MUHHUCTEPCTBO HAVKHU 1 BBICHIEI'O OBPA30BAHUS
POCCUUCKOU ®EJIEPAITUN

DejepaibHOE rocyIapCTBEHHOE GIOKETHOE 06Pa3oBaTebHOE YUpexJIeHHE
BBICIIEr0 00pa3zoBaHus
«MarHuTOropCKHMii rocy 1apCTBEHHBIN TeXHUYECKHiT yauBepeuter uM. [.U. Hocosa»

PABOYAS TIPOTPAMMA TUCIHUATIIMHBI (MOYJIsT)

OHUSHYECKAA XUMU S

Hanpasiienre noaroToBku (crienuansHocTs)
22.03.02 Meraunyprus

Hanpasnennocts (npoduiis/crennamsanpms) IIPOTrPaMMBbI
I'napomerasntyprus 61aropofHbIX ¥ peIKHX METALIOB

YpoBens Bbicuiero o6pasoBanus - GakanaBpuar

Dopma 06yuenns
3a04Hast

Wuctutyr/ dpakynerer  VuCTHTYT MeTamtyprim, MalIHHOCTPOEHUS K MAaTePHAI000paboTKH
Kadenpa ‘ Mertasutyprau ¥ XUMHYECKHX TEXHOJIOTHI
Kypc 2

MarsuTtoropck
2021 rox



PaGouas nporpamma cocrasnena Ha ocrose ®I'OC BO - GakanaBpuar 1o HanpaBIEHHIO
noarotoBky 22.03.02 Merautyprus (mpukas Muno6prayku Poccru ot 02.06.2020 . No 702)

Pabouas nmporpamma pacemorpena u onobpeHa Ha 3acenaH adenper Meramtypruu n
XHMHYECKHX TEXHOJIOTHH

10.02.2021, npotokon Ne 5 e

3aB. kaenpoi A.C. Xapuenko

PaGouas nporpamma o106pena MeToauYecKoi KOMHCCHERH NUMMuM

03.03.2021 r. mpotokon Ne 4 " —
ITpencenarens ~—A.C. CaBuHOB
CornacoBano:
3aB. kapenpoit I'eonornu, MapKimeiinepckoro Aea u oGoramenus TIOJIE3HBIX
HCKOIIaeMBIX D
" WA Tpumun

v

PaGouas mporpamma cocrasiena:

npoeccop kadeapsr MuXT, 1-p pus.-Mar. nayk T éffl/c A.H. CmupHOB
i
Y 21/

717 oA
ot

/naJmcr HTIl TAOII TIAO MMK , xaHa  TexH. HayK
E.H. Ctrenanos




MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

VYTBEPXJIALIO
Hupexrop UMMuM
A.C. CaBuHOB

03.03.2021 r.

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

OUSHYECKAA XUMUA

Hanpasnenue noaroToBku (CrenuagbHOCTD)
22.03.02 Metannyprus

HamnpasnenHnocTs (nmpoduias/criennanu3ans ) IporpaMMbl
[ManpomMeTrauTyprust 0JIaropoIHBIX H PEIKAX METAIIIIOB

YpoBeHs BrIcIIEro 00pa3oBaHus - 0aKajiaBpyuat

®opma oOyueHus
3a04Has

Uuctutyt/ pakynprer MHCTUTYT METaUTypruu, MalllMHOCTPOEHUS U MaTepuanoo0paboTKu
Kadenpa Meramtypruu 1 XMUMHYECKUX TEXHOJIOTUI

Kypc 2

Maruuroropck
2021 ron



Pabouas mporpamma cocraiena Ha ocHoBe @I'OC BO - GakanaBpuat 1o HarpaBiIeHHIO
noarotoBku 22.03.02 Mertamnyprus (npuka3 Munoopaayku Poccun ot 02.06.2020 r. Ne 702)

Pabouas mporpamma paccMoTpeHa u oo0peHa Ha 3acenanuu Kadeapsl Merautypruu u
XUMHYECKHX TEXHOJIOTHIA
10.02.2021, mpotokon Ne 5
3aB. kadenpoit A.C. XapueHko

PaGouas nporpamma ogoOpena metoauueckoi komuccueir UMMuM
03.03.2021 r. mpotokoma Ne 4
[Ipencenarens A.C. CaBuHOB

CornacoBaHo:
3aB. kadenapoii ['eonorun, MapKImen1epcKoro jieia i 000rameHus! MOJIe3HbIX
HACKOIAaEMBIX

N.A. I'pumvn
PaGouas nmporpamma cocraBicHa:
npodeccop kadhenper MuXT, a-p ¢us.-mar. Hayk AH.
CMmupHOB
Penenzenr:
Benymmii  cnemuanuct  HTL TAJIl [TAO MMK |, kaHx. TexH. Hayk

E.H. Crenanos




JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmmzanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTamuryprud U XUMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapquKo

PaGouast mporpamMma repecMoTpeHa, 00CcykaeHa u ogoopeHa ais peanmsaruu B 2023 - 2024
yueOHOM rofy Ha 3acejanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

PaGouast mporpamMma repecMoTpeHa, o0CykaeHa u oJ00peHa s peanusaruu B 2024 - 2025
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTUI

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamsanuu B 2025 - 2026
y4eOHOM ro1y Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

