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JIucr aktyanusanuu padoyeii nporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM rofy Ha 3aceaHuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTammyprud U1 XUMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapqemco

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTaryprud 1 XUMHYECKUX TEXHOJIOTHIA

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

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

[Iporokomn ot 20 1. Ne

3aB. kadeapoii A.C. XapueHko




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

[enbro ocBOeHUS TUCHUTUIMHBI «Du3nueckas XuMusi» SBIISICTCS:

JOCTH)KCHHUE BO3MOKHOCTH OMHCHIBATh BPEMEHHOU X0]1 XUMHUYECKUX
(U3UKO-XMMHYECKUX TIPOIIECCOB HAa OCHOBE WCXOJHBIX CBOWCTB CHUCTEM M BEIIECTB HX
COCTABJISIIONINX, & TAKKE KOHCUHBIN PE3YJIbTaT COOTBETCTBYIOIIHMX IIPOIIECCOB.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/JIbHOI MporpaMMal

JuctmruinHa @usnueckass XUMHUS BXOJUT B 00s3aTeNbyl0 4YacTh y4eOHOro IIaHa
00pa30oBaTebHON IPOrPaMMBbI.

Jns  wu3ydeHUs  JUCHUIUIMHBL ~ HEOOXOOMMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUILINH/ IPAKTUK:

OOw1ast 1 HeopraHuyecKkast XUMus

®dusuka

Wudopmarrka u mHPOPMAITMOHHBIE TEXHOJIOTUU

3HaHus (YMEHHUs, BIaJIeHHs), IOJIyYEeHHbIe MIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUISl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

OCHOBBI METANTYPru4€CKOro IPOU3BOACTBA

MarepuanoseeHue

AHanus 4yucioBoil HPopMauu

MogenupoBaHue MPOLECCOB U 0OBEKTOB B METAJLITYPTrUU

3 Komnerenuun ody4aromierocs, popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00y4eHu s

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

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

OIIK-1 Crnocoben pemath 3ama4u NpoGECCHOHATBHOW ACSITENBHOCTU, TPUMEHSST METObI
MOJICTTUPOBAHUS, MATEMATHUYECKOT O aHaJIN3a, €CTECTBEHHOHAYYHBIE M OOIIIEMH)KEHEPHBIE 3HAHHS

OIIK-1.1 Hcnonb3yeT ecTeCTBEHHOHAYYHBIE 3aKOHBI M IMPUHLMIBI NIPH PEIICHUN
MIPaKTUYECKHX 3a7a4

OIIK-1.2 Pemaer crangaptHele mpodeccuoHaNbHBIE 3aJadd ¢ [PUMEHEHHEM
O0IIEMH)KEHEPHBIX 3HAHUI

OIIK-1.3 [Ipumensier METOABl MOJENIMPOBAHMS W MAaTEMaTHYECKOro aHaliu3a AJs
pelIeHus 3a7a4 TEOPETUYECKOT0 U IMPUKJIAIHOTO XapaKkTepa




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUMTLTHHBI (MOIYJIs1)
OO0mmast TpyI0eMKOCTh AUCIHILTUHBI COCTaBiseT 4 3aueTHBIX eauHui 144 akan. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas paboTa — 55 akaj. 4acos:
—ayauTopHas — 51 akaj. 4acos;

— BHEayIuTOpHas — 4 aKajl. 4acos;

— caMmocTosTenpHas padota — 53,3 akaj. 4acos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. yac;
— MOJrOTOBKA K DK3amMeHy — 35,7 akaj. Jac

dopma aTTecTaluy - SK3aMEH

TepMOZ[I/IHaMI/I‘IeCKaﬂ TeOpUAa

pacTBOpPOB

AynuropHas = =
o | woHTakTHas pabota E 3 ®dopma TeKyIero
g B
= < u, KOHTPOJIS
Paznmen/ Tema 3 (B axaz. acax) == A . P Kon
S 3 ©| camocrosTenbHOM YCIIEBAEMOCTH U
JIACIMTUTHHBI 5 [ . KOMITETECHIIUH
O g £ paboTs MIPOMEXKYTOYHOM
nmab. | mpakT. [ 3 & ATTeCTAlNH
Jlek. < < 11
3aH. 3aH. | O &
1. Pazmen 1. Ilpeamer wu
METOIBI, TOHATHS W 3aJa4d
(hu3nUecKol XUMUK
[lonroroBka
nabopaTopHOi
pabote Nel,
pabora c
oubnnorpaguuec
1.1 Xumuueckas KUM MaTepuanam, TaGopatopras babora OIIK-1.1,
TEpMOJMHAMUKA. 3aKOHbI| 2 6 221 10 IMOJrOTOBKA K Nol P CTPII)LIf;I OI;I oc OIIK-1.2,
TEPMOJUHAMUKH. BeIOIHEHUIO PI'P o Y poc. OIIK-1.3
Nel
«TepmonHamMude
CKUH aHamu3
XUMHYECKUX
peakuuin
Hroro no pazaeny 6 2/21 10
2. Pazpmen 2. Xumuueckoe u
($a3oBoe paBHOBECHE
21 Koncranra
[Moaroroska k
XAMHYIECKOTO N
naboparopHoii | Jlaboparopnas pabora
paBHOBecCHS, ee .
. pabote Ne2, Ne2, yctHblii omnpoc,
CBOWCTBa, crocoObI 6 PLP Nel OIIK-1.1,
adora ¢ craga °
epaNCHIT. 2 8 6/21 20 6146)?1/10 ajpuuec |«Te fao MHAMHYECKUH OIK-1.2,
Hanpasnenue npoueccos P pMOZL OIIK-1.3
KAM MaTepHaaMH. | aHaH3 XMMHUYECKUX
B H30TEPMHYCCKUX .
IMoaroToBka K peakuiiy
YCIIOBHSIX, u30TEepMa PLP 1
peakiuu  Banr-T'odda. OTHCTY T ’
Wroro no pazneny 8 6/21 20
3. Pazpmen 3.




