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JIner akryaauszanuu padoueil mporpaMmbl

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

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yuyeOHOM rofy Ha 3acejaHuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2026 - 2027
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTauTypriud U XHMHYECKAX TEXHOJIOTUI

[Iporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peamsanuu B 2027 - 2028
y4eOHOM ro1y Ha 3aceqaHuu Kapeapbl MeTauTypruu ¥ XUMHYECKHX TEXHOIOT Ui

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu kapeapbl MeTauTyprud ¥ XMMHUYECKHX TEXHOIOT Ui

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

HNucuunnuna @usnyeckas XUMHUS BXOAUT B 00s3aTeNbyl0 4YacTh Y4eOHOro IjiaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
c(OpMUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

Marematuka

OO01as 1 HeOpraHUYeCcKask XUMUs

®dusuka

3Hanus (YMEHUS, BIAJICHUS), MOTYICHHBIC TIPH M3yYECHUU TAHHOW AWCIUTLIMHBI OyIyT
HEOOXOUMBI IJIS1 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

MeTo/1b1 MCCIIeIOBAHUS MAaTEPUATIOB U IIPOIIECCOB

MopenupoBaHue NpoIeccoB U 00bEKTOB B METAJLUTYprUU

OCHOBBI TUTEHHOTO MMPOU3BOICTBA

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) U IJIAHUPYeMble Pe3yJIbTAThI 00yUeHu st

B pesynbrate ocBoeHHS AUCHUIUTUHBI (MOIyss) «DPu3ndeckas XUMUS) 00YJarOIUiics
JIOJDKEH 0071a/1aTh CIISAYIOUIMMU KOMIIETeHLIUAMU:

Kon nanukaTopa WNHaukaTop TOCTHKEHUS KOMIIETCHITUN

OIIK-1 CmnocoGeH pemaTs 3aaaydl Mpo(EecCHOHANBHOM AESATETbHOCTH, MPUMEHSSI METOJIbI
MOJICIUPOBAHUS, MATEMATHIECKOTO aHAJIN3a, €CTEeCTBEHHOHAYYHBIC M OOIIEUH)KEHEPHBIE 3HAHUS

OIIK-1.1 Hcnonp3yeT ecTeCTBEHHOHAYYHBIE 3aKOHBI M IPHUHLMIBI NIPH PELICHUN
MIPaKTUYECKHX 3a1a4

OIIK-1.2 Pemaer crangaptHele mpodeccuoHalbHbIE 3aJaud ¢ [PUMEHEHHEM
O0IIEMH)XEHEPHBIX 3HAHUI

OIIK-1.3 [Ipumensier METOABl MOJENMPOBAHMS W MAaTEMaTHYECKOro aHalu3a AJs
pelIeHus 3a7a4 TEOPETUYECKOT0 U MPUKJIAIHOTO 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;

— BHeayiuTopHas — 2,9 akaJi. 4acos;

— caMocTosiTenbHas pabora — 122,4 akan. 4acos;
— B (hopMe MpakTUIECKOi moaroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dDopMa aTTCCTalluH - OK3aMCH

