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JIucr aktyanusanuu padoyeii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM Toly Ha 3aceaHuu Kageapsl MeTaTypriu U XUHMHYECKUX TEXHOJIOTHH

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM roy Ha 3aceqaHuu Kadeapsl MeTamryprud 1 XUMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. 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

[Iporokomn 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

HNuctummuaa ®dusnueckas XUMHS BXOIUT B 00s3aTENbHYIO 4YacTh Y4eOHOTO IIaHa
00pa3oBaTeNbHOI MPOrPaMMBI.

JUis  w3ydeHus  JAWCHMUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ PAKTUK:

OO011as 1 HeOpraHUYeCcKask XUMUs

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIE TPH M3yYECHUHU JAHHOW AUCIUILIMHBI OyIyT
HEOOXOUMBI 17151 U3YUCHUS] JUCIUILTIH/TPAKTHK:

MarepuanoBeneHue

3 Komnerenuun ody4aromierocs, popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) U IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pesynbrate ocBoeHHS AUCHUIUTUHBI (MOIyss) «DPu3ndeckas XUMUS) 00YJarOUUiics
JIOJDKEH 0071a/1aTh CIISAYIOUIMMU KOMIIETeHLIUAMU:

Kon nanukaTopa WNHnukaTop TOCTHKEHUS KOMIIETCHITUN

OIIK-1 CmnocoGeH pemaTs 3aaaydl Mpo(EecCHOHANBHOM AESATeTbHOCTH, MPUMEHSS METOJIbI
MOJICIIUPOBAHUS, MATEMATUIECKOTO aHAJIN3a, €CTEeCTBEHHOHAYYHbBIC M OOIIEUHKEHEPHBIC 3HAHUS

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

OIIK-1.2 Pemaer crangaptHele mpodeccuoHaNbHBIE 3aJaud ¢ [PUMEHEHHEM
00IIEMH)KEHEPHBIX 3HAHUI

OIIK-1.3 [Ipumensier METOABl MOJENIMPOBAHMS W MAaTEMaTHYECKOrOo aHalu3a AJis
pelIeHus 3a7a4 TEOPETUYECKOT0 U MPUKJIAIHOTO XapakTepa




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUMTLTHHBI (MOIYJIs1)
OO0mmast TpyI0eMKOCTh AUCIHILTUHBI cocTaBiseT 3 3aueTHbIX eauHui 108 akan. gacos, B ToM

HHUCJIC:

— KOHTaKTHas pabora — 58,1 akas. 4yacos:
— ayauTopHas — 54 akaJl. 4acos;

— BHeaynutopHas — 4,1 akan. yacos;

— caMmocTosTeabHas padoTa — 32,2 akaj. 4acos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. yac;
— MOJTOTOBKA K DK3ameHy — 17,7 akas. dac

dopma aTTecTaluy - SK3aMEH

AynuropHas 3 =
o | KOHTaKTHas pabota E 3 ®dopma TeKyILero
=
= B aKaJl. 4acax 5} Bung KOHTPOJIS
Pazzen/ Tema 3 (B axaz. yacax) S . p Kon
S 3 ©| caMOCTOATENbHOM YCIEBaEMOCTH U
JIACIMTUTHHBI 5 £ o . KOMITETECHIIUH
O g £ paboThI TIPOMEKYTOYHOMH
nab. |mpakr. | 3 &
Jlek. s aTTecTaluu
3aH. | 3aH. | O &
1. Pazgen 1. TIlpemmer wu
METOIbl, TOHATUS W 3aJadyd
(hu3nUecKol XUMUK
[lonroroska x
nabopaTopHOi
pabote Nel,
pabora c
oubnnorpaguuec
1.1 Xumuueckas KHM MaTepuaniam, OIIK-1.1,
JlaGoparophas pabota
TEPMOJMHAMUKA. 3aKOHBI| 2 8 3 10 MOJATOTOBKA K . OIIK-1.2,
Nel, yerHsrit onpoc.
TEPMOJUHAMUKH. BbINoHeHuto PI'P OIIK-1.3
Nel
«TepmonuHammye
CKHI aHaIn3
XUMHYECKUX
peaxiuin»
HWroro no pazneny 8 3 10
2. Pazmen 2. Xumuueckoe u
($a3oBoe paBHOBECHE
21 Koncranra
[Moaroroska k
XAMHYIECKOTO N
N naboparopHoii | Jlaboparopnas pabora
paBHOBecHsI, ee CBOICTBa, .
pabote Ne2, Ne2, yeTHeIit onpoc,
CIOCOOBI BBIPAXKCHUSL. OIIK-1.1,
pabota ¢ cmaya PI'P Nel
Hanpasnenue mnpoueccos| 2 8 6 12 646G b T .| OIIK-1.2,
ubnmorpaduuec |«TepMoIHHAMAIECCKHHA
B HN30TEPMUYECKUX P pMOZL OIIK-1.3
KHAM MaTepragaMu.| aHaIN3 XUMHYIECKHX
YCIIOBHSX, nu3orepma .
IMoaroToBka K peakuiiy
peakimn  Bant-T'odda.
otuety o PI'P 1.
YpaBHeHHe n300apbl
Wroro no pazaeny 8 6 12

