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IIpakTnyeckas padora Ne 1

XuMu4yecKkasi TEPMOAUHAMUKA. JHEPreTHKA XUMHYECKUX MPOIEeCCOB.

dusnko-xumMudeckue MeToasl uccienoBanus (OPXMM) ocHOBaHBI Ha MCIIONb-
30BaHUM 3aBUCUMOCTH (DU3MYECKUX CBOMCTB BEIIECTB (HAIPUMEpP, CBETOIOTJIOINIE-
HUSI, SJICKTPUYECKOM MPOBOAUMOCTH U T.J.) OT UX XMMHUYECKOTO cocTaBa. MHorna B
muteparype oT @X oTAeIAI0T GU3NIECKHE METOIbI HCCIICOBAHUS, TIOTYCPKUBASI TEM
caMbiM, uT0 B ®XMMU ucrnonapzyercss XumMuueckasi peakiys, a B GU3NIECKUX - HeT.
Qusuueckue memoowt uccieoosarus 1 GXMU, rmaBHpIM 00pa3oM, B 3amaHOMN JH-
Teparype, Ha3vl8arOm UHCMPYMEHMAIbHLIMU, TaK KaK OHU OOBIYHO TPEOYIOT IIpUMe-
HEHUS MPUOOPOB, N3MEPUTEINHHBIX HHCTPYMEHTOB. THCTpYMEHTAIbHBIE METOIBI HC-
CJIeZIOBaHUS B OCHOBHOM, UMEIOT CBOIO COOCTBEHHYIO TEOPHUIO, OTJIIMUYHYIO OT TEOPUHU
METOJIOB XMMHYECKOro (KJIACCMYECKOIro) aHajau3a (TUTPUMETPUU U TPABHUMETPHUH).
ba3ucoM 310l Teopun SABIISIETCA B3aUMOJICHCTBHUE BEILIECTBA C IOTOKOM SHEPTHH.

IIpu ncnonp3zoBannn GXMU B 3aBUCHUMOCTH OT BHJIA SHEPTUU B BEIIECTBE
MPOUCXOJIUT U3MEHEHHE IHEPTeTUYECKOIO0 COCTOSHMS COCTABISIONIUX €r0 YacTHIl
(MoJIeKyJ1, MIOHOB, aTOMOB), BhIpaXKaroleecss B UBMEHEHUH TOTO WJIM UHOTO CBOMCTBA
(HampuMep OKpPAaCKW, MAarHUTHBIX CBOWCTB M T.M.). Peructpupys M3MeHEHUE 3TOro
CBOMCTBA KaK aHAJUTUYECKUH CHTHAJI, TOJIy4aroT MH(OpMaIMIO O KaueCTBEHHOM M
KOJINYECTBEHHOM COCTaBE MCCJIEAYEeMOro o0beKTa WM O ero cTpykrype. Hanbomnb-
1mee MpakTUYECKOe MPUMEHEHHE MMEIOT ONTHYECKHUE, XpoMmaTorpauyeckue M I0-
TEHIIMOMETPUYECKUE METO Il UCCIIEIOBAHUS.

Ilo cnocobam onpedenenus paznuuarom npsamvie u koceéeHnole PXMU. B nps-
MBIX METOJIaX KOJIMYECTBO BEIIECTBA HAXOJAT HEMOCPEACTBEHHBIM IMEPECUCTOM H3-
MEPEHHOI'0 aHAJIUTHUYECKOI0 CUTHaja B KOJIMYECTBO BEIIECTBa (MaccCy, KOHIIEHTpa-
1IMI0) C TIOMOIILIO YPAaBHEHHUS CBA3U. B KOCBEHHBIX METO/1aX aHAIMTUYECKUM CUTHAI
HCIIONB3YETCs JIJIs YCTAHOBJICHUSI KOHIIA XMMUYECKOW peakiuu (Kak CBO€OOpa3HbIN
WHJIUKATOP), @ KOJUYECTBO OMpPECIsIEMOro BEIIECTBA, BCTYMHBIIETO B PEAKIIHIO,
HaxoJST C MOMOIIbIO 3aKOHA AKBUBAJIICHTOB, T.€. 110 YPaBHEHUIO, HEMOCPEICTBEHHO
HE CBA3aHHOMY C Ha3BaHUEM METO/IA.

OOBIYHO MHOTHE 3T METOJBI M MPOIECCHl COMPOBOXKIAAIOTCS 3aMETHBIM BBIJIC-
JICHMEM WJIH TIOTJIOIICHHUEM TeIlia, CBETA, DJIEKTPUUYECTBA U T.J., TO €CTh MPOUCXOIUT
MpeBpaIlleHNe XUMUYECKON SHEPTUU B PYTHe BUIbI SHEPTUU.

OHepreTrueckue APQPEeKThl XUMHUYECKUX TPOLIECCOB U3 YAem XUMUUECKAs
MepmMoOUHAMUKA.

Tepmoounamuxa - HaydyHas AUCIUIUIMHA, KOTOpPas PacCMaTPHUBAET TMEPEBO/IBI
DHEPTUU U3 OAHOU (OPMBI B JAPYTYIO; IHEPTETUUECKUE U3MEHEHUS TPU Pa3TUIHBIX
(hU3NYECKUX U XUMUYECKUX TTPOIleccax.

TepMoanHaMUKa yCTaHABJIMBAET BO3MOXKHOCTh M TPEIEIbl CaMOIPOU3BOJIb-
Horo (0e3 3aTpaThl pabOThI) TEUCHUS MPOLIECCOB B JJAHHOM HaIlPaBJICHUH NP 3a]1aH-
HBIX YCJIOBUAX. TepMoAMHAMUKA HE pacCMAaTPUBAET MEXAHU3M IPOLIECCOB U HUYETO
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HE TOBOPUT O CKOPOCTSAX sIBIIEHHW. B 3TOM ee orpanmyeHHOCTh. HO BBIBOABI TEPMO-
JUHAMMKH SIBISIIOTCS OOLIMMHU M MMEIOT OO0JIbLIOE MpaKTU4ecKoe 3HaueHue. TexHo-
JIOTHYECKYIO CXEMY KaKoro-ian0o mporecca BRIOMPAIOT Ha OCHOBE TEPMOAMHAMUYE-
CKHX PacueToB.

OOBEKTOM H3YyYEHHS B TEPMOJUHAMUKE SIBIISIETCS] CUCTEMA.

Cucmema - 3TO TEJO WX IPyIIA TEN, MBICIEHHO 000COOJISIEMBIX OT OKpYXa-
rouel cpenpl. OHa XapaKTepU3yeTCsl ONPEACIICHHBIM 3allaCOM SHEPTHH.

N3onupoBaHHasi cucteMa He 0OMEHUBAETCS] SHEPTUEH C OKpYXkKAIOUIe Ccpeoi.
Pa3nnyaroT rOMOT€HHBIE U T€TEPOreHHbIE CUCTEMBI. ['OMOTreHHbIE (OTHOPO/IHBIE) CHU-
CTEMBI COCTOSIT U3 OJHOM (pa3bl, reTeporeHHble (Pa3HOPOJHBIC) - U3 JBYX HIIM He-
ckosbkuX (ha3. Paza - 3TO 4acTh CUCTEMBI, OJTHOPOIHAS BO BCEX TOUKAX IO COCTaBY U
CBOMCTBaM M OTJACJIEHHAs OT APYIMX YacT€d CUCTEMBI TOBEPXHOCTHIO pasaena. Ilpu-
MEpOM FOMOT'€HHOI CUCTEMBI MOKET, CIIYKHTh BOJHBIM pacTBOp CyJb(dara Meau Win
KakoW-1100 ipyroi pactBopumoii conu. Ho ecnu pacTBOp HAChIILIEH U Ha JTHE cOCy1a
€CTh KpUCTAJUIbI Cylb(aTa MeIu, TO pacCMaTpuBaemas cucteMa rereporeHHa. Jpy-
MM [IPUMEPOM TOMOT'€HHOM CUCTEMBI MOXKET CIIYXHUTh BOJIa, HO BOJIA C IJIABAIOIIUM
B HEHl JbJAOM - CUCTEMA rereporeHHas. B TepmMonvHaMHKEe COCTOSIHUE CHUCTEMBI Xa-
paKTepU3yeTCs IpH MMOMOIIHN Psiia IEPEMEHHBIX, HA3bIBAEMBIX [TapaMeTpaMu: J1aBile-
HuE - p, 00beM -V , Temniepatypa - T , macca - m. Ha ocHOBe 3TuUX mapaMeTpoB MOTYT
OBITh BBIBE/ICHBI IPYTUE XapaKTEPUCTUKH, 3aBUCSIINE OT HUX U Ha3bIBaEMbIE mMepMo-
OUHAMUUECKUMU DYHKYUAMU.

TepmoauHaMuyeckre (PyHKIMU MO3BOJSIOT XapaKTepU30BaTh COCTOSHUE CHU-
CTEMBbl M MPOUCXOJAIINE B HEMl M3MEHEHUA. DTU (QYHKIMH cienyromue (Hanboiee
BakHbIe)! u - BHyTpeHHss sHeprusi; H — snTansnus; S- surponus; G - uzobapHO-
M30TEPMUYECKUIN MOTEHIIUAI.

bonbioe 3HaueHue umeeT (PyHKIMS, Ha3biBaeMas BHYTpeHHeW aHepruein U.
Buytpennsia sneprust U - 3To oOmIMil 3amac Hepruv CUCTEMBI (UM BellecTBa) 0e3
ydeTa MOTEHIMAIBHOW U KHHETUYECKOW dHEPTHM, BHYTpEHHSIS dJHEprus CKIaJbpIBacT-
Csl U3 DHEPTUHU JBWKEHUS MOJIEKYJI, SHEPTUU JIBH)KEHUS 3JIEKTPOHOB B aTOMax, JIBU-
KEHUS SJEP, BHYTPUSACPHOM 3HEPTrUU MEXMOJIEKYJIIPHOTO B3aMMOJEHCTBHUS, T.€.
CI0JIa BXOJAT BCE BUJBI SHEPIMU KPOME MOTEHLIHMAIBHON M KMHETHYECKOW SHEPruu
cuctembl. OT yero 3aBucut BenuurHa U? OT mMacchl, OT Te€X yCIOBUHM, B KOTOPBIX Be-
IIECTBO HAXOAMUTCS, OT COCTOSIHUS (TBEPIIOE, KUIKOE, ra3000pa3HOEe), OT MPUPOJIbI
BeulecTBa. Hanpumep, paBHble Macchl pa3nnuHbix Ta3oB C12, F2, O2, umerot pa3Hbie
U, T.K. HEOIMHAKOBA PHUPOJIA ITUX I'a30B, PA3JINYHO CTPOCHUE MOJIEKYJ 3TUX T'a30B.

Pa3HbpIM Maccam OJHOTO M TOTO K€ ra3a COOTBETCTBYET HE OJMHAKOBAas BHYT-
pennsisa sHeprus (Hanpumep, [ u 5 r F2 obnanaer paznuunsim U ). BHyTpeHHss sHep-
I'Usl HETIOCPEICTBEHHO HE MOXKET OBITh M3MEpEHa, MOATOMY OLEHUTh aOCOIIOTHOE
3HaueHne U Mbl He MOkeM. MOXHO JHIlb TOBOPUTh 00 M3MEHEHHH BHYTPEHHEU



sHeprum npouecca. [IpruuemM BHYTpeHHSISI SHEPIUsl HE 3aBUCUT OT ITYyTH, a JIUIIb 3aBU-
CUT TOJIBKO OT Ha4aJbHOTO U KOHEYHOT'O COCTOSIHUSI CUCTEMBI
U = UkoH — Unau.

Taxkue (yHKIMHM, WU3MEHEHHWE KOTOPHIX HE 3aBHCHT OT ITyTH, HAa3bIBAIOTCS
(GYHKIHUSIMU COCTOSTHUS.

ITEPBBIH 34KOH TEPMOJUHAMUKH

JlomycTuM, 4TO K HEKOTOPOM cucTteMe noABoauTcs Terio (Q), OHO TPATUTCS:

- HAa UI3MEHEHHE BHYTpEHHEN sHepruu cucteMbl — AU;

- Ha coBeplleHue pabOThl MPOTUB BHEITHUX CUJ — A.

DTO MOXKHO 3anucath cienyromum oopazom: Q = AU + A. YpaBHeHue SBISET-
Csl aHAJIMTUYECKUM BBIPAXKEHHUEM TIEPBOTO 3aKOHA TEPMOAMHAMUKHU.

Ilepeuviil 3aKk0H mepmoOuHamuKy SBISAETCS YaCTHBIM CIIy4aeM 3aKOHa COXpaHe-
HUS YHEPTUU, UMEIOTCS CIIeAyIoNe (pOopMyIUPOBKU MEPBOTO 3aKOHA TEPMOIUHAMU-
KH: B U30JIMPOBAHHOM cUCTeMe OOIIUI 3arac SHEPIHUH CUCTEMbl — BEJTMYMHA MOCTO-
SITHHAsl WU pa3Hble (JOPMBbI PHEPTUU MEPEXOAT APYT B Apyra B CTPOro SKBUBAJICHT-
HBIX, BCEI/1a OJJTMHAKOBBIX COOTHOIIEHUSX.

OoOparumcs k Beipaxxkenuto Q = AU + A, AU =Q — A, A - paGoTta paciuupeHus
npu xuMmuueckor peakuuu. [log paboToil mMpPOTHUB BHEIIHMX CHJI MOJpa3yMeBaeTCs
paboTa mpoTUB BHENIHETO AeBieHus. OHa paBHa

A =P*AV =P(V2 -V1),
rae AV= (V2 —-V1) usmenenue oonsema; P - napienue.

Ntak, nepBblii 3aKOH TEPMOJAMHAMUKN MOXKET OBITh IIPEACTABIIEH B BUJIEC YpaB-
Henusa Q = AU + P*AV. IIpoananusupyem 3T0O BbIpakeHHE

1. Jlns KpyroBbIX MPOIIECCOB: COBEPIIUB Tpoliecc (padoTy), cucTtemMa BEepHY-
jJach B ucxoaHoe cocrossHue M3amenenue U B 3ToM npoiiecce paBHO HyJ0 AU = 0,
T.k. Ul = U2, u, cnenosarensio, Q = A = P AV. Jlnsg kpyroBbIx nporeccoB NoaBO-
JUMO€ K CUCTEME TEIUIO TPATUTCS Ha COBEpIICHUE BHEIIHEW paboThl. JlJisi n30x0p-
HBIX poueccoB V= const, AV = O, u, cnegosarensHo, QV = AU. B uzoxopHom npo-
1ecce MoJBOJMMOE K CUCTEME TEIUIO PAacXOyeTcs Ha U3MEHEHHUE BHYTPEHHEHN 3HEp-
TUU CUCTEMBI.

2. JInst n300apHBIX TMPOIECCOB:

P =const, Qp = AU + P AV;
Qp=U2-Ul+P(V2-V1);
Qp=(U2+ P V2)-Ul+PVL
O603HaUNM
U+ PV =H,
rae H - sHTanenus.
Qp=H2-HI =AH. Qp = AH.
Oyukuusa H - sHTanbnus senserca QyHKIMEH COCTOSHUA, T.€. €€ U3BMEHEHHE HE 3a-
BHCHT OT ITYTH, a TOJIbKO OT HAYAJIbHOTO U KOHEYHOT'O COCTOSIHUSI CUCTEMBI.
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H = U + PV - sHTanbnus Kak U BHYTPEHHSIS DHEPIUS XapaKTEPU3YyET dHEpre-
TUYECKOE COCTOSIHME BELIECTBA HO elle BKIoYaeT PV - sHepruto, 3acTpaunBacMyro
Ha TPEOJI0JICHUE BHEIIIHETO JIABJICHUS.

Takum 00pa3oMm, SHTANBIINS XapaAKTEPU3YET COCTOSHUE CUCTEMBI MPU IMOCTO-
sHHOM JaBiiennu (P = const). CpaBauBas Qv =AU, Qp = AH = AU + PV moxHo 3a-
KIIFOYUTh, 4TO Qp > QV Ha BEIUYUHY.

DHEPITETHYECKUE D®DPEKTHI PEAKIUH

XUMHUYECKHE MPOIECCHI, KaK MPAaBUIIO, MPOTEKAIOT JIMOO C BBIACICHUEM, TUOO
¢ noryiomeHueM Teria. C BoiaeneHueM — sk3orepmuueckue + Q. C moryiomnieHuem -
sHAOTEepMHYECKHUE - Q.

OHTAJIBIUU HJIEMEHTAPHBIX (MPOCTHIX) BEIIECTB B CTAHAAPTHBIX YCIOBHIX
MIPUHUMAIOTCS paBHBIMU HYIH0. [Tpumep:

1/2 H2 (r) + 1/2C12(r) = HCI(r) AH®298 = -22KkKkan/monb = 91,9k ]/1/Mo1b
JIJ1st TpOCTHIX BEIIECTB XJIOPA U BOJIOPOJa CTaHIapTHas sHTanbnus H° oOpazoBanus
paBHa Hy110. CTaHAAPTHBIE YCIOBUSL:
T=298°KuP=101,3 xlla. H° C12=0 AH° H2 =0

JIns MHOTMX BEIIECTB BAXKHOW XapaKTEPUCTUKOMW SIBIIIETCA DHTAJBIIMUS Cropa-
HUA (TEryIoTa CropaHus), KOTOpas NaeTcs JUIsl CTaHAAPTHBIX YCIOBUM, DHTAIBIIHU
o0pa3oBaHUsI U CTOPAHUS JIJIsl MHOTUX BEIIECTB U3BECTHBI U CBEJCHBI B TAOJIMIIBI.

CymiectBoBaHME TakuX TaOMUIl (CIIPAaBOYHUKOB) YMPOIIAET PacueThl, TaK Kak
Oylarogapsi 3HaHUIO TEIJIOThI 0OPA30BaHUS M CTOPAHUS MOKHO PACCUMUTATh TEIJIOBBIC
3 PEeKTHI 11 MHOTUX THICAY PEaKIIUH,

B Hacrosiiiee Bpemsi H3BECTHBI YHTAIBIIMKA 00pa30BaHUs MPUMEPHO 1Jist 4 ThI-
Cs1Y BEILIECTB.

IHTPOIINA

JIrobas opma sHepruu (MexaHuyeckasi, dJIEKTpUUecKas, XUMMU4ecKas u AIp.)
MOXET MOJHOCTHIO MEeperTH B TerioTy. OJHAKO BCS TEIJIOTa HE MOXKET MOJHOCTHIO
MEePEeXoIUTh B pab0Ty WK UHYIO (popmy sHepruit. Ta 10 TEMI0Thl, KOTOpas, B JIaH-
HBIX YCJIOBUSIX HE CIIOCOOHA MPEeBpaIaThCs B Ipyrue GOopMbl SHEPTHUH, SIBISETCS KaK
OBl CBSA3aHHOM, T.€. KaK Obl oOeciieHeHHON. Mepy Takoro oOecIieHUBaHUS BhIpaKaeT
TepMoAMHaMHuUeckasi GyHKIIMS, Ha3bIBaeMasi JHTponuel u o0o3Hayaemasi OykBou S .

CrnepnoBatenbHO, SHTpOIUA (S) — 3TO Mepa nepexoja YHEPTUU B Takyto GopMmy,
13 KOTOPOU OHA HE MOXKET MEPEXOAUTh CAMONPOU3BOJILHO B Apyrue ¢popmbl. OTcrona
CBSI3aHHAS! PHEPTHS U SHTPOIHS OTPAXKAIOT OJIHO U TO K€ SIBIICHUE.

[TonsiTe SHTPONMMHM Kak TEPMOIWHAMUYECKOW (GYHKIUU OBLIO BBEACHO P.
Knaysuycom B 1850r. SHTpOmMst MOKET OBITh IPEJICTABICHA B BUJIC BHIPAKCHUS

S =Q/T,
rie Q - rtemnora mporecca; T — Temmeparypa, S = QT = mx/mMonbrpan =
= KaJI/MOJIbT'pa.



W3 ypaBHeHUs cieayeT, 4eMm OOJbIle TeIOBOM YHEPTHH yYacTBYET B MPOIIEC-
C€, TEM BBIILIE€ SHTPOMHUSL.

OHTponus sABISETCS (PYHKIMEN COCTOSHUSA, CIEI0BATENIbHO, €¢ U3BMEHEHUE HE
3aBUCHUT OT IIyTH, & TOJIBKO OT HAYAJIbHOI'O U KOHEYHOT'O COCTOSIHUS CUCTEMBI.

AS =S2 —S1, ecnmu S2 .> S1.

Pabota, BHYTpeHHsIsI SHEPTUs U T.J. - BCE OHU JIETKO M HATJITHO MOTYT OBITH
npeactasieHbl. [loHsATHE SHTponUU HE 00JaAaeT TaKOM XapaKTEpUCTUKON. DHTpo-
U0 MOKHO OOBSCHUTB €I11€ TAKUM 00pa3zoM.

BonbIIMHCTBO MPOLIECCOB CTPEMUTCSL K BBIPAaBHUBAHUIO (HalpuMep, TeMIlepa-
TYpBbI, JaBJICHUs, KOHLIEHTPALUU U T.J.) paccesHuto, 1udpy3uu, T.e. CTPEMHUTCA K J10-
CTH)KEHHIO paBHOBecHs. Bo Bcex 3THX mpoueccax BBIPABHUBAHMS CHUCTEMA CTPEMMT-
Csl IEPEUTH U3 COCTOSIHUS ¢ MEHbIIUM OecniopsakoM. KonnuecTBeHHON Mepoil pa3y-
MOPSIOUYEHHOCTU CUCTEMBI sABIIseTcs S — aHTponus. [Ipu nepexoae u3 6osuee ynops-
JIOYEHHOTO COCTOSIHMSI B MEHEE YIOPSA0UYECHHOE, SHTPOIHUS BO3PACTAET, ITOT MPOLIECC
UJET CAMONPOU3BOJIBHO. DHTPOIHUS OTPAXKAET JIBUYKEHHUE YACTHUL BEILIECTBA U SBIISIET-
Csl MEpPOIl HEYNOPSAAOUYEHHOCTH cucTeMbl. OHa BO3pACTAET C YBEJIMUEHUEM JIBUKECHHUS
YacTHL.

AS Bo3pacTaeT nIpu HarpeBaHWM, UCIIAPEHUH, IJIaBJIECHUH, paciuupenun.” [Ipo-
LIECCHI, CBS3AHHBIE C YIIOPSAIOYEHHOCTBIO CUCTEMBI, BEAYT K YMEHBIIECHUIO SHTPOIIHH.
AS yObIBaeT mpu KOHJEHCAIMM, KPUCTAJUIM3AIMM, MOJMMEPU3ALNU, YBEIHMUECHUU
JaBJICHUS.

PaccuntaeM M3MeHEHUE SHTPONHMHM B HEKOTOpOM mpouecce. Hampumep, mpu
JIaBJICHUH, JIbJla, KOTOPOE, KaK M3BECTHO, ITporucxoauT npu O°C. Termnora rjiaBiaeHUs
OJIHOTO MOJISI JibJia paBHa 6,010 mk/MoIb.

Hrax, T=0+273 K=275 K. Qi = 6,010 mx/MO0b.

CrnenoBatenbHO, IPU TUIABJIEHUHA OJAHOTO MOJIS JIbJA SHTPOIMHMS BO3pacTaeT Ha
22 mxoyns. JaBneHue cnocoOCTBYET YOPSAOUYEHHOCTH CUCTEMBI U, CIEAOBATENbHO,
yMeHbaeT duTponuto. Bozemem I rpamm-monrs NH3 npu T = 500 K u paznom nas-
JICHUU

S NH3(r)---500°, I atm.---50,7 xan/moinb rpag = 200 mx/Momis K.
S NH3(r)--500° 300 atm.---35,0 xan/monb rpaa = 140 mx/mons K.

JlaBneHue BBI3bIBAET YIOPSAOUYEHHOCTh CUCTEMBI, CIEI0BATENbHO, C YBEIUYe-
HUEM JaBJieHus F3HTponus ( S ) HE3HAYUTEIbHO YMEHbIIAeTCsl.

M3MeHeHue SHTPONHUH B XMMHUYECKHUX IPOLIECCaX BBIUMCISAETCS CIIECIYIOLIUM
obpazom. Mmeem peakiuro (B obmem Buzae) aA + BB = cC + a/l.

AS xum.p. = [aSx + oSc] — [aSA + BSB| AS xum.p. = KOHEYH. - UCXOMH.

YToOBl SHTPOINKK BEUIECTB ObLIM CPABHUMbI KaK M SHTAIBINH, 00pa30BaHUs
IIPUHATO OTHOCHUTH K ONPENEIICHHbIM yclIoBUAM: TeMrieparypa 25°C unm 298 K, nas-
nenue | armocdepa nim 101,3 klla. OTo crangapTHbIe YCAOBUS. DHTPOMIUS MPU ITUX
ycioBHsiX 0003Hadaercs - AS°298 u Ha3zbIBaeTCs CTaHAAPTHON YHTPOIHEH.
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IIpakTH4yeckas padora Ne 2

TensoBbie 3PPexkTbl npoueccoB. BTopo 3aK0H TepPpMOAUMHAMHUKM.

