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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. kadenpoii 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. kadeapoii A.C. XapueHko




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

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

Jis M3y4eHus JUCUUIUIMHBI HEOOXO0AMMBI 3HAHUS (YMEHUS, BIIaICHUS),
copMUpPOBAaHHBIE B PE3YJIbTATE U3YUYCHHS AUCHUILIHH/ TPAKTHK:

OO1mas 1 HeopraHu4ecKast XUMUS

HNudopmaruka u nHGOpMAIIMOHHBIE TEXHOJIOTUU

®usznka

3HaHus (YMEHUs, BIIAJICHUS ), TOTyYCHHBIEC IPHU N3YUYECHUH JTAaHHOUN IUCIUITIIHHBI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIUTUTHH/TIPAKTHK:

Marepuanosenenue

AHanm3 4uciaoBoil nHpopMauu

MopenupoBaHue PoIEeccoB U 0OBEKTOB B METALTYPTUH

TexHosorus MpON3BOJICTBA KOKCA

dusznyueckas XuMUs MIPOMETAIUTYPIHUECKUX MPOIIECCOB

3 Komnerenuuu ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILVIMHBI (MOYJIs1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHus

B pesynbrare ocBoeHUs AUCUUIUIMHBL (MOAyisl) «Dusmdeckast XuMus»
00y4JaroIMUICs JOIKEH 00J1aaTh CIEAYIOINMH KOMIIETCHIIUSIMU:

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

OIIK-1 CnocobeHn pemaTte 3a1a4u TPOPEeCCHOHATEHON ACSITEIBHOCTH, TPUMEHSIST METO/IbI
MOJICTTUPOBAHUS, MATEMAaTHICCKOTO aHAJIN3a, €CTECTBEHHOHAYYHBIC H OOIIEHHKCHEPHBIC
3HAHUA

OIIK-1.1 Hcnonp3yeT ecTeCTBEHHOHAYYHBIE 3aKOHBI M IPUHLIUIIBI IPH PELICHUH
IIPAKTUYECKUX 3a7a4

OIIK-1.2 PemaeT cranapTHble npodeccroHaIbHbIE 3a/1a41 C IPUMEHEHUEM
OOIIeNHKEHEPHBIX 3HAHUN

OIIK-1.3 IIpumeHnsieT MeToABI MOACIIMPOBAHNS U MATEMATHYECKOTO aHAIN3a JUIs
pelieHus 3a/1a4 TEOPETUYECKOr0 U MPUKIIAITHOTO XapaKkTepa




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 akaz. 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 axaz. yacax) 8§z A . p Kon
g S © | caMOCTOSITeNIbHOM | yCIeBaeMOCTH U
JTUCLUTUTAHBI 3 [~ . | xommerenuum
3 g g paboThI MIPOMEKYTOYHOM
Tek naf. MpaKT. e aTTecTaluu
: 3aH. 3aH. o=
1. Pa3pmen 1. Ilpeamer u metonsl,
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 2 6 MOATOTOBKA K pabora Nel, OIIK-1.2,
TEPMOJUHAMUKHU. BbINoyiHeHUto PI'P YCTHBII OIpoC. OIIK-1.3
Nel
«TepmonuHamuue
CKHI1 aHaJIU3
XUMHYECKUX
peaxuii
Hroro no pazaeny 6 2 6
2. Pazgen 2. Xumuueckoe u
(hazoBoe paBHOBeCHE
2.1 Koncranra ITogroroBska k
N JlaGopaTopHas
XHUMHYECKOTO PaBHOBECHS, abopaToOpHON
N pabota No2,
€€ CBOWCTBA, CIIOCOOBI pabore Ne2, CTHBIH OMDOC
BEIpakeHust. Hampasnenue pabora c Z aua PFPIJ)\J'O l’ OIIK-1.1,
MPOIIECCOB B 2 8 12 8 2 oubnuorpaguiec A - OIlK-1.2,
«TepmonuHammdec
HN30TEPMUYECKUX YCIOBHSIX, KUM N OIIK-1.3
KUl aHaIH3
n30TepMa peakiyu BaHt- MaTepHaJaMu.
XUMHYECKUX
Todda. YpaBuenue IToaroroBka k o
peaximii»
M300aphl PEaKITii. otuery o PI'P 1.
HWroro no pazaeny 8 12 8 2
3. Pazpmen 3. TepmoanaamMudeckas
TEOpHUs PacTBOPOB
3.1 CnocoOsI BEIpaKEHUS IlonroroBka k JlaGopaTopHas OIIK-1.1,
COCTaBa PacTBOPOB. 2 6 6 6 nabopaTopHOi pabora Ne3, OIIK-1.2,
WneanbHble, peabHble pabote Ne3, YCTHBIN OIpPOC OIIK-1.3




