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Ne 922)
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTamuryprud U XUMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2025 - 2026
yueOHOM rofy Ha 3acejanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszauuu B 2026 - 2027
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTUI

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM ro1y Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl MeTaryprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadenpoit A.C. YapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[enbro ocBOCHUS AUCUUILINHBI «DU3nUEcKast XUMHUS SIBISIETCS:

JOCTH>KEHHUE BO3MOKHOCTH OMUCHIBATh BPEMEHHOMU X0]1 XUMHUYECKUX
(GU3UKO-XMMHYECKUX TPOIECCOB HAa OCHOBE HCXOJHBIX CBOMCTB CHUCTEM M BEIIECTB HX
COCTABJISIIOLIUX, & TAKKE KOHEYHBIN PE3yJIbTaT COOTBETCTBYIOIIMX IIPOLIECCOB.

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

Juctunmaa dusmdeckas XUMHS BXOJUT B 00s3aTeIbyl0 4YacTh y4eOHOTO IUIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jlnst  wW3ydeHWsT  JOUCHMIUIMHBI ~ HEoOXoauMmbl  3HaHWS  (YMEHHWsI,  BJIAJICHUSA),
c(hOpMUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

BBenenue B HanpaBieHue

Maremartuka

OO611ast ¥ HeOpraHMUYeCcKask XUMHS

Nudopmarrka u naHOpMaMOHHBIC TEXHOJIOTUI

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUHN AAHHON AMCLUHUILIIMHBI OyIyT
HEOOXOIUMBI JIJISl U3YYCHHUSI UCIIUILTNH/TIPAKTHK:

Konnonguas xumus

[Iporieccrl 1 anmapaTbl XUMUYECKON TEXHOJIOTHHI

CoBpeMeHHbI HHXUHUPUHT METALTYPTrUYECKOTO MPOU3BOJICTBA

OO1as XuMHuYeCcKas TEXHOJIOTUs

OU3NKO-XUMUYECKUE OCHOBBI METAILTYPIMUECKUX MTPOLIECCOB

MaccooOMeHHBIE TPOIIECChl XUMUYECKON TEXHOIOT U

3 Komnerenuun odyuarouierocsi, popMupyembie B pe3yJibTaTe 0CBOEHUS
AUCHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4eHH s

B pesynbpTaTe ocBOCHUSA AMCHUILIMHBI (MOAYNs) «Duznueckas XUMHUS» O0YyJarolIHics
JIOJDKEH 00J1a/1aTh CISAYIOIUMH KOMITETCHIIUSIMU:

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

OIIK-2 CrmocobeH WUCHONB30BaTh MaTeMaTHueckue, (u3udeckune, (QU3MKO-XUMUIECKHE,
XAMHYECKHE METOJIBI JIJIs PeIIeHUs 33124 TPOheCCHOHATBHOM NeITeIbHOCTH

OIlK-2.1 Hcnonp3dyer  MaTemaruueckue,  (usnueckue,  (PUIMKO-XMMUYECKHUE,
XUMAYECKHE  METOABI  JUIsl  pemeHus 3agad  IpoQecCHOHATHHON
JeSITeNbHOCTH

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

XUMUYECKHE€  METOJIBI  JUIsl  pemieHus 3ajad  npodeCcCHOHATBHOU
JEATEIIbHOCTH




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 8 3a4eTHBIX enuHull 288 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora — 21,5 akaj. 4acos:
— aynutopHas — 16 akaj. 4acos;

— BHEAyIUTOpHAs — 5,5 akaJl. 4acoB;

