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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2021 - 2022
yueOHOM roly Ha 3acefaHuu Kadeapsl MeTauTypriuu U CTaHAapTH3AIUN

IIporokomor 20 1. Ne

3aB. kadeapoii C.M. T'0110BH3HHH

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM rojly Ha 3acefaHuu Kageapsl MeTaTypriuy U CTaHAapTH3AIUN

IIporokomor 20 1. Ne

3aB. kadempoii C.M. T'0110BH3HIH

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTaurypruu U cTaHIapTU3aluu

IIporokomor 20 1. Ne

3aB. kadeapoii C.M. T'onoBu3HUH

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqanuu Kadeapsl MeTarypruu U cTaHAapTU3aluu

IIporokomor 20 1. Ne

3aB. kadeapoii C.M. T'onoBu3HUH




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[enbio ocBOeHUS AUCUUTIINHBI «DU3nUecKast XUMUS SIBISIETCS:

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

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

HNucuunnuna @usuyeckass XMMHUS BXOJAUT B BAapUATHUBHYIO YacTh y4yeOHOro IUjIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YyMEHHMs,  BJaJICHUsA),
c(hOpMUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

®dusuka

MaremaTuka

WNudopmarrka u nHHopMalioHHbIE TEXHOJIOTUU

Xumus

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUH JAHHON AUCLUILUIMHBI OyIyT
HEOOXOIUMBI JIJISl U3YYCHHUSI UCIIUILTNH/TIPAKTHK:

MopenupoBaHue NpoIeccoB U 00bEKTOB B METAILTYpTrUU

OCHOBBI METAITYPrUUE€CKOr0 MPOU3BOACTBA

3 Komnerenuun ody4aromierocs, (popMmupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHust

B pesynbrate ocBoeHHS AUCHUILTUHBI (MOIyJsl) «DPu3ndeckas XUMUS» 00YJarOUUiics
JIOJDKEH 0071a/1aTh CIISAYIOUIMMU KOMIIETEeHLIUAMU:

CrpyKTypHBII [Tnanupyemsble pe3ysnbTaThl 00y4eHUs
JJIEMEHT
KOMIIETEHIIMH
OIIK-4 TFOTOBHOCTBIO COYETATh TEOPUIO U NPAKTUKY I PEILICHUSI HHXKEHEPHBIX 3a7a4
3HaThb OCHOBHBIE MTOHSTHS U 3aKOHBI (PU3NYECKON XUMHUH
Ymers OTpeAEIATh TEPMOJANHAMUYECKUE XaPaKTEPUCTUKN XUMHUECKUX peaKlIui
Bnagers METOJIaMH IPEJCKa3aHUsl MPOTEKAHUS BOBMOKHBIX XUMHUYECKUX PEAKIIHM

[TK-2 criocoOHOCTHIO BBIOUPATH METO/IbI UCCIIEI0BAaHUS, INIAHUPOBATH U MPOBOIUTH
HE00XO0/IMMbIE SKCIIEPUMEHTBI, HHTEPIIPETUPOBATh PE3YbTATHI U /I€1aTh BBIBOBI

3HaTb OCHOBHBIC MMApaMCTPhbl MIPOBCACHUSA (1)I/I3I/IKO'XI/IMI/I‘ICCKI/IX HCCIIeI0BAHUM

YMers BBIOpATh MapaMeTpbl MPOBEACHUS (PU3UKO-XUMUUECKUX UCCIIEJOBaHUM

Bnagetn HaBbIKaMU IMPOBCACHU A (I)I/I3I/IKO'XI/IMI/I‘leCI(I/IX HCCIIeT0BaHUM




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

YUCJIC:

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

— BHEAyUTOpPHAs — 4 aKaJI. 4acoB

— caMocTosTeNbHas paboTa — 36,3 akaJ1. 4acoB;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluu - SK3aMEH

AynuropHas s
o | xonraxrHas pabota E 3 ®dopma TeKyILero
=
= B aKaJl. 4acax 5} Bung KOHTPOJIS
Pasnen/ Tema 3 (B axaz. vacax) = . p Kon
S 3 ©| camocrosaTensHON YCIIEeBAEMOCTH U
JIACIMTUTHHBI 5 £ . KOMITETECHIIUH
@) g £ paboThI TIPOMEKYTOUHOM
nmab. |mpakt. | $ & ATTeCTallNH
Jlex. 3aH 3aH 8 g B
1. Pazmen 1. Ilpeamer wu
METOIbI, TMOHATUS W 3aJaddd
(hu3nUecKol XUMUK
ITogroroBka k
1a00paTOpHOI
pabote Nel,
pabora c
oubnuorpagpuyec
11 Xumuueckas KHM MaTephaam, | o o o o raGota
TEPMOJMHAMHUKA. 3aKOHBI| 2 6 6/21 5 MOJATOTOBKA K Nol P cnfmﬁ oI;[ oc OIIK-4, TIK-2
TEPMOJUHAMUKH. BeIOIHEeHUIO PI'P o Y poc.
Nel
«TepmonuHammye
CKHI aHaIu3
XUMHYECKUX
peakuuin»
Hroro no pazaeny 6 6/21 5
2. Pazmen 2. Xumwudeckoe
($a3oBoe paBHOBECHE
21 Koncranra
IloaroroBka k
XUMHNYCCKOI'o v
nabopatopHOit | JlabopaTtopHast padoTta
paBHOBeECHS, ee .
cBOMCTBA CII0COGEI pabore Ne2, Ne2, yerHslit onpoc,
]
abora c cmnada PI'P Nel
BBIPAKEHHSI. 2 8 821 10 P . | OIIK-4, TIK-2
Hanpasienue Tpomeccos 6ubmuorpaduuec |«TepmoanHaMUueCKUit
KUM MaTe€puaiaMu. | aHaJIu3 XUMHUYCCKUX
B M30TEPMHIECKHX .
IoaroroBka k peaKIuii»
YCIIOBHSIX, u30TEepMa
otuety o PI'P 1.
peakin ~ Bant-T'odda.
Wroro no pazneny 8 821 10

