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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTaTypruu U XUMHYECKUX TEXHOJIOTHI

[Iporokom ot 20 . Ne
3aB. kadenpoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceannu Kageapsl MeTaTypruu U XUMHYECKUX TEXHOJIOTHI

IIporokom ot 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u ogo0peHa s peanusaruu B 2028 - 2029
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl MeTaTypruu 1 XUMUYECKHX TEXHOJIOTUI

[Iporokonm ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
yueOHOM rojty Ha 3aceqaHnu Kadeapsl MeTauryprud U XUMHUECKUX TeXHOJIOTHIA

[Iporokonm ot 20 . Ne
3aB. kadeapoii A.C. XapueHko

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM TOJTy Ha 3acefaHuu Kageapsl MeTanmypriuu U XUMHUECKUX TEXHOIOTUH

[Iporokom ot 20 . Ne

3aB. xadenpoit A.C. ?apquKO




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[{enbto 0cBOEHUS TUCHUIUTMHBI «DU3NYECKask XUMUSD SIBISIETCS:

JOCTHKEHNE BO3MOXHOCTH OINKCHIBATh BPEMEHHOM X0JI XUMUYECKUX (PU3UKO-
XMMHUYECKHX MPOIECCOB HA OCHOBE UCXO/IHBIX CBOMCTB CUCTEM U BEIIECTB UX
COCTaBJISIOUINX, a TAK)KE KOHEUHBIN Pe3yIbTaT COOTBETCTBYIOIIUX ITPOIECCOB.

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Juctummaa Ou3ndeckast XUMUsST BXOJIUT B 0053aTENbHYIO YacTh y4eOHOTO IIaHa
00pa3zoBaTeNbHON MPOTPAMMBI.

JIist u3ydeHwus! TUCIUTUTMHBI HEOOXOTMMBI 3HAHUS (YMEHUS, BIAICHHS),
c(hOpMHUPOBAaHHBIC B PE3YNIbTaTEe U3YUCHUSI TUCIUIUIAH/ MPAKTHK:

Beenenue B HampaBiieHUE

Maremaruka

OO0mias 1 HeopraHuvecKas XuMus

HNudopmarrka 1 ”HGOPMAITMOHHBIE TEXHOJIOTUU

3uanus (yMEHUS, BIQJICHUS), IOTYICHHBIC IPU U3y4YCHUU JTAHHOUN JTUCITUTUTHBI
OyayT HEOOXOIMMBI JJIsT U3YICHUS TUCITUILIAH/TIPAKTHK:

Komonmaas xumMus

[Tpomecchl u anmapaThl XUMAYECKON TEXHOJIOTHH

CoBpeMECHHBIN MHXUHUPHHT METALTYPTHYECKOTO TIPON3BOICTBA

OO06111ast XUMHAYECKast TEXHOIOT U

MaccooOMeHHBIE TTPOLIECCHl XMMHUYECKON TEXHOIOTHU

3 Komnerennun odyuaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHUILIMHBI (MOAYJIs1) M IVIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pesynbrare ocBoeHUS AUCUUILIMHBL (MOAYHs) «Du3ndeckass XUMHUs»
00y4JaroImuics T0HKEeH 00IaaTh CIECAYIONIMMA KOMITETEHIHSIMU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIINN

OIIK-2 CniocobeH ucnoib30BaTh MaTeMaTH4YeCKue, (u3ndeckue, GU3nKo-XuMUIECKUe,
XUMHYECKHE METOJIBI JUIsl PEIICHHUS 3a/1a4 MPOPECCHOHAITBHON TeITeIhHOCTH

OIIK-2.1 Hcnonp3yeT mareMaTudeckue, pusnueckue, (GU3NKO-XUMUYECKHE,
XUMHYECKHE METOBI ISl pEIIeHHs 3a/1a4 TPOPEeCCHOHATHLHON
JIeSITeITbHOCTH

OIIK-2.2 BeiOupaer maremaruyeckue, puzndeckue, (QU3NKO-XMMUYECKHE,

XUMHUYCCKUC MCTObI IJI pCHICHUA 3a1a4 HpO(beCCHOHaHBHOﬁ
ACATCIIBHOCTH




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 8 3a4€THBIX eAMHUI] 288 aKkaj. 4acoB, B TOM

HHUCJIIC:

— KOHTaKkTHas pabora — 21,5 akaz. 4acos:
— aynutopHas — 16 akaj. 4acos;
— BHEAyIUTOpHAs — 5,5 akaj. 4acos;

— camocTosTenbHas pabora — 249,1 akaj. 4acos;

