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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapquKo

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2023 - 2024
yuyeOHOM rofy Ha 3acejaHuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusanuu B 2024 - 2025
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTauTypriud U XHMHYECKAX TEXHOJIOTUI

[Iporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peamsanuu B 2025 - 2026
y4eOHOM ro1y Ha 3aceqaHuu Kapeapbl MeTauTypruu ¥ XUMHYECKHX TEXHOIOT Ui

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTauryprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadenpoit A.C. YapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[enbto ocBOeHUS AUCUUIIINHBI «DU3nUecKast XUMUS SIBISIETCS:

JOCTHXKEHHUE BO3MOKHOCTH OMUCHIBATh BPEMEHHOMU X0]1 XUMHUYECKUX
(GU3UKO-XMMHUYECKUX TIPOIECCOB HAa OCHOBE KCXOJHBIX CBOMCTB CHUCTEM M BEIIECTB HX
COCTABJISIIOLIUX, & TAK)KE KOHEYHBIN PE3yJIbTaT COOTBETCTBYIOIIMX IIPOLIECCOB.

2 MecTo TMCHHMIIMHBI (MO/YJIs1) B CTPYKTYpe 00pa3oBaTe/ibHO MPorpaMmMsbl

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

Jns  n3ydeHUs  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

WNudopmarrka u H”HPOPMAITMOHHBIE TEXHOJIOTUU

Maremartuka

OOw1ast 1 HeopraHuyecKkast XUMus

®dusuka

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI ISl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

AHanus yucioBoi HHPopMauu

[IpoekTHast 1eATEIBHOCTD

MopenupoBaHue NpoIeccoB U 00bEKTOB B METALUTYPrUu

3 Komnerenuun odyyarouierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJISA) U IVIAHUPYeMbIe pPe3y/IbTaThl 00y4eHHUs

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

KO[[ HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIIN

OIIK-1 Crnocoben pemath 3ama4u NpoGECCHOHATBHOW ACSITENBHOCTU, MPUMEHSST METOIbI
MOJICTTUPOBAHUS, MATEMATHYECKOTO aHAIN3a, €CTECTBCHHOHAYUYHBIC 1 OOIICHH)KCHEPHBIC 3HAHHS

OIlIK-1.1 Hcnone3yeT eCTeCTBEHHOHAy4YHbIE 3aKOHBI M INPUHLUIIBI NP PELICHUH
IIPAKTUYECKUX 3a1a4

OIIK-1.2 Pemaer cranmapTtHele nOpodeccHOHaTbHBIE 3aJaud C IPUMEHEHHEM
00IIIeMHKEHEPHBIX 3HAHUH

OIIK-1.3 [IpuMeHsseT MeTOoAbl MOJEIMPOBAHMS M MAaTE€MaTHYECKOro aHaau3a I
pelIeHns 3aa4 TEOPETUYECKOT0 U MPUKIIAHOTO XapakTepa




4. CTpyKTypa, 00bEéM H coep:KaHue AUCHUIIMHBI (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

— caMocTosiTenbHas pabora — 122,4 akan. 4acos;

— IIOAT0OTOBKA K 9K3aMCHY

— 8,7 akaz. yaca

dopma arTecTaluy - SK3aMEH

AynutopHas Se
KOHTaKTHast paboTa E 3 Dopma TeKyILEro
g g Bn KOHTPOJIS
Paznen/ Tema g| (Baxan uacax) ER A . P Kon
> 8 © | camocTosTeapHOMI YCIIEBaeMOCTH U
JIACIUILIAHBL & g o " KOMIIETEHIIMH
o & paboThl MPOMEXKXYTOTHON
na6. |mpakr.| 8 3
TIex. : 1 2'¢ aTTeCTalnu
3aH. 3aH. | O &
1. Pasmen 1. Ilpenmer wu
METOJbI, IOHATHA W 3aJauM
(DU3UYECKOM XMMUHU.
Pabota ¢
oubnmorpaguuec
KUM
MaTepHaIaMu,
BeINojHeHue PI'P Y CTHBII OIDOC
1.1 XuMuueckast Nel BLIHOHHeIfI/Ie i OIIK-1.1,
TepMonuHaMuka. 3akousl| 2 | 0,5 20 [«TepmoauHamMuue o OIIK-1.2,
N nabopaTtopHOi paboThI
TEPMOJUHAMHUKH. CKUI aHaIU3 Nl OIIK-1.3
XAMHAYECKHX -
peakuuin
IlogroroBka Kk
nabopaTopHOi
pabote Nel.
HWroro no pazaeny 0,5 20
2. Pasmen 2. Xumuueckoe u
(hazoBOE paBHOBECHE.
2.1 Koncranra
Pabora ¢
XAMHYIECKOTO PaBHOBECHSI.
VpaBuenne HM30TEPMEI Gubmrorpagiraec
fouqecxoﬁ eaKp . KUM VYerHblit onpoc, OIIK-1.1,
Dazosoe aBHO]feCI/IeH B' 2 1 2/11 40 MaTtepuanamu. | abopatopnas pabora | OIIK-1.2,
p IToaroroBka k Ne 2. OIIK-1.3
OJIHOKOMITIOHEHTHBIX N
nabopaTopHO
CHCTEMaX. YpaBHeHue
. pabote No2.
Knaysnyca-KnaneiipoHa.
Wroro no pazneny 1 2/11 40
3. Pazgen 3.
TepMoauHAMUYECKAsT — TCOPHS
pacTBOPOB.
3.1 CnocoObl BBIpaKEeHHS
cocTaBa pacTBOpOB.
Mongemn pacTBOpPOB. Pabora ¢ OrtueT 110 OIIK-1.1,
3akonel Payns u Ienpu.| 2 | 0,5 |2/0,4U 20 | 6ubnamorpaduyec | mabopatopHoii pabore | OIIK-1.2,
ITapraneHpie  MOISIpHBIE KHM MaTepHagaMu Nel OIIK-1.3
BEJUYMHBI, X
ompeJieliCHHE.
Wroro no pazaeny 0,5 [2/0,411 20
4, Paszpmen 4. Xumwnueckas

