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1. OPTAHU3AIIUS CAMOCTOSTEJBbHOM PABOTBI

1.1.

Oprann3anioOHHO-METOINYCCKIEC JaHHBIC TUCITUILTAHBI

II.IT

HaunmenoBanue
TEMBI

OO6mwmit 00BEM YacoOB MO BUJIAM CaMOCTOSITEIIBHOU paOOThHI

(u3 maon. 5.1 PIIN])

MOATOTOBKA
KypCOBOTO
MPOEKTa
(paboThr)

TOJIT
OTOBK
a
pede
pata/
scce

WH/IMBUTyaJTbHEI
€ IOMaIIHue
3amanns (M/13)

CaMOCTOATC

JTHHOE

U3yueHHe

BOTIPOCOB
(CUB)

IOJTOTOB
Ka K
3aQHATHSIM

(ITk3)

2

3

4

6

7

ArperaTHple  COCTOSTHHSI
BEILIECTBA: CBOMCTBa
HOCaTbHBIX U PeabHBIX
ra3oB

ArperaTHple  COCTOSTHHSI
BEILIECTBA: CBOICTBa
HJCATBHBIX U PEaJbHBIX
pactBopoB.  BydepHnsie
PacTBOpPEI

98]

OCHOBBI TCPMOXUMHUUN U
TCPMOJANHAMUKU
XUMHUYCCKHUX IPOIECCCOB

[98)

N

XuMmudeckass KHHCTHKA

Karamus

doToxumus

DIEKTPONIPOBOTHOCTH
PacTBOPOB 3JIEKTPOJIHUTOB

X NN e

DIEKTPOXUMHUS

W N NN

DN

N DN [— =

HOBerHOCTHLIe
SIBJICHUS: a,ucop6u1/m,
aare3us, MOoBCPXHOCTHOC
HaTsKCHHUC

10.

Hucnepcusie
JInoobHbIe
(koymouTHBIC
pacTBOpBI):  CTPOCHHUE,
CBOWCTBA, MOJy4YEHHE

CHCTCMBI.
30JI1

11.

Y CcTOMYMBOCTE "
KOaryJsinusi KOJUIOMIHO-
JIUCTIEPCHBIX CUCTEM
€JIbHO-
BOCCTaHOBHUTEJILHEIE
peakuuu

12.

JInodunbubie
pacTBOpHI
BBICOKOMOJICKYJISIPHBIX
COEIMHEHN. T'enn.
CrynHn.

30JI1:

13.

MukporereporeHHsie
CUCTEMBI: SMYJIBCHH,
a’pO307IH, TICHEI,
MOPOIIKH,  CYCIICH3UH,
TIaCTHI

Bcero B cemecTpe

36

40

24




2 METOAUWYECKHUE PEKOMEH/JIALIUU 11O BBIITIOJTHEHUIO
WHJIMBUIY AJBHBIX JIOMAIITHUX 3ATAHUI
NunuBuayanpHple  JAOMAIIHWE  3a/JaHUS  BBIIONHSAIOTCS B QopMme  (pacdeTHo-
MIPOCKTUPOBOYHOM, pacyeTHO-rpaduyIecKOr padoThl, MpE3eHTAIUU, KOHTPOJILHON pabOThl U
T.IL.).
2.1 TeMbl HHANBUAYAJBHBIX TOMAIIHUX 3aJaHUI

1. UanuBuayansHOE nomarnHee 3ananue 1 (M/[3-1) ArperaTHbie COCTOSHUS BEIIeCTBA: CBOMCTBA
UJICaNbHBIX U PEATIbHBIX Fa30B..

2. UanuBuayansHoe nomamnHee 3ananue 2 (MJ13-2) ArperatHbie COCTOSIHHSI BEIIECTBA: CBONCTBA
UJICAbHBIX U PEATIbHBIX PACTBOPOB.

3. UnnuBunyanpHoe nomamuee 3amanue 3 (M/[3-3) OCHOBBI TEPMOXUMHHM U TEPMOJIUHAMHKU
XUMHUYECKUX MPOLIECCOB..

4. UnauBuayansHoe noMamnee 3ananne 4 (MJ13-4) Xumudeckas KHHETHKA.

5. WumuBupyansHoe pomamHee 3amganue S5 (M3-5) OnexTponpoBOJHOCTH pacTBOPOB
AJIEKTPOJIUTOB. DIICKTPOXUMHUS

6. UunuBunyanpHoe nomamrHee 3ananue 6 (MJ13-6) ITloBepXHOCTHBIC SIBICHUS: aacopOIus,
aJire3usi, MOBEPXHOCTHOE HATSKEHHE.

7. UanuBunyansHoe nomainee 3amanue 7 (U3-7) Jducnepcubie cuctemsl. JlnodoOHbIe 3011
(KoJITOMAHBIC PACTBOPHI): CTPOEHHUE, CBOMCTBA, monydenue. Kommouansie [TAB.

8. UnnuBuayansHoe aomainHee 3aganue 8 (MJI3-8) YcrolunBoCTh M KOAryssiusi KOJJIOMIHO-
JUCTIEPCHBIX CUCTEM.

9. HWunuBupyanpHoe pgomamHee 3amanue 9 (M3-9) JlmodunbHble 301M: PacTBOPHI
BBICOKOMOJIEKYJISIpHBIX coequHeHui. ['enu. CtyaHu.

10. UnquBunyansHoe qomainee 3aaanue 10 (M3-10) MukporereporeHHble CUCTEMBI..

2.2 ConepxxaHue MHAMBUAYAJIbHBIX IOMAIIHUX 3aJaHUI

1. UuauBuayansHoe aomamnee 3aganue 1 (M/3-1) ArperatHblie cOCTOSIHUSI BellecTBa:
CBOIICTBA HA€eaJbHBIX H PeaJIbHbIX ra3o0B.

KpaTtko ykaxuTte, B 4eM CXOACTBO W pasinyMe MEXAy ra3000pa3HbIM, KMIKAM U TBEPIbIM
cocrossHueM. Kakue W3 NpUBENEHHBIX XapaKTEPUCTUK BEIIECTBA BIHAIOT Ha arperaTHoe
cocTosiHue?

YeMm oOTIMYAIOTCS peajbHble Tra3bl OT uAeanbHBIX? KakuMmu ypaBHEHHMSIMH COCTOSHUSA
OINMCHIBAIOTCS UJCAIIBHBIE U PEATIbHBIE I'a3bl?

Hcnonb3ysi BBIBOABI MOJIEKYJISIPHO-KMHETHUECKONH TEOpUM DPACCUUTANTE M CpPaBHUTE MEXKAY
co0OM CKOpPOCTH JIBHKEHHUSI MOJIEKYJ MeTaHa ,lporaHa u neHTana npu 20°C. Kak oHu 3aBucsT
OT MOJIEKYJISIPHOM Macchl?

2. UnauBuayanabHoe nomamHee 3axanue 2 (M/13-2). ArperaTtHble cOCTOSIHMSI BelleCTBA:
CBOMCTBA HeAJIbHBIX U PeajibHbIX PACTBOPOB.

[losicauTe CMBICT TaKMX XapaKTEPUCTHK JKUAKOCTH, KaK TOBEPXHOCTHOE HATSHKEHHE, BSI3KOCThH ,
JIABJICHHUEC HACHIIIIEHHOTO Tapa.

Kakme pactBopbl Ha3pBaloTCa w30TOHWYecKUMH ? [mmepronmveckmmu? [wmoTtoHnmdeckummu?
PaccunraiiTe MPONEHTHYIO KOHIICHTPAIIUIO PAacTBOpa TIFOKO3BI, M30TOHUYHOTO ¢ KpoBhio (P=7,3 atwm,
p=1), t=36,6°C.

3anoMHUTE MPOITYCKU B TAOIHIIE B COOTBETCTBUY C BAIlIMM 33JaHHEM; KOHIICHTPAIIUS PAaCTBOPOB
KHCJIOTBI U COJIM OJIMHAKOBA:



No bydepnas cmech Koi-Bo kucnotsl, mit | Kos-Bo conu, mn | pH

3a7a4u
CH;COOH, CH3COONa 1 ? 4,75
CH;COOH, CH3;COONa 5.3
H,CO3, Na,COs3 5 4
CH;COOH, CH3;COONa |9 ? 3,8

3. HWuamBuayanbHoe aomamHee 3aganue 3 (M/3-3) OcHoBBI TepMOXUMHUM

TEPMOAUHAMUKHA XUMHUIECCKHUX ITPOLECCOB..

Ne

BapHaHTa

1 C+H,0=CO +H,

2 Ca(OH )26 = CaOgry + HyOp

3 CH;COOH,p + 20, = 2CO; + 2H,0

4 Ag:0m + 2HClog = 2AgCliy + H200m
5 CH;Cl(ry + HaO = CH30H ) + HCl
6 CaO¢y + HyO) = Ca(OH)2x)

7 CaOy) + 2HClyp = CaCly + HyOpm

8 3Har) + Nory = 2NHjz ()

9 3CoHor = CsHego)

10 2505y + O2¢) = 2803y

Jnst peakuii ¢ MOMOIIBI0 TAOJMUIl CTaHIAPTHBIX TEPMOJMHAMHYECCKUX (YHKIIUHA OMPEICTUTh
P CTaHAAPTHBIX YCIOBHSIX: TEIUIOBOH 3(eKT, u3MEHEHHE SHTPONUH, U3MEHEHHE CBOOOIHOMN
SHEPTHM JBYMsI CHOCOOaMHM M clieJlaTh BBIBOJ O BO3MOXKHOCTH TIPOTEKAHHS PEAaKIUUd B

CTaHJApPTHBIX YCJIOBUSAX.

