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JIner akTyanusanuu padoyeil nporpaMmsl

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

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

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalTypruu U XUMHYECKUX TEXHOJIOTHI

IIporokom ot 20 . Ne

3aB. kadeapoii A.C. YapquKo

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl MeTauTypruu i XUMUYECKHX TEXHOJIOTUI

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

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
yueOHOM rojty Ha 3aceqaHnu Kadeapsl MeTamuryprud 1 XUMHUECKUX TeXHOJIOTHIA

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




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

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

JTOCTHKEHHE BO3MOXXHOCTH OIKCHIBATh BPEMEHHOM X0JI XMMHUYECKUX (PU3UKO-
XMMHUYECKHX MPOIECCOB HA OCHOBE UCXO/IHBIX CBOMCTB CUCTEM U BEIIECTB UX
COCTaBJISIOUINX, a TAK)KE KOHEUHBIN Pe3yIbTaT COOTBETCTBYIOIIUX IPOIECCOB.

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

Jucuummna Ousnyeckas XMMUAS BXOJIUT B 0053aTENIbHYIO YacTh y4eOHOTO TIaHa
00pa3zoBaTeNbHON MPOTPAMMBI.

Jis M3y4eHus JUCUUIUIMHBI HEOOXO0AMMBI 3HAHUS (YMEHUS, BIIaICHUS),
copMUpPOBAaHHBIC B PE3YJIbTATE H3YUYCHHS AUCIUILINH/ TPAKTHK:

OO1mas 1 HeopraHu4ecKast XUMUS

HNudopmarnka u nHGOpMAITHOHHBIE TEXHOIOTUN

®dusuka

3HaHus (yMEHUs, BIIAJICHUS ), TOTYYCHHBIC TP U3YYSCHUH JAHHOW TUCIUATUTAHBI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIUTUTHH/TIPAKTHK:

Marepuanosenenue

AHanm3 4uciaoBoil nHpopMauu

MopenupoBaHue MPOLECCOB U OOBEKTOB B METAJUTYPTUH

TexHosorus Mpon3BOICTBA KOKCa

dusznyuecKkas XuMUs MUPOMETATUTYPIHYECKUX MPOIIECCOB

3 Komnerenuuu ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHusl

B pesynbrare ocBoeHUs AUCUUIUIMHBL (MOAYsl) «Dusndeckas XuMus»
oOyuaroluiics 10JKeH 001a1aTh CIEAYIOIMMU KOMIETEHIIUSMHU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTop JAOCTHIKCHUA KOMIICTCHIINN

OIIK-1 CnocobeHn pemaTh 3a1a4u TPOPEeCCHOHATEHOMN ACSITEIBHOCTH, TPUMEHSIST METO/IbI
MOJICTTUPOBAHUS, MATEMAaTHICCKOTO aHAJIN3a, €CTECTBEHHOHAYYHBIC H OOIICHHKCHEPHBIC
3HAHUA

OIIK-1.1 Hcrnonb3yeT eCTECTBEHHOHAYYHBIE 3aKOHBI U IIPUHLIUIIBI IIPU PELLIEHUH
IIPAaKTHUYECKUX 3a/1a4

OIIK-1.2 PemraeT craniapTHble npodeccroHaIbHbIE 3a/1a41 C IPUMEHEHUEM
0OIIeNHKEHEPHbIX 3HAHUH

OIIK-1.3 [IpumeHnsieT MeTOABI MOAECIMPOBAHNS U MATEMATHYECKOTO aHAJIN3a JJIs
penIeHus 3a/1a4 TEOPETUUECKOTO U NPUKJIIAJHOTO XapaKkTepa




4. CTpykTypa, 00b€M U copepkaHue JUCUUILIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eauHuI] 144 akaja. yacoB, B TOM

HHUCJIIC:

— KoHTaKkTHas pabora — 106 akan. yacos:
—aynurtopHas — 102 akaj. 4yacos;

— BHeayAuTOpHas —4 aKaj. 4acos;

