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1. Tema: Ilpegmer pusnveckoii xumuu. OcHoBHBIE pa3aebl. [lepBblii 3aKoH
TepMOAMHAMHMKH. Bropoe Haya/10 TepMOAMHAMHUKH

2.1esb: U3y4nTh pa3nenbl PU3NUECKON XUMUU U 3aKOHBI TEPMOTUHAMUKH.

3. Te3ucekl Jekuum:

dwusnueckass ¥ KOJUIOMIHAs XUMHs SBISETCS OJHOW W3 OCHOBHBIX IUCLHUIUIMH B OOJIACTH
¢bapManeBTUUECKOrO  00pa3oBaHMs,  MMEMOLas  3HAYUTENbHY0  pOjb B IOATOTOBKE
BBICOKOKBAIN(DUITUPOBAHHBIX CIEIUAINCTOB-(hapMaIieBTOB.

Januplii npeamer (GOpMHpPYET XHMHUYECKOE MBIIUIEHUE, OINpelenseT 3aKOHOMEPHOCTH
NPOTeKaHU (PU3UKO-XMMHUYECKUX MPOIECCOB M YCIOBHUS IOCTIDKEHHS XMMHYECKOTO DPaBHOBECHS,
YUUT aHAJIM3UPOBATh M JAEJaTh BBIBOJBI O BIMSHUM BHEIIHUX (DPAKTOPOB, MPUPOABI BEIIECTB HA XOJ
XUMHUYECKUX PEaKIINU.

TepmoauHaMHUKa UCCIEAYeT:

1) mpeBpamienue pa3nuyHbIX (OPM SHEPTHH APYr B JAPYyra, B TOM 4YHCIE IpEBpaIlCHEHHE
XUMUYECKOH 3HEPruM B JApyrue GopMbl SHEPIUHU,T.€. XUMUUECKYIO TEPMOAMHAMUKY;

2) sHepreTrueckue dP(HEKTh Pa3InIHBIX (U3NKO-XUMHUECKUX MPOIECCOB, X B3aHMMOCBS3b C
BHEIIHUMU (paKTopamy;

3) HanpaBieHUE, BOBMOXKHOCTb, MPEe IPOTEKAaHUS CaMOIIPOU3BPOJIbHO UAYIIHUX IPOIECCOB.

3agaya mpeaMera XMMHMYECKOH TEPpMOAMHAMHKHM — IIPUMEHEHHE OCHOBHBIX 3aKOHOB
TEPMOJUHAMHUKHU U TEPMOAMHAMHUYECKUX METOJI0B UCCIEAOBAHUS JUUISl U3YUYEHUS XUMUYECKUX (PU3UKO-
XUMHUYECKUX SIBJICHUM.

Cucmemoii Ha3bIBAIOT JIIOOYI0 M30PAaHHYIO COBOKYITHOCTH BEIIECTB OTIEJICHHYIO OT BHEIIHEH
CpEbl ONPENECICHHON TIOBEPXHOCTBIO pa3cia.

Ecnu u1g cuctemMbl MOMHOCTBIO UCKIIIOYEH OOMEH ¢ BHELIHEH cpeoi, BEIIeCTBOM U SHEPTUEH,
ee Ha3bIBaIOT u301uposannol. Eciu jxe cucteMa MoKeT 0OMEHUBATBCS C OKpY KaroIiel cpeioit TOJIbKO
SHEprueil, ee HasbpIBalOT 3akpsvimot. Ciaenyer NOJYEpKHYThb, YTO pealbHble CHUCTEMbl MOTYT JIMILb
NpUOINKATHCSA K ATUM MOHSATHAM, HO HUKOT/1a OJHOCTBIO C HUMM HE COBIAJIAIOT.

®a30if HA3bBIBAIOT COBOKYMHOCTh BCEX OJHOPOAHBIX IO COCTaBY M (PU3UKO-XUMHYECKUM
CBOMCTBAM YacTE€l CHCTEMBI, OTACIEHHBIX YETKOW M OMNPENECIIEHHOW MOBEPXHOCTBIO pas3zeia, T.e.
MMeEeTCs] BO30OMOXKHOCTh U30JIALIMN JaHHOM (ha3bl OT OCTaIbHON YaCTHU CUCTEMBI.

®Oynkuuu cocrosinus. [lon BHyTpeHHeil 3Heprueii cucrembl U mojpasymeBaroT ee oOLIHii
3amac, 0O0yCJIOBJICHHBIM BCEMHU BUJAMU JBWIKEHUW U B3aUMOJCHCTBUN COCTABIISIIONIUX €€ MOJIEKYII,
aTOMOB, HOHOB U 3JIEMEHTApHBIX 4YacTUll. B 3Ty SHEpruio BKIIOYAETCS SHEPrus MOCTYNaTeIbHOrO,
K0JIe0aTeNbHOTO M BpAIATEIbHOTO JBM)KEHUH MOJIEKYJ, aTOMOB, MOHOB, 3JEKTPOHOB, MPOTOHOB,
HEUTPOHOB H T.I.;

CymMMy BHYTpEHHEH »JHEpPrMHM CHUCTEMBl M TPOM3BEAECHUS o0ObeMa Ha [aBJIECHUE B
TEPMOJUHAMUKE Ha3bIBAIOT dHmanvnue H: H=U+pV

DOHTaANBNUs — TEPMOJUHAMUYECKas (PYHKIMS, KOTOpas, NOJOOHO TeMIeparype, JaBJIeHUIO,
00bEMY U BHYTPEHHEW 3HEPIuHU, XapaKTepU3yeT OJHO U3 CBOMCTB cHUCTeMBbI. AOCONIOTHOE 3HAUEHUE
SHTAJIBIINU JUIsI PACCMAaTPUBAEMON CHUCTEMBI OIPENEIUTh HEBO3MOKHO, U B TEPMOJUHAMHYECKHX
pacuerax (QUIypupYIOT JHIIb U3MEHEHHUs sHTanbnuu AH, nmpoucxojsiiee npH Mnepexoae CUCTEMBI U3
OJIHOT'O COCTOSIHUS B JPYTO€.

1 3aK0H TEPMOAMHAMMKH: OCHOBAH Ha 3aKOHE COXPAHEHUS YHEPTUU:

1. Ecnu B KakoM-HHOYIb IpOLIECCe HCYE3aeT KAaKOH-TO BUJ DSHEPrHMH, TO BMECTO HETO
MOSIBJISIETCS IPYTOM BUJ SHEPTUU B CTPOTO SKBUBAJIEHTHOM KOJINYECTBE.

2. Paznuunbie GOPMBI SHEPTHH MEPEXOAT APYT B IpyTra B CTPOrO IKBUBAIEHTHOM KOJIMYECTBE.

3. B u30MpoOBaHHON CUCTEME 3aI1ac SHEPTUU CUCTEMBI TOCTOSTHHO.
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B matemaTndeckom Buje 1-3aK0H TepMOAMHAMHUKH MUIIETCS B TAKOM BH/e:
Q =AU+A

TepmoxumMusi — OJIMH U3 OCHOBHBIX pa3felioB TepMoauHaMuKu. OHa HCCeIyeT TeIIOBbIe
3¢ HEKTH XUMUYECKUX PEAKIIHiA, TETFIOEMKOCTH CHCTEM U BEIMYMHBI, CBSA3aHHBIC C HUMHU.

TepmoxumMHuyecKkue ypaBHeHHMsI — YpPaBHEHHUS XUMHUYECKHX pEaKIUH, A€ YKa3aHbl HX
TeruioBbie 3¢ PeKThI, Hanpumep:

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

TemnoBoi 3pPekT XMMHUYECKON peakluil — KOJIMYECTBO BBIJACICHHON WM MOTJIOUIEHHOM
TEIUIOTHl B XOJ€ peakuuu. B TepmonuHamuke 3a 3Ty BEJIMYMHY NPUHUMAET U3MEHEHHUE SHTAIbIINU
cucrembl (AH, xJI>x/MoIb).

Bropoii 3aK0H TepMOAMHAMUKH, COTJIACHO KOTOPOMY BCSIKUH CaMOMPOM3BOJIBHBIN MPOLIECC B
M30JIMPOBAaHHOM CHCTEME HJAET C BO3pacTaHHMEM SHTPONHH. TakuMm o0pa3oMm, eciii B pe3ysbTare
npouecca AS>0, mporecc TepMOIUHAMUYECKH BO3MOXKEH; eciu ke AS<(, To ero camonpou3BOJIbHOE
MIPOTEKAHNE UCKITHOYAETCS.

beuto nenecoobpazHo BBECTH Takyl (YHKIIMIO COCTOSIHHSI, KOTOpash YYMTHIBAET COBMECTHOE
BIUsiHUE 000uX (akTopoB. Takas GpyHkus peacraBiseT codboi pasHocts:  AG=AH-TAS.

Orta (yHKIMS COCTOSHHUS Ha3blBaeTcsi cBOOONHOW osHeprueil I'mbdGca u sBisercs Mepoit
YCTOMYMBOCTU CUCTEMBI IIPU ITOCTOSIHHOM JIaBJICHUH.

4. UniocTpaTUBHBIN MaTepUAaJI: IIPE3CHTAIHS.

5. JIuteparypa:

1. benseB A. Il. ®usnueckas u xoyuionaHas xumusd. Y4ueOHuk - M. : TDOTAP - Menua, 2014.

2. Bepennoa JL.I'., Heuenypenko E.B. Heopranmueckas, ¢usnyeckass M KOJUIOWAHAS XUMHS. —
AnMaThl: U31aTEIBCTBO «IBepoy, 2014.

3. IMarcae, A. K. TecroBble 3amanus 1o (uU3MUECKON M KoymommgHoW xumuu [Tekcr] : ydeOHOE
nocobue / A. K. Ilarcaes, C. A. llluteibaes. - [b. m.] :IlbmmkenT, 2013.- 260 ¢

4. EpmoB , 0. A. Komnouanast xumusa. ®usndeckas XUMHs AHUCIAHCEpHbIX cucTteM [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. : ['9OTAP - Menua, 2014.-352 c.

5. benses, A. I1. ®usnyeckas u komtongHast xumust [Tekct] : yuebnuk / A. I1. benses, B. U. Kyuyxk ;
non pexa. A. I. bensiesa. - 2-e m3a., mepepad. u gom ; Pex. [BOY BIIO "IlepBsiit MockoBckumii TOC.
Men. yH-T uM. . M. CeuenoBa". - M. : 'DOTAP - Menua, 2012. - 752 c.

6. Epmog, FO. A. Kommongnas xumusi. @u3udeckast XUMUS TUCTAaHCEPHBIX cucTeM [Tekcr] : yaeOHuK
/ 1O. A. EpuioB ; M-Bo o6pa3oBanust u Hayku PO. - ; Pex. 'OV BIIO IlepBbiit MockoBckuii roc. Men.
yH-T uM. 1. M. CeuenoBa. - M. : 'DOTAP - Menua, 2013. - 352 c.: ni.

7. BepennoBa JI.I'., Heuenypenko E.B. Heopranunueckas, ¢usznyeckas U KOJJIOMJIHAS XHUMMSL.
VY4ebHo-MeToInuecKoe ocodre —AIMaThl: U31aTeNbCTBO «IBepoy, 2014,

6. KonTpoJIbHbIE BONIPOCHI:

1. dusnueckas W KOUIOWAHAS XUMHUS - KaKk TeopeThdeckas OCHOBa (hapMaleBTHUECKUX
JUCITATLINH,

2. Tlpeamer u 3amaun (PU3KOJLIOUTHON XUMUH.

3. Xumuueckas TEpMOAMHAMHKA - TEOPETHUUECKAst OCHOBA U3YYCHHsI OOMEHA BEIIECTB ¥ SHEPTUU.

4. TloHatue 00 SHTAJIBIHU.

5. 3akon ['ecca.

6. VI3sMeHeHHE SHTAIBITHA MTPH PA3TUIHBIX XUMHUECKUAX B (PH3UKO- XUMUIECKHX TIPOIeccax.

7. Bropoii 3akoH TepMoauHaMuKku. DHTponus. CBoboaHas sHeprus [ n6oca.
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Jlexnusa Ne 2
1. Tema: Tepmoannamuka ¢pazosbix papHoBecuii. [IpaBuio ¢pa3 I'ndoca. Ilmarpamma
COCTOSIHMSI OJHOKOMIIOHEHTHBIX H OMHAPHBIX CHCTEM JIeKAPCTBEHHBIX BEIECTB

2. Hesab: wu3yuyuTh TEPMOJUHAMHUKY (Ha30BBIX pPABHOBECUH M JHArpaMMbl COCTOSIHUSA
OJIHOKOMITOHEHTHBIX U OMHAPHBIX CUCTEM.

