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PaGouas mporpammMa paccMoTpeHa U 0100peHa Ha 3aceqaHuu kadenpsl Meramtypruu u
XUMUYECKUX TEXHOIOTUH
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JIucr aktyanusanuu padoyeii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceaHuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTammyprud U1 XUMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKo

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogqodpena st peamsanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu kapeapbl MeTauTyprui ¥ XUMHUYECKHX TEXHOIOT Ui

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

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2028 - 2029
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTauTypriud U XHMHYECKAX TEXHOJIOTHI

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. XapueHko




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

[enbro ocBOeHUS TUCHUTUIMHBI «Du3nueckas XuMusi» SBIISICTCS:

JOCTH)KCHHUE BO3MOKHOCTH OMHCHIBATh BPEMEHHOU X0]1 XUMHUYECKUX
(U3UKO-XMMHYECKUX TIPOIIECCOB HAa OCHOBE WCXOJHBIX CBOWCTB CHUCTEM M BEIIECTB HX
COCTABJISIIONINX, & TAKKE KOHCUHBIN PE3YJIbTaT COOTBETCTBYIOIIHMX IIPOIIECCOB.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/JIbHOI MporpaMMal

JuctmruinHa ®usndeckass XUMHsS BXOAUT B 00s3aTENbHYIO YacTh Y4e€OHOTO IIIaHa
00pa30oBaTebHON IPOrPaMMBbI.

Jns  wu3ydeHUs  JUCHUIUIMHBL ~ HEOOXOOMMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUILINH/ IPAKTUK:

OOw1ast 1 HeopraHuyecKkast XUMus

WNudopmarrka u HHGOPMAITMOHHBIE TEXHOJIOTUU

®dusnka

3HaHus (YMEHHUs, BIaJIeHHs), IOJIyYEeHHbIe MIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUISl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

MarepuanoseneHue

Amnanu3 yuciioBoit nHpopMaLun

MonenrpoBaHue MpoLEccOB U 00bEKTOB B METAJLTypIUH

TexHosornsa Nponu3BoOACTBAa KOKCa

dusnyeckas XMMHUS MUPOMETAIITYPTHUECKUX ITPOLIECCOB

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/ibTaThbl 00y4eHHUs

B pesynbrate ocBoeHMs AUCHUILIUHBI (MOayisl) «Pu3nyeckas XUMUS» 00ydaroluiics
JIOJKEH 0071a/1aTh CIICAYIOIIMMU KOMIIETEHIIUSAMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

OIIK-1 CrnocobeH pemaTh 3agaydl NPOPEecCHOHATBHON AEATENbHOCTH, MPUMEHSSI METOJIbI
MOJIEJTMPOBAHUS, MATEMaTHUECKOI O aHaJIN3a, €CTECTBEHHOHAYUYHbIE U OOLIEMH)KEHEPHBIE 3HAHUS

OIIK-1.1 Hcnonp3yeT ecTeCTBEHHOHAYYHBIE 3aKOHBI M IPUHLMIBI NIPH PEIICHUN
MIPaKTUYECKHX 3a7a4

OIIK-1.2 Pemaer cranmapTtHele nOpodeccHOHaNbHBIE 3aJaud C IPUMEHEHHEM
00IIIeMHKEHEPHBIX 3HAHUU

OIIK-1.3 [IpuMeHsseT MeTOoAbl MOJEIMPOBAHMS M MAaTEMaTHYECKOr0 aHaiau3a I
pelIeHns 3aa4 TEOPETUYECKOT0 U MPUKIIAHOTO XapaKkTepa




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUMTLTHHBI (MOIYJIs1)
OO0mmast TpyI0eMKOCTh AUCIHILTUHBI COCTaBiseT 4 3aueTHBIX eauHui 144 akan. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabota — 106 akax. yacos:
—ayautopHas — 102 akan. yacos;

— BHEayIuTOpHas — 4 aKajl. 4acos;

— caMocTosITeIbHas paboTa — 2,3 aKaJl. 4acoB;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. yac;
— MOJrOTOBKA K DK3amMeHy — 35,7 akaj. Jac

