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Pa6oyas mporpamma paccMoTpeHa H 0106peHa Ha 3acep
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roy Ha 3aceqaHuu Kadeapbl MeTauryprud 1 XAMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapquKo

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanusanuu B 2024 - 2025
yueOHOM rofy Ha 3aceqaHuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszanuu B 2025 - 2026
y4eOHOM oy Ha 3aceaHuu Kapeapsl MeTaTypriud i XHMHYECKAX TEXHOJIOTHH

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. iapquKO

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

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




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[enbro ocBOCHUS AUCUUILINHBI «DU3nUEcKast XUMHUS SIBISIETCS:

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

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

JNucuunnuna @usnyeckas XUMHUS BXOAUT B 00s3aTelbyl0 4YacTb Y4eOHOro IjIaHa
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€EM U colepkaHNe TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora — 58,1 akaj. 4acos:
— ayIuTOpHas — 54 akaJl. 4acoB;

— BHeaynutopHas — 4,1 aka. yacos;

— caMocTosTeNbHAs paboTa — 14,2 aka. 4yacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas g
o | xowraxTHAs pabota E 3 ®dopma TeKyIero
g B
= o u KOHTPOJIS
Paznen/ Tema 3 (B axaz. acax) g A . P Kon
S 3 ©| caMOoCTOATENEHON YCIIEBAEMOCTH U
JIACIMTUTHHBI 5 S . KOMITETECHIIUH
O g £ paboTs MIPOMEXKYTOYHOM
nab. | mpakrT. [ 5 & ATTeCTallNH
Jlek. s < 11
3aH. 3aH. |Q =
1. Pazmen 1. Ilpeamer wu
METOIBI, TOHATHS W 3aJa4d
(hu3nUecKol XUMUK
[lonroroBka
nabopaTopHOi
pabote Nel,
pabora c
oubnnorpaguuec
1.1 Xumuueckas KUM MaTepuanam, TaGopatopras babora OIIK-1.1,
TEPMOJMHAMUKA. 3aKOHBI| 2 6 221 10 IMOJrOTOBKA K Nol P CTI?HIZ OI;I oc OIIK-1.2,
TEPMOJUHAMUKH. BeIOIHEHUIO PI'P o Y poc. OIIK-1.3
Nel
«TepmonHamMude
CKUH aHamu3
XUMHYECKUX
peakuuin
Hroro no pazaeny 6 2/21 10
2. Pazpmen 2. Xumuueckoe u
(a3oBoe paBHOBECHE
21 KoncranTa
[Moaroroska k
XAMHYIECKOTO N
naboparopHoii | Jlaboparopnas pabora
paBHOBecCHS, ee .
. pabote Ne2, Ne2, yctHblii omnpoc,
CBOWCTBa, Croco0bl 6 PLP Nel OIIK-1.1,
adora ¢ craga °
epaNCHIT. 2 8 6/21 20 6146)?1/10 ajpuuec |«Te fao MHAMHYECKUH OIK-1.2,
Hanpasnenue mporeccos P pMOZL OIIK-1.3
KAM MaTepHaaMH. | aHaH3 XMMHUYECKHUX
B M30TEPMHUIECKHX .
IMoaroToBka K peakiuiiy
YCIIOBHSIX, u30TEepMa PLP 1
peakuuu  Banr-T'odda. OTHCTY T ’
Wroro no pazneny 8 6/21 20

