MUHHUCTEPCTBO HAYKH W BBICIHIET'O OBPA30OBAHUWA
POCCHHUCKOHU OEJEPALIMU

T DepepalbHOE FOCyIapcTBEHHOE OIOJKETHOE 00pa30BaTellbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHug
«MarHHTOTOPCKHii TOCyIapCcTBEHHBIN TeXHMUeCcK i yHIuBepenTeT UM. .M. HocoBa»

PABOYAA ITPOI'PAMMA JTUCIUAIIJIMHBI (MO YJIA)

DQUIHYIECKAA XHMHA

Harmpapienre moAToTOBKH (CIIEI[HATBHOCTH )
22.03.02 Meramwyprua

HampapneHHOCTD (TTpodhHITb/ CIIeIHATH3aIIHA) TIPOT PaMMbI
O6paboTKa METAIIIOB U CIUIABOB JaBIeHHEM (METH3HOE IPOU3BOICTBO)

YpOBeHb BHICIIETO 00pa30BaHN4 - GaKanappHaT

®opma 00yIeHUA
OYHag

Hucruryr/ paxymprer  Dumian B r. Bemoperk

Kadenpa MeTalTypruu 1 cTaHAapTH3aIMH
Kype 1
CemecTp 2

MartHuroropck

2025rox



PaGouag mporpamma coctapieHa Ha ocHoBe OI'OC BO - GakamaBpHar 1O HaIlPaBIECHHIO
noaroropku 22.03.02 Meramryprug (tpukas MuHoGpHayku Poccrm ot 02.06.2020 1. Ne 702)
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JIner aktyanusanum padodeii mporpaMmmsbl

Pabouas mporpamMma nepecMoTpeHa, 00CyKaeHa U 0o0peHa i peaym3aiuu B 2026 - 2027
y4eOHOM TOly Ha 3acefaHny Kadeapsl MeTayprud U CTaHIap TU3AINH

[Ipotokom ot 20 1. Ne

3aB. kadenpoiut M.IO. Ycanos

Pabouas mporpamMma nepecMoTpeHa, 00CyKeHa U o100peHa i peaym3anuu B 2027 - 2028
y4eOHOM oy Ha 3acelaHuu Kadeapbl MeTaulypruu U CTaHAapTU3AIMA

[IpotokomoT 20 . N
3aB. kaenpoit M.IO. YcanoB

Pabouas nporpamma nepecmMoTpeHa, o0cyxkaeHa u ojgoopeHa s peanusanuu B 2028 - 2029
y4eOHOM TOly Ha 3aceaHuu Kadenapbl MeTautypruu U CTaHIap THU3AUH

IIpoTtokosmor 20 . Ne
3aB. kaenpoit M.IO. Ycanos

PaGouas mporpamma nepecMoTpeHa, 00CykaeHa U ogoopeHa i peanmsanuu B 2029 - 2030
y4eOHOM Tolly Ha 3acefaHnu Kadeapsl MeTaTypriuu U CTaHIapTH3AINH

IIpotokomor 20 . Ne
3aB. kadenpoit M.IO. YcanoB




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

HNucuunnuna ®dusnueckas XUMHUS BXOIUT B 00s3aTeNbHYIO 4YacThb Y4eOHOro IjlaHa
00pa30BaTeIbHOI IPOrPaMMBI.

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

OO01mas 1 HeOpraHUYECKask XUMUS

dusuka

Nudopmarrka u nabhopMalioHHbIE TEXHOJIOTUI

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOM IUCIMILIMHBI OyIyT
HEOOXOUMBI IJIS1 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

OCHOBBI METAITYPrU4e€CKOr0 MPOU3BOACTBA

MarepuanoseneHue

AHanu3 yucioBoi uHpopmaIun

MopenupoBaHue NpoIeccoB U 00bEKTOB B METAJLTYprUU

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:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-1 Crnocoben pemath 3ama4u NpoGECCHOHATBHOW ACSITEIBHOCTU, MPUMEHSST METOIbI
MOJICTTUPOBAHUS, MATEMATHYECKOTO aHAJIN3a, €CTECTBCHHOHAYYHBIC 1 OOIICHH)KCHEPHBIC 3HAHS