3. Te3uchl JEeKINHU:

BemectBa, Bxoasimue B TEPMOAMHAMUYECKYIO CHUCTEMY, MOTYT HAaXOJMTHCS B Pa3IUUYHBIX
arperaTHbIX COCTOSIHUAX: ra3000pa3HOM, *HUAKOM U TBEPJOM M OOpa30BBIBATH OJHY WJIM HECKOJBKO
¢a3. Cucremy, COCTOSINYI0O W3 HECKOJIbKHX (a3, Ha3BIBAIOT TETEPOICHHOW, a pPaBHOBECHE,
yCTaHaBIUBAIOIIEECS] B TakOW cHCTeMme, TreTeporeHHbiM unu  (a3oBeiM. [lo Temmeparype
KPUCTAJTU3AIIMU BEIISCTBA HIIM CMECH MOYKHO CYIUTh O YUCTOTE JAHHOTO BENIECTBa, 00 00pa3oBaHUU
XMMHUYECKOTO COCIUHEHHs] WU TBepAbIX pacTBopoB. [loaToMy mpu aHanmu3e JeKapCTBEHHBIX
MpenaparoB M0 TEMIIepaType KPUCTAIUIU3AIMU BEIIECTBA CYST O €ro YUCTOTE.

YcanoBus pazoBoro paBHoBecus:

®a30BbIC paBHOBECHUSI B T€TEPOTECHHBIX CHCTEMaX XapaKTEPU3YIOTCS ONpeelICHHBIMU
YCIOBUSIMH; XUMHYECKUN MOTEHIIMAJ KaXXJ0ro KOMIOHEHTa BO BceX (azax, UX TeMmeparypa
W JaBJeHWE BO BceX (pa3ax MOKHBI OBITh OJUHAKOBBIMH, OHU COOTBETCTBEHHO HA3BIBAIOTCS
XHMUUYECKUMU, TEMIIEPATYPHBIMU U MEXaHUUECKUMU YCIOBUAMU (Ha3BOTO paBHOBECHS.

Yucy10 KOMIIOHEHTOB:

Yucno He3aBUCUMBIX KOMIOHEHTOB (KT) paBHO uMCay XMMHYECKH WHIWBUAYATbHBIX
BEIECTB MHUHYC YHMCIIO HE3ABUCUMBIX XUMUYECKUX PEAKI[UH.

Kt =K-x

Hampumep, B Boanom pactBope cucreMbl KCI-NaNO3-NaCl-KNO3-H20 B
PAaBHOBECUM HaXOISATCA NATh OTAEIbHBIX XMMHUUYECKMX BEIIECTB, YETBEPO M3 HUX CBA3AHBI
OJTHOM peakuuei.

HCI + NaNO3 < NaCl + KNO3

Uucno HE3aBUCUMBIX KOMIOHEHTOB 5-1=4. B 3aBUCHMOCTH OT 4YHCJIa KOMIIOHEHTOB
CHUCTEMBI JHIATCS Ha OJJHOKOMIIOHEHTHBIE, IBYXKOMIOHEHTHBIE, TPEXKOMIIOHEHTHBIE U T.1I..

Yucso creneneit cBoOOABI:

Yucno cremeHeil cBoboAbI(C)- O3TO UYHCIO TEePMOAUHAMHUYECKHUX I[apaMeTpOB,
OTIPEJCNISIONINX COCTOSSHUE CUCTEMBI, KOTOPBIE MOMXHO MPOU3BOJBHO MEHSITH (HE3aBUCUMO
OJIMH OT JIpyroro) 6e3 u3MeHeHus yucia ¢a3 B CUCTEME.

K TakuMm mapameTpam OTHOCITCS BHemHue ¢GakTopsl (Temmeparypa, AaBieHUE) U
BHYTpEeHHHE (aKTOphl (KOHIIEHTpALUs KOMIIOHEHTA ).

ITpaBuio ¢pa3 I'nméoca:

[Ipy m3MeHeHWH BHEIIHUX TapaMmeTpoB (p, T) paBHOBecHe B CHCTEME HapylIaeTcCs;
NpU 3TOM HM3MEHSIOTCS KOHI[EHTPAUUU KOMIOHEHTOB WMJM HCYE3aI0T CTapble U MOSBISIOTCS
HOBbIe (a3pl. M3MeHeHUs B cHCTEME TMPOUCXOIIT 10 yCTAHOBJIEHHUS HOBOTO PaBHOBECHS.
PacueTr umcna crtmeHeld cBOOOJBI B CHCTEME B 3aBHCHUMOCTH OT YHCJIa KOMIIOHEHTOB U OT
W3MEHEHHUS BHEIIHUX MapaMeTPOB MPOU3BOIAT C MOMOIILI0 paBuia (a3 ['m66ca (1876r.).

C=K-¢+2
JAunarpaMMa O1HOKOMIIOHEHTHBIX CHCTEeM (B0JA):
JIns OMHOKOMIIOHEHTHBIX CHUCTEM IpaBuiia a3 MUIIETCS B CIEAYIOIIEM BHIE:
C=1-0+t2=3-0

Ecim Cmin=0 , Ttorma ¢=3. B OIHOKOMIOHEHTHOW CcHCTeMe, HaXOJISIIeHCcs B

paBHOBecUHM BcTepuaroTcs Tpu ¢aswel (T, X, T). Ecim ¢=min , yucio cTrneHeer cBOOOIBI
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Cmax=1-1+2=2, T.e. HE3aBUCUMBI JIBE IEPEMEHHBIC BEJIUUYHMHBI, ATO AaBjieHue (p)
temneparypa (T) unu p-f(cocras), T-(cocraB).

JABYXKOMIOHEHTHBIE CHCTEMBbI:

[Ipumenenune npaBuina ¢a3 ['nbbca: ecnu cucrema COCTOUT U3 2 KOMIIOHEHTOB, TOT/A
Ha paBHOBECHE W3 BHEMHHX (AaKTOPOB BIUSIOT TEMIIEpaTypa W JaBJICHUE, a NMpaBuiio a3
I'u66ca cienyromum o0pa3zom:

C=2-09p+2=4-¢

Eciu Cmin=0 , uucno ¢a3 ¢=4. T.e. B JBYXKOMIOHEHTHBIX CUCTEMaxX 4yuclo (a3 He
O6onpmie yeToipex (k, map, TBl, T82). [Ipu ¢min=1 MakcuMaabHOE YHUCIO CTEIEHEH CBOOOBI
Cmax=3 (maBiieHue, TeMneparypa, KOHIEHTapIL s OJHOTO U3 KOMIIOHEHTOB X 1).

4.A1I0CTPATUBHBINH MaTepHaJl: pe3eHTaIUs

5. JIuteparypa:
1. benses A.Il. ®usnueckasa u KomouaHast XxuMmusa. Yuyeonuk - M. : I'90TAP - Menua, 2014.
2. Bepennosa JL.I'., Heuenypenko E.B. Heopranwdeckas, ¢usuveckas ¥ KOJUIOMTHAS XUMHSA. —
AJMaThl: U3/1aTENIbCTBO «DBEpoy», 2014.
3. Iarcaes, A. K. TecroBbeie 3amanust mo (pu3ndeckod U kosutomaHor xumuu [Tekct] : ydueOHOE
nocobue / A. K. Ilarcaes, C. A. lluteiOaes. - [b. m.] :IlbmvmkenT, 2013.- 260 ¢
4. EpmwoB , 0. A. Komnougnas xumus. ®dusnueckas XUMHs JUcHaHCcepHbIX cucteM [Teker] :
yuebnuk / FO. A. EpmoB ; M-Bo oOpazoBanust u Hayku PD. - ; Pex. 'OY BIIO "IlepBbiit Mock.
roc. mefl. yH-T uM. 1. M. Ceuenona". - M. : T'DOTAP - Menua, 2014.-352 c.
5. benses, A. I1. ®usnyeckas u komutonanas xumus [Tekct] : yueObnuk / A. I1. benses, B. U. Kyuyxk
; mox pex. A. I1. bensiesa. - 2-e uzn., nepepad. u nom ; Pek. [BOY BIIO "IlepBbiii MockoBckuid Toc.
men. yH-T uM. 1. M. CeuenoBa". - M. : 'DOTAP - Menua, 2012. - 752 c.
6. EpmoB, 0. A. Komnownnas xumus. Ousmueckas XUMHs JHcriaHcepHBIX cucteM [Teker] :
yuebHuk / FO. A. EpmoB ; M-Bo obOpa3zoBanus u Hayku P®D. - ; Pex. 'OY BIIO Ilepssrit
MockoBckuii Toc. men. yH-T uM. Y. M. Ceuenosa. - M. : TDOTAP - Menua, 2013. - 352 c.: ui.
7. Bepennoa JL.I'., Heuenypenko E.B. Heopranmueckas, ¢usuyeckas H KOJJIOWJHAS XUMMSL.
YueOHo-MeToANYEeCKOe MOcoOre —AJIMAThI: U3/IaTEILCTBO «IBepoy, 2014,

6. KonTpoJsibHbIE BONIPOCHI:

1. Yro naswiBaroT azoii? Komnonenrom? CTeneHpto cBOOObI?

2. Kakue ycnoBus (pa3oBbIX paBHOBECHU?

3. Kakoit Bux npuanmaet npasuiio (a3 ['mb0ca 11t 0JHOKOMIIOHEHTHBIX CHCTEM?

4. Kakue THIbI HEOTPAHUYEHHO PACTBOPUMBIX U OTPAHUYEHHO PACTBOPUMBIX KHUJIKOCTEH BBI
3Haere?

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

6. Uro Takoe XHaKas ¥ TBEpaas SBTEKTHKA?

Jleknus Ne 3
1. Tema: Teopusi pacTBOPOB CHJILHBIX U CJ1A0bIX 3JIeKTPOJaUTOB. Ko/LiMuraruBubie
CBOliCTBa pacTBOPOB. by(epHbie cucreMsl

2. Heﬂb: HU3YUUTh TCOPUIO pACTBOPOB CHJIbHBIX U C.Ha6I:IX OJICKTPOJIUTOB, UX KOJIJIMTATUBHBIC
CBOICTBA, Oy(pepHBIE CUCTEMBI.
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3. Te3ucsl Jekuuu:

HccnenoBanue pacTBOPOB - BECbMa Ba)kHast 00J1acTh (PU3MUECKON XMMHUH, TIOCKOJIBKY OoJIbIIast
4acTh IMPOIIECCOB, MPEICTABISAIONIMX HMHTEpPEeC A XUMHH, OMOXMMHUU W OHOJOTHH, MPOTEKaeT B
KUIKOH (haze.

DJIEKTPOJMTAMM Ha3bIBAIOT BEIIECTBA, KOTOPHIE TUCCOLUMUPYIOT (pacmajaroT) Ha HOHBI
BCJICJICTBHE B3aUMOJCHCTBUS C pACTBOPUTENEM, U MPHOOpPETaeT CHOCOOHOCTh TMPOBOAUTH
ANEKTPUYECKUH TOK.

Teopus cnabbix amekTpoiauToB. Teopust Appennyca (1883 r.):

Kucnotsl — BemiecTBa, cojepkaliye B CBOEH CTPYKType BOAOPOJ W TUCCOLUHUPYIOIIUE B
pacTBOpax Ha KaTHOHBI BOJIOPO/Ia U Ha aHWOHBI KuciaoTHOro octatka. HCl « H* + CI-

OcHoBaHMsSI -  BEIIECTBA, COJAEPIKAIUE B CBOCH CTPYKType THUAPOKCHWIBHYIO TPYIIy U
IMCCOIMUPYIOIIME B paCTBOPaxX Ha KATHOHBI METAJlIa U HAa THIPOKCUIIbHBIC aHHOHHBI.

NaOH <> Na® + OH"

Comn — BemiecTBa, MUCCOIHMHPYIONINE B pacTBOpax Ha KAaTHOHBl METaJla M HA aHUOHEI
KHCIIOTHOTO OCTaTKa.

K+A- & K"+ A

CremneHp AMCCOIMAIMKM PaBHA OTHOLICHUIO KOHIICHTPAIUU MPOJUCCOLMUPOBABIIMX MOJEKYII
(Cnuc) x HayaibHOM (QaHATUTHYECKOI ) KOHIIEHTpauu ekrposuta (c0), T.e.

a= COuC / Co

Jns cunbHbIX 31eKTpoiauToB o>0,3 (umu 30%) , a ans cnadpix 2nekTpoauToB 0<0,03 (umm 3%)

3akon pa3daBienus OcTrBajibia
a2C

Teopust Bpencrena — Jloypu (1923r):

Kucaoramu Ha3bpIBarOT BelIECTBa OTAAOINIME MPOTOH, & OCHOBAaHUSMH HAa3bIBAIOT BEIIECTBA,
MPUCOSANHSIINE TPOTOH. Kucmora oTnaBas NMPOTOH MpeBpaliaeTcss BOCHOBAHWE, T.€. B aKIICTITOP
MPOTOHA.

[IpoTOMMTUYECKUMH Ha3bIBAIOT pEaKIMM, HUAYIIME C TIepefadell WM NpuoOpeTeHHeM
MpOTOHOB. K HUM OTHOCSITCSI HOHHBIE TTPOIIECCH, PEaKIIMKA HEHTPaTU3allii U TUAPOIIN3A.

Kucnora siBsieTcst TOHOPOM TPOTOHOB M 00pa3yeT CONpPSIKEHHOE OCHOBAHUE, a OCHOBAHHE
MPUCOSAMHHIB IPOTOH, MPEBPAMIACTCS B CONMPSDKCHHYIO KUCIIOTY.