pacTtBopsL. 3akoH Payms,

pabota ¢

nororpadud
3akoH ['eHpH. OKCTpaKIys 1 out (:(Hr;v[cb e¢
3aKOH pacIpeielIeHHs. MaTepuaamu
Htoro mo pasneny 6 6 6
4. Paznen 4. luarpaMMsl
COCTOSTHHUSI IBYXKOMIIOHEHTHBIX
CHCTEM
IToaroroBka k
4.1 IIpaBuio ¢a3. CnocoOst 1ab0paToOpHOi
MOCTPOEHHUS UArpaMm pabote Ne4, Jlab6opaTopHas OIIK-1.1,
cocrosiHus. THITBI AUarpaMm 6 8 8 pabora ¢ pabota Ne4, OIIK-1.2,
COCTOSIHUSI IBOWHBIX oubnuorpaguyec YCTHBIH ONpPOC. OIIK-1.3
CIIJIABOB. KUM
MarepuanaMu
HWroro no pazaeny 6 8 8
5. Pasgen 5. Xumuueckas
KHHETHKA
5.1 OcHOBEI hopMabHOM MoMroToBKa K
KUHETHUKU. 3aKOH A .
N nabopaTopHOH
JeHCTBYIONINX Macc, paoe Nes OIK-1.1
KZ;IIST;;TZ;?ZZE%ZTTI; 8 6 6 0,3 pabora c YcTHbIi onpoc OIlK-1.2,
peaxtm, ’ 6ubnuorpacguyec OIIK-1.3
ompeneneHue. Peakuuun -
Pa3IMYHBIX MOPSIKOB, UX MATePHATAMY
KHHCTHKA. P
HWroro no pazaeny 8 6 6 0,3
Hrtoro 3a cemecTp 34 34 34 2,3 9K3aMeH
HToro no aucuuIivHe 34 34 34 2,3 9K3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

OO6pa3zoBarenbHble TEXHOJIOTHH — 3TO LEJIOCTHAs MOJEIh 00pa30BaTeIbHOTO
nporecca, CHCTEMHO ONPEACIISIONIas CTPYKTYPY B COJIepKaHKe AeITeIbHOCTH 00X CTOPOH
3TOrO mpouecca (IpenoaBaTess U CTYACHTa), UMEIOIIas IeNbI0 JOCTHKEHHUE TUIAHUPYEMBbIX
pe3yIbTaTOB C MOMPABKOW HA MHAMBHyaIbHbIE OCOOCHHOCTH €r0 YUaCTHHKOB.
TexHOTOrMYHOCTh Y4eOHOT 0 MpoLIecca COCTOUT B TOM, YTOOBI ClieaTh y4eOHBIN mpo1ecc
MIOJTHOCTBIO YIPABJISIEMbIM.

OCHOBHBIMHU TIPU3HAKaMHU 00pa30BaTEIbHON TEXHOJIOTUU B €€ COBPEMEHHOM
MOHUMaHHH SIBJISIFOTCS:

— JIeTaJIbHOE ONMCaHue 00Pa30BaTEeNbHBIX LIEICH;

— MOATAITHOE ONKCaHKe (IPOSKTUPOBAHUE) CIIOCOOOB JOCTHKEHUS 3a/1aHHBIX
pe3yJIbTaTOB-UENEH;

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

— rapaHTUPOBAHHOCTH JIOCTUTAEMBIX PE3YJIbTATOB;

— BOCIIPOM3BOIMMOCTH 00pa30BaTEIHLHOTO MPOIIECCa BHE 3aBUCHMOCTH OT MacTepCTBa
IpenoaBaTels;

— ONTUMAJILHOCTB 3aTPAauYMBAEMBIX PECYPCOB H YCHIIUH.

