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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanmszanuu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalmyprud U XUMHYECKUX TEXHOJIOTHI

[Iporokom ot 20 . Ne
3aB. kadenpoii A.C. XapueHko

PaGouas mporpamma nepecMoTpeHa, odcyxaeHa u ogodpena st peanmsanuu B 2028 - 2029
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalTypruu U XUMHYECKUX TEXHOJIOTHI

IIporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKo

PaGouas mporpamma nepecmMoTpeHa, oocyxaeHa u ogodpena st peanuszanuu B 2029 - 2030
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl MeTauTypruu i XUMUYECKHX TEXHOJIOTUI

IIporokom or 20 . Ne
3aB. kadeapoii A.C. XapueHko

Pabouas mporpamma nepecmMoTpeHa, odcyxaeHa u ogqoopena st peanmsanuu B 2030 - 2031
yueOHOM rojty Ha 3aceqaHnu Kadeapsl MeTamuryprud 1 XUMHUECKUX TeXHOJIOTHIA

IIporokom or 20 . Ne
3aB. kadeapoii A.C. XapueHko




1 Heau ocBOeHNS AUCHUIIIHMHBI (MOIYJIA)

[{enbto 0cBOEHUS TUCHUIUTMHBI «DU3NYECKask XUMUSD) SIBISIETCS:

JOCTHKEHNE BO3MOXHOCTH OIKCHIBATh BPEMEHHOM X0I XUMUYECKUX (PU3UKO-
XMMHUYECKHX MPOIECCOB HA OCHOBE UCXO/IHBIX CBOMCTB CUCTEM U BEIIECTB UX
COCTaBJISIOLINX, a TAK)KE KOHEYHBIN Pe3yIbTaT COOTBETCTBYIOIIMX MTPOLIECCOB.

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Juctuummna Ousndeckas XMMUS BXOAUT B 0053aTENbHYIO 4aCcTh Y4eOHOTO TIaHa
00pa3zoBaTeNbHON MPOTPAMMBI.

Jis n3ydeHust JUCUUIUTMHBI HEOOXO0AUMBI 3HAaHUS (YMEHUS, BIAJCHNUA),
c(OpMHUPOBAHHBIE B PE3yJIbTATE U3YUEHUs TUCLMILUIMH/ IPAKTUK:

OO01ast 1 HeopraHu4yecKasi XUMHsI

®dusuka

Nudopmaruka u nHGOpMaLIMOHHBIE TEXHOJIOTUU

3HaHus (YMEHUs, BIa/IeHNUs ), IOTYYECHHbIE IPY U3yYEHUU JTaHHOM UCIUIUINHBI
OyayT HeOOXOAUMBI [T U3YUEHHSI TUCIUILINH/TIPAKTHK:

OCHOBBI METAJUTYPrHUECKOT0 MPOU3BOICTBA

MarepuanoseneHue

AHanM3 4ucI0BON HHPOPMALUH

MonenupoBaHue NporeccoB U 00bEKTOB B METAILTYPIUU

3 Komnerennun ody4uaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHHILIMHBI (MOAYJIsl) ¥ IVIAHUPYeMble pe3yJbTaThbl 00y4eHu s

B pe3ynbrate ocBoeHUs TUCHMITIMHBI (Moayis) «Pusndeckas XUMUS»
o0yyaromuiics 10JKeH o0s1afaTh CIEAYIOIMMI KOMIIETEHIMSMU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKCHUS KOMIICTCHIIN

OIIK-1 CnocoOeH permath 331241 MpohecCUOHATBHON AEATEIbHOCTH, IPUMEHSS METO/IbI
MO/ICJIMPOBAHUS, MATEMAaTHUYECKOT0 aHAIN3a, ECTECTBEHHOHAYYHbIE U OOIEMH)KEHEPHBIE
3HaHUS

OIIK-1.1 Hcnons3yeT ecTeCTBEHHOHAYUYHBIE 3aKOHBI M IIPUHIIUIIBI DU PEILICHUH
IPAKTUYECKUX 3a7a4

OIIK-1.2 PemraeT craniapTHbele npodeccroHaIbHbIE 3a/1a41 C IPUMEHEHUEM
0OIIeNHKEHEPHbIX 3HAHUH

OIIK-1.3 ITprMeHsieT MeTOIbl MOAECIUPOBAHNS U MAaTEMATUYECKOTO aHAIN3a AJIs
pelIeHNs 33]a4 TEOPETHUECKOI0 U IPUKJIAJHOTO XapaKkTepa




4. CTpyKkTypa, 00b€M U cOfepKaHNe JTUCHUIIIMHBI (MOIYJIs1)

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eauHuI] 144 akaja. yacoB, B TOM

HHUCJIIC:

— KOHTaKkTHas pabora — 106 akaz. yacos:
—aynurtopHas — 102 akaj. 4yacos;

— BHeayAuTOpHas —4 aKaj. 4acos;

