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1. OPTAHM3AIIMSI CAMOCTOSITEJIbHOM PABOTHI

1.1. Opranu3anoOHHO-METOIMYECKHE JaHHBIC TUCIUILTUHBI
OO0mumii 00eM YacoB MO BUIaM CAMOCTOSITENIbHON paObOThI
(u3 maén. 5.1 PII])
Ne froar CaMOCTOSITE
Haumenosanue IIOATOTOBKA | OTOBK IIoATrOTOB
I.II WHIUBULYaIbHBL JIbHOE
TEMBI KypCOBOTO a Ka K
€ JOMAIIIHUEC HU3YUCHHUC
MPOEKTA pede 3aHATUAM
3ananus (M/13) BOIIPOCOB
(paboter) | pata/ (TTx3)
(CHUB)
3CCEe
1 2 3 4 5 6 7
ArperatHple  COCTOSIHUS
1 BEILIECTBA: CBOIICTBa _ _ 2 1 05
UaCaJIbHBIXU peaHI)HI)IX
rasoB
ATperaTHblE  COCTOSIHHSI
BEILIECTBA: cBOMCTBa
2 UICaTbHBIX M PEaTbHBIX ) B 2 1 0.5
pPacTBOpPOB
OCHOBBI TEPMOXHMHH H
3 TEPMOJINHAMHKH - - 2 1 1
XUMHUYECCKHUX HpOHeCCOB
4 XuMmuueckas KHHETHKA. ) _ 1 3 1
Katanuz. ®oToxumus
DNEeKTPONPOBOTHOCTH ) ) 2 1 05
pacTBOPOB BIEKTPOJIUTOB '
DNEKTPOXUMHUSI - - 2 1 0,5
[oBepXHOCTHEIE
7 SIBJICHHS: acopous, ) ) 2 1 1
ajresust, MOBEPXHOCTHOE
HaTsHKEHHE
JlucriepcHBIE  CHCTEMBEI.
JImopoOHBIE 3001
8 (KoymonaHbIe - - 2 1 0,5
pacTBOpBI):  CTPOEHHUE,
CBONCTBA, NIOJIyYECHUE
YcToiunBOCTh u
9 KOAryJIsids KOJUIOUIHO- - - 2 1 0,5
,HI/ICHepCHI)IX CUCTEM
JInounsHbIe 30JI1:
pacTBOpbI
10 | BBICOKOMOJEKYIAPHBIX - - 1 1 1
COCIMHECHUH. Tenn.
Crynuun
MHuKporeTeporeHHbIe
CUCTEMBI: OMYIIBCHH,
11 | asposzonn, TIEHBI, - - 2 1 -
MOPOILIKHY,  CYCIIEH3MH,
NACTEI




2 METOAUYECKHUE PEKOMEHJALINU 11O BBINTOJTHEHUIO
WHJIMBUIYAJBHBIX JIOMAIITHUX 3ATAHUI
NunuBuayanbHple  JOMAIIHWE 3a/IaHds  BBIONHSIOTCS B QopMme  (pacdeTHo-
POCKTHPOBOYHOM, pacdyeTHO-rpaduvecKoil paboThl, MpPE3CHTAIMH, KOHTPOJBHOW pabOThl U
T.IL.).
2.1 TeMbl HHAMBUAYAJIbHBIX TOMAIIHUX 3aaHUMH

1. UnnuBuayansHoe nomarnnHee 3aganue 1 (MJ13-1) ArperatHbie COCTOSIHUS BEIIECTBA: CBOMCTBA
U/iealbHbIX U peallbHbIX Ia30B..

2. UnnuBuayaneHoe nomarrnaee 3aganue 2 (M1J13-2) Arperatabie cOCTOSHUS BEIIECTBA: CBOHCTBA
U/ieabHbIX U peallbHbIX paCTBOPOB.

3. UamuBunyansHoe nomammaee 3ananue 3 (MJ13-3) OcHOBBI TEPMOXMMUU U TEPMOIHMHAMUKU
XUMHUYECKHX IPOLIECCOB..

4. UnnuBuayanbHoe nomaiisee 3ananue 4 (MJ13-4) Xumuueckas KUHETHKA.

5. HWupuBupyansHoe pomamnee 3aganue S5 (MJ3-5) DnexkTponpoBOJHOCTH pacTBOPOB
AIIEKTPOJIUTOB. DIIEKTPOXUMHUS

6. UunuBunyanbHoe nomamnHee 3amanue 6 (M/[3-6) IloBepxHOCTHBIE SIBIEHUS: aacopOIus,
ajire3usi, MOBEPXHOCTHOE HATSHKCHHE.

7. UnnuBunyansHoe nomaiunee 3ananue 7 (M3-7) Jducnepcubie cuctemsl. JlnodobHbie 3011
(KoJITOMAHBIE PACTBOPHI): CTpOEHHUE, CBOMCTBA, mosydenue. Kommouansie [TAB.

8. UnnuBuayanbHoe nomamrHee 3afganue 8 (MJ[3-8) YcToiunBOCTh M KOArynsuus KOJUIOWIHO-
JTUCTIEPCHBIX CHCTEM.

9. MHuauBuayanbHoe pgomammHee 3amanue 9 (M3-9) JlmoduneHeie 307M: pacTBOPHI
BBICOKOMOJIEKYJISIpHBIX coeauHeHui. ['enu. CtynHu.

10. UunuBuayansHoe nomarraee 3aganue 10 (M/13-10) MukporeteporeHHbIe CUCTEMBL. .

2.2 Coaep:xanue HHAMBUAYAJIbHBIX JOMALIHUX 321aHUMH

1. MuauBuayaibHoe nomamHee 3aganue 1 (MI3-1) ArperaTHblie COCTOSIHHSI BellecTBa:
CBOICTBA HAeaJbHBIX H PeaJIbHbIX ra30B.

Kpatko ykaxure, B 4yeM CXOJACTBO M pPa3IUuue MEXIY ra3000pa3HbIM, JKUAKHUM M TBEPABIM
cocrossHueM. Kakue u3 mNpuUBENEHHBIX XapaKTEpPUCTUK BEIECTBA BIUSAIOT Ha arperatHoe
cocTosiHue?

UeMm oTIMYarOTCS peajbHblE Ta3bl OT uAea’dbHbIX? KakuMu ypaBHEHHUSMH COCTOSHUS
ONMCHIBAIOTCS UCAIBHBIE U PEaIbHBIE I'a3bl?

Hcnonpe3ys BBIBOABI MOJIEKYJISIPHO-KMHETHUUECKON TEOpUU pPacCUUTAWTEe M CPABHUTE MEXIY
cO0OM CKOpPOCTH JIBUXKEHHUSI MOJIEKYJ MeTaHa ,ipornaHa u neHrana npu 20°C. Kak oHu 3aBuCST
OT MOJIEKYJISIPHON Macchl?

2. UupuBuayanbHoe nomaimnHee 3aganue 2 (M/3-2). ArperaTHble COCTOSIHMSI BellecTBa:
CBOMCTBA HeAJIbHbIX U PeajibHbIX PACTBOPOB.

IlosicHuTEe CMBICI TaKUX XapaKTEPUCTUK >KUJIKOCTH, KaK I[OBEPXHOCTHOE HATSDKEHHE, BSI3KOCThH
JTaBJIeHNE HACBIIIEHHOTO Tapa.

Kakue pactBopel HaspBaloTcs U30TOHMUYECKUMH ? ['unmeproHnuyeckumu? [MIOTOHHUUECKUMU?
PaccunraiiTe MpOICHTHYIO KOHIIGHTPAIMIO PAaCTBOpa TJIIOKO3bI, U30TOHUYHOTO ¢ KpoBbio (P=7,3 arm,
p=1), t=36,6°C.

3amoHUTE MPOITYCKU B TAOJIHIIE B COOTBETCTBHUH C BAIlIUM 33/IaHUEM; KOHIICHTPAIUS PAaCTBOPOB
KMCJIOTBI B COJIM OJMHAKOBA:

| Ne | BydepHas cmech | Kon-Bo kucnotsl, 1| Kon-Bo comu, mn | pH




3a/1a9mn
CH3COOH, CH3COONa |1 ? 4,75
CH3COOH, CH3COONa 8 5.3
H>CO3, Na,CO3 5 4
CH3COOH, CH3COONa |9 ? 3,8

3. HummBuayanbHoe aomamHee 3aganue 3 (U/I3-3) OcHOBBI TepMOXUMHH U
TEePMOJAMHAMMKH XUMHU4YECKUX MPOLECCOB..

Ne

BapHaHTa

1 C+H0=CO+H:

2 Ca(OH)2(x) = CaO¢r) + H2Opx)

3 CH3COOHx) + 202=2C0O2 + 2H20

4 Ag20¢) + 2HCl) = 2AgCl() + H20x)
5 CH3Cl) + H200x) = CH30Hx) + HCl
6 CaOg) + H200x) = Ca(OH)2(x)

7 CaOqy + 2HCl) = CaCl2 + H2Ox)

8 3Ham) + Nary = 2NH3()

9 3C2H2¢) = CeHex)

10 2S02(r) + O2¢) = 2S03(y)

Jis peakuuii ¢ MOMOIIBbIO TAONUI[ CTAHJAPTHBIX TEPMOAWHAMHUYECKUX (DYHKIMHA ONpeneiauTh
IIPU CTAaHAAPTHBIX YCIOBHSX: TEIUIOBOH 3(PeKT, U3MEHEHHE SHTPONHH, U3MEHEHHE CBOOOIHOMN
SHEPIUU JBYMsI CIIOCOOaMH M cJenaTh BBIBOJ O BO3MOXHOCTH MpPOTEKaHHUsS pEaKIUd B
CTaH/IAapPTHBIX YCIOBUSX.