3. Pazgen 3.
TepMoarHAMIYECKAST TEOPHS
pacTBOpOB




3.1 Cioco0bI BEIpaKEHUS

IlogroroBka k

COCTaBa PacTBOpOB. HaBOPATODHOG
Mneanbupie, — peanbubie aGI())Te JI‘F‘G JlaboparopHas padbora OIIK-1.1,
pactBophl. 3akoH Payis, 6 |3/0,81 9,3 p " PATOPHAA p OIlK-1.2,
pabora ¢ Ne3, ycrHbIii onpoc
3aKOH OIIK-1.3
6ubnuorpaduyec
I'enpu.OxcTpaxuus u
KHAM MaTepuajamMu
3aKOH PaclpeeTIeHUsL.
HWroro mo pasueny 6 |[3/0,81 9,3
4. Pazmen 4. JluarpamMmsl
COCTOSIHUS
JIBYXKOMITOHEHTHBIX CHCTEM
41 IIpaBuno ¢as. Ioaroroska
CrocoObl  TOCTpOCHHS nabopaTopHO
OIIK-1.1,
Juarpamm COCTOSIHUSL. pabote Ne4, JlaGoparophas pabota
6 421 5 . OIIK-1.2,
Tumst Jauarpamm pabora ¢ Ned, yernbriit onpoc.
o OIIK-1.3
COCTOSIHUS JTIBOMHBIX oubimorpaguuec
CIUIaBOB. KUM MaTepuagaMu
Wroro no pazneny 6 421 5
5. Pasmen 5. Xwumuueckas
KHHETHKA
5.1 OcHOBBI (hOpMaTIBHOM
KHHETHKH. 3akoH IMoaroToBka K
concrauma  cxopocr agore N5, OIK-1.1,
. b 8 2 9 p o YceTHblii onpoc OIlK-1.2,
peakiu, e€ CBOIiCTBa, paborta ¢
OIIK-1.3
ompeneneHue.  Peakium oubnmorpaguuec
Pa3IHYHBIX TOPSIKOB, UX KUM MaTepuagaMu
KUHETHKA.
Hroro no pazneny 8 2 9
Hroro 3a cemectp 34 117/6,81 53,3 SK3aMeH
Hroro no aucnumninuae 34 17/6,8 53,3 SK3aMeH

)4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

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

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

— ZieTallbHOE OIMCaHue 00pa30BaTENbHBIX LIETIeH;

— TMO3TanmHOe omnucaHue (MPOEKTUPOBAaHME) CIHOCOOOB  JOCTMXKEHHUS — 3a/laHHBIX
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 MOXOA MPEIyCMaTPUBACT UCTIOIH30BAHNE B YI€OHOM
npolecce AakTHUBHBIX W HHTEPAKTHBHBIX (OpPM NpPOBEAEHUS 3aHATUH B COYETAHUU C
BHEAYIMTOPHOU PabOTOH ¢ 1ebI0 GOPMUPOBAHUS B PA3BUTHS MTPO(ECCHOHATLHBIX HABBIKOB.

TpaauumonHele 00pa3oBaTelbHblE TEXHOJIOIMH OpPUEHTHPYIOTCS HA OpraHU3alLUIo
00pa30BaTeNLHOTO  TPOLIECCa, MPEANOJNATAIONIYI0 TMPSAMYIO  TPAHCISAIUIO 3HAHUH  OT
npenojiaBaTess K CTyIeHTY (IPEeUMYILECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UIUTIOCTPATUBHBIX
METOJI0B 00y4eHUs1). YueOHas AeATeIbHOCTh CTYJE€HTa HOCUT B TaKUX YCJIOBUSX, KaK IPABUIIO,
PENpOIYKTUBHBIN XapakTep.

@®opMbl y4eOHBIX 3aHATHUH € UCIIOJIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

WudopmanmonHass JeKIUs —  [OCIENOBaTeIbHOE  HW3JIOKEHHWE Marepuaia B
JUCLUIUIMHAPHOM JIOTHMKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOAJbHBIMU CpEACTBAMU
(MOHOJIOT MpernoaaBaTes).

JIaGoparopHas paboTa — opranu3anus y4eOHoH paboThl ¢ peallbHBIMU MaTepHaIbHBIMHU U
UHPOPMAIMOHHBIMA O0BEKTaMH, OJKCIIEPUMEHTaIbHAs padoTa ¢ aHaJOrOBBIMH MOJCIISIMH
peasbHBIX OOBEKTOB.