3. Pazmen 3.
TepMouHAMHYECKAsE — TEOPHS
pacTBOpOB




3.1 CnocoObl BBIpaKEHHUS IlogroroBka k
COCTaBa pPacTBOPOB. nabopaTopHOH

OIIK-1.1,
WpeanbHple,  pealbHbIE 2 6 3 102 pabote Ne3, JlabopaTtopHas paboTa OIK-1.2
pacTtBophl. 3akoH Payis, ' pabora ¢ Ne3, yctHBIii onpoc OIK-1 3‘
3akoH ['enpu.Okcrpakius 6ubnuorpaduyec )
Y 3aKOH pacIpeeNIeHusl. KHAM MaTepuajamMu
Hroro no pasaeny 6 3 10,2
4. Pasgen 4. Jluarpammbl
COCTOSTHHS
JIBYXKOMITOHEHTHBIX CHCTEM
41 IpaBuio ¢as. Ioaroroska
Crioco0b1 MIOCTPOCHUS nmabopaTopHOH

OIIK-1.1,
JUarpamMm COCTOAHNAL. | o, 6 4 pabote Ne4, JlabopaTopHas paboTa OIK-1.2
Tumst JauarpamMmm pabora ¢ Ned, yerusriit onpoc. OIK-1 3‘
COCTOSIHUS JIBOWHBIX oubnmorpaguuec '
CILIABOB. KUM MaTepHaIaMU
Hroro no pazaeny 6 4
5. Pasmen 5. Xwumwnueckas
KHHCTHKA
5.1 OcHoBHI (hopManbHO#
KUHCTHKH. 3akoH IToxroroBka K
JCHCTBYIONINX Macc, nabopaTopHOi OIK-1.1,
KOHCTaHTa  ckopoctd| , 8 2 pabote Ne5, Verubiii onpoc OITK-1.2.
peakiuu, e€ CBOilcTBa, paborta ¢ OIK-1.3
ompenencHue.  Peakiuu oubnmorpaguuec
Pa3INYHBIX MOPSAKOB, UX KUM MaTepHalIaMu
KUHETHKA.
Hroro no pazneny 8 2
Hroro 3a cemectp 36 18 32,2 9K3aMeH
Hroro no aucuumninae 36 18 32,2 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
npenogaBaresis K CTyJIEeHTY (IPEeUMYILIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUIIOCTPATUBHBIX
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. Mionbauna, C. I1. Knoukosckuit, H. }0. CBeunukosa u ap.] ; MI'TY. - MarauToropck :
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 aCOPOIIUS : METO/I. YKa3aHUS JIJIsl CTYICHTOB IO TUCITUTLINHE
"®Ouzuueckas xumusa" / [D. B. Hronpauna, C. I1. Knoukosckuii, H. FO. CBeunnkoBa u nap.] ;
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. T'opuikoB, B.M. OcHoBbl (usuueckoit xumun . yueOnuk / B.M. T'opmkos, M.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 .
1o Ne morosopa Cpok neiicTBHS TULEH3UH
FAR Manager CBOOOJIHO PACHPOCTPAHSIEMOE 0eccpovHO
Bpaysep Yandex |cBoOOmHO pacmpocTpaHsIeMoe 0OeccpoyHO

IIpodeccnonanbubie 0a3bl JaHHBIX M HHPOPMAIMOHHBIEC CIPABOYHbIC CHCTEMbI
HasBanue xypca CchlIKa

OneKTpoHHEIe pecyperl Oubnuorexn MITY mm. https://host.meqgaprolib.net/MP0109/Web
T'.1. Hocosa

ITouckoBas cuctema Axagemuss Google (Google

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

Scholar)

HaHI/IOHaJIBHaH I/IH(I)OpMaI_II/IOHHO-aHaJ'II/ITI/I“IeCKa}I

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

9 MaTtepuaJbHO-TEXHHUYECKOE 00ecnedeHne TUCIUTIHHBI (MOLYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHUe JUCIUITIIIMHBI 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
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.

