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4 OHepz2emuyeckoe oripedesieHUe MNoeepPxXxHOCMHO20 N

Hams>KeHUs1
[loeepxHocmHoe HamsikeHue (0) — pabotra obpaTumoro
M30TEepPMUYECKOro npouecca, 3aTpadyeHHass Ha oOpa3oBaHue
\_ ©AMHULbI NNOLaAN NOBEPXHOCTH pasaena das: Y.
4 _ )
5WpaeH
o=-
| ds 1o
N /
/ Curnoeoe ornpedesieHUe no8epxHOCmMHO20 Hamﬂ)KeHUFI\
[loeepxHOCMHOe  Hamsi)xeHue —  CWNna, HanpaBleHHas

TaHreHUuanbHoO (NapannenbHO) K NOBEPXHOCTU U NPUXOAALLAACA Ha

eaAVWHUUY ANIMHbI NepMMeTpa, OrpaHM4YMBaloOLLErO 3TY NOBEPXHOCTD.
®dun3nyeckasa CyLHOCTb — MOBEPXHOCTHbIE MOJIEKY bl CTPEMATCA

YATU Brnyob KOHAEeHCUpOBaHHOM ¢pa3bl, TeM caMbiM, CXWUMas

QOBerHOCTb. /




ﬁ epMoOuUHamu4yeckoe ornpedesieHue noeerHocmHoao\

Hams>XeHus
- oG oU OH O0A
5s p,T ,n; aS S,V ,n; aS S,p,n; aS T,V ,n;
ﬂoeerHocmHoe Hamsi>keHue - 4YaCTHasA npou3BoagHas oT

nooboro TepMmoaAnHaMunN4yeCcKoro noTeHuuana no nnowanum
\f)KCba3HOI\/’I NOBEPXHOCTU TMNMPU NOCTOAHHLIX COOTBeTCTByI-OI.IJMX/

napameTpax.

/ EAVHNUbI U3MEepeHuns \
AHepreTnyeckas - [x/m?, cwnosas — H/m.
Ona Boabl npu 293 K:

G0 =72,75-107 [oc/m* =72,75-107 H/m

CU:  [Ix/m? = H-m/mM? =H/m
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/ BnnaHune pasnunyHbiX pakTOpoB Ha BEJNIUYUHY \
NOBEPXHOCTHOrO HaTSXXeHUA

Xumu4deckasi npupoda seewecmea

BewecTBO € o, mIbx/m? BewecTBO o, MIx/m?

Menum (X) 0,22 PTyTb 473,5
AOuatunoBbin achup | 4,3 17,2 *Xene3so (1) 3959

dTaHon 24,2 21,6 *Bonbcpam (T) 6814
MypaBbuHas K-Ta 34 36,3 *Anmas 11400

Boaa 81 71,96
\ ¥ = [peaCTaB/eHb! BEIMUMHBI YICIBHON TOBEPXHOCTHOM YHEPruu /

-

[loBepXHOCTHOE HaTSAXXeHMe MeHblue Y HenosAPHbIX )KM,qKOCTeVI,\
MMELWUX crnabble MeXMOJeKynsipHble CBSA3U, U Oonblue Yy MNONSPHbIX
XXNOKOCTEeNn.

Bonbwum NOBepXHOCTHbLIM HaTAXeHUueM obnagaroT BewecTsa, MMmeroLwme
MeXMOreKyrnsipHble BoaopoaHblie CBA3U, HanpuMep BoAa. Y

\_
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lMpupoda epaHuYawux ¢pas

[MloBepXHOCTHOE HaTsXXEeHMEe  Ha TrpaHuue AOBYX XUOKOCTeW
3aBUCUT OT NONSIPHOCTMW.

