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PaGouas nmporpamma cocrasiera Ha ocHoBe @I'OC BO - 6akamaBpuat mo
HanpasieHuio noarotosku 22.03.02 Meramnyprus (npuka3z Munobpuayku Poccun ot
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Pabouas nporpamma paccMoTpeHa 1 0100peHa Ha 3aceilaHuu Kadenpsl
MeTtainypruu 1 XUMMHYECKUX TEXHOJIOTUI
29.01.2025, nmpotokoi Ne 5
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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTamTypruu 1 XUMHYECKUX TEXHOJIOTHIMA

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

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTamTyprud 1 XUMHYECKUX TEXHOJIOTHA

IIporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKo

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u ogo0peHa s peanusaruu B 2028 - 2029
y4eOHOM TroJly Ha 3acefanuu Kadeapsl MeTauryprud 1 XUMHUECKUX TEXHOJIOTHIA

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

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM roty Ha 3aceqaHuu Kadeapbl MeTaurypriud 1 XMMUYECKUX TEXHOJIOTHIA

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




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[{enbto 0cBOEHUS TUCHUIUTMHBI «DU3NYECKask XUMUSD SIBISIETCS:

JOCTHKEHNE BO3MOXXHOCTH 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 JUCUMILIMHBI (MOIYJIsS]) B CTPYKTYpe 00pa30oBaTeibHOI MPOrpaMMbl

Juctuummna Ousndeckas XMMUS BXOAUT B 0053aTENBHYIO 4acTh Y4€OHOTO TJIaHa
00pa3zoBaTeNbHON MPOTPAMMBI.

Jis M3y4eHus JUCUUIUIMHBI HEOOXO0AMMBI 3HAHUS (YMEHUS, BIIaICHUS),
c(OpMHUPOBAHHBIE B PE3yJIbTATE U3YUYEHUS TUCLMILIMH/ IPAKTUK:

OO011ast 1 HeopraHuyecKasi XUMHsI

®dusuka

HNudopmaruka u nHGOpMaLIMOHHbIE TEXHOJIOTUU

3HaHus (YMEHUs, BIa/IeHNUs ), IOTYYECHHbIE IPY U3yYEHUU JTaHHOM UCIUIUINHBI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIUTUTHH/TIPAKTHK:

OCHOBBI METAJUTYPrHUECKOr0 IPOU3BOICTBA

MarepuanoseneHue

AHanM3 9ucI0BON HHPOPMALIUH

MonenupoBaHue Npo1eccoB U 0ObEKTOB B METAIITYPrUU

3 Komnerennun ody4uaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHUILIMHBI (MOAYJIs1) M IVIAHUPYeMble Pe3yJIbTAThl 00y4eHHUs

B pe3ynbrate ocBOeHUS TUCHMITIMHBI (Moayis) «Pusndeckas XUMUSD»
o0yyaroIuics 10JbKeH o0afaTh CIeAYOIMMI KOMIIETEHIUSMU:

KO[[ HHAUKATOopa I/IHIII/IKaTOp JOCTHXKCHUS KOMIICTCHIIN

OIIK-1 CnocoOeH pemaTh 3a1a41 MpohecCUOHATBHON AEATEIbHOCTH, IPUMEHSS METO/IbI
MO/ICJIMPOBAHUS, MATEMAaTHUYECKOTO aHAJIN3a, ECTECTBEHHOHAYYHbIE U OOIENH)KEHEPHBIE
3HaHUS

OIIK-1.1 Hcnonb3yeT ecTeCTBEHHOHAYUYHBIE 3aKOHBI M IPUHIIUIIBI DU PEILICHUH
IPAKTHYECKUX 3a7a4

OIIK-1.2 Pemraet cranapTHele npodeccroHaIbHbBIE 3a/1a41 C IPUMEHEHUEM
OOIIeNHKEHEPHbIX 3HAHUN

OIIK-1.3 ITpumeHsieT MeTo1bl MOAECIMPOBAHNS U MATEMATUUECKOTO aHAIIN3A JUIs
pelIeHNs 3aa4 TEOPETUUECKOI0 U IPUKJIAJHOTO XapaKTepa




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

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

qHCIIe:

— KoHTakTHas pabora — 106 akan. yacos:
—aynuropHas — 102 akaj. 4yacos;

— BHeayAuTopHas —4 aKaj. 4acos;

— caMmocTosTeNnbHas paboTa — 2,3 akaj. 4acos;

— B (popme npakTuieckoil moarotoBku — 0 akai. yac;

— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynutopHast % o
o KOHTaKTHas paboTa E z ®dopma TeKyero
= B
I B aKa/l. yacax 5] u KOHTPOJIS
Pasnen/ Tema 3 (B axan ) 8§z A . P Koz
g S © | caMOCTOSITeNIbHOM | yCIeBaeMOCTH U
JTUCLUTUTAHBI 3 [~ . | xommerenuum
3 g g paboThI MIPOMEKYTOYHOM
Tlek. naf. MpaKT. e aTTecTaluu
3aH. 3aH. | O &
1. Paznen 1. [lpeameT u MeTOBI,
MOHATHS U 3a/1a41 (PU3UUECKOU
XUMHH
IToaroroBka k
nabopaTopHOi
pabote Nel,
pabora ¢
oubnuorpaguyec
1.1 Xumudaeckas KHM MaTepuaiam, JlaboparopHnas OIIK-1.1,
TEPMOJIMHAMUKA. 3aKOHBI 2 6 4 6 MOATOTOBKA K pabora Nel, OIIK-1.2,
TEPMOJUHAMUKHU. BbINoyiHeHUto PI'P YCTHBII OIpoC. OIIK-1.3
Nel
«TepmonuHamuue
CKHH aHau3
XUMHYECKUX
peaxuii
Hroro no pazaeny 6 4 6
2. Pazgen 2. Xumuueckoe u
(hazoBoe paBHOBeCHE
2.1 Koncranra ITogroroBska k
N JlaGopaTopHas
XHUMHYECKOTO PaBHOBECHS, abopaToOpHON
N pabota No2,
ee CBOIcTBa, CIIOCOOBI pabore Ne2, CTHBIH OMDOC
BEIpakeHust. Hampasnenue pabora c Y poc, OIIK-1.1,
cmaya PI'P Nel
MPOLIECCOB B 2 8 10 8 6ubmmorpaduuec OIIK-1.2,
«TepmonuHammdec
HN30TEPMUYECKUX YCIOBHSIX, KUM N OIIK-1.3
KUl aHaIH3
n30TepMa peakiyu BaHt- MaTepHaJaMu.
XUMHYECKUX
Todda. YpaBuenue IToaroroBka k o
peaximii»
M300aphl PEaKITH. otuery o PI'P 1.
HWroro no pazaeny 8 10 8
3. Pazpmen 3. TepmoanaamMudeckas
TEOpHUs PacTBOPOB
3.1 CnocoOsI BEIpaKEHUS IlonroroBka k JlaGopaTopHas OIIK-1.1,
COCTaBa PacTBOPOB. 2 6 4 6 nabopaTopHOi pabora Ne3, OIIK-1.2,
WneanbHble, peabHble pabote Ne3, YCTHBIN OIpPOC OIIK-1.3




pacTtBopsL. 3akoH Payms,

pabota ¢

nororpadud
3aKk0H [ eHpH.DKCTPaKIHs U out (:cnr:vl(b e¢
3aKOH pacIpeielIeHHs.
MarepuagaMu
Htoro mo pasneny 6 4 6
4. Paznen 4. luarpaMmel
COCTOSIHUSI JIBYXKOMIIOHEHTHBIX
CHCTEM
IToaroroBka k
4.1 IIpaBuio ¢a3. CnocoOst 1ab0paToOpHOi
MOCTPOEHHUS UArpaMm pabote Ne4, Jlab6opaTopHas OIIK-1.1,
cocrosiHus. THITBI AUarpaMm 6 10 8 pabora ¢ pabota Ne4, OIIK-1.2,
COCTOSIHUSI IBOWHBIX oubnuorpaguyec YCTHBIH ONpPOC. OIIK-1.3
CIIJIABOB. KUM
MarepuanaMu
Hroro no paszpery 6 10 8
5. Pa3gen 5. Xumndeckas
KHHETHKA
.1 OcHoBbI MaJIbHOU
3.1 Ocnoss! popmansio IToaroroBka K
KUHETHUKU. 3aKOH .
EHCTBYIOIUX Macc 1abopaTopHoii
iOHCTaHTa CKO OCTI/; padore NS, OIK-1.1,
ORI, o8 CBI:)ﬁCTBa 8 6 6 2,3 pabota ¢ YcTHbIi onpoc OIlK-1.2,
peaxtm, ’ 6ubnuorpacguyec OIIK-1.3
ompeneneHue. Peakuuun -
Pa3IMYHBIX MOPSIKOB, UX MATePHATAMY
KUHETHKA. P
HWroro no pazaeny 8 6 6 2,3
Hrtoro 3a cemecTp 34 34 34 2,3 9K3aMeH
HWroro no aucumruinHe 34 34 34 2,3 9K3aMeH




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.

TpanunmonHsie 00pa3oBaTeIbHBIE TEXHOJIOTUN OPUEHTHPYIOTCS HA OPTaHU3aIHI0
00pa3oBaTeNBHOrO MPOIIEcca, MPEAOIAraoNlyl0 IPSMYIO TPAHCIISLIUIO 3HAHUH OT
IpernoaaBaTess K CTYACHTY (IIPEUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIHLHO-
WILTFOCTPAaTHUBHBIX METOZOB 00yueHHs). YueOHas qesITeNbHOCTh CTYACHTa HOCUT B TAKHUX
YCIIOBUSIX, KaK MPaBUIIO, PEIPOIYKTUBHBIN XapakTep.