3.1 Coco0bI BEIpaXEHUS

IlogroroBka k

COCTaBa PacTBOpOB. HaBOPATODHOI
Mneanbusie,  peabubie a6r(,)Te 1303 JlaboparopHas padbora OIIK-1.1,
pactBophl. 3akoH Payis, 6 |3/0,81 9,3 p " PATOPHAA p OIlK-1.2,
pabora ¢ Ne3, yctHBIii onpoc
3aKOH OIIK-1.3
6ubnuorpaduyec
I'enpu.OxcTpaxuus u
KHAM MaTepuajamMu
3aKOH PaclpeeTIeHUsL.
HWroro mo pasueny 6 |[3/0,81 9,3
4. Pazmen 4. JluarpamMmsl
COCTOSIHUS
JIBYXKOMITOHEHTHBIX CHCTEM
41 IIpaBuno ¢as. Ioaroroska
CnocoObl  MOCTPOEHHUS nmabopaTopHOH
OIIK-1.1,
JUarpaMM  COCTOSIHUSI. 6 421 5 pabote Ne4, Jla6opaTopHas paboTa OIK-1.2
Tumst JrarpaMmm pabora ¢ Ned, yerHsriit onpoc. .
o OIIK-1.3
COCTOSIHUS JBOWHBIX oubimorpaguuec
CIUIaBOB. KUM MaTepuagaMu
Wroro no pazneny 6 421 5
5. Pasmen 5. Xwumuueckas
KHHETHKA
5.1 OcHOBBI (hopMabHO#
KHHETHKH. 3akoH IMoaroToBka K
concrauma  cxopocr agore N5, OIK-1.1,
.. P 8 2 9 p = YceTHblii onpoc OIIK-1.2,
peakiu, € CBOMCTBa, paborta ¢ OIK-1.3
ompezneneHue. Peakiun onbnmorpadmyec '
Pa3IHYHBIX TOPSAKOB, UX KUM MaTepuagaMu
KUHETHKA.
Hroro no pazneny 8 2 9
Hroro 3a cemectp 34 117/6,81 53,3 DK3aMeH
Hroro no aucnumninuae 34 17/6,8 53,3 SK3aMeH

)4




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

OOpa3zoBarenbHbIe TEXHOJIOTUU — 3TO LEJIOCTHAs MOJAETh 00pa30BaTEeNBbHOIO IMpoIecca,
CHUCTEMHO OIIpelelsonas CTPYKTYpy M COAEp)KaHUE JesITeIbHOCTH O0EHX CTOPOH 3TOro
npouecca (IpemnojaBaTesis W CTYAEHTa), MMEMOIAs LENbl JOCTHKEHUE IUIAHUPYEMBIX
pe3yiabTaToB €  IONPaBKOM HAa  HMHAMBUIYyalbHblE OCOOCHHOCTH €ro  y4YaCTHHUKOB.
TexXHOJOrMYHOCTh Y4eOHOTO IMpoIecca COCTOMT B TOM, 4TOOBI cAenaTh Y4eOHBIH Ipolecc
IIOJIHOCTBIO YIIPaBIISIEMBIM.

OCHOBHBIMHU TIPU3HAKaMU 00Pa30BaTENLHON TEXHOJIOTHH B €€ COBPEMEHHOM MTOHUMAaHUU
ABIIAIOTCA:

— ZIeTalIbHOE ONMCaHue 00pa30BaTEIbHBIX LIETCH;

— MO3TallHOE omucaHue (NMPOEKTUPOBAHUE) CHOCOOOB  JOCTMXKEHHUS — 3a/laHHBIX
pEe3yJbTaTOB-1IENEH;

— HCIIOJIb30BaHME OOpaTHOM CBSI3U C LEIbI0 KOPPEKTUPOBKU 00pa30BaTEIbHOTO
mporecca;

— rapaHTUPOBAHHOCTb JOCTUTAEMBIX PE3YJIbTATOB;

— BOCIPOM3BOAUMOCTh 00pa30BaTEIbHOIO MpOIEcca BHE 3aBUCMMOCTU OT MAacTepCcTBa
IpenoaaBaTes;

— ONTUMAJILHOCTb 3aTPAYMBAEMBIX PECYPCOB U YCUIIUH.