dopma aTTecTaluy - SK3aMEH

pacTBOpPOB

AynuropHas = =
o | KomraxTHAs pabota E 3 dopma TEKyIIEero
=
N B aKaj. yacax 2] Bu KOHTPOJIS
Pasnen/ Tema 3 (B axaz. vacax) g B A . p Kon
S 3 ©| caMOCTOATEIEHON yCIeBaeMOCTH U
JIACIMTUTHHBI 5 [ . KOMITETECHIIUH
O g £ padoThI MIPOMEKYTOUHOM
nmab. | mpakt. | 5 3 aTTeCTaLHH
Tex | an. | sanm S &
1. Pazmen 1. Tlpeamer wu
METOIBI, IOHATHA U 3aJayd
(hu3nUecKol XUMUK
ITogroroBka k
1a00paToOpHOI
pabote Nel,
pabora c
oubnuorpagpudiec
1.1 Xumuueckas KUM MaTepuanam, TaGobaTopHas patora OIIK-1.1,
TEpMOJMHAMHUKA. 3aKoHbI| 2 6 2 6 IMOJrOTOBKA K N01p CTEI)HI\/,I orr)l oc OIIK-1.2,
TEPMOJUHAMUKH. BeIoIHEeHUIO PI'P o Y poc. OIIK-1.3
Nel
«TepmomuHamMude
CKUH aHamu3
XUMHYECKUX
peakuuin
HWroro no pazneny 6 2 6
2. Pazmen 2. Xumuueckoe u
($a3oBoe paBHOBECHE
21 Koncranra
IToaroroBka k
XAMHYIECKOTO N
N naboparopHoii | JIaboparopHas pabora
paBHOBecCHs], ee CBOWCTBA, .
pabote Ne2, Ne2, yerHblii omnpoc,
CrocoObl BBIPKEHHSI. 6 PIP Nol OIlK-1.1,
abora ¢ crada o
Hampasnenne mnponeccos| 2 8 12 8 2 P A .| OIIK-1.2,
oubnuorpagpuuec [« TepMoarHaMHYECKHIA
B M30TEPMHUYECKHX OIIK-1.3
KAM MarepuaiaMu.| aHajau3 XUMHYECKUX
YCIIOBHSX, M30TepMa o .
TOTOBKa K €aKIuin»
peakuuu Bant-T'ododa. OAro peakit
otuety o PI'P 1.
YpaBHeHHe n300apbl
Wroro no pazaeny 8 12 8 2
3. Pazpmen 3.
TepMonuHAMUYECKass — TEOPHS




3.1 Croco0bl BBIpaXKEeHHS

ITogroroBka k

COCTaBa PacTBOpOB. 71a00paTOPHOI OIK-1.1
Wpeanbhsle, pealbhbe| 6 6 6 pabote Ne3, Jlab6opaTopHas paboTta OHK-ll 2’
pacTtBophl. 3akoH Pays, pabota c Ne3, ycTHbIit onpoc OHK-lI 3’
3akoH ['eHpu.OkcTpakuus 6ubmuorpaduuec '
Y 3aKOH pacIpeeNIeHusl. KUM MaTepuagaMu
HWroro mo pasueny 6 6 6
4., Pazgen 4. JImarpammbl
COCTOSTHHS
JIBYXKOMITOHEHTHBIX CHCTEM
41 IIpaBuno ¢as. IloaroroBka k
Crioco0b1 MIOCTPOCHUS 7Ta00paTOPHOI
OIIK-1.1,
JUarpamMm cocrosHus. 6 8 8 pabote Ned, Jlab6opaTopHas paboTta OIK-1.2
Tumst JuarpamMmm pabota c Ned, yetHbIit ompoc. OITK-1 3’
COCTOSIHUS JIBOWHBIX oubnuorpagpuiec '
CIUIaBOB. KUM MaTepuaIaMH
Hroro no pazaeny 6 8 8
5. Pazmen 5. Xumwnueckas
KHHCTHKA
5.1 OcHOBBI (opMabHOM
KUHCTHKH. 3akoH IToxroroBka K
CHCTBYIOIINX Macce, 1a00paToOpHOI
iOHCTaiTam CKOpPOCTH pa6I())Te 15'95 . OIK-1.1,
.. o 2 8 6 6 0,3 ’ YcrTHBIi onpoc OIIK-1.2,
peakuuu, e€ CBOWCTBa, pabora ¢ OIK-1.3
ompeneneHue.  Peakium oubnuorpagpuec
Pa3INYHBIX MOPSAKOB, MX KUM MaTepuaIaMH
KUHETHKA.
Hroro no pazneny 8 6 6 0,3
Hroro 3a cemectp 34 34 34 2,3 9K3aMeH
Hroro no aucuumninae 34 34 34 2,3 9K3aMeH




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

OO0pa3zoBarenbHbIe TEXHOJIOTHH — 3TO LEJIOCTHAsE MOJENb 00pa3oBaTeIbHOro Ipolecca,
CHUCTEMHO ONpEAENAIoNas CTPYKTYpy M COJEp)KaHHE JeATENbHOCTH OO0EHX CTOPOH 3TOro
npouecca (mpenogaBarenss U CTYAEHTa), HMEIOLAas LEIbl0 JIOCTHKEHUE IIAHUPYEMbIX
pe3yibTaToOB € TONPAaBKOM HAa  MHAMBUAYaJbHblE OCOOECHHOCTH €ro  Y4aCTHHKOB.
TexHOIOrHYHOCTh y4eOHOro TMpolecca COCTOMT B TOM, YTOOBI caeiaTh Y4eOHBIH mporecc
HOJHOCTBIO YIIPABIIIEMBIM.

OCHOBHBIMU PHU3HAKAMH 00pa30BaTEIbHON TEXHOJIOTUU B €€ COBPEMEHHOM IIOHUMAaHUU
SBIISIFOTCSL:

— ZIeTalIbHOE ONMCaHue 00pa30BaTEIbHBIX LIETCH;

— II0JTaliHOEe oONucaHue (MPOEKTUPOBAaHME) CHOCOOOB JOCTHIKEHMS 3aJJaHHBIX
pEe3yJbTaTOB-1IENEH;

— HCIOJb30BaHHE OOpPAaTHOM CBSI3M C LEJIbI0 KOPPEKTUPOBKU 00pa3oBaTeIbHOIO
nporecca;

— rapaHTUPOBAHHOCTh JOCTUTAEMbIX Pe3yJbTaTOB;

— BOCIIPOU3BOJIMMOCTh 00pa30BaTENIbHOTO MPOIEcca BHE 3aBUCMMOCTH OT MacTepCTBa
Iperno/iaBaTe’s;

— ONTUMAJILHOCTb 3aTPAYMBAEMBIX PECYPCOB U YCUIIUH.