®opMbl y4eOHBIX 3aHIATHH C HCIIOJIH30BAHUEM TPATUIIMOHHBIX TEXHOIOTHIL:

WNudopmaninoHHas JIeK1us — Mociae10BaTelbHOe U3JI0KEeHHE MaTepHraa B
JUCLUUIUIMHAPHOM JIOTHKE, OCYLIECTBIIsIEMOE MPEUMYIIIECTBEHHO BEpOAIbHBIMU CPEICTBAMHU
(MOHOJIOT MpernoaBaTens).

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

6 YueOHO-MeTOUYEeCKOE 0O0ecTieYeHHe CAMOCTOATEIbHOM padoThl 00y4YaommXxcst

HpeI[CTaBJ'IeHO B IPUJIOKCHU U 1.

7 OueHO4YHbIE CPEICTBA ISl IPOBECHUS IPOMEKYTOYHOM ATTeCTAIIUN
[IpencraBieHsl B TPUIOKEHUU 2.

8 YueOHo-MeTOaM4UecKoe M HH(POpMALMOHHOE 00ecnieYeHHe U CHMILINHBI

a) OcHoBHas JIuTeparypa:

1.bokmreitn b. C. dusnueckas XUMUs: TEPMOJIMHAMUKA U KHHETUKA [ DIEKTPOHHBIN
pecype] : yue6noe nocobue / b. C. boxmreitn, M. . Mennenes, 0. B. [loxBucueB. —
DnekTpoH. nadH. — Mocksa : MUCHC, 2012. — 258 c. — Pexum gocrymna:
https://e.lanbook.com/book/47443

2.bopucos, 1. M. Beenenue B ¢puznueckyro xumuto / 1. M. bopuco. — CaHkT-
[etepOypr : Jlanp, 2023. — 216 c. — ISBN 978-5-507-46841-6. — TekcT : 21eKTpOHHBIH //
Jlanb : anexTpoHHO-OMOMHoTeuHas cuctema. — URL: https://e.lanbook.com/book/351932



https://e.lanbook.com/book/47443
https://e.lanbook.com/book/351932

(mata obpamenus: 06.04.2024). — Pexxum gocTyna: Juist aBTOPHU3. TOJIb30BaTeNEH.

0) JonosHuTeIbHASA JIUTEPATYpA:

1. Xumudeckasi KHHETHKA U aJICOPOIIHSI : METOJI. yKa3aHUs JJIs CTYJCHTOB 10
mucturinae "®dusndeckas xumusa” / [3. B. doasauna, C. I1. Knoukosckuii, H. 1O.

CeunukoBa u jip.] ; MI'TVY. - Marauroropck : MI'TVY, 2013. - 1 35€KTpOH. OIT. 1UCK
(CD-ROM). - URL.: https://host.megaprolib.net/MP0109/Download/MObject/278 . - Tekcr :
JJIEKTPOHHBIN.

2.CeeunukoBa H. 0. ®a3oBsie auarpaMmel : yaebHoe mocobue [ams By3os] / H. 1O.
CseunukoBa, C. B. Oauna ; MarHuToropckuii rocyiapCTBEHHbIN TEXHUYECKHI
yauBepcuteT uM. I'. . HocoBa. - MarauTtoropck : MI'TY um. I'. K. Hocoga, 2023. - 1 CD-
ROM. - 3aru. ¢ Tutyi. akpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/21184 - ISBN 978-5-9967-2718-6.
- Tekcr : 27eKTPOHHBI.

3.I'opmikos, B.. OcHoBbl puzndeckoit xumui : yueonuk / B.U. ['opmikos, N.A.
Ky3znenoB. — 6-e u3a. — Mocksa : JlTaboparopus 3nanwmii, 2017. — 410 ¢. — ISBN 978-5-
00101-539-0. — Tekcrt : aneKkTpoHHBIH // JIaHb : 37EKTPOHHO-OMOMMOTEYHAs CUCTEMA. —
URL.: https://e.lanbook.com/book/97412

4. TToBepxHOCTHBIE sIBIeHUS. AfcopOuus : yuebHoe nocobue / A. H. Cmupnos, H. HO.
Ceeunnkona, C. B. IOauna, O. B. /{ronpauna ; MI'TVY. - 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 : 2IeKTPOHHBI.

B) MeTtoanueckue yKa3zaHusi:

1. JTabopaTOopHBIN TPAKTUKYM 10 (PU3UUECKON XUMUHU : YI€OHO-METOAMUECKOE
nocobue / A. H. Cmupnos, H. 0. Ceeunuk, C. B. FOnuna, 3. B. [{ronpauna ; MI'TY. -
Maruurtoropck : MI'TVY, 2017. - 1 anektpon. ont. nuck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20641 . - TekcT : 3ACKTPOHHBIM.

r) IIporpammuoe obecnieuenune u MHTEpHET-pecypchl:

IIporpammHuoe o0ecnieuenune

Haumenosanue .
o Ne norosopa Cpoxk neicTBUS TULIEH3UH
7Zip CBOOOHO pacHpoCTpaHsieMoe 0eccpouHo
FAR Manager CBOOOJTHO pacrpocTpaHseMoe 06eccpovHO
Bbpaysep Yandex |cBOOOIHO pacmpocTpaHsIeMoe 0eccpodHO

IIpogeccnonanbHbie 02361 JAHHBIX U MHPOPMAILMOHHbIE CIIPABOYHbIE CHCTEMBI

Ha3spaHue kypca Ccruika

DnexkTpoHHbIe pecypebl budmmoreku MI'TY uwm. | https://host.megaprolib.net/M
1.