— caMmocTosTeNbHas paboTa — 2,3 akajl. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. vac;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas ] o
KOHTaKTHas paboTa E = ®dopma Tekyero
o =
N B aKaJ. yacax o] Bu KOHTPOJIS
Paznen/ Tema 3 (B axan ) == A . P Kox
g & © | camocrosTenpHOM | ycmeBaeMOCTH U
JTUCLUTUTAHBI 3 g . | xommerenuuu
O g g paboThI MIPOMEKYTOYHOM
Tex. mal. | mpakT. 'S aTTeCTaluu
3aH. 3aH. | O &
1. Pazpmen 1. IIpeamer u metonsl,
MOHATHS U 3a/1a41 (PU3UUECKON
XUMHH
IloaroroBka k
nabopaTopHOi
pabote Nel,
pabora ¢
oubnuorpagpuuec
1.1 Xumudaeckas KHM MaTepuaiam, JlaboparopHuas OIIK-1.1,
TEPMOJMHAMUKA. 3aKOHBI 2 6 4 6 MOATOTOBKA K pabora Nel, OIIK-1.2,
TEPMOJUHAMUKHU. BbINoyiHEHUIO PI'P YCTHBII OIpoC. OIIK-1.3
Nel
«TepmonuHamMude
CKHI aHau3
XUMHYECKUX
peaxuii
HWroro no pazaeny 6 4 6
2. Pazgen 2. Xumuueckoe u
(ha3zoBoe paBHOBeCHE
2.1 Koncranra IToxgroroska k
N JlaGopaTopHas
XHUMHYECKOTO PaBHOBECHS, n1abopaToOpHON
N pabota No2,
ee CBOICTBa, CIIOCOOBI pabote No2, CTHBIH OMDOC
BblpaskeHus. Hampasienue paborta ¢ Y poc, OIIK-1.1,
cmaya PI'P Nel
MPOLIECCOB B 2 8 10 8 6ubnmmorpaduuec OIIK-1.2,
«TepmonuHammdec
HN30TEPMUYECKUX YCIOBHSIX, KUM N OIIK-1.3
KUl aHaIH3
n30TEepMa peakiu BaHt- MaTepHaJaMu.
XMUMHUYECKUX
Todda. YpaBuenue IToaroroBka k o
peaxiuii»
M300aphl PEaKITH. otuetry o PI'P 1.
Hroro no paspeny 8 10 8
3. Paznmen 3. TepmoanHaMuyeckast
TEOpHs PacTBOPOB
3.1 CnocoObI BEIpaKEHUS IToxnroroska k JlaGopaTopHas OIIK-1.1,
COCTaBa pacTBOPOB. 2 6 4 6 nabopaTtopHoi pabota Ne3, OIlK-1.2,
WneanbHble, peabHbIC pabote Ne3, YCTHBIN ONPOC OIlK-1.3




pacTtBopsL. 3akoH Payms,

pabota ¢

6ubnuorpagpuaec
3aKk0H [ eHpH.DKCTPaKIHs U KHI?V[(I)
3aKOH pacrpeieICHHS. MaTepuanamu
Htoro mo pasneny 6 4 6
4. Paznen 4. JIlnarpammbl
COCTOSIHUSI JIBYXKOMIIOHEHTHBIX
CHCTEM
IloaroroBka k
4.1 IIpaBuio ¢a3. CnocoOst nabopaTopHO’
MOCTPOEHHUS UArpaMm pabote Ne4, Jlab6opaTopHas OIIK-1.1,
cocrosiHus. THITBI AUarpaMm 6 10 8 pabora ¢ pabota Ne4, OIIK-1.2,
COCTOSIHUSI IBOWHBIX oubnuorpagpuiec YCTHBIH ONpPOC. OIIK-1.3
CIIJIABOB. KUM
MarepuanaMu
HWroro no pazaeny 6 10 8
5. Pa3gen 5. Xumndeckas
KHHETHKA
5.1 OcHoBEI (hOpMaNILHOM
KUHETHUKU. 3aKOH
JIEHCTBYIOIINX Mace
KOHCTaZTa CKOpOCTI/; pabora c . OIK-1.1,
. o 8 6 6 2,3 6H6ﬂnorpa(1)nqec YerHBIl onpoc OIIK-1.2,
peakiyy, e€ CBOHCTBA,
KAM OIIK-1.3
onpexnenenue. Peakunn
Pa3IMYHBIX MOPSIKOB, UX MatepuaiamMu
KUHETHKA.
HWroro no pazaeny 8 6 6 2,3
Hrtoro 3a cemecTp 34 34 34 2,3 9K3aMeH
HWroro no aucumruinHe 34 34 34 2,3 9K3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

OO6pa3zoBarenbHbIe TEXHOJIOTHH — 3TO LEJIOCTHAS MOAETh 00pa30BaTEIbHOTO
mporecca, CHCTEMHO ONPEACISIONIas CTPYKTYPY B COJIepKaHHe ACITEIbHOCTH 00X CTOPOH
3TOrO mpouecca (IpenoJaBaTess U CTYACHTA), UMEIOIIas IebI0 JOCTHKEHHUE TUIAHUPYEMBIX
pe3yabTaTOB C MOMPABKOW HA MHAMBHyaIbHbIE OCOOCHHOCTH €r0 YYaCTHHKOB.
TexHOTOrMYHOCTh Y4eOHOT O MpoIIecca COCTOUT B TOM, YTOOBI C/IeaTh y4eOHBIH porecce
MIOJTHOCTBIO YIPABJISIEMbIM.

OCHOBHBIMHU TIPU3HAKaMHU 00pa30BaTEIbHON TEXHOJIOTUU B €€ COBPEMEHHOM
MIOHUMaHHH SIBJISTFOTCS:

— JIeTaJIbHOE ONKCaHue 00Pa30BaTEeNbHBIX LIEICH;

— MOATAITHOE ONKCaHKe (MPOSKTUPOBAHKE) CIIOCOOOB JOCTHXKEHUS 3a/1aHHBIX
pe3yJIbTaTOB-UENEH;

— MCIIOJIb30BaHNE 00PATHOMW CBSI3U C LI KOPPEKTUPOBKU 00pa30BaTEIHLHOTO
nporiecca;

— rapaHTUPOBAHHOCTH JIOCTUTAEMBIX PE3YJIbTATOB;

— BOCIIPOM3BOJIMMOCTH 00pa30BaTEIHLHOTO MTPOIIEcca BHE 3aBUCIMOCTH OT MacTepCTBa
IpenoaBaTes;

— ONTHUMAJILHOCTB 3aTPAuYMBAEMBIX PECYPCOB H YCHIIUH.

Peanusanus KOMIETEHTHOCTHOTO MOX0/Ia MIPEIYCMaTPUBAET HCIIOJIb30BaHHE B
y4eOHOM Iporecce aKTUBHBIX M HMHTEPAKTUBHBIX ()OPM IPOBEACHUS 3aHATHI B COUCTAHUH C
BHEAYIUTOPHOW paboToii ¢ 1enbio (POPMUPOBAHUS M PA3BUTHS MTPOPECCHOHATBHBIX
HaBBIKOB.

