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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanmsanuu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalmyprud U XUMHYECKUX TEXHOJIOTHI

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

PaGouas mporpamma nepecMoTpena, oocyxaeHa u ogodpena st peanmsanuu B 2027 - 2028
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 peanusanuu B 2028 - 2029
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl MeTauTypruu i XUMUYECKHX TEXHOJIOTUI

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

Pabouas mporpamma nepecmMoTpeHa, odcyxieHa u ogqoopena st peanusanuu B 2029 - 2030
yueOHOM rojty Ha 3aceqaHnu Kadeapsl MeTamuryprud 1 XUMHUECKUX TeXHOJIOTHIA

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




1 Heau ocBOeHNS AUCHUIIIHMHBI (MOIYJIA)

JOCTHKEHNE BO3MOXHOCTH OIKCHIBATh BPEMEHHOM X0JI XUMUYECKUX (PU3UKO-
XMMHUYECKHX MPOIECCOB HA OCHOBE UCXO/HBIX CBOMCTB CUCTEM U BEIIECTB UX
COCTaBJISIOUINX, a TAK)KE KOHEUHBIN Pe3yIbTaT COOTBETCTBYIOIIMUX ITPOIECCOB.

2 MecTo JTUCUMILIIMHBI (MOAYJIsl) B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

Juctumimaa @u3ndeckast XMMUSL BXOJUT B 4aCTh YI€OHOTO I1aHa (OPMUPYEMYIO
ydacTHUKaMHU 00pa30BaTelbHBIX OTHOIICHUH 00pa30BaTeILHOM MPOTPAMMEL.

JIist u3ydeHusl TUCIUTUTMHBI HEOOXOTMMBI 3HAHUS (YMEHUS, BIAICHHS),
chOpMUPOBAHHBIE B pE3yJIbTaTe U3YUEHUS AUCIUILINH/ MPAKTUK:

Xumust

®dusuka

Marematuka

Oprannueckasi XUMHS

3nanus (yMEHHUs, BIAJICHUS ), TOJTYYCHHBIC NIPU U3YYCHUU JAHHOM JTUCHIUTLTUHBI
OyayT HEOOXOIMMBI JJIsI U3YICHUS TUCITUILTAH/TIPAKTHK:

JlaGopaTopHbIi TPAKTUKYM IO TIPUPOAOIIOIH30BAHUIO

[IpoekTHas nesATeIbHOCTh

DKOaHAIUTHYECKAsT XUMHUS

3 Komnerennun ody4uaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pe3ynbrate ocBOeHUS TUCHMITIMHBI (Moayis) «Puzndeckas XUMUS»
o0yyaroIuics 10JbKeH o0afaTh CIeAYOIMMI KOMIIETEHIMSMU:

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

VYK-1 CriocobeH ocymecTBIsATh MOMCK, KpUTHUECKHUI aHAIN3 U CUHTE3 MH(OopMaIu,
IPUMEHSITh CUCTEMHBINH NOJIXO0/ JJIsl PEHISHNUs TOCTABJICHHbIX 3aa4

YK-1.1 AHanu3upyer 3aj1auy, BbIIENss ee 0a30Bble COCTABIISAIONIHE,
paccMaTpUBAET U NPEAIAraeT BO3MOKHBIE BAPUAHTHI PEILICHUS
IIOCTABJIEHHOW 3a/1a4M, OLICHUBAsI UX JOCTOMHCTBA U HEJIOCTATKU

YK-1.2 Ornpenensietr, UHTEPIPETUPYET U PAHKUPYET UHPOPMALIUIO, TPEOyeMyIO
JUTSL PEIICHUS TTOCTABIICHHOW 3a/1a4M; OCYIIECTBIISICT MTOUCK HH(POPMAITUU
10 Pa3JIMYHBIM THITAM 3aIPOCOB

YK-1.3 [Tpu 06paboTke MHPOPMALIUU OTIINYAET PaKThl OT MHEHUIA,
MHTEpHpeTalui, OLeHOK, OpMHUPYET COOCTBEHHbIE MHEHUS U
CYXJIEHUS], apT'yMEHTUPYET CBOU BBIBOABI M TOUKY 3pEHUS

[1K-4 CriocobeH oprHeHTHPOBATHCSI B OCHOBHBIX MTPOOJIeMax TeXHOC(HEpHOH 6e3011acHOCTH;
IPUHUMATh Y4acTHE B HAYUYHO-HUCCIIEIOBATENIbCKUX pa3padoTKax 1o NpoduiIo MoAroTOBKH:
CHCTEMaTU3HPOBATh HHPOPMAIUIO 10 TEME HCCIeI0OBaHUMN, TPUHUMATh Y4acTHE B
SKCIepUMEHTaX, 00padaThIBaTh MOJyYEHHbIE JAHHBIE; PelIaTh 3a/1a4i IpoQecCuOHaTbHON
JESATENBHOCTH B COCTaBE Hay4YHO-MCCIIEA0BATENBCKOr0 KOJUIEKTHBA; UCIIOIb30BaTh 3aKOHBI U
METO/bl MATEMaTUKH, ECTECTBEHHBIX, TYMaHUTAPHBIX U IKOHOMUYECKHX HAYK MPHU pEIICHUN
npoeCCHOHANIBHBIX 3a]1a4; IPUMEHSTh Ha MPAKTHKE HABBIKU MPOBEJCHUS U ONMCAHUS
HCCIIEIOBaHMI, B TOM YUCIIE HKCIIEPUMEHTAIbHBIX