3. Pazmen 3.
TepMoauHAMHUYECKAsT TEOPHS
pacTBOpOB




3.1 Crioco0B! BBIpasKeHHs

ITogroroBka k

COCTaBa PacTBOpOB. 71a00paTOPHOI
WpeanbHeple,  pealbHbIE 3 3 pabote Ne3, JlabopaTopHas paboTa OIK-4. TIK-2
pactBophl. 3akoH Payis, pabota c Ne3, ycrHbIii onpoc '
3akoH I'eHpu. OKcTpaxuus 6ubmuorpaduuec
Y 3aKOH pacIpeeNIeHusl. KUM MaTepuagaMu
HWroro mo pasueny 3 3
4. Pasgen 4. Jluarpammbl
COCTOSTHHS
JIBYXKOMITOHEHTHBIX CHCTEM
41 IIpaBuno ¢as. IloaroroBka k
CrocoObl  MOCTpOCHHS nabopatopHoOn
JUarpamMm COCTOSIHUSI. 6 621 5 pabote Ned, Jla6opaTopHas paboTa OIK-4. TIK-2
Tumst JuarpaMmm pabota c Ned, yernbriit onpoc. '
COCTOSIHUS JIBOWHBIX oubnuorpagpuiec
CILIaBOB. KUM MaTepuanaMu
HWroro mo pasueny 6 6/21 5
5. Pazmen 5. Xumwuueckas
KHHETHKA
. IloaroroBka k
5.1 OcHoBbl popmManbHOU 1A6ODATODHOI
KHHETHUKU. 3akoH pa6I()) e JS'O 5
WCTB ux M =
f(lce)HS:TaifT(;m Ko OiCTCI; pabota c cnaya PT'P Ne2
AL 68 CBO §CTBa 8 6/41 9 | 6ubauorpaduuec «XuMuueckas OIIK-4, ITIK-2
PCaHHH, i KHM MaTepuaiaMu, KHUHETHAKA)
ompenenenue. Peaxkuun BBIIOHeHIe PTP
Pa3IHYHBIX TOPSAKOB, UX No2 «XuMuecKas
KHHCTHKA. KUHETHKA»
Wroro no pazneny 8 6/41 9
6. Pasmen 6. IToBepxHOCTHBIC
SIBJICHHSI
61 Ancopbuni  ma IMoaroroska K
TpaHUIe  JKUIKOCTH-Ta3. a 6;(l)pa opHOi
VYpaBHeHHe  aacopOLMU . TOpHOH
Fp ACOPOLL pabote Neb6, JlabopatopHas pabota
ubea u ero anams. 3| 82u 4.3 pabota ¢ Ne6, ycTHBII ompoc OTIK-4, TIK-2
3aBUCUMOCTH -
oubnuorpagpudiec
MIOBEPXHOCTHOTO
KAM MaTepuanaMu
HATSHKEHUS or
HWroro no pazaeny 3 821 4.3
Hroro 3a cemectp 34 |34/121 36,3 SK3aMeH
Hrtoro no qucumIninge 34 |34/121 36,3 9K3aMeH OIIK-4,IIK-2




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

OOpa3oBarenbHble TEXHOJIOTUU — 3TO LIEJIOCTHAs MOAEIb 00pa30BaTEIbHOIO Ipolecca,
CHCTEMHO OIpeaeIstonmas CTPYKTYpY M COAEp)KaHUE JESITeIBbHOCTH OOEHX CTOPOH 3TOTO
nporecca (IpernojaBaTenss M CTYAEHTA), HMMEKOMIAs LEIbI0 JOCTH)KEHUE IUIAHUPYEMbIX
pe3yibTaTOB C TMOMPAaBKOM HAa  WHAMBHUAYyalIbHbIE OCOOCHHOCTH €ro  y4YacTHHKOB.
TexXHOJOrMYHOCTh Y4eOHOIo Ipolecca COCTOMT B TOM, 4TOOBI cAenaTh y4eOHBIN 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
nporecca;

— TapaHTUPOBAHHOCTH JOCTUTAEMbIX Pe3yJIbTaTOB;

— BOCIPOHM3BOJUMOCTh 00pa30BaTEIbHOIO Ipolecca BHE 3aBUCHUMOCTH OT MacTepCTBa
Ipero1aBaTeds;

— ONTUMAJIBHOCTB 3aTPauyuBaEMbIX PECYPCOB U YCHIIUH.

Peanm3anus KOMIIETEHTHOCTHOTO MOXOA MPEIyCMaTPUBACT UCTIOIH30BAHNE B YI€OHOM
npolecce AakTHUBHBIX W HHTEPAKTHBHBIX (OpPM MpPOBEAEHUS 3aHATHH B COYETAHUU C
BHEAYIMTOPHOU PabOTOH ¢ 1ebi0 GOPMUPOBAHUS M PA3BUTHS MTPO(ECCHOHALHBIX HABBIKOB.

TpaauumonHele 00pa3oBaTelbHblE TEXHOJIOIMH OpPUEHTHPYIOTCS HA OpraHU3alLUIo
00pa30BaTeNbHOTO  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 XapakKTep.

®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

Wudopmannonnass JeKIus —  IOCIEAOBaTeIbHOE  HW3JIOKEHHWE Marephaia B
JUCLUIUIMHAPHOM JIOTMKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOaJbHBIMU CpEACTBAMU
(MOHOJIOT MpernoaaBaTes).

