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PaGouas nporpamma cocrasiena Ha ocHose @I'OC BO - 6akanaBpuart no Hanpas/IeHUIO
noxrotosky 18.03.01 Xumudeckas Texnonorus (npuka3s MunoGpuayxku Pocenn ot 07.08.2020 r.
Ne 922)

PaGouas mporpaMma paccMOTpeHa H on00peHa Ha 3acea aenpel Metautyprau u
XUMHYECKHX TEXHOJIOTHH
17.01.2022, mpoTtoxoin Ne 4
3aB. kadenpoii A.C. XapueHko

PaGouas mporpaMma 0400peHa METOIMUECKOH KOMUCCHEH NMMuM
15.02.2022 r. mpoToko Ne 6 s
[pencenarensb A.C. CaBHHOB

PaGouast mporpamMma coCTaBjIeHa: /\ 7%/
nonenT kapeapsl MuXT, kaH/. TEXH. HAYK H.}O.Cseunukosa
(/ O

Penen3eHr: /_%
3aB. kadeapoii [IDuBXK]I, kaua. TeXH. HayK _ < = JO.Ilepstunckui




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 . 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 1. 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 1. Ne
3aB. kadeapoii A.C. XapueHko




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

JOCTUKECHHE BO3MOXKHOCTH OIHCHIBATh BPEMEHHOMU X0JT XUMHYECKUX
(U3UKO-XMMHYECKUX TIPOIIECCOB HA OCHOBE WCXOJHBIX CBOWCTB CHUCTEM M BEIIECTB HX
COCTaBJISIFOLIUX, a TAKKE KOHEUHBIN Pe3yabTaT COOTBETCTBYIOIIUX MPOLIECCOB.

2 MecTo THCHHUIIMHBI (MOYJIfAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Hucnummuaa Du3nyeckass XUMHUS BXOAUT B 00s3aTeNbyl0 YacTh Y4eOHOro IjIaHa
00pa3oBaTesbHOI MPOrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ PAKTUK:

OO01as 1 HeOpraHUYeCcKask XUMUs

3Hanus (YMEHUS, BIAJICHUs), MOTYICHHBIE TPH M3yYECHUW JAHHOW AUCIUILIMHBI OyIyT
HEOOXOUMBI 17151 U3YUCHUS] AUCIUILITNH/PAKTHK:

XUMHUYECKasi TEXHOJIOTHS TOIUIMBA U YIIIEPOAHBIX MaTepUaIoB

3 Komnerenuun ody4aromierocs, popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHust

B pesynbrate ocBoeHHMS AUCHUIUTUHBI (MOIyssl) «DPu3ndeckas XUMUS» 00yJarOUuiics
JIOJDKEH 0071a/1aTh CIISAYIOUIMMU KOMIIETEeHLIUAMU:

Kon nanukaTopa WNHnukaTop TOCTHKEHUS KOMIIETCHITUN

OIIK-2 CrnocobeH wuCHoJb30BaTh MaTeMaTH4eckue, (Qusnueckue, (U3HMKO-XUMHYCCKHE,
XAMHYECKHE METO/IBI JIJIs PEIIeHUs 33124 TPOPECCUOHAILHOM IeITEIbHOCTH

OIlK-2.1 Hcnonp3yer  Matemarmdeckue,  (usmueckue,  (QUINKO-XMMUYECKHE,
XUMHUYECKHE  METOAbl Ul  pelleHus 3agad  IpodecCHOoHaIbHON
JESITeTbHOCTH

OIIK-2.2 BreiOupaer  MaremaTHueckue, ¢buznueckue, ($U3UKO-XMMHUYECKUE,

XUMHUYCCKUC MCETOJbI JJIA pelICHuAd 3aaad HpO(i)CCCHOH&HBHOfI
JCATCIIBHOCTH




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

YUCJIC:

— KOHTaKTHas paborta — 162,9 akan. 4acos:
—ayaurtopHas — 157 akan. 4acos;

— BHeayuTopHas — 5,9 akaJ1. 4acos;

— caMocTosTenbHas pabora — 89,4 aka. 4yacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

