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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

IIpotokom ot 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 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 ToJly Ha 3aceaHuy Kapeapsl MeTauTypriud i XHMHYECKUX TEXHOJIOTHN

[Iporokomn ot 20 1. Ne

3aB. kadeapoii A.C. XapueHko




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

JIOCTHIKEHHE BO3MOHOCTH OTHUCHIBATh BPEMEHHOMU X0 XUMHUUYECKUX
(UBUKO-XMMHYECKUX TIPOLIECCOB HA OCHOBE HCXOJHBIX CBOMCTB CHCTEM M BEIIECTB HX
COCTABJISIIOLIUX, & TAKKE KOHEYHBIN PE3yJIbTaT COOTBETCTBYIOIIMX IIPOLIECCOB.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

JucnmiuimHa ®u3udeckass XUMHsS BXOAUT B 00s3aTENBHYIO YacTh Y4eOHOTO ILIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jnsi  W3ydeHWs  JUCHUIUIMHBI ~ HEOOXOMWMBI  3HaHUS  (YMCHHsS,  BIIAJICHUA),
cOpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

OO01mas 1 HeOpraHUYECKask XUMUS

3naHus (YMEHHs, BIIAJICHUS), MTOJYYCHHBIC NMPH M3YyYCHUU TAHHOUM NUCIMILIMHBI OyIyT
HEOOXOAUMBI JUIsl U3yYCHUS TUCHUILTIH/TIPAKTHK:

XuMU4YecKasi TEXHOJIOTHUS TOTLIIMBA U YIIIEPOAHBIX MaTEPUAIOB

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pe3y/ibTaThbl 00y4eHHUs

B pesynbrate ocBoeHMs AUCHUILIUHBI (MOayisl) «Pu3nyeckas XUMUS» 00ydaroluiics
JIOJDKEH 00J1a1aTh CIEAYIOMUMI KOMIICTEHIUSIMU:

KO[[ HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIIN

OIIK-2 CrmocobeH WuCHONB30BaTh MaTeMaTHueckue, (u3ndeckue, (QU3MKO-XUMUIECKHE,
XUMHUYECKHE METOJIBI JIJIs1 pEIICHUS 3a1a4 TPO(heCCHOHATBLHOM IEITeIbHOCTH

OIIK-2.1 Hcnone3yer  marematudeckue, (usmdeckue,  (HU3HKO-XUMHUYECKUE,
XUMHYECKHE  METOABI IS  peIIeHUs 3anad  MmpoQeCcCHOHATBHON
JEATEIbHOCTH

OIlK-2.2 BeiOupaer  marematuueckue, — QusMueckue,  (PU3MKO-XMMUYECKHUE,

XUMUYECKUE  METOJBI  JUIsl  pelmIeHus  3ajad  npodeCcCHOHATBHOM
JEATEIbHOCTH




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCHHUIIINHBI (MOIYJIS)
OO0mmast TpyI0eMKOCTh AUCIHILTUHBI COCTaBIsAeT 8 3aueTHBIX eauHuIl 288 akajn. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 162,9 akan. yacos:
—ayauTtopHas — 157 akan. 4acos;

— BHeayIuTOpHas — 5,9 akaj. 4acos;

— camocrosTenpHas padorta — 107,4 akan. yacos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. yac;
— MOJTOTOBKA K DK3ameHy — 17,7 akas. dac

<DopMa aTTeCTaluu - 3a4€T, OK3aMCH

AynuropHas = =
o | vomTaKTHAA pabora E 3 Dopma TEKyLIEro
=
= B aKaj. yacax 2] Bu KOHTPOJIS
Pasnen/ Tema 3 (B axaz. vacax) S A . p Kon
S 3 © | caMOCTOSTEIbHOM YCIIEBaEMOCTH U
JIACIMTUTHHBI 5 [ N KOMITETECHIIUH
@) g £ padoThI MIPOMEKYTOUHOH
nmab. |mpakrt. | 3 & ATTeCTAIIH
Jlek. s < 11
3aH. | 3aH. | O &
1.
[TonroroBka
nabopaTopHo-
MPAKTHIECKOMY
3aHATHO0 Nol,
aboTa ¢
P JlaboparopHast paborta
1.1 Tpeamer u MeTOMbI, oubnnorpaguuec .
Nel, yctHslii onpoc,
TIOHSTHUS u 3a71a4n KM MaTepuaIaMH,
o cnaga PI'P Nel
(uzndeckoit XUMHH 10 12 30 BeInoHeHue PI'P «TepMOIMHAMHIECKHUT OIIK-2.1,
Xumuueckas Nel P OIlK-2.2
aHaJIN3 XUMHIECKUX
TEPMOJMHAMUKA. 3aKOHBI «TepmonuHaMuye caKIHiD
TEPMOANHAMUKH. CKHIi aHAJIN3 P ’
KOHTpOJIbHas paboTa
XAMHYIECKUX
peakuminy,
MOJITOTOBKA K
KOHTPOJIbHOU
pabore
3
[ToaroroBka k
nabopaTopHo-
MPAKTHIECKOM
1.2 Xumuueckoe u P Y JlabopatopHas padora| OIIK-2.1,
14 14 30 3aHATHIO No2, .
(a3oBoe paBHOBeECHE Ne2, yeTHbIi onpoc OIIK-2.2
pabota ¢
oubnmorpaguuec
KAM MaTepuaiaMu
ITonroroBka x
nabopaTopHo-
MPAKTHIECKOM
1.3 TepmoanHamuuecKas P Y JlabopatopHas padora| OIIK-2.1,
12 10 10,1 3aHATHIO No3, .
TeopHUsl pacTBOPOB Ne3, ycrHsrit ompoc OIlK-2.2
pabota ¢
oubnmorpaguuec
KAM MaTepuaiaMu