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

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

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

a) OcHoBHas1 IMTEpaTypa:

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

2. dusnueckast xumus . yaednoe mocoodue / D. B. Tonpauna, C. I1. Knoukosckwii, H. O.
CeunukoBa u ap. ; MI'TY. - 2-e uzn. - Marautoropck : MI'TY, 2017. - 127 c. : un., quarp.,
rpad., TaomI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514
311/3506.pdf&view=true - MakpooOBeKT. - TeKCT: 3JeKTPOHHBI. - IMeeTCs meyaTHbIi aHajIor.



0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Xumuueckas KHHETUKA U aJICOPOLIMSI: METO/I. YKa3aHHUs ISl CTYJICHTOB O JUCIUILTNHE
"Ousuueckas xumus" / [D. B. Hdronpauna, 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 - MakpooObeKkT. - TeKCT : 3IeKTpOHHBbIA. - CBEICHUS TOCTYITHBI
takke Ha CD-ROM.

2. TopuikoB, B.M. OcHoBbl ¢usuueckort xumuu : ydeOHuk / B.W. Topmkos, U.A.
Ky3nemoB. — 6-¢ m3n. — Mocksa : Jlaboparopusi 3nanmii, 2017. — 410 c. — ISBN
978-5-00101-539-0. — Tekcr : anekrpoHHblii // JIaHb : 37eKTPOHHO-OMOIMOTEYHAsT CUCTEMA. —
URL: https://e.lanbook.com/book/97412

B) MeToauyeckue ykasaHus:

1. JTabopaTopHbIi MPAKTHKYM 110 (PU3NIECKON XUMHH : YIeOHO-METOnYECKoe 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 : 3MeKTpOoHHBIH. - CBEICHHS JOCTYITHBI
takke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UHTepuer-pecypcebi:

IIporpamMmmHoe oGecnieueHue

Haumenosanue .
0o Ne noroBopa CpoK IeHCTBHS TUIICH3UH
MS Office 2007 |\ 135 1 17.09.2007 GeccpotHO
Professional
7Zip CBOOOJTHO 0eccpoyvHO
FAR Manager [cBoGoaHO 0eCcCpovHO
IMpodeccnonaibHbIe 6a3bl JAHHBIX M HH(YOPMANHOHHDBIE CIIPABOYHbIE CHCTEMbI
HasBanue Kypca Ccbuika
DnekTpoHHbIE pecypesl oubnmuorekn MI'TY |https://magtu.informsystema.ru/Marc.html?local
uMm. ['.1. HocoBa e=ru
Poceuiickas Tocy napersennas Guommotexa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru
denepanbHOE rOCyIapCTBEHHOE
orouketHoe  yupeskaenue «Denepansubiit| URL: http://wwwl.fips.ru/
HHCTUTYT MIPOMBIIIICHHOMN

Nudopmannonnas cucrema - Ennnoe okHO
JI0CTYTa K HHPOPMAIIMOHHBIM pecypcaM
[TouckoBas cucrema Axanemus Google
(Google Scholar)
Hammonansaas
undopmaronHo-ananurtuueckas cucremalURL: https://elibrary.ru/project_risc.asp
— Poccuiickuii WHJIEKC HAy4HOI'0O
9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTLIHHBI (MOLYJIs1)

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

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

MaTepI/Ia.HBHO-TeXHI/I‘-IeCKOG obecrneucHUe JUCIHUIIIIMHBI BKJIIFOYACT:


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 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:

- J1aboparopHOe 000pynoBaHHE (yCTAaHOBKA AJIS ONPEAEICHUE MHTErpPaJbHOM TEIIOTHI
pacTBOpPEHUs COJIH; yCTAaHOBKA JIJIS ONIpeieieHus Ko UIMEeHTa pacipeesCHH s );

- CIELMAIN3UPOBAHHON MEOEIBIO.