Poccuiickas T'ocynmapctBennas — OubOsmoreka. | https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

HanmonansHas uHGOpMaIMOHHO-aHATUTHYECKAsT
cucrema — PoccuiCKui HHIEKC Hay4HOTO
LUTHUPOBAHUS

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

9 MaTtepuajibHO-TeXHHYECKOe o0ecreyeHne TUCUUIINHbI (MOLYJIs1)

MaTepHaHBHO-TeXHquCKOG obecreyeHne JUCIHHUIIIIMHBI 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/M
https://www.rsl.ru/ru/4readers/catalogues/
https://elibrary.ru/project_risc.asp

1. YueOHast ayuTopust sl IPOBEACHUSI 3aHATHI JEKIIMOHHOTO THUIIA OCHAIIICHA!

- TEXHUYECKUMHU CPEJICTBAMU O0yUYEHUS, CIY>KAIUMHU [Tl IpeACTaBIeHUS yueOHO
uHpopManuy 60JIbIION ayAUTOPUN: MYJIBTUMEINIHBIMU CPECTBA XPAHEHUS, TIEpEeIaun U
npeacraBieHus yueOHoi nndopmanmu;

- CIICUAIU3UPOBAHHON MEOeIbIO.

2. YyeOHas ayuTopus AJisl IPOBEJACHHS 1abopaTOpHbIX 3aHATHH «JlabopaTopus
(bu3nyecKoil XuMuM» OCHaIlleHa JIAOOpaTOPHBIM 000PYAOBaHUEM:

- n1abopaTropHoe 00opyI0BaHUEe (XMMHYECKas [IOCY/1a, PEaKTUBBI, BECHI 1TaOOpaTOpPHbIE
paBHorieure BJIP-200, Becwl anexrponnsie nabopatopusie BK-300, Hu3koTreMiepaTypHas
nabopartopHas 3nekrponedb SNOL10/10, MarHUTHBIC MEIIANIKH, 3JI. TUTUTKH. ).

- CIICUAIU3UPOBAHHON MEOeIbIO.

3. YueGHble ayTMTOPUU 7Sl IPOBEACHUSI MPAKTUUECKUX 3aHSITUN, TPYIIIOBBIX U
WHUBUAYAIBHBIX KOHCYJBTAUH, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOM aTTeCTallUu.
OcHaileHue: 10CKa, MyJIbTUMEIUUHBIN MPOEKTOP, IKPaH.

4. YyeOHas ayIuTOpuUs Ui TPYNIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTAIH,
TEKYIIIET0 KOHTPOJIS ¥ MPOMEKYTOYHOM aTTeCTAllMU OCHAIICHA:

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

- CIICUATU3UPOBAHHON MEOeIbIO.

5. Ilomerenne 7151 CAMOCTOSITENTLHOM pabOThI OCHAIIEHO:

- KOMITbIOTEpHO# TexHHKOH ¢ makerom MS Office, ¢ moakiroueHneM K cetu
«IHTEepHET» U € JOCTYIOM B AJIEKTPOHHYIO HH(DOPMALIMOHHO-00pa30BaTENbHYIO CPEIY
YHHUBEPCUTETA;

- CIICUATU3UPOBAHHON MEOEeIbIO.

6. [Tomemmenue 115t XpaHeHUs U TPOGUIAKTUIECKOTO 00CTYKUBAHUS y4EOHOTO
000pyIOBaHUs OCHAIIEHO:

- CIICUATM3UPOBAHHOM MEOEIbI0: CTeIIaXaMH JIJIsl XpaHeHHs y4eOHOTo
00opynOBaHUs;

-MHCTPYMEHTaMHU JIJIsl peMOHTa y4eOHOTr0 000pYy/I0BaHMUS;

- mkadaMu 171 XpaHeHus: y4eOHO-MEeTOANYECKON JOKYMEHTAIIMH U MaTepUasoB.



Mpuiaoxenne 1
6 YueOHO-MeTOoaHUYeCKOe o0ecneyeHne caMoOCTOATEIbHOI padoThl 00y4aloIuXCs

ITo mucnmmmbe «®Pusudeckas XUMUS» NPELyCMOTPEHA ayJUTOPHAs U BHEAYAUTOpHAas
caMocCToATeNIbHAs PadoTa 00yJarOIIHXCSL.