4. AupuBuayajanHoe nomamuee 3aganue 4 (M3-4) Xumnyeckasi KHHETHKA.

Ne T C Co t ITpouecc
1 138 cex 0,5 100 cex CHs3NH; = HCN + 2H,
2 44 cex 1 1 MHH PaanoaxTuBHBIN pacnaa U30TONOB
3 8,7'1075 0,2 1 gac 2N205 = 2N204 + O3
4 6,63-10° 0,01 10 muH 2F,0=2F+ O,
103

5 1,410 0,01 1 MuH Panemusarus

CeK




103 -
6 1,38-10 9 20 v N,O=N,+ 0O
CEK
7 138 cex 1 300 cex | CHaNHz = HCN + 2H;
8 154 nus 10 1 ron PaanoakTuBHBIN pacnaa U30TONOB
9 45 gac 100 30 yac PaanoaxTrBHBIN pacnian U30TOINOB
10 37 et 1 100 ger | PanMoakTHBHBIA pacmaj H30TOIMOB

Kakue peakuuu sBISIOTCS peakuusMu TmepBoro mnopsnka? Kakum ypaBHeHHWEM OHaA
onuceiBaercsi? Haiiaure kommuecTBo BemectBa C, ocTaBlieecs HEPa3JIOXKUBLUIMMCS IOCIIE
MCTEYEHUS] BpPEMEHH t , MCXO0/1 U3 JaHHBIX O MEPUOJIE MOTypaciaga T U HAaYaJIbHOI'O KOJINYECTBA
Co BemecTBa (BCe MPOIECCHI OMUCHIBAIOTCS YPAaBHEHUSIMHU PEAKIUI TIEPBOTO MOPSIIKA)

Uro Takoe »Heprus axkTuBauuM peakuuu?  OLEHUTE HHEPrur0 aKTUBAIMM HEKOTOPOH
XUMHYCCKOW pPEaKIMh, €CJAM W3BECTHBI 3HAYCHHMs KOHCTAHT CcKopocteii K mpu  AByX
temneparypax T.

T1=773 K T2=973K x1=0,073 x2=2,15

T1=550K T,=570K K1 = 552 k2 = 1235
T1=283K T2=303 K k1 = 0,00160 k2 =0,00776
T1=310K T2=420K k1 =0,8 k2 =4.0

5. MuauBuayajibHoe noMamnee 3axanme 5 (UJI3-5) DiieKTponmpoBOIHOCTH PacTBOPOB
3JIEKTPOJIUTOB. JJIEKTPOXUMHS

KakuMm MeTO/IOM 3JIEKTPOIPOBOJHOCTH OINPEACISIOT KOHCTAaHTY M CTEMEHb JUCCOLMAIMU CIadbix
ANIEKTPOIMTOB? BhIYKCINTE CTENEHb M KOHCTAHTY JMCCOLUAIIMY dJICKTPOIUTA 110 TAHHBIM TaOIHIIbI

Kak cBsi3aHa ynenbHas SIEKTPOMPOBOJHOCTh € JKBUBAJICHTHOW 3JIEKTPONPOBOAHOCTHIO? UYTo Takoe
ko3 duimeHt snexrporpoBogHocTr? HalTi BennunHy Ko3QQHIMEHTa 3JIEKTPOIPOBOJHOCTH CHIBLHOTO
AIIEKTPOJIUTA WK CTENICHH JUCCOIHAIINH CIa00T0 AIEKTPOIUTA MO JaHHBIM Ta0muIis! (t=25°C)

JKBHUBaJCHTHAS
Konnentparus
Ne ONEeKTPOIUT 3 3IEKTPONPOBOJHOCTE,
ANEKTPOIINTA, KMOJIB/M 5 )
OM-M*“- KMOJTb

1 CH3;COOH 0,1 0,46
2 HCOOH 2,0 0,355
3 CHCI,COOH 1,32 6,558
) NH,OH 0,01 0,96
5 CH3;COOH 0,01 1,43

V nenpHas

Kounuentpanus
DNEKTPOIHT 3JIEKTPOIPOBOTHOCT,
HNIEKTPOJINTA, MOJIB/JT 1
OM-M

6 NH;OH 0,1 3,32.102
7 CH3;COOH 0,5 3,25-102
8 KCI 0,1 1,28
9 CuCl, 1 11,4
10 CuSOq 0,5 3,20

6. UnpuBuayaabHoe fomainHee 3aganue 6 (M13-6) [loBepxHOCTHBIE sIBJIeHHSI: a/ICOPOLUs,
aare3us, NOBEPXHOCTHOE HATHKEHHeE.

CpaBHHUTE SHEPreTUUECKOE COCTOSHIE MOJIEKYJI IOBEPXHOCTHOTO U BHYTPEHHHUX CIIOEB BELIECTBA.

Yto Takoe MOBEPXHOCTHOE HaTsDKeHHe? Kak ero onpenenstor?

Uro takoe agcopbrums? Kakue BUbI acopOIIMU BaM H3BECTHBI?

Kakwue paxTopbl BIUSIOT Ha CBOOOJHYIO SHEPTHIO TOBEPXHOCTH?



OrnummuTe aacopOInio Ha KUAKOM oBepxHOCTH. KakuMm ypaBHEHHEM OHA OIHACHIBASTCS?

IIpumennm mu npuanui Jle [llaTenbe k sBieHmsIM agcopOrn?

Kak BiusieT yBenuueHre TeMIepaTyphl Ha BEIMYUHY aIcopOImm?

Kakue Bumpl amcopOrum HaOMOMAIOTCS B MouBax? PaccuuTaiiTe KONMYECTBO YKCYCHOM KHCIIOTHI,

ancopoupoBanHoe 100 T TMOYBBI W3 pacTBOpa KOHIICHTPAIIUU

10 mMMoms/T , ecnm B ypaBHEHUH

Opetimuxa K=9,5; a 1/n=0,22.
Yro takoe cmaunBanue? Kakre MoBepXHOCTH HA3bIBAIOTCSA THAPODMIBHBIMU U THAPO(GOOHBIMHU?

7. UuauBuayanabHoe nomamuee 3aganue 7 (M/3-7) ducnepcubie cucremsl. JInogoousbie
30014 (KOJJIOMIHBIE PACTBOPHI): CTPOEHME, CBOMCTBA, moayueHue. Kosutonanbie ITAB.
Ykaxure BCIIECTBA, KOTOPLIC MOTYT CJIY’KUTbH CTa6I/IJ'II/I3aTOpaMI/I JJ1d YKa3aHHBIX B Ta6n1/1ue KOJIJIOUJHBIX

CHCTEM, MTOJYUYCHHBIX B pe3ysibTare 00OMeHHOoU peakiyu. [IpuBeaute BeposiTHbIE GOPMYITBI MULIEILIL.

No Hucnepchas cpena JucnepcHas daza
1 Bonma Aqgl

2 Bona AgClI

3 Bona Fe(OH)3
4 Bonma H>SiO3
5 Bona BaSO4

6 Bona Sh2S3

7 Bona AgS

8 Bona Cus

9 Bonma CU3(PO4)2
10 Bona As;Ss

8. UnamBuayanbHoe aomamHee 3axanue 8 (M/I3-8) VYcroiiuuBocTth M KoaryJsinusi
KOJUIOWTHO-IMCIIEPCHBIX CHCTEM.

IMpeacraseTe crpoerue Mutieutsl 305 Fe(OH)s moayuennoro ruaponnsom FeCls , ykasars 3Hak 3apsiia
HOHa-KoaryJsiTopa. Paccuurath nmopor koaryirsinuu, €CJIW Ha 10 M1 307149 Tpe6OBaJ'IOCL YKa3aHHOC B

Ta6n1/1ue KOJMYCCTBO JJICKTPOJIMUTA.

KonugecTBa pactBopa,
No DIEKTPOIUT Konuentpanus TpeOyromerocs s
ANIEKTPOJIUTA
KOAryJsiiuu
1 Al>(SO4) 0,01 n 6,25 M
2 NaCl 1u 1,05 M
3 Na,SO4 1n 6,2 M1
4 AICl;3 0,011 1,05 mn
5 Ks[Fe(CN)g] 0.001 u 3,7 M

Paccunraiite nonreepxnaaercs au npaswio [lynene-I"apau.

Ne

6 | [Toporu Koarymsuuu JUis TOJOXKHUTENbHO 3apskeHHoro 3oy paBHbl: C(KCI)=180 mmomb/m,
C(K2S0.)=3 momas/n, C(CaCly)=175 mmomns/m, C(NasP04)=0,25 Mmos/1.

7 | loporu koarymsimuu st uceaemxyemoro 3ois pasabl C(KCI)=187 mmoms/in, C(K2S04)=185 Moms/1,
C(CaCl2)=2,9 mmous/n1 OnipeenuTe 3apsi1 YaCTUIIBI 30151,

8 | Chopmynupyiite mnpaBWiio, OTpaKkalollee BIUSHUE JJIEKTPOIMTOB HA TIPOIECC KOArylsiuu.
VkaknTe, Kakoil U3 3IIEKTPOIUTOB 0bmanaeT Oonbiieii koaryaupytoriei crmoi-NaCl umm NaSO4 —
st 30111, osryuernoro cauBanueM 0,01 v pactBopa AgNOs 1 0,001 H pactBopa NaCl.

