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OBLIUE ITPABUJIA PABOTHI B IABOPATOPUH

JlabopaTopHble pabOTHI MO0 XUMHUU MPOBOJST B CIELUATBLHO 000PYIOBaH-
HOW XMMHYECKOM J1abopaTopuu. 3a KaXAbIM CTYJIEHTOM Ha BpeMmsi paboThl 3a-
KPEIUIAIOT MeCTO Ha paboueM ctoiie. B mpouecce paboTel HEOOXOUMO coAep-
&KaTh pabouee MeCTO B MOPSJIKE M YHCTOTE. 3arpeniaeTcs KJIacTh Ha CTOJ MOPT-
e, KHUTH, CBEPTKHU T.II., @ IO OKOHYAHUIO pabOThI HEOOXOaUMO yOpaTh pa-
0oYee MECTO U THIATENIBHO BEIMBITh XUMHUYECKYIO MOCYAY.

B xumuueckoit mabopaTopuu Hy>KHO 0COOEHHO CTPOTrO COOIIOAATH MPaBH-
Ja TEXHUKU 0€30MaCHOCTH, C KOTOPBIMU KaX bl JIOJKEH XOPOUIO O3HAKOMUTh-
Csl B MEPBbIN k€ IeHb paboThl. HapylieHne ux MOKeT NPUBECTH K HECUACTHBIM
CITyYasiM.

[Ipu HarpeBaHuM HeJb3s Aep>KaTh MPOOUPKHU OTBEPCTUEM K cebe uiu pado-
TAIOIIEMYy PSIIOM, HEJIb3s HAKJIOHSATHCS HAJ OTBEPCTUEM COCYJla, B KOTOPOM
POTEKAET peaKIusl.

HcnpIThIBaTh Ta3bl Ha 3amax HY>KHO OCTOPOXKHO: NMPOOUPKY CIEAYET Nep-
&KaTb B JIEBOM pyKe Tak, 4YTOOBI OTBEPCTHE HAXOIWJIOCh HMXKE YPOBHS HOCA, U
paBO¥ pyKON HampaBiATh K cebe crnadblii MOTOK BO3ayxa. Kakiwlid CcTyAeHT
JOJDKEH 3HATh, T/I€ B JAOOPATOPUM HAXOJIUTCS alTeyka, MPOCTEUIINE CpelcTBa
OTHETYIIeHHUs (B0, MECOK, KolIMa (0/es110), OTHETYIIIUTEIIb).

[Tpu BeIMONHEHUH J1aOOpPATOPHON PabOTHI HEOOXOAUMO 3amucaTh B pado-
YUl THEBHUK TeMy paOoTbl, yKa3aTh LIeJb OMbITa, CPOPMYIUPOBATH €TO TEOpPE-
TUYeCKoe 00OCHOBaHUE, 3aMKucaTh HAOIONECHUS, YPAaBHEHUS MPOTEKAIOIINX pe-
aKLWW, CAENATh BHIBOJIBI.

INPABUJIA TEXHUKHU BE3OITACHOCTHA

1. K mro6oit paboTe creayer mpucTynaTh TOIBKO TOTJa, KOTJa BCE ATAIbl €€ h3-
BECTHBI U HE BBI3BIBAIOT COMHECHHUI.

2. PaboTtaTh B XUMHUYECKOW JTaOOpaTOPUHU HYKHO aKKypaTHo, 0e3 crmemku. Ha
paboyeM CToJie TOJKHBI HAXOAUTHCS TOJIBKO HE0OX0auMble TPUOOPHI U pa-
0ouunii THEBHUK.

3. JInst 3anuThl KBl OT JEHCTBUS XUMUYECKUX PEAKTUBOB HEOOXOIMMO pa-
60TaTh B Xajare.

4. Bce OMBITHI C STOBUTHIMH BEIIECTBAMH, KOHIICHTPUPOBAHHBIMHU KHCIIOTaMH,
JETYYUMHU U €AKMMHU BEIIECTBAMH MPOBOAUTH TOJIHKO B BBITSHKHOM IKady,
OTKpBIB JIBepILly 1mikada Ha 1/3.

5. He crnenyer monb30BaThCsl PeakTUBAMH, €CIIM OHHM XPaHATCSA B mocyae 0Oe3
ATUKETOK.

6. Henmb3s BbUIMBATH B PAKOBHHY OCTAaTKH KHCJIOT, MIENOYEH W OTHEOIACHBIX
BEIIECTB: MX HYXXHO CJIMBATh B CICIUAIBHO MpEIHA3HAYCHHBIC ISl 3TOTO
CKJISTHKY, HAXOSAIIUECS B BBITSDKHOM IIKady.

7. Ilpu pa3baBiieHNH KOHIIEHTPUPOBAHHON CEPHON KUCIIOTHI BIMBATh KUCIIOTY B
BOAY (a HE HA00OPOT) HEOOIBIIMMHU MOPITUSMU, TTPU TTOMEIITUBAHUH.

8. 3ampemraercss paboTaTh ¢ OTHEONMACHBIMH BEIIECTBAMHU BOJIU3U BKIFOYEHHBIX
TOPEJIOK WU AJIEKTPUUECKUX MPUOOPOB.



9. Henb3s BeIOpachiBaTh B pAKOBUHY HENPOPEArMPOBABUINE OCTATKH METAILIOB.

10. T'opsiune )XUAKOCTH HENB3S BBUIMBATH B TOHKOCTEHHYIO MOCYY.

11. Bo u30exxaHue paHEeHHs] OCKOJIKAaMHU CTEKJa CIIEAyeT COOJII0JaTh Mephbl
PEIOCTOPOKHOCTHU MPHU pabOTE CO CTEKIISIHHON NOCYI0M.

12. He momyckaTh nomnaaaHus KUCIOTHI WK 1iesioun Ha pyku! [Ipu nonaganun
KHCJIOThl Ha KOXY OOOXOKEHHOE MECTO MPOMOMTE OOJBIIMM KOJIMYECTBOM
IPOTOYHON BOJBI, a 3aTeM oOpaboTaiiTe pazdaBieHHBIM (1-3%-HBIM) pac-
TBOpoM OukapOoHara HaTpus. [Ipu momnagaHuM 1IEI0YM HA KOKY BHadase
TaKXe MPOMOMNTE MPOTOYHON BOAOH, a 3aTeM pa30aBieHHbIM (3 %-HbIM)
PacTBOPOM YKCYCHOM WJIM OOPHOM KUCIIOTHI.

13. Ilpu TepMHUECKOM 05KOT€ KOXKY CIIEAyeT OOMBITh CIIUPTOM, a 3aTEM CMa3aTh
Ma3bl0 OT 0KOT'OB.

14. 1Ipn momamaHuy peakTUBOB B IJla3a CIEAYET NMPOMBITH UX CTPYEH BOIBI U
00paTUThCS K Bpayy.

15. Ilpu oTpaBieHnu razaMu HEOOXOAMMO 00ECTIEYUTh OCTPAAaBIIEMy IPUTOK
CBEJKETO BO3/yXa.

[IpeneOpexenne TpeOOBAaHUSAMHU TEXHUKU OE30MACHOCTU B pabOTE MOXKET
IIPUBECTH K HECUACTHBIM CIIy4asiM, KEPTBaMU KOTOPBIX YAaCTO CTAHOBATCSA HE
caMH HapyIlIWUTENH, a UX TOBapHIlu o padbore. Bee pabotaromue B nmadboparo-
pHUU AOJDKHBI YMETh OKa3bIBATh IIEPBYIO IIOMOILb IIPU 05KOTaX U OTPABJICHHUSIX.

BBEJIEHHUE

K MOBEpXHOCTHBIM SIBIIEHHUSIM OTHOCHUTCSI COBOKYIHOCTH SIBJICHHUW, CBS-
3aHHBIX C OCOOEHHOCTSIMU CBOMCTB MOTPAHUYHBIX CJIOEB MEXAY IBYMS COIpPH-
KacaromuMucs Ga3zaMu, ¢ HaTUYHEM W30BITOYHON SHEPIUH Yy MOBEPXHOCTHU pa3-
nena. DT sIBJICHUS MOTYT OBITh pa3/iejieHbl Ha JIB€ OCHOBHBIE rpymnmbl. K mep-
BOH IpyIe cleAyeT OTHECTU SIBJICHUS, CBSI3aHHBIE C U3MEHEHHUEM (OPMBI IO-
BEpPXHOCTEN paszena (KanwuUIsspHbIe SIBICHUS, CMauYMBaHKE, IPUIKIIAHUE U Ap.).
Ko BTOpO#i rpynme OTHOCATCS aJCOpPOLIMOHHBIE SIBJICHMS, B OCHOBE KOTOPBIX
JIEKUT U3MEHEHHE COCTaBa IIOBEPXHOCTHOIO CJIOA.

Mornekynbl BellecTBa, PacHoIOKEHHbIE BHYTPU (a3bl, OTIUYAIOTCS IO
DHEPTETUYECKOMY COCTOSHHIO OT MOJIEKYJI, HaXOJSIIMXCS Ha TPaHULIEC pasziena
¢da3. Bo BHyTpeHHUX closiX (ha3bl CHUJIBI B3aUMHOTO MPHUTSDKEHUS IS KaKIOM
MOJIEKYJIBI B CPEIHEM IO BPEMEHH OJMHAKOBBI BO BCEX HAIIPABIICHMSX, IOJIHO-
CTBIO CKOMIIEHCHPOBAHBI U PABHOJCUCTBYIOIIAsA UX paBHa HYIIO0. [Ipon3BonbHOE
NepeMeIIeHHe MOJIEKYJIbl JKUJIKOCTU WUJIM ra3a BHYTpHU (a3bl B JIHOOOM Hampas-
JICHUU HE CBS3aHO C BBIJICJICHUEM WM MOTJIOMIEHHEM 3Heprun. MHaue o0cTouT
JIeJI0 C MOJIEKYJIaMHU, HaXOJASIIUMHKCS Ha rpaHuue pasnaena (a3. OHM UCHBITHI-
BAIOT HEOJMHAKOBOE BIIMSHHUE CHJI MEXKMOJIEKYJIPHOIO B3aMMOJECHUCTBUSL CO
CTOPOHBI KaXJIOW U3 coceaHuX (a3, MOCKOJbKY HX (PU3MyecKkue CBOWCTBA
(TIOTHOCTD, MOJISIPU3YEMOCTD U T. J1.) Pa3IUYHBI.

Ha rpanune pasnena KUIKOCTH ¢ COOCTBEHHBIM IapoOM WM C BO3TyXOM
CHJIBI MEXMOJIEKYJIIPHOTO B3aUMOJICUCTBUSL OKa3bIBAIOTCSI CYLIECTBEHHO OOJIb-
LIIMMU CO CTOPOHBI XKUIKOCTHU. IIoBEpXHOCTHAs MOJEKyJa HCIBITHIBAET OJHO-



CTOPOHHEE NPUTSHKEHUE CO CTOPOHBI KUIKOCTH, BTATUBAIOLIEE €€ BHYTPb KUI-
KocTH. B 001eM cirydae paBHOACHUCTBYIOLIAS CHUJI MEKMOJIEKYJIIPHOTO B3aHMO-
JNENCTBUS MOBEPXHOCTHBIX MOJIEKYJI IEPIEHAUKYJIISIPHA TOBEPXHOCTH pa3iea u
HaIpasjieHa B CTOpPOHY (a3bl ¢ 00Jiee THTEHCUBHBIM MEXMOJEKYISIPHBIM B3au-
MOJENCTBUEM. DTa CUJIA, OTHECEHHAS K €UHULIE TUIOIIAN IOBEPXHOCTH pa3ze-
Jla, HOCUT Ha3BaHUE BHYTPEHHETO JABJICHUS U ABJISETCA BaXXHOU XapaKTEPUCTH-
KoM skunkoctd. Kak mpaBuiio, BHyTpEHHEE JaBJICHHE T€M OOJbIlIe, YeM BBIIIE
NOJIAPHOCTh BEIleCTBA. BTATMBas MOBEPXHOCTHBIE MOJIEKYJIBI BHYTPh (pa3bl,
BHYTPEHHEE JABJICHHE CTPEMUTCS YMEHBLIUTH MOBEPXHOCTh 0 MHUHHMAJbHO
BO3MOKHOU B IAHHBIX YCIIOBUSX.

I
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Puc.1. B3aumoneiicTBie MoJIeKyJ, paclio0KEHHBIX Ha IIOBEPXHOCTH pasnena ¢a3 u
BHYTpH (pa3bl.

YBenuueHue momaan NoBEpXHOCTH pazjiena (a3 CBsA3aHO C BbIJICICHUEM
MOJIEKYJ U3 TJIyOuHBI (Da3bl HA MIOBEPXHOCTD, T. €. C COBEPIIEHUEM PabOTHI MPO-
THUB CWJI BHYTPEHHETO JIaBJICHUs. JTa pabora A B 00paTUMBIX U30TEPMUUECKUX
YCJIOBUSIX TIPOTOPIIMOHAJIbHA TUIONIAAU 00pa3yroIeicss HOBOM MOBEPXHOCTH S:

—dA = o-ds (1)

MaxkcumanbHast pabota A, B3sITasi CO 3HAKOM «MHUHYC», paBHa B 3aBUCH-
MOCTH OT YCJIOBUH (p = const Wi v = const) yBenudeHuto 3Heprun [ mboca mim
sHepruu ['enbmronsia. [1ogo6HpIM ke 00pa3oM K yBEIHMUYEHHUIO TOBEPXHOCTHOM
sHepruu ['eapbMroiplia MpUBOIUT U paboTa paspbiBa CBSI3eM MpU ApOOICHUH
TBEPABIX TeJ (V = const), COMPOBOKIAIOMIASCSA YBEIIMUYEHUEM IIONIAIU TTOBEPX-
HocTH pazzaena $a3. KoadduinreHt nponopiinoHanbHOCTH G B COOTHOIIEHHUH (1)
paBeH paboTe yBeJIWYEHHs MOBEPXHOCTH MPHU MOCTOSIHHOM TemrepaType, o0be-
M€ U COCTaBe, OTHECEHHOM K eIuHUuIE MOBepXHOCTU. OH UHCIEHHO paBeH
YACIBHOMN IMOBEPXHOCTHOM dHEPrUuu ['eIbMronba U Ha3bIBAaETCA HOBEPXHOCM -
HolmM HamaxceHuem. [IpUMEHUTENFHO K TpaHUIE ABYX KOHICHCHPOBAHHBIX
¢a3 yarie ynoTpeOastoT TePMUH «MeK(Pa3HOE HATIKECHUEY.