— caMocTosTenbHas pabota — 249,1 akan. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— MOJrOTOBKA K hKk3ameny — 17,4 akan. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas s
KOHTaKTHas paboTa E z DopMma TEKyILETo
! B
o T KOHTPOJIS
Pasnen/ Tema g | (Baxan. uacax) = A . P Kon
> & © | camocrosTensHOIM yCIEeBaeMOCTH H
JACIATUTAHBL R £ . KOMITETEHIIUH
o & paboThI MPOMEXYTOTHON
na6. |mpaxr. | € .8
Tlex. - |PAKT. | =g aTTecTalHH
3aH. | 3aH. QO =
1. XuMuaeckast
TEPMOIMHAMUKA. 3aKOHBI
11 IepBarii 3aKOH
TEePMOANHAMHUKH. 3aKOH
Brimonnenne n
Tecca. 3akon Kupxroda. IToxroroBka
00CyXJIeHHEe JaHHBIX OIIK-2.1,
Pacuersr TEIUIOBBIX| 2 1 2 50 | maGopatopHOMmMy M
nabopaTopHO paboThI OIlK-2.2
3¢(deKToB 1O  3aKOHY 3aHATHIO Nel Nol
Kupxroda. Bropoit 3akoH B
TEPMOANHAMUKH.
HWroro no pazaeny 1 2 50
2. Xummyeckoe u (hazoBoe
paBHOBecHe
2.1 Koncranra
XHUMHYECKOTO PABHOBECHSL.
YpaBHeHue U30TEPMBI
. Brimonnenue
XHUMHYECKOH peakiun S ——
Banr-Todda, ee Y
0 pacyeTHo-
MPaKTHIECKHe IpoBepka u 3amuTa
rpadUuecKoro
MPWIOKEHUsI. Y paBHEHHE WHAUBUYaJILHOTO OIIK-2.1,
2 2 4 59,1 | samanus PI'P Nel
H300apbI-U30X0PBI pacuetHo-rpaduueckoro| OITK-2.2
«TepmonnHamMmye
peakuuu. MeTonel pacuera N 3amanus Nel
CKHUil aHaIN3
KOHCTaHTBl ~ PaBHOBECHSI.
XUMHYECKUX
®da3zoBoe paBHOBECHE B .
peaxuuiy
OJTHOKOMIIOHEHTHBIX
cucremax. VYpaBHeHue
Krnaysnyca-Kianeiipona.
Wroro no pazaeny 2 4 59,1
3. TepMoanHaMIYecKasi TEOPHUs
pacTBOPOB.
CamocTosTenbHOe
3.1 CrocoObl BbIpakeHHS MEVICHHE CobecenoBanue 1o
cocraBa pacTBOpOB. Y TeMe, YCTHBII ompoc.
y4eOHO# 1 Hay4IHO
3aKOHBI Payns Hu Brimonaenne n OIIK-2.1,
2 2 2 70 JUTEPaTypBHIL.
T'enpu./laBnenue nmapa Haj IoroTosKa K 00CYyXICHHE JaHHBIX OIIK-2.2
pacTBOpoM, TeMIepaTrypa 1abopaTOpHON paboTHI
1ab0paTOpHOMY
KHIIEHUS U 3aMEP3aHMUs. Ne2
3aHATHIO Ne2.
Uroro no pazaeny 2 2 70

4. XvMu4eckass KHHETHKa.




4.1 OcCHOBHBIE TIOHSTHS

Pazpabotka

CobecemoBanue 1Mo

. aropuT™Ma
XHUMHYECKOH  KHHETHKH. TeMe, pelieHue 3a1a4.
. BBITIOTHEHHUS
3aKoH JCHCTBYIOLINX Brinonnenue u OIIK-2.1,
2 2 70 | pemrenns 3amaum.
Mmacc. o0cyx/ieHHe TaHHBIX OIIK-2.2
. IToxroroBka k .
Iopsimku peakuuii W WX nabopaTopHO paboThI
1a60paTOpPHOMY
MOJIEKYJISIPHOCTb. Ne3
3aHATHIO Ne3
HUroro no pazaeny 2 70
Uroro 3a cemectp 10 249,1 SK3aMeH
Hroro no aucuuIuinHe 10 249,1 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

OOpa3oBarenbHble TEXHOJIOTUU — 3TO LIEJIOCTHAs MOAEIb 00pa30BaTENBHOIO IIpolecca,
CHCTEMHO OIpeaeIstonmas CTPYKTYpY M COAEp)KaHUE JEsTeIbHOCTH OOEHX CTOPOH 3TOTO
nporecca (IpernojaBaTenss M CTYAEHTA), HMMEIOMIAs LEIbI0 JOCTH)KEHUE IUIAHUPYEMbIX
pe3yibTaTOB C TMOMPAaBKOM HAa  WHAMBHUAYyalIbHbIE OCOOCHHOCTH €ro  y4YacTHHKOB.
TexXHOJOrMYHOCTh Y4eOHOIo Ipolecca COCTOMT B TOM, 4TOOBI caenaTh y4eOHBIH Ipolecc
[IOJIHOCTBIO YIIPABIISIEMBIM.

OCHOBHBIMU IIpHU3HAKaMU 00Pa30BaTEbHON TEXHOJOTHH B €€ COBPEMEHHOM IOHUMAHUU
ABJISIOTCA:

— ZieTallbHOE OIMCaHue 00pa30BaTENbHBIX LIETIeH;

— TMO3TanmHOe omnucaHue (MPOEKTUPOBAaHME) CIHOCOOOB  JOCTMXKEHHUS — 3a/laHHBIX
pe3yabTaTOB-LIENEH;

— HCIIOJIb30BAaHME OOpaTHOM CBSI3U C LEIbI0 KOPPEKTUPOBKH 00pa30BaTEIBLHOTO
npolecca;

— rapaHTUPOBAHHOCTb JOCTUTAEMBIX PE3YJIbTaTOB;

— BOCIPOM3BOJIMMOCTh 00pa30BaTEIbHOIO Mpoliecca BHE 3aBUCHUMOCTH OT MacTepCTBa
IpenojaBaTes;

— ONTUMAJIBHOCTB 3aTPauyuBaEMbIX PECYPCOB U YCHIIUH.

