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JIner akTyanusanuu padoyeil nporpaMmsl

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

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

PaGouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanmszanuu B 2028 - 2029
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalTypruu U XUMHYECKUX TEXHOJIOTHI

IIporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKo

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa 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, oocyxaeHna 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

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2031 - 2032
y4eOHOM TOJTy Ha 3acefaHuu Kageapsl MeTanmypriuu U XUMHUECKUX TEXHOIOTUH

[Iporokom ot 20 . Ne

3aB. xadenpoit A.C. ?apquKO




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 MPOLIECCOB.

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

Juctuummna Ousndeckas XMMUS BXOAUT B 0053aTENbHYIO 4aCcTh Y4eOHOTO TIaHa
00pa3zoBaTeNbHON MPOTPAMMBI.

Jis n3ydeHust JUCUUIUTMHBI HEOOXOAUMBI 3HaHUS (YMEHUS, BIIAJICHNUA),
c(OpMHUPOBAHHBIE B PE3yJIbTATE U3YUEHUs TUCLMILUIMH/ IPAKTUK:

Maremarunka

OO0m1as 1 HeOpraHu4ecKas XuMus

®dusuka

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

Mertobl ncciie0BaHUs MaTEPUANIOB U ITPOLIECCOB

MonenupoBaHue NpoIeccoB U 00bEKTOB B METAILTYPIUU

OCHOBBI JIUTEHHOT'O IPOU3BOJICTBA

MeTo/1bl ONTUMHU3ALUHU NPOLIECCOB 00PaOOTKU METAIIJIOB JaBJICHUEM

3 Komnerennun ody4uaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHHILIMHBI (MOAYJIs1) ¥ IVIAHMPYeMble Pe3yJIbTaThl 00y4eHHus

B pe3ynbrate ocBoeHUs TUCHMITIMHBI (Moayis) «Pusndeckas XUMUS»
o0yyaromuiics 10JKeH o0s1afaTh CIEAYIOIMMI KOMIIETEHIMSMU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKCHUS KOMIICTCHIIN

OIIK-1 CnocoOeH permath 331241 MpohecCUOHATBHON AEATEIbHOCTH, IPUMEHSS METO/IbI
MO/ICJIMPOBAHUS, MATEMAaTHUYECKOT0 aHAIN3a, ECTECTBEHHOHAYYHbIE U OOIEMH)KEHEPHBIE
3HaHUS

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

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

OIIK-1.3 ITprMeHsieT MeTOIbl MOAECIUPOBAHNS U MAaTEMATUYECKOTO aHAIN3a AJIs
pelIeHNs 33]a4 TEOPETHUECKOI0 U IPUKJIAJHOTO XapaKkTepa




4. CTpyKTypa, 00b€M U COAepKaHNe JTUCUUIIMHBI (MOIYJIs1)

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

qHce:
— KOHTaKTHas pabora — 12,9 akaz. 4acos:
—aynurtopHas — 10 akaj. 4acos;

— BHeayauTopHas — 2,9 akaJl. 4acoB;

— camocTosTenbHas pabora — 122,4 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— MO/ATOTOBKA K 3K3aMeHy — 8,7 akaj. Jac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas 3 o
KOHTaKTHas paboTa E z dopma TeKyIero
=
Pasnen/ Tema 2 (B akax. gacax) 3 > Bun § KOHTPOJISI Kon
> 3 © | camocTosATeNnbHOW |  yCIIeBaeMOCTH U
JCIUTUTAHBI < £ o . | xommerenu
o & paboThl MIPOMEKYTOYHOM
na6. | mpaxr. | S8 aTTECTALNN
Jlek. s < 11
3aH. 3aH. | O =
1. Paznmen 1. IIpeamer u meTomsl,
MIOHSATHS U 3a1a9¥ HPU3HYECKOH
XUMHHU.
Pabora ¢
oubnmorpaguuec
KAM
MaTepuanamu,
BenonHeHue PI'P VeTHBIH OMDoc
1.1 Xummdeckas Nel B PO OIK-1.1,
TEPMOJIMHAMUKA. 3aKOHBI 2 0,5 20 | «Tepmonunamuue Ny OIIK-1.2,
N nabopaTopHON
TEPMOJUHAMUKH. CKUH aHamu3 OIlK-1.3
paboTsr Ne 1.
XUMHYECKUX
peaKLuii»
INoaroroska k
nmabopaTopHOit
pabote Nel.
HWroro no pazaeny 0,5 20
2. Pazgen 2. Xumuueckoe u
(a3oBoe paBHOBECHE.
2.1 Koncranra
Pa6ora ¢
XHUMUYECKOTO PAaBHOBECHSI.
VYpaBHEHHE H30TEPMBI Oubmorpaduiee
. I/II)MquCKoﬁ AL KHAM YcrHbll onpoc, OIIK-1.1,
DasoBoe pas II; OBe(]:lI/Ie ;3 2 1 2 40 MaTepuaIaMu. n1abopaTopHas OIIK-1.2,
p IMonroroska pabora No 2. OIlK-1.3
OJTHOKOMITOHEHTHBIX N
71a00paTOpHOI
cucTeMax. YpaBHEHHE
. pabote Ne2.
Knaysnyca-Knaneiipona.
HWroro no pazaeny 1 2 40
3. Pazpmen 3. TepmoanaamMudeckas
TEOpHUs pacCTBOPOB.
3.1 CnocoObI BEIpaKEHUS
Pabora ¢
cocTasa pacTBopoB. Mozaenu GuGHOrpaduucc Oruer o OIlK-1.1,
pactBopoB. 3akoHbI Payns u 2 0,5 2 20 P nabopaTtopHoOi OIIK-1.2,
KAM
T'enpu. [TapruaneHele pabote Ne 1 OIIK-1.3
MaTepuasaMu
MOJISIpHBIE