Peann3anus KOMIETEHTHOCTHOI'O 1O/IX0/1a IPEyCMaTpUBaET HCII0JIb30BaHUE B yUeOHOM
IIPOLECCE AKTUBHBIX M WHTEPAKTUBHBIX (OpM TNPOBEACHMSI 3aHATHM B COUYETAHUU C
BHEAYAUTOPHOU paboTOM ¢ L1ebi0 (OPMHUPOBAHUS U PA3BUTHUS IPOPECCHOHATBHBIX HABBIKOB.

TpaguiuonHble 00pa3oBaTeNbHbIE TEXHOJIOTMHM OPUEHTUPYIOTCS Ha OpraHU3aluio
00pa30BaTeNILHOTO  IpoLecca, MPEANONAralolyl0o MpsAMYI  TPAHCISALMIO 3HAHUH  OT
npenogaBaress K CTyJIEHTY (IPEeUMYILIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UIUIIOCTPATUBHBIX
METO/I0B 00ydeHus1). YueOHas IesATeIbHOCTh CTYJEHTAa HOCUT B TaKUX YCJIOBHSX, KaK IPaBUIIO,
PENpONYKTUBHBIA XapaKTep.

@®opMbl y4eOHBIX 3aHATHH C UCIIOJIb30BAHUEM TPAJAUIIMOHHBIX TEXHOIOTHIA:

WudopmanvonHas Jekuus — I[OCJeloBaTelbHOE H3JIOKEHHE MaTepuaia B
JUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpEICTBAMU
(MOHOJIOT TIpenogaBartess).

JlabopaTopHas paboTa — opraHuzaius yaeOHOM pabOThI C pealbHBIMH MaTepUaTbHBIMU U
UH(POPMALIMOHHBIMU OOBEKTaMM, HKCIEPUMEHTabHAsi pPadoTa C aHAJIOTOBBIMH MOJEISIMHU
peaTbHbIX OOBEKTOB.

6 YueOHO-MeTOAMYeCcKOe o0ecriedeHUe CAMOCTOSITeJIbHOI PadoThI 00y4aKoIHXCs
[Ipencrasneno B mpunoxxeHuu 1.

7 OneHoYHbIe CpeICTBA A5 IPOBeAeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMAIMOHHOE 0O0ecreueHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

l.bokmreiin b. C. ®usnueckas XUMus: TEPMOJUMHAMHMKA M KUHETUKA [DJIEKTPOHHBIN
pecypc] @ yueonoe mocodbue / b. C. Bokmreiin, M. M. Mennenes, 10. B. IloxBucueB. —
OnektpoH. naH. — MockBa @ MUCHUC, 2012. — 258 c¢. — Pexum nocryna:
https://e.lanbook.com/book/47443

2. IIpakTHueckre U KOHTPOJIbHBIE PAOOTHI MO (pru3nyeckoi Xumuu : yueOHoe nocodue /
[2. B. ronpauna, C. I1. Knoukosckuii, H. 0. CBeunukosa u ap.] ; MI'TY. - Maraurtoropck :
MI'TY, 2013. - 1 smekrpon. onrt. auck (CD-ROM). - 3arn. ¢ tutyn skxpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/272 . - MaxkpooobekT. - Tekct
AIIEKTPOHHBIN. - CBenenus poctynusl Takke Ha CD-ROM.



https://e.lanbook.com/book/47443
https://host.megaprolib.net/MP0109/Download/MObject/272

0) lomotHuTeILHAS JTUTEPaTypa:

1. Xumudeckasi KHHETHKA U aJICOPOITUS : METO/I. YKAa3aHHUs ISl CTYJICHTOB IO JUCITUILTNHE
"®Ouszuueckas xumusa" / [D. B. Hronpnuna, C. I1. Knoukosckuii, H. 0. CBeunukoBa u ap.] ;
MI'TY. - Maruutoropck : MI'TY, 2013. - 1 snekrpon. ont. auck (CD-ROM). - 3ari. ¢ tutysn.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/278 -- MakpooObeKT. -
Texct : anexkTpoHHbIH. - CBenenus nocrynusl Takxke Ha CD-ROM.

2. Topmikos, B.M. OcuoBbl ¢usudeckoit xumuu . yuconuk / B.M. Topmkos, MN.A.
KysnenoB. — 6-¢ u3n. — MockBa : Jlabopatopus 3nanuii, 2017. — 410 c¢. — ISBN
978-5-00101-539-0. — TekcT : snekrpoHublii // JIaHb : 3IeKTPOHHO-OMOIMOTEYHAs CHCTEMA. —
URL.: https://e.lanbook.com/book/97412

B) MeToanyeckue yKazaHus:

1. JlaGopaTOpHBII MPAKTUKYM 110 (PU3MUECKON XUMUH : YIeOHO-METOANYECKOe Imocodue /
A. H. Cmupnos, H. 1O. Ceeunuk, C. B. FOguna, 3. B. ltonpauna ; MI'TY. - Marautoropcex :
MI'TY, 2017. - 1 snmektpon. ont. auck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20641 . - MakpooobekT. - Tekct :
AIIEKTPOHHBIN. - CBenenus poctynnsl Takke Ha CD-ROM.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieueHue

HaumenoBanue o
1o Ne morosopa Cpok neiicTBHS TULEH3UH
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional
7Zip CBOOOIHO PaCIpPOCTPAHSIEMOE OECCPOUHO
FAR Manager CBOOOIHO PacIpOCTPaHsIEMOE OECCPOUHO

IIpodeccnonanbuble 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI

HasBanwue kypca CchbliiKa

I7IeKTpOHHbIC pecypent Oubmotexn MITY m. https://host.megaprolib.net/MP0109/Web

I'.1. HocoBa

@denepalibHOE  TOCYIapCTBEHHOE  OHO/IKETHOE

ydpexaeHne «DenepanbHbIA urcruryt|URL: http://www1.fips.ru/

IPOMBIIITIEHHONW COOCTBEHHOCTH

ITouckoBas cuctema Axagemuss Google (Google

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

Scholar)

HaLII/IOHaJ'ILHaSI I/IH(I)OpMaHHOHHO-aHaHHTHHCCKaH

cucreMma — Poccuiickuii  wHaexkc wayunoro|URL: https://elibrary.ru/project_risc.asp
mutuposanus (PUHIL)

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTLIHHBI (MOLYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:


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
http://www1.fips.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp

1. Yuebnas ayauropus Ui IpOBENCHUS 3aHATUIN JIEKIIMOHHOIO TUIIA OCHAIIIEHA!

- TEXHUYECKHMMH CPEJICTBAMU OOYUEHUs, CIYXAIlUMH ISl TPEACTaBICHUS ydeOHOMN
uHpopMauuu OOJIBLIION ayAUTOPUHU: MYJIbTUMEIUNHHBIMU CpEACTBA XPAaHEHUs, INepeJadynd u
npeCcTaBiIeHUs yaeOHOH nH(pOopMaInu;

- CIELUAIN3UPOBAHHON MEOEIBIO.

2. YuebHas ayauToOpus JUIs MpPOBEACHUS JadOpaToOpHBIX 3aHATHH «JlabopaTopus
(bu3n4ecKoil XMMUM» OCHALIEHA J1JAOOPaTOPHBIM 000PYIOBAHUEM:

- 1aboparopHoe 000pynoBaHHE (YCTAaHOBKA JJISi ONPEACICHUE WHTETPATbHON TETUIOTHI
pacTBOPEHUs COJIM; YyCTAaHOBKA JJIs ONpeieeHus Ko GULMEHTa pacpeaeseH s );

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

3. YuebHas ayquTopus i IPYIIOBBIX U MHAWBUAYAIBHBIX KOHCYJIbTAlIUMH, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTECTallMy OCHAIIICHA!

- KOMIIBIOTEpHOI TexHUKO#1 ¢ makerom MS Office, ¢ moaxmouennem k cetn «HTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTEeNbHYIO CPEly YHUBEPCUTETA,

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

4. [TomenieHue 115t CAMOCTOSITEILHOM PabOThI OCHAIIICHO:

- KOMIIBIOTEpPHOI TexHUKOi1 ¢ makerom MS Office, ¢ moaximouennem k cetu «HTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNIbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOETIbIO.

5. Tlomemenune pansi XpaHeHHss W NPOQUIAKTUYECKOTO OOCITYXHBaHHUA y4eOHOTO
000pyI0BaHUS OCHALIECHO:

- CHIeMAJIM3UPOBAHHON MEOEIIbIO: CTeITaKaMHU JJIs XpaHEeHHs y4eOHOTro 000pyJ0BaHMUs;

-MHCTPYMEHTaMHU JJIsl PEMOHTA y4eOHOIro 000py10BaHMS;

- mkadamu I XpaHeHus yueOHO-METOAMYECKON TOKYMEHTAIUY 1 MaTEPUAIIOB.



IIpunoxenne 1
6 YueOHO-MeTOqUYEeCKOE 0O0ecTedeHHe CAMOCTOATEIBbHOM padoThl 00y4YarommXxcst

[To mucumminHe «®du3uveckas XUMHUS» HPEIyCMOTPEHA ayAUTOPHAs W BHEAYIUTOPHAs
caMmocCTosTeNIbHAs paboTa 00ydJaroIIMXCs.

CamMocTtosTenpHass pabora mo aucuuiuinHe «®du3udeckas XWMHS», HaIpaBlIeHHAs Ha
yrayOeHne U 3aKperieHne 3HAHUN CTYyJIeHTa, Ha Pa3BUTHE MPAKTUYECKUX YMEHUH, BKIIIOYAET B
ce0s ciIeyIoure BUIbI padoT:

- paboTa ¢ JEKIIMOHHBIM MaTePUAIIOM;

- I3YYCHHE TEM, BBIHECEHHBIX Ha CAMOCTOSATEIBHYIO TPOPadOTKY;
- BBIIMOJIHCHUE IOMAIIIHUX WHIMBHIYaTbHbBIX 33 JaHHI;

- MOJArOTOBKA K JIA0OpaTOPHBIM paboTam;

- IOATOTOBKA K 9K3aMEHY.

