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Pabouas nporpamma paceMotpena u omoGpena Ha 3acen kaeapsl Meramtypruu u
XUMHYECKUX TexHosorui 17.01.2022, nporokon Ne 4 /
3aB. kadeapoii A.C. Xapuenko
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTamuryprud U XUMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapquKo

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanusanuu B 2024 - 2025
yueOHOM rofy Ha 3acejanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 . Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszanuu B 2025 - 2026
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTUI

[Iporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTamyprud 1 XUMHYECKUX TEXHOJIOTHIA

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peayimsanuu B 2027 - 2028
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
qyuce:
— 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

(DOpMa aTTecTaiuu - 3K3aMCH

AynutopHast s
KOHTaKTHas paboTta E 5 dopma TeKyIIEro
=
B aKaJ. yacax (2] Bun KOHTPOJISI
Pasnen/ Tema g ¢ A ) = . p Kon
> 3 © | camocrosTensHON YCIIEBAEMOCTH U
JCIUTLTAHB N £ . KOMITETEHIIUH
Q & paboThI MIPOMEKYTOUHOM
n1a6. |mpakr. | € 3
Jlek. - |MPAKT. f = o aTTeCTaluy
3aH. | 3aH. QU &
1. XuMnueckast
TEPMOIMHAMHUKA. 3aKoHbI
11 IepBorii 3aKOH
TEPMOJIMHAMUKHU.3aKOH
Brinonnenue n
T'ecca. 3akon Kupxrooda. IMoaroroBka
00CYXICHHE JaHHBIX OIIK-2.1,
Pacuersr teroBelx| 2 | 1 | 2/1U 50 | naGoparopHomy M
nabopaTtopHOi paboThI OIlK-2.2
3¢GeKToB MO0 3aKOHY 3aHaTHIO Nel Nol
Kupxroda. Bropoii 3akoH B
TCPMOJVHAMUKH.
HWroro no pazaeny 1 |2/11 50
2. Xumuueckoe u (azoBoe
paBHOBECHE
21 KoncranTa
XMMHYECKOTO PaBHOBECHS.
VYpaBHeHHE H30TEPMBI
. Brinmonnenne
XUMHYCCKOU peakunu VHTHBHIYATBHOT
Banr-T'odda, ee Y
0 pacyeTHo-
MPAKTUIECKHE IIposepka u 3amura
rpaduuecKoro
MIPWJIOKEHUSI. Y paBHEHHUE WHIWBHUIYAIEHOTO OIIK-2.1,
2 2 4/11 59,1 | 3amanus PI'P Nel
n300apbI-U30X0PHI pacuerHo-rpaduueckoro| OIIK-2.2
«TepmonuHammye
peakiu. Metonsl pacyera . 3amaHus Nel
CKHUil aHaIN3
KOHCTAHTHI paBHOBECHA.
XUMHYECKUX
®da3zoBoe paBHOBECHE B .
peaxuuinn
OIHOKOMIIOHCHTHBIX
CHCTeMaXx. YpaBHeHHE
Knaysnyca-Knaneiipona.
Wroro no pazneny 2 |41 59,1
3. TepMoguHAMUYECKast
TEOPHsI PACTBOPOB.
CamocTosiTensHOe
3.1 Croco0bl BBIpaXKCHHUS HBVACHUE CobecenoBanue 1o
cocraBa pPacTBOpOB. v TeMe, YCTHBII ompoc.
yueOHOH 1 Hay4HO
3aKOHbBI Payns u Brimonaenne n OIIK-2.1,
2 |2/11 70 JIUTEPATYPHI.
T'enpu./laBnenue mapa Hax ToaroToBKa K 0o0CcyKIeHHEe TAaHHBIX OIIK-2.2
pacTBOpoM, TeMIepaTypa nabopaTtopHOii paboThI
nabopaTopHOMY
KUIEHUS U 3aMep3aHusl. Ne2
3aHATHIO Ne2.
Wroro no pazneny 2 | 2/11 70
4. XuMuueckasi KHHETHKA.




