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1. Hepeqeﬂb IJIAHUPYEMBIX pe3yJ/ibTaToB oﬁyqe}mﬂ Mo TUCHHUIIJINHE, COOTHECCHHBIX C IVIAHUPYEMBIMU pPE3yJdbTaTaMU OCBOCHUA

o0pa3oBaTe/IbHOM NPOrPaMMBI.

B pesynbrare mist ocBoeHUs 00pa3oBaTeIbHOM NMporpaMMbl OakagaBpuaTa 00yJaroLUIHiics JODKEH OBIAAETh CICAYIONIMMHU Pe3ybTaTaMu

o0yueHus TI0 AUCITUTUIHHE.

KO,I[ N HAUMCHOBAaHHEC
KOMIICTCHII M

KOI[ N HAMMCHOBAHUC MHAUKATOpa
JOCTHXXCHHA KOMIICTCHIIMH

[Tnanupyemble pe3ynbTaTbl 00ydeHUs
(1eckpunTOpHI)

OIIK 1

CriocoOeH n3y4arh, aHATH3UPOBATH,
ICII0JIB30BATH OMOJIOTHYECKUE OOBEKTHI
1 TIPOIIECCHI, OCHOBBIBAsCh HA 3aKOHAX U
BAKOHOMEPHOCTSAX MAaTEMAaTHYECKHUX,
1)I/ISI/IT-I€CKI/IX, XUMHUYCCKUX U
DHOJIOTMYECKUX HAYK M UX
B3ANMOCBA3AX

OIIK 7

Cnioco0eH mpoBOIUTH
IKCIIEPUMEHTAILHBIC UCCIICIOBAHMS H
WCIIBITAHUS 110 33IaHHON METOIHUKE,
HaOJIOJICHUS U U3MEPEHUSI,
o0pabaTeIBaTh U HHTEPIPETUPOBATH
IKCIIEPUMEHTAIILHBIC TaHHBIC,
MPUMEHSISI MaTeMaTHYeCKHe,
buznueckue, PU3NKO-XUMUYECKHE,
XAMHYECKHE, OMOJIOTHYECKHUE,
MUKPOOHOJIOTHYECKUE METOIBI

OIIK-1.1

AKTHBHOE HCITI0JIb30BaHUE 3aKOHOB
TEPMOJMHAMUKH, XUMHUYCCKON KHHETHKH,
YYEHHS O PaCTBOPAaX U XUMUU
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI B
OHMOJIOTHYECKUX HMCCIEIOBAHUIX

OIIK-7.1

3HaHUE XUMHUYECKUX, PU3UKO-XUMUYECKHX,
OHMOJIOTUIECKUX ¥ MUKPOOHOIOTUIECKUX
METO/IMK MPOBEJCHHUS IKCIIEPUMEHTA U
00pabOTKN MOJyYEHHBIX TaHHBIX

3HaTh:

TeOpeTI/I‘-IeCKI/Ie OCHOBBI TepMOl[I/IHaMI/IKI/I, XHMPI‘-IGCKOﬁ
KUHETUKHU, YYEHHS O PACTBOPAX, 0OCOOEHHOCTH
BBICOKOMOJIEKYJISIPHOTO CTPOEHHUS MaTepUH

YMmeThb:

HpI/IMeHSITb TGOpeTI/I‘IeCKI/Ie OCHOBBI TepMOI[I/IHaMI/IKI/I,
XUMHYECKON KHHETUKH, YICHHSI O pacTBOPax, 0OCOOEHHOCTH
BI)ICOKOMOJIGK}’JIHPHOFO CTpOGHI/IH MaTepI/II/I.

Baanern:

METOAAMHU TGpMOIIHHaMquCKHX pacquOB, KHUHECTUYCCKOT' O
aHaJIM3a, UCCJIEI0BAHMS PACTBOPOB U MAaKPOMOJIEKYJI

3HaThb:

METOJIMKHU MTPOBEACHUS SKCIIEPUMEHTAIBHBIX UCCIIEI0BAHUM
Y UCTIBITAaHUH

Ymern:

OpraHU30BaTh YKCIEPUMEHT B 00JIACTH OMOJIOTUYECKHUX
MCCJIEI0BAHUI M MHTEPIIPETUPOBATH €T0 PE3yJIbTaThl B
COOTBETCTBUU C COBPEMEHHBIM YPOBHEM Pa3BUTHS
(bu3nueckoi XuMun

Baaners:

AKCIEPUMEHTAIbHBIMUA METOIAMH HCCIIEIOBAHUS U
WCIBITaHUA, HAOMIOEHUS U U3MEpEeHusi, 00pabOTKH U
WHTEPIPETAIMU SKCIIEPUMEHTAIbHBIEC TAaHHBIE, IPUMEHSIS




Kon n HanmeHoBaHue Kon n HanMeHOBaHME HHIMKATOpa [Tnanupyemble pe3yabTaThl 00y4eHUS
KOMIETEHIIUU JIOCTHKEHUS] KOMIIETEHLIUU (neckpunTopsl)

MaTeMaTHYeCKHe, (U3nUecKre, GPU3HKO-XUMHUCCKHE,
XUMHYECKHE, OMOJIOTUIECKHE, MUKPOOHUOIIOTUYECKUE
METOIBI




2. MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTeibHON POrPaMMBbI.

JluciumamHa OTHOCUTCS K TUCHUILIHHAM o0s3aTenbHor yactu (b1.0.16) u u3yyaercs Ha
3 Kypce.

B meTtoguueckoM miiaHe MUCHUILUIMHA ONMUpPAETCs Ha 3HAHUA, MOJTYYEHHbIE CTYJIEHTaMU
paHee MpU U3y4YeHUH HEOPTaHUIECKOW, OPTaHUYECKON XUMUHU, MATEMAaTUKU U (PU3UKH.

[TonydenHsble B mporecce U3y4eHHs TUCHUTUTMHBI « DU3ndeckas XUMUs» 3HaAHUSI, YMEHHUS,
HABBIKK MOTYT OBITh MCIOJIB30BaHBI B HAayYHO-HCCIIEIOBATEIBCKONW paboTe OakaiaaBpa W TpU
BBIMIOJTHEHUH BBITYCKHOW KBaJIM(DUKAIIMOHHOM pabOTHI.

3. O0beM JUCIUIIINHBI.

Bup yueOHOi# pabOThI Beero,

ya p 3E/ akazmem. yacoB

OO0masi Tpy10eMKOCTh M CUUILINHBI 8/ 288

(3a4eTHBIX eIUHALY aKaJEMUYECKUX YacOB)

KounrakTHasi paGoTa ¢ npenojaBaresieM: 178
3aHATHUSA JIEKIIMOHHOT'O THIIA 68
3aHTHUSI CEMUHAPCKOTro TUIIA, B T.4. 102

CEMUHAPBI, MPAKTHYCCKUE 3aHATHS 34
nabopaTtopHbie pabOThI 68

KypcoBoe npoektupoBanue (KP wu KII) -

KCP 8

JpyTrue BUJIbl KOHTAKTHOM paObOThI -

CamocrosiTeibHas padora 56

®opma Tekyuero koutpoJs (Kp, pedpepar, PI'P, acce) -

®opma npome:xxyTouHoii arrecrauum (KP, KII , 3auer, sx3amen) 23K3aMeHa 54

4. Conepsxkanme IMCHUIIHHBI.




4.1. Pa3zgeanl JMCHUILINHLI U BUABI 3aHATHIA.
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1. XuMuueckas 12 6 - 10 OIIK- | OIIK-1.1
TepMOAMHAMUKA 1
2. da30BbIE paBHOBECHUS 12 8 20 12 OIIK- | OIIK-1.1
1
3. DNEKTPOXUMHYCCKUC 12 6 16 12 OIIK- | OIIK-1.1
CUCTEMBI 1
4 Meroabl u3ydeHus 14 6 16 10 OIIK- | OIIK-7.1
CTPOCHHUSI BEIICCTBRA. 7
5. XuMuuyeckass KHHETHUKA 18 8 16 12 OIIK- | OIIK-7.1
7
4.2. 3aHATHA JEKIMOHHOI0 THIIA.
Ne O0BeM
HanmeHnoBaune TeMbl NunoBanmonnas
pasnena aKas.
U KpaTKOE COJIepIKaHUe 3aHSATHUS dbopma
JTUCIAIUINHBI 4achl
1 XuMuyeckasi TepMOIMHaMUKa. | Hagano 12 [rpagunuoHHas
TEPMOJIUHAMUKN. BHYTpEHHSS SJHEPTHSI U SHTAITBITHS. ITEKIIHL,
Tepmoxumust. 3axon ['ecca. Dueprerudeckue 3hexTs ITeKIus-
npu (pa30BBIX MPEBPAMECHUSIX U B XUMHUECKUX BU3YaTH3aITHs

peakuusax. OU3NUYECKU CMBICI SHTPOIIUU U €€
M3MEHEHHe Ipyu (ha30BbIX IPEBPALICHUSX U B
XUMHYeCcKHX peakuusx. CBoOonHas sHeprus ['nudoca n
ee ¢pusnyeckuit cmpici. JluHaMHUecKuil XxapakTep
XUMHYECKOro paBHOBecus. KoHcTaHTa paBHOBECHS
XUMHUYECKON peaklnu. Y paBHEHHUE N300aphbl
XUMHUYECKON peakMu. BeipakeHue sl KOHCTaHT
paBHOBECHSI TOMOT'€HHBIX U T€TEPOTr€HHBIX XUMUYECKUX
peakuuid. [Tpunmun Jle-Ilarense.




Ne O6bem
HaumenoBaHue TeMbl uanoBannonnas
pazznena akag.
Y KpaTKO€ COJEPIKaHNE 3aHATUSA dopma
JUCLIUIIIAHEI 4acsl

2 Ocuosusie nousTus. [IpaBuio ¢a3 I'n60ca. 12 [rpagunmroHHas
OZHOKOMIIOHEHTHBIE CUCTEMBI. Y pPaBHEHUSA U IeKLus,
yarpammal. eI
I'oMoreHHbIE JBYXKOMIIOHEHTHBIE CUCTEMBI. BU3YaIU3aLs
WneanbHble 1 HeUAEAIbHbIE CUCTEMBI. 3aKOH Payis.
3akoH ['enpu. [luarpaMMbl COCTOSIHHSI B PABHOBECUU
AKHUJIKOCTb — Tap.

KonnuraruHsie cBOKCTBA.
Juarpammsl 11aBkocT. OCHOBHBIE THUIIBI IUAIPAMM.

3 DneKTpoxuMusl. MexaHu3M BO3SHUKHOBEHUS CKauKa 12 [rpagunmoHHas
[TOTEHIIMAJIa Ha IPAHULE METaUI—HOHBI METalIa. IeKLus,
DNeKTpOAHBIN oTeHIMaN. Bomopoanas mikana UITeKIIMS-
[TOTEHLIMAIO0B. Y paBHeHue HepHceTra 111 paBHOBECHOTO BU3YyaIU3aLs
PIIEKTPOIHOIO ITOTeHIMaNa. TUIIBI 2JIEKTPOAOB. THIIBI
rajJbBaHUUYECKUX JIEMEHTOB. Tabauia cTaHIapTHBIX
[MOTEHLIMAJIOB . DJIEKTpUUYECKas IPOBOAUMOCTh
[PACTBOPOB AJIEKTPOJIMOB.

4 MeTo bl U3yU€HUsl CTPOCHUS MOJIEKYJ, OCHOBaHHbIE Ha| 14  [rpaauuMoHHas
DIEKTPUYECKUX CBOMCTBAx. [Tonspusyemocts, neKnus,
pedpaxius. eKIs-
OnTuyeckre METOAbl M3YUYEHMs] CTPOEHUS BELECTBa BU3YyaIu3aIus
OOmasi XapakTepUCTUKA MOJEKYJISPHBIX CHEKTPOB.

