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Pabouas nporpamma paccMoTpeHa u 0100peHa Ha 3acelaHuu Kadeapbl
MeTtanypruu 1 XUMHYECKUX TEXHOJIOTUI
28.01.2026, mpotoxos Ne 4

3aB. kadenpoii A.C. XapueHko

Pabouas mporpamMmma ogoOpeHa meToauueckor komuccuern MMMuM

05.02.2026 r. mpotokosa Ne 5 / ”
//é
[Ipencenarens / C CaBHHOB

CornacoBaHo:
3aB. kadenpoit JIMTEHHBIX TPOIECCOB U MAaTEPHATIOBEICHUS

— =, = H.A. ®eokTrucroB

Pabouas mporpamma cocraBiieHa: e 4%
noteHt kadenpsl kadeapsr MuXT, kaH[. TEXH. HAYK

Penensenr: W .
noteHT kadenpst JITIUM, kauf. TeXH. HAyK / N.B. Muxankuna

H.1O. CBeuynnkosa




JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanmszanuu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalmyprud U XUMHYECKUX TEXHOJIOTHI

[Iporokom ot 20 . Ne
3aB. kadenpoii A.C. XapueHko

PaGouas mporpamma nepecMoTpeHa, odcyxaeHa u ogodpena st peanmsanuu B 2028 - 2029
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalTypruu U XUMHYECKUX TEXHOJIOTHI

IIporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKo

PaGouas mporpamma nepecmMoTpeHa, oocyxaeHa u ogodpena st peanuszanuu B 2029 - 2030
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl MeTauTypruu i XUMUYECKHX TEXHOJIOTUI

IIporokom or 20 . Ne
3aB. kadeapoii A.C. XapueHko

Pabouas mporpamma nepecmMoTpeHa, odcyxaeHa u ogqoopena st peanmsanuu B 2030 - 2031
yueOHOM rojty Ha 3aceqaHnu Kadeapsl MeTamuryprud 1 XUMHUECKUX TeXHOJIOTHIA

IIporokom or 20 . Ne
3aB. kadeapoii A.C. XapueHko




1 Heau ocBOeHNS AUCHUIIIHMHBI (MOIYJIA)

[{enbto 0cBOEHUS TUCHUIUTMHBI «DU3NYECKask XUMUSD) SIBISIETCS:

JOCTHKEHNE BO3MOXHOCTH OIKCHIBATh BPEMEHHOM X0I XUMUYECKUX (PU3UKO-
XMMHUYECKHX MPOIECCOB HA OCHOBE UCXO/IHBIX CBOMCTB CUCTEM U BEIIECTB UX
COCTaBJISIOLINX, a TAK)KE KOHEYHBIN Pe3yIbTaT COOTBETCTBYIOIIMX MTPOLIECCOB.

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Juctummaa Ousndeckast XUMUST BXOAUT B 00s13aTENIbHYIO YacTh y4eOHOTO TUTaHa
00pa3zoBaTeNbHON MPOTPAMMBI.

JIist u3ydeHusl TUCIUTUIMHBI HEOOXOTUMBI 3HAHUS (YMCHHSI, BIIAJICHIS),
copMUpPOBAaHHBIC B PE3YJIbTATE H3YUYCHHS AUCIUILINH/ TPAKTHK:

OO1mas 1 HeopraHu4ecKast XUMUS

3HaHus (YMEHUs, BIa/IeHUs ), IOTYYECHHbIE IPY U3yYEHUU JTaHHOM UCIUIUINHBI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIIUTUTHH/TIPAKTHK:

MarepuanoseneHue

3 Komnerenuun ody4daromierocsi, opmupyembie B pe3yJibTaTe 0CBOECHUS

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pe3ynbrate ocBoeHUs TUCHMITIMHBI (Moayis) «Pusndeckas XUMUS»
o0yyaroIuics 10JbKeH o0afaTh CIeAYOIMMI KOMIIETEHIIMSMU:

KO[[ HHAUKATOopa I/IHIII/IKaTOp JOCTHXKCHUS KOMIICTCHIIN

OIIK-1 CnocobeH pemiats 3a7a4u MpohecCuOHANbHOM NeSTEIbHOCTH, TPUMEHSSI METO/IbI
MOJIETTUPOBAHUS, MAaTEMaTUYECKOTO aHaJIN3a, €CTEeCTBEHHOHAYYHbIE U OOIIEMH)KEHEPHbBIE
3HaHUS

OIIK-1.1 Hcnons3yeT ecTeCTBEHHOHAYUYHBIE 3aKOHBI M IIPUHIIUIIBI DU PEILICHUH
IPAKTUYECKUX 3a7a4

OIIK-1.2 Pemaer ctannapTHbie IpoecCHOHATIBHBIE 3a/1a4H ¢ TPUMEHEHUEM
OOLIEMH)KEHEPHBIX 3HAHUM

