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JIner aktyaam3zanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2021 - 2022
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTaurypruu U XMMHYECKUX TEXHOIOTHH

[Iporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u oo0peHa s peanusaruu B 2022 - 2023
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalmypruu U XUMHYECKUX TEXHOJIOTHI

IIporokom ot 20 1. Ne

3aB. kadenpoii A.C. iapquKO

PaGouas nmporpamma nepecmMoTpeHa, oocyxieHa u ogoopena st peanuszanuu B 2023 - 2024
y4eOHOM roJly Ha 3aceqaHuu Kageapbl MeTauTypriui i XUMHYECKUX TEXHOJIOTHH

IIporokon ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2024 - 2025
y4eOHOM ToJly Ha 3acefaHuu Kadeapsl MeTauTypruu i XUMUYECKHX TEXHOJIOTUI

IIporokom or 20 . Ne
3aB. kadenpoit A.C. XapueHnko




1 Ilesin ocBOEHMSI IMCUMILTUHBI (MOIYJIS)

[{enbto ocBOCHUS AUCUUIIINHBI «DU3uUecKast XUMUS SIBISIETCA:

JIOCTH>KCHUE BO3MOKHOCTH OMUCHIBATh BPEMEHHOMU X0J1 XUMUYECKUX
(U3UKO-XMMHYECKUX MPOIECCOB HAa OCHOBE HCXOAHBIX CBOWCTB CHCTEM U BEUIECTB HX
COCTABJISIFOLIUX, @ TAK)KE KOHEYHBIN PE3yJIbTaT COOTBETCTBYIOIINUX MPOIECCOB.

2 MecTo qUCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI PorpaMmsbl

HMuctunmuaa ®usndeckass XUMHUS BXOJUT B BapHATHBHYIO YacTh YYe€OHOro IUIaHa
00pa3oBaTeNbHON POTPaMMBI.

Jns  w3ydeHHWs  JAMCHMIUIMHBI ~ HEOOXOAWMBI  3HaHUS  (YMEHHWs,  BIJIQJICHHUS),
c(hOpMHUPOBAHHEIC B PE3yNIbTATE H3YUCHUS TUCITUILTHH/ PAKTHK:

XuMus

duzuka

MartemaTuka

WNudopmarrka u ”HGOPMAITMOHHBIE TEXHOIOTHH

3Hanus (yMEHHUs, BIaJICHUs), MOTYYCHHbIE TPU U3yYECHUU JAHHOW JUCLUILIUHBI OyIyT
HEOOXOIUMBI JIJTSl U3YICHUS TUCIUILTAH/TIPAKTHK:

OCHOBBI METAJUTYPIHUECKOTO MPOU3BOICTBA

MonenupoBaHue MPOIECCOB U 00BEKTOB B METAILITYPTUU

3 Komnerenuun ody4arounerocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHUILIMHBI (MOAYJISA) M IIJIAHUPYeEMbIe Pe3yJIbTAThl 00yUeHHu s

B pesynbpraTe ocBO€HMA AMCUMILIMHBL (MOAYsl) «Du3nueckas XUMHs O0ydaroluiics
J0JKEH 001a1aTh CIIEAYOIIMMU KOMIETEHLIUSIMHU:

CrpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00y4eHUs
JJIEMEHT
KOMIETEHINH
OIIK-4 TOTOBHOCTBIO COYETATh TEOPHIO M MPAKTUKY JJISl PELICHUS] MH)KEHEPHBIX 3a/1a4
3HaTb OCHOBHBIE MTOHATHA U 3aKOHBI (PU3MUECKON XUMUH
Ymetp OTpeAeNATh TEPMOAMHAMUYECKNE XapaKTEPUCTUKU XUMHUUECKUX PEeaKIUi
Bnagers METOJJaMH MPEJCKa3aHUs MPOTEKAHNUS BO3MOKHBIX XUMHUYECKUX PEAKIIUM

[1K-2 ciocoOHOCTHIO BBIOMPATh METO/IbI UCCIIEI0BAHUS, INIAHUPOBATH U MPOBOJIUTH
HE00XO0/AMMBIE SKCIIEPUMEHTBI, THTEPIPETUPOBAThH PE3yJAbTAaThl U JeTIaTh BHIBOIbI

