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PABOYASA ITPOI'PAMMA JUCHUIIJIMHBI (MOIYJIA)
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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)

Pabouas nporpamma paccMoTpeHa u 0100peHa Ha 3acelaHuu Kadeapbl
MeTtainypruu 1 XUMMHYECKUX TEXHOJIOTUI
29.01.2025, nmpotokoi Ne 5

3aB. Kadeapoii AL A.C. XapueHko

Pa6ouas mporpamMmma ogoOpeHa meToauueckor komuccuern MMMuM
04.02.2025 1. npoTtokon Ne 4 e i

[Ipencenarens ( L ~~ A.C. CaBuHOB

—

-

CornacoBaHo: e
3aB. kadeapoii JINTEHHBIX MPOIIECCOB U MAaTEPHATIOBEICHHS

- s
e H.A. ®eoxTucros
PabGouas nporpamma cocrapiieHa: -
CT. mpenojaBatesb kapeapsl MuXT, C.B.lOnuna
Penensent: _
noueHt kadenpst JITIMM, kanj. TexH. HayK .//37 7 i H.B.Muxankuna
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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. ?apquKo

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

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM TOJTy Ha 3acefaHuu Kageapsl MeTannypruu u XMMHYECKUX TEXHOJIOTUI

[Iporokom ot 20 . Ne

3aB. xadenpoit A.C. YapquKO




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[{enbto 0cBOEHUS TUCHUIUIHHBI «DU3NYECKask XUMUSD SBISETCS:

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),
chOpMUPOBAHHBIE B pE3yJIbTaTE U3YUEHUS AUCIUILTUH/ MPAKTUK:

Maremarunka

OO0m1as 1 HeOpraHuveckas XuMus

®dusnka

3HaHus (yMEHUs, BIIAJICHUS ), TOTYYCHHBIC TP U3YYSCHUH JAHHOW TUCIUATUTAHBI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIUTUTHH/TIPAKTHK:

MeTo/1b1 MCCeIOBaHKS MaTEPHAIIOB U MPOIIECCOB

MonenupoBaHue Npo1eccoB U 0ObEKTOB B METAITYPrUU

OCHOBBI JIUTEHHOT'O IPOU3BOJICTBA

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILVIMHBI (MOYJIs1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHusl

B pesynbrare ocBoeHUs AUCUUIUIMHBL (MOAyisl) «Dusmdeckast XuMus»
00y4arOIMHUICs JOIKEH 00J1a1aTh CIEAYIOINMH KOMIIETCHIIUSIMU:

Kon unaukaropa WNHaukaTop AOCTHIKEHUS KOMITICTCHITUH

OIIK-1 CnocobeHn pemath 3a1a4u TPOPECCHOHATEHOMN ACSITEIBHOCTH, TPUMEHSST METO/IbI
MOJICTTUPOBAHUS, MATEMAaTHICCKOTO aHAJIN3a, €CTECTBEHHOHAYYHBIE H OOIEHHKCHEPHBIC
3HAHUA

OIIK-1.1 Hcnonp3yeT ecTeCTBEHHOHAYYHbIE 3aKOHBI U IPUHIIMIIBI IPU PELICHUH
IPAKTUYECKUX 3a7a4

OIIK-1.2 Pemaet cranapTHble npodeccroHaIbHbIE 3a/1a41 C IPUMEHEHUEM
OOIIENHKEHEPHbIX 3HAHUN

OIIK-1.3 IIpumeHnsieT MeToABl MOACIIMPOBAHNS U MATEMATHYECKOTO aHAJIN3a JUIs
pelieHus 3a/1a4 TEOPETUYECKOro U MPHUKJIAIHOTO XapaKTepa




