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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yuyeOHOM rofy Ha 3acejaHuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2026 - 2027
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTauTypriud U XHMHYECKAX TEXHOJIOTUI

[Iporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peamsanuu B 2027 - 2028
y4eOHOM ro1y Ha 3aceqaHuu Kapeapbl MeTauTypruu ¥ XUMHYECKHX TEXHOIOT Ui

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




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[enbto ocBOeHUS AUCUUIIINHBI «DU3nUecKast XUMUS SIBISIETCS:

JOCTHXKEHHUE BO3MOKHOCTH OMUCHIBATh BPEMEHHOMU X0]1 XUMHUYECKUX
(GU3UKO-XMMHUYECKUX TIPOIECCOB HAa OCHOBE KCXOJHBIX CBOMCTB CHUCTEM M BEIIECTB HX
COCTABJISIIOLIUX, & TAK)KE KOHEYHBIN PE3yJIbTaT COOTBETCTBYIOIIMX IIPOLIECCOB.

2 MecTo TMCHHMIIMHBI (MO/YJIs1) B CTPYKTYpe 00pa3oBaTe/ibHO MPorpaMmMsbl

HNucuunnuna @usnyeckas XUMHUS BXOAUT B 00s3aTeNbyl0 4YacTh Y4eOHOro IjiaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
c(OpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

OO01mas 1 HeOpraHUYECKask XUMUS

duznka

HNudopmarrka u nHHOpMalnOHHbIE TEXHOJIOTUI

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3YyYCHUU TAHHOM NUCIMIUIMHBI OyIyT
HEOOXOUMBI IJIS1 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

OCHOBBI METAITYPrU4e€CKOr0 MPOU3BOACTBA

MarepuanoseneHue

AHanu3 yucioBoi uHpopmaIun

MopenupoBaHue NpoIeccoB U 00bEKTOB B METALUTYPrUu

3 Komnerenuun odyyarouierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJISA) U IVIAHUPYeMbIe pPe3y/IbTaThl 00y4eHHUs

B pesynbrate ocBoeHMs AUCHUILIUHBI (MOIyssl) «Pu3nyeckas XUMUS» 00ydaroluiics
JIOJDKEH 00J1a1aTh CIEAYIOMUMI KOMIICTEHIUSIMU:

KO[[ HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIIN

OIIK-1 Crnocoben pemath 3ama4u NpoGECCHOHATBHOW ACSITENBHOCTU, MPUMEHSST METOIbI
MOJICTTUPOBAHUS, MATEMATHYECKOTO aHAIN3a, €CTECTBCHHOHAYUYHBIC 1 OOIICHH)KCHEPHBIC 3HAHHS

OIlIK-1.1 Hcnone3yeT eCTeCTBEHHOHAy4YHbIE 3aKOHBI M INPUHLUIIBI NP PELICHUH
IIPAKTUYECKUX 3a1a4

OIIK-1.2 Pemaer cranmapTtHele nOpodeccHOHaTbHBIE 3aJaud C IPUMEHEHHEM
00IIIeMHKEHEPHBIX 3HAHUH

OIIK-1.3 [IpuMeHsseT MeTOoAbl MOJEIMPOBAHMS M MAaTE€MaTHYECKOro aHaau3a I
pelIeHns 3aa4 TEOPETUYECKOT0 U MPUKIIAHOTO XapakTepa




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

YUCJIC:

— KoHTakTHas padorta — 106 akaj. 4yacos:
—aynuropHas — 102 akaj. 9acos;

— BHEAyJIUTOpPHAs — 4 aKaJI. 4acoB,

— caMOCTOsITeNIbHAS paboTa — 2,3 aKajl. 9acos;

— B (popme npakTraeckoit moarotroBku — 0 aka. yac;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac
dDopMa ATTECTAallUH - DK3aMCH
AynuropHas 3 =
o | womraxrHas pabota E = ®dopma TeKyIero
= s I Bu KOHTPOJIS
Pasnen/ Tema 3 (B axaj. yacax) g 2 A y P Kon
g & ©f camocTosTensHOI yCIIeBaeMOCTH H
JACIATUTAHBL 5 £ N KOMITETEHIIUH
@) g £ paboTsl MIPOMEKYTOYHOM
Tex. Mab. | MpaKT. zZ aTTecTalyu
3aH. | 3aH. |Q &
1. Pazmen 1. Ilpeamer wu
METOABI, TOHATUS U 33/a4u
(hU3HNUECKON XUMHUH
IloaroroBka k
1a00paToOpHOI
pabote Nel,
pabora c
oubnuorpagudec
1.1 Xumuueckas KHM MaTepuaiam, OIIK-1.1,
JlaGoparophast pabota
TEPMOJMHAMUKA. 3aKoHbI| 2 6 4 6 IMOJITOTOBKA K Nol. VOTHBI OMDOC OIIK-1.2,
TEPMOJUHAMHUKH. BeIOTHEeHUIO PI'P ahy poc. OIIK-1.3
Nel
«Tepmonunamuue
CKHI aHaIn3
XUMHYECKUX
peaKLuii»
HWroro no pazaeny 6 4 6
2. Pazmen 2. Xumuueckoe u
(hazoBoe paBHOBECHE
2.1 Koncranra
IloaroroBka k
XHUMHYECKOTO N
. nabopatopHoit | JlaGopaTopHast padoTta
paBHOBECHS, €€ CBOICTBA, o
pabore Ne2, Ne2, yerHslii onpoc,
CIIOCOOEBI BEIPaKCHHS. OIIK-1.1,
H pabota ¢ cnaga PI'P Nel
anpaBsJIEHUE TIPOLIECCOB| 2 8 10 8 6uG T .| OIIK-1.2,
B H3OTEPMHTIECKHX nonorpaduuec |«TepMoauHaMUUECKUit OITK-1.3
KUM MaTepuajaMu.| aHaJIn3 XUMHYECKUX
YCIIOBHSIX, u30TEepMa .
IToaroroBka k peaxuuin»
peaxIumn Bant-T'odda.
oruery o PI'P 1.
YpaBHeHHE n300apbl
Wroro no pazneny 8 10 8
3. Paznen 3.
TepmoauHamMuueckass — TEOpHs
pacTBOpOB
3.1 Crioco6bl BhIpasKeHHS ITogroroBka k
cocraBa pacTBOpOB. nabopaTtopHOU
OIIK-1.1,
NneanebHsle, peanbhbie| 6 4 6 pabote Ne3, JlaGoparophas pabora OIK-1.2
pactBopbl. 3akoH Payns, pabora c Ne3, ycTHbIit onpoc OHK-ll 3’
3akoH ['eHpu.DKcTpakuus 6ubnuorpaguuec '
Y 3aKOH paclpeeiIcHusI. KHM MaTepuaiaMu
HWroro no pazneny 6 4 6