OIIK-1.3 ITprMeHsieT MeTOIbl MOAECIUPOBAHNS U MATEMATUYECKOTO aHAIN3a AJIs
pEIIeHNUs 3aa4 TEOPETHUECKOI0 U IPUKJIAJHOTO XapaKkTepa




4. CTpyKTypa, 00HEM U cOlepKaHue TUCHUTILIHHBI (MOTYJIs1)

OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX eaunul] 108 akaa. yacoB, B TOM

HHUCJIIC:

— KOHTaKTHas padora — 58,1 akaj. 4acos:

— aynutopHas — 54 akaj. 4acos;

— BHeayauTopHas — 4,1 akaj. 4acos;

— camocTosITenbHas pabota — 32,2 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— MOATOTOBKA K 3K3aMeHy — 17,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas ] o
o KOHTaKTHas paboTa E z ®dopma TeKyero
S B
N B aKaj. 4acax 5] u KOHTPOJIS
Paznen/ Tema 3 (B aan. uacax) == A . P Kox
g & © | camocrosTenpHOM | ycmeBaeMOCTH U
JTUCLUTUTAHBI 3 e o . | xommerenuum
O g g paboThI MIPOMEKYTOYHOM
Tex. naf. HIPaKT. 'S aTTecTaluu
3aH. 3aH. | O &
1. Pa3pmen 1. Ilpeamer u metonsl,
MOHATHS U 3a/1a41 (PU3UUECKOU
XAMHHU
IToaroroBka k
nabopaTopHOi
pabote Nel,
pabora ¢
oubnuorpagpudec
1.1 Xumudaeckas KHM MaTepuaiam, JlaboparopHnas OIIK-1.1,
TEPMOJIMHAMUKA. 3aKOHBI 2 8 3 10 MOATOTOBKA K pabora Nel, OIIK-1.2,
TEPMOJUHAMUKHU. BbINoyiHEHUIO PI'P YCTHBII OIpoC. OIIK-1.3
Nel
«Tepmonunamuue
CKHH aHau3
XUMHYECKUX
peaxuii
HWroro no pazaeny 8 3 10
2. Pa3nen 2. XuMudeckoe u
(hazoBoe paBHOBeCHE
2.1 Koncranra IToxgroroska k
N JlaGopaTopHas
XHUMHYECKOTO PaBHOBECHS, 1abopaToOpHON
N pabota No2,
ee CBOIcTBa, CIIOCOOBI pabote No2, CTHBIH OMDOC
BEIpakeHust. Hampasienue pabora c Y poc, OIIK-1.1,
cmaya PI'P Nel
MPOLIECCOB B 2 8 6 12 | 6ubmmorpaduuec OIIK-1.2,
«TepmonuHammdec
HN30TEPMUYECKUX YCIOBHSIX, KUM N OIIK-1.3
KUl aHaIH3
n30TepMa peakiyu BaHt- MaTepHaJaMu.
XUMHYECKUX
Todda. YpaBuenue IToaroroBka k o
peaximii»
M300aphl PEaKITii. otuery o PI'P 1.
HWroro no pazaeny 8 6 12
3. Pa3nen 3. TepmoauHamuyeckas
TEOpHsI PaCTBOPOB
3.1 CriocoObI BBIpaKEeHHsI IMoxroroBka JlaGoparopHast OIlK-1.1,
COCTaBa pacTBOPOB. 2 6 3 10,2 nabopaTtopHoi pabota Ne3, OIlK-1.2,
WneanbHble, peabHbIC pabote Ne3, YCTHBIN ONPOC OIlK-1.3




pacTtBopsL. 3akoH Payms,

pabota ¢

oubimorpaguuec

3aKk0H [ eHpH.DKCTPaKIHs U K;qu)
3aKOH pacIpeielIeHHs.

MaTepuasaMu
HWroro no pazaeny 6 3 10,2
4. Paznen 4. luarpaMMsl
COCTOSIHUSI JIBYXKOMIIOHEHTHBIX
CHCTEM

[Toaroroska k
4.1 IIpaBuio ¢a3. CnocoOst 1abopaTOpHOI
MOCTPOEHHUS UArpaMm pabote Ned, Jla6opaTopHast OIIK-1.1,
cocrosiHus. THITBI AUarpaMm 6 4 pabota c pabota Ne4, OIIK-1.2,
COCTOSIHUSI IBOWHBIX oubnmorpaguuec YCTHBIN OTPOC. OIIK-1.3
CIIJIABOB. KAM

