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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2025 - 2026
y4eOHOM rofy Ha 3acejaHuu Kadeapsl MeTammyprud 1 XUMHYECKUX TeXHOJIOT U

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

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2026 - 2027
yueOHOM rofy Ha 3acejaHuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOIOTHIA

IIporokomor 20 . Ne

3aB. kadeapoii A.C. iapquKo

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmszanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTauryprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peaymzanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTauryprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2029 - 2030
y4eOHOM Toy Ha 3aceaHuu Kageapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTHI

IIporokom or 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nporpamma nepecmotpena, o0cyxeHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM TOJly Ha 3acefaHuu Kadeapsl MeTamypruy 1 XUMHYECKUX TEXHOJIOTHIT

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.C. XapueHko

Pabouas nporpamma nepecMoTpeHa, 00Cyk1eHa u ogo0peHa ais peanmsaiuu B 2031 - 2032
yueOHOM roly Ha 3acefaHuu Kageapsl MeTanmypruu U XUMHYECKUX TEXHOJIOTUI

[Iporokom ot 20 . Ne

3aB. kadenpoii A.C. iapquKO




1 Ilesin ocBOeHM S IMCUMILINHBI (MOIYJIA)

[enbto ocBOeHUS AUCUUILINHBI «DU3nUecKast XUMU SIBISIETCS:

JOCTH>KEHHUE BO3MOKHOCTH OMHCHIBATh BPEMEHHOMU X0J1 XUMHUYECKUX
(GU3UKO-XMMHYECKUX TPOIECCOB HAa OCHOBE HMCXOJHBIX CBOMCTB CHUCTEM M BEIIECTB HX
COCTABJISIIOLIUX, & TAKKE KOHEUHBIN PE3yJIbTaT COOTBETCTBYIOIIMX IIPOLIECCOB.

2 MecTo 1MCIUILIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucrunmaa @usnyeckas XUMHS BXOAWT B 00S3aTENbHYI0 4YacTh Y4YEOHOrO IUIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jlnst  wW3ydeHWsT  JOUCHMIUIMHBI ~ HEoOXoaWMmbl  3HaHWS  (YMEHHWs,  BJIAJICHUSA),
c(OpMUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

Marematuka

duzuka

Xumust

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIE TPH M3yYECHUHU JAHHOW AUCIUILIMHBI OyIyT
HEOOXOAUMBI JJISI U3YYCHUS TUCIUILTAH/TIPAKTHK:

Xumus prroTopeareHToB

dusznuecKre METO bl U3YUCHHS MOJIE3HBIX UCKOMAEMBbIX

®D10TalIMOHHBIA METO 00OTaIllCHUS

3 Komnerenum o0y4armerocsi, popmupyembie B pe3y/ibTaTe 0CBOCHHUS

AUCHMILIMHBI (MOAYJISA) U IVIAHUPYEMbIe pPe3yJibTaThl 00y4eHUs

B pesynbrate ocBoeHHMsS AUCHUIUTUHBI (MOIyis) «DPu3ndeckas XUMUS» 00YJarOIUiics
JOJIKEeH 00J1a/1aTh CIEAYIOUUMHU KOMITETCHIUSIMHU:

Kon nanukaTopa WNHaukaTop TOCTHKEHUS KOMIIETCHITUN

OIIK-18 Cnoco0eH y4acTBOBATh B UCCIIEIOBAHUSAX 00BEKTOB MPO(ECCHOHATBHON AesITeNbHOCTH
1 UX CTPYKTYPHBIX DJIEMEHTOB

OIIK-18.1 OcyIecTBIIET CUCTEMATH3AIMI0 WCXOJHBIX JAaHHBIX 00 0O0BEeKTe
UCCIIEI0BaHMS

OIIK-18.2 Hcnonp3yeT METOAMYECKUE OCHOBBI BBIITOJIHEHUS HAYYHBIX MCCIIEIOBAaHUN
1 00pabOTKH WX PE3yJIbTaTOB




4. CTpykTypa, 00b€éM H coaep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 3 3a4eTHBIX enuHuil 108 akaa. 4acoB, B TOM

YUCIIC:

— KOHTaKTHas paboTa — 8,7 akaj. 4acoB:
— ayJUTOpHAs — 8 aKaJl. 4acoB;
— BHeayauTopHasa — 0,7 akaji. 4acosB;

— caMocCTosTeNbHAs paboTa — 95,4 aka. 4yacos;

— B hopMe npakTUyeckoi moaAroToBku — 0 akaj. yac;