— caMmocTosTeNbHas paboTa — 2,3 akajl. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas g o
o KOHTaKTHas paboTa E z dopma Tekymero
N B aKaJl. 4acax o X Bu KOHTPOJISI
Pazmen/ Tema 3 ( A ) == A . P Kon
g 3 © | caMOCTOsATENbHOH |  ycneBaeMoCTH U
JACIATUTAHBL 5 g = . | xommerenn
O g 5 paboThl MPOMEXYTOYHOM
b mab. | mpakT. [ =& arTecTaluu
CK. < <
3aH. 3aH. | O &
1. Paznen 1. IlpeaMeT u METOIBI,
MIOHSATHS U 3a/1a9¥ HPU3MIECKOH
XUMHUH
ITogroroska k
nabopaTopHO
pabote Nel,
pabora ¢
6ubmuorpaduuec
1.1 Xumnueckas KHUM MaTrepuaiam, JlaGopaTopHas OIIK-1.1,
TEPMOJUHAMHUKA. 3aKOHBI 2 6 2 6 IMOJrOTOBKA K pabota Nel, OIIK-1.2,
TEPMOJUHAMHUKH. BeImoHeHuto PI'P YCTHBIH Ompoc. OIlK-1.3
Nel
«Tepmonunamuue
CKUH aHamu3
XUMHYECKUX
peaxiuin
Hroro no pazzneny 6 2 6
2. Paznen 2. Xumnueckoe u
(a3oBoe paBHOBeECHE
2.1 Koncranra IToaroroBka k
N JlaGoparopHas
XHUMHYECKOTO PaBHOBECHS, nabopatopHoi
N pabota Ne2,
€e CBOMCTBa, CIIOCOOBI pabote Ne2, CTHBLH OIDOC
BEIpakeHust. HampaBnenue pabora c }c] aua PFPFJ)\J‘O 1’ OIIK-1.1,
TIPOLIECCOB B 2 8 12 8 2 6ubnuorpaguaec A - OIIK-1.2,
«Tepmoguaamuuec
H30TEPMHUYECKUX YCIOBHSIX, KHM N OIIK-1.3
KU aHan3
n3oTepMa peakiuu BaHt- MarepuagaMi.
XUMHYECKUX
Todda. YpaBuenue IMonroroBka k .
peakiuii»
n300apbl peakium. otuery o PI'P 1.
HWroro no pazaeny 8 12 8 2
3. Paznen 3. TepmoauHamuyeckas
TEOpHsI PaCTBOPOB
3.1 CriocoObI BbIpaKeHHUs IToaroroBka k JlaGopartopHas OIIK-1.1,
COCTaBa pacTBOPOB. 2 6 6 6 nabopaTtopHoOi pabota Ne3, OIIK-1.2,
WneanbHble, pealbHble pabote Ne3, YCTHBII OIPOC OIIK-1.3




pacTtBopsL. 3akoH Payms,

pabota ¢

6ubnuorpagpuaec
3aKk0H [ eHpH.DKCTPaKIHs U KHI?VICI)
3aKOH pacIpeielIeHHs. MaTepuanamu
Htoro mo pasneny 6 6 6
4. Paznen 4. luarpaMMsl
COCTOSIHUSI JIBYXKOMIIOHEHTHBIX
CHCTEM
IloaroroBka k
4.1 IIpaBuio ¢a3. CnocoOst nabopaTopHO’
MOCTPOEHHUS UArpaMm pabote Ne4, Jlab6opaTopHas OIIK-1.1,
cocrosiHus. THITBI AUarpaMm 6 8 8 pabora ¢ pabota Ne4, OIIK-1.2,
COCTOSIHUSI IBOWHBIX oubnuorpagpuiec YCTHBIH ONpPOC. OIIK-1.3
CIIJIABOB. KUM
MaTtepHaIaMu
HWroro no pazaeny 6 8 8
5. Pa3gen 5. Xumndeckas
KHHETHKA
5.1 OcHOBEI hopMabHOM MoMroToBKa K
KUHETHUKU. 3aKOH A .
. nabopaTopHOH
JeHCTBYIONINX Macc, pabore Ne5 OIK-1.1
OHCTaHTa CKOPO = . .
Ke:KTI/I}I/IIT o8 I::BI())ﬁCcTTI;a 8 6 6 0,3 pabora c YcTHbIi onpoc OIlK-1.2,
peaxtm, ’ 6ubnuorpagpuiec OIIK-1.3
ompeneneHue. Peakuuun -
Pa3IMYHBIX MOPSIKOB, UX MATePHATAMY
KUHETHKA. P
HWroro no pazaeny 8 6 6 0,3
Hrtoro 3a cemecTp 34 34 34 2,3 9K3aMeH
HWroro no aucumruinHe 34 34 34 2,3 9K3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

