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noarotosku 22.03.02 Merasutyprus (npukas Muno6prayku Poccun ot 02.06.2020 . Ne 702)

PaGouas nporpamma pacemotpena u onobpeHa Ha 3acearu Kadeapsl Merannypruu u

XUMHYECKUX TexHooru# 17.01.2022, mporokon Ne 4 { f
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTamuryprud U XUMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapquKo

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanusanuu B 2024 - 2025
yueOHOM rofy Ha 3acejanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 . Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszanuu B 2025 - 2026
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTUI

[Iporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTamyprud 1 XUMHYECKUX TEXHOJIOTHIA

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




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

JNucuunnuna @usnyeckas XUMHUS BXOAUT B 00s3aTelbyl0 4YacTb Y4eOHOro IjIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YyMEHHMs,  BJaJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHS JUCIUTUTUH/ IPAKTUK:

OO01mas 1 HeOpraHUYECKask XUMUS

dusuka

Nudopmarrka u nabhopMalioHHbIE TEXHOJIOTUI

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOM IUCIMILIMHBI OyIyT
HEOOXOUMBI IJIS1 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

OCHOBBI METAITYPrU4e€CKOr0 MPOU3BOACTBA

MarepuanoseneHue

AHanu3 yucioBoi uHpopmaIun

MopenupoBaHue NpoIeccoB U 00bEKTOB B METAJLTYprUU

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

B pesynbrate ocBoeHMs AUCHUILIUHBI (MOayssl) «Pu3nyeckas XUMUS) 00ydaroluiics
JIOJKEH 0071a/1aTh CIICAYIONIMMU KOMIIETEHIIUSMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-1 Crnocoben pemath 3ama4u NpoGECCHOHATBHOW ACSITEIBHOCTU, MPUMEHSST METOIbI
MOJICTTUPOBAHUS, MATEMATHYECKOTO aHAJIN3a, €CTECTBCHHOHAYYHBIC 1 OOIICHH)KCHEPHBIC 3HAHS

OIlIK-1.1 Hcnone3yeT ecTeCTBEHHOHAy4YHbIE 3aKOHBI M IPUHLUIIBI NPU PEIICHUH
IIPaKTUYECKUX 3a7a4

OIIK-1.2 Pemraer cranmapTHele nOpogecCHOHATbHBIE 3aJaud C IPUMEHEHHEM
00IIIeMHKEHEPHBIX 3HAHUU

OIIK-1.3 [IpuMeHssieT MeTOAbl MOJEIMPOBAHMS M MAaTEMaTHYECKOro aHaiau3a I
pELIEHNS 3a/1a4 TEOPETUYECKOr0 M MPUKJIAJHOTO XapaKTepa




4. CTpyKTypa, 00b€M U colepkaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paboTa — 89 akas. yacos:
— aynuropHas — 85 akaj. 4acos;

— BHEAyJUTOpPHAs — 4 aKaJ1. 4acoB;

— caMocTosTeNnbHas padora — 19,3 aka. yacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas 3 s
o | xonraxTHas pabora E z ®dopma TeKyIero
= s I By KOHTPOJIS
Pasnen/ Tema 3 (B axaz. yacax) S A . P Kon
g & © | caMoCTOATENbHON yCIEeBaeMOCTH H
JCIUTUTAHB . [~ . KOMITETEHIIUH
O 2 £ paboThl MPOMEXYTOYHOH
mab. [ mpaKT. | =g aTTeCTalHH
Jlex. 3aH 3aH S & B
1. Pazgen 1. TIlpemmer wu
METOABI, MOHATHS W 3a/1a4H
(hU3HNUECKON XUMHUH
[Noaroroska k
nabopaTopHOM
pabote Nel,
pabora ¢
6ubnuorpaduyec
1.1 XUMH4YecKas KHM MaTepuaiam, TaGopatonras babora OIIK-1.1,
TEPMOJMHAMUKA. 3aKOHBI| 2 6 4 4 8 MOJATOTOBKA K N01p CTIfMﬁ OI; oc OIIK-1.2,
TEPMOJUHAMHUKH. BeIOIHEHHUIO PI'P oY poc. OIIK-1.3
Nel
«Tepmonunamuue
CKHI aHAIIU3
XAMHYIECKUX
peaxuii
HWroro no pazaeny 6 4 4 8
2. Pazmen 2. Xumuueckoe u
(hazoBoe paBHOBECHE
2.1 Koncranra
[ToaroroBka k
XHUMHYECKOTO N
. naboparopHoii | JlaboparopHas pabora
paBHOBECHS, €€ CBOICTBA, .
pabote Ne2, Ne2, yeTHsIit onpoc,
CIocoObI BBIPaXCHUS. 6 PI'P Nol OIIK-1.1,
Hampasnenne mnponeccos| 2 8 10 6 5 6 6pa oTa ¢ T crata .| OIIK-1.2,
s H30TEpMHEYECKHX nonuorpaduuec («TepmoanHamuyeckuit OIK-1.3
KAM MaTepuaiaMu.| aHalu3 XUMHYECKUX
YCIIOBHSIX, u30TEepMa .
IMonroroska x peaxuuin»
peakimn  Bant-T'odda.
oryery o PI'P 1.
YpaBHeHHE n300apbl
Wroro no pazneny 8 10 6 5
3. Pasnen 3.
TepmoauHamuyeckas — TeOpHs
pacTBOpOB
3.1 CriocoObl BhIpaKeHHS ITogroroBka K
cocraBa pacTBOpOB. nabopatopHoi OIK-1.1
WneansHbie, peanbubie| , 6 4 1 23 pabote Ne3, JlaGoparophas pabora Ol'[K-l'Zl
pacTtBopbl. 3akoH Payus, ! pabora ¢ Ne3, ycrHblii onpoc OHK-l- 3’
3akoH ['enpu.OxcTpakuus 6ubnuorpaduyec '
Y 3aKOH pacIpeeNIeHus.. KM MaTepuajamMu
Uroro no pazaeny 6 4 1 2,3