3. YuebHas ayquTopus Ui TPYIIOBBIX U MHAWBUAYAIBHBIX KOHCYIbTAIMNA, 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 CaMOCTOATENIBHOM pabOThl OCHALIEHO:

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

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. ITlomemenue pans XpaHeHHsT W NPO(UIAKTUYECKOrO OOCIyXKHBaHUA Yy4eOHOTro
000py1I0BaHUS OCHAIIICHO:

- CIIELUAIM3UPOBAHHON MEOEIBIO: CTeNIaKaMU JJ1s XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl PEMOHTA yueOHOro 000py10BaHus;

- ikadamu Ui XpaHeHus: yueOHO-MEeTOMUECKON TOKyMEHTAlUN 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», HalpaBICHHAs Ha
yriryOeHue 1 3aKkperieHue 3HaHUH CTYIEeHTa, Ha pa3BUTHE MPAKTHUECKUX YMEHUH, BKIIIOYAET B
cels cremyronye BUabl paboT:

- paboTa C JEKIMOHHBIM MaTepHaJIoM;

- U3y4YCHUE TEM, BBIHECEHHBIX Ha CAMOCTOSITEIIbHYIO TIPOPAOOTKY;
- BBIIIOJIHEHUE JOMAITHUX WHIANBUAYaIbHBIX 3a/IlaHUH;

- IOJITOTOBKA K JJa00paTOpHBIM padoTam;

- HOATOTOBKA K IK3aMEHY.

Ilepeuenv nadopamopnuix paoom

1. Ompenenenvie HHTErpaibHON TEIIOTHI PACTBOPEHUS COJIU

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

4. ®a30Bble paBHOBECHUS B IByXKOMIIOHEHTHBIX CHCTEMax

5. BiusgHue TemnepaTypbl Ha CKOPOCTh pEeaKLIUU

JOMAIIHEE PACYHETHO-TPAOUYECKOE 3AZJAHUE Nel
«TepMoaguHaAMHYECKUH aHAJIN3 XUMHYECKUX PeaKIHii»

HUccaenoBanmue 1

JInst peakiiuy BBINOJHUTD CIIETYIOIIEE:
1.1.CocTaBUTh ypaBHEHHE 3aBUCUMOCTH OT TeMIIEpaTyphl BENMUYHHBI TEIUIOBOTO dddekra \H® =
f(T) u u3menenus suTponuu AS°, = f(T).
1.2.Boruncauts BeauduHbl ACp, aAH®: | AS°;, AG°: u InK, mpu Heckoibkux 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 CTENEHEH CBOOOIbI.

2.2. OnpenenuTs BO3MOKHOE HAIPABJICHUE MTPOTEKAHUS MCCIIEYEMON PEakllMi 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 ra3oBoil (as3bl

2.3. YCTaHOBUTH HaIlpaBJIEHUE CMEIIECHUSI COCTOSIHUS PAaBHOBECHS PACCMaTPUBAEMOM CHCTEMBI
pU:

a) yBEJIMUEHUU J1aBlIeHUs (IIOCTOSIHHAS TEMIIEpaTypa);

0) yBeTMYEHUU TeMIIepaTyphl (TOCTOSIHHOE JIaBJICHHUE).

Cnucok IK3AMEHAUUOHHBIX 60NPOCOB.
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10.
11.
12.

13.

14.
15.
16.

17.

18.

19.

20.

21.

OcHOBHBIE IOHATHS TEPMOAUHAMUKH.

[lepBbiii 3akoH TepMoauHaMuku. [loHsATHE O TermyoBoM 3(ddexTe, TermIoTsl 00pa30BaHus,
TOpeHHUsl, pacTBOpEHMs, (a30BhIX MpeBpaiieHnid. 3akoH ['ecca. PacueTs 1o 3akony I'ecca.
BiusiHue Temiieparypsl Ha TEIUIOBOH AP QEKT.

3akon Kupxroda. Pacuersr TemnoBeix a3 dexros mo 3akony Kupxroda.

BTtopoii 3aKk0H TepMOJIMHAMUKH.