IlogroroBka k

nabopaTopHO’
pabote Ne4, JlaGoparopHast pabora
pabora c Ned, yctHblii onpoc, :
14 Xuvreckas 16| 16 | 7 | 18 |oucmmorpagmuce |  crava PIP No2 OIK-2.1,
KUHETHKa OIIK-2.2
KM MaTepuaIaMi, «XuMuaecKast
BbInosiHeHue PI'P KHHETHKa»
Ne2 «Xumuyeckas
KUHETHKa»
Ilonroroska
nabopaTopHO’
15 IToBepXHOCTHBIE 18 18 10 19.3 pabote Ne5, JlaGoparophast padora| OIIK-2.1,
SIBJICHUS. ' pabota ¢ Ne5, yerHblit ompoc OIIK-2.2
oubnmorpaguuec
KHAM MaTepuaiaMu
Uroro no pasneny 70 70 17 |107,4
Hroro 3a cemectp 34 34 17 | 373 9K3aMeH
Hroro no aucnumnnuze 70 70 17 |107,4 3a4€eT, DK3aMeH




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
BHEayJU-TOPHOM paboToii ¢ 11es1bl0 GOPMHUPOBAHUS U Pa3BUTHS IPOPECCHOHATBHBIX HABBIKOB.

TpaguiuonHble 00pa3oBaTeNbHbIE TEXHOJIOTMHM OPUEHTUPYIOTCS Ha OpraHU3aluio
00pa30BaTeNILHOTO  IpoLecca, MPEANONAralolyl0o MpsAMYI  TPAHCISALMIO 3HAHUH  OT
npenojaBa-Teis K CTYACHTY (MPEUMYILECTBEHHO Ha OCHOBE O0BSICHUTENbHO-UIUTFOCTPATUBHBIX
METO/I0B 00ydeHus1). YueOHas IesATeIbHOCTh CTYJEHTAa HOCUT B TaKUX YCJIOBHSX, KaK IPaBUIIO,
penpo-1yKTUBHBIA 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 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXxcst
[Ipencrasneno B mpuioxxkeHuu 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHH s POMEKYTOUHOI aTTecCTAMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1.bokmreiin b. C. ®usnueckas XuMus: TEPMOJUMHAMHKA U KUHETUKA [DIEKTPOHHBIM
pecypc] @ yueOnoe mocodbue / b. C. Bokmreiitn, M. . Mennenes, 10. B. IloxBucHeB. —
OnektpoH. nmaH. — MockBa @ MUCHUC, 2012. — 258 c¢. — Pexum nocryna:
https://e.lanbook.com/book/47443

2. IIpakTHyeckre M KOHTPOJIbHBIE PA0OTHI IO (pr3HUecKol XuMuH : ydeOHoe mocodue /
[2. B. Mronsauna, C. I1. Knoukosckuii, H. 0. CBeunukosa u ap.] ; MI'TY. - Marauroropck :
MI'TY, 2013. - 1 osnektpod. onr. auck (CD-ROM). - 3arm. ¢ turym skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/272 . - MaxkpooosekT. - Tekct
AJIEKTPOHHBIN. - CBeneHus 1ocTymHbI Takke Ha CD-ROM.