— B (popme npakTuieckoil moarotoBku — 0 akai. yac;
— MOATOTOBKA K 3Kk3aMeHy — 17,4 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas % o
KOHTaKTHas paboTa = DopMa TeKyIero
Pasnen/ Tema 2 (B akaj. yacax) é E(‘ Bun 5 KOHTPOJIS Kox
J— > g © | CaMOCTOATENLHOM |  YCMEBAEMOCTHH | | o\ o o
O & padoThI MIPOMEKYTOUHOM
na6. | mpar. | £.8 aTTecTaluu
Jlex. =
3aH. 3aH. | O =
1. XuMundeckast TepMOIMHAMHUKA.
3aKOHBI TEPMOJANHAMHUKH.
1.1 IlepBerit 3aKoH
TEePMOIUHAMUKHU.3aKOH Brimonnenue u
T'ecca. 3akon Kupxroga. IMonroroska o0cyxieHne OMK-=2.1
PacueTs! TennoBeIX 2 1 2 50 J1a00paTOPHOMY JaHHBIX OHK-ZI 2’
3¢ (dEeKTOB 10 3aKOHY 3aHATHIO Nel nabopatopHoi '
Kupxroga. Bropoii 3akon paboTsr Nel
TEePMOANHAMUKH.
HWroro no pazaeny 1 2 50
2. Xumuyeckoe u pa3zoBoe
paBHOBeCHE
2.1 KoncranTa
XHUMHYECKOTO PaBHOBECHSL.
YpaBHEHHE H30TEPMBI Brimonaenne
XHUMHUYECKOH peakunu BaHT- WHIUBUAYaIHHOT
T'odda, ee mpakTuueckue 0 PacueTHo- IMposepka u 3ammra
MIPUJIOKEHUs. Y paBHEHHE rpaguuecKoro WHIWBUYaJIbHOIO
OIIK-2.1,
U300apbI-U30X0pHl peakuuu. | 2 2 4 59,1 | 3amanus PT'P Nel pacueTHo- OITK-2.2
Mertop! pacueTa KOHCTAHTBI «TepmonuHammuye rpadudeckoro '
paBHOBecus. PazoBoe CKUIi aHau3 3amanus Nel
paBHOBEcHE B XUMHYECKUX
OJTHOKOMITOHEHTHBIX peaxImii»
cucreMax. Y paBHCHHE
Knaysnyca-Knaneiipona.
Hroro no paspeny 2 4 59,1
3. TepmoarHaMu4ecKas TEOPHUs
pacTBOpOB.
CamocrosrensHoe | CobecenoBanue o
3.1 CnocoObI BEIpaKEHUS U3yueHHe TeMe, YCTHBIH
COCTaBa PacTBOPOB. 3aKOHBI yueOHOI 1 ompoc.
Payns u I'enpu. [laBnenue 2 2 2 70 Hay4HO Beinonnenue n OIIK-2.1,
mmapa HaJ| paCTBOPOM, JIUTEPATYPBI. oOcyxieHne OIlIK-2.2
TemIiepaTypa KUeHus 1 IMoaroToBka k JAHHBIX
3aMep3aHusl. 1a00paTOPHOMY nabopaTopHOi
3aHATHIO Ne2. paboTsr Ne2




Hroro no pazzeny 2 | 2 | 70 |
4. Xumuueckas KHHETHKA.
CobecenoBaHue 1o
Pazpabotka A
TeMe, pelIeHHne
4.1 OCHOBHBIE TOHSTHS anropuTMa sanad
XUMHYECKOH KHHETHKY. BBITIOJTHEHUS Aat.
N Brinmonnenue u OIIK-2.1,
3aKoH JeCcTBYIOIUX Macc. 1 2 70 | pemreHns 3amadm.
. o0cyxaeHne OIlK-2.2
Tlopsiaku peakuuii u ux IMoaroToBka K TAHTBIX
MOJICKYJISIPHOCTb. 1a60paTOpHOMY .
nabopaTopHO’
3aHATHIO Ne3
paboTbl Ne3
HWroro no pazaeny 1 2 70
HWroro 3a cemectp 6 10 249,1 9K3aMeH
Hroro no aucuuruimae 6 10 2491 JK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

OO6pa3zoBarenbHble TEXHOJIOTHH — 3TO LEJIOCTHASI MOJEIh 00pa30BaTeIbHOTO
nporecca, CHCTEMHO ONPEACIISIONIas CTPYKTYPY B COJIepKaHKe AeITeIbHOCTH 00X CTOPOH
3TOTrO mpouecca (IpenogaBaTess U CTYACHTA), UMEIOIAs b0 JTOCTHKEHNE TUIAHUPYEMBbIX
pe3yIbTaTOB C MOMPABKOW Ha MHAMBHyalbHbIE OCOOCHHOCTH €Tr0 YYaCTHUKOB.
TexHOTOrMYHOCTh Y4eOHOT 0 MpoLIecca COCTOUT B TOM, YTOOBI ClieaTh y4eOHBIN mpo1ecc
MIOJTHOCTBIO YIPABJISIEMbIM.

