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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2021 - 2022
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100peHa s peanuzanuu B 2022 - 2023
yuyeOHOM rofy Ha 3acejaHuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOIOTHIA

IIporokomor 20 . Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nporpamma nepecmotpena, o0cyxeHa u ogoopena i peanuzauuu B 2023 - 2024
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTauTypriud U XHMHYECKAX TEXHOJIOTUI

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmszanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTaryprud 1 XUMHYECKUX TEXHOJIOTHIA

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




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[enbto ocBOeHUS AUCUUIIINHBI «DU3nUecKast XUMUS SIBISIETCS:

JOCTHXKEHHUE BO3MOKHOCTH OMUCHIBATh BPEMEHHOMU X0]1 XUMHUYECKUX
(GU3UKO-XMMHUYECKHUX TPOIECCOB HAa OCHOBE MCXOJHBIX CBOMCTB CHUCTEM M BEIIECTB HX
COCTABJISIIOLIUX, & TAK)KE KOHEYHBIN PE3yJIbTaT COOTBETCTBYIOIIMX IIPOLIECCOB.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

Juctunnuaa ®usndeckas XUMHUS BXOJUT B BapHATHBHYKO 4YacTh YYe€OHOIo TIUIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jlnst  wW3ydeHWsT  JOUCHMIUIMHBI ~ HEoOXoauMmbl  3HaHMS  (YMEHHWs,  BIJIAJICHUSA),
c(OpMUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

XuMus

dusnka

MareMaTuka

Nudopmarrka u nHHOpMAIMOHHBIC TEXHOJIOTUU

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUHN AAHHON AMCLUHUILIIMHBI OyIyT
HEOOXOIUMBI JIJISl U3YYCHHUSI UCIIUILTNH/TIPAKTHK:

OCHOBBI METaJUTYPTUUECKOTO MMPOU3BOJICTBA

MonenupoBaHue MPOLECCOB U 0OBEKTOB B METAILTYPTIHH

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

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHust

B pesynbrate ocBoeHHS AUCHUIUTUHBI (MOIyJs) «DPu3ndeckas XUMUS) O0YJarOIUiics
JIOJDKEH 0071a/1aTh CIISAYIOUIMMU KOMIIETeHLIUAMU:

CrpyKTypHBII [Tnanupyemsble pe3ysnbTaTbl 00y4eHUs
JJIEMEHT
KOMIIETEHIIMH
OIIK-4 TOTOBHOCTBIO COYETATh TEOPHUIO U MPAKTUKY JJIsl PELLICHUS] MHKEHEPHbIX 3a/1a4
3HaThb OCHOBHBIE MTOHSATHUS U 3aKOHBI (PU3UYECKON XUMHUH
Ymers OTIpeEIATh TEPMOJIUHAMUYECKUE XapaKTEPUCTUKN XUMHUECKUX peaKlui
Bnagers METOJIaMU IPEJCKa3aHUsI MPOTEKAHUSI BO3SMOMXHBIX XUMUYECKUX peaKuil

[TK-2 criocoOHOCTHIO BBIOUPATH METO/IbI UCCIEI0BAaHUS, INIAHUPOBAThH U MPOBOIUTH
HE00XO0/IMMBbIE SKCIIEPUMEHTBI, HHTEPIIPETUPOBATh PE3YIbTATHI U JA€TIaTh BHIBOJIbI

3HaTb OCHOBHBIC ITapaMCTPhbI MIPOBCACHUSA CI)I/ISI/IKO'XI/IMI/I‘ICCKI/IX HCCIIeI0BAHUM

YMerb BBIOpaTh MapaMeTpbl MPOBEACHUS (PU3MKO-XUMUUECKUX UCCIIEJOBAHUN

Bnangets HaBbBIKaMU IMPOBCACHU A (I)I/I3I/IKO-XI/IMI/I‘{CCI(I/IX HCCIIe0BaHUMI




4. CTpyKTypa, 00b€éM U cotepkaHne TUCHHUIINHBI (MOLYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

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

— BHEAyJUTOpPHAs — 4 aKkaJI. 4acoB

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

dopma aTTecTaluy - SK3aMEH

AynutopHas g e
e KOHTaKTHas paboTa E z ®opma TeKyuero
=
B aKaJl. yacax o Bu KOHTPOJISI
Paznen/ Tema 3 (B axaz. gacax) = A . P Kox
g & © | caMOCTOATENbHOM yCIEBaEMOCTH U
JIACIMTUTHHBI 5 E o . KOMITETECHIIUH
@) g £ paboThI IPOMEKYTOUHON
nab. | mpakt. | 3 @
Tlex. Z'S aTTecTaluu
3aH. 3aH. | QO &
1. Pazmen 1. Ilpeamer wu
METO/Ibl, TMOHSTHS U 3aJauH
(hU3HNUECKON XUMHUH
IloaroroBka k
nabopatopHoOn
pabote Nel,
pabota c
6ubnuorpadpuuec
11 Xumuueckas KHM MaTepualaM, | p o o aGora
TEPMOJMHAMUKA. 3aKOHBI| 2 6 6/21 5 MOJTOTOBKA K PATOpHAA P OIIK-4, TIK-2
Nel, yctHbIii onpoc.
TEPMOTUHAMHUKH. Beimoiaenuto PI'P
Nel
«TepmonuHammye
CKuil aHanu3
XUMHYECKUX
peakuuin»
HWroro no pazaeny 6 6/21 5
2. Pazmen 2. Xumwuyeckoe U
(a3oBoe paBHOBECHE
21 Koncranra
IToaroroBka k
XAMHYIECKOTO .
naboparopHoii | JlaboparopHas pabora
paBHOBeECHH, ee N
N pabote Ne2, Ne2, yctHsiii onpoc,
CBOJCTBa, CIIOCOOBI 6 PIP Nol
abora ¢ craua o
BBIPAYKEHH. 2| 8 | 84m 10 P A .| OTIK-4, MK-2
oubnmmorpadpuyec |«TepMoanHaAMUUECKHI
Hampasienue mpomeccoB
KHAM MaTepHajiaMy.| aHaIN3 XUMHYIECKHX
B HU30TEPMUIECKHX N
IoaroroBka k peakimiiy
YCIIOBHSX, n30TEpMa
otuety o PI'P 1.
peakimn  Bant-T'odda.
Wroro no pazneny 8 8/41 10
3. Pasnen 3.
TepmoauHamMuyeckas TeOpUst
pacTBOpOB
3.1 CriocoObl BeIpayKEeHHUS IToaroroBka k
cocTaBa PacTBOPOB. JTabopaTOPHOI
WneanbHble,  peajbHbIC pabote Ne3, JlaGoparophas pabota
2 3 3 N OIIK-4, TIK-2
pactBopsl. 3akoH Pays, pabora ¢ Ne3, ycrHblii onpoc
3akoH I'eHpu.JKcTpaKuus 6ubnmorpaduuec
Y 3aKOH paclpeeICHHsL. KUM MaTepuaiaMu
Wroro no pazneny 3 3

