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»

PABOYASA TIPOTPAMMA JUCHUIIJIMHBI (MO YJIS)

OUSHYECKAA XUMUA

Hanpasnenue noaroToBku (CrenuagbHOCTD)
22.03.02 Metannyprus

HanpasnenHocTs (mpoduiib/crieriuanu3anys) nporpaMmbl
MerTannyprust 4epHbIX METANIOB

VYpoBeHs BrIcIIEro o0pa3oBaHus - 0aKajiaBpuat

®opma oOyueHus
3a04Has

WUuctutyt/ pakynprer MHCTUTYT METaJUTypruu, MalllMHOCTPOEHUS U MaTepuanooOpaboTKu
Kadenpa Meramutypruu 1 XMUMHYECKUX TEXHOJIOTUI

Kypc 2

Maruuroropck
2024 ronx



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)

PaGouas mporpamMMa paccMoTpeHa U 0100peHa Ha 3aceqanuu kadenpsl Metamtypruu u
xumuuecknx Texnonoruit  09.01.2024, mpoTtoxoi Ne 4

L A

3aB. kadenpoit e A.C. XapueHKo

PaGouas nporpamma ogoOpena metoauueckoi komuccueir UMMuM
20.02.2024 r. npotokoia Ne 4 ’{// /&C/»
HpeﬂceﬂaTeﬂb///‘ Ze A.€7CaBuHoB

PaGouas nmporpamma cocraBicHa:
CT. ipenoaaBaTenb kapeapsl MuXT, C.B.IOgnna

Penensenrt: ,
noueHT kadeapsr JINTuM, kaHI. TeXH. HAYK W N.B.Muxankuna




JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peanmszanuu B 2025 - 2026
y4eOHOM roy Ha 3acenaHud kapeapbl MeTauTypruu ¥ XUMHUYECKHX TEXHOJIOT Ui

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM rofy Ha 3acejanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuszauuu B 2027 - 2028
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTUI

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM ro1y Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2029 - 2030
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl MeTaryprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadenpoit A.C. ?apquKO




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

HucuuruinHa ®usnyeckas XUMHs BXOAMT B 00s3aTENIbHYIO 4acTh Y4e€OHOIO IJIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jns  n3ydeHUs  QUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHS JUCIUTUTUH/ IPAKTUK:

Marematuka

OO1w1ast 1 HeopraHuyecKast XUMus

WNudopmarrka 1 MHGOPMALIMOHHBIE TEXHOJIOTUU

®dusuka

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEHHbIE MIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI ISl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

duznyeckas XUMUS MUPOMETAITYPTUYECKUX ITPOLIECCOB

TexHonorus npou3BoJCTBa KOKCa

Teopus 1 TEXHOJIOTUS TOMEHHOT'O IIpoliecca

Teopust 1 TEXHOJIOTUS OKYCKOBAHUS KEJIE3HBIX PYI

[InanupoBaHue 3KCIIEpUMEHTa

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

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pesynbrate ocBoeHMs AUCHUILIUHBI (MOIyssl) «Pu3ndeckas XUMUS) 00ydarouuiics
JIOJIKEeH 00J1a/1aTh CIAEAYIOIMMU KOMIIETEHIUSMHU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

OIIK-1 CrnocobeHn pemaTh 3agauyd NpOPEecCHOHATBHON AEATENbHOCTH, MPUMEHSSI METOJIbI
MOJIEJTUPOBAHUS, MATEMaTHUECKOT 0 aHaJIN3a, €CTECTBEHHOHAYYHbIE M OOLIEMH)KEHEPHBIE 3HAHUS

OIIK-1.1 Hcnonp3yeT ecTeCTBEHHOHAYYHBIE 3aKOHBI M IPHHLMIIBI NIPU PEIICHUN
MIPaKTUYECKHX 3aJa4

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

OIIK-1.3 [IpuMeHsieT MeTOABl MOJEIUPOBAHMS M MAaTE€MaTHYECKOro aHaau3a I
peLIEeHNs 3a/1a4 TEOPETUUYECKOI0 M MPUKJIATHOTO 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 MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