TpanunmonHsie 00pa3oBaTeIbHBIE TEXHOIOTUN OPUEHTHPYIOTCS HAa OpraHU3aINI0
00pa3oBaTeNBHOrO MPOIIEcca, IPEANOIATaONIYI0 IPSMYIO TPAHCIISAIUIO 3HAHHI OT
IpenoaaBaTess K CTYACHTY (IPEUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIBHO-
WTIOCTPAaTUBHBIX METOAOB 00y4YeHHs). YdueOHast e TeIbHOCTh CTYI€HTa HOCUT B TAKUX
YCIIOBHSAX, KaK MPaBUJIO, PEPOAYKTHBHBIIN XapakTep.

@DopMbl YUeOHBIX 3aHATHH € UCTIOIB30BAaHUEM TPAJUIIMOHHBIX TEXHOJIOT HHA:

WNHdopmaninoHHas JIeK1us — Mociae10BaTelbHOe U3JI0KEeHHE MaTepHraa B
JUCLUIUIMHAPHOM JIOTHKE, OCYILECTBIIIEMOE IPEUMYIIIECTBEHHO BepOaIbHBIMU CPECTBAMHU
(MOHOJIOT MpernoiaBaTens).

JlaGopatopHas paboTa — opranusanus yueOHoi paboThl ¢ pealbHbBIMU
MaTepHabHBIMU U HH(POPMALIMOHHBIMH 00BEKTaMH, SKCIIEpUMEHTalIbHast padoTa ¢
aHaJIOTOBBIMH MOJIEJISIMU PEAIbHBIX 00BEKTOB.

6 YueOHO-MeTOUYEeCKOE 0O0ecTieYeHHe CAMOCTOATEIbHOM padoThl 00y4YaommXxcst

HpCI[CTaBJ'ICHO B IPUJIOKCHHU U 1.

7 OueHO4YHbIE CPeICTBA ISl IPOBEACHUS POMEKYTOYHOM aTTeCTAllul
[IpencraBieHbl B TPUIIOKEHUH 2.

8 YueOHO-MeTOnMUYEeCKOEe M HH(POPMALMOHHOE 0O0eceYeHue U CHMILINHBI

a) OcHoBHas JIuTeparypa:

l.bokmreitn b. C. dusnueckas XUMUs: TEPMOJINHAMUKA U KUHETUKA [ DIEKTPOHHBIN
pecypc] : yuebHoe ocobue / b. C. bokmreitn, M. Y. Menaenes, FO. B. IloxBucHeB. —
OnexTpoH. naH. — Mocksa : MUCHC, 2012. — 258 c. — Pexum nocryna:
https://e.lanbook.com/book/47443

2.bopucos, . M. Benenue B puznueckyro xumuto / 1. M. bBopucos. — CaHkT-
[etepOypr : Jlanp, 2023. — 216 c. — ISBN 978-5-507-46841-6. — TekcT : 31eKTpOHHBIH //
Jlaub : 3nekTpoHHO-OMOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/351932



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

— Pexum nocryna: s aBTOpu3. MOJIb30BATENICH.

0) JonosHuTebHAS JJUTEpaATypAa:

1. Xumudeckasi KHHETHKA W aJICOPOIIHSI : METOJI. YKa3aHUs JJIsl CTYJACHTOB 10
muctuinae "®dusndeckas xumusa” / [3. B. doasauna, C. I1. Knoukosckuii, H. 1O.

CeunukoBa u jip.] ; MI'TVY. - Marauroropck : MI'TVY, 2013. - 1 31€KTpOH. OIT. IUCK
(CD-ROM). - URL.: https://host.megaprolib.net/MP0109/Download/MObject/278 . - Tekcr :

JJIEKTPOHHBIN.

2.CseunukoBa H. 0. ®a3oBsie auarpamMmel : yaebHoe mocobue [ams By3os] / H. 1O.
CseunukoBa, C. B. Oauna ; MarHuToropckuii rocygapcTBEHHbINM TEXHUYECKHI
yauBepcuteT uM. I'. K. HocoBa. - Maraurtoropck : MI'TY um. I'. K. Hocoga, 2023. - 1 CD-

ROM. - 3aru. ¢ Tutyi. akpana. - URL:

https://host.megaprolib.net/MP0109/Download/MObject/21184 - ISBN 978-5-9967-2718-6.

- Tekcr : 2NeKTPOHHBIN.

3.I'opmikos, B.. OcuoBbl puznyeckoit xumui : yueonuk / B.W. T'opiikos, N.A.
Ky3znenoB. — 6-e u3a. — Mocksa : Jlaboparopus 3nanwmii, 2017. — 410 ¢. — ISBN 978-5-
00101-539-0. — Tekcrt : aneKkTpoHHBIH // JIaHb : 3EKTPOHHO-OMOIMOTEYHAs CUCTEMA. —

URL: https://e.lanbook.com/book/97412

4. IToBepxHOCTHBIE sIBIeHUS. AncopOuus : yuebHoe nocobue / A. H. Cmupnos, H. 1O.
Ceeunukona, C. B. IOauna, O. B. /{lronpauna ; MI'TY. - Marautoropck : MI'TY, 2017. -1

anekTpoH. ont. auck (CD-ROM). - URL.:

https://host.megaprolib.net/MP0109/Download/MObject/1959 . - ISBN 978-5-9967-0966-3.

- Tekcr : 2NeKTPOHHBI.

B) MeToanueckue yKazaHusi:

1. JTabopaTopHBIN TPAKTUKYM 110 (PU3HUUECKON XUMHUH : YI€OHO-METOAMUECKOE
nocobue / A. H. Cmupnos, H. 1O. Ceunuk, C. B. IOquna, 3. B. lronpauna ; MI'TY. -
Maruurtoropck : MI'TY, 2017. - 1 anektpon. ont. nuck (CD-ROM). - URL:

https://host.megaprolib.net/MP0109/Download/MObject/20641 . - TeKcT : 3JEKTPOHHBIIA.

r) IIporpammuoe obecnieuenue 1 MHTEpHET-pecypcsl:

IIporpammHuoe o0ecnieuenune

Haumenosanue .
o Ne norosopa Cpoxk neicTBUS JTULIEH3UH
7Zip CBOOOJTHO pacrpocTpaHsIeMOe 0eccpovHO
FAR Manager CBOOOJTHO pacrpocTpaHsIeMoe 0eccpovHO
Bpaysep Yandex |cBoOOAHO pacrpocTpaHsiemMoe 0eccpodHO

IIpodeccnonanbHbie 02361 JAHHBIX U MHPOPMAIMOHHbIE CIIPABOYHbIE CHCTEMBbI

Ha3paHue kypca Ccruika
HanmonansHas nHGOpMaImOHHO-aHATUTHYECKAsT URL:
cucreMa — POCCHUCKHMA WHAEKC HAY4YHOI'O L . )
a v https://elibrary.ru/project risc.asp
[IUTUPOBAHUS

Karanoru

Poccuiickass T'ocymapcTBeHHass — OuOiuoTeka.