(DOpMa aTTeCcTaluu - 3a4€T, 9K3aMCH

AynuropHas § =
o | xonTaktHas pabota o 3 dopma TeKyIIEero
=
= B aKaJl. 4acax 5} Bung KOHTPOJIS
Pazzen/ Tema 3 (B axaz. yacax) = . P Kon
S 3 ©| camocrosTensHON YCIIEBa€MOCTH U
JUCLUTUTAHBI 5 £ m . KOMITETCHIIUU
@) Q & paboThI MIPOMEKYTOYHOM
n1a6. |mpakr. | € & ATTeC AL
Jlek. s < 11,
3aH. 3aH. QO &
1.
ITogroroska k
nabopaTopHo-
MIPaKTHYECKOMY
3aHsaTuio Nel,
abora c
P JlaGoparopHast paborta
1.1 Tpeamer u METO.BI, oubnuorpagpuiec .
Nel, ycTHslif onpoc,
TIOHSTHUS u 3a1a4n KUM MaTepHalaMH,
o cnaga PI'P Nel
(uzndeckoit XUMUH 10 12 30 BeInonHenue PI'P «TepMOIMHAMHIECKHUiT OIIK-2.1,
Xumuueckas Nel P OIlK-2.2
aHaJIN3 XUMHIECKUX
TepMOJUHAMMKA. 3aKOHBI «Tepmonunamuue caKuiDy
TEPMOANHAMUKH. CKUii aHan3 P ’
KOHTpOJIbHAs paboTa
XUMHYECKUX
peakuuin»,
MOJrOTOBKA K
KOHTPOJIBHOM
pabote
3
ITogroroBka k
naboparopHo-
MIPaKTHYECKOM
1.2 Xumuueckoe u P Y JlabopatopHas padora| OIIK-2.1,
14 14 30 3aHATHIO No2, .
(a3oBoe paBHOBeECHE Ne2, yerHblii onpoc OIIK-2.2
pabora ¢
oubnuorpagpuiec
KUM MaTepuaiaMu
IToaroroBka k
naboparopHo-
MIPaKTHYECKOM
1.3 TepmoaumHamMu4IecKas P Y JlabopatopHas padora| OIIK-2.1,
12 | 10/51 10,1 3aHATHIO N3, .
TeopHUsl pacTBOPOB Ne3, ycTHBI# onpoc OIlK-2.2
pabora ¢
oubnuorpagpuiec
KHUM MaTepuallaMu




ITogroroBka k

1abopaToOpHOIH
pabote Ne4, JlaGoparopHast paborta
pabora c Ned, ycTHblii onpoc, )
L4 Xmwweexas| | 46 | 16 | 7 | 10 | GuGmmorpagumuec |  crawa PP N2 | OHKZL,
KUHETHKa OIIK-2.2
KUM MaTepHalaMH, «XuMuaecKast
BhInosiHeHue PI'P KHHETHKa»
Ne2 «Xumuyeckas
KAHETHKa»
IToxroroBka k
1abopaToOpHOI
15 IToBepxHOCTHBIE 18 18 10 93 pabote Ne5, JlaGoparophas pabora| OIIK-2.1,
SIBJICHUS. ' pabota ¢ Ne5, yerHblii ompoc OIIK-2.2
oubnuorpagpuiec
KHAM MaTepuanaMu
Hroro no pazaeny 70 |70/5M | 17 |894
Hroro 3a cemectp 34 34 17 1193 9K3aMeH
Hroro no pucnumninuze 70 | 70/51 17 89,4 3a4€eT, DK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

OO0pa3oBarenbHble TEXHOJIOTHH — 3TO LEIOCTHAs MOJeNb 00pa3oBaTeabHOIoO Ipolecca,
CHCTEMHO ONpEACTAIONIas CTPYKTYpy M COJEp)KaHHE JeATENbHOCTH OOEHX CTOPOH 3TOrO
nporecca (mpenojaBarenst M CTYAEHTAa), HMEIOIIas LEJIbI0 JOCTHKEHHE IUIaHUPYEMBIX
pe3yibTaTOB € TONPaBKOM HAa HMHIMBUAYaJIbHBIE OCOOCHHOCTH €ro  Y4aCTHHKOB.
TexHOIOrMyHOCTh y4eOHOro Impolecca COCTOUT B TOM, YTOOBI cAenaTh y4eOHbIH mpolecc
[IOJIHOCTBIO YIIPABIISIEMBIM.

OCHOBHBIMU NpU3HAKaMK 00pa30BaTEIbHON TEXHOJIOIMH B €€ COBPEMEHHOM ITOHUMaHHUH
ABJISIOTCA:

— ZieTallbHOE OIMCaHue 00pa30BaTENbHBIX LIETIeH;

— TIOJTalHOE ONUCcaHue (MPOEKTUPOBAHME) CHOCOOOB JOCTIDKEHHS 3aJaHHBIX
pe3yJIbTaTOB-LIEIEH;

— HCIONBb30BaHHE OOpPAaTHOM CBS3M C MEJIbI0 KOPPEKTUPOBKU 00pa30BaTEIbHOTIO
porecca;

— rapaHTUPOBAHHOCTb JOCTUTAEMBIX PE3YJIbTaTOB;

— BOCIPOM3BOJUMOCTb 00Pa30BaTEILHOIO Mpollecca BHE 3aBUCUMOCTH OT MAacTepCTBa
IpenojaBaTes;

— ONTUMAJILHOCTb 3aTPAYMBAEMBIX PECYPCOB U YCHIINH.

Peanu3zanus KOMIIETEHTHOCTHOTO [10/IX0/1a IPEAYCMATPUBAET UCIIOIb30BaHUE B Y4EOHOM
npolecce AaKTUBHBIX M HHTEPAaKTUBHBIX (OpPM MPOBEINEHMUS 3aHATHH B COYETAaHUH C
BHEAYH-TOPHOH paboTOii ¢ 11esbi0 GOPMHUPOBAHUS U Pa3BUTHI TPOPECCHOHATHHBIX HABBIKOB.

