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JIucr aktyanusanuu padoyeii nporpaMmbl

Pabouast mporpamMma repecMoTpena, 00CcykaeHa u o100pena s peanuzanuu B 2021 - 2022
yueOHOM rofy Ha 3aceaHuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTammyprud U1 XUMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTaryprud 1 XUMHYECKUX TEXHOJIOTHIA

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

Pabouas nporpamma nepecmotpena, o0cyxeHa u ogoopena i peanuzauuu B 2024 - 2025
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTauTypriud U XHMHYECKAX TEXHOJIOTHI

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. XapueHko




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

[enbro ocBOeHUS TUCHUTUIMHBI «Du3nueckas XuMusi» SBIISICTCS:

JOCTH)KCHHUE BO3MOKHOCTH OMHCHIBATh BPEMEHHOU X0]1 XUMHUYECKUX
(U3UKO-XMMHYECKUX TIPOIIECCOB HAa OCHOBE WCXOJHBIX CBOWCTB CHUCTEM M BEIIECTB HX
COCTABJISIIONINX, & TAKKE KOHCUHBIN PE3YJIbTaT COOTBETCTBYIOIIHMX IIPOIIECCOB.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/JIbHOI MporpaMMal

Juctmuimna ®dusndeckas XUMHS BXOJUT B BapHATUBHYIO YacTh Y4eOHOTO IUIaHA
00pa30oBaTebHON IPOrPaMMBbI.

Jns  wu3ydeHUs  JUCHUIUIMHBL ~ HEOOXOOMMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUILINH/ IPAKTUK:

Xumus

®dusuka

Marematuka

WNudopmarrka 1 HHGOPMALIMOHHBIE TEXHOJIOTUU

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yYeHUS UCHUILINH/TIPAKTHK:

OCHOBBI METAJNTYPru4€CKOro NpOM3BOACTBA

MonenrpoBaHue MpoLEccOB U 00bEKTOB B METAJLTypIUH

3 Komnerenuun odyyarouierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

B pesynbrate ocBoeHMs AUCHUILIUHBI (MOAyisl) «Pu3nyeckas XUMUS» 00ydaroluiics
JIOJDKEH 00J1a1aTh CIEAYIOMUMI KOMIICTEHIUSIMU:

CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yUEHUS
JJIEMEHT
KOMIIETEHIIMH
OIIK-4 TOTOBHOCTBIO COYETATh TEOPHUIO U MPAKTUKY AJIS PEILIEHUS] MHKEHEPHBIX 3a/1a4
3HaTh OCHOBHBI€ MTOHATHS U 3aKOHBI (PU3NYECKON XUMUU
Ymeth OIIPEAEIATh TEPMOJAUHAMUYECKUE XaPAKTEPUCTUKN XUMUUECKUX PEAKLIUN
Brnaners METOJIaMU NPEJICKAa3aHUs TPOTEKAHMSI BO3MOXKHBIX XUMUYECKUX pEaKIUi

ITK-2 cnocoOHOCTBIO BLI6I/IpaTB METOJbI UCCIICAOBAHUS, TNITAHUPOBATH U IPOBOAUTH
H€06XOI[I/IMBI€ OKCIICPUMCHTBI, MHTCPIIPECTUPOBATD PE3YJILTATHI U ACJIATh BBIBOJAbI

3HaTh OCHOBHBIE MTapaMeTphl MPOBeIeHUS GUBNKO-XUMHUECKUX HCCIIET0BaHUN

YMeTh BBI6paTB napaMeTpbl IPOBCACHUS (1)I/ISI/IKO-XI/IMI/I‘-ICCKI/IX HCCIIeOBaHUM

BJ'Ia}IeTI) HaBbIKaMU ITPOBEACHU A (I)I/ISI/IKO-XI/IMI/I'-ICCKI/IX I/ICCJ'IG)]OBaHI/II\/'I




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUMTLTHHBI (MOIYJIs1)
OO0mmast TpyI0eMKOCTh AUCIHILTUHBI COCTaBiseT 4 3aueTHBIX eauHui 144 akan. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas paboTa — 72 akaJl. 4acoB:
— ayauTopHas — 68 akaj. 4acos;

— BHEayIuTOpHas — 4 akaj. 4acoB

— camocTosTenpHas padoTa — 36,3 akaj. 4acos;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jaca

dDopMa aTTeCcTaluu - 3K3aMCH

AynutopHas = s
o | vonraxTHAs pabora E 3 Dopma TEKyIIEro
=
5 B aKaJ. gacax 2] Bu KOHTPOJIS
Paznen/ Tema 3 (B akan ) £ B A y p Kon
S S ©| caMOCTOATeIbHON YCIIEBaEMOCTH U
JACIATUTAHBL 5 E o« . KOMITETEHIIUH
O g £ padoThI MIPOMEKYTOUHOH
nab. | mpakT. | 3 Q&
Tex. 29 aTTecTaluu
3aH. 3aH. | QU &
1. Pazmen 1. Ilpeamer wu
METO/bI, TOHATUS W 3aJaud
(hu3nUecKol XUMUK
[Tonroroska
1abopaTopHOi
pabote Nel,
pabora c
oubnmorpaguuec
11 Xumuueckas KUM MaTepramam, | oo a5 paGora
TEPMOJMHAMHUKA. 3aKOHBI| 2 6 6/21 5 IMOJrOTOBKA K patop " p OIIK-4, TIK-2
Nel, ycTHBIH ompoc.
TEPMOJUHAMUKH. BbInoHeHuto PI'P
Nel
«Tepmonunamuue
CKHH aHau3
XUMHYECKUX
peakuuin
Hroro no pazaeny 6 6/21 5
2. Pazgen 2. Xumuueckoe u
(hazoBoe paBHOBECHE
21 Koncranra
[Noaroroska k
XAMHYIECKOTO N
naboparoproii | JlaboparopHas pabora
paBHOBECHH, ee .
. pabote Ne2, Ne2, ycTHblii onpoc,
CBOICTBa, CIOCO0BI 6 PLP Nol
adora ¢ crada o
BBIPKEHHSI. 2 8 8/411 10 P ., | OIIK-4, TIK-2
oubnmorpagpuuec |«TepMoanHaAMUYECKUN
Hanpasnenue npoueccos
KAM MaTepuajaMy.| aHalIn3 XUMHIECKUX
B M30TEPMHICCKHX .
[Moaroroska k peaxuuin»
YCIIOBHSIX, u30TEepMa
otuety o PI'P 1.
peakin  BanTt-T'odda.
Wroro no pazaeny 8 8/41 10
3. Pazpmen 3.
TepMoIHAMUYECKAsT TEOPHS
pacTBOPOB
3.1 CriocoObl BEIpaXKCHHUS ITogroroBka K
cocTaBa PacTBOPOB. 1abopaToOpHON
WneanbHble,  peajbHbIC padote Ne3, JlaGoparopHast paborta
2 3 3 . OIIK-4, TIK-2
pactBopsl. 3akoH Pays, pabora c Ne3, ycTHbIif onpoc
3akoH I'eHpu.JKcTpaxuus 6ubnmnorpaduyec
Y 3aKOH PacIpeeNICHus.. KAM MaTepuaiaMu
Wroro no pazneny 3 3




