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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2021 - 2022
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTauryprud 1 XUAMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

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

IIporokom or 20 1. Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[enbro ocBOCHUS AUCUUILINHBI «DU3nUEcKast XUMHUS SIBISIETCS:

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

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

Juctunmaa ®usndeckas XUMHUS BXOJUT B BapHATHBHYKD 4YacTh YYe€OHOIo TIUIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

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

XuMus

dusuka

Marematuka

Nudopmarrka u naHOpMaMOHHBIC TEXHOJIOTUI

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

OCHOBBI METaJUTYpPTHUECKOTO MPOU3BOJICTBA

MonenrpoBaHue MPOLECCOB U 0OBEKTOB B METAILTYPTHH

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

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHust

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

CrpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JJIEMEHT
KOMIIETEHIIMH
OIIK-4 TOTOBHOCTBIO COYETATh TEOPHUIO U MPAKTUKY JJISl PEIICHUS] MHKEHEPHBIX 3a/1a4
3HaThb OCHOBHBIE MTOHSTHS U 3aKOHBI (PU3NYECKON XUMHUH
Ymers OTpeAEIATh TEPMOJANHAMUYECKUE XaPaKTEPUCTUKN XUMHUECKUX peaKlIui
Bnagers METOJIaMU IPECKa3aHUsI TPOTEKAHUSI BO3MOXKHBIX XUMUYECKUX peaKuil

[1K-2 criocoOHOCTHIO BBIOUPATH METO/IbI UCCIIEI0BAaHUS, INTAHUPOBATEH U MPOBOIUTH
HE00XO0/IMMBbIE SKCIIEPUMEHTHI, HHTEPIIPETUPOBATh PE3YIIbTATHI U JI€TaTh BBIBOIBI

3HaTb OCHOBHBIC MMApaMCTPbl MIPOBCACHUSA (I)I/I3I/IKO-XI/IMI/I‘-ICCKI/IX HCCIIeIOBaHUM

YMers BBIOpATh MapaMeTpbl MPOBEACHUS (PU3MKO-XUMUUECKUX UCCIIEJOBAHUN

Bnagets HaBbBIKaMU IMPOBCACHU A (I)I/ISI/IKO-XI/IMI/I‘{CCKI/IX HCCIIe0BaHUMI




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

AynutopHas g e
o KOHTaKTHas pabora E z dopma TeKyIwero
=
B aKaJ. yacax 3] Bn KOHTPOJISI
Pasnen/ Tema 3 (B axaz. vacax) E 2 A . p Kon
g & © | caMOCTOsTENbHOM yCIEeBaeMOCTH H
JIACIMTUTHHBI 5 E . KOMITETCHIIUU
@) g £ paboThI IPOMEKYTOUHON
nab. | mpakt. | 3 @
Tlex. Z'Q aTTeCTaluu
3aH. 3aH. | QO &
1. Pazmen 1. Ilpeamer wu
METOJBI, TOHATHS W 33Ja4u
(hU3HNUECKON XUMHUH
IloaroroBka k
nabopatopHoOn
pabote Nel,
pabota c
6ubnuorpadpuuec
11 Xumugeckast KHM MaTepramam, | o o~ o aGota
TEPMOJMHAMUKA. 3aKOHBI| 2 6 6/21 5 MOJTOTOBKA K PATOPHAS p OIIK-4, TIK-2
Nel, yctHbIii onpoc.
TEePMOIUHAMUKH. BeImoHenuto PI'P
Nel
«TepmonuHammye
CKuil aHau3
XUMHYECKUX
peakuuin»
HWroro no pazaeny 6 6/21 5
2. Pazmen 2. Xumwuyeckoe U
(a3oBoe paBHOBECHE
21 Koncranra
IToaroroBka k
XMMHYECKOTO N
naboparopHoii | JTaboparopHas pabora
paBHOBecCHS, ee .
N pabote Ne2, Ne2, ycrHsiii onpoc,
CBOMCTBa, CIOCOOBI 6 PLP Nel
abora ¢ craya o
BBIPAYKEHHA. 2| 8 | 84u 10 P A .| OTIK-4, MK-2
o6ubmuorpaduuec |[«TepmoanHamMuyeckuit
Hampagienue mporueccoB
KUM MaTepHallaMi. | aHaIu3 XUMHYECKHX
B HU30TEPMUYECKUX N
IoaroroBka K peakiuiiy
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
WpneanbHble, peanbHbIC pabote Ne3, JlaGoparophas paborta
2 3 3 ., OIIK-4, IIK-2
pactBOpbl. 3akoH Pays, pabota ¢ Ne3, ycrblit onpoc
3aKkoH ['eHpu.DKCTpaKius oubnuorpagpuiec
U 3aKOH pacpeieseHusl. KUM MaTepuanaMu
Uroro no pazaeny 3 3