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

6 YueOHO-MeTOAMYeCcKOe o0ecriedeHUe CAMOCTOSITeJIbHOI PadoThI 00y4aKoIuXCs
[Ipencrasneno B mpunoxxeHuu 1.

7 OneHoYHbIe CpeICTBA A5 NIPOBeAeHUsI IPOMEKYTOYHOM aTTecTAluH
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 00ecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

l.bokmreiin b. C. ®dusnueckas XuMus: TEPMOJAMHAMUKA U KUHETHKA [DJIEKTPOHHBIN
pecypc]: yuebnoe nocodue / b. C. bokreitn, M. . Menaenes, FO. B. [ToxBucHeB. — DJIeKTpOH.
man. —  MockBa: MHCHUC, 2012 — 258 c¢. — Pexumm  pmocryma:
https://e.lanbook.com/book/47443

2. Ousnueckas xuMmust: yaebnoe mocodue / 3. B. Tronpauna, C. I1. Kioukosckuii, H. TO.
CeeunukoBa u ap.; MI'TVY. - 2-e uza. - Marautoropek: MI'TVY, 2017. - 127 c. : uin., quarp., rpad.,
TalJI. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514
211/3R0A ndfRview=triin



(mara oopamenus: 04.09.2020). - MakpooObekT. - TekcT: 3JeKTpOHHBIHA. - ViMeeTcs mevyaTHbIit
aHaJIor

0) JJlomotHUTeE/ILHASI TUTEPATYpa:

1. Xumudeckasi KHHETHKA U aJCOPOIIHsI: METO. YKa3aHHUs ISl CTYJACHTOB 10 JUCIUTUIMHE
"Ousnueckas xumusa" [ [D. B. dronpauna, C. I1. Knoukosckuit, H. FO. CBeunukoBa u np.];
MI'TY. - Marautoropck: MI'TY, 2013. - 1 snekrpos. ont. auck (CD-ROM). - 3arn. ¢ tutys.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1123
436/1258.pdf&view=true (mara ooOpamenus: 04.09.2020). - Makpooobekr. - TekcT:
3JIEKTPOHHBIN. - CBeieHust 1ocTyHbI Takke Ha CD-ROM.

2.IToBepxHOCTHBIC siBIeHHsA. AncopOuus: ydeOnoe nocooue / A. H. Cmupnos, H. 1O.
Cgeu-aukoBa, C. B. lOnuna, O. B. Monpauna ; MI'TY. - Marautoropck: MI'TY, 2017, - 1

anek-tpoH. 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 (mara ooOpamenus: 04.09.2020). - MakpooObekT. - Tekcr:

anekTpoHHBIN. - ISBN 978-5-9967-0966-3. - CBenenus noctynusl Takke Ha CD-ROM.
3. TopuikoB, B.M. OcuoBbl ¢usuyeckoit xumun: yueOnuk / B.U. Toprikos, W.A.
Ky3nenoB. — 6-e m3a. — Mocksa: JlaGopatopus 3uanuii, 2017. — 410 c¢. — ISBN

978-5-00101-539-0. — Tekcrt: anexkTponnslii // JlaHb: 3JeKTPOHHO-OMOIMOTEUHAS CHCTEMA, —
URL.: https://e.lanbook.com/book/97412

B) MeToanyeckue yKazaHus:

1. JIaGopaTopHbIil IPAKTUKYM 110 (PU3MYECKOI XUMUU: yIeOHO-METOANYECKOe mocoodue /
A. H. Cmupnos, H. 10. Ceunukosa, C. B. FOauna, 2. B. ltoneauna; MI'TY. - Maruutoropck:
MI'TY, 2017. - 1 snektpon. 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 (mara ooOpamenus: 04.09.2020). - MakpoodsekT. - Tekcr:
ANIEKTPOHHBIN. - CBefieHus 1ocTynHbl Takke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpamMmMHoe oGecnieueHue

Haumenopanwue I10 Ne nororopa CpoK JIeHCTBYS JIUTICH3UH
MS Windows 7 J1-1227-18 ot 08.10.2018 11.10.2021
Professional (st kitaccoB)
7Zip cB000JTHO pacrpoctpansemoe 10 OECCPOYHO
MS Office 2007

. Ne 135 o1 17.09.2007 OeccpodHO
Professional

IIpogdeccnonasibubie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
| HasBanue xypca | Ccpuika




Harmmonanbaasa
unpopmanonHo-anamutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHIEKC HAYYHOTO ITMTHPOBAHUS
ITouckoBass cucrema Axamemuss  Google
(Google Scholar)
Wudopmannonnas cucrema - EnuHOe OKHO
JOCTyHa K HHG)OPMAIIMOHHBIM pecypcam
denepallbHOE TOCYJAPCTBEHHOE OFOKETHOE
YUPEKICHUE «DenepanbHbIi unctutyt|URL: http://mwww1.fips.ru/
IIPOMBIIIUICHHON COOCTBEHHOCTHY
MexnyHapoaHas 0a3a CIPAaBOYHBIX W3JAHHUMA
10 BCEM OTpacisaM 3HaHui SpringerReference
DOneKTpoHHBbIE pecypchbl Oubmmoreku MITY
um. I'.1. Hocona

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILITHHBI (MOLYJIs1)

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

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

http://www.springer.com/references

http://magtu.ru:8085/marcweb2/Default.asp

MarepuanbHO-TEXHHUECKOE 00ecIieueHNe JUCIUTUINHBI BKIIIOUACT:

MartepuaibHO-TeXHUUYECKOE 00ecrieueHre TUCIUTUTHHBI BKITIOYAeT:

1. YueOnas ayautopust JUisi MPOBEICHUS 3aHITUH JIEKIIHOHHOTO TUIIA OCHAIIICHA!

- TEXHUYECKHUMH CpEJCTBAMH OOYy4YECHHS, CIYXallUMHU IJi MpEeACTaBICHUS y4eOHOMN
uHpopManuu OOJIBIION ayAUTOPUH: MYJIbTUMEIUHHBIMH CPEICTBA XPaHEHHs, Nepeaaydl U
npeJcTaBieHus yueOHol nudopmanmu;

- CHIeMaIM3UPOBAaHHON MeOebIo.

2. YyeOHas aynuTopus [Uisl MPOBEACHUA JabopaTopHbIX 3aHATHI «JlabopaTopus
($U3HYECKON XMMUNY» OCHAIIICHA J1a00paTOPHBIM 000PYI0BAHUEM:

- nabopaTopHoe 00OpynOBaHUE (XMMHUYECKas MOCYy/a, PEaKTUBBI, BEChl JIabopaTOpHBIE
paBHoruieune BJIP-200, MarHuTHBIE MEIIAIKH, 3JI. IUTATKH. ).