AynutopHas 3 s
KOHTAKTHasi paboTa E £ dopMa TeKyIIero
s X Bu KOHTPOJIS
Paznen/ Tema g | (Baxan wacax) = A . p Kon
> 3 © | camocrosarensHON YCIIEBAEMOCTH U
JIACIMTUTHHBI R £ . KOMITETCHIIUH
0 & paboThI IIPOMEKYTOYHOH
na6. | mpaxr. [ €8
Tlex. . 1 28 aTTecTaluu
3aH. | 3aH. | QU &
1. Pazmen 1. Ilpeamer wu
METOIBl, TOHATHS W 3aJayd
(hu3nIEeCKOl XUMHUH.
Pabora ¢
oubnnorpaguuec
KUM
MaTrepuaaamu,
BbInonHeHue PI'P Y CTHBI OIDOC
1.1 XumMuueckas Nel BLInonHerne ’ OIIK-1.1,
tepMonuHaMuka. 3akonsl| 2 [ 0,5 20 | «Tepmonunamuye o OIIK-1.2,
. 71a00paTOpHOH paboTHI
TEPMOIUHAMUKH. CKHUil aHAITN3 No 1 OIlK-1.3
XUMHYECKUX -
peaKLuii»
[Noaroroska k
nabopaTopHO
padote Nel.
HWroro no pazaeny 0,5 20
2. Pazmen 2. Xumuueckoe Hu
(a3oBoe paBHOBECHE.
2.1 Koncranra
PaboTa ¢
XHUMHYECKOTO PABHOBECHSL.
VYpaBHeHue H30TEPMBI Oubmorpadriee
XI/II)MI/IquKOﬁ eaKII_)[I/H/I KUM VYerHbii onpoc, OIlK-1.1,
Pazosoe aBHOBI; . ]; 2 1 2 40 MaTepuanamu. | abopatopHas pabora | OIIK-1.2,
P ITogroroBka k Ne 2. OIIK-1.3
OTHOKOMIIOHEHTHBIX N
nabopaTopHO
cucremax. YpaBHeHue
o pabote No2.
Kuay3uyca-Knaneiipona.
HWroro no pazaeny 1 2 40
3. Pasnen 3.
Tepmoaunamuueckass — Teopus
PacTBOPOB.
3.1 CnocoObl BbIpakeHHS
cocTaBa PacTBOPOB.
Mopenu pacTBOpPOB. Pabota ¢ Ortyer o OIIK-1.1,
3akonel Payns w Tenpu.| 2 | 0,5 2 20 | oubmmorpaduuec |madoparopHoit padore [ OIIK-1.2,
ITaprpaneHeie  MOJSIpHBIE KUM MaTepuanaMu Ne 1l OIIK-1.3
BEJTNYUHBI, 174
orpeJiesiCHHE.
Wroro no pazneny 0,5 2 20
4, Paspmen 4. Xwumuueckas

KHMHCTHKA.




4.1 ®opmanbHas KUHETHKA

TOMOT'CHHBIX peakuuii. Pabora ¢ OtueT 1o OIIK-1.1,
3aKoH JIeHCTBYONIMX Macc. 20 | 6ubnuorpaduuec | madboparopnoii padore [ OIIK-1.2,
Iopsinkn peakuuii U HX KnM MaTepuaizamu | Ne 2, yCTHEIN ompoc. OIIK-1.3
MOJIEKYJISIPHOCTb.
HUroro no pazaeny 20
5. Pazgen 5. IloBepXHOCTHbIE
SIBJICHHSI.
ANCODGLII P Pabora ¢ 3ammuTa PI'P Nel OIIK-1.1,

JICOPOIIHH. 22,4 | oubnuorpaduuec |«Tepmomunamuueckuii| OITK-1.2,
YpaBHeHue I'u60ca.

N KMM MaTepuaslaMH | aHaJIU3 XUMHUYECKUX OIIK-1.3
VYpaBuenue DpeiHpmXa. o
peakIuiiy

Ypasuenne Jlearmiopa.
HUroro no pazaeny 22,4
Hroro 3a cemecTp 122,4 9K3aMeH
Hroro no aucumruinye 122,4 JK3aMeH




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 HOpsAMYH0  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 TPAIUIIMOHHBIX 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: 3MeKTpOHHBIA. - MMeercss medyaTHBIN

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. Xumudeckasi KHHETHKA M aJCOPOIIHsI: METO. YKa3aHUs ISl CTYJACHTOB 10 JUCIUTUIMHE
"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 : 3IeKTpOHHBbIA. - CBEICHUS TOCTYITHBI
taxke Ha CD-ROM.

2.IToBepxHOCTHBIE siBICHUS. AncopOums : yueOHoe mocobue / A. H. Cmupnos, H. 1O.
Cgeu-aukoBa, C. B. IOnuna, 3. B. Monpauna ; 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. - Tekcr : anekrponnsiid. - 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) MeToaunyeckue ykasaHus:

1. JTabopaTopHbIi MPAKTHKYM 110 (PU3UIECKON XUMHH : YIeOHO-METOInYECcKoe mocodue /
A. H. Cmupnos, H. O. 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 : 3neKTpoHHBIH. - CBEICHHS OCTYITHBI
takke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecneuenne