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

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamzanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl MeTauryprud 1 XAMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadenpoit A.C. YapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[enbio ocBOeHUS AUCUUTIINHBI «DU3nUecKast XUMUS 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 @usnyeckas XUMHUS BXOAUT B 00s3aTelbyl0 4YacTb Y4eOHOro IjIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YyMEHHMs,  BJaJICHUsA),
c(hOpMUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

Marematuka

®dusuka

OO01as 1 HeOpraHUYeCcKask XUMUs

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TIPH M3yYECHUHW JAHHOW IUCIUTLIMHBI OyIyT
HEOOXOUMBI IJIS1 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

Teopust pa3genuTeNbHBIX TPOIECCOB

['mapomeTamnypruyeckue npouecchl

OuncTka U KOHIUITMOHUPOBAHKE BOJT

TexHonorus oborameHus py

MopenupoBaHue NpoIeccoB U 00bEKTOB B METAILUTYpTUU

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pesynbrate ocBoeHHS AUCHUILTUHBI (MOIyssl) «DPu3nveckas XUMUS» 00YJarOUUiics
JIOJDKEH 0071a/1aTh CIISAYIOUIMMU KOMIIETeHLIUAMU:

Kon nanukaTopa WNHnukaTop TOCTHKEHUS KOMIIETCHITUN

OIIK-1 Crnocoben pemath 3ama4u NPOGECCHOHATBHOW ACSITENBHOCTU, MPUMEHSST METOIbI
MOJICTTUPOBAHUS, MATEMATHUECKOT O aHaJN3a, €CTECTBEHHOHAYYHBIE 1 OOLIEMH)KEHEPHBIC 3HAHUS

OIlIK-1.1 Hcnone3yeT eCTeCTBEHHOHAy4YHbIE 3aKOHBI M IPUHLUIIBI NP PELICHUH
IIPaKTUYECKUX 3a7a4

OIIK-1.2 Pemaer cranmaptHele npodeccuoHanbHbIE 3aladd ¢ [PUMEHEHHEM
00IIeMH)XEHEPHBIX 3HAHUHI

OIIK-1.3 [Ipumensier METOABI MOJENIMPOBAHMS W MAaTEMaTHYECKOro aHalu3a AJis
pelIeHus 3a7a4 TEOPETUYECKOT0 U MPUKJIAIHOTO XapakTepa




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

YUCJIC:

— KOHTaKkTHas pabora — 12,9 akaj. 4acos:
—aynuropHas — 10 akaj. 4acos;

— BHeayuTopHas — 2,9 akaJi. 4acos;

— caMocTosTenbHas pabora — 122,4 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dDopMa aTTecTaiuu - 3K3aMCH

AynutopHast ) =
KOHTaKTHas paborta E 3 ®dopma TeKyIero
g X Bu KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) S A . p Kon
> 3 © | camocrosiTenbHOM | ycrmeBaeMOCTH U
JIACIMTUTHHBI N [ .. | xommeTeHMK
o & paboThI TIPOMEKYTOYHOH
na6. | mpaxr. | € &
Tex. : 128 aTTecTaluu
3aH. 3aH. | O &
1.
1.1 Ilpenmer u MeTOABL, Pabora ¢
MMOHSATHUSA " 3aa4d oubnmorpagpuuec | CobecenoBanue, OIK-1.1
(uznaeckoit XUMHH KUM MaTepHalaMH. JomamHss .
1 23 OIIK-1.2,
Xumuueckas Brimonnenne KOHTPOJIbHAS OIK-1.3
TEPMOJMHAMUKA.  3aKOHBI JIOMAIIHEH KOHTP. pabota '
TEePMOANHAMUKH. paboTsl
Pabora ¢
12 XuMugeckoe u Ki?f;ﬁggpigl:;; Cogzcizﬁij;”e’ OIIK-1.1,
(azoBoe paBHOBecue. XuMm. 1 |[3/1,2U 30 p ' OIlK-1.2,
BeimosnHeHne KOHTPOJIbHAS
KUHETHKA . OIIK-1.3
JOMaITHei KOHTP. pabora
paboThI
2
Pabora ¢
oubnmorpagpuuec | CobecenoBanue, OTK-1.1
1.3 TepmonuHamudeckas 1 3121 30 [KUM MaTepuaiamu. Jlomarnssis OHK-l:Z:
TEOpHs pacTBOPOB Beimonaenne KOHTPOJIbHAS OTIK-1.3
JIOMAIITHEH KOHTP. pabota '
paboTsI
Pabora ¢
oubnmorpagpuuec | CobecenoBanue, OIK-1.1
1.4 IToBepxHOCTHBIE 1 39,4 KM MaTepualaMHu. Jlomarnsis Ol'[K-l:Z:
SIBJICHUS BeimonHeHne KOHTpPOJIbHAS
. OIIK-1.3
JIOMAIIHEeH KOHTP. pabora
paboThl
Wroro no pazneny 4 16/2,41 122,4
Uroro 3a cemectp 4 16/2,41 122,4 JK3aMeH
HToro no gucLUIINHE 4 6/2,41 122,4 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

OOpa3oBarenbHble TEXHOJIOTUU — 3TO LIEJIOCTHAs MOAEIb 00pa30BaTEIbHOIO Ipolecca,
CH-CTEMHO OIIpeNeNAomasl CTPYKTYpy M COJAEp)KaHUE [eATeNbHOCTH O0EHX CTOPOH 3TOTO
npo-uiecca (IpernojaBaTesss W CTYACHTA), HMEIOIIas LEeNbl0 JIOCTHKEHHE IUIAHUPYEMbIX
pe3yibTa-TOB C TIONMPAaBKOW HAa  HMHIUBUAYaJTbHBIE OCOOCHHOCTH €ro  y4acTHHKOB.
TexXHOJOrMYHOCTh Y4eOHOIo Ipolecca COCTOMT B TOM, 4TOOBI caenaTh y4eOHBIH Ipolecc
IIOJIHOCTBIO YIIPABJIS-EMBIM.

