MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

PABOYASA TIPOTPAMMA JUCHUIIJIMHBI (MO YJIS)

OUSHYECKAA XUMUA

Hanpasnenue noaroToBku (CrenuagbHOCTD)
22.03.02 Metannyprus

HanpasnenHocTs (mpoduiib/crieriuanu3anys) nporpaMmbl
VYrpasieHne METauypru4eCKUMU MPEIPUATHSIMHA U TEXHOJIOTMYECKUMHU IPOIIeCCaMu

VYpoBeHs BrIcIIEro o0pa3oBaHus - 0aKajiaBpuat

®opma oOyueHus
OuHas

WUuctutyt/ pakynprer MHCTUTYT METaJUTypruu, MalllMHOCTPOEHUS U MaTepuanooOpaboTKu

Kadenpa Meramutypruu 1 XMUMHYECKUX TEXHOJIOTUI
Kypc 1
Cemectp 2

Maruuroropck

2024 ronx



Pabouas mporpamma cocraiena Ha ocHoBe @I'OC BO - GakanaBpuat 1o HarpaBiIeHHIO
noarotoBku 22.03.02 Mertamnyprus (npuka3 Munoopaayku Poccun ot 02.06.2020 r. Ne 702)

Pabouas nporpamma paccmoTpeHa u onoOpeHa Ha 3aceganpu Kadeapsl Metamnypruu u
xumuuecknx Texnonoruit  09.01.2024, mpoTtoxoi Ne 4

3aB. kadenpoit s A.C. XapueHko

PaGouas nporpamma ogoOpena metoauueckoi komuccueir UMMuM

20.02.2024 r. mpotokoi Ne 4 > .
e
INpencenarens g,//f” < %CaBI/IHOB
PaGouas nmporpamma cocraBicHa:
CT. ipenoaaBaTenb kapeapsl MuXT, C.B.IOguna

PerieH3eHT: Mf
noueHT kadeapsr JINTuM, kaHI. TeXH. HAYK W N.B.MuxankuHa




JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3acenaHud kapeapbl MeTauTypruu ¥ XUMHUYECKHX TEXHOJIOT Ui

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM rofy Ha 3acejanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuszauuu B 2027 - 2028
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTUI

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM ro1y Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

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

HNucuunnuna ®dusnueckas XUMHUS BXOIUT B 00s3aTeNbHYIO 4YacThb Y4eOHOro IjlaHa
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 padorta — 106 akaj. gyacos:
—aynuropHas — 102 akaj. 9acos;
— BHEAyJUTOpPHAs — 4 aKaJ1. 4acoB;

— caMOCTOsITeNIbHAS paboTa — 2,3 aKaj. 4acos;

— B (hopme npakTuaeckoit moarotroBku — 0 aka. yac;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac
CDopMa aTTeCTalluu - 9K3aMEH
AynuropHas ) s
o | womraxTHas pabota E = DopMa TEKyILETo
Pasnen/ Tema 5| (axan wacax) |8 = Bun KOHTPOJIsL Kox
g 8 ©| caMocTosATEeIbHON yCIIeBaeMOCTH H
JACIATUTAHBL 5 [ N KOMITETEHIIUH
O Q9 & paboTsl MIPOMEKYTOYHOM
na6. | mpaxr. | €&
Tek. 'S aTTeCcTallu
3aH. | 3aH. (O =
1. Pazmen 1. Ilpeamer wu
METObl, TMOHATHA U 3aJaud
(hU3HNUECKON XUMHUH
IloaroroBka k
1a00paToOpHOI
pabote Nel,
pabora c
oubnuorpagpuiec
1.1 Xumuueckas KUM MaTepuanam, TTaGopaTopHas pabora OIIK-1.1,
TEpMOJMHAMUKA. 3aKoHbI| 2 6 4 6 IMOJAOTOBKA K Nol P or lf i 011)1 oc OIIK-1.2,
TEPMOJUHAMUKH. BeIoIHEeHUIO PI'P 2Ly poc. OIIK-1.3
Nel
«Tepmonunamuue
CKHH aHau3
XUMHYECKUX
peaKLuii»
HWroro no pazaeny 6 4 6
2. Paszmen 2. Xumuueckoe H
(hazoBoe paBHOBECHE
21 Koncranra
XHUMHYECKOTO Tonroroxa x
. naboparopHoii | JlaboparopHas pabora
PABHOBCCH, €€ cBoHeTna, pabore Ne2 Ne2, yerHbiit ompoc
CII0COOBI BBIPaXKCHHSL. ’ > ’ OIIK-1.1,
Hampasnenune mnponeccos| 2 8 10 8 pabora ¢ cnaua PP Nel .| OIIK-1.2,
oubnuorpagpuuec [« TepmoarHaMHYECKHIA
B HU30TEPMHUIECKUX OIIK-1.3
YCIOBHAX, H30TEpMa KM MaTepHajlaMi.| aHAIN3 XMHYECKHX
ITogroroBka k peaxuuin
peaKIuu Bant-T'odda.
YpaBHeHue n300apsI orgery no PTP 1.
Wroro no pazneny 8 10 8
3. Pazpmen 3.
TepmoauHamMuueckass — TEOpHs
pacTBOpOB
3.1 Crioco6bl BhIpasKeHHS ITogroroBka k
COCTaBa pacTBOpOB. nabopaTtopHOU OMK-1.1
NneanebHsle, peanbhbie| 6 4 6 pabote Ne3, JlaGoparopHast pabora OHK-1.2’
pactBophl. 3akoH Payns, pabota c Ne3, ycTHbIit onpoc OHK-ll 3’
3akoH ['eHpu.OkcTpakuus 6ubmuorpaduuec '
Y 3aKOH pacIpeeNIeHus.. KUM MaTepuagaMu
Uroro no pazaeny 6 4 6