4. Pasmen 4. JIuarpammbl

COCTOSIHUS
JIBYXKOMITOHEHTHBIX CHCTEM
41 IIpaBuno ¢as. Ioaroroska
CriocoObl  MOCTpOCHHS nabopaTopHO
JUarpamMm COCTOAHNAL. | o, 6 621 5 pabote Ne4, Jlab6opaTopHas paboTta OIK-4. TIK-2
Tumst JarpaMmm pabora ¢ Ned, yetHbIi ompoc. '
COCTOSIHUS JBOMHBIX 6ubnuorpaduyec
CILJIABOB. KHAM MaTepuajamMu
HWroro mo pasueny 6 6/21 5
5. Pazmen 5. Xumwuueckas
KHHETHKA
. [Toaroroska k
5.1 OcHoBbI popmManbHOU HA6ODATOPHOG
KHUHETHUKU. 3akoH paGI())Te ﬁa 5
iﬁiﬁ:ﬁﬁmx Ko I\iiCTCI; pabora ¢ crnada PI'P Ne2
AL 68 CBO fl;)CTBa 2 8 6/41 9 | 6ubnuorpaduuec «XuMugeckast OIIK-4, ITIK-2
PCaHIH, i KUM MaTepualaMH, KHHETUKa»
ompenenenue. Peaxkuun e
Pa3IHYHBIX TOPSAKOB, HX No2 «XHMIeCKas
KHHCTHKA. KUHETHKa»
HWroro no pazaeny 8 6/41 9
6. Paznmen 6. IToBepXHOCTHBIC
SIBJICHHSI
6.1 Ancobuas ta IMoaroToBKa K
TpaHUIe  JKUIKOCTH-Ta3. 1 6Ic1)paTopH0171
YpaBHeHHe  aacopOLMU
p ACOPOLL pabote Ne6, JlaGoparopHast paboTta
Pubbea w ero amams.| 2 | 3 | 821 4.3 pabota ¢ Ne6, ycTHBII onpoc OTIK-4, TIK-2
3aBHCHMOCTD -
oubnnorpaguuec
MIOBEPXHOCTHOTO
KHAM MaTepuagaMu
HATSHKEHUS oT
HWroro no pazaeny 3 821 4,3
Hroro 3a cemectp 34 |34/141 36,3 SK3aMeH
Hroro no aucnumninuae 34 |34/141 36,3 SK3aMeH OIIK-4,I1K-2




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

OOpa3zoBarenbHbIe TEXHOJIOTUU — 3TO LEJIOCTHAs MOJAETh 00pa30BaTEeNBbHOIO IMpoIecca,
CHUCTEMHO OIIpelelsonas CTPYKTYpy M COAEp)KaHUE JesITeIbHOCTH O0EHX CTOPOH 3TOro
npouecca (IpemnojaBaTesis W CTYAEHTa), MMEMOIAs LENbl JOCTHKEHUE IUIAHUPYEMBIX
pe3yiabTaToB €  IONPaBKOM HAa  HMHAMBUIYyalbHblE OCOOCHHOCTH €ro  y4YaCTHHUKOB.
TexXHOJOrMYHOCTh Y4eOHOTO IMpoIecca COCTOMT B TOM, 4TOOBI cAenaTh Y4eOHBIH Ipolecc
IIOJIHOCTBIO YIIPaBIISIEMBIM.

OCHOBHBIMHU TIPU3HAKaMU 00Pa30BaTENLHON TEXHOJIOTHH B €€ COBPEMEHHOM ITOHUMAaHUU
ABIIAIOTCA:

— ZIeTalIbHOE ONMCaHue 00pa30BaTEIbHBIX LIETCH;

— MO3TallHOE omucaHue (NMPOEKTUPOBAHUE) CHOCOOOB  JOCTMXKEHHUS — 3a/laHHBIX
pEe3yJbTaTOB-1IENEH;

— HCIIOJIb30BaHME OOpaTHOM CBSI3U C LEIbI0 KOPPEKTUPOBKU 00pa30BaTEIbHOTO
mporecca;

— rapaHTUPOBAHHOCTb JOCTUTAEMBIX PE3YJIbTATOB;

— BOCIPOM3BOAMMOCTh 00pa30BaTEIbHOIO MPOIEcca BHE 3aBUCMMOCTU OT MAacTepCTBa
IpenoaaBaTes;

— ONTUMAJILHOCTb 3aTPAYMBAEMBIX PECYPCOB U YCUIIUH.

Peann3anus KOMIIETEHTHOCTHOTO MOXOa MIPEeyCMaTpUBAET UCIIOIb30BAHNE B yUeOHOM
IPOLECCE AaKTUBHBIX W HHTEPAKTUBHBIX (OPM TMPOBENEHUS 3aHITUA B COYETAHUU C
BHEAYAUTOPHOU paboTOM ¢ L1ebi0 (OPMHUPOBAHUS U PA3BUTHUS IPOPECCHOHATBHBIX HABBIKOB.

Tpaguionnsle oOpa3oBaTelbHbIE TEXHOJOTUU OPUEHTUPYIOTCSA Ha OpraHHU3alUio
00pa30BaTeNLHOTO  IpOLIECCa, MPEANOJAraroulyl0 MPSAMYK  TPAaHCIALUUI 3HAHUH  OT
npenogaBaresss K CTyJeHTY (IpEeMMYILECTBEHHO Ha OCHOBE OOBSCHUTEIIbHO-WILUIFOCTPATUBHBIX
METO/I0B 00y4eHus1). YueOHas JesTeIbHOCTh CTYJEHTa HOCUT B TaKMX YCJIOBUSX, KaK MpPaBUIIO,
PENpONYKTUBHBIA XapaKTep.