MaTepHaIaMu
HWroro no pazaeny 6 4
5. Pasgen 5. Xumuueckas
KHHETHKA
5.1 OcHOBEI hopMabHOM

[Monroroska
KUHETHUKU. 3aKOH N

EHCTBYIOIUX Macc #abopatopHoii
iOHCTaHTa CKO OCTI/; padore Nes, OIK-1.1,
caxumH, 68 CBI:)ﬁCTBa 8 2 pabora ¢ YcTHbIi onpoc OIlK-1.2,

p ’ ’ oubnnorpaguuec OIIK-1.3
ompeneneHue. Peakuuun M
Pa3IMYHBIX MOPSIKOB, UX

MaTepHaIaMu
KUHETHKA.
HWroro no pazaeny 8 2
Hrtoro 3a cemecTp 36 18 32,2 9K3aMeH
HWroro no aucumruinHe 36 18 32,2 9K3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

OO6pa3zoBarenbHbIe TEXHOIOTHH — 3TO LEJIOCTHAS MOZETh 00pa30BaTeIbHOTO
mporecca, CHCTEMHO ONPEACISIONIas CTPYKTYPY B COJIepKaHHe ACITEIbHOCTH 00X CTOPOH
3TOrO mpouecca (IpenoJaBaTess U CTYACHTA), UMEIOIIas IebI0 JOCTHKEHHUE TUIAHUPYEMBIX
pe3yabTaTOB C MOMPABKOW HA MHAMBHyaIbHbIE OCOOCHHOCTH €r0 YYaCTHHKOB.
TexHOTOrMYHOCTh Y4eOHOTO MPOoIIecca COCTOUT B TOM, YTOOBI ClIeNaTh y4eOHBIN Tpo1ecc
MIOJTHOCTBIO YIPABJISIEMbIM.

OCHOBHBIMHU TIPU3HAKaMHU 00pa30BaTEIbHON TEXHOJIOTUU B €€ COBPEMEHHOM
MIOHUMaHHH SIBJISTFOTCS:

— JIeTaJIbHOE ONKCaHue 00Pa30BaTEeNbHBIX LIEICH;

— MOATAITHOE ONMCaHKe (IIPOSKTUPOBAHUE) CIIOCOOOB JOCTHKEHUS 3a/1aHHBIX
pe3yJIbTaTOB-UENEH;

— MCIIOJIb30BaHNE 00PATHOMW CBSI3U C LI KOPPEKTUPOBKU 00pa30BaTEIHLHOTO
nporiecca;

— rapaHTUPOBAHHOCTH JIOCTUTAEMBIX PE3YJIbTATOB;

— BOCIIPOM3BOIMMOCTH 00pa30BaTEIBHOTO MPOIIECCa BHE 3aBUCHMOCTH OT MacTepCTBa
IpenoaBaTes;

— ONTUMAJILHOCTB 3aTPAauMBAEMBIX PECYPCOB H YCHIIUH.

Peanusanus KOMIETEHTHOCTHOTO MOX0/Ia MIPEIYCMaTPUBAET HCIIOJIb30BaHHE B
y4eOHOM Iporecce aKTUBHBIX M HMHTEPAKTUBHBIX ()OPM IPOBEACHUS 3aHATHI B COUCTAHUH C
BHEAYIUTOPHOU paboToii ¢ 11enbl0 (OPMUPOBAHUS M PA3BUTHUS MTPOPECCHOHATBHBIX
HaBBIKOB.

TpanunmonHsie 00pa3oBaTeIbHBIE TEXHOIOTUN OPUEHTHPYIOTCS HAa OpraHU3aINI0
00pa3oBaTeNBHOrO MPOIIEcca, IPEANOIATaONIYI0 IPSMYIO TPAHCIISAIUIO 3HAHHI OT
IpenoaaBaTess K CTYACHTY (IPEUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIBHO-
WUTIOCTPATUBHBIX METOAOB 00y4deHHUs1). YueOHast AesITeIbHOCTh CTYJeHTa HOCUT B TaKUX
YCIIOBHSAX, KaK MPaBUJIO, PEPOAYKTHBHBIIN XapakTep.

@DopMbl YUeOHBIX 3aHATHH € UCTIOIB30BAaHUEM TPAJUIIMOHHBIX TEXHOJIOT HHA:

WNHdopmaninoHHas JIeK1us — Mociae10BaTelbHOe U3JI0KEeHHE MaTepHraa B
JUCLUIUIMHAPHOM JIOTHKE, OCYLIECTBIIsIEMOE MMPEUMYIIIECTBEHHO BepOAIbHBIMU CPEICTBAMU
(MOHOJIOT MpernoiaBaTens).