4. Pazgen 4. Jluarpamwmsl
COCTOSIHUS
JIBYXKOMIIOHEHTHBIX CHCTEM




41 IIpaBuno ¢as.

ITogroroBka k

CrocoObl  MOCTpOCHHS nabopatopHoOn
JarpamMmm COCTOSIHUSI. 6 6/211 5 pabote Ned, Ha60paT0pH?:$I pabota OTIK-4, TIK-2
Tumst JuarpaMmm pabota c Ned, yerHsriit onpoc.
COCTOSIHUS JBOMHBIX 6ubmuorpaduuec
CIIaBOB. KUM MaTepuagaMu
HWroro mo pasueny 6 6/21 5
5. Pazmen 5. Xumwuueckas
KHHETHKA
5.1 OcHoBBI (hopMaNBHOI E%TZTT%BTOE
KHHETHUKU. 3axkoH paGI()) e JS'O P
igﬁggigmnx Ko N:)i(;cl/; pabota c cnaya PT'P Ne2
Ak 68 CBO §CTBa 8 6/411 9 | 6ubmmorpadmyec «Xumugeckas OIIK-4, TIK-2
peaxu, i KHM MaTepuaiaMu, KHHETHKa)
ompezneneHue. Peaknumn BBIIOMHeHME PTP
Pa3IMYHBIX TOPSAKOB, HX No2 «XIMuecKas
KIHETHIA. KUHETUKa»
HWroro no pazneny 8 6/41 9
6. Pasmen 6. IToBepXHOCTHBIE
SIBJICHS
6.1 Ancobuas ta IMoxroroBka K
TpaHUIe  JKUIKOCTH-Ta3. 1 6/:([) ATODHOI
YpasHenme  ancopounn pa6I())Te 15'06 JlabopatopHas pabota
I'u66ca wm ero amamms. 3 821 43 N - OIIK-4, TIK-2
3ABHCHMOCTD pabora ¢ Ne6, ycTHbIi onpoc
oubnuorpagpudec
MIOBEPXHOCTHOTO M MATEDHANAMI
HATSOKEHUS oT P
HWroro no pazneny 3 821 4,3
Hroro 3a cemectp 34 |34/141 36,3 SK3aMeH
Hroro no aucnumninuze 34 |34/141 36,3 DK3aMeH OIIK-4,I1K-2




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

OOpa3oBaresbHble TEXHOJIOTUU — 3TO LIEJIOCTHAs MOAEIb 00pa30BaTENBHOIO IIpolecca,
CHCTEMHO OIIpeaeIstonmas CTPYKTYpY M COAEp)KaHUE JEsITeIbHOCTH OOEHX CTOPOH 3TOTO
nporecca (IpernojaBaTenss M CTYAEHTA), HMMEIOLIAs LEIbI0 JOCTH)KEHUE IUIAHUPYEMbIX
pe3yibTaToOB C TMOMPABKOM HAa  WHAMBUAYyalIbHbIE OCOOCHHOCTH €ro  y4YacTHUKOB.
TexXHOJOrMYHOCTh Y4EOHOIo Ipolecca COCTOMT B TOM, 4TOOBI caenaTh y4eOHBIN Ipolecc
MOJTHOCTBIO YIIPABIISIEMBIM.

OCHOBHBIMU IIpHU3HAKaMU 00Pa30BaTEIbHON TEXHOJOTHH B €€ COBPEMEHHOM IOHUMAHUU
SIBIISTFOTCSL:

— ZieTalbHOE ONMCaHue 00pa30BaTENIbHBIX LIEIEH;

— TMO3TanmHOe omnucaHue (MPOEKTUPOBAHME) CIOCOOOB  JOCTMDKEHHUS — 3a/JaHHBIX
pe3yabTaTOB-LIENEH;

— HCIIOJIb30BAaHME OOpaTHOM CBSI3U C LEIbI0 KOPPEKTUPOBKH 0Opa30BaTEIBLHOTO
nporecca;

— TapaHTUPOBAHHOCTH JOCTHTAEMBIX Pe3yJIbTaTOB;

— BOCIPOM3BOJIMMOCTh 00pa30BaTEIbHOIO Mpolecca BHE 3aBUCHUMOCTH OT MacTepCTBa
Ipero1aBaTeds;

— ONTUMAJIBHOCTB 3aTPauyUuBaEMbIX PECYPCOB U YCHIIUH.

Peanm3anus KOMIIETEHTHOCTHOTO MOAXOA MPEIyCMaTPUBACT UCTIOIH30BAHNE B YI€OHOM
npolecce AakTHUBHBIX W HHTEPAKTHBHBIX (OpPM NpPOBEAEHUS 3aHATUH B COYETAHUU C
BHEAYIUTOPHOU PabOTOH ¢ 1ebi0 GOPMUPOBAHUS B PA3BUTHS IMTPO(ECCHOHATEHBIX HABBIKOB.

TpaauuuonHele 00pa3oBaTelbHblE TEXHOJIOIMH OpPUEHTHPYIOTCS HA OpraHU3alLUI0
00pa30BaTeNLHOTO  TPOLIECCa, MPEANOJNATAIONIYI0 MPSAMYI0  TPAHCISIUIO 3HAHUH  OT
npenojiaBaTesns K CTyIeHTY (IPEeUMYIECTBEHHO Ha OCHOBE OOBSICHUTENbHO-UIUTIOCTPATUBHBIX
METOJI0B 00y4eHUs1). YueOHas AeATeIbHOCTh CTYJ€HTa HOCUT B TaKUX YCJIOBUSX, KaK IPABUIIO,
PENpOIYKTUBHBIN XapakTep.

