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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTamuryprud U XUMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusaruu B 2023 - 2024
yueOHOM rofy Ha 3acejanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 . Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nporpamma nepecmMotpena, o0cyxaeHa u ogoopena i peanuzauuu B 2024 - 2025
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 peamszanuu B 2025 - 2026
y4eOHOM ro1y Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

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

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoopena st peaymsanuu B 2026 - 2027
yueOHOM roly Ha 3acefaHuu Kageapsl MeTanmypruu U XUMMHYECKUX TEXHOJIOTUI

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

HucuuruinHa @dusnueckass XUMUS BXOJUT B 00s3aTeNbyl0 4YacTb y4eOHOro IjIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jns  n3ydeHUs  QUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHS JUCIUTUTUH/ IPAKTUK:

Maremaruka

OO1w1ast 1 HeopraHuyecKast XUMus

dusuka

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOM IUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

OCHOBBI MUHEpAJIOTUN

TexHonorus npon3BoACTBa KOKCa

dusnyeckas XMMHUS MUPOMETAITYPTHUECKUX ITPOLIECCOB

Metoasl KOHTPOJIS JTOMEHHOTO Ipouecca

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

B pesynbrate ocBoeHMs AUCHUILIUHBI (MOayssl) «Pu3nyeckas XUMUS) 00ydaroluiics
JIOJKEH 0071a/1aTh CIICAYIONIMMU KOMIIETEHIIUSMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-1 Crnocoben pemath 3ama4u NpoGECCHOHATBHOW ACSITEIBHOCTU, MPUMEHSST METOIbI
MOJICTTUPOBAHUS, MATEMATHYECKOTO aHAJIN3a, €CTECTBCHHOHAYYHBIC 1 OOIICHH)KCHEPHBIC 3HAHS

OIlIK-1.1 Hcnone3yeT ecTeCTBEHHOHAy4YHbIE 3aKOHBI M IPUHLUIIBI NPU PEIICHUH
IIPaKTUYECKUX 3a7a4

OIIK-1.2 Pemraer cranmapTHele nOpogecCHOHATbHBIE 3aJaud C IPUMEHEHHEM
00IIIeMHKEHEPHBIX 3HAHUU

OIIK-1.3 [IpuMeHssieT MeTOAbl MOJEIMPOBAHMS M MAaTEMaTHYECKOro aHaiau3a I
pELIEHNS 3a/1a4 TEOPETUYECKOr0 M MPUKJIAJHOTO XapaKTepa




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora — 12,9 akaj. 4acos:
—aynuropHas — 10 akaj. 4acos;

— BHeayuTopHas — 2,9 akaJi. 4yacoB

— caMocTosTenbHas pabora — 122,4 akan. 4acos;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akajl. yaca