JlaGopatopHas paboTa — opranusanus yueOHoi paboThl ¢ pealbHbBIMU
MaTepHabHBIMU U HH(POPMALIMOHHBIMH 00BEKTaMH, SKCIIEpUMEHTalIbHast padoTa ¢
aHAJIOTOBBIMH MOJIEJISIMU PeaTbHbIX 00BEKTOB.

6 YueOHO-MeTOUYEeCKOE 0O0ecTieYeHHe CAMOCTOATEIbHOM padoThl 00y4YaommXxcst

HpCI[CTaBJ'ICHO B IPUJIOKCHHU U 1.

7 OueHO4YHbIE CPeICTBA ISl IPOBEACHUS POMEKYTOYHOM aTTeCTAllul
[IpencraBieHbl B TPUIIOKEHUH 2.

8 YueOHo-MeTOonM4UecKoe M HH(pOpMALOHHOE o0ecTieueHre U CUUIITHHbI

a) OcHoBHas JIuTeparypa:

1.bokmreitn b. C. dusnueckas XUMUs: TEPMOJIMHAMUKA U KHHETUKA [ DIEKTPOHHBIN
pecype] : yue6noe nocobue / b. C. boxmreitn, M. Y. Menpenes, 0. B. [ToxBucHeB. —
DnekTpoH. naH. — Mocksa : MUCHC, 2012. — 258 ¢. — Pexwum nmoctyna:
https://e.lanbook.com/book/47443

2. IIpakTrdeckue U KOHTPOJIbHBIC padOTHI IO (PU3NUECKON XUMUH : yueOHOe
nocobue / [D. B. Hronpnuna, C. I1. Kimoukosckwmii, H. FO. CBeunukoBa u ap.] ; MI'TV. -
Maruutoropcek : MI'TV, 2013. - 1 anektpos. ont. auck (CD-ROM). - 3ara. ¢ turyi.



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

akpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/272 . -
MaxkpooObeKT. - TeKCT : 31eKTpoHHbIH. - CBeaeHus goctynHsl Takke Ha CD-ROM.

0) /lomoJiHUTe/IbHASA JIUTEpaTypa:

1. Xumuueckasi KHHETHKA U aJICOPOLIUS : METOI. YKa3aHUsl JIUIsl CTYJICHTOB 110
mucturuHe "®dusndeckas xumusa' / [3. B. doasauna, C. I1. Knoukosckuii, H. 1O.
CeunnkoBa u ap.] ; MI'TY. - Maraurtoropck : MI'TVY, 2013. - 1 sanektpon. ont. nuck (CD-
ROM). - 3aru. ¢ Turyi. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/278 -- MakpoooObekr. - Tekcr :
AJIEKTPOHHBIN. - CBeeHust 1ocTymHbl Takke Ha CD-ROM.

2. I'opmikos, B.1. OcHoBbI pusnueckoii xumuu : yaeonuk / B.W. T'opmkos, NL.A.
Ky3znenoB. — 6-¢ u3a. — Mocksa : Jlaboparopwus 3nanwmii, 2017. — 410 ¢. — ISBN 978-5-
00101-539-0. — TekcT : aneKTpoHHBIH // JIaHb : 3IeKTPOHHO-OMOINOTEeYHAs CUCTEMA. —
URL.: https://e.lanbook.com/book/97412

B) MeToanuyeckue ykasaHus:

1. JTaGopaTopHBIi MIPAKTUKYM 110 (PU3UUYECKON XUMUH : YI€OHO-METOANUECKOE
nocobue / A. H. Cmupnos, H. 1O. Ceunuk, C. B. IOquna, 3. B. lronpauna ; MI'TY. -
Maruurtoropek : MI'TY, 2017. - 1 anektpos. ont. auck (CD-ROM). - 3ari. ¢ Tutys1. 3kpaHa.
- URL.: https://host.megaprolib.net/MP0109/Download/MObject/20641 . - MakpooOBEKT. -
TexcT : anexTpoHHbIiA. - CBefeHus nocTynHbl Takke Ha CD-ROM.

r) lIporpammHuoe obecnneuenue u UHTepHeT-pecypcebl:

IIporpamMHoe odecnevenue

HanmenoBanue .
o Ne norosopa Cpok nieficTBuUS TULIEH3UN
FAR Manager CBOOOZHO pacmpocTpaHsieMoe 06eccpoyHO
Bpaysep Yandex |[cBoOogHO pacmpocTpaHseMoe 0eccpodHO

Hpocbeccuonaﬂbm,le 0a3bl JAHHbIX U I/IH(l)OpMaIIHOHHLIe CIIPpaBOYHLIC CUCTEMbI

Haszpanue kypca CchlIKa

OnexkTpoHHbIe pecypcbl oubanorexku MITY um.