HaunmenoBanue o
1o Ne morosopa Cpoxk neficTBuUS JTULEH3UN
7Zip CcBOOOJIHO 0eCCpOUHO
FAR Manager |cBoOoaHO 06eccpoyHO
Bpaysep Yandex|cBo6otHo 06eccpoyHO
IIpodeccnonanbubie 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIC CHCTEMbI
HasBanue xypca Cchblika
DnekTpoHHbIe pecypcbl ondarorexu MI'TVY |https://magtu.informsystema.ru/Marc.html?local
nMm. ['.1. HocoBa e=ru

ITouckoBas cucrema Axagemus Google

(Google Scholar)

Hamnuonanbuas

uHpopMmarmonHo-ananutuueckas cucrema|URL: https://elibrary.ru/project_risc.asp

— Poccuiickuii HHJICKC Hay4HOI'0
9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTLIHHBI (MOLYJIs1)

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

MaTCpI/IaJ'IBHO-TCXHI/ILICCKOC obecrneucHUe JUCITUITIIIMHBI BKIIFOYACT:


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 IPOBEICHUS 3aHATUHN JIEKIIHOHHOTO TUIIA OCHAIIIEHA!

- TEXHUYECKMMH CPEJICTBAMU OOYUEHMs, CIyXallUMH JUIsl MpeACTaBIeHUs y4eOHOH
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. YueOHas ayauToOpus [Uld IpPOBEAEHUS J1abOpaTOpHBIX 3aHATHH «JlabopaTopus
¢du3nUecKoil XUMUM» OCHAIIEHA TAOOPaTOPHBIM 000pYI0BAHUEM:

- J1abopaTtopHOe 000pynoBaHHE (yCTAaHOBKA AJIS ONPEAEICHUE MHTErpaJbHON TEIIOTHI
pacTBOpEHUs COJIH;

yCTaHOBKa JJIs1 onpeAenaeHus ko3 duimenTa pacrpeieneHus);

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

3. YuebHas ayquTopus Ui IPYIIOBBIX U MHAWBUAYAJIBHBIX KOHCYJIbTAllUH, TEKYIIETO
KOHTPOJIS ¥ IPOMEKYTOUHOM aTTECTallMy OCHAIICHA!

- KOMIIBIOTEpHO# TexHUKOi#1 ¢ makerom MS Office, ¢ moaxmouennem k cetn «HTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPEly YHUBEPCUTETA,

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

4. [TomenieHue 1isi CAMOCTOSITEILHOM PabOThI OCHAIIICHO:

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

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

5. Tlomemenune pansi XpaHeHHss W NPOMUIAKTUYECKOTO OOCTYXHBaHHUA y4eOHOTO
000pyI0BaHUS OCHALIECHO:

- CHIeMaIM3UPOBAHHON MEOEIIbIO: CTeITaXKaMHU JJIs XpaHEHHs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMHU JJIsl PEMOHTA y4eOHOIro 000py10BaHMS;

- mkadamu I XpaHeHus yueOHO-METOAMYECKON TOKYMEHTAIUY 1 MaTEPUAIOB.



Ipuioxkenne 1
6 YueOHO-MeTOoaHUYeCKOe o0ecneyeHne caMoOCTOATEIbHOI padoThl 00y4aloIuXCs

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

CamocrostenbHas pabora mo aucuuiuinHe «®Du3nueckas XHMUsS», HalpaBlIeHHas Ha
yriryOeHue 1 3aKkperieHue 3HaHUH CTYIEHTa, Ha pa3BUTHE MPAKTHUSCKUX YMEHUH, BKIIIOYAET B
cels cremyronye BUabl padboT:

- paboTa C JEKIMOHHBIM MaTepHaJIOM;

- U3y4YCHUE TEM, BBIHECEHHBIX Ha CAMOCTOSITEIILHYIO IIPOPAOOTKY;
- BBIIIOJIHEHHUE JOMAITHUX WHANBUAYAIbHBIX 3a/laHUH;

- IOJITOTOBKA K JJa00paTOpHBIM paboTam;

- HOATOTOBKA K IK3aMEHY.

