/T +B, rtne A, B-—mocTrosHHbIE.

Hccnenosanue 2

2.1. Ucnonp3ys mpaswmiio (a3 ['ud6ca, st paccMaTpruBaEMOM CHCTEMBI OIIPEIECTUTh
KOJIn4YecTBa (a3, He3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTETEHEH CBOOOIbI.

2.2. OnpenenuTb BO3MOKHOE HalpaBlieHUE MPOTEKaHHsI UCCIIEAYEMOM peakliuu 1
paBHOBECHBIHN cocTaB ra3oBoi ¢a3sl npu Aasinenuu (klla) u remneparype (K). [Ipu pemennn
337124 UCII0JIb30BaTh BBIBEJICHHOE B UCCIen0BaHuM 1 saMnupuyeckoe ypaBHenue InK,=A/T+B u
JlaHHBIE 00 UCXOJIHOM COCTaBE ra30Bo (pa3bl

2.3. YCTaHOBHTD HalpaBJIEHUE CMEIIEHUS COCTOSHUS paBHOBECHUS pacCMaTpUBAEMOM
CUCTEMBI TIPH:

a) YBETMUYEHUH JIaBJIeHUs (TIOCTOSIHHAS TEMIIepaTypa);

0) yBEJIMYEHUH TeMIIEpaTyphl (IIOCTOSTHHOE J1aBJICHUE).

JTOMAIIHEE PACUETHO-TPA®OUYECKOE 3AJIAHUE No2
«XuUMHYecKass KHHETHUKAY
DopmMyIHPOBKA 3aJaHUS
Hccnenosanue 1



Jnst peakiuu A+B — mpoyKThl peakiiuu, HauajlbHble KOHIEHTpaIuu (C,) BemectB A u B
PaBHBI U COCTABIIAIOT: Co(A)=Co(B) =co=.... MOJIB/ M (komoHka 6, Tabi. 20).

N3meHeHune KOHIIEHTpaluii BeecTB (Cj) BO BpEMEHH (Tj) IPHU pa3IMUHBIX TEMIIepaTypax
(Ti) HaxomsTCS B CTPOKE COOTBETCTBYIOIIEH HOMEPY 3ananus Ta06:1.20. Haiitu sHepruto
axtuBanuu (E), npemdkcnoHeHInambHbI MHOXKHUTEND (Ko) 1 Bpemst (Ts), 32 KOTOpoe ... % BemecTs
A u B (xononka 21, Ta6u. 20.) npu Temneparype Ts = ... K (kononka 20, Ta6:n. 20) nmpeBpaTutcs B
MPOJIYKThI PEAKIUH.

Cnucok 8onpocoe 01a ycmnozo onpoca:

1. OcHoBHbIE NOHSTHS TEPMOJUHAMUKHY.

2. Ilepsslii 3akoH TepMoarHaMuku. [lonsaTHe 0 TeroBoM 3¢ dexTe, TermoTs 00pa3oBaHus,

TOpEHus1, pacTBOpeHus, (pa3oBbIX mpeBparienuii. 3akoH ['ecca. Pacuersl mo 3akony 'ecca.

Briusinue Temneparypsl Ha TEIUI0OBOH 3G exKT.

3akon Kupxroda. PacueTs! TeruioBbix 3¢ dektoB no 3akony Kupxroda.

Bropoil 3aK0H TEpMOJIMHAMUKH.

TepmoauHaMudyeckne (QyHKIUH, XUMUYECKUN MOTEHIMAJ, OOIIMEe YCIOBHS PaBHOBECHS

cucreM. OHeprusi ['mb0ca u sHeprus [enbMronbua Kak KpPUTEPUM, ONpPEIEISIOLINE

HAIpaBJICHUE U Npees IPOTEKAaHUS IPOIIECCOB B HEU30IUPOBAHHbBIX CHCTEMAX.

7. Ilonarue o ¢a30BOM paBHOBECHM, OCHOBHBIE OIpeieNeHHs (Ha30BOro pPaBHOBECHS.
[TpaBuio ¢a3 'nb0ca, ero npuMeHeHHe.

8. da3oBoe paBHOBECHE B OJIHOKOMIIOHEHTHBIX CUCTEMAX. VYpaBHeHUe
Knaysuyca-Knaneitpona, pacueTsl OCHOBAaHHBIE HA ’TOM YpaBHEHHE.

