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PaGoyas nporpamma cocrapiena Ha ocHope ®I'OC BO 1o HampaB/ieHHIO [TOArOTOBKH
22.03.02 Metannyprusi (yposetsb GakanaBpuara) (nprkas Muno6prayku Poccun ot 04.12.2015
r. Ne 1427)

Pabouast mporpaMma paccMOTpeHa H 0Jo0peHa Ha 3acejia kadeapsr MeTaurypruu 1
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3as. kadenpoit ~ A.C. XapyeHko
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cT. npenoxasarens kadeapst MuXT, / W/ C.B.IOauna
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Jlucr akTyasm3anuu padodeii nporpaMMbl

PaGougas mporpaMma nepecMoTpeHa, o0cyxkieHa i ofo0pena uis peanusanuu B 2020 - 2021
y4e6HOM rofy Ha 3acefanuu Kadeapsl MeTauyprud ¥ XMMHYECKHX TEXHOJIOTHHA

Tporokon ot 37 Wr N 7
3as. xadezapoit < A.C. XapueHko

Pa6ouas IporpaMma IepecMoTpeHa, 00CyKaeHa i o106peHa Juis peanusanuu B 2021 - 2022
yue6HOM rojty Ha 3acefanuy kKadenpsbl MeTaumypriau 4 XMMUYCCKHX TEXHOJIOTHH

[Tporokonm oT ___ 2 20 . Ne
3aB. kadenpoit A.C. XapueHko

Pa6ouas mporpaMma nepecMoTpeHa, o0cyx/ieHa i ogo0pena /urs peanmsanuu B 2022 - 2023
y4eOHOM oy Ha 3acemanuu kabeapsl MeTamTyprui i XMMHYECKHX TEXHOJIOTHH

IIporokonmor _ 20 1. Ne

3aB. kadenpoit A.C. Yapqe}uco

Pa6ouas porpaMma nepecMOoTpeHa, oocysKIeHa i oxobpena Juist peanusanuy B 2023 - 2024
y4eOHOM oy Ha 3acefaHud kadeapsl MeTamurypruu U XMMHYECKUX TEXHOJIOTHH

IIpotokom ot ___ 20 r. Ne
3aB. kadenpoit A.C. XapueHko




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

[enbro ocBOCHUS TUCHUTUIMHBI «DU3ndecKass XUuMHUsI» SBIISICTCS:

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

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

Juctuuimna ®dusndeckas XUMHS BXOJUT B BapHATUBHYIO YacTh Y4eOHOTO ILIaHa
00pa30oBaTebHON IPOrPaMMBbI.

Jns  wW3ydeHUs  JUCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUIUINH/ 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 (MOayssl) «Pu3nyeckas XUMUS» 00ydaroluiics
JIOJDKEH 00J1a1aTh CIEAYIOMUMI KOMIICTEHIUSIMU:

CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yUEHUS
JJIEMEHT
KOMIIETEHIIMH
OIIK-4 TOTOBHOCTBIO COYETATh TEOPHUIO U MPAKTUKY JJIS PEIICHUS NHXXEHEPHBIX 3a7a4
3HaTh OCHOBHBI€ MTOHATHS U 3aKOHBI (PU3UYECKON XUMUU
Ymeth OIIPEAEIIATh TEPMOJAMHAMUYECKUE XaPAKTEPUCTUKNA XUMUUECKUX PEaKLIAN
Brnaners METOJIaMH NPEJCKa3aHUs IPOTEKAHUS BO3MOXKHBIX XUMHUYECKUX PEAKIINH

ITK-2 cnocoOHOCTBIO BLI6I/IpaTB METOJbI UCCIICAOBAHUS, INIAHUPOBATH U IIPOBOJAUTH
H€O6XOJII/IMI)IG OKCIICPUMCHTBI, MHTCPIPECTUPOBATDb PE3YJIBTATHI U ACJIaTh BBIBOJbI

3HaTh OCHOBHBI€ [TapaMeTphl PoBeIeHUs GU3UKO-XUMHUECKUX HCCIIeT0BaHUN

YMeTh BBI6paTB nmapaMeTpbl IPOBCACHUSA (bI/I3I/IKO-XI/IMI/I‘-ICCKI/IX HCCIIeOBaHUM

BJ'Ia}IeTI) HaBbIKaMHU IMPOBCACHU A CbI/ISI/IKO-XI/IMI/I'-ICCKI/IX I/ICCJ'IG)]OBaHI/II\/'I




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUMTILTHHBI (MOIYJIs1)
OO0miast TpyI0EMKOCTh JUCHUIUIMHBI COCTaBisieT 4 3adyeTHBIX enuuull 144 akaza. yacoB, B TOM

HHUCJIC:

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

— BHEayIuTOpHas — 4 akaj. 4acoB

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

dDopMa aTTeCcTaluu - 3K3aMCH

TepMOZ[I/IHaMI/I‘IeCKaﬂ TeOpUAa

pacTBOpPOB

AynutopHast ) s
o | KoHTaKTHas pabora E 3 dopma TEKyIIEro
=
N B aKa/l. yacax o Bu KOHTPOJIS
Paznen/ tema 3 (B axaj. uacax) £ B A y p Kon
S 3 ©|caMocrosTenbHON YCIIEBaEMOCTH U
JIACIMTUTHHBI 5 [ N KOMITETECHIIUH
O 2 £ padoThI MIPOMEKYTOUHOH
nab. | mpakT. | 3 Q&
Tlex. Z'g aTTecTaluuu
3aH. 3aH. | QO &
1. Pazmen 1. Ilpeamer wu
METO/bI, MOHATHS W 3aJayd
(hu3nUecKol XUMUK
[TonroroBka
nabopaTopHOi
pabote Nel,
pabora c
oubnnorpaguuec
11 Xumnueckas KHM MaTepHaiam, | o« a5 paGora
TEPMOJMHAMHUKA. 3aKOHBI| 2 6 6/21 5 IMOJrOTOBKA K patop N P OIIK-4, TIK-2
Nel, ycTHBIH ompoc.
TEPMOJUHAMUKH. BbINoHeHuto PI'P
Nel
«TepmomuHamMude
CKUH aHamu3
XUMHYECKUX
peakuuin
Hroro no pazaeny 6 6/21 5
2. Pazgen 2. Xumuueckoe u
(a3oBoe paBHOBECHE
21 Koncranra
[Moaroroska k
XAMHYIECKOTO N
naboparopHoii | JIaboparopHas pabora
paBHOBecCHS, ee .
. pabote Ne2, Ne2, ycTHblif onpoc,
CBOJCTBa, CIOCOO0BI 6 PLP Nel
adora ¢ ciada o
BBIPa)KEHHUSI. 2 8 821 10 P A ., | OIIK-4, TIK-2
Hanpasienue TIpomeccos oubnmorpagpuuec |«TepMoanHaAMUYECKUN
KAM MaTepHalaMU.| aHaN3 XUMHYECKHUX
B M30TEPMHICCKHX .
IMoaroToBka K peaxImii»
YCIIOBHSIX, u30TEepMa
otuety o PI'P 1.
peakin ~ Bant-T'odda.
Wroro no pazaeny 8 821 10
3. Pazpmen 3.




3.1 Crioco0B! BBIpasKeHHs

IlogroroBka k

COCTaBa PacTBOpOB. nmabopaTopHOH
WpeanbHeple,  pealbHbIE 2 3 3 pabote Ne3, Jlab6opaTopHas paboTta OIK-4. TIK-2
pactBophl. 3akoH Payis, pabora ¢ Ne3, ycTHbIit onpoc '
3akoH I'eHpu. OKcTpaxuus 6ubnuorpaduyec
Y 3aKOH pacIpeeNIeHusl. KHAM MaTepuajamMu
Htoro no pasueny 3 3
4. Pasmen 4. JIuarpammbl
COCTOSIHUS
JIBYXKOMITOHEHTHBIX CHCTEM
41 IIpaBuno ¢as. Ioaroroska
CrocoObl  MOCTpOCHHS nabopaTopHO
JUarpamMm COCTOAHNAL. | o, 6 621 5 pabote Ne4, Jlab6opaTopHas paboTta OIK-4. TIK-2
Tumst JuarpaMmm pabora ¢ Ned, yctHsIit ompoc. '
COCTOSIHUS JIBOMHBIX oubnmorpaguuec
CILIABOB. KUM MaTepuagaMu
Hroro no pazaeny 6 6/21 5
5. Pazmen 5. Xumwuueckas
KHHETHKA
5.1 OcHoBbl popmManbHOU JII_;%TZTT%B?OE
KHHETHUKU. 3akoH pa6I())Te ﬁo 5
izﬁzzgimnx Ko I\iiCTCI; pabora ¢ cnada PI'P No2
AL 68 CBO §CTBa 2 8 6/411 9 | 6ubnuorpaduyec «XuMugeckast OIIK-4, ITIK-2
PCaHHH, i KUM MaTepuaTaMH, KHHETUKa)
ompenenenue. Peaxkuun e
Pa3IHYHBIX TOPSAKOB, HX No2 «XHMIeCKas
KHHCTHKA. KUHETHKa»
HWroro no pazneny 8 6/41 9
6. Pazgen 6. [ToBepXHOCTHBIC
SIBJICHHSI
6.1 Ancobuus Ha
Iloaroroska k
TpaHUIe  JKUIKOCTH-Ta3. I -
YpasHenme  ancopounn pabote Neb6 JlaGoparopHast paborta
I'mbbca u ero amnamus.| 2 3 821 43 - o OIIK-4, TIK-2
3ABHCHMOCTD pabora c Ne6, ycTHBIH onpoc
oubnnorpaguuec
MIOBEPXHOCTHOTO M MATEDHATAMH
HATSHKEHUS oT p
HWroro no pazaeny 3 821 4,3
Hroro 3a cemectp 34 |34/121 36,3 SK3aMeH
Hroro no nuciumianHe 34 |34/121 36,3 JK3aMeH OIIK-4,ITK-2




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

OOpa3zoBarenbHbIe TEXHOJIOTUU — 3TO LEJIOCTHAs MOJAETh 00pa30BaTEeNBLHOIO IMpoIecca,
CHUCTEMHO OIIpeJelsonas CTPYKTYpy M COAEp)KaHUE JesITEeIbHOCTH OO0EHX CTOPOH 3TOro
npouecca (IpemnojaBaTelis W CTYAEHTa), MMEIOIAs LENbl JOCTHKEHUE IUIAHUPYEMBIX
pe3yiabTaToB €  IONPAaBKOM HAa  HMHAMBUIAYyalbHble OCOOCHHOCTH €ro  y4YaCTHHUKOB.
TexXHOJOrMYHOCTh Y4EOHOTO IMpoIecca COCTOMT B TOM, 4TOOBI cAenaTh Y4eOHBIH Ipolecc
IIOJIHOCTBIO YIIPaBIISIEMBIM.