4.1 OCHOBHBIE TIOHATHS

Pazpabotka

CobecegoBanue 1Mo

. aNropuTMa
XUMHYECKOH  KHHETHKH. TeMe, pelieHHe 3a1a4.
. BBIIIOJTHEHHUS
3aKoH JCHCTBYIOLINX Brinonaenue u OIIK-2.1,
2 2/11 70 | pemeHus 3a1a4n.
Mmacc. o0cyx/ieHHe TaHHBIX OIIK-2.2
. IlonroroBka .
IMopsimku peakuuii W HX nabopaTopHO paboThI
1a60paTOpHOMY
MOJIEKYJISIPHOCTb. Ne3
3aHATHIO Ne3
HUroro no pazaeny 2/11 70
Uroro 3a cemectp 10/41 249,1 SK3aMeH
Hroro mo aucuuruinae 10/41 249,1 9K3aMeH




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
IIOJIHOCTBIO YIIPABIISIEMBIM.

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

— ZieTallbHOE OIMCaHue 00pa30BaTENbHBIX LIETIeH;

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

— HCIIOJIb30BAaHHE OOpaTHOM CBSI3U C LEIbI0 KOPPEKTUPOBKH 0OPa30BaTEIBHOTO
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.
TpaguuuonHble  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 [DJIEKTPOHHBIN
pe-cypc] : yueoHoe mocobue / b. C. Bokmreitn, M. U. Menaenes, 10. B. IloxBucHeB. —
Onek-TpoH. gaH. — MockBa : MUCHUC, 2012, — 258 c¢. — Pexum pocryma:
https://e.lanbook.com/book/47443

2. dusnueckast xumus . yaednoe mocoodue / D. B. Tonpauna, C. I1. Knoukosckwii, H. O.
CeunukoBa u ap. ; MI'TY. - 2-e uzn. - Marautoropck : MI'TY, 2017. - 127 c. : un., quarp.,
rpad., TaomI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514
311/3506.pdf&view=true . - MakpooOBbeKT. - TEKCT: 3JCKTPOHHBIH. - IMeeTCs IeyaTHbIH aHaIor.



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=dcatalogues/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=dcatalogues/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) MeToanyeckune yKazaHus:

1. JTabopaTopHbIif MPAKTUKYM 0 (PU3NUIECKON XUMHH : YIeOHO-METOIMYEcKoe rocooue /
A. H. Cmupnos, H. FO. CeeunukoBa, C. B. FOnuna, 3. B. {ronpauna ; MI'TY. - MarHutoropcex :
MI'TY, 2017. - 1 snmektpon. ont. auck (CD-ROM). - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136
592/3177.pdf&view=true . - MakpooObeKT. - TeKcT : 37eKTpOHHBIi. - CBEICHUS TOCTYITHBI TAKKE
na CD-ROM.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpammHoe o0ecneuenne

HawnmenoBanue o
1o Ne morosopa Cpoxk neiicTBHS TULEH3UH
MS Off_lce 2007 Ne 135 ot 17.09.2007 OeccpodHo
Professional
7Zip CBOOOJTHO 0eccpovHO
FAR Manager |[cBo60HO 06eccpoyHO
IIpodeccnonanbHbIe 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMBI
HasBanue kypca Cchlika
Hammonansaas
nH(OPMAIIMOHHO-aHATUTHYECKAs URL.: https://elibrary.ru/project _risc.asp
cucteMa —  Poccuiickmii MHJIEKC

ITouckoBas cucrema Axkamemust Google
(Google Scholar)

DNEeKTPOHHBIE pecypchl OUOIHOTEKU
MI'TVY nm. I'.1. HocoBa

9 MaTepuaJIbHO-TeXHHYECKOe 00ecredeHue TUCIUIIHHBI (MOTYJIs1)

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

https://magtu.informsystema.ru/Marc.html?locale=ru

MaTepI/IaJ'IBHO'TCXHI/ILIeCKOG o0OecrieueHue 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://elibrary.ru/project_risc.asp
https://scholar.google.ru/
https://magtu.informsystema.ru/Marc.html?locale=ru

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, Becobr snextponnsie naboparopusie 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.
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6 YueOHO-MeTOqMYEeCKOE 0OOecTIeYeHHe CAMOCTOATEIBLHOM padoThl 00y4Yarommxcst

