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CHUCTEMBI, XapaKTEPU3YIOIINECS CUIIBHO Pa3BUTOW MOBEPXHOCTHIO pas-



nena ¢da3. [IoBepXHOCTHBIM CJIOM, KaK M3BECTHO, HAXOJUTCS B OCOOBIX
YCIIOBUSIX 110 CPABHEHUIO CO BCEM O00BEMOM BelllecTBa. MOJIEKYJIbI TTO-
BEPXHOCTHOT'O CJIOSl JUCIIEPCHOM (ha3bl TPAHUYAT HE TOJIBKO C ce0e Mo-
NOOHBIMH MOJIEKYJIAMH, HO U C MOJIEKYJIaMU OKPYKAIOIIEeH ee TucIep-
CUOHHOM cpenbl. [lodTOMy paBHOAEHCTBYIOIIAA MOJIEKYJISIPHBIX CUJ B
MOBEPXHOCTHOM CJIO€ HE paBHA HyII0. JlJIsI yBEIWYEHHS MMOBEPXHOCTH,
T.€. IEPEHOCAa HEKOTOPOT0 KOJIMYECTBA MOJIEKYJI U3 00beMa B MOBEPX-
HOCTHBIN CJI0#, HaI0 COBEPIIUTH PA0OTY MPOTHUB CHJI MOJIEKYJIIPHOTO
cuerienud. [IpousBoaumast HaJ cucTteMoil paboTa B 3TOM cilydae Npu-
BOJIUT K YBEJIMYEHUIO CBOOOIHOM MOBEPXHOCTHOM AHeprun. CBoOOHAs
MOBEPXHOCTHAs 3HEPrust A BeIpaxkaercst ypaBHeHueM (1):

A=6S (1)
rae S — MOBEPXHOCTH;
o — cBOOOAHAs DHEPrusi €AMHUIIBI MMOBEPXHOCTH, WIIM, WHAYE,

yJieJIbHasi CBOOOIHAS TIOBEPXHOCTHAS SHEPTHUS

N3orepmudeckas obpatumas pabora, mpou3BoauMast Il o0pa3o-
BaHUS TOBEPXHOCTH, TMOJHOCTHIO TMEPEXOJUT B CBOOOJHYIO JHEPIHIO
BHOBb 00pa30BaHHOM MOBEpPXHOCTHU. [103TOMY BenmnumHe G MOXKHO J1aTh
U Jpyroe omnpeneleHue — C YUCICHHO paBHA M30TEPMUUYECKON 06£>a-
TUMOM paboTe, HEOOXOAUMOM ISl YBEJIMUCHUS TOBEPXHOCTH Ha 1 cM”.

VY nenbHy0 CBOOOHYIO TOBEPXHOCTHYIO SHEPIUIO HA TPAHMIIE Ka-
KOro- JuOO BEIIECTBA C COOCTBEHHBIM MApoOM OOBIYHO HA3BIBAIOT IIO-
BEPXHOCTHBIM HATSKEHHUEM.

B cootBercTBHM ¢ ypaBHeHHsIME (2) 1 (3)

Us= o- T (50l0T), (2)

U

Us= o+ Qs (3)
MOJIHASI TOBEPXHOCTHAsI HEeprusa Us COMEPIKUT ABE COCTABIISIONIME (s
u o. C ToBBbIIIEHHEM TEMIIEpaTypbl MOBEPXHOCTHOE HATSKEHHE O
YMEHBIIIAETCS, a TEIIOTa 00pa30BaHUs €ANMHUIIBI TOBEPXHOCTH (s YBe-
JUYUBACTCS. DTO OOBSICHSAETCS TEM, UYTO C MOBBIIICHUEM TEMIIEPaTypPhl
PAcCCTOSTHUE MEXKIY MOJICKYJIaMH B JKUJIKUX TeJaX YBEIUYUBACTCS U CO-
OTBETCTBEHHO PABHOACHCTBYIOIIAS MEXKMOJICKYJSIPHBIX CHJI (M, CJIEIO-
BaTEJIbHO, TOBEPXHOCTHOE HATSXKEHUE) YMEHbIIaeTcs. Bmecte ¢ TeM ¢