[TonsiTre «moBepXHOCTHOE (Mex(a3zHOe) HATsDKEHHE)» OBLJIO BBEACHO B
¢u3uKy emie 10 TOro, Kak Oblja pa3BUTa TEPMOJAMHAMHUKA MTOBEPXHOCTHBIX SIB-
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JeHuil. BennunHy ¢ paccMaTtpuBaliv Kak CHITY, HAIIPABJICHHYIO TAHTCHIIUAILHO
K TIOBEPXHOCTH U CTATUBAMONIYIO ee. O HAKO Takas TPAaKTOBKA MOXKET MPUBECTH
K OITMOOYHOMY BBIBOJIY O TOM, YTO CYIIECTBYIOT OCOOBIE, OTIIMYHBIC OT MEKMO-
JICKYJSIPHBIX «ITOBEPXHOCTHBICY» CHIIBI M YBEIIMYCHHUE IIOBEPXHOCTH €CTh PE3YJIb-
TaT €€ PACTSHKEHUS, T. €. YBEIIMUCHUS PACCTOSHHSI MEXKIY MOJIEKYJIaMH B IO-
BEPXHOCTHOM cJioe. PasMepHOCTh BEJTMUMHBI G — DHEPIHsl HA CIUHUILY MTOBEPX-
Hocty (JIx/M?), uim, 4To TO XKe, cuiaa Ha equauy bl (H/m).

[ToBepxXHOCTHOE HATSKEHHUE MOKHO TPEICTaBUTh TAK)KE KaK DHEPTHIO ITie-
peHoca MoJieKys1 u3 o0bema Tella Ha TOBEPXHOCTh WM Kak paboTy oOpazoBaHUs
eIMHUIIBI TTOBEPXHOCTU. B 00111eM cityyae mOBEPXHOCTHOE HATSKEHUE SBIIACTCS
YaCTHOM MpOU3BOAHON OT sHepruu ['nbOca mo Mexda3zHOW MOBEPXHOCTU TPH
MOCTOSIHHBIX TEMIIEpAType W JABJICHHUH JIJISi TIOCTOSIHHOTO YKCJIa MOJICH KOMIIO-
HEHTOB

adGg
0= (E)n,P,T

e S — HOBEPXHOCTH pasaena (M?); o — cBOOOHAS MOBEPXHOCTHAS DHEPIHUS, OT-
HECEHHas K eIMHUIIC TOBEPXHOCTH, WIIH IIOBEPXHOCTHOE HATSKEHUE

Cucrembl ¢ H30BITKOM CBOOOJHOW JHEPTHMH HEPABHOBECHBI U TEPMO-
JTMHAMHYECKH HEYCTOWYUBHI, T.K. YCJIOBHEM YCTOWYMBOTO PAaBHOBECHS CUCTEMBI
SIBIISIETCS. MUHHMMAJIbHAsi CBOOOJHAs PHEprusi. B Takux cucTeMax MpOTEKaroT
MPOLIECCHI, MPUBOJAIINE K PAaBHOBECHIO, T.€. YMEHBIICHUIO MOBEPXHOCTHOM
sHeprun ['mb6ca. [Ipu 3TOM CamMONMpPOU3BOIBLHO MPOTEKAIOIMIMMH MPOILIECCAMHU
SIBIISTFOTCSI:
YMeHbuienue medchaznoii nosepxnocmu (M3MeHeHUE (GOpPMbl U KPUBU3HBI;
KOaryJisiiys, KOAJECICHINS U Jp.) MPU MOCTOSHHOM ITOBEPXHOCTHOM HaTsKe-
HUU G;
YMeHbUIeHUEe NO8EPXHOCHHO20 HAMANCEHUA NPU COXPAHEHUU HOCHOAHHOU
nosepxnocmu s=const (aare3usi ¥ CMayuBaHUE, aaCOPOIHs, BOZHUKHOBEHHE
AIIEKTPUUECKOTO MOTEHIIUAA U JIp.).

INIOBEPXHOCTHOE HATAXKEHUWE U ITIPUPOJA BELLIECTBA

BenrnunHa noBEepXHOCTHOTO HATSKEHMS! SIBJISIETCS MEPOW MHTEHCHUBHOCTHU
MOJIEKYJISIPHO-CHUJIOBOT'O T0JIS B TOBEPXHOCTHOM ciioe. I1ockoabKy mOBEpXHOCT-
HOE€ HATSKEHHUE SIBISETCS Pe3yJIbTaTOM HECKOMIIEHCUPOBAHHOCTU MEKMOJIEKY-
JSIPHOTO B3aMMOJEMCTBUS B PasHbIX (pa3ax, OHO OINpPEAEIAETCS Pa3HOCThIO UH-
TEHCUBHOCTH B3aUMOJICHCTBUS MOJIEKYJI BHYTPHU Kaxxa0ou (a3bl (KOoresmm) u B3a-
UMOJICHCTBUS MOJIEKYJI pa3nuuHbIX (a3 (aare3un). IHTEHCHBHOCTH MOJIEKYJISIp-
HBIX B3aUMOJIEUCTBUN BHYTPHU (pa3bl B TEOPUU MOBEPXHOCTHBIX SIBJICHUN OOBIY-
HO 0003HAYarT TEPMUHOM «IOJSPHOCTH». llonmspHOCTH BellecTBa B OYEHb
OOJIBIION CTENEHH CBSI3aHA C TAKUMH €€ TapaMeTpaMH, KaK JUIMOJIbHbIA MOMEHT
MOJIEKYJI, AUAJIEKTpUYECKasi MPOHULAEMOCTh, MOJIIPU3YEMOCTh MOJEKYJ, CIIO-
COOHOCTh K 00pa30BaHUIO BOJOPOJAHON CBsA3M Mexay Modekyinamu. Cyie-
CTBEHHYIO pOJIb UTPAIOT TAKXE IMJIOTHOCTH (MOJISIpHBIA 00BEM) BEIllEeCTBa, I€o-



METpHSL CTPOEHHSI MOJIEKYJI, OPUEHTALMS MOJIEKYJ B ITOBEPXHOCTHOM CJOE,
ONpENEIAIONIas HAIMPABJICHUE CUJIOBBIX IOJIEH, BO3MOKHAas B3aUMHAsl pacTBO-
PUMOCTb rpaHnyanux ¢as, uX XuMHUUECKOE B3auMOJICHCTBUE.

DKCNEPUMEHTAIbHBIE METO/IbI ONIPEAECIEHUS IOBEPXHOCTHOTO HATSKECHUS
MPUMEHHUMBI K ABYX(a3HbIM CUCTEMaM C JIETKO MOABMKHOM, 0OpaTUMO U3MEHSI-
€MOU MMOBEPXHOCTHIO pa3jielia ra3a ¢ )KUAKOCThIO WU JIByX HECMEIIMBAIOLIUXCS
xuakocrel. Kak mpaBuiio, OHM OCHOBaHbl Ha U3MEPEHUU CUJIbI, YPaBHOBELIU-
BAaIOUIEH MOBEPXHOCTHOE HaTshKeHue. lIpsMoe omnpeneneHre MOBEPXHOCTHOM
DHEPIUH TBEPABIX TE€J HEBO3MOKHO, U BEJIMUYUHBI G 111 HUX OLEHUBAIOTCS JIMILb
KOCBEHHO.

N3MeHeHne KPUBU3HBI MMOBEPXHOCTHU BHI3BIBAET U3MEHEHUE BHYTPEHHETO
JlaBjieHud B Tenax. PasHocTh naBnennit AP B )XHAKOCTH C KpUBU3HOW OBEPXHO-
CTH U 0€3 HEeE HA3bIBACTCS KANUNIAPHBIM OABIEHUEM.

CBsi3p KaWJUIAPHOT'O JABJICHHUS C KPUBU3HOM MOBEPXHOCTHU OIHCHIBAETCS

ypaBHeHHeM Jlamaca:

20
AP = —
r

I71€ 7 — paauyC KpUBU3HBI IOBEPXHOCTH.

OTO COOTHOLIEHUE JIEKUT B OCHOBE MHOIMX METOJIOB OIPEIEIICHHS II0-
BEPXHOCTHOI'O HATSKEHUS.

Ecin )XuaKocTh UMEET OBEPXHOCTh pa3fiesia He C ra3oM, a ¢ Jpyroi Kuj-
KOCTBIO WJIM TBEPJbIM TEJIOM, TO MEXAY HUMHU CYLIECTBYET paboTa aare3uu
(npununanus) Aayr, XapakTepusyrolas B3aumoseiicteue (pa3. Ona onpenenser-
csl ypaBHeHueM [lronpe

Aayr = 07 + 0, — 09, (2)

r7ie 61 — OBEPXHOCTHOE HATSHKEHUE TBEPAOro Tena 1 Win KUAKOCTU Ha TPpaHu-
Ie C Ta30M; G2 — MNOBEPXHOCTHOE HATSDKEHHE TBEPIOTO Tela 2 WU KUAKOCTH
Ha TPaHULIC C Ta30M; G|2 — IOBEPXHOCTHOE HATSHKCHUE HA TPAHUIIC KUIKOCTh —
KUJKOCTh WIIU KUJIKOCTh — TBEPIOE TEJIO.

N3 ypaBHenus [lronpe ciemyer, yTo yem Oojblie padota aare3uu (B3au-
MOJEUCTBUST Mexay ¢da3amu), TeM MeHbIIe Mex(pa3Hoe HaATKEHUE Gi2.
YMeHblIIEHNE TOBEPXHOCTHON 3HEPTrUU MPOUCXOIUT B PE3YIbTATE adcopouuu
(KOHIIEHTPUPOBAHUS1) MOJIEKYJI BELIECTB B IOBEPXHOCTHOM CJIOE.

B tabnume 1 mpemcraBiieHbl 3HAYEHUS BETUYWH IMOBEPXHOCTHOTO HATSI-
YKEHUSI Psi/ia )KUJIKOCTEN HA TPAHUIIE C UX HACBHIIIIEHHBIM TapPOM.

Camoe Majnoe MOBEPXHOCTHOE HATSHKEHHE OKa3bIBACTCS Y COKMXKEHHBIX
WHEPTHBIX Ta30B, CUMMETPUYHBIE MOJIEKYJbl KOTOPBHIX O00JaJal0T HUYTOKHOM
noJISIpU3yeMOCThi0. [IOBEpXHOCTHOE HATSKEHHUE OPTraHUYECKUX KHUIKOCTEH
BO3pacTaeT € yBEIMYEHUEM HUX MNoysipHocTH. OOpaimiaer Ha cebs BHUMAaHHE
OoJbIIasi BEIMYMHA MOBEPXHOCTHOTO HATSKEHMSI BOJIBI IO CPABHEHUIO C APYTH-
MU KHJKOCTSIMU. JTO CBSI3aHO CO CKJIOHHOCTBIO BOJIbI K 0Opa3oBaHUIO BOJIO-
pPOIHBIX cBsA3el. Ele BbIlIe MOBEPXHOCTHOE HATSXKEHNUE PACILIABICHHBIX COJIEH
Y METaJUIOB, JIJI1 KOTOPBIX XapakTepHa MOHHAsA CBs3b. [[OBEpXHOCTHASI SHEPTHUs



TBEPJBIX TEJI, ONPEAECICHHAss KOCBEHHBIMU METOAAMH, 0Ka3ajaach CyIIECTBEHHO
OO0JIbIICH, YEM B CIIy4ae )KUIKOCTEH.
Tabnuna 1.

HOB@pXHOCTHOG HaTAXKCHUC )KI/II[KOCTGI\/’I Ha rpaHuIe ¢ MX HACbINICHHBIM IIapOM

BemecTso Temmneparypa, c - 103, ITx/m?
°C (opr/cm?)