Ilepeuens nabopamopnvix pabom
1. OmnpeneneHre MHTETPATBHOM TETUIOTHI PACTBOPEHHUS COJIU
2. Tperuii KOMIIOHEHT
3. BuusHuMe Temmeparypbl Ha CKOPOCTh XUMHUECKOW PEaKIIuu

JAOMAIIIHEE PACYETHO-I'PA®HYECKOE 34/JAHUE Nel «Tepmodunamureckuil
aHaAU3 XuUMU1ecKux peaxkyuil»

Uccaenoanue 1

J51st peakiuu BBIMOJHUTH CIEAYIOIIEe:
1.1.CocTaBuTh ypaBHEHHE 3aBHCHUMOCTH OT TEMIIEpaTypbl BEJIMYUHBI TEII0BOTO 3 dexra A\H®; =
f(T) u usmenenus suTponuu AS°, = f(T).
1.2.Beruncnute BemuuuHbl  ACp, aH®: | AS%, aG° u InK, npm Heckosnpkux Temmeparypax,
3HAYEHUS KOTOPBIX 3aJal0TCs TeMIIepaTypHbIM HHTEPBAJIOM U I1aroM temieparyp. [lonyduennsie
3HAUEHUS UCIOJIb3YIOTCS IPH ocTpoeHuu rpadukoB B koopauHaTax ACp—T; AH% —T; AS% —T;
AG°% —Tun InK, — 1/T.
1.3.ITonb3ysce rpaduxom InK, — 1/T , BeiBecTn npubnmxenHoe ypasuenue suaa InK, = A/T + B,
rae A, B — mocTosHHEBIC.

HccaenoBanue 2

2.1. Ucnonw3ys npasuio a3 ['nbb6ca, 115 paccMaTpruBaeMoi CUCTEMBI ONPEAETUTh KOIMUECTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTENEeHEH CBOOO/IbI.

2.2. OnpenenuTbh BO3MOKHOE HAIPaBJIEHUE MTPOTEKAHUS HCCIEAYEMOM PEaKIIMi U PaBHOBECHBIN
coctaB Ta3oBoil (as3sl mpu nasienuu (klla) m temmeparype (K). Ilpm pemenun 3anaum
UCIIONIb30BaTh BBIBEJACHHOE B HcclenoBaHuu | smnmpuueckoe ypaBHeHue InK,=A/T+B nu
JTaHHbIe 00 UCXOJTHOM COCTaBe ra3oBoil (assl

2.3. YCTaHOBUTH HANpaBJICHUE CMEIICHHUS COCTOSHUS PABHOBECHS PACCMATPHBAEMOW CHCTEMBI
npu:

a) YBEJIMUEHUH JaBJieHus (TOCTOSIHHAS TEMIIEpaTypa);

0) yBeIMUEHUH TeMIepaTypbl (IOCTOSIHHOE JJaBJICHUE).

JAOMAIIHEE PACYETHO-I PAOUYECKOE 3A/TAHHUE Ne2
«Xumuueckan KunemuKka»
Dopmynuposka 3a0anus
Hccaenosanue 1
s peakunn A+B — mpoaykThl peaknuu, HauyallbHble KOHIIGHTpaLuu (c,) BemecTB A u B
PaBHBI M COCTABIIIOT: Co(A)=Co(B) =co=.... MOJIB/ M (komonka 6, Tabi. 20).
M3MeHeHHne KOHIIEHTpaluil BemecTB (Ci) BO BpeMeHH (Tj) IpU pa3IMUHbIX TeMIlepaTrypax
(Ti) HaxomsTcs B CTpPOKE COOTBETCTBYIOIIEH HoMmepy 3anaHusi Ta0:1.20. Haiitu sHepruro
axtuBanuu (E), mpemkcnoHeHnambHbI MHOXKUTEND (Ko) 1 Bpems (Ts), 32 KOTOpoe ... % BeliecTB
A u B (xononka 21, tabun. 20.) npu Temnepatype Ts = ... K (kononka 20, Tabn. 20) npeBpaTturcs B
IPOAYKTHI PEaKLIUH.

Cnucok éonpocoe 0 3k3amena no oucyunaune «@uzuueckasa xumua» 1 xypc (2 cemectp).

OCHOBHBIE TIOHATHUSI TCPMOAUHAMUKH.