@®opMbl y4eOHBIX 3aHATHH C UCIIOJIb30BAHUEM TPAJAUIIMOHHBIX TEXHOIOTHIA:

WndopmanvonHas JeKuss — IOCIeloBaTeIbHOE  M3JO0XKEHHE Marepuaija B
JUCIUIUIMHAPHOM JIOTHKE, OCYILECTBISIEMOE IPEUMYIIECTBEHHO BEpOAJbHBIMU CpEACTBAMHU
(MOHOJIOT TIpenogaBartess).

JlabopaTopHas paboTa — opraHu3anus yaieOHON paboThl ¢ peaTbHBIMH MaTepUaIbHBIMU U
UH(POPMALIMOHHBIMU O0BEKTaMH, OSKCIEpUMEHTalbHas padoTa ¢ aHaJOrOBBIMU MOJAEISIMU
peaTbHbIX OOBEKTOB.

6 YueOHO-MeTOAMYeCcKOe o0ecriedeHUe CAMOCTOSITeJIbHOI PadoThI 00y4aKoIHXCs
[Ipencrasneno B mpunoxxeHuu 1.

7 OneHoYHbIe CpeICTBA A5 IPOBeAeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMAIMOHHOE 0O0ecreueHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

l.boxkmreitn b. C. ®usnueckas XUMHsS: TEPMOAMHAMUKA U KUHETHUKA [DJIEKTPOHHBIN
pecypc] : yuebnoe nocobue / b. C. bokmrreiin, M. . Mennenes, 0. B. [ToxBucHeB. — DIIeKTPOH.
maH. — MockBa :  MHUCHUC, 2012. — 258 ¢ — Pexum gocryma:
https://e.lanbook.com/book/47443

2. ®usnueckas xumust : yaeoHoe mocodue / D. B. Tronpauna, C. I1. Knoukosckwii, H. 1O.
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. - TEeKCT: 21eKTpOHHBIH. - MeeTcs



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

MIeYaTHBINA aHaJIor.

0) lonotHuTeILHAS JTUTEPaTypa:

1. Xumuueckass KHHETHKA U aJICOPOLIMSI: METOJI. YKa3aHUS JUIsSl CTYJCHTOB IO JTUCIUILIHHE
"Ousuueckas xumus" / [D. B. drwonpauna, C. I1. Kmoukosckuii, H. 0. CBeunukoBa u ap.] ;
MI'TY. - Maruuroropck : 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 : 3IeKTPOHHBIH. - CBEIECHUS TOCTYITHBI
taxke Ha CD-ROM.

2.IToBepxHOCTHBIE siBICHUS. AncopOums : yueOHoe mocobue / A. H. Cmupnos, H. 1O.
Cgeu-aukoBa, C. B. IOnuna, 3. B. Monpauna ; MI'TY. - Marautoropck : MI'TY, 2017. - 1
anek-Tpod. ont. guck (CD-ROM). - 3Barn. ¢ tutyn. 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 noctynssl Takke Ha CD-ROM.

3. TopuikoB, B.M. OcHoBbl ¢usuueckoit xumuu : y4eOHuk / B.W. Topmkos, N.A.
KysnenoB. — 6-¢ uzn. — MockBa : Jlabopatopust 3nanumii, 2017. — 410 c¢. — ISBN
978-5-00101-539-0. — TekcT : anexkrpoHHbli // JIaHb : 3JIeKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/97412

B) MeToanyeckune yKazaHus:

1. JTabopaTopHbIi MPAKTHKYM 10 (PU3NIECKON XUMHH : YIeOHO-METOnYECKoe ocodue /
A. H. Cmupnos, H. 0. Ceeunukosa, C. B. FOnuna, 3. B. ionpauna ; MI'TY. - Marautoropcx :
MI'TY, 2017. - 1 osnektpon. ont. auck (CD-ROM). - 3arm. ¢ tutyn skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136
592/3177.pdf&view=true - MakpooObeKT. - TekcT : AmeKTpoHHBIA. - CBeAEHUS OCTYITHBI
takke Ha CD-ROM.

r) IIlporpammHuoe ob6ecnieuenune u MHTEpHET-pecypenl:

IIporpammHoe o0ecnieuenne

Haumenosanwue 10 Ne norosopa Cpox 1eicTBUS JTUIIEH3UN

MS Windows 7

Professional (st 11-1227-18 ot 08.10.2018 11.10.2021

KJIACCOB)

MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 0eccpovHO

Professional

7Zip CBOOOJIHO  PACIpPOCTPAHIEMOE 0EeCCPOYHO

FAR Manager CBOOOJHO  pacHIpoCTpaHsIeMOe OCCCPOUHO
IIpodeccnonasibubie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBbI

Hazpanwue kypca Cchblika

HanmonaneHas UH(GOPMAITMOHHO-aHATUTHYECKAs URL:

cucrema  —  POCCHHCKMH  MHACKC — HaydHOro https://elibrary.ru/project_risc.asp

uutupoBanus (PHI)

ggﬁ(;g?)]a as cnctema  Axazemus  Google (Google URL.: https://scholar.google.ru/



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/

Wudopmannonnas cucrema - EnuHOe OKHO
JI0CTyTa K MHPOPMAIIMOHHBIM pecypcaM
@enepalibHOE TOCYIApPCTBEHHOE OHOIKETHOE
yUpeKIeHUE «DenepanbHBIN urcturyt|URL: http://www1.fips.ru/
IIPOMBIIIJICHHONW COOCTBEHHOCTHY
Poccuiickass T'ocymapcTBeHHass OuOiMOTEKA.
Karanoru
DneKTpoHHbIE pecypchl Oubmuorekn MITY
uM. I'.1. HocoBa

9 MaTepuaJiIbHO-TeXHHYeCKOe o0ecredeHue TUCIIUIIHHBI (MOTYJIs1)

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

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

http://magtu.ru:8085/marcweb?2/Default.asp

MarepuanbHO-TEXHHUECKOE 00ecIieueHUe JUCIUTUINHBI BKITIOUACT:

1. Yuebnas ayauTopus Ui IPOBEICHUS 3aHATUH JICKIIHOHHOTO TUIIA OCHAIIICHA!

- TEXHUYECKHMMH CPEICTBAMU OOYYEHMs, CIYKalIUMU Ui HpPEJCTaBICHUA ydeOHOI
uHpopManuu OOJIBIION ayAWTOPHH: MYJIbTUMEIUHHBIMU CPEICTBA XPAaHCHHS, NEpeaaydl u
npezcTaBieHus yueOHoH nHpopMaluu;

- CHIeMaIM3UPOBAaHHON MeOebIo.