3HaTh OCHOBHBIC IMApaMETPbI TPOBCACHUS (I)I/I3I/IKO'XI/IMI/I‘leCI(I/IX HCCJIeI0BaHUM

YMmeth BbIOpaTh MapaMeTpbl MPOBEACHUS (PU3MKO-XUMUYECKUX UCCIIEOBaHUM

Bnagets HaBbIKaMU ITPOBCIACHUA (I)I/ISI/IKO-XI/IMI/I‘-ICCKI/IX HCCIeI0BaHUM




4. CTpyKTypa, 00b€M U coepkaHne TUCHUIINHBI (MOLYJI5)
OO6m1ast TPy1I0€MKOCTh TUCIMIUIMHBI COCTaBIIsACT 4 3a4eTHBIX enunuil 144 akaa. 9acoB, B TOM YHUCIIE:
— KOHTaKTHas paboTa — 72 akaJl. 4acoB:

— ayauTopHas — 68 akaj. 4acos;

— BHeayIuTOpHas — 4 akaj. 4acoB

— caMmocTosTenbHas padora — 36,3 akaj1. 4acos;
— MMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gaca

<DopMa aTTeCTaluu - 3K3aMCEH

AynutopHas g e
. KOHTaKTHas paboTa E = Dopma TeKyILEro
=
B aKaJl. yacax o Bu KOHTPOJIS
Paznen/ Tema 3 (B axaz. gacax) == A y P Koxn
g & © | camocTosTENBHO yCIIeBaEMOCTH H
JUCLUATUINHBI 5 £ = N KOMITETCHIIUU
@) g £ paboThI POMEXXYTOYHOH
nmab. | mpakt. | 3 &
Tlex. Z'Q aTTeCTaluu
3aH. 3aH. | Q &
1. Pazpmen 1. Tlpenmer u MeTO/IbI,
MOHATHSL W 3a/1aud (PU3MYECKOU
XUMHH
IloaroroBka k
nabopatropHoOn
pabote Nel, pabora
¢ oubnuorpaduuec
KAM MaTepuajiam
11 Xuvraccicas 1o, FOT(I))BKaK ’ JlaGopaTopHast padoTta
TepMOJMHAMUKA.  3aKoHbI| 2 6 6/21 5 A paTopras p OIIK-4, TIK-2
BoinosiHeHuto PI'P | Nel, yerHbli onpoc.
TEPMOJMHAMUKH.
Nel
«Tepmonunamuue
CKHH aHau3
XUMHYECKUX
peaxuiny
Hroro no pasaeny 6 6/21 5
2. Pazmen 2. Xwumuueckoe U
(a3oBoe paBHOBECHE
2.1 Koncranra
XAMHYECKOTO PaBHOBECHS, IoaroroBka K
N . | JlabGopartopnas pabora
€e  CBOHCTBA,  CIOCOOBI 71a00paTOpHOI .
No2, ycTHEIi ompoc,
BeIpaKeHUs. Hampasienwue pabote Ne2, pabora cnaua PIP Nel
IIPOLIECCOB B| 2 8 8/41 10 |c 6ubnmuorpaduyec ~ .| OIIK-4, IIK-2
«TepMoTMHAMHIECKHUI
H30TEPMHYECKUX YCIIOBUSIX, KAM MaTepuaJaMu.
aHaJIN3 XUMHYECKHX
HU30TEpMa peaxkuuu IToaroroBka k N
peakImii»
Baut-Topda. YpaBHeHue otuery o PI'P 1.
n300apbl PEaKIHH.
Uroro no pazneny 8 8/41 10
3. Pazpmen 3.
TepmoauHamuueckas Teopus
pacTBOpPOB
3.1 Croco0Obl BbIpaXKEHUS
IToaroroBka k
cocTaBa PacTBOPOB. N
WneanbHbie peaiibHbIe nabopatoproii JlaGoparopHast pabota
’ 2 3 3 |pabore Ne3, pabora N OIIK-4, TIK-2
pactBopbl. 3akoH Payns, Ne3, ycTHblIif onpoc
¢ bubnuorpaduuec
3akoH ['eHpu.OKcTpakuus u
KHUM MaTepualiaMu
3aKOH pacrpeeIeHHs.
Uroro no pazaeny 3 3

4, Pasgen 4.
COCTOSIHUS
CHCTEM

JunarpamMmbl
JBYXKOMITOHEHTHBIX




4.1 TIpaBuno ¢a3. CriocoOb

TloaroroBka k

MOCTPOCHUS JHarpamMmm JTabopaTOpHOI Ta6oparopHas pabora

COCTOSIHUSI. Tumer| 2 6 6/21 5 |pabore Ned, pabGora PATOPHas p OIIK-4, TIK-2
Ned, yetHbIi ompoc.

