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PaGouas nporpamma coctassiena Ha ociose PI'OC BO - GakanaBpuaT no HanpaBJIeHHIO
noarotosku 22.03.01 Marepuanose/ieHne 1 TeXHOJOIMH MAaTepHaoB (MpHKa3 MunoOpHayku
Poccun ot 02.06.2020 r. Ne 701)

PaGouasi IporpaMMa paccMoTpeHa 1 0100pena Ha 3acenanny kadeapsl Metantypriu u
XUMHYECKIX TeXHOJIOT U
08.02.2023, mpotokoa Ne 5

3as. kadeapoit ~A.C. Xapuenko
PaGouas nporpamMma 0400peHa METOAMUECKOH KOMHCCHEH MMMuM
09.02.2023 r. nporokon Ne 5 s —
Ipencenarens A.C. CaBunoB
CornacoBaHo:

3aB. kaeapoii JINTEHHbIX IPOLECCOB U MATEPHATIOBEICHHS

% A, DeoKTHCTOB

PaGouas nporpamMma coCTaBJlieHa:

nouent kageapst MuXT, Kana. TEXH. HAYK H.10.CBeunnkosa
v

Perensent: ;

sap. kaeapoit IIPuBXK/, kana. TexH. Hay, C A1O.TlepsTuHCKuit




JIucr aktyanusanuu padoyeii nporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa 1 0100peHa s peanuzaruu B 2024 - 2025
yueOHOM rofy Ha 3aceaHuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3acenaHuu kapeapbl MeTauTyprui ¥ XMMHUYECKHX TEXHOIOT Ui

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTaryprud 1 XUMHYECKUX TEXHOJIOTHIA

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

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2027 - 2028
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTauTypriud U XHMHYECKAX TEXHOJIOTHI

[Iporokomn ot 20 1. Ne

3aB. kadeapoii A.C. XapueHko




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

[enbro ocBOeHUS TUCHUTUIMHBI «Du3nueckas XuMusi» SBIISICTCS:

JOCTH)KCHHUE BO3MOKHOCTH OMHCHIBATh BPEMEHHOU X0]1 XUMHUYECKUX
(U3UKO-XMMHYECKUX TIPOIIECCOB HAa OCHOBE WCXOJHBIX CBOWCTB CHUCTEM M BEIIECTB HX
COCTABJISIIONINX, & TAKKE KOHCUHBIN PE3YJIbTaT COOTBETCTBYIOIIHMX IIPOIIECCOB.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/JIbHOI MporpaMMal

JuctmruinHa @usnueckass XUMHUS BXOJUT B 00s3aTeNbyl0 4YacTh y4eOHOro IIaHa
00pa30oBaTebHON IPOrPaMMBbI.

Jns  wu3ydeHUs  JUCHUIUIMHBL ~ HEOOXOOMMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUILINH/ IPAKTUK:

OOw1ast 1 HeopraHuyecKkast XUMus

WNudopmarrka u HHGOPMAITMOHHBIE TEXHOJIOTUU

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NPH M3yYCHUU TAHHOW NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yYeHUS UCHUILINH/TIPAKTHK:

AHanus yucioBoi HHPopMauu

MexaHn4eckre CBOMCTBAa MaTEpUaIOB

3 Komnerenuun ody4aromierocs, popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00y4eHu s

B pesynbrate ocBoeHHsS AUCHUIUTUHBI (MOIyJs) «DPu3ndeckas XUMUS) 00YJarOUUiics
JIOJDKEH 0071a/1aTh CIISAYIOUIMMU KOMIIETeHLIUAMU:

Kon nanukaTopa WNHnukaTop TOCTHKEHUS KOMIIETCHITUN

OIIK-1 CrnocobeH pemats 3amadul MPO(HECCHOHATBLHOW JEATEILHOCTH, MPUMCHSS METOIbI
MOJICTTUPOBAHUS, MATEMATHUYECKOT O aHaJIN3a, €CTECTBEHHOHAYYHBIE M OOIIIEMH)KEHEPHBIE 3HAHHS

OIlIK-1.1 Hcnone3yeT ecTeCTBEHHOHAy4YHbIE 3aKOHBI M IMPUHLUIIBI NPU PELICHUH
IIPAKTUYECKUX 3a1a4

OIIK-1.2 Pemaer crangaptHele mpodeccuoHaNbHBIE 3aJadd ¢ [PUMEHEHHEM
00IIEeMH)XEHEPHBIX 3HAHUI

OIIK-1.3 [Ipumensier METOABl MOJENIMPOBAHMS W MAaTEMaTHYECKOro aHaliu3a AJs
pelIeHus 3a7a4 TEOPETUYECKOT0 U IMPUKIIAIHOTO XapaKkTepa




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUMTLTHHBI (MOIYJIs1)
OO0mmast TpyI0eMKOCTh AUCIHILTUHBI COCTaBiseT 4 3aueTHBIX eauHui 144 akan. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas paboTa — 72 akaJl. 4acoB:
— ayauTopHas — 68 akaj. 4acos;

— BHEayIuTOpHas — 4 aKajl. 4acos;