POCTOM Pa3pbhIXJICHHOCTH IOBEPXHOCTHOIO CJIOS YBEJIWYMUBACTCS €T0
sHTponud. [Ipr JTUHENHON 3aBUCUMOCTH TMOBEPXHOCTHOTO HATSIKCHUS
OT TEMIIEpPaTypbl, UTO OOBIYHO HAOIIOAAETCS 7151 OONBIIMHCTBA KHUIKO-
CTCH, TTOBEPXHOCTHOE HATSHKEHHE YMEHbIIaeTcs Ha Benmuuny 1dof/dT,
TOrJla KaK SHTPOINUIHAS COCTABJAIONIAS (s yBeIUUuBaeTcs. Takum 00-
pas3oMm, MOJHAas MOBEPXHOCTHAS JHEPTUsl JJISl TAKMX CUCTEM SIBJISETCS
TEMIIEPATyPHBIM UHBAPUAHTOM.

Jlnst onpeneneHus: MOJIHOW MOBEPXHOCTHOM SHEPTHU HEOOXOAMMO
3HaTh MOBEPXHOCTHOE HATSXKEHHE WM €ro TeMIlepaTypHbIM Ko3(duiiu-
CHT.

HanOonee nocTynmHbIMU ISl 3KCHEPUMEHTAIIBHOTO H3MEPEHUS
MOBEPXHOCTHOTO HATSXKEHUS SIBISIOTCS CUCTEMbI JKMJIKOCTh — Ta3 U
KHUJKOCTh — KUAKOCTh. CyIIECTBYIOIIHNE METOABI TAIOT BO3MOKHOCTD
U3MEPSITh MOBEPXHOCTHOE HATS)KEHHUE MPU HEMOJBHXKHOU Mexk(pa3HOM
NOBEPXHOCTH (CTATUYECKUE) U TIPHU JIBIKYIIEHCSA TOBEPXHOCTH pazjena
(rmHamuueckue). HemoctaTkoM AMHAMUYECKHUX METOJIOB SBIISIETCS
CJIOHOCTh MX ammapaTypHoro opopmieHus. Kpome toro, st Haaex-
HOT'O U3MEPEHHMS ITOBEPXHOCTHOI'O HATSKEHUS PACTBOPOB, U, B YaCTHO-
cTH, pacTtBopoB [TAB, HEOOXOAMMO KX BBIIEPKHUBATH ONPEICICHHOE
BpEMs Il yCTAaHOBJIEHUS PABHOBECHS B IIOBEPXHOCTHOM CJIOE.

Ha npaktruke Hanbosee 4acTo MUCHOJb3YIOT CTATUYECKHUE WUIU TO-
JyCTATUYECKUE METOBI, ITO3BOJIAOIINE U3MEPATh PABHOBECHBIE 3HAUE-
HUS MIOBEPXHOCTHOI'O HATSKEHUA KuAKocTer. K craTnueckuM OTHOCAT-
Csl METO/Ibl KAIMWJUIIPHOTO MOAHATHUS KUAKOCTH M BUCSYEH (JIexkKaliei)
karm. [lomycraTuueckumu SBJISIFOTCS METOJIBI MAKCHUMAJIBHOTO JaBJie-
HUSl B Karmie (Iy3bIpbKe), OTPhIBA KOJbLIA WM IJIACTUHBI U CTaJarMo-
METPUYECKUNA METOL.

JIABOPATOPHAS PABOTA
Onpeoenenue n06epxHOCMHO20 HAMAICEHUA MENOOOM
MAKCUMATIbHO20 0A6ICHUA 6 NY3bIPbKe



Llenv pabomobl: ¥3MEpeHHEe TOBEPXHOCTHOTO (Mex(}a3HOro) Ha-
TSOKEHUSI; OMPENICJICHUE 3aBHCUMOCTH IMOBEPXHOCTHOTO HATSKCHHS
YUCTBIX KUJAKOCTEH OT TeMIepaTyphl; pacyeT MOJHON MOBEPXHOCTHOMN
DHEPIHH U €€ COCTABJISIONINX

Obopyoosarue u peaxmugol. TPUOOP ISl OMPEACIICHUS TTOBEPX-
HOCTHOTO HATSDKEHHS, TEPMOCTAT, MUIETKH, UCCIeayeMass U CTaHIapT-
Has KUJIKOCTU

Meto MakCUMaJIbHOTO JaBJICHUS! B MYy3bIPhKE OCHOBAH Ha M3MeE-
PEHUM JaBJICHUS, TPU KOTOPOM MPOUCXOJIUT OTPHIB IMy3bIpbKa rasa
(BOo311yXa), BBIYBAEMOTO B KUJIKOCTh Yepe3 KaILIAP.

