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PaGouas nporpamma cocrasiena Ha ocHoBe ®I'OC BO 1o HampasjieHHIO MOArOTOBKH
22.03.02 Metannyprus (ypoBenb GakanaBpuara) (npuka3 MunoGpuayku Poccun ot 04.12.2015
r. Ne 1427)

Pabouas nporpamma paccmotpena n ogo0peHa Ha 3acefany# Kadeapbl MeTatypruu u
xumuyeckux Texnosoruit 18.02.2020, mporokos Ne 6 /
AN

3as. xadenpoii A.C. Xapuenko

PaGoyas nporpamma ogo6pena metoaudeckoit komuccuen UMMuM
20.02.2020 r. mpotokon Ne 5 : —
[pencenarein - A.C. CaBuHOB

Pabouas nporpamma cocraBnena:
noueHt Kapeapbl MuXT, kaHa. TexH. HAyK m H.1O.CBeunnkosa
ct. npenoaasaress kadpeapst MuXT, o C.B.IOnuna
777
Peuensent: /

noueHt kapeapsl TCuCA, kaH/1. TEXH. HayK W/ W.B.ITonypko



’4/

Jluer akTyanuzannu padodel nporpaMmsbl

PaGouas nporpamma nepecMoTtpena, oocyxaeHa u onobpera s peasmsauuy B 2020 - 2021
y4eOHOM rojy Ha 3aceaHu¥ kadenpbl MeTaurypruu 1 XMMHYECKHX TeXHOJIOTHM

Tporokon or 37 Wr N 7
3aB. kadenpoi < A.C. Xapuenko

Pa6ouas nporpamma nepecmortpena, o6cyxaeHa u ogo6pena s peanusauud B 2021 - 2022
y4e6HOM rojty Ha 3aceflaHud Kadeapsl MeTaulypriad 4 XUMHYECKHX TEXHOJIOI M

[Mporokomor = 20 . Ne
3aB. kadenpoii A.C. Xapuenko

PaGouas nporpamma nepecmorpena, obcyxaena u ogobpena s peanusanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqanuuKadeapbl MeTauryprui i XUMHYECKHX TEXHOJIOTHH

IMporokonmor 20 1. Ne

3aB. kadenpon AC, Yapqeﬂxo

Pa6ouas nporpamma nepecMoTpeHa, obcyxaeHa u ogobpena /s peayusaunu B 2023 - 2024
yueOHOM roay Ha 3acenaHuu kadenpsl MeTaurypruy i XHMHYECKHX TEXHOJIOT I

ITpotoxonm ot 20 r. Ne

3aB. kahenpoi A.C. Yapqem(o




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[enbro ocBOCHUS AUCUUILINHBI «DU3nUEcKast XUMHUS SIBISIETCS:

JOCTH>KEHHUE BO3MOKHOCTH OMUCHIBATh BPEMEHHOMU X0]1 XUMHUYECKUX
(GU3UKO-XMMHYECKUX TPOIECCOB HAa OCHOBE HCXOJHBIX CBOMCTB CHUCTEM M BEIIECTB HX
COCTABJISIIOLIUX, & TAKKE KOHEYHBIN PE3yJIbTaT COOTBETCTBYIOIIMX IIPOLIECCOB.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

JNucuunnuna @usuyeckass XUMHUS BXOJUT B BAapUATHUBHYIO YacTh y4yeOHOro IIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

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

WNudopmarrka u HHPOPMAITMOHHBIE TEXHOJIOTUU

Xumus

dusuka

Marematuka

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUHN AAHHON AMCLUHUILIIMHBI OyIyT
HEOOXOAUMBI ISl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

MopenupoBaHue NpoIeccoB U 00bEKTOB B METAILTYpTrUU

OCHOBBI METaJULYprUU€CKOr0 MPOU3BOCTBA

[IpoekTHas AeATENbHOCTD

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:

CtpyKTypHBII [Tnanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIETEHIIUH
OIIK-4 TOTOBHOCTBIO COYETATh TEOPHUIO U MPAKTUKY AJIS PEIIECHUSI MHXXECHEPHBIX 3a7a4
3HaTh OCHOBHBI€ ITOHATHS U 3aKOHBI (PU3NYECKON XUMUU
Ymeth OIIPEAEIIATh TEPMOJAUHAMUYECKUE XaPAKTEPUCTUKN XUMUUECKUX PEAaKIIUN
Brnaners METOJIaMH IPEJCKa3aHUs IPOTEKAHUS BOSMOXKHBIX XUMHUYECKUX PEAKIINN

[TK-2 criocoGHOCTHIO BBIOUPATH METO/IbI UCCIIEI0BAHUS, INIAHUPOBATH U MPOBOJIUTH
HE00XO0/IMMBbIE SKCIIEPUMEHTHI, HHTEPIIPETUPOBATh PE3YbTATHI U JI€TaTh BBIBOIBI

3HaTh OCHOBHBIE [TapaMeTphl PoBeIeHUsT GU3UKO-XUMHUECKUX HCCIIeT0BaHUN

YMeTh BBI6paTB napaMeTpbl HPOBCACHUSA (I)I/I3I/IKO-XI/IMI/I‘-ICCKI/IX HCCIIeOBaHUMI

BJ'Ia}IeTB HaBbBIKaMHU IMPOBECACHU A @HSHKO-XHMI/I‘ICCKI/IX I/ICCJ'IG)]OBaHI/II\/'I




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KoHTakTHas padora — 10,9 akaz. yacos:
— ayIuTOpHas — 8 aKkaJl. 4acos;