®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TPAIUIIMOHHBIX TEXHOJIOTHIA:

WudopmanmonHass JeKIUs —  [OCIENOBaTeIbHOE  HW3JIOKEHHWE Marepuaia B
JUCLUIUIMHAPHOM JIOTHMKE, OCYIIECTBISIEMOE MPEUMYILIECTBEHHO BepOAJbHBIMU CpEACTBAMU
(MOHOJIOT MpernoaaBaTesl).

JIaGoparopHas paboTa — opranu3anus y4eOHoi paboThl ¢ pealIbHBIMU MaTepHaIbHBIMU U
WHPOPMALIMOHHBIMA O0BEKTaMH, OJKCIIEPUMEHTaIbHAs padoTa ¢ aHaJOrOBBIMH MOJICIISIMH
peabHBIX OOBEKTOB.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arommMxcst
[Ipencrasneno B npuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHH s POMEKYTOYHOM aTTecCTAMH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIITIUHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

l.bokmreiin b. C. ®dusnueckas XuUMusa: TEPMOAMHAMUKA M KUHETHKA [DJIEKTPOHHBIN
pecypc] : yuebnoe nocobue / b. C. bokmreitn, M. . Mennenes, 0. B. [ToxBucHeB. — DJIEKTPOH.
maH. — MockBa .  MHUCHUC, 2012. — 258 ¢ — Pexum gocryma:
https://e.lanbook.com/book/47443

2. dusnueckast xumust . yaednoe mocoodue / D. B. Tonpauna, C. I1. Knoukosckwii, H. O.
CseunukoBa u ap. ; MI'TY. - 2-e uzn. - Marautoropck : MI'TY, 2017. - 127 c. : un., quarp.,
rpad., Tadm. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514
311/3506.pdf&view=true - MakpooOBeKT. - TeKCT: 3IeKTpOHHBIN. - IMeeTcst



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

eYaTHBINA aHAJIOT.

0) lonoJiHMTE IbLHASA JIUTEpaTypa:

1. Xumuueckasi KHHETUKA U aJICOPOIIHSI: METO/I. YKAa3aHWUsI IS CTYJICHTOB IO TUCITUTLTAHE
"Ouszuueckas xumus" / [D. B. Hdronsauna, C. I1. Kmoukosckuii, H. 0. CBeunukoBa u ap.] ;
MI'TY. - Marauroropck : MI'TVY, 2013. - 1 snektpon. ont. quck (CD-ROM). - 3aru. ¢ tutyn.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1123
436/1258.pdf&view=true - MakpooObeKT. - TEKCT : 3JIeKTPOHHBIA. - CBEACHHS TOCTYITHBI
takke Ha CD-ROM.

2.IToBepxHOCTHBIC siBiIeHUsA. AncopOuus . yuebnoe mocobue / A. H. Cmupnos, H. IO.
Ceeu-nukoBa, C. B. FOnuna, D. B. dronpauna ; MI'TY. - Maraurtoropek : MI'TY, 2017. - 1
snektpon. omr. guck (CD-ROM). - 3Barn. ¢ turym.  o9kpama. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1139
847/3417.pdf&view=true - MakpooObekT. - Tekcr : anekrponHsid. - ISBN 978-5-9967-0966-3. -
Ceenenus nocrynasl Takke Ha CD-ROM.

3. TopmikoB, B.M. OcHoBbl ¢usuueckoii xumun . ydeOnuk / B.W. Topmikos, N.A.
KysnenoB. — 6-¢ u3n. — MockBa : Jlabopatopus 3nanuii, 2017. — 410 c¢. — ISBN
978-5-00101-539-0. — TekcT : snekTpoHublii // JIaHb : 3IeKTpOHHO-OMOINOTEYHAsS CHCTEMA. —
URL.: https://e.lanbook.com/book/97412

B) MeToauyeckue ykasaHus:

1. JTabopaTopHbIil MPAKTUKYM 10 (PU3NUECKON XUMHH : YIeOHO-METOIMYECcKoe ocodue /
A. H. Cmupnos, H. FO. CeeunukoBa, C. B. FOnuna, 3. B. {ronpauna ; MI'TY. - Marautoropcex :
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 - MakpooObeKkT. - TekcT : 2yIeKTpOHHBIA. - CBEACHUS OCTYITHBI
takke Ha CD-ROM.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypceni:

IIporpamMmmHoe oGecrieyeHue

Haumenosanue 110 Ne noroBopa Cpoxk neicTBuUS TUIICH3UU
MS Windows 7

Professional (nist J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007 |\, 135 1 17.09.2007 GeccpotHO
Professional

7Zip CBOOOJIHO  PACTIPOCTPAHIEMOE 0eCcCpOUIHO

FAR Manager CBOOOIHO  PacCIpOCTpaHIEeMOE 06eccpouHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

HasBanue xypca Ccruika
HammonansHas nH()OpPMAITMOHHO-aHATTUTHYECKAS URL:
ucreMa —  Poccuiickuit HHIEK Hay4YHOT PR . .
cuete OCCHHC JIeKC YAHOTO https://elibrary.ru/project risc.asp
nutupoBanus (PUHIL)

[TouckoBas cucrema Axanemus Google (Google

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



https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1123436/1258.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1123436/1258.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1139847/3417.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1139847/3417.pdf&view=true
https://e.lanbook.com/book/97412
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136592/3177.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136592/3177.pdf&view=true
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/

Nudopmanmonnas cucrema - EmnuHoe OKHO
JOCTYIa K HH(GOPMAIMOHHBIM pecypcam
denepalibHOE TOCYIAPCTBEHHOE OFOKETHOE
yUpexKICHUE «DenepanbHbIN uncruryt|URL: http://www1.fips.ru/
IIPOMBIIIIICHHON COOCTBEHHOCTH
Poccuiickas T['ocynmapcTBennas Oubnuorexa.
Karanoru
DneKTpoHHbIE pecypchl Oubmuorekn MITY
um. I'.1. Hocona

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TN CIHIINHBI (MOLYJIf)

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

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

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

MarepuanbHO-TEXHHUECKOE 0OecreueHUe AUCUUIUINHBI BKIIIOUAET:

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

- TEXHUYECKHMMH CPEICTBAMU OOYYCHHMS, CIYKALIMMHU Ui MPEJCTAaBICHUA Y4eOHOI
uHpopMauuu OOJIBIION ayAUTOPUM: MYJIbTUMEIUNHBIMU CPEJICTBA XPAaHEHMs, NepeAayd U
npeJcTaBieHus yueOHOM HHpopManuy;

- CIIeLMAIN3UPOBAHHON MEOEIBIO.