(DOpMa aTTecTaiuu - 3K3aMCH

AynuropHas s
KOHTaKTHas paboTa E 5 dopma TEKyIIEro
=
Pa3nen/ Tema g | (waxan wacax) E e Bun . KOHTPOIIA Kon
> 3 © | caMOCTOATENbHOM YCIIEBAEMOCTH U
JACIATUTAHBL R £ m . KOMITETEHIIUH
Q & paboThI MIPOMEKYTOYHOM
na6. |mpaxr. | €8
TTex. : 12 aTTeCTaluu
3aH. | 3aH. |Q &
1. Xumnueckast
TEPMOIMHAMHUKA. 3aKoHbI
11 IepBbrii 3aKOH
TEPMOJIMHAMUKHU.3aKOH BhIHOMHEHIE 1
T'ecca. 3akon Kupxroda. TToaroroBska k o6c CHC TAHHBIX OIIK-1.1,
Pacuersl TEIUIOBBIX| 2 1 2 30 | mabopaTtopHOMY YA M OIIK-1.2,
nabopaTtopHOi paboThI
3¢(deKTOB 1O  3aKOHY 3aHATHIO Nel Nol OIlK-1.3
Kupxroda. Bropoit 3akoH B
TCPMOJVHAMUKH.
HWroro no pazaeny 1 2 30
2. Xumuyeckoe u (azoBoe
paBHOBECHE
21 Koncranra
XMMHYECKOTO PaBHOBECHSI.
VYpaBHeHHE M30TEPMBI
. Brinmonnenue
XUMHYCCKOU peakuun VHTHBHIYATBHOT
Banr-T'odda, ee Y
[IPaKTUYECKUE O pacteTHo- IIpoBepka u 3amura
HpI/IHO>KeHI/I$I YpaBHeHue rpadueckoro I/III)-I 1/11?1/1 AIBHOTO OIK-1.1,
P - P 21| 1 39,4 | samanms PP Nel SHBIRY OIK-1.2,
n300apbI-U30X0PBI pacueTHO-rpadUuEcKOro
«Tepmomunamiue OIIK-1.3
peakiu. MeTozpl pacueTa . 3amanus Nel
CKHUil aHaIN3
KOHCTAHTHI paBHOBECHH.
XUMHYECKUX
dazoBoe paBHOBecHE B .
peakunii»
OIHOKOMIIOHCHTHBIX
CHCTeMaXx. YpaBHeHue
Knaysnyca-Knaneiipona.
Wroro no pazneny 1 1 39,4
3. TepMoanHaMIYecKasi TEOPHUs
pacTBOPOB.
CamocTosaTenbHOoe
3.1 CrocoObl BbIpakeHHS - CobecenoBanue 10
cOCTaBa aCTBOPOB. . TeMe, YCTHBIN ormpoc.
P P y4eOHOI U Hay4HO -y p OIIK-1.1,
3aKoHbI Payns 51 Brinonnenue n
T'enpu./laBiieHne mapa Haxg 2 1 2 30 AMTEPATYPBI. 00c CHHE JTAHHBIX OIIK-1.2,
PH. p ITogroroBka K YKA vﬂ OIIK-1.3
pacTBopoM, TeMmmeparypa nabopaTtopHOii paboThI
nabopaTopHOMY
KUIEHUS U 3aMep3aHusl. Ne2
3aHATHIO Ne2.
Hroro no pazaeny 1 2 30

4. XvMu4eckass KHHETHKa.




4.1 OcCHOBHBIE TIOHSTHS

Pazpabotka

CobecemoBanue 1Mo

o aropuT™Ma
XUMHYECKOH  KUHETHMKH. TeMe, pelieHue 3a1a4.
3akoH JCHCTBYIOLINX BBITIOJHCHHA Beinonnenue u OIK-1.1,
vace 2 23 | pelieHus 3a1a4H. OBV ICHIE NAHHBIX OIIK-1.2,
) . Tloaroroska k YA I OIIK-1.3
Iopsimku peakuuii W WX nabopaTopHO paboThI
1a60paTOpPHOMY
MOJIEKYJISIPHOCTb. Ne3
3aHATHIO Ne3
HUroro no pazaeny 23
Uroro 3a cemectp 122,4 SK3aMeH
Hroro no aucuuIuinHe 122.,4 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

OO0pa3oBarenbHble TEXHOJIOTHH — 3TO LEIOCTHAs MOJeNb 00pa3oBaTeabHOIoO Ipolecca,
CHCTEMHO ONpEACTAIONIas CTPYKTYpy M COJIEp)KaHHE JeATEIbHOCTH OOEHX CTOPOH 3TOrO
nporecca (mpenojaBarenst M CTYAEHTAa), HMEIOIIas LEJIbI0 JOCTHKEHHE IUIaHUPYEMBIX
pe3yibTaTOB € TONPaBKOM HAa HMHIMBUAYaJIbHBIE OCOOCHHOCTH €ro  Y4aCTHHKOB.
TexHOIOrMuyHOCTh y4eOHOro Impolecca COCTOUT B TOM, YTOOBI cAenaTh y4eOHbIH mpolecc
[IOJIHOCTBIO YIIPABIISIEMBIM.

OCHOBHBIMU NpU3HAKaMK 00pa30BaTEIbHON TEXHOJIOIMH B €€ COBPEMEHHOM ITOHUMaHHUH
ABJISIOTCA:

— ZieTallbHOE OIMCaHue 00pa30BaTENbHBIX LIETIeH;

— TIOJTalHOE ONUCcaHue (MPOEKTUPOBAHME) CHOCOOOB JOCTIDKEHHS 3aJaHHBIX
pe3yJIbTaTOB-LIEIEH;

— HCIONb30BaHWE OOpPAaTHOM CBSI3M C MEJIbI0 KOPPEKTUPOBKU 00pa30BaTEIbHOTIO
porecca;

— rapaHTUPOBAHHOCTb JOCTUTAEMBIX PE3YJIbTaTOB;

— BOCIPOM3BOJUMOCTb 00Pa30BaTEILHOIO Mpollecca BHE 3aBUCUMOCTH OT MAacTepCTBa
IpenojaBaTes;

— ONTUMAJILHOCTb 3aTPAYMBAEMBIX PECYPCOB U YCHIINN.