— MOJTOTOBKA K 3auéTy — 3,9 akaj. yac

dDopMa arrecraluu - 3a4cT

AynutopHas s
KOHTaKTHas pabora E 3 dopma TeKyIero
Pasnen/ Tema 3 (B axaz. yacax) & E‘ Buz . KOHTPOIIA Kon
> & © | camocTosTenbHOM | yCIIeBaeMOCTH U
JACIATUTAHBL N £ m . | koMnereHIUH
g £ padoThI MIPOMEKYTOUHOM
nmab. | mpakr. | 5 &3 aTTecTa
Jlek. = N
3aH. 3aH. | O &
1.
[loaroroska k
1.1 Ilpenmer u MeTOnHI,
nabopaTopHO-
TOHATHA " Janaan MPaKTUIECKOM JlabopaTopHas
ustrieckoit X 05 | 4 15,7 | sarrro Nol, aGora Nl OMNK-18.1,
Xnmmeckas ’ . o panota OIIK-18.2
pabora c YCTHBIH ONpPOC
TEPMOJMHAMUKA.  3aKOHBI
oubnmorpaguuec
TEePMOANHAMUKH.
KM MaTepuagaMu
Pabora ¢
1.2 Xumiaeckoe u dasosoe 1,5 20 | 6ubmuorpaduuec | VcrHblit onpoc OIIK-18.1,
paBHOBecHE ’ P P OIlK-18.2
KHUM MaTepuagaMu
4
1.3  TepmomuHamudeckas PpaGora c . OIIK-18.1
0,5 20 | oubmuorpaduuec | YCTHBIH onpoc ’
TEOpHsl pacTBOPOB OIIK-18.2
KHUM MaTepuagaMu
Pabora ¢ JlaGopaTtopHast
1.4 IloBepxHOCTHBIE OuGmmorpaducc pa6oza Nes, OIIK-18.1,
S 1,5 39,7 |xum Matepuanamu,| YCTHBIN ompoc, OIK-18.2
Beitoanenue PI'P cmaya PI'P Nel ’
Nel «AncopOums» «AncopOrs»
Wroro no pazneny 4 4 95,4
Hroro 3a cemectp 4 4 95,4 3auéT
Hroro nmo gucuuiunge 4 4 95,4 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

OO0pazoBarenbHbIe TEXHOJIOTHH — 3TO LEIOCTHAS MOJAETbh 00pa30BaTEILHOTO Mpoliecca,
CH-CTEMHO ONpEACNAIoNas CTPYKTYpPY M COJAEp)KaHHE ESTENbHOCTH OOCHX CTOPOH 3TOTO
npo-niecca (TpernoaaBatedass W CTYACHTA), WUMEIOMIAas LENbI0 JIOCTIKCHUE IUIAHUPYEMbIX
pe3ysbTa-TOB C TIONMPAaBKOW HAa WHAMBHIyaIbHBIE OCOOCHHOCTH €ro  Y4acCTHHKOB.
TexHOIOrMYHOCTh Yy4eOHOTo Tpolecca COCTOMT B TOM, YTOOBI cAeiaTh Y4eOHBIH mporecc
HIOJTHOCTBIO YIIPABIISI-EMBIM.

OCHOBHBIMH NPU3HAKAMH 00pa30BaATEIBbHOM TEXHOJIOTHH B €€ COBPEMEHHOM ITOHUMAaHHH
SIBIISIFOTCSI:

— ZIeTalbHOE ONMCaHue 00pa30BaTENIbHBIX LIEICH;

— TOdTamHOEe onucaHue (IMPOEKTUPOBAHUE) CIOCOOOB JOCTHIKEHHS — 3aJaHHBIX
pEe3yJbTaTOB-1IENEH;

— WCIIOJIb30BaHUE OOPAaTHOM CBSI3M C LENBI0 KOPPEKTUPOBKH 00pa30BaTEILHOTO
nporecca;

— TapaHTHPOBAHHOCTH JJOCTUT'AEMBIX PE3yIbTATOB;

— BOCIPOM3BOJUMOCTH 00pa30BaTENLHOTO MpOIecca BHE 3aBUCHMOCTH OT MacTEpCTBa
HpernoaaBaTes;

— ONITUMAIIFHOCTH 3aTPAuYUBAEMBIX PECYPCOB U YCHIIUH.

Peanu3anus KOMIETEHTHOCTHOTO TIOAXO0/A MPETyCMaTPUBACT MCIIOJIb30BaHHE B y4EOHOM
NpoLIeCCe AaKTUBHBIX ¥ WHTEPAKTHUBHBIX (OpPM MPOBEICHUS 3aHATHH B COYCTAHHU C
BHEAYIUTOPHON paboTOi C LEeNbl0 POPMUPOBAHUS U Pa3BUTHS NMPO(ECCHOHAIBLHBIX HABBIKOB
TpaguunonHeie  oOpa3oBaTeNbHBIE  TEXHOJIOTMHM  OPHEHTHPYIOTCS  HA  OpPTaHU3AILUIO
00pa3oBa-TEIBHOTO  MpOIEcca, MPEANOJIATAIONIYI0 TPSAMYI TPAHCISALUIO 3HAHUHW  OT
IpernoiaBaTess K CTyIEHTY (IIPEeUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-MILTFOCTPATUBHBIX
METOJIOB 00yueHHs). YueOHast AeSTeIbHOCTh CTYJCHTa HOCHT B TAKUX YCIOBHSX, KaK MPaBUIIO,
PENpPONYKTUBHBIA XapaKTep.

®opmbl yueOHBIX 3aHITHI C HCIIOIb30BaHUEM TPAAUIIMOHHBIX TEXHOJIOTUH:

Wudopmanmonnas JeKnus — MOCIENOBATEIbHOE H3JIOKEHHE MaTrepuaja B
JUCUUIUIMHAPHON JIOTHUKE, OCYIIECTBIIEMOE NPEHMYIIECTBEHHO BEpOANbHBIMU CPEICTBAMH
(MOHOJIOT Mpeno/1aBaTes).

