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JIueT akTyaau3anuu padodeii nporpaMmel

Pa6ougas mporpaMma nepecMoTpeHa, o0cyxkieHa i ofo0pena uis peanusanuu B 2020 - 2021
y4e6HOM oy Ha 3acefaHuy Kadenpsl MeTajulypriay i XHMHYECKHX TEXHOIOTHH

Tporokon ot 37 %%) of %W_ r. Ne 7
3as. xadenpoii < A.C. XapueHko

Pa6ouas IporpaMma IepecMOTpeHa, 00CyKaeHa i o100peHa Juis peanusanuu B 2021 - 2022
y4eGHOM rojty Ha 3acefaHud Kadeapsl MeTammyprud i XMMHYECKHX TEXHOIOTHI

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

Pa6ouas mporpaMma epecMoTpeHa, o0cyxeHa i ogo0pena /urs peannsanuu B 2022 - 2023
y4eGHOM oy Ha 3acemanud kadeapsl MeTalTyprui i XMMHYECKHX TEXHOJIOTHH

IMporokon oT 20 1. Ne

3as. kapenpoit A.C. ?apqemco

Pa6ouas IporpaMma nepecMOoTpeHa, oocysKIeHa i oxoOpena Juist peanusanuy B 2023 - 2024
y4eOHOM oy Ha 3acefaHud kadeapsl MeTaurypruu 1 XUMHYECKUX TEXHOJIOTHH

IIporokom ot __ 20 . Ne
3aB. kadenpoit A.C. XapueHko




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[enbro ocBOCHUS AUCUUILINHBI «DU3nUEcKast XUMHUS 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

Juctunmaa @usndeckas XUMHUS BXOAUT B 0a30BYI0 4YacTh YYeOHOro TIUIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jlnst  wW3ydeHWsT  JOUCHMIUIMHBI ~ HEoOXoauMmbl  3HaHWS  (YMEHHWsI,  BJIAJICHUSA),
c(hOpMUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

OO01mas 1 HeOpraHUYECKask XUMUS

Maremartuka

Hcropus XuMun 1 XUMUYECKON TEXHOJIOTHH

OOmas XuMHuYecKas TEXHOJIOTUs

dusuka

Konnonguas xumus

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOIUMBI 17151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

AHanuTHyecKas XuMus 1 PU3NKO-XUMHUISCKUE METO/IbI aHATH3a

Opranunueckasi XUMUs

TexHuveckas TepMOAMHAMUKA U TETNIOTEXHUKA

TexHu4eckast TepMOTUHAMUKA W SHEPTOTEXHOJIOTHS

duznyeckas XUMUS TYTOIIABKUX HEMETANTHYECKUX U CUIIMKATHBIX MaTEpUajIoB

OU3NKO-XUMUYECKUE OCHOBBI METAILTYPTMUECKUX MTPOIIECCOB

MonenupoBaHue XMMHUKO-TEXHOJIOTHYECKHUX ITPOIIECCOB

3 Komnerenuun odyuarouierocsi, popMupyembie B pe3yJibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4eHH s

B pesynbprate ocBO€HHS AUCHUILIMHBI (MOAyns) «Puznueckas XUMHUsD 00ydaromuics
JIOJDKEH 0071a/1aTh CIISAYIOUIMMU KOMITETEeHLIUAMU:

CrpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIIMH
OIIK-3 TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUSI O CTPOECHUH BEILIECTBA, IPUPOJIE XUMUYECKON

CBs3U B PA3JIMYHBIX KJIIACCAX XUMUYCCKUX COCI(I/IHCHI/Iﬁ JJI1 ITIOHUMaHU A CBOICTB MaTCeprajoB U
MCXaHU3Ma XUMUYCCKHX MMPOLUECCOB, ITPOTCKAOIINX B OKPYXKAKOIIEM MHUPEC

3HaThb OCHOBHBIE MTOHATHS U 3aKOHBI (PU3MUECKON XUMUH
Ymerp ONPENENATh TEPMOJINHAMUYECKUE XaPAKTEPUCTUKN XUMHUECKUX PEAKIIUM
Bnanets METOAaMH IPeICKa3aHNsl MPOTEKAHNS BO3MOKHBIX XUMUYECKUX PEAKIUI

[TK-16 criocoOHOCTBIO TUTAHUPOBATH U TPOBOAUTH (PU3MUECKHUE U XUMUYECKUE IKCTICPUMEHTHI,
MIPOBOJIUTH 00PAa0OTKY MIX PE3YJIHTATOB M OIEHWBATH MOTPEIIHOCTH, BBIIBUTATh TUTIOTE3bI 1
YCTaHABJIMBATh TPAHULBI X IIPUMEHEHHUS, IPUMEHATH METOAbl MATEMATHUYECKOTIO AaHAJIN3A U
MOJIETUPOBAHHUSI, TEOPETHYECKOTO U SKCIIEPUMEHTAIBLHOIO HCCIIEI0BaHUS

3HaTh OCHOBHBIE [TapaMeTphl MTPoBeIeHUs PU3UKO-XUMHUUECKUX HCCIEIOBAHUN




VYmeTb

BBIOpATh MapaMeTpbl MPOBEACHUS (PU3NKO-XUMUUECKHUX UCCIIEJOBAHUMA

Brnaners

HaBbIKaMU IMPOBCACHUA (1)I/ISI/IKO-XI/IMI/I‘-I€CKI/IX I/ICCJIC[[OBaHI/Iﬁ




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 9 3a4eTHBIX enuHull 324 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas pabora — 25,8 akaj. 4acoB:
— aynuropHas — 20 akaj. 4acos;
— BHeayIuTopHas — 5,8 akaJ1. yacoB
— camocrosTenbHas pabora — 280,8 akan. 4acos;
— MOJTOTOBKA K dK3ameny — 17,4 akaj. yaca