/

/ [lpaeusio PebuHOepa: yem Oonblue pPa3HOCTb nonﬂpl-loc-rem

XUOKOCTen, TeM 6onbllue NOBepXHOCTHOEe HaTsXXeHUe Ha rpaHule ux
pasgena.

llpagusio AHMOHOBa: eCcnIn XUAOKOCTU  OrpaHU4YeHHoO
pacTBOpuUMbI Apyr B Apyre, TO NOBEpPXHOCTHOE HaTsXXeHue Ha
rpaHuue ,/Kk, paBHO pPa3HOCTU MeXAy MNOBEePXHOCTHbIMM
HaTAXXeHNAMU B3aMMHO HACbIWEHHbIX XUAKOCTEN Ha rpaHvuue ux c
BO34YXOM UJIN C UX COOCTBEHHbLIM NapomMm:

k O, /k, 9w, /r —Ouw,/r /
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MexmoneKkynsapHblie U Mexda3Hble

B3anMoaencTBus
N /
4 N
Koze3us
Koze3usi — nputsxeHne aTOMOB WNM MOSIEKYyNn BHYTPW

otaenbHon a3bl, OOYCNOBMEHHOE MEXMONEKYNAPHbIMU U

MeXaTOMHbIMWU B3aUMOAENCTBUAMUN Pa3NIUMHOWN NPUPOALI.

\_ /
~

Pa6boma kozesuu (W) - paboTa, 3aTpaunBaemasi Ha pa3pbIiB
Teria no ce4eHuro, paBHOMY eaAUHMULE Nfowaau.

W. =20
\ * Y




4 Aparesus N

Adze3usi - B3aumopencTeme Mexay pasHopoAHbIMU
KOHAeHCUpPOBaHHbLIMU TerlaMu NpPU UX MOJEKYNAPHOM KOHTaKTe.

NMpununHa apreamm — MOMEKynspHoOe MNpPUTSXKeHne

KOHTaKTUPYHOLLNX BELeCTB UMM UX XMMUYeCKoe B3aumMogenctBeue.

\_ /

/ Paboma aozesuu (W,) — pabota, KoTopylo Heob6xoaMmo \

coBeplwnTb AnA pasaesnieHnsda AByX KOHTAKTUPYHOLLNX cba3.

YpaeHeHue [onpe:

W,=0,+0;—0,,

L




[ PacmekaHue )Kudkocmu}

4 llpaeunno [lapkuHca - pacTeKaHne OOHOU XUAOKOCTU no\
NOBEPXHOCTU APYrom NPOUCXOAUT, eCrnivu npununaHne mexay AByms
XUOKOCTAMU Oonblue, 4eM cuenneHue MOJIeKyn pacTeKarLwencs
xugkoctn (W, >W,).

N /
4 _ I
Koagpgpuyuenm pacmekanuss @ =W,-W,,
¢ >0 pacTeKkaHue,
¢ <0, pacTekaHne He NMPOUCXOAMT.
N %
4 )

CnocoOHOCTbL K pacTekaHUIo 3aBUCUT OT KOoresuu

HaHOCMMOM XUOKOCTM.
MHorue opraHu4yeckue BellecTBa pacTeKarTcA no

NOBEPXHOCTU BOAbI, a BOAA, KaK NpaBuiio, He pacTeKaeTCs Ha
kﬂOBerHOCTM OpraHU4ecKux BellecTB.

/
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Cma4dueaHue
CmayuesaHue (agres3vsi XuAKOCTH)

B3aumMmogeucTBue

XNAKoCct C TBepaAbIM UNN ApyruMm XKmakKmm TeJsioM Nnpu Harimnumum
OAHOBPEMEHHOIo KOHTakKkTa Tpex HeCMelunBarOLLNXCH (bas, oAHa U3

\KOTOprX OObIYHO sIBNAETCA rasom (Bo3ayx).

~
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cos 0 = 3akoH KOHza

O.)I(F
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{ AHanu3 ypaeHeHusi OHea J

O — Oy

cos 0 =
O-)RT

1.Echm o >0, Tocos 6> 0, 0 <90° - cmavyueaHue.
Bopa Ha cTekne.