4. UuaguBuayanabHoe nomamuee 3aganue 4 (M/13-4) Xumunueckasi KWHeTHKA.

Ne T C Cy t IIporecc
1 138 cex 0,5 100 cex | CHsNH, =HCN + 2H,
2 44 cex 1 1 MyME PaanoakTuBHBIN pacnan U30TONOB
3 8,7-107° 0,2 luac | 2N20s=2N,04 + O,
4 | 6,6310° 0,01 10mun | 2F20=2F,+0;
3
5 1,4-10 0,01 1 MuH Panemuzauus
CeK




3 =
6 1,38:10 5 20 MuH N, O=N,+0O
CeK
7 138 cex 1 300 cex | CHsNH, = HCN + 2H,
8 154 nns 10 1 rox PaanoakTuBHBIN pacniaa U30TONOB
9 45 gac 100 30 yac PanuoakTuBHEIN pacmiaj; H30TOOB
10 37 net 1 100 mer | PannoakTUBHBIN pacmaj U30TOMOB

Kakne peakiuu SBIAIOTCA peakuusiMu TiepBoro mnopsaka? Kakum  ypaBHEHHEM OHa
onuceiBaercsi? Haiiagute kommuectBo BemiectBa C, ocTaBiieecss HEPa3JIOXKHUBUIUMCS TOCIIE
MCTEYEHUSI BPEMEHH t , UCXO1d U3 JaHHBIX O MEpUOJE MOJypacnaga T U HAYaJIbHOIO KOJIMYECTBA
Cy BemiecTBa (Bce MPOLECCH ONMUCHIBAIOTCS YPAaBHEHUSMU PEAKIIMM IEPBOTo MOPsIIKa)

Urto Ttakoe »sHeprus axtuBanuu peakuuu?  ONEHUTE SHEPruI0 aKTUBALKMU HEKOTOPOM
XUMHYECKONH peaklMu, €clid M3BECTHbl 3HAu€HUsi KOHCTAaHT cKopocTed Kk mpu nByx
teMrieparypax T.

T,=773K T,=973K k;=0,073 x,=2,15

T;=550K T,=570K K; =552 K2 = 1235
T, =283K T,=303 K K = 0,00160 K2 = 0,00776
T, =310K T,=420K K1 =0,8 K2 =4.0

5. UuapuBuayanbHoe nomamuee 3aganue S (M/3-5) DiiekTponpoBOAHOCTHL PacTBOPOB
IJIEKTPOJIUTOB. DJIEKTPOXUMHS

Kakum MeTOIOM 3JIEKTPOIPOBOAHOCTH ONPEACISIOT KOHCTAaHTY M CTENEHb JUCCOIMAIUU CIadbixX
3IEKTPONNTOB? BBIUnCINTE CTEIEHD W KOHCTAHTY AUCCOIMANINHN 3JIEKTPOIUTA IO JAHHBIM TaOJIUIIBI

Kak cBs3aHa ymenmbHas JJIEKTPOMPOBOAHOCTh C JKBHUBAJCHTHOM JIICKTPONPOBOAHOCTHIO? UTO Takoe
KO3 GUIMEHT AIeKTporipoBoaHOCTH? HaliTh BenmuunHy ko3¢ (UIMEHTa JIEKTPOIIPOBOAHOCTH CHIBHOTO
3JIEKTPOJINTA WIIA CTETIEHN AUCCOIUAIAN C1ab0T0 AIEKTPOINTA 10 JaHHBIM TabmuIlsl (t=25°C)

DKBHUBaJECHTHAS
Kounuenrtpanus
Ne DNEKTPOIUT 3 AJIEKTPOIIPOBOTHOCT,
3JIEKTPOJINTA, KMOJIb/M 5 i
OM-M"* KMOJIb
1 CH;COOH 0,1 0,46
2 HCOOH 2,0 0,355
3 CHCL,COOH 1,32 6,558
4 NH,OH 0,01 0,96
5 CH;COOH 0,01 1,43
VY nenvHasg
Konuenrtpanus
OIIEKTPOJIAT AJIEKTPOTIPOBOTHOCT,
ANEKTPOJINTA, MOJIB/T 1
OM-M
6 NH,OH 0,1 3,32:107
7 CH;COOH 0,5 3,25.107
8 KClI 0,1 1,28
9 CuCl, 1 11,4
10 CuSO, 0,5 3,20

6. UnpuBuayaabHoe qomamHee 3aganue 6 (U13-6) [loBepxHOCTHBIE sIBJIEHHS: a/ICOPOLUs,
aare3usi, MOBEPXHOCTHOE HATSKEHHE.
CpaBHHUTE YHEPTETHUECKOE COCTOSHIE MOJIEKYJI IOBEPXHOCTHOTO U BHYTPEHHHUX CJIOCB BEIIECTBA.
Yro Takoe moBepxHOCTHOE HaTshxeHne? Kak ero onpenensror?

Yo Takoe aacopbiusa? Kakue BUabI aacopOLmMy BaM U3BECTHBI?
Kaxkwne hakTopsl BIASIOT Ha CBOOOIHYIO SHEPTHIO TIOBEPXHOCTH?




OnummuTe aacopOInio Ha KUAKON oBepXxHOCTH. KakuMm ypaBHEHHEM OHA OMTHACHIBACTCS?

IIpumennm au npuanu Jle [llaTense k sBieHMsIM agcopOmn?

Kak BiuseT yBenudeHue TeMIIepaTyphbl Ha BETHYUHY aICOPOITUH?

Kakue Buapl aacopOruu HabmromaroTcs B mouBax? PaccumraiiTe KOMMYECTBO YKCYCHOW KHCIOTHI,

ancopoupoBannoe 100 T TOYBBEI W3 pacTBOpa KOHIICHTPAIIUU

10 mMMomb/M , ecau B ypaBHEHUH

Opetimuxa K=9,5; a 1/n=0,22.
Yro Takoe cmaurnBanue? Kakue moBEepXHOCTH HA3BIBAIOTCSA THAPOGUIBHBIMU U THAPOPOOHBIMHU?

7. UnpuBuayaabHoe nomamdee 3axanue 7 (UA3-7) Aucnepcubie cucrembl. JInogodHbIe
3011 (KOJUIOMIHBbIE PACTBOPBI): CTPOEHME, CBOIicTBA, mosnydyeHue. Konnonannie ITAB.
Vkaxute BCHICCTBA, KOTOPBIC MOTYT CJIIYKHUTbH CTa6I/IJ'II/I3aT0paMI/I JJId YKa3aHHBIX B Ta6J'II/ILIC KOJIJIOUJHBIX
CHCTEM, MTOJYUYCHHBIX B pe3ylibTare 0OMeHHOU peakiyu. [IpuBenure BeposiTHbIC POPMYITBI MULIEIL.

No HucnepcHas cpena JucnepcHas daza
1 Bonma Agl

2 Boga AgCl

3 Boga Fe(OH);
4 Bona H,Si0;

5 Bona BaSO,
6 BOI[a szS3

7 Bona AgS

8 Boga CuS

9 BOI[a CU3 (P 04)2
10 Bona As,Ss

8. HUuamBuayaabHoe ngomaimHee 3aganue 8 (U/3-8) VYcroiumBocTh W Koaryasius
KOJIVIONIHO-AMCIIEPCHBIX CHCTEM.

[Ipencrasere crpoenune munesl 3o0is Fe(OH); momydennoro runponusom FeCls , ykazaTs 3HaK 3apsina
HOHa-koarynasaTopa. Paccuntare mopor koarynsauuu, eciad Ha 10 M 301 TpeOoBanoch yKa3aHHOE B
TabJIHIIE KOJTMYECTBO IEKTPOIUTA.

KonmnuecTBa pacTtBopa,
Ne OIIEKTPOJIAT KomuenTparus TpeOYIOMEerocs s
ANEKTPOJIUTA
KOaryJsiiun
1 Al (SOy) 0,01 u 6,25 M
2 NaCl | s 1,05 mn
3 Na,SO, | s 6,2 M1
4 AlCl; 0,01 u 1,05 M
5 K;[Fe(CN)g] 0.001 v 3,7 M

Paccuuraiite nonreep:xaaercsa au npasuio lyneue-I'apan.

Ne

6 | Iloporn Koarymsimuu IS MOJOXKUTCIBHO 3apsbkeHHoro 3o paBHbl: C(KCI)=180 mmomw/i,
C(K,S0O4)=3 momnb/a, C(CaCl,)=175 mmounb/n, C(Na;PO,)=0,25 Mmois/m.