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
nporecca;

— 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 NpPOBEAEHUS 3aHATUH B COYETAHUU C
BHEAYJIMTOPHOW pabOTOil C 1eNbI0 (OPMUPOBAHUS U PA3BUTUS MPO(PECCHOHATBHBIX HABBIKOB
TpaguunoHHble  0Opa3oBaTeNbHbIE  TEXHOJOTMM  OPUEHTUPYIOTCS  HAa  OpraHM3aluio
00pa30Ba-TE€IbHOIO Mpoliecca, NPEANOJAralollyl0 HPsMYIH0 TPAaHCISIIMIO 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 C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

Wudopmannonnass JeKIus —  IOCIEAOBaTeIbHOE  HW3JIOKEHHWE Marephaia B
JUCLUIUIMHAPHOM JIOTHMKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOAJbHBIMU CpEACTBAMU
(MOHOJIOT MpernoaaBaTes).

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

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

7 OneHoYHbIe CpeICTBA A5 NIPOBeAeHUsI IPOMEKYTOYHOM aTTecTAluH
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 00ecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

l.bokmreiin b. C. ®dusnueckas XuMus: TEPMOJAMHAMUKA U KUHETHKA [DIEKTPOHHBIN
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. dusnyeckas xumus : yuebnoe mocoodwue / [I. B. ronpauna, C. I1. Kitoukosckuii, H. TO.
CeeunukoBa u n1p.] ; MI'TY. - Marauroropck, 2012, - 128 c. : un., nuarp., rpad., tada. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=556.pdf&show=dcatalogues/1/10984
76/556.pdf&view=true



(mara oopamenus: 27.03.2020). - MakpooObekT. - TekcT : 3JeKTpOHHBIH. - MIMeeTcs: nmedaTHbIH
aHAJIOT.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Xumuueckass KWUHETHKA M ajacopOIUs : METOMA. yKa3aHWs Uil CTYJIEHTOB IIO
muciuminbe "dusudeckas xumusa" / [D. B. Jronsauna, C. I1. Kioukosckuii, H. 0. CBeunnkoBa
u ap.] ; MI'TVY. - Maraurtoropck : MI'TY, 2013. - 1 snekrpon. onr. auck (CD-ROM). - 3arm. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1258. pdf&show—dcatalogues/1/1123
436/1258.pdf&view=true (mara oOpamenus: 27.03.2020). - MakpooObekT. - Tekcr
3JIEKTPOHHBIN. - CBeieHust 1ocTyIHbI Takke Ha CD-ROM.

2.IToBepxHOCTHBIE siBICHUS. AncopOums : yueOHoe mocobue / A. H. Cmupnos, H. 1O.
Cgeu-aukoBa, C. B. Onuna, 3. B. Monpauna ; MI'TY. - Marautoropck : MI'TY, 2017. - 1
anek-tpoH. ont. guck (CD-ROM). - 3Barn. ¢ tutyn. odkpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1139
847/3417 .pdf&view=true (mara oOpamenus: 04.10.2019). - MakpooObekr. - Tekcr
anek-TpoHHbIH. - ISBN 978-5-9967-0966-3. - CBenenus noctynusl Takke Ha CD-ROM.

B) MeToanyeckue yKazaHus:

1. JTabopaTopHbIif MPAKTUKYM 10 (PU3NUECKON XUMHH : YIeOHO-METOIMYEcKoe ocooue /
A. H. Cmupnos, H. FO. CeeunukoBa, C. B. FOnuna, 3. B. {ronpauna ; MI'TY. - MarHutoropcex :
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 (mara oOpamenus: 04.10.2019). - Makpooobekr. - Tekcr
ANEKTPOHHBIN. - CBeieHus AocTynHbI Takxke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpamMmmHoe oGecrieueHue

Haumenosanwue I10 Ne norosopa CpoKk JIeHCTBYS JIUIICH3UH
MS Windows 7
Professional (nis J1-1227-18 o1 08.10.2018 11.10.2021
KJIaCCOB)
MS Windows 7
Professional (st J-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
MS Office 2007 Ne 135 ot 17.09.2007 GeccpoHo
Professional
7Zip cB00OTHO pactpoctpansemoe [10 OECCPOIHO

IIpodeccnonasibubie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

HasBanue kypca Cchlika
denepanbHOE TOCYIaPCTBEHHOE OFOJDKETHOE YUPEKICHHE
«DenepanbHbII UHCTUTYT npomsinniennoi|URL: http://www1.fips.ru/

COOCTBEHHOCTH
Nudopmanmonnas cucrema - EamHOoe OKHO gocTyma K
HHGOPMAIIMOHHBIM pecypcam