4, Pazgen 4. JImarpammbl
COCTOSTHHS
JIBYXKOMITOHEHTHBIX CHCTEM
41 IIpaBuno ¢as. IloaroroBka k
Crioco0b1 MIOCTPOCHUS JTa00paTOpHOI

OIIK-1.1,
JUarpamMm cocrosHus. 6 10 6 13 pabote Ned, Jlab6opaTopHas paboTta OIK-1.2
Tumst JuarpamMmm ' pabota c Ned, yetHsIit ompoc. OIK-1 3’
COCTOSIHUS JBOMHBIX 6ubmuorpaduuec '
CILJIABOB. KUM MaTepuagaMu
Hroro no pasaeny 6 10 6 1,3
5. Pazgen 5. Xummueckas
KHHETHKA
5.1 OcHoOBBI (opManbHOM
KUHCTHUKH. 3akoH IToxroroBka K
JIEHCTBYIOIINX Macc, nabopatopHoOn OMK-1.1
KOHETAHTA - CKOPOCTH| 5 8 6 8 1 padote Nes, YcrTHBIi onpoc OIIK-1.2,
peakuuu, e€ CBOWCTBa, pabora ¢ OIK-1.3
ompeneneHue.  Peakium oubnuorpagpudec
Pa3INYHBIX MOPSAKOB, HX KUM MaTepuaIaMH
KUHETHKA.
HWroro no pazneny 8 6 8 1
Hroro 3a cemectp 34 34 34 2,3 9K3aMeH
Htoro no aucuumiinae 34 34 34 2,3 9K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

OO0pa3oBarenbHble TEXHOJIOTHH — 3TO LEIOCTHAs MOJeNb 00pa3oBaTeabHOIoO Ipolecca,
CHCTEMHO ONpEACTAIONIas CTPYKTYpy M COJIEp)KaHHE JeATEIbHOCTH OOEHX CTOPOH 3TOrO
nporecca (mpenojaBarenst M CTYAEHTAa), HMEIOIIas LEJIbI0 JOCTHKEHHE IUIaHUPYEMBIX
pe3yibTaTOB € TONPAaBKOM HAa  HMHIMBUAYyaJIbHbIE OCOOECHHOCTH €ro  Y4aCTHHKOB.
TexHOIOrMuyHOCTh y4eOHOro Impolecca COCTOUT B TOM, YTOOBI cAenaTh y4eOHbIH mpolecc
MIOJTHOCTBIO YIIPABIISIEMBIM.

OCHOBHBIMU NpU3HAKaMK 00pa30BaTEIbHON TEXHOJIOIMH B €€ COBPEMEHHOM ITOHUMaHHUH
SIBIISTFOTCSL:

— ZieTallbHOE OIMCaHue 00pa30BaTENbHBIX LIETIeH;

— TIOJTalHOE ONUCcaHue (MPOEKTUPOBAHME) CHOCOOOB JOCTIDKEHHS 3aJaHHBIX
pe3yabTaTOB-LIENEH;

— HCIONb30BaHWE OOpPAaTHOM CBSI3M C MEJIbI0 KOPPEKTUPOBKU 00pa30BaTEIbHOTIO
npolecca;

— TapaHTUPOBAHHOCTH JOCTHTAEMBIX Pe3yJIbTaTOB;

— BOCIPOM3BOJUMOCTh 00Pa30BaTEILHOIO Ipollecca BHE 3aBUCUMOCTH OT MAacTepCTBa
Ipero1aBaTeds;

— ONTUMAJIBHOCTB 3aTPauyuBaEMbIX PECYPCOB U YCHIIUH.