KHMHCTHKA.




4.1 dopmainbHas KHHETHKA

TOMOT'CHHBIX peakuuil. 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. IloBepXxHOCTHBIE
SIBJICHHSI.
oL M, e
ANCODGLII yp Pabora ¢ 3amura PI'P Nel OIIK-1.1,
JICOPOIIHH. 22,4 | oubnmumorpaduuec |«Tepmoannamuveckuii| OIIK-1.2,
YpaBHeHue T'u606ca.
. KAM MaTepualiaMu [ aHaIu3 XUMHYECKUX OIIK-1.3
VYpaBHenue @PpeiiHunxa. o
PpeaKuin»
Ypasuenne Jlearmiopa.
HUroro no pazaeny 22,4
Hroro 3a cemecTp 6/2,411 1224 9K3aMeH
Hroro no aucumruinye 6/2,41 122,4 SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

OOpa3oBarenbHble TEXHOJIOTUU — 3TO LIEJIOCTHAs MOAEIb 00pa30BaTEIbHOIO Ipolecca,
CHCTEMHO OIIpeaeIstonmas CTPYKTYpY M COAEp)KaHUE JEsITeIbHOCTH OOEHX CTOPOH 3TOTO
nporecca (IpernojaBaTenss M CTYAEHTA), HMMEIOLIAs LEIbI0 JOCTH)KEHUE IUIAHUPYEMbIX
pe3yibTaToOB C TMOMPABKOM HAa WHAMBUAYyalIbHbIE OCOOCHHOCTH €ro  y4acTHUKOB.
TexXHOJOrMYHOCTh Y4EOHOIo Ipolecca COCTOMT B TOM, 4TOOBI caenaTh Y4eOHBIH Ipolecc
IIOJIHOCTBIO YIIPABIISIEMBIM.

OCHOBHBIMU IIpU3HAKaMU 00Pa30BaTEIbHON TEXHOJOTHH B €€ COBPEMEHHOM IIOHUMAHUU
ABJISIOTCA:

— JieTalbHOE ONMCaHUe 00pa30BaTENIbHBIX LIEeH;

— TMO3TanmHOe omnucaHue (MPOEKTUPOBAaHME) CIOCOOOB JOCTMDKEHHUS — 3a/aHHBIX
pe3yabTaTOB-LIENEH;

— HCIIOJIb30BAaHHE OOpaTHOM CBSI3M C LENBbI0 KOPPEKTUPOBKU 00pa30BaTENLHOTO
nporecca;

— rapaHTUPOBAHHOCTb JOCTUTAEMBIX PE3YJIbTaTOB;

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

— ONTUMAJIBHOCTB 3aTPauyUuBaEMbIX PECYPCOB U YCHIIUH.

Peanu3zanus KOMIETEHTHOCTHOI'O [TO/IX0/1a IPEyCMaTPUBAET UCIIOJIb30BAHUE B yUEOHOM
npolecce AakTHUBHBIX W HHTEPAKTHBHBIX (OpPM NpPOBEAEHUS 3aHATUH B COYETAHUU C
BHEAYJAUTOPHON PabOTON C 1ENbi0 (POPMUPOBAHUSA U PA3BUTHS MPO(HECCHOHATBHBIX HABBIKOB.
TpaguunoHHble  0Opa3oBaTelbHbIE  TEXHOJOTMM  OPUEHTUPYIOTCS  HAa  OpraHM3aluio
00pa30BaTeNbHOTO  Ipoliecca, MPEANONaralollyl0 HpsAMYI  TPaHCIALMIO 3HAaHUW  OT
npenojiaBaTesns K CTyIeHTY (IIPEeUMYIECTBEHHO Ha OCHOBE OOBSICHUTENbHO-UIUTIOCTPATUBHBIX
METOJI0B 00y4eHUs1). YueOHas AeATeIbHOCTh CTYJ€HTa HOCUT B TaKUX YCJIOBUSX, KaK IPABUIIO,
PENpOIYKTUBHBIN XapakTep.

®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIA:

NupopmanvonHass  Jekuuss —  IOCJIENOBAaTEIbHOE  U3JIOKEHUWE  MaTepuaiga B
JUCLUIUIMHAPHOM JIOTHMKE, OCYIIECTBISIEMOE MHPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT MpernoaaBaTesl).

