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PaGouas mporpamma coctasinena Ha ociope ®I'OC BO 110 HanpapIeHHIO MOATOTOBKH
22.03.02 MeTanyprus (ypoBeHb Gakanaspuara) (npukas MunoGpHayKku Poccuu ot 04.12.2015
r. Ne 1427)

PaBouas mporpamMMa paccMOTpeHa i 0700peHa Ha 3acelaHuH Kadeapsl Mertatypray 1
XEMH4ecKuX TexHosorui 18.02.2020, mpotokon Ne 6

3aB. kadenpoi é 2 Z/‘«/XC. XapueHko

PaGouas mporpamma oio6pena Metonrdeckoit komuccueit UMMuM
20.02.2020 r. mpoTokos Ne 5

[pencenarens : A.C. CauHOB

PaGouas mporpamMma cocTaBjeHa: /Z/
cr. npernogasarels kapenpsl MuXT, / C.B.IOnuna
7
:///

7 4
PeneHsenT: / /
nouent kadpenapsl TCuCA, Kan/1. TEXH. HayK W%‘/ N.B.ITonypko

a7




Jlucr akTyasm3anuu padodeii nporpaMMbl

PaGougas mporpaMma nepecMoTpeHa, o0cyxkieHa i ofo0pena uis peanusanuu B 2020 - 2021
y4e6HOM rofy Ha 3acefanuu Kadeapsl MeTauyprud ¥ XMMHYECKHX TEXHOJIOTHHA

Tporokon ot 37 Wr N 7
3as. xadezapoit < A.C. XapueHko

Pa6ouas IporpaMma IepecMoTpeHa, 00CyKaeHa i o106peHa Juis peanusanuu B 2021 - 2022
yue6HOM rojty Ha 3acefanuy kKadenpsbl MeTaumypriau 4 XMMUYCCKHX TEXHOJIOTHH

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

Pa6ouas mporpaMma nepecMoTpeHa, o0cyx/ieHa i ogo0pena /urs peanmsanuu B 2022 - 2023
y4eOHOM oy Ha 3acemanuu kabeapsl MeTamTyprui i XMMHYECKHX TEXHOJIOTHH

IIporokonmor _ 20 1. Ne

3aB. kadenpoit A.C. Yapqe}uco

Pa6ouas porpaMma nepecMOoTpeHa, oocysKIeHa i oxobpena Juist peanusanuy B 2023 - 2024
y4eOHOM oy Ha 3acefaHud kadeapsl MeTamurypruu U XMMHYECKUX TEXHOJIOTHH

IIpotokom ot ___ 20 r. Ne
3aB. kadenpoit A.C. XapueHko




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[enbro ocBOCHUS AUCUUILINHBI « DU3UUEcKast XUMHUS SIBISIETCS:

JOCTHXKEHHUE BO3MOKHOCTH OMUCHIBATh BPEMEHHOMU X0]1 XUMHUYECKUX
(GU3UKO-XMMHUYECKUX TPOIECCOB HAa OCHOBE HCXOJHBIX CBOMCTB CHUCTEM M BEIIECTB HX
COCTABJISIIOLIUX, & TAKXKE 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  3HaHWS  (YMEHHWsI,  BJIAJICHUSA),
c(hOpPMHUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

XuMus

dusuka

Maremaruka

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 (MOIyisl) «DPu3ndeckas XUMUS» 00YJarOUUiics
JIOJDKEH 0071a/1aTh CIISAYIOUIMMU KOMIIETeHLIUAMU:

CrpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JJIEMEHT
KOMIIETEHIIMH
OIIK-4 TOTOBHOCTBIO COYETATh TEOPHUIO U MPAKTUKY JJISl PELICHUS] NHXXEHEPHBIX 3a7a4
3HaThb OCHOBHBIE ITOHSTHS U 3aKOHBI (PU3NYECKON XUMHUH
Ymers OTIpeAEIATh TEPMOJANHAMUYECKUE XaPaKTEPUCTUKNA XUMHUECKUX peaKIIui
Bnagers METOJIaMH NPEJCKa3aHUsl MPOTEKAHUS BO3MOXKHBIX XUMHUYECKUX PEAKIIHM

[TK-2 criocoGHOCThIO BBIOMPATh METO/IbI HCCIIEIOBAHMS, INIAHUPOBAThH U POBOIUTH
HE00XO0/IMMbIE KCIIEPUMEHTHI, HHTEPIIPETUPOBAThH PE3YIbTATHI U JA€IaTh BIBOIbI