OCHOBHBIMHU TIPU3HAKaMHU 00Pa30BaTENbHON TEXHOJOTHH B €€ COBPEMEHHOM ITOHUMAaHUU
ABIIAIOTCA:

— ZIeTalIbHOE ONMCaHue 00pa30BaTENIbHBIX LIEEH;

— TMO3TallHOE oOmucaHue (NMPOEKTUPOBAHUE) CHOCOOOB  JOCTMXKEHHUS  3a/laHHBIX
pEe3yJbTaTOB-1IENEH;

— HCIIOJIb30BaHME OOpaTHOM CBSI3U C LEIbI0 KOPPEKTUPOBKU 0Opa30BaTEIbHOTO
mporecca;

— rapaHTUPOBAHHOCTb JOCTUTAEMBIX PE3YJIbTATOB;

— BOCIPOM3BOAUMOCTh 00pa30BaTEIbHOIO MpOIEcca BHE 3aBUCMMOCTU OT MAacTepCcTBa
IpenoaaBaTes;

— ONTUMAJILHOCTb 3aTPAYMBAEMBIX PECYPCOB U YCUIIUH.

Peann3anus KOMIIETEHTHOCTHOTO MOXOa MIPEeyCMaTpUBAET UCIIOIb30BAHNE B yU€OHOM
IPOLECCE AaKTUBHBIX W HHTEPAKTUBHBIX (OpPM IPOBENEHUS 3aHITUA B COYETAHUU C
BHEAYAUTOPHOU paboTOM ¢ L1ebio (OPMHUPOBAHUS U PA3BUTHUS IPOPECCHOHATBHBIX HABBIKOB.

Tpaguionnbie oOpa3oBaTelbHbIE TEXHOJIIOTUHM OPUEHTUPYIOTCSA Ha OpraHHU3alUio
00pa30BaTeNILHOTO  IpOLIECCa, MPEANOJAraloulyl0 MPSAMYK  TPAaHCIALUUI 3HAHUH  OT
npenogaBaresss K CTyJeHTY (IpEeMMYILECTBEHHO Ha OCHOBE OOBSCHUTEIIbHO-WILUIFOCTPATUBHBIX
METO/I0B 00y4eHus1). YueOHas JesTeIbHOCTh CTYJ€HTa HOCUT B TaKMX YCJIOBUSX, KaK MpPaBUIIO,
PENpPONYKTUBHBIA XapaKTep.

@®opMbl y4eOHBIX 3aHATUH C HUCIIOJIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

WndopmanvonHas JeKuss — [OCIel0oBaTeIbHOE  HM3JO0XKEHHWE Marepuaija B
JUCIUIUIMHAPHOM JIOTHKE, OCYILECTBISIEMOE NPEUMYIIECTBEHHO BEpOAJbHBIMU CpEACTBAMHU
(MOHOJIOT TIpenogaBartess).

JlabopaTopHas paboTa — opraHu3anus yaieOHOU paboThl ¢ pealbHBIMH MaTepUaIbHBIMU U
UH(POPMALIMOHHBIMU O0BEKTaMH, OSKCIEpUMEHTalbHas padoTa ¢ aHaJOrOBBIMU MOJAEISMU
peaTbHbIX OOBEKTOB.

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

7 OueHoYHbIe cpeICTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE OfecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

l.boxkmreitn b. C. ®usnueckas XUMHS: 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. ®usnueckast xumust : yaeoHoe nocodue / . B. Tronpauna, C. I1. Knoukosckwii, H. TO.
CeunukoBa u ap. ; MI'TY. - 2-e uzn. - Marautoropck : MI'TY, 2017. - 127 c. : wn., quarp.,
rpad., TabII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514
311/3506.pdf&view=true =~ (mara oOpamenus: 04.10.2019). - MakpooObekT. - TekcT:

o
AmAerThnuoLTd - IAwveerea



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 CTYJICHTOB IO JTUCIUILIHHE
"Ousuueckas xumus" / [D. B. drwonpauna, C. I1. Kmoukosckuii, H. 0. CBeunukoBa u ap.] ;
MI'TY. - Marauroropck : MI'TY, 2013. - 1 saekrpon. 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  (mara oOpamenus: 04.10.2019). - MakpooObekt. - Tekcr
3JIEKTPOHHBIN. - CBeieHust 1ocTynHbI Takke Ha CD-ROM.

2.IToBepxHOCTHBIE siBICHUS. AncopOums : yueOHoe mocobue / A. H. Cmupnos, H. O.
Cgeu-aukoBa, C. B. IOnuna, 3. B. Monpauna ; MI'TY. - Marautoropck : MI'TY, 2017. - 1
anek-tpon. onr. guck (CD-ROM). -  3arm. ¢ tuaryn.  o9kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1139
847/3417.pdf&view=true  (mara ooOpamenus: 04.10.2019). - MakpooObekr. - Tekct
anekTpoHHBIN. - ISBN 978-5-9967-0966-3. - CBenenus noctynusl Takke Ha CD-ROM.

3. TopuikoB, B.M. OcHoBbl ¢usuueckoit xumuu : y4eOHuk / B.W. Topmkos, N.A.
KysnenoB. — 6-e uzn. — MockBa : Jlabopatopus 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. JTabopaTopHBbIi MPAKTHKYM 10 (PU3NIECKON XUMHH : YIeOHO-METOnYECKOe ocodue /
A. H. Cmupnos, H. 0. Ceeunukosa, C. B. FOnuna, 3. B. Qionpauna ; MI'TY. - Marautoropcx :
MI'TY, 2017. - 1 snmektpoH. ont. auck (CD-ROM). - 3arm. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136
592/3177.pdf&view=true  (mara oo6pamienus: 04.10.2019). - Makpooobekr. - TekcT
AIIEKTPOHHBIN. - CBefeHus noctynHbl Takke Ha CD-ROM.

r) IIlporpammHuoe ob6ecnieuenune u MHTEpHET-pecypenl:

IIporpammHoe o0ecnieuenne

Haumenoanue 10 Ne norosopa Cpox neiicTsus

JIMIICH3UN

MS Windows 7 J1-1227-18 ot 08.10.2018 11.10.2021

Professional(nms kiaccoB)

MS Windows 7 Professional 1,1 767.17 1 27.06.2017 27.07.2018

(1751 KJ1accoB)

MS Office 2007 Professional |Ne 135 ot 17.09.2007 0eccpouHo

FAR Manager cB00OOTHO pacmpocTpansiemoe [10 OeccpovyHO

7Zip c¢B00OO0HO pacrpocTpansemoe [10 OECCPOIHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
| HaszBanue kypca | Ccblika



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

MexnynaponHas cnpaBouHas cucrema «llommpen»|URL:

polpred.com orpacas «O6pazoBaHue, HAYKa» http://education.polpred.com/
Harmonansnas UH(GOPMAIHOHHO-aHAIUTHYECKAS URL:

cucreMa — POCCUICKMI MHIEKC HAYYHOTO LIUTUPOBAHUS Al . .
(PUHLI) https://elibrary.ru/project_risc.asp
ITouckoBass cucrema Axagemus Google (Google URL: https://scholar.qoogle.ru/
Scholar) ) ] ' '

WNudopmannonnas cucrema - EnuHoe okHO AocTyna K

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

denepasbHOC rOCyIapCTBEHHOE OF0KETHOE
yupexaenne «Penepanbbiii vHCTUTYT npombinuiennoi|URL: http://wwwl.fips.ru/
COOCTBEHHOCTH»

9 MarepHaIbLHO-TEXHHYECKOE o0ecnedyeHre TUCIUILINHBI (MOAYJIA)

MarepuanbHO-TEXHHUECKOE 00ecIieueHNe JUCIUTUINHBI BKITIOUACT:

1. Yuebnas ayautopust JUisi MPOBEICHUS 3aHITUN JICKIIHOHHOTO TUIIA OCHAIIICHA!

- TeXHUYECKHMMH CPEICTBAMU OOYYEHMs, CIYKAlIMMU Ui HpPEJCTaBICHUS y4eOHOIl
uHpopManuu OOJIBIION ayAUTOPUH: MYJIbTUMEIUHHBIMU CpEICTBA XpPaHEHHs, Mepefadydl H
npezcTaBieHus yueOHOH nH(popMaluu;

- CHIeMaIM3UPOBAaHHON MeOeIbIo.

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

- J1abopaTtopHOe 000pynOBaHHE (XMMUYECKas MOCYyJa, PEaKTUBBI, BEChl JJaOOPAaTOpHbIE
pasHoruteunie BJIP-200, Becobr anextponnsie maboparopusie BK-300, Hu3koTemmeparypHas
naboparopHras sekrporneds SNOL10/10, MarHuTHBIE MEIIAIKH, 3J1. IUTUTKH. ).

- CHIeMaIM3UPOBAaHHON MeOebIo.

3. YuebOHas ayauTopus A TPYNINOBBIX U MHIUBHUYaJbHBIX KOHCYJbTAIUH, TEKYIIETO
KOHTPOJISI M TPOMEKYTOUHOM aTTECTallMy OCHAIICHA!

- KOMITBIOTepPHOI TexHuKoit ¢ maketom MS Office, ¢ monkirouenuem k cetu «MHTEpHET
¥ C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeIbHYIO CPETY YHUBEPCHUTETA,

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

4. TTomenieHue j1si CAMOCTOSITEIHHOM PabOThHI OCHAIIICHO:

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

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

5. llomemenue s XpaHeHUS M NPO(UIAKTUYECKOrO OOCTYKUBaHUS Y4eOHOTO
000pyI0BaHUS OCHALIECHO:

- CHIeMaIM3UPOBAHHON MEOEIbIO: CTeITaKaMH1 JJIsl XpaHEeH!s y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl PEMOHTa Y4eOHOTr0 000py10BaHMS;

- mkadamu It XpaHeHus yaeOHO-METOMYECKON TOKYMEHTAIINY H MaTEPUAIIOB.


http://education.polpred.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
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6 YueOHO-MeTOoaHUYeCKOe o0ecneyeHne caMoOCTOATEIbHOI padoThl 00y4aloIuXCs

Ilepeuens nabopamopnvix 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 3aBHCHUMOCTH OT TEMIIEpaTyphl BEJIMYHHBI TEeTI0BOTO 3 dexra AH; =
f(T) u usmenenus surporuu AS°; = f(T).
1.2.Beruncnute BenmuuuHbl  ACp, aH®: | AS°;, aG°r u InK, npm Heckonpkux Temmeparypax,
3HAYeHHS KOTOPBIX 3a/1aI0TCSI TEMIIEPAaTyPHBIM HHTEPBAJIOM U IIarom Temreparyp. Iloixydennsie
3HAYEHUS UCIIONIB3YIOTCS MPpU MOcTpoeHuH rpadukoB B koopauHatax ACp—T; aAH :—T; aAS®—T;
AG® — T u InK, — UT.
1.3.Iloas3ysce rpadgukom InKp — 1/T , BeiBecT npudamxenHoe ypapHenue suja InK, = A/T + B,
rae A, B — nocrosiHHbIe.

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 HAIpaBIECHHE CMEILIEHUS COCTOSHUS PAaBHOBECUS pacCMAaTpUBAEMOM CHCTEMBbI
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° (KONOHKa 6, Tabm. 20).

W3meHeHne KOHIICHTpaluid BEecTB (Ci) BO BpeMEHH (Ti) IPHU PAa3IMYHBIX TeMIepaTrypax
(Ti) HaxomsTcs B CTpPOKE COOTBETCTBYIOIIEH HoMepy 3amanus Ta6m.20. Haiftu snepruto
aktuBauuu (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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10.
11.
12.