— camocTosTenpHas padoTa — 36,3 akaj. 4acos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. yac;
— MOJrOTOBKA K DK3amMeHy — 35,7 akaj. Jac

dopma aTTecTaluy - SK3aMEH

AynuropHas 3 =
o | KOHTaKTHas pabota E 3 ®dopma TeKyILero
=
N B aKaj. yacax o Bun KOHTPOJIS
Pazzen/ Tema 3 (B axaz. yacax) S . p Kon
S 3 ©| caMOCTOATENbHOM YCIIEBAEMOCTH U
JIACIMTUTHHBI 5 £ o . KOMITETECHIIUH
O g £ paboThI TIPOMEKYTOYHOMH
nab. |mpakr. | 3 &
Jlek. s aTTecTaluu
3aH. | 3aH. | O &
1. Pazgen 1. TIlpemmer wu
METOIbl, TOHATUS W 3aJadyd
(hu3nUecKol XUMUK
[lonroroska x
nabopaTopHOi
pabote Nel,
pabora c
oubnnorpaguuec
1.1 Xumuueckas KHM MaTepuaniam, OIIK-1.1,
JlaGoparophas pabota
TEPMOJMHAMUKA. 3aKOHBI| 2 6 2 10 MOJATOTOBKA K . OIIK-1.2,
Nel, yerHsrit onpoc.
TEPMOJUHAMUKH. BbINoHeHuto PI'P OIIK-1.3
Nel
«TepmonuHammye
CKHI aHaIn3
XUMHYECKUX
peaxiuin»
HWroro no pazneny 6 2 10
2. Pazmen 2. Xumuueckoe u
($a3oBoe paBHOBECHE
21 Koncranra
[Moaroroska k
XAMHYIECKOTO N
N naboparopHoii | Jlaboparopnas pabora
paBHOBecHsI, ee CBOICTBa, .
pabote Ne2, Ne2, yeTHeIit onpoc,
CIOCOOBI BBIPAXKCHUSL. OIIK-1.1,
pabota ¢ cmaya PI'P Nel
Hanpasnenne mpoueccos| 2 8 12 10 646G b T .| OIIK-1.2,
nonuorpaduuec («TepmoanHamuyeckuit
B HN30TEPMUYECKUX P pMOZL OIIK-1.3
KHAM MaTepragaMu.| aHaIN3 XUMHYIECKHX
YCIIOBHSX, nu3orepma .
IMoaroToBka K peakuiiy
peakimn  Bant-T'odda.
otuety o PI'P 1.
YpaBHeHHe n300apbl
Wroro no pazaeny 8 12 10

3. Pazmen 3.
TepMouHAMHYECKAsE — TEOPHS
pacTBOpOB




3.1 CnocoObl BBIpaKEHHUS IlogroroBka k
COCTaBa pPacTBOPOB. nabopaTopHOH
WneanvHble, pealbHbie| 6 6 93 pabote Ne3, JlaGoparophas pabota OIK-11,
, N OIIK-1.2,
pactBopel. 3akoH Payus, pabora ¢ Ne3, yerHsrit ompoc OIK-1.3
3akoH ['enpu.Okcrpakius 6ubnuorpaduyec )
Y 3aKOH pacIpeeNIeHusl. KHAM MaTepuajamMu
Htoro no pasueny 6 6 9,3
4. Pasgen 4. Jluarpammbl
COCTOSIHUS
JIBYXKOMITOHEHTHBIX CHCTEM
41 IpaBuio ¢as. Ioaroroska
Crioco0b1 MIOCTPOCHUS nmabopaTopHOH
OIIK-1.1,
JUarpamMm COCTOAHNAL. | o, 6 8 5 pabote Ne4, JlabopaTopHas paboTa OIK-1.2
Tumst JauarpamMmm pabora ¢ Ned, yerusriit onpoc. OIK-1 3‘
COCTOSIHUS JIBOWHBIX oubnmorpaguuec '
CILIaBOB. KUM MaTepuagaMu
Wroro no pazneny 6 8 5
5. Pasmen 5. Xwumwnueckas
KHHETHKA
5.1 OcHoBHI (hopManbHO#
KHHETHKH. 3akoH IMoaroToBka K
eHCTBYIOIINX Macc, nabopaTopHOi
iOHCTaiTam CKOpPOCTH pa6I())Te JI‘;‘_’S . OIK-1.1,
.. o 2 8 6 2 ’ YceTHblii onpoc OIIK-1.2,
peakuuu, e€ CBOICTBa, paborta ¢ OIK-1.3
ompenencHue.  Peakiuu oubnmorpaguuec
Pa3IHYHBIX MOPSIKOB, UX KUM MaTepuagaMu
KUHETHKA.
Hroro no pazneny 8 6 2
Hroro 3a cemectp 34 34 36,3 JK3aMeH
Wroro no aucuumninzHe 34 34 36,3 9K3aMeH




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

OOpa3zoBarenbHbIe TEXHOJIOTUU — 3TO LEJIOCTHAs MOJAETh 00pa30BaTEeNBbHOIO IMpoIecca,
CHUCTEMHO OIIpelelsonas CTPYKTYpy M COAEp)KaHUE JesITeIbHOCTH O0EHX CTOPOH 3TOro
npouecca (IpemnojaBaTesis W CTYAEHTa), MMEMOIAs LENbl JOCTHKEHUE IUIAHUPYEMBIX
pe3yiabTaToB €  IONPaBKOM HAa  HMHAMBUIYyalbHblE OCOOCHHOCTH €ro  y4YaCTHHUKOB.
TexXHOJOrMYHOCTh Y4eOHOTO IMpoIecca COCTOMT B TOM, 4TOOBI cAenaTh Y4eOHBIH Ipolecc
IIOJIHOCTBIO YIIPaBIISIEMBIM.

OCHOBHBIMHU TIPU3HAKaMU 00Pa30BaTENLHON TEXHOJIOTHH B €€ COBPEMEHHOM ITOHUMAaHUU
ABIIAIOTCA:

— ZIeTalIbHOE ONMCaHue 00pa30BaTEIbHBIX LIETCH;

— MO3TallHOE omucaHue (NMPOEKTUPOBAHUE) CHOCOOOB  JOCTMXKEHHUS — 3a/laHHBIX
pEe3yJbTaTOB-1IENEH;

— HCIIOJIb30BaHME OOpaTHOM CBSI3U C LEIbI0 KOPPEKTUPOBKU 00pa30BaTEIbHOTO
mporecca;

— rapaHTUPOBAHHOCTb JOCTUTAEMBIX PE3YJIbTATOB;

— BOCIPOM3BOAUMOCTh 00pa30BaTEIbHOIO MpOIEcca BHE 3aBUCMMOCTU OT MAacTepCcTBa
IpenoaaBaTes;

— ONTUMAJILHOCTb 3aTPAYMBAEMBIX PECYPCOB U YCUIIUH.