Mcnonb3oBanue 3akoHa JlamOepra-byrepa-bepa npu
M3Y4EHHUH CIIEKTPOB.

Haxoxaenust MOJIEKYJISIPHBIX KOHCTaHT u3
BpaIlaTeIbHbIX " KOJIeOaTeNbHBIX CIIEKTPOB
MOTJIOLIEHUSI.

CrieKTphl KOMOWHAIIMOHHOTO paccesHus,
conocrasiieHne ux ¢ MK-criekrpamu.

5 XnuMudeckas KuHeTHKa. KnuneTnueckne KpuBbIe. 18  [rpagunmoHHas
CKOpOCTh XMMHUYECKOHN peaklny. 3aKOH JeHCTBYIONINX eKus,

Macc. Kunetnueckue ypaBHeHus. KoHcTaHTa CKOpOCTH eKIUs-
XUMHUYECKOHN peakuuu. I[ops1ok 1 MOIEKyISIpHOCTh BU3yanu3anus

XMMHUYECKON peaKIIMU. 3aBUCUMOCTb CKOPOCTH
XMMHYECKON peakliMy OT TEMIEPATypbl. JHEPIHs
AKTUBaLlMU. Y paBHEHUE AppeHuyca.

['eTeporeHHble, LIENHbIE, POTOXUMUYECKUE PEAKIINH.
Peakiuu B pacTBOpax.

SIBneHue karanuza. [ OMOreHHBIN U reTepOreHHbIN
KaTaJIn3.




4.3. 3aHATHS CEMMHAPCKOIO THIIA

4.3.1. CemuHapbl, NPAKTHYECKHE 3aAHSITHS.

Ne HaumMeHoBaHUE TEMBI O0nbeMm,
WunoBanuonHas ¢popma
pasaciia U KpaTKoOe coAeprKaHue 3aHATUI aKaJ. yackl
1 [[puMeHeHne 3aKOHOB TEPMOAMHAMUKH IS 6 BaHATHE — KOH(epeHIus,
pacueta TeIIOBBIX J(P(HEKTOB XUMHUECKUX AKTUBU3ALIMS] TBOPUYECKON
pEakUMii ¥ KOHCTAHTBl DPAaBHOBECUS 3aKOH MesATeIbHOCTH,
["ecca u ciiencTBus u3 Hero. 3akoH Kupxrodda. [pErIaMeHTUpOBaHHAs
IMUCKycCus
2 Hcnonb3zoBanue ypaBHeHus Kiaysuyca- 8 BaHITHE — KOH(EepEHIHs,
KitanelipoHa 11 pacuera TeMIeparypbl AKTUBU3ALIMSI TBOPUECKON
KUIICHUS U TEIUIOTHI HCIIAPEHUSI BEIIECTBA. e TeTbHOCTH,
AHaJIM3 UarpaMM paBHOBECUS KUIAKOCTh <> [perilaMeHTUPOBAHHAs
Mnap W KPUCTAILIBI «<>)XHUIKOCTh IMTUCKyCCUs
3 ["anpBaHnyeckue 3neMeHThl. Pacuer 6 BaHATHE — KOH(epeHuus,
[MOTEHIMAIOB 3JeKTpoaA0B. Beruncnenune 3/C AKTUBU3ALIMS] TBOPUYECKON
1 TAJIbBAHUYECKUX DJIEMEHTOB. MesTeTbHOCTH,
TepMoIMHaMKKa TraJIbBAHUYECKUX 3JIEMEHTOB. [perilaMeHTUPOBAHHAs
DIIeKTpUUYECKasi MPOBOJUMOCTH PaCTBOPOB IMUCKyCCUs
3JIEKTPOJIUTOB OT KOHIIEHTPALIUH
4 Wcnonb3zoBanue ypaBHeHui Knaysuyca- 6 BaHITHE — KOH(EepEHIHS,
Mocortu, [lebas, Jlopenru-Jlopenna ms AKTUBU3AIIUS TBOPUECKOU
pacdera MOJIIPHOU pepaKivy U AUITOTHHBIX MesTeTbHOCTH,
MOMEHTOB BELIECTBA [perilaMeHTUPOBAHHAs
NUACIN/COTAA
5 Mertoasl onpeieIeHus MOPsIAKa U KOHCTAHTBI 8 BaHITHE — KOH(EepeHIus,

CKOPOCTH XMMHYECKON peakiuu. Berancienne
SHEPTrUU aKTUBALMU U TEMIIEPATYPHOTO
Kod(hPuImeHTa XMMIUYECKON peaKiluu.

AKTUBU3ALIHASI TBOPUECKON
IeATENbHOCTH,
[perIaMEHTHUPOBAHHAs
IMUCKyCCUs

4.3.2. 3ansATHS J1a00PATOPHOIO THUIIA.

O0bem
1/ HanmeHoBaHME TEMBI KpaTKOE aKaj. WNunoBarmonHas gopma
COJICpKAHNE 3aHATHS Y4ackl
1 OnpeneneHre MOJSIPHON MacChI 20 METOJ] MaJIbIX TPYIII

BEIIECTBA METOJIOM KPHOMETPHH.
Ornpenenenne TeTIoTh
pPacTBOPEHUS COJIH.

Ornpenenenne TemI0EMKOCTH
pacTBopa COJH.

[TocTpoeHue auarpamMm MIaBKOCTH.




N3mepenne D/1C raibBaHUYECKUX 16
AJIEMEHTOB;

H3mepenue 31eKTporpoBOAHOCTH
pacTBOPOB 3JIEKTPOIUTOB.
Onpenenennie pH pactBopoB

METO]T MaJIbIX TPYII

Ornpezerenre TUIoILHOTO 16
MOMEHTa MOJICKYII.
Pedpaxiusi.
CnexTpockomnus.

METO MaJIbIX I'PYIIIL

OnpeneneHne KOHCTaHTbl CKOPOCTH 16
pEaKIUK ePBOTO MOPS/IKA.
OmnpeneneHyne KOHCTaHTbI CKOPOCTH
pEaKI BTOPOTO MOPSAKA.
Onpenenenne nepeHanpsHKeHus

METOJ, MJIBIX IPYIII

4.4. CamocTosiTeIbHAsI padoTa 00y4yarouxcs.

Ne Ilepedyens BOIPOCOB I O0newm, ®opMa KOHTPOJIA
pasnena CaMOCTOSITENIbHOTO H3yYeHUs aKajl. 4yachl
JUACITUIIIHHEI
1 BrimonHenne MHIUBUYaIbHBIX 33JaHUN IO 10 3amuTa
TeMe: XUMHUYecKast TEPMOIUHAMUKA. WHIMBUTYTbHBIX
3alaHUU 1
HaIMCaHUe
KOHTPOJIbHBIX
pabort
2 BrimosHeHMe MHAWBHTYaTbHBIX 33JaHHH 110 12 3amura
($ha30BBIM PBHOBECHSIM. WHIUBUIYaIbHBIX
3aJlaHui
3 BrimonHeHne MHIUBUYaTbHBIX 33JaHUN TIO 12 3amuTa
anexTponpoBoaHocTy U D/C VHIUBUYyAJIbHBIX
raJbBaHUYECKOro AJIEMEHTA 3aJaHui U
HaIMCaHHe
KOHTPOJIbHBIX
pabort
4 BrinonHenne nHAMBUTYaTBHBIX 3aJJaHUH 110 10 3amura
OTIpeIeIEHUI0 MOJIEKYJISIPHBIX KOHCTAHT. WHIUBUIYaIbHBIX
3aJaHud U
HaIMCaHue
KOHTPOJIBHBIX
pabot
5 BrinonHenue MHAMBUYaTbHOBIX 3a/1aHUM 12 3amura
10 KMHETHUKE. WHIMBUTYaTbHBIX
3aJaHuM U

HaITuCaHue




KOHTPOJIbHBIX
pabot

4.5. TeMbl KOHTPOJIBHBIX PadoT

K. p. el — Pacuem mennoeozo y¢hhpekma xumuueckoii peakyuu. Pacuem xoncmanmel
PAaBHOGECUA XUMUYECKOU PeaKyuu npu 3a0aHHOU memnepamype

K. p. No2 — Ypaenenue Knaneiipona -Knay3zuyca

AHanu3 ouazpamm pagrHogecus HeUoKoCcms - nap

Ananu3z ouazpamm naaskocmu

K.p Ne 3 — Inexmpoonvie nomenyuanwt u 3/1C 2anveanuueckux 31emMeHnos

Inekmponposoonocms pacmeopos ciadovlx I11eKmpoiunos

dnekmpuueckue ceoiicmea MoneKyn

K.p N 4 — Onpeodenenue Kunemuueckux napamempos XuMuiecKux peakyuil

5. IlepeyeHb y4eOHO-METOANYECKOTO 00ecedeH s AJIsl CAMOCTOATEIbHOH PadoThl
00y4arouMXCcH N0 JMCUHUILTHHE.

MeTtoauueckue ykazaHus 1Jig 00YJaroIIUXCs [0 OPraHu3aluyd CaMOCTOSATENbHON paboThI
M0 TUCITUILINHE, BKITFOYAs IEPEUSHb TEM CaMOCTOSTEIIBHON pa0doThI, (POPMBI TEKYIIIETO KOHTPOJIS
10 TMCUUIIMHE U TPEOOBAHUS K UX BBIMOJHEHHUIO Pa3MEIIEHBI B AJICKTPOHHON HH(OPMAIMOHHO-
obpazoarenbHoi cpeae CIIOI TU(TY) na caiire:
http://media.technolog.edu.ru .

6. @oHJ OLIEHOYHDBIX CpEaACTB 1Jisl MPOBEACHUSA l'lpOMC)KyTO‘lHOﬁ arTrecranmumn

[TpomexyTouHas aTTecTanus N0 AUCIUIUINHE IPOBOAUTCS B (POpPME IK3aMEHOB.

IIpu cpauye sKk3aMeHa CTYIEHT MMOJyyaeT OWJIeT, B KOTOPOM MMeEEeTCsl TPH BOIIpoca W3
NepeyHsl BONPOCOB U 3ajaya Mo OJAHOMY M3 pasJlieloB Kypca, BpeMsl MOJATOTOBKU CTYAEHTA K
YCTHOMY OTBETY - 10 45 MUH.

B npuioxeHnn npuBOoIUTCS MEpEUYEeHb BOIPOCOB K IK3aMEHY 110 BCEM pa3jiesiaM Kypca.

[Ipumep BapuaHTa HK3aMEHALIMOHHOTO OMIIeTa!

Bapuant Ne 1

1. 3aBucumocth TemioBoro 3¢p¢dexkra XUMHUYECKUX  peakiuuid  oT
temneparypsl. YpasHenue Kupxroda.

2. JlaBneHuWe Mapa HaJ CMEChbI0O B3aUMHO HEPACTBOPUMBIX JKHMJIKOCTEH.
IleperoHka ¢ BOJSHBIM IIAPOM.

3. BpamarensHble cnekTpel. OrmpeneneHue MOMEHTa HWHEpUUM U
PAaBHOBECHOTO MEXbSJIEPHOTO PACCTOSTHUS /ISl JIBYXBQJICHTHBIX U
JMHENHBIX MHOTOATOMHBIX MOJIEKYJI U3 CIIEKTPAJIbHBIX JAHHBIX.

4. Onpenenutb TEPMOIUHAMUYECKYIO BO3MOXXHOCTH OOpa3OBaHHUS METaHa
no peakuuu CSz + 4Hz = CH4 + 2H2S npu T=1000K.

@DOoH/J OLIEHOYHBIX CPEJCTB MO TUCIUILIMHE NpeacTabieH B [Ipunoxennn No 1



PGBYJIBTaTBI OCBOCHUA JUCHUIUIMHBI CUHUTAKOTCA HOOCTUTHYTBIMH, CCJIW IJId BCCX
3JICMCHTOB KOMHGTGHHHI;'I JAOCTUTHYT HOpOFOBHﬁ YPOBEHb OCBOCHHSA KOMIICTCHIHWH HAa JaHHOM
9TallC — OLCHKA «YJOBJICTBOPUTCIILHO.