7 | Hoporu koarynsuu st uccnexyemoro 30is paBHbl C(KCl)=187 mmons/n, C(K,SO04)=185 Mons/1,
C(CaCl,)=2,9 mmounb/n OnpeznenuTe 3apsa 4aCTHIIBI 307151,

8 | ChopmynupyiiTe mpaBmio, OTpa’karollee BIMSHHE 3JIEKTPOJIUTOB HA TPOLECC KOATYISAIHH.
VYkaxunTe, KaKod U3 IEKTPOIUTOB 00nanaeT Oonpuiel koarynupytomei cunoit--NaCl wim Na,SO, —
1uist 307151, nonyveHnHoro cauBanueM 0,01 H pactBopa AgNO; u 0,001 H pactBopa NaCl.

9 | OnumMre 0COOCHHOCTH KOAryJslUd KOJJIOWZOB CMEChIO 3JCKTposuTOB. OT Kakux (akTopoB
3aBHUCHUT QHTArOHU3M U CHHEPIU3M KOaryJupyroLero AeicTBus?

10 | Hoporu koarymsimu s ucciaemxyemoro 3oist paBHel: C(NaNO;3;)=300 mmoib/n, C(Na,SO,)=295

mmoub/1, C(MgCl,)=25 mmons/n C(AICI3)=0,5 mmonbe/n.Onpenenute 3apsi YaCTHITLI 30J151.

9. UnauBuayanbHoe aomamHee 3ananue 9 (UA3-9) JimoduiabHble 30/M: PacTBOPHI
BbICOKOMOJIEKYJISIPHbIX coefuHennid. ['enu. Ctyanm.




Uto Takoe m303IeKTpruIecKoe cocTossHne? UTo Takoe M303JIeKTprdeckasi Touka Oenka? Onpeaennure 3HaK
3apsiia 4acTHIl OeNKa B paCTBOpax ¢ YKa3aHHBIMU 3HaYeHUsIME pH.

No Betok H303H6KTI%I;I§§(;KSJI TOYKa pH pactsopa
1 aTLO0yYMHH 4.8 7,0
2 aTLO0yYMHH 4.8 4.5
3 Kenatuna 4,7 3
4 Kenarun 4.7 5
5 Kazenn 4,6 4
6 ['nmuagug mmeHns 9,8 7
7 ['nmuagug mmeHns 9,8 10,5
8 rI00yIMH 5,4 6
9 rI00yIMH 5,4 3
10 Kazeun 4,6 5

10. UuguBuayaabHoe nomamnee 3aganue 10 (M/13-10) MuxkporereporeHHble CHCTEMBI..
[IpuBenure KiIaCCHPHUKAIMIO MUKPOICTEPOreHHBIX cucTeM. OMHIINTE OCOOCHHOCTH (DH3HKO-

XUMHYECKUX CBOMCTB MUKPOT€TEPOr€HHBIX CUCTEM B COOTBETCTBHUU C 3aJaHUEM H3 Ta6HI/II_II>I.

No

1 Ilensr

2 Aspo3zonu
3 CycnieHsuu
4 OMyJIbCUU
5 [Tactsl

6 [Topomiku

2.3 Ilopsai0K BBINOJHEHNS 3aIaHUM
[Ipu moAroTOBKE TEM MHAMBUIYATBHBIX JOMAITHUX 33JIaHUN 110 pasneiam (U3nIecKon u

KOJUTOMJIHOM XMMHU HeOoOXOIMMO aKIEHTHpOBaTh BHUMaHUE Ha: 1) NMpUMEHEHHE 3aKOHOB
TEPMOJIMHAMHUKH W TEPMOXHMHUH IPH pacyeTe TEIuioBoro 3(Qexra, U3MEHEHUs] SHTPONUU H
sHepruu 'mb60ca B THIMYHBIX pEakIHsX; 2) UCIOJIb30BaHHE KUHETHUECKUX YPAaBHEHUN TIpU

pacuere BpeMEHHM U KOHIEHTpAllMd BeUIecTBa; 3) MeEToJaX W3MEpeHHs YACNbHOU U
SKBUBAJIEHTHOH JICKTPUUECKON MPOBOAMMOCTH; 4) pacuere 3neKkTpoaHoro norennuana u /C ¢
nomouiblo ypaBHeHust HepHera; 5) onpesenenne KOHIIEHTpaluid pacTBOpoB U BenuuuHel pH; 6)
3HAaHUE TIOBEPXHOCTHBIX SIBICHUH; 7) CBOMCTBA JUCIEPCHBIX CUCTEM; 8) MPUMEHEHHE MPaBUIIA
[ynea-Tapau; 9) cBoiictBa pactBopoB BMB; 10) knaccudukammio MHKPOTETEPOTreHHBIX

CHCTEM.

2.4 Ilpumep BBINOJIHEHHS 3aAHUSA
1. UuauBuayansHoe aomamnee 3ananue 1 (M/3-1) ArperatHbie cOCTOSIHUSI BellecTBa:
CBOIICTBA HAeaJbHBIX U PeaJIbHbIX ra3oB.

Tosepxnocmuoe namsdicenue — TePMOIMHAMAYECKAs XaPAKTEPHCTHKA MOBEPXHOCTH
paszzena JABYX HaxoIAUIMXCS B paBHOBecuu (a3, ompezenseMas paboToil oOpaTumoro
M30TEPMOKUHETHYECKOTO 00pa30BaHUs €IUHUIIBI IUIOMIAJM STOW MOBEPXHOCTH paslena Mpu
YCIIOBUH, YTO TeMIeparypa, 00bEM CHUCTEMBI U XHMHYECKHE IMOTCHIMATBI BCEX KOMIIOHEHTOB B
o0enx ¢azax OCTAIOTCS MOCTOSTHHBIMHU.




[ToBepXHOCTHOE HATSDKEHHE MMEET JBOMHON (PU3MUYECKUI CMBICH — SHEPreTHYEeCKHi
(TepMOAMHAMUYECKHUI) W CHJIOBOM (MEXaHWYECKUM). DHEpreTudeckoe (TepMOIUHAMHUYECKOR)
OTIpeieIeHne: TOBEPXHOCTHOE HATSHKEHUE — A3TO yJelbHas paboTa yBEIMYEHUS MOBEPXHOCTH
npu e€ pacTsHXKEHUH NpPU YCIOBUM TIOCTOSIHCTBA TemmepaTyphl. CuioBoe (MEXaHHYeCcKoe)
OIpe/ie/IEHUE: MOBEPXHOCTHOE HATSIKEHUWE — 3TO CWIIA, ACHCTBYIOLIAs HA €AMHULYY JJIMHBI
JIMHHUH, KOTOpasi OTPAaHUYUBAET MOBEPXHOCTH YKUIKOCTH.

Cuna TOBEpXHOCTHOTO HATSKEHUS HANpaBlieHAa II0 KacaTeIbHOW K IIOBEPXHOCTH
KUAKOCTH, TEPIEeHIUKYIIPHO K YYacTKy KOHTypa, Ha KOTOpPbIi OHa JAEWCTByeT H
IPONOPLUMOHATIBHA UIMHE 3TOro ydactka. Koa(@HUIMEeHT NpomopruuoHaIbHOCTH — CHJIA,
MPUXOAIIASACS Ha €AUHUIYY JJIMHBI KOHTYpa — Ha3bIBaeTcsl KO3()PUIMEHTOM MOBEPXHOCTHOTO
HaTspkeHus. OH u3MepseTcsl B HbIOTOHaX Ha Mmerp. Ho Oosee mpaBWIIBHO NaTh OmNpenesieHHe
MOBEPXHOCTHOMY HATsDKEHHIO, Kak sHepruu (/[)k) Ha pa3pblB eauHUIBI TTOBEepXHOCTH (M?). B
3TOM ciy4ae MOSBISAETCS ACHBIA (U3NUECKUNA CMBICI IOHATHUS IOBEPXHOCTHOTO HATSKECHHUS.

[ToBepxHOCTHOE HATSHKEHHE MOXKET OBITh HAa TPAHUIIE ra3000pa3HbIX, KUIKHX U TBEPIBIX
tes1. OOBIYHO MMEETCsl B BUAY MOBEPXHOCTHOE HATSHDKEHUE KHUJIKHUX TEJ Ha TPAaHUIIE <OKHIKOCTb
— ra3». B ciayuyae XuIKOM MOBEPXHOCTH pasfelia MOBEPXHOCTHOE HATSKEHHE MPaBOMEPHO
TaKXe pacCMaTpHUBaTh KaK CHIIy, IEHCTBYIONIYIO Ha €JUHMILY JJIMHBI KOHTYpa MOBEPXHOCTH H
CTPEMSIIIYFOCS] COKPAaTHTh IIOBEPXHOCTD 10 MHHIMYMa IIPH 3a1aHHBIX 00bEMaxX (as.

Bsiskocmp (BHYTpEHHEE TPEHHE) — OJHO M3 SBJICHUH IEPEHOCA, CBOMCTBO TEKYJHX Tell
(>xkuAKOCTeH M ra30B) OKa3bIBaTh COMPOTHBIICHUE MEPEMENICHUIO OJJHOM UX YaCTH OTHOCHUTEIBHO
npyroii. B pe3ynpTare MpOMCXOOUT paccestHHME B BHJE TEIUIa pabOThl, 3aTpayMBaeMoil Ha 3TO
nepeMenieHue.