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

YMmers BBIOpATh MapaMeTpbl MPOBEACHUS (PU3MKO-XUMUUECKUX UCCIIEJOBAHUN

Bnangets HaBbIKaMU MMPOBCACHU A (1)I/ISI/IKO-XI/IMI/I‘{CCI(I/IX HCCIIe0BaHUMI




4. CTpyKTypa, 00bEM U cotepkaHie 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;

— BHEAyJUTOpPHAs — 4 aKaJI. 4acoB

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

dopma aTTecTaluy - SK3aMEH

AynutopHast ) =
o | KoHTaKTHas pabora E 3 dopma TEKyIIEro
=
= B aKaJl. 4acax (5 Bnu KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) g2 A . p Kon
S 3 ©|caMmocrosTenbHON YCIIEBaEMOCTH U
JIACIMTUTHHBI 5 [ N KOMITETECHIIUH
@) 2 £ padoThI MIPOMEKYTOUHOH
nab. | mpakT. | 3§
Tlex. z'g aTTecTaluuu
3aH. 3aH. | QO &
1. Pazmen 1. Ilpeamer wu
METO/bI, MOHATHS W 3aJayd
(hu3nUecKol XUMUK
[TonroroBka
nabopaTopHOi
pabote Nel,
pabora c
oubnnorpaguuec
1.1Xumuueckas KHM MaTepanam, | p. o~ oaGora
TEPMOJMHAMHUKA. 3aKOHBI| 2 6 6/21 5 IMOJrOTOBKA K patop N P OIIK-4, TIK-2
Nel, ycTHBIH ompoc.
TEPMOJUHAMUKH. BbINoHeHuto PI'P
Nel
«TepmomuHamMude
CKUH aHamu3
XUMHYECKUX
peakuuin
Hroro no pazaeny 6 6/21 5
2. Pazgen 2. Xumuueckoe u
(a3oBoe paBHOBECHE
21 Koncranra
[Moaroroska k
XAMHYIECKOTO N
naboparopHoii | JIaboparopHas pabora
paBHOBecCHS, ee .
. pabote Ne2, Ne2, ycTHblif onpoc,
CBOJCTBa, CIOCOO0BI 6 PLP Nel
adora ¢ crada o
BBIPa)KEHHUSI. 2 8 821 10 P A ., | OIIK-4, TIK-2
Hanpasienue TIpomeccos oubnmorpagpuuec |«TepMoanHaAMUYECKUN
KAM MaTepHajaMi.| aHaIu3 XMMAYECKUX
B M30TEPMHICCKHX .
IMoaroToBka K peaxImii»
YCIIOBHSIX, u30TEepMa
otuety o PI'P 1.
peakin ~ Bant-T'odda.
Wroro no pazaeny 8 821 10

3. Pazgen 3.
TepMouHAMHUYECKAsT TEOPHS

pacTBOpPOB




3.1 Crioco0B! BBIpasKeHHs

IlogroroBka k

COCTaBa PacTBOpOB. nmabopaTopHOH
WpeanbHeple,  pealbHbIE 2 3 3 pabote Ne3, Jlab6opaTopHas paboTta OIK-4. TIK-2
pactBophl. 3akoH Payis, pabora ¢ Ne3, ycTHbIit onpoc '
3akoH I'eHpu. OKcTpaxuus 6ubnuorpaduyec
Y 3aKOH pacIpeeNIeHusl. KHAM MaTepuajamMu
Htoro no pasueny 3 3
4. Pasmen 4. JIuarpammbl
COCTOSIHUS
JIBYXKOMITOHEHTHBIX CHCTEM
41 IIpaBuno ¢as. Ioaroroska
CrocoObl  MOCTpOCHHS nabopaTopHO
JUarpamMm COCTOAHNAL. | o, 6 621 5 pabote Ne4, Jlab6opaTopHas paboTta OIK-4. TIK-2
Tumst JuarpaMmm pabora ¢ Ned, yctHsIit ompoc. '
COCTOSIHUS JIBOWHBIX oubnmorpaguuec
CILIABOB. KUM MaTepuagaMu
Hroro no pazaeny 6 6/21 5
5. Pazmen 5. Xumwuueckas
KHHETHKA
5.1 OcHoBbl popmManbHOU JII_;%TZTT%B?OE
KHHETHUKU. 3akoH pa6I())Te ﬁo 5
izﬁzzgimnx Ko I\iiCTCI; pabora ¢ crnada PI'P Ne2
AL 68 CBO §CTBa 2 8 6/411 9 | 6ubnuorpaduyec «XuMuyeckast OIIK-4, ITIK-2
PCaHHH, i KUM MaTepuaTaMH, KHHETUKa)
ompenenenue. Peaxkuun e
Pa3IHYHBIX TOPSAKOB, HX No2 «XHMIeCKas
KHHCTHKA. KUHETHKa»
HWroro no pazneny 8 6/41 9
6. Pazgen 6. [ToBepXHOCTHBIC
SIBJICHHSI
6.1 Ancobuus Ha
Iloaroroska k
TpaHUIe  JKUIKOCTH-Ta3. I -
YpasHenme  ancopounn pabote Neb6 JlaGoparopHast paborta
I'mbbca u ero amnamus.| 2 3 821 43 - o OIIK-4, TIK-2
3ABHCHMOCTD pabora c Ne6, ycTHBIH onpoc
oubnnorpaguuec
MIOBEPXHOCTHOTO M MATEDHATAMH
HATSHKEHUS oT p
HWroro no pazaeny 3 821 4,3
Hroro 3a cemectp 34 |34/121 36,3 SK3aMeH
Hroro no nuciumianHe 34 |34/121 36,3 JK3aMeH 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 TMOMPAaBKOM HAa  WHAMBUAYyalbHbIE OCOOCHHOCTH €ro  y4YacTHUKOB.
TexXHOJOrMYHOCTh Y4eOHOIo Ipolecca COCTOMT B TOM, 4TOOBI caenaTh y4eOHBIH Ipolecc
MOJTHOCTBIO YIIPABIISIEMBIM.

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

— ZieTalbHOE ONMCaHue 00pa30BaTENIbHbIX LIEIEH;

— TMO3TamHOe omnucaHue (MPOEKTUPOBAaHME) CIOCOOOB  JOCTMXKEHHUS — 3a/laHHBIX
pe3yabTaTOB-LIENEH;

— HCIIOJIb30BAaHME OOpaTHOM CBSI3U C LEIbI0 KOPPEKTUPOBKH 0Opa30BaTEIBLHOTO
npolecca;

— TapaHTUPOBAHHOCTH JOCTHTAEMBIX Pe3yJIbTaTOB;

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

— ONTUMAJIBHOCTB 3aTPauyUuBaEMbIX 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 00pa3oBaTelbHbIE TEXHOJIOIMH OpPUEHTHPYIOTCS HA OpraHU3aLUI0
00pa30BaTeNLHOTO  TPOLIECCa, MPEANOJNATAIONIYI0 MPSAMYI0  TPAHCISIUIO 3HAHUH  OT
npenojiaBaTens K CTyJIeHTY (IIPEeUMYILECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METOJI0B 00y4eHUs1). YueOHas AeATeIbHOCTh CTYJE€HTa HOCUT B TaKUX YCJIOBUSX, KaK IPABUIIO,
PENpOIYKTUBHBIN XapakTep.