IIpuiaoxenne 1
6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIuXcst

ITo mucnnmmbe «®Pusndeckas XUMUSD» MPEIyCMOTPEHA ayJIUTOPHAs W BHEAYAUTOpHAs
caMoCTOsTeNIbHas paboTa 00y4JaroIIMXCs.

CamocrostenpHass pabora mo mucnuiimHe «@Du3nueckas XHWMHUS», HaAIpaBiICHHAs Ha
yIIIyOJieHHE U 3aKpeIuIeHue 3HaHUN CTYJIeHTa, Ha pa3BUTHE MPAKTUUECKUX YMEHUH, BKIIOYAET B
ce0s cieqyromuye BUbI paboT:

- paboTa C JEeKIIMOHHBIM MaTepUaIoM;

- U3yYEHUE TE€M, BEIHECEHHBIX Ha CAMOCTOSITENIbHYIO MPOPAOOTKY;
- BBITOJIHEHUE TOMAIIHUX UHAUBHUIYyaTbHBIX 3aJaHUM;

- IOITOTOBKA K JJaOOpaTOpHBIM paboTaM;

- IOJITOTOBKA K SK3aMEHY.

Ilepeuens nadopamopnvix pabom

1. Ompenenenuie HHTErpaIbHON TEIIOTH PACTBOPEHHUS COJIU

2. Vzyuenue paBHOBECHS pEaKIMH B3aMMOACHCTBHSI TBEPOTO yIiIepoa ¢ €ro TMOKCHI0M
3. TpeTuit KOMIIOHEHT B IBYXCJIOWHOH JKHIKOCTH

4. ®a30BbIE paBHOBECHUS B IBYXKOMIIOHEHTHBIX CHCTEMAax

5. BuusHue Temneparypbl Ha CKOPOCTh PEaKIIUU



JOMAIIIHEE PACYHETHO-TPAOUYECKOE 3AJAHUME Nel
«TepMoauHAMUYECKNH aHAJIM3 XUMHUYECKUX PeaKkuuinn»

Hccnenoanue 1

Jl1s peakiuu BBIOJHUTD CIIETYIOIIEE:
1.1.CocTaBuTh ypaBHEHHE 3aBUCUMOCTH OT TEMIIEPATYPhl BEIMYUHBI TEIIIOBOTO dhdexra AH =
f(T) u usmenenus surponuu AS°: = f(T).
1.2.Berancnute BenmuuuHbl  ACp, AH®: | AS°%, aG°r u InK, npm Heckosipkux Temmeparypax,
3HAYEHUS KOTOPBIX 3aJal0TCs TeMIepaTypHbIM HHTEPBAJIOM U I1arom temieparyp. [lonyduennsie
3HAYEHUS HCIIOJIB3YIOTCA IpH ocTpoeHnH rpadukoB B koopanHatax ACp—T; aH:—T; aS% —T;
AG®% — T u InK, — 1/T.
1.3.Iloas3ysce rpadukom InKp — 1/T | BeiBecTr npubnuxennoe ypasHenue suna InK, = A/T + B,
rae A, B — mocTosHHEBIC.

HccaenoBanue 2

2.1. Ucnonw3yst mpaBuiio (a3 ['mb06ca, s paccMaTpuBaeMoOl CUCTEMBI OIIPEIEIIUTh KOJINYECTBA
¢a3, He3aBUCHMBIX KOMIIOHEHTOB M YUCJIO CTETIEHEH CBOOOIBI.