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 % o
KOHTaKTHas padora E z dopma TeKyIero
¢
Pasnen/ Tema 2 (B akaj. yacax) g5 Bun 5 KOHTPOJISt Kox
> S © | caMOCTOSITENIFHOM | yCIIeBaeMOCTH U
JTACIUTUTAHBI N £ = . | xommerenyu
O & paboThI MIPOMEKYTOUHOM
na6. | mpakt. | £ 8 aTTecTaluu
Jlek. ==t 11
3aH. 3aH. | O &
1. Pa3pmen 1. Ilpeamer u metonsl,
MOHATHSA U 3a/1a41 (PU3MUECKON
XUMHH.
Pabora ¢
onbmmorpadmyec
p
KUM
MaTepHaIaMu,
BbImosiHeHUE PT'P VeTHBLH OIDOC
1.1 Xumnueckas Nel BbIHO.]'IHerI/IC ’ OIIK-1.1,
TEPMOJUHAMHUKA. 3aKOHBI 2 0,5 20 | «TepmoauHamuue Ny OIIK-1.2,
N nabopaTopHOi
TEPMOJUHAMHUKH. CKHH aHAIIN3 OIIK-1.3
pabotsr Ne 1.
XUMHYECKUX
peakuuin
[Toaroroska k
nabopaTopHOH
pabdote Nel.
Hroro no pazaeny 0,5 20
2. Paznen 2. Xumnueckoe u
(hazoBoe paBHOBECHE.
2.1 Koncranra
PaboTa ¢
XHUMHYECKOTO PaBHOBECHSL.
YpaBHEHHE H30TEPMBI Oubmorpadriee
XIEMH%CKOIZ U KUM VYerHblit onpoc, OIlK-1.1,
Pasosoe aBIl{)OBe(I:II/Ie ;3 2 1 2 40 MaTepHaIaMu. naboparopHast OIlK-1.2,
P Iloaroroska k pabora Ne 2. OIIK-1.3
OJTHOKOMITOHEHTHBIX N
nabopaTtopHoi
cucreMax. Y paBHCHHE
o pabote Ne2.
Knaysnyca-Knaneiipona.
HWroro no pazaeny 1 2 40
3. Paznen 3. TepmoauHamMuyeckas
TEOpHsI PacTBOPOB.
3.1 CriocoOb! BbIpakeHUst
Pabora ¢
cocTasa pacTBopoB. Moaemn GuGmmorpadace Otuer o OIIK-1.1,
pacTBopoB. 3akoHsl Payis n 2 0,5 2 20 P nabopaTtopHoi OIIK-1.2,
KAM
T'enpu. [TapunanbHbie pabote Ne 1 OIIK-1.3
MarepuanaMu

MOJISIpHBIE




BCJIIMYNHBI, UX ONPEACIICHUC.

HWroro no pazaeny 0,5 20

4. Paznen 4. Xumuueckas

KUHETHKA.

4.1 ®opmanbHasi KHHETHKA

TOMOTE€HHBIX PEaKIUH Pabora c Oruer o OIlK-1.1
{DIX PCALILIH. 6ubmmorpaduyec nabopatopHOn e

3aKoH JIEHCTBYIOLIMX MAacC. 1 20 OIIK-1.2,

. KHM padote Ne 2,
Ilopsaku peakuuii u Ux . OIIK-1.3
MaTepuagaMu YCTHBIH OIpoc.

MOJIEKYJISIPHOCTb.

HWroro no pazaeny 1 20

5. Pazgen 5. [loBepxHOCTHBIE

SIBJICHHUSL.

5.1 Ancop6uusi, OCHOBHbIE VYerHslii omnpoc,

MOJIOKEHUS U YPABHEHHUS Pabora ¢ 3ammura PI'P Nel OIK-1.1

aJicopOLuH. 1 224 oubnmorpadpuuec | «TepmonuHamuuec OHK-1.21

VYpaBuenue ['n606ca. ' KHM KU aHan3 OHK-l. 3‘

Vpasaenne Operinanmmxa. MaTepuaIaMu XUMHUYECKHX pe- '

Vpasuenue Jlenrmiopa. aKLU»

HWroro no pazaeny 1 22,4

Hroro 3a cemectp 4 122,4 9K3aMEH

Hroro no aucuuruinye 4 122,4 DK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

OO6pa3zoBarenbHble TEXHOJIOTHH — 3TO LEJIOCTHASI MOJEIh 00pa30BaTeIbHOTO
nporecca, CHCTEMHO ONPEACIISIONIas CTPYKTYPY B COJIepKaHKe AeITeIbHOCTH 00X CTOPOH
3TOTrO mpouecca (IpenogaBaTess U CTYACHTA), UMEIOIIas IeNbI0 JOCTHKEHNE TUIAHUPYEMBIX
pe3yIbTaTOB C MOMPABKOW Ha MHAMBHyalbHbIE OCOOCHHOCTH €Tr0 YYaCTHUKOB.
TexHOTOrMYHOCTh Y4eOHOT 0 MpoLIecca COCTOUT B TOM, YTOOBI ClieaTh y4eOHBIN mpo1ecc
MIOJTHOCTBIO YIPABJISIEMbIM.

