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PaGouas nmporpamma cocrasiera Ha ocHoBe @I'OC BO - 6akamaBpuat mo
HanpasieHuio noarotosku 22.03.02 Meramnyprus (npuka3z Munobpuayku Poccun ot
02.06.2020 1. Ne 702)

PaGouas mporpaMma paccMOTPEHa M 0100peHa Ha 3aceIaHnH Kadeapsl
MeTannypriay 1 XHMHUECKHX TeXHOJIOTHH '
29.01.2025, nporokon Ne 5 v/
3aB. kadeapoit il A.C. Xapuenko

Pabouas mporpamMmma ogoOpeHa meToauueckor komuccuern MMMuM
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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 . 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

IIporokom or 20 . Ne
3aB. kadeapoii A.C. XapueHko

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

IIporokom or 20 . Ne
3aB. kadenpoii 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. YapquKO




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[{enbto 0cBOEHUS TUCHUIUTMHBI «DU3NYECKask XUMUSD SIBISIETCS:

JOCTHKEHNE BO3MOXXHOCTH OINKCHIBATh BPEMEHHOM X0JI XUMUYECKUX (PU3UKO-
XUMHUYECKUX MPOIIECCOB HA OCHOBE UCXO/IHBIX CBOMCTB CHCTEM U BEIIECTB UX
COCTaBJISIOUINX, a TAK)KE KOHEUHBIN Pe3yIbTaT COOTBETCTBYIOIIUX ITPOIECCOB.

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

Juctummaa Ousndeckast XUMUST BXOAUT B 00s13aTENILHYIO 9acTh y4eOHOTO TUTaHa
00pa3zoBaTeNbHON IPOTPAMMBI.

JIist u3ydeHwus! TUCIUTUTMHBI HEOOXOTMMBI 3HAHUS (YMEHUS, BIAICHHS),
c(OPMHPOBAHHBIC B PE3yJIbTATEC U3YUCHUS TUCIUILTHH/ IPAKTUK:

Maremarunka

OO0m1as 1 HeOpraHuveckas XuMus

HNudopmarnka u nHGOpMAIIMOHHBIE TEXHOJIOTUU

®dusuka

3uanus (yMEHUs, BJIQJICHUS), IIOTYICHHBIE TIPY U3YUYCHUHW JAHHON JTUCIIUTUTHHBI
OyayT HEOOXOIMMBI JJIsT U3YICHUS TUCITUILIAH/TIPAKTHK:

duznyeckass XUMHUS TUPOMETALTYPTHYSCKUX ITPOIIECCOB

TexHoOorHsI MPOU3BOJICTBA KOKCA

Teopus ¥ TEXHOJIOTHUS JJOMEHHOTO ITpoIiecca

Teopus ¥ TEXHOJIOTHUSI OKYCKOBaHUS )KEIIE3HBIX Py

[TnaHupoBaHKe YKCIICPUMEHTA

3 Komnerennun odyuaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHUILIMHBI (MOAYJIs1) M IVIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pesynbrare ocBoeHUs AUCUUIUIMHBL (MOAYsl) «Dusmdeckas XuMus»
00yJaroImuics TOHKEeH 00JIaaTh CICAYIONIMMA KOMIIETCHIUSMH:

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

OIIK-1 CnocobeHn pemaTh 3a1a4u TPO(PECCHOHATEHON ACSITEIBHOCTH, TPUMEHSISI METO/IbI
MOJICTTUPOBAHUS, MATEMAaTHICCKOTO aHAJIN3a, €CTECTBEHHOHAYYHBIC H OOIIEHHKCHEPHBIC
3HAHUA

OIIK-1.1 Hcnonp3yeT ecTeCTBEHHOHAYYHbIE 3aKOHBI U IPUHIIMIIBI IPU PELICHUH
NPAaKTUYECKUX 3a/1a4

OIIK-1.2 Pemaet cranapTHele npodeccroHaIbHbIE 3a/1a41 C IPUMEHEHUEM
OOIIeNHKEHEPHbIX 3HAHUN