4, Pazpmen 4.
COCTOSTHUS
JIBYXKOMITOHEHTHBIX CHCTEM

Juarpammel

41 IIpaBuno ¢as. Ioaroroska
CriocoOsI MTOCTPOCHHUS nabopaTopHOi

OIIK-1.1,
JUarpamMm COCTOSIHUSI. 6 10 6 2 pabote Ne4, JlabopaTopHas paboTa OIK-1.2
Tumst JuarpamMmm pabora ¢ Ned, yernsriit onpoc. OIK-1 3‘
COCTOSIHUS JBOMHBIX 6ubnuorpaduyec )
CILJIABOB. KHAM MaTepuajaMu
Hroro no pasaeny 6 10 6 2
5. Paszmen 5. Xumwnueckas
KHHETHKA
5.1 OcHOBBI popMabHOM
KUHCTHUKH. 3akoH IToxroroBka K
JIEHCTBYIOIINX Macc, nabopaTopHO OIK-1.1
KOHCTaHTa CKOE)OCTI/I 8 6 2 pabote NoS5, Verubiii onpoc OITK-1.2.
peakiuu, e€ CBOicTBa, paborta ¢ OIK-1.3
ompeneneHue.  Peakiun oubnmorpaguuec
Pa3INYHBIX HOPSIKOB, UX KUM MaTepHaIaMU
KUHETHKA.
HWroro no pazneny 8 6 2
Hroro 3a cemectp 34 34 17 19,3 9K3aMeH
Wroro no agucuuninze 34 34 17 19,3 9K3aMEH




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;

— HCIIOJIb30BAaHHE OOpaTHOM CBSI3U C LEIbI0 KOPPEKTUPOBKH 0OPa30BaTEIBHOTO
npolecca;

— TapaHTUPOBAHHOCTH JOCTHTAEMBIX Pe3yJIbTaTOB;

— BOCIPOM3BOJIMMOCTh 00pa30BaTEIbHOIO Mpoliecca 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 AeATeIbHOCTh CTYJ€HTa HOCUT B TaKUX YCJIOBUSX, KaK IPABUIIO,
PENpOIYKTUBHBIN XapakTep.

@®opMbl y4eOHBIX 3aHATHUH € HUCIIOJIb30BAHUEM TPAJAUIIMOHHBIX TEXHOJIOTHI:

WudopmanmonHass JeKIUs —  [OCIENOBaTeIbHOE  HW3JIOKEHHWE 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
IIpencrasneno 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 [DIEKTPOHHBIN
pecypc] : yuebnoe nocobue / b. C. bokmrreiin, M. . Mennenes, 0. B. [ToxBucHeB. — DIIEKTPOH.
maH. — MockBa :  MUCHUC, 2012. — 258 ¢ — Pexum gocryma:
https://e.lanbook.com/book/47443

2. ®usnueckast xumust : yaeoHoe nocodue / D. B. Tronpauna, C. I1. Knoukosckwii, H. HO.
CeeunukoBa u ap. ; MI'TY. - 2-e uzn. - Marautoropck : MI'TY, 2017. - 127 c. : wun., quarp.,

rpad., TaoJI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514
311/3506.pdf&view=true - MakpooObeKT. - TeKCT: IeKTpOHHBIH. - MMeercs me4aTHbIH

aHaJior.


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

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Xumudeckasi KHHETHKa M aJCOPOIIHsI: METO/. YKa3aHHUs JIJIsl CTYJACHTOB 10 JUCIUTUIMHE
"Ousuueckas xumus" / [D. B. Hdronpauna, C. I1. Knoukosckuii, H. 0. CBeunukoBa u ap.] ;
MI'TY. - Marauroropck : MI'TY, 2013. - 1 snekrpon. ont. auck (CD-ROM). - 3ari. ¢ tutys.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1123
436/1258.pdf&view=true - MakpooObekT. - TeKCT : 3IeKTpOHHBbIA. - CBEOCHUS TOCTYITHBI
taxxke Ha CD-ROM.

2.IToBepxHOCTHBIC siBICHUS. AncopOums : yueOHoe mocobue / A. H. Cmupnos, H. 1O.
Cgeu-aukoBa, C. B. Onuna, 3. B. Monpauna ; MI'TY. - Marautoropck : MI'TY, 2017. - 1
anek-tpoH. ont. guck (CD-ROM). - 3Barn. ¢ tutym. odkpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1139
847/3417.pdf&view=true - MakpooObekT. - Tekcr : anekrponnsiid. - ISBN 978-5-9967-0966-3.
- CBenenus noctynusl Takke Ha CD-ROM.

