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PaGouas nporpamma cocrasiena Ha ocHose ®I'OC BO - Gakanaspuart 1o HanpaBIeHUIO
noarotosku 22.03.01 Martepuanosenenue 1 TEXHOJIOTHH MaTepHaios (mpuka3 MuHOGpHAYKH
Poceuu ot 02.06.2020 r. Ne 701)

PaGouas mporpaMMa paccMoTpeHa 1 0100peHa Ha 3aceJaHuH Kadenpsl MeTanypruu u
XHMHYECKUX TEXHOJIOTHH ]
17.01.2022, mpoToxoin Ne 4
3aB. kadenpoit A.C. XapueHko

PaGouas mporpamma ogo6peHa Metoandeckon komuccueir UMMuM
15.02.2022 r. mpoTokon Ne 6 :
IIpencenarens A.C. CaBunos

CornacoBaHo:
3aB. kadepoii JIuTeHbIX IPOIECCOB H MaTEpUAIOBEACHH iy
7 2 H.A. ®eoktrcTOB

()
PaGouas mporpaMMa CoCTaBJIeHa: O [ & W‘C’*’-‘a@;f/ﬁ”
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3aB kapenpoit [1DubBXK]I, kana. TeXH. HayK # - A.JO.Ilepsitunckuit




JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2023 - 2024
yueOHOM Toly Ha 3acefaHuu Kadeapbl MeTamTyprui 1 XUMHYEeCKUX TEXHOJIOTUN

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamnuu B 2024 - 2025
yueOHOM Toy Ha 3aceaHuu Kapeapsl MeTaTypriu U XUMHYECKUX TEXHOJIOTUH

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3acemaHuu Kageapbl MeTauTyprui ¥ XUMHUYECKHX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTaryprud 1 XAMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[enbio ocBOeHUS AUCUUTIINHBI «DU3nUecKast XUMUS SIBISIETCS:

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

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

Jucruminia ®dusndeckass XUMHsS BXOAUT B 00s3aTelIbyl0 4YacTh yd4eOHOIro IUIaHA
00pa30BaTeIbHOI IPOrPaMMBI.

JInss  w3ydeHWss ~ TUCHMIUIMHBI ~ HEOOXOMMMBI  3HaHWSA  (YMEHUS,  BIAJCHHSA),
c(OpMHUPOBAHHBIC B PE3YJIbTATE H3YUCHHS TUCIUTUIUH/ TIPAKTHK:

OO01mas 1 HeOpraHUYECKask XUMUS

WudopmaTrka 1 nHGOPMAITHOHHBIC TEXHOJIOTHU

3HaHus (YMCHUs, BJIAJICHUs), TIOJYYCHHBIC MPH M3YYCHUU JAHHOW TUCHHUIUIMHBI OyIyT
HEOOXOIMMBI [Tl U3YUCHHS TUCIUTUINH/TIPAKTHK:

Ananu3 unciioBoit uHdGopmManuu

MexaHn4ecKne CBONCTBA MATEPUAIIOB

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pPe3y/IbTaThbl 00y4eHHUs

B pesynbrate ocBoeHMs AUCHUILIUHBI (MOayssl) «Pu3nyeckas XUMUS» 00ydaroluiics
JIOJDKEH 00J1a1aTh CIEIYIOMUMI KOMIICTEHIUSAMU:

KO[[ HHJUKaTopa I/IHILI/IKaTOp JOCTHIXKCHUA KOMIICTCHIIM

OIIK-1 CrnocoGeH pemaTe 3aaaydl Mpo(EeCCHOHANBHOM AESATETbHOCTH, MPUMEHSST METOIbI
MOJICIUPOBAHUS, MATEMATHIECKOTO aHAJIN3a, €CTECTBEHHOHAYYHbBIC M OOIIIEUHKEHEPHBIE 3HAHUS

OIIK-1.1 Hcnonp3yeT ecTeCTBEHHOHAyYHBIE 3aKOHBI M IPUHLMIBI NIPH PELICHUN
MIPaKTUYECKHX 3a1a4

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

OIIK-1.3 [IpuMeHsseT MeToAbl MOJEIMPOBAHMS M MAaTEMaTHYECKOro aHaiau3a I
pelIeHns 3aa4 TEOPETUYECKOT0 U MPUKIIAHOTO XapakTepa




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

YUCJIC:

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

— BHEAyJIUTOpPHAs — 4 aKaJ1. 4acoB,;

