MHUHUCTEPCTBO HAYKHW M BBICIIET'O OBPA3OBAHMA
POCCHHCKOHW ®EJEPALIMHA

MenepanbHOe rOCyIapcTBeHHOE OI0KETHOE 00pa3oBaTeIbHOE YUpekIeHHe
BbICIIEr0 0Opa3oBaHusa

«MarauToropcKHii rocy 1apcTBEHHBLI TEXHHYECKHH YHHBEPCHTEL

Hocosa»

NG 04022025 =

PABOYAS TPOT'PAMMA JUCHHUITJIMHBI (MOY JIST)

OH3HYECKAA XHUMHA

Harmpasnenne moAroToBKH (CMEHAIBHOCTE)
21.05.04 T'opnoe npeno

HamnpasnenHocTs (npoduas/criennany3anis) 1porpamMmal
O06oraieHue NnoJe3HbIX HCKOTIaeMBIX

Ypoaeﬂb BBICIICTO oﬁpaaoxaa}{m{ - CHHCHHAIHTET

dopma obyueHus
3a04Has

Muctutyt/ gaxynpreT MHCTHTYT METALITypriH, MallHHOCTPOSHHS H MaTepHanoodpaboTKy
Kadenpa MeTannyprun 4 XMUMHYECKHX TEXHOJIOr Ui

Kype -+

MarsHuToropck
2025 ron



Pa6ouas mporpamma coctasnena Ha ocaose @I'OC BO - cieunanuret no
crietmanbroctu 21.05.04 Toproe aeno (mpukas MuHoOprayku Poccun ot 12.08.2020 . Ne
987)

Pabouas mporpaMma paccMoTpeHa H ofobpeHa Ha 3aceJaHnH kadenpsl
MeTaunyprui i XHMHYECKHX TEXHOJIOrHH 7)
29.01.2025, npotokon Ne 5 { /
F

r[’
/

3as. kadeapoi C { e~ A.C.XapueHko

PaGouast iporpaMMa on00peHa Metondeckoii komuceneldh  MMMuM

04.02.2025 r. nporokon Ne 4 A e
- R /"'
Ilpencenarens s A.C. CaBuHoB
CornacoBaHo:
3as. xadeapoii ['eonornu, MapKiueiiepckoro aena u oboraleHus noyNe3Hbx
HCKOMAaeMbIX =7
=
Dl =" 2 HA. I'puinH
=

Paboyast mporpaMma cocraBiieHa:

P .
npotdeccop kapeapst MuXT, a-p Qu3.-MaT. HAYK = {’X 2 A.H. Cmupuos

Penensent:
3as. kagenpoit TuIC, kan. TeXH. HAYK Hemmnopenxko E.I'.

"




JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceannu Kageapsl MeTalTypruu U XUMHYECKUX TEXHOJIOTHI

[Iporokonm ot 20 . Ne

3aB. kadenpoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmzanuu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalmypruu U XUMHYECKUX TEXHOJIOTHI

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

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena i peanusanuu B 2028 - 2029
y4eOHOM oy Ha 3aceaHuu Kageapsl MeTamTypriuu U XUMHUECKUX TEXHOJIOTUH

[Iporokon ot 20 . Ne

3aB. kadenpoit A.C.?apqemco

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM oy Ha 3aceAaHuu Kageapsl MeTaunypruu U XMMHYECKUX TeXHOJIOTUN

IIporokomor 20 . Ne
3aB. kadeapoii A.C. XapueHko

Pabouas nporpamMma nepecMoTpeHa, o0CcykaeHa u ogoopena s peanusaruu B 2030 - 2031
y4ueOHOM roJly Ha 3acejaHuu kadeapbl MeTamuyprui 1 XUuMHYECKUX TEXHOJIOTHH

[Iporokom ot 20 . Ne

3aB. xadenpoit A.C. YapquKO

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2031 - 2032
y4eOHOM TOJTy Ha 3acefaHnu Kageapsl MeTamTypriuu U XUMHUECKUX TEXHOJIOTUH

IIporokom ot 20 . Ne

3aB. xadenpoii A.C. iapquKO

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa u 0100pena s peanuzanuu B 2032 - 2033
yueOHOM roJly Ha 3acejaHuu kKadeapbl MeTamyprui 1 XUMUYECKHX TEXHOJIOTUN

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




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[{enbto 0cBOEHUS NUCHUIUTHHBI «DU3NYECKask XUMUSD SIBISIETCA:

JOCTHKEHHE BO3MOXHOCTH OIKCHIBATh BPEMEHHOM X0/I XUMUYECKUX (PU3UKO-
XMMHUYECKHX MPOIECCOB HA OCHOBE UCXO/IHBIX CBOMCTB CUCTEM U BEIIECTB UX
COCTaBJISIOUINX, a TAK)KE KOHEUHBIN Pe3yIbTaT COOTBETCTBYIOIIUX IPOIECCOB.