3. TopuikoB, B.M. OcHoBbl ¢usuueckoit xumuu : y4eOnuk / B.W. Topmkos, U.A.
KysnenoB. — 6-¢ uzn. — MockBa : Jlabopatopus 3nanumii, 2017. — 410 c¢. — ISBN
978-5-00101-539-0. — TekcrT : anexkrponHbli // JIaHb : 3JIeKTPOHHO-OMOIMOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/97412

B) MeToanyeckune yKazaHus:

1. JTabopaTopHbIif MPAKTUKYM 0 (PU3NUIECKON XUMHH : YIeOHO-METOIMYEcKoe rocooue /
A. H. Cmupnos, H. FO. CeeunukoBa, C. B. FOnuna, 3. B. {ronpauna ; MI'TY. - MarHutoropcex :
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 : AyIeKTpOHHBIA. - CBEACHUS OCTYITHBI
takke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpammuoe o0ecneuenne

Haumenosanue .
1o Ne morosopa Cpoxk neiicTBuUS TULIEH3UU
7Zip CBOOOTHO PACIpOCTPaAHIEMOE 0eccpoyHO
FAR Manager CBOOOIHO pacpocTpaHsIeMoe 06eccpoyHO
Bpaysep Yandex [cBoGoaHo pacmpocTpansemoe OECCPOUHO

IIpodeccnonasibubie 0a3bl JAHHBIX 1 HH(POPMALMOHHBbIE CIIPABOYHBbIE CHCTEMbI
Hassanue kypca Ccpuika

Hanumonanbuas
uHpopManronHo-anaauTHueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii  MHJIEKC Hay4YHOTO IMTUPOBAHUSI
[Touckosas cuctema Axagemus Google (Google
Scholar)

Wudopmanmonnas cuctema - EanHOe OKHO
JIOCTYTIa K HHGOPMAIIMOHHBIM pecypcam
denepanbHOE TOCYIAPCTBEHHOE  OIOIKETHOE
YUPEIKIACHUE «DenepanbHbIT unctutyT|URL: http://www1.fips.ru/
IPOMBINIIEHHON COOCTBEHHOCTH

Poccuiickas  ['ocynmapctBenHass  OubamoTtexa.
Katanoru

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

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

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



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/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/

DNIEKTPOHHBIE PECcypchbl OMOIMOTEKU
MI'TY um. I'.11. HocoBa
9 MaTepuaJibHO-TeXHHYeCKOe o0ecredeHue TUCIIUITHHBI (MOTYJIs1)

https://magtu.informsystema.ru/Marc.html?locale=ru

MarepuanbHO-TEXHHUECKOE 00ecreueHNe JUCIUTUINHBI BKITIOUACT:

1. Yuebnas ayauropust Uit IPOBECHUS 3aHATUHN JICKIIHOHHOTO TUIIA OCHAIIICHA!

- TEXHUYECKHMMH CPEICTBAMU OOY4YEHMs, CIY)KallUMU Ui IpPEJCTaBICHUA ydeOHOI
uHpopManuu OOJIBIION ayAUTOPUH: MYJIbTUMEIUHHBIMH CPEICTBA XPaHCHHS, NEpeaaydl U
MpeACTaBICHHS Y4eOHOH HHPOPMAIIHH;

- CTIeIMAIM3UPOBAHHON MEOETIBIO.

2. YuebHasg ayauTopus Ui HpoBeleHHs JabopaTOpHbIX 3aHATHH «JlaGoparopus
¢du3nUecKoil XUMUM OCHAIIEHA TAO0PaTOPHBIM 000pyIOBaHUEM:

- J1abopaTtopHOE 000pynOBaHME (XMMUYECKas IOCYJa, PEaKTUBBI, BECHI JJAOOPAaTOPHbIE
pasaoruieune BJIP-200, Becwr snextponnsie naboparopusie BK-300, HuskoremmnepaTypHas
naboparopHras sekrporneds SNOL10/10, MarHuTHBIE MEIIAIKH, 3J1. IUTUTKH. ).

- CHIeMaIM3UPOBAaHHON MeOeIbIo.

3. YuyeOHble ayAUTOpUHM Ul NPOBEIEHHS MNPAKTUYECKUX 3aHATUH, TPYIIOBBIX U
WH/IMBUIYAIbHBIX KOHCYJBTAIlMi, TEKYIIEro KOHTPOJS H TPOMEXKYTOYHOW aTTECTAIUH.
OcHalenue: 10cka, MyJIbTUMEIUHHBIN TPOEKTOP, IKPaH.

4. YaeOHas ayauTOpHs Ui TPYIIOBBIX U MHIUBUAYAIBHBIX KOHCYJIbTAUN, TEKYILETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTalluy OCHAILICHA!

- KOMITBIOTEPHOI TexHHKO#1 ¢ makeTrom MS Office, ¢ moakmouenunem k cetu «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTEeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. [Tomenenue 1t cCaMOCTOSATENLHON pabOThI OCHAIIIEHO:

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

- CHIeMaIM3UPOBAaHHON MeOebIo.