4. Pasgen 4. [luarpammsl
COCTOSTHHS
JIBYXKOMIIOHEHTHBIX CHCTEM




41 IIpaBuno ¢as.

ITogroroBka k

CrocoObl  MOCTpOCHHS nabopatopHoOn
JarpamMmm COCTOSIHUSI. 6 6/211 5 pabote Ned, JlabopaTopHas paboTa OIK-4. TIK-2
Twursl JUarpaMmm pabota c Ne4, yctHbIii ompoc. '
COCTOSIHUS JBOMHBIX 6ubmuorpaduuec
CIIaBOB. KUM MaTepuagaMu
HWroro mo pasueny 6 6/21 5
5. Pazmen 5. Xumwuueckas
KHHETHKA
5.1 OcHoBBI popManbHON Ji%ir(;TT%BI;aOII;
KHHETHUKU. 3axkoH paGI()) e JS'O P
igﬁggigmnx Ko N:;CTCI; pabora ¢ cnaga PT'P Ne2
CAKIL. €& CBO §CTBa 8 6/41 9 | bubaunorpaduyec «Xumuueckas OIIK-4, TIK-2
peaKIu, i KHM MaTepuaiaMu, KHUHETHKA)
ompezneneHue. Peakiun BBIIOMHeHME PTP
Pa3IMYHBIX TOPSAKOB, HX No2 «XIMuecKas
KuHeTHIA. KUHETUKa»
HWroro no pazneny 8 6/411 9
6. Pasmen 6. IToBepXHOCTHBIE
SIBJICHS
6.1 Ancobuas ta IMoxroroBka K
TpaHUIe  JKUIKOCTH-Ta3. 1 GipaTOpHOﬁ
Vv 6
FpaBHeHne aacophiinm pabote Ne6, JlabopatopHas pabota
nbbca M e€ero aHaiImus. 3 821 43 N OIIK-4, TIK-2
3ABHCHMOCTD pabora ¢ Ne6, ycTHbIii onpoc
oubnuorpagpudec
MIOBEPXHOCTHOTO M MATEDHANAMH
HaTSAXKCHUSA OoT P
HWroro no pazneny 3 821 4,3
Hroro 3a cemectp 34 |34/141 36,3 SK3aMeH
Hrtoro no qucumIninge 34 |34/141 36,3 JK3aMeH OIIK-4,IIK-2




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

OOpa3oBarenbHble TEXHOJIOTUU — 3TO LIEJIOCTHAs MOAEIb 00pa30BaTENBHOIO IIpolecca,
CHCTEMHO OIpeaeIstonmas CTPYKTYpY M COAEp)KaHUE JEsTeIbHOCTH OOEHX CTOPOH 3TOTO
nporecca (IpernojaBaTenss M CTYAEHTA), HMMEIOMIAs LEIbI0 JOCTH)KEHUE IUIAHUPYEMbIX
pe3yibTaTOB C TMOMPAaBKOM HAa  WHAMBHUAYyalIbHbIE OCOOCHHOCTH €ro  y4YacTHHKOB.
TexXHOJOrMYHOCTh Y4eOHOIo Ipolecca COCTOMT B TOM, 4TOOBI caenaTh y4eOHBIH Ipolecc
MIOJTHOCTBIO YIIPABIISIEMBIM.

OCHOBHBIMU IIpHU3HAKaMU 00Pa30BaTEbHON TEXHOJOTHH B €€ COBPEMEHHOM IOHUMAHUU
SIBIISTFOTCSL:

— ZieTallbHOE OIMCaHue 00pa30BaTENbHBIX LIETIeH;

— TMO3TanmHOe omnucaHue (MPOEKTUPOBAaHME) CIHOCOOOB  JOCTMXKEHHUS — 3a/laHHBIX
pe3yabTaTOB-LIENEH;

— WCIIOJIb30BAaHME OOpaTHOM CBSI3M C LEIbI0 KOPPEKTUPOBKH 00Pa30BaTEIBHOTO
npolecca;

— TapaHTUPOBAHHOCTH JOCTHTAEMBIX Pe3yJIbTaTOB;

— BOCIPOHM3BOIMMOCTh 00pa30BaTEIbHOIO Mpolecca BHE 3aBUCHUMOCTH OT MacTepCTBa
Ipero1aBaTeds;

— ONTUMAJIBHOCTB 3aTPauyuBaEMbIX PECYPCOB U YCHIIUH.

Peanm3anus KOMIIETEHTHOCTHOTO MOXOA MPEIyCMaTPUBACT UCTIOIH30BAHNE B YI€OHOM
npolecce AakTHUBHBIX W HHTEPAKTHBHBIX (OpPM NpPOBEAEHUS 3aHATUH B COYETAHUU C
BHEAYIMTOPHOU PabOTOH ¢ 1ebI0 GOPMUPOBAHUS B PA3BUTHS MTPO(ECCHOHATLHBIX HABBIKOB.

TpaauumonHele 00pa3oBaTelbHblE TEXHOJIOIMH OpPUEHTHPYIOTCS HA OpraHU3alLUIo
00pa30BaTeNLHOTO  TPOLIECCa, MPEANOJNATAIONIYI0 TMPSAMYIO  TPAHCISAIUIO 3HAHUH  OT
npenojiaBaTess K CTyIeHTY (IPEeUMYILECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UIUTIOCTPATUBHBIX
METOJI0B 00y4eHUs1). YueOHas 1eATeIbHOCTh CTYJ€HTa HOCUT B TaKUX YCJIOBUSX, KaK MPAaBUIIO,
PENpOIYKTUBHBIN XapakTep.

@®opMbl y4eOHBIX 3aHATHUH € UCIIOJIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

WudopmanmonHass JeKIUs —  IOCIENOBaTeIbHOE  M3JIOKEHHWE Marepuaia B
JUCLUIUIMHAPHOM JIOTHMKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOAJbHBIMU CpEACTBAMU
(MOHOJIOT MpernoaaBaTes).