9. VYcioBHs XMMHUYECKOIO paBHOBECHS. 3aKOH JEHCTBYIOIIMX Macc (TEPMOAMHAMUYECKU).
KoHcTanTa XMMHUY€ECKOro paBHOBECHSL.

10. Buzb! KOHCTaHT paBHOBecHs. PaBHOBECHUS B FeTEPOreHHBIX CHCTEMaX.

11. BausiHue TemnepaTypbl Ha KOHCTAaHTY PaBHOBECHS.

12. HanpaBnenue peakiuii B 3aKpBITBIX CHCTEMaX. YpaBHEHHE H30TEPMbl XUMHUYECKOU
peakuun Bant-I'odda, ee mpakTuueckue npuaoxkeHus. YpaBHEHUE H300apbI-U30XOPHI
peakuuu. Meronbl pacyeTa KOHCTAaHTBI PABHOBECHS.

13. [IpaBuo Jle-lllarense, ero mpakTUYEeCKOe MPUMEHEHHWE. BimsHue naBlIeHUS Ha
NI0JIO’KEHNE paBHOBecHs. PeanbHble raspl. OnucaHue peaabHbIX I'a30B C UCIIOIb30BaHUEM
BUpHAJIbHBIX ypaBHeHUU. Temneparypa boins. CMbicn BUpHAIbHBIX KO3()(QHUIIMEHTOB.
VYpaBuenue Ban-nep-Baanbsca. Opdext xoyns — Tomncona. TemnepaTypa UHBEpCHU.
CxunxeHue ra3os.

14. Onpenenenuie noHsATHs “pacTBOp”’. CriocoObI BBIpaKEHHsI COCTaBa pacTBOPOB.

15. BausiHue pazauuHbIX (GaKTOPOB HA PACTBOPUMOCTD.

16. Mogenu pacTBOpOB: HcaIbHBIE (COBEPIICHHBIE) H OECKOHEYHO pa30aBlieHHBIE PACTBOPHI,
UX OTJINYME OT pPEalIbHbIX PaCTBOPOB.

17. 3axons! Payns u 'enpu. [lapunanbHbie MoJIipHBIE BEIUUNHBI, X OMpPEJIEICHUE.

18. CpoiicTBa pa30aBiIeHHBIX PaCTBOPOB HE AIIEKTPOIUTOB. J[aBieHue mapa HajJ pacTBOPOM,
TeMIeparypa KUMeHus u 3amep3anusi. OCHOBHBIE MOHATHS XUMUYECKOW KMHETUKH.

19. Crioco6b1  onpezneneHust ckopocTd peakuud. DopmanbHas KUHETHKa T'OMOTEHHBIX
peakumii. 3akoH AercTByromux macc. [lopsakn peaknnii 1 UX MOJIEKYISIPHOCTh. Peakunn
IIEPBOTO, BTOPOIO U N-TO nopsakoB. KuHeTnueckne ypaBHEHUs U1 PEAKLUI Pa3IUUHBIX
MOPSIKOB.

20. Iepuon nomynpepamieHus. KoHcTanTa CKOPOCTH peaklnu, ee CBOWCTBA, pa3MEPHOCTH U
onpezeneHus. Meronapl onpeneneHus Nopsaka peakuuu. [IoBepXHOCTHOE HaTsKEHUeE,
METO/bI €0 U3MepeHusi. AJICopOIus, OCHOBHBIE TIOJIOKEHUS M YpaBHEHHS aZICOPOIUH.

o s wW



Ipuio:xxkenue 2

7 OIIeHO‘leIe cpeacrea AJisd MpoBEeACHUSA HpOMe)KyTO‘lHOﬁ aTreCcralnum

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OLEHOYHbIE CPEACTBA ISl IPOBEACHUSA NIPOMEKYTOUHON aTTeCTAlUM:

CTpyKTYpHBIH 3JIEMEHT
KOMIIETEHIH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHbIE CpescTBa

OIIK-1 Cnocoben peuiaTh 3aaa4u HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTH, ITPUMCHASA METOAbI MOACIIMPOBAHU, MAaTEMAaTUYCCKOTI'O aHaIn3a,
CCTCCTBCHHOHAYYHBIC U O6HIGI/IH)K€H€pHI)I€ 3HaHUA

OIIK-1.1

HCHOJ’ILSyeT C€CTCCTBCHHOHAYYHbIC
3aKOHbI W NPUHOUIIBI IIPpH PCUHICHUN
IMPAaKTUYCCKUX 3aaa4

HpHMepHLIC BOIIPOCHI K 3K3aMCHY:

1.
2.

ok

10.
11.
12.