Peanu3zanus KOMOETEHTHOCTHOI'O [TO/IX0/1a IPEyCMaTPUBAET UCIIOJIb30BAHUE B yUEOHOM
npolecce AakTHUBHBIX W HHTEPAKTHBHBIX (OpPM NpPOBEAEHUS 3aHATUH B COYETAHUU C
BHEAYJIUTOPHON PabOTON C 1ENbi0 (POPMUPOBAHUSA U PA3BUTHS MPO(HECCHOHATBLHBIX HABBIKOB.
TpaguunoHHble  0Opa3oBaTeNbHbIE  TEXHOJOTMM  OPUEHTUPYIOTCS  HAa  OpraHM3aluio
00pa30BaTeNbHOTO  Ipoliecca, MPEANOoNaralollyl0 HpsAMYH  TPaHCIALMIO 3HAaHUW  OT
npenojiaBaTess K CTyIeHTY (IPEeUMYILECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UIUTIOCTPATUBHBIX
METOJI0B 00y4eHUs1). YueOHas AeATeIbHOCTh CTYJ€HTa HOCUT B TaKUX YCJIOBUSX, KaK IPABUIIO,
PENPOAYKTUBHBIN XapakTep.

@®opMbl y4eOHBIX 3aHATHUH € UCIIOJIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

NudopmanvonHass  Jekuuss —  IOCJIENOBATEIbHOE  U3JIOKEHHWE  MaTepuaia B
JUCLUIUIMHAPHOM JIOTHMKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOAJbHBIMU CpEACTBAMU
(MOHOJIOT MpernoaaBaTes).

JIaGoparopHas paboTa — opranu3anus y4eOHoH paboThl ¢ peallbHBIMU MaTepHaIbHBIMHU U
MH(OPMALIMOHHBIMU OOBEKTaMM, SKCIEpUMEHTalIbHasg paboTa C aHAJIOrOBBIMH MOJAEISMU
peasbHBIX OOBEKTOB.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arommMxcst
IIpencrasneno B npuiioxeHuu 1.

7 OueHOYHBIE CpeACTBA AJIsl IPOBeeHH s POMEKYTOUHOI aTTecTAlMI
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

l.bokmreiin b. C. ®dusnueckas XuUMusa: TEPMOAMHAMUKA M KUHETHKA [DIEKTPOHHBIN
pe-cypc] : yuebHoe mocobue / b. C. Bokmreitn, M. U. Menaenes, 10. B. IloxBucHeB. —
Onek-TpoH. gaH. — MockBa @ MUCHUC, 2012. — 258 c¢. — Pexum pocrymna:
https://e.lanbook.com/book/47443

2. ®usnueckast xumust : yaeoHoe nocodue / D. B. Tronpauna, C. I1. Knoukosckwii, H. HO.
CeeunukoBa u ap. ; MI'TY. - 2-e uzn. - Marautoropck : MI'TY, 2017. - 127 c. : wun., quarp.,
rpad., TaoJI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514
311/3506.pdf&view=true . - MakpooObeKT. - TekcT: 3neKTpOHHBII. - FIMeeTcst meyaTHbIN aHaJIoT.



https://e.lanbook.com/book/47443
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514311/3506.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514311/3506.pdf&view=true

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Xumnueckas KHHETUKA U aIcCOPOLIMsI: METO/I. YKa3aHUs U1l CTYJICHTOB IO JUCIUILTNHE
"Ousuueckas xumus" / [D. B. Hdronpauna, C. I1. Knoukosckuii, H. 0. CBeunukoBa u ap.] ;
MI'TY. - Marauroropck : MI'TY, 2013. - 1 snekrpon. ont. auck (CD-ROM). - 3ari. ¢ tutys.

JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcataloques/1/1123
436/1258.pdf&view=true . - MakpooOBeKT. - TeKcT : 3JIeKTpOHHBIA. - CBEACHUS TOCTYITHBI

taxxe Ha CD-ROM.
2.IToBepxHOCTHBIC siBICHUS. AncopOums : yueOHoe mocobue / A. H. Cmupnos, H. 1O.
CseunukoBa, C. B. FOnuna, 2. B. lronpauna ; MI'TY. - Marautoropck : MI'TY, 2017, - 1

anek-tpoH. ont. guck (CD-ROM). - 3Barn. ¢ tutym. odkpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcataloques/1/1139
847/3417.pdf&view=true . - Makpooosekr. - Tekcr : osmektponssiii. - ISBN

978-5-9967-0966-3. - CBenenus nocrynusl Takke Ha CD-ROM.