— caMocTosTeNbHas paboTa — 36,3 akaJ1. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas = =
o | xouraxTHas pabota E 3 ®dopma TeKyILero
=
N B aKaJl. yacax o Bu KOHTPOJISt
Pazzen/ Tema 3 (B axaz. yacax) S A . p Kon
S 3 © | caMOCTOATETbHOM YCIEBAEMOCTH U
JIACIMTUTHHBI . [ . KOMITETCHITUH
O g £ paboTs MIPOMEKYTOYHOM
mab. | mpakT. | 3 & aTTecTalyy
Tex | o sam. |8 & B
1. Pasmen 1. Ilpeamer u
METOIbI, TOHATHA M 3aJaud
(hu3nUecKol XUMUK
ITogroroBka k
1a00paTOpHOI
pabote Nel,
pabora c
oubnuorpagpuiec
1.1 Xumuueckas KUM MaTepuanam, TaGopatopras babora OIIK-1.1,
TEPMOJMHAMUKA. 3aKOHBI| 2 6 2/21 10 IMOJArOTOBKA K Nol P CTPII)LIf;I OI;I oc OIIK-1.2,
TEPMOJUHAMUKH. BeIOIHEHUIO PI'P o Y poc. OIIK-1.3
Nel
«TepmomHamMude
CKUH aHamu3
XUMHYECKUX
peakuuin
Hroro no pazaeny 6 2/21 10
2. Pazgen 2. Xumwuyeckoe u
($a3oBoe paBHOBECHE
21 KoncranTa
IToaroroBka k
XAMHYIECKOTO N
N naboparopHoii | JIaboparopnas pabora
paBHOBecCHS, €€ CBOMCTBA, .
pabote Ne2, Ne2, yeTHsIit onpoc,
CrocoObl BBIPQKEHHUS. 6 PLP Nel OIIK-1.1,
abora ¢ craga o
Hanpasnenue npoueccos| 2 8 12 10 6 6p b T A .| OIIK-1.2,
nonmuorpaduuec |«TepMOTHHAMUYIECKHUI
B N30TEPMHYECKIX p pMOZL OIIK-1.3
KHAM MaTepraiaMi.| aHaIn3 XUMHYIECKHX
YCIIOBHSX, nu3orepma 0 .
TOTOBKa K CaKIUi»
peakuuun  Bant-I'odda. OAro PIP 1 peak
OTYETY 110 .
YpaBHeHHe n300apbl y
Wroro no pazaeny 8 12 10

3. Pazmen 3.
TepMoauHAMIYECKAsT TEOPHUS

pacTBOpPOB




3.1 Crioco0bI BBIpasKeHHs

IToxgroroBka k

COCTaBa pPacTBOPOB. 71a00paTOPHOI OIK-1.1
WpeanbHple,  pealbHBIE 6 6 93 pabote Ne3, Jla6opaTopHas paboTa OHK-ll 2’
pacTtBopbl. 3akoH Payus, ! pabota c Ne3, yctHBIii onpoc OHK-lI 3’
3aKkoH ['eHpu.OKCTpaKus 6ubmuorpaduuec '
Y 3aKOH pacIpeeNIeHusl. KUM MaTepuagaMu

HWroro mo pasueny 6 6 9,3

4. Pazmen 4. Jluarpammbl

COCTOSTHHS

JIBYXKOMITOHEHTHBIX CHCTEM

41 IIpaBuno ¢as. IloaroroBka k

Crioco0OsI MOCTPOCHUS nabopatopHon OIK-1.1
JUarpamMm COCTOSIHUSL. 6 8 5 pabote Ned, JlabopaTopHas paboTa OHK-ll 2’
Tumst Jauarpamm pabota c Ned, yerHsrit onpoc. OHK-ll 3’
COCTOSIHUS JIBOWHBIX oubnuorpagpuiec '
CIUIaBOB. KUM MaTepuaIaMu

Hroro no pazaeny 6 8 5

5. Pazgen 5. Xumnueckas

KHHCTHKA

5.1 OcHoBbI (popManbHON

KUHCTHKH. 3akoH IToxroroBka K

JCHCTBYIONINX Macc, 1a00paTOpHOI OIK-1.1,
KOHCTaHTa ~ CKOPOCTH 8 6 2 pabote No5, Verubiii onpoc OTIK-1.2,
peakuuu, e€ CBOWCTBa, pabora ¢ OIK-1.3
ompeneneHue.  Peaknuu oubnuorpagpuec

Pa3INYHBIX MOPSAKOB, HX KUM MaTepuaIaMu

KUHETHKA.

Hroro no pazneny 8 6 2

Hroro 3a cemectp 34 | 34/211 36,3 9K3aMeH

Hroro no aucuumninae 34 | 34/211 36,3 9K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

OOpa3oBarenbHble TEXHOJIOTUU — 3TO LIEJIOCTHAs MOAEIb 00pa30BaTEIBHOIO Ipolecca,
CHCTEMHO OIpeaeIstonmas CTPYKTYpY M COAEp)KaHUE JEsTeIbHOCTH OOEHX CTOPOH 3TOTO
nporecca (IpernojaBaTenss M CTYAEHTA), HMMEIOLIAs LEIbI0 JOCTH)KEHUE IUIAHUPYEMbIX
pe3yibTaTOB C TMOMPAaBKOM HAa  WHAMBHUAYyalIbHbIE OCOOCHHOCTH €ro  y4YacTHUKOB.
TexXHOJOrMYHOCTh Y4eOHOIo Ipolecca COCTOMT B TOM, 4TOOBI caenaTh y4eOHBIN Ipolecc
MIOJTHOCTBIO YIIPABIISIEMBIM.