Peanm3anus KOMIETEHTHOCTHOTO MTOIX0/1a PEyCMAaTPUBAET HCIIOJIb30BAHKE B YUEOHOM
npolecce AaKTUBHBIX M HHTEPAaKTUBHBIX (OpPM MPOBEINEHMUS 3aHATHH B COYETAaHUH C
BHEAYIMTOPHOU PabOTOH ¢ 1ebI0 GOPMUPOBAHUS B PA3BUTHS MTPO(ECCHOHATLHBIX HABBIKOB.

TpaauuuonHele o0Opa3oBaTeNbHbIE TEXHOJIOIMU OPHEHTUPYIOTCS Ha OpraHu3aluio
00pa30BaTeNLHOTO  MpOIEcca, NPEANONAraloulyl0 MPSMYI0  TPAHCISALMIO 3HAHUH  OT
npernojiaBaTess K CTyIeHTY (IIPEeUMYLIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-MILIFOCTPATUBHBIX
METOJI0B 00y4eHHUsI). YueOHas AESITEIbHOCTh CTYJ€HTa HOCUT B TaKUX YCJIOBHUAX, KaK IPaBUIIO,
PENpOIYKTUBHBIN XapakTep.

@®opMbl y4eOHBIX 3aHATHUH € UCIIOJIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

WudopmanmonHas JeKnus — TMOCTENOBATEIbHOE H3JIOKEHHE MaTepualia B
JUCLUIUIMHAPHOM JIOTHKE, OCYIIECTBIsIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CpEICTBAMU
(MOHOJIOT MpernoaaBaTes).

JIaGoparopHas paboTa — opranusanus yueOHoi paboThl ¢ peaIbHbIMU MaTe€pUaTbHBIMU U
WHPOPMALIMOHHBIMA OOBEKTaMH, AKCIEPUMEHTANbHAs pPadoTa C aHAJIOTOBBIMH MOJEISIMHU
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. ®usnueckas XuMus: TEPMOJUMHAMHMKA M KMHETUKA [DJIEKTPOHHBIN
pecypc] @ yueonoe mocodbue / b. C. Bokmreiin, M. M. Menzaenes, 10. B. IloxBucHeB. —
OnektpoH. naH. — MockBa @ MUCHUC, 2012. — 258 c¢. — Pexum nocryna:
https://e.lanbook.com/book/47443

2.bopucoB, W. M. Beenenume B ¢usuueckyro xummuro / W. M. DBopucoB. —
Cankt-IlerepOypr : Jlams, 2023. — 216 c. — ISBN 978-5-507-46841-6. — Texkct
anekTpoHusli /[ JlaHb . DNeKTpoHHO-OMOmmoreynas  cuctema. —  URL:
https://e.lanbook.com/book/351932 (mara obpamenus: 06.04.2024). — Pexxum gocrtyma: s
aBTOPU3. I10JIb30BATEIICH.



https://e.lanbook.com/book/47443
https://e.lanbook.com/book/351932

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Xumuyeckass KHHETHKa U afcopOLus @ METOJ. yKa3aHUs [Uisl CTYACHTOB 10
mucruminie "®usnueckas xumus'" / [3. B. Troasauna, C. I1. Kimoukosckwuii, H. HO.

CeeunnkoBa u ap.] ; MI'TY. - Maraurtoropck : MI'TY, 2013. - 1 s1eKTpoH. ONT. JTUCK
(CD-ROM). - URL.: https://host.megaprolib.net/MP0109/Download/MOQObject/278 . - Tekcr :
3JIEKTPOHHBIMN.

2.CeunukoBa H. }O. ®a3oBbie auarpammbl : ydeOHoe mocobue [mns By3oB] / H. IO.
CaeunukoBa, C. B. KOnuna ; MarHuToropckuii rocyJ1apCTBEHHbIN TEXHUYECKUIT YHUBEPCUTET UM.
I'. . Hocosa. - Marauroropck : MI'TY um. I'. . Hocosa, 2023. - 1 CD-ROM. - 3arn. ¢ tuTyn.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/21184 - ISBN
978-5-9967-2718-6. - TekcT : 2JIeKTPOHHBIH.