[1K-4.1 B cocraBe Hay4HO-UCCIEN0BATEIBCKOTO KOJUIEKTUBA IPUHUMAET
y4dacTHe B pa3paboTKe U HKOJIOr0-3KOHOMHUYECKOM 00OCHOBAHUH TUIAHOB
BHEJIPEHUSI HOBOM IPUPOJLOOXPAHHON TEXHUKU U TEXHOJIOTUH,
HKOHOMUYECKOM PETYJIMPOBAHUU IIPUPOJTOOXPAHHOU IEATEIBHOCTH
OpraHu3anuu

[1K-4.2 B cocraBe HayuHO-UCCIEI0BATEIBCKOTO KOJUIEKTUBA TPUHUMAET
ydacTue B pa3pab0oTKe MEPOIPHUATHI 110 CHUKEHUIO MOKapPHBIX U




JPYTUX PUCKOB YpE3BbIYANHBIX CUTYalUN

I1K-4.3

B coctaBe Hay4HO-HCCIIEA0BATENBCKOTO KOJUIEKTUBA IPUHUMAET
y4acTue B OLIEHKE Pe3yJbTaTUBHOCTU U 3(P(HEKTUBHOCTH CUCTEMBI
yhpaBJIeHUs] OXpaHOH Tpyaa




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

OO6mias TpyA0€MKOCTh JUCIHUILUIMHBI COCTABIISIET 2  3a4€THBIX €AUHUI] 72 aKaj. 4acoB, B TOM

HHUCJIIC:

— KOHTaKTHast padora — 34,95 akas. yacos:
— aynutopHas — 34 akajl. 4acos;
— BHeayauTopHas — 0,95 akaj. 4acos;

— camocTosTenbHas pabora — 37,05 akaj. 4acos;

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

@dopma aTrTecTaluy - 3a4eT

AynutopHas g e
. | xowraxrHas paGora 5 £ ®opma TeKyIero
=
Paszen/ Tema % (B akaj. yacax) E > Bun 3 KOHTPOJIS Kox
g & © | camocrosTenbHOW | yCIIeBaeéMOCTH H
JUCLUTUTAHBI 3 e o . | xommerenyu
3 g g paboThI TIPOMEKYTOYHOM
Tlek. naf. HIPaKT. 'S aTTecTaluu
3aH. 3aH. | O &
1.
IloaroroBka k
nabopaTopHo-
MPaKTHIECKOMY
3aasTrio Nel, JlaGoparopHast
pabora ¢ pabota Nel,
1.1 TIpezver ¥ MeTob! oubnuorpagpudec YCTHBIH Oompoc,
HOHATHSA U 3a7a4Yu KM cnaua PTP Nel VK-1.1, VK-
¢busnyecKoi XUMHUU Matepuanamt, «Tepmo- 1.2, YK-1.3
3 6 10 | Bemonnenue PI'P JUHAMHUYECKHUI o o
Xumuueckas Nol AHAIIS IIK-4.1, TIK-
TEPMOJMHAMUKA. 3aKOHBI - 4.2,11K-4.3
TepPMOJHHAMHKH «TepmonuHamMude XUMHYECKUX
’ CKHH aHau3 peaxkuuin,
XHUMHYECKUX KOHTPOJIbHAS
peaxmn, pabora
MOJITOTOBKA K
KOHTPOJIbHOM
pabote
6 paGorta ¢ YK-1.1, VK-
1.2 Xumuueckoe u pa3zoBoe 3 10 oubnuorpagpuiec CTHBI ONDOC 1.2, YK-1.3,
paBHOBecHe KHM y P TIK-4.1, TIK-
MaTepHaaaMu 4.2, TIK-4.3
IToaroroBka k
nabopaTopHo-
MPAKTHYECKOMY TaGopaTopHas YK-1.1, YK-
1.3 TepmonuHaMITgeCKast 3 6 7 3aHATHIO No2, a6cI))Ta ]\2 > 1.2, VK-1.3,
TeopHsl PacTBOPOB pabora ¢ pabora 1z, TIK-4.1, TIK-
YCTHBIH Onpoc
oubnuorpagpuiec 4.2, TIK-4.3
KHAM
MaTepHaIaMu
IToaroroBka k VK-1.1, VK-
nabopaTopHo- JlaGoparopHas 12 VK-1.3
1.4 XuMuueckast KHHETUKA 3 5 5 MIPaKTUYECKOMY pabota Ne3, HK’- 41 H.K‘-
3aHATHIO Ne3, YCTHBII OIpoC 42.TIK-4.3
pabora ¢




oubnuorpagpuyiec

KHM

MaTepHaIaMu

Pa6ora ¢ VK-1.1, YK-

1.5 TToBepxHOCTHBIE oubnuorpagpuiec . 1.2, YK-1.3,
SIBJICHHSL. 5 5,05 KUMM YeTHEI onpoc TIK-4.1, TIK-

MaTepHajJaMu 4.2, TIK-4.3
HWroro no pazaeny 17 17 37,05
HWroro 3a cemectp 17 17 37,05 3au€r
Wtoro nmo gucruminHae 17 17 37,05 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

OO6pa3zoBarenbHbIe TEXHOJIOTHH — 3TO LEJIOCTHAS MOAETh 00pa30BaTEIbHOTO
mporecca, CHCTEMHO ONPEACISIONIas CTPYKTYPY M COIepKaHUe AesITeIbHOCTH 00euX CTOPOH
3TOrO Mpo-liecca (MPernoaaBaTeis U CTyIeHTa), UMEIoLIast LEeNbI0 JOCTH)KEHUE IIIAHUPYEMBIX
pe3yabTaTOB C MOMPABKOW HA MHAMBHyaIbHbIE OCOOCHHOCTH €r0 YYaCTHHKOB.
TexHOTOrMYHOCTh Y4€OHOTO MPOLIecca COCTOUT B TOM, YTOOBI ClIeaTh y4eOHBIN Iporecc
MIOJTHOCTBIO YIPABJISIEMbIM.