2. YuebHas ayauTopus Ui NpoBeleHHs JabopaTOpHbIX 3aHATHH «JlaGoparopus
($U3HYECKON XMMUNY» OCHAIIICHA J1a00paTOPHBIM 000PYI0BAHUEM:

- J1abopaTtopHOe 000pynOBaHHE (XMMUYECKas MOCYy/Ja, PEaKTUBBI, BEChl JJaOOpaTOpHbIE
paHoruteunie BJIP-200, Becobr anextponnsie madoparopusie BK-300, Hu3koTemmeparypHas
naboparopHas sekrporneds SNOL10/10, MarHuTHBIEC MEIIAIKH, 3J1. IUTUTKH. ).

- CHIeMaIM3UPOBAaHHON MeOebIo.

3. YuebOHas ayauropus A TPYNIOBBIX U MHIMBHUIYaJbHBIX KOHCYJIbTALUH, TEKYLIETo
KOHTPOJISI M TPOMEKYTOUHOM aTTECTallMy OCHAIICHA!

- KOMITBIOTepHOI TexHuKoit ¢ maketom MS Office, ¢ monkirouenuem k cetu «MHTEpHET
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CTIeMAIN3UPOBAHHON MEOETIBIO.

4. TTomenieHue 115t CAaMOCTOSITEILHOM PabOTHI OCHAIIIEHO:

- KOMITBIOTepHOI TexHuKoit ¢ maketom MS Office, ¢ monkirouenuem k cetu «MHTEpHET
U C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeLUAIN3UPOBAHHON MEOETIBIO.

5. llomemenue s XpaHeHUS M NPO(UIAKTUYECKOrO OOCITYKHBaHUS Y4eOHOTO
000py/I0BaHUS OCHALIECHO:

- CHIeMaIM3UPOBAHHON MEOEIIbIO: CTeITaKaMH1 JJIsl XpaHEeHUs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl pEMOHTA Y4eOHOTr0 000py10BaHMS;

- mkadamu I XpaHeHus yaeOHO-METOAMYECKON TOKYMEHTAINY H MaTEPUAIIOB.


http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
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6 YueOHO-MeTOoaHUYeCKOe o0ecneyeHne caMoOCTOATEIbHOI padoThl 00y4aloIuXCs

Ilepeuens nabopamopnuix padbom

OnpeneneHne HHTETPaIbHOMN TEILIOTHI PACTBOPEHUS COIU

N3yuyenue paBHOBECUs PEaKLIMM B3aUMOJAEHCTBUS TBEPIAOTO YITIEPO C €r0 JUOKCUAOM
JlaBiieHHEe HACBILIEHHOTO MTapa U TEIUIOTa UCIIAPEHMS YUCTON KUIKOCTU

TpeTnil KOMIIOHEHT B IBYXCIIOWHOM KUIKOCTH

IToctpoenne aquarpaMMbl COCTOSIHUS IBYXKOMIIOHEHTHOW CUCTEMBI.

Bimistnue temneparypsl Ha CKOPOCTb XUMHUYECKOU PEaKLMU

ook wdE

JOMAIIHEE PACYHETHO-TPA®HUYECKOE 3AJIAHUE Nel
«TepMoauHAMUYECKNH aHAJIM3 XUMHUYECKUX PeaKkuuinn»

HccaenoBanue 1

Jlnst peakiiuuy BBIOJHUTD CIIETIYIOLIEE:
1.1.CocTaBuTh ypaBHEHHE 3aBHCHMOCTH OT TEMIIEpaTyphl BEJIMYHHBI TETI0BOTO 3 dexra AH: =
f(T) u usmenenus surporuu AS°; = f(T).
1.2.Beruncnute BenmuuuHbl  ACp, aH®: | AS°;, aG°r u InK, npu Heckonpkux Temmeparypax,
3HAYCHHS KOTOPBIX 3a/IaI0TCSI TEMIIEPAaTypPHBIM HHTEPBAJIOM U miaroM temmeparyp. [lomydennsie
3HAYEHUS UCIIONIB3YIOTCS NP MOcTpoeHuH rpadukoB B koopauHatax ACp—T; aAH®:—T; aAS®—T;
AG® — T u InK, — UT.
1.3.ITone3ysich rpadukom InK, — 1/T , BeiBecTn npubmmkennoe ypasuenue Buaa InK, = A/T + B,
rae A, B — mocrosiHHbIe.

HccaenoBanue 2

2.1. Ucnonw3ys npaBuio ¢a3 ['ub6ca, 1y paccMaTpuBaeMOl CUCTEMBI OIPEEIUTh KOJINYECTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB M YHCIIO CTETIEHEW CBOOOIBI.

2.2. Onpenenutbh BO3MOKHOE HAIIPABJIEHUE TPOTEKAHNS UCCIEAYEMOM PEAKIIMM U PAaBHOBECHBIN
coctaB razoBoil (a3l npu pgasnenun (klla) m temmneparype (K). Ilpu pemenun 3amauu
UCIMOJIb30BaTh BBIBEIEHHOE B HccienoBaHuM 1 smnupuyeckoe ypaBHeHue InKpy=A/T+B wu
JIAaHHBIE 00 UCXOJIHOM COCTaBE ra30BOM (pa3bl

2.3. YCTaHOBUTBH HAIPaBICHHE CMEILLEHUS COCTOSHUS PAaBHOBECHUS PacCMAaTPUBAEMOM CHCTEMBI
pu:

a) YBETMUYEHUH JIaBJIeHUs (TIOCTOSIHHAS TEMIIepaTypa);

0) yBeJIMYEHUH TEMITEpaTyphl (IIOCTOSIHHOE J1aBJICHUE).