2. YuebOHas ayauTopus Uil TpoBeneHHs JabopaTOpHBIX 3aHATHH «JlabopaTopus
bu3nUecKoil XMMUM» OCHAIIEHA TaOOPaTOPHBIM 000pYI0OBAHUEM:

- 1abopaTropHoe 000pynOBaHHE (XMMHUYECKas IMOCYy/a, PEaKTHUBBI, BEChI JJAOOpAaTOPHBIE
paBHormieune BJIP-200, Becol snextponHbie sabopatopusie BK-300, HuszkoremmneparypHas
naboparopuas iekrpornedb SNOL10/10, MarHuTHbIC MEIIATIKH, 1. TUTUTKH. ).

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

3. YuebHast ayauTopus JJsl TPYNIOBBIX U MHIMBHUIYaJIbHBIX KOHCYJIBTAIIUH, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTalluy OCHAIIICHA!

- KOMITBIOTEPHOI TexHHKO#1 ¢ makeTrom MS Office, ¢ moakmouenunem k cetu «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

4. TTomenieHue 7151 CaMOCTOSATENIbHOM pabOThl OCHAIIIEHO:

- KOMITBIOTEPHO# TexHHKO# ¢ makeTrom MS Office, ¢ moakmouenurem k cetu «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. Tlomemienne nast XpaHeHHS M NPOPHUIAKTHUECKOTO OOCIY>KUBAaHHS Yy4eOHOTro
000pyTI0BaHUS OCHAIIICHO:

- CIIeLUAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMy JJIsl XpaHeHHsl y4eOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTA yueOHOro 000py10BaHus;

- ikadamu U1 XpaHeHus1 yueOHO-MEeTOMUECKON TOKyMEHTAllUN U MaTepUaoB.


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

Ilepeuensv nadopamopnuix padom

1. Ompenenenue HHTErpaibHON TEIIOTH PACTBOPEHUS COJIU

N3yueHnne paBHOBECHS PEAKIIMK B3aUMOJICHCTBUS TBEPIOTO YIIIEPOJ C €r0 JUOKCHIOM
JlaBneHue HACBIILIEHHOTO Mapa U TEIUI0Ta UCTIAPEHUST YUCTOU KUJIKOCTH

TpeTuii KOMIIOHEHT B ABYXCIOWHOM KUJIKOCTH

[TocTpoenue quarpaMMbl COCTOSIHUS IByXKOMITOHEHTHON CUCTEMBI.

BnusiHue Temneparypbl Ha CKOPOCTh XUMHUUYECKOU PEaKIIHH

SER

JTOMAIIIHEE PACUHETHO-TPA®UYECKOE 3AJIAHUE Nel
«TepMoauHAMUYeCKHH aHAJIM3 XUMHUYECKUX Peakuuinn

Hccaenoanue 1

J51st peakuu BBIMOJHUTH CIETYIOIIEe:
1.1.CocTaBuTh ypaBHEHHE 3aBHCHUMOCTH OT TEMIIEpaTyphl BEJIMYHHBI TETI0BOTO 3 dexra A\H®; =
f(T) u usmenenus suTponuu AS°, = f(T).
1.2.Beruncnute BemuuuHbl  ACp, aH®: | AS°%, aG° u InK, npu Heckonpkux Temmeparypax,
3HAYEHUS KOTOPBIX 3aJal0TCs TeMIepaTypHbIM UHTEPBAJIOM U IIarom temmepatyp. [loayueHHbie
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 npubnmxenHoe ypasaenue suja InK, = A/T + B,
rae A, B — mocTosHHEBIC.

Hccaenosanue 2

2.1. Ucnionw3ys npasmiio ¢a3 ['mb6ca, a1 paccMaTpuBaeMon CUCTEMBI ONPEETUTh KOJTUYECTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTENEHEH CBOOO/IbI.

2.2. OnpenenuTh BO3MOKHOE HAIPaBJIEHUE MTPOTEKAHUS HCCIEAYEMOM PEaKIIMi U PaBHOBECHBIN
coctaB Ta3oBoil (as3sl mpu naBienuu (klla) m temmeparype (K). Ilpu pemenun 3anaum
UCIIONIb30BaTh BBIBEJACHHOE B HccienoBaHuu | smnmpuueckoe ypaBHeHue InK,=A/T+B nu
JTaHHbIE 00 UCXOJITHOM COCTaBe ra3oBoi (a3bl

2.3. YCTaHOBUTH HANpaBJICHUE CMEIICHHUS COCTOSHUS PABHOBECHS PAacCCMAaTPHBAEMOW CHCTEMBI
npu:

a) YBEeJIMUEHUH JaBJieHus (IOCTOSIHHAS TEMIIEpaTypa);

0) yBeIMUEHUH TeMIepaTypbl (IOCTOSIHHOE JJaBJICHUE).

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

Jns peakunn A+B — mpoayKThl peakiyy, HayallbHble KOHIIEHTpaIH (C,) Bemects A u B
PaBHBI U COCTABIISIOT: Co(A)=Co(B) =co=.... MOJIB/IM° (KOToHKa 6, TaGu. 20).