ITpu MenaeHHOM TTPOAaBAMBAHUU My3bIpbKa U3 KAIMWIISAPA B JKU-
KOCTh B HEM BO3HHUKAET U30BITOUHOE BHYTPEHHEE JABJICHUE Ap, KOTOPOE
corjacHo 3akoHny Jlamnaca onpeaensercsi IOBEPXHOCTHBIM HATSXKEHUEM
0..—- ¥ KPUBU3HOMN MMOBEPXHOCTHU Iy3bIpbKa. Pasnyc KpUBU3HEI 1, H3MeE-
HSIETCS 110 MEPE MPOJABIUBAHUS ITy3bIPbKa B KUIKOCTh. CO BpeMEHEM
paauyc KpUBU3HBI YMEHBIIAETCS, IMy3bIPEK CTAHOBUTCS BCE 00Jiee BbI-
IYKJBIM U IIPH 7,,_r N30BITOYHOE JaBJIIEHUE BHYTPHU IIy3bIPbKa JOCTHIAET
MaKCUMAaJIbHOTO 3HAYEHHUS Ap,... ATO JABJICHUE COOTBETCTBYET BHEIIHE-
My JABJICHUIO B Kamwuiipe. s JanbHEWIIEro yBEJIWYECHUsT pa3Mepa
ny3bIpbKa HE TPEOYETCS MOBBIIICHUE BHEIIHETO AaBJICHUS, IOCKOJIbKY C
pPOCTOM Ty3bIpbKa BHYTPEHHEE JAaBJICHHE B HEM B COOTBETCTBUU C
ypaBHeHueM Jlammaca ymeneliaercsa. B pesynbrare Bo3ayX, Haxo.s-
muiics B TpyOKe, ycTpemisieTcs K c(OopMHUpOBaBIIEMY MY3bIPbKY H
OPUBOIUT K €ro OTPBIBY OT Kamwuigpa. Takum oOpa3oM, ornpeseieHue
MOBEPXHOCTHOTO HATSXKEHUS PACCMaTPUBAEMBIM METOJOM CBOJHUTCS K
MU3MEPEHUIO BHENITHETO JTABJICHHUS, PABHOTO AP,

[Ipu onpeneneHnn NOBEPXHOCTHOIO HATSKEHUS METOJIOM MaKCH-
MaJIbHOTO JABJICHUSI B MY3bIPbKE CIEAYET TAKKE YUUTHIBATH THAPOCTA-
TUYECKOE JIaBJICHUE CJIOS KUJKOCTH, Haxojsiencss Hag HuM. OJHaKo,
ecJI TIyOHHA MOTPYXKEHUS Kanuiuisipa B KUAKOCTh HE3HAYMUTENIbHA U
paauyc MaJl, MOMPaBKOM Ha 3TO JaBJIECHUE MOKHO MPEHEOPEUb.



MakcuManbHOE NAaBJICHUE B IY3BIPHKE B MPOCTEHIIEM BAPHUAHTE
MOKHO HM3MEPHUTh ¢ momolpio npudopa Pedbunnaepa. [Ipubdop cocrour
U3 U3MEPUTEIIbHOW SYEHMKUA C KalWUIAPOM, aclUparopa, C MOMOIIbIO
KOTOPOTO CO3/1at0T BHEIIIHEE IABJIICHUE, U MUKPOMAaHOMETPA

(pucynoxk 1).