Peanu3zanus KOMIIETEHTHOCTHOTO [10/IX0/1a IPEAYCMATPUBAET UCIIOIb30BaHUE B Y4EOHOM
npolecce AaKTUBHBIX M HHTEPAaKTUBHBIX (OpPM MPOBEINEHMUS 3aHATHH B COYETAaHUH C
BHEAYAUTOPHOW paboOTOi ¢ 1ebpi0 (HOPMUPOBAHUS M Pa3BUTHUS MPO(ECCHOHATBHBIX HABBIKOB.
TpaguunonHele  oOpa3oBaTeNbHbIE  TEXHOJIOIMHM  OPUEHTHPYIOTCS  Ha  OpPraHU3ALUIO
00pa30BaTEILHOIO  IpoLEcca, IMPEANONAralollyl0 MPsAMYK  TPAHCIALMIO  3HAHUH  OT
npernojiaBaTess K CTyIeHTY (IIPEeUMYLIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-MILIFOCTPATUBHBIX
METOJI0B 00y4eHHUsI). YueOHas AESITEIbHOCTh CTYJ€HTa HOCUT B TaKUX YCJIOBHUAX, KaK IPaBUIIO,
PENPOAYKTUBHBIN XapakTep.

@®opMbl y4eOHBIX 3aHATHUH € UCIIOJIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

WudopmanvonHass jekuust —  IOCIEAOBATEIbHOE  H3JIOKEHHWE MaTrepuaisa B
JUCLUIUIMHAPHOM JIOTHKE, OCYIIECTBIsIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CpEICTBAMU
(MOHOJIOT MpernoaaBaTes).

JIaGopatopHas paboTa — opranusanus yueOHoi paboThl ¢ peaibHbIMU MaTe€pUaTbHBIMU U
MH(OPMALlMOHHBIMU O0BEKTaMH, AKCIEpPUMEHTalbHas paboTa € aHaJIOrOBBIMH MOJEISIMU
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-MeTOoAMYeCKOe U MHOPMALIMOHHOE 0O0ecnieyeHHe THCIUIIIMHBI (MOYJIs1)

a) OcHoBHas1 IMTEpaTypa:

l.bokmreiin b. C. ®usnueckas XuMus: TEPMOJUMHAMHMKA M KMHETUKA [DJIEKTPOHHBIN
pe-cypc] : yuebnoe mocobue / b. C. Bokmreiin, M. . Mennenes, 0. B. TloxBucHeB. —
Onek-tpoH. maH. — MockBa : MUCUC, 2012. — 258 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/47443

2.bopucos, W. M. Bsenenue B ¢usuueckyro xumuro / W. M. BopucoB. —
Cankr-IlerepOypr : Jlamp, 2023. — 216 c. — ISBN 978-5-507-46841-6. — Tekcr
anekTpoHHbi /[ JlaHb . JJeKTPOHHO-OMOymoTeyHas  cmctema. —  URL:
https://e.lanbook.com/book/351932 (mara oOpamenus: 06.04.2024). — Pexxum goctymna: s

0) lonoJiHMTE IbHAA JIATEpaTypa:


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

1. Xumuueckass KMHETHKA W aACOPOLMS . METOH. YKa3aHWs JUIsl CTYJSHTOB MO IUCIHILTAHE
"Ousuueckas xumus" [ [D. B. dronsauna, C. I1. Kmoukosckuit, H. 0. CeeunukoBa u ap.] ;
MI'TY. - Maruauroropck : MI'TY, 2013. - 1 saekrpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/278 . - TekcT : 37€eKTPOHHBIIA.

2.CeunukoBa H. F0. ®a3oBbie auarpammbl : ydeOHoe mocobue [mns By3oB] / H. IO.
CaeunukoBa, C. B. KOnuna ; MarHuToropckuii rocyJ1apCTBEHHbIN TEXHUYECKUI YHUBEPCUTET UM.
I'. . Hocosa. - Marauroropck : MI'TY um. I'. . Hocosa, 2023. - 1 CD-ROM. - 3ara. ¢ tuTyn.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/21184 - ISBN
978-5-9967-2718-6. - TekcT : 2JIeKTPOHHBIH.

3.I'opuikoB, B.M. OcHoBbl (usmueckoii xumuu . ydeonuk / B.M. Topmkos, HN.A.
KysnenoB. — 6-¢ u3zn. — MockBa : Jlabopatopus 3nanuii, 2017. — 410 c¢. — ISBN
978-5-00101-539-0. — TekcT : anekrponublii // JIaHb : 3IeKTPOHHO-OMOIMOTEYHAsS CHCTEMA. —
URL.: https://e.lanbook.com/book/97412

4. TloBepxHOCTHBIC siBJICHUS. AncopOius : yuebHoe mocodue / A. H. Cmupuos, H. 1O.
CeeunukoBa, C. B. lOnuna, D. B. {ronmpauna ; MI'TY. - Marautoropck : MI'TY, 2017. - 1
9JIEKTPOH. OIIT. JICK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1959 . - ISBN 978-5-9967-0966-3 . -
TeKcT : 2eKTPOHHBIH.