CamocrostenbHas pabora no aucuuiuinHe «®Du3nueckas XHMUsS», HaNpaBICHHAs Ha
yriryOneHue 1 3aKperuieHue 3HaHUH CTYAEHTa, Ha pa3BUTHE NMPAKTHYECKUX YMEHUH, BKIIOYAET B
cels cremyronye BUabl padboT:

- paboTa C JEKIMOHHBIM MaTepHaJIOM;

- U3y4YCHUE TEM, BBIHECEHHBIX Ha CAMOCTOSITEIILHYIO IIPOPAOOTKY;
- BBIIIOJIHEHUE JOMAITHUX WHIMBUIYaIbHBIX 33 JaHUH;

- IOJITOTOBKA K JJa00paTOpHBIM paboTam;

- HOATOTOBKA K IK3aMEHY.

Ilepeuenv nadopamopnuvix pabom

1. Ompenenenue HHTErpaibHON TEIIOTHI PACTBOPEHUS COJIU

2. V3yuenue paBHOBECHs peakIK B3aMMOAEHCTBHSI TBEPIOTO yIJIepoa ¢ €ro TMOKCHI0M

3. TpeTuit KOMIIOHEHT B IBYXCJIOWHOM KUKOCTH

4. TlocTpoeHue nuarpaMMbl COCTOSIHUSI IBYXKOMIIOHEHTHOM CUCTEMBI C 3BTEKTHUECKUM
IIPEBpaLICHUEM

JOMAIIHEE PACUHETHO-TPAOHUYECKOE 3ATAHUE Nel
«TepMoanHAMUYECKHUU aHAJIN3 XUMHUUYECKNX PeaKkIuii»

HccaenoBanue 1

Jnst peakiiuy BBIIOJHUTD CJIETYIOLIEE:
1.1.CocTaBUTh ypaBHEHHE 3aBUCHMOCTH OT T€MIepaTypbl BEJIMYMHBI TEMI0BOro 3ddexra aAHr =
f(T) u usmenenus surpornun AS° = f(T).
1.2.Beraucnuts BenmuuuHbl  ACp, aH%: | AS°%;, aG°r m InK, npm Heckompkux Temmeparypax,
3HAYeHHS KOTOPBIX 3a/IaI0TCS TEMIIEPAaTyYpPHBIM HHTEPBAJIOM U IIarom Temreparyp. [lorxydenHsie
3HAYEeHUS MCIIOJIB3YIOTCS IPH MocTpoeHuH rpadukoB B koopauHatax ACp—T; aHr—T; aS%—T,;
AG®: —Tu InK, — UT.
1.3.Iloas3ysce rpadgukom InKp — 1/T , BeiBecT npubnamxenHoe ypasHenue suja InK, = A/T + B,
rae A, B — nocrosiHHbIe.

HccaenoBanue 2

2.1. Ucnonw3ys npaBuio ¢a3 ['nb6ca, s paccMaTpuBaeMoi CUCTEMBI ONPEIEIUTh KOJIMYECTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB M YHCIIO CTETIEHEW CBOOOIBI.

2.2. Onpenenutbh BO3MOKHOE HAIIPABJIEHUE ITPOTEKAHNS UCCIEAYEMOM PEAKIIMM U PAaBHOBECHBIN
coctaB razoBoil a3l npu gaBnenun (klla) u temmeparype (K). Ilpu pemenun 3amauu
UCITIOJIb30BaTh BBIBEIEHHOE B HccienoBaHuM 1 sMmmupuyeckoe ypaBHeHue InKp=A/T+B wu
JIaHHBIE 00 UCXOJIHOM COCTaBe ra30Bo (pa3bl

2.3. YCTaHOBUThH HAIpaBICHHUE CMEILIEHUS COCTOSHUS PAaBHOBECUS pacCMAaTPUBAEMOM CHCTEMBI
pu:

a) YBETMUYEHUH JIaBJIeHUs (TIOCTOSIHHAS TEMIIEpaTypa);

0) yBeJIMYEHUH TeMIIEpPaTyphl (IIOCTOSIHHOE J1aBJICHUE).

Cnucok 6onpocog 0na ycmuoz2o onpoca:

1. OcCHOBHEBIC TOHATHS TCPMOANHAMHKHU.
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10.
11.
12.

13.

14.
15.
16.

17.
18.

19.

20.

[TepBbrii 3akoH TepMoauHamMuku. [loHsTre o TeroBoM 3ddekre, TEmIoTh 00pa3oBaHUs,
TOpEHUs1, pacTBOpEHUs, (pa30BbIX MpeBpameHuii. 3akoH ['ecca. Pacders! o 3akony ['ecca.
BnusiHue Temneparypsl Ha TEII0OBOH 3P eKT.

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

BTopoii 3aKOH TEpMOAVHAMUKH.

TepmoauHaMuyeckue (QyHKUUM, XMMHUYECKMH NOTEHLMaN, OOIIME YCIOBHS PAaBHOBECHS
cucreM. OHepruss ['mG6ca u sHeprus I'enbmrosblna Kak KpUTEPHM, OIPEAEISIOIINE
HaIpPAaBJICHUE U NIPEAEI IPOTEKAaHUS IPOLIECCOB B HEU30JIMPOBAHHBIX CUCTEMAX.

