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Pa6ouas nporpamma coctasiena Ha ocHose ®PI'OC BO - GakanaBpuat N0 HaNpPaBICHHIO
noxrorosku 22.03.02 Merannyprust (nprkas MusoGpHayku Poccuu ot 02.06.2020 r. Ne 702)

PaGouast mporpaMMa pacCMOTpPeHa M 07100peHa Ha 3aCeAaHu kadenpsl Metatypruu 1
XMMHYECKHUX TEXHOJIOTHMH
17.01.2022, nmpotokoxn Ne 4

3aB. kadenpoii A.C. XapueHko

PaGouast iporpamMma oo6peHa Metoanueckol komuccneir MIMMuM
15.02.2022 r. mpotoxon Ne 6 R
[Ipencenarens _A.C. CaBuHOB

PaGouas mporpamMma COCTaBJIeHa: V%/
nouenT kapenpsl MuXT, kauz. TeXH. HayK / 4 H.IO. CBeunnkosa
7 | 7

PenenseHT: L % Z i
3aB. kapenpoit [TOuBK]], kan/. TexH. HayK = e TAJO. [NepsTHHCKHI



JIner akryaauszanuu padoueil mporpaMmbl

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

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. XapueHko

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

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

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

[Iporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

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

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




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

JNucuunnuna @usnyeckas XUMHUS BXOAUT B 00s3aTelbyl0 4YacTb Y4eOHOro IjIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YyMEHHMs,  BJaJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHS JUCIUTUTUH/ IPAKTUK:

OO01mas 1 HeOpraHUYECKask XUMUS

Nudopmarrka u nahopMalnoHHbIE TEXHOJIOTUI

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AUCLUUILIIMHBI OyIyT
HEOOXOAUMBI JUIsl U3yYCHUS TUCIUTLTIH/TIPAKTHK:

MarepuanoBeneHue

AHanu3 yucioBoi uHpopmaIun

MopenupoBaHue NpoIeccoB U 00bEKTOB B METAILTYpTrUU

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pPe3y/IbTaThbl 00y4eHHUs

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

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIKXCHHUA KOMIICTCHIIMH

OIIK-1 Crnocoben pemarh 3ama4u NpoGECCHOHATBHOU ACSITENIBHOCTU, MPUMEHSST METOIbI
MOJICTTUPOBAHUS, MATEMATHUECKOT O aHaJIN3a, €CTECTBEHHOHAYYHBIE 1 OOIIIEMH)KEHEPHBIE 3HAHHS

OIlIK-1.1 Hcnone3yeT eCTeCTBEHHOHAy4YHbIE 3aKOHBI M INPUHLUIIBI NPU PELICHUH
IIPaKTUYECKUX 3a7a4

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

OIIK-1.3 [Ipumensier METOABI MOJENIMPOBAHMS W MAaTEMaTHYECKOro aHalu3a AJis
pelIeHus 3a7a4 TEOPETUYECKOT0 U MPUKJIAIHOTO XapakTepa




4. CTpykKTypa, 00bEéM H coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paboTa — 89 akas. yacos:
— aynuropHas — 85 akaj. 4acos;
— BHEAyJUTOpPHAs — 4 aKaJ1. 4acoB;

— caMocTosTeNnbHas padora — 19,3 aka. yacos;

— B popMe mpaxTHIecKoi moaroroBku — 0 akas. 4ac;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas ) =
o | xouraxTHas pabota E 3 ®dopma TeKyILero
=
N B aKaj. yacax o Bu KOHTPOJIS
Pazzen/ Tema 3 (B axaz. yacax) S A . p Kon
S 3 © | camoCcTOATENEHON YCIIEBAEMOCTH U
JIACIMTUTHHBI 5 [ . KOMITETCHITUH
O 2 £ paboTs MIPOMEKYTOYHOM
nal. | mpakT. | &3
Tlex. z'g aTTecTaluu
3aH. 3aH. | O &
1. Pasmen 1. Ilpeamer u
METOIbI, TOHATHA M 3aJaud
(hu3nUecKol XUMUK
ITogroroska x
71a00paTOpHOI
pabote Nel,
pabora c
oubnuorpagpuiec
1.1 Xumuueckas KUM MaTepuanam, TaGopatopras babora OIIK-1.1,
TEPMOJMHAMUKA. 3aKOHBI| 2 6 2/21 4 2 IMOJArOTOBKA K patop " p OIIK-1.2,
Nel, yerHbrIit onpoc.
TEPMOJUHAMUKH. BbInoaHeHuto PI'P OIlK-1.3
Nel
«TepmomHamMude
CKUH aHamu3
XUMHYECKUX
peakuuin
Hroro no pazneny 6 221 4 2
2. Pazgen 2. Xumwuyeckoe u
(a3oBoe paBHOBECHE
21 KoncranTa
IToaroroBka k
XAMHYIECKOTO N
N naboparopHoii | Jlaboparopnas pabora
paBHOBecCHS, €€ CBOMCTBA, .
pabote Ne2, Ne2, yerHsIit onpoc,
CIOCOOBI BBIPAXKCHUSL. OIIK-1.1,
pabota ¢ cmaya PI'P Nel
Hanpasnenue mnpoueccoB| 2 8 12 4 2 .| OIIK-1.2,
oubnuorpagpuuec [« TepmoanHamMuyeckuit
B N30TEPMHYECKIX OIIK-1.3
KHAM MaTephaiaMu.| aHaIn3 XUMHYIECKHX
YCIIOBHSX, nu3orepma 0 .
OJITOTOBKA K CaKIUii»
peakuuun  Bant-I'odda. : peaktt
otuety o PI'P 1.
YpaBHeHHe n300apbl
Wroro no pazaeny 8 12 4 2

