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Jlexmus Ne 1
1. Tema: Ilpegmer pusuveckoii xumuu. OcHoBHBIe pa3nebl. [lepBblii 3aK0H
TepMOAMHAMHUKH. Bropoe Haya/10 TepMOAMHAMHUKH

2.esb: U3y4nTh pasnensl pU3NUECKOr XUMUHU U 3aKOHBI TEPMOTUHAMUKH.

3. Te3ucesl neknum:

dusznueckas ¥ KOJUIOMIHAs XUMHS SBISETCS OJHOW W3 OCHOBHBIX ITUCLHUIUIMH B OOJIACTH
GdapManeBTUUECKOrO0  00pa3oBaHMs,  MMEOLIas  3HAYUTENBbHYIO  pOlb B IOATOTOBKE
BBICOKOKBAIN(DUITUPOBAHHBIX CIIEIUAINACTOB-(hapMaIieBTOB.

Jannplii  npeamer (OpMHpPYET XHMHUYECKOE MBIIUIEHHE, ONpeAesieT 3aKOHOMEPHOCTU
MPOTeKaHU (PU3UKO-XMMUYECKUX MPOIECCOB M YCIOBUS IOCTIDKEHHS XMMHYECKOTO DPaBHOBECHS,
YUUT aHAJU3UPOBATh U J€JaTh BBIBOJBI O BIMSHUU BHEIIHUX (AKTOPOB, HPUPOBI BELIECTB HA XOJ
XUMHUYECKUX PEaKILIUU.

TepmMoauHaMHUKa UCCIEAYeT:

1) mpeBparieHue pa3nuyHbIX (OPM SHEPrHH APYr B JAPYyra, B TOM 4YHCIE IPEBpaIlCHCHHE
XMUMUYECKOM 3HEPruu B Apyrue GopMbl SHEPIHU,T.€. XUMUYECKYIO TEPMOAMHAMUKY;

2) sHepreTrueckue 3P(HEKTh Pa3InYHBIX (U3NKO-XUMHUECKUX MPOIECCOB, UX B3aMMOCBS3b C
BHEIIHUMU (paKTopamy;

3) HanpaBiieHHEe, BO3MOXKHOCTD, MPEJIEIT MPOTEKAHUS CaMOIIPOU3BPOIBHO MAYIIUX TPOLIECCOB.

3agaya npeaMera XMMHMYECKOH TepMOAMHAMHKHM — IIPUMEHEHHE OCHOBHBIX 3aKOHOB
TEPMOJMHAMHUKU U TEPMOAMHAMHUYECKUX METOJ0B UCCIEAOBAHUS JIUISl U3YUYEHUS XUMUYECKUX (PU3UKO-
XUMHUYECKUX SIBJICHUMU.

Cucmemoii Ha3bIBAIOT JTIOOYI0O M30PAaHHYIO COBOKYITHOCTH BEIIECTB OTIEICHHYIO OT BHEIIHEH
Cpebl ONPEICICHHON TOBEPXHOCTHIO pa3/ea.

Ecnu 1 cucteMbl OJTHOCTBIO UCKIIIOYEH OOMEH ¢ BHEIIHEH cpeaoi, BEIIeCTBOM U SHEPIHEH,
€€ Ha3bIBAIOT U301uposanol. Eciu jxe cucteMa MOKeT 0OMEHUBATHCSI ¢ OKpY’KaroIiel cpeaoi TOIbKO
SHEprueil, ee Ha3bIBalOT 3akpsvimot. Ciaenyer NOJYEpKHYTh, YTO PEabHbIE CHUCTEMbl MOTYT JIMILb
IpUOINKATHCSA K ATUM MOHATHSIM, HO HUKOT/1a TIOJTHOCTBIO ¢ HUIMU HE COBIAJAIOT.

®a30if Ha3bIBAIOT COBOKYIHOCTH BCEX OJHOPOAHBIX IO COCTaBY M (PU3NKO-XUMHYECKUM
CBOMCTBAM YacTE€l CHCTEMBI, OTACIEHHBIX YETKOW M ONPEIECIICHHOM MOBEPXHOCTBIO paszena, T.e.
MMEETCs] BO3OMOXKHOCTh U30JIALINN JAHHON (a3bl OT OCTAIILHON YaCTH CUCTEMBI.

®ynkuuu cocrosinus. [lon BHyTpeHHeil 3Heprueii cucremsl U mojpa3ymeBaroT ee 0OLIHii
3amnac, 0O0yCJIOBJICHHBIM BCEMU BUIAMU JBWIKEHUM U B3aWMOJCHCTBUN COCTABJISIIONIUX €€ MOJEKY,
aTOMOB, HOHOB U 3JIEMEHTApHBIX 4YacTUIl. B 3Ty SHEpruio BKIIOYAETCS HHEPrus MOCTYHNATeNIbHOTO,
K0JIe0AaTeNbHOTO M BpAIATEIbHOTO JBM)KEHUH MOJIEKYJ, aTOMOB, HOHOB, 3JEKTPOHOB, MPOTOHOB,
HEUTPOHOB U T.J.;

CymMMy BHYTpEHHEHW »JHEpPrMM CHUCTEMbl M TIPOM3BEAECHUS oOObeMa Ha JaBleHUE B
TEPMOJUHAMUKE Ha3bIBAIOT dHmanvnue H: H=U+pV

DOHTANBNUs — TEPMOJUHAMUYECKas (DYHKIMSL, KOTOpas, HOJOOHO TeMIeparype, JaBJIeHHIO,
00beMYy U BHYTPEHHEW 3HEPIUHU, XapaKTePU3YyeT OJIHO U3 CBOMCTB CHUCTEMbL. AOCOIIOTHOE 3HAUYECHUE
SHTAJIBIIUN JUIsI PACCMAaTPUBAEMON CHUCTEMBI OIPENEIUTh HEBO3MOKHO, M B TEPMOJUHAMHYECKHX
pacuerax (QpUIrypUpYIOT JIHIIb U3MEHEHUs dHTanbnuu AH, mpoucxojsiiee npu Mepexoae CUCTEMbI U3
OJIHOT'O COCTOSIHMS B IPYTO€.

1 3aK0H TepMOAMHAMMKH: OCHOBAH Ha 3aKOHE COXPaHEHUS IHEPIUU:

1. Ecnmu B KakoM-HHOYIb TpOLIECCE HCYE3aeT KAKOH-TO BHUJ HSHEPrHMH, TO BMECTO HETrO
NOSIBJISIETCS JPYTOM BUJ SHEPTUU B CTPOTO SKBUBAJIEHTHOM KOJINYECTBE.

2. PaznuuHble GOpPMBI SHEPTHH MEPEXOIAT APYT B IPYTra B CTPOrO HIKBUBAJICHTHOM KOJIUYECTBE.

3. B u301UpoBaHHON CUCTEME 3aI1ac SHEPTUU CUCTEMBI TOCTOSHHO.
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B matemaTuveckom Buje 1-3aK0H TepMOANHAMMKH MUIIETCS B TAKOM BH/Ie:
Q=AU+A

TepmoxumMusi — OJIUH W3 OCHOBHBIX pa3fesioB TepMoauHamMuKu. OHa HCClenyeT TeIUIOBbIe
3¢ HEKTH XUMUYECKUX PEaKIHid, TETTIOEMKOCTH CHCTEM M BEITMYMHBI, CBA3aHHBIC C HUMHU.

TepmoxuMHuYecKHe ypaBHEHHMs] — YpPaBHEHHUS XUMHUYECKHX pEaKIUH, A€ YKa3aHbl HX
TeruioBbie 3 PeKThI, HanpuMep:

A+B =C+]] +20x/x

TemnoBoi 3pPekT XMMHUYECKON peakuuil — KOJIMYECTBO BBIICICHHON WA MOTJIOLIEHHON
TEIUIOTHl B XOJ€ peakuuu. B TepmonmHamuke 3a 3Ty BEJIMYMHY NPUHUMAET U3MEHEHHUE SHTAJbIINU
cucrembl (AH, xJI>/Mob).

Bropoii 3aK0H TepMOJAMHAMUKH, COTJIACHO KOTOPOMY BCSIKUH CaMOMPOM3BOJIBHBIN MPOLIECC B
M30JIMPOBAHHOM CHCTEME HJET C BO3pacTaHHEM SHTPONHH. TakuMm o0pa3oMm, €clii B pe3yibTare
mpouecca AS>0, mporecc TepMOIUHAMUYECKH BO3MOXKEH; ecin ke AS<(0, To ero camonpou3BoJIbHOE
IIPOTEKAHNE UCKITHOYAETCS.

bruto nenecoobpazHo BBECTH Takyl (YHKIIMIO COCTOSHHSI, KOTOpas YYMTHIBAET COBMECTHOE
BIUsTHUE 000ux (akTopoB. Takas GpyHkms npencrapiseT coooi pasHocts:  AG=AH-TAS.

Orta (yHKUMS COCTOSHHUS Ha3blBaeTcsi cBOOOnHOW sHeprueil I'mbdGca u sBisercs Mepoit
YCTOMYMBOCTU CUCTEMBI IIPU NOCTOSSHHOM JIaBJICHUU.

4. NuniocTpaTUBHBIN MaTepPUAaJI: IIPE3CHTAIHS.

5. JIuteparypa:

1. bensieB A. Il. ®usnyeckas u xouionaHas Xxumus. YueoHuk - M. : TDOTAP - Menua, 2014.

2. Bepennoa JL.I'., Heuenypenko E.B. Heopranmueckasi, ¢usznyeckass ¥ KOJUIOMAHAS XUMHS. —
AInMaThl: U31aTENBCTBO «IBepoy, 2014.

3. INarcae, A. K. TecrtoBble 3amanus 1o (U3HUECKON M KoymomgHou xumuu [Tekcr] : ydeOHOE
nocobue / A. K. Ilatcaes, C. A. lluteibaes. - [b. m.] :IlbmvmkenT, 2013.- 260 ¢

4. EpmioB , 0. A. Komnouanast xumusa. ®Pusnyeckas XUMHs AMCIAaHCEPHbIX cucreM [Tekcr] :
yueOnuk / FO. A. EpmioB  ; M-Bo o6pa3zoBanust u Hayku P®. - ; Pex. 'OY BIIO "IlepBsiit Mock. roc.
Mmea. yH-T uM. 1. M. CeuenoBa". - M. : [DOTAP - Meaua, 2014.-352 c.

5. benses, A. I1. ®usnyeckas u komwtongHast xumus [Tekct] : yueonuk / A. I1. benses, B. U. Kyuyk ;
o pen. A. I. bensiesa. - 2-e m3a., mepepad. u gom ; Pex. [BOY BIIO "IlepBsiit MockoBckHii TOC.
Men. yH-T uM. . M. CeuenoBa". - M. : 'DOTAP - Menua, 2012. - 752 c.

6. Epmos, FO. A. Kommoumnas xumusi. @u3ndeckast XUMUS TUCTAHCEPHBIX cUCTeM [Tekcr] : yaeOHuK
/ 1O. A. EpmioB ; M-Bo o6pa3oBanus u Hayku PO. - ; Pex. 'OV BIIO IlepBbiit MockoBckuii roc. Men.
yH-T uM. 1. M. CeuenoBa. - M. : 'DOTAP - Menua, 2013. - 352 c.: ui.

7. BepennoBa JI.I'., Heuenypenko E.B. Heopranunueckas, ¢usznyeckas U KOJJIOMJHAS XHMMSL.
Y4ebHO-MeToIn4ecKoe mocoone —AIMaThl: U31aTeNbCTBO «IBepoy, 2014,

6. KonTpoJsibHbIe BONIPOCHI:

1. ®dusnueckas W KOUIOWAHAS XUMHUS - KaK TeOpeTHYecKass OCHOBa (DapMareBTHUYECKUX
JUACITUAILINH,

2. Tlpeamer m 3aaun (PU3KOJLIOHTHON XUMUH.

3. Xwumuueckas TEpMOAMHAMHKA - TEOPETUUECKAsi OCHOBA U3yYEHHS] OOMEHA BEIIECTB U SHEPTHUH.

4. Tlonsatne 00 SHTAJIBIHU.

5. 3akon I'ecca.

6. VI3sMeHeHME SHTAIBITHA TP PA3TUIHBIX XUMHUECKUAX U (PH3UKO- XUMUYIECKHX TIPOIECccax.

7. Bropoii 3akoH TepmoauHaMuKku. DHTponus. CBob6oaHas sHeprus [ nboca.



ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTYCTiK KazakcTaH MeanuuHa akapemusicbl» AK AQO «HOxHo-KasaxcTaHCcKas MEAUUMHCKAST aKaneMusT»
Kadenpa xumnueckux TuCHMIINH, OUOIIOTUN U OMOXUMUH 46/11
JIeKMOHHBIN KoMInIeKe «DPHu3nUecKast U KOJIOUIHAS XUMHUS 5CTp n3 24

Jleknusa Ne 2
1. Tema: Tepmoannamuka ¢pazoBbix paHoBecuii. [Ipasuio ¢ga3s I'ndoca. {uarpamma
COCTOSIHMSI OJHOKOMIIOHEHTHBIX H OMHAPHBIX CHCTEM JIeKAPCTBEHHbIX BELLECTB

2. Heab: wu3y4yuTh TEPMOAUHAMUKY (DAa30BBIX paBHOBECHH U JUArpaMMbl COCTOSHUS
OJIHOKOMITOHEHTHBIX U OMHAPHBIX CUCTEM.

3. Te3uckl JeKINHU:

BemectBa, Bxoasiue B TEPMOAMHAMUYECKYIO CHUCTEMY, MOTYT HAxXOJIUTHCS B Pa3IUUYHBIX
arperaTHeIX COCTOSIHUAX: ra3000pa3HOM, HUAKOM U TBEPJOM U OOpa30BHIBATH OJHY WM HECKOJIBKO
¢da3. Cucremy, COCTOSIIYIO M3 HECKOJIbKHUX (a3, Ha3BIBAIOT TETEPOrCHHOW, a pPaBHOBECHE,
YCTaHABIIMBAIOIIEECS B TakKoM cucteme, TereporeHHbIM wuian (a3oBeiM. [lo Temmeparype
KPUCTAJIIN3AIIMN BEIIECTBA MIIM CMECH MOYKHO CYIUTh O YUCTOTE JAHHOTO BEHICCTBa, 00 00pa3oBaHUN
XMMHYECKOTO COCIUHEHMS WU TBEepAbIX pacTBopoB. I[loaToMy mpu aHamuse JeKapCTBEHHBIX
MpenapaToB M0 TEMIIEpaType KPUCTAIUIU3AIMU BEUIECTBA CYSIT O €r0 YUCTOTE.