JIrarpamMmm COCTOSIHUS ¢ oubnumorpaduuec

JIBOIHBIX CILIABOB. KUM MaTepuanaMu

Hroro mo pa3zeny 6 6/21 5

5. Pazgen 5. Xummueckas

KWHETHKA

5.1 OcHoBBI (opManbHON IMoxroroBka

KUHETUKH. 3axkoH nabopaTtopHOH

JEHCTBYIOLIMX Mmacc, pabote Ne5, pabora cawa PTP Ne2

KOHCTaHTa ckopoctu| 8 6/41 9 |¢ 6ubnuorpaduyec XUMUeCKas OTK-4. TIK-2

peakumu, e€  CBOWCTBa, KHM MaTepHajIaMH, '

KUHETHKa»

OIpezelICHUe. Peaxuun BbInosHeHue PI'P

pa3IUYHBIX TOPSIIKOB, WX No2 «Xwumrraeckast

KAHETHKA. KAHETHKa»

HUroro no pazaeny 8 6/411 9

6. Paszmen 6. IloBepXHOCTHbIE

SIBTICHUSI

6.1 AncoOuusi Ha rpaHuLe

KHUIKOCTb-Ta3. YpaBHEHHE IoaroToBka K

aacopoumn I'mb6bca u ero nabopatopHoOn a6 6

aHAIN3. 3aBHCHMOCTB| 2 3 821 4,3 [pabote Ne6, pabora avOpATOPHA PaboTa | 4 TIK-2
Ne6, yeTHbIi omnpoc

ITOBEPXHOCTHOT'O ¢ oubnuorpaduuec

HATSDKEHHS oT KHAM MaTepuanaMu

KOHIEHTpaIH1 ITIAB.

Wroro no pazaeny 3 821 4,3

Hroro 3a cemectp 34 |34/141 36,3 SK3aMeH

Uroro no pucruminze 34 |34/141 36,3 SK3aMeH OIIK-4,I1K-2




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

OOpa3oBarenbHble TEXHOJIOTMH — 3TO LEJIOCTHAas MoOJelb 00pa30BaTeIbHOro Ipoliecca,
CHCTEMHO ONpEAETIONIas CTPYKTYPY U COJIEpKaHHUE JEATENbHOCTH 00eHX CTOPOH 3TOTO Mpolecca
(mpenoaBarenst U CTyJIEHTa), UMEIOIIAasl LEJIbI0 JOCTH)KCHHE IUIAHUPYEMBIX pE3yJbTaToB C
MOTIPaBKOW HAa WHIMBHIYyalbHbIE OCOOCHHOCTH €ro YYaCTHHMKOB. TEXHOJIOIMYHOCTh Y4eOHOTO
IpolLecca COCTOUT B TOM, YTOOBI clieaTh y4eOHBIH MPOLIECC MOJTHOCTHIO YIPABIISEMBIM.

OCHOBHBIMU TpU3HAKaMH 00pa30BaTEIbHON TEXHOJIOTUH B €€ COBPEMEHHOM NOHUMaHHU
SIBJISIFOTCSL:

— JIeTaJIbHOE ONMCAaHNE 00pa30BaTEIbHbBIX LENIEH;

— MOdTalHOe  omnucaHue (IMPOEKTUPOBAHHME)  CIOCOOOB  JOCTHXKEHHUS — 3aJaHHbBIX
pe3yJIbTaTOB-UENEN;

— HUCIIOJIb30BaHKUE OOPATHOM CBSA3H C LIEJIbI0 KOPPEKTUPOBKU 00pa30BaTEIbHOIO MPOIIecca;

— rapaHTUPOBAHHOCTH JOCTUTAEMBIX PE3YJIbTATOB;

— BOCIIPOM3BOJAMMOCTH O0pPa30BaTEIBHOrO IMpollecca BHE 3aBUCUMOCTH OT MacTEpCTBa
IpenojaBaTes;

— ONTUMAaJIbHOCTh 3aTPAuYMBAEMBIX PECYPCOB U YCHIIUU.