4, Pasgen 4.
COCTOSTHUS
JIBYXKOMITOHEHTHBIX CHCTEM

Junarpammel

41 IIpaBuno ¢as. IloaroroBka k
CriocoOsI MTOCTPOCHHUS nabopaTtopHoOn

OIIK-1.1,
JUarpamMm cocrosHus. 6 10 8 pabote Ned, Jlab6opaTopHas pabota OIK-1.2
Tumst JuarpamMmm pabota c Ned, yetHbIit ompoc. OIK-1 3’
COCTOSIHUS JBOMHBIX 6ubmuorpaduuec '
CILJIABOB. KUM MaTepuagaMu
Hroro no pasaeny 6 10 8
5. Pazgen 5. Xummueckas
KHHCTHKA
5.1 OcHoOBBI (opManbHOM
KUHCTHUKH. 3akoH IToxroroBka K
JIEHCTBYIOIINX Macc, nabopatopHoOn OMK-1.1
KomeTanTa - - CKOPOCTH| 5 8 6 6 2,3 padore Je3, VYerHEIi onpoc OIIK-1.2,
peakuuu, e€ CBOWCTBa, pabora ¢ OIK-1.3
ompeneneHue.  Peakium oubnuorpaduyec
Pa3INYHBIX MOPSAKOB, HX KM MaTepuaIaMH
KUHETHKA.
HWroro no pazneny 8 6 6 2,3
Hroro 3a cemectp 34 34 34 2,3 9K3aMeH
Htoro no aucuumiinae 34 34 34 2,3 9K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

OOpa3oBarenbHble TEXHOJIOTUU — 3TO LIEJIOCTHAs MOAEIb 00pa30BaTEIbHOIO Ipolecca,
CHCTEMHO OIIpeaeIstonmas CTPYKTYpY M COAEp)KaHUE JEsITeIbHOCTH OOEHX CTOPOH 3TOTO
nporecca (IpernojaBaTenss M CTYAEHTA), HMMEIOLIAs LEIbI0 JOCTH)KEHUE IUIAHUPYEMbIX
pe3yibTaToOB C TMOMPABKOM HAa WHAMBUAYyalIbHbIE OCOOCHHOCTH €ro  y4acTHUKOB.
TexXHOJOrMYHOCTh Y4EOHOIo Ipolecca COCTOMT B TOM, 4TOOBI caenaTh Y4eOHBIH Ipolecc
MOJTHOCTBIO YIIPABIISIEMBIM.

OCHOBHBIMU IIpU3HAKaMU 00Pa30BaTEIbHON TEXHOJOTHH B €€ COBPEMEHHOM IIOHUMAHUU
SIBIISTFOTCSL:

— JieTalbHOE ONMCaHUe 00pa30BaTENIbHBIX LIEeH;

— TMO3TanmHOe omnucaHue (MPOEKTUPOBAaHME) CIOCOOOB JOCTMDKEHHUS — 3a/aHHBIX
pe3yabTaTOB-LIENEH;

— HCIIOJIb30BAaHHE OOpaTHOM CBSI3M C LENBbI0 KOPPEKTUPOBKU 00pa30BaTENLHOTO
nporecca;

— TapaHTUPOBAHHOCTH JJOCTHTAEMBIX PE3yJIbTaTOB;

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

— ONTUMAJIBHOCTB 3aTPauyUuBaEMbIX PECYPCOB U YCHIIUH.

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

TpaauuuonHele 00pa3oBaTelbHblE TEXHOJIOIMH OpPUEHTHPYIOTCS HA OpraHU3alLUI0
00pa30BaTeNbHOTO  TPOLIECCa, MPEANOJNATAIONIYI0 TMPSAMYIO  TPAHCISIUIO 3HAHUH  OT
npenojiaBaTesns K CTyIeHTY (IIPEeUMYIECTBEHHO Ha OCHOBE OOBSICHUTENbHO-UIUTIOCTPATUBHBIX
METOJI0B 00y4eHUs1). YueOHas AeATeIbHOCTh CTYJ€HTa HOCUT B TaKUX YCJIOBUSX, KaK IPABUIIO,
PENpOIYKTUBHBIN XapakTep.