YcaoBus pazoBoro paBHoBecus:

®da30BbIC paBHOBECHUSI B T'€TEPOTECHHBIX CHCTEMaX XapaKTEepPU3YIOTCS ONpeelIEHHBIMHU
YCIIOBUSIMU; XUMHUUYECKUM MOTEHI[MAN KaXJI0Tro KOMIIOHEHTa BO Bcex (azax, UX Temieparypa
U JaBJeHWEe BO BceX (ha3ax MOKHBI OBITH OJUHAKOBBIMHU, OHHM COOTBETCTBEHHO HA3BIBAIOTCS
XHUMUYECKUMHU, TEMIIEPATYPHBIMU U MEXaHUUYECKUMU YCIOBUAMU (Ha3BOTO paBHOBECHS.

Yucj10 KOMIIOHEHTOB:

Yucno He3aBUCHUMBIX KOMHNOHEHTOB (KT) paBHO umcny XMMHYECKH MHIUBHUAYaTbHBIX
BEIIECTB MUHYC YHMCJIO HE3aBUCUMBIX XUMHUYECKUX PEAKIIUH.

Kt = K- x

Hampumep, B BomHoM pactBope cuctemMbl KCI-NaNO3-NaCl-KNO3-H20 B
PABHOBECUM HAaXOJSATCA NATh OTAEIbHBIX XMMHUECKHX BEIIECTB, YETBEPO M3 HHUX CBSI3aHBI
OJTHOM peakuuei.

HCI + NaNO3 < NaCl + KNO3

Uucno He3aBUCUMBIX KOMIOHEHTOB 5-1=4. B 3aBUCHMOCTH OT 4YHC]Ia KOMIIOHEHTOB
CHUCTEMBI JHIATCS HA OJJHOKOMIIOHEHTHBIE, IBYXKOMIOHEHTHBIE, TPEXKOMIOHEHTHBIE U T.1..

Yucao creneneit cBoO0AbI:

Yucno cremeHeil cBoboabi(C)- 95TO UYHCIO TEePMOAUHAMHUYECKUX TMapaMeTpOB,
OTIPENCNISIOIINX COCTOSHUE CUCTEMBI, KOTOPBIE MOXHO TMPOU3BOJIBHO MEHSITH (HE3aBUCUMO
OJIMH OT JIpYyroro) 6e3 u3MeHeHus yucia ¢a3 B CUCTEME.

K TtakuM mnapameTpam OTHOCITCS BHemiHue ¢akTopsl (TeMmeparypa, AaBiIeHUE) U
BHYTpEeHHHE (aKTOpPhl (KOHIIEHTpaLus KOMIIOHEHTA ).

ITpaBuio ¢a3 I'nméoca:

[Ipn m3MeHeHNMU BHEIIHUX TapaMmeTpoB (p, T) paBHOBecHE B CHCTEME HapyIIaeTCs;
NpU 3TOM HU3MEHSIOTCS KOHIEHTPAllMM KOMIIOHEHTOB MJW HCYE3aI0T CTapble U MOSBISIOTCS
HOBbIe (a3pl. M3MeHEeHUs B cHCTEME TPOUCXOISIT 10 yCTAHOBJIEHHS HOBOTO pPaBHOBECHS.
Pacuer umcna ctmeHeld ¢cBOOOJBI B CHCTEME B 3aBHCHUMOCTH OT YHCJIa KOMIIOHEHTOB U OT
W3MEHEHHUS BHEIMIHUX MapaMeTPOB MPOU3BOISAT ¢ MoMoIIbto mpaBuia ¢pa3z ['nd66ca (1876r.).

C=K-¢+2
JAuarpaMMa O1HOKOMIIOHEHTHBIX CHCTEeM (B0JA):
Jns OMHOKOMITIOHEHTHBIX CUCTEM TpaBuia a3 MUIIETCs B CIeAYIONIEM BUIC:
C=1-0+2=3-¢

Ecim Cmin=0 , Ttorma ¢=3. B OIHOKOMIOHEHTHOW CHCTeMe, HaXOJISIIeHcs B

paBHOBecuH BcTepuarTcs Tpu ¢aswel (T, X, T). Ecim ¢d=min , 4ucio cTtrneHeer cBoOOIbBI
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Cmax=1-1+2=2, T.e. HE3aBUCUMBI JBE INEpPEMEHHBbIC BEJIMYUHBI, ATO JaBieHue (p) u
temnepatypa (T) unu p-f(cocras), T-(cocra).

JABYXKOMIOHEHTHBIE CHCTEMBbI:

[Ipumenenune npaBuia ¢a3 'nbbca: ecnu cuctema COCTOUT U3 2 KOMIIOHEHTOB, TOT/A
Ha paBHOBECHE W3 BHEMHHX (AKTOPOB BIUSIOT TEMIIEpaTypa M JaBJICHHE, a NMpaBuIo (a3
'u66ca cienyrouum o0pa3om:

C=2-09p+2=4-¢

Eciu Cmin=0 , uncno ¢a3 ¢=4. T.e. B JByXKOMIOHEHTHBIX CUCTEMaxX 4yucio (a3 He
O6onpmie yeToipex (k, map, TB1, T8B2). [Ipu dmin=1 MakcuManbHOE YUCIO CTEIEHEH CBOOOBI
Cmax=3 (maBiieHue, TeMIneparypa, KOHIEHTaAp U OJHOTO U3 KOMIIOHEHTOB X 1).

4.An10cTpAaTUBHBIA MaTepHaJl: NPe3eHTAUs

5. JIuteparypa:
1. benses A. Il. ®usnyeckasa u KoaaouaHas XxuMusa. Yueonuk - M. : I'90TAP - Menna, 2014.
2. Bepennosa JL.I'., Heuenmypenko E.B. Heopranmdeckas, ¢usndeckas M KOJUIOMIHAS XUMHSA. —
AJMaThl: M3/1aTEJICTBO «DBEpo», 2014.
3. Ilarcaes, A. K. TecroBbie 3amanust mo (pu3n4eckoi U kosutomaHoW xumuu [Tekct] : ydeOHOE
nocobue / A. K. Ilarcaes, C. A. lllutsibaes. - [b. m.] :IllbmmkenT, 2013.- 260 ¢
4. EpwoB , 0. A. Komnounnas xumus. ®dusnueckas XuMHs JucnaHcepHbix cucreMm [Tekcr] :
yuebnuk / FO. A. EpmoB ; M-Bo oOpa3zoBanust u Hayku PD. - ; Pex. 'OY BIIO "IlepBbiit Mock.
roc. Men. yH-T uM. Y. M. Ceuenona". - M. : T'DOTAP - Menua, 2014.-352 c.
5. benses, A. I1. ®usnyeckas u komwionaHas xumus [Tekct] : yaeOnuk / A. I1. bensies, B. U. Kyayk
; moxa pex. A. I1. bensiera. - 2-e uzj., nepepad. u nor ; Pek. [BOY BIIO "IlepBbiii MockoBckui Toc.
Men. yH-T uM. 1. M. CeuenoBa". - M. : 'DOTAP - Menua, 2012. - 752 c.
6. EpmoB, 0. A. Komnouanas xumus. Ousmueckas XUMHs JUCIaHCepHBIX cucteM [Teker] :
yuebnuk / FO. A. EpmoB ; M-Bo ob6pa3zoBanus u Hayku P®D. - ; Pex. 'OY BIIO Ilepsbrit
MockoBckuii roc. Mea. yH-T uM. M. M. Ceuenona. - M. : TD0TAP - Meauna, 2013. - 352 c.: uin.
7. Bepennoa JL.I'., Heuenypenko E.B. Heopranmueckas, ¢usuueckas W KOJJIOWJHAS XUMMSL.
VYuebHo-MeToAMYEeCKOE MOoCcoOre —AJIMAThI: U3/1aTEILCTBO «IBepoy, 2014.

6. KoHTpo/IbHbIE BONIPOCHI:

1. Yro naswiBaroT (azoii? Komnonenrom? CteneHbio cBOOOIb1?

2. Kakue ycnoBus (pa3oBbIX paBHOBECHN?

3. Kakoit Bux npuanmaet npasuiio ¢a3 ['mb0ca 11t 0JHOKOMIOHEHTHBIX CHCTEM?

4. Kakue TUIbI HEOTPAHUYEHHO PACTBOPUMBIX M OTPAHUYEHHO PACTBOPUMBIX KHUIKOCTEH BbI
3Haere?

5. Kakumu cBoiicTBamu 0071a/1at0T a3€0TPOMHBIE CMECHU?

6. Yto Takoe KHUIKas M TBEpas SBTEKTUKA?

Jleknus Ne 3
1. Tema: Teopusi pacTBOPOB CHJILHBIX U CJIa0bIX 3JIeKTPOJaUTOB. Ko/iMraTuBHble
CBOIiCTBA pacTBOPOB. byepHbie cucreMsl

2. HCJ'IL: HU3YUUTh TCOPUIO PACTBOPOB CHIIbHBIX U C.Ha6bIX OJICKTPOJIUTOB, UX KOJIJIMTATUBHBIC
CBOICTBA, Oy(pepHBIE CUCTEMBI.
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3. Te3ucsl JeKuuu:

HccnenoBaHue pacTBOPOB - BeCbMa BayKHAsT 00J1aCTh (PU3HUECKON XUMHUHU, TTOCKOJIBKY OOJIbIIIast
4acThb IPOIIECCOB, MPEICTABISAIONINX HMHTEpEeC A XUMHH, OMOXUMHUU W OHOJIOTHH, MPOTEKaeT B
XKUIKOH (haze.

DJIEKTPOJMTAMM Ha3bIBAIOT BEIIECTBA, KOTOPHIE TUCCOLMUPYIOT (pacmajaioT) Ha HOHBI
BCJIC/ICTBHE B3aUMOJCWUCTBHS C PACTBOPUTENIEM, H MPHOOPETAaeT CIOCOOHOCTh TPOBOAUTH
ANEKTPUUYECKUH TOK.

Teopus cnadbix anekTpoianToB. Teopust Appennyca (1883 r.):

Kucnotel — BeliecTBa, colepkaliye B CBOEH CTPYKType BOAOPOJ W TUCCOLUUPYIOIIUE B
pacTBOpax Ha KaTHOHBI BOJIOPO/Ia U Ha aHHOHKI KucioTHOro octatka. HCl «» H* + ClI-

OcHoBaHMsSI -  BEIIECTBA, COJAEPIKAIIUME B CBOCH CTPYKType THUAPOKCUIBHYIO TPYIIY H
JUCCOIIMUPYIOIINE B PACTBOPAaX Ha KATHOHBI METAJIa U HA THAPOKCUIILHBIC AHHOHBI.

NaOH < Na® + OH

Conu — BelecTBa, AMCCOLMHUPYIONIME B PACTBOpax Ha KAaTHOHBI METalla U Ha AHUOHBI
KHCIIOTHOTO OCTaTKa.

K+A- & K"+ A

Cremnenp AMCCOLMAIMKM PaBHA OTHOLICHUIO KOHIICHTPAIUU MPOAMCCOIMHPOBABIINX MOIICKYII
(Cnuc) x HayaIbHOM (QHATUTHYECKOM ) KOHIIEHTpauu ekTposnta (c0), T.e.

a=C,,.1C,

c

s cunbHbIX 31eKTpoauToB o>0,3 (umu 30%) , a nus cnadbix 31nekTpoauToB 0<0,03 (umm 3%)

3akon pa3baBienus OcTBajibia
02C

Teopusi Bpencrena — Jloypu (1923r):

KucaoramMu Ha3bpBarOT BEUIECTBA OTAAOLIME MPOTOH, & OCHOBAaHUSIMH HAa3bIBAIOT BEIIECTBA,
mpUCcOeANHSIINE TPOTOH. Kucmora oT/naBas NMPOTOH MpeBpamiaeTcss BOCHOBAaHWE, T.€. B aKIIETITOP
MIPOTOHA.

[TpoTOMMTHYECKMMH Ha3bIBAIOT pEaKUMM, HAYIIME C I[epeAadell WM HNpuoOpeTeHHEM
MpOTOHOB. K HUM OTHOCSITCSI HOHHBIE TIPOIECCH, peaKIIMK HEHTPaTU3allui U THAPOIN3A.

Kucrnora siBIsieTcst TOHOPOM TPOTOHOB U 00pa3yeT CONpPSHKEHHOE OCHOBAHUE, a OCHOBAHHE
IIPUCOEOUHUB IIPOTOH, IIPEBPALLIAETCS B CONPIKEHHYIO KACIIOTY.

Hampuwmep, HCI + H20 < H30 *+ Cl -
K-ta 1l ocHu 2 k-Ta2 ocH 1
(comp.k-Ta) (comp.ocH.)