OCHOBHBIMHU TIPU3HAKaMHU 00pa30BaTEIbHON TEXHOJIOTUU B €€ COBPEMEHHOM
MIOHUMaHHH SIBIISTFOTCS:

— JIeTaJIbHOE ONMCaHue 00Pa30BaTEeNbHBIX LIEICH;

— MOATAITHOE ONMCaHKe (IIPOSKTUPOBAHHUE) CIIOCOOOB JOCTHIKEHUS 3a1laHHBIX
pe3yJIbTaTOB-UENEH;

— MCIIOJIb30BaHUE 00PATHOW CBSI3U C LIEJIBbI0O KOPPEKTUPOBKU 00pa30BaTEIHHOTO
porecca;

— rapaHTUPOBAHHOCTH JJOCTUT'AEMBIX PE3YJIBTATOB;

— BOCIIPOM3BOIUMOCTH 00pa30BaTEIBHOTO MTPOIIEcca BHE 3aBUCMOCTH OT MacTepCTBa
IpenoaBaTels;

— ONTUMAJILHOCTB 3aTPAauYMBAEMBIX PECYPCOB H YCHIIUH.

Peanusanus KOMIETEHTHOCTHOTO MOX0/Ia MTPEIYCMaTPUBAET HCIIOJIb30BaHHE B
y4eOHOM Iporecce aKTUBHBIX M MHTEPAKTUBHBIX (POPM MIPOBECHNUS 3aHATUI B COYETAHUU C
BHEAYIUTOPHOW paboToii ¢ 1enbio (POPMHUPOBAHHS M Pa3BUTHUS MPOPECCHOHATBHBIX
HaBBIKOB. TpaauuroHHBIe 00pa30BaTEIbHBIC TEXHOJIOTHH OPHEHTHPYIOTCS Ha OPTaHU3aLUI0
00pa3oBaTeNBHOrO MPOIIEcca, MPEAOIAraoNlyl0 IPSMYIO TPAHCISALUIO 3HAHUH OT
IpernoaaBaTels K CTYACHTY (IIPEUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIBHO-
WILTFOCTPAaTHUBHBIX METOZOB 00yueHHs). YueOHas JesITeNbHOCTh CTYACHTa HOCUT B TAKUX
YCIIOBUSIX, KaK MPaBUIIO, PEIPOIYKTUBHBIN XapakTep.

®opMBbl y4eOHBIX 3aHATUH C HCIIOIB30BAaHUEM TPAIHIUOHHBIX TEXHOIOTHIA:

NudopmannonHas JeKuus — MOCIeI0BaTENIFHOE H3JI0KEHUE MaTepraa B
JUCLUIUIMHAPHOM JIOTHKE, OCYIIECTBIIsIEMOE MPEUMYIIIECTBEHHO BEpOAIbHBIMU CPEICTBAMHU
(MOHOJIOT MpernoiaBaTens).

JlaGopatopHas paboTa — opranusanus yueOHoi paboThl ¢ pealbHbBIMU
MaTeprualbHBIMU U HHOOPMALMOHHBIME 00BbEKTaMH, SKCIIEpUMEHTANIbHAsI paboTa C
aHaJIOTOBBIMM MOJIEJISIMU PEAIbHBIX 00BEKTOB.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIuXxcst

[IpencraBieno B mpuiioxeHuu 1.

7 OueHo4Hble cCpeACcTBA 1JIsl IPOBeAeHHUs IIPOMEKYTOYHON aTTecTalluu
[TpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOAMYECKOE U MH(OPMAIIMOHHOE o0ecTeyeHne TUCIMIIHHbI

a) OcHoBHas JUTEpaTypa:

1.bokmreitn b. C. dusnueckas XMMUs: TEPMOJINHAMUKA U KUHETUKA [ DIEKTPOHHBIN
pe-cypce] : yuebnoe nocobue / b. C. bokmreitn, M. 1. Menaenes, 0. B. [loxBucueB. —
Onek-TpoH. 1aH. — Mocksa : MUCHC, 2012. — 258 c¢. — Pexum nocryna:
https://e.lanbook.com/book/47443

0) /lomoJiHUTeIbHAA JIUTEpaTypa:
1. XumMmuueckas KHHETHKA U aJICOPOIIHS : METO/I. YKa3aHUsl IJIsl CTYICHTOB T10


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

mucturaae "®dusndeckas xumusa” / [3. B. doasauna, C. I1. Kinoukosckuii, H. 1O.
CseunukoBa u 1p.] ; MI'TVY. - Marautoropck : MI'TVY, 2013. - 1 snektpon. ont. auck (CD-
ROM). - URL.: https://host.megaprolib.net/MP0109/Download/MObject/278 . - Tekcr :
JJIEKTPOHHBIN.