OCHOBHBIMHU TIPU3HAKaMHU 00pa30BaTEIbHON TEXHOJIOTUHU 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 JIOCTUTAEMBIX PE3YJIbTATOB;

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

— ONTUMAJILHOCTB 3aTPAauYMBAEMBIX PECYPCOB H YCHIIUH.

Peanusanus KOMIETEHTHOCTHOTO MOX0/Ia MTPEIYCMaTPUBAET HCIIOJIb30BaHHE B
y4eOHOM Ipolecce aKTUBHBIX M MHTEPAKTUBHBIX ()OPM IPOBECHUS 3aHATHI B COYETAHUU C
BHEAYIUTOPHOW paboToii ¢ 1enbio (POPMHUPOBAHHS M Pa3BUTHUS MPOPECCHOHATBHBIX
HaBBIKOB. TpaauuroHHBIe 00pa30BaTEIbHBIC TEXHOJIOTHH OPHEHTHPYIOTCS Ha OPTaHU3aLUI0
00pa3oBaTeNBHOrO MPOIIECca, IPEANOIATAONIYI0 IPSAMYIO TPAHCISALUIO 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 HCIIOIH30BAaHUEM TPAIUIMOHHBIX TEXHOIOTHIL:

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

JlaGopatopHasi paboTa — opranusaiys 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 O1ieHOYHbIE cpeacrea AJid MPpoOBECACHUA l'lpOMe)KyTO‘lHOﬁ arrecranumn
HpeI[CTaBJ'IeHBI B IIPHUJIOKCHU U 2.

8 YueOHO-MeTOAMYECKOE U MH(OPMAIIMOHHOE o0ecTeyeHne TUCIMIIHHbI

a) OcHoBHas JUTEpaTypa:

1.bokmreitn b. C. dusnueckas XMMUs: TEPMOJINHAMUKA U KUHETUKA [ DIEKTPOHHBIN
pecypc] : yuebHoe ocobue / b. C. bokmreitn, M. Y. Menaenes, FO. B. IloxBucHeB. —
OnexTpoH. naH. — Mocksa : MUCHC, 2012. — 258 c. — Pexum nocryna:
https://e.lanbook.com/book/47443

2.bopucos, . M. Beenenue B puznueckyro xumuto / . M. bopucos. — CaHkT-
[TetepOypr : Jlanp, 2023. — 216 c. — ISBN 978-5-507-46841-6. — TekcT : 3neKTpOHHBIH //
Jlaub : 3nekTpoHHO-0MOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/351932
— Pexxum noctyna: s aBTOpuU3. MOJIb30BATENEH.



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

0) /lomoJiHUTeIbHAA JIUTEpaTypa:

1. Xumuyeckasi KHHETHKA U aICOPOLIMS : METO/I. yKa3aHUs AJIs CTYJCHTOB I10
mucturuHe "®duzndeckas xumusa' / [3. B. doasauna, C. I1. Knoukosckuii, H. 1O.

CseunukoBa u 1ip.] ; MI'TY. - Marautoropck : MI'TVY, 2013. - 1 351eKTpoH. ONT. AUCK
(CD-ROM). - URL.: https://host.megaprolib.net/MP0109/Download/MObject/278 . - Tekcr :
3JICKTPOHHBIN.

2.CeeunukoBa H. 10. ®a3oBbie nuarpammsl : yaeoHoe mocobue [mist By3oB] / H. 1O.
Cseunukosa, C. B. FOauna ; MarHuToropckuii rocyiapCcTBEHHbIN TEXHUUECKUN
yauBepcuteT uM. . . Hocosa. - Marautoropck : MI'TY um. I'. U. Hocoga, 2023. - 1 CD-
ROM. - 3aru. ¢ tutym. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/21184 - ISBN 978-5-9967-2718-6.
- Tekcer : 371eKTPOHHBINM.

3.I'opmixos, B.1. OcHoBbI pusnueckoii xumuu : yueouuk / B.W. T'opmikos, NL.A.
Ky3znenoB. — 6-¢ u3a. — Mocksa : Jlaboparopwus 3nanwmii, 2017. — 410 ¢. — ISBN 978-5-
00101-539-0. — TekcT : aneKTpoHHBIH // JIaHb : 2IeKTpOHHO-OMOINOTEeYHAs CUCTEMa. —
URL: https://e.lanbook.com/book/97412

4. IloBepxHOCTHBIE siBJIeHUA. Anicopouus : yauebHoe mocobue / A. H. Cmupnos, H. 1O.
Cseunnkona, C. B. IOauna, 3. 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 : 37IeKTPOHHBI.