MexaHu3M BHYTPEHHEIO TpPEHHUs B JKUAKOCTSIX M Tra3ax 3aKJIIOYaeTcss B TOM, 4YTO
XA0TUYECKU JBUKYLIMECS MOJIEKYJbl MEPEHOCAT UMMYJIbC W3 OJHOTO CJOsS B JPYroM, 4TO
IPUBOJUT K BBIPABHHUBAHUIO CKOPOCTEM — 3TO ONMCBHIBAETCS BBEACHMEM CHJIBI TPEHUS.
Bsi3kocTh TBEPABIX Tenm 00yIaaeT psAIOM CIeHUPUISCKUX OCOOCHHOCTEW M paccMaTPHBAETCS
0OBIYHO OTAETHHO.

PaznuuaroT AMHAMUYECKYIO BSI3KOCTh (€IWHUIBI u3MepeHms: mya3, O0,1[1ac) wu
KWHEMAaTUYEeCKYI0 BS3KOCTh (€OUHMIIBI M3MEPEHMS: CTOKC, M?/C, BHECHCTEMHas €IMHUIA —
rpagyc Ourimepa). KuHemaruueckas BS3KOCTh MOXET OBbITh MOJy4eHa KaK OTHOUICHHE
JUHAMUYECKOM BS3KOCTH K IUIOTHOCTHM BEIIECTBA M CBOMM IPOHMCXOXKACHHUEM 00s3aHa
KJIACCMYECKUM METOJaM H3MEpEHUsl BSI3KOCTH, TaKUM KaK HM3MEpPEHHUE BpPEMEHHU BBITCKaHUS
3aJJaHHOTO 00bEMa uepe3 KaaTuOpOBaHHOE OTBEPCTHUE MO/ ACHCTBUEM CHIIBI TSKECTH.

[lepexon BemiecTBa M3 >KUIKOTO COCTOSIHMSI B CTEKJIOOOpa3HOE OOBIYHO CBA3BIBAIOT C
JOCTH>KEHUEM BSI3KOCTH IOPsAJIKa 10"-10" Ia-c. [TpuGop anst u3MepeHus: BA3KOCTU HA3bIBACTCS
BUCKO3HUMETPOM.

HaCbl’meHHblﬁ nap — HTO map, HAXOIALIMICS B TEPMOJMHAMUYECKOM PABHOBECHH C
JKUJIKOCTBIO MJIM TBEPABIM TEJIOM TOTO JKE€ cocTaBa.

JlaBieHne HACBILIEHHOI'O IIapa CBSI3aHO ONPENENEHHOM Uil JAHHOTO BeLlecTBa
3aBHCHUMOCTBIO OT Temmeparypbl. Korma BHEIIHEe JaBlieHHE TaJaeT HIDKe JaBlICHUs
HACBIIICHHOTO Mapa, MPOUCXOIUT KurieHue (KUIKOCTHU) WK BO3roHKa (TBEPIOTO Tena); KOraa OHO
BBILIE€ — HAIMPOTUB, KOHACHCAIHS UJIN JTecyOnnMaItus.

Ecin cocyn ¢ KMAKOCTBIO IUIOTHO 3aKpbITh, TO CHadaja KOJIMYECTBO >KMJIKOCTH
YMEHBILUTCS, a 3aTeM OyJeT OcTaBaThbcs NOCTOSSHHBIM. [Ipu HeM3MeHHOHN TeMIepaTrype cucreMa
KHUJIKOCTh - TIap MPHUIET B COCTOSHUE TEIJIOBOIO PAaBHOBECHS M OyJET HAXOJIUTHCS B HEM CKOJIb
yroaHo noiaro. OZHOBPEMEHHO € MPOILIECCOM HUCHApeHUs MPOUCXOIUT U KOHJAEeHcauus, o6a
npolecca B CpeAHEM KOMIIEHCUPYIOT APYT ApyTa.

B mepBblii MOMEHT, mociieé TOrO KakK >KHJKOCTb HAaJbIOT B COCYHI U 3aKpOIOT €ro,
KHUJIKOCTh OyAeT HCIapsTbcs M IUIOTHOCTh Napa Haj Heill Oyaer ysenumuuBaThes. OnHaAKoO
OJIHOBPEMEHHO C 3THUM OYyJEeT pacTH M YMCIO MOJIEKYJ, BO3BpAIIAIOMIMXCS B KHUAKOCTh. Yem
OoJblIe TUIOTHOCTh Mapa, TEM OOJblee YHCIO €ro MOJEKYJ BO3BpallaeTcs B JKUAKOCTh. B
pe3ynbTare B 3aKpPBITOM COCYJE€ NpPU THOCTOSHHOW TemIepaType YCTaHOBHUTCS OUHAMUYECKOe
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(MOABMKHOE) pasHosecue MEXAY KUAKOCTHIO W MapoM, T. €. YHCIO MOJEKYI, MOKUIAIOIIHX
MOBEPXHOCTh KUAKOCTU 32 HEKOTOPBIA MPOMEKYTOK BpEMEHH, OYJEeT paBHO B CPEAHEM UHUCITY
MOJIEKYJI Tlapa, BO3BPATUBILIUXCS 332 TO K€ BpeMs B JKUJKOCTb. JIJisi BOJBI mMpU KOMHATHOU
TEMIIepaType 3TO YUCJIO MPUOIU3UTEIHHO PaBHO 107 MOJIEKYJT 3a BpeMs, paBHoe 1 ¢ (Ha 1 cM’
miomaayu noBepxHocTH). llap, Haxomsmuiics B JMHAMHUYECKOM pABHOBECHM CO CBOEH
JKUJKOCTBIO, Ha3bIBAIOT HACBIIIEHHBIM MapOM. DTO OINpPEAEIICHUE MOJYEPKUBAET, YTO B JAHHOM
o0beMe TpH JaHHOW TeMIepaType He MOXKET HaXOIUThCS Oolbllee KOIW4YecTBO mapa. Ecnu
BO3JlyX M3 COCYyJa C JKHUJKOCTBIO MPEIBAPUTEIBHO OTKAa4YaH, TO HaJ MOBEPXHOCTHIO JKUIKOCTU
Oyzner HaxOJUThCS TOJIBKO ee HACBIIICHHBIN nap.

/Jlasnenue nacviugennozo napa. Yto OyneT NPOUCXOAUTH C HACHIIIEHHBIM IMapoM, €CIH
YMEHBUINTh 3aHMMaeMbli UM o00beM? Hampumep, ecnu cXuMarh mNap, HAXOAALIUICA B
PaBHOBECHMM C JKMAKOCTBIO B IIWIMHApPE TOJX NOPIIHEM, NOAJEPKHUBaAs TEMIIEpaTypy
COJIEPKUMOTO UIMHAPA TOCTOSIHHOM.

IIpu cxxaTum mapa paBHOBECHE HAYHET Hapymarhcs. [[MOTHOCTH Mapa B mepBbIA MOMEHT
HEMHOTO YBEITUYHTCS, U U3 Ta3a B KUJAKOCTh HAYHET MIEPEXOIUTh OOJBIIIEE YUCIO MOJIEKYIT, YeM
U3 KUAKOCTH B ra3. Benp 4ncio MOJIEKyJ, MOKHAAMOMIMX >KUJIKOCTh B €IWHHUILY BPEMEHH,
3aBUCHUT TOJIBKO OT TEMIIEpATyphl, M CKATHUE Mapa 3To unciao He MeHseT. [Ipouecc nmponomkaercs
JI0 T€X MOp, MOKa BHOBb HE YCTAHOBHUTCS JWHAMHMYECKOE PAaBHOBECHUE M IUIOTHOCTH Iapa, a
3HAYMT, U KOHLIEHTPAIUsI €ro MOJIEKYJI HE IPUMYT MPEKHUX CBOMX 3HaueHui. CienoBaTeabHoO,
KOHYEeHmMpayusi MoJeKyl HACLIWEHHO020 napa npu NOCMOSAHHOU meMnepamype He 3aeucum om
e2o obvema.
Tak Kak [gaBJICHHE TPOMOPIMOHATBFHO KOHIEHTpAluu Mojekyn (p=nkT), TO W3 3TOTO
OmnpeNeseHusl CIEAYyeT, YTO JaBJICHUE HACHIIIEHHOrO IMapa HE 3aBUCUT OT 3aHMMAEMOI0 UM
oOvema. JlaBieHue mapa, Mpu KOTOPOM KUIKOCTh HAXOAUTCS B PABHOBECHHU CO CBOUM I1apOM,
Ha3bIBAIOT JAABJICHUEM HACBIILIEHHOTO Mapa.