BCJIIMYWHBI, UX ONPECACIICHUE.

HWroro no pazaeny 0,5 20

4. Paznen 4. Xumuueckas

KUHETHKA.

4.1 ®opmanbHasi KHHETHKA

TOMOTEHHBIX PEaKIIHit Pabora c Oraer no OIlIK-1.1
{DIX PCALILIH. onbnmnorpadmyec nabopatopHOn e

3aKoH JIEHCTBYIOLIMX MAacC. 1 20 OIIK-1.2,

. KHM padote Ne 2,
Ilopsaku peakuuii u Ux . OIIK-1.3
MaTepuasaMu YCTHBIH OIpoc.

MOJIEKYJIIPHOCTb.

HWroro no pazaeny 1 20

5. Pazgen 5. [loBepxHOCTHBIE

SIBJICHHUSL.

5.1 Ancop6uusi, OCHOBHBIE VYerHBIH ompoc,

IIOJIOXKEHUS U YPaBHEHUS Pa6ora ¢ 3ammTa PI'P Nel OIK-1.1

aJicopOLuH. 1 224 oubnmorpagpuuec | «TepmonuHamuuec OHK-1.21

VYpaBuenue ['n606ca. ' KHM KU aHan3 OHK-l. 3‘

Vpasaenne Operinanmmxa. MaTepHuaJaMu XUMHUYECKHX pe- '

Vpasuenue Jlenrmiopa. aKLU»

HWroro no pazaeny 1 22,4

Hroro 3a cemectp 4 122,4 9K3aMEH

Hroro no aucuuruinye 4 122,4 DK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

OO6pa3zoBarenbHbIe TEXHOJIOTHH — 3TO LEJIOCTHAS MOAEIh 00pa30BaTEIbHOTO
mporecca, CHCTEMHO ONPEACISIONIas CTPYKTYPY B COJIepKaHHe ACITEIbHOCTH 00X CTOPOH
3TOrO mpouecca (IpenoJaBaTess U CTYACHTA), UMEIOIIas IebI0 JOCTHKEHHUE TUIAHUPYEMBIX
pe3yIbTaTOB C MOMPABKOW HA WHAMBHyaTbHbIE OCOOCHHOCTH €r0 YYaCTHHKOB.
TexHOTOrMYHOCTh Y4eOHOTO MPOoIIecca COCTOUT B TOM, YTOOBI ClIeNaTh y4eOHBIN Tpo1ecc
MIOJTHOCTBIO YIPABJISIEMbIM.

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

— JIeTaJIbHOE ONMCaHue 00Pa30BaTEIbHBIX LENICH;

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

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

— rapaHTUPOBAHHOCTH JIOCTUTAEMBIX PE3YJIbTATOB;

— BOCIIPOM3BOJIMMOCTH 00pa30BaTEIHLHOTO MTPOIIecca BHE 3aBUCUMOCTH 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
BHEAYIUTOPHOW paboToii ¢ 11eblo (OPMUPOBAHUS U PA3BUTHS TPOPECCHOHATBHBIX
HaBBIKOB. TpaauunoHHbIe 00pa30BaTEIbHBIC TEXHOIOTHH OPHEHTHPYIOTCS Ha OPraHU3aLUI0
00pa3oBaTeNBHOTO MPOIIEcca, MPEANOIATAIONIYI0 IPSMYIO TPAHCIISAIUIO 3HAHUH OT
IpenoaaBaTels K CTYACHTY (IIPEUMYIIECTBEHHO Ha OCHOBE OOBSCHUTEIILHO-
WUTIOCTPATUBHBIX METOA0OB 00y4eHus1). YueOHast JesTeIbHOCTb CTYJJeHTa HOCUT B TaKUX
YCIIOBHSAX, KaK MPaBUJIO, PEPOAYKTHBHBIIN XapakTep.

@DopMbl YUeOHBIX 3aHATHH € UCIIOIB30BAHUEM TPAJUIIMOHHBIX TEXHOIOTHHA:

WNHudopmaninoHHas JIeKLUs — MocIe10BaTelbHOE N3NI0KEHHE MaTepHaa B
JUCLUUIUIMHAPHOM JIOTHKE, OCYLIECTBIIsIEMOE MPEUMYIIIECTBEHHO BepOaTbHBIMU CPEICTBAMU
(MOHOJIOT MpernoiaBaTens).