[lepBbiii 3akoH TepmoauHamMuku. IloHstHe o TeroBoM 3¢ ¢dekre, TEmIoThl 00pa3oBaHMA,
TOpEHUsI, pacCTBOPEHMsI, (a30BhIX MpeBpaiieHuid. 3akoH ['ecca. PacueTs! o 3akony I'ecca.
Bnusiaue Temnepartypsl Ha TEII0BOH 3P (eKT.
3akon Kupxroda. Pacuetst TermmoBbix 3dexron o 3akony Kupxroda.
BTopoi1 3aKOH TEpMOAVHAMUKH.
TepMmoannamMuyeckue QPyHKIMH, XUMAYECKUH MMOTEHIIMAN, OOIUE YCIOBUSI PABHOBECHUSI CUCTEM.
Oneprust ['166¢ca u sueprus ['enbMronbia Kak KpUTEPHH, ONMPECISIONINE HATPABICHUE U IPEeI
MIPOTEKaHHUs IPOLECCOB B HEU30JIMPOBAHHBIX CHCTEMAX.
[Tonsitue o (ha3oBOM paBHOBECHH, OCHOBHBIE OnpeaeieHus (hazoBoro paBHoBecus. [IpaBmiio ¢a3
['u606ca, ero mpumMeHeHue.
@®a30BOE paBHOBECHE B OJHOKOMIIOHEHTHBIX cucTeMax. YpaBHeHue Kitaysmyca-Kianeinpona,
pacueThl OCHOBAHHBIE Ha ’TOM ypaBHEHHUE.
VcnoBuss XUMHMUYECKOTO pPABHOBECHS. 3aKOH JACHCTBYIOHMIMX Macc (TEPMOJIMHAMHYECKUH).
KoHcTanTa XMMHU4eCKOro paBHOBECHSI.
Bunpl koHCTaHT paBHOBecus. PaBHOBECHSI B T€TEPOT€HHBIX CUCTEMAX.

Bnusinue TemnepaTtypbl Ha KOHCTaHTY PaBHOBECHS.
Hanpapnenne peakuuii B 3aKpbITBIX CHCTEMax. YpPaBHEHUE HM30TEPMbl XMMHUYECKOW PEaKLIUU
Bant-T'odda, ee mpakTuueckue NpuaoKeHus. Y paBHEHHE U300apbl-U30X0PHI peakuu. MeTobl
pacuera KOHCTaHTbI pAaBHOBECHSI.
[TpaBuno Jle-lllaTenve, ero mpakTudyeckoe MpHUMEHEHUE. BiusHue MaBlIeHHUS HA TOJIOKEHUE
paBHOBECHS.

Cnucok éonpocoe 014 3k3amena no oucyunaune «@uzuueckas xumua» 2 Kypc (3 cemectp).

Peanbuble raspl. OmnucaHue peajgbHBIX T'a30B C HCIIOJIB30BAHUEM BHUPHUAIBHBIX YPaBHEHUU.
Temnepatypa boiinsa. Cmbicn BupHanbHBIX KO3(pQuieHToB. YpaBHeHue Ban-nep-Baanbca.
Opdext xoynst — Tomncona. TemnepaTtypa naBepcun. CxKUKEHHE Ta30B.

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

BnusiHue pa3nuyHbIX GaKTOPOB Ha pACTBOPUMOCTb.

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

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

CpolicTBa pa30aBIIEHHBIX pPACTBOPOB HE JJIEKTPOJUTOB. JlaBieHwe mapa HaJa pacTBOPOM,
TEMIIEpAaTypa KUIICHUS U 3aMeP3aHusl.

OcHOBHBIE IOHATHS XUMHUYECKON KHHETHKU.

CrniocoOslI onpeienieHust CKOpocTu peakiuu. @opmMasibHas KHUHETHKA TOMOT€HHBIX PEaKIUii. 3aKOH
JEUCTBYIOLMX MaccC.

ITopsiaky peakuuii U UX MOJEKYISIPHOCTb.

Peakuuu nepBoro, BTOporo 1 n-ro NopsaKoB.

Kunerndeckue ypaBHeHMs 1Sl peaKIUi Pa3InYHBIX MTOPSIIKOB.

Ilepuon nomymnpespamnicHusl.