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

Teopus I'. JIbronca:

OcHoBaHMsA- TO BEIIECTBA, OTAAIONINE JJIsi 00pa30BaHMS XMMHUYECKOW CBSI3U DJIEKTPOHHYIO
napy, T.€. OHHU SABJISIFOTCS JOHOPAMU AJIEKTPOHHBIX T1ap.

Kucnorst — »5TO BemecTBa, MPUHUMAIOIIME OJJICKTPOHHYIO Tapy, T.€. OHHU SIBIISIOTCA
aKIIeNTOPaMU JIEKTPOHHBIX Tap.

SO; + H.0 = HySOq4

Kucnora OcuoBanue AITyKT

BemectBa, sBISIOIIMECS JOHOPAMH SJIEKTPOHHBIX TIAap HA3BIBAIOTCA OCHOBaHUSIMU JIpromca, a
aKILIENTOPBl 3IEKTPOHHBIX Map - KucioTamu Jlbtouca.

YpaBuennue II. [le6asn - I'. Xwokkess:
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lgf =-0,5122 I

3nech, — f — ko3 duimeHT akTUBHOCTH,

Z — 3aps] MOHa;

| — nonHas cuia pacteopa.

By¢epHbIMH Ha3bIBalOT pacTBOPHI, pH KOTOPBIX MPAKTUYECKH HE U3MEHSETCS OT JOOABICHHS
K HUM HEOOJIBIIUX KOJIMYECTB CHIILHOW KUCIIOTHI I OCHOBAHMSI, a TAKXKE TP Pa3BEACHUU.

Tunsl 0y(epHbIX PACTBOPOB.

-PactBOpsl, comepxaiue ciadyro KUCIOTY U ee colib. [IpuMepoM kuciaotHoro Oydepa MoxkeT
CITy’)KUTh alleTaTHBIA Oy(hepHbI pacTBOp, COACPIKAIIMIA CMECh YKCYCHOW KHUCIIOTHI M alleTaTta HaTpHs
(CH3COOH+ CH3COONa- areratHas OydepHasi cMeCh)

-Bydepublit pacTBop, cocrosimuii w3 ciaaboro ocHoBanus u ee coau (NHsOH +NH4Cl-
aMMHauHbIi OydepHbIil pacTBOp)

- Cmech kucabix U cpeguux coneit cnadbix kucioT (NaHCO3+Na;COs-kapOonarnas OydepHas
CMECh)

Cwmech aByx kucibix coseit (NaH2POs+Na;HPOs-hocharnas 6ydepras cmech)

MexaHu3m AelicTBUA U Bbluuciaenue pH

[Tpu noGaBneHnH K KUCIOMY OypepHOMY pacTBOPY KHCIOThI OHAa B3aUMOJICHCTBYET C COJIBIO,
COZICPIKALIHMIICA B CMECH M BBITECHSET SKBHUBAJICHTHOE KOJIMYECTBO CIa00i KHCIOTHI:

H30+ + A- & HA + H20

B pactBope BMECTO CHIIBHOW KHCIOTBI OOpasyercst ciabasi, W 1Mo 3ToMy BenuuynHa pH

YMEHBIIIACTCS HE3HAYUTEIBHO.
Ecin x sromy OydepHomy pacTBOpy A00aBUTH IIEN0Yb OHAa HeWTpanuzyercs ciaaboi
KHUCJIOTOH, U B pPacTBOpe 00pa3yeTcsi SKBUBAJICHTHOE KOJIMYECTBO COJIU:
OH- + HA < H20 + A-
®opmyaa pacyera pH kuciabix OydepHbIX pacTBOpPOB:

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

pH = 14 — pKocH + 1g --------
Cconb
4. NiuTiocTpaTUBHBINA MaTepHaJI: IPe3eHTAIHS.

5. JIuteparypa:

Benges A. Il. ®usnueckas u komwtonaHas xuMust. YueOnuk - M. : TOOTAP - Mexaua, 2014.

2. Bepenmnosa JL.I'., Heuenypenko E.B. Heopranmueckas, ¢pusudeckass ¥ KOJUIOMIHAS XUMUS. —
ATnMaThI: U3aTENBCTBO «IBEPO», 2014.

3. Tlarcaes, A. K. TecToBsle 3amaHus MO (GU3HYSCKON W KOJUTOHIHOW XUMHH [Tekct] : yueOHOe
nocobue / A. K. Ilarcaes, C. A. lluteibaes. - [b. m.] :IlbmvmkenT, 2013.- 260 ¢

4. Epmos , FO. A. Kommongnas xumusi. @usnyeckas XUMUsL TUCITAHCEPHBIX cucteM [Tekcr] :
yuebnuk / 10. A. EpmoB ; M-Bo o6pa3oBanus u Hayku P®. - ; Pex. 'OV BIIO "IlepBbrii
Mock. roc. mea. yH-T uM. M. M. CeuenoBa". - M. : [DOTAP - Menna, 2014.-352 c.

5. benses, A. I1. ®usudeckas u koutouaHas xumus [Tekcr] : yueOnuk / A. I1. benses, B. U.
Kyayxk ; mon pen. A. Il. benseBa. - 2-e u3n., nepepad. u gomn ; Pex. [BOY BIIO "Ilepssrii
MockoBckuii roc. Men. yH-T uM. 1. M. Ceuenosa". - M. : 'DOOTAP - Meaua, 2012. - 752 c.
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6. Epmos, 10. A. Komnonanas xumus. Ouzndeckas XUMUs AUCHAHCEPHBIX cucteM [Tekcr] :
yuebHuk / FO. A. EpmoB ; M-Bo oOpa3zoBanus u Hayku P®. - ; Pex. OV BIIO IlepBrrit
MockoBckuii roc. mef. yH-T uM. M. M. CeuenoBa. - M. : '90TAP - Meaua, 2013. - 352 c.: ui.

7. Bepennosa JLI'., Heuenypeako E.B. Heopranmueckasi, ¢pusuueckas U KOJJIOMTHAS XUMHUSL.
Y4eObHOo-MeToANYEeCKOE MOCcoOre —AJIMAThI: U31aTEILCTBO «IBepoy, 2014.

6. KoHTpoOJIbHBIE BONIPOCHI:

Uem oTiINYAIOTCS UI€aIbHbIE PACTBOPHI OT PEATBLHBIX ?

PaBHOBecue B pacTBOpax ciadbIX 3JEKTPOIUTOB.

Kakue HegocTaTku TEOpHUM JIEKTPOIIMTUYECKON JUCCOUMAMU AppeHnyca.
OCHOBHBIE MOJI0)KEHHSI IPOTOHHOM TEOPUH KUCIOT U OCHOBaHUi bpencrena-Jloypu.
KosmuratrBHbIE CBOMCTBA pACTBOPOB AJIEKTPOJIUTOB.

AKTHUBHOCTb, K03()PHUIIMEHTHI aKTUBHOCTHU. MlOHHAas cuiia pacTBOpa.

Pacuer pH OydepHbIX pacTBOpOB.

NookrwnpE

Jlexknus Ne 4
1. Tema: DyeKTpOonpoBOAHOCTHL pacTBOpoB. Konaykromerpus. [lpumenenue B
¢dapmaneBTHYECKOM aHAIHN3E

2. Heab: paccMOTpeTh paslien AMEKTPOXUMHUHU, B KOTOPOM HU3Y4aroTCs (PU3UKO- XUMHUYECKHE
CBOMCTBA MOHHBIX CHCTEM, a TaKXe SBJICHMs, BO3HHUKAIOLIME Ha TpaHUlle JIBYX (a3 Cc ydacTueM
3apsKEHHBIX YACTHI] (MOHOB U DJIEKTPOHOB).

3. Te3ucsl JeKIUM:

DNEKTPOXUMHUS — pasfen (U3NYEeCKOW XMMHUU, B KOTOPOM HU3Y4YaloTCi (PU3HKO-XUMHUYECKHE
CBOMCTBAa MOHHBIX CHUCTEM (PacTBOPOB, PACILJIaBOB WJIM TBEPHBIX JJEKTPOJIUTOB), a TAKKE SBICHUS,
BO3HUKAIOIIME Ha TpaHUIe pa3iena ABYX ¢a3 C ydacTheM 3apsDKeHHBIX YacTUIl (MOHOB U
AJEKTPOJIUTOB).

DnekTpudeckas mpoBoIUMOCThb (G)- 3T0 CIOCOOHOCTD BEIIECTB MPOBOIUTH HIEKTPUIESCKUI TOK
Mo JCWCTBHEM BHEIIHETO »JJIeKTpuueckoro mojsi. Ee BenuumHa sBIseTcs 0OOpaTHOM OT
conporusienus (R).

Cy11ecTBYIOT 1B€ OCHOBHBIE TPYIIIIBI IPOBOIHUKOB AJIEKTPUUYECKOTO TOKA!

- TPOBOJHUKM IE€PBOTO pOJA, OIJIEKTpUYECKass MPOBOAMMOCTh KOTOPBIX OOYyCIOBJIEHA
AJIEKTPOHAMM.

- TPOBOJHUKH 2-TO pOjAa, B HUX NEPEHOCYMKAMH JJICKTPHUYECKOTO TOKa SIBIISIOTCS WOHBI-
3apsKEHHbBIE YACTHUIIBIL.

B snexkTpoxuMuu OOBIYHO MCTONB3YIOT YIENbHYIO 3JIEKTPUYECKYI0 IMPOBOAMMOCTH (), OHa
SIBIISICTCS. 0OPAaTHOM BETMYMHOM OT YACIBHOTO CONPOTHUBIICHHUS (p):

1 1 @
X=—=—°*—;
p R S

Eqununa usmepenus p - Omecm , misty, - Omlecm™ B cucreme CU p(Om*em?), x - Cm/m
(cumeHnc).

X - 3TO TMPOJMMOCTh CTOJOWMKA pPacTBOpa, MOMEIIEHHOTO MEXIy dJIEKTPOJIaMH,
pacrogoKEeHHBIMA Ha paccToaHuu | M, U miomanasio | M2, T.e. 9TO 3JIEKTPONPOBOJIHOCTH | M
pacTtBopa.
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Beenennsiii P.JIeHiioM BenwuMHA SKBHUBAJICHTHOH 3JIEKTPOIPOBOMHOCTH (A) ompeaensercs
CIIETYIOIUMU (POPMYITaAMH:

%

—— 1000 4)
C

A=1 * Ve 1000 (5)

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

V = 1/C pa3Benenue pactBopa (J1), moka3biBaeT 00beM pacTtBopa (M3), B KOTOPOM pacTBopeHa 1
MOJIIpHasi Macca HKBUBAJICHTA.

DOKBUBAJICHTHAS 3JIEKTPONPOBOJHOCTH (A)- 3TO 3JIEKTPOINPOBOJHOCTH PACTOpa, MOMEIIEHHOTO
MEXJIY SJCKTPOJaMH, PACIOJIOKEHHBIMA Ha pacCTOsSHUU IM, U B 0O0beMe pacTBOpa, HMMEIOIIUN
KOHIIEHTpanuo 1 Monb-3kB/1. Ee enununa namepernss Owm -1Mm -1r-akB-1.

OnpeneneHne pa3aUYHbIX (DHU3UKO-XUMUYECKUX CBOHCTB PACTBOPOB JJICKTPOIUTOB IYTEM
M3MEpEHUS UX AIIEKTPIPOBOAHOCTH HA3bIBAIOT METOAOM KOHAYKTOMETPHH.

MeTtoaoM KOHIYKTOMETPHH MOXHO HAWTH KOHIIEHTPAIMIO PAaCTBOPEHHOTO BEIIECTBA, CTENEHb
JVCCOLUAIIUH SIIEKTPOJIUTA, TPOU3BEICHNE PACTBOPUMOCTH TPYJHO PACTBOPUMBIX BEIIIECTB.

KoHIyKTOMETpHYECKUM  TUTPOBAaHHUEM  HA3BIBAIOT  METOJ  OMNPEICHS  KOHIICHTpaIluu
PacTBOPEHHOTO BEILIECTBA Yepe3 KPUBbIE KOHAYKTOMETPUYECKOTO TUTPOBAHHSI.

DKCIepUMEHTAFHO HaXo/s rpaduvecKyro 3aBUCUMOCTh BennuuH /R — oObem TuTpanta (V)
(KOHIYKTOMETPHYECKHE KpPUBBIE), U3 OONACTH PE3KOr0 H3MEHEHS SJIEKTPOMPOBOAHOCTH HAXOJSAT
SKBUBAJICHTHYIO TOUKY.

4. UniarocTpaTUBHBIN MaTepHaJl: IPE3EHTALU

5. JIureparypa:

benses A. 1l. ®usznueckasa u komtouaHas XuMusa. YueOHuk - M. : I'D0TAP - Menua, 2014.

2. Bepennora JL.I'., Heuenypenko E.B. Heopranuueckas, ¢usnueckas ¥ KOJUIOMIHAS XUMHUS. —
ATnMaThI: U3aTENBCTBO «IBEpoy, 2014.