Peanu3anuss KOMIETEHTHOCTHOTO TOAXO0Ja MPEAYCMAaTPHBAET HCIOJIH30BAHHUE B y4eOHOM
MPOLIECCe aKTUBHBIX U MHTEPAKTUBHBIX (DOPM MPOBENCHUS 3aHITHI B COUETAHUU C BHEAYIUTOPHON
paboToii C 1eNbI0 (POPMHUPOBAHHMSI U PA3BUTHS MPOPECCHOHATBHBIX HABBIKOB.

TpagunuonHsle  oOpa3oBaTelbHbIE TEXHOJOTMH OPHUEHTUPYIOTCS Ha  OpPraHHU3aIUio
00pa3oBaTENBFHOTO MPOLIECCa, MPEANOIATraloNIyI0 MPSMYIO TPAHCIISAIMIO 3HAHUH OT MPEToaaBaTels K
CTYIEHTY (NMPEUMYLIECTBEHHO HA OCHOBE OOBSCHUTEIBbHO-WIUTIOCTPATUBHBIX METOJOB OOY4EHHUS).
VYyeOHasi N€ATENbHOCTh CTYIE€HTa HOCUT B TaKuUX YCJIOBMSIX, Kak MPaBUJIO, PENPOIYyKTHBHBIN
Xapakrep.

@®opMbl y4EOHBIX 3aHATUH C UCTIOIB30BAaHUEM TPAJUIIMOHHBIX TEXHOJIOTHIL:

WudopmaninonHas 1eKuus — MOCIe0BaTeIbHOE U3II0KEHNE MaTepuaia B JUCIUILTUHAPHON
JIOTHKE, OCYILIECTBIIIEMOE IPEUMYILIIECTBEHHO BEpOAIbHBIMU CPEACTBAMHU (MOHOJIOT NIPENOIaBaATENs).

JlaGopaTopHasi paboTa — opranmu3zanus y4eOHOW pabOThl C pPeaIbHBIMU MaTePUATLHBIMU U
MH(POPMAIIMOHHBIMH 00BEKTaMHU, SKCIIEPUMEHTaNIbHasi paboTa C aHAJIOTOBBIMHM MOJIEJISIMU PEaJIbHBIX
00BEKTOB.

6 YueOHO-MeTOAMUYECKOE 00ecleueHre CAMOCTOATeIbLHO padoThl 00y4arommXxcst
[Tpencrasieno B npuiioxxeHuu 1.

7 OueHoYHbIE CPeICTBA /ISl IPOBEIEHUs POMEKYTOUHOM aTTecTaluu
[IpencraBieHb! B IPHIIOKEHUH 2.

8 YueOHO-MeTONMYecKOe U HH(POPMANIMOHHOE o0ecTiedeHue TUCHMIIHHBI (MOTYJIs1)

a) OcHoBHas auTEpaTrypa:

1.bokmreitn b. C. dusnueckas XUMHsL: TEPMOAMHAMUKA U KHHETHKA [ DJIEKTPOHHBIN pecypc] :
yde6Hoe nocooue / b. C. bokmreitn, M. . Menzenes, 1O. B. [ToxBucHeB. — DIeKTpoH. TaH. —
Mocksa : MUCHUC, 2012. — 258 ¢. — Pexxum goctymna: https://e.lanbook.com/book/47443

2. ®usnueckas xumus - yaeOHoe nocobue / 3. B. Jlronpauna, C. I1. Kioukosckuii, H. 1O.
CeeunukoBa u 1p. ; MI'TY. - 2-e u3a. - Maraurtoropek : MI'TVY, 2017. - 127 c. : wi., auarp., rpad.,
TaoII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514311/
3506.pdf&view=true - MakpooOBeKT. - TekcT: aneKTpoHHBIN. - MeeTcs



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

HeYaTHBIA aHaJIOor.

0) lonotHUTEILHAS JIUTEpaTypa:

1. Xumuueckass KHHETHUKA W afcOpOLUs: METOJ. YKa3aHUs JJIA CTYACHTOB 1O JUCIUILINHE
"Ousnueckas xumus" / [I. B. {roapauna, C. I1. Kinoukosckwuii, H. F0. Ceeunukosa u ap.] ; MI'TY. -
Maruutoropck : MI'TY, 2013. - 1 snekrpon. onT. guck (CD-ROM). - 3ari. ¢ turyi. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1123436/
1258.pdf&view=true - MakpooObekT. - TekcT : AneKTpoHHBINA. - CBEICHUS TOCTYIHBI TaKXe Ha
CD-ROM.

