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1. Ilesin ocBOEHUS AUCHMUILIMHBI

B kypce paccMaTpuBaroTCsi OCHOBBI XMMUYECKOW TEPMOJAMHAMUKHM INPUMEHUTEIBHO K MOHHBIM
peakiusM B pacTBOpax — TMPOTOJUTHUECKUM pEaKUUsAM M PpeakUusM KOMILIEKCOOOpa3oBaHUs.
JucuuriauHa BKIIIOYAET Kypc JIGKIUM, CEMUHAPCKUE U MpaKkTUYeCKHe padboThl. B JeKIuMoOHHOM Kypce
paccMaTpUBaKOTCSl BONPOCHI, CBA3AHHBIE CO CTAHAAPTU3ALMEN TEPMOAMHAMUYECKUX BEIMYMH U ydeTa
MEKHOHHOTO B3aWMOJICHCTBHSA, a TaKKe€ OCOOCHHOCTH OSKCIIEPUMEHTAJIbHOTO HW3YUEHHS] HOHHBIX
peakiuii B pactBopax. JlabopaTOpHBIN MPaKTUKyM OPHUEHTUPOBAH HA BHIPAOOTKY HAaBBLIKOB B PEIICHUU
NPaKTUYECKUX 3a7a4 B OOJAacCTH TEPMOAMHAMHKH pacTBOpoB. Takke Kypc HampaBieH Ha
TEOPETHYECKYI0 M MPAKTUYECKYIO MOATOTOBKY CTYIEHTA K BBINOJHEHUIO HAyYHO-HCCIIEI0BATEIbCKOU
pabotsl (B coorBercTBUM ¢ Temarukoil HUP kadenpsr), kotopas opopmisiercss B JadbHEUIIEM UMU Kak
MarucTepckas JUccepTarus.

2. MecTo AucuMILIMHBI B cTpykType OIT

JlaHHasi AMCUMIUIMHA OTHOCHUTCS K 0a30BOM 4YacTH (IUCHMIUIMHA 1O BBIOOpPY). OHa sBisieTcs
JIOTMYECKUM U COAEPIKATEIbHO-METOAMUECKUM MPOAOKEHHUEM AUCUUILUINH «BBeeHne B XUMUUYECKYIO
TEPMOJUHAMUKY» U «TepMoIMHAMUKa [TPOLIECCOB B )KUBBIX cUcTeMax». Kypc 6asupyeTcst Ha OCHOBHBIX
HOJIOKEHUAX aHAUTUYECKOH M (PU3MYECKOM XUMMM, a TaKKe BBIUUCIUTENBbHOW MaTeMaTuku. [laHHas
JUCLUIUIMHA HEeoOXoauMa HpH HPOXOXACHUHM HAYYHO-HCCIEIOBATEIbCKON MPAaKTUKU W HalMCaHUU
MarucTepcKou AuccepTalum.

Jl1s ocBO€HUS TaHHOW JUCUMILIIMHBI CTYJEHT JOJIKEH:

3HAaTh:

OCHOBHBIC TOJIOKCHHS AHATUTUYECKOH W (DU3MYECKOH XUMHH, a TaKKe OCHOBBI YHCIICHHBIX
METO/10B.

YMers:

IPUMEHATh 3aKOHbl (U3UYECKOM M aHAIMTUYECKOM XUMHMM JJI pacueTa TEepMOJMHAMHUYECKUX
MapaMeTpoB MPOLIECCOB, a TAKXKE PAaBHOBECHBIX COCTAaBOB PACTBOPOB;

Nmerts:

HaBbIKM PEUICHMs] TUIIOBBIX 33Jad MO OCHOBHBIM pa3zzesiaM (U3MYECKON XUMHUU pPacTBOPOB U
KOMITbIOTEPHOM 00pabOTKHU 3KCTIEPUMEHTABHBIX JaHHBIX.

3. Illlanupyemble pe3yJbTaThl 00yUeHHs 10 THCHHUIIJIHHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPBIX CIIOCOOCTBYET AUCHUIIINHA

[Tpu ocBOEHMHU AUCHHUILIMHBI (OPMUPYIOTCS CIAEAYIOLUE KOMIIETEHIIUU B cooTBeTCTBUU ¢ PI'OC
BO 1o naHHOMY HanpaBJIeHUIO OATOTOBKH:

a) npodeccuonanbusie (I1K):

ITK-3 - CnocoOHOCTb BBISBIATH AKTyaJbHbIE HayuHble NpPOOJIEMbl B XUMHH, B TOM 4HCIE
HaXOJSIIMECs Ha CTHIKE PA3IMYHBIX Oo0acTel HayK U pa3padaThIBATh MOAXO/bI K UX PELICHUIO;

IIK-4 - CrocoOHOCTh MpPOBOJAWUTh HAay4yHbIE HCCIEIOBaHMS B XMMHHU M CMEXKHBIX HayK
CaMOCTOSITENILHO U B COCTaBE MCCIIEI0BATENbCKUX KOJUIEKTHBOB;

3.2. llepeyeHb NJAHHPYEMBIX Pe3yJbTATOB O0y4YeHUS] MO JAMCHUILUIMHE, COOTHECEHHBIX C
(hopMupyeMbIMH KOMIIETEHIIUSIMHU

B pesynbrare 0cBOGHUS IUCIUILTUHBI 00YYaIOLIHICs JOIKEH:

3HaTh:

COBPEMEHHOE COCTOSIHME MpoOneMaTHky ¢usndeckoi xumuu pactBopoB (I1K-3); mpuHImme:
U3y4YCHUS PEaKIMil B PACTBOPE U MOJYYCHUS UX MOJTHBIX TepMOIuHaMUueckux napamerpon (ITK-3);

YMers!

MPUMEHSTh OCHOBHBIE TIOHATHUS U 3aKOHBI (PU3NYECKON U KOOPAMHALMOHHON XUMHHU ISl OTTUCAHUS
paBHoBecuii B pactBope (I1K-3); Xumuueckum TpaMOTHO TOAXOIMTH K OIMCAHUIO IPOIECCOB H
paBHOBECHI B pacTBOPE U MCIOIB30BATh ISl ATOTO Pa3InyHble HICTOYHUKH WH(OPMALIUU, B TOM YHCIIE
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UHTEPHET-PEeCypChl (ITOUCKOBBIC CHUCTEMbI, CIPABOYHHUKH, KOMIbIOTepHbIC 0a3bl maHHbIX) (ITK-3);
CaMOCTOSITENILHO  (POPMYJIMPOBAaThL OCHOBHBIC pE3yJdbTaThl CBOCW HaydyHOW paboTel B oOmactu
TEpMOJIMHAMHKH peakiuii B pactBope (ITK-4);

Nwmers:

HaBBIKM TMOCTAHOBKHM JKCIEPUMEHTa IO H3YyYEHUIO PAaBHOBECHBIX IIPOLIECCOB B PacCTBOPE C
UCIOJIb30BaHUEM  HMMelolelics  anmaparypuoit  6aser  (I1IK-3); HaBblkM  pacueTa  KJIFOUEBBIX
tepmoauHamuyeckux mnapamerpoB (ITK-3); HaBbIKM HCIOIB30BaHHMS KOMITBIOTEPHBIX MPOrpaMM MpHU
MO/JICIIMPOBAHHH PABHOBECHI B pacTBOpPE U 00pabOTKe IKCIIepUMEHTaIbHBIX JaHHbIX ([TK-4);

4. O0beM U coiepKaHMe TN CHUTITIHHBI
OO0beM TUCIHMILIMHBI COCTAaBIACT 3 3aueTHBIX eauHull (108 akageMHUYeCKIX 4acoB).
4.1. Conep:kanue JUCHHILTHHBI N0 pa3jienaM (TeMam)

No Buaer 3ansaThii, ux @DOpMBI TEKYILETO
/1 Pa3zesbl (Tembl) e 00BeM KOHTPOJISI YCTIEBAEMOCTH
UCIUAIIINHBI 5
5) — FS— DOpMBI IPOMEKYTOYHOM
JICKIINOH- ceMuHap- aTTeCTaln
HOTI'O THUIIA CKOI'0 TUIia

1. | Beemenme.  Xapakrepuctuka U 1 2 BxonmHas muarHocTHka: TECT ¢
0COOEHHOCTH PacTBOPEHHOTO MTOCIIEAYIONUM  00CYKIeHHEM
cocTosiHUs. Pa3BuTHEe B3IIIAAOB Ha pe3yIbTATOB.

CTPOCHHUE PACTBOPOB.

2. | llpumeHeHMe TEPMOAMHAMUYECKHX 1 2 4 OcBoenne KOMITBIOTEPHOM
METOZOB K HOHHBIM pEaKUUsIM B nporpaMMel.  OT4eTsl 1O
pacTtBopax. WHJIMBUAYaIbHOU u

nabopaTopHOi paboTam.

3 TepmoanHaMuka NOHHOHI 1 4 OnopHbIN KOHCTIEKT
COJIbBATAINH

4 OcHOBHBIE 3aKOHOMEPHOCTH 1 2 2 OT4eTsl 1O WHIWBHUIYATBHON
TEPMOJMHAMUYECKUX  IApaMETPOB u naboparopHoil  paboram.
HMOHHBIX PEaKkUUi B pacTBOpax TectupoBanue

5 TepmoanHaMuka xenaTHoro 3gdexra 1 2 2 OnopHBIN KOHCTIEKT

6 3amuTa npoekrta 1 2 YcTHOE BBICTYIUICHHUE

HToro 3a cemecTp: 12 10 3auet

4.2. Pa3BepHyTO€ ONMCAHHE COAEPKAHUSA AUCHMILUIUHBI N0 pa3jieaaM (TeMam)

Beenenune. XapakrepucTuka U 0OCOOCHHOCTH PAacTBOPEHHOTO COCTOsIHHS. Pa3BuTHE B3TIsSA0B Ha
CTPOEHHUE PaCTBOPOB.

Paspnen 1. [IpuMeHeHne TePMOAMHAMUYECKHX METOA0B K HOHHBIM PeaKkIMsAM B PacTBOPaXx.

TepMonMHaMUUECKHE XapPaKTEPUCTUKH HEUJEATbHBIX CHUCTEM. AKTHUBHOCTH, KO3 OUIIMEHTHI
aKTUBHOCTH. CHUMMETPUYHOE M HECUMMETPUYHOE CTaHJAPTHOE COCTOSIHUE pPacTBOpa. XUMHUYECKHE
MOTEHIMANBl W KO3(PQUIMEHTHl aKTUBHOCTH HOHOB B pacTBope. TepMmoauHaMuyeckas W
KOHIIGHTPAllMOHHAs KOHCTAHTBl paBHOBecus. [IpaBmio mMoOCTOSTHHOM WOHHOW cuibl. M3MeHeHue
SHTANBNUU (TETIOBON 3((PEKT) XUMUUECKON peakuy, ero 3aBUCUMMOCTb OT MOHHOI CHIIBI pacTBOpa U
npupoabl (POHOBOTO DIEKTPOIUTa. V3MEHEeHHe SHTPONHH XUMUYEecKoW peakiuu. OCHOBBI TEOpUHU
PacTBOPOB CHJIBHBIX JJIEKTpOiuTOB (Teopus Jlebas-Xiokkens) u e€ NMPUMEHEHHE ISl TPUBEICHUS
TEPMOJIMHAMUYECKUX MapaMEeTPOB XUMUYECKUX PEAKIUN K CTaHJAPTHOMY COCTOSIHHIO.