3.T'opmikoB, B.M. OcHoBbl ¢usnueckoit xumuu . yueOnuk / B.U. Topmikos, HM.A.
KysnenoB. — 6-¢ uzn. — MockBa : Jlabopatopus 3nanumii, 2017. — 410 c¢. — ISBN
978-5-00101-539-0. — TekcrT : anexkrponHbli // JIaHb : 3JIeKTPOHHO-OMOIMOTEYHAS CHCTEMA. —
URL.: https://e.lanbook.com/book/97412

B) MeToaunyeckue ykasaHus:

1. JTabopaTopHbIi MPAKTHKYM 110 (PU3UIECKON XUMHH : YIeOHO-METOnYECKoe ocodue /
A. H. Cmupnos, H. 0. Ceeunukosa, C. B. FOnuna, 3. B. onpauna ; MI'TY. - Marautoropcx :
MI'TY, 2017. - 1 osnektpon. ont. auck (CD-ROM). - 3arm. ¢ tutyn skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136
592/3177.pdf&view=true . - MakpooObeKT. - TeKcT : 37eKTpOHHBI. - CBEJeHNs JOCTYITHBI TAKKe
Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecneuenne

HaunmenoBanue o
1o Ne norosopa Cpox aeicTBuS JTUIIEH3UN
MS Off_lce 2007 Ne 135 ot 17.09.2007 OeccpodHo
Professional
7Zip cBOOOTHO 06eccpouHO
FAR Manager |cBo6oaHO 06eccpoyHO
IIpogdeccnonasibubie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHBbIE CHCTEMbI
HasBanwue kypca Cchblika
DrexkTpoHHbIe pecypchl ondarnorexku MI'TVY |https://magtu.informsystema.ru/Marc.html?local
nMm. ['.11. HocoBa e=ru

[TouckoBas cucrema Axanemus Google

(Google Scholar)

Hammonansaas

undopmaronHo-ananutuueckas cucremalURL: https://elibrary.ru/project_risc.asp

— Poccuiickuii WHJIEKC HAy4HOI'0O
9 MaTepuaJIbHO-TeXHHYECKOe 00ecredeHue TUCIIUIITIHHBI (MOTYJIs1)

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

MaTCpI/IaJ'IBHO'TeXHI/ILIeCKOG o0OecrieyeHue JUCHHUIIIIMHBI BKJIIFOYACT:


https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1123436/1258.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1123436/1258.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1139847/3417.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1139847/3417.pdf&view=true
https://e.lanbook.com/book/97412
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136592/3177.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136592/3177.pdf&view=true
https://magtu.informsystema.ru/Marc.html?locale=ru
https://magtu.informsystema.ru/Marc.html?locale=ru
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp

1. Yuebnas ayautopus Ui IPOBECHUS 3aHATUIN JICKIIMOHHOTO TUIIA OCHAIIIECHA!

- TEXHHYECKHMMH CPEICTBAMHU OOYUYEHUS, CIYXAIIUMH ISl TPEICTaBICHUS y4eOHOM
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. YueOHas ayauTopus Ui TPOBEACHUS JIa0OpaTOpHBIX 3aHsATHH «JlabopaTopwus
¢du3nUecKoil XUMUM OCHAIIEHA TAOOPaTOPHBIM 000PyIOBaHUEM:

- J1abopaTopHOE 00OPYAOBaHKE (XMMHUYECKasl MOCY/1a, PEaKTUBBI, BECHI JJa0OPATOPHBIC
pasaoruieune BJIP-200, Becwbr anextponnsie naboparopubie BK-300, Hu3koremmeparypHas
naboparopHras sekrpornedb SNOL10/10, MarHuTHBIC MEIIATIKH, 3J1. IUTUTKH. ).

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

3. YueOHast ayquTOpus Ui TPYIIOBBIX U WHAWBUAYAILHBIX KOHCYJIbTAIMNA, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTECTallMy OCHAIIICHA!

- KOMITBIOTEpHO# TexHKKO# ¢ maketom MS Office, ¢ moakitoueHnem k cetu «MHTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeIUAIM3UPOBAHHON MEOEIIBIO.

4. [TomenieHue 1j1si CAMOCTOSITEILHOM PabOThHI OCHAIIICHO:

- KOMITBIOTEpHO# TexHKKO# ¢ makeTom MS Office, ¢ moakitoueHnem k cetu «MHTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeUAIM3UPOBAHHON MEOEIIBIO.

5. Tlomemenune pansi XpaHeHHss W TNPOQUIAKTUYECKOTO OOCITYXHBaHHUA y4eOHOTO
000pyI0BaHUs OCHALIICHO:

- CTIEUMAIM3UPOBAHHON MEOEIBIO: CTeIIaKaMHy ISl XpaHEHHsI y4eOHOT0 000pyA0BaHMS;

-MHCTPYMEHTAMH JJIsl PEMOHTA Y4eOHOTO 000pYI0BaHHSI,

- mkadamu I XpaHeHus: yueOHO-METOMYECKON TOKYMEHTAIUY U MaTEPUAIOB.



[Ipunoxenue 1
6 YueOHO-MeTOIUUEeCKOe O0ecIieueHrne CaMOCTOsITEIbHON Pab0ThI 00yJaIOIUXCS

ITo mucnummbe «®Pusndeckas XUMUs» NPELyCMOTPEHA ayJUTOPHAs U BHEAYAUTOpHAas
caMoCTOATeNbHAs PadoTa 00yJarOIIHXCsL.