JOMAIIHEE PACUHETHO-TPA®UYECKOE 3AJIAHUE No2
«XuMH4YecKass KHHETHKA»
DopMynHpoOBKa 3aJaHUS
HUccaenoBanmne 1

s peakumn A+B — TpOAyKTHI peakiuu, HayallbHbIe KOHIICHTPAINH (Co) BelecTB A u B
PaBHBI U COCTABIISIOT: Co(A)= Co(B) = co=.... Momb/aM° (KoTOHKa 6, Tabm. 20).

N3meHenne KOHIEHTpaluidi BEecTB (Ci) BO BpeMEeHH (Ti) IPHU PAa3IMYHBIX TeMIepaTrypax
(Ti) HaxomsiTcs B CTpPOKE COOTBETCTBYMOIEH HoMmepy 3amanusi Ta6n.20. Haiitu sHepruro
axktuBauuu (E), npemykcnonennnanbHbii MHOXKUTEND (Ko) 1 Bpems (Ts), 3a KOTOpoe ... % BeliecTB
A u B (xononka 21, ta6u. 20.) mpu Temneparype Ts = ... K (kononka 20, tabn. 20) mpeBpaTtutcs B
MPOJYKTHI PEaKIIHH.



Cnucok 6onpocog 0na ycmHuoz2o onpoca:
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OcHOBHBIE IOHATHS TEPMOAVHAMHUKH.

[TepBbiii 3akoH TepMoarHaMUKU. [ToHsTHE O TerIOBOM 3¢ (deKTe, TeIIoTH 00pa30BaHUs,
ropeHus, pacTBOpeHus, pa3oBbIX npeBpanieHuii. 3akon ['ecca. Pacuersl mo 3akony I'ecca.
Bnusiaue Temnepatypsl Ha TEIIOBOM AP eKT.

3akon Kupxroda. Pacuetst TermoBsix 3dexron mo 3akony Kupxroda.

BTopoii 3aKOH TEpMOAVHAMUKH.

TepmoauHaMuyeckue GyHKIUN, XUMUUECKUI TOTEHIMAN, OOLIUE YCIOBUS PABHOBECHS
cucreM. DHeprus [ m60ca u sHeprus ['eapbMroibia Kak KpUTEpUH, OTPEACTISIONINE
HaIPAaBJICHUE U NIPEAEI IPOTEKAaHUS IPOLIECCOB B HEU30JIMPOBAHHBIX CUCTEMAX.
[TousiTHe 0 pa30BOM paBHOBECHH, OCHOBHBIE OIpeeNeHHs ()a30BOT0 PaBHOBECHS.
[TpaBumno ¢a3 ['m66ca, ero mpuMeHeHUeE.

®a30B0€ paBHOBECHE B OJJTHOKOMIIOHEHTHBIX CUCTEMAaX. Y paBHEHUE
Knaysuyca-Knanelipona, pacueTsl OCHOBaHHBIE Ha ’TOM ypaBHEHHUE.

VYcn0BUsS XMMHUYECKOTO PaBHOBECHS. 3aKOH JEHCTBYIONIMX MacC (TEPMOIMHAMUYECKUIN).
KoHcTaHTa XMMHYECKOrO paBHOBECHSI.

Bunbl koHCTaHT paBHOBecus. PaBHOBECHSI B T€TEPOT€HHBIX CUCTEMAX.

Bnusinue teMniepaTypbl Ha KOHCTaHTY PaBHOBECHS.

HanpaBnenue peakuuii B 3aKpbIThIX CUCTEMAX. Y PABHEHHE U30TEPMbl XUMHUYECKOU
peakuuu Bant-T'odda, ee npaktuyeckue npuinoxeHus. Y paBHeHUE U300apbl-U30X0PHI
peakuuu. Metozabl pacyeTa KOHCTAaHTbl PAaBHOBECHSI.

[Tpasuiio Jle-llaTenbe, ero npakTuyeckoe NpuMeHeHNe. BiausHue napinenus Ha
M0JIO’KEHNE paBHOBecusl. PeanbHble ra3zpl. OnucaHue peaibHbIX Ia30B C UCIOIb30BaHUEM
BUpHAIbHBIX ypaBHeHUH. Temneparypa boiinsa. Cmbicn BUpranbHbIX K03()OUIIUEHTOB.
VYpaBuenue Ban-nep-Baanbca. D dext xxoyns — Tomncona. Temneparypa nHBEpCHUH.
CknxeHue ra3os.

Omnpenenenue noHsATHs “pacTBop”’. CriocoObI BBIpaXKEHUSI COCTaBa PaCTBOPOB.

BriusiHue pa3nuuHbIX GakTOpOB Ha PaCTBOPUMOCTD.

Mopnenu pacTBOpOB: HjealbHbIe (COBEPIIECHHbIE) 1 OECKOHEUHO pa30aBiIeHHbIE PACTBOPSI,
UX OTJINYME OT PEalIbHbIX PaCTBOPOB.

3axonbl Payns u I'enpu. [lapunanbHbie MOJISpHBIE BEIMYUHBL, UX ONPECIIECHUE.
CaolicTBa pa30aBIE€HHBIX paCTBOPOB HE 3JIEKTPOIUTOB. JlaBlieHue napa HaJl pacTBOPOM,
TEMIIEpPATypa KUIIEHUA U 3aMep3aHusi. OCHOBHBIE TOHATHS XUMUYECKOW KMHETUKH.
Crioco0s1 onpeienieHrs CKOpoCcTH peakiuu. @opManbHas KHHETHKA TOMOTE€HHBIX
peakuuil. 3aKoH JelcTBYrOIMX Macc. [Topsaaku peakuil 1 nX MOJNEKYyIIpHOCTh. Peakunn
NePBOro, BTOPOro U n-ro nopsiikos. Kunernyeckue ypaBHeHUs! sl peaKUN pa3InYHBIX
MOPSIKOB.

[Tepuon nmonynpespanieHus. KoHcTaHTa CKOPOCTH peaklvu, €€ CBOMCTBA, pa3MEPHOCTH U
onpezaeneHus. Meroasl onpeneneHus nopsaka peakunu. [loBepxHOCTHOE HATsHKEHUE,
METO/Ibl €r0 U3MEpeHUs. AJICOPOIHS, OCHOBHBIE TIOJIOKEHUS U YPAaBHEHUSI aICOPOLIH.
VYpaBuenue ['n06ca.YpaBuenue @peitnanuxa. Y pasaenue Jlenrmiopa. 3aBUCUMOCTb
azcopOLUU OT TeMIEPATYpPHI.
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7 OIl€eHOYHbIE CPEACTBA JJIA IIPOBEAEHUS IPOMEKYTOYHOM aTTecTalyunu

a) H.]IaHI/IpyeMbIe pPe3yJIbTaThbl oﬁyqe}mﬂ H OLCHOYHLIC CpeaACTBA NJIsI IPOBECACHUS l'[pOMe)KyTO‘IHOi/i arrecranmn.