3.I'opuikoB, B.M. OcHoBbl (usmueckoii xumuu . ydeonuk / B.M. Topmkos, H.A.
Ky3nenoB. — 6-¢ u3n. — MockBa : Jlabopatopus 3nanuii, 2017. — 410 c¢. — ISBN
978-5-00101-539-0. — TekcT : snekrpoHublii // JIaHb : 2IeKTPOHHO-OMOINOTEYHAsS CHCTEMA. —
URL.: https://e.lanbook.com/book/97412

4. TloBepxHOCTHBIC siBJICHUS. AncopOiums : yuebHoe mocodue / A. H. Cmupuos, H. 1O.
CeeunukoBa, C. B. lOnuna, D. B. {ronmpauna ; MI'TY. - Marautoropck : MI'TY, 2017. - 1
9JIEKTPOH. OIIT. JICK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1959 . - ISBN 978-5-9967-0966-3. -
TeKcT : 2eKTPOHHBIH.

B) MeToanyeckue yKazaHus:

1. JTabopaTopHbIi MPAKTHKYM 10 (PU3UIECKON XUMHH : YIeOHO-METOAnYECKoe ocodue /
A. H. Cvmupnos, H. 1O. Ceeunuk, C. B. FOnuna, 3. B. dionpauna ; MI'TY. - Marautoropcek :
MI'TY, 2017. - 1 DIIEKTPOH. OIIT. JICK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20641 . - TekcT : 31eKTPOHHBIIA.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypehl:

IIporpammuoe o0ecneuenne

HaumenoBanue o
1o Ne norosopa Cpox 1eicTBus TUIICH3UN
7Zip CBOOOJHO PACIPOCTPAHIEMOE 06eccpoyHO
FAR Manager CBOOOJHO pacmpoCTpaHIeMOe 0OeccpoyHO
Bbpaysep Yandex [cBoGomHo pacmpocTpaHsiemMoe OECCPOYHO
IIpodeccnonanbabie 0236l JAHHBIX U HH(POPMALMOHHBIE CIPABOYHbIE CHCTEMbI
HasBanue kypca Ccpuika
I7eKTpOHHbIe. pecypert bndmmotern MITY m. https://host.megaprolib.net/MP0109/Web
I'".". HocoBa
Poccmiickas  T'ocynapcrsennas  bubnmorexa. https://www.rsl.ru/ru/4readers/catalogues/
Katanoru
HammonanbHas MHQOpMaMOHHO-aHATUTHYECKAs
cucrema — Poccumiickuit wHnexkc nayunoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PHI)

9 MartepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

MaTepHaano-TeXHqucxoe obOecrieueHue JUCHHUIIIIMHBI BKJIIIOYACT:


https://host.megaprolib.net/MP0109/Download/MObject/278
https://host.megaprolib.net/MP0109/Download/MObject/21184
https://e.lanbook.com/book/97412
https://host.megaprolib.net/MP0109/Download/MObject/1959
https://host.megaprolib.net/MP0109/Download/MObject/20641
https://host.megaprolib.net/MP0109/Web
https://www.rsl.ru/ru/4readers/catalogues/
https://elibrary.ru/project_risc.asp

1. Yuebnas ayautopus Ui IPOBECHUS 3aHATUIN JICKIIMOHHOTO TUIIA OCHAIIIECHA!

- TEXHUYECKHMMH CPEJICTBAMU OOYUYEHMs, CIyXKallUMH Ul MpeACTaBIeHUs ydeOHOH
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. YueOHas ayauToOpus [Uld IpPOBEAEHUS J1abOpaTOpHBIX 3aHATHH «JlabopaTopus
¢du3nUecKoil XUMUM OCHAIIEHA TAOOPaTOPHBIM 000PyIOBaHUEM:

- J1abopaTtopHOE 000pyAOBaHHE (XMMHMUYECKas MOCY[a, PEaKTUBBI, BECHI J1a0OpaTOpHbIE
pasaoruieune BJIP-200, Becobr anextponnsie naboparopusie BK-300, Hu3koremmeparypHas
naboparopHras sekrpornedb SNOL10/10, MarHuTHBIC MEIIATIKH, 3J1. IUTUTKH. ).

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

3. YueOHble ayAMTOpUHU JUISI HPOBEAEHUS MPAKTHUUYECKUX 3aHATHH, TPYNIOBBIX MU
UH/IMBUYAIbHBIX KOHCYJIbTAIlMM, TEKYIIero KOHTPOJS W MPOMEXKYTOYHOH aTTEeCTallHu.
OcHalenue: 10cka, MyJIbTUMEIUIHHBIN TPOEKTOP, IKPaH.