TpaauuuonHele o0Opa3oBaTeNbHbIE TEXHOJIOIMU OPHEHTUPYIOTCS Ha OpraHu3aluio
00pa30BaTEILHOIO  IpoLEcca, IMPEANONAralollyl0 MPsAMYK  TPAHCIALMIO  3HAHUH  OT
IpernojiaBa-TeNis K CTyACHTY (IPEeUMYIIECTBEHHO Ha OCHOBE O0bACHUTEIbHO-MIUTFOCTPATUBHBIX
METOJI0B 00y4eHHUsI). YueOHas AESITEIbHOCTh CTYJ€HTa HOCUT B TaKUX YCJIOBHUAX, KaK IPaBUIIO,
penpo-TyKTUBHBIN XapakTep.

@®opMbl y4eOHBIX 3aHATHUH € UCIIOJIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

WudopmanvonHass jekuust —  IOCIEAOBATEIbHOE  H3JIOKEHHWE MaTrepuaisa B
JUCLUIUIMHAPHOM JIOTHKE, OCYIIECTBIsIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CpEICTBAMU
(MOHOJIOT MpernoaaBaTes).

JIaGoparopHas paboTa — opranusanus yueOHoi paboThl ¢ peaIbHbIMU MaTe€pUaTbHBIMU U
MH(OPMALlMOHHBIMU O0BEKTaMH, AKCIEpPUMEHTalbHas paboTa € aHaJIOrOBBIMH MOJEISIMU
peasbHBIX OOBEKTOB.

6 YueOHO-MeTOqHUECKOE 00eciedeHEe CAMOCTOSITeJIbHOI PadoThl 00yYaIINXCS
[Ipencrasneno B npuiioxkeHuu 1.

7 OuneHoYHbIe cpeIcTBA A5 POBeAeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE 0O0ecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1.bokmreitn b. C. ®dusnyeckas XuMus: TEPMOAMHAMHUKA U KUHETHUKA [DJIEKTPOHHBIN
pecypc] @ yueonoe mocodbue / b. C. Bokmreiin, M. M. Menaenes, 10. B. IloxBucueB. —
OnektpoH. naH. — MockBa: MUHCHUC, 2012. — 258 c¢. — Pexum jgocryma:
https://e.lanbook.com/book/47443

2. dusnyeckas xumus : yueOHoe mocodue / 3. B. Tronpauna, C. I1. Kinoukosckwii, H. 1O.
CseunukoBa u ap. ; MI'TVY. - 2-e uza. - Marautoropck : MI'TY, 2017. - 127 c. : un., nuarp.,
rpag., Tabn. - URL:



https://e.lanbook.com/book/47443

https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcataloques/1/1514
311/3506.pdf&view=true. - MakpooObeKT. - TEKCT : 3ACKTPOHHBIH. - MMeeTcsl meyaTHBIH
aHaJIor.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. ®usnueckas xumus. Paznen: Xumudeckas kuHeTHKa . yueOHoe mocoodue / A. H.
Cwmupnos, H. 0. CseunukoBa, C. B. IOguna, 2. B. ionpauna ; MI'TY. - Marautoropck :
MI'TY, 2016. - 1 smektpon. ont. auck (CD-ROM). - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2648.pdf&show=dcatalogues/1/1131
137/2648.pdf&view=true. - MakpooObeKT. - TeKcT : 3MeKTpOHHbIH. - CBEOCHUS TOCTYITHBI
taxke Ha CD-ROM.

2. XuMH4ecKass KHHETUKA U aJICOPOIIHSI : METOI. YKa3aHUs JJIs CTYJACHTOB TI0 JUCIUILIIHE
"Ousznueckas xumus" / [D. B. dronsauna, C. I1. Kmoukosckuii, H. 0. CBeunukoBa u ap.] ;
MI'TY. - Maruutoropck : MI'TY, 2013. - 1 snekrpon. ont. quck (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 : 3MeKTpOHHBIH. - CBEACHUS TOCTYITHBI
takxke Ha CD-ROM.

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

B) MeToauyeckue ykasaHus:

1. JTaGopaTopHbIii MPAKTUKYM MO (PU3UIECKON XHUMHUH : yueOHO-MeToIiuecKkoe nocooue /
A. H. Cmupnos, H. 0. Ceeunukosa, C. B. FOauna, 3. B. dionpauna ; MI'TY. - Marautoropcx :
MI'TY, 2017. - 1 snmektpon. ont. auck (CD-ROM). - 3arm. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136

592/3177.pdf&view=true. - MakpooObeKT. - TeKcT : >neKTpoHHBIH. - CBeOeHUs TOCTYITHEI
takxe Ha CD-ROM.

r) [Iporpammuoe o6ecneuenue u UnTepHer-pecypcebi:

IIporpammHoe o0ecnieuenune

HaumenoBanue .
10 Ne norosopa Cpok aeicTBus TULIEH3UN
7Zip CBOOOIHO 0ECCPOUHO
FAR Manager [cBo6omgHO 0OECCPOYHO
Bpaysep Yandex|cBoboH0 0OECCPOYHO
IIpodeccnonasibubie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHBbIE CHCTEMbI
HasBanwue kypca Cchblika
DrexTpoHHbIe pecypchl oudanoreku MI'TVY |https://magtu.informsystema.ru/Marc.html?local
uM. I'.1. Hocosa e=ru
Hanwmonanbuas

undopmaronHo-ananutuueckas cucrema|URL: https://elibrary.ru/project_risc.asp
— Poccuiickui HHJICKC Hay4HOI' 0O