2.Echm o, <0,
Bopa Ha napadmHe nnu TedprioHe.

Tocos 6<0, 6>90°- HecmavyueaHue.

Oxr

O1r F
‘\.
TSI T T T 77T TTT
Te¢
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L AHanu3s ypasHeHus1 OHaa }

O =0

cos 0 =
O-)RT

4 N
3. Echrm o =0, T0Cos 6 =0, 6 =90°- rpaHuua mexny
CMa4YMBaeMoOCTbI0 U HECMAa4YUBaeMOCThbIO.

\_ J

— — — o

4. Ecom 0 - O, = O, ., TO cos O = 1, 6 = 0° - nostHoe

CcMayueaHue (pacmekaHue).

PTyTb Ha NOBEPXHOCTN CBMHLA, OYULLEHHOIo OT OKCUOHOM
NfeHKn, Boaa Ha KBapue.
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ﬂpaeuno: nydue cmMmavdumBaeT nNOBepxXHOCTb Ta XUAKOCTDb,
KOoTopas onuxe no NOJNIAPHOCTU K CMaYnBaeMoMy Mmatepuany.

pynnbl meepdbix mes no eudy uzbupamesribHO20
cMa4vyueaHus

~

4 luopopunsbHbie (o51e0gpobHbLIE) Mamepuanbl — Hnydlle
CMaYuBalOTCA BOAOW, YeM HeNnonsApHbIMM YrneBoaopoaaMMU:
kBapy (6 = 0°), manaxut (0 = 17°), cunukKaTbl, KApOOHaTbl, OKCUAbI
MeTarnnos.

\_ /
4 )

FuopogpobHbie (oneodpusnibHble) Mamepuasnbl - ny4we
CMA4uMBalOTCA HenomnspHbIMM XWOKOCTAMM, YeM BOOOM:

napacdgpuH (0 =106°), TechnoH (6 = 120°), rpacdwmT, yrono.
\_ %
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[ dnortauyus }

/

o

¢nomauu;1 - MeTop oboraweHus none3HbIX MCKonaemMblixX,

OCHOBaHHOEe Ha WX pasfM4yHoM cmadymBaemocTu (oborawaeTcs
okosno 90% pyAa uBeTHbIX MeTansioB).

/
/ NeHHaa donoTauusa: Yyepe3 BOAHYH CYCMNEH3UI0 MsmeaneHHoh

pyabl (nynbnbl) 6ap6oTUPYOT BO3AYX, K Ny3bipbKaM KOTOPOro
npununarT rmapodobHbIe YacTuubl LEeHHOro MuHepasna (4YucTble
MeTannbl UM wux cynbchuabl), BCNnbiBawLWMe 3aTeM Ha
NoBepXHOCTb BOAbl, U C oOOpa3oBaBLIENCA MMEHOU CHUMAIOTCH
MeXaHU4YeCKU AnA ganbHeuwen nepepadoTKu.

NMyctaa nopoma (kBapu, anmvwMOCUNMKATbLI) XOpPOLUO

\C\Ma‘-IVIBaeTCFI BOAOW U ocenaeT BO ('bnOTaLWIOHHbIX MallnHax. /

14




4 N

[lpumep. TMopowok KBapua W cepbl BbICbINanu Ha

NOBEepPXHOCTb BoAbl. Kakoe iBNeHne MOXHO OXuaaTb, €CNnu KpaeBow
yron cmauumBaHua ansa keapua 0°, a ana cepbl 78°.

\_ /

/ PeweHue: \

Ona kBapua 6 = 0° - nonHoe cmadmBaHue, KBapu Oyaet
NOSIHOCTLIO CMaYMBaTbCA BOAOM U OyaeT ocepgatb Ha [OHO
€MKOCTM.