OCHOBHBIMU IIpU3HAKaMU 00Pa30BaTENbHON TEXHOJOTHH B €€ COBPEMEHHOM IIOHUMAHUU
SIBIISTFOTCSL:

— ZieTallbHOE OIMCaHUe 00pa30BaTENbHBIX LIEIEH;

— TMO3TamHOe omnucaHue (MPOEKTUPOBAHME) CIOCOOOB  JOCTMXKEHHUS — 3a/aHHBIX
pe3yabTaTOB-LIENEH;

— HCIIOJIb30BAaHHE OOpaTHOM CBSI3U C LEIbI0 KOPPEKTUPOBKH 0OPa30BaTEIBHOTO
npolecca;

— TapaHTUPOBAHHOCTH JOCTHTAEMBIX Pe3yJIbTaTOB;

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

— ONTUMAJIBHOCTB 3aTPauyuBaEMbIX PECYPCOB U YCHIIUH.

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

TpaauumonHsle 00pa3oBaTelbHblE TEXHOJIOIMH OpPUEHTHPYIOTCS HA OpraHU3aLUIo
00pa30BaTeNLHOTO  TPOLIECCa, MPEANOJNATAIONIYI0 TMPSAMYIO  TPAHCISAIUIO 3HAHUH  OT
npenojiaBaTess K CTyIeHTY (IPEeUMYILECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UIUTIOCTPATUBHBIX
METOJI0B 00y4eHUs1). YueOHas AeATeIbHOCTh CTYJ€HTa HOCUT B TaKUX YCJIOBUSX, KaK IPABUIIO,
PENpOIYKTUBHBIN XapakKTep.

@®opMbl y4eOHBIX 3aHATHI € UCIIOJIb30BAHUEM TPAJAUIIMOHHBIX TEXHOIOTH:

WudopmanmonHass JeKIUs —  [OCIENOBaTeIbHOE  W3JIOKEHHWE Marepuaia B
JUCLUIUIMHAPHOM JIOTHMKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOAJbHBIMU CpEACTBAMU
(MOHOJIOT MpernoaaBaTes).

JIaGoparopHas paboTa — opranu3anus y4eOHoi paboThl ¢ peallbHBIMU MaTepHaIbHBIMU U
MHPOPMAIIMOHHBIMA O0BEKTaMH, OJKCIIEPUMEHTaIbHAsT padoTa ¢ aHaJOrOBBIMH MOJCIISIMH
peasbHBIX OOBEKTOB.

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

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHH s POMEKYTOYHOM aTTecCTAMH
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIITIUHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

l.bokmreiin b. C. ®dusnueckas XUMusA: 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 xumust . 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., auarp.,
rpad., TaomI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514
311/3506.pdf&view=true - MakpooObekT. - TeKcT: 3ieKTpoHHBIA. - MMeeTcs medaTHBIN

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) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Xumudeckasi KHHETHKA U aJCOPOIIHsI: METO. YKa3aHUs ISl CTYJACHTOB 10 JUCIUTUIMHE
"Ousuueckas xumus" / [D. B. dronpauna, C. I1. Knoukosckuii, 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 : 3IeKTPOHHBIH. - CBEIECHUS TOCTYITHBI
taxxke Ha CD-ROM.

2. TopukoB, B.M. OcHoBbl ¢usuueckor xumuu : ydeOHuk / B.W. Topmkos, U.A.
Ky3nemoB. — 6-¢ m3n. — Mocksa :© Jlaboparopusi 3nanmii, 2017. — 410 c¢. — ISBN
978-5-00101-539-0. — TekcT : anexkrpoHHbii // JIaHb : 3JIeKTPOHHO-OMOIHOTEYHAST CHUCTEMA. —
URL: https://e.lanbook.com/book/97412

B) MeToauyeckue ykasaHus:

1. JTabopaTopHbIi MPAKTHKYM 10 (PU3UIECKON XUMHH : YIeOHO-METOInYECKOe ocodue /
A. H. Cmupnos, H. 0. 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 : 3neKTpOoHHBIH. - CBEICHHS JOCTYITHBI
takke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UHTepuer-pecypcebi:

IIporpamMmmHoe oGecnieueHue

Haumenosanue .
o Ne norosopa Cpok neicTBuUS TULIECH3UU
FAR Manager |cBoOGoaHO OECCPOUHO
7Zip CBOOOJTHO 6eccpodHO
Bpaysep Yandex|cBo6otHo 06eccpoyHO
IIpodeccnonanbuble 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHbIC CHCTEMbI
HasBanue kypca Cchblika
OnektponHbie pecypebl onbmmorekn MI'TY [https://magtu.informsystema.ru/Marc.htmi?local
uM. I'.1. HocoBa e=ru

9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG 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