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

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

7 OueHOYHBIE CpeACTBA AJIsl IPOBeeHH s POMEKYTOUHOI aTTecTAlMI
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

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

2. dusnueckast xumus . yaednoe mocoodue / D. B. Tonpauna, C. I1. Knoukosckwii, H. O.
CeunukoBa u ap. ; MI'TY. - 2-e uzn. - Marautoropck : MI'TY, 2017. - 127 c. : un., quarp.,
rpad., TaomI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514
311/3506.pdf&view=true - MakpooOBeKT. - TekcT: 37eKTpoHHBIH. - UMeeTcs



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) lonoJiHMTEIbHASA JIUTEpaTypa:

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

2.IToBepxHOCTHBIC siBiIeHUsA. AncopOuus . yuebnoe mocobue / A. H. Cmupnos, H. O.
Ceeu-nukoBa, C. B. FOnuna, D. B. dronpauna ; MI'TY. - Marautoropek : MI'TY, 2017. - 1
anektpon. ont. jguck (CD-ROM). -  3Barm. ¢ turya. 9kpanma. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1139
847/3417.pdf&view=true - MakpooObekT. - Tekcr : anekTponHsrid. - ISBN 978-5-9967-0966-3. -
Ceenenus nocrynusl Takke Ha CD-ROM.

3. TopmikoB, B.M. OcHoBbl ¢usuueckoii xumun . ydeOnuk / B.W. Topmikos, N.A.
Ky3nenoB. — 6-¢ u3n. — MockBa : Jlabopatopus 3nanuii, 2017. — 410 c¢. — ISBN
978-5-00101-539-0. — TekcT : snexkrpoHublii // JIaHb : 2IeKTpOHHO-OMOIHOTEYHAsS CHCTEMA. —
URL.: https://e.lanbook.com/book/97412

B) MeToauyeckue ykasaHus:

1. JTabopaTopHbIif MPAKTUKYM 10 (PU3NUIECKON XUMHH : YIeOHO-METOIMYECcKoe rocooue /
A. H. Cmupnos, H. O. Ceeunukosa, C. B. FOauna, O. 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 - MakpooObeKkT. - TekcT : 3yeKTpOHHBIA. - CBEACHUS JOCTYITHBI
taxxe Ha CD-ROM.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypceni:
IIporpammHoe o0ecnieuenune

Haumenosanwue 10 Ne noroBopa Cpoxk neicTBuUS TUIICH3UU
MS Windows 7
Professional (niis J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 |y, 135 o1 17.09.2007 GeccpoHO
Professional
7Zip CBOOOJTHO PACTIPOCTPAHSIEMOE 0EeCCPOUIHO
FAR Manager CBOOOHO pacrpocTpaHsIeMoe 0eccpoyHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

HasBanue xypca Cchuika
Harmmonanenass  uH(pOpMaMOHHO-aHATHTUYECKAS
cucrema — Poccuiicknit  wnmexkc  Haywnoro|URL: https://elibrary.ru/project_risc.asp
mutuposanus (PUHIL)

ITouckoBast cucrema Axamemust 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 - EnuHoe OKHO
JIOCTYIIA K HH(GOPMAIIMOHHBIM 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 00ecleueHUe AUCUUIUINHBI BKIIIOUAET:

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

- TEXHWYECKHMMH CPEICTBAMHU OOYYCHHMS, CIYKAIIMMHU Ui MPEICTAaBICHHUA Y4eOHOI
uHpopMaluuu OOJIBIION ayAUTOPUM: MYJIbTUMEIUNHBIMH CpEJICTBA XPaHEHMs, NepeAayd U
npeJcTaBieHus yueOHOM HHpopManuy;

- CIIeLMAIN3UPOBAHHON MEOEIBIO.

2. YuebHas ayauTopus Uil TpoBeneHHs JabopaTOpHBIX 3aHATHH «JlabopaTopus
(bu3n4ecKoil XMMUM» OCHAIIIEHA JaOOPaTOPHBIM 000pYI0OBAHUEM:

- 1abopaTropHOe 000pynOBaHHE (XMMHUYECKas IMOCYy/a, PEaKTUBBI, BECHI JJAOOpAaTOPHBIE
paBHormieune BJIP-200, Becol snextponHbie sabopatopubie BK-300, HuzkoremmneparypHas
naboparopnas iekrporedb SNOL10/10, MarHuTHbIC MEIIATIKH, 3J1. TUTUTKH. ).

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

3. YuebHas ayauTopus AJsl TPYNIOBBIX U MHIMBHUIYaJIbHBIX KOHCYJIBTAIIUH, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTalluy OCHAILICHA!

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

- CHIeMaIM3UPOBaHHON MeOeIbIo.