JlaGopatopHas paboTa — opranusanus yueOHoi paboThl ¢ pealbHbBIMU
MaTepHabHBIMU M HH(POPMALIMOHHBIMH 00BEKTaMH, SKCIIEpUMEHTalIbHast paboTa ¢
aHAJIOTOBBIMM MOJIEJIIMU PEAIbHBIX 00BEKTOB.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIuXxcst

[IpencraBieHo B mpuiiokeHuu 1.

7 OueHOYHbIE CPEACTBA LISl IPOBEICHUS MIPOMEKYTOYHOM ATTeCTALUN
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOAMUYECKOe U MHPOPMAIIMOHHOE o0ecnieyeHre JUCHMIIITUHBI

a) OcHoBHas JUTEpaTypa:

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

2.bopucos, 1. M. Beenenue B ¢puznueckyro xumuto / 1. M. bopucos. — CaHkT-
[etepOypr : Jlanb, 2023. — 216 ¢. — ISBN 978-5-507-46841-6. — TekcT : sneKTpoHHbIH //
Jlaub : aneKTpoHHO-0MOaHOoTeuHas cuctema. — URL: https://e.lanbook.com/book/351932
— Pexum pocrtyna: 1 aBTOpU3. MOJIb30BaTEIEH.



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

0) /lomoJiHUTe IbHASA JIUTEpaTypa:

1. Xumuyeckasi KHHETHKA U aJICOPOLIMS : METO/I. yKa3aHUsl AJIsl CTYJCHTOB 10
mucturuHe "®duzndeckas xumusa' / [3. B. doasauna, C. I1. Knoukosckuii, H. 1O.

CseunukoBa u 1ip.] ; MI'TY. - Marautoropck : MI'TVY, 2013. - 1 31eKTpoH. ONT. AUCK
(CD-ROM). - URL.: https://host.megaprolib.net/MP0109/Download/MObject/278 . - Tekcr :
3JICKTPOHHBIN.

2.CeeunukoBa H. 10. ®a3oBbie nuarpammsl : yaeoHoe mocobue [mist By3oB] / H. 1O.
Cseunukosa, C. B. IOauna ; MarHuToropckuii rocyapcTBEHHbIH TEXHUYECKUI
yauBepcuteT uM. I'. . Hocosa. - Maruutoropck : MI'TY um. I'. U. Hocoga, 2023. - 1 CD-
ROM. - 3aru. ¢ tutyn. sxpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/21184 - ISBN 978-5-9967-2718-6.
- Tekcr : 371eKTPOHHBIM.

3.I'opmikos, B.1. OcHoBbI pusnueckoii xumuu : yueonuk / B.W. I'opmkos, UL A.
Ky3znenoB. — 6-¢ u31. — Mocksa : JlJaboparopwus 3nanwmii, 2017. — 410 ¢. — ISBN 978-5-
00101-539-0. — TekcT : aneKTpoHHBIH // JIaHb : 2IeKTpOHHO-OMOINOTEeYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/97412

4. IloBepxHOCTHBIE siBJIeHUA. Anicopouus : yaueoHoe mocobue / A. H. Cmupnos, H. 1O.
Cgeunnkona, C. B. IOauna, 3. B. {ronpauna ; MI'TY. - 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 : 37IeKTPOHHBIM.

B) MeToanueckue yKa3zaHusi:

1. JTabopaTopHBIN TPAKTUKYM 110 (PU3HUUECKON XUMHUHU : YI€OHO-METOAMUECKOE
nocobue / A. H. Cmupnos, H. 1O. Ceunuk, C. B. IOquna, 3. B. lronpauna ; MI'TY. -
Maruurtoropck : MI'TY, 2017. - 1 anektpon. ont. nuck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20641 . - TeKcT : 3JEKTPOHHBIIA.

r) IIporpammuoe obecnieuenune u MHTEpHET-pecypchl:

IIporpammHuoe obecnieuenune

Haumenosanue o
o Ne norosopa Cpok nieficTBuUS TULIEH3UN
7Zip CBOOOJIHO pacmpoCTpaHsieMoe 06eccpodHo
FAR Manager CBOOOJIHO pacmpoCTpaHsieMOe 0eccpovHO
Bpay3ep Yandex |cBoOOgHO pacmpocTpaHsiemoe 0eccpodHO

IIpogeccnonanbHbie 02361 JAHHBIX U MHPOPMAILMOHHbIE CIIPABOYHbIE CHCTEMBI

HazBanmne xkypca CchlKa

?JEKTP OHHEIE pecypert dubmorei MITY uu. https://host.megaprolib.net/MP0109/Web

HanmonansHas nHGOpMaImOHHO-aHATUTHYECKAST
cucrema — Poccuiickuii HMHAEKC HAy4HOrO
LUTHPOBAHUS

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

9 MaTtepuajibHO-TEXHHYECKOe o0ecreyeHne TUCUUIINHbI (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://host.megaprolib.net/MP0109/Web
https://elibrary.ru/project_risc.asp

1. YueOHast ayuTOpus A7 POBEACHUS 3aHATHIA JICKIIMOHHOTO THITA OCHAIIICHA!

- TEXHUYECKAMU CPEICTBAMH OOYUEHUS, CITY KAIIMMHU 151 TIPEICTABICHUST YIeOHOU
nHpOpMaIKU OOJIBIION ayTUTOPHH: MYJIbTUMEIUHHBIMEI CPEIICTBA XPaHSHHS, TIEpeIadn U
MpeACTaBICHUS yueOHOM HHPOpMAIIHH;

- CHICIMAIM3UPOBAHHON MEOEIIbIO.