4. YueOHast ayIuTOpHs U TPYNIIOBBIX M WHAMBHUIYATBHBIX KOHCYJIBTAIMH, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTallMy OCHAILICHA!

- KOMITBIOTepHOI TexHHKO# ¢ makeTom MS Office, ¢ mogkitoueHnem k cetu «HTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. [Tomemenue 1t cCaMOCTOSATENLHON pabOThI OCHAIIIEHO:

- KOMITBIOTepHOI TexHHKO# ¢ makeTom MS Office, ¢ mogkiroueHnem k cetu «HTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CIIeMaIM3UPOBAHHON MeOebIo.

6. Ilomemenue A XpaHeHHsT W NPO(UIAKTUYECKOrO OOCIyXKHBaHUA Yy4eOHOTro
000py1I0BaHUS OCHAIIICHO:

- CIIeLUAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMy JJIsl XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTa yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus: yueOHO-MEeTOMUECKON TOKyMEHTAUN U MaTepUaoB.



Ipuioxkenne 1
6 YueOHO-MeTOoaHUYeCKOe o0ecneyeHne caMoOCTOATEIbHOI padoThl 00y4aloIuXCs

ITo mucnmmmbe «®Pusndeckas XUMUs» NPELyCMOTPEHA ayJUTOPHAs U BHEAYAUTOpHAs
caMoCTOATeNbHAs PadoTa 00yJarOIIHXCsL.

CamocrostenbHas pabora mo aucuuiuinHe «®Du3nueckas XHMUsS», HalpaBIeHHAs Ha
yriryOeHue 1 3aKkperieHue 3HaHUH CTYIEeHTa, Ha pa3BUTHE MPAKTHUECKUX YMEHUH, BKIIIOYAET B
cels cremyronye BUabl paboT:

- paboTa C JEKIMOHHBIM MaTepHaJIoM;

- U3y4YCHUE TEM, BBIHECEHHBIX Ha CAMOCTOSITEIIbHYIO TIPOPAOOTKY;
- BBIIIOJIHEHUE JOMAITHUX WHIMBUIYaIbHBIX 33 JaHUH;

- IOJITOTOBKA K JJa00paTOpHBIM padoTam;

- HOATOTOBKA K IK3aMEHY.

Ilepeuenv nadopamopnuvix pabom

1. Ompenenenvie HHTErpaibHON TEIIOTHI PACTBOPEHUS COJIU

2. V3yuenue paBHOBECHs peakIK B3aMMOAEHCTBHSI TBEPOTO YIJIepoa ¢ €ro TMOKCHIOM

3. TpeTuit KOMIIOHEHT B IBYXCIOWHOM KUKOCTH

4. TlocTpoeHue nuarpaMMbl COCTOSIHUS JBYXKOMIIOHEHTHON CUCTEMBI C IBTEKTUYECKUM
IIPEBpaLICHUEM

JOMAIIHEE PACYUETHO-TPA®UYECKOE 3AJIAHUE Nel
«TepmoguHaMUYecKUil aHAIU3 XUMUYECKUX PEAKITUI»

Uccnenosanue 1

Jlnis peakliuy BBIIOJIHUTD CIIEAYIOIIEE:

1.1.CocTaBuTh ypaBHEHHE 3aBUCHMOCTH OT TEMIIEPATYPBI BETMYMHBI TETUIOBOTO P PeKTa
AH®; = f(T) u usmenenus sutponuu 5S°; = f(T).

1.2.Boruncautb BenuuuHbl  ACp, AH®: 2S%;, AG°; n InK, npu Heckombkux
TEMIIepaTypax, 3HaYCHUsI KOTOPBIX 331al0TCSl TEMITEPAaTyPHBIM HHTEPBAJIOM H IIaroM
temmneparyp. [lonydeHHble 3HaU€HUS HCIIONB3YIOTCS TPU OCTPOSHUH TpapHUKOB B KOOPANHATAX
ACp_ T; AH —=T; ASOT -T; AGOT -Tn ll’le - 1T.

1.3.ITomw3ysice rpaduxom InK, — 1/T , BeIBecTn npubauxkeHHoe ypasHenue suja Ink, =
A/T +B, rtne A, B-—mocTrosHHbIE.

Hccnenosanue 2

2.1. Ucnonp3ys mpaswmiio (a3 ['ud6ca, st paccMaTpruBaEMOM CHCTEMBI OIIPEIECTUTh
KOJIn4YecTBa (a3, He3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTEMEeHEH CBOOOIbI.