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

0) lomotHuTeEIBLHASI TUTEPaTypa:
1. ®uznveckas xumus. Paznen: Xumudeckas kuHeTnka : yaeoHoe nocobue / A. H. Cmupnos, H.
1O. Ceeunukosa, C. B. FOauna, 2. B. Qonpauna ; MI'TY. - Marautoropck : MI'TY, 2016. - 1
snektpoH. ont. auck (CD-ROM). - 3aru. ¢ tutyi. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1436 . - MakpooObekT. - Tekcr :
3JIEKTPOHHBIN. - CBeneHus nocTymHbl Takke Ha CD-ROM.
2. XuMuueckass KMHETUKA W afcopOlHs : METOJA. YKa3aHHsS JUIsi CTYJEHTOB MO IMCIHMILTAHE
"®Ouszuueckas xumusa" / [D. B. Hronpauna, C. I1. Knoukosckuii, H. FO. CBeunnkoBa u nap.] ;
MI'TVY. - Maruutoropck : MI'TY, 2013. - 1 sanekrpon. ont. auck (CD-ROM). - 3ari. ¢ tutysn.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/278 -- MakpooObeKT. -
Texct : anekTpoHHbIH. - CBenenus nocrynusl Takxke Ha CD-ROM.

B) MeToanyeckue yKazaHus:

1. 1. JlaGoparopHblii TPAKTUKyM IO (PUIUIECKOM XUMHH : Yy4eOHO-METOINYECKOE
nocobue / A. H. Cmupnos, H. FO. Cpeunnk, C. B. Oguna, 3. B. [lronpauna ; MI'TY. -
Maruutoropck : MI'TY, 2017. - 1 anekrpon. ont. auck (CD-ROM). - 3ari. ¢ Tty 3kpaHa. -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/20641 . - MakpooObekT. - Tekcr :
AIIEKTPOHHBIN. - CBenenus poctynnsl Takke Ha CD-ROM.

r) [Iporpammuoe odecneuenne u UHTEepHeET-pecypcehl:

IIporpamMmmHoe oGecrieyeHue

HaumenoBaHue .
1o Ne noroBopa Cpoxk neiicTBHS TUIEH3UH
7Zip CBOOOJIHO PACIPOCTPAHSIEMOE 0eccpovHO
FAR Manager CBOOOIHO PaCIpPOCTPAHSIEMOE OECCPOUHO
Bpaysep Yandex |cBoOoaHO pacmpocTpaHsIieMoe OECCPOYHO

Ipodeccuonanbabie 6a3bl JAHHBIX 1 HH()OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
HasBanue xypca CchlnKa

INeXTPOHHEIE pecypekl Onbmiotexn MITY wm. https://host.megaprolib.net/MP0109/Web
I".1. HocoBa

Hamuonansnas I/IH(I)OpMaL[I/IOHHO'aHaHI/ITI/ILIeCKa}I

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

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

Scholar)
9 MaTepHaJIbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

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


https://host.megaprolib.net/MP0109/Download/MObject/1436
https://host.megaprolib.net/MP0109/Download/MObject/278
https://host.megaprolib.net/MP0109/Download/MObject/20641
https://host.megaprolib.net/MP0109/Web
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/

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:

- YCTaHOBKA /ISl OIPEJEIIEHNE UHTErPaIbHON TEIJIOTHI PACTBOPEHUS COJIN;

-ycTtaHoBKa Jiy1st u3ydenus peakuuu C+CO2=2CO

-YCTaHOBKA JUIsl OTIPEEIICHUS IaBJICHHE HACBILIEHHOTI'O 11apa;

-OropeTku U jgabopaTopHas mocyna AJis NPUIOTOBICHHUS PacTBOPOB JIS JIAOOPATOPHOU
«Tperuit KOMIIOHEHT B JBYXCJIIOMHOM KUJIKOCTHY;

- YCTAQHOBKa JUIs ONPENCIICHUS BIIMAHHUE TEMIIEPaTypbl Ha CKOPOCTb XHMHUYECKOU
peaxkiuuu;

- YCTaHOBKa JUIsI OIIpEJIeJIEHUs aCOPOIIMM Ha TPAHULIE KHJIKOCTb — ras.

3. YuebHast ayquTopus Ui TPYIIOBBIX U WHAWBUAYAIBHBIX KOHCYIbTAIMNA, TEKYIIETO
KOHTPOJISI ¥ TPOMEXYTOUHOM aTTECTALlK OCHAIIICHA!

- KOMITBIOTepHOI TexHKKO# ¢ maketom MS Office, ¢ moakiroueHnem k cetu «MHTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

4. ITomenieHue 7151 CaMOCTOSATENIbHOM pabOThl OCHALIEHO:

- KOMITBIOTepHOI TexHHKO# ¢ maketom MS Office, ¢ moakiroueHnem k cetu «HTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. ITlomemenue A XpaHeHHsT W NPO(UIAKTUYECKOrO OOCIyXKHBaHUA Yy4eOHOTro
000pyI0BaHUS OCHAIIICHO:

- CIIeLMAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMy JJIsl XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTA yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus: yueOHO-MEeTOMUECKON TOKyMEHTAllUN U MaTepUaoB.