Peanusanus KOMIETEHTHOCTHOTO MOX0/Ia MTPEIYCMaTPUBAET HCIIOJIb30BaHHE B
y4eOHOM Iporiecce aKTUBHBIX M MHTEPAKTUBHBIX ()OPM IPOBEICHUS 3aHATHI B COUCTAHUH C
BHEAYIUTOPHOU paboToii ¢ 1ebi0 (POPMHUPOBAHUS M PA3BUTHS MTPOPECCHOHATIBHBIX
HaBBIKOB.

TpanunmonHsie 00pa3oBaTeIbHBIE TEXHOJIOTUN OPUEHTHPYIOTCS HA OPTaHU3aIHI0
00pa3oBaTeNBHOrO MPOIIECca, IPEANOIATAONIYI0 IPSMYIO TPAHCIISAUIO 3HAHUH OT
IpenoaaBaTess K CTYACHTY (IIPEUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIILHO-
WILTFOCTPAaTHUBHBIX METOZOB 00yueHHs). YueOHas qesITeNbHOCTh CTYACHTa HOCUT B TAKHUX
YCIIOBUSIX, KaK MPaBUIIO, PEIPOIYKTUBHBIN XapakTep.

®opMbl y4eOHBIX 3aHIATHH C HCIIOIH30BAHUEM TPAJUIIMOHHBIX TEXHOIOTHIA:

WNudopmaninoHHas JIeKLus — MocIe10BaTeIbHOE U3JI0KEHNE MaTepHaa B
JUCLUUIUIMHAPHOM JIOTHKE, OCYLIECTBIIsIEMOE MPEUMYIIIECTBEHHO BEpOAIbHBIMU CPEICTBAMHU
(MOHOJIOT MpernoaBaTens).

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

6 YueOHO-MeTOUYEeCKOE 0O0ecTieYeHHe CAMOCTOATEIbHOM padoThl 00y4YaommXxcst

HpeI[CTaBJ'IeHO B IPUJIOKCHU U 1.

7 OueHO4YHbIE CPEICTBA ISl IPOBECHUS POMEKYTOYHOM aTTeCTAluN
[IpencraBieHsl B TPUIOKEHUU 2.

8 YueOHo-MeTOonn4ueckoe 1 uHpOpMAIMOHHOE O0ecnieYeHHe QU CUMILTHHBI

a) OcHoBHas JIuTeparypa:

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

0) JonosHuTebHas JUTEpaTypa:


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

1. Xumudeckasi KHHETHKA U aICOPOIIHSI : METO/I. yKa3aHUs JJIs CTYJCHTOB 10
mucturuae "®dusndeckas xumusa" / [3. B. doasauna, C. I1. Kimoukosckuii, H. FO.

CeunukoBa u jip.] ; MI'TVY. - Marauroropck : MI'TVY, 2013. - 1 31€KTpOH. OIT. 1UCK
(CD-ROM). - URL.: https://host.megaprolib.net/MP0109/Download/MObject/278 . - Teker :
JJIEKTPOHHBIN.

2.CseunukoBa H. 0. ®a3oBsie auarpammel : yaebHoe nocobue [ams By3os] / H. FO.
CseunukoBa, C. B. FOauna ; MarHuToropckuii rocyapCcTBEHHbIN TEXHUUECKUN
yauBepcuteT uM. . . Hocosa. - Marautoropck : 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.
- Tekcr : 371eKTPOHHBIH.

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

4. TToBepxHOCTHBIE sBJICHUS. Ancopouus : yaeoHoe mocoome / A. H. Cmupnos, H. 1O.
Ceeunnkona, 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) MeToanueckue yKazaHusi:

1. JTabopaTopHBIN TPAKTUKYM 110 (PU3HUYECKON XUMUH : YI€OHO-METOAMUECKOE
nocobue / A. H. Cmupnos, H. 0. Ceeunuk, C. B. IOnuna, 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 : 3MeKTPOHHBIH.