1- KUIKOCTh; 2- Kanwuisip; 3-siueiika;4-coenMHUTEIbHAs TPyOKa;
S-acnupaTtop; 6-peryysiTop YpOBHSI MOHOMETPUUECKOMN KUJIKOCTH;

[-TpexXX0J0BOI KpaH; §-IIPUEMHHUK
Pucynok 1 — Cxema yctanoBku PeOunnepa

W3mepeHus AP, IPOBOJSIT CAEAYIOINUM o0pa3zoM. HMccmemyemyro
KUJKOCTh HAJIMBAIOT B SIUEUKY JI0 YPOBHS, MPU KOTOPOM KOHYHUK Ka-
NUJUISIpa MOrpy»aerca B Hee He Oojiee yem Ha 1 MM (M30BITOK >KHUIKO-
CTU OTOMpPAIOT C MOMOIIBIO Kammuisapa). A4eiiky COeMHSIIOT OTBOIHOM
TPYOKOI ¢ acCIUpaTOPOM U KPaHOM MHUKPOMAaHOMETPA.

Bpamas perynsatop ypoBHSI MaHOMETPUYECKOM >KUIKOCTH, YCTa-
HABJIUBAIOT MEHHUCK B MaHOMETPUUYECKOW TpyOKe MPOTUB HYJEBOU OT-
MeTk. KpaH moBopaunBaroT 10 4acOBOW CTpPEJIKE, COSAUHSSI MUKPOMa-
HOMETP C CUCTEMOU pa3peKeHUs, B pe3ysIbTaTe Yero MaHOMETpUYecKas
KUJIKOCTD TTOJHUMAETCS B TPYOKe.



CdopmupoBaBmmiics Ha KOHIE Kanuuisipa My3bIpEeK BO3AyXa MpHU
JOCTHXKEHUM AP, IPOOMBas IMIOBEPXHOCTHBIM CJIOM, jonaercs. B aToT

MOMEHT JAaBJICHUE B CUCTEME CHIXKAETCS M MAHOMETpPUYECKas KU/I-
KOCTh HAUMHAET OIYCKAaThCA, HO 3aTEM B pe3yjbTaTe 0O0pa30BaHMs HO-
BOI'O My3bIpbKa OHA CHOBA MOJHMUMAETCS. TakuM o0pa3oM, ypOBEHb Ma-
HOMETPUYECKON KUJKOCTU BCE BpeMs KoJieonercsi. YToObl YyMEHBIIHUTh
NyJIbCAIIUIO KUJKOCTH B U3MEPUTEIBLHON TpyOKe, TO0OMBAIOTCA paBHO-
MEPHOr0 MPOCKOKa My3bIpbKOB, ¢ nHTEpBaioM 20-30 c. Bpems obpa3zo-
BaHMS U OTPbIBA MY3BIPHKOB BO3/yXa PETYIUPYIOT MYyTEM H3MEHEHUS
CKOPOCTH BBITEKaHHMsI BOJIbI U3 acniupaTopa. Eciu mokazaHusi MaHOMET-
pa Ap,.. B T€UEHHE 2-3 MUH HE U3MEHSIECTCS, TO €r0 CUYUTAIOT YCTaHO-
BUBIIMMCS Y 3alIUCHIBAIOT B )KYpHAJL.

YTOOBI HUCKIIOYUTH TPYAOEMKYIO OMNEpalUi0 MO U3MEPEHUIO pa-
auyca Kanujuisipa, Il ONpeaeieHus: MOBEPXHOCTHOTO HATSIKEHUS HUC-
NOJIB3YIOT OTHOCHUTENbHBIM MeToA. Jljisi 3TOro HaxoAsT KOHCTaHTY
AYEHKH R, KOTOPYIO paCCYUTHIBAIOT 110 3HAYEHHUS] MAaKCUMAJIbHOTO JaB-

JICHUS Ap.. W TIOBEPXHOCTHOTO HATSXKEHUS o, JJIA CTAHAAPTHBIX >KUJIKO-
cTed (00BIYHO TUCTUILUIMPOBAHHOM Bojie) 110 hopmyie (1):
o

m — CT
Ap

OnpenenuB KodPGUIMEHT R U U3MEPUB JNABJICHUE Ap,.. JJI HC-

ClenyeMON XKUJKOCTHU, PACCUUTHIBAIOT 3HAYEHUE MOBEPXHOCTHOTO Ha-
TsKEHUSI 1o popmysie (2)

Opmr = APy - (2)

[Tosmy4yeHHbIe pe3yNbTaThl 3aHOCAT B TaOIUILY 1.