JIaGoparopHas paboTa — opranu3anus y4eOHoi paboThl ¢ peallbHBIMU MaTepHaIbHBIMU U
MH(OPMALIMOHHBIMU OOBEKTaMM, SKCIEpUMEHTalIbHasg paboTa C aHAJIOrOBBIMH MOJAEISMU
peabHBIX OOBEKTOB.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI padoThl 00y4arommXxcst
IIpencrasneno B npuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHHs IPOMEKYTOYHOM aTTecCTAMN
[IpencraBieHbl B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE ObecnevyeHue TUCIUITHHbBI (MO1YJIs1)

a) OcHoBHas1 IMTEpPaTypA:

l.bokmreiin b. C. ®dusnueckas XuUMusa: TEPMOAMHAMUKA M KUHETHKA [DJIEKTPOHHBIN
pecypc] : yuebnoe nocobue / b. C. bokmreitn, M. . Mennenes, 0. B. [ToxBucHeB. — DJIEKTPOH.
maH. — MockBa . MHUCHUC, 2012. — 258 ¢ — Pexum gocryma:
https://e.lanbook.com/book/47443

2. dusnueckast xumus . yuednoe mocodue / 2. B. Tonpauna, C. I1. Knoukosckwii, H. O.
CeunukoBa u ap. ; MI'TY. - 2-e uzn. - Marautoropck : MI'TY, 2017. - 127 c. : un., quarp.,
rpad., Tadm. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514
311/3506.pdf&view=true - MakpooObekT. - TekcT: 3MeKTpOHHbBIH. - VMeercs: mevaTHbIH

ammamnT



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) JlonoJiHUTE IbLHASA JIATEpaTypa:

1. Xuimuueckass KHHETUKA U aJICOPOLIMSI: METOJI. YKa3aHUs ISl CTYJCHTOB IO JTUCIUILIHHE
"Ousuueckas xumus" / [D. B. drwonpauna, C. I1. Kmoukosckuii, 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 : 3IeKTpOHHBIH. - CBEIECHHUS TOCTYITHBI
taxke Ha CD-ROM.

2.IToBepxHOCTHBIE siBICHUS. AncopOums : yueOHoe mocobue / A. H. Cmupnos, H. O.
CseunukoBa, C. B. FOnuna, O. B. lronpauna ; MI'TY. - Marautoropck : MI'TY, 2017. - 1
anek-tpod. ont. guck (CD-ROM). - 3Barn. ¢ tutyn. odkpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1139
847/3417.pdf&view=true - MakpooObekT. - TekcT : aiekTponHbIid. - ISBN 978-5-9967-0966-3.
- CBenenus noctynssl Takke Ha CD-ROM.

3. TopuikoB, B.M. OcHoBbl ¢usuueckoit xumuu : ydeOHuk / B.W. Topmkos, N.A.
KysnenoB. — 6-¢ uzn. — MockBa : Jlabopatopus 3nanumii, 2017. — 410 c¢. — ISBN
978-5-00101-539-0. — TekcT : anexkrpoHHbli // JIaHb : 3JIeKTPOHHO-OMOIMOTEYHAS CHCTEMA. —
URL.: https://e.lanbook.com/book/97412

B) MeToanyeckune yKazaHus:

1. JTabopaTopHbIil MPAKTUKYM 10 (PU3NUIECKON XUMHH : YIeOHO-METOIMYEcKoe rocooue /
A. H. Cmupnos, H. FO. CeeunukoBa, C. B. FOnuna, 3. B. {ronpauna ; MI'TY. - Marautoropcex :
MI'TY, 2017. - 1 smektpon. 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 : 2yeKTpoHHBIA. - CBEACHUS JOCTYIIHBI
taxxke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpammHoe o0ecneuenne

HaumenoBanue o
1o Ne morosopa Cpoxk neiicTBuUS JTULEH3UN
MS Off_lce 2007 Ne 135 ot 17.09.2007 0eccpouHo
Professional
7Zip CBOOOJTHO 0eccpovHO
FAR Manager cBOOOIHO 06eccpoyHO

IIpodeccuonanbHbie 6a3bl JAHHBIX 1 HH(OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
HasBanue xypca CchlUIKa

Hammonansaas
uHdopmanonHo-ananutuueckas cucrema —(URL: https://elibrary.ru/project_risc.asp
Poccuiickuii  MHAEKC HAYIHOTO ITUTHPOBAHMS
[Touckosas cuctema Axagemus Google (Google

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

Scholar)

JIIeKTPOHHBIC pecypeht Onbmmotekn MITY i, http://magtu.ru:8085/marcweb2/Default.asp
[.1. HocoBa

MexnyHaponHas HayKOMETpHUUECKas

pebeparuBHas U MOJHOTEKCTOBas Gasza maHHbIx [ttp://webofscience.com
HayuHbIx n3gaauii «Web of sciencey

Mex yHapoaHast pedepaTuBHas "
IOJIHOTEKCTOBAsl  CIpaBOYHas 0a3a  JIAHHBIX

http://scopus.com



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://magtu.ru:8085/marcweb2/Default.asp
http://webofscience.com/
http://scopus.com/