2 IloBepxHocTHBIC siBiieHHS. AncopOuus : ydeOHoe mocobue / A. H. Cmupuos, H. IO.
Ceeu-HukoBa, C. B. FOnuna, O. B. [{ronpauna ; MI'TY. - Marautoropek : MI'TY, 2017. - 1 snexTpoH.
OIIT. JICK (CD-ROM). - 3ari. c THUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1139847/
3417.pdf&view=true - MakpooObekT. - Tekcr : snektponnbiid. - ISBN 978-5-9967-0966-3. -
Ceenenus noctynssl Takke Ha CD-ROM.

3. l'opmikos, B.M. OcHoBbl dusnveckoit xumuu : yueoHuk / B.. T'opmikos, U.A. Ky3Heros.
— 6-¢ u3n. — Mocksa : Jlaboparopus 3nanuii, 2017. — 410 c. — ISBN 978-5-00101-539-0. —
Tekct : onextponnwsii /[ Jlamp : 93nekTpoHHO-OMOnmoreuHas cucrema. —  URL:
https://e.lanbook.com/book/97412

B) MeroauyecKkue yKasaHus:

1. JTaGopaTOpHBIN MPAKTUKYM IO (PU3HYECKON XUMHH | y4eOHO-MeToan4ecKoe nmocoodue / A.
H. Cmupnos, H. 1O. CeeunukoBa, C. B. FOnuna, 3. B. ltonsauna ; MI'TY. - Marautoropck : MI'TY,
2017. - 1 onekrpon. onrt. jguck (CD-ROM). - 3arm. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136592/
3177.pdf&view=true - MakpooObeKT. - TeKCT : 2MeKTpOHHBINH. - CBEICHHs JOCTYIHBI TAaKXKe Ha
CD-ROM.

r) [Iporpammuoe o6ecnieuenue u UnTepHer-pecypcebi:

IIporpamMmMHoe oGecnieyeHne

Haumenosanue 110 Ne noroBopa Cpok neiicTBHS JTUIIEH3UH
MS Windows 7
Professional (nyst J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 |\, 135 1 17.09.2007 GeccpotHO
Professional
7Zip cB000THO pacrnpoctpansemoe [10 0eCCpOvIHO
FAR Manager cB00OAHO pactpocTpansemoe [10 06eccpouHO
IIpodeccnonanbublie 0a3bl JAHHBIX M HH()OPMAIMOHHBIE CIIPABOYHBIE CHCTEMbI
Hassanue xkypca Cchblika
HannonanbHas nH(pOpPMallMOHHO-aHAJIUTHYECKAsI

cucrema — Poccuiickuit uaneke Hayunoro ruruposanus|URL: https://elibrary.ru/project_risc.asp
(PUHII)
[TouckoBass cucrema Axanemusi 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/

Nudopmanmonnass cucrema - EnuHoe OKHO
JIOCTYIIa K HH(GOPMAIMOHHBIM pecypcam
®denepanbHOe  TOCYAAPCTBEHHOE  OIOJIKETHOE
yUpeKICHUE «DenepanbHbIN urcruryt|URL: http://www1.fips.ru/
MIPOMBIIUICHHON COOCTBEHHOCTH
Poccuiickass ~ T'ocymapctBenHass ~ OmOmmoTeka.
Karanoru
DnekTpoHHBIE pecypchl Oubmmoreku MITY um.
I".1. HocoBa

9 MaTepHaJILHO-TEXHHYECKOE o0ecneueHne JUCHUIIIHHBI (MOIYJIf)

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

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

http://magtu.ru:8085/marcweb?2/Default.asp

MarepuanbHO-TeXHHYECKOe 0OecTiedeHIe TUCIUIUINHBI BKIFOYAEeT:

1. YueOnast aynuTopus 1Uis IPOBEICHNS 3aHATHI JIEKIIMOHHOTO TUIIA OCHAIIICHA:

- TEXHUYECKHMH CpEACTBAMH OOydYeHUs, CIyXallUMHU I TIPEACTaBICHUS Yy4eOHOU
uHpopManMy OOJBIION AyAWTOPHU: MYJIbTHMEIAWHHBIMH CPEJICTBA XPAaHEHHUsS, INepetaud |
NpeCTaBICHNS YI1eOHOH HH(OPMAITHH;

- CIICIMATN3UPOBAHHON MEOEIBIO.