Peann3anus KOMIIETEHTHOCTHOTO MOXOa MIPEeyCMaTpUBAET UCIIOIb30BAHNE B yUeOHOM
IPOLECCE AaKTUBHBIX W HHTEPAKTUBHBIX (OPM TMPOBENEHUS 3aHITUA B COYETAHUU C
BHEAYAUTOPHOU paboTOM ¢ L1ebi0 (OPMHUPOBAHUS U PA3BUTHUS IPOPECCHOHATBHBIX HABBIKOB.

Tpaguionnsle oOpa3oBaTelbHbIE TEXHOJOTUU OPUEHTUPYIOTCSA Ha OpraHHU3alUio
00pa30BaTeNLHOTO  IpOLIECCa, MPEANOJAraroulyl0 MPSAMYK  TPAaHCIALUUI 3HAHUH  OT
npenogaBaresss K CTyJeHTY (IpEeMMYILECTBEHHO Ha OCHOBE OOBSCHUTEIIbHO-WILUIFOCTPATUBHBIX
METO/I0B 00y4eHus1). YueOHas NesTeIbHOCTh CTYJ€HTa HOCUT B TaKMX YCJIOBUSX, KaK MpPaBUIIO,
PENpONYKTUBHBIA XapaKTep.

@®opMbl y4eOHBIX 3aHATHH C UCIIOJIb30BAHUEM TPAJAUIIMOHHBIX TEXHOIOTHIA:

WndopmanvonHas JeKuss — IOCIeloBaTeIbHOE  M3JO0XKEHHE Marepuaija B
JUCIUIUIMHAPHOM JIOTHKE, OCYILECTBISIEMOE IPEUMYIIECTBEHHO BEpOAJbHBIMU CpEACTBAMHU
(MOHOJIOT TIpenogaBartess).

JlabopaTopHas paboTa — opraHu3anus yaieOHON paboThl ¢ peaTbHBIMH MaTepUaIbHBIMU U
UH(POPMALIMOHHBIMU O0BEKTaMH, OSKCIEpUMEHTalbHas padoTa ¢ aHaJOrOBBIMU MOJAEISIMU
peaTbHbIX OOBEKTOB.

6 YueOHO-MeTOAMYeCcKOe o0ecriedeHUe CAMOCTOSITeJIbHOI PadoThI 00y4aKoIHXCs
[Ipencrasneno B mpunoxxeHuu 1.

7 OneHoYHbIe CpeICTBA A5 IPOBeAeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMAIMOHHOE 0O0ecreueHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

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 xumust : yaeoHoe mocodue / D. B. Tronpauna, C. I1. Knoukosckwii, H. 1O.
CeeunukoBa 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. - MakpooObekT. - TeKcT: 3JIeKTpOHHBIA. - MMeercs medaTHBIH

amamnT



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) lomotHuTeILHAS JTUTEPaTypa:

1. Xumuueckasi KHHETUKA U aJICOPOIIHSI: METO/I. YKAa3aHWUsI ISl CTYJICHTOB IO TUCITUTLTAHE
"Ouszuueckas xumus" / [D. B. Hdronsauna, C. I1. Kmoukosckuii, H. 0. CBeunukoBa u ap.] ;
MI'TY. - Marauroropck : MI'TVY, 2013. - 1 snektpon. ont. quck (CD-ROM). - 3aru. ¢ tuTyn.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1123
436/1258.pdf&view=true. - MakpooObeKT. - TekcT : 3JIeKTpPOHHBIA. - CBEICHHUS JTOCTYITHBI
takke Ha CD-ROM.

2. T'opuikos, B.M. OcHoBbl (usuueckoit xumun . yueOnuk / B.M. T'opmkos, M.A.
KysnenoB. — 6-¢ u3n. — MockBa : Jlabopatopus 3nanuii, 2017. — 410 c¢. — ISBN
978-5-00101-539-0. — TekcT : snexkrpoHublii // JIaHb : 3IeKTPOHHO-OMOIHOTEYHAsS CHCTEMA. —
URL: https://e.lanbook.com/book/97412

B) MeToanyeckue yKazaHus:

1. JTabopaTopHbIil MPAKTUKYM 110 (PU3NUIECKON XUMHH : YIeOHO-METOIMYEcKoe ocooue /
A. H. Cmupnos, H. FO. CeeunukoBa, C. B. FOnuna, 3. B. {ronpauna ; MI'TY. - Marautoropcex :
MI'TY, 2017. - 1 snektpon. 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. - MakpooObekT. - TeKcT : 3neKTpOHHbIH. - CBEICHUS TOCTYITHBI
taxxke Ha CD-ROM.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieueHue

HaumenoBanue o
1o Ne norosopa Cpok aeicTBuS TUIIEH3UN
FAR Manager [cBoOoaHO 0eCccpoYHO
7Zip CBOOOJTHO 0ecCpovHO
Bpaysep Yandex|cBo6oH0 OECCPOYHO
IpodeccuonanabHble 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMbI
HazBaHue kypca Cchblika
DnekTpoHHbIe pecypcbl ondmunorexku MI'TVY |https://magtu.informsystema.ru/Marc.html?local
uMm. ['.1. Hocoa e=ru

9 MaTepHaJbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOC obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:


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://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

1. Yuebnas ayauropus Ui IpOBENCHUS 3aHATUIN JIEKIIMOHHOIO TUIIA OCHAIIIEHA!

- TEXHUYECKHMMH CPEJICTBAMU OOYUEHUs, CIYXAIlUMH ISl TPEACTaBICHUS ydeOHOMN
uHpopMauuu OOJIBLIION ayAUTOPUHU: MYJIbTUMEIUNHHBIMU CpEACTBA XPAaHEHUs, INepeJadynd u
npeCcTaBiIeHUs yaeOHOH nH(pOopMaInu;

- CIELUAIN3UPOBAHHON MEOEIBIO.