OIlIK-1.1 Hcnone3yeT ecTeCTBEHHOHAy4YHbIE 3aKOHBI M IPUHLUIIBI NPU PEIICHUH
IIPaKTUYECKUX 3a7a4

OIIK-1.2 Pemraer cranmapTHele nOpogecCHOHATbHBIE 3aJaud C IPUMEHEHHEM
00IIIeMHKEHEPHBIX 3HAHUU

OIIK-1.3 [IpuMeHssieT MeTOAbl MOJEIMPOBAHMS M MAaTEMaTHYECKOro aHaiau3a I
pELIEHNS 3a/1a4 TEOPETUYECKOr0 M MPUKJIAJHOTO XapaKTepa




4. CTpyKTypa, 00b€M U colepkaHie TUCHUIINHBI (MOLYJI5)

OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KoHTakTHas padorta — 106 akaj. gyacos:
—aynuropHas — 102 akaj. 9acos;
— BHEAyJUTOpPHAs — 4 aKaJ1. 4acoB;

— caMOCTOsITeNIbHAS paboTa — 2,3 aKaj. 4acos;

— B (hopme npakTuaeckoit moarotroBku — 0 aka. yac;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac
CDopMa aTTeCTalluu - 9K3aMEH
AynuropHas ) s
o | womraxTHas pabota E = DopMa TEKyILETo
Pasnen/ Tema 5| (axan wacax) |8 = Bun KOHTPOJIsL Kox
g 8 ©| caMocTosATEeIbHON yCIIeBaeMOCTH H
JACIATUTAHBL 5 [ N KOMITETEHIIUH
O Q & paboTsl MPOMEXKXYTOTHON
na6. | mpaxr. | €&
Tek. 'S aTTeCcTallu
3aH. | 3aH. (O =
1. Pazmen 1. Ilpeamer wu
METObl, TMOHATHA U 3aJaud
(hU3HNUECKON XUMHUH
IloaroroBka k
1a00paToOpHOI
pabote Nel,
pabora c
oubnuorpagpuiec
1.1 Xumuueckas KUM MaTepuanam, TTaGopaTopHas pabora OIIK-1.1,
TEpMOJMHAMUKA. 3aKoHbI| 2 6 4 6 IMOJAOTOBKA K Nol P or lf i 011)1 oc OIIK-1.2,
TEPMOJUHAMUKH. BeIoIHEeHUIO PI'P 2Ly poc. OIIK-1.3
Nel
«Tepmonunamuue
CKHH aHau3
XUMHYECKUX
peaKLuii»
HWroro no pazaeny 6 4 6
2. Paszmen 2. Xumuueckoe H
(hazoBoe paBHOBECHE
21 Koncranra
XHUMHYECKOTO Tonroroxa x
. naboparopHoii | JlaboparopHas pabora
PABHOBCCH, €€ cBoHeTna, pabore Ne2 Ne2, yerHbiit ompoc
CII0COOBI BBIPaXKCHHSL. ’ > ’ OIIK-1.1,
Hampasnenune mnponeccos| 2 8 10 8 pabora ¢ cnaua PTP Nel .| OIIK-1.2,
oubnuorpagpuuec [« TepmoarHaMHYECKHIA
B HU30TEPMHUIECKUX OIIK-1.3
YCIOBHAX, H30TEpMa KM MaTepHajlaMi.| aHAIN3 XHMHYECKHX
IToaroroBka k peaxuuin»
peaKIuu Bant-T'odda.
YpaBHeHue n300apsI orgery no PTP 1.
Wroro no pazneny 8 10 8
3. Pazpmen 3.
TepmoauHamMuueckass — TEOpHs
pacTBOpOB
3.1 Crioco6bl BhIpasKeHHS ITogroroBka k
COCTaBa PacTBOpOB. 71a00paTOpHOI OMK-1.1
NneanebHsle, peanbhbie| 6 4 6 pabote Ne3, JlaGoparopHast pabora OHK-1.2’
pactBophl. 3akoH Payns, pabota c Ne3, ycTHbIit onpoc OHK-ll 3’
3akoH ['eHpu.OkcTpakuus 6ubmuorpaduuec '
Y 3aKOH pacIpeeNIeHus.. KUM MaTepuagaMu
Uroro no pazaeny 6 4 6