OcHOBHBIE IOHATHS TEPMOJAUHAMUKH.

[TepBsiit 3akoH TepMoanHaMuky. [ToHsTHE O TermnoBoM 3¢ deKTe, TEmIOThI
o0pa3oBaHusi, TOPEHUS, pacTBOpPEHUs, (ha30BBIX IpeBpalieHuid. 3akoH ['ecca.
Pacuersl o 3akony I'ecca.

Biustaue TemriepaTypsl Ha TEIUIOBOU AP QEKT.

3akon Kupxroda. Pacuets! TernoBbix 3¢ ¢dektoB no 3akony Kupxroda.
BTtopoii 3aK0H TEpMOIMHAMHUKH.

TepmoauHaMuyeckne QyHKIMU, XUMUUECKUH MMOTEHIIMAI, OOIHE YCIOBHS
paBHOBecHsl cucteM. DHeprusi [’ m66ca u sneprus ['enbMrosnplia Kak KpUTEPUH,
ONpEACIAIONINE HANPABIEHUE U IIPEIeN IPOTEKaHUsI IPOLIECCOB B
HEU30JIMPOBAHHBIX CUCTEMAX.

[TonsiTHE 0 pa30BOM paBHOBECUH, OCHOBHBIE ONpeeeHNs (Ha30BOro
paBHoBecusl. [IpaBuno ¢a3 ['m06ca, ero npruMeHeHue.

da30B0O€ paBHOBECHE B OJTHOKOMIIOHEHTHBIX CHCTEMaX. Y paBHEHHE
Knaysuyca-Knaneitpona, pacueTsl OCHOBAHHBIE HA TOM ypaBHEHHUE.

VY ¢10BHS XMMHUYECKOTO PABHOBECHUS. 3aKOH JEMCTBYIOIIUX Macc
(TepmonuHamuueckuil). KoHcTaHTa XMMHUECKOTO paBHOBECHSI.

Buael koHCTaHT paBHOBeCHs. PaBHOBECHS B TETEPOTr€HHBIX CUCTEMAX.
Bnusinue temnepaTypbl Ha KOHCTaHTY PaBHOBECHS.

Hanpasnenue peakuuii B 3aKpbITBIX CUCTEMAaX. Y paBHEHUE U30TEPMBI
xummndeckoi peakiuu Bant-I'odda, ee npakruueckue npunoxeHus.




CTpyKTYpHBIN 2JIEMEHT
KOMIICTCHIINU

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O11eHOYHBIE Cpe€acTBa

VYpaBHeHHE N300apbI-U30X0PhI peakui. MeTo bl pacueTa KOHCTaHThI
paBHOBECHS.

13. TIpaswiio Jle-Illatenbe, ero npakTUYecKOe MpUMEHEHHE. BiiusHue naBneHus Ha
I10JIO’)KEHHUE PABHOBECHS.

14. Omnpenenenue nousaTus “pactpop”’. CriocoObl BEIPAKEHHS COCTaBa PaCTBOPOB.

15. Bnusnue pa3nuyHbIX (paKTOPOB HA PACTBOPHUMOCTb.

16. Mopenu pacTBOPOB: HcaIbHBIC (COBEPIIICHHBIE) M OECKOHEUHO pa30aBICHHBIC
PacTBOPHI, X OTINYHME OT PEAIbHBIX PaCTBOPOB.

17. 3axounsl Payns u I'enpu. [lapunanbHbie MOJISIpHBIE BETHUUHBI, HX OMPEIEICHUE.