9 | Onumure OCOOCHHOCTH KOAryJsiiMU KOJUIOMAOB CMEChIO 3MEKTposnToB. OT Kakux (akTopos
3aBHICHT aHTATOHHM3M W CHHEPTH3M KOAryJIHPYIOIIEro JeHCTBUs?

10 | IToporu xoarymsmuu mis ucciexyemoro 305 paBHel: C(NaNO3)=300 mmons/m, C(NaxS04)=295

mmoie/11, C(MgCl2)=25 mmons/n C(AICI3)=0,5 Mmmoms/m.OnpemennTe 3apsii YaCTHITB! 30J15.

9. UnauBuayanbHoe aomamHee 3aganue 9 (UIA3-9) JinmoduiabHble 30/M: PacTBOPHI
BbICOKOMOJIEKYJISIPHbIX coefuHennid. ['etu. Ctyann.




Uro Takoe H303IeKTpUIecKoe coctossaue? YTo Takoe n3odnekTprueckas Touka oenka? Onpenenure 3HaK
3apsijia 4acTHIl OeKa B PaCTBOpax ¢ YKa3aHHBIMU 3HaYeHUsiME pH.

No Berox H3OBJ‘I€KT]%I;IE§ZK&H TOYKa pH pacTsopa
1 aNnbOyMUH 48 7,0
2 aNbOYMUH 4.8 45
3 Kenatun 47 3
4 Kenarun 47 5
5 Kazeun 4.6 4
6 I'muaavd MImeHunsI 9,8 7
7 I'muaavd MIeHunbI 9,8 10,5
8 rI00yJIMH 5,4 6
9 rIo0yMH 54 3
10 Kazeun 46 5

10. UaauBuayananHoe gomainee 3aaanue 10 (M3-10) MukporereporeHHblie CCTEMBI.
[IpuBenuTe KmaccupuKaMiO MHUKPOTETEPOreHHBIX cucTeM. OnumuTe 0COOEHHOCTH (WHU3HUKO-

XHUMHUYECKHUX CBONCTB MUKPOT'€TCPOTr€HHBIX CUCTEM B COOTBETCTBUN C 3aJaHUEM U3 Ta6J'II/ILILI.

I1ensr

Anspo3onu

Cycnensun

OMyJIbCUU

ITacThI

oluo|lslw N k|Z

ITopomku

2.3 Tlops10K BBITIOJTHEHUSI 32IaHU I
[Ipu moaroToBKE TEM MHAMBHUAYAIBHBIX JOMAITHUX 33/IaHUM 10 pazaenam GU3NYECKON U

KOJJIOUJHOM XUMHMM HEOOXOAMMO AaKIIEHTUpOBaTh BHHMMaHHE Ha: 1) IpUMEHEHHE 3aKOHOB
TEPMOJUHAMHUKN M TEPMOXMMHH IpPHU pacueTe TEeIIOBOro 3(pQeKkra, U3MEHEHUs SHTPONHUHU U
sHepruu ['nd60ca B TUMMYHBIX PEAKIUIX; 2) UCIOJIb30BAHNE KNHETUYECKUX YPAaBHEHUU TIPU

pacuere BpEeMEHHM M KOHLEHTpAIlMM BEIIECTBA; 3) METoJaX MW3MEpPEeHHs YIEeIbHOH WU
HKBUBAJIEHTHOH 3JIEKTPUYECKOIl MpoBoANMOCTH; 4) pacuere 3ekTpoaHoro norenimana u 9/1C ¢
nmoMoInbio ypaBHeHUs HepHcTa; 5) onpenenenne KOHIIEHTPAIMI pacTBOPOB M BennuuHbl pH; 6)
3HaHHE MOBEPXHOCTHBIX SIBICHUM; 7) CBOICTBA AMCIIEPCHBIX CUCTEM; 8) MPUMEHEHHE MpaBuUIIa
Mynsun-I'apan; 9) cpoiictBa pactBopoB BMB; 10) kiaccupukaiuo MHUKpPOTETEpOre€HHBIX

CHUCTEM.

2.4 TlpuMep BBINOJIHEHUSI 3a1aHUsI
1. UuauBuayansHoe aomamnee 3aganne 1 (M/13-1) ArperarHbie cOCTOSIHHSI BellecTBa:
CBOMCTBA HAEAJbHbIX U PeaibHbIX I'a30B.

Tlosépxnocmuoe HamsdCéHUe — TePMOJMHAMUYCCKAs XaPAKTEPUCTHKA IMOBEPXHOCTU
paszmena JBYX HaXOISIIMXCS B paBHOBECHHM (a3, ompenensemMas padoTol 00paTUMOro
M30TEPMOKUHETUIECKOTO 00pa3oBaHUsl EAMHUIIBI TUIOMIAJAM JTOW TMOBEPXHOCTH pasleia Mpu
YCJIOBHH, YTO TEMIEpaTypa, 00bEM CHCTEMBI U XHMHYECKHE MOTEHIHAIbl BCEX KOMIIOHEHTOB B
o0eunx (azax OCTAIOTCS MOCTOSTHHBIMHU.
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http://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%BF%D0%BE%D1%82%D0%B5%D0%BD%D1%86%D0%B8%D0%B0%D0%BB

[ToBepXxHOCTHOE HATSIKEHUE WUMEET JBOWHOW (DU3NYECKUN CMBICT — JHEPreTHYCCKUN
(TepMOAMHAMUYECKUN) U CHIIOBOM (MEXaHUYECKU). DHEpPreTUdeckoe (TepMOAMHAMUYECKOE)
oIpeieIeHne: IOBEPXHOCTHOE HATSHKEHUE — 3TO yJleNlbHas padoTa yBEJIMYEHUs [TOBEPXHOCTU
npu €€ pacTsHKEHUM IPU YCIOBUM IOCTOSIHCTBA TemiiepaTypbl. CuiloBoe (MEXaHHMYECKOE)
Olpe/ie/IeHNe: TMOBEPXHOCTHOE HATSIKEHHE — 3TO CHja, JEWCTBYyIOLas HAa €AWHULYY JIMHBI
JIMHUM, KOTOpasi OTPAHUYUBAET IOBEPXHOCTb JKUJKOCTH.

Cuna 1nOBEpXHOCTHOIO HATSDKEHHMsl HaIpaBlIeHa IO KacaTeJbHOW K IIOBEPXHOCTH
KUAKOCTH, NEPHEHIUKYJISIPHO K YYacTKy KOHTypa, Ha KOTOpPbIi OHa JEHCTBYeT U
IPONOPLMOHATIBHA JUIMHE 3TOro y4acTtka. Koa(p@QHUIMEHT NponopuUOHAIBHOCTH — CHIIA,
NPUXOSIIASACS HAa €IUHUILY JUTMHBI KOHTYpa — Ha3bIBaeTCsl KOA(PPHUIIMEHTOM MOBEPXHOCTHOTO
HaTspkeHus. OH u3MepsieTcsl B HbIOTOHax Ha MeTp. Ho Gonee mpaBuUiIbHO AaTh onpeneneHue
IIOBEPXHOCTHOMY HAaTsDKEHMIO, Kak 3Hepruu (/[x) Ha pa3pelB eIuHUIBI ITOBepxHOCTU (M?). B
9TOM Clly4yae MOSIBJIAETCS ICHBIA (PU3NYECKUN CMBICI TOHATHUS TOBEPXHOCTHOI'O HATSKECHHUS.

[ToBepXHOCTHOE HATSHKEHHE MOXKET OBITh Ha TPAHUIIE ra3000pasHbIX, KUIKHX U TBEPABIX
Tes1. OOBIYHO MMeeTCsl B BUly [TOBEPXHOCTHOE HATSKEHHE JKUJKUX Tell Ha TPAHULE «OKUIKOCTb
— ra3». B ciyuyae Xuakoil NMOBEPXHOCTH paszzefia IMOBEPXHOCTHOE HATSHKEHHE IPaBOMEPHO
TaKXe pacCcMaTpUBaTh KakK CHIIy, JEHCTBYIOIIYIO Ha €JUHUILY JJIMHBI KOHTYPa IOBEPXHOCTH U
CTPEMSIIYIOCS] COKPATUTh MMOBEPXHOCTH 0 MUHUMYMa IIPY 33JaHHBIX 00bEMax ¢as.

Bsiskocms (BHYTpeHHEe TPEHHE) — OJJHO W3 ABJICHUI MEpeHOca, CBOMCTBO TEKYUYHX TE
(;xumKkocTeii ¥ ra3oB) OKa3bIBaTh COMPOTUBIICHHE MEPEMEIICHUIO OJHON UX YaCTH OTHOCHTEIBHO
Ipyroii. B pesynbTare MpoMCXOAUT paccesiHUE B BHUJE TeIUla paboThl, 3aTpayMBaeMOi Ha 3TO
nepeMeleHHe.

MexaHu3M BHYTPEHHErO TPEHUS B JKUJKOCTAX M ra3axX 3aKiIioyaercs B TOM, 4YTO
XAOTUYECKU JBUXKYLIMECS MOJIEKYJbl NEPEHOCAT HMIYJIbC W3 OJHOTO CJIOS B APYroil, 4ro
IPUBOJUT K BBIPABHUBAHUIO CKOPOCTEM — 3TO ONMUCBHIBAECTCS BBEACHMEM CHJIBI TPEHUS.
BszkocTe TBEpABIX Ten o0afaeT psAaOM CHenUPHUUECKUX OCOOEHHOCTEH M paccMaTpUBaeTCs
0OBIYHO OT/ENBHO.