[Ipu cxaTuM HACHIIEHHOTO IMapa Bce OOoJblIasi YacTh €ro MEePeXOAUT B KUIAKOE COCTOSHHE.
KunkocTh mJaHHON Macchl 3aHUMAaeT MEHBIIHMKA 00BhEeM, YeM IMap TOW ke Macchl. B pesynbrare
o0BpeM napa pu HENU3MEHHOMN €ro IJIOTHOCTH YMEHBLIAETCS.
OtmeTtuM emie onuH BaxkHBIM (akT. OdYeBHIHO, TA30BBIE 3aKOHBI IS HACBIIIEHHOTO TMapa
HEeCHpaBeUIUBHI (IIPH JI0O0M 00beMe MpHU MOCTOSHHON TeMmIepaType NaBjeHHE HACBIIIEHHOTO
napa OAMHAKOBO). B To ke BpeMs COCTOSIHME HACBHIIIEHHOTO Iapa JIOCTaTOYHO TOYHO
ONUChIBaeTCsl ypaBHeHHEM MenpeneeBa - Kianeitpona.

2. UnauBuayasbHoe nomamHee 3aganue 2 (M/13-2) ArperaTrHble COCTOSIHMSI BellecTBa:
CBONCTBA W1eAJIbHBIX U PeajibHbIX PACTBOPOB.
3anoJiHUTE MPONMYCKH B Ta0JIMIe B COOTBETCTBHH C BAIIMM 3a/IaHHEM; KOHIIeHTpanusi
PacTBOPOB KUCJIOTHI M COJIH OINHAKOBA:

Ne Bydepnas cmech Kon-Bo xucnotsl, mn | Kon-Bo conu, mn | pH
3aa4n

A CH;COOH, CH3;COONa 1 ? 4,75
Jlano: Perienue:

V(CH3;COOH) = I1[[lycth KOHIIEHTpAIUs KUCIOTHl U coiu paBHa 0,01 Momb/1, 3HaUUT
MIT, 1 KosmuecTBo BemecTB paBHbI 0,01momns/1°0,0011 = 0,00001 Mo,
pH=14,75 Barmmem dpopmyisr: pH=-1g C(H"); C(H"=10""

V(CH3;COONa) - 2 |C(H")C(CH;COONa)=K ycc. xuczons"C(CH;COOH);

C(CH3;COONa)= K yee. snerom C(CH;COOH)/ C(H);
C(CH3COONa)= K yice. xnenor’ C(CH;COOH)/ 107"
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V paers(CH3COONa)=v(CH3COOH /(K yce xucnors' C(CH;COOH)/ 10
PHy = =0,00001 mons/(1,75-107-0,01/107*7%) =

=0,0010161 =1,02 M.

OtBet: K0J1-B0 comt V=1,02 m1.

3. HuauBuayaabHoe naomamHee 3agaHue 3 (M3-3) OcHOBBI TepMOXHUMHMH M
TePMOJAMHAMUKHU XUMHUYECKHUX MPOLIECCOB.
C noMomb10 TA0JMI CTAHAAPTHBIX TEPMOAUHAMUYECKUX PYHKIMIA (MPUIT0KEHTIT)
omnpeaeJIuTh NPH CTAHAAPTHBIX YCJAOBUAX:
1)rensioBoii 3peKT; 2)u3MeHeHHe SHTPONNH; 3)U3MeHeHue CBOOOTHOM IHEPTrUH
(2-Ms cmoco0amMm) U ¢/1eJ1aTh BBIBOJ 0 BO3MOKHOCTH NMPOTEKAHUS PEaKUMU B CTAHAAPTHBIX
YCJIOBHAX:

Juas peaknuu: Ag,0 + 2HCL,= 2AgCl1 + H,0

AH05(AgCl) = -126,8 kJlx/mMoib; AH505(H,0) = -285,84 kJIx/MOIb;
AH 505(Ag20) = -30,56 kJx/Momb; AH 05(HCI) = -167,5 kJIK/MOIB.
S%03(AgCl) = 96,07 Jx/MonbK; S%0s5(H,0) = 69,96 Jix/monb K
S%08(Ag20) = 121,7x/Momb-K; S%205(HC) = 55,2 Jix/monb-K;
AG%505(AgC) = -109, 7k x/M011b; AG 205(H20) = -237,5 7k [IK/MOIB
AG"05(Ag20) = -10,82x JIx/Moib; AG 205(HCI) = -131,2 kJ[5K/MOIb.

Ag20+2HC1>K=2AgC1+HQO;K
1) Pacuer TeroBoro s dexra peaknuu mo 3akony I'ecca:

0 _ vi=ln [ i=1,n o

NP OOV D eIy UcX.geljecrms
AH, ;- (2-AH 105(AgCl) + AH295(H20)) — (AH 205(Ag:0)+ 2-AH295(HC1)) =
= (2:(-126,8)+(-285,84)) - ((-30,56) +2-(-167.5)) = - 173,88k J/MOB;

2) Pacuer u3MeHeHus1 SHTPOIUU PEAKIINH:
0 wi=1n 0 i=1,n 0
AS;p =X NS,08 — NSyee =

NP OOV DearyEy e
(2:S%05(AgCl) + S%0s(H20)) — (S%08(A2:0) + 2:S%05(HCLD)) = ((2:96,07)+(69,96))- ((121,7)
+2:(55,2)) = 30 dx/monb-K = 0,03 x/[x/mMons-K.
3) Pacuet uzmenenus cBo6o1HO# 3HEprun [ mbOca:

0o i=1ln 0o _ i=1.n 0,
AG Xp. E MGE 0% uexAstjecms n ﬂGE 9z >

NpodyIm.peErI
AG's p-(2:AG"295(AgC1) + AG 205(H;0)) — (AG 205(A2:0) + 2:AG 205(HCI)) =
= (2:(-109,7)+(-237,57)) — ((-10,82)+2-(-131,2)) =- 182,8 xJ[x/mMonp < 0 — B CTaHAAPTHHIX
YCIIOBUSIX IIPOTEKAHUE JAaHHON XUMHUYECKOU pPEaKIMU BO3MOXKHO.

4. UnpuBuayanabHoe fomainHee 3aganue 4 (U13-4) Xumnueckasi KHHETHKA.
Yro Takoe dJHepPrus AKTUBAUNH peakuuu? OUEeHUTh JHEPIUI0 AKTUBAIIMUA HEKOTOPOil
XHMHUYECKOH PeaKkuu, ecJIM U3BeCTHbI 3HAYEeHUSI KOHCTAHT
ckopocreii (k) mpu aAByx temneparypax (T).

Ne 3amaun

VYcnoBue 3amaun Tk K
310 0,8
420 4,0

DOHeprusi akTUBAIlMM - B XMMHU W OHMOJIOTUM — MHHHMAJIbHOE KOJIHYECTBO DHEPIHH,
KOTOpO€ TpeOyeTcsl COOOMUTh CUCTEME (B XMMHUHU BBIpAXKAeTCs B JDKOYJISX HA MOJb), YTOOBI
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npousonuia peakuus. Tepmun BBea¢H CpanTte ABryctroM AppenuycoM B 1889r. Tumumunoe
o0003HaveHne dHeprun peakiuu = E,

Jano: Pemienue:

T,=310K R, 4.0

K,=0,8 Reln-—=-1,- T, 8,314,bec/M0ﬂb-K-an’8-420-310

T,=420K E, = d = 2 =15,83x/[orc | monw
K,=4,0 T,-T, (420-310)K

E,=?

5. UuapuBuayanbHoe nomamHee 3aganue S (M/3-5) DiiekTponpoBOAHOCTHL PacTBOPOB
IJIEKTPOJIUTOB. JJIEKTPOXUMHUSI.

Kak MeT010M 3JIEKTPONPOBOIHOCTH ONPENAe/IsIIOT KOHCTAHTY U CTeNeHb TN CCOMAIIHT
€J120bIX JIeKTPOJUTOB? BhIunc/nTe cTeneHb H KOHCTAHTY JUCCOLMALMHI YJIEKTPOJIUTA 10
JAHHBIM TA0JUILI:

No DIEeKTPOTUT Konnentpanus, DKBUBAJICHTHASI 3JIEKTPOITPOBOTHOCTD,
3agauu KMOJIB/M’ Om ™ *M>*Kkr-5KkB™
CH;COOH 0,1 0,46
JaHo: Pemenue:
C(CH3COOH)= B pacTBopax ClIa0BIX AJNEKTPOIUTOB CTENEHD NUCCOLIAIIT
0,1; pacCcUMTHIBAECTCS MO YpaBHEHUIO AppeHuyca:
2=0,46 Om A
Lv? kr-skB™! @ = F;

A =2+ =UH")+ACH,COO ) =349,8+40,9 =390,70m" - cn’ - 2 —

A 0,460m7"-cm® -2 —oKe™!
T 390,70m" -cm® -2 —ox6™"
Paccuutaem KOHCTAHTY AucCConUalu:
a’C(CH,COOH) _0,001177%-0,1
l-a ~1-0,001177

=0,001177unu0,1177%

K (CH,COOH) = =1,38-107".