CamocrositenbHas pabora mo aucuuiuinHe «®Du3nueckas XHMUs», HalpaBICHHAs Ha
yriryOeHue 1 3aKkperieHue 3HaHUH CTYIEeHTa, Ha pa3BUTHE MPAKTHUECKUX YMEHUH, BKIIIOYAET B
cels criemyronye BUabl padboT:

- paboTa C JEKIMOHHBIM MaTepHajIoM;

- U3y4YCHUE TEM, BBIHECEHHBIX Ha CAMOCTOSITEIILHYIO TIPOPAOOTKY;
- BBIIIOJIHEHHUE JOMAITHUX WHIANBUAYaJIbHBIX 3a/laHUH;

- IOJITOTOBKA K JJa00paTOpHBIM padoTam;

- HOATOTOBKA K IK3aMEHY.

Ilepeuens nabopamophvix pabom

1. OnpeneneHue UHTErPATBLHON TEIUIOTHI PACTBOPEHUS COJIU
2. JlaBieHHE HACBIIEHHOTO Mapa U TEIUIOTA UCIIAPEHUS YUCTOU KUIKOCTH
3. Tperuii KOMIIOHEHT B IBYXCIOWHOM KUIKOCTU

JOMAIIHEE PACUHETHO-TPAOUYECKOE 3A/JAHUE Nel
«TepMoauHAMUYeCKNH aHAJIM3 XUMUYECKUX PeaKkmuiin»

HUccaenoBanmne 1

JInst peakiiuy BBINOJIHUTD CIIETYIOIIEE:
1.1.CocTaBuTh ypaBHEHHE 3aBUCUMOCTH OT TeMIIEpaTyphl BEMUYHHBI TEIUIOBOTO A dekra \H® =
f(T) u usmenenus sutpornun AS°; = f(T).
1.2.Boruncauth BenuduHbl ACp, aAH®: | AS°:, AG°r u InK, mpu Heckodbkux Temmeparypax,
3HAUEHUS KOTOPBIX 33JIAIOTCS TEMIIEPATypHBIM HHTEPBAIOM U IIarom temrepatyp. [lonydeHHbIe
3HAYEHHsI HCIIOJIb3YIOTCS P NOCTpoeHuU rpadukoB B koopanHaTtax aCp—T; AH —T; AS% —T;
AG°% —TunInK, - 1/T.
1.3.ITone3ysce rpadpuxom InK, — 1/T , BeiBecTn npubimxenHoe ypapaenue suaa InK, = A/T + B,
rae A, B — mocrosiHHbBIE.

HccaenoBanue 2

2.1. Ucnonw3ys npasuio ¢a3 ['ub6ca, 11 paccMaTpuBaeMoOl CUCTEMBI OITPEIEIUTh KOJINYECTBA
(a3, He3aBUCUMBIX KOMITIOHEHTOB M YHCJIO CTETICHEW CBOOOIBI.

2.2. Onpenenutbh BO3MOKHOE HAIIPABJIEHUE ITPOTEKAHNS UCCIEAYEMOM PEAKIIMM U PaBHOBECHBIN
coctaB razoBoil (a3l npu gaBnenun (klla) u temmeparype (K). Ilpu pemenun 3amauu
HCIOIB30BaTh BBIBEJICHHOE B HccienoBaHuu 1 smmupuyeckoe ypaBHenue InK,=A/T+B u
JIaHHBIE 00 UCXOJIHOM COCTaBe ra30BoM (pa3bl

2.3. YCTaHOBUTbH HAIpaBICHHE CMEILIEHUS COCTOSHUS PAaBHOBECHUS pacCMAaTPUBAEMOM CHCTEMBI
pu:

a) YBETMUYEHUH JIaBJIeHUs (TIOCTOSIHHAS TEMIIEpaTypa);

0) yBeJIMYEHUH TeMITEpaTyphl (IIOCTOSTHHOE J1aBJICHUE).

Cnucok 6onpocog 01 ycmHuoz2o onpoca:

1. OcHOBHBIEC MOHATHS TEPMOJAUHAMUKH.
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10.
11.
12.

13.

14.
15.
16.

17.

18.

19.

20.

21.

[TepBbrii 3akoH TepMoauHamMuku. [loHsTre o TeroBoM 3ddekre, TEemIoThl 00pa3oBaHMs,
TOpEHUs1, pacTBOpeHus, (pa30BbIX npeBpamennii. 3akoH ['ecca. Pacuerst mo 3akony ['ecca.
BnusiHue Temneparypsl Ha TEII0OBOH 3P (deKT.

3akon Kupxroda. PacueTs TermnoBbix 3 dexToB no 3akony Kupxroda.

BTopoi1 3aKOH TEpMOAVHAMUKH.

TepmoauHaMuyeckue (QyHKUUM, XMMHUYECKMH NOTEHLMaN, OOIIME YCIOBHS PAaBHOBECHS
cucreM. OuHepruss ['m66ca u sHeprus I'enpbmronbpra Kak KpUTEPUH, ONpEAEIISAIOIINE
HaIPAaBJICHUE U NIPEAEI IPOTEKaHUs MPOLIECCOB B HEU30JIMPOBAHHBIX CUCTEMAX.