9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIUHBI (MOTYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecleueHNe AUCHUIUINHBI BKIIIOUAET:

1. Yuebnas ayauropus Ui IPOBENCHUS 3aHATUHN JIEKIMOHHOIO THUIIA OCHAIIIEHA!

- TEXHUYECKHMMH CPEICTBAMU OOYUEHUS, CIYXAIIUMH ISl TPEACTaBICHUS y4eOHON
uHpopMauuu OOJIBLUION ayAUTOPUHU: MYJIbTUMEIUNHHBIMU CpEACTBA XPAaHEHUs, IMepetadyud u
npeCcTaBiIeHUs y9eOHOH nH(pOopMaInu;

- CIIELUAIN3UPOBAHHON MEOEIBIO.

2. YuebHas ayauTopus JUId MpPOBEACHUS Ja0OpaTOpHBIX 3aHsATHH «JlabopaTopus
(bu3n4ecKoil XMMUM» OCHALIEHA JJAOOPaTOPHBIM 000PYIOBAHUEM:

- 1abopaTropHoe 000pynoBaHHE (YCTAaHOBKA JJISi ONPEICICHUE WHTETPAIbHON TETUIOTHI
pacTBOpPEHUs COJIM; YCTaHOBKA ISl ONpeAeaeHUs K03 (hUIeHTa pacipeieeHus);

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

3. YuebHas ayquTopus i IPYIIOBBIX U MHAWBUAYAIBHBIX KOHCYJIbTALIUMH, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTECTallMy OCHAIICHA!

- KOMIIBIOTEpHOI TexHUKOi1 ¢ makerom MS Office, ¢ moaxmouennem k cetu «HTEpHET»
U C JOCTYIIOM B BJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

4. [TomenieHue 1isi CAMOCTOSITEILHOM PabOThI OCHAIIICHO:

- KOMIIBIOTEpHOI TexHHUKOi1 ¢ makerom MS Office, ¢ moaxmouennem k cetu «HTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOEIbIO.

5. Tlomemenune pansi XpaHeHHss W NPO(UIAKTUYECKOTO OOCTYXHBaHHUA y4eOHOTO
000pyI0BaHUS OCHALIECHO:

- CHIeMAJIM3UPOBAHHON MEOEIIbIO: CTeITaKaMHU JJIs XpaHEeHHs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMHU JJIsl PEMOHTA y4eOHOIro 000py10BaHMS;

- mkadamu U1 XpaHeHus yueOHO-METOAMYECKON TOKYMEHTAIUY U MaTEPUAIOB.



Ipuioxkenne 1
6 YueOHO-MeTOoaHUYeCKOe o0ecneyeHne caMoOCTOATEIbHOI padoThl 00y4aloIuXCs

ITo mucnmmmbe «®Pusudeckas XUMUS» NPELyCMOTPEHA ayJUTOPHAs U BHEAYAUTOpHAas
caMocCToATeNIbHAs PadoTa 00yJarOIIHXCSL.

CamocrostenbHas pabora no aucuuiuinHe «®Du3nueckas XHMUsS», HaNpaBICHHAs Ha
yriryOeHue 1 3aKkperieHue 3HaHUH CTYIEHTa, Ha pa3BUTHE MPAKTHUSCKUX YMEHUH, BKIIIOYAET B
cels1 crieyronye BUabl padboT:

- paboTa C JEKIMOHHBIM MaTepHaJIOM;

- U3y4YCHUE TEM, BBIHECEHHBIX Ha CAMOCTOSITEIILHYIO IIPOPAOOTKY;
- BBIIIOJIHEHUE JOMAITHUX WHIMBUIYaIbHBIX 33 JaHUH;

- IOJITOTOBKA K JJa00paTOpHBIM paboTam;

- HOATOTOBKA K IK3aMEHY.

Ilepeuenv nadopamopnuix paoom

1. Ompenenenue HHTErpaIbHON TEIUIOTHI PACTBOPEHHUS COJIU
2. Tpetuii KOMIIOHEHT B JBYXCIOWHOM KUAKOCTU

JOMAIIHEE PACYHETHO-TPA®MYECKOE 3AJIAHUE Nel
«TepMoauHAMHYeCKHH aHAJIM3 XUMHUYECKUX PeaKkuuin

Hccaenosanue 1

Jnst peakuyy BBITOJHUTD ClIETyoLIee:
1.1.CocTaBuTh ypaBHEHHE 3aBHCHUMOCTH OT TEMIIEPaTyphbl BEJIMYHHBI TEIII0BOTO 3 dexra AH; =
f(T) u usmenenus surporuu AS°; = f(T).
1.2.Borancnute BenuuuHbl  ACp, AH®r | aS°:;, AG°: m InK, npu Heckompkux Temmeparypax,
3HAYeHHS KOTOPBIX 3a/IaI0TCS TEMIIEPAaTyYpPHBIM HHTEPBAJIOM U IIaroMm Temreparyp. [loixydenHsie
3HAYEeHUS UCIIOJIB3YIOTCS IpH MocTpoeHUH rpadukoB B koopanHaTax ACp—T; aHr—T; AS%—T,;
AG° — T u InK, — UT.
1.3.Iloas3ysce rpadgukom InKp — 1/T , BeiBecT npubamxenHoe ypaHenue suja InK, = A/T + B,
rae A, B — nocrosiHHbIe.