Peann3anus KOMIIETEHTHOCTHOTO MOXOa MIPEeyCMaTpUBAET UCIIOIb30BAHNE B yUeOHOM
IPOLECCE AaKTUBHBIX W HHTEPAKTUBHBIX (OPM TMPOBENEHUS 3aHITUA B COYETAHUU C
BHEAYAUTOPHOU paboTOM ¢ L1ebi0 (OPMHUPOBAHUS U PA3BUTHUS IPOPECCHOHATBHBIX HABBIKOB.

Tpaguionnsle oOpa3oBaTelbHbIE TEXHOJOTUU OPUEHTUPYIOTCSA Ha OpraHHU3alUio
00pa30BaTEeNLHOTO  IpOLecCca, MPEANOJaraloulyl0 MPsAMYIH  TPAHCIALUUI 3HAHUH  OT
npenogaBaresss K CTyJeHTY (IpEeMMYILECTBEHHO Ha OCHOBE OOBSCHUTEIIbHO-WILUIFOCTPATUBHBIX
METO/I0B 00y4eHus1). YueOHas JesTeIbHOCTh CTYJEHTa HOCUT B TaKMX YCJIOBUSX, KaK MpPaBUIIO,
PENpONYKTUBHBIA XapaKTep.

@®opMbl y4eOHBIX 3aHATHH C UCIIOJIb30BAHUEM TPAJAUIIMOHHBIX TEXHOIOTHIA:

WndopmanvonHas JeKuss — IOCIeloBaTeIbHOE  M3JO0XKEHHE Marepuaija B
JUCIUIUIMHAPHOM JIOTHKE, OCYILECTBISIEMOE IPEUMYIIECTBEHHO BEpOAJbHBIMU CpEACTBAMHU
(MOHOJIOT TIpenogaBartess).

JlabopaTopHas paboTa — opraHu3anus yaieOHON paboThl ¢ peaTbHBIMH MaTepUaIbHBIMU U
UH(POPMALIMOHHBIMU O0BEKTaMH, OSKCIEpUMEHTalbHas padoTa ¢ aHaJOrOBBIMU MOJAEISIMU
peaTbHbIX OOBEKTOB.

6 YueOHO-MeTOAMYeCcKOe o0ecriedeHUe CAMOCTOSITeJIbHOI PadoThI 00y4aKoIHXCs
[Ipencrasneno B mpunoxxeHuu 1.

7 OneHoYHbIe CpeICTBA A5 IPOBeAeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMAIMOHHOE 0O0ecreueHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

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

2. ®usnueckas xumust : yaeoHoe mocodue / D. B. Tronpauna, C. I1. Knoukosckwii, H. 1O.
CeeunukoBa u ap. ; MI'TY. - 2-e uzn. - Marautoropck : MI'TY, 2017. - 127 c. : wun., quarp.,
rpad., TabII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514
311/3506.pdf&view=true - MakpooObekT. - TekcT: 3MeKTpOHHBIH. - lMmeercs nedaTHBIH

amamnT



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) lomotHuTeILHAS JTUTEPaTypa:

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

2. T'opuikos, B.M. OcHoBbl (usuueckoit xumun . yueOnuk / B.M. T'opmkos, M.A.
KysnenoB. — 6-¢ u3n. — MockBa : Jlabopatopus 3nanuii, 2017. — 410 c¢. — ISBN
978-5-00101-539-0. — TekcT : snexkrpoHublii // JIaHb : 3IeKTPOHHO-OMOIHOTEYHAsS CHCTEMA. —
URL: https://e.lanbook.com/book/97412

B) MeToanyeckue yKazaHus:

1. JTabopaTopHbIil MPAKTUKYM 110 (PU3NUIECKON XUMHH : YIeOHO-METOIMYEcKoe ocooue /
A. H. Cmupnos, H. FO. CeeunukoBa, C. B. FOnuna, 3. B. {ronpauna ; MI'TY. - Marautoropcex :
MI'TY, 2017. - 1 snektpon. ont. auck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136
592/3177.pdf&view=true - MakpooObeKkT. - TekcT : 2yeKTpOoHHBIA. - CBEACHUS JOCTYIIHBI
taxxke Ha CD-ROM.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieueHue

HaumenoBanue .
1o Ne norosopa Cpox aeicTBuS JTUIIEH3UN
MS Windows 7
Professional(uis  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Off_lce 2007 Ne 135 ot 17.09.2007 06eccpoyHO
Professional
7Zip CBOOOJTHO 0eccpouHO
FAR Manager CBOOOJTHO 06eCcCpovHO
Hpmbeccnonanbﬂme 0a3LI JAHHbIX N HH(l)OpMaIlI/IOHHbIe CIIPaBOYHLIC CUCTEMBI
HasBaHue xypca CchlUIKa
ITIEKTPOHHBIC pecypenl bubmmorexn MITY . http://magtu.ru:8085/marcweb2/Default.asp
I".'. HocoBa
Poccntickas  Focynapctsennas — Guommorexa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

denepallbHOE TOCYJAPCTBEHHOE OIOKETHOE
yUpeKRICHUE «DenepanbHbIi unctutyt|URL: http://www1.fips.ru/
IPOMBIIIITICHHONW COOCTBEHHOCTHY
Nudopmannonnas cucrema - EnnHOe OKHO
JI0CTYTa K HHGOPMAIIMOHHBIM pecypcam
[Touckosas cucrema Akaaemust Google (Google
Scholar)