KoHcTaHTa CKOpOCTH peakiuu, ee CBOMCTBA, pa3MEPHOCTH U ONPEIETICHUS.

MeTto1bl OnIpeIeNeHNs OPSAIKA PEAKIUH.

IToBepXHOCTHOE HATAKEHUE, METOJIBI €70 U3MEPEHUS.

AncopO1usi, OCHOBHBIE TTOJIOKEHUS U YPaBHEHHUS a/1COPOIIMH.

VpaBuenue ['u66ca.

VYpasuenue OpenHuixa. YpasHenue JIeHrMopa.

3aBUCHUMOCTbH a/ICOPOIIUHU OT TEMIIEPATYPBhI.
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7 OI.IeHO‘—IHI)Ie CpeacTBa AJid IIpOBEAECHUA HpOMG)KYTO‘-IHOﬁ aTTecTaiquu

a) [lnanupyembie pe3yabTaThl 00y4eHHUs] H OLIEHOYHbIE CPeACTBA JIsl IPOBedeHHs
NMPOMEKYTOYHOM aTTeCTAlluM:

CtpyKTypHBII
JIEMEHT

KOMIICTCHII N

[Inanupyemsle
pe3yibTaThl 00yYeHHUS

O1eHOYHEIE cpe€acTBa

OIIK-2 Crioco0eH UCIoJIb30BaTh MaTeMaTH4YecKue, hu3ndeckue, Pru3nKo-XuMHUIeCKue,
XUMHYECKHE METOJIbI JIUIS PEIICHUS 3a/1a4 MPO(eCCHOHATBHOM IeATeIbHOCTH

OIlK-2.1

Ucnonb3yer
MaTeMaTHYECKue,
¢busnveckue,
(U3NKO-XUMHUECKUE,
XMUMHUYECKHE  METOJIbI
Ui pelIeHHus  3aj1ad
npodeccnoHaTBEHOM

TSI TEeIbHOCTH

Cnucok Bonpocos aJs nposeaenust IK3AMEHA no aucuuminne
OCHOBHBIE IOHATUS TEPMOJUHAMHUKHU.

IlepBbiii  3akOH TepmMoaMHAMHMKU. IlonsTne o
Ter1oBoM 3¢ (deKTe, TerIoThl 00pa3oBaHUsl, TOPEHUS,
pactBopeHwus, $a30BbIX NMpeBpamieHuil. 3akoH ['ecca.
Pacuersl o 3akony I'ecca.

Brnusitaue Temrepatypsl Ha TEIIOBON Y (EKT.

3akon Kupxroda. PacueTrsl TemnoBeix 3QQeKToB Mo

3akoHy Kupxroda.
BTropoii 3aK0OH TEpMOJIMHAMUKH.
TepmoanHamMuueckue byHKINH, XUMHYECKHUU

HOTEHIMaJ, OOIIMe YCJIOBUS PAaBHOBECUS CHUCTEM.
Ouneprust [mO6ca um »sHeprus ['enpMrornpia Kak
KPUTEPUH, ONPEACIAIOIME HANpPABICHUE U IpElel
NpPOTEKaHHUs  MPOLECCOB B  HEU30JUPOBAHHBIX
CUCTEMAX.

[ToussTue o (a3oBOM paBHOBECHH, OCHOBHBIE
onpenenenus ¢azoBoro paBHoBecus. I[IpaBuino ¢asz
['u606ca, ero mpumeHeHue.

da30Boe  paBHOBECME B  OJHOKOMIIOHEHTHBIX
cucreMax. YpasHenue Kiaysmyca-Knanelipona,
pacueTsl OCHOBAHHBIE HA ’TOM YpaBHEHUE.

VcnaoBuss ~ XMMHYECKOTO — paBHOBECHS.  3aKOH
JENCTBYIOINX Macc (TepMOAMHAMUYECKUIA).
KoHcTanTa XMMH4€CKOro paBHOBECHSI.

Bunel  koHcTaHT paBHOBecusd. PaBHOBecus B
reTepOreHHBIX CUCTEMaX.