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

I'.1.

HarnmonansHas nHGOpMaAIIMOHHO-aHATUTHYECKAST
cucrema — Poccuiickuii HMHAEKC HAy4HOIO
HUTHPOBAHUS

URL:
https://elibrary.ru/project risc.asp

9 MaTepuajbHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJIs1)

MaTepI/IaJILHO-TCXHI/I‘-ICCKOC obecrneucHue JUCHUIIIIMHBI BKIIFOYACT!:


https://host.megaprolib.net/MP0109/Download/MObject/272
https://host.megaprolib.net/MP0109/Download/MObject/278
https://e.lanbook.com/book/97412
https://host.megaprolib.net/MP0109/Download/MObject/20641
https://host.megaprolib.net/MP0109/Web
https://elibrary.ru/project_risc.asp

1. YuebHas ayauropusi Al IPOBEICHUS 3aHATHH JEKIIMOHHOTO TUIIAa OCHAIICHA:

- TEXHUYECKUMU CPEICTBAMH 00yUEHUs, CITY>KalIMMHU JJIsl TIPECTaBICHUS y4eOHOH
nHpopManuy O0JIBIION ayTUTOPHH: MYJIbTUMEIUIHHBIME CPEJCTBA XpPAaHEHHUs, IIEpelaun U
npeacTaBiIeHus yueOHoM nHpopmanuu;

- CIIEMAIU3UPOBAHHON MEOEIBIO.

2. YuebHast ayquTOpUs JJIs IPOBEACHUS J1a00paTOpHbIX 3aHATHi «JlabopaTtopus
(bu3HUECKO XUMUW» OCHAIIIEHA JIA0OPATOPHBIM 000pYI0BaHUEM:

- nabopaTopHoe o0opyaoBaHue (YyCTaHOBKA AJI ONpe/IesIeHHe NHTErPAIbHON TEIIOThI
pacTBOPEHUs COJIM; YCTAHOBKA JJIsl ONpeaesieH s Ko UIIMEeHTa paclpeieieHus);

- CIIEMAIU3UPOBAHHON MEOEIIBIO.

3. YueOHast ayaAuTopus AJ1s TPYIIIOBBIX U WHAWBUIYAIBHBIX KOHCYIbTALNH,
TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOUHOM aTTeCTallii OCHAIICHA!

- KOMIIbIOTEpHOM TexHuKo# ¢ maketoM MS Office, ¢ moakioYeHneM K ceTu
«VIHTEpHET» U C IOCTYIOM B 3JICKTPOHHYIO HH(POPMAITHOHHO-00pa30BaTENbHYIO CPEy
YHHUBEPCHUTETA;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

4. IlomemieHue Jy1si CaMOCTOATENIbHON PabOThI OCHAIIEHO:

- KOMIIbIOTEpHOM TexHHuKo# ¢ maketoM MS Office, ¢ moakmoYeHnEM K ceTn
«VIHTEpHET» U C TOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAITMOHHO-00Pa30BaTENbHYIO CPEy
YHHBEPCHUTETA;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

5. Ilomemenue Uit XpaHeHUs ¥ MPOYUIAKTHYECKOTO O0CITYy)KUBAHHSI YIeOHOTO
000py/IOBaHUs OCHAIICHO:

- CHeMATM3HUPOBAHHON MEOEIBIO: CTEIUTIAXKaMH JIJIsl XpaHEHHs yIeOHOTO
o0opymoBaHUs;

-MHCTPYMEHTAMH I PEMOHTa Y4eOHOTO 000PYy/I0BaHUS;

- mKadamMu 1711 XpaHEeHUs] y4eOHO-MEeTOANYECKON TOKyMEHTAIUN 1 MaTepUAIIOB.



Ipuioxenne 1
6 Y4eOHO-MeTOoqMYEeCKOE 0O0ecTIeYeHHe CAMOCTOATEIBLHOM padoThl 00y4YarommXxcst

[To mucnumnmmae «®u3nyeckas XUMHS» HPEAYCMOTPEHA ayAWTOPHAs W BHEAYAMTOPHAsS
caMocCTosTeNIbHas paboTa 00ydJaroIIMXCs.

CamocrositenpHas pabora mo aucuuiuiHe «Pu3myeckas XHMUS», HalpaBlIeHHAas Ha
yriryOJieHUe U 3aKpeIyICHUE 3HAHUI CTYICHTA, Ha Pa3BUTHE NPAKTHYSCKUX YMECHUH, BKIIIOYACT B
ce0s cienyronue BU bl padoT:

- paboTa ¢ JEKIMOHHBIM MaTEpUaIOM;

- U3y4YCHUE TEM, BBIHECEHHBIX Ha CAMOCTOSTEIIBHYIO IIPOPAOOTKY;
- BBIIIOJIHEHUE JOMAITHUX WHINBUIYaIbHBIX 3aJlaHUN;

- IOATOTOBKA K JJA0OPaTOPHBIM paboTam;

- IOJITOTOBKA K SK3aMEHY.