®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIA:

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

JIaGoparopHas paboTa — opranu3anus y4eOHoi paboThl ¢ peallbHBIMU MaTepHaIbHBIMU U
WHPOPMALIMOHHBIMA O0BEKTaMH, OJKCIIEPUMEHTaJIbHAs paboTa ¢ aHaJOrOBBIMH MOJCIISIMH
peabHBIX OOBEKTOB.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI padoThl 00y4arommXxcst
IIpencrasneno B npuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHHs IPOMEKYTOYHOM aTTecCTAMN
[IpencraBieHbl B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE ObecnevyeHue TUCIUITHHbBI (MO1YJIs1)

a) OcHoBHas1 IMTEpPaTypA:

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

2. ®usnueckas xumus : yaeOHoe nocodue / . B. Tronpauna, C. I1. Knoukosckwii, H. TO.
CeunukoBa u ap. ; MI'TY. - 2-e uzn. - Marautoropck : MI'TY, 2017. - 127 c. : wun., quarp.,
rpad., TabII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514
311/3506.pdf&view=true - MakpooObeKkT. - TeKCT: NMeKTpOHHBIA. - MMeercs medyaTHBIN

ammamnT



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) JlonoJiHUTE IbLHASA JIATEpaTypa:

1. Xuimuueckass KHHETUKA U aJICOPOLIMSI: METOJI. YKa3aHUs ISl CTYJCHTOB IO JTUCIUILIHHE
"Ousuueckas xumus" / [D. B. drwonpauna, C. I1. Kmoukosckuii, 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. - CBEICHUS TOCTYITHBI
taxke Ha CD-ROM.

2.IToBepxHOCTHBIE siBICHUS. AncopOums : yueOHoe mocobue / A. H. Cmupnos, H. O.
Cgeu-aukoBa, C. B. IOnuna, 3. B. Monpauna ; MI'TY. - Marautoropck : MI'TY, 2017. - 1
anek-tpod. ont. guck (CD-ROM). - 3Barn. ¢ tutyn. 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 noctynssl Takke Ha CD-ROM.

3. TopuikoB, B.M. OcHoBbl ¢usuueckoit xumuu : ydeOHuk / B.W. Topmkos, N.A.
KysnenoB. — 6-¢ uzn. — MockBa : Jlabopatopus 3nanumii, 2017. — 410 c¢. — ISBN

978-5-00101-539-0. — TekcT : anexkrpoHHbli // JIaHb : 3JIeKTPOHHO-OMOIMOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/97412

B) MeToaunyeckue ykasaHus:

1. JTabopaTopHbIi MPAKTHKYM 110 (PU3UIECKON XUMHH : YIeOHO-METOInYECcKoe mocodue /
A. H. Cmupnos, H. O. Ceeunukosa, C. B. FOnuna, 3. B. onpauna ; MI'TY. - Marautoropcx :
MI'TY, 2017. - 1 osnektpon. ont. auck (CD-ROM). - 3arm. ¢ tutyn skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136
592/3177.pdf&view=true - MakpooObekT. - Tekct : 3neKTpoHHBIH. - CBEICHHS OCTYITHBI
takke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpamMmmHoe oGecrnieueHue

Haumenosanue .
10 Ne norosopa Cpok aeicTBus TULEH3UN
7Zip CcBOOOJIHO 0eCCpOUHO
FAR Manager [cBoGoanHO 0eCCpovHO
Bpaysep Yandex|cBo6oto 06eccpoyHO
IIpodeccnonanbubie 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHbIC CHCTEMbI
HasBanue xypca Cchblika
DnekTponHbie pecypchl oudaunorexku MI'TVY |https://magtu.informsystema.ru/Marc.htmi?local
uMm. ['.11. HocoBa e=ru
Pocenuiickas T'ocy napeTsennas Guomotexa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru
denepasibHOE rocy1apCTBEHHOE
oropkeTHoe  yupexaenne «Denepanbubiit| URL: http://wwwl fips.ru/
WHCTUTYT MIPOMBILIIIEHHOM

WudopmaronHas cucrema - EqUHOE OKHO
JOCTYyIA K MHPOPMAIIMOHHBIM PeCypcaM
ITouckoBas cucrema Axagemus Google
(Google Scholar)

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

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://magtu.informsystema.ru/Marc.html?locale=ru
https://magtu.informsystema.ru/Marc.html?locale=ru
https://www.rsl.ru/ru/4readers/catalogues/
http://www1.fips.ru/
http://window.edu.ru/
https://scholar.google.ru/

HanmonansHas nH(})OpPMaAITMOHHO-aHATUTUYECKAS
cucreMa — POCCUICKUI MHIIEKC HAYYHOTO LIUTUPOBAHUS
(PVIHIT)

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TUCIUIINHBI (MOLYJIf)

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

MarepuanbHO-TEXHUYECKOE 00ecTIiedeHUe AUCIIUIUINHBI BKITIOYACT:

1. VueOnast aynuTopus JUis IPOBEICHNS 3aHATHI JIEKIIMOHHOTO TUITA OCHAIIICHA:

- TEXHUYECKHMMH CPEICTBAMU OOYYCHHMS, CIYKALIMMHU Ui MPEJCTAaBICHUA Y4eOHOI
uHpopManuy OOJBIIONH ayTUTOPUHU: MYJIBTUMEIMHHBIMU CpEICTBA XpaHEHHA, INepeladd U
npeCcTaBiIeHUs y9eOHOH nH(pOopMaInu;

- CIICIMATM3UPOBAHHON MEOEIbIO.