2.CreunukoBa H. 0. ®a3oBbie auarpamMmel : yaebHoe mocobue [ams By3os] / H. 1O.
Cseunukosa, C. B. FOauna ; MarHuTOropckuii rocy1apCcTBEHHBIN TEXHUUECKUN
yauBepcuteT uM. I'. . Hocosa. - Maruutoropck : MI'TY um. I'. U. Hocoga, 2023. - 1 CD-
ROM. - 3aru. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/21184 . - ISBN 978-5-9967-2718-6.
- Tekcer : 371eKTPOHHBIM.

3.I'opmikos, B.1. OcHoBbI pusnueckoii xumuu : yueonuk / B.W. ['opuikos, UL A.
Ky3znenoB. — 6-¢ u3a. — Mocksa : Jlaboparopwus 3nanwmii, 2017. — 410 ¢. — ISBN 978-5-
00101-539-0. — Tekcr : 3nekTpoHHBIH // JIaHb : AIEKTPOHHO-OMOIMOTEYHASI CUCTEMA. —
URL.: https://e.lanbook.com/book/97412

4.TToBepxHOCTHBIE sIBICHUS. Ancopouus : yuebHoe mocodue / A. H. Cmupnos, H. 1O.
Cseunnkona, C. B. IOauna, 3. B. {ronpauna ; MI'TY. - Marautoropck : MI'TY, 2017. -1
anekTpoH. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1959 . - ISBN 978-5-9967-0966-3. -

TekcT : ANMEeKTPOHHBIN.

B) MeToanueckue yKazaHusi:

1. JTaGopaTopHBIi MPAKTUKYM 110 (U3HUECKON XUMUH : YIeOHO-METOMUECKOE
nocobue / A. H. Cmupnos, H. 0. Ceeunuk, C. B. FOnuna, 3. B. [{ronpauna ; MI'TY. -
Maruurtoropck : MI'TY, 2017. - 1 anektpon. ont. nuck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20641 . - TekcT : 37eKTPOHHBIH.

r) [Iporpammuoe odecneuenue u UHTepHer-pecypceni:

IIporpamMHoe odecnevyenue

Haumenosanue .
1o Ne norosopa Cpoxk neicTBUS JTUIICH3UH
MS Off_lce 2007 No 135 ot 17.09.2007 06eccpodHo
Professional
7Zip CBOOOJIHO pacmpoCTpaHsieMoe 06eccpovHo
FAR Manager CBOOOZHO pacmpocTpaHsieMoe 6eccpouHO

Hpocbeccuonaﬂbm,le 0a3bl JAHHbIX U I/IH(l)OpMaIII/IOHHLIe CIIPaBOYHLIC CUCTEMbI

Hassanue kypca Cchlnka

?JEKTPOHHHG pecypert Oubmiorexn MITY um. https://host.megaprolib.net/MP0109/Web

HanmonansHas nHGOpMaImoOHHO-aHATUTHYECKAST
cucrema — Poccuiickuii HMHAEKC HAy4YHOIO
HUTHPOBAHUS

URL:
https://elibrary.ru/project risc.asp

9 MaTtepuajibHO-TEXHHYECKOe o0ecreyeHne TUCUUIINHbI (MOLYJIs1)

MaTepHaHBHO-TeXHquCKOG obecneyeHne JUCITHUIIIIMHBI BKIIIOYACT:


https://host.megaprolib.net/MP0109/Download/MObject/278
https://host.megaprolib.net/MP0109/Download/MObject/21184
https://e.lanbook.com/book/97412
https://host.megaprolib.net/MP0109/Download/MObject/1959
https://host.megaprolib.net/MP0109/Download/MObject/20641
https://host.megaprolib.net/MP0109/Web
https://elibrary.ru/project_risc.asp

1. YueOHast ayuTopust A7 POBEACHUS 3aHITHIA JICKIIMOHHOTO THITA OCHAII[CHA!

- TEXHUYECKUMHU CPEJICTBAMU O0yUYEHUS, CIY>KAIUMHU [Tl IpeACTaBIeHUS yueOHO
nH(popManuy 60JIbIION ayAUTOPUN: MYJIbTUMEIUNHBIMU CPEJICTBA XPAHEHHUS], ITepeladul U
npeacraBieHus yueOHoi nndopmanmu;

- CIICUAIU3UPOBAHHON MEOeIbIO.