Ilepeuens nabopamophvix pabom

1. Omnpenenenue MHTErPaNbHOM TEIIOTHI PACTBOPEHUS COJIN
2. Tperuii KOMIOHEHT B JIBYXCJIOWHOM KHUIKOCTH

JOMAIIHEE PACYHETHO-TPA®OUYECKOE 3AJJAHUE Nel
«TepMoauHaMHYeCKUH aHAJIU3 XMMHUYECKHUX PeaKIHii»
HccnenoBanue 1
Jlis peakliuy BBIIOJIHUTD CIIEAYIOIIEE:
1.1.CocTaBuTh ypaBHEHHE 3aBHCHUMOCTH OT TEMIIEPaTyphl BEJIMYHHBI TEIII0BOTO 3 dexra AH; =
f(T) u usmenenus surporuu AS°; = f(T).
1.2.Borancnute BennuuHbl  ACp, AH®r | aS°:;, AG°: m InK, npu Heckonmpkux Temmeparypax,
3HAYeHHS KOTOPBIX 3a/Ial0TCS TEMIIEPAaTyYpPHBIM HHTEPBAJIOM U IIaroMm Temreparyp. [loixydenHsie
3HAYEeHUs MCIIOJIB3YIOTCS IpH MocTpoeHUH rpadukoB B koopanHaTax ACp—T; aHr—T; aS%:—T,;
AG°% — T u InK, — UT.
1.3.Iloas3ysce rpadgukom InKp — 1/T , BeiBecT npudamxenHoe ypapHenue suja InK, = A/T + B,
rae A, B — nocrosiHHbIe.

HccaenoBanue 2

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

2.2. Onpenenutbh BO3MOKHOE HAIIPABIIEHUE MTPOTEKAHUS MUCCIEAYEMOM PEAKIIMN U PaBHOBECHBIN
coctaB razooil ¢as3sl npu pgasnenun (klla) m temmneparype (K). Ilpu pemenun 3amauu
UCITOJIb30BaTh BBIBEIEHHOE B HccienoBaHuu 1 smnupuyeckoe ypaBHeHue InKpy=A/T+B wu
JTaHHbIe 00 UCXOTHOM COCTaBe ra3oBoil (a3bl

2.3. YCTaHOBHUTH HaIlpaBJIEHUE CMEIIECHUSI COCTOSIHUS PAaBHOBECHS PACCMaTPUBAEMOM CHCTEMBI
pU:

a) yBEJIMUEHUU J1aBlieHUs (MIOCTOSIHHAS TEMIIEpATypa);

0) yBeIMUEHUH TeMIepaTypbl (IOCTOSIHHOE JJaBJICHUE).

Cnucok 6onpocoe onsa ycmnozo onpoca:

1. OcHOBHBIE MOHATHS TEPMOJUHAMUKHU.

2. [ITlepsrrii 3akoH TepmomuHaMukd. [loHsATHE O TeruioBoM 3(deKTe, TEIIOTH 00pa3oBaHus,
TOpeHusi, pacTBOpeHUs, pa3oBbIX MpeBpalieHuid. 3akoH ['ecca. PacueTs! mo 3akony ['ecca.

3. BuusHME Temmeparyphl Ha TEII0BOH 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 aelcTByromux macc. Ilopsaku peakuuii U UX MOJEKYJIIpHOCTh. Peakiuu nepsoro,
BTOPOTO U N-TO NOpsIKOB. KuHeTnueckne ypaBHEHU ISl peaKUi Pa3IMYHbIX MOPSIKOB.
ITepuon nonynpeBpaiieHus. KoHCTaHTa CKOpPOCTH PEaKLMM, €€ CBONCTBA, Pa3MEPHOCTH U
onpezeneHus. Meroapl onpenencHus MNopsaka peakuud. [IoBEpXHOCTHOE HATSKEHUE,
METO/bI €0 U3MepeHus. AJcopOIus, OCHOBHBIE TIOJIOKEHUS M YpaBHEHHSI aZICOPOIIUH.
VpaBuenne ['nu06ca.YpaBHenue O@peitnmmxa. YpaBHenue JleHrmiopa. 3aBUCHUMOCTH
azcopOLUU OT TeMIEPATYpPHI.



IIpuaoxenne 2

OueHovHbIe cpeaCcTBA /JIsl MPOBeAeHHs POMEKYTOUHON aTTeCTAlNU

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

Kon

WNHaukaTop AOCTUKEHUS KOMIIETEHIIMU
WHJIUKaTopa

O1eHOYHEIE cpe€acTBa

OIIK-1 CmoocobeHn pemarts 3amadu  MpodeccCHOHATBEHOMI
€CTECTBEHHOHAYYHBIC M OOIICHH)KCHEPHBIC 3HAHHS

ACATCIIBHOCTHU, MNPUMCHAA MCTOAbI MOACIUPOBAHUA, MATCMATHYCCKOI'O aHalinu3a,

OIIK-1.1 Hcnons3yer ecTeCTBEHHOHAYYHBIE 3aKOHBI U
OPUHLUIBl TPU  PEIIEHUH IMPAKTHUYECKUX
3a1a4

IIpumepHBIe BOIIPOCHI K 9K3aMEHY:

1.
2.

o Uk w

10.
11.
12.