1. Yuebnas ayautopus JUisi IPOBEJCHUS 3aHATUIN JIEKIIMOHHOTO TUIIA OCHAIIIECHA!

- TEXHUYECKHMMH CPEJICTBAMU OOYUEHMs, CIyXallUMH JUIsl MpEeACTaBICHUs y4eOHOH
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. YueOHas ayauTopus [Uld IpPOBEAEHUS J1abOpaToOpHBIX 3aHATHH «JlabopaTopus
¢du3nUecKoil XUMUM OCHAIIEHA TAOOPaTOPHBIM 000PyIOBaHUEM:

- J1abopaTtopHOe 000pynoBaHHE (YCTAaHOBKA AJIS ONPEAEICHUE MHTErpaJbHON TEIIOTHI
pacTBOpPEHUs COJIH; yCTAaHOBKA JIJIS ONIpeieieHus Ko UIMEeHTa pacipeesCHH s );

- CIELMAIN3UPOBAHHON MEOEIBIO.

3. YuebHas ayquTopus Ui TPYIIOBBIX U MHAWBUAYAIBHBIX KOHCYIbTAIUNA, TEKYIIETO
KOHTPOJIS ¥ IPOMEKYTOUHOM aTTeCTallMy OCHAIIICHA!

- KOMITBIOTEpPHOI TexHHKO# ¢ maketom MS Office, ¢ mogkitouennem k cetu «HTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA;

- CHIeMaIM3UPOBaHHON MeOeblo.

4. ITomerieHue 7151 CaMOCTOSATENIBHOM pabOThl OCHALIEHO:

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

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. ITlomemenue A XpaHeHHsT W NPO(UIAKTUYECKOIO OOCIyXKHBaHUA Yy4eOHOTro
000py1I0BaHUS OCHAIIICHO:

- CIIELMAIM3UPOBAHHON MEOEIBIO: CTeNIaKaMU JJIs XpaHeHHsl y4eOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl PEMOHTA yueOHOro 000py10BaHus;

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



Ipuioxkenne 1
6 YueOHO-MeTOoaHUYeCKOe o0ecneyeHne caMoOCTOATEIbHOI padoThl 00y4aloIuXCs

ITo mucnnmmbe «®Pusudeckas XUMUS» NPELyCMOTPEHA ayJUTOPHAs U BHEAYAUTOpHAas
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 padboT:

- paboTa C JEKIMOHHBIM MaTepHaJIoM;

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

- IOJITOTOBKA K JJa00paTOpHBIM padoTam;

- HOATOTOBKA K IK3aMEHY.

Ilepeuenv nadopamopnuix paoom

1. Ompenenenue UHTErpaIbHON TEIUIOTHI PACTBOPEHUS COJIU

2. V3yuenue paBHOBECHs peakIK B3aMMOAEHCTBHSI TBEPOTO YIJIepoa ¢ €ro TMOKCHIOM
3. TpeTuit KOMIIOHEHT B IBYXCIOWHOM KUKOCTH

4. ®a30Bble paBHOBECHUS B IByXKOMIIOHEHTHBIX CHCTEMax

5. BiusgHue TemnepaTypbl Ha CKOPOCTh pEeaKLIUU

JOMAIIHEE PACUHETHO-TPAOUYECKOE 3AJJAHUE Nel
«TepMoauHaAMU4YeCKNI aHAJIM3 XUMHUYECKUX PeaKkmuinn»

HUccaenoBanmue 1

JInst peakiiuy BBINOJHUTD CIIETYIOIIEE:
1.1.CocTaBUTh ypaBHEHHE 3aBUCUMOCTH OT TeMIIEpaTyphl BEMUYHHBI TEIUIOBOTO dddekra \H =
f(T) u u3menenus suTponuu AS°, = f(T).
1.2.Boruncauts BenuduHbl ACp, aAH®: | AS°:, AG°: u InK, mpu Heckodbkux Temmeparypax,
3HAUEHUS KOTOPBIX 33JJal0TCSl TEMIEPAaTypHbIM HHTEPBAIOM U IIarom temmepatyp. [lonydeHHbie
3HAUEHUS UCIOJIb3YIOTCS IPH nocTpoeHuu rpadukoB B koopauHaTax ACp—T; AH% —T; AS% — T,
AG°% —Tun InK, - 1/T.
1.3.ITomw3yscek rpaduxom InK, — 1/T , BeiBecTH npubimxenHoe ypapHenue Buza InK, = A/T + B,
rne A, B — mocTosHHEBIE.

HccaenoBanue 2

2.1. Ucnonw3ys npasuio a3 ['nbb6ca, 115 paccMaTpruBaeMoOi CHCTEMBI ONPEAETUTh KOJIHMYECTBa
(a3, He3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTENEeHEH CBOOOIbI.