HccaenoBanue 2

2.1. Ucnonw3ys npaBuio ¢a3 ['mb6ca, 1y paccMaTpuBaeMoOl CUCTEMBI OIPEEIUTh KOJINYEeCTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB M YHCIIO CTETIEHEW CBOOOIBI.

2.2. Onpenenutbh BO3MOKHOE HAIIPABIICHUE NTPOTEKAHUS MCCIEAYEMOM PEAKIIMN U PAaBHOBECHBIN
coctaB razoBoil (a3l npu pgasnenun (klla) m temmneparype (K). Ilpu pemenun 3amauu
UCITOJIb30BaTh BBIBEIEHHOE B HccienoBaHuM 1 smnupuyeckoe ypaBHeHue InKp=A/T+B wu
JlaHHBIE 00 UCXOJIHOM COCTaBe ra30BoM (pa3bl

2.3. YCTaHOBUThH HAIpaBIECHHE CMEILIEHUS COCTOSHUS PAaBHOBECHUS pacCMAaTpUBAEMOM CHCTEMBI
pu:

a) YBETMUYEHUH JIaBJIeHUs (TIOCTOSIHHAS TEMIIEpaTypa);

0) yBeJIMYEHUH TEMITEpaTyphl (IIOCTOSIHHOE J1aBJICHUE).

Cnucok 60npocoe 0ns ycmnozo onpoca:

1. OcHOBHBIE TOHATHS TEPMOJAUHAMUKH.

2. [ITlepsrrii 3akoH TepmomuHaMukd. [loHsATHE O TeruioBoM 3(deKTe, TEIIOTH 00pa3oBaHus,
TOpeHusi, pacTBOpEeHUs, pa30BbIX MpeBpalieHuid. 3akoH ['ecca. PacueTs! mo 3akony ['ecca.

3. BuusHME Temmeparyphl Ha TEIIIOBOM AP (eKT.



o

10.
11.
12.

13.

14.
15.
16.

17.

18.

19.

20.

21.

3akon Kupxroda. Pacuers TemoBeix a3ddexros mo 3akony Kupxroda.

BTopoii 3aKOH TEpMOAVHAMUKH.

TepmoauHaMuyeckue (GYHKUUH, XUMUYECKHHA MOTEHIMAN, OOIIME YCIOBHS PAaBHOBECHS
cucreM. Oueprusi ['mbG6ca u sHeprus ['enpbmronpiia Kak KpUTEpPHUH, ONPEACIISAIOIINE
HaIpPaBJICHUE U NPEAEI IPOTEKAHUS IPOLIECCOB B HEU30JIMPOBAHHBIX CUCTEMAX.

[TonsiTue o pa3oBoM paBHOBECHH, OCHOBHBIE omnpezaeneHus (ha3oBoro paBHoBecus. [IpaBuio
¢a3 ['nb6ca, ero npuMeHEHHE.

®dazoBoe paBHOBeECHE B OJTHOKOMIIOHEHTHBIX CUCTEMaX. YpaBHeHue
Knaysuyca-Knaneiipona, pacueTsl OCHOBaHHBIE Ha ’TOM ypaBHEHUE.

VYcnoBusi XUMUYECKOTO paBHOBECHA. 3aKOH JEHCTBYIOLIUX MacC (TEpMOIUHAMUYECKUN).
KoHcTaHTa XMMHUYECKOTIO paBHOBECHSI.

Bunbl koHCTaHT paBHOBecus. PaBHOBECHSI B T€TEPOT€HHBIX CUCTEMAX.

BnusiHue TemnepaTypsl Ha KOHCTAaHTY PaBHOBECHS.

Hanpapnenue peakiuii B 3aKpBITBIX CUCTEMaX. Y PaBHEHHE U30TEPMbl XUMUUYECKOM peakiuu
Bant-T'odda, ee mpaktuueckue NPUIIOKEHUS. YpaBHEHHUE H300apbI-U30XOPHI PEaKIUU.
MeTo/p1 pacueTa KOHCTaHThI PABHOBECHS.

[Tpasuio Jle-1llarenne, ero mpakTHueckoe MpuMeHeHne. BiusHue naBieHus Ha MOJIOKEHUE
paBHOBecHsl. PeanbHble ra3pl. OnucaHue peajabHbIX I'a30B C MCIOIb30BAaHUEM BUPUAIBHBIX
ypaBHeHuid. Temmeparypa boiinsa. Cmpicn BUpHAIBHBIX KO3(DPUIIMEHTOB. YpaBHCHHE
Ban-nep-Baansca. Dddexr [xoyns — Tommcona. Temmeparypa uHBepcuu. CoKnKeHHE
ra3os.

Omnpenenenue nousaTus “pactBop’”’. CrocoObl BIpaXKEHUS COCTaBa PaCTBOPOB.

Bnusinue pa3nuyabix pakTOpoB Ha PACTBOPHUMOCTb.