- CHIeMaIM3UPOBAaHHON MeOebIo.

3. YueOHasi ayquTopus AJi TPYNIOBBIX U WHAMBUAYAIbHBIX KOHCYIbTAIUN, TEKYLIETO
KOHTPOJISI ¥ TPOMEKYTOUHOM aTTECTallMy OCHAIICHA!

- KOMITBIOTEpHOI TexHuKoit ¢ maketom MS Office, ¢ monkirouenuem k cetu «MHTEpHET
U C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeMAIN3UPOBAHHON MEOETIBIO.

4. TTomenieHue 115t CAaMOCTOSITEIHLHOM PabOThHI OCHAIIICHO:

- KOMITBIOTepPHOI TexHuKoit ¢ maketom MS Office, ¢ moxkirouenuem k cetu «MHTEpHET
U C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNbHYIO CPETY YHUBEPCHUTETA,

- CTIeMAIN3UPOBAHHON MEOETIBIO.

5. llomemenue st XpaHeHUS M NPO(UIAKTUYECKOrO OOCTYXUBaHUS Y4eOHOTO
000py/I0BaHUs OCHAIIIECHO:

- CHIeNMaIM3UPOBAHHON MEOEIIbIO: CTeIIaKaMH1 JJIsl XpaHEeHHs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl PEMOHTA y4eOHOTro 000py10BaHMS;

- mkadamu I XpaHeHus yaeOHO-METOMYECKON TOKYMEHTAIIUNY H MaTEPUAIOB.
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6 YueOHO-MeTOAHUUECKOEe oOf0ecmeuyeHHe CaMOCTOATEeJIbHOU PadoThI
0O0yUaroIINXCcA

Ilepeuensv nadopamopnuix pabom

1. Ompenenenuie HHTErpanbHON TEMIOTH PACTBOPEHUS COJIU

N3yueHnne paBHOBECHS PEAKIIMK B3aUMOJICHCTBUS TBEPIOTO YIJIEPOJ C €r0 JUOKCHIOM
JlaBneHue HACBIILIEHHOTO Mapa U TEIUI0Ta UCIIAPEHUST YUCTOU KUIKOCTH

TpeTuii KOMIIOHEHT B ABYXCIOHHON dKUJKOCTH

[TocTpoenue quarpaMMbl COCTOSIHUS IByXKOMITOHEHTHON CUCTEMBI.

BnusiHue Temneparypbl Ha CKOPOCTh XUMHUUECKOU PEaKIIHH

SER

JOMAIIIHEE PACYHETHO-TPAOUYECKOE 3A{AHUE Nel
«TepMmoauHaMHYeCKHH AaHAJIN3 XUMHYECKUX peaKIuii»

Hccaenoanue 1

J51st peakiiuu BBIMOJHUTH CIEAYIOIIEe:
1.1.CocTaBuTh ypaBHEHHE 3aBHCHUMOCTH OT TEMIIEpaTypbl BEJIMYUHBI TEII0BOTO 3 dexra A\H®; =
f(T) u u3menenus suTponuu AS°, = f(T).
1.2.Beruncnute BemuuuHbl  ACp, aH% | AS%, aG° u InK, npu Heckonpkux Temmeparypax,
3HAYEHUS KOTOPBIX 33AI0TCS TeMIepaTypHbIM UHTEPBAJIOM U I1arom temmeparyp. [lonydennbie
3HAUEHUS UCIOJIb3YIOTCS IPH nocTpoeHuu rpadukoB B koopauHaTax ACp—T; AH% —T; AS% - T,
AG°% —Tun InK, — 1/T.
1.3.ITonb3ysce rpaduxom InK, — 1/T , BeiBecTn npubnmxennoe ypasuenue sujaa InK, = A/T + B,
rae A, B — mocTosHHEBIC.

HccaenoBanue 2

2.1. Ucnonw3ys npasuio a3 ['nb6ca, 115 paccMaTpruBaeMoi CUCTEMBI ONPEAETUTh KOJIMYECTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTENEHEH CBOOOIbI.

2.2. Onpenenutbh BO3MOKHOE HAIPaBJIEHUE MTPOTEKAHUS HCCIEAYEMOM PEeaKIIMi U PaBHOBECHBIN
coctaB Ta3oBoil (as3sl mpu naBienuu (klla) m temmeparype (K). Ilpm pemenun 3anaum
UCIIOJIb30BaTh BBIBEACHHOE B HccienoBaHuu | smnmpuueckoe ypaBHeHue InK,=A/T+B nu
JTaHHbIe 00 MCXOJITHOM COCTaBe ra3oBoi (asbl

2.3. YCTaHOBUTH HANpaBJICHUE CMEIICHHUS COCTOSHUS PABHOBECHS PAaCCMATPHBAEMOW CHCTEMBI
npu:

a) YBEeJIMUEHUH JaBJieHus (IOCTOSIHHAS TEMIIEpaTypa);

0) yBeIMUEHUH TeMIepaTypbl (IOCTOSIHHOE JJaBJICHUE).

JOMAIIIHEE PACYHETHO-TPAOUYECKOE 3AJTAHUE Ne2
«XuMnuyeckass KHHETHKA»
DopMynMpOBKa 3aJaHUS
HccaenoBanue 1

Jns peakuun A+B — npoayKThl peakinu, HayallbHble KOHIIEHTpaluHu (C,) Bemects A u B
PaBHBI U COCTABIISIOT: Co(A)=Co(B) =co=.... MOJIB/IM° (KooHKa 6, Tau. 20).

M3MeHeHHne KOHIIEHTpaluil BemecTB (Ci) BO BpeMeHH (Tj) IpU pa3IMUHbIX TeMIlepaTypax
(Ti) HaxomsiTcs B CTpPOKE COOTBETCTBYIOIIEH HoMmepy 3ajnaHusi Ta0:1.20. Haiitu sHepruro
axtuBanuu (E), npemykcnoHeHnnampHbId MHOXKHUTEND (Ko) 1 Bpems (Ts), 3a KOTOpoe ... % BeliecTB
A u B (xononka 21, tabi. 20.) npu temnepatype Ts = ... K (kononka 20, tabn. 20) npeBpaTtutcs B
IPOAYKTHI PEaKLUH.