JIaGopaTopHas paboTa — opraHu3anus y4eOHOH paboThl C peabHBIMU MaTepUAIbHBIMU U
WHPOPMALMOHHBIMA OOBEKTaMH, AKCIEPUMEHTANIbHAS pPadoTa C aHAJIOTOBBIMH MOJEIISIMHU
peanbHBIX 0OBEKTOB.

6 YueOHO-MeTOOMYECKOE 0O0ecTIedeHHe CAMOCTOSITEIbHON PadoThl 00y4arouXxcst
[Ipencrasneno B npuinoxeHuu 1.

7 OueHO4YHbIEe cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmum
Hpe,Z[CTaBJ'IeHLI B ITPUJIOKCHUHN 2.

8 YueOHo-MeTOAMYecKOe M MHPOPMAITMOHHOE 0O0ecneyeHue TUCHUILIMHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. bokmreiin, b. C. ®usnueckas XuMusi: TEPMOAMHAMMKA U KHHETHKA : yd4eOHOe mocodue
/' b. C. bokmretin, M. . Mengenes, 0. B. [ToxsucueB. — Mocksa : MUCHUC, 2012. — 258 c.
— ISBN 978-5-87623-619-7. — TekcT : anektpoHHbli // JlaHb : 31€KTpOHHO-OMONIMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/47443

2. Mopauesckuii, A. I'. dusndeckast xumus. ['eTeporeHHble CUCTEMBI : yueOHOe Imocodue
/ A. T'. Mopauesckuii, E. I'. ®upcoBa. — 2-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2022. —
192 ¢. — ISBN 978-5-8114-1859-6. — Tekcr : omekrponHbsii // Jlanb
ANIeKTPOHHO-O0ubIMoTeuHas cuctemMa. — URL: https://e.lanbook.com/book/213284



https://e.lanbook.com/book/47443
https://e.lanbook.com/book/213284

3. MopaueBckuii, A. I'. ®usnueckas xumus. [loBepXHOCTHBIE ABJIEHUS U AUCIIEPCHBIE CUCTEMBI :
yaeOHoe nocodue / A. I'. MopaueBckuii. — 2-e u3j., crep. — Cankr-IletepOypr : Jlanp, 2022. —
160 c. — ISBN 978-5-8114-1857-2. — Tekctr : onekTpoHHbli // Jlanb
aeKTpoHHO-0nOmoTeyHas cucrema. — URL: https://e.lanbook.com/book/212024

0) lonotHuTeILHASI JTUTEpPaTypa:

1. SIxoBneBa, A. A. ®usnueckas XUMHUS ISl METAUTYproB : ydeOHoe mocooue / A. A.
Skosnesa, B. I'. Cobonesa, E. I'. ®unaroBa. — Upkyrck : UPHUTY, 2019. — 132 ¢. — ISBN
978-5-8038-1398-9. — TekcT : anmeKTpoHHBIH // JIaHb : 3J€KTPOHHO-OMOIMOTEYHAsT CHCTEMA. —
URL: https://e.lanbook.com/book/217085

2. TepmoarHaMuKa HEPAaBHOBECHBIX MPOIIECCOB : yueOHoe mocooue / b. C. bokmreiin, A.
JI. Ilerenun, FO. B. IloxBucues, E. A. HoBukoBa. — Mocksa : MUCHUC, 2023. — 95 ¢. — ISBN
978-5-907560-87-1. — TekcT : 31eKTpOHHBIN // JIaHb : 3IEKTPOHHO-OMOIMOTEYHAsT CHCTEMA. —
URL: https://e.lanbook.com/book/395672

3. JlronpaunHa, D. B. IloBepXHOCTHBIE SIBICHHS W JUCIIEPCHBIE CHCTEMBI : ydeOHOE
nocobue / 3. B. Monpauna, C. I1. KnoukoBckuit ; MI'TVY. - 2-¢ uza. - Marautoropck : MI'TY,
2014. - 86 c. : WL, TalII., rpad. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/641

B) MeToanyeckue yKazaHus:

1. Hronpauna, D. B. ®usnueckas xumusi. Pazmen: ®daszoBbie paBHOBecHs : yueOHOE
nocob6ue / O. B. onpauna, A. 0. Muxkos. - Marautoropek : MI'TY, 2012. - 1 anexTpoH. onrt.
JIUCK (CD-ROM). - 3ari. c TUTYIL JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/50

2. apog, A. B. JlabopaTOpHBIi MPaKTHKYM 1O (PU3UIECKON XUMHH : yaeOHOe Tocodue /
A. B. Illapos, O. B. ®unucrees, 1. A. Capun. — Kypran : KI'Y, 2020. — 83 c¢. — ISBN
078-5-4217-0591-8. — Texkcr : a5eKTpoHHEIH // JlaHb : 3EeKTPOHHO-OMOIMOTEYHAs cCUCTeEMa. —
URL: https://e.lanbook.com/book/300338