7. Hepeqenb y‘leﬁHbIX I/I3}IaHI/II71, H606X0)1HMBIX AJI OCBOCHHUA TUCHUILIMHBI.

a) nedyaTHbIC U3TAHUA:

1. Adanacwen, b.H. ®uznueckas xumus: yueb. mocoodue 11 By30B / b.H. Adanacees, 10.11.
AxynoBa. — Caskr - [lerepOypr: Jlans, 2012. — 464 c.- ISBN 978-5-8114-1402-4.

2. Ctpombepr, A.I'. ®usnueckas xumust /. A.I'.CtpomOepr - Mocksa: Beiciiast mkoma, 2009
- 527¢. - ISBN 978-5-06-006161.

3. Kparkuii cripaBouHuK (u3uko-xumuyeckux BenuuuH / pena. A. A. Paemens, A.M.
[Moromapea — MockBa: OO0 «TUJI «A3-booK», 2009.-240 c. — 5-86457-116-4.

4, [IpakTrueckue paboTel 10 (pu3nyecKkor XuMuM: yueObHoe mocodue s By3os/ pen. K.II.

Mumenko, A.A. PaBnens, A.M. IlonomapeBa. - 5-¢ wusa.nepepad. — Caunkrt IlerepOypr:
ITpodeccus, 2002.- 384c. — ISBN 5-95913-027-5.

5. dusndeckas xumusi. Teopus u 3amayun: yueoHnoe nmocooue / FO.I1. Akynosa, C.I'. U3oToBa,
O.B. Ilpockypuna, U.A. Uepenkosa. — 3-e uzf.,crep. — Cankrt_IlerepOypr : Jlans, 2022. - 228c.-
ISBN 978-5-8114-8947-3

0) 3JIeKTPOHHbBIE U3TAHUS

1/ AdanaceeB, b.H. ®usuueckas xumus: yued. nocobue ans By3os / b.H. Adanacses, FO.I1.
AxynoBa. — Cankt - IlerepOypr: Jlans, 2022. — 464 c.- ISBN 978-5-8114-1402-4// Jlaus:
JJIEKTPOHHO-OMOMMoTeuHass cucrema- URL:https//e.lanbook.com /- Pexum moctyma: 10
TIOJITIHICKE.

2/ ®usnyeckas xumus. Teopust u 3agaun: yaueonoe mocodue / FO.I1. Akynosa, C.I'. 3otoBa, O.B.
[Tpockypuna, M.A. UepenkoBa. — Caukt_IletepOypr : Jlanb, 2022. - 228c.- ISBN 978-5-8114-
8947-3 // Jlann: anekTponHo-6ubaHoTeuHas cucrema- URL:https//e.lanbook.com (16.11.2020) /-
PesxuM poctyna: mo moamnucke.

8. IlepeueHb 31eKTPOHHBIX 00Pa30BaTeIbHBIX PECypPcoOB, HEOOX0AUMBIX VIS OCBOCHUS
AUCHUILINHBI.

Vuebnwiit  tman,  PIIJ], ydeOHO-mMeTOnMueckwe  MaTepHalbl,  pa3MEIICHHbIE  Ha
http://media.technolog.edu.ru.

DIIEeKTPOHHO-OUOIMOTEUHBIE CUCTEMBI:

OBC «Jlanby: https://e.lanbook.com/books/;

AIIEKTPOHHBIN uYuTaNbHbIN 3a1 — bubnnoTex ¢dynnamentanbHoi Oubmmuorexku CIIGITU(TY):
http://bibl.Iti-gti.ru/36C., .

9. MeTogu4yeckune YKazanus AJist oﬁyqamumxca 0 OCBOCHHIO JUCHUIIJIMHBI.

Bce Buabl 3ansaTHi 10 nucuuiuinHe «Puznyeckas XUMHUsH MPOBOJSATCS B COOTBETCTBUU C
tpeboBanusmu cienyromux CTII:

CTO CI'JbI'TH 020-2011. KC YK/IB. Bunasl yueOHbIx 3aHsTHil. JlabopaTopHbie 3aHITHSL.
OO6ue TpeGoBaHUS K OPraHU3aIMK U TIPOBEICHHIO.

CTII CIITTH 040-02. KC YK/IB. Bunb! yueOHbIX 3auaTUH. Jlekuus. O6mue TpedoBaHus;

CTO CII6I'TU 018-2014. KC YKIB. Bunbl yueOHbIX 3aHATHIH. CeMUHApPhI U TPAKTHUECKUE
3aHaTud. O01mue TpedoBaHUs K OpraHu3aluy U MPOBEICHUIO.


https/e.lanbook.com

CTII CIIOI'TH 048-2009. KC YK YK/IB. Buabl yueOHbix 3anaruii. CamocTosiTeIbHas
mIaHupyemMas padora cryaeHToB. OO0mue TpeOoBaHUs K OpraHU3alMK U TPOBEACHHUIO.

CTII CII6GI'TH 016-2014. KC YK YK/IB. ITopsinok nmpoBeieHus 3a4€TOB U SK3aMEHOB.

[InanupoBaHue BpeMeHU, HEOOXOAUMOT0 Ha U3y4eHHUE TaHHOW JUCIUILIMHBL, JIy4Ile BCEro
OCYIIECTBIISITh HAa BECh CEMECTp, MpeAyCcMaTpuBas IpPH OSTOM PpEryisipHOE IOBTOPEHHUE
MPONICHHOTO MaTepuaa.

OCHOBHBIMHU YCJIOBUSIMH TIPABHJIBHOW OpraHU3alMKd y4eOHOTro mporecca Al CTYIEHTOB
ABIISIETCS: TUIAHOBOCTh B OpraHU3alliu y4yeOHOH paboThl; Cephbe3HOE OTHOLIECHUE K M3YYEHUIO
MarepHaa; MOCTOSHHBIN CaMOKOHTPOJIb.

Ha 3aHsATHS CTYyAEHT AOJDKEH NPUXOIUTh, UMes Oarak 3HaHWM W BOIMPOCOB MO YiKe
U3y4ECHHOMY MaTepHaiy.

10. Hepeqenb I/IH(l)OpMaIII/IOHHLIX TeXHOHOFHﬁ, HUCIIOJIB3YEMBIX IIPHA OCYINECTBJICHUU
06pa30BaTEBHOFO npouecca mo IMCIUMIIJINHE.

10.1. UudopmanuoHHbIe TEXHOJIOTHH.
B y4ueGHOM mporiecce 1o JaHHOW JUCIHILTAHE MPETYCMOTPEHO:

- HCTIOJIb30BaHUM MH()OPMAIIMOHHBIX TEXHOJOIMH - YTEHHME JIEKLHH C HCIIO0JIb30BaHUEM
CIalI-TIpe3eHTaLNI;

- B3aMMOJICHCTBHE C OOYYarOIIMMUCS IOCPEACTBOM 3JIEKTPOHHOW HH(POPMALMOHHO-

00pa30BaTesIbHOM cpeibl.

10.2. IIporpamMHoe obecneveHue.

Microsoft Office (Microsoft Excel): Office 2007 Russian OLP NL AE (TI'ocynapcTBeHHBIH
KOHTpakT Ne 24 ot 14.09.2007, cpok neiictBusi — Oeccpouno), Office Std 2013 Rus OLP NL
(Kontpakt Ne 02(03)15 ot 15.01.2015, cpok nelictBus -20 ner).

LibreOffice (oTkpbITast TUIIECH3UA).

10.3. ba3bl JaHHBIX 1 HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMBI.
CripaBouHo-nionckoBasi cucrema «Koncynprant-ITnrocy.

11. MaTrepunajibHO-TEXHHYECKOe 00ecriedeHe 0CBOEHHS TUCIUTIMHBI B X0/I€ peau3aiuu
o0pa3oBaTeJbHON MPOrPaMMBl.

Jlns mpoBelieHHs JIEKIMOHHBIX M MPAKTHYECKUX 3aHATHH HUCMONb3yeTcs ayauTopus,
000py/l0BaHHAsl CPEACTBAMHM OPITEXHUKH C JIMLIEH3UOHHBIM MPOTPaMMHBIM OOECIEUYEeHUEM U
BBIXOJIOM B UHTEPHET, Ha 33 1MOCal0uHbIX MECTa.

Jlis mpoBeneHus JaOOPATOPHBIX 3aHATHH HMCIONB3YIOTCS JIaDOpaTOpHBIE MOMEIEHUs
Kadeapsl Gpu3NYecKond XUMHUH.

12. Oco0eHHOCTH 0CBOCHUSA IMCHUIIMHBI HHBAJIUAAMHU U JIMIAMH C OTPAHNYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI.

JUis WHBaNIMIOB U JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSMM Yy4yeOHbBIE MpoLecc
OCYILECTBIIsIETCST B COOTBETCTBHM ¢ [lososkeHHMeM 00 opraHM3aluu y4eOHOro Iporecca s
00yJYeHUs] MHBAJIUAOB W JIMIl C OTPAaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi CIIGI TU(TY),
YTBEPXKACHHBIM pekTopoM 28.08.2014.






[Ipunoxenne Ne 1

DoHJ OLIEHOYHBIX Cpeacrs

AJIsl IPOBe/IeHUs POMEKYTOUYHOI aTTecTaluu 1o

JUCHUILINHE «DPU3ndecKass XUMHD)

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.
Nunekc Oran
Coneprxanue
KOMIIETEHIINHU dbopMupoBaHus
OIIK-1 CriocoOeH n3yuaTh, aHATU3UPOBATh, UCIIOJIb30BATh MIPOMEXKYTOUYHBIN
DHOJIOTHYECKHE OOBEKTHI U MPOIIECCHl, OCHOBHIBAsSICh HA
BAKOHAX U 3aKOHOMEPHOCTSX MaTeMaTUYECKUX, PU3NUECKUX,
XUMHYECKUX U OMOJIOTUYECKUX HAYK U MX B3aHMOCBSA3SIX
OIIK-7 Crnioco0eH npoBOIUTh IKCIIEPUMEHTAJIbHBIE UCCIIEI0BAHUS U

UCHBITAaHUA 10 33JJaHHOM METOMKE, HAOIIOACHUS U
u3MepeHusi, 00padaTbiBaTh U UHTEPIPETUPOBATH
HKCHEpUMEHTAIbHbIE JaHHbIE, IPUMEHSSI MATEMAaTHYECKHUE,
¢busnveckne, PU3NKO-XMMUIECKHE, XUMHUUECKHE,
OuosIornyeckre, MUKpoOHOJIOrHUECKUE METO b




2. IToka3aTe/in M1 KPUTEPHHU OLIEHHBAHNS KOMIIeTEHIMI HA Pa3JIMYHBIX 3Tanax uxX (POpMHUPOBAHMS, IIKAJIA OLeHUBAHUS

Kon u IToka3arenn Kpurepuit YpoBHU c(hOopMUPOBAaHHOCTH
HalMEHOBaHUE c(OpMHUPOBAHHOCTH OLICHUBaHMSI (oncaHue BBIPAXKEHHOCTH JAECKPUIITOPOB)
MHAMKATOpa (leckpunTOphl) «YJIOBJICTBOPUTEIIbH «XOpOILLIOY» «OTJIIMYHO»
AOCTHIKCHUA o» (cpeanuii) (BBICOKHIA)
KOMIIETEHIIUU (IOPOTOBBIif)
OIIK-1.1 3Haer: OtBeThl Ha BONpoOCH! K 3k3aMeny: | Jlaér onpenenenus | Jlaér onpenenenust | [IpaBuiibHO naer
AKTUBHO TEOPETUYECKHE OCHOBBI Ne 1-33, OCHOBHBIX IIOHATHI | OCHOBHBIX IIOHATHH | OopeaeeHus
UCIIOJIB3YET TEPMOJAMHAMUKH, 50-55, 63-66, 69, 71-73,80-98 (bu3nueckoit XuMuu | GU3HYECKON XUMUU | OCHOBHBIX TTOHSATHMA
3aKOHBI XUMHUYECKON KUHETHKH, BeInonHeHue KOHTPOJIBHBIX paboT | ¢ OmKOKaMH C HE3HAYUTEIbHBIMH | PU3HMUECKON XUMUU
TEPMOJMHAMUKH, | y4EHUS O pacTBOpax, olnOKaMu. ¢
XUMHUYECKOH 0COOEHHOCTH MOMOILBIO
KUHETUKHU, YYEHUS | BHICOKOMOJIEKYIISIPHOTO HaBOJALIUX
0 pacTBOpax u CTPOEHUS MaTepUu BOIIPOCOB