Kunxum renni -270,5 0,30
Kunakuii a3ot -195 9,8
I'excan 20 18,4
OxTtan 20 21,8
OTaHoII 20 22,8
A1ieToH 20 23,8
benzon 20 28.8
Cepoyriepon 20 37,7
deHoI 20 42,3
['muepun 20 63.4
Bona 20 72,7
Pacrutas ximopuga natpus 810 113
PacnnaB xymopuja antoMUAHUS 452 125
PryT1h 20 472
Kunkuii HaTpuit 97 202
Kunkoe xeneso 1535 1880

Cy1miecTByeT HEKOTOpask KOpPEsaIus MEXIy TTOBEPXHOCTHBIM HATSIKCHHU-
€M JKHUJIKOCTH M TEILIOTOW e¢ McrmapeHus. YToObl BEIBECTH 1 MOJIb BEIEeCTBA U3
o0beMa B MOBEPXHOCTHBIN CJIOW, HY)KHO IPOM3BECTH PabOTy, T. €. 3aTPaTHTh
HeKoTOopyto 3Hepruro. OO0bIYHO OHa cocTaBisieT 3,5—5 kJ[/Monb. DTa 3HEprHUs,
paBHas B M30TEPMHYECKOM Iporiecce pabore 4 0Opa3oBaHHUsI HOBOW MOBEPXHO-
CTH, BBIYHUCIISIETCS 110 (popMyIie

A= ®" Ny o,

rie ® — IUIoWAb, MPUXOASIIAsICS Ha OJHY MOJIEKYJy B MOBEPXHOCTHOM CIIOE,
N, — nocrosiHHass ABOrajpo, 6 — IOBEPXHOCTHOE HATsDKEHME. {1 3TUII0BOro
crupta, Hanpumep, W=20 -102°-6,02 - 10% -30 - 10° Tx/moab = 3600 Ix/Monb
~ 4 x]Jlx/momb. Temnotel ke ucnapeHus cocTaBiasiorT 30—50k/[x/Monb (mis
stunoBoro crnupta 42,8 kJlx/mMons). Takum oOpa3zoMm, paboTa, KOTOPYIO HY>KHO
COBEPILUTH, YTOOBI BHIBECTH MOJIEKYJIy Ha MOBEPXHOCTb, coctaBisier 10—20%
OT pabO0ThI, HEOOXOAUMOM, UTOOBI MOJHOCTHIO OTOPBATH €€ OT (a3bl.
Jluteparypa: [1]



INIOBEPXHOCTHOE HATAKEHHUE PACTBOPOB

B noBepXHOCTHOM €J10€ pacTBOpa MPUCYTCTBYIOT U MOJIEKYJIBI PACTBOPH-
TE€Jsl, © MOJIEKYJIBI pAaCTBOPEHHOr0 BemiecTBa. [103TOMy MOBEpXHOCTHOE HaTs-
JKEHUE PacTBOPA OTIMYAETCS OT IMOBEPXHOCTHOI'O HATSHKEHMSI YMCTOIO PacTBO-
putens Go. Eciii MOBEpXHOCTHOE HATSHKEHHE PACTBOPEHHOIO BellecTBa (o)
00JIbIIIE, YEM MOBEPXHOCTHOE HATSHKEHHE YHMCTOTO PACTBOPUTENS, OBEPXHOCT-
HOE HaTsDKEHUE pacTBopa Bo3pactaeT. Eciau Ke NOBEPXHOCTHOE HATSHKEHHE
pPacTBOPEHHOI'O0 BELIECTBA MEHBUIE, YEM I[OBEPXHOCTHOE HATSHKEHHE YUCTOrO
pPacTBOPUTENIS, TO IMOSBICHUE MOJEKYJ PACTBOPEHHOrO BEIIECTBAa B IOBEPX-
HOCTHOM CJIO€ MPUBOAMUT K MOHUKEHUIO TOBEPXHOCTHOTO HATSXKEHUS pAcTBOPA.
MoJieKyJibl paCTBOPEHHOTO BEILIECTBA CHOCOOHBI MEPEMEIAThCS B PACTBOpE, U
32 CYET 3TOr0 MPOUCXOIUT MepepaclpeesieHue KOHLEHTpaluil Mexay o0be-
MOM H IOBEPXHOCTBK) PacTBOpa, YIOBIETBOPSETCS CTPEMIICHHE CUCTEMBI K
CHWIKEHUIO NTOBEPXHOCTHOM 3Hepruu I'enpmronsua A. Ecinu ¢' < 6o, OHH cTpe-
MSTCS COCPENOTOYUTHCS B IOBEPXHOCTHOM CJIOE€; €CJIU G' > Go, HAIIpOTHUB, CTpe-
MSTCSl IEpeTH B TIyOb pacTBopa. B 00oux citydasix KOHLEHTpalus pacTBOPEH-
HOTO BeIIecTBa B 00beME pacTBOpa U KOHUEHTPALUsI B IOBEPXHOCTHOM CJIO€ HE
paBHBI MEXIy coOoil. M3MeHeHne KOHIICHTPAIMH PACTBOPEHHOTO BEIIECTBA y
MOBEPXHOCTH pasnena (pa3 Ha3bIBAIOT Adcopoyueil.

CHmxeHHne Go IMyTeM BBEICHHUS B PAacTBOpP KaKUX-THOO AO0ABOK MMEET
OTPOMHOE TMPAKTUYECKOE 3HaueHue. BemiecTBa, crocoOHBIE MPH PACTBOPEHUU
MOHMKATh MTOBEPXHOCTHOE HATSKEHHE, HA3bIBAIOTCS MOBEPXHOCTHO-aKTUBHBIMU
110 OTHOILEHUIO K JaHHOMY pacTBopurento (ITAB).

BemectBa, 106aBieHre KOTOPHIX MPUBOAUT K YBEJIIMYEHHUIO MOBEPXHOCT-
HOT'O HATSDKEHMS pacTBOpa, Ha3bIBAKOTCSA IOBEPXHOCTHO-WHAKTUBHBIMU IIO OT-
HOIIICHUIO K AaHHOMY pacTtBopuTento ([IMAB).

ITAB uMerT pe3ko BBIPa)KECHHOE ACCUMETPUYHOE CTPOEHHUE: OHU COAEP-
KaT Pa3IMYHON JJIMHBI YIJIEBOAOPOJIHBIA pagukan (HemosspHas ruapooOHas
4acThb) U OYEHb HEOOJIBLIYIO, 10 CPABHEHHUIO C OPraHMYECKUM paJUKaIoM, IO-
JsipHY10 (TuApoduiIbHYI0) YacTh. B poiu MoisipHBIX TUAPOMUIBHBIX TPYIIT B
MmouiekyJiax [IAB 00buHO BhICTYyHatOT pyHKUMOHAIBbHBIE rpynmbl: -NHa, -OH, -
SH,-COOH, -SO3H u ap.

Taxum oOpazom, monexyisl [TAB auduibHbl, M03TOMY B TOBEPXHOCTHOM
CJIO€ OHU OPUEHTHUPYIOTCS TakK, YTOObI UX TUIpoduiIbHAs Tpynna ObuUia oOpare-
Ha K BOJIE, a ruAipooOHas — K BO3AyXy WK JPYroil, MeHee MoJIsIpHOH (a3se.

Pacnonoxxenue aacopOMpOBAHHBIX MOJIEKYJI B IMOBEPXHOCTHOM CJIOE 3a-
BHUCHUT OT UX KOHIICHTPAIIUU B 3TOM cJioe (puc.2).

['padpruecku monsipHYIO YacTh MOJEKYJbl IPUHATO U300paXKaTh KPy»KOU-
KOM «0», a HETIOJISIPHYIO — JIMHHEH «——.
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Puc. 2. Pacnionoxenue afcopOoupoBaHHBIX MOJIEKYJI B IOBEPXHOCTHOM CIIOE:
a — «JIByMEpHBI rasz», 0 — JKUAKOPACTIHYTOE COCTOSIHUE, B — MOHOMOJIEKYJISIPHBIN CIIOH.

Bce mHOroo6pasue 3aBUCHMOCTEN MOBEPXHOCTHOTO HATSKEHHSI OT KOH-
[EHTPAIIMN MOKET OBITh TIPEJICTABIEHO KPUBBIMH TpeX THMOB (puc. 3). s mo-
BEPXHOCTHO-aKkTUBHBIX BellecTB ([IAB) xapakrepus! kpusble Tuna 1. [TAB me-
HEe TMOJISIPHBI TT0 CPABHEHHIO C PACTBOPHUTENEM, 00JIaJal0T MEHbBIIIUM, Ye€M pac-
TBOPUTEIb, MOBEPXHOCTHBIM HATsKEHUEM. HTEHCMBHOCTh B3aMMOJEWCTBUS
MOJIEKYJ pacTBopuTens ¢ Mosiekyinamu [TAB meHsblie, yeM MoJieKyJl pacTBOpH-
TEeJIs MEXK]Ty COOOM.

()

Puc. 3. 3aBUCHUMOCTb MOBEPXHOCTHOI'O HATSKEHUS PACTBOPOB OT KOHILIEHTPAIUH:
1 —-ITAB, 2- ITUAB, 3 -caxapa.

[Io oTHOWIEHHIO K BOJE, MOJSPHOMY PACTBOPHUTEINIO, IOBEPXHOCTHO-
AKTUBHBIMU BEILIECTBAMH SIBJISIIOTCSI OPraHUYECKUE COEJMHEHMS, COCTOSIUE U3
YIJIEBOJIOPOHOTO pajiukana (ruapodoOHas win ojaeoduibHas 4acTh) U MOJSIP-
HOM rpynmnbl (TUuApouIbHAS YacTh): KapOOHOBBIE KUCJIOTHI, UX COJIH, CIUPTHI,
amMuHbl. Takoe AUQPUIBHOE CTPOCHHE MOJEKYJIbl SBISETCS XapaKTEPHBIM IPH-
3HakoM [TAB. YrieBonopoHbie 1enu, He UMEIOIIKME MOCTOSHHOTO JIUIMOJIBHOTO
MOMEHTA, TUJIPOPOOHBI, B3aUMOJECHCTBYIOT C MOJIEKYJIaMHU BOJIbI cliabee, 4em
MeXAy coOO0H, U BBITAIKUBAIOTCS HAa MOBEPXHOCTh. [loaTOMY Oopranmdeckue Be-
IIeCTBa, HE OO0JaJaroNIfe MOJSPHOM rpymnmnoi (Hampumep, napaduHbl, HadTe-
Hbl), B BOJAE MpaKkTUYeCKu HepacTBOpuMbL. [lonspubie rpynnel thna —OH,
—COOH, —NH: u np. 061a7at0T BBICOKUM CPOACTBOM K BOJIE, XOPOIIIO THAPATH-
PYIOTCS, U HAJIMYME TaKOU TPYIIIBI B MOJIEKYJIe 00yCIIOBIMBAET PaCTBOPUMOCTD
ITAB. Takum o6pa3om, pactBopumocTs [IAB B Bozie 3aBUCHUT OT JUIMHBI yTiie-
BOJOPOJHOIO pajukaia (pacTBOPUMOCTh YMEHBIIAETCS C YBEJIMUYEHUEM JIJIUHBI
B rOMOJIOTHYECKOM psny). Hanpumep, kapooHoBbsie kucnotel C; — C4 HEorpanu-
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YEHHO PACTBOPSIOTCS B BOJIE; pacTBOPUMOCTh KUCIOT Cs — Ci2 3aMEeTHO magaeT
¢ poctoM umcia C-aToMOB, a MpHU JUIMHE YTIeBOAOpoaHOM 1ienu 6onee Ciz2 oHH
MPAKTUUYECKH HEPACTBOPUMBI. YV@enuueHnue OaAUHbL Y2i1€8000pP0OOH020 pa-
oukana monexkyavl [IAB na oony CH:-epynny npusodum Kk yeeiuue-
HUN NOBEPXHOCMHOU akmusHocmu 6 3,2—3,5 pasza (3TO NpaBUIO HA3bI-
Baetcs npasuiioMm ko — Tpayoe).

Mepoii crnocoOHOCTH PAcTBOPEHHOI'O BEIIECTBA K MOHMKEHHIO T0-
BEPXHOCTHOTO HATSKEHUS PAcCTBOpa SIBISETCS BEIMYMHA IPOU3BOJAHOU nO-
8EePXHOCMHO20 HAMANCEHU No KoHyeHmpayuu — do/dc, Ha3pIBaeMast no-
8epXHOCMHOU aKkmugHocmoio (q). EnuHNIIA M13MEepEeHNs: MOBEPXHOCTHON aK-
THBHOCTH Ha3BaHa B yecTh J[>k. ['mb0Oca:

1 ru66¢ = 19pr/cm?*/ Mmoab/n =10 Jx © M/MOIIb.

oL oL

>

C, moAab/n

Puc.4. N3oTepMa NOBEpXHOCTHOTO HATSKEHHUS.

[ToBepXHOCTHYIO aKTUBHOCTH ¢ MOXHO HaWTu Tpaduuecku (puc.4): oHa
paBHa OTPULATEILHOMY TAHIE€HCY YIJla HAaKJIOHA KacaTeIbHOM K U30TEpPME IO-
BEPXHOCTHOTO HATSKEHUS, IPOBEICHHOM U3 TOUKHU MEPECECUCHUS 3TOU KPUBOU C
OChI0 opAuHaT (puc. 4):

d
g = (d_:)c—m: —tga

Jlns pa36aBieHHBIX pacTBOPOB MpaBuiio [rokino-Tpaybe MOKHO 3anucarth
B cieaytoieM Buae (rae n —uucino CHz-rpynn):

g
n+1 ~ 3,2.
In

Ilpasuno /Jrokno-Tpaybe evinonnaemca auutv 0131 600HbIX PACHEOPOE
IIAB npu xomunamnou memnepamype. 1na pactsopoB I1IAB B HenossipHbIX
PacTBOPUTEIISAX MOBEPXHOCTHASI aKTUBHOCTh MPU YBEIUYEHUU JIJTUHBI YTIIEBOIO-
POAHOTO pajuKajia, HA00OpOT, yMEHbIIaeTcs (oOpaiieHue npasuia Tpayoe).