4. TTomenieHue 7151 CaMOCTOSATENILHOM pabOThI OCHALIEHO:

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

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. Tlomemienne nast XpaHeHHS M HPOPHIAKTHUECKOTO OOCIYKUBAaHHUS Yy4eOHOTro
000pyTI0BaHUS OCHAIIICHO:

- CIIeLMAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMy JJIsl XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTa yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus1 yueOHO-MEeTOMUECKON TOKyMEHTAIlUN U MaTepUaoB.


http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp

Mpuiaoxenne 1

6 YueOHO-MeTOoaHUYeCKOe o0ecneyeHne caMoOCTOATEIbHOI padoThl 00y4aloIuXCs

Ilepeuensv nadopamopnuix padom

1. Ompenenenuie HHTErpanbHON TEMIOTH PACTBOPEHUS COJIU

N3yuenune paBHOBECHS PEAKIIMK B3aMMOICHCTBUSI TBEPIOTO YIIIEPO C €r0 JUOKCHIOM
JlaBneHue HACBIILIEHHOTO Mapa U TEIUI0Ta UCTIAPEHUST YUCTOU KUIKOCTH

TpeTuii KOMIIOHEHT B ABYXCIOMHOM KUJKOCTH

[TocTpoenue quarpaMMbl COCTOSIHUS IByXKOMITOHEHTHON CUCTEMBI.

BnusiHue Temneparypbl Ha CKOPOCTh XUMHUUYECKON PEaKINK

SER

JOMAIIHEE PACUHETHO-TPA®UYECKOE 3AJIAHUE Nel
«TepMoauHAMUYeCKHH aHAJIM3 XUMHUYECKUX PeaKkuuin

HccnenoBanue 1

Jlis peakliuy BBIIOJIHUTD CIIEAYIOIIEE:
1.1.CocTaBuTh ypaBHEHHE 3aBHCHUMOCTH OT TEMIIEpaTypbl BEJIMYUHBI TEII0BOTO 3 dexra A\H®; =
f(T) u usmenenus suTponuu AS°, = f(T).
1.2.Beruncnute BemuuuHbl  ACp, aH®: | AS%, aG° u InK, npm Heckonpkux Temmeparypax,
3HAYEHUs1 KOTOPBIX 33Jal0TCS TeMIepaTypHbIM HHTEPBAIOM M 1arom temmneparyp. [lonyueHnnsie
3HAUEHUS UCIOJIb3YIOTCS IPH nocTpoeHuu rpadukoB B koopauHaTax ACp—T; AH% —T; AS% - T,
AG% —TuInK, - UT.
1.3.ITomw3ysce rpaduxom InK, — 1/T , BeiBecTH npubimxeHHoe ypaBHeHue Buja InK, = A/T + B,
rne A, B — mocTosHHEBIE.

Hccaenosanue 2

2.1. Ucnonw3ys npasmiio ¢a3 ['mnb6ca, A paccMaTpuBaeMoil CUCTEMBI OMIPEIETUTh KOJINYECTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTENEeHEH CBOOOIbI.

2.2. OnpenenuTh BO3MOKHOE HAIPaBJIEHUE MTPOTEKAHUS HCCIEAYEMOM PEaKIIMU U PaBHOBECHBIN
coctaB Ta3oBoil (as3sl mpu naBienuu (klla) m temmeparype (K). Ilpm pemenun 3anaum
UCIIOJIL30BaTh BBIBEJCHHOE B HccienoBaHuu | smnmpuueckoe ypaBHeHue InK,=A/T+B nu
JTaHHbIe 00 UCXOTHOM COCTaBe ra3oBoil (a3bl

2.3. YCTaHOBUTH HaIlpaBJIEHUE CMEIIECHUSI COCTOSIHUS PAaBHOBECHS PACCMaTPUBAEMOM CHCTEMBI
pU:

a) yBEJIMUEHUU J1aBlIeHUs (IIOCTOSIHHAS TEMIIEpaTypa);

0) yBeIMUEHUH TeMIepaTypbl (IOCTOSIHHOE JJaBJICHUE).

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

Jns peakunn A+B — npoayKThl peakiiu, HadallbHble KOHIIEHTpaIluHu (C,) Bemects A u B
PaBHBI U COCTABIIAIOT: Co(A)=Co(B) =co=.... MOJIB/IM° (KOIIoHKa 6, TaGuL. 20).

M3MeHeHne KOHLEHTpalui BEIEeCTB (Cj) BO BPEMEHHU (Ti) IPU Pa3IMUHBbIX TEMIEPATYypax
(Ti) HaxomsTCs B CTPOKE COOTBETCTBYIONIEH HOMepy 3amanus Tab6m.20. Hailitu sHepruro
axtuBanuu (E), npemykcnoHeHnambHbI MHOXUTEND (Ko) 1 Bpems (Ts), 32 KOTOpoe ... % BeliecTB
A u B (xononka 21, Ta6s. 20.) npu Temneparype Ts = ... K (kononka 20, Ta6n. 20) mpeBpatutcs B
MPOYKTHI PEaKIIHH.



Cnucok 8onpocoe 01a ycmnozo onpoca:
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10.
11.
12.

13.

14.
15.
16.

17.
18.

19.

20.

21.

OcHOBHBIE IOHATHS TEPMOAUHAMUKHU.

[TepBblii 3akoH TepMoarHaMuku. [ToHsTHe 0 TemoBoM 3¢ dexre, TenaoTs 00pa3oBaHus,
TOpeHus1, pacTBOpeHus, (pa30BbIX mpeBparienuii. 3akoH I'ecca. Pacuersl mo 3akony 'ecca.
BiusiHue Temiieparypsl Ha TEIUIOBOH AP QEKT.

3akon Kupxroda. PacueTs TermnoBbix 3 dexToB no 3akony Kupxroda.

BTtopoii 3aKk0H TepMOJIMHAMUKH.