6. Ilomemienne s XpaHeHHS M HPOPHIAKTHUECKOTOo OOCIYKHUBAaHHUS Yy4eOHOTro
000pyTI0BaHUS OCHAIIICHO:

- CIIeLUAIN3UPOBAHHON MEOEIBbIO: CTeNIaKaMy JJIsl XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTa yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus: yueOHO-MeTOMUECKON TOKyMEHTAllUN U MaTepUaoB.
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Ipuioxenne 1
6 YueOHO-MeTOqMYEeCKOE 0OOecTiedeHHe CAMOCTOATEILHOM padoThl 00y4Yarommxcst

Ilepeyenv nabopamopuwix pabom
1. Ompenenenue HHTErpanbHON TEIIOTHI PACTBOPEHUS COJIU
2. M3yueHue paBHOBECHs peaklMM B3aUMOIECHCTBHS TBEPJOIO YIIIEpOA € €ro JUOKCHIOM
3. Tperuit KOMIIOHEHT B IBYXCIOWHOM JKHJIKOCTH
4. TloctpoeHue quarpaMMsbl COCTOSIHUS ABYXKOMIIOHEHTHON CHCTEMBI.
5. BunsgHue Temneparypbl Ha CKOPOCTh XUMUYECKOM peakuu

JOMAIIIHEE PACUETHO-TPAOUYECKOE 3AJAHUE Nel
«TepmoguHaMUYECKUH aHATN3 XUMUYECKUX PEAKITHI»

Uccnenosanue 1

Jlnst peakiiuy BBINOJHUTD CJIETIYIOLIEE:

1.1.CocTaBuTh YpaBHEHHE 3aBUCUMOCTH OT TEMIIEPATYPbl BEIMYUHBI TEIIOBOTO 3 dekTa
AH®; = f(T) u usmenenus sutporuu ,S°; = f(T).

1.2.Boruncauts BenuuuHbl  ACp, AH®: 2S®;, AG°: u InK, npu Heckombkux
TeMIIepaTypax, 3HaYCHUsI KOTOPBIX 33Ia0TCSl TEMIIEPATyPHBIM HHTEPBAJIOM H IIarOM
temneparyp. [lomydeHHbIC 3HAYCHUS UCTIOIB3YIOTCS MPU TOCTPOCHUH TPAPUKOB B KOOPIMHATAX
ACp—T; AH = T; 4S% —T; AG% —Tu InK, — UT.

1.3.ITonb3ysce rpaduxom InK, — 1/T , BeiBecTH npubanxkeHHoe ypaBHeHue Buja InK, =
A/T+B, rtne A, B—nocrosiHHBIE.

Hccnenosanue 2

2.1. Ucnonb3ys npaswmio (a3 ['ud6ca, st paccMaTpruBaeMOi CUCTEMBI OIIPEIETUTh
KoJIn4YecTBa (a3, He3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTETEHEH CBOOOIbI.

2.2. OnpenenuTh BO3MOXKHOE HaIlpaBJIeHUE MPOTEKAHUS UCCIEYEMOUN peakiuu 1
paBHOBECHBIH cocTaB ra3oBoil (a3sl npu nasienuu (kl1a) u remneparype (K). Ilpu pemenun
3aJ]a4M MCIIOJIb30BaTh BBIBEICHHOE B UCCIE0BaHNH 1 smrupudeckoe ypaBHenue InK,=A/T+B u
JTaHHbIe 00 MCXOTHOM COCTaBe ra3oBoil (a3bl

2.3. YcTaHOBUTH HallpaBJIEHUE CMEIIEHUS COCTOSHUSL PABHOBECHUS paccMaTpUBaeMoOn
CUCTEMBI IIPU:

a) YBEJIMUEHUH JaBJieHus (IOCTOSIHHAS TEMIIEpaTypa);

0) yBeIMUEHUH TeMIepaTypbl (IOCTOSIHHOE JJaBJICHUE).

JOMAHIIHEE PACYHETHO-I'PAOUYECKOE 3ATAHUE Ne2
«XUMHUYecKass KHHETHKA»
DopMyIIHpOBKA 3aJaHUS

HUccnenosanue 1

s peakuuu A+B — mpoayKThl peaklinu, HadaldbHble KOHLEHTpaIuH (C,) BemecTs A u B
PaBHBI ¥ COCTABIIIOT: Co(A)=Co(B) =co=.... MOJIB/ M (komonka 6, Tabi. 20).

M3MeHeHne KOHIIEHTpAIMi BelecTB (Ci) BO BPEMEHH (Tj) IPH Pa3InYHbIX TEMIIEpaTypax
(Ti) HaxomsITCS B CTPOKE COOTBETCTBYIONIEH HOMEpY 3aianus Tabn.20. Haiitu sHepruto
axtuBanuu (E), mpemkcnoHeHnambHbI MHOXKHUTEND (Ko) 1 Bpems (Ts), 32 KOTOpoe ... % BeliecTB
A u B (xononka 21, ta6i. 20.) npu temnepatype Ts = ... K (kononka 20, tabn. 20) npeBpaTutcs B
IPOAYKTHI PEaKLIUH.

Cnucok 86onpocoe 01a ycmnozo onpoca:

1. OcHOBHBIE MOHATUS TEPMOJAMHAMUKH.
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10.
11.
12.

13.

14.
15.
16.

17.
18.

19.

20.

[TepBbiii 3ak0oH TepMoanHAMHUKH. [IoHATHE O TermIOBOM 3 deKTe, TeIIOTH 00pa3oBaHMs,
ropeHus, pacTBOpeHusl, pa3zoBbIX npeBparieHuii. 3akoH ['ecca. Pacuers mo 3akony I'ecca.
BnusiHue Temneparypsl Ha TEIIOBOM 3 (eKT.

3akon Kupxroda. Pacuers! TemmoBbix a3ddexron mo 3akony Kupxroda.

BTopoii 3aKOH TEpMOAVHAMUKH.