4, Pasgen 4.
COCTOSTHUS
JIBYXKOMITOHEHTHBIX CHCTEM

Junarpammel

41 IIpaBuno ¢as. IloaroroBka k
CriocoOsI MTOCTPOCHHUS nabopaTtopHoOn

OIIK-1.1,
JUarpamMm cocrosHus. 6 10 8 pabote Ned, Jlab6opaTopHas paboTta OIK-1.2
Tumst JuarpamMmm pabota c Ned, yetHsIit ompoc. OIK-1 3’
COCTOSIHUS JBOMHBIX 6ubmuorpaduuec '
CIIIaBOB. KHM MaTepHaIaMH
Hroro no paszuerny 6 10 8
5. Pazgen 5. Xummueckas
KHHCTHKA
5.1 OcHoOBBI (opManbHOM
KUHCTHUKH. 3akoH IToxroroBka K
JIEHCTBYIOIINX Macc, nabopatopHoOn OMK-1.1
KOHETAHTA - CKOPOCTH| 5 8 6 6 2,3 padote Nes, YcrTHBIi onpoc OIIK-1.2,
peakuuu, e€ CBOWCTBa, pabora ¢ OIK-1.3
ompeneneHue.  Peakium oubnuorpagpudec
Pa3INYHBIX MOPSAKOB, HX KUM MaTepuaIaMH
KHHCTHKA.
HWroro no pazneny 8 6 6 2,3
Hroro 3a cemectp 34 34 34 2,3 9K3aMeH
Htoro no aucuumiinae 34 34 34 2,3 9K3aMeH




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
MIOJTHOCTBIO YIIPABIISIEMBIM.

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

— ZieTallbHOE OIMCaHue 00pa30BaTENbHBIX LIETIeH;

— TIOJTalHOE ONUCcaHue (MPOEKTUPOBAHME) CHOCOOOB JOCTIDKEHHS 3aJaHHBIX
pe3yabTaTOB-LIENEH;

— HCIONb30BaHWE OOpPAaTHOM CBSI3M C MEJIbI0 KOPPEKTUPOBKU 00pa30BaTEIbHOTIO
npolecca;

— TapaHTUPOBAHHOCTH JOCTHTAEMBIX PE3yJIbTaTOB;

— BOCIPOM3BOJUMOCTb 00Pa30BaTEILHOIO Mpollecca BHE 3aBUCUMOCTH OT MAacTepCTBa
Ipero1aBaTeds;

— ONTUMAJIBHOCTB 3aTPauyuBaEMbIX PECYPCOB U YCHIIUH.

Peanm3anus KOMIETEHTHOCTHOTO MTOIX0/1a PEyCMAaTPUBAET HCIIOJIb30BAHKE B YUEOHOM
npolecce AaKTUBHBIX M HHTEPAaKTUBHBIX (OpPM MPOBEINEHMUS 3aHATHH B COYETAaHUH C
BHEAYIMTOPHOU PabOTOH ¢ 1ebI0 GOPMUPOBAHUS B PA3BUTHS MTPO(ECCHOHATLHBIX HABBIKOB.