Ona cepbl 6 < 90° - HenonMHoe cMavyMBaHUe, MOPOLUOK Cepbl
oGpa3yeT CyCcrneH3nto Ha NOBEePXHOCTU BOAbI.

\_ %
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[ KaFIVIHHFIprIe ABJ1IEHUA }

/KanunnsipHoe noaHATHE (onyckaHue)
XXUOKOCTH;

KannuiinsapHasda KOHOeHCalUuuA,

\M30TepMMYyecKasl neperoHka. J

16



[ KanunnsipHoe nogHaTue (onyckaHue) XXUaKocTu }

B Kanunnspe MmeHsAeTCHl.

[ Mpwn norpyxeHuu Kanunnspa B Kakyr-nmbo XngKocTtb, ee ypOBeHb}
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CmauuBaHue (60 < 90°), obpa3syeTtca
BOrHYTbIN MEHUCK, XXMOKOCTb B

Xvakoctb NnogHUMaeTCA TeM Bblille
(h,> h_ ), yeMm MeHbLUe paguyc

<

Kanunnspe noaoHNMaeTCAl.

kanunnspa (R,<R.).

KanunnsipHoe nooHsimue
JXudkocmu

/
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/ HecmaumBaHue (6 > 90°), \

N\
SO

obpa3yeTcs BbINYKbIN MEHUCK,
R f f/é /;X YPOBEHb XWAKOCTU B Kanunnspe
jf/ / onyckKaeTcs.
i ; IR 2 /
/7 Bl XuakocTb onyckaeTcs TeM Huxe
7‘/7;77;//// 2 p (R,<R.), 4eM MeHbLue paauyc
Nl | M2 kanunnsipa (h, > h,).
o L/
//
. ; d KanunnsipHasi enpeccusi
/5 1 M

k JXuodKkocmu /
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[ BbICOTy KannnnapHoOro nogHATNA XMgKoctm MOXxXHoO Bbl‘-II/IC.ﬂVITb}

p = 20 cos 6

pPgR

ypaeHeHue XropeHa

/

K

\_

AHanu3s ypaeHeHus1 XopeHa

1. CmaumBaHue: cos 6 > 0, h > 0, XxupgkKkoctb B Kanunnsape
nogHnmaetcs. Yem meHbwe R, Tem Oonbwe h — BbicOTa
NOAHATUSA.

~

2. HecmaumnBaHue: cos 60 <0, h <0, XngkKkocTb B Kanunnsape

anunnspe.

onyckaeTtcs. Yem meHblUue R, TeM HUXe ONyCKaeTCH XXUAOKOCTb B

/

R 1 MM

1MKM

0,1 MKM

1 Hm

1,5 cm

15 m

150 m

15 Km




L < 4

L < 4

L < 4

L < 4

L

KanunnsipHbiMm noOHssMmuem xuodkocmeu
06BbsIcCHsIemcsi psi0 U38eCMHbIX MPoueccos U siesiIeHUl:

NOoAHATWE TPYHTOBbLIX BOA B MNo4yBax obecneyuBaet
cywecTtBoBaHMe pacTUTENIbHOIo NOKpoBa 3eMnu;
NponuTka OymMaru v TKaHen — MnoAHATUE XMAKOCTU B
nopax;

BOAOHENPOHMLAEMOCTb TKaHen — TKaHU NPONUTbIBAKOT
BewleCcTBaMK, KOTOpble BOoAa He CMauuMBaeT -—
KanunnapHaa aenpeccus;

nUTaHne pacTeHUU (gepeBbEB) — NOABEM BOAbLI U3 NMOYBLI
Mo BOJSIOKHaM APEeBECUHbI;

npoueccbl KPOBOOOpaLLEeHUSA B KPOBEHOCHbIX cOcyAax.