3. Tlarcaes, A. K. TecroBsie 3aganus no ¢Gu3nYecKor U KoumouaHou xumun [Tekcr] : yueOHOe
nocooue / A. K. Ilarcaes, C. A. lllutei6aes. - [b. m.] :IlIemmkenT, 2013.- 260 ¢

4. Epmo , 0. A. Komnouanas xumust. @usndeckas XuMHs AUCHaHCEpHbIX cucteM [Tekcr] :
yueonuk / 0. A. EpmoB ; M-Bo oOpa3oBanust u Hayku P®. - ; Pex. [[OY BIIO "Ilepssiii
Mock. roc. mea. yH-T uM. M. M. CeuenoBa". - M. : T'9OOTAP - Meaua, 2014.-352 c.

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

6. Epmos, I0. A. Komtonnnas xumus. Ousnueckass XUMUsl JUCIIaHCEPHBIX cucTeM [Tekct] :
yuebnuk / FO. A. EpmoB ; M-Bo obpa3zoBanus u Hayku P®. - ; Pex. OY BIIO Ilepssrii
Mocxkosckuii roc. mef. yH-T uM. 1. M. Ceuenosa. - M. : I'DOTAP - Menua, 2013. - 352 c.: ni.

7. Bepennona JLI'., Heuenypeuko E.B. Heopranuueckas, ¢usuueckass U KOJJIOUIHAS XUMHMSL.
VY4ebHO-MeToANIEeCKOe MOCcoOre —AJIMAThI: U31aTEILCTBO «IBepoy, 2014.

=

6. KoHTpOJIbHBIE BONIPOCHI:

1. Yro Ha3bIBaIOT CKOPOCTHIO JABMKEHHSI HOHOB? AOCOIIOTHASI CKOPOCTb.

2. Naiite (bopMyIUpPOBKHU YAEIbHON u SKBUBAJICHTHON JIEKTPUIECKOMN
IIPOBOJUMOCTH.
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3. Or xakux  (akTOpOB  3aBHCUT  BEJIMYMHBI  YJACIbHOM U  SKBUBAJICHTHOMN
ANEKTPUYECKON TPOBOJUMOCTH?

Kak u3MepsroT 31eKTpruuecKoe COPOTUBIICHHE PACTBOPOB?

Kakne  ¢(usuxo-xuMuyeckne  BEIMYMHBI  MOXHO  ONpEAETUTh  HAa  OCHOBE
ANEKTPUUYECKON MPOBOJUMOCTH PACTBOPOB?

6. Kakwue BUIbl KOHIYKTOMETPHUECKOTO TUTPOBAHUS BbI 3HaeTe?

ok~

Jleknusa Ne 5
1. Tema: PaBHOBeCHbBIE 3J1eKTPOAHBbIE MPoOIecChl. DJIEKTPOaAHbIe MoTeHunaabl u JJIC.
ITorenumomeTpus.

2. Heab: u3yuuTh paBHOBECHBIE JIEKTPOJHBIC MPOIECCHI, NMEKTPOoAHbIe ToTeHnuansl, IC u
MMOTCHIUUOMETPHIO.

3. Te3ucsl Jekuuu:

HOTGHHHOMCTpHGﬁ Ha3bIBAIOT COBOKYITHOCTH (1)1/131/11(0 - XUMHNYCCKHUX METOA0B UCCICAOBaHN, B
OCHOBE KOTOPBIX JIGKUT H3MEpPEHUE DOJCKTPOABMKYIIEH CHJIBI LeMeH, COCTAaBIEHHBIX W3
WHIUKATOPHOTO 3JICKTPOAA U AJICKTPoaa cpaBHEHUS. Tak Kak MOTCHIMAT MHIUKATOPHOTO JJIEKTPOJa
3aBHCHUT OT aKTHBHOCTH HCCIIElyeMOro MoHa B pactBope uaMepenue DJ[C mo3BoyieT ONpeneiuTh
KOJIMYECTBO HMOHOB. Pa3znnuaror MNpAMBIC U KOCBCHHBLIC IMOTCHIHUOMCTPHYCCKHUEC MCETO/BI. B MMPAMBIX
MOTEHIIMOMETPUYECKUX METOAaX MCTOYHUKOM HH(OpPMAIMK A ONpPENeTICHUS AaKTUBHOCTU WIIU
KOHIOCHTpAlIMKM HOHOB ABJAIOTCA YHCIIOBBIC 3HAUCHHUA IOTCHIHAJIA HWHIWKATOPHOT'O J3JICKTpOAA. B
KOCBEHHBIX MMOTCHIIMOMETPUYECKUX METOAaX 4dalle BCEro MOTEHIIMOMETPUUECKUE HW3MEpEeHUs
HCIIOJIB3YIOT  JIA OmnpeaAcICHUA TOYKHU 3KBUBAJICHTHOCTHU B TUTPUMECTPUICCKOM aHaJIM3¢,
(MOTEHIIMOMETPHYECKOE TUTPOBAHHE).

HOTGHHHOMeTpI/I‘IGCKoe TUTPOBAHUC HMCECT PsAJ MPECUMYLICCTB ! BO3MOXHOCTL THUTPOBAHUA
MYTHBIX U OKPAIIEHHBIX OMOJIOTHYECKUX JKUKOCTEH, JIETKOCTh aBTOMATH3aI[MU aHAIIN3a.

DJIEKTPOAHDbIE MPOIECCHI — OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIC PEAKIINH, TIPOTEKAONUE Ha
aneKkTpoaax. Mx MOKHO pa3JeNuTh Ha JIB€ OCHOBHBIE TPYIIIBL:

1 — paBHOBECHBIE DJICKTPOJHBIC TPOIECCH, 00pa30BaHWE CKAayKa MOTCHIIMAIIOB HA TPAaHUIIS
pasnena TBEpABIX M KUAKUX (a3 (BOSHHUKOHBEHHME OJIIEKTPHYECKOTO TOKa B TalbBaHUYECKHX
AJIEMEHTAaX).

2 — HEpaBHOBECHbBIE OJIEKTPOJHBIC TIPOLECCH; TPOTEKAHWE XHMHUYECKOH pEaKIHuu IpH
MPOIYCKaHUH MMOCTOSTHHOTO 3JIEKTPUIECKOTO TOKA Yepe3 PACTBOP IIEKTPOIHUTA (IEKTPOIIU3).

DJIeKTPOAHBIH MOTEHIHMAJI- PAa3HOCTh (CKAYOK) MOTEHIUAJIOB, 00pa3yIoIIerocss Ha TPaHUIIS
paznena meTa - pactBop. Ero Beraucisior ypaBHenuem HepHcera:

RT
@ Metn/Me = (PO MetnMe T — In [Me”‘]
nF
DNEeKTpOJHBINA NOTEHIUA () 3aBUCUT OT IPUPO/IbI METAIIA, KOHIIEHTPAIMK pacTBoOpa.
B ypaBuenun @OMe+n/Me — cTaHOapTHBI SJEKTPOJHBIA MOTEHLHUAN, MOKA3bIBACT

ANEKTPOJHBIN MOTEHIMAT METajula, OMYIIEHHOTO0 B PAacTBOP COOCTBEHHOW COJIM, C KOHIIEHTpaluen
1MoOmB/1.

R=8,31/Ixx/monp*K, T=298K, n — creneHp okucieHus Metaa, [Me+n]- KOHIIEHTpaIus
noHOB Metaya. F-umcnmo ®apanes, 96500 Kn/monb. Eciam moacTaBuTh YWCIOBBIC 3HAYEHUS B
ypaBHEHUE:
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0,059
¢oMe+n/Me = 90OMe+n/Me + ------- In [Me+n]

n

DJIEKTPOAOM HA3BIBAIOT DSJIEKTPOHONPOBOIAIIYIO a3y (METaul WIM MOJYINPOBOJIHUK),
KOHTaKTUPYIOLIYIO C MOHHBIM IIPOBOJIHUKOM (JIEKTPOIIUTOM).

Kiuacenpuxanus 3J1eKTpoa0B:

1) osnekTpombl MEpBOrO poja; oOpaTHUMble OTHOCHTENBHO KAaTHOHOB (METaJIMYeCKHe
3JIEKTPO/Ibl); METAIOUAHBIE, 0OpaTHMbIe OTHOCUTEIBHO aHUOHOB (CEJICHOBBI); Ta30BbI€ AIEKTPOIbI
(BOIOPOIHBIN); 2) 3JEKTPOABI BTOPOTO PoJia, 0OpaTUMbIE OTHOCHTEIIBHO aHUOHOB (XJIOpCEpeOpsHBII
Y KaJIOMEJBHBIN); 3) OKCUIIUTEIbHO-BOCCTAHOBUTENbHbBIE (PEIOKC-) AJIEKTPO/IbI (XUHTUIPOHHEIN); 4).
HNonooOMeHHBIE AJIEKTPOIbI (CTEKIISTHHBIN ).

laJibBAaHUYECKHM 3JIEMEHTOM Ha3bIBAIOT MPUOOP, B KOTOPOM IOJIyYaAIOT MIEKTPHUECKUI TOK
B pe3yjb-TaTe MPOXOXKICHUS XHMHUYECKHUX PEaKIMil Ha s3JeK-Tpofax. MHaye, B TagbBaHUYECKUX
AIIEMEHTAX XUMHUYECKasi SHEPTHsI IPEBPAIIACTCS B AJIEKTPH-YECKYIO DHEPTHUIO.

Baxxneiimeld xapakTepUCTHKON TadbBaHUYECKUX 3JIEMEHTOB SBIICTCS €€ AJIEKTPOABIKYIIAS
cuna (E) , ona paBHa pa3HOCTH 3JEKTPOIHBIX MOTEHIINAJIOB IBYX ITOY3JIEMEHTOB :

E=0x - pa

[TpocTeiimii ranbBaHUUECKUW 3JaeMEeHT - aneMeHT J[lanmana-fAxo0u. OH cocTouT u3
IIMHKOBOTO M MEIHOTO 3JIeKTpoa0B. [lMHKOBas miacThHKa omyileHa B pactBop ZnSO4 , a meaHas- B
pactBop CuSO4 , T.e. KaxAblii METAJIJI OIMYIIEH B PacTBOP COOCTBEHHOW coiu. Ha anexkTpongax uayt
CIIETYIOIINE PEAKIIHH:

Zn-2e- < Zn2+
Cu2++2e - <> Cu+2e—

Cxema rajabBaHUYECKOIO JIEMEHTA!

(-) Zn/2ZnS04 / KCIl/ CuSO4 /Cu (+)

IMoTeHOMEeTPUS —OAWH U3 MeTO10B (PU3MKO-XHMHYECKOT0 HCCJIeJOBAHUSI PACTBOPOB, Ha
OCHOBE JAHHOTO METOJIa JISKUT U3MEpPEHHE DIEKTPOABUKYIIEH CHUIbI TalbBAHHMYECKOTO JIIMEHTA,
MOCTPOSHHOTO M3 HHAMKATOPHOTO AJIEKTPOA U DJIEKTPO/Ia CPAaBHEHHUS.

I[MoTeHnMan HMHAMKATOPHOrO 7JJIEKTPOJA 3aBUCUT OT AaKTUBHOCTH (KOHIEHTpAIMH)
UCCIIEIyeMOTO HMOHa B  PAacTBOpPE, TMOITOMY IIyT€M W3MEpPEHHsI JJIEKTPOABIIKYIIEH  CHIIBI
ralbBAHUYECKOTO AJIMEHTa, Mbl MOXKEM HAaWTH KOJWYECTBO JAHHOTO HMOHA, T.. KOHIICHTPAIIHIO, B
pacTBpope.

IMoTeHoMeTpUYEeCKOe THTPOBAHMEM HA3BAIOT METOJ| ONpEACTCHUS KOHIICHTPAIIUH
PacTBOPEHHOTO BEUIECTBA IO KPUBBIM MOTEHIIMOMETPUIECKOTO TUTPOBAHUSI.

OO0bI9HO HIAPOKOE pacrpocTpaHeHue TIOJTY I HIT METOJ KHCJIIOTHO-OCHOBHOTO
MOTEHIIHOMETPUYECKOTO TUTPOBAHMUA. IJTOT METOJA HCHOJB3YETCS Uil ONpeAeNeHHs KHCIOTHO-
OCHOBHOTO PAaBHOBECHS B OMOJOTMYECKHX JXKHIKOCTSX, MPHU ONPEICICHHH COCTaBa W KHCIOTHOCTH
MOYB, JJI HAXOXKJEHUs coaepxaHus O0apOuTypaToB, (HDEHOIIOB, aTKaJoOUIOB B (hapmarieBTHUECKOM
aHaJmse.

B kauecTBe WMHIUKATOPHBIX DJEKTPOJOB HCIHONB3YIOTCS CTEKISHHBIA W XUHTUIPOHHBIN
AIIEKTPOJIBI, a DIIEKTPOAAMHU CPABHEHHS CITY)KaT KaJIOMEJIbHBIE UITH XJIOPCEPEOPSHBIC dIIEKTPOIBI.