[TonsTue o ha30BOM paBHOBECHH, OCHOBHBIE OnpeeneHus (azoBoro paBHoBecus. [IpaBuiio
¢a3 'n60ca, ero npumMeHeHue.

dazoBoe paBHOBECHE B OJIHOKOMIIOHEHTHBIX cUCTEMaX. VYpaBHeHue
Knaysuyca-Kianeitpona, pacueTsl OCHOBAHHBIE HA TOM yYpaBHEHHUE.

VYcnoBusi XUMUYECKOTO paBHOBECHA. 3aKOH JEHCTBYIOLIUX MacC (TEpMOIUHAMUYECKUN).
KoHcTaHTa XMMHY€ECKOrO paBHOBECHSL.

Buael koHCTaHT paBHOBeCHs. PaBHOBECHS B FETEPOIr€HHBIX CUCTEMAX.

Bnusinue temnepaTypsl Ha KOHCTaHTY PaBHOBECHS.

Hanpasienue peakuuii B 3aKpbIThIX CUCTEMaX. Y PaBHEHHE U30TEPMbl XMMUUYECKOM peaKklun
Bant-Todda, ee mpakruueckue NpuiIoKeHHS. YpaBHEHHE H300apbI-M30XOPHl PEaKIUH.
MeTto/1bl pacueTa KOHCTAHTbI pABHOBECHSI.

[IpaBuino Jle-lllarenbe, ero mpakTUHYECKOe NTPUMEHEHUE. BiausHue NaBlIeHUs Ha MOJ0KEHUE
paBHOBecusl. PeanbHble ra3pl. OnucaHue peanbHbIX Ta30B C UCIOJIB30BAHUEM BHPHUAIbHbBIX
ypaBHeHui. Temmneparypa boiuis. Cwbicn BHUpHATIbHBIX KO3((UIMEHTOB. YpaBHEHUE
Ban-nep-Baanbca. Dddekr xoyns — Tommncona. Temmeparypa uaBepcuu. CKuKEHHE
ra3os.

Onpenenenne noHATHs “pacTBop”’. CrocoObI BEIPaXKEHUS COCTaBa PACTBOPOB.

Brausinue pa3nuuHbIX GakTOpOB Ha PaCTBOPUMOCTD.

Mopnenu pacTBOpOB: HjealibHbIe (COBEPILIEHHBIE) 1 OECKOHEUHO pa30aBIIEHHbIE PaCTBOPHI, UX
OTJINYME OT peaIbHBIX PACTBOPOB.

3axonbl Payns u I'enpu. [lapuunanbHbie MOJISpHBIE BEIMYUHBL, UX ONPECIIECHUE.

CpolicTBa pa30aBiICHHBIX PacTBOPOB HE 3JIEKTPOJNIUTOB. [laBieHue mapa HaJ pacTBOPOM,
TEMIIEpPAaTypa KUIIEHUA U 3aMep3aHusi. OCHOBHBIE TOHATHS XUMUYECKOW KMHETUKH.
Crioco0b! onpeziesieHus CKOpOCTH peakiui. PopmaabHas KUHETHKA TOMOTEHHBIX PEeaKLni.
3akoH aeWcTByrommx macc. I[lopsaku peakuuil U MX MOJEKYyJIsIpHOCTh. Peakiuu nepsoro,
BTOPOTO U N-TO NMOPsAKOB. KMHeTHueckne ypaBHEHUS sl pEaKIMi pa3IMYHBIX MOPSAKOB.
ITepuon nmomynpeBpaimienus. KoHcTaHTa CKOPOCTH peakiiu, €€ CBOMCTBA, Pa3MEPHOCTU U
onpezeneHus. MeToabl oOmpeaeneHus Mopsiaka peakuuu. lloBepXHOCTHOE HaTSKEHHE,
METO/IbI €r0 U3MEpEeHUs. AJICOPOIHS, OCHOBHBIE TIOJIOKEHUS U YPAaBHEHUSI aJICOPOIIHH.



IIpuaoxenne 2

OueHovHbIe cpeaCcTBA /1JIsl MPOBeAeHUsI MPOMEKYTOUYHOMN aTTecTAlUU

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

Ko
A WMHanKaTop KOCTUKEHNUS KOMIIETEHIIUN OueHouHblE CpecTBa
UH/IMKaTOpa
OIIK-1 Crnocoben pemarh 3aaa4d  NPO(PECCHOHANBHOM JEATENBHOCTH, TPUMEHSS METOAbl MOJEIMPOBAHUS, MaTeMaTHYECKOro aHalu3a,

CCTCCTBCHHOHAYYHBIC U O6H.I€I/IH)KeHepHBIC 3HaHUA

OIIK-1.1

I/ICHOJII)?;yeT C€CTCCTBCHHOHAYYHBIC 3aKOHBI 1
INpUHOUIIBI IIPpU PCHICHHHN IPAKTHYCCKHX
3aga4

HpHMepHLIC BOIIPOCHI K 3K3aMCHY:

1.
2.

o ok w

OCHOBHBIE TOHSTHS TEPMOJUHAMUKH.