OIIK-1.3 [TpumeHsieT MeTO1bl MOAECIMPOBAHNS U MATEMATUYECKOTO aHAIN3a AJIs
pelIeHus 3aa4 TEOPETHUYECKOI0 U NPUKJIAJHOTO XapaKkTepa




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

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eAuHUI] 144 akaja. yacoB, B TOM

HHUCJIIC:

— KOHTaKkTHas pabora — 12,9 akaz. 4acos:
—aynurtopHas — 10 akaj. 4acos;
— BHeayauTopHas — 2,9 akaJl. 4acoB;

— camocTosTenbHas padora — 122,4 akaj. 4acos;

— B (popme npakTuieckoil moarotoBku — 0 akai. yac;
— MOATOTOBKA K 3K3aMeHy — 8,7 akaj. Jac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas =
KOHTaKTHas padora g % DopMa TeKyIero
Pasien/ Tema 9 (B akan. 4acax) é E(‘ Bun 5 KOHTPOJISI Ko
[— > g © | CaMOCTOATENLHOM |  YCMEBAEMOCTHH | |\ o o
g g padoThI MIPOMEKYTOUHOH
Tlek. mal. | mpaxT. e aTTeCTalnuu
3aH. 3aH. | O &
1. XuMundeckast TepMOJUHAMUKA.
3aKOHBI TEPMOJMHAMUKHY.
1.1 IlepBerit 3aKoH
TEePMOJUHAMUKHU.3aKOH Brimonnenue u
T'ecca. 3akon Kupxroga. IMonroroska o0cyxieHne OIIK-1.1,
PacueTs! TennoBeIX 2 1 2 30 J1a00paTOPHOMY JaHHBIX OIIK-1.2,
3¢ (GEKTOB 10 3aKOHY 3aHATHIO Nel nabopatropHoi OIlK-1.3
Kupxroga. Bropoii 3axoH pabotsr Nel
TEePMOANHAMUKH.
HWroro no pasaeny 1 2 30
2. Xumuyeckoe u pa3zoBoe
paBHOBeECHE
2.1 Koncranra
XHUMHYECKOTO PaBHOBECHSL.
YpaBHEHHE H30TEPMBI Brimonaenne
XHUMHUYECKOH peakunu BaHT- WHIUBHAYaIHHOT
T'odda, ee mpakTuueckue 0 PacueTHo- IMposepka u 3ammra
NPUIIOKEHUs. Y paBHEHUE rpaduueckoro HUHUBUYaJIbHOTO OIIK-1.1,
n300apbI-U30XOPBI PEAKIHH. 2 1 1 39,4 | 3amanus PT'P Nel pacdeTrHo- OIlK-1.2,
Mertoabl pacueTa KOHCTaHTBI «Tepmonunamuue rpaguieckoro OIIK-1.3
paBHOBecus. PazoBoe CKUIi aHan3 3amanus Nel
paBHOBecHE B XUMHYECKUX
OJTHOKOMITOHEHTHBIX peakImii»
cucTeMax. YpaBHEHHE
Knaysnyca-Knaneiipona.
HWroro no pazaeny 1 1 39,4
3. TepmoarHaMu4ecKas TEOpUs
PacTBOPOB.
CamocrosrensHoe | CobecenoBanue 1o
3.1 CnocoOsl BEIpaKEHUS U3yueHHe TeMe, YCTHBIH
COCTaBa PacTBOPOB. 3aKOHBI yueOHOI 1 ompoc. OIK-1.1
A,
Payns u I'enpu.JlaBnenue 2 1 2 30 HAaY4YHO Brinonnenue u OTTK-1.2,
rmapa HaJl pacTBOPOM, JIUTEPaTypPHL. obcyxaeHrne OIK-1.3
TeMIiepaTypa KAIeHUs 1 IMoaroToBka k JaHHBIX
3aMep3aHusl. nabopaTopHOMY nabopaToOpHON
3aHATHIO Ne2. paboTsr Ne2