TpaauuuonHele o0Opa3oBaTeNbHbIE TEXHOJIOIMU OPHEHTUPYIOTCS Ha OpraHu3aluio
00pa30BaTeNLHOTO  MpOIEcca, NPEANONAraloulyl0 MPSMYI0  TPAHCISALMIO 3HAHUH  OT
npernojiaBaTess K CTyIeHTY (IIPEeUMYLIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-MILIFOCTPATUBHBIX
METOJI0B 00y4eHHUsI). YueOHas AESITEIbHOCTh CTYJ€HTa HOCUT B TaKUX YCJIOBHUAX, KaK IPaBUIIO,
PENpOIYKTUBHBIN XapakTep.

®opMbl y4eOHBIX 3aHATUH € HUCIIOJIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

WudopmanmonHass JeKnus — TMOCTENOBATEIbHOE H3JIOKEHHEe MaTrepuajia B
JUCLUIUIMHAPHOM JIOTHKE, OCYIIECTBIsIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CpEICTBAMU
(MOHOJIOT MpernoaaBaTes).

JIaGoparopHas paboTa — opranusanus yueOHoi paboThl ¢ peaIbHbIMU MaTe€pUaTbHBIMU U
WHPOPMALIMOHHBIMA OOBEKTaMH, AKCIEPUMEHTANbHAs pPadoTa C aHAJIOTOBBIMH MOJEISIMHU
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. ®usnueckas XuMus: TEPMOJUMHAMHMKA M KMHETUKA [DJIEKTPOHHBIN
pecypc] @ yuebnoe mocodue / b. C. Bokmreiitn, M. 1. Mennenes, 0. B. IloxBucHeB. —
OnektpoH. nmaH. — MockBa @ MUCHUC, 2012. — 258 c¢. — Pexum nocryna:
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
aBTOPU3. MMOJIL30BATEICH.



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

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Xumuyeckass KHHETHKa U afcopOLus @ METOJ. yKa3aHUs [Uisl CTYACHTOB 10
mucruminie "®usnueckas xumus'" / [3. B. Troasauna, C. I1. Kimoukosckwuii, H. HO.

CeeunnkoBa u ap.] ; MI'TY. - Maraurtoropck : MI'TY, 2013. - 1 s1eKTpoH. ONT. JTUCK
(CD-ROM). - URL.: https://host.megaprolib.net/MP0109/Download/MOQObject/278 . - Tekcr :
3JIEKTPOHHBIMN.

2.CeunukoBa H. }O. ®a3oBbie auarpammbl : ydeOHoe mocobue [mns By3oB] / H. IO.
CaeunukoBa, C. B. KOnuna ; MarHuToropckuii rocyJ1apCTBEHHbIN TEXHUYECKUIT YHUBEPCUTET UM.
I'. . Hocosa. - Marauroropck : MI'TY um. I'. . Hocosa, 2023. - 1 CD-ROM. - 3arn. ¢ 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, H.A.
Ky3nenoB. — 6-¢ u3n. — MockBa : Jlabopatopus 3nanuii, 2017. — 410 c¢. — ISBN
978-5-00101-539-0. — TekcT : snekrpoHublii // JIaHb : 2IeKTPOHHO-OMOINOTEYHAsS CHCTEMA. —
URL.: https://e.lanbook.com/book/97412

4. TloBepxHOCTHBIC siBJICHUS. AncopOiums : 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 10 (PU3UIECKON XUMHH : YIeOHO-METOAnYECKoe ocodue /
A. H. Cvmupnos, H. 1O. Ceeunuk, C. B. FOnuna, 3. B. dionpauna ; MI'TY. - Marautoropcek :
MI'TY, 2017. - 1 DIIEKTPOH. OIIT. JICK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20641 . - TekcT : 31eKTPOHHBIIA.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypehl:

IIporpammuoe o0ecneuenne

HaumenoBanue o
1o Ne morosopa Cpok neiicTBHS TULEH3UH
7Zip CBOOOJHO PACIPOCTPAHIEMOE 06eccpoyHO
FAR Manager CBOOOJHO pacmpoCTpaHIeMOe 0OeccpoyHO
Bbpaysep Yandex [cBoGomHo pacmpocTpaHsiemMoe OECCPOYHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