2 MecTo JUCUMILIMHBI (MOIYJIsS]) B CTPYKTYpe 00pa30oBaTeibHOI MPOrpaMMbl

Juctummaa Ousndeckast XUMUST BXOAUT B 00s13aTENIbHYIO YacTh y4eOHOTO TUTaHa
00pa3zoBaTeNbHON MPOTPAMMBI.

JIist u3ydeHwus! TUCIUTUTMHBI HEOOXOTMMBI 3HAHUS (YMEHUS, BIAICHHS),
c(hOpMHUPOBAaHHBIC B PE3YNIbTaTE U3YUCHUS TUCIUILIAH/ TPAKTHK:

dusnka

XuMus

3uanus (yMEHUs, BJIa/ICHNUs ), IOTYYCHHbIE IPU U3yYEHUU JaHHOM ITUCIUTUINHBI
OyayT HEOOXOAMMBI AJI U3YUYECHUS JUCIUILTNH/TIPAKTHK:

DoTanMoOHHBIN METO 000OraIeHUs

MarHuTHbIC B 3JICKTPUICCKHIE METO/Ibl 000TAIICHHS

[Ipou3BoaCTBEHHAS - HAYYHO-UCCIEI0BATENbCKas paboTa

BelnonHenue, moAroToBka K NpoLe ype 3alluThl U 3a1UTa BBITYCKHOMN
KBaTM(UKAITMOHHON PabOThI

3 Komnerennun ody4uaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHHUILNIMHBI (MOYJIS1) M IJIAHMPYEMble pe3yJIbTaThl 00y4eHHs

B pe3ynbrate ocBOeHUS TUCHMITIMHBI (MOys) «Duznueckas XuMus»
o0yyaromuiics 10JKeH o0s1afaTh CIEAYIOIMMI KOMIIETEHIMSMU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKCHUS KOMIICTCHIIN

OIIK-18 CriocobeH yyacTBOBaTh B UCCIIEAOBAHUAX 0O0BEKTOB MPO(PECCHOHANBHOM
JESITEIBHOCTH U UX CTPYKTYPHBIX 2JIEMEHTOB

OIIK-18.1 OcymiecTBiIsIeT CUCTeMaTH3alluI0 HCXOIHBIX TaHHBIX 00 00bEKTe
VICCJIEJOBAHMSI

OIIK-18.2 Hcrnonb3yeT METOINYECKUE OCHOBBI BBIIIOJIHEHUS HAYYHBIX
UCCIICIOBaHUN U 00pabOTKH UX PE3yIbTATOB




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

OO6mias TpyA0EMKOCTh AUCIUIUIMHBI COCTABIISIET 3 3a4eTHbIX eauHul] 108 akaja. yacoB, B TOM

HHUCJIIC:

— KOHTaKkTHast pabota — 8,7 akaJl. 4acoB:
— ayIuTOpHas — § akaJl. 4acos;
— BHeayauTopHas — 0,7 akaj. 4acos;

— camocTosTenbHas padora — 95,4 akaj. 4acos;

— B popme npakTudeckoil moarotoBku — 0 akai. yac;

— MOJTrOTOBKA K 3auéty — 3,9 akaj. yac
®dopma arrecTalyu - 3a4eT

AynutopHast % o
KOHTakTHas paboTa E = dopma TeKyIero
Pasien/ Tema 9 (B akaj. yacax) g E‘ Bun § KOHTPOJISI Ko
> 3 © | caMoCTOATENbHON |  yCIIeBaeéMOCTH H
JTUCLUTUTAHBI 2 £ o . | xommerenyu
g g paboThI TIPOMEKYTOYHOM
Tek. mal. | mpaxT. s aTTeCTaluu
3aH. 3aH. | O &
1.
[Moaroroska k
1.1 [lpeamer u MeTOABI, nabopaTopHo-
MIOHATHS U 331241 MPAKTUYECKOMY
(huznyUecKoi XUMHUH 0.5 4 15.7 3aHaTHIO Nel, Hagggj;(])\i}llaﬂ OIIK-18.1,
Xumugeckast ’ ’ pabota ¢ pabota 21, OIIK-18.2
YCTHBIH ONpPOC
TEPMOJNHAMHUKA. 3aKOHBI oubnnorpaguuec
TEePMOANHAMUKH. KAM
MarepHuaiaMu
Pa6ora ¢
1.2 Xumuueckoe u (azoBoe 15 20 oubnnorpaguuec VerHaiit ompoc OIIK-18.1,
paBHOBecHe KM OIIK-18.2
4 MarepHuaiaMu
Ppabora c
1.3 TepmonuHaMuueckas 0.5 20 onbnmorpadmyec Vermbiii onpoc OIIK-18.1,
TEOpHs PACTBOPOB KHM OIIK-18.2
MarepuaiaMu
Pabora ¢
JlaGoparopHas
oubnmorpaguuec
pabota Ne3,
1.4 TloBepXxHOCTHBIE KHM N OIIK-18.1,
1,5 39,7 YCTHBIH orpoc,
SIBIICHUS MaTepHaIamy, OIIK-18.2
caaua PI'P Nel
BbinonHeHue PI'P CACODGIISY
Nel «AncopOmmsh»y AcopoLt
HWroro no pazneny 4 4 95,4
Hroro 3a cemectp 4 4 95,4 3a4éT
Hroro no nucuumuinHe 4 4 95,4 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