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

- 1aboparopHoe 00opyoBaHKE (YCTaHOBKA JUISI OTIPEICIICHUE HHTETPAIbHON TETUIOTHI
pacTBOPEHUS COJIH;

yCTaHOBKa JUIs oTpeiesieHus: ko3 duimenTa pacnpeaencHus);

- CHICIIMATM3UPOBAHHON MEOEIIbIO.

3. YueOHas ayaAuTopus sl TPYIIIOBBIX M WHAWBUIYAIBHBIX KOHCYJIbTAIINH,
TEKYILET0 KOHTPOJIS U TIPOMEXYTOYHOHN aTTECTAllMU OCHAIICHA:

- KOMITbIOTEpHO# TexHHKOH ¢ makerom MS Office, ¢ moakiroueHreM K cetu
«VIHTEpHET» | C IOCTYIIOM B 3JICKTPOHHYIO HH()OPMAIMOHHO-00Pa30BaTEIBHYIO CPEILy
YHUBEPCUTETA;

- CHICIMAIM3UPOBAHHON MEOEIIbIO.

4. [TomereHue JIIsl CAMOCTOSITEIILHON paOOThI OCHAIIEHO:

- KOMITbIOTEpHO# TexHHKOH ¢ makerom MS Office, ¢ moakiroueHreM K cetu
«VIHTEpHET» | C IOCTYIIOM B 3JICKTPOHHYIO HH(OPMAIMOHHO-00Pa30BaTEIBHYIO CPEILy
YHUBEPCUTETA;

- CICIMATM3UPOBAHHON MEOEIIbIO.

5. IlomereHue it XpaHEHUs ¥ MPOGUITAKTUYECKOTO 00CITy)KUBAHHSI YUeOHOTO
000pyI0BaHUS OCHAIICHO:

- CHICIIMATM3UPOBAHHON MEOEIIBbIO: CTEIUIAKAMHU JIJIsl XpaHEHHSI y4eOHOTO
000pynOBaHUS;

-MHCTPYMEHTaMHU JIJIsl peMOHTa y4eOHOTo 000pYI0BaHHUS;

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



Ipuioxkenne 1
6 YueOHO-MeTOoaHUYeCKOe o0ecneyeHne caMoOCTOATEIbHOI padoThl 00y4aloIuXCs

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

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

- paboTa C JEKIMOHHBIM MaTepHaJIoM;

- U3y4YCHUE TEM, BBIHECEHHBIX Ha CAMOCTOSITEIIbHYIO TIPOPAOOTKY;
- BBIIIOJIHEHUE JIOMAITHUX WHAWBUAYATbHBIX 3a/laHUH;

- IOJITOTOBKA K JJa00paTOpHBIM padoTam;

- HOATOTOBKA K IK3aMEHY.

Ilepeuens nabopamophvix pabom

1. OmnpeneneHue MHTErPAIbHOM TEIIOTHI PACTBOPEHUS COJIU
2. Tperuii KOMIOHEHT B JBYXCIOWHOW KHUIKOCTH

JJOMAILHEE PACUETHO-TPAONYECKOE 3AJIAHUE Nel
«TepMoanHAMUYECKHUN aHAJIN3 XUMHUUYECKHX PeaKIuii»
HccaenoBanue 1
Jnst peakiiuuy BBIOJHUTD CJIETYIOLIEE:
1.1.CocTaBUTh ypaBHEHHE 3aBUCUMOCTH OT TeMIIEpaTyphl BEMUYHHBI TEIIOBOTO b dekra \H® =
f(T) u u3menenus sutpornuu AS°; = f(T).
1.2.Boruncauts BenuduHbl ACp, aAH®: | AS°:, AG°: u InK, mpu Heckodbkux Temmeparypax,
3HAUEHUS KOTOPBIX 33JIAIOTCS TEMIIEPATyPHBIM HHTEPBAIOM U IIarom temrepatyp. [loinydeHHbIe
3HAYEHHsI HCIIOJIb3YIOTCS P NOCTpoeHuU rpadukoB B koopanHaTtax aCp—T; AH —T; AS% —T;
AG°% —TunInK, - 1/T.
1.3.ITone3ysce rpaduxom 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 KOJINYECTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB M YHCJIO CTETIEHEH CBOOOIBI.