2. YuebHas ayauToOpus JUIs MpPOBEACHUS JadOpaToOpHBIX 3aHATHH «JlabopaTopus
(bu3n4ecKoil XMMUM» OCHALIEHA J1JAOOPaTOPHBIM 000PYIOBAHUEM:

- 1aboparopHoe 000pynoBaHHE (YCTAaHOBKA JJISi ONPEACICHUE WHTETPATbHON TETUIOTHI
pacTBOPEHUs COJIM; YyCTAaHOBKA JJIs ONpeieeHus Ko GULMEHTa pacpeaeseH s );

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

3. YuebHas ayquTopus i IPYIIOBBIX U MHAWBUAYAIBHBIX KOHCYJIbTAlIUMH, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTECTallMy OCHAIIICHA!

- KOMIIBIOTEpHOI TexHUKO#1 ¢ makerom MS Office, ¢ moaxmouennem k cetn «HTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTEeNbHYIO CPEly YHUBEPCUTETA,

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

4. [TomenieHue 115t CAMOCTOSITEILHOM PabOThI OCHAIIICHO:

- KOMIIBIOTEpPHOI TexHUKOi1 ¢ makerom MS Office, ¢ moaximouennem k cetu «HTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNIbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOETIbIO.

5. Tlomemenune pansi XpaHeHHss W NPOQUIAKTUYECKOTO OOCITYXHBaHHUA y4eOHOTO
000pyI0BaHUS OCHALIECHO:

- CHIeMAJIM3UPOBAHHON MEOEIIbIO: CTeITaKaMHU JJIs XpaHEeHHs y4eOHOTro 000pyJ0BaHMUs;

-MHCTPYMEHTaMHU JJIsl PEMOHTA y4eOHOIro 000py10BaHMS;

- mkadamu I XpaHeHus yueOHO-METOAMYECKON TOKYMEHTAIUY 1 MaTEPUAIIOB.



IIpunoxenne 1
6 YueOHO-MeTOqUYEeCKOE 0O0ecTedeHHe CAMOCTOATEIBbHOM padoThl 00y4YarommXxcst

[To mucumminHe «®du3uveckas XUMHUS» HPEIyCMOTPEHA ayAUTOPHAs W BHEAYIUTOPHAs
caMmocCTosTeNIbHAs paboTa 00ydJaroIIMXCs.

CamocTtosTenpHass pabora mo aucuuiuinHe «®du3udeckas XHMHS», HaIpaBlIeHHAs Ha
yrayOeHne U 3aKperieHne 3HAHUN CTYyJIeHTa, Ha Pa3BUTHE MPAKTUYECKUX YMEHUH, BKIIIOYAET B
ce0s ciIeyroue BUIbl padoT:

- paboTa ¢ JEKIIMOHHBIM MaTePUAIIOM;

- I3YYCHHE TEM, BBIHECEHHBIX Ha CAMOCTOSATEIBHYIO TPOPadOTKY;
- BBIMTOJIHEHUE TOMAIIIHUX WHIAMBHyalTbHbBIX 3aaHUM;

- MOJArOTOBKA K JIA0OpaTOPHBIM paboTam;

- IOATOTOBKA K 9K3aMEHY.

Ilepeuens nabopamopnvix pabom

1. OmnpeneneHne HHTErPATLHON TEIIOTHI PACTBOPEHUS COJIHA

2. V3yueHue paBHOBECHS PEaKIIMH B3aUMOJICHCTBHS TBEPOTO YIIepoaa C €ro JUOKCHIOM
3. TpeTuit KOMIIOHEHT B IBYXCIOWHOM KUIKOCTH

4. ®da30Bble PABHOBECHS B IBYXKOMIIOHEHTHBIX CHCTEMaxX

5. BnwusHHe TeMreparypbl Ha CKOPOCTh PEAKIIII

JOMAIIIHEE PACUHETHO-TPA®UYECKOE 3AJIAHUE Nel
«TepMoauHaAMUYeCKNH aHAJIN3 XUMHUYECKUX PeaKkmuin»

Hccnenopanue 1

Jnst peakuyu BBITOJIHUTD CIIETyoLIee:
1.1.CocTaBUTh ypaBHEHHE 3aBUCUMOCTHU OT TEMIIEpaTyphl BEIMYMHBI TEII0BOTO 3pdexra AH =
f(T) u u3menenus suTponuu AS°; = f(T).
1.2.Borancnute BenuuuHbl  ACp, AH®r | aS°:;, aG°: m InK, npu Heckonmpkux Temmeparypax,
3HAYEHHsI KOTOPBIX 33/Ial0TCS TEMITEPAaTYPHBIM HHTEPBAJIIOM U IIarom temrmeparyp. [loixydeHHbie
3HAYEHHS HCIIOJIB3YIOTCS TIpH mocTpoeHnn rpadukos B koopanHaTax ACp—T; aH: —T; aS% —T;
AG°% — T u InK, — UT.
1.3.Iloas3ysce rpadgukom InKp — 1/T , BeiBecT npudnmxenHoe ypapHenue suja InK, = A/T + B,
rne A, B — mocrosiHHBIE.

HccaenoBanue 2

2.1. Ucnonw3ys npasuio ¢a3 ['nb6ca, 11 paccMaTpuBaeMoOl CUCTEMBI OIPEIEIUTh KOJINYECTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB M YHCJIO CTETICHEW CBOOOIBI.