3akon I'ecca

[IepBblii 32aKOH TEPMOJIMHAMUKH MO3BOJIIET PEIINTh MHOTHE BOIIPOCHI XUMHUH U
XUMHUYECKON TEXHOJIOTHH, CBSI3aHHBIE C OMPEICTICHUEM TEIUIOTHl U padOThl IPHU pa3-
JUYHBIX XUMHUYECKUX U (PU3NUECKUX MPOIECCaX.

OpnHako, B KAaKOM HallpaBJieHUU OyJIeT MPOTEKaTh MPOIIECC U JO KAKOTo Mpese-
Ja, OTBET HA 3TOT BOIPOC MOXET JaTh BTOPOW 3aKOH TEPMOJMHAMHUKUA. MHOrouuc-
JIEHHBIE HAOJIOJACHHS BBISIBIIIM OINPEIECICHHYIO HAlIPaBIE€HHOCTh, CAMOIPOU3BOJIBHO,
0e3 3aTpaThl BHEIIHEH pabOTHI MPOTEKAIOMINX MPOILIECCOB: TEIJIO HE MOXKET Mepexo-
IUTH OT XOJIOJHOTO K HarpeTomMy Teny, AuQQy3ust uaeT oT MecT ¢ OoblIei KOHIEH-
Tpaluel K MecTaM ¢ MEHbIIEH KOHIEHTpalKen; 3IeKTPHUECKUd TOK Te4YeT oT Ooee
BBICOKOTO MOTEHIMajda K 0ojiee HU3KOMY; PacTBOpP HE MOXKET pas[eiuThci Ha CO-
CTaBJIAIOIIME BEIIECTBA U T. 1.

Takum 00pazoM, 6mopou 3aKOH MePpMOOUHAMUKU OTPENESeT HalpaBlICH-
HOCTb MPEBpalICHUs YHEPTUH. BTOPOIl 3aKOH Tak ke, KaK U NEPBbIA, MOITBEPKIACT-
Csl BCEM HAKOIUICHHBIM OIIBITOM YEJIOBEYECTBA M UMEET HECKOJIBKO (OPMYIIHUPOBOK.
[lepBas u3 HUX, NMpaB/aa, BbICKa3aHHAs B HECKOJbKO MHOU dopme emnie M.B JlomoHo-
coBeiM (1747) u P. Knayzuycom (1850), umeer cienyroniyro GopMyIupoBKY: TEILIO-
Ta HE MOXKET MEePEeXOJUTh cama coOoi OT GoJiee XOIOAHOrO Tena K 0osee TerIoMy.
Otcrozia cienyer, 4To B 3aMKHYTOI CHCTEME IMepexo/] Temia B paboTy Oyner coBep-
IaThCS TOJIBKO MPHU HAJIMYUK PA3HOCTU TEMIEPATYpP TOJIBKO IMPU HAJIIMYUU HarpeBa-
TeJs U XOJIOJUJIbHKKA, O0YCIaBIMBAIOIIMX TIEPEX0/l OT Oojee HarpeToro tena K 6o-
Jiee XOJIOTHOMY.

CnenoBarenbHo, ipu T = Const, TemIOTa HE MOXET CAMOINPOU3BOJIBHO Mpe-
BpauiaThCcsi B paboTy. bbl1o ycTaHOBJIEHO, YTO Jake B caMOW MJ€albHOM MAIlMHE B
paboTy mpeBpamiaeTcs TOJIbKO YacTh TOW TEIJIOTHI, KOTOpas OTAAeTCs OT HarpeBare-
JI51 XOJIOJUJIbHUKY.

3AKOHI'ECCA

Paznen TepMoarHaAMUKHU, TJ€ U3Y4YaAIOTCS TEIUIOBBIC 3(PPEKTH XUMUYECKUX pe-
aKIIMI, Ha3bIBACTCS MEPMOXUMUEU.

N3mepenne TernoBbix 3((HEKTOB MPOU3BOAUTCS B IPHOOpax, Ha3bIBAEMBIX Ka-
JOpPUMETPaMHU.

OCHOBHOI 3aKOH TepMOXUMUU ObL1 ycTaHOBieH B 1840 r, merepOyprckum
akageMukoM ['enpuxom MiBanoBuuem ['eccom.

TennoBoi 3 QeKT peakiuu He 3aBUCUT OT MYTH, @ TOJIBKO OT HAYAJIBHOTO U
KOHEYHOTO COCTOSIHUSI M BHJla BEUIECTB, YYaCTBYIOIIMX B peakuuu (mpu P=const u

V= const)
C+0 C+1/20, CO+1/202
C(T), 02 — COZ(F) COCTOMUT HU3: C(T), 02 — CO(F) nin CO(F) — COQ(F)
409k K 124 xJIx 285 kK

124 kJIx + 295 k]I = 409 k]Tx.



HeoOxoaumo momuepkHyTh, 4TO 3aKoH ['ecca crpaBeqiuB TUIIb Mpu V=const
u P= const T.x. B 3tux ycnoBusx Qv =AU. O6e ¢pynkuuu U u H — pyHkumum coctos-
HU, UX U3MEHEHHUE HE 3aBUCUT OT MYTH U OJTHO3HAYHO ONPENEIIAETCS JIMIIb Hadallb-
HBIM U KOHEYHBIM COCTOSIHUEM CUCTEMBI.

3axoH ['ecca mo3BOJIIET PaCCUUTHIBATH TEIIOBBIC 3(PPEKTHI peakiuil, KOTOPHIE
HE MOTYT OBITh OIIpENENICHbI ONBITHBIM IyTeM. M3 3akoHa ['ecca BbITEKaeT psn ciel-
CTBUU. HanOoJiee BAXKHOE: TEIJIOBOM d(PPEKT peaknuu paBeH CyMME SHTAJIbIUNA 00-
pa30BaHUs MPOJYKTOB PEAKIMHU 332 BBIYETOM DHTAJIBIINIA 00pa30BaHMs UCXOJHBIX Be-
HIECTB, ¢ y4eToM Kod(hdUIMEHTOB repes popMyliaMH 3TUX BEIIECTB B YpaBHEHUU
peakumii. Hanpumep, aiis peakuuu aA + BB = ¢C + 1/l

AHxum.p = [cAHc + 1AHxa] — [a Ha + B HB] AHxum.p = AHnp.p. - AHnp.B.

OyHkuMs >HTanIbOUs H oTpakaeT B3aMMHOE BIIMSIHUE aTOMOB B MOJIEKYIIE,
CTpeMJICHHE K OOBbEIUHEHHUIO YacTHIl, T.€. CIIOCOOHOCTh UX K arperauuu. OyHKIus
HTponUsg AS OTpakaeT MPOTUBOIOJIOKHYIO TEHACHIMIO, UMEHHO CTPEMJICHHE K
Oecniopsaky, K ne3arperaiu. 3BecTHO, YTO SHTPONUS PACTET C MOBBIIIEHUEM TEM-
nepaTypsl (C BO3pacTaHUEM TEMIIEpaTyphbl YBEIUUUBAETCS Pa3ylopsI0Y€HHOCTh CH-
CTEMBI),T.0. TpousBeaeHne TAS M0KHO cuuTath Mepol Oecriopsiaka cucteMbl UTak,
MMEEM: C OJHOW CTOPOHBI, YACTUIBI CTPEMSTCS COMU3UTHCS, B3AUMOJEHCTBYS JIPYT C
IpYroM, U JaTh MPOYHBIE arperathl, 3aHsIB MPU 3TOM MUHUMAJIBHBIA 00BEM. DTOT
MPOLIECC XAPAKTEPU3YETCA SHTATBIUKUHBIM 4jieHOM H. C npyroit CTOpOHBI, TEIIIOBOE
JBUYKEHUE BBI3BIBAET CTPEMIICHHE K pa30pachIBAaHUIO YACTHUIL, K PACCESTHUIO B BO3-
MO>KHO OoJbllIeM 00BEME: T.K. C POCTOM TEMIIEPATYpPhI 3Ta TEHACHILINUS BO3PACTAET, TO
MO>KHO CUMTaTh, 4TO Mepa Oecrnopsika XapaKTepU3yeTCs SHTPONUUHBIM UYJICHOM
TAS.

B m3o6apHo-u3orepmudeckux mpomeccax (T =const, P = const) Takux 6071b-
IIMHCTBO, JBMXKyLIas CHJa IIpoliecca OIpEAeNsaeTcs JABYMsI IPOTUBOIOJIONKHO
HanpasieHHeiMA (pakTropamu H m TAS. AG = AH - TAS. AG = (H2 —H1) —
— (TS2— TS1). Benmnunay G Ha3pIBalOT M300apHO-MU30TEPMHUUYCCKHM TOTEHIIHATIOM
unu sHeprueit ['m66ca. B yects [[xo3ua Bumnapaa ['m66ca (1839 - 1903) Beigaroiiie-
rocsi aMepUKaHCKOro (pM3HKa, OAHOTO U3 OCHOBATENEH XUMUYECKON TEPMOIUHAMUKH
U cratuctuyeckor gusuku, AG 3aBUCUT OT MPHUPOJBI BEUIECTBA U €r0 KOJIMYECTBA.
CaMoInpo-u3BOJIBHO MPOTEKAIOT MPOLECCHI, HIYIIHE B CTOPOHY YMEHBILIEHUS JH000T0
ITOTEHIHAIIAMHA B YACTHOCTH, B CTOpOoHY ymMeHblieHus AG. Eciu AG < 0, To npouecc
MPUHIMITHAIBHO OCYIIECTBUM caMOIpou3BoiabHO. Eciin AG > 0, nmpouecc camonpo-
W3BOJIBHO IPOXOJIUTH HE MOXKET.

B cocrosinnu paBHOBECHS

AG=0 u H=T*AS.

B xumum (XMMHYECKOW TEPMOJIMHAMHUKE) HMEETCS TEPMHUH «XUMHUYECKOE
CPOACTBO». DTO HE COBCEM IPABHIIBbHBINA, HO YKOPEHHBILMICS TEPMHH, BbIpaXKaeT
CIIOCOOHOCTH K B3aMMOJICHCTBHIO JaHHBIX BewecTB A + B = AB. Byayr nu Bemectsa
A u B umeTh CpoACTBO IPYT K APYTY, T.€. MPOU30MAET JIM 3Ta peaklysl CaMOIPOU3-
BOJIBHO, T.€. cama co00 Mpu CONPUKOCHOBEHHH BelecTB A u B?
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OtBet Ha 310 naet uccineaoBanue AG 3toi peakiuu. Kak Mbl y)xe BUIENH, €C-
a1 AG < 0 (T.e. 3HaK OTpULIATENICH), TO peaKIus uaeT, A u B uMeroT cpoacTBO ApyT K
APYTY.

Takum oOpazoM, Mepol XUMHUUYECKOTO cpojcTBa npu P= const u T = const -
ABJISIETCS] ©300apHO-U30TEPMHUUECKUI MOTeHIMal WK sHeprust [ uooca.

Wtak, kpuTepreM TeueHus Mpoliecca - Mepoil XUMUYECKOTO CPOJICTBA SIBIISICT-
cs1 yObUTb M300apHO-U30TEPMUUYECKOTO MOTEHIMAaNa, T.e.- AG.

Yem menpiie AG,TeM Aanblie CUCTEMA OT COCTOSHHSI XUMHYECKOTO paBHOBE-
cHsl U TeM OoJiee OHa peakIMOHHO criocoOHa. 3HaueHust AG U1l pa3InyHbIX XUMUYe-
CKUX BemlecTB B craHaapTHbIX ycioBusax (T = 298 K u P = I arm) o6o3nauarorcs
AG®298 u HazpBaroTcs 3Heprueit [ mooca odpazoBanus. 3HadeHus dHeprun [ no6ca
o0pa3oBaHUs MPUBOAATCS B TEPMOJMHAMHUYECKMX copaBouHukax. Pacuer AG mms
xumMudeckoit peakiuu aA + BB = ¢C + n/] MOXHO MPOU3BECTH CIECTYIOIIMM 00pa3oM
(ananoruuno Beruncienuto AHpeak. u ASpeak.). AGxum.peak. = [¢ AGC + 1 AG/1] —
—[a AGA + B AGB] unu

AGxum.peak. = AGripoao6p - AGucxoop

HeoOxomumo otmeruth, uyTo 3HadeHHss AGoOp o0pa3oBaHHs NPOCTHIX Be-
IIECTB, Kak U B ciaydyae AHoOp mpuHuUMaroTcs paBHBIMU HYJIIO, YTO CJIEAYET YUUTHI-
BaTh IPU pacyueTax.

IIpakTnueckas padora Ne 3 IloBepXHOCTHO-aKTHBHbBIE BelleCTBA.

Knaccunpuxkanus. OCHOBHBIE IOHATHS 0 CTPYKTYpe

NMOBEPXHOCTHO-AKTHBHBIX BellleCTB U UX CBOMCTBA

[ToBepxHOCTHO-akTUBHBIMU BetniecTBamMu (IIAB) Ha3bIBalOT Takue XMMUYECKUE
COEIMHEHHUSI, KOTOPBIE aJICOPOUPYIOTCA Ha TOBEPXHOCTH Pa3felia )KUJIKOCTEW U TBEP-
JIBIX TEJ U BJIMSIOT HA UX (PUBMKO-XUMUYECKUE WM XUMUYeckue cBoiicTBa. [IAB siB-
JIAKOTCS, KaK MPABUJIO, COCAUHEHHUSIMH, MOJIEKYJIbI KOTOPBIX COCTOSIT U3 JABYX IJIaB-
HBIX YacTel — pajuKaia U QyHKIIMOHAIBHOU TPYIITIHI.

Paoukan nipeactarisieT co0Oil TPymHIy aTroMOB, KOTOpas NpH psAlle XUMUYeE-
CKUX TPEBpAIICHUNA HEM3MEHHA W TMEPEXOJTUT M3 MOJIEKYJbl OJHOTO COCAMHEHHUS B
MOJIEKYITy apyroro. Panukaibl 00pa3yroTcsi, HarpuMep, Py OTIIEIIEHUH B MOJICKY-
JaxX yriIeBOJOPOOB OPTAaHMUECKUX COSAMHEHUI aToMa BOJOPO/Ia:

H H H H
|

]

] I —0)—

H
1

I

VY|

MecTo OTIIEIUIEHHOTO BOJOPO/AAa B MOJICKYJIE MOXET 3aHSTh APYrod aTOM WU
rpynmna aToMoB, OOJaJarONIMX OMpPENCIEHHBIMU CBONCTBAMH, YTO OOYCIIaBIMBACT
HAJIMYHUE OMNPEACICHHOTO 3JICKTPUYECKOTO JUMOJIS M JUIIOJIbHOTO MOMEHTa BCEU MO-
nekynbl. Takue aToMbl WM TPYIIBI aTOMOB HA3bIBAIOTCS (DYHKYUOHATbHLIMU 2PYN-
namu.

- Manbie no6aBku [TAB mo3BOJSIOT yHpaBisTh XOJA0OM (DU3UKO-XUMUYECKUX
MIPOIIECCOB, OCOOEHHO KOTJa B 3TUX IMPOIIECCaX YYACTBYIOT TOHKOM3MEIhLYCHHBIC Te-
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Ja, obnagarone BechbMa pa3BUTON MOBEPXHOCTHIO. [IAB cyliecTBeHHO HW3MEHSIOT
YCIIOBUSI CMAUUBaHUS TBEPABIX TEN KUAKOCTAMU. OHM YCUIIMBAIOT WU OCHAOJSAIOT
NpUIdIanue (aAre3ur0) KUAKOCTEH K TBEPbIM TeJlaM, CIIOCOOCTBYIOT U3MENIbYEHHUIO
MOCJIETHUX TIPU TOHKOM MOMOJIE, POHUKAS B MEJIbUallliue TPEIINHbI, pa3BUBAIOIIHU-
€csl B IIpolleccax pa3pylIeHUs: U yBEIUUMBas UX.

- IIAB narT 3HAQUUTENBbHBIMN MOJIOKUTEIBHBIH d(PPEKT B TEXHOIOTHU OOpa-
OOTKHM MHUHEpAJbHBIX MaTepHAIOB OMTyMaMM W IPHU akTUBAUU (TUIpodhoOH3aIINH)
MUHEPAJTBHBIX TOPOILIKOB B POIECCE TOMOJIA.

- ITAB momoraioT paBHOMEpHOMY TMEPEMEIIMBAHUIO CAMBIX MEIKHUX YaCTHII,
o0ecreunBaOT MOJHOE M OBICTpOe (PU3MKO-XMMUYECKOE B3aUMOACHCTBHE HX C
OKPYXKAIOMIEeH CpEeJoN, YIy4IIaroT 00padaThIBAEMOCTh MHUHEPAIBHBIX MaTEPHAIOB
BSDKYIIMMU, Oarojapsi 4eMy YMEHBIIAIOTCSl SHEPreTHUECKHUe 3aTpaThl Ha MpOBEe-
HUE MPOIIECCOB CMEIINBAHMS.

[Ipocreiinine MOBEPXHOCTHO-aKTUBHBIE MOJIEKYJIBI B COOTBETCTBUU C MX CTPO-
€HUEM HWHOTJIa MPEACTABIISIIOT B BHJIE CBOCOOPA3HBIX «TOJOBACTHKOBY» (puc.l): ro-
JIOBKOM CITY’KUT TIOJIApHAs TPYMIa, C KOTOPO XMMHUYECKU CBSI3aH JOCTATOYHO JIJIMH-
HBI XBOCTUK — yTJIEBOJAOPOIHBIN paJIuKall.

Ecnu kakas-m1b0 MOBEpXHOCTh MOJISIPHA WJIM UMEET COOCTBEHHBIE aKTHUBHBIE
(monsipHBIE) TPYMIBI, TO OHA, €CTECTBEHHO, OyJEeT MPUTATUBATH (a7COPOUPOBATH)
MIPOTHUBOIIOJIOKHO 3apsKEHHBIE MOJISIpHBbIE Tpynmbl MoJiekyn [TAB, koTopsie OymyT
IpU 3TOM OPHEHTHUPOBATHCS YTIIEBOJOPOIHBIMH paauKalaMU Hapyxy (puc. 2, a).
[ToxpsITast c10eM B OJHY MOJIEKYTy Takas MOBEPXHOCTh CO CTOPOHBI OKpPY)KaroIIen
cpeabl MPUOOpETaeT CBOMCTBA, XapaKTEepHbIE sl yriieBoAgopoaoB. OHa He Oyner
CMa4YMBaTbCA BOJOW U MOTOMY OyneT ruapodoOHON (0T rpeuecKoro «HeHaBUAAIIUN
BOJY»), WIA BOJOOTTajdkuBarouie. [lepBoHadanbHo k€ MOBEPXHOCTb, OyAy4YH TO-
JSIPHOM, XOpOIIO CMayuBajach BOAOW, YTO YKa3bIBaJl0o Ha €€ THAPOPMIBHOCTH (OT
IPEUYECKOTO «ITHOOSIINNA BOIY).

2
pad
T
2
S CIIIIS 4
1 4
a) 6)
Puc. 1. YcnoBHoe 0603HaueHNEe Puc. 2. OpuenTanms moBepXHOCTHO-aKTUBHBIX
Mmouekysbsl [IAB: MOJIEKYJI B aJICOPOIIMOHHOM CJIO€:
1-yrneBonopoiHbIi paauka; a - Ha TBEpJOM MOBEPXHOCTH;
2-¢yHKIMOHATBHAS (TIOJISIpHAS) TPyYIIa 6 - Ha TOBEPXHOCTHU pa3zfesia HeMoJISPHON

YKAJIKOCTH C TIOJISIPHOM:
1-tBepaoe Teno; 2-BO3AYX WU KHUAKOCTH; 3-
MOJISIPHAS )KUJIKOCTD; 4-HENOJIIpHAs )KUJIKOCTh
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Knaccupuxanus IIAB

Knaccugukayus I1AB no cnocobnocmu 0bpazoeviéams UOHbBL U 3ap0bl UOHOS.

[MpunnunuansHo Bce [TAB pasnensitorcst Ha ABe OOJbIINE TPYIIbI: UOHO2EH-
Hble COEAUHEHUS, TP PACTBOPEHUH B BOJAE JNHCCOLUMUPYIOIINE HA HOHBI, U HEUOHO-
2eHHble, KOTOPhIE HAa MOHBI HE TUCCOLMUPYIOT. B 3aBUCUMOCTH OT TOTO, KaKUMH
MOHAMHU 00YCJIOBJICHA MOBEPXHOCTHASI aKTUBHOCTh MOHOTEHHBIX BEIIECTB

— aHMOHAMM WIM KaTHMOHAMU, HMOHOTEHHbIC BEIIECTBA IMOJPA3ACISIOTCS Ha
AHUOHAKMUBHbBIE, KAMUOHAKMUBHbIe U amgonrummubsie (aM(pOTEPHBIE).

AHHMOHAKTHBHBIC BEIIECTBA JUCCOLMUPYIOT B IICIIOYHBIX PacTBOpax, oOpas3ys
OTPHUIIATETHLHO 3aPsHKCHHBIC TOBEPXHOCTHO-AKTHBHBIC MOHBI (AHUOHBI):

RCOONa < RCOO™ + Na”
(HaTpueBas COJIb OPTaHUYECKON KUCIIOTHI)

KarroHnakTuBHBIE BElIECTBA IPU IUCCOIMAIIMN B KUCIIBIX pacTBOpax 00pa3yroT

MOJIOKUTENBHO 3apsXKEHHBIE TTOBEPXHOCTHO-aKTUBHBIE HOHBI (KATHOHBI):
RNH,Cl <> RNH; +CI
(XJopu OPraHMvEeCcKOro AM1Ha)

AmdonutHbie I[TAB conepxar n1Be pyHKIMOHAIBHBIE TPYIIIBI, OJJHA U3 KOTO-
PBIX MMEET KHUCIBIM, JIpyras — OCHOBHOM XapakTep, Hampumep KapOOKCHIBHYIO U
aMUHHYIO Tpynny. B 3aBucuMocTu oT cpenbl am(OJIUTHBIE COCIUHEHUs 00J1aJaloT
AHUOHHBIMU JTUOO KATUOHHBIMU CBOMCTBAMH.

Hewnonorennsie [IAB, pacTBopsisick B Boje, HE 00pa3ylOT HOHOB.

Knaccugpurxayus 11AB no pacmeopumocmu: BOIOPACTBOPUMBIE, MACIOPACTBO-
pUMBIE U BOJIOMACJIOPaCTBOPUMBIE.

Knaccugurayua IIAB no mexanusmy oeticmeus. K nepeoii epynne OTHOCSTCS
HU3KOMOJICKYJISIPHBIE BEIIECTBA, MCTUHHO PACTBOPUMBIE B BOJIE, HE 0Opa3yroIIue
KOJUIOUJHBIX (ha3 (CTPYKTyp) HU B 00beMe, HU B aJICOPOLIMOHHOM CJl0€, HO o0Jaza-
IOIIE TIOBEPXHOCTHOW aKTHBHOCTHIO HA TPaHUIIE KUIKOCTh — Ta3 U MPEKIE BCETO
BoJa — BO3ayX. K HUM OTHOCATCS, Hampumep, crupThl. JloOaBaeHne uX K BOJIEC CHU-
KAeT TOBEPXHOCTHOE HATSHKEHWE BOJBI HA TpaHHIE C BO3AyXoM c 72,8 10
30,5 opr/cm” 1 oGnerdaeT pacTekanue Boabl Ha ruapodoOHOit moBepxHOCTH. OHH SIB-
JSIOTCST CNa0bIMM  CMauuBaTeNIMH, ciaabbiMu TeHooOpasoBarensiMu. [IAB aroit
IPYNIbI TPUMEHSIOT U KaK MEHOTACUTENH, OHU CHUNCAIOM YCMOUYU80Ccms newuvl. 1le-
Hoeacumenu npuobpemarom 3HAYeHue 80 MHO2UX NPOU3BOO0CMEAx, Hanpumep npu
Hazpesanuu U UCRapeHuu 800bl U3 2yOpOoHA Ul OUMYMA, Ko20d co30aemcs YCmouyu-
6asl nema.

Ko emopoii epynne oTHOCATCS MOBEPXHOCTHO-aKTUBHBIE BEIIECTBA, KOTOPBIE,
aZIcOpOMpPYSCh HAa TPAHUIIC JBYX HECMEIIMBAIOIIMXCS >KMIKOCTCH WM TBEPHABIX IO-
BEPXHOCTSX pasfelia, MOHWKAIOT CBOOOJHYIO TOBEPXHOCTHYIO SHEPTHUIO JKUIKOCTU
WJIM TBEPJOTO Teja, 00seryatoT oOpa3oBaHue HOBBIX MMOBEPXHOCTEH, T. €. TUCIIEPTHU-
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pOBaHKE, HAIPUMEpP, B MPOLECCAX PACIIBUICHHS XUIKOCTEH, SMYJIbITMPOBAHUSA, THAC-
NEePrupOBaHus TBEPBIX Tell. Takue BellecTBa Ha3bIBAKOT JUCIIEPraTOpamMu.