@®opMbl y4eOHBIX 3aHATUH C HUCIIOJIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

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

JIaGoparopHas paboTa — opranu3anus y4eOHOH paboThl ¢ peallbHBIMUA MaTepHaIbHBIMU U
MHPOPMALIMOHHBIMA O0BEKTaMH, OJKCIIEPUMEHTalIbHAs padoTa ¢ aHaJOrOBBIMH MOJICIISIMH
peabHBIX OOBEKTOB.

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

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

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

a) OcHoBHas1 IMTEpaTypa:

l.bokmreiin b. C. ®dusnueckas XuUMusa: TEPMOAMHAMUKA M KUHETHKA [DIEKTPOHHBIN
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 xumus . 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. - TEeKCT: 3IeKTPOHHBIH. - 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. Xumuueckass KHHETUKA U aJICOPOIIHSI: METO/I. YKAa3aHWUsI ISl 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 : 31eKTpOHHBIN. - CBEIEHUS TOCTYITHbI TAKXKe
Ha CD-ROM.

2.IToBepxHOCTHBIC sBiIeHUsA. AncopOuus : yuebnoe mocobue / A. H. Cmupnos, H. O.
Ceeu-nukoBa, C. B. FOnuna, D. B. dionpauna ; MI'TY. - Maraurtoropek : MI'TY, 2017. - 1
snek-tpoH. onr. guck (CD-ROM). - 3arm. ¢ turym  o9kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1139
847/3417.pdf&view=true . - MakpooObeKT. - Tekcrt : anekTpoHHbId. - 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 : snekrpoHublii // JIaHb : 2IeKTpOHHO-OMOIHOTEYHAsS CHCTEMA. —
URL.: https://e.lanbook.com/book/97412

B) MeToauyeckue ykasaHus:

1. JTaGopaTopHbIil MPAKTUKYM 10 (PU3NUECKON XUMHH : YIeOHO-METOIMYecKoe rocooue /
A. H. Cmupnos, H. FO. CeeunukoBa, C. B. FOnuna, 3. B. Qronpauna ; MI'TY. - Marautoropcex :
MI'TY, 2017. - 1 smektpon. 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. - MakpooObeKT. - TeKcT : 3neKTpOHHBIi. - CBeIeHHS JOCTYITHBI TAKKE
Ha CD-ROM.

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

Hanmenosanue [10 Ne norosopa Cpox neticTaus
JTUICH3UU
MS Windows 7 Professional(a1 | ;1 1557 18 1108102018 11.10.2021
KJIaCCOB)
MS Office 2007 Professional Ne 135 o1 17.09.2007 0eccpouHo
FAR Manager cB00OTHO pacmpoctpansemoe [10 OeccpovyHO
7Zip cB000THO pacrpoctpansemoe [10 0OECCPOIHO

IIpogdeccnonasibubie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHBbIE CHCTEMbI
| HasBanue xypca | 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

Hanuonanenas MH(POPMALMOHHO-aHAIUTUYECKAs
cucreMa — POCCUICKMI MHIIEKC HAYYHOTO LIUTUPOBAHUS
(PUHII)

ITouckoBass cucrema Axagemus Google (Google
Scholar)

WNudopmannonnas cucrema - EnuHoe okHO AocTyna K
MH(OPMaLMOHHBIM pecypcam

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

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

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

denepanpHOe rocy1apCTBEHHOE Or0KETHOE
yupexaenue «Denepanbubiii nHCTUTYT npombiiutienHoi|URL: http://www1.fips.ru/
COOCTBEHHOCTH

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOILYJIs1)

MarepuaabHO-TEXHHUECKOE 00ecrieueHNe JUCIUTUINHBI BKITIOUACT:

1. Yuebnas ayautopust Uisi IPOBEJCHUS 3aHATUN JIEKIIHOHHOTO TUIIA OCHAIIICHA!

- TeXHUYECKHMMH CPEICTBAMU OOYYEHMs, CIY)KalIMMU Ui HpPEJCTaBICHUS y4eOHOIl
uHpopManuu OOJIBIION ayAUTOPHH: MYJIbTUMEIUHHBIMU CPEICTBA XPAaHEHHs, NEepeaaydl U
npezcTaBieHus yueOHOH nHpopMaluu;

- CHIeUaIM3UPOBAaHHON MeOebIo.

2. YuebHas ayauTopus Ui NpoBeleHHs JabopaTOpHbIX 3aHATHH «JlaGoparopus
($U3HYECKON XMMUNY» OCHAIIICHA J1a00paTOPHBIM 000PYI0BAHUEM:

- J1abopaTtopHOe 000pynOBaHHE (XMMUYECKas MOCYy/Ja, PeaKTUBBI, BEChl JJaOOPAaTOpHBIE
pasHoruteunie BJIP-200, Becobr anextponnsie madoparopusie BK-300, Hu3koTemmeparypHas
naboparopHras sekrpornedb SNOL10/10, MarHuTHBIEC MEIIATIKH, 3J1. IUTUTKH. ).

- CHIeMaIM3UPOBAaHHON MeOebIo.

3. YuebOHas ayauTopus A TPYNIOBBIX U MHIUBHUIYaJbHBIX KOHCYJbTALUH, TEKYLIETO
KOHTPOJISI M TPOMEKYTOUHOM aTTECTallMy OCHAIIICHA!

- KOMITBIOTepHOI TexHuKoit ¢ maketom MS Office, ¢ monkirouenuem k cetu «MHTEpHET
¥ C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeMAIN3UPOBAHHON MEOETIBIO.

4. TTomenieHue 115t CAMOCTOSITEIHHOM PabOThI OCHAIIICHO:

- KOMITBIOTEpHOI TexHuKoit ¢ maketom MS Office, ¢ monkirouenuem k cetu «MHTEpHET
M C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNIbHYIO CPETY YHUBEPCHUTETA,

- CTIeMAIN3UPOBAHHON MEOETIBIO.