B) MeToanyeckue yKazaHus:

1. JTabopaTopHbIi MPAKTHKYM 110 (PU3NIECKON XUMHH : YIeOHO-METOANYECKOe ocodue /
A. H. Cmupnos, H. 1O. Cseunuk, C. B. FOnuna, 3. B. Hionpauna ; MI'TY. - Marautoropcex :
MI'TY, 2017. - 1 DIIEKTPOH. OIIT. JICK (CD-ROM). - URL.:
https://host.megaprolib.net/MP0109/Download/MObject/20641 . - TekcT : 31eKTPOHHBII.

r) IIlporpammHuoe ob6ecnieuenune u MHTEpHET-pecypenl:

IIporpammHoe o0ecneuenne

HaumenoBanue .
1o Ne morosopa Cpok neiicTBHs TULEH3UH
7Zip CBOOOIHO PacCIpOCTPaHIEMOE OECCPOUHO
FAR Manager CBOOOJHO paclpocTpaHsIeMoe 0OeccpoyHO
Bpaysep Yandex |cBoOogHO pacmpocTpaHsIeMoe OECCPOYHO

Hpmbeccnonanbmﬂe 0a3bl JAHHbIX l/IHq)OpMaIII/IOHHbIe CIIPaBOYHLIC CUCTEMbBI

HasBsanue xypca Ccpuika
HanuonaneHas wuH(pOpMalMOHHO-aHATUTHYECKAs
cucreMa — Poccuiickmii wmHgekc Hayunoro|URL: https://elibrary.ru/project risc.asp
nutupoBanus (PHILL)
OnexkTpoHHble pecypcbl Oubmuoreku MI'TY um.

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

I"'"1. HocoBa
9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTLIHHBI (MOLYJIs1)

MaTCpI/IaJ'IBHO-TeXHI/IquKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:


https://host.megaprolib.net/MP0109/Download/MObject/278
https://host.megaprolib.net/MP0109/Download/MObject/21184
https://e.lanbook.com/book/97412
https://host.megaprolib.net/MP0109/Download/MObject/1959%20.%20-%20ISBN%20978-5-9967-0966-3
https://host.megaprolib.net/MP0109/Download/MObject/20641
https://elibrary.ru/project_risc.asp
https://host.megaprolib.net/MP0109/Web

1. Yuebnas ayautopus Ui IPOBECHUS 3aHATUIN JICKIIMOHHOTO TUIIA OCHAIIIECHA!

- TEXHHYECKHMMH CPEICTBAMHU OOYUYEHUS, CIYXAIIUMH ISl TPEICTaBICHUS y4eOHOM
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. YueOHas ayauTopus Ui TPOBEACHUS JIa0OpaTOpHBIX 3aHsATHH «JlabopaTopwus
¢du3nUecKoil XUMUM OCHAIIEHA TAOOPaTOPHBIM 000PyIOBaHUEM:

- J1abopaTopHOE 00OPYAOBaHKE (XMMHUYECKasl MOCY/1a, PEaKTUBBI, BECHI JIa0OPATOPHBIC
pasaoruieune BJIP-200, Becobr snextponnsie naboparopusie BK-300, Hu3koremmeparypHas
naboparopHras sekrpornedb SNOL10/10, MarHuTHBIC MEIIATIKH, 3J1. IUTUTKH. ).

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

3. YueOHast ayquTOpus Ui TPYIIOBBIX U WHAWBUAYAILHBIX KOHCYJIbTAIMNA, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTECTallMy OCHAIIICHA!

- KOMITBIOTEpHO# TexHKKO# ¢ maketom MS Office, ¢ moakitoueHnem k cetu «MHTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeIUAIM3UPOBAHHON MEOEIIBIO.

4. [TomenieHue 1j1si CAMOCTOSITEILHOM PabOThHI OCHAIIICHO:

- KOMITBIOTEpHO# TexHKKO# ¢ makeTom MS Office, ¢ moakitoueHnem k cetu «MHTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeUAIM3UPOBAHHON MEOEIIBIO.

5. Tlomemenune pansi XpaHeHHss W TNPOQUIAKTUYECKOTO OOCITYXHBaHHUA y4eOHOTO
000pyI0BaHUs OCHALIICHO:

- CTIEUMAIM3UPOBAHHON MEOEIBIO: CTeIIaKaMHy ISl XpaHEHHsI y4eOHOT0 000pyA0BaHMS;

-MHCTPYMEHTAMH JJIsl PEMOHTA Y4eOHOTO 000pYI0BaHHSI,

- mkadamu I XpaHeHus yueOHO-METOMYECKON TOKYMEHTAIUY 1 MaTEPUAIOB.



Ipuioxkenne 1
6 YueOHO-MeTOoaHUYeCKOe o0ecneyeHne caMoOCTOATEIbHOI padoThl 00y4aloIuXCs

ITo mucnmmmbe «®Pusndeckas XUMUs» NPELyCMOTPEHA ayJUTOPHAs U BHEAYAUTOpHAs
caMoCTOATeNbHAs PadoTa 00yJarOIIHXCsL.