OCHOBHbBIE NOHSATHUS TEPMOJUHAMUKH.

IlepBbrii 3akoH TepMmoauHamMuku. [loHsTHE O TerIoBOM O>(QeKTe, TEmIoThI
o0Opa3oBaHMs, TOPEHUS, paCTBOpPEHUS, (ha30BbIX MpeBpaieHuil. 3akoH ['ecca. Pacuetsr
1o 3akony I'ecca.

Brnusinue TemnepaTypsl Ha TeT10BOM 3 (eEKT.

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

Bropoii 3ak0H TepMOIMHAMUKH.

Tepmonunamuyeckue (QyHKUIMM, XUMHYECKUH TOTEHIMA, OOLIMEe  YCIOBHS
paBHOBecust cucteM. OHeprus I'm60ca m sHeprus ['enmpmrosblia Kak KpUTEpUH,
ONPEEIAIONINE HAIIPABICHUE U MPEET IPOTEKAHNS IIPOLECCOB B HEN30JUPOBAHHBIX
cucreMax.

[lonsTe o ¢pa3oBOM paBHOBECHM, OCHOBHBIE ONpeeseHNs (a30BOro0 paBHOBECHSI.
IIpaBuio ¢a3 'n60ca, ero npuMeHeHue.

dazoBoe  paBHOBECME€ B  OJHOKOMIIOHEHTHBIX  CHCTEMax.  YpaBHEHHUE
Knaysuyca-Knaneiipona, pacyeTsl OCHOBaHHBIE Ha 3TOM ypaBHEHHE.
VYcnoBus XUMHUYECKOTO paBHOBECHS. 3aKoH JENCTBYIOINX Mmacc

(TepmonmHamudeckuii). KoHcTaHTa XUMHUYECKOTO PABHOBECHSI.

Bupl koHCTaHT paBHOBecHs. PaBHOBECHS B TETEPOT€HHBIX CUCTEMAX.

BnusiHue TemniepaTypbl HA KOHCTaHTY PaBHOBECHS.

Hanpasnenue peakiuii B 3aKpbITBIX CHCTEMax. Y paBHEHHE M30TEPMbl XMMUUYECKOI
peakiiuu ~ Bant-T'oddda, €€  NPAaKTUYECKHE  NPWIOKEHHS.  YPABHEHHE




Kon
AHAMUKATOpPa

I/IH,I[I/IKaTOp JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

1300apbI-U30X0pbI peakui. MeToabl pacueTa KOHCTaHThl PABHOBECHUS.

13. TIlpaBuno Jle-lllaTense, ero mpakTHyeckoe NpUMEHEHHe. BiusHue naBiieHUs Ha
MI0JIO’KEHUE PABHOBECHS.

14. Omnpenenenue nousTHS “pacTBOp”’. CrIOCOOBI BBIPAKEHHS COCTaBA PACTBOPOB.

15. BnusHue pazanuHbIX (AKTOPOB Ha PACTBOPUMOCTbD.

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

17. 3axons! Payns u I'enpu. [lapunanbHbie MOJISIpHBIE BETUUHUHBI, UX OIIPEIEICHHE.

18. CaoiictBa pa30aBIEHHBIX PAacTBOPOB HE 3JEKTPOJUTOB. JlaBieHue mnapa Haj
pacTBOpOM, TEMIEpATypa KUIIEHUS U 3aMep3aHusl.

OIIK-1.2

Pemraer cranpmaptHble TNpodeccHOHaTbHBIC
3a/1a4d ¢ MPUMEHEHHUEM OOIIECHHKCHEPHBIX
3HAHUH

3amauu 17151 CaMOCTOSITEIHHOTO PEIICHUS:

1./lBa rpaMMa BO31yXa M300apHO HArpeBarOT OT HYJIS JO OJHOro rpamayca Llembcus mpu
nasnennu 1 armocdepa. ITnotHOCTS Bo3ayxa npu 0°C cocrapmser 0,00129 r/em®. Haitmure
paboTy pacmupeHusl.