18. CgoiicTBa pa30aBIIEHHBIX PACTBOPOB HE JIEKTPOIUTOB. JlaBiieHne apa Hal
pacTBOpOM, TeMIIepaTypa KUMIEHUS U 3aMEep3aHHUsL.

19. OcHOBHBIC IOHSTHS XUMHUYECKOH KHHETUKHU.

20. Crnoco6bl onpeaeneHus: CKopocTu peakiuu. GopmaabHasi KWHETHKA
TOMOTEHHBIX peakiuil. 3aKOoH JEHCTBYIOIINX Macc.

21. Tlopsoxu peakiuii U UX MOJEKYJISIPHOCTb.

22. Peakuuu mepBoro, BTOPOTro M N-ro MOPSIIKOB.

23. Kunerndeckue ypaBHEHHs JUJIsl pEaKIUN Pa3IUYHBIX MOPSIKOB.

24. Tlepuon moynpeBpaIieHus.

25. KoHcTaHTa CKOPOCTH PEaKIliy, €€ CBOMCTBA, Pa3MEPHOCTH M OMPEICICHHUS.

26. MeToanl OnpeIeIIeHUs TTOPSIKA PEAKITHH.

OIIK-1.2

Pemraer CTaHJIapTHbIE
npodeccuoHanbHbIe 3a1aun c
MpUMEHEHHUEM 0OIIIENHKEHEPHBIX
3HAaHUU

3aoauu ons camocmoamenvHo2o peueHus.

1./IBa rpamma Bo3/1yxa H300apHO HArpeBaroT OT HyJs 10 ogHOro rpanayca Llenbcus
npu naBienuu 1 armocdepa. [moTHOCTH BO3MyXa ITpH 0°C cocrasisier 0,00129 r/cm®,
Haiinute paboty pacumpeHus.

2. YeMy paBHO U3MEHEHUE SHTPONUU NPHU NepexoAe | Mo a30Ta U3 COCTOSAHUSA,
COOTBETCTBYIOIIETO HOPMAJIbHBIM YCIIOBUSAM, B COCTOSIHUE, COOTBETCTBYIOIIIEE
CTaHAapTHBIM ycioBusM, eciu Cp = 7/2 R. Oxapakrepusyiite criocoObl nepeaaun
B3aMIMHOT'O BJIUSTHUS aTOMOB B OPraHUYECKIX MOJIEKYIax.

3. B rasosoii cmecw, cocrosieii u3 CO, H,O, Hy u CO, , T1e Kak10ro ra3za ObIIo B3STO

10 OTHOMY MOIJTIO, TIPOTEKAET PEAKLIMS C ST Y Yycio moreid




CTpyKTYpHBIN 2JIEMEHT
KOMIICTCHIINU

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O11eHOYHBIE Cpe€acTBa

CO3 B cocTosinum paBHoBecus paBHO 0,16. HaliTh KOHCTaHTY paBHOBECHS pEaAKIIUH.
4. IIpu cuntes3e ammuaka npotekaeT peakiust: 3Hyry + Noy = 2NH;3 (. ITpu 298 K nis

sToi peakiuu Kp =6 105, a o I_gga\ug) = - 46,1 xJ»x/mMoab. OLIeHUTH
TEMIIepaTypy, TPy KOTOPO KOHCTaHTa PaBHOBECHS peakluu OyaeT paBHa 1, monaras
YTO TEI10BOM 3((HEKT MPaKTUUECKH HE 3aBUCHUT OT TEMIIEPATYPHI.

5. Ckoubko nporieHToB rautepuna (C3HgOs) Hy)KHO pacTBOPUTH B BOJIE, YTOOBI
JaBJIeHHE BOASHOIO mapa 0b110 Ha 1 % HUXKe aBIeHHS HACHIIIEHHOTO Mapa BOJIbI.
6. OnpenenuTh OTHOCUTENFHOE TOHM)KEHUE IaBJICHNUs Tapa HaJ BOAHBIM 10%-HbIM
pactBopoM H3POy.

7. Yncrerii kaamuii satBepaesaet npu 321 °C, a 10%-Hblif pacTBOp BHCMYTa B
KaaMuu — ipu 312 oc, Onpenenurts TEIIOTY MJIaBJICHUS KaJMMUS.