PaznuyaroT nMHAMUYECKYI0 BS3KOCTh (€OMHHMIBI u3MepeHus: myas3, 0,1[1a'c) wu
KHHEMAaTUYEeCKYI0 BS3KOCTh (€IUHMIIBI M3MEPEHUS: CTOKC, M?/C, BHECUCTEMHas eIMHUIa —
rpagyc Onrnepa). Kunemarnueckass BSA3KOCTb MOXKET OBITh I[OJIyd€HAa KaK OTHOILEHHUE
JUHAMUYECKON BS3KOCTM K IUIOTHOCTH BEIECTBA M CBOUM IIPOUCXOXJIEHUEM 00s3aHa
KJIACCUYECKUM METOJaM H3MEpPEHUs! BSI3KOCTH, TAKUM KaK HM3MEpPEHUE BPEMEHH BBITEKaHUS
3aJJaHHOT0 00bEMa uepe3 KaauOpOBaHHOE OTBEPCTHUE MO/ ACHCTBUEM CUIIBI TSKECTH.

[lepexon BemiecTBa M3 JKUJIKOTO COCTOSIHHUS B CTEKJIOO0pa3HOE OOBIYHO CBS3BIBAIOT C
JOCTHXKeHHeM BaskocTu nopsaka 10M-10'2 ITa-c. TIpuGop 11 U3MepeHns BA3KOCTH HA3HIBAETCS
BUCKO3HUMETPOM.

Hacvlugennotit nap — 510 nap, HAXOMSIIUICS B TEPMOAMHAMHYECKOM PABHOBECHH C
KHUJIKOCTBIO UJIA TBEPJIBIM TEJIOM TOTO YKE COCTaBa.

JlaBiieHne HACBIIEHHOIO IIapa CBSA3aHO ONPENENEHHOM Ui JTAHHOTO BELIECTBa
3aBHCHUMOCTBIO OT Temmeparypbl. Korna BHEIIHEe JaBlieHWE TMaJaeT HIKE JIaBlIEHUs
HACBIIIIEHHOT0 Tapa, MPOUCXOAUT KureHne (KUJAKOCTH) WIIM Bo3roHKa (TBEPAOro Teja); KOrjaa OHO
BBILI€ — HAIMPOTHUB, KOHACHCAINS UJIN ecyOnumMartus.

Ecin cocyn ¢ KMAKOCTBIO IUIOTHO 3aKpbITh, TO CHadaja KOJMYECTBO IKUIKOCTH
YMEHBILIUTCS, a 3aTeM OYJeT 0cTaBaThCs MOCTOSIHHBIM. [Ipy Hem3MeHHOi TemnepaType cucrema
KHUJIKOCTh - TIap MPHJIET B COCTOSHUE TEIJIOBOTO PaBHOBECHS U OyIeT HaXOJUThCA B HEM CKOJIb
yroaHo ao0iaro. OZHOBPEMEHHO C MPOLIECCOM HCIAapeHUs MPOUCXOJUT M KOHJAEHcalus, ola
Ipolecca B CpeAHEM KOMIIEHCUPYIOT APYT ApYyTa.

B nepBblii MOMEHT, Iocj€ TOro Kak *HJIKOCTb HAJIBIOT B COCYA M 3aKpOIOT €ro,
KHUJIKOCTh OyAeT HCIapsTbCs M IUIOTHOCTh Tapa Haja Heill Oyxaer yBenmuuuBarbes. OHAKO
OJTHOBPEMEHHO € ATUM OYAET pacTH M YMCIO MOJEKYJ, BO3BPALIAIOIIUXCS B XKHIKOCTb. Yem
OoJsble TUIOTHOCTh Tapa, TeM OOJbIIIee YHCIO €ro0 MOJIEKYJ BO3BPALIAeTCs B KHIKOCTh. B
pe3yibTaTe B 3aKPBITOM COCYJE€ MPH MOCTOSHHOM TeMIIEpaType YCTaHOBHUTCS OUHAMUUECKOE
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http://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%B7
http://ru.wikipedia.org/wiki/%D0%96%D0%B8%D0%B4%D0%BA%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%96%D0%B8%D0%B4%D0%BA%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%B7
http://ru.wikipedia.org/wiki/%D0%9F%D1%83%D0%B0%D0%B7
http://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%BE%D0%BA%D1%81_(%D0%B5%D0%B4%D0%B8%D0%BD%D0%B8%D1%86%D0%B0_%D0%BA%D0%B8%D0%BD%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B9_%D0%B2%D1%8F%D0%B7%D0%BA%D0%BE%D1%81%D1%82%D0%B8)
http://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%B4%D1%83%D1%81_%D0%AD%D0%BD%D0%B3%D0%BB%D0%B5%D1%80%D0%B0
http://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%81%D0%BA%D0%BE%D0%B7%D0%B8%D0%BC%D0%B5%D1%82%D1%80
http://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D0%BC%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D1%80%D0%B0%D0%B2%D0%BD%D0%BE%D0%B2%D0%B5%D1%81%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%96%D0%B8%D0%B4%D0%BA%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%A2%D0%B2%D1%91%D1%80%D0%B4%D0%BE%D0%B5_%D1%82%D0%B5%D0%BB%D0%BE
http://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%81%D0%BE%D1%81%D1%82%D0%B0%D0%B2
http://ru.wikipedia.org/wiki/%D0%94%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0
http://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D0%BF%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B7%D0%B3%D0%BE%D0%BD%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%B4%D0%B5%D0%BD%D1%81%D0%B0%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%94%D0%B5%D1%81%D1%83%D0%B1%D0%BB%D0%B8%D0%BC%D0%B0%D1%86%D0%B8%D1%8F

(MOABMXHOE) pasHo8ecue MEXAY KUAKOCTbIO M MapoM, T. €. YHUCIO MOJEKYJ, MOKUAAIOIINX
MOBEPXHOCTh KHUJIKOCTH 32 HEKOTOPBII MPOMEXYTOK BpEMEHH, OyIET paBHO B CPEIHEM YHUCIY
MOJIEKYJI Tapa, BO3BPATUBIIMXCS 3a TO K€ BpeMs B JKUIAKOCTb. JlJis BOABI MpU KOMHATHOM
TeMIIepaType TO 4UCIIO IPUOIN3UTENLHO paBHO 10?2 Mosekyn 3a Bpems, paBHoe 1 ¢ (Ha 1 cm?
wiomaad mnoBepxHoctu). Ilap, Haxoasmuiics B AMHAMUYECKOM pPAaBHOBECHU CO CBOEH
KUJKOCTHIO, Ha3bIBAIOT HACBIILIEHHBIM [apOM. JTO OINpEAEICHUE MOJYEPKUBAET, YTO B JAaHHOM
o0bemMe MpH JaHHOM TeMIepaType HEe MOXET HaxOOuThCs Ooibplnee KoinyecTBO mapa. Ecmu
BO3/JyX M3 COCYJa C JKUIKOCTBbIO MPEABAPUTEIBHO OTKAaYaH, TO HaJ MOBEPXHOCTBIO >KUJIKOCTH
Oyner HaXOJUTHCS TOJIBKO ee HACBILIEHHBIN nap.

/lagnenue nacviugennozo napa. Uto OyAeT NPOUCXOIUTh C HACBHIILIEHHBIM IapOM, €CIU
YMEHbBIIUTh 3aHUMaeMbli UM o00bem? Hampumep, ecnu cxumaTh mHap, HAXOIALIMICS B
paBHOBECHMM C JKUAKOCTbIO B LWIMHJIPE [0 IOPIIHEM, MOJAEpPKHUBas TEMIEPATYPY
COJICP’KUMOTO IMJIMH/PA TOCTOSHHOM.

IIpu cxxaTuu mapa paBHOBeCHE HA4HET Hapymarbes. IIOTHOCT mapa B IEpBbIii MOMEHT
HEMHOTO YBETTMYMTCSA, U U3 Ta3a B KHUAKOCTh HAYHET MEePEXOIUTh OOIbIlIee YHCIO MOJIEKYI, YeM
U3 JKUJIKOCTH B Ta3. Beap uMcio Moiekysd, NOKUAAIOIIMX KUJIKOCTh B €IUHUILY BPEMEHH,
3aBHCHUT TOJILKO OT TEMIEPATYyphl, U CKATHUE Mapa 3TO YUCIIo He MeHseT. [Iporece npomomxkaercs
JI0 TeX TOp, NIOKAa BHOBb HE YCTAHOBUTCS JIMHAMUYECKOE PAaBHOBECHE U IUIOTHOCThH Iapa, a
3HAYUT, U KOHIICHTPAIUS €ro MOJIEKYJI HEe MPUMYT MPEKHUX CBOMX 3HadeHuil. CienoBaTeNnbHO,
KOHYEeHMpayusi MOJNEKYJl HACLIWEHHO20 napa npu NOCMOAHHOU meMnepamype He 3deUucum om
e2o obvema.
Tak Kak JaBjCHHE MPOMOPIHUOHAIBHO KOHIEHTparuu Mojekyia (P=nkT), To wu3 3TOro
OTIpe/ieNieHus] CIIeyeT, YTO JaBJICHHE HACBHIIIEHHOTO Iapa HE 3aBHCHT OT 3aHHMMAaEeMOIo UM
oOvema. JlaBieHue napa, pu KOTOPOM KUAKOCTb HAXOAUTCS B PAaBHOBECHM CO CBOMM IapoM,
Ha3bIBAIOT JABJICHUEM HACBILICHHOIO Iapa.