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

— JIeTaJIbHOE ONKCaHue 00Pa30BaTEeNbHBIX LIEICH;

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

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

— rapaHTUPOBAHHOCTH JIOCTUTAEMBIX PE3YJIbTATOB;

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

— ONTHUMAJILHOCTB 3aTPAYMBAEMbBIX PECYPCOB H YCHIIUIA.

Peanusanus KOMIETEHTHOCTHOTO MOX0/Ia MIPEIYCMaTPUBAET HCIIOJIb30BaHHE B
y4eOHOM Iporecce aKTUBHBIX M HMHTEPAKTUBHBIX ()OPM IPOBEACHUS 3aHATHI B COUCTAHUH C
BHEAyIU-TOPHOI paboTOM C LEeNbI0 (OPMUPOBAHUS U Pa3BUTHS NPO(ECCHOHATBHBIX
HaBBIKOB.

1. TpaguunoHHBIE 0Opa30BaTEIbHBIE TEXHOJIOTHH OPUEHTHPYIOTCS Ha OPTaHU3aLUI0
00pa3oBaTeNBHOrO MPOIIEcca, IPEANOIATaONIYI0 IPSMYIO TPAHCIISAIUIO 3HAHHI OT
IpenoaBa-Teis K CTyIeHTY (IPEMMYIIECTBEHHO HAa OCHOBE O0BSICHUTEIBHO-
WTIOCTPATUBHBIX METOAOB 00ydeHHUs). YueOHast AesTeIbHOCTh CTYIEHTa HOCUT B TAKUX
YCIIOBHSAX, KaK MPaBUIIO, PENPO-TyKTUBHBIIN XapakTep.

@DopMbl YUeOHBIX 3aHATHH € UCTIOIB30BAaHUEM TPAJUIIMOHHBIX TEXHOJIOT HHA:

WNHdopmaninoHHas JIeK1us — Mociae10BaTelbHOe U3JI0KEeHHE MaTepHraa B
JUCLUUIUIMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE MPEUMYIIECTBEHHO BepOaIbHBIMU CPEACTBAMU
(MOHOJIOT MpernoiaBaTens).

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

6 YueOHO-MeTOoMYEeCKOE 0O0ecTieYeHHe CAaMOCTOSAITeJIbHOM padoThl 00y4YaomMXcst

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 JIuTEpaTypa:

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



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

0) /lomoJiHUTe IbHASA JIUTEpaTypa:

1.  Xumudeckas KHHETHKA U aJICOPOIIHS : METO/I. YKa3aHUs AJIsl CTYJCHTOB IO
mucturuae "®dusndeckas xumusa" / [3. B. doasauna, C. 1. Kimoukorckuii, H. FO.
CeunnkoBa u ap.] ; MI'TY. - Maraurtoropck : MI'TVY, 2013. - 1 sanektpon. ont. nuck (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. FOauna ; MarHuToropckuii rocyiapcTBEHHbIN TEXHUUECKUN
yauBepcuteT uM. I'. . Hocosa. - Maruutoropck : MI'TY um. I'. U. Hocoga, 2023. - 1 CD-
ROM. - 3aru. ¢ tutym. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/21184 . - ISBN 978-5-9967-2718-6.
- Tekcr : 371eKTPOHHBIM.

3. I'opmikos, B.1. OcHoBbl pusnueckoii xumui : yaeonuk / B.W. I'opmkos, N.A.
Ky3znenoB. — 6-¢ u31. — Mocksa : JlJaboparopwus 3nanwmii, 2017. — 410 ¢. — ISBN 978-5-
00101-539-0. — TekcT : aneKkTpoHHBIH // JIaHb : 3IeKTpOHHO-OMOINOTEeYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/97412

4. TloBepxHOCTHBIE siBJIeHUA. Ancopouus : yaeoHoe nmocobue / A. H. Cmupnos, H.
1O. Ceeunukona, C. B. FOnuna, 2. B. Jronpauna ; MI'TY. - Marautoropck : MI'TY, 2017. -
1 anekTpon. ont. nuck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1959 . - ISBN 978-5-9967-0966-3. -

TekcT : ANEeKTPOHHBIN.

B) MeToanuyeckue ykasaHus:

1. JIabopaTopHBIi MPAKTUKYM 110 GU3UYECKON XUMUH : y4eOHO-METOANYECKOE
nocobue / A. H. Cmupnos, H. 1O. Cseunuk, C. B. IOgauna, 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 : 37eKTPOHHBIIA.

r) [lporpammuoe odecnieuenue u UnTepHeT-pecypcehi:

IIporpammHoe odecnevenue

HaunmenoBanue .
10 Ne norosopa Cpoxk neicTBUS JTUIICH3UH
7Zip CBOOOZHO pacmpocTpaHsieMoe 6eccpouHo
FAR Manager CBOOOZHO pacmpoCTpaHsieMoe 6eccpouHO
Bpaysep Yandex |cBOOOJHO pacrpocTpaHseMoe 6eccpouHo

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HasBanwue kypca CchlIIKa

?JEKTPOHHW pecyperl Gubmiotexn MITY . https://host.megaprolib.net/MP0109/Web

HanmonansHas HHGOpMaIMOHHO-aHATUTHYECKAsT
cuctreMa — Poccuiickuil MHIEKC HAy4YHOTO
UTUPOBAHUS

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

9 MaTtepuajibHO-TEXHHYECKOe o0ecreyeHne TUCUUIINHbI (MOLYJIs1)

MaTepI/IaJ'II)HO-TeXHI/I‘IeCKOC obecneyenne JUCHHUIIIIMHBI 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

MartepuanbHO-TEXHHUYECKOE 00ecTIeueHe TUCITUTUINHBI BKITIOYaeT: MaTepuanbHO-
TeXHUYECKOoe o0ecrneueHne JUCIUIIINHBI BKIIOYAET:

1. YueOHas ayuTopus Ajs MPOBEACHUS 3aHATHI JEKIIMOHHOTO THIIa OCHAII[EHA!

- TEXHUYECKUMU CPEJICTBAMU O0yUYEHUS, CIY>KAIIUMHU ISl IpeACTaBIeHUS y4eOHOit
nH(popManuy 60JIBIION ayAUTOPUN: MYJIBTUMEINIHBIMU CPECTBA XPAHEHHUSI, IEPEAaYu U
MpeACTaBICHUS yueOHOM HHPOPMAIIHH;

- CIICUAIU3UPOBAHHON MEOeIbIO.