Wroro no paszneny

| 30 |

4. XumMuyeckasi KHHETHKA.

CobecenoBanue o
Pazpabotka
TeMe, pelIeHue
4.1 OCHOBHBIE TOHSTHS anropuTMa
. 3a]ad4.
XHUMHUYECKON KUHETHUKH. BBIIIOJTHEHUS OIIK-1.1,
o Brinmonnenue u
3aKoH JIEHCTBYIOLIMX MAacC. 23 peleHus 3a1a4H. OIIK-1.2,
. o0cyxaeHne
Tlopsinku peakuuii u ux ITogroroBka k AHHBIX OIIK-1.3
MOJIEKYJIAPHOCTb. nabopaTopHOMY .
nabopaTopHO’
3aHATHIO Ne3
paboTbl Ne3
HWroro no pazaeny 23
Hroro 3a cemecTp 122,4 9K3aMeH
Hroro no aucuuruimae 122,4 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 [EeIbI0 JOCTHKEHHE 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 TEXHOJIIOTHHU B €€ COBPEMEHHOM
MOHUMaHHH SIBJISIFOTCS:

— 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 ()OPM MPOBECHNUS 3aHATUI B COYETAHUH C
BHEAYIUTOPHOW paboToii ¢ 1enbio (POPMHUPOBAHHS M Pa3BUTHUS MPOPECCHOHATBHBIX
HaBBIKOB. TpaauuroHHBIe 00pa30BaTEIbHBIC TEXHOJIOTHH OPHEHTHPYIOTCS Ha OPTaHU3aLUI0
00pa3oBaTeNBHOrO MPOIIEcca, MPEANOIAraoNlyl0 IPSMYIO TPAHCIISLIUIO 3HAHUH OT
IpernoaaBaTels K CTYACHTY (IIPEUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIBHO-
WILTFOCTPAaTHUBHBIX METOZOB 00yueHHs). YueOHas JesITeNbHOCTh CTYACHTa HOCUT B TAKUX
YCIIOBUSIX, KaK MPaBUIIO, PEIPOIYKTUBHBIN XapakTep.

®opMbl y4eOHBIX 3aHATHH C HCIIOIH30BAHUEM TPATUIIMOHHBIX TEXHOIOTHIL:

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

JlaGopatopHas paboTa — opranusanus yueOHoi paboThl ¢ pealbHbBIMU
MaTeprualbHBIMU U HH)OPMALIMOHHBIMH 00BbEKTaMH, SKCIIEpUMEHTaIbHAsL paboTa C
aHaJIOTOBBIMM MOJIEJISIMU PEAIbHBIX 00BEKTOB.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIuXxcst

[IpencraBieno B mpuiioxeHuu 1.

7 OueHo4YHbIe CpeACcTBA 1JIsl IPOBeAeHHUs IPOMEKYTOYHON aTTecTaAlluu
[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. [loxBucHeB. —
Onek-TpoH. 1aH. — Mocksa : MUCHC, 2012. — 258 c¢. — Pexum nocryna:
https://e.lanbook.com/book/47443

0) /lomoJiHUTeIbHAA JIUTEpaTypa:
1. Xumudeckasi KHHETHKA U aJICOPOIIHS : METO/I. YKa3aHUs JJI 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 :
3JIEKTPOHHBIN.

2.CreunukoBa H. 0. ®a3oBbie auarpamMmel : yaebHoe mocobue [ams By3os] / H. 1O.
Cseunukosa, C. B. IOauna ; MarHuToropckuii rocyapcTBEHHbIA TEXHUYECKUI
yauBepcuteT uM. I'. . Hocosa. - Maruutoropck : MI'TY um. I'. U. Hocoga, 2023. - 1 CD-
ROM. - 3aru. ¢ tutyin. 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 : yueoHoe mocooue / A. H. Cmuphos, H. 1O.
Cgeunnkona, 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.
- Tekcr : 37IeKTPOHHBI.