ITpunoxxenue 1
6 YueOHO-MeTOoaHUYeCKOe o0ecneyeHne caMoOCTOATEIbHOI padoThl 00y4aloIuXCs

Ilepeuensv nadopamopnuix pabom
1. Ompenenenue HHTErpaibHON TEIIOTH PACTBOPEHUS COJIU
2. Wzyuenue paBHOBecus peakiuu C+C0O2=2CO
3. Tperuit KOMIIOHEHT
4. BnusHHe TeMIepaTypbl HA CKOPOCTh XMMHUYECKOM peakiuu
5. Ancopbmus

JAOMAIIIHEE PACYETHO-I'PA®HYECKOE 34/TAHUE Nel «Tepmodunamuueckuil
aHAaNU3 XUMUHeCKUX peaxkyuil»

HUccaenosanme 1

Jnst peakiiuuy BBIOJHUTD CJIETYIOLIEE:
1.1.CocTaBuTh ypaBHEHHE 3aBHCHUMOCTH OT TEMIIEpaTyphbl BEJIMYHHBI TETII0BOTO 3 dexra AH; =
f(T) u usmenenus surponuu AS°; = f(T).
1.2.Beruncnute BenmuuuHbl  ACp, aH®: | AS°;, aG°r u InK, npm Heckonpkux Temmeparypax,
3HAYCHHS KOTOPBIX 3a/1aI0TCSI TEMIIEPAaTypPHBIM HHTEPBAJIOM U IIarom Temreparyp. Ilomxydennsie
3HAYEHUS UCIIONIB3YIOTCS MpU MocTpoeHuH rpadukoB B koopauHatax aCp—T; aAH®:—T; aAS®:—T;
AG® — T u InK, — UT.
1.3.ITone3ysich rpadukom InK, — 1/T , BeiBecTn npubmmkennoe ypasaenue Buaa InK, = A/T + B,
rae A, B — mocrosiHHbIE.

HccaenoBanue 2

2.1. Ucnonw3ys npaBuio ¢a3 ['nb6ca, s paccMaTpuBaeMoi CUCTEMBI ONPEIEIUTh KOJIMYECTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB M YHCIIO CTETIEHEW CBOOOIBI.

2.2. Onpenenutbh BO3MOKHOE HAIPABIEHUE ITPOTEKAHNS MCCIEAYEMON PEAKIIMM U PAaBHOBECHBIN
coctaB razooil ¢as3sl npu pgasnenun (klla) m temmneparype (K). Ilpu pemenun 3amauu
UCIMOJIb30BaTh BBIBEIEHHOE B HccienoBaHuM 1 sMmnupuyeckoe ypaBHeHue InKp=A/T+B wu
JIaHHBIE 00 UCXOJIHOM COCTaBE ra30Boi (pa3bl

2.3. YCTaHOBUTBH HAIPaBICHHE CMEILLIEHUS COCTOSHHUS PAaBHOBECHUS pacCMAaTPUBAEMOM CHCTEMBI
pu:

a) yBEJTMUYEHUH JIaBJIeHUs (TIOCTOSIHHAS TEMIIepaTypa);

0) yBeJIMUEHUH TEMIIEpaTypbl (IIOCTOSIHHOE J1aBJICHUE).

JAOMAIIIHEE PACYETHO-IT'PA®HYECKOE 3A/[AHUE Ne2
«Xumuueckan Kunemuka»
Dopmynuposxa 3a0anus
HccnenoBanne 1
Jns peakunn A+B — mpoayKThl peakiiu, HayallbHble KOHIIEHTpAIH (Co) BemlecTB A u B
PaBHBI M COCTABIISIOT: Co(A) = Co(B) = Co=.... Momb/mm® (kosoHKa 6, Tabm. 20).
N3meHeHnne KOHIEHTpaluii BemecTB (Ci) BO BpeMeHH (Ti) IPHU Pa3IMYHBIX TeMIepaTrypax
(Ti) HaxomsTcs B CTpPOKE COOTBETCTBYMOIIEH Homepy 3amanusi Ta6mn.20. Haiitu sHepruro
aktuBaiuu (E), mpeadkcnoneHmanpHbeIi MHOXHUTEND (ko) 1 Bpemst (Ts), 32 KOTOpoeE ... % BemiecTB
A u B (xomnonka 21, ta6in. 20.) nmpu temnepatype Ts = ... K (kononka 20, Tabn. 20) mpeBpaTtutcs B
MIPOJTYKTHI PEAKITUH.

Cnucok éonpocoe 01s 3auema no oucyunaune «Dusuueckan xumus» 2 KypcC (3 CeMeCTp).

OCHOBHBIC TIOHATHS TEPMOANHAMHKH.