M3MeHeHHne KOHIIEHTpaluil BemecTB (Ci) BO BpeMeHH (Tj) IpU pa3IMUHbIX TeMIIepaTypax
(Ti) maxomsiTcs B CTpPOKE COOTBETCTBYMOIIEH Homepy 3anaHusi Ta0n.20. Haiitu sHepruio
axtuBanuu (E), mpemykcnoHeHnaabHbId MHOXKUTEND (Ko) 1 Bpemst (Ts), 32 KOTOpoe ... % BeliecTB
A u B (xononka 21, ta6u. 20.) npu temnepatype Ts = ... K (kononka 20, Tabin. 20) npeBpaTturcs B
IPOAYKTHI PEaKLIUH.



Cnucok 86onpocoe onsa ycmnozo onpoca:

o s W

10.
11.
12.

13.

14.
15.
16.

17.
18.

19.

20.

21.

OcHOBHBIE IOHATHS TEPMOAMHAMUKH.

ITepBblii 3akoH TepMoauHaMuKu. [ToHsTHE O TemIoBOM 3¢ (dekTe, TeIIoTH 00pa3oBaHMUs,
TOpeHus1, pacTBOpeHus, (pa3oBbIX mpeBpanienuii. 3akon ['ecca. Pacuersl no 3akony ['ecca.
BiusiHue Temiieparypsl Ha TEIUIOBOH AP QEKT.

3akon Kupxroda. PacueTs! TerioBbix 3¢ ¢dekToB no 3akony Kupxroda.

BTtopoii 3aKk0H TepMOJIMHAMUKH.

TepmoauuaMuyeckne GyHKIMNA, XUMHUECKUH MOTEHIMAI, OOIIIE YCIOBHUS PABHOBECHS
cucreM. DHeprus ['n60ca u sHeprus ['eabMrosbia Kak KpUTEpUH, ONPEAETISIONe
HaIpPaBJICHUE U NIPEEI IPOTEKAHUS IPOLIECCOB B HEU30IMPOBAHHBIX CUCTEMAX.
[TonsTHE O pa30BOM paBHOBECUH, OCHOBHBIE OIIpeieeHHsI ()a30BOro paBHOBECHSL.
[TpaBuino ¢a3 'ub0ca, ero npuMeHeHHe.

®Pa30B0€ paBHOBECHE B OJJTHOKOMIIOHEHTHBIX CUCTEMAaX. Y paBHEHUE
Knaysuyca-Kianeitpona, pacueTsl OCHOBAHHBIE HA TOM ypaBHEHUE.

VY Cl10BUSL XUMHUYECKOTO PAaBHOBECHS. 3aKOH JICHCTBYIOIINX MAcC (TEPMOIMHAMUYECKUIA).
KoHcTanTa XMMHUY€CKOro paBHOBECHSI.

Buael koHCTaHT paBHOBeCHs. PaBHOBECHS B TETEPOIr€HHBIX CUCTEMAX.

BnusiHue TemnepaTypbl Ha KOHCTAaHTY PaBHOBECHS.

Hanpasnenue peakuii B 3aKpbITBIX CUCTEMaX. Y PABHEHHE N30TEPMbI XUMUYECKOM
peaxyu Bant-T'odda, ee mpakTudeckne npuaokeHus. Y paBHEHNE H300apbI-U30X 0PI
peakuuu. Merozbl pacyeTa KOHCTAaHThl PABHOBECHSL.

ITpaBuio Jle-IllaTense, ero npakTuyeckoe NpuMeHeHUe. BiisiHue naBiieHus Ha
II0JIO’KEHUE paBHOBecus. PeanbHble raszpl. Onucanue peanbHbIX Ia30B C UCIOIb30BAHUEM
BUpHAIBHBIX ypaBHEeHUH. Temneparypa boiins. CMbIc BUpHanbHBIX K03()OUIIHEHTOB.
VYpaBuenue Ban-nep-Baansca. Dpdexr xoyns — Tomrncona. TemnepaTypa nuHBepcuu.
CxnxeHue ra3os.

Onpenenenne noHATHs “pactBop”’. CrOocOOBI BEIPaXKEHUS COCTaBa PACTBOPOB.

BnusiHue pa3nuyHbIX GaKTOpOB HA PaCTBOPHUMOCTD.

Mozenu pacTBOpoB: ujeaIbHbIE (COBEpPIICHHbIE) U OECKOHEYHO pa30aBlieHHbIE PACTBOPHI,
UX OTJINYHME OT peabHbIX PaCTBOPOB.

3axonsl Payns u I'enpu. [lapunanbsHbie MOJISpHBIE BEJIMUUHBL, UX ONPEICIICHHUE.
CaolicTBa pa30aBIE€HHBIX paCTBOPOB HE 3JIEKTPOIUTOB. JlaBlieHue napa HaJl pacTBOPOM,
TeMIeparypa KUMeHus u 3amep3anusi. OCHOBHBIE MOHATHS XUMUYECKOW KMHETUKH.
Crioco6b! onpeienieHnst CKOpocTu peakiuu. PopmaabHast KHHETHKA TOMOTE€HHBIX
peakuuii. 3akoH aelcTByronx Macc. [lopsiiku peakuuii ¥ X MOJIEKyJIIpHOCTb. Peakiyu
IIEPBOr0, BTOPOr0 U N-ro NopsiikoB. KuHetnyeckue ypaBHEHMs! UIsl pEaKLUN Pa3IMYHBIX
MOPSIKOB.

ITepuon nonynpespamienus. KoHcTaHTa CKOPOCTH peakliMy, €€ CBOWCTBA, pa3MEPHOCTH U
omnpezeneHus. Metoabl onpeaenaeHus nopsaka peakuuu. [loBepxHOCTHOE HATsHKEHUE,
METO/IbI €0 U3MepeHus. AJIcopOIusi, OCHOBHBIE TIOJIOKEHUS U YpaBHEHHS aZICOPOIUH.
VYpaBuenne ['u66ca.Ypapuenne Opeiinamxa. Ypasuenue Jlearmiopa. 3aBHCUMOCTD
a/1copOIIMU OT TEMIIEPaTypHl.
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7 OIIeHO‘IHbIe cpeacrea Jid mMpoBeacHud HpOMe)KYTOqHOﬁ aTrecraimmn

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OIlEHOYHbIE CPEJACTBA ISl POBEJACHUS MPOMEKYTOYHON aTTeCTAlNM:

CTpyKTYpHBIH 2JIEMEHT
KOMIIETEHIH

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpeacTBa

OIIK-4 T10TOBHOCTBIO C

04Y€TaTh TCOPHUIO U NIPAKTUKY IJIA PCIICHUA HWHXKCHCPHBIX 3a1a4

3HaTh

OCHOBHBIE MMOHSATHUS U 3aKOHBI
(bu3HYECKON XUMUHU

[IpumepHbIe BOIPOCHI K SK3aMEHY:
OcHOBHbIE IOHATHS TEPMOAMHAMUKHU.
[TepBriii 3akoH TepmoanHaMuku. [ToHsTHE O TemnoBoM 3¢ (deKTe, TETIOTHI
o0Opa3oBaHMs, TOPEHUSI, pAaCTBOPEHUS, (a30BBIX MpeBpaimieHnuid. 3akoH ['ecca. PacueTsr
110 3aKoHy I 'ecca.
Bnusiare Temnepatypsl Ha TEIUIOBOM 3 EKT.
3akon Kupxroda. Pacuets! TernoBsix ¢ ¢dextoB no 3akony Kupxroda.
BTtopoii 3aKk0OH TEpMOJIMHAMUKH.
TepMmonunamMuyeckue GyHKIMH, XUMHUUECKHUI MOTEHIIUAJ, O0IIUE YCIOBUS
paBHOBecHs cucteM. DHeprus ' m6oca u sneprust ['enbMrosnpia Kak KpUTEpUH,
OIIpEACIAIOIIME HAPABICHUE U IIPEIEN IPOTEKAHUS ITPOLIECCOB B HEM30JIMPOBAHHBIX
CUCTEMaX.
ITonsaTtue o ¢pa3oBOM paBHOBECUH, OCHOBHBIE OIpeieNeHHsl (Pa30BOro paBHOBECHSL.
[IpaBuio ¢a3 ['n66ca, ero npuMeHeHue.
da30B0€ paBHOBECHE B OJTHOKOMIIOHEHTHBIX CUCTEMax. Y paBHEHUE
Knaysunyca-Knaneiipona, pacueTsl OCHOBaHHBIE HAa ’TOM YpaBHEHHE.
VY cnoBHsA XMMUUYECKOTO PaBHOBECHUS. 3aKOH AEHCTBYIOLIMX Macc
(TepmonmHamuyeckuil). KoHcTaHTa XMMHUYECKOTO PABHOBECHS.
Bunbl KOHCTAaHT paBHOBeCHS. PaBHOBECHS B FETEPOT€HHBIX CUCTEMAX.

Bnusinue TemnepaTypbl Ha KOHCTaHTY PaBHOBECHS.
HanpasiieHue peakuuii B 3aKpbITBIX CUCTEMaX. Y paBHEHHE U30TEPMbl XUMUUYECKOMN
peakuuu Bant-I'odpda, ee npakTruueckre NpuiokeHus. Y paBHeHHE U300apbI-U30X0PbI
peakuuu. Metoasl pacyeTa KOHCTaHTBI PABHOBECHS.
ITpaBuno Jle-IllaTenwe, ero npakruyeckoe npuMeHeHue. Biiisinue 1aBieHust Ha




CTpyKTYpHBIN 3JIEMEHT
KOMITETCHIIUHT

[Tnanupyemble pe3yiabTaThl O0yUeHHs

O1neHOYHBIC CPEICTBA

II0JIOKEHHUE PABHOBECHS.

Onpenenenne noHATHs “pacTBOp”. CIOCOOBI BRIPAXKEHUSI COCTaBa PACTBOPOB.
Bnusinue pa3nuuHbIX (GakTOpOB HA PaCTBOPUMOCTb.

Mopaenu pacTBOpOB: HicalbHbIE (COBEPLICHHBIE) U OECKOHEUHO pa30aBIeHHBIE
PacTBOPBL, UX OTVINYUE OT PEaIbHBIX PACTBOPOB.

3axonsl Payns u I'enpu. [lapunanbabie MOJIIpHBIE BEIMUUHBL, UX OIPEIEICHUE.
CBoiicTBa pa30aBIEHHBIX paCTBOPOB HE IEKTPOIUTOB. [laBiieHue napa Hax
pacTBOPOM, TEMIIEpaTypa KUIIEHUS U 3aMEP3aHMUsL.

YMmers:

OMpeaAcCIATbL TCPMOJUHAMUYCCKUC
XApaKTCPUCTUKU XUMHUYICCKUX peaKHI/Iﬁ

3amaun A CaMOCTOSITETTHHOTO PEIICHUS:

1.JIBa rpamMa Bo3yxa H300apHO HArpeBaroT OT HYJIS 0 OJHOTO Tpanyca Llenbcus mpu
nasnenuu 1 armocdepa. [1noTHOCTH BO3MyXa npu 0°C cocrasmster 0,00129 r/em’.
Haiinure paboty pacmupeHusi.

2. Yemy paBHO M3MEHEHHUE SHTPOITUHU TIPU Tiepexoie | MOoJIs a30Ta U3 COCTOSIHUS,
COOTBETCTBYIOIIETO HOPMAJIbHBIM YCJIOBUSIM, B COCTOSTHHE, COOTBETCTBYIOIIECE
CTaHJapTHBIM ycioBusM, eciiu Cp = 7/2 R. Oxapakrepu3syiite criocoObl iepeadn
B3aMMHOTO BJIMSIHUSI aTOMOB B OPIaHUYECKHUX MOJICKYJIaX.

3. B rasoBoii cmecu, cocrosmeit n3 CO, H,O, Ho u CO, , Tie kaxmgoro rasa ObIIO B3SITO

10 OZJHOMY MOJTIO, IPOTEKAET PEAKIIUS C S EEFL2< Y Yo voreid

CO; B cocTosanum paBHoBecus pasHO 0,16. HaiiTu koHCTaHTy paBHOBECHS PEAKLIUH.
4. IIpu cunTe3e ammuaka nporekaeT peakiys: 3How + Nory = 2NHs . ITpu 298 K nis
31O peakiuu Kp =6 ¢ 10% a & I—Ega\. H) = - 46,1 kJ[>x/Mob. OLIeHUTH TEMITEpPATYPY,

IIPU KOTOPOI KOHCTAHTa paBHOBECHS peakluu OyaeT paBHa 1, moyarasi 4To TEIIOBOM
53¢ dEeKT NPaKTUUECKH HE 3aBUCUT OT TeMIepaTyphbl.