2. YyeOHas ayquTopusi AJisl IPOBEJACHUS 1abopaTopHbIX 3aHATHH «JlabopaTopust
(bu3nyecKoil XuMuM» OCHaIlleHa JIAOOpaTOPHBIM 000PYAOBaHUEM:

- n1aboparopHoe 00opyI0BaHUe (XMMHUYECKasl IOCY/1a, pEaKTUBBI, BECHI JTAOOpaTOpPHbIE
paBHorieure BJIP-200, Becwl anexrponnsie nabopatopusie BK-300, Hu3koTeMiiepaTypHas
nabopartopHas 3nekrponedb SNOL10/10, MarHUTHBIC MEIIANIKH, 3JI. TUTUTKH. ).

- CIICUAIU3UPOBAHHON MEOeIbIO.

3. YueGHas ayauTOpHs AJ1s TPYIIOBBIX M MHAWBUIYaIbHBIX KOHCYJIbTALIUMN,
TEKYIIETO KOHTPOJIS ¥ MPOMEKYTOYHOM aTTeCTAllMU OCHAIICHA:

- KOMITBIOTepHO# TexHHKOH ¢ makerom MS Office, ¢ moakiroueHreM K ceTu
«IHTEepHET» U € JOCTYIOM B AJIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTENbHYIO CPEY
YHHUBEPCUTETA;

- CIICUATM3UPOBAHHON MEOEIbIO.

4. ITomemieHue At CaMOCTOSITENIbHON pabOThI OCHAIIIEHO:

- KOMITBIOTEpHO# TexHHKOH ¢ makerom MS Office, ¢ moakiroueHneM K cetu
«IHTEepHET» U € JOCTYIOM B AJIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTENbHYIO CPEy
YHHUBEPCUTETA;

- CIICIUATM3UPOBAHHON MEOEIbIO.

5. Ilomemenue 1yast XpaHeHUs U TPOGUIAKTUIECKOTO 00CTYKUBAHUS y4EOHOTO
000pyIOBaHUs OCHAIIEHO:

- CIICUATM3UPOBAHHOM MEOEIbI0: CTeIIaXaMH JIJIsl XpaHeHHs y4eOHOTo
0o0opynoBaHUs;

-MHCTPYMEHTaMHU JIJIsl peMOHTa y4eOHOTr0 000pYy/I0BaHMS;

- mKadaMu 171 XpaHeHus: y4eOHO-MEeTOANYECKON JOKYMEHTAIlMU U MaTepUasoB.



IIpuaoxenne 1
6 YueOHO-MeTOAHYECKOe o0eceyeHrne CaMOCTOATEIbHOI padoThl 00y4aloIUXCsH

[To gucuummnHe «®u3uveckas XUMUS» IPEIYCMOTPEHA ayaUTOpPHAS W BHEAyJIUTOpPHAs
caMocCTosTeNIbHAs paboTa 00ydJaroIMXCsl.

CamocTosiTenbHass pabdota mo aucHuiuiiHe «®dusuveckas XUMHsS», HalpaBlicHHAs Ha
yrayOeHne U 3aKperieHne 3HAHUN CTYyIEHTa, Ha Pa3BUTHE MPAKTUYECKUX YMEHUH, BKIIIOUAET B
ce0s ciIeyroue BUIbl padoT:

- paboTa ¢ JCKIIMOHHBIM MaTePUAIIOM;

- I3YYCHHE TEM, BBIHECEHHBIX Ha CAMOCTOSATEIBHYIO TPOPadOTKY;
- BBIMOJIHCHUE TOMAIIIHUX WHIAMBHYaTbHbBIX 3aaHU;

- MOJATOTOBKA K JIAOOpaTOPHBIM paboTam;

- IOATOTOBKA K 9K3aMEHY.

Ilepeuens nabopamopnvix pabom
1. Ompenenenuie UHTErPaIbHON TEIUIOTHI PACTBOPEHUS CONU
2. Tperuii KOMIOHEHT B JBYXCIOWHOW KHUIKOCTH
3. BnwusHue TeMmeparypbl Ha CKOPOCTh XMMHUYECKOH peakiuu

JOMAIIHEE PACYHETHO-TPA®HNYECKOE 3A/IAHUE Nel

«TepmoouHamuveckuti aHanu3 XUMU4ECKUX peaKyuti»

HcciaenoBanmue 1

JIJIs peakIiuy BBIIOTHATD CIICIYIOIICE:

1.1.CocTaBuTh ypaBHEHHE 3aBUCUMOCTH OT TeMIIepaTypbl BEIUYUHBI TETIOBOTO ) dexTa
AH®; = f(T) u usmenenus sutpornun aS°: = f(T).