Tpemwvs epynna [1AB naet reneoOpa3Hylo CTPYKTYpY Kak B aJ-COpOIMOHHOM
cioe, Tak U B pactBope. [IAB 3Tol rpymibl NOBBILIAIOT NPUIUNIAHUE OUTYMa K Ka-
MEHHOMY MaTepuainy. Takoe yBeIMYEHHE aAre3uH OCTUTaeTcs ruapodolusammen
MUHEPAJTBHBIX TTOBEPXHOCTEH B pe3ysbTaTe XUMUYECKH (PUKCUPOBAHHOM a/1COPOIUH.

Yemeepmyro epynny 11AB 00pa3yroT Moromue BEIIECTBA, 3aHUMAIOIIHE Tep-
BOE MECTO M0 00BEMY IPAKTUYECKOTO UCTIOIb30BaHus. VX npeaHa3zHaueHne — OTMBbI-
BaTh Pa3HOOOpa3HbIC 3arPS3HEHUS C MOBEPXHOCTEHN, IEPEBO/ISI ATH 3arpsI3HEHUS B CO-
CTOSIHUE CTaOMIM3WPOBAHHOM CYyCHEH3WH (WJIM 3MYJIbCUH) U TEM CaMbIM MPEIAT-
CTBYSl UX OOpaTHOMY HAJIUIIAHUIO HA TOBEPXHOCTH, C KOTOPBIX OTMBIThI. OHU TOTXK-
HbI 00J1aJJaTh BCEM KOMIUIEKCOM CBOMCTB, XapakTepHbix ais [IAB yka3aHHBIX rpex
IPYIIL: CUIBHO ITIOHMKATh [IOBEPXHOCTHOE HATSKEHUE BOJBI HA TPAHUILIE C BO3LYXOM,
T. €. 00J1a/1aTh BBICOKOM MOBEPXHOCTHON aKTUBHOCTBHIO, CMAYUBAIOLIUM, THIPODUIHU-
3upyromuM jaeiictBueM. OOpaszyss IPOCTPAaHCTBEHHBIE MHIEIUIIPHBIE CTPYKTYPhI B
o0beMe pacTBopa M, 0COOEHHO, B TOBEPXHOCTHBIX CJIOSIX, MOIOLIME BEIIECTBA JIOJIXK-
HbI ABJISITBCS HE TOJIBKO JUCHEPraTopamu, HO U CUJIbHBIMH CTaOMIM3aTOPAMH CYC-
NEH3UN U SMYJIbCUN (IMYIBIaTOPaMu).

IIpakTnueckas padora Ne 4 CBoiicTBa BOAHBIX PaCTBOPOB

MOBEPXHOCTHO-AKTUBHBIX BellleCTB

llosepxnocmuoe namsowcenue. Kaxaas MolieKyjJa B pPacTBOPE HCIBITHIBAET
MIPUTSHKEHUE CO CTOPOHBI OKPYKAOUIUX €€ MOJIEKYJI, IO3TOMY PaBHOJAEHCTBYIOIIAS
BCEX ATUX CUJ paBHA HYNO. Ho y MOJeKymbl, HAXOAAIENHCS HA TIOBEPXHOCTHU, CUJIBI
He cOaIaHCUPOBaHbI; Ha Hee OOJIbIIE IEHCTBYIOT MOJIEKYJIbI )KUJKOCTH, YEM BO3yXa,
U OHA CTPEMUTCS BTSHYTHCA BHYTPb JKUAKOCTU. UTOOBI OTOpPBATh MOJIEKYJIY C IO-
BEPXHOCTH, TpeOyeTCsl 3aTpaTUTh padoTy.

a2z

Kugracmb

P

[ToBepxHOCTHOE HATSKEHHUE — ATO paboTa 0Opa3oBaHUs €AUMHUIIBI HOBOM I10-
BEPXHOCTH WJIM 3TO CHJIA, JIEUCTBYIOIAs HA MOBEPXHOCTU (KacaTelibHas K HEl) u
CTPEMSIIIAsICsl COKPATUTh CBOOOJHYIO TMOBEPXHOCTH TeJia O HAWUMEHBIIIUX BO3MOXK-
HBIX TIPEACIIOB IIpH 3aJaHHOM oObeMme. [IoBEepXHOCTHOE HATSIKEHUE H3MEpSETCS B
9pr/cM2 WK IUH/CM B COOTBETCTBUU C ONIPEICICHUEM.

Konnentparus [TAB B aacopOir. cioe Ha HECK. MOPSIKOB BHIIIE, YeM B 00beMe
KHUJIKOCTH, TTOITOMY JIayKe MPHU HUYTOXKHO MajioMm cozaepskanuu B Boze (0,01-0,1% mno
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Mmacce) [TAB mMoryt cHukaTh MOBEPXHOCTHOE HATSKEHHUE BOJBI HA TPAHULE C BO3Y-
xoM ¢ 72,8-10-3 10 25-10-3 Jk/m%.

Tak kak MOsIBJIEHHE MOBEPXHOCTH >KMJIKOCTH TpeOyeT COBEpIICHMs padOThI,
KaXKasi cpe/ia «CTPEMUTCS» YMEHBIIUTH IJIOMAAb CBOCH MOBEPXHOCTH: B HEBECOMO-
CTH Karulsi MpUHUMAET cepudeckyro ¢popmy (cepa nMeeT HAaMMEHBIIYIO TUIOIAlb
MOBEPXHOCTU CPEAH BCEX TEJ OJMHAKOBOTO 00BbEMA) MIIM YK€ CTPYS BOJBI «CIUMACT-
Cs» B LIMJIMHJIP.

Copoyus.

[Tporecchl MOIJIOMIEHUsI Ta30B UM PACTBOPEHHBIX BEIIECTB TBEPIABIMU MaTe-
pUalaMy WJIH JKUJIKOCTSIMH MOTYT MPOTEKATh MO Pa3HbIM MEXaHHU3MaM U HOCST 00-
11ee Hassanue copoyuu.

BemecTBa — MOryOTUTENN HAa3bIBAlOT COPOEHTAMM, IMOTJIOLIAEMbIE Ta3bl WIH
pacTBOpPEHHBIE BEIIECTBAa — copOaTaMu.

Paznuyaror yeTbipe OCHOBHBIX COPOITMOHHBIX IMpoliecca: abcopOIuto, aacopo-
U0, KalTMJUIAPHYIO0 KOHJEHCAIIHIO, XEMOCOPOITHIO.

Abcopbyueti Ha3bIBAIOT TIOTJIOLIEHUE Mapa WM ra3a BCEM 00BEMOM TBEPAOTO
BEIIECTBA WJIH KHUJIKOCTHIO0. DTOT MPOIIECC COCTOUT B MPOHUKHOBEHUU MOJIEKYJI rasa
B Maccy copOeHTa U 3aKaH4YMBaeTCs 00pa30BaHUEM TBEPJOrO WIIM JKUIKOTO pacTBO-
pa. IIpumepom siBnsiercss nornomenue CO, Bogoi. JloObua 30510Ta BKIOYAaeT ad-
COpOIIMIO 30J10Ta PTYTHIO.

Aocopoyus. 11AB BcneactBue Iu(MUIBHBIX CBOMCTB aacOpOUpPYIOTCS Ha IO-
BEPXHOCTH paszfena (a3: KUIKOCTh, a3, TBEPA0E Teno. AncopOiust BeAeT K YMEHb-
IIEHUIO CBOOOHON PHEPTUM MOBEPXHOCTH. PaznuyaroT Gu3HUecKyro 1 XUMHUYECKYIO
ancopOuuto. IIpu pusmueckoit agcopOIMK BEIIECTBO COXpaHSIET CBOM CBOICTBA, pU
XUMHUYECKOHN ajcopOLuu OHO pearupyeT ¢ aacopOeHTamu. Eciu KoHUEHTpauus Mo-
JIEKyJl paCTBOPEHHOTO BEIIECTBA Ha MOBEPXHOCTH OOJBINIE, YeM B 00BEME pacTBOpa,
TO afacopOIHsl MONOXHUTENbHAsA. Ecau KoHILIeHTpanus MOJIeKyd B 00beMe pacTBOpa
0oJiblIE, YEM HA TOBEPXHOCTH, TO aJICOPOIUS OTpULIATEIbHAS.

Xemocopbyuu TIOTJIOLIEHUE BEIIECTBAa TOBEPXHOCTHIO TBEPAOIO Tela, MpU KO-
TOPOM MEXIY aJcOpOMPOBAHHBIMM MOJIEKYJIAaMH M TBEPIbIM TEJIOM BO3HHKACT XU-
MHUYECKOE B3aUMOJEHCTBHE. XapaKTepHasi 0OCOOEHHOCTh XeMOCcOpOLun — e¢ CIelu-
(UYIHOCTH, T.€. YyBCTBUTEIBHOCTh K XUMHUYECKOW MPHUPOJAE aAcOpOCeHTa M YUCTOTE
MOBEPXHOCTH. XEMOCOPOMPOBAHHBIE MOJIEKYJBI 00pa3ylT Ha MOBEPXHOCTH MOHO-
MOJIEKYJISIPHBIN CJIOM.

Meowcghasnoe namsaxcenue. MexdazHbIM HATSDKEHUEM MPHUHSATO Ha3bIBaTh IO-
BEPXHOCTHOE HATSDKEHHE MEXIy IBYMS >KMIKOCTSIMHU WM >KUJIKOCTBIO M TBEPbIM
TenoM. [Ipu conpruKOCHOBEHUH IBYX HECMEITUBAIOLINXCS KUAKOCTEH KaXKIasi U3 HUX
OKa3bIBaeT BJIMSHHUE HAa TIOBEPXHOCTHBIC CBOMCTBA. [loBEepXHOCTH pazaena Mexay He-
CMEIIHUBAOIIUMUCS KUAKOCTIMH MOXXHO paccCMaTpuBaTh KaK MOBEPXHOCTh, COCTOS-
LIyI0 M3 MOJIEKYJ OJHOHM JKMIKOCTH MEXAY MOJIEKyJaMu APYyrou »kuiakoctu. Ilo-
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BEPXHOCTHOE HATSHKEHUE MEKy HUMH YHCIICHHO PaBHO paboTe, KOTOPYIO TpedyeTcs
3aTPATHTB IS yBETHUCHHS TOBEPXHOCTH pasiena Ha 1 cm’. MexdasHoe HaTsSHKeHHe
TE€M MEHBIIIE, YeM OOJIbIIIe B3aUMHasl paCTBOPUMOCTH JABYX >kujkocTel. [Ipu momHom
CMEIICHUH JKHUIKOCTeH Mex(da3sHOe HaTsHKEHHE paBHO HYm0. MexdaszHoe HaTspke-
HUE MEXIY BOJOW M HECMEIUBArOMMMCs napaduHoM OyaeT BeicOkuM. [Ipu mobas-
JICHUW MbIJIa CHIKAETCS TTOBEPXHOCTHOE HATSHKEHUE BOJIBI U CHIDKACTCS MeK(pazHoe
HATSKECHUE.

Cmauusanue. CMayuBaHUE OTHOCHUTCS K YUCIY HauboJiee pacrnpoCTpaHEHHBIX
(bUBUKO-XUMHUUYECKUX siBJeHUH. CMauuBaHUE MOXKET ObITh MOJIE3HBIM, HalpUMED,
IIPU CMa3Ke y3JI0B TPEHUS U MOAIINITHUKOB, IIEMEHTA U HAMIOJTHUTEIEH B TEXHOJIOTUU
CTPOUTENBHBIX MATEPUAIOB U BPEAHBIM, HAIPUMEP, IIPU U3TOTOBJICHUU BOJIOHEIIPO-
HUIIAeMOMW TKaHU, TTOJIYYeHUH TUIPO(POOHBIX CTPOUTEILHBIX MATEPUATIOB.

CMauuBaHue — 3TO SIBJICHHE, HAOJIIOJaeMOEe Ha TPaHUIIE CONMPUKOCHOBEHHUS
Tpex (a3: TBepJ0e TeNO — KUJIKOCTh — JKHUJIKOCTb WJIM TBEPAOE TEJIO — KUIKOCTh
— ra3. CMaunMBaHUE ONPEENACTCSI MHTEHCUBHOCTBIO B3aUMOJICUCTBUS MEXKAY MOJIe-
KyJIaMH Pa3JIUYHBIX BEIIECTB. ECIM MOJIEKYJIbI )KUKOCTH B3aUMOJEHCTBYIOT C MOJIE-
KyJaMu TBEPAOTO Tejla CUIIbHEE, YEM MEXy COOOH, TO JKUIKOCTh OYJIET pacTeKaTbCs
10 MMOBEPXHOCTHU TBEPAOIo Tena. Eciau B3auMOJeiCTBUE MEXKTY MOJIEKYJIaAMH KUIKO-
CTU CUJIbBHEE, YEM MEXIY MOJIEKYJaMHU TBEPAOTO BELIECTBA U KUAKOCTH, TO CMadyH-
BAHUS TBEPJIOTO TeJla HE MPOUCXOAMT. MexXay 3TUMH KpaWHHMH CIy4asMd MOTYT
OBITH TPOMEKYTOUHBIE TIOJIOKEHUS B 3aBUCUMOCTHA OT COOTHOILICHUSI MOJICKYJISIPHBIX
cui. HemomnsipHble )UJIKOCTH C MaJIbIM MMOBEPXHOCTHBIM HATSKEHUEM XOPOIIO CMa-
YUBAIOT BCE TBEPAbIC TENA.

[Toq TepMUHOM «CMAauMBaHWE» MOHUMAIOT, KOTJA KPA€BOM yTroj MEXIy KU[I-
KOCTBIO U TBEPJBIM TEJIOM PAaBEH HYJIO WM OJU30K K HEMY, TOTJIa JKUJIKOCTh CBO-
00JHO pacTekaeTcsl Mo MOBEPXHOCTH TBEpJOro Tena. Ilox TepMuHOM «HEecMayuBa-
HUE» MOHUMAIOT SIBJICHHE, KOTJa KPaeBOM yrojl MEXAY >KUAKOCTBIO U TBEPABIM Te-
som mpesbimaet 90° ¥ KHUIKOCTh CTPEMHUTCS COOPATHCS B CHEPUUIECKYO KAIITIO.

Bnusnue IIAB na npununanue dumyma K no8epxXHOCMU MUHEPALbHLIX Mame-
PUanoe paziuiHol npupoosl

B cooTBeTcTBHU € a7COPOITMOHHO-MOJICKYJIIPHOM TeOpuel aAre3nu HauaJlbHON
crtaguel (OpMUPOBAHUS AAT€3UOHHOIO0 KOHTAKTA SIBJIACTCS MPUOIMAKEHUE MOJEKYJI
OuTyMa K MOBEPXHOCTU. ITOT MPOIECC MOKET YCKOPATHCS MOBBIIMICHUEM TeMIIepa-
TYpbl, BBEICHHEM IUTACTH(UKATOPOB M pacTBopuTeieil. Ha mocnemyromieit craauu
MEXIy MOJIEKyJIaMu OUTyMa M MUHEPAIbHOTO MaTepuaja HAa4MHAIOT JeHCTBOBAThH
MOJIEKYJISIPHBIE CUJIBI.

Heob6xonumoe yciaoBue aare3us — CMauyuBaHuE OUTYMOM MOBEPXHOCTH MHUHE-
pansHOro Marepuana. [IAB, coaepxaiuecss B OuTymMe UM HAaHECCHHBIC HA MOBEPX-
HOCTh MUHEPAJIBHOTO MaTepualia, yiIydlalT cMauynBaHue. Jlaxke Ha MOKpPOM MUHeE-
panpbHOM Martepuane outym B mpucyrcTtBum [IAB pacnpenensercs B Buje MICHKH,
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torga kak 6e3 [IAB on cobupaetcs B karum. [locine cMaunBaHust IpOUCXOAUT U30U-
paTenbHas ajcopOlMs U XeMOCOpOLMs aKTUBHBIX KOMIIOHEHTOB OMTymMa Ha MUHeE-
pabHOM MOBEPXHOCTH.

Ecnu xumuueckoro B3auMoAecTBusi He HaOmonaeTcs, aacopomus oyaer ¢u-
3UYECKOM U MPEACTABIAECT COO0N 00paTUMBI MPOIECC .

CmaunBaHue M ancopOUHs COMPOBOXKIAIOTCA OpueHTarueil moisiekyn I11AB:
MOJIAPHBIMU TPYNIAMHU K THUIPOPUIHHONW MOBEPXHOCTH MUHEPAIBHOIO Marepuaia, a
ruipohOOHBIMU paIKaTIaMU — HAPYXKY.

[IpouHoe clierieHne OUTYMOB C MUHEPAJIbHBIMU MaTepuajaMu JIOCTUTACTCS B
TeX CIIy4asX, KOI/la MKy aKTUBHBIMH BHICOKOMOJIEKYJISIPHBIMH COCTUHEHUSIMU Ou-
TyMa ¥ MUHEpPaJbHBIM MaTEpPHAIOM MPOUCXOAUT XUMHUYECKasl peakius ¢ oOpa3oBa-
HUEM BOJIOHEPACTBOPUMBIX COEIUHEHUH (XEeMOCOPOIMOHHBIX COEIMHEHUN THIIA
MbL1). [Ipu sToM naxe 30-MUHYTHOE KUTIAYEHUE B BOJIE IICOHs, 00paboTaHHOTO Ou-
TYMOM, HE MPUBOJUT K OTCJIOEHUIO nocieaHero. Eciu e B 30He KOHTakTa OuTyMa ¢
MUHEpaJIbHBIM MaTEPHUAIOM OTCYTCTBYIOT XUMHUECKH copOupyromuecs [IAB u nme-
€T MECTO JUIIb (pu3nUecKas afcopOIusi, TO OUTYM JIETKO BBITECHSAETCS KUIIAIIECH BO-
JIO C MOBEPXHOCTU MEOHS. DTOT 3PPEKT, KaK U3BECTHO, MOJOKEH B OCHOBY OIpe-
JeJIEHUs1 CIOCOOHOCTH OUTYMOB IPUIUNATh K TOBEPXHOCTH MUHEPAJIbHBIX MaTepHa-
JIOB.

[ToBEpXHOCTh MHUHEPAIBHBIX MAaTE€pPUAOB, BCTPEYAKOUIMXCS B JOPOXKHO-
CTPOUTEIBHON NpPAKTUKE, MO3aW4Ha, M Ka)KJas aKTUBHAsg 30Ha aJICOPOMPYET CBOM
ONpeaeNeHHbIA BUJI MOJSIPHBIX Tpymil. Ho B 11€710M BCsSl MOBEPXHOCTh MOXKET Xapak-
TEpPU30BaThCsl KaK CyMMa CHELM(PUUECKUX aKTHBHBIX 30H OMNPEICICHHOTO 3apsia.
VYuuThIBas MpeBAIMPOBAHUE TE€X WJIM WHBIX aKTUBHBIX 30H, MOBEPXHOCTb OOJIbLIMH-
CTBA M3BECTHSAKOB CUMTAETCS 3apsyKEHHOW IMOJIOKUTENIBHO (1), a OOJNBIIMHCTBO I'pa-
HUTOB — OTPUIATEIBHO (—).

Tem He MeHee, MPUHAICKHOCTh MUHEPAIBHOTO MaTepuaia K TOMY WA UHO-
My TUIy TOPHOU MOpoAbl (KUCHasi, OCHOBHAs) OJJHO3HAYHO HE OMPEIEseT CTENEHb
npuInMnaHus OUTyMa K ero moBepXHOCTH.

[Tockonbky B OuTymax mpucyTcTByloT [IAB npeumyliecTBEeHHO aHUOHHOTO
TUIIA, XEMOCOPOILMOHHBIE MPOLIECCH BO3MOXKHBI JIUIIb HA MOBEPXHOCTU MHUHEpAIb-
HBIX MaTepUajoB, COAEPKAIIMX OKHUCIbI MIEJIOYHO3EMENbHBIX U TSXKEIbIX METAJIOB
(Hanpumep, U3BECTHSKH, AOJOMUTHI). Ha MOBEpXHOCTH k€ MUHEPAIbHBIX MaTepua-
JIOB KUCJION MPUPOJIBI aIcOPOIIHs 0OBIYHO UMEET (PU3MUECKHI XapaKTep.

Jlo6aBka IIAB MoOXxeT W3MEHHMTb WJIU YBEJIWYUTH MOJSAPHOCTH Outyma. llpu
3TOM KoHLeHTpauus [TAB B moBepXHOCTHOM aCOPOLIMOHHOM CJI0€ B IECATKU ThICSY
pa3 MpEeBBIIIACT KOHIIEHTPALIUIO €ro B 00bEMe. AJCOpOIIMOHHBIN ciioi Mosiekyn [TAB
OCYUIECTBJISIET Kak Obl Mepexo]i MEXAy JIByMs I'paHUYalIUMu (pa3zaMu, IpOTHUBOIO-
JIO’KHBIMHU TI0 MOJIEKYJISIpHOM mpupoje. brmaronaps stomy obecnieunmBaercs TeCHas
CBSI3b MEXJY CONPUKACAIOIIUMUCS TeIaMHU (are3usl).
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[Ipn xonTaktupoBanuu [IAB ¢ MuHEpaJbHBIMM MaT€pHAIAMH B PE3yJIbTATE
OOMEHHOW XMMHMUYECKON peaklMy Ha MOBEPXHOCTH MHUHEpaia BO3ZHUKAET TPyAHOpPAC-
TBOpUMas IIJIEHKA, COCTOSIAs U3 aHWOHA MuHepana U katuoHa IIAB. 3akpernenue
AMUHOB Ha MOBEPXHOCTU KUCIBIX MUHEPAIBHBIX MaT€pUaloB OOYCIIOBJIEHO B 3HAYU-
TEIBHON Mepe AIIeKTpocTaTudeckoi ancopOiueit nonos [TAB Bo BHemnHel oOkIaake
JBOMHOTO 3JIEKTPUYECKOTO CIIOSI.

IIpakTuuyeckas padbora Ne 5

DuU3NKO-XUMUYECKHE OCHOBbI 000CHOBAaHUS BLIOOpPa MOJIMMEPHOI

U apMHUpYIOLIeil 100aBOK B cocTaBe ac(hajibTO0eTOHOB

CoxpaHeHne CTaOMIBHOW CTPYKTYpBI y acanbToOeToOHA B MOKPBHITUU B JKC-
IUTyaTallMOHHBIM MEpPUOJ SBJISIETCS OCHOBOM €ro JO0JITOBEYHOCTH, MOCKOJIBKY BHYT-
PEHHME CTPYKTYpHbIE HAPSDKEHUS, BO3HUKAIOLIUE MIPH [EPEX0/iax OT OJAHOM ee Mo-
IU(PUKALUU K IPYTroi, MOCTENEHHO PaclllaThIBAlOT CTPYKTYPY MOHOJIMTA, YTO NPUBO-
JUT K CHOHTAaHHOMY HApYLIECHHIO €T0 CIUIOMHOCTH. OCHOBHOW NMPUYUHOM CTPYKTYp-
HBIX MpeBpaiieHuil achaabToOETOHA B TOKPHITUH SBIISETCS TEPMOYYBCTBUTEIHLHOCTD
OUTYMOB.

Takum oOpa3om, B TEXHOJIOTMH MPOU3BOJACTBA ac(abTOOETOHA YaCTO MPUXO-
JIUTCS peuiaTb KOMIPOMHUCCHYIO 3a1a4uy. C 0IHOI CTOPOHBI, JIsl OJIyYEeHHs] MaTepu-
ajia BBICOKOW NMPOYHOCTH HY’KHA KOHTaKTHasl KOHACHCALIMOHHAs CTPYKTYpa, ¢ Ipyron
CTOpPOHBI, HEOOXOAUMBIM YCIOBUEM Je(HOPMATUBHOCTH ac(aibTOBOro OETOHA U 00-
pPaTHUMOCTH €T0 MEePBOHAYAIBHBIX CBOMCTB SIBIISIETCS KOATYISALUOHHBIA THIT CTPYKTY-
pel. 3 9THUX NIBYX CTPYKTYyp HEOOXOAuMO BBIOpaTh Hambojee paldoHaIbHYIO, T.€.
COOTBETCTBYIOIYIO JTaHHOMY IPOM3BOJICTBEHHOMY Ha3HaueHHI0. Tak, B YCIOBMSX
COBPEMEHHOT0 MHTEHCHUBHOT'O JBUKEHHSI TSDKEJIOr0 TPAHCIOPTa, PallMOHAJIBHOM ciie-
IyeT CYUTATh KOAryJISIHUOHHYIO CTPYKTYPY IO CIEIYIOUIUM COOOPaKEHUSIM.

O6paTUMOCTh, T.€. CIIOCOOHOCTH B OOJIBIIECH WJIM MEHBIIEH CTENEeHH BOCCTa-
HABJIMBATh CTPYKTYpY U CBOMCTBA, CaMbIM HETOCPEICTBEHHBIM O00pa30oM BIMSET Ha
JOJITOBEYHOCTh Marepuaia. B 0cHOBe 3TOro mporuecca JeXUT THKCOTPOITHOCTh KOa-
TYJSIUOHHBIX CTPYKTYp. OOpaTuMOCTh Kak creunduyeckoe cBoicTBO acdanpTobe-
TOHa, 0€3yCJIOBHO, SIBJISIETCS MOJIOKUTENbHBIM. OJIHAKO MPOLIECCHl U SBJICHUS, CBS-
3aHHBIE C OOPATUMOCTbIO, TPOTEKAIOT, KaK MPABUIIO0, OYEHb MEIJICHHO, U3-3a YETr0 UX
pOJIb YacTO CBOAUTCA "'HA HET".