Juccoyuayuu

@ % - ? Kyee=? | a(CH;COOH) = 0,1177%; K,uee(CH;COOH) = 1,38-107

6. UupuBuayanbHoe gomamnee 3aganue 6 (M/13-6) [loBepxHOCTHBIE SIBJIEHUS: aCOPOIMS,
ajare3usi, MIOBEPXHOCTHOE HATSKEHHE.

Yro takoe aacopOuusa? Kakue Buasl aacopOuuu HabIr0ar0TCes B mouBax? PaccumTaiiTe Koa-BO
YKCYCHOM KHCIOTHI, aacopoupoBanHoe 100r mouBel, u3 pacTtBopa KoHueHTpauuu «C» (CM.
Tab:.), ecnu B ypaBHeHnn Operinpmixa k=9,5, 1/n1=0,22.

Ne 3amaun C, MMOJIB/TT

10

AO0copbuyua —>TO TOBBIINICHUE KOHIICHTPALIMM OJHOTO BemlecTBa (ra3, >KHIKOCTH) Yy
MIOBEPXHOCTH JIPYTOTO BEIIECTBA (KUIKOCTB ).

12




Bunst aacop6bmuum B mouBax. K. Tegpoiiii Bblaenun mATh BUIOB MOTJIOTHTEIBHOM
CIIOCOOHOCTH TMOYB: MEXAaHHUYECKYI0, OMOJOrMUYECKYl0, XMMHUYECKYI0, (U3NYECKYl0 U (HU3UKO-
XUMHYECKYIO.

Mexanuueckas noecromumenvnas cnocooHocms. ITO CBOMCTBO 3a/ep’KUBaThb B CBOMX
opax 4YacTHLbl U3 (QWIBTPYIOLIUXCS CyCHEeH3uH. MexaHHuecKoe IOIVIOIIEHUE 3aBUCUT OT
IPaHyJIOMETPUYECKOTO COCTaBa M | JIMHUCTBIE W CYIVIMHHUCTBIE I10YBBI IOTJIOLIAIOT JaXKe
TOHKOJUCIIEPCHBIE YaCTHULbl. Y IECYaHbIX MOYB PHIXJIOE KPYIHOIOPHUCTOE CIIOKEHUE, T03TOMY
OHH cJlabee MOIJIONA0T B3BEIIEHHbIC YaCTHIIBI.

Ha wmexaHnyeckoM IIOTJIOIIEHUM OCHOBaH IPUEM KoJIbMaTaxka (3aujIuBaHUs) JUIS
yYMEHbIIEHUsT (UIbTpAlMM BOJBI Yepe3 JHO M CTEHKM KaHaya. KoibMaTaX MPUMEHSIOT Takxke
JUISL yJIy4lIeHUs] BOAHBIX U (PU3NYECKMX CBOWCTB 3aKAMHEHHBIX M I'pyOO3E€pPHHUCTBIX IECUAHBIX
IIOYB.

buonoruueckas  morioturenpHas — cnocoOHocTh.  OOyciioBieHAa — U30MpaTENbHBIM
IOIJIOIEHNEM PACTEHUSIMU U HEOOXOAMMBIX I UX JKU3HHU 3JIEMEHTOB, (ocdopa, kamus u ap.).
VYcBauBaeMble HMH PAacTBOPUMBIE COEJUHEHHUS IpeBpallialoTcs B OEIKOBBbIE BEIIECTBA,
HYKJICHHOBBIE KHCJIOTBHI, KJIETYaTKy MW Jpyrue KOMIIOHEHTBhl HMBBIX TKaHei. buaropaps
OMOJOrMYECKOMY  IIOIVIOLIEHMIO II0YBA CHCTEMAaTH4YeCKHM OOOramiaeTcsi OpraHUYeCKUM
BELIECTBOM, a30TOM M 30JIbHBIMH 2JIEMEHTaMM NUTaHus. IIpyn 3TOM 3HAYMTEIBHO YMEHBIIAETCS
TF€OXUMHUYECKUH CTOK MUHEPAIbHBIX YAOOPEHUH, BHECEHHBIX B IIOYBY.

Xumuueckasn no2nomumenbHas cnocooHocms. ITOT BUJ MOTJIOTUTEIBLHON CIIOCOOHOCTH
CBsi3aH ¢ 00pa30BaHMEM HEPACTBOPUMBIX B Boje coequHeHuil. [Ipu B3anMonelcTBUN KaTHOHOB
Ca®’, A", Fe’" u oruactu Mg™" ¢ pacTBOopuMbIMEH B Boje Cyib(aramu, KapOOHATAMH H
docdaramu 00pa3yrOTCs HEPACTBOPUMBIE COSAMHEHUS, BhITIaatone B ocaaok. Hanpumep, npu
BHECEHUU B MOYBY (pocopHOro ynoOpeHus B pe3ynbTaTe B3auMoJieicTBUs aHHMOHA GochopHOH
KHUCJIOTHI C KATHOHOM KaJIbLIUs BBINAJAeT B 0CaA0K opTodochaT KalbLus:

2K;3P0O4 + 3Ca(NO3); = 6KNO3 + Ca3(POy)s,.

Qusuyeckas  nozromumenvhas — cnocoomocms. B pesynbrare  Qusmueckoin
HOIJIOTUTEIBHOM CITIOCOOHOCTH MOJIEKYJIbl KOHIEHTPUPYIOTCS Ha IOBEPXHOCTU MOYBEHHBIX
YacTHULI.

Ancopbuueli  Ha3bIBAlOT  CHOCOOHOCTb  MOYBBI  IOIJIOMIATH  LIEJBIE  MOJIEKYJIBI
HOBEPXHOCTHIO JMCIIEPCHBIX YacTHUll. B OCHOBE 3TOro SBIEHUS JEXKUT CHJIA MOJIEKYJISPHOIO
nputsokeHus. OHa o0yciioBieHa CBOOOAHOI SHepruel MoJeKyal W MOHOB, HaXOAALIMXCS Ha
IOBEPXHOCTU TBEpAOH (a3l mouBbl. UeM cuibHEE CTeneHb pa3ApoOJIEHHOCTH YaCTUIl U YEM
Oosble UX 001ast MOBEPXHOCTb, TEM CHIIbHEE OyJeT aficopOIMOHHAs CIIOCOOHOCTh MOYBBI.

ITouBoil mornouiarOTCs pa3IMYHbIE COJIM U3 PAcTBOPOB M Ira3000pasHble BemiecTBa. [Ipu
9TOM HEKOTOpas YacTb pAacCTBOPUMBIX COCIMHEHUN YyIEPKUBAECTCA OT BbIMBIBAHMS, a
razoo0pa3Hble COEJUHEHMs], HAI[PUMEP aMMHaK, OT yJIETy4YUBaHUS B aTMOCchepy.

OpHako Takue BEIeCTBa, KAK HUTPAThl U XJIOPHUABI, TOYBOM He noriomarorcs. [loatomy
HUTpPATHbIE y100pEHUs JIydllle BHOCUTh HE3aJ0JIr0 J0 IIOCEBA CEIbCKOXO03SHCTBEHHBIX KYJIBTYP
WIA B BUJE IOAKOPMOK. DTO HPEIOTBPATUT 3arps3HEHHE BOJOEMOB MU obecreyut Oosee
3¢ (}eKTUBHOE UCNOIb30BAaHUE YAOOPEHU.

@du3MNKo-XUMHUYECKas IMOINIOTHTENbHAs CHOCOOHOCTh (0OMeHHas azacopOuus). ITo
CIIOCOOHOCTH ITOYBbI OOMEHHBATHh HEKOTOPYIO YacThb KaTHOHOB AU(D(PY3HOIO €08 KOJIOUTHOU
Ha 3KBUBAJICHTHOE KOJIMYECTBO KaTHOHOB, HAXOAAIIUXCS B IOYBEHHOM pacTBope. M3BecTHO, 4TO
MUHEPAJIbHBIE COJM U KUCJIOTHl B IOYBEHHOM PACTBOPE B OIPEAEICHHOW CTENEHU
JMCCOLIMUPYIOT (paclafaioTcs) Ha KaTUOHBI U aHUOHBI. ITockonbKy OoJibIIas 4acTh MOYBEHHBIX
KOJUIOMJIOB MMEET OTpULATENbHbIM 3aps], TO W3 pacTBOpa MOIJIOLIAIOTCS B OCHOBHOM
HOJIOKHUTEIBHO 3apsKEHHbIE MOHBI, TO €CTh KaTHOHbl. OOMEH KaTHOHOB IOYBEHHOTO PacTBOpPa
Ha KaTUOHBI, HaXOoIsLI1ecs B TBEPAOH (aze MOUBbI, IPOUCXOAUT IKBUBAJIEHTHO.

[TouBennbM nornomaromum kKomriekcoM (ITI1K), mo K. K. I'enpotiny, Ha3piBaeTcs BCs
CyMMa OpPraHMYECKMX M MHHEPAJIbHBIX KOJUIOMIOB IOYBBl BMECTE C IOIJIOIIEHHBIMH HMHU
noHaMHu. M3 MUHEpaIbHBIX MOYBEHHBIX OTPULIATENBHO 3apsKeHHbIX Koutonnos B IIIIK Bxoxsar
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rpynna IJIMHUCTBIX (MOHTMOPUJUIOHUT, OCHIEIINT, KaOJIMHUT, TaJUIya3uT U Ap.), THIPOKCUIBI
KpeMHHUs, Mapraiua. ['uapokcuabl xene3a U alTlOMUHHUS OTHOCATCS K aM(OIUTONIaM: B KUCIION
Cpelie OHU 3apsKEHBI MOJI0KUTENIBHO, @ B IIEJIOYHOW — OTPHULIATEINIBHO.