— BHeayuTopHas — 2,9 akaJi. 4yacoB

— caMocTosTenbHas pabora — 124,4 akan. 4acos;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akajl. yaca

dopma aTTecTaluu - SK3aMEH

AynutopHas g e
KOHTaKTHas paboTa E 5 dopma TeKyLero
=
B aKaj. yacax (3] Bu KOHTPOJISI
Paznen/ Tema 2, (B axaz. yacax) E R A . P Kon
> 3 © | camocrosTensHOIM yCIEeBaeMOCTH H
JIACIMTUTAHBI N £ = . KOMITCTCHITUH
o = paboThI IPOMEKYTOUHOMN
na6. |mpakr. | €3
Tex. . | 28 aTTecTaluu
3aH. | 3aH. QO &
1. Pasmen 1. Ilpeamer wu
METObl, TOHATHS W 3a/Ja4u
(DU3UYECKOM XMMUHU.
Pa6ora ¢
oubnuorpagpuiec
KAM
MarepuagamH,
BbInosiHeHue PI'P Y CTHBI OMDOC
11 XuMuaeckast Nel BHHOHHerHe ’
TepMonuMHaMuka. 3akonsl| 2 | 0,5 20 [ «Tepmomunamuue N OIIK-4, TIK-2
. nabopaTtopHOi paboThI
TEPMOANHAMHKH. CKUii aHaIn3 No 1
XUMHYECKAX -
peaxiuin»
IToaroroBka k
71a00paTOpHOI
pabote Nel.
HWroro no pazaeny 0,5 20
2. Pazgen 2. Xumuyeckoe u
(hazoBOE paBHOBECHE.
21 Koncranra
Pabora ¢
XAMHYIECKOTO PaBHOBECHSI.
oubnuorpagpudec
VYpaBHeHHE H30TEPMBI .
XAMUYECKOM eaKIuH1 KM YeTHEI onpoc,
p 12 1 | 211 40 MaTepuaiamu. | abopatopuas pabora | OTIK-4, ITK-2
dazoBoe paBHOBecHE B
IToaroroBka k Ne 2.
OTHOKOMITOHEHTHBIX N
nabopaTtopHOH
CHCTeMaXx. VYpaBHeHHe
o pabote No2.
Knaysnyca-Knaneiipona.
Wroro no pazpeny 1 |12/11 40
3. Paznen 3.
TepMonHAMHUYeCKasl  TEOPHS
pacTBOPOB.
3.1 CnocoObl BBEIpaXKECHUS
cocraBa pacTBOpOB.
Mopenn pacTBOpPOB. Pabora ¢ Otuer no
3akonsl Payns u Tenpu.| 2 | 0,5 20 | oubnmmorpaduuec | maboparopnoii padore | OIIK-4, TIK-2
IMapumaneHble  MOJISIPHBIE KUM MaTepuaiaMu Nel
BEJTUYUHBI, ux
olpeieIeHHE.
HWroro no pazneny 0,5 20
4. Pasmen 4. Xumudeckas

KHMHCTHKA.




4.1 ®opmanbHas KMHETHKA

TOMOI'€HHBIX peaKIuii. Pabora ¢ Ortuer no
3aKoH JIeHCTBYIONIMX Macc. 211 20 | oubnumorpaduuec |nmaboparophoii padore | OITK-4, TIK-2
Iopsinkn peakuuii n uX KUM MaTepuanamu | Ne 2, ycTHEIN ompoc.
MOJIEKYJISIPHOCTb.
HUroro no pazaeny 211 20
5. Pazgen 5. IloBepXHOCTHBIE
SIBJICHHSI.
5.1 AncopOums, OCHOBHBIE Verniit onpoc,
TOIIOXKCHHA M ypaBHCHHA PabGora ¢ 3ammuTa PI'P Nel
ancopouu. 24,4 | oubnuorpaduuec |« Tepmomunammueckuii| OITK-4, TIK-2
YpaBHeHue T'u606ca.

. KM MaTepHAIAMH | aHaIN3 XUMHYECKHUX
VYpaBuenne @pelinanuxa. o

pe-akui»

Ypasuenne Jlearmiopa.
HUroro no pazaeny 24,4
Hroro 3a cemecTp 4 1244 9K3aMEH
Hroro no pucnumnnuae 421 1244 DK3aMeH OIIK-4,I1K-2




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

OOpa3oBarenbHble TEXHOJIOTUU — 3TO LIEJIOCTHAs MOAEIb 00pa30BaTENBHOIO IIpolecca,
CHCTEMHO OIpeaeIstonmas CTPYKTYpY M COAEp)KaHUE JEsTeIbHOCTH OOEHX CTOPOH 3TOTO
nporecca (IpernojaBaTenss M CTYAEHTA), HMMEIOMIAs LEIbI0 JOCTH)KEHUE IUIAHUPYEMbIX
pe3yibTaTOB C TMOMPAaBKOM HAa  WHAMBHUAYyalIbHbIE OCOOCHHOCTH €ro  y4YacTHHKOB.
TexXHOJOrMYHOCTh Y4eOHOIo Ipolecca COCTOMT B TOM, 4TOOBI caenaTh y4eOHBIH Ipolecc
[IOJIHOCTBIO YIIPABIISIEMBIM.

OCHOBHBIMU IIpHU3HAKaMU 00Pa30BaTEbHON TEXHOJOTHH B €€ COBPEMEHHOM IOHUMAHUU
ABJISIOTCA:

— ZieTallbHOE OIMCaHue 00pa30BaTENbHBIX LIETIeH;

— TMO3TanmHOe omnucaHue (MPOEKTUPOBAaHME) CIHOCOOOB  JOCTMXKEHHUS — 3a/laHHBIX
pe3yabTaTOB-LIENEH;

— HCIIOJIb30BAaHHE OOpaTHOM CBSI3U C LEIbI0 KOPPEKTUPOBKH 0OPa30BaTEIBHOTO
npolecca;

— rapaHTUPOBAHHOCTb JOCTUTAEMBIX PE3YJIbTaTOB;

— BOCIPOM3BOJIMMOCTh 00pa30BaTEIbHOIO Mpoliecca BHE 3aBUCHUMOCTH OT MacTepCTBa
IpenojaBaTes;

— ONTUMAJIBHOCTB 3aTPauyuBaEMbIX PECYPCOB U YCHIIUH.