[TockombKy THKCOTPOIHOCTH ac(hambrobeToHa 00YyCIOBJICHA, TJIABHBIM 00pa-
30M, MPUCYTCTBUEM OUTYMa, CIIEJIOBATEIbHO, U €€ CTENEHb BO3MOXKHO 3HAUUTEIHHO
MOHU3UTH YBEIMUEHUEM CTPYKTYPHOU BSI3KOCTH OPraHUYECKOTO BSKYILETO.

CTpyKTypHas BS3KOCTb, TAK)K€ KaK M THKCOTPOIIUS, CBsI3aHa C 0OpaTUMBIM TTa-
JICHHEM BSI3KOCTH, BBI3BAHHBIM POCTOM HAMpPsDKEHUN CIBUTA, C MOCIEAYIOIUM BOC-
CTAaHOBJICHHEM CTPYKTYPbI B COCTOSTHUM MOKOsl. OJTHAKO B Cily4ae CTPYKTYpHOH Bsi3-
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KOCTH BOCCTAHOBJICHHE IMPOUCXOIUT MPAKTUYECKH MTHOBEHHO, 0€3 3ama3bIBaHUA,
TOTJIa KaK MPOLEeCC TUKCOTPOIUH TPEOYeT JOCTATOYHO MPOI0JKUTETLHOTO BPEMEHHU.

J171s1 IOBBIIICHUS CTPYKTYPHOU BSI3KOCTH OMTYMOB IIUPOKO MCIOJIB3YIOT pas-
HOTO poja nojauMmepHbie Moaudukaropsl. Hanbosnee 3pheKTHBHBIMU CUUTAIOTCS BbI-
COKOMOJIEKYJISIPHBIE TEPMORJIACTOILIACTHI, TAKUE KaK CTUPOI-OyTaaueH-CTUPOIbHBIC
(SBS) kayuyku nu60 ux oreuectBennbie aHanoru — JICT-30-01 u JICT-30P-01 Bo-
POHEXKCKOTO 3aB0OJIa CHHTETHYECKOT0 Kayuyka. MIX BBeleHHEe MO3BOJISIET 3HAUUTEIHHO
pacHIMpUTh UHTEPBAIl pabOTOCIIOCOOHOCTH OUTYMOB, HECKOJIBKO MOBBICUTH UX TIPOY-
HOCTHbIE TOKazaTenu. OJIHaKO, BO3MOXKHOCTH TMOJMMEPHO-OUTYMHBIX BSDKYIIUX
(ITbB) B moBBIIIEHNH TPOYHOCTHBIX TOKa3arenel acganabToOETOHA O W3BECTHOM
CTEIIEHHU OTPaHUYEHBI 0 caenyromuM npudnHam. [IbB no cytu cBoen ABistoTCs 1mo-
JUMEPHBIMH OopranoaucnepcusMu. MHaue roopst — 310 1ByX(a3Hble CUCTEMBI, B KO-
TOPBIX AUCTIEPCHON (ha30l SBISIFOTCS MOJIMMEPHBIE YaCTULIbI KOJUIOUAHBIX Pa3MEpOB
u acdansTeHbl (A), a HempepbIBHONW (Da30il (IUCTIEPCHOHHON Cpeioil) — MalbTEHBI
outyma.

B mocneanue roapl MOIYYHIIA pa3BUTHE AUCIIEPCHO-APMUPOBAHHBIE ac(aib-
TOOETOHBI, YITPOUYHEHHBIE BOJIOKHAMH HJIM HUTEBUIHBIMHU KPUCTAIIAMHU.

CTpykTypy apMUpOBaHHOW OUTYMHON MaTpuilsl achalbTOOETOHA MOXKHO
IPEJICTaBUTh CIEIYIOIMIMM 00pa30oM: YIpyrHe 4YacTHUIbl B BHJE BOJOKOH, KOTOpBIE
ABJISIIOTCS TUCIIEPCHOM (ha30i, B3BEIICHBI B YIPYTO# cpenie, B HallleM ciay4yae — B Ou-
Tyme. JlucnepcuonHas cpena mpu HEMpephIBHOM Ae(POPMUPOBAHUU TEUET, BOSHHUKA-
0T HANpSOKEHUS, PACTATHBAIONIME WJIM CXKUMAIOIIME BOJOKHA. TakuM oOpaszom,
YHOPYTrOCTh 3TOM TUCHEPCHOIN CUCTEMBI NPOSIBIISETCS IPU TEUEHUH PacTBOpa.

B GonpmiMHCTBE CilydaeB B KaueCTBE apMHUPYIOLIErO areHTa MCIOiIb30BaINCh
YacTULIbI B BUJE HUTEH, HE OOJalaloluX KEeCTKOCThio. HaTsokeHue BbI3bIBaeT Bbl-
psIMIIEHHE HUTEH. DTO yMEHbBINAET B3aMMOCHCTBHIE YACTHI] C TIOTOKOM >KUIKOCTH U
MO3TOMY, BOIIPEKH OXHUIAHUIO, BSI3KOCTh CHUCTEMBI MOHIIKaeTcs. Takoil MeXaHWU3M
garie BCcero ObIBaeT COBEPIIICHHO HE3aBUCUMBIM OT TEMIIEPATYPHI.

Kacasicy BamsiHus TeMmIiiepaTypbl, MOXXHO MPEIIOJIOKUTh, YTO CHIIBI CBS3EH
BHYTPH 3TOTO OECHOPSIOYHOTO arperata ObIBaIOT OOBIYHO HACTOJIBKO Majbl, YTO IO
Mepe MOBBILIEHUS TEMIIEPATypbl arperat MOCTENeHHO CaMOIIPOU3BOJIBHO paclajacT-
csi. Ecnmu nucniepcHO# (hazoil SBISIOTCS YNPYTHE YaCTUIBI B BUIE MPYXUHOK WU
WHOU (HOPMBI, TO pe3yabTaT OyIeT COBEPIICHHO OTIMYHBIM OT OMHCAHHOTO BBIIIE.
Yactuna noj AeHCTBUEM HANpPSOKEHHUs] HE TOJBKO IedOopMUpYeTCs B MOTOKE, HO U
Bpaiaercs. [Ipu moBopoTte npykrHa 0CBOOOXKAAETCS OT HArpy3KHU U yIPYyro BOCCTa-
HaBJIMBaeT cBoO (opmy. [Ipum 3TOM B yacTuile JOHKHBI BO3HUKATh MEpearoliye
KHUJIKOCTH KOJIeOaHUs, B pe3ybTaTe KOTOPHIX BO3PACTAET KOJTMUECTBO PACCEMBAECMOMN
sHeprun. Eciii Takoil MEeXaHW3M CYyIIECTBYET, TO TIPU MOBBIIIICHUH CKOPOCTH CABUTA
JOJHKHA BO3PAcTaTh OTHOCUTENbHAS BSI3KOCTb.
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Brnusane temmepartypsl Ha CTPYKTYPHYIO BSI3KOCTh MOAPOOHO m3yueHo M.
Peitnepom, E. Kpemepom, P. BunbsmMcoHOM U IpyrMMu KCClIeI0BATESIMU B 00J1aCTH
peosiorun. CorjlacHO UX BBIBOJAM, CTENEHb TEMIIEPATypPHON 3aBUCHMOCTH YIPYTHX
30J1€ 3HAYUTENbHO MOHIKAETCS, €CIM YaCTHIIBI TUCTIEPCHOM (Pa3pl UMEIOT Qopmy
CBEPHYTHIX HUTEH. 3aMEUEHO, YTO CTPYKTYypHAasl BSI3KOCTh HE MOJXKET 3aBHCETh OT
TEMITepaTyphl, €CIIA SBIICHUEC WMEET T€OMETPUKO-MEXaHUYECKYIO0 MPUPOLy (HAmpu-
Mep, BBINIPSIMIICHUE KITyOKOB U cripaeil).

CrnenoBatenbHO, 3(()EKTUBHOCTh YIPOYHEHUSI OUTYMHOM MaTpUIlbl U TMOBBI-
[IEHUE €€ CTPYKTYPHOU BSI3KOCTH 3aBUCUT HE TOJBKO OT KOJMYECTBA M JUCIIEPCHO-
CTH BOJIOKHA, HO M OT MPUPOABI U KOHPOPMAIIMH €T0 MOJUMEPHOH 1enu. ITo 00CTO-
ATEITHCTBO HEOOXOMMO YUYUTHIBATH MPHU BBHIOOPE KOMIIOHEHTA, apMHUPYIOIIETO HUC-
MIEPCUOHHYIO cpefy ac(habToOeTOHA.

bonbiioe 3HaueHue st o0ecredeHus I0JIrOBEYHOCTH MOKPBHITUS UMEET CHSI-
THE BHYTPEHHUX HANPSHKEHUN B OUTYMHBIX IJIEHKaX, CIIOCOOCTBYIOIIMX MPEKIEBPE-
MEHHOMY pa3zpyiieHuio achanbroderoHa. OTciofia clienyeT BBIBOJA, YTO OJIHUM W3
MEPCTIEKTUBHBIX HANPABICHUH MPH UCCIIEOBAaHUN acabTOOETOHA SBISETCS U3yde-
HUE (PAKTOPOB, CIIOCOOHBIX CHHU3WUTH KOHIICHTPAIMIO HAMPSHKEHUH B OWTYMHBIX
IJICHKAX, TOCKOJIbKY JIETKO MPEIOJIOKHUTh, YTO CYIIECTBYET KaYeCTBEHHOE COOTBET-
CTBHE MEXy MMPOYHOCTHIO IJIEHKHU U JIOJITOBEYHOCTHIO CTPYKTYPHI ac(hanbToOEeTOHA.

HTak, KOJIIOMIHO-XMMHUYECKOE PACCMOTPEHUE CTPYKTYphl acdaibToOeToHa
MMO3BOJIMJIO BBISICHUTH MEXaHWU3M YIPABICHUS CTPYKTYPHO-MEXaHWYECKUMH CBOK-
cTBamMU ac(haibTOOETOHA, YTO, B CBOIO OUYEPEIh, OTKPHIBAET BOZMOKHOCTh PETYIIUPO-
BaTh TaKUE €r0 CBOMCTBA, KaK MPOYHOCTh, 16(hOPMATUBHOCTD, JOJITOBEYHOCTb.

st achanpToOeTOHA, KaK M JH00OT0 APYroro KOMIO3UIIMOHHOTO MaTepuala,
YpE3BbIYANHO BaXKHO CPOPMYIMPOBATH YCIOBUS BHIOOpPA COCTABJISIFOIINX, UCXOS U3
0COOCHHOCTEH UX CTPYKTYPHI U HAMPsHKEHHO-1e(DOPMHPOBAHHOTO COCTOSIHUS KOMITO-
3WTA.

HccnenoBanus mokasaid, 4TO €clid mpupona (a3 ocTaeTcsi HEU3MEHHOH, TO
CTPYKTYPHO- MEXaHMUYECKHE CBOMCTBA acdanbToOEeTOHA ABISIIOTCS (PyHKIMEH (a3o-
BOTO COOTHOIIeHus. Eciau ke mpupoma MaTpuilbl HU3MEHSIETCS, TO CTPYKTYpHO-
MEXaHUYECKHE CBOMCTBA B OOJIbIIIEH CTENIEHU 3aBUCAT OT KaU€CTBEHHBIX XapaKTepH-
CTHK CPEJIbl, T.C. BSDKYIIICH 4acTH KOMITO3HTA.

W3 HanmpshxkeHHO-AePOPMUPOBAHHOTO COCTOSIHUS ac(haabTOoOeTOHA, OUYEBUTHO,
4YTO HanboJIee paBHOMEPHBIE YCIOBHS PabOThI OyayT B MaTepuase MOKPBITUS MPHU Pa-
BEHCTBE MOJYJIEH YIPYroCTH COCTaBIISIOLIMX ero KomrnoHeHToB. Cama mo cebe Ou-
TyMHasi MaTpHIa 00JiajaeT HU3KUMHU 3HAYCHUSIMU MOJYJISI U TPOYHOCTH. J1J1s TOBBI-
[ICHHS €€ MEXaHNUYECKUX CBOMCTB, KaK MOKA3alld TEOPETUIECCKHUE MCCIICOBAHUS, TIe-
J€CO00pa3HO BOCIIOJIB30BATHCS N3BECTHBIM MPHUHIIMIIOM YCHUIICHUS aMOP(HBIX CTPYK-
Typ BOJIOKHAMHU.
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B nepByto ouepenr HEOOXOIUMO ONpPEAETUTh (PU3NUIECKOE COCTOSHUE, B KOTO-
POM JIOJKHBI HAXOJUTHCS MTOJIMMEPHBIE BOJIOKHA B ac(anbTOOETOHE.

[TonumepHbIe BOJIOKHA BCETJa aHU30TPOIHBI — MOJMMEPHBIE LIETIH B HUX Tpe-
MMYIIECTBEHHO OPUEHTUPOBAHBI BAOJb OCH BOJOKHA. YeM BbIIIE CTENIEHh aHU30MET-
puu, TeM Oosbiie Moayinb FOHTa 71t IPOONIBHEIX Aedopmariuii u TeM OoJiee poU-
HBIM SIBJSIETCS BOJIOKHO. OTCIOJIa ClelyeT, YTO B KaYeCTBE areHTa, apMUPYIOIIETO
OMTYMHYIO MaTpuily, HauOosee 3(PGEeKTUBHO HMCIOJIH30BaTh BOJIOKHA W3 OOpPE3KOB
rOTOBOTO CHUHTETUYECKOI0 MaTepuala, MOCKOJbKY MPU MPOMBIIIJICHHBIX ONEparusax
B MPOIIECCE UX U3TOTOBJICHUS BO3HUKAIOT HAIPSIKEHUS, KaK MPaBUIIO, 3HAYUTEIHHO
MPEBBIIIAIOIINE T€, KOTOPhIE BCTPEYAIOTCS NPH SKCIUTyaTalluu acpanbTOOETOHHOIO
MTOKPBITHS.

Cnenyer OTMETUTh, YTO "KPUCTAINIMYECKUMU' HA3bIBAIOT BBHICOKOYTOPSI0YEH-
HbIE YYaCTKU BOJIOKOH, XOTSI OHM HUYETO OOIIEro He MMEIOT C KpUCTaJIaMHu KBapiia.
bonee Toro, oHn He 00J1aJal0T HU OJTHOM M3 XapaKTEPUCTHUK, MPUCYIIUX Kilaccuye-
CKMM MHOTOTPaHHBIM KpUCTajuIaM. B COBpEMEHHON HAYKE MOHATHE "'KPUCTAIUT' HMeE-
€T JOCTAaTOYHO IIMPOKUIN CMBICH, B COOTBETCTBUU C KOTOPBIM OIpPEAEIISIIONICH Xapak-
TEPUCTUKON KpUCTaJJIa CUMUTACTCS HE BHelHsAsS ¢dopma (radbutyc), a BHYTpEHHEE
CTpPOEHHUE, PEryISPHOCTh B PACIIOJIOKEHUN aTOMOB M TPYII aTOMOB. Takue 00bEeKThI
MOTYT OBITh U3YUYEHBI JIUIIH C TOMOIIBI0 PEHTIT€HOCTPYKTYPHOTO aHAIN3a.

Kpucrammueckue ydyacTKH JeNaloT MOJUMEPHBIA MaTepual 0oJiee MPOYHbIM.
Otcrona cnegyer, 4To U3 OAHOTO M TOTO K€ MOJIMMEpPa MOXKHO MOJIy4aTh MaTepHAIIbI,
pa3JIMuHbIe TI0 CBOMM CBOMCTBaM — B 3aBUCHUMOCTH OT CTEMEHH KPHUCTAJUIMYHOCTH.
MHorue U3 3TUX CBOMCTB NPSMO CBSI3aHbl C XMMHUYECKOU CTPYKTYpOW MakpoOMOJie-
Kyn. Ecnu BojokHa pacmpe/iesieHbl B TOJIMMEPHOM pacTBOPE WM paciijiaBe (B HaIlleM
ciiydae — B OMTyMe), MOJTy4YaloT CTPYKTYphI THMNa MaTpuiia-pudpuiia. boasmmHCcTBO
MaKpOMOJIEKYJT UMEIOT (popMy KiTyOkoB. [Ipu cxaTum Matpuubl KIyOKH CKUMAKOTCS,
MIPU PACTATUBAIOIIUX YCUIIUSIX — PACTATUBAIOTCS B HAITPaBJICHUU TCUCHHUS.

AHaJIN3 TIPUBEICHHBIX BBIIIE TEOPETUUECKUX UCCIICIOBAHUI TO3BOJISECT MPE/-
MOJIOKHUTh, YTO K YUCITYy HambOosee d(PPEeKTUBHBIX MaTEPUATIOB, apMUPYIOIIUX JIHC-
MIEPCUOHHYIO cpefly ac(harbToOETOHA, OTHOCATCS MOJIMATUICHOBBIE U MOJIUIPOITUIE-
HOBBIE BOJIOKHA, & TOYHEE UX COUETAHHUE.

O06G0CHOBAHHOCTH TAKOTO BHIOOpA O0YCIIOBJICHA CIICAYIOIIHNM.

1. TloBbIIEHHIO TPOYHOCTH OMTYMHOW MaTpPHIIbl CIIOCOOCTBYET 3UI3aroo0-
pasHasi KoHpopMalus 1enei noaudTIiIeHa. s ux pacTsHKeHUsl B HaMpaBIICHUU 11e-
nu TpeOyeTcs YBEIWYUTh BAJICHTHBIC YIJbl W JUIMHBI CBSI3€H, a 3TO COMPSDKEHO C
OOJBIIIMMU 3aTpaTaMH YHEPTUH.

2. CnupanbpHasi CTPYKTypa MakpOMOJIEKYJ MOJUIPONMIEHA CIIOCOOCTBYET UX
IJIOTHOM YITaKOBKE B MaJioM 00beME CTPYKTYpHUPOBAHHOTO OMUTyMa. ITO KadyeCTBO
MOJIUTIPOTIMIIEHA, B COYETAHUM C €r0 BBICOKOW TEIMIOCTOMKOCTBIO, €T OCHOBAaHHE
TOBOPUTH O MOBBIIIICHUH AeMIIpupyromel crnocooHoctu achaabToOeToHa.

21



Takum 006pa3oM, OCHOBHYIO 9acTh MEXaHUYECKUX HATPY30K MPUHUMAET TOJIU-
ATUJIEHOBas "apMmaTypa', MaTpulla nepeaaeT 3TU Harpy3Kyu Ha KAMEHHbBI MaTepual, a
MOCKOJIbKY OHa MATYe HAIMOJHUTENS (32 CUET 100y MOJUIPOIUIIEHA), TO CIIYXKUT U
B KayecTBe amopTu3atopa. Kpome Toro, kiyOkooOpas3HbIE ILIEMHBIE MOJIEKYJbI B
MaJbTEHOBOM cpesie OMTymMa HaOyXarT O pa3MepoB, BO MHOTO pa3 MPEBBIIIAIONINX
WX XapaKTePUCTUUYCCKUU (HEBO3MYIICHHBIN) 00beM. [Ipu 3TOM CHIBHO BO3pacTaer
BA3KOCTh CTPYKTYPBhl apMUPOBAHHOTO BSKYIIETO, YTO SBJISIETCS TJIABHBIM YCIOBUEM
00paTUMOCTH CBOMCTB acaabToOETOHA.

OpHako, Kak y»e OTMEYaloCh BBIIIE, TJIABHBIMU MPUYMHAMHU, OTPAHUYMBAIO-
ITUMU ITUPOKOE TPUMEHEHUE BOJIOKOH, SIBIISTFOTCS HEBO3MOKHOCTh MX PABHOMEPHOTO
pacnpeneneHus B o0bemMe acaabTOOCTOHHOW cMecH JIMOO OMTyma, a TaKkXKe HENIO-
CTAaTOYHOE MX CIEIJICHUE C MUHEPATIbHBIM HAIMIOJIHUTEIIEM.

OcoOble ycioBus co37aoTca B ac(halbTOBOM OETOHE MPH PaBHOMEPHOM pac-
MIpE/ICNICHUU BOJIOKOH B 00beMe OuTyma. OT 3TOro 3aBUCUT UACHTUYHOCTH BO BCEX
YJaCTAX MOKPHITHS TAKUX XapaKTEPUCTUK, KaK TPOYHOCTh, 1e(HOPMATUBHOCTH H JIp.

HepaBHOMEpHOCTH pacmpeeseHusT JUCTICPCHON apMaTyphbl BBI3BIBACT ITOSIBIIC-
HUE HANPSOKEHUM, KOTOPhIE CHIDKAIOT CPOK CIYKObI MaTepuaia, CloCOOCTBYIOT He-
PaBHOMEPHOM ycajiKe, TPeIMHO00Pa30BaHUIO.

XapakTtep pacnpeeieHus BO MHOTOM, €CJIM HE B OCHOBHOM, 3aBUCHUT OT TNPH-
POJIbI, TUCTIEPCHOCTU U (POPMBI YACTHII, a TAK)KE OT TEXHOJIOTUU MPUTOTOBJICHUS ac-
¢anpToOeToHa. B acanbToOETOHE BHYTPEHHME HANPSIKEHUS MNpejiaraercs NOHU-
3UTh BBEJCHUEM pPETpaHyJIsATa MOJMMEPHBIX ATHICH-TPONUICHOBBIX BOJOKOH [IIT/]
HETMOCPEJICTBEHHO B CMECHUTEIb Ha Pa30TPEThIii MUHEPAJBbHBIN MaTepual J0 Mojadu
outyma. YactuyHo "oruiaBieHHbIe" BOJOKHUCTBIC TPAHYJIbl YBEJIMUMUBAIOT YHCIO TO-
YeK KOHTaKTa MEXy YacTUIaMu ¢asbl, YTO 3HAUUTETHHO MOBBIIIAET MPOYHOCTH KOa-
TYJSIUOHHOW CTPYKTYPBI, TIOCKOJIBKY CBSI3b B ITHX KOHTAaKTax, KpoMmMe BaH-Aep-
BaaJIbCOBBIX, 0OYCIIOBIIEHA TaKKe XUMUYECKUMU cuitaMu. Kpome Toro, kak mokazaHo
BBIIIIC, TaKasl CBSI3b HOCHUT YMPYTO-AIaCTHYHBIN XapakTep. Takas TEXHOJIOTHS TIPUTO-
TOBJICHHS acdaTbTOOCTOHHON CMEeCH CIIOCOOCTBYeT 0Opa3oBaHHIO B Marepuale
MPOYHOIN OJHOPOHOM 0OpaTuMO AehopMHUPYEMON U, KaK CIEICTBUE, HEHAIPSHKECH-
HOU CTPYKTYPBIL.

[IpuBeneHHBIN TEOPETUUECKUNM aHAIU3 MO3BOJIMI CHOPMYIUPOBATH pabOUyHO
TUINOTE3Y: MOJYYEHUE MOIMMEPHO-apPMUPOBAHHOIO ac(hanbToOeToOHa, 001a/1at0IIero
MOBBIINICHHON TIPOYHOCTHIO M YCTOMYHUBOCTHIO, MOXKET OBITh JOCTUTHYTO ITyTEM BBE-
neHuss B acanbTOOCTOH 00ABKHM pErpaHyisTa MOJUMEPHBIX STHUJICH-TIPOIUJICHA,
00pa3yromero COBMECTHO C OUTYMOM CMEIIAHHYI0 HHTEPIIOJMMEPHYIO CTPYKTYPY
BSDKYIIICTO C B3aUMOTIPOHUKAIOIITMMH PEIICTKAMU TTOJIMMEPHON 100aBKH M OUTyMa U
crocoOcTBytoMIEero (opMUPOBAHUIO B ac(haibTOOETOHE YIIPOUHEHHOM apMUPOBAHHOMN

CTPYKTYpBHI.
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IIpakTu4yeckas padora Ne 6

IHoamMepHO-AUCTIEPCHO-APMHUPOBAHHBIM ac(PaIbTOOETOH U €ro CBOICTBA

[TonumepHO-IUCTIEPCHO- apMUPOBAHHBIN achanbTOOETOH MOTYYalOT BBEICHU-
€M HeOOJIBIIOT0 KOJMYECTBA pEerpaHyisiTa MOIMMEPHBIX dTWieH-nponuiieHa — [TT1]] B
coctaBe acamprodeTonHon cmecu. [Ipu stom IIITJ] okaspiBaeT Ha acdanbToOETOH
nBoitHoe nerictBre. C OJHOM CTOpPOHBI, 00Jie€ HU3KOIUIABKAasl MOJMATUIIEHOBAs CO-
cTaBisoas (Temneparypa rmiasieHus nonudTuiaeHa 120-1300 C), pacTBopsisich B
OuTyMe, BBICTYIIAeT B pPOJIM MOJIUMEpPHOHN 100aBku. C Apyroi CTOPOHBI, MOJUPOITH-
neHoBas coctanstomas [1I1/] B 9TUX yclIOBUSIX HE IJIABUTCS U HE pacTBOPSIETCS, BbI-
CTyIasi B POJH BOJOKHHCTON apMuUpYIoLIeil 100aBKH.

st onenku BimstHUs [IT1J] Ha kadecTBeHHBIE MOKa3aTenw achaabToOETOHA
IPUTOTABIIMBAIIN MEJIKO3EPHUCTYIO IIEOCHOUHYIO ac(anbTOOETOHHYIO CMECh C pas-
JUYHBIM COJIEpKAHUEM HCCIIelyeMOU MmoMMepHo-apmupytomen go6asku (0 - 2,0 %
OT MacChl MUHEPAJIbHBIX MaTepuaioB). [laHHble mpeensl conepxkaHus 100aBKU BbI-
OpaHbl HA OCHOBE MPOBEAEHHBIX uccienoBanuii BiustHus 11111 Ha cBoiicTBa BsKyLIE-
rO.