TepMmoannamMuyeckue QPyHKIUHA, XUMUYECKHI MOTEHLIUAJ, OOIIMe yCIOBUS PaBHOBECHS
cucreM. DHeprusi ['mb0ca m sHeprus l'enbMrosbpiia Kak KpPUTEPHH, OIPEICIISIONINE
HaIpaBJIEHUE U Mpees NPOTeKaHHUs MPOIECCOB B HEM30JIUPOBAHHBIX CUCTEMAX.

[Tonstue o ¢a30BOM paBHOBECHH, OCHOBHBIC ONpEACTeHHS (Ha30BOr0 PaBHOBECHS.
[TpaBumno ¢a3 ['m66ca, ero mpuMeHeHHE.

®dazoBoe paBHOBECHE B OJIHOKOMIIOHEHTHBIX CUCTEMaX. YpaBHeHUEe
Knaysuyca-Knaneiipona, pacueTsl OCHOBaHHbIE Ha ’TOM ypaBHEHUE.

VYcnoBusi XUMHUYECKOTO paBHOBECHS. 3aKOH JACHCTBYIOIIUX MacC (TEPMOJUHAMUYECKHUIN).
KoHcTanTa XMMH4eCKOro paBHOBECHSI.

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

Bnusinue temnepaTtypbl Ha KOHCTaHTY PaBHOBECHS.

HanpaBnenue peakuuii B 3aKpbITBIX CHCTEMAx. YPaBHEHHUE HM30TEPMbl XUMHYECKOU
peakiuu Bant-I'odda, ee mpakThueckue NpUIOKeHUs. YpaBHEHUE H300apbl-U30XOPbI
peakuuu. Metozsl pacueTa KOHCTaHThI PABHOBECHS.

[TpaBuno Jle-lllarenre, ero mnpakTHUeckoe MpHUMEHEHHe. BrusHue naBieHHus Ha
N0JIO’KEHUE paBHOBecHs. PeanbHble ra3pl. OnucaHue peagbHbIX I'a30B C UCIOIb30BAaHUEM
BUpHAIBbHBIX ypaBHeHUU. Temmeparypa boins. CMbicn BUpHAIBHBIX KO3()(PHUIIMEHTOB.
VYpasHenue Ban-nep-Baanbca. Dddexr Ixoyns — Tomrcona. Temmeparypa WHBEpCHH.
CxMKEeHMe ra3oB.

Omnpenenenue noHsaTus “pactBop”’. CriocoObl BIpaXKEHUsI COCTaBa pacTBOPOB.

BausiHue paznuuHbIX paKTOpPOB HA PACTBOPUMOCTD.

Mopnenu pacTBOpOB: HjealbHbIe (COBEPILIEHHbIE) 1 OECKOHEUHO pa30aBiIeHHbIE PACTBOPSI,
UX OTJINYME OT pPeabHBIX PACTBOPOB.

3axonbl Payns u I'enpu. [lapunansHbie MONsSipHBIE BEIMYUHBL, UX OIPEEIICHUE.
CaoiicTBa pa30aBIEHHBIX PAaCTBOPOB HE AJIEKTPOIUTOB. J[aBieHHe mapa HajJ pacTBOPOM,
TeMIeparypa KUMeHus u 3amep3anusi. OCHOBHBIE MOHATHS XUMUYECKOW KMHETUKH.
Crioco6b1  ompeneneHust CKOpocTH peakuuu. dopmanbHas KHHETHMKAa TOMOTEHHBIX
peakuuii. 3akoH AelcTByronMx Macc. [lopsku peakuil 1 UX MOJEKYIApHOCTh. Peakuiun
IIEPBOTO, BTOPOIO U N-TO NnopsAakoB. KuHeTnueckne ypaBHEHUs U1 PEAKLUI PA3IMYHBIX
MOPSIKOB.

[Tepuon nonynpespamnienus. KoHcTaHTa CKOPOCTH peakiuy, €€ CBOMCTBA, pa3MEPHOCTU U
onpezeneHus. Meronpl ompeneneHus nopsaka peakuuu. [IoBepXHOCTHOE HATSKEHUE,
METO/IbI €r0 U3MepeHusi. AJIcopOIus, OCHOBHBIE TIOJIOKEHUS M YpaBHEHHS aZICOPOIIH.
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7 OIIeHO‘lHBIe cpeacrea AJid MpoOBEACHUA l'lpOMQ)KyTO‘lHOifI arrecranmuu

a) [lnanupyembie pe3yJbTAaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl IPOBEACHUS NMIPOMEKYTOUHON aTTecTAlNM:

CTpyKTYpHBIH 3JIEMEHT
KOMIIETEHIH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHbIE CpescTBa

OIIK-1 Cnocoben peuiaTh 3aaa4u HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTH, ITPUMCHASA METOAbI MOACIIMPOBAHU, MAaTEMAaTUYCCKOTI'O aHaIn3a,
CCTCCTBCHHOHAYYHBIC U O6HIGI/IH)K€H€pHI)I€ 3HaHUA

OIIK-1.1

HCHOJ’ILSyeT C€CTCCTBCHHOHAYYHbIC
3aKOHbI W NPUHOUIIBI IIPpH PCUHICHUN
IMPAaKTUYCCKUX 3aaa4

HpHMepHLIC BOIIPOCHI K 3K3aMCHY:

1.
2.

ok

10.
11.
12.