2.2. OnpenenuTs BO3MOKHOE HAIPABJICHUE TPOTEKAHUS MCCIIEyEMOM PeakliMi U paBHOBECHBIN
coctaB Ta3oBoil (as3sl mpu naBnenuu (klla) m temmeparype (K). Ilpu pemenun 3anaum
UCIIONIb30BaTh BBIBEACHHOE B HccienoBaHuu | smmnmpuueckoe ypasHeHue InK,=A/T+B u
JTaHHbIe 00 UCXOTHOM COCTaBe ra3oBoi (a3bl

2.3. YCTaHOBUTH HaIlpaBJIEHUE CMEIIECHUSI COCTOSIHUS PAaBHOBECHS PACCMaTPUBAEMOM CHCTEMBI
pU:

a) yBEJIMUEHUU J1aBlIeHUs (IIOCTOSIHHAS TEMIIEpaTypa);

0) yBeJIMYEHUH TeMIIEpaTyphl (IIOCTOSIHHOE J1aBJICHUE).

Cnucok 6onpocog 01 ycmHuoz2o onpoca:
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10.
11.
12.

13.

14.
15.
16.

17.

18.

19.

20.

21.

OcHOBHBIE IOHATHSA TEPMOAVHAMHUKH.

[TepBbiii 3akoH TepMoauHaMuku. [loHsATHE O TemyoBoM 3(ddexTe, TermaoTsl 00pa30BaHUs,
TOpEHUs1, pacTBOpeHus, (pa30BbIX npeBpamennii. 3akoH ['ecca. Pacuerst mo 3akony 'ecca.
BnusiHue Temneparypsl Ha TEII0BOM 3 (heKT.

3akon Kupxroda. PacueTs! TermnoBbix 3 ¢exToB 1o 3akoHy Kupxroda.

BTtopoii 3aKk0H TepMOJIMHAMUKH.

TepmoauHaMuyeckue (QyHKLUUM, XMMHUYECKMH MOTEHLMaN, OOIIME YCIOBHS PABHOBECHS
cucreM. OuHepruss ['mG6ca u sHeprus I'enbmronpua Kak KpUTEpPHUH, ONpEAEISAIOIINE
HaIPAaBJICHUE U NIPEAEI IPOTEKaHUs IPOLIECCOB B HEU30JIMPOBAaHHBIX CUCTEMAX.

[TonsiTue o ha3o0BOM paBHOBECHH, OCHOBHBIE OnpeeneHus (hazoBoro paBHoBecus. [IpaBuiio
¢a3 'n60ca, ero mpumMeHeHue.

®dazoBoe paBHOBecHE B OJIHOKOMITOHEHTHBIX CUCTEMAX. VYpaBHeHue
Knaysuyca-Kinaneitpona, pacueTsl OCHOBAHHBIE HA 3TOM ypaBHEHHUE.

VYCi10BUSI XMMHUYECKOTO PAaBHOBECHSA. 3aKOH JEHCTBYIOIIMX MaccC (TEpMOJMHAMMUYECKHIA).
KoHcTaHTa XMMHYECKOrO paBHOBECHSI.

Buael koHCTaHT paBHOBeCHs. PaBHOBECHS B TETEPOIr€HHBIX CUCTEMAX.

Bnusinue temniepaTypbl Ha KOHCTaHTY PaBHOBECHS.

Hanpagnenne peakumii B 3aKpbITBIX CUCTEMaX. Y paBHEHHE U30TEPMbI XUMUYECKON PEaKLUU
Bant-Todda, ee mpakruueckue NpuiIoKeHHS. YpaBHEHHE H300apbI-M30XOPHI PEAKIUH.
Merozpl pacueTa KOHCTAHTBI PABHOBECHS.

IIpaBuino Jle-lllarenbe, ero mpakTH4eCKOe NPpUMEHEHUE. BiusiHue NaBIICHUS Ha MOJ0KEHUE
paBHOBecus. PeanpHble razsl. Onucanue pealbHbIX Ia30B C UCIIOJIB30BAHUEM BHPHUAJIBHBIX
ypaBHeHui. Temmneparypa boiuig. Cwbicn BHUpHaTIbHBIX KO3((UIMEHTOB. YpaBHEHUE
Ban-nep-Baansca. D¢dexr xoyns — Tommcona. Temmeparypa uHBepcuu. CoxnxeHue
ra3os.

Onpenenenne noHATHS “pacTBOp”’. COCcOOBI BEIPAXKEHUS COCTaBa PACTBOPOB.

BnusiHue pa3nuyHbIX GaKTOpOB Ha paCTBOPUMOCTb.

Monenu pacTBOpOB: HjealbHbIE (COBEPILIEHHBIE) 1 OECKOHEUHO pa30aBIIEHHbIE PaCTBOPHI, UX
OTJINYME OT peabHbIX PACTBOPOB.

3axonbl Payns u I'enpu. [lapunanbHbie MOJIIpHBIE BETMUMHBL, UX ONPEIEICHUE.