HccnenoBanue cBOMCTB ac(hanbTo0ETOHA, B 3aBUCUMOCTH OT KOJMYECTBEHHOTO
coJiepKaHusl MOJTMMEPHO-apMUPYIOIIEeH 100aBKH, MPOBOJWIN Ha 00pas3lax MpUro-
TOBJICHHOTO B JIAOOPATOPHBIX YCIOBUSX IIeOeHOYHOro acansTodbeTona tumna b ¢ co-
nepxanueM meoHs ot 40% no 50% (B mogobpanHoM cocTaBe - 46% 1miebns). Jlan-
HBI TUNT acanbToOeTOHa SBJsIeTCsl Hanboyiee CABUTOYCTOMYUBBIM M BOJOCTOUKHM
U KIIMMaTUYEeCKUX YCIOBUHM CTpaHbl. TakuM 00pa3oM, MpH MOJOKUTEILHOM d-
dexte nobasok I/l B achanproberone tuna b OyayT monydensl acanbToOETOH-
HbIe cMecH, oOafaroniue Hanboiee BHICOKUMHU AKCILTyaTallMOHHBIMU TTOKA3aTesIMU
M0 CPAaBHEHUIO CO BCEMH JIPYTUMHU MCIOJB3YEMbIMU B HACTOSAIIEE BPEMs TUIIAMU ac-
($anbTOOETOHHBIX CMECEH.

JHoOasky IIITJI BBOAMIM HaA pa3orpeThlii MUHEpAIbHBIM MaTepuai Mpyu TEMIIe-
patype 1700 C, nepememmBaiu B TeueHue 20 - 30 cex 10 pacIuiaBIeHHUs MOJIUITHIIE-
HOBOM cocTasiisttouieit [111J] Ha MOBEpXHOCTH MUHEPATILHOTO MaTepuaia.

Pe3ynbpTaThl MpOBEACHHBIX MCTIBITAHUNA YKA3bIBAIOT HA HEOJIHO3HAYHOE BIIMS-
HUE Pa3TUYHOr0 KOJIMYECTBA T0OABKU HAa (PU3MKO-MEXaHUYECKHUE CBOMCTBA acdaib-
TOOETOHA.

IIpounocts acdanbroberona Ha pactsvkenne mpu 0° C, xapakTepmsyromas
CTOMKOCTH ac(hambToOeTOHA K TPEITUHOOOPA30BAHUIO B 3UMHUN TIEPUOJ], TIPH YBEITU-
YEeHUHU KOJIMYECTBA JI0OABKHM CHadayia TOBBINIAETCS, 3aTeM CHIbKaetcs. [loBwimeHue
MPOYHOCTH ac(abTOOETOHa MOKHO OOBSICHUTH NBYMS (DaKTOpaMu: MOBBIMICHUEM
neopMaTUBHOCTH 00pa3yroOIIETocs BSDKYIIETO 3a CUET PacTBOPEHUS B OUTyMe ITH-
JICHOBOW COCTaBIIAONIEH MTOOABKH, YTO MOATBEPIKICHO MCCICIOBAHUSIMH M CIIOCO0-
HOCTHIO TIOJIUTIPOMMJICHOBBIX BOJIOKOH BOCIPHHHMATH 3HAYUTEIHHYIO JOJIO MPHIIO-
KEHHBIX PACTATHBAIONINX HampspkeHu. CHUKEHUE Ke MPOYHOCTH acdanbToOeTOHA
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0OyCJIOBIIEHO M3MEHEHHEM €r0 MOPOBBIX XaPaKTEPUCTUK MPU BBEICHUHU aPMUPYIO-
KX 700aBOK. Y CTaHOBJIEHO, YTO ¢ yBeanueHrem konunuectsa [1I1]] moBkIaercs kak
OCTaTOYHasi MOPUCTOCTH ac(anbTOOETOHA, TaK U MOPUCTOCTh MUHEPAJILHOTO OCTOBA.

Od4eBuHO, YTO MPHU YIUIOTHCHHH ac(haabTOOCTOHHOW CMECH 3JIaCTUYHBIC He-
PACTBOPECHHBIC MOJTUIPONUICHOBBIC YACTUIIBI IS(HOPMUPYIOTCSI B MEK3ESPHOBOM TIPO-
CTPAHCTBE, a MOCJIC CHATUS HAarpy3KH CTPEMSITCS MPUHATH MEPBOHAYAIBHYIO (hopMYy,
paszBUrasi TeM caMbIM MUHEPaIbHBIN 0cTOB acanbrobeTona. [ToBblIeHUE MOPUCTO-
CTH, B CBOIO OY€pe/lb, BEJET K CHIKEHHUIO MOKa3aTesied MpouyHOCTH acdaibToOeToOHa
Ha PacTsKEHHUE.

Taxkum 00pa3om, xapakTep 3aBUCUMOCTH TTPOYHOCTH ac(aibTOOETOHA HA pac-
TskeHne ot conepxanus [ onpenensiercss BemMYUHAMU MPOTUBOMOJIOKHO JI€H-
CTBYIOIIUX 3(P(HEKTOB - MOJIMMEPHOTO0 APMUPOBAHUS U PA3YIJIOTHEHHS CTPYKTYPbI
Marepuana. [Ipy He3HauMTEILHOM KoJiMuecTBe BBojauMou no6aBku 0,25 -0,75 %
npeobiagaer »hdEeKT apMUPYIOIIETO BIMSHMS, JaJIbHEHIIEEe yBEeIUYEHUE T00aBKU
MIPUBOJUT K MPEOoOIalaHUI0 PA3YIUIOTHSIOIIETO BO3/ICHCTBUS HA CTPYKTYPY acdaib-
tobeToHa. Beenenue nodasku I1I1]] B konumuectse 0,5 — 0,75 % B 1,3 pa3a noBsimaer
MPOYHOCTH ac(haabTOOETOHA Ha PACTSKEHUE.

[TokazaTenb BogoHachIeHHs achaabToOETOHA MPU YBEIMUYECHUH COJICPIKAHUS
MoJIMMepHO-apMupytomiei no6aBku 10 1,0% MOHOTOHHO YOBIBAE€T M OCTAaeTCs Ha
ATOM YpOBHE TIIPU JaJbHEHIIIEM yBEIMUYEHUU cojlep:kaHus 100aBku. CHUKEHUE BO-
JOHAChIIIEHUsT acdanbToOeTOHa OOBICHSAETCS OO0Jee MPOYHBIM B3AMMOJIEHCTBHEM
OuTyMa C KaMEHHBIM MaTEpHaJIOM Ha MOBEPXHOCTU 3€PEH, TaK KaK MpeaBapPUTEILHO
Ha pa3orpeThlii KAMEHHBIW MaTepuall BBOAUTCS uccienyemas nodaska [I1/]. Dtume-
HOBasi COCTaBJISIONIAs JOOABKH, PACIUIaBIIsAsCh HA TOBEPXHOCTH KaMEHHOTO MaTepu-
ana, 0OBOJIAKMBAET €r0 TOHKOM KJICHKOW MOJIMMEpHOM TieHKou. [Ipu mocnenyromem
BBEJCHUM B CMECh TOpsiYero OuUTyMa Ha TMOBEPXHOCTH KaMEHHOTO Marepuasa
oOpa3zyeTcsi mpoyHasi OUTYyMO-TIOJIMMEPHAs TIJICHKA, MPEMSITCTBYIONIAs MPOHUKAHUIO
BJIAry.

KoaddummenT BoOCTONKOCTH, XapaKTepU3YIOMU KOPPO3HOHHYIO YCTOWYH-
BOCTh ac(anbrobeToHa, ¢ yBenuueHuem conepxxkanus [1I1/] MoHoTOHHO BO3pacTaer,
nocturas 3HaueHust 0,94 npu conepxanuu goo6asku 0,5%. YBennuenue xkordpduiru-
€HTa BOJOCTOMKOCTH CBS3aHO CO CHIDKEHHEM BOJOHACHIIICHUS acalibTOoOETOHA.
Onnako nanpHeiee yBeaudeHue n1006aBku cBbiiie 0,75% MPUBOIUT K HEKOTOPOMY
CHUKEHUIO KOd(PUIMeHTa BOTOCTOMKOCTH, YTO CBSI3aHO C MPOSBICHUEM Pa3yILIOT-
HSIOIIETO ICUCTBUS T00ABKH.

HauGonee BaxkHOE 3HAUEHUE SISl aBTOMOOMITBHBIX JIOPOT, IKCILTYaTUPYEMBIX B
ycioBusix FOra Poccun, uMmeeT cIBUTOyCcTOMYMBOCTH acanbToOeTOHA. AHAINU3 pe-
3yJbTATOB UCTBITAHUS MOJUMEPHO-apMUPOBAHHOTO ac(halbTOOETOHA MPU MOBBIIICH-
HBIX TeMmIepaTypax IOKa3al 3HAYUTEIbHOE YBEIMYEHUE CIABUTOYCTOMUYUBOCTH
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1 TETUIOCTOMKOCTH JTaHHOTO ac(aibToOeTOHA MO CPABHEHUIO ¢ OOBIYHBIM ac(hanbTo-
OETOHOM.

[IpeumyiectBo acanbrobeToHa ¢ ucciaeayemon modaskoit PIIDIT Taxxke
ITOATBEPKIAAETCA MCCICAOBAHUIMU TEMIIEPATYPHOU YCTOMYMBOCTH. M3BECTHO, 4TO
Hambosee CyIECTBEHHBIM HEAOCTAaTKOM ac(aabTOOETOHHBIX CMECel SIBISETCS 3Ha-
YUTEJIBHOE CHW)KEHUE IMPOYHOCTHBIX IOKa3aTeled C YBEJIMYEHUEM TEMIIEpaTyphl
sKCIUTyaTaluu. TpaguimoHHble achanbTOOETOHHBIE CMECH HMMEIOT MOBBIIICHHYIO
KECTKOCTh (IPOYHOCTH) MPHU MOHMKEHHBIX TEMIIEpaTypax, 4TO CIOCOOCTBYET Tpe-
MIMHOOOPA30BaHUIO HA JOPOKHBIX MOKPBITUAX, U HU3KUE TIPOYHOCTHBIE MOKa3aTeln
[P BBICOKUX JIETHUX TEMIEpPATypax, YTO CHOCOOCTBYET OOpa30BaHUIO CIBUTOBBIX
nedhopMaryii ¥ KOJIeH.

[Ipu oTpuLIaTENBHBIX TEMIEpaTypax MPOYHOCTH acdanbToOeTOHA ¢ J00aBKOM
HUKE TpoYHOCTU achanbrodbeToHna 6e3 no6aBku Ha 15-20%, a mpu BBICOKUX TeMIIe-
patypax (+70 C) Boruie Ha 25-40%.

Takum oOpazoM, ucciaeayeMasl NoJIMMEPHO-apMUpYIoLas 100aBKa OKa3bIBAa€T
KOMIUIEKCHOE Bo3jeiicTBHE Ha ac(anbTo0eToH, olOecrneunBas BBICOKYIO AedhopMma-
THUBHYIO CIIOCOOHOCTh MPU OTPHIIATENIbHBIX TEMIIEpaTypax, BBICOKYIO CIBUIOYCTOM-
YUBOCTh MPU JIETHUX OHKCIUIyaTallMOHHBIX TEMIIEpaTypax W MOBBIILICHUE MOIYJS
YIPYTOCTH - OCHOBHOTO PACYETHOTO MMapaMeTpa KOHCTPYUPOBAHUS JOPOKHBIX OJEHK]]
IIPU CTPOUTENHCTBE U PEKOHCTPYKIIMK aBTOMOOMIIBHBIX JIOPOT.

IIpakTnueckas padora Ne 7

Omnpenenenue aacopOLMOHHON CTOCOOHOCTH MUHEPAJIbHBIX MOPOIIKOB

KosopumerpuyeckuM MeTo10M

Konopumerp KOK peanusyer cpaBHEHHE CBETOBOIO MOTOKA @ , MPOLIEAIETO
yepes UCCIIEyEMbI paCTBOP CHEU3BECTHOW KOHUEHTPALMEW  KpacuTelis, CO CBe-
TOBBIM IIOTOKOM () , IPOLIEAIINM  4Y€pe3 CTaHAAPTHBIN (MCXOAHBIN, ITAJIOH-
HBII) pacTBOp C U3BECTHOM KOHIIEHTpanuen kpacutens. CBeToBbie OTokH @ u d(
Cc momoIblo (poTormpueMHKa Mpeodpa3yroTest B ekTpudeckue curdaisl U , Ugu
U7(U7 — curnai, cOOTBETCTBYIOIIMIA HEOCBEIIEHHOMY IIPHEMHHUKY), KOTOPHIC 00pa-
OatbIBatOTCsE MUKpOOBM KoJloOprMeETpa U MpeICTABIISAIOTCS Ha CBETOBOM TalJIO B BU-
1e 3HaYeHuil: a) koadduiuenTa nponyckanus ; 0) onTHUecKol MIOTHOCTU D ; B)
CKOPOCTH U3MEHEHHsI ONTHUECKOHN TUIOTHOCTH PacTBOpa MpH aacopOoLmu KpacuTens A
3a BpeMms t ; ') KOHUEHTpAlUK KPAacHUTENsl B paCTBOPE K MOMEHTY u3aMepeHus t (c).
Bce 3tn n3menstomuecs BO BpEMEHU CBOMCTBA

pacTBOpa-Kpacuresss MUKpoOBM KoJloprMeTpa pacCUMTHIBAIOT C UCIOJIb30Ba-
HUEeM hopmyi.

Hcnonb3yembie MpuOOphI 1 000PYI0BAHKE:

1. Bech1 naboparopusie kBaapanTHbie Texundeckue BJIKT — 1 .

2. MepHble TMIMHIPHI WM CTaKaHbl — 10 Yuciy Opuran (ot 1 1o 6).

3.KonOp1 koHMYeCKHE WM XUMUYECKHE CTaKaHbl — 1Mo yucity opuran. 4. Cura ¢
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otBepctusamu 0,08 (0,071); 0,16; 0,315; 0,63; 1,25; 2,50 mMm.
5. Cocyq CTEKIISIHHBIA ¢ MPUTEPTOI MPOOKOH NJIsi XpaHEHHUS PacTBOPOB OHUTY-
Ma B OpraHM4ecKoM pactBopurese — 1 mr. 26

6. Komopumerp dotosnexkrpuuecknii koHIeHTpamnonHbii KOK-3 ¢ xowmm-
JIEKTOM TIpUHATIeKHOCTEH ( Habop KroBeT Ne 4, cBeTOMUIBTPHI KOHTPOJIBHBIE).

Yempoticmeo pomoronopumempa K@K-3 nokazano Ha puc. 1.

[MpunnunuansHas ontudeckas cxema npuoopa KOK-3. Hute nmamnsl 1 u300-
paxkaeTcsi KoHAeHCOpoM 2 B 1iockoctr nuadparmser /{; (0,8x4,0), 3amonHss cBeTOM
menb aquadparmel. Hanee, nuadparma /{3 uzo0paxaeTcsi BOTHYTON AUPPAKIIMOHHON
PEIMIETKON 4 W BOTHYTHIM 3€PKaJIOM S B IJIOCKOCTH TAaKOM JK€ IIeJIeBON auadparMbl
I3 (0,8x4,0). dudpaxiimonHas pemnieTka U 3epKajio S CO37al0T B IJIOCKOCTH JHa-
dbparmsl /[3 pacTIHYTYIO KapTHHY criekTpa. [loBopaunBas nudpakiimoHHY0 PEIIeTKY
BOKPYT' OCH, MapajuieJIbHON IITPUXaM PEIICTKH, BBIICISAIOT MIEIbio auadparmsl /s
n3IIydeHne 1000 AmuHbI BOHBI OT 315 10 990 M. OOBvekTHB 7, 8 cO37MaeT B KIO-
BETHOM OTJIENCHUHM 9 c1ab0 CXOAAIIMICS My40K CBeTa U (POPMHUPYET YBEIUUECHHOES
nzoopaxkenue menu /3 nepen nuuzon 10. JIunza 10 cBoguT myd4ok cBeTa Ha MPHUEM-
Huke 11 B BUJIe paBHOMEPHO OCBEIIEHHOTO CBETOBOTO Kpyxkka. [[1s ymeHbIIeHUs
BIIUSIHUS PACCESTHHOTO CBETA B YJIbTpadHOJIETOBOM 00JIacTH CrieKTpa 3a Juadparmoit
/[, ycTaHOBIIEH CBETOPUIBTP 3, KOTOPHII pabOTaeT B cXeMe MPU U3MEPEHUSX B CTICK-
TpanbHOU obsactu 315-400 HM, a 3aTeM aBTOMATHYE€CKU BBIBOJIUTCS.
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Puc. 1. [lpuatiunuansHas ontudeckas cxema koimopumerpa KOK-3: 1 — snexTpo- mamma;
2 — TMH3a-KOHAEeHCOop; 3 — cBeTodmIbTp U Auadparma Ji; 4 — nudpakiuuonHas pemeTka; S — Bo-
THyTO€ 3epKaiio; /[, — nuadparma; 6 — rockoe 3epkaio; 7, 8 — MMH3BI 00BEKTHBA; 9 — MpsAMO-
yrojbHast KioBeTa ¢ pactBopamu; 10 — nimn3a; 11 — npueMHUK CBETOBOTO My4Ka
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B kroBeTHOE oTAeneHne (Mexay o0bekTuBOM 7/, 8 u mua301 10) ycranaBnvBa-
IOTCSI IPSIMOYTOJIBHBIE KIOBETHI 9.

DnekTpuueckas cxema (GoToMeTpa, MpeacTaBlIeHHas Ha PHUC. 2, COCTOUT M3
peoOpa3oBaTessi CBETOBOIO M3IYUYCHHS B dJIeKTpuueckuii curran (dporoauoaa VD ),
YCUITUTEIIS TTIOCTOSTHHOTO TOKa A1, MHKPOIPOIIECCOPHOM CUCTEMBI A2, Tipeodpa3oBa-
TeJsI yIJia MOBOpOTa MU(PaKIIMOHHON pEIIeTKH B HampspkeHue A3 BMecTe ¢ JaTdu-
KOM yTJjla TIOBOPOTa, CTaOMIM3aTopa HANpsDKEHUST OCBETHTENST 44 M OJ0Ka MUTAHHS
dbotometpa A45.

v A1 A3 Damuux
o ? 2gggpoma «
)
\
Sem.0” A4 EL
- —X

Puc. 2. Dnexrpuueckas cxema kojgopumerpa KOK-3: VD — poroauon;
Al — ycunmuTenb MOCTOSTHHOTO TOKa; 42 — MUKpoIipolieccopHas cucrema; A3 — mpeoOpazoBareib
yIJ1a HOBO- poTa IU(PAKIIMOHHON PEIIeTKU B HANPSDKEHHUE € IaTYUKOM YIJia IOBOPOTa;
A4 — ctabunuza- TOp HaNpsKEHUs] OCBETUTENS; A5 — OJIOK MUTaHUSI KOJIOPUMETpa

Konempyxkyus u paboma cocmagnuix uacmetl Konopumempa

Komopumetp (puc. 3) BbINOJIHEH B BUjJie OfHOro Ojoka. Ha metainueckom
OCHOBaHUM 3 3aKpEIUICHBI Y3JIbl KOJOPUMETPA, KOTOPHIE 3aKPBIBAIOTCS KOXKYXOM 1.
KroBeTHOE oTNIENIeHuE 3aKphIBAETCS ChEMHOMN KPBIIIKOM S.

Puc. 3. O6muit Bux poromerpa KOK-3: 1 — koxkyx; 2 — pydka ynpaBiieHUs
TU(PPaKIIMOHHON PEmeTKO; 3 — OCHOBaHHE puOopa; 4 — TymOIep BBOJa B CBETOBOH JTyd KIOBETa
C 9TAJIOHHBIM WJIM UCCIIEAYEMbIM PACTBOPOM; S — KPBIIIKA KIOBETHOT'O OT/EIICHHUS;

6 — kaBuarypa u MUGpPoBoe Ta0I0 MUKPOIIPOIIECCOPHON CUCTEMBI
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B xonopumetp Bxomar ¢poromerpudeckuii 00k 1, 2, 5 (puc. 4), 6710k nmUTaHUS
3, MUKpOTIpoliecCOpHasl cuctemMa 4.

Ha GokxoBoi#i cTeHKe KojopumeTpa (puc. 5) pacmoyiokKeHbl OCh pe3ucropa 1
(YCT. 0) u tym6nep 2 (CETD).

Ha 3agHelt creHke OCHOBaHUA KOJopuMeTpa (CM. puc. 5) pacnoyioxkeHa po3eT-
Ka 5 U1 NMOAKIIOYEHUS K HeMY TepMolieuaTaroiero yctpoicrsa tuna Y TII-2.

brok ¢horomerpuueckuii. B hoTomerpudeckuii 610K BXOAAT: OCBETUTEb, MO-
HOXPOMATOp, KIOBETHOE OT/IEJICHHE, KIOBETOIEPXKATEIb, (POTO- METPUUECKOE YCTPOU-
ctBo. KoHcTpykumst Mmexanusma ocBeTutens (CM. puc. 7) oOecrieunBaeT mepemeriie-
HUE JIAMIIbl B TPEX B3aUMHO NEPIEHIUKYIJISIPHBIX HAIIPABIICHUSX.

Momnoxpomarop 1 (cMm. puc. 4) CIyXUT A5 TOJIYYECHHS U3IYyYEHUS 33JaHHOTO
CHEKTPAJILHOTO COCTaBa U COCTOUT M3 KOPITyca, y3Jia BXOAHOU IIeiH, ChepriecKoro
3epkana, TuPaKIMOHHON PEIeTKH, y371a BBIXOHOM LIEM U CHHYCHOTO MEXaHU3MA.

Puc. 4. Bun xonopumerpa KOK-3: 1 — MmoHOXpOMaTop; 2 — KIOBETHOE OT/ICICHHE; 3 — OJIOK ITUTa-
HUS; 4 — KiaBUaTypa U TabJ10 MUKPONPOLIECCOPHOI CUCTEMBI; S5 — (POTOMETPHUECKOE YCTPOICTBO

Puc. 5. Bun ¢poroxonopumerpa KOK-3 c3aau: 1 — pesucrop; 2 — TymOiep ceTeBOro HanpsKeHus;
3 — po3eTka IS OJKITFOUeHHsI 0JIOKa IPOTOYHON KIOBETHI; 4 — mpenoxpanutens (1A);
5 — po3eTKa I MOJKIIOYEHHS [IeYaTaloIIero YCTPOMcTBa; 6 — 3JEKTPOLIHYP C BHIIKOU
JUIsL BKJIFOUEHUS B CETh; / — 3a)HM 3aIUTHOTO 3a3€MJICHHS
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Pyuka 2 (cM. puc. 3) cayKuT isi TOBOPOTa AU(PPAKIIMOHHON PEHIESTKA Yepe3
CUHYCHBIA MEXaHU3M U YCTAaHOBKH TpeOYEeMOH JJIMHBI BOJIHBI B HAHOMETPAX.

KroBeTHOE oTaeneHue 2 (cM. puc. 4) MpeacTaBisieT cOO0M OTCEK, KOTOPBIA C
MOMOIIBIO OOJITOB KPEemUTCsl K KOpIyCcy MOHoOXpomaropa. B mpaBoil wactu 3Toro
KOpITyca pacroJioKeH KapMaH S C KPBIIIKON, B KOTOPOM pa3MelleHo GhoToMeTpuye-
CKoe ycTpoiicTBo. B goToMerpuueckoe ycTpocTBO BXOAUT (HDOTOAUO U YCUITUTEINb
MOCTOSIHHOTO TOKa. Y cuiutenb noctosHHoro toka (YIIT) ycranaBnuBaercs B KoJio-
PUMETp Yepe3 pa3beM.

Jnsa xoHTposa BbeIxoAHOro HampspkeHus YIIT Ha meyaTHOW 1iate, Haxons-
mieiicss y O0OKOBOM CTEHKHU KOJOpUMETpa UMeeTcsl 2 THe3Za, 3aKPBIThIX KoKyxoMm 1
(cm. puc. 3). Ha aToit ke mutate pacnosioxxeH pesuctop 1 (em. puc. 5).