Peanu3zanus KOMOETEHTHOCTHOI'O [TO/IX0/1a IPEyCMaTPUBAET UCIIOJIb30BAHUE B yUEOHOM
npolecce AakTHUBHBIX W HHTEPAKTHBHBIX (OpPM MpPOBEAEHUS 3aHATUH B COYETAHUU C
BHEAYJIUTOPHON PabOTON C 1ENbi0 (POPMUPOBAHUSA U PA3BUTHS MPO(HECCHOHATBLHBIX HABBIKOB.
TpaguunoHHble  0Opa3oBaTeNbHbIE  TEXHOJOTMM  OPUEHTUPYIOTCS  HAa  OpraHM3aluio
00pa30BaTeNbHOTO  Ipoliecca, MPEANOoNaralollyl0 HpsAMYH  TPaHCIALMIO 3HAaHUW  OT
npenojiaBaTess K CTyIeHTY (IPEeUMYILECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UIUTIOCTPATUBHBIX
METOJI0B 00y4eHUs1). YueOHas AeATeIbHOCTh CTYJ€HTa HOCUT B TaKUX YCJIOBUSX, KaK IPABUIIO,
PENPOAYKTUBHBIN XapakTep.

@®opMbl y4eOHBIX 3aHATHUH € UCIIOJIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

NudopmanvonHass  Jekuuss —  IOCJIENOBATEIbHOE  U3JIOKEHHWE  MaTepuaia B
JUCLUIUIMHAPHOM JIOTHMKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOAJbHBIMU CpEACTBAMU
(MOHOJIOT MpernoaaBaTes).

JIaGoparopHas paboTa — opranu3anus y4eOHoH paboThl ¢ peallbHBIMU MaTepHaIbHBIMHU U
MH(OPMALIMOHHBIMU OOBEKTaMM, SKCIEpUMEHTalIbHasg paboTa C aHAJIOrOBBIMH MOJAEISMU
peasbHBIX OOBEKTOB.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arommMxcst
IIpencrasneno B npuiioxeHuu 1.

7 OueHOYHBIE CpeACTBA AJIsl IPOBeeHH s POMEKYTOUHOI aTTecTAlMI
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

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

2. dusnueckast xumus . yaednoe mocoodue / D. B. Tonpauna, C. I1. Knoukosckwii, H. O.
CeunukoBa u ap. ; MI'TY. - 2-e uzn. - Marautoropck : MI'TY, 2017. - 127 c. : un., quarp.,
rpad., TaomI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514
311/3506.pdf&view=true  (mara o6pamenus: 04.10.2019). - Makpoobbekr. - Tekcr:
DJIEKTPOHHLIN. - UMeeTcs



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

eYaTHBINA aHaJIOT .

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Xumuueckasi KHHETUKA U aJICOPOIIHSI: METO/I. YKAa3aHWUsI IS CTYJCHTOB IO TUCITUTLTAHE
"Ouszuueckas xumus" [ [D. B. Hdronsauna, C. I1. Kmoukosckuii, H. 0. CBeunukoBa u ap.] ;
MI'TY. - Marauroropck : MI'TY, 2013. - 1 snektpon. ont. quck (CD-ROM). - 3ari. ¢ tutyn.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1123
436/1258.pdf&view=true  (mara oOpamenus: 04.10.2019). - Makpoodnekt. - Tekcr
ANIEKTPOHHBIN. - CBeaeHus noctynusl Takke Ha CD-ROM.

2.IToBepxHOCTHBIC siBiIeHUsA. AncopOuus . yuebnoe mocobue / A. H. Cmupnos, H. O.
Ceeu-nukoBa, C. B. FOnuna, D. B. dronpauna ; MI'TY. - Marautoropek : MI'TY, 2017. - 1
snek-tpoH. onr. guck (CD-ROM). - 3arm. ¢ turym  o9kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1139
847/3417.pdf&view=true  (mara oOpamenus: 04.10.2019). - Makpooosekt. - Tekcr
anekTpoHHBIH. - ISBN 978-5-9967-0966-3. - CBenenust noctynssl Takxe Ha CD-ROM.

3. TopmikoB, B.M. OcHoBbl ¢usuueckoii xumun . ydeOnuk / B.W. Topmikos, N.A.
Ky3nenoB. — 6-¢ u3n. — MockBa : Jlabopatopus 3nanuii, 2017. — 410 c¢. — ISBN
978-5-00101-539-0. — TekcT : snexkrpoHublii // JIaHb : 2IeKTpOHHO-OMOIHOTEYHAsS CHCTEMA. —
URL.: https://e.lanbook.com/book/97412

B) MeToauyeckue ykasaHus:

1. JTabopaTopHbIif MPAKTUKYM 10 (PU3NUIECKON XUMHH : YIeOHO-METOIMYECcKoe rocooue /
A. H. Cmupnos, H. FO. CeeunukoBa, C. B. FOnuna, 3. B. {ronpauna ; MI'TY. - MarHutoropcex :
MI'TY, 2017. - 1 snmektpon. ont. auck (CD-ROM). - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136
592/3177.pdf&view=true  (mara ooOpamenus: 04.10.2019). - MakpooObekr. - TekcT
3NIEKTPOHHBIN. - CBefeHus 1ocTynHbl Takke Ha CD-ROM.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypceni:
IIporpammHoe o0ecnieuenune