CpoiicTBa pa30aBlIeHHBIX PAaCTBOPOB HE 3JEKTPOJUTOB. [laBieHHe mapa HaJ pacTBOPOM,
TEMIIEpAaTypa KUIIEHUA U 3aMep3aHusi. OCHOBHBIE TOHATHS XUMUYECKOW KMHETUKH.
Crioco0b! onpeieNieHus CKOpPOCTH peakiui. DopMaibHas KHHETHKA TOMOTE€HHBIX PEaKIMi.
3akoH aeWcTByromMx macc. Ilopsaku peakuuil U MX MOJEKYJIsApHOCTh. Peakiuu nepsoro,
BTOPOTO U N-T0 MopsiAkoB. KuHeTnueckue ypaBHEeHUS 1751 peaklMid pa3IMyHbIX MOPSAKOB.
ITepuon nomynpeBpamieHusi. KoHcTaHTa CKOPOCTH pEakivu, €€ CBOMCTBA, Pa3MEPHOCTH M
onpeneneHus. MeTtonsl onpeneneHus mNopsaka peakuuu. [IoBepXHOCTHOE HaTsSKEHUE,
METO/Ibl €r0 U3MEpEeHUs. AJICOPOIHS, OCHOBHBIE TIOJIOKEHUS U YPaBHEHUSI aJICOPOIIHH.
VYpaBuenue I['ub6ca.YpaBuenune OPpeiinanuxa. YpaBHeHue JleHrMmiopa. 3aBHCHMOCTH
a/1coOpOIIMU OT TEMIIEPaTypHl.



IIpuaoxenne 2

OueHoYHBIE Cpe/ICTBA /AJs NPOBe/IeHUs] IPOMEKYTOUHOI aTTecTauuu

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

Ko
A WHauKaTop JOCTHXKEHUS KOMIIECTCHIHH OrneHoYHBIE CPECTBA
WHUKATOpa
OIIK-1 CmoocobeHn pemarts 3amaddl  NPO(YECCHOHATBLHOW JACSITETBbHOCTH, MPUMEHSSI METOJAbI MOJCIMPOBAHMS, MATEeMAaTUYSCKOTO0 aHaJM3a,

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 OHSTHS TEPMOJUHAMUKH.

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

Bnusinue TemnepaTypsl Ha TEI10BOU 3 (PexT.

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

BTopoii 3aKk0H TEpMOJIMHAMUKH.

Tepmonunamuyeckue (QyHKIWMM, XUMHYECKUHA TOTEHIMANT, OOIIME  YCIOBHS
paBHOBecHsl cucteM. DHeprusi [ub06ca u sHeprus ['eapmronbiia Kak KpUTEpHH,
oTpeesolMe HalpaBIeHUe U IpeJieN MPOTEKaHUs IPOLIECCOB B HEU30JIUPOBAHHBIX
CUCTEMax.

[lonsTe o ¢ga3oBOM paBHOBECHM, OCHOBHBIE ONpe/esieHns (a30BOro paBHOBECHSI.
[IpaBumno ¢a3 ['m66ca, ero npuMeHeHue.

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

(TCpMOZ[HHaMquCKHﬁ). KoHcranTa XMMHUYEeCKOro paBHOBECHA.

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 peakuuil B 3aKpBITBIX CHCTeMax. YpaBHEHUE M30TEPMbl XUMHUECKON
peakuun  Bant-I'opda, ee  mnpakruueckue — MPHIOKEHUA.  YPaBHEHHE
1300apbI-U30X0phl peakuu. MeTobl pacueTa KOHCTaHThI pAaBHOBECHSI.

13. TIlpaBuno Jle-lllaTenbe, ero mpakTuueckoe NpUMEHEHWE. BiusHue naBiIcHUS Ha
I10JIO)KEHHUE PABHOBECHS.

14. Omnpenenenue nousaTus “pactBop”’. CriocoObl BEIPaXKEHHs 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 Pemaer cranpaptHble mpodeccuoHalbHbIE | 3a1a9d IS CAMOCTOSTEIFHOTO PEIICHUS:

3a/1auyd ¢ MPUMEHEHHUEM OOIIEUHKEHEPHBIX
3HaHUH

1./IBa rpamMa Bo3ayxa M300apHO HArpeBarOT OT HYJS 10 OAHOTrO Tpanyca Llenbcus mpu
nasieHuu 1 armocdepa. IlnoTHOCTH BO3yXa pu 0°C cocrasmsier 0,00129 r/cm®. Haiiyure
paboTy paciupeHus.