B) MeToanuyeckue ykasaHus:

1. JIaGopaTopHBIif MPaKTUKYM 110 (GU3HUYECKON XUMUH : y4eOHO-METOANUECKOE
nocobue / A. H. Cmupnos, H. 1O. Ceunuk, C. B. IOguna, 3. B. lronsauna ; MI'TY. -
Maruurtoropek : MI'TVY, 2017. - 1 anektpos. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20641 . - TeKcCT : 2IEKTPOHHBIH.

r) [lporpammuoe odecnieuenue u UnTepHeT-pecypcehi:

IIporpamMHoe odecnevenue

HaunmenoBanue .
1o Ne noroopa Cpoxk neicTBUS JUIIEH3UH
7Zip CBOOOJHO pacmpocTpaHsieMoe 6eccpouHo
FAR Manager CBOOOJIHO pacHpOCTpaHsieMOe 6eccpouHo
Bpay3zep Yandex |cBOOOAHO pacmpocTpaHseMoe 6eccpouHo

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

HasBanwue kypca CchlIIKa

?JEKTPOHHHe pecypekl Gubmaotexn MITY mm. https://host.megaprolib.net/MP0109/Web

HanmonansHas uHGOpMaImOHHO-aHATUTHYECKAST
cucrema — Poccuiickuii HMHAEKC HAy4HOrO
LUTHPOBAHUS

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

9 MaTtepuajibHO-TEXHHYECKOe o0ecreyeHne TUCUUIINHbI (MOLYJIs1)

MaTepHaHBHO-TeXHquCKOG obOecreyeHne 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 sl IPOBEACHMS 3aHATHI JEKIIMOHHOTO THTIA OCHAIIICHA!

- TEXHHYECKUMH CPEJICTBAMU O0yUYEHUS, CIY)KAIIMMH TSl PEACTABICHUS YIeOHOM
nH(OpManuy OOJIBIION ayUTOPHUN: MYJIbTUMEINIHHBIMU CPEJCTBA XPAHCHHUS, TIEPEIAUYH U
HpecTaBIcHus yueOHoi nHpopmarmm;

- CIICIUATM3UPOBAHHON MEOECIIBIO.

2. YyeOHas ayIuTOpHs JJIs IPOBEJACHUS J1JA00OPaTOPHBIX 3aHATHH «JlabopaTopus
(hU3MYECKON XUMHUW» OCHAILIEHA JIA0OPATOPHBIM 000PYI0BaHUEM:

- n1aboparopHoe 000pyI0BaHKEe (YCTAHOBKA IS ONPE/ICIICHUE HHTETPATbHOM TEIIOTHI
PacTBOPEHUS COJIH;

YCTaHOBKA JUIs onpe/iesieHus Ko GHUIMEeHTa pacpe/IeICHHs );

- CIICIUATM3UPOBAHHON MEOEIIBIO.

3. YueOHas ayquTOPHS JIJIs TPYIIIOBBIX ¥ HHIUBUAYATbHBIX KOHCYJIBTAIINH,
TEKYIIIEr0 KOHTPOJIS ¥ MPOMEKYTOYHOM aTTeCTAIlMH OCHAIICHA:

- KOMIIbIOTEpHOM TexHuKo# ¢ maketom MS Office, ¢ moakmoyeHnem K cetn
«MIHTEepHET» ¥ ¢ JOCTYIIOM B JICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIBHYIO CPEy
YHUBEPCUTETA,

- CIICIUATM3UPOBAHHOM MEOEIIBIO.

4. TTomeleHre AJIs CaMOCTOSITSIIBHON pabOThI OCHAIIICHO:

- KOMIIbIOTEPHOI TexHHKOM ¢ maketoMm MS Office, ¢ moakmoyeHnem Kk cetu
«MIHTEpHET» | C IOCTYIIOM B JICKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIBHYIO CPEILy
YHUBEPCUTETA;

- CIICIUATM3UPOBAHHOM MEOEIIBIO.

5. Ilomerenue i XpaHSHUs ¥ MPO(QUIAKTHYECKOTO O0CITY)KUBAHHSI Y4eOHOTO
000pyI0BaHUS OCHAIICHO:

- CHICIIMATM3UPOBAHHON MEOEIIBbIO: CTEILIAKAMHU JIJIsl XpaHEHHSI y4eOHOTO
0o0opynoBaHUs;

-MHCTPYMEHTAMH ]I PEMOHTa y4eOHOTro 000pyI0BaHUS;

- mKadamu JJ1s1 XpaHeHUs] y4eOHO-METOIMYCCKOM JIOKYMEHTAIIUU U MaTePUAJIOB.