B) MeToanuyeckue ykasaHus:

1. JIaGopaTopHBIif MPAKTUKYM 110 (PU3UUYECKON XUMUH : YI€OHO-METOANUECKOE
nocobue / A. H. Cmupnos, H. 1O. Cseunuk, C. B. IOguna, 3. B. lroapauna ; MI'TY. -
Maruurtoropck : MI'TY, 2017. - 1 anektpos. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20641 . - TekcT : 3MEKTPOHHBIM.

r) lIporpammHuoe obecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe odecnevyenue

HaunmenoBanue .
1o Ne norosopa Cpoxk neicTBUS JIUIEH3UH
7Zip CBOOOJHO pacmpocTpaHsieMoe 6eccpouHo
FAR Manager CBOOOJHO pacmpocTpaHsieMoe 6eccpouHo
Bbpay3zep Yandex |cBOOOAHO pacHpoOCTpaHsAEMOe 6eccpouHo

IIpodeccnonanbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBIC CHCTEMbI

HazBanwne kypca CchlIIKa

?JEKTPOHHHG pecyporl Gubmuorexn MI'TY mm. https://host.megaprolib.net/MP0109/Web

HanmonaneHas nHpOpMamoHHO-aHATUTHYECKAST
cuctreMa — Poccuiickuil MHIEKC HAay4HOTO
UTUPOBAHUS

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

9 MaTepuajbHO-TeXHHYeCKOe o0ecneyeHnue JUCHUIIMHBI (MOYJIs1)

MaTepHaHBHO-TeXHquCKOG obecreyeHne 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: MYJIBbTUMEIUNHBIMU CPEJICTBA XPAaHEHHUS], IIepeladu 1
npeacraBieHus yueOHoi nndopmanmu;

- CIICUAIU3UPOBAHHON MEOeIbIO.

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

- n1abopaTropHoe 00opyI0BaHUE (XMMHUYECKasl TOCY/1a, PEaKTUBBI, BECHI TaOOpaTOpHbIE
paBHorieure BJIP-200, Becwl anexrponnsie nabopatopusie BK-300, Hu3koTeMiiepaTypHas
nabopartopHas 3nekrponedb SNOL10/10, MarHUTHBIC MEIIANIKH, 3JI. TUTUTKH. ).

- CIICUAIU3UPOBAHHON MEOeIbIO.

3. YueGHas ayauTOpHs AJ1s TPYIIIOBBIX M MHIWBUYaIbHBIX 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.



IIpunoxenne 1
6 YueOHO-MeTOAHYECKOe o0eceyeHrne CaMOCTOATEIbHOI padoThl 00y4aloIUXCH

[To mucumminHe «®u3nveckas XUMHUS» HPEIyCMOTPEHA ayAUTOpPHAs W BHEAYIUTOPHAs
caMocCTosTeNIbHAs paboTa 00ydJaroIMXCsl.

CamMocTtosTenpHas pabdotra mo aucHuiuinHe «®du3udeckas XHMHS», HalpaBleHHAs Ha
yrayOeHne U 3aKperieHne 3HAHUN CTYyIEHTa, Ha Pa3BUTHE MPAKTUYECKUX YMEHUH, BKIIIOUAET B
ce0s ciIeyroue BUIbl padoT:

- paboTa ¢ JEKIIMOHHBIM MaTepUAJIOM;

- I3YYCHHE TEM, BBIHECEHHBIX Ha CAMOCTOSATEIBHYIO TPOPadOTKY;
- BBIMOJIHCHUE OMAIITHUX WHIAUBHyaTbHbBIX 3a[aHU;

- MOJAITOTOBKA K JIA0OpaTOPHBIM paboTaM;

- IOATOTOBKA K 9K3aMEHY.