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

3. B razosoii cmecu, cocrostei 3 CO, H,O, H, u CO, , rie xaxxmoro raza ObLIO B3STO 110

OZIHOMY MOJIKO, NPOTEKAET peakius <P A 2=C G- TUycio moneit CO, B

coctostHUM paBHOBecHs paBHO 0,16. HaliTu KOHCTaHTY paBHOBECHS pEaKLUH.
4. ITpu cuHTe3e ammuaka npotekaet peakuus: 3Hyr + Nowy = 2NHs(. TIpu 298 K nms sToit




Kon

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

WHJUKaTOpa
[0}
peakuuu Kp = 6 105, a A¢Hoognmy = - 46,1 kJ[x/Monb. OLEHUTh TEMIEpPATypy, MpH
KOTOpPOW KOHCTaHTa paBHOBECHS peakiuu OyaeT paBHa 1, momiarasi 4To TETUIOBOH A ekt
MPAKTUYECKH HE 3aBUCUT OT TEMIIEPATypPHI.
OIIK-1.3 [Ipumensier MeToAbl MOJENIMPOBAHUS U | 3alaHUE HA pPElIeHUe 3a1a4 13 IPOodeCCHOHATLHON 00JacTH (JOMaIIHee UHANBUIYaIbHOE

MaTEeMaTU4eCKOro aHajau3a JUisl pPelICHHs
3a7a4  TEOPETUYECKOTrO0 W  IPUKIIATHOTO
Xapakrepa

3a/1aHKe)
HUccaenoBanme 1

J1Jist peakiiuu BBIOIHUTD CIICYIONICE:
1.1.CocTaBuTh ypaBHEHUE 3aBHCUMOCTH OT TEMIIEPATypPhl BEIMYMHBI TEIUIOBOTO 3(dekra
AH®; = f(T) u usmenenus suTponuu ,S°; = f(T).
1.2.Beruncnuts BenuuuHbl  ACp, AH®: AS®;, AG°:u InK, npu HeckonbkuX Temmeparypax,
3HAYCHUSI KOTOPBIX 3a/al0TCS TEMIIEPAaTypHbIM HMHTEPBAJIOM U IIArOM TEMIIEpaTyp.
[TosrydeHHbIE 3HAUEHUS HCHONB3YIOTCS [IPU IOCTPOEHUH rpaduKkoB B koopauHaTtax ACp—
T; AHO: = T; AS°% = T; 4G% — T u InK, — U/T.
1.3.ITomw3ysice rpaduxom InK, — 1/T , BeiBecTn npubamkeHHoe ypaBHeHHe Buaa InK, =
A/T+ B, rtnme A, B—1nocTossHHBIE.
HUccnenoanue 2
2.1. Wcnonb3ys mpasmwio a3 ['mbGbOca, s paccMaTpuBaeMOW CHCTEMBI ONPENETUTH
Kom4ecTBa (a3, He3aBUCUMBIX KOMIIOHEHTOB U YHCIIO CTETIEHEH CBOOOIBI.
2.2. OmpenenuTh BO3MOXHOE HaNpaBiIeHUE MPOTEKAHUS UCCIEAYyEeMON peakuuu Hu
paBHOBECHBIN cocTaB rasoBod (a3el mpu nasnenun (klla) u temneparype (K). Ilpu
pEeLIeHUH 337]a4yl NCII0Ib30BATh BHIBEACHHOE B HCCIIEIOBAHUN | SMIIUpHUYECKOE YpaBHEHHE
InK,=A/T+B u nanHble 06 HCXOAHOM COCTaBE ra3oBoi (a3bl
2.3. YCTaHOBUTHb HampaBi€HHE CMELICHHUS COCTOSIHMS PaBHOBECHsI paccMaTpuBaeMOn
CUCTEMBI TIPH:




Kon
AHAUKATOpPa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

a) YBEJIMUEHUU JaBJeHus (IIOCTOSIHHASI TEMIIEpaTypa);
0) yBEJIMYEHUH TEMIIEPATYPHI (IOCTOSHHOE JTaBJICHHE).




0) Ilopsimoxk mnpoBedeHUSs TNPOMEKYTOYHON AaTTecTAMU, IOKA3aTeJM W KPUTEPHH
OLlCHUBAHMUSL:

[lpomexxyTouHast —arrectanys 10 JAucHMIUIMHE «DuU3MUYecKas XUMHA»  BKIIOYACT
TEOPETUYECKHE BOTPOCHI, TO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUSI 00YUAIOIIUMUCS 3HAHUH, U
NPaKTUYECKHE 3a/laHusl, BBIABISIONIME CTEMEHb C(OPMUPOBAHHOCTH YMEHUN W BIAJICHUM,
POBOIUTCA B (hOpME IK3aMEHa.

DK3aMeH 10 JAHHOW JIUCIMIUIMHE IMPOBOAUTCS B YCTHOH ¢opMe MO SK3aMEHAI[MOHHBIM
Ouieram, KakJIblil U3 KOTOPBIX BKJIIOUAET 2 TEOPETUUECKUX BOIPOCA U 3a]aya.

IToka3zaTenu u KPUTECPUHA OLICHUBAHUA pacquﬂo-rpaqmqecxoro 3alaHUA .

— OLIEHKY «32a4TEHO0» CTYJICHT II0Jy4aeT, €CIIM MOXKET [10Ka3aTh 3HAHNS HA YPOBHE
BOCIIPOU3BECHUS U 00bACHEHHsI HH(OPMALIUY, MHTEIJIEKTYalIbHbIe HABBIKU PELICHUS IPOCTHIX
3a/1a4, MOXKET JaTh OLEHKY MPEAJIOKEHHON CUTYallUH.