Cnucok 6onpocog 01 ycmHuoz2o onpoca:
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10.
11.
12.

13.

14.
15.
16.

17.
18.

19.

20.

21.

OCHOBHBIE IOHATHS TEPMOJAUHAMUKH.

[TepBbiii 3akoH TepMoarHaMUKU. [ToHsATHE O TeroBOM 3¢ (dekTe, TeIIoTH 00pa30BaHus,
ropeHus, pacTBOpeHus1, pa3oBbIxX npeBpanieHuii. 3akoH ['ecca. Pacuers! mo 3akony I'ecca.
BnusiHue Temnepatypsl Ha TEII0OBOH 3 (eKT.

3akon Kupxroda. Pacuets! TermmoBsix 3ddexron o 3akony Kupxroda.

BTopoii 3aKOH TEpMOAVHAMUKH.

TepmoauHaMuyeckue GyHKIUN, XUMUUECKUI MOTEHIMAN, OOLIUE YCIOBUS PABHOBECHS
cucreM. DHeprus ' m60ca u sHeprus ['enpMroibia Kak KpUTEpUH, OTPEACTISIONINE
HalpaBJIeHUE U IIPeell IPOTEKaHUs MPOLIECCOB B HEM30JIMPOBAHHBIX CUCTEMAX.

[TonsiTue o a3oBOM paBHOBECHH, OCHOBHBIE OIpeeNeHHs ()a30BOr0 PaBHOBECHS.
[TpaBumno ¢a3 ['m66ca, ero mpuMeHeHHE.

®a30B0€ paBHOBECHE B OJJTHOKOMIIOHEHTHBIX CUCTEMAaX. Y paBHEHUE
Knaysnyca-Knaneiipona, pacueTsl OCHOBaHHbIE Ha 3TOM YpaBHEHHE.

VYc10BUS XMMHUYECKOTO PaBHOBECHS. 3aKOH JEHCTBYIOLIMX MAcC (TEPMOIMHAMUYECKUIN).
KoHcTanTa XMMHYECKOI0 paBHOBECHSI.

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

Briusinue Temrieparypbl Ha KOHCTaHTY PAaBHOBECHSL.

HanpaBnenue peakuuii B 3aKpbIThIX CUCTEMAX. Y PABHEHHE U30TEPMbl XUMHUUYECKOU
peakuuu Bant-T'odda, ee npaktnyeckue npuinoxeHus. Y paBHeHUE U300apbl-U30X0PHI
peakuuu. Metozpl pacueTa KOHCTaHThl PABHOBECHS.

[TpaBuno Jle-1llarensbe, ero npakTuueckoe npuMeHeHue. BiusHue naBnenus Ha
N0JIO’KEHHE paBHOBecus. PeanibHble ra3zpl. OnucaHue peaibHbIX Ia30B C UCIOJIb30BAaHUEM
BUpHAIbHBIX ypaBHeHUH. Temneparypa boiins. Cmbicn BUpranbHbIX K03()(OUIUEHTOB.
Ypasaenue Ban-nep-Baansca. Dddexr Ixoyns — Tomrncona. Temrieparypa HHBEpCHUH.
CxMKEeHHe ra3oB.

Omnpenenenue noHsaTus “pactBop”’. CrocoObl BRIpaXKEHUsI COCTaBa pacCTBOPOB.

BrausiHue pa3nuuHbIX GakTOpoOB Ha PaCTBOPUMOCTD.

Monenu pacTBOpOB: HjealbHbIe (COBEPILIEHHbIE) 1 OECKOHEUHO pa30aBiIeHHbIE PACTBOPSI,
UX OTJINYME OT PEalIbHBIX PaCTBOPOB.

3axonbl Payns u I'enpu. [lapunanbsablie MONsSipHBIE BEIMYUHBL, UX ONPECIICHUE.
CaoiicTBa pa30aBIEHHBIX paCTBOPOB HE JIEKTPOIUTOB. [laBiieHue mapa Ha/l paCTBOPOM,
TeMIeparypa KUIeHus u 3amep3anusi. OCHOBHBIE MOHATHS XUMUYECKOW KMHETUKH.
Crioco6b! onpeienieHnst CKOpocTu peakiuu. PopmaabHast KHHETHKA TOMOTE€HHBIX
peakuuii. 3akoH aelcTByronmx Macc. [lopsiiku peakuuii ¥ X MOJEKYJIIpHOCTb. Peakuyu
IIEPBOr0, BTOPOT0 U N-ro NopsiikoB. KuHeTnyeckue ypaBHEHUs UIsl peaKLUN Pa3InYHBIX
MOPSIKOB.

ITepuon nonynpespanienus. KoHcTaHTa CKOPOCTH peaKLMK, €€ CBOWCTBA, Pa3MEPHOCTH U
omnpezeneHus. Meroasl onpeaenaeHus nopsaka peakunu. [loBepxHOCTHOE HATsHKEHUE,
METO/bI €0 U3MepeHus. AJCopOIUs, OCHOBHBIE TIOJIOKEHUS M YpaBHEHHSI aZICOPOIIUH.
VpaBuenne ['nb0ca.YpaBuenue @peiinmmnxa. YpaBHenue Jlenrmiopa. 3aBUCHUMOCTH
a/1copOIIMU OT TEeMIIEPaTypHl.