Ilepeuenv nabopamopnuvix pabom

1. Ompenenenue HHTErpaIbHON TEIUIOTHI PACTBOPEHUS COJIU
2. Tpetuii KOMIIOHEHT B JBYXCIOWHOM KUAKOCTU

JOMAIIHEE PACYHETHO-TPA®OUYECKOE 3AJJAHUE Nel
«TepMoauHaMHYeCKHH AHAJIN3 XUMHYECKUX peaKIuii»
Hccaenosanue 1
Jlis peakliuy BBIIOJHUTD CIIEAYIOIIEE:
1.1.CocTaBuTh ypaBHEHHE 3aBHCHMOCTH OT TEMIEPATyphl BEIMYMHBI TEIIOBOTO P dexTta aAH ;=
f(T) u usmenenus suTponuu AS°; = f(T).
1.2.Beruncnute BenmuuuHbl  ACp, aH®r | AS°;, aG°r u InK, npu Heckonpkux Temmeparypax,
3HAYeHUs KOTOPBIX 3a/1al0TCs TEMIIEPATYpPHBIM MHTEPBAJIOM U I1aroM Temmneparyp. IlonydyeHnHsle
3HAYEHUS HCIIOJIBL3YIOTCS TIpH ocTpoeHnn rpadukos B koopanHaTax ACp—T; aH: —T; AS% —T;
AG° — T u InK, — UT.
1.3.ITone3ysich rpapukom InK, — 1/T , BeiBecTH npubnmkeHHoe ypasHenue Buaa InK, = A/T + B,
rne A, B — mocTosHHEBIC.

Hcciaenosanue 2

2.1. Ucnonw3ys npasuio a3 ['nb6ca, 115 paccMaTpruBaeMoi CUCTEMBI ONPEAETUTh KOJIHMYECTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTENEHEH CBOOOIbI.

2.2. OnpenenuTh BO3MOKHOE HAIIPaBJIEHUE MTPOTEKAHUS MCCIEAYEMOM PEaKIMN U PaBHOBECHBIN
coctaB Ta3oBoil (as3sl mpu nasienuu (klla) m temmeparype (K). Ilpu pemenun 3anaum
HCIIOJIb30BaTh BBIBEJIEHHOE B HccieAoBaHuu | smmupudeckoe ypaBHeHue InKpy=A/T+B wu
JTaHHbIe 00 UCXOTHOM COCTaBe ra30BOi (a3bl

2.3. YCTaHOBHUTH HaIlpaBJIEHUE CMEIIECHUSI COCTOSIHUS PABHOBECHS PACCMaTPUBAEMOM CHCTEMBI
pU:

a) yBEJIMUEHUU J1aBJIeHUs (MIOCTOSIHHAS TEMIIEPATypa);

0) yBeIMUEHUH TeMIepaTypbl (IOCTOSIHHOE JJaBJICHUE).

Cnucok 6onpocoe onsa ycmnozo onpoca:

1. OcHOBHBIC TIOHSATHS TEPMOJANHAMHKH.

2. Tlepserii 3akoH TepMoauHaMuku. [ToHsTHE O TeruioBoM 3(deKTe, TEIIoTh 00pa3oBaHUs,
rOpeHusi, pacTBOpeHUs, pa30BbIX MpeBpalieHuid. 3akoH ['ecca. PacueTs! mo 3akony ['ecca.

3. BuusHME Temmeparyphl Ha TEII0BOH AP (eKT.

4. 3axon Kupxroga. Pacuers! TernoBsix a¢dexroB no 3akony Kupxroda.



10.
11.
12.

13.

14.
15.
16.

17.

18.

19.

20.

21.

BTopoii 3aKk0H TepMOJIMHAMUKH.

TepmoauHaMuyeckue (GYHKUUH, XUMUYECKHH MOTEHIMAN, OOIIME YCIOBHS PAaBHOBECHS
cucreM. Oueprusi ['mbG6ca u sHeprus ['enpbMmronpia Kak KpPUTEpPHUH, ONPEACIISAIOIINE
HallpaBJICHUE U IIPeiesl IPOTEKAHUS IIPOLECCOB B HEM30JIMPOBAHHBIX CUCTEMAX.

[TonsiTue 0 (ha3oBOM paBHOBECHH, OCHOBHBIE ONpeeieHus (hazoBoro paBHoBecus. [IpaBuiio
¢a3 ['nb6ca, ero mpuMeHEHHE.

dazoBoe paBHOBECHE B OJTHOKOMIIOHEHTHBIX CUCTEMaX. YpaBHeHME
Knaysuyca-Knanelipona, pacueTsl OCHOBaHHBIE Ha ’TOM ypaBHEHHUE.

VcnoBusl XMMHYECKOIO paBHOBECHS. 3aKOH JCHCTBYIOIMX Macc (TEpMOJMHAMHUYECKHI).
KoHcTaHTa XMMHUYECKOIO paBHOBECHSI.