2.2. Onpenenutbh BO3MOKHOE HAIIPABJIEHUE ITPOTEKAHNS UCCIEAYEMOM PEAKIIMM U PaBHOBECHBIN
coctaB razoBoil (a3l npu gaBnenun (klla) u temmeparype (K). Ilpu pemenun 3amauu
HCIOJIb30BaTh BBIBEJICHHOE B HccienoBaHuu | smmupudeckoe ypasHeHue InK,=A/T+B u
JIaHHBIE 00 UCXOJIHOM COCTaBE ra30BoM (pa3bl

2.3. YCTaHOBUTbH HAIpaBICHHE CMEILIEHUS COCTOSHUS PAaBHOBECHUS pacCMAaTPUBAEMOM CHCTEMBI
pu:

a) YBETMUYEHUH JIaBJIeHUs (TIOCTOSIHHAS TEMIIEpaTypa);

0) yBeJIMYEHUH TEMITepaTyphl (IIOCTOSTHHOE J1aBJICHUE).

Cnucok 6onpocog 01sa ycmHuoz2o onpoca:

1. OcHOBHBIE NOHATHS TEPMOJANHAMUKH.

2. Ilepsbrii 3akoH TepmomuHaMuku. [loHsATHE O TeruioBoM 3ddeKTe, TEmIoTh 00pa3oBaHus,
TOpEHUs1, pacTBOpEHUs, (pa30BbIX NpeBpaieHuii. 3akoH ['ecca. Pacuerst mo 3akony 'ecca.

3. BuusHue Temneparypsl Ha TEMI0BOM 3P peKT.



o

10.
11.
12.

13.

14.
15.
16.

17.

18.

19.

20.

21.

3akon Kupxroda. Pacuersr TemnoBeix a3dexros mo 3akony Kupxroda.

BTopoii 3aKOH TEpMOAVHAMUKH.

TepmoauHaMuyeckue (GYHKUUH, XUMUYECKHHA MOTEHIMAN, OOIIME YCIOBHS PAaBHOBECHS
cucreM. Ouepruss ['mbG6ca u sHeprus ['enpbmronpra Kak KpPUTEPHUH, ONPEACISAIOIINE
HAIpPaBJICHUE U NPEAEI IPOTEKAHUS IPOLIECCOB B HEN30JIMPOBAHHBIX CUCTEMAX.

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

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

VYcnoBusi XUMUYECKOTO paBHOBECHA. 3aKOH JEHCTBYIOLIUX MacC (TEpMOIUHAMUYECKUN).
KoHcTaHTa XMMHYECKOTrO paBHOBECHSI.

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

BnusiHue TemnepaTypbl Ha KOHCTAaHTY PaBHOBECHSL.

Hanpapnenue peakiuii B 3aKphITBIX CUCTEMaX. Y PaBHEHHE U30TEPMbl XUMUUYECKOM peakiuu
Bant-T'odda, ee mpaktuueckue NPUIIOKEHUS. YpaBHEHHUE H300apBI-U30XOPHI PEaKIUU.
MeTo/1bp1 pacueTa KOHCTaHThI PABHOBECHS.

[Tpasuio Jle-1llatenne, ero mpakTHueckoe MpuMeHeHne. BirsHue naBieHus Ha MOJI0KEHUE
paBHOBecHsl. PeanbHble ra3pl. OnucaHue peajabHbIX I'a30B C MCIOIb30BAaHUEM BUPUAIBHBIX
ypaBHeHuid. Temmeparypa boiinsa. Cwmbicn BUpHATBHBIX K03 dHIMEHTOB. YpaBHEHHE
Ban-nep-Baansca. Dddexr [xoyns — Tommcona. Temmeparypa mHBepcuu. CoKmKeHHE
ra3os.

Omnpenenenue nousaTus “pactBop”’. CriocoObl BIpaXKEHUS COCTaBa PACTBOPOB.

Bnusiaue pa3nudabix pakTOpoB Ha PACTBOPHUMOCTD.

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

3akonsl Payns u ['enpu. [lapimanbHbie MOISIpHBIE BETUYUHBI, UX ONPECICHHE.

CpolicTBa pa30aBiICHHBIX PAacTBOPOB HE AJIEKTPOJIUTOB. JlaBieHue mapa HajJ pacTBOPOM,
TeMIeparypa KUIeHus u 3amep3anusi. OCHOBHBIE MMOHATHS XUMUYECKOW KMHETUKH.
CrniocoObl onpenenenus cKkopocTu peakuuu. GopmanbHas KHHETHKAa TOMOTEHHBIX PEaKIINM.
3akoH aeWcTByromux macc. [lopsaku peakuuii U UX MOJEKyJIIpHOCTh. Peakiuu nepsoro,
BTOPOTO U N-TO NOpsIKOB. KuHeTnueckne ypaBHEHU ISl peaKUi Pa3IMYHbIX MOPSIKOB.
ITepuon nonynpeBpaiieHus. KoHCTaHTa CKOPOCTH pEaKLMM, €€ CBONCTBA, Pa3MEPHOCTH U
onpezneneHus. Meroapl oINpeneneHus Mopsaka peakuuu. [IoBEpXHOCTHOE HATSKEHUE,
METO/bI €0 U3MepeHusi. AJIcopOIus, OCHOBHBIE TIOJIOKEHUS M YpaBHEHHS aZICOPOIUH.
VYpaBuenne ['ub6ca.YpasHenue ODpeitnmmxa. YpaBHenue JleHrmiopa. 3aBUCHUMOCTH
azcopOLUU OT TeMIIEPATYpPHI.