3. XKyxkoga, U. FO. JITabopaTopHbIi TpaKTUKYM IO (PU3HUECKON XUMUH : yueOHOe nocodue
/ . YO. XKyxosa, B. 1. Mummypos. — PoctoB-na-Zlony : Honckoit I'TY, 2018. — 64 ¢. — ISBN
978-5-7890-1455-4. — TekcT : 37eKTpOHHBIN // JIaHb : IEKTPOHHO-OMOIMOTEYHAsT CUCTEMA. —
URL: https://e.lanbook.com/book/238091

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecneuenne

Haumenosanue [10 Ne norosopa Cpox 1eicTBus IULICH3UN

7Zip c¢B0001HO pacapocTpansemoe I10 0eCcCpOYHO

IIpodeccuonanbublie 6a3bl JAHHBIX U HH(OPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HazBanwue kypca CchpllIKa
DiexTpoHHAaA 0asa nepruoandeckux m3mannii East View e .
Inforrr?ation Services, OpOO «BUC» hitps://dlib.castview.com/
HanunonansHas nH(OPMAIMOHHO-aHATUTHYECKAs
cucrema — PoccUCKMI MHJIEKC HAyYHOIO UUTUPOBAHUS
(PUHII)

[Touckonas cuctema Axanemust Google (Google Scholar) [URL: https://scholar.google.ru/

URL:
https://elibrary.ru/project_risc.asp
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denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE YUPEKICHUE
«DenepanbHbIi HUHCTUTYT npombinutenroi| URL: http://www] . fips.ru/
COOCTBEHHOCTH)

9 MaTepuajbHO-TeXHHUYECKOe o0ecreueHne JTUCIUIIINHBI (MOYJIs1)

MarepuanbHO-TEXHHUECKOE 0OecleueHUe AUCIUIUINHBI BKIIIOUAET:

1. YyeOnas ayquropus Uil IpOBEIEeHHs 3aHATHH JIEKLIMOHHOT'O TUIIA OCHALICHA!

- TEXHUYECKHMMHU CPEJCTBAMU OOYYCHHMS, CIYKAUIMMHU Ui MPEJCTaBICHUA Y4eOHOI
uHpopMauuu OOJIBIION ayAUTOPUM: MYJIbTUMEIUHHBIMM CpEICTBA XpAaHEHMs, Iepefadd U
npeCcTaBiIeHUs yaeOHOH nH(pOopMaInu;

- CNIELMAIN3UPOBAHHON MEOEIBIO.

2. VYuebHas ayauTopus JUis HOpoBeAeHUs JabopaTopHbIX 3aHATUH «Jlaboparopus
(bu3n4ecKoil XMMUM» OCHALIIEHA JTJAOOPaTOPHBIM 000PYIOBAHUEM:

- YCTaHOBKA JIJIsl OIPEEIIEHNE UHTErPaIbHON TEIJIOThI PACTBOPEHUS COJIN;

-OropeTkH U jgabopaTopHas IocyJa JAJsl IMPUTOTOBJIECHUS PACTBOPOB JUIsl JaOOpaTOPHOMH
«Tpertuit KOMIIOHEHT B ABYXCJIOMHOM KUJIKOCTHY;

- YCTaHOBKa JUIsI ONIpeIeJIEHUs acOPOIMM HAa TPAHULIE KU JIKOCTh — Ias3.

3. Y4eOHas ayauTopus AJi IPYNIOBBIX U MHAUBUAYAIbHBIX KOHCYJbTALUN, TEKYLIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTallMy OCHAILICHA!

- KOMITBIOTEPHO# TexHuKoi ¢ makerom MS Office, ¢ moaximrouennem k cetu «HTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

4. ITomerieHue 7151 CaMOCTOSATENIbHOM pabOThl OCHALIEHO:

- KOMITBIOTEPHO# TexHHuKoi ¢ makerom MS Office, ¢ moakimrouennem k cetu «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTEeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

6. Ilomewmienue s XpaHeHHs M HPOPUIAKTHUECKOro OOCIYKUBAaHHUS y4eOHOro
000py1I0BaHUS OCHAIIICHO:

- CIIeLUAIN3UPOBAHHON MEOEIBbIO: CTeNIaKaMy JJ1s XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU ISl PEMOHTA y4eOHOIr0 000py10BaHUSI.


http://www1.fips.ru/

IIpuiaoxkenue 1
6 YueOHO-MeTOaHMUEeCKOe oO0ecrnmedyeHHe CaMOCTOATEJIbHOH PpadoThI
o0yuaromuxcs

Ilepeuyenns 1ab0opaTopHbIX padoT:

1. Omnpenenenne UHTETPaTIbLHON TEIJIOTHI PACTBOPEHUS COTU
2. Tpetuil KOMIOHEHT B ABYXCJIOMHON KUIKOCTH

NHANBUAYAJIBHOE PACYHETHO-IT'PA®UYECKOE 3AIAHUE Nel
«TepMoaHAMHUYECKUH aHAJINU3 XUMHUYECKUX PeaKIi»

Hccnenosanue 1
Jlis peakiiuu BBIOJHUTD CIIETYIOIIEE:
1.1.CocTaBuTh ypaBHEHHE 3aBHCHMOCTH OT TEMIIEpATypbl BEIMYUHBI TEIIOBOro 3 dekra \H®; =
f(T) u usmenenwnst suTponuu AS°; = f(T).
1.2.Beruucnute BenuuuHbl Cp, AH®: | AS®, AG° u InK, npum Heckombkux Temmeparypax,
3HAYEHUS KOTOPBIX 33Ja0TCs TeMIIepaTypHbIM HHTEPBAJIOM M I1aroM temmeparyp. [lomydennsie
3HAYEHUS UCTIOJIB3YIOTCS IpU nocTpoeHnn rpadukoB B koopauHatax Cp — T; A\H®: — T; AS% — T;
AG°% —Tu InK, - 1/T.
1.3.ITonb3ysce rpaduxom InK, — 1/T , BeiBecTn npubnmxennoe ypasuenue suaa InK, = A/T + B,
rae A, B — mocTosHHEBIC.