3aBUCUMOCTb IIOBEPXHOCTHOI'O HATSXKEHUSI pACTBOPA G OT KOHUEHTpaLUU
JU1s1 BOJHBIX pacTBopoB [TAB nomuunsieTcst samnupudeckoMy ypaBHenuto [lum-
KOBCKOI'O:

co— 0 =Ac=BIn(c/A + 1), (2)

Trac B — xoHcTanTa IJIs1 BCETO JaHHOT'O TOMOJIOTHYCCKOTO pAaa, a A — Tak Ha3bI-
BacMmas yJCJibHas KallMJIJISIPHAA ITOCTOAHHAA ABJISACTCSA XapaKTepHCTHKOﬁ JaHHO-
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T'0 MMOBEPXHOCTHO-aKTUBHOTO BEIIIECTBA.

Jlns moBepxHOCTHO-MHAKTUBHBIX BemlecTB (IIMAB) xapaktepHa kpuas
tuna 2 (puc 3). [loBepXHOCTHO-UHAKTUBHBIE BellleCTBa 00J1aJal0T BBICOKOM MO-
BEPXHOCTHOM DHEPIUEH, SJHEPIUsl B3aUMOACHUCTBUS UX MOJIEKYJ C MOJIEKYJIaMU
pPacTBOPHTEIIS BBINIE, YeM SHEPIrHS B3aMMOJCUCTBHS MOJICKYJ PACTBOPUTEIS
Mexay coboit. [loaToMy OHU XOpPOIIO PAaCTBOPUMBI U BTSATHBAIOTCS B IIyOb pac-
TBOpa. X KOHIEHTpalusi B TOBEPXHOCTHOM CJIO€ HEBeJMKa (MEHbIIE, YEM UX
KOHIIEHTpAIUsl B pacTBOPE), HO MOBEPXHOCTHOE HATSXKEHUE pacTBOpa OOJbIIIe,
YeM YHUCTOTO PACTBOPUTEIIS.

[ToBepXHOCTHO-MHAKTUBHBIMU BEIIECTBAMHU [0 OTHOIICHUIO K BOJE SB-
JISIFOTCS. HEOPTAaHUYECKUE DJIEKTPOJIUTHI — KUCIOTHI, OCHOBaHUS, coiiv. [1oBHI-
[ICHUE a, KaK MMPaBUJI0, HEBEJIIMKO U CTAHOBUTCS 3aMETHBIM MPU CPABHUTEIHHO
BBICOKMX KOHIICHTpaIusx. [loJuBaIeHTHRIC HOHBI CHJTHHEE MOBBIIIAIOT MOBEPX-
HOCTHOE HATsDKCHHE. B HEBOAHBIX PACTBOPHUTENSAX HEOPTAHUUCCKHUE AIEKTPOIIH-
Thl TaKX€ TOBBIMIAIOT MOBEPXHOCTHOE HaTsDKeHWe. Bemnuwna sToro s¢dekra
3aBUCHUT OT IPHUPOABI PACTBOPUTEIIS M YaIlle BCETO CHUKACTCS C YMCHBIIICHUEM
ero MOJISIPHOCTH.

B o0miem ciydae siBieHus, CBsI3aHHBIC C TepepaclpeelieHueM BeleCTB
MEXAY Pa3IMUYHBIMU YaCTSIMHU T€TEPOr€HHOW CUCTEMbl, HA3bIBAIOT copouueil.
CopO61us (ot nat. sorbeo — crymarb) — 3T0 U3MEHEeHHUe (KaK MpaBujIo, YBEIUYeC-
HUE) KOHIICHTPAIIMU KOMIIOHEHTa JU0O0 y MOBEPXHOCTH pasnena a3 (amcopo-
1usi), 160 B o0beme oaHou u3 (a3 (adbcopOumsi). CopOLus MOXKET TPAKTOBATh-
cs Kak 0Opa3oBaHUE pacTBOpa, MpPUMEPAMHU €€ MOTYT CIYKHUTh IOTJIOIICHHUE
XJIOPOBOJIOpOJa BOJOM WM BOJOPOJA METaUIMYecKuM mnamnaauem. [loBepx-
HOCTHast cCOpOIMs — afcopOLMs — OJTHO M3 BaXHECHUIINX COPOIMOHHBIX SBJICHUM.
Haubonbliee npakTuyeckoe 3HaUCHUE UMEET aJcopOLIMsi Ha MOBEPXHOCTH TBEP-
JIBIX TE.

AncopO1yst TOPUCTHIM TEJIOM BHEIIHE BBHITIISIUT KaK MOTJIOMICHUE B 00h-
eMe TIop, HO MPHU ITOM HE MPOMCXOIUT BHEJAPEHHUS COpOMPYEeMOTO BellecTBa
BHYTPh cocemHel (a3pl, MPOUCXOAUT JIUITh HAKOILICHHE €ro Y MOBEPXHOCTH.
TBepmoe Teno, y MOBEPXHOCTH KOTOPOTO MPOUCXOIUT aACcOpOIUsi, Ha3bIBACTCS
aocopbenmom, ancopOupyromuiics ra3z (Wi aacopOUpYIOMMICT KOMIOHEHT
KUIKOTO PAacTBOpPA) HA3BIBACTCS @adcopdmue, a aicopoOMpPOBAHHOE BEIIECTBO —
aocopbam. AncopOuusi TapoB MOPUCTHIMHU TBEPABIMU T€IAMU B COOTBETCTBHH C
ypaBHEHHEM TOMCOHA MOXET CONPOBOXKAATHCS KANUJUIIPHOM KOHACHCALMEU —
KOHJIEHCaIuen ajcopbara B TOHKUX MOpax MpH JaBICHUSX MEHBIINX, YEM J1aB-
JICHUE HACBIIIEHHOTO Tapa.

B ctporom ompenenenuu aacopOIy OHA pacCMaTpPUBaIach Kak U30BITOK
BEIIECTBA BOJIM3U MOBEPXHOCTH IO CPaBHEHUIO C paBHBIM 00BEMOM BIAIUA OT
Hee. B page cimyuaeB ynoOHee paccMaTpuBaTh HE M30BITOK, a BCE KOJIUYECTBO
azcopOara BOJIM3U MOBEPXHOCTU. DTO KOJIMYECTBO 0003HAYAIOT CUMBOJIOM d U
HA3BIBAIOT HOJIHBIM COOePIcanuem WY POCTOo aacopoumeit (0e3 mpuiaraTeinb-
HOTO TH00OcoBa). Tak Kak JJIsi TOPUCTHIX TBEP/ABIX TeN ObIBAET 3aTPYyIHUTEIHHO
3HATh BEJIMYHUHY MMOBEPXHOCTH, TO YaCTO aJICOPOITHUI0 OTHOCAT HE K SUHUIIC T10-
BEPXHOCTH, a K €IUHUIIE MACCHI (MOJIB/KT WJIH MOJIB/T).
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Benmnuuna amcopOnuu — QyHKIUs mpupobl aacopOeHTa u ajcopodara —
3aBUCHUT OT B3aUMOJICUCTBUA MeXAy HUMU. B3anmoneiicTBrue Mosieky ajcopoa-
Ta C TOBEPXHOCTHIO a7COPOCHTA UMEET Ty K€ MPHUPOY, YTO M B3aUMOJICUCTBHE
MOJIEKYJI BHYTPH OJHOU a3kl (HarpuMmep, B rase).

AJCOpOIMIO MPUHATO JENUTh HA (PUIUYECKYI0 W XUMUUECKYI0 AncopO-
uio (xemocopOuuio). Pe3kol rpaHUIbl MEXy HUMHU HE CYUIECTBYET, XOTS B
IpeleNbHbIX CIydasX OHU pa3inyaroTcs Jerko. dusnueckas aacopOius oly-
CJIOBJIEHA MEXMOJEKYJISIPHbIMUA (BaH-I€p-BaajlbCOBBIMH) CHiIaMH. B mpocteit-
IeM ciiy4ae, IpH aJcopOLuy HEMOJISIPHOro ajcopdara Ha HEMOJSPHOM acop-
OeHTe, 9TH B3aUMOJICHCTBUS HECTIEU(PUYHBI, T. €. 3TO YHUBEPCAIbHbBIC, TUCTIEP-
cuoHHble cwibl. [Ipu pusnyeckoit amcopOuuu HE TPOUCXOAUT XUMHUUEKOTO B3a-
UMOJICUCTBUSL MEXKIY a7copOaToM M ajcopOCHTOM, U MOJIEKYJbl ajcopbara Ha
MTOBEPXHOCTHU HE TEPSIOT CBOCH MHAMBUIYaTLHOCTH.

Xumudaeckasi afcopOIis IMEET MECTO, KOT/1a MOJIEKYJIbI ajicopbara BCTy-
MalT B XMMUYECKOE B3aUMOJICHCTBUE C MOBEPXHOCTHIO aficopOeHTa ¢ 00pa3o-
BaHHWEM MOBEPXHOCTHBIX XUMHUECKHX COCIMHCHUA, HO O€3 00pa3oBaHUs HOBOM
o0beMHOH ¢a3bl. OHa ropazgo 6oisiee n3dupaTenbHa U YyBCTBUTEIbHA K XUMHU-
YyecKou mpupojie ajcopOeHTa u ajacopbara, yeM ¢usuyeckas ajacopouus. Ten-
J0TBI XemocopO1uu 00saHO BhICOKH (100—200 k/[>k/Moib). XemocopOnus He-
peaKO MPOTEKaeT JOBOJBHO MEMJIEHHO, CO CKOPOCTBIO, OMpeIesieMOl HaIUYu-
€M HEKOTOPOTro aKTHBAI[MOHHOI'O Oapbepa, MOATOMY YacTO UCIOIb3YIOT TEPMUH
«aKTUBHUpOBaHHas ancopOuus». [Ipu HU3KUX TeMrepaTypax CKOpPOCTh XEMO-
copOruu ObIBa€T TaK Majla, YTO OCTAeTCA MPAKTUYECKU HE3aMETHOU. XeMo-
copO1tusi 00BIYHO HEOOpaTUMA.

CymectByeT 0oibllioe MHOT00Opazue ¢GopM aicopOIuu, TEPEXOIHBIX
Mexnay (usuyeckoit agcopOimeit u xemocopbuumeit. [llupoko pacmpocrpaHen-
HBIM BHJIOM TaKOTO TIEPEXOIHOTO B3aMMOJICUCTBUS SBIISCTCS 00pa3oBaHHE BO-
JOPOJTHOM CBsI3W Tipu afcopOimu. BogoponHas cBA3b BO3HUKAET Ha aAcopOeH-
Tax, COJAEpXAIMX Ha TIOBEPXHOCTH THAPOKCHIBHBIE TPYIIbBI (CHIUKAreb,
aJIIOMOTeJTb, PUPOJIHBIE COPOCHTHI) MPHU aACOPOIUU BEIECTB, CKIOHHBIX K €€
oOpa3oBaHu0 (BOJa, aMMHaK, CIIUPThI, aMUHBI). AJCOpOIUs 32 CUET BOJAOPO/I-
HOM CBSI3M SIBIISIETCSA MOTPAHMYHON MEXAy (PU3nyecKod aacopOuuend u xemo-
copOuueii, ee Terora cocrapiseT 20—40 kJ>x/Moib.

Pa3HooOpa3zue agcopOLUMOHHBIX CUJT 3aTPYAHSET IO HACTOSIIETO BPEMEHU
MOCTPOCHUE €MHON TEeOpUH aJCOPOINH, TTO3BOJISIONIEH Ha OCHOBE MPEIOJIO-
KEHUN 0 MEXaHU3ME MPOIECCa COCTABUTH O0IIee MAaTEMaTHIECKOE OIMCaHNUE.

. Jlearmiop co3man ¥ 000CHOBAJI TCOPUIO MOHOMOJICKYJISIPHOM ancopo-
IIMY Ta30B Ha TBEPIOM aJICOPOCHTE, MPEIIOIOKUB, UTO AKTUBHBIC IICHTPHI PaB-
HOMEPHO PaCIpPEeACNICHBI 10 MOBEPXHOCTH. ACOPOIHS JOKaNM30BaHa. Y paBHe-
HUE U30TEPMBI aJICOPOITUN UMEET BU]T

_ Qgokp
a= 1+kp’ (4)

rae a — ajcopOLys, MOJIb/CM?; G — TpPEeNbHas aacopoius (EMKOCTb MOHO-
CJ10s1), MOJIb/CM?; k — KOHCTaHTa, XapaKTepHu3ylollas MOBEPXHOCTHYIO aKTHB-
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HOCTh aJICOPOTHBA; p — PAaBHOBECHOE JaBJICHHUE aAcOopOTHBa B oO0beme ¢aswl,
rpaHryanieit ¢ aicopOeHTOM.

[Tpu p — 0, a = a<kp; npu p —00 HACTYIAET HACHIIIICHHUE aJICOPOITMOHHO-
ro CIIOSL U @ = do (CM. pHC. 5).

P (nnn C)
Puc. 5. M3oTepma MoHOMOJIEKYIApHO# agcopOmmu JIenrmiopa

KoHcranTel ypaBHEHHS kK U @ MOTYT OBITH OmpenesieHbl rpaduyecKuM
criocodom. [[7s1t aToro ypaBuenue JIeHrMiopa npuBOIST K TMHEHHOMY BHUITY:
11 1

i 5)

a Ao Aokp

Ha puc. 6 npencrasien rpaduk 3aBucumoctu //a = f (1/p), KOTOPBIA BBI-
pa)kaeTcs MPsIMOM, HE MPOXOJAIIEH Yepe3 Haualo KOOPAUHAT U OTCEKAIOLIEH Ha
OpJIMHATE OTPE30K, PaBHBIN [/ d.. OTCIOAA HAXOIAT d.. KOHCTaHTa k& MOXET
OBIThH OTpe/eieHa Mo BeIMYMHE TAaHTeHCA yTJla HAaKJIOHA MPSIMOM K OCH abCITucc.