Pazgen 2. TepmoamHaMmuka MOHHOW coJibBaTauuu. SBieHue cosibBaTaunu HOHOB. [loHsTHE
coyibBaTaluu. MeTonbl AelieHHs] MapaMeTpoB COJIbBATALlMU 3JIEKTPOJIUTa Ha MOHHBIE COCTaBIISIFOIIME.
Pacuér mapameTpoB ruapatanuu B 1E3WH-HOIUTHON MIKaJIe. DKCIIEPUMEHTATBLHOE ONPEACIICHHE YNCer
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coyibBaTaluu. TepMOauMHAMUYECKHE IapaMeTpbl PEaKIUil KHUCIOTHO-OCHOBHOTO B3aUMOJEUCTBHUS M
KOMILJIEKCOOOpa30BaHus B paCTBOPAX.

Pa3zgea 3. OcHOBHBIE 32aKOHOMEPHOCTH TEPMOAUHAMUYECKUX MAPAMETPOB HOHHBIX peaKkuuid
B PacTBOpax.

@akTOphl, ONPENEIAOIINE TEPMOJUHAMUYECKUE IMApaMETpbl HOHHBIX pPEaKUUHd B pacTBOpax.
B3auMmocBsI3b HM3MEHEHHS OSHTAIBIIMA C XapakTepoOM U IPOYHOCTBIO CBSI3€d METAJI-IUTaH] B
KOMILUIEKCHBIX COEIUHEHUsX. B3anMOCBS3b M3MEHEHMsI SHTPONHMM DPEAKLUUU C COJIbBATAlMOHHBIMU
nporneccamu. [lonxoa BacuibeBa k olieHKe BKIJIaZa COIbBATALIMOHHOTO 3(h(heKkTa B M3MEHEHNE SHTPOIHH
U TEIUIOEMKOCTH PEakLUU B pacTBOpe. AHAIN3 TEPMOJMHAMUYECKUX [TapaMETPOB MOHHBIX PEAKLIUN 11O
Mozenu I'3puu-Anzaeperra.

Pazngen 4. OcHOBHBIE 32aKOHOMEPHOCTH TEPMOAUHAMUYECKHUX NMAPAMETPOB MOHHBIX pPeaKkiuii
B HEBO/JHBIX U CMEIIAHHBIX PACTBOPUTEJISAX.

[TapameTpsl epeHOca U UX SKCHEPUMEHTAIBHOE OIpeeseHne. TepMoAMHaAMUYECKOE ONMCAaHUE
POJM PacCTBOPHUTENSI B PEAKIUSIX KHCIOTHO-OCHOBHOTO B3aMMOJEHCTBHS M KOMIUIEKCOOOpPa3OBaHMS.
ConpBaTallMOHHO-TEPMOJMHAMHUYECKUI  TOAXOX K  OLEHKE pPOJM  pacTBopuTens.  AHanu3
KOJIMYECTBEHHBIX COOTHOILIEHUI COJIbBATALIMOHHBIX XapaKTEPUCTUK PEAreHTOB U TEPMOJMHAMUYECKHUX
apamMeTpoOB PEaKIIMH.

Paznen S. Tepmoaunamuka xejsatHoro 3¢g@dexra. OcoOEHHOCTH KOMILIEKCOOOpa30BaHUSA C
y4acTUEM TMOJUACHTATHBIX JINTAHAOB. XENaTHBIM U MaKpOUMKINYECKUH dPQPEeKThl. DHTANBMUNHBIA U
SHTPONMUIHBIN BKJIAABI B XeNnaTHbIH 3¢ ¢ekt. [pyrue (akTopsl, Onpeensonme TepMOJTHAMUYECKHIE
napameTpbl MOHHBIX PEaKUUi B paCTBOPAX.

5. O6pa3oBare/ibHbIE TEXHOJIOTHHU
HpI/I pcainsanun JUCHUIIJIMHBL «XuMuueckas TEpMOJUHAMKKA PaCTBOPOB» HCIOJb3YKHOTCA

crnenyomue o0pa3oBaTeNIbHbIE TEXHOIOTHU:

- peﬁTHHFOBaSI TEXHOJIOI'UA,

- TEXHOJIOTHUS Pa3BUTHSI KPUTUUECKOTO MBIIIJIEHUS;

- TEXHOJIOTUS y4eOHOM THCKYCCUH;

- rpynmnoBast paboTa.

NudopmaniionHble TEXHOJOTHM, MCIOJIb3yeMble TIPHU OCYIIECTBIEHWH 00pa30BaTEIbHOTO
npoiiecca 1o AUCHUIIINHE:

- TEXHOJIOTUH CMEUIaHHOTI'O 06yqu1/151.

6. YueOHO-MeTOANYECKOE 00ecTieYeHe CAMOCTOSITEILHOIH PadoThl 00y4aI0IMXCsl

CamocTtosTenbpHas paboTa CTYICHTOB HAlpaBieHa Ha YIIIyOJNEHHOE CaMOCTOSITENIbHOE H3y4YeHHE
OTJIENIbHBIX Pa3lIe]IoB U TeM pabouei mporpammbl. CaMoCTOATENbHAsT padoTa CTYJACHTOB MPOXOIUT B
dbopMe U3ydeHHs TEOPETUIECKOro MaTepraia (JeKInuid, peKOMEHI0BAaHHOW JIUTEPATYPhI, B TOM YHUCIIE U
CaMOCTOSITENIFHOTO TIOMCKAa MaTepHaloB B TJ00aibHOM cetH, Bkitodas DBC). K camocTosTenbHOi
paboTe OTHOCUTCSI TaKKe MOJTOTOBKA K JIAOOPATOPHBIM 3aHATUSM C HCIIOJIB30BAHUEM METOIUYECKHX
yKa3aHUH, PacIOI0KEeHHBIX Ha caiite Onbnmoreku UB['Y (snexTpoHHas OMOIMOTEKA):

KoMIploTEpHOE MOJENMPOBAHHE paBHOBEeCHH B pacTBopax 1o mporpamme RRSU : yyeGHoe
nocobue / MBan. roc. yH-T ; coct. E. B. Ko3nosckmii .— MBanoso : MBI'Y, 2013 .— 40 ¢ .— ISBN 978-
5-7807-1043-1. URL:http://lib.ivanovo.ac.ru/elib/dl/biology/ucheb/kozlovsky 2013 1.htm

7. XapaKkTepuCTHKA OIEHOYHBIX CPEICTB JJsi TEeKYyllero KOHTPOJs YCIeBaeMOCTH M
NMPOMEKYTOYHOM aTTeCTAllNM 00YYAIOIIUXCH 110 JUCIHUIINHE

Kontponp Tekymield ycmeBaeMOCTH OCYIIECTBISAECTCS IO MEpPe BBINOJIHEHUS CTYIACHTOM
WHAVBUAYAIbHBIX 3a/IaHUH (IOMAIIHUX U T1a00paTOPHBIX) U MPOEKTA:
1. Pemrenve 3 MHOTOBapHAHTHBIX 33]1aY;



http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow+32215+RU%5CIvSU%5Cclio%5C2171%5B1,12%5D+rus
http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow+32215+RU%5CIvSU%5Cclio%5C2171%5B1,12%5D+rus
http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow+32215+RU%5CIvSU%5Cclio%5C2171%5B1,12%5D+rus
http://lib.ivanovo.ac.ru/elib/dl/biology/ucheb/kozlovsky_2013_1.htm
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2. OT4€T 10 MHIMBUAYAILHOMY ITPAKTHYECKOMY 3a/IaHHIO.
3. 3ammra npoexTa
3amuTa NpoeKTa CTYACHTOM MPOBOAUTCS B (hOpME YCTHOTO BBICTYIUICHUS C MPE3CHTALMeH IO
pe3ysibTataM ero paboThl 10 MOMUCKY M CHCTeMaTH3aluk HH(OpMAlUU B COOTBETCTBUHU C BHIOPAHHOI
temol. K 9K3aMeHy IOMyCKAarOTCsl CTYICHTHI, DPCIIMBINKE BCE 3aJa4H, YCICHIHO BBIIOJHHBIINE
NPaKTHYECKYIO pabOoTy U 3aIUTHUBIIAE IPOCKT.
3aueT NpoBOIUTCS B hOpMe OJIAHKOBOTO TECTHPOBAHUSL.

OueHka «3qumeHo» BBICTABISIFOTCSL CTYAEHTY Ha OCHOBE pE3YyJIbTaTOB TECTHPOBAHUS (B
COOTBETCTBUH C IPOLCHTOM NPAaBUIBHBIX OTBETOB). OLICHKA «He 3aumeH0» BBICTABISICTCS CTYACHTY B
cllydyae HEBBIOJHEHHMS MM WMHIMBHIYaJIbHBIX 3a/laHUM, MPOEKTHOW paboThl WM KpaiiHe HU3Koro %
IPaBWIBHBIX OTBETOB IPH TECTHPOBAHUH HA 3K3aMCHE.

8. YueOHO-MeTOAMYeCKOe M MH(OPMALMOHHOE 00ecnievyeHre TUCHHIIIHHBI

OcHoBHas nuTeparypa:
1. OCHOBBl XMMUYECKOH TEpMOJMHAMMKH: K Kypcy (HU3MYEecKOH XuMHU: ydeOHoe mocobue/
I'.B. Bynunopoga, FO.I'. 'anameraunoB, X.M. fpomesckas, B.I1. bapabanos; ®enepanbHoe areHTCTBO
no obpa3zoBanuio, I'ocymapcTBeHHOE 00pazoBaTEIbHOE YUPEKICHHE BBICIIErO MPO(ecCHOHAIBHOTO
obpazoBanus «KazaHCKHil rocyqapCTBEHHBIN TEXHOJOTHUUECKUI yHUBepcuTeT». - Kazann: KI'TY, 2011.