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
https://magtu.informsystema.ru/uploader/fileUpload?name=2648.pdf&show=dcatalogues/1/1131137/2648.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2648.pdf&show=dcatalogues/1/1131137/2648.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=1258.pdf&show=dcatalogues/1/1123436/1258.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

[Touckosas cucrema Axkagemus Google (Google Scholar) [URL.: https://scholar.google.ru/

Nudopmannonnas cucrema - ExnHoe OKHO jpoctyma K
WH(}OPMaAIMOHHBIM pecypcam
9 MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

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

MartepuanbHO-TeXHUYECKOe 00ecreueHre IUCIUIUTMHBI BKITIOYAET:

1. Yuebnas ayauropust Uisi IPOBECHUS 3aHATUN JICKIIHOHHOTO TUIIA OCHAIIICHA!

- TEXHUYECKHUMH CpPEJCTBAMH OOYy4YEHHS, CIYKalUMHU IJi MPEACTaBICHUS y4eOHOMN
uHpopManuu OOJIBIION ayAWTOPUH: MYJIbTUMEIUHHBIMH CPEICTBA XPaHEHHs, NEepeaaydl U
MpeACTaBICHHS y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. YyeOHas aynuTopus [Uisl TMPOBEACHUS JabopaTopHbIX 3aHATHH «JlabopaTopus
¢du3nUecKoil XUMUM» OCHAIIEHA TAOOPAaTOPHBIM 000PYIOBAHUEM:

- yCTaHOBKa JIJIsl OIPE/ICIICHNE UHTErPaIbHON TETJIOTHI PACTBOPEHUS COJIH;

-ycTaHoBKa Juist u3ydenus peakuuu C+C0O2=2CO

-YCTaHOBKa JIsI OTIpeieNICHUs! IaBJICHHE HACBIIIICHHOTO 1apa;

-OropeTku U JabopaTopHasi ocy/ia AJsl PUTOTOBJICHUST PAaCTBOPOB IS TaOOpaTOPHOM
«Tperunii KOMIIOHEHT B ABYXCIOMHOM KUAKOCTH;

- YCTaHOBKa Ui ONpEACTCHUS BIUSHHE TEMIEpaTypbl Ha CKOPOCTh XHMHUYECKOH
peaxiuu;

- YCTaHOBKA JUIsI OTIPEICIICHUS aACOPOIMH Ha TPAHUIIE KHUIKOCTD — Iras.

3. YueOHasi ayquTopus AJi TPYNIOBBIX U WHANBUAYAIBHBIX KOHCYIbTAIUN, TEKYIIETO
KOHTPOJISI M TPOMEKYTOUHOM aTTECTAllMy OCHAIICHA!

- KOMITBIOTEPHO# TexHHKO# ¢ makerom MS Office, ¢ moakmouenuem k cetu «MHTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

4. TTomenieHue 1151 CAMOCTOSITEIHLHOM PabOThHI OCHAIIICHO:

- KOMITBIOTepHOI TexHuKoit ¢ maketom MS Office, ¢ monkirouenuem k cetu «MHTEpHET
U C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNIbHYIO CPETY YHUBEPCHUTETA,

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

5. Ilomemenue s XpaHeHUS M NPO(UIAKTUYECKOrO OOCTYXKHBaHUS Y4eOHOTO
000py/I0BaHUs OCHAIIICHO:

- CIIeLMAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMy JJIsl XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTa yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus1 yueOHO-MEeTOMUECKON TOKyMEHTAllUN U MaTepUaoB.



[Tpunoxenue 1

6 YueOHO-MeToIuuecKoe 00ecrieueHre CaMOCTOATENBHOM paboThl 00yJaIOIINXCs

Ilepeuens nabopamopnvix pabom
1. Ompenenenuie UHTErpaIbHON TEIIOTHI PACTBOPEHUS COJIU
2. Wzyuenwue paBaoBecus peaxiun C+C0O2=2CO
3. Tperuii KOMIIOHEHT
4. BnusHHE TeMIlepaTypbl Ha CKOPOCTh XMMHUECKOHN peakliuu
5. AncopOuus

JIOMAIITHEE PACYETHO-I'PA®HYECKOE 34A/JAHHE Nel « Tepmoounamuueckuil
AHANU3 XUMUYECKUX PeaKyuily

HUccaenosanme 1

JIJ1st peakIiuu BBIIOJTHATD CIICIYIOIICE:
1.1.CocTaBuTh ypaBHEHHE 3aBHCUMOCTH OT TEMIIEpaTypbl BEJIMYMHBI TEII0BOTO 3ddekra A\H®, =
f(T) u usmenenus surponuu ,S°; = f(T).
1.2.Boruncauth BeauduHbl ACp, aAH®: | AS°;, AG°: u InK, mpu Heckoibkux Temmeparypax,
3HAUEHUS KOTOPBIX 33JIAIOTCSl TEMIICPATypHBIM HHTEPBAIOM U IIarom temrepatyp. [lonydeHHbIe
3HAUEHMs UCHOJIb3YIOTCA IPU OCTpoeHnu rpadukos B koopauHatax ACp—T; AH% —T; AS°% —T;
AG°% —TuInK, - 1/T.
1.3.IToab3ysce rpaduxom InK, — 1/T , BeiBecTH npubimxenHoe ypapHeHue Buja InK, = A/T + B,
rae A, B — mocrosiHHbIE.