5. llomemenue s XpaHeHUS M NPO(UIAKTUYECKOrO OOCTYXKHBaHUS Y4eOHOTO
000py/I0BaHUS OCHALIECHO:

- CHIeMaAIM3UPOBAHHON MEOEIbIO: CTeITaKaMH1 JJIsl XpaHEeHHs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl pEMOHTA y4eOHOTro 000py10BaHMS;

- mkadamu I XpaHeHus yaeOHO-METOAMYECKON TOKYMEHTAINN H MaTEPUAIOB.

IIpuaoxenne 1
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6 YueOHO-MeTOAHYECKOe o0eceyeHrne cCaMOCTOATEIbHOI padoThl 00y4aloIUXCsH

Ilepeuensv nadopamopnuix pabom

1. Ompenenenue HHTErpaibHON TEIIOTH PACTBOPEHUS COJIU

N3yuenne paBHOBECHS PEAKIIMK B3aMMOJICHCTBHS TBEPIOTO YIIEPOI C €r0 JUOKCHIOM
JlaBneHue HACKIILIEHHOTO Mapa U TEIUI0Ta UCTIAPEHUST YUCTOU KUJIKOCTH

TpeTuii KOMIIOHEHT B ABYXCIOWHOM KUJIKOCTH

[TocTpoenue quarpaMMbl COCTOSIHUS IByXKOMITOHEHTHON CUCTEMBI.

BnusiHue Temneparypbl Ha CKOPOCTh XUMHUUYECKON PEaKIIUK

SR

JOMAIIHEE PACUHETHO-TPA®UYECKOE 3AJIAHUE Nel
«TepMoauHAMHYeCKHH aHAJIM3 XUMHUYECKUX pPeaKkuuinn

HccnenoBanue 1

Jnst peakuyy BBIIOJIHUTD ClIETyIoLIee:
1.1.CocTaBuTh ypaBHEHHE 3aBHCHUMOCTH OT TEMIIEpaTyphbl BEJIMYHHBI TEII0BOTO 3dexra AH; =
f(T) u usmenenus surporuu AS°; = f(T).
1.2.Beruncnute BenmuuuHbl  ACp, aH®: | AS°%;, aG°r u InK, npu Heckoinpkux Temmeparypax,
3HAYCHUS KOTOPBIX 3a/1aI0TCSI TEMIIEPAaTypPHBIM HHTEPBAJIOM U IIarom Temreparyp. Iloixydennsie
3HAYEHUS UCIIONIB3YIOTCS NP MOcTpoeHuH rpadukoB B koopauHatax ACp—T; AH % —T; AS®:—T;
AG® — T u InK, — UT.
1.3.ITone3ysich rpadukom InK, — 1/T , BeiBecTn npubmmkennoe ypasaenue Buaa InK, = A/T + B,
rae A, B — mocrosiHHbIE.

HccaenoBanue 2

2.1. Ucnonw3ys npaBuio ¢a3 ['nb6ca, 11 paccMaTpuBaeMoOl CUCTEMBI OIIPEEIUTh KOJINYECTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB M YHCIIO CTETIEHEW CBOOOIBI.

2.2. Onpenenutbh BO3MOKHOE HAIIPABJIEHUE TPOTEKAHUS UCCIEAYEMOM PEAKIIMM U PAaBHOBECHBIN
coctaB razoBoil (a3l npu pgasnenun (klla) m temmneparype (K). Ilpu pemenun 3amauu
UCIMOJIb30BaTh BBIBEIEHHOE B HccienoBaHuM 1 smnupuuyeckoe ypaBHeHue InKpy=A/T+B wu
JIaHHBIE 00 UCXOJIHOM COCTaBe ra30Boi (pa3bl

2.3. YCTaHOBUTBH HAINPaBICHHE CMEILLIEHUS COCTOSHHUS PAaBHOBECUS PAacCMAaTPUBAEMOM CHCTEMBI
pu:

a) yBEJIMUYEHUH JIaBJIeHUs (IOCTOSIHHAS TEMIIepaTypa);

0) yBeJIMYEHUH TEMITEpaTyphl (IIOCTOSIHHOE J1aBJICHUE).

JOMAIIHEE PACUHETHO-ITPA®UYECKOE 3AJIAHUE Ne2
«XuMH4YecKass KHHETHKA»
DopMynHpoOBKa 3aJaHUS
HUccaenoBanmne 1

s peakumn A+B — TpOAyKTHI peakiuu, HayallbHbIe KOHIICHTPAINH (Co) BelecTB A u B
PaBHBI U COCTABIIOT: Co(A)= Co(B) = co=.... Momb/aM° (KoMOHKa 6, Tabm. 20).

N3meHeHnne KOHIEHTpaluidi BEmecTB (Ci) BO BpeMeHH (Ti) IPHU PA3IMYHBIX TeMIepaTrypax
(Ti) HaxomsTcs B CTpPOKE COOTBETCTBYMOIIEH Homepy 3amanusi Ta6mn.20. Haiitu sHepruro
aktuBauuu (E), npemykcnonennnanbHbiii MHOXKHUTENS (Ko) 1 Bpems (Ts), 3a KOTOpoe ... % BeliecTB
A u B (xomnonka 21, ta6u. 20.) mpu Temnepatype Ts = ... K (kononka 20, Tabmn. 20) mpeBpaTtutcs B
MPOJYKTHI PEaKIIHH.



Cnucok 6onpocog 01a ycmHuoz2o onpoca:

©o ok w

10.
11.
12.

13.

14.
15.
16.

17.
18.

19.

20.

21.

OCHOBHBIE IOHATHUS TEPMOJANHAMUKH.