IlepBorii 3akoH TepMoauHaMuku. [loHsTHE O TerIOBOM O>(QeKTe, TEmIoThI
o0Opa3oBaHWs, TOPCHHUS, paCTBOPEHUS, (Da30BBIX MpeBpaiieHuii. 3akoH ['ecca. Pacuetsr
1o 3akony I'ecca.

Brnusinue TemmepaTypsl Ha TETU10BOM A (EKT.

3akon Kupxroda. Pacuets! TernoBsix 3¢ ¢dektoB no 3akony Kupxroda.

BTopoli 3aKk0H TEpMOJIMHAMUKH.

Tepmonunamuyeckue (QyHKIWMM, XUMHYECKUHA TOTEHIMANT, OOIIME  YCIOBHS
paBHOBecHsl cucTteM. DHeprusi [mbb6ca m sHeprus ['eapbMmronblia Kak KpUTEpHH,
ONPEIEIAIONINE HAIIPABICHUE U MPEET IPOTEKAHNS IIPOLECCOB B HEU30JIUPOBAHHBIX
CUCTEMAX.

[lonsTe o ¢pa3oBOM paBHOBECHM, OCHOBHBIE ONpeeseHUs (a30BOro paBHOBECHSI.
[IpaBumno ¢a3 ['m66ca, ero npuMeHeHue.

@da3oBoe  paBHOBECME B OJHOKOMIIOHEHTHBIX  CUCTEMax. Y paBHEHHUE
Krnaysuyca-Knaneiipona, pacueTsl OCHOBaHHBIE Ha ’TOM ypaBHEHHUE.
Ycnosus XUMHYECKOT O paBHOBECHSI. 3aKoH JNENCTBYIOINX Mmacc

(TCpMOZ[HHaMquCKHﬁ). KoHcranTa XMMHYECKOro paBHOBECHA.

10. BI/I)II)I KOHCTAHT paBHOBECHUA. PaBHOBecus B reTCPOTrCHHBIX CUCTEMAX.




Kon

I/IH,I[I/IKaTOp JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

MHAMKATOpa

11. BuusHue TemnepaTypsl Ha KOHCTaHTY PaBHOBECHSI.

12. HampaBneHnue peakuuil B 3aKpBITBIX CHCTEMax. YpaBHEHHE M30TEPMbl XUMUUYECKOU
peakuun  Bant-I'opda, ee  mpakruueckue — NPWIOKEHUS.  YPaBHEHHE
1300apbI-U30X0phl peakuu. MeToibl pacueTa KOHCTaHThI pAaBHOBECHSI.

13. TIlpaBuno Jle-lllatenbe, ero mpakTuueckoe NpUMeHEHWE. BiusHue naBiIcHUS Ha
I10JIO)KEHHUE PABHOBECHS.

14. Omnpenenenue noHsTHS “pacTBOp”’. CIOCOOBI BBIpAKEHHSI COCTaBa PACTBOPOB.

15. BnmsHue paznuuHbIX (PaKTOPOB HA PACTBOPUMOCTD.

16. Moxenu pacTBOpPOB: HJCAIbHBIE (COBEpIICHHBIE) W OECKOHEYHO pa30aBlICHHBIC
PacTBOPBL, UX OTIIMYHE OT pealbHBIX PACTBOPOB.

17. 3axonsl Payns u 'enpu. [lapumnansHbie MOJISIpHBIE BETUYUHBI, UX OIPEICIICHHE.

18. CsnoiicTBa pa30aBICHHBIX pACTBOPOB HE dIEKTpoauTOB. J[laBieHue mapa Hal
pacTBOpOM, TeMIEpaTypa KUICHUS U 3aMep3aHusl.

OIIK-1.2 Pemaer cranpapTHble mpodeccuoHalbHbIE | 3a1a9d ISl CAMOCTOSTEIFHOTO PEIICHUS:

3a/la4l ¢ MPUMECHEHHEM OOIICMHKCHEPHBIX
3HaHUH

1./IBa rpamMa Bo3ayxa M300apHO HArpeBarOT OT HYJS 10 OJHOTrO Tpanyca llenbcus mpu
nasnenuu 1 atMocdepa. InotHocTs Bosayxa mpu 0°C coctasnser 0,00129 r/cm®. Haiimute
paboTy paciupeHus.

2. Yemy paBHO W3MEHEHHE HHTPOIMHU MpH Iepexoie | Mois a3oTa M3 COCTOSHMUS,
COOTBETCTBYIOLLIETO ~ HOPMAJIbHBIM  YCJIOBHSM, B  COCTOSIHME, COOTBETCTBYIOIIEE
cTaHmapTHeIM ycnoBusM, ecnu Cp = 7/2 R. Oxapakrepusyiite crnocoObl mepenadyu
B3aWMHOTO BJIMSIHUSI aTOMOB B OPTaHUYECKUX MOJICKYJIaX.