OO6pa3zoBarenbHbIe TEXHOJIOTHH — 3TO LEJIOCTHASI MOZEIh 00pa30BaTEeIbHOTO
nporecca, CU-CTEMHO OTPEACISIIONIAsi CTPYKTYPY U COJEpKAHUE ACATEIbHOCTH 00enX
CTOPOH 3TOT0 Mpo-1Liecca (penogaBaresst U CTYACHTA), UMEIOIAs IEIbI0 TOCTUKECHNE
IUTAHUPYEMBIX PE3YJIbTa-TOB C MOMPABKOI Ha MHIUBUAYaIbHbIE OCOOCHHOCTH €ro
YYaCTHUKOB. Te€XHOJIOTHYHOCTH y4eOHOTO MPOIECca COCTOUT B TOM, YTOOBI CIIeNaTh
y4eOHBIH MPOIECC TOTHOCTHIO YIPABISI-EMBIM.

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

— JIeTaJIbHOE ONKCaHue 00Pa30BaTEeNbHBIX LIEICH;

— MOATAITHOE ONKCaHKe (POSKTUPOBAHUE) CIIOCOOOB JOCTIKEHUS 3a1laHHBIX
pe3yJIbTaTOB-UENEN;

— MCIIOJIb30BaHNE 00PATHOW CBSI3U C LIEIHI0 KOPPEKTUPOBKU 00Pa30BATEIHLHOTO
nporiecca;

— rapaHTUPOBAHHOCTH JIOCTUTAEMBIX PE3YJIbTATOB;

— BOCIIPOM3BOIMMOCTH 00pa30BaTEIBHOTO MPOIIECCa BHE 3aBUCHMOCTH OT MacTepCTBa
IpenoaBaTes;

— ONTUMAJILHOCTB 3aTPAauMBAEMBIX PECYPCOB H YCHIIUH.

Peanusanus KOMIETEHTHOCTHOTO MOX0/Ia MIPEIYCMaTPUBAET HCIIOJIb30BaHHE B
y4eOHOM Iporecce aKTUBHBIX M HMHTEPAKTUBHBIX ()OPM IPOBEACHUS 3aHATHI B COUCTAHUH C
BHEAYIUTOPHOU paboToii C 1enbi0 (POPMHUPOBAHUS M PA3BUTHS TPOPECCHOHATIBHBIX HABBIKOB
TpanunmonHsie 00pa3oBaTeIbHBIC TEXHOJIOTUH OPHEHTHPYIOTCS Ha OpraHU3alnio 00pa3oBa-
TEJIHOTO MPOIIecca, IPEAIOIararonlyto IPsMYI0 TPAHCISALUIO 3HAHUH OT MPeroiaBaTesis K
CTYZAEHTY (IPEeUMYIIECTBEHHO Ha OCHOBE O0OBSCHUTEIbHO-MIUTIOCTPATUBHBIX METOJIOB
o0y4eHus). YdueOHast 1esITeIbHOCTh CTYJJeHTa HOCUT B TAKUX YCIOBHUSX, KaK MPaBUIIO,
PENpOayKTUBHBINA XapakTep.

@DopMbl YUeOHBIX 3aHATHH € UCIIOIB30BAHUEM TPAJUIIMOHHBIX TEXHOIOTHHA:

WNudopmaninoHHas JIeKLus — Mocae10BaTelbHOE N3NI0KEHNE MaTepHaa B
JUCLUUIUIMHAPHOM JIOTHKE, OCYLIECTBIIsIEMOE MPEUMYIIIECTBEHHO BepOaTbHBIMU CPEICTBAMU
(MOHOJIOT MpernoiaBaTens).

JlaGopatopHas paboTa — opranusanus yueOHoi paboThl ¢ pealbHbBIMU
MaTepHabHBIMU M HH(POPMALIMOHHBIMH 00BEKTaMH, SKCIIEpUMEHTalIbHast paboTa ¢
aHAJIOTOBBIMH MOJIEJISIMU PEaTbHbIX 00BEKTOB.

6 YueOHO-MeTOUYECKOE 00ecTieyeHHe CAMOCTOATEIbHOM PadoThl 00yUaroIHXCsl

HpCI[CTaBJ'ICHO B IPUJIOKCHHU U 1.