3. Pazmen 3.
TepMoauHAMIYECKAsT TEOPHUS

pacTBOpPOB




3.1 Crioco0bI BBIpasKeHHs

IToxgroroBka k

COCTaBa pPacTBOPOB. Ta00paTOPHOI OIK-1.1
WpeanbHple,  pealbHBIE 6 6 4 23 pabote Ne3, Jla6opaTopHas paboTa OHK-ll 2’
pacTtBopbl. 3akoH Payus, ! pabota c Ne3, ycrHbIii onpoc OHK-lI 3’
3aKkoH ['eHpu.OKCTpaKus 6ubmuorpaduuec '
Y 3aKOH pacIpeeNIeHusl. KUM MaTepuagaMu
Hroro no pasaeny 6 6 4 2,3
4. Pazmen 4. Jluarpammbl
COCTOSTHHS
JIBYXKOMITOHEHTHBIX CHCTEM
41 IIpaBuno ¢as. IloaroroBka k
Crioco0b1 MOCTPOCHUS 7Ta00paTOpHOI
OIIK-1.1,
JUarpamMm COCTOSIHUSL. 6 8 5 pabote Ned, JlabopaTopHas paboTa OIK-1.2
Tumst Jauarpamm pabota c Ned, yernbriit onpoc. OIK-1 3’
COCTOSIHUS JTIBOMHBIX oubnuorpagpuiec '
CILIABOB. KUM MaTepuaIaMu
Hroro no pazaeny 6 8 5
5. Pazgen 5. Xumnueckas
KHHCTHKA
5.1 OcHoBbI (popManbHON
KUHCTHKH. 3akoH IToxroroBka K
CHCTBYIOIINX Macc, 1a00paTOpHOI
iOHCTaiTam CKOpPOCTH pa6I())Te 15'95 . OIK-1.1,
.. o 8 6 5 8 ’ YceTHblii onpoc OIIK-1.2,
peakuuu, e€ CBOWCTBa, pabora ¢ OIK-1.3
ompeneneHue.  Peaknuu oubnuorpagpuec
Pa3INYHBIX MOPSAKOB, HX KUM MaTepuaIaMu
KUHETHKA.
Hroro no pazneny 8 6 5 8
Hroro 3a cemectp 34 (34211 17 (193 9K3aMeH
Wroro no aucuuninze 34 (34211 17 19,3 9K3aMEH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

OO6pazoBaTenbHble TEXHOJIOTHH — 3TO IIEJIOCTHAsE MOJIENIb 00pa30oBaTeIbHOr0 Mpoliecca,
CHCTEMHO OIpeaeIstonmas CTPYKTYpY M COAEp)KaHUE JEsTeIbHOCTH OOEHX CTOPOH 3TOTO
npouecca (mpemnojaBaTeNis W CTYACHTa), MMEIOINas LeNbl0 JOCTI)KEHHE IUIAHUPYEMBIX
pe3yibTaTOB C TMOMPAaBKOM HAa  WHAMBHUAYyalIbHbIE OCOOCHHOCTH €ro  y4YacTHHKOB.
TexHoONMOrnyHOCTh y4eOHOro Mpolecca COCTOMT B TOM, 4YTOOBI chenarh y4eOHBIN mpoiiecc
[IOJIHOCTBIO YIIPABIISIEMBIM.