OO6pa3zoBarenbHbIe TEXHOJIOTHH — 3TO LEJIOCTHAS MOAETh 00pa30BaTEIbHOTO
mporecca, CHCTEMHO ONPEACISIONIas CTPYKTYPY B COJIepKaHHe ACITEIbHOCTH 00X CTOPOH
3TOTrO mpouecca (penojaBatess U CTYACHTA), UMEIOIIas IEeJIbI0 TOCTHKECHUE TNIAHUPYEMBIX
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
MMOHUMaHHH SIBJISIFOTCS:

— JIeTaJIbHOE ONKCaHue 00Pa30BaTEeNbHBIX LIEICH;

— MOATAITHOE ONKCaHKe (IPOEKTUPOBAHKE) CIIOCOOOB JOCTIKEHHS 3a/IaHHBIX
pe3yJIbTaTOB-UENEH;

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

— rapaHTUPOBAHHOCTH JJOCTUTAEMBIX PE3YJIbTATOB;

— BOCIIPOM3BOJIMMOCTH 00pa30BaTEIHLHOTO MTPOIIEcca BHE 3aBUCIMOCTH OT MacTepCTBa
IpenoaBaTes;

— ONTUMAJILHOCTB 3aTPAauMBAEMBIX PECYPCOB H YCHIIUH.

Peanusanus KOMIETEHTHOCTHOTO MOX0/Ia MIPEIYCMaTPUBAET HCIIOJIb30BaHHE B
y4eOHOM Iporecce aKTUBHBIX M MHTEPAKTUBHBIX ()OPM MIPOBECHHUS 3aHIATUI B COYETAHUH C
BHEAYIUTOPHOW paboToii ¢ 1enbio (POPMHUPOBAHUS M PA3BUTHS TPOPECCHOHATBHBIX
HaBBIKOB.

TpanunmonHsie 00pa3oBaTeIbHBIE TEXHOIOTUN OPUEHTHPYIOTCS HAa OpraHU3aINI0
00pa3oBaTeNBHOrO MPOIIEcca, IPEANOIATaONIYI0 IPSMYIO TPAHCIISAIUIO 3HAHHI OT
IpenoaaBaTess K CTYACHTY (IPEUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIBHO-
WUTIOCTPATUBHBIX METOAOB 00y4eHus1). YueOHast AesTeIbHOCTh CTYJIeHTa 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 M HH(POPMALIMOHHBIMU 00BEKTaMHU, SKCIIEPUMEHTaNIbHAs paboTa ¢
aHaJIOTOBBIMH MOJIEJISIMU PEAIbHBIX 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-MeTOaM4UecKoe M HH(POpMALMOHHOE 00ecnieYeHHe U CHMILINHBI

a) OcHoBHas JIuTeparypa:

1.bokmreitn b. C. dusnueckas XUMUs: TEPMOJIMHAMUKA U KHHETUKA [ DIEKTPOHHBIN
pecype] : yue6noe nocobue / b. C. boxmreitn, M. Y. Mennenes, 1O. B. [loxBucueB. —
DnekTpoH. nadH. — Mocksa : MUCHC, 2012. — 258 c. — Pexum gocrymna:
https://e.lanbook.com/book/47443

0) JJonosiHuTebHAS JUTEpaATYpA:


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

1. Xumudeckasi KHHETHKA U aJICOPOIIHS : METO/. YKa3aHUs I CTYJEHTOB 10
mucturinae "®dusndeckas xumus” / [3. B. dwoasauna, C. I1. Kinoukosckuii, H. 1O.

CeunukoBa u j1p.] ; MI'TVY. - Marauroropck : MI'TVY, 2013. - 1 31€KTpOH. OIT. 1UCK
(CD-ROM). - URL.: https://host.megaprolib.net/MP0109/Download/MObject/278 . - Teker :
JJIEKTPOHHBIN.

2.CreunukoBa H. 0. ®a3oBsie auarpamMmel : yaebHoe mocobue [ams By3os] / H. 1O.
Cseunukosa, C. B. IOauna ; MarHuTOropckuii rocy1apcTBEHHbIA TEXHUYECKUI
yauBepcuteT uM. I'. . Hocosa. - Marautoropck : MI'TY um. I'. U. Hocoga, 2023. - 1 CD-
ROM. - 3aru. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/21184 . - ISBN 978-5-9967-2718-6.
- Tekcer : 371eKTPOHHBIM.