Hanmenosanue [10 Ne norosopa Cpox netictaus
JTUICH3UU
MS Windows 7 11-1227-18 o1 08.10.2018 11.10.2021
Professional (st kitaccoB)
MS Office 2007 Professional ~ |Ne 135 ot 17.09.2007 OeccpouHo
FAR Manager cB00OTHO pactpoctpansemoe [10 OeccpovHO
7Zip cB0OOHO pacrpocTtpansemoe [10 OECCPOYHO

IIpodeccnonasibHbie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CUCTEMbI
| HasBanue kypca | Ccpuika



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

Hanuonanenas MH(POPMALMOHHO-aHAINTHYECKAst
cucreMa — POCCUIICKMI MHIIEKC HAyYHOTO LIUTUPOBAHUS
(PUHII)

ITouckoBass cucrema Axagemus Google (Google
Scholar)

WNudopmannonnas cucrema - EnuHoe okHO AocTyna K
MH(OPMaLMOHHBIM pecypcam

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

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

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

denepanpHOE roCyIapCTBEHHOE Or0KEeTHOE
yupexaenue «Denepanbubiii nHCTUTYT npombiiuienHoi|URL: http://www1.fips.ru/
COOCTBEHHOCTH

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOILYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecreueHre AUCIUTUINHBI BKITIOUACT:

1. YyeOHnas ayauropus Ui NpOBEACHUS 3aHATUHN JIEKIIMOHHOIO THUIIA OCHAILIECHA!

- TEXHUYECKHMMH CPEICTBAMU OOYYEHMs, CIYKaLIMMU Ui HpPEJCTaBICHUS Yy4eOHOI
uHpopManuu OOJIBIION ayAUTOPUH: MYJIbTUMEIUHHBIMH CPEICTBA XPAaHEHHs, NEepeaaydl U
npezcTaBieHus yueOHOH nHpopMaluu;

- CHIeUaIM3UPOBAaHHON MeOebIo.

2. YuebHas ayauTopus Ui NpoBeleHHs JabopaTOpHbIX 3aHATHH «JlaGoparopus
(bU3HYECKON XMMUNY» OCHAIIIEHA J1a00paTOPHBIM 000PYI0BAHUEM:

- 1abopaTopHoe 000pyroBaHKE (YCTAHOBKA JUISl ONpEJe/IeHMe MHTErpalbHOW TEIUIOThI
pac-TBOPEHHSI COJIM;YCTaHOBKA IS ONpeAesieHus Kod(hUIuenTa pacrpeeneHus);

- CIIeLMAIN3UPOBAHHON MEOEIBIO.

3. YuebHast ayauTopus AJsl TPYNIOBBIX U MHIMBHUIYaJIbHBIX KOHCYJIBTAIIUH, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTalluy OCHAIIICHA!

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

- CHIeMaIM3UPOBAaHHON MeOebIo.

4. TTomerieHue 7151 CaMOCTOSATENIbHOM pabOThl OCHAIIEHO:

- KOMITBIOTEPHO# TexHHKO# ¢ makeTrom MS Office, ¢ moakmouenuem k cetu «MHTEpHET»
U C TOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. Tlomemienne nast XpaHeHHs M HPOPHIAKTHUECKOTO OOCIYKUBAaHHUS Yy4eOHOTro
000pyTI0BaHUS OCHAIIICHO:

- CIIeLUAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMy JJIsl XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTA yueOHOro 000py10BaHUs;

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


https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
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6 YueOHO-MeTOqMYEeCKOE 0OOecTIeYeHHe CAMOCTOATEIBLHOM padoThl 00y4Yarommxcst

Ilepeuens nabopamopnvix pabom
1. OmnpeneneHre MHTETPATBHOM TETUIOTHI PACTBOPEHHUS COJIU
2. JlaBieHHE HACBIIEHHOTO Mapa U TEIUIOTa UCIIAPEHUS YUCTOU KUIKOCTH

JAOMAIITHEE PACYETHO-I'PA®HYECKOE 34A/JAHHE Nel « Tepmoounamuueckuil
AHANU3 XUMUYECKUX PeaKyully»

HUccaenoBanme 1

JInst peakiiuy BBINOJHUTD CJIETYIOLIEE:
1.1.CocTaBuTh ypaBHEHHE 3aBHCUMOCTH OT TEMIIEpaTyphbl BEJIMYMHBI TEII0BOTO 3ddekra A\H®, =
f(T) u usmenenus suarporuu ,S°; = f(T).
1.2.Boruncauts BenuduHbl ACp, aAH®: | AS°;, AG°: u InK, mpu Heckoibkux Temmeparypax,
3HAUEHUS KOTOPBIX 33JIAIOTCSl TEMIIEPATyPHBIM HHTEPBAIOM U IIarom temreparyp. [lonydeHHbIe
3HAUEHMs UCHOJIb3YIOTCA IPU OCTpoeHnU rpadukos B koopauHatax ACp—T; AH% —T; AS°% —T;
AG°% —Tu InK, - 1/T.
1.3.ITonb3ysce rpaduxom InK, — 1/T , BeiBecTn npubnmxenHoe ypasuenue suaa InK, = A/T + B,
rae A, B — mocrosiHHBIE.

HccaenoBanue 2

2.1. Ucnonw3ys npasuio ¢a3 ['nb6ca, 1y paccMaTpuBaeMOl CUCTEMBI OIIPEAEIUTh KOJINYECTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB M YHCJIO CTETICHEH CBOOOIBI.