2. YyeOHast ayquTopus JJisl IPOBEACHHs TaOOpaTOpHbIX 3aHATHH «JlabopaTopus
(bu3nyecKoil XuMuM» OCHaIlleHa JIA0OPaTOPHBIM 000PYAOBaHUEM:

- YCTaHOBKa ISl ONpeJIe]IeHHe HHTETPAIbHOM TEIJIOTHl pACTBOPEHUS COJIH;

-YCTaHOBKa JIJIs OTIPE/IeTICHUS TEeTJIOTHI UCTIAPEHUS YUCTON KHUIKOCTH;

-OropeTKH U J1abopaTopHasi MOCy/a AJisl IPUTOTOBJICHUS PACTBOPOB ISt
nabopatopHoi «TpeTrii KOMIIOHEHT B JIBYXCIIOHHOM JKHJIKOCTHY;

- YCTaHOBKA sl ONPEICIICHUS BIUSHUS TEMIIEPaTyphl HA CKOPOCTh XUMUYECKOM
peaxiuu.

3. YueOHas ayauTOpHs Ij1s TPYIIOBBIX U MHIUBUAYATbHBIX KOHCYIIbTAIIUH,
TEKYIIIETO KOHTPOJIS ¥ MPOMEKYTOYHOM aTTeCTAllUU OCHAIIICHA:

- KOMITbIOTEpHO# TexHHKOH ¢ makerom MS Office, ¢ moakiroueHreM K cetu
«IHTEepHET» U ¢ JOCTYIOM B AJIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTEIbHYIO CPEy
YHHUBEPCUTETA;

- CIICUATM3UPOBAHHON MEOEIbIO.

4. ITomemnieHue At CaMOCTOSITENIbHOM pabOThI OCHAIIICHO:

- KOMITbIOTEpHO# TexHHKOH ¢ makerom MS Office, ¢ moakiroueHreM K cetu
«IHTEepHET» U ¢ JOCTYIOM B AJIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTEIbHYIO CPEy
YHHUBEPCUTETA;

- CTICIUATU3UPOBAHHON MEOEIbIO.

6. [Tomemenue st XpaHeHUS U TPODUITAKTUIECKOTO 00CTYKUBAHUS y4EOHOTO
000pyZI0BaHUS OCHAILEHO:

- CIICIUANTM3UPOBAHHOM MEOEINbI0: CTeIaXXaMH JIJIsl XpaHeHHs y4eOHOTOo
000pynOBaHUS;

-MHCTPYMEHTaMHU JIJIsl peMOHTa y4eOHOTo 000pyI0BaHHUS.



Ipuioxkenne 1

6 YueOHO-MeTOqMYEeCKOE 0OOecTIeYeHHe CAMOCTOATEIBLHOM padoThl 00y4Yarommxcst

Ilepeuens nabopamopnvix pabom
1. OrmpeneneHuie UHTErpaIbHON TEIIOTHI PACTBOPEHUS COIU
2. Tperuili KOMIIOHEHT
3. Buwusnue TeMneparypbl Ha CKOPOCTh XUMHUYECKOM peakiuu
4. AncopOius Ha TpaHMIIE )KUKOCTb-Ta3

JAOMAIIHEE PACYETHO-I' PAOUHYECKOE 34/IAHHE Nol
«Tepmoounamuueckuil AHaIu3 XUMU4ECKUX PeaKyuiiy

Uccaenoanue 1

J51st peakiuu BBIMOJHUTE CIETYIOIIEe:
1.1.CocTaBuTh ypaBHEHHE 3aBHCHUMOCTH OT TEMIIEpaTypbl BEJIMYUHBI TEII0BOTO 3 dexra A\H®; =
f(T) u usmenenus suTponuu AS°, = f(T).
1.2.Beruncnute BemuuuHbl  ACp, aH®: | AS°%, aG° u InK, npm Heckonpkux Temmeparypax,
3HAYEHUS KOTOPBIX 3aJal0TCs TeMIIepaTypHbIM HHTEPBAJIOM U I1aroM temieparyp. [lonyduennsie
3HAUEHUS UCIOJb3YIOTCS IPH nocTpoeHuu rpadukoB B koopauHaTax ACp—T; AH% —T; AS% — T,
AG°% —Tun InK, — 1/T.
1.3.ITonb3ysce rpaduxom InK, — 1/T , BeiBecTn npubnmxennoe ypasaenue suaa InK, = A/T + B,
rae A, B — mocTosHHEBIC.

Hcciaenosanue 2

2.1. Ucnonw3ys npasuio a3 ['nbb6ca, 115 paccMaTpruBaeMoi CUCTEMBI ONPEAETUTh KOJIMUECTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB U YHUCIIO CTENEeHEH CBOOOIbI.