OcHOBHBIE IOHATHS TEPMOJAUHAMUKH.

[TepBsiit 3akoH TepMoanHaMuky. [ToHsTHE O TermnoBoM 3¢ deKTe, TEmIOThI
o0pa3oBaHusi, TOPEHUS, pacTBOpPEHUs, (ha30BBIX IpeBpalieHuid. 3akoH ['ecca.
Pacuersl o 3akony I'ecca.

Biustaue TemriepaTypsl Ha TEIUIOBOU AP QEKT.

3akon Kupxroda. Pacuets! TemnoBbix 3¢ dektoB no 3akony Kupxroda.
BTtopoii 3aK0H TEpMOIMHAMHUKH.

TepmoauHaMuyeckne QyHKIMU, XUMUUECKUH MMOTEHIIMAI, OOIHE YCIOBHS
paBHOBecHsl cucteM. DHeprusi [’ m66ca u sneprus ['enbMrosnplia Kak KpUTEPUH,
ONpEACIAIOIINE HAPABIECHUE U MTPEieN MPOTEKaHMsI POLIECCOB B
HEU30JIMPOBAHHBIX CUCTEMAX.

[TonsiTHE 0 pa30BOM paBHOBECHH, OCHOBHBIE ONpeaeaeHNs (Ha30BOro
paBHoBecusl. [IpaBuno ¢a3 ['m06ca, ero npruMeHeHue.

da30B0O€ paBHOBECHE B OJTHOKOMIIOHEHTHBIX CHCTEMaX. Y paBHEHHE
Knaysuyca-Knaneitpona, pacueTsl OCHOBAHHBIE HA TOM ypaBHEHHUE.

VY ¢10BHS XMMHUYECKOTO PABHOBECHUS. 3aKOH AEUCTBYIOLINX MAacc
(TepmonuHamuueckuil). KoHcTaHTa XMMHUECKOTO paBHOBECHSI.

Buael koHCTaHT paBHOBeCHs. PaBHOBECHS B TETEPOTr€HHBIX CUCTEMAX.
Bnusinue temnepaTypbl Ha KOHCTaHTY PaBHOBECHS.

Hanpasnenue peakunii B 3aKpbITBIX CUCTEMaX. Y paBHEHHE U30TEPMBI
xummnueckoi peakunu Bant-I'odda, ee npakruueckue npunoxeHus.




CTpyKTYpHBIN 2JIEMEHT
KOMIICTCHIINU

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O11eHOYHBIE Cpe€acTBa

VYpaBHeHHE N300apbI-U30X0PhI peakui. MeTo bl pacueTa KOHCTaHThI
paBHOBECHS.

13. TIpaswiio Jle-Illatenbe, ero npakTUYecKOe MpUMEHEHHE. BiiusHue naBneHus Ha
I10JIO’)KEHHUE PABHOBECHS.

14. Omnpenenenue noHsATus “pactBop’’. CriocoObl BEIPAXKEHHS COCTaBa pacTBOPOB.

15. Bnusnue pa3nuyHbIX (paKTOPOB HA PACTBOPHUMOCTb.

16. Mopenu pacTBOPOB: HcaIbHBIC (COBEPIIICHHBIE) M OECKOHEUHO pa30aBICHHBIC
PacTBOPHI, X OTINYHME OT PEAIbHBIX PaCTBOPOB.

17. 3axownsl Payns u 'enpu. [lapunansHbie MONSpHBIE BETUYHUHBI, UX ONPEICTICHHE.

18. CgoiicTBa pa30aBIIEHHBIX PACTBOPOB HE JIEKTPOIUTOB. JlaBiieHne apa Hal
pacTBOpOM, TeMIIepaTypa KUMIEHUS U 3aMEep3aHHUsL.

19. OcHOBHBIC IOHSTHS XUMHUYECKOH KHHETUKHU.

20. Crnoco6bl onpeaeneHus: CKopocTu peakiuu. GopmaabHasi KWHETHKA
TOMOTE€HHBIX peakiuil. 3aKOoH JEHCTBYIOLIUX MaCC.

21. Tlopsoxu peakiuii U UX MOJEKYJISIPHOCTb.

22. Peakuuu mepBoro, BTOPOTro M N-ro MOPSIIKOB.

23. Kunerndeckue ypaBHEHHs JUJIsl pEaKIUN Pa3IUYHBIX MOPSIKOB.

24. Tlepuon moynpeBpaIieHus.

25. KoHcTaHTa CKOPOCTH PEaKIluy, €€ CBOICTBA, pa3MEPHOCTH U OIPEICTICHHUS.

26. MeToanl onpeIeIIeHUs TTOPSIKA PEAKIIHH.

OIIK-1.2

Pemraer CTaHJIapTHbIE
npodeccuoHanbHbIe 3a1aun c
MpUMEHEHHUEM 0OIIIENHKEHEPHBIX
3HAaHUU

3aoauu ons camocmoamenvHo2o peueHus.

1./IBa rpamma Bo3/1yxa H300apHO HArpeBaroT OT HyJs 10 ogHOro rpanayca Llenbcus
npu naBienuu 1 armocdepa. [noTHOCTH BO3MyXa mpu 0°C cocrasisier 0,00129 r/em®,
Haiinute paboty pacumpeHus.