Monenu pacTBOpOB: UeaIbHbIC (COBEPILICHHBIC) U OECKOHEYHO pa30aBIeHHBIE PACTBOPHI, UX
OTJINYKE OT peaIbHbIX PACTBOPOB.

3akonsl Payns u ['enpu. [lapimanbHbie MOISIpHBIE BETUYUHBI, UX ONPECICHHE.

CaolicTBa pa30aBICHHBIX PacTBOPOB HE 3JIEKTPONNUTOB. [laBieHue mapa HaJ pacTBOPOM,
TeMIeparypa KUMeHus u 3amep3anusi. OCHOBHBIE MOHATHS XUMUYECKOW KMHETUKH.
CrnocoObl onpenenenus cKopocTH peakuuu. GopmanbHas KHHETHKAa TOMOTEHHBIX PEaKIUM.
3akoH aeWcTByromux macc. Ilopsaku peakuuil U UX MOJEKyJIspHOCTh. Peakiuu nepsoro,
BTOPOTO U N-TO NOpsIKOB. KuHeTnueckne ypaBHEHU ISl peaKUi Pa3IMYHbIX MOPSIKOB.
ITepuon nonynpeBpaiieHus. KoHCTaHTa CKOpPOCTH PEaKLMM, €€ CBOMCTBA, Pa3MEPHOCTH U
onpezneneHuss. Meroabl oOIpenencHus MNopsaka peakuud. lIoBepXHOCTHOE HaTSKEHHE,
METO/bI €0 U3MepeHus. AJcopOIus, OCHOBHBIE TIOJIOKEHUS M YpaBHEHHSI aZICOPOIIUH.
VpaBuenne ['nub6ca.YpapHenue @peitnaiuxa. YpaBHeHue JleHrmiopa. 3aBUCHUMOCTH
azcopOLUU OT TeMIEPATYpPHI.



IIpuaoxenne 2

OueHovHbIe cpeaCcTBA /1JIsl MPOBeAeHHUsI IPOMEKYTOUHOI aTTeCTAlNU

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

Ko
A WMHanKaTop KOCTUKEHNUS KOMIIETEHIIUN OueHouHblE CpecTBa
UH/IMKaTOpa
OIIK-1 Crnocoben pemarh 3aaa4d  NPO(PECCHOHANBHOM JEATENBHOCTH, TPUMEHSS METOAbl MOJEIMPOBAHUS, MaTeMaTHYECKOro aHalu3a,

CCTCCTBCHHOHAYYHBIC U O6H.I€I/IH)KeHepHBIC 3HaHUA

OIIK-1.1

I/ICHOJII)?;yeT C€CTCCTBCHHOHAYYHBIC 3aKOHBI 1
INpUHOUIIBI IIPpU PCHICHHHN IPAKTHYCCKHX
3aga4

HpHMepHLIC BOIIPOCHI K 3K3aMCHY:

1.
2.

o ok w

OCHOBHBIE TOHSTHS TEPMOJUHAMUKH.

IlepBorii 3akoH TepMoauHaMuku. [loHsTHE O TerIOBOM O>(QeKTe, TEmIoThI
o0Opa3oBaHMs, TOPCHHUS, paCTBOPEHUS, (Da30BBIX peBpalmieHnid. 3akoH ['ecca. PacueTsl
1o 3akony I'ecca.

Bnusiare Temrmiepatypsl Ha TEIUIOBOM 3P HEKT.

3akon Kupxroda. PacueTs! TemnoBsix 3¢ dextoB no 3akony Kupxroda.

BTopoli 3aKk0H TEpMOJIMHAMUKH.

Tepmonunamuyeckue (QyHKIWMM, XUMHYECKUHA TOTEHIMANT, OOIIME  YCIOBHS
paBHOBecHsl cucTeM. DHeprusi ['mb6bca u sHeprus ['enpMmronblia Kak KpUTEpHUH,
ONPEIEIAIONINE HAIIPABICHUE U MPEET IPOTEKAHNS IIPOLECCOB B HEU30JIUPOBAHHBIX
CUCTEMAX.

[lonsTre o ¢pa3oBOM paBHOBECHM, OCHOBHBIE ONpeeseHNs (a30BOr0 paBHOBECHSI.
[IpaBuio ¢a3 ['n66ca, ero npuMeHeHue.

da3zoBoe  paBHOBECME B  OJHOKOMIIOHEHTHBIX  CHCTEMax. Y paBHEHHUE
Knaysuyca-Knanelipona, pacyeTsl OCHOBaHHBIE Ha 3TOM ypaBHEHHE.

Ycnosus XUMHYECKOT O paBHOBECHSI. 3aKoH JNENCTBYIOINX Mmacc
(TepmoauHamMuueckuii). KoHcTaHTa XUMHUUYECKOTO paBHOBECHS.

10. BI/I)II)I KOHCTAHT paBHOBECHUA. PaBHOBecus B TCTCPOTrCHHBIX CUCTEMAX.




Kon

I/IH,I[I/IKaTOp JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

MHAMKATOpa

11. BuusHue TemnepaTypsl Ha KOHCTaHTY PaBHOBECHSI.

12. HampaBneHnue peakuuil B 3aKpBITBIX CHCTEMax. YpaBHEHUE M30TEPMbI XUMHUYECKON
peakuun  Bant-I'opda, ee  mpakruueckue — NPWIOKEHUS.  YPaBHEHHE
1300apbI-U30X0phI peakuu. MeTobl pacueTa KOHCTAHThl paBHOBECHSI.