2.2. Onpenenutbh BO3MOKHOE HAIIPABJIEHUE ITPOTEKAHUS UCCIEAYEMON PEAKIIMM U PAaBHOBECHBIN
coctaB razoBoil (a3l npu gaBnenun (klla) u temmeparype (K). Ilpu pemenun 3amauu
UCITOJIb30BaTh BBIBEIEHHOE B HccienoBaHuu 1 smnupuueckoe ypaBHeHue InKpy=A/T+B wu
JIaHHBIE 00 UCXOJTHOM COCTaBe ra30BoM (pa3bl

2.3. YCTaHOBUThH HAIpaBIECHHUE CMEILIEHUS COCTOSHUS PAaBHOBECUS pacCMAaTpUBAEMOM CHCTEMBI
pu:

a) yBEJIMUEHUU J1aBJIeHUs (IIOCTOSIHHAS TEMIIEPATypa);

0) yBeIMUEHHH TeMIepaTypbl (IOCTOSIHHOE JJaBJICHUE).



Cnucok 3K3aMeHAIMOHHbIX BOITPOCOB:

©o ok~ w

10.
11.
12.

13.

14.
15.
16.

17.

18.

19.

20.

21.

OcHOBHBIE IOHATHS TEPMOAVHAMHUKH.

ITepBblif 3akoH TepMoauHaMuku. [loHsTHEe O TemyoBoM 3(ddekTe, TenaoTsl 00pa3oBaHus,
TOpEHUs1, pacTBOpeHus, (pa30BbIX peBpameHuii. 3akoH ['ecca. Pacuerst mo 3akony 'ecca.
BnusiHue Temneparypsl Ha TEMI0BOH 3¢ (deKT.

3akon Kupxroda. Pacuets! TernoBbix 3¢ dexroB no 3akony Kupxroda.

BTopoii 3aKOH TEpMOAVHAMUKH.

TepmoauHaMuyeckue (QyHKUUM, XMMHUYECKMH NOTEHLMaN, OOIME YCIOBHS PABHOBECHS
cucreM. OuHepruss ['mG6ca u sHeprus I'enbmronpua Kak KpUTEpPHUH, ONpEAEISAIOIINE
HaIpPAaBJICHUE U NIPEAEI IPOTEKAaHUS IIPOLIECCOB B HEU30JIMPOBAHHBIX CUCTEMAX.

[TonsTue o pa30BOM paBHOBECHH, OCHOBHBIE ONpeeneHus (azoBoro paBHoBecus. [IpaBuiio
¢a3 'n60ca, ero npumMeHeHue.

®dazoBoe paBHOBECHE B 0JIHOKOMIIOHEHTHBIX CUCTEMAX. VYpaBHeHue
Knaysuyca-Kinaneitpona, pacueTsl OCHOBAHHBIE HA 3TOM ypaBHEHHUE.

VYcnoBUS XMMHUYECKOIO paBHOBECHA. 3aKOH JEHCTBYIOIIMX Macc (TEPMOAMHAMUYECKUN).
KoHcTanTa XMMHY€CKOro paBHOBECHSI.

Buael koHCTaHT paBHOBeCHs. PaBHOBECHS B TETEPOIr€HHBIX CUCTEMAX.

Bnusinue temnepaTypsl Ha KOHCTaHTY PaBHOBECHS.

Hanpasienue peakuuii B 3aKpbITBIX CUCTEMaX. Y PaBHEHHE U30TEPMbl XMMUUYECKOM peaKkiuu
Bant-T'opda, ee npakruyeckue npuiaokKeHUs. YpaBHEHHE H300apbl-M30XO0Pbl PEaKIHH.
MeTto/1bI pacueTa KOHCTAHTbI pABHOBECHSI.

[IpaBuino Jle-lllarenbe, ero mpakTU4eCKOe NPUMEHEHUE. BausHue 1aBieHus: Ha MOJ0KEHUE
paBHOBecHsl. PeanbHble ra3bl. OnucaHue peanbHbIX Ta30B C MCIOJIb30BAHUEM BHPHUATbHBIX
ypaBHeHuid. Temmeparypa bowns. Cmbicn BuUpHadbHBIX KO3(GGUIIMEHTOB. YpaBHEHUE
Ban-nep-Baansca. O¢dexr xoyns — Tommcona. Temmeparypa uHBepcuH. CoknxeHHe
ra3os.

Onpenenenue noHATHs “pacTBOp”’. CrOCOOBI BEIPXKEHUS COCTaBa PACTBOPOB.

Brausinue pa3nuuHbIX GakTOpOB Ha PaCTBOPUMOCTD.

Mopnenu pacTBOpOB: HjealibHbIE (COBEPILIEHHBIE) 1 OECKOHEUHO pa30aBIIEHHbIE PaCTBOPHI, UX
OTJINYME OT pEaIbHBIX PACTBOPOB.

3axonsl Payns u I'enpu. [lapunanbHbie MONSpHBIE BEIMUUHBL, UX ONPEEICHHUE.