[TepBbrii 3akoH TepMoamHamMuku. [loHsiTHE O TeruioBoM 3¢ deKTe, TEIIoTh 00pa3oBaHUA,
TOpEHUs1, pacTBOpEHus, (pa30BbIX NMpeBpaieHnii. 3akoH ['ecca. Pacuers! mo 3akony I'ecca.
Bnusinue temnepatypsl Ha TerI0Boi 3G eKT.
3akon Kupxroda. PacueTs! TeruoBsix 3¢ dekToB no 3akony Kupxroda.
BTopoii 3aKk0H TepMOJIMHAMUKH.
TepmoauHaMuyeckne pyHKINU, XUMUYECKAN MTOTEHIIMAI, OOLIME YCIOBUS PABHOBECHS CHCTEM.
Oueprus ['n66ca u sHeprus ['enbMrosplia Kak KpUTEPUH, OIPEICIISIONINE HAPaBICHUE U TPEAeT
IIPOTEKaHUs IPOLECCOB B HEN30JIMPOBAHHBIX CUCTEMAX.
[TonsiTue o pa3oBOoM paBHOBECHH, OCHOBHBIE ornpezeneHus (a3oBoro paBHoBecus. [IpaBuio da3
['u66ca, ero npuMeHeHue.
®a3oBoe paBHOBECHE B OJIHOKOMIIOHEHTHBIX cucTeMax. YpaBHeHue Kiaysmyca-Knaneiipona,
pacueTbl OCHOBAHHBIE Ha ’TOM ypaBHEHUE.
VYcioBUS XUMHYECKOTO paBHOBECHs. 3aKOH JEHCTBYIOIIMX Macc (TepMOJUHAMHUYECKHIA).
KoHcTaHTa XMMHUYECKOr0 paBHOBECHSL.
Bunbl kKOHCTAaHT paBHOBeCHUs. PaBHOBECHS B T€TEpOr€HHBIX CUCTEMAX.

Bnusinue TemnepaTypbl Ha KOHCTAaHTY PaBHOBECHS.
HampaBnenue peakiuil B 3aKpbITBIX CHUCTEMAaX. YpPaBHEHHE HM30TEPMbl XMMUUYECKON peaklHu
Bant-T'odda, ee npakTuyeckue npuioxkeHust. Y paBHeHUE N300apbI-M30X0PHI peakiuu. MeTo bl
pacueTra KOHCTaHTbl paBHOBECHS.
[IpaBuno Jle-IllaTenwve, ero mpakTudeckoe MpUMEHEHUE. BiusHHE NaBieHUS Ha MOJIOKECHHE
paBHOBECHSI.

Cnucok 6onpocos ons rx3amena no Jucyuniune «Dusuueckan xumua» 2 KypC (4 CQMGCTp) .

Peanbuble raspl. OmnucaHue peajbHBIX T'a30B C HCIIOJIB30BAHUEM BHUPHAIBHBIX YPaBHEHUU.
Temnepatypa boiinsa. Cmbicn BupHanbHbBIX KO3(QQuimeHToB. YpaBHeHue Ban-nep-Baanbca.
A ekt xoyns — Tommncona. Temneparypa uaBepcun. C>KMKEHUE Ta30B.

Onpenenenne noHATHs “pacTBOp”’. CrOCOOBI BEIPAXKEHUS COCTaBa PACTBOPOB.

BnusiHue pa3nuyHbIX GaKTOpOB HA PaCTBOPUMOCTb.

Mozenu pacTBOpOB: HjealbHble (COBEPIIECHHbIE) U OECKOHEYHO pa30aBIE€HHBIE PACTBOPHI, MX
OTJINYHME OT peabHbIX PACTBOPOB.

3axonsl Payns u I'enpu. [lapunansHbie MOJISIpHBIE BEIMUUHBL, UX ONPEIECIICHHUE.

CpoiicTBa pa30aBIIEHHBIX PACTBOPOB HE AJIEKTPOJUTOB. JlaBieHue mapa HaJa pPacTBOPOM,
TEeMIIepaTypa KUIIEHUS U 3aMep3aHusl.

OcCHOBHBIE IOHATHS XMMUYECKON KNHETHKH.

CrniocoOslI onpeienieHust CKopocTu peakuuu. @opManbHasi KHHETHKAa TOMOTEHHBIX PEaKIUil. 3aKOH
JEUCTBYIOIUX MaccC.

ITopsinky peakuuii U UX MOJEKYJISIPHOCTb.

Peaknuu nepBoro, BTOporo 1 n-ro mopsiaKoB.

Kunerndeckue ypaBHeHMs U151 peaKLUi Pa3InYHBIX MTOPSIIKOB.