13. TIlpaBuno Jle-lllatenbe, ero mpakTuueckoe NpUMeHEHWE. BiusHue naBiIcHUS Ha
I10JIO)KEHHUE PABHOBECHS.

14. Omnpenenenue noHsTHS “pacTBOp”’. CrIOCOOBI BBIPAXKEHHS COCTaBA PACTBOPOB.

15. BnmsHue paznuuHbIX (PaKTOPOB HA PACTBOPUMOCTD.

16. Mopenu pacTBOpPOB: HJICATbHBIE (COBEpPIICHHBIE) W OCCKOHEYHO pPa30aBIICHHBIC
PacTBOPBL, UX OTIIMYHE OT pealbHBIX PACTBOPOB.

17. 3axonsl Payns u 'enpu. [lapunanbHbeie MONISIpHBIC BETHUUHBI, UX OMpPEIEICHUE.

18. CsnoiicTBa pa30aBICHHBIX pACTBOPOB HE dIEKTpoauTOB. J[laBieHue mapa Hal
pacTBOpOM, TeMIEpaTypa KUICHUS U 3aMep3aHusl.

OIIK-1.2 Pemaer cranpapTHble mpodeccuoHalbHbIE | 3a1a9u IS CAMOCTOSTEIFHOTO PEIICHUS:

3a/la4l ¢ MPUMECHEHHEM OOIICMHKCHEPHBIX
3HaHUH

1./IBa rpamMa Bo3ayxa M300apHO HArpeBarOT OT HYJS 10 OJHOTrO Tpanyca llenbcus mpu
nasnenuu 1 atMocdepa. InotHocts Bosayxa mpu 0°C coctasnset 0,00129 r/cm®. Haiimute
paboTy paciupeHus.

2. Yemy paBHO W3MEHEHHE HHTPOIMHU MpH Iepexoie | Mois a3oTa M3 COCTOSHMUS,
COOTBETCTBYIOLLIETO ~ HOPMAJIbHBIM  YCJIOBHSM, B  COCTOSIHME, COOTBETCTBYIOIIEE
cTaHmapTHeIM ycnoBusM, ecnu Cp = 7/2 R. Oxapakrepusyiite crnocoObl mepenadyu
B3aWMHOTO BJIMSIHUSI aTOMOB B OPTaHUYECKUX MOJIEKYJIaX.

3. B ra3zosoii cmecu, cocrostei 3 CO, H.O, Ho u CO2 , rie xaxmoro raza ObUIO B3STO 110

OJIHOMY MOJIIO, TTPOTEKAET pPEaAKIUs CSdEFL2E< Y Yo moreii CO; B

coctostHUM paBHOBecHs paBHO 0,16. HaliTu KOHCTaHTY paBHOBECHS pEaKLUH.
4. Ilpu cuHTe3e amMmmuaka npotekaeT peakius: 3Har) + Nory = 2NH3(r. [Tpu 298 K mis sToi




Kon

I/IH,I[I/IKaTOp JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

MHAMKATOpa
peaxmun Kp = 6 + 10°, a Arl_gge\ud): - 46,1 xJlx/mMonb. OueHUTH TeMIleparypy, npu
KOTOPOI KOHCTaHTa PaBHOBECHs peakUuu OyJeT paBHa 1, mosiaras 4to TerioBol 3¢ dekr
MPAKTUYECKH HE 3aBUCUT OT TEMIEPATYPHI.

OIIK-1.3 [Ipumensier MeToAbl MOJENMPOBAHUS U | 3alaHUE HA PElIeHUe 3a1a4 13 TPOodeCCHOHATLHON 00JacTH (JOMaIIHee UHANBUIYaIbHOE

MaTEMaTU4eCKOro aHajau3a Uil pPelICHHS
3aa4  TEOPETUYECKOTr0 W  IPUKIIATHOTO
Xapakrepa