13.

14.
15.
16.

17.
18.

19.

20.

21.

OcHOBHBIE IOHATHS TEPMOAVHAMHUKH.

[TepBbiii 3akoH TepMoarHaMUKU. [ToHsTHE O TerIOBOM 3¢ (deKTe, TeIIoTH 00pa30BaHUs,
ropeHus, pacTBOpeHus, pa30oBbIX npeBpanieHuii. 3akon ['ecca. Pacuers o 3akony ['ecca.
Bnusiaue Temnepatypsl Ha TEIIOBOM AP eKT.

3akon Kupxroda. Pacuers! TermmoBbix a3dexron mo 3akony Kupxroda.

BTopoii 3aKOH TEpMOAVHAMUKH.

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

®a30B0€ paBHOBECHE B OJJTHOKOMIIOHEHTHBIX CUCTEMAX. Y paBHEHHUE
Knaysuyca-Knaneiipona, pacueTsl OCHOBaHHBIE Ha ’TOM ypaBHEHHUE.

VYcn0BUS XMMHUYECKOTO PABHOBECHUS. 3aKOH AEMCTBYIOLIMX MAcc (TEPMOJIMHAMUYECKHUIA).
KoHcTaHTa XMMHYECKOrO paBHOBECHSI.

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

Bnusinue teMniepaTypbl Ha KOHCTaHTY PaBHOBECHS.

HanpaBnenue peakuuii B 3aKphIThIX CUCTEMAX. Y PABHEHHE U30TEPMbI XUMHUYECKOM
peakuuu Bant-T'odda, ee npaktuyeckue npuinoxeHus. Y paBHeHUE U300apbl-U30X0PHI
peakuuu. Metozabl pacyeTa KOHCTAaHTbl PAaBHOBECHSI.

[TpaBuiio Jle-llaTenbe, ero npakTuyeckoe NpuMeEHeHNe. BiausHue napneHus Ha
M0JIO’KEHNE paBHOBecHUs. PeanbHble razpl. Onucanue peaabHbIX Ta30B ¢ UCHOIb30BAaHUEM
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. J[aBieHue napa HaJl paCTBOPOM,
TEMIIEpPATypa KUIIEHUA U 3aMep3aHusi. OCHOBHBIE TOHATHS XUMUYECKOW KMHETUKH.
CrniocoObl onpeienieHns CKOpocTH peaknu. @opmaiibHas KHHETHKA TOMOTE€HHBIX
peakuuii. 3aKoH AelcTByrOIMX Macc. [Topsakn peakuil 1 uX MOJNEKYISIpPHOCTh. Peakiumn
NEePBOro, BTOPOro U n-ro nopsiikos. Kunernyeckue ypaBHeHUs! sl peaKLUi pa3InuHbIX
MOPSIKOB.

[Tepuon nmonynpespanieHus. KoHcTaHTa CKOPOCTH peaklvu, €€ CBOMCTBA, pa3MEPHOCTH U
onpezaeneHus. Meroasl onpeneneHus nopsaka peakunu. [loBepxHOCTHOE HATsHKEHUE,
METO/Ibl €r0 U3MEpEHUs. AJICOPOIIHS, OCHOBHbIE MOJOKEHUS U YPaBHEHUSI aJICOPOLIUH.
VYpaBuenue ['n06ca.YpaBuenue @peitnanuxa. Y pasaenue Jlenrmiopa. 3aBUCUMOCTb
azcopOLUU OT TeMIEPATYpPHI.
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7 OueHo4YHbIE CpeCTBA JJIA POBeIeHNsI IPOMEKYTOYHOM aTTecTAlNU

a) [lnanupyemble pe3yabTaThl 00y4eHHUs] H OLIEHOYHbIE CPeACTBA ISl POBedeHHs

HpOMe)RyTO‘lHOﬁ aTreCranum:

Crpykrypssiii | [Inanupyembie
3JIEMEHT pe3yJIbTaThl
KOMIETEHIIMU | 00yUEeHMsI

O11eHOYHBIE Cpe€acTBa

OIIK-4 rOTOBHOCTBIO COUETATh TEOPUIO U MPAKTUKY ISl PEIICHUS HHKEHEPHBIX 3a]a4

3HaTL OCHOBHBIE TTOHATHUS
U 3aKOHBI
du3nveckoit XumMun

IIpumepHBIEe BOIIPOCHI K OK3aMEHY:

OcHOBHBIE IOHATHS TEPMOAVHAMHUKH.

IlepBblil 3aKOH TepMOAMHAMUKH. [IoHATHE O TEILIOBOM
s dexTe, TEMI0Th 00pa30BaHusl, TOPEHUS, PACTBOPEHHUS,
¢dazoBbix mpeBpamieHuii. 3akoH ['ecca. Pacuerst mo
3akoHy l'ecca.

Biustaue TemriepaTypsl Ha TEIUIOBOU AP QEKT.

3akon Kupxroda. Pacuets! TemnoBbix 3¢ ¢heKkToB 1o
3akoHy Kupxroga.

Bropoii 3aK0H TEpMOJIMHAMUKH.

TepmoanHamMudeckne GyHKIIMNA, XUMHUECKUI
HOTEHIMAJ, OOLIME YCIOBUS PABHOBECHS CUCTEM.
Oueprus ['n66ca u sueprus ['enpMronpua Kak KPUTEPHH,
OINpeACIAIOINE HAPABICHUE U IIPEIEN IPOTEKaHUsI
IIPOLIECCOB B HEU30JIMPOBAHHBIX CHCTEMAX.