dopma aTTecTaluu - SK3aMEH

AynutopHas g e
KOHTaKTHast paboTa E 5 Dopma TeKyILEro
g I Bu KOHTPOJIS
Pazzen/ Tema 2 (B axaz. yacax) E 2 A . P Kon
> 3 © | camocTosTenbHOM YCIIEBaeMOCTH U
JIUCIUILIAHEI & [~ N KOMIIETEHIIMH
o & paboThl MPOMEXKXYTOTHON
na6. |mpakr.| £ &
Tex. : 128 aTTeCTalnH
3aH. 3aH. | QO &
1. Pasmen 1. Ilpenmer wu
METOJbI, IOHATHS M 3aJa4y
(DU3UYECKOM XMMUHU.
Pabota ¢
oubnmorpaguuec
KUM
MaTepHaIaMu,
BeInoiHeHue PI'P Y CTHBII OIDOC
1.1 XumMuueckast Nel Bhiosie f?ne i OIIK-1.1,
TepMoauHaMuka. 3akonsl| 2 | 0,5 20 [«Tepmoaunamuue N OIIK-1.2,
. nabopaTtopHoii paboThI
TEPMOJUHAMHUKH. CKUI aHaIU3 Noe 1 OIIK-1.3
XHUMHUYECKUX -
peakuuin
IlogroroBka Kk
nabopaTopHOi
pabote Nel.
HWroro no pazaeny 0,5 20
2. Pasmen 2. Xumuyeckoe H
(hazoBOE paBHOBECHE.
2.1 Koncranra
Pabora ¢
XAMHYIECKOTO PaBHOBECHSL.
VpaBuenne H30TEPMEI Gubmrorpagiraec
fouqecxoﬁ eafcpym KUM VYerHblit onpoc, OIIK-1.1,
Dazosoe aBHOBpecneu ]; 2 1 2/11 40 MaTtepuanamu. | abopatopnas padora | OIIK-1.2,
p ITogroroBka k Ne 2. OIIK-1.3
OJIHOKOMITIOHEHTHBIX N
nabopaTtopHoOi
CHCTEMaX. YpaBHeHHE
. pabote No2.
Knaysnyca-Knaneiipona.
Wroro no pazpeny 1 | 2/11 40
3. Pazmen 3.
TepMoaUHAMHYECKAS.  TEOPHS
pacTBOPOB.
3.1 CnocoObl BBIpaXKEeHHS
cocTaBa pacTBOpOB.
Mongemn pacTBOpPOB. Pabora ¢ OrtueT 1o OIIK-1.1,
3akonsl Payns u Tenpu.| 2 | 0,5 |2/0,41 20 | 6ubnamorpaduyec | mabopatopHoii pabore | OIIK-1.2,
ITapraneHpie  MOISIpHBIE KHM MaTepHagaMu Nel OIIK-1.3
BEJUYMHBI, X
ompeJieliCHHE.
HWroro no pazneny 0,5 (2/0,41 20
4. Pazmen 4. Xumudeckas

KHMHCTHKA.




4.1 dopmainbHas KHHETHKA

TOMOT'CHHBIX peakiuil. Pabora ¢ OrtueT 110 OIIK-1.1,
3akoH JICHCTBYIOIINX 2/11 20 | oubnmorpaduuec | maboparopHoit padore | OIIK-1.2,
Macc. KnM MaTepuaiamu | Ne 2, yeTHEIH ompoc. OIIK-1.3
[lopsinkn peakuuii M ux
HUroro no pazaeny 2/11 20
5. Paznen 5. IloBepxHOCTHBIE
SIBJICHHSI.
oL Mr, e
ANCODGLII yp Pabora ¢ 3amura PI'P Nel OIIK-1.1,
JICOPOIIHH. 22,4 | oubnumorpaduuec |«Tepmoannamuyeckuii| OIIK-1.2,
YpaBHeHue T'u606ca.
. KAM MaTepualiaMu [ aHaJIu3 XUMHYECKUX OIIK-1.3
VYpaBHenue @PpeiHpnxa. o
Ppeaxuin»
Ypasuenne Jlearmiopa.
HUroro no pazaeny 22,4
Hroro 3a cemecTp 6/2,41 122,4 9K3aMeH
Hroro no pucnumnnuae 6/2,41 122,4 SK3aMeH




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;

— 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.
TpaguunoHHble  0Opa3oBaTeNbHbIE  TEXHOJOTMM  OPUEHTUPYIOTCS  HAa  OpraHM3aluio
00pa30BaTeNbHOTO  Ipoliecca, MPEANONaralollyl0 HOpsAMYH0  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
pecypc] : yuebnoe nocobue / b. C. bokmrreiin, M. . Mennenes, 0. B. [ToxBucHeB. — DIIEKTPOH.
maH. — MockBa :  MUCHUC, 2012. — 258 ¢ — Pexum gocryma:
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., TabII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514
311/3506.pdf&view=true - MakpooOBbeKT. - TEKCT: 31K TPOHHBIH. - IMeeTcs



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

eYaTHBINA aHaJIOT .

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Xumuueckasi KHHETUKA U aJICOPOIIHSI: METO/I. YKAa3aHWUsI IS CTYJCHTOB IO TUCITUTLTAHE
"Ouszuueckas xumus" [ [D. B. Hdronsauna, C. I1. Kmoukosckuii, H. 0. CBeunukoBa u ap.] ;
MI'TY. - Marauroropck : MI'TY, 2013. - 1 snektpon. ont. quck (CD-ROM). - 3ari. ¢ tutyn.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1123
436/1258.pdf&view=true - MakpooObeKT. - TeKCT : AIEeKTPOHHBIA. - CBEIEHHUS TOCTYITHBI
takke Ha CD-ROM.