- 218 ¢ : wm, Tabm - bubmmorp. B kH. - ISBN 978-5-7882-1151-0 ; To ke
http://biblioclub.ru/index.php?page=book&id=258361
2. I'amOypr, 10./1. Xumuueckas TepMoanHamMuka : yueonoe nocodue / FO.J1. 'amOypr. - 51. uzn. -

M. : JIaboparopwus 3Hanwmii, 2016. - 240 c. : cxem., Tabm. - (YueOHuK 1i1s BbIciei mkodisl). - ISBN 978-
5-00101-434-8 ; To e - URL: //biblioclub.ru/index.php?page=book&id=445091

3. OcCHOBBI TEPMOXUMHUHU. | 3aKOH TEPMOJMHAMUKU: UHIUBUYalIbHbIC 3aJIaHUS ISl KOJUIOKBUYMA U
OpaKTUYeCKUX 3aHATuii / MunHuctepctBo oOpa3oBaHuss u Hayku Poccum, @DenepanbHoe
TOCYJapCTBEHHOE  OIO/DKETHOE  00pa3oBaTeIbHOE  YUPEXKICHHE BBICHIETO MPOQPECCHOHAIBHOTO
oOpa3oBanus «Ka3aHCKUH HAIlMOHAJIBHBINA UCCIIE0BATEILCKUN TEXHOJOTHUECKUI YHUBEPCUTETY ; COCT.
JLLA. TTaBnuuenko, P.M. FOcynoga. - Ka3anb : U3garensctBo KHUTY, 2014. - 42 c. - bubnuorp. B KH. ;
To xe - URL: //biblioclub.ru/index.php?page=book&id=42877

JononHuTenpHas tuTeparypa:

1. ®enoroB, M.A. SlnepHblii MarHUTHBIM pPE30HAHC B HEOPraHWYECKOH M KOOPAMHALMOHHOM
xumuH. PactBopsl u xuakoctd / M.A. @enotos. - M. : ®mmarmut, 2010. - 384 ¢. - ISBN 978-5-9221-
1202-4 ; To e [DnexrponHsIii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=76645

2. buonornueckas Heopranmdeckas xumus=Biological Inorganic Chemistry: cTpykTypa
peakMoHHas criocoOHOCTS : B 2-X T. / U. beptunmy, I'. I'peit, 3. Ctudens, /. Banentune ; nox pen. H.T.
Kysnuenos, E.P. MunaeBa, K.IO. Xwxun ; nep. ¢ anrn. B.B. AneeBa u np. - 2-¢ m3a. (31.). - M. :
BUHOM. Jlaboparopus 3uanuii, 2014. - T. 1-2. - 1148 c. : un. - (JIyummii 3apyOexxHbIii yueOHHK). -
bubnuorp. B KH. - ISBN 978-5-9963-1455-3 ; To xe - URL:
http://biblioclub.ru/index.php?page=book&id=362962

3. Heynaunna, JI.K. ®u3uko-xuMu4eckre OCHOBBI IPUMEHEHUST KOOPIMHAIMOHHBIX COCTUHEHUI:
yuebHoe nocobue / JI.K. Heynauuna, H.B. Jlaku3za ; MunucrepcTBo o0pa3oBaHus U Hayku Poccuiickoit
Oenepannn, YpanbCckuil ¢enepanbHblii yHUBepcuTeT uMeHH mnepBoro Ilpesumenta Poccum b, H.
Enbruna. - ExatepunOypr: M3narensctBo Ypanbckoro ynuBepcutera, 2014. - 125 c. : uin., Tabn., cxem.
- ISBN 978-5-7996-1297-9 ; http://biblioclub.ru/index.php?page=book&id=275816.

4. DnexkTpoxMMHs M XUMHUYecKas KHHeTuka : YydyeOHoe mocobue / [I.B. Bymumoposa,
IO.I'. TanameraunoB, X.M. Spomesckas, B.I1. bapabanoB ; MunucrepcTtBo 00pa3oBaHus U HAYKU
Poccun, ®enepanbHoe TOCYIapCcTBEHHOE OIO/PKETHOE 0O0pa3oBaTeIbHOE YUPEXKJIECHHE BBICIIETO
npodeccuoHaIbHOTO 00pazoBaHus «Ka3aHCKMT HaIMOHATBHBIN MCCIIEOBATEIHCKUM TEXHOIOTHUECKHUI
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yHuBepcuteT». - Kazanp : MU3natensctBo KHUTY, 2014. - 371 c. : Tabxa., rpad., wi. - ISBN 978-5-7882-
1658-4; URL: //biblioclub.ru/index.php?page=book&id=427844

Pecypchbl nHDOpMAIIOHHO-TEICKOMMYHHUKAIIMOHHOM ceTH «HTepHeT:

Cucrema »dJEKTPOHHON TOJIEPKKH oOpa3oBarenbHOro rmpomecca «Moil  yYHUBEPCHTET»
https://uni.ivanovo.ac.ru

[TpodeccrnonanbHbie 60a3bl TaHHBIX U HHPOPMAIIMOHHO-CIIPABOYHBIC CHCTEMBI:

OBbC «YHuBepcuTeTckas oubinorexa onaain» Www.biblioclub.ru

Onextponnas oubnuorexa MY _http://lib.ivanovo.ac.ru

Dnexrponnsiii katanor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[TporpamMmmuoe oOecriedueHne: omepanuonHas cucremMa Microsoft Windows, makeT o¢uCHBIX
nporpamm Microsoft Office, uarepuer-6paysep Yandex Browser.

9. MaTepuajbHO-TEXHHYECKOE 00ecnedeHue TN CIUTLTNHBI

Y4eOHble ayAUTOPUH:

- JUIS TIPOBEJCHUS 3aHATUH JICKIMOHHOTO THIA C KOMILICKTOM CICIHUAIU3UPOBAHHONW YyUeOHOM
MeOenn W TEXHHYECKUMH CpEACTBAMH OOYYEHHs, CIYXKAIUMH JUIsI TPEIOCTABICHUS Yy4eOHOM
uH(popMaluu O0IBIION ayIUTOPUH;

JlaGopaTopusi, ocHaleHHas: Ja00paTOPHBIM 000PYI0BAaHUEM, KOMIUIEKTOM CIIEIIMAIIM3UPOBAHHOM
y4eOHOI MeOeT U TEXHUYECKUMU CPEJICTBAMH O0Y4CHUSI.

[Tomemienne A CaMOCTOATENBHOM pabOTH, OCHAIIEHHOE KOMIUIEKTOM CIIEHUAIN3UPOBAHHON
yueOHOI MeOell, KOMITBIOTEPHOM TEXHUKOH ¢ BO3MOXKHOCTBIO TOJKIOUEHHS K cetu «MHTepHeT» u
obecnieuenuneM gocryna B QUOC.

JleMoHCTpalMOHHOE 00OpYJOBaHUE W Y4COHO-HAIISATHBIC MOCOOUsS IUIsl 3aHSATHHA JIEKIIMOHHOTO
TUNa, 00ECTIeYNBAIOIINE TEMATHUECKUE UIUTIOCTPALIUH: SJICKTPOHHbIE TOCOOUs (TIPe3EHTALINH )


http://biblioclub.ru/index.php?page=book&id=427844
https://uni.ivanovo.ac.ru/
https://uni.ivanovo.ac.ru/
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http://lib.ivanovo.ac.ru/index.php/ek

OcHoBHas npodeccuoHanbHas oOpazoBareibHas MporpaMma
04.04.01 Xumus
(MuuoBaTHKa B XUMHUH U XUMHUYECKOM 00pa30BaHUN)

ABTOp padoyeil NporpaMmbl AMCUUIJINHBI:
TOIIeHT Kadenpsl GyHIaMEHTAIBHON U MPUKIATHON XUMUH, TOIEHT, K.X.H. [Tbipay [1.D.
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npukinaaHor xumuu 31 aBrycra 2021 r., mpotokos Ne 1.
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MPOTOKOI 3acenanus kapeapet Neor "' " 2021 r.
CornacoBaHo:

PykoBonutens OI1 T.II. Kycrosa
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Tpunooicenue 1 k paboueti npoepamme oucyuniunvl " COBpeMEHHBIC HAIPABICHUS B TEPMOJMHAMUKE
pactBopoB "

Memoouueckue ykazanusa 011 odyuaroumuxcsa no oceoenuto oucyunaunpt "' CoBpeMeHHbIC
HaIpaBlIeHUs! B TEPMOJIUHAMUKE PacTBOPOB '

1. Meroauueckne ykazanusi K mpopadoTke JeKIMOHHOT0 MATEPHAJIa 0 JUCHHILTHHE

Jlekuuu MO Kypcy uuTaloTcs B BuAe mnpesdeHTanuil. CTyIeHTaM PEKOMEHIYeTCsl TUIATEeNbHO
KOHCIIEKTUPOBATh JICKIIMK. MaTepuas, BKJIIOYCHHBIH B JIEKIUU, TOIPOOHO HU3IIOKEH B IIEJIOM psIe
MoHOrpaduil U y4eOHMKOB DPa3IMYHOM HampaBieHHOCTH. [Ipumepbl pelieHUs 3a7ad MOXHO HAWTH
TaKk)Ke€ B MHOTOYHUCIICHHBIX cOOpHUKAX 3a1ad. CTyIeHTY PEKOMEHIYIOTCS HanOosee yJaqHble COOPHUKU
3ajad.

[IpocMOTpUTE KOHCIIEKT Cpa3y IMOCIE 3aHATHI, OTMETHTE MaTE€pUal KOHCIEKTA JIEKUUKA, KOTOPBII
BBI3bIBACT 3aTpyIHEHUS A moHuMaHusd. [lombITaliTech HAllTH OTBETHI Ha 3aTPYAHUTEIbHBIE BOIPOCHI,
UCTIOJIB3YS PEKOMEHIyeMYIO TUTepaTypy. Eciau caMoCcToSITensHO HE YAaI0Ch pa3o0paThCcsl B MaTepHale,
chopMynupyiTe BOIPOCHl U 0OpAaTUTECh 3a MOMOIIBIO K MPENoIaBaTeNi0 Ha OMKalineil JIeKIuu uiu
CEMHUHAPCKOM 3aHATHUU. PeryisspHO OTBOIWTE BpeMs JUIsi TOBTOPCHHUS MPOWUICHHOIO MaTepuaa,
MPOBEPSIsl CBOM 3HAHMSI, YMEHHSI U HABBIKU IO KOHTPOJILHBIM BOTIPOCAM.