Hamnuonanbuas
undopmanronHo-ananutuueckas cucremMa —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHAEKC HAYYHOT'O IMTHPOBAHUS

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

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



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

9 MartepuajJbHO-TEXHHYECKOE o0ecTiedeHne TUCUMILITHHBI (MOIYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIeueHUe JUCIUTUINHBI BKITIOUACT:

1. Yuebnas ayautopus JUisi IPOBECHUS 3aHATUN JICKIIHOHHOTO TUIIA OCHAIIICHA!

- TEXHUYECKHMMH CPEJICTBAMU OOyUYeHMs, CIyXallUMH JUIsl NpeAcTaBIeHUs y4eOHOH
uHpopManuu OOJNIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOPMAIIHH;

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

2. VYuyebHasg ayauTopusi JUld IPOBEACHUS J1a0OpaToOpHBIX 3aHATUH «JlabopaTopus
(bU3HYECKON XUMUW») OCHAIIIEHA JIA0OPATOPHBIM 000PYI0BaHUEM:

- J1abopaTtopHOe 000pynoBaHKHE (yCTAaHOBKA JJISl ONpPENEICHUE MHTErpaIbHON TEIIOTHI
pacTBOpPEHHUsI COJIH;

yCTaHOBKa JUIs onpeeieHus Koddduuuenra pacupeaencHus);

- CHEIHMATIM3UPOBAHHON MEOETIBIO.

3. YuebHas ayquTopus Ui IPYINIOBBIX U MHAWBUAYAJIBHBIX KOHCYJIbTAUH, TEKYIIETO
KOHTPOJISI M TPOMEKYTOUHOM aTTECTallMy OCHAIICHA!

- KOMIIBIOTEpHOI TexHUKOi#1 ¢ makerom MS Office, ¢ moaxmouennem k cetn «HTEpHET»
U C JOCTYIIOM B AJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

4. [TomenieHue 1151 CAMOCTOSITEILHOM PabOThI OCHAILICHO:

- KOMIIBIOTEpHOI TexHUKOi1 ¢ makerom MS Office, ¢ moaxmouennem k cetu «HTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNIbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOEIbIO.

5. Tlomemenune pansi XpaHeHHs W NPOQUIAKTUYECKOTO OOCTYXHBaHHUA y4eOHOTO
000py/10BaHUS OCHALIECHO:

- CHIeMAJIM3UPOBAHHON MEOEIIbIO: CTeITaKaMHU JJIsl XpaHEeHHs y4eOHOTro 000py/J0BaHMUs;

-MHCTPYMEHTaMHU JJIsl pEMOHTA y4eOHOTro 000py10BaHMS;

- mkadamu I XpaHeHus yaeOHO-METOAMYECKON TOKYMEHTAIINY H MaTEPUAIOB.



ITpunoxxenue 1

6 YueOHO-MeTOoaHUYeCKOe o0ecneyeHne caMoOCTOATEIbHOI padoThl 00y4aloIuXCs

Ilepeuensv nadopamopnuix pabom
1. Ompenenenue HHTErpaibHON TEIIOTH PACTBOPEHUS COJIU
2. Wzyuenue paBHOBecus peakiuu C+C0O2=2CO
3. Tperuit KOMIIOHEHT
4. BnusHHe TeMIepaTypbl HA CKOPOCTh XMMHUYECKOM peakiuu

JTOMAIITHEE PACYETHO-I PA®HYECKOE 3AJAHHUE Nel «Tepmodunamuveckuil
aHaAU3 XuUMU1ecKux peaxkyuil»

HUccaenoanne 1

Jns peakuyy BBIIOJIHUTD ClIETyoLIee:
1.1.CocTaBuTh ypaBHEHHE 3aBUCHMOCTH OT TEMIEpPaTypbl BEIUYUHBI TEIIOBOTO Y dexra AH =
f(T) u u3menenus suTponuu AS°; = f(T).
1.2.Berancnuts BenmuuuHbl  ACp, aH%: | AS°;, aG°r m InK, npm Heckosmpkux Ttemmeparypax,
3HAYEHHS KOTOPBIX 3a/IAI0TCS TEMIIEPAaTYPHBIM HHTEPBAIOM U Iarom temmeparyp. [loxydeHnse
3HAYECHUS HCIIONIB3YIOTCS TIpH ocTpoeHnn rpadukoB B koopauHatax ACp—T; aH:—T; aS% —T;
AG®% — T u InK, — 1/T.
1.3.Iloas3ysce rpadgukom InKp — 1/T , BeiBecTr npubnuxennoe ypasHenue Buna InK, = A/T + B,
rae A, B — mocTosHHEBIC.

HccaenoBanue 2

2.1. Ucnonw3ys npasuiio a3 ['nb6ca, 11t paccMaTpuBaeMOi CUCTEMBI ONIPEAETUTh KOJIMYECTBa
(a3, He3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTENEHEH CBOOOIbI.