OcHOBHBIMU IIpU3HAKaMU 00pa30BaTEIbHON TEXHOJIOTUU B €€ COBPEMEHHOM MOHUMAaHUU
ABJISIOTCA:

— JIeTaJIbHOE OMHCaHNe 00pa30BaTENbHbIX 1IEJIEH;

— TMO3TamHOe omnucaHue (MPOEKTUPOBAaHME) CIOCOOOB  JOCTMXKEHHUS — 3a/laHHBIX
pe3ynbTaTOB-1IEIIEH;

— HCIIOJIb30BAaHHE OOpaTHOM CBSI3U C LEIbI0 KOPPEKTUPOBKH 0OPa30BaTEIBHOTO
npoiecca;

— rapaHTUPOBAHHOCTb JOCTUTAEMBIX PE3YJIbTaTOB;

— BOCIPOHU3BOAUMOCTH 00Pa30BATEIBHOrO MpOIlecca BHE 3aBUCMMOCTH OT MacTepCcTBa
IpenojaBaTes;

— ONITUMAJILHOCTh 3aTPAYMBAEMBIX PECYPCOB U YCUIIHIA.

Peanu3zanus KOMOETEHTHOCTHOI'O [TO/IX0/1a IPEyCMaTPUBAET UCIIOJIb30BAHUE B yUEOHOM
MpOLECCe AaKTUBHBIX W HWHTEPAKTHUBHBIX (OpM TMPOBENEHUS 3aHITUA B COYETAHUHU C
BHEAYIMTOPHOU PabOTOH ¢ 1ebI0 GOPMUPOBAHUS B PA3BUTHS MTPO(ECCHOHATEHBIX HABBIKOB.

Tpaguionnsie 00pa3oBaTeNbHBIE TEXHOJIOTUHM OPHEHTUPYIOTCA Ha OpPraHHU3aINI0
00pa30BaTeNbHOTO  Ipoliecca, MPEANOoNaralollyl0 HpsAMYH  TPaHCIALMIO 3HAaHUW  OT
npenofaBarenss K CTyAeHTY (IpenMyIlecTBEHHO Ha OCHOBE OOBSCHUTEIbHO-UIUTFOCTPATUBHBIX
METOJIOB 00y4eHUs). YueOHas NesTeIbHOCTh CTYJICHTAa HOCUT B TaKUX YCJIOBHSIX, KaK MPaBHJIO,
PENPOAYKTUBHBIN XapakTep.

@®opMbl y4eOHBIX 3aHATHUH € UCIIOJIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

NudopmanvonHass  Jekuuss —  IOCJIENOBATEIbHOE  U3JIOKEHHWE  MaTepuaia B
JUCLUIUIMHAPHOM JIOTHMKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT MpernoaaBaTes).

JIaGoparopHas paboTa — opranu3anus y4eOHoH paboThl ¢ peallbHBIMU MaTepHaIbHBIMHU U
MH(OPMALIMOHHBIMU OOBEKTaMM, SKCIEpUMEHTalIbHasg paboTa C aHAJIOrOBBIMH MOJAEISMU
peasbHBIX OOBEKTOB.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arommMxcst
IIpencrasneno B npuiioxeHuu 1.

7 OueHOYHBIE CpeACTBA AJIsl IPOBeeHH s POMEKYTOUHOI aTTecTAlMI
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

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

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

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) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Xumudeckasi KHHETHKa M aJCOPOIIHsI: METO/. YKa3aHHUs JIJIsl CTYJACHTOB 10 JUCIUTUIMHE
"Ousuueckas xumus" / [D. B. dronpauna, 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
taxxke Ha CD-ROM.

2. TopuikoB, B.M. OcHoBbl ¢usuueckort xumuu : ydeOHuk / B.W. Topmkos, U.A.
Ky3nemoB. — 6-¢ m3n. — Mocksa : Jlaboparopusi 3nanmii, 2017. — 410 c. — ISBN
978-5-00101-539-0. — TekcT : anekrpoHHbli // JIaHb : 3JIeKTPOHHO-OMOIHOTEYHAST CHUCTEMA. —
URL: https://e.lanbook.com/book/97412

B) MeToauyeckue ykasaHus:

1. JTabopaTopHbIi MPAKTHKYM 110 (PU3NIECKON XUMHH : YIeOHO-METOnYECKoe ocodue /
A. H. Cmupnos, H. 0. 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 : 3MeKTpOoHHBIH. - CBEICHHS JOCTYITHBI
takke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UHTepuer-pecypcebi:

IIporpamMmmHoe oGecnieueHue

Haumenoanue .
10 Ne noroBopa Cpoxk neiicTBuUS TUIICH3UU
MS Office 2007 |\, 135 o1 17.09.2007 GeccpotHO
Professional
7Zip CBOOOJTHO 0eccpoyvHO
FAR Manager [cBoGoaHO 0eCcCpovHO
IpodeccuonanabHbie 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMbI
HazBaHue kypca Cchblika
Hanunonanbuas

undopmanronno-ananmutuueckas cucrema|URL: https://elibrary.ru/project_risc.asp
— Poccuiickuit HHIEKC HAY4YHOT'O
[TouckoBas cucrema Axanemus Google
(Google Scholar)

denepasibHOE rocylapCTBEHHOE
oropkeTHoe  yupexaenue «Denepanbubiit| URL: http://wwwl. fips.ru/
WHCTUTYT MIPOMBILIIIEHHOU
OnektponHbie pecypebl onbmmorekn MI'TY [https://magtu.informsystema.ru/Marc.htmi?local
nM. I'.1. HocoBa e=ru

9 MaTepuaJIbHO-TeXHHYECKOe 00ecreueHue TUCIUIIIHHBI (MOTYJIs1)

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

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe o0OecrieueHume JUCIHHUIIIIMHBI BKJIIFOYACT:


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

1. Yuebnas ayautopus Ui IPOBECHUS 3aHATUIN JICKIIMOHHOTO TUIIA OCHAIIIECHA!

- TEXHUYECKHMMH CPEJICTBAMU OOYUYEHMs, CIyXKallUMH Ul MpeACTaBIeHUs ydeOHOH
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 000PyIOBaHUEM:

- J1abopaTropHOe 000pynoBaHHE (YCTAaHOBKA AJIS ONPEAEICHUE MHTErpaJbHOM TEIJIOTHI
pacTBOpPEHUs COJIH; yCTAaHOBKA JIJIS ONIpeieieHus Ko UIMEeHTa pacipeesCHH s );

- CIELMAIN3UPOBAHHON MEOEIBIO.

3. YuebHas ayquTopus Ui TPYIIOBBIX U MHAWBUAYAIBHBIX KOHCYIbTAIMNA, TEKYIIETO
KOHTPOJIS ¥ IPOMEKYTOUHOM aTTeCTallMy OCHAIIICHA!

- KOMITBIOTEpPHOI TexHHKO# ¢ makeTom MS Office, ¢ mogkitouennem k cetu «HTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBaHHON MeOeblo.

4. ITomerieHue 7151 CaMOCTOATENIBHOM pabOThl OCHALIEHO:

- KOMITBIOTEpPHOI TexHHKO# ¢ makeTom MS Office, ¢ moakitoueHnem k cetu «MHTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. ITlomemenue pans XpaHeHHsT W NPO(UIAKTUYECKOrO OOCIyXKHBaHUA Yy4eOHOTro
000pyI0BaHUS OCHAIIICHO:

- CIIELUAIM3UPOBAHHON MEOEIBIO: CTeNIaKaMU JJ1s XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl PEMOHTA yueOHOro 000py10BaHus;

- ikadamu U1 XpaHeHus: yueOHO-MEeTOMUECKON TOKyMEHTAlUN U MaTepUaoB.



[Tpunoxenue 1

6 YueOHO-MeTOqUYECKOE 0O0ecTIeYeHHe CAMOCTOATEIbHOM padoThl 00y4Yarommxcst

Ilepeuens nabopamopnvix pabom
1. Ompenenenuie UHTErpaIbHON TEIIOTHI PACTBOPEHUS COIU
2. Wzyuenwue paBaoBecus peaxiun C+C0O2=2CO
3. Tperuii KOMIIOHEHT
4. BnusHHE TeMIlepaTypbl Ha CKOPOCTh XMMHUECKOHN peakliuu
5. ®dazoBble paBHOBECHUS B JBYXKOMIIOHEHTHBIX CUCTEMAaxX

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

HUccaenosanme 1

Jnst peakiiuuy BBIOJHUTD CJIETYIOLIEE:
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 TEMIIEPATyPHBIM HHTEPBAIOM U IIarom temreparyp. [lonydeHHbIe
3HAUEHMs UCHOJIb3YIOTCA IPU OCTpoeHnH rpadukos B koopanHatax 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 npasuio ¢a3 ['ub6ca, 11 paccMaTpruBaeMOi CUCTEMBI ONPENIEeNUTh KOIUYEeCTBa
(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
HICIIOJIb30BaTh BBIBEJICHHOE B HccienoBaHuu 1 smnmpudeckoe ypaBHenue InKp,=A/T+B u
JIaHHBIE 00 UCXOJIHOM COCTaBE ra30Boi (pa3bl

2.3. YCTaHOBUTBH HAIPaBICHHE CMEILIEHUS COCTOSHUS PAaBHOBECHUS PaCCMAaTPUBAEMOM CHCTEMBI
pu:

a) yBEJTMUYEHUH JIaBJIEeHUs (TIOCTOSIHHAS TEMIIepaTypa);

0) yBeJIMYEHUH TeMITepaTypbl (IIOCTOSIHHOE 1aBJICHUE).