Ilepeuens nabopamophvix pabom

1. Ompenenenrie UHTErpaTbHON TETIOTH PACTBOPEHUS COIU

2. Vzydenue paBHOBECHS PEaKIMH B3aMMO/ICHCTBHSI TBEPIOTO YIIIEpPOa ¢ €ro TUOKCHIOM
3. Tperuii KOMIIOHEHT B ABYXCIOMHOMN KUJIKOCTH

4. ®da30Bble PABHOBECHS B IBYXKOMIIOHEHTHBIX CHCTEMaxX

5. BnwusHue TeMneparypbl Ha CKOPOCTh PEAKIIHH

JOMAIIHEE PACYHETHO-TPA®MYECKOE 3AJIAHUE Nel
«TepmMoauHAMUYeCKUI aHAJIM3 XUMHUYECKUX PeaKkuiin

HccaenoBanue 1

Jliis peakiuy BBIIOJHUTD CIIEAYIOIIEE:
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 Heckonpkumx Temmeparypax,
3HAYEHHS KOTOPBIX 3a/IaI0TCSI TEMIIEPAaTYpPHBIM HHTEPBAJIOM U IIarom temreparyp. [lomydenHsie
3HAYEHHsI 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 — nocrosiHHbIe.

HccaenoBanue 2

2.1. Ucnonw3ys npasuio (a3 ['ub6ca, 115 paccMaTpuBaeMOl CUCTEMBI ONPEACTUTh KOTHUECTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB M YHCJIO CTETICHEW CBOOOIBI.

2.2. Onpenenuth BO3MOKHOE HAIPaBlIEHUE MMPOTEKAHUS MCCIEAYEMOUN PEaKIIMi U PaBHOBECHBIN
coctaB razoBoil (a3l npu pgasnenun (klla) u temmeparype (K). Ilpu pemenun 3amauu
HCIIOIB30BaTh BBIBEJICHHOE B HccienoBaHuK 1 smmnupudeckoe ypasHeHnue InK,=A/T+B wu
JaHHBIE 00 UCXOJIHOM COCTaBe ra30Boi (pa3bl

2.3. YCTaHOBUTH HANpPaABICHHE CMEIEHUS COCTOSHUS PAaBHOBECHUSI PaCCMATPUBAEMOU CHCTEMBI
IpH:

a) YBEIMUCHUU JIaBlIeHUs (TIOCTOSTHHAS TEMIIEpaTypa);

0) yBeTMYEHUU TeMIIepaTyphl (TOCTOSIHHOE JIaBJICHHUE).



Cnucok IK3AMEHAUUOHHDBIX 60NPOCOB.

IS

10.
11.
12.

13.

14.
15.
16.

17.

18.

19.

20.

21.

OcHOBHBIE IOHATHS TEPMOAUHAMUKH.

[TepBbIii 3akoH TepMoauHaMuku. IloHsTHE O TemyoBOM 3(ddekTe, TenaoTsl 00pa3oBaHus,
TOpeHHUsl, pacTBOpEHMs, (Ga30BhIX MpeBpaiieHnid. 3akoH ['ecca. PacueTsl o 3akony I'ecca.
BiusiHue Temiieparypsl Ha TEIUIOBOH AP QEKT.

3akon Kupxroda. Pacuersr TemioBeix a3ddexros mo 3akony Kupxroda.

BTopoii 3aKOH TEpMOAVHAMUKH.

TepmoauHaMudeckue (GYHKUUH, XUMUYECKHH MOTEHIMAN, OOIIME YCIOBHS PAaBHOBECHS
cucreM. Ouepruss ['mbG6ca u sHeprus ['enpbmronpra Kak KpUTEPHUH, ONPEACISAIOIINE
HAIpPaBJICHUE U NIPEAEI IPOTEKAHUS IPOLIECCOB B HEU30JIMPOBAHHBIX CUCTEMAX.

[TonsiTue o ha3oBOM paBHOBECHH, OCHOBHBIE OmpeneneHus (hazoBoro paBHoBecus. [IpaBuiio
¢a3 ['nb6ca, ero npuMeHEHHE.

dazoBoe paBHOBECHE B OJIHOKOMIIOHEHTHBIX CUCTEMAX. VYpaBHeHUe
Knaysuyca-Knaneiipona, pacueTsl OCHOBaHHBIE Ha ’TOM ypaBHEHHUE.