2.IToBepxHOCTHBIC siBiIeHUsA. AncopOuus . yuebnoe mocobue / A. H. Cmupnos, H. IO.
Ceeu-nukoBa, C. B. FOnuna, D. B. dronpauna ; MI'TY. - Marautoropek : MI'TY, 2017. - 1
snek-tpoH. onr. guck (CD-ROM). - 3arm. ¢ turym  o9kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1139
847/3417.pdf&view=true - MakpooObeKT. - Teker : anekrponnbiid. - ISBN 978-5-9967-0966-3.
- CBenenus noctymnHbl Takke Ha CD-ROM.

3. TopmikoB, B.M. OcHoBbl ¢usuueckoii xumun . ydeOnuk / B.W. Topmikos, N.A.
Ky3nenoB. — 6-¢ u3n. — MockBa : Jlabopatopus 3nanuii, 2017. — 410 c¢. — ISBN
978-5-00101-539-0. — TekcT : snexkrpoHublii // JIaHb : 2IeKTpOHHO-OMOIHOTEYHAsS CHCTEMA. —
URL.: https://e.lanbook.com/book/97412

B) MeToauyeckue ykasaHus:

1. JTabopaTopHbIif MPAKTUKYM 10 (PU3NUIECKON XUMHH : YIeOHO-METOIMYECcKoe 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 - MakpooObeKkT. - TekcT : AyIeKTpOHHBIA. - CBEACHUS OCTYITHBI
takke Ha CD-ROM.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecneuenne

HaumenoBanue o
1o Ne morosopa Cpoxk neficTBuUS TULIEH3UU
MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional
7Zip cBOOOTHO 06eccpouHO
FAR Manager cBOOOIHO 06eccpoyHO

IIpodeccnonasibubie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca Ccpuika

Hammonansaas
uHdopmanonHo-ananmutuueckas cucrema —(URL: https://elibrary.ru/project_risc.asp
Poccuiickuii  MHAEKC HAyIHOTO ITUTHPOBAHMS
[Touckosas cuctema Axanemus Google (Google
Scholar)

Wudopmannonnas cuctema - EnnHoe OKHO
JI0CTyTa K MHPOPMAIIMOHHBIM pecypcaM
DnekTpoHHBIe pecypcebl onbmuotexku MI'TY um.
['.1. HocoBa

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

URL: http://window.edu.ru/

http://magtu.ru:8085/marcweb2/Default.asp



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/
http://window.edu.ru/
http://magtu.ru:8085/marcweb2/Default.asp

MesxayHaposHas HaykoMeTpuueckas pedepaTuBHas |
IOJHOTEKCTOBas 0asa JaHHBIX HaydHbIX m3nanuii «Web|http://webofscience.com
of science»
Mesxaynapoasas pedepaTuBHasT M HOJHOTEKCTOBAs
cripaBouHasi 0a3a JIAHHBIX HAYYHBIX H3IaHUI «SCOPUSH

9 MaTtepHa/ibHO-TEXHHYECKOE OfecnedeHne TUCHUITNHBI (MOLYJIs1)

http://scopus.com

MarepuanbHO-TEXHHUECKOE 00ecrieueHNe JUCIUTUINHBI BKITIOYACT:

1. Yuebnas ayauropus Ui IPOBEICHUS 3aHATUIN JIEKIIMOHHOIO THUIIA OCHAIIIEHA!

- TEXHUYECKHMMH CPEICTBAMU OOYYCHHMS, CIYKAUIMMHU Ui MPEJCTaBICHUA Y4eOHOI
uHpopMauuu OOJIBIION ayAUTOPUM: MYJIbTUMEIUNHBIMM CpEJICTBA XPaHEHMs, NepeAayd U
npecTaBiIeHUs yaeOHOH nH(pOopMaInu;

- CIELMAJIN3UPOBAHHON MEOEIBIO.