CamocrostenbHas pabora mo aucuuiuinHe «®Du3nueckas XHMUsS», HalpaBIeHHAs Ha
yriryOeHue 1 3aKkperieHue 3HaHUH CTYIEeHTa, Ha pa3BUTHE MPAKTHUECKUX YMEHUH, BKIIIOYAET B
cels cremyronye BUbl padboT:

- paboTa C JEKIMOHHBIM MaTepHaJIoM;

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

- IOJITOTOBKA K JJa00paTOpHBIM padoTam;

- HOATOTOBKA K IK3aMEHY.

Ilepeuens nabopamophvix pabom

1. Omnpenenenue UHTErPaNIbHOM TEIUIOTHI PACTBOPEHUS COJIU
2. Tperuii KOMIOHEHT B JBYXCIOWHOW KHUIKOCTH

JOMAIIHEE PACUETHO-TPAOUYECKOE 3AJJAHUE Nel
«TepMoauHAMUYECKUH aHAJIM3 XUMUYECKUX PeaKkiuiin»
HccnenoBanue 1
J51st peakiuu BBIMOJHUTH CIIETYIOIIEe:
1.1.CocTaBUTh ypaBHEHHE 3aBUCUMOCTH OT TEMIIEpaTyphl BEIMUMHBI TEIIOBOTO dddekra \H =
f(T) u u3menenus sutpornun AS°; = f(T).
1.2.Beruncants BenuuuHbl  ACp, aAH®: | AS°;, AG°; m InK, npm Heckonpkmx Temmeparypax,
3HAUEHUS KOTOPBIX 33JIAIOTCS TEMIIEPATypHBIM HHTEPBAJIOM U IIarom temrmepatyp. [lonydeHHbIe
3HA4EHHsI HCIIOJIb3YIOTCS P NOCTpoeHuU rpadukoB B koopanHaTtax aCp—T; AH —T; AS% —T;
AG% —TuInK, - UT.
1.3.ITone3ysce rpadpuxom InK, — 1/T , BeiBecTn npubimxenHoe ypapaenue suaa InK, = A/T + B,
rae A, B — moctosiHHBIE.

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 ITPOTEKAHNS MCCIEAYEMOM PEAKIIMM U PaBHOBECHBIN
coctaB razoBoil (a3l npu gaBnenun (klla) u temmeparype (K). Ilpu pemenun 3amauu
HCIIOJIB30BaTh BBIBEJICHHOE B HccienoBaHuu | smmupudeckoe ypasHenue InK,=A/T+B u
JTaHHbIe 00 UCXOTHOM COCTaBe ra3oBoil (asbl

2.3. YCTaHOBUTH HaIlpaBJIEHUE CMEIICHUsI COCTOSIHUS PABHOBECHSI PACCMAaTPUBAEMON CHCTEMBI
pU:

a) yBEJIMUEHUU J1aBlieHUs (IIOCTOSIHHAS TEMIIEpaTypa);

0) yBeIMUEHUH TeMIepaTypbl (IOCTOSIHHOE JJaBJICHUE).

Cnucok 8onpocoe 01sa ycmnozo onpoca:

1. OcHOBHBIE TOHATHS TEPMOIUHAMUKH.

2. [Ilepssrit 3akoH TepMmoauHamuku. [loHsaTre o TermnoBoM 3(ddekrte, TErmIoTel 00pa3oBaHMs,
TOpeHUsl, pacTBOPEHMsI, (a30BhIX MpeBpaiieHnid. 3akoH ['ecca. PacueTs! o 3akony I'ecca.

3. BuusamMe Temmneparypsl Ha TEIIOBOM (D PEKT.
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10.
11.
12.

13.

14.
15.
16.

17.

18.

19.

20.

21.

3akon Kupxroda. Pacuetst TermmoBbix a3ddexron o 3akony Kupxroda.

BTopoii 3aKOH TEpMOAVHAMUKH.

TepmoauHaMuyeckue (GYHKUUH, XUMUYECKHHA MOTEHIMAN, OOIIME YCIOBHS PAaBHOBECHS
cucreM. Ouepruss ['mbG6ca u sHeprus ['enpbmronpra Kak KpPUTEPHUH, ONPEACISAIOIINE
HAIpaBJICHUE U NPEAEI IPOTEKAHUS MPOLIECCOB B HEU30JIMPOBAHHBIX CUCTEMAX.

[Tonsitre o pa3oBoM paBHOBECHH, OCHOBHBIE omnpezaeneHus (ha3oBoro paBHoBecus. [IpaBuio
¢a3 ['nb6ca, ero npuMeHEHHE.

®dazoBoe paBHOBeECHE B OJIHOKOMIIOHEHTHBIX CUCTEMaX. VYpaBHeHue
Knaysuyca-Knaneiipona, pacueTsl OCHOBaHHbIE Ha ’TOM ypaBHEHHUE.

VYcnoBUS XMMHUYECKOIO PaBHOBECHSA. 3aKOH JEHCTBYIOIIMX Macc (TEpMOAMHAMMYECKUM).
KoHcTaHTa XMMHYECKOTrO paBHOBECHSI.

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

BnusiHue TemnepaTypbl Ha KOHCTAaHTY PaBHOBECHSL.