2.2. OnpenenuTh BO3MOKHOE HAIIPABJIEHUE MTPOTEKAHUS UCCIEAYEMOM PEAKIMU U PAaBHOBECHBIN
coctaB razoBoil (a3l npu gasnenun (klla) u temmeparype (K). Ilpu pemenun 3amauu
UCTIOJIb30BaTh BBIBEIEHHOE B HCcienoBaHuM | smmupuyeckoe ypaBHeHue InKpy=A/T+B wu
JaHHBIE 00 UCXOAHOM COCTaBe Ta30BOM (azbl

2.3. YCTaHOBUTH HANpaBJICHUE CMEIICHHUS COCTOSHUS PABHOBECHS PAaCCMATPHUBAEMOW CHCTEMBI
npu:

a) YBEJIMUEHUH JaBJieHus (IOCTOSHHAS TEMIIEpaTypa);

0) yBEJIMYEHUH TeMIIepaTyphl (IIOCTOSTHHOE 1aBIICHUE).

Cnucok IK3AMEHAUUOHHBIX 60NPOCOB.

1. OcHOBHBIE NOHATHS TEPMOJUHAMUKHU.

2. Ilepsbrif 3akoH TepmoguHaMuku. IloHsATHE O TeruoBoM 3ddeKTe, TEmIoTh 00pa3oBaHus,
TOpEHUs1, pacTBOpeHus, (pa30BbIX NMpeBpaieHuii. 3akoH ['ecca. Pacuers! mo 3akony I'ecca.
BrausiHue Temmeparypsl Ha TEIUIOBOH AP QeKT.

3akoH Kupxroda. PacueTs! TennoBbix 3 dexToB no 3akoHy Kupxroda.

BTopoii 3aKOH TEPMOAVHAMUKH.

o ok~ w

TepMoanHamMuyeckue (QYHKIMHM, XUMHUYECKUHW MOTEHLHUan, OOLIMe YCIOBUS pPaBHOBECHUS

cucteM. OHepruss [nbG6ca um »sHeprus [enpbMmronbila Kak KpPUTEPUH, OMPEISISIONINE

HallpaBJIE€HUE U Ipeie] IPOTEKAHUS IPOLECCOB B HEM30JIMPOBAHHBIX CHCTEMAX.

7. Tlonstue o hazoBOM paBHOBECHH, OCHOBHBIE OmnpeseneHus (Ha3oBoro paBHoBecus. [IpaBuiio
¢a3 'u60ca, ero npuMeHeHue.

8. ®a3oBoe paBHOBECHE B OJTHOKOMIIOHEHTHBIX CHUCTEMaX. YpaBHeHHe
Knay3uyca-Knaneiipona, pacueTsl OCHOBaHHBIE Ha ’TOM ypaBHEHHUE.

9. VYcioBHS XMMHUYECKOTO PaBHOBECHs. 3aKOH JEHCTBYIOIIMX Macc (TEpMOJMHAMMUYECKHIA).
KoHcTanTa XMMHU4ecKoro paBHOBECHSI.

10. Buapl KOHCTaHT paBHOBeCHs. PaBHOBECHS B T€TEPOTEHHBIX CHCTEMAX.

11. BnusHue TemnepaTypbl Ha KOHCTAaHTY PaBHOBECHSI.

12. HampamieHnue peakiyii B 3aKphITHIX CHCTEMAaX. Y PaBHEHUE H30TEPMbl XUMHUECKON PEeaKIInu

Bant-Todda, ee mpakruueckue NpuiokeHHs. YpaBHEHHE H300apbI-M30XOPBl PEAKIUH.

MeTto1b1 pacueTa KOHCTAaHTbI PABHOBECHSL.



13.

14.
15.
16.

17.

18.

19.

20.

21.

[IpaBuino Jle-lllarenbe, ero mpakTU4ecKoe NpuMEeHEeHUE. BiusHue naBleHs Ha MOJ0KEHUE
paBHOBecus. PeanbHbie ra3pl. OnucaHue peajibHbIX Ta30B C MCIOJIb30BAHUEM BUPHATBHBIX
ypaBHeHui. Temmeparypa boiinsa. Cmpicn BUpHAIBHBIX KO3(DQUIMEHTOB. YpaBHCHHE
Ban-nep-Baansca. Dddexr Ixoyns — Tommcona. Temmeparypa mHBepcuu. CKMKEHHUE
ra3os.

Onpenenenne nmoHATUs “pactBop’’. CrIocoObI BBIPAXKEHUS COCTaBa PACTBOPOB.

Bnusinue pa3nuyabix pakTOpoB Ha PACTBOPHUMOCTb.