2. Y4eOHast ayJuTopus sl IpoBeAeHUS 1a00paTOpHBIX 3aHsATUH «JlabopaTopus puzmueckoit
XMMHH» OCHAI[EHA 1a00paTOPHBIM 000PYI0BaHUEM:

- nabopaTopHOoe O0OpyZOBaHUE (XMMHYECKas IOCYAa, PEAaKTHUBBI, BECHI JIAOOpaTOpPHBIC
pasuomieunie BJIP-200, Becwl snextponnbie mnabopatopusie BK-300, nHu3koTemmepaTypHas
naboparopnas nekrpornedb SNOL10/10, MarHuTHbIC MEIIATIKH, 1. TUTUTKH. ).

- CIICIMATN3UPOBAHHON MEOEIBIO.

3. YueOHast ayauTopusi Ui TPYNIOBBIX W WHAMBHIYaIbHBIX KOHCYJIBTALUH, TEKYIIETO
KOHTPOJISL ¥ TPOMEXYTOYHOM aTTeCcTalliy OCHAIICHA!

- KOMITbIOTepHO# TexHukol ¢ nmakerom MS Office, ¢ noaximouenrem k cetu «MHTEpHET» U C
JOCTYIIOM B 3JICKTPOHHYIO HH(OPMAIIOHHO-00pa30BaTeIbHYIO CPEy YHHBEPCUTETA;

- CIeLIMAJIM3UPOBAHHON MEOEIIbIO.

4. TTomenieHue ISl CAaMOCTOSTENIbHOM pabOThl OCHAIIIEHO:

- KOMITbIOTepHO# TexHukol ¢ makerom MS Office, ¢ noaxmouenrem k cetu «MHTEpHET» U C
JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNIbHYIO CpEly YHUBEPCUTETA,

- CIeIMAIM3UPOBAHHON MEOEIbIO.

5. [Tlomemenue Uit XpaHeHUS U OPOPHIAKTUYECKOTO OOCIYKMBaHHUS y4eOHOTro
000pyI0BaHUsI OCHAIIIECHO:

- CIIeUAIN3UPOBAHHON MEOEIIbIO: CTeNTaKaMU JJIsl XpaHeHHsl y4eOHOTro 000py10BaHMs;

-MHCTPYMEHTaMHU JUIsl pEMOHTa y4eOHOIro 000py10BaHUS;

- mKadaMu U1 XpaHEeHUs y4e0HO-METOANYEeCKOH TOKYMEHTAIINU U MaTePUaIIOB.


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-MeTOAHYECKOe o0ecleyeHrne cCaMOCTOSATEeIbHOI PadoThl 00y4ar0IMXCS

Ilepeuensv nadopamopnvix pabom

OrnpesenieHne UHTETPAIbHON TEIJIOTHI PACTBOPEHUS COJIU

N3yuenune paBHOBECHS pPEaKIIMU B3aMMOJICHCTBHSI TBEPIOTO YIIIEPO C €T0 JUOKCUIOM
JlaBieHue HACBIIIEHHOTO Mapa U TeIUIOTa UCIIAPEHUS YUCTON KUIAKOCTH

TpeTuii KOMIOHEHT B IBYXCJIONHOMN dKUJIKOCTH

[TocTpoenue quarpamMmbl COCTOSIHUS ABYXKOMITOHEHTHOW CHCTEMBI.

BrusiHue Temneparypsl Ha CKOPOCTh XUMHUUYECKOU PEaKIINH

ocoukrwhE

JOMAIIHEE PACUHETHO-TPA®UYECKOE 3AJIAHUE Nel
«TepMoaHAMMYECKHH AHAJIHU3 XUMUYECKUX PeaKUHiD)