dopma aTTecTaluu - SK3aMEH

AynutopHas s s
KOHTaKTHast paboTa E 5 dopma TeKyLero
=
B aKaJl. yacax (3] Bu KOHTPOJIA
Paznen/ Tema 2, (B axaz. acax) E 2 A . P Kon
> 3 © | camocrosTenbHOM yCIIeBaeMOCTH H
JUCLUTUTAHBI 2 £ = . KOMITETCHIIUU
Q0 & paboThI MPOMEXYTOYHOH
na6. |mpakr. | £ &
Tex. - |PAKT. | =g aTTecTaluu
3aH. | 3aH. |Q &
1. Xummdeckast
TEPMOJIMHAMUKA. 3aKoHbI
11 IlepBbrit 3aKOH
TePMOIUHAMHKH. 3aKOH
ITogroroBka k Brmonnenne u
T'ecca. 3axon Kupxroga. 71a60paToOpHO 00CyKIeHHEe NaHHBIX OIIK-3
Pacuersr TeIIoBeIX| 2 | 2 2 | 221 | 70 patop yx M '
MPaKTHYECKOMY | aGopaTopHOil paboTh TIK-16
3pPEeKTOB M0  3aKOHY
. 3aHsaTHIO Nel Nel
Kupxroga. Bropoii 3akon
TEPMOJIMHAMUKH.
HWroro no pazgeny 2 2 221 | 70
2. Xwumnueckoe U (azoBoe
paBHOBecHe
21 KoncranTa
XHUMHYECKOTO PAaBHOBECHSI.
YpaBHeHue U30TEPMBI
o Brimonnenune
XHUMHYECKOH peakun N
Banr-Todda, ee Y
0 pacueTHo-
MPaKTHIECKHe IpoBepka u 3amuTa
MPUIOKEHUS. YpaBHEHHE rpaguueckoro WHAUBHUYAJILHOIO OIIK-3
p - P 2 2/61 | 70 | 3amamms PT'P Nel Y '
H300apbI-U30X0PHI pacueTHO-rpapHIECKOro TIK-16
«Tepmonunamuue
peakiuu. Metozs! pacuera N 3ananus Nel
CKHIi aHAJIN3
KOHCTaHTHl ~ PaBHOBECHSL.
XUMHYECKUX
®da3zoBoe paBHOBECHE B .
peakImii»
OJTHOKOMIIOHEHTHBIX
cucremax. VYpaBHeHue
Krnaysnyca-Kianeiipona.
Wroro no pazneny 2 2/61 | 70
3. TepMomuHaMuyecKasi TeOpHs
PacTBOPOB.
3.1 CnocoObl BBEIpaXKECHUS
cocTaBa PacTBOpOB. CamocTosTenbHOe
3aKOHBI Payns u 2 2 70 U3y4eHHe CobecenoBanue 1o OIIK-3,
I'enpn.JlaBneHue napa Hajx yueOHOH U HayyHO| TeMme, peleHne 3a/1a4. IK-16
pacTBOpoM, TeMIepaTypa JIUTEPATYPHI.
KUTICHWS ¥ 3aMep3aHusl.
Wroro no pazaeny 2 2 70
4. XuMuueckasi KHHETHKA.




Pazpaborka

4.1 OcHOBHbBIE TOHATHA anropuTMa CobecenoBanue 1o
XUMHYECKOH  KHHETHKH. BBITIOTHEHUS TeMe, peleHue 3a/1ad.
3aKoH JEUCTBYIONIUX peleHus Beinonuenue u OIIK-3,
2 2/21 | 70,8
Macc. 3agaun.IToaroToB | oOcyxaeHue qaHHBIX TIK-16
IMopsiaku peakiuidi U WX Ka K J:abopatopHo | 1abopaTopHOii paboThI
MOJIEKYJISIPHOCTb. - PAKTUIECKOMY Ne2
3aHATHIO Ne2
HUroro no pasaeny 2/21 | 70,8
Hroro 3a cemecTp 8/101 [280,8 9K3aMeH
HToro mo JuCHUILIMHE 8/1011 |280,8 JK3aMEH OIIK-3,ITIK-16




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

OO6pazoBaTenbHble TEXHOJIOTUU — 3TO LIEJIOCTHAS MOJIENb 00pa30BaTEIbHOIO Mpolecca,
CHCTEMHO ONpEACTAIONIas CTPYKTYpy M COJEp)KaHHE JeATENbHOCTH OOEHX CTOPOH 3TOrO
npouecca (mpernoaaBareiss U CTYACHTa), HMEIOLAs LEJIbI0 JIOCTIKEHUE TIUIAaHUPYEMbIX
pe3yibTaTOB € TONPaBKOM HAa HMHIMBUAYaJIbHBIE OCOOCHHOCTH €ro  Y4aCTHHKOB.
TexHonOrnyHOCTh Y4eOHOTO IMpoliecca COCTOMT B TOM, YTOOBI chenarh Y4eOHbIM mporecc
[IOJIHOCTBIO YIIPABIISIEMBIM.

OcHOBHBIMU IpPU3HAKAMH 00pa30BaTEIbHON TEXHOJIOTUU B €€ COBPEMEHHOM IOHUMAaHUHU
ABJISIOTCA:

— JIeTaJIbHOE OMHCaHNe 00pa30BaTENbHbIX 1IEJIEH;

— TIOJTalHOE ONUCcaHue (MPOEKTUPOBAHME) CHOCOOOB JOCTIDKEHHS 3aJaHHBIX
pe3yJbTaTOB-1IENEeH;

— HCIONBb30BaHWE OOpPAaTHOM CBS3M C MEJIbI0 KOPPEKTUPOBKU 00pa30BaTEIHHOTO
nporecca;

— rapaHTUPOBAHHOCTb JOCTUTAEMBIX PE3YJIbTATOB;

— BOCIIPOU3BOJIMMOCTh 00pa30BaTENbHOTO MpoIlecca BHE 3aBUCUMOCTH OT MacTepCTBa
IpenojaBaTes;

— ONTUMAaJILHOCTh 3aTPAYUBAEMBIX PECYPCOB U YCHUIIUH.