Ilepeuens nabopamopnvix pabom

1. Ompenenenuie UHTErPaIbHON TEIIOTHI PACTBOPEHUS COMU

2. Vzydenue paBHOBECHS PEAKIMH B3aMMO/ICHCTBHSI TBEPOTO YIIIEPOa € €ro TUOKCHIOM

3. Tperuit KOMIOHEHT B ABYXCIOMHOMN KUJIKOCTH

4. TloctpoeHue quarpaMMbl COCTOSIHHS IByXKOMIIOHEHTHON CUCTEMBI C SBTEKTHYECKUM
peBpalieHuEeM

JOMAIIIHEE PACUHETHO-TPA®UYECKOE 3AJIAHUE Nel
«TepMoauHaAMUYeCKNH aHAJIN3 XUMHUYECKUX PeaKkmuin»

Hccnenopanue 1

Jnst peakuyu BBITOJIHUTD CIIETyoLIee:
1.1.CocTaBUTh ypaBHEHHE 3aBUCUMOCTHU OT TEMIIEpaTyphl BEIMYMHBI TEII0BOTO 3pdexra AH =
f(T) u u3menenus suaTpornuu AS°; = f(T).
1.2.Borancnute BenuuuHbl  ACp, AH®r | aS°:;, aG°: m InK, npu Heckonmpkux Temmeparypax,
3HAYEHHsI KOTOPBIX 33/Ial0TCS TEMITEPAaTYPHBIM HHTEPBAJIIOM U IIarom temrmeparyp. [loixydeHHbie
3HAYEHHS HCIIOJIB3YIOTCS TIpH mocTpoeHnn rpadukos B koopanHaTax ACp—T; aH: —T; aS% —T;
AG°% — T u InK, — UT.
1.3.Iloas3ysce rpadgukom InKp — 1/T , BeiBecT npudnmxenHoe ypapHenue suja InK, = A/T + B,
rne A, B — mocrosiHHBIE.

HccaenoBanue 2

2.1. Ucnonw3ys npasuio ¢a3 ['nb6ca, 11 paccMaTpuBaeMoOl CUCTEMBI OIPEIEIUTh KOJINYECTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB M YHCJIO CTETICHEW CBOOOIBI.

2.2. Onpenenutbh BO3MOKHOE HAIIPABIIEHUE NTPOTEKAHUS UCCIEAYEMOM PEAKIIMN U PAaBHOBECHBIN
coctaB razoBoil (a3l npu gaBnenun (klla) u temmeparype (K). Ilpu pemenun 3amauu
UCITOJIb30BaTh BBIBEIEHHOE B HccienoBaHuM 1 smnupuyeckoe ypaBHeHue InKpy=A/T+B wu
JIaHHBIE 00 UCXOJIHOM COCTaBE ra30BoM (pa3bl

2.3. YCTaHOBUThH HAIpaBIECHHUE CMEILIEHUS COCTOSHUS PAaBHOBECUS pacCMAaTpUBAEMOM CHCTEMBI
pu:

a) yBEJIMUEHUU J1aBJIeHUs (IIOCTOSIHHAS TEMIIEPATypa);

0) yBeIMUEHHH TeMIepaTypbl (IOCTOSIHHOE JJaBJICHUE).

Cnucok 60npocoe 0ns ycmnozo onpoca:

1. OcHOBHEBIE MOHATHS TEPMOANHAMHKH.
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10.
11.
12.

13.

14.
15.
16.

17.
18.

19.

20.

[TepBbrii 3akoH TepMoauHamMuku. [loHsTre o TeroBoM 3ddekre, TEmIoTh 00pa3oBaHUs,
TOpEHUs1, pacTBOpeHus, (pa30BbIX NpeBpaiieHuii. 3akoH ['ecca. Pacuers! mo 3akony I'ecca.
BnusiHue Temneparypsl Ha TEII0OBOH 3P eKT.

3akon Kupxroda. Pacuets! TernoBbix 3¢ dekroB no 3akony Kupxroda.

BTopoii 3aKOH TEpMOAVHAMUKH.

TepmoauHaMuyeckue (QyHKUUM, XMMHUYECKMH NOTEHLMaN, OOIIME YCIOBHS PAaBHOBECHS
cucreM. OHepruss ['mG6ca u sHeprus I'enbmronpua Kak KpUTEpPHUH, ONpEAEISAIOIINE
HaIPAaBJICHUE U NIPEAEI IPOTEKAaHUS IIPOLIECCOB B HEU30JIMPOBAHHBIX CUCTEMAX.

[TonsTue o ha30BOM paBHOBECHH, OCHOBHBIE OnpeeneHus (azoBoro paBHoBecus. [IpaBuiio
¢a3 'n60ca, ero npumMeHeHue.

dazoBoe paBHOBECHE B OJIHOKOMIIOHEHTHBIX CUCTEMAX. VYpaBHeHue
Knaysuyca-Kianeitpona, pacueTsl OCHOBAHHBIE HA TOM yYpaBHEHHUE.

VYcnoBUS XMMHUYECKOIO paBHOBECHA. 3aKOH JEHCTBYIOIIMX MacC (TEpMOAMHAMUYECKUN).
KoHcTaHTa XMMHY€ECKOrO paBHOBECHSL.

Buael koHCTaHT paBHOBeCHs. PaBHOBECHS B FETEPOIr€HHBIX CUCTEMAX.

Bnusinue temniepaTypbl Ha KOHCTaHTY PaBHOBECHS.

Hanpasienue peakuyii B 3aKphITBIX CUCTEMaX. Y PAaBHEHUE U30TEPMbl XMMUUYECKOM peaKkliun
Bant-Todda, ee mpakruueckue NpuiIOKEHHS. YpaBHEHHE H300apbI-M30XOPHI PEAKIUH.
MeTto/1bl pacueTa KOHCTAHTbI pABHOBECHSI.