BnusiHue temnepaTypsl Ha KOHCTaHTY PaBHOBECHS.
HampaBnenue peaknmii B 3aKpBITBIX CHCTEMaX.
VYpaBHEHHE  M30TEPMBl  XUMHYECKOW  peakUuu
Baut-T'opda, ee mnpakruueckue MNPUITIOKEHUS.
VYpaBHeHUEe H300apBI-M30X0PBl  peakiuu. MeTobl
pacuera KOHCTaHTbI paBHOBECHSI.

IIpaBuio Jle-IllaTenske, €ro MPAKTUYECKOE
npuMeHeHue. BinsHue 1aBlieHUST Ha TOJIOKEHUE
paBHOBECHSI.

Omnpenenennie  moHsATUS  “pacTBOp”.  CmoOCOOBI

BBIPQXEHHS COCTaBa pacTBOPOB.
Bnusinue pa3nuyHbix pakTOpoB Ha PaCTBOPHUMOCTb.
Mopenu pacTBOpPOB: Hji€albHbIE (COBEPILICHHBIE) U
OECKOHEYHO pa30aBiIEHHBIE PACTBOPHI, UX OTIUYHUE OT
peabHBIX PAaCTBOPOB.




CTpyKTypHBII

[Inanupyembie
DJICMCHT OueHouHbIe CpeicTBa
pe3yNbTaThl 00yICHUS
KOMIIETEHIUH
3akonbl Payns w D'enpu. IlapimanbHble MOJISIpHBIE
BEJIMYUHBI, UX ONpEJICICHUE.
CsoiicTBa pa30aBIIEHHBIX pacTBOPOB HE
ANEeKTpoJIUTOB. JlaBiaeHue mapa Haja pacTBOPOM,
TeMIIepaTypa KUIIEHUS U 3aMep3aHusl.
OIlK-2.2 Bribupaer 3agaum IS CAMOCTOSITEILHOTO PellleHus U3

MaTeMaTH4YeCKue, npodgeccHOHATbHOM 1eATEJTbHOCTH

¢busnueckue, 3agauda 1

(hbUBUKO-XUMUYECKHUE, Hcxons U3 cienyronmx TePMOXUMHUIECKUX

XUMHYECKHE METO/bI | YpaBHEHUIA:

JUISL  pelieHus  3ajad 1) H,+0,=H,0, ; AH’=-184

npodeccHOHaTBLHON kJIK,

JIeSITeIbHOCTHU 2) H,0,=H,0+0,50,; A H’=-96 kJ[x,

OTIpEICITUTE TEIUIOBOU AP (HEKT peaKIuu:
3) Hy+0,50,=H,0, AH=?
3amaua 2
Omnpenenute sutponuto 15t Cl, npu Temmeparype

625°Cu  nasnenuu 35,5kI1a. JlaHHBIC,

HeoOXOoIuMBbIE /Ui pacueta  (CTaHAApPTHYIO
SHTPOIUIO, 3aBUCUMOCTb TEIJIOEMKOCTH OT
TeMIepaTypbl) B3sATh U3 cnpaBounuka. Cunrats Cly
UJICATHHBIM Ta30M.

0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTECTALMH, TOKA3ATEJM H KPUTEPHH

OICHUBAHUA:

[IpomexxyrouHasi arrecTanmus IO JAUCIHHUIUIMHE BKIIOYAET TEOPETUYECKHE BOMPOCHI,
MO3BOJISIOIINE OLEHUTh YPOBEHb YCBOEHUS 00YYaIOLIMMMCS 3HAHUM, M MIPAKTUYECKHE 3aaHus,
BBISIBIISIFOIIHE CTETIEHb CPOPMHUPOBAHHOCTH YMEHHUH U BIIJICHUH, TPOBOIUTCS B (hopMme:

- BBITOJIHEHUS U 3alUThI 1a00paTOPHBIX padoT;

-BBITIOJTHEHUS ¥ 3aIIUTHI JOMAITHEH pacyeTHO-TpaduIecKoit paboThr,

-sk3ameHa Ha 1 kypce (1 u 2 cemecTpsl).

Brimonnenue 1ab0opaToOpHBIX pabOT MPOBOAUTCS B YUEOHBIX ayAUTOPUSIX ISl TIPOBEICHHUS
71a00paTOPHBIX paboT MO AUCHUIUIMHE «DPU3NYecKass XUMHUs [T0JI pyKOBOJCTBOM IpEIo/iaBaTes,
pacueT W TMOATOTOBKa K crade IabopaTopHON paboOThl OCYHIECTBISIETCS OOydYaromuMCs
CaMOCTOSITENIbHO.