Jano: Pemenue:
C(CH3;COOH)=10mmomns/1;
Pacuetsl no ypaBHeHuto @peinumxa:
X A(CH3;COOH)=m(noussi)-C(CH;COOH)' "=
=100r-10%** Mmmons/n = 169,9MMmomb/11

X(CH3COOH) =? OtBet: XA(CH3COOH) = 169,9 Mmmomb/1.

7. UnpuBunyanbHoe nomamnee 3aganue 7 (U3-7) Qucnepcusie cuctembl. JInogoOHbIE 3011
(KonyouHBIE PACTBOPHI): CTPOCHHE, CBOMCTBa, monyueHnue. Komnouansie [TAB.
VYKaxuTe BElecTBa, KOTOPhIE MOTYT CIYKUTh CTAOUIIN3aTOpaMu JJI YKa3aHHBIX B TaOIUIIE
KOJUTOMIHBIX CUCTEM, MOJIyUeHHBIX B pe3yibTaTe 0OMeHHON peakiuu. [IpuBeante BeposTHbIE
(OpMyJIbI MULIEILIL.

3agava | [lucnepcHas Hucnepcuas Crabunu- DOOopMyJITBI MUIIEILT
cpena daza 3aTOp
Bona AgS K,SOq4 [Ag:S]mnS™ | 2n—2x)K " | 2xK*

8. UnmuBuayansHoe nomaimnee 3ananue 8 (M3-8) YcTolunBOCTh M KOATryJSIUS KOJUIOUIHO-
JUCIIEPCHBIX CHUCTEM.
[Toporu ans uccnegyemoro 30 paBHBL: C Nano3 =300 MMoutb/i1, C Na2sosa= 295 mmone/i, C
Mec2= 25 MMoab/J1, C A1c;3=0,5 MMoms/i1. OnpesennTe 3aps1 4acTUL 30J14.

Hano: Pemienue:

Crano3=300; 3aps 30715 BCeria MPOTHUBOIOJIOKEH 10 3HAKY 3apsiAy KOaryJupyrouero
CNa2s04=295; noHa. Koarynupyromumu nonamu OyayT T€ HOHBI JEKTPOJIUTA, JeHCTBYE
Cwmec2=25; KOTOpBIX cooTBeTcTBYeT NpaBuiy Lllynbue-I"apau. ComnoctaBuB moporu
Caic3=0,5. KOAryJIsSIMK ISl 3JIEKTPOIMTOB, OTIMYAOLIUXCS 3apsJOM KaTHOHOB!

“n (NaNOj3) = 300 MMOIB/1M, “n (MgCly) = 25 Mmons/mn’, “n (AICI3) =
0,50 MMOJIB/ZIM; 1 JUISl SJIEKTPOIINTOB, OTIHYAIONIMXCS 3aPSI0M AHHOHOB:

“n (NaNO3) = 300 mmoms/nv’, “7 (Na,S04) = 295 mmoms/am’, “7 ( AICI;)=
0,5 MMOJIB/ZIM’, JIE714EM BBIBOJ O PE3KOM YMEHBIIEHUH 10pOora KoaryJsiuuu u,
COOTBCTCTBCHHO, YBCIIMYCHUU KO&FYJ'H/IPYIOH_[Cﬁ CHOCO6HOCTI/I QJICKTPOJIUTOB
C pOCTOM 3ap51)1a ITOJIOKHUTCIIBHO 3ap$DKCHHBIX HNOHOB. TaKI/IM 06pa30M,
KOAryJIMPYyIOIIUKA HOH B JaHHOM ClTydae UMeeT 3Hak (+), a 3aps 305 — (-).

OTBeT: Koarynupyromuii HOH B JaHHOM ClIydae UMeeT 3HakK (+), a 3apsij 30715

= ().

9. HWnauBuayanpHoe pomamrHee 3amanue 9 (M3-9) JlmodwibHble 300U: pacTBOPHI
BBICOKOMOJIEKYJISIpHBIX coeauHeHui. ['enu. Ctynnu.

No | benox | M3oanexTpuyeckast Touka | pH pactBopa
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Oenka

Kenatun 4,7 5

HOCKOHbe pH pacTBOpa Ooiee mecjIioyHasd II0 OTHOIICHHIO K HBOBHCKTpI/I‘leCKOﬁ TOYKC
JKEJIaTHuHa, TO Oeok 3apAAUTCA OTPULIATCIBHO

10. UnaguBunyansuoe qomamnee 3aaanue 10 (MJ3-10) MukporereporeHHble CUCTEMBI..

K MHKpOreTeporeHHbIM OTHOCATCS CYCIEH3MH, OSMYJIbCUHM, a’po30iH, nopowmku. Ilo
CPaBHEHMIO C KOJUJIOMJIHBIMM YaCTHI[AMHM B 3THUX CHCTEMax YacCTHUI[bl TUCHEPCHOH (ha3bl UMEIOT
3HAYUTENIBHO OO0JIbLINE pa3Mephl. B MUKpPOreTepOreHHbIX HE IPOSBIAIOTCSA TaKUe MOJIEKYIISIPHO-
KHHETHYECKHE CBOMCTBA, Kak OpOYHOBCKOE JBM)KEHUE, TU(HYy3Hs, OCMOTUYECKOE JIaBICHUE.

OMyJbCHH, KaK W BCE KOJUIOUJHBIE M MMKPOI€TEPOI€HHBIE CHCTEMBI, arperaTMBHO
HEYCTOMUYMBBI U3-3a U30BITKa CBOOOAHON 3HEPrHM Ha Mex(a3HONW MOBEpXHOCTU. ArperaTuBHas
HEYCTOMYMBOCTh 3MYJbCUI TPOSIBIAETCS B CaMONPOM3BOJBLHOM O00pa30oBaHUU arperaToB
KalleJIeK ¢ MOCIEAYIOIINUM CIHUSHUEM (KOoaleCUeHIMeNH) OTAeNbHbIX KameleK Apyr ¢ ApyroM. B
pejesne 3T0 MOXKET NMPUBOAUTH K MOJHOMY pa3pyLICHUIO SMYJIbCUU U pa3JIElCHUIO €€ Ha JBa
CJ1051, U3 KOTOPBIX OJIMH COOTBETCTBYET JKMJIKOCTH, 00pa3yIoleil B 3MYJIbCUH AUCIIEPCHYIO a3y,

a IPyrou - >KUJKOCTH, SIBIAIOMIEHCS JUCTIEPCUOHHON Cpeoi
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3. METOAUYECKHUE PEKOMEH/JIALIUU ITO
CAMOCTOATEJBHOMY U3YYEHUIO BOITPOCOB

3.1. ArperaTtHble COCTOSIHUSI BellleCTBA: CBOIICTBA WIeAJIbHBIX U pPeajibHbIX Ia30B

[Tpu u3yuenuu Borpoca HEOOXOAUMO OOpPATUTh BHUMAHUE HA ra30BbIe 3aKOHBI, OTIMYUE
UJCaNbHBIX U pealbHBIX ra30B, MOJIEKYISIPHO-KUHETUYECKYIO TEOPUIO Ta30B

3.2. ArperaTHble COCTOSIHHS BelIeCTBA: CBOICTBAa HAEATbHBIX M PeaJbHbIX
pacTBopoB. bydepHbie pacTBOpbI

[Ipu wm3ydyeHuu Bompoca HEOOXOAUMO OOpaTHTh BHUMAHUE Ha TEOPUU PACTBOPOB,
MexaHu3M D/, KOJIMuecTBEHHbIE XapaKTEPUCTHKU PACTBOPOB 3JIEKTPOIUTOB

3.3. OcHOBBI TEPMOXUMHUH U TEPMOJIMHAMUKHN XHUMUYECKHUX MPOLIECCOB

[Ipu wm3ydenum Bompoca HEOOXOAMMO OOpAaTUTh BHUMAHHWE HA TEPMOJUHAMUYECKHE
napaMeTpsl, CHocoObl pacueTa CBOOOAHOW SHEpruu, (AKTOPbl BIHUSIONINE HA BEJIUYUHBI
TEPMOJMHAMHYECKHUX TTOTEHIINATIOB

3.4. XumMnueckasi KHHeTHUKA

[Ipu wu3ydyeHun Bompoca HEOOXOAUMO OOPATUTh BHHUMAaHUE HA: TUIBl XMUMHYECKUX
peakuuid, 0coOEHHOCTH KaTalnu3aTopoB; (EPMEHTATUBHBIN KaTalu3; 3aKOHbI (HOTOXUMUH,
dboTocuHTE3

3.5. Karaim3

IIpy wu3yyeHun Bompoca HEOOXOOUMO OOpaTUTh BHMMAaHME Ha OCOOEHHOCTH
KaTaJIn3aTOPOB U BHUJIbI KaTaan3a

3.6. ®oToxumus

[Ipu usyuenun Borpoca He0OX0IUMO 0OpAaTUTh BHUMAHHME HA 3aKOHBI (POTOXUMUYECKUX
peakuuil 1 POTOCUHTES.