Ipuioxkenne 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
yriryOeHue 1 3aKkperieHue 3HaHUH CTYIEHTa, Ha pa3BUTHE MPAKTHUSCKUX YMEHUH, BKIIIOYAET 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.

Ilepeuens nabopamophvix pabom

1. Omnpenenenue MHTErPaNbHOM TEIIOTHI PACTBOPEHUS COJIN
2. Tperuii KOMIOHEHT B JIBYXCJIOWHOM KHUIKOCTH

JOMAIIHEE PACYHETHO-TPA®OUYECKOE 3AJJAHUE Nel
«TepMoauHaMHYeCKHH AHAJIN3 XUMHYECKUX PeaKIuii»
HccnenoBanue 1
Jlis peakliuy BBIIOJIHUTD CIIEAYIOIIEE:
1.1.CocTaBuTh ypaBHEHHE 3aBHCHUMOCTH OT TEMIIEPaTyphl BEJIMYHHBI TEIII0BOTO 3 dexra AH; =
f(T) u usmenenus surporuu AS°; = f(T).
1.2.Borancnute BennuuHbl  ACp, AH®r | aS°:;, AG°: m InK, npu Heckonmpkux Temmeparypax,
3HAYeHHS KOTOPBIX 3a/Ial0TCS TEMIIEPAaTyYpPHBIM HHTEPBAJIOM U IIaroMm Temreparyp. [loixydenHsie
3HAYEeHUs MCIIOJIB3YIOTCS IpH MocTpoeHUH rpadukoB B koopanHaTax ACp—T; aHr—T; aS%:—T,;
AG°% — T u InK, — UT.
1.3.Iloas3ysce rpadgukom InKp — 1/T , BeiBecT npudamxenHoe ypapHenue suja InK, = A/T + B,
rae A, B — nocrosiHHbIe.

HccaenoBanue 2

2.1. Ucnonw3ys npaBuio ¢a3 ['mb6ca, 1 paccMaTpuBaeMoOl CUCTEMBI OIPEEIUTh KOJINYEeCTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB M YHCIIO CTETIEHEW CBOOOIBI.

2.2. Onpenenutb BO3MOKHOE HAIIPABJIEHUE MTPOTEKAHNS UCCIEAYEMON PEAKIIMN U PAaBHOBECHBIN
coctaB razooil ¢as3sl npu pgasnenun (klla) m temmneparype (K). Ilpu pemenun 3amauu
UCITOJIb30BaTh BBIBEIEHHOE B HccienoBaHuu 1 smnupuyeckoe ypaBHeHue InKpy=A/T+B wu
JTaHHbIe 00 UCXOTHOM COCTaBe ra3oBOi (a3bl

2.3. YCTaHOBHUTH HaIlpaBJIEHUE CMEIIECHUSI COCTOSIHUS PAaBHOBECHS PACCMaTPUBAEMOM CHCTEMBI
pU:

a) yBEJIMUEHUU J1aBlieHUs (MIOCTOSIHHAS TEMIIEpATypa);

0) yBeIMUEHUH TeMIepaTypbl (IOCTOSIHHOE JJaBJICHUE).

Cnucok 6onpocoe onsa ycmnozo onpoca:

1. OcHOBHBIE NOHATHS TEPMOJUHAMUKH.

2. [ITlepsrrii 3akoH TepmomuHaMukd. [loHsATHE O TeruioBoM 3(deKTe, TEIIOTH 00pa3oBaHus,
TOpeHusi, pacTBOpeHUs, pa3oBbIX MpeBpalieHuid. 3akoH ['ecca. PacueTs! mo 3akony ['ecca.

3. BuusHME Temmeparyphl Ha TEII0BOH AP (eKT.



o

10.
11.
12.

13.

14.
15.
16.

17.

18.

19.

20.

21.

3akon Kupxroda. Pacuersr TermmoBbix apdekxton mo 3akony Kupxroda.

BTopoii 3aKOH TEpMOAVHAMUKH.

TepmoauHaMuyeckue (GYHKUUH, XUMUYECKHHA MOTEHIMAN, OOIIME YCIOBHS PAaBHOBECHS
cucreM. Oueprusi ['mbG6ca u sHeprus ['enpbmronpiia Kak KpUTEpPHUH, ONPEACIISAIOIINE
HAIpPaBJICHUE U NIPEAEI IPOTEKAHUS IIPOLECCOB B HEN30JIMPOBAHHBIX CUCTEMAX.