IIpaBuno Jle-lllarenbe, ero mpakTU4eCKOe NpUMEHEHUE. BiusiHre NaBIICHHUS Ha MOJ0KEHUE
paBHOBecHsl. PeanbHble ra3pl. OnucaHue peajibHbIX T'a30B C MCIOIb30BAaHUEM BUPUAIBHBIX
ypaBHeHui. Temmneparypa boiuis. Cwbicn BHUpHATIbHBIX KO3((UIMEHTOB. YpaBHEHUE
Ban-nep-Baanbca. Dddexr Jxoyns — Tomncona. Temmneparypa unepcuu. CkuxeHue
ra3os.

Onpenenenue noHATHS “pacTBOp”. CIOCOOBI BBIPaKEHUS COCTaBa PaCTBOPOB.

Brausinue pa3nuuHbIX GakTOpOB Ha PaCTBOPUMOCTD.

Mopnenu pacTBOpOB: HjealibHbIe (COBEPILIEHHBIE) 1 OECKOHEUHO pa30aBIIEHHbIE PaCTBOPHI, UX
OTJIMYME OT pEaIbHBIX PACTBOPOB.

3axonbl Payns u I'enpu. [lapuunanbHbie MOJISpHBIE BEIMYUHBL, UX ONPECIIECHUE.

CpolicTBa pa30aBiICHHBIX PacTBOPOB HE 3JIEKTPOJNUTOB. [laBieHue mapa HaJ pacTBOPOM,
TEMIIEpPAaTypa KUIIEHUA U 3aMep3aHusi. OCHOBHBIE TOHATHS XUMUYECKOW KMHETUKH.
Crioco6b! onpezieNieHHst CKOpocTH peakiuu. PopMaabHas KMHETHKA TOMOTEHHBIX PEaKLUH.
3akoH aeWcTByronMx macc. Ilopsaku peakuuii U UX MOJEKYJIIpHOCTh. Peaknuu nepsoro,
BTOPOTO U N-TO NOpsAKOB. KnHeTHueckne ypaBHEHUS 1711 peaKIMi pa3IMYHbIX MOPSAKOB.
ITepuon nmomynpeBpamieHusi. KoHcTaHTa CKOPOCTH peakilu, €€ CBOMCTBA, Pa3MEPHOCTH U
omnpezeneHus. Meroabl oIpeaeneHUs Mopsaka peakuuud. [loBepXHOCTHOE HATSKEHUE,
METO/IbI €r0 U3MEpEeHUs. AJICOPOIHS, OCHOBHBIE TIOJIOKEHUS U YPAaBHEHUSI aJICOPOIIHH.



puioxenne 2

OIIeHO‘leIe cpeacrea Jid MpoOBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTallumn

a) HHaHpreMble pe3yJabTaThbl oﬁyqe}mﬂ H OLICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMe)KyTO‘lH()ﬁ arrecrammm.

Kon
NHaukaTop JOCTUKEHUS KOMIIETCHITUT OueHouHbIe CpeICcTBa
WHIUKaTOpa
OIIK-1 Crnocoben pemarh 3amadyd  Npo(EeCCHOHATBLHOM  JEATEIbHOCTH, TPUMEHSS METOAbl MOJICTUPOBAHMS, MAaTeMAaTHYEeCKOrOo aHalu3a,

CCTCCTBCHHOHAYYHBIC U O6IIIGI/IH)K€H€pHI)I€ 3HaHUA

OIIK-1.1

Hcrnone3yeTr eCTeCTBEHHOHAYYHBIE 3aKOHBI U
IIPUHLUIIBI TP PELIEHUN IPAKTHYECKUX
3a1a4

HpHMepHLIC BOIIPOCHI K 9K3aMCHY:

1.
2.

o ok w

OCHOBHBIE TOHSTHS TEPMOJUHAMUKH.

IlepBorii 3akoH TepMoauHaMuku. [loHsTHE O TerIOBOM O>(QeKTe, TEmIoThI
o0Opa3oBaHWs, TOPCHHUS, paCTBOPEHUS, (Da30BBIX MpeBpaiieHuii. 3akoH ['ecca. Pacuetsr
1o 3akony I'ecca.

Brnusinue TemmepaTypsl Ha TETU10BOM A (EKT.

3akon Kupxroda. Pacuets! TernoBbix 3¢ dextoB no 3akony Kupxroda.

BTopoli 3aKk0H TEpMOJIMHAMUKH.

Tepmonunamuyeckue (QyHKIWMM, XUMHYECKUHA TOTEHIMANT, OOIIME  YCIOBHS
paBHOBecHsl cucTteM. DHeprusi [mbb6ca m sHeprus ['eapbMmronblia Kak KpUTEpHH,
ONPEEIAIONINE HAIIPABICHUE U MPEE IPOTEKAHNS IIPOLECCOB B HEN30JUPOBAHHBIX
CUCTEMAX.

[lonsTre o ¢pa3oBOM paBHOBECHM, OCHOBHBIE ONpeeseHNs (a30BOr0 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 XMMHYECKOro paBHOBECHA.