IIpuaoxenne 2

OueHovHbIE CPeACTBA /JIsl MPOBeAeHHs POMEKYTOUHOM aTTeCTAlNU

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

Kon

WNHaukaTop AOCTUKEHUS KOMIIETEHIIMN
WHJIUKaTopa

O1eHOYHEIE cpe€acTBa

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

ACATCIIBHOCTU, MNPUMCHAA MCTOAbI MOACIUPOBAHUA, MATCMATHYCCKOI'O aHalin3a,

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

IIpumepHBIe BOIIPOCHI K 9K3aMEHY:

1.
2.

o Uk w

10.
11.
12.

OCHOBHBIE NOHATHUS TEPMOJUHAMUKH.

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

Brnusinue TemnepaTypsl Ha TeI10BOM 3 (eKT.

3akon Kupxroda. Pacuers! TerioBbeix 3¢ dekroB no 3akony Kupxroda.

Bropoii 3aK0OH TepMOJIMHAMUKHU.

Tepmonunamuyeckue (QyHKUIMM, XUMHYECKUH TOTEHIMA, OOLIMEe  YCIOBHS
paBHOBecust cucteM. OHeprus I'm60ca m sHeprust ['enpMmrosbla Kak KpUTEpUH,
ONPEIEIAIONINE HAIIPABICHUE U MPEET IPOTEKAHNS IPOLECCOB B HEN30JUPOBAHHBIX
cucremMax.

[lonsTe o ¢ga3oBOM paBHOBECHM, OCHOBHBIE ONpe/eseHUs (a30BOro paBHOBECHSI.
IIpaBuio ¢a3 I'n60ca, ero npuMeHeHue.

®dazoBoe paBHOBecCHE B OTHOKOMITOHEHTHBIX CUCTEMAX. VYpaBHeHue
Knaysuyca-Knanelipona, pacyeTsl OCHOBaHHBIE Ha 3TOM ypaBHEHHE.
VYcenoBus XUMHUYECKOTO paBHOBECHS. 3axkoH JIEUCTBYIOIIUX Macc

(TepmonmHamudeckuii). KoHcTaHTa XMMHUYECKOTO PABHOBECHSI.

Bupl koHCTaHT paBHOBecHs. PaBHOBECHS B TETEPOT€HHBIX CUCTEMAX.

BinusiHue TemniepaTypbl HA KOHCTaHTY PaBHOBECHS.

Hanpasnenue peakiuii B 3aKpbITBIX CHCTEMax. Y paBHEHHE M30TEPMbl XMMUUYECKOM
peakiiuu ~ Bant-T'oddda, €€  NPAaKTUYECKHE  NPWIOKEHHS.  YPABHEHHE




Kon
AHAUKATOpPa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

1300apbI-U30X0pbl peakui. MeToabl pacueTa KOHCTaHThl PABHOBECHS.

13. TIlpaBuno Jle-lllaTense, ero mpakTHyeckoe NpUMEHEHHe. BiusHue naBieHUs Ha
MI0JIO’KEHUE PABHOBECHS.

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

15. BnusHue pazanuHbIX (PAKTOPOB Ha PACTBOPUMOCTbD.

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

17. 3axons! Payns u I'enpu. [lapunanbHbie MOJISIpHBIE BETUYUHBI, UX OIPEAEICHHE.

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

OIIK-1.2

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

3amauu 17151 CaMOCTOSITEIBHOTO PEIICHUS:

1./IBa rpaMMa BO3Jyxa M300apHO HArpeBarOT OT Hg’J‘I}I 1o oxgHoro rpanyca Llenbcus npu
nmasiernn 1 armocdepa. [lnotHocts Bozmyxa npu 0°C cocrasmsier 0,00129 r/em®. Haitzure
paboTy paciupeHus.

2. YeMy paBHO HW3MEHEHHE SHTPOIMU TpU Tepexone | Moiisi a30Ta M3 COCTOSHUS,
COOTBETCTBYIOIIETO  HOPMAaJbHBIM  YCIIOBUSIM, B COCTOSHHE, COOTBETCTBYIOIIIEE
cTaHiapTHbIM ycnoBusM, ecnu Cp = 7/2 R. Oxapakrepusyiite crnocoObl meperadyu
B3aMMHOT'O BIUSHHUS aTOMOB B OPraHUYECKIX MOJIEKYIax.

3. B razosoii cmecu, cocrosiei 3 CO, H,O, H, u CO, , rie xaxxmoro raza ObUIO B3STO 110
oxHOMy Modro. Yucio monei CO, B coctostHnu paBHoBecHs paBHO 0,16. Halitu koHCcTaHTy
PaBHOBECHSI PEAKIINH.