[TonsiTue o pa3oBoM paBHOBECHH, OCHOBHBIE omnpezaeneHus (ha3oBoro paBHoBecus. [IpaBuio
¢a3 ['nb6ca, ero npuMeHEHHE.

®dazoBoe paBHOBeECHE B OJTHOKOMIIOHEHTHBIX CUCTEMaX. YpaBHeHue
Knaysuyca-Knaneiipona, pacueTsl OCHOBaHHBIE Ha ’TOM ypaBHEHHUE.

VYcnoBusi XUMUYECKOTO paBHOBECHA. 3aKOH JEHCTBYIOLIUX MacC (TEpMOIUHAMUYECKUN).
KoHcTaHTa XMMHUYECKOTIO paBHOBECHSI.

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

BnusiHue TemnepaTypsl Ha KOHCTAaHTY PaBHOBECHS.

Hanpapnenue peakiuii B 3aKphITHIX CUCTEMaX. Y PaBHEHHE U30TEPMbl XUMUUECKOM peakiuu
Bant-T'odda, ee mpaktuueckue NPUIIOKEHUS. YpaBHEHHUE H300apbI-U30XOPHI PEaKIUU.
MeTo/p1 pacueTa KOHCTaHThI PABHOBECHS.

[Tpasuiio Jle-1llarenne, ero mpakTUdeckoe MpuMeHeHne. BiusHue naBneHus Ha MOJI0KEHUE
paBHOBecusl. PeanbHble ra3pl. OnucaHue peanbHbIX Ta30B C UCIOJIB30BAHUEM BHPHUAIbHbBIX
ypaBHeHuid. Temmeparypa boiinsa. Cmpicn BUpHAIBHBIX KO3(DPUIIMEHTOB. YpaBHCHHE
Ban-nep-Baansca. Dddexr [xoyns — Tommcona. Temmeparypa uHBepcuu. CoKnKeHHE
ra3os.

Omnpenenenue noHsATHs “pacTBop”’. CriocoObI BRIPAKEHHS COCTaBa PACTBOPOB.

Bnusinue pa3nuyabix pakTOpoB Ha PACTBOPHUMOCTb.

Monenu pacTBOpOB: UeaIbHbIC (COBEPILICHHBIC) U OECKOHEYHO pa30aBIeHHBIE PACTBOPHI, UX
OTJINYKE OT peaIbHbIX PACTBOPOB.

3akonsl Payns u ['enpu. [lapimanbHbele MONSIpHBIE BETUYUHBI, KX OIPEIETICHUE.

CpolicTBa pa30aBiICHHBIX PacTBOPOB HE 3JEKTPONUTOB. [laBieHue mapa HaJ pacTBOPOM,
TeMIeparypa KUMeHus u 3amep3anusi. OCHOBHBIE MOHATHS XUMUYECKOW KMHETUKH.
CrnocoObl onpenenenus cKopocTH peakuuu. GopmanbHas KHHETHKAa TOMOTEHHBIX PEaKIUM.
3akoH aelcTByromx macc. [lopsaku peakuuil U UX MOJEKyJaspHOCTh. Peakiuu nepsoro,
BTOPOTO U N-TO NOpsIKOB. KuHeTnueckne ypaBHEHU ISl peaKUi Pa3IMYHbIX MOPSIKOB.
ITepuon nonynpeBpaiieHus. KoHCTaHTa CKOpPOCTH PEaKLMM, €€ CBONCTBA, Pa3MEPHOCTH U
onpezneneHus. Meroapl omnpeneneHus Nopsaka peakuud. [loBepxXHOCTHOE HaTsSKEHHE,
METO/bI €0 U3MepeHus. AJcopOIus, OCHOBHBIE TIOJIOKEHUS M YpaBHEHHSI aZICOPOIIUH.
VpaBuenne ['nu06ca.YpaBHenue O@peitnmmxa. YpaBHenue JleHrmiopa. 3aBUCHUMOCTH
azcopOLUU OT TeMIEPATYpPHI.



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 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./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 SHTPOIMU TpU Tepexone | Moiisi a30Ta M3 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 cunaTe3e ammuaka nporekaet peakiust: 3How) + Nog) = 2NH3 (). [pu 298 K st aToi
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
MPAKTUYECKHU 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

JUis peakiuy BBIIOJHUTD CIICAYIOLIEE:
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 HAalpaBlI€HUE MPOTEKaHMs HCCIENIyeMOl 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 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 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.



