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Kadenpa MeTaytypruu 1 XUMHYECKHUX TeXHOJIOTHH
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2020 ron



PaGouas nporpamma cocrasiena Ha ocHoe ®I'OC BO no HanpasjieHHIO IOArOTOBKH
22.03.02 Metamtyprus (yposenb Gakanaspuara) (npukas Muno6puayku Poccun ot 04.12.2015
r. Ne 1427)

XHMHYECKHX TeXHOIOrui
18.02.2020, mpoTokoi Ne 6

S

PaGouyas nporpamMma paccMOTpeHa u 0100peHa Ha 3acenZAw?a(benpm MeTannyprau u

/ r
% / AL e~
3aB. kaenpont L~ -~ A.C. XapueHko

PaGouas nporpamma ogo6peHa Metoanyeckoii komuccueit UMMuM
20.02.2020 r. mpotoxon Ne 5 - R
[lpencenaress A.C. CaBuHOB

CornacoBaHo:

3ag. kadeapoit TexHonoruit 06pabOTKH MaTEPHAIOB %
A.b. Monnep

PaGouast mporpamma cocTaBjeHa: C \ ﬂ/
noueHT Kapeaps MuXT, kaH. TeXH. HAyK A H.10.CBeunukosa
c1. npenojasarens kapeapst MuXT, el C.B.IOauna
Peuensenr: /
nouent kadeapsl TCUCA, KaH/IL. TeXH. HayK W/ U.B.ITonypko

/"



JluceT akTyaau3anuu padodeii nporpamMmel

Pabouas mporpaMma nepecMoTpeHa, o0y xkieHa H onobpena s peanusanuu B 2020 - 2021
y4e6HOM rofy Ha 3acefianuu Kadeapbl MeTajulypriay i XHMHYECKHX TEXHOJIOTHH

Tporokon ot 37 5(%) of. %W_ r. e Z
3as. kadenpoii < A.C. XapueHko

PaGouas mporpamMma MepecMoTpeHa, 00CyKaeHa i 0Jj00peHa /Ut peanusanuu B 2021 - 2022
yueOHOM rojty Ha 3acefanuy Kadenpbl MeTaumypriai i XMHMHUYCCKHX TEXHOIOTHI

[Mporoxonm oT ___ = 20 . Ne
3as. kadenpoii A.C. XapueHko

Pa6ouas mporpamMma IepecMoTpera, o0cykaeHa u onobpena uis peannsanuu B 2022 - 2023
yue6HOM rozy Ha 3acepanuu kadeapsl MeTaulypriau  XMMUYECKHX TEXHOJIOTHH

IIporokomor 20 r. Ne

3as. kadenpoit A.C. Yapqem(o

Pa6ouas mporpaMMa nepecMoTpeHa, obcyxkaeHa 1 ofobpena st peanusanuu B 2023 - 2024
yue6HOM romy Ha 3acefaHuu Kadenpsl MeTauTypruy U XUMHYECKHX TEXHOJIOTHH

IIporokom ot 20 . Ne
3ag. xadenpoi A.C. XapueHko




1 Iesin ocBOEHU AW CHMUILINHBI (MOIYJI51)

Llenbro ocBOCHMS TUCHMILIMHEBI «DU3HYSCKasT XUMUS SABISCTCS:

JOCTH)KEHHUE BO3MOKHOCTH OIMCHIBATD BPEMEHHOM X0JI XUMHYECKUX
(DU3UKO-XMMHYECKUX TIPOIECCOB HA OCHOBE HMCXOJHBIX CBOWCTB CHUCTEM U BEIIECTB UX
COCTABJISIONINX, & TAK)KE KOHEUHBIN PE3yJIBTaT COOTBETCTBYIOIIHNX TPOIIECCOB.

2 MecTo IUCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI POrpaMMbl

Hucuunnuna ®dusnyeckass XUMHsS BXOJUT B BapHATUBHYIO YacTh Y4eOHOTO ILIaHA
00pa3oBaTesIbHOI TPOrpaMMBI.

Jist  u3ydeHus ~— AWCHUIUIMHBI  HEOOXOAWUMBI  3HAHUS  (YMEHHS,  BJIQJICHUSA),
c(hOpMUPOBAHHBIE B PE3YNIbTATE U3YUCHUS JUCIUILINH/ TPAKTHUK:

NudopmaTuka 1 ”HGOPMALTMOHHBIE TEXHOIOTHH

Xumust

dusuka

Marematuka

3Hanus (YMEHHS, BIIAJCHUS), MOJTYICHHbIE IPU U3YyYCHUH JaHHON JTUCHIUIUIHHBI OYIyT
HEO0OXOIUMBI JJIs U3y4YEeHUSI JUCIUILTUH/TIPAKTHK:

MozenupoBaHue MPOLECCOB U 00BEKTOB B METAILITYpPTUU

OCHOBBI METAJITyPrUUECKOI 0 IPOU3BOICTBA

[IpoexTHas nesATENTLHOCTD

3 Komnerenuun ody4yarwmierocsi, popMupyemMbie B pe3yJabTaTe 0CBOCHHS

AUCHUILVINHBI (MOAYJISA) M IVIAHUPYEMBbIe Pe3yJIbTAThl 00y4eHHU s

B pesynbrate ocBoeHMs AUCUUILIUHBI (MOIyssl) «Pu3nueckas XUMUs» oOydarouuiics
JIO0JKEH 001a/1aTh CIEAYIOIMMHA KOMIETECHIIUAMM:

CrpyKTypHBII [Tnanupyemble pe3ynbTaThl 00ydeHUs
JJIEMEHT
KOMIIETEHIIMH
OIIK-4 TOTOBHOCTBIO COYETATh TEOPHUIO U MPAKTUKY AJIs PEILICHUSI MHXKEHEPHBIX 3a7a4
3HaTh OCHOBHBIE MTOHITHS U 3aKOHBI (PU3NYECKON XUMHUH
Ymets OIIPEACIIATh TEPMOJAMHAMUYECKNE XaPAKTEPUCTUKN XUMUUECKUX PEaKIIUN
Bnagets METOJIaMHU NIPECKa3aHMsI IPOTEKaHHUS BOBMOXKHBIX XUMHUECKHUX pPEaKIUi

[TK-2 crtocoOHOCTHIO BBIOUPATh METOIBI UCCIIEAOBAHUS, TUIAHUPOBATH U TTPOBOIUTH
HCO6XOI[I/IMBI€ 3KCHepI/IMeHTBI, HHTGpHpCTHpOBaTB pGSYHBTaTBI 1 AcJ1aTh BBIBOJbI

3HaTh OCHOBHBIC ITapaMETPbI IPOBCACHUS (l)I/I3I/IKO-XI/IMI/I‘{eCKI/IX HCClieJOBaHUI

YMmeTh BBI6paTB napamMeTpbl HIPOBCACHUS (1)I/I3I/IKO'XI/IMI/I‘IGCKI/IX HCCIIeJ0OBaHUI

Bnagets HaBbIKaMU ITPOBCACHU A (I)I/I3I/IKO'XI/IMI/IIIGCKI/IX HCCclIeJOBaHMUI




4. CTpyKTypa, 00bEM M cofepKkaHue AUCHUILUINHBI (MOLYJ151)
OO0mas TpyIoeMKOCTh JUCIHUILIMHBI cOCTaBsieT 4 3aueTHbIX equnul] 144 akan. yacoB, B TOM

YHUCJIC!