IIpunoxenne 2



7 OHeHO‘{HI)Ie CpeacTBa AJid IIpOBEAECHUA HpOMe)KYTOqHOﬁ aTTecTanuun

a) [lnanupyembie pe3yabTaThl 00y4eHHUs] H OLIEHOYHbIE CPeJACTBA /1JIsl IPOBEAeHHUS

HpOMe)RyTO‘lHOﬁ aTTreCranum:

Crpykrypusbiii | [Inanupyemsie
3JIEMEHT pe3yJIbTaThl
KOMIETEHIIMH | 00y4eHMsI

O11eHOYHBIE cpeacTBa

OIIK-4 TrOTOBHOCTBIO COUETATh TEOPUIO U MPAKTUKY ISl pEIICHUS] HHKEHEPHBIX 3314

3HaTL OCHOBHBIE TTOHATHS
U 3aKOHBI
du3nveckoit XumMun

IIpumepHBbIEe BOIIPOCHI K OK3aMEHY:

OcHOBHBIE IOHATHS TEPMOAVMHAMHUKH.

IIepBblil 3aKOH TepMOAMHAMUKH. [IoHATHE O TEIIIOBOM
s dexTe, TeMI0Th 00pa30BaHusl, TOPEHUS, PACTBOPEHHUS,
dazoBbIx mpeBpanicHuii. 3akon ['ecca. Pacuerst mo
3akoHny ['ecca.

Brnustnue Temriepatypsl Ha TEIUIOBOU AP QEKT.

3akon Kupxroda. Pacuetst TermmoBbeix 3¢hpexToB mo
3akoHy Kupxroga.

BTropoii 3aK0OH TEpMOJIMHAMUKH.

TepmoanHamMudeckne GyHKIIMNA, XUMHUECKUI
HOTEHIMAJ, OOLINE YCIOBUS PABHOBECHS CHUCTEM.
Oneprus ['m66ca u sneprus ['enbMronbna Kak KpUTEPHH,
OINpeACIAIOIINE HAPABICHUE U IIPEIEN IPOTEKaHUs
IIPOLIECCOB B HEU30JIMPOBAHHBIX CHCTEMAX.

[TonsTHE O pa30BOM paBHOBECUH, OCHOBHBIE
onpeneneHus GazoBoro paBHosecus. [Ipasmio a3
['u606ca, ero mpuMeHeHue.

da30B0o€ paBHOBECHE B OJTHOKOMIIOHEHTHBIX CHCTEMAaX.
VYpasuenue Knaysuyca-Knaneiipona, pacuersl
OCHOBaHHbIE Ha TOM ypaBHEHHUE.

VYcnoBus XMMHYECKOTO PaBHOBECHUS. 3aKOH
JefcTByomux Mace (TepmoanHaMuyeckuil). Koncranra
XMMHUYECKOTO PAaBHOBECHSI.

Bunel koHcTaHT paBHOBecHs. PaBHOBecus B
reTepOreHHBIX CUCTEMAX.

BnusiHue temnepaTypsl Ha KOHCTaHTY PaBHOBECHS.
HampaBnenue peakuuii B 3aKpbITbIX CUCTEMAX.
VYpaBHEHHE N30TEPMBI XUMUYECKOUN peaKuu
Bant-T'odda, ee npakTuyeckue NpuiiokeHus. Y paBHEHHE
1300apbI-U30X0PbI peaki. MeTobl pacuera
KOHCTaHTBl PAaBHOBECHSI.

ITpaBuiio Jle-llaTenbe, €ro NpakTUYECKOE IPUMEHEHHE.
Bnusinue naBneHus Ha MOJIOKEHHE PaBHOBECHS.
Onpenenenue noHATHS “pacTBOp”. CIOCOOB! BBIpXKEHUS
COCTaBa PacTBOPOB.

Brnusinue pa3nuuHbIX GakTOpPOB Ha PaCTBOPUMOCTD.
Monenu pacTBOpOB: HiealbHbIE (COBEPILIEHHBIE) U
O0eckoHeuHO pa30aBIeHHbIE PACTBOPHI, X OTIMYHE OT
pealbHbIX PacTBOPOB.

3axonsl Payns u I'enpu. [lapunansasie MonsipHbIE
BEJIMYMHBI, UX OIpEeJIeTICHHE.

CaoiicTBa pa30aBICHHBIX PAaCTBOPOB HE MJIEKTPOIUTOB.
JlaBieHue napa HaJ pacTBOPOM, TEMIEpaTypa KUIEHUS U
3aMep3aHusl.




Crpyktypsbiii | [Itanupyembie
DIIEMEHT pe3yabTaThl O1eHOYHBIE CpEeNICTBA
KOMIETEHIIMH | 00y4YeHHs
YMmeTs: OTIpeIeNATh 3anauu JIsl CAMOCTOATEILHOTO PEIICHHUS:
tepMmoauHamuueckue | 1./[Ba rpamma Bo3ayxa n300apHO HArpeBaIOT OT HYJIS J0
XapaKTepUCTUKU onHoro rpaayca Llenscus npu nasienuu 1 atmocdepa.
XUMHUYECKHUX ITnorHocTs Bozmyxa mpu 0°C cocrasmser 0,00129 r/em®,
peakuuii Haiinure paboTy pacimpeHusl.
2. YeMy paBHO U3MEHEHHUE SHTPOIUU IIpu nepexoje 1
MOJISl 230Ta U3 COCTOSIHUSL, COOTBETCTBYIOILIETO
HOPMaJTbHBIM YCJIOBUSIM, B COCTOSIHHAE, COOTBETCTBYIOIIICE
cTaHgapTHeIM ycioBusam, eciu Cp = 7/2 R.
OxapakTepu3yiTe criocoObl iepeaud B3aHMHOTO
BJIUSTHUSL aTOMOB B OPTaHUYECKUX MOJIEKYJIax.
3. B rasoBoii cMmecu, cocrosmeit u3z CO, H,O, H, u CO,
rJie KaKI0ro rasa ObLIo B35TO M0 OJHOMY MOJIIO,
npotekaer peakunsi o FFHIE B
Yucno moneit CO; B cocrosinum paBHoBecus pasto 0,16.
Haiitu KoHCTaHTy paBHOBECHS PEAKIIUH.
4. Ilpu cunTe3e aMMuaka nporekaer peakuus: 3Hyq) +
Ny = 2NH3py. IIpu 298 K st aToit peakuuu Kp =6 » 105,
a & l_gge\ug): - 46,1 x/I»/moib. OLEeHUTH
TEMIIEPATypy, IPU KOTOPOH KOHCTAHTa PaBHOBECHUS
peakiuu Oyzaer paBHa 1, mojaras 4To TeroBoi G deKt
MPAKTUYECKH HE 3aBHCUT OT TEMIEPATYPHI.
Bnaners: METOaMH 3anmanue Ha peneHue 3aaa4 u3 npodeCcCUuOHATLHOM
npecKa3aHus o0nactu (IomalHee MHIMBUyaIbHOE 3a/IaHUE)
IIPOTEKAHUS Hccnenoanne 1
BO3MO>KHBIX J71st peakiiuu BBIMOJHUTH CIEAYIOIIEe:
XUMHUYECKHIX 1.1.CocTaBuTh ypaBHEHHUE 3aBUCUIMOCTH OT TEMITePaTyPhI
peakuui BennuuHbI TeroBoro s dexra \H° = f(T) u usmenenus