HccaenoBanue 2

2.1. Ucnonw3ys npaBuio ¢a3 ['mb6ca, 1y paccMaTpuBaeMoOl CUCTEMBI OIPEAEIUTh KOJINYECTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB M YHCJIO CTETIEHEW CBOOOIBI.

2.2. Onpenenutb BO3MOKHOE HAIIPABIEHUE ITPOTEKAHUS MCCIEAYEMON PEAKIIMM U PaBHOBECHBIN
coctaB razoBoil (a3l npu pgasnenun (klla) u temmneparype (K). Ilpu pemenun 3amauu
MICIIOJIb30BaTh BBIBEJICHHOE B HcciefoBaHuu 1 ommnupudeckoe ypasHenue InK,=A/T+B wu
JIaHHBIE 00 UCXOJIHOM COCTaBE ra30Boi (pa3bl

2.3. YCTaHOBUTbH HAIPaBICHHUE CMEIEHUS COCTOSHHUS PAaBHOBECUS pacCMaTpPUBAEMOM CHUCTEMBI
pu:

a) yBEJTMUYEHUH JIaBJIEeHUs (TIOCTOSIHHAS TEMIIepaTypa);

0) yBeJIMYEHUH TEMITEpaTyphl (IIOCTOSTHHOE J1aBJICHUE).

JAOMAIITHEE PACYETHO-IT'PA®HYECKOE 3A/[AHUE Ne2
«Xumuueckan Kunemuka»
Dopmynuposxa 3a0anus
HccnenoBanne 1
Jns peakunn A+B — mpoayKThl peakiiuy, HadyalbHble KOHIIEHTpaIuH (C,) BemecT A u B
PaBHBI U COCTABIISIOT: Co(A)=Co(B) =co=.... MOJIB/IM° (KoIToHKa 6, TaGu. 20).
N3meHeHnne KOHIEHTpaluidi BEmecTB (Cj) BO BpeMeHH (Tj) PHU PA3IMYHBIX TeMIepaTrypax
(Tj) HaxomsiTcs B CTpPOKE COOTBETCTBYIOIIEH HOMepy 3amanus Ta6m.20. Haiitu sHepruro
aktuBaiuu (E), mpeadkcnoneHmanbHbeIi MHOXHUTEND (ko) 1 Bpemst (Ts), 32 KOTOpoe ... % BeliecTs
A u B (xononka 21, ta6in. 20.) mpu temnepatype Ts = ... K (kononka 20, tabn. 20) mpeBpaTtutcs B
MPOIYKTHI PEaKIIHH.



Cnucok eonpocoe 014 3auema no oucyunaune «Quzuueckas xumua» 2 xypc (3 cemectp).

OcHOBHbIE IOHATHS TEPMOAUHAMUKHU.
[TepBbiii 3akoH TepmoauHamuku. IloHsTue o TemnoBoM 3¢dekre, TEmIOTH 00pa3oBaHMI,
TOpEHUs1, pacTBOpeHus, (pa30BbIX npeBpameHuii. 3akoH ['ecca. Pacuerst mo 3akony 'ecca.
Biusinue Temrieparypsl Ha TEIUIOBOH AP QEKT.
3akon Kupxroda. PacueTs TermnoBbix 3 dexToB no 3akony Kupxroda.
BTopoii 3aKk0H TepMOJIMHAMUKH.
TepmoauHaMudeckne pyHKINU, XUMUYECKUN MTOTEHIMAI, OOLIHE YCIOBUS PABHOBECHS CHCTEM.
Oneprus ['n66ca u sHeprus ['enbMroibla Kak KpUTEPHH, ONIPEIEIIAIONINE HApaBJIEHUE U ITpeiell
IIPOTEKaHUs IPOLECCOB B HEN30JIMPOBAHHBIX CUCTEMAX.
[TonsTue o ha30BOM paBHOBECUH, OCHOBHBIE onpeesieHus (azoBoro paBHoBecus. [Ipasmiio da3
['u66ca, ero npuMeHeHue.
®da30Boe paBHOBECHE B OJHOKOMIIOHEHTHBIX cHucTeMax. YpasHeHue Knaysmyca-Knanelipona,
pacueTbl OCHOBaHHbIE Ha 3TOM YpaBHEHHUE.
VYcnoBusi XUMHMUYECKOTO paBHOBECHs. 3aKOH JEMCTBYIOIUMX Macc (T€pPMOJAMHAMHUYECKUIL).
KoHcTanTa XMMHUYECKOro paBHOBECHSI.
Buael koHCTaHT paBHOBeCHs. PaBHOBECHS B T€TEPOIr€HHBIX CUCTEMAX.