Peanu3zanus KOMIIETEHTHOCTHOTO [TO/IX0/1a IPEAYCMATPUBAET UCIIOIb30BaHUE B Y4EOHOM
MpoLecCe AaKTHUBHBIX M HHTEPAKTHUBHBIX (OpM TPOBEACHHSI 3aHSATHA B COYETAHUU C
BHEAYAUTOPHOW paboOTOi ¢ 1ebpi0 (HOPMUPOBAHUS M Pa3BUTHUS MPO(ECCHOHATBHBIX HABBIKOB.
TpaguimonHele  oOpa3oBaTeNbHBIE  TEXHOJOTUH  OPUEHTUPYIOTCS  HA  OPraHU3AIMIO
00pa30BaTeNIbHOTO  IpoLlecca, MPEANOJAralIlyl0 MPSAMYI0 TPaHCISALUI 3HAHUM  OT
npenoAaBarens K CTyJIeHTY (IPEeuMYIEeCTBEHHO HAa OCHOBE OOBSICHUTEIbHO-ULUTFOCTPATUBHBIX
METOJIOB 00y4eHHUsI). YueOHas ASITEeIbHOCTh CTYJ€HTa HOCUT B TaKMX YCJIOBHUAX, KaK MPaBuUIIo,
PENPOAYKTUBHBIN XapakTep.

@®opMbl y4eOHBIX 3aHATHUH € UCIIOJIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

WndopmanvonHass jekuust —  IOCIENOBATEIbHOE  H3JIOKEHHWE MaTrepuaisa B
JUCLUIUIMHAPHOM JIOTHKE, OCYIIECTBIsIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CpEICTBAMU
(MOHOJIOT MpernoaaBaTes).

[IpakTuyeckoe 3aHsATHE B (OpMe NpPAKTUKyMa — OpraHu3anus ydeOHOH paboThl,
HarpaBJieHHAsT Ha pelieHHue KOMIUIEKCHOW y4eOHO-TIO3HABATENbHOW 3amauu, TpeOyromend oT
CTYJEHTAa IPUMEHEHNUS KaK HAyYHO-TEOPETUUECKUX 3HAHUM, TaK U IPAKTUYECKUX HABBIKOB.

JlabopaTopHas paboTa — opraHuzaius yaeOHOH paboThI C pealbHBIMH MaTepUaTbHBIMU U
UH(POPMALIMOHHBIMU OOBEKTaMM, HKCIEPUMEHTalbHAsi pPadoTa C AaHAJIOTOBBIMH MOJEIISIMU
peaTbHbIX OOBEKTOB.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXcst
[Ipencrasieno B mpuioxxkenuu 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHH s POMEKYTOUHOI aTTecTAlMI
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

l.bokmreiin b. C. ®usnueckas XuMus: TEPMOAMHAMHMKA M KMHETUKA [DJIEKTPOHHBIN
pe-cypc] : yuebnoe mocobue / b. C. Bokmreiin, M. . Mennenes, 10. B. TloxBucHeB. —
Onek-TpoH. maH. — MockBa @ MUHCHUC, 2012. — 258 c. — Pexum pgocryma:
https://e.lanbook.com/book/47443

2. dusnyeckas xumus : yueOnoe nocodue / 3. B. lronsauna, C. I1. Kinoukosckuii, H. 1O.
CseunukoBa u ap. ; MI'TV. - 2-e uzn. - Maraurtoropck : MI'TY, 2017. - 127 c. : uin.,



https://e.lanbook.com/book/47443

aarp., rpad., TaomI. URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3506. pdf&show-dcataloques/1/1514
311/3506.pdf&view=true

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Xumuueckasi KHHETUKA U aJICOPOIIHSI: METO/I. YKAa3aHWUsI ISl CTYJICHTOB IO TUCITUTLTAHE
"Ouszuueckas xumus" / [D. B. Hdronsauna, C. I1. Kmoukosckuii, H. 0. CBeunukoBa u ap.] ;
MI'TYVY. - Maruutoropek : MI'TY, 2013. - 1 3J1eKTp0H ont. auck (CD-ROM). - 3arn. ¢ Tury.
JKpaHa. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad”name 1258.pdf&show=dcatalogues/1/1123
436/1258.pdf&view=true

2.IToBepxHOCTHBIC siBICHUS. AncopOums : yueOHoe mocobue / A. H. Cmupnos, H. O.
CseunukoBa, C. B. FOnuna, 2. B. lronpauna ; MI'TY. - Marauroropck : MI'TY, 2017, - 1
anek-tpon. onr. guck (CD-ROM). -  3arm. ¢ turyn.  o9kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1139
847/3417.pdf&view=true

3.T'opmikoB, B.M. OcHoBbl ¢usnueckoit xumuu . yueOnuk / B.M. Topmkos, M.A.
KysnenoB. — 6-¢ u3n. — MockBa : Jlabopatopus 3nanumii, 2017. — 410 c¢. — ISBN
978-5-00101-539-0. — TekcT : snekrpoHublii // JIaHb : 3IeKTPOHHO-OMOINOTEYHAsS CHCTEMA. —
URL.: https://e.lanbook.com/book/97412

B) MeToauyeckue ykasaHus:

1. JTaGopaTopHBbIil MPAKTHKYM 10 (PU3NIECKON XUMHH : YIeOHO-METOIMYecKoe ocodue /
A. H. Cmupnos, H. O. Ceeunukosa, C. B. FOauna, 3. B. [{ronpauna ; MI'TY. - Marautoropck :
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

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecneuenne

Haumenosanue 110 Ne norosopa Cpoxk neficTens
JTUICH3UN
MS Windows 7 J1-1227-18 o1 08.10.2018 11.10.2021
Professional (nyist kitaccoB)
MS Office 2007 Professional  |Ne 135 ot 17.09.2007 OeccpouHo
FAR Manager cB0OOAHO pacmpoctpansemoe [10 OeccpouHo
T7Zip cBoOoHO pacrnpoctpansemoe [10 OECCPOUHO



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
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

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

HasBanue xypca CchlLIKa
HaI_[I/IOHaJIbHaﬂ I/IHq)OpMaL[I/IOHHO-aHaJII/ITI/I‘-ICCKaH URL
cucteMa — POCCHICKMI MHIEKC HAYYHOTO IUTHPOBAHUS :

https://elibrary.ru/project risc.asp

(PVIHILI)
[Touckosas cucrema Akanemust Google (Google Scholar) JURL: https://scholar.google.ru/

WNudopmannonnas cucrema - EnuHoe OKHO AocTyma K

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

denepanbHOE rocyIapCTBEHHOE OroIKETHOE
yupexaenue «DenepanbHbiil vHCTUTYT npoMsiiuiennon|URL: http://wwwl.fips.ru/
COOCTBEHHOCTH

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneueHne TN CIUIINHBI (MOXYJIf)