XUMHHU
BBICOKOMOJIEKYJISIP
HEIX COEIUHCHUN
B OMOJIOTMYECKUX
HCCIICIOBAHUAX

Ymeer:

MPUMEHSITh
TEOPETHYECKUE OCHOBBI
TEPMOJUHAMUKH,
XI/IMI/ILIGCKOI\/'I KHHCTHUKU,
YUEHHSI O pacTBOPAX,
0COOEHHOCTH
BBICOKOMOJIEKYJISIPHOTO
CTPOCHHUSI MATEPUH.
Baaneer:

METOJaMu
TEPMOANHAMUYECKUX
pacquOB, KUHCTHUYCCKOI'O
aHaJan3a, UCCIIEJOBaHM

OTBeThI Ha BOMPOCHI K IK3AMEHY:
Ne34-49, 56-62, 67,68,70, 74-79
BrinonHeHne KOHTPOJIBHBIX paboT
Brinonnenue nabopaTopHbIX padoT
1 0OpMIIEHHE OTYETOB

OTBeThI Ha BONPOCHI K
sk3aMeHy:Ne
7,10,16,18,20,25,29,36,37,43,45,60
,64-66,72,74,78,86,88,92,93
BBINOJIHEHUE KOHTPOJIBHBIX padoT

HasrsiBaeT ocHOBHEIE
METO/Ibl U3yUYEHHUS
¢buzuko-
XUMHYECKUX
CBOICTB BEIIECTB C
OILIMOKaMH

Wznaraer MeToauKu
BBITIOJTHEHUS
1a00paTOPHBIX
pabort ¢ ommoOKaMu

Ha3zriBaeT ocHOBHEIE
METO/IbI U3YUYEHHUS
¢buzuko-
XUMHYECKHAX
CBOICTB BEIIECTB C
OIIMOKAMHU C
HaBOISIIIMMH
BOIIPOCAMH U
MoJCKa3KaMu

W3naraer MeTOAMKI
BBITTOJTHEHUS
1a00paTOPHBIX
pabort ¢
HaBOJAIIUMU

JleMoHcTpHpYyET
OCBOEHHE METOJI0B
OIIPENCIICHUS
(hUBUKO-XUMHYECKUX
CBONCTB

CnocobeH
CaMOCTOSITENILHO
MIPaBUIIEHO
H3JI0KUTh METOIUKH
BBITIOJIHCHU A




OIIK-7.1

3Hanue
XUMHAYECKHX,
¢dusuko-
XUMHAYECKHX,
OMOJIOTMYECKUX U
MHUKPOOHOJIOTHYEC
KHX METOIHK
NIPOBEICHUS
IKCIIEPUMEHTA U
00paboTKu
MOJTyYEHHBIX
JTAHHBIX

pacTBOPOB U
MaKpPOMOJIEKYJI

3Haer:

METOJIUKHU MPOBEICHUS
AKCIEPUMEHTAIbHBIX
HUCCIIEIOBAHUN U
HCIBITAaHUH

YMeeT 1IpoBOIUTH
SKCIEPUMEHT B 00JIaCTH
OMOJIOIrHYECKUX
HCCIICAOBAHUMN U
WHTEPIPETUPOBATH €TI0
pe3yNIbTaThI B
COOTBETCTBUU C
COBPEMEHHBIM YPOBHEM
pa3BuTHUs HU3NICCKOM
XAMHUA

Baageer:
IKCIIEPUMEHTATHLHBIMA
METOJIaMH UCCIICAOBAHUS
U UCTIBITAHUS,
HaOIIOACHUS U
u3MepeHus, 00paboTKU U
HMHTEpPIpETAINH
IKCIIEPUMEHTAIILHBIC
JaHHbBIE, PUMEHSS
MaTeMaTHYECKUe,
¢busnveckue, GU3NKO-
XHUMHYECKHUE,
XUMHYECKHUE,
OMoJIOTHYeCKHe,

OTBeTH Ha BOIIPOCHI K 9K3aMCHY:

Ned, 13,14,34,57,70,72,74,78

OTBeThI Ha BOMPOCHI K IK3AMEHY:

Ne 6,11,12,14,16,31,39-42,46-49
BrlinonHenne MHANBUYaTbHBIX
3aaHUuN

OTBeThI Ha BOMPOCHI K IK3AMEHY:

Ne34-49, 56-62, 67,68,70, 74-79
BrinosiHeHUE MHIUBUYATbHBIX
3aIaHUN

HazwiBaet u
IOSICHSIET OCHOBHBIE
(busuko-
XUMHYECKHUE
MIPOIIECCHI C
omnOKaMu

Bremomaaser
CTaHJapTHHIC
OTIEPALINH C
oIInOKaMu

Bremomaser
WUHAUBHUIyalIbHbIE
3aJIaHUA C
OIIMOKaMH,
[Iyraercs B
000CHOBaHHUH
BBIOOpaA MeTOIA
oTpeaeNneHus
¢uzuko-
XAMHYECKHUX
CBOMCTB

BOIIPOCaMH U
MOJICKa3KaMu
ITosicuserT,
Kiaccuuupyer
OCHOBHBIE (PH3UKO-
XUMHYECKHE
MIPOLIECCHI C
HEOOJIbIINMHU
MOJICKa3KaMu
npernojaBaTess

Breimonnser
CTaH/IAPTHBIC
ornepanum ¢
oACKa3KaMH
MpernojaBaTess

[IpuBOoaUT IpUMEpPHI
HEKOTOPBIX
AKCIIEPUMEHTAIIbHBIX
METOJIOB C
MOJCKa3KOH
MPENOJaBaTEeIIst
IIpaBunsHO
OILICHHBACT
MOTPEUTHOCTH
BEJIMYUH C
HeOO0IbIION
OJICKa3KOU
MpenoiaBaresns

1a00paTOPHBIX
Cnocoben
CaMOCTOSITETTLHO
NPaBUWILHO HA3BATh
u
KJIacCH(pHUIUPOBATH
OCHOBHBIE (PHU3HKO-
XMMHYECKHE
MIPOIIECCHI

CaMoCTOSTEIBHO
BBITIOJIHSIET
CTaHJapTHHIE
oreparuu ¢
COOJIIOICHUEM
TEXHUKH
0e30ImacHOCTH

IIpaBunsHO
BBIOHMpaeT
AKCIEPUMEHTAITBHBIN
METO/]I IPU PEIICHUN
3amad
npodeccnoHanbHOMI
JEeSATEITLHOCTH
Cnocoben
CaMOCTOSITETTHHO
OLICHUBATH
MOTPEITHOCTh
OTIpEeICTIIEMBIX
(UBUKO-XUMHYECKUX
BEJIMYMH




MHUKPOOHOIOTHYECKHE
METOJIBI

[Hkana ouenuBanus coorserctByer CTO CIIOI TU(TYVY:
[To auctumrHe NMPOMEXYTOUHAsI aTTeCTAIMs MPOBOAUTCS B (OpME SK3aMEHOB, IIIKaja OLEHUBAHUS — OajulbHas («OTIUYHO», «XOPOIIOY,
«YZOBJIETBOPUTEIBHO», «HEYIOBIETBOPUTEIHLHOY).



3 TumnoBble 3aJaHUSI KOHTPOJbHBIX PadoT AJs1 NPOBeJEHUS] MPOMeKYTOUYHOI
arrectauuud. Bonpochl il OLEHKH 3HAHMA, YMEHUIl W HABBIKOB, C(POPMHUPOBAHHBIX Yy
cryaenta no komnerennusam OIIK-1 u OIIK-7:

3.1. [IpumMepbl MHOTOBAPHMAHTHBIX PACUYETHBIX 3aIaHUM J1JI KOHTPOJISI
CaMOCTOSITE/IbHOI Pa0OThI CTYIeHTOB U JJI1 KOHTPOJIbHBIX PadoT

Tembl 1 1 2 - XuMuYecKasi TEPMOJANHAMUKA U XUMHYECKOe PaBHOBeCcHe

3aoanue Ne 1. Pacuem pagno6ecHo2o 6b1x00a npoOyKma Xumu4eckoll peakyuu u 6vloop
ONMUMANILHBIX YC06UIL RPOBedeHUs npoyecca.

o 0
1.1. Ha ocHOBaHMH 3HAYCHUM TEIIOT O6paSOBaHI/I$I BCIICCTB AHf 29g M3 CIIpaBOYHHKA

ompeJieNInTe H300apHBIi TemoBoi s3ddext xumudeckoii peakumu A Qp = A H 898 (B xIx) npu

YCIIOBHH, YTO BCE BEILECTBA, yYACTBYIOIINE B PEAKIIMU, HAXOIATCSA B UACATIHLHOM ra3000pa3HOM
COCTOSIHUH.

1.2. Onpenenure U3MEHEHUE YHCIIa MOJIeH ra3000pa3HbIX BemecTB peakun A npu 298 K u
CTaHJAPTHOM JIaBJICHHH.

1.3. Paccuuraiite padoty (B k/[), coBepIiaemMmyro B peakiiuu A MpOTUB BHEITHETO JIaBJICHUS
npu P =constu T =298 K.

. o o — 0
1.4. Onpenenute H30XOPHBIN TEIIOBOH 3P ekt xumuueckoit peakimu A Qv = A U 5qq 1IpH

YCJI0BHUH, UYTO BCC BCIICCTBA, YUACTBYIOIIHEC B PCAKIIUN, HAXOAATCA B UICAJIbHOM F33006p33HOM
COCTOSAHHMU.
1.5. Ha ocHoBaHumn JaHHbIX K3 CIPAaBOYHHUKA OIPCACINTC HN3MCHCHUC CpeHHeﬁ

TEIUIOEMKOCTH B CHCTEME B pe3yibTare peakuuu A ACS 2057 (B 0x/K). Temneparypy T nns

CBOETO BapHaHTa BO3bBMUTE U3 TAOJIUIIBL..
1.6. Onpenenute TeruioBod APdeKT peakuun A Tpu Temreparype | M CTaHIApPTHOM

JaBICHUH A, H$ (B x/Ix), ucrionb3yst HallIeHHBIE paHee 3HAYCHUs AH 398 u Aép? 98T *

1.7. YcranoBute, kak OyneT MEHATHCS TEIUIOBOM 3(dexT Xxumuuyeckol peakuuu A npu
MOBBILIEHUM TemIiepaTypsl. OTBET apryMEHTHPYHUTE, UCIIONIb3Ysl COOTBETCTBYIOLINE YpaBHEHUS
XUMHUYECKON TEPMOJIUHAMUKH.

1.8. Ompenenure u3MeHenue sHTponuu cuctemsl (B Jx/K) B pesynabrare XMMHUYECKOU
peakuuu A, NpoTeKaroled MeXAy BElIeCTBaMH B HJCAJIbHOM T'a3000pa3HOM COCTOSIHUHM TpU
CTaHJapTHOM JaBiieHUH U TeMreparype 298 K. 3HaueHMs cTaHIapTHOM SHTPOIMU JUIsl BELIECTB
BO3bMHUTE U3 CIIPABOYHHKA.