N3MepsAIOT MOBEPXHOCTHOE HATSXKEHUE HCCICIYEMOW JKUIKOCTH
IIPA HECKOJIBKUX 3HAYCHUAX Temriepatypsl. Ilepen uzmepenusamu mpo-
BOJISIT TEPMOCTATUPOBAHUE KUAKOCTEM NPU KAXKIOM 3HAYEHUU TEMIIE-
paTypsbl.
Tabnuia 1 — DkcriepuMeHTalbHbIC U PACUETHBIC TAHHBIC ISl BEIYHUCIIC-
HUSI TTIOJTHOM MOBEPXHOCTHOM SHEPTUH KUJKOCTH

Tem- | U3me- [ToBepxHo- | Temmnepa- Terora | [lonnas




nepa-
Typa,

pIEMBII
rapameTp
IJ1s pac-
qera,o, .

CTHOE€ Ha- | TYPHBIHA KO-
TSOKEHUE s punu-

2 o
Oumrr JIK/M™ | EHTE,

00pa3o-
BaHUS
CAUHHUIIBI
MOBEPX-
HOCTH,

JIx/ M’

MOBEPXHO-
CTHasl
SHEPrus,

JIx/ M’

YeHHE TeMIiepaTypHoro kosgdunuenra do/dT,
- IS K&KJIOW TeMIIEPaTyphl [0 ypaBHEHUAM 1 U 2 pacCUUTHIBAIOT

Usu Qs ;

- ctposT rpaduk 3aBucumoct o = f (7);
- [0 TAHT'€HCY YIJIa HAKJIOHA ITOJYyYEHHOW NMPSIMOW HAaXOIAT 3HA-

YCCKUC ITapaMECTPbl HOBECPXHOCTHOI'O CJIOA KUAKOCTH.

JIABOPATOPHAS PABOTA
Onpeodenenue n06epxHOCMHO20 HAMAICEHUSA
CManazmomempuiecKum Memooom

ITo maHHBIM U3MEPEHUH, TTOCIIE IPOBEACHUS DKCIIEPUMEHTA:

- ACJIAK0T BBIBOA O BJIIMAHHHKW TCMIICPATYPbl HAa TCPMOAWHAM U -
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Llenv pabomoul: U3MEpeHHEe TMOBEPXHOCTHOTO (MeX(a3HOro) Ha-
TSOKEHUSI CTaJJarMOMETPUYECKHMM METOJIOM BOJIHBIX PacTBOPOB Be-
IECTB, MPUHAICKAIINX OJHOMY TOMOJIOTHUYECKOMY PSITY

Ob6opyoosarue u peakmugwvl. IPUOOpP NI ONMpPEACICHUS TOBEPX-
HOCTHOTO HATSDKEHHS, TEPMOCTAT, MUIETKH, UCCIeayeMas U CTaHIapT-
Has KUJIKOCTH.

N3mepeHne nNoBEPXHOCTHOIO HATSKEHUS CMAlacMOMEMPUdecKum
Memoodom OCHOBAHO Ha TOM, YTO B MOMEHT OTpPbIBAa KaIlJId OT HUYKHETO
KOHIIA BEPTUKAJbHOM TPYOKHM BEC KalUlM g YpaBHOBEILIMBAETCS CHUJION
MOBEPXHOCTHOTO HATsKEHUA F, KoTopasi, TEeUCTBYET BJIOIb OKPYKHOCTH
HICHKU KaIljld, U MPENATCTBYET €€ OTPhIBY. B mepBoM mpuOIMKEHUU
MOYHO CUUTATh, YTO

F=2nro (3)
rae I - BHYTPEHHHU paguyc TpyOKH.