Bunbl koHCTaHT paBHOBecus. PaBHOBECHSI B T€TEPOT€HHBIX CUCTEMAX.

BnusiHue TemnepaTypsl Ha KOHCTAaHTY PaBHOBECHS.

Hamnpagnenue peakuuii B 3aKpbITBIX CUCTEMAX. Y PABHEHHE U30TEPMbI XUMUYECKON PEaKLUU
Bant-T'opda, ee npakruyeckue nNpuiaokKeHUs. YpaBHEHHE H300apbl-U30XOPbl PEAKIMH.
MeTtoapl pacueTa KOHCTaHTbl PABHOBECHS.

[TpaBuito Jle-1llarense, ero nmpakTuueckoe MpUMEHEHNE. BinsgHue 1aBiaeHus Ha MI0JIOKEHUE
paBHOBecus. PeanpHble razsl. Onucanue peajbHbIX Fa30B C UCIIOJIB30BAHUEM BHPHUAJIBHBIX
ypaBHeHuid. Temmeparypa boiinsa. Cmpicn BUpHAIBHBIX KO3(DPUIMEHTOB. YpaBHCHHE
Ban-nep-Baansca. Dddexr [xoyns — Tommcona. Temmeparypa uHBepcuu. CoKnKeHHE
ra3os.

Omnpenenenue nousaTus “pactBop’”’. CrocoObl BIpaXXKEHUsI COCTaBa pacCTBOPOB.

Bausinue paznuuHbIX GakTOpOB Ha PaCTBOPUMOCTD.

Mozenu pacTBOpOB: ujeaabHbIC (COBEPILICHHbIE) U OECKOHEUHO pa30aBiIeHHbIE PACTBOPHI, UX
OTJIMYME OT PEAIbHBIX PACTBOPOB.

3axonsl Payns u I'enpu. [lapunanbsHbie MOJISpHBIE BEIMUUHBL, UX ONPEICIICHHUE.

CpoiicTBa pa30aBlIeHHBIX PAaCTBOPOB HE 3JIEKTPOJUTOB. /laBieHHe mapa Haja pacTBOPOM,
TeMIeparypa KUMeHus u 3amep3anusi. OCHOBHBIE MOHATHS XUMUYECKOW KMHETUKH.
CrniocoObl onpenenenus cKopocTH peakuuu. GopmanbHas KHHETHKAa TOMOTEHHBIX PEaKIINM.
3akoH aeWcTByromux macc. [lopsaku peakuuii U UX MOJEKYJIIpHOCTh. Peakiuu nepsoro,
BTOPOTO U N-T0 MopsiAkoB. KuHeTnueckue ypaBHEHUS 17151 peaklMid pa3IMyHbIX MOPSAKOB.
ITepuon nonynpeBpaiieHus. KoHCTaHTa CKOpPOCTH PEaKIMM, €€ CBONCTBA, Pa3MEPHOCTH U
onpezeneHus. Meroapl onpenencHus MNopsaka peakuuu. [IoBEpXHOCTHOE HATSKEHUE,
METO/IbI €0 U3MepeHus. AJIcopOIus, OCHOBHBIE TIOJIOKEHUS M YpaBHEHHSI aZICOPOIUH.
VYpaBuenue ['n06ca.YpaBuenue OPpeiinanuxa. YpaBHeHue JleHrMmiopa. 3aBHCHMOCTh
a7IcCOpOIMHU OT TEMIIEPATyPHI.



IIpuaoxenne 2

OueHovHbIe cpeaCcTBA /JIsl MPOBeAeHHs POMEKYTOUHON aTTeCTAlNU

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

Kon

WNHaukaTop AOCTUKEHUS KOMIIETEHIIMU
WHJIUKaTopa

O1eHOYHEIE cpe€acTBa

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

ACATCIIBHOCTHU, MNPUMCHAA MCTOAbI MOACIUPOBAHUA, MATCMATHYCCKOI'O aHalinu3a,

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

IIpumepHBIe BOIIPOCHI K 9K3aMEHY:

1.
2.

o Uk w

10.
11.
12.