1.9. Paccuutaiite U3MEHEHHE DHTPONHHU ArS$ (8 Ix/K) B pesynbrate peakuuu A npu

temneparype 7T M CTaHIZapTHOM JABJIEHUHU, MCIONb3ysd paccuuTaHHble B M. 1.8. 3HaueHus
~0
W3MEHEHHUs SHTPONUHM IpH Temreparype 298 K u ACp g7 -

1.10. Onpenenure n3MeHeHHe CTaHAApTHOM sHeprun ['n66ca A G (JIK) 1ist XUMAYECKOi

peakuuu A npu temneparype 298 K u npu remneparype T.

1.11. PaccuuTaiiTe TepMOAMHAMHUYECKYI0 KOHCTAaHTy paBHoBecus Ka peakmuu 4 mnpu
temneparype 298 K u remneparype 7.

1.12. Omnpegenute rnyOouHy mpeBpameHuss & B peakuuu A npu Temneparype T u
aTMOC(EpHOM JIaBJIEHUH TP YCIOBHH, YTO MCXOTHBIC BEILECTBA B3SATHl B CTEXMOMETPUUYECKUX
KOJIMYECTBAX.

1.13. Omnpegenute rnyOouHy mpeBpameHuss & B peakuuu A npu Temneparype T u
aTMOC(epHOM JIaBJICHHUU IPH YCIOBUHU, YTO HCXOJHBIE BELIeCTBAa B3SAThl B KOJMYECTBAX,
YKa3aHHBIX B TaOJIuUIE.

1.14. Onpenenute creneHb NpeBpaILlEHUs UCXOAHBIX BEIeCTB Npu ycnoBusax 1.12 u 1.13.



1.15. Onpenenurte coctaB paBHOBECHOM cMecH B % (MOJIL.) 11 XUMUYECKOU peakiuu A mpu
temriepatype T u atMmochepHOM JaBieHuu npu ycenoBusx 1.12 u 1.13.

1.16. VYcraHoBuTe, Kak BJIMSET IOBBIIIEHUE TEMIIEPaTypbl Ha TEPMOJUHAMHYECKYIO
KOHCTaHTY paBHOBecusi Ka ¥ paBHOBECHBIN BBIXOJ] MPOAYKTOB XHUMHUECKON peakiuu 4. OTBer
apryMEHTHPYHTE, HCIIONIb3Ysl COOTBETCTBYIOIIME YpPAaBHEHHS XHMHYECKOH TEPMOJMHAMUKH.
ConoctaBbTe cieTlaHHbIE BBIBOJIBI C PACUETHBIMU 3HAUYEHUSIMU KOHCTAHT PAaBHOBECHSI.

1.17. YcraHoBuTe, KaK BJIMSET IMOBBIIICHUE OOIIETO JABJICHHS HA PAaBHOBECHBIA BBIXOJ
MPOAYKTOB XUMHUECKOM peakiuu A. OTBET apryMeHTUPYHUTE.

1.18. Cpenaiite BbIBOA 00 ONTHUMAJIBHBIX YCIOBHUSX NMPOTEKAHHUS MpoOIecca: MpU KaKuX
TEMIEpaTypax U JABICHUSAX CJIeIyeT MPOBOAUTH PEaKIHI0 A s MOJIy4eHHUS MaKCHMalbHOTO
BBIXOJIa TMPOJYKTOB. IIpu OTBeTe Ha JAHHBIA BONPOC YYUTHIBANTE KHMHETHYECKHE (aKTOPHI U
SHEPreTUYecKHe U YKOHOMUYECKHUE 3aTPaThI.

Bapuanr Xumunueckas peakuus A T,K
1 N, +3H, =2NH; 500
2 CCl, +4H, =CH, +4HCI 700
3 CH, +2S, =CS, +2H,S 600
Bapuant HauanpHO€ KOJIMYeCTBO MCXOMHBIX BEIICCTB
1 N2 — 0,2 MoB; H - 2,0 momn
2 CCly - 5,0 monus; H, — 10,0 moiub
3 CHg4 — 0,02 moub; S — 0,1 moap

3adanue Ne 2. Pacuem napuyuanbHvlx 0a61eHUuil KOMHOHEHN 08 PABHOBECHOIL cMeCU

v (0] v
2.1. Ha ocHoBanuu 3nayenuii AHY ,q¢ M3 crpaBouyHMKa ompenenuTe TEMIOBOM dPdeKT

peakuun B A H 7o (xJIx) mpu 298 K 1 cTaHIapTHOM JaBI€HUH C y4€TOM arperaTHoro COCTOSHHS
BCEX BELIECTB, YUAaCTBYIOIIMX B PEAKIIMH.
2.2. Omnpenenure nzmenenue >HTporuu A, Sy (Jx/K) B X01e XUMUYecKol peakiuu B

npu 298 K u CTAaHAApPTHOM JHaBJICHUU C YUYCTOM arperaTHoro COCTOSAHUA BCCX BCIICCTB,
YUYaCTBYIOIIMX B pE€aKINU.
2.3. Ha ocuoBanun JAaHHBIX OIMMPEACIIUTEC U3BMCHCHUC Cpe)lHeI\/'I TCIIJIOEMKOCTHU JIs1 p€aKIun
—o
B Ar C P,298-T (H)K/K)

2.4. Paccumraiite TermioBoil 3dekt peakumm A H; ¢ HCIONB30BaHHEM CpEIHHX
o —o0
TEITOEMKOCTEN A, Cp 2087 -
2.5. Omnpenenure usmeHenune sutpormu A,S;  ([bx/K) B xome peakimu B mpu
—0
Temmeparype T M CTaHAAPTHOM AABIEHHUH, UCTIONB3YsS A, Sjos U A Copoosr.

2.6. BpruncinTe u3MeHeHne CTaHnapTHOM sHeprun ['n66ca A Gy (k) IUist XHAMAYECKO#
peaxkuuu B npu temneparype T. Caenaiite BBIBOJ O HAIIPaBIEHUU CaMOIIPOU3BOJIBHOTO IIPOLIEcca.

2.7. Omnpenenute TEPMOAMHAMUUYECKYIO KOHCTaHTY paBHOBeCHs XUMu4eckoi peakiuu Ka
npu Temmeparype T.

2.8. Hanumure ypaBHEHUE, CBA3bIBAIOIIEE KOHCTAHTY PABHOBECUSI XUMHUYECKOM peakuuu
K, ¢ xumuueckoil mepeMeHHOW (IIyOMHON TpeBpalieHHs) ¢ TPH YCIOBUH, YTO HCXOMAHBIC
BEILIECTBA B3AThl B CTEXMOMETPHUUECKUX KOINYECTBAX.

2.9. 3anmmmure B 00IIEeM BHAE BBIPAKEHHE IS KOHCTAHTHI PAaBHOBECHS XHMHUYECKOMH
peakiun B uepes napuuanbHble JaBICHUS pearupyoIUX BELIECTB.



2.10. Ompenenure mapuuaibHble JaBICHUS ra3000pa3HBIX BEIIECTB MPH TeMIieparype T u
atMoc(epHOM JIaBJICHUH.

2.11. Ouenute BIUSHUE M3MEHECHHs OOIIETO NABICHHS, TEMIEPaTypbl U pa30aBJICHUS
PEaKIMOHHONM CMeCH Tra3oM, HE YYacTBYIOIIMM B XHUMHUYECKOW pEakluu, Ha IMOJIOKEHUE
PaBHOBECHSI PEaKIIMK U PAaBHOBECHBIN BBIXO/] POIYKTA.

Bapuant Peaxusa B T, K
1 Fe+ CO2=FeO +CO 700
2 CO + H2 = Cpagur) + H20 1000
3 Fe203 + 3CO = 2Fe + 3CO2 700

Tema 3 — ®a3oBble PAaBHOBECUA U PACTBOPLI HEIJIEKTPOJIUTOB

3aoanue Ne 3. Ananusz ¢pazoeozo pasnosecus sHcudKocmop — nap 6 00HOKOMHOHEHMHOU
cucmeme

3.1. dns BemecTBa A, MCTIONB3ys AaHHBIE «KpaTKoOro cripaBoYHUKA (PHU3UKO-XUMHUECKIX
BEJIMYMHY» 10 3aBUCUMOCTH TEMIIEPATypbl KUIIEHUS BEILECTB OT AABICHMS, NOCTPONTE KPUBYIO
ucnapenus B koopaunatax P =f (T) u InP = f(1/T).

3.2. Onpenenure ko3 duinentsl ypasuenus InP =A - B/T.

3.3. Berumcnure terory ucrnapenus AH mns BemectBa A (k/k  /MOIB), HCIONB3yS
kod(durmenT B, HalIeHHBIN B 1. 3.2.

3.4. Beruuciute Temmepartypy kumenus mpu P = 1,0132-10° ITa. ComocTaBbTe ee ¢
TaOJIMYHBIM 3HAUEHUEM.

3.5. Beruncnure gaBlieHHE HACBHIILIEHHOTO [1apa Ipy Temneparype Tx, yKa3aHHOM B 3aJlaHUU.

Bapuant BemtectBo A Tx °C
1 C2HCI30; TPUXJIOPYKCYCHAs! KUCIIOTA 130
2 C2H.CI,0> JUXJIOPYKCYCHAsI KHCIIOTa 190
3 C2H3CIO; XJIOPYKCYCHAsl KUCJIOTa 180

3aoanue Ne 4. 3axon Paynsa u eco npumenenue K pazoaeienHbvim pacmeopam

4.1. Beruucnure no 3akoHy Payns naBieHue HACBHIILIEHHOIO Mapa pacTBOPUTENS Haj
pacTBOPOM YKa3aHHON KOHIIEHTPalUH.

4.2.  CpaBHHTE C 9KCIIEPUMEHTAIBHBIMH JAHHBIMU U OOBSICHUTE MOTY4YE€HHBIN pe3yibTar.

4.4.  PaccuuraiiTe akTUBHOCTb U KO3(PPUIIMEHT aKTUBHOCTH PACTBOPUTEIIS.

Ne

Bapuant| CocraB pacTBopa T,C Po,1, xIla m, ﬁ;g’/n P, xIla
a
1 Nal — H,0 25 3.1672 0.500 3.1179
2 Co(NH2)2 — H20 25 3.1672 1.600 3.0818
3 C12H22011 — H20 0 0.6104 1.651 0.5893

3aoanue Ne 5. Iobyonuockonuyeckue u KpuocKkonuueckue ceolucmed pacmeopos

Onpenenure, NOAYMHSIOTCS JIM HJI€ATbHBIM 3aKOHAM YyKa3aHHblE B TaOJUIE PacTBOPBHI.
Eciin He NOJUMHSIOTCS — YKaKUTE PUUHHY.

st cucremsl H3BO3 — H2O mpuBeneno moBwimenne Temreparypsl kumeHus (AT), mns
BCEX JIPYTUX CHCTEM — MOHW)KEHHE TeMIeparypsl 3amep3anus (AT).