Teopus I'. JIbronca:

OcHoBaHMsA- 5TO BEIIECTBA, OTAAIONINE I 00pa30BaHUS XUMHYECKOU CBSI3U DJICKTPOHHYIO
napy, T.€. OHU SABJISIFOTCS JOHOPAMU AJIEKTPOHHBIX Map.

Kucnotet — »5TO BemecTBa, MPUHUMAIOIIME OJJICKTPOHHYIO Tapy, T.€. OHH  SIBIISTFOTCS
aK1IeNTOpaMu JIEKTPOHHBIX Tap.

SOz + H.0 = H»SOq4

Kucnora OcuoBanue AITyKT

BemiectBa, sBISIOIIMECS JOHOPAMH 3JIEKTPOHHBIX TIap HA3BIBAIOTCS OCHOBaHWSAMHU JIbrouca, a
aKILENTOPhl AJEKTPOHHBIX Map - KuciaoTamu Jlbtouca.

YpaBuenue I1. [le6asn - I'. XokkeJisi:
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lgf =-0,5122 1

3nech, — f — ko3 uiueHT aKTUBHOCTH,

Z — 3apsij UOHa;

| — nonHas cuia pactopa.

BydepHbiMu Ha3bIBalOT pacTBOPHI, pH KOTOPBIX MPaKTUYECKU HE U3MEHSETCS OT A00aBJICHUS
K HUM HEOOJIBIINX KOJIMYECTB CUJILHON KUCIIOTHI MJIM OCHOBAHMSI, a TAK)KE TIPH Pa3BEACHUU.

Tunbl 0y(epHbIX PACTBOPOB.

-PacTBOpHI, copeprkamme cnabyro KUCIOTY U ee coiib. [IpumepoM KucioTHOro Oydepa MoxKeT
CIIy>)KUTb alleTaTHBIH Oy(depHBI pacTBOp, COAEPKALIUN CMECh YKCYCHOW KHCIOTHI M alleraTa HaTpHs
(CH3COOH+ CH3COONa- areratHas OydepHast cMeCh)

-Bydepnbiit pacTBOp, cocrosimuii w3 cinaboro ocHoBanms u ee coau (NHsOH +NH4Cl-
aMMHavHbII OydepHbIil pacTBOp)

- Cmech kucabIX U cpeauux coneit cnadpix kucioT (NaHCO3+Na;CO3-kapOonarnas OydepHas
CMECh)

Cwmech aByx kucibix cosieit (NaH2POs+Na;HPOs-hoctharras 6ydepras cmech)

MexaHu3Mm JAeiicTBUA U Bbluuciaenue pH

[Tpu nobGaBneHUN K KucCiIoMy 0ydepHOMY pacTBOPY KHUCIOTHI OHA B3aUMOJCUCTBYET C COJIBIO,
COZICP KALIHMIICA B CMECH H BBITECHSET SKBUBAJICHTHOE KOJIMYECTBO CIa00i KHCIOTHI:

H30+ + A- & HA + H20

B pactBope BMeCTO CHIIBHOW KHCIOTHI OOpasyercst ciabasi, W mo 3ToMy BenuumHa pH

YMEHBIIIAETCS] HE3HAYUTEIBHO.
Ecin x stomy OydepHoMy pacTBopy H0O0aBUTH IIEN0Yb OHAa HeHTpanusyercs ciaabou
KHCJIOTOM, U B pacTBOpe 00pa3yeTcsi SKBUBAJICHTHOE KOJIMYECTBO COJIN:
OH- + HA < H20 + A-
®opmysa pacyera pH kuciabix OydepHbIX pacTBOPOB:

CHA (xucnora)
pH = pKHA - Ig ------------
Cconb
®opmyua pacyera pH ocHOBHBIX Oy(epHBIX paCTBOPOB:
CocH

pH =14 — pKocH + Ig --------
Ccoib
4. WaniocTpaTUBHBIN MaTepuas: pe3eHTaIus.

5. JIuteparypa:

Benges A. I1. ®usnueckas u komwtonaHas xumust. YueOHuk - M. : [DOTAP - Mexaua, 2014.

2. Bepenmnora JL.I'., Heuenmypenko E.B. Heopranmueckas, ¢usudeckas M KOJUTOMIHAS XAMUS. —
AnMaTtsl: U31aTenbCeTBO «OBepoy, 2014,

3. Tlarcaes, A. K. TectoBble 3amaHus M0 (GU3HYSCKON W KOJUTOHIHOW XUMHH [Tekcr] : yueOHOe
nocobue / A. K. Ilatrcaes, C. A. lluteibaes. - [b. m.] :IlIemvkenT, 2013.- 260 ¢

4. Epmos , FO. A. Komtongnas xumust. @usnueckasi XUMUs TUCITAHCEPHBIX cucTeM [Tekcr] :
yuebnuk / 10. A. EpmoB ; M-Bo o6pa3oBanus u Hayku P®. - ; Pex. 'OV BIIO "TlepBblii
Mock. roc. men. yH-T uM. . M. CeuernoBa". - M. : I'DOTAP - Menua, 2014.-352 c.

5. benses, A. Il. ®usnyeckas u koutouaHas xumus [Tekcr] : yueOnuk / A. I1. benses, B. U.
Kyayx ; mox pen. A. Il. bensiea. - 2-e u3n., nepepad. u gomn ; Pex. [BOY BIIO "IlepBsrii
MockoBckuii roc. Meql. yH-T uM. 1. M. Ceuenosa". - M. : 'DOTAP - Meaua, 2012. - 752 c.

=
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6. Epmos, 0. A. Komnonanas xumus. Ousndeckas XUMUs AUCHAHCEPHBIX cucteM [Tekcr] :
yuebHuK / FO. A. EpmoB ; M-Bo oOpazoBanus u Hayku P®. - ; Pex. OV BIIO TlepBerrit
MockoBckuii roc. mea. YH-T uM. M. M. CeuenoBa. - M. : I'90TAP - Menaua, 2013. - 352 c.: ui.

7. Bepennona JLI'., Heuenypenko E.B. Heopranmueckasi, ¢pusndeckas U KOJUIOMTHAS XUMHUSL.
Y4eOHO-MeToANYECKOe MOCOOre —AJIMATHI: U31aTEILCTBO «OBepoy, 2014.

6. KoHTpOJIbHBIE BONIPOCHI:

UYem oTiINYAIOTCS UI€aIbHbIE PACTBOPHI OT PEATILHBIX ?

PaBHOBecue B pacTBOpax ciadbIX 3JIEKTPOIUTOB.

Kakue HenocTaTku TEOpHUM JIEKTPOIIMTUUECKON TUCCOUMai AppeHnyca.
OCHOBHBIE MOJI0)KEHUS IPOTOHHOM TEOPUM KUCIOT U OCHOBaHui bpencrena-Jloypu.
KosmuratrBHbie CBOMCTBA pACTBOPOB AJIEKTPOIUTOB.

AKTHUBHOCTB, K03()PHUIMEHTHI aKTUBHOCTHU. MlOHHAas cuiia pacTBOpa.

Pacuer pH OydepHbIX pacTBOPOB.

No ok w

Jlexknus Ne 4
1. Tema: DyekTponpoBoAHOCTH pacTBOpoB. Konaykromerpus. [lpumenenue B
¢dapmaneBTHYECKOM aHAIM3E

2. Heab: paccMOTpeTh paslien AMEKTPOXUMHUU, B KOTOPOM H3y4aroTCs (PU3UKO- XUMHYECKHE
CBOMCTBA MOHHBIX CHCTEM, a TAaKXE SBJICHMs, BO3HMKAIOUIME Ha IpaHulle ABYX (a3 ¢ ydyacTUEM
3apsKEHHBIX YACTHI] (MOHOB U AJIEKTPOHOB).

3. Te3ucsl JeKIUM:

DIEKTPOXUMHUS — pasfel (PU3NYECKOW XMMHUU, B KOTOPOM H3YYalOTCH (DU3MKO-XUMHUYECKHE
CBOMCTBAa MOHHBIX CHUCTEM (pacTBOPOB, PACIJIAaBOB WJIM TBEPJBIX 3JIEKTPOJIUTOB), a TAKKE SBJICHMUS,
BO3HUKAIOIIME Ha TpaHUIle pasziena aBYyX ¢a3 C ydacTHeM 3apsDKEHHBIX YacTUIl (MOHOB U
AJIEKTPOJIUTOB).

Dnektpudeckas mpoBoIUMOcCTh (G)- 3T0 CIOCOOHOCTD BEIIECTB MPOBOAUTH HIEKTPUIESCKUI TOK
Moj JCUCTBHEM BHEIIHETO JJIEKTpUuYeCKoro mojs. Ee BenuuuHa sBIsieTCs OOpaTHOW OT
conporusienus (R).

Cy11ecTBYIOT 1B€ OCHOBHBIE I'PYTIIIBI IPOBOIHUKOB AJIEKTPUUYECKOTO TOKA!

- TPOBOJHUKUA IE€PBOTO pOJA, JJIEKTPUYECKas MPOBOAUMOCTh KOTOPBIX 0OYyCIIOBJIEHA
3JEKTPOHAMH.

- TPOBOJHUKH 2-TO pOjaa, B HUX TEPEHOCUYMKAMH JJIEKTPHUYECKOTO TOKa SIBIISIOTCS HOHBI-
3apsKEHHbIE YACTULIBL.

B anexkTpoXxuMuu OOBIYHO HCMONB3YIOT YIENBbHYIO 3JIEKTPUYECKYI0 MPOBOAMMOCTH (), OHa
SIBJISICTCST 0OPAaTHOM BETMYMHOM OT YACIBHOTO CONPOTHBIIEHHUS (p):

1 It
X=—=—°*—;
p R S

Enununa usmepenus p - Omecm , misy - Omtecm™ B cucreme CU p(Omtem™), x - Cm/m
(cumeHc).

X - 3TO TMPOJUMOCTh CTOJOWMKA pacTBOpa, IOMEIIEHHOTO MEXKIY JJICKTPOIaMH,
pacroyoKEeHHBIMA Ha paccTogHuu | M, u miomaneio | M2, T.e. 9TO 3JIEKTPONPOBOJHOCTD 1 M
pacTtBopa.
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Beenennsiii P.JIeHiioM BenwuMHA SKBHUBAJICHTHOH 3JIGKTPOIPOBOJHOCTH (A) OIpeaenseTcs
CIIETYIOIUMU (HOPMYITaAMH:

%

—— « 1000 (4)
C

A=y * Ve 1000 (5)

3nech, C- SKBUBAJICHTHAsI KOHIIEHTPAIUS T-9KB/JI,

V = 1/C pa3Benenue pactBopa (J1), moka3bBaeT 00beM pacTtBopa (M3), B KOTOPOM pacTBopeHa 1
MOJIIpHasl Macca HKBUBAJICHTA.

DOKBUBAJICHTHAS 3JIEKTPONPOBOJHOCTH (A)- 3TO 3JEKTPONPOBOJHOCTH PACTOpa, MOMEIIEHHOTO
MEXTy SJCKTPOJaMH, PACIOJIOKEHHBIMA Ha PacCTOSHUU IM, U B 0o0beME pacTBOpa, HMMEIOIIUN
KOHIICHTpaluo 1 Monb-3kB/1. Ee enununa n3meperus Owm -1m -1r-skB-1.

OnpeneneHue pa3aUYHbIX (PHU3UKO-XUMUYICCKUX CBOWCTB PACTBOPOB JJICKTPOIUTOB IYTEM
M3MEpEHUs UX AJIEKTPIPOBOAHOCTH HA3bIBAIOT METOI0M KOHAYKTOMETPHUHM.

MeTtoaoM KOHIYKTOMETPHH MOXHO HAWTH KOHIICHTPAIIMIO PAaCTBOPEHHOTO BEIECTBA, CTENEHb
JMCCOLMAIIMH YIIEKTPOJINTA, TPOU3BEIEHNE PACTBOPUMOCTH TPYTHO PACTBOPUMBIX BEIIIECTB.

KoHIyKkTOMETpHYECKUM ~ TUTPOBAaHHUEM  HA3bIBAIOT ~ METOJ  ONPEAEHS  KOHIICHTPALUU
PacTBOPEHHOTO BEIIECTBA Yepe3 KPUBbIE KOHAYKTOMETPUYECKOTO TUTPOBAHHSI.

DKCIepUMEHTATFHO HaX0As TpaduvecKyro 3aBUCUMOCTh BenmnunH 1/R — oObem TuTpanta (V)
(KOHIYKTOMETpPHYECKHE KpPUBBIC), U3 OONACTH PE3KOr0 H3MEHEHS 3JIEKTPONPOBOAHOCTH HAXOJISAT
SKBUBAJICHTHYIO TOUKY.

4. UniarocTpaTUBHBIN MaTepHaJl: IPE3CHTALUA

5. JIuteparypa:

benses A.Il. ®usznueckasa u KoutonaHasg XuMusd. YueOHuK - M. : 'D0OTAP - Menua, 2014.

2. Bepennosa JL.I'., Heuenypenko E.B. Heopranuueckas, ¢usndeckas 1 KOJUIOMIHAS XUMHUS. —
ATNMaTBI: U3J1aTEIBCTBO «IBEPOy, 2014,

3. Tlarcaes, A. K. TecroBsie 3amanus mo GU3MYECKON U KOTOUIHON XuMHH [TekcT] : yueOHOe
nocooue / A. K. Ilarcaes, C. A. Illutei6aes. - [b. m.] :IlIemmkenT, 2013.- 260 ¢

4. Epmos , 0. A. Komnonanas xumust. @usndeckas XUMHs AUCHaHCEpHbIX cucteM [Tekcr] :
yueonuk / 0. A. EpmoB ; M-Bo oOpa3oBanusi u Hayku P®. - ; Pex. 'OY BIIO "IlepBsiii
Mock. roc. mea. yH-T uM. M. M. CeuenoBa". - M. : '9OOTAP - Menua, 2014.-352 c.