3a/1aHKe)
HUccaenoBanme 1

Jlnst peakuyy BBITIOJHUTD CIIEyIOLIee:
1.1.CocTaBuTh ypaBHEHHE 3aBUCHMOCTH OT TEMIIEPATYPhl BEIUMYHHBI TEIUIOBOTO (P deKTa
AH®; = f(T) u usmenenus suTponuu aS°: = f(T).
1.2.Beruncnuts BenuuuHbl  ACp, AH®: AS°;, aG°ru InKj npu HeckonbKkuX —TemmepaTtypax,
3HAUEHHS KOTOPBIX 33JalOTCSI TEMIIEPAaTYPHBIM HMHTEPBAIOM M IIarOM TEMIIEpaTyp.
[Tony4yeHHbIe 3HAUEHHSI HCIIOJIB3YIOTCS MPH TOCTPOCHNUHU TpaukoB B KoopanHaTax aACp—
T; AH = T; aS%: = T; aG° — T n InK, — 1/T.
1.3.ITone3ysich rpadukom InKp — 1/T , BeIBecTH npubiaMkeHHOe ypaBHeHue Buja InK, =
A/T+ B, rtne A, B—1nocTossHHBIE.
HUccaenoBanue 2
2.1. Wcnonb3ys mpasmwio a3 ['mbGOca, s paccMaTpuBaeMON CHCTEMBI OIPENEITUTH
Kom4ecTBa (a3, He3aBUCUMBIX KOMITOHEHTOB U YHCIIO CTETICHEH CBOOO/IBI.
2.2. OmpenenuTb BO3MOXHOE HalpaBiIeHHE MPOTEKaHUS UCCIEAYyEeMON peakuuu Hu
paBHOBECHBIN cocTaB Tra3oBoil ¢a3el npu aasnenun (klla) m temmeparype (K). Ipu
peLIeHUH 33714yl NCII0Ib30BATh BHIBEJCHHOE B CCIIEIOBAHUN 1 SMIIMpHUYECKOe ypaBHEHUE
InK,=A/T+B u nanuble 06 HCXOHOM COCTaBe Ta30BOM (ha3bl
2.3. YCTaHOBUTHb HampaBj€HHWE CMELICHHUS COCTOSIHMS PaBHOBECHsI paccMaTpuBaeMOn
CUCTEMBI TIPH:




Kon
AHAMUKATOpPa

I/IH,I[I/IKaTOp JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

a) YBEJIMUEHUU JaBJeHus (IIOCTOSIHHASI TEMIIEPATypa);
0) yBEJIMYEHUH TEMIIEPATYPHI (IOCTOSIHHOE JTaBJICHUE).




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

[lpomexxyrounast —arrectanus 10 JAucHMIUIMHE «DHU3MYecKas XUMHA»  BKIIOYACT
TEOPETUYECKHE BOTIPOCHI, O3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHUS 00yYArOIIMMUCS 3HAHUH, U
NPAaKTUYECKHE 3a/aHus, BBIABIIONIME CTENEHb C()OPMUPOBAHHOCTH YMEHUH W BIaJCHHIA,
IpOBOIUTCA B (hOpME IK3aMeHa.

DK3aMeH M0 JaHHOW NWCIHIUIMHE TMPOBOAMUTCS B YCTHOH (opMe MO 3K3aMEHAIMOHHBIM
Ouieram, KaXXJIblil U3 KOTOPBIX BKJIIOUAET 2 TEOPETUUECKUX BOIPOCA U 33]a4a.

Iloxazarenu u KPUTCPHUHA OLICHUBAHUA IK3aMEHaA:

— Ha OLICEHKY «OTJHYHO» (5 0amioB) — oOy4arouiuiicss 1eMOHCTPUPYET BBICOKHMI YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CUCTEMAaTHMYeCKoe U TIy0OKoe 3HaHue
yueOHOro Marepuasga, CBOOOJHO BBIMOJHSIET MPAKTUUYECKHE 3aJlaHus, CBOOOJIHO ONEpUPYET
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYalUsIX MOBBIIIICHHOW CIIOKHOCTH.

— Ha OIIEHKY «xopomo» (4 Oamna) — oOyyarouiuiicss AEMOHCTPUPYET CpPEIHUN YPOBEHb
c()OPMUPOBAHHOCTH KOMITCTEHII: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTEIIbHBIC OIMOKH, HETOYHOCTH, 3aTPYJHCHHUS IIPU aHATUTHYSCKUX OTEPAIIUSX, IEPEHOCE
3HAHWI U YMEHU Ha HOBBIC, HECTAH/IAPTHBIC CHUTYaIUH.

— Ha OIIEHKY «y/0BJIETBOPUTEJbHO» (3 Oamia) — oOyJarouuics 1eMOHCTPUPYET TOPOTOBBIN
ypOBEHb CHOPMUPOBAHHOCTH KOMITETEHITHI: B X0JI¢ KOHTPOJIBHBIX MEPOIPHUITHIA JOITYCKAIOTCS
OIIMOKH, MPOSBISIETCS OTCYTCTBUE OTACIBHBIX 3HAHWW, yYMEHHH, HABBIKOB, OOydYarommucs
HCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUS MPU OIICPHUPOBAHUN 3HAHUAMHU U YMCHUAMH IIPU UX
NIEPEHOCE HAa HOBBIC CUTYAIIHH.

— Ha OIIEHKY «HEeYA0BJIEeTBOPUTEILHOY (2 6aia) — 00yJaromuics JeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro Matepuana, JI0IMyCKaeT CyleCTBEHHbIE OIUOKH, HE MOXKET MOKa3aTh
MHTEJJICKTYalbHbIe HABBIKM PEIIEHUS POCTHIX 3a/1ad.

— Ha OLICHKY «HeyI0BJeTBOPUTEJbHO» (1 0amn) — o0yyaronuiicst He MOXKeT MOKa3aTh 3HAHUS
Ha YpPOBHE BOCHpPOM3BEIEHHUS U OOBSACHEHHS HHPOpMAIMM, HE MOXET IoKa3aTh
MHTEJJIEKTYaJIbHbIE HABBIKM PEIEHUS IPOCTHIX 3a/a4.