2. MeToauuyecKne yKa3aHHsl 110 MOAr0TOBKE K 3aHATHSAM CEMHUHAPCKOr0 THIA

[Tpu pemenny MHOTOBapuaHTHBIX 337124 Ne 1 u 2 1Mo pacueTy paBHOBECHOT'O COCTaBa PacTBOPOB,
COJIepKallNX KOMIUJICKCHbIE COEIWHEHUS, PAaCTBOPUMOCTH MaJl0 pACTBOPUMBIX COEIWHEHUH B
pacTBopax kKomIuiekcooOpazyrouux arentoB u DJIC 1emnu, CTyIeHTaM npejjiaraeTcs Kak TpaaulluoOHHOE
(mpubnMKeHHOe) pellleHne 4YacTH 3aJlayd, CBS3aHHOM C pacyeToM paBHOBECHOTO COCTaBa, C
UCTIOJIb30BAHUEM GMOPUUHBIX KOHUEHMPAYUOHHbIX GeluylH, TaK W TOYHOE €€ PEIICHHE Ha OCHOBE
KOMIIBIOTEPHOTO pacueTa. BrocneacTBuM MPOBOJUTCS COMOCTABICHUE PE3yibTaToB. MeToauueckue
PEKOMEH/TAIUN TT0 OCBOSHHUIO KOMIIBIOTEPHBIX IMPOTPAMM, TIPETHA3HAYCHHBIX JIJIST pacyeTa paBHOBECHBIX
COCTaBOB PACTBOPOB U 00pabOTKU JAHHBIX (PU3UKO-XUMUUYECKUX U3MEPEHHM, TaHbl B TOCOOMH:
KowmmbroTepHoe MoaenrpoBaHue paBHOBecH B pacTBopax 1o mporpamme RRSU : yuebHoe mocobue /
UBaH. roc. yH-T ; coct. E. B. Ko3noBckwuit .— MBanoBo : UBI'Y, 2013 .— 40 ¢ .— ISBN 978-5-7807-
1043-1. URL:http://lib.ivanovo.ac.ru/elib/dl/biology/ucheb/kozlovsky 2013 1.htm

JTaJIOH pelleHUs1 MHOTOBAPUAHTHOM 3aaaun Nel.


http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow+32215+RU%5CIvSU%5Cclio%5C2171%5B1,12%5D+rus
http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow+32215+RU%5CIvSU%5Cclio%5C2171%5B1,12%5D+rus
http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow+32215+RU%5CIvSU%5Cclio%5C2171%5B1,12%5D+rus
http://lib.ivanovo.ac.ru/elib/dl/biology/ucheb/kozlovsky_2013_1.htm
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L e s M S
Npuimep 4. Buitucauts paBHEOBecHsIe KOHIEHTPanWH NPOAYKTOB CTY-
Mpioh jmccommavuu B 1M Zn(NH;), (ClO:)s.

rpienue. B sonnom pacrBope Zn(NH;),(ClOs); npaktauecky’

Wi (hit Ancconnkposar Ha nowtt Zn (NHg);™ u CIOF, mpuven
o “ o i ¢ R | ,
Cz“(NHa)i+ = CZH(NH,')‘,((_ZIO‘}, .= 1 P-KOH/JI,

Q, o . L
CCIO;- = 2CZn(;\ngh(sﬁ:lo‘), = 2 r-KoH/x.
Jlweconsauns xommaekcroro mona Za (NHg)g* npomcxonat crynes-

M : ;
Jlis pacvera HeoGXonEMB TabJMuNble 'AaHHHE O KOHCTAHTAax YCTOA-
B it (IMMHAKaTOB LHIHKAE:

o0 (NHa2+] Zn (NH2+] |
?u—[~f-'—5g..2.&__3.)__1=1,52.102"33= | las o | . —5,5.108,
|7Z02+] [NHs} [Zo2+] [NH,]3 » e
|20 (NH*) 2,69. 104 [ty 2
Tzt N 0 B a0 1%
Wnesem oGosnavenns: | |
0d ¥ zoNn2 e Czagemn 2+ Oz 2t Pza(npg2e T RO TaCTH
M, I'OGTAB KOTOPOR YKA3aH HHIKHMM WHAEKCOM Y C.
L nanee: - . , .
B o PrlNH] _ B [NH;J2
met ™ pt ZnNH§+f D 7 “zaNHet T p '
Za(NHa)3 .. Zn(NHa)?‘_ D K

A0 1) =1+ B [NHz] + 82 [NH;]2 + B3 [NH; P + B4 [NH;)4.

Hro6sl BHIHCAHTE AOAD KaXAOH YaCTHIM Q;, HeOGXOJAAMO 3HATH
Mivonecnylo xoruentpauumio NHs B paxmom pacrtsope. Huas ee pacue-
f Henoab3yeM MeTON NOCJTeAOBaTeAbHEIX NPHOJHXKeHHMil. B mepBoM npu-
AW MENHH OLEHNM DaBHOBECHYIO KoHuenTpaunio NHs Ha ocHoBammR cyM-
|#p11OTt KOHCTAHTHl OGPAa3OBaHAA: , i =

Zn2+ 4+ 4NH; 2= Zn (NH3)§+ |

4x l—x
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LllpaHEMas | — x v } F-HOH/n, nonyqa‘eu
5 ; )
" ) ;
=3 ' ‘-12 . -3 - 1
X = ‘/m 1/7,8v10 =6,0 IQ rnyOHIR.‘
Caenoaarenbuo, ‘
[NH;] = 4(6,0-10-3) =
Orciona
azn2+ = 1/262,0 = 3,82‘ IO~3,

2,4-10~2 Mo /n u D =262 ,0;

an(NH.)Q'f' = 3‘7 60;262,0 = ] ,39. I
— — 2. 0 ’ —2
“zaevn,)2+ = 15,5/262,0 = 5,91. 10—,

“zaqui,)2+ = 76,0/262,0 = 2,90. 101,

Q74 (NH,)§+- = 165,9/262,0 — 6,33.10~1,

. CocraBum KOHTPOMbHHIE Gananc no NH;:

B XoMIuexc Zn (NH3)§+ ero Bomino 6,33-10—1.1.4 — 2,532 P~HOH /i

> Zn(NH3+ >,
> > Za (N H3)§+ » >
> > Zn (NHg)2+

2,90-10~1.1.3 =0,879 r
5,92:10~2.1.2= 0,118 ¢
»  1,39-10~2.1.1=0,014 ¢

~HOH /a
~HOH/n

~HOH/n |

[
Bcero B xommuexe cBsizano NHj 3,534 MOMB/ 1
CJIEAOBaTeJleO,

HECBA3aHHOrO  ammuaka Gyaer 4,000—3,55!
=0,466 MOJIb/I. Sta PaBHOBEeCHax KOHUEHTpauuss NH, CyliecrBe

ere (2,4.]10-2 M_OJIbé

METO/0M TIOC
KaKO# KOHUEHTpanmy JIATa
MECHHT ee coBnagyr. _Ba,znaexﬁ
0,1 moin/a. Tipu stom D = 55785

HXKCHHA HaiiTh, npu
€HHOE N0 pacyery sya
Beamuunoi [NH;] —

> a aZn2+=
=1,79.10-5,

: yy = - 10—4
@ ety B+ = 2,73-10-4,

= 4,82.10-
Zn(NH,)2+ - it 20

GZu(NH:,)g-}- = 0,099, a2n(NH,)3+ = 0,896,

Konuempauna NH;,  cBasannoro B  KOMMUIEKC, CocTaBas
(0,896-1-4) + (0,099-1 -3y + (0,005 . 1 - 2) =3,891 MOJIB/J, a PaBHOReC
KOHLeHTpauus NHj;, PaBHag 4,000 — 3,891 =0 >
coBhapgaér ¢ 3ajaHHO

: ,109 mMoumyn, APaKTHYe
#. IMoasayscs SHAYCHHAMH @4 nocaegyerc NpHG;
XeHHA; orpeneaum

: PaBHOBecHEIe Ko;-lueu'rpaunn Bce?( HYaCTHOD B |
ZH(NHs); ClO;)z i

[NH;] = 1,09.10—1 Moab/xn,

[an"‘] = 02n2+CZﬂ(NHg)¢(CIO¢).= I ,79' IO_S‘I

(Zn (NHg)2+] = “znm§+czd(ma).(cio; ) =2.73-104.1 =

=1,78-10~5 r-yon/x

MW
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[ = 2,73. 10—4 r-uon/a,
[0 N3] =

aZn(NHa)§+CZn(NHa)‘(010.), = 4,82. 19—8-1 =
=~ 4,52 10~2 renon/a,
; 9+ ° 7

k| : =
m ‘N. |l|)4 J — wzn(NH,)Z+CZH(NH3)4(CIO4)2 = 0,896‘ I=0,896 P‘HOH[J[

H f{iMeyaHue Ecin KOHUEHTpALMs JAraHAAa HAMHOIO HpeBhILIaeT
WO!IPAUKIO UEHTDPANBHOTO HMOHA, TO, OYeBMAHO, PAaBHOBECHSN H 0O-
A khiileuTpauHu Jsmraga GAn3KH MeXRy COOOR, N03TOMY H8006X0-
Uiith [ MeTORe noC/eNOBaTeNbHHIX NPHOAMKeHHN OTHagaeT. B sTOM
e by dopmyany mas B momcrasasioT 0BwWy0 KOHUEHTPAIMIO JHTaHAA.

JTaJI0H pelieHusi MHOTOBAPHMAHTHOM 3agaum Ne2.
Paccuunrats pactBopumocts HQS (Monb/m) B 1 M pactBope HBr.
Pemienne
B cnpaBoyHMKEe PU3UKO-XMMUYECKUX BETHMYUH (WM CIIPABOYHUKE 110 AaHATTUTHYECKOW XUMHU O]
penakmueit Jlyppe) HaXxoauM HEOOXOIMMBbIE 3HAYEHUS KOHCTAHT YCTOMYMBOCTH KOMIUIEKCOB U
IIPOU3BENICHUS] PACTBOPUMOCTH M.p. CO€IMHEHHUH.

Coaep:xaHue BEpHOro 0TBETa 0aJL1
B ocHoBe pactBopenust ocaaka HQS B pactBope HBr nexxuT paBHOBECHBIN TIpoIiecc:

HgS + 2H" + 4Br = [HgBra]* + HzS 16
BrIpasuM KOHCTaHTY paBHOBECHsI YKa3aHHOTO IpOLECCa W HaiieM ee YMCIEHHOE
3HAuEHUE: 20

K = [HgBrs*]-[HzS] / [H*]*[Br]* x [S*]/[S*]x [Hg"*/[[Hg*'] = TIP(HgS) x B(HgBrs*) | 16
[ Ki2(H28)=1.6-10%%-1.0-10?* / 1.3-10%° = 1.23-101!

BBG)IGM 0603HaquH$I U TOACTaBUM PABHOBCCHBIC KOHIOCHTpPALWMH B BBIPAKCHUC
KOHCTAHTBI PAaBHOBCCHUA:

HgS | 2H" | 4Br [HgBra]* | HaS
1 1 0 0 HCX. COCTOSTHHE, MOJIb/JT
1-2x 1-4x X X PAaBHOBECHOE COCTOSIHUE, MOJIb/JI

K = [HgBr:>]-[H2S] / [H*]?[Br]* = x? /(1-2x)? -(1-4x)* = 1.23-107%;

YnupocTuB BeIpakeHUE BBUAY TOTO, 9TO 1-2X ~ 1 1 1-4X ~ X (T.K. X << 1), HaxoauMm
KOpeHb ypaBHeHus: X2 = 1.23-10%; 46
X =3.51-10" mons/m;
Otser: S =3.51-10° mons/n
Hroro 80

JTAJIOH pelleHUus1 MHOTOBAPHAHTHOM 3aga4um Ne3.
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{. 3aBucumocts DLC uenu 6e3 nepenoca Pt, H, (P =1 dap) | HCI (m) | AgCl, Ag | Pt ot

insroctu HCI npu 25°C npeacrasneHa Hske

) vonpkr 0,992 2,479 4,959 7,438 9,918
0,57957 0,53361 0,49922 0,47934 0,46536

liMe: a) HanMIIMTe 30eKTPOAHBIE W CYMMAapHYHO  peaklUdH, [pOTEeKalwWue B
[[POXUMHYECKOM DJIEMEHTE;

wipasute DJC uenH B 3aBHCHMOCTH OT CT@HAAPTHOIO [OTEHLHMAna XJIopcepeOpsHOro

0
pooa E , AKTUBHOCTH HOHOB H TEMIIEPA b,
P Cl™|AgCLAg ISR

iipasure 3C 3meMeHTa B 3aBHCHMOCTH OT E’, T n m, ucrions3ys npenensHbiii 3akon Jebas —

ke,

[penenuTe 3Ha4eHUs E{(;[—'A i MNOCTOAHHOH /1 B ypaBHeHHHM JIebas — Xrokkens,
[AgLLAg

J4MCAMTE 3HAYEHHA CPeIHUX MOHHBIX ko3 duuuenToB aktusHocTd HCI, v: g yxasaHHBIX B

jpiy BenuquH £ u m.