2.2. Onpenenutb BO3MOKHOE HAIIPABIEHUE ITPOTEKAHNS MCCIEAYEMON PEAKIIMM U PaBHOBECHBIN
coctaB razoBoil ¢as3sl npu pgasnenun (klla) m temmneparype (K). Ilpu pemenun 3amauu
WICIIOJIb30BaTh BBIBEJICHHOE B HcciefoBaHuu 1 smmupudeckoe ypasHenue InK,=A/T+B wu
JIAaHHBIE 00 UCXOJIHOM COCTaBE ra30Boi (pa3bl

2.3. YCTaHOBUTBH HAIIPaBICHHE CMEILLEHUS COCTOSHUS PAaBHOBECHUS PaCCMAaTPUBAEMOM CHCTEMBI
pu:

a) yBEJIMUYEHUH JIaBJIeHUs (TIOCTOSIHHAS TEMIIepaTypa);

0) yBeJIMUEHUH TEMITEpPaTyphl (IIOCTOSIHHOE J1aBJICHUE).

Cnucok 680NpOCo6 0/14 IK3AMeHa no Oucuunﬂune «Du3uueckas xumus»

OcHOBHbIE TOHATHS TEPMOIMHAMUKH.
[TepBblii 3akoH TepmoauHamMuku. Ilonstue o TeroBoM 3¢ ¢dekre, TEmIoTH 00pa3oBaHMA,
rOpeHusi, pacTBOpeHus, pa3oBbIX MpeBpaiieHuil. 3akoH ['ecca. PacueTsl o 3akony I'ecca.
BnusiHue Temneparypsl Ha TEII0BOH 3 dexT.
3akoH Kupxroda. Pacuets! TernoBbix 3¢ ¢dektoB no 3akony Kupxroda.
BTopoii 3akOH TEpMOAVHAMUKH.
TepMmoanHamMuyeckue QyHKIMHM, XUMAYECKUH MOTEHIIMAN, OOIUE YCIOBUSI pPABHOBECHUSI CUCTEM.
Oneprust ['m66ca u sHeprus ['enbMronbla Kak KpUTEpUH, ONPEIEIISIONIIe HallpaBieHHe U Mpeelt
MPOTEKaHUs MPOLECCOB B HEN30JIMPOBAHHBIX CHCTEMAX.
[Tonsitue o (ha30BOM paBHOBECHH, OCHOBHBIE ONpeeieHus (azoBoro paBHoBecus. [IpaBmiio da3
['u606ca, ero mpumeHeHue.
®a30Boe paBHOBECHE B OJHOKOMIIOHEHTHBIX cucTeMax. YpaBHeHMe Knaysuyca-Knaneiipona,
pacyeTsl OCHOBAHHBIC Ha ’TOM ypaBHEHHUE.
VYcnoBusg XHMMHUYECKOTO PpaBHOBECHS. 3aKOH JEHCTBYIOIIMX MacC (TEpMOJMHAMUYECKHI).
KoHcTaHTa XMMHYECKOrO PaBHOBECHSL.
Bunbl koHCTaHT paBHOBecus. PaBHOBECHSI B TETEPOT€HHBIX CUCTEMAX.

BnusiHue TemniepaTypsl Ha KOHCTaHTY PaBHOBECHS.



Hamnpasnenue peakuuil B 3aKpBITBIX CHUCTEMaX. YpPaBHEHUE HM30TEPMbl XMUMHUYECKOW PEaKLUU
Bant-T'odda, ee npakTuyeckne NpuaokeHus. Y paBHEHUE U300apbI-U30X0PhI peakiuu. MeToabl
pacdera KOHCTaHTbl PaBHOBECHS.

[IpaBuno Jle-lllarense, ero mpakTuyeckoe NMpUMEHEHUE. BiusHHe NaBieHUs Ha IOJIOXKEHUE
PaBHOBECHSI.

Ornpenenenne nmoHATUs “pactBop’”’. CriocoObl BIpAXEHUS COCTaBa PaCTBOPOB.

Bnusiaue pa3nuyHbIX (aKTOPOB HA PaCTBOPUMOCTb.

Monenu pacTBOpOB: HjeajbHbIe (COBEpIICHHbIE) U OECKOHEUHO pa30aBICHHBIC PACTBOPBI, MX
OTIIMYME OT pealbHbIX pacTBOpoB. 3akoHbl Payns u ['enpu. IlapuumanbHble MosipHbIE
BEJIMUMHBI, UX omnpenenenue. CBoiicTBa pa30aBIeHHBIX PACTBOPOB HE AJIEKTPOJIUTOB. JlaBieHue
napa Haji pacTBOpOM, TeMIIepaTypa KUIEHUs U 3aMep3aHus. OCHOBHbBIE TOHATUS XMMHUYECKOMN
kuHeTuKHU. CrocoObl ompeseseHns CKOpOoCcTH peakuuud. dopmaibHas KUHETHKA TOMOTEHHBIX
peaxuuii. 3aKoH AeicTByOMX Macc. [lopsaaku peakuil 1 UX MOJIEKYJISIPHOCTb.