5. benses, A. I1. ®usudeckas u koutouanas xumus [Tekcr] : yueOnuk / A. I1. benses, B. U.
Kyayx ; mon pen. A. I1. benseBa. - 2-e¢ u3n., nepepad. u gom ; Pex. [BOY BIIO "Ilepssrii
MockoBckuii roc. Men. yH-T uM. 1. M. Ceuenosa". - M. : 'DOTAP - Meaua, 2012. - 752 c.

6. Epmos, 10. A. Komtonnnas xumus. Ousnueckass XUMHUsl JUCIIAHCEPHBIX cucTeM [Tekct] :
yuebnuk / FO. A. Epmo ; M-Bo obpa3zoBanus u Hayku P®. - ; Pex. I'OY BIIO IlepBsiii
MockoBckuii roc. men. yH-T uM. U. M. Cedenosa. - M. : [DOTAP - Menua, 2013. - 352 c.: ui.

7. Bepennona JLI'., Heuenypeuko E.B. Heopranuueckasi, ¢pusudeckas U KOJJIOMTHAS XUMHUSL.
VY4eObHO-MeTOANYECKOE TOCOONE —AIMAThI: U3/1aTEIBLCTBO «DBepoy, 2014.

=

6. KoHTpoOJIbHBIE BONIPOCHI:

1. Yro Ha3BIBAIOT CKOPOCTHIO ABHKEHHSI HOHOB? AOCOJIOTHASI CKOPOCTb.

2. aiite (bopMyIUPOBKHU yIEIbHON 51 SKBUBAJIEHTHON JIEKTPUIECKON
IIPOBOJUMOCTH.
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3. Or kakux  (akTOpOB  3aBUCHUT  BEJIIMYMHBI  YJAEIbHOH U SKBUBAJICHTHOMN
IEKTPUYECKON TPOBOJUMOCTH?

Kax u3mMepsroT a1eKTpruecKkoe COnpOTUBICHHE PACTBOPOB?

Kakne  ¢(usuko-xuMuyeckue  BEIMYMHBI ~ MOXXHO  ONpPEACTUTh ~ HAa  OCHOBE
9NEKTPUUYECKON MPOBOJUMOCTH PACTBOPOB?

6. Kakwue BUIbI KOHIYKTOMETPHUECKOTO TUTPOBAHUS BBl 3HaeTe?

S

Jleknusa Ne 5
1. Tema: PaBHOBeCHbBIE 3J1eKTPOAHbIE NPoOIecChl. DJIeKTPoAHbIe MoTeHuaa bl 1 JJC.
ITorenuomeTpus.

2. Heab: u3yuuTh paBHOBECHBIE 3JIEKTPOJHBIC MPOLECCHI, MEKTPOAHbIe ToTeHnuaisl, IC u
IMMOTCHIUOMETPHIO.

3. Te3ucsl Jekuuu:

HOTGHHHOMeTpI/Ieﬁ Ha3bIBAIOT COBOKYITHOCTb (1)1/131/11(0 - XUMHNYECKHUX METOA0B UCCICA0OBAaHUA, B
OCHOBE KOTOPBIX JIGKUT H3MEpEHUEe DJCKTPOABMKYIIEH CHIIBI [eNed, COCTAaBIEHHBIX U3
WHMKATOPHOTO 3JICKTPOAA M AJIEKTpoAa cpaBHEHHUs. Tak Kak MOTCHIMAJ WHAUKATOPHOTO AJIEKTPOJIa
3aBHCHT OT aKTHBHOCTH HCCIIElyeMOro moHa B pactBope u3aMepenue DJ[C mo3BosseT OmpeneinuThb
KOJIMYECTBO HMOHOB. Pa3znnyaror MpAMBIC U KOCBCHHBLIC IMOTCHUUOMCTPHYCCKHUC MCETO/BI. B MPAMBIX
MOTEHIIMOMETPUYECKUX METOAaX HMCTOYHMKOM HMH(POpPMAIUKM Jig OINpeleleHus] aKTUBHOCTH WU
KOHIOCHTPAIIMK HOHOB ABJAIOTCA YHCIIOBBIC 3HAUCHHA IIOTCHIHAJIA WHIWKATOPHOT'O J3JICKTPOAA. B
KOCBEHHBIX MMOTCHIIMOMETPUYECKUX METOAAaX 4Yalle BCEro MOTEHIIMOMETPUUECKUE HW3MEpEHUs
HUCIIOJIB3YIOT  IJIA OmnmpeaAcICHUA  TOYKHU 3KBUBAJICHTHOCTHU B TUTPUMCTPHUICCKOM aHaJIu3¢,
(MOTEeHIIMOMETPHYECKOE TUTPOBAHHUE).

HOTGHHHOMCTpI/I‘ICCKOG TUTPOBAHUC HMCECT PAJ MPEHUMYIICCTB ! BO3MOXHOCTL THUTPOBAHHA
MYTHBIX U OKpAIIEHHBIX OUOJIOTHYECKUX KUKOCTEMH, JIETKOCTh aBTOMATH3aI[MU aHAN3a.

DJIeKTPOAHbIE MPOIECCHI — OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIC PEAKIINH, TIPOTEKAIONUEe Ha
aneKTpoaax. MIx MOKHO pa3JeNnuTh Ha JIB€ OCHOBHBIE TPYIIIIBI:

1 — paBHOBECHBIE AJICKTPOJHBIC TPOIECCH, 00pa30BaHUE CKAayKa MOTCHIIMAIOB Ha TPaHUIS
pasnena TBEpABIX M KUAKUX (a3 (BOSHHUKOHBEHHE OJJIEKTPUYECKOTO TOKa B TallbBAHUYECKUX
JJIEMEHTAaX).

2 — HEpaBHOBECHBIC OJIEKTPOJHBIC TIPOLECCH; TPOTEKAHWE XHMHUYECKOH pEaKIHuu IpH
MIPOIYCKaHUH MOCTOSTHHOTO 3JIEKTPUIECKOTO TOKA Yepe3 pacTBOP AMEKTPOIUTA (ITEKTPOIIHU3).

DJIeKTPOAHBIH MOTEHIMAJI- PAa3HOCTh (CKAYOK) MOTEHIUATIOB, O0Opa3yIOLIerocss Ha TPaHUIIS
pasnena meTai - pactBop. Ero Beraucisior ypaBHenuem HepHcera:

RT
@ Metn/Me = (PO MetnMe T — In [Me”‘]
nk
DNEeKTPOIHBIA MOTEHIHAN (() 3aBUCUT OT IMPUPO/IbI METalIa, KOHLIEHTPALMH PacTBOpA.
B ypaBHenun @OMe+n/Me — cTaHOapTHBIN SJIEKTPOJHBIA MOTEHLHUAN, [OKA3bIBACT

AJIEKTPOJHBIN TOTEHIMAT MeTajula, OMYIIEHHOTO0 B PAacTBOP COOCTBEHHOW COJIHM, C KOHIIEHTpaluen
1MoOmB/1.

R=8,31/1x/Mons*K, T=298K, n — cTenienp okuclieHus Metamia, [Me+n]- KOHIIEHTpalus
noHoB Metayma. F-umcno ®apanes, 96500 Kn/monb. Ecim moacTaBuTh 4YHCIIOBBIE 3HAYCHHUS B
ypaBHEHUE:
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0,059
oMe+n/Me = pOMe+n/Me + ------- In [Me+n]

n

DJIEKTPOAOM HA3BIBAIOT DJJICKTPOHONPOBOIAIIYIO a3y (MeTamn WId HOJYIPOBOTHHK),
KOHTaKTUPYIOLIYIO C MOHHBIM TIPOBOJIHUKOM (JIEKTPOIUTOM).

Kiuacenpuxanus 3j1eKTpoa0B:

1) osnekTpoabl MEPBOTO pojaa; oOpaTHUMble OTHOCHUTENBHO KAaTHOHOB (METaJIMYECKHe
3JIEKTPOB); METALIOUAHBIE, 00paTUMbIe OTHOCUTEIBHO aHUOHOB (CEJICHOBBIN); Ta30BbIC HIIEKTPOIbI
(BOIOPOIHBIN); 2) 3JEKTPOABI BTOPOTO PoJia, 0OpaTUMbIE OTHOCUTEIIBHO aHHOHOB (XJIOpCEpeOpsSHbII
Y KaJIOMEJBHBIN); 3) OKCUJINTEIbHO-BOCCTAHOBHUTEIbHBIE (PEIOKC-) AIEKTPOJIbI (XUHTUIPOHHEIN); 4).
HNonooOMeHHBIE IEKTPOIbI (CTEKISTHHBIN ).

laJbBAaHUYECKHM 3JIEeMEHTOM Ha3bIBAIOT IPUOOP, B KOTOPOM IOJTYYAIOT JIEKTPHUECKUI TOK
B pe3yjb-TaTe MPOXOXKICHUS XHMUYECKHUX PEaKIMil Ha sJek-Tpojax. MHaye, B TragbBaHUYECKHX
AIIEMEHTAX XUMHUYECKas SHEPTHsI IPEBPAIIACTCS B DJIIEKTPH-YECKYIO YHEPTHUIO.

Baxxueiield xapakTepUCTHUKON TajJbBaHUYECKHX AJJIEMEHTOB SIBIISICTCS €€ AJICKTPOJIBIKYIIAS
cuna (E) , ona paBHa pa3HOCTH 3JEKTPOIHBIX MOTEHIIMAIIOB IBYX ITOY3JIEMEHTOB :

E=0px - pa

[IpocTeiiinii ranbBaHUYECKUW 3JaeMEHT - 3neMeHT J[lanuana-AxoOu. OH cocTouT U3
IIMHKOBOTO M MEIHOTO IeKTpoa0B. [lMHKOBas miuacTuHKa omyieHa B pactBop ZnSO4 , a MenHas- B
pactBop CuSO4 , T.e. KaxAblii METAJIJI OMYIIEH B pacTBOP COOCTBEHHOW coiu. Ha snexTpomax umayt
CJIETYIOIINE PEAKIIIH:

Zn-2e- < Zn2+
Cu2++2e— <> Cut2e—

Cxema rajapbBaHUYECKOIO JIEMEHTA!

(-) Zn/ZnSO4 /KCIl/CuSO4 /Cu (+)

IoTeHOMeTPUS —OAMH U3 MeTO0B (PU3MKO-XHMMHYECKOT0 MCC/IeJOBAHUSI PACTBOPOB, Ha
OCHOBE JAHHOTO METOJIa JIEKUT U3MEPEHHUE DIEKTPOJABUKYIICH CHIIBI TalbBaHUYECKOTO JJIMEHTA,
MOCTPOSHHOTO M3 HHIAMKATOPHOTO AJIEKTPOJA U dJIEKTPO/Ia CPAaBHEHHS.

IMoTeHnMaa HMHAMKATOPHOr0 JJIEKTPOAA 3aBUCUT OT AaKTUBHOCTH (KOHIIEHTpAIUH)
HCCIIEIyeMOT0 HMOHa B  PacTBOpPE, IMOITOMY IIyT€M H3MEpPEHHs  AJIEKTPOJBWKYIIEH  CHIIBI
rajlbBAHUYECKOTO AJIMEHTa, Mbl MOXKEM HAaWTH KOJUYECTBO JAHHOTO HMOHA, T.C. KOHIIEHTpAIWIO, B
pacTBpope.

IMoTeHunomMeTpuyeckoe THTPOBAHMEM HAa3BalOT METOJ ONpEACTICHUS KOHIICHTPAIIUH
PacTBOPEHHOTO BEIIECTBA MO KPUBBIM MOTEHIIMOMETPUIECKOTO TUTPOBAHUS.

OO0b19HO HIMPOKOE pacrpocTpaHeHue TIOJTYIHIT METOJ KHCJIOTHO-OCHOBHOTO
MOTEHIIHOMETPUYECKOTO TUTPOBAHMUA. IJTOT METOA HCHOJB3YETCS JUIsl ONpEeAENeHUs KHCIOTHO-
OCHOBHOTO PAaBHOBECHS B OHMOJOTMYECKHX JXHAKOCTSX, MPU ONPEACICHUHA COCTaBa W KHCIOTHOCTH
MOYB, JJIS HAXOXKIEHUsl cojiepxaHus 0apOuTypaToB, (PEHONOB, alKaloWIOB B (apMareBTUIECKOM
aHaJm3e.

B kauecTBe WMHIUKATOPHBIX DIEKTPOJOB HCIHOIB3YIOTCS CTEKISHHBIMN W XUHTUIPOHHBIN
AIIEKTPOJIBI, a IIEKTPOAAMHU CPABHEHHS CITY’KaT KaJIOMEIbHBIE UITH XJIOPCEPEOPSHBIC ICKTPOIBI.

4. NniarocTpaTuBHBIN MaTepHaJ: IPE3CHTALU.

5.JIuteparypa:

1. Bemses A.lIl. ®usznueckas u komwtouaHas XuMusd. YueOHuk - M. : I'D0OTAP - Menua, 2014.

2. Bepennora JLI'., Heuenypenko E.B. Heopranmueckas, ¢usnueckasi ¥ KOJUIOMIHAS XUMUS. —
AJIMaThI: U31aTEJIbCTBO «DBEpO», 2014.
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3. [Ilarcaes, A. K. TecroBbie 3aganus o puU3NIECKONW U KOJUIOMTHOW XuMuHU [Tekcr] : yueOHOe
nocobue / A. K. IIarcaes, C. A. IlluteiOaes. - [b. m.] :IlIeimkent, 2013.- 260 ¢

4. Epmos , FO. A. Komtongnas xumust. @usnyeckass XUMUs JTUCITAHCEPHBIX cucteM [Tekcr] :
yueOnuk / 0. A. EpmioB ; M-Bo oOpazoBanust u Hayku P®D. - ; Pex. OY BIIO "Ilepssiii
Mock. roc. Men. yH-T uM. . M. CeuenoBa". - M. : 'DOTAP - Menua, 2014.-352 c.