CpolicTBa pa30aBiICHHBIX PacTBOPOB HE 3JIEKTPOJNUTOB. [laBieHue mapa HaJ pacTBOPOM,
TEMIIEpATypa KUIIEHUA U 3aMep3aHusi. OCHOBHBIE TOHATHS XUMUYECKOW KMHETUKH.
Crioco0b! onpezieNieHus CKOPOCTH peakiuu. dopManbHas KMHETHKA TOMOTEHHBIX PEaKIIU.
3akoH aeWcTByromMx macc. Ilopsaku peakuuil U MX MOJEKyJIsIpHOCTh. Peakiuu nepsoro,
BTOPOTO U N-TO NOpsAKOB. KnHeTHueckue ypaBHEHUS 1711 peaKIMi pa3IMYHbIX MOPSAKOB.
ITepuon momynpeBpaiieHus. KoHcTaHTa CKOPOCTH peakiiiu, €€ CBOMCTBA, Pa3MEPHOCTH U
onpezeneHus. MeToabl ompeaeneHUs Mopsiaka peakuuu. lloBepXHOCTHOE HaTSKEHHE,
METO/Ibl €r0 U3MEpEeHUs. AJICOPOIIHS, OCHOBHBIE TIOJIOKEHUS U YPaBHEHUSI aICOPOIIHH.
VpaBuenne ['nb0ca. YpaBaenme ODpeitnpmxa. YpaBHenue Jlenrmiopa. 3aBHCHMOCTH
aZIcopOIMy OT TEMIIEPATYPHI.



puioxenne 2

OIIeHO‘leIe cpeacrea Jid MpoOBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTallumn

a) HHaHpreMble pe3yJabTaThbl oﬁyqe}mﬂ H OLICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMe)KyTO‘lH()ﬁ arrecrammm.

Kon
NHaukaTop JOCTUKEHUS KOMIIETCHITUT OueHouHbIe CpeCTBA
WHIUKaTOpa
OIIK-1 Crnocoben pemarh 3amadyd  Npo(EeCCHOHATBLHOM  JEATEIbHOCTH, TPUMEHSS METOAbl MOJICTUPOBAHMS, MAaTeMAaTHYEeCKOrOo aHalu3a,

CCTCCTBCHHOHAYYHBIC U O6IIIGI/IH)K€H€pHI)I€ 3HaHUA

OIIK-1.1

Hcrnone3yeTr eCTeCTBEHHOHAYYHBIE 3aKOHBI U
IIPUHLUIIBI TP PELIEHUN IPAKTHYECKUX
3a1a4

HpHMepHLIC BOIIPOCHI K 3K3aMCHY:

1.
2.

o ok w

OCHOBHBIE TOHSTHS TEPMOJUHAMUKH.

IlepBorii 3akoH TepMoauHaMuku. [loHsTHE O TerIOBOM O>(QeKTe, TEmIoThI
o0Opa3oBaHWs, TOPCHHUS, paCTBOPEHUS, (Da30BBIX MpeBpaiieHuii. 3akoH ['ecca. Pacuetsr
1o 3akony I'ecca.

Brnusinue TemmepaTypsl Ha TET10BOM A (eKT.

3akon Kupxroda. PacueTs! TemnoBsix 3¢ dextoB no 3akony Kupxroda.

BTopoli 3aKk0H TEpMOJIMHAMUKH.

Tepmonunamuyeckue (QyHKIWMM, XUMHYECKUHA TOTEHIMANT, OOIIME  YCIOBHS
paBHOBecHsl cucTteM. DHeprusi [mbb6ca m sHeprus ['eapbMmronblia Kak KpUTEpHH,
ONPEEIAIONINE HAIIPABICHUE U IPEIE] MPOTEKAHNS IIPOLECCOB B HEU30JIMPOBAHHBIX
CUCTEMAX.

[lonsTre o ¢pa3oBOM paBHOBECHM, OCHOBHBIE ONpeeseHNs (a30BOr0 paBHOBECHSI.
[IpaBumno ¢a3 ['m66ca, ero npuMeHeHue.

@da3oBoe  paBHOBECME B OJHOKOMIIOHEHTHBIX  CUCTEMax. Y paBHEHHUE
Krnaysuyca-Knaneiipona, pacueTsl OCHOBAaHHBIE Ha ’TOM ypaBHEHHUE.
Ycnosus XUMHYECKOT O paBHOBECHSI. 3aKoH JNENCTBYIOINX Mmacc

(TCpMOZ[HHaMquCKHﬁ). KoHcranTa XMMHYECKOro paBHOBECHA.

10. BI/I)II)I KOHCTAHT paBHOBECHUA. PaBHOBecus B reTCPOTrCHHBIX CUCTEMAX.




Kon

NHaukatop JOCTHKEHUS KOMITETEHIIUN

OneHouHble CpeaCTBA

UHMKaTopa

11. BuusHue TemnepaTypsl Ha KOHCTaHTY PaBHOBECHSI.

12. Hanpapienue peakuuil B 3aKpbIThIX CUCT€Max. Y PaBHEHUE M30TEPMbl XUMHUYECKOI
peakiuu  Bant-T'odpda, ee  mpakTuueckue — mpuwiIoKeHUs.  YpaBHEHHE
1300apbI-U30X0Pbl peakui. MeTobl pacueTa KOHCTaHThl PABHOBECHS.

13. TIlpaBuno Jle-lllaTenpe, ero mpakTuueckoe NpUMEHEHWE. BiusHue naBiIeHUS Ha
I10JIO)KEHHUE PABHOBECHS.

14. Omnpenenenue nousaTus “pactBop”’. CriocoObl BEIPaXKEHHs COCTaBa pacTBOPOB.

15. BnmsHue paznuuHbIX (PaKTOPOB HA PACTBOPUMOCTD.

16. Moxenu pacTBOpPOB: HJCAIbHBIE (COBEpIICHHBIE) W OECKOHEYHO pa30aBlICHHBIC
PacTBOPBI, UX OTIMYUE OT pealbHbIX PaCTBOPOB.

17. 3akons! Payns u I'enpu. [TapunanbHbie MOJIIpHBIE BEMUUHBI, UX OIPEETICHHE.

18. CaoiictBa pa30aBIEHHBIX PAacTBOPOB HE 3JEKTPOJUTOB. JlaBieHue mapa Haj
pacTBOPOM, TeMIIepaTypa KUIEHUS U 3aMep3aHHsL.