[TonsTue 0 ha30BOM paBHOBECHH, OCHOBHBIE OlNpeneneHus (azoBoro paBHoBecus. [IpaBuiio
¢a3 'n60ca, ero npumMeHeHue.

dazoBoe paBHOBECHE B OJIHOKOMIIOHEHTHBIX CUCTEMAX. VYpaBHeHue
Knaysuyca-Kianeitpona, pacueTsl OCHOBAHHBIE HA 3TOM YpaBHEHHUE.

VYcnoBUS XMMHUYECKOIO paBHOBECHA. 3aKOH JEHCTBYIOLIIMX Macc (TEPMOAMHAMUYECKUN).
KoHcTaHTa XMMHYECKOrO paBHOBECHSI.

Buael koHCTaHT paBHOBeCHs. PaBHOBECHS B TETEPOIr€HHBIX CUCTEMAX.

Bnusinue teMmnepaTypsl Ha KOHCTaHTY PaBHOBECHS.

Hanpasienue peakuuii B 3aKpbIThIX CUCTEMaX. Y PaBHEHHE U30TEPMbl XMMUUYECKOM peaKklun
Bant-Todda, ee mpakruueckue NpuiIoKeHHS. YpaBHEHHE H300apbI-M30XOPHI PEAKIUH.
MeTto/1bl pacueTa KOHCTAHTbI PABHOBECHSL.

[IpaBuno Jle-lllarenbe, ero mpakTU4eCKOe NpUMEHEHUE. BiausHue n1aBieHus Ha MOJ0KEHUE
paBHOBecusl. PeanbHble ra3pl. OnucaHue peanbHbIX Ta30B C UCIOJIB30BAHUEM BHPHUAIbHbBIX
ypaBHeHui. Temmneparypa boiuig. Cwbicn BHUpHATIbHBIX KO3((UIMEHTOB. YpaBHEHUE
Ban-nep-Baansca. O¢dexr xoyns — Tommcona. Temmeparypa uHBepcuu. CoxknxeHne
ra3os.

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

BausiHue paznuuHbIX pakTOpOB HA PACTBOPUMOCTD.

Monenu pacTBOpOB: HjealbHbIE (COBEPILIEHHBIE) 1 OECKOHEUHO pa30aBIIEHHbIE PaCTBOPHI, UX
OTJIMYME OT peaIbHBIX PaCTBOPOB.

3axonbl Payns u I'enpu. [lapunanbHbie MONspHBIE BEIMUUHBL, UX ONPEEICHUE.

CpolicTBa pa30aBiIeHHBIX PAacTBOPOB HE AJIEKTPOJIUTOB. JlaBieHue mapa HajJ pacTBOPOM,
TEMIIEpAaTypa KUIIEHUA U 3aMep3aHusi. OCHOBHBIE TOHATHS XUMUYECKOW KMHETUKH.
Crioco0b! onpeziesieHus CKOPOCTH peakiuu. dopManbHas KUHETHKA TOMOTE€HHBIX PEaKIUH.
3akoH aeWcTByromMx macc. Ilopsaku peakuuil U MX MOJEKYJIsIpHOCTh. Peakiuu nepsoro,
BTOPOTO U N-TO NOPsAKOB. KnHeTHueckue ypaBHEHU 1711 peaKLIUK Pa3IMYHBIX MOPSIKOB.
ITepuon nmomynpeBpaiieHus. KoHcTaHTa CKOPOCTH peakiiu, €€ CBOMCTBA, pa3MEPHOCTH U
onpezeneHus. MeToabl ompeaeneHus Mopsiaka peakuud. lloBepXHOCTHOE HaTSKEHHE,
METO/Ibl €r0 U3MEpEeHUs. AJICOPOIHS, OCHOBHBIE TIOJIOKEHUS U YPAaBHEHUSI aICOPOIIIH.
VYpaBuenne ['ub06ca.YpasHenue @peitHmmxa. YpaBHenue JleHrmiopa. 3aBUCHUMOCTH
a1copOLIMU OT TeMIIEPaTypHl.



IIpuaoxenne 2

OueHoYHBIE Cpe/ICTBA /AJs NPOBe/IeHUs] IPOMEKYTOUHOI aTTecTauuu

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

Kon

WNHaukaTop AOCTUKEHUS KOMIIETEHIIMN
WHJIUKaTopa

O1eHOYHEIE cpe€acTBa

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

ACATCIIBHOCTU, MNPUMCHAA MCTOAbI MOACIUPOBAHUA, MATCMATHYCCKOI'O aHalin3a,

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

IIpumepHBIe BOIIPOCHI K 9K3aMEHY:

1.
2.

o Uk w

10.
11.
12.

OCHOBHBIE NOHATHUS TEPMOJUHAMUKH.

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

Brnusinue TemnepaTypsl Ha TemoBoi 3G dexT.

3akon Kupxroga. Pacders! TernoBbeix 3¢ dekToB mo 3akony Kupxroda.

Bropoii 3aK0OH TepMOJIMHAMUKHU.