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

I'. .

DneKkTpoHHbIe pecypchl oubmuorexkn MI'TY um.

https://host.megaprolib.net/MP0109/\Web

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOyJ1s1)

MaTepI/IaJIBHO-TeXHI/I‘-IQCKOG obecrneucHue JUCIMITIIIMHBI BKIIFOYACT!:



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://elibrary.ru/project_risc.asp
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web

1. YueOHast ayuTOpus A7 POBEACHUS 3aHATHIA JICKIIMOHHOTO THITA OCHAIIICHA!

- TEXHUYECKUMHU CPEICTBAMU O0yUYEHUS, CIY>KAIIUMHU JUIsl IpeACTaBIeHUS y4eOHOit
uHpopManuy 60JIbIION ayAUTOPUN: MYJIBTUMEININHBIMU CPECTBA XPAHEHUS, IEpeJaun U
MpeACTaBICHUS yueOHOM HHPOpMAIIHH;

- CIICUAIU3UPOBAHHON MEOeIbIO.

2. YyeOHas ayquTopus JJisl IpOBEACHHs TaOOpaTOpHbIX 3aHATHH «JlabopaTopus
(bu3nyecKoil XuMuM» OCHaIlleHa JIAbopaTOPHBIM 000PYI0BaHUEM:

- n1aboparopHoe 00opyI0BaHUE (XMMHYECKasl IOCY/1a, PEaKTUBBI, BECHI JIA0OPATOPHBIE
paBHorieure BJIP-200, Becwl anexrponnsie nabopatopusie BK-300, Hu3koTeMiiepaTypHas
nabopartopHas snekrponedb SNOL10/10, MarHUTHBIC MEITAJIKH, 3JI. TUTUTKH. ).

- CIICUAIU3UPOBAHHON MEOeIbIO.

3. YueGHble ayIMTOPUU AJISl IPOBEACHUS MPAKTUYECKUX 3aHITUN, TPYIIOBBIX U
UHUBUAYAIBHBIX KOHCYJbTAIUI, TEKYIIET0 KOHTPOJIS U MPOMEKYTOYHOM aTTeCTaIliu.
OcHarienue: 10cKa, MyJIbTUMEAUMHBIN POSKTOP, SKPaH.

4. YyeOHas aynuTopus Ui TPYNIOBBIX U UHANBUAYAIbHBIX KOHCYIbTAIIHH,
TEKYIIIETO KOHTPOJIS ¥ MPOMEKYTOYHOM aTTeCTAllUU OCHAIIICHA:

- KOMITbIOTEpHO# TexHHKOH ¢ makerom MS Office, ¢ moakiroueHreM K cetu
«IHTEepHET» U ¢ JOCTYIOM B AJIEKTPOHHYIO HH(OPMAaLIMOHHO-00pa30BaTENbHYIO CPEy
YHHUBEPCUTETA;

- CIICUATU3UPOBAHHON MEOeIbIO.

5. Ilomemenune 7151 CAaMOCTOSITENIEHOM pabOThI OCHAIIEHO:

- KOMITbIOTEpHO# TexHHKOH ¢ makerom MS Office, ¢ moakiroueHreM K cetu
«IHTEepHET» U ¢ JOCTYIOM B AJIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENbHYIO CPEy
YHHUBEPCUTETA;

- CIICUATU3UPOBAHHON MEOEeIbIO.

6. [Tomemenue st XpaHeHUs U TPODUITAKTUIECKOTO 00CTYKUBAHUS y4EOHOTO
000pyZI0BaHUS OCHAILEHO:

- CIICIMATM3UPOBAHHOM MEOEINbI0: CTeIaXXaMH JIJIsl XpaHeHHs y4eOHOTO
00opynOBaHUs;

-MHCTPYMEHTaMH JIJIsl peMOHTa y4eOHOTo 000pYI0BaHMUS;

- mkadaMu 171 XpaHeHus: y4eOHO-MeTOANYECKON JOKYMEHTAIlMH U MaTepUasoB.



Ipuioxkenne 1
6 YueOHO-MeTOAHYECKOe o0ecleyeHrne cCaMOCTOSATEeIbHOI PadoThl 00y4ar0IMXCs

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 HHTErpanbHON TEIIOTHI PACTBOPEHUS COJIU

2. JlaBneHHE HACBHIIIEHHOIO apa ¥ TEIUIOTa UCIIAPEHUS YUCTON KUIKOCTU

3. TpeTuit KOMIIOHEHT B IBYXCIOWHOM KUKOCTH

4. TloctpoeHue quarpaMMbl COCTOSIHUS ABYXKOMIIOHEHTHON CHCTEMBI C 3BTEKTUUECKUM
IpeBpalleHUEM

JOMAIIIHEE PACYHETHO-TPAOUYECKOE 3AZTIAHUE Nel

«TepMoauHAMUYECKNH aHAJIN3 XUMHUYECKUX PeaKkmuiin»

HccaenoBanue 1

Jl71st peakiiuu BBIMOJHUTE CIEAYIOIIEe:
1.1.CocTaBUTh ypaBHEHHE 3aBUCUMOCTH OT TEMIIEpaTyphl BEIMYMHBI TEIIOBOTO dddekra \H =
f(T) u usmenenus sutpornun AS°; = f(T).
1.2.Beruncants BenuduHbl  ACp, aAH®: | AS°;, AG°; m InK, npm Heckonpkmx Temmeparypax,
3HAYeHHS KOTOPBIX 3a/IaI0TCS TEMIIEPAaTyPHBIM HHTEPBAJIOM U IIaroMm Temreparyp. [lomydenHsie
3HAYEHHsI HCIIOJIb3YIOTCS P NOCTpoeHuU rpadukoB B koopanHaTtax aCp—T; AH —T; AS% —T;
AG% —TuInK, - UT.
1.3.ITone3ysce rpadpuxom InK, — 1/T , BeiBecTn npubimxenHoe ypapaenue sunaa InK, = A/T + B,
rae A, B — moctosiHHBIE.