Cnucok 60NRpPOCO6 0714 IK3AMeHa no Oucuunﬂuue «@Du3uueckas xumus,

OcHOBHbBIE TOHATHS TEPMOIMHAMUKH.

[TepBblii 3akoH TepMmoauHamuku. IlonstHe o TeroBoM 3¢ ¢dekre, TEmIoTh 00pa3oBaHMA,
ropeHusi, pacTBOpeHus, pa3zoBbIX NpeBpamieHuid. 3akoH ['ecca. Pacuersl o 3akony ['ecca.
BnusiHue Temneparypsl Ha TEII0BOH 3 dexT.

3akon Kupxroda. Pacuers! TemmoBeix apdexton mo 3akony Kupxroda.

BTopoii 3akOH TEpMOAVHAMUKH.

TepMmoanHaMuyeckue QyHKIMHM, XUMAYECKUH MOTEHIIMAN, 00IUE YCIOBUSI PABHOBECHUSI CUCTEM.
Oneprust ['m66ca u sueprus ['enbmronbiia Kak KpUTEPHH, ONPEEISIONINE HAlIPaBICHUE U IPEes
IIPOTEKAaHUS IPOLECCOB B HEN30JIMPOBAaHHBIX CUCTEMAX.

[TonsiTue o (ha3oBOM paBHOBECHH, OCHOBHBIE OnpeeieHus (ha3zoBoro paBHoBecus. [IpaBmiio ¢a3
['u606ca, ero mpumeHeHue.



®a30Boe paBHOBECHUE B OJHOKOMIIOHEHTHBIX cHucTeMax. YpasBHeHue Knaysmyca-Knaneiipona,
pacueTsl OCHOBAHHBIC Ha ’TOM ypaBHEHHUE.
VYcenoBuss XMMUYECKOTO paBHOBeCHs. KOHCTaHTa XUMUYECKOTO PaBHOBECHS.
Buael koHCTaHT paBHOBeCHs. PaBHOBECHS B T€TEPOIr€HHBIX CUCTEMAX.

BnusiHue TemnepaTypsl Ha KOHCTAaHTY PaBHOBECHS.
Hanpasienue peakuuil B 3aKpbITBIX CUCTEMAX. YPaBHEHHE H30TEPMbl XMMHYECKON peaKLIuu
Bant-T'odda, ee mpakTudeckue npuoxxeHus. Y paBHeHUE N300apbI-M30X0PbI peakuuu. MeTo bl
pacueTa KOHCTaHTBI pABHOBECHSL.
[IpaBuno Jle-IllaTenwve, ero mpakTudyeckoe NMpUMEHEHUE. BiusHHE HaBIEHUS Ha IOJIOKECHUE
paBHOBECHS.
Onpenenenne nousaTHs “pactBop”’. CrocoObl BEIPaXKEHUS COCTaBa PACTBOPOB.
Biusinue pa3nuuHbIX GaKTOpPOB HA PACTBOPUMOCTD.
Mogenn pacTBOpOB: HcaJIbHBIE (COBEpIIEHHBbIE) U OECKOHEYHO pa30aBICHHBIE PacTBOPHI, UX
OTJIMYME OT PEAJIbHBIX PACTBOPOB.
3axonbl Payns u I'enpu. [lapuunanbHbie MOJISpHBIE BEIMYUHBL, UX OIPECIICHUE.
CpoiicTBa pa30aBIECHHBIX PAacCTBOPOB HE 3JIEKTPOIMTOB. JlaBieHWe mapa HaJx pPacTBOPOM,
TEeMIepaTypa KUIEHUS U 3aMep3aHusl.
OcHOBHBIE IOHATHSA XMMUYECKON KNHETHKU.
Crioco0s!1 onpenienenust CKopocTH peakiun. dopmManibHasi KHHETHKA TOMOTEHHBIX PeaKIiid. 3aKoH
JENCTBYIOIUX Macc.
Kunernyeckue ypaBHeHUs U1l peaKLUil pa3InYHbIX TOPSIIKOB.
KoHcTaHTa cKOpOCTH peaklMy, €€ CBOMCTBA, Pa3MEPHOCTH U ONIPEACICHUS.
Merozs! onpeneneHus MNOpsaKa PEakuy.