2. YuebHas ayauTopus Uil TpoBelneHHs JabopaTOpHBIX 3aHATHH «Jlaboparopus
(bu3n4ecKoil XMMUM» OCHAIIIEHA JaOOPaTOPHBIM 000pYI0OBAHUEM:

- nabopatopHoe 000pya0BaHUE (YCTAaHOBKA ISl OTMPEEICHUE UHTETPAIBHONU TETUIOTHI
pacTBOpPEHUs COJIH;

yCTaHOBKa JJIs onpeienieHns Ko puimenTa pacmpeneneHus),

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

3. YuebHas ayauTopus AJsl TPYNIOBBIX U MHIMBHUIYaJIbHBIX KOHCYJIBTAIIUH, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTalluy OCHAILICHA!

- KOMITBIOTEPHOI TexHHKO#1 ¢ makeTrom MS Office, ¢ moakmouenunem k cetu «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTEeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

4. ITomerieHue 7151 CaMOCTOSATEIILHOM pabOThl OCHALIEHO:

- KOMITBIOTEpHOI TexHuKoii ¢ maketom MS Office, ¢ monkirouenuem k cetu «MHTEpHET
U C JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTeNbHYIO CPely YHUBEPCUTETA;

- CTIELUAIN3UPOBAHHON MEOETIBIO.

5. llomemienue s XpaHeHUS M NPO(UIAKTUYECKOrO OOCTYXKHBaHUS Y4eOHOTO
000pyI0BaHUS OCHALIECHO:

- CHIeNMAIM3UPOBAHHON MEOEIIbIO: CTeITaKaMH1 JJIsl XpaHEeHHs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl PEMOHTA y4eOHOTro 000py10BaHMS;

- mkadamMu sl XpaHEHUs] yueOHO-MEeTOINYECKON JOKYMEHTAIlMY U MaTEpPUAJIOB.


http://webofscience.com/
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Ipuioxkenne 1
6 YueOHO-MeTOoaHUYeCKOe o0ecneyeHne caMoOCTOATEIbHOI padoThl 00y4aloIuXCs

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

CamocrostenbHas pabora mo aucuuiuinHe «®Du3nueckas XHMUsS», HalpaBIeHHAs Ha
yriryOeHue 1 3aKperuieHue 3HaHUH CTYAEHTa, Ha pa3BUTHE MPAKTHYECKUX YMEHUH, BKIIOYAET B
cels cremyronye BUabl paboT:

- paboTa C JEKIMOHHBIM MaTepHaJIoM;

- U3y4YCHUE TEM, BBIHECEHHBIX Ha CAMOCTOSITEIIbHYIO TIPOPAOOTKY;
- BBIIIOJIHEHUE JOMAITHUX WHIMBUIYaIbHBIX 33 JaHUH;

- IOJITOTOBKA K JJa00paTOpHBIM padoTam;

- HOATOTOBKA K IK3aMEHY.

Ilepeuenv nabopamopnuvix padom

1. Ompenenenvie HHTErpaibHON TEIIOTHI PACTBOPEHUS COJIU
2. Tpetuii KOMIIOHEHT B JBYXCIOWHOM KUAKOCTU

JTOMAILHEE PACUETHO-TPA®ONYECKOE 3AJIAHUE Nel
«TepMoauHAMUYECKUI aHAJIM3 XUMHUYECKUX PeaKkuiin»
HUccaenoBanmne 1
J71st peakiuu BBIMOJHUTE CIEAYIOIIEe:
1.1.CocTaBUTh ypaBHEHHE 3aBUCUMOCTHU OT TEMIIEpaTyphl BEIMUMHBI TEIIOBOTO 3ddekra \H =
f(T) u u3menenus suTponuu AS°, = f(T).
1.2.Beruncants BenuduHbl  ACp, aAH®: | AS°;, AG°; m InK, npum Heckonbkmx Temmeparypax,
3HAUEHUS KOTOPBIX 33JJAal0TCSl TEMIEPATypHBIM HHTEPBAIOM U IIarom temmepatyp. [lonydeHHbie
3HAUEHUS UCIOJIb3YIOTCS IPH nocTpoeHuu rpadukoB B koopauHaTax ACp—T; AH% —T; AS% — T,
AG% —TuInK, - UT.
1.3.ITomw3ysce rpaduxom InK, — 1/T , BeiBecTH npubimxeHHoe ypapHeHue Buza InK, = A/T + B,
rne A, B — mocTosHHEBIC.