2. YuebHas ayauTopus Ui TpoBeneHHs NabopaTOpHBIX 3aHATHH «Jlaboparopus
bu3HYecKoil XUMHMY» OCHAIIIEHA JTA00PaTOPHEIM 000pPYIOBaHHEM:

- 1aboparopHOe 000pynOBaHHE (XMMHUYECKas MOCYyJa, PEaKTHUBBI, BEChl JaOOpaTOpHBIC
paBHoruieune BJIP-200, Becwr anextponnsie saboparopasie BK-300, HuzkoTemmepaTypHas
naboparopuas ekrpornedb SNOL10/10, MarHuTHbIC MEIIATIKH, 3J1. TUTUTKH. ).

- CIICIMATM3UPOBAHHON MEOEIIbIO.

3. YueOHbIe ayAWTOPUHM [UIS TPOBENCHHS MNPAKTUYECKUX 3aHATHUH, TPYIIOBBIX U
WHIIMBUIyaIbHBIX KOHCYJIBbTAllUH, TEKYIEro KOHTPOJS ¥ TIPOMEXKYTOYHOM aTTECTaIHH.
OcHallenue: 10cKa, MyJIbTUMEUIHBINA IPOEKTOP, IKPaH.

4. YyeOHast ayqUTOPHsI ISl TPYIIIOBBIX Y WHAWBUAYAJIbHBIX KOHCYJIBTAIUH, TEKYIIEro
KOHTPOJISI M TPOMEKYTOUHOM aTTECTallMy OCHAIIICHA!

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

- CIICIMATM3UPOBAHHON MEOEIbIO.

5. [Tomemienue yist CaMOCTOSITENIBHOM PaOOThI OCHAIIICHO:

- KOMITBIOTepHOI TexHuKoit ¢ maketom MS Office, ¢ nmonkirouenuem k cetu «MHTEpHET
U C JOCTYIIOM B BJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CTIeMAIN3UPOBAHHON MEOETIBIO.

6. Ilomemenne st XpaHEHHS € TPOQPHIAKTHUECKOTO OOCITY)KHBAaHHS y4eOHOTO
000py/I0BaHUS OCHALIECHO:

- CHIeMaIM3UPOBAHHON MEOEIbIO: CTeITaKaMH1 JJIsl XpaHEeHUs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl pEMOHTA y4eOHOTro 000py10BaHMS;

- mkadamu I XpaHeHus yaeOHO-METOAMYECKON TOKYMEHTAINN 1 MaTEPUAIOB.
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IIpunoxenne 1
6 YueOHO-MeTOAHYECKOe o0eceyeHrne CaMOCTOATEIbHOI padoThl 00y4aloIUXCsH

[To gucumminHe «®du3nveckas XUMHUS» HPEIyCMOTPEHA ayAUTOPHAs W BHEAYIUTOPHAs
caMocCTosTeNIbHas paboTa 00ydJaroIIMXCs.

CamocTtosTenbpHass pabotra mo auciuiuinHe «®du3udeckas XHMHS», HalpaBleHHAs Ha
yrayOeHne U 3aKperieHne 3HAHUN CTYyJIeHTa, Ha Pa3BUTHE MPAKTUYECKUX YMEHUH, BKIIIOUALT B
ce0s cienyronue BU bl padoT:

- paboTa ¢ JEKIIMOHHBIM MaTePUAJIOM;

- I3YYCHHE TEM, BBIHECEHHBIX Ha CAMOCTOSATEIBHYIO TPOPadOTKY;
- BBIMOJIHEHUE OMAIITHUX UHAMBHYaIbHbBIX 3aaHU;

- MOJAOTOBKA K JIA0OpaTOPHBIM paboTam;

- IOITOTOBKA K 9K3aMEHY.

Ilepeuenv nadopamopnvix pabom

1. Ompenenenue HHTErpaibHON TEIIOTHI PACTBOPEHUS COJIU

2. V3yuenue paBHOBECHs peakIK B3aMMOAEHCTBHSI TBEPOTO yIJIepoa ¢ €ro TMOKCHI0M

3. TpeTuit KOMIIOHEHT B IBYXCIOWHOM KUIKOCTH

4. TlocTpoeHue quarpaMMbl COCTOSIHUS ABYXKOMIOHEHTHOM CUCTEMBI C 3BTEKTHUECKUM
IIpEBpaICHUEM

JOMAIIHEE PACYHETHO-TPA®OUYECKOE 3AJJAHUE Nel
«TepmoguHamMu4yecKril aHAIU3 XUMUYECKUX PEAKITUI»

Hccnenosanue 1

Jlis peakiuy BBIIOJIHUTD CIIEAYIOIIEE:

1.1.CocTaBuTh ypaBHEHHE 3aBUCHMOCTH OT TEMIIEPATyphl BETMYMHBI TEIUIOBOTO Y heKTa
AH®:= {(T) u usmenenus surporuu AS°; = f(T).

1.2.Berancnuts BemumunHbl  ACp, AHr aS°:, AG°:r u InKp nmpu Heckompkux
TEMIIepaTypax, 3HAYCHUsI KOTOPHIX 33al0TCSl TEMITEPATypPHBIM HHTEPBAJIOM U IIarOM
temmneparyp. [lonydyeHHble 3HaU€HUS HCIIOJIB3YIOTCS IPU MOCTPOSHUH T'papUKOB B KOOPAWHATAX
ACp—T; aAH®: = T; AS°% —T; aG° — T u InK, — 1/T.