Ilepuon nomymnpespamnicHusl.

KoHcTaHTa CKOpOCTH peakiuy, €€ CBOWCTBA, Ppa3MEPHOCTH U ONPEIEICHUS.

MeTto1b1 OnpeieNeHns MOPAIKA PEAKIUH.

IToBepXHOCTHOE HATAKEHUE, METOJIBI €T0 U3MEPEHHS.

AncopO1usi, OCHOBHBIE TTOJIOKEHUS M YPaBHEHHUS a/1COPOIIMH.

VpaBuenue ['u66ca.

VYpasuenue OpenHuixa. YpasHenue JIeHrMopa.

3aBUCUMOCTbH a/ICOPOIIUHU OT TEMIIEPATYPBhI.



[Ipunoxenue 2

7 O1leHOYHBIE CPEJICTBA IS IPOBEIEHUS ITPOMEKYTOUYHOM aTTeCTaI[u!

a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl MPOBeIeHUs
MPOMEKYTOYHOM aTTEeCTALMU:

CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINH

[Inanupyembie
pe3yIbTaThl 00yICHUS

OneHouyHble CpeaCcTBa

OIIK-2 CriocoOeH ucnoib30BaTh MaTeMaTH4eCKue, puzndeckue, GU3NKO-XUMHIECKUE,
XUMHYECKHE METOJIBI ISl PEIICHUS 3a/1a4 MPo(ecCHOHANBHOM AesITeIbHOCTH

OIlK-2.1

Hcnonb3yer
MaTeMaTH4eCKue,
¢dbusznveckue,
(U3NKO-XUMHUYECKHE,
XUMHUYECKHE  METObI
Ui pemieHdus — 3aaad
npodeccnoHanbHOM
JeSTEebHOCTH

Cnucok Bonpoco 115 npoBegenuss IK3AMEHA no nucnunianne
OcHOBHBIE IOHATHS TEPMOANHAMUKH.

[lepBbiii  3akoH TepMoauHamuiKku. IloHsitue o
TEIIOBOM 3¢ (eKTe, TeII0Th 00pa3oBaHusl, TOPEHUS,
pactBopeHus, $a3oBbIX MpeBpaiieHuil. 3akon ['ecca.
Pacuers o 3akony I'ecca.

Brnusinue temnepatypsl Ha TemaoBon A eKT.

3akon Kupxroda. Pacuersl TemnoBsix 3¢ ¢GeKkToB 1O
3akony Kupxroda.

BTtopoii 3aK0H TepMOIMHAMHUKHU.
TepmoanHamMuueckue byHKIHIH, XUMUYECKHUM
NOTEHLIMA], OOILMEe YCJIOBHUS PaBHOBECHUSI CHUCTEM.
Ouneprus ['ub6ca wu »osHeprus [enbmronbla Kak
KpUTEPUH, ONPEIEIAIOIME HAIpaBJIE€HUE U IpeJen
MPOTEKaHUs  MPOLECCOB B  HEU3OJIUPOBAHHBIX
CUCTEMaX.

[Tonsstue o (Ha3oBOM pPABHOBECHH, OCHOBHBIE
onpeneneHus: ¢azoBoro paBHoBecus. [IpaBuio ¢a3
['u66ca, ero npuMeHeHue.

da3oBoe  paBHOBECME B  OJHOKOMIIOHEHTHBIX
cucrtemax. YpaBHeHue Kiaysmyca-Kinaneiipona,
pacueTbl OCHOBAHHBIE Ha ’TOM YpaBHEHUE.

VYcnoBus ~ XMMHMYECKOTO ~ pPABHOBECHS.  3aKOH
JIEHCTBYIOIUX Mmacc (TepMOIMHAMUYECKUIN).
KoHcTaHTa XUMHUYECKOTO paBHOBECHS.

Buael koHCTaHT paBHOBecusi. PaBHOBecHus B
reTePOreHHbIX CUCTEMAX.

Bnusinue temnepaTtypbl Ha KOHCTaHTY PaBHOBECHS.
HampaBnenue peakuumii B 3aKpbITBIX CHCTEMaXx.
VpaBHEHHE  W30TE€PMBl  XMMHYECKOH  peakIuu
Bant-T'odpda, ee mnpakTtuueckue MNPHIIOKEHHUS.
VYpaBHeHHe H300apbI-U30X0pbl peakuuu. MeTosl
pacueTa KOHCTaHTbI pAaBHOBECHSI.

IIpaBuio Jle-llaTense, €ro IIPaKTHYECKOE
npuMeHeHue. BrusiHue AaBieHUsT Ha TMOJOKEHUE
paBHOBECHS.

Onpenenenne  mnoHAtuss  “pactBop”.  CrocoOsl
BBIPAXXEHHS COCTaBa pacTBOPOB.