HcciaenoBanue 2

2.1. Ucnonw3ys npasuio ¢a3 ['nbb6ca, 115 paccMaTpruBaeMoOi CUCTEMBI ONPEAETUTh KOJIHYECTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTENEHEH CBOOOIbI.

2.2. OnpenenuTs BO3MOKHOE HAIPABJICHUE MTPOTEKAHUS MCCIIEYEMON PeakllMi U paBHOBECHBIN
coctaB Ta3oBoil (as3sl mpu naBienuu (klla) m Temmeparype (K). Ilpu pemenun 3anaum
UCIIONIb30BaTh BBIBEACHHOE B HccienoBaHuu | smmnmpuueckoe ypasHeHue InK,=A/T+B u
JTaHHbIe 00 UCXOTHOM COCTaBe ra3oBoil (a3bl

2.3. YCTaHOBUTH HaIlpaBJIEHUE CMEIIECHUSI COCTOSIHUS PAaBHOBECHS PACCMaTPUBAEMOM CHCTEMBI
pU:

a) yBEJIMUEHUU J1aBlIeHUs (IIOCTOSIHHAS TEMIIEpATypa);

0) yBeIMUEHUH TeMIepaTypbl (IOCTOSTHHOE JJaBJICHUE).

Cnucok 8onpocoe 01a ycmnozo onpoca:

1. OcHOBHBIE TOHATHS TEPMOIUHAMUKH.
2. [Ilepssrit 3akoH TepMmoauHamuku. [loHsaTre o TermnoBoM 3(ddekrte, TErmIoTel 00pa3oBaHMs,
TOpeHUsl, pacTBOPEHMs, (Ga30BBIX MpeBpaiieHnid. 3akoH ['ecca. PacueTs! o 3akony I'ecca.
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Brusiaue Temnepatypsl Ha TEIIOBOM d(DQEKT.

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

BTopoi1 3aKOH TEpMOAVHAMUKH.

TepmoauHaMuyeckue (GYHKUUH, XUMUYECKHHA TOTEHIMAN, OOIIME YCIOBHS PAaBHOBECHS
cucreM. Ouepruss ['mbG6ca u sHeprus ['enpbmronpra Kak KpPUTEPHUH, ONPEACISAIOIINE
HaIpaBJIEHUE U Mpees NPOTeKaHUs MPOIECCOB B HEN30JIMPOBAHHBIX CUCTEMAX.

[TonsiTue o pa3oBoM paBHOBECHH, OCHOBHBIE omnpezaeneHus (ha3oBoro paBHoBecus. [IpaBuio
¢da3 ['nb6ca, ero mpuMeHEHHE.

®dazoBoe paBHOBeECHE B OJIHOKOMITIOHEHTHBIX CUCTEMaXx. VYpaBHeHue
Knaysuyca-Kianeitpona, pacueTsl OCHOBAHHBIE HA 3TOM YPaBHEHHUE.

VYcnoBusi XUMUYECKOTO PaBHOBECHA. 3aKOH JEHCTBYIOLIUX MacC (TEpMOIUHAMUYECKUM).
KoHcTaHTa XMMHY€ECKOTr0 paBHOBECHSI.

Bunbl koHCTaHT paBHOBecus. PaBHOBECHSI B FeTEPOT€HHBIX CUCTEMAX.

Bnusinue temnepatypbl Ha KOHCTaHTY PaBHOBECHS.

Hanpapnenue peakiuii B 3aKpBITBIX CUCTEMaX. Y PaBHEHHE U30TEPMbl XUMUUYECKOM peakiuu
Bant-T'odda, ee mpaktuueckue NPUIIOKEHUS. YpaBHEHUE H300apBhI-M30XOPHI PEaKIUU.
MeTo/1p1 pacueTa KOHCTaHThI PABHOBECHS.