B kroBeTonep:kaTesib YCTaHABIMBAIOT KIOBETHI C pacTBOpUTEIEM (KOHTPOIb-
HBIM DPACTBOPOM U HCCIEAYyEMbIM PACTBOPOM) M TMOMEMIAIOT MX B KIOBETHOE OT-
nenenue 2 (cMm. puc. 4).

KroBeToaeprkaTeiab yCTaHABIWBAIOT B KIOBETHOE OTACIICHHE HAa CTOJHK Tak,
YTOOBI JIB€ MAJICHbKUE MPYKUHBI HAXOIUIIUCH C TIEPETHENH CTOPOHBI.

BBoa B CBETOBOM IMy4OK OJHOM MJIM JPYTOM KIOBETHI OCYILIECTBIISIETCS IIOBOPO-
TOM PYKOSITKH 4 (cM. puc. 3) 10 yrmopa BII€BO WM BIIPABO.

[Tpu ycTaHOBKE PYKOSTKH J0 YIIOpa BJIEBO B CBETOBOM ITyYOK BBOJIUTCS KIOBE-
Ta C UCXOJHBIM PACTBOPOM, IIPU YCTAHOBKE PYKOSITKU JIO YIOpa BIPABO B CBETOBOMA
My4O0K BBOJUTCS KIOBETA C UCCIEAYEMBIM PACTBOPOM.

[Ipu OTKPBITOM KPBIIIKE KIOBETHOTO OTEJEHUS IITOPKA MEPEKPHIBAET CBETO-
BOU ITYYOK.

bnok nutanus. B 6moke nutanus 3 (cM. puc. 4) pacroyioxKeHbI TIeYaTHbIE T1J1a-
ThI CTA0MJIN3aTOPOB HANPSHKEHUH, CUIIOBOM TpaHchopmaTop.

Ha OokoBO#l cTeHke 0JI0Ka MUTaHUS UMEETCS BBIKIIOYATENIb CETEBOTO HaIps-
x)eHust (TymO7ep) 2 (cM. puc. 5).

Ha 3anneii ctenke Oyoka nutanus (CM. puUcC. 5) UMEETCS DJIEKTPOIIHYP C BUJI-
KO 6 JUIsl BKIIFOUEHUSI B CETh, pefoxpanuTenb 4 (1A), pozeTka 3 il OIKITIOUCHHUS
0JIOKa MMPOTOYHOM KIOBETHI, a TAK)KE 3aKUM 3aIUTHOTrO 3a3emiieHus 8. Ha Buike 6
MMeeTCs 3a3eMIISTIONINI KOHTaKT. Buika 6 JoiKHA MOACOSAUHATLCA K PO3ETKE, CO-
€MHEHHOM C 3a3eMJISIFOLIEH [IUHOM.

Muxkpomnporieccoprasi cucteMa. MukporpoiieccopHasi cucrema 4 (cm. puc. 4)
COCTOUT W3 JBYX IEUATHBIX IUIAT, COCIUHECHHBIX MEXIy cobor pasbemoM. K ¢oTo-
METpy cucTeMa MOACOSANHSIETCS Yepe3 pazbeM. KnaBuatypa u nudpossie Tabio cu-
CTEMBI BBIXOJIAT HA TIEPEAHIO0 MaHeNb GoToOMEeTpa.

IpuHAaN/IeKHOCTH U CMEHHbIE YaCTH

Kroetsl. K doTomerpy npuiaraetcsi Ha00p MPSIMOYTOIBHBIX KIOBET

Ne 4. PaGouast nmuHa u 06bem ktoBeT 1 (puc. 6) nmpuBeneHsl B TaoI. 1.

Tabmuma 1
Pabouast niimHa 1 00beM KroBeT n3 Habopa Ned
Pa0Oouas mmMHa KIOBETHI, MM 30 20 10
O0BeM, M1 14 9 5
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B Habop BXOIAT MO TpH KIOBETHI KAXKI0TO pasMepa. KioBeTsl 1 ycTaHaBIMBarOT
B KIOBETOJIEPKATEIh 2.

Puc. 6. Habop npsimoyrosbHbIX KioBeT Ne 4 (a) 1 KOHTPOJIBHBIX CBETOMUIBTPOB (6) K KOJIOPUMETPY
K®K-3: 1 — xroBeThI, 2 — KOHTEHHED IS KIOBET; 3 — KPBIIIKa KOHTEHHEpa; 4 — KIOBETOIepKATeb;
5 — cBeropunbTp «K-3»; 6 — cBeToduabTpel «K-1» 1 «K-2»

Pabouas niuHa 1 06beM KroBeT U3 HabopoB Ne 1, 2 u 3 mpuBeneHbI B Ta0.2.

Tabnuma 2
Pabouas nnuHa 1 00beM KroBeT U3 HabopoB Ne 1, 2 u 3
Ha6op Nel |[PaGouast jyiHa KIOBETHI, MM 20 10 o) 3 1
O0BeEM, MIT 9 5 2,3 1,2 0,4
HaGop [PaGouast ;jyinHa KIOBETHI, MM 50 30 20 10 5
No2 OO0BeM, MII 20 14 9 5 2,3
HaGop [PaGouast ;jyinHa KIOBETHI, MM 100 50 — — —
Ne3 OO0BeM, MII 45 20 - - —

Tlpumeuanue. Habopsl ktoBeT Nel, 2 1 3 moCTaBsIOTCS MO TPEOOBAHUIO 3aKa3UMKa.

CeetopmiibTpel KOHTpOJBHBIE. KoHTpoibHBIE CBETOGMIBTPHI «K-1», «K-2»
(mo3. 6) (cm. puc. 6) ¢ koaddunrenTamMu nporyckanus, omm3kumu K 15-75 % u «K-
3» (1mo3. 5), NPUMEHSIOTCS TIPU MEPUOUUECKON MPOBEPKE TEXHUYECKOTO COCTOSIHUSA
(dboToMeTpa B Ipoliecce IKCILTyaTaIuu.

Koaddunments nponyckanusi cBeTopuiabTpoB «K-1», «K-2» u qiuHa BOJIHBI B
MakcuMyMe mporyckanus cBetopmibTpa «K-3» uzmepensl Ha GoTOMETpe U YKa3aHbl
B nacnopte poromerpa.

Obwue ykasauus no SKCnLyamayuu

Ecnau ¢poTomeTp BHECEH B MTOMEIIIEHHE C MOPO3a, TO PACIIaKOBKA U PACKOHCEP-
BaIlUsl €ro JOJDKHBI MPOU3BOJAUTLCS Mociie 24 yacoB npeObIBaHKs B momenieHun. do-
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TOMETp CJIEIYET U3BJIECKATh U3 SIIMKA OCTOPOKHO U HU B KOEM CiIydyae He Oparth 3a
PYKOSITKU yrpaBiieHus: (OTOMETpa.

[Tocne pacmakoBKuU CleIyeT MPOBEPUTH KOMIUIEKTHOCTh (POTOMETpPA Ha COOT-
BETCTBHE IMACIOPTY, a 3aT€M O03HAKOMUTHCS C €ro paboTol, KOHCTPYKIIUEH U Ha3Ha-
YEHUEM BCEX OPTraHOB YIIPaBJICHUS.

BOnu3u poromeTpa HEe AOMKHBI HAXOAUTHCS MOUTHBIE UCTOYHHUKHU JJIEKTpUYE-
CKHMX, MarHUTHBIX MOJIEH, MOIIIHBIE HICTOYHHUKHU CBETA U HATPEBATENbHBIE YCTPOKCTBA.
He nomyckaercs nonananve npsiMbIX COJIHEUHBIX Jydel Ha poTomeTp.

TemnepaTypa OKpyKarollero Bo3ayxa JI0KHA ObITh 0 BO3MOKHOCTH OJIM3KOMN
k 20 °C, nomycTUMBIN AWANa30H TEMIIEPATyp OKPY>KAIOIIETO BO3ayXa MU padoTe ¢
dbotomerpom ot 10 10 35 °C, nmpu BraxkaHoctu Bozayxa 50-80 %.

VYcTaHOBKY JIMH BOJIH HEOOXOJIMMO BBIMOIHSATH MOABOJAKOM CO CTOPOHBI KO-
POTKHX BOJIH K Oosiee JUIMHHBIM. Eciu mpu ycTaHOBKE 3HaY€HHUE IJIMHBI BOJIHBI Te-
peuuio TpedyeMoe — BHOBb BepHYThesl HAa 20—-30 HM K 0ojiee KOPOTKUM BOJIHAM U I0-
BTOPHO MOJBECTU K TPeOyEeMOMY 3HAYEHHUIO UIMHBI BOJHBL. UyBCTBUTENBHOCTH (O-
TOMETpA B yJbTpauoaeTOBOM 00JACTH CIIEKTpa HAUMEHbLIAs, MO3TOMY ISl TOJY-
YeHUs! HAJEKHBIX PE3yJIbTaTOB H3MEpeHHs B oOnactu cnekrpa 315-350 HM peko-
MEHJIyeTCsl ONITUYECKYIO IJIOTHOCTh pacTBOpa Wil oOpasia BeIOupaTs He Oosee 1.

Pabourie mOBEPXHOCTH KIOBET JOJIKHBI MEPE] KaXKIbIM U3MEPEHUEM TILATEIb-
HO IPOTUPATHCSA CIUPTOIPUPHON cMmechlo. [Ipu yCcTaHOBKE KIOBET B KIOBETOJIEpKa-
TEIM HEeJNb3s KacaThCs NaJbllaMUd pabOuYMX YYaCTKOB MOBEPXHOCTEN (HMXKE YPOBHS
KHUJIKOCTU B KioBeTe). Hanmuuue 3arpsi3HeHUI Uiiu Kamesb pacTBopa Ha pabouyux Io-
BEPXHOCTSIX KIOBETHI IPUBOJUT K ITOJYYEHUIO HEBEPHBIX PE3YIbTATOB U3MEPEHUM.

XKuakoctb HamuBaeTCsl B KIOBEThl O METKM Ha OOKOBOWM CTEHKE KIOBETHI.
XKuakocts B orpaHMueHHOM O00BEME KIOBETHI B HEKOTOPBIX Cllydasx oOpasyer me-
Huck. [lo xanumnspam, B 0COOEHHOCTH IO YIJIaM KIOBETHI, KUIAKOCTh MOAHUMAETCS
Ha BBICOTY 10 6 MM.

Ecnu ypoBeHb MUAKOCTU MPEBBILIAET METKY Ha OOKOBOM CTEHKE KIOBETHI, TO
Ha0JII0/1aeTCs 3aTeKaHue KHUJIKOCTH 110 yriam, YTO CO3JaeT BIeUaTICHUE MPOTEKaHUs
KIOBETBI.

He HaKIOHATH KIOBETY C JKHUJKOCTBIO IIPH YCTAHOBKE B KIOBETOJEPKATENb. 3a-
KPBITh KIOBEThI KPBIIIKAMHU.

[Tpu 3arpsizHenun 3ammutHoro crexiia MIIC, nnst cHATUS pe3yabTaTOB U3MEpE-
HUM, HEOOXOIMMO MPOTEPETH 3AIIUTHOE CTEKJIO CYyXOM BETOIIBIO MPU OTKIHOYEHHOM
¢doTomerpe. He nomyckaercs npou3BOIUTh NPOTUPKY BETOIIBIO, CMOYEHHOM pacTBO-
PUTEISIMHU.

KparkoBpeMeHHOE MNponagaHue WHAUKALMM IOCJI€ NPOTUPKU 3aLIUTHOrO
creksa MIIC He aBnsieTcst AeeKTOM.

Bo Bpemsi HenmpaBUILHOTO TPAHCHOPTUPOBAHMS BO3MOKHBI CIyyan COMBaHUS
namnbl KI'M 12-10. [Ipu 5TOM B KIOBETHOM OTJEJIEHUH B IUNIOCKOCTH IITOPKU MOKET
HapyLIUThCS U300pakeHue Imenu. (s BOCCTaHOBJICHHS M300pa)KeHHs IIEIH CUM-
METPUYHO OTHOCHUTENIbHO JIuadparMbl HEOOXOJHWMO BOCIIOJIB30BAThCS FOCTHPOBOY-
HbIMU BUHTaMu 1, 2, 3 (cM. puc. 7).
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Puc. 5.7. Y3en ocBeTuTens ¢ MEXaHU3MOM IIOJABUKKH JIaMIIbI:
1 — HeBBIMaatoNIMe BUHTHI; 2 — KOXKYX; 3, 4, 5 — BUHTBI, pEryIMpyIONIHe N300pakeHNe HUTH
JIAMITbI Ha BXOJHOM 1IeNH; 6 — KpeTe)KHbIe BUHTHI

Iloocomoska k pabome

[Toncoenunuth potomerp k cetu 220 B, 50/60 I'm u BkItouuTh TYMOJIEP
«CETb».

Haxatp knaBumy «IIYCK», Ha uudpoBom Tabno MmosBIAIOTCS CUMBOJI «I,
COOTBETCTBYIOIIIEE €MY 3HAUYEHUE U 3HAUYEHUE JUTMHBI BOJIHBI.

[Tocne nIMTENBHOrO XpaHEHUS WM TPAHCIOPTUPOBAHUS (POTOMETpPa HEOOXO-
JMMO TPOBECTU MPOBEPKY TEXHUUECKOTO cocTosiHUS poToMetpa. [Ipu Tekymiei nos-
roToBke (hoTomMeTpa K paboTe MPOBEPKY MPOU3BOJUTHL HE TpeOyeTcs, JOCTATOYHO
BbIIEPKATh (POTOMETP BO BKIFOUEHHOM COCTOSIHMM 30 MUHYT NPU OTKPBITOM KpBIIIIKE
U TPOU3BECTH HM3MEPEHHUE U YYET HYJEBOTo OTcueTa (CMEUICHHE HYJIS YCHUIIUTENs).
N3mepeHne u yder HyJIEBOro OoTcyeTa N() Npou3BecTr HaxatueM KiaBuiuu «HYJIby.

[Ipu m3MepeHur HYJIEBOTO OTCUETa KPBIIMIKA KIOBETHOTO OTNEJICHUS JOJDKHA OBITh
oTkphITa. Ha nudpoBom Tabiio crpaBa OT MHUTArOIICH 3aMsSTON BHICBEUMBACTCS 3HA-
yeHue NQ, ciea — cuMBod «O». 3Hauenue 0,200.ng nowkHO ObITH HE MeHee 0,005 u
He Ooiee

Ecnmu otcuer NQ He ykiaapiBaeTcs B yKa3aHHBIC MPEEIbl, CAEAYET TOOUTHCS

HY>KHOTO 3HayeHHs ¢ nomolbio pesucropa YCT. 0. YcTaHOBKY HyJs IPOU3BOIAUTH
npu Haxxatuu kinapuim «HYJIby.

Ilopsoox pabomwi

W3mepenne koddduimenTa mponyCcKaHus WK ONTHYECKON TIOTHOCTH.

Y CTaHOBHUTH B KIOBETHOC OT/CIICHHUE KIOBETHI C KOHTPOJIBHBIM PAacTBOPOM, IO
OTHOIIICHHIO K KOTOPOMY IPOH3BOAMTCS H3MEPEHHE, M HCCICAYEMBbIM PAaCTBOPOM.
KroBeTy ¢ KOHTPOJIbHBIM PacTBOPOM YCTaHOBUTH B JIajbHEE THE3/I0 KIOBETOACpIKATE-
JIs1, @ KIOBETY C MCCIIEyeMbIM PacTBOPOM — B OJIMDKHEE THE3/I0 KIOBETOAep KaTelIs.

32



B cBeTOBOM ITy4OK yCTAaHOBUTH KIOBETY C KOHTPOJIBHBIM PACTBOPOM PYKOSATKON
4 (cM. puc. 3) — BieBo 110 ynopa. Eciau usmepeHne npoBOAMTCS OTHOCUTENIBHO BO3-
ayxa, Harpumep, Juist oOpasia U3 CTeKJIa WIK JIpyroro Npo3payHoro Marepuania, To B
ATOM CiIy4ae JalbHEE IHE30 KIOBETOJAEPKATENS JOKHO OBITh CBOOOIHBIM.

YcraHoBUTH pyukolt 2 (cM. puc. 3) JUIMHY BOJIHBI, HA KOTOPOW MPOBOJSATCS U3-

MepeHus pacTBopa. [[mrHa BOJIHBI BRICBETUTCS Ha BepXHEM IdpoBomM Tabdsio 1.

Ilpumeuanue. Ilpu pabore Ha amuHe BosHb 400 HM BO3MOXHA HecTaOmiIbHas padora GoTo-
MeTpa. Bo nzbexanue 3Toro ycranapnuBaite anuHy BoaHbI (400 £ 2) HM, r/1e cTaOMIBHOCTH pado-
ThI BaC YCTPOMT.

[Ipu 3aKkpbITOM KpPBIIIKE KIOBETHOTO OT/ACJICHUS HaxaTh kiaBuiny «I'». Ha
HIDKHEM ITU(PPOBOM TabJI0 cjeBa OT MHTAIOIIEH 3amsaTON BBICBETUTCS CUMBOJI «I».
Haxatp xknapumy «I1» unu «E». CaeBa oT MUTaroiien 3ansiTori BEICBETUTCSI COOTBET-
cTBEHHO cuMBOJ «II» mmm «E», a cmpaBa OT Muraruien 3amnsToil — COOTBETCTBEHHO
3HadeHusa «100,0 = 0,2» unu «0,000 = 0,002, o3HavaroKe, YT0 Ha4aabHbIM OTCUET
nponyckanus (100,0 %) unu ontudeckoi miotHoctu (0,000) ycranoBuics Ha poTto-
METpPE MPaBUIBHO.

Eciu orcuersr «100,0 = 0,2» unm «0,000 £ 0,002» ycTaHOBUINUCH ¢ OOJIBIIIMM
OTKJIOHEHHEM, HakaThb Ha KjaBuimm «I», «II» wnmm «E» moBTOopHO, coOmtomas He-
oompInyto nmaysy (3-5 c).

OTKpBITh KPBIIKY KIOBETHOTO OTHENECHHsS M Haxarh knasumry «HYJIby, 3a-

KPBITh KPBILIKY, Ha)KaTh knaBury «II» nimm «E».
Ipumeuanue. JIns MPOBEPKH NMPABWILHOCTH Y9YeTa «HYJISD» OTKPOWTE KPBIIMIKY KIOBETHOTO
OTIEIICHHMSI, TIPU 3TOM OTcYeT Ha Tabio gosmkeH o6t (0,00 £+ 0,02).

3atem pyKoATKy 4 (cM. puc. 3) yCTAaHOBHUTH BIIPABO A0 YIOPA, PU 3TOM B CBE-
TOBOW ITy4OK BBOJMTCSI KIOBETA C MCCIEAYEMBIM pacTBOPOM. OTCUET Ha CBETOBOM
TabJ0 crpaBa OT MUTAIOLIEH 3alATONM COOTBETCTBYET KO3(PMUIMEHTY MPOITYCKaHUS
VI ONTUYECKOW IUTIOTHOCTH UCCIIELYEMOTO PacTBOpa.

[ToBTOPUTH OlEepanuu TpU pa3a, BBIYUCIHUTH CpeIHEE apuPMETHUECKOe 3HaUe-
HUE U3MEPSIEMON BEJINYMHBI.

JI71st moCTpOeHUS CIIEKTPaIbHOM KpUBOH KOd(DPUITMEHTa TPOITYCKAHUSI MIIA OTI-
TUYECKOM IJIOTHOCTU 00pasia u3MepeHusd. [locTpouThs creKkTpaabHyl0 KpUBYIO CBE-
TOITPOIYCKAaHHS WJIM ONTHYECKOM IUIOTHOCTH MCCIEAYEMOTO PacTBOPA, OTKJIAIbIBAs
10 TOPU30HTAJIBHOM OCH JUIMHBI BOJH B HAHOMETPAX, a [0 BEPTUKAIBHOW — CBETO-
MPOITYCKAHUE WJIK ONTHUYECKYIO TIOTHOCTb.

H3mepenue konyenmpayuu eewyecmea 6 pacmeope.

Jl1s u3MepeHust KOHIIEHTPAlMU BEILECTBA B PACTBOPE HEOOXOAMMO MpeBapu-
TEJIBHO BBIIIOJHUTH P MOATOTOBUTENBHBIX ONEPALMil B CIEAYIOLIEH MOCIEN0Ba-
TEJIBbHOCTH:

—BBIOOP JJIMHBI BOJIHBI,

—BBIOOp KIOBETHI;

— TIOCTPOEHHE TPagyHpOBOYHOrO Tpaduka A JaHHOTO BEIIeCTBa U
onpeneneHue koddduimenta dhakropusanuu F;

—BBeJieHHe KodduimenTa F B maMsaTh BRIYUCIUTEIIBHOTO OJI0KA;

—HU3MEpPEHNE KOHLIEHTPALIMK BEILIECTBA.
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Buvibop onunvt onnwl. s [OCTHKEHUN HAMMEHBIIEH TOTPENTHOCTH B ONpeie-
JIEHUE KOHLEHTPAIUH CJIeIyET MPABUIBHO BHIOPATH ITTMHY BOJIHBI, HA KOTOPOi OyaeT
BBITIOJIHATHCS M3MepeHue. st 3Toro mo cnekTpalibHOW KPUBOUM pacTBOpa, BHIOpAThH
TaKOW y4acTOK, Ha KOTOPOM BBITIOJIHSIFOTCS CIIEYIOIIUE YCIOBHSI:

— ONTUYECKas MJIOTHOCTh UMEET MaKCUMAIbHYIO BEJTUUHUHY;

— XOJI KPUBOM MPUMEPHO MapajuieJieH TOPU30HTAIBLHOM OCH, T. €. ONTHYECKas
IUIOTHOCTH MaJio 3aBUCHUT OT JUITMHBI BOJHBI.

JliiHa BOJIHBI, COOTBETCTBYIOIIAsI 3TOMY y4YacCTKy, BBIOMpAeTcs i U3Mepe-
Hus. Ecnu st HEKOTOPBIX pacTBOPOB BTOPOE YCIOBUE HE BBIMOJIHACTCS, TO padouas
JUTMHA BOJIHBI BBIOMPAETCS IO TIEPBOMY YCIOBHIO.

Buibop krosemwi. Kak ykaszpiBajaoch Bbille, a0COIOTHAS MOTPEUTHOCTh U3Mepe-
Husl Ko3(pdunrenta nponyckanus He npesbimaet 0,5 %. OTHOcuTeNnbHAs MOTper-
HOCTh M3MEPEHHUs ONTHYECKON IMJIOTHOCTU pacTBopa OyAeT pasTuvyHON U JOCTUTAET
MUHUMYMa IpU 3Ha4eHUU onrtudeckor miotHoct 0,4. [Toaromy npu padore Ha ¢o-
TOMETpPE PEKOMEHIyeTCs IIyTEM COOTBETCTBYIOIIETO BbIOOpA JIIMHBI KIOBET paboTaTh
BOJIM3M yKa3aHHOTO 3HaYEHUs ONTUYECKOM IUIOTHOCTH, HanpumMep B npezaenax ot 0,3
o 0,6.

Ilocmpoenue epadyuposounoco epaguka u onpeodeieHue Kodhpuyuenma
Gdaxmopuzayuu.

[Toctpoenue rpaaynpoBOoYHOro rpaduka NPOBOJUTH CIEIYIOIIMM OOpPa3oM.
[TpuroToBUTH ST PacTBOPOB JAHHOTO BEIIECTBA C M3BECTHBIMU KOHIICHTPAIUSIMHU,
OXBAaTHIBAIOIIMMH 00JIACTh BO3MOKHBIX U3MEHEHUI KOHIICHTPAIIH STOTO BEIIECTBA B
HCCIIETyeMOM PacTBODE.

W3MepuTh ONTUYECKUE TUIOTHOCTH BCEX PACTBOPOB M MOCTPOUTH TPaLyHpO-
BOYHBIN rpaduK, OTKIAABIBAs TI0 TOPU3OHTAIBHON OCH M3BECTHBIC KOHIIEHTPAIUH, a
M0 BEPTUKAIBHOW — COOTBETCTBYIOIINE UM 3HAUYEHUS ONITUYECKON MIIOTHOCTH.

Crnenyet yOenuThCsl B TOM, YTO 3aBUCHMOCTbh ONTHYECKOM MJIOTHOCTH PacTBO-
pa OT KOHIIEHTPAIIMK KPACUTENsI — TUHEHHAs, T. €. BhIpaXaeTcsl Ha rpaduke mpsiMoit
JIMHUEN.

Paccuutats mo rpaduxy xoddduiment axropuszanuu F , ayg sToro mno rpa-
(GuKy KOHIIEHTpalMil CHUMAIOT 3Ha4eHHe C Ui cpelHed JyacTu rpaduka u COOTBET-
CTBYIOILLYIO 3TOM KOHIIEHTpAIMM ONTUYECKYI0 IUIOTHOCTh Eciu mpu moctpoeHuu
rpagyupoBOYHOrO rpaduka OyJeT yCTaHOBJIEHO, UYTO 3aBHCHUMOCTh MEXIY ONTHYe-
CKOM TJIOTHOCTBIO M KOHIIEHTpalUeW He JMHelHas, KodppuiuenT dakropuzauun F
ompenensaTs He Tpebyercs. OnpeneneHrne KOHIEHTPAIMU B 3TOM CIy4yae MPOBOJIUTH
M0 TPayupoOBOYHOMY IpaduKy.