10. BI/I)II)I KOHCTAHT paBHOBECHUA. PaBHOBecus B reTCPOTrCHHBIX CUCTEMAX.




Kon

NHaukatop JOCTHKEHUS KOMITETEHIIUN

OneHouHble CpeacTBa

UHMKaTopa

11. BuusHue TemnepaTypsl Ha KOHCTaHTY PaBHOBECHSI.

12. Hamnpasienue peakuuil B 3aKpbITbIX CUCTEMax. YpaBHEHUE HU30TEPMbl XMMUYECKOH
peakiuu  Bant-T'odpda, ee  mpakTuueckue — mpuwiIoKeHUs.  YpaBHEHHE
1300apbI-U30X0Pbl peakui. MeTobl pacueTa KOHCTaHThl PABHOBECHS.

13. TIlpaBuno Jle-lllatenbe, ero mpakTuueckoe NpUMeHEHWE. BiusHue naBiIcHUS Ha
I10JIO)KEHHUE PABHOBECHS.

14. Omnpenenenue nousaTus “pactBop”’. CriocoObl BEIPaXKEHHs COCTaBa pacTBOPOB.

15. BnmsHue paznuuHbIX (PaKTOPOB HA PACTBOPUMOCTD.

16. Moxenu pacTBOpPOB: HJCAIbHBIE (COBEpIICHHBIE) W OECKOHEYHO pa30aBlICHHBIC
PacTBOPBI, UX OTIMYUE OT pealbHbIX PaCTBOPOB.

17. 3akons! Payns u I'enpu. [Tapuuanbable MOJIIpHBIC BETMUUHBI, UX OIIPECIICHHE.

18. CaoiictBa pa30aBIEHHBIX PAacTBOPOB HE 3JEKTPOJUTOB. JlaBieHue mapa Haj
pacTBOPOM, TeMIIepaTypa KUIEHUS U 3aMep3aHHsL.

OIIK-1.2 Pemraer cranmaptHble mNpodeccrHoHambHBIE | 3a1a9d ISl CAMOCTOSTEIFHOTO PEIICHUS:

3a/la4il ¢ MPUMEHEHHEM OOIIEMH)KEHEPHBIX
3HAHUH

1./IBa rpamMa Bo3ayxa M300apHO HArpeBarOT OT HYJS 10 OJHOTrO Tpanyca llenbcus mpu
nasnenuu 1 atMocdepa. InotHocts Bosayxa mpu 0°C coctasnser 0,00129 r/cm®. Haiimute
paboTy paciupeHus.

2. Yemy paBHO W3MEHEHHME HHTPONUHM IpH mepexone | Moy a3oTa M3 COCTOSHUS,
COOTBETCTBYIOLLIETO ~ HOPMAJIbHBIM  YCJIOBHSM, B  COCTOSIHME, COOTBETCTBYIOIIEE
cTaHmapTHeIM ycnoBusM, ecnu Cp = 7/2 R. Oxapakrepusyiite crnocoObl mepenadyu
B3aWMHOTO BJIMSIHUSI aTOMOB B OPTaHUYECKUX MOJIEKYJIaX.

3. B razosoii cmecu, cocrostei u3 CO, H2O, Ho u CO2 , e kaxxmoro rasa ObUIO B3SITO IIO

OJIHOMY MOJIIO, TTPOTEKAET pPEaAKIUs CSd=FL2< B Yyc0 moneii CO; B

coctostHUM paBHOBecHs paBHO 0,16. HaliTu KOHCTaHTY paBHOBECHS pEaKLUH.
4. Ilpu cuHTe3e amMmmMuaka npotekaeT peakius: 3Har) + Nor = 2NH3 (. [Tpu 298 K miis sToi




Kon

NHaukatop JOCTHKEHUS KOMITETEHIIUN

OneHouHble CpeacTBa

UHMKaTopa
peaxiuu Kp = 6 « 10°, a Afl_gge\ng): - 46,1 x/x/mMonb. OueHUTH TemIeparypy, npu
KOTOpPOW KOHCTaHTa PaBHOBECHUS peakluu OyaeT paBHa 1, momaras 4To TETUIOBOH A ekt
IPAKTUYECKH HE 3aBHCUT OT TEMIIEPaTypBhl.

OIIK-1.3 [Ipumenser MeToABbl MOIECTUPOBaHMA U | 3aJaHHE Ha pelIeHHe 3a1a4 U3 NPo(hecCHOHANBHOM 001acTH (JoMalTHee HHANBUYaIbHOE

MaTEeMaTHYeCKOro aHajau3a [Uisl pelIeHHs
3aa4  TEOPETHYECKOr0 M  IPHUKIAJIHOTO
Xapakrtepa