— KoHTakTHas pabora — 10,9 akan. yacos:
— ayIuTOpHAs — 8 aKaJI. 4acoB;

— BHeayauTopHas — 2,9 akaj. 4acoB

— caMocTosTeIbHas paboTa — 124,4 aka. 4acos;
— MMOATOTOBKA K 9K3aMeHy — 8,7 akaj. yaca

CDopMa aTTeCTalluu - SK3aMCH

AynuropHas s
KOHTAKTHas pabora E z dopma TeKymero
S8 B
B aKaJ. Jacax 1] 2ol KOHTPOJIA
Pazgen/ tema 2, ( A ) e . P Kox
> 3 © | caMOCTOSITENbHON yCIeBaeMOCTH U
JCIUTLIAHBI < 2 = . KOMITETEHIINU
o & paboThI IIPOMEXKYTOUHOMN
1a6. | mpakr. [ €8
Jlex. : 1 28 arTecTaluu
3ad. | 3aH. | &
1. Pasmen 1. Ilpeamer wu
METOIpBI, TMOHSATHS W 3a7add
(hU3HUECKOI XUMUH.
Pabora ¢
onbmmorpagugec
KAM
Marepualiamy,
BeimonHenue PI'P Y eTHBI OIDOC
11 Xumuueckast Nel BBIHOJ'IHerI/Ie ’
TepmonuHamuka. 3akonbl| 2 | 0,5 20 | «TepmoguHaMuye o OIIK-4, IIK-2
N naboparopHoii paboThI
TEPMOANHAMUKH. CKHIi aHaIN3 No 1
XUMHUYECKUX -
peakuuii»
IloaroroBka k
JnabopaTopHOI
pabote Nel.
Uroro no pasaeny 0,5 20
2. Pazmen 2. Xumuueckoe H
(hazoBoe paBHOBECHE.
2.1 Koncranta
Pabora ¢
XUMHYECKOTO PaBHOBECHSL.
6ubnuorpaduuec
VYpaBHenue H30TEPMBI .
XMMHYECKOH peakimu KM Y CTHEIH OIpOC,
|2 1 |2/11 40 Marepuanamu. | mabopatopHas padora | OTIK-4, ITK-2
®dazoBoe paBHOBECHE B
ITonroroBka Ne 2.
OJJHOKOMITOHEHTHBIX N
11ab0opaTOpHOI
cucremax. VYpaBuenue
o pabote No2.
Knaysnyca-Knaneiipona.
Uroro no pazaeny 1 | 211 40
3. Paznen 3.
TepmonnHaMuyeckass  TEOpHS
PacTBOPOB.
3.1 CnocoObl BBIpaKEHHS
cocTaBa pacTBOpPOB.
Monenu pacTBOpOB. Pa6ora ¢ Otuer no
3akonsl Payns u Tenpu.| 2 | 0,5 20 | 6ubmuorpaduuec | maboparopuoii padore | OTIK-4, TTK-2
[MaprmansHble  MOJIIPHBIC KUM MaTepuaiaMu Ne 1l
BEJINYNHBI, ux
OIpeieIiCHHE.
HToro 1o pazueny 0,5 20

4, Pasgen 4. Xumwuueckas

KHHCTHKA.




4.1 dopmanbHas KHHETHKA

TOMOT€HHBIX peaxuui. Pabora ¢ Otuer no
3aKoH JIEHCTBYIONIUX Macc. 2111 20 | oubnuorpagmuuec | maboparopuoii padore | OITK-4, [TK-2
[opsinkn peaknuit U ux kuM Matepuaiamu| Ne 2, ycTHBIN onpoc.
MOJIEKYJISIPHOCTb.
Uroro o pasaeny 2111 20
5. Pazpgen 5. IloBepxHOCTHBIE
SIBIICHUSL.
5.1 AncopOuusi, OCHOBHBIE Vernuif onpoc,
TTOTIOACHIA 1 ypaBHEHHA Pabora ¢ 3amurta PI'P Nel
ancopouuu. 24,4 | oubnumorpaguuec |«Tepmoaunamuueckuii| OITK-4, [TK-2
YpaBHeHHE T'u66ca.

. KAM MaTepuaiaMi | aHaIu3 XUMHIECKUX
VpaBaenne @peliHmnxa. N

peakIuin

Ypauenue Jlearmiopa.
HUroro no pazumeny 24,4
Uroro 3a cemectp 4 124,4 3K3aMEH
Hroro o gucuuimae 421 124,4 3K3aMEH OIIK-4,I1K-2




5 O6pa3oBaTe/ibHbIE TEXHOJIOTHH

OO0pa3zoBaTebHBIE TEXHOJIOTUU — 3TO IEJOCTHASI MOJAEh 00pa30BaTEILHOTO MPOIIECCa,
CHUCTEMHO OIIpeJesonias CTPYKTYpy M COAEp)KaHUE IEsATeIbHOCTH O0EHX CTOPOH 3TOro
mporiecca (mpemogaBaTeNsi W CTYIACHTa), HWMEIOIas IENbl0 JOCTHKCHUE IIAaHUPYEMBIX
pe3ynbTaTOB €  MOMPaBKOM HAa  WHAMBHUIYyalbHblE OCOOCHHOCTH €ro  y4YaCTHHUKOB.
TexHonornyHOCTh y4eOHOro Mpoliecca COCTOMT B TOM, UYTOOBI chenarh y4eOHBIN Ipoliecc
MIOJTHOCTBIO YTIPABIIIEMBIM.