[Ipu Oosee TOYHOM ONpPENETCHUU TMOBEPXHOCTHOTO HATSKEHUS
CJIEIyeT YUYUTHIBATh, UTO PA3PHIB MPOUCXOINUT B IICHKE KaTUIh, KOTOpas
UMeEEeT MEHbBIINK paauyc, ueM Tpyoka. [losTomy 3HaueHue paguyca He-
00XOAMMO YMHOXaTh Ha HEKOTOPHIH KoddduimeHT K, 3aBUCSAIIHIA OT
OTHOILIIEHUsI 00beMa Karu V K KyOy paauyca TpyOkH, T.e€.

k=Ff(V/r°) (4)

OKCIEPUMEHTAJIbHO YCTAaHOBJIEHO, YTO KOAY(PPUUIMEHT HE OYEHb
CUJIbHO MEHSETCS MpU U3MEHEHHH o0beMa Karenb gaxe B 1000 pas.

s kamesnab, CpaBHUTEIBHO MAJIO OTIMYAIOIMIUXCA IO 00BEMY,
ATOT KOA(PPUIMEHT MOKHO CUMTATh OJIMHAKOBBIM. B MOMEHT OTphIBa,
OTpeNIeTUB BeC 00pa3yIolIecs: Karik, MOKHO ONPEIEIUTh MOBEPXHO-
CTHOE HaTs)KEHUE.

Jl1s1 onipesienieHust Beca Karid MOJIb3yKOTCS CTallarMOMETPOM (pu-
CYHOK 2), KOTOPBI MPEACTaBIICT COOOM CTEKIIHHYIO TpYyOky (1),c
pacIIupEeHUEM MocepeInHe (2) U 3aKaHYMBAOUIEHCS BHU3Y KaUJUIs

Pucynok 2 -IIpuHIMnuaneHasl cCxeMa CTaiarMoMeTpa
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1 - cTekysiHHAS TpyOKa;
2 - pacIIMpeHHE;

3 - KanuJuisip;

4 - BUHTOBOM 3a)KUM.

pom (3) .TpyOka 0OBIMHO UMEET TOPU3OHTAIBHYIO KOJICHYATYIO YacTh, B
KOTOPYIO BHAsSH KaNWUIAP AJISI TOTO, YTOOBI AKUJIKOCTh Karana MeJJICH-
HEe.

Pacummpennas dactb TpyOKM orpaHuyeHa AByMsi MeTkamu. Jlis
U3MEPEHUSI MOBEPXHOCTHOTO HATSKEHHSI B CTAJIATMOMETP 3aCachIBAIOT
UCCIEAYEMYIO HUJKOCTh BBIIIE BEPXHEH METKH, HAYMHAIOT CUMUTATh
YUCJIO Kamneib N KUJIKOCTH, BBITEKAIOIIEH U3 TPYOKH JI0 T€X IMOp, MOKa
YPOBEHb KUAKOCTU HE JOCTUTHET HIXKHEN METKH.

Ecnu u3BecTHBl 00bEM pACHIMPEHHON YacTH cTajiarMoMmeTpa V u
IJIOTHOCTD XKUAKOCTH O, TO BEC KAIIA (] MOKHO BBIYUCIUTH 1O PopMy-
Je:

g="8P 5)
n
rIe (- YCKOPEHUE CHITBI TSKECTH,
n — 49YUCJI10 KallCJib KUJIAKOCTHU.
OI—ICBH,Z[HO, qToO HpI/I OTpBIBe Kallin AJOJIZKHO CO6HIOI[aTBC5I paBeH-
CTBO.

2kmro = Vep (6)
n

OOBIYHO TTPOBOMSIT OTHOCUTEILHOE OMPEIEIICHUE TOBEPXHOCTHOTO
HATSKEHUS, CPABHUBAsA CKOPOCTb MCTEUYEHUS U3 JAHHOTO CTAIIATMOMET-
pa uccienyemMom KUJIKOCTHA U KUJKOCTUA C U3BECTHBIM IMOBEPXHOCTHBIM
HaTsDKEHUEM. B 3TOM ciydae cripaBeyiniBO COOTHOIIICHUE:

Ox Px Tem (7)

Oem  Pem Dy
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n..n

B ypaBHeHuu ungiekc "x" OTHOCUTCS K TapaMeTpam UCCIEyeMOM
KUJIKOCTH, @ UHJIEKC "'cm" K mapaMeTpam >KUJAKOCTUA C U3BECTHBIM I10-
BEPXHOCTHBIM HATSXKCHUEM.