2.2. OnpenenuTh BO3MOKHOE HalpaBlieHHE TPOTEKaHHUs UCCIIEAYeMOM peaKkIuy U
paBHOBECHBIHN cocTaB ra3oBoi ¢a3sl npu Aasinenuu (klla) u remneparype (K). [Ipu pemennn
3a/1a4 UCII0JIb30BaTh BBIBEJICHHOE B UCCIeN0BaHNM 1 saMnupuyeckoe ypapHeHue InK,=A/T+B  u
JlaHHBIE 00 UCXOJIHOM COCTaBE ra30Bo (pa3bl

2.3. YCTaHOBUTD HaNpaBJICHUE CMEIICHUS COCTOSHUS pPAaBHOBECHUS pacCMaTpPHBAEMOM
CUCTEMBI TIPH:

a) YBETMUYEHUH JIaBJIeHUs (TIOCTOSIHHAS TEMIIepaTypa);

0) yBEJIMYEHUH TeMIIEpaTyphl (IIOCTOSTHHOE J1aBJICHUE).

Cnucok 6onpocoe 01a ycmnozo onpoca:

1. OcHOBHBIE MOHATUS TEPMOJAMHAMUKH.
2. TlepBsrii 3akoH TepMoauHaMuku. [ToHsTHE O TermmoBoM 3¢ dexTe, TermIoTh 00pa3oBaHus,
TOpeHus1, pacTBOpeHus, (pa30BbIX npeBparenuii. 3akoH ['ecca. Pacuersl mo 3akony 'ecca.



ook w

10.
11.
12.

13.

14.
15.
16.

17.
18.

19.

20.

Bnusinue Temneparypsl Ha TEIUIOBOM 3 HeKT.

3akon Kupxroda. Pacuers! TemmoBbix a3pdexton mo 3akony Kupxroda.

BTopoii 3aKOH TEpMOAVHAMUKH.

TepmoauHaMuyeckue QyHKIUM, XUMUYECKUN MOTEHIMAJ, OOIIMEe YCIOBHs PaBHOBECHUS
cucreM. Dueprusi ['mb0ca m sHeprusi ['enbMronpua Kak KPUTEPHH, ONPEICISIONINE
HaIpPAaBJICHUE U NPEAEI IPOTEKAaHUS IIPOLIECCOB B HEU30JIMPOBAHHBIX CUCTEMAX.

[Tonsitue o ¢a3oBOM paBHOBECHH, OCHOBHBIC ONpEACTCHHS (Ha30BOr0 PaBHOBECHS.
[TpaBumno ¢a3 ['m66ca, ero mpuMeHeHHE.

®dazoBoe paBHOBECHE B OJIHOKOMIIOHEHTHBIX CUCTEMAX. VYpaBHeHue
Knaysuyca-Knaneiipona, pacueTsl OCHOBaHHBIE Ha 3TOM ypaBHEHHUE.

VYcnoBusi XUMHUYECKOTO paBHOBECHS. 3aKOH JACHCTBYIOIIUX MacC (TEPMOJUHAMUYECKHIN).
KoHcTaHTa XMMHYECKOrO paBHOBECHSI.

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

Bnusinue teMniepaTypbl Ha KOHCTaHTY PaBHOBECHS.

HanpaBnenue peakuuii B 3aKpbITBIX CHCTEMAax. YPaBHEHHUE HM30TEPMbl XUMHYECKOH
peakuuu Bant-T'odda, ee mpakTuueckue npuinoxeHus. YpaBHEHHE H300apbl-M30X0PbI
peakuuu. Metozpl pacueTa KOHCTaHThI PABHOBECHS.

ITpaBwiio Jle-Illarensbe, ero npakTMYecKoe IpUMEHEHHE. BiusHue naBieHHs Ha
N0JIO’KEHUE paBHOBecHs. PeanbHble ra3pl. Onucanue peagbHbIX I'a30B C UCIOIb30BAaHUEM
BUpHAIbHBIX ypaBHeHHH. Temmeparypa boiinsg. Cmbici BUpHaNbHBIX KO3((UIIMEHTOB.
VYpasHenue Ban-nep-Baanbca. Dddext Ixoyns — Tomrcona. Temmeparypa WHBEPCHH.
CxMKEeHHe ra3oB.

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

Bausinue paznuuHbIx GakTOpoOB Ha PACTBOPUMOCTD.