Ne
BApUAHT PactBop CocraB pacTBopa AT
a
1 H3BO3; — H20 2.541/100r H0 0.214
2 CCIs:COOH —H20 1.062r/65r HO 0.322
3 LiBr — H.O 1.390r/ 100 r H20O 0.566
D6ynuockonuyeckue E u kpuockonuueckrue K KOHCTaHTBI paCTBOPUTENICH:
PacTBopuTens H>O CsHe CH3;COOH NH3(>x) CCly
K 1.86 5.07 3.6 — -
E 0.513 - - 0.33 5.64

3aoanue Ne 6. Ananu3z pazoevix pasnosecuii HeuoKocHms — nap 6 08YXKOMHOHEHMHOU
cucmeme

6.1. Kakyro nndopmanuio o cucteMe HeceT JuarpaMma TemrepaTypa KUIIEeHHS — COCTaB
cucrembl A—B?

[To nuarpamme omnpenenure:

6.2. Ilpu kakoi TeMIiepaType 3aKUIUT KUIKOCTh, COJepKaIias @ MoJ. % BemiecTa A.

6.3. IIpu xakoii TemrepaType BCs IepBOHAYATIbHAS )KUJIKOCTh OOPATUTCS B Map, €CIIH MPU
HarpeBaHuu Hap He OTBOAUTH?

6.4. Kak Oyzet MeHATHCS COCTaB MEPBOHAYAIIBHOM JKUKOCTH [0 Mepe UcrapeHus?

6.5. KakoB cocTaB nepBbIX My3bIpbKOB Iapa?

6.6. Kak wu3MeHsieTcs COCTaB pPaBHOBECHOTO C KHUISIIEH J>XUAKOCTBIO Mapa B XOJe
ucnapeHus?

6.7. Kakoe KOIMYECTBO KaXKJIOTO U3 KOMIIOHEHTOB CMECH OYIEeT HaXOAUTHCS B JKUIKOM
¢a3ze u B mape, eciM M KT CMECH, 33/IaHHOTO COCTaBa HarpeTh JI0 TEMIIEPAaTyphl 17

6.8. Kakue mpo1yKTbl MOXHO MOJTYYUTh, €CIIU MOJIBEPIHYTh KUIKOCTh 33JaHHOTO COCTaBa

@) IEpeTOHKE B paBHOBECUU (MHTErpajIbHON MEPETOHKE);

0) mpocToii (muddepeHnanbHON) neperoHKke;

8) pexTudukanun’?

Bapuant Cucrema A-B M, xr a, Mo1.% A T, °C
1 H>0 — C4HsO> 2,0 80 92
2 CH30H — C2H4ClI> 0,5 30 68
3 (C2Hs)2,0 — CCly 1,0 60 65
3aoanue Ne 7. @azoevie pasnosecusa. /[luazpammel niagkocmu
7.1. OxapakTepusyiiTe auarpamMmy IUIaBKOCTH cucteMbl A — B: pacTBopuMOCTh

KOMITOHEHTOB B JKHJIKUX U TBEPABIX (hazax, THIBI TBEPABIX PACTBOPOB, HATUYNE YCTOMYMBBIX U
HEYCTOMYMBBIX XUMHUYECKUX COCTUHEHHM.

7.2. JlaiiTe omMcaHuWe COCTOSIHUSI CHUCTEMBl B Pa3JIMYHBIX YCJIOBMSIX, paciiudpoBaB
3HauUEHUE BCEX MOJIEH, TMHUHN U XapaKTePHBIX TOYEK JUarpaMMBbI IIIaBKOCTU crucTeMbl A — B.

7.3. Onpenenure TemnepaTrypy Haudajla KpUCTaJUIM3alMU paciuiaBa coctaBa I m cocraB
MEPBBIX KpUCTaIOB. Kak M3MeHsIeTCs COCTaB paciiiaBa U TBEp0i (pas3bl mpu OXJIaxkIeHUU?

7.4.0npenenure TeMIEpaTypy Hadaja TUIaBJICHHsI, KOJTUYECTBO U cOCTaB (a3 MpH ITOU
TeMmmeparype 1 cuctemsl cocrasa II.



7.5. Hauepture cxemarudecKue KpUBBIE OXJIaxJIeHUs paciuiaBoB cocrasa [, II u III,
OTIpeIeNIUB YHCIIO U COCTaB (a3 M pacCUUTaB YUCIIO CTETIeHEN CBOOOAbI B XapaKTEPHBIX TOUKAX U
Ha KaXJI0M Y4acTKe KpUBOW OXJIaKICHUSI.

7.6. Beraucinute Macchl paBHOBECHBIX (pa3 mpu 3amaHHOM Temneparype t,°C u kKoaudyecTBe
UCXonHOM cMmecu cocrasa III.

7.7. Ana cuctem, o0pa3yroIIMX XUMHUYECKUE COCAMHEHHUS, OINpeaenauTe (GOpMyIbl 3TUX
COCIMHEHU.

CocTaB HCXOIHOU cMecU
Bapuant Cucrema A-B KomnuectBo cocrasa A,% T,°C
HCXOIHOM | 1 Il
cMecH
1 Mg - Cu 500r 10 60 90 550
2 Cr—Sn 5 kr 20 98 80 200
3 Cd-Cu 800 r 100 60 50 580

Tema 4 — DileKTPOXMMHUYECKHE CUCTEMbI

3aoanue Ne 8. Inexkmpoosusricywjue cuibl U NOMEHUUATbL

8.1. Kakoro poja eBblii 3JIEKTPOJ] TAJIbBAHUYECKOTO AnieMeHTa A. Hanumure ypaBHeHue
peaKIuu, MPOTEKAIOIIEH Ha 3TOM 3JIEKTPOJIC B PABHOBECHBIX YCIOBUAX, U YPABHEHHE /ISl pacyeTa
MOTEHIIMaa 3TOr0 JIEKTPOAA.

8.2. Ompenenure CPeAHIO HMOHHYIO aKTMBHOCTH JJIEKTPOJUTA 8+ B JIEBOM DJIEKTPOJIE
raJbBaHUYECKOTO JJIe€MEHTa A Ha OCHOBAaHWUU CIPABOYHBIX 3HAYECHUH CPEIHEr0 HMOHHOTO
K03 pHIIMEeHTa aKTUBHOCTH AJIEKTPOJIUTA IIPH MOJISUTBHOM KOHIIEHTPALMU M1 1 TeMmepaTtype 298
K.

8.3. Onpegenute 3IEKTPOIHBINA MOTEHIIUAI JIeBOTO AiekTpoaa npu 298 K. CranmapTHbIN
AJIEKTPOJIHBIN NOTEHIIMAI BO3BMUTE U3 CIIPABOYHHKA.

8.4. Kakoro pojia nmpaBblii 371€KTPO/I ralbBaHUUECKOT0 35ieMeHTa A? Hanummure ypaBHeHue
peaklMu, TPOTEKAIOLEN Ha ’TOM 3JIEKTPOJI€ B PABHOBECHBIX YCIOBUSX, U YPAaBHEHUE JJId pacuera
MOTEHIMAIa 3TOTO AJIEKTPOIa

8.5. Omnpenenure CpelHIOI0 MOHHYIO aKTUBHOCTH 3JIEKTPOJIUTA 8+ B MPABOM 3JIEKTPOJE
rajqbBaHUYECKOIO 3J€MEHTa A Ha OCHOBAaHMU CIPABOYHBIX 3HAYEHUH CpPEHEr0 HMOHHOIO
Kod(dUIIMeHTa aKTUBHOCTH SJIEKTPOJIUTA TPU MOJISUTHHON KOHIIEHTpAIK My U TemrepaTtype 298
K.

8.6. Onpenenute IEKTPOIHBIN MOTEHIIHAN MpaBoro 3ekTpoaa npu 298 K. CrannapTHblil
AJIEKTPOJIHBIN MOTEHIIMAJ BO3BMHUTE U3 CITPABOYHHKA.

8.7. Hamumure 5SIEKTpOAHBIE pEAKIMU, TMPOTEKAOIIME Ha OTPUIATEIHLHOM U
MOJIOKUTEIFHOM ~ JJIGKTPOJIaX U CYMMAapHYI0 XHUMHUYECKYI0 PEaKIHI0, MPOTEKAIOUIyI0
CaMOTIPOU3BOJIFHO TIPU PA0OTE TaTbBAHMYECKOTO dJIEMEHTa A.

8.8. Ompenenurte snexrponaBxkymyo cuiny (DJC) rainbBaHudyeckoro sieMeHTa A U
MaKCHMaJbHYIO0 TOJIE3HYIO 3JEKTPHUYECKYI0 PadoTy, KOTOPYIO MOXHO TOIYYUTh MPU padoTe
JTAHHOTO AJieMeHTa npu Temiepatype 298 K.

8.9. Bbruncinute KOHCTAaHTY PAaBHOBECHS PEAKLIMM, MPOTEKAIOMIEH CaMOMpPOU3BOJIBHO a
rajgbBaHNYECKOM d1eMeHTe A nipu Temneparype 298 K. [Ipumure, 4To B peakuy y4acTByeT OJIUH
AJIEKTPOH.



8.10.CocraBpTe rajgbBaHUYECKUH HJIEMEHT, B KOTOPOM MPOTEKAET CaMOMPOU3BOJIHLHO
XAMHUYECKasl peakuus B.

8.11.0npenenute cranaaptHoe 3Hauenue DJC rampBaHM4ecKoro ajieMenta. B kxotopom
IIpOTEKaeT XUMHuUeckas peakuus B, npu temneparype 298 K Ha ocHOBaHMM CTaHJApTHBIX
JIEKTPOJIHBIX TOTEHLUAJIOB U3 CIIPaBOYHUKA.

8.12. Onpenemure E° npu Temneparypax 288 u 308 K Ha ocHoBanuu 3Ha4enus £° mpu 298
OE°

G_T] , IPUHSB YTO B YKAa3aHHOM HHTEpBalle TeMIepaTyp 3aBucumocts £° = f(T)
P

K u Benmnuunebl (

JIMHENHA.

8.13. Onpenenute AGY (kJ[k) peakiuy B, MpOTEKaroIICH B TalbBAHHYECKOM 3JIEMEHTE
npu temneparypax 288 K.

8.14. Ompememure AS; (Jx/K) mis peakuun B, mpoTekaiomieil B ralbBaHHYECKOM
31eMeHTe npu Temneparypax 288 K.

8.15. Ompenenure TternoBoii >bdext AH! (k/Ikx) peakumu B, mporexaomeil B

rajqbBaHUYECKOM JIEMEHTE Npu Temiiepatypax 288 K.
8.16. Onpenenure KOHCTAaHTY PABHOBECHUSI XUMHUECKOU peakuuu B, npu temnepatype 288

K.
Bapuant l'anpBanMYeckuii demMenT A Monbr/rl]:r’ H,0 Monbr/rllczr, H,0
1 Zn|ZnSO4||KCI|AgClp),Ag 0,005 0,2
2 Pt,H2|H2SO4||KCI[Hg2Clop),Hg 0,005 0,2
3 Cu|CuCl2||CdSO4/Hg2SO4(p),HY 0,005 0,2
JE° .
Bapuant Xumuyeckas peakuus B H - 10%, B/K
P
1 Pb + 2Agl = Pbl> + 2Ag —1,38
2 H> + HgoSO4 = HSO4 + 2 Hg —6,50
3 Nalz + Na>S = 3Nal + S + 6,59

3aoanue Ne 9. Inekmpuueckas npoeoOOUMOCHb pACMEOPOE C1ADBIX IJIEKMPOSIUM 08

9.1. Omnpenenute yneabHYIO JEKTPUUYECKYIO NMPOBOJMMOCTb pacTBOpa 3JIEKTpOIHUTa A,
WCIIOJIb3YS YJEIBbHOE CONPOTUBIIEHUE PACTBOPA P.

9.2. Onpenenute MOJISIPHYIO 3JIEKTPUUECKYIO TPOBOIUMOCTD PACTBOPA dJIEKTPoInUTa A.

9.3. Ha ocHOBaHMHM CIIPaBOYHBIX AAHHBIX NIPOBOJUMOCTU OTIEIbHBIX MOHOB BBIYMCIINTE
IpeJIeIbHYI0 MOJIIPHYIO 3JIEKTPUUECKYIO TIPOBOIUMOCTH 33JaHHOTO AJIEKTPOJINTA.

9.4. Paccuuraiite creneHb auccounanuu (%) U KOHCTAHTY JTUCCOLUAIIMU SJIEKTPOIUTa A
npu KoHUeHTpauuu C Ha OCHOBAaHUH JIaHHBIX AJIEKTPUUYECKON TPOBOAUMOCTH.

9.5. Omnpenennre KOHLEHTPALMIO HMOHOB BOJOPOJA B PacTBOpE 3JEKTpoiauTa A mpu
KoHIleHTpauun C, UCMOJb3ysl 3HAYEHHWE CTENEHU IHUCCOoLManuu, nmonydeHHoe B m. 8.4. m pH
pacTBopa.