Bnusinue TemnepaTypsl Ha KOHCTaHTY paBHOBECHS.
Hanpasnenue peakuuil B 3aKpbITBIX CUCTEMAxX. YPaBHEHHE H30TEPMbl XMMHUYECKON peakLUuu
Bant-T'odda, ee nmpakTudeckue npuioxxeHus. Y paBHeHUE N300apbI-M30X0PHI peakuuu. MeTo bl
pacueTa KOHCTaHTbI pAaBHOBECHSL.
[IpaBuno Jle-IllaTenwve, ero mpakTudyeckoe NMpuUMEHEHUE. BiusHuE AaBiI€HUsS Ha IOJIOKECHUE
paBHOBECHSI.

Cnucok 6onpocos 01s Ik3amena no oucyuniune «@usuueckas xumusn» 2 rypc (4 cemectp).

Peanbuble raspl. OmnucaHue peajgbHBIX T'a30B C HCIIOJIB30BAHWEM BHUPHAIBHBIX YPaBHEHUU.
Temmneparypa boing. Cmbicn BupHaibHbIX Kod(duuueHToB. YpaBHeHue Ban-nep-Baanbca.
Opdext xoymnst — Tomncona. TemnepaTtypa naBepcun. CKUKEHNE Ta30B.

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

BnusiHue pa3nuyHbIX GaKTOPOB Ha pACTBOPUMOCTb.

Mogenu pacTBOpOB: HjaeanbHble (COBEPIIECHHbIE) U OECKOHEUHO pa30aBICHHbIE PacTBOPBI, X
OTJIMYME OT peaIbHBIX PACTBOPOB.

3axonsl Payns u I'enpu. [lapunansHbie MOJISIpHBIE BEIMUUHBL, UX ONPEICIICHHUE.

CpolicTBa pa30aBIIEHHBIX pPAcTBOPOB HE JJIEKTPOJUTOB. JlaBiaeHue mapa HaJ pPacTBOPOM,
TEMIIEpATypa KUIICHUS U 3aMeEP3aHusl.

OCHOBHBIE TOHATHS XUMUYECKON KUHETUKH.

Crioco6sb!1 onpenienienust CKopocTu peakiui. @opmanbHasi KHHETHKA TOMOT€HHBIX peakiuid. 3aKoH
JIEUCTBYIOIIMX MacC.

[Topsinky peakuii 1 UX MOJIEKYJISIPHOCTD.

Peakuuu nepBoro, BTOporo v n-ro mopsiikos.

Kunerndeckue ypaBHEHMs JUIsl pEaKLUN PA3IMUHBIX TOPSAIKOB.

Ilepuon nomymnpeBpanieHusl.

KoHcTaHTa cKOpOCTH peakluy, €€ CBOMCTBA, pa3MEPHOCTH U ONIPEACICHUS.

MeTo/b! onpesieNieHus: NopsAAKa peaKIHHU.

[ToBEpXHOCTHOE HATSKEHHUE, METOJIbI €M0 U3MEPEHUS.

AncopO1usi, OCHOBHBIE MOJIOKEHHS U YpaBHEHUS aJCcOpOLIUU.

VYpasuenue ['n06ca.

Vpasuenue Opeitnannxa. YpaBHenue JIeHrmropa.

3aBUCHUMOCTH aJICOPOLIUHU OT TEMIEPATYpHI.



[Ipunoxenue 2

7 OI.IeHO‘—IHI)Ie CpeacTBa AJid IIpOBEAECHUA HpOMG)KYTO‘-IHOﬁ aTTecTaiquu

a) [lnanupyembie pe3yabTaThl 00y4eHHUs] H OLIEHOYHbIE CPeJACTBA /1JIsl IPOBeAeHHUS
NMPOMEKYTOYHOM aTTeCTAIlUM:

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 BONPOCOB VIS NMPOBeAeHHUs IK3aMeHa 10
AUCHUILINHE

OcHOBHbIE IOHATHS TEPMOANHAMUKH.

IlepBbiii  3akoH TepmoguHamuku. [lonstne o
TETIOBOM 3¢ (eKTe, TeII0Th 00pa3oBaHusl, TOPEHUS,
pacTBOopeHusl, (pa3oBbIX mpeBpamieHuid. 3akoH I'ecca.
Pacuers o 3akony I'ecca.

Brnusinue temnepatypsl Ha TerioBon A eKT.

3akon Kupxroda. Pacuersl TemnoBsix 3¢ ¢GeKToB 1O
3akony Kupxroda.

BTtopoii 3aK0H TEpMOIMHAMHUKH.
TepMmoanHamMuueckue byHKIIH, XUMHYECKUN
NOTEHLIMA], OOILMEe YCJIOBHUS PaBHOBECHUSI CHUCTEM.
Ouneprust I'm66ca u »sHeprus IenbMmrosibla Kak
KpUTEpUH, ONPEIEINAIoNMe HAIpaBlIeHUE U MpeJen
IIPOTEKaHUs  IPOLECCOB B HEU30JIMPOBAHHBIX
CUCTEMaX.

[Tonsstue o (Ha3o0BOM pPaBHOBECHH, OCHOBHBIE
omnpeneneHus (¢azoBoro paBHoBecus. [IpaBuino ¢a3
['u66ca, ero npuMeHeHue.

da3oBoe  paBHOBECME B  OJHOKOMIIOHEHTHBIX
cucrtemax. YpaBHenue Kiaysuyca-Kinaneiipona,
pacueTsl OCHOBAHHBIE Ha ’TOM YpaBHEHUE.