HccaenoBanue 2

2.1. Ucnonw3ys npasuio ¢a3 ['ub6ca, 11 paccMaTpuBaeMoOl CUCTEMBI OIPEIEIUTh KOJINYEeCTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB M YHCIIO CTETICHEH CBOOOIBI.

2.2. Onpenenutbh BO3MOKHOE HAIIPABJIEHUE ITPOTEKAHNS UCCIEAYEMOM PEAKIIMM U PaBHOBECHBIN
coctaB razoBoil (a3l npu gaBnenun (klla) u temmeparype (K). Ilpu pemenun 3amauu
HCIIOIB30BaTh BBIBEJCHHOE B HccienoBaHuu 1 smmupudeckoe ypaBHenue InK,=A/T+B u
JIaHHBIE 00 UCXOJIHOM COCTaBe ra30BoM (pa3bl

2.3. YCTaHOBUTbH HAIpaBICHHE CMEILIEHUS COCTOSHUS PAaBHOBECHUS pacCMAaTPUBAEMOM CHCTEMBI
pu:

a) YBETMUYEHUH JIaBJIeHUs (TIOCTOSIHHAS TEMIIEpaTypa);

0) yBeJIMYEHUH TeMITEpaTyphl (IIOCTOSTHHOE J1aBJICHUE).

Cnucok 6onpocoe 01a ycmnozo onpoca:

1. OcHOBHEBIE MIOHATHS TEPMOIUHAMUKH.
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10.
11.
12.

13.

14.
15.
16.

17.
18.

19.

20.

[TepBbrii 3akoH TepMoauHamMuku. [loHsTre o TeroBoM 3ddekre, TEemIoThl 00pa3oBaHMs,
TOpEHUs1, pacTBOpeHus, (pa30BbIX npeBpamennii. 3akoH ['ecca. Pacuerst mo 3akony ['ecca.
BnusiHue Temneparypsl Ha TEII0OBOH 3P (deKT.

3akon Kupxroda. PacueTs TermnoBbix 3 dexToB no 3akony Kupxroda.

BTopoi1 3aKOH TEpMOAVHAMUKH.

TepmoauHaMuyeckue (QyHKUUM, XMMHUYECKMH NOTEHLMaN, OOIIME YCIOBHS PAaBHOBECHS
cucreM. OuHepruss ['m66ca u sHeprus I'enpbmronbpra Kak KpUTEPUH, ONpEAEIISAIOIINE
HaIPAaBJICHUE U NIPEAEI IPOTEKaHUs MPOLIECCOB B HEU30JIMPOBAHHBIX CUCTEMAX.

[TonsTue 0 ha30BOM paBHOBECHH, OCHOBHBIE OlNpeneneHus (azoBoro paBHoBecus. [IpaBuiio
¢a3 'n60ca, ero npumMeHeHue.

dazoBoe paBHOBECHE B OJIHOKOMIIOHEHTHBIX CUCTEMAX. VYpaBHeHue
Knaysuyca-Kianeitpona, pacueTsl OCHOBAHHBIE HA 3TOM YpaBHEHHUE.

VYcnoBUS XMMHUYECKOIO paBHOBECHA. 3aKOH JEHCTBYIOLIIMX Macc (TEPMOAMHAMUYECKUN).
KoHcTaHTa XMMHYECKOrO paBHOBECHSI.

Buael koHCTaHT paBHOBeCHs. PaBHOBECHS B TETEPOIr€HHBIX CUCTEMAX.

Bnusinue teMmnepaTypsl Ha KOHCTaHTY PaBHOBECHS.

Hanpasienue peakuuii B 3aKpbIThIX CUCTEMaX. Y PaBHEHHE U30TEPMbl XMMUUYECKOM peaKklun
Bant-Todda, ee mpakruueckue NpuiIoKeHHS. YpaBHEHHE H300apbI-M30XOPHI PEAKIUH.
MeTto/1bl pacueTa KOHCTAHTbI PABHOBECHSL.

[IpaBuno Jle-lllarenbe, ero mpakTU4eCKOe NpUMEHEHUE. BiausHue n1aBieHus Ha MOJ0KEHUE
paBHOBecusl. PeanbHble ra3pl. OnucaHue peanbHbIX Ta30B C UCIOJIB30BAHUEM BHPHUAIbHbBIX
ypaBHeHui. Temmneparypa boiuig. Cwbicn BHUpHATIbHBIX KO3((UIMEHTOB. YpaBHEHUE
Ban-nep-Baansca. O¢dexr xoyns — Tommcona. Temmeparypa uHBepcuu. CoxknxeHne
ra3os.

Onpenenenne noHATHs “pacTBOp”’. CrocoOBI BEIPAXKEHUS COCTaBa PACTBOPOB.

BausiHue paznuuHbIX pakTOpOB HA PACTBOPUMOCTD.

Monenu pacTBOpOB: HjealbHbIE (COBEPILIEHHBIE) 1 OECKOHEUHO pa30aBIIEHHbIE PaCTBOPHI, UX
OTJIMYME OT peaIbHBIX PaCTBOPOB.

3axonbl Payns u I'enpu. [lapunanbHbie MONspHBIE BEIMUUHBL, UX ONPEEICHUE.