TepmoauHaMudeckue (GYHKIUH, XUMUYECKHHA MOTEHIMAN, OOIIME YCIOBHS PAaBHOBECHS
cucreM. Ouepruss ['mbG6ca u sHeprus ['enpbmronpra Kak KpPUTEPHUH, ONPEACISAIOIINE
HallpaBJICHUE U IIPeiell IPOTEKAHUs IIPOLECCOB B HEM30JIMPOBAHHBIX CUCTEMAX.

[TonsiTue o ha30BOM paBHOBECHH, OCHOBHBIE OnpeeneHus (hazoBoro paBHoBecus. [IpaBuiio
¢a3 ['nb6ca, ero mpuMeHEHHE.

dazoBoe paBHOBECHE B OJIHOKOMIIOHEHTHBIX CUCTEMAX. YpaBHeHUe
Knay3uyca-Knaneiipona, pacueTsl OCHOBaHHBIE Ha ’TOM ypaBHEHHUE.

VYCil0BUSI XMMHUYECKOTO PaBHOBECHS. 3aKOH JEHCTBYIOIIMX MacC (TEpMOJMHAMHYECKHIA).
KoHcTanTa XMMHUYECKOro paBHOBECHSL.

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

BnusiHue TemnepaTypbl Ha KOHCTAaHTY PaBHOBECHSL.

Hanpagnenne peakuuii B 3aKpbITBIX CUCTEMAX. Y pABHEHHE U30TEPMbI XUMUYECKON PEaKLUN
Bant-Todda, ee mpakruueckue NpuiIoKeHHS. YpaBHEHHE H300apbI-M30XOPHl PEAKIUH.
MeTtoapl pacueTa KOHCTaHTbl PABHOBECHS.

[TpaBuiio Jle-1llarense, ero nmpakTuyeckoe NpUMEHEHNE. BinsHue 1aBiaeHus Ha M0JIOKEHUE
paBHOBecusl. PeanpHble razsl. Onucanue pealbHbIX Fa30B C UCIIOJIB30BAHUEM BHPHAJIBHBIX
ypaBHeHui. Temmneparypa boiung. Cwbicn BHUpHATIbHBIX KO3((UIMEHTOB. YpaBHEHHE
Ban-nep-Baansca. O¢pdext xoyns — Tommcona. Temmneparypa uHBepcuu. CoKUKeHHUE
ra3os.

Omnpenenenue nousaTus “pactBop’. CrnocoObl BIpaXXKEHUSI COCTaBa PaCTBOPOB.

BnusiHue pa3nuyHbIX (GaKTOpOB Ha paCTBOPUMOCTb.

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

3axonsl Payns u I'enpu. [lapunanbsHblie MOJISpHBIE BEJIMUUHBL, UX ONPEICIICHHUE.

CpoiicTBa pa30aBlieHHBIX PAaCTBOPOB HE 3JEKTPOJUTOB. [laBieHHe mapa Haja pacTBOPOM,
TeMIeparypa KUIeHus u 3amep3anusi. OCHOBHBIE MOHATHS XUMUYECKOW KMHETUKH.
CrniocoObl onpenenenus cKopocTH peakuuu. dopmanbHas KHHETHKAa TOMOTEHHBIX PEaKIIUM.
3aKkoH JIeWCTBYrOIMX Macc. [lopsaky peakumii M X MOJEKYJSIPHOCTh. Peakuuu mepsoro,
BTOPOTO U N-TO MopsiAkoB. KuHeTnueckue ypaBHeHUS 17151 peaklMi pa3IMyHbIX MOPSAKOB.
ITepuon nonynpeBpaiieHus. KoHCTaHTa CKOpPOCTH pEaKLMM, €€ CBONCTBA, Pa3MEPHOCTH U
onpezaeneHus. Meroapl oInpenencHus Mopsaka peakuuud. [IoBEpXHOCTHOE HaTsSKEHUE,
METO/bI €10 U3MepeHus. AJICopOIUs, OCHOBHBIE TIOJIOKEHUS M YpaBHEHHS aZICOPOIIH.
VpaBuenue ['u06ca.YpaBuenue OPpeiinanuxa. YpaBHeHue JleHrMmiopa. 3aBHCHMOCTH
a/1copOIIMU OT TEeMIIEPaTypHl.