3.7. DJ1eKTPONPOBOAHOCTH PACTBOPOB JIEKTPOJIUTOB

[Tpu u3ydenun Bompoca HEOOXOJUMO OOpaTUTh BHUMAHHE Ha YEIbHYIO JJIEKTPUUYECKYIO
MPOBOJIMMOCTh U METOJI KOHTYKTOMETHH.

3.8. DaexkTpoxummus

[Tpu u3ydyenun Bompoca He0OXOMMO 0OpaTUTh BHUMAHUE HA 3JIEKTPOJIN3, THIIbI
KOPPO3UHU METAJUIOB, JJIEKTPOXUMUYECKHUE HCTOYHUKH TOKa

3.9. [loBepXHOCTHBIE ABJICHUS: AICOPOLMSL, AATe3Usl, IOBEPXHOCTHOE HATSIZKEHHE

[Ipu uzyuenun Bompoca HEOOXOAUMO OOpPAaTUTh BHUMAHUE HA TUIBI COPOIMU, SBICHUS
CMauMBaHME U aATE3US

3.10. IucnepcHbie cucTemMbl. JInogooHbIE 3011 (KOJIJIOUIHbIE PACTBOPHI): CTPOCHUE,

CBOMCTBA, IOJIy4YeHHE
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Ilpu wu3yyeHuu Bompoca HEOOXOOUMO OOpaTUTh BHUMAHHE Ha MOJIEKYJISPHO-
KMHETUYECKUE, ONTUYECKUE, DIIEKTPO-KMHETUUECKNE CBOMCTBA KOJUIOUAHBIX PaCTBOPOB

3.11. YcTod4MBOCTH M KOATYJSIUS KOJJIOMIHO-AUCIIEPCHBIX CHCTEM eJbHO-
BOCCTAHOBHTE/IbHbIE PEaKIUH

IIpn u3ydyeHum Bompoca HEOOXOJUMO OOpaTUTh BHHMaHHE Ha TEOPUH KOaryJslud,
npasuio lynene-I'apau

3.12. JInopuabHbIe 30J1M: PACTBOPHI BBICOKOMOJIEKYJISIPHBIX coeAuHeHuil. I'enm.
Cryanu.

ITpu u3ydyeHuu Bonpoca HEOOXOUMO OOpPaTUTh BHUMAHHE HA U303JIEKTPHUECKYIO TOUKY
Oenka, IBIEHUE TUKCOTPOIIHUS.

3.13. MukporereporeHHble CHCTEMbI: IMYJIbCHH, A3P030JIH, IIEHbI, TOPOIIKH,

CYCIIeH3HH, NACThI

ITpu n3yuenun Bonpoca He0OXOAUMO 0OpaTUTh BHUMAHKUE Ha TUIIBI MUKPOI€TE€POr€HHBIX

CHUCTEM
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4. METOANYECKUE PEKOMEHIAIIUN
IO IMOAI'OTOBKE K 3AHATHUSAM

4.1 ArperatHble COCTOSIHUS BellleCTBA: CBOICTBA MI€AJIbHBIX U PeajibHbIX Ia30B.

[Ipy MOATOTOBKM K 3aHATHIO HEOOXOIWMO OOpaTHUTh BHHMAaHHE Ha Ta30BbIE 3aKOHBI,
OTJIMYME UJCATBHBIX U PEATbHBIX Ta30B, MOJICKYJISIPHO-KUHETHYECKYIO TEOPHIO ra30B

4.2 ArperatHble COCTOSIHUSI BeleCTBAa: CBOMCTBA H/IEAJbHBIX H PeaJbHbIX
pacTBopoB. bydepHblie pacTBOpbI.

[Ipu MoAroTOBKM K 3aHATHIO HEOOXOIUMO OOpaTUTh BHUMaHHUE Ha TEOPHH PACTBOPOB,
MexaHu3M O/, KOJMYECTBEHHbIE XapaKTEPUCTUKH PACTBOPOB AJIEKTPOIUTOB, MEXAHU3M
OydepHoro neiicTBus, OMoIOrHYecCKOe 3HaueHNue Oy(pepHbIX CUCTEM

4.3 OcHOBBI TEPMOXUMHY U TEPMOJAMHAMUKH XUMHYECKHX MPOILECCOB.

[Ipy MOATOTOBKYM K 3aHATHIO HEOOXOIUMO OOpaTHTh BHUMaHHUE HAa TEPMOJIMHAMHYCCKUE
napameTpbl, 3aKOHbI TEPMOJAMHAMHUKH, CJICACTBHE M3 3akoHa l'ecca, cmocoObl pacuera
W3MEHEHUsI DJHTPONMM U CBOOOAHOW SHEpPruu, (aKTOpbl BIMSIONIME HA BEITUYUHBI
TEPMOJIMHAMUYECKUX TTOTCHIIHAJIOB

4.4 XuMuuyeckasi KHHETHKA

[Ipu MOATOTOBKY K 3aHATHIO HEOOXOIUMO OOpPaTHTh BHUMaHUE Ha (PaKTOPHI, BIHSIONINE
Ha CKOPOCTb PEAKIINH, MOPSIOK U MOJIEKYISIPHOCTh PEAKIUU, KHHETUYECKHUE YPaBHEHUS

4.5 Karaams
IIpy NOArOTOBKM K 3aHATUI0O HEOOXOAMMO OOpaTUTh BHUMAaHHE Ha OCOOEHHOCTH

KaTaJIu3aTOPOB U BUbI KaTaJIn3a

4.6 ®oroxumus
[Tpu mOATrOTOBKY K 3aHATHIO HEOOXOAMMO OOpAaTUTh BHUMAHUE HA 3aKOHBI (POTOXMMHUHU U

(dorocuHTe3

4.7 DJIeKTpPONPOBOIHOCTH PACTBOPOB 3JIEKTPOJIUTOB

IIpy NOATOTOBKM K 3aHATHIO HEOOXOAMMO OOpaTUTh BHHUMAHHE Ha YAEIbHYIO
IEKTPUUECKYI0O IPOBOJUMOCTb,  SKBHUBAJEHTHYIO 3JIEKTPUUYECKYIO IPOBOJUMOCTb, 3aKOH
Kounbpayma,

4.8 DuekTpoxumust
HpI/I IOATOTOBKHM K 3aHATHUIO HCOGXOI[I/IMO 06paTI/ITB BHMMaHHE Ha TaJIbBaHHYCCKUH

3JIEMEHT, THIIBI AJIEKTPOJIOB, ypaBHeHHe HepHcra
4.9 IloBepXHOCTHBIE SIBJIEHUSI: aICOPOLMSL, a/ire3Hsl, IOBEPXHOCTHOE HATSIZKEHHE.
[Ipu moAroTOBKM K 3aHATHIO HEOOXOJMMO OOpaTUTh BHUMAHHUE HA THIBI COpPOIUU,
SIBJICHUS] CMAaYMBaHUE U aAre3usi, TCOPUHU afcoporuu
4.10 IucnepcHblie cucrembl. JInopoodHbIE 3011 (KOJIJIOUIHbIE PACTBOPbI): CTPOEHHE,

CBOMCTBA, MOJIy4YeHHE.
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[Ipy MOATOTOBKM K 3aHATHUIO HEOOXOAMMO OOpaTUTh BHHMAaHHME Ha MOJIEKYISPHO-
KMHETUYECKHUE, ONITUYECKHUE, IJIEKTPO-KNHETUUECKHE CBOWCTBA KOJUIOMAHBIX PACTBOPOB, METObI
MOJIYYCHHUS] U OUYUCTKH, CTPOCHUE MHUIIEILIBI

4.11 YCcTOMYMBOCTD U KOATYJISIIUAA KOJJIOUIHO-INCIIEPCHBIX CUCTEM.

[Tpu MOATOTOBKH K 3aHATHIO HEOOXOAMMO OOpAaTUTh BHUMAaHUE Ha TEOPUU KOATYIISIIHH,
npasuio lyneue-I'apau

4.12 JInoduibHbIie 30JM: PACTBOPHI BBICOKOMOJICKYJSIPHBIX coeauHeHmil. I'esm.
Cryanu

[Ipy MOArOTOBKM K 3aHATHIO HEOOXOOUMO OOpaTUTh BHMMaHUE Ha Ha CBOWCTBa
pacTBOPOB  BBICOKOMOJIEKYJIIPHBIX BEIIECTB, H30UIEKTPUUYECKYIO TOYKY Oe€nka, SBIECHUE
TUKCOTPOIIUS.

4.13 MuxporereporeHHble CHCTEMbI: 3MYJbCHH, a3P0O30JIM, IMEHbI, MOPOILIKH,
CYCIICH3MH, aCThI

[Ipy DOArOTOBKM K 3aHATHUIO HEOOXOJUMO OOpaTUTh BHHUMAaHHE HAa  THUIIBI

MUKPOTCTCPOrCHHBIX CUCTCM
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