Peaknuu nepBoro, BTOporo 1 n-ro nopsiikoB. Kunernueckue ypaBHEHUs I peakuil pa3InyHbIX
nopsinkoB. llepuon nomynpespamenus. KoHCTaHTa CKOpPOCTHM peakLHMH, €€ CBOMCTBA,
pa3MEepHOCTM U ompeneneHus. Metonpl omnpeneneHus nopsaaka peakiuu. lloBepxHocTHOE
HaTSDKEHHWE, METOJbl €ro u3MepeHus. AcopOIus, OCHOBHbIE IOJOXKEHHS W ypaBHEHHUS
aacopOuuu. YpaBuenue ['nd6ca. Ypauenue @peitnnnuxa. Ypasuenue Jlenrmoopa. 3aBUCUMOCTD
aacopOLUU OT TeMIIEPATYPHI.
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7 OLieHOUYHBIE CPEICTBA I [IPOBEIECHUS IPOMEXYTOUHOM aTTeCTalluU

a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPEACTBA /1JIsl IPOBeIeHUs
MPOMEKYTOYHOM aTTEeCTALMU:

CTpyKTypHBIi [Inanupyembie
JJIEMEHT pe3yIbTaThl OneHouHbIE CpeACTBA
KOMITIETEHIINH oOyueHus
OIIK-4 TOTOBHOCTBIO COUYETATh TEOPUIO U MPAKTUKY JJIsl PEIICHUS MHXCHEPHBIX 3aja4

3HaTh

OCHOBHBIE MTOHATHA U
3aKOHBI (PU3NYECKOU
XUMUU

Cnucok eonpocosé 0na 3IK3ameHa NoO OUCUUNTUHE
«@u3uueckan Xumuny

OCHOBHbBIE NOHATHUS TEPMOJUHAMUKH.

IIepBb1il 3aK0H TepMoauHaMUKU. [IoHATHE O TEIIOBOM
a¢dekTe, TEIIOTH 00pa30BaHusl, TOPEHUS, PACTBOPCHHSI,
¢da3zoBbIXx mnpeBpamieHuii. 3akoH ['ecca. Pacuersl 1o
3akony I'ecca.

Brnusinue TemmepaTypsl Ha TETU1oBoOM 3 (eKT.

3akon Kupxroda. Pacuersi TemnoBeix 3¢¢heKkToB MO

3akony Kupxroga.
Bropoii 3ak0H TepMOIMHAMUKH.
TepmoanHamMuueckue byHKIuy, XUMUYECKAN

NOTEHIMa, oOIIMe YCIOBUS PABHOBECHS CHCTEM.
Ouneprus ['n66ca u sueprus ['enbMrosnpia Kak KpUTEpHH,
ONpEACISAIOIME HANpaBJICHUE W MpeAes IMPOTEKAHUS
MIPOLIECCOB B HEU30JIUPOBAHHBIX CUCTEMAX.

[lonsTve o  (a3oBOM  pPaBHOBECHUH,  OCHOBHBIE
ompeneneHust ¢azoBoro pasHoBecus. IlpaBuio a3
['u66c¢a, ero mpumeHeHue.

da30B0€ paBHOBECHE B OJHOKOMIIOHEHTHBIX CHCTEMaX.

YpaBHeHue Knaysuyca-Knaneitpona, pacueTsl
OCHOBaHHBIE HAa ’TOM YpaBHEHHUE.
VYcnoBust XUMHUYECKOTO paBHOBECHS. 3aKoH

neicTByomux mMace (TepMmonuHamuueckuit). Koncranra
XUMHUYECKOTO PAaBHOBECHS.
Bunsl  xoncranT  paBHOBecus.  PaBHoBecus B
reTEPOreHHBIX CUCTEMAX.

Binsaue remneparypsl Ha KOHCTaHTY paBHOBECHS.
HampaBnenne peakumii B 3aKpbITBIX ~ CHCTEMax.

YpaBHeHUE U30TEPMBI XUMHUYECKON peaxkuun
Bant-T'odda, ee npakTuyeckue npuiioxkeHus. Y paBHeHHE
n300apbI-M30X0pBl  peakuuu.  MeTtoasl  pacuera

KOHCTAHTBHI PAaBHOBECHSI.
[IpaBuno Jle-lllarenbe, €ro npakTUUYECKOE NMPUMEHEHHUE.
Bnusinue naBneHus Ha MoOJOKEHHE PaBHOBECHS.
Omnpenenenue noHATHS “pacTBOp”. CrIoCOOBI BBIpasKEeHUS
cocTaBa pacTBOPOB.

Brnusinue pa3nuyHbix GaKTOpOB HA PACTBOPUMOCTb.
Mopenu pacTBOpPOB: HEaIbHBIE (COBEpPIICHHBIE) U
OECKOHEYHO pa30aBJICHHBIC PACTBOPHI, WX OTIMYHE OT
peanbHBIX PaCTBOPOB.




CTpyKTypHBII [Lnanupyembie
3JEMEHT pe3ynbTaThl OueHouHbIE CpEACTBA
KOMIIETEHIINH oOyueHus
3akoubl Payns u ID'enpu. I[lapumanbHble MOJSpHBIC
BEJIMYUHBI, UX ONpE/EICHHE.
CpoiicTBa pa30aBiICHHBIX PACTBOPOB HE DJIEKTPOJUTOB.
JlaBneHue napa HaJl paCTBOPOM, TeMIIepaTypa KUIIEHUS U
3aMep3aHusl.
YMetb ONpeIEIATh 3agaum 11 CaMOCTOSATEIbHOIO PellIeHusl
TepMoAMHamMu4eckue |3amava 1
XapaKTEPUCTUKU Hcxons u3 cienyronmx TepMOXUMUYECKUX YPAaBHEHUMN:
XUMUYECKUX PEaKITUi 1) H,+0,=H,0; ; AH=-184 x]Ix,
2) H,0,=H,0+0,50,; A H’=-96 k],
OTpeAeNUTE TEeII0BON APPEKT peaKIuu:
3) Hp+0,50,=H,0, AH’=?
3agauva 2
Omnpenenure sutponuio 151 Cl, mpu Temmeparype 625°C
" naBiennu 35,5kI1a. Jlanubie, HEOOXOUMBIE JJIs
pacdyera  (CTaHAAPTHYIO SHTPOIIHIO, 3ABUCUMOCTD
TEIUIOEMKOCTH OT  TEeMIIepaTypbl) B3ATh U3
cnpaBouyHuka. Cuutars Clp neanbHbIM Ta3oM.
Bnaners METOJIaMH 3a0anue Ha peuieHue 3a0ai u3 nPogheccuoHaIbHoU
IIpeACKa3aHus oonacmu
MPOTEKAHHS «TepMOdUHAMIMECILIT QHAANS XUMUMNECKUX pearyuil>
Hccnenoanne 1
BO3MOYKHBIX