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 pacHpoCTpaHsieMOe 06eccpovHo
FAR Manager CBOOOZHO pacmpocTpaHsieMoe 6eccpouHO

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

Hassanue kypca Cchlnka
?JEKTPOHHHG pecypesl Gubmmorexs MITY 1. https://host.megaprolib.net/MP0109/Web
denepanbHOE TOCYIAPCTBEHHOE OFOKETHOE
yupexnenue «DenaepanbHblii UHCTUTYT URL: http://www..fips.ru/

HpOMLIH.IJ'IGHHOfI COOCTBEHHOCTH»

HanmonansHas MHGOpMaMOHHO-aHATUTHYECKAST
cucteMa — Poccuiickuil MHIEKC HAay4HOTO
UTUPOBAHUS

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

9 MaTepuajbHO-TeXHHYeCKOe o0ecneyeHue JUCHUILIMHBI (MOYJIs1)

MaTepI/IaJILHO-TCXHI/I‘lCCKOC obecrneucHue JUCHUIIIIMHBI 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
http://www1.fips.ru/
https://elibrary.ru/project_risc.asp

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

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

- CIICIUATM3UPOBAHHON MEOEIIBIO.

2. YyeOHas ayIuTOpHs JJIs IPOBEJACHUS J1JA00OPaTOPHBIX 3aHATHH «JlabopaTopus
(bU3HYECKON XUMHUN» OCHAIIIEHA JIA0OPATOPHBIM 000PYI0BAHUEM:

- n1aboparopHoe 000pyI0BaHKEe (YCTAHOBKA IS ONPE/ICIICHUE HHTETPATbHOM TEIIOTHI
PacTBOPEHUS COJIM; YCTAHOBKA JIJIS ONpeIeicHUS K03 UIMeHTa pacipeIecHus ),

- CIICIUATM3UPOBAHHON MEOEIIBIO.

3. YueOHas ayquTOPHS JIJIS TPYIIIOBBIX M MHIUBUAYATbHBIX KOHCYJIBTAIIUH,
TEKYIIIEr0 KOHTPOJIS ¥ MPOMEKYTOYHOM aTTeCTAIllMH OCHAIICHA:

- KOMIIbIOTEpHOM TexHuKo# ¢ maketom MS Office, ¢ moakmoyeHnem K cetu
«MIHTEepHET» M ¢ JOCTYIIOM B JICKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTEIBHYIO CPEy
YHUBEPCUTETA,;

- CIICIUATM3UPOBAHHOM MEOEIIBIO.

4. TTomeleHre AJIs CAaMOCTOSTEIIBHON pabOThI OCHAIIIECHO:

- KOMIIbIOTEPHOI TexHuKO# ¢ maketom MS Office, ¢ moakmoyeHnem Kk cetu
«MIHTEpHET» | C IOCTYIIOM B 3JICKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIBHYIO CPEILy
YHUBEPCUTETA,

- CIICIUATM3UPOBAHHOM MEOEIIBIO.

5. IlomereHue it XpaHEHUs ¥ MPOGUITAKTUYECKOTO 00CITY)KUBAHHSI YUeOHOTO
000pyI0BaHUs OCHAIICHO:

- CHICIMATM3UPOBAHHON MEOEIIBbIO: CTEILIAKAMHU JIJIsl XpaHEHHsI y4eOHOTO
o0opynoBaHus;

-MHCTPYMEHTAMH JJIsi PEMOHTa y4eOHOro 000py/I0BaHUS;

- mKadamu JJ1s XpaHeHUs! y4eOHO-METOIMYCCKOMN 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
cels1 crieyronye 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 nabopamopnuvix paoom

1. OmpeneneHue HHTErpaIbHON TEIUIOTHI PACTBOPEHUS COJIU

2. V3yuenue paBHOBECHs peakIMK B3aMMOAECHCTBHSI TBEPOTO yIJIepoa ¢ €ro TMOKCHI0M

3. TpeTuit KOMIIOHEHT B IBYXCJIOWHOM KUKOCTH

4. TloctpoeHue quarpaMMbl COCTOSIHUS ABYXKOMIIOHEHTHOM CUCTEMBI C 3BTEKTHUECKUM
IpeBpalleHUEM

JOMAIIHEE PACUHETHO-TPA®UYECKOE 3AJIAHUE Nel
«TepMoauHaAMU4YeCKNH aHAJIN3 XUMHUYECKUX PeaKkuuiin»