Hanpapnenue peakiuii B 3aKphITBIX CUCTEMaX. Y PaBHEHHUE U30TEPMbI XUMUYECKOHN pPeaKIiu
Bant-T'odda, ee mpaktuueckue NPUIIOKEHUS. YpaBHEHHUE H300apBI-U30XOPHI PEaKIUU.
MeTo/1bp1 pacueTa KOHCTaHThI PABHOBECHS.

[Tpasuio Jle-1llatenne, ero mpakTHueckoe MpuMeHeHne. BirsHue naBieHus Ha MOJI0KEHUE
paBHOBecus. PeanbHble ra3sl. OnucaHue peanbHbIX Ia30B C UCIOJIb30BAaHUEM BUPUAIBHBIX
ypaBHeHuid. Temmeparypa boiinsa. Cwmbicn BUpHATBHBIX K03 dHIMEHTOB. YpaBHEHHE
Ban-nep-Baansca. Dddexr [xoyns — Tommcona. Temmeparypa mHBepcuu. CoKmKeHHE
ra3os.

Omnpenenenue noHsATHs “pactBop”’. CrocoObI BRIPAXKEHUS COCTaBa PACTBOPOB.

BrausiHue pa3nuuHbIX GakTOpOB Ha PaCTBOPUMOCTD.

Mozenu pacTBOpOB: ujeaIbHbIE (COBEPIICHHbIE) U OECKOHEUHO pa30aBlieHHbIE PACTBOPHI, UX
OTJIMYME OT PEAIbHBIX PACTBOPOB.

3axonsl Payns u I'enpu. [lapunansHbie MOJISIpHBIE BEIMUUHBL, UX ONPEIECIICHHUE.

CpolicTBa pa30aBICHHBIX PAacTBOPOB HE 3JIEKTPOIMTOB. /laBieHue mapa HaJl pacTBOpPOM,
TeMIeparypa KUIeHus u 3amep3anusi. OCHOBHBIE MMOHATHS XUMUYECKOW KMHETUKH.
CrniocoObl onpenenenus cKkopocTu peakuuu. GopmanbHas KHHETHKAa TOMOTEHHBIX PEaKIINM.
3akoH aelcTByromux macc. [lopsaku peakuuil U MX MOJEKYJISpHOCTh. Peaknuu nepsoro,
BTOPOTO U N-TO NMOPsAKOB. KnHeTHueckne ypaBHEHUS sl pEaKLMN Pa3IMYHbIX MOPSAKOB.
ITepuon nonynpeBpaiieHus. KoHCTaHTa CKOPOCTH pEaKLMM, €€ CBONCTBA, Pa3MEPHOCTH U
omnpezaeneHus. Meroapl oOInpenencHus Mopsaka peakuuu. lIoBepXHOCTHOE HaTSKEHHE,
METO/bI €0 U3MepeHus. AJIcopOIusi, OCHOBHBIE TIOJIOKEHUS U YpaBHEHHS aZICOPOIUH.
VYpaBuenne ['ub6ca.YpasHenue ODpeitnmmxa. YpaBHenue JleHrmiopa. 3aBUCHUMOCTH
azcopOLUU OT TeMIIEPATYpPHI.



IIpuaoxenne 2

OueHovHbIe CpeACTBA /1JIsl MPOBeAeHUs] IPOMEKYTOUHOI aTTeCTAlUH

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

Kon

WNHaukaTop AOCTUKEHUS KOMIIETEHIIMN
WHJIUKaTopa

O1eHOYHEIE cpe€acTBa

OIIK-1 Cmocoben pemarts 3amadu  podeccHoHATEHOM
€CTECTBEHHOHAYYHBIC M OOIICHH)KCHEPHBIC 3HAHHS

ACATCIIBHOCTU, MNPUMCHAA MCTOAbI MOACIUPOBAHUA, MATCMATHYCCKOI'O aHalin3a,

OIIK-1.1 Hcnons3yer ecTeCTBEHHOHAYYHBIE 3aKOHBI U
OPUHLUIBI TPU  PEIIEHUH MPAKTHYECKHX
3a1a4

IIpumepHBIe BOIIPOCHI K 9K3aMEHY:

1.
2.

o Uk w

10.
11.
12.

OCHOBHBIE NOHATHUS TEPMOJUHAMUKH.

IlepBorii 3akoH TepmoauHamMuku. [loHsTHEe O TerioBOoM d>(QeKTe, TErmIoThI
o0Opa3oBaHMs, TOPEHUS, paCTBOPEHUS, (ha30BbIX MpeBpaieHuil. 3akoH ['ecca. Pacuetsl
1o 3akony I'ecca.

Brnusinue TemnepaTypsl Ha TeI10BOM 3 (eKT.

3akon Kupxroda. Pacuers! TeruioBbix 3¢ ektoB 1o 3akony Kupxroda.

Bropoii 3aK0OH TepMOJIMHAMUKHU.

Tepmonunamuyeckue (QyHKUIMM, XUMHYECKUH TOTEHIMA, OOLIMEe  YCIOBHS
paBHOBecust cucteM. OHeprus I'm60ca m sHeprust ['enpMmrosbla Kak KpUTEpUH,
ONPEIEIAIONINE HAIIPABIEHUE U PEIe MPOTEKAHNS IIPOLECCOB B HEN30JMPOBAHHBIX
cucremMax.