20




|

BrnnsiHme KpMBU3HbI MOBEPXHOCTU Ha AaBneHue
HacbILWEeHHOoro napa

|

N AR/
von] (o] [ner
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[ KanunnspHasi koHOeHcayusi }

4 KanunnsipHasi KOHOeHcauusi - KOHAEeHcauuas napa B N
MMUKpPOTpPEeLMHaX NOPUCTbIX Ten.

OOycnoBneHa HanM4MeMm y Terla MUKponop.

YcnoBue: XKMAKOCTb CMauuMBaeT CTEHKM  Kanunnapa,
\06pa3yeTcn BOrHYTbIN MEHUCK. y

_ 20V,
rRT ypaBHeHne TomcoHa (KenbBuHa)

Pu=DP-"¢€

4 N
pu<p— ri, pud

B Mukponopax nap KOHAEHCUpPYeTCA MNpu  MeHbLlueMm
AaBreHun, YemM Hapa NIIOCKOW NoBepxXHOCTbI . [laBneHue napa
TeM MeHblle, YeM yXe Kanunnsp.

\_

/




[ MsomepmuquKaﬂ rnepecoHKa }

4 U3omepmudeckasi nepe2oHKa — CaMONPOU3BONbHbLIN NEepPeHoC R
MOJIEKYZ1 napa OT MeNIKUX Kanenb K 0Oonee KpPynHbIM C
nocneayroLwen KoHaeHcauuemn. )

20V,

+
rRT ypaBHeHune TomcoHa (KenbBuHa)

P~ =DP-"€

g Pa> P rd, p 1 N

NaBneHne napa Hag Menkumum Kannamum (Yactuuamu) OyaeTt Bceraa
Bbllle, YeM Haa KPYNHbIMM.
U3oTepMmunyeckass neperoHka - npuvyYMHa BbliNageHUsas aTMocgepHbIX
ocagkoB (moxnas); oOpa3oBaHUA CTanakTUTOB U CTanarMmMTOB;
\06pa303a|-me BTOPUYHbIX PYAHbLIX MECTOPOXAEHUMN. /




BnusiHue npupoOdbl U KOHUeHmpayuu pacmeopeHHO20
eeuwjecmea Ha MMoeepxHOCMHOe Hamsi)XeHue

/M3omeprl noeerHocmHoh

HamspKeHUst
112 - nNoBepxXHOCTHO —
MHaKTuBHbIe BewecTBa (MUB)

3 — NOBEPXHOCTHO — aKTUBHbIE
BewecTBa ([MAB)

4 — mnuennoobpasyroLime

\ (konnoupHblie) NAB /

24




[ Ceoucmea lN1AB u lMB }

4 [ToeepxHOCMHO-UHaKMUBHbIEe sewecmea I
a) O ~ O
6) MNB xopolo pacTBOpMMbI B pacTBopuTersie 1 bonee NonsipHbl, 4Yem

YUCTbIN pacTBOPUTEND;
B) [MTNB — aneKTponnTbl, MOHbI KOTOPbIX OKPYXeHbl COfiIbBaTHON 000STIO4YKON,

KﬂpenﬂTCTByI-OLIJ,eVI BbIXOAQYy MOHA B NOBEPXHOCTHbLIU CIOMN. /
/ I'IoeerHocmHo-aKmueHble geuwecmea \
a) O < Oy

6) MAB cpaBHUTeNIbHO ManopacTBOPMMbI U MeHee NOoNSPHbI, YeM YUCTbIN
pacTBopuTensb;

B) Monekynbl [MAB wumerwT JdudusibHOe CTpOeHue, COCTOAT U3
rmgpocobHon (yrmeBogopoaHas Uuenb, pagukan) un ruapocdunbHoun
(nonsapHasa rpynna) v rpynnupoBok (-OH, -COOH, -NH2, -CN, -NO, -CHO,
ngzH) — NONsIpHbIe OpraHn4yeckue BellecTBa. /

-|CH3 w=lOH 5 —CH @\
//"