OCHOBHBIMH TPU3HAKAMHU 00pa30BaTEIFHON TEXHOJIOTHH B €€ COBPEMEHHOM ITOHUMAaHUHU
SBIISFOTCS:

— JIeTaJbHOE ONMCaHNE 00pa30BaTEIBHBIX IIETICH;

— TMO3TalHOE omnucaHue (MPOEKTUPOBAHUE) CHOCOOOB JOCTMXKEHHUS  33JaHHBIX
pe3yAbTaTOB-IENEH;

— HCIOJIb30BaHUE OOpaTHOM CBSI3U C LEJIbI0 KOPPEKTUPOBKU 0OPa30BaTEIHLHOTO
rporecca;

— rapaHTUPOBAHHOCTh JOCTUTAEMBIX PE3YJIbTaTOB;

— BOCIIPOM3BOJIUMOCTh 00pPa30BaTEIBHOIO IPOIecca BHE 3aBUCUMOCTH OT MacTEepCTBA
MIPEeIo1aBaTelIs;

— ONITUMAJIBHOCTD 3aTPaunuBaEMbIX PECYPCOB U YCHUIIUIL.

Peanuzanus KOMIIETEHTHOCTHOTO MOJIX0/a MIPEIyCMaTPUBAET UCTIOIH30BAHUE B YUIE€OHOM
IpollecCe AKTUBHBIX M HWHTEPAKTHBHBIX (OPM TIPOBENEHUS 3aHATHH B COYETAHUU C
BHEAYJIUTOPHOW paboTON C 1enbio (JOPMUPOBAHUS U PA3BUTHUS NMPO(HECCHOHANBHBIX HABBIKOB.
TpaguunonHele  00pa3oBaTelbHbIE  TEXHOJIOTMU  OPUEHTUPYIOTCSI HAa  OpraHU3aluio
00pa30BaTEILHOTO  TIPOLIECCa, MPEANOJATAIONIYI0 MPSAMYIO  TPAHCISALUIO 3HAHUH  OT
[IpernojiaBaTeliss K CTyJIEHTY (MPEeUMMYILECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UIUTIOCTPATUBHBIX
METOJIOB 00y4eHus1). YueOHast JesTeNbHOCTh CTYACHTAa HOCUT B TAKHX YCJIOBHUSX, KaK MPaBUIIO,
PEeNpOyKTUBHBIN XapakTep.

@®opmbl y4eOHBIX 3aHATHH C UCIIOJIB30BAHUEM TPAJAULIMOHHBIX TEXHOJIOTUMA:

NudopmanmonHas JeKnMs —  I[OCIEAOBaTeNbHOE  W3JIOXKEHHE MaTepuayja B
JTUCHUTUTMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOAIIbHBIMU CpEICTBAMH
(MOHOJIOT TIperoaBaTess).

Jlaboparopnas paboTta — opraHu3aiys yaeOHoi paboThl C peabHBIMU MaTEPUATBHBIMU H
MHPOPMALIMOHHBIMU OOBEKTaMH, S3KCIIEpUMEHTalbHAsi paboTa ¢ aHaJOrOBBIMH MOJEISIMU
peasbHBIX O0BEKTOB.

6 YueOHO-MeTOANYEeCKOe 00ecneueHre CAaMOCTOSITE/IbHOI PadoThI 00yYalouuXxcst
[IpencraBieHo B mpuaoxxeHuu 1.

7 OueHOYHBIE CPEeACTBA /IS IPOBEACHHUA NPOMEKYTOYHOH aTTeCTAMH
[IpencraBieHb! B IPHIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H MH(OPMAIHOHHOE 00ecnevyeHne TUCITUIJIMHBI (MOTYJIs)

a) OcHOBHas JIUTEpaTypa:

l.bokmreitn b. C. ®usnueckas XuMus: TEPMOJAMHAMHUKA U KUHETHKA [DJIEKTPOHHBIN
pecypc] : yuebnoe nocodue / b. C. bokrureiin, M. . Menaenes, FO. B. [ToxBucHeB. — DJIEKTPOH.
nmaH. — MockBa :  MUCHUC, 2012 — 258 «c¢. — Pexum Jjgocryma:
https://e.lanbook.com/book/47443

2. dusnyeckas xumus : yueoHoe nmocobue / 3. B. ronpauna, C. I1. Kitoukosckuii, H. 1O.
CeunukoBa u ap. ; MI'TVY. - 2-e uzn. - Marautoropck : MI'TY, 2017. - 127 c. : un., auarp.,
rpad., Tad. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514
311/3506.pdf&view=true = (mara o6pamenns: 04.10.2019). - MakpoobobekT. - Tekcr:

o
AamerThnnuuLTia - Mwveerea



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

MeYaTHBIA aHaJIor.

0) JlonosiHUTEIbHAS JINTEpPaTypa:

1. Xumuyeckasi KHHETUKA | aJICOPOIIHSI: METO/I. YKa3aHHUsI Ul CTYJCHTOB IO JUCIHILTAHE
"Ousnueckas xumus" / [D. B. dronpauna, C. I1. Knoukosckuii, H. FO. CBeunukosa u ap.] ;
MI'TYVY. - Maruutoropck : MI'TY, 2013. - 1 snektpon. ont. auck (CD-ROM). - 3ariu. ¢ tutysn.
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). - Makpooobekr. - TekcT
AJIEKTPOHHBIN. - CBefeHus nocTynHbl Takke Ha CD-ROM.

2.IToBepxHOCTHBIC sBJICHUs. Ancopouus : yuebHoe mocobue / A. H. Cmupnos, H. 0.
Ceeu-amkoBa, C. B. FOguna, O. B. lronpauna ; MI'TY. - Marautoropck : MI'TY, 2017. - 1
anek-TpoH.  ont. guck (CD-ROM). - 3arm. ¢ turyn.  9kpada. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1139
847/3417.pdf&view=true  (mata oOpamenus: 04.10.2019). - Makpooosekr. - Tekcr
anekTpoHHBIH. - ISBN 978-5-9967-0966-3. - CBenenust noctynssl Takxke Ha CD-ROM.