[Ipu cxaTuy HACBHIIEHHOTO Mapa Bce OoJblIas 4acTh €ro MEPEeXOAUT B KHUJIKOE COCTOSHHUE.
KunkocTh AaHHONW Macchl 3aHMMAaeT MEHbUIMI 00beM, ueM map ToH ke Macchl. B pesyibrare
o0beM napa npu HEU3MEHHOU ero IUIOTHOCTHU YMEHbILIAETCSl.
OTtmeruMm emie OAMH BaHBIH (pakT. O4eBHIHO, Ta3oBble 3aKOHBI JUISl HACBHIIIEHHOIO Mapa
HEeCHpaBeUIMBHI (IIpH JI000M 00beMe MpHU MOCTOSHHOM TemrepaType JaBI€HHE HACHIIIEHHOTO
napa OJMHaKoBO). B TO ke BpeMs COCTOSHHE HACHILIEHHOIO [apa JOCTaTOYHO TOYHO
ONUCHIBAEeTCS ypaBHeHHEM Menaeneesa - Kitanelipona.

2. UnauBuayanbHoe nomamuee 3aaanue 2 (U3-2) ArperaTHble COCTOSIHMS BellleCcTBa:
CBOMCTBA HACAJIBbHBIX U PeajlbHbIX PACTBOPOB.
3anoJiHNTE NPONYCKHU B TA0JMIIE B COOTBETCTBUM € BAIIIMM 3aJaHUEM; KOHIEHTPAIlUs
PAacCTBOPOB KHCJIOTHI ¥ COJIM OAMHAKOBA:

No Bydepnas cmech Kon-Bo xucnotsl, mn | Kon-Bo conu, mn | pH
3a/1auun

A CH3COOH, CH3COONa |1 ? 4,75
JlaHo: Pemenue:

V(CH3COOH) = 1[[lycTs KOHIEHTpAIUA KUCIOTH U coju paBHa 0,01 MO/, 3HAYHT
ML, 1 KonuecTBo BemiecTB paBHbI 0,01momnb/1°0,0011 = 0,00001 Mo,
pH=4,75 Barmmrem dopmynsr: pH=-lg C(H"); C(H")=10""

V(CH3COON&) - 7 C(H+)'C(CH3COONa)=K;mcc KHCHQTH'C(CHSCOOH);

C(CHsCOON&): K;[]/[cc, KHCJ‘[()TH'C(CH3COOH)/ C(H+),
C(CH3COON&): K;[ncc, KHCHOTH'C(CH3COOH)/ lo_pH ,
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Vpacrs(CH3COONa)=v(CH3COOH)/(K muce xucrom C(CH3COOH)/10°
PHYy ==0,00001 momb/(1,75-10°-0,01/1047°) =

=0,00101601 =1,02 M.

OtBert: x0J1-Bo coi V=1,02 m.

3. HWuauBuayanbHoe aomamdee 3ananme 3 (M/3-3) OcHOBBI TepMOXMMHM U
TePMOAUHAMHMKH XMMHYECKHX NPOLECCOB.
C nomoub10 Ta0IMI CTAHAAPTHBIX TEPMOAMHAMMYECKHUX (PyHKIMH (IPHUI0KeHNH)
onpeeUTh NPH CTAHJAPTHBIX YCJI0BHAX:
1)TennioBoii 3pext; 2)U3MeHeHHe FJHTPONMHU; 3)M3MeHeHHe CBOOOAHON IHEPIruu
(2-ms1 cnocob6amu) U caesIaTh BHIBOJ 0 BO3MOKHOCTH MPOTEKAHHS PEAKIIMA B CTAHIAPTHBIX
yCJI10BHSAX:

Hosi peakmmu: Ag20 + 2HClx= 2AgCl + H20

AHP05(AgCl) = -126,8 x[x/Monb; AH 298(H20) = -285,84 x I/Moub;
AHC05(AQ20) = -30,56 xJx/mob; AH%0s(HCI) = -167,5 kJ[/MOb.
S%gs(AgCI) = 96,07 Tx/monb-K; S%08(H20) = 69,96 JIx/Monn K
S%08(Ag20) = 121,7Ix/Monb-K; SP28(HCI) = 55,2 x/MonsK;
AGP95(AgCI) = -109, 7x Ix/Mmomb; AG%98(H20) = -237,57x Ix/MOTH
AGP95(Ag20) = -10,82kIx/Mo1b; AG 298(HCI) = -131,2 x/I/MOIIb.

Ag20+2HCI,=2AgCl+H20x
1) Pacuer TerioBoro 3¢ gexra peakuuu mno 3akoHy I'ecca:

=1, 0 = 0
AHO =3 nAH, 00" — Xinrss nAH;oq

P ooV D eIy UL uEX.SENfeCmE
AHOX,p: (2-AH%g5(AgCI) + AH%g5(H20)) — (AH%95(Ag20)+ 2- AH%08(HCI)) =
=(2-(-126,8)+(-285,84)) - ((-30,56) +2-(-167,5)) = - 173,88k /]x/MoJ1b;
2) PacueT M3MEHEHHUS DHTPOIIMU PEAKIIUM:

0_wri=1n 0 _ wi=in 0_
ASx.p —Z Hpmjv-l-ymlpmwuunsz 98 ucx.gelyecma n SE 98 -

(2-:S%08(AgCI) + S%g5(H20)) — (S%08(Ag20) + 2-SPs(HCI)) = ((2:96,07)+(69,96))- ((121,7)
+2+(55,2)) = 30 Ix/monb-K = 0,03 xIx/mMonb K.
3) Pacuer nzmenenus ceo0oaHoM sueprun ['modoca:

=1, 0 = 0
AGY =2 o NAG98 — Dyerns nAGygq

}zpoca}'?«'m.pquuu UcxX.gejecms
AG% p~(2-AG%95(AgCI) + AG%295(H20)) — (AG%208(Ag20) + 2-: AG 208(HCI)) =
= (2-(-109,7)+(-237,57)) — ((-10,82)+2-(-131,2)) =- 182,8 xJ/Ix/mMonb < 0 — B CTaHZAPTHBIX
YCJIOBUSX TPOTEKaHNUE TAHHOW XUMHUYECKON PeaKIMi BO3MOXKHO.

4. UnpuBuayanabHoe nomainHee 3aaanue 4 (U3-4) Xumnuyeckasi KHHETHKA.
Yro Takoe IHEPrusi AKTUBALUH peakunu? OUEeHUTh IHePrui0 aAKTHBALMU HEKOTOPOM
XHMHYECKOH PeaKLiu, eCIi H3BECTHBI 3HAYCHHUS KOHCTAHT
ckopocreii (k) npu AByx Temmneparypax (T).

No 3amaun

VcroBre 3a1aun T% K
310 0,8
420 4.0

DHeprus akTUBALUM - B XUMUM U OMOJOTUU — MHUHHUMAJIbHOE KOJIMYECTBO JHEPTUH,
KOTOpO€ TpeOyeTcsi COOOIUTh CUCTeME (B XUMHUH BBIPAXKAETCS B DKOYJISAX HA MOJIB), YTOOBI
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http://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%94%D0%B6%D0%BE%D1%83%D0%BB%D1%8C
http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BB%D1%8C

npom3onuia peakius. TepmuH BBea¢H Cpante ABrycrom AppenumycoM B 1889r. Tummunoe
0003Ha4YeHNE SHEPTUU peakunu = Eq

Hano: Pemenne:

T1=310K R, 40

K1=0,8 R- In'?'Tl T, 8,314/ ! moaw -« -In 018 -420-310

T2=420K E, = i = ! =15,83k/orc | monw
K,=4,0 T,-T, (420-310)K

E.="?

5. UnpuBuayanbHoe aomamHee 3aganue 5 (MA3-5) DiekTponpoBOIHOCTH PacTBOPOB
3JIEKTPOJIUTOB. DJICKTPOXHUMHS.

Kak meTogom JICKTPONPOBOAHOCTH ONIPEACTAIOT KOHCTAHTY M CTCNNCHDb JUCCOMUAIINH
cJI1a0bIX 3.]IeKTp0JII/ITOB? BoluuciuTe cTeneHb U KOHCTAHTY JHCCOUALUH IJICKTPOJUTA 11O
JaHHBbIM Taﬁ.]'[l/lllbl:

No DNEKTPOITUT KonnenTpanus, DKBUBAJICHTHAS JICKTPOIPOBOIHOCTD,
3a1a4yn KMOJTB/M® Om Mm% kr-sxB ™t
CH3COOH 0,1 0,46
Jano: Pemenue:
C(CH3COOH)= B pacTBopax cI1a0BIX 3JIEKTPOJIUTOB CTENEHD JIUCCOILIUAIINT
0,1, pPacCUMTBIBAECTCS 110 YpaBHEHUIO AppeHuyca:
2=0,46 Om A
Loy kr-5xBL a = F’

A =22+ =A(H")+A(CH,CO0 ) =3498+409 = 390,70m™ - cn’ - 2 —

a= A 0,460m " -cm’ - 2 — oK™
X 390,70m™ - em? -2 — ke
PaccunTaeM KOHCTaHTY AUCCOLUALINU:
C(CH,COOH 2
o (CH,CO0H) = 2-C(€H:CO0H) _ 0001177 -01
l1-a 1-0,001177

- =0,001177un0,1177%

K

=138-107".

DKB

a, % - ? Kuee= ? 0(CH3COOH) = 0,1177%; Kuce(CH3COOH) = 1,38:107-

6. UupuBuayajabHoe agomainnee 3aganue 6 (M/13-6) [loBepxHOocTHBIE sIBJIEHHSI: a/ICOPOIUs,
ajre3us, NOBEPXHOCTHOE HATSIZKEHHE.