IIpuaoxenne 2

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

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

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 9K3aMCHY:

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! TemnoBbix 3¢ dekToB no 3akoHy Kupxroda.

Bropoii 3aKk0OH TepMOJIMHAMUKHU.

TepmoaunamMuyeckue (QyHKIMM, XMMHYECKMH MOTEHIHMaN, OOIIue YCIOBUS
paBHOBecust cucteM. OHeprus I'm60ca m sHeprust ['enpMmrosbla Kak KpUTEpUH,
ONPEIEIAIONINE HAIIPABICHUE U MPEE IPOTEKAHNS IIPOLIECCOB B HEN30JUPOBAHHBIX
CUCTEMAX.

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

da3oBoe  paBHOBECME B OJHOKOMIIOHEHTHBIX  CUCTEMax. Y paBHEHHUE
Krnay3suyca-Knaneiipona, pacueTsl OCHOBaHHBIE Ha ’TOM ypaBHEHHE.
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 3aKpbITHIX CHCTEMax. YpaBHEHHUE M30TEPMbl XUMHUYECKON
peakuun  Bant-I'opda, ee  mnpakruueckue — MPHIOKEHUA.  YPaBHEHHE
1300apbI-U30X0phl peakuu. MeTobl pacueTa KOHCTaHThI pAaBHOBECHSI.

13. TIlpaBuno Jle-lllaTenbe, ero mpakTuueckoe NpUMeHEHWE. BiusHue naBicHUsS 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. [lapunansHbie MOJISIpHBIE BETUYUHBI, UX OINPE/ICICHHE.

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 ¢ 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 W3MEHEHHME HHTPONUM IpH mepexoae | Moiis 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, coctosmeii uz CO, H,O, Hy, u CO; , rae kaxmoro raza OblIo B3STO 10

OJIHOMY MOJIIO, TTPOTEKAET pPEaAKIUs CodE=FL2< B Yyco moneii CO; B

coctostHUM paBHOBecHs paBHO 0,16. HaliTu KOHCTaHTY paBHOBECHS pEaKLUH.
4. ITpu cuHTe3e ammuaka npotekaet peakuusi: 3Hyr + Nory = 2NHs(. IIpu 298 K nis sToit




Kon

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

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

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 peakiiuy BBIOJIHHUTD 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,
3HAYCHHUSI KOTOPBIX 33Jal0TCS TEMIICPATypHBIM HHTEPBAIOM M IIIArOM 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 HAalpaBiICHHE MPOTEKAHUS HCCIEAYyeMON peakuuu |
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 ra30Boi (a3bl
2.3. YCTaHOBUTH HamlpaBiICHHE CMELICHHS COCTOSIHHS PABHOBECHS pPacCMaTpUBAEMOM
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) Ilopsinoxk mnpoBedeHUS TNPOMEKYTOYHON aTTecTalluU, MOKA3aTeJ M M KPUTEPHUHU
OLlCHUBAHMUSL:

[lpomexxyTouHast —arrectanys 10 JAucHMIUIMHE «DuU3MUYecKas XUMHA»  BKIIOYACT
TEOPETUYECKHE BOTPOCHI, TO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUSI 00YUAIOIIUMUCS 3HAHUH, U
NPAaKTUYECKHE 3a/aHusl, BBIABISIONIME CTENEHb C(POPMHUPOBAHHOCTH YMEHUI W BIaJCHUM,
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 «324TEHO0» CTYJICHT II0Jy4aeT, €CIM MOXKET [10Ka3aTh 3HAHUS 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 Ha YPOBHE
BOCIIPOM3BEICHUS U O0BICHEHHS HH(POPMAIINY, HE MOXKET MOKa3aTh HHTEIUIEKTYaJIbHbIE HABBIKU
peleHHs IPOCThIX 3ajiay, 1aTh OLIEHKY NPEATI0KEHHON CUTYyaIuH.