Mopnenu pacTBOpOB: HjealibHbIE (COBEPILEHHBIE) 1 OECKOHEUHO pa30aBiI€HHbIE PACTBOPSI,
UX OTJINYME OT PEalIbHbIX PaCTBOPOB.

3axonsl Payns u I'enpu. [lapuunansablie MOJsipHBbIE BETMUMHBL, UX ONPEIEICHUE.
CaoiicTBa pa30aBIEHHBIX PaCTBOPOB HE AJIEKTPOIUTOB. J[aBlIeHHue mapa HajJ pacTBOPOM,
TeMIeparypa KUIeHus u 3amep3anusi. OCHOBHBIE MOHATHS XUMUYECKOW KMHETUKH.
Crioco6b1  ompezeneHust cKopocTd peakuud. @dopmanbHas KHHETHKA TI'OMOTEHHBIX
peakuuii. 3akoH aelcTByronmx Macc. [lopsku peakiuii 1 UX MOJEKYIIpHOCTh. Peakiiun
IIEPBOT0, BTOPOTO U N-TO NopsakoB. KuHeTnueckne ypaBHEHUs U1 PEAKLUI Pa3IMUHBIX
MOPSIKOB.

[Tepuon nmonynpespamnienus. KoHcTanTa CKOpOCTH PEAKINM, €€ CBOMCTBA, Pa3MEPHOCTH U
onpezaeneHus. Meroapl onpeneneHus Nopsaka peakuuu. [IoBepXHOCTHOE HaTsKEHUe,
METO/bI €0 U3MepeHus. AJIcopOIus, OCHOBHBIE TIOJIOKEHUS M YpaBHEHHS aZICOPOIIUH.



Ipuio:xxkenue 2

7 OIIeHO‘leIe cpeacrea AJisd MpoBEeACHUSA HpOMe)KyTO‘lHOﬁ aTreCcralnum

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OLlEHOYHbIE CPeACTBA ISl IPOBEACHUA MIPOMEKYTOUHON aTTeCTAlUM:

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! TernoBbix 3¢ ¢dektoB no 3akony Kupxroda.
BTtopoii 3aK0H TEpMOIMHAMHUKH.

TepmoauHaMuyeckne QyHKIMU, XUMUUECKUH MMOTEHIIMAI, OOIHE YCIOBHS
paBHOBecHsl cucteM. DHeprusi [’ m66ca u sneprus ['enbMrosnplia Kak KpUTEPUH,
ONpEACIAIONINE HANPABIEHUE U IIPEIeN IPOTEKaHUsI IPOLIECCOB B
HEU30JIMPOBAHHBIX CUCTEMAX.

[TonsiTHE 0 pa30BOM paBHOBECUH, OCHOBHBIE ONpeeeHNs (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 JEMCTBYIOIIUX Macc
(TepmonuHamuueckuil). KoHcTaHTa XMMHUECKOTO paBHOBECHSI.

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

Hanpasnenue peakuuii B 3aKpbITBIX CUCTEMAaX. Y paBHEHUE U30TEPMBI
xummndeckoi peakiuu 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 nousaTus “pactpop”’. CriocoObl BEIPAKEHHS COCTaBa PaCTBOPOB.

15. Bnusnue pa3nuyHbIX (paKTOPOB HA PACTBOPHUMOCTb.

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

17. 3axounsl Payns u I'enpu. [lapunanbHbie MOJISIpHBIE BETHUUHBI, HX OMPEIEICHUE.

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
TOMOTEHHBIX peakiuil. 3aKOoH JEHCTBYIOIINX 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 PEaKIliy, €€ CBOMCTBA, Pa3MEPHOCTH M OMPEICICHHUS.

26. MeToanl OnpeIeIIeHUs TTOPSIKA PEAKITHH.

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. [moTHOCTH BO3MyXa ITpH 0°C cocrasisier 0,00129 r/cm®,
Haiinute paboty pacumpeHus.

2. YeMy paBHO U3MEHEHUE SHTPONUU NPHU NepexoAe | Mo a30Ta U3 COCTOSAHUSA,
COOTBETCTBYIOIIETO HOPMAJIbHBIM YCIIOBUSAM, B COCTOSIHUE, COOTBETCTBYIOIIIEE
CTaHAapTHBIM ycioBusM, eciu Cp = 7/2 R. Oxapakrepusyiite criocoObl nepeaaun
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

CO3 B cocTosinum paBHoBecus paBHO 0,16. HaliTh 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 KOTOPO KOHCTaHTa PaBHOBECHS peakluu OyaeT paBHa 1, monaras
YTO TEI10BOM 3((HEKT MPaKTUUECKH HE 3aBUCHUT OT TEMIIEPATYPHI.