2.2. OnpenenuTh BO3MOKHOE HAIPaBJIEHUE MTPOTEKAHUS MCCIEAYEMOM PEaKIIMi U PaBHOBECHBIN
coctaB Ta3oBoil (as3sl mpu naBienuu (klla) m temmeparype (K). Ilpu pemenun 3anaum
HCIIOJIb30BaTh BBIBEJIEHHOE B HcciefoBaHuu | smmupudeckoe ypaBHeHue InKpy=A/T+B wu
JTaHHbIe 00 MCXOJTHOM COCTaBe ra3oBoil (asbl

2.3. YCTaHOBUTH HANpaBJICHUE CMEIICHHUS COCTOSHUS PABHOBECHS PAaCCMAaTPHBAEMOW CHCTEMBI
npu:

a) YBEeJIMUEHUH JaBJieHus (IOCTOSIHHAS TEMIIEpaTypa);

0) yBeIMUEHUH TeMIepaTypbl (IOCTOSIHHOE JJaBJICHUE).

Cnucok eonpocoe 0ns IK3amena no 0MCMMHJIMHE «Du3uueckan xumus»

OcHOBHBIE IOHATHS TEPMOANHAMHUKH.

[TepBbrit 3akoH TepMoamHamMuku. [loHsiTHe O TeruioBoM H(QdeKTe, TErIoTh 00pa3oBaHUSA,
TOpeHus1, pacTBOpeHus, (pa30BbIX IMpeBpaeHuii. 3akoH ['ecca. Pacuers! mo 3akony I'ecca.
Bnusinue temnepatypsl Ha TEemI0BoH 3P eKT.

3akoH Kupxroda. PacueTs! TemnoBbix 3¢ dexToB no 3akony Kupxroga.

BTopoii 3aKk0H TEpMOIMHAMHUKH.

TepMmoanHamMuyeckue QyHKIMHU, XUMAYECKUH MOTEHIIMAN, O0IIUE YCIOBUSI PABHOBECHUSI CUCTEM.
Oneprus ['166ca u sueprus ['enpmMronbiia Kak KpUTEPHH, ONPEEISIONINE HAlTPaBICHUE U TIPEes
MIPOTEKaHHUs MPOLECCOB B HEN30JIMPOBAHHBIX CHCTEMAX.

[Tonsitue o ha3oBOM paBHOBECHH, OCHOBHBIE OnpeesieHus (azoBoro paBHoBecus. [IpaBmiio ¢a3
['u606ca, ero mpumeHeHue.

®a30Boe paBHOBECHUE B OJHOKOMIIOHEHTHBIX cucTeMax. YpasHeHue Knaysmyca-Knaneipona,
pacyeTbl OCHOBAaHHBIE Ha ATOM YpaBHEHHE.

VYcnoBus XuMu4ecKoro paBHoBecus. KoHCTaHTa XMMHYECKOTO PaBHOBECHSI.



Buael koHCTaHT paBHOBeCHs. PaBHOBECHS B T€TEPOTr€HHBIX CUCTEMAX.

BnusiHue TemnepaTypsl Ha KOHCTAaHTY paBHOBECHS.
Hanpasienue peakuuil B 3aKpbITBIX CUCTEMAX. YPAaBHEHHE H30TEPMbl XMMHMUYECKOW pPEaKIUU
Bant-T'odda, ee npakTuyeckue npuoxxeHus. Y paBHeHUE N300apbI-M30X0PbI peakuuu. MeTo bl
pacueTa KOHCTaHTBI PABHOBECHS.
[IpaBuno Jle-IllaTenwve, ero mpakTudeckoe MpUMEHEHUE. BiusHHE NaBIeHUS Ha MOJIOKECHHE
paBHOBECHS.
Onpenenenne nousATHs “pactBop”’. CrocoObI BEIPAXKEHUS COCTaBa PACTBOPOB.
Biusinue paznuuHbIX GakTOpOB HA PACTBOPUMOCTD.
Mogenn pacTBOpOB: HcaJbHBIE (COBEpIICHHBbIE) U OSCKOHEYHO pa30aBICHHBIE PacTBOPHI, X
OTJIMYME OT PEAIbHBIX PACTBOPOB.
3axonbl Payns u I'enpu. [lapunanbsHbie MOJISpHBIE BEIMUUHBL, UX OIPEIECIICHUE.
CpoiicTBa pa30aBIECHHBIX PAacTBOPOB HE 3JIEKTPOJIMTOB. JlaBieHue mnapa Haja pacTBOPOM,
TEMIEpaTypa KUIIEHUS U 3aMep3aHusl.
OcHOBHBIE IOHATHS XMMUYECKON KNHETUKHU.
Crioco0s!1 onpenienenust CKopocTu peakiui. opmMaiibHasi KHHETHKA TOMOTEHHBIX PEaKIHid. 3aKOH
JENCTBYIOIUX Macc.
Kunerndeckue ypaBHeHUs U1l peaKLUi Pa3InYHbIX TOPSIIKOB.
KoHcTaHTa CKOPOCTH peakliiy, €€ CBOMCTBA, pa3MEPHOCTH U ONIPEAEICHUS.
MeTto/1bl OnIpeIeNieHNs TOPSAIKA PEAKIUH.