VYcnoBus ~ XMMHMYECKOTO  pPaBHOBECHS.  3aKOH
JIEHCTBYIOIUX Mmace (TepMOIMHAMUYECKUI).
KoHcTaHTa XMMHUYECKOTO PAaBHOBECHS.

Buasl koHCTaHT paBHOBecusi. PaBHOBecus B
TETEPOTrE€HHBIX CUCTEMAX.

Bnusinue temnepaTypbl Ha KOHCTaHTY PaBHOBECHS.
Hanpasnenue peakumii B 3aKpbITBIX CHUCTEMAX.
VpaBHEHHE  W30TE€PMBl  XMMHYECKOM  peakIHH
Bant-T'odpda, ee mnpakTtuueckue MNPHIOKEHHUS.
VYpaBHeHHe H300apbI-M30X0pbl peakuuu. MeTosl
pacueTa KOHCTaHTbI pAaBHOBECHSI.

IIpaBuio Jle-llaTense, €ro IIPaKTHYECKOE
IpUMEHEHHE. BinsHMe naBineHUs Ha IOJOXKEHHUE
paBHOBECHS.

Onpenenenne  moHAtuss  “pactBop”.  CrocoOsl
BBIPAXXEHHS COCTaBa pacTBOPOB.

Briustnue pa3nuuHbIX GakTOpPOB Ha PaCTBOPUMOCTb.
Mopenu pacTBOpPOB: H€albHBIE (COBEPIICHHBIC) U
0eCcKOHEeYHO pa30aBJIECHHBIE PACTBOPHI, HX OTIMYHE OT




CTpyKTypHBII

[Inanupyembie
3JEMEHT OueHouHbIe CpeicTBa
pe3yNbTaThl 00yICHUS
KOMIIETEHIINH
peallbHBIX PacTBOPOB.
3akonbl Payns u I'enpu. IlapuumanbHble MoJspHbIE
BEJIMUMHBI, UX OIMpPEeJICTICHHUE.
CaoiicTBa pa30aBiIeHHbIX pacTBOpOB HE
AIIEKTPONIUTOB. JlaBlneHwe mapa HaJa pPacTBOPOM,
TEMIIEpPaTypa KUIICHUS U 3aMep3aHusl.
OIIK-2.2 BriGupaer 3agaum ISl CAMOCTOSITEILHOTO PeleHust U3

MaTeMaTU4ecKue, npogeccuoHAIbHOI eI TeJIbHOCTH

¢dbuszuveckue, 3agaya 1

(U3HKO-XMMHYECKHE, Hcxons u3 clieayronux TepMOXUMUIECKIX

XUMHYECKHE  METOJbl | ypaBHEHUH:

JUIS  pelieHWsl  3ajad 1) H+0,=H,0; ; AH’=-184

npodecCuoHAIBHON kJIK,

NEeATEILHOCTH 2) H,O,=H,0+0,50,; A H%=-96 kJIK,

ompeaenuTe Ter1oBoi 3G (HeKT peakuu:
3) Ho+0,50,=H,0, AH’=?

3amaua 2

OHOpCIIeJH/ITe sarpomnuio 15t Cl, mpu remmneparype
625°Cu  pmaBnenuu 35,5kI1a. Jlanukie,
HEOOXOAUMBIE JIs pacueta  (CTaHAAPTHYIO
SHTPOTMHIO, 3aBUCUMOCTD TETNIOEMKOCTH OT
TEMIIEPATyphl) B3sATh U3 crpaBoynnka. Cunrats Clp
UJeabHBIM Fa30M.

6) HOpﬂ)IOK NMpOBECACHUA HpOMe)KyTO‘-IHOﬁ aTTeCTalluM, IOKA3aTe¢/JIn U KPUTECPUH
OIICHUBAHUSA:

[TpoMexyTouHasi arTecTalsl MO AUCHUUIUIMHE BKJIIOYAET TEOPETUYECKHUE BOIPOCHI,
MO3BOJIAIOIIME OOCHUTH YPOBCHL YCBOCHHA O6y‘-IaIOHII/IMI/IC$I 3HaHI/II>'I, W INPaKTUYCCKUEC 3alaHUA,
BBISBJISIFOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BJIaJIEHUH, MPOBOIUTCS B opMe:

- BBIIIOJIHEHUS U 3aIUThI Ja0OPaTOPHBIX padoT;

-BBITIOJIHEHUS U 3aIIUTHI IOMAIIHEH pacyeTHO-Tpadudeckoil paboThl;

- 3a4eTa B 3 CEMECTpE;

- DK3aMeHa B 4 cemecTpe.

Brinmonnenue 1ab0paTopHBIX padOT MPOBOAUTCS B YUEOHBIX ayAUTOPUSIX ISl TTPOBEICHHUS
71a00paTOPHBIX paboT Mo AUCHHUIUINHE «DHU3ndecKkas XUMHUsI 0] PyKOBOJICTBOM IpernoaBaTers,
pacueT W TMOATOTOBKa K clade IabopaTopHON paboOThl OCYHIECTBISIETCS OOydYaromuMes
CaMOCTOSITENIbHO.