Uro Takoe aacop6Omusn? Kakue Buabl agcopOimu HabmoMar0Test B mouBax? PaccumTaiite K0m-BO
YKCYCHOM KHCTOTHI, ancopOupoBanHoe 100r mouBbl, U3 pacTBopa KOHIEHTpanuu «C» (cM.
TabJ1.), ecinu B ypaBHeHUH Ppeinmxa k=9,5, 1/n1=0,22.

Ne 3agaun C, MMOJIB/TI

10

AO0copouyus —->TO TOBBIIIEHWE KOHIIEHTPAIMA OJHOTO BemlecTBa (Ta3, KHIKOCTh) Y
MOBEPXHOCTHU JPYTrOro BeliecTBa (KUIKOCTB).
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http://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%90%D1%80%D1%80%D0%B5%D0%BD%D0%B8%D1%83%D1%81,_%D0%A1%D0%B2%D0%B0%D0%BD%D1%82%D0%B5_%D0%90%D0%B2%D0%B3%D1%83%D1%81%D1%82
http://ru.wikipedia.org/wiki/1889

Bunet aacop6bmuum B mouBax. K. [eapoiiin BbAETWI TSATh BHIOB MOTJIOTHTEIBHOM
CMOCOOHOCTH TMOYB: MEXAaHHYECKYI0, OMOJOTHMYECKYI0, XMMUYECKYIO, (U3UUECKYI0 M (PHU3HKO-
XUMHYECKYIO.

Mexanuueckas noenomumenvuas cnocooHocms. DTO CBOMCTBO 3aJ€pKUBaTh B CBOMX
nopax 4YacTUIbl M3 (UIBTPYIOIIUXCS CyCHEeH3ud. MexaHMdecKoe MOIVIOIIEHHE 3aBUCUT OT
IpaHyJIOMETPUYECKOTO COCTaBa W [ JIMHUCTBIE M CYIJIMHUCTBIC TIOYBBI TIOTJIONIAIOT JIaXKe
TOHKOJIMCIIEPCHBIE YaCTHUIIbl. Y TMECYaHbIX MOYB PHIXJIOE KPYIHOMOPUCTOE CIOKEHUE, IOATOMY
OHH cliabee TOTJIONIAIOT B3BEIICHHBIC YAaCTHIIBI.

Ha wmexaHnyeckoM TMOIJIONIEHUHM OCHOBAaH MpUEM KoJIbMaTaxa (3aujiuBaHusl) JUIs
YMEHBIICHUsT (pUIbTpAIMM BOJBI Yepe3 THO M CTEHKM KaHaja. Koiapbmarak MPUMEHSIOT Takke
JUTSL yIYYIIeHUs] BOAHBIX U (PU3UYECKHX CBOWMCTB 3aKAMHEHHBIX M I'PYyOO3E€pPHHUCTHIX IMECUaHBIX
MOYB.

buonoruueckas mormorurensHas — crnocoOHocTh.  OOycioBieHa — M30HMpATENbHBIM
MOTJIONICHUEM PACTEHUSMHU U HEOOXOJMMBIX JIJISl UX KH3HU AJIEMEHTOB, (hocdopa, Kamus u 1p.).
YcBauBaeMble HMH PACTBOPHMBIC COCAMHEHHsI MPEBPALAlOTCS B OENKOBHIE BEIIECTBa,
HYKJICMHOBBIE KHUCIIOTHI, KJIETYaTKy M JApyrde KOMIIOHEHTHI JKMBBIX TKaHei. bmaromaps
OMOJIOTUYECKOMY  TIOTJIOIICHWIO TOYBAa CHCTEMaTHYeCKH O0Oramaercs OpraHudecKuM
BEIIIECTBOM, a30TOM M 30JbHBIMHU 3JIEMEHTAaMH MUTAaHUA. [Ipy 5TOM 3HAYHUTENIEHO YMEHBIIACTCS
FEOXUMHUYECKHI CTOK MUHEPATbHBIX YA0OpEHU, BHECEHHBIX B ITOYBY.

Xumuueckasn noznomumenbras cnocobHocmsb. ITOT BUJ MOTJOTUTEIbHONW CIOCOOHOCTH
CBs3aH ¢ 00pa3oBaHHEM HEPACTBOPUMBIX B BoJe coefauHeHuil. [Ipu B3auMoaeiicTBMM KaTHOHOB
Ca?*, AP*, Fe** u orwactu Mg?* ¢ pacTBOpEMBIME B BOje Cylb(paTaMu, KapOOHATAMH M
docdaramu 006pazyroTcs HEpaCTBOPUMbBIE COSIMHEHNS, BhITIaAaloIIKe B ocajok. Hanmpumep, npu
BHECEHUU B MOYBY (hOCHOpPHOro ynoOpeHus B pe3ysbTaTe B3auMOJCHCTBUS aHnOHa (GochopHOit
KHCJIOTBI C KATHOHOM KaJIbIMsl BBINAIaeT B 0CaZ0K opTodocdar Kaablus:

2K3P0O4 + 3Ca(NO3)2 = 6KNO3 + Caz(PO4)2.

Qusuueckas ~ noenomumenvHas — cnocobnocms. B pesynmprate  (uznyeckoi
MIOTJIOTHTEIEHOW CITOCOOHOCTH MOJIEKYJIBl KOHIICHTPHPYIOTCS Ha TOBEPXHOCTH ITOYBEHHBIX
YaCTHII.

AncopOumeld  Ha3pIBalOT  CIOCOOHOCTH  IMOYBBI  TOMJIOMIATH  LENbIE  MOJIEKYJIBI
MOBEPXHOCTBIO JIUCIEPCHBIX YacTHll. B OCHOBE 3TOro SBJIEHUS JICKUT CHJIa MOJIEKYJISIPHOTO
nputsbkeHusi. OHa 00ycCIIOBI€HAa CBOOOJHON SHEpruel MOJEeKYl W HOHOB, HAXOISIIMXCS Ha
MOBEPXHOCTU TBepAOH (a3bl MouBbl. UeM CuiibHEEe CTeNeHb pa3ApOOJIEHHOCTH YacTHUIl U YeM
OoJibie UX 00IIast MTOBEPXHOCTh, TEM CHIIbHEE OyIeT aacopOIIMOHHast CTOCOOHOCTh TTOYBHI.

[TouBoii moriomaroTcss pa3IudHbIe COJU M3 PACTBOPOB U ra3oo0pas3Hble BemiecTsa. [lpu
TOM HEKOTOpash YacTh pPAacCTBOPHUMBIX COCTUHEHUN yIEpKUBACTCS OT BBIMBIBAHUS, a
ra3oo0pa3Hble COeIMHEHHs, HApUMEp aMMHUaK, OT YJIeTy4YUBaHUs B aTMOC(epy.

OnHako Takue BeUlecTBa, KaK HUTPATHl M XJIOPHIBL, TIOYBOH HE ToriomarTcs. [loatomy
HUTpaTHbIE yOOPEHUs JIydllle BHOCUTh HE3aJ0JT0 0 MOCEBa CEIbCKOXO3IMCTBEHHBIX KYIBTYP
WIA B BUAC TOJKOPMOK. DTO TPEAOTBPATHUT 3arps3HEHWE BOJOEMOB M obOecmeuuT Ooiee
3 PEeKTUBHOE UCIIOIB30BaHUE YIOOpEHUIA.

Ou3NKO-XUMHUUYECKasi TOTJIOTUTENbHAS CIMOCOOHOCTh (OOMeHHass azacopOmus). ITo
CHOCOOHOCTh TIOYBBI OOMEHMBATh HEKOTOPYIO YacTh KaTHOHOB AU((yY3HOTO €05 KOIITOUTHOM
Ha SKBUBAJICHTHOE KOJMYECTBO KATHOHOB, HAXO/ISIINXCS B TIOYBEHHOM pacTBope. M3BecTHO, UTO
MHUHEpaJIbHble COJIM W KHCJIOTHl B TIOYBEHHOM pAacTBOpE B OIPENEICHHOW CTeNeHU
JMICCOIIMHUPYIOT (PAcIaIatoTcsi) Ha KAaTHOHBI U aHMOHBI. [10CKONIBKY 0OJIbINasi 4acTh TTOYBEHHBIX
KOJUJIOWZOB HMMEeT OTPHIATENbHBIA 3apsl, TO M3 pacTBOpa IOIJIOMIAIOTCS B OCHOBHOM
MOJIOKUTEIBHO 3apsSKEHHbIE UOHBI, TO €CTh KaTHOHbI. OOMEH KaTHOHOB IMMOYBEHHOI'O pacTBOpa
Ha KaTHOHBI, HaXOASIIecs B TBEPAOH (a3e MOUBbI, IPOUCXOAUT SKBUBAJICHTHO.

[Tousennbm mornomarommm kKomiiekcoM (II1K), mo K. K. T'egpoiinty, Ha3piBaeTcs BCst
CyMMa OpPraHMYEeCKMX M MHUHEPAJIbHBIX KOJJIOMJOB IOYBBl BMECTE C MOIJIOIIEHHBIMH HMH
noHamu. 13 MUHEpanbHBIX MOYBEHHBIX OTPULIATENBHO 3apsikeHHbIX KojutonaoB B IIIK Bxomsar
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rpynmna TJIMHUCTBIX (MOHTMOPUJUIOHUT, OCUIEIIUT, KaOJIMHUT, TaJUTya3uT U Jp.), TUAPOKCUIBI
KpeMHUs, Mapraina. [ mapoKcuabl xee3a U aJIOMHUHUS OTHOCATCS K aM(OIUTOUIaM: B KUCIOH
Cpelie OHU 3apsyKEHBI MOJ0KUTENBHO, a B IIETOYHOW — OTPULATENIBHO.