[lonsTe o ¢pa3oBOM paBHOBECHM, OCHOBHBIE ONpeJesieHUs (a30BOro paBHOBECHSI.
IIpaBuio ¢a3 I'n60ca, ero npuMeHeHue.

®da3oBoe  paBHOBECME B OJHOKOMIIOHEHTHBIX  CHUCTeMax. Y paBHEHHUE
Krnaysuyca-Knaneiipona, pacueTsl OCHOBaHHBIE Ha ’TOM ypaBHEHHUE.
VYcenosus XUMHUYECKOTO paBHOBECHS. 3aKoH JNENUCTBYIOIIUX Mmacc

(TepmonmHamudeckuii). KoHcTaHTa XMMHUYECKOTO PABHOBECHSI.

Bupl koHCTaHT paBHOBecHs. PaBHOBECHS B TETEPOT€HHBIX CUCTEMAX.

BinusiHue TemniepaTypbl HA KOHCTaHTY PaBHOBECHS.

Hanpasnenue peakinuii B 3aKpbITBIX CHCTEMaX. YPaBHEHUE MU30TEPMbl XUMUYECKOM
peakiiuu ~ Bant-T'oddda, €€  NPAaKTUYECKHE  NPWIOKEHHS.  YPABHEHHE




Kon
AHAUKATOpPa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

1300apbI-U30X0pbl peakui. MeToabl pacueTa KOHCTaHThl PABHOBECHS.

13. TIlpaBuno Jle-lllaTense, ero mpakTuyeckoe NpUMEHEHWE. BiusHue naBieHUs Ha
MI0JIO’KEHUE PABHOBECHS.

14. Omnpenenenue nousTHS “pacTBOp”’. CrIOCOOBI BBIPAKEHHSI COCTABA PACTBOPOB.

15. BnusHue pazanuHbIX (PAKTOPOB Ha PACTBOPUMOCTbD.

16. Mopenu pacTBOpPOB: HJCAIbHBIE (COBEpIICHHBIE) W OECKOHEYHO pa30aBlIcHHBIC
pacTBOPBI, UX OTIMYUE OT pealIbHbIX PACTBOPOB.

17. 3axons! Payns u I'enpu. [lapunanbHbie MOJIIpHBIE BEIUUUHBI, UX OIPEIEICHUE.

18. CaoiicTBa pa30aBiIEHHBIX PacTBOPOB HE 3JEKTPOJUTOB. JlaBieHue mapa Haj
pacTBOpOM, TEMIEPATypa KUIIEHUS U 3aMep3aHMsl.

OIIK-1.2

Pemraer cranpmaptHble NpodeccHOHATbHBIC
3a/1a4d ¢ MPUMEHEHHUEM OOIICHH)KCHEPHBIX
3HAHUH

3amauu 17151 CaMOCTOSITEIHHOTO PEIICHUS:

1./lBa rpaMMa BO3ayXa M300apHO HArpeBarOT OT HYJIA 110 OJHOTO rpajyca Llenbcus npu
nmasiernn 1 armocdepa. [lnotHocts Bozmyxa npu 0°C cocrasmsier 0,00129 r/em®. Haitzure
paboTy pacmupeHusl.

2. YeMy paBHO HW3MEHEHHE DSHTPONMU TpH mepexoae | Moy a3ora U3 COCTOSHUS,
COOTBETCTBYIOIIETO  HOPMAaJbHBIM  YCIIOBUSIM, B COCTOSHHE, COOTBETCTBYIOIIIEE
cTaHiapTHbIM ycnoBusM, ecnu Cp = 7/2 R. Oxapakrepusyiite crnocoObl meperadyu
B3aMMHOT'O BIUSHHUS aTOMOB B OPraHUYECKIX MOJIEKYIax.

3. B razosoii cmecu, cocrosei 3 CO, H,O, H, u CO, , rie xaxxmoro raza ObUIO B3STO 110

OJIHOMY MOJIIO, MPOTEKAET PEaAKIIHS Cod=FL2< By Yyco moneii CO; B

coctosiHUM paBHOBecus paBHO 0,16. HaliTu KOHCTaHTY paBHOBECHS pEaKIUH.
4. IIpu cuHTe3e amMmMmuaka npotekaet peakuus: 3Hyr) + Nory = 2NHs(. TIpu 298 K ns sroit

peakumn Kp = 6 * 10°, a Afl_gga\llg): - 46,1 xJlx/mMonb. OueHUTh TeMIieparypy, npu
KOTOPOW KOHCTaHTa PaBHOBECHsI peakiuu OyneT paBHa 1, mojarast 4To TermiaoBou dhdexT
NPAKTUYECKH HE 3aBHCUT OT TEMIIEPATYPHI.