5. benses, A. I1. ®usndeckas n koutouaHas xumus [Tekcer] : yueOnuk / A. I1. benses, B. U.
Kyuyk ; mon pen. A. Il. benseBa. - 2-¢ u3a., nepepad. u non ; Pex. 'BOY BIIO "IlepBbiit
MockoBckuii roc. Men. yH-T uM. . M. Ceuenosa". - M. : 'DOTAP - Meaua, 2012. - 752 c.

6. Epmos, 10. A. Komnonanass xumus. Ouzndeckas XUMUs AUCHAHCEPHBIX cucteM [Tekcr] :
yaeOnuk / FO. A. EpmioB ; M-Bo oOpazoBanusi u Hayku P®. - ; Pek. [OY BIIO Ilepssrii
MockoBckuii roc. mea. YH-T uM. . M. CeuenoBa. - M. : I'90TAP - Menaua, 2013. - 352 c.: ui.

7. Bepenuosa JI.I'., Heuenypenko E.B. Heopranuueckas, ¢pusnueckas U KOJUIOMJHAST XUMHUS.
Y4eOHO-MeTOANYECKOE MTOCOONEe —AJIMAThI: U3/IaTEIILCTBO «OBepo», 2014,

6. KoHTpoJbHbIE BONIPOCHI:

Uto Ha3bIBaIOT 3JEKTPOABMKYLIEH CUION AeMeHTa?

2. Oxapakrepusyinre AIEKTPOJIbI CTEKJIAHHBIH, BOJOPOJHBIMU, XUHTUAPOHHBIN,

xJlopcepeOpsiHbIi KoJoMenbHbINH. Kakue y HUX IpenMyIecTBa U HeJOCTaTKU?

Kaxkue pu3uko- XumMu4ecKrue BeTUIHMHBI MOXKHO ONpeaensaTh Metoaom D C?

4. Oxapakrepu3yiTe KUCIOTHO - OCHOBHOE, OCAJAUTEIbHOE U OKHCINTEIBHO -BOCCTAHOBUTEIILHOE
MIOTEHIIMOMETPUYECKOE TUTPOBAHUE?

5. Uem oTiMyaroTCs ~ CBOMCTBA  HEPAaBHOBECHBIX  JJEKTPOXMMHYECKHX  CHCTEM  OT

COOTBETCTBYIOIIMX CUCTEM IIPU PaBHOBECHUN?

JaiiTe onpeneneHne dIeKTPOXUMUYECKOMY SKBUBAJICHTY U 3akoHOM Dapanes?

Yto Takoe 31EKTPOIN3 U HAIIPSHKEHNUE PA3JIOKECHUS?

OO0®bscHUTE CyTh HOJspOrpaduu.

B ueM 3akmmrouaeTcs npuHIUI aMIIEPOMETPUUYECKOTO TUTPOBAHUSA?

K

W
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Jlexuust Ne 6
1. Tema: Xumnueckas kuHeTHKa. CKOpOCTH peakunu U (GaKTopbl, BIAUSIONINE HA
ckopocTh. KoHCTaHTa CKOPOCTH peakuuu, MOJIEKYJISAPHOCTD M NOPSA0K PeaKIHH.

2. leab: U3y4YUTh pa3Aeiibl XUMUYECKON KHHETUKH U KaTalu3a.

3. Te3ucel JeKIIUHA:

XuMHYecKasi KUHETHKA YCTAHABIMBACT 3aKOHBI, OIPEACNAIONIME CKOPOCTh XHUMHYECKUX
l'IpOIIeCCOB, 1 BBISICHACT pOJ’IB paSJ'II/I'-IHBIX Q)aKTOpOB, BIIMAOIIINX HA CKOpOCTB U MEXaHHU3M peaKI_[I/II/I.
[IpakTHdeckoe 3HaUEHUE €€ OYEBUAHO, MOO TONBKO 3HAsl 3aKOHBI KMHETUKH M MEXaHWU3M peaKluu
MOXHO ynpaanITL XUMHUYCCKUMHU HpOHGCCﬁMI/I. OT CKOpOCTI/I XHMI/I‘-IGCKOﬁ peaKHI/II/I 3aBUCUT BBIXO
MPOJYKTOB, T.€. MPOU3BOJUTENBLHOCT TPYAa U annaparypsbl.

bonbiroe 3HaueHne nMeeT KUHETHKA U A dapMmaunu. JelicTBue pa3IuyHbIX JeKapCTBEHHBIX
BEIIECTB 00YCIOBIMBACTCS B 3HAUUTEIBHON CTETIEHU CKOPOCTHIO PEAKIINH, MPOXOASIINX B OPraHU3Me.
[Ipn XpaHeHMM JIEKapCTBEHHBIX IIPENaparoB MOTYT NPOTEKaTh pa3jIu4HbIE PEAKIHH, CKOPOCTh
KOTOPBIX ONPEIENSIET CPOK FOTHOCTH JIEKAPCTB.

Xl/lMl/l'leCKaﬂ KHHETUKA — HaYKa, H3yqa}omas[ CKOpOCTB XUMHUYCCKUX peaKuMﬁ, nX MECXaHU3M
U BIMSHHUE Pa3iMyHbIX (PaKTOPOB (KOHIIEHTPALUS pEeardpyloluX BELIECTB, TEMIIEpaTypa, IaBJICHHUE,
MPUPO/Ia BEIIECTB, KaTalnu3aTop) Ha CKOPOCTH Tpoliecca .
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Cxopoctb XuMHYeCKOH peakuuii (v)- HSTO YHUCIO DJJIIEMEHTAapHBIX AaKTOB PEaKIINH,
MPOUCXOSAIINX B €IMHULLY BPEMEHHU.

CxopocTh XMMHYECKOW peaknuii (V) BBIYMCJIAKT HM3MEHEHHEM KOHIEHTPAUHUU
pearupyounux BelnlecTB 3a olpe/eseHHbII MPOMEKYTOK BpeMeHH. Ennuniia u3aMepeHus cKopocTu
XUMHUYECKOHN peaklnii: MOJIBJI*MHH. Y paBHEHUE CpeaHEH (Vep) CKOPOCTH PEAKIIHiL:

Cz EN C1
opm — POV L\ i &
T,—T, At
3aKoH el CTBYOIIHX MAacC: OTKPBUIN HOpBEXCKUE yueHble I'yabaoepr u Baare (1867r.)
CKopocTh XMMHUYECKON peakiuil mpsiMO MPONOPUUOHATIBHO MPOU3BEICHUIO KOHIIEH-TpAaIlUU
pearupyrouux BemecTs. B o6mem Buae ans peakiuu A+B=C ckopocTh IpsAMOI peaKIiy BEIYUCISIOT
110 YPaBHEHHUIO:

v=k[A]e[B]

Koncranta ckopoctd peakuuu (k) — (yHIAMEHTalIbHbI KMHETUYECKUH HapaMeTp, He
3aBHC;IHH’H>i OT KOHILCHTpalluu p€arcHToB, a IIOTOMY OCTaIOHII/If/'IC;I HCU3MCHHBIM B TCUCHUC PCAKIHH.
KoHCTaHTa CKOPOCTH XMMMYECKOM pEaklM{ YMCIEHHO PaBHA CKOPOCTH XMMHYECKOW PEaKIUH IpH
KOHIICHTPAIIUAX BCEX PEarnpyroliux BEIIeCTB, paBHBIX 1 MOJjb/i1. KoHCTaHTa CKOPOCTH XMMHUYECKOMH
PEaKUUK 3aBHCHT OT IPUPOJbI PEATUPYIOLIMX BELIECTB, TEMIEPATyphl M HAIMYUA B PEaKLUOHHOM
Cpele KaTajam3aropa. _d[A] R\ e

Benuuunsl o, B ¥ y HaXoaATCs é{iéu@m.mme' M[/Fll HA3BIBAIOTCS MOPSAIKAMU PEaKLUH
no BemectBy A, B u C, coorBercTBeHH0. CyMMa MokasaTeneil cTerneHneil B KHHETHYECKOM YPaBHEHUH
HA3bIBAETCA OOIIMM IIOPAAKOM peakiuu N=o+P+y. TIOpsmoK  peakuuu ONpeENseT XapaKkTep
3aBUCUMOCTH CKOPOCTH OT KOHLICHTpAIIUH. Ha6J'HOI[aeMI)Ie KOHLCHTPAIIMOHHBIE KHUHCTUYCCKUC
3aBUCHMOCTH TEX MJIM MHBIX PEAKIMH ONPEAEISIOTCS U3 MEXAHU3MOM. JIUIIbL HEMHOTHE XMMHYECKUE
IPEBPAIEHHS. OCYLIECTBIIAIOTCA B OJIHY CTaJMI0. BOJBINMHCTBO K€ IPOLECCOB MPOXOIWT Hepe3
HECKOIBKO DIIEMEHTApHBIX CTaJWi, B KOTOPBHIX MOIYT NPMHHMMATh y4acTHE OJHA, IBE WIM TpH
MOJICKYIJIBI. B cooTBeTCTBUH C 3TUM CYIICCTBYIOT MOHO — 6I/I — WX TPUMOJICKYJIAPHBIC CTaAHUU. Yucio
MOJIIEKYJI, Y9aCTBYIOLIUX B OTAENbHBIX CTAAUSIX, HA3BIBAIOT MOJIEKY/ISPHOCTBIO.

4. UUII0CTPATHBHBI MaTepUaJI: IPE3eHTALHS.

5. Jluteparypa:

benses A. Il. ®uszuueckasa u komtonaHas XuMusa. YueOHuk - M. : I'D0TAP - Meaua, 2014.

2. Bepennona JL.I'., Heuenypenko E.B. Heopranmueckas, ¢usznyeckast ¥ KOJUIOUAHAS XUMHS. —
AJIMaThI: U3J1aTELCTBO «IBEpoy, 2014.

3. Ilarcaes, A. K. TectoBble 3aganus 1no GU3MYECKON M KOUTOMAHONH Xumuu [TekcT] : yueOHOe
nmocooue / A. K. Ilarcaes, C. A. Illutei0aes. - [b. m.] :IlIemmkenT, 2013.- 260 ¢

4. EpmoB , 10. A. Komnouanas xumus. @usnueckas XUMUs AucnaHcepHbix cuctem [Teker] :
yueonuk / 10. A. EpmoB  ; M-Bo oOpa3oBanusi 1 Hayku P®. - ; Pex. 'OY BIIO "llepBsrii
Mock. roc. mea. yH-T uM. 1. M. CeuenoBa". - M. : 'DOOTAP - Menua, 2014.-352 c.

5. benses, A. 1. ®usnueckas u komwtongHas xumus [Tekcr] : yueOnux / A. I1. benses, B. W.
Kyuayk ; mog pen. A. Il. bensesa. - 2-e u3n., nepepad. u gon ; Pex. TBOY BIIO "IlepBsrii
MockoBckuii roc. mef. YH-T uMm. . M. CeuenoBa". - M. : I'DOTAP - Menua, 2012. - 752 c.

6. Epmos, 0. A. Komtonnnas xumus. Pusudeckas XuMus AucnaHcepHbix cuctem [Teker] :
yueonuk / FO. A. EpmoB ; M-Bo ob6pazoBanust u Hayku P®. - ; Pex. 'OY BIIO IlepBsrii
MockoBckuii roc. Men. yH-T uM. M. M. Ceuenosa. - M. : I'DOTAP - Menua, 2013. - 352 c.: uin.
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7. Bepenmnona JIL.I'., Heuenypenko E.B. Heopranmueckas, (usnueckas u KOJUIOMJHAS XUMHUS.
Y4eOHO-MeTOIn4ecKoe ocodre —AIMAaThl: U31aTeNBLCTBO «DBEepoy, 2014.

6. KoHTpoOJIbHBIE BONIPOCHI:

UTo Ha3bIBAIOT KHHETUKON XUMUYECKIX PEAKITHIT?

UT0 Takoe CKOPOCTh XUMUUYECKUX PEAKIMI U KaK1e BUbI €€ CYIIECTBYIOT?

Kakue ¢akTopsl BIUAIOT HA CKOPOCTh XMMUYECKHUX PEaKIHii?

Uto Takoe MOpAOK M MOJEKYISPHOCTh XMMHUYECKHMX peakuumid? B Kakux ciydasx OHM He
coBmaarT?

Kaxkue Tursbl ciioxHbIX peakuuii Bbl 3HaeTe?

Uro Ttakoe sHeprus aktuBanuu? Kak 3aBUCUT CKOPOCTh PEAKIIMHU OT YHEPTUU aKTHBAIIUN?
Kaxkue BemiecTBa OTHOCSTCS K KaTaJIMu3aToOpam?

B ueMm oTiiMure rOMOTE€HHOTO KaTajau3a OT T€TepOreHHOoro?

Kakoii karanu3 Ha3bIBAIOT CIENM(PUUESCKUM KHCIOTHO - OCHOBHBIM? KakoBa ero CynHocTs?
10 Kakue 3Ha4eHUS UMEIOT PEaKIMK C ydacTreM (PepMEHTOB sl J)KHBOTO OpPTaHM3Ma.

Eal ol N

© oN oo

Jexuus Ne7
1. Tema: TepmMoanHaAMHUKA IOBEePXHOCTHBIX siBJIeHni. [loBepxHocTHasi JHeprusa I'mb0ca.
I[ToBepxHOCTHOE HATSIZKEHHMe. AJICOPOIUA HA TpaHulle pa3jaeia ¢a3. Xpomarorpadmus.