3.I'opmikos, B.1. OcHoBbI pusnueckoii xumuu : yuebnuk / B.W. ['opmkos, N.A.
Ky3znenoB. — 6-¢ u3n1. — Mocksa : JlJaboparopwus 3nanwmii, 2017. — 410 ¢. — ISBN 978-5-
00101-539-0. — Tekcr : 3nekTpoHHBIH // JIaHb : AIEKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/97412

4. TToBepxHOCTHBIE sIBICHUS. AncopOuus : yueoHoe mocoome / A. H. Cmupnos, H. 0.
Cgeunnkona, C. B. IOauna, 3. B. {ronpauna ; MI'TVY. - Marautoropck : MI'TY, 2017. -1
anekTpoH. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1959 . - ISBN 978-5-9967-0966-3.

- Tekcr : 371eKTPOHHBIM.

B) MeToanueckue yKazaHusi:

1. JTabopaTopHbIN TPAKTUKYM 10 (PU3HUUECKON XUMHUHU : YI€OHO-METOAMUECKOE
nocobue / A. H. Cmupsaos, H. 0. Ceeunuk, C. B. FOnuna, 3. B. [Tronpauna ; MI'TY. -
Maruurtoropck : MI'TY, 2017. - 1 anektpon. ont. nuck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20641 . - TekcT : AIEeKTPOHHBIN.

r) [lporpammuoe odecnieuenne u UnTepHeT-pecypcebi:

IIporpammHuoe odecnieuenune

Haumenosanue .
o Ne norosopa Cpok nieficTBUS TULIEH3UN
7Zip CBOOOJIHO pacmpoCTpaHsieMoe 06eccpodHo
FAR Manager CBOOOJIHO pacmpoCTpaHsieMoe 06eccpodHo

IIpodeccnonanbubie 0a3bl JAHHBIX 1 HH(POPMALMOHHBIC CIPABOYHbIC CHCTEMBbI

HasBanwue kypca CchlIIKa

HaHI/IOHaJ'H)HaSI I/IH(i)OpMaIII/IOHHO-aHaJ'II/ITI/I'-IeCKaSI URL:

cucreMa — POCCHUICKMH HWHAEKC HAy4YHOI'O . ) ]
a v https://elibrary.ru/project risc.asp
HI/ITI/IpOBaHI/ISI

denepanpHOE TOCYIapCTBEHHOE OIOIKETHOE
yupexaenue «DenepanbHbIil HHCTUTYT URL: http://www1.fips.ru/
POMBIIICHHOW COOCTBEHHOCTHY

DneKkTpoHHbIe pecypcbl oubmunorexku MI'TY um.

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

9 MaTtepuajibHO-TeXHHYECKOe o0ecreyeHne TUCUUIINHDBI (MOLYJIs1)

MaTepHaHBHO-TCXHquCKOG obecneyeHne JUCIHHUIIIIMHBI BKIIIOYACT:


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
http://www1.fips.ru/
https://host.megaprolib.net/MP0109/Web

1. YueOHast ayuTopust sl IPOBEACHMS 3aHATHI JTEKIIMOHHOTO THIIA OCHAIIICHA!

- TEXHUYECKAMU CPEICTBAMH OOYUEHUS, CITY KAIIMMHU 151 TIPEICTABICHUST YIeOHOU
nHpopMaIKy OOJIBIION ayTUTOPHH: MYJIbTHMEIMIHHBIME CPEJCTBA XPAaHCHUS, TIEPEIavun U
MpeACTaBICHUS yueOHOM HHPOpMAIIHH;

- CHICIMATM3UPOBAHHON MEOEIIBIO.

2. YueOHast ayJuTOpus IS IPOBEJICHUS J1a00OPATOPHBIX 3aHsATHH «Jlaboparopus
(bU3NYeCKoil XUMHI» OCHAIICHA JTA00OPATOPHBIM 000y IOBAHUEM:

- 1aboparopHoe 00opyoBaHKE (YCTaHOBKA JUISI OTIPEICIICHUE HHTETPAIbHON TETUIOTHI
pacTBOPEHUS COJIM; YCTAHOBKA ISl ONIpeIesIeHUs] KO QUITMEHTA pacTIpeIeICHNUs );

- CHICIMAIM3UPOBAHHON MEOEIIbIO.

3. YueOHas ayaAuTopus sl TPYIIIOBBIX M WHAWBUIYAIBHBIX KOHCYJIbTAIINH,
TEKYILETr0 KOHTPOJISA U IIPOMEKYTOYHOHN aTTECTAlluU OCHAIICHA:

- KOMITbIOTEpHO# TexHHKOH ¢ makerom MS Office, ¢ moakiroueHreM K ceTu
«MIHTEpHET» U C IOCTYIIOM B 3JICKTPOHHYIO HH()OPMAIMOHHO-00pPa30BaTEIBHYIO CPEILy
YHUBEPCUTETA;

- CICIMATM3UPOBAHHON MEOEIIbIO.