Tepmonunamuyeckue (QyHKUIMM, XUMHYECKUH TOTEHIMA, OOLIMEe  YCIOBHS
paBHOBecust cucteM. OHeprus I'm60ca m sHeprust ['enpMmrosbla Kak KpUTEpUH,
ONPEIEIAIONINE HAITPABICHUE U MPEIET MPOTEKAHNS POLECCOB B HEU30JIUPOBAHHBIX
cucremMax.

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

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

(TepmonmHamudeckuii). KoHcTaHTa XMMHUYECKOTO PABHOBECHSI.

Bupl koHCTaHT paBHOBecHs. PaBHOBECHS B TETEPOT€HHBIX CUCTEMAX.

BunusiHue TemnepaTypbl HA KOHCTAHTY PAaBHOBECHS.

Hanpasnenue peakinuii B 3aKpbITBIX CHCTEMaX. YPaBHEHUE MU30TEPMbl XUMUYECKOM
peakiiuu ~ Bant-T'oddda, €€  NPAaKTUYECKHE  NPWIOKEHHS.  YPABHEHHE




Kon
AHAUKATOpPa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

1300apbI-U30X0pbl peakui. MeToabl pacueTa KOHCTaHThl PABHOBECHS.

13. TIlpaBuno Jle-lllaTense, ero mpakTHyeckoe NpUMEHEHWE. BiusHue naBieHus Ha
MI0JIO’KEHUE PABHOBECHS.

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

15. BnusHue pazanuHbIX (PAKTOPOB Ha PACTBOPUMOCTbD.

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

17. 3axons! Payns u I'enpu. [lapunanbHbie MOJIIpHBIE BEIUUUHBI, UX OIPEIEICHUE.

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

OIIK-1.2

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

3amauu 17151 CaMOCTOSITEIHHOTO PEIICHUS:

1./lBa rpaMMa BO3ayXa M300apHO HArpeBarOT OT HYJIA 110 OJHOTO rpajyca Llenbcus npu
nmasiernn 1 armocdepa. [lnotHocts Bozmyxa npu 0°C cocrasmsier 0,00129 r/em®. Haitzure
paboTy pacmupeHusl.

2. YeMy paBHO HW3MEHEHHE SHTPOIMU NpHU Tiepexone | Moy a3ora M3 COCTOSHHUS,
COOTBETCTBYIOIIETO  HOPMAaJbHBIM  YCIIOBUSIM, B COCTOSHHE, COOTBETCTBYIOIIIEE
cTaHiapTHbIM ycnoBusM, ecnu Cp = 7/2 R. Oxapakrepusyiite crnocoObl meperadyu
B3aMMHOT'O BIUSHHUS aTOMOB B OPraHUYECKIX MOJIEKYJax.

3. B razosoii cmecu, cocrosiei 3 CO, H,O, H, u CO, , rie xaxxmoro raza ObUIO B3STO 110

OJIHOMY MOJIIO, MPOTEKAET PEaAKIIHS Cod=FL2< By Yyco moneii CO; B

coctosiHUM paBHOBecus paBHO 0,16. HaliTu KOHCTaHTY paBHOBECHS pEaKIUH.
4. IIpu cunTe3e ammuaka npotekaet peakuust: 3Hyr + Nory = 2NHs(. TIpu 298 K ns stoit

peakumn Kp = 6 * 10°, a Afl_gga\llg): - 46,1 xJlx/mMonb. OueHUTh TeMIieparypy, npu
KOTOPOW KOHCTaHTa PaBHOBECHsI peakiuu OyneT paBHa 1, mojarast 4To TermiaoBou dhdexT
NPAKTUYECKH HE 3aBUCHUT OT TEMIIEPATYPHI.

OIIK-1.3

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

3ajannie Ha perieHue 3a1ad u3 mpohecCHOHaNBbHON 001acTH (JIOMAaIIHEee WHINBHUIYAIBHOE
3aJIaHNE)