OCHOBHbBIE NOHSATHUS TEPMOJUHAMUKH.

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

Brnusinue TemnepaTypsl Ha TeT10BOM 3 (eEKT.

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

Bropoii 3ak0H TepMOIMHAMUKH.

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

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

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

(TepmonmHamudeckuii). KoHcTaHTa XUMHUYECKOTO PABHOBECHSI.

Bupl koHCTaHT paBHOBecHs. PaBHOBECHS B TETEPOT€HHBIX CUCTEMAX.

BnusiHue TemniepaTypbl HA KOHCTaHTY PaBHOBECHS.

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




Kon
AHAMUKATOpPa

I/IH,I[I/IKaTOp JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

1300apbI-U30X0pbI peakui. MeToabl pacueTa KOHCTaHThl PABHOBECHUS.

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

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

15. BnusHue pazanuHbIX (AKTOPOB Ha PACTBOPUMOCTbD.

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

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

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

OIIK-1.2

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

3amauu 17151 CaMOCTOSITEIHHOTO PEIICHUS:

1./IBa rpaMMa Bo31yxa M300apHO HArpeBalOT OT HyJsS J0 OAHOro rpaayca Llenbcus nmpu
nasnennu 1 armocdepa. ITnotHOCTS Bo3ayxa npu 0°C cocrapmser 0,00129 r/em®. Haitmure
paboTy pacIIupeHHs.

2. Yemy paBHO W3MEHEHHE JHTPONUHU IpH mepexoxe | Mois a3oTra M3 COCTOSHUS,
COOTBETCTBYIOLIETO ~ HOPMAJIbHBIM  YCJIOBHSIM, B COCTOSIHHE, COOTBETCTBYIOLICE
cTaHmapTHeIM ycnoBusM, ecnu Cp = 7/2 R. Oxapakrepusyiite crnocoObl mepenadyu
B3aMMHOTO BJIMSIHUS aTOMOB B OPIaHUYECKUX MOJIEKYJIaX.

3.Ilpu cuaTe3e ammuaka nporekaeT peakus: 3Haw) + Nowy = 2NH3(p. Tlpu 298 K st oot

peakuuun Kp = 6 ¢ 10% a Arl_gga\ng): - 46,1 xJx/mMonb. OUeHUTHh TeMIleparypy, npu
KOTOPOW KOHCTaHTa PaBHOBECHs peakinu OyaeT paBHa 1, mojaras 4yTo TerioBoi r3hdext
MPAKTUYECKHU HE 3aBUCUT OT TEMIEPATYPBHI.

OIIK-1.3

[Ipumensier MeTOABl MOJEIMPOBAHUS U
MaTEMaTHUYECKOr0 aHajau3a [Uisl pPELICHUs
3aJad  TEOPETHYECKOrO0 M  IPHUKIATHOIO
XapakTepa

3ananue Ha pelieHre 3aaa4d u3 npodecCuoHaNbHOM 001acTH (JoMallHee HHANBUAYaIbHOE
3aJ1aHKe)

Hccaenosanme 1

JI1st peakiuy BBIMOJIHUTE CIISTYyIONIee:
1.1.CocTaBuTh ypaBHEHHE 3aBUCHMOCTH OT TEMIIEPATyPhl BEIMYHHBI TEIUIOBOTO P QeKTa
AH®; = f(T) u usmenenus sutponuu aS°: = f(T).




Kon
AHAMUKATOpPa

I/IH,I[I/IKaTOp JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

1.2.Bbruncnute BenuuuHbl  ACp, AH: aS°r, AG°ru InKp pu Heckonpkux Temmeparypax,
3HAYEHUSI KOTOPBIX 3aJal0TCS TEMIIEPAaTypHBbIM HMHTEPBAJIOM U IIAroM TEMIIEpaTyp.
[Tony4yeHHble 3HaUEHMSI UCIIOJIB3YIOTCS NIPU NOCTPOEHUHU IpauKoB B KoopanHaTax aACp—
T; aAH:—T; AS°: = T; AG° —T u InK, — 1/T.