L P

_7__.__

P
Puc. 6. N3otepma ancopOuuu JIeHrMiopa B THHEHHBIX KOOPIMHATAX.

ITo 3HAYEHUIO A MOXET OBITh HalificHA yJeibHas aKTHBHAS MOBEPXHOCTH
S, cM?/r, ecnu u3BeCTHA S, — IIOIIAAb, 3aHUMAEMAasl OJHON MOJIEKYJION ra3a uiu
ITAB B MmoHOCII0€.

Sy/:( = aoo'So°NA (6)
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WnuTepecno, uro ypaBHeHnue JIeHrmiopa, moJaydyeHHOE Ha OCHOBAaHHH MO-
JIeNId JTOKAJIM30BaHHOM a1cOopOIIMU Ta30B HAa TOBEPXHOCTH TBEPJOTO TENa, YaCTO
XOpOILIO ONUCKHIBAET aJCOPOIMIO paCTBOPEHHBIX BEILIECTB HA MOBEPXHOCTHU KU/
KOCTH (IOBEPXHOCTH paszfesia pacTBOp — rasz), Ipu KOTOpPOU amcopOuus He Jio-
KaJIM30BaHa, TaK KaK MOJIEKYJIbl MTOJABMXHBI M 00pa3ylOT IBYMEPHYIO I'a30- WIH
KUAKOMOI00HYI0 MIeHKY. OJHAKO MapaJoKCaIbHOCTh 3TOro ¢akra JUllb Ka-
Kyiascs. Te OCHOBHbBIE MON0KeHUs Mojienu JICHrMIopa, KOTOpbIe HE SBISIOTCS
COCTOATENLHBIMU IIPH aICOPOLIMH Ta30B Ha TBEPAOW MOBEPXHOCTH, COOJIIOIAIOT-
Csl IpH aJIcOpOLIUU U3 PACTBOPOB: MOBEPXHOCTh KUIKOCTH UACAIBHO OJHOPO/I-
Ha, ¥ B3aUMOJICUCTBUE aICOPOMPOBAHHBIX MOJIEKYJI B aJICOPOLIMOHHOM CJI0€ Ma-
JO OTIMYAeTCs OT B3aUMOJEHCTBUS MX B pacTtBope. K TOMy ke OHO cpaBHHU-
TEJBHO OCJIA0JIEHO 3a CYET B3aUMOJIECHUCTBUS MOJIEKYJI PACTBOPEHHOI'O BEILIECTBA
C MOJICKYJIaMU PaCTBOPUTENS M MMPAKTUUECKH HE BIUSET HA aJICOPOLIHIO.

YpaBHeHue JIeHrMropa 4acToO HCIOJB3YIOT Ui OINPEACICHUsS BaKHBIX
MOJIEKYJISIPHBIX XapakTepucTuk [TAB — miomaau monepeyHoro ce4eHus Molie-
KyJbl ® U €€ JUIMHBI A, KOTOPYIO, UCXO/AS M3 MPEICTaBICHUI O HOPMaJIbHOU K
NOBEPXHOCTU OPHUEHTALMH B MOBEPXHOCTHOM CJIO€, CUUTAIOT PABHOM TOJIIMHE
MOHOMOJIEKYJSIpHOTO cnosi. OnpenenuB ¢ MOMOIbIO ypaBHeHUs JIeHrMiopa B
nuHeiHou Gopme (5), U3 puCYHKa 6 BEIMUYMHY Ao, (B MOJIL/CM?) HAWIEM:

So 1

0=2= _1_ 7

NA_ Ao "Ny

rne So =l/ay, — muomane, 3aauMaemMasi 1 Mo aIcOpOUPOBAHHOTO BEIIECTBA B
MOHOMOJIEKYJISIpHOM ciioe. Tak kak otHomenne M/d (rae d — miIoTHOCTD anacop-
0aTa) ecTh 00BbEM TAKOTO CJI0s, TO

M_ A M
—= = um A=22—, (8)
d Aoo d

JlabopaTopHas pa6otra Ne 1
ONPEAEJIEHUE NIOBEPXHOCTHOI'O HATAXKEHHUA

AJA TOMOJIO'MYECKOTI'O PAJA CITMPTOB

Llenv pabomwi: onpeneneHue 3aBUCUMOCTH MOBEPXHOCTHOI'O HATSKEHUS pac-
TBOpOB [IAB Ha rpanune ¢ BO34yX0M OT KOHLIEHTPALMH; IPOBEPKA BBINIOJIHECHUS
npaBuia [roxino-Tpayoe.

DKCHepUMEHTAIbHBIE METOIbl U3MEPECHUS MTOBEPXHOCTHOTO HATSKCHHS Ha
TPAaHMIIE JKUIKOCTh—Ta3, JKUJIKOCTb—KHUIKOCTh JCIATCS Ha CTaTUYECKUE U -
HaMUYECKHE.

Haubomnee mpocTeIMH M MTO3TOMY 4allle MPUMEHSIEMBIMUA Ha MPAKTHKE SIB-
JISIFOTCSL CTATUYECKHE METOABl OMPECIICHUsT MOBEPXHOCTHOTO HaTshkeHms. K
HUM OTHOCSTCS: METOJI cueTa Karmelb (METO/ CTaJarMOMETpa) U METOJl MaKCH-
MaJbHOTO JIaBJICHUs IMy3bIpbKa (MeToa Pebunnepa).
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Onpeoenenue n0BEPXHOCMHO20 HAMANCECHUA MEMOOOM CUema Kaneib
(memoo cmanazmomempa)

B ocHOBe MeTOJa JEKUT HKCIEPUMEHTAIBHO YCTAaHOBIIEHHOE MOJIOKEHUE,
YTO BEC Karuld, MEJJICHHO OTPBIBAIOIIEHCS MO JIEUCTBHEM CHJIbI TSDKECTH OT
KOHYMKA BEPTUKAIBLHON TpyOKH, OyAeT TeM OoJbliie, YeM OoJibllie TOBEPXHOCT-
HOE€ HATSKEHME KUJAKOCTU Ha TPAHUILIE C BO3TYXOM.

Puc. 7. Cranarmometp

[Ipu mMeIeHHOM UCTEKaHUM KUJKOCTH U3 OTBEPCTHUS BEC 00pa3yroencs
Karii P B MOMEHT €€ OTphIBa paBeH CHJIE MOBEPXHOCTHOI'O HATSXKEHUS, Jei-
CTBYIOIICH IO OKPY>XHOCTH IUIOMIAJbI0 27r, CTPEMSILEHCS yaepKaTh Karulko:
P=2nro.

Bec kammm mMokeT ObITh BBIpaXEH 4epe3 00heM U TUIOTHOCTH Karuu d, a
3aMeHsIst 00beM Karutk V depe3 oTHomeHue V/n (Te n — 9uCcio Kareib), MOYKHO
3aMmcaTh:

r7ie g — YCKOPSHHE CHJIBI TSHKECTH.
JIJis ABYX JKMIKOCTEH, BBITEKAIOIIMX M3 OJHOr0 M TOrO ke 00bema, uMe-
IOIUX TI0THOCTH di 1 d2, OyIeM UMETh:

01 ny - dy
) ny - d, .

Ecny noBepXHOCTHOE HATSHKEHHE OJHOM U3 JKUIKOCTEH M3BECTHO (4arie

BCETO 3TO BOJA), TO
nz - dl
01 = 0y ——.
Tll - dz
CrajlarMoOMeTp MpeCTaBISIET CO00M KOJeHYaTy0 TPYOKY C pacIIupeHHU-
€M B CpeJIHel YaCTU U KaluUIIPOM B HUKHEH.

17



Bellmie n HuKe pacmivpeHus Ha TpyOKe HAHECEHBI JIBE KPYTOBBIE METKH,
OTPaHUYUBAIOLINE OMpeeNeHHbI 00beM. Kanumisip nmpeanasHadeH nis orpa-
HUYEHHUS] CKOpPOCTU 00pa3oBaHus Kamenb. BHU3Y TpyOka oKaHYMBAETCs OTILLIU-
(GOBaHHOH IJIOIIAKOM, B IEHTPE KOTOPOH HAXOAUTCS BBIXOJIHOE OTBEPCTHUE Ka-
NUJUIsIpa.

JU1s u3MEpEeHus CTalarMOMETpP 3aKpEIUIAIOT B LITATUB, HA BEPXHUN KOHEII
TpyOKH HaJEBalOT KayuyKOBYIO TPYyOKY, PE3MHOBOMN IpyIIEH 3aCachIBAIOT KHJI-
KOCTb BBIIIE€ METKH. 3aTe€M Ja0T JKUIAKOCTH CBOOOJHO BBITEKaTh U CUUTAIOT
YUCIJIO Kaleb.

Cuer HauMHAIOT TOr' /1A, KOTAa MEHUCK JKHUJIKOCTH KOCHETCSI BEPXHEW METKH,
Y 3aKaH4YMBAIOT, KOIJa MEHHMCK IOOMAECT N0 HWKHEU MeTkU. M3Mmepenus i
K01 KUAKOCTU MOBTOPAIOT 3-4 pasza u 6epyT cpeaHee 3HaueHUe (pacxoxie-
HUE MEXIY OTAEIbHBIMU U3MEPEHUSIMH HE JOJDKHO MPEBBIIIATE 1-2 Karum).

B navasie u3MepeHus: NpoBOAAT JUIsl YUCTOIO PACTBOPUTENS (B HAIIEM CIIy-
4yae 3TO BOJA) U ONPEACISIIOT IMOCTOSHHYIO CTAJJarMOMETpPA N — YKCIIO Kamleb
JUTSl BOJIBI, @ 3aT€M JUJISl PaCTBOPOB, HAUMHAS C HAUMEHbBIIUX KOHUEHTpaui (T.K.
MEHbIIasi KOHLEHTPAUsl HE MEIIaeT ONPEeACIICHUIO O0IbIIEH).

BKCIIepI/IMeHTaJILHaH 4acTb

Ilpubopwvi u peakmugwi: cTalarMOMETP, IITATUB, KOHUYECKHUE KOJIOBI EMKOCTHIO
Ha 50 mu1 — 6 T, nunetku eMkocThio 10 u 20 mu1, 0,4 M pacTBOpbI STUIIOBOTO,
MPOMMIOBOTO M OYTUIIOBOT'O CITUPTOB (10 3aIaHUIO MPETOIaBATEIIs ).

IIpuroroBieHne uccjieayeMbiX pacTBOpPOB

B kauecTtBe 0ObekTa HCCIEIOBAHUS HCIONb3YIOTCSI BOJHBIE PacTBOPHI
IPONWJIOBOTO U OYTUJIOBOIO, WM OyTHJIOBOTO M 3TUIIOBOTO, UM ATHIOBOTO M
IIPOIHAJIOBOrO CIIMPTOB PA3IMYHON KOHIEHTpAaUMH (IO 3aJaHMIO MpernojaBaTe-
7). s mpUroToBIEHHS UCCIEAYEMBIX PacTBOPOB B LIECTh IPEIBAPUTEIBHO
IIPOHYMEPOBAHHBIX KOJO €MKOCThIO Ha S0 MJI OTMEPUTH MUMNETKOM B mepByo 20
M pactBopa 0,4 M ciupTa (YKa3aHHOTO MPENoAaBaTeNIeM), a B OCTAIIbHBIE — IO
10 M1 IUCTUIIMPOBAHHOM BOJBI. 3aTeM NurneTkor nepemectu 10 mi pactBopa
U3 NEepBOM KOJOBI BO BTOPYIO U mepememiatb. [locie 3Toro u3 BTOpoil KoJIOBI
nepedecty 10 M1 pacTBopa B TPEThIO U T.A. TakuM 00pa3om, MoaydyuM Habop
pPacTBOpPOB C MOCJEN0BATENIbHO YOBIBaIOIIEH BJIBOE KOHIIEHTpALUeil cnupTa B
BOJIE.

IHopsinok BbIMOIHEHHsI padOTHI

1. Ha crajarmomeTpe ONpeNeiauTh YUCIO Kalellb YUCTOW BOABI, 3aTEM KaXK-
JIOTO U3 CIIUPTOB.

2. PaccuuTtarh BeJIMYMHBI IOBEPXHOCTHOI'O HATSKEHUS G CIIUPTOB.

3. Pesynbrarel 3aHecty B Tabmuiy 1.1.
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Taomuna 1.1

No /it Konnentpanus Yucno kamnens, Cpennee 4ncio [ToBepxHOCTHOE HATSI-
pacTtBopa, n Karelib, KEHUE,
C Nep o Jlx/m?]
1.
2.
3.
4.
5.
6.

Tak kak BeIMYMHA G CHIJIBHO 3aBHCUT OT TEMIIEpATypbl, TO JJISi pacueToOB
HEO0OXO0/IMMO IMOJIb30BaAThCS TaOJIMYHbIMU JaHHBIMU G(H20) npu pa3Hbix Temie-
parypax (tabmu. 1.2).