HccaenoBanue 1

Jnst peakiiuy BBIIOJHUTD CJIETYIOLIEE:
1.1.CocTaBuTh ypaBHEHHE 3aBUCHMOCTH OT TEMIEPaTypbl BEIUYHHBI TETIOBOTO dpdexra AH =
f(T) u u3menenus suTponuu AS°; = f(T).
1.2.Beraucnuts BenmuuuHbl  ACp, aH%: | AS°%;, aG°r m InK, npm Heckompkux Temmeparypax,
3HAYEHHsI KOTOPBIX 33/Ial0TCS TEMITEPaTypHBIM HHTEPBAJIOM U IIarom temmeparyp. [loxydeHHbie
3HAYEHUS HCIIOJIL3YIOTCS TIpH ocTpoeHnn rpadukoB B koopanHaTax ACp—T; aH: —T; AS% —T;
AG®: —Tu InK, — UT.
1.3.ITonw3ysce rpadukom InK;, — 1/T , BeiBecTH npubnmkeHHoe ypasHenue Buaa InKp, = A/T + B,
rne A, B — mocTosHHEBIE.

Hccaenosanue 2

2.1. Ucnonw3ys npasuio a3 ['nb6ca, 115 paccMaTpruBaeMoi CUCTEMBI ONPEAETUTh KOJIHMYECTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTENEeHEH CBOOO/IbI.

2.2. OnpenenuTs BO3MOKHOE HAIPABJICHUE ITPOTEKaHUS MCCIIEyEMON PeakllMi U paBHOBECHBIN
coctaB Ta3oBoil (as3sl mpu naBienuu (klla) m temmeparype (K). Ilpu pemenun 3anaum
UCIIOJIb30BaTh BBIBEJIEHHOE B HcciefoBaHuU | smmupudeckoe ypaBHeHue InKpy=A/T+B wu
JTaHHbIe 00 UCXOTHOM COCTaBe ra3oBoil (a3sl

2.3. YCTaHOBHUTH HaIlpaBJIEHUE CMEIIECHUSI COCTOSIHUS PAaBHOBECHS PACCMaTPUBAEMOM CHCTEMBI
pU:

a) yBEJIMUEHUU J1aBJIeHUs (MIOCTOSIHHAS TEMIIEPATypa);

0) yBeIMUEHUH TeMIIepaTypbl (IOCTOSIHHOE JJaBJICHUE).

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 NpeBpaiieHuii. 3akoH ['ecca. Pacuers! mo 3akony I'ecca.
BnusiHue Temneparypsl Ha TEI0BOM 3¢ deKT.

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'enbmronpua Kak KpUTEpPHUH, ONpEAEISAIOIINE
HaIpPAaBJICHUE U NPEAEI IPOTEKAaHUS IIPOLIECCOB B HEU30JIMPOBAHHBIX CUCTEMAX.

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

dazoBoe paBHOBECHE B OJIHOKOMIIOHEHTHBIX CUCTEMAX. VYpaBHeHue
Knay3uyca-Kianeitpona, pacueTsl OCHOBaHHBIE HA ’TOM YPaBHEHHE.

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

Buael koHCTaHT paBHOBeCHs. PaBHOBECHS B FETEPOIr€HHBIX CUCTEMAX.

Bnusinue temniepaTypbl 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.

[TpaBuino Jle-1llaresnbe, ero mpakTUHYECKOEe NPUMEHEHUE. BiausHue naBiieHus Ha MOJIOKEHUE
paBHOBecusl. PeanbHble ra3pl. OnucaHue peanbHbIX Ta30B C UCIOJIB30BAHUEM BHPHUAIbHbBIX
ypaBHeHui. Temmneparypa boiuis. Cwbicn BHUpHATIbHBIX KO3((UIMEHTOB. YpaBHEHUE
Ban-nep-Baanbca. Dddexr Jxoyns — Tomncona. Temmneparypa unepcuu. CkuxeHue
ra3os.

Onpenenenne noHATHS “pacTBOp”’. CrOCOOBI BEIPAXKEHUS COCTaBa PACTBOPOB.

Brausinue pa3nuuHbIX GakTOpOB Ha PaCTBOPUMOCTD.

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

3axonbl Payns u I'enpu. [lapuunansabie MOIIpHBIE BETMUMHBI, UX ONPEIEICHUE.