HasBanue xypca CchlaKa
HaI_II/IOHaJIBHaSI I/IH(I)OpMaLlI/IOHHO-aHaHI/ITI/IquKaSI
cucrema — Poccumiickuii  umuzekc Hayunoro[URL: https://elibrary.ru/project risc.asp
nutupoBanus (PUHIL)
Poccuiickas  T'ocynapctsennas  Guomnorexa. https://www.rsl.ru/ru/4readers/catalogues/
Karamoru
JMEKTPOHHEIE pecyporl bubmrotexn MITY mu. https://host.megaprolib.net/MP0109/Web
I''1. HocoBa

9 MartepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

MaTCpI/IaJ'IBHO'TeXHI/ILIeCKOG obOecrieueHue JUCHHUIIIIMHBI BKJIIIOYACT:


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
https://host.megaprolib.net/MP0109/Download/MObject/20641
https://elibrary.ru/project_risc.asp
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web

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

- TEXHUYECKHMMH CPEJICTBAMU OOYUYEHMs, CIyXKallUMH Ul MpeACTaBIeHUs ydeOHOH
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. YueOHas ayauToOpus [Uld IpPOBEAEHUS J1abOpaTOpHBIX 3aHATHH «JlabopaTopus
¢du3nUecKoil XUMUM OCHAIIEHA TAOOPaTOPHBIM 000PyIOBaHUEM:

- J1abopaTtopHOE 000pyAOBaHHE (XMMHMUYECKas MOCY[a, PEaKTUBBI, BECHI J1a0OpaTOpHbIE
pasaoruieune BJIP-200, Becobr snextponnsie naboparopusie BK-300, Hu3koremmeparypHas
naboparopHras sekrpornedb SNOL10/10, MarHuTHBIC MEIIATIKH, 3J1. IUTUTKH. ).

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

3. YueOHble ayAMTOpUHU JUISI HPOBEAEHUS MPAKTHUUYECKUX 3aHATHH, TPYNIOBBIX MU
UH/IMBUYAIbHBIX KOHCYJIbTAIlMM, TEKYIIero KOHTPOJS W MPOMEXKYTOYHOH aTTEeCTallHu.
OcHalenue: 10cka, MyJIbTUMEIUIHHBIN TPOEKTOP, IKPaH.

4. YueOHast ayIuTOpHs U TPYNIIOBBIX M WHAMBHUIYATBHBIX KOHCYJIBTAIMH, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTallMy OCHAILICHA!

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

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. [Tomemenue 1t cCaMOCTOSATENLHON pabOThI OCHAIIIEHO:

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

- CIIeMaIM3UPOBAHHON MeOebIo.

6. Ilomemenue A XpaHeHHsT W NPO(UIAKTUYECKOrO OOCIyXKHBaHUA Yy4eOHOTro
000py1I0BaHUS OCHAIIICHO:

- CIIeLMAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMy JJIsl XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTa yueOHOro 000py10BaHUs;

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



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 3aKperuieHue 3HaHUH CTYAEHTa, Ha pa3BUTHE MPAKTHYECKUX YMEHUH, BKIIOYAET B
cels cremyronye BUabl paboT:

- paboTa C JEKIMOHHBIM MaTepHaJIoM;

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

- IOJITOTOBKA K JJa00paTOpHBIM padoTam;

- HOATOTOBKA K IK3aMEHY.