TepmoauuaMudeckne GyHKIIMNA, XUMHUUECKUH MMOTEHIHAI, OOIIUE YCIOBHS PABHOBECHS
cucreM. DHeprus ['n60ca u sHeprus ['eabMrosbia Kak KpUTEPUH, ONPEIEIIAIONINE
HaIpaBJIEHUE U Npeesl NPOTEKaHUs MPOLIECCOB B HEM30JIMPOBAHHBIX CUCTEMAX.
[TonsiTHe 0 pa30BOM paBHOBECUH, OCHOBHBIE ONpeieIeHUs (Pa30BOro paBHOBECHSL.
[TpaBuino ¢a3 'nb0ca, ero npuMeHeHHeE.

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

VY Cl10BUSL XUMHUYECKOTO PABHOBECHS. 3aKOH JICHCTBYIOIINUX MAcC (TEPMOINHAMUUYECKUI).
KoHcTanTa XMMHU4€CKOro paBHOBECHSI.

Buael koHCTaHT paBHOBeCHs. PaBHOBECHS B TETEPOIr€HHBIX CUCTEMAX.

Bnusinue TemnepaTypbl Ha KOHCTaHTY PaBHOBECHS.

HanpasiieHue peakiiyii B 3aKpbITBIX CUCTEMAX. Y PaBHEHHE U30TEPMbI XUMUYECKOU
peaxu Bant-T'odda, ee mpakTuyeckne npuioxeHus. Y paBHEeHHE H300apbI-U30X 0PI
peakuuu. Meronbl pacyeTa KOHCTAaHTBI PABHOBECHS.

[TpaBuino Jle-IllaTense, ero npakTuyeckoe NpuMeHeHUe. BiisiHue naBieHus Ha
II0JIO’KEHNE paBHOBecUs. PeanbHble razpl. OnucaHne peaabHbIX Ia30B ¢ UCIOIb30BAHUEM
BUpHAJIbHBIX ypaBHeHUH. Temneparypa boiins. CMbica BUpHaIbHBIX KO3(PPUIIMEHTOB.
VYpaBuenue Ban-nep-Baansca. Dpdexr xoyns — Tomrncona. TemnepaTypa nuHBepcuu.
CxnxeHue ra3os.

Onpenenenne noHATHs “pacTBOp”’. CrocoObI BEIPaXKEHUS COCTaBa PACTBOPOB.

BnusiHue pa3nuyHbIX (GaKTOpOB Ha paCTBOPUMOCTb.

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 JIEKTPOIUTOB. JlaBlieHue napa Hajl pacTBOPOM,
TeMIeparypa KUreHus u 3amep3anusi. OCHOBHBIE MOHATHS XUMUYECKOW KMHETHUKH.
Crioco6b1 onpeienieHnst CKOpocTu peakiuuu. PopmaabHast KHHETHKA TOMOTE€HHBIX
peakumii. 3akoH AercTByromux macc. [lopsakn peakumii 1 UX MOJIEKYISIPHOCTh. Peakiumn
IIEPBOr0, BTOPOT0 U N-ro NopsiikoB. KuHeTnyeckue ypaBHEHUs! UIsl peaKLUN pa3InuHbIX
MOPSAIKOB.

[Tepuon nonynpespamienus. KoHcTaHTa CKOPOCTH peaklivy, €€ CBOMCTBA, pa3MEPHOCTH U
onpezeneHus. Metoasl onpeaeneHus nopsaka peakunu. [loBepxHOCTHOE HATsHKEHUE,
METO/bI €r0 U3MepeHus. AJIcopOIusi, OCHOBHBIE TIOJIOKEHUS M YpaBHEHHS aZICOPOIUH.
VpaBuenne ['u66ca.YpaBuenne Opeiinmxa. Ypasaenue JIeHrmropa. 3aBUCUMOCTD
a/1coOpOIIMU OT TEMIIEPaTypHl.



IIpunoxenne 2

7 OIIeHO‘IHbIe cpeacrea Jid mpoBeacHud HpOMe)KYTOqHOﬁ aTrecraimmu

a) [linanupyembie pe3yJbTaThbl 00yUYeHHs U OIlEHOYHbIE CPEJCTBA /ISl NPOBEJACHUs MPOMEKYTOYHON aTTeCTAlNM:

CTpyKTYpHBIH 3JIEMEHT
KOMIIETEHIH

[Tnaaupyemblie pe3yabTaThl O0ydeHUS

OneHouHble CpeacTBa

OIIK-4 TOTOBHOCTBIO COYETATH TCOPHIO U IMPAKTUKY JJI PCHICHUA WHXCHCPHBIX 3aj1a4

3HaTh

OCHOBHBIC MTOHSATHUS U 3aKOHBI
(bu3HYECKON XUMUHU

[IpumepHbIe BOIPOCHI K SK3aMEHY:
OcHOBHbIE OHATHS TEPMOAMHAMUKHU.
[TepBsiii 3akoH TepmoanHaMuku. [ToHsTHE O TemmoBoM 3¢ (deKTe, TEIIOThI
o0Opa3oBaHMs, TOPEHUSI, pAaCTBOPEHUS, (a30BBIX MpeBpaiieHnuid. 3akoH ['ecca. PacueTsr
110 3aKoHy I 'ecca.
Bnusiare Temrnepatypsl Ha TEIUIOBOM 3P HEKT.
3akon Kupxroda. Pacuets! TernoBbix 3¢ ¢dextoB no 3akony Kupxroda.
BTopoii 3aK0OH TEpMOJIMHAMUKHU.
TepMmonunamMuyeckue GyHKIMH, XUMHUUECKHUI MOTEHIIUAJ, O0IIUE YCIOBUS
paBHOBecHs cucteM. DHeprus [ m66ca u sneprust ['enbMrosnpia Kak KpUTepuu,
OIIpEACIAIOIIME HAPABICHUE U IIPEJIEN IPOTEKAHUS ITPOLIECCOB B HEM30JIMPOBAHHBIX
CUCTEMax.
ITonsaTtue o ¢pa3oBOM paBHOBECHH, OCHOBHBIE OIpeieNieHHsl (Pa30BOro paBHOBECHSL.
[IpaBuio ¢a3 ['n66ca, ero npuMeHeHue.
da30B0€ paBHOBECHE B OJTHOKOMIIOHEHTHBIX CUCTEMax. Y paBHEHUE
Knaysunyca-Knaneiipona, pacueTsl OCHOBaHHBIE HA ’TOM YpaBHEHHE.
VY cnoBHsA XMMHYECKOTO PaBHOBECHUS. 3aKOH AEHCTBYIOLIUX Macc
(TepmonmHamuyeckuil). KoHcTaHTa XMMHUYECKOTO PaBHOBECHS.
Bunbl KoOHCTaHT paBHOBeCHs. PaBHOBECHS B FETEPOTr€HHBIX CUCTEMAX.

Bnusinue TemnepaTypbl Ha KOHCTaHTY PaBHOBECHS.
HanpasiieHue peakuuii B 3aKpbITBIX CUCTEMaX. Y paBHEHHE U30TEPMbl XUMUUYECKON
peakuuu Bant-I'odpda, ee npakTrueckre NpuiokeHus. Y paBHeHHE U300apbI-U30X0PbI
peakuuu. Metozasl pacyeTa KOHCTaHTBI PABHOBECHS.
ITpaBuno Jle-IllaTenwe, ero npakruyeckoe npuMeHeHue. Biinsinue naBieHus: Ha




CTpyKTYpHBIN 2JIEMEHT
KOMIICTCHIINU

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1neHOYHBIC CPEICTBA

II0JIOKEHHUE PABHOBECHS.
Omnpenenenne noHATHs “pacTBOp”. CIOCOOBI BRIPAXKEHUSI COCTaBa PACTBOPOB.
Bnusinue pa3nuuHbIX GakTOpOB HA PaCTBOPUMOCTD.

Mopenu pacTBOPOB: HIeadbHbIC (COBEPIICHHBIC) U OECKOHEYHO pa30aBIICHHBIC
PacTBOPBL, UX OTVINYME OT PEaIbHBIX PACTBOPOB.

3axonsl Payns u I'enpu. [lapunanbabie MOJIIpHBIE BEIMUUHBL, UX OIPEIEICHUE.
CBoiicTBa pa30aBIeHHBIX paCTBOPOB HE IEKTPOIUTOB. [laBiieHue napa Hax
pacTBOpOM, TEMIEPATypa KUIIEHUS U 3aMep3aHMsl.

YMmers:

OMpeaAcCIATbL TCPMOJUHAMUYCCKUC
XApaKTCPUCTHUKHU XUMHUYCCKHUX peaKI_II/Iﬁ

3amaun s CaMOCTOSITETTHHOTO PEIICHUSI:

1.JIBa rpamMa Bo31yxa ©300apHO HATPEBAKOT OT HYJIS JI0 OAHOTO Tpaayca Llenbcus npu
nasnenuu 1 armocdepa. [1noTHOCTH BO3MyXa npu 0°C cocrasmster 0,00129 r/em’.
Haiinure paboty pacmupeHusi.

2. Yemy paBHO M3MEHEHHUE SHTPOITUHU TIPU TIepexoie 1 MOJIs a30Ta U3 COCTOSIHHSI,
COOTBETCTBYIOIIETO HOPMAJIbHBIM YCJIOBHUSIM, B COCTOSTHUE, COOTBETCTBYIOIIIEE
CTaHJAapTHBIM ycioBusM, eciiu Cp = 7/2 R. Oxapakrepu3syiite criocoObl iepeadn
B3aMMHOTO BIUSHUS aTOMOB B OPraHUYECKUX MOJIEKYJax.

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

10 OZJHOMY MOJTIO, IPOTEKAET PEAKIIUS C ST < Y Yycio moreid

CO; B cocrosaHum paBHoBecus pasHO 0,16. HaiiTu koHCTaHTy paBHOBECHS PEAKLIUHU.
4. IIpu cunTe3e ammuaka nporekaeT peakiys: 3Howy + Nory = 2NHs (. IIpu 298 K nis
31O peakiuu Kp =6 ¢ 10% a & Hggm By = - 46,1 kJ[>x/mMoab. OLIeHUTH TEMITEpPATYPY,

IIPU KOTOPOI KOHCTAHTa paBHOBECHS peakluu OyJeT paBHa 1, mosyaras YTo TEIIOBOM
3¢ EeKT NPaKTUUECKH HE 3aBUCUT OT TEMIIepaTyphl.