MarepuanbHO-TEXHHUECKOE 00ecrieueHUe AUCUUIUINHBI BKIIIOUAET:

1. Yuebnas ayauropus Ui IPOBEICHUS 3aHATUIN JIEKIIMOHHOIO TUIIA OCHAIIIEHA!

- TEXHUYECKUMHU CpeACTBaMM OOYy4YEHHUs, CIYKallUMH Uil IpPEICTaBICHUS y4eOHOMH
uHpopMauuu OOJbIIOW ayAUTOPUM: MYJIbTUMEAMWHBIMU CpEJICTBA XPAaHEHUs, Iepefadd U
npeJcTaBiIeHus yueOHOM HHpopManuy;

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

2. YdyeOHast ayamTopusi JUIS TIPOBEICHHS JIaOOpaTOpHBIX 3aHATHH «JlabopaTopus
bu3nUecKoil XMMUM» OCHAIIEHA JAOOPaTOPHBIM 000pyIOBAHUEM:

- nabopaTtopHoe 000pyIOBaHHE (XUMHUYECKas MOCYAd, PEAKTUBBI, BECHI JTAOOPAaTOPHBIC
paBHormieune BJIP-200, Becwl anexktponnsie mabopatopusie BK-300, HuskoremiieparypHas
naboparopnas iekrporedb SNOL10/10, MarHuTHbIE MEIIATIKH, 3J1. TUTUTKH. ).

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

3. YueOHast ayauTopus Ui TPYIIIOBBIX U WHAWBUIYAIBHBIX KOHCYJIBTAIUH, TEKYIIEro
KOHTPOJISI ¥ TPOMEXYTOUYHOM aTTECTALIMU OCHAIIICHA!

- KOMITBIOTEpHO# TexHukou ¢ nmaketom MS Office, ¢ noaxmouenuem k cetu «MHTEpHET»
U C TOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

4. TTomenieHue 7151 CaMOCTOSATENIbHOM pabOThI OCHAIIEHO:

- KOMITbIOTEpHO# TexHukou ¢ nmaketom MS Office, ¢ noaxmouenuem k cetu «MHTEpHET»
U C TOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeHaIM3UPOBAaHHON MeOebIo.

5. Ilomemenue 1 XpaHeHUs M MPOPUIAKTUYECKOTO OOCITYKUBAaHUS Y4eOHOTro
000pyTI0BaHUS OCHAIIICHO:

- CTIeLMAIM3UPOBAHHON MEOEIBIO: CTeNJIaKaMy JJIsl XpaHeHHsI ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU ISl pEMOHTA yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus: yueOHO-MEeTOMUECKON TOKyMEHTAIlUN U MaTepUaoB.


https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

MHNPUJIOXEHHUE 1
6 YueOHO-MeTOoAHUYeCKOe o0ecneyeHne caMOCTOATEIbHOI padoThl 00y4aloIuXCs

Ilepedyennb JadopaTOPHBIX padoT

1. Ompenenenue HHTErpanbHON TEMIOTHI PACTBOPEHUS COJIU
2. BuusHue Temneparypbl Ha CKOPOCTb XUMHUECKON peakLiuu

HHIAUBUAYAJIBHOE PACYHETHO-ITPA®OUYECKOE 3AJIAHUE Nel
«TepMoanHAMMYECKH I AHAJIN3 XUMUYECKUX PeaKkuuin)

Hccnenosanue 1
JI1st peakIuy BBITIOJIHUTD CIEAYIOIIEE:
1.1.CocTaBuTh ypaBHEHHE 3aBHCHUMOCTH OT TEMIIEpaTypbl BEJIMYHHBI TEII0BOTO 3 dexra A\H®; =
f(T) u usmenenus suarporuu ,S°; = f(T).
1.2.Beruncnute BemuuuHbl  ACp, aH®: | AS%, aG° u InK, npm Heckonpkux Temmeparypax,
3HAUEHUS KOTOPBIX 33JIAIOTCSl TEMIIEPATyPHBIM HHTEPBAIOM U IIarom temreparyp. [lonydeHHbIe
3HAUEHMs UCHOJIb3YIOTCA IPU NOCTpoeHuU rpadukos B koopauHatax ACp—T; AH% —T; AS°% —T;
AG°% —Tun InK, — 1/T.
1.3.ITomb3ysce rpaduxom InK, — 1/T , BeiBecTH npubimxenHoe ypapHeHue suza InK, = A/T + B,
rae A, B — mocTostHHBIE.

HUccnenosanue 2

2.1. Ucnonw3ys npasuio ¢a3 ['mb6ca, 11 paccMaTpuBaeMoOl CUCTEMBI OIPEAEIUTh KOJINYECTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB M YHCJIO CTETIEHEW CBOOOIBI.

2.2. Onpenenutb BO3MOKHOE HAIIPABIEHUE ITPOTEKAHNS MCCIEAYEMON PEAKIIMM U PaBHOBECHBIN
coctaB razoBoil ¢as3sl npu pgasnenun (klla) m temmneparype (K). Ilpu pemenun 3amauu
WICIIOJIb30BaTh BBIBEJICHHOE B HcciefoBaHuu 1 smmupudeckoe ypasHenue InK,=A/T+B wu
JIaHHBIE 00 UCXOJIHOM COCTaBE ra30BoOM (pa3bl

2.3. YCTaHOBUTBH HAIIPaBICHHE CMEILLEHUS COCTOSHUS PAaBHOBECHUS PaCCMAaTPUBAEMOM CHCTEMBI
pu:

a) yBEJIMUYEHUH JIaBJIeHUs (TIOCTOSIHHAS TEMIIepaTypa);

0) yBeJIMUEHUH TEMITEpPaTyphl (IIOCTOSIHHOE J1aBJICHUE).

Cnucok 6onpocoe 014 codece008anus no memam:.

1. OcHoBHBIE NOHSTHS TEPMOIMHAMUKHU.

2. Tlepsoriii 3ak0oH TepMoarHaMuKu. [lonsTHE O TermoBoM 3¢ deKTe, TerIoTs 00pa3oBaHus,

ropeHusi, pacTBopeHus, pa3oBbIx npespaieHuil. 3akoH ['ecca. Pacuers! o 3akony ['ecca.