7 OueHO4YHbIE CPeICTBA ISl IPOBEACHUS POMEKYTOYHOM aTTeCTAllul
[IpencraBieHbl B TPUIIOKEHUH 2.

8 YueOHo-MeTonn4ueckoe n uHpoOpMaAIMOHHOE 00ecnieYeHHe U CUMILTHHBI

a) OcHoBHas JIuTeparypa:
1. bokmrreiin, b. C. ®usnyeckas XxuMusi: TepMOAMHAMUKA U KHHETUKA : y4eOHOE
nocobue / b. C. Bokmrelin, M. U. Mennenes, 10. B. IToxsucueB. — Mocksa : MUCHUC,
2012. — 258 ¢. — ISBN 978-5-87623-619-7. — TekcT : 3neKTpOHHBIH // JIaHb : 3JIEKTPOHHO
-oubmumoteunas cucrema. — URL: https://e.lanbook.com/book/47443
2. Mopauesckuii, A. I'. ®uzndeckas Xxumus. [ eTeporeHHble CUCTEMBI : yuyeOHoe
nocobue / A. I'. Mopauesckuii, E. I'. ®upcoBa. — 2-¢ u3z., crep. — Cankr-IletepOypr :
Jlanb, 2022. — 192 ¢. — ISBN 978-5-8114-1859-6. — Tekcr : anexTpoHHbIi // JIaHs :



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

3JIeKTpOHHO-O0ubmoTeynas cucrema. — URL: https://e.lanbook.com/book/213284

3. Mopauesckuii, A. I'. ®uznueckas xumusi. [IoBepXHOCTHBIE SIBJICHUS U AUCIIEPCHBIE
cuctemsl : yaebHnoe mocobue / A. I'. MopaueBckuid. — 2-e u3j., crep. — Cankr-IletepOypr :
Jlanb, 2022. — 160 c. — ISBN 978-5-8114-1857-2. — Tekcr : anekTpoHHsbIii // JIans :
ANIEKTPOHHO-O0nbmoTeunas cucrema. — URL: https://e.lanbook.com/book/212024

0) JonosHuTebHAS JJUTEpaATYypA:
1. SxoBneBa, A. A. Ousnueckas XUMHUS IS METAJUTYproB : ydeOHoe mocobue / A. A.
Sxosnea, B. I'. Cobonesa, E. I'. ®unaroBa. — Upkyrck : UPHUTY, 2019. — 132 ¢. —
ISBN 978-5-8038-1398-9. — TekcT : anexkTpoHHbIH // JIaHb : 31eKTpOHHO-OnbInoTeyHas
cucrema. — URL: https://e.lanbook.com/book/217085
2. TepMoarHaMyKa HEPaBHOBECHBIX MPOLIECCOB : yueOHoe mocodue / b. C.
Bboxmrreiin, A. JI. Ileremun, 10. B. IloxBucues, E. A. HoBukoBa. — Mocksa : MUCHUC,
2023. — 95 c. — ISBN 978-5-907560-87-1. — Tekcr : anekTpoHHbIH // JIaHb : 2IeKTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/395672
3. Hionbauna, 3. B. [loBepXHOCTHBIE SIBJICHHS U JUCTIEPCHBIE CUCTEMBI : y4eOHOE
nocobue / O. B. {ronpnuna, C. I1. Kioukockuii ; MI'TVY. - 2-¢ 3. - MarHuToropcek :
MI'TY, 2014. - 86 c. : uxn., Tabmn., rpad. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/64 1

B) MeToauyecKkue yKa3aHus:
1. HMionpauna, 3. B. ®usnueckas xumus. Pazgen: @a3oBsie paBHOBeCHS : yueOHOE
nocobue / D. B. [Tronpauna, A. 0. Muxkos. - Maraurtoropck : MI'TY, 2012. - 1 snekTpoH.
ont. nuck (CD-ROM). - 3ara. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0O109/Download/MObject/50
2. [lapos, A. B. JlabopaTopHbIil IPakTUKYM 1O (PU3NUECKON XUMHUH : yueOHOe
nocobue / A. B. llapos, O. B. ®unucrees, /1. A. Capun. — Kypran : KI'Y, 2020. — 83 c.
— ISBN 978-5-4217-0591-8. — TekcT : anekTpoHHbIH // JlaHb : 31eKTpOHHO-OnOInoTeuHas
cucrema. — URL: https://e.lanbook.com/book/300338
3. XKykoga, 1. FO. JIabopaTopHbIil pakTUKYM MO GU3NYECKON XUMHH : ydeOHOe
nocobue / U. FO. Kykosa, B. 1. Mumypos. — Pocto-Ha-Jlony : Houckoit I'TY, 2018. —
64 c. — ISBN 978-5-7890-1455-4. — TexkcT : 31eKTpOHHBIH // JIaHb : 371€KTPOHHO-
6ubmmoreunas cucrema. — URL: https://e.lanbook.com/book/238091

r) [IlporpammHuoe odecnieuenne u MHTEepHeT-pecypcehl:

IIporpammHuoe obecnieuenune

HaunmenoBauue

1o Ne norosopa Cpoxk nelicTBUS JTMLIEH3UH

7Zip cB00OIHO pacnpocTpansemoe [10 0eccpovHO

IIpodeccnonanbHblie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

Haspanue kypca CchlIKa

®denepalibHOE TOCYIAPCTBEHHOE OI0/IKETHOE
yupexaeHue «DeaepanbHblii HHCTUTYT
MIPOMBINIJICHHONW COOCTBEHHOCTH»

http://www1.fips.ru/

HanmonansHas uHGOpMaIMOHHO-aHATUTUIECKAST
cucrema — Pocculickuii HHAEKC HAyYHOTO LIMTUPOBAHUS
(PHHIT)

https://elibrary.ru/project_risc
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9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJIs1)

MartepuanbHO-TEXHUUECKOE 00eCTIEUEHNE TUCLUIUIMHBI BKIIOYAET:

1. YueOHnast ayuTopus Ajs MPOBEACHUS 3aHATHI JEKIIMOHHOTO THIIa OCHAIIICHA!

- TEXHUYECKUMHU CPEJICTBAMU O0yUYEHUS, CIY>KAIIUMHU JIJIs IPEACTaBICHUST yueOHOU
uHpopManuy 60JIbIION ayAUTOPUN: MYJIBTUMEINIHBIMU CPECTBA XPAHEHUS, IEpeIaun U
npeacraBieHus yueOHoi nadopmanmu;

- CIIEUAIU3UPOBAHHON MeOeIbIO.

2. YyeOHas ayquTopus JJisl IpOBEACHHs TabOpaTopHbIX 3aHATHH «JlabopaTopus
(bu3HUECKO XUMUW) OCHAIIIEHA JIA0OPATOPHBIM 000PYAOBAHUEM:

- YCTaHOBKa JUIsl ONIPEJIEIIEHUE NHTETPAJIbHOM TEIJIOThI pACTBOPEHUS COJIM;

-010peTKH 1 1abopaTopHas MOCy1a JJIsl IPUTOTOBJICHUS! PACTBOPOB ISt
naboparopHoit «TpeTnii KOMIIOHEHT B IBYXCIIOWHOM KUIAKOCTIY;,

- YCTaHOBKa JUIsl ONIPEIEICHNs aJIcCOPOLIMY HA TPAHUIIE KUIKOCTb — I'a3.

3. YueOHas ayquTOpHs IS TPYIIIOBBIX ¥ HHIUBUIYATBHBIX KOHCYIIBTAIINH,
TEKYIET0 KOHTPOJIS ¥ IPOMEKYTOYHOM aTTECTAllMU OCHAILCHA:

- KOMITBIOTepHOU TeXHHUKOH ¢ makeToM MS Office, ¢ mogkiIoYeHneM K cetn
«HTEepHET» U € JOCTYNOM B IEKTPOHHYIO HH(OPMALIOHHO-00pa30BaTEIbHYIO CPELY
YHHBEPCHUTETA;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

4. IlomemieHue Jy1si CaMOCTOSATENIbHON PaboThI OCHAIIEHO:

- KOMITBIOTepHOM TeXHHUKOU ¢ makeToM MS Office, ¢ mogkimoYeHneM K cetu
«IHTEepHET» U € JOCTYNOM B AJIEKTPOHHYIO HH(OPMALIOHHO-00pa30BaTEIbHYIO CPELY
YHHUBEPCHUTETA;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

6. [Tomernenue a1 xpaHeHUs! ¥ MPOGUIAKTHIECKOTO OOCTYKUBAHHS y4eOHOTO
000pyI0BaHUsI OCHAIIICHO:

- CIIEMAIM3UPOBAHHON MEOEIbI0: CTeIaXaMHu JIJIsl XpaHEeHHs y4eOHOTro
o0opyI0BaHUS;

-MHCTPYMEHTaMH JIJIsl pEMOHTa y4eOHOro 000pyJ0BaHUS.


https://dlib.eastview.com/

IIpuiaoxkenue 1
6 YueOHO-MeETOaHMUECKOEe oO0ecnmedyeHHe CaMOCTOATEJbHOH PadoThI
0O0yUaroIXCA

Ilepeyenns 1abopaTopHbIX padoT:

1. OnpegeneHue MHTErpasbHOM TENNOTbl PACTBOPEHMUS COMM
2. TpeTnit KOMMNOHEHT B ABYXC/IOMHOM }KUAKOCTU

NHANBUAYAJIBHOE PACYUETHO-TPA®UYECKOE 3AJIAHUE Nel
«TepMoarHAMUYECKUH aHAJINU3 XUMHYECKUX PeaKIuii»