4. UniocTpaTMBHBIN MaTepHaJl: IPE3CHTaU.

5.JIuteparypa:

1. Bemses A.lIl. ®uszuueckasa u komwtouaHas XuMusd. YueOHukK - M. : TD0TAP - Menua, 2014.

2. Bepennora JL.I'., Heuenypenko E.B. Heopranmueckas, ¢pusndeckass ¥ KOJUIOMIHAS XUMHUS. —
AJIMaThI: U3J1aTEIbCTBO «IBEPO», 2014.
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3. [Ilarcaes, A. K. TecroBbie 3aganus 1o puU3NUECKOW U KOUIOUTHOW XuMuu [Tekcr] : yueOHOe
nocobue / A. K. ITarcaes, C. A. IlluteiOaes. - [b. m.] :IlIsimkenT, 2013.- 260 ¢

4. Epmos , FO. A. Komtongnas xumusi. @usnueckas XUMUs TUCIIAHCEPHBIX cucteM [Tekcr] :
yuebnuk / 10. A. EpmoB ; M-Bo oOpa3zoBanus u Hayku PO. - ; Pex. OV BIIO "Tlepssrit
Mock. roc. men. yH-T uM. . M. CevenoBa". - M. : I'DOTAP - Menua, 2014.-352 c.

5. bemnses, A. I1. ®usudeckas u koutouaHas xumus [Tekcer] : yueOnuk / A. I1. benses, B. 1.
Kyuyk ; mon pen. A. II. benseBa. - 2-¢ u3x., nepepad. u mon ; Pex. 'BOY BIIO "Ilepsoiit
MockoBckuii roc. Men. yH-T uM. . M. Ceuenosa". - M. : 'DOTAP - Meaua, 2012. - 752 c.

6. Epmos, 0. A. Komnonanas xumusi. Ouzndeckas XUMUs AUCHAHCEPHBIX cucteM [Tekcr] :
yaebnuk / FO. A. EpmioB ; M-Bo oOpazoBanmst u Hayku PD. - ; Pek. [OY BIIO Ilepssiii
MockoBckuii roc. mef. yH-T uM. 1. M. Ceuenosa. - M. : I'DOTAP - Menua, 2013. - 352 c.: ui.

7. Bepennona JLI'., Heuenypenko E.B. Heopranwueckasi, ¢pu3udeckass U KOJJIOWJHAS XUMHSL.
Y4eOHO-MeTOANYECKOE MOCOOre —AJIMAThI: U3/IaTEILCTBO «OBepo», 2014.

6. KoHTpoJIbHBIE BONIPOCHI:

UTo Ha3bIBaIOT 3JEKTPOABUKYIIEH CUIION AeMeHTa?

2. Oxapaxrtepusyinre AIEKTPOJIbI CTEKJIIHHBIH, BOJOPOJHBIN, XUHTUAPOHHBIMN,

xJiopcepeOpsiHbIil KoJoMenbHbINA. Kakue y HUX IpenMyIecTBa U HeJOCTaTKU?

Kakue pu3nko- XumMudecKkue BeTUIHMHBI MOXKHO onpeaeisatb Merogom DJ1C?

4. Oxapakrepu3yiTe KUCIOTHO - OCHOBHOE, OCAJAUTEIbHOE U OKHCIUTEIBHO ~-BOCCTAHOBUTEIILHOE
MOTEHIMOMETPUUECKOE TUTPOBAHUE?

5. Uem omiMyaroTCs ~ CBOICTBA  HEPAaBHOBECHBIX  JJEKTPOXMMHUYECKHX  CHCTEM  OT

COOTBETCTBYIOILIUX CUCTEM IIPHU PaBHOBECHUN?

JaiiTe onpeneneHune EeKTPOXUMHUIECKOMY SKBUBAJICHTY U 3akoHOM Dapasnes?

UYro Takoe 31EKTPOIN3 U HAIIPSHKEHNUE PA3II0KEHUS?

OOpbsacHUTE CyTh NONSpOrpaduu.

B ueM 3akmrouaeTcs IpUHIUIT aMIIEPOMETPUUECKOTO TUTPOBAHUSA?

=

w

©o~N®

Jlexuust Ne 6
1. Tema: Xumnueckass kuHeTHKA. CKOPOCTH peakuuu U GaKTopbl, BIAUSIONINE HA
cKopocThb. KOHCTaHTa CKOPOCTH peaKkuiu, MOJIEKYJISIPHOCTD M NOPSAA0K PeaKIHH.

2. lesb: U3YYUTh pa3iesibl XUMUYECKON KHHETUKH U KaTaau3a.

3. Te3ucel JJeKIUHU:

XuMHuueckass KUHETHKA YCTAHABJIMBACT 3aKOHBI, OMNPEACNAIONINE CKOPOCTh XHUMHYECKUX
l'IpOI_[eCCOB, " BBISICHACT pOJ'IB paSHHqHBIX (l)aKTOpOB, BIIMAOIIUX HaA CKOpOCTI) U MEXAaHU3M peaKHI/II/I.
[IpakTHdeckoe 3HaUEHUE €€ OYEBUAHO, MO0 TONBKO 3HAsl 3aKOHBl KHHETHKU U MEXAaHU3M pPEaKInH
MOXHO ynpaBJ'ISITI) XUMHWYCCKUMHU HpOH@CCﬁMI/I. OT CKOpOCTI/I XHMI/I‘-IGCKOﬁ peaKHI/II/I 3aBUCUT BBIXO[
MPOJYKTOB, T.€. MPOU3BOJIUTEILHOCTh TPY/A U alllapaTypsl.

bonbiioe 3HaueHne nMeeT KUHETHKA U i dapmanuu. JlelicTBUe pa3ITuUHbIX JeKapCTBEHHBIX
BEIIECTB 00YCIOBIMBACTCS B 3HAUUTEIBHON CTETIEHU CKOPOCTHIO PEAKIIUH, MPOXOASAIIUX B OpraHU3Me.
[Ipn XpaHeHMM JIEKapCTBEHHBIX IPEMapaToB MOTYT IIPOTEKaTh pPa3jIUYHbIE PEAKIHH, CKOPOCTh
KOTOPBIX ONPEIENSIET CPOK FOTHOCTH JIEKAPCTB.

XI/IMI/I'{CCKaH KHHETUKA — HaYKa, I/13y‘—IaIOI]_[a$I CKOpOCTI) XUMHUYCCKUX peaKI_[I/II\/’I, X MECXaHU3M
U BIMSHHUE Pa3IM4YHBIX (PaKTOPOB (KOHIEHTPALMS PeardpyloluX BELIECTB, TEMIEpaTypa, IaBJlCHUE,
MIPUPO/JIa BEUIECTB, KaTaln3aTop) Ha CKOPOCTH Tpoliecca .
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Cxopoctb XuMHYecKOH peakuuii (v)- 3TO YHUCIO OJJIIEMEHTAapHBIX AaKTOB pPEaKIIHH,
MPOUCXOASIINX B €IMHUILY BPEMEHHU.

CkopocTh XMMHYECKOW peaknuii (V) BBIYMCJIAKT HM3MEHEHHEM KOHIEHTPAUHNHU
pearupyonmx BenecTB 3a onpe/ieeHHbI MPOMEKYTOK BpeMeHU. Ennnuniia u3MepeHus cKopocTu
XUMHUYECKOHN peakluii: MOJbJI*MHUH. Y paBHEHUE CPeIHEH (Vcp) CKOPOCTU PEAKIIHIL:

. C,-C, L Ac
R A At
3aKoH el CTBYIOIIMX MAcC: OTKPBUIN HOpBEXCKUE yueHble I'yabaoepr u Baare (1867r.)
CKOpoCTh XMMHUYECKON peakiuil MpsiMO MPOMOPLUUOHATIBHO MPOU3BEICHUIO KOHIEH-TPaIluu
pearupyromux BemecTs. B o6mem Buae ans peakiuun A+B=C ckopocTh NpsAMOil peaKkiiy BEIYUCISIOT
110 YPaBHEHHUIO:

L= k[A]o [B]

Koncranta ckopoctd peakuuu (K) — (QyHIAMEHTAIbHBIH KMHETHYECKMH IapaMeTp, He
3aBHCﬂHIPII>i OT KOHIICHTpaluu pEarcHToB, a IIOTOMY OCTaIOHII/If/'ICFI HCHU3MCHHBIM B TCUCHUC PCAKIHU.
KoHCTaHTa CKOPOCTH XUMHUYECKOW pEaKIMU YHUCIEHHO PaBHA CKOPOCTH XUMHUYECKON PEAKIUH IpH
KOHIIEHTPAIUSAX BCEX PEarupyroIIuX BEHIECTB, paBHBIX | Moib/1. KoHCTaHTa CKOPOCTH XUMHUYECKON
pEaKkIuy 3aBMCHT OT HPHPOJABI PEArupPyIONIMX BEIIECTB, TEMIEPATYPhl M HAIMYUSA B PEAKIIMOHHOM
cpejie Kataiu3aTopa. d[A] ¢ o1 T

Bennuunel o, B 1 Y HaxXoAATCSA yn?u@ﬁsﬁ%e‘[@amlﬁl Ha3bIBAIOTCS MOPAAKAMH PEAKIIUH
no BemectBy A, B u C, coorsercTBenno. CymMMma Tokasareliei CTeneHeil B KAHETHYECKOM YPaBHEHHH
Ha3bIBaeTCA OOIIMM TMOPSAAKOM peakiuud N=o+B+y. TIopsAmoK  peakmuu OIpEAeNAeT XapakTep
3aBUCUMOCTH CKOPOCTH OT KOHIOCHTpALUH. Ha6J’IIOI[aeMBIe KOHICHTPAIIMOHHBIC KHUHCETUYCCKUC
3aBHCUMOCTH TE€X WJIM MHBIX PEAKIMU ONPEIENSIOTCS M3 MEXaHU3MOM. JIMIIb HEMHOTHE XUMUYECKHE
[PEBPAILEHUsST OCYIIECTBIIIOTCS B OJHY CTaJWI0. BOJBIIMHCTBO K€ MPOIECCOB MPOXOJUT Yepes
HECKOJIBKO DJIEMEHTApHBIX CTagWi, B KOTOPHIX MOIYT MPHHMMATh Y4acTHE OJHA, JBE WIH TPHU
MOJICKYIJIBI. B coorBeTCcTBHH C 3TUM CYHICCTBYIOT MOHO — 6I/I — WX TPUMOJICKYJIAPHBIC CTaAUU. Yucio
MOJIEKYJT, YIaCTBYIONINX B OTAEIBHBIX CTAIMAX, HA3BIBAIOT MOJIEKYIIIPHOCTBIO.

4. MiuniocTpaTUBHBIA MaTepPHAaJ: PE3EHTALHS.

5. Jluteparypa:

benses A.1l. ®usznueckasa u komtouaHas XuMusa. YueOHuk - M. : I'D0TAP - Menua, 2014.

2. Bepennona JL.I'., Heuenypenko E.B. Heopranuueckas, ¢uznyeckass ¥ KOJUIOUAHAS XUMHS. —
AJIMaThI: U3/1aTEIBCTBO «IBEPO», 2014.

3. Tlarcaes, A. K. TectoBble 3a1anus 1no GU3MYECKON U KOJUTOMAHON Xxumuu [TekcT] : yueOHOe
nmocooue / A. K. Ilarcaes, C. A. Illutei0aes. - [b. m.] :IlIemmkenT, 2013.- 260 ¢

4. Epmos , 1O0. A. Komnonanas xumust. @usnueckas XUMus aucnaHcepHbix cuctem [Teker] :
yueonuk / 10. A. EpmoB ; M-Bo oOpa3oBanust u Hayku P®. - ; Pex. 'OY BIIO "llepBsrii
Mock. roc. mea. yH-T uM. 1. M. CeuenoBa". - M. : 'DOOTAP - Menua, 2014.-352 c.

5. benses, A. II. ®usnueckas u komwtongHas xumus [Tekcr] : yueOnux / A. I1. benses, B. W.
Kyuayk ; mog pen. A. Il. bensesa. - 2-e uzn., nepepad. u gon ; Pex. IBOY BIIO "IlepBsrii
MockoBckuii roc. mef. YH-T uM. 1. M. CeuenoBa". - M. : [DOTAP - Menua, 2012. - 752 c.

6. Epmos, 0. A. Komtonnnas xumus. dusndeckas Xumus aucnaHcepHbix cuctem [Teker] :
yueonuk / FO. A. EpmioB ; M-Bo ob6pa3zoBanust u Hayku P®. - ; Pex. 'OY BIIO Ilepssrii
MockoBckuii roc. Men. yH-T UM. 1. M. Ceuenosa. - M. : I'DOTAP - Menua, 2013. - 352 c.: uin.
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7. Bepennona JIL.I'., Heuenypenko E.B. Heopranmueckas, gusnueckas u KOJUIOMIHAS XUMHUS.
Y4eOHO-MeToIn4ecKoe ocodre —AIMAaThl: U31aTeNbCTBO «IBepoy, 2014,

6. KoHTpoOJIbHBIE BONIPOCHI:

UTo Ha3bIBAIOT KHHETUKON XUMUYECKUX PEAKITHIT?

UYT0 Takoe CKOPOCTh XUMUUYECKUX PEAKIMI U KaKHe BUbI €€ CYIECTBYIOT?