[Ipunoxenue 2

7 O1leHOYHBIE CPEJICTBA IS IPOBEIEHUS ITPOMEKYTOUYHOM aTTeCTaI[u!

a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl MPOBeIeHUs
MPOMEKYTOYHOM aTTEeCTALMU:

CTpyKTypHBIi

[Inanupyembie
JJIEMEHT OneHouyHble CpeaCcTBa
pe3yIbTaThl 00yICHUS
KOMITIETEHIINH
OIIK-1 Cnocoben pemaTh 3amayv MpoGeCCHOHATBHOM JEATeTbHOCTH, MPUMEHSSI METOIbI

MOACIINPOBAHUA, MATCMATHYCCKOI'O aHAJIM3d, CCTCCTBCHHOHAYYHBIC 1 06H.[CI/IH)KeHepHBIC 3HaHUA

OIIK-1.1

Hcnonb3yer
€CTECTBEHHOHAYYHbIC
3aKOHBl W TMPUHIUIIBI
npu perneHuu
MPAKTUYECKHX 3a7a4

Cnmcoxk BONPOCOB I NPOBeJAEHUS IK3aMEHa 110
AUCIHHIJIMHE

OCHOBHBIE IOHATHUS TEPMOJNHAMHUKHU.

IlepBbiii  3akOH TepmMoaMHAMHMKH. IlonsTne o
Ter1oBoM 3¢ (deKTe, TermIoThl 00pa3oBaHUsl, TOPEHUS,
pactBopeHwus, $a30BbIX NpeBpamieHuii. 3akoH ['ecca.
Pacuersl o 3akony I'ecca.

Brnusitaue Temrepatypsl Ha TEIIOBON Y eEKT.

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

3akoHy Kupxroga.
Bropoii 3aK0H TEpMOJIMHAMUKH.
TepmoanHamMuueckue byHKINH, XUMHYECKHUU

HOTEHIMaJ, OOIIMe YCIOBUS PAaBHOBECUS CHCTEM.
Ouneprusi [mG6ca um »sHeprus ['enpMrornpia Kak
KPUTEPUH, ONPEHCIAIOIME HANpPaBICHUE U Ipelel
POTEKaHHs  IPOLECCOB B HEU30JIMPOBAHHBIX
CUCTEMaX.

[ToussTue o (a3oBoM paBHOBECHM, OCHOBHBIE
onpenenenus ¢azoBoro paBHoBecus. I[IpaBuino ¢asz
['u606ca, ero mpumeHeHue.

da30Boe  paBHOBECME B OJHOKOMIIOHEHTHBIX
cucreMax. YpasHenue Kiaysmyca-Knanelipona,
pacueTsl OCHOBAHHBIE HA ’TOM YpaBHEHUE.

VcaoBuss ~ XMMHYECKOTO — paBHOBECHS.  3aKOH
JENCTBYIOINX Macc (TepMOAMHAMUYECKHUIA).
KoHcTanTa XMMH4ECKOro paBHOBECHSI.

Bunel  koHcTaHT paBHOBecHsd. PaBHOBecus B
reTepOreHHBIX CUCTEMaX.

BnusiHue temnepaTypsl Ha KOHCTaHTY PaBHOBECHS.
HampaBnenue peakumii B 3aKpbITBIX CHUCTEMaX.
YpaBHEHHE  HM30TEPMBl  XMMHUYECKOW  peakLUuu
Baut-T'opda, ee mnpakruueckue MNPUIOKEHUS.
VYpaBHeHHEe H300apBI-M30X0PBl  peakiuu. MeTobl
pacuera KOHCTaHTbl paBHOBECHSI.

IIpaBuio Jle-IllaTensne, €ro MPAKTUYECKOE
npuMeHeHue. BinsiHue 1aBlieHUST Ha TMOJIOKEHUE
paBHOBECHSI.

Omnpenenenne  moHsATUS  “pacTtBOp”.  CmOCOOBI

BBIPQXEHHS COCTaBa PacTBOPOB.
Bnusinue pa3nuyHbix pakTOpoB HA PACTBOPHUMOCTb.

Mopenu pacTBOpPOB: Hji€albHbIE (COBEPILICHHBIE) U
OECKOHEYHO pa30aBJIEHHBIE PACTBOPHI, UX OTIUYHUE OT