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




ITouckoBass cucrema Axagemus Google (Google URL: https://scholar.google.ru/

Scholar)

HaI_II/IOHaJIbHaSI I/IH(bOpMaL[I/IOHHO-aHaHI/ITI/I‘-ICCKaSI URL

CHUCTEMA — POCCI/IfICKHfI HHACKC Haquoro LIPITHpOBaHI/I}I h . - -
ttps://elibrary.ru/project risc.as

DnekTpoHHas 0a3a mepuoarueckux u3aanuii East View
Information Services, OO0 «M1BUC»
9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOILYJIs1)

https://dlib.eastview.com/

MartepuanbHO-TeXHUYECKOe 00ecreueHre IUCIUIUIMHBI BKITIOYAET:

1. YyeOHas ayauTopus Ui IPOBEACHUS 3aHATUH JICKIIMOHHOTO THUIIA OCHAIIICHA!

- TEXHUYECKHUMH CpPEJCTBAMH OOYy4YEHHS, CIYKallUMHU IJi MPEACTaBICHUS y4eOHOMN
uH(popManuu OOJBIION ayAUTOPHH: MYIBTHMEIUWHBIMH CPEACTBA XPAHCHUsS, TEpeaavyd u
MpeACTaBICHHS Y9eOHON HHPOpMAIIHH;

- CTIeIMAIN3UPOBAHHON MEOETIBIO.

2. YyeOHas aynuTopus [Uisl MPOBEACHUS JabopaTopHbIX 3aHATHH «JlabopaTopus
(U3HYECKON XMMUNY» OCHAIIICHA J1a00paTOPHBIM 000PYI0BAHUEM:

- yCTaHOBKa JIJIsl OIPE/IEIICHNE UHTErPaIbHON TETJIOTHI PACTBOPEHUS COJIH;

-OropeTku 1 JabopaTopHas mocy/a AJsl MPUTOTOBJICHUST PAaCTBOPOB JUIs TaOOpaTOPHOI
«Tperuii KOMIIOHEHT B ABYXCIOMHOM KUAKOCTH;

- YCTaHOBKa JUIsI OTIPEICIICHUS aACOPOIMH Ha TPAHUIIE KHUIKOCTD — ras.

3. YueOHasi ayquTopus AJi TPYNIOBBIX U WHANBUAYAIbHBIX KOHCYIbTAIUN, TEKYLIETO
KOHTPOJISI ¥ IPOMEKYTOYHOM aTTECTAllN OCHAIIICHA!

- KOMITBIOTEPHO# TexHHKO# ¢ makerom MS Office, ¢ moakmouenuem k cetu «MHTEpHET»
U C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNbHYIO CPETY YHUBEPCHUTETA,

- CHIeIHAIM3UPOBAHHON MEOEIbIO.

4. [TomenieHue st CAMOCTOSITEILHOM PabOThI OCHAIIICHO:

- KOMITBIOTEPHO#H TexHHKO# ¢ makerom MS Office, ¢ moakmouenuem k cetu «MHTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNbHYIO CPETY YHUBEPCHUTETA,

- CHIeIMAM3UPOBAHHON MEOEIbIO.

6. Ilomemenune I XpaHEeHUS €W TPODYHUIAKTUIECCKOTO OOCTYKHBaHUS YIeOHOTO
000py/I0BaHUs OCHAIIICHO:

- CHIeMaIM3UPOBAHHON MEOEIIbIO: CTeITaKaMHU JJIsl XpaHEeHHs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMHU JJIsl pEMOHTa y4eOHOTro 000py10BaHUS.



IIpunoxenne 1
6 YueOHO-MeTOAHYECKOe o0eceyeHrne CaMOCTOATEIbHOI padoThl 00y4aloIUXCsH

Ilepedyennb J1ad0paTOPHBIX padoT:

1. Ompenenenue HHTErpanbHON TEIIOTHI PACTBOPEHUS COJIN
2. JlaBineHHe HACBHILIEHHOIO Iapa ¥ TEIUIOTa UCIIAPEHUS YUCTON KUIKOCTU
3. BnusHue Temmeparypbl Ha CKOPOCTh XUMHUECKOW PEaKIIuu

NHANBUAYAJIBHOE PACYUETHO-TPA®UYECKOE 3AJJAHUE Nel
«TepMoanHAMHYeCKHd AHAJIN3 XUMUYECKUX PeaKkuuin)

Hccnenosanue 1
Jl1s peakiuy BBINOJHUTD CIIETYIOIIEE:
1.1.CocTaBuTh ypaBHEHHE 3aBHCHMOCTH OT TEMIIEpaTypbl BEJIMYMHBI TEII0BOT0 3 dexra A\H®; =
f(T) u usmenenus suTponuu AS°, = f(T).
1.2.Beruncnute BenuuuHbl Cp, aH®: | aS%, AG° u InK, npu Heckombkux Temmeparypax,
3HAYEHHS KOTOPBIX 3aJal0TCs TeMIepaTypHbIM UHTEPBAIOM U IIarom temmepatyp. [lonyyeHHbie
3HAYECHUS UCTIOJIB3YIOTCS IPpU MocTpoeHnn rpadukoB B kKoopauHatax Cp — T; AH — T; AS°% - T;
AG°% —Tun InK, — 1/T.
1.3.ITonb3ysce rpaduxom InK, — 1/T , BeiBecTn npubnmxennoe ypasuenue suaa InK, = A/T + B,
rae A, B — mocTosHHEBIC.