Beeoenue kosghpuyuenma gpaxmopuzayuu F B mnaMsaTh BEIYUCIUTEIHHOTO 0J10-
Ka. BBecTH B maMATh BBIYMCIUTENBHOTO OJ0Kka ko3P duuuent F . [[ns aroro Haxarb
knaBumny «F», Ha mudpoBoM Tabiio cieBa OT MUTAIONICH 3aMATON BBICBETUTCSI CHM-
Bos «F». HabGpath ¢ momotisto kinaBuaTypsl 3Hauenus kodouruenta F . Ha nudpo-
BOM Ta0JIO crpaBa OT MHTAIOIICH 3aIsATON BBICBETUTCS HaOpaHHOE 3HAUCHHE KO (-

¢dunuenta. oToMeTp I U3MEPEHUS KOHIICHTPAIIUU TOTOTOBJICH.
Ilpumeuanue.  Ilpy  TOBTOPHOM  BBIBEIEHMHM  Kod(pduuueHta  (akTOpU3aLUU
Ha IU(POBOM TabJI0 BOZMOXKHO YMEHBIIIEHHE TIOCIeIHEH 3HavaIeil nudpsl Ha eAUHUILY.
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H3mepenue konyenmpayuu eewyecmea 8 pacmeope.

[Ipu 5TOM HCCleyeMblid pacTBOP HAJIMTh B KIOBETHI TOM kK€ pabodelt JIUMHBI, C
KOTOPOW MPOU3BOAWIACH T'PAIyUPOBKA, U YCTAHOBUTH JJIMHY BOJHBI. HaxkaTp kia-
Buiny «C». Ha Tabio cieBa oT Muraroiei 3amstoi nosiButca cuMmBodl «Cy». Otcuer
Ha 1udpoBOM TabJIO crpaBa OT MUTAIOIIEH 3aMsTOW COOTBETCTBYET 3HAUCHUIO KOH-
LEHTPALUN UCCIIETYEMOIO pacTBOpa.

Onpedenenue ckopocmu uUsMeHeHUs ONMUYecKou niomHocmu pacmeopa. Jis
onpeeeHUs] COCTOSHUS PEeaKIuu, TPOTEKAIoIel B pacTBOpe, ObIBaeT HEOOXOAMMO
ONPEAETATh CKOPOCTh U3MEHEHHSI ONTUYECKON IUIOTHOCTH A 3a KaKOW-TO 3aJaHHBIN
IPOMEKYTOK BpeMeHH t (BpeMsi BBOAUTCS B MUHYTAX U MOXKET IPUHUMATh 3HAUCHUS
IEeIbIX yucesn ot 1 10 9).

Yepes Bpems t Ha 1TdpoBOM TaOJIO0 CIIpaBa OT MUTAOIICH 3aIATON BRICBETUTCS
3HAYEHUE CKOPOCTU U3MEHEHHUSI ONITHYECKOM INTIOTHOCTH.

Ecau Tpebyercst ompeneiuth CKOPOCTh M3MEHEHMS] ONTHYECKOW IIOTHOCTH
TOTO K€ PacTBOpa B CIEAYIOLIUNA NMPOMEXYTOK BpeMeHH i, HakaTh BHOBb KJIABUIILY
«Av».

Paboma ¢ mepmonewamarowum ycmpoiicmeom muna YTII-2.

BxitrouuTh TepMoneyaTaroniee yCTpoucTBO B CETh.

[MoaxIr04nTh TEpMOIIEUaTaIoIIee YCTPOHCTBO K pasbeMy 5 (cM. puc. 5).

Haxartp knaBumy «BKJL» Tepmoneuararomiero ycrpoiictsa. Ha nepegneit na-
HEJIM YCTPOUCTBA JIOJDKEH 3arOpeThCsl CBETOAUO.

[ToaroroButh hoTOMETp K padore.

[Tocne mpoBeneHMs] COOTBETCTBYIONIUX U3MEPEHUI, HEOOXOIUMO HAaXKaTh Kila-
Buity «[IEUATDb» u HaGm01aTh BBIBOJ PE3YJILTATOB M 3HAYCHMS JJIMHBI BOJIHBI Ha
OyMaKHOU JICHTE.

BHUMAHMUE! Haxarne xnaBuimn «I[IEYATDB» npous3BoAuTH TOJNBKO MpHU
MOJKJIIOUEHHOM TEPMOIIEYaTaroIIEeM yCTpoucTBe. Eciin naHHOEe yciioBUE HApYILICHO,
TO HeoOxoauMo HaxaTh kiaBuiny «I[IYCK» u noarotoButs otomerp k padote co-
IJIACHO ONHCAHUIO.

IIposepka mexnuuecko2o cocmosiHus

[lepuonuueckasi mpoBepKa TEXHUIECKOTO COCTOSHUS (POTOMETpa MPOBOIUTCS C
IIEJIBI0 OTpeeNIeHUus paboToCcnocoOHOCTH (PoToMETpa B Mepuo dKCIuryatanuu. Pe-
KOMEHAYyeMasi IEPUOIUYHOCTh MTPOBEPOK MPHU aKTUBHOW HKCILTyaTallMM — OJIMH Pa3 B
MecCsIL.

[IpoBepsieMbIMH TapamMeTpaMu SBJISIIOTCSL:

—CMEILICHUE HYJIS YCUIUTENS,

—TMOKa3aHus JJIMH BOJIH Ha Iu(poBOM TabJ1o;

—ToKa3aHnus kodpduimenTa nponyckanus Ha nudpoBom TadIIo.

[IpoBepka Hynst ycunutens. OrcyeT mo uudppoBomMy TabJIO NOTKEH OBITh HE
menee 0,005 u e 6omee 0,200.

®orometp BkIOUUTh B ceThb 220 B, 50/60 I'u. OTKpBITH KPBIIIKY KIOBETHOTO
otneneHusi, BKIOUUTh TymoOiep «CETb». @oToMmeTp BbIAEpKaTh BO BKIIOYEHHOM
cocrosauu 30 muHyT. [IpoBepKy HyNs yCHIMTENS MPOU3BECTA HAXKATHUEM KJIABUIIU
«HYJIb». Ha nudgpoBom Tabyio crpaBa OT MUTAOIICH 3aMATON BHICBETUTCS 3HAUCHUE
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HYJIEBOTO OTCYETA, a CJIeBa — CUMBOJI «O».

Ecnu 3HaueHue HyseBoro orcuera He ykiaaeiBaercs B npenaeinnl 0,005 — 0,200,
yCTaHOBUTH ¢ momomibio pe3ucrtopa «YCT. O» orcueT B yKa3aHHBIX Mpeleliax.
YcraHoBKY OTCYETa NMPOU3BOINUTH IIPU HakaTuu Kinasuiu «HYJIby.

[IpoBepka moka3zaHuil JJIMH BOJIH Ha IUGPOBOM Tabs10. 3HAYEHUS IJTUHBI BOJI-
HBI Ha IUPPOBOM TAOJIO TOHKHO COOTBETCTBOBATH JIJTUHE BOJHBI

KOHTpOJIbHOTO cBeToumibTpa «K-3», 3anmucanHoro B macrnopre B TOYKE Mak-
CUMAaJILHOTO MPOMYCKaHUA C MOTPEITHOCTHIO He OoJiee 3 HM.

[IpoBepUTh HYJIEBOM OTCYET .

Bpamast pydky MJIMH BOJH, YCTAHOBUTH 3HAYEHUE JIJIMH BOJIHBI MO IIKaJe HA
15-20 HM MeHbIIE «MacHOPTHOTO 3HaueHUs» Ha cBeToPpuiabTp «K-3». 3aKpbITh
KPBILIKY, HAXKAaTh KJIABUIIY «I .

Bpamenrem pydyku JUIMH BOJIH IO YaCOBOW CTPEJIKE HAWTHM HAYAJIO MAKCH-
MaJIBHOTO OTcueTa 1o mkane «[». CHATh OTCUeT MmO MKane JJIUH BOJIH, COOTBET-
CTBYIOIINI MaKCHUMaJIbHOMY 3HAUYECHHIO OTcUeTa 1o mKaie «I.

[IpoBecT Tpu M3MEpPEHUS W BBIYUCIUTH CPEIHEE 3HAYCHUE JIMHBI BOJIHBI.
BrruncieHHoe 3HaYeHUE JTOJIKHO COOTBETCTBOBATH 3HAYEHUIO JJIMHBI BOJIHBI CBETO-
¢unsTpa «K-3», ykazaHHOMy B Macrnopte Ha JaHHbld (Gotomerp. [lorpemrHocts He
NOJKHA MPEBBIIIATH 3 HM.

[TpoBepka nokazanuit koddduimeHTa mpornyckanus Ha nudpoBom tadno. 3Ha-
yeHue koddduireHTa nponyckanus Ha MUGPOBOM TalJI0 JOJKHO COOTBETCTBOBATH
Kod(uIeHTamM npoIrycKaHusi KOHTPOJIbHBIX HEUTPAIBbHBIX CBETOPMIBTPOB «K-1» 1
«K-2» ¢ morpemrHocThio He Oosee 0,5 % (abc).

[IpoBepky mnpoBoauTh Ha anuHe BodHBL (540 + 0,5) vm. Ilpum 3akpsiToit
KPBIIIKE KIOBETHOTO OTAEJIEHUS HAXMUMAIOT IMOCJIEAOBATEIbHO KiIaBUIIU «I»,

«II», OTKpBIBAIOT KPBIIMIKY KIOBETHOTO OTHAEJIICHUSA, HAXKUMAKOT KIIABU-
my «HYJIb». 3akpbIBalOT KpBIIMIKY KIOBETHOIO OTACJICHHUS, HAXUMAIOT KIJIABHUIIY
«II», Ha Tabno momkeH BbICBETUTHCS oTcdeT 100 = 0,2. B KIOBETHOE OTIENCHHE
YCTaHABJIMBAIOT KOHTPOJBHBIN HEHTPaAJIbHBINA CBETODUIIBTP, 3aKpbIBAIOT KpbIlIKy. Ha
Ta0JI0 BBICBETUTCSI OTCYET, COOTBETCTBYIOIIUH KOY(PDUIIMEHTY MPOMYCKAaHHUs CBETO-
¢bunpTpa B mporeHTax. 3HaueHus: K03 HUIIMEHTOB MPoITycKaHus cBeTouiIbTpoB «K-
1», «K-2», mpuBeneHHbie B macropte poToMeTpa, CPaBHUTD C MOTYUYEHHBIMHU PE3yIib-
tTatamu rpoBepku. [lorpemnocts He gomkHa npesbimaTh 0,5 % (abc.).

Ipumeuanus:

1. Kontponbubie cBeToduibTpbl «K-1», «K-2» u «K-3» BXoaaT B KOMIUIEKT (hOTOMETpA.
3HaueHUs napamMeTpoB CBCTO(I)I/IJ'ILTpOB 3alMUCAaHBbI B MACTIOPTE (I)OTOMeTpa u HCﬁCTBHTeHBHBI TOJIBKO
st naHHoTo (poromerpa. He momyckaeTcst i1 MpOBEPKH MCIIOJIB30BATh KOHTPOJIBHBIE CBETODHUITb-
TPBI APYTUX (I)OTOMeTpOB.

2. Kontponbubie cBeTopuibTphl «K-1», «K-2» u «K-3» ycraHaBiIMBaroTCsl B KIOBETHOE OT-
,Z[CJ'ICHI/Iﬁ FpaBHpDBKOﬁ BBCPX CUMMCTPUYHO I1a3aM OIIpaBbl, KyJa BCTABJIACTCA CBCTO(I)I/IJ'H:Tp.

Texnuueckoe obcnyscuganue

Cwmena mammbl ocBetutens. [Ipy 3aMeHe TaMITbl OCBETUTENSI OTKITIOUUTE (POTO-
MeTp ot ceTu. CHATh kKoxkyX 1 (puc. 3). s 3T0T0 HE0OX0AUMO:

1) CHSTH KPBIIIKY KIOBETHOT'O OTICIICHHS, OCH KOTOPOH HEOOXOAUMO TOJBH-
HYTh K CEPEIMHE KPBITIKU TP MOMOIIN BBICTYNAIONIUX MPUQTOB,;
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2) OTBEpHYTH 4 BUHTA, Kpersiue KoXyX 2 (2 BUHTa Ha 3aJHEH CTEHKE U 2 BUH-
Ta, HAXOJSIIUECS MOl KPBIIIKON KIOBETHOTO OT/IETICHUS);

3) OTBEpHYTh HEBBINMAIarOIIKe BUHTHI 1 (pUC.7) U BBIHYTh OCBETUTEIb M3 KOP-
nyca MoHoxpoMaropa. CHATh KOkyx 2. OcinaObuB BUHTHI 6, BEIHYTH JIAMIy U3 KOH-
TaKTOJIepKATEIECH;

4)TIOCTaBUTh HCIIPABHYIO JIAMITy, MPEIBAPUTEIBHO YKOPOTHB MPOBOJIOYHBIC
BBIBOJIBI 10 8—10 MM, 3aTSHYTh BUHTHI KOHTaKToAepxkareis. [Ipotepers koady nam-
bl BATOW, CMOYCHHOW ATUJIOBBIM CIUPTOM. [locTaBUTH KOXKYX 2. YepKuBasi OCBe-
TUTENb B pyke, BKIIOUUTh TymOiep «CETby. C momomipio BUHTOB 3, 4, 5 MOXYYHUTH
pe3Koe U CUMMETPUYHOE M300pak€HHWE HUTHU JIaMIlbl HAa BXOJHOM IENH, KOTOpPOE
HaOIIOAAIOT Yepe3 KPYIJioe OTBEPCTHE Ha TyOyce, 3aKphITOE IIACTMACCOBOU MPOO-
koil. [locTaBUTh HA MECTO OCBETUTEIb, 3aTIHYTh BUHTHI 1. B KIOBETHOM OT/I€JICHUH B
MJIOCKOCTH IITOPKU W300pakKCHHE IMENH JOJDKHO pacrojaratbCs Ha TJla3 CHMMET-
PUYHO OTHOCUTENHHO nuadparMel. [locTaBUTh HA MECTO KPBIIIKY HA 3a/IHEH CTEHKE
KopITyca.

BHUMAHMUE! Ilocie ycTaHOBKH OCBETUTEST HEOOXOAUMO MPOBEPUTH OTCUET
no mkaie «I'». OH I0MKEeH HaXOoJaUThCs B mpeaenax 3HadueHuit ot 1,750 no 4,700 na
JuHe BOJTHBI 398 HM uin Ha mpomeskyTke JuiuH BoJIH oT 500 1o 800 um. Ecnu 310
HE BBINOJHACTCA, TO HEOOXOIUMO IEepPEMEIIEHUEM JIAMITbI JOOUTHCS YKa3aHHOTO
ycioBusi. Kpome 3Toro, Hy’KHO MpOBEPUTH OTCUET MO BCEMY CHEKTPAJIbHOMY JHara-
30HY (3154-990 uMm); 3HaUeHUE OTCUeTa AOKHO ObITh HE MeHee 0, 1.

BHOBB ycTaHOBJICHHAs JlaMIia MEpBbIe Yachl padOThl MOXKET U3MEHSTh 3HAUE-
HUE CBETOBOTO MoTOKa. [loaTOMy B 3TOT nepuoj BeicTaBKy orcuera 100 (mpomycka-
Hue) win 0 (TWIOTHOCTh) HEOOXOJMMO TEPUOJAMYECKH KOHTPOJIMPOBATHL dYepe3
1-2 MUHYTHI.

Cwmena npenoxpanurens. [Ipenoxpanurens 4 (cM. puc 5) pacnoiokeH Ha 3a]1-
Hel creHke doTomerpa. JlJiss CMEeHBI MpeOXpaHUTeNsT HaXKaTh Ha KOJMAYOK JIepKa-
TeJs NPeIOXPaHUTENS], TOBEPHYTH KOJIMAYOK IPOTUB YACOBOM CTPEIKU U BBIHYTH €T0
U NIPEJOXPAHUTEIIb U3 JIEPIKATEIIS.

Y CTaHOBUTH UCTIPABHBIN MPEIOXPAHUTEND U KOJIMAYOK B JIEPKATENb.

IIpasuna xpanenuss u mpancnopmupo8anus

@OoTOMETp AOJKEH XPAHUTHCA HA CTEJUIAKAaX B IOMEUIEHUU IIPU TEMIEpaType
ot 5 1o 40 °C. OTHOcHUTENbHAS BIAXKHOCTh B MOMEIIEHUHU CKJIaJa HE JOJKHA OBITH
6osiee 80 % mpu Temreparype 25 °C. B nomenieHun ckiiajia He JOMyCKAeTCs HaJu-
Yye arpeCCUBHBIX MTAPOB U T'a30B.

He nomyckaercst xpaHeHnue (oromMerpa BOJM3M HarpeBaTeNIbHBIX 3JIEMEHTOB
WJIM Y HAPYKHBIX XOJIOIHBIX CTEH.

TpancnoptupoBanue pOTOMETPOB OCYIIECTBIISIETCS B COOTBETCTBUU C MPABU-
JIaMH TIEPEBO30K, JCHCTBYIOIIMMHU Ha COOTBETCTBYIOIIUX BUJAX TPAHCIOPTA, B KPbI-
TBIX TPAHCIIOPTHBIX CPEICTBAX.

[Ipu TpaHCIOPTHPOBAHUU MOPCKUM TPAHCTIOPTOM (POTOMETPHI JOJIKHBI yIa-
KOBBIBAaTbCSI B CHEHUAIBHYI0 MOPCKYIO YINAKOBKY C MPUMEHEHUEM T'€PMETHUUYHBIX
MEIIKOB U3 MOJMBUHUIXJIOPUAHON MIICHKHU.

TpancniopTupoBaHue aBHAIIMEN JOJKHO MPOU3BOJUTHCS B OTAILIMBAEMBIX

repMETU3UPOBAHHBIX OTCEKAX.
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IIpakTnyeckas padora Ne 8

OueHka cuensieHusi OMTYyMa ¢ MOBEPXHOCTHIO 3epeH

KAMEHHBIX MAaTEPHAJI0B METOAOM KHIISTYCHUS

L]env onpeoenenus

OneHuTh KauecTBO CUEIICHUSI OMTyMa M U3y4uTh BiusHHE 100aBok [IAB Ha
MoKa3aresib CIEIICHUS! OUTyMa ¢ MOBEPXHOCTHIO 3€peH KaMEHHBIX MaTepHaloB OC-
HOBHOM Y KUCJION MPUPOIBI.

Obnacme npumenenust

MeTon ucnoab3yeTcs PU ONPEIETICHUN CBOMCTB OUTYMOB IIPH UX HUCIIBITAHUU
U Ha CTaIud MPOEKTUPOBAHUS COCTABOB ac(anbTOOETOHHBIX cMmecel. CocoOHOCTh
OUTyMa K MPOYHOMY CLEIJICHUIO C MOBEPXHOCTHIO MUHEPAIbHBIX YacTHI] (aKTHB-
HOCTh OMTYMa) OKa3bIBaeT OOJBIIOE BIMSHUE HA BOJAO- M MOPO30CTOMKOCTH ac-
(dhanpTobeToHAa.

Teopemuueckue 0CHO8bI MEMOOUKU

MeTton OCHOBaH Ha CHOCOOHOCTH KaMEHHBIX MaTepuasoB, MPEABAPUTEIIHHO
00pabOTaHHBIX OMTYMOM, YAEPKUBaTh OUTYMHYIO IJIEHKY IpU €€ BBHITECHEHUU BO-
JI0M B MPOIECCE KUIIAYEHUS B BOJE.

[IpouHocTh mpuIMIIaHus OUTyMa K MOBEPXHOCTH KAMEHHOI'O Marepuaia (aare-
3Ms1) JOCTUTaeTCs 3a CYET XOPOLIEro CMAayMBaHUA €ro OUTYMOM, paziuyus B MOJSp-
HOCTSX B3aMMOJICUCTBYIOIIMX MOBEPXHOCTEN OMTyMa M KaMHs, a TaK)XXe MPOTEKaHUs
XUMHMUYECKUX PEaKIMi Ha MOBEPXHOCTU pazzena (a3 (xemocopOuus). bonbmHCTBO
KAMEHHBIX MAaTE€pUajOB, IIPUMEHSAEMBIX B JIOPOKHOM CTPOUTEIBCTBE, UMEIOT KpH-
CTAJUIMYECKOE CTPOEHHE ¢ MOHHOM pemeTkoi. [Ipu npobnennn n n3MenbueHnu Ha UX
MOBEPXHOCTU 00pa3yeTcs CI0KHOE 3JIEKTPUUECKOE M0JIe, 3HAaK U BEJIMYMHA MOTEHIU-
ajla KOTOPOI'O ONPENENSIFOTCS CBOMCTBAMU MOHOB M XapaKTEpOM HX PaCIOIOKEHUS
Ha moBepxHocTH. KapOoHaTHBIE U OCHOBHBIE MOPOJbI (M3BECTHSIKHU, JOJIOMUTHI, Oa-
3aJIbThI, [Uada3bl, CEPIEHTUHUTBI) UMEIOT MOJOKUTEIbHBIM 3apsi, KUCHblE (FpaHu-
ThI, KBaplibl, CHEHUTHI U JIp.) — OTPULATENbHBIA. BUTyMBbI OOBIUHO COAEpPKAT HEKOTO-
pO€ KOJMYECTBO IMOBEPXHOCTHO-aKTUBHBIX COEIWHEHUN, OTHOCALIUXCS K TpyMIe
AHUOHHBIX — ac(ajIbTOT€HOBbIE KUCIOTHI U UX aHTUJApuAbl. C TOYKUA 3pEHUs DIIEK-
TPOCTATUYECKOW TEOPUHU aAre3uu XOpOoIllee CICIUICHHE OUTyMa ¢ KapOOHATHBIMU U
OCHOBHBIMU TOPOJAMHU OOBSCHSIETCS Pa3HOMMEHHBIMM 3apsiaMud KaMEHHOro mare-
pHuajia ¥ KOMIIOHEHTOB OUTYMa, a MJI0X0€ — OJTHOMMEHHBIMU C KUCIIBIMHU.

[TpoyHOCTH clLIETIICHUS] MO’KHO MOBBICUTH BBEJCHHEM B OUTYM MOBEPXHOCTHO-
aktuBHbIX BemiecTB (ITAB), maxxe HEOOIBIIOE KOMMUECTBO KOTOPBIX PE3KO U3MEHSET
MPUPOJY MOBEPXHOCTU U YCJIOBHUS B3aMMOJACHCTBUS HA TpaHHIle OUTYM — KaMEHHBIH
Marepuanl.

K nmoBepXHOCTHO-aKTUBHBIM OTHOCSITCSI BELIECTBA, KOTOPbIE CIIOCOOHBI a/1COP-
OupoBaThCA Ha MOBEPXHOCTH paziena (a3, cHkas U30BITOK Mex(da3zHOU MOBEpPX-
HOCTHOU 3Hepruu. Mosekyinbl 6onbimnHcTBa [IAB umeror nudunbHbld Xapaktep u
COCTOAT U3 ABYX YacTel — NOISPHON (TUAPOPUIBLHON) IPYIIBI U HETIOISPHOTO YIJie-
BoZopoaHoro paaukana. K nonspueim rpymnmnam otHocsatcs OH, -COOH, -NH,, -SH,
-S03H u 1p.

[To xumuueckoit npupojge ITAB pazgensitorcsi HA HOHOTEHHbIE U HEMOHOT€H-
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Hele. MoHorennsie [TAB nmoapa3aenstorcss HA aHMOHAKTUBHBIE M KATUOHAKTUBHBIE. B
aHnoHHbIX [IAB yrineBopopo/Has 4yacTh MOJEKYJIbl BXOAUT B COCTaB aHHOHA, B Ka-
THOHHBIX — B cOocTaB KaThuoHA. K aHnoHHBIM [IAB 0oTHOCATCSI BBICOKOMOJIEKYJISIpHBIE
OpraHUYECKUE KUCIOTHI, COJIM HAPTEHOBBIX KHUCIOT, BeiciIne (heHonsl u ap. K karu-
oHHBIM [IAB OTHOCSATCS KUPHBIE AMHUHBI, YETHIPEX3aMEIICHHBIE AMMOHUEBBIE OCHO-
BaHUs, aMu0aMuHBbl U Ap. CymecTByeT rpynmna HeHoHOreHHbIX IIAB, koTtopsele
OpU PaCTBOPEHUU HE AUCCOLUMHUPYIOT HA MOHBI (BBICIINE CHMPTHI, TIULEPUHBI, TO-
JUTIULEPUHBI U Ap.).