1.2.Berunciute BenuuuHbl  ACp, aH®: | aS°%, aAG° u InK, npu Heckombkux
TEeMIEepaTypax, 3HAYeHUS KOTOPBIX 3aJar0TCsl TEMIEPAaTypHBIM HHTEPBAJIOM U  IIaroM
temneparyp. [losydeHHbIe 3HAYSHUS UCTIONB3YIOTCS IPU MTOCTPOCHUHU IPaGUKOB B KOOPIMHATAX
ACp—T; aAH®: = T; AS°% —T; aAG° — T u InK, — 1/T.

1.3.Tloas3ysce rpadpuxom InK, — 1/T , BeiBecTn nmpubamkeHHoe ypaBHeHue Buaa InK, =
A/T+B, rnme A, B—nocrosHHEIE.

HccaenoBanue 2

2.1. Ucnonw3ysa mpasBuio (a3 I'mbOca, 11 paccMaTpuBaeMOM CHCTEMBbl ONpEAEIUTH
KOJIMYeCcTBa (a3, HE3aBUCUMBIX KOMIIOHEHTOB M YHCIIO CTETIEHEN CBOOOIBI.

2.2. OmnpenenuTs BO3MOKHOE HAIPaBICHHE IPOTEKAHHUS HCCIENYEMOH PEAKLIUH U
paBHOBECHBIN cocTaB ra3oBoil (assl npu aasneHuu (klla) u temneparype (K). Ilpu pemenun
3aJ]a4uu UCIIOJIb30BaTh BHIBEICHHOE B UCcieioBaHuU | amnupudeckoe ypaBHeHue InK,=A/T+B u
JIaHHBIE 00 UCXOJIHOM COCTaBE ra30Boi (pa3bl

2.3. YCTaHOBUTH HaIPaBJIEHUE CMEIICHUS COCTOSIHMSI PABHOBECUS paccMaTpUBAEMON
CUCTEMBI IIPHU:

a) YBETMUYEHUH JIaBJIeHUs (TIOCTOSIHHAS TEMIIepaTypa);

0) yBEJIMYEHUH TEMIIEpaTyphl (IIOCTOSIHHOE J1aBJICHUE).

Cnucok BONPOCOB /IUIsl yCTHOTO OTNIpoca:

=

OcHOBHbIE OHATHS TEPMOAUHAMUKH.

2. Ilepsbrif 3akoH TepmoauHaMuku. loHsATHE O TeruioBoM 3(deKTe, TEmIOThl 00pa3oBaHuUs,
rOpeHusi, pacTBOpeHUs, pa30BbIX MpeBpalieHuid. 3akoH ['ecca. PacueTs! mo 3akony ['ecca.
BnusiHue Temneparypsl Ha TEII0BOH 3 dexT.

3akon Kupxroda. Pacuets! TernoBbix 3¢ ¢dextoB no 3akony Kupxroda.

5. Bropoii 3ak0H TepMOAMHAMUKH.

~ow



10.
11.
12.

13.

14.
15.
16.

17.

18.

19.

20.

21.

TepMoanHaMuyeckue (QYHKIMH, XUMHYECKHNA TOTEHIWAN, OOIIMe YCIOBUS pPaBHOBECHUS
cucteM. OHeprus ['mb66ca um »sHeprus [enbMmronbila Kak KpPUTEPHUH, OMPEICISIONINE
HaIpPaBJICHUE U NPEAEI IPOTEKAHUS IPOLIECCOB B HEU30JIMPOBAHHBIX CUCTEMAX.

[Tonsitue o pa3oBOM paBHOBECHU, OCHOBHBIE orpeaeneHus (a3oBoro pasHoBecus. [IpaBuio
¢a3 'n60ca, ero npumMeHeHue.

®dazoBoe paBHOBECHE B OJIHOKOMITOHEHTHBIX CUCTEMAX. VYpaBHeHue
Knaysuyca-Kianeitpona, pacueTsl OCHOBAHHBIE HA 3TOM yYpaBHEHHUE.

VYcioBUsS XMMHUYECKOTO paBHOBECHS. 3aKOH ACMCTBYIOUIMX Macc (TepMOIMHAMUYECKHIN).
KoHcTaHTa XMMHUY€ECKOI0 PaBHOBECHS.