— OLICHKY «He 3aYTEeHO» CTYJCHT I0JIy4aeT, CIM He MOKET [10Ka3aTh 3HaHUS HAa YyPOBHE
BOCIIPOM3BEICHUS U O0BICHEHHS HH(POPMAIINY, HE MOXKET MOKa3aTh HHTEIUIEKTYaJIbHbIE HABBIKU
peleHHs IPOCThIX 3ajiay, 1aTh OLIEHKY NPEATI0KEHHON CUTYyaIuH.

Ioka3zaTesu M1 KPUTEPUM OLIEHUBAHMS JIA00OPATOPHBIX PadoT:

— OHLCHKY «3a4YTE€HO0» CTYACHT I10JIYy4a€T, €CJIM MOXKET IMOKa3aTh 3HAHUA Ha YPOBHE
BOCITPOU3BCACHUA U 00BSCHCHHS I/IH(bOpMaIII/II/I, HHTCIUICKTYAJIbHBIC HABBIKH PCHICHUSA NPOCTBIX
3aa4, MOXKET OaThb OLICHKY HpeHHO)KeHHOﬁ CUTyalllu.

— OICHKY «H€ 3a4YTEHO» CTYACHT IOJY4acT, €CJIU HC MOKCT IMMOKa3aTh 3HAHUA Ha YPOBHC
BOCIIPOU3BCACHUA U 00BSICHEHHS HH(bOpMaHHH, HE MOXKCT ITOKAa3aTb HHTCIIJICKTYAJIbHBIC HABBIKH
PEIICHHUA ITPOCTHIX 3a/4a4, JaTh OLUCHKY HpGI[J'IO)KeHHOI\/'I CUTYyalluH.

IToxa3zatrenu u KPUHTECPHUHA OLICHUBAHUS IK3aMEHaA:

— Ha OLIEHKY «OTJHYHO» (5 0ayuioB) — o0y4arouiuiicsi 1eMOHCTpUPYET BBICOKMH YPOBEHb
C(OPMHUPOBAHHOCTU KOMIIETEHIUI, BCECTOPOHHEE, CHCTEMATHYECKOE U INIyOOKOe 3HaHue
y4eOHOro MaTepuaslia, CBOOOJHO BBINONHAET NPAKTHUECKUE 3aJaHMsl, CBOOOAHO OIEpUPYET
3HAHUSMM, YMEHUSIMHU, IPUMEHSET UX B CUTYaLUSIX TOBBIIIEHHON CIIOXKHOCTH.

— Ha OICHKY «Xxopomio» (4 Oamia) — oOy4aromuiicss JEMOHCTPUPYET CPEIHHH YpPOBEHb
C(l)OpMI/IpOBaHHOCTI/I KOMHGTGHHHﬁZ OCHOBHBIC 3HaHHsA, YMCHUA OCBOCHBI, HO JOITYCKArOTCA
HE3HAYUTENbHBIC OIMOKH, HETOYHOCTH, 3aTPYAHECHHUSI IIPH aHATUTUYECKUX OTepaIusix, mepeHoce
3HaHWI U YMEHU Ha HOBbIE, HECTAH/IAPTHBIC CUTYaI[HH.

— HAa OLIEHKY «yAO0BJIETBOPUTEIbHO» (3 Oaruia) — o0yyaroniuiicss 1eMOHCTPUPYET HOPOTOBBIN
ypOBeHb C(OPMHUPOBAHHOCTU KOMIIETEHIIUI: B X0JIe KOHTPOJBHBIX MEPONPUATHH JOMYCKaIOTCS
OLIMOKH, MPOSBISETCS OTCYTCTBUE OTAEIbHBIX 3HAHWH, yYMEHUI, HaBBIKOB, OOydarolIMiics
UCTIBITHIBACT 3HAYUTENIbHBIEC 3aTPYJHEHUS NPU ONEPUPOBAHUU 3HAHUSMH U YMEHUSMH IPU UX
NepeHOCce Ha HOBBIE CUTYAIUH.

— Ha OLICHKY «HEY/10BJIETBOPUTEIbHO) (2 Oaia) — 00ydJaronuiicss IEeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUIeCcKoro MaTepuana, JOMyCKaeT CYIIECTBEHHbIE OIMOKH, HE MOXKET MOKa3aTh
HWHTCJUICKTYAJIbHBIC HABBIKW PCHICHUA ITPOCTHIX 3aad.



— Ha OILICHKY «HeY/JA0BJeTBOPUTEILHO» (1 Oay) — oOyJaroniuiics He MOXKET MOKa3aTh 3HAHUS
Ha YpOBHE BOCIPOU3BENCHHS W OO0bACHEHHs uWHPOpMAIMK, HE MOXET II0Ka3aTh
HHTCJUICKTYAJIbHBIC HABBIKW PCHICHUA ITPOCTHIX 3aad.