2. YeMy paBHO HW3MEHEHHE SHTPOIMU TpU Tepexone | Moiisi a30Ta M3 COCTOSHUS,
COOTBETCTBYIOIIIETO HOPMAJIBHBIM  yCJOBHUSM, B  COCTOSIHHE, COOTBETCTBYIOIICE
cTaHmapTHeIM ycnoBusM, ecnu Cp = 7/2 R. Oxapakrepusyiite crnocoObl mepenadyu
B3aMMHOT'O BIUSHHUS aTOMOB B OPraHUYECKIX MOJIEKYIax.

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

OIHOMY MOJIIO, TpoTeKaeT peakimsi o RGPS Yncio moneit CO; B

cocTossHUM paBHOBecHs paBHO 0,16. HaiiTu kOHCTaHTy paBHOBECHS PEAKLIUH.
4. ITpu cunaTe3e ammuaka nporekaet peakiust: 3How) + Nog) = 2NH3 (). [pu 298 K st aToi
peakimn Kp = 6 « 10°, a & Hggm )= - 46,1 x/[x/Monb. OueHuTh Temneparypy, Mmpu

KOTOPOW KOHCTaHTa PaBHOBECHs peaklnu OyaeT paBHa 1, mojaras 4yTo TerioBoi r3hdext
MPAKTUYECKHU HE 3aBUCUT OT TEMIEPATYPBHI.

OIIK-1.3

[lpumeHsieT MeTonbl MOJACITHPOBAHHS |
MaTeMaTH4eCKOro aHajau3a Ui pPeHICHHS
3a7a4 TEOPETUYECKOT0 W  IPUKIIATHOTO
Xapakrepa

3ajannie Ha perieHue 3a1ad u3 mpohecCHOHaNbHON 001acTH (JIOMAaIlHEee WHINBUIYAIBHOE
3aJIaHNE)




Kon
AHAMUKATOpPa

I/IH,I[I/IKaTOp JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

HUccaenosanme 1

JUis peakiuy BBIIOJHUTD CIICAYIOLIEE:
1.1.CocTaBuTh ypaBHEHHE 3aBUCUMOCTH OT TeMIIEPATyphl BEIMYHHBI TEIIOBOTO 3 dekra
AH®:= {(T) u usmenenus sutporuu AS°; = f(T).
1.2.Beruncnuts BenuuuHbl  ACp, AH®: AS°r, AG°ru InK npu HeckonbKUX —TemmepaTtypax,
3HAYEHUS] KOTOPBIX 3aJal0TCSl TEMIIEPaTypHbBIM HHTEPBAJIOM U LIaroM TEMIIEpaTyp.
[Tony4yeHHble 3HaUEHHSI UCIIOJIB3YIOTCS NPU OCTPOEHUHU IpauKoB B KoopanHaTax aACp—
T; aAH: —T; AS° —T; AG° — T u InK, — 1/T.
1.3.Tonme3ysich rpaduxom InKp — 1/T , BeiBecTn npubiamkeHHoe ypaBHeHue Buna InK, =
A/T +B, rne A, B—mocrosHHbIE.
HUccaenoBanue 2
2.1. Hcnons3ys npaBwio (a3 I'mbGbca, g paccmMaTpuBaeMoOil CHUCTEMbI ONpEAEIUTh
KoJm4ecTBa (a3, He3aBUCUMBIX KOMIIOHEHTOB M YUCIIO CTETICHEH CBOOOIBI.
2.2. OmnpenenuTh BO3MOXKHOE HAalpaBI€HUE MPOTEKaHHWs MCCIENyeMOl peakuuu u
pPaBHOBECHBIN cocTaB Ta3oBoil ¢a3el mpu maenenun (klla) m Temmeparype (K). Ipm
pEILIEHNN 3a7a4 UCIIO0Ib30BaTh BBIBEICHHOE B UCCIIEN0BAHUN | SOMIIMPUYECKOE ypaBHEHUE
InK,=A/T+B u nannsie 00 UCXOAHOM cocTaBe Ia30BoM (ha3bl
2.3. YcTaHOBUTH HAalpaBICHUE CMELIEHUS COCTOSHUS DPABHOBECHUS pPacCMaTpUBAEMOU
CUCTEMBI IIPHU:
a) YBEJTMUYEHUH JIaBJIE€HUS (TOCTOSIHHAS TEMIIEpATypa);
0) yBeJIMYEHUH TEMIEPATYPHI (TIOCTOSHHOE JTaBJICHHE).