Hccnenosanue 2

2.1. Ucnonw3yst mpasuiio ¢a3 ['mb06ca, s paccMaTpuBaeMoOl CUCTEMBI OIIPEIEIIUTh KOJINYECTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTENEHEH CBOOOIbI.

2.2. OnpenenuTbh BO3MOKHOE HAIPABJIEHUE MTPOTEKAHUS HCCIEAYEMOM PEaKIIMK U PaBHOBECHBIN
coctaB razoBoil (a3l npu gaienun (klla) u temmeparype (K). Ilpu pemenun 3amaum
UCIOJIb30BaTh BBIBEJCHHOE B HcciefoBaHMM | smmnupudeckoe ypasHenue InK,=A/T+B u
JTaHHbIE 00 UCXOIHOM COCTaBe ra3oBoil (asbl

2.3. YCTaHOBUTH HAlpaBJICHUE CMEIICHHUS COCTOSHUS PABHOBECHS PACCMaTPUBAEMOW CHCTEMBI
npu:

a) YBEJIMUEHUH JaBJieHus (IOCTOSIHHAS TEMIIEpaTypa);

0) yBeIMUEHUH TeMIepaTypbl (IOCTOSIHHOE JJaBJICHUE).

Cnucok 6onpocoe 014 npogedeHus IK3amena

—

OCHOBHBIC TTOHITHUS TCPMOAUHAMUKHU.

2. llepsslii 3akoH TepMoauHamMuKu. [ToHsTre o TerioBom s¢dekre, TermI0Thl 00pa3oBaHUs,
TOpeHus1, pacTBOpeHus, (pa3oBbIX npeBparieHuil. 3akoH ['ecca. Pacuersl o 3akony 'ecca.

3. BuusHue Temneparypbl Ha TEIIOBOM 3P QeKT.

4. 3akon Kupxroda. Pacuers! TernoBsix 3¢dexroB no 3akony Kupxroda.

5. Bropoli 3aKk0H TEpMOJUHAMUKH.

6. TepmomuHamuyeckre (YHKUUU, XUMUYECKUN MOTEHLUAN, OOILIME YCIOBUS PaBHOBECHS

cucrteM. DHeprusi ['mb0ca m sHeprus ['eapbMmronbiia Kak KpHUTEPUH, OMPEICSISIONINE
HalpaBJI€HUE U Ipeie] IPOTEKaHUs IPOLECCOB B HEM30JIUPOBAHHBIX CUCTEMAX.

7. Tlonstue o ¢a3oBOM paBHOBECHH, OCHOBHBIE OIpeseieHus] (Pa3oBOrO paBHOBECHS.
[TpaBuno ¢a3 'ub0ca, ero npuMeHeHue.

8. dazoBoe paBHOBECHE B OJTHOKOMITOHEHTHEIX CHUCTEMaX. YpaBHeHue
Knaysuyca-Knanelipona, pac4eTsl, OCHOBaHHbIE Ha 3TOM YpaBHEHHUE.

9. VYcnoBus XUMHYECKOTO PaBHOBECHS. 3aKOH JIEUCTBYIOIIMX MAacC (TEPMOAMHAMUYECKUN).
KoHcTaHTa XUMHUYECKOTO PaBHOBECHSI.

10. Buapl kOHCTAaHT paBHOBeCHS. PaBHOBECHS B TETEPOTr€HHBIX CUCTEMAX.

11. BnusiHne TemnepaTypbl Ha KOHCTAaHTY PaBHOBECHSL.



12.

13

14.

15

17.
18.

19.

20.

21.

Hamnpasnenne peakuuii B 3aKpbITBIX CUCTEMax. YpPaBHEHUE H30TEPMbl XUMHUYECKOU
peakuuu Bant-T'odda, ee mpaktudeckue NMpUIOKEHU. YpaBHEHHE H300apbI-U30XO0PbI
peakuuu. Merosbl pacueTa KOHCTaHThl PABHOBECHSI.

. IlpaBuno Jle-IllaTtense, ero mnpakTUyeckoe NpUMEHEHUE. BrnusHue naBieHus Ha

MOJIO’KEeHUE paBHOBecus. PeanpHbie ra3pl. Onucanue peabHbIX Ta30B C UCTOIh30BAHUEM
BUpHAJIBHBIX ypaBHeHUU. Temmeparypa boirs. CMpica BUpHaIbHBIX KO3(PGHUIIMESHTOB.
VYpasHenue Ban-nep-Baanbca. Dddext Ixoyns — Tomrcona. Temmeparypa MHBEpCHUU.
CxMKeHHe ra3os.