1.3.ITonw3ysich rpadukom InK, — 1/T , BeiBecTn npubnamkeHHoe ypaBHeHue Buja InK, =
A/T+B, rtne A, B-—1mocTrosHHEIE.

Hccnenosanue 2

2.1. Ucnonb3ys npaswmio (a3 ['ud6ca, st paccMaTpuBaeMOil CUCTEMBI OIIPEIETUTh
KoJIn4ecTBa (a3, He3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTEMEHEH CBOOO/IbI.

2.2. OnpenenuTh BO3MOKHOE HaIlpaBJIEHUE IPOTEKAaHUS UCCIIEAYEMOM peakiuu U
paBHOBECHBIH cocTaB ra3oBoil (a3sl npu nasienuu (klla) u remneparype (K). Ilpu pemenun
3aJ1a4uM UCMOJIb30BaTh BHIBEICHHOE B McclieioBaHuU 1 amnupuueckoe ypasHenue InKp=A/T+B u
JTaHHbIe 00 UCXOTHOM COCTaBe ra3oBoil (a3bl

2.3. YCTaHOBUTH HaIlpaBJIEHUE CMEIICHUS COCTOSIHHS PABHOBECHS pACCMATPUBAEMON
CUCTEMBI TIPHU:

a) yBEJIMUEHUU J1aBJIeHUs (MIOCTOSIHHAS TEMIIEpaTypa);

0) yBeIMUEHUH TeMIepaTypbl (IOCTOSIHHOE JJaBJICHUE).

Cnucok 6onpocog 01sa ycmHuoz2o onpoca:

1. OcHOBHBIC MOHATHS TEPMOAMHAMUKH.
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10.
11.
12.

13.

14.
15.
16.

17.
18.

19.

20.

[TepBbiii 3ak0oH TepMoanHAMUKH. [IoHATHE O TeIOBOM 3 deKTe, TeIIOTH 00pa3oBaHMs,
TOpeHus, pacTBOpeHusl, pa30oBbIX npeBparnieHuii. 3akon ['ecca. Pacuersl mo 3akony I'ecca.
Bnusiaue Temnepatypsl Ha TEII0BOH 3¢ deKT.

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

BTopoii 3aKOH TEpMOAVHAMUKH.

TepMmoannamMuyeckue QPyHKIUHA, XUMUYECKHI MOTEHLIUAJ, OOIIMe yCIOBUS PaBHOBECHS
cucreM. DHeprusi ['mb0ca m sHeprusi ['enbMrosipia Kak KPUTEPHH, OIPEICIISIONIHNE
HaIpaBJIEHUE U Mpeaes NPOTeKaHUs MPOIECCOB B HEU3OIUPOBAHHBIX CHCTEMAX.

[Tonsitue o ¢a3o0BOM paBHOBECHH, OCHOBHBIC ONpeACNeHHS (Ha30BOrO PaBHOBECHS.
[TpaBumno ¢a3 ['m66ca, ero mpuMeHeHHeE.

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

VYcnoBusi XMMHUYECKOTO paBHOBECHS. 3aKOH JACHCTBYIOIIUX MacC (TEPMOJUHAMUYECKHUIN).
KoHncTanTa XuMI4ecKkoro paBHOBECHSI.

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

Bnusinue temnepaTypsl Ha KOHCTaHTY PaBHOBECHSL.

HanpaBnenue peakuuii B 3aKpbITBIX CHCTEMAx. YPaBHEHUE H30TEPMbl XUMHYECKOU
peakiuu Bant-I'odda, ee nmpakTrueckue NpUIOKeHUs. YpaBHEHHE H300apbI-U30XOPbI
peakuuu. Metozabl pacyeTa KOHCTAaHTbl PABHOBECHSL.

[TpaBuno Jle-lllarenbe, ero mpakTHUeCKOe MpUMEHEHUE. BnusHue naBiIeHHS Ha
N0JIO’KEHUE paBHOBecHs. PeanbHble ra3pl. OnucaHue peagbHbIX I'a30B C UCIOIb30BAaHUEM
BUpHAIBbHBIX ypaBHeHUU. Temmeparypa boins. CMbicn BUpHAIBHBIX KO3()(PHUIIMEHTOB.
VYpaeHenue Ban-nep-Baanbca. Dddexr Ixoyns — Tomrcona. Temmeparypa WHBEPCHH.
CxMKEeHMe ra3oB.

Omnpenenenue noHsATHs “pactBop’. CriocoObl BRIpaXKEHUsI COCTaBa pacTBOPOB.

Bnusinue pa3nuyabix pakToOpoB Ha PaCTBOPHUMOCTb.

Mopnenu pacTBOpOB: HjealibHbIE (COBEPILEHHBIE) U OECKOHEUHO pa30aBiI€HHbIE PACTBOPSI,
UX OTJINYHME OT pealbHBIX PACTBOPOB.

3axonsl Payns u I'enpu. [lapuunansabie MOJIipHBIE BETMUMHBL, UX ONPEIEICHUE.
CpoiicTBa pa30aBiIEHHBIX PaCTBOPOB HE AJIEKTPONUTOB. JlaBiIeHHe mapa HajJ pacTBOPOM,
TeMIepaTypa KUMeHus u 3amep3anusi. OCHOBHBIE MOHATHS XUMUYECKOW KMHETUKH.
CriocoOb1  ompezieneHust CKOpocTH peakuuu. DopmanibHas KUHETHKa T'OMOT€HHBIX
peakuuii. 3akoH AelcTByronMX Macc. [lopsku peakiuii 1 UX MOJEKYIApHOCTh. Peakuun
IIEPBOTO, BTOPOIO U N-TO NnopsAakoB. KuHeTnueckne ypaBHEHUs U1 PEAKLUI PA3IMYHBIX
MOPSIKOB.