Bnaners:

MCTOAaMU MPCACKA3aHUA TIPOTCKAHUSA
BO3MOJXHBIX XUMHUYCCKHUX peaKI_[I/Iﬁ

3amaHue Ha penieHue 3a1a4 u3 NpodeCcCUOHaNBLHON 00IacTH (JoMaliHee
WHJIMBHIyaJIbHOE 3aJaHUE)

Hccnenoanue 1

JInst peakiiuy BBIIOJHUTD CIIEYIOIIEE:

1.1.CocTaBuTh ypaBHEHHE 3aBUCUMOCTH OT TeMIIEPATyPhl BETMUYHUHBI TEILIIOBOTO
spdexra \H®, = f(T) u usmenenust sutpormu AS°, = f(T).




CTpyKTYpHBIN 2JIEMEHT
KOMIICTCHIINU

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1neHOYHBIC CPEICTBA

1.2.Berunicauts BenuuuHbl  ACp, AH®: 4S°:, AG°; u InK, npu Heckonbkux
TEMIIepaTypax, 3HAYCHUSI KOTOPBIX 33/1al0TCSl TEMIIEPAaTyPHBIM HHTEPBAJIOM H IIaroM
temmneparyp. IlonydyeHHble 3HaU€HUs UCIIOJIB3YIOTCSA IPU OCTPOSHUHU T'PapUKOB B
koopauHatax ACp—T; AH —T;AS% —T; AG°% —Tu InK, - 1/T.

1.3.ITonp3ysce rpapuxom InKy, — 1/T , BeiBecTu npubnuxeHHoe ypaBHenue uja InK, =
A/T +B, rne A, B - nocTtosHHbIE.

HccnenoBanue 2

2.1. Ucnons3ys npasuio ¢a3 I'nb0ca, 1y paccMaTpuBaeMoil CUCTEMbI OIIPEETUTh
KonnyecTBa (a3, He3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTETICHEH CBOOOIBI.

2.2. OnpenenuTb BO3MOKHOE HalpaBJIEHUE IPOTEKaHMsI UCCIIEAYEMOM peakuu U
paBHOBECHBIH cocTaB ra3oBoil (assl mpu nasienuu (klla) u remneparype (K). Ilpu
peLLeHNH 33]]a4d MCII0JIb30BaTh BHIBEIEHHOE B CCIIEIOBAHNNU | aMIupHuecKoe
ypaBHeHue InK,=A/T+B u nannble 00 HCXOJHOM COCTaBe Ta30BOM (a3bl

2.3. YCTaHOBUTbH HalpaBJICHNUE CMELICHUS COCTOSHUS PaBHOBECHS PacCMaTpUBaeMOil
CHCTEMBI IIPU:

a) yBEJIMUYEHUH JIaBJIeHUS (TOCTOSIHHAS TEMIIEpaTypa);

0) yBEJIMUEHUH TEMIIEpaTyphl (IIOCTOSHHOE JIaBJICHUE).

IIK-2 - cnocoOHOCTHIO0 BEIOUPATH METOIBI MCCIICAOBAHMS, TUTAHUPOBATH U TIPOBOJUTH HEOOXONMBIE KCIIEPUMEHTHI, HHTEPIIPETUPOBAThH PE3YAbTATHI U

JACJ1aTh BBIBOJbI

3HaTh

OCHOBHBIE [TApAMETPHI IIPOBEICHUS
(DUBUKO-XUMUYECKUX HCCIICIOBAHUIN

IIpuMepHBIE BOIIPOCHI K DK3aMEHY:

OcCHOBHbIE OHATHSA XMMHUYECKON KHHETHKHU.

CriocoObl onpeiesieHns CKOpocTu peakiuu. PopmaabHas KUHETHKA TOMOTE€HHBIX
peakuuii. 3aKOH AEUCTBYIOLINX Macc.

[Topsaxy peakumii U UX MOJIEKYJISIPHOCTb.

Peakuuu nepBoro, BTOporo U n-ro nopsIKos.

Kunernueckne ypaBHEHUS AJI pEaKIMi pa3IMUHbIX TOPSIAKOB.

IIepuon nomymnpespalicHus.

KoHcTaHTa CKOPOCTH peaklMHy, €€ CBOMCTBA, Pa3MEPHOCTH U ONIPEACICHUS.
Meroasl onpeneneHus MopsiiKa peaKuu.

[ToBepXHOCTHOE HATSYKEHNE, METOJIBI €T0 U3MEPEHHUSL.




CTpyKTYpHBIN 2JIEMEHT
KOMIICTCHIINU

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1neHOYHBIC CPEICTBA

AncopO1usi, OCHOBHBIE MOJIOKEHHS U YpaBHEHUs acOpOLIUU.
VYpasuenne ['m606ca.

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

YMmeTn

BBIOpATh ITapaMeTPhl POBEICHHS
(GU3NKO-XUMHUYECKUX UCCIIeI0BaHUN

3asa4u JUIsl CAaMOCTOATEIBHOTO PEIICHUS:

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

2. Cxonbko nporeHToB rimieprna (C3HgO3z) Hy)KHO pacTBOPHUTH B BOJIE, YTOOBI
JaBJICHHE BOASIHOTO Mapa O0b110 Ha 1 % HuXke JaBiIeHHs HACBHIIIEHHOTO 1Mapa BOJIBL.

3. OnpenenuTb OTHOCUTENIBHOE MIOHMKEHHE JaBIeHUs rapa HaJ BOAHbIM 10%-HbIM
pactBopoM H3POy,

4. Yucrsiit kagmuii 3atBepaesaer npu 321 °C, a 10%-HbIii pacTBOp BUCMyTa B KaJMHH
—1npu 312 oC. Onpenenurts TEIUIOTY MJIaBJICHUS KaJMMUSL.