Hccnenosanue 2

2.1. Ucnonw3ys npasmwio (a3 ['mb06ca, 11 paccMaTpruBacMOl CHCTEMBI ONPEICTUTh KOJTHYSCTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTENeHEeH CBOOOIbI.

2.2. OnpenenuTbh BO3MOKHOE HAIIPABJIEHUE MTPOTEKAHUS HCCIEAYEMOM PEAKIIMU U PAaBHOBECHBII
coctaB Ta3oBoil (as3sl mpu naBienuu (klla) m temmeparype (K). Ilpm pemenun 3anaum
UCIIOJIb30BaTh BBIBEJACHHOE B HccienoBaHuu | omnmpuueckoe ypaBHeHue InK,=A/T+B nu
JTaHHbIE 00 UCXOJTHOM COCTaBe ra3oBoil (assl

2.3. YCTaHOBUTH HANpaBJICHUE CMEIICHHUS COCTOSHUS PABHOBECHS PACCMATPHBAEMOW CHCTEMBI
npu:

a) YBEeJIMUEHUH JaBJeHus (TOCTOSIHHAS TEMIIEpaTypa);

0) yBeIMUEHUH TeMIepaTypbl (IOCTOSIHHOE JJaBJICHUE).

Cnucok éonpocoe 014 cobecedosanus no memam:

1. OcHOBHBbIE TOHATHUS TEPMOJANHAMUKH.

2. Tlepssii 3akoH TepMoauHaMHKH. [ToHSTHE O TETUIOBOM 3¢ (eKTe, TeII0Th 00pa30BaHHUS,

TOpeHus1, pacTBOpeHus, (pa30BbIX npeBparieHuil. 3akoH I'ecca. Pacuersl mo 3akony I'ecca.

BnusiHue temnepatypsl Ha Tema0BOH 3P eKT.

3akoH Kupxroda. PacueTs! TemnoBbix 3G dexToB no 3akoHy Kupxrooga.

BTopoii 3aK0H TEpMOINHAMHUKH.

TepmoauHaMudeckue (QyHKIUH, XUMUYECKUN MOTEHIMAal, OOIIMe YCIOBHs PaBHOBECHUS

cucteM. DHeprusi [mb0ca m sHeprus ['eapbMmrosbiia Kak KpHUTEPUHU, OMPEICSISIONINE

HaIpaBJICHUE U NPEAEI NPOTEKaHUS MPOLIECCOB B HEM30JIMPOBAHHBIX CUCTEMAX.

7. Tlonstue o (a3oBOM paBHOBECHHM, OCHOBHBbIE oOIpezeseHuss (a3zoBOro pPaBHOBECHS.
[TpaBuno ¢a3 'ub0ca, ero npuMeHeHue.

8. ®asoBoe paBHOBECHE B OJIHOKOMITOHEHTHBIX CUCTEMax. VYpaBHeHue
Knay3uyca-Knaneiipona, pacueTsl, OCHOBaHHBIE HA 3TOM YpaBHEHHUE.

ook w



10.
11.
12.

13.

14.
15.
16.

17.
18.

19.

20.

21.

VYCII0BUSI XUMUYECKOTO paBHOBECHS. 3aKOH JICHCTBYIOIIMX MAacc (TEPMOJMHAMUYECKUNA).
KoHcTaHTa XUMHUYECKOrO paBHOBECHS.

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

Bnusnue temneparypbl Ha KOHCTAaHTY PaBHOBECHSL.

HanpaBnenune peakuuii B 3aKpbITBIX CHCTEMAxX. YPAaBHEHUE HM30TEPMbl XUMHUYECKOU
peakiuu Bant-I'odda, ee nmpakThueckue NpuiiokeHHs. Y paBHEHUE H300apbl-U30XO0PbI
peakuuu. Merobl pacueTa KOHCTaHThl PAaBHOBECHSI.

[IpaBuno Jle-IllaTenbe, ero mnpakTU4YecKOe IpUMEHEHHE. BiusHue naBieHus Ha
I10JIO’KEHUE paBHOBecHs. PeanbHble ra3pl. OnucaHue peajabHbIX ra30B C UCIOIb30BAHUEM
BUpHAJBHBIX ypaBHeHUU. Temmeparypa boinss. CMbica BUpHAIbHBIX KO3(PHUIIMESHTOB.
VYpasHenue Ban-nep-Baanbca. Dddexr Ixoyns — Tomrcona. Temmeparypa MHBEPCHH.
CxMKeHHe ra3oB.

Onpenenenne nouATHs “pactBop”’. CrocoObI BEIPAXKEHUS COCTaBa PACTBOPOB.

Bnusinue paznuysbix GpakTOpoB Ha PACTBOPUMOCTD.

Mopuenu pacTBOPOB: HcalIbHBIC (COBEPIICHHBIC) M OECKOHEUHO Pa30aBICHHBIC PACTBOPHI,
UX OTJIMYHE OT PEAIbHBIX PaCTBOPOB.