Ta0muna 1.2
t, °C G103, JIx/m? t, °C c-10°, Jlx/m> t, °C c-10°, Jlx/m>
16 73,11 20 72,53 24 71,93
17 72,96 21 72,37 25 71,78
18 72,82 22 72,22 26 71,63
19 72,66 23 72,08 27 71,48

O0padoTka pe3yabTaTOB IKCIIEPUMEHTA

1. PaccuuTtaTh MOBEPXHOCTHOE HATSHKEHHME JJI KAXJOr0 U3 IIECTH PacCTBOPOB
CIUPTa pa3InyHON KOHIIEHTpaLUU 110 hopMyJIe:

n2 " dl
0, = 0, ——
Tl1 - dz
ra¢ o1 — HOBCPXHOCTHOC HATSXKCHHUC HCCICAYCMOI'o pacTBOpa, O2—

MOBEPXHOCTHOE HATSDKEHUE BOJABI MPU JAaHHOW TemriiepaTrype (Ttadnuma 2); ny—
MOCTOSIHHAs cTajarMomeTrpa (CpeqHee YMCIIO Kalelb IJIs BOAbl); N — CpEeIHee
YHCIIO Kalesb JUIsl ucciexyemMoro pactsopa; di u d2 — MIOTHOCTh pacTBOpa U
YUCTOT'O PACTBOPUTENS (BOJIbI), COOTBETCTBEHHO.

2. ITpoBecTr aHAJIOTMYHBIA pacyueT JiJisi pACTBOPOB BTOPOIO CHUPTA U TOCTPOUTD
M30TEPMBI IOBEPXHOCTHOTO HATSKEHUS IS IBYX CIUPTOB (HA OTHOM TpaduKe).
3. Omnpenenutb MOBEPXHOCTHYIO AKTUBHOCTh JIBYX HCCJIEAYyEMbIX CIHUPTOB
ciaeayronmM MetogoM: K uzorepmaM o=f(C), moaydyeHHbIM JIJIsi JBYX COCEIHHUX
YJICHOB TOMOJIOTMYECKOTO Psijia CIIUPTOB, IPOBOMSIT KAacaTelbHbIC U3 TOUKH Tie-
peceueHus 3TON KPUBOM C OChIO OPJIMHAT W ONPEESISAIOT TAHTCHC yTria HaKJIOHA
ATOM KacaTeJbHOU K ocu abciuce (cM. puc.6).

[ToBepxHOCTHAsI aKTUBHOCTh PACCYUTHIBAETCS 1O (popmyiie

d
9= Demo="tga
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4. PaccuuTarh OTHOUIEHHE ¢ IS ABYX FOMOJIOTOB M MPOBEPUTH BHITIOJIHECHUE
npaBuia [roxno-Tpayoe:

9(Cpy1Hyp4,0H)
g(CnH2n+10H)

5. Cpnenats BbiBoA 0 3aBucumoctu 0 = f(C) st vicciieqoBaHHBIX PacTBOPOB
[TAB u o Beimosinenuu npasuiia {roxino-Tpayoe.

Jluteparypa: [2]

JlabopaTopHas pa6oTta 2

OINIPEAEJIEHUE TAPAMETPOB AJCOPBIIMOHHOI'O CJI0OA

Ilenv pabomot: NoTydeHUE U30TEPM TTOBEPXHOCTHOTO HATSHKCHUS M aIcopo-
IIUH; OIPEACIICHUE MapaMeTPOB aJICOPOIMOHHOTO CJIOS 1O BEJIMYMHE MPE/eib-
HOM azicopOLuu

Jlns ommcaHus aacopOIMK ra3a WM KHIKOCTH B MIOBEPXHOCTHOM CJIO€ TP
MaJIbIX U OOJBIINX JABJICHUSAX (KOHIICHTPAIUIX) MOXKHO TI0JIb30BaThCS YpaBHE-
HueM JIeHrMropa:

kC
® 1+kC

I'=r

rne ', — mpenenbHOE 3HaYeHUE aACOPOIMHM, COOTBETCTBYIOLIEE TOJHOMY 3a-
nonHeHuro 1 M? moBepxHocTH MOJIEKYNbl [IAB 1 06pa3oBaHMI0 MOHOMOJIEKY-
JIApHOTO cios, [Monb/M%]; T' — Bennuuna agcopOuum; k — KOHCTaHTa ypaBHEHHS,
C—paBHOBECHasI KOHIIEHTPAIUS PACTBOPEHHOTO BEIeCTBA (MOJIB/J).

Bemnuunwtl ', 1 k MOXHO HaiiTu rpaduuecku. s 3TOoro ypaBHEHHE
Jlenrmropa npeoOpas3yoT B BUJIE:

A
1/r

1/roo {

v

1/C

Puc. 8. I'padmaeckoe onpesenenne BemuduH [, 1 k
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OTO ypaBHEHUE NPSIMOM, HE MPOXOAIIECH Yepe3 Ha4alo0 KOOPAUHAT U OT-
CeKalolllei Ha OCU OpAUHAT OTPE30K, paBHbIN 1/1 .

BoruncnuB npenenbHoe 3HaueHue aacopouuu [, MOXKHO OIpeneauTh
IOWAAb Sg, 3AHUMAEMYIO OJHOW MOJIEKYJION B HACBHIIIEHHOM aJICOPOLMOHHOM
CJI0€ W TOJIIIMHY aJCOpOLMOHHOrO ciios O (Wiau anuHy Mojekyisl IIAB B
HACBIIICHHOM a/ICOPOLIMOHHOM CJIOE):

1
oo Na d

SOZ

rae Na — uucino Asoraapo; d — oTHOCTh criupTa; M — MosisipHast Macca crup-
Ta.

BKCIIepI/IMeHTaJILHaH 4acTb

IIpubopwvr u peaxmuswr: Konndeckue koyiObl eMKOCTBbIO 50 MII, TIUIIETKH Ha
25,20, 10 ma ¢ genenusimu, 0,4 M pacTBOPBI ATUIIOBOTO, MPOIUIOBOTO U OyTH-
JIOBOTO CHUPTOB (110 3aJJaHUI0 MTPENOAABATENs).

N3mepenrie MOBEPXHOCTHOTO HATSHKEHHUS MPOBOAST METOIOM HauOOJIb-
HIeTr0 JaBJeHUs My3bIpbKOB (MeTo PeOunnepa). 3TOT MeTO1 OCHOBAaH Ha U3Me-
PEHUH JABIEHUS, IPU KOTOPOM MPOUCXOAUT OTPHIB ITy3bIpbKa BO3ayXa (Ta3za),
BBIJlyBA€MOI'0 B JKMJIKOCTh Y€pe3 Kamwmuisap. 3aBUCUMOCTh JaBieHust P co cro-
POHBI JKUJIKOCTH C MMOBEPXHOCTHBIM HATSDKEHUEM G HA MY3bIPEK ra3a WIK Karulo
HECMEUINBAIOILIENCS )KUKOCTH OT paJlyca I ONMUchiBaeT ypaBHeHue Jlamnaca:

20
AP = —
r

N3 3T0ro ypaBHEHUs CIEAYET, YTO NOBEPXHOCTHOE HATSIKEHUE KUJIKOCTH
MOXXHO ONPENETUTh, €CId U3MEPUTH JIaBJIEHHE, KOTOpOe HEOOXOAUMO MPHIIO-
KUTH JUIsl 00pa30BaHUs My3bIphbKa BO3/yXa WJIM KAIUIM B MOBEPXHOCTHOM CIIO€
Kalnuwuisipa ¢ paguycoM 7" T.

[Ipubop cOCTOUT M3 U3MEPUTETBLHON AYEHKH € KalWUISIPOM, acIUpaTopa,
C IOMOLIBI0 KOTOPOI'O CO3/1al0T BHEIIHEE J1aBiieHne, 1 U-00pa3HOro MaHOMETPA.

N3mepenne APy, TpoBOAAT ciaeayromum odpazoM. Mcecnenyemyto sxu-
KOCTh HaJIMBAIOT B STYEHKY 1O YPOBHS, IPU KOTOPO KOHYMK KalWUIApa Norpy-
KaeTcsi B Hee He Oosiee yeM Ha 1 MM (M30BITOK KHAKOCTH OTOMPAIOT C IMOMO-
IIbI0 TUTIETKH). S[ueliKy COeauHSIOT 00BOJHON TpyOKoM ¢ acmupaTopoM u U-
00pa3HBIM MaHOMETPOM. Y CTaHABIMBAIOT MEHUCK B MAaHOMETPUUYECKOU TpyOKe
IPOTUB HyJE€BOM oTMeTKH. OTKpBIBAIOT KpaH acnuparopa. B ycraHoBke co3na-
€TCS pa3pekKeHne, B PE3yJIbTAaTE Yer0 MAHOMETPUYECKAS! KUJIKOCTh IMOJHUMACT-
cs B ojHOM KoJieHe U-o0pa3Hoii TpyOKHU U OITyCKAETCsl B IPYTOM.

CdopmupoBaBiuiicss Ha KOHIIE KaMWIIspa My3bIPEK BO3yXa MPH JOCTH-
xkeHun AP, .. Jlonaercs, mpoOuBasi MOBEPXHOCTHBIN CJIOW. B TOT MOMEHT naB-
JIEHUE B CUCTEME CHMIKAETCS, © MAHOMETPHUUYECKAs KUIKOCTh HAYMHAET OIyC-
KaTbCsl, HO 3aT€M B pe3yJibTaTe 00pa30BaHUs HOBOTO IMy3bIphbKa OHA CHOBA IO/~
HuMaercsa. TakuM o0pa3oM, YPOBEHb MaHOMETPUYECKON KUIKOCTH BCE BpEeMS
KoJsie0ercs.

21



VYcTaHaBIMBAIOT CKOPOCTh PABHOMEPHOI'O MPOCKOKA MY3bIpbKa C UHTEP-
BasioM 20-30 cexyHJ MyTeM PEryJMpOBAHUSA CKOPOCTH U3MEHEHUS BBITCKAHUS
BOJ/bI U3 acnuparopa. Ecinu nokasanue manomerpa APy, B TedeHue 2-3 MUHYT
HE U3MEHSETCS], TO €r0 CYUTAIOT YCTAHOBUBILKMCS U 3aIIMCBHIBAIOT B JKypHAaJ.

Boruncnenue noBepXHOCTHOI'O HATSDKEHUS IPOBOAUTCS 110 YPABHEHMIO:

o=A-AP,

rae AP — naubosnbliee naBlieHHE, COOTBETCTBYIOUIEE MPOCKOKY My3bIpbKa; A —
KOHCTAHTa, XapaKTepHas JUIsl JaHHOI'0 KalWUIIPHOI'O KOHUMKA, KOTOPas MOXKET
OBITh ONpe/eNeHa NPy U3MEHEHUH P 11 )KUIKOCTH ¢ U3BECTHBIM O, HAPUMEP
JUTSL BOJIBI.

B sTom cnyuae:
g (Hz0)

A=—"—
APMaKc (HZO)

IIpuroroBienne uccjieayeMbiX pacTBOpPOB

MeTtonoM mociieoBaTenbHOr0 pa30aBieHUs] MPUTOTOBUTH MO 6 pacTBO-
pPOB JIBYX CIIHPTOB (110 YKa3aHUIO MPENOAABATENs) CIEAYIOIUM 00pa3oM: B 6
ko0 emKkocThio 50 mi Hanmuth B nepByto — 20 ma 0,4 M pactBopa, Hampumep,
OyTUJIOBOTO CIUPTa B BOJI€, B OCTajbHbIE — 110 10 MJI AUCTUILIMPOBAHHOUN BOJIBI.
3aTeM U3 nepBoi Koia0bl 0ToOpaTh 10 M1 pacTBOpa U MEPEHECTH €T0 BO BTOPYIO
koJ0y. [locne nepemenmrBanus MOJY4EHHOT'O pacTBopa U3 Hero oroopats 10 mu
U MIEPEHECTH B TPEThIO KOJOY M T.A. [lomyunrcs cepust pacTBOpOB € MOCIieI0Ba-
TeIbHO yObIBaroUel BABoe KOHIeHTpauueit I[TAB.

IHopsinok BbIMOIHEHHsI padOTHI

1. OnucanHbIM BbIllIE METOJAOM omnpenensitoT AP, .. 118 BoAbl, a 3aTeM
JUISl BCEX MOJIYYEHHBIX PaCTBOPOB, MEPEX0/isl OT PACTBOPOB HU3IIEH KOHIIEHTpPA-
I[MU K pacTBOPAM C BBICIIEH KOHIIEHTPALIUEH.
2. Pe3ynbTathl onbiTa 3aHecTH B Tadnuiy 2.1.
Tabnuma 2.1.
DKCIEepUMEHTAIbHBIE TaHHBIC JJIs1 ONIPECICHUS TIOBEPXHOCTHOTO
HaATSDKEHUS MeTosioM PebuHnepa.

No KoHnuenrtpanus Haun6Gonsiee IlocTrosnnas IToBepxHOCTHOE Bennunna
I/ | pacTBOpa CIHMpTa | JaBIICHUE ITy- npubopa, HaTsDKEHUE, azicopOoum,
(TTAB) 3bIPHKA, A o, Jlx/m? r
CriaB, MOIB/II AP, e
1.
2.
3.
4,
5.
6.
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O0paboTka pe3yIbTaTOB IKCIIEPUMEHTA
1. PaccuuTarh NMOBEPXHOCTHOE HATSKEHHUE I KAXJOr0 pacTBOpa II0
o(Hz0)

dbopmyie: g = A - AP, nocrosinHyto npubdopa A — no gpopmyre: A = AP (1,0
MakKC 2

2. Ilonp3ysich MTaHHBIMHU TAOMHIEI 2.1 TTOCTPOUTH U30TEPMY ITOBEPXHOCT-
Horo HaTshkeHUS 0 = f(Cpap). (Puc. 9).

3. W3 u30TepMbl MOBEPXHOCTHOTO HATSDKEHUS MOCTPOUTH U30TEPMY al-
copbunu I' = f(Cpap)- Bun u3orepmsr amcopbimu cM. Ha puCyHKe 5. Benmuunny
aacopouuu I'1, I,...,I'h paccuntrarh METOAOM KacaTelbHBIX CIEAYIOUIUM 00pa-
30M.