2. YeMy paBHO U3MEHEHUE SHTPONUU NPHU NepexoAe | Mo a30Ta U3 COCTOSAHUSA,
COOTBETCTBYIOIIETO HOPMAJIbHBIM YCIIOBUSAM, B COCTOSIHUE, COOTBETCTBYIOIIIEE
CTaHAapTHBIM ycnoBusM, eciau Cp = 7/2 R. Oxapaktepu3syiite criocoObl nepeaadu
B3aMIMHOT'O BJIUSTHUS aTOMOB B OPraHUYECKIX MOJIEKYIax.

3. B rasosoii cmecw, cocrosieii u3 CO, H,O, Hy u CO, , T1e Kak10ro ra3za ObIIo B3STO

10 OTHOMY MOIJTIO, TIPOTEKAET PEAKLIMS C ST Y Yycio moreid




CTpyKTYpHBIN 2JIEMEHT
KOMIICTCHIINU

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O11eHOYHBIE Cpe€acTBa

CO; B cocTostnum paBHoBecus paBHO 0,16. HaliTi KOHCTaHTY paBHOBECHS pEaAKIIUH.
4. IIpu cuntes3e ammuaka npotekaeT peakiust: 3Hyry + Noy = 2NH;3 (. ITpu 298 K nis

sToi peakiuu Kp =6 105, a o I_gga\ug) = - 46,1 xJ»x/mMoab. OLIeHUTH
TEMIIepaTypy, TPy KOTOPOH KOHCTaHTa PABHOBECHS peakiuy OyeT paBHa 1, monaras
YTO TEI10BOM 3((HEKT MPaKTUUECKH HE 3aBUCHUT OT TEMIIEPATYPHI.

5. Ckoubko nporieHToB rautepuna (C3HgOs) Hy)KHO pacTBOPUTH B BOJIE, YTOOBI
JaBJIeHHE BOASHOrO napa 0b110 Ha 1 % HUXKe 1aBIeHUS HACHIIIEHHOTO Mapa BOJBI.
6. OnpenenuTh OTHOCUTENFHOE IOHM)KEHHUE JIABJICHUS Tapa Haj BOAHBIM 10%-HbIM
pactBopoM H3POy.

7. Yncrerii kaamuii satBepaesaet npu 321 °C, a 10%-Hblif pacTBOp BHCMYTa B
KaaMuu — ipu 312 oc, Onpenenurts TEIIOTY MJIaBJICHUS KaJMMUS.

8.JlekamHblil TEMIIEpaTypHBIH K03(D(HUIIMEHT CKOPOCTH peakiiuu paseH 3. Bo
CKOJIBKO pa3 BO3pacTeT CKOPOCTh 3TOM peakliu NPy MOBBIIICHUH TEMIIEPATYPhI OT
30 0 100°C?

9.0mpenenuTs neKkaaHblii KOAGOUIMEHT CKOPOCTU PEAKIIUH C SHEPTUe aKTUBAIIUN
60 x/I>x/MOJb IpU HayaIbHBIX 3HAUEHUSAX TeMreparypsl 20 °C, 1400 °C (B ropHe
JOMeHHOM neun) u 1650 o°Cc (B cTanennaBUILHOM KOHBEpTEpE).

OIIK-1.3

[TpuMeHsieT MEeTO/IbI MOJICTTUPOBAHUS U
MaTeMaTHYECKOTO aHasm3a TSt
pelieHusl 3aJa4  TEOPETHUYECKOTO U
MPUKIIAHOTO XapaKTepa

3aoanue na pewenue 3adau uz npogheccuonanrbHol obracmu (Oomauinee
UHOUBUOYATIbHOE 3a0aHUe)

Hccaenoanne 1

Jlnst peakiiuy BBIMOJIHUTD CIIETYIOIIEE:

1.1.CocTaBUTh ypaBHEHHE 3aBUCUMOCTH OT TEMIIEPATYPhl BETUYMHBI TEILIIOBOTO
addexra \H®; = f(T) u usmenenus sutpornun AS°; = f(T).

1.2.Boruncauts BenuuuHbl  ACp, AH®: 2S%, AG°:; n InK, npu Heckombkux
TeMIIepaTypax, 3HaueHUs KOTOPBIX 334al0TCs TEMIIEpAaTYPHBIM HHTEPBAJIOM U [IIarOM
temrneparyp. [loinydeHHbIe 3HaYeHUS UCIIOJIB3YIOTCSI ITPH MTOCTPOSHUH T'PadUKOB B
koopauHatax ACp—T; AH% —T; AS% —T; AG° — T u InK, - 1/T.

1.3.ITonw3yscek rpapukom InK, — 1/T , BeIBecTu npubnmxeHHoe ypaBHeHue Buaa InK,
=A/T+ B, rtae A, B—nocrosanbie.

HccaenoBanue 2




CTpyKTYpHBIN 2JIEMEHT
KOMIICTCHIINU

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O11eHOYHBIE Cpe€acTBa

2.1. Ucnionp3ys npaswmiio (a3 ['ub06ca, i1t paccMaTprBaEMOM CUCTEMBI OIIPEICITUTh
KoJn4yecTBa (a3, He3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTENEHEH CBOOOIBI.