Brnusiaue pa3nugHbix pakTOpoB HA PACTBOPHUMOCTb.
Mopenu pacTBOpPOB: HealbHBIE (COBEPIICHHBIC) U
0eckoHeuHO pa30aBICHHBIE PACTBOPHI, UX OTIIMYHE OT
peaNbHBIX PACTBOPOB.




CtpyKTypHBII

[Inanupyemsle
3JIEMEHT OreHOYHBIC CpPEICTBA
pe3ynbTaThl 00y4YeHUS
KOMIICTCHITUH
3akonbl Payns u I'enpu. IlapuumanbHble MoJspHbIE
BEJIMYUHBI, UX OMpE/ICIICHHUE.
CaoiicTBa pa30aBiIEHHbIX pacTBOpOB HE
AMEKTPOJIUTOB. JlaBiaeHWe mapa Haa PacTBOPOM,
TEeMIIepaTypa KUNIEHUS U 3aMep3aHusl.
OIIK-2.2 BriGupaer 3agaum 11l CAMOCTOSITEILHOTO peleHust U3

MaTeMaTU4CCKHC, npo¢eccuoHATbHOM 1eTeIbHOCTH

¢dbusznveckue, 3agaya 1

(U3HKO-XMMHYECKHE, Ucxons U3 cienyronmx TepMOXUMUYECKUX

XHMHYECKHE METO/bI | ypaBHEHUI:

JUIS  pemieHwsl  3ajad 1) Ho+O02=H,0, ; AH%=-184

npodecCuoHAIBHON kJIx,

IEeITEIbHOCTH 2) H20,=H,0+0,502; A H°=-96 /I,

ompeeauTe TEIIOBOK A (PEeKT peakiuu:
3) Ho+0,50.,=H>0, AH’=?

3agava 2

Onpenaenute satponuio 15t Clo mpu remmneparype
625°Cu  nmasnenuu 35,5kI1a. Jlannble,
HEOOXOAUMBIE IS pacueTta  (CTaHIAPTHYIO
SHTPOIMHIO, 3aBUCUMOCTD TETIOEMKOCTH OT
TEMIIEPATyPhI) B3sTh U3 crpaBoynnka. Cunrats Clp
U7eabHBIM Fa30M.

6) HOpﬂ)IOK MMpOBECACHUA HpOMe)KyTO‘-IHOﬁ aTTeCTalluM, IOKA3aTe¢/JIn U KPUTECPUH
OIICHUBAHUA:

[TpomexyTouHass arTecTaluss MO AMCHUIUIMHE BKJIIOYAET TEOPETUYECKHUE BOMPOCHI,
MO3BOJIAIONIME OOCHUTH YPOBCHL YCBOCHHA O6y‘-IaIOHII/IMI/IC$[ 3HaHI/II71, W INPaKTHYCCKUEC 3aaaHus,
BBISBJISIFONINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUI U BJIaJIEHUH, MPOBOIUTCS B popMe:

- BBIIIOJIHEHUS U 3aIUThI Ja0OPAaTOPHBIX padoT;

-BBITIOJIHEHUS U 3AIIUTHI IOMAIlIHEH pacyeTHO-Tpadudeckoil paboThl;

- 3aueTa M 9k3amMeHa Ha 2 kypce (3 u 4 cemecTphi).

Boinonnenue 1abopaTopHbIX pabOT MPOBOAUTCS B YUEOHBIX ayAUTOPUSIX ISl IPOBEICHUS
n1abopaTopHbIX padoT 1o auctumiInHe «du3nyueckas XUMUS O] PYKOBOJCTBOM IpenoiaBarers,
pacyeTr M TOATOTOBKAa K cjade Ja0opaTOpHOW pabOThl OCYIIECTBISIETCS OOyJaronIuMCs
CaMOCTOSITENBHO.

Kpureprn onieHuBaHusI 71a00paTOPHBIX Pa0OT: «3aYTEHO», «HE 3aUYTEHO».

Jlomainsist pacueTHO-Tpaduyeckast paboTa BBINOIHAETCS CaMOCTOSTENIbHO, B MpoOIEcce ee
HaNMCaHUs O0YJarONIUiiCs pa3BUBAeT HABBIKM K HAYYHOH paboTe, 3aKpeIuIsisi U OJHOBPEMEHHO
pacumpsisi 3HaHUs, OJTY4YEeHHBIE MTPH U3y4eHun Kypca «Dusnueckas xumus». [Ipu BeImoTHEHUN
KypcoBOil paboThl oOyuaromuiics JODKEH MOoKa3aThb CBOE YMEHHE paboTaTh CO CIPAaBOYHOMN
JUTEPATYpOH U IPYTUMH JIUTEPATYPHBIMU UCTOUHUKAMH, a TAK)KE BO3MOXKHOCTh aHAJIM3UPOBATh
MIOJTyYCHHBIC PE3YIIbTATHI.