CTpyKTYpHBIN 3JIEMEHT
KOMITETCHIIUHT

[Tnanupyemble pe3ynabTaThl O0y4eHHs

OrneHOYHBIC CPEICTBA

OIIK-4 T10TOBHOCTBIO C

04YCTaTh TCOPHUIO U NPAKTUKY [JIA PCIICHUA WHKCHCPHBIX 3a/a4

3HaTh

OCHOBHBIE MTOHSTHUS U 3aKOHBI
busznyecKkoil XuMuu

[IpuMepHBIE BOIIPOCHI K 3K3aMEHY:
OcHOBHBbIE IOHATHSA TEPMOAVNHAMUKMU.
[lepBrr1it 3akoH TepMmoguHaMuKu. [loHsTHE 0 TeTIIOBOM 3¢ dexTe, TermIoThI
o0Opa3oBaHMUs, TOPEHUs], pacTBOpeHUs, (pa30BbIX MpeBpaiieHuid. 3akoH ['ecca. PacueTsr
1o 3akony I'ecca.
Brnusinue TemnepaTypsl Ha TeT10BOM 3 (EKT.
3akon Kupxroda. Pacuers! TeroBeix 3¢ ektoB 1o 3akony Kupxroda.
Bropoii 3ak0H TepMOIMHAMUKH.
TepmoanaaMuveckne GyHKIMN, XAMHUUECKUH MOTEHITUAI, OOIIUE YCIOBHS
paBHOBecHs cucteM. DHeprust ['n06ca u sneprus ['enbmroinbla Kak KpUTepuu,
ONPEIEIAIONINE HAITPABIECHUE U IIPEIel IPOTEKaHUs IIPOLIECCOB B HEU30JIUPOBAHHBIX
cucreMax.
[TonsTre o pazoBOM paBHOBECHH, OCHOBHBIE OIIpe/esieHNs ()a30BOr0 PaBHOBECHSI.
IIpaBuio ¢a3 'n60ca, ero npuMeHeHue.
@da30B0O€ paBHOBECHE B OJJTHOKOMIIOHEHTHBIX CUCTEMaX. Y DpaBHEHHE
Krnaysuyca-Knaneiipona, pacueTsl OCHOBaHHBIE Ha ’TOM ypaBHEHHUE.
VY cnoBHS XMMHUECKOTO paBHOBECHUS. 3aKOH JAEMCTBYIOLIMX Macc
(TepmoanHamuueckuii). KoHcTaHTa XMMUYECKOTO paBHOBECHSI.
Bunsl koHCTaHT paBHOBecHs. PaBHOBECHS B T€TEPOr€HHBIX CUCTEMAX.

Binsgaue remneparypsl Ha KOHCTaHTY PaBHOBECHSL.
Hanpasnenue peakuuii B 3aKphIThIX CUCTEMaX. Y paBHEHHE U30T€PMbl XUMHUYECKON
peakiu Bant-T'odda, ee nmpaktiuueckue npuiiokeHust. Y paBHEHHE N300apbI-U30X0PbI
peakuuu. MeTopl pacyeTa KOHCTaHThI PABHOBECHS.
IIpasuiio Jle-Illarense, ero npakTuyeckoe NpuMeHeHue. BisHue naBiieHus Ha




CTpyKTYpHBIH 2JIEMEHT
KOMIIETEHIH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeacTBa

I10JIO)KEHHUE PABHOBECHS.
Omnpenenenue MoHATUA “pacTBOp”’. CIIOCOOBI BBIPAXKEHUS COCTaBa PACTBOPOB.
Brnusinue pa3nnyHbIX GaKTOPOB HA PACTBOPUMOCTb.

Monenu pacTBOpPOB: HeaIbHbIe (COBEPILECHHbIE) U OECKOHEYHO pa30aBlIeHHbIE
pacTBOPBI, UX OTIUYHE OT PEAIbHBIX PACTBOPOB.

3axonsl Payns u ['enpu. [lapuuanbable MOJSIpHBIE BEJIMYUHBI, UX OMpEelieHUE.
CBoiicTBa pa30aBICHHBIX PaCTBOPOB HE AIEKTPOIUTOB. [laBiieHue mapa Hax
pacTBOpPOM, TEMIEpATypa KUIICHUS U 3aMep3aHusl.

YMmeTs:

OoIpCaAcCIATb TCPMOJUHAMUYCCKUC
XaPaAKTCPUCTHKU XUMUUCCKHUX peaKuHﬁ

3amaun sl CaMOCTOSATEIBHOTO PEIICHUS:

1.JIBa rpamMma Bo3/1yxa n300apHO HArpeBarOT OT HyJIsI 10 OJAHOTO Tpaayca Llenscus npu
nasnennn 1 armocdepa. ITnotHOCTH Bo3myxa npu 0°C cocrasmser 0,00129 r/em.
Haiigute paboty pacmupeHus..

2. Yemy paBHO U3MEHEHHUE SHTPOIIUU IIpU nepexoae | Mo a30Ta U3 COCTOSTHUS,
COOTBETCTBYIOIIETO HOPMAJILHBIM YCIIOBHUSM, B COCTOSTHUE, COOTBETCTBYIOIIIEE
CTaHIapTHBIM ycioBusM, ecinu Cp = 7/2 R. Oxapakrepusyiite criocoObl nepeaaun
B3aMMHOTO BJIMSIHUSI aTOMOB B OPTaHUYECKHX MOJICKYJIaX.