CtpyKTypHBII

[Inanupyemsle
AJIEMEHT OneHoyHbIE CpECTBA
pe3yNbTaThl 00y4eHUS
KOMIIETECHINH
peabHBIX PaCTBOPOB.
3akonbl Payns u I'enpu. IlapimanbHbie MOJsSpHBIE
BEJIMYHMHBI, UX ONpE/IeICHHUE.
CsaoiicTBa pa30aBIeHHbBIX pacTBOpOB HE
ANIeKTpONUTOB. JlaBleHWe mapa HaJ pacTBOPOM,
TEeMIEepaTypa KUIEHUS U 3aMep3aHusl.
OIIK-1.2 Pemaer  cranpaprtHble | 3agauu 111 CAaMOCTOSATEIbHOTO PellIeHUs U3
npodeccuoHanbHbIe npodeccuoHAILHOI 1eATeJLHOCTH
3aJjauu ¢ MpHUMEHEHHEM |3amgava 1
00IIeMHKEHEPHBIX Hcxons u3 ciieqyromux TepMOXUMHUIECKIX
3HAHUU YpaBHECHU:
1) Ho+02=H,0; ; AH%=-184
kJIx,
2) H20,=H,0+0,502; A H=-96 ]I,
OTIpeNIeNIUTE TeTUIOBOM A(P(PEKT peaKIiu:
3) H2+0,50,=H-0, AH=?
3agauya 2
Omnpenenute sutponuto 15t Cly npu Temmeparype
625°Cu  nmaBnenuu 35,5kI1a. JIaHHbIC,
HeoOXOoauMBbIe Ui pacueTa  (CTaHAAPTHYIO
SHTPOITUIO, 3aBUCUMOCTD TETIJIOEMKOCTH OT
TeMIepaTypbl) B3sATh U3 cpaBoynuka. Cunrats Clz
U/ICaTBHBIM Ta30M.
OIIK-1.3 IIpumensier METO/IbI JAOMAIHIHEE PACYETHO-I' PAOHYECKOE
MOJIETUPOBAHHUS u| 34JAHHE Nel «TepmoouHamuueckuil aHaau3
MaTeMaTHYeCKOro XUMUYeCKUX peakyuil»

aHaNnM3a JUIS  peIICHHS
3aJ1a4 TEOPETHYECKOTO U
MPUKIIAHOTO XapaKTepa

HccaenoBanne 1
JInst peakiuy BBINOJIHUTD CIIETYIOIIEE:
1.1.CocTaBHuTb YpaBHEHHE 3aBUCHUMOCTH oT
TEMIEpaTyphbl BEIMUUHBI TeroBoro 3¢gdexra aAH: =
f(T) u uamenenust suTporuu AS°; = f(T).
1.2.Beruucnute BenuuuHbl ACp, AH®: | AS%;, AG°: u
InK, mpu HECKONBKMX  TeMIepaTypax, 3HAYCHHS
KOTOPBIX 33/Ial0TCSI TEMIEpaTypHbIM HHTEPBAJIOM U

mraroM  temreparyp.  [lomydeHHBIE — 3HAYCHHS
UCTOJNB3YIOTCS NpPU  TOCTPOCHHUU TpapuKoB B
koopauHatax ACp—T;aAH% —T;aS%—T; aG°—Tu
InK, — 1/T.

1.3.lone3ysice rpapuxom InK, — 1/T , BbIBecTH

npubmkenHoe ypaBHenue Buna InK, = A/T+B, e
A, B — mocTosHHBIC.

HUccaenoBanme 2

2.1. HUcnonws3zys mpaBwio Qa3 ['ubbca, s
paccMaTpruBacMO CHCTEMBI ONPEACIUTh KOINYECTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB U YHCJIO CTETEeHEH
CcBOOOEL.




CtpyKTypHBII
JIEMEHT

KOMIICTCHIIUHN

[Inanupyemsle

pe3yibTaThl 00yUeHHUS OuerotHbIe cpeAcTBa

2.2, OmpenenuTh  BO3MOXHOE  HaIpaBlIEHUE
MPOTEKAaHUS UCCIETyeMON PEaKIMH U PaBHOBECHBIN
cocraB ra3oBoil ¢aszpl npu gaBnenuu (xlla) wu
temriepatype  (K). Ilpm  pemenum  3amaum
UCIIOJIb30BaTh BBIBEICHHOE B HCCIEIOBaHUU |
smnupuyeckoe ypaBHeHue InK,=A/T+B wu pannble
00 MCXOJTHOM COCTaBe ra30Boi (a3bl

2.3. YCTaHOBUTH HANPABIECHUE CMEIICHUSI COCTOSHUS
paBHOBECHS paCCMATPUBAEMOU CHCTEMBI IIPH:

a) YBEITMUCHUH J1aBJICHUs (TIOCTOSIHHASI TEMITEpaTypa);
0)  yBeIMYEHMM  TeMIeparypbl  (IIOCTOSIHHOE

JIaBJICHUE).

0) [lopsinoK NpoBeeHUsI MPOMEKYTOYHOM ATTECTAIUM, TOKA3aTeJIH U KPUTEPUH
OLlEHUBAHMUSL:

IIpomexxyTouHass arrecrtauus IO JUCLHUIUIMHE BKJIKOYACT TEOPETUYECKHE BOIIPOCHI,
HO3BOJISIOIINE OLEHUTh YPOBEHb YCBOEHUS 00YYAIOLIMMMCS 3HAHUM, U MIPAKTUYECKHE 3aJaHUs,
BBISIBIISIFOLIHE CTETIEHb CPOPMHUPOBAHHOCTH YMEHHUI U BIIQJICHUH, TPOBOIUTCS B (hopMme:

- BBIIOJIHEHUS U 3allUThI 1a00paTOPHBIX PadoT;

-BBITIOJTHEHUS ¥ 3alIUTHI JOMAITHEH pacyeTHO-TpadudecKoil paboThr,

- DK3aMEHa.