4. [TomereHue JIIsl CAMOCTOSITEIIBHON paOOThI OCHAIIEHO:

- KOMITbIOTEpHO# TexHHKOH ¢ makerom MS Office, ¢ moakiroueHreM K cetu
«MIHTEpHET» | C IOCTYIIOM B JIEKTPOHHYIO HH()OPMAIMOHHO-00Pa30BaTEIBHYIO CPEILy
YHUBEPCUTETA;

- CHICIMAIM3UPOBAHHON MEOEIIbIO.

5. Ilomerenue i XpaHeHUs ¥ MPOMUIAKTHYECKOTO 00CITY)KUBAHHSI YUeOHOTO
000pyI0BaHUs OCHAIICHO:

- CHICIMATM3UPOBAHHON MEOEIIBbIO: CTEIUIAKAMHU JIJIsl XpaHEHHSI y4eOHOTO
00opynoBaHUs;

-MHCTPYMEHTaMHU JIJIsl peMOHTa y4eOHOTo 000pYI0BaHMUS;

- mkadaMu 171 XpaHeHus: y4eOHO-MEeTOANYECKON JOKYMEHTAIlMA U MaTepUasoB.



IIpuiaoxkenue 1
6 YueOHO-MeTOHYECKOe o0eclieyeHrne CaMOCTOSATEeIbHOI padoThl 00y4aroIMXCs

ITo mucnmmmHe «®Pusudeckas XUMUs» NPELyCMOTPEHA ayJUTOPHAs U BHEAYAUTOpHAs
caMocCToATeNbHAs PadoTa 00yJarOIIHXCsL.

CamocrositenbHas pabora mo aucuuiuinHe «®Du3nueckas XHMUs», HalpaBICHHAs Ha
yriryOieHue 1 3aKkperieHue 3HaHUH CTYIEeHTa, Ha pa3BUTHE MPAKTHUECKUX YMEHUH, BKIIIOYAET B
cels cremyronye BUabl padboT:

- paboTa C JEKIMOHHBIM MaTepHaJIOM;

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

- IOJITOTOBKA K JJa00paTOpHBIM padoTam;

- HOATOTOBKA K IK3aMEHY.

Ilepeuens nabopamopnuix padbom

1. OnpeneneHue UHTErPATBLHON TEIUIOTHI PACTBOPEHUS COJIU

2. JlaBieHHE HACBIIEHHOTO Mapa U TEIUIOTA UCIIAPSHUS YUCTOU KUJIKOCTH

3. TpeTuit KOMIIOHEHT B IBYXCIOWHOM KUKOCTH

4. TloctpoeHue quarpaMMbl COCTOSIHHS JIByXKOMIIOHEHTHON CHCTEMBI C SBTEKTUYECKUM
MpeBpaIllCHUEM

JOMAIIIHEE PACYHETHO-TPAOUYECKOE 3AZJAHUE Nel

«TepMoauHAMUYECKNH aHAJIN3 XUMHUYECKUX PeaKkmuiin»

HUccaenoBanmue 1

JInst peakiiuy BBINOJHUTD CIIETIYIOIIEE:
1.1.CocTaBuTh ypaBHEHHE 3aBUCUMOCTH OT TeMIIEpaTyphl BETUYHHBI TEIUIOBOTO dddekra \H® =
f(T) u usmenenus sutpornun AS°; = f(T).
1.2.Boruncauts BenuduHbl ACp, aAH®: | AS°;, AG°: u InK, mpu Heckodbkux Temmeparypax,
3HAUEHUS KOTOPBIX 33JIAIOTCS TEMIIEPATyPHBIM HHTEPBAIIOM U IIaroM temrepatyp. [lonydeHHbIe
3HAYEHHsI HCIIOJIb3YIOTCS P NOCTpoeHuHU rpadukoB B koopanHaTtax aCp—T; AH —T; AS% —T;
AG°% —TunInK, - 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, 11 paccMaTpuBaeMoOl CUCTEMBI OIPEIEIUTh KOJINYEeCTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB M YHCIIO CTETIEHEH CBOOOIBI.