Ilepeuenv nadopamopnuvix pabom

1. Ompenenenvie HHTErpaibHON TEIIOTHI PACTBOPEHUS COJIU

2. V3yuenue paBHOBECHs peakIK B3aMMOAEHCTBHSI TBEPOTO YIJIepoa ¢ €ro TMOKCHIOM

3. TpeTuit KOMIIOHEHT B IBYXCIOWHOM KUKOCTH

4. TlocTpoeHue nuarpaMMbl COCTOSIHUSI IBYXKOMIIOHEHTHOM CUCTEMBI C 3BTEKTHUECKUM
IIPEBpaLICHUEM

JOMAIIHEE PACYHETHO-TPA®HMYECKOE 3AJIAHUE Nel
«TepMoauHAMUYECKUI aHAJIM3 XUMUYECKUX PeaKkuinn»

HUccaenoBanmue 1

JInst peakiiuy BBINOJHUTD CIIETYIOIIEE:
1.1.CocTaBUTh ypaBHEHHE 3aBUCUMOCTH OT TeMIIEpaTyphl BENMUYHHBI TEIUIOBOTO dddekra \H® =
f(T) u usmenenus sutponuu AS°; = f(T).
1.2.Boruncauts BeauduHbl ACp, aAH®: | AS°:;, AG° u InK, mpu Heckoibkux Temmeparypax,
3HAUEHUS KOTOPBIX 33JIAIOTCS TEMIIEPATyPHBIM HHTEPBAIOM U IIarom temrepatyp. [lonydeHHbIe
3HAYEHHsI HCIIOJIb3YIOTCS P NOCTpoeHuU rpadukoB B koopAuHaTax aCp—T; AH —T; AS% —T;
AG°% —Tun InK, - 1/T.
1.3.ITone3ysce rpadpuxom InK, — 1/T , BeiBecTn npubimxenHoe ypapaenue suaa InK, = A/T + B,
rae A, B — mocrosiHHBIE.

HccaenoBanue 2

2.1. Ucnonw3ys npasuio ¢a3 ['nb6ca, 1is paccMaTpuBaeMoi CUCTEMBI ONPEIEIUTh KOJIMYECTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB M YHCJIO CTETICHEW CBOOOIBI.

2.2. Onpenenutbh BO3MOKHOE HAIPABIEHUE ITPOTEKAHNS MCCIEAYEMOM PEAKIIMM U PaBHOBECHBIN
coctaB razoBoil (a3l npu gasBnenun (klla) u temmeparype (K). Ilpu pemenun 3amauu
HCIIOJIb30BaTh BBIBEJICHHOE B HccienoBaHuu | smmupudeckoe ypasHenue InK,=A/T+B u
JIaHHBIE 00 UCXOIHOM COCTaBE ra30BOM (pa3bl

2.3. YCTaHOBUTbH HAIPaBIECHHUE CMEILIEHUS COCTOSHUS PAaBHOBECHUS pacCMAaTPUBAEMOM CHCTEMBI
pu:

a) YBeTMUEHUH JIaBJICHUS (TIOCTOSIHHAS TEMIIEpaTypa);

0) yBeJIMYEHUH TeMITEpaTyphl (IIOCTOSTHHOE J1aBJICHUE).

Cnucok 6onpocog 011sa ycmHuoz2o onpoca:

1. OcHOBHEBIE IOHATHS TEPMOANHAMHKH.



© ok w

10.
11.
12.

13.

14.
15.
16.

17.
18.

19.

20.

[TepBbrii 3akoH TepMoauHamMuku. [loHsTre o TeroBoM 3ddekre, TEemIoThl 00pa3oBaHMs,
TOpEHUs1, pacTBOpeHus, (pa30BbIX npeBpamennii. 3akoH ['ecca. Pacuerst mo 3akony ['ecca.
BnusiHue Temneparypsl Ha TEII0OBOH 3P (deKT.

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

BTopoi1 3aKOH TEpMOAVHAMUKH.

TepmoauHaMuyeckue (QyHKUUM, XMMHUYECKMH NOTEHLMaN, OOIIME YCIOBHS PAaBHOBECHS
cucreM. OuHepruss ['mG6ca u sHeprus I'enbmronpua Kak KpUTEpPHUH, ONpEAEISAIOIINE
HaIpPAaBJICHUE U NIPEAEI IPOTEKAaHUS IPOLIECCOB B HEU30JIMPOBAaHHBIX CUCTEMAX.