Bnusinue Temnepatypsl Ha TEII0BOH 3 dexT.

3akon Kupxroda. Pacuersr TemnoBeix addexros mo 3akony Kupxroda.

Bropoii 3aKk0H TEpMOITMHAMUKH.

TepMmoanHamMuyeckue QyHKINHU, XUMUYECKUI MOTEHIIMAJ, OOLIME yCIOBUS PaBHOBECHS

cucreM. DHeprusi ['mb0ca u sHeprus ['enbMronpla Kak KpPUTEPHH, OINpPEIEISIONINE

HaIpaBJIEHUE U Mpees NPOTeKaHUs MPOIIECCOB B HEN30JIMPOBAHHBIX CHUCTEMAX.

7. Tlonarue o ¢a30BOM paBHOBECHH, OCHOBHBIE ONpeAeNeHHs (Ha30BOrO pPaBHOBECHS.
[TpaBumno ¢a3 ['m66ca, ero mpuMeHeHHE.

8. ®a3oBoe paBHOBECHE B OJHOKOMIIOHEHTHBIX cucTeMax. YpaBHeHue
Knaysuyca-Knaneitpona, pacueTsl OCHOBAHHBIE HA TOM ypaBHEHHUE.

9. VYcinoBus XMMUYECKOTO paBHOBECHS. 3aKOH NEHCTBYIOMIMX Macc (TEPMOAMHAMUYECKUN).
KoHcTaHTa XMMMYECKOrO paBHOBECHSL.

10. Buzpl KOHCTaHT paBHOBecHs. PaBHOBECHS B reTEPOreHHBIX CHCTEMaX.

o0k w



11.
12.

13.

14.
15.
16.

17.
18.

19.

20.

21.

Bnustnue Temneparypbl Ha KOHCTAaHTY PaBHOBECHSI.

HampaBnenue peakumii B 3aKpbITBIX CHCTEMAaX. YpPAaBHEHHE H30TEPMbl XUMHUYECKOU
peakuuu Bant-T'odda, ee mpakTuueckue npuiiokeHus. YpaBHEHHE H300apbI-M30X0PbI
peakuuu. MeToapl pacueTa KOHCTAHTBI PABHOBECHSI.

[IpaBuno Jle-lllarenbe, €ro mNpakTHUYECKOE MNpPUMEHEHWE. BiusHue [aBlIeHUS Ha
NoJIoXKeHue paBHOBecus. PeanibHble ra3pl. OnucaHne peaabHbIX Ia30B C UCIOJb30BaHUEM
BUpHAIBbHBIX ypaBHeHHU. Temmeparypa boiinsg. CMbIci BUpHATBHBIX KOI((UIIMEHTOB.
VYpasuenue Ban-nep-Baanbca. Dddexr xoyns — Tommcona. Temneparypa UHBEPCHH.
CxnxeHue ra3os.

Onpenenenne nmoHATUs “pactBop’’. CrIOCOOBI BBIPAXEHUS COCTaBa PACTBOPOB.

BrusiHue pa3nuyHbIX GaKTOPOB HA PACTBOPUMOCTb.

Monenu pacTBOpOB: UeaIbHbIE (COBEPIIEHHBIEC) U OECKOHEYHO pa30aBieHHbIE paCTBOPHI,
WX OTJIUYHE OT PEAIbHBIX PaCTBOPOB.

3akonsbl Payns u ['enpu. [lapiuanbHbie MOISIpHBIE BETUYUHBL, UX ONPECICHUE.
CaoiicTBa pa3baBICHHBIX PACTBOPOB HE AJIEKTPOIUTOB. JlaBiieHue mapa HaJa pacTBOPOM,
TeMIlepaTypa KUNEeHus 1 3aMep3aHusi. OCHOBHBIE MOHATHUSI XUMUUECKOW KUHETUKH.
CrocoObl  ompeneicHusl CKOpocTH peakiuu. dopmanbHas KHHETHKA TOMOTCHHBIX
peakumii. 3akoH AeicTByrommx mMacc. [lopsaku peakuuili 1 UX MOJIEKYISIPHOCTh. Peakunu
MEepPBOTO, BTOPOTO U N-TO MOpsSAKOB. Kunetnyeckue ypaBHEHUS I PEAKIIUN pa3InYHbIX
MOPSIIKOB.

ITepuon nonynpespamieHusa. KoHcTaHTa CKOPOCTH peaklvu, €€ CBOKMCTBA, Pa3MEPHOCTH U
onpeneneHuss. MeTonbl omnpeaeseHus nopsaka peakuuu. [IoBepXHOCTHOE HATSHKEHHE,
METO/IbI €ro U3MEepeHHs. ACOpOIIHs, OCHOBHBIC TOJIOKEHUS U YPABHEHHS a/ICOPOIIIH.
VYpaBuenne ['ub6ca.Ypasuenne @Dpeitnanuxa. YpaBHeHue Jlenrmiopa. 3aBHCHMOCTh
aacopOInU OT TeMIIEPATYpPHI.



Hpuioxenne 2

7 OIIeHO‘lHBIe cpeacrea AJisi MIPpOBECACHUSA l'[pOMQ)KyTO‘lHOﬁ arrecranmuu

a) HHaHpreMLIe pPe3yJabTaThbl oﬁyqe}mﬂ H OICHOYHLIC CPpEeACTBA NJIsI IPOBECACHUS l'[pOMC)KyTO‘IHOfI arrecranmumn.

CTpyKTYpHBIN 2JIEMEHT
KOMITETCHIIHT

[Tnanupyemble pe3yiabTaThl 00yYeHHS

O11eHOYHBIE Cpe€acTBa

OIIK-3 TOTOBHOCTBIO MCIIOJIB30BAaTh 3HAHUA O CTPOCHUHN BCUICCTBA, IPHUPOAC XHUMHYCCKOM CBSI3H B PA3JIMYHBIX KJIaCCaxX XUMHUYICCKHUX COCIII/IHCHI/II\/JI JUIA
MOHMMAaHUs CBOMCTB MaTCpraJIOB U MCXAaHNU3Ma XUMHUYCCKUX ITPOLECCOB, ITPOTCKAOIINX B OKPYKAOIICM MHUPC

3HaTe

OCHOBHBIC  TIOHSITUS M 3aKOHBI
busznyeckoil XuMuu

IIpumepHBIEe BOIIPOCHI K K3aMEHY:

OcHOBHBIE IOHATHS TEPMOAVHAMHUKH.