3axonbl Payns u I'enpu. [lapunanbHblie MOJISpHBIE BEIMYUHBL, UX OIPECIICHUE.
CaolicTBa pa30aBIEHHBIX PaCTBOPOB HE 3JEKTPOIUTOB. J[aBleHUe mapa HaJ pacTBOPOM,
TeMIepaTypa KUIEeHus 1 3amep3aHusi. OCHOBHBIE MOHATHS XUMUYECKOW KMHETUKH.
CnocoObl  ompeneneHust ckopoctu peakiuu. DopmanbHas KHHETHKA TOMOTCHHBIX
peakuuii. 3akoH AelcTByronx Macc. [lopsiiku peakuuii ¥ X MOJIEKYJIpHOCTb. Peakuyu
MIEPBOT0, BTOPOrO U N-TO NopsAkoB. Kunernyeckue ypaBHEHUs AJi peaKUUi pa3InuHbIX
HOPSIKOB.

[lepuon nonymnpespamienusi. KonctanTa CKOpocTH peakiny, €€ CBOMCTBA, pa3MEPHOCTH U
onpezeneHus. Meronapl onpeneneHus nopsaka peakuuu. [IoBepXHOCTHOE HaTsKEHUeE,
METO/IbI €r0 U3MEpPEHUs. AJICOPOIIHS, OCHOBHBIE TIOJIOKEHUS 1 YPAaBHEHHUSI aJICOPOIIHH.
VpaBuenne ['nb0ca.YpaBuenue @peiinginxa. YpasHenue Jlenrmiopa. 3aBUCHUMOCTH
azcopOLuu OT TeMIEpaTypHl.



IIpunoxenne 2

OIIeHO‘leIe cpeacrea Jid MpoBEeACHUSA l'[pOMC)KyTO‘lHOﬁ arrecranum

a) HHaHpreMLIe pPe3yJabTaThbl oﬁyqe}mﬂ H OICHOYHLIC CpeACTBA NJIsI IPOBECACHUS l'[pOMC)KyTO‘IHOfI aTrrecranumn.

Kon
WHJIUKaTOpa

I/IH,I[I/IKaTop JOCTHIXKCHUA KOMIICTCHIIHN

O1neHOYHBIC CPEICTBA

OIIK-1 Cnocofen pemaTrsb 3aAa4d  NpodeccuoHAIbLHOI
eCTeCTBEHHOHAYUYHbIE H 00IIenHKEeHEPHbIEe 3HAHUS

ACATCJIbHOCTH, IIPUMEHAA METOAbI MOJACJIUPOBAHUA, MaATEMATH4YECKOr0 aHaAJIMu3a,

OIIK-1.1

Hcnonb3yeT €CTECTBEHHOHAYYHBIE 3aKOHBI U
IIPUHIUIIBI IPY PEILIEHUH PAKTUYECKUX
3a1a4

TeOpeTI/I‘IeCKI/Ie BOIIPOCHI

OcHOBHBIE IOHATHS TEPMOANHAMHUKH.
[TepBbrit 3akoH TepmMoauHamuku. [loHsTHE O TeruioBOM 3¢ ¢deKTe, TEIUIOThHl 00pa3oBaHUs,
ropeHusi, pacTBopeHus, (pa3oBbIx npespatieHnil. 3akoH ['ecca. PacueTs! o 3akony I'ecca.
Bnusinue temnepatypsl Ha TeNa0BoH AP eKT.
3akoH Kupxroda. PacueTs! TennoBbix 3 dexToB no 3akoHy Kupxroga.
BTtopoii 3aKk0H TepMOIMHAMHUKH.
TepmoauHaMudeckue (QyHKIUM, XUMHUYECKHMH MOTEHIMAad, OOIIMe YCIOBHUS paBHOBECHUS
cucreM. Oneprusi [ub6ca u osHeprus ['enbMmronblla Kak KPUTEPHUH, OIMPEACISIONINE
HaIpPaBJICHUE U NPEAEI IPOTEKAHUS IPOLIECCOB B HEU30JIMPOBAHHBIX CUCTEMAX.
[TonsiTrie o (a30BOM paBHOBECHM, OCHOBHBIE OIpenieneHus (a3zoBoro paBHoBecus. [IpaBuio
¢a3 I'n60ca, ero npuMeHeHue.
@da30BO€ paBHOBECHE B OJIHOKOMITIOHEHTHBIX chcTemax. YpaBHeHue Kiaysmyca-Knanelipona,
pacueTbl OCHOBAHHBIE Ha ’TOM YpaBHEHUE.
VYcnoBuss XUMHUYECKOTO PAaBHOBECHS. 3aKOH JIEUCTBYIOMUX MacC (TePMOAMHAMUYECKUMN).
KoHcTaHTa XMMHUYECKOTO paBHOBECHSI.
Bunel koHCcTaHT paBHOBecHs. PaBHOBeCHS B TeTEpOreHHBIX CHCTEMaX.

BnusiHue temnepaTypsl Ha KOHCTaHTY PaBHOBECHS.
HampaBnenue peakuuil B 3aKpbITBIX CHCTEMaXx. Y paBHEHHE M30T€PMbl XMMUYECKON pPEaKIUU
Bant-T'opda, ee mnpakThueckue NpUIOKEHUS. YpaBHEHUE H300apbI-U30XOPHl PEAKIUH.