2. leab: U3y4uTh TEPMOJMHAMUKY MTOBEPXHOCTHBIX SIBJICHUH, aICOPOLIMIO M XpoMaTorpaduio.

3. Te3ucsl JeKIUM:

K MOBEpXHOCTHBIM SIBICHUSIM OTHOCST T€ 3(PQHEKThl U O0COOEHHOCTH IIOBEIECHUS BEILECTB,
KOTOpble HaOIIOAI0TCS Ha MOBEPXHOCTIX pasnena ¢a3. [I[puurHON MOBEPXHOCTHBIX SIBJICHUM CITY>KUT
0c000€ COCTOSTHME MOJIEKYN B CIOSIX KHJIKOCTH M TBEPABIX TeJl, HEIOCPEJICTBEHHO MPHIIETAIONIUX K
MOBEPXHOCTAM pa3zena. BaxkHoe 3HaueHUE MOBEPXHOCTHBIX SBIEHUH Ui (apMalvu ompesensercs
TEM, 4YTO OOJBIIMHCTBO JIEKAPCTBEHHBIX (DOPM SIBIISAIOTCS JUCIIEPCHBIMHM CHCTEMaMH C OOJIbIION
YAETBbHOM MOBEPXHOCTHIO: MOPOIIKH, TaOJETKU 3MYJIbCHU, CYCIEH3UU Ma3u M T.1. B mpousBojactse
JIeKapcTB OOJIBLIYIO POJIb UTPAIOT TaKue IMOBEPXHOCTHBIC SBJIEHHs, Kak ajcopOIus, cMauuBaHHE,
aare3us.

I'panuna paszgena a3, MOBEpPXHOCTh paszfesia OTIMYaeTCs MO0 TEPMOAMHAMUYECKUM
napamerpam oT obeux ¢a3. [loaTomy Ha moBepXHOCTH paszzena (a3 UMEOT MECTO HOBEPXHOCTHBIE
SIBJIEHUS — [TOBEPXHOCTHOE HATSHKEHHE, afIcOpOLIUs U Ap.

Tak kak MHOrHe: (DPU3MOIOTHYECKHE IMPOLECCH (bIXaHue, MUIEBapeHHe, SKCKpeLHs U Ip.)
MPOTEKAal0T Ha TIOBEPXHOCTH OmomeMOpaH i MX IIOHMMaHus TpeOyeTcsi 3HaHHE OCHOBHBIX
3aKOHOMEPHOCTEN TOBEPXHOCTHBIX SIBJICHUM.

IloBepxHOCTHOE HATSIZKEHHE

(dG) P.T

O’ =

ds

IToBepXHOCTHOE HATSI’KEHUE €CTh BENMYMHA, U3Mepsiemas sHeprueit [ mdoca, mpuxoasmencs

Ha €UHUILY IJIOIAAN MOBEPXHOCTHOTO 0. OHO YHCIEHHO PaBHO paboTe, KOTOPYI0 HEOOXOIUMO
COBEpIINTh B JAaHHOW cucTeMe IS O0pa3oBaHUS B HEH €IMHUIIBI MOBEPXHOCTHU paziena ¢a3 mpu
[IOCTOSIHHOM TeMIIepaType.
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[ToBepxHOCTHOE HATSKEHUE PA3TUYHBIX KUAKOCTEH (Tabnuua 1) Ha rpaHHIle KUIAKOCTh — Ta3
BO3pACTAET C YBEJIMUYEHUEM B3aMMOJECHCTBHS MEKY MOJIEKYIaMH KUJKOCTH, SBJISACH MAaKCUMaIbHBIM
JUIS1 BOJIBL.

IToBepXHOCTHOE HATSHKEHHME JKUJIKOCTEH YMEHBILAETCS € POCTOM TEMIIEpaTypbl M IpU
KpUTHYECKON TeMIleparype MnpuoOpeTaeT HyJIeBOE 3HaueHUe, TaK KaK I[OBEPXHOCThb pasiena ¢a3
ucye3aer.

C poctoM n1aBiieHHsI TOBEPXHOCTHOE HATSHKEHHME HA TPaHULE KUJIKOCTh — a3 YMEHbINAETCH,
TaK KaK KOHLIEHTpAIMs MOJIEKYJT B Ta30BOW (pa3e BO3pacTaeT, a CJIed0BAaTEIbHO, YBEIUYHBACTCS
B3aUMOJICHCTBUE C HUMHU MOJIEKYJI TIOBEPXHOCTHOTI'O €0, U cuia I’ ymeHbIaeTcs.

CrocoOHOCTh PaCTBOPEHHBIX BEUIECTB M3MEHATH MOBEPXHOCTHOE HATSDKEHHE PACTBOPHTEIIS
Ha3bIBACTCSI MOBEPXHOCTHOM aKTHMBHOCTHI. PaCTBOpEHHbIE BELIECTBA MOTYT MOBBILIAThH, TOHUKATh
WJIA BOOOIIE HE BIMSATH HAa MOBEPXHOCTHOE HATSKEHUE KUIAKOCTEH.

[ToBepxHOCTHOE HATSKEHHE OMOJOTUYECKHX >KUIKOCTEH HCIONB3YIOT B JUAarHOCTUYECKUX
uensix. Tak, HOBEpXHOCTHOE HATSKEHUE I1J1a3Mbl KPOBH BapbUPYETCsl B 3aBUCHMOCTH OT 3a00JI€BaHUS
(TpaBMa, mIOK, paHa, pak u Ap.). C BO3pacToM NOBEPXHOCTHOE HATSHKEHUE CHIBOPOTKH KPOBU
yMmeHbInaercs. [loBepXHOCTHOE HATSKEHHE HUIPaeT 3HAUUTEIbHYIO pPOJIb B TAaKUX SIBICHHUSX, Kak
JielIeHUe KJIETOK U JIBIKEHUE OakTepuii, paromuros, BIUIET HAa MPOHUIIAEMOCTh KIETOYHBIX MeMOpaH
u ap. CyuecTByeT MHOTO HECJIOKHBIX METOJ0B M3MEPEHHs MOBEPXHOCTHOIO HATSKEHMSI, KOTOpBIE
UCIOJIL3YIOT B MEAMKO-OMOIOTUYECKOM MPaKTUKE.

CaMonpoun3BoIbHOE U3MEHEHNE KOHLIEHTPALMK PaCTBOPEHHOIO BEILIECTBA HA IPAHULIE pa3felia
¢da3 Ha3bIBaeTcs aacopOUueii. [lornoTuTenb NPUHATO HA3BIBaTh aACOPOEHTOM, a IOTJIOIIAEMOE
BELIECTBO — aJcOPOTHMBOM WM ajgcopdaToM. Bennunny agcopOuny M3MepstoT KOJIMYECTBOM MOJIEH
ajicopOTHBA, MPUXO/IANINXCA Ha eIMHHILY IUIONIAAN TTOBEPXHOCTH afcopOenta( I', Monb/cM?).

AncopOunst 00yciioBIeHa BaHIEPBAATBCOBBIMU CHIIAMH.

B 3aBHcHMOCTH OT XapakTepa ACUCTBYIOUIMX CHJI Pa3inyaroT (GU3NYECKYI0 M XHMHYECKYIO
aacoporuio. st ¢pusznueckoi ancopOIMy  XapakTepHa HEOOJbIIAsh SHTAIBINS, a MOTOMY MpoIiecc
00BIYHO 00paTHM. AICOPOLIMOHHOE PaBHOBECHE YCTaHABIMBAETCS OYE€HB OBICTPO.

Ecnu nornomenne ancopOTUBa MPOUCXOAUT BCIEACTBHE €r0 XUMUYECKOTO B3aUMOJEHCTBHS C
a/icopOEHTOM, TOT/Ia UMEET MecTO XeMocopOuus. TemaoTel XMMHUYECKOH ajcopOLMU HaxoIsATCs B
npezaenax ot -40 mo -400 kJ[>k/Mo1b, MTOTOMY MPOTECC UMEET TEHACHITNIO K HEOOPAaTUMOCTH.

ApncopOuusi  3aBUCUT OT TEMIEpaTyphbl, IaBICHUS U TMPUPOIBI aacopOTHBA, YAETbHOM
MOBEPXHOCTU U MPUPOJIbI aACOPOEHTA.

4. UnrocTpaTUBHBINA MaTepuaJ: Mpe3eHTaIusl.

5. JIuteparypa:

benses A. Il. ®usznueckas u komwtonaHas XxuMusa. YueOHuk - M. : TD0OTAP - Menua, 2014.

2. Bepennosa JL.I'., Heuenypenko E.B. Heopranuueckas, ¢pusuueckass ¥ KOJUIOMIHAS XUMHUS. —
AJIMaThI: U3J1aTENBCTBO «IDBEpoy, 2014.

3. Tlarcaes, A. K. TecroBsie 3amanus nmo GU3MYECKON U KOJUouIHOW xumun [Tekcr] : yueOHOe
rmocooue / A. K. ITarcaes, C. A. Illutei6aes. - [b. m.] :IlIermkenT, 2013.- 260 ¢

4. Epmo , 0. A. Komnonanas xumust. @uzndeckas XUMUs AucnaHcepHbIXx cucteMm [Tekcr] :
yueonuk / 0. A. EpmoB ; M-Bo oOpa3oBanust u Hayku P®. - ; Pex. ['OY BIIO "Ilepssrii
Mock. roc. mea. yH-T uM. M. M. CeuenoBa". - M. : I'DOTAP - Menua, 2014.-352 c.

5. benses, A. Il. ®usnueckas u xommonanas xumus [Tekcr] : yue6nuk / A. I1. benses, B. U.
Kyuayk ; mon pen. A. Il. benseBa. - 2-e uzn., nepepad. u gon ; Pex. [BOY BIIO "IlepBsrit
MocxkoBckuit roc. mea. yH-T uM. 1. M. CeuenoBa". - M. : [DOTAP - Meaua, 2012. - 752 c.
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6. Epmos, 0. A. Komnonanas xumus. Ousndeckas XUMUs AUCHAHCEPHBIX cucteM [Tekcr] :
yuebHuK / FO. A. EpmoB ; M-Bo oOpa3oBanus u Hayku P®. - ; Pex. OV BIIO TlepBerrit
MockoBckuii roc. mea. YH-T uM. M. M. CeuenoBa. - M. : I'90TAP - Menaua, 2013. - 352 c.: ui.

7. Bepennona JLI'., Heuenypenko E.B. Heopranmueckasi, ¢pusndeckas U KOJUIOMTHAS XUMHUSL.
Y4eOHO-MeToANYECKOE MOCOOre —AJIMATHI: U31aTEILCTBO «OBEepo», 2014.

6. KoHTpoJIbHBIE BONIPOCHI:

Urto Takoe MOBEPXHOCTHOE HATSHKEHUE?

Uro Takoe agcopOuus’?

JlaiiTe moHsATHE aICOPOCHT, a/ICOPOTHUB.

Jaiite MaTemaTrueckoe ypaBHeHue ['ud0ca.

JlaiiTe MaTemMaTHueCKOe ypaBHeHHe aacopoumu Jlenrmropa.

Kaxkue BamectBa Ha3zwiBatoTcs [IAB?

Kakune BamectBa HassiBarorcs [1MB?

Jaiite onpenenenne npasmity rokie- Tpayoe.
Kakas ancopOuust Ha3pIBaeTCS MOJIEKYIISIPHOM?

10. YkaxxuTe BUABI aJICOPOIIUU CHIIBHBIX JICKTPOJIUTOB.

11. JlatiTe MOHSATHE HOHOOOMEHHOM aJICOPOITHH.

©oOoN LA WNE

Jlexus Ne8
1. Tema: Iucnepcubie cucrembl. Kosutonanoe cocrosinne Bemecrsa. [lpupoaa,
KJIaccuPpuKanms KOJJIOMAHBIX cucTeM. MoJIeKyJISIPHO - KHHeTHYeCKHe U ONTH4YeCKHe CBOMCTBA
KOJIJIOMIHBIX CHCTEM

2. Heab: M3y4uTh AMCIEPCHBIE CHCTEMBI, MOJEKYISIPHO - KHHETUYECKHE U ONTHYECKHUE
CBOWCTBA KOJIJIOUAHBIX CUCTEM.

2. Te3ucel Jekuuu:

Konnonnnele cucTeMbl MHUPOKO PacHpOCTPAHEHBI B MPHUPOJAE U C JIPEBHUX BPEMEH WUIPAIOT
IrPOMAJIHYI0 pOJIb B YEJIOBEYECKOW JKM3HM. Boiplioe 3HaueHUWE MMEIOT KOJUIOMIHBIE CUCTEMBI JUIS
bapmannu 1 MeaunuHbl. Kommonnnas XxuMus u3ydaeT (PU3MKO- XMMHUYECKHE CBOMCTBA T€TEPOTr€HHbIX
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH B TBEPAOM COCTOSHMU M B pacTBopax. MHOrue JieKapCTBEHHbIE
[penaparsl  BBITYCKAIOT B (OpMe SMyIbCHHM, CYCIEH3MM, KOJUIOMIHBIX pPAaCTBOPOB. YMEHHE
MPUTOTOBUTh ATH Tpenaparhl, 3HaTh CPOKH TOJHOCTU W YCJOBHS XpPaHEHHUS] UX HEBO3MOXKHO 0e3
3HAHUS TEOPETUUYECKNX OCHOB KOJIJIOMIHOM XUMUH.

JlucniepcHbIMM ~ Ha3bIBalOT TETEPOr€HHBIE CHCTEMbI, B KOTOPBIX MHOT'OYHCIIEHHBIE
MeJIbYaUIINX YaCTHIITbl PacIpeieNIeHbl B ra3000pa3HOM, KHUIKOM U TBEPAOM Cpeiax.