2.2. Onpenenutbh BO3MOKHOE HAIIPABJIEHUE MTPOTEKAHNS UCCIEAYEMOM PEAKIIMM U PAaBHOBECHBIN
coctaB razoBoil (a3l npu gasBnenun (klla) u temmeparype (K). Ilpu pemenun 3amauu
HCIOIB30BaTh BBIBEJICHHOE B HccienoBaHuu 1 smmupudeckoe ypaBHenue InK,=A/T+B u
JIaHHBIE 00 UCXOJTHOM COCTaBE ra30BoM (pa3bl

2.3. YCTaHOBUTbH HAIpaBICHHE CMEILIEHUS COCTOSHUS PAaBHOBECHUS pacCMAaTPUBAEMOM CHCTEMBI
pu:

a) YBeTMUEHUH JIaBJICHUS (TIOCTOSIHHAS TEMIIEpaTypa);

0) yBeJIMYEHUH TeMITEpaTyphl (IIOCTOSTHHOE J1aBJICHUE).

Cnucok 6onpocog 01 ycmHuoz20 onpoca:

1. OcHOBHEBIE MOHATHS TEPMOIUHAMUKH.
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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 dexToB no 3akony Kupxroda.

BTopoi1 3aKOH TEpMOAVHAMUKH.

TepmoauHaMuyeckue (QyHKUUM, XMMHUYECKMH NOTEHLMaN, OOIIME YCIOBHS PAaBHOBECHS
cucreM. OuHepruss ['m66ca u sHeprus I'enpbmronbpra Kak KpUTEPUH, ONpEAEIISAIOIINE
HaIPAaBJICHUE U NIPEAEI IPOTEKaHUs MPOLIECCOB B HEU30JIMPOBAHHBIX 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 JEHCTBYIOLIIMX Macc (TEPMOAMHAMUYECKUN).
KoHcTaHTa XMMHYECKOrO paBHOBECHSI.

Buael koHCTaHT paBHOBeCHs. PaBHOBECHS B TETEPOIr€HHBIX CUCTEMAX.

Bnusinue teMmnepaTypsl Ha KOHCTaHTY PaBHOBECHS.

Hanpasienue peakuuii B 3aKpbIThIX CUCTEMaX. Y PaBHEHHE U30TEPMbl XMMUUYECKOM peaKklun
Bant-Todda, ee mpakruueckue NpuiIoKeHHS. YpaBHEHHE H300apbI-M30XOPHI PEAKIUH.
MeTto/1bl pacueTa KOHCTAHTbI PABHOBECHSL.

[IpaBuno Jle-lllarenbe, ero mpakTU4eCKOe NpUMEHEHUE. BiausHue n1aBieHus Ha MOJ0KEHUE
paBHOBecusl. PeanbHble ra3pl. OnucaHue peanbHbIX Ta30B C UCIOJIB30BAHUEM BHPHUAIbHbBIX
ypaBHeHui. Temmneparypa boiuig. Cwbicn BHUpHATIbHBIX KO3((UIMEHTOB. YpaBHEHUE
Ban-nep-Baansca. O¢dexr xoyns — Tommcona. Temmeparypa uHBepcuu. CoxknxeHne
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 MONspHBIE BEIMUUHBL, UX ONPEEICHUE.

CpolicTBa pa30aBiIeHHBIX PAacTBOPOB HE AJIEKTPOJIUTOB. JlaBieHue mapa HajJ pacTBOPOM,
TEMIIEpAaTypa KUIIEHUA U 3aMep3aHusi. OCHOBHBIE TOHATHS XUMUYECKOW KMHETUKH.
Crioco0b! onpeziesieHus CKOPOCTH peakiuu. dopManbHas KUHETHKA TOMOTE€HHBIX PEaKIUH.
3akoH aeWcTByromMx macc. Ilopsaku peakuuil U MX MOJEKYJIsIpHOCTh. Peakiuu nepsoro,
BTOPOTO U N-TO NOPsAKOB. KnHeTHueckue ypaBHEHU 1711 peaKLIUK Pa3IMYHBIX MOPSIKOB.
ITepuon nmomynpeBpaiieHus. KoHcTaHTa CKOPOCTH peakiiu, €€ CBOMCTBA, pa3MEPHOCTH U
onpezeneHus. MeToabl ompeaeneHus Mopsiaka peakuud. lloBepXHOCTHOE HaTSKEHHE,
METO/Ibl €r0 U3MEpEeHUs. AJICOPOIHS, OCHOBHBIE TIOJIOKEHUS U YPAaBHEHUSI aICOPOIIIH.



IIpuaoxenne 2

OueHovHbIe CpeACTBA /1JIsl MPOBeAeHUs] IPOMEKYTOUHOI aTTeCTAlUH

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 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
(TepmoanHamuueckuit). KoHcTaHTa XMMUYECKOTO paBHOBECHSI.