[TepBeiii 3akoH TepMoarHaMuKu. [loHsTHE 0 TemoBoM 3¢ dekTe, TerIoTs 00pa30BaHus,
ropeHus, pacTBOpeHus, pa3oBbIX npeBpanieHuii. 3akon ['ecca. Pacuersl mo 3akony I'ecca.
Bnusiaue Temneparypsl Ha TEIIOBOH 3P (eKT.

3akon Kupxroda. Pacuers! TermmoBbix a3pdexros mo 3akony Kupxroda.

BTopoii 3aKOH TEpMOAVHAMUKH.

TepmoauHaMuyeckue GyHKIUH, XUMUUECKUH MTOTEHIIMAI, OOLME YCIOBHSI PABHOBECHSI
cucreM. DHeprus [ m60ca u sHeprus ['eapMroibia Kak KpUTEpUH, OTMPEACTISIONINE
HalpaBJIeHUE U IIPeJiell IPOTEKaHUs MPOLIECCOB B HEM30JIMPOBAHHBIX CUCTEMAX.
[TonsiTue 0 pa30BOM paBHOBECHH, OCHOBHBIE ONpeAeIeHNs (Ha30BOTO PABHOBECHS.
[TpaBumno ¢a3 ['m66ca, ero mpuMeHeHUeE.

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

VYcn0BUS XMMHUYECKOTO PABHOBECHUS. 3aKOH AEMCTBYIOLIMX MAcc (TEpMOJIUHAMUYECKHUI).
KoHcTanTa XMMHYECKOTO PAaBHOBECHS.

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

Brausinue Temiieparypbl Ha KOHCTaHTY PABHOBECHSL.

HanpaBnenue peakuuii B 3aKphIThIX CUCTEMaX. Y PABHEHHE U30TEPMbI XUMHUYECKOM
peakuuu Bant-T'odda, ee npaktuyeckue npuinoxeHus. Y paBHeHUE U300apbl-U30X0PHI
peakuuu. Metozabl pacyeTa KOHCTAaHTbl PAaBHOBECHSI.

[TpaBuno Jle-1llarensbe, ero npakTuyeckoe NpuMeHeHue. BiusHue naBieHus Ha
M10JIO’KEHNE paBHOBecus. PeanbHble razpl. Onucanue peaabHbIX Ia30B ¢ UCHOIb30BAHUEM
BUpHAIbHBIX ypaBHeHUH. Temneparypa boiinsa. Cmbicn BUpranbHbIX K03()OUIIUEHTOB.
VYpaBuenne Ban-nep-Baanbca. D dext Jxxoyns — Tomncona. Temneparypa nHBEpCUH.
CknxeHue ra3os.

Omnpenenenue noHsATHs “pactBop”’. CriocoObl BBIpaXKEHUsI COCTaBa pacCTBOPOB.

Briusinue pa3nuuHbIX GakTOpPOB Ha PaCTBOPUMOCTD.

Mopnenu pacTBOpOB: HjealbHbIe (COBEPIIECHHbIE) 1 OECKOHEUHO pa30aBiIeHHbIE PACTBOPSI,
UX OTJINYME OT PEalIbHbIX PaCTBOPOB.

3axonbl Payns u I'enpu. [lapuunanbsHblie MOJIsipHbIE BETMUMHBL, X ONPEIEICHUE.
CaoiicTBa pa30aBICHHBIX paCTBOPOB HE MIEKTPOIUTOB. [laBlieHue mapa HaJl paCTBOPOM,
TeMIepaTypa KUMeHus u 3amep3anusi. OCHOBHBIE MOHATHS XUMUYECKOW KMHETUKH.
Crioco6b! onpeienieHnst CKOpocTu peakiuu. PopmanabHast KHHETHKA TOMOTE€HHBIX
peakuuii. 3akoH aelcTByronMx Macc. [lopsku peakuii 1 UX MOJEKYIApHOCTh. Peakuiun
IIEPBOr0, BTOPOr0 U N-ro nopsiikoB. KuHetnyeckue ypaBHEHMs ISl pEaKLUN Pa3IMUHbIX
MOPSIKOB.

ITepuon nonynpespamienus. KoHcTaHTa CKOPOCTH peakliMy, €€ CBOWCTBA, pa3MEPHOCTH U
onpezeneHus. Metoabl onpeaeneHus nopsaka peakuuu. [loBepxHOCTHOE HATSKEHUE,
METO/IbI €0 U3MepeHus. AJIcopOIus, OCHOBHBIE TIOJIOKEHUS M YpaBHEHHS aZICOPOIUH.
VYpaBuenne ['u66ca.Ypapuenne Opeiinamxa. Ypasuenue Jiearmiopa. 3aBHCUMOCTD
a/1copOIIMU OT TEMIIEPaTypBHl.

IIpunoxenne 2



7 OneHo4YHbIe CPeACTBA 1JIsl POBEAeHHUS IPOMEKYTOYHOM aTTecTaluu

a) Ilnannpyembie pe3yabTaThl 00y4eHHUsI H OLICHOYHBIE CPEACTBA 1JIsl IPOBEACHHUS

MPOMEKYTOYHOM aTTECTALMU:

Crpyktypsbiii | [LItanupyembie
DIIEMEHT pe3yNbTaThI
KOMIETEHIIMH | 00yUYeHHs

OrneHouHBIE CpesCcTBa

OIIK-4 TrOTOBHOCTBIO COUETATh TEOPUIO U MPAKTHKY ISl PEIICHUS HHKEHEPHBIX 3a1a4

3HaTh OCHOBHBIC TTOHSTHS
Y 3aKOHBI
(U3UYECKON XUMHUH

ITpumepHBIE BONIPOCHI K 9K3aMEHY:

OcHOBHBIE IOHATHS TEPMOAMHAMUKH.

[1epBblil 3ak0H TepMoaAMHAMUKH. [IoHsATHE O TEeIIIOBOM
addexTe, TemI0Th 00pa30BaHusl, TOPEHUS, PACTBOPCHHUS,
(dazoBbIx peBpamieHnii. 3akoH I'ecca. PacueTsl mo
3akony ['ecca.