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

Bunbl koHCTaHT paBHOBecus. PaBHOBECHSI B FeTEPOT€HHBIX CUCTEMAX.

BnusiHue TemnepaTypbl Ha KOHCTAaHTY PaBHOBECHS.

Hanpasnenne peakumii B 3aKpbITBIX CUCTEMAX. Y pABHEHHE U30TEPMbI XUMUYECKON PEaKLUU
Bant-T'opda, ee npakruyeckue npuiaokKeHUs. YpaBHEHHE H300apbl-U30XO0Pbl PEAKIHH.
MeTtoapl pacueTa KOHCTaHTbl PABHOBECHS.

ITpaBuiio Jle-1llarense, ero mpakTuyeckoe NpUMEHEHHE. BinsgHue 1aBiaeHus Ha MIOJIOKEHUE
paBHOBecusl. PeanpHble razsl. Onucanue pealbHbIX Fa30B C UCIIOJIB30BAHUEM BHPHAJIBHBIX
ypaBHeHnuid. Temmneparypa bowns. Cmbicn BupuanbHbIX Kod(hdUIMEHTOB. YpaBHEHUE
Ban-nep-Baansca. O¢pdext xoyns — Tommcona. Temmneparypa uHBepcuu. CokuKeHHUE
ra3os.

Omnpenenenue nousaTus “pactsop’”’. CrnocoObl BIpaXKEHUSI COCTaBa paCTBOPOB.

BausiHue paznuuHbIX pakTOpPOB HA PACTBOPUMOCTD.

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

3axonsl Payns u I'enpu. [lapunansHbie MOJISIpHBIE BEJIMUUHBL, UX ONPEICIICHHUE.

CpoiicTBa pa30aBlieHHBIX PAaCTBOPOB HE 3JEKTPOJUTOB. [laBlieHHe mapa Haja pacTBOPOM,
TeMIeparypa KUreHus u 3amep3anusi. OCHOBHBIE MOHATHS XUMUYECKOW KMHETUKH.
CrniocoObl onpenenenus cKopocTH peakuuu. dopmanbHas KHHETHKAa TOMOTEHHBIX PEaKIUi.
3aKkoH JIeHcTBYrOIUX Macc. [lopsakn peakumii M X MOJEKYJSIPHOCTh. Peakuuu mepsoro,
BTOPOTO U N-TO MopsiAkoB. KuHeTnueckue ypaBHeHUS 17151 peaklMid pa3IMyHbIX MOPSAKOB.
ITepuon nonynpeBpaiieHus. KoHCTaHTa CKOpPOCTH pEaKLMM, €€ CBONCTBA, Pa3MEPHOCTH U
onpezneneHus. Meroapl oInpeneneHus Nopsaka peakuuu. [loBEpXHOCTHOE HATsSKEHUE,
METO/bI €0 U3MepeHusi. AJIcopOIus, OCHOBHBIE TIOJIOKEHUS M YpaBHEHHS aZICOPOIUH.
VYpaBuenue ['u60ca. YpaBHenue OPpeitnanuxa. YpaBHeHue JleHrmropa. 3aBUCHMOCThb
azcopOLUU OT TeMIEPATYpPHI.



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, MOKA3aTeJH M KPUTEPHUH
OlLleHUBAHUS:

[IpomexxyTounast —arrectanuss 1O JucUUIUIMHE «Du3nueckass XUMHUS»  BKIIOYAET
TEOPETUYECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHb YCBOCHHS 00yUYaIOUUMUCS 3HAHUI, U
MPAKTUYECKUE 3aJaHMsl, BBISBIISIIONINE CTENEeHb CHOPMUPOBAHHOCTH YMEHUW U BIAJICHUH,
npoBOAUTCA B (hOpMe HK3aMEHa.

DK3aMeH I10 ,Z[aHHOﬁ JUCHUIINIMHE ITPOBOAUTCS B YCTHOﬁ (bopMe 10 5K3aMCHAIIMOHHBIM
6I/IJ'IeTaM, Ka)KI[beI M3 KOTOPBIX BKIKOYACT 2 TEOPCTUUCCKHUX BOIIpOCa U 3a7a4a NI B (bopMe
TECTA.

IToka3aTeu U KpUTEPUHU OLlEHUBAHUS IK3aMeHAa B YCTHOI ¢opme:

— HA OLIEHKY «OTJHYHO» (5 0ayuioB) — o0y4arouiuiics 1eMOHCTPUPYET BBICOKHI YPOBEHBb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTH4YEeCKOe W TIIyOOKOe 3HaHue
yueOHOro Martepuana, CBOOOJHO BBHIMOJHSET MPAKTUYECKHE 3a/laHus, CBOOOJIHO OIEpUpyeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIHSIX OBBIIIEHHON CIIOKHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamna) — oOyyaroluiics JEMOHCTPHUPYET CPEAHH YPOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO IOIMYCKAIOTCS
HE3HAYUTENbHbIE OIIMOKH, HETOYHOCTH, 3aTPYAHECHHUSI IIPH aHATUTUYECKUX OMepalusix, mepeHoce
3HaHUH U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.