3. B ra3zosoii cmecu, cocrostei 3 CO, H.O, Ho u CO2 , rie xaxmoro raza ObUIO B3STO 110

OJIHOMY MOJIIO, TTPOTEKAET pPEaAKIUs CSdEFL2E< Y Yo moreii CO; B

coctostHUM paBHOBecHs paBHO 0,16. HaliTu KOHCTaHTY paBHOBECHS pEaKLUH.
4. Ilpu cuHTe3e ammuaka mpotekaeT peakus: 3Har + Nawy = 2NH3 (. [Tpu 298 K muis sToi




Kon

I/IH,I[I/IKaTOp JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

WHJUKaTOpa
peaxmun Kp = 6 + 10°, a Arl_gge\ud): - 46,1 xJlx/mMonb. OueHUTH TeMIleparypy, npu
KOTOpPOW KOHCTaHTa PaBHOBECHUS peakluu OyaeT paBHa 1, momaras 4To TETUIOBOH A ekt
MPAKTUYECKH HE 3aBUCUT OT TEMIIEPATYyPHI.

OIIK-1.3 [Ipumensier MeToAbl MOJENMPOBAHUS U | 3alaHUE HA PElIeHUe 3a1a4 13 TPOodeCCHOHATLHON 00JacTH (JOMaIIHee UHANBUIYaIbHOE

MaTEMaTU4eCKOro aHajau3a Uil pPelICHHS
3aa4  TEOPETUYECKOTr0 W  IPUKIIATHOTO
Xapakrepa

3a/1aHKe)
HUccaenoBanme 1

Jlnst peakuyy BBITIOJIHUTD CIIEyIOLIee:
1.1.CocTaBuTh ypaBHEHHE 3aBUCHMOCTH OT TEMIIEPATYPhl BEIUMYHHBI TEIUIOBOTO (P deKTa
AH®; = f(T) u usmenenus suTponuu aS°: = f(T).
1.2.Beruncnuts BenuuuHbl  ACp, AH®: AS°;, aG°ru InKj npu HeckonbKkuX —TemmepaTtypax,
3HAUEHHS KOTOPBIX 33JalOTCSI TEMIIEPAaTYPHBIM HMHTEPBAIOM M IIarOM TEMIIEpaTyp.
[Tony4yeHHbIe 3HAUEHHSI HCIIOJIB3YIOTCS MPH TOCTPOCHNUHU TpaukoB B KoopanHaTax aACp—
T; AH = T; aS%: = T; aG° — T n InK, — 1/T.
1.3.ITone3ysich rpadukom InKp — 1/T , BeIBecTH npubiaMkeHHOe ypaBHeHue Buja InK, =
A/T+ B, rtne A, B—1nocTossHHBIE.
HUccaenoBanue 2
2.1. Wcnonb3ys mpasmwio a3 ['mbGOca, s paccMaTpuBaeMON CHCTEMBI OIPENEITUTH
Kom4ecTBa (a3, He3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTETICHEH CBOOOIBI.
2.2. OmpenenuTh BO3MOXHOE HampaBiIeHUE MPOTEKAHUS UCCIEAYyeMON peakuuu Hu
paBHOBECHBIN cocTaB Tra3oBoil ¢a3el npu aasnenun (klla) m temmeparype (K). Ipu
pEeLIeHUH 337]a4yl NCII0Ib30BATh BHIBEJACHHOE B HCCIIEIOBAHUN 1 SMIIUpHUYECKOe ypaBHEHHE
InK,=A/T+B u nanuslie 06 UCXOAHOM COCTaBe ra30BOM (hazbl
2.3. YCTaHOBUTHb HampaBj€HHWE CMELICHHUS COCTOSIHMS PaBHOBECHsI paccMaTpuBaeMOn
CUCTEMBI TIPH:




Kon
AHAMUKATOpPa

I/IH,I[I/IKaTOp JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

a) YBEJIMUEHUU JaBJeHus (IIOCTOSIHHASI TEMIIEPATypa);
0) yBEJIMYEHUH TEMIIEPATYPHI (IOCTOSIHHOE JTaBJICHUE).




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
MPAKTUYECKHE 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, TPOSABISAETCS OTCYTCTBUE OTIENbHBIX 3HAHWUW, YMEHMI, HABBIKOB, OOydYaromIUHCs
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 OIIMOKH, HE MOXKET MOKa3aTh
WHTEJUICKTyaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1a4.

— Ha OLIEHKY «HeY/A0BJIeTBOPUTEJIbHO» (1 6at) — oOydarouuiics He MOXKET MoKa3aTh 3HAHUS
Ha YpPOBHE BOCHpPOHM3BEIEHUS U OOBSACHEHHS HMHPOpMAIMK, HE MOXET IIoKa3aTh
MHTEJJIEKTyaJIbHbIE HABBIKM PELLIEHUS MPOCTHIX 3a/1ad.