Bnusinue Temriepatypsl Ha TEIUIOBOH AP QEKT.

3akon Kupxroda. Pacuers! TemnoBeIx 23 GexToB 1o
3akony Kupxroda.

BTtopoii 3aK0H TepMOIMHAMHUKHU.

TepmoauHaMudeckue GyHKIMU, XUMHUUECKUI
MOTEHIINAJ, OOIIHNE YCIOBUS PABHOBECHS CHCTEM.
Oneprust ['m66ca u sneprus ['enbmronpia Kak KpUTepuH,
OIpeeNAolMe HalpaBJICHUE U MIpeied NPOTEKaHUsI
IIPOLIECCOB B HEN30JIMPOBAaHHBIX CHCTEMAX.

[TonsiTue o pa3oBOM paBHOBECUU, OCHOBHBIE
omnpenenenus ¢gazosoro paBHosecus. [Ipasuio das3
['u60ca, ero mpumeHeHue.

da30B0€ paBHOBECHE B OJTHOKOMIIOHEHTHBIX CHCTEMAaX.
VYpasuenne Knaysnyca-Knaneiipona, pacueTsl
OCHOBaHHBIE Ha TOM ypaBHEHHUE.

VYc10BUS XMMHUYECKOTO PaBHOBECHUS. 3aKOH
JeicTByromux Mace (TepmoauHamMudeckuii). Koncranra
XUMHUYECKOT'O PAaBHOBECHS.

Bunel koHcTaHT paBHOBecHs. PaBHOBecus B
reTepOreHHBIX CUCTEMAX.

BnusiHue temnepaTypsl Ha KOHCTaHTY PaBHOBECHS.
HampaBnenue peakuuii B 3aKpbITbIX CUCTEMAX.
VYpaBHEHHE N30TEPMbI XUMHUYECKON peaKuu
Bant-T'odda, ee npaktuyeckue NpuiioKeHus. Y paBHEHHE
n300apbI-U30X0PHI peakiui. MeTobl pacuera
KOHCTaHThl PaBHOBECHSI.

IIpaBuno Jle-Illarense, €ro NpakTUYECKOE IPUMEHEHUE.
Bnusinue naBneHus Ha MOJIOXKEHHE PAaBHOBECHS.
Onpenenenue noHATHS “pacTBOp”. CIOCOOBI BBIpaKEHUS
COCTaBa PacTBOPOB.

Brnusinue pa3nuuHbIX GakTOpPOB Ha PaCTBOPUMOCTD.
Monenu pacTBOpOB: HiealbHbIE (COBEPILIEHHBIE) U
0eckoHeuHO pa30aBIeHHbIE PACTBOPHI, X OTIIMYHE OT
pealbHbIX PacTBOPOB.

3axonbl Payns u I'enpu. [lapunansabie MosipHbIE
BEJIMYUHBI, UX OIIPEIIEIICHHUE.

CBoiicTBa pa30aBICHHBIX PAaCTBOPOB HE AJIEKTPOIHUTOB.
JlaBneHue napa HaJ paCTBOPOM, TEMIIEPATYpa KAIICHUS U
3aMep3aHusl.




Crpyktypsbiii | [Itanupyembie
HIIEMEHT pe3yIbTaThI OrneHouHbIE CpEACTBA
KOMIETEHIIMH | 00yUYeHHs
YMmeTs: OTIpeIeNATh 3anauu JIsl CAMOCTOATEIBLHOTO PEIICHHUS:
tepMonuHamuueckue | 1./[Ba rpamMma Bo3yxa n300apHO HarpeBaroT OT HYJIS J10
XapaKTepUCTUKU onHoro rpaayca Llenscust npu nasinenun 1 atmocdepa.
XUMHUYECKHUX [InotHocTs Bo3ayxa mpu 0°C cocrasnser 0,00129 r/cm®.
peakuuii Haiinure paboTy pacimpeHusl.
2. YeMy paBHO U3MEHEHHUE SHTPOIUU IIpu nepexoje 1
MOJISL 230Ta U3 COCTOSIHUSI, COOTBETCTBYIOIIETO
HOPMAaJIbHBIM YCIIOBHSIM, B COCTOSIHHAE, COOTBETCTBYIOILIEE
cTaHaapTHBIM ycioBusam, eci Cp = 7/2 R.
OxapakTepu3yiTe crocoObl epeiayu B3auMHOTO
BIIUSTHUSL aTOMOB B OPTaHUYECKUX MOJIEKYIax.
3. B rasoBoii cMmecu, cocrosmeit u3 CO, HO, Ho u CO2
rJIe KQKI0ro rasa ObLIo B3TO MO OJHOMY MOJIIO,
nporekaer peakunsi o R B
Yucno moneit CO; B cocrosinuu paBHoBecus pasto 0,16.
Haiitu KoHCTaHTy paBHOBECHS PEAKIIUH.
4. Ilpu cunre3e ammuaka npotekaet peakuus: 3Hor) +
N2 = 2NHs (. Ipu 298 K s s1oii peaxiuu Kp =6 « 10°,
a & Hgge\ng): - 46,1 xJx/Moab. OLICHUTH
TEMIEPaTypy, IPU KOTOPOH KOHCTAHTA PAaBHOBECUS
peakiuu Oyzaer paBHa 1, mojaras 4To TeroBoi G ekt
MPAKTUYECKH HE 3aBHCUT OT TEMIEPATYPHI.
Brnanets: METOAaMHU 3amanne Ha peneHne 3aaa4 u3 npodeccHoHaATBHOM
npecKa3aHus oOnacTH (AoMalIHee UHANBUYaIbHOE 3aJaHHe)
IIPOTEKaHUs Hccaenosanue 1
BO3MO>KHBIX Jlnis peakliuy BBIOJHUTD CIIEAYIOIIEE:
XUMHAYECKHX 1.1.CocTaBuTh YpaBHEHUE 3aBUCUMOCTH OT TEMITEPATYPHI
peakuui BeMYMHBI TerioBoro s¢dexra aAH = f(T) u usmenenus

suTponuu AS°: = f(T).