Ecnu ctaHIapTHON KUJIKOCTBIO SBJISIETCS BOJA, BEIMYMHY N, Ha-
3bIBAIOT "BOJSIHBIM YMCIOM' cramarmMomeTpa. llpu u3mepenun cranar-
MOMETPOM TOBEPXHOCTHOTO HATSKEHHUS PACTBOPOB 3MYJIbIATOPOB,
CMauMBaTesied WM MOIOIIUX CPEACTB, UMEIOMMNX OOJBIINUE MOJICKYIIbI,
HEOOXOJIUMO YUYWUTHIBATH BpeMsi 00pa3oBaHUs Kamid. B mpoTUBHOM
ciydyae, €CiIM Karuig oOpa3yercsi ObICTpO, Ha €€ IMOBEPXHOCTH H3-3a
MeJIeHHOW Aud@y3un TakuxX MOJIEKYJ HE YCIIEBAET YCTAHOBUTHCS pPaB-
HOBECHOE 3HA4YE€HHE MOBEPXHOCTHOIO HaTsKeHUs. {11 momo0OHbIX pac-
TBOPOB H3MEPEHUE IMPOBOJAT MPHU PA3TUYHBIX, BCE YMEHbIIAIOIMIMNXCS
CKOPOCTSIX HUCTEUYECHHS, MOKa YUCIO Kamelb Ny HE MpuoOpeTeT MaKCu-
MaJbHOE MOCTOSHHOE 3Ha4€HUE. JTO 3HAYEHHE W OepyT IJisi pacyerTa.
JIns yBenrueHue BpEMEHM 0O0pa30BaHUs KAl B MPOCTEHIIEM ciydae
MOJIB3YIOTCS. BUHTOBBIM 3)KMMOM, TO3BOJISIOIIUM U3MEHUTH CKOPOCTH
ucteueHus. [Ipu npaBuiabHO BEIOpAHHOM BpeMEHU 00pa30BaHUS Karlellb
CTaJarMOMETPUUYECKUN METOJl JIaeT JTOCTATOYHO TOYHbIC 3HAYEHUS T1O-
BEPXHOCTHOT'O HaTs>KeHus pactBopoB [TAB.

[Tpu wuccnenoBannu 3aBucumoctd o = f(C) BOTHBIX PacTBOPOB,
NPUHAJICKAINX K OJJTHOMY TOMOJOTHUYECKOMY pAlly, ObLIIO OOHapyxe-
HO, YTO KaK/bIil MOCJIEAYIOIIMI YiIeH psija CUJIbHEEe TOHMXAET MOBEPX-
HOCTHOE HATSHXKEHUE BOJIbI, YEM MPEAbIIYIIUHI, T.€ Ipu nepexonae ot Cy
K Cp+1 OJJHOTO TOMOJIOTHYECKOTO PsiJia TOBEPXHOCTHOE HATSKCHUE U3-
MEHSIETCA B @ pa3:

a = Gy/Gp41 (8)
rae G- MoBepxXHOCTHasi aKTUBHOCTH BEILIECTBA,

1 — YHCJIO aTOMOB YIJIEPO/a,

@ - KOHCTaHTa, XapakTepHas JJisl JAHHOTO TOMOJIOTHYECKOTO psiaa.

JInst mpoBeaeHusl UccieAoBaHuil roToBAT pactBopbl IIAB coot-
BETCTBYIOIICH KOHIEHTPAIUU B OONBIIMX MPOOUPKAX WU OTIEIbHBIX
Koj0ax. M3MmepeHne MOBEPXHOCTHOTO HATSDKEHHSI CTajarMoOMeTpuye-
CKMM METOAOM PAaCTBOPOB IPOBOJSAT B MOPSJIKE BO3PACTAHUSA UX KOH-
LEHTPALNH, HAYUHAS C YUCTON BOJBL.