OIIK-1.2 Pemraer cranmaptHble mpodeccrHoHambHBIE | 3a1a4d IS CAMOCTOSTEIFHOTO PEIICHUS:

3a/la4il ¢ MPUMEHEHHEM OOIIEMH)KEHEPHBIX
3HAHUH

1./IBa rpamMa Bo3ayxa M300apHO HArpeBarOT OT HYJS 10 OJHOTrO Tpanyca llenbcus mpu
nasnenuu 1 atMocdepa. InotHocts Bosayxa mpu 0°C coctasnser 0,00129 r/cm®. Haiimute
paboTy paciupeHus.

2. Yemy paBHO W3MEHEHHE SHTPONUU MpH Iepexoje | Moy a3oTa M3 COCTOSHUS,
COOTBETCTBYIOLLIETO ~ HOPMAJIbHBIM  YCJIOBHSM, B  COCTOSIHME, COOTBETCTBYIOIIEE
cTaHmapTHeIM ycnoBusM, ecnu Cp = 7/2 R. Oxapakrepusyiite crnocoObl mepenadyu
B3aWMHOTO BJIMSIHUSI aTOMOB B OPTaHUYECKUX MOJIEKYJIaX.

3. B razosoii cmecu, cocrostei u3 CO, H2O, Ho u CO2 , e kaxmoro rasa ObUIO B3SITO IIO

OJIHOMY MOJIIO, TTPOTEKAET pPEaAKIUs CSd=FL2< B Yyc0 moneii CO; B

coctostHUM paBHOBecHs paBHO 0,16. HaliTu KOHCTaHTY paBHOBECHS pEaKLUH.
4. Ilpu cuHTe3e ammuaka npotekaeT peakius: 3Har + Nawy = 2NH3 (. [Tpu 298 K mits sToi




Kon

NHaukatop JOCTHKEHUS KOMITETEHIIUN

OneHouHble CpeaCTBA

UHMKaTopa
peaxiuu Kp = 6 « 10°, a Afl_gge\ng): - 46,1 x/x/mMonb. OueHUTH TemIeparypy, npu
KOTOpPOW KOHCTaHTa PaBHOBECHUS peakluu OyaeT paBHa 1, momaras 4To TETUIOBOH A ekt
IPAaKTUYECKHU HE 3aBUCUT OT TEMIIEPATYPBHI.

OIIK-1.3 [Ipumenser MeToABbl MOIECTUPOBaHMA U | 3aJaHHE Ha pelIeHHe 3a1a4 U3 NPo(hecCHOHANBHOM 001acTH (JoMalTHee HHANBUYaIbHOE

MaTEeMaTHYeCKOro aHajau3a [Uisl pelIeHHs
3aa4  TEOPETHYECKOr0 M  IPHUKIAJIHOTO
Xapakrtepa

3aJIaHHE)
HUccaenosanue 1

Jlnst peakuny BBIIOJIHUTG CIIETyIoLIee:
1.1.CocTaBuTh ypaBHEHHE 3aBUCHMOCTH OT TEMIIEPATYPhl BEIUMYHHBI TEIUIOBOTO (P deKTa
AH®:= f(T) u usmenenus surporuu AS°; = f(T).
1.2.Berancnuts BenmuuuHbl  ACp, AH®: AS°:;, AG°ru InK, npu HeCKoNBbKUX —TemmepaTtypax,
3HAUEHHS KOTOPBIX 33JalOTCSI TEMIIEPAaTYPHBIM HMHTEPBAIOM M IIarOM TEMIIEpaTyp.
[ToyueHHbIE 3HAYEHUS HCIIOIB3YIOTCS MPH MOCTPOCHUH TpadukoB B KoopauHatax aCp—
T; AH: = T; AS°: —T; aG° — T u InK, — 1/T.
1.3.ITone3ysich rpadukom InKp — 1/T , BeiBecTH npubiaMkeHHOe ypaBHeHue Buja InK, =
A/T+ B, rtne A, B—1nocTossHHBIE.
HUccaenoBanue 2
2.1. Wcnonb3ys mpasmwio a3 ['mbGOca, s paccMaTpuBaeMON CHCTEMBI OIPENEITUTH
Kom4ecTBa (a3, He3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTETICHEH CBOOOIBI.
2.2. OmpenenuTh BO3MOXHOE HampaBiIeHUE MPOTEKAHUS UCCIEAYyeMON peakuuu Hu
paBHOBECHBIN cocTaB Tra3oBoil ¢a3el npu aasnenun (klla) m temmeparype (K). Ipu
pEeLIeHUH 337]a4yl NCII0Ib30BATh BHIBEJACHHOE B HCCIIEIOBAHUN 1 SMIIUpHUYECKOe ypaBHEHHE
InK,=A/T+B u nanuslie 06 UCXOAHOM COCTaBe ra30BOM (hazbl
2.3. YCTaHOBUTHb HampaBj€HHWE CMELICHHUS COCTOSIHMS PaBHOBECHsI paccMaTpuBaeMOn
CUCTEMBI TIPH:




Kon
UHMKATOpa

NuaukaTop JOCTUKEHUS] KOMIIETEHLIUN

OneHouHble CpeaCTBA

a) YBEJIMUEHUU JaBJeHus (IIOCTOSIHHASI TEMIIEPATypa);
0) yBEIMYCHUH TeMIEPaTyphl (TOCTOSTHHOE JaBJICHUE).




0) Ilopsinoxk mnpoBedeHUs NPOMEKYTOYHON AaTTecTAllMU, IOKA3aTeJM W KPUTEPHH
OlleHUBAHUS:

[IpomexyrouHas arrecrauus 1O JucHMIUIMHE «®Pu3HyecKas XHUMHA»  BKIOYAcT
TEOPETUYECKHE BOTIPOCHI, O3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHUS 00YYaIOIIUMUCS 3HAHUH, U
NPaKTUYECKHE 3a/aHusl, BBIABISIONIME CTENEHb C(OPMUPOBAHHOCTH YMEHUN W BIAJICHUM,
IpOBOIUTCA B (hOpME IK3aMEHa.