suTporuu AS°; = f(T).

1.2.Boruncauts BenuuuHbl  ACp, AH®: 2S%;, 4G n InK,
IIPU HECKOJIBKUX TeMIleparypax, 3HaueHUsI KOTOPBIX
3aJ]af0TCS TEMITEPATyPHBIM HHTEPBAJIOM U IIIaroM
temmneparyp. [lonydyeHHble 3HaU€HUS HCIIONB3YIOTCS IPU
noctpoenun rpadukoB B koopauHatax ACp— T; AH: —
T, AS%—T,; AG°% —TulnK, - 1T.

1.3.ITomw3ysce rpaduxom InK, — 1/T , BeiBecTn
npubmkeHHoe ypasHenue Buja InK, = A/T + B, rtae A,
B — nocrosnHEIE.

HUccnenoBanue 2

2.1. Ucnonb3ys npaBuio ¢a3 ['nb0ca, mis
paccMaTpUBaEMOl CHCTEMBI OIIPEIEIIUTh KOJTMUECTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB U YHUCIIO CTENEeHEeH
CBOOO/IEL.

2.2. OnpenenuTb BO3MOKHOE HalpaBlIeHUE TPOTEKaHUS
HCCIIETyEMOM PEAKIIMU U PABHOBECHBIN COCTaB ra30BOM
dazbl npu gasnenuu (klla) u remmepatype (K). [Tpu
PELICHUH 33]]auy HCII0JIb30BaTh BHIBEIEHHOE B
uccaenosanuu 1 smmupuyeckoe ypasHenue InK,=A/T+B
U JJaHHBIE 00 HCXOJHOM COCTaBe ra30Boi (a3bl




Crpyktypsbiii | [Itanupyembie
AJIEMEHT pe3yNbTaThl OueHouHbIE CpeICTBA
KOMIETEHIIMH | 00y4YeHHs
2.3. YCTaHOBUTH HAIIPaBJICHUE CMELICHUSI COCTOSHUS
pPaBHOBECHUS pACCMAaTPUBAEMON CUCTEMBI TIPH:
a) YBEeJIMUEHUH JaBJIcHUs (IIOCTOSIHHASI TEMIIEpaTypa);
0) yBEJIMYEHUH TEMIIEPATYPHI (IOCTOSHHOE JIABJICHUE).
IIK-2 - cnocoOHOCTHIO BEIOMPATh METO/IBI HCCIIEA0BAHNUS, TUIAHUPOBATh U IPOBOAUTH

H€O6XOI[I/IMBI€ OKCIICPUMCHTBI, MHTCPHIPCTUPOBATL PC3YJILTAThI U ACJIATh BHIBOJIbI

3HaTh

OCHOBHBIE
napamMerpbl
IIPOBEACHUA
(U3UKO-XUMHYECKUX
HCCIICIOBaHNI

IIpumepHBIE€ BOIIPOCHI K K3aMEHY:

OCHOBHBIE IOHATUS XMMUYECKON KNHETUKH.

Crioco0bI onpe/ieNieHns CKOPOCTH peakiuu. DopmanibHast
KMHETHKA TOMOT€HHBIX peakUuid. 3aKOH ACHCTBYHOLIUX
Macc.

[Topsiaku peakuuii U UX MOJEKYISIPHOCTb.

Peakiiuu nepBoro, BTOporo u n-ro mopsiiKoB.
Kunetnueckue ypaBHEHUS AJI PEaKLMM pa3InyHbIX
MOPSIIKOB.

[lepuon nonynpeBpanieHusl.

KoHcTanTa ckopocTH peakiuu, ee CBOMCTBa,
Pa3MEpPHOCTH U OIPEJCIICHHUS.

Mertoabl onipeiesieHus OPSJIKa PeaKIuu.
[ToBepXHOCTHOE HATAXKEHUE, METOJIbI €70 U3MEPEHUS.
AncopO1vsi, OCHOBHBIE MOJIOXKEHHUS U YpaBHEHHUS
azicopoIuu.

Ypasuenue ['m60ca.

VYpaBaenue @pelinanuxa. YpaBaenue Jlenrmropa.
3aBUCHMOCTD aJCOPOITUHU OT TEMIIEPATYyPHI.

YmeTh

BBIOPATH
napamMeTpsbl
MPOBEJCHUS
(UBUKO-XUMHYECKUX
UCCIIEI0BAHUI

3anaqu UIsl CaMOCTOATEIbHOIO PEIICHHUS:

1.B 1o (1 1) BonHOTO pacTBOpa OpomuIa HATPUS
conepxurcs 0,3219 kr conmu. IlnoTHOCTE pacTBOpa
paBHa 12382 K/, Bripa3uTh KOHUEHTpALMIO PACcTBOpA
MOJIIPHOCTBIO, MOJISTIBHOCTBIO, MOJIIPHBIX JIOJISIX U
MacCOBBIX NPOIIEHTAX.