2.2. OnpenenuTh BO3MOKHOE HAIIPaBJIEHUE MTPOTEKAHUS MCCIEAYEMOM PEaKIMN U PaBHOBECHBIN
coctaB Ta3oBoil (as3sl mpu naBienuu (klla) m temmeparype (K). Ilpm pemenun 3anaum
UCIIOJIb30BaTh BBIBEJACHHOE B HccienoBaHuu | smnmpuueckoe ypaBHeHue InK,=A/T+B nu
JTaHHbIe 00 MCXOJTHOM COCTaBe ra3oBoil (a3bl

2.3. YCTaHOBUTH HANpaBJICHUE CMEIICHHUS COCTOSHUS PABHOBECHS PAaCCMATPHBAEMOW CHCTEMBI
npu:

a) YBEeJIMUEHUH JaBJieHUs (IOCTOSIHHAS TEMIIEpaTypa);

0) yBeIMUEHUH TeMIepaTypbl (IOCTOSIHHOE JJaBJICHUE).

Cnucox BOIIPOCOB 1JiA 3a4€eTa Mo JUCHUIIJIHHE «Puznyeckas XuMus

1. OcHoBHBIE MOHATHS TEPMOJIUHAMHKH.

2. Tlepssrii 3akoH TepMoaguHAMHKH. [ToHSITHE O TEIUIOBOM 3¢ (deKTe, TEeII0Th 00pa30BaHHUS,

TOpeHus1, pacTBOpeHus, (pa30BbIX npeBparienuii. 3akoH ['ecca. Pacuersl o 3akony I'ecca.

Bnusinue temnepatypsl Ha TEeMI0BOH 3P eKT.

3akon Kupxroda. PacueTs! TemnoBbix 3gdekToB no 3akony Kupxroda.

BTopoii 3aK0H TEpMOINHAMHUKH.

TepmoauHaMudeckue (QyHKIUH, XUMUYECKUN MOTEHIMAal, OOIIMe YCIOBHs PaBHOBECHUS

cucteM. DHeprusi ['m60ca m sHeprus ['eapbMmMronbiia Kak KpHUTEPUH, OMPEICSISIONINE

HaIpPAaBJICHUE U NPEAEI IPOTEKAHUS IIPOLIECCOB B HEN30JIMPOBAHHBIX CHCTEMAX.

7. Tlonstue o (a3oBOM paBHOBECHHM, OCHOBHBbIE oOIpezeseHuss (a3zoBOro pPaBHOBECHS.
[TpaBuno ¢a3 'ub0ca, ero npuMeHeHHe.

8. ®asoBoe paBHOBeCHE B OJIHOKOMIIOHEHTHBIX cucreMax. VYpaBHeHHe
Knaysuyca-Knaneiipona, pacueTsl OCHOBaHHBIE Ha ’TOM ypaBHEHHUE.

9. VcnoBus XUMHYECKOTO paBHOBECHS. 3aKOH JIEUCTBYIOIIMX MacC (TEPMOAMHAMUYCCKUN).

ook w



10.
11.
12.

13.

14.

15.
16.
17.

18.
19.

20.
21.

22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.

KoHcTaHTa XMMHY€CKOTr0 paBHOBECHSI.

Bunpsl koHCTaHT paBHOBecHs. PaBHOBECHS B FeTEpOreHHBIX CHCTEMAX.

BnusiHue TemnepaTypsl Ha KOHCTAaHTY paBHOBECHSL.

HanpaBnenue peakuuil B 3aKpbITBIX cHCTEMaX. YpaBHEHHE H30TEPMbl XUMHUYECKOU
peakuuu Bant-T'odda, ee mpakTuueckue npuiiokeHus. YpaBHEHHE H300apbI-M30X0PbI
peakuuu. MeToJibl pacyeTra KOHCTAaHThl paBHOBECHSL.

[IpaBuno Jle-lllarenbe, €ro mnNpakTHUYECKOE MNpPUMEHEHWE. BiusHue [aBlIeHUS Ha
HIOJIOKEHHUE PABHOBECHS.

Peanbhble ra3el. Onucanue peajbHbIX [a30B C UCI0JIb30BAHUEM BUPHAJIBHBIX YPaBHEHUI.
Temneparypa  boinsa.  CMmbicn  BUpPHQIBHBIX  KOd(DUIMEHTOB.  YpaBHEHHUE
Ban-nep-Baansca. O¢ddexr xoyns — Tomncona. Temneparypa naepcun. CxmkeHue
ra3os.

Omnpenenenue noHsaTus “pactBop”’. CriocoObl BIpaXKEHHsI COCTaBa pacTBOPOB.

Bausinue paznuuHbIX pakTOpoOB Ha PACTBOPUMOCTD.

Mopnenu pacTBOpOB: HjealibHbIE (COBEPILEHHbIE) 1 OECKOHEUHO pa30aBiIEHHbIE PACTBOPSI,
UX OTJIMYHUE OT PeasIbHbIX PACTBOPOB.

3axonbl Payns u I'enpu. [lapuunanbable MOJISpHbBIE BEJIMYUHBL, UX OIPECIICHUE.
CpoiicTBa pa30aBIEHHBIX PAaCTBOPOB HE AJIEKTPOJIIUTOB. J[aBiIeHHue mapa HajJ pacTBOPOM,
TEeMIEpaTypa KUIEHUS U 3aMep3aHusl.

OcHOBHBIE IOHATHS XMMUYECKON KNHETUKU.

Crioco0b1  ompeneneHust cKopoctH peakuuud. DopmanbHas KWHETHKA T'OMOTEHHBIX
peakuuil. 3aKOH JEHCTBYIOIINUX Macc.

ITopsinky peakuuii U UX MOJIEKYJSIPHOCTb.

Peakiuu nepBoro, BTOporo u n-ro mops,IKoB.

Kunernyeckue ypaBHeHUs U1l peaKLUil Pa3InYHbIX MTOPSIIKOB.

[Tepuon nomynpeBpalieHus.

KoHcTaHTa ckopocTH peakiiuy, ee CBOWCTBA, pa3MEPHOCTH U OTIpEACIEHUSI.