XUMHUYCCKUX peaKI_II/Iﬁ

JInst peakiiuy BBIIOJHUTD CIIEYIOIIEE:
1.1.CocTaBUTh ypaBHEHUE 3aBUCUIMOCTH OT TEMIIEPaTyphl
BennuKHbI TernoBoro 3¢ dexra \H® = f(T) u usmenenus
srtpornun AS°; = f(T).
1.2.Beruncants BenuauHbl  ACp, AH % aS°%, AG°r m InK,
MPU HECKOJBKHUX  TEMIIepaTypax, 3HAYCHHS KOTOPHIX
3a[1al0TCs  TeMIepaTypHbIM HWHTEPBAJIIOM U  IIaroM
temneparyp. [lonydeHHbIe 3HAYEHUS WCIIONB3YIOTCS TIPH
noctpoeHuu rpadgukos B koopauHatax ACp— T; AH® —
T, AS% —T,; AG° —TulnK,—-1/T.
1.3.ITone3ysice rpapuxom InK, — 1/T , BeBecTH
npubnmkeHHoe ypapHenue Buja InK, = A/T + B, r1e A,
B — nocrosiHHEbIE.

[TK-2 criocoGHOCTHIO BBIOUPATH METO/IbI CCIIEI0OBAaHUS, INIAHUPOBATEH U MPOBOIUTH

HCO6XOI{I/IMLIC OKCIICPUMCHTBI, HHTCPII

CTUPOBATH PC3YJILTATHI U 1CJIATh BLIBO/JIbBI

3HaTh

OCHOBHBIE
napameTpbl
MPOBEACHUS
(hUBUKO-XUMUYIECKUX
HCCIIE0BAHUMI

Cnucok eonpocosé 0na IK3ameHa NO OUCUUNTUHE
«@u3uueckana xumusay OCHOBHBIC IOHATHS XUMHUYECKOM
KUHCTUKH.

Crnioco0sI onpenienieHust CKopocTH peakiuu. dopmanpHas
KMHETUKAa TOMOT€HHBIX peakluil. 3aKOH JEeUCTBYIOIIHNX
Mmacc. [lopsanku peakiui U uX MOJICKYJISIPHOCTh. Peakiuu
MEepBOro, BTOPOTrO W n-ro mnopsakoB. Kunernueckue
yYpaBHEHUS ISl PEaKIui pa3nuyHbIX nopsakoB. [lepuon
MOJTYIIPEBPAIICHHUS.

Koncranta  ckopocTH  peakuuu,
Pa3MEPHOCTH U ONPECICHHUS.

€e  CBOICTBa,




CTpyKTypHBII [Lnanupyembie
JJIEMEHT pe3yIbTaThI OneHouHbIe CPECTBA
KOMIICTCHITHH o0y4eHHSI
MeToap!l onpeieNIeHHs MOPSAKA PEaKIIHH.
[ToBepXHOCTHOE HATSKEHHE, METO/BI €70 U3MEPEHUSI.
AncopOrusi, OCHOBHBIC TIOJOXKEHUS U  YpaBHEHUS
azcopoIuu.
VYpasuenue ['n60ca.
VYpaBuenue Opeiinpmxa. YpaBHeHue JIeHrmropa.
3aBUCUMOCTH aJICOPOIIUU OT TeMIEepaTyphI.
YmMmeTh BBIOpaTh mapameTpsl | 3ajgaHue 1Jisi CAMOCTOSITEILHOTO ITPOBEIEHHUsI
HPOBECHNA HCCJIeIOBAHMI:
(U3UKO-XMMHYECKHIX
UCCIIEIOBAaHHIA 1.M3yuuTh BIUSHUE TEMIIEPATYPhI HA CKOPOCTh
XMMHUYECKOM peakiuu (J1aboparopHas padbora)
Bnaners HaBbIKAMH 3ananue Ha pemenne 32124 U3 NPoQeccHOHANTLHOI
IpOBCACHIA od1acTu:
(U3HKO-XMMHYECKHIX .
. TepMoanHaAMUUYeCKHIl aHAIN3 peaKkUH
UCCIIEIOBaHHIA

2.1. Ucnonme3ys mnpaBuno ¢a3 [ubbca, s
paccMaTpuBaeMON CHCTEMBI OIPENEIUTh KOJINYECTBA
(a3, HE3aBUCHMbBIX KOMIIOHEHTOB M YHCJIO CTeleHel
CBOOO/BI.
2.2. Onpenenuth BO3MOKHOE HAIPABICHHE NMPOTEKAHUS
HCCIIEIyEMOM PEAKIMM U PAaBHOBECHBIN COCTAB ra3oBOM
¢a3el npu nasienun (kxlla) m Temneparype (K). Ipu
pelieHrH  3a7add  WCIOJb30BAaTh  BBIBEJACHHOE B
uccienoBanuu 1 smmupuyeckoe ypasHenue InK,=A/T+B
Y JJaHHBIE 00 UCXOHOM COCTaBe ra30BOM (ha3bl
2.3. YCTaHOBUTh HAaNpaBI€HUE CMELIECHHUS COCTOSHUS
PaBHOBECHS pacCMaTPUBAEMOW CHCTEMBI TIPH:
a) yBEJIMUYEHUH JIaBJIeHUS (TOCTOSIHHAS TEMIIepaTypa);

0) yBeIMYEHUH  TeMIeparypbl  (IOCTOSHHOE
JaBJICHUE).