Kpurepun oneHuBanusi JoMallHeil pacdyeTHO-rpaduuecKkoil paboThl: «3a4YTEHO», «He
3aYTEHO».

DK3aMeH M0 JAaHHOW NUCIMIUIMHE IMPOBOAMUTCS B YCTHOH (opMe N0 3K3aMEHAIMOHHBIM
OuneraM, KaXbli U3 KOTOPBIX BKJIIOYAET 2 TEOPETUUECKUX BONPOCa U 3aaua.




IToxa3aTeu U KPUTEPUH OLIEHNBAHUS 3a4eTa:

- Ha OIICHKY «3a4TeHO0» — CTYJIEHT JOJKEH MMOKa3aTh BRICOKUI YPOBEHH 3HAHUHN HE TOJBHKO
Ha yYpOBHE BOCIPOU3BEACHUSI M OOBSICHEHHUA UH(DOpPMALMM, HO M HHTEJUIEKTYalbHbIC HABBIKU
pemieHuss TpoOJIeM W 3a/ad, HAXOXJACHUS YHHKAJIBHBIX OTBETOB K IMpoOjieMaM, OLEHKH WU
BBIHECEHUS KPUTHYECKHX CYXKIEHUN; OOydyarolmuics JIEeMOHCTPUPYET BBICOKUN YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYECKOe W TIIyOOKOe 3HaHue
yueOHOro Martepuasga, CBOOOJHO BBIMOJHSET MPAKTUYECKHE 3a/laHus, CBOOOJIHO ONEpUpYET
3HAHUSIMH, YMCHHUSIMH.

- OLICHKY «HEe 3a4TeHO0» CTYJEHT MOJy4aeT, €Clii He MOKET I0Ka3aTh 3HAHUS HAa YPOBHE
BOCIIPOM3BECHHS U OOBSICHEHUSI MHPOPMALIUHU, HE MOXKET IMOKa3aTh UHTEUICKTyaIbHbIC HABBIKU
pelIeHus MPOCTHIX 3a7ay.

IToxka3aTeu U KPUTEPUH OLIEHHBAHUS IK3aMeHa:

— Ha OLCHKY «OTJIMYHO» (5 0ayuioB) — oOyyarommiicss AEMOHCTPHPYET BBICOKHH YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TIy0OKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHUYECKUE 3aJaHMsi, CBOOOIHO ONEpUpPYeET
3HAHUSAMHU, YMEHUSMHU, TPUMEHSET UX B CUTYalIUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OICHKY «xopomo» (4 Oamia) — oOydJaromuics JEMOHCTPHPYET CPEAHHA YPOBCHB
c(OpPMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENIbHBIC OIIMOKU, HETOYHOCTH, 3aTPYJHCHUS IPU AaHATUTUYECKUX OTIEPALNsX, IepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIUH.

— Ha OIICHKY «Y/0BJIEeTBOPUTEILHO» (3 Oaiia) — 00yJaronuiics JeMOHCTPUPYET MOPOTOBBII
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUI: B X0J/Ie¢ KOHTPOJIbHBIX MEPONPUITUN AOMYCKAIOTCS
OIIMOKH, TPOSBISIETCS OTCYTCTBUE OTACIBHBIX 3HAHWN, YMEHHH, HAaBBIKOB, OOyYaromIMKCs
WCIBITHIBACT 3HAYUTENIbHBIC 3aTPYJHEHHS MPH ONEPUPOBAHUU 3HAHUSAMHU U YMEHUSIMU TPU HUX
NepeHOCce Ha HOBBIE CUTYAIIHH.

— Ha OLICHKY «HeyJA0BJIeTBOPUTEIbHO» (2 Oana) — 00yJarouuiics AeMOHCTPUPYET 3HAHUS HEe
6osee 20% TeopeTHuecKoro MaTepuana, I0MycKaeT CyleCTBeHHbIC OIMOKH, HE MOXKET MOKa3aTh
MHTEJJICKTYalbHbIe HABBIKM PEIISHUS MPOCTHIX 3a/1ad.

— Ha OLICHKY «HeY/JA0BJIeTBOPUTEILHO» (1 6ai) — oOyJaronuiics He MOXKET MOKa3aTh 3HAHUS
Ha YpOBHE BOCIPOU3BENCHMS U OObACHEHHs UHPOpPMAllMM, HE MOXET I0Ka3aTh
MHTEJUICKTyaJIbHbIE HAaBBIKU PEIICHUS MPOCTHIX 3a/ad.