Monenu pacTBOpOB: UeaIbHbIE (COBEPILIEHHBIE) U OECKOHEYHO pa30aBIeHHbIE PACTBOPHI, UX
OTJINYME OT peabHbIX PACTBOPOB.

3axonbl Payns u I'enpu. [lapunanbsabie MOJISpHBIE BEIMUUHBL, UX OIPEECIICHHUE.

CpoiicTBa pa3z0aBlIeHHBIX PACTBOPOB HE JJIEKTPOJUTOB. /laBiieHWe mapa Haja pacTBOPOM,
TeMIlepaTypa KUNeHus U 3aMep3anusi. OCHOBHBIC MOHATHUSI XUMUUECKOM KUHETHUKH.
Crioco0bI onpe/ieNieHrst CKOPOCTH peaknuu. DopmanbHas KHHETHKA TOMOTEHHBIX PEaKIIHi.
3akoH neWcTByrOIUX Macc. [lopsiaku peakuuii ¥ X MOJEKYJISIpPHOCTh. Peakuuu nepBoro,
BTOPOTO U N-TO NOpsIKOB. KuHeTnueckue ypaBHEHU ISl peaKUUi pa3IMvHbIX OPSIKOB.
[lepuon nomynpeBpaienus. KoHCcTaHTa CKOPOCTH peaklMM, €€ CBOICTBA, pa3MEPHOCTU U
onpeneneHus. Mertoabl omnpeneneHuss mnopsiaka peakuuu. [loBepXHOCTHOE HaTsKEHUE,
METO/IbI €ro U3MEpeHHs. ACOpOIIHs, OCHOBHBIC TOJIOKEHUS U YPABHEHHS aJICOPOIIHIH.
VpaBuenne ['nb60ca. YpaBuenue OPpeitnmmxa. YpaBHenue Jlenrmiopa. 3aBUCHMOCTH
aacopOInU OT TeMIIEPATYPHI.



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 HalpaBiICHUE MPOTEKAHUS HCCIEAYyeMON peakuuu |
paBHOBECHBIN cocTaB Tra3oBoil ¢a3el npu aasnenun (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 HampaBJICHHE CMELICHHUS COCTOSIHUS PABHOBECHS pPaccCMaTpUBAEMOM
CUCTEMBI TIPH:




Kon
UHMKATOpa

NuaukaTop JOCTUKEHUS] KOMIIETEHLIUN

OneHouHble CpeacTBa

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




0) Ilopsinoxk mnpoBedeHUS TNPOMEKYTOYHON aTTecTalluU, MOKA3aTeJM M KPUTEPHUH
OlleHUBAHUS:

[IpomexyrouHas arrecrauus 1O JucHMIUIMHE «®Pu3HyecKas XHUMHA»  BKIOYAcT
TEOPETUYECKHE BOTIPOCHI, O3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHUS 00yYArOIIMMUCS 3HAHUH, U
NPAaKTUYECKHE 3a/aHus, BBIBISIOMIME CTENEHb C()OPMHUPOBAHHOCTH YMEHUH W BIaJCHHIA,
IpOBOIUTCA B (hOpME IK3aMEHa.

DK3aMeH M0 JaHHOW NWCIHIUIMHE TMPOBOAMUTCS B YCTHOH (opMe MO 3K3aMEHAIMOHHBIM
OueraM, KaXplii U3 KOTOPBIX BKJIIOYAET 2 TEOPETUUECKUX BONPOCA U 3aa4a.

IMoka3aTe 1 U KPUTEPUHU OIIEHUBAHUS PACUYETHO-TPaQUIECKOT0 3aJaHUs

— OICHKY «3a4YTE€HO» CTYACHT IMOJIYy4acT, €CJIM MOXKET IMOKa3aTh 3HAaHU HAa YPOBHC
BOCITPOMU3BCACHUA U 00BSICHECHHUS I/IH(bOpMaI_[I/II/I, HWHTCJUICKTYAJIbHBIC HABBIKH PCHICHUSA NPOCTBIX
3aa4, MOXKET OaThb OLICHKY HPCHHOHQGHHOﬁ CUTyalllu.

— OICHKY «H€ 3a4YTEHO0» CTYJACHT IIOJY4YacT, €CJIUM HC MOKCT IMOKa3aTh 3HAHUS HAa YPOBHE
BOCIIPOU3BCACHHUA U 00BsACHEHHUS I/IH(bOpMaI_[I/II/I, HE MOXKCT ITOKA3aTh HHTCIJICKTYAJIbHBIC HABBIKH
PCIICHMA ITPOCTHIX 3aa4, JaTbh OLUCHKY HpCI{JIO)KGHHOfI CUTyalluH.