MeTtoap! onpenienieHns NopsAaKa PEaKIUH.

[ToBepxHOCTHOE HATSKEHHE, METOJIbI €r0 U3MEPEHHUSI.

AncopO1ysi, OCHOBHBIE ITOJIOKEHUS U YPaBHEHHUS a/ICOPOLIHH.

VpaBuenue ['u66ca.

Ypasuenue OpenHuixa. YpasHenue JIeHrmMoopa.

3aBUCUMOCTbH a/ICOPOIIUU OT TEMIIEPATYPBHI.



Tlpunooicenue 2

7 Oyenounvie cpedcmea 0 NPOBeOeHUs NPOMENHCYMOYHOU ammecmayuu

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum.:

CTpyKTYpHBIH 3JIEMEHT
KOMIIETEHIH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

O1eHOYHEIE cpe€acTBa

YK-1 Cnoco0OeH ocymecTBIISATh MOUCK, KPUTHUECKUH aHAJIN3 M CUHTE3 HH(POPMAIUY, TPUMEHSITh CHCTEMHBIHN MOIX O JAJIsl PEUICHUS IIOCTABJICHHBIX 3a/1a4

VK-1.1 Ananmusupyer 3agady, Bbuienss ee | Cmucok BONPOCOB JJIS MPOBeIeHHs 3a4eTa Mo Jucuuninne ®uzndeckass XuMust
0a3oBbIC cocrapistonue, | 1. OCHOBHBIE TOHATHUS TEPMOJIUHAMUKH.
paccMaTpuBaeT u npeiaraer | 2. [lepBbiil 3akoH TepmoguHamuku. IloHsTHE O TemoBOM >(QeKTe, TemIoThl
BO3MOJKHBIE ~ BapUaHTBl  PEIICHUS 00pa3oBaHus, TOPEHHUS, PACTBOPEHUS, (Pa30BBIX MPEBPALICHHUN.
[OCTaBJIEHHOW 3anaun, oueHuBas ux | 3. 3akoH I'ecca. Pacuersl mo 3akony I'ecca.
JOCTOWHCTBA M HEJIOCTATKU 4. BnusiHAE TeMIIepaTyphl Ha TEIUIOBOU Y QEKT.
5. 3akon Kupxroda. Pacuets! TerioBsix 3¢ dextoB no 3akony Kupxroda.
6. BTopoii 3aK0H TepPMOINHAMHKH.
7. TepmoauHamuueckue (QyHKIMM, XUMHYECKUH MOTEHLMaN, OOILIMe YCIOBUS
PaBHOBECHSI CUCTEM.
8. Oneprus [mb6ca u sHeprus ['enbMronbiia Kak KpUTEPHH, ONpeAessroIne
HarpaBJICHUE U TIPEJIelT TPOTEKAHUS TIPOLIECCOB B HEM30JIMPOBAHHBIX CHCTEMAX.
9. IlonsaTHe o pa30BOM paBHOBECHM, OCHOBHBIE ONpeieieHUs (ha30BOr0 PABHOBECHS.
[TpaBuiio a3 I'n66ca, ero npuMeHeHue.
10. da3zoBoe paBHOBECHE B OTHOKOMIIOHEHTHBIX CUCTEMAX.
11. VYpaBuenue Knay3uyca-KnaneiipoHa, pacdeTrbl OCHOBaHHbIE Ha 3TOM
ypaBHEHHE.
YK-1.2 Onpenenser, UHTEPIPETUPYET u | 3agaum JJ1sl CAaMOCTOATEILHOTO pelieHusl U3 NPogecCHOHAIBbHOI AeATeTbHOCTH

pamxupyer uHpOpMalnoo, TpeOyemyro
JUIL pelIeHUs] TIOCTaBJICHHOM 3ajauu;
OCYILIECTBISIET MOMCK HMH(OpMAaLUU IO
Pa3IUYHBIM THIIaM 3aIpOCOB

3agaya 1
Hcxons u3 cneayonmmx TepMOXUMUYECKUX YPaBHEHUI:
1) H,+0,=H-0, . AH=-184 kJx,
2) Hy0=H,0+0,505; AH’=-96 k]I,
oIpeieNIuTe TerI0BoN APHEKT peaKkiuu:




CTpYyKTYpHBII 3JIEMEHT
KOMIICTCHIIU

[Tnanupyemsble pe3ynbTaTbl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

3) Ho+0,50,=H,0, AH’=?

YK-1.3

[Tpu 06paboTke nHpOpMAIMK OTINYAET
(GbakTel OT MHEHHWH, WHTEPIpPETAIH,
OIICHOK,  (GOpMHUPYET  COOCTBCHHBIC
MHEHHSI W CYXICHHS, apryMEHTHPYET
CBOM BBIBOJIbI M TOUKY 3pEHUS

[IpoBecTn TEpMOAMHAMHUYECKUN aHAIU3 PEAKLIUN
JOMAIIHEE PACUETHO-ITPA®UYECKOE 3AJIAHUE Nel
«TepmonrHAMHUYECKUI aHAJIN3 XUMHYECKUX PEAKIUID)
HUccaenoBanme 1
J1J1s peakIuy BBIOJIHUTE CIIETYIOIIEe:
1.1.CocTtaBUTh ypaBHEHHE 3aBHCHUMOCTH OT TEMIEpaTypbl BEJIMYMHBI TEIIOBOTO
apdexra \H®, = f(T) u usmenenust surpornuu AS°, = f(T).
1.2.Beruncnute BemuuuHbl  ACp, AH®: | AS°, AG° u InK, npm Heckonbkux
TEeMIepaTypax, 3HAUCHUSI KOTOPBIX 3aJIal0TCs TeMIepaTypHbIM UHTEPBAJIOM U IIaroM
temneparyp. [lonmydeHHbIE 3HAUEHUS HCIIOJB3YIOTCS TPU TIOCTPOSCHUHU TpaUKOB B
koopmuHatax ACp— T; AH% = T; AS%—T; AG°% — T u InK, - U/T.
1.3.ITonp3ysce rpapuxom InK, — 1/T , BeiBecTu npubnuxeHHoe ypaBHenue suja InK, =
A/T +B, rne A, B— nocTosHHBIE.