3. B razoBoii cmecu, cocrosmieit u3 CO, H2O, H2 u CO2 , rae kaxmoro ra3a ObLIO B3STO

10 OZJHOMY MOJTIO, IPOTEKAET PEAKIIUS C ST < Y Yo moreid

COz B cocrosnum paBHoBecus pasHo 0,16. HaiiTu koHCTaHTy paBHOBECHS PEAKLIUH.
4. ITpu cunTe3e ammuaka nmpotekaet peakuus: 3Haw) + Now) = 2NH3. IIpu 298 K s
stoit peaxtmn Kp =6+ 10°%, a & Fggm By = - 46,1 kJ[>x/Moab. OLleHUTH TEMITEpPATYpYy,

MIPH KOTOPOI KOHCTAHTa paBHOBECHS peaklnu OyaeT paBHa 1, monarast 4To TEIUIOBOM
2 eKT MpakTUUECKH HE 3aBUCUT OT TEMIIEPATYPHI.

Bnanets:

MCTOAaMU MPEACKa3aHn IMMPOTCKAHUSA
BO3MOXHBIX XUMHUYCCKHUX peaKL[I/Iﬁ

3ajaHue Ha penieHue 3a1ad u3 npodecCHoHaTbHON 001aCTH (JIoMalllHee
UHAUBUYaJIbHOE 3a/JaHKE)

Hccaenosanue 1

JU1g peakuy BBIIIOJIHUTD CIIEAYIOIIEE:

1.1.CocraBuTh YpaBHEHHE 3aBUCHMOCTH OT TEMIIEPATYPHI BEITUYNHBI TETNIOBOTO
addexra sAH®: = f(T) u usmenenus surponun aS°: = f(T).




CTpyKTYpHBIH 2JIEMEHT
KOMIIETEHIH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeacTBa

1.2.Beruncauts BenuuuHbl  ACp, aAH®: aS°:, aG°:r u InK, npu Heckonbkux
TEeMIIEpaTypax, 3HaUeHUsI KOTOPBIX 33Jat0TCs TEMIIEPaTyPHBIM UHTEPBAJIOM U IIIaroM
temmeparyp. IlonydeHHbIe 3HaUeHUS HCIIOJIB3YIOTCS TP MTOCTPOSHUH T'PapUKOB B
koopauHatax ACp—T; aAH: —T; aS% —T; aAG° — T u InK, — 1/T.

1.3.Ilonw3ysce rpaduxom InKp — 1/T , BeiBecTH npubiamxkenHoe ypaBuenue suja InK, =
A/T +B, rme A, B—nocrosiHHbIE.

HccaenoBanue 2

2.1. Ucionp3ys npasmiio a3z ['mb0ca, st paccMaTpruBaeMOi CUCTEMBI OTIPEICIIUTh
KoJjn4uecTBa a3, He3aBUCUMBIX KOMIIOHEHTOB M YUCIIO CTETIEHEH CBOOOIbI.

2.2. OnpenenuTs BO3MOKHOE HaIlpaBJIEHUE IPOTEKAHUS UCCIIEyEMOI peakliuy U
paBHOBECHBIH cocTaB ra3oBoi (assl npu Aasnenuu (klla) u remneparype (K). [Ipu
peIIeHIH 33a]]a4 MCIIOJIb30BaTh BEIBEIEHHOE B HCCIIEIOBAHNH | SIMIIUPHUYECKOE
ypaBHenue InK,=A/T+B u gannbie 00 HCXOIHOM COCTaBe ra30BOil (a3bl

2.3. YCTaHOBUTH HaNPaBJICHNUE CMEIICHHUSI COCTOSIHUSL PABHOBECHS PAaCCMaTPHUBAEMOi
CUCTEMBI TpHU:

a) yBEJIMUEHUU J1aBlieHUs (IIOCTOSHHAs TEMIIEpaTypa);

0) yBEeIMUYEHUH TEMIIEPaTyphl (HOCTOSHHOE AABJICHHE).

IK-2 - cnocoOHOCTBIO BLI6I/IpaTB METOJbI UCCIICAOBAaHUA, INIAHUPOBATH U IIPOBOJUTH HCO6XOILI/IMBIG SKCIICPUMCHTBI, HHTCPIIPECTUPOBATH PC3YJIbTAThI U

J€JIaTh BbBIBO/IbI

3HaTh

OCHOBHBIC MMapaMETPbI MPOBCACHUS
(I)I/I3I/IKO'XI/IMI/IIIGCKI/IX I/ICCJ'ICI[OBaHI/Iﬁ

[IpuMepHBIE BONIPOCHI K 3K3aMEHY:

OcCHOBHBIE IOHATHS XUMHYECKON KNHETHKU.

CriocoObl onpeiesieHnst CKOpocTH peakiuu. PopmaabHas KUHETHKA TOMOTE€HHBIX
peakuuii. 3aKOH JAeWCTBYIOLINX Macc.

Ilopsanku peakuuii 1 UX MOJIEKYJISIPHOCTD.

Peaknnn nmepBoro, BTOporo v n-ro NopsIKoB.

Kunernueckue ypaBHEHMs UIsl pEaKLIUK Pa3IMYHBIX MOPSIAKOB.

[Iepnon nonymnpeBpamieHusl.

KoHcTaHTa cKOpOCTH peaklyy, €€ CBOWCTBA, pa3MEPHOCTH U ONIPEACICHUS.
Mertoibl onpeaeieHus NopsiaKa peakivu.

I10BEpXHOCTHOE HATSKEHUE, METOJIbI €TO U3MEPEHUSI.




CTpyKTYpHBIH 2JIEMEHT
KOMIIETEHIH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeacTBa

AncopO11usi, OCHOBHBIE TTOJIOKEHUS U YPaBHEHUS a1COPOIIHH.
VYpasuenue ['n606ca.

VYpaBuenue Opeiinpxa. YpaBHenue JIeHrmropa.
3aBHCHUMOCTbH a/ICOPOIIUU OT TeMIIepaTyphl.

VYMeTh

BBIOpATh MapaMeTphbl MPOBEACHHUS
(U3HKO-XMMUYECKHUX MCCIIEA0BaHNUN

3amauu JUIsi CaMOCTOSATEIBHOTO PEIICHUS:

1. B 1am3 (1 1) BogHoro pacTBOpa Gpomuna Hatpus coaepsxkurcs 0,3219 kr comu.
ITnoTHOCTH pacTBOpa paBHa 1238,2 kr/M°. BEIpa3uTh KOHIEHTPAIUIO PACTBOPA
MOJIIPHOCTBIO, MOJISTIBHOCTBIO, MOJISIPHBIX JIOJISIX M MacCOBBIX IIPOLIEHTAX.