OIIK-1.3

[lpumeHsieT MeTonbl MOACTHPOBAHHSA |
MaTeMaTHYeCKOro aHajau3a Ui pPeHICHHs
3a7a4 TEOPETUYECKOTO0 W  IPUKIIATHOTO
Xapakrepa

3ajannie Ha perieHue 3a1ad u3 mpohecCHOHaNBbHON 001acTH (JIOMAaIIHEee WHINBHUIYAIBHOE
3aJIaHNE)




Kon
AHAUKATOpPa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

HUccaenosanme 1

J1st peakiiuu BBIMOIHUTD CIIEIYIOIIEe:
1.1.CocTaBuTh ypaBHEHUE 3aBUCUMOCTH OT TEMIIEPATyphl BEIUYHHBI TEIUIOBOTO 3¢ dexra
AH®:= {(T) u usmenenus surporuu ,S°; = f(T).
1.2.Boruncauth BenuuuHbl  ACp, AH®: AS®;, AG°:u InK, npu Heckonbkux Temmeparypax,
3HAYEHUS KOTOPBIX 3aJal0TCSl TEMIIEPaTYpHbIM HHTEPBAJIOM M IIAroM TeMIlepaTyp.
[TonyueHHble 3HaYEHUS UCHOIb3YIOTCS IIPU IOCTPOEHUU TpauKoB B KoopauHaTax ACp—
T; AH =T, AS% = T; AG°% —TunInK, - 1/T.
1.3.ITomab3ysice rpadukom InK, — 1/T , BeiBecTu npubimkeHHoe ypaBHeHue Buaa InK, =
A/T +B, rne A, B—mocrosHHEIE.
HUccnenoanue 2
2.1. Ucnonb3ys mpaBmio ¢a3z ['mbbca, ans paccMaTpuBaeMOW CHCTEMBI OIpPENEIHUThH
KoJm4yecTBa (a3, He3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTETICHEH CBOOOIBI.
2.2. OmpenenuTh BO3MOXHOE HAlpaBiIeHHE MPOTEKAHUS HCCIEAYyeMOl peakiuuu Hu
paBHOBECHBIN cocTaB Tra3oBod (as3el npu nasineHuu (klla) m temneparype (K). [Ipu
pELIeHUH 3a7]a41 UCII0Ib30BaTh BHIBEJIEHHOE B UCCIIEJOBAHUHU | SMIIUPUYECKOE YPAaBHEHUE
InK,=A/T+B n nansabsie 06 HCXOIHOM COCTaBE ra3oBoH (a3pl
2.3. YcTaHOBUTH HAaNpaBIICHUE CMEIIEHHUS COCTOSHMS PAaBHOBECUS paccMaTpUBaeMOM
CUCTEMBI IIPHU:
a) YBEIMUCHUH JaBleHus (TIOCTOSIHHASI 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.

Iloxazarenu u KPUTCPHUHA OLICHUBAHUA IK3aMEHaA:

— Ha OLICHKY «OTJIMYHO» (5 6amioB) — oOyyaromuicss AEMOHCTPUPYET BBICOKHI YpOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMAaTHYeCKOoe U INIyOOKoe 3HaHue
y4eOHOro MaTepuajia, CBOOOJHO BBINOJHSAET MPaKTHUECKUE 3aJaHMsl, CBOOOIHO OIEpUpyeT
3HAHUSIMHM, YMEHUSIMU, IPUMEHSET UX B CUTYaLUSIX TOBBIILIEHHON CIOXKHOCTH.

— Ha OICHKY «Xxopomo» (4 Oamna) — oOydaroluics JEMOHCTPUPYET CPEAHH YPOBEHb
c(OPMUPOBAHHOCTH KOMITCTEHIMI: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTEIIbHBIC OIMOKH, HETOYHOCTH, 3aTPYAHCHHSI TPH aHATUTHYSCKUX OTICpaIUsiX, TepeHOoce
3HAHWIA U YMEHU Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OLIEHKY «yJAOBJIETBOPUTEIbHO» (3 0ajuia) — 00yyaronuiicst 1eMOHCTpUPYET OPOTOBBIN
YpOBE€Hb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMIA: B X0/I€ KOHTPOJIBHBIX MEPOIPHUATUNA JOIMYCKAIOTCS
OIIMOKH, MPOSBIAETCS OTCYTCTBHE OTHENbHBIX 3HAHWN, YMEHMH, HABBIKOB, OOydaroImuics
HCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYJHCHUS MPU ONICPHUPOBAHUN 3HAHUAMHU U YMCHUAMH IIPHU UX
HepeHOCe Ha HOBbIE CUTYAIUH.

— Ha OIIEHKY «HEeYA0BJIeTBOPUTEIbHO) (2 6aiia) — 00yJaromuics JEMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTruuecKoro MaTepuarna, I0MyCcKaeT CyleCTBeHHbIC OIUOKH, HE MOKET MOKa3aTh
MHTEIJIEKTyalbHbIe HABBIKM PEIISHUS MPOCTHIX 3a/1a4.

— Ha OLICHKY «HeY/JA0BJIeTBOPUTEILHO» (1 6ai) — oOyJaronuiics He MOXKET MOKa3aTh 3HAHUS
Ha YpOBHE BOCHPOM3BEACHUS U OOBSCHEHUs HHPOPMAIMK, HE MOXET IOKa3aTh
WHTEJUIEKTYaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1a4.