ITpunoxxenune 2

7 OueHoYHbIE CPEACTBA JJIsl TPOBEICHUS TPOMEKYTOUHOM aTTECTAllUU

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

CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINH

[Inanupyembie
pe3yIbTaThl 00yICHUS

OneHouyHble CpeacTBa

OIIK-1 Cnocoben pemarh 3agayv MPOPECCHOHATBHOU JEATEILHOCTH, NMPUMEHSSI METObI
MOJICTTMPOBAHUS, MATEMAaTHIECKOTO aHAJIN3a, €CTECTBEHHOHAYYHbIE M OOIIEHHKCHEPHBIC 3HAHUS

OIIK-1.1

Hcnonb3yer
€CTECTBEHHOHAYYHbIE
3aKOHBl U TMPUHIUIIBI
npu peneHun
MPAKTUYECKHX 33724

Cnmcoxk BONPOCOB I NPOBEJAEHHUS IK3aMEHa 110
AUCIHHIJIMHE

OCHOBHBIE IOHATHUS TEPMOJUHAMUKHU.

IlepBbiii  3akOH TepMoaMHAMMKHU. IloHsTne o
Ter1oBoM 3¢ (deKTe, TeraoThl 00pa3oBaHusl, TOPEHUS,
pactBopeHHs, $a30BbIX NpeBpamieHuii. 3akoH ['ecca.
Pacuersl o 3akony I'ecca.

Brnusitaue Temrmepatypsl Ha TEIIOBOH Y (eKT.

3akon Kupxroda. Pacuers! TemnoBbix 3¢pdexToB 1mo

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

NOTEHIMaJ, OOIIMe YCJIOBUS PAaBHOBECUS CHUCTEM.
Ouneprust [mO6ca um »sHeprus ['enpMrornpia Kak
KPUTEPUH, ONPEACIAIOIINE HANPABICHUE U IpPEle
POTEKaHHs  MPOLECCOB B HEU30JIMPOBAHHBIX
CUCTEMaAX.

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

da30Boe  paBHOBECME B  OJHOKOMIIOHEHTHBIX
cucremax. YpaBHenue Knaysuyca-Knanelpona,
pacueTsl OCHOBAHHBIE HA ’TOM YpaBHEHUE.

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

Bunel  koHcTaHT paBHOBecusd. PaBHOBecus B
reTepOreHHBIX CUCTEMAaX.

BnusiHue temnepaTypsl Ha KOHCTaHTY PaBHOBECHS.
HampaBnenue peakumii B 3aKpbITBIX CHUCTEMaX.
VYpaBHEHHE  M30TEpPMBl  XUMHYECKOW  peakUuu
Baut-T'opda, ee mnpaktuueckue MNPUITIOKEHUS.
VYpaBHeHUEe H300apbI-M30X0PBl  peakiuu. MeTobl
pacueTa KOHCTaHTbI paBHOBECHSI.

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

Omnpenenenne  moHsATUS  “pacTtBOp”.  CmoOCOOBI

BBIPQXEHHS COCTaBa PaCTBOPOB.
Bnusinue pa3nuyHbix pakTOpoB Ha PaCTBOPHUMOCTb.

Mopenu pacTBOpPOB: Hji€albHbIE (COBEPILICHHBIE) U
OECKOHEYHO pa30aBIeHHBIC PACTBOPHI, UX OTIUYHUE OT




CTpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyembie
pe3yNbTaThl 00yICHUS

OneHouHble CpeacTBa

pEalIbHBIX PaCTBOPOB.

3akonbl Payns u I'enpu. IlapuumanbHble MoJspHbIE
BEJIMYMHBI, UX OIIPEIIEIICHHUE.

CaoiicTBa pa30aBiIeHHbIX pacTBOpOB HE
NIEKTPOJINTOB. JlaBjaeHWe mapa HaJ pacTBOPOM,
TEMIEpATypa KUIIEHUS U 3aMep3aHusl.

OIIK-1.2

Pemaer  cranmapTHbIC
npodeccuoHaIbHbIE
3a7a4d ¢ MPUMEHEHHEM
00IIENHKEHEPHBIX
3HaHUI

3agayu AJ19 CaMOCTOSITEILHOTO PellieHusl U3
npogeccHoHAIbHOI 1esITeIbHOCTH
3amada 1
Hcxons u3 clieayronux TepMOXUMUIECKIX
yYpaBHEHUM:
1) Hy+0,=H,0, : AH’=-184
KkJIK,
2) Hy0,=H,0+0,50,; AH’=-96 k]I,
ompeaenuTe Ter1oBoi 3G (HeKT peakuu:
3) Ho+0,50,=H,0, AH’=?
3apaua 2
OHOpCIIeJH/ITe sarpomnuio 15t Cl, mpu remmneparype
625°Cu  pmaBnenuu 35,5kI1a. Jlanukie,
HEoOXOUMBIC I pacueTa  (CTaHAAPTHYIO
SHTPOTMHIO, 3aBUCUMOCTD TETNIOEMKOCTH OT
TEMIIEPATyphI) B3sATh U3 crpaBoynuka. Cunrats Clp
UJeabHBIM Fa30M.