9.6. U300pa3ute cxemMaTnuyecku U OOBSCHUTE 3aBHUCHUMOCTH YAENIbHOM 3JEKTPUUECKOMN
IPOBOJUMOCTH OT KOHIIEHTPAIIUH cIa00r0 U CHIILHOTO 3JIEKTPOJIUTA.




9.7. N300pa3zure cXxeMaTHUECKU U OOBSCHUTE 3aBHCHUMOCTb MOJISIDHOW 3JIEKTPUYECKOMN

IMPOBOAMMOCTH OT KOHICHTpaIUun ¢71a00r0 ¥ CHJIbHOTO OJICKTPOJIMTA.

Bapuant DnexTponuT A C-10%, Mmosnb/1 p-102, Om-M
1 HCOOH 1,39 0,569
2 H-C3H7,COOH 1,04 2,278
3 HCOOH 1,11 0,655

Tema 5 — MeToabl U3y4eHHsI CTPOCHUS MOJIEKYJ, OCHOBAHHbIE HA 3JIEKTPUYECKUX

CBOMCTBax

3aoanue Ne 10. Inekmpuueckue coiicmea MoneKy

Paccunrarh AunonbHbI MOMEHT U 3()PEKTUBHBIN paguyc MOJEKYJIbl A Ha OCHOBaHUU

JKCIIEPUMEHTAIIBHBIX 3HAYEHUN MOJIIPHOM NOJIIPU3YEMOCTH IIPU 3aaHHoM Temneparype 7. [Ipu
pacuere IpeHeOpeuyb BEIUYMHOM AaTOMHOM COCTaBIAIOIIEH MOJAPU3YEMOCTH, MOJIIPHYIO
pedpakuio BEIYUCIUTD MO MPABUITY a/TATUBHOCTH.

Bapuant Monekyna A T,K Pm-10°, M*/Monp
1 NHs 473 35.21
2 H20 573 40.5
3 HCI 260 33.57

3.3. KouTpoJibHbIe BONPOCHI 110 Kypcey " ®Puznyeckass Xumus' K IK3aMeHy

How

10.

11.

12.

13.
14.

Tembl 1 - XumMuueckas TEPMOAUHAMHUKA U XUMHYECCKOEC PABHOBECHUEC

OyHKIMU mporecca U (GYHKIMH COCTOSHUS. BHYTpeHHSS SHEprus, TeioTa, padoTa,
3aKOHBI TEPMOIUHAMUKHU.

Pabora pacmpenust uaeaabHOro raza B HM30TEPMHYECKOM, M300apHOM U H300apHO-
U30TEPMUYECKOM IIPOLIECCAX.

TemnnoTta MpoIeccoB MpU MOCTOSTHHOM 00BbEME U TaBIICHUH.

ITepBblii 3akoH TepMoarHaMuKu. Pacuer TemoBbix 3¢ dexToB. 3akoH ['ecca.

TemnoTsl 00pa3oBaHus U TEIJIOTHI CrOpaHus BemecTB. VX ncnonb3oBaHue Uil pacyeToB
TEIUIOBBIX 3(P(PEKTOB XUMUUYECKUX PEeaKLUH.

Onpenenenue TemoeMKOCTH. VcTMHHAs U cpeiHsisl TEMJIOEMKOCTh. 3aBUCHUMOCTD
TEIJIOEMKOCTH OT TeMIIepaTyphl (MHTEPHOJISALUOHHBIE YPABHEHHUS).

3aBUCUMOCTh TEIUIOBOTrO 3((eKTa XUMHUECKUX peakiUii OT TemmepaTypbl. YpaBHEHHE
Kupxroda.

WnterpupoBanue ypaBHeHuss Kupxroga. CocraBieHue ypaBHEHUs Ui pacyera
TEIIOBOT0 3P peKTa XUMUYECKON peakiuu Ipy 3aJaHHOW TeMIeparype.
TepmoauHaMuyecku oOpaTuMble U HeoOpaTuMbIe npoueccsl. Pabora TepMoguHaMu4YecKu
0o0paTuMOro Tporecca.

Outponusa. Matemaruueckue BoipaxeHus |l 3akoHa TepMOAMHAMUKY [T OOpAaTUMBIX U
HEOOpaTHMBIX IIPOIIECCOB.

N3MeHeHue 3HTPONUK B U30JMPOBAHHON CUCTEME KaK KpUTEPU HAMpaBJIEHUS IpoIecca
U COCTOSIHUS PAaBHOBECHSL.

M3MeHeHre SHTPOINUH MPU HAarpEeBaHUU, PACIIUPEHNH, CMEIIEHUH HI€aIbHBIX Ta30B MpU
(a30BbBIX MEpexoaax.

[Toctynat [1nanka. Pacuer abCOMOTHON SHTPOIIHH.

M3MeHeHne SHTpPONUM B XMMHUYECKHX peakuusax. CocTaBleHUE ypaBHEHUS Ul pacueTa
WU3MEHEHUS SHTPOIINY XUMUYECKON PEAKINHU TP 3aJaHHOM TeMIeparype.
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MaxkcumanbHasi 1 MakCUMalibHasi mojie3Hast padora. TepMoarMHaMU4eCKUe MOTECHIIUAIIBI
KaK Mepa paboToCIOCOOHOCTH CHCTEMBI.

TepMoanHaMuyecKue NOTEHLIMAbl KaK KPUTEPUN HaIlpaBJIEHUs IIPOLIECCAa U COCTOSHUS
paBHOBECHS B 3aKPBITHIX CHCTEMaX.

Ouneprust ['enpMmronbua (M30XOpPHO-U30TEPMUYECKUN MOTeHUIMan) u sHeprus [ubOca
(u300apHO-U30TEpMUUECKHil moTeHnuan). CBoOoIHAs U CBS3aHHAS YHEPTHSL.
3aBucumocTs 3Heprun ['m66ca ot TeMreparypsl U 1aBICHUS.

VYpasuenue ['enpmronsia-I ndoca.

3aBucHUMOCTh dHepruu ['nbbca OT cocraBa CHUCTEMBL. XHUMHUYECKHUH MOTECHIHAT
KOMIIOHEHTa CUCTEMBI.

XUMUYECKUH TTOTEHIIUAT UICaTbHOTO B PEeaThbHOTrO ra3oB. OYrUTHBHOCTh, KO (HUIIUEHT
(yruTUBHOCTH; AaKTUBHOCTh, KOA()(PUIMEHT aKTUBHOCTH peabHOTO Ta3a. MeToabl
HaXOXJeHUs K03(pPUIIMEeHTOB GYyrUTUBHOCTH M AKTUBHOCTH.

BriBoa ypaBHEHUA "M30TEpMbI XUMUYECKON peakuu'.

TepMoanHaMUYeCKue U MPAKTUYECKUE KOHCTAHThI paBHOBECHS. CBSI3b MEXK/1y HUMH.
PaBHOBecMe B TeTEpOreHHBIX XHUMHUYECKMX peakuusx. KOHCTaHTbI paBHOBecHs
TreTEPOre€HHBIX PEAKIIUM.

3aBHCHUMOCTh KOHCTaHTBhl PaBHOBECHUS OT TeMIlepaTrypbl. BbiBoag M aHanu3 ypaBHEHUS
n300apbl XUMUYECKON peaknuu B quddhepeHInanbHoi hopme.

WnterpanbHas ¢opMa ypaBHEHHs H300apbl XuMHYecKod peakuuu. CocTaBieHHE
yYpaBHEHHUS Ul pacueTa KOHCTAHThl pABHOBECHS] XUMUYECKOW PEaKIIUU OT TEMIIEPATYypHI.
TennoBast Teopema HepHcTa 1 ciencTBust U3 Hee.

Tema 2 — @a30Bble PABHOBECHS U PACTBOPHI HEAIEKTPOJIUTOB

[TpaBmio ¢a3 [ubd6ca. Ilomsrue "daza", "cocrammsromee BemecTBa”, '"dHCIIO
KOMITOHEHTOB", "TEPMOJIMHAMHYECKUE CTETICHU CBOOOIbI".

YciioBre TEpMOIMHAMHYECKOTO PABHOBECHS MEXTy (hazaMu.

BeiBog, aHanu3 u uHterpupoBanue ypasHenus Knaysuyca-Knaneiipona.

JlnarpamMmbl COCTOSIHMSI OJJHOKOMIIOHEHTHBIX cucTeM. VX pa30op ¢ momolpio npasuia
¢a3 I'nu60ca.

WneanpHble 1 HEUAEaIbHbIE PACTBOPHI. 3aKOH Payis.

XUMHUUECKUH MOTEHIMAJI KOMIIOHEHTa B MJI€aJIbHOM U HEUJIeaJIbHOM PacTBOpaXx.
Borunicnenne akTUBHOCTH pacTBOPUTEINS MO MOHMKEHUIO JBJICHUS Mapa HaJl pacTBOPOM,
[0 TIOHMKEHWIO TEMIEpaTyphl 3aMep3aHUsl pacTBOpa M OCMOTHYECKOMY JIaBJICHUIO
pacTBopa.

KonnurarusHble CBOWCTBA PACTBOPOB U UX NMPAKTUYECKOE UCIIOIb30BAHUE.
PactBOpUMOCTB ra30B B KHAKOCTU. 3aBUCHUMOCTh PACTBOPUMOCTHU OT TEMIIEPATYPHI.
PacTBOpHMOCTb ra30B B )KUJKOCTH. 3aBUCUMOCTh PACTBOPUMOCTH OT JIaBJICHUS U 100aBKU
anekTposinTa. YpaBHeHue CeueHoBa.

HeorpannueHHO pacTBOpUMBIE IPYT B IpYre )KUIKOCTH. BpIuncieHne 1aBaeHus u cocTaBa
napa HaJ ujeanbHbIMU pacTBopamu. [lepBblit 3akoH ['n66ca-Konosanona.

Huarpammsl "oOmiee paBneHue-cocTaB", 'Temmeparypa KUIEeHHS - cocTaB",'"cocTaB
pacTBopa -cocTtaB napa' sl uaeaIbHBIX PACTBOPOB.

da3oBas AUarpamMma paBHOBECHs KUAKOCTh — nap. [IpaBuiio peryara.

Bunel neperonku: uHTerpanbHas, nuddepennuanbias, GppakuoHHas, peKTHPUKAIUS.
A3eoTponHble pacTBOpHI. J(narpaMmbl paBHOBECHS MKHUAKOCTb — Map JUIsl a3€0TPOIHBIX
pacTtBOpoB. PekTrdukaius a3e0TponHbIX paCTBOPOB.

OrpaHnuyeHHass B3aUMHasg PAaCTBOPUMOCTb JKMIKOCTeH. BrusHue TtemmnepaTypsl Ha
pPacTBOPUMOCTb.

JlaBieHue u cocTaB Mapa HaJl CMECBIO B3aMMHO-HEPACTBOPUMBIX kuakocTel. [leperonka
C BOJISIHBIM ITapOM.

PacTtBOpHMOCTB TBEpABIX BEIIECTB B KUAKOCTU. VneanbHas pacTBOPUMOCTb. Y paBHEHUE
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[penepa.

JunarpaMMbl IJIaBKOCTH JIByXKOMIIOHEHTHBIX CHCTEM C IIOJIHOM PacTBOPUMOCTBIO B
KUJIKOM U MMOJTHOM HCPACTBOPHUMOCTBIO B TBEPAOM COCTOSIHHUH. KpI/IBBIe OXJTAXACHUS.
JnarpaMMbl IJIaBKOCTH JIByXKOMIIOHEHTHBIX CHCTEM C IIOJIHOM pPacTBOPUMOCTHIO B
JKUIKOM U TBECPAOM COCTOAHUMU. BI/II[BI TBCPAbIX paCTBOPOB.