JlucnepcHas paza — U3MEIbYEHHBIE MEJIKUE BEIIECTBA

JucnepcHasi cpexa — cpena, Tra3ooOpasHas, SKuAKas WIM TBepAas, pPaBHOMEPHO
pacnpezensionas paBHOMEPHO YaCTHUIIbI ICUTIEPCHBIE (a3bl.

Bce nucnepcHble XapakTepu3yrOTCsa ABYMs OCHOBHBIMHM CBONCTBaMH: BBICOKAs JIUCENEPCHOCTD
(M3MENBbUEHHOCTD) U T€TEPOr€HHOCTD.

['eTepOreHHOCTh IUCHEPCHBIX CHCTEM O3HAYaeT: OHM COCTOST W3 B3aMHO HEPACTBOPHUMBIX
AByX ¢a3 (aucriepcHoi ¢asbl U TUCHEPCHOM Cpebl).

KoJsmougHas XuMHs — HAyKa 0 MOBEPXHOCTHBIX SIBJEHHUAX U JUCHEPCHBIX CHCTeMAaX.

OCcHOBHOI 00BEKT U3YUCHUS KOJUTOUAHOM XUMUU — JTUCTICPCHBIE CUCTEMBI.
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KoaonanbiMu cucTeMaMi Ha3bIBAIOT BHICOKOMCIIEPCHBIE T€TEPOreHHbIE CUCTEMBI.

Komnounnas xumusi wuccieqyer OCOOCHHOE CBOMCTBO YacCTHIl- CBOMCTBO  KOJIJIOMJIHO
pa3apoOIeHHBIX YacTUIl. 3/1€Ch U3Y4arOTCs U TpyOOAMCIIEPCHBIE CUCTEMBI (CYCIIEH3UH, SMYJIbCUU) U
T.J.

JlucnepcHOCTb — OCHOBHOE OTJIMYME OObEKTOB KOJUIOUJIHBIX. OHa Ompesensercs pa3zMepamu

gactull. CTeneHs U3MeNbUEHUs JIF0O0TO BEHIECTBA OMPELIIICTCs CTEICHBIO AuctiepcHoCcTH (/1) :
1
I=—; (cum-1)
a

Komnounneie pacTBOphI IIMPOKO pacrpocTpaHeHsl B mpupoje. [lousa, maciio, mpupogHbIe
BOJIbI, BO3/1yX, 00J1aK0,/[bIM, MbLIb, MHOTHE MHUHEPAJIBI — 3TO KOJIOUIHBIE CUCTEMbI

buonornueckne KUIKOCTH, TaKHe KakK, KpOBb, IUIa3Ma, JIMM(da, CIIMHHOMO3TOBAs KHUIKOCTh
SBIIAIOTCS KOJUIOUAHBIMU CHCTEMaMU, PAaCTBOPEHHBIE B HUX MHOTHE BEIIECTBA, HApUMEp, OCIKOBBIC
BEIIIECTBA, XOJIECTEPUH, TTIMKOTEH U IPYTHUe HAXOASTCS B KOJUIOUIHOM COCTOSTHUU.

Baxxueiimuye nurieBble TPOAYKTHI: XJ1€0, MOJIOKO, Maclio — KOJJIOMIHBIE CUCTEMBI.

JlexapcTBeHHBIE BEIIECTBA, MCHOJb3yEMbIE B MEAHUIIMHE MPUMEHSIOTCS B BHJE KOJUTOMIHBIX
cucteM (CyCIeH3HH, YMYIbCUUP, Ma3Hd, ACThI U a3PO30JIH).

Kinaccupukanus 1ucnepcHbIX CHCTEM:

a) Knaccudukanusi mo pazmepam 4acTuu.

B 3aBucHUMOCTH OT CTETICHU U3bMENIbUEHUS YACTHUI] AUCTIEPCHBIE CUCTEMBI IETIST HA TPU BUA!

I'pyGoancnepcHbie cucTeMbl (B3BECH, CYCIIEH3UHU, SMYJIbCUH, MTOPOIIKH), paauyc yactuil 10
2_10%cm.

Kosustonano — nucnepcHbie cucTeMbl (30J14), pagnyc YaCTHUIL 10°-10"cwm.

Mo.J1eKyJIIpHO-HOHHBIE PpacTBOpPEI, paanyc gactur 108 — 10 %M.

4. UnirocTpaTuBHBINA MaTepHaJ: IPE3CHTAIU.

5.JIuteparypa:

bensges A.1l. ®usznueckasa u komtouaHas XuMusd. YueOHuk - M. : 'D0TAP - Menua, 2014.

2. Bepennosa JL.I'., Heuenypenko E.B. Heopranuueckas, ¢usudeckas U KOUIOMIHAS XUMUS. —
ATNMaThI: U3aTETBCTBO «IBEPOY, 2014.

3. TIlarcaes, A. K. TecroBsie 3amanus no ¢puznyeckoil u KomonaHo xumun [Teker] : yueOHOe
nocooue / A. K. Ilarcaes, C. A. llIutei0aes. - [b. m.] :IlIemmkenT, 2013.- 260 ¢

4. Epmos , 0. A. Komnonnnas xumus. @usndeckas Xxumus gucrnancepHbix cuctem [Tekcr] :
yuebnuk / 10. A. EpmioB ; M-Bo obpazoBanus u Hayku P®. - ; Pex. ['OY BIIO "IlepBbrii
Mock. roc. mea. yH-T uM. 1. M. CeuernoBa". - M. : TDOTAP - Menua, 2014.-352 c.

5. benses, A. Il. ®usnyeckas u komwtonaHas xumus [Tekcr] : yueOnuk / A. I1. benses, B. 1.
Kyayx ; mon pen. A. Il. bensera. - 2-e u3n., nepepad. u gom ; Pek. TBOY BIIO "IlepBbrii
MockoBckuii roc. Men. yH-T uM. 1. M. Ceuenosa". - M. : '9OTAP - Meaua, 2012. - 752 c.

6. Epmos, 10. A. Komtonnnas xumus. Ousnueckass XUMHUs JUCIAaHCEPHBIX cucTeM [Tekct] :
yuebnuk / FO. A. EpmoB ; M-Bo obpa3zoBanus u Hayku P®. - ; Pex. 'OY BIIO IlepBsiii
MockoBckuii roc. Meq. yH-T uM. M. M. Ceuenosa. - M. : I'90OTAP - Menua, 2013. - 352 c.: uin.

7. Bepennosa JL.I'., Heuenypenko E.B. Heopranuueckas, ¢pusuueckas U KOJJIOMTHAS XUMHUSL.
VYyebHo-MeToAMYEeCcKOe MOCcOOre —AJIMAThI: U3IaTEILCTBO «IBepoy, 2014.

=

6. KoHTpoJIbHBIE BONIPOCHI:
1. Kakue 3HaueHHs UMEIOT KOJJIOUHbBIE CUCTEMBI ISl MEAUIIUHBI?
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2. W3 yero cocTouT AMCIIEpCHAs CUCTEMA.
3. Kak xnaccuunupyroTcst TMCIEpPCHBIE CUCTEMBI [0 arperaTHOMY COCTOSIHHIO H 110 pa3MepaM
yacTuil?
Yro Takoe 30Jb?
Kakumu metogamu mosty4aroT KOJUIOUAHBIC PACTBOPHI?
HazoBute MeToibl AUCTIEprupOBaHUsL.
U3 yero coctout Munena.
HazoBuTte 351eKTpOXUMHUYECKUE SABJICHUS?

O No O~

Jlexuus Ne 9
1. Tema: YcToituuBOCTh M KOATYJISIHSA KOJJIOMIHBIX CHCTEM. A3P030J1H, CyCIIeH3UH,
MOPOIIKH, IMYJIbLCHH U HX CBOIiCTBA

2. Heab: U3yuynTh YCTOMUMBOCTD U KOAryJIsLUIO KOJUIOMJHBIX CUCTEM, a3pP0O30JH, CYCIICH3UH,
MIOPOILKH, SMYJIbCUU U UX CBOWUCTBA.

3. Te3nucel JEeKIUU:

3HayeHHWE TMPOLECCOB KOATYIAIMW W TENTHU3aluu HeoOXomumo QapmareBTaM  IpH
M3TOTOBJIEHMHM HEKOTOPBIX JIEKAPCTBEHHBIX (POPM, MPENCTaBIAIOLIMNX cO00M KOJJIOUIAHbBIE PACTBOPHI,
KOTOpble HEOOXOJMMO 3alIMTUTh OT BO3MOXHOCTU Koaryiasuuu. MHorue JieKapcTBEHHbIE
IPEJCTaBIAOT co00i sMynbcuu. Harmpumep, 5MyJbCHU CHHTOMHIIMHA, Ba3eIMHOBOIO Macia U
Opyrux. OMyJIbCUU THIA Macjia B BOJE HMPUMEHSIOT ISl BHYTPEHHETO YHOTPEOJEHUs, a dMYJIbCUU
THUIIA BOJAA B MacJie - Al Hapy»KHOro ynorpeOieHus. Motoliee 1eiCTBIE MBIJIO OCHOBAHO Ha Ipoliecce
SMYJIBIMPOBAHUS JKUPOBBIX 3arpsi3HEHUH.

OcHOBHBIC BBl YCTOMYUBOCTH rHAPOGOOHBIX 30J1ei

H.I1.ITeckos (1920 r.) BBen NOHSATHE O IBYX BUJAX YCTOMYMBOCTH JAUCIIEPCHBIX CUCTEM:

1. CeaumMeHTAMOHHAS (KUHETHYECKAas1) YCTOMYNBOCTh — CIIOCOOHOCTb CUCTEMbI COXPaHSTh
PaBHOMEpPHOE paclpe/esIeHUe YacTUIl — T.€. IPOTUBOCTOSHUE CHJIaM TSDKECTH, Ipolecca OCedaHMs
WJIM BCIUIBIBAHMSI YaCTHII.

OCHOBHBIMU ~ YCIIOBUSIMH  3TOM  YCTOWYMBOCTU  SIBJISIIOTCS  BBICOKash JIUCIIEPCHOCTh MU
MHTEHCUBHOCTh OPOYHOBCKOT'O JIBH)KEHHUSI.

2. ArperaTuBHasi yCTOH4YMBOCTh

DTO CIOCOOHOCTH TPOTUBOCTOSITH arperaluy 4YacTHII.

- @akTOopkI arperaTUBHON YCTOHYUBOCTH:

- TepmoannamMuyeckue

- DIIEKTpOCTaTUYECKUI

- aJICOPOIIMOHHO-COTFBATAIIMOHHBIH,

- DHTPOIUIHBIN

Kunernyeckue gaxkropsni:

- CTPYKTYPHO-MEXaHNYECKH,

- ['uppoauHaMuvecKuil.

Muuenna — OCHOBHas — CTPYKTypHas — eAMHuIa JHO(POOHBIX KOJIOWIOB. Paccmorpum
CTpO€HHE KOJUIOMJHOM MHMIEIUIBI Ha MpUMepe TUApo30sss Hoaujga cepedpa, IMOJIydaeMoro
B3aUMO/IeHiCTBHEM pa30aBIEHHBIX paCTBOPOB HUTpaTa cepedpa U HOAM 1A Kalus:

AgNO3 + KI —> Agl + KNO3
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Cxemartuyecku MHuIIEUIAa 308 MOAUAA cepedpa, NOJYYEHHOTO B HM30bITKE HMOAWIA Kajus
(moTeHUMAIONPEACISIOINE HOHBI — aHUOHBI |—, MPOTHBOMOHBI — HOHBI K+) MOXkeT ObITh n300pakeHa
CIIEAYIOIINUM 00pa3zoMm:

{[Agllm - nl- - (n-X)K+}x— - x K+

[Tpu nosyyeHun 305 noauaa cepedpa B M30BITKE HUTpaTa cepedpa KOJJIOUIHBIE YACTHULIbI
OyZIyT UMETh MOJIOKUTEILHBIN 3aps;:

{[Agllm - nAg+ - (n-X)NO3-}x+ - x NO3-

JInogoOHbIe KOIOHWABI SBISIIOTCS TEPMOJMHAMUYECKH HEYCTOWYUBBIMU CHCTEMaMH,
CYLIECTBYIOIMMHU Onarojaps cTaOuiIM3aluy 3a c4eT BOZHUKHOBEHUS ABOMHOIO JIEKTPHUUYECKOTO CIIOS.
W3menenne cocrosnus JIOC Moxer, clieoBaTeabHO, IPUBECTH K IOTEpe arperaTuBHOU
YCTOMUMBOCTU — CIIMIIAHUIO YacCTUIl B Oojiee KPYIHbIE arperarsl, T.e. Koaryasiuuu 3ois. Koarynsanus
3051l MOKET OBITh BBI3BaHA PA3IMYHBIMHU (DaKTOpaMH: TMPUOABICHHEM 3JEKTPOJIUTOB, HAIPEBAHUEM
WIA 3aMOpaXKMBaHUEM, MEXaHUYeCKUM Bo3leiictBueM u T.4. Haubonee BaXHBIM U HU3y4EHHBIM
(dakTOpoM KOATYISAIMU TUAPOPOOHBIX KOJUIOMIOB SBISETCS BO3ACHCTBHE HA HUX PAacTBOPOB
JIEKTPOJIUTOB.