Omnpenenenue nousTHs “pactBop’”’. CriocoObI BBIPaXKEHHS COCTaBa PACTBOPOB.

. Businue pa3nuyabix pakTopoB Ha PACTBOPUMOCTD.
16.

Mopuenu pacTBOPOB: UcalIbHBIC (COBEPIICHHBIC) M OECKOHEUHO Pa30aBICHHBIC PACTBOPEI,
UX OTJINYME OT PEaJIbHbIX PaCTBOPOB.

3axonbl Payns u I'enpu. [lapunanbsHbie MOJISpHBIE BEIMUUHBL, UX OIPEIECIICHHUE.
CpoiicTBa pa30aBIeHHBIX PACTBOPOB HE 3JIEKTPOJIUTOB. J[aBieHHe mapa HajJ PacTBOPOM,
TeMIEpaTypa KUIEHUs U 3amep3aHusi. OCHOBHBIE TOHATHUS XUMUYECKOW KMHETUKH.
CriocoObl  ompezeneHust CKopocTd peakuuu. @DopmasibHas KUHETHKa T'OMOTEHHBIX
peaxuuii. 3aKoH aelcTByroIUX Macc. [Topsanku peakuuii 1 UX MOJIEKYIIpHOCTh. Peakiiun
IIEPBOT0, BTOPOIO U N-ro NopsAakoB. KuHeTnyeckue ypaBHEHUS Ul PEAKLUI PA3INYHBIX
HOPSIKOB.

ITepuon nonynpespamnienus. KoHcTanTa CKOpOCTH peakivy, €€ CBOMCTBA, Pa3MEPHOCTH U
onpezaeneHus. Meronapl omnpeneneHus nopsaka peakuuu. [loBepXHOCTHOE HaTsKEHUE,
METO/bI €0 U3MepeHus. AJIcopOLus, OCHOBHBIE MOJI0KEHUS U YpaBHEHUSI aZICOPOLIUH.
VpaBuenne ['n60ca.YpaBuenue Opeiinginxa. YpasHenue Jlenrmiopa. 3aBUCHMOCTH
a/1copOLMU OT TEeMIIEpaTypBhl.



puiioxenne 2

OIIeHO‘leIe cpeacrea AJisl IPOBEACHUA HpOMe)l(yTO'{HOﬁ aTTreCTallum

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

Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIXKCHUA KOMIICTCHIIU

OneHouHbIE CpeCTBA

OIIK-1 Cnocofen pematrh 3aJa4d  NpodeccuoHAIBHOM
ecTeCTBEHHOHAY4YHbIe U 001IeHHKEeHePHbIe 3HAHUS

ACATCJIbHOCTH, IIPUMEHAA METOAbI MOJACJIUPOBAHUA, MaATEMATH4YECKOr0 aHAJIMu3a,

OIIK-1.1

HCHOHBSyeT C€CTCCTBCHHOHAYYHBIC 3aKOHBI U
IMPHUHIMUIILI ITPH PCHICHHUHN IIPAKTUYCCKUX
3aaa4d

Teopernueckre BOPOCHI

OcHOBHbIE IOHATHS TEPMOANMHAMUKH.
[TepBblii 3akoH TepMmoauHamuku. IloHsTHE O TemiaoBoM 3(ddekTe, TEmI0Thl 00pa30BaHMS,
rOpeHusi, pacTBOpeHUs, pa30BbIX MpeBpalieHuid. 3akoH ['ecca. PacueTs! o 3akony I'ecca.
BausiHue Temreparypsl Ha TEIUIOBOU AP QEKT.
3akon Kupxroda. Pacuerst TemnoBeix addextos mo 3akony Kupxroda.
Bropoii 3aKk0H TEpMOMHAMUKH.
TepMmoauHamMuyeckue QYHKIMHM, XUMUYECKUH MOTEHIMAN, OOIIUE YCIOBUS PaBHOBECHS
cucreM. OHeprusi ['mb6ca u osHeprus ['enbmronpla Kak KpUTEpUH, ONpeEAESIOIINe
HaIpaBJIEHUE U Mpeaes NPOTEeKaHUs MPOIECCOB B HEN30JIMPOBAHHBIX CUCTEMAX.
[Tonstue 0 $a30BOM paBHOBECHH, OCHOBHBIE ompeseneHus ¢azoBoro paBHoBecus. IIpaBuio
¢a3 ['nb6ca, ero npuMeHeHue.
da30Bo€ paBHOBECHE B OJHOKOMIIOHEHTHBIX cucTemax. YpasHeHue Knaysumyca-Kianeipona,
pacueTsl OCHOBAHHBIE Ha ’TOM YpaBHEHUE.
VYCiIoBUST XMMHMYECKOTO paBHOBECHS. 3aKOH JEHCTBYIOIIMX Macc (TepMOAMHAMHUYECKUH).
KoHncTanTa XuMH4ecKoro paBHOBECHSI.
Buael koHCTaHT paBHOBeCHs. PaBHOBECHS B TETEPOTr€HHBIX CUCTEMAX.

Bnusinue temnepaTypbl Ha KOHCTaHTY PaBHOBECHS.
Hanpasnenue peakuuil B 3aKpbITBIX CHUCTEMax. Y paBHEHUE M30TEPMbI XMMHUYECKON PEAKIUU
Bant-T'odda, ee npakTuueckue NpUIOKEHUS. YpaBHEHUE M300apbl-U30X0PHl pPEaKIIUU.