[Tepuon monynpespanienus. KoHcTaHTa CKOpOCTH pEeaKIUM, €€ CBOMCTBA, Pa3MEPHOCTH U
onpezaeneHusi. Meronpl omnpeneneHus nopsaka peakuuu. [IoBepXHOCTHOE HATsSKEHUeE,
METO/IbI €0 U3MepeHus. AJICopOIus, OCHOBHBIE TIOJIOKEHUS M YpaBHEHHSI aZICOPOIIUH.
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7 OIIeHO‘leIe cpeacrea AJisd MpoBEeACHUSA HpOMe)KyTO‘lHOﬁ aTreCcralnum

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPEACTBA ISl POBEACHUS MPOMEKYTOUHON aTTeCTAlUM:

CTpyKTYpHBIH 2JIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHbIE CpescTBa

OIIK-1 Cnocoben peuiaTh 3aaa4u HpO(beCCHOHaHBHOfI ACATCIBHOCTH, ITPUMCHASA METOAbI MOACIIMPOBAHUA, MAaTEMAaTUYCCKOI'O aHaIn3a,
CCTCCTBCHHOHAYYHBIC U OGLL[CI/IH)KeHepHBIe 3HaHUA

OIIK-1.1

HCHOJ’ILSyeT C€CTCCTBCHHOHAYYHBIC
3aKOHbI W NPUHOUIIBI IIPpH PCUHICHUN
IPAaKTUYCCKUX 3aaa4

HpHMepHLIC BOIIPOCHI K 3K3aMCHY:

1.
2.

SRSl

10.
11.
12.

OcHOBHbIE IOHATHS TEPMOANHAMUKH.

[TepBsiit 3akoH TepMoanHaMuky. [ToHsTHE O TemmoBoM 3¢ deKTe, TErIOThI
o0Opa3oBaHUs1, TOPEHUs, paCTBOpEHUs, (a30BbIX IpeBpanieHuii. 3akoH ['ecca.
Pacuersl o 3akony I'ecca.

Bnustaue TemriepaTypsl Ha TEIUIOBOU AP QEKT.

3akon Kupxroda. Pacuets! TernoBsix 3¢ dektoB no 3akony Kupxroda.
BTtopoii 3aK0H TepMOIMHAMHUKHU.

Tepmoannamuyeckue GyHKIIUN, XUMHUYECKHUI MOTEHIINAT, OOIIHEe YCIOBUS
paBHOBecHsl cucteM. DHeprust ['mb6ca u sneprust ['enbMrosnplia Kak KpUTEpUH,
ONpEACIAIOIINE HAPABIEHUE U ITPEIeN IPOTEKaHUsI IPOLIECCOB B
HEU30JIMPOBAHHBIX CUCTEMAX.

[TonsiTHE O pa30BOM paBHOBECUH, OCHOBHBIE ONpeieeHNs (Hha30BOro
paBHoBecusl. [IpaBuno ¢a3 ['m06ca, ero npruMeHeHue.

da30B0O€ paBHOBECHE B OJTHOKOMIIOHEHTHBIX CHCTEMaX. Y paBHEHHE
Knaysuyca-Knaneitpona, pacueTsl OCHOBAHHBIE HA TOM ypaBHEHHUE.
VYcnoBus XMMUUYECKOTO PaBHOBECHUS. 3aKOH JAEMCTBYIOIIUX Macc
(TepmoguHamuueckuil). KoHcTaHTa XMMHUECKOTO paBHOBECHSI.

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

Hanpasnenue peakuuii B 3aKpbIThIX CUCTEMaX. Y paBHEHUE U30TEPMBI
xummnueckoi peakunu Bant-I'odda, ee npakruueckue npunoxeHus.




CTpyKTYpHBIN 2JIEMEHT
KOMIICTCHIINU

[Tnanupyemble pe3yiabTaThl O0yUeHHs

O11eHOYHBIE Cpe€acTBa

VYpaBHeHHE N300apbI-U30XO0PhI peakuu. MeToabl pacueTa KOHCTaHThI
paBHOBECHS.

13. Tlpaswio Jle-Illarenbe, ero mpakTHYecKoe MpUMEHEeHHE. BiiusHue 1aBieHus 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, UX OTIUYHE OT PEAIbHBIX PaCTBOPOB.

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

18. CgoiicTBa pa30aBIIEHHBIX PACTBOPOB HE JIEKTPOJIUTOB. JlaBiieHHe TTapa Hal
pacTBOpPOM, TeMIIepaTypa KUMIEHUS U 3aMEeP3aHHUsL.