CpolicTBa pa30aBiIeHHBIX PAacTBOPOB HE AJIEKTPOJIUTOB. JlaBieHue mapa HajJ pacTBOPOM,
TEMIIEpAaTypa KUIIEHUA U 3aMep3aHusi. OCHOBHBIE TOHATHS XUMUYECKOW KMHETUKH.
Crioco0b! onpeziesieHus CKOPOCTH peakiuu. dopManbHas KUHETHKA TOMOTE€HHBIX PEaKIUH.
3akoH aeWcTByromMx macc. Ilopsaku peakuuil U MX MOJEKYJIsIpHOCTh. Peakiuu nepsoro,
BTOPOTO U N-TO NOPsAKOB. KnHeTHueckue ypaBHEHU 1711 peaKLIUK Pa3IMYHBIX MOPSIKOB.
ITepuon nmomynpeBpaiieHus. KoHcTaHTa CKOPOCTH peakiiu, €€ CBOMCTBA, pa3MEPHOCTH U
onpezeneHus. MeToabl ompeaeneHus Mopsiaka peakuud. lloBepXHOCTHOE HaTSKEHHE,
METO/Ibl €r0 U3MEpEeHUs. AJICOPOIHS, OCHOBHBIE TIOJIOKEHUS U YPAaBHEHUSI aICOPOIIIH.



IIpuaoxenne 2

OueHovHbIe CpeACTBA /1JIsl MPOBeAeHUs] IPOMEKYTOUHOI aTTeCTAlUH

a) [lnanupyembie pe3yJbTAThl 00yUYeHHS U OLlEHOYHbIE CPEACTBA ISl POBEACHUS NMPOMEKYTOUHON aTTeCTAlNM:

Ko
A WMHauKaTop KOCTUKEHNUS KOMIIETEHIIUN OueHouHblE CpeCcTBa
UH/IMKaTOpa
OIIK-1 Cmocoben pemarh 3ama4ul  NPO(PECCHOHANBHOW JEATENBHOCTH, TPUMEHSS METOAbl MOJEIMPOBAHUS, MAaTEMaTHYECKOrO aHaJN3a,

CCTCCTBCHHOHAYYHLIC U O6H.I€I/IH)KeHepHBIC 3HaHUA

OIIK-1.1

I/ICHOJII)?;yeT C€CTCCTBCHHOHAYYHBIC 3aKOHBI 1
INpUHOUIIBI IIpU PCHICHHHN IPAKTUYCCKHX
3aga4

HpHMepHLIC BOIIPOCHI K 3K3aMCHY:

1.
2.

o ok w

OcHOBHbIE IOHATHS TEPMOAMHAMUKH.

IlepBorii 3akoH TepmoauHamMuku. [loHsTHE O TerioBoM d>(QeKTe, TErmIoThI
o0Opa3oBaHWs, TOPCHHUS, pAaCTBOPEHUS, (Da30BBIX MpeBpaiieHuii. 3akoH ['ecca. Pacuersr
1o 3akony I'ecca.

Bnusiaue Temnepatypsl Ha TEIUIOBOM 3P HEKT.

3akoH Kupxroda. Pacuets! TermnoBsix 3¢ dextoB no 3akony Kupxroda.

Bropoii 3aKk0OH TepMOJIMHAMUKHU.

TepmoaunamMuyeckue (QyHKIMM, XMMHYECKMH MOTEHIHMaN, OOIIue YCIOBUS
paBHOBecust cucteM. OHeprus I'm60ca m sHeprust ['enpMmrosbla Kak KpUTEpUH,
ONPEIEIAIONINE HAIIPABIEHUE U MPeIes MPOTEKAHNS IIPOLECCOB B HEN30JMPOBAHHBIX
CUCTEMAX.

[lonsTe o ¢pa3oBOM paBHOBECHM, OCHOBHBIE ONpeJeseHUs (a30BOro paBHOBECHSI.
[IpaBuio ¢a3 ['nb6ca, ero npuMeHeHue.

da3oBoe  paBHOBECME B OJHOKOMIIOHEHTHBIX  CUCTEMax. Y paBHEHHUE
Krnaysuyca-Knaneiipona, pacueTsl OCHOBaHHBIE Ha ’TOM ypaBHEHHUE.

Ycnosus XUMHYECKOT O paBHOBECHSI. 3aKoH JENCTBYIOIINX Macc
(TepmoanHamuueckuit). KoHcTaHTa XMMUYECKOTO paBHOBECHSI.

10. BI/I)II)I KOHCTAaHT paBHOBECHA. PaBHOBecus B TCTCPOTCHHBIX CUCTEMAX.




Kon

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

MHAMKATOpa

11. BuusHue TemnepaTypsl Ha KOHCTAHTY PaBHOBECHSI.

12. HampaBneHnue peakuuid B 3aKpBHITBIX CHCT€Max. YpaBHEHHE U30TEPMbl XUMHUUECKOM
peakuun  Bant-I'opda, ee  mnpakruueckue — MPHIOKEHUA.  YPaBHEHHE
1300apbI-U30X0phl peakuu. MeTobl pacueTa KOHCTaHThI pAaBHOBECHSI.

13. TIlpaBuno Jle-lllaTenbe, ero mpakTuueckoe NpUMeHEHWE. BiusHue naBicHUsS Ha
I10JIO)KEHHUE PABHOBECHS.

14. Omnpenenenue nousaTus “pactBop”’. CriocoObl BEIPaKEHUS COCTaBa PaCTBOPOB.

15. BnmsHue paznuyuHbIX (PaKTOPOB HA PACTBOPHUMOCTD.

16. Moxenu pacTBOpPOB: HJCAIbHBIE (COBEpIICHHBIE) W OECKOHEYHO pa30aBlIcHHBIC
PacTBOPBL, UX OTJIMYHE OT PeaTbHBIX PACTBOPOB.

17. 3axonsl Payns u 'enpu. [lapunanbHbeie MONISIpHBIC BETHUUHBI, UX OMpPEIEICHUE.

18. CaoiicTBa pa30aBIEHHBIX pACTBOPOB HE DIEKTPOIUTOB. J[laBieHue mapa Hal
pacTBOpOM, TeMIepaTypa KUIECHUS U 3aMep3aHHUsL.