Kon

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeaCcTBa

UHMKATOpa
MeTtopl pacueTa KOHCTaHThl PABHOBECHS.
[TpaBuno Jle-1llarenwe, ero mpakTuueckoe npuMeHeHHe. BiausHue naBieHHs HA MOJOKEHUE
paBHOBECHS.
Omnpenenenue nmoHATHs “pacTBop”’. CriocoObI BBIPAXKEHUS COCTaBa PACTBOPOB.
Briustare pa3nudHbIX GaKTOPOB Ha PACTBOPUMOCTD.
Mopenu pacTBOpOB: HiealbHbIE (COBEPILIEHHBIE) M 0ECKOHEUYHO pa30aBICHHBIE PACTBOPHI, UX
OTJIMYME OT pealIbHbIX PACTBOPOB.
3axonbl Payns u I'enpu. [lapuuanpHbie MONSipHBIC BETMYUHBL, UX ONPEICICHHUE.
CpoiicTBa pa30aBIEHHBIX PAaCTBOPOB HE DJIEKTPOJIUTOB. JlaBieHue mapa Hall pacTBOPOM,
TeMIepaTypa KUIEHUS U 3aMep3aHusl.
OIIK-1.2 Pemaer crtanmapTtHele npodeccHoHaTIbHBIE | 3agauM IS CAMOCTOSITEILHOTO PellleHusl U3 MPOo(ecCHOHATBHO eI TeTbHOCTH
3ajjayd ¢ IMpPUMEHEHHEM OOIEeMH)KEHEPHBIX | 3amaya 1
3HAHUM Ucxons 3 cneayronmx TEpMOXUMUYECKUX YPAaBHEHUN:
1) Hy+0,=H,0, ; AH"=-184 ]Ik,
2) H,0,=H,0+0,50,; AH’=-96 x][x,
OTpeieNuTe TeIIOBOM AP PEKT peaKIuu:
3) H,+0,50,=H,0, AH=?
3agaua 2
Onpenenure sutponuio 15t Cl, mpu Temneparype 625°Cu  maBmenmu 35,5kI1a. JlaHHSIe,
HEoOXOo/AuMBIe 171 pacueTa  (CTaHAAPTHYIO SHTPOMHIO, 3aBUCUMOCTh TEIIOEMKOCTH OT
TeMIeparypsbl) B3sATh U3 cpaBoyHuka. Cunrats Clp uaeanbHbIM ra3oMm.
OIIK-1.3 IIpumenser Meroasl MopenupoBaHus U | [IpoBecTu TepMOAMHAMHUYECKH aHAIA3 PEAKIUN

MaTeMaTUYeCKOro aHaln3a Ui peIIeHHs
3aJa4  TEOPETHYECKOr0 W  MPHUKIAJTHOTO
Xapakrepa

Uccnenosanue 1

JI71s1 peakuu BBINIOJIHUTE CIEAYIOLIEE:
1.1.CocTaBuUTh ypaBHEHHE 3aBUCIMOCTH OT TEMIIEPATYPbI BEIUYUHBI TEII0BOTO A dexra AH®;
= f(T) u usmenenust sutponuu AS°; = f(T).




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeaCcTBa

1.2.Boruncauts BemuuuHbl AC,, AH®: | AS®;, AG°r u InK, npu Heckonpkux TemmepaTypax,
3HAYEHUS KOTOPBIX 3aJalOTCS TEMIIEpaTypHbIM WHTEPBAJIOM U IIArOM TeMIeparyp.
[ToyueHHble 3HaUYEHMs UCIOIB3YIOTCS MIPU NOCTpoeHHH Ipadukos B koopauHatax AC,— T;
AHOT — T, ASOT — T, AGOT —-Tn ll’le - 1/T.
1.3.ITonb3ysice rpaduxom InK, — 1/T , BeiBecTr npubnuxenHoe ypaBHenue suja InK, = A/T +
B, rtne A, B —mocrosHHEBIE.

Hccnenosanue 2

2.1. Uctionb3ys npaswio a3 ['mb0ca, st paccMaTpruBaeMOi CHCTEMBI OTIPEICITUTh
KoJIn4yecTBa (a3, HE3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTENEHEH CBOOOIbI.

2.2. OnpenenuTh BO3MOXKHOE HaIlpaBJICHUE MPOTEKAHUS UCCIIEyeMOU peaKiuu 1
paBHOBECHBIN cocTaB ra3oBoil (assl npu nasienuu (klla) u remneparype (K). Ilpu pemenun
3aJla4uM KCII0JIb30BaTh BBIBEJCHHOE B MccleoBaHnu | amnupudeckoe ypaBHeHnue InKp=A/T+B
U JJaHHBIE 00 HCXOJHOM COCTaBe ra30BoM (ha3bl

2.3. YCTaHOBHTH HaNpaBJIEHUE CMEIICHHUS! COCTOSHUSI PABHOBECHS pAaCCMATPHBAEMOM CUCTEMBI
npu:

a) YBEeJIMUEHUH JaBJeHUs (TIOCTOSIHHASI TEMIIEpaTypa);

0) yBeIMUYEHUH TeMIiepaTypsl (IOCTOSHHOE AaBICHHE).