Kon

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeaCcTBa

UHMKATOpa
MeTtopl pacueTa KOHCTaHThl PABHOBECHS.
[IpaBuiio Jle-1llarenwe, ero mpakTuueckoe npuMeHeHUe. BrnusiHue naBieHUs Ha MOJOXKEHUE
paBHOBECHS.
Omnpenenenue nmoHATHs “pacTBop”’. CriocoObI BBIPAXKEHUS COCTaBa PACTBOPOB.
Briustare pa3nudHbIX GaKTOPOB Ha PACTBOPUMOCTD.
Mopenu pacTBOpOB: HiealbHbIE (COBEPILIEHHBIE) M 0ECKOHEUYHO pa30aBICHHBIE PACTBOPHI, UX
OTJIMYME OT pealIbHbIX PACTBOPOB.
3axonbl Payns u I'enpu. [lapuuanpHbie MONSipHBIC BETMYUHBL, UX ONPEICICHHUE.
CpoiicTBa pa30aBIEHHBIX PAaCTBOPOB HE DJIEKTPOJIUTOB. JlaBieHue mapa Hall pacTBOPOM,
TeMIepaTypa KUIEHUS U 3aMep3aHusl.
OIIK-1.2 Pemaer crtanmapTtHele npodeccHoHaTIbHBIE | 3agauM IS CAMOCTOSITEILHOTO PellleHusl U3 MPOo(ecCHOHATBHO eI TeTbHOCTH
3aJaud C MPUMEHEHHEeM OOIIeHH)KEHEPHBIX | 3amava 1
3HAHUM Ucxons 3 cneayronmx TEpMOXUMUYECKUX YPAaBHEHUN:
1) Ho+0p=H,0; ; AH%=-184 kJTx,
2) H,0,=H,0+0,50,; A H’=-96 [k,
OTpeieNUTe TeIIOBOM AP PEKT peaKIuu:
3) Ho+0,50,=H,0, AH’=?
3agaua 2
Onpenenute sutpornuio 15t Cl, mpu remmneparype 625°Cu  paBnennn 35,5xI1a. [lannbie,
HEoOXOo/AuMBIe 171 pacueTa  (CTaHAAPTHYIO SHTPOMHIO, 3aBUCUMOCTh TEIIOEMKOCTH OT
TeMIepaTypsbl) B3sATh U3 cpaBoyHuka. Cunrats Cly uaeanbHbIM ra3oMm.
OIIK-1.3 [Tpumensier wmetonsl  MonenupoBaHus U | [IpoBecTu TepMonrHAMUYECKUI aHATTU3 PeaKUU

MaTeMaTUYeCKOro aHaln3a Ui peIIeHHs
3aJa4  TEOPETHYECKOr0 W  MPHUKIAJTHOTO
Xapakrepa

Uccnenosanue 1

JI71s1 peakuu BBINIOJIHUTE CIEAYIOLIEE:
1.1.CocTaBuUTh ypaBHEHHE 3aBUCIMOCTH OT TEMIIEPATYPbI BEIUYUHBI TEII0BOTO A dexra AH®;
= f(T) u uamenenust suaTpormu AS°; = f(T).




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeaCcTBa

1.2.Boruncauts BemuuuHbl ACp, AH®: | aS°%, AG°; u InK, mpu Heckonpkux Temmeparypax,
3HAYEHUS KOTOPBIX 3aJalOTCS TEMIIEpaTypHbIM WHTEPBAJIOM U IIArOM TeMIeparyp.
[TosrydyeHHbIe 3HAYEHUs] UCTIOIB3YIOTCS IIPU MOCTpoeHuu rpadukoB B koopauHatax aCp— T;
AH®: = T; AS% —T; AG°% —TuInK, - UT.
1.3.Ione3ysck rpadukom INK, — 1/T , BeiBecT npubiamxenHoe ypaBuenune Buna InK, = A/T +
B, rume A, B—nocrosHHbIC.

Hccnenosanue 2

2.1. Uctionb3ys npaswio a3 ['mb0ca, st paccMaTpruBaeMOi CHCTEMBI OTIPEICITUTh
KoJIn4yecTBa (a3, HE3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTENEHEH CBOOOIbI.

2.2. OnpenenuTh BO3MOXKHOE HaIlpaBJICHUE MPOTEKAHUS UCCIIEyeMOU peaKiuu 1
paBHOBECHBIN cocTaB ra3oBoil (assl npu nasienuu (klla) u remneparype (K). Ilpu pemenun
3aJ1a4M UCIIOJIb30BATh BBIBEICHHOE B MCClIeIoBaHnu | amnupuueckoe ypasHenue INKp=A/T+B
U JJaHHBIE 00 HCXOJHOM COCTaBe ra30BoM (ha3bl

2.3. YCTaHOBHTH HaNpaBJIEHUE CMEIICHHUS! COCTOSHUSI PABHOBECHS pAaCCMATPHBAEMOM CUCTEMBI
npu:

a) YBEeJIMUEHUH JaBJeHUs (TIOCTOSIHHASI TEMIIEpaTypa);

0) yBeIMUYEHUH TeMIiepaTypsl (IOCTOSHHOE AaBICHHE).