HUccaenoBanue 1

J1J1s peakiuu BBIIOJIHUTE CIIEAYIOIIee:
1.1.CocTaBUTh ypaBHEHHE 3aBUCMOCTH OT TEMIIEPaTyphl BeIUUUHbI TeruioBoro 3ddexra AH®; = f(T)
1 u3MeHeHus suTponuu 5S°; = f(T).
1.2.Berancnutb BenuauHbl  ACp, AH: aS%;, AG°; 1 InK,, npu Heckonbkux Temneparypax, 3Ha4EHHsI
KOTOPBIX 33/Jal0TCSI TEMIEPATypHBIM WHTEPBAIOM U maroM TemmepaTyp. [lonydeHHble 3HaYeHUS
UCIIOJIB3YIOTCS NIpU nocTpoeHut rpagukos B koopauHataX ACp— T; AH —T; 4S% —T; AG°% —Tu
InK, — 1/T.
1.3.ITonb3ysce rpaduxom InK, — 1/T , BeiBecTu npubnuxeHHoe ypapnenue suja InK, = A/T+B, rae
A, B — mocTosiHHEBIE.

HccaenoBanmue 2

2.1. Ucnonw3ys npasuiio (a3 ['mbd6ca, 11 paccMaTpuBaeMoil CUCTEMBI OIPEIENIUTh KoM4ecTBa ¢as,
HE3aBHCHMBIX KOMIIOHEHTOB U YHCJIO CTENEHENW CBOOOIBI.

2.2. OnpenenuTs BO3MOKHOE HAIpPaBICHHE NPOTEKAaHUs HCCIELYEMON pPEakIMM U PABHOBECHBIN
cocraB ra3zoBoil ga3zel npu gasnenuu (klla) u temneparype (K). Ilpu pemennn 3agaun ucrnonb3oBarhb
BBIBEJICHHOE B HccienoBaHuu 1 smmupudeckoe ypaBHeHue InK,=A/T+B u naHHble 00 MCXOAHOM
cocTaBe ra3oBoi (a3l

2.3. YcTaHOBUTH HANpaBJICHUE CMEIIEHUS COCTOSIHUS PAaBHOBECHS PACCMATPUBAEMON CUCTEMBI IIPU:
a) yBeJIMUEHUU J1aBlieHUs (IOCTOSHHAsA TEMIEpaTypa);

0) yBeIMUEHUH TeMIIepaTyphl (IOCTOSHHOE AABJICHHE).

JOMAIIHEE PACYHETHO-TPAOUYECKOE 3AJIAHUE Ne2
«XuMnuyeckass KHHETHKA
PopMynHMpoOBKa 3aaHUs
Hccaenosanue 1

Jnst peakiiun A+B — mpoaykTel peaknuu, HadalbHBIE KOHIIEHTpaluu (C,) Bemects A u B
PaBHBI U COCTABIISIOT: Co(A)=Co(B) =co=.... Moub/am° (xomonka 6, Tab:m. 20).

M3meHeHne KOHIEHTpanui BemecTB (Ci) BO BpeMeHH (Ti) MpH pa3nuuHbix temneparypax (T;)
HaXOJATCS B CTPOKE COOTBETCTBYIOIIEH HoMepy 3afanus 1a0n.20. Haiitu snepruto aktuBanuu (E),
MPeIPKCIIOHEHINALHBIN MHOKUTEND (ko) 1 BpeMms (Ts), 3a koTopoe ... % BemecTB A u B (kononka 21,
tabu. 20.) mpu temmneparype Ts = ... K (konmonka 20, Tadi. 20) npeBpaTutcs B MPOIYKTHI PEaKIIUH.



Cnucok 6onpocog 01 ycmmuoz2o onpoca:

N

ok,

10.
11.
12.

13.

14.
15.
16.

17.

18.

19.

20.

21.

OCHOBHBIE OHATHSI TEPMOIUHAMUKH.

[1epBerIit 3akoH TepMoauHaMuKu. [loHsTHE 0 TemoBOM 3¢ dekre, TermIoTs 00pa3oBaHMs,
ropeHus, pacTBOpeHHMsI, pa30BbIX MpeBpanieHnid. 3akoH ['ecca. PacueTs! 1o 3akony I'ecca.
Bnusiaue Temnepatypsl Ha TEIUIOBOM AP QEKT.

3akon Kupxroda. Pacuers! TemmoBbeix 3¢pdexron o 3akony Kupxroda.

Bropoii 3aK0OH TepMOJIMHAMUKHU.

TepmoaunaMuueckue GyHKIUN, XUMHUUECKUI TOTEHIMAI, OOLUE YCIOBHS PABHOBECHSI
cucreM. DHeprusi ' m60ca u sueprus ['enbMrosbiia Kak KpUTEPUH, OTIPEIEIIAIONINe
HampaBJIeHUE U IIpeJell IPOTEKaHUs IPOLIECCOB B HEM30JIMPOBAHHBIX CUCTEMAX.