0) Ilopsinoxk mnpoBedeHUS TNPOMEKYTOYHON aTTecTalluU, MOKA3aTeJM M KPUTEPHUHU
OlleHUBAHUS:

[TpomexxyTounast arrectanus 10 JucnuIuiMHe «Du3nUecKas XUMHA» BKIIOYACT
TEOPETHYECKHE BOIPOCHI, TIO3BOJISIOIINE OIICHUTh YPOBEHD YCBOCHUS 00y4arONMMUCS 3HAHUH, U
NPAaKTUYECKUE 3a/aHusl, BBIABISIOMIME CTENEHb C(HOPMUPOBAHHOCTH YMEHHH M BIaJICHHIA,
POBOIUTCA B (hOpME IK3aMEHa.

Ioxa3arenu u KPUTECPHUHA OLICHUBAHUSA IK3aMEHaA:

— Ha OLEHKY «OTJIHYHO» (5 OamioB) —0Oydaromuiics JNEeMOHCTPUPYET BBICOKHUH YpPOBEHB
c(OPMUPOBAHHOCTH KOMIICTCHIM, BBICOKMII ypPOBEHb 3HAHMH HE TOJBKO HAa YpPOBHE
BOCIPOM3BEACHNS M OOBsICHEHHS HH(OpMAanuu, HO M HMHTEIUICKTYAJIbHBIC HABBIKH PEIICHUS
po0JieM u 3ajau:

® J1aeTCsl KOMIUIEKCHAs OLEHKA MPE/JI0KEHHON CUTYallNH;

® JICMOHCTPUPYIOTCS TIyOOKHE 3HAHUS TEOPETUUECKOr0 Marepuajga U yMEHHE HX
MPUMEHSITD;

® TI0CJIEIOBATEIHHOE, TPABUIILHOE BHIMIOJHEHNE BCEX MPAKTUYECKHUX 3a/IaHUI;

e yMcHHE 000CHOBAaHHO M3JIaraTh CBOM MBICIIH, J€JIaTh HEOOXOAMMBIC BBIBO/II.

— Ha OLIEHKYy «Xxopomo» (4 Oamna) — oOOydYaroIIMICS JEMOHCTPUPYET CpPEIHUM YpPOBEHD
c(hOpMUPOBAHHOCTH KOMITETEHIIUH:

® JacTCA KOMIIJICKCHAas OLCHKa HpeﬂHOX(eHHOﬁ CUTYyalluu,

® JCMOHCTPHUPYIOTCSA AOCTATOYHBIC 3HAHUA TCOPCTUICCKOTO MAaT€pHuajla U YMCHHUC UX
MMPUMCHATH, HO JOIMYCKAOTCA HE3HAYUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTH

®  BbBIIIOJIHCHUC BCCX IPAKTHYCCKUX 38.IlaHI/II71; BO3MOX>XHbBI CIWHHNYHBIC OIJ_II/I6KI/I,
HUCIIPABJISICMBIC CAMUM CTYIACHTOM IIOCJIC 3aMCHAHUS ITPEIIOAaBaTCIIA,

® 3aTpyAHCHUA IPHU AHATUTUUYCCKUX OIICpaluiax, MCPEHOCC 3HAHUN H YMGHI/II\/'I Ha
HOBBIC, HCCTAHAAPTHBIC CUTYyalluu.

— Ha OIICHKY «YyAOBJIETBOPUTEJbHO» (3 Oamna) — oOydaroluiics 1eMOHCTPUPYET MOPOTOBBI
ypOBeHb CHOPMUPOBAHHOCTH KOMITETEHIIUH:

® 3aTpyJIHEHHUs C KOMIUIEKCHOM OLIEHKOM MPEUIOKEHHON CUTYallNH;

® HEMOJHOE TEOPETHYECKOe OOOCHOBAaHHUE, TpeOyIollee HABOAAIIMX BOIPOCOB
[IPENoAaBaTels;

e  BBINOJHEHUE 3a/IaHUM IIPU NOJICKA3KE MPENoJaBaTes;

e 3aTpynHEHUus B (GOPMYJIUPOBKE BHIBOJOB.

— Ha OIEHKY «HEYJAOBJIETBOPUTEIbHO» (2 Oamna) — 0oOydaroImuics JEMOHCTPHPYET
3HaHus He Oojee 20% TeOopeTHHYecKoro Marepuasna, JOMYCKaeT CYIIECTBEHHBbIE OLIMOKH, HE
MO>KET MOKa3aTh WHTEJUIEKTYalbHbIE HABBIKMA PEIIEHUS TPOCTHIX 3a/1au.

— Ha OILICHKY «HeY/A0BJIeTBOPUTEIbHO» (1 O6arn) — oOydJaromumiicss He MOXKET MOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BEICHUS U OOBSICHEHUSI MHPOPMAIIUK, HE MOXKET MOKa3aTh UHTEIUICKTyaJIbHBIC
HaBBIKM PEUICHUs MTPOCTHIX 3aJ]a4 HETPABUIIbHAS OLIEHKA MPEIJI0KEHHON CUTYyAallNH;