DK3aMeH M0 JAHHOW NIUCIMIUIMHE IMPOBOAUTCS B YCTHOH ¢opMme MO SK3aMEHAIMOHHBIM
OueraM, KaXplii U3 KOTOPBIX BKJIIOYAET 2 TEOPETUUECKUX BONPOCA U 3aa4a.

IMoka3aTeu U KPUTEPUHU OIIEHUBAHUS PACUYEeTHO-TPaQUIeCKOro 3aJaHHUsl:

— OICHKY «3a4YTE€HO» CTYACHT IMOJIYy4acT, €CJIM MOXKET IMOKa3aTh 3HAaHU HAa YPOBHC
BOCITPOU3BCACHUA U 00BSACHCHHS I/IH(bOpMaIII/II/I, HHTCIUICKTYAJIbHBIC HABBIKH PCHICHUSA NPOCTBIX
3aa4, MOXKET OaThb OLICHKY Hpe,HHO)I(eHHOﬁ CUTyalllu.

— OICHKY «H€ 3a4YTEHO» CTYJACHT IOJYy4acT, €CJIUM HC MOKCT ITOKAa3aTh 3HAHUS HAa YPOBHC
BOCIIPOU3BCACHHUA U 00BsACHEHHUS I/IH(bOpMaI_[I/II/I, HE MOXKCT ITOKA3aTh HHTCIJICKTYAJIbHBIC HABBIKH
PCIICHMA ITPOCTHIX 3aa4, JaTbh OLUCHKY HpCI[JIO)KGHHOﬁ CUTyalluH.

Iloka3aTesu U KpUTEPUH OLIEHUBAHUSA J1a00PATOPHBIX padoT:

— OIICHKY «3a4TE€HO0» CTYACHT MOJy4aeT, €CIIM MOXKET MTOKa3aTh 3HAHUS HAa YPOBHE
BOCTIPOM3BEICHUS M O0bSICHEHUS WH(OPMALIUU, HHTEJUICKTYaIbHbIEC HABBIKH PEIICHUS TPOCTHIX
3a/1a4, MOKET JIaTh OIICHKY MPEJIO)KEHHON CUTYAIlNH.

— OILICHKY «He 3a4TeHO0» CTY/CHT MOJy4YaeT, eCIIM He MOXKET IM0Ka3aTh 3HAHUS Ha YPOBHE
BOCITPOM3BEICHUS U O0BICHEHHSI HH(MOPMAITUH, HE MOXKET MTOKa3aTh HHTEIJIEKTYaIbHbIC HABBIKU
pElIeHUs TPOCThIX 33/1a4, AaTh OLIEHKY MPEIJIOKEHHON CUTYallUH.

IToka3zarenu u KPUTEPHHU OCHUBAHUSA IK3aMeEHa:

— Ha OLIEHKY «OTJHYHO» (5 0ayuioB) — o0y4arouiuiicsi 1eMOHCTpUPYET BBICOKMI YPOBEHBb
Cc(OPMHPOBAHHOCTU KOMIIETEHIUI, BCECTOPOHHEE, CHCTEMATHYECKOE WU INIyOOKOe 3HaHHe
y4eOHOro MaTepuajlia, CBOOOJHO BBINOJNHAET MPAKTHYECKUE 3aJaHMsl, CBOOOIHO ONEpUpPYET
SHAaHUAMU, YMCHUSAMHU, IPUMCHACT UX B CUTyallUAgX MTOBBITIIEHHOM CI0KHOCTH.

— Ha OICHKY «Xxopomio» (4 Oamia) — oOy4aromuiicss JEMOHCTPUPYET CPEIHHI YpPOBEHb
C(l)OpMI/IpOBaHHOCTI/I KOMHGTGHHHﬁZ OCHOBHBIC 3HaHHWsA, YMCHUSA OCBOCHBLI, HO OJOITYCKArOTCA
HE3HAYUTENbHBIC OIMOKH, HETOYHOCTH, 3aTPYAHECHHSI IPH aHATUTUYECKUX OTepaIusixX, epeHoce
3HAaHUU U YMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTyalluU.

— Ha OLIEHKY «yAO0BJIETBOPUTEIbHO» (3 Oaruia) — o0yyaroniuiicss 1IeMOHCTPUPYET HOPOTOBBIN
ypOBEHb C(HOPMHUPOBAHHOCTU KOMIIETEHIIMI: B X0/J1€ KOHTPOJIBHBIX MEPONPUATHI JOMYCKaIOTCS
OLIMOKH, MPOSBISETCS OTCYTCTBUE OTAEIbHBIX 3HAHWW, yMEHUI, HaBBIKOB, OOydarolIMics
UCTIBITHIBACT 3HAUUTENIbHBIEC 3aTPYJHEHUS NPU ONEPUPOBAHUU 3HAHUSMH U YMEHUSMHU MPU HX
HepeHoCce Ha HOBBIE CUTYAI[HH.

— Ha OLICHKY «HEeY/10BJIETBOPUTEIbHO) (2 Oaia) — 00ydJarouiicss IEeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUecKoro MaTepuana, JOMyCKaeT CYIIECTBEHHbBIE OIMOKH, HE MOXKET MOKa3aTh
WHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MPOCTHIX 3a/ad.



— Ha OILICHKY «HeYJA0BJIeTBOPUTEILHO» (1 6ayu) — oOyJaroniuiics He MOXKET MOKa3aTh 3HAHUS
Ha YpOBHE BOCIPOU3BENCHHS W OObACHEHHs uWHPOpMAIMK, HE MOXKET II0Ka3aTh
WHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MMPOCTHIX 33/1ad.