[TonsaTue o Gpa3zoBOM paBHOBECHH, OCHOBHBIE onpeeneHus (azoBoro papHoBecus. [IpaBuino
(a3 I'n66ca, ero npuMeHEHHE.

@®a30BOE paBHOBECUE B OJHOKOMIIOHEHTHBIX cucTeMax. Y paBHeHue Knaysuyca-Knanelipona,
pacueTbl OCHOBaHHbIE Ha TOM YpaBHEHHUE.

VYcnoBUsS XMMHUYECKOTO paBHOBECHUS. 3aKOH AEMCTBYIOLIMX MAcc (TEpMOJUHAMUYECKHU).
KoHcTaHTa XMMHUYECKOTO PAaBHOBECHS.

Bunbl koHCTaHT paBHOBecHs. PaBHOBECHS B F€TEPOTr€HHBIX CUCTEMAX.

Bnusinue Temneparypsl Ha KOHCTaHTY PaBHOBECHSL.

HamnpaBnenue peakuuii B 3aKpbITbIX CUCTEMaX. Y pABHEHHE U30TEPMbl XMMUYECKON peakuu
Bant-T'odda, ee npaktuueckue npuinoxeHus. Y paBHeHUE U300apbl-U30X0Pbl PEAKLIUU.
MeTto/b1 pacueTa KOHCTaHTbl pAaBHOBECHSL.

IIpaBuno Jle-1llarensbe, ero npakTuueckoe NpuMeHeHrne. BiiusiHue nqaBieHus Ha NOJI0XKEHNE
paBHOBecusl. PeanbHble ra3pl. OnucaHue peajibHbIX Fa30B C UCIOIb30BAaHUEM BUPUAJIbHBIX
ypaBHeHuil. Temnepatypa boitis. CMbici BUpHATIbHBIX KOAPPHUIUEHTOB. Y paBHEHHE
Ban-nep-Baanbca. Ddpdexr xoyns — Tomncona. Temneparypa uaepcun. CxKKEHHE Ta30B.
Onpenenenue noHATHS “pacTBOp”. CIOCOOBI BBIpaKEHUS COCTaBa PacTBOPOB.

Bnusinue pa3nnyHbIx GaKTOpoB Ha PaCTBOPUMOCTb.

Mojenu pacTBOpOB: UealbHbIe (COBEPIICHHbIE) U OECKOHEUHO pa30aBiIeHHbIE PaCTBOPHI, UX
OTJIMYME OT PEAIbHBIX PACTBOPOB.

3axonsl Payns u ['enpu. [lapunansHble MOJISIpHBIE BEIMUUHBL, X OIPEIEICHHUE.

CoiicTBa pa30aBIe€HHBIX PaCTBOPOB HE 3JIEKTPOIUTOB. JlaBlieHne napa Hajl pacTBOPOM,
TEMIIEpaTypa KUIEHUs U 3aMep3aHusi. OCHOBHBIE ITOHATHS XUMUYECKOW KUHETHUKH.

CrniocoOrl onpeiesieHns CKOpocTH peakinu. @opmaiibHas KHHETUKA TOMOTE€HHBIX PEaKI[Hil.
3akoH nercTByromux mMace. llopsaaku peakuuii 1 uX MOJNEKYJISIpHOCTb. Peakiiuu nepsoro,
BTOPOT'O U N-TO NopsaAKoB. KuHeTnueckue ypaBHEHUS AJIsl peaKIMi pa3IMyuHbIX TOPSIKOB.
Ilepuon nonynpespanienus. KoHcTaHTa CKOpOCTH peaklMK, €€ CBOWCTBA, pa3MEPHOCTH U
onpezaeneHusi. MeToipl onpezeneHus nopsjaka peakiuu. [loBepxHOCTHOE HATSKEHHUE, METOIbI
ero u3MepeHus. AyncopO1us, OCHOBHbIE MTOJIOKEHUS U YPaBHEHUS aIcOPOLIUH.

VYpasuenue [ u66ca.Ypasuenne Opeiinpmxa. Ypasaenue JleHrmiopa. 3aBUCHMOCTD
aicopOLIMU 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.