Kon
AHAUKATOpPa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

HUccaenosanme 1

Ji1st peakiuu BBIOJHUTD CIIETYIOIIEE:
1.1.CocTaBuTh ypaBHEHUE 3aBUCUMOCTH OT TEMIIEPATyphl BEIUYHHBI TEIUIOBOTO 3¢ dexra
AH®:= {(T) u usmenenus surporuu ,S°; = f(T).
1.2.Boruncauth BenuuuHbl  ACp, AH®: AS®;, AG°:u InK, npu Heckonbkux Temmeparypax,
3HAYEHUS] KOTOPBIX 3aJal0TCSl TEMIIEPATYpPHBIM HMHTEPBAJIOM U LIaroM TeMIIeparyp.
[TonyueHHble 3HaYEHUS UCHOIb3YIOTCS IIPU IOCTPOEHUU TpauKoB B KoopauHaTax ACp—
T; AH =T, AS% = T; AG°% —TunInK, - 1/T.
1.3.ITomab3ysice rpadukom InK, — 1/T , BeiBecTu npubimkeHHoe ypaBHeHue Buaa InK, =
A/T +B, rne A, B—mocrosHHEIE.
HUccnenoanue 2
2.1. Ucnonb3ys mpaBmio ¢a3z ['mbbca, ans paccMaTpuBaeMOW CHCTEMBI OIpPENEIHUThH
KoJm4yecTBa (a3, He3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTETICHEH CBOOOIBI.
2.2. OmpenenuTh BO3MOXHOE HAampaBlIeHHE MPOTEKAHUS UCCIEAYyeMON peakuud Hu
paBHOBECHBIN cocTaB Tra3oBod (as3el mpu nasineHuu (klla) m temneparype (K). [Ipu
pELIeHUH 3a7]a41 UCII0Ib30BaTh BHIBEJIEHHOE B UCCIIEJOBAHUHU | SMIIUPUYECKOE YPAaBHEHUE
InK,=A/T+B n nansabeie 06 HCXOIHOM COCTaBe ra3oBoi (a3bl
2.3. YcTaHOBUTH HAaNpaBIICHUE CMEIIEHHUS COCTOSHMS PAaBHOBECUS paccMaTpUBaeMOM
CHUCTEMBI TIPH:
a) YBEIMUCHUH JaBleHus (TIOCTOSIHHASI TEMIIEPATypa);
0) yBeJIMYEHUH TEMIIEPATYPHI (IOCTOSHHOE JTaBJICHHE).




0) Ilopsinoxk mnpoBedeHUS TNPOMEKYTOUHON AaTTeCTAIlMH, IOKA3aTeJM MW KPUTEPHH
OLlCHUBAHMUSL:

[lpomexxyTouHast —arrectanys 10 JAucHMIUIMHE «DuU3MUYecKas XUMHA»  BKIIOYACT
TEOPETUYECKHE BOTPOCHI, TO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUSI 00YUAIOIIUMUCS 3HAHUH, U
NPaKTUYECKHE 3a/laHusl, BBIABIIONIME CTENEHb C(OPMHUPOBAHHOCTH YMEHUN W BIaJCHUM,
POBOIUTCA B (hOpME IK3aMEHa.

DK3aMeH 10 JAHHOW JIUCIMIUIMHE IMPOBOAUTCS B YCTHOH ¢opMe MO SK3aMEHAI[MOHHBIM
Ouieram, KakJIblil U3 KOTOPBIX BKJIIOUAET 2 TEOPETUUECKUX BOIPOCA U 3a]aya.

Iloxazarenu u KPUTCPHUHA OLICHUBAHUA IK3aMEHaA:

— Ha OLIEHKY «OTJIMYHO» (5 OaymioB) — oOyyaromuicss AEMOHCTPUPYET BBICOKHI YpOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMAaTHYeCKOoe U INIyOOKoe 3HaHue
y4eOHOro MaTepuajia, CBOOOJHO BBINOJHSAET MPaKTHUECKUE 3aJaHMsl, CBOOOIHO OIEpUpyeT
3HAHUSIMM, YMEHUSIMU, IPUMEHSET UX B CUTyalUsIX OBBILIEHHON CII0KHOCTH.

— Ha OICHKY «Xxopomo» (4 Oamna) — oOydaroluics JEMOHCTPUPYET CPEAHH YPOBEHb
c(OPMUPOBAHHOCTH KOMITCTEHIMI: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTEIIbHBIC OIMOKH, HETOYHOCTH, 3aTPYAHCHHUS IIPU AaHATUTHYSCKUX OIEPAIHSIX, IIEPEHOCE
3HAHWIA U YMEHU Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OLIEHKY «yJAOBJIETBOPUTEIbHO» (3 0ajuia) — 00yyaronuiicst 1eMOHCTpUPYET OPOTOBBIN
YpOBE€Hb C(HOPMHUPOBAHHOCTH KOMITETCHIIMIA: B X0/I€ KOHTPOJIBHBIX MEPOIPUATUN JOIMYCKAKOTCS
OIIMOKH, MPOSBISAETCS OTCYTCTBHE OTHENbHBIX 3HAHUM, YMEHUH, HABBIKOB, OOy4arolIuiics
HCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYJHCHUS MPU ONICPHUPOBAHUN 3HAHUAMHU U YMCHUAMH IIPHU UX
HepeHOCe Ha HOBbIE CUTYAIUH.

— Ha OIIEHKY «HEeYA0BJIeTBOPUTEIbHO) (2 6aiia) — 00yJaromuics JEMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, I0MyCcKaeT CylleCTBeHHbIC OIMOKHU, HE MOXKET IMOKa3aTh
MHTEIJIEKTyalbHbIe HABBIKM PEIISHUS MPOCTHIX 3a/1a4.

— Ha OLICHKY «HeY/JA0BJIeTBOPUTEILHO» (1 6ain) — oOyJaronuiicss He MOXKET MTOKa3aTh 3HAHUS
Ha YpOBHE BOCHPOM3BEIACHUS U OO0BsICHEHHWs HHPOPMAIMKM, HE MOXET I0Ka3aTh
WHTEJUIEKTYaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1a4.