OIIK-1.3

[Tpumenser METObI
MOJETUPOBAHUS H
MaTeMaTHIECKOTO

aHainu3a Uil pelIeHUus
3a7a4 TEOPETUYECKOTO U
MPUKJIAJHOTO Xapakrepa

JAOMAIIHEE PACYETHO-I'PAOHYECKOE
3AJAHHUE Nel « Tepmoounamuyeckuil aHanus
XUMUYECKUX PeaKyuiiy

Hccaenosanue 1

Jlst peakiiuu BBIMOTHUTD CIIEYIOIIEe:
I.1.CocTtaButh  ypaBHEHHME  3aBUCHMOCTH  OT
TEeMIEpaTyphbl BEIHUMHBI TeroBoro 3ddexra \H®; =
f(T) u usmenenust suarporuu AS°, = f(T).
1.2.Boruncauth BemuuuHbl ACp, AH®  AS°, AG°r n
InK, mpu HeckombKMX  TeMIeparypax, 3HaueHHs
KOTOPBIX 33/1al0TCS TEMIIepaTypHbIM HHTEPBAJIOM U
miarom  temreparyp.  [lodydeHHBIE — 3HAYCHHS
UCTIONB3YIOTCS. TPH  TIOCTPOEHUU TpadUKOB B
koopauHatax ACp—T; AH % —T;aS%—T; AG%—Tu
InK, - 1/T.
1.3.IJoms3ysice rpapuxkom InK, — 1/T , BeBecTH
npubakeHHoe ypasHenue suja InK, = A/T + B, e
A, B — mocTosHHBIC.

HUccaenoBanme 2

2.1. HUcnonws3zys mpaBuwio ¢a3z ['ubbca, s
paccMaTprUBaeMOi CUCTEMBI ONPEACTUTh KOIUYECTBA
(a3, HE3aBUCHMBIX KOMIIOHEHTOB U YHCIIO CTEIeHEH
CcBOOOEL.




CTpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyembie

pe3yabTaThl 00yYCHHS Ouenotmnpie cpercTsa

2.2. Omnpenenutb  BO3MOXKHOE  HampaBJICHUE
IIPOTEKAHUsl UCCIEAYEMOW peaklUu U PaBHOBECHBIN
coctaB ra3oBoil (a3el mpu gaBnenun (klla) u
temneparype  (K). Ilpu  pemenunm  3agaun
UCIIONIb30BaTh BBIBEJIEHHOE B HCCIENOBaHUU 1
sMmnupuyeckoe ypaBHenue InK,=A/T+B u nansbie
00 MUCXOHOM COCTaBe Ta30BOH (asbl

2.3. YCcTaHOBUTH HANPABICHUE CMEIICHUSI COCTOSHUS
paBHOBECHSI pacCCMaTPUBAEMOI CUCTEMBI ITPH:

a) YBEITMYCHUU J1aBlIeHUs (TIOCTOSIHHASI TEMITEpaTypa);
0)  yBemWYeHMHM  TeMIepaTrypbl  (IIOCTOSHHOE

JIaBJICHUE).

6) HOpﬂ)IOK NMpOBECACHUA l'lpOMe)KyTO‘lHOﬁ aTTeCTalluM, IOKa3aTe¢/JIn U KPUTEPUH
OIlCHUBaAHUA:

[TpomexxyrouHass arrecTanys IO JAUCHUILIMHE BKIIOYA€T TEOPETUYECKHE BOIPOCHI,
MO3BOJISIONINE OIEHUTh YPOBEHb YCBOCHUS O0OYYAIONIMMHUCS 3HAHUMA, ¥ MIPAKTUYECKHUE 3aaHMUs,
BBISIBJIAIOLINE CTENIEHb CPOPMHUPOBAHHOCTH YMEHUH U BJIQJICHUH, IPOBOUTCS B (hopMme:

- BBIIIOJIHEHUS U 3aIUThI Ja0OPaTOPHBIX padoT;

-BBITIOJTHEHUS M 3alUTHI JOMAaIIHEN pacueTHO-Tpaduueckoil paboTsl;

- DK3aMeHa.

Boinonnenue 1abopaTopHbIX pabOT MPOBOAUTCS B YUEOHBIX ayAUTOPUSIX ISl IPOBEICHUS
n1abopaTopHbIX padoT 1o auctumiInHe «du3nueckas XUMUS 0] PyKOBOACTBOM NpenojaBaTes,
pacyeT W TIOATOTOBKAa K cJade JIabopaTOpHOM padOThl OCYIIECTBISETCS OO0YyJaroIUMCS
CaMOCTOSITENBHO.