Uccnenosanue 1
Jnst peakiiuy BBIIOJHUTD CIIETYIOLIEE:
1.1.CocTaBuTh ypaBHEHHE 3aBUCUMOCTU OT TeMIEpaTyphl BEIMYUHBI TEII0BOrO dhdexra \H® =
f(T) u usmenenust suTponuu AS° = f(T).
1.2.Boruncauts BenuuuHbl Cp, sAH®:  aS°%, aAG° u InK, mpu Heckonpkux Temmeparypax,
3HAUEHUS KOTOPBIX 33AI0TCSl TEMIICPATyPHBIM HHTEPBAJIOM U IIarom temrieparyp. [lonmydeHabie
3HAYEHUS UCTIOIB3YIOTCS Ipu nocTpoeHnu rpagukoB B koopauHatax Cp — T; AH®, — T; AS°, — T;
AG®% —Tu InK, - 1/T.
1.3.ITomb3ysce rpaduxom InK, — 1/T , BeiBecTH npubimxenHoe ypapHeHue suja InK, = A/T + B,
rae A, B — nmoctosiHHBIE.

HUccnenosanue 2

2.1. Ucnonw3ys npasuio ¢a3 ['ub6ca, 1 paccMaTpuBaeMoOl CUCTEMBI OIPEAEIUTh KOJINYECTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB M YHUCIIO CTETICHEW CBOOO/IBI.

2.2. Onpenenutb BO3MOKHOE HAIPABIECHUE ITPOTEKAHUS UCCIEAYEMON PEaKIIMM U PAaBHOBECHBII
coctaB razoBoil (a3l npu pgasnenun (klla) u temmneparype (K). Ilpu pemenun 3amauum
HCIIOJIb30BaTh BBIBEJICHHOE B HccinenoBaHuu 1 smmupudeckoe ypasHenue InK,=A/T+B u
JIAaHHBIE 00 UCXOJIHOM COCTaBE ra30Boi (pa3bl

2.3. YCTaHOBUTbH HAIIPaBICHHE CMEILLIEHUS COCTOSHUS PAaBHOBECHUS PAaCCMATPUBAEMOM CHCTEMBI
pu:

a) YBEJTMUYEHUH JIaBJIeHUs (IOCTOSIHHAS TEMIIepaTypa);

0) yBeJIMUEHUH TEMIIEpaTyphl (IIOCTOSIHHOE J1aBJICHUE).

Cnucok 6onpocog 011 npogedenus IK3amena

—

OCHOBHBIE TTOHSITHSA TEPMOIAUHAMUKH.

2. Tlepssblit 3akoH TepmMoauHaMuKku. [Tonarue o TerioBoM 3¢ dexre, TEMI0TH 00pa3oBaHus,
ropeHusi, pacTBopeHus, (pa3oBbIx npespaiieHuil. 3akoH ['ecca. Pacuers! o 3akony ['ecca.

3. BausHue Temneparypsl Ha TEIUIOBOH AP EKT.

4. 3axon Kupxrodga. Pacuets! TemioBsix 3¢ dextoB no 3akony Kupxroda.

5. Bropoli 3aKk0H TEpMOJUHAMUKH.

6. Tepmomunammnueckue (GyHKIMH, XMMHUUECKUN MOTEHIMAJ, OOIIME YCIOBUS PaBHOBECHUS

cucteM. DHeprus [m60ca u sHeprus ['enpMmMrosibiia Kak KpPUTEPUHU, OIpPEICISIONIIe
HaIpaBJIEHUE U Mpees IPOTeKaHUs POIECCOB B HEM30JIMPOBAHHBIX CHCTEMAaX.

7. Tloustue o (a3oBOM paBHOBECHHM, OCHOBHBIC oOmpeaeneHus (a3zoBOro paBHOBECHSI.
[TpaBumno ¢a3 ['m66ca, ero mpuMeHeHHeE.

8. ®azoBoe paBHOBecHE B OJHOKOMITOHEHTHBIX CHCTEMaX. YpaBHeHue
Knaysuyca-Knaneitpona, pacuetsl, OCHOBAHHBIE HA ’TOM ypaBHEHHUE.



10.
11.
12.

13.

14.

15

17.
18.

19.

20.

21.

VYcnoBHUS XMMHUECKOTO paBHOBECHS. 3aKOH JAEHCTBYIOIMX Macc (TEPMOAMHAMHUYECKUN).
KoHncTanTa XuMH4ecKoro paBHOBECHSI.

Buasl koHcTaHT paBHOBecHs. PaBHOBECHS B FeTEpPOreHHBIX CUCTEMAX.

Bnusinue temnepaTtypbl Ha KOHCTaHTY PaBHOBECHS.

HanpaBnenue peakuuii B 3aKpbITBIX CHCTEMAx. YPAaBHEHHUE HM30TEPMbl XUMHYECKOU
peakiuu Bant-I'odda, ee nmpakTuueckue NpuiioKeHUs. Y paBHEHUE H300apbl-U30XO0PbI
peakuuu. MeTojpl pacueTa KOHCTAHTBI PAaBHOBECHSI.