Kakwue ¢akTopsl BIUAIOT HA CKOPOCTh XMMUYECKHX PEaKIHii?

Uto Takoe MOpANOK M MOJEKYISPHOCTh XMMHUYECKHX peakuui? B Kakux ciydasx OHM HE
coBmajarT?

Kaxkue Tumel clioxKHBIX peakuuii Bbl 3HaeTe?

Urto Ttakoe sHeprus aktuBanuu? Kak 3aBUCUT CKOPOCTh PEAKIIUU OT SHEPTUM aKTUBALIUU?
Kaxkue BemiecTBa OTHOCATCS K KaTanu3aTopam?

B ueMm oTiiMuMe TOMOTE€HHOTO KaTajau3a OT Te€TepOreHHOro?

Kakoii katanu3 Ha3bIBAIOT CIEM(PHUUESCKUM KHCIOTHO - OCHOBHBIM? KakoBa ero cynHocTs?
10 Kaxkue 3HaueHMsI IMEIOT PEaKluu ¢ ydacTueM (EpMEHTOB JIJIsl ’KUBOTO OpraHu3Ma.

el N =

©oo~NO

Jexuus Ne7
1. Tema: TepmMoanHaMuKa OBEePXHOCTHBIX siBJIeHnH. [loBepxHocTHasi JHeprus I'm60ca.
IloBepxHOCTHOE HATsIZKEHHMe. AJICOPOUA HA TpaHulle pa3aea ¢a3. Xpomarorpadmus.

2. Heab: U3y4uTh TEPMOJUHAMUKY TOBEPXHOCTHBIX SBJICHUH, aJICOPOLIMIO M XpoMaTorpaduio.

3. Te3ucsl JeKIUM:

K MOBEepXHOCTHBIM SIBICHHMSIM OTHOCST T€ 3(PQEKThl U OCOOEHHOCTH IOBEIECHUS BEILECTB,
KOTOpbIe HAOJIIOJAI0TCS Ha MOBEPXHOCTIX paznena ¢a3. [[puunHoOi MOBEPXHOCTHBIX SIBICHUN CITYKUT
0c000€ COCTOSTHHE MOJIEKYJN B CIOSIX KHJKOCTH U TBEPJBIX TeJ, HEMOCPEICTBEHHO MPUIIETAIOIUX K
MOBEPXHOCTAM paszena. BaxkHoe 3HaueHUE MOBEPXHOCTHBIX SBIEHUH Ui (apMalu Ompesensercs
T€M, 4TO OOJIBLIIMHCTBO JIEKAPCTBEHHBIX (DOPM SIBIISIOTCS IJUCIEPCHBIMM CHCTEMaMHM C OOJIbIION
YIETbHOM MOBEPXHOCTBHIO: MOPOIIKH, TaOJETKU 3MYJIbCHUH, CYCIIEH3MM Ma3u M T.A. B mpousBojactse
JeKapcTB OOJIBIIYIO pPOJIb UTPAIOT TaKue IMOBEPXHOCTHBIE SBIEHMS, KakK afcopOIus, CMauuBaHUE,
aare3us.

I'panuna pasnena a3, MOBEPXHOCTh paszfefia OTIMYaeTCs MO0 TEePMOAMHAMUYECKUM
napamerpam ot obeux ¢a3. [ToaTomy Ha mOBEpXHOCTH pa3zena a3 UMEIOT MECTO HOBEPXHOCTHbBIE
SIBJICHUSl — TOBEPXHOCTHOE HATsSHKEHHE, afiIcopOLus U Ap.

Tak kak MHOrHe: (DPU3MOJIIOTHYECKUE MPOLECCHl (AbIXaHUe, MUIEBapeHHe, SKCKpEeIHs U Ip.)
MPOTEKAaIOT Ha TOBEPXHOCTH OmomeMOpaH Jjii MX IOHMMaHus TpeOyeTcsi 3HaHHE OCHOBHBIX
3aKOHOMEPHOCTEN IOBEPXHOCTHBIX SIBJICHUM.

IloBepxHOCTHOE HATSIZKEHUE

(dG) P.T

o’ —

ds

IToBepXHOCTHOE HATSI’KEHUE €CTh BeTMUMHA, U3MepsieMas sHeprueit [ m66ca, mpuxosmeincs

Ha €IUHUILY IJIOIAAN MOBEPXHOCTHOTO ci1os. OHO YHCIEHHO PaBHO paboTe, KOTOPYIO HEOOXOIMMO
COBEpIINTh B JAaHHOW cuUCTeMe Ui O0pa3oBaHMsS B HEH €IUHUIIBI MOBEPXHOCTH pasnena ¢a3 mpu
MOCTOSIHHOM TeMIIepaType.
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[ToBepxHOCTHOE HATSHKEHUE PA3IUYHBIX XKHUAKOCTeH (Tabnuua 1) Ha rpaHHIle KUAKOCTh — Ta3
BO3paCTaET C YBEJIMUYEHUEM B3aMMOJECHCTBUS MEXKY MOJIEKYIaMH KUIKOCTH, SBJISASACH MAaKCUMAaJIbHbIM
JUIS BOJBI.

[ToBEpXHOCTHOE HATSKEHHE >KUJKOCTEH YMEHBILAETCS € POCTOM TEMIIEpaTypbl U IpU
KPUTHYECKON TeMIleparype NpuoOpeTaeT HyJIeBOe 3HaueHue, TaK KakK IMOBEPXHOCThb pasjena ¢as
HCYE3aeT.

C pocToM naBieHHs MOBEPXHOCTHOE HATSKEHHE Ha TPaHUIIE KHUAKOCTh — ra3 yMEHbIIAeTcs,
TaK KaKk KOHILIEHTpAIMs MOJIEKYJ B Ta30BOW (pase BoO3pacTaeT, a CJIeI0BATENIbHO, YBEIUYHBACTCS
B3aMMO/ICIICTBIE C HUMU MOJIEKYJ IOBEPXHOCTHOTO ¢Ji04, U cuiia | ymenbiaercs.

CriocoOHOCTh PAaCTBOPEHHBIX BEHIECTB M3MEHATH MOBEPXHOCTHOE HATSKEHHE PACTBOPHUTEIS
HA3bIBACTCS MOBEPXHOCTHOI AKTHBHOCTBLIO. PacTBOpeHHbIE BellecTBa MOTYT MOBBIIIATh, TOHMKATh
WJIA BOOOIIE HE BIMATH HAa MOBEPXHOCTHOE HATSKEHUE KHUIKOCTEH.

[ToBepXHOCTHOE HATSKEHHE OMOJOTUYECKHX >KUIKOCTEH HCIONB3YIOT B JUAarHOCTUYECKUX
uensix. Tak, HOBEpXHOCTHOE HATSDKEHUE IJIa3Mbl KPOBU BApbUPYETCSl B 3aBUCUMOCTH OT 3a00JIeBaHUs
(TpaBMa, mIOK, paHa, pak u Ap.). C BO3pacToM MNOBEPXHOCTHOE HATIKEHHUE CBHIBOPOTKU KpPOBU
yMmeHbInaercs. [IoBepXHOCTHOE HATSKEHHE WIPAaeT 3HAUMUTENbHYIO POJIb B TAaKUX SIBJICHUAX, Kak
JielieHue KJIETOK U JIBIKEHUE OakTepuid, parouros, BIUIET Ha MPOHUIIAEMOCTh KIETOYHBIX MeMOpaH
u ap. CylecTByeT MHOTO HECJIOKHBIX METOJIOB M3MEPEHUs IMOBEPXHOCTHOI'O HATSKEHUS, KOTOpbIE
UCIOJIB3YIOT B MEAMKO-OMOIOTUYECKOM MPaKTUKE.

CaMonpou3BOJIbHOE U3MEHEHHUE KOHLIEHTPALUMK PAaCTBOPEHHOTO BEILIECTBA HA TPaHUIIE pasjeia
(a3 Ha3bpIBaeTcs aacopOIueii. [TornotuTenbs TPUHATO HA3bIBATh aJACOPOEHTOM, a MOTJIOIIAEMOe
BEIIECTBO — aJAcOPOTHBOM WK aacopdaToM. Bennunny aacopOuuu M3MepsoT KOJIMYECTBOM MOJIEH
a7IcOpOTHBA, TIPUXOASIIMXCS HA eIMHHUILY TIIOMIAAN TTOBEpXHOCTH ancopbenTa( I', Momb/cm?).

AncopOuust 00yciioBIeHa BaHIEPBAATBCOBBIMH CHIIAMH.

B 3aBucuMoCTH OT XapakTepa JEUCTBYIOIIMX CHJI PAa3IN4aioT (PU3HYECKYI0 U XMMHUYECKYI0
aacopOmuio. st ¢pusznueckor ancopOIMy  XapakTepHa HEOOJbINAsh SHTAIBINS, a TTOTOMY TpOIece
00BIYHO 00paTHM. AICOPOIIMOHHOE PAaBHOBECHE YCTAHABIMBAETCS OYEHBb OBICTPO.

Ecnu nornomnienue ancopOTUBa MPOUCXOIUT BCIEACTBHE €0 XUMUYECKOTO B3aUMOJCHCTBUS ¢
a7icopOEHTOM, TOI/la UMEET MecTO XeMocopOuus. TemaoTel XMMHUYECKOM ajcopOLMU HaxoIsATCs B
npeaenax ot -40 mo -400 k/[>k/Moib, MTOTOMY MPOIECC UMEET TEHACHITUIO K HEOOPAaTHMOCTH.

AncopOumst  3aBUCHUT OT TEMIEpaTypbl, NIaBICHUS U TMPUPOIBI ancopOTHBa, YAETHHOM
MOBEPXHOCTHU U MPUPOJIBI a1COpPOEHTA.

4. UnrocTpaTMBHBINA MaTepuaJ: pe3eHTausl.

5. JIuteparypa:

benses A. Il. ®usznueckas u komtonaHas XxuMusa. YueOHuk - M. : TD0TAP - Menua, 2014.

2. Bepennora JL.I'., Heuenypenko E.B. Heoprannueckas, ¢pusnueckas ¥ KOJUIOMIHAS XUMHUS. —
AJIMaThI: U3/1aTEIBCTBO «IBEPO», 2014.

3. Tlarcaes, A. K. TecroBsie 3amanus mo GU3MYECKON U KoJuTouaHOM xumun [Tekcr] : yueOHOe
nmocooue / A. K. Ilarcaes, C. A. Illutei6aes. - [b. m.] :IlIemmkenT, 2013.- 260 ¢

4. Epmo , 0. A. Komnounanas xumust. @usndeckas XUMHs AUCHaHCEpHbIX cucteM [Tekcr] :
yueonuk / 0. A. EpmoB ; M-Bo oOpa3oBanust u Hayku P®D. - ; Pex. [[OY BIIO "Ilepssrii
Mock. roc. mea. yH-T uM. 1. M. CeuenoBa". - M. : 'DOTAP - Menua, 2014.-352 c.

5. benses, A. Il. ®usnueckas u xommonanas xumus [Tekcr] : yae6nuk / A. I1. benses, B. U.
Kyuayk ; mon pen. A. Il. benseBa. - 2-e uzn., nepepad. u gon ; Pex. [BOY BIIO "IlepBsrit
MockoBckuii roc. mef. yH-T uM. M. M. CeuenoBa". - M. : [DOTAP - Meaua, 2012. - 752 c.
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6. Epmos, 10. A. Komnonanas xumus. Ouzndeckas XUMUs AUCHAHCEPHBIX cucteM [Tekcr] :
yuebHuk / FO. A. EpmoB ; M-Bo oOpa3zoBanus u Hayku P®. - ; Pex. OV BIIO IlepBrrit
MockoBckuii roc. mef. yH-T uM. 1. M. CeuenoBa. - M. : TDOTAP - Menua, 2013. - 352 c.: wi.

7. Bepennosa JLI'., Heuenypeako E.B. Heopranmueckasi, ¢pusuueckas U KOJJIOMTHAS XUMHUSL.
Y4eObHOo-MeToANYEeCKOE MOCcoOre —AJIMAThI: U31aTEILCTBO «IBepoy, 2014.

6. KoHTpoJIbHbIE BONIPOCHI:

UTto Takoe MOBEPXHOCTHOE HATSHKEHUE?

Uro Takoe agcopOrus?

JlaiiTe moHsATHE aICOPOCHT, a/ICOPOTHUB.

Haiite MaTemaTrueckoe ypaBHeHue ['uo0ca.

Jlaiitre MaTemMaTHueCKOe ypaBHEeHHE aacopoumu JIenrMropa.

Kaxkue BamectBa Ha3zpiBaroTcs ITAB?

Kakue BamectBa HassiBarorcs [1MB?

Haiite onpenenenne npasmiy Jrokie- TpayoOe.
Kakas ancopOiust Ha3pIBaeTCs MOJICKYISIPHOI?