2.2. OnpeaenuTh BO3MOKHOE HaIlpaBJIeHUE IPOTEKAHUS UCCIIEAYEMOM peakiuu U
PaBHOBECHBIN cocTaB ra30Boil (a3el mpu nasienuu (klla) u remneparype (K). Ilpu
pEIIeHNH 3a]Ja41 UCIIOJIb30BaTh BBIBEIEHHOE B UCCIIEIOBAaHUU | HMIMpPUUYECKOe
ypaBHeHue InK,=A/T+B u nanHble 00 HCXOHOM COCTaBe Ia30BOH (a3bl

2.3. YcTaHOBUTD HANPABICHUE CMEILIEHUS! COCTOSIHUS PaBHOBECHS pacCMaTpUBaEeMOi
CUCTEMBI IIPHU:

a) YBEJIMUCHUU JIaBlieHUs (TIOCTOSIHHASI TEMIIEPATypa);

0) yBEJIMYEHUH TEMIIEPATYPHI (IOCTOSHHOE JIaBJICHHUE).

Haiiaute n3mMeHeHre SHTPONKH NP MPOTEKAHUU PEAKIUH MpU TemrepaType 877 °c
CH4 + 2CO =3C(rp) + 2H0

€CIIU AJI yYaCTHUKOB PEaKIMK U3BECTHBI CIEAYIONINE TEPMOIUHAMUYECKUE
JTaHHBIE:

BCHIGCTBO CH4 CO C(rapq)m) HzO
3298 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

rze a, b, c — ko3 puImeHTs 3aBUCHMOCTH TEIUIOEMKOCTEH YUaCTHUKOB PEAKIUU




0) Ilopsinok mpoBeaeHUs MPOMEKYTOUYHOM ATTECTAIIUM, IOKA3ATEIM U KPUTEPUH
OLlCHUBAHMUSL:

[IpomexyTouHass arrecTalss MO AWCUUIUIMHE BKJIIOYAET TEOPETUYECKUE BOIPOCHI,
MO3BOJIAIONINE OLIEHUTh YPOBEHb YCBOCHHUS OOYYaIOIIMMUCS 3HAHUM, U MPAKTHUYECKUE 3aJaHus,
BBISIBJISIFOIIME CTETIEHb CPOPMUPOBAHHOCTH YMEHUH U BIIaJICHUI, IPOBOAUTCS B (hOpME SK3aMeHa.

DK3aMeH II0 ,HaHHOﬁ JAUCHUIITIMHE IIPOBOAUTCA B YCTHOﬁ (bopMe 10 S5K3aMCHALlMOHHBIM
6I/IJ'IeTaM, Ka)KI[beI M3 KOTOPBIX BKIHOYACT 2 TEOPECTUUCCKHX BOIIpOCa U 3ajayda.

Ioxa3arenu u KPUTECPHUHA OLICHUBAHUSA IK3aMeEHaA:

— Ha OLIEHKY «OTJHYHO» (5 0ayuioB) — o0y4arouiuiicsi 1€eMOHCTPUPYET BBICOKMH YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMAaTHYeCKOoe U INIyOOKoe 3HaHue
y4eOHOro MaTepuajia, CBOOOJHO BBHINOJHSAET MPaKTHUECKUE 3aJaHMsl, CBOOOIHO OIEpUpyeT
3HAaHUSMH, YMEHUSMH, IPUMEHSIET UX B CUTYallUsX MOBBIIIECHHOM CI0KHOCTH.

— Ha OIICHKY «Xxopomo» (4 Oamna) — oOy4aroluiics JEMOHCTPHPYET CpPEAHH YpPOBEHb
Cc(OPMHUPOBAHHOCTH KOMIICTCHIIMA: OCHOBHBIC 3HAHMS, YMCHHS OCBOCHBI, HO JOIMYCKAIOTCS
HE3HAYUTENIbHBIC ONIMOKU, HETOYHOCTH, 3aTPYTHCHHS IPU aHAJTUTUYCCKUX OTePAIIHsX, TEPEHOCE
3HaHWI U YMEHHI HA HOBbIC, HECTAHIAPTHBIC CUTYAIIHH.

— HA OLICHKY «yAO0BJIETBOPUTEIbHO» (3 Oaruia) — o0y4aroniuiicss AeMOHCTPUPYET HOPOTOBBIN
ypoBeHb CHOPMUPOBAHHOCTH KOMITETEHIIHI: B X0JIe¢ KOHTPOJIBHBIX MEPONPUITUN JAOMYCKAIOTCS
OIIMOKHU, TPOSBISAETCS OTCYTCTBHE OTIENbHBIX 3HAHWW, YMEHM, HaBBIKOB, OOydYaroIIuucs
WCIIBITHIBACT 3HAUYUTEIIbHBIE 3aTPYJHEHUS MPH ONEPUPOBAHUM 3HAHUSMU M YMEHUSMH TMPU UX
MEPEHOCE Ha HOBBIE CUTYaLIUU.

— Ha OLICHKY «HEeY/10BJIETBOPUTEIbHO)» (2 6aia) — 00ydaronuiicss IEMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTruuecKoro MaTepuara, I0MyCcKaeT CylleCTBeHHbIC OIUOKH, HE MOXKET MOKa3aTh
HHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.

— Ha OLIEHKY «HeY/A0BJIeTBOPUTEJIbHO» (1 6at) — oOydarouuiics He MOXKET MTOKa3aTh 3HAHUS
Ha YpPOBHE BOCHpPOM3BEIEHUS U OOBSACHEHHS HMHPOpMAIMK, HE MOXET IoKa3aTh
MHTEJJIEKTYaJIbHbIE HABBIKW PEIIEHUS MPOCTHIX 3a/1ad.