JUis Havana Koaryjasuu 3078 HEoO0XOoAMMa HEKOTOopas MHMHMMAaJbHAs KOHLIEHTpalMs
3JIEKTPOJINTA, Ha3blBaeMas MoporoM koaryisuuu y. Koaryaupyrommm jeiictBueM obnagaer TOT U3
HMOHOB JJIEKTPOJIUTA, 3apsA] KOTOPOIrO IPOTHUBOMIOJIOXKEH 3apsly KOJUIOMIHBIX YaCTHL, INPUYEM
KoaryJaupyoliee JeicTBIe HOHA TeM CHIIbHEee, yeM Ooublie ero 3apsa (npasuio Ilynsue — Napan win
IIPaBWJIO 3HAYHOCTH). BennuuHbI IOPOroB KOAaryJyisiuy JABYX3apsiiHbIX MOHOB IIPUMEPHO HA MOPSIOK,
a Tpex3apsiIHbIX — Ha JBa IOpAAKAa MEHbIIE, YeM Ul OQHO3apsaHbIX MOHOB. [IpaBuio 3HauHocTH
UMeeT NMPUOJIMKEHHBINA XapaKTep U CIPABEJIMBO TOJILKO JUIsl HEOPraHMYECKUX NOHOB.

4. UnirocTpaTuBHBINA MaTepHaJ: IPE3EHTaL.

5. JIuteparypa:

benses A.Il. ®usznueckasa u KoutonaHasg XuMusd. YueOHuK - M. : 'D0OTAP - Menua, 2014.

2. Bepennosa JL.I'., Heuenypenko E.B. Heopranuueckas, ¢usndeckas 1 KOJUIOMIHAS XUMHUS. —
ATNMaTBI: U3J1aTEIBCTBO «IBEPOy, 2014,

3. Tlarcaes, A. K. TecroBsie 3amanus mo GU3MYECKON U KOTOUIHON XuMHH [TekcT] : yueOHOe
nmocooue / A. K. Ilarcaes, C. A. Illutei0aes. - [b. m.] :IlIemmkenT, 2013.- 260 ¢

4. Epmos , 0. A. Komnonanas xumus. duzndeckas Xxumus aucnaHcepHbix cucrem [Teker] :
yueonuk / 0. A. EpmoB ; M-Bo oOpa3oBanusi u Hayku P®. - ; Pex. 'OY BIIO "IlepBsiii
Mock. roc. mea. yH-T uM. M. M. CeuenoBa". - M. : 'DOOTAP - Menua, 2014.-352 c.

5. benses, A. Il. ®usudeckas u koutouanas xumus [Tekcer] : yueOHuk / A. I1. benses, B. U.
Kyayx ; mon pen. A. I1. benseBa. - 2-e¢ u3n., nepepad. u gom ; Pex. [BOY BIIO "Ilepssrii
MockoBckuii roc. Men. yH-T uM. 1. M. Ceuenosa". - M. : 'DOTAP - Meaua, 2012. - 752 c.

6. Epmos, 10. A. Komtongnass xumus. Ousnueckas XUMHUs AUCIAHCEPHBIX chucTeM [TekcrT]
yuebnuk / FO. A. Epmo ; M-Bo obpa3zoBanus u Hayku P®. - ; Pex. I'OY BIIO IlepBsiii
Mocxkosckuii roc. mez. yH-T uM. 1. M. Ceuenosa. - M. : I'DOTAP - Menua, 2013. - 352 c.: ui.

7. Bepennona JLI'., Heuenypeuko E.B. Heopranuueckasi, ¢pusudeckas U KOJJIOMTHAS XUMHUSL.
VY4ebHO-MeTOANYECKOE TTOCOOME —AIMATHI: U3/IaTETBLCTBO «OBepoy, 2014.

=

6. KoHTpOJIbLHBIE BONIPOCHI:
1. Kakue BuIBI yCTOMYMBOCTM XapakTepHbl i TuUApodoOHbIX 3omed. Kakumu
¢axTopamu 00yCIOBICHBI pa3IMYHbIE BUIbI YCTOMUNBOCTH.
2. Yro Takoe xoarymsmus. Kakue hakTopbl MOTYT €€ BBI3BIBATH?
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Yo Ha3bIBAIOT MOPOTOM KOATYJIALIMU U KaK OH 3aBUCHUT OT 3apsijia MOHA -Koaryisitopa?
Kaxk npotekaet koaryssiius CUCTeMaMH 3JIEKTPOJIUTOBR?

Kakue cucrembl Ha3pIBalOT cycnieH3usaMu? ['mapocycnensusmu? OpranocycrneH3usimu?
KakoB MexaHW3M CTaOMIH3AIMN SMYJIBCUU MOBEPXHOCTHO- aKTUBHBIMH BEUICCTBAMH.
TBepapIiMu SMynbraropamu (OpoIKamu)?

7. Uro Takoe neHa? BemjecTBa- meHOOOpa30BaTEIH.

©o kW

Jlexkuus Ne 10
1. Tema: BoicokomoJiekyisipabie coennnennst (BMC). Knaccupukanus. Csoiicta
BbICOKOMOJIEKYJISIPHBIX coennHenunii. Ha0yxanme.

2.lenab: U3yunTh BHICOKOMOJIEKYIISIPHBIE COEAMHEHUS, UX KJIacCU(UKAILMIO U CBOMCTBA.

3. Te3ucsl JeKIUM:

Hapsiny ¢ nucnepcHbIMH cHCTEMaMH B Kypce KOJUIOMIHOM XMMHH H3y4aroT CBOMCTBa
pacTBOpPOB BBICOKOMOJIEKYJIIPHBIX BEIIECTB. OJTU COEAUHEHHUS NPUHUUIHUAIBHO OTJIMYHBI OT
KosmonaHbIX cucteM. PactBopsl BMC - romMoreHHble TepMOJAMHAMHUYECKH YCTOHYMBBIE OOpaTHMBbIE
CUCTEMBI, KOTOpble OOpa3yroTCsi CaMOMNPOM3BOJIBHO M IO CBOEW HPUPOJIE SIBJIAIOTCS HMCTUHHBIMU
MOJICKYJISIPHBIMU PACTBOPAMH.

CtpyKkTypHOii XUMHYECKON OCHOBOM OpPTraHU3MOB SIBJISTFOTCS MIPUPOTHBIE
BbICOKOMOJIEKYIIsApHble coequHeHus (BMC), Ouomnosimmepsl: O€iKH, HYKICHMHOBBIE KHUCIOTHI U
MoJIncaxapuibpl, a TakKe CMELIaHHble OHOMOJUMEpPbI- JIMMONPOTEUIbI, TJIUKONPOTEUABl W
JITIOTIONINCAaXapUIBlL.

BMC — 370 BemiecTBa, MOJIEKYJIBI KOTOPBIX COCTOAT W3 Oosbuioro yucia (He mMeHee 1000)
XMUMUYECKH CBSA3aHHBIE aTOMOB, @ IOTOMY UX MOJISIpPHBIE Macchl HaxosATcs B mpeaenax 104-107.

[Tonmumepsl npeAcTaBiIsioT co00il Takyto pa3sHOBUIHOCTH BMC MoOneKyibl KOTOPBIX COCTOSAT
U3 OJMHAKOBBIX TPYII aTOMOB, MOHOMEPHBIX 3BEHBEB — N pa3 MOBTOPSIOIIUXCS CTPYKTYPHBIX €IMHHLL
X[-X-]n. [IpeacraButenu MOIMMEPOB — MOTUITHIICH, BUHHIIBHBIC TTOJMMEpPBI, Kayuyku. K ux gmciy
MO>KHO OTHECTH HEKOTOpbIE MOJIMAMU/IbI, HAapUMeEp KaIllpoH, €M OH ObLJI MOJIyYeH MoJIuMepH3anuei
KarpoJjlakTama.

ITpoune BMC nosydaror nonukosaeHcanueid. K 3ToMy KiacCy NpHHaUIeKaT MOJMIIEITHIBI
(ecu OHU TOJTyY€HBI U3 AMUHOKUCIIOT), MOJICAaXapu/Ibl.

JluHelHble TOMMMEpPHI MPEACTABISAIOT COOOM XMMHYECKM HE CBSI3aHHbBIE OJUHOYHBIC LIENH
MOHOMEPHBIX 3BEHBEB:

-X-X-X-X-

K HMM OTHOCATCS Kay4yK, LEJUII0II03a, HAUJIOH.

Pa3BeTBieHHbIE TOJUMEPHI BBIMJIAIAT CIAEIYIOIIUM 00pa3oM:

Pa3BeTBIEHHYIO CTPYKTYpY UMEET MOJUCAXAPH]T AMUTIOTIEKTHH.

VMeroTCs U JIECTHUYHBIE TIOJIMMEPBI:

Ceryarble NMOJIMMEPBI - 3TO TPEXMEpPHBIE MOJUMEPHI, 3BEHbsI KOTOPBIX O0pPa3yloT €AUHYIO
XUMUYECKHU CBSI3aHHYIO IIPOCTPAHCTBEHHYIO CETKY. B KauecTBe nmpumMepa ceTyaThIX MOJIUMEPOB MOKHO
MIPUBECTHU MOJIMCAXAPUL TTIUKOTEH.

B 3aBuCHMMOCTH OT 3JIEMEHTHOIO COCTaBa LENH pa3/IM4arOT IOMOLICIIHBIE U T'E€TEPOLEIHBIE
nonumepsl. [Ipumep romMonenHsix NOJIMMEPOB — MOJIUITHIICH:!

[-CH2-CH2]n,
TETEPOLENHBIX - IOJIMAMUIBL:
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[-NH-CO-(CH2)x-]n.

[Tonumepsl, coaepkaiiue B OAHOW MaKpOMOJIEKYJIE€ Pa3IMYHbIC THIIBI MOHOMEPHBIX 3BEHHEB
—X1 -X2- X3-, Ha3bIBAIOTCS COMOIMMEpPaMH. PeryysipHble U HEPETyJISIPHBIE COMOIUMEPDHI Pa3IMYAIOT
MOPSIIKOM 4YepeZioBaHUSI MOHOMEPHBIX 3BEHbEB. Tak, HAMJIOH C €ro OJHOTUIIHBIMHU 3BEHBSIMU,
MIOCTPOCHHBIMH U3 aAUIMMHOBOM KUCIIOTHI U TeKCaMETHIICHINAMHUHA, IPEJICTaBIsIeT COO0N peryiIspHbIii
cononuMep. I[lpupoansie monumenTHaAbl SBIAIOTCS MOJUMEpPaAMU Pa3IUYHBIX AMHUHOKUCIOT, T.C.
HEperyJspHbIMU ~ COMOJIMMEpPAaMH KaK W IOJUHYKJICOTHIbI, IMOCTPOCHHBIE M3 PAa3HBIX 3BEHBHEB
MOHOHYKJIEOTH/I0B.

4. UnocTpaTUBHBIN MaTepUaJI: IPE3CHTAIUA.

5. Jlureparypa:

1. benses A. Il. dusznueckas u KoiuionaHas xumus. Yueouuk - M. : ITDOTAP - Menua, 2014.

2. Bepennosa JL.I'., Heuenypenko E.B. Heoprannyeckas, ¢puznyeckasi 1 KOJIOMIHAS XUMHUS. —
Anmartsl: U31aTeNbCTBO «IBEPOy, 2014.

3. Tlarcaes, A. K. TecroBsie 3aganus no ¢puznyeckoi u KomwtonHo xumun [Tekcr] : yuebHOe
nocobue / A. K. I1arcaes, C. A. IlluteiOaes. - [b. m.] :IlIeimkent, 2013.- 260 ¢

4. Epmos , 0. A. Komnounnas xumusi. Ousndeckass XUMHs AucnaHncepHbx cucteMm [Tekcr] :
yuebnuk / 0. A. EpmioB ; M-Bo oOpazoBanus u Hayku P®D. - ; Pex. [OY BIIO "Ilepssrii
Mock. roc. Men. yH-T uM. . M. CeuenoBa". - M. : I'DOTAP - Menua, 2014.-352 c.

5. bemses, A. I1. ®usudeckas n koutouanas xumus [Tekcer] : yueOnuk / A. I1. benses, B. U.
Kyuyk ; mon pea. A. Il. bensesa. - 2-e u3n., nepepad. u gomn ; Pex. [BOY BIIO "Ilepsbrit
Mocxkosckuii roc. mef. yH-T uM. M. M. Ceuenosa". - M. : [9OTAP - Menaua, 2012. - 752 c.

6. Epmog, 0. A. Komnougnas xumus. dusznueckas XuMus TuUcHaHCepHBIX cucteMm [Tekcr] :
yueonuk / FO. A. EpmioB ; M-Bo oOpa3zoBanusi u Hayku P®. - ; Pek. OV BIIO Ilepsoiit
MockoBckuii roc. mea. yH-T uM. 1. M. CeuenoBa. - M. : I'D0OTAP - Menua, 2013. - 352 c.: ui.

7. Bepennosa JL.I'., Heuenypenko E.B. Heopranuueckas, ¢puznueckas U KOJUIOMIHAST XUMHS.
VY4ebHO-MeToIn4ecKoe Mocoore —AIMaThl: U31aTeNbCTBO «DBEpoy, 2014.

6. KonTpoJsibHbIE BONIPOCHI:
1. Yro Takoe noiaumepsl?
Knaccugukanus BMC.
Metonsl nonyuenus BMC.
KakoBbI CBOWCTBA pacTBOPOB MOJIUMEPOB?
Jaiite onpenenenne BI3KOCTH?
Yrto Takoe orpaHMYEHHOE U HEOTpaHUYEeHHOE HabyxaHue?
Kakumu metogaMu onpeaesioT MOJIEKYJISIPHYIO Maccy MOJIMMEPOB?
Kak cBsizZaHO ocMOTHYECKOe NaBJ€HHE pacTBOpa IMOJMMEpa C €ro KOHILEHTpauuend u
MOJIEKYJIIPHON MacCCOM.
9. BricanuBanue. 3acTyHEBaHUE.
10. Kakumu cBoiictBamu 00agaroT ctyaau? OTindue rejaei oT CTyIHH.
11. Cunepesuc.

Nk wWN
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