[IpaBuno Jle-IllaTenbe, ero mnpakTU4YecKOe IpUMEHEHUE. BiusHue naBieHus Ha
noJyioxeHue paBHoBecus. Peanbuble ra3pl. Onucanue peaibHbIX ra30B ¢ UCIOJIb30BaHUEM
BUpHAJBHBIX ypaBHeHUU. Temmeparypa boirs. CMpica BUpHaIbHBIX KO3(PHUIIMESHTOB.
VYpasaenue Ban-nep-Baanbca. Dddexr Ixoyns — Tomrcona. Temmeparypa MHBEpCHUU.
CxMKeHHe ra3oB.

Omnpenenenue noHATHs “pactBop”’. CriocoObI BBIPAXKEHUSI COCTaBa pacTBOPOB.

. Biusinue pa3nuyabix pakTopoB Ha PACTBOPHUMOCTD.
16.

Mopnenu pacTBOpOB: HjealibHbIE (COBEPILEHHbIE) 1 OECKOHEUHO pa30aBiIEHHbIE PACTBOPSI,
UX OTJINYME OT PEaJIbHbIX PaCTBOPOB.

3axonbl Payns u I'enpu. [lapunanbHblie MOJISpHBIE BEIMYUHBL, UX OIPECIICHUE.
CpoiicTBa pa30aBiIeHHBIX PACTBOPOB HE 3JIEKTPOJIMTOB. J[aBieHue mapa HajJ pacTBOPOM,
TeMIepaTypa KUIEeHus 1 3amep3aHusi. OCHOBHBIE MOHATHS XUMUYECKOW KMHETUKH.
Crioco0Obl  ompezieneHust CKopocTH peakunu. dopmanbHas KHHETHKa TI'OMOTEHHBIX
peakuuii. 3akoH AelcTByroMX Macc. [lopsanku peakuuii 1 UX MOJEKYJIIpHOCTh. Peakiiuu
IIEPBOr0, BTOPOIO U N-ro nopsAakoB. KuHeTnyeckue ypaBHEHUs Ul PEAKLUI PA3INYHBIX
HOPSIKOB.

[Tepuon nonynpespamieHus. KoHcTaHTa CKOpOCTH peakLMy, €€ CBOMCTBA, pa3MEPHOCTH U
onpezaeneHus. Meronpl ompeneneHus nopsaka peakuuu. [IoBepXHOCTHOE HATsSKEHUE,
METO/bI €r0 U3MepeHus. AJIcopOIus, OCHOBHBIE TIOJIOKEHUS M YpaBHEHHS aZICOPOIIUH.
VpaBuenne ['nb60ca.YpaBuenue @peiinmmnxa. YpapHenue Jlenrmiopa. 3aBUCHMOCTH
a/1copOLIMU OT TEMIIEPaTypHl.



OIlCHO‘IleIe CpeAacTBa A1 IPOBEeACHUA HPOMC)KYTO‘IHOﬁ aTrrecranuu

IIpuiokenue 2

a) HHaHpreMLIe pe3yJabTaThbl oﬁyqe}mﬂ H OICHOYHLIC CpeACTBA NJIsI IPOBECACHUS l'[pOMC)KyTO‘IHOfI aTrrecranmumn.

Kon
WHIUKaTOpa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

OrneHOYHBIC CPEICTBA

OIIK-18 CnocoGeH y4acTBOBATh B HCCJIEI0BAHNH 00bEKTOB NMPO(eCCHOHATBHOM 1eSITeJIbHOCTH U UX CTPYKTYPHBIX 3JIEMEHTAX

OIIK- 18.1

OCYHIGCTBJIFI@T CUCTEMATU3alMi0 HMCXOJHBIX
JaHHBIX 00 00BeKTE HCCIICAOBaHHUA

[IpoBecTn TEpMOAMHAMHUYECKU AaHAIU3 PEAKIUU
Uccnenosanue 1

JUis peakliuy BBIIOJIHUTD CIICAYIOLIEE:

1.1.CocTaBuTh ypaBHEHHE 3aBUCUMOCTH OT TEMIIEPATyphl BEIMYHHBI TETII0BOTO dhdexra AHC;
= f(T) u usmenenwust suTponuu AS° = f(T).
1.2.Beruncauts BemuuuHbl  AC,, AH®: | AS®;, AG°; m InK, npn Heckonpkux Ttemmeparypax,
3HAYEHUS] KOTOPBIX 3aJalOTCS TEMIIEpaTypHbIM HWHTEPBAJIOM W IArOM TeMIepaTyp.
[ToydeHHbIE 3HAYEHHUS UCIIOIB3YIOTCS MIPU NMOCTPOEeHUHU rpadukoB B koopauHatax ACp— T;
AH® = T; AS% = T; AG®% —Tu InK, - 1/T.