[TK-4 Crioco6eH opueHTUPOBATHCS B OCHOBHBIX ITpo0ieMax TeXHoCc(epHO# 0€301MacHOCTH; MPUHUMATh Y9aCTHE B HAYYHO-HCCIIEIOBATEIHCKUX
pa3paboTkax mo npouiIro MOArOTOBKH: CUCTEMATU3UPOBATh MH(OPMAILIHIO TI0 TEME HCCIeA0OBAaHUMN, TPUHIUMATh y4acTHE B SKCIIEpUMEHTaX, 00padaThiBaTh
MIOJIy4YE€HHBIE JaHHBIE; PellaTh 3a/1a4y MPo(hecCHOHATBHOM AESITENbHOCTH B COCTaBE HAYYHO-UCCIIEJ0BATEIbCKOT0 KOJUIEKTHBA; NCII0JIb30BATh 3aKOHBI U
METO/]IbI MATEMATHUKH, ECTECTBEHHBIX, TYMAHUTAPHBIX U SKOHOMHUYECKHUX HAyK MPH PelIeHUH MpodeccroHalbHbIX 3a7a4; MPUMEHSITh Ha MPAKTUKE HABBIKH
MIPOBEACHUS W OTIMCAHUS UCCIIEAOBAHUM, B TOM YHCJIEC IKCIIEPUMEHTATbHBIX

[1K-4.1

B cocTtaBe Hay4HO-UCCIIEI0BATEIBCKOTO
KOJUICKTHBA TNPUHUMAET YydYacTHE B
pa3paboTKe U IKOJIOT0-IKOHOMHUYECKOM

00OCHOBAHUU TJIAHOB BHE/IPEHUSI HOBOM
MIPUPOIOOXPAHHOMN TEXHUKHU 51
TEXHOJIOTUH, HKOHOMUYECKOM
peryampoBaHuu MIPUPOTOOXPAHHOMN

ACATCIIbBHOCTH OpraHnu3allun

Choucokx BOIIPOCOB IJIA MPOBEACHUSA 3a4€Ta 0 JMCHUIIIMHE

1. VYcnoBus ~ XMMHYECKOTO  paBHOBECHS. 3aKOH  JIEHUCTBYIOIIMX  Macc
(TepMOIMHAMUYECKHUI).

2. KoHcTaHTa XMMMYECKOT'O PaBHOBECHSI.

3. Bwugapl koHCTaHT paBHOBecHs. PaBHOBECHS B T€TEPOTeHHBIX CHCTEMaX.

4. BnusHue TemrepaTypbl Ha KOHCTAaHTY paBHOBECHSI.

5. Hampasnenue peakuuii B 3aKpbITHIX CUCTEMaX. Y paBHEHUE U30TEPMbI XUMUYECKOU

peakuuu Bant-T'odda, ee npakTuuecknue npuioxeHus.
VpaBHeHHe K300apbl-U30XOpHl  peaknuu. MeTomsl
paBHOBECHSI.

KOHCTAaHThI

o

pacuera




CTpYyKTYpHBII 3JIEMEHT

[Tnanupyemsble pe3ynbTaTbl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

KOMIIETEHIIUH
7. IlpaBuno Jle-IllaTenbe, ero mpakTU4YecKoe NMpUMEHEHHE. BimsHuEe naBiieHHS Ha
I10JIO’)KEHHUE PABHOBECHS.
8. Omnpenenenne NOHATHUSA “pacTBOp”.
9. CnocoObI BEIpaXEHHS COCTaBa PaCTBOPOB.
10. BimstHue pa3nudHbIX GaKTOpoB Ha PaCTBOPUMOCTb.
11. Monenu pacTBOpOB: HIealbHBbIC (COBEPIICHHBIC) U OSCKOHEYHO pa30aBJICHHBIE
PacTBOPBI, UX OTIMYHE OT PEAIbHBIX PaCTBOPOB.
12. 3akons! Payns u I'enpu. [lapunansabie MOISpHBIE BETMYUHBI, HX OIIPEICIICHHUE.
13. CpoiicTBa pa30aBIeHHBIX paCTBOPOB HE JJIEKTPOIUTOB. J[aBneHue mapa Hajl
pacTBOpPOM, TEMIEpATypa KUIIEHUS U 3aMEep3aHMsL.
[1K-4.2 B cocraBe HaydHO-MCCIE10BATENBCKOTO | 3a1a4u AJIs1 CAMOCTOSITE/ILHOIO pellleHus U3 Npo¢ecCHOHAILHOM 1eATEeJIbHOCTH
KOJUIEKTMBA NpuHUMaeT ydactue B|3amava l
pa3paboTke MEpOTIPUATHIA o | Onpenenure sutponuio 15t Cl, mpu remneparype 625°Cu  pmasnenuu 35,5kI1a.
CHIDKEHUIO MTOXKAPHBIX U APYTUX PUCKOB | JlaHHBIE, HEOOXOaUMBIE A pacyeTa  (CTaHAAPTHYIO SHTPOIHIO, 3aBUCUMOCTD
Ype3BbIYAHBIX CUTYaLUN TETIOEMKOCTH OT ~ TEMIIEpaTyphl) B3sTh U3 cripaBouHuka. Cunrats Cly naeaabHbIM
ra3oM.
[1K-4.3 B cocraBe HaydHO-HMCCIIE10BATEIBCKOTO IIpoBecTn TepMOAUHAMMYECKUH AaHAJIN3 PeaKLUH