[HHE
lyuTbiBass, uyto £ > 0, MOXHO CIenaTh BbIBON: /I MPEACTABIEHHOHW CXEMaTHYECKH LEMH
PKMTENBHBIA [0AIOC HAXOOMTCA COpaBa, OTpHUATeNbHbIH—-cneBa. Hanuinem peakuus,

[eKaroLIHe Ha JJIEKTPponax, i CyMMapHyl0 pEaxKUHiC.

= . 1 -
IJ,CI(S) +te — Ag(s) T Cl(aq); (—) ~2—H2(g) —_— Hz;i‘-'l} +ée,

1 + -
AgCly *5Hyg === Agw ™ Haq * Clag (1)
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0 Eln _B_T_,,,a . =By _B..Cm

= —_ _::E e -
§) B=ly=5 ClI"|AgClLAg F Yo~ ClI'|AgCLAg  J

8) [Tockonbky A+ Q- =AHCL = a% = mzyi , BEIp@XKEHHE (2) MPHHUMAST Nl

2
E=£ L oo
CI"|AgClL Ag F F

Hanuwem ypaBHerue nepsoro npubmuwkerus teopun Jebas ~ Xiokkomn

lgys =~|zy-z_ | AT =~him

1
TaKk Kak z, =z_=1, Myps =M= =M, I=—2—Zm,-z,-2 =m. 3aMeHsAR B YPANHOHI!

—ha/m | NOAYHHM HCKOMYIO 3aBHCHMOCTD

2RT ZRT
E=E° -
oriagClag | F Inm+ 7 (1n10)h~/5

0

h e (9) &
CI"AgCLAg u h ypaBHenue (5) cneayer f

r) Jns HaxoXnedus BeMHuuH £ =F

JIEBYIO HACTb U3MEPAEMBIX BEJIHYHH NNPEACTABUTD B BHIC

E+ —ZRT lnm = £° + ——~2RT(

0
& ek B In10)av/m wan

B BHIe Y = b +ax, roe y=E+&;_T-lnm, x=m, a= ZI;T(lnlo)h' b=Egl'|AuCl.

BbIYHCIEHHbIE 3HAYEHNS X ¥ ¥ NIPEACTaBIeHbI B TabIHIIE ;-

m-10° x E 2RT
- ——Inm
F
0,992 0,031496 0,57957 -0,35537
2,479 0,04979 0,53361 -0,30831
4,959 0,07042 0.49922 -0,27268
7,438 0,08624 0,47934 ~0.25185

9,918 0,09959 - 0,46536 ~0,23706
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[lantee, cTposi rpagUUECKy0 3aBUCUMOCTh B KOOPHHHATAX Y, X, MONy4aeM NMPAMYIO JHHHIO
| 5 3), HAKJIOH KOTOPOW PaBEH @ U OTPE30K, OTCEKAEMBIH 3KCTPanoJIsiuKel npsaMoit npu m—> 0

" |, Inyx =0) Ha ocu opauHaT, paBeH b. B UTOre HMEeM CleNyIOWHE PE3YNbTATHI:

2RT
0 % 2
e =0,2223 B; a==--(In10)2=6,0178-10%, orkyna 4 = 0,509.
Cl7|AgCLAg F
0.229
0,228 - y =0,22230 + 6,0178 10«
y 0,2277

0,226 4

0,225 !

0,224 4

0,223 1

0,222 - Y T —~—

0.00 0.02 0.04 0.08 c.08 0,10
X

(c. 5.3. 'paduueckuii criocod onpenesnenus £ ¢ o u3MepeHHbIM 3HaueHuam JJC.

Cl™|AgClLAg

[Ipu usmepenusx DJIC ¢ BbICOKOH TOYHOCTBIO, HCMOJIb3Ys yPaBHEHHE BTOPOrO M TPETHErO

mwkenusa Teopud [lebas - Xiokkes, [MOAYYAOT Haubosee HAmeXHOE 3HAYEHHE

=0.22234 +2-10° B.
|AgCLAg

0
(IpENEeNIUB BEMHUYUHY £
P " Eeriagcrag

, HAXOIHM 3HAYEHHUsI CPEAHHX KO3DDUUHEHTOR AKTUBHOCTH
IUIsL pa3fIM4HBIX MOJIbHOCTEH o dopmyne (3), koTopas mpeobpasyerca k yooOHOMY s

¥TOB BHIY

0 —
iy, = FE°—E)

g =~ lum= 19,46(E° - E)—lnm (7

[Tony4eHHble pe3yNbTaThi IPUBOAATCS HHXKE

), MOMb-KI " 0,992 2,479 4,959 7,438 9,918
Inys -0,0367 - 10,0582 ~0,0823 -0,1008 -0,1165
v+, HCI 0,964 0,943 0,921 0,904 10,890
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Ilpumep opopmnenua omuema no uHOUBUOYAIbHOI NPAKMUYECKOU padome
3apganme. Jlns ompeneneHUs KOHCTAaHT YCTOWYMBOCTH CMEIIAHHOJIMTAHIHBIX KOMILICKCOB B
cucteme Cu?* — Nta® - His™ - H* (rme Nta — octatok mruTpunorpuykcyctoii kuciotst N(CH2CO0)s, His —
OCTaTOK TUCTHAMHA) npoBenu PH-merpuyeckoe TurpoBanue 20,09 mi pactopa (0,01021 M NaCuNta +

0,01022 M HHis -

HCI + 0,48 M KNO3) 0,1914 M pacteopom NaOH. I'paagyupoBka 371€KTpOAHOMN

CHCTEMBI J1aja CIeAyIolIHe 3HaueHus apaMeTpoB ypaBHeHus Hepucra: E° = 381,6 MB; 1 = -59,16 MB/ex
pH. bbutu nosyyeHsl ClIeyIoHe pe3yIbTaThl:

V,ma | 0,13

0,26

0,39

0,53

0,665

0,80

1,01

1,215 1,35

1,485 | 1,63

1,76

1,84

E,MB | 1833

168,5

154,0

137,9

123,1

106,8

78,5

476 | 27,7

9,4 -8,0

-25,2

-36,4

BbiOpaTh 0a3uCHbIC YaCTHIIbI, COCTABUTh MATPHILy CTEXHOMETPHUYCCKUX KOI( DUIIMEHTOB, YKa3aTh
3HAYEHMsI KOHCTAHT paBHOBecHs mpoueccoB 1) monmzanmu Boubl (IgKw = -13,68); 2) crymenuaroi
auccormaruu HaNta (pKi = 1.57; pKz = 2.64; pKsz = 9.57); 3) crynenuaroit auccormanuu HaHis* (pKi
= 6.05; pK2 = 9.02); 4) obpazoBanus mutpuiorpuaneratabix komiwiekcoB Cu(ll) (1gfy = 12,42; 1gfo=
17,10) obpazoBanus ructuauHoBbIX Kommuiekco Cu(ll) (IgB: = 10,06; 1gB.= 17,99; 1gBCuHHis?*" =

14,27; 1gBCuHHis;* = 23,90; 1gBCuHzHis,?*
CMEIIAaHHBIX KOMIUIEKCOB Ha OCHOBAHUHU 3HAYEHUNI KpI/ITepI/IaJIbHoﬁ (1)yHKI_[I/II/I.

Conep:kaHnue oTBETa
Jns  00paGoTku naHHBIX moTeHHMoMmerpun 1o mporpamme PHMETR, ocHoBanHO#l Ha
MUHEMIAnEH GyHKIuK npaBrononodus F = X(pcHoxen — peHpaces)?, Tae pcH = —Ig[H'] -
SKCHEPUMEHTAJIbHbIE M PACCUUTAHHBIE O MOJEIU BEIMYUHBI COOTBETCTBEHHO, COCTaBIISIEM
MaTPHILY CTEXHOMETPHIECKUX KOIPPHUIIMEHTOB:
bazncuble yacTULBI IIponykThl IgK
Cu? Nta* His" H*
0 0 0 -1 OoH -13.68
0 1 0 1 HNta* 9.57
0 1 0 2 HoNta® 12.21
0 1 0 3 HsNta 13.78
0 0 1 1 HHis 9.02
0 0 1 2 HoHis* 15.07
1 0 1 1 CuHHis** 14.27
1 0 1 0 CuHis* 10.06
1 0 2 2 CuH,His,** 27.54
1 0 2 1 CuHHis," 23.90
1 0 2 0 CuHis; 17.99
1 1 0 1 CuHNta 14.37
1 1 0 0 CuNta 12.42
1 2 0 0 CuNta* 17.10
1 1 0 -1 CuNtaOH* 4.08
1 1 1 0 CuNtaHis* ?
PesynmpraTramMm pacuera SBISIOTCS 3HAUEHHUS KOHCTAHT YCTOWYHBOCTH CMEIIaHHBIX
KOMILJIEKCOB U KpUTepualbHOU (yHKuMM F, a Taike paBHOBECHbIM coctaB cmecu. Coriacue
MEXy PaCCUYMTAHHON KPHUBOM M AKCTIEPUMEHTOM JOCTHTACTCS TOJBKO MPH ydeTe 00pa3oBaHUS
napsay ¢ CuNtaHis?~ cmemansoro kommiexca cocraa CuNtaHHis™ , uto oTpaxkeno Huke Ha
PHICYHKE.

= 27,54). Cnenatb BBIBOJ O COCTaBe OOpa3yrONIUXCS
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T T
0,0 05 10 L5 yyml 20

KpuBast norenmmomerpuueckoro tutpoBanus 20,09 mu pacrBopa (0,01021 M NaCuNta +
0,01022 M HHis - HCI + 0,48 M KNO3) 0,1914 M pactBopom NaOH (1), a Taxxke
pacCUMTaHHbIC KPHUBBIC THTPOBAHHS, YUYHTHIBAIOIIME OOpa30BaHWE KOMIUIEKCOB COCTaBa
CuNtaHis? (3) (Fmin = 40,13), CuNtaHHis™ (4) (Fmin= 177,4) u 060onx xommmiexcos CuNtaHis® +
CuNtaHHis™ (2) (Fmin = 1,08).