1.3.ITons3ysce rpadukom InK, — 1/T , BeIBecTH npubnmxkeHHoe ypapHenue uaa InK, = A/T +

B, rme A, B — mocTosiHHBIC.

Hccnenosanue 2

2.1. Ucnonp3ys npaswio (a3 ['ud6ca, st paccMaTpruBaEMOM CHCTEMBI OIIPEICTUTh
KoJIn4yecTBa (a3, He3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTETEHEH CBOOOIbI.

2.2. OnpenennuTsh BO3MOKHOE HalIPaBJIECHUE MPOTEKAHUS UCCIEAYEMOUN pEaKIIuU 1
paBHOBECHBIN cocTaB ra3oBoil (a3sl npu nasienuu (klla) u remneparype (K). Ilpu pemenun
3aJ1a4uM MCII0JIb30BaTh BBIBEICHHOE B MccienoBaHuu | amnupuueckoe ypasHenue InKp=A/T+B
U JJaHHBIE 00 HCXOJHOM COCTaBe Ta30BOM (ha3bl

2.3. YCTaHOBUTH HaIIPaBJICHUE CMEIICHUS COCTOSIHUSI PABHOBECHS pACCMATPUBAEMOU CHCTEMBI
IpU:




Kon
WHIUKaTOpa

Nupukatop JOCTUKEHUS KOMIIETEHIUA

OneHouHble CpeaCcTBa

a) YBEJIMUEHUH JaBJieHus (IOCTOSIHHASI TEMIIEPaTypa);
0) yBEIMYCHUH TEeMIEPaTyphl (TOCTOSHHOE JaBJICHUE).

OIIK- 18.1

HCHOHB?)YGT METOJHUYCCKHUEC OCHOBBI

BBIIIOJIHCHUSI HAYYHBIX  HCCIICIOBaHHI
00pabOTKH UX PE3YIBTATOB

u

3agaum 1Jis CAMOCTOSITEILHOI0 peleHus1 U3 NpogecCHOHAIbHOM IesITeIbHOCTH
3agada 1
Hcxons u3 crnenyronmx TepMOXUMUYECKUX YPABHEHHIM:
1) H;+0,=H,0, ; AH’=-184 kJIx,
2) H,0,=H,0+0,50,; AH"=-96 ]Ik,
onpeaenuTe TerIoBol A3 (HEeKT peaKuu:
3) H,+0,50,=H,0, AH=?
3apaua 2
Onpenenure sutponuio 15t Cl, mpu Temneparype 625°Cu  maBmenuu 35,5kI1a. JlaHHSIC,
HeoOXOoauMBIE Ui pacueTa  (CTAaHAAPTHYIO SHTPOIHUIO, 3aBUCUMOCTH TETIJIOEMKOCTH OT
TeMIiepaTyphl) B3aTh U3 crpaBounuka. Cuutath Cl, uieasbHbIM ra3oM.




0) Ilopsinoxk mnpoBedeHUS TNPOMEKYTOYHON aTTecTalluU, MOKA3aTeJM M KPUTEPHUH
OLlCHUBAHMUSL:

[IpomexxyTounast arrecrauuss 1o jaucuuiuinHe «®dusnyeckas XuMus» BKIIOYAET
TEOPETHYECKHUE BOTPOCHI, IO3BOJISIOIINE OLICHUTh YPOBEHb YCBOCHHUS 00yUYaIOIUMHUCS 3HAHUH, U
MPAKTUYECKUE 3aJ[aHMsl, BBISBIISIONIAE CTEIEeHb CPOPMUPOBAHHOCTH YMEHUW W BJIAJICHUH,
MPOBOJUTCA B popMe 3auera.

3aueT MO JAHHOW IUCIMIUIMHE MPOBOAMTCS B BHUJE TECTa WM B YCTHOH (opme 1o
BOITPOCAM M3 CITUCKA, TOBEACHHOTO JI0 CBEJICHUS CTYICHTOB.

[TokazaTenu u KpUTEPUHU OLICHUBAHUS 3a4€Ta:

— OIIEHKY «3a4TeHO0» CTYJICHT IOJIy4aeT, €CJIM MOJKET MOKa3aTh 3HAHHWS Ha YPOBHE
BOCTIPOM3BEICHUS 1 OOBSICHEHUS MH()OPMAIIUK, MOXKET JIaTh OICHKY MPEII0KEHHOM CUTYaIINH,
MpaBWIbHO OTBeYaeT Ha He MeHee 50% BOMPOCOB TecTa.

— OIICHKY «He 3aYTeHO0» CTYJEHT IOJIy4aeT, €CJIM He MOXET MOKa3aTh 3HAHUS Ha YPOBHE
BOCTIPOM3BEJCHUSI M OOBSICHEHHs] MH(QOpPMAIMM M JaTh OIEHKY MPEAJ0KEHHOW CUTYyalluH,
IIpaBWJIbHO OTBevaeT Ha MeHee 50 % BompocoB TecTa.