Hano:
C(CH3COOH)=10mmoun/1;

X(CH3sCOOH) =?

Pemrenue:

PacueTtsl no ypaBHenuto Opeitnmnxa:
XA(CH3COOH)=m(moussr)'C(CH3COOH)Y" =
= 100r-10%%? mmoub/1 = 169,9MMOIIB/1T

OtBet: XA(CH3COOH) = 169,9 mmosib/11.

7. UnnuBunyansHoe nomaiunee 3aaanue 7 (U3-7) Jducnepcubie cuctemsl. JInodobHbie 3011
(KoJITOMAHBIE PACTBOPHI): CTpOEHUE, CBOICTBA, nonydenue. Kommouansie [TAB.

Ykaxure BCIICCTBA, KOTOPBIC MOT'YT CIIYKUTb CT3.6I/IJ'II/I33.TOpaMI/I AJI1 YKa3aHHBIX B Ta6J'II/II_Ie

KOJUIOM/IHBIX CUCTEM, MTOJIyUEHHBIX B pe3yibTaTe 0OMeHHOU peakiuu. [IpuBennure BeposTHbIE

(bopMyIIbI MULIETLIL.

3amaua | JducnepcHas Hucnepcuast | Crabunu- dopMyIIbl MUTIEIUT
cpena daza 3aTop
Bona AgS K2S04 [AQ2S]mnS? | (2n-2x)K* | 2xK*

8. UumuBuayanpHoe nomamntHee 3aganue 8 (MJ13-8) YcToMUMBOCTh M KOATYISANS KOJUIOUTHO-
JUCTIEPCHBIX CUCTEM.

[Toporu s nccnexyemoro 30581 paBHbI: C nano3 =300 MMounb/i1, C Nazsosa= 295 mmonb/a, C

Jano:

Cnanos=300;
Cna2s04=295;
Cwmgc2=25;
Caici3=0,5.

9. HMumuBuayaapbHOE JOMAIlTHEE

Mgcle= 25 mmonw/n, C aici3=0,5 MMonb/a. OnpeaenuTe 3apsl YaCTUI 30JI5.

Pemienue:

3apsiz 30i1 Bcerja MpOTUBOIIOJIOKEH 10 3HAKY 3apsily KOaryJIupyrollero
uoHa. Koarynupyromumu nonamu OyayT T€ HOHBI AJIEKTPOJINTA, IeHCTBHE
KOTOpBIX cooTBeTcTBYET Npasuiy Lllynsue-I"apau. ConocraBuB noporu
KOAryJISIUK ISl 3JIEKTPOJIMTOB, OTIMYAOLIUXCS 3apsA0M KaTHOHOB:

“n (NaNO3) = 300 Mmons/mm?, “n (MgCly) = 25 mmoms/mm?, “n (AICIs) =
0,50 MMmoB/IM; U TS 3IEKTPOJIUTOB, OTINYAIOLIUXCS 3aPSAI0M aHHOHOB!

“n ( NaNOs) = 300 Mmmomns/mm?, “n (NazS04) = 295 MmmoIB/IMS, “n (AICI3)=
0,5 MMOJIB/IM®, JIeNaeM BBIBOJ O PE3KOM YMEHBIIEHHH TIOPOTa KOATY/IAIUHN U,
COOTBETCTBEHHO, YBEIMUCHUH KOATYIUPYIOMIEH CITOCOOHOCTH 3JICKTPOIUTOB
C POCTOM 3apsijia MOJOKHUTEIbHO 3aPSHKEHHBIX HOHOB. TakuM 00pazom,

KOAryJIMPYIOIIUi HOH B JTAHHOM Cliydae UMeeT 3Hak (+), a 3apsi 305 — (-).

OTBeT: KOAryJIMpyIonMii HOH B JAHHOM clTydae UMEET 3HakK (1), a 3apsiy 30J1s

- ().

BBICOKOMOJIEKYJISIPHBIX coennHeHu. ['enu. CtynHu.

3amanane 9 (M/3-9) JluodunsHbie

30JI:  PaCTBOPHI

Ne

Bbenox

| M3zoonextpuueckas Touka |

pH pactBopa
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OeJka

Kematna 4,7 5

[Tockoneky pH pactBopa Oosiee 1ieno4yHash MO OTHOIIEHHIO K M303JIEKTPUYECKOH TOYKE
JKEJIaTuHA, TO OEJIOK 3apsIIUTCS OTPULATEIBHO

10. UaauBuayansHoe noMamnee 3ananue 10 (M3-10) MukporereporeHHbIE CUCTEMBI..

K MUKpOTeTEepOreHHBIM OTHOCATCS CYCIIEH3MH, 3MYJIbCHH, a’po30yid, mopomku. Ilo
CPaBHCHHIO C KOJUIOMJIHBIMH YACTHIIAMH B 3THX CHCTEMaX YaCTHUIIbI TUCTEPCHOU (ha3bl UMEIOT
3HAYUTEBHO OOJIBIIME pa3Mephl. B MUKpOTeTepOreHHBIX HE TIPOSIBIISIOTCS TAKUE MOJICKYIISIPHO-
KUHETHYECKUE CBOMCTBA, KaK OPOYHOBCKOE JBM)KECHUE, TUPPY3HsI, 0CMOTHYECKOE JIaBJICHHUE.

OMyJIbCHH, KaK W BCE KOJUIOMTHBIE W MHKPOTETEPOTCHHBIC CHCTEMBI, arperaTHBHO
HEYCTOWYMBHI M3-3a M30BITKA CBOOOHON dHEPrUH Ha MEK(Da3HOW MOBEPXHOCTU. ArperaTHBHAs
HEYCTOWYHMBOCTh OSMYJBCHI TPOSBISAETCS B CAMOIPOHM3BOJIBLHOM 00Opa30BaHUM arperatoB
KareJIeK ¢ MOCICAYIOIIUM CIUsHUEM (KOaleCIeHIMel) OTACIbHBIX KaleleK APYyr ¢ Apyrom. B
npezenie 3TO MOXKET MPUBOIUTH K MOJHOMY pPa3pyILICHUIO SMYJIbCHH U pPa3JeiiCHHIO €e Ha JBa
CJIOS1, M3 KOTOPBIX OJIMH COOTBETCTBYET KHJIKOCTH, O0Pa3yIOIIeH B IMYIIbCHH TUCIIEPCHYIO a3y,

a Ipyroi - >KUJIKOCTH, SBJIAIOIIEHCS AUCTIEPCUOHHOM cpeaoi

3. METOAUYECKHWE PEKOMEHJIAIUU 11O
CAMOCTOSATEJBHOMY U3YYEHHUIO BOITPOCOB

1. Ta3000pa3HO€ COCTOSIHME BEIIECTBA: MOJEKYISPHO-KMHETHYECKAss TEOpHUs Ta30B,
uJealbHbIE W peajbHbIE Ta3bl, Ta30Bble CMecH, 3akoH JlalbTOHA, HCIMApEHHWEe W KHUIIEHUE
JKUIKOCTEN

[Tpu u3ydeHnuu Bormpoca HEOOXOAUMO OOpaTUTh BHUMAHUE Ha Ta30BbIC 3aKOHBI, OTINYHE

UJCANTBHBIX U PEAIbHBIX Ta30B, MOJICKYJISIPHO-KMHETHYECKYIO TEOPHUIO Ta30B

2. Xunkoe cocTosHUE BEIIECTBA: MOBEPXHOCTHOE HATSIKCHHE, BSI3KOCTh M JIABJICHHE
HACBIIIEHHOTO Tapa >KUIKOCTH. PacTBOphl: KiaccupuUKalusg PacTBOPOB, TEOPUU PACTBOPOB,
TO/M, mexanuzm DJI, CTemeHb MUCCOLMALIMM, KOHCTAHTA JUCCOLMAIIMU, 3aKOH pa30aBlieHUs
OcTBanpa, KpUOCKONHs, aHTU(PHU3BI, Y0YIITHOCKOMHS, TIIIa3MOJIN3, TEMOJIU3, TYprop.

[Ipu w3ydeHnnm Bompoca HEOOXOAUMO OOpaTUTh BHHUMAaHHE HA TEOPHUH PACTBOPOB,

MexaHu3M D], KOIMYECTBEHHbIE XapaKTEPUCTUKU PACTBOPOB AJIEKTPOIUTOB

3. Xumudeckuit moreHman. Jueprust I u66ca, I'enpmromsia. [ukn KapHo.

[Ipn m3ydyenun Bompoca HEOOXOAUMO OOpaTUTh BHHMAaHHE HAa TEPMOJAMHAMUYCCKHE

napameTpbl, CIOCOObI pacueTa CBOOOTHON dHEPTUH, (PaKTOPHI BIUSIONINE HA BEITHMYUHBI

TCPMOANHAMHWYCCKUX IMOTCHIIMAIOB
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http://chem21.info/info/3662
http://chem21.info/info/812698
http://chem21.info/info/630321
http://chem21.info/info/1482725
http://chem21.info/info/1482725
http://chem21.info/info/5980

4. Knaccuduxanuss XUMUYECKUX PEAKINM, KaTalu3 M KaTalu3aTopbl, TCOPUHU KaTaiusa,
1enHbie (OTOXUMHYECKHE peakiny, 3aKoH ['porryca - JIpenepa u JlamGepra — bepa.