Kpureprnn oneHuBaHus 1a00paTOPHBIX padOT: «3aYTEHO», «HE 3aUYTEHO».

JlomaiHsis pacueTHO-Tpaduyeckast paboTa BBINOJIHAETCS CaMOCTOSTENBHO, B Ipoliecce ee
HaNMCcaHus 00YJaIONINiiCs pa3BUBAET HABBIKM K HAYYHOH paboTe, 3aKpeIuIsisi U OJHOBPEMEHHO
pacumpsisi 3HaHUs, NOJy4YEeHHBIE ITPH U3y4eHun Kypca «Dusnueckas xumus». [Ipyu BeImoIHEHUN
KypcoBOil paboThl 0oOydaromuiics JOKEH MOKa3aTh CBOE€ yMEHHE paboTaTh CO CIpPAaBOYHOMU
JUTEPATYpON U IPYTUMH JIUTEPATYPHBIMH UCTOUHUKAMH, a TAKXKE BO3MOXKHOCTh aHAJIM3UPOBATh
MOJTy4YE€HHBIE PE3YJIbTATHI.

Kpurepun oneHuBanusi JoMmalHeil pacdyeTHO-rpaduueckoil paboThl: «3a4YTEHO», «He
3a4TEHO.

DK3aMeH M0 JaHHOW JIUCIMIUIMHE MPOBOAMTCS B YCTHOH (opMmMe MO 3K3aMEHAIMOHHBIM
Omeram, KaXIbIi U3 KOTOPBIX BKIIFOYAET 2 TEOPETUUECKUX BOMPOCA U 3a/1a4a.

IMoka3aTeu U KPUTEPUHU OLIEHUBAHUS IK3aMeHA:

— Ha OLIEHKY «OTJHYHO» (5 0ayuioB) — oOyyarouiuiicss 1eMOHCTPUPYET BBICOKHMI YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYEeCKOe W TIIIyOOKOe 3HaHue
yueOHOro Marepuasnga, CBOOOJHO BBIMOJHSET MPaKTUYECKHE 3a/laHus, CBOOOJHO OIEepUpyeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYalUsX MOBBIIICHHOMN CI0KHOCTH.

— Ha OIECHKY «Xxopomo» (4 Oamia) — oOydaromMiics JEMOHCTPHUPYET CPEIHHI YpPOBEHB
c(OPMHPOBAHHOCTH KOMITCTCHLIMH: OCHOBHBIC 3HAHMSA, YMEHHMS OCBOCHBI, HO JIOIMYCKAIOTCS
HE3HAUUTENIbHbIE OIIMOKU, HETOYHOCTH, 3aTPYJHEHUS IPU AaHATUTUYECKUX ONEepaLusiX, IepeHoce
3HaHUH U yMEHUIl Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIHH.




— Ha OLICHKY «Y/0BJIeTBOPUTEJBLHO» (3 Gaiia) — 00ydarouuiics JeMOHCTPUPYET MOPOTOBBIi
YPOBEHb C(HOPMHUPOBAHHOCTU KOMIIETCHLIUH: B XOJI€ KOHTPOJIBHBIX MEPONPUATHH JOMYCKAIOTCS
OLIMOKH, MPOSBISIETCS OTCYTCTBUE OTACIBHBIX 3HAHWN, YMEHHH, HAaBBIKOB, OOyYaromIuucs
UCTIBITHIBACT 3HAUYUTEJIbHBIE 3aTPYJHEHUs IPU ONEPUPOBAHUM 3HAHUSAMHU U YMEHHUSAMH IIPH MX
IIEPEHOCE HAa HOBBIE CUTYaLIUU.

— Ha OLICHKY «HEeY/10BJIETBOPUTEIbHO» (2 6aiia) — 00ydyaroluiicss IEeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUecKoro MaTepuaa, JOMyCKaeT CYIIeCTBEHHbIC OIMOKH, HE MOXKET TTOKa3aTh
UHTEJUIEKTYaJIbHbIC HaBBIKU PEIICHUS MPOCTHIX 3a1au.

— Ha OLICHKY «HeY/A0BJIeTBOPUTEILHO» (1 6at) — oOydaronuiics He MOXKET MTOKa3aTh 3HAHUS
Ha ypOBHE BOCIPOU3BENCHHMS U OObACHEHHs UHPOpPMALMM, HE MOXET I0Ka3aTh
MHTEJUICKTYaJIbHbIC HaBBIKU PEIICHUS MPOCTHIX 3ajad.