— HA OLICHKY «yAO0BJIETBOPUTEIbHO» (3 Oaruia) — o0y4aronuiicss AeMOHCTPUPYET OPOTOBBIN
YpOBEHb C(OPMHUPOBAHHOCTH KOMIIETCHIIUI: B X0JI¢ KOHTPOJIBHBIX MEPONPHUSATHHA JOMYCKAIOTCS
OIIMOKHU, TPOSBISAETCS OTCYTCTBUE OTIENbHBIX 3HAHWW, YMEHMI, HABBIKOB, OOydYaromIuucs
UCTIBITHIBACT 3HAYUTENGHBIC 3aTPYJHEHUS TPU ONEPHPOBAHUN 3HAHUSMH U YMEHUSIMH TPU HX
HEepeHOCce Ha HOBbIE CUTYAIUH.

— Ha OLIEHKY «Hey/10BJIeTBOPUTEIbHO» (2 Oaia) — 00yJarouuiicss He 1eMOHCTPUPYET 3HAHUS
TEOPETUYECKOr0 MaTepHaja, JONyCKaeT CyLIIeCTBEHHble OIIMOKM, HE MOXET IoKa3aTb
MHTEJUICKTYaJIbHBIE HAaBBIKU PEIIECHUS MPOCTHIX 33/1ad.

IToxa3aTeu 1 KpUTEPUHU OLICHUBAHUS JK3aMeHa B BH/ie TecTa:

BOHpOCBI TECTOB OXBATHBIBAKOT BCCh O6’beM H3y‘laeM0ﬁ AUCHUIINIMHBI B COOTBETCTBHUHU C
PIIJI.

- HA OLEHKY «OTJIUYHO» (5 0a/1110B) — 00ydaromuics 1eMOHCTPUPYET BHICOKUH YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
yueOHOro Marepuaina, CBOOOJHO BBIMOJHSET MPaKTUYECKHE 3a/laHus, CBOOOJHO OIEepUpyeT
3HAHUSAMHU, YMEHUSIMH, IPUMEHSIET UX B CUTYallUSX MOBBIIIEHHOHN CI0HOCTHU, YTO COOTBETCTBYET
pe3ynbpTaTy TecTupoBaHus 75% u 0oJiee;

- HAa OLIEHKY «xopomo» (4 0ajua) — oOydarouuiicss 1eMOHCTPUPYET CPeIHUN YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIE 3HAHMS, YMEHHS OCBOEHbBI, HO JIOIYCKAIOTCS
HE3HAYUTENbHbIE OIIMOKH, HETOYHOCTH, 3aTPyJHEHUS IIPU aHATUTUYECKUX ONepanusix, NepeHoce
3HAaHMM M YMEHUN Ha HOBBIE, HECTAaHAAPTHBIE CUTYallUH, YTO COOTBETCTBYET pPE3YJbTaTy
tectupoBanus 60 -74 %o;

- HA OLEHKY «YAOBJIETBOPUTEJbHO» (3 0Oaja) — oOydaromuiics JE€MOHCTPUPYET
MOPOTOBBIM YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMH: B XOJi€ KOHTPOJIbHBIX MEpPONPHUATHN
JIOMYCKAIOTCS OLIMOKM, MPOSIBISETCSI OTCYTCTBHE OTAEIbHBIX 3HAHUM, yMEHUI, HaBBIKOB,
00yYaroImuiCcsl UCTBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHS IPH ONEPUPOBAHUHM 3HAHUAMHU U
YMEHMSIMU NIPU UX IEPEHOCE HA HOBBIE CUTYALlUHU, YTO COOTBETCTBYET PE3YJIbTATy TECTUPOBAHUS

50 - 59 %;



- HA OLIEHKY «HEY/OBJIETBOPHUTEJILHO» (2 0aja) — oOydyarouuiicss He TEMOHCTPUPYET
3HAHMUSI TEOPETUYECKOr0 MaTepuana, JOIMYCKaeT CYIIECTBEHHBIC OIMUOKH, HE MOXKET MOKa3aTh
WHTEJUICKTYaJIbHBIE HABBIKM PELICHUs MPOCTBIX 3a7ad, YTO COOTBETCTBYET pE3YJbTaTy
tectupoBanus Mmenee 50 %0.