2. Cxounbko nporieHToB ruieprna (C3HgOz) Hy)KHO pacTBOPHUTH B BOJIE, YTOOBI
JlaBJIEHHE BOJASHOTO napa Obuto Ha 1 % HIDKe 1aBJICHUs HACHIIIEHHOTO apa BOIbI.

3. OnpenenuTb OTHOCUTENBHOE MOHMKEHUE AaBIeHUs napa Hal BOAHBIM 10%-HbIM
pactBopom H3POs,

4. Yucrelit kaamuii 3aTBepaesaet npu 321 °C, a 10%-Hblit pacTBOp BUCMYTa B KaAMHH
— npu 312 °C. OnpesienuTh TEMIOTY MIaBIEHHS KaIMUS.

5. JlexaaHblil TeMniepaTypHbId KOA(PGUIIUEHT CKOPOCTH peakiuu paBeH 3. Bo ckoiabko
pa3 BO3pacTeT CKOPOCTh 3TOM peaKlMy MIPH MOBBILIEHUU TeminepaTypst oT 30 10
100°C?

6.0mpenenuTh 1eKaIHbli KO3 OULIMEHT CKOPOCTH PEAKINH ¢ FHEpruei aktuBauuu 60
K JI5k/MOTb TIPU HAYATBHBIX 3HaueHusx Temmeparypsl 20 °C, 1400 °C (B ropue
nomenHo# ieun) u 1650 °C (B cTanenmaBuasHOM KOHBEpPTEpE).

Bnanets

HaBBIKAMH IIPOBEIACHUS
(DUBUKO-XUMUYECKUX HCCIICIOBAHUIN

3amaHue Ha pelnieHue 3aaa4d u3 NpodhecCuoHaNbHON 00IacTH

HaiiuTe M3MEHEHNE YHTPOIHH TIPH TPOTEKAaHWH PeakIny rmpH Temmeparype 877 °C
CHs4 + 2CO = 3C(rp) + 2H20

€CJIN JIJII YYaCTHUKOB PEAKIIMH W3BECTHBI CIICYIONINE TEPMOJIUHAMHIECKUE TAHHBIC:

BeecTBo CH4 CO Crapgun) H2O
Sos 186,26 197,55 5,74 188,72
JIx/(monp*K)

a 42,06 28,41 16,86 30,00
b*103 31,50 4,10 4,77 10,71
c* 10° -17,29 -0,46 -8,54 0,33




CTpyKTYpHBIH 2JIEMEHT
KOMIIETEHIH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeacTBa

rze a, b, ¢ — K03 (HUIUEHTHI 3aBHCUMOCTH TETUIOEMKOCTEH Y4aCTHHUKOB PEAKIIMU OT
TEeMIEPaTypBbI




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATeJM H KPUTEPHH
OLICHUBAHUS:

[TpomexyTouHas aTTecTanus Mo JUCHUILTUHE BKIIIOYAET TEOPETUUECKHUE BOIIPOCHI, TO3BOJISIONINE
OLICHUTH YPOBEHb YCBOCHHSI 00YUAIOIIMMUCS 3HAHUM, M TPAKTUYECKHE 33aJJaHNs, BBISABISIONINE
CTerneHb chOPMUPOBAHHOCTH YMEHUH U BIIaJICHUI, IPOBOIUTCS B (pOopMe SK3aMeHa.

DK3aMeH 10 JaHHOW AMCLUUIUIMHE IPOBOAUTCS B YCTHOH (popMe 1Mo K3aMEeHaMOHHBIM OHJIeTaM,
KK U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKUX BOIIPOCa U 33/1aya.

IMoka3aTe1u U KPUTEPUHU OLIEHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJMYHO» (5 0aioB) — 00y4yarouuiics: 1eMOHCTPUPYET BHICOKUN YPOBEHD
c(OpPMHPOBAHHOCTH KOMITETCHIIUH, BCECTOPOHHEE, CUCTEMAaTHYECKOE U TITyOOKOe 3HAHUE
yueOHOro MaTepuasna, CBOOOIHO BBIMOJIHAET MPAKTUYECKUE 3aJJaHHsl, CBOOOHO OIepUpPYET
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYaIUAX MOBBIIICHHOHN CI0KHOCTH.

— Ha OLIEHKY «Xopo1o» (4 6aina) — o0yyaronuiicss 1IeMOHCTPUPYET CPEAHUM YPOBEHB
c(OpPMHPOBAHHOCTH KOMITETEHIINN: OCHOBHBIE 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOMTYCKAIOTCS
HE3HAYUTENbHbIE OIMOKN, HETOYHOCTH, 3aTPYAHEHHS [IPH aHATUTHYECKUX ONEpallUsiX, IEPeHOCce
3HaHUH U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[IH.

— Ha OLIEHKY «y/J0BJeTBOPUTEIbHO» (3 Oana) — 00yJarouuiicss 1IeMOHCTPUPYET MOPOTOBBIN
YPOBEHb C(HOPMHUPOBAHHOCTH KOMITETECHIIUN: B X0J1€ KOHTPOJIBHBIX MEPOIIPHUITUHN JTOYCKAIOTCS
OIIMOKU, MPOSIBISIETCS OTCYTCTBUE OTACIBHBIX 3HAHUN, YMEHUI, HABBIKOB, O0y4aroLIHiics
UCTIBITHIBACT 3HAYUTEIIbHBIC 3aTPYAHECHUS TIPU ONIEPUPOBAHIH 3HAHUSMH U YMEHHUSIMU TIPU X
MEPEeHOCE Ha HOBBIE CUTYaIIUU.

— Ha OLIEHKY «HeY/I0BJIeTBOPUTEJIbHO» (2 O6aiia) — o0y4daromuics AeMOHCTPUPYET 3HaHUS He
6onee 20% TeopeTUUuecKoro MaTepuana, JOMyCcKaeT CyllIeCTBEHHbIE OIIMOKH, HE MOXKET MOKa3aTh
MHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MPOCTHIX 33/ad.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTEeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT IoKa3aTh 3HAaHHs Ha
YPOBHE BOCTIPOU3BENICHHS U 0OBSICHEHUS HH()OPMAIIHH, HE MOXKET IMOKa3aTh HHTEIICKTYaJIbHbIC
HaBBIKU PELIEHUs MPOCTHIX 3ajay.