1.2.Beranciuts BenmuauHbl  ACp, AH: aS°%;, aG°: m InK,
IPU HECKOJIBKUX TeMIlepaTypax, 3HaueHUs] KOTOPBIX
3aJ]af0TCS TEMITEPaTyPHBIM HHTEPBAJIOM U IIIaroM
temmneparyp. [loinydyeHHble 3HaU€HUS HCIIONB3YIOTCS IPU
noctpoeHnn rpapukoB B koopanHatax ACp— T; AH®: —
T;AS% —T; aG°% —Tu InK, - 1/T.

1.3.ITone3ysich rpadukom InK, — 1/T , BeBecTn
npubmkeHHoe ypaBHenue Buza InK, = A/T + B, rae A,
B — nocrosiHHbIE.

Hccnenosanue 2

2.1. Ucnonb3ys npaBuio ¢a3 ['nb0ca, mis
paccMaTpUBaEMOl CHCTEMBI OIIPEIEIIUTH KOJTMYECTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTETNeHEeH
CBOOO/IEL.

2.2. OnpenenuTb BO3MOKHOE HalpaBlIeHUE TPOTEKaHUS
HCCIIETyeMOM PEaKIuy U PABHOBECHBIN COCTaB ra30BOM
¢a3el npu gasnenuu (klla) u remneparype (K). [pu
PELICHUH 33a]]au HCII0JIb30BaTh BHIBEIEHHOE B
uccienoBanuu 1 smnupudeckoe ypaBuenue InKp,=A/T+B
U JIaHHBIE 00 UCXOJTHOM COCTaBe ra30BOM (a3bl




Crpyktypsbiii | [Itanupyembie
AJIIEMEHT pe3yNbTaThl OueHo4HbIE CpeICTBA
KOMIETEHIIMH | 00yUYeHHs
2.3. YCTaHOBUTH HaIIPaBJICHUE CMELIEHUS COCTOSHUS
paBHOBECHUS pACCMAaTPUBAEMON CUCTEMBI TIPH:
a) yBEeJIMUEHUH JaBJIeHUs (IIOCTOSIHHASI TEMIIEPaTypa);
0) yBEJIMYEHUH TEMIIEPATYPHI (IIOCTOSHHOE JIABJICHUE).
IIK-2 - cnocoOHOCTHIO BEIOMpATh METO/IbI HCCIEA0BAHNUS, IUIAHUPOBATh U IPOBOAUTH

H€O6XOI[I/IMBI€ OKCIICPUMCHTBI, MHTCPIPCTUPOBATL PC3YJILTATHI U ACJIATh BHIBO/IbI

3HaTh

OCHOBHBIC
rapaMeTpbl
HPOBEICHHUS
(U3UKO-XUMHYECKUX
HCCIICIOBAaHNI

IIpuMmepHBIE€ BOIIPOCHI K K3aMEHY:

OcHOBHBIE IOHATHS XMMUYECKON KHHETUKH.

Crioco0b1 onpezienieHust CKopocTu peakuuu. dopmanbHast
KMHETHKA TOMOT'€HHBIX PEaKIUi. 3aKOH IEUCTBYIOIINX
Mmacc.

ITopsinkn peakuuii 1 UX MOJIEKYJISIPHOCTD.

Peakuuu nepBoro, BToporo v n-ro nopsiikos.
Kunerndeckue ypaBHEHMs [UIsl pEaKLUN PA3IMYHBIX
MOPSAIKOB.

ITepuon nomynpeBpalieHus.

KoHcTaHnTa ckopocTu peakuuu, ee CBONCTBA,
Pa3MEpPHOCTH U OIIPENEICHHUS.

MeTo/p! onpeiesieHus: NopsAAKa peaKkIUHU.
IToBEpXHOCTHOE HATSKEHUE, METOJIbI €M0 U3MEPEHUS.
AncopO1vsi, OCHOBHBIE MOJOXKEHUS U YpaBHEHUS
azicopoIuu.

VYpaBuenue ['u66ca.

VYpasuenue Opeitnnxa. YpasHenue JIeHrmMiopa.
3aBUCHUMOCTD a/ICOPOIIMU OT TEMIIEPATYPBHI.

YMmern

BBIOpaTh MapaMeTphI
MPOBEICHHUS
(bUBUKO-XUMHUECKUX
HCCIICIOBAaHNI

3ana4u UIsl CAaMOCTOATEIBLHOTO PEIICHHUS:

1. B 1am° (1 1) BogHOTO pacTBOpa 6pOMHIa HATPHS
conepxurcs 0,3219 kr conmu. IlnoTHOCTE pacTBOpa
paBHa 1238,2 kr/M°. BeIpasuTh KOHIIEHTPAIMIO PACTBOPA
MOJIIPHOCTBIO, MOJISTIBHOCTBIO, MOJIIPHBIX JIOJISIX U
MacCOBBIX NPOIIEHTAX.

2. Cxombko tiporieHToB riuuiepuna (C3HgOs) Hy)kHO
pacTBOPUTH B BOJIE, UTOOBI IaBJICHHE BOSHOTO Mapa
Obu10 Ha 1 % HM>KE TaBJIEHUS HACBHIIICHHOT'O 11apa BOJbI.
3. OnpenenuTs OTHOCUTEIBLHOE MTOHWKEHUE JaBICHUS
napa Hajg BogHbIM 10%-HbIM pactBopoM H3POu4,

4. Yucreiit kaamuii 3atepaesaet mpu 321 °C, a 10%-ub1it
pacTBop BUCMyTa B Kaamuu — ripu 312 °C. Onpenenuts
TEIUIOTY IJIaBJICHUS KaJMUS.