IIpaBuino Jle-lllarenbe, ero mpakTH4eCKOe NpUMEHEHUE. BiusiHre NaBIICHHUS Ha MOJ0KEHUE
paBHOBecHs. PeanbHble ra3pl. OnucaHue peajabHbIX I'a30B C MCIOIb30BAaHUEM BUPUAIBHBIX
ypaBHeHuid. Temmeparypa boiinsa. Cmbicn BUpHAIBHBIX K03()dHIMEeHTOB. YpaBHEHHE
Ban-nep-Baansca. Dddexr [xoyns — Tommcona. Temmeparypa mHBepcuu. CoKmKeHHE
ra3os.

Onpenenenue noHATHS “pacTBOp”. CIOCOOBI BBIPaKEHUSI COCTaBa PaCTBOPOB.

Bausinue paznuuHbIX paKTOpPOB Ha PACTBOPUMOCTD.

Mozenu pacTBOpOB: ujeaIbHbIE (COBEPIICHHbIE) U OECKOHEUHO pa30aBlieHHbIE PACTBOPHI, UX
OTJIMYME OT PEAIbHBIX PACTBOPOB.

3axonsl Payns u I'enpu. [lapunansabie MONsSpHBIE BEIMYUHBL, UX ONPEEIIECHHUE.

CpolicTBa pa30aBiICHHBIX PAacTBOPOB HE AJIEKTPOJIUTOB. [laBieHue mapa HajJ pacTBOPOM,
TeMIeparypa KUIeHus u 3amep3anusi. OCHOBHBIE MOHATHS XUMUYECKOW KMHETUKH.
CrniocoObl onpenenenns cKopocTH peakuuu. GopmanbHas KHHETHKAa TOMOTEHHBIX PEaKIINM.
3akoH aeWcTByrommMx macc. Ilopsaku peakuuii M UX MOJEKYJIIpHOCTh. Peaknuu nepsoro,
BTOPOTO U N-TO MOPsAKOB. KMHeTHUeCKne ypaBHEHUS ISl pEaKLIMN Pa3IMYHBIX MOPSAKOB.
ITepuon nmonynpeBpaiieHus. KoHCTaHTa CKOpPOCTH pEaKLMM, €€ CBONCTBA, Pa3MEPHOCTH U
onpezneneHuss. Meroapl onpenencHus MNopsaka peakuuu. [loBEpXHOCTHOE HATSKEHUE,
METO/Ibl €r0 U3MEpEeHUs. AJICOPOIHS, OCHOBHBIE TIOJIOKEHUS U YPAaBHEHUSI aICOPOIIHH.
VYpaBuenne ['ub06ca.YpaBHenue O@peitHmmxa. YpaBHenue JleHrmiopa. 3aBUCHUMOCTH
azcopOLUU OT TeMIEPATYpPHI.



IIpuaoxenne 2

OueHovHbIE CPeACTBA /JIsl MPOBeAeHHs POMEKYTOUHOM aTTeCTAlNU

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.
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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 TeI10BOM 3 (eKT.

3akon Kupxroda. Pacuers! TerioBbeix 3¢ dekroB no 3akony Kupxroda.

Bropoii 3aK0OH TepMOJIMHAMUKHU.

Tepmonunamuyeckue (QyHKUIMM, XUMHYECKUH TOTEHIMA, OOLIMEe  YCIOBHS
paBHOBecust cucteM. OHeprus I'm60ca m sHeprust ['enpMmrosbla Kak KpUTEpUH,
ONPEIEIAIONINE HAIIPABICHUE U MPEET IPOTEKAHNS IPOLECCOB B HEN30JUPOBAHHBIX
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.

BinusiHue TemniepaTypbl HA KOHCTaHTY PaBHOBECHS.

Hanpasnenue peakiuii B 3aKpbITBIX CHCTEMax. Y paBHEHHE M30TEPMbl XMMUUYECKOM
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 NpUMEHEHHe. 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 pealIbHbIX PACTBOPOB.

17. 3axons! Payns u I'enpu. [lapunanbHbie MOJISIpHBIE BETUYUHBI, UX OIPEAEICHHE.