Kputepun onenrBanust 1ab0paTopHBIX paboT: «3aUTEHO), «HE 3a4TEHO».

JomamHss pacueTHO-rpaduueckas paboTa BBIMOIHIETCS CaMOCTOSITENIbHO, B MpoOIecce ee
HANMCaHMs O0yJaroNINiicsl pa3BUBAET HaBBIKM K HAy4YHOU paboTe, 3aKperisis U OJHOBPEMEHHO
pacminpss 3HaAHWA, ITOJTYUYCHHBIC ITPH U3YUCHUH KypCa «DPuznueckas XUMHAN. HpI/I BBIIIOJIHCHUN
KypcoBOil paboThl 0Oydaromuiics JODKEH TOoKa3aTh CBOE YMEHHE paboTaTh CO CIIPAaBOYHOMN
JUTEPATypoOil U APYTUMU JUTEPATYPHBIMU UCTOUHHUKAMHU, a TAK)KE€ BO3MOYKHOCTh aHAJIM3UPOBAThH
MOJIYYCHHBIC PC3YJIbTAThI.

Kputepun oneHuBaHus IOMAaIIHEH pacdyeTHO-rpaduyecKoll paboThl: «3a4YTEHO», «He
3a4TEHO».




IMoka3aTeu ¥ KPUTEPUH OIIEHUBAHUS 3a4eTa:

— OIIEHKY «3a4YTeHO0» CTYACHT IIOJIy4aeT, €ClId MOXKET I0Ka3aTh 3HAHWS Ha YPOBHE
BOCTIPOM3BEJICHUSI U O0BCHEHUST HHPOPMAIUH, UHTEIJICKTyaIbHbIC HABBIKU PEIICHHS MTPOCTHIX
3aJ1a4, MOKET JIaTh OIICHKY MPE/JI0)KEHHON CUTYyaIl1H.

— OIICHKY «HE€ 3a4YTeHO» CTYJICHT IOJy4yaeT, €CJIM HE MOKET I0Ka3aTh 3HaHUS Ha YpPOBHE
BOCITPOM3BEICHUS M O0BICHEHUsI MH(GOPMAITH, HE MOXKET IMOKa3aTh MHTEIJIEKTYaIbHbIC HABBIKU
pEIIeHUs TPOCTHIX 3a/1a4, AaTh OLICHKY MPEIIOKEHHON CUTYallUH.

DK3aMeH M0 JaHHOW JIWCHUIUIMHE MPOBOJIUTCS B YCTHOH (hopMe MO 3K3aMEHAIMOHHBIM
OuneraM, KaXIpIid U3 KOTOPBIX BKJIIOYACT 2 TEOPETHUECKUX BOMPOCA H 33a4a.

IToka3aTeu U KPUTEPUH OLIEHUBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJIHYHO» (5 0ayuioB) — OOy4arouiuiicsi A1€MOHCTPUPYET BBICOKHI YpOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMATHMYECKOe U TIy0OKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHACT TNMPAKTHUYECKUE 3aJaHHsi, CBOOOIHO ONEpUpPYET
3HAHUSAMHU, YMEHUSMHU, IPUMEHSET UX B CUTYallUAX MOBBIIICHHON CIIOKHOCTH.

— Ha OICHKY «xopomo» (4 Oamia) — oOydJaromuics JEMOHCTPHPYET CPEAHHA YPOBCHB
c(OpPMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENIbHBIC OIMIMOKH, HETOYHOCTH, 3aTPYJHECHHUS IIPU AaHATUTHIECKUX OTIEPALUsX, IepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIUH.

— Ha OIICHKY «Y/0BJIeTBOPUTEILHO» (3 Oaiia) — 00yJarouuiics JeMOHCTPUPYET MOPOTOBBI
ypOoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIHI: B X0/Ie¢ KOHTPOJILHBIX MEPONPUITUN JAOMYCKAIOTCS
OIIMOKH, TPOSBISIETCS OTCYTCTBHE OTACIBHBIX 3HAHWN, YMEHHH, HABBIKOB, OOyYaromIMNCs
WCTBITBIBACT 3HAYUTENbHbIC 3aTPYJHEHHS MPH ONMEPUPOBAHUN 3HAHUSAMHU U YMEHUSIMU MPU UX
NepeHOCe Ha HOBBIE CUTYAITHH.

— Ha OLICHKY «HeyJA0BJIeTBOPUTEIbHO» (2 Oana) — 00yJarouuiics AeMOHCTPUPYET 3HAHUS HEe
6osee 20% TeopeTHuecKoro MaTepuana, JI0MyCcKaeT CyleCTBeHHbIC OMMOKHN, HE MOXET MOKa3aTh
MHTEIJIEKTYalbHbIe HABBIKM PEIISHUS MPOCTHIX 3a/1ad.

— Ha OLICHKY «HeY/JA0BJIeTBOPUTEILHO» (1 6ai) — oOyJaronuiics He MOXKET MOKa3aTh 3HAHUS
Ha YpOBHE BOCIPOU3BENCHMS U OObACHEHMs UHPOpPMAllMM, HE MOXET I0Ka3aTh
WHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUS MPOCTHIX 3a]1a4.