Ioka3zaTesu M1 KPUTEPUM OLIEHUBAHMS JIA00OPATOPHBIX PadoT:

— OHLCHKY «3a4YTC€HO0» CTYACHT ITOJIYy4a€T, €CJIM MOKET IOKa3aThb 3HAHUA HAa YPOBHE
BOCITPOU3BCACHUA U 00BSCHCHHS I/IH(bOpMaIII/II/I, HHTCIUICKTYAJIbHBIC HABBIKH PCHICHUSA NPOCTBIX
3aa4, MOXKET OaThb OLICHKY HpeHHO)KeHHOﬁ CUTyalllu.

— OICHKY «H€ 3a4YTEHO0» CTYJACHT IOJY4acT, €CJIU HC MOXKECT IMMOKAa3aTh 3HAHUA Ha YPOBHC
BOCIIPOU3BCACHUA U 00BSICHEHHS I/IHq)OpMaI_II/II/I, HE MOJKCT IMOKAa3aTb HHTCIJICKTYAJIbHBIC HABBIKA
PEIICHHUA ITPOCTHIX 3a/4a4, JaTh OLUCHKY Hp@]lJ'IO)KGHHOfI CUTYyalluH.

IToxa3zatrenu u KPUHTECPHUHA OLICHUBAHUS IK3aMEHaA:

— Ha OLIEHKY «OTJIHYHO» (5 0ayuioB) — oOy4arouiuiicsi 1€MOHCTPUPYET BBICOKHMI YPOBEHBb
Cc(OPMHPOBAHHOCTU KOMIIETEHIUI, BCECTOPOHHEE, CHCTEMATHYECKOE WU INIyOOKOe 3HaHUe
y4eOHOro MaTepuaslia, CBOOOJHO BBINONHAET NPAKTHUECKUE 3aJaHMsl, CBOOOAHO OIEpUPYET
3HAHUSMM, YMEHHUSAMHU, IPUMEHSAET UX B CUTYaLUAX MOBBILIEHHON CIIO)KHOCTH.

— Ha OIECHKY «Xxopomo» (4 Oamia) — oOydaromMiicss JEMOHCTPHUPYET CPEIHH YpOBEHB
c(OPMHUPOBAHHOCTH KOMITETEHIMI: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOIMYCKAIOTCS
HE3HAYUTENbHbIC OMMOKH, HETOYHOCTH, 3aTPYAHECHHSI IIPH aHATUTHYECKUX OTIEpallnsiX, IEPeHOCce
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, MPOSBISIETCS OTCYTCTBUE OTAEIbHBIX 3HAHWN, yYMEHHH, HaBBIKOB, OOy4aromuucs
UCTIBITHIBAET 3HAUUTENIbHBIEC 3aTPYIHEHUS MPU ONEPUPOBAHUM 3HAHUSMHU U YMEHHUSMHU IPH HX
NepeHOCce Ha HOBBIE CUTYAIUH.

— Ha OLICHKY «HEY/I0BJIETBOPUTEIBLHO)» (2 Oaia) — 00ydJaronuiicss IEMOHCTPUPYET 3HAHUS HE
6omee 20% TeopeTUYECKOro MaTepuaa, I0MyCKaeT CylIeCTBEHHbIE OIIMOKHY, HE MOKET IM0Ka3aTh
MHTEJUICKTYaJIbHbIC HaBBIKU PEIICHHS MPOCTHIX 3a/au.



— Ha OILICHKY «HeYJA0BJIeTBOPUTEILHO» (1 6ayn) — oOyJaronuiicss He MOXKET ITOKa3aTh 3HAHUS
HA YpPOBHE BOCHPOM3BENCHUS W OOBSCHEHHS WHPOpPMAIMK, HE MOXET T0Ka3aTh
HHTCJUICKTYAJIbHBIC HABBIKW PCHICHUA ITPOCTHIX 3aad.