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 CaMOCTOSITEIBHOTO 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 TpU Tepexone | Moiisi a30Ta M3 COCTOSHUS,
COOTBETCTBYIOIIETO  HOPMAaJbHBIM  YCIIOBUSIM, B COCTOSHHE, COOTBETCTBYIOIIIEE
cTaHiapTHbIM ycnoBusM, ecnu Cp = 7/2 R. Oxapakrepusyiite crnocoObl meperadyu
B3aMMHOT'O BIUSHHUS aTOMOB B OPraHUYECKIX MOJIEKYIax.

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 peakuusi: 3Hyr + Nory = 2NHs(. IIpu 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
PAKTUYECKH HE 3aBHCUT 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

Jy1st 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 HAampaBiIeHUE 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
OLlCHUBAHMWSL:

[lpomexxyTouHast —arrectanys 10 JAucHMIUIMHE «DuU3MUYecKas XUMHA»  BKIIOYACT
TEOPETUYECKHE BOTPOCHI, TO3BOJISAIONINE OLEHUTh YPOBEHb YCBOCHHUS 00yUarOIIMMUCS 3HAHUH, U
NPAaKTUYECKHE 3a/aHusl, BBIABISIOIINE CTENEeHb C()OPMUPOBAHHOCTH YMEHUH W BIaJCHHIA,
POBOIUTCA B (hOpME IK3aMEHa.

DK3aMeH M0 JAaHHOW NUCIMIUIMHE IMPOBOAMUTCS B YCTHOH (opMme MO SK3aMEHAIMOHHBIM
Ouieram, KakJIblil U3 KOTOPBIX BKJIIOUAET 2 TEOPETUUECKUX BOIPOCA U 3a]aya.

Iloxazarenu u KPUTCPHUHA OLICHUBAHUA IK3aMEHaA:

— Ha OLICGHKY «OTJHYHO» (5 0amioB) — o0yyarouiuiicss I1eMOHCTPUPYET BBICOKHMI YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYECKOe U TIy0OKoe 3HaHue
yueOHOro Marepuana, CBOOOJHO BBIMOJHSET IMPAKTUYECKHE 3a/laHus, CBOOOIHO OMIEepUpyeT
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYaILMsIX MMOBBIIIICHHOW CII0)KHOCTH.

— Ha OIIEHKY «xopomo» (4 Oamna) — oOyyarouiuiicss AEMOHCTPUPYET CpPEIHUN YPOBEHb
c(OPMUPOBAHHOCTH KOMITCTEHIMI: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTEIIbHBIC OIMOKH, HETOYHOCTH, 3aTPYAHCHHUS ITPU aHAJTUTHYCCKHUX OIEPAIHIX, IIEPEHOCE
3HAHWIA U YMEHU Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OLIEHKY «yJAOBJIETBOPUTEIbHO» (3 0ajuia) — 00yyaronuiicst 1eMOHCTpUPYET OPOTOBBIN
ypOBEHb CHOPMUPOBAHHOCTH KOMITETECHIIUI: B X0JI¢ KOHTPOJBHBIX MEPOIPHUITHHA JOIMYCKAIOTCS
OIIMOKH, MPOSBISIETCS OTCYTCTBHE OTACIBHBIX 3HAHWW, YMEHHH, HABBIKOB, OOydYaromuucs
HCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYJHCHUS MPU ONICPHUPOBAHUN 3HAHUAMHU U YMCHUAMH IIPHU UX
HepeHOCe Ha HOBbIE CUTYAIUH.

— Ha OIIEHKY «HEeYA0BJIeTBOPUTEILHOY (2 6aia) — 00yJaromuics JeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, I0MyCcKaeT CylleCTBeHHbIC OIMOKHU, HE MOXKET IMOKa3aTh
MHTEIJIEKTYaTbHbIe HABBIKM PEIICHUS MPOCTHIX 3a/1ad.

— Ha OLICHKY «HeY/JA0BJIeTBOPUTEILHO» (1 6ain) — oOyJaronuiicss He MOXKET MTOKa3aTh 3HAHUS
Ha YpOBHE BOCHPOM3BEIACHUS U OOBSICHEHUs HHPOPMAlMM, HE MOXET I0Ka3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PEIICHUS IPOCTHIX 3a/1a4.