8.JlekamHblil TEMIIEpaTypHBIH K03(D(HUIIMEHT CKOPOCTH peakiuu paseH 3. Bo
CKOJIBKO pa3 BO3pacTeT CKOPOCTh 3TOM peakliu NPy MOBBIIICHUH TEMIIEPATYPhI OT
30 0 100°C?

9.0mpenenuTs neKkaaHblii KOAGOUIMEHT CKOPOCTU PEAKIIUH C SHEPTUe aKTUBAIIUN
60 x/I>x/MOJb IpU HayaIbHBIX 3HAUEHUSAX TeMreparypsl 20 °C, 1400 °C (B ropHe
JOMeHHOM neun) u 1650 o°Cc (B cTanennaBUILHOM KOHBEpTEpE).

OIIK-1.3

[TpuMeHsieT MEeTO/IbI MOJICTTUPOBAHUS U
MaTeMaTHYECKOTO aHasm3a TSt
pelieHusl 3aJa4  TEOPETHUYECKOTO U
MPUKIIAHOTO XapaKTepa

3aoanue na pewenue 3adau uz npogheccuonanrbHol obracmu (Oomauinee
UHOUBUOYATIbHOE 3a0aHUe)

Hccaenoanne 1

Jlnst peakiiuy BBIMOJIHUTD CIIETYIOIIEE:

1.1.CocTaBUTh ypaBHEHHE 3aBUCUMOCTH OT TEMIIEPATYPhl BETUYMHBI TEILIIOBOTO
addexra \H®; = f(T) u usmenenus sutpornun AS°; = f(T).

1.2.Boruncauts BenuuuHbl  ACp, AH®: 2S%, AG°:; n InK, npu Heckombkux
TeMIIepaTypax, 3HaueHUs KOTOPBIX 334al0TCs TEMIIEpAaTYPHBIM HHTEPBAJIOM U [IIarOM
temrneparyp. [loinydeHHbIe 3HaYeHUS UCIIOJIB3YIOTCSI ITPH MTOCTPOSHUH T'PadUKOB B
koopauHatax ACp—T; AH% —T; AS% —T; AG° — T u InK, - 1/T.

1.3.ITonw3yscek rpapukom InK, — 1/T , BeIBecTu npubnmxeHHoe ypaBHeHue Buaa InK,
=A/T+ B, rtae A, B—nocrosanbie.

HccaenoBanue 2




CTpyKTYpHBIN 2JIEMEHT
KOMIICTCHIINU

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O11eHOYHBIE Cpe€acTBa

2.1. Ucnionp3ys npaswmiio (a3 ['ub06ca, i1t paccMaTprBaEMOM CUCTEMBI OIIPEICITUTh
KoJn4yecTBa (a3, He3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTENEHEH CBOOOIBI.

2.2. OnpeaenuTh BO3MOKHOE HaIlpaBJIeHUE IPOTEKAHUS UCCIIEAYEMOM peakiuu U
PaBHOBECHBIN cocTaB ra30Boil (a3el mpu nasienuu (klla) u remneparype (K). Ilpu
pEIIeHNH 3a]Ja41 UCIIOJIb30BaTh BBIBEIEHHOE B UCCIIEIOBAaHUU | HMIMpPUUYECKOe
ypaBHeHue InK,=A/T+B u nanHble 00 HCXOHOM COCTaBe Ia30BOH (a3bl

2.3. YcTaHOBUTD HANPABICHUE CMEILIEHUS! COCTOSIHUS PaBHOBECHS pacCMaTpUBaEeMOi
CUCTEMBI IIPHU:

a) YBEJIMUCHUU JIaBlieHUs (TIOCTOSIHHASI TEMIIEPATypa);

0) yBEJIMYEHUH TEMIIEPATYPHI (IOCTOSHHOE JIaBJICHHUE).