[TonsiTHe 0 pa30BOM paBHOBECUH, OCHOBHBIE
onpeneneHus (hazoBoro paBHosecus. [Ipasmio a3
['u60ca, ero mpumeHeHue.

da30B0€ paBHOBECHE B OJTHOKOMIIOHEHTHBIX CHCTEMAX.
VYpasuenne Knaysnyca-Knaneiipona, pacueTsl
OCHOBaHHBIE Ha ’TOM ypaBHEHHUE.

VYc10BUS XMMHUYECKOTO PAaBHOBECHUS. 3aKOH
JeicTByromux Mace (TepmoauHamMudeckuii). Koncranra
XUMHYECKOI'O PAaBHOBECHS.

Bunel koHcTaHT paBHOBecHs. PaBHOBecus B
reTepOreHHBIX CUCTEMaX.

BnusiHue temnepaTypsl Ha KOHCTaHTY PaBHOBECHS.
HampaBnenue peakuuii B 3aKpbITBIX CUCTEMAX.
YpaBHEHHE U30TEPMBI XUMUUYECKON peaKkLiUu
Bant-T'odda, ee npaktuyeckue NpuiioKeHus. Y paBHEHHE
n300apbI-U30X0PHI peakiui. MeTobl pacyera
KOHCTaHThl PaBHOBECHSI.

IIpaBuno Jle-Illarense, €ro NpakTUYECKOE IPUMEHEHUE.
Bnusinue naBneHus Ha MoJOKEeHHE PaBHOBECHS.
Onpenenenue noHATHS “pacTBOp”. CIOCOOBI BBIpXKEHUS
COCTaBa PacTBOPOB.

BriusiHue pa3nuuHbIX GakTOpPOB Ha PaCTBOPUMOCTD.
Monenu pacTBOpOB: HiealbHbIE (COBEPILIEHHBIE) U
0eckoHeuHO pa30aBICHHBIE PACTBOPHI, X OTIIMYHE OT
pEaIbHBIX PaCTBOPOB.

3axonbl Payns u I'enpu. [lapunansablie MosipHBIE
BEJIMYUHBI, UX OIIPEIIEICHHUE.

CBoiicTBa pa30aBICHHBIX PACTBOPOB HE AIEKTPOIHUTOB.




Crpykrypssiii | [Inanupyemsie

3JI€MEHT pe3yNbTaThl OrneHoYHBIE CpENICTBA

KOMIETEHIIMU | 00yUEeHMsI

JlaBneHue napa Haj pacTBOPOM, TEMIEpATypa KUIIEHUS U
3aMep3aHusl.

YMmeTs: OIpEEIATh 3anauu sl CAaMOCTOATEIBHOTO PEIICHHUS:
tepMoauHamuueckue | 1./[Ba rpamma Bo3ayxa n300apHO HarpeBaroT OT HYJIS 10
XapaKTepUCTUKU onHoro rpaayca Llenscust nmpu nasienuu 1 armocdepa.
XUMHYECKUX ITnotHOCTH Bo3ayxa npu 0°C coctapmuser 0,00129 r/em®.
peakuuit Haiinute paboTy paciumpeHus.

2. YeMy paBHO U3MEHEHUE SHTPONUU IpH nepexoae 1
MOJISl 230Ta U3 COCTOSIHUSI, COOTBETCTBYIOIIETO
HOpPMAaJIbHBIM YCJIOBUSM, B COCTOSIHHE, COOTBETCTBYIOIIICE
CTaHIapTHBIM ycioBusm, eciu Cp = 7/2 R.
OxapakTepu3syiite crocoObl nepeaaud B3auMHOTO
BJIMSIHUSL aTOMOB B OPTaHUYECKUX MOJIEKYJIaXx.

3. B raszoBoii cmecu, cocrosmeit uz CO, H>O, Ho u CO2
rJie KaKI0ro rasa OplIo B35TO [0 OJHOMY MOJIIO,
npotekaer peakunsi o R B
Yucno monelt CO2 B cocrosiHuM paBHoBecus pasHo 0,16.
HaliTn KOHCTaHTYy paBHOBECHS pEaKLIUU.

4. IIpu cunTe3e aMMuaka rporekaet peakius: 3Hor) +
N2 = 2NHs (. TIpu 298 K juts sToii peaxmun Kp =6 « 10°,
a & l_gge\ug): - 46,1 x/»/moib. OLEeHUTH
TEMIIEPATYPY, IPU KOTOPOW KOHCTaHTa PaBHOBECHUS
peakuuu OyzeT paBHa 1, mosaras 4to TEII0BOM AP peKT
IPAKTUYECKH HE 3aBUCUT OT TEMIEPATYPHI.

Bnagers: MeTOaMHI 3aaHue Ha pelieHre 3aja4d U3 NpodecCuoHaIbHOM
IpeCcKa3aHus o0nacTH (AOMalIHee UHANBUIYaIbHOE 33 JaHHE)
IIPOTEKaHUs Hccaenosanue 1
BO3MO>KHBIX Jl1 peakiuy BBIIIOJIHUTE CIIELYIOIIEE:

XUMHUYECKHUX 1.1.CocTaBuTh ypaBHEHUE 3aBUCUMOCTHU OT TEMIIEPATYypPhl
peakuui BennurHbI TeraoBoro a¢dexra AH®: = f(T) u usmenenus

suTporun AS°: = f(T).