19. OcHOBHBIC IOHITHS XUMHUYECKONH KHHETUKHU.

20. Crnoco0bl onpeneneHus: CKOpocTH peakiuu. opmanbHas KHHETHKA
TOMOTEHHBIX peakiuil. 3aKoH JeHCTBYIOIIUX Macc.

21. Tlopsoxu peakiuii U UX MOJEKYJISIPHOCTb.

22. Peakuuu nepBoro, BTOPOro M N-ro MOPsAKOB.

23. Kunernyeckue ypaBHEHHUs JUJIsl peaKUUN Pa3IUYHBIX MOPSIKOB.

24. Tlepuon moynpeBpaIieHus.

25. KoHcTaHTa CKOpOCTH pEaKiliy, €€ CBOMCTBA, pa3MEPHOCTHU U OIPEICICHHS.

26. MeTobI OpeIeIIeHHUs TTOPSIKA PEAKIIHH.

OIIK-1.2

Pemraer CTaHJIapTHbIE
npodeccuoHanbHbIe 3a1aun c
MpUMEHEHHUEM 0OIIIENHKEHEPHBIX
3HAaHUU

3aoauu ons camocmoamenvbHo20 peueHus.:

1./IBa rpamma Bo3yxa U300apHO HarpeBaroT OT HyJs 10 ogHoro rpaayca Llenscus
npu naBiaerun 1 atmocdepa. ITnotHOCTH Bo3myxa mpu 0°C cocrasnser 0,00129 r/em®,
Haiinure paboty pacumpenus.

2. YeMy paBHO H3MEHEHHE SHTPOITUH TIPH TIepexo/ie 1 Mo a30Ta U3 COCTOSIHUS,
COOTBETCTBYIOIIIETO HOPMaJIbHBIM YCIOBHUSIM, B COCTOSIHHE, COOTBETCTBYIOIIIEE
CTaHAapTHBIM ycioBusM, eciau Cp = 7/2 R. Oxapakrepusyiite criocoObl nepeaaun
B3aMIMHOT'O BJIUSTHUS aTOMOB B OPraHUYECKUX MOJIEKYIax.

3. B rasosoii cmecw, cocrosieit u3 CO, H2O, Hz u CO2 , rie Kaxa0ro rasa ObIIo B3STO

10 OTHOMY MOIJTIO, TIPOTEKAET PEAKLIMS C S IEFL2 < Y Yycio moreid




CTpyKTYpHBIN 2JIEMEHT
KOMIICTCHIINU

[Tnanupyemble pe3yiabTaThl O0yUeHHs

O11eHOYHBIE Cpe€acTBa

CO2 B cocTosinum paBHoBecus paBHO 0,16. HaliTi KOHCTaHTY paBHOBECHS pEaKIIUH.
4. ITpu cuaTe3e ammuaka nmpotekaet peakius: 3Har) + Nowy = 2NH3 (. [Tpu 298 K st

aToM peakiuu Kp =6 ¢ 10%, a A l_gga\ug) = - 46,1 x/[»x/moinb. OLeHUTH
TEMIIepaTypy, TPy KOTOPO KOHCTaHTa PABHOBECHS peakiiuy OyeT paBHa 1, monaras
YTO TEIUIOBON AP PEKT NPaKTUUECKU HE 3aBUCUT OT TEMIIEpPaTyphl.

5. Cxonbko npornentoB raunepuna (C3HgOs) Hy:)KHO pacTBOPUTH B BOJE, YTOOBI
JlaBJIEHUE BOASIHOTO Mapa O0b10 Ha 1 % HUKe AaBICHMS HACBIIIEHHOTO ITapa BOJBI.
6. OnpenenuTh OTHOCUTENFHOE IOHM)KEHUE JIaBJICHUS Tapa Haj BOAHBIM 10%-HbIM
pactBopoM H3POys,

7. YUncreii kaamuii 3atBepaenaet npu 321 °C, a 10%-Hblii pacTBOp BUCMYTa B
KaaMuu — 1ipu 312 oc. Onpenenuts TEIIOTY MJIaBJICHUS KaJMMUS.

8.Jlekamublii TeMIIepaTypHBIH K03(D(UIIMEHT CKOPOCTH peakiuu paseH 3. Bo
CKOJIBKO pa3 BO3PACTET CKOPOCTh 3TOM peaklMy Npu MOBBIILICHUH TEMIIEPATyphl OT
30 10 100°C?

9.0npenenutsd nekaaHbli KO3()PULHUEHT CKOPOCTH pPEeaKLUU C SHEPIUeH aKTUBALUU
60 xJI>x/MOJh TP HAYATBHBIX 3HaueHHAX Temnepatypsr 20 °C, 1400 °C (8 ropue
nomeHHo# neun) u 1650 °C (B cranennaBuiIbHOM KOHBEpTEPE).

OIIK-1.3

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

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

Hccaenoanne 1

Jlnst peakiiuy BBIMOJIHUTD CIIETYIOIIEE:

1.1.CocTaBUTh ypaBHEHHE 3aBUCUMOCTH OT TEMIIEpaTyphbl BEIMUMUHBI TETJIOBOTO
addexra aAH®: = f(T) u usmenenus sutponuu AS°: = f(T).

1.2.Berancnuts BemumunHbl  ACp, AHr 4S°:, AG°:r u InKp nmpu Heckompkux
TeMITepaTypax, 3HAYCHUSI KOTOPBIX 33al0TCS TEMIIEpaTypHBIM UHTEPBAJIOM U IIaroM
temmeparyp. [loimydeHHbIe 3HaYeHHUS UCIIOJIB3YIOTCS IIPH MTOCTPOSHUH I'PadUKOB B
koopauHaTax ACp— T; aAH: —T; aS% —T; aG° — T u InK, — 1/T.

1.3.ITone3ysich rpaduxom InK, — 1/T , BeiBecTH nmpubnmxenHoe ypaBHenue Buaa InK,
=A/T+ B, rtae A, B—nocrosansie.