Bnaners:

MCTOAaMU MMPECACKA3AHUA IIPOTCKAHUS
BO3MOJXHBIX XUMHUYCCKHUX peaKI_[I/Iﬁ

3amaHue Ha penieHue 3a1a4 u3 npodeCcCUOHaNBLHOM 06IacTH (JoMaliHee
WHJIMBHIyaJIbHOE 3aJaHUE)

Hccnenoanue 1

JInst peakiiuy BBIIOJHUTD CIIEYIOIIEE:

1.1.CoctaBuTh ypaBHEHHE 3aBUCUMOCTH OT TEMIIEPaTypbl BETHUYHNHBI TEIJIOBOTO
apdexra \H®, = f(T) u usmenenust sutpormu AS°, = f(T).




CTpyKTYpHBIN 3JIEMEHT
KOMITETCHIIUHT

[Tnanupyemble pe3yiabTaThl O0yUeHHs

O1neHOYHBIC CPEICTBA

1.2.Berunicauts BenuuuHbl  ACp, AH®: 4S°:, AG°; u InK, npu Heckonbkux
TEMIIEpaTypax, 3HAYCHUsI KOTOPBIX 33JAF0TCS TEMIIEPATyPHBIM HHTEPBAJIOM H IIIarOM
temneparyp. [lomydyeHHbIe 3HaUEHUS UCTIOIB3YIOTCS MPU OCTPOECHUU TPadUKOB B
koopauHatax ACp—T; AH —T;AS% —T; AG°% —Tu InK, - 1/T.

1.3.ITonmp3ysce rpapuxom InKy, — 1/T , BeiBecTu npubnuxeHHoe ypasHenue suja InK, =
A/T +B, rne A, B—nocTtosHHbIE.

HccnenoBanue 2

2.1. Ucnionb3ys npasuiio ¢a3 ['mb0ca, 11t paccMaTpuBaeMoil CUCTEMBI OMPEIEIIUTh
KonnyecTBa (a3, He3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTETIEHEH CBOOO/IBI.

2.2. OnpenenuTs BO3MOKHOE HaIllpaBJICHUE MTPOTEKAHUS UCCIIEyeMOIl peakliuu u
paBHOBECHBIN cocTaB ra3oBoil (assl npu nasiennu (klla) u remneparype (K). [lpu
pELIeHUH 33a[]Ja4ul UCIIOJIb30BaTh BBIBEICHHOE B UCCIIEIOBAHUU | IMIMPUUYECKOE
ypaBHeHue InK,=A/T+B u n1annble 00 HCXOJHOM COCTaBe Ta30BOH (a3bl

2.3. YcTaHOBUTH HANPaBJICHUE CMEIICHUS COCTOSIHUS PAaBHOBECHS pacCMaTpUBAEMON
CUCTEMBI TIPH:

a) yBEIMUEHUU J1aBlieHUs (MIOCTOSHHASA TEMIIEpaTypa);

0) yBEJIMUEHUH TEMIIEPATyphl (IIOCTOSHHOE JIaBJICHHE).

IIK-2 - cnmocoOHOCTHIO BEIOUPATh METOIBI MCCIICAOBAHMS, TUTAHUPOBATH U TIPOBOJUTH HEOOXOAUMBIE KCTIEPUMEHTHI, HHTEPIIPETUPOBAThH PE3yIbTAThI U

ACJIaTh BBIBOJbI

3HaTh

OCHOBHBIE [TApAMETPHI IIPOBEICHUS
(DUBUKO-XUMUYECKUX HCCIICIOBAHUIN

IIpuMepHBIE BOIIPOCHI K DK3aMEHY:

OcHOBHbIE IOHATHSA XUMHUYECKON KHUHETHKHU.

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

[Topsaxy peakumii U UX MOJIEKYJISIPHOCTb.

Peakuuu nepBoro, BTOporo U n-ro nopsaKkos.

Kunetnueckue ypaBHEHUS I pEAKIIMM pa3JIMYHBIX MTOPSIIKOB.

IIepuon nomymnpespalicHus.

KoHcTaHTa CKOPOCTH pPEaKIMH, €€ CBOWCTBA, Pa3MEPHOCTH U ONIPEACICHUS.
Meroasl onpeeneHus MopsAKa PEaKLUn.

[ToBepXHOCTHOE HATSKEHNE, METOJIBI €T0 U3MEPEHHSL.




CTpyKTYpHBIN 3JIEMEHT
KOMITETCHIIUHT

[Tnanupyemble pe3yiabTaThl O0yUeHHs

O1neHOYHBIC CPEICTBA

AncopO1usi, OCHOBHBIE MOJIOKEHHS U YPaBHEHUS aJCOPOLIUU.
VYpasuenne ['m606ca.

VYpasnenue Opeitnanxa. YpapHenue JIeHrmropa.
3aBHCHMOCTB aJICOPOLIMU OT TEMIIEPATYPHI.

YMmeTrs

BBIOpATh ITapaMeTPhl POBEICHHS
(GU3NKO-XUMHUYECKUX UCCIIeI0BaHUN

3aia4u JUIsl CAaMOCTOATEIBHOTO PEIICHUS:

1.B 1am® (1 ) BomHOTO pacTBOpa 6poMmia HaTpus coaepxkutcs 0,3219 kr conn.
[InoTHOCTH pacTBOpa paBHa 1238,2 Kr/M°. BrIpa3uTe KOHIIEHTpaALUIO pacTBOpa
MOJIIPHOCTBIO, MOJISITEHOCTBIO, MOJIIPHBIX JIOJISIX M MAaCCOBBIX MPOIEHTAX.

2. Cxounbko nporeHToB rimieprna (C3HgOs) Hy)KHO pacTBOPHUTH B BOJIC, YTOOBI
JaBJICHHE BOASIHOTO Mapa O0b110 Ha 1 % HuXke JaBiIeHHs HACBHIIIEHHOTO 1Mapa BOJIBL.