4. Ilpu cunrese ammuaka nporekaet peakuus: 3Hory + Nory = 2NHs(. ITpu 298 K nnst sToit

5
peakuuun Kp = 6 « 107, a Anggeng): - 46,1 xJlx/mMonb. OUEHUTh TeMIleparypy, npu
KOTOpPOU KOHCTaHTa paBHOBECHUS peakluu OynaeT paBHa 1, momarasi 4To TETIOBOH A ekt
MIPAKTUYECKH HE 3aBUCUT OT TEMIIEPATYPHI.

OIIK-1.3

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

3ajannie Ha perieHue 3a1ad u3 npohecCHOHabHON 001acTH (IOMAaIIHEee WHINBHIYAIBHOE
3aJIaHHE)

HUccaenosanue 1




Kon
AHAUKATOpPa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

Jy1st peakiuu BBIOJHUTD CIIETYIOIIEE:
1.1.CocTaBuTh ypaBHEHUE 3aBUCUMOCTH OT TEMIIEPATyphl BEIUYHHBI TEIUIOBOTO 3¢ dexra
AH®:= {(T) u usmenenus surporun ,S°; = f(T).
1.2.Boruncautb BenuuuHbl  ACp, AH®: AS®;, AG°:u InK, npu Heckonpkux Temmeparypax,
3HAYEHUSI KOTOPBIX 3a/Jal0TCS TEMIEPAaTypHBIM HMHTEPBAJOM M IIAaroM TEMIIeparTyp.
[TonyueHHble 3Ha4EeHUS HCIOIB3YIOTCS IIPU IOCTPOCHUU TpauKOB B KoopAuHaTax ACp—
T; AH =T, AS% = T; AG°% —T nInK, - 1/T.
1.3.ITonb3ysice rpadguxom InK, — 1/T , BeiBecTH npubimkeHHoe ypaBHeHue Buaa InK, =
A/T +B, rne A, B—mocrosHHBIE.
HUccnenoanue 2
2.1. Ucnonb3ys mpaBmwio ¢a3z ['mbbca, ans paccMaTpuBaeMOW CHCTEMBI OIpPENEIUTh
KoJm4yecTBa (a3, He3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTETICHEH CBOOOIBI.
2.2. OmpenenuTh BO3MOXHOE HAaMpaBiIeHHE MPOTEKAHUS HCCIEAYyeMONl peakiuuu Hu
pPaBHOBECHBIN cocTaB Ta3oBoil ¢a3el mpu maenenuu (klla) m temmeparype (K). Ilpm
pellIeHnH 3a7auu UCIIO0Ib30BaTh BHIBEACHHOE B HCCIEAOBAHUU | SOMIIUPUYECKOE ypaBHEHUE
InK,=A/T+B n nansabeie 06 HCXOIHOM COCTaBe razoBoil (a3el
2.3. VYcTaHOBUTH HampaBlieHHUE CMEIIEHUS COCTOSHUS PAaBHOBECHS paccMaTpUBAEMOM
CUCTEMBI TIPH:
a) YBEIMUCHUH JaBleHus (TIOCTOSIHHASI TEMIIEPATypa);
0) yBeJIMYEHUH TEMIEPATYPHhI (TIOCTOSHHOE JTaBJICHHE).




0) Ilopsinoxk mnpoBedeHUs NPOMEKYTOYHON AaTTecTAllMU, IOKA3aTeJM W KPUTEPHH
OlLleHUBAHUS:

[IpomexyrouHas arrecrauus 10 JucuMIuIMHE «@Pu3Hyeckas XHUMHA» — BKIIOYAcT
TEOPETUYECKHE BOTPOCHI, TO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUSI 00YUAIOIIUMUCS 3HAHUH, U
IPAaKTUYECKHE 3a/laHusl, BBIABIIOIIME CTENEHb C(OPMUPOBAHHOCTH YMEHUH W BIAJIECHUI,
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 OICHKY «OTJIMYHO» (5 0ayuioB) — oOyyarommiicss AEMOHCTPUPYET BBICOKHI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMM, BCECTOPOHHEE, CHUCTEMAaTH4YeCKOoe U INIyOOKoe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBINONHAET NPAKTHYECKUE 3aJaHMsl, CBOOOIHO ONEpUPYET
S3HAaHUAMU, YMCHUAMHU, IPUMCHACT UX B CUTyallUAX MOBBIIIIEHHOM CI0KHOCTH.

— Ha OICHKY «Xxopomo» (4 Oamna) — oOy4aroluiics JEMOHCTPHPYET CPEAHH YpPOBEHb
c(OpPMHUPOBAHHOCTH KOMITCTEHIUI: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTENIbHBIC ONIMOKH, HETOYHOCTH, 3aTPYTHCHHS NIPY aHAJTUTUYCCKUX OTePAIIHsX, IEPEHOCE
3HaHWI U YMEHHI HA HOBbIC, HECTAHIAPTHBIC CUTYAIIHH.