[TonmyueHHbIe pe3ynbTaThl 3aHOCAT B TAOIHUITY 2
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Tabmuia 2- Pe3ynbTarsl BRITOTHEHHOTO DKCIIEPUMEHTA

Ng C, Cn Cn+]_ Cn+2 BOI[a
MOJIB/J | Ny | G, P, Ny |o, P, Ny | o, P, Nem | P,
H/m gr/ M H/m gcr/ M H/m gr/ M gr/ M

[Tocie BBIOIHEHHS DKCTIEPUMEHTA HEOOXO0IUMO:

- mocTpouTh n30Tepmbl o = f(C) ms nccaemyeMpx pacTBOPOB,;

- OIPEJICTUTH OBEPXHOCTHYIO aKTUBHOCTD ITAB (G, Gp+1 Ghtp);

- MPOBEPUTH MpaBmwiio Tpayde AByMs METOJaMH.

a) Mo YIJIOBOMY KO3(PhUIIMEHTY KacaTelbHbIX, MPOBEICHHBIX B
Touke [C] = 0 Mo/ (IpH G = Gy);

0) mo npasuny TpayoOe
Gyi2 _ Gyl
Gyl Gy

KoHTpoJsibHBIEC BONPOCHI




14

1. UYro u3ydaer KOJJIOMJIHAs XWUMHUS M KAKOBBI IPHU3HAKHU €€
00BEKTOB?

2. Tlo xakuM mpu3HaKaM KJIACCUDUIUPYIOT OOBEKTHI KOJUIOU -
HoM xumuu? [IpuBenuTe MpUMephl TUCTIEPCHBIX CUCTEM.

3. Kakue moBepXHOCTHbIE SBJICHHS HM3y4aeT KOJUIOMIHAS XH-
Musi?

4.  Yrto ABAsIETCS MEPOMl T'€TEPOre€HHOCTH M CTENEHU pa3poo-
JICHHOCTU JUCTIEPCHBIX CUCTEM?

5. Kakumu mapamerpaMu XapakTepHU3yIOT CTENEHb pPa3lpo0-
JICHHOCTH U KaKOBa CBSI3b MEXKLy HUMU?

6. Uto Takoe MOBEPXHOCTHOE HATXKEHUE U B KAKUX €IMHHUIIAX
OHO U3MEpseTCA?

7.  Kak 3aBUCUT IOBEPXHOCTHOE HATSHKEHHE OT MPUPOJIbI BEIlle-
CTBa, 00Pa3yIOIIEro MOBEPXHOCTh (MEXKMOJICKYJISIPHOTO B3aUMOJICHCT-
BUs)?

8.  Kakue mMeTozbl UCTIONB3YIOTCS ISl ONPEACIICHUS TOBEPXHO-
CTHOTO HATSXKEHUS KUIAKOCTEH U TBEPBIX TEN?

9. Ha yeM OCHOBaHO M3MEpPEHHE MOBEPXHOCTHOI'O HATSHKEHUS
KUJKOCTEW METOAOM KaWIISIPHOTO MOAHATHUS?

10. Ha yeM OCHOBaHO M3MEpPEHHE MOBEPXHOCTHOTO HATSKEHUS
KUJKOCTE METOJOM HamOOJIbIIIETO JaBJeHUs My3bIipbka Bo3ayxa? Ilo-
JIOKUTENbHBIM WJIM OTPULIATENIbHBIM OYIET H30BITOYHOE JABJICHUE B
KUJKOCTH HA TPAHULE C BO3AYIIHBIM y3bIPbKOM?

11. Ha 4em OCHOBaHO OIpEAECICHUE MOBEPXHOCTHOTO HATSKE-
HUSI METOJIOM OTPbIBA KOJIbI[A U CTATATMOMETPUYECKAM METOAOM?

12. Kak ¥ nmoueMy 3aBUCHUT MOBEPXHOCTHOE HATSXKEHHE TEI OT
TeMIEepaTypbi?

13. Ilo kakoMy ypaBHEHHMIO MOKHO PacCUUTaTh IMOJHYIO MO-
BEPXHOCTHYIO0 3Hepruto? Kakue naHHble HEOOXOJUMBI IJIsi TaKOro
pacuera?

buoimorpaguyecknii CIMCOK
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