Bunbl KOHCTAaHT paBHOBecUs. PaBHOBECHS B T€TEPOr€HHBIX CUCTEMAX.

Biustnue Temneparypbl Ha KOHCTaHTY PaBHOBECHSI.

HampaBnenue peakuuii B 3aKpbIThIX CUCTEMAX. Y PaBHEHUE U30T€PMbl XMMUUECKON peakuu
Bant-T'odda, ee mpakruueckue NpuiokeHHs. YpaBHEHHE H300apbI-M30XOPBl PEaKIUH.
MeTtoabl pacueTa KOHCTaHThl PABHOBECHSI.

IIpaBuio Jle-1llaresnbe, ero MpakTUHYECKOE NPUMEHEHUE. BiusiHue NaBlIeHUs HA MOJIOKEHUE
paBHOBecus. PeanbHble raspl. OnucaHue peajibHbIX I'a30B C MCIOJIb30BAHUEM BUPHUAIbHBIX
ypaBHeHuid. Temmeparypa boiinsa. Cmbpicn BUpHAIBHBIX KO3(DPUIMEHTOB. YpaBHCHHE
Ban-nep-Baanbca. Dddexr Jxoyns — Tomncona. Temmneparypa unepcuu. CkuxeHue
ra3os.

Omnpenenenue noHsATHs “pacTBop”’. CrIOCOOBI BBIPAXKEHUS COCTaBa PACTBOPOB.

Biustnue pa3nuuHbix pakTopoB Ha paCTBOPUMOCTb.

Monenu pacTBOpOB: UeaIbHbIE (COBEPILIEHHBIC) U OECKOHEYHO pa30aBIeHHbIE PACTBOPHI, UX
OTJIMYME OT pEaIbHBIX PACTBOPOB.

3akonsl Payns u ['enpu. [lapiuanbHble MONISIpHBIE BETMYUHBI, UX ONPEIEICHUE.

CaolicTBa pa30aBiICHHBIX PacTBOPOB HE 3JIEKTPOJIUTOB. [laBieHue mapa HaJ pacTBOPOM,
TEeMIlepaTypa KUNeHus U 3aMmep3aHusi. OCHOBHBIE MOHATHUSI XUMUUECKOW KUHETUKH.
Crioco0bI onpefienieHnst CKOPOCTH peakiu. PopManbHas KHHETHKA TOMOTEHHBIX PEaKIIHH.
3akoH nercTByromUX macc. [lopsiaku peakiuil U UX MOJEKYJISIpHOCTh. Peakuuu nepsoro,
BTOPOTO U N-TO NOPsiIKoB. KuHeTnueckne ypaBHEHUS JJIsl peaKIIUi Pa3IMIHbIX MTOPSIKOB.
[lepunon nmomynpespaienusi. KoHcTaHTa CKOPOCTH peakllMM, €€ CBOICTBA, pa3MEPHOCTU U
onpezeneHus. MeToabl omnpeaeneHUs Mopsaka peakuuu. I[loBepxHOCTHOE HaTsSKEHHE,
METOJIBI €70 U3MEPEHUs. AJICOPOITHS, OCHOBHBIE TIOJIOKEHUS 1 YPAaBHEHHUSI aJICOPOIIHH.
VpaBuenne ['nu06ca.YpaBHenue O@peitnmmxa. YpaBHenue JleHrmiopa. 3aBUCHUMOCTH
azcopOLUu OT TeMIEPaTypHI.



IIpuaoxenne 2

OueHovHbIe cpeaCcTBA /1JIsl MPOBeAeHHUsI IPOMEKYTOUHOI 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 TeTI0BOM 3 (PexT.

3akon Kupxroga. Pacders! TermnoBbeix 3¢ dekToB mo 3akony Kupxroda.

Bropoii 3ak0H TepMOIMHAMUKH.

Tepmonunamuyeckue (QyHKUIMM, XUMHYECKUH TOTEHIMA, OOLIMEe  YCIOBHS
paBHOBecust cucteM. OHeprus I'm60ca m sHeprus ['enmpmrosblia Kak KpUTEpUH,
ONPEIEIAIONINE HAIIPABICHUE U PEIE] MPOTEKAHNS IPOLECCOB B HEU30JIMPOBAHHBIX
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 CUCTEMaxX. Y paBHEHHUE U30TEPMbl XMMUYECKOU
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 noHsTHA “pacTBOp”’. CrIOCOOBI BBIPAKEHHSI 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. [lapunanbHble MOJIIpHBIE BEIUUUHBI, UX OIPEIEICHUE.