HccaenoBanue 2




CTpyKTYpHBIN 2JIEMEHT
KOMIICTCHIINU

[Tnanupyemble pe3yiabTaThl O0yUeHHs

O11eHOYHBIE Cpe€acTBa

2.1. Ucnionp3ys npaswmiio (a3 ['ub06ca, i1 paccMaTpruBaeMOi CUCTEMBI OIIPEICITUTh
KoJIn4yecTBa (a3, He3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTETIEHEH CBOOOIBI.

2.2. OnpeaenuTh BO3MOKHOE HaIlpaBJICHUE IPOTEKAHUS UCCIIEAYEMOM peakiuu U
PaBHOBECHBIN cocTaB ra30Boii (a3el mpu nasienuu (klla) u remneparype (K). Ilpu
pEIIeHNH 3a]Ja4l UCIIOJIb30BaTh BBIBEIEHHOE B UCCIIEIOBAaHUU | SMIUpPUUYECKOE
ypaBaenue InK,=A/T+B u nanabie 00 UICXOTHOM COCTaBe Ta30BOH (a3l

2.3. YcTaHOBUTH HANpaBICHUE CMEILEHUS! COCTOSIHUS PaBHOBECHS pacCMaTpUBaEeMOit
CUCTEMBI IIPHU:

a) YBEJIMUCHUU JaBlieHUs (TIOCTOSIHHASI TEMIIEPaTypa);

0) yBeJIMYEHUH TEMIIEPATYPHI (IOCTOSHHOE JIaBJICHHUE).

HaifnTe n3MeHeHne SHTPOIHH NIPH NPOTEKAHWH peaKIuy IpH Temmeparype 877 °C
CH4 + 2CO =3C(rp) + 2H20

€CIIU AJI yYaCTHUKOB PEaKIMK U3BECTHBI CIIEAYIONINE TEPMOIUHAMUYECKUE
JTaHHBIE:

BemmecTBo CHas CcO Crapgur) H20
Soe 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

rzae a, b, ¢ — ko3 PuIMeHTs 3aBUCHMOCTH TEIJIOEMKOCTEH YUaCTHUKOB PEAKI[UU




0) Ilopsiiok mpoBeaeHUS MPOMEKYTOUYHOM aTTECTAIlUN, IOKA3ATE/IN U KPUTEPHH
OLlCHUBAHMUSL:

IIpoMexyTouHass arrecTauuss IO JAWCLUIUIMHE BKJIOYACT TEOPETUYECKUE BOIPOCHL,
MO3BOJISIOIINE OLCHUTh YPOBEHb YCBOCHUS O0O0YYAIOUIMMHUCS 3HAHUH, M MPAKTUYECKHUE 3aJaHUs,
BBISBIISIONINE CTENICHh CPOPMHUPOBAHHOCTH YMEHUH U BIIaICHUH, TIPOBOAMUTCS B POPME 3K3aMEHA.

DK3aMeH M0 JaHHOW [HCUUIUIMHE MPOBOJIUTCS B YCTHOH (hopMe MO 3K3aMEHAIMOHHBIM
Omieram, KaX/Ibli U3 KOTOPBIX BKIIIOYAET 2 TEOPETUUYECKUX BOMPOCA U 3aj1aya.

Iloxa3arenu u KPUTECPHUHA OLICHUBAHUA IK3aMeEHaA:

— Ha OLIEHKY «OTJHYHO» (5 0ayuioB) — oOy4aromiuiics I1eMOHCTPUPYET BBICOKHI YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CUCTEMAaTHMYeCKoe U TIy0OoKoe 3HaHue
yueOHOro Marepuasga, CBOOOJHO BBIMOJHSET MPAKTUYECKHE 3a/aHus, CBOOOJIHO ONEpUpYeT
3HAHUSAMHU, YMEHUSMHU, TPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OIICHKY «Xxopomo» (4 Oamna) — oOy4yaroluiics JEMOHCTPHUPYET CPEAHH YPOBEHb
c(OPMHUPOBAHHOCTH KOMIICTCHIIMH: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JOIMYCKalOTCS
HE3HAYUTEIIbHBIC OINOKH, HETOYHOCTH, 3aTPYAHCHHUS ITPU aHATUTHYSCKUX ONIEPaIUsX, IEPEHOCE
3HAaHWI U YMEHU Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— HA OLICHKY «yAO0BJIETBOPUTEIbHO» (3 Oaruia) — o0y4aroniuiicss AeMOHCTPUPYET OPOTOBBIN
YpOBEHb C(OPMHUPOBAHHOCTH KOMITETEHIIUI: B X0JI€ KOHTPOJIBHBIX MEPONPUATHHA JOMYCKAIOTCS
OIIMOKH, TPOSBISIETCS OTCYTCTBUE OTACIBHBIX 3HAHWN, YMEHHH, HAaBBIKOB, OOyYaromIMNCS
WCTIBITHIBAET 3HAYUTEIIbHBIE 3aTPYJHECHUS NPU ONEPUPOBAHUMU 3HAHUSIMH U YMEHUSIMU IPU UX
IIEPEHOCE HA HOBBIE CUTYAIINH.

— Ha OIIEHKY «HEeYA0BJIeTBOPUTEIbHOY (2 Oaiia) — 00yJaromuics JEMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, I0MycKaeT CylleCTBeHHbIC OMMOKHN, HE MOXKET IMOKa3aTh
WHTEJUICKTYaTbHBIC HABBIKM PEIISHUS TIPOCTHIX 3a/1ad.

— 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.