3. TopmkoB, B.M. OcHoBbl ¢usndeckoii xumun : yueOnuk / B.U. Topmikos, M.A.
Ky3nenoB. — 6-¢ u3n. — Mocksa : JlaGoparopus 3mammii, 2017. — 410 c¢. — ISBN
978-5-00101-539-0. — Tekcr : anekTpoHHbIH // JIaHb : 3IeKTPOHHO-OMOIHOTEYHAs CHCTeMa. —
URL.: https://e.lanbook.com/book/97412

B) MeTonnueckue ykazaHusi:

1. JTaGopaTopHbIif MPAKTHKYM IO (HU3NIECKON XUMHH : yUeOHO-MeToIuuecKoe nocooue /
A. H. Cmupnos, H. 1O. Cseunukosa, C. B. FOnuna, 3. B. Jronpauna ; MI'TY. - MarauToropcex :
MI'TY, 2017. - 1 osnektpon. onrt. 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  (mata oOpamenus: 04.10.2019). - Makpoodwekt. - Tekcr
AJIEKTPOHHBIN. - CBefieHus 1ocTyHbI Takke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UnTepHeT-pecypcebi:

IIporpamMHoe o6ecnieuenue

Haumenoanue 10 Ne norosopa Cpox aeticTaus

JIMIICH3UN

MS Windows 7 J1-1227-18 o7 08.10.2018 11.10.2021

Professional(ass xmaccoB)

MS Windows 7 Professional 11757 17 o1 27.06.2017 27.07.2018

(mmst KMaccoB)

MS Office 2007 Professional |Ne 135 ot 17.09.2007 OeccpoyHo

FAR Manager cB000IHO pacnpocTpansemoe [10 O6eccpoyHO

7Zip c¢B00O0IHO pacupoctpansemoe [10 0eCCpOIHO

IIpodeccnonanibHbie 0a3bl JAHHBIX 1 MH(POPMALHOHHbIE CIIPABOYHbIEC CHCTEMBbI
| HasBaHue kypca | Ccpuika



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

Hannonansnas uHpopManroHHo-anamuTneckas|URL:
cucreMa — Poccuiickuil maaekc Haydnoro nuruposanus|https://elibrary.ru/project risc.asp

IMouckoBast cucrema Axagemus Google (Google

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

Nudopmanmonnas cucrema - EnuHoe okHO mocTymna K
HGOPMaIIMOHHBIM pecypcam
®denepalbHOE roCyJ1lapCTBEHHOE OI0/IKETHOE
yupexjeHue «PenepaibHblii HHCTUTYT NPOMBIIIIEHHON
®denepalbHOE roCyJ1lapCTBEHHOE OI0IKETHOE
yupexnenue «DenepansHbiii HHCTUTYT npombiiutenHo#|URL: http://www1.fips.ru/
COOCTBEHHOCTH
9 MaTepHa/IbHO-TeXHHYECKOE o0ecnedeHne JUCIHILITHHBI (MOTYJIs1)

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

URL: http://www1.fips.ru/

MatepuanbHO-TEXHUYECKOE 00ECIIeYeHNE TUCHUIUIMHBI BKIIIOYAET:

1. YuebHas aynuTopus AJis IPOBEACHUS 3aHATUH JIEKIIMOHHOTO THIIa OCHAILICHA:

- TEXHUYECKHMMH CpEACTBAMH OOYy4YEeHHs, CIYKallUMH JJs MpelcTaBieHUs y4eOHOM
uHpopManuu OOJIBIION ayAUTOPHH: MYJBTUMEIUHHBIMH CpEICTBA XPAaHEHUs, Nepefadd |
npeAcTaBiIeHus yaeOHON nHpopMaIuu;

- CTIeIUATN3UPOBAHHON MEOEIBIO.

2. YyeOHas aymutopus Uil TIPOBEICHHs JabopaTopHbIX 3aHsATHH «JlabopaTopus
¢bu3nUecKoil XUMUN» OCHAIIIEHA JIAOOPATOPHBIM 000PYI0OBAHUEM:

- 1abopatopHoe oOopynoBaHue (yCTaHOBKA JUIS ONpEEICHUE WHTETrPAIBHON TETUIOTHI
pac-TBOPEHHUS COJIM;yCTaHOBKA JJIS onpeieTieHus Kod((hUIMeHTa pacipeieieHus);

- CIIeIMaJIN3UPOBAHHOI MeOeIbIO.

3. YueOHast ayauTopus AJisl TPYNIOBBIX W MHIMBHIYaJbHBIX KOHCYJIBTAILIUH, TEKYIEro
KOHTPOJIS M TPOMEKYTOYHOI aTTeCcTalliy OCHAIIIeHA:

- KOMIIBIOTEpHO# TexHUKO# ¢ makerom MS Office, ¢ monkimtouenuem k cetn «HTEpHET»
U C IOCTYIIOM B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA;

- CIICIATU3UPOBAHHON MEOEIIBIO.

4. IToMenieHue AJis CAaMOCTOSITEILHON pabOThI OCHAIIIECHO:

- KOMIIBIOTEPHOI TexHUKO# ¢ makerom MS Office, ¢ moxkimtouenuem k cetn «HTEpHET»
U C IOCTYIIOM B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA;

- CIICIUATU3UPOBAHHON MEOETIBIO.

5. llomemenue s XpaHeHUs M MPO(PUIAKTUYECKOTO OOCTyKHUBaHUS Y4eOHOTO
000py10BaHUs OCHAIIICHO:

- CTIeIMAJIN3UPOBAHHOM MeOeIbIO: CTeNIaKaMH JIJIsl XpaHeHUs y4eOHOTo 000pyA0BaHNUS;

-MHCTPYMEHTaMHU I pEMOHTa y4eOHOIr0 000py10BaHUS;

- imkadgamu A XpaHeHHs yueOHO-MEeTOANYECKON TOKYMEHTAIlUU U MaTepUAIOB.


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

IIpunoxenue 1
6 YueOHO-MeTOM1YEeCKOE 0O0ecTiedeHHe CAMOCTOSITeIbHON padoThl 00y4arouXxcst

Ilepeuenns J1abopaToOpHbIX padoT

1. OnpeneneHue UHTErPATBHOM TEIIOTHI PACTBOPEHUS COJU
2. BnusHue Temmepatrypbl Ha CKOPOCTh XUMHUYECKOW PEaKIINN

NHANBUAYAJIBHOE PACYHETHO-TPA®UYECKOE 3AJIAHUE Nel
«TepMoanHAMUYECKUH AaHAIN3 XUMHUUYECKUX PeaKIuii»

Hccnenosanue 1
Jl1s peakuiuy BBIOJIHUTD CIIEAYHOIIEe:
1.1.CocTaBuTh ypaBHEHHE 3aBUCHMOCTH OT TEMIIEPATyphl BEIMUUHBI TeIUI0BOro 3ddekra A\H®: =
f(T) u usmenenus suTponuu AS°: = f(T).
1.2.Borunciute BenmuuuHbl  ACp, aAH®r | aS°%;, aG° u InK, npu Heckompkux TemmepaTypax,
3Ha4eHUs KOTOPBIX 33Jal0TCs TEMIIEPAaTypPHBIM MHTEPBAJIOM U Iarom Temmneparyp. IlonyueHHsie
3HAYCHHUS HCTIONIB3YIOTCS TPH NocTpoeHHH rpadukoB B koopauHaTax ACp—T; AH: —T; AS% —T;
AG°% — T u InK, — 1/T.
1.3.Ilonw3ysce rpadukom InKp — 1/T , BeiBecTH npubnmxenHoe ypasHenue suna InK, = A/T + B,
rae A, B — mocTossHHBIE.