[lepBbrii 3akoH TepmoauHaMuku. lloHsTHE O TerioBOM ddQeKTe, TErIoThI
o0Opa3oBaHus, FOPEHUs], PAaCTBOPEHUs, (a30BbIX MpeBpalieHni. 3akoH ['ecca. PacueTsl
1o 3akony ['ecca.

Bausinue Temriepatypsl Ha TEIUIOBOH AP QEKT.

3akon Kupxroda. Pacuers! TemnoBeix apdextos mo 3akony Kupxroda.

Bropoii 3aKk0H TEpMOMHAMUKH.

Tepmoaunamuuyeckue (QyHKIUM, XUMHUYECKUH MOTEHLMAJ, OOIIME  YCIIOBUS
paBHOBecHust cucteM. OHeprus [u0G6ca u sHeprus ['enbmronblia Kak KpUTEpuUH,
ONpeeNsolIre HallpaBJIeHUe U MpeJe MPOTEKaHHUs MPOLIECCOB B HEM30JIUPOBAHHBIX
CUCTEMAX.

[TonsiTue o ¢a30BOM paBHOBECHH, OCHOBHBIE ONpeeNeHUs (ha30BOTO PaBHOBECHS.
[TpaBuno ¢a3 'n60ca, ero npuMeHeHue.

da3z0Boe  paBHOBECME B  OJHOKOMIIOHEHTHBIX  CHCTEMax.  YpaBHEHHE
Knay3uyca-Knanelipona, pac4eTsl OCHOBaHHBIE Ha 3TOM ypaBHEHHE.
Ycnosus XUMHYECKOTO paBHOBECHS. 3aKkoH JEWCTBYIOIIUX Mmacc

(TepmoanHamuueckuii). KoHcTaHTa XMMUYECKOTO paBHOBECHSI.
Bunbl koHCTaHT paBHOBecHs. PaBHOBECHS B T€TEPOr€HHBIX CUCTEMAX.

Binsnue temneparypsl Ha KOHCTaHTY PaBHOBECHS.
Hanpasnenue peakuuii B 3aKpbBITBIX CUCTEMAX. YPAaBHEHHUE H30TEPMbI XMMHUUYECKOM
peakuuu Bant-I'odda, ee npakTruueckue npuioxkeHus. Y paBHEHHE N300apbI-H30X0PbI
peakuuu. MeTosl pacyeTa KOHCTAaHTBI PABHOBECHS.
IIpaBuno Jle-IllaTenbe, ero mnpakTudyeckoe IpUMEHEHHE. BrnusHue naBieHus Ha




CTpyKTYpHBIN 3JIEMEHT
KOMITETCHIIHT

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O11eHOYHBIE cpe€acTBa

MOJIOKEHUE PABHOBECHSI.

Ornpenenenne nmoHATHS “pacTBOp”’. CrIOCOOBI BBIPAXKEHUS COCTaBa PaCTBOPOB.
Brnusitaue pa3nuaHbix GakTOpoB HA PACTBOPHUMOCTb.

Mognenu pacTBOpOB: wHJealbHbIe (COBEpIICHHbIE) M OECKOHEYHO pa30aBlieHHbIC
PacTBOPBI, UX OTIMYHE OT PEAIbHBIX PaCTBOPOB.

3akonsbl Payns u ['enpu. [lapiuanbHbeie MOISIpHBIE BETUYMHBL, UX ONPEICICHUE.
CpoiicTBa pa30aBlIEHHBIX pAacTBOPOB HE AJIEKTpoauToB. JlaBieHue mnapa Hax
pacTBOpPOM, TEMIEepaTypa KUMIEHUS U 3aMEP3aHHsL.

YMmers:

OIPCACIIATh TCPMOANHAMHUYCCKUC
XApaKTCPUCTHUKHU XUMHUYCCKHUX peaKI_II/Iﬁ

3amauu 17151 CaMOCTOSITEIBHOTO PEIICHUS:

1./lBa rpamMmMa BO3Tyxa H300apHO HATPEBAKOT OT HYJIS JI0 OJHOTO rpaayca Llenbcus npu
nasnenun 1 armocdepa. IlnorHocts Bosayxa mpu 0°C cocrasimser 0,00129 r/em®.
Haiinure paboty pacmpeHusi.

2. Uemy paBHO M3MCHCHHE SHTPOIMHU TPH IMepexoae | Mo a30Ta U3 COCTOSHUSA,
COOTBETCTBYIOIIETO HOPMAIbHBIM YCJIOBUSM, B COCTOSIHHE, COOTBETCTBYIOIIEE
cTaHaapTHbIM ycnoBusiM, eciiu Cp = 7/2 R. Oxapakrepusyiite crocoObl mnepenauu
B3aMMHOTO BJIMSIHUASI aTOMOB B OPTaHUYECKUX MOJICKYJIaX.

3. B rasosoit cMmecu, cocrosieii u3 CO, H,O, Hy, u CO, , rae kaxmoro rasa ObUIO B3STO

10 OJHOMY MOJIO, MpoTeKaeT peakims o PP Yncio morneil

CO;2 B cocrostnnu paBHoBecHst paBHO 0,16. HaiiTi koHCTaHTY paBHOBECHSI PEaKIIMU.
4. Ilpu cunrese ammuaka mporekaeT peakuus: 3Hyr + Nogy = 2NH;3 (. IIpn 298 K nia

aToM peakiuu Kp =6 ¢ 10° a & |‘€9@\| By = - 46,1 xJI>x/mMonb. O1IeHUTh TeMIlepaTypy,
MIPU KOTOPOW KOHCTaHTa PaBHOBECHS peakiuu OyaeT paBHa 1, moyiarast 4To TEIMJIOBOM
7 (hEeKT MpaKTUIECKH HE 3aBUCUT OT TEMIEPATYPHI.