CpolicTBa pa30aBiICHHBIX PacTBOPOB HE 3JIEKTPOJNIUTOB. [laBieHue mapa HaJ pacTBOPOM,
TEMIIEpPAaTypa KUIIEHUA U 3aMep3aHusi. OCHOBHBIE TOHATHS XUMUYECKOW KMHETUKH.
Crioco0b! onpezieNieHus CKOpPOCTH peakiui. PopMaibHas KUHETHKA TOMOTEHHBIX PEaKIMM.
3akoH aeWcTByrommx macc. I[lopsaku peakuuil U MX MOJEKYyJIsIpHOCTh. Peakiuu nepsoro,
BTOPOTO U N-TO NMOPsAKOB. KMHeTHueckne ypaBHEHUS sl pEaKIMi pa3IMYHBIX MOPSAKOB.
[Tepuon nmonynpeBpaiienus. KoHcTaHTa CKOpOCTH pEakIMM, €€ CBOICTBa, Pa3MEPHOCTH U
onpezeneHus. MeToabl oOmpeaeneHus Mopsiaka peakuuu. lloBepXHOCTHOE HaTSKEHHE,
METO/IbI €r0 U3MEpEeHUs. AJICOPOIHS, OCHOBHBIE TIOJIOKEHUS U YPAaBHEHUSI aJICOPOIIHH.



IIpuaoxenne 2

OueHovHbIe CpeACTBA /1JIs1 MPOBeAeHHs POMEKYTOUYHON aTTeCTAlNU

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! TernoBbix 3¢ dektoB no 3akony Kupxroda.

BTopoli 3aKk0H TEpMOJIMHAMUKH.

Tepmonunamuyeckue (QyHKIWMM, XUMHYECKUHA TOTEHIMANT, OOIIME  YCIOBHS
paBHOBecHsl cucTteM. DHeprusi [mbb6ca m sHeprus ['eapbMmronblia Kak KpUTEpHH,
ONPEEIAIONINE HAIIPABICHUE U MPEE IPOTEKAHNS IIPOLECCOB B HEN30JUPOBAHHBIX
CUCTEMAX.

[lonsTre o ¢pa3oBOM paBHOBECHM, OCHOBHBIE ONpeeseHNs (a30BOr0 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 peakuuii B 3aKpBITBIX CHCTEMax. YpaBHEHHE M30TEPMbl XUMUUECKOU
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 nousTHS “pacTBOp”’. CrIOCOOBI BBIPAKEHHS 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. [lapunansHbie MOJISpHBIE BETUYUHBI, UX OIPE/ICIICHHE.

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 W3MEHEHHME HHTPONMUHM IpH mepexone | Mois a3zoTa M3 COCTOSHUS,
COOTBETCTBYIOLLIETO ~ HOPMAJIbHBIM  YCJIOBHSM, B  COCTOSIHME, COOTBETCTBYIOIIEE
cTaHmapTHeIM ycnoBusM, ecnu Cp = 7/2 R. Oxapakrepusyiite crnocoObl mepenadyu
B3aWMHOTO BJIMSIHUSI aTOMOB B OPTaHUYECKUX MOJIEKYJIaX.

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 amMmmuaka npotekaeT peakius: 3Har) + Nory = 2NH3(r. [Tpu 298 K mis 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 TEMIEPATYPHI.

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 BBITIOJHUTD 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
3HAaHUSMM, YMEHUSMH, IPUMEHSIET UX B CUTYallUsIX MOBBILICHHOMN CI0KHOCTH.

— Ha OICHKY «xopomo» (4 Oamia) — oOydJaromuics JEMOHCTPHPYET CPEAHHA YPOBCHB
c(OPMHUPOBAHHOCTH KOMIICTCHIIMH: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JOIMYCKalOTCS
HE3HAYUTEINIbHBIC ONIMOKU, HETOYHOCTH, 3aTPYTHCHHS IPU aHAJTUTUICCKHUX OTIepaIHsIX, IEPSHOCE
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 OTCYTCTBUE OTIENbHBIX 3HAHWW, YMEHM, HABBIKOB, OOydYaroIIUNCs
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 CYIIECTBEeHHbIE OIIMOKH, HE MOXKET MOKa3aTh
WHTEJUICKTyaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 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.