HccnenoBanue 2

2.1. Ucnonw3ys npaBuio ¢a3 ['mb06ca, 11 paccMaTpuBaeMoil CUCTEMBI ONPEIEIUTh KOTUIECTBa
(a3, He3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTETICHEH CBOOO/IBI.

2.2. OnpenenuTb BO3MOXKHOE HAIIPABJIEHUE NPOTEKAHMsI UCCIIEyEMOM peakui U paBHOBECHBIN
coctaB razooii ¢aszpl npu nasiennn (klla) m Temmeparype (K). Ilpu pemenum 3amaum
WCIOJB30BAaTh BBIBEJCHHOE B HcciefoBaHuu | smmupuyeckoe ypaBHenue InK,=A/T+B u
JIaHHBIE 00 UCXOTHOM COCTaBe ra30BOi (a3bl

2.3. YCcTaHOBUTH HANpaBJICHUE CMEIEHHUS COCTOSHUS PaBHOBECHS PACCMATPHUBAEMOM CHCTEMBI
npu:

a) yBEJIMUEHUU J1aBlieHUs (IIOCTOSIHHAs TEMIIEpaTypa);

0) yBeJIMYEHUH TEMIIEPATyphI (IOCTOSIHHOE 1aBIICHUE).

Cnucok eonpocoe 011 codece008anus no memam:

1. OcHoBHbIE NOHATHS TEPMOJIUHAMUKH.

[lepBerit 3akoH TepMoanHaMUKU. [loHATHE O TeTIIOBOM A deKTe, TeIUIOTH 00pa30BaHus,

rOpeHus1, pacTBOpeHus, (pa3oBbIX npeBpaienuil. 3akoH ['ecca. Pacuerts! o 3akony I'ecca.

Bnusinue TemnepaTypsl Ha TeNI0BOM 3P HEKT.

3akoH Kupxroda. Pacuers! TemnoBbix 3gdexToB no 3akony Kupxroda.

Bropoii 3aKk0H TEpMOIMHAMUKHU.

TepmoauHamuyeckre (QYHKIUHM, XUMHUYECKUN MOTEHIMAaJ, OOIINe YCIOBHUS PaBHOBECHUS

cucteM. OHeprusi ['m606ca u sHeprus ['enapbmromnbplia Kak KpUTEPUH, OIPEIEISIONINE

HarpaBJIeHUE U IIPe/iell IPOTEKAHUs MPOLIECCOB B HEM30JIUPOBAHHBIX CHCTEMAX.

7. Tlonstne o (a3oBOM paBHOBECUH, OCHOBHBIE OIpejAeNieHus (a30BOr0 pPABHOBECHS.
[IpaBuno ¢a3 'n60ca, ero npuMeHeHue.

8. ®a3oBoe paBHOBECHE B OJIHOKOMITOHEHTHBIX cucTemax. VYpaBHeHue
Knaysuyca-Knanelipona, pacueTsl OCHOBaHHBIE Ha ’TOM YpaBHEHHE.

9. VcnoBus XUMHUYECKOTO PaBHOBECHS. 3aKOH JICUCTBYIOIIMX MacC (TEPMOJIMHAMUYCCKUH).
KoHcTanTa XUMHYECKOTO PABHOBECHS.

10. Buibl KOHCTAaHT paBHOBECHs. PAaBHOBECHS B TETEPOTCHHBIX CHCTEMAX.

N

ouhsw



11.
12.

13.

14.
15.
16.

17.
18.

19.

20.

21.

BnusHue TemnepaTypbl Ha KOHCTAHTY PaBHOBECHS.

Hanpasnenve peakumii B 3aKpbITBIX CHCTEMax. YpPaBHEHUE HM30TEPMbl XUMHUYECKOU
peakiu Bant-T'odda, ee mpaktuueckue npuinoxkeHus. YpaBHEHHE HU300apbI-H30XOPHI
peakuuu. Metosbl pacyeTa KOHCTAaHTbI PaBHOBECHSI.

[IpaBuno Jle-lllaTtense, ero mnpakTUYeckoe NpUMEHEHUE. BrusHue naBiaeHUs Ha
TOJIOXKEHNEe paBHOBecHsl. PeanpHbie ra3pl. Onrcanne pealbHbIX Ta30B C UCIIOJIb30BaHUEM
BUpHANBHBIX ypaBHeHUU. Temmneparypa boins. CMbicn BUpHANBHBIX KOA()()HIIMEHTOB.
VYpaBuenue Ban-gep-Baanbca. dpdexr xoyns — Tommncona. TemnepaTypa WHBEpCHH.
CKUKEeHUe ra3oB.

Omnpenenenne moHATUS “‘pacTBOP”’. CrIOCOOBI BBIPAXKEHUSI COCTaBa PACTBOPOB.

Brnusitaue pa3nuaHbix GakTopoB Ha PACTBOPUMOCTb.

Mopenu pacTBOPOB: HIcaIbHBIE (COBEPIIIEHHBIC) U 0ECKOHEYHO pa30aBICHHBIC PaCTBOPHI,
WX OTJIMYHE OT pEeaJIbHBIX PACTBOPOB.

3akonbl Payns u ['enpu. [TapunanbHbie MOISIpHBIE BETUYMHBI, UX ONPEICIICHUE.
CaoiicTBa pa3daBiICHHBIX PACTBOPOB HE JIEKTPOIUTOB. JlaBieHue mapa Haja pacTBOPOM,
TeMreparypa KuneHus ¥ 3amep3anusi. OCHOBHBIE MOHITHS XUMHUYECKOW KUHETUKU.
CnocoObl  ompenesieHusi CKOpPOCTH peakiuu. DopMaibHas KUHETUKAa TOMOTEHHBIX
peakuii. 3aKoH JeCcTBYrOmMUX Macc. [lopsiaku peakuuii 1 ©X MOJIEKYJIIpHOCTh. Peakiuu
MEepPBOT0, BTOPOro U N-TO MOpsiAKOB. KuHeTHueckrue ypaBHEHUs IJIs peaKIuil pa3IunyHbIX
MOPSITIKOB.