IToxa3zatenun u KPHUHTECPHUHA OLICHUBAHUS J'IaﬁOpaTOPHLIX paﬁoT:

— OLIEHKY «3a4TEHO0» CTYJ/ICHT II0Jy4aeT, €CIM MOXKET [10Ka3aTh 3HAaHUsI Ha YPOBHE
BOCIIPOU3BEICHUS U 00bACHEHHsI HH(OPMAILIUY, MHTEIJIEKTYalIbHbIe HABBIKU PELICHUS IPOCTHIX
3a/1a4, MOXKET JaTh OLEHKY MPEAJIOKEHHON CUTYallUH.

— OLICHKY «He 3aYTeHO» CTYJICHT I0Jy4aeT, €CIIM HE MOXKET I10Ka3aTh 3HAHUS HAa YPOBHE
BOCIPOM3BEICHUS U 00bSICHEHNS NH(OPMALIUU, HE MOXKET II0OKa3aTh UHTEIJIEKTYaIbHbI€ HABbIKU
peleHus IPOCThIX 3ajiay, 1aTh OLIEHKY NPEAI0KEHHON CUTYyaIuH.

IToka3zarenu u KPUTEPHUHU OCHUBAHUSA IK3aMeEHa:

— Ha OLIEHKY «OTJHYHO» (5 0amioB) — o0y4arouiuiicsi 1€eMOHCTPUPYET BBICOKMI YPOBEHb
Cc(OPMHPOBAHHOCTU KOMIIETEHIUI, BCECTOPOHHEE, CHCTEMAaTH4YeCKOe U IIIyOOKOe 3HaHHE
y4eOHOro MaTepuasia, CBOOOJHO BBINOJIHAET IMPAKTUYECKHE 3aJaHUs, CBOOOJHO ONEpPHPYET
S3HAaHUSAMU, YMCHUSAMHU, IPUMCHACT UX B CUTyallUAX MOBBITIIEHHOM CII0KHOCTH.

— Ha OIEHKY «xopomo» (4 Oamia) — 0oOy4aromuiicss IEMOHCTPUPYET CPEIHUM ypPOBEHBb
Cq)OpMHpOBaHHOCTI/I KOMHGTGHHHﬁI OCHOBHBIC 3HaHHWA, YMCHUA OCBOCHLI, HO JOITYCKArOTCA
HE3HAYUTENbHbIE OIIMOKH, HETOUHOCTH, 3aTPYAHEHHUS IIPH aHATUTHYECKUX OTNEpalnsX, IEPeHOCce
3HAaHUU U YMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTyalluH.

— Ha OLIEHKY «yAO0BJIETBOPUTEIbHO» (3 Oaruia) — o0yyaroniuiicss 1IeMOHCTPUPYET HOPOTOBBIN
ypOBEHb C(HOPMHUPOBAHHOCTU KOMIIETEHIIMI: B X0J1€ KOHTPOJIBHBIX MEPONPUATHH JOMYCKaIOTCs
OLIMOKH, MPOSBISIETCS OTCYTCTBHE OTAEIbHBIX 3HAHWN, YMEHMH, HABBIKOB, OOyYaroIIUMCs
UCTIBITHIBAET 3HAUUTENIbHBIE 3aTPYIHEHUS MPU ONEPUPOBAHUM 3HAHUSMHU U YMEHHUSMHU IPH UX
HepeHoCce Ha HOBBIE CUTYAIHH.

— Ha OLICHKY «HEeY/10BJIETBOPHUTEIBLHO» (2 Oaia) — 00yJarouuiicss IEMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUeCcKOro MaTepuana, JOMyCKaeT CYIIeCTBEHHbIE OIMOKH, HE MOXKET MOKa3aTh
HHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.



— Ha OILICHKY «HeYJA0BJIeTBOPUTEILHO» (1 6ayn) — oOyJaronuiicss He MOXKET ITOKa3aTh 3HAHUS
Ha YpOBHE BOCIPOU3BEACHHS W OOBACHEHMA HWHPOpPMALMU, HE MOXET I0Ka3aTh
WHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MMPOCTHIX 33/1ad.