OIIK-1.2 Pemraer cranpapTHble mpodeccuoHalbHbIE | 3a1a9 ISl CAMOCTOSTEIFHOTO PEIICHUS:

3a/1auyd ¢ MPUMEHEHHUEM OOIIEUHKEHEPHBIX
3HaHUH

1./IBa rpamma Bo3ayxa M300apHO HArpeBarOT OT HYJSA 10 OAHOTrO Trpamayca Llenscust mpu
nasieHuu 1 armocdepa. IlnoTHOCTH BO3yXa pu 0°C cocrasmsier 0,00129 r/cm®. Haiiyure
paboTy pacuupeHus.

2. YeMy paBHO H3MEHEHHE OSHTPONMU TpU Tepexone | Moisg a3oTa M3 COCTOSHHS,
COOTBETCTBYIOIIETO  HOPMAalbHBIM  YCIOBUSIM, B COCTOSHHUE, COOTBETCTBYIOIICE
cTaHmapTHbIM ycnoBusM, ecnu Cp = 7/2 R. Oxapakrepusyiite crnocoObl mepenadyu
B3aMIMHOT'O BJIUSTHUS aTOMOB B OPraHUYECKHX MOJICKYJIax.

3. B razosoii cmecu, cocrosmeit u3 CO, H,O, Hy u CO, , rae kaxmoro rasa ObII0 B3STO 110
ogHoMy Moo, mporekaer peakuuss CO+H,O=CO,+H;. Yucno moneit CO2 B COCTOSTHUM
paBHOBecus paBHO 0,16. HaliTu KOHCTaHTY paBHOBECHS PEAKIIUH.

4. Ilpu cunrese ammuaka nporekaet peakuus: 3Hyry + Nory = 2NHs (. ITpu 298 K nnst sToit

peakuuu Kp = 6 10°, a Afl_gga\ng)= - 46,1 xJlx/mMonb. OueHUTHh TeMIieparypy, npu




Kon

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

WHJUKaTOpa
KOTOpPOW KOHCTaHTa paBHOBECHS peakiuu OyaeT paBHa 1, momarasi 4To TETUIOBOH A ekt
MPAKTUYECKH HE 3aBUCUT OT TEMIIEPATYPHI.

OIIK-1.3 [Ipumensier MeTOAbI MOJENIMPOBAHUS U | 3alaHUE HA PElIeHUe 3a7a4 13 IPOoeCCHOHATLHON 00JacTH (JOMaIIHee UHANBUIYaIbHOE

MaTEMaTU4eCKOro aHajau3a Uil pPeLICHHS
3a7a4  TEOPETUYECKOTO0 W  IPUKIIATHOTO
Xapakrepa

3a/1aHKe)
HUccaenoBanme 1

JUis peakiiuy BBIIOJIHUTD CIICAYIOIIEE:
1.1.CocTaBUTh ypaBHEHUE 3aBUCUMOCTH OT TeMIIEpaTyphbl BEIUYHHBI TEIUIOBOrO 3(dexra
AH®; = f(T) u usmenenus suTponuu ,S°; = f(T).
1.2.Beruncnuts BenuuuHbl  ACp, AH®: AS°;, AG°;u InK, npu HeckonbkuX Temmeparypax,
3HAYEHUs KOTOPBIX 33Jal0TCA TEMIIEPAaTypHbIM HMHTEPBAJIOM U IIaroM TeMIepaTyp.
[TosrydeHHbIE 3HaUEHUS HCHONB3YIOTCS [IPU IOCTPOEHUH rpauKoB B koopauHaTtax ACp—
T; AH® — T; AS®, — T; AG°% — T u InK, — 1/T.
1.3.ITomw3ysice rpaduxom InK, — 1/T , BeiBecTn npubamkeHHoe ypaBHeHHe Buaa InK, =
A/T+ B, rtnme A, B—1nocTossHHBIE.
UccnenoBanue 2
2.1. Wcnonb3ys mpasmwio a3 ['mbGOca, s paccMaTpuBaeMOW CHCTEMBI ONPENETUTH
Kom4ecTBa (a3, He3aBUCUMBIX KOMIIOHEHTOB U YHCIIO CTETIEHEH CBOOOIBI.
2.2. OmpenenuTh BO3MOXHOE HalpaBiIeHHE MPOTEKaHUs HCCIEAYyeMON peakuuu Hu
paBHOBECHBIN cocTaB Tra3oBoil ¢asel npu aasnenun (klla) m Temmeparype (K). Ilpu
pEeLIeHUH 33714yl NCII0Ib30BATh BHIBEACHHOE B HCCIIEIOBAHUN 1 SMITUpHUYECcKOe ypaBHEHHE
InK,=A/T+B 1 nanHble 06 HCXOAHOM COCTaBe ra30Boi (a3bl
2.3. YCTaHOBUTHb HampaBi€HHE CMELICHHUS COCTOSIHMS PaBHOBECHsI paccMaTpuBaeMOn
CUCTEMBI TIPH:
a) YBEJIMUEHUU J1aBlIeHUs (TIOCTOSIHHASI TEMIIEPATypa);
0) yBeIMUYEHUH TeMIIepaTypsl (HOCTOSHHOE AABIICHHE).




0) Ilopsinoxk mnpoBedeHUs TNPOMEKYTOYHON aTTecTalluU, MOKA3aTeJH M KPUTEPHUH
OlLleHUBAHUS:

[IpomexyrouHas arrecrauus 10 JucuMIuIMHE «@Pu3Hyeckas XHUMHA» — BKIIOYAcT
TEOPETUYECKHE BOTPOCHI, TO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUSI 00YUAIOIIUMUCS 3HAHUH, U
IPAaKTUYECKUE 3a/laHusl, BBIABIAIOIIME CTENEHb C(OPMUPOBAHHOCTH YMEHUI U BIaJeHUH,
IpOBOJIUTCA B (hOPME IK3aMEHA.

DK3aMeH II0 ,HaHHOﬁ JAUCHUIITIMHE IIPOBOAUTCA B YCTHOﬁ (bopMe 10 S5K3aMCHAlLlMOHHBIM
6I/IJ'IeTaM, Ka)K,I[beI M3 KOTOPBIX BKIHOYACT 2 TEOPECTUUCCKHX BOIIpOCa U 3ajayda.