K kpuBoit ¢ = f(Cpap) (puc.9) B 5-7 Toukax MOCTPOUTH KacaTeIbHBIE J0
TIEpPEeCeUYCHHsI C OCHIO OPAMHAT

A
(o)

~—

[
»

Cnas

Puc. 9. Onpenenenue aacopOnuyu METOIOM KacaTeIbHBIX

Onpenenuts OTHOLIEHHE OTpe3KoB Z u C:

Z do
C dC
[ToacTaBuTh 3TO 3HAUeHUE B ypaBHEeHHE | nOOca:
c 72 Z

[= — —=—.
RT C RT
VYka3aHHBIM CHIOCOOOM OMpEeAETuTh 5-7 3HAUEHUN BETUYMHBI aICOPOIIUU
['. DkcepuMeHTalbHbIC JAHHBIC 3aHECTH B Ta0IUILy 2.2.

Tabmauma 2.2.
I[aHHBIC I pacucTa BEJIMYHNHDBI az[cop6u1/m
Ne koy0BI Konuenrpanus Bemuuuna au- 1 1
pactBopa, Crap cop6ruu, I Cag r
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4. I'padpuuecku onpenenuTs 3HauyeHUe [w. J{JI1 3TOro BBHIYUCIUTH 3HAYE-

1 1
HHS M ——— 1 IIOCTPOUTH rpaduk B koopauHatax 1/T' = f(1/Cpap)
MAB
yrt

1/Te

v

1/Cnas

Puc. 10. I'paduueckoe onpenenenue 1/’ u b
5.0mnpeaenuTh TOMMUHY aCOPOIMOHHOTO CIOsA & (WX IJIUHY MOJICKYJIBI
[TAB B HaCBIILIEHHOM aJICOPOIIMOHHOM CJIO€)
FOO.M

d

rae d — mwioTHOCTh ciupTa, M — MOJIsipHas Macca CupTa.
6. Onpenenurs MWIOWAIb Sy, 3aHUMAEMYI0 OJHOU MoJieKyJioi [TAB:

1
Foo' NA

7. CnenaTh BBIBOJBI IO pe3yibTaTaM padoThl.

SOZ

JlabopaTopHas pa6orta 3
HU3YYEHUE AACOPBLHHA I1AB U3 PACTBOPOB HA TBEPZAOM

AJCOPBEHTE

Ilenv pabomui: oTy4eHNE U30TEPM IOBEPXHOCTHOI'O HATSKEHUS pACTBOPOB
[TAB; onpenenenune npenenbHoir aacopouuu [IAB u3 BogHoro pactBopa Ha
aKMBUPOBAHHOM YTJIC; BRIUUCIICHHUE Y]IeIbHON MMOBEPXHOCTH aJCOpPOCHTA.

AJncopOiusi Ha TBEpAOM MOBEPXHOCTH U3 PACTBOPOB Ipoiiecc Ooiiee
CJIOKHBIN, YeM aICOpOIMs ra30B, T.K. HA/I0 YUYUTHIBATH HE TOJIBKO CHUJIOBOE TOJIE
TBEepJIoH (ha3bl, HO U MEXKMOJICKYJISIPHBIC B3aUMOJICUCTBUS B XHAKOHN (haze, KO-
TOPBIC CTAHOBSATCS MPEOOANAIOITUMUA. DTOT BHUJ aJCOPOIUU JISKUT B OCHOBE
TaKuX BaXHEUIIMUX SBJICHUN B KOJUIOMTHON XMMHUHU, KaKk 00pa3oBaHHUE U pa3py-
HICHUE JIN030JICH, a TAKXKE OMPEAECIIIET UX YCTOMYUBOCTbD.

IIpu paccmoTpeHHn ancopOIMy M3 PacTBOPOB HA TBEPABIX aJICOPOCHTAX
MIPUHATO pa3finyarh 2 Cirydas:
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® aJICOPOIMIO HEANEKTPOJIMTOB, KOTAa afCcOpOUPYIOTCS MOJIEKYJIbI aacopo-
THBa (MOJIEKYJISIpHAs afcopOIus);

e a7cOopOIHIO SIIEKTPOIUTOB, KOTa N30UPATEIHHO aICOPOUPYETCS OJUH U3
MOHOB DJICKTPOJINTA.

Aocopbuusa nerieKmpoaumos u3 pacmeopos

OO0mmx ypaBHEHUN U30TEPMBI aCOPOIIMU U3 PACTBOPOB IS STOTO BUIA
ajcopOumu moka He cymecTtByeT. KommuecTBo ajacopOMpOBaHHOTO BEIECTBA
MO>KHO BBIYHCIIATH 110 (OpMYJIE:

" (C,—Cp) Vv
m )

rae C, — navanbHas, C, — paBHOBECHAs KOHLEHTpalus ancopoTusa (Mois/i); V
— 00BbEM pacTBOpa U3 KOTOPOTO MPOUCXOAUT ajacopOuus (J1); m — Macca ajcop-
oenra (T).

Jlyist noctaTodHo pa30aBlIEHHBIX PACTBOPOB aJCOPOIMI0O MOKHO ONHUCATh
SMIIUPUYECKUM ypaBHEHHEM DpelHpmxa:

_ X _ 5. 1/n
F—m—BC 5

rae X — KOJMYeCTBO aJcOpOMPOBAHHOTO BEIIECTBA B MOJIb; 1M — Macca aicop-
OeHra; [ - KoHcTaHTa ypaBHeHUs; C — paBHOBecHasi KOHIEHTpalus; 1/n — KoH-
CTaHTa, XapaKTepHU3ylollas CTENeHb MPHUOIMKEHUS H30TEPMbl K YPaBHEHHUIO
Jlenrmropa:

kC

['=T .
1+kC

MouekyisipHast aacopOLMsi pa3IudHbIX BEIIECTB U3 PACTBOPOB Ha TBEP-
IBIX a7copOeHTaxX 3aBUCUT OT MPHUPOIBI PACTBOPEHHOTO BEIIECTBA, CTPYKTYPHI
TBEPAOW MOBEPXHOCTH, NPUPOBI (IIOJSAPHOCTH) TBEPIOH MOBEPXHOCTU U KU[-
KOCTH, U3 KOTOPOM IPOUCXOIUT acOpOLus, T.€. OT IPUPOIbl PACTBOPUTES.

Bauanue npupoowvl pacmeopumens

[Ipu apcopOuuu u3 pacTBOpa MOJEKYJIbI aIcOPOTUBA U PACTBOPUTENIA SB-
JSIOTCS KOHKYPEHTaMU U, CJIEA0BATENIbHO, YEM XYXKE aJIcOpOUpyeTcsl pacTBOPH-
TeJIb Ha aJIcOPOEHTE, TEM JIerdye MPOUCXOAUT aJcopOLrs PaCTBOPEHHOIO Bellle-
CTBa.

AncopOrusi pacTBOPEHHOTO BemiecTBa OyAeT MPOWCXOAUTH Jydlle W3
pacTBOpHUTeleH, MI0X0 CMAYMBAIOLIUX MMOBEPXHOCTh aJCOpPOEHTa, T.e. U3 pac-
TBOPUTEJIEH ¢ OOJBIINM OBEPXHOCTHBIM HATSHKEHHUEM (O).

N HaobopoT, eciu pacTBOPUTENH XOPOIIO CMAaYMBAET MOBEPXHOCTH ajl-
copOeHTa, T.€. €ro MOBEPXHOCTHOE HATSHKEHUE HEOOJIBIIOE, TOTAa MOJEKYJIbI
pacTBopuTeliss OyAyT CUIIbHEE KOHKYPUPOBATh C MOJIEKYJIaMH PACTBOPEHHOTO
BelECTBa U OyayT OoJible afcopOMpPOBATHCS MOBEPXHOCTHIO aCcOpOEHTa, YeM
MOJIEKYJIbI pacTBOpEeHHOro BemiecTBa. [loaToMy Bce mossipHbie THAPOGUIBHBIC
noBepxHocTH ancopoupyior IIAB u3 HEemoJspHBIX U CIIa0OMONISIPHBIX >KHUIKO-
creil. Henomnsipubie copOEHTHI, Takue KaK Yrojib MJIM HEKOTOpBIE MOJUMEpPHBIE
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MaTepuaibl, Ha000poT, Xopomio aacopoupyoT [TAB U3 moasSpHBIX KUAKOCTEH.
Cnedosamenvro, adcopoyus pacmeopeHHo20 eeuiecmea Ha meepooil noeepx-
Hocmu 0yoem mem Oonvute, uem 001buie PA3HOCMb NOAAPHOCHIEN MEHCOY
pacmeopumenem u meepovim adcopoeHmoM.

N naobopoT, yeM OJiKe 1O CBOEH MpUpojie acOpOCHT K paCTBOPUTEIIIO,
TE€M MEHbIIIE aJcCOpPOUPYETCs BEIIECTBO M3 3TOTO PACTBOPUTENS HA JAHHOM a/l-
copOeHTe. DTO MPaBUIIO HA3BIBAETCA MPABUJIOM YPABHUBAHMS MOJISPHOCTENH
Pebounnaepa. CornacHo npaBuiny Pebunnepa npu aocopouuu IIAB paznocme
ROIAPHOCMEN MEHCOY AOCOPOEHMOM U PACMEOpUmeleM YMEHbUIAENCA.

Ha ancop6muio [TAB u3 pacTBOpOB CyIIECTBEHHOE BIIHMSHUE OKa3bIBAET
HOPUCTOCTh COpOEHTa. BiusHMEe MOPUCTOCTH OMPENENIeTCs COOTHOLIEHUEM
pasmepoB nop u moisiekyn [TAB. C yMeHbIieHrEeM pa3mMepoB 1mop afacopOIus He-
oonbmnx Mosekyi [TAB, kak npaBuito, Bozpactaetr. OJJHaKO 3TO HaOIIOJAETCS B
TOM ciydae, ecinu MosieKynsl [IAB mMeroT pasmepsl, MO3BOJSIIOIINE MPOHHUK-
HYTb B IIOPHI aIcOpOEHTA.

Kpome 00mux 3aKOHOMEPHOCTEH CYIIECTBYET psAJl YAaCTHBIX MPaBUIL
Hamnpumep, cnoco6HOCTH BeniecTBa acopOMpoBaThCsl BO3PACTAET C YBEJIUYEHU-
eM MOJISIpHOM Macchl. [1oaTOMy apomarnueckue COeIMHEHMs aAcopOUpYIOTCS
Jayuiie anddaruueckux, a HempeaeabHble — JIy4llle, YeM MpeieibHbIE.

ITocne BBeneHust ajcopOeHTa B BOJAHBIA pacTBopuTeib I[IAB B cucreme
YCTaHABIIMBAETCS PABHOBECHE MEXIy KonmdecTBoM Mmoisekyn [TAB, nmepemen-
X HA TTOBEPXHOCTH copOeHTa (A), 1 ux 00bEMHON paBHOBECHOW KOHIIEHTpa-
uuei (C). 9To paBHOBECHE MOKHO ONUCATh ypaBHeHUEM JIeHrMIopa:

kC

['=T .
1+kC

rae ', — npenenpHas aacopousi.
Jns onpenenenus BenuuuHbl [’ ypaBHeHUE JIeHrMiopa 3aluChIBalOT B
JUHEHHOU popme:
1 1 N 1
' To TwkC
Crposr rpaduk B koopaunarax 1/I' = f(1/C). Otpe3ok, oTcekaemblii Ha
OCH OpJHMHAT, OMPECIeT BEIWYHnHY, 00paTHyr0 eMKocTu MoHocios (1/[).
TanreHc yria HakjIOHA MPAMOM IMO3BOJISIET HAWTU KOHCTAHTY aJCOPOIMOHHOTO
paBHOBeCHS K.
Benuuuny ancop6uuu I' nust ITAB paccunThiBaroT, onpeaenssi KOHIEHTpa-
IIMIO PACTBOPA JI0 U MOCJE aICOPOLIHH.

"o (Co—Cp)-V
m

rae C,, C, — HavanpHas ¥ paBHOBeCHas KoHuenrpauuu [TAB B pactsope; m —

Macca ajgcopoenta; V — oobem pactBopa I[TAB, B KOTOpPBI BBEJICH aJICOPOCHT.
Konuentpanuio [TAB mnociie agcopOuuy MOKHO ONpEnessiTh MO0 HU3MEHe-
HUIO TOBEPXHOCTHOTO HaTsKeHUs pactBopa [TAB.
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Omnpenenus I'y,, MOKHO paccuuTaTh yAEIbHYIO MOBEPXHOCTH aJCOpPOEHTa
Syn> T.€. TOBEPXHOCTh, MPUXOMSILYIOCS HA €IMHMIy MAcChl aICcOpOEHTa, MO

bopmyiie:
Sya == FOOINA.SO

rae Ny —unciio ABoraapo; S — Iiolaab, 3aHuMaeMasi oiHoit monekyJsion [IAB
B HACBHILIIEHHOM aJICOPOIIMOHHOM CJIOE.