Bnazers:

METOAaMHU MpEACKazaHUsa IMPOTCKAHUA
BO3MOJXHBIX XUMHUYCCKUX peaKL{I/Iﬁ

3amanne Ha pemeHue 3amdad U3 npodecCHOHaIbHOM  00jacTH  (JoMariHee
WHAUBUIYaIIbHOE 33JaHHE)

HccaenoBanue 1

JIJ1st peakiiuu BBIMOJHUTE CIETYIOIIee:

1.1.CocTaBuTh ypaBHEHHE 3aBHUCHMOCTH OT TEMIIEPATypbl BEIUYHHBI TEIJIOBOTO
s dexra \H®; = f(T) u usmenenus surponuu ,S°; = f(T).




CTpyKTYpHBIN 3JIEMEHT
KOMITETCHIIHT

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O11eHOYHBIE cpe€acTBa

1.2.Boruncauts BemuuuHbl — ACp, aAH®: | aS%, AG°% u InK, npu Heckompkux
TEeMIIepaTypax, 3HAYeHUsI KOTOPBIX 3aJal0TCsl TEMIIEPATYPHBIM HHTEPBAJIOM U IIArOM
temreparyp. [lomyueHHbIE 3HAYEHHUsS HUCHOJB3YIOTCS MPH MOCTPOCHUU TPaUKOB B
koopauHaTtax ACp— T; AH % —T; AS% —T; AG°% — T u InK, - 1/T.

1.3.ITonb3ysce rpadukom InK, — 1/T , BeiBecTH npubnukeHHoe ypaBHeHue Buaa InK, =
A/T+ B, rtne A, B—1nocTossHHbBIE.

HUccaenoBanme 2

2.1. Ucnonw3ys npaswio (a3 ['mbOca, asi paccMaTpuBaeMoil CHCTEMBI OTPEICIIUTh
KoJIn4yecTBa (a3, HE3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTETIICHEH CBOOO/IbI.

2.2. OnpenenuTh BO3MOKHOE HaIlpaBJICHWE IPOTEKAaHUS HCCIEAYyEeMOH peakuuu u
paBHOBECHBIN cocTaB ra3oBoi ¢a3el npu aaeneHuu (klla) u temmneparype (K). Ilpu
pELICHNH 3a/la4d HKCIOJIb30BATh BHIBEIEHHOE B HCCIEAOBAHMH | HSMIHMPUYECKOE
ypaBHeHue InK,=A/T+B u nanHbIe 00 HCXOTHOM COCTaBE Ia30BOH (a3bl

2.3. YCTaHOBHTDH HANpaBJICHUE CMEIICHUSI COCTOSHUS PaBHOBECHS pacCMaTpUBaeMON
CUCTEMBI TIPHU:

a) YBEJIMUEHUH JaBJeHUs (TIOCTOSIHHASI TEMIIEPaTypa);

0) yBeIMUYEHUH TeMIIepaTypsl (HOCTOSHHOE AABJICHHE).

[1K-16 crmocoOHOCTRIO MJIAHUPOBATH M MPOBOANUTH (PH3MUECKUE M XUMHUYECKHE HKCIEPUMEHTHI, MPOBOIUTH 00pabOTKy MX Pe3yIbTaTOB M OIICHWUBATH
MIOTPELIHOCTH, BBIJBUraTh TMIIOTE3bl U YCTAHABIMBATL T'PAHULBI UX MPUMEHEHUs, IPUMEHATH METOABl MAaTEMAaTUYECKOr0 aHajau3a U MOJACIIMPOBAH U,
TEOPETUYECKOT0 M SKCIIEPUMEHTAIBHOTO UCCIIEIOBAHNUS

3HaTh

OCHOBHBIC napaMeTpbl IMPOBEACHUA
(I)I/ISI/IKO-XI/IMI/I"ICCKI/IX I/ICCJ'ICI[OBaHI/Iﬁ

IIpumepHBIE€ BOIIPOCHI K 9K3aMEHY:

OcHOBHBIE IOHATHS XUMUYECKON KNHETHKH.

CrniocoObl ompenenenns CKOpocTH peakuuu. PopMmanbHas KHHETHKA TOMOTEHHBIX
peaxkuuii. 3aKOH JIEHCTBYIOIIMX Macc.

[Topsiaky peakunii U UX MOJEKYISIPHOCTb.

Peaknuu nepBoro, BTOpOro 1 n-ro mopsiAKoB.

Kunetnueckue ypaBHEHM I pEaKIUM pa3IMYHbIX TOPSIIKOB.

Ilepuon nomnymnpespalicHus.

KoHcTaHTa CKOPOCTH peakluy, €€ CBOMCTBA, pA3MEPHOCTHU U ONIPENCICHHUS.

Mertoas! onpeieseHus MopsiIKa peaKuu.




CTpyKTYpHBIN 3JIEMEHT
KOMITETCHIIHT

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O11eHOYHBIE cpe€acTBa

[ToBepxHOCTHOE HATSKEHUE, METOJIBI €70 U3MEPEHUS.
AncopO1visi, OCHOBHBIE MOJIOKEHHS U YPaBHEHUS aJCOPOLIUU.
Ypasuenue ['u60ca.

VYpaBaenue Opeiinainxa. YpapHenue JIeHrmropa.
3aBUCHMOCTD aJCOPOITUHU OT TEMIIEPATYypPHI.

YmeTs

BBIOpaTh  MapaMeTpbl  MPOBEACHUS
(U3HKO-XMMHYECKHUX MCCIICAOBAHUN

3ana4u UIsl CaMOCTOATEIbHOIO PEIICHHUS:

1. B 1am® (1 1) BozHOTO pactBopa Gpommma Hatpus comepsxutcs 0,3219 kr coum.
[ImoTHOCT, pacTBOpa paBHa 12382 Kr/M°. Bripa3uTh KOHIEHTpALMIO pacTBoOpa
MOJIIPHOCTBIO, MOJISTIBHOCTBIO, MOJIIPHBIX JIOJISIX M MACCOBBIX IIPOLIEHTAX.

2. Ckonbko mporentoB riuiiepuHa (C3HgOs) HYKHO pacTBOPUTH B BOJE, YTOOBI
JIaBJI€HHUE BOASIHOIO napa 0b110 Ha 1 % HuXKe 1aBIeHUs HACHILIEHHOTO apa BOJIbI.