Ioxa3arenu u KPUTECPHUHA OLICHUBAHUSA IK3aMeEHaA:

— Ha OLCHKY «OTJIMYHO» (5 0ayuioB) — oOyyarommiicss AEMOHCTPHPYET BBICOKHI YpOBEHBb
c(OPMHPOBAHHOCTU KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMAaTH4YeCKoe U INIyOOKoe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBINONHAET NPAKTHUYECKUE 3aJaHMs, CBOOOIHO ONEpUPYET
S3HAaHUAMU, YMCHUSAMHU, [IPUMCHACT UX B CUTyallUAX MOBBIIIIEHHON CI0KHOCTH.

— Ha OICHKY «Xxopomo» (4 Oamia) — oOy4aroImMiics JEMOHCTPUPYET CPEIHHI YpPOBEHb
c(OPMHUPOBAHHOCTH KOMIICTCHIIMH: OCHOBHBIC 3HAHMS, YMCHHS OCBOCHBI, HO JOIMYCKAIOTCS
HE3HAYUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA TP aHAJIMTUYCCKUX OIICpalusix, IICPECHOCC
3HAaHUU U YMGHI/II?I Ha HOBBIC, HCCTAHAAPTHBIC CUTYAallNH.

— HA OLICHKY «yAO0BJIETBOPUTEIbHO» (3 Oaruia) — o0y4aronuiicss AeMOHCTPUPYET HOPOTOBBIN
YpOBEHBb CHOPMUPOBAHHOCTH KOMITETEHITHI: B X0JI¢ KOHTPOJILHBIX MEPONPHUITAN JOMYCKAIOTCS
OIIMOKHU, TPOSBISAETCS OTCYTCTBHE OTICNIbHBIX 3HAHUM, YMEHUN, HABBIKOB, OOYyYarolIUiCs
WCIIBITHIBACT 3HAUYUTEIIbHBIC 3aTPYJHEHUS MPU ONEPUPOBAHUM 3HAHUSIMU M YMEHUSMH IPU HUX
MEPEHOCE Ha HOBBIE CUTYaLIUU.

— Ha OLICHKY «HEeY/10BJIETBOPUTEIbHOY» (2 6aia) — o0ydaronuiicss IEMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, I0MyCcKaeT CyleCTBeHHbIC OMMOKH, HE MOXKET MOKa3aTh
HHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.

— Ha OLICHKY «HeY/JA0BJIeTBOPUTEILHO» (1 6ai) — oOyJaronuiics He MOXKET MOKa3aTh 3HAHUS
HA YpPOBHE BOCHpPOM3BENEHHUS W OOBSCHEHHS HHPOpPMAIMK, HE MOXET T0Ka3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PEIIEHUS TPOCTHIX 3a/1au.

OK3aMeH 10 JaHHOW JMCUMIUIMHE MpPOBOJUTCS B (opMe TeCTHPOBAHUS.
DKk3aMeH B (opMe TeCTUPOBaHUS (B BUJE KOMIBIOTEPHOI'O TECTUPOBAHUS) BKJIIOYAET TECTOBBIE
3aaHus (BOMIPOCHI U (WJIM) 33/1a4H 110 BCEMY KypCy JUCLUIUIMHBI).

IToxa3zatenu u KPUHTECPHUHA OLICHUBAHUSA IK3aME€HA B BU/I€ TeCTa:

- HA OLEHKY «OTJIUYHO» (5 0a/i10B) — 00y4aroImuiics 1eMOHCTPUPYET BHICOKHI YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHYecKoe U TJIyOOKoe 3HaHue
y4eOHOTro MaTepuasia, CBOOOJHO BBIMOJHAET MPAKTHUECKUE 3aJaHHsl, CBOOOIHO ONEpUpYyeT
3HAHUSAMHU, YMEHUSMU, IPUMEHSIET UX B CUTYallUSIX MOBBIIIEHHOM CI0XKHOCTH, YTO COOTBETCTBYET
pe3ynbpTaTy TecTupoBaHus 75% u 0oJiee;

- HA OLIEHKY «Xopouio» (4 0ajuia) — oOy4aromuiicss TEMOHCTPUPYET CPEIHUN YpPOBEHB
c(OpMHUPOBAHHOCTH KOMIIETEHI[MI: OCHOBHBIE 3HAHUS, YMEHHS OCBOEHBI, HO JOIMYCKAaIOTCS
HE3HAYUTENbHbIE OIIMOKH, HETOYHOCTH, 3aTPYJHEHUS IPU AaHATUTHYECKUX OTlepalusiX, IepeHoce
3HAaHUW W YMEHUIl Ha HOBBIC, HECTaHJAPTHBIE CHUTYyallMH, YTO COOTBETCTBYET pE3yIbTaTy
tectupoBanus 60 -74 %o;

- HAa OIIEHKY «YyJIOBJIETBOPUTEIbHO» (3 0amia) — oOydJaroniuiics JIeMOHCTPUPYET
MIOPOTOBBI YpPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHLIUH: B XOA€ KOHTPOJBHBIX MEPOIPHITUI
JOMYCKAlOTCA OIIMOKH, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHHI, HAaBBIKOB,



OOyJaromIMiCs HWCIBITHIBAET 3HAYUTENbHBIC 3aTPYAHCHUS TPU ONEPUPOBAHUU 3HAHHUSIMH U
YMEHMSIMH TPU UX TIEPEHOCE Ha HOBBIE CUTYALIUU, YTO COOTBETCTBYET PE3yJIbTaTy TECTUPOBAHUS
50 - 59 %;

- HAa OIEHKY «HEY/JI0BJIETBOPUTEIBLHO» (2 6ajia) — oOyvaromuiics He JTEMOHCTPUPYET
3HAHUS TEOPETHYECKOro MaTepuania, JOMYCKaeT CYIIECTBEHHbIC OIIMOKH, HE MOXET MOoKa3aTh
WHTEJUICKTYaJIbHbIE HABBIKM PELIEHUs IMPOCTBIX 3aJady, YTO COOTBETCTBYET pE3YJIbTATY
tectupoBanus meree 50 %0.