[Tepuon monynpespanieHus. KoHctanTa CKOPOCTH peAKIUK, €€ CBOMCTBA, PA3MEPHOCTH U
onpezeneHusi. Meronpl ompeneneHus nopsaka peakuuu. [[oBepXHOCTHOE HaTsSKEHUE,
METO/IbI €ro U3MepeHus. A1copOIIHsi, OCHOBHBIC MOJOKEHUS U YPaBHEHHUS aJICOPOIIUU.
VYpaBuenne ['nb06ca.YpaBuenue @pelinmmnxa. YpaBHeHue JIleHrmioopa. 3aBHCHMOCTH
aZIcCOpOITMU OT TEMIIEPATYPHI.



IIpunoxenue 2

7 OeHOYHbIE CPECTBA JJIs MPOBEEHUA MPOMEKYTOUYHON aTTECTAIUH

a) HJ'[aHI/IpyeMBIe pe3yJabTaThbl oﬁyqemm H OCHOYHbLIC CPEACTBA JIS IPOBECACHUA l'[pOMG)KyTO‘lHOﬁ arTreCTalmm:

CTpyKTYypHBIH 3JIEMEHT

[Inanupyemble pe3ynbTaThl 00yUeHHs

OneHouHbIE CpeCTBa

KOMIIETEHIIHH
OIIK-4 TOTOBHOCTBIO COYETATh TEOPHUIO M MPAKTUKY JIJI PEIICHUS MHKEHEPHBIX 3a/1a4
3HaTh OCHOBHBIC IIOHATUA )51 3aKOHBbI HpI/IMepHI)IG BOITPOCHI K 9K3aMCHY:

(u3nuecKoi XuMuu

OCHOBHBIE MOHATUSA TEPMOJAMHAMUKH.

[lepBbiii 3akoH TepMmoauHamuku. IlonstTue o TemnoBoM dSQdekre, TErIoTh
o0pa3oBaHus, FOPEHUs1, paCTBOPEHHUs, (a30BbIX MpeBpalieHuid. 3akoH I'ecca. Pacuersl
1o 3akoHy ['ecca.

BrnusiHue Temmneparypsl Ha TEIUIOBOM 3 QexT.

3akon Kupxroda. Pacuers TeruioBeix a3dexron mo 3akony Kupxroda.

Bropoli 3aKk0H TepMOJUHAMHUKHU.

TepmonuHamuueckre (QyHKIMHM, XUMUYECKMH TIOTEHIMan, OOLIMe  yCJIOBUSA
paBHOBecusi cucteM. OHeprusa [u06ca m sHeprus [enmpmronbla Kak KpUTEpUH,
ONpeIeIIOIINE HAIIPaBICHUE U NIPEJEN IPOTEKaHUs MIPOLECCOB B HEU30JIMPOBAHHBIX
CUCTEMaX.

ITonsiTne o (a3oBoM paBHOBECHM, OCHOBHBIE ONpeiesieHHsl (a30BOr0 pPaBHOBECHS.
[TpaBuno ¢a3 'nb6ca, ero npumMeHeHue.

da3oBoe  paBHOBeCME B  OJHOKOMIIOHEHTHBIX  CHCTEMax. YpaBHeHue
Knaysuyca-Kianeiipona, pacueTsl OCHOBaHHbIE HA ’TOM YpaBHEHHE.
YcnoBus XUMHUYECKOTO paBHOBECHSI. 3akoH NENCTBYIOIIUX Macc

(TepmoanHamMuueckuii). KoHCTaHTa XUMHYECKOTO PAaBHOBECHSI.
Buzpl koHCTaHT paBHOBecHs. PaBHOBECHUS B reTEpOre€HHbBIX CHCTEMaX.

BriusiHue TeMriepaTypsl Ha KOHCTaHTY PaBHOBECHS.
HamnpaBnenue peakiuii B 3aKpbITBIX CHUCTEMax. YpaBHEHHE U30TE€PMbl XUMHUECKOU
peakuuu Bant-T'odda, ee mpakTrueckue npuaoxxeHus. Y paBHeHUE H300apbl-U30X0PbI
peakiu. MeTo/ibl pacueTa KOHCTaHThI paBHOBECHS.
[IpaBuiio Jle-lllatenbe, €ro mnpakTUYECKOE MpPUMEHEHUE. BiusHue naBieHUs Ha
MIOJIOKEHHUE PAaBHOBECHS.
Omnpenenenue noHsTus “pactBop”’. CrnocoObl BEIPaKEHUSI COCTaBa PacTBOPOB.
BrnusHue paznuuHbix (pakToOpoB Ha PACTBOPUMOCTD.
Mogenn pacTBOpOB: HJlea]bHbIE (COBEpUICHHbIE) UM OECKOHEUHO pa30aBlIEHHBIE




CTpyKTYpHBIN 371€MEHT
KOMITETCHITH

[TImarupyembie pe3ynbTaThl 00yICHHS

OneHouHbIE CpesICTBA

PacCTBOPELI, UX OTIIMYUEC OT pC€AJIbHBIX PACTBOPOB.

3akonsl Payns u 'enpu. [lapiuanbHbie MOJISIpHBIE BEIMUMHBI, UX ONPE/EICHUE.
CpoiicTBa pa30aBICHHBIX PACTBOPOB HE JIJICKTpOiuTOB. J[laBmeHue mapa Hax
pacTBOPOM, TEMIIEpaTypa KUIICHHS U 3aMEp3aHHUsl.

YMmeTs:

OTpPENIETATh TEPMOJIMHAMUYECKUE
XapaKTePUCTUKU XUMUYECKUX peaklnit

3amaun 411 CAMOCTOSITEIILHOTO PEIICHUS:

1./IBa rpamma Bo3myxa n300apHO HArpeBarOT OT HYJISI 10 OAHOTO Tpaxyca Lleascus npu
napnenun 1 atmocdepa. ITnotHOoCTs Bo3myxa mpu 0°C cocrasnser 0,00129 r/cm®,
Haiinute paboty pacumpeHus.

2. YeMy paBHO W3MEHCHHME SHTPOIMHU MPHU Tepexoae | Moy a30Ta U3 COCTOSHUS,
COOTBETCTBYIOIICTO HOPMAJIBHBIM YCIIOBHSIM, B COCTOSIHAE, COOTBETCTBYIOIIICE
cTaHJapTHBIM ycioBusiM, ecnu Cp = 7/2 R. Oxapaxtepu3syiiTe crocoObl mepenaqu
B3aMMHOTO BJIMSIHUSI aTOMOB B OPTaHUYECKUX MOJICKYJIaX.