3. OnpenenuTh OTHOCUTEIBHOE MOHWKEHUE NaBJICHUs mapa Haja BOAHBIM 10%-HbIM
pactBopoM H3POy,

4. YucTelil kaaMuii 3aTBepAeBacT npu 321 °C, a 10%-Hprii pacTBOp BUCMYTA B KaIMUU
—1npu 312 oC. Onpenenutp TEIUIOTY IUIABJIEHUS KaIMUsl.

5.JlekagHblit TeMIepaTypHbId KOG GHUIMEHT CKOPOCTH peakluu paBeH 3. Bo ckoybko
pa3 BO3pacTeT CKOpPOCTbh ATOW peaKkUMM MpHU MOBBILIEHMHM Temmneparypbl oT 30 1o
100°C?

6.0mpenenuTs 1eKagHblid KOAP(UIUEHT CKOPOCTH peaKlMy ¢ S3Hepruei akrusauuu 60
k/K/MOJIb TIpU HaYaJbHBIX 3HAYEHMAX TEMIIEPaTyphl 20 °C, 1400 °C (B ropHe
noMeHHoM neun) u 1650 o°Cc (B cTasieTIaBUIIbHOM KOHBEpPTEpE).

Bnanets

HaBBIKaMU IMPOBEACHUA
(I)I/ISI/IKO-XI/IMI/I"ICCKI/IX I/ICCJ'ICI[OBaHI/Iﬁ

3ajanne Ha pernieHue 3aaa4d u3 npodeccCuoHaIbHON 00IacTH

HaiiuTe H3MEHEHHE SHTPOIIMH TIPU IPOTEKAHUU PeakLuu npy Temmeparype 877 °C
CH4 + 2CO =3C(rp) + 2H0

€CIIU JJIs1 YYaCTHUKOB PEaKIINH W3BECTHBI CIEAYIONINE TEPMOIUHAMUYECCKUE TaHHBIC:

BGIHCCTBO CH4 CO C(rapq,m) H20
S 186,26 197,55 5,74 188,72
Jx/(monp*K)

a 42,06 28,41 16,86 30,00
b*10° 31,50 4,10 4,77 10,71




CTpyKTYpHBIN 3JIEMEHT
KOMITETCHIIHT

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O11eHOYHBIE cpe€acTBa

| c*10° | -17,29 | -0,46 | -8,54 10,33
rac a, b, Cc — KOS(b(bI/ILII/IeHTBI 3aBHCHMOCTH TEILIOEMKOCTEH Y4aCTHHUKOB p€akKuu OT
TEeMICPATypPhI




0) Ilopsanoxk mnpoBeaeHMs TMPOMEKYTOYHOM aTTeCTAMH, MOKA3aTeJH M KPHTEPHH
OLICHUBAHUS:

[IpomexxyTouHasi arrectanus 1O JAUCIUILUIMHE BKJIIOYACT TEOPETUYECKHE BOIPOCHI,
MO3BOJISIOIINE OLCHUTh YPOBEHb YCBOCHUS O00YYAIOUMMHUCS 3HAHUM, M MPAKTUYECKHUE 3aaHHUs,
BBISIBIISIFONIHME CTENICHh COPMHPOBAHHOCTH YMEHUH U BIIaJICHUH, IPOBOAUTCS B POpPME IK3aMEHA.

DK3aMeH M0 JaHHOW AMCHUIUIMHE MPOBOAMTCS B YCTHOW (popMe Mo dK3aMEHAIMOHHBIM
OmieTaM, Kbl M3 KOTOPBIX BKIIFOYAET 2 TEOPETHUSCKUX BOMPOCA H 33/1a4a.

IMoka3aTeu U KPUTEPUU OLIEHNBAHUS IK3aMeHa:

— Ha OICHKY «OTJIHYHO» (5 0ayUI0B) — 00yUaIONIHIACS JEMOHCTPUPYET BHICOKUH YPOBEHB
c(OPMHPOBAHHOCTH KOMIIETECHIMI, BCECTOPOHHEE, CHUCTEMAaTH4YEeCKOe U TIIIyOOKOe 3HaHue
y4eOHOTO MaTepualia, CBOOOJHO BBINOJHSACT IMPAKTHYECKHE 3aJaHus, CBOOOJHO OIEpPHPYET
3HAHUSIMH, YMCHHUSIMH, TIPUMEHSET UX B CUTYAIHsIX MTOBBIIICHHON CIIOKHOCTH.

— Ha OIICHKY «Xopomio» (4 O6amna) — o0yyaronuiicss AeMOHCTPUPYET CPEIHUN YpPOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO IOIMYCKAIOTCS
HE3HAYUTENIbHBIC OIIMOKU, HETOYHOCTH, 3aTPYJHCHUS TIPU aHATTUTUICCKUX ONEPAIHIX, [IEPEHOCE
3HaHUH U yMEHUI1 Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OLEHKY «YAOBJIETBOPUTEJAbHO» (3 Oanna) — oOyyaromiuiicss AeMOHCTPUPYET
MIOPOTOBBIA YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMH: B XOA€ KOHTPOJBHBIX MEPOIPHITHI
JIOMYCKAKOTCSL OMIMOKH, TPOSIBIICTCSI OTCYTCTBHE OTICIbHBIX 3HAHWH, YMEHUWH, HAaBBIKOB,
00y4aromuiCsl WUCTBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHS IPH ONEPUPOBAHUHM 3HAHUAMHU U
YMEHUSIMH TP UX TIEPEHOCE Ha HOBBIC CUTYAIIUH.

— Ha OIEHKY «HEeYJAOBJIETBOPUTEIbHO» (2 Oamia) — oOydarouiuics JEeMOHCTPUPYET
3HaHusa He Oonee 20% TeopeTHUecKoro MaTepuaia, JOMYCKaeT CYIIECTBEHHbIE OLIMOKH, He
MOYKET MTOKa3aTh WHTEIUICKTYaJIbHbIC HABBIKM PEIICHUS POCTHIX 3a/1a4.

— Ha OLEHKY «HeyAO0BJIeTBOPUTeAbHO» (1 6amn) — oOydarouuiics He MOXET MOKa3aTh
3HaHUS HAa YPOBHE BOCIPOM3BEICHHS W OOBACHEHHS WHQPOpPMAIMM, HE MOXKET II0Ka3aTh
MHTEIJIEKTYalbHbIe HABBIKM PEIIEHUS MPOCTHIX 3a/1ad.