5. Ckoubko nporieHToB rautepuna (C3HgOs) Hy)KHO pacTBOPUTH B BOJIE, YTOOBI
JaBJIeHHE BOASHOIO mapa 0b110 Ha 1 % HUXKe aBIeHHS HACHIIIEHHOTO Mapa BOJIbI.
6. OnpenenuTh OTHOCUTENFHOE TOHM)KEHUE IaBJICHNUs 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 peakiuu 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
JoMeHHo# 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 sutpornuu 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 YHCIIO CTETIEHEH CBOOOIBI.

2.2. OnpeaenuTh BO3MOKHOE HaIlpaBJIEHUE IPOTEKAHUS UCCIIEAYEeMOM peakliuu 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 namMeHeHne >HTPONUHU MIPH MPOTEKAHUU PEAKINH NPU 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) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

IIpoMexyTouHass arrecTanuss IO AWCLUIUIMHE BKJIKOYACT TEOPETUYECKUE BOIPOCHL,
MO3BOJISIOIINE OLCHUTh YPOBEHb YCBOCHUS O0O0YYAIOUIMMHUCS 3HAHUH, M MPAKTUYECKHUE 3aaHuUs,
BBISBIISIOLINE CTENICHh CPOPMHUPOBAHHOCTH YMEHUH U BIIaICHU, POBOAUTCS B JOpPME IK3aMEHa.

DK3aMeH M0 JaHHOW JHCUUIUIMHE MPOBOJIUTCS B YCTHOM (hopMe MO 3K3aMEHAIMOHHBIM
Owmieram, KaXIbli U3 KOTOPBIX BKIIIOYAET 2 TEOPETUUYECKUX BOMPOCA U 3aj1aya.

Iloxa3arenu u KPUTECPHUHA OLICHUBAHUA IK3aMeEHaA:

— Ha OLIGHKY «OTJHYHO» (5 0ayuioB) — o0y4arouiuiics 1eMOHCTPUPYET BBICOKHMI YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMATHMYECKOe U TIy0OKoe 3HaHue
yueOHOro Martepuanga, CBOOOJHO BBHIMOJHSET MPAKTUYECKHE 3a/laHus, CBOOOIHO ONEpUpyeT
3HAHUSAMHU, YMEHUSMHU, TPUMEHSET UX B CUTYallUAX MOBBIIICHHON CIIOKHOCTH.

— Ha OIICHKY «Xxopomo» (4 Oamna) — oOy4aroluiics JEMOHCTPHPYET CpPEAHH YPOBEHb
c(OPMHUPOBAHHOCTH KOMIICTCHIIMN: OCHOBHBIC 3HAHMS, YMCHHS OCBOCHBI, HO JOIMYCKAIOTCS
HE3HAYUTEIIbHBIC OIMOKH, HETOYHOCTH, 3aTPYAHCHHUS IIPH aHAJTUTHYECKUX OTIEPaIUsX, IEPEHOCE
3HAHWI U YMEHU Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAI[UH.

— HA OLICHKY «yAO0BJIETBOPUTEIbHO» (3 Oaruia) — o0y4aroniuiicss AeMOHCTPUPYET OPOTOBBIN
YpOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIIUI: B X0JI¢ KOHTPOJIBHBIX MEPONPHUSATHHA JOMYCKAIOTCS
OIIMOKH, MPOSBISAETCS OTCYTCTBHE OTHENbHBIX 3HAHUM, YMEHUH, HABBIKOB, OOy4arolIUiics
WCTIBITHIBAET 3HAYUTEINIbHBIE 3aTPYJHECHUS NPU ONEPUPOBAHUMU 3HAHUSIMH U YMEHUSIMU TIPU HX
IIEPEHOCE HA HOBBIE CUTYAIINH.

— Ha OLIEHKY «Hey/10BJIeTBOPUTEJIbHO» (2 6aia) — o0yyaroluiicss IeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, JI0MyCcKaeT CyleCTBeHHbIEC OIMOKH, HE MOKET IMOKa3aTh
MHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MPOCTHIX 33/ad.

— Ha OLICHKY «HeY/JA0BJIeTBOPUTEILHO» (1 6ai) — oOyJaronuiics He MOXKET MOKa3aTh 3HAHUS
Ha YpOBHE BOCHPOM3BEACHUS U OO0BsICHEHHWs HHPOPMAIMK, HE MOXET I0Ka3aTh
WHTEJUICKTyaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1a4.