Ha ocHOBaHUH MPUBEICHHBIX JaHHBIX MOYKHO C YBEPEHHOCTBIO C/IEIaTh BBIBOI 00 00pa30BaHUH
JBYX CMENIaHHONHMTaHAHBIX yacTHIl coctaBoB CUNtaHis?>™ u CuNtaHHis™ (Ig = 19,40 + 0,08 u
25,80+ 0,07 COOTBETCTBEHHO)

CTpoum auarpammy J0JICBOTO PACTIPECTICHHS YaCTUI[ B 3aBHCUMOCTH OT PH.

100

CuNtaHis™

80 CuNta’

o/ % | CuNtaHHis’

60 -

401

20 4 CuHNta

W3 muarpaMMBbl BUJIHO, YTO TIPU SKBUMOJISIPHOM COJIEP)KaHUU KOMIIOHCHTOB BBIXOJI MPOJIYKTOB
3ameneHus (qukomiuiekcoB Cu c¢ ructuaunoMm u Nta) okaspiBaeTcs HEOONBIIUM (B Mpeaenax
5%) B obnactu pH 4-10.

3. MeTroauyecKkue yKa3aHusl MO BBINOJHEHHUIO IPYTUX BHAOB CAMOCTOSITEIbHON padoThl MO
AUCHUTLINHE

CamocTtosTenbHass paboTa MPOBOAUTCS C IIENbI0 YIIyOJNIeHHWs 3HAHUW TO JUCHUIUIMHE U
peyCMaTpUBACT:

- YTEHHE CTYyJEHTAMH PEKOMEHJIOBAaHHOW IUTEpaTyphl (00S3aTENbHONW W OMOJHUTENBHOW) U
YCBOCHHE TCOPETHUECKOTO MaTepraia JUCITUILINHBI,

- TIOJITOTOBKY K J1a00OpaTOpHBIM paboTaMm, YCTHBIM OMpOCaM, TECTHUPOBAHUSM M KOHTPOJIbHBIM
paboTam;

- paboty ¢ lHTepHeT-UCTOYHUKAMU;

- TOJITOTOBKY K CJlavye OTYETOB I10 JJAOOPAaTOPHBIM paboTaM, a TAKXKe K cJjaue IK3aMeHa.

[TnanupoBaHure BpeMEHU HA CAaMOCTOSITENFHYIO paboTy, HEOOXOAMMOIO Ha U3YUEeHHE HACTOAIIECH
JAUCHUIIIMHBI, CTYACHTaAM JIYUHI€ BCEro OCYHICCTBIIATH Ha BECh CEMCECTpP, NpC€ayCcMaTpuBasg IpU 3TOM
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pEryJIsIpHOE IMOBTOPEHHUE INPOMIECHHOrO Marepuaia. Marepuall, 3aKOHCIEKTUPOBAHHBIN Ha JICKLUAX,

HEOOXOUMO PETYJIAPHO JOMOJHATh CBEIECHUSMHU U3 JIUTEPATYpPHBIX MUCTOYHHKOB, IPEACTABIECHHBIX B

paboueil mporpamMme JUCLMILIMHBI, a TAK)XKE U3 UHBIX HCTOYHUKOB, PEKOMEH/JOBAHHBIX MPENOAABATEIIEM.

[To xaxmoii M3 TeM [UIA CaMOCTOSTENBHOIO W3Y4YEHHUs, IPHUBEICHHBIX B paboueill mporpamme

JUCLHUIUIMHBL, CIIEAYeT CHayaja MPOYMTaTh PEKOMEHJOBAHHYIO JMTEpATypy U IpU HEOOXOIUMOCTH

COCTaBUTh KPATKUH KOHCIEKT OCHOBHBIX MOJOKEHUH, TEPMUHOB, CBEACHUH, TPEOYIOIINX 3aITOMUHAHUS

U SBJISIIOLIMXCS OCHOBOIOJIATraloIMMU B 3TOM TEME U JJI1 OCBOCHHUS MOCIEAYIOIUX Pa3esioB Kypca.
[Ipu pabGore HaX MPOEKTOM CTYAEHT COTJIacyeT €€ TeMy C IMpErnoiaBaTelIeM M OrOBapHBAET Te

paszenbl, KOTopble OyyT BBIHECEHBI JUIs OCBEUIeHUs U 00cyxaeHus. CTyIeHTy NpeiokKeHO BbIOpaTh

OJIHY U3 HUKENEPEUUCIEHHBIX TEM WIH MPEAJIOKUTh CBOIO (IIPU COIVIACUU IIpENoAaBaTesis) B CBSI3U C

temoil HMP. Taxxe oroBapuBaroTCsi BO3MOKHBIE HICTOYHHUKH JINTEPATYPBI U1 HHTEPHET-PECYPCHI 110 TEME

IIPOEKTA.

TeMbl IPOEKTOB

Knaccudukanys MeTanioB U JUTaH0B 110 MPUHIUITY )KECTKUX U MATKUX KHCJIOT U OCHOBaHUI.

Psim UpBunra-Yunbsmca.

MaxkpoKINYeCKHid WK CynepXenaTHbIi () (eKT.

IIpupoaHble MAKPOLMKINYECKUE JTUTAH/IBL.

XenaToreparnus.

XUMUYECKHUE 30H/1bI U IPUMEHEHNE METAJIIOB U UX KOMILJIEKCOB B MEIULIUHE.

SAMP-koTpacTHBIE BEILIECTBA.

BropuuHble KOHIIEHTPALMOHHBIE BeIMYMHBI ((PYHKIINN), XapaKTepU3yIOIue

KOMILIEKCOOOpa30BaHuE B PaCTBOPAX.

9.  Cnekrpanbnbie MeToabl (criekTpockonust BO, IMP, DI1P) uzydyenust ctpoeHUs KOMIUIEKCOB.

10. V3yueHue KOMILIEKCOOOPA30BaHMS B HEBOJHBIX Cpeax.

11. CwmemanHOIUTaHAHOE KOMIUIEKCOOOpA30BaHKE U MOAXO/Ibl K €r0 U3Y4EHHUIO.

12.  OcoGeHHOCTH KOOPAWHAIIMOHHON XUMHH MENTHIOB.

13. ConbBaraliiOHHO-TEPMOJMHAMUYECKUNA TIOJIXO/1 K OLIEHKE POJIM PAaCTBOPUTEINS B IPOLECCaX
KOMILIEKCO0Opa30BaHus.

14.  Amnanu3 TepMOJMHAMHUYECKHX MTapaMeTPOB MOHHBIX peakiuii mo Mojenu ['3pHu-AHneperra.

15. Tloaxox BacunbeBa K OlleHKE BKJIa/1a COJIbBATAlMOHHOIO 3((heKTa B N3BMEHEHNE SHTPOIHMHU U
TEIIOEMKOCTH PEaKLIUU B PaCTBOPE

16. DkcrepuMeHTATBLHOE ONPE/ICIICHHUE YHCET COTbBATAIIHH.

17. TepmoauHamuka 0Opa30BaHUSI KOMITJIEKCOB «TOCTh-XO35SHUHY.

LN~ WNE

4. Ilpumepbl KOHTPOJILHBIX 3aJaHUI (OLIEHOYHBIX CPeICTB), HCIOJIb3yeMbIX NPH TeKyIleM
KOHTPOJIe YCIIeBAeMOCTH M MTPOMEKYTOYHOH ATTECTAIMM M0 JUCHHUIINHE

[Tprmepsl MHOTOBapuaHTHBIX 3a/1a4 K pasneny «[IpumMeHeHne TepMoIMHAMMYECKHX METOA0B K
HOHHBIM PeaKIUsiM B PacTBOPax»

1. PacueT paBHOBECHOI0 COCTaBa B PACTBOPAaX KOMILIEKCHBIX COeIMHEHH I

Nerap Ycnosue

1 Bbr4nciuTh paBHOBECHBIC KOHIIEHTPAIMU MPOAYKTOB CTyreHuaToi auccormarmu B 0,1 M
pactBope Ko[Cd(CN)4] ¢ ncnosib3oBaHneM BTOPHYHBIX KOHIIEHTPAIIMOHHBIX BEJIHYHH.

2 Bbr4uciuTh paBHOBECHBIC KOHIIEHTPAIMU MPOAYKTOB CTyIeHYaTo# auccormarmu B 0,2 M
pactBope Nas[Ag(S203)].

3 BbrunciuTh paBHOBECHBIC KOHIICHTPALUK MPOIYKTOB CTyNeH4aTo# auccormaimu B 0,05M
pactBope Ko[Hgl4].

4 Ber4uciuTh paBHOBECHBIC KOHIICHTPAIMK MPOAYKTOB CTyMeH4YaToi muccormaimu B 0,1M
pactBope K3[Ag(SCN)4].
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5 BbIuncanTs paBHOBECHBIE KOHIICHTPAIMK IPOIYKTOB CTyIeHYaTol aucconuanmu B 0,1M
pactBope [Ni(NH3)6]SOa.

Ilposecmu pacuem pasHogecnozo cocmasa npu nomowu npoepammel RRSU u  cpasnumo
pe3yibmamsl KOMIbIOMEPHO20 paciema u paciema ¢ UCnOIb308AHUEM 6MOPUUHBIX KOHYEHMPAYUOHHBIX
8eUYUH. Yuecmb npomonumuyeckue pagHogecusl ¢ yiacmuem aueanod.

2. PacyeT pacTBOPUMOCTH M.p. COeIMHEHHI1 B pACTBOPaX KOMILIEKCO00Pa3yOIIMX BeleCTB.

Nopap YcioBue

1 Paccuurats pactBopumocts Agl (Mons/im) B 1 M pactBope KSCN ¢ yaerom oOpa3oBanus a)
[AQ(SCN)2]” 1 6) [Ag(SCN)a]*" , n = 2, 3, 4. HeobxXomuMble ISl pacyeTa KOHCTAHTHI B3STh B
CIPaBOYHUKE.

2 Paccuurars pactBopumocts HQS (Monb/m) B 0.5 M pactBope HI ¢ yderom obpazoBanus
[Hgls]?>. HeobxomuMBble 1isl pacdyeTa KOHCTAHTHI B3ATh B CIPABOYHHKE.

3 Paccuurats pactBopumocts AJCl (Mons/) B 1 M pactBope NH3 ¢ yuetom obpa3oBanust
[Ag(NH3)2]*. HeobxomuMble Juls pacueTa KOHCTAHTBI B3STh B CIPABOYHHKE.

4 Paccuurats pactBopumMocts HQO (monb/m) B 0.1 M pactBope Kl ¢ yderom obOpazoBanus
[Hgls]?>. HeobxomuMBble [isl pacdyeTa KOHCTAHTHI B3ATh B CIPABOYHHKE.

5 Paccunrare pactBopumocts AQBr (monw/m) B 0.2 M pactBope NaS:03 ¢ yuerom
o6pazosanus [AgQ(S203)2]%. HeobxoquMble 1y pacueTa KOHCTAHTHI B3STh B CIIPABOYHHKE.