10. YkaxxuTe BUIBI aICOPOITUN CHIIBHBIX JJICKTPOJIUTOB.

11. JlaliTe MOHSATHE HOHOOOMEHHOM aJCOPOITHH.

CoNoA~WNE

Jleknus Ne8
1. Tema: IucnepcHbie cuctembl. Kosutonanoe cocrosinue Bemecrsa. [Ipupoaa,
KJIaccupuKanms KOJUIOMAHBIX cucTeM. MoJIeKYJSIPHO - KHHETHYeCKHe U ONITHYeCKHe CBOCTBA
KOJIJIOMIHBIX CHCTEM

2. Ileab: HM3y4yUTh [OUCIEPCHBIE CUCTEMBI, MOJIEKYJISPHO - KHHETUYECKHE M ONTHUYECKHE
CBOMCTBA KOJJIOUJHBIX CUCTEM.

2. Te3uCHI JeKIUH:

Komnoumneie cucTeMBbI MIMPOKO PACIPOCTPAHEHBI B MPUPOJAEC M C JIPEBHUX BPEMEH HUTPAIOT
TPOMAJHYIO pOJIb B YEJIOBEUECKOW >KM3HU. bonblIoe 3HAaUeHHE HMMEIOT KOJIJIOMJHBIE CUCTEMbI IS
dapmaruu 1 MenuuuHbl. KosmonnHas Xxumust u3ydaer GU3MKO- XUMUYECKHE CBONCTBA T€TEPOTCHHBIX
BBICOKOMOJIEKYJISIPHBIX COCIMHEHH B TBEPJOM COCTOSHUM M B pacTBopax. MHOTHE JEKapCTBEHHBIE
mpemapaTsl BBITYCKAalOT B (OpMe OMYJIbCUH, CYCIIEH3UH, KOJUIOMJHBIX pPAacTBOPOB. YMEHHE
MPUTOTOBUTH JTH TIpenaparbl, 3HaTh CPOKU TOJHOCTH W YCIOBUS XpaHEHHUsS WX HEBO3MOXHO 0e3
3HaHUS TEOPETUYECKUX OCHOB KOJIJIOMJIHON XUMUH.

JlucnepCHbIMM ~ Ha3bIBAIOT TETEPOTEHHBIE CHUCTEMBI, B KOTOPHIX MHOTOYHCIICHHBIE
MeTbUaNIIINX YaCTUIITI PAcTIpeIeTICHbI B Ta3000pa3HOM, KHJIKOM U TBEPIOM CpeJlax.

JlucnepcHas paza — U3MEIbYEHHBIE MEJIKME BEIIECTBA

JucnepcHass cpeaa — cpeda, ra3oo0pasHas, OKUAKas WIA TBEpAas, pPaBHOMEPHO
pacrpeensonas paBHOMEPHO YaCTUIIBI JCUTIEPCHBIC (Da3BbI.

Bce nucnepcHbie XxapakTepU3yOTCsl JBYMsi OCHOBHBIMHM CBOMCTBAMM: BBICOKAs JIUCETIEPCHOCTh
(M3MENbUYEHHOCTD) U T€TEPOr€HHOCTD.

['eTeporeHHOCTh AMCHEPCHBIX CHUCTEM O3HAYAECT: OHU COCTOSIT M3 B3aMMHO HEPACTBOPUMBIX
nByX (ha3 (mucnepcHoi (a3bl U TUCTIEPCHOM CPEIBI).

Konnonanas XuMusi — HayKa 0 MOBEPXHOCTHBIX SIBJIEHUSIX U IUCTIEPCHBIX CHCTEMAaX.

OCHOBHOM 00BEKT U3YYCHHS KOJUTOUIHOM XUMUHU — JTUCTICPCHBIE CUCTEMBI.
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KononanbiMu cucTeMaMu Ha3bIBAIOT BHICOKOMCIIEPCHBIE T€TEPOTreHHbIE CUCTEMBI.

KonmounHas XuMusi HcCCIENyeT OCOOEHHOE CBOMCTBO YaCTUIl- CBOMCTBO KOJIJIOMJIHO
pa3apoOsIeHHBIX YacTUIl. 3/1€Ch U3Y4aloTCs U IpyOOAMCIepCHbIE CUCTEMBI (CYCIIEH3UH, SMYJIbCUH) U
T.J.

JlucnepcHOCTh — OCHOBHOE OTJIMYME OObEKTOB KOJIOUIHBIX. OHA ompezesnsercss paMepamu

gactuil. CTeneHs N3MeNbUeHUs JIF0O0T0 BEIIECTBA OMPEEIIICTCs CTENeHBIO aucriepcHoCcTH (/) :
1
J=—; (cw-l)
a

Komnounneie pacTBOphI IIMPOKO paclpocTpaHeHsl B mpupoje. [lousa, maciio, mpupogHbIe
BOJIbI, BO3/1yX, 00J1aK0,/IbIM, MbLIb, MHOTUE MHUHEPAIIBI — 3TO KOJIOUIHBIE CHCTEMbI

buonornueckne XKUIKOCTH, TaKHe KakK, KpOBb, IUIa3Ma, JInM(da, CIIMHHOMO3TOBas KHUIKOCTh
SBJIIOTCS. KOJUIOUJAHBIMU CHCTEMaMU, PAaCTBOPEHHBIE B HUX MHOTHE BEIIECTBA, HAIIPUMEp, OCIKOBBIC
BEILIECTBA, XOJIECTEPUH, TJIMKOTEH U APYTUE HAXOASATCS B KOJUIOUTHOM COCTOSTHUH.

Baxxueiimue nuieBble TPOAYKTHI: X1€0, MOJIOKO, Maclio — KOJJIOMIHBIE CUCTEMBI.

JlexapcTBeHHBIEC BEIIECTBA, MCIOJIB3yEeMble B MEAMIIMHE MPUMEHSIOTCS B BHJI€ KOJIJIOMJIHBIX
cucteM (CyCIeH3HH, YMYIbCUUP, Ma3HU, ACThI U a3PO30JIH).

Kunaccupukanus 1ucnepcHbIX CHCTEM:

a) Knaccudukanusi mo pazmepam 4acTui.

B 3aBucHMOCTH OT CTENIEHU U3bMENIbUCHHUS YACTHUI] JUCTIEPCHBIC CUCTEMBI IETISAT HA TPHU BUA!

I'pyGoancnepcHbie cucTeMbl (B3BeCH, CYCIIEH3UHU, SMYJIbCUH, MTOPOIIKH), paauyc yactuil 10
2_10%cm.

KosustonaHo — aucnepcHbie cucTemMsl (30J1H), paguyc YaCTHUIL 10° - 10"cm.

MoJ1eKyJISIpHO-HOHHBIE PacTBOpPLI, pagnyc gactur 108 — 10 %M.

4. UnirocTpaTuBHBINA MaTepHaJl: IPE3CHTALU.

5.JIuteparypa:

benses A. 1l. ®usznueckasa u komtonaHas XuMusa. YueOHukK - M. : I'D0TAP - Menua, 2014.

2. Bepennosa JL.I'., Heuenypenko E.B. Heopranuueckas, ¢usndeckass ¥ KOJUIOMIHAS XUMHUS. —
ATNMaThI: U3JaTEIBCTBO «IBEPOy, 2014,

3. Tlarcaes, A. K. TectoBsie 3amanus no ¢uznyecko U KoumonHo xumun [Tekcr] : yueOHOe
nocooue / A. K. Ilarcaes, C. A. Illutei6aes. - [b. m.] :IlIemmkenT, 2013.- 260 ¢

4. Epmos , 0. A. Komnounnas xumusi. @usndeckas XuMus AucrnaHcepHbix cuctem [Tekcr] :
yuebnuk / 10. A. EpmioB ; M-Bo o6pa3oBanus u Hayku P®. - ; Pex. 'OV BIIO "IlepBbrii
Mock. roc. Men. yH-T uM. . M. Ceuenosa". - M. : 'DOTAP - Menua, 2014.-352 c.

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

6. Epmos, I0. A. Komtonnnas xumus. Ousndeckass XUMHUsl JUCIaHCEPHBIX cucTeM [Tekct] :
yuebnuk / FO. A. EpmoB ; M-Bo oOpa3zoBanus u Hayku P®. - ; Pex. 'OY BIIO IlepBsrii
Mocxkosckuii roc. mef. yH-T uM. 1. M. Ceuenosa. - M. : I'DOTAP - Menua, 2013. - 352 c.: ni.

7. Bepennona JLI'., Heuenypeuko E.B. Heopranuueckasi, ¢pusuueckas U KOJJIOUJHAS XUMHSL.
Y4ebHO-MeToANIEeCKOe MOCcCOOre —AJIMAThI: U31aTELCTBO «IBepoy, 2014.
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6. KoHTpoJIbHbBIE BONIPOCHI:
1. Kakue 3HaueHHs UMEIOT KOJJIOUHBIE CUCTEMBI ISl MEAULIUHBI?
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2. V3 9ero cocTouT nUCIIepCcHAas CUCTEMA.
3. Kak xnaccuunupyroTcst TUCIEPCHBIE CUCTEMBI 110 arperaTHOMY COCTOSTHUIO U TI0 pa3MepaM
gacTuil?
Yro Takoe 30157
Kakyumu MeTogamMu 1oJIy4aroT KOJUIOUIHBIE PACTBOPHI?
HazoBute MeTObI AUCTIEPTHPOBAHHUS.
W3 yero cocTouT MUILIEIIIA.
HazoBure 251eKTpOXUMUYECKIE SBICHUS?

N O

Jexuus Ne 9
1. Tema: YcToitunBOCTH M KOATYJIS IS KOJJIOMIHBIX CHCTEM. A3P030JIH, CyCIIeH3HH,
MOPOIIKH, YMYJIbLCHH U HX CBOIiCTBA

2. Heab: U3y4yuTh YCTOMUMBOCTh U KOAryJISALUIO KOJUIOMJHBIX CUCTEM, a3pP0O30JIH, CYCIIEH3HH,
MIOPOILKH, SMYJIBCUU U UX CBOWUCTBA.

3. Te3ucsl JeKuM:

3HaYeHHWE TMPOLECCOB KOAryIsMM M TENTH3aluk HeoOXonuMo QapmameBTaM IpH
M3TOTOBJIEHUHM HEKOTOPBIX JIEKApCTBEHHBIX (POPM, MpeNCcCTaBIAIOUIMX cO00M KOJJIOUAHBIE PACTBOPHI,
KOTOpblE€ HEOOXOJUMMO 3alMTUTh OT BO3MOXKHOCTH Koaryasiuud. MHoOrue JieKapCTBEHHbBIE
NPEJCTaBIAT co00i sMynbcuu. Hampumep, 3MyJlbCUM CHUHTOMHIIMHA, Ba3e€JIMHOBOIO Macia M
ApyTrux. OMYyJIbCUU THIA Macjia B BOJE NPUMEHSIOT JUJIsi BHYTPEHHETO YHOTpEOJEeHUs, a dMYJbCUU
TUIIA BOJA B MacJle - AJIsl Hapy»XHOro ynorpeOieHus. Moroliee 1eiiCTBIE MBIJIO OCHOBAHO Ha Ipoliecce
AMYJIBIMPOBAHUS JKUPOBBIX 3arpsi3HEHUH.

OcHoBHBIC BUbI YCTOHYHBOCTH rHAPO(OOHBIX 30J1ei

H.IT1.ITeckos (1920 r.) BBes NOHSATHE O IBYX BUJAX YCTOHYMBOCTH JAUCIIEPCHBIX CUCTEM:

1. CequmMeHTAMOHHAS (KHHETHYECKasl)) YCTOHYNMBOCTB — CIOCOOHOCTb CUCTEMBI COXPAHSTh
PaBHOMEpPHOE pacHpe/eIeHHe YacTUIl — T.€. IPOTUBOCTOSHUE CHJIaM TSDKECTH, Ipoliecca OCeqaHus
WM BCIUIBIBAHMSI YaCTHII.

OCHOBHBIMU ~ YCJIIOBUSIMH 3TOM YCTOWYMBOCTU SIBJISIIOTCS  BBICOKAsh JHUCIEPCHOCTh H
MHTEHCUBHOCTh OPOYHOBCKOTO JIBH)KEHUSI.

2. ArperaTuBHasl yCTOH4YMBOCTh

DTO CrIOCOOHOCTH MPOTUBOCTOSITH arperauy 4YacTHIl.

- @akTOpHI arperaTUBHON YCTOHYHUBOCTH:

- TepmoannamMmuyeckue

- DIIeKTpOCTaTUYECKUI

- aJIcCOpOIIMOHHO-COBBATAIIMOHHBIH,

- DHTPOIUIHBIN

Kunernueckue paxkropsni:

- CTPYKTYPHO-MEXaHUYECKHII,

- ['uppoannaMudeckuii.