1.2.Beruncnute BenuuuHbl  ACp, AH®: AS®r, aG°: u InK,
IIPY HECKOJIBKUX ~TeMITepaTypax, 3Ha4eHUs] KOTOPBIX
3aJJal0TCS TEMIEPaTypHBIM HHTEPBAIOM H [IarOM
temmneparyp. [lomydeHHbIe 3HAYEHUS HCTIOB3YIOTCS TTPH
noctpoeHnu rpapuko B koopaunatax ACp— T; aAH: —
T; 4S% —T; aG° —Tu InK, — 1/T.

1.3.Tloas3ysce rpadukom InKp — 1/T , BeiBecTH
npubimxenHoe ypaBHenue Buja InK, = A/T + B, rne A,
B — nocrosnHsbIe.

Hccnenoanue 2

2.1. Ucnonp3ys npaswio a3 ['ubd6ca, nms
paccMaTpUBaeMOM CHUCTEMBI OIPEIEIUTh KOJTUUECTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTETICHEH
CBOOO/IBI.

2.2. OnpenenuTh BO3MOKHOE HAIPaBJIECHUE MPOTEKAHUS
HCCIIElyEMOM PEAKIIMU U PABHOBECHBIN COCTAB ra30BOM
¢da3sl ipu gaBnenuu (klla) u remneparype (K). [Ipu
pELICHUH 33]]a4H HCII0JIb30BaTh BHIBEIEHHOE B




CrpyKTypHBIiI
JJIEMEHT

KOMIICTCHIINH

[Inanupyemsblie
pe3yJIbTaThl
00y4eHus

O11eHOYHBIE Cpe€acTBa

uccnenoBannu | smnupudeckoe ypasuenue InK,=A/T+B
U JIaHHbIE 00 UCXOJIHOM COCTaBe ra3oBOil (a3bl

2.3. YCcTaHOBUTH HANPaBJICHUE CMEIICHUS COCTOSIHUS
paBHOBECHSI pacCCMaTPUBAEMO CUCTEMBI MIPH:

a) YBEJIMUEHUU JaBjeHus (IIOCTOSIHHASI TEMIIEPaTypa);

0) yBeIMYCHUH TeMIepaTypsl (MOCTOSTHHOE JaBJICHUE).

IMK-2 - cnocoOHOCTHIO BEIOUPATh METOJIBI HCCIIEA0BAHNUS, TUIAHUPOBATH U TIPOBOIUTH
HEO0OXOMMBIEC SKCTICPUMEHTBI, HHTEPIPETUPOBATH PE3YJIbTATHI M JICJIATh BHIBOIBI

3HaTh

OCHOBHEBIC
napameTpbl
MIPOBEICHUS
(UBUKO-XUMHYECKUX
HUCCIEeN0BAaHUN

[IpumepHBbIe BOIIPOCHI K 3K3aMEHY:

OcCHOBHBIE IOHATHSI XUMHUYECKON KUHETUKU.

CniocoOsI onpeieNnienns CKOpocTu peakuuu. GopmanbHas
KMHETHUKA FTOMOT€HHBIX PEeaKIUi. 3aKOH JEHCTBYIOINX
Mmacc.

Ilopsiaky peakuuii ¥ UX MOJIEKYISIPHOCTb.

Peaknuu nepBoro, BTOporo u n-ro nopsKkoB.
Kunernyeckue ypaBHeHUs! JUIsl peaKLUi pa3iIuyHbIX
MOPSIIKOB.

Ilepuon nomynpeBpanieHusl.

KoHcTaHnTa cKOpoCTH peakuuu, ee CBOMCTBa,
Pa3MEpHOCTH U OIIPENIEICHHUS.

Mertoabl onpesiereHus: NOopsJiKa peaKkuu.
[ToBepxHOCTHOE HATSKEHUE, METOJIbI €T0 U3MEPEHUSI.
AncopO1iusi, OCHOBHBIE TOJIOKEHUS U YpPaBHEHUS
azicoponum.

Ypasuenue ['1066ca.

VYpasuenue Opeitnannxa. YpaBHenue JIeHrmMropa.
3aBUCHUMOCTH aJICOPOLIMU OT TEMIEPATYPBHI.

VYmMmern

BbIOpaTh MapaMeTpsl
IIPOBEACHUS
(UBUKO-XUMHYECKUX
UCCIIEI0BAHUI

3anaqu JIsl CAMOCTOSATEIBHOTO PEIICHHUS:

1. B 1am® (1 1) BomHOTO pacTBOpa GpoMUIA HATPHUS
coaepxutcs 0,3219 kr conmu. [ImoTHOCTH pacTBOpa
paBHa 1238,2 xr/mM3. BeIpa3suTh KOHIIEHTPAIMIO PACTBOPA
MOJIIPHOCTBIO, MOJISTIBHOCTBIO, MOJIIPHBIX JIOJISIX U
MacCOBBIX IIPOLIEHTAX.

2. Ckonbko nporentos riuurepuna (C3HgO3) HykHO
pacTBOPUTH B BOZIE, YTOOBI JJaBJIEHHE BOASHOTO Mapa
Obu10 Ha 1 % HIDKE JaBJeHUs HACBIIIEHHOTO Mapa BOJIbI.
3. OnpenenuTb OTHOCUTENBHOE IOHMKEHHUE JaBJICHUS
napa Haj BogHbIM 10%-HbIM pacTBopoM H3PO4,

4. YucTslit kaamuii 3aTBepaenaet npu 321 °C, a 10%-nprit
pacTBop BHcMyTa B Kagmun — ripr 312 °C. Onpenennts
TEIUIOTY IIJIaBJICHUS KaJMUS.

5. lexaanblit TEeMIiepaTypHbIA KO3(G(GUIIUEHT CKOPOCTH
peakuuu paseH 3. Bo ckosIbKO pa3 BO3pacTeT CKOPOCTb
9TOM peaKIMM MPH MOBBIIIEHUH Temneparypsl oT 30 10
100°C?