6 Paccunrath pactBopumocts HGS (mosb/m) B 2 M pactBope HCI ¢ yuerom oGpazoBanus
[HgCl4]?>. HeoGxomuMBble 11sl pacdyeTa KOHCTAHTHI B3ATh B CIPABOYHHKE.

7 Paccunrate pactBopumocts Agl (momp/m) B 0.1 M pactBope NaS:03 ¢ yuerom
obpazoBanusa [Ag(S203)n]*?" , n = 1,2, 3. HeoOxoaumble s pacyera KOHCTAHTHI B3STh B
CIPaBOYHUKE.

Ilposecmu pacuem pacmeopumocmu YKA3aHHO20 M.p. COEOUHEHUs NPU NOMOWU HPOSPAMMbL
RRSU u cpasnums pezyrbmamul KomMnvlomeprno2o pacuema u paciema ¢ UCnoib308aHUeM 8MOPUUHBIX
KOHYEHMPAYUOHHBIX GETUYUH. Yiuecmb npomoaumuiecKue pagHo8ecus ¢ yuacmuem aueanoa(os).

3. Pacuer cranaaptHoii Beuuunbl I/[C raibBaHU4eCKOro 3JieMeHTA.
3-1. DAC uenu Zn | ZnCl; | Hg2Clz(xp) , Hg | Zn npu 298 K u pa3inuyHbIX KOHIIEHTPAIUSIX
ZnCl; npruHUMAET CISIYIOIINE 3HAUCHUSL:

M, MOJIL/KT

0.001

0.002

0.005

0.01

E,B

1.2836

1.2588

1.2269

1.2034

Boruncnute crangaptayro OJIC menu u cpemHuii  koddduipent axktuBHoctH ZnCly  mms
MoirsuibHOCTH 0,002,
3-2. Ha ocnoBanuu 3aBucumoct DJIC nernm Pt, H2 (p= 1 atm) | HCI (m) | AgCl, Ag | Pt mpu
298 K oT MOISTILHOCTH
M, MOJIB/KT 0.0004 0.0036 0.0100 0.0400 0,0900
E, B 0.6226 0.5160 0.4656 0.3974 0,3577
onpenenute cranaaptayro DJIC nenu u cpenHuii MoHHBIA Kod(hdunment aktuBHoctn HCI s
MonstmeHOCTH 0,0900.
3-3.9/1C uemu Zn | ZnS0Oq | Hg>SO04, Hg | Zn npu 298 K u paznuuHbix KoHIEeHTpanusx ZnSO4
MIPUHUMAET CJICAYIONINE 3HAYCHHS

M, MOJIB/KT 0.001 0.002 0.005 0.01

E,B 1.5641 1.5500 1.5327 1.5203

Boeruncnute cranmaptayto DJIC nenu u cpenHuit koagduiment aktuBHocTH ZnSOs ans
MonsmpHOCTH 0,004,
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3-4. DJIC uenu Zn | ZnCl, | AgCl, Ag | Zn npu 298 K u pasnuunbix KoHieHTpamusx ZNnCl;
NPUHUMAET CIEAYIOIINE 3HAUCHUS:
C, monb/n 0.00294 0.00781 0.0123 0.0214 0,221
E B 1.198 1.165 1.149 1.131 1,055
Bbruncnoute crangaptayro OJIC menu u cpenHuid  koddduiment axktuBHoct ZnCly  mns
Mossipaoctu 0,0123 M.
3-5. Ha ocnoBanuu 3aBucumoctu J/1C nenu Ag | Cd | Cdl2 @g) | Agl, Ag OT KOHIIEHTpaluu

nipu 298 K:
C, monb/n 0.0039 0.0098 0.0197 0.0389 0,0968
E,B 0.464 0.442 0.432 0.425 0,410

Bbruncnute  cranpaprayro DJC wenu wu cpennumit  koaddunment akruHoctn Cdly s
Mossipaoctu 0,0968 M.
IlepeyeHb OCHOBHBIX BONPOCOB, BHIHOCHMBIX Ha IK3aMeH

. [Tpenmer TepmonHaMuku. OCHOBHBIE TIOHSTHS U ONIPEAEICHUS TEPMOIMHAMUKH
(TepMOIMHAMHYECKUE CUCTEMA, TApaMETPbl, paBHOBECUE, 00PATUMOCTH ).

o ITepBoe Hauano TEPMOAMHAMMUKU. DHTANIBINA. TEMI0EMKOCTS.

. Bropoe Hauano TepMoaMHAMUKY. DHTPOMHUSL.

. TepMmoanHaMuyeckue noreHuuansl. JHeprus I'nbdca u e€ n3MeHeHne B CaMOIPOU3BOJIBHOM
IpoLecce.

o XrMHYECKUH NOoTeHIMa)l. XMMUYECKUM TOTEHIIAAJ UI€aIbHOIO I'a3a U KOMIIOHEHTA UIEAIbHOTO
pactBopa.

. Tperuii 3akoH TepMoaANHaMUKH (TeruioBas Teopema Hepuera). HyneBoil 3akoH TepMOIMHAMUKH.

. YpaBHEHHE U30TEPMBI XUMUYECKON pPEAKLIMH.

. VYpasaenne ['m60ca-I" enpmromnbia.

. VYpaBHeHUe n300apbl XUMUUECKOM peakuuu. YpaBHeHue Kupxroda.

o TepMoauHaMUYecKHe XapaKTEePUCTUKH HEUI€ANbHBIX CUCTEM. AKTUBHOCTh, KO UIIMEHTHI

akTUBHOCTH. CHUMMETPUYHOE Y HECHMMETPUYHOE CTAH/IapPTHOE COCTOSTHUE PAaCTBOPA.
XUMHYECKUE TOTSHITHAIBI U KO (OUIIMEHTHI aKTHBHOCTH HOHOB B PACTBODE.

° TepMoauHaMuyecKkast 1 KOHIIEHTPaMOHHAsl KOHCTAHThI paBHOBeCHUs. [[paBuio moCTOsTHHON
HOHHOM CHIIBI.

° H3meHeHne YHTanbIuH (TEII0BOM 2P PEKT) XUMUIECKON PEeaKIINH, €0 3aBUCUMOCTh OT MOHHOM
CHJIBI PACTBOPA U MPHUPOJIBI (POHOBOTO dJEKTposIHTa. VI3MEeHEeHre SHTPONTUHY XUMUYECKON PEaKIIiH.

° OCHOBBI TEOPUHU PACTBOPOB CHUJIBHBIX AJIEKTPOJIUTOB U €€ MPUMEHEHHE JIJIs1 TPUBEICHUS
TEPMOJIMHAMUYECKUX MapaMETPOB XUMHUUECKUX PEAKIIMN K CTAHAAPTHOMY COCTOSIHUIO.

° TepMoauHamuka HOHHOM coJibBaTauuu. llonsTre conpBaTanuu. MeTobl JeIeHNs napaMmeTpoB
COJIbBATALMU BJIEKTPOJIUTA HA HOHHBIE COCTABIISIOLINE.

. Pacuér nmapamMeTpoB rufparanyy B HE3UH-UOAUIHON LIKaJIE.

° @akTOpbl, ONPEAEISIONINE TEPMOJIUHAMUYECKUE ITAPAMETPbI MOHHBIX PEAKIIMN B PACTBOPAX.

° B3anMoCBs3b N3MEHEHHUSI SHTAJIBIIMU C XapaKTEPOM U MPOYHOCTHIO CBSI3€M METAJUI-JINTAH]l B
KOMIIJICKCHBIX COCTUHCHHUSX.

° B3anmocBA3b U3MEHEHUS SHTPOIUH PEAKIIUH C COJIbBaTallMOHHBIMU Mporeccamu. [loaxon

BacunbeBa k o1ieHKe BKJIa/la COMBBATAIMOHHOTO (P eKTa B UBMEHEHUE SHTPOIIUU U
TETIIOEMKOCTH PEAKIIUHA B PACTBOPE.

. AHanu3 TepMOIMHAMUYECKUX ITapaMeTPOB MOHHBIX peakiuii mo moaenu ['spuu-Anneperra.
. ConbBaTallMOHHO-TEPMOJMHAMUYECKHUN MOIXO0/] K OLIEHKE POJIM PACTBOPUTEIISL.
. XenaTHbIA 1 MAaKPOLUMKIMYECKUH 3((HeKThl. DHTATBIUUHBIA U SHTPOIMMUHBIA BKJI/Ibl B XeJIaTHBIH

b dexr.
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IIpumep 3a4eTHOTO0 3a1aHHUA TECTOBOI0 THIIA.

Bapuanr 1
Bonpoc BapuaHnTbl 0TBETOB
1) UYro sBusercs npeaMeroMm | &) B3ammompeBpaiieHue pa3liMYHBIX BUAOB OSHEPIUU IPH
U3YYEHUS XUMHUYECKON MPOTEKAHUN XUMUUYECKUX U (PU3UKO-XUMUYECKUX MTPOLIECCOB.
TEPMOJUHAMUKN? b) CkopocTh Temionepeaayn B XAMHUYESCKUX BEIIECTBAX.

C) B3aumornpeBpaiiieHie pa3IHyHbIX BHIOB JSHEPTUM IPU
MPOTEKAHUU MEXAaHUYECKUX MPOLIECCOB.
d) B3aumornpeBpaiiieHie pa3IHyHbIX BHIOB JSHEPTUM IPU
MIPOTEKAHUU IJIEKTPUUECKUX MPOIIECCOB.

2) Kakas u3 ykazaHHbiX | @) CucreMa He OOMEHHMBACTCS C OKpYXKAWOIMICH cpelaod HH

TEPMOIMHAMUYECKUX CUCTEM BEILIECTBOM, HU YHEPTUEH.

SIBJISIETCS 3aKPBITON? b) Cucrema He o0OMEHHMBAaETCS C OKpYKaloIled cpeaoi
SHEPrUEH.
c) CucteMa He OOMEHHMBAETCS C OKpY)KaloIIeH cpeaoi
BELIECTBOM.

d) CucteMa oOMEHHMBaeTCS C OKpYXKAlIIeH Cpemaoi u
BEILIECTBOM, U SHEPTHUEH.