Muuenna — OCHOBHas  CTPYKTypHas  eauMHuIa JHO(pOOHBIX KOJIouaoB. Paccmorpum
CTpOEHHE KOJUIOMJAHOM MHMIE/UIBl Ha MpUMepe TuApo3oss uoaujga cepebpa, MOJIyd4aeMoro
B3aMMOJIeHiCTBHEM pa30aBIEHHBIX paCTBOPOB HUTpaTa cepedpa u Mou1a Kajlus:

AgNO3 + KI —> Agl + KNO3
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Cxemaruyecku MHLEIa 308 HOAUAA cepedpa, IOJIYYEHHOro B M30bITKE MOAWIA Kajus
(moTeHUMAIONPEeACTISIOIINE HOHBI — aHUOHBI |—, MPOTHBOMOHBI — HOHBI K+) MOkeT ObITh H300pakeHa
CIIEAYIOIINUM 00pa3zoMm:

{[Agllm - nl- - (n-X)K+}x— - x K+

[Tpu nmomydyenun 305 noauaa cepedpa B M30BITKE HUTpaTa cepedpa KOJIJIOMIHBIE YACTHULIbI
OyZIyT UMETh MOJIOKUTEIbHBIN 3aps;:

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

JInogoOHbIe KOJIOHUABI SBISIIOTCS TEPMOJMHAMUYECKHM HEYCTOWYUBBIMH CHUCTEMaMH,
CYIIECTBYIOIMMHU Oarojaps cTabuiaM3almy 3a C4eT BOSHUKHOBEHUS ABOMHOIO IEKTPUUYECKOTO CIIOS.
WN3menenne cocrosHus JIOC Moxer, clieoBaTeabHO, IPUBECTH K IOTEpe arperaTuBHOU
YCTOMYMBOCTH — CIIMIIAHHMIO YacTULl B Oosiee KpyIHbIE arperarsl, T.e. Koaryasuuu 3ois. Koarynsanus
30JIell MOKET OBITh BBI3BaHA PA3IMYHBIMHU (haKTOpamMu: MPUOABICHHEM 3JIEKTPOJIUTOB, HAIPEBAaHUEM
WIA 3aMOpaXKMBaHUEM, MEXaHUYeCKUM Bo3leiictBueM u T.A4. Haubonee BaXHBIM U H3y4EHHBIM
(dakTOpoM KOArymsimuu TUAPOPOOHBIX KOJUIOMIOB SBISETCS BO3ACUCTBHE HA HUX PAacTBOPOB
JIEKTPOJIUTOB.

Jlns Havana Koaryiasinuu 3071 HEOO0XOoAMMa HEKOTOpass MHHHMAajbHasi KOHLIEHTPALUs
3JIEKTPOJIMTA, Ha3blBaeMas MoporoM koaryisuuu y. Koaryaupyrommum neiictBueM obiafaer TOT U3
MOHOB JJIEKTPOJIMTA, 3apsA] KOTOPOIO IIPOTHBOIOJOXKEH 3apsAly KOJUIOMIHBIX YAaCTHL, IPUYEM
KoaryJaupyollee J1eiCTBIe HOHA TeM CHIIbHee, yeM Oosbiie ero 3apsa (npasuiio Llynene — Napan win
[IPaBWJIO 3HAYHOCTH). BeNMYMHBI IOPOroB KOATyJISILIMM ABYX3apsIHBIX HOHOB IPUMEPHO HA MOPSAOK,
a Tpex3apsIHbIX — Ha JBa IOpSAAKa MEHbIIE, YeM Ul OQHO3apsAHBIX MOHOB. [IpaBmio 3HauHOCTH
UMeeT NMPUOJIMKEHHBIN XapaKTep U CIPABEJIMBO TOJIBKO JUIsl HEOPraHUYECKUX HOHOB.

4. UnirocTpaTuBHBINA MaTepuaJ: IPE3EHTaLM.

5. JIuteparypa:

benses A. 1l. ®usznueckasa u komnouaHasg XxuMusg. YueOHuk - M. : I'90TAP - Menua, 2014.

2. Bepennora JL.I'., Heuenypenko E.B. Heopranuueckas, ¢usnueckas ¥ KOJUIOMIHAS XUMHUS. —
ATNMaThI: U3JaTEIBCTBO «IBEPOy, 2014.

3. Tlarcaes, A. K. TecroBsie 3amanus Mo GU3NYECKON U KOTOUIHOW XuMHH [TekcT] : yueOHOoe
nocooue / A. K. Ilarcaes, C. A. lllutei6aes. - [b. m.] :IlIemmkenT, 2013.- 260 ¢

4. Epmo , 0. A. Komnouanas xumust. @usndeckas XuMHs AUCHaHCEpHbIX cucteM [Tekcr] :
yueonuk / 0. A. EpmoB ; M-Bo oOpa3oBanust u Hayku P®. - ; Pex. [[OY BIIO "Ilepssiii
Mock. roc. mea. yH-T uM. M. M. CeuenoBa". - M. : T'9OOTAP - Menua, 2014.-352 c.

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

6. Epmos, I0. A. Komtonnnas xumus. Ousnueckass XUMUsl JUCIIaHCEPHBIX cucTeM [Tekct] :
yuebnuk / FO. A. EpmoB ; M-Bo oOpa3zoBanus u Hayku P®. - ; Pex. OY BIIO IlepBsrii
Mocxkosckuii roc. mef. yH-T uM. 1. M. Ceuenosa. - M. : I'DOTAP - Menua, 2013. - 352 c.: ni.

7. Bepennona JLI'., Heuenypeuko E.B. Heopranuueckas, ¢usuueckass U KOJJIOUIHAS XUMHMSL.
VY4ebHOo-MeToANIEeCKOe MOCcoOre —AJIMAThI: U3/1aTEILCTBO «IBepoy, 2014.

=

6. KonTpoJIbHbIE BONIPOCHI:
1. Kakme BHIBI yCTOMYMBOCTH XapakTepHbl [uisi THApooOHBIX 3ojeil. Kakumu
¢axTopamu 00yCIOBICHBI pa3IMYHbIC BUIbI YCTOMUMBOCTH.
2. Yro Takoe xoarymsmus. Kakue hakTopbl MOTYT €€ BBI3BIBATH?
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Uto Ha3bpIBAIOT MOPOIOM KOATYJIALMU U KaK OH 3aBUCHUT OT 3apsijia MOHA -Koaryisitopa?
Kak mpoTtekaeT koaryisius CHCTeMaMHU 3JIEKTPOJIUTOB?

Kakue cucrembl Ha3pIBalOT cycnieH3usaMu? ['mapocycnensusmu? OpranocycrneH3usimu?
KakoB MexaHW3M CTa0WIM3AIMHA YMYIHCHH MOBEPXHOCTHO- AKTUBHBIMU BEIIECTBAMHU.
TBepapiMu SMynbraTopamu (OpoIKamu)?

7. Uro Takoe neHa? BemecTBa- meHOOOpa30BaTEIH.

o s W

Jlexkuus Ne 10
1. Tema: BricokomoJiekyisipable coennnenust (BMC). Knaccupukanus. CsoiicTa
BbICOKOMOJIEKYJISIPHBbIX coenHennii. Ha0yxanme.

2.lenab: U3yunTh BHICOKOMOJIEKYIISIpHBIE CO€AMHEHUS, UX KJIacCU(UKALMIO U CBOMCTBA.

3. Te3ucsl JeKIUM:

Hapsny c nucnepcHbIMH cHCTEMaMHM B Kypce KOJUIOMJHOM XMMMM HM3Yy4alOT CBOWCTBA
pacTBOpPOB BBICOKOMOJIEKYJIIPHBIX BEIIECTB. OJTHU COECOUHEHHUS MPUHUUIUAIBHO OTJIMYHBI OT
KoymouaHbIX cucrteM. PactBopsl BMC - romoreHHble TepMOJAMHAMHUYECKH YCTOHYMBBIE OOpaTHMBbIE
CUCTEMBI, KOTOpbIE OOpa3yroTCsl CaMONPOM3BOJIBHO M IO CBOEW MPUPOJE SBISAIOTCS HCTUHHBIMU
MOJICKYJISIPHBIMU PACTBOPAMH.

CtpyKkTypHOii XUMHYECKON OCHOBOU OpPraHu3MOB SIBIITIOTCS MPUPOIHBIE
BbICOKOMOJIEKYIsApHble coenuHeHus (BMC), Ouomonumepsl: O€lKH, HYKJICHMHOBBIE KHUCIOTHI U
MoJincaxapujibl, a TakKe CMEIIaHHble OWOIMOJMMEpPBI- JIMMONPOTEUIbI, TJIUKONPOTEUABl H
JIMIIOTIONIMCAaXapUIbL.

BMC — 370 BemiecTBa, MOJIEKYJBI KOTOPBIX COCTOAT W3 Oosbmioro yucia (He meHee 1000)
XMUMUYECKH CBSA3aHHBIE aTOMOB, a IOTOMY UX MOJISIpPHBbIE Macchl HaxoaTcs B mpeaenax 104-107.

[Tonmumepsl npeAcTaBisAioT co00il Takyto pa3HOBUIHOCTH BMC MoneKyibl KOTOPBIX COCTOSAT
U3 OJMHAKOBBIX I'PYIIT aTOMOB, MOHOMEPHBIX 3BEHBEB — N pa3 MOBTOPSIOIIUXCS CTPYKTYPHBIX €IHHHLL
X[-X-]n. [peacraButenu MOIMMEPOB — MOJUITUIICH, BUHUIIBHBIC TTOJMMEPHI, Kayuyku. K ux uuciy
MO’KHO OTHECTH HEKOTOPbIE MOJIMAMU/Ibl, HAallpUMep KaIllpoH, €CIM OH ObLJI MOJIyYeH MoJIuMepH3anneit
KarpoJjlakTama.

ITpoune BMC nosydaror nonukosaeHcanueid. K 3ToMy kiaccy nmpHHAUIeKaT MOJMIIEITUHIBI
(ecu OHU MOJTyYEHBI U3 AMUHOKUCIIOT), MOJIMCAXapUAbI.

JluHeiHble MOMMMEpPHI MPEACTaBISAIOT COOOM XMMHYECKM HE CBSI3aHHbBIE OJUHOYHBIE ILIENH
MOHOMEPHBIX 3BEHBEB:

-X-X-X-X-

K HMM OTHOCATCS Kay4yK, IIEJUTI0JI03a, HAHUJIOH.

Pa3BeTBieHHbIE TOTUMEPHI BBITIIAIAT CIEIYIOIIUM 00pa3oM:

Pa3BeTBIEHHYIO CTPYKTYpY UMEET MOJUCAXAPHU]T AMUJIOTIEKTHH.

VIMeroTCs ¥ JIECTHUYHBIE TIOJIUMEPHI:

Ceryarble MONMMEPHI - 3TO TPEXMEpHBIE MOJUMEPHI, 3BEHbSI KOTOPHIX O0pa3yloT €IUHYIO
XUMHUYECKHU CBSI3aHHYIO IPOCTPAHCTBEHHYIO CETKY. B KauecTBe mpumepa ceTdaThbiX OJIMMEPOB MOKHO
IIPUBECTHU MOJIMCAXAPU] TTTUKOTEH.

B 3aBHCHMMOCTH OT 3JIEMEHTHOI'O COCTaBa LENH pPa3IM4yalOT TOMOLEIHBIE U TE€TEPOLICITHBIE
nonumepsl. [Ipumep roMonenHsIx NOJIMMEPOB — MOJIUITUIICH:!

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

[Tonumepsl, coaepkaiiue B OJHOW MAaKpOMOJIEKYJIE Pa3IMUHbIE TUIIBI MOHOMEPHBIX 3BEHBHEB
—X1 -X2- X3-, Ha3bIBAIOTCS COMOJIMMEpPaMH. PeryisipHbie 1 HEPETyJISIPHBIE COMOJUMEPHI PA3IMYAIOT
MOPSIZIKOM 4YepeZOBaHUST MOHOMEPHBIX 3BEHbEB. Tak, HAMJIIOH C €ro OJHOTUIIHBIMU 3BEHBSIMHU,
MIOCTPOCHHBIMH U3 aAUIIMHOBOM KUCIOTHI U TeKCaMEeTUJICHANAMHUHA, IPEJICTaBIISIET COO0M peryyspHbIii
cononumep. llpupoansie MOMUNENTHABI SBIAIOTCS  MOJUMEpPaAMHU Pa3IUYHBIX AMUHOKUCIOT, T.C.
HEperyJspHbIMU COIMOJIMMEpPAaMH KaK W IOJUHYKIICOTH]IbI, IOCTPOCHHbIE M3 PAa3HBIX 3BEHBHEB
MOHOHYKJIEOTH/I0B.

4. UnocTpaTUBHBINA MaTepUaJI: IPE3CHTAIUA.
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6. KonTpoJIbHbBIE BONIPOCHI:
1. Yro Ttakoe momumeps?
Knaccudukanus BMC.
Metonsl nonyuenns BMC.
KakoBbI cBOICTBa pacTBOPOB MOJIUMEPOB?
Jaiite onpenenenne BA3KOCTH?
Yto Takoe orpaHMYEHHOE U HEOTpaHUYEeHHOE HabyxaHue?
Kakumu MeTogaMu onpeaessioT MOJIEKYJISIPHYIO Maccy OJIUMEPOB?
Kak cBsi3aHO OCMOTHYECKOE AAaBJICHUE PAcTBOpa MOJMMEpa C €ro KOHLUEHTpauuend H
MOJIEKYJIIPHON MacCCOM.
9. BricanuBanue. 3acTyHEBaHUE.
10. Kakumu cBoiictBamu o0magaroT ctyaau? OTin4ue rejaei oT CTyIHH.
11. Cunepesuc.
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