6.0npenenuTh AeKaaHbI KO3(PPHUITUEHT CKOPOCTH
peakuuu ¢ sHepruei aktuBaruu 60 kJx/Moab npu
HayallbHBIX 3HaUeHMsX Temneparypsl 20 °C, 1400 °C
(B ropre nomenHoit neun) u 1650 °C (B cTanennaBuibHOM
KOHBEpTEpeE).




Crpykrypssiii | [Inanupyemsie
3JIEMEHT pe3yJIbTaThl OnenouHsble cpencTBa
KOMIETEHIIMU | 00yUEeHMsI

Bnaners HaBBbIKAMH 3ananue Ha peneHre 3aaa4d u3 npohecCuOHAIBHON
IPOBECHUS obmactu
¢dusuko-xumuueckux | Haiinure naMeHeHue SHTPONUU IPH MTPOTEKAHNUN
HCCIIeIOBAaHU I peaxiuu 1pu Temmneparype 877 °C

CH4 +2CO = 3C(rp) + 2H,0
€CJIN IJId Y4aCTHHKOB pCaKI_[I/II/I N3BCCTHEI CJICaAyroume
TepMOI[I/IHaMI/ILIeCKI/Ie JAaHHBIC:

BeniectBo CHa CO Clrapgur) | H20
Sye 186,26 | 197,55 | 5,74 188,72
JIx/(monp*K)

a 42,06 |28,41 | 16,86 30,00
b*10° 3150 | 4,10 |4,77 10,71
c* 10° -17,29 | -0,46 | -8,54 0,33

rjae a, b, ¢ — K03 HUIMEHTH 3aBUCUMOCTH
TEIIOEMKOCTEH YYaCTHUKOB PEAKIIUU OT TEMIIEPaTyPhl

0) [lopsinok nMpoBeeHUsi MPOMEKYTOYHOM ATTECTAIMM, I0KA3aTeJM U KPUTEPUHU
OLlEHUBAHMUSL:

[IpomexxyTouHast arrectanus NO AWCUUIUIMHE BKIIOYAET TEOPETUYECKHE BOIIPOCHI,
MO3BOJISAIOIINE OLEHUTh YPOBEHb YCBOEHHUS 00YYAIOLUIMMHMCS 3HAHUM, M MIPAKTUYECKHE 3aJJaHUs,
BBISIBIISIFOLINE CTENIEHh CHOPMHUPOBAHHOCTH YMEHUH U BIIAICHUH, TIPOBOJHUTCS B (hOpME IK3aMeHa.

DK3aMeH M0 JTaHHOW JMCHUIUIMHE MPOBOAMUTCSA B YCTHOW (popMe Mo 3K3aMEHAIMOHHBIM
Omeram, KaXIbIid U3 KOTOPBIX BKIIFOYAET 2 TEOPETUUECKUX BOMPOCA U 3aj/1aya.

IToxa3aTeu 1 KPUTEPHHU OLIEHUBAHUS IK3aMeHA:

— Ha OLIEHKY «OTJIHYHO» (5 0aiioB) — 00yJaromuiicst 1eMOHCTPUPYET BHICOKHM YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYeCKoe WU IIIyOOKOoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHSAET TNPAKTHUYECKUE 3aJaHHsi, CBOOOIHO ONEpUpPYeET
3HAHUSMH, YMEHUSIMH, IPUMEHSET UX B CUTYalUsX MOBBIIIECHHOM CI0KHOCTH.

— Ha OLIEHKY «Xxopomo» (4 Oamna) — o0yyaromuiicss AeMOHCTPUPYET CPEIHUN YpPOBEHb
c(OPMHPOBAHHOCTH KOMITETEHLIMH: OCHOBHBIE 3HAHMS, YMEHHMsS OCBOCHBI, HO JOIMYCKaIOTCS
HE3HAYNTENbHBIE OIIMOKH, HETOYHOCTH, 3aTPYJHEHUS TIPU aHATUTHIECKUX OTIEPAINAX, IepeHoce
3HaHUHM U yMEHUIl Ha HOBbIE, HECTAHAAPTHbIE CUTYAIUH.

— Ha OICHKY «YyIOBJIETBOPUTEJbHO» (3 Oamna) — oO0ydYaromuiicss IEMOHCTPUPYET
MIOPOTOBBI YpOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHLIMH: B XOZ€ KOHTPOJIBHBIX MEpOIPHITUI
JIOITYCKAIOTCSI OIIMOKH, TPOSIBIISIETCSI OTCYTCTBHE OTACIBHBIX 3HAHWH, YMEHWH, HaBBIKOB,
00yYaromuicss HUCHBITHIBACT 3HAYUTEIbHBIC 3aTPYIHEHHsI NPH OINEPUPOBAHUM 3HAHUAMHU U
YMEHUSIMH TP UX TTIEPEHOCE Ha HOBBIE CUTYAIIHH.

— Ha OIIGHKY «HeYIO0BJIETBOPHTEeIbHO» (2 Oamna) — oOydarommiics JEMOHCTPUPYET
3HaHusa He Oonee 20% TeopeTHUECKOro marepuana, JOMYCKAeT CYIIECTBEHHbIE OLIMOKH, He
MOYKET MOKa3aTh UHTEIUIEKTYaJbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HeYyJ0BJIeTBOPUTEJabHO» (1 Oamt) — o0ydyaromuiicss He MOXET MOKa3aTh
3HaHUS HAa YpPOBHE BOCIPOM3BEJCHHUA U OOBACHEHHS HWHQPOpPMALMM, HE MOXKET II0Ka3aTb
WHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS TPOCTHIX 3a]1a4.