3aJIaHHE)
HUccaenosanue 1

Jlnst peakuyy BBITIOJHUTD CIIEyIOLIee:
1.1.CocTaBuTh ypaBHEHHE 3aBUCHMOCTH OT TEMIIEPATYPhl BEIUMYHHBI TEIUIOBOTO (P deKTa
AH®:= f(T) u usmenenus surporuu AS°; = f(T).
1.2.Berancnuts BenmuuuHbl  ACp, AH®: AS°:;, AG°ru InK, npu HeCKoNBbKUX —TemmepaTtypax,
3HAUEHHUS KOTOPBIX 33JalOTCSI TEMIICPAaTYpPHBIM HMHTEPBAJIOM M IIarOM TEMIIEPaTyp.
[ToyueHHbIE 3HAYEHUS HCIIOIB3YIOTCS MPH MOCTPOCHUH TpadukoB B KoopauHatax aCp—
T; AH: = T; AS°: —T; aG° — T u InK, — 1/T.
1.3.ITone3ysich rpadukom InKp — 1/T , BeiBecTH npubiaMkeHHOe ypaBHeHue Buja InK, =
A/T+ B, rtne A, B—1nocTossHHBIE.
HUccaenoBanue 2
2.1. Wcnonb3ys mpasmwio a3 ['mbGOca, s paccMaTpuBaeMON CHCTEMBI OIPENEITUTH
Kom4ecTBa (a3, He3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTETICHEH CBOOOIBI.
2.2. OmpenenuTb BO3MOXHOE HalpaBiIeHHE MPOTEKaHUS UCCIEAYyEeMON peakuuu Hu
paBHOBECHBIN cocTaB ra3oBoil ¢asel npu aasnenuu (klla) m Temmeparype (K). Ipu
pEeLIeHUH 337]a4yl NCII0Ib30BATh BHIBEJACHHOE B HCCIIEIOBAHUN 1 SMIIUpHUYECKOe ypaBHEHHE
InK,=A/T+B u nanuble 06 HCXOHOM COCTaBe Ta30BOM (ha3bl
2.3. YCTaHOBUTH HampaBiICHHE CMEILICHHUS COCTOSIHHS PaBHOBECHsS paccMaTpUBAEMOM
CUCTEMBI TIPH:




Kon
UHMKATOpa

NuaukaTop JOCTUKEHUS] KOMIIETEHLIUN

OneHouHble CpeacTBa

a) YBEJIMUEHUU JaBJeHus (IIOCTOSIHHASI TEMIIEPATypa);
0) yBEIMYCHUH TeMIEPaTyphl (TOCTOSTHHOE JaBJICHUE).




0) Ilopsinoxk mnpoBedeHUS TNPOMEKYTOYHON aTTecTalluU, MOKA3aTeJH M KPUTEPHUHU
OlleHUBAHUS:

[IpomexyrouHas arrecrauus 1O JucHMIUIMHE «®Pu3HyecKas XHUMHA»  BKIOYAcT
TEOPETUYECKHE BOTIPOCHI, O3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHUS 00YYaIOIIUMUCS 3HAHUH, U
NPaKTUYECKHE 3a/aHusl, BBIABISIONIME CTENEHb C(POPMUPOBAHHOCTH YMEHUN W BIaJCHUM,
IpOBOIUTCA B (hOpME IK3aMEHa.

DK3aMeH M0 JAHHOW NIUCIMIUIMHE IMPOBOAUTCS B YCTHOH ¢opMme MO SK3aMEHAIMOHHBIM
OueraM, KaXplii U3 KOTOPBIX BKJIIOYAET 2 TEOPETUUECKUX BONPOCA U 3aa4a.

IToka3zaTenu u KPUTECPHUHA OLICHUBAHUSA IK3aMEHaA:

— Ha OLIEHKY «OTJHYHO» (5 0ayuioB) — oOyyarouiuiicss 1eMOHCTPUPYET BBICOKHI YpPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CUCTEMAaTHMYeCKoe U TIy0OoKoe 3HaHue
yueOHOro Marepuasna, CBOOOJHO BBHIMOJHSET MPAKTUYECKHE 3a/laHus, CBOOOIHO ONEpUpYEeT
3HAHUSAMU, YMEHUSMHU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OICHKY «Xxopomo» (4 Oamna) — oOy4aroluiics JEMOHCTPHUPYET CPEAHHM YPOBEHb
c()OPMUPOBAHHOCTH KOMITCTEHII: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTEIIbHBIC OINOKH, HETOYHOCTH, 3aTPYAHCHHUS ITPU aHATUTHYSCKUX OTNIEPaIUsX, IEPEHOCE
3HAaHWI U YMEHHI HA HOBbIC, HECTAHIAPTHBIC CUTYAIIHH.

— Ha OIIEHKY «y/0BJIETBOPUTEJbHO» (3 Oamia) — oOyJarouuics 1eMOHCTPUPYET TOPOTOBBIN
ypOBEHb CHOPMUPOBAHHOCTH KOMITETECHIIUI: B X0JI¢ KOHTPOJBHBIX MEPOIPHUATHIA JOITYCKAIOTCS
OIIMOKH, MPOSBISAETCS OTCYTCTBUE OTIENbHBIX 3HAHUM, YMEHUH, HaBBIKOB, OOydarolIUiCs
HCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUS MPU ONCPHUPOBAHUU 3HAHUAMHU U YMCHUAMH IIPU HUX
MEPEHOCE HA HOBBIC CUTYallNH.

— Ha OIIEHKY «HEeYA0BJIeTBOPUTEIbHO) (2 6aiia) — 00yJaromuics IEMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro Matepuana, JI0IMyCKaeT CyleCTBEHHbIE OIUOKH, HE MOXKET MOKa3aTh
WHTEJUICKTYaTbHBIC HABBIKM PEIICHUS TIPOCTHIX 3a/1ad.

— Ha OLICHKY «HeY/JA0BJIeTBOPUTEILHO» (1 6ayn) — oOyJaronuiicss He MOXKET TTOKa3aTh 3HAHUS
Ha YpOBHE BOCHPOM3BEIACHUS U OO0BsICHEHHWs HHPOPMAIMKM, HE MOXET IO0Ka3aTh
WHTEJUICKTyaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1a4.