3) Ilpu kakux ycnoBusix uamenenue | a) [Ipu nocTossHHOM 00BEME.
SHTAIBIIUK B XUMHYEeCKO# peakimu | D) [Ipu mocrossHHOM Temmeparype.
paBHO TemioBoMy 3ddekty 3Toi | C) [Ipu MOCTOSHHOM JIaBICHUH.

peakiuu? d) ITpu moCTOSIHHBIX 00BEME U TEMIIEpATypeE.
4) Kakoe U3 yTBEPKIECHHUHI ABIACTCA | @) DIeMEeHT TemIoThl OQ TpH pPaBHOBECHOM IIPOIIECCE,
HEBCPHBIM? NEeNEHHBIM Ha aOcomoTHYyr Temmeparypy T, To ectb dQ/T,

SIBIISIETCS TOJHBIM T depeHmamom.
b) B kpyroBom obparumom mporecce uHterpan ot OQ/T

pasen 0.
c) B oOpatumom mpomecce OQ/T  Oombmie, yem B
HeoOpaTUMOM.
B o6parumom nponiecce 0Q/T MeHbIe, 4eM B HEOOPATHUMOM.
5) Kakoe u3 yrBepKaeHui sBisercst | a) UM3meHenne ouepruum [ubbca AG > 0 B
BCPHBIM A XUMHUYECKOTO camonpou3BoiibHOM Tpouecce U AG = 0 nmpu paBHOBECHUH.
nporuecca, — IPOTEKAIOIIEro  Npu | ph)  I3menenue dHeprum [ubdoca AG < 0 B
HOCTOSHHOM AABJICHIN n caMonpoun3BoJpHOM mporiecce u AG = 0 pu paBHOBECHH.
TeMIeparype? c) Usmenenme oHeprum I[ubdoca AG = 0 B

caMonpou3BoibHOM mpoiiecce 1 AG > 0 pu paBHOBECHH.
d) Usmenenwe odHepruu Imbbca AG < 0 B
caMonpou3BobHOM mpoitecce u AG > () ipu paBHOBECHH.

6) YKaxXuTe COOTBETCTBHUE: a)  YpaBHenue uzo0apel xumuueckoit 1) (dAH/AT), = ACp
peaxkuuu Bant-I'opda
b) VpaBuenue ['mOGOca-I'enbMronpia 2) (dInK/dT)p, =

AH/RT?
C)  VYpasuenue Kupxroda 3) AG = AH - TAS
7) Yro Ha3bIBAIOT | @) Mepy  OKHCIHMTEIbHO-BOCCTAHOBHUTEIBHBIX  CBOMCTB
TEPMOJIMHAMUYECKON aKTHBHOCTBIO BEIICCTBA.
BELIECTBA B pacTBOpe? b) Mepy KUCIIOTHO-OCHOBHBIX CBOWCTB BEILIECTBA.

C)  DOddekTuBHYIO  KOHICHTPAIMIO, TPH  [OJCTAHOBKE
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KOTOpPOW B TEPMOJMHAMHUYCCKHE YPAaBHECHUS IS MJICAIbHBIX
CHCTEM OHU BBIIOJHSIOTCS ¥ JUIsl HeHICaIbHbIX.

d) Benuuuny, XapaKTepU3 YOO OTHOCHUTEJIbHYIO
XMMHYECKYI0 aKTHBHOCTh BELIECTBA MO OTHOIICHHIO K
PacCTBOPUTEIIIO.

8) Kaxkoe u3 YKa3aHHBIX
CTaHJIAPTHBIX COCTOSIHUM pacTBOpa
ABJISIETCS] CAMMETPUYHBIM?

a) MonsgpHocTb, paBHas 1 /uis pacTBOPEHHOIO BEUIECTBA, U
YUCTBIN pacTBOPUTEND JUIsl PACTBOPUTEIISL.

6) MomsbHOCTD, paBHas 1 171 pacTBOPEHHOTO BELIECTBA, U
YUCTBIN pacTBOPUTEND JUIsl PACTBOPUTEIISL.

B) MounbHas 1075, paBHas 1 ams pacTBOpEHHOTO BeElECTBA, U
MOJIbHAs J10J1s1, paBHas 1, Ui pacTBOPUTEIIS.

9) Kakoe BBIpaKEHHE HE
COOTBETCTBYET TEPMOJIUHAMHYECKOM
KOHCTaHTe paBHOBecus peakiuu C =
A + B, nporekaronieit B pactBope?

a) K=aa-as/ac
6) K=[A] - [B]/[C]
B) K= [A]ya- [B]y8/[C]yc

10) [Tpu KaKkoM YCIIOBUH
KOA(PQUITUEHTBI AKTUBHOCTH
BEIIECTB B PAcCTBOpPE HE MEHSIOTCS

a) [Ipu moCTOSITHHOM JaBJICHUU.
0) ITpu nocTosiHHOM MOHHOM CHUJIE pacTBOpA.
B) [Ipu mocrosiHHOI Temmneparype.

opu  nOpoTekaHuu — xumuyeckodl | T) Ilpu nmoctossHHOM 00BEME.
peakuuu

11) Ilo xaxkomy wu3 ykasaHHbIX | a)AG =-RTInK

yYpaBHEHUU MOHO paccuuTathb 6) AG = -RTInK + RTIn C¢c/ CaCs

CTaH/JApTHOC W3MCHCHUE DHEPTUU
I'n606ca B peakuuu A + B = C?

B) AG = AH + T(dAG/dT),

12) Vkaxwure, OT Kakoro
dakTOopa HE 3aBUCUT TEIUIOBOM
3bdexT  XUMHYECKOW  peakiiuw,

IIPOTEKAOLIEN B pacTBOpe?

a) OT mpUpPOIbI XUMHYECKUX PEAareHTOB, yYACTHUKOB PEaKIUH.
b) OT BeTMUMHBI HOHHOW CHJIBI PACTBOpA.

¢) OT npupo/Ibl paCTBOPUTEIIS.

d) OT naBieHHs HaJ PaCTBOPOM.

e) Ot mpupoab! HOHOBOTO JIEKTPOJIHUTA.

13) Vkaxwure, Kakas U3 TeOpuit

a) Teopus Appenuyca

00BSICHSIET TEPMOJIUHAMUYECKUE b) Teopus MakMusnana-Maiiepa
CBOMCTBA  pPAacTBOPOB  CHJIBHBIX c¢) Teopus bpencrena-Jloypu
IICKTPOIUTOB? d) Teopus Jlebas-Xrokkens

14) Vkaxure nponecc, | a) Fe (r, cranz.c.) —3e = Fe¥(p-p, H20, crann.c.)
Ha3blBaeMElii B cootBerctBuH ¢ | b) Fe¥*(p-p, cranm.c.) + H20 = Fe(OH)?*(p-p, H20, crans.c.)
COBpeMeHHEIMH  mpencTaBnenusamu | €) Fe¥'(r, cranm.c.) = Fe**(p-p, H20, cranz.c.)

ruapartanyeii nona Fed*,

d) Fe (x) — 3e = Fe**(p-p, H20, crann.c.)

15) VkaxwWre, Kakoh U3

a) PaBeHCTBO SHTAIBIIUI COJIbBATAIIMU MOHOB Kajus U GTopa

METOJIOB  JEJCHUS  CyMMapHBIX | D) PaBeHCTBO SHTanbIuUi coMbBaTAIlMM MOHOB II€3Us M HOJa
TEPMOJMHAMHUYECKUX  TapaMeTpoB | C) PaBenctBo apaMeTpoB COJIbBATAIIUU HOHOB
COJIbBATALIUU Ha HNOHHBIE teTpadernnndopara u TerpapeHunpochonus
COCTABIISIONIHE SIBIISICTCS B | d) PaBeHCTBO mapamMeTpoB COJBBATAIIMH HMOHOB BOJOpPOJA
HacTosIee BpeMs Haunboee HYJIIO
YHUBEPCAIbHBIM?

16) VYkaxure, kakas wu3| a) AH
TEPMOIMHAMUYIECKUX b) AG°
XapaKTEePUCTHK PCAKLHH B PACTBOPE | ()  AS
HE 3aBUCHUT oT BBIOOpA
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KOHIEHTPAUMOHHOU LLIKAJIBI
(MoJIsIpHO, MOJISUTBHOM W
MOJIbHO/I0JIEBOM )

17) Vxkaxwure ¢dakropel, He | a) IIpupoma HeHTpaIbHOrO HOHA
BIMsSIOIME  Ha  craHgapthHeie | b)  Ilpupopa nuranmga
TepMOJMHAMHUYECKHE  mapamerpbl | C)  [Ipupoma pacTBopuTess

peaKkIMyu KOMIUIEKCOOOpa3oBaHUs B
pacTBope.

d) IIpupona v KOHIEHTpAIUs COJIeBOro (hoHa
e) Temmeparypa

18) Kakoe u3 yTBepkIeHHI
SBJSICTCSI  BEPHBIM JIJISL  peaKiui
KOMIUIEKCOOOpa30BaHus,
IPOTEKAIOIINX B pacTBOpe?

a)Peakuuu MOTYyT OBITH TOJBKO dK30TepMUUHBIMU (AH < 0)
b)Peakiiiu MOTYT OBITH 3K30TEPMHYHHUMHU U SHIOTCPMUIHUMHU
C)Peakiinu MOryT OBITH TOJIBKO 3HAOTEpMUUHBIME (AH > 0)
d)B peakiusx He MPOUCXOAUT U3MCHEHHUS SHTAJIBITUU

19) Kakoii wu3 ¢akTopoB
SBIIICTCS.  OMPEACISAIONNAM  [IPU
00bscHEHMH Toro (akra, 4to AS
peakuMu  KOMIUICKCOOOpa30BaHUs,
MPOTEKAoIIEd B pacTBOpPEe, MHOTO
Oompmie AS TOW JXK€ peakIuu, HO
IpOoTEeKaroleH B ra3oBoi ¢aze?

a)I3mMeHeHune CTpyKTypbl pacTBOPUTENS

b)3MeHeHne 3IeKTPOHHBIX YPOBHEH SHEPIHU PEarcHTOB U3-3a
UX COJIbBaTalluU

c) JlecompbBarauus UEHTPaIbHONO HMOHA M JIMTaHAa IpU
00pa30BaHUM KOMILIEKCA

d)/3MeHeHHsT BHYTpEHHEW OJHTPOIMM PEAareHTOB MpU UX
COJIbBaTallMu B PacTBOPE

20) Kak OymeT usMeHsATbCs AS
peaxmuu Ni2* + L9 = NiL?9 B pany
L = NHs; en; gl; Imda®; Nta®;
Edta*? (en — otunenamamun; gl

Imda2: Nta®: Edta* - anuoHBI
aMUHOYKCYCHOM,
UMUHOJUYKCYCHOU,
HUTPUWIOTPUYKCYCHOU 51

ATUJICHIMAaMUHTETPAyKCYCHON
KHUCJIOT COOTBETCTBEHHO)?

a)AS OyeT yMEHbBIIAThCSI

b)AS mensThCs He OymeT

C) AS Oyaer yBeIUUHUBaThHCS

d)13menenne AS B aTom psay Oyner BHawane pactu (L =
NHzs; en), a 3aTem ymeHbIIaThCA

Kpurepun n mkaja oueHkn

Orenka

Kpurepnu onenku

«3a4YTCHO»

JlaHbl MpaBUWIIbHBIE OTBETHI Ha HE MeHee 4eM 55% BOIPOCOB TECTa;

BBIITOJIHCHBI BCC HHAWBUAYAJIbHBIC IIPAKTUYCCKUEC 3a/IaHUS

«HE 3a4TCHO»

Jlanel mpaBWIbHBIE OTBETHI MeHee 4YeM Ha 55% BOMpoOCOB; HE

BBIITOJITHCHBI MHAUBUAYAJIBHBIC ITPAKTUYCCKUE 3aJIaHUS.