IKCIEePUMEHTAJIbHAS YACTh

Ipubopwr u peakmuswi: Beckl ¢ pa3HoBecaMu, KOHUYECKHUE KOJIObI eMKOCThIO 50
MJI, BOPOHKHU U (pUIBTpOBalIbHASI Oymara, OIOpeTKH U MUIETKU eMKOCThIo 25, 10,
S MJI rpagyupOBaHHbIE, AKTUBUPOBAHHBIN yTOJIb WA IPYrOW HEMOJISPHBIA COP-
oent, 0,3 M pacTBOp 3TUIIOBOTO, MPOMIJIOBOTO WKW OYyTHIOBOTO CHUPTOB (TIO
3aJJaHUIO TIPETIOIaBaTEIs).

IIpuroroBieHune uccjieayeMbiX pACTBOPOB

IIpuroToBuTh 6 PacTBOPOB 3aJJaHHOTO CIIMPTA PA3JIMYHBIX KOHLUEHTPALNUN
(B cooTBeTrcTBUU C Tabnuueu 3.1) mytem pa3daBieHUs BOJOM MCXOIHOTO pac-
TBOpa cnupra ¢ KoHueHTpauuerd 0,3 MOJB/I A0 MOTydYeHHUs CIEAYIOIUX KOH-
LEHTPALIUN:

Tabnuma 3.1.
Homep kosi0b1 1 2 3 4 5 6
Cnoupt, M 50 35 25 15 10 7
Bona, mi 0 15 25 35 40 43
KonrnenTparus pactBopa, MOJIb/JT 0,3 (0,21 | 0,15 | 0,09 | 0,06 | 0,04

Iopsiiok BbINOJIHEHUS PadOThI

1. Y3 kax 0¥ K010kl 0TOOpATh MUIIETKOM 10 25 MJI pacTBOpa, MEPEIUTh X
B 6 MyCThIX KOJO, BCHIMATh B KAXIbI pacTBOP MO 1 I aKTUBUPOBAHHOTO YIS U
octaBuTh Ha 1-1,5 yaca, mepuoaMyecku B30aNTHIBasA, JJI yCTAHOBJICHUS ajl-
COpOIIMOHHOTO PABHOBECHS B CUCTEME.

2. PaccunTarh MOBEPXHOCTHOE HATKEHHE On IUIS KaXIOrO PacTBOpa JIO
agcopommu mo hopmyre:

n(H,0) - d(pactBopa)
n(pacrBopa) - d(H,0)

3.Ilo pe3ynbTaTaM pacyeTOB HOCTPOMTH KAIHMOPOBOYHYIO KPHBYIO On =

f (Cniag) (puc. 11).

4.0npenenuTh MOBEPXHOCTHOE HATSKEHUE PACTBOPOB MOCIE aACcOpOIUuU
(o)), Ha cTanarMoMeTpe IPeIBapUTEILHO OT(QUILTPOBAB YIOJb.

5. TTo xanubposouHoii kpuBoii (62 = f(Cpap)) ONPENEIUTS KOHIIEHTPALUK
ITAB mnocne aacop6uuu (puc. 11).

O'% = o(H,0) -
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b

C

%)
3R

9
35

Puc. 11. Kanmu6posounas kpusas 0 = f (Crap)

6. 3anonHuTh TabUILy 3.2.
Taomuna 3.2.
OKcIepuMeHTabHbIC JaHHBIE JJIS1 ONIPEIeNICHHS TOBEPXHOCTHOTO HATSKECHUS
pPacTBOPOB J10 U MOCIE afCcOPOIUH

Ne Jlo agcopbuuu [Tocne agcopOumun
KOJI- | KOHIICHT- | YM | CpeIHee | IMOBepX- | KOHIEHT- | umcio | cpemHee | [Toepx
OBl pamus | CJO | YHCIIO HOCTHOE parus Ka- YHCJIO | HOCTHOE
pacTBopa | Ka- | Kamenb | HaTsOHKe- | pacTBopa | IIejb Kareynb | HaTsDKe-
C%, e Nep HUE pac- Chy, n Nep HHUE pac-
MOJIB/T | JIb, TBOpa MOJTB/JT TBOpa
n Gon, Gln,
Jlox/m? Jlox/m?
1.
2.
3.
4,
5.
6.

7. Jdns kaxxaoro pacTBopa paccuutaTh anacopOiuto [IAB Ha agcopbenTe no pas-
HOCTH Mexay HadanbHOU CO u komeunoii Cl konuenrtpammeii pactBopos 1o

dbopmyre:

L@
B m

8. Tloctpouts u3otepmy ancopouuu B koopaunatax I' = f(C9).
9. Jlna omnpeneneHuss MNPENEIbHOrO 3HAYEHUS aacopOLMM ypaBHEHUE

Jlenrmropa 3anucarb B BUJIE:
1 B 1 N 1
I T, TwkC

¥ peluTh rpaguuecku. Jus atoro paccuntars 3Hauenus 1/T u 1/CY u 3anu-
caTh Ux B Tabmuiy 3.3.

28




Tabmuma 3.3
Jlanusle 1715 pacuera Benuuud 1/T u 1/CO

KOHHeHTpaHI/IH pacTBOpa Bennunna aﬂcop6u1/11/1
C%, MOJIB/T I', MoJIB/1T

1/CY 1/T

Ne k011081

10. IToctpouts rpaduk B koopaunarax 1/T = f(1/CY) (pucynok 12).

A
1r

1/l

v

Puc. 12. I'paduueckoe onpenencune [ u b.

ITo oTpe3ky, oTcekaeMoMy IPSIMOM Ha OCH OPJIMHAT, ONPEIAEIUTh EMKOCTh

MoHocI0A (I'x).
11. Paccuurath yaenbHyIO IOBEPXHOCTD afcopOenTa Sy, :
— SN 2

Syn = Too * Np * so(M7/KT),
IZIe So — BEJIMYMHA [T0CAJ0YHON IuIomaaku MoseKkysl [TAB B HachllieHHOM aj-
COPOLMOHHOM CII0€; So(OyTHnoBoro cmpra) = 30-1071¢ cm? = 0,3 Hm?.

12. Ilo pe3yapTaTaM pacueToB CIEIaTh BHIBOI.

Jluteparypa: [2], [3]
MHNPUJIOKEHUE

3Ha4eHus IIOTHOCTU UCTIONbB3YEMBIX CITUPTOB:
Stunosslii — 0,789 r/em’
[Tponmnossii — 0,804 r/cm?
Wsonponunossiii — 0,789 r/cm?
Byrtunossiii — 0,810 r/cm?
N300yTunossii — 0,804 r/cm?
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Bomnpocsl A1 caMoOnpoBepPKU

1. Cpenu npuBeICHHBIX HIDKE PACCYKIEHUHN, BEIOEpUTE BEPHOE

a) MOBEPXHOCTHOE HATSHKEHHUE HE 3aBUCUT OT MOJISIPHOCTHU BEIECTBA;

0) MOBEPXHOCTHOE HATSKEHHE TeM OOJIbIIIe, YeM MEHEE MOJISPHO BEIIECTBO;
B) IOBEPXHOCTHOE HATSHKEHUE TEM OOJIBIIE, UeM 0oJiee MOJISIPHO BEIIECTRO.

2. CpCI[I/I MPUBCACHHBIX HMIKC BCHICCTB, YKAKUTC ITOBECPXHOCTHO- aKTHBHBIC 110
OTHOLICHHIO K BOJC

a) NaCl u Na;SOq; 6) Ba(CH;COOH), 1 CH;COONa;

B)C4H90H n CH3COOH.

3. U3BecTHO, 4TO ypaBHeHUe JIeHrMIopa 4acTo MCHOJB3YIOT Ul OIpENEICHMUs
(BpIOEpUTE MPABUIIBHBINA OTBET)

a) MJIOLIAAM MOBEPXHOCTH aJIcOpOeHTa; O) IUIOIMIAIKH, 3aHUMAaeMO OJJHOU MoO-
JIEKYJION U JUIMHBI MOJIEKYJIBL; B) MAcChl aJiCOPOEHTA.

4. Onpenenute BELIECTBO, OoOJafaroniee HAUOOJIBUIUM MOBEPXHOCTHBIM HaTs-
KEHHUEM
a) BoJia; 0) reKCcaH; B) KUJIKUIA HATPUH.

5. lns uccnenoBaHusl MOBEPXHOCTHBIX CIIOEB MCIIOJIB3YHOTCS BECHI JIeHrMropa.
OHu npeaHa3HAYEHbI

a) JUIsl U3MEPEHHsS] MOBEPXHOCTHOI'O HATSKEHUS; O) Uil M3MEPEHHs MOBEpX-
HOCTHOTO JaBJICHUS; B) JUIsl U3MEPEHHUS IUIONIA1, 3aHUMAEeMOM OJIHOM MOJIEKY-
JIOM B MOHOCJIOE.

6. YKaxxute KOOpJAHHAThI, B KOTOPBIX CTPOUTCS ypaBHEHHE JIeHrMIOpa B TMHEMH-
HOU popme

a)a=f(p); 6)a= f(1/p); B) 1/a = f(1/p).

7. Ompenenure BELIECTBO, 00JaJa0lee HAUMEHBIIUM MOBEPXHOCTHBIM HaTS-

KEHHEM
a) Boja; 0) OEH30JI; B) KHJIKOE JKEIIe30.

8. Ilpomomxure yrBepxkaecHue. [lnomans monexkynsl [TIAB, nmpuxonsmascs Ha
OJIHY MOJIEKYJy B INIOTHOM MOHOCJIOE, ONPEIEISIETCS

a) IJIMHOW HETOJISIPHOTO YIJIEBOJOPOJAHOTO pajuKaia; ©0) pazMepoM MOJISIPHOM
IPYIIbl ¥ 3aBUCUT OT JJIMHBI HENOJIAPHOTO YIJIEBOJOPOAHOrO pajguKalia; B)
pa3MepoM MOJIAPHOM TPyNnbl U HE 3aBUCUT OT JUIMHBI HEMOJISIPHOTO YTIEBOAO-
POJIHOTO pajuKaia.

9. Cpenyu TPUBEACHHBIX HIDKE BEIECTB, YKAXKHUTE MOBEPXHOCTHO- WHAKTUBHBIC
10 OTHOIIICHHIO K BOJIC
a) NaCl u Na>SQs; 0) caxaposa; B) C4HoOH u CH3:COOH.

10. Jlnsa ompeneneHus yaeiabHOM MOBEPXHOCTH aJCOPOCHTa HEOOXOIMMO TOJTh-
30BaThCA
a) ypaBuenueM ['enpu; 0) ypaBuenuem Jlenrmiopa; B) ypaBuennem bOT

11. KakoBa nprurHa BOBHUKHOBEHUSI U30BITOYHOI MOBEPXHOCTHOM 3HEPTUU?
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12. IloBepXHOCTHAsI SJHEPTUS U IOBEPXHOCTHOE HATSKEHUE.
13. Knaccuduxaiiysi mOBepXHOCTHBIX SIBICHUH.

14. Kakue nmoBepXHOCTHBIE SIBJIEHUSI CBA3aHbI C YMEHbIIEHUEM MeX(pa3HOU TO-
BEPXHOCTHU?

15. Kakue moBEepXHOCTHBIC SIBJICHUS CBSI3aHbl CO CHUIXKEHHEM IMOBEPXHOCTHOI'O
HATSKEHUI?

16. OT yero 3aBHCHUT BEJIUYMHA IMOBECPXHOCTHOI'O HaTsbkeHus? B kakux CAUHU-
oax OHa I/IBMCp}ICTCH?

17. TloBepxHOCTHasi aKTUBHOCTb. [I0BEpXHOCTHO-aKTUBHbBIE BELIECTBA.

18. Uto HazwiBaeTcs aacopouueit? Uem ona o0ycnosieHa?

19. B 9em cocTosT pa3nudusi MeXTy GU3NIECKON U XUMUYECKOU aicopOnueii?
20.Ancop6imonHoe ypaBHenue ['ud6ca, ero ¢GopMsl.

21.IIpaBuno roxno-TpayOe u ycnoBus €ro BHIITOJIHEHHS.

22 .Ilouemy BeNMYMHA NPEIEIBHON aACOPOIMH JUIsl BCEX WIEHOB JAHHOIO TOMO-
JIOTMYECKOro psiia OIMHAKOBA?

23.KakoB ¢u3n4eCcKuii CMBICI NMpeaeabHON aacopOumu?
24.Kak onpeaenuTh 3KCIEPUMEHTAIbHO KOHCTAHThI ypaBHeHUs Jlenrmiopa?
25.Kak paccuuThIBatOTCS BEIMYUHBI aICOPOIIMU U TIPEJEIbHON aacopOuuu?

26.0npenenenue pazmepoB MoJiekyn [TAB.

Jlureparypa

1. ®ponos I0.I'. Kypc KOJUIOWIHOW XUMHM: MOBEPXHOCTHBIC SIBIICHUS W
nucnepcHsie cucteMbl/ FO.I'. @ponoB — M.: Anbsanc, 2004.
2. Kpyrmsakos [1.M. ®usnyeckas u komnouaHas xumus/ [1L.M. Kpyriskos,
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ACOPBIMUA U3 PACTBOPOB

V4eOHO-MeTOIUUECKOE TT0OCO0HE

ABTOp-cocTaBuTe/b: Psi0yxoBa Taresina OneroHa

OTtBercTBeHHBIH 3a BbIycK PaOyxosa T.O.
Opwurnnan-maket Psoyxosa T.O.

ITonmucano B neyate 2016
®opmar 60x84 1/16. bymara odcernas. ['apaurypa Times New Roman. [Teuats RISO.
O6mbeMm 1,5 neu.s1. Tupax 50 k3. 3aka3z Ne_ .

413100, Poccus, CaparoBckas 061acTh r. DHTENbC, 1. CBoO0abI, 17
OTU (punuan) CI'TY umenu ['arapuna FO.A.