[lpy wm3ydeHun BoIpoca HEOOXOIUMO OOpaTUTh BHUMAHWE HA: THUIIBI XUMHUYECKUX

peaxiuii, 0cOOEHHOCTH KaTalu3aTopoB; (hepMEHTATUBHBIN KaTalu3; 3aKOHbI (POTOXUMHUU,

dboTocuHTE3

5. Buzpl karanusa. [[oMOreHHbIH, TeTeporeHHbIN 1 (hepMEHTAaTUBHBIN KaTaln3.

[Tpu u3yuennu Bompoca HeOOXO0IUMO 00PATUTh BHUMAaHHE HA 0COOEHHOCTH

KaTaJan3aTOPOB U BUJIbI KaTalu3a

6. 3akonsl ['potryca. 3akon DitHmrelina. KBanToBbIi BbIx0a. POTOCHHTE3

[Tpu u3yuennn Bompoca HeOOX0IMMO 0OPAaTUTh BHUMAHKE Ha 3aKOHBI (POTOXMMHUYECKHIX
peakuuii ¥ GOTOCUHTE3.

7. YenbHas M SKBUBAJICHTHAs AJIEKTpUYecKas MpoBOAUMOCTb. KOHIyKTOMETpHUS.

[Tpu u3ydenuu Borpoca HEOOXOAUMO 0OpPATUTh BHUMAHUE HA YIEIbHYIO AIEKTPUUYECKYIO
IIPOBOAMMOCTB M METOJ KOHYKTOMETHH.

8. KonTtakTHbIN 1 qU(PY3HBIA MOTEHIINAIIBI, YJICKTPOXUMHUECKAsT KOPPO3HUS METAJIIOB,
AEKTPOJIN3, AKKYMYISITOPBIL.

[Ipu wu3yyenunm Bompoca HEOOXOAMMO OOpaTUTh BHMMAHHE HA DJIEKTPOJIU3, THUIIBI

KOPpPO3UHU METAJUIOB, JIEKTPOXUMUYECKHE UCTOUHHUKH TOKa

9. AncopOuusi: MOpUCTHIE TeNa, UX KiIacCu(UKaIs, CTpPOCHHE, TIOTydYeHUE, TPUMEHEHHE.
[ToBEepXHOCTHBIE ABJICHUSA: aAre3Us, CMauuBaHue. VX npumeHeHue.

[Tpu n3ydeHun Borpoca HEOOXOIUMO OOpPATUTh BHUMAHUE Ha TUIIBI COPOLMH, SBICHUS

CMauMBaHME U aATe3Us

10. CsoiicTBa  KOJUIOHMIHBIX  pacTBOpOB:  3aKOH  Poames,  HedemomeTpus,
YJIBTPaMUKPOCKOIUS, JIEKTPOHHAs MUKPOCKOIINS, A3€Ta-MOTEHINAI, METO/bI €T0 ONPEACICHUS.

[Ipy w3yyeHuu Bompoca HEOOXOJUMO OOpaTUTh BHUMAaHHWE HAa MOJEKYJSPHO-

KMHETUYECKHE, ONTHYECKHE, JIEKTPO-KMHETUYECKHE CBOMCTBA KOJIOMIHBIX PACTBOPOB

11. Koarynsuusi KOJUIOMIHBIX PAacTBOPOB: KHWHETHKA KOAryislMH, CEHCUOWIM3alus,
TeTEPOKOAryJIALUs, TeTePOaaryysalus U UX XapaKTepUCTHKA.

[Ipy u3ydyeHum Bompoca HEOOXOJMMO OOpaTUTh BHUMAaHHE Ha TEOPUH KOAryJsalHH,

npaswio lynene-I'apau

12. PactBoper BMC: Oenku Kak IONHIJICKTPONHUTH, WX CTPOCHHE W CBOWCTBA.
W3oanmekTpudeckass ToYuka W H303JEKTpuueckoe  cocrossHue. CrynHM W renu:
IIEKTPONPOBOIHOCTD CTyIHEH, XUMUYECKUE PEAKIIUU B CTYJHAX, TUKCOTPOIUSI.

[Tpu u3ydenuun Borpoca HEOOXOAUMO OOpPATUTh BHUMAaHUE Ha U303JEKTPUUYECKYIO TOUKY

Oenka, IBIEHUE TUKCOTPOIIHUS.
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13. OMynbcun, MOPOIIKH, a3PO30JIM U TIeHBI. VX moxy4ueHne u cBoMCTBa.
[Tpu u3yuennn Bompoca HE0OXOAUMO 0OPATUTh BHUMAHUE HA TUIBI MUKPOTETEPOTEHHBIX

CHUCTEM

4. METOAUYECKHUE PEKOMEH/JIALIUHU
O MOAI'OTOBKE K 3AHATUAM

4.1 JlaGopatopHasi paGora Ne JIP-1 ArperaTHble COCTOSIHMSI BEILECTBA: CBOWCTBA
UJCANbHBIX U pealbHbIX ra3oB. CBONCTBA UI€AIbHBIX U PEAJIBHBIX PACTBOPOB

[Ipy MOATrOTOBKHM K 3aHITHIO HEOOXOAMMO OOpaTUTh BHUMAaHHE HA Ta30BbIE 3aKOHBI,
OTIIMYHME WACATBHBIX U peaJbHBIX Tra30oB, MOJICKYISPHO-KHHETUYECKYIO TEOpPHUIO Ta30B , Ha
TEOpUHU PACTBOPOB, MeXxaHU3M D], KOIMUECTBEHHbIE XapaKTEPUCTUKN PACTBOPOB JIEKTPOIUTOB,
MexaHu3M OyQepHOro AeCTBUS, OMOJIOrHYeCcKOe 3HaueHHe Oy(hepHBIX CUCTEM

4.3 Jla6opatopuasi padora Ne JIP-2 OCHOBBI TEPMOXMMHH U TEPMOJIWHAMUKH
XUMHYECKHUX TPOIECCOB.

[Tpu mOATOTOBKM K 3aHSATHIO HEOOXOAMMO OOpaTUTh BHUMaHUE HA TEPMOJUHAMUYECCKHE
napaMeTpbl, 3aKOHbl TEPMOJMHAMMKH, CJEJICTBUE W3 3akoHa [ecca, cmocoObl pacuera
U3MEHEHHUsS OSHTPONMM U CBOOOAHOM »SHepruu, (akTopbl BIMSIOIME HA BEITUYUHBI
TEPMOJIMHAMUYECKUX MOTEHLIUATIOB

4.4 Jlagoparopuasi padora Ne JIP-3 Xumnueckas kuaetuka. Karanus. @oroxumusi.

[Ipy MOAroTOBKM K 3aHATUIO HEOOXOAMMO OOpAaTUTh BHUMaHHE Ha (PAKTOPHI, BIUSIOIINE
Ha CKOpPOCTb PEAKIUH, NOPAIOK U MOJEKYISPHOCTh PEaKIMM, KHHETUYECKUE YpaBHEHUSA, Ha
0COOEHHOCTH KaTaJu3aTOpOB M BUJIbI KaTallu3a, Ha 3aKOHbI (POTOXUMUU U (HPOTOCHHTE3

4.7 Jlabopatopuasi pad6ora Ne JIP-4 DiexTponpoBOAHOCTh PACTBOPOB AJIEKTPOJIUTOB.
DIIEKTPOXUMUS

IIpy TOATOTOBKM K 3aHATHIO HEOOXOAMMO OOpaTUTh BHUMAaHME Ha YJICIbHYIO
AIIEKTPUYECKYIO IPOBOAUMOCTb,  AKBHBAJIEHTHYIO JJIEKTPUUECKYI0 IPOBOJMMOCTb, 3aKOH
Konbpayma; Ha ranbBaHUYECKUI 3JIEMEHT, THIIBI 3JIEKTPOJIOB, ypaBHeHHE HepHera

4.9 Jla6oparopHasi padora Ne JIP-5IloBepXHOCTHBIC SBICHHS: aJCOPOIMS, aire3wus,
MIOBEPXHOCTHOE HATSKEHHUE.

[Ipy MOATOTOBKM K 3aHATHIO HEOOXOAMMO OOpaTHTh BHUMAHUE HA THUIIBI COPOIMH,
SBJICHUSI CMauMBaHUE U a/ire3usi, TEOPUH aCOPOLINHU

4.10 JlaGopatopHass pa6ora Ne JIP-6 Jlucmepcueie cuctemsbl. JInopoOHbIE 3071
(KOJJTIOMAHBIE PACTBOPHI): CTPOCHHE, CBOMCTBA, MOJY4YEHUE. YCTOWUMBOCTh W KOATyJsIUs

KOJUIOUAHO-AUCTICPCHBIX CUCTCM.
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[Ipy MOArOTOBKM K 3aHATUIO HEOOXOAMMO OOpaTUTh BHHMAaHHE Ha MOJIEKYISIPHO-
KHUHETUYECKHUE, ONTHYECKHE, JIEKTPO-KMHETUUYECKIE CBOMCTBA KOJUIOUIHBIX PACTBOPOB, METO/IbI
MOJIYYSHUSI U OUYMCTKH, CTPOCHUE MUIIEIUIBI, Ha TEOpUH Koaryisuuu, npasuio Llynsue-Iapau

412 Jlabopatopnass padora Ne JIP-7 JlmodwibHble 307M:  PacTBOPHI
BBICOKOMOJICKYJISIpHBIX coenuHeHui. ['enu. CtyaHu

[Ipy MOATOTOBKM K 3aHATHIO HEOOXOAMMO OOpaTHUTh BHUMAHHE HA Ha CBOWCTBA
pacTBOPOB  BBICOKOMOJIEKYIIIPHBIX BEIIECTB, H303JCKTPUUYECKYI0 TOYKY OenKa, SBJICHHE

THUKCOTPOIIHA.
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