5. JlexaHbIii TeMOepaTypHbIi KO3(PGUIIUEHT CKOPOCTH peakiuu paBeH 3. Bo ckoiabko
pa3 BO3pacTeT CKOPOCTh 3TOM peaklUy IIPH MOBBIIIEHUH TeMIieparypsl oT 30 1o
100°C?

6.0npenenuTs qeKaJaHbli KO3 PUIMEHT CKOPOCTH peakuy ¢ FHepruei aktupauu 60
k/[/MOJb IpU HAYaNBHBIX 3HAYEHUSIX TemnepaTypsl 20 °C, 1400 °C (B ropHe
JnoMeHHoM neun) u 1650 o°C (B cTanemniaBUILHOM KOHBEpTEpE).

Bnanets

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

3ajaHue Ha penieHue 3a1a4d u3 npodhecCuoHaIbHON 00acTH

HaiiauTe H3MeHeHHe SHTPOIIHH IIPU IPOTEKAHUH PeakLuu mpH Temneparype 877 °C
CHs + 2CO = 3C(rp) + 2H,0

€CIIM I YYaCTHUKOB PEAKIIMH W3BECTHBI CIEAYIONINE TEPMOIMHAMUYECKUE 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 2JIEMEHT
KOMIICTCHIINU

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1neHOYHBIC CPEICTBA

rze a, b, ¢ — k03¢ (HUIUEHTHI 3aBUCUMOCTH TEIUIOEMKOCTEH yUaCTHUKOB PEAKLIUU OT
TEMIIepaTyphl




0) Ilopsinok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, MIOKA3ATE/IN U KPUTEPHH
OLlCHUBAHMUSL:

[TpomerxyTouHas aTTecTalys 10 JUCIUIUIMHE BKIIIOYAET TEOPETUYECKHIE BOIIPOCHI, TO3BOJISIOIINE
OLICHUTH YPOBEHb YCBOCHUS O0yUYAIOUIMMHUCS 3HAHUM, U IPAKTUYECKUE 3aJaHHsl, BHISBIISIOLINE
CTeneHb CPOPMUPOBAHHOCTH YMEHUHN U BIIAICHUI, TPOBOIUTCS B (hOpME IK3aMEHa.

DK3aMeH MO JaHHOW AUCUHUIUIMHE MPOBOAUTCS B YCTHON (hopMe Mo SK3aMEHAIIMOHHBIM OHJieTaMm,
KaX/IbI U3 KOTOPBIX BKIIFOYAET 2 TEOPETUUECKUX BOIPOCa U 3a/1a4a.

IToka3aTeu U KPUTEPUH OLIEHHBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJIHYHO» (5 6aJuI0B) — 00yJaroLIMiics JeMOHCTPUPYET BHICOKHI YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U ITyOOKOe 3HaHHE
y4eOHOT0 MaTepuaa, CBOOOIHO BBIIOTHSAET MPAKTUYECKHUE 3aaHUs, CBOOOAHO ONEpUpPYeET
3HAHUSAMU, YMEHUSMHU, TIPUMEHSET UX B CUTYallUSIX MOBBIIICHHON CII0)KHOCTH.

— Ha OILICHKY «X0po1uo» (4 6amia) — o0yJarouiicss JEMOHCTPUPYET CPEAHUN YPOBEHB
c(hOpMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHHUS, YMEHHUSI OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENIbHBIC OMIMOKN, HETOYHOCTH, 3aTPYJHCHUS TIPU aHATUTUYECKHUX ONepaIHsIX, IEPeHOCe
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OLIEHKY «yA0BJeTBOPHUTEIbHO» (3 Oaia) — 00yJyarouuiicss 1eMOHCTPUPYET MOPOrOBbIN
ypoBeHb CHOPMUPOBAHHOCTH KOMITETEHIUI: B X0/1€ KOHTPOJIbHBIX MEPOIIPUSATHI JIOMYCKAIOTCS
OIIMOKH, TIPOSIBIIIETCS] OTCYTCTBUE OT/ACIBHBIX 3HAHUH, YMEHU, HABBIKOB, 00YJaIOIIHICS
WCIBITHIBACT 3HAUNTENbHBIE 3aTPYAHCHUS [IPU ONEPUPOBAHUM 3HAHUSIMU U YMEHUSMU TIPU UX
NepeHOCe Ha HOBBIE CUTYAIIHH.

— Ha OLIEHKY «HEeY/I0BJIETBOPUTEIbHO» (2 6aia) — 00ydaromuics AeMOHCTPUPYET 3HaHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, I0MycKaeT CylleCTBeHHbIC OIMOKHU, HE MOXKET IMOKa3aTh
MHTEJUIEKTYaJIbHbIC HAaBBIKU PEIIEHUs MPOCTHIX 3ajau.

— Ha OLICHKY «HeY/0BJIeTBOPUTEIbHO» (1 6arn) — oOydaromuiicss He MOXET MoKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BEICHHS U 00bSICHEHHS HH(OPMAIIH, HE MOKET IT0Ka3aTh UHTEIJIEKTYyalIbHbIE
HaBBIKH PEUICHUS MPOCTHIX 3a7ad.