[TonsTue 0 ha30BOM paBHOBECHH, OCHOBHBIE OlNpeneneHus (azoBoro paBHoBecus. [IpaBuiio
¢a3 'n60ca, ero npumMeHeHue.

dazoBoe paBHOBECHE B OJIHOKOMIIOHEHTHBIX CUCTEMAX. VYpaBHeHue
Knaysuyca-Kianeitpona, pacueTsl OCHOBAHHBIE HA 3TOM YpaBHEHHUE.

VYcnoBUS XMMHUYECKOIO paBHOBECHA. 3aKOH JEHCTBYIOIIMX Macc (TEPMOAMHAMUYECKUN).
KoHcTaHTa XMMHYECKOrO paBHOBECHSI.

Buael koHCTaHT paBHOBeCHs. PaBHOBECHS B TETEPOIr€HHBIX CUCTEMAX.

Bnusinue temnepaTypbl Ha KOHCTaHTY PaBHOBECHS.

Hanpasienue peakuyii B 3aKphIThIX CUCTEMAX. Y paBHEHHE U30TEPMbl XMMUUECKOM peaKkIuu
Bant-Todda, ee mpakruueckue NpuiIoKeHHS. YpaBHEHHE H300apbI-M30XOPHI PEAKIUH.
MeTto/1bl pacueTa KOHCTAHTbI PABHOBECHSL.

IIpaBuino Jle-lllarenbe, ero mpakTU4eCKOe NPpUMEHEHUE. BiusiHre NaBIICHUS HA MOJ0KEHUE
paBHOBecHs. PeanbHble ra3pl. OnucaHue peajabHbIX I'a30B C MCIOJIb30BAaHUEM BUPUAIBHBIX
ypaBHeHui. Temmneparypa boiuig. Cwbicn BHUpHATIbHBIX KO3((UIMEHTOB. YpaBHEHUE
Ban-nep-Baansca. D¢dexr xoyns — Tommcona. Temmeparypa uHBepcuu. CoknxeHHe
ra3os.

Onpenenenne noHATHs “pacTBOp”’. CrocoOBI BEIPAXKEHUS COCTaBa PACTBOPOB.

BausiHue paznuuHbIX pakTOpOB HA PACTBOPUMOCTD.

Monenu pacTBOpOB: HjealbHbIE (COBEPILIEHHBIE) 1 OECKOHEUHO pa30aBIIEHHbIE PaCTBOPHI, UX
OTJIMYME OT peaIbHBIX PaCTBOPOB.

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

CpolicTBa pa30aBiIeHHBIX PAacTBOPOB HE AJIEKTPOJIUTOB. JlaBieHue mapa HajJ pacTBOPOM,
TEMIIEpAaTypa KUIIEHUA U 3aMep3aHusi. OCHOBHBIE TOHATHS XUMUYECKOW KMHETUKH.
Crioco0b! onpeieNieHus CKOpOCTH peakiui. DopMaibHas KHHETHKA TOMOTE€HHBIX PEaKIMi.
3akoH aeWcTByromMx macc. Ilopsaku peakuuil U MX MOJEKYJIsIpHOCTh. Peakiuu nepsoro,
BTOPOTO U N-TO NOPsAKOB. KnHeTHueckue ypaBHEHU 1711 peaKLIUK Pa3IMYHBIX MOPSIKOB.
ITepuon nmomynpeBpamienusi. KoHcTaHTa CKOPOCTH pEakiMK, €€ CBOMCTBA, Pa3MEPHOCTH M
onpezeneHus. MeToabl ompeaeneHUs Mopsiaka peakuud. IloBepXHOCTHOE HaTSKEHHE,
METO/Ibl €r0 U3MEpEeHUs. AJICOPOIHS, OCHOBHBIE TIOJIOKEHUS U YPAaBHEHUSI aICOPOIIIH.