6) HOpﬂ)IOK MMpOBECACHUA l'[pOMC)KyTO‘lHOﬁ aTTeCTaluu, 1N0OKa3aTe/im 1 KpUTEPpUu
OICHUBAHUA:

[TpomexyTouHass arrecTalss MO AWCUUIUIMHE BKJIIOYAeT TEOPETUYECKUE BOIPOCHL,
MO3BOJISIOIINE OLEHUTh YPOBEHb YCBOEHUS 00YYAIOUIMMMCS 3HAHUM, M MIPAKTUYECKHE 3aaHus,
BBISBJISIFOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUN U BIaJICHUN, TPOBOAUTCS B hopMe:

- BBIMOJIHEHUS U 3aIUTHI 1a00paTOPHBIX padoT;

-BBINIOJIHEHUS U 3aIIUTHI JOMaIllHEN pacyeTHO-Tpaduyeckoil paboThl;

- DK3aMEHa.

BrimonHenue nabopaTopHBIX pabOT MPOBOAUTCA B YUYEOHBIX ayIUTOPUSAX Ui MPOBEACHUS
71a0opaTOpHBIX padoT 1o naucHumiInHe «Pu3nueckas XUMHUS MOJ] PyKOBOACTBOM INpENoaBaTes,
pacyeTr M TOATOTOBKa K cjade JabopaTOpHOW pabOThl OCYIIECTBISIETCS OOyJarOnIUMCs
CaMOCTOSITENIBHO.

Kputepun oneHnBanus 1a00paTOpHbIX padoT: «3aUYTEHO», «He 32a4TEHO».

JomaiHsist pacueTHO-Tpaduyeckast paboTa BBINOJHAETCS CaMOCTOSATENIBHO, B Mpoliecce ee
HalnMcaHus 00y4aroluiics pa3BUBAaeT HABBIKM K HAy4HOH paboTe, 3aKpeIuisis U OJHOBPEMEHHO
pacupsisi 3HaHUs, TOJTY4YEHHBIE MTPH U3y4eHun Kypca «Dusnueckas xumus». [Ipyu BeImoTHEHUN




KypcoBOi paboThl 0Oydaroluiics JOIDKEH MOKa3aTb CBOE YMEHHE paboTaTh CO CIPABOYHOM
JUTEPATypOil ¥ APYTUMU JUTEPATYPHBIMU UCTOUHHUKAMHM, a TAK)KE€ BO3MOYKHOCTh aHAJIM3UPOBAThH
MOJTy4EHHBIE PE3YIbTATHI.

Kputepun oneHuBaHusi gomainHeil pacueTHoO-rpaduueckoil paboThl: «3aUTEHO», «HE
32a4YTEHOM.

DK3aMeH M0 JaHHOW JIUCUUIUIMHE MPOBOJIUTCS B YCTHOM (opMe Mo 3K3aMEeHalMOHHBIM
Ouieram, KaXk/1bIi U3 KOTOPBIX BKIIIOYAET 2 TEOPETUUECKUX BOMPOCa.

IToka3aTenu U KPUTEPUH OLIEHHBAHUS IK3aMeHa:

— Ha OICHKY «OTJIMYHO» (5 0aymuioB) — oOyyarommiicss AEMOHCTPUPYET BBICOKHI YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMAaTHYeCKoe M TIIyOOKOe 3HaHHE
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHUECKUE 3aJaHHs, CBOOOIHO ONEpUpPYeT
3HAHUSAMU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OICHKY «xopomo» (4 Oama) — oOydaromuics JEMOHCTPHPYET CPEAHHA YPOBEHB
c(OpPMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENIbHBIC OMIMOKH, HETOYHOCTH, 3aTPYJHECHHUS IIPU AaHATUTHIECKUX OTIEPAIUsX, IepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIE CUTYAI[HH.

— Ha OIICHKY «Y/0BJIEeTBOPUTEILHO» (3 Oaiia) — 00yJaronuiics JeMOHCTPUPYET MOPOTOBBI
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIHI: B X0JIe¢ KOHTPOJIbHBIX MEPONPUITUN JAOMYCKAIOTCS
OIIMOKH, TPOSBISIETCS OTCYTCTBHE OTACIBHBIX 3HAHWN, yYMEHHH, HABBIKOB, OOyYaromIUNCs
WCIBITHIBACT 3HAYUTENIbHBIC 3aTPYJHEHHS MPH ONEPUPOBAHUM 3HAHUSMU U YMEHUAMU TPU HX
NepeHOCce Ha HOBBIE CUTYAIIHH.

— Ha OLICHKY «HEeY/10BJIETBOPHUTEIbHO» (2 6aiia) — 00ydaronuiicss IEMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, 10MyCcKaeT CylleCTBeHHbIE OIMOKHU, HE MOXKET IMOKa3aTh
MHTEIJICKTya IbHbIe HABBIKM PELICHUS MPOCTHIX 3a/1a4.

— Ha OLICHKY «HeYJA0BJIeTBOPUTEILHO» (1 6aiun) — oOydaronuiics He MOXKET MOKa3aTh 3HAHUS
Ha YpOBHE BOCIPOU3BEACHHS U OObACHEHMs UHPOpPMAllMM, HE MOXET I0Ka3aTh
MHTEJUICKTYaJIbHBIE HaBBIKU PEIICHUS MPOCTHIX 33/1ad.