JuarpaMMbl COCTOSIHUSL JIBYXKOMIIOHEHTHBIX CHCTEM C IIOJIHOW pacTBOPUMOCTHIO B
JKUJKOM M OIPaHHUYEHHOM paCTBOPUMOCTBIO B TBEPAOM COCTOSSHUH. KpUBbIE OXJIaKICHHUS.
JluarpamMmbpl TJIaBKOCTH JIBYXKOMIIOHEHTHBIX CHCTEM, OOpa3yrloIIMX XUMHUYECKUE
COCIMHEHUSI, MJIaBsIIUecs 0e3 pa3IokKEeHUS U C PA3I0KEHHEM.

Tema 3 - DileKTPOXMMHUYECKHE CHCTEMbI

Konnurarushbie cBOMCTBa pacTBOPOB ANEKTPOIUTOB. M30TOHMYECKUI U OCMOTHYECKHIA
KO3 PHUIIHEHT.

CtpoeHue pacTBOPOB CHUJIBHBIX AJIEKTPOIUTOB. OCHOBBI 3JEKTPOCTATHUECKON TEOpPHH
PacTBOPOB CHUJIBHBIX 3NIEKTPOIUTOB Jlebast u XIOKKes.

YpaBHeHHE nJIs pacuera cpeaHuX HOHHBIX KodddumueHnToB aktuBHoctd (I, 11 u il
npuOmkenus Teopun Jledast u X1oKkens).

PaBHOBecue B pacTBOpax »JIIEKTPOJIUTOB. TepMOAMHAMHYECKHE W MPAKTHYECKHE
KOHCTAHTBI HOHHBIX PAaBHOBECHIA.

DNEKTPOXUMHUYECKUI TMOTeHIMal. BO3HUKHOBEHHE CKayka MOTEHIUana U JBOMHOIO
AIIEKTPUYECKOTO CJI0s Ha TPAHULIE pa3Jiea MeTalll — pacTBOP JIEKTPOJIUTA.

Bopopoanas mikana 351eKTpOIHBIX TOTEHIIUAIOB.

VpaBuenne HepHcra st paBHOBecHOro mnoteHnuana. CTaHIApTHBIN SIEKTPOIHBIN
MOTEHIIUA.

Onexktpoasl |, |l pona M OKHCIMTENBbHO-BOCCTAHOBUTEIbHBIE 3JIEKTPOJbL. [Ipumepsl.
DneKTpoHbIe peakiuu. PacyeT paBHOBECHBIX MOTEHIAIOB.

KoHneHTpannonHuble 1 XUMHUYECKHE rajibBaHn4YecKue 3yieMeHTsl. Pacuer 3/1C
['anpBaHuYeckue DJIEMEHTHI C TIepeHocoM U 0e3 mepeHoca. Vcmonb3oBaHue
raJlbBAHUYECKUX 3JIEMEHTOB 0e3 mepeHoca i IKCHEPUMEHTAIbHOIO OIpeAeICHUS
CPEIHMX MOHHBIX aKTUBHOCTEH.

Hcnonp3oBaHne  CTaHAAPTHBIX  MOTEHUUAIOB JUIs  ONpPENETCHHUs]  HalpaBiICHUS
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX U DJIEKTPOXUMHUYECKUX PEAKLUH.

OmnpeneneHne TePMOANHAMUYCCKUX MapaMeTpoB xumuueckux peakmumii (AH, AS, AG),
UAYIIUX B FaJIbBAHMUECKOM JIEMEHTE.

OpnHopa3oBble U MHOTOPa30Bble XMMHMUYECKHE UCTOYHHUKH TOKA.

VYnaenbHas W MOJSApHas NPOBOAUMOCTb. CBSI3b DJJIEKTPUYECKOM NPOBOAMMOCTH C
MOJIBMYKHOCTSIMU IOHOB.

3aBUCUMOCTh IEKTPUUECKON NMPOBOAUMOCTH OT TeMIEpPaTypbl, IPUPOABI IIEKTPOINUTA U
pacTBOpUTEIS.

3aBUCUMOCTb YJI€IbHOM 3JIEKTPONPOBOJHOCTH OT KOHIIEHTPALUH JUIsl ¢71a00ro ¥ CHIIBHOTO
AJIEKTPOJIUTOB.

3aBUCUMOCTh MOJIIDHOH MPOBOJMMOCTH CHJIBHBIX 3JIEKTPOJUTOB OT KOHIIEHTpPALUH.
OcHosHble nonoxeHus Teopun [edas-Xrokkens-Onzarepa.

[TpakTHYecKkoe UCTIOIb30BAaHUE U3MEPEHUN IIEKTPUUECKON TPOBOANMOCTH.

Yucna nepeHoca, X UCHOJIb30BAaHUE JUISl ONpEAENCHUs IEKTPUUECKO MPOBOAMMOCTH
OTJENIbHBIX HOHOB.

Tema 4 — MeToabl H3y4eHHsI CTPOCHHSI MOJIEKYJI CBOMCTBax

Jlonspuzanys NOAAPHBIX U HEMOJIAPHBIX MOJIEKYJI B IOCTOSTHHOM U IIEPEMEHHOM
AIIEKTpUUYECKUX NOJsIX. YpaBHeHus Jlebas, Knaysnyca-Mocortu u Jlopenu-Jlopenrua.
Pedpakuus.

Omnpenenenye JUNOIBHONO MOMEHTA U MOJISPU3EMOCTH MOJIEKYIL.
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OO011ast XapaKTEpPUCTHKA MOJICKYJISIPHBIX CIIEKTPOB.

Bpamarensuble  criektpel.  OmnpeneneHHe MOMEHTa HWHEPIMM W PaBHOBECHOTO
MCKBAACPHOI'0 PACCTOAHUA NJIA IBYXBAJICHTHBIX U JIMHEWHBIX MHOTOQTOMHBIX MOJICKYJI
U3 CIIEKTPAIBHBIX JaHHBIX.

OHeprust KojeOaTeNbHOrO JBM)KEHUS JBYXaTOMHOM MOJIEKYJIBI B  MPUOIMKEHUH
rapMOHMYECKOTO U aHTAPMOHUYECKOTO OCHIILIATOPA.

Omnpenenenue COOCTBEHHOM 4YacTOThHI, KOA(PPHUIMEHTAa AHTAPMOHUYHOCTH U SHEPTUH
JIMCCOLMANINY U3 KOJIEOATEeIbHOTO CIIEKTPa MOTJIOMICHHS.

75. Yucno ¥ TUIIBI HOPMATBHBIX KOJICOAHM MHOTOATOMHBIX MOJIEKYI. XapaKTEPUCTUICCKUE
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YacTOTBHI.
BpamarensHo-kone0aTeNbHBIE CIIEKTPHI MOTIIOMIEHUS IBYXaTOMHBIX MOJIeKyn P-, R- u Q-
BETBH, UX ITPOUCXOXKICHHE.

DeKTpOHHO-KOIe0aTeIbHO-BpalaTebubie crieKTpsl. [Ipunimn @panka-Kongona.
Omnpenenenue HHEPrUM JUCCOLMALMU U3 AJIEKTPOHHO-KOJIeOaTeIbHO-BpalaTeIbHbIX
CIIEKTPOB.

CriekTpbl KOMOMHAIIMOHHOTO paccesiHus, conocrapieHune ux ¢ MK-cnexrpamu.

Tema 5 - XumMnueckass KHHETHKA U KaTaJIN3

CkopocTh peakuuu [Uisi TOMOT€HHOM M reTeporeHHod peakuuu. Kunernueckoe
ypaBHeHHE. MOJIEKYISIPHOCTh U MOPSA0K TOMOTeHHOM peakiuu. CTauiiHOe MPOTEKaHNE
peaKIuu.

Kunernueckas kpuBas. MeTopl OIIpeAeIICHUs IOPSAKA PEAKLIUH.

Peakuun 1, 2 u 3 mnopsaka. BelpakeHue mis KOHCTaHTBI CKOPOCTHM M IepHOJa
IIOJIYIIPEBPAILICHHUSL.

CrnoxHble peakI1u: JBYXCTOPOHHUE (0OpaTUMBbIe) U MapajulebHbIE.

CrnosxHble peakluu: IOCIEe10BaTEIbHbBIE U CONPSKEHHBIE.

Meton KBa3uCTallMOHAPHBIX KOHIIEHTpauuil. MexaHu3M MOHOMOJIEKYJIIPHBIX PEAKLIHM.
3aBUCHUMOCTh CKOPOCTH TOMOT'€HHON XMMHUYECKOI peakliuy OT TEMIIEpPATyphl. Y paBHEHUE
AppeHnnyca.

Craguu rereporeHHoro npouecca. Juddysus B razax, »KMJIKOCTAX U TBEPAbIX Tenax. 1 u
2 3akoHbl PuKa.

Bimstnue Temneparypsl U IepeMENIMBaHUs HA PEKUM T'€TEpOTeHHOr0 MpoIecca.

Teopuss axkTuBHBIX coynapeHuid. OcCHOBHbIE  JomyuieHWs. BbIpakeHue Uit
MIPEIIKCIIOHEHITUATFHOTO MHOXKHUTENS B ypaBHEHUU Appennyca. Ctepudeckuii paxTop.
IlonsATHE aKTUBUPOBAHHOI'O KOMIUIEKCA. BBIpa’keHHE KOHCTAHTBI CKOPOCTH II0 METOLY
IIEPEXOHOTO COCTOSHUSA.

ConocraBieHue ypaBHEHMH TEOPUM AKTHBHBIX COYJApEHHH U TEOPHUU IEPEXOJHOTO
cocrosgaus. HenocraTtku Teopuil.

BiusHue pacTBOpUTEI HA CKOPOCTh peaklyil B pacTBopax. ['oMO- U rerepoauTuyeckue
peakuuu.

I'ereponutryeckue peakuuy. BinsgHre MOHHON CUIIBI PACTBOPA U 3apsI0B pearupyrolux
YacTHIl Ha CKOPOCTH Ipoliecca. [lepBuyHbIi 1 BTOpUYHBIN coieBble (P (DEKTHI.
OcobeHHOCTH 1eTHbIX peakiuil. BosHukHOBeHUE, pa3BUTHE U 00pHIB Lienei. TernnoBoil u
LEITHON MEXaHU3MbI BOCIUIAMEHEHUSI.

OcoOeHHOCTH TPOTEKaHUsI (POTOXUMHUYECKUX peakuuil. BblpakeHue Isi KOHCTAHTHI
CKOpOCTH (oToXxuMuyeckoil peakuuu. [Ipumepsl GOTOXUMHUECKUX PEAKITHH.

OOue cBOMCTBa KaTamu3aTOpoB. ['OMOreHHBIM M TeTeporeHHbI Katanus. BrusHue
KAaTaJIn3aTOPOB HA MPEIIKCIIOHEHINAIBHBII MHOXHTENIb WM JHEPTrUI0 AKTUBALMM B
ypaBHEHUHU AppeHuyca.

I'omorenHsIi kaTanu3. KncaoTHO-OCHOBHOM KaTanus.

AncopOuust u rereporeHHbll karanus. M3orepma u um3obapa ancopbumu. Craguu



TeTEpOreHHOr0 KaTajln3a 1 BIUSHUE TeMIIEpaTypbl. Teopun reTeporeHHoro Karaansa.

4. Meroanyeckue MaTepHaJibl Ui OmNpeeieHUs NMPoUeAyp OLEHUBAHHWS 3HAHUIA,
YMEeHHIl 1 HABbIKOB, XaPAKTEPU3YIOIIMX 3TANbI (POPMUPOBAHUS KOMIIETEHIIHI.

[Ipomexxyrounast arrecTauus MO JUCHMIUIMHE TPOBOAUTCS B COOTBETCTBHH C
tpedoBanusimu CTII CTO CIIGI' TU(TY) 016-2015. KC YK/IB Ilopsimok nmpoBeacHUS 3a4€TOB U
HK3aMEHOB.