3. B rasosoii cmecu, cocrosieii u3 CO, H2O, Ho u COz , rme kaxaoro raza ObUIO B3STO

10 OJIHOMY MOJIIO, TIPOTEKAET PEaKIUs C.Zy@%% Yucimo Moien

CO2 B cocTossHuM paBHOBecus paBHO 0,16. HailTu KOHCTaHTY paBHOBECHS pEaKIUH.
4. ITpu cunte3e ammuaka nporekaet peakuusi: 3Har) + Nowy = 2NH3 (. [Ipu 298 K mns
s10it peaximn Kp =6+ 10°%, a £ Fgga\ng): - 46,1 xJI>x/Monb. OLEHUTH TeMITepaTypy,

IIPpY KOTOPOH KOHCTAaHTa paBHOBECHS PEakIy OyJeT paBHa |, moyarast 4To TEIUIOBOU
3¢ EKT NPaKTHUECKU HE 3aBUCUT OT TEMIIEPATYPHI.

Bnanets:

METOHdaMHU IMPCACKA3aHUA IIPOTCKAHUA
BO3MOXHBIX XUMHUYCCKUX peaKHI/Iﬁ

3amaHue Ha pelieHue 3amad U3 OpodeCcCHOHANBbHOM obmacTu  (JoMmariHee
WHIWBUIYaJIHHOE 3aaHUE)

Hccaenosanmue 1

Jnst peakuyy BBINOJHUTD CIIEAYIOIIEE:

1.1.CocTtaBuTh ypaBHEHHE 3aBHUCHMOCTH OT TEMIEPATypbl BEIHUYHUHBI TEIJIOBOTO
saddexra AH®: = f(T) u usmenenus surponun AS°; = f(T).

1.2.Beranciute BenmmumHbl  ACp, AH®: | aS°, aG°: m InK, mpum Heckompkux
TEeMIIepaTypax, 3HAUCHUSI KOTOPBIX 33/Ial0TCS TEMIEPATypHbIM WHTEPBAJIOM U IIIarOM
temnepatyp. [lomydeHHbIE 3HAYEHUS WCIOJB3YIOTCS IMPH TIOCTPOCHUU TpaUKOB B
koopauHaTax ACp—T; AH®: —T; AS°% —T; AG°: — T u InK, — 1/T.

1.3.ITonw3ysich rpaduxom InK, — 1/T , BeIBecTH nmpubnmxeHHoe ypaBHeHnue suaa InK, =
A/T + B, rnme A, B—nocTosHHEIE.

HUccaenosanue 2




CTpyKTYpHBIN 371€MEHT
KOMITETCHITH

[TImarupyembie pe3ynbTaThl 00yICHHS

OneHouHbIE CpesICTBA

2.1. Ucnonw3ys mpasuio (a3 ['mb6ca, ans paccMaTpruBaeMOl CHUCTEMBI OMpPENEIUTh
KoJInyecTBa (a3, HE3aBUCUMBIX KOMIIOHEHTOB M YHCIIO CTETIEHEH CBOOOIBI.

2.2. OnpenenuTh BO3MOKHOE HaIpPaBJICHUE MPOTEKAHUSA MCCIEAYEeMOW peakiuu u
paBHOBECHBIN cocTaB ra3oBoi (asel npu naBnenuu (klla) u remneparype (K). IIpu
pElIeHUN 3a/Jaydl HUCIOJB30BaTh BHIBEJACHHOE B HCCIEAOBAHUU 1 HSMIOUPUUYECKOE
ypaBaeHue InK,=A/T+B u nanHble 00 UCXOHOM COCTaBe Ta30BoM (ha3bl

2.3. YcTaHOBUTH HANpPaBJIECHUE CMENIEHUSI COCTOSIHUS PaBHOBECHS pacCMaTPUBAEMOI
CHCTEMBI IIPU:

a) yBEJIMYEHUH JIaBJICHUS (IOCTOSIHHAS TeMIIepaTypa);

0) yBeIMUYCHHUH TeMIiepaTypsl (IOCTOSIHHOE JaBJICHUE).

I1K-2 criocoGHOCTBIO BBHIOMpATh METOMbI MCCIIEOBAHUS, TUIAHUPOBATh U MPOBOAUTH HEOOXOJUMBIE SKCIEPUMEHTHI, HHTEPIPETUPOBATh PE3YIbTATHI U

JC€J1aTh BBIBOJbI

3HaThb

OCHOBHBIC  ITapaMeTpbl  IPOBEICHUSA
(DUBHKO-XMMHYECKUX HCCIIETOBAHUN

[TpumepHBIE BOIIPOCHI K SK3aMEHY:

OCHOBHBIE MOHATUS XUMUYECKON KUHETUKH.

CriocoObl  ompesieNieHns CKOpOCTH peakiuu. PopmaibHas KHUHETHKa TOMOTEHHBIX
peakiuii. 3aKOH JeHCTBYIONIUX Macc.

[opsinku peakiuii 1 UX MOJEKYISIPHOCTb.

Peakuuu nepBoro, BTOporo 1 n-ro MopsiAKoB.

Kunerndeckue ypaBHeHHUs 7151 peaKIUN Pa3IMYHBIX MOPSAKOB.

[Tepuon nonynpeBpamieHus.

KoHcTaHTa cKOpOCTH peakIiy, €€ CBOWCTBA, pa3MEPHOCTH U ONIPEACICHUS.
MeTo/b1 onpeiesieHns: MOpsAIKa PEAKIIH.

IToBEepXHOCTHOE HATSAKEHUE, METO/IBI €70 U3MEPEHUS.

AncopO1usi, OCHOBHBIE IOJIOXKEHHS U YPABHEHHUS aJICOPOLIMH.

VYpaBuenue ['n66ca.

VYpaBaenue Opeiinpinxa. YpaBHenue JIeHrmropa.

3aBHCHMOCTD aJICOPOLIMU OT TEMIEPATYPHI.

YmeTn

BBIOpaTh  MapaMeTpbl  MPOBEACHUS
(bU3UKO-XUMHYECKUX HCCIICIOBAHUIA

3anauy s CaMOCTOSITENILHOTO PEIIECHHUS:

1. B 1am® (1 1) BomHOTO pacTBOpa Opommma HaTpus coxepxkutca 0,3219 kr comm.
[InoTHOCTH pacTBOpa paBHa 1238,2 kr/mM®. BhIpa3suTh KOHIIEHTPALMIO PacTBOpA
MOJISIPHOCTBIO, MOJISUIBHOCTBIO, MOJIAPHBIX JIOJISIX ¥ MAaCCOBBIX IIPOLIEHTAX.