— Ha OLIEHKY «yJAOBJIETBOPUTEIbHO» (3 0ajuia) — 00yyaroniuiicst 1eMOHCTPUPYET OPOTOBBIN
ypOBeHb C()OPMHUPOBAHHOCTH KOMIIETEHIIMI: B X0/JI¢ KOHTPOJIBHBIX MEPOIPUATHI JOITYCKAIOTCS
OIIMOKH, TPOSBISIETCS OTCYTCTBUE OTACIBHBIX 3HAHWHA, YMEHHWIH, HABBIKOB, OOYYarOUIHIACS
UCIIBITHIBACT 3HAYUTENIBHBIC 3aTPYIHEHUS MIPU ONEPUPOBAHUM 3HAHMSIMU U YMEHHSIMHU IMPU HX
HepeHOCe Ha HOBbIE CUTYAIUH.

— Ha OLICHKY «HEeY/10BJIETBOPUTEIbHO) (2 6aia) — 00ydaronuiicss IEMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTuuecKkoro MaTepuara, JI0MyCcKaeT CylleCTBeHHbIC OIUOKH, HE MOXKET MOKa3aTh
HHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.

— Ha OLIEHKY «HeY/A0BJIeTBOPUTEJIbHO» (1 6at) — oOydarouuiics He MOXKET MOKa3aTh 3HAHUS
Ha YpPOBHE BOCHpPOM3BEIEHUS U OOBSACHEHHS HMHPOpMAIMK, HE MOXET IoKa3aTh
MHTEJIJIEKTyaJIbHbIE HABBIKM PELIEHUS POCTHIX 3a/1ad.

OK3aMeH [0 [JIaHHOM JHUCUMIUIMHE TpoBOAUTCA B  (opMe TecTHPOBAHMSA.
Dk3aMmeH B (opMe TeCTUPOBAHUS (B BHIE€ KOMITBIOTEPHOTO TECTUPOBAHMS) BKJIIOYAET TECTOBBIC
3a/1anus (BOMPOCH U (WJIH) 33J]a4d [0 BCEMY KYpCY IUCIUTUIHHBI).

Iloka3aTe i U KpUTEPUH OLIEHMBAHUSA IK3aMeHA B BU/Ie TeCTa:

— HA OLEHKY «OTJHYHO» (5 0a/110B) — 00yYaroNIHuiics: JAEMOHCTPUPYET BHICOKUI YPOBEHB
c(OpMHUPOBAHHOCTH KOMITIETEHIINI, BCECTOPOHHEE, CHUCTEMATHUeCKOoe M TIyOOKOe 3HaHue
yueOHOro Marepuasnga, CBOOOJHO BBIMOJHSET MPaKTUYECKHE 3a/laHus, CBOOOJHO OIEepUpyeT
3HAHUSIMU, YMEHUSIMU, IPUMEHSET UX B CUTYALMSIX MOBBIIIEHHON CIOXKHOCTH, YTO COOTBETCTBYET
pe3ynbTaTy TectupoBanus 75% u 0oJee;

- HA OLIEHKY «Xopomo» (4 0amna) — oOydamuiics AEMOHCTPUPYET CPEIHUH YpOBEHB
c(OpPMUPOBAHHOCTH KOMITETEHIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYMUTEIbHBIE OIMMOKH, HETOYHOCTH, 3aTPYAHEHUS TTPH aHATMTUYECKUX OTIepPaIUsX, TIEPEHOCEe
3HAaHUW U YMEHHMI Ha HOBBIE, HECTAHJIAPTHBIE CHUTYallUM, YTO COOTBETCTBYET pE3YNbTATy
tectupoBanus 60 -74 %;

- HA OLEHKY «YyIOBJIETBOPUTENbHO» (3 0Oasa) — oOydarommiics IEeMOHCTPUPYET
MOPOTOBBIM YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B X0J€ KOHTPOJIbHBIX MEpONPHUATUI
JOITYCKAIOTCS OIIUOKH, MPOSBISETCS OTCYTCTBHE OTACNbHBIX 3HAHWUN, YMEHUH, HABBIKOB,
0oOy4aroluiicsl WCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS INPU ONEPUPOBAHUU 3HAHUSIMH U



YMEHUSIMH MPU UX MIEPEHOCE Ha HOBBIE CUTYAIlUU, YTO COOTBETCTBYET PE3yJIbTaTy TECTUPOBAHUS
50 - 59 %;

- HA OLIEHKY «HEY/JAOBJIETBOPUTEJIbHO» (2 0anjia) — oOydarouuiics He TEMOHCTPUPYET
3HAHMUSI TEOPETUYECKOrO0 MaTepuaia, JOIMYCKaeT CYNIECTBEHHBIC OIMMOKH, HE MOXKET MOKa3aTh
UHTEJJICKTYyaJIbHbIE HABBIKM PELICHUS TMPOCTHIX 3aJad, 4YTO COOTBETCTBYET pe3yibTary
tectupoBanus menee 50 %0.