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 peakuuid B 3aKpBHITBIX CHCT€Max. YpaBHEHHE U30TEPMbl XUMHUUECKOM
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 BEIPaKEHUS 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 ¢ MPUMEHEHHUEM OOIIEUHKEHEPHBIX
3HaHUH

1./IBa rpamma Bo3ayxa M300apHO HArpeBarOT OT HYJSA 10 OAHOTrO Trpamayca Llenscust 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  YCJIOBHUSAM, B  COCTOSIHME, COOTBETCTBYIOIIEE
cTaHmapTHbIM ycnoBusM, ecnu Cp = 7/2 R. Oxapakrepusyiite crnocoObl mepenadyu
B3aWMHOTO BJIMSIHUSI aTOMOB B OPTaHUYECKUX MOJIEKYJIaX.

3. B razosoii cmecu, cocrosmeit u3 CO, H,O, Hy u CO, , rae kaxmoro rasa ObII0 B3STO 110

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

coctostHUM paBHOBecHs paBHO 0,16. HaliTu KOHCTaHTY paBHOBECHS pEaKLUH.
4. ITpu cuHTe3e ammuaka npotekaet peakuusi: 3Hyr + Nory = 2NHs(. IIpu 298 K nms 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 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, rtne 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 HalpaBiIeHHE MPOTEKaHUs HCCIEAYyeMON peakuuu Hu
paBHOBECHBIN cocTaB Ta3oBod (a3el mpu naeneHuu (klla) u temmneparype (K). IIpu
pEeLIeHUH 337]a4yl NCII0Ib30BATh BHIBEACHHOE B HCCIIEIOBAHUN | SMIIUpHUYECKOE YpaBHEHHE
InK,=A/T+B u nanHble 06 HCXOAHOM COCTaBe ra30Boi (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) Ilopsinoxk mnpoBedeHUs TNPOMEKYTOYHON aTTecTalluU, MOKA3aTeJH M KPUTEPHUH
OlLleHUBAHUS:

[IpomexyrouHas arrecrauus 10 JucuMIuIMHE «@Pu3Hyeckas XHUMHA» — BKIIOYAcT
TEOPETUYECKHE BOTPOCHI, TO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUSI 00YUAIOIIUMUCS 3HAHUH, U
IPAaKTUYECKUE 3a/laHusl, BBIABIAIOIIME CTENEHb C(OPMUPOBAHHOCTH YMEHUI U BIaJeHUH,
IpOBOJIUTCA B (hOPME IK3aMEHA.

DK3aMeH II0 ,HaHHOﬁ JAUCHUIITIMHE IIPOBOAUTCA B YCTHOﬁ (bopMe 10 S5K3aMCHAlLlMOHHBIM
6I/IJ'IeTaM, Ka)K,I[beI M3 KOTOPBIX BKIHOYACT 2 TEOPECTUUCCKHX BOIIpOCa U 3ajayda.

Ioxa3arenu u KPUTECPHUHA OLICHUBAHUSA IK3aMeEHaA:

— Ha OLCHKY «OTJIMYHO» (5 0ayuioB) — oOyyarommiicss AEMOHCTPHPYET BBICOKHI YpOBEHBb
c(OPMHPOBAHHOCTU KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMAaTH4YeCKoe U INIyOOKoe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBINONHAET NPAKTHUYECKUE 3aJaHMs, CBOOOIHO ONEpUPYET
S3HAaHUAMU, YMCHUSAMHU, [IPUMCHACT UX B CUTyallUAX MOBBIIIIEHHON CI0KHOCTH.

— Ha OICHKY «Xxopomo» (4 Oamia) — oOy4aroImMiics JEMOHCTPUPYET CPEIHHI YpPOBEHb
c(OPMHUPOBAHHOCTH KOMIICTCHIIMH: OCHOBHBIC 3HAHMS, YMCHHS OCBOCHBI, HO JOIMYCKAIOTCS
HE3HAYUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA TP aHAJIMTUYCCKUX OIICpalusix, IICPECHOCC
3HAaHUU U YMGHI/II?I Ha HOBBIC, HCCTAHAAPTHBIC CUTYAallNH.