KOJUIEKTHBA TPUHUMAaET Yy4yacTHE B
OLICHKE pE3yJIBTaTUBHOCTH u
3¢ (HEKTUBHOCTU CUCTEMBI YIPABIIECHUS
OXpaHo Tpyaa

JAOMAIIHEE PACYETHO-I'PA®UYECKOE 34/IAHHE Nel
«Tepmoounamuueckuil Ananu3 XuMU4eCcKUx peaKyuiiy

HccaenoBanue 2

2.1. Ucnone3ys npasuio (a3 'mb0ca, ans paccmMaTpuBaeMoil CHCTEMBbl ONPEIETUTh
KoJnuecTBa a3, He3aBUCUMBIX KOMIIOHEHTOB M YUCIIO CTETEeHEeNH CBOOOIBI.

2.2. OnpenenuTs BO3MOKHOE HAIIPaBICHHUE NPOTEKAaHUs HCCIELYEMON pEakUUHu U
paBHOBECHBIN cocTaB ra3zoBoil ¢a3pl npu aasneHuu (klla) u remmneparype (K). Ilpu
pELIeHNH 3aJayd HCIOJIb30BaTh BBIBEACHHOE B MCCIEAOBAHUU | SMIMPUUYECKOE
ypaBHenue InK,=A/T+B un naHHbIe 00 HCXOIHOM COCTaBE ra30BOH (a3bl

2.3. YcTaHOBUTH HANpaBJICHHE CMEIIEHUS COCTOSHUS PABHOBECHS paccMaTpUBaceMOM




CTpYyKTYpHBII 3JIEMEHT
KOMIICTCHIIU

[Tnanupyemsble pe3ynbTaTbl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

CUCTEMBI MpHU:
a) YBEJIMYECHUU JaBJieHUs (TIOCTOSIHHAS TEMIIEpaTypa);
0) yBeTUUYCHUH TeMIIepaTypsl (TOCTOSTHHOE JaBJICHHUE).




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLICHUBAHUS:

[IpomexyTouHass arrecTalss MO AWCUUIUIMHE BKJIIOYA€T TEOPETUYECKUE BOIPOCHI,
MO3BOJISIOIINE OLCHUTh YPOBEHb YCBOCHUS O00YYAIOUIMMHUCS 3HAHUH, M MPAKTUYECKHUE 3aaHuUs,
BBISBJISIFOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUMN U BJIa/IeHUH, IPOBOIUTCS B opMe:

- BBITIOJTHEHUS ¥ 3aIUTHI Ta00PaTOPHBIX PaboT;

-BBIMIOJIHEHUS U 3aIIUTHI IOMAaIlIHEH pacyeTHO-Tpaduyeckoil paboThl;

- 3aueTa.

Brimonnenue nabopaTopHbIX pabOT MPOBOAUTCSA B YUEOHBIX ayJUTOPHUSAX IJIS MPOBEACHUS
71a00paTOpHBIX paboT MO TUCHUITIHHE «DU3HUEcKas XUMHSD O] PYKOBOJICTBOM IPEMOaBaTes,
pacueT M TMOATOTOBKa K cjade JIabopaTopHON paboOThl OCYHIECTBISIETCS OOydaromUMCs
CaMOCTOSITENIBHO.

Kputepuu onenrnBanus 1a00paTopHbIX padoT: «3aUTEHO», «HE 32a4TEHO».

JomamHsis pacueTHO-Tpaduyeckast paboTa BBIOJHAETCS CaMOCTOSITENIFHO, B TpoOIlecce ee
HanMcaHus O0yJarouuiicsi pa3BUBAaeT HaBBIKM K HAy4yHOU paboTe, 3aKperisisi U OJHOBPEMEHHO
pacupsisi 3HaHUs, MOJyYEHHBIE TPU U3yYeHUHU Kypca «DPuszndeckas Xxumusiy. [lpu BeIMoOTHEHUN
KypcoBOil paboThl 0Oydaromuics JODKEH IOoKa3aTh CBOE YMEHHE paboTaTh CO CIPABOYHOMN
JUTEPATypOil ¥ APYTUMU JUTEPATYPHBIMU UCTOUHHUKAMHU, a TAK)KE€ BO3MOYKHOCTh aHAJM3UPOBATh
[IOJIyYEHHBIE PE3YJIbTATHI.

Kputepun oneHuBaHusi gomaiiHeidl pacueTHoO-rpaduueckoil paboThl: «3aYTEHO», «HE
3a4TEHO».

IToxa3zatenun u KPUTECPHUHA OLICHUBAHUA 3a4€Ta:

— OIICHKY «3a4TE€HO0» CTYACHT MOJydaeT, €CJIM MOXKET MTOKa3aTh 3HAHUS HAa YPOBHE
BOCTIPOM3BEICHUS 1 O0BICHEHUS WH(GOPMAIIUU, HHTEJUIEKTYaIbHbIE HABBIKH PEIICHUS MTPOCTHIX
3a/1a4, MOKET JIaTh OIICHKY MPEJIO)KEHHON CUTYaIlNH.

— OIIEHKY «He3a4TEeHO0» CTYJICHT M0IYYaeT, €CJId He MOXKET M0Ka3aTh 3HAHUSI HAa YPOBHE
BOCITPOM3BEICHUS U 00BICHEHUSI MH(MOPMAITUH, HE MOXET TTOKa3aTh HHTEIJIEKTYaIbHbIE HABBIKU
pElIeHUs] TPOCThIX 33/1a4, AaTh OLEHKY MPEIJIOKEHHON CUTYallUH.