5. JlekagHblil TEMIIEpaTypHbIi K03()(HUIIUEHT CKOPOCTH
peakuuu paBeH 3. Bo CKoIbKO pa3 BO3pacTeT CKOPOCTh
ATOW PEAKIMU NPH MOBBIIEHNN TemnepaTypsl oT 30 10
100°C?

6.0npenenuTs JeKaaHbli KO3)PHUIUEHT CKOPOCTH
peakuuu ¢ sHeprueit aktuBamuu 60 xJ[/mMonb nmpu
HAYATBHEIX 3HaUeHHsAX Temmeparypst 20 °C, 1400 °C
(B ropHe noMerHoit neun) n 1650 °C (B cTanennaBuisHOM
KOHBEpTEpE).

Brnaners

HaBbIKAMH
IIPOBEICHUS

3anaHue Ha pelieHue 3a1a4 u3 mpodeCCHOHATBHOM
obiactu




CTpyKTypHBII
DIIEMEHT
KOMIIETEHIINH

[Inanupyemele
pe3yIbTaThl
00y4eHUs

OrneHouHBIE CpescTBa

dusuko-xumMuueckux | Halimure n3aMeHeHne SHTPOITUH IIPH MTPOTCKAHUN
UCCIIeI0BaHU I peaxiuu 1pu Temmneparype 877 °C

CH4 + 2CO =3C(rp) + 2H20

CCJIN JIA YIACTHHUKOB PCAKIIUH U3BECTHBI CIICAYIOIIHNEC
TEPMOJIMHAMHYECKUE TAHHBIE:

BemecTtBo CHa4 CcO Crappur) | H2O
Sos 186,26 | 197,55 | 5,74 188,72
JIx/(monp*K)

a 42,06 |28,41 | 16,86 | 30,00
b*10° 31,50 | 4,10 4,77 10,71
c* 10° -17,29 | -0,46 | -8,54 0,33

rie a, b, ¢ — k03QPUIHEHTHI 3aBUCUMOCTH
TEIIOEMKOCTEH YIaCTHUKOB PEAKIIMU OT TEMIIEPATYPBI

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

[TpomesxyTouHas aTTecTalys 0 JUCIUIUIMHE BKIIFOYAEeT TEOPETUUECKHE BOIIPOCHI, [TO3BOJISAIOLINE
OLICHUTH YPOBEHb YCBOCHHSI 00OYUAIONIMMUCS 3HAHHM, ¥ TPAKTUYECKHIE 3aJaHNs, BBISBISIONINE
CTeneHb CPOPMUPOBAHHOCTH YMEHUH U BIIAIEHUI, TPOBOAUTCS B (popMe 3K3aMeHa.

DK3aMeH 10 JaHHOW JMCUIUILUIMHE TPOBOAUTCS B YCTHOU (hopMe 110 SK3aMEHAITMOHHBIM OHJIeTaM,
KaX/IbIi N3 KOTOPBIX BKIIIOYAET 2 TEOPETUUECKUX BOMpOca U 3a/1aya.

IMoka3aTeu U KPUTEPUHU OLIeHUBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJINYHO» (5 6ajuioB) — 00y4darouuiics J1eMOHCTPUPYET BBICOKUI YPOBEHb
c(OPMHPOBAHHOCTH KOMITETEHIINH, BCECTOPOHHEE, CUCTEMAaTHUECKOE U TITyOOKOE 3HAHUE
y4eOHOro MaTepuaa, CBOOOJHO BBIIOJHSAET MPAKTUYECKHE 3aJaHNs, CBOOOAHO ONEpUpyeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUIX TOBBIIICHHOHN CI0KHOCTH.

— Ha OLIEHKY «Xopoo» (4 6amia) — 00yJarouuiicss JeMOHCTPUPYET CPEAHUNA YPOBEHB
c(OPMHPOBAHHOCTH KOMITETEHIINI: OCHOBHBIE 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOITYCKAIOTCS
HE3HAUUTeNIbHbIE OIIMOKU, HETOYHOCTH, 3aTPYJHEHUS IIPU AaHATUTHYECKUX OIllepalnsix, HepeHoce
3HAHUH U yMEHUI Ha HOBbIE, HECTAHIAPTHBIC CUTYAIUH.

— Ha OLIEHKY «Y/JA0BJIETBOPUTEJIBHO» (3 Oauia) — 00yJarouuiicss JeMOHCTPUPYET MOPOTrOBBIN
YPOBEHBb C(HOPMHUPOBAHHOCTH KOMITETEHIIUI: B X0J1€ KOHTPOJIBHBIX MEPOIIPHUSITAIN JTOTYCKAIOTCSI
OLIMOKH, POSIBIISIETCS] OTCYTCTBUE OTAETIBHBIX 3HAaHUH, YMEHUI, HABBIKOB, 00 yJaromuics
UCTIBITHIBACT 3HAYUTEIIBHBIC 3aTPYAHECHUS TIPU ONIEPUPOBAHIH 3HAHUSIMH U YMEHHUSIMH TIPU MX
NepeHOCce Ha HOBBIE CUTYAIUH.

— Ha OLIEHKY «HeY/10BJIeTBOPUTEJIbHO» (2 6ata) — o0ydaromuics AeMOHCTPUPYET 3HaHUS He
6osee 20% TeopeTUYECKOro MaTepuaa, J0MyCKaeT CyleCTBEeHHbIE OIIMOKH, HE MOXKET MoKa3aTh
MHTEJUICKTYaJIbHbIC HaBBIKU PEIICHUS MMPOCTHIX 3a/ad.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTEeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT NoKa3aTh 3HAaHHs Ha
YPOBHE BOCTIPOU3BENICHHS U 0OBSICHEHUSI HH)OPMAITHH, HE MOXKET ITOKa3aTh HHTEIICKTYaIbHbIC
HaBBIKU PELICHUs MIPOCTHIX 3ajay.