0) Ilopsimnoxk mnpoBedeHUS TNPOMEKYTOUHON AaTTeCTAllMH, IOKA3aTeJM MW KPUTEPHH
OLlCHUBAHMUSL:

[lpomexxyrounast —arrectanus 10 JAucHMIUIMHE «DHU3MYecKas XUMHA»  BKIIOYACT
TEOPETUYECKHE BOTIPOCHI, O3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHUS 00YYaIOIIUMUCS 3HAHUH, U
NPaKTUYECKHE 3a/aHusl, BBIABISIONIME CTENEHb CPOPMHUPOBAHHOCTH YMEHUN W BIaJCHUM,
IpOBOIUTCA B (hOpME IK3aMeHa.

DK3aMeH M0 JAHHOW NIUCIMIUIMHE IMPOBOAUTCS B YCTHOH ¢opMme MO SK3aMEHAIMOHHBIM
Ouieram, KaXXJIblil U3 KOTOPBIX BKJIIOUAET 2 TEOPETUUECKUX BOIPOCA U 33]a4a.

Iloxazarenu u KPUTCPHUHA OLICHUBAHUA IK3aMEHaA:

— Ha OLIGHKY «OTJHYHO» (5 0ayuioB) — o0y4arouiuiicsi I1eMOHCTPUPYET BBICOKHMI YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CUCTEMAaTHMYeCKoe U TIy0OKoe 3HaHue
yueOHOro Marepuasna, CBOOOJHO BBHIMOJHSET MPAKTUYECKHE 3a/laHus, CBOOOIHO ONEpUpYEeT
3HAHUSIMU, YMEHUSIMU, TPUMEHSET WX B CUTYAIUSIX MOBBIIIEHHOMN CIIOKHOCTH.

— Ha OICHKY «Xxopomo» (4 Oamna) — oOy4aroluiics JEMOHCTPHUPYET CPEAHHM YPOBEHb
c()OPMUPOBAHHOCTH KOMITCTEHII: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTEIIbHBIC OINOKN, HETOYHOCTH, 3aTPYJHCHUS IMPU AaHATUTHYECKHUX OIEPAIHsIX, IIEPEHOCE
3HAHWI U YMEHU Ha HOBBIC, HECTAH/IAPTHBIC CHUTYaIUH.

— Ha OIIEHKY «y/0BJIETBOPUTEJbHO» (3 Oamia) — oOyJarouuics 1eMOHCTPUPYET TOPOTOBBIN
ypOBEHb CHOPMUPOBAHHOCTH KOMITETECHIIUI: B X0JI¢ KOHTPOJBHBIX MEPOIPHUATHIA JOITYCKAIOTCS
OIIMOKH, TPOSBISIETCS OTCYTCTBUE OTACIBHBIX 3HAHWN, YMEHHH, HAaBBIKOB, OOyYaromIMKCS
HCIBITBIBACT 3HAYWUTCIIBHBIC 3aTPYAHCHUS MPU ONCPHUPOBAHUU 3HAHUAMHU U YMCHUAMH IIPU UX
MEePEeHOCe Ha HOBBIE CUTYAIIUU.

— Ha OIIEHKY «HEeYA0BJIeTBOPUTEIbHO) (2 6aiia) — 00yJaromuics IEMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro Matepuana, JI0IMyCKaeT CyleCTBEHHbIE OIUOKH, HE MOXKET MOKa3aTh
MHTEJJICKTYalbHbIe HABBIKM PEIISHUS MPOCTHIX 3a/1ad.

— Ha OLICHKY «HeY/JA0BJIeTBOPUTEILHO» (1 6ayn) — oOyJaronuiicss He MOXKET TTOKa3aTh 3HAHUS
Ha YpOBHE BOCHPOM3BEIACHUS U OO0BsICHEHHWs HHPOPMAIMKM, HE MOXET IO0Ka3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PEIIEHUS IPOCTHIX 3a/1a4.