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 CaMOCTOSTEIHHOTO 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 DSHTPONUU TpH TMepexoae | Moyt a3oTra U3 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 cuaTe3e ammuaka nporekaet peakiust: 3Haw) + Nog) = 2NH3 (). [pu 298 K mist aToit
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
MIPAKTUYECKH 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

Jlis peakiuy BBIOJHUTD CIEYIOLIEe:
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 HalpaBI€HUE MPOTEKaHMUsS MCCIeIyeMOl 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) Ilopsinoxk mnpoBedeHUs TNPOMEKYTOYHON AaTTeCTAIMU, I[OKA3aTeJIM M KPHUTEPHH
OlLleHUBAHUS:

[IpomexxyTounast —arrectanuss 1O JUcUUIUIMHE «Du3nueckas XUMHS»  BKIIOYAET
TEOPETUYECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHb YCBOSHUS 00yUYaIOLUMUCS 3HAHUM, U
MPAKTUYECKUE 3aJaHMsl, BBIABISIIOIIME CTEeNeHb CHOPMUPOBAHHOCTH YMEHHMHM U BIIAJCHMIA,
poBOAUTCA B (hOpMeE IK3aMEHa.

DK3aMeH II0 ,HaHHOﬁ JAUCHUIITIMHE IIPOBOAUTCA B YCTHOI>'I (bopMe IO 3K3aMCHAallMOHHBIM
6I/IJ'IeTaM, Ka)K,I[BIfI M3 KOTOPBIX BKIHOYACT 2 TEOPCTUUCCKHX BOIIPOCA U 3ajjava.

Iloxa3arenu u KPUHTECPHUHA OLICHUBAHUSA IK3aMeEHA:

— Ha OICHKY «OTJIMYHO» (5 0aymuioB) — oOydaromumiicss AEMOHCTPUPYET BBICOKHI YpOBEHb
c(OPMUPOBAHHOCTH KOMIIETEHIIUIH, BCECTOPOHHEE, CUCTEMATH4YEeCKOE M INIyOOKOEe 3HAHUE
y4eOHOro MaTepuajia, CBOOOJHO BBINOJHSAET MPaKTHUECKUE 3aJaHMsl, CBOOOIHO ONEpUpyeT
3HAHUSIMM, YMEHUSIMH, IPUMEHSET UX B CUTYalUsIX MOBBIIIECHHOMN CI0XKHOCTH.

— Ha OICHKY «xopomo» (4 Oamia) — oOydJaromuics JEMOHCTPHPYET CPEAHHA YPOBCHB
c(OPMHUPOBAHHOCTH KOMIICTCHIIMH: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JOIMYCKalOTCS
HE3HAYUTENIbHBIC ONIMOKU, HETOYHOCTH, 3aTPYTHCHHS TIPU aHATTMTUYCCKHUX OIEPAIHIX, IEPEHOCE
3HAaHWI U YMEHHI HA HOBbIC, HECTAHIAPTHBIC CUTYAIIHH.

— HA OLICHKY «yAO0BJIETBOPUTEIbHO» (3 Oaruia) — o0y4aronuiicss AeMOHCTPUPYET OPOTOBBIN
ypoBeHb CHOPMUPOBAHHOCTH KOMIIETEHIUI: B X0/i€ KOHTPOJbHBIX MEPOIPHUITHHA JOMYCKAIOTCS
OIIMOKHU, TPOSBISAETCS OTCYTCTBHE OTIECNbHBIX 3HAHUN, YMEHUW, HABBIKOB, OOYy4YaroOlIUICs
WCIBITHIBACT 3HAYUTENIbHbIC 3aTPYJHEHHS MPH ONEPUPOBAHUU 3HAHUSAMHU U YMEHUSIMU TNPU UX
MEPEHOCE HAa HOBBIE CUTYaLIUU.

— Ha OLICHKY «HEeY/10BJIETBOPHUTEIbHO» (2 6aia) — 00ydaronuiicss IEeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUeCcKOro MaTepuana, JOMyCKaeT CyIIeCTBEHHbIE OIMOKH, HE MOXKET MOKa3aTh
WHTEJUICKTyaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1a4.

— Ha OLIEHKY «HeY/I0BJIeTBOPUTebHO» (1 0amn) — oOyuaromuiics He MOXKET MoKa3aTh 3HAHUS
Ha YpPOBHE BOCHpPOM3BEIEHHUS U OOBSACHEHHS HMHPOpMAIMM, HE MOXET II0Ka3aTh
MHTEJJIEKTyaJIbHbIE HABBIKM PELLIEHUS MPOCTHIX 3a/1ad.