IIpuaoxenne 2

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

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OLlEHOYHbIE CPEACTBA ISl POBEACHUSA NMPOMEKYTOUHON aTTeCTAlUM:

Ko
A WMHauKaTop KOCTUKEHNUS KOMIIETEHIIUN OueHouHblE CpeCcTBa
UH/IMKaTOpa
OIIK-1 Cmocoben pemarh 3ama4ul  NPO(PECCHOHANBHOW JEATENBHOCTH, TPUMEHSS METOAbl MOJEIMPOBAHUS, MAaTEMaTHYECKOrO aHaJN3a,

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 IOHATHS TEPMOAMHAMUKH.

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

Bnusiaue Temnepatypsl Ha TEIUIOBOM 3P HEKT.

3akoH Kupxroda. Pacuets! TermnoBsix 3¢ dextoB no 3akony Kupxroda.

Bropoii 3aKk0OH TepMOJIMHAMUKHU.

TepmoaunamMuyeckue (QyHKIMM, XMMHYECKMH MOTEHIHMaN, OOIIue YCIOBUS
paBHOBecust cucteM. OHeprus I'm60ca m sHeprust ['enpMmrosbla Kak KpUTEpUH,
ONPEIEIAIONINE HAIIPABIEHUE U MPeIes MPOTEKAHNS IIPOLECCOB B HEN30JMPOBAHHBIX
CUCTEMAX.

[lonsTe o ¢pa3oBOM paBHOBECHM, OCHOBHBIE ONpeJeseHUs (a30BOro paBHOBECHSI.
[IpaBuio ¢a3 ['nb6ca, ero npuMeHeHue.

da3oBoe  paBHOBECME B OJHOKOMIIOHEHTHBIX  CUCTEMax. Y paBHEHHUE
Krnaysuyca-Knaneiipona, pacueTsl OCHOBaHHBIE Ha ’TOM ypaBHEHHUE.

Ycnosus XUMHYECKOT O paBHOBECHSI. 3aKoH JENCTBYIOIINX Macc
(TepmonnHamuyeckuil). KoHcTaHTa XMMHUYECKOTO PABHOBECHS.

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 Pemraer cranpapTHble mpodeccuoHalbHbIE | 3a1a9 ISl CAMOCTOSTEIFHOTO PEIICHUS:

3a/1auyd ¢ MPUMEHEHUEM 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 HHTPOIMHU MpH Iepexoie | Mois a3oTa M3 COCTOSHHS,
COOTBETCTBYIOLLIETO ~ HOPMAJIbHBIM  YCJOBHUSIM, B  COCTOSIHME, COOTBETCTBYIOIIEE
cTaHmapTHbIM ycnoBusM, ecnu Cp = 7/2 R. Oxapakrepusyiite crnocoObl mepenadyu
B3aWMHOTO BJIMSIHUSI aTOMOB B OPTaHUYECKUX MOJICKYJIaX.

3. B razosoii cmecu, coctosmeii uz CO, H,O, Hy, u CO; , rae kaxmoro raza OblIo B3STO 10

OJIHOMY MOJIIO, TTPOTEKAET pPEaAKIUs CSdEFL2< Y Yo moreii CO; B

coctostHUM paBHOBecHs paBHO 0,16. HaliTu KOHCTaHTY paBHOBECHS pEaKLUH.
4. ITpu cuHTe3e ammuaka npotekaet peakuust: 3Hywr + Nory = 2NHs(. IIpu 298 K ns stoit




Kon

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

WHJUKaTOpa
peakuuu Kp = 6 ¢ 10°, a Afl_gga\ng): - 46,1 xJx/mMonb. OueHUTh TeMIieparypy, npu
KOTOpPOW KOHCTaHTa paBHOBECHS peakiuu OyaeT paBHa 1, momiarasi 4To TETUIOBOH A ekt
MPAKTUYECKH HE 3aBUCUT OT TEMIIEPATYPHI.

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

J1Jis peakiiuu BBIOJIHUTD CIICAYIONICE:
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 MCHONB3YIOTCS [IPU IOCTPOEHUH rpaukoB 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 TasoBod (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.

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.