Kputepun onennBanus 1a00paTOpHBIX pabOT: «3aUYTEHOY, «KHE 3a4TEHO».

JomamHss pacueTHO-rpaduueckast paboTa BBIMOJIHIETCS CaMOCTOSITENIbHO, B TIpOIECCE €€
HANMCaHMs O0yJaroNINiicsl pa3BUBAET HABBIKM K HAy4YHOU paboTe, 3aKperisis U OJHOBPEMEHHO
pacminpssd 3HaAHWA, IIOJTYUYCHHBIC ITPH U3YUCHUH KypCa «Dusnueckass XUMHUSI. HpI/I BBITIOJTHCHUHN
KypcoBOil paboThl 0Oydaromuiics JODKEH TOoKa3aTh CBOE YMEHHE paboTaTh CO CIIPAaBOYHOMN
J'II/ITepaTypOI\/’I U APYTUMHU JIUTCPATYPHBIMHA UCTOYHHUKAMH, a TAKKEC BO3MOKHOCTh aHAJIM3UPOBATh
MOJIy4YEHHBIE PE3YIIbTaThI.

Kputepun oneHuBaHus IOMAaIIHEH pacdeTHO-rpaduyecKoll paboThl: «3a4YTEHO», «He

3a4YTCHO».

DK3aMeH M0 JaHHOW NUCIMIUIMHE TPOBOJUTCS B YCTHOH (opMe Mo sK3aMeHAIlMOHHBIM
OmieTam, KaXKJIblii U3 KOTOPBIX BKIIFOYAET 2 TEOPETHUECKHUX BOMPOCA U 3a1a4a.
Iloka3aTe i U KpUTEPUH OLEHMBAHUSA IK3aMeHa:




— HA OILICHKY «OTJHYHO» (5 0ayuioB) — OOy4aromiuiicss IeMOHCTPUPYET BHICOKHI YPOBEHBb
c(OpMUPOBAHHOCTH KOMIIETEHIINI, BCECTOPOHHEE, CUCTEeMAaTHYecKoe M TIyOOKOoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHUECKUE 3aJaHHs, CBOOOIHO ONEpUpPYET
3HAHUSAMHU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OIICHKY «xopomo» (4 Oamra) — oOydaromuics JEMOHCTPHPYET CPEAHHA YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JIOIMYCKAIOTCS
HE3HAYUTEIbHBIC OIMOKH, HETOYHOCTH, 3aTPYAHCHHSI IIPU aHATUTHYECKUX OTIEPaIUsiX, IEPEHOCE
3HAHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.

— HA OIICHKY «yJ10BJIETBOPUTEIbHO» (3 6amia) — o0y4yaronuiicss AeMOHCTPUPYET MOPOTOBBIIA
ypOoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMI: B X0JIe¢ KOHTPOJIbHBIX MEPONPUITUN JAOMYCKAIOTCS
OIIMOKHU, TPOSBISETCS OTCYTCTBUE OTICIBbHBIX 3HAHUN, YMEHWW, HABBIKOB, OOYyYarOIIUICS
UCIBITHIBACT 3HAYUTENIbHBIC 3aTPYAHEHUs MIPH ONEPUPOBAHUU 3HAHUSIMH U YMEHHUSIMHU MpPU HX
[IEPEHOCE HAa HOBBIE CUTYaLIUU.

— Ha OLICHKY «HEeY/10BJIETBOPUTEIbHO» (2 6aiia) — 00ydarouiicss IEMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, I10MyCcKaeT CylleCTBeHHbIE OIMOKHU, HE MOXKET IOKa3aTh
MHTEJJICKTYaIbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1a4.

— Ha OLICHKY «HeY/JA0BJeTBOPUTEILHO» (1 6aiun) — oOyJaronuiics He MOXKET MOKa3aTh 3HAHUS
HA YpPOBHE BOCHpPOM3BEIEHHUS U OOBSCHEHHS HMHPOpPMAIMK, HE MOXET I0Ka3aTh
WHTEJUICKTYaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1a4.