0) Ilopsinoxk mnpoBedeHUS TNPOMEKYTOYHON aTTecTalluU, MOKA3aTeJM M KPUTEPHUH
OLlCHUBAHMUSL:

ITpoMexyTouHas aTrTecTanys 10 AUCHUIUIMHE «DU3ndecKas XUMUS» BKIOYAET TEOPETHUECKUE
BOTIPOCHI, TIO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS OOYYAIOUIMMUCS 3HAHHMA, U MIPAKTUYECKHE
3aJJaHMsl, BBISIBIIAIONINE CTENIEHb C(OOPMUPOBAHHOCTH YMEHUI U BIIaJICHUH, TPOBOIUTCS B (popme
JK3aMEHa.

DK3aMeH M0 JaHHOM TUCHUIUIMHE IPOBOJUTCS B YCTHON (hOpMeE 10 SK3aMEHAIMOHHBIM OMJIeTaM,
KaKIbIH U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OJHO MPAKTUUECKOE 3aJJaHHeE.

Iloxa3arenu u KPUTECPHUHA OLICHUBAHUSA IK3aMeEHaA:

— Ha OLEHKY «OTJIHYHO» (5 OayioB) —0OydaromMiiCs JEMOHCTPUPYET BBICOKUH YpPOBEHBb
Cc(OPMUPOBAHHOCTH KOMIICTEHIMH, BBICOKMI YpPOBCHb 3HAaHWH HE TOJBKO Ha YPOBHE
BOCIIPOM3BEACHUS M OOBSCHEHMs HH(OpMAlWU, HO W HMHTEIUICKTyaIbHbIC HABBIKH PEIICHUS
npo0JieM u 3ajau:

® JJaeTCs KOMILUIEKCHAs OLIEHKA MPEJI0OKEHHON CUTYallUH;

® JICMOHCTPUPYIOTCSI TJyOOKHE 3HAHUSA TEOPETHMUYECKOr0 Marepuaja M YMEHHE HX
[IPUMEHSATB;

® [I0CJEN0BATEIbHOE, PABUIILHOE BBIIIOJHEHUE BCEX MPAKTUYECKUX 3aJaHHI;

e yMcHHE 000CHOBAaHHO M3JIaraTh CBOM MBICIIH, JEJIaTh HEOOXOAMMBIC BBIBO/IBI.

— Ha OLEHKY «xopomo» (4 Oamna) — oOydarouiuiics JEMOHCTPUPYET CpPEeAHUH YpOBEHb
c(OpPMHPOBAHHOCTH KOMITETEHIIMI:

® JTacTCa KOMIIJICKCHAA OIICHKa npezmoxceHHoﬁ CUTYyalluH,

® JCMOHCTPHUPYIOTCSA NOCTATOYHBIC 3HAHUA TCOPECTHUYCCKOI0 MaTepuallia 1 YMCHUC UX
MPUMCHATH, HO JOIMYCKAOTCA HE3HAYUTCIIbHBIC OHH/I6KI/I, HECTOYHOCTH

®  BbLIIIOJIHCHUC BCEX MPAKTUYICCKHUX 3aﬂaHI/If/’I; BO3MOXXHbBI CIWHHWYHBIC OIJ_II/I6KI/I,
HUCIIPABJISICMBIC CAMUM CTYICHTOM IIOCJIC 3aMCHAHUS ITPEIIOAaBaTCIIA,

® 3aTpYAHCHUA IPU AHAITUTHUYCCKUX OIICpaluiax, MEPEHOCC 3HAHUN H yMeHI/II\/'I Ha
HOBBIC, HCCTAHAAPTHBIC CUTYyalluu.

— Ha OLIEHKY «yI0BJIETBOPHMTEJbLHO» (3 6aiia) — oOyyarouuiicss JeMOHCTPUPYET MOPOTOBBIN
ypoBeHb CHOPMUPOBAHHOCTH KOMITETEHITUH:

® 3aTpPyJHEHHs C KOMIUIEKCHOM OLIEHKOM MPEUIOKEHHON CUTYalllH;

® HENOJHOE TEOPEeTHUeCKoe OOOCHOBaHME, TpeOyrollee HABOAAIINX BOIPOCOB
[IPENOIaBaTels;

e  BBINOJHEHNE 3a/IaHUM ITPU NOJICKA3Ke MPEToJaBaTes;

e 3aTpyAHEHUs B (OPMYyIUPOBKE BBIBOIOB.

— Ha OIEHKY «HEYJAOBJIETBOPUTENbHO» (2 0Oamia) — oOydaroImuiics JEMOHCTPUPYET
3HaHusi He Oonee 20% TEOPETHYECKOro Marepuana, JOIYCKaeT CYyHIeCTBEHHBbIE OLIMOKH, HE
MOJKET II0Ka3aTh MHTEJUIEKTYaJIbHbIE HABBIKYM PEIICHUS IPOCTHIX 3aad.



— Ha OLICHKY «Hey10BJIeTBOPUTeIbHO» (1 6ain) — oOyuaromuiics He MOKET MOKa3aTh 3HAHUS Ha
YPOBHE BOCIPOU3BEICHUS U O0BsICHEHHS] HHPOPMAIIUU, HE MOXKET MOKa3aTh UHTEIUICKTyalbHbIE
HaBBIKH PELICHUS MTPOCTHIX 3aj[a4 HEMPABWIbHAS OLIEHKA MPEJIJI0KEHHON CUTYyallNH;