Beinonnenue n1abopaTopHbIX pabOT MPOBOJUTCSA B y4EOHBIX ayIUTOPUSAX AJS MPOBEIECHUS
71a00paTOPHBIX paboT MO AUCHUILIMHE «DPU3NYecKas XUMHUS 1101 pYKOBOACTBOM IMpEIoiaBaTes,
pacyer W TOArOTOBKAa K caade JabopaTOpHOl pabOThl OCYIIECTBISETCS OOydaroUIMMcs
CaMOCTOSITEIIBHO.

Kpurepuu onenuBanust 1a00paTOPHBIX PadOT: «3aYTEHO», «He 3aUYTEHO».

JomaiHss pacueTHoO-rpaduyeckas paboTa BBIINOJIHAETCS CaMOCTOSTENIBHO, B IIpoIecce ee
HamnMcaHusl 00yJaroluiicss pa3BUBaeT HABBIKM K HAy4HOH paboTe, 3aKperuisis U OJHOBPEMEHHO
pacmmpsis 3HaHUs, IMOJyYEHHBIE IIPU U3ydeHUHn Kypcea «Pusndeckas XuMmus». 1Ipyu BeImogIHEHNH
KypcoBOi pa0oThl oOyuaroluiics AOJDKEH MOKa3aTh CBOE YMEHHME paboTaTh CO CIIPaBOYHOM
JUTEPATYPOU U IPYTrUMU JIMTEPATYPHBIMU MCTOYHUKAMH, & TAKKE BO3MOKHOCTh AHAJIM3UPOBATH
[IOJIyYEHHBIE PE3YJIbTaThI.

Kputepun ouneHuBaHusi goMairHeidl pacueTHo-rpaduueckoil paboThl: «3aUTEHO», «He
3a4TEHO».

DK3aMeH M0 JaHHOW JMCUUIUIMHE TMPOBOJUTCS B YCTHOM (opMe MO 3K3aMeHAI[MOHHBIM
OouneraM, KaXIbIid U3 KOTOPBIX BKJIIOYAET 2 TEOPETHUECKUX BOMPOCA U 3aa4a.

Iloka3aTen U KpUTEPUH OLICHMBAHUSA IK3aMEHA:

— Ha OLICHKY «OTJMYHO» (5 0aymioB) — oOyyaromuiicss AEMOHCTPUPYET BBICOKHH YpOBEHb
Cc(OPMHUPOBAHHOCTU KOMIIETEHIUI, BCECTOPOHHEE, CHCTEMAaTH4YeCcKoe U TIIyOOKOe 3HaHHe
y4yeOHOro MaTepuasia, CBOOOJHO BBINOJHAET MNPAKTHUECKUE 3aJaHHsl, CBOOOIHO ONEpUpyeT
3HAHUSMH, YMEHHUSIMH, IPUMEHSET UX B CUTYallUsAX MOBBIIICHHON CI0KHOCTH.

— Ha OLEHKY «Xxopomo» (4 6amia) — oOydarouuiics IEeMOHCTPUPYET CpeIHUil ypOBEHb
c(OpMHUPOBAHHOCTH KOMITETEHI[MH: OCHOBHBIE 3HAHUS, YMEHHUS OCBOEHBI, HO JOIMYCKAOTCS
HE3HAYUTENIbHbIC OIIMOKH, HETOYHOCTH, 3aTPYJHEHUS IIPU AaHATUTUYECKUX OTIEepalusixX, HepeHoce
3HAaHUU U YMEHMI HAa HOBbIE, HECTAHAAPTHBIE CUTYALIUH.




— Ha OIIEHKY «y/0BJIETBOPUTEJIbHO» (3 Oamia) — oOyJaroniuiicss IeMOHCTPUPYET TOPOTOBBIN
yYpOBEHb C(OPMHUPOBAHHOCTH KOMIIETCHIIMI: B X0J€ KOHTPOJIBHBIX MEPONPUATHI JOMYCKAIOTCS
OIIMOKH, TPOSBISICTCS OTCYTCTBUE OTACIBHBIX 3HAHWW, YMEHHH, HAaBBIKOB, OOyYarOIIAKCS
HCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUS MIPU OICPHUPOBAHHNU 3HAHUAMU U YMCHUAMU IIPU HUX
NIEPEHOCE HAa HOBBIC CUTYAIIHH.

— Ha OLICHKY «HEY/I0BJIETBOPUTEILHOY (2 Oayia) — 00ydJaronuiicss IEMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTuuecKoro MaTepuaa, JOIMyCcKaeT CyllleCTBEHHbIE OIIMOKH, HE MOXKET MOKa3aTh
HWHTCJUICKTYAJIbHBIC HABBIKW PCIICHHWA ITPOCTHIX 3a/1a4.

— Ha OLICHKY «HeY/A0BJIeTBOPUTEILHO» (1 0amt) — oOydaronuiicss He MOKET MTOKa3aTh 3HAHUS
Ha YPOBHC BOCITPOU3BCACHUS n 00BsCHEHNSA I/IH(i)OpMaLII/II/I, HE MOXKET II0Ka3aThb
MHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 33/1ad.