1.3.Tone3ysichy rpaduxom InKp — 1/T , BeiBecTn npubiamkeHHoe ypaBHeHue Buna InK, =
A/T +B, rtne A, B—mocrosHHbIE.

HccnenoBanue 2

2.1. Hcnons3ys npaBwio (a3 I'mbGbca, g paccMaTpuBaeMoOil CHUCTEMbI ONpEAEIUThH
KoJm4ecTBa (a3, He3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTETICHEH CBOOOIBI.

2.2. OmnpenenuTh BO3MOXKHOE HalpaBI€HUE MPOTEKaHMUs HCCIENyeMOl peakuuu u
pPaBHOBECHBIN cocTaB Ta3o0Boil ¢a3el mpu maenenun (klla) m Temmeparype (K). Ipu
pEeLIeHUH 337a4y UCII0Ib30BATh BHIBEJACHHOE B HCCIIEI0OBAHUU 1 SMIIUpHUYECKOe YpaBHEHHE
InK,=A/T+B u nanusie 00 HCXOJHOM COCTaBE T'a30BOH (a3b

2.3. YCTaHOBUTHb HaIpaBICHHUE CMELICHHUS COCTOSIHMS PaBHOBECHsI paccMaTpuBaeMOn
CUCTEMBI TIPH:

a) yBEJIMUYEHUH JIaBJIE€HUS (IIOCTOSIHHAS TEMIIEPATypa);

0) yBeJIMYEHUH TEMIEPATYPHI (TIOCTOSHHOE JTaBJICHHE).




0) Ilopsinoxk mnpoBedeHUS TNPOMEKYTOYHON AaTTecTAMU, IOKA3aTeJM W KPUTEPHH
OlLleHUBAHUS:

[IpomexxyTounast —arrectanuss 1O JUcUUIUIMHE «Du3nueckas XUMHS»  BKIIOYAET
TEOPETUYECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHb YCBOSHUS 00yUYaIOLUMUCS 3HAHUM, U
MPAKTUYECKUE 3aJaHMsl, BBIABISIIOIIME CTENEeHb C(HOPMUPOBAHHOCTH YMEHHM U BIIAJCHHIA,
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 KPUTECPHUHA OLICHUBAHUA IK3aMEHaA:

— 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
3HAHUSMH, YMEHUSMH, IPUMEHSIET UX B CUTYallUsX MOBBIIIECHHOMN CI0KHOCTH.

— Ha OICHKY «xopomo» (4 Oamia) — oOydJaromuics JEMOHCTPHPYET CPEAHHA YPOBCHB
c(OPMHUPOBAHHOCTH KOMIICTCHIIMH: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JOIMYCKalOTCS
HE3HAYUTEINIbHBIC ONIMOKH, HETOYHOCTH, 3aTPYTHCHHS IPU aHAJTUTUICCKHUX OTIepaIIHsIX, TEPEHOCE
3HAaHWI U YMEHHI HA HOBbIC, HECTAHIAPTHBIC CUTYAIIHH.

— HA OLICHKY «yAO0BJIETBOPUTEIbHO» (3 Oaruia) — o0y4aronuiicss AeMOHCTPUPYET OPOTOBBIN
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMI: B X0J/Ie¢ KOHTPOJIbHBIX MEPONPUITUN JAOMYCKAIOTCS
OIIMOKHU, TPOSBISAETCS OTCYTCTBHE OTIECNbHBIX 3HAHUN, YMEHUW, HABBIKOB, OOYy4YaroOlIUICs
UCIBITHIBACT 3HAYUTENIbHBIC 3aTPYJHEHHS MPH ONEPUPOBAHUM 3HAHUSMU U YMEHUAMU TPU HX
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 MTPOCTHIX 3a/1a4.

— Ha OLIEHKY «HeY/A0BJIeTBOPUTEJIbHO» (1 6at) — oOydarouuiics He MOXKET MoKa3aTh 3HAHUS
Ha YpPOBHE BOCHpPOM3BEIEHHUS U OOBSACHEHHS HMHPOpMAIMM, HE MOXET II0Ka3aTh
MHTEJJIEKTyaJIbHbIE HABBIKM PELLIEHUS MPOCTHIX 3a/1ad.