2. Cxombko niporieHToB riautepuna (C3HgO3) Hy)kHO
pacTBOPUTH B BOJIE, YTOOBI JaBJIEHHUE BOASHOIO Mapa
Obu10 Ha 1 % HM>KE TaBJIEHUS HACBHIILIEHHOT'O 11apa BOJBbI.
3. OnpenenuTh OTHOCUTENHHOE MMOHUKEHUE JaBICHUS
napa Haja BogHbIM 10%-HbIM pactBopoM H3POy,

4. Yucrerit kaxmuit 3atBepaeBaet mpu 321 °C, a 10%-Hbrit
pacTBOp BUCMYTa B KaAMUU — I1pu 312 oC. Onpenenuts
TEIUIOTY IJIaBJICHUS KaJMUS.

5. JlekagHblil TeMIIepaTypHbIi K03()(HUIIMEHT CKOPOCTH
peakuuu paBeH 3. Bo CKoIbKO pa3 BO3pacTeT CKOPOCTh
ATOW PEAKIMU IIPHU MOBBINIEHNN TemnepaTypsl oT 30 10
100°C?

6.0npenenuTs JeKaaHbli KO3 PUIHEHT CKOPOCTH
peakuuu ¢ sHeprueit aktuamuu 60 x[x/Monb mpu
Ha4aJIbHBIX 3HAaYEHMSIX TemnepaTypel 20 °C, 1400 °C
(B ropHe foMeHHoM nieun) u 1650 e (B cTasenaaBUIbLHOM
KOHBEpTEpE).

Bnanets

HaBbIKaMH
IMPOBCACHU

3amaHue Ha pelieHue 3a1a4 u3 npodecCUoHATbHOM
obiactu




Crpyktypsbiii | [Itanupyembie
JJIEMECHT PE3yIbTAaThL OI.IGHO‘IHBIG cpcacTBa
KOMIETEHIIMH | 00y4YeHHs

dusuko-xumMmuueckux | Halimure n3aMeHeHne SHTPOITUH TP MTPOTCKAHUN
UCCIIeI0BaHU I peakuuu npu temieparype 877 °C

CH4 + 2CO =3C(rp) + 2H0

CCJIN JIA YIACTHHUKOB PCAKIIUK U3BCCTHBI CIICAYIOIIHNE
TEPMOJIMHAMHYECKUE TAHHBIE:

BemtectBo CH,4 CO Crappur) | H2O
S2s 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

rae a, b, ¢ — K03 PUIUEHTH 3aBUCUMOCTH
TEIJIOEMKOCTEH YIaCTHUKOB PEAKIIUU OT TEMIIEPATYPhI

6) HOpﬂ)IOK MMpoOBEACHUA l'lpOMe)KyTO‘lHOﬁ aTTeCTalluM, MMOKA3aTE/IU U KPUTECPUHA
OLlCHUBaAHUA:

[IpoMexxyTouHast aTTecTanysl MO AMCHHUIUIMHE BKIIOYAET TEOPETHYECKHE BOIPOCHI,
MO3BOJISIONINE OICHUTh YPOBEHb YCBOCHUS OOYYAIONIMMHUCS 3HAHUMA, ¥ MIPAKTUYECKHE 3aaHMUs,
BBISIBJISIOLIHE CTETIEHb CHOPMUPOBAHHOCTH YMEHUH U BIaJICHUI, IPOBOIUTCS B (popMe IK3aMeHa.

DK3aMeH M0 JaHHOW IMCUUILUIMHE MPOBOIMTCS B YCTHOW (popMe Mo SK3aMEHAITMOHHBIM
Ouseram, KaXIbIi U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOIIPOCA U 3aa4a.

IMoka3aTeu U KPUTEPUHU OLIeHUBAHUS IK3aMeHa:

— Ha OLICHKY «OTJHYHO» (5 6a11oB) — 00y4aroNHiicsi JEMOHCTPUPYET BHICOKUI YPOBEHB
c(OPMHUPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYeCKOe U TIIyOOKOe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBIMOJHSAET MPaKTHUECKUE 3aJaHMsl, CBOOOIHO ONEepUpyeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIMSIX TOBBIIIEHHON CIIOKHOCTH.

— Ha OLEHKY «Xopomo» (4 6amia) — oOydarouuiics 1eMOHCTPUPYET CpelHUil ypOBEHb
c(OPMHPOBAHHOCTH KOMITETCHIIMH: OCHOBHBIC 3HAHMS, YMEHHS OCBOCHBI, HO IOIMYCKaIOTCS
HE3HAYUTeNIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyJHEHUS NIPU aHATUTUYECKUX ONepalusx, epeHoce
3HAHUH U yMEHUI Ha HOBBIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OLIEHKY «YIOBJeTBOpHTeIbHO» (3 Oamna) — oOyyaromuiicss JIEMOHCTPHPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMH: B XOA€ KOHTPOJBHBIX MEPOIPHITHI
JIOMYCKAIOTCA OLIMOKM, TPOSIBISETCS OTCYTCTBME OTAENIbHBIX 3HAHWM, YMEHHH, HABBIKOB,
00y4aromuicsl WCTBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHS TPH ONEPUPOBAHUH 3HAHUAMHU U
YMEHUSIMH NP UX NIEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OIIEHKY «HEYAOBJIETBOPUTEIbHO» (2 Oamia) — oOydJarouiuics JEeMOHCTPHUPYET
3HaHus He Oonee 20% TeopeTHdYecKoro marepuaia, JOMYCKaeT CYIIECTBEHHbIE OIIMOKH, He
MOYKET MOKa3aTh NHTEIUICKTYaJIbHbIE HABBIKM PEIICHUS TPOCTHIX 3a/1a4.

— Ha OLEHKY «HeyAO0BJIeTBOPUTEeNbHO» (1 6amr) — oOydaronuiics He MOXET MOKa3aTh
3HAaHUS Ha YpPOBHE BOCHPOM3BEACHUS M OOBSCHEHHsS WHPOPMAIMU, HE MOXKET II0Ka3aTh
MHTEJUIEKTYaJIbHbIC HaBbIKU PEIIEHHs MPOCTHIX 3ajau.