Haiiaute n3mMeHeHre SHTPONKH NP MPOTEKAHUU PEAKIUH MpU TemrepaType 877 °c
CH4 + 2CO =3C(rp) + 2H0

€CIIU AJI yYaCTHUKOB PEaKIMK U3BECTHBI CIEAYIONINE TEPMOIUHAMUYECKUE
JTaHHBIE:

BCHIGCTBO CH4 CO C(rapq)m) HzO
3298 186,26 197,55 5,74 188,72
JIx/(Monp*K)

a 42,06 28,41 16,86 30,00
b*10° 31,50 4,10 4,77 10,71
c* 10° -17,29 -0,46 -8,54 0,33

rze a, b, c — ko3 puImeHTs 3aBUCHMOCTH TEIUIOEMKOCTEH YUaCTHUKOB PEAKIUU




0) Ilopsinok mpoBeaeHUs MPOMEKYTOUYHOM ATTECTAIIUM, IOKA3ATEIM U KPUTEPUH
OLlCHUBAHMUSL:

IIpoMexyTouHass arrecTanuss IO AWCLUIUIMHE BKJIKOYACT TEOPETUYECKUE BOIPOCHL,
MO3BOJISIOIINE OLCHUTh YPOBEHb YCBOCHUS O0O0YYAIOUIMMHUCS 3HAHUH, M MPAKTUYECKHUE 3aaHuUs,
BBISBIISIIOLINE CTENICHh CHOPMHUPOBAHHOCTH YMEHUH U BIIAICHUH, TPOBOAMUTCS B pOPME IK3aMEHa.

DK3aMeH M0 JaHHOW JIWCHUIUIMHE MPOBOJIUTCS B YCTHOH (hopMe MO 3K3aMEHAIMOHHBIM
Owmieram, KaXIbli U3 KOTOPBIX BKIIIOYAET 2 TEOPETUUYECKUX BOMPOCA U 3aj1aya.

Iloxa3arenu u KPUTECPHUHA OLICHUBAHUA IK3aMeEHaA:

— Ha OLIGHKY «OTJHYHO» (5 0ayuioB) — o0y4arouiuiics 1eMOHCTPUPYET BBICOKHMI YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMATHMYECKOe U TIy0OKoe 3HaHue
yueOHOro Martepuanga, CBOOOJHO BBHIMOJHSET MPAKTUYECKHE 3a/laHus, CBOOOIHO ONEpUpyeT
3HAHUSAMU, YMEHUSIMU, IPUMEHSET UX B CUTYallUSIX MOBBIIICHHON CIIOKHOCTH.

— Ha OIICHKY «Xxopomo» (4 Oamna) — oOy4aroluiics JEMOHCTPHPYET CpPEAHH YPOBEHb
c(OPMHUPOBAHHOCTH KOMIICTCHIIMN: OCHOBHBIC 3HAHMS, YMCHHS OCBOCHBI, HO JOIMYCKAIOTCS
HE3HAYUTEIIbHBIC OIMOKH, HETOYHOCTH, 3aTPYAHCHHSI ITPH aHATUTHYECKUX OTICPaIUsiX, TepeHOoce
3HAHWIA U YMEHUI Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— HA OLICHKY «yAO0BJIETBOPUTEIbHO» (3 Oaruia) — o0y4aroniuiicss AeMOHCTPUPYET OPOTOBBIN
YpOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIIUI: B X0JI¢ KOHTPOJIBHBIX MEPONPHUSATHHA JOMYCKAIOTCS
OIIMOKH, MPOSABIAETCS OTCYTCTBUE OTHENbHBIX 3HAHWN, YMEHMH, HAaBBIKOB, OOydarolmuics
WCTIBITHIBAET 3HAYUTEIbHBIC 3aTPYJHECHHS MPHU ONEPUPOBAHUU 3HAHUSIMH W YMEHUSIMU TPU HX
IIEPEHOCE HA HOBBIE CUTYAIINH.

— Ha OLIEHKY «Hey/10BJIeTBOPUTEJIbHO» (2 6aia) — o0yyaroluiicss IeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTuuecKoro MaTepuara, JJ0MyCcKaeT CylleCTBeHHbIC OIUOKH, HE MOKET MOKa3aTh
MHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MPOCTHIX 33/ad.

— Ha OLICHKY «HeY/JA0BJIeTBOPUTEILHO» (1 6ai) — oOyJaronuiics He MOXKET MOKa3aTh 3HAHUS
Ha YpOBHE BOCHPOM3BEACHUS U OOBSCHEHUs HHPOPMAIMM, HE MOXET I0Ka3aTh
WHTEJUICKTyaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1a4.