2. Ckonbko mpouentoB rmneprHa (CsHgOz) HYKHO pacTBOpUTH B BOJE, YTOOBI
JIaBJIEHUE BOJSIHOTO Mapa Obu10 Ha 1 % HWKe 1aBIeHMs HACHIIIEHHOIO apa BOJBI.




CTpyKTYpHBIN 371€MEHT
KOMITETCHITH

[TImarupyembie pe3ynbTaThl 00yICHHS

OneHouHbIE CpesICTBA

3. Onpenenutb OTHOCUTEIHHOE MOHWKEHUE NaBJICHHS mapa Haa BOAHBIM 10%-HbIM
pactBopoM H3POa,

4. Yucreiit kagmuii 3aTBepaesaet npu 321 °C, a 10%-HE1it pacTBOp BUCMyTa B KaJAMHUH
—npu 312 °C. Onpesietuth TENnoTy MIaBIeHUs KaIMUs.

5.JlexaaHbplil TeMIiepaTypHbIi K03 GHUIIUEHT CKOPOCTH peakiuu paBeH 3. Bo CKoIbKO
pa3 BO3pacTeT CKOPOCTh ATOM peakUMM IpU MHOBBILIEHMH Temneparypel oT 30 mo
100°C?

6.0npenenuTh JeKaaHbIi KO3 PHUIUEHT CKOPOCTH peakLuy ¢ YHeprueit akrusauu 60
kJK/MOTb TIpY HAYaJIBHBIX 3HAYCHHSX TEMIIEPATYpPhI 20 °C, 1400 °C (B ropue
nomenHo# neun) u 1650 °C (B cTanennaBuasHOM KOHBEPTEDE).

Bnanets

HaBbIKaMH IMMPOBCACHUA
Q)HBHKO'XHMI/I‘IGCKI/IX I/ICCJ'IGI[OBaHI/Iﬁ

3amaHue Ha perieHne 3a/1a9 U3 MpodecCHOHAIBHOM 00IacTH

HaiinuTe M3MeHEHNe SHTPOIIMH IIPH MPOTEKAaHUH PeaKIuy mpy Temmeparype 877 °C
CHs +2CO = 3C(rp) + 2H20

€CJIN Il YYACTHUKOB PEaKIIMU U3BECTHHI CIEYIONNE TEPMOIMHAMUYECKUE TaHHBIE:

BemiecTtBo CHy CcoO Crapiur) H>0O
So. 186,26 197,55 5,74 188,72
JIx/(Moip*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

rac a, b, C — KOS(I)(bI/IL[I/IeHTLI 3aBUCHMOCTH TEIUIOEMKOCTEH Y4aCTHUKOB pCaKIIH OT

TEMIIEPaTyphl




0) Ilopsimok mnpoBegeHWs] NPOMEXKYTOYHOH AaTTeCTAMH, IMOKA3aTeJIH W KPHUTEPHH
OLlCHMBAHMUS:

[IpomexxyTouHasi arTecTalus IO AUCHUIUIMHE BKJIIOYAET TEOPETUUYECKHE BOIPOCHI,
MO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHUS OO0YYAIOUIMMMUCS 3HAHUH, U MPAKTHUECKUE 3aaHUs,
BBISIBIISTFONIE CTETIEHb COOPMUPOBAHHOCTH YMEHUH 1 BIIQJCHUHN, TPOBOIUTCS B (hopMe SK3aMeHa.

DK3aMeH 10 JJaHHOW JAMCLUIUIMHE MPOBOJMUTCSA B YCTHOW (popMe MO dK3aMEeHALMOHHBIM
Ouieram, Kax bl U3 KOTOPBIX BKIIIOYAET 2 TEOPETUUECKHUX BOIPOCA U 3aaya.

Iloka3aTenu U KPUTEPHH OLEHUBAHUS IK3aMeHA:

— Ha OIEHKY «OTJHUYHO» (5 0aoB) — 00y4JarOIIHMICsS JEMOHCTPUPYET BHICOKHI YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMAaTHYeCKoe U TIIyOOKOoe 3HaHMe
yuyeOHOro MaTepuala, CBOOOJHO BBIMOJHSET MpaKTUUYEeCKHe 3aJaHus, CBOOOJHO OINEpHUpPYET
3HAHUSIMH, YMEHUSMHU, IPUMEHSET UX B CUTYaIIUSX TOBBIIIICHHON CIIOKHOCTH.

— Ha OIICHKY «X0pomo» (4 6aymna) — oOydJaroIuiicss TeMOHCTPUPYET CPEAHUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIMI: OCHOBHBIC 3HAHHUS, YMEHHS OCBOCHBI, HO JIOIMYCKAIOTCS
HE3HAYUTEJIbHbIE OINOKH, HETOUHOCTH, 3aTPYJHEHHS IPU aHATUTHUECKUX OINEPaIUX, TIepeHoce
3HAaHUI U yMEHUI Ha HOBBIE, HECTAH/IAPTHBIE CUTYAIIHH.

— Ha OIICHKY «YyJOBJIETBOPUTEJbHO» (3 Oamia) — oOydaroIMKCS JIEMOHCTPHPYET
MOPOTOBBI YPOBEHb CPOPMHUPOBAHHOCTH KOMIICTEHIIUH: B XO0JI€ KOHTPOJBHBIX MEPOIPHSITHIA
JOTIYCKAIOTCA OIIMOKM, MPOSBISETCS OTCYTCTBUE OTHEIbHBIX 3HAHHUM, YMEHHI, HaBBIKOB,
00y4aroImuiicsi MCTBITHIBACT 3HAYUTEIbHBIC 3aTPYIHEHHS INPH OINEPUPOBAHUHM 3HAHUAMU U
YMEHUSIMH MPH UX TIEPEHOCE Ha HOBBIC CUTYAI[HH.

— Ha OICHKY «HeY/OBJIETBOPHTEJIbHO» (2 Oaina) — oOydaromuiics JIeMOHCTPUPYET
3HaHug He Oosnee 20% TeopeTHdeckoro MmaTepuasna, JOMYCKAeT CYIIECTBEHHbIC OMIMOKH, HE
MOJKET MMOKa3aTh MHTEIUICKTYaIbHBIC HABBIKM PEIICHUS IPOCTHIX 3a7a4.

— Ha OIICHKY «HeyAoBJieTBopuTeJbHO» (1 Oamin) — oOyuaroniuiicss He MOXKET MoKa3aTh
3HaHUS HAa YypPOBHE BOCIPOMU3BEACHHS W OOBSCHEHHS WHPOpPMAIMU, HE MOXKET II0Ka3aTh
MHTEJJIEKTYallbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1a4.