— HA OLICHKY «yAO0BJIETBOPUTEIbHO» (3 Oaruia) — o0y4aronuiicss AeMOHCTPUPYET HOPOTOBBIN
YpOBEHBb CHOPMUPOBAHHOCTH KOMITETEHITHI: B X0JI¢ KOHTPOJILHBIX MEPONPHUITAN JOMYCKAIOTCS
OIIMOKHU, TPOSBISAETCS OTCYTCTBHE OTICNIbHBIX 3HAHUM, YMEHUN, HABBIKOB, OOYyYarolIUiCs
WCIIBITHIBACT 3HAUYUTEIIbHBIC 3aTPYJHEHUS MPU ONEPUPOBAHUM 3HAHUSIMU M YMEHUSMH IPU HUX
MEPEHOCE Ha HOBBIE CUTYaLIUU.

— Ha OLICHKY «HEeY/10BJIETBOPUTEIbHOY» (2 6aia) — o0ydaronuiicss IEMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, I0MyCcKaeT CyleCTBeHHbIC OMMOKH, HE MOXKET MOKa3aTh
HHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.

— Ha OLICHKY «HeY/JA0BJIeTBOPUTEILHO» (1 6ai) — oOyJaronuiics He MOXKET MOKa3aTh 3HAHUS
HA YpPOBHE BOCHpPOM3BENEHHUS W OOBSCHEHHS HHPOpPMAIMK, HE MOXET T0Ka3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PEIIEHUS TPOCTHIX 3a/1au.

OK3aMeH 10 JaHHOW JMCUMIUIMHE MpPOBOJUTCS B (opMe TeCTHPOBAHUS.
DKk3aMeH B (opMe TeCTUPOBaHUS (B BUJE KOMIBIOTEPHOI'O TECTUPOBAHUS) BKJIIOYAET TECTOBBIE
3aaHus (BOMIPOCHI U (WJIM) 33/1a4H 110 BCEMY KypCy JUCLUIUIMHBI).

IToxa3zatenu u KPUHTECPHUHA OLICHUBAHUSA IK3aME€HA B BUIAC TECTaA:

- HA OLEHKY «OTJIUYHO» (5 0a/1110B) — 00yJaromuics 1eMOHCTPUPYET BHICOKHI YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHYecKoe U TJIyOOKoe 3HaHue
y4eOHOTro MaTepuasia, CBOOOJHO BBIMOJHAET MPAKTHUECKUE 3aJaHHsl, CBOOOIHO ONEpUpYyeT
3HAHUSAMHU, YMEHUSIMH, IPUMEHSIET UX B CUTYallUSX MOBBIIIEHHOHN CI0HOCTHU, YTO COOTBETCTBYET
pe3ynbpTaTy TecTupoBaHus 75% u 0oJiee;

- HA OLIEHKY «Xopouio» (4 0ajuia) — oOy4aromuiicss TEMOHCTPUPYET CPEIHUN YpPOBEHB
c(OpMHUPOBAHHOCTH KOMITETEHIMI: OCHOBHBIE 3HAHMS, YMEHHS OCBOEHbBI, HO JIOIYCKAIOTCS
HE3HAYUTENbHbIE OIIMOKH, HETOYHOCTH, 3aTPyJHEHUS IIPU aHATUTUYECKUX ONepalusix, nepeHoce
3HaHUW W YMEHUIl Ha HOBBIC, HECTaHIAPTHBIE CHUTYallUH, YTO COOTBETCTBYET pE3YyJbTaTy
tectupoBanus 60 -74 %o;

- HA OIIEHKY «YyJI0BJIETBOPUTEILHO» (3 0amia) — oOydJaroniuiics IeMOHCTPUPYET
MIOPOTOBBIM YpPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIMH: B XOJI¢ KOHTPOJIBHBIX MEpONPHUATHN
JOMYCKAlOTCA OIIMOKH, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHHI, HAaBBIKOB,



OOyJaromIMiCs HWCIBITHIBAET 3HAYUTENbHBIC 3aTPYAHCHUS TPU ONEPUPOBAHUU 3HAHHUSIMH U
YMEHMSIMH TIPU UX TIEPEHOCE HAa HOBBIE CUTYAIIMH, YTO COOTBETCTBYET PE3yJIbTAaTy TECTUPOBAHUS
50 - 59 %;

- Ha OIEHKY «HEeY/J0BJIETBOPUTEIBLHO» (2 0asia) — oOydaromuiicss He AEMOHCTPUPYET
3HAHUS TEOPETHYECKOro MaTepuania, JOMYCKaeT CYIIECTBEHHbIC OIIMOKH, HE MOXET MOoKa3aTh
WHTEJUICKTYaJIbHBIE HABBIKM PELICHUs MPOCTBIX 3a7ad, YTO COOTBETCTBYET pE3YJbTaTy
tectupoBanusi meHee 50 %0.