Henonapusiii yzrecodopodnsiit Honstpnas

paduxar zpynna
~$W 25




[ OpueHTtauna monekyn NAB B noBepXHOCTHOM cnoe}

NAB

C.,. Mana - = =
ncesaorasoBble NIeHKU =

Chas CPEAHARA - % %
— 5= /j

nceBAoOXUAKUe NIeHKU NSNE

4 N
C g BEJIMKA - MONEKYNSPHbLIN

4YaCTOKOJ1 U3 BepTUKaribHO

pacnonoXeHHbIX MOMeKyn
\_ v
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[ Muuennoo6bpa3sywwmue NAB 1

/ Monekynbl konnougHbix NAB cocTosaT Mh
oonbworo ruapoc¢gobHOro yrnesogopoA-
HOro paguKana W CWUNbHO ruapaTupy-
oLwenca nonsipHou rpynnbl (KpuBas 4).
Hanpumep:
cTeapuHoBas KUcriota C,,H,.COOH,
nansmutuHoBaa kucnotra C H, COOH,

\OneVIHOBaﬂ kucnora C_ . H,,COOH. /
(’1
f B pacTtBopax konnougHbix NAB camMonpousBOfibHO o6pa3y+oTcs=|\

arperatbl U3 OpUeHTUPOBAHHbLIX MOMEKyJ1 — MUl ennbl.

Muuenna - accoumat anpPUnbHbIX MONEKy’s, IMoPUnbHbIe rpynnbl
KOTOpPbIX obpaLlleHbl K pacTBOpUTENto, a NMModoOHbIe rpynnbl cobuparTcs
BMecCTe, obpa3sya aapo Mmuuensbl. j




4 lpsiMble mMuuennsbl - MUUennbl I'IAB,\

obpa3yroTca B BogHou cpepe (rmapodunbHble

nonsipHble rpynnbl CHapyXu, ruapodobHbIe o 08
yrneBoaopoaHble pagukarbl — BHYTPHU). Y O
4 Ob6bpamHble Muuesnsibli - MUUennbl I'IAB\
obOpa3ytoTca B HenonsapHoOun cpepe r~
(rmagpodunbHble nNONsPHbIe Trpynnbl  BHYTPW,
rmapodobHble yrneBoAgopoAHble pagukanbl — ,Sp\’\t
CHapYyXun).
\ Pym) )

-

4 I

KoHueHTpauus, npu KOTOpowu

npoucxoauT obpasoBaHue Mmuuenn

- Kpumu4eckasi KOHUeHmpauusi
MmuuesnnoobpasosaHus (KKM)

\_ /

28
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Muuennsl konnoungHbix MNAB:
a — cpepuyeckue;

0 — AucKooOpa3HbIe;

B — LUUNNHApPUYECKue.

~
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[ Conobununsauus }

[ Cosnirobunusauyus - aABneHne pacTtesopeHus BelwecTs B muuennax MAB. }

/ B BOAHbLIX MULIENNSAPHbLIX CUCTEMAX CONMOOUNN3NPYIOTCA Beu.I,ECTBa,\
HepacTBOpuMbIe B Boae (OopraHM4eckue pacTBOPUTESIU, XUPbI), TaK Kak
AOPO MULUEeNnnbl NPOABNSAET CBOMCTBA HEMONIAPHOM XXUAOKOCTMU.

Hanpumep, pactBopuMoCcTb OKTaHa B Boae — 0,0015%,
a B 10%-om pactBope onearta HaTpua — 2%.

\_ /

lMpumeHeHue conrobunusayuu

®Morowee genicteue MNMAB;

.I/I3FOTOB.I1€HVIe IMYJNIbCUMOHHO-CMaA304HbIX )KI/I,EI,KOCTQVI;

®nonyyenne papmnpenaparos;

\Qnonyqel-me nUeBbIX NPOAVKTOB. /




DNATONAD! 7 BHYMAHME