3. OnpenenuTb OTHOCUTENIbHOE MIOHMKEHNE JaBJIeHUs rapa HaJ BOIHbIM 10%-HbIM
pactBopoM H3POy,

4. Yucrsiit kagmuii 3atBepaesaet npu 321 °C, a 10%-HbIii pacTBOp BUCMYTa B KaJMHH
—1ipu 312 oC. OrnpenenuTts TEIUIOTY MJIABJICHUS KaJIMMUSL.

5. JlexanHbIit TeMOepaTypHbIi KO3(PGUIIUEHT CKOPOCTH peakiuu paBeH 3. Bo ckoiabko
pa3 BO3pacTeT CKOPOCTh 3TOM peaklMy MPH MOBBIIEHUU TemrepaTypst ot 30 10
100°C?

6.0npenenuTb JeKaJaHbIi KO3pPUINEHT CKOPOCTH peakLuu ¢ YHeprueit akrusanuu 60
k/[/MOJb IpU HAYaNBbHBIX 3HAYEHUSIX TemnepaTypsl 20 °C, 1400 °C (B ropHe
JnoMeHHoM neun) u 1650 o°C (B cTanemiaBUILHOM KOHBEpTEpE).

Bnanets

HaBbIKaMU IMPOBCACHUA
(I)I/I3I/IKO'XI/IMI/IIIGCKI/IX I/ICCJ'ICI[OBaHI/Iﬁ

3ajaHue Ha penieHue 3a1a4 u3 npodeccuoHaIbHON 00IacTH

HaiiauTe H3MeHeHHe SHTPOIIMH IIPU IPOTEKAHUH PEaKLuHu pH Temneparype 877 °C
CHj + 2CO = 3C(rp) + 2H,0

€CIIM I YYaCTHUKOB PEAKIINH U3BECTHBI CIIEAYIONINE TEPMOIUHAMUYECKUE TaHHBIE:

BemectBo CH, CO Crapdur) H,O
so, 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
c* 10° -17,29 -0,46 -8,54 0,33




CTpyKTYpHBIN 3JIEMEHT
KOMITETCHIIUHT

[Tnanupyemble pe3yiabTaThl O0yUeHHs

O1neHOYHBIC CPEICTBA

rzae a, b, ¢ — k03¢ (HUIUEHTHI 3aBUCUMOCTH TEIUIOEMKOCTEH Y4aCTHUKOB PEAKIIMU OT
TEeMIIEpaTyphl




0) Ilopsiiok mpoBeaeHUS MIPOMEKYTOUYHOM ATTECTAIlUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

[TpomerxyTouHas aTTecTalys 0 JUCHUIUTMHE BKIIIOYAET TEOPETUYECKHE BOIIPOCHI, TO3BOJISIOIINE
OLICHUTh YPOBEHb YCBOCHUS 00yUYAIOUIMMHUCS 3HAHUM, U IPAKTUYECKUE 3aJJaHHsl, BHISBIISIOLINE
CTerneHb CPOPMUPOBAHHOCTH YMEHUHN M BIIAICHUI, TPOBOIUTCS B (hOpME IK3aMEHa.

DK3aMeH MO JaHHOW AMCUUILIMHE MPOBOJUTCS B YCTHOU (hopMe MO SK3aMEHAIIMOHHBIM OniieTam,
KaX/IbI U3 KOTOPBIX BKIIIOYAET 2 TEOPETUUECKUX BOMPOCa U 3a/1a4a.

IToka3aTeu U KPUTEPUH OLIEHHBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJIHYHO» (5 6aJuI0B) — 00y4JaroLIHiics JeMOHCTPUPYET BHICOKHI YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U ITyOOKOe 3HaHUE
y4eOHOT0 MaTepuaa, CBOOOHO BBITOTHAET MPAKTUYECKHE 3aJaHNs, CBOOOIHO ONEpUpPYET
3HAHUSAMU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIICHHON CIIOKHOCTH.

— Ha OLICHKY «X0po1o» (4 6amia) — o0Oy4aromuiicss JEMOHCTPUPYET CPEAHUN YPOBEHD
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIEC 3HAHUS, YMEHHUS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENIbHBIC OIIMOKH, HETOYHOCTH, 3aTPYJHCHUS IPU AaHATUTHYECKUX OTIEPALNAX, IepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIE CUTYAI[HH.

— Ha OLIEHKY «yA0BJETBOPHUTEIbHO» (3 Oaia) — 00y4yarouuiicss 1eMOHCTPUPYET MOPOrOBbIN
ypoBeHb CHOPMUPOBAHHOCTH KOMIIETEHIUI: B X0/1€ KOHTPOJIBHBIX MEPOIIPUSATHI TOMYCKAIOTCS
OIIMOKH, TIPOSIBIIIETCS] OTCYTCTBUE OT/ACIBHBIX 3HAHUH, YMEHU, HABBIKOB, 00YJaIOIIHICS
WCIIBITHIBACT 3HAUNTENbHBIE 3aTPYAHECHUS [IPU ONIEPUPOBAHUY 3HAHUSIMHA U YMEHUSMU TIPH UX
NepeHOCe Ha HOBBIE CUTYAIIHH.

— Ha OLIEHKY «HEeY/I0BJIETBOPUTEIbHO» (2 6aia) — 00ydaromuics AeMOHCTPUPYET 3HaHUS HE
6osee 20% TeopeTuuecKoro MaTepuana, I0IMyCKaeT CyleCTBEHHbIC OMUOKH, HE MOXKET I0Ka3aTh
MHTEJJICKTyadIbHbIe HABBIKU PELICHUS MPOCTHIX 3a/a4.

— Ha OLICHKY «HeY/0BJIeTBOPUTEIbHO» (1 6ain) — o0ydaromuiicss He MOXET MOKa3aTh 3HaAHUS Ha
YPOBHE BOCIIPOU3BEICHHSI U OOBSICHEHUSI UH(OPMAIIMH, HE MOXKET IM0Ka3aTh UHTEIJIEKTyaJIbHbIE
HaBBIKH PEUICHUS MPOCTHIX 3a7ad.