[Ipu apcopO1uy Ha MoBepXHOCTH pasneina ¢as [TAB o6pa3yror cioit opueHTH-
POBaHHBIX MOJIEKYJI. IlonspHbIe rpynmnel B3aMMOJIECUCTBYIOT ¢ KAMEHHBIM MaTepHa-
JIOM, a HETOJIIpHas YIJIEBOJAOPOJHAS YacTh MOJEKYJbl oOparieHa k outymy. Ecnu
ITAB o0nagaeT XUMHUYECKUM CXOJCTBOM C MUHEPAJIbHBIM MaTEpUaIoOM, MEXIY IO-
nspHbiMH Tpynnamu [TAB u ancopOIMOHHBIMU LIEHTPAaMH HA MUHEPAJIbHBIX MOBEPX-
HOCTAX BO3HHUKAIOT XMMHUYECKUE CBS3U, T.€. MPOUCXOAUT XUMHUECKas afcopOuus
(xeMocopOuus). OpueHTHpOBaHHAsL aACcOPOLKs Ha TOBEPXHOCTU C CO3/IaHUEM MOHO-
MoutekyisipHoro ciost [IAB criocoGcTByeT 00pa3oBaHUIO MPOYHOM CBSI3U MEXIY Ou-
TYMOM U ITIOBEPXHOCTBIO MUHEPAJIBLHOI'O MaTepuaa.

M3BecTHBI pa3iuyHble METO/Abl KOCBEHHOM OLIEHKM CUEIUIEHUs OMTyMmMa C Ka-
MEHHBIM MatepuaioM. Mcxoas u3 ycinoBuil pabOThl JOPOKHBIX MOKPBITUN, Hanboliee
XapaKTEPHbIM SIBJIACTCS MOBEJECHUE OMTYMHBIX IUIEHOK HA MUHEpAJIbHBIX 3€pHAaX B
MPUCYTCTBUH BOABI. 1103TOMYy OOJBIIMHCTBO METOJOB OCHOBAaHO HA OLIEHKE CMEIlle-
HUSl OUTYMHOM IIJIEHKH MO/ IEHCTBUEM BOJIBI.

BoJa kak nosmspHas )KUAKOCTb XOPOIIO CMa4uBaeT BCE KAMEHHBIE MAaTEPUAJIBI.
[Ipu qIMTENBHOM KOHTAKTE C BOAOW MHHEpAIbHBIX 3€pEH, 00pabOTaHHBIX OUTYMOM,
BO3MOXKHA TU(PPy3ust BOAbI 1101 OUTYMHYIO IUIEHKY U OTCJIaUBaHUE €€ OT IMOBEPXHO-
CTH KaME€HHOro marepuana. Juddys3us 3aBUCUT OT TeMriepaTyphbl, BI3KOCTH U aJre-
3UM OUTyMma.

Tak Kak Mpu KUNSTYEHUH B BOJE BSI3KOCTh OMTyMa MOHMXKAETCS, CO3/ar0TCs
OJIaronpuATHBIE YCIIOBHS IJIsl MPOHUKAHUS BOJBI M0 OUTYMHYIO IJIEHKY. Bona oT-
ClIauBaeT €€ OT MOBEPXHOCTU KaMEHHOI'0 MaTepuaa, Hapyluas aJAre3MOHHBIE CBA3H.
Ecnu oTcyTCTBYIOT IPOYHBIE air€3UOHHBIE CBSI3U, TO IJIEHKAa OMTyMa JIErKO cMella-
€TCsl ¢ TIOBEPXHOCTH KaMEHHOro maTtepuana. [IpoTtexkanue xemo- COpOIIMOHHBIX MPO-
1[ecCoB obecreynBaeT 0oJjiee YCTOMUMBOE CLEIJIEHHE OMTyMa C MOBEPXHOCTHIO Ka-
MEHHOI'0 MaTepuaa.

Pabouue cunomesoi

burymel Bsizkue aopoxkHbie Mapok BHJI (ynydiieHHOro kadectBa) OObIYHO
MMEIOT XOpOUIEE CLUEIICHUE C CyXO# MOBEPXHOCThbIO 3€peH KapOOHATHBIX U OC-
HOBHBIX TOPHBIX MOPOJ U XYKE — C KACIION U BJIAXHON NOBEPXHOCTHIO.

burymsbl Bsizkue noposkable Mapok bH (0O0praHOTO KadecTBa) 4acTo He 0bia-
JAIOT IIPOYHBIM CLEIVIEHUEM C CYXOM U BJIAJKHOW NOBEPXHOCTBHIO KAMEHHBIX MaTEPHU-
aJIOB HE TOJIBKO KHUCIIBIX, HO U KapOOHATHBIX TOPHBIX MOPO/I.

AnnonaktusHble [IAB ynydmaror cuernsienue OuTyma ¢ CyXoi TOBEpXHOCTBIO
3epeH KapOOHATHBIX U OCHOBHBIX TOPHBIX MOPOA. DDPEKT UX NPUMEHEHHUS Ha BIIAaX-
HOM MTOBEPXHOCTH 3HAYUTEIIBHO HUXKE.

Karnonaktuubie [IAB ynydmaror cuemieHue OuTyma ¢ CyXOW U BIAKHOMN
ITOBEPXHOCTBIO 3€PEH KUCIBIX TOPHBIX IMOPOJI.
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KatnonaktuBubie ITAB Tuma aMuHOB OTHOCSITCS K yHUBEpcalbHbiM I[IAB,
00€eCIeunBaOIINM MMPOYHOE CIETUICHHE OMTYyMa C Pa3IMYHBIMU 10 TPUPOJIC CYXUMU
Y BJIQKHBIMA KaMEHHBIMHU MaTEpHAJIaAMHU.

Hcnonvzyemvie mamepuansl u peakmugol

1. butym Bsizkuit HeTsiHOU AOpoxkHBI o ['OCT 22245.

2. butym xunkuii mopoxxubii kiacca CI' winu MI' mo 'OCT 11955.

3. IloBepXHOCTHO-aKTUBHBIE BEIIECTBA KATUOHHOTO U AHMOHHOT'O TUIIOB.

4.3epHa meOHs kpynHee 10 MM M3 KaMEHHBIX MaTepHaloB KapOOHATHOU U
KHUCIION TOPHBIX MOPOJI (M3BECTHSIK U TPAHUT).

5. Ilecok mpupoOHBIN WK APOOICHBIM.

6. Bona auctumuposannas mo 'OCT 67609.

7. bymara ¢unsrpoBanbhas mo ['OCT 12026.

Hcnonvzyemvie npubopst u 0b6opyoosanue

1. Crakansl xumudeckue tepmoctorikue mo 'OCT 23932 BMecTUMOCTBIO HE
menee 500 cm®,

2. DNEeKTPOIUINTKA, OaHs MecyaHas.

3. Cetka acbecToBasl.

4. Metannuueckas cetka Ne 025 wiu Ne 05 ¢ mpOBOJIOYHBIMH AYy>KKAMH.

5. Cetka Ne(7.

6. [lItaTu..

7. CexyHaomep.

8. IIpoBosoka TOHKasi WJIM HUTKHU.

9. ®apdopossie vamku Ne 4 mo 'OCT 9147.

10. MeTan4ecKye Yamki BMECTHMOCTBI0 He Meree 100 cv®,

11. Becwl nabopaTtopHbIe.

12. Tepmocrar.

Llopsi0ok no02omosKu Kk nposeoeHur0 UCNbLIMAHUSL

[Tokazarens cuemieHus: outyma uim outyma c ITAB onpenenstor Ha 00pado-
TaHHBIX OUTYMOM: a) meOHe kpynHee 10 MM U3 KapOOHATHOW M KUCJIOW TOPHOM Mo-
poJibI; 0) MecKe MPUPOTHOM WIIH JIpoOJIeHOM U ebHe pazmepoM 3— 10 mm.

MunepanbHble MaTepuaibl 00padaThIBAIOTCS OUTYMOM B CYXOM ([JIsl oTpesie-
JICHUS TACCUBHOTO CIEIJICHUS) WK BIKHOM (7151 OTpeIeTICHUS] aKTUBHOTO CIIETIIe-
HUs) cocTosiHUU. [laccMBHOE ClIeTUIEHHE XapaKTepu3yeT CIOCOOHOCTh OUTyMma mpo-
THBOCTOSITh OTCIIOEHUIO €70 BOJAOW OT MEPBOHAYAIBHO CYXOW MHHEPAIBHOW MOBEPX-
HOCTH, @ aKTHUBHOE€ CLEIJIEHUE CBUAECTEIBCTBYET O CIIOCOOHOCTH IUIEHKHM OMTyMa
YAEPKUBATHCS Ha BIAKHOW TMOBEPXHOCTH KaMEHHOTO MaTepuaia MpH BO3ICUCTBUU
BOJIBI.

N3 cpenHnx mpoO M3BECTHSIKOBOTO M TPAHMTHOTO IICOHS, MPeIHA3HAYCHHBIX
7Tt ucnbiTanusi, oTouparoT o 20-30 3epen pasmepom He MeHee 10 mm. OGpasiisl
MPOMBIBAIOT JUCTHINIMPOBAHHOW BOJOM M cymar npu Temmeparype 105-110 °C B
TEUYEHUE S Y.

OO6pasier necka u medHs pazmepom 3—10 MM (o 60—120 r) mpoMBIBaIOT THU-
CTUJUIMPOBAHHOM BooM M cymat npu temneparype 105—-110 °C: necok B TeueHue 2
g, mebeHp — 5 4.

[Tepen 06paboOTKOI GUTYMOM BO BJIQXKHOM COCTOSIHMM IieOeHb KpymHee 10 Mm
KHIATAT B TeYeHUE | 9 B JUCTUUIMPOBAHHOM BOJE, a MUHEPAIbHBIC MaTCPHAIIbI
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Mesnbue 10 Mm cMemmBaroT ¢ 3—5 % AUCTUIIMPOBAHHOM BO/IBI.

OO6pa3zern 6uTyma 00e3BoKHUBarOT HarpeBanueM 70 105 °C u mpoIexuBaroT ye-
pe3 cuto ¢ cetkoir Ne 07. butym HarpeBarT g0 paboueil TemmepaTypbl, KOTOPYIO
NPUHUMAIOT 110 Tab. 1.

Tabmuua 1
Temmeparypa HarpeBa OuTyma
Mapka 6uryma
BHJI  40/60
Temneparypa Harpesa, °C BHJT 60/90 | BHJ 130/200 Ccr 70/130
BHJT 90/130 | BH/1 200/300 | CI" 130/200 |MI"  70/130
BH 60/90 |BH 130/200 MI'O 70/130
BH 90/130 |BH  200/30
butym 130-150 100...120 90-100 80-90
MuHepaJbHbIH MaTepual 140-160 110...130 90-120 90-120

B 2-3 Merammueckue damku oTBemuBaOT mo 100 T GuTyma ajst moJIy4eHus
outymoB ¢ nob6aBkamu [IAB. B kauectBe [IAB moryT ObITh HCTIOJIB30BaHbl HEKOTO-
pbI€ OTEYECTBEHHBIC MMPOAYKTHI, IPUBEACHHBIC B Ta0. 2.

Tabmuia 2
OntumanbHasa no3upoBka [TAB
HaumenoBanune [TAB Tun ITAB Pacxon ITAB, % ot ®upma
Macchl OUTyMa
AMIOP Kartnonnoe 0,5-1,0 AO3T  «Amuop»
(r. C.-ITerepOypr)
AMUHBI C17-Cyq Katnonnoe 0,5-1,0 AO3T  «Amuop»
(r. C.-ITerepOypr)
KO/I — xy6oBbIit ocTaToK npu Tipo- | [IBoitHOTO 1€ii- 3,0 OAO «A3zot»
M3BOJICTBE nHadeHa CTBHS (r. KemepoBo)
CMOJTBI TBEPIBIX TOTUIMB — ITOO0Y- AHUOHHOE 5-10 OAO «Koxke»
HBIE TIPOYKTHI KOKCO- XUMHUUYECKHUX (r. KemepoBo)
[IPOU3BOJICTB
CynbshuaHo-cnuproBas 6apaa AHnonHoe 3-5 [enmrono3Ho-
(CCB) unu cynbQpuaHO- IpOAOKEBast OyMaxxHbIe KOMOH-
opaxka (CIb) — oTxozs! HATbI
[EJIITFOJIO3BI

B uamku ¢ HarpeTsiM OUTYMOM OTBEIIMBAIOT OMpeiesieHHoe KouecTBo [TAB
KaTHOHHOT'O M aHWOHHOTO TUNOB. Eciii Hen3BecTHa onTuManbHas Ao03upoBka [TAB,
TO FOTOBSIT CMECU OUTyMa C pa3HbIM cojaepkanueM [TAB B mpenenax, yka3aHHBIX B
1a0mn.2. Ilpu HeoOxoaumocTtu [TAB npeaBaputenbHO MOJOTPEBAOT JO TEKYYEro Co-
ctostHusl. [Ipon3BoasAT MHTEHCUBHOE MepeMelnBanre cMecu outyma ¢ IIAB mmare-
JIeM WM JJabopaTopHOoM Memankoil B Teuenue 10—15 muH, cobmonast temneparypy,
yKa3zaHHyIo B Tabm. 1.

Ilopaoox onpedenenusi cyennienus Oumyma ¢ NOBEPXHOCMbIO 3€PeH KpynHee
10 mm.

Cueruienue ¢ cyxoi moBepxHOCThI0. Cyxue M 4YHUCThIe IMEOCHKU OOBSI3BIBAIOT
XJIOMYaTOOyMa)>KHOW HUTKOM, HarpeBaloT B TEpMOCTaTe B TeUeHUe |1 4 mpu Temmnepa-
Type, BBIOpaHHOM 10 Tabi. 1, U mooyepeHO MOorpykaroT Ha 15 ¢ B yamky ¢ OUTy-
MoM uiu o6utymom c ITAB. U3BnedeHHblit U3 OuTymMa mieOEHb MOJBEIIMBAIOT Ha
IITaTUBE JIJIsl CTEKaHUsI U30bITKA OUTyMa U OXJIaXIEeHUs. 3epHa 11eOHs U3 U3BECTHSI-
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Ka oOpabaThiBal0OT OUTYMOM U OuTyMOM ¢ aHUOHHBIM [IAB, 3epHa rpanura — OUTY-
MOM 1 OuTyMoM ¢ kKaTuoHHbIM [TAB. JInig ucnipitanuii 6epyT no 3 mapasuieabHbIX 00-
pasma (mmebeHkn, oopaboTaHHbIE OUTYMOM).

3epHa 1mIeOHSI MCOBITHIBAIOT HE paHee yeM udepe3 | 1 mocie o6paboTku OuTy-
MoM win 6utymoM ¢ ITAB. [Ist 3TOro XuMuU4ecKkuil cTakaH 3amoiHsoT Ha 2/3 o0be-
Ma IUCTUJUIMPOBAHHOMN BOJOM, yCTaHABIMBAIOT HA AJIEKTPOILIUTKY C IecyaHou OaHen
U JOBOJSAT BOY A0 KUIEHMs (He nomyckas OypHoro kunenus). [lo 2—3 3epHa mieOHs
(B 3aBUCHMOCTH OT KPYNHOCTH II€OEHOK M 00bEMa CTaKaHa) U3 OAHOIO0 KaMEHHOI'O
MaTepuaia 1 00paboTaHHbIE OJHUM BUAOM BSKYILETO MOMEIIA0T (II0IBEIIUBAIOT Ha
HUTKE WIM YKJIAJbIBAIOT Ha CETKY) B CTAaKaH TaK, 4TOOBI 3€pHA HE KaCalIHUCh JPYT
Ipyra, CTEHOK M JTHAa CTAaKaHa, U BBLACPKUBAIOT B KUILIIIEH BoAe B TeueHUe 30 MUH
npu 00paboTKe BA3KUM OUTYMOM WMITH 3 MUH NMPU 00paOOTKE KUIKUM OUTYMOM.

[To ucTeueHun yka3aHHOTO BPEMEHH BSDKYIIEE, OTICIMBIICECS OT MOBEPXHO-
CTH IE€OHS B IMPOLECCE KUISYEHUS U BCIUIBIBIIEE HA MOBEPXHOCTh, YAAISIOT (PUIIb-
TPOBaJIBHON Oymaroi.

3epHa 11e0HsI BHIHUMAIOT U3 CTaKaHa U NEPEHOCT B CTaKaH C XOJIOAHON BOAOM
U1 OXJIAKJCHUS M 3aKpeIUICHUS Ha HUX IUJICHKU BSDKYILIETO, TI€ BBIICPKUBAIOT
3-5 muH.

OcTpIBIINI 11€0CHh BHIHUMAIOT U3 BOJBI U YKIAABIBAIOT HA (PMIBTPOBAIBHYIO
Oymary. OreHKy KadecTBa CIEIUICHHS MPOBOAST BHU3yalbHO, MONB3YySICh TaOm. 3.
CuernieHue C BJIaXHOW MOBEPXHOCTHIO. YBJIAXXHEHHbIC U OOBS3aHHBIE HUTKOU IIEe-
OCHKM 10 TP NapauleabHbIX 00pa3ua ObICTPO OOTHUPAIOT CJIETKa BIAKHOM TKAaHBIO U
HEMEJIEHHO MOrpyXaroT Ha 15 ¢ B yallky ¢ HarpeTslM OMTYMOM WM OUTYMOM C
[TAB. JlanbHeiliiee ncnplTaHue MPOBOJAT, KaK yKa3aHO AJIs UCIIBITAaHUSI MaTepUajoB
C CyXo# MmoBepxHOCThI0. CIIECINICHHE OLICHUBAIOT 10 Tab. 3.

Tabnuma 3
[IIxana 111 OLICHKHU CLIETUICHUSI OUTyMa ¢ MUHEPAJIbHBIMU MaTepuaiaMu

Ne | Xapakrepuctrka rieHKH OMTyMa Ha TOBEPXHOCTU MUHE- |Bu3yanbHbIi oKa-

paJIbHOTO MaTepuasa 3aTeNb CUEIIICHUS

1 [[Inenka OUTyMa TOJHOCTBIO COXPAHSETCS, TIPU STOM TOJI- OtnuyHo
[MHA TUICHKA OMTYyMa MOXET ObITh HECKOJIBKO HEOTHOPO/I- (5 6amoB)
HOW

2 [[Inenka OMTyMa 9aCTHYHO CMEIIAETCS BOJOW C OCTPBIX yTr-| Xoportmo (4 6aria)
IT0B U pedep

3 [[Imenka OuTyMa cmemniaercs BOJOW HE TOJBKO C YIJOB H|Y JOBICTBOPHUTEIb-

ebep, HO U ¢ TpaHeit 3epeH medHs (10 50 %) HO (3 Gana)

4 [nenka OuTyma cMemIaeTcs BOAOM C OOJIbIIEH 4YacTH TO- [Tnoxo
BepxHOCTH 1eOHsA. Ha oOHaxuBIIEHCS MOBEPXHOCTH (2 6anna)
HAOJII0IAl0TCSL OTJEIbHbBIE KamledbKH CBEPHYBIIETOCS OU-

TyMa, BECh OMTYM MOJKET BCILUIBITH HaBEPX

Ilopsiook onpedenenus cyennienus OumMyma ¢ nOGEPXHOCMbIO NECKAa UNU UeOHS]
pazmepom 3—10 um

CuerieHue ¢ cyxoi moBepxHOCThI0. B nBe hapdhopoBbie Hamiku OTBEITUBAIOT
no (30+1) r mecka unu mebHs u no (1,2+0,01) r dutryma niu 6uryma c [TAB. Yamku
BBIIEPKMBAIOT B TEPMOCTATE MpPU TEMIlepaType, BIOpaHHOM 1o Tabn. 1, B TedeHue
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20 mun. CMech TIIATEIBHO MEPEMENTUBAIOT /10 TIOJTHOTO OOBOJIAKWBAHUS TTOBEPXHO-
CTHM MHUHEpaJbHOTO Marepuaia outymom. [lomydeHHy0 cMech OXJIaXAal0T MPU KOM-
HaTHOM TemmnepaTtype 20 MuH.

Ha meramnmuueckyro cetky Ne 025 wim 05 ¢ mpoOBOJIOYHBIMU TyKKaMH BBIKJIA-
IBIBAIOT MOJOBUHY MOJTOTOBJIEHHON CMECH, PACIIPENEISAIOT €€ PaBHOMEPHBIM CIIOEM
U OMYCKAKT CETKY B CTaKaH C KUISIIEH NUCTHUUIMPOBAHHOW BOJOM. BbIcoTa ciod
BOJBI HaJl cMechblo oibKHA ObITh 40— 50 mm. CeTky ¢ 0OpasiiaMu BBIIEPKUBAIOT B
HEOYpHO KUIIAIIECH BOJIC B TEUCHUE

30 muH (Ipu BSI3KOM OUTyMe) Wi 3 MHUH (TIpH KUAKOM OuTyme). butym, oT-
JETUBILIUNICSI OT CMECH B MPOLECCE KUTISTYCHUS, OCTOPOKHO CHUMAIOT C TIOBEPXHOCTH
BO/IbI (DUIIBTPOBANIbHOM Oymaroii.

[Toce kunsTUeHUs CETKY ¢ 00pa3IaMu MEePEHOCST B CTAKaH C XOJIOTHOW BOJIOH,
I/ BBIICPKUBAIOT B TEUCHUE 3—5 MUH, OCJIE Yero OMTYMOMHUHEPAJIbHYIO CMECh
MEPEHOCIAT Ha (PUIBTPOBATBHYIO Oymary. AHaJOTUYHBIE UCTIBITAHUS BBITIOJHSIOT C
COJIEPKUMBIM BTOpOU papdopoBoii yaiku.

CuerieHue OMTyMa ¢ MUHEpaJIbHBIM MaTepUaioM OLIEHUBAIOT 110 Tad. 3.

CuerieHue ¢ BIaXHOM MOBEpXHOCThI0. MuHepanbHbIii MaTepuan (30£1) r me-
PEMENINBAIOT C AUCTWLIMPOBAHHOU BoJOM (3—5 % mo macce), m100aBisitoT OUTYM
i 6utym ¢ I[TAB (1,2+0,01) 1, cmecs HarpeBatoT g0 70-80

°C npu Bsizkux outrymax u 10 50—60 °C mpu xkunkux Outymax B Teuenue 20
MuH. [locnie HarpeBa cMech THIATEIHLHO MEPEMEIINBAIOT, 3aTEM HCIBITHIBAIOT, KaK U
MaTepuabl ¢ CyXoil moBepxHOCThI0. ClLiemIeHne OLIEHUBAIOT 110 TaoJI. 3.

Obpabomka u oyeHka pe3yibmamos, CoOcmaeiienue omiema

Cpennee 3HaueHue mokaszarens cuemieHus ouryma ¢ [TAB ¢ moBepXxHOCThIO
3epeH 1eOHs kpynHee 10 MM ONpeiesnaioT Mo pe3yabTaTaM HCIBITAHUS TpeX o0pas-
L[OB.

Cpennee 3HaueHue Mokasaress cueruieHus outyma minu ouryma c ITAB ¢ no-
BEPXHOCTBIO 3€peH mecka win 1mebHs pazmepoM 3—10 MM ycCTaHaBJIMBAIOT MO pe-
3yJbTaTaM UCHBITAHUS JIBYX MPOO.

Pe3ynbrarhl sKCliEpUMEHTa 3aHOCAT B Tabmauiy, (opmMa KOTOpoll JaHa B
Tabn.4.

Tabmma 4
Pe3ysibTaThl 5KCIEPUMEHTATIBHBIX UCCIICAOBAHUN
Bung u co- | CocrosiHue Iloka3zarens cuenaeHus, 0ajIbl, ¢ KaMEHHBIM
JepKaHue | MOBEPXHOCTH MaTepHUaIoM
Ne | Mapka (ITAB,  %| xamenHoro N3BecTHAK I'pannt [Tecok mpu-
OIIbITA 6I/ITYMa OT MaAcCChI Marcpuraia pOI[HBIﬁ
Outyma | (cyxas I’;Jm Ne obpasma Ne obpasma Ne obpasma
BIIaXKHAs
11 2 {3 cep. |1 ]2 |3 |cp.| 1| 2 |cp.

[To pe3ynbpTaTam SKCHEPUMEHTA JEIAIOTCS BBIBOJBI 00 aKTUBHOCTH OUTyma
MIPU B3aUMOJICUCTBUU C CyXOM M (WJIM) BIAKHOUN MOBEPXHOCTHIO KAMEHHBIX MaTepua-
70B, 00 3¢ dexTuBHOCTH nevicTBus [IAB 1 nx onTuManbHOM 103UPOBKE.
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IIpakTnyeckas padora Ne 9

Omnpenesnenue cuenyieHust 0OUTyMa ¢ KAMeHHbIMH MaTepHuaJaMu
KOJIOPUMETPUYECKHM MeTOA0M

Llenv onpedenenus u obracme npumeHeHus pe3y1bmamos

[{enpro ompenesieHus SBISIETCS KOJIMYECTBEHHAs! OLICHKA KadyeCcTBa CLECIUICHMS
UCTBITYEMOI'0 OUTYyMa C MOBEPXHOCTHIO 3€PEH MUHEPAJIBHOTO MaTepuasa, UCIOIb3Yy-
€MOr0 B JIaHHOU ac(anbToOETOHHON cMecH. Pe3ynbrarhl onpenenenns NpakTHYECKn
UCTIOJIb3YIOTCS AJIs1 YCTAHOBJIEHUS: a) KOJJMYECTBEHHOM Mepbl air€3MOHHON yCTONYH-
BOCTH JTaHHOTO YUCTOrO0 OMTyMa Ha TMOBEPXHOCTH JaHHBIX KaMEHHBIX MaTepuajoB
(mmeOHs1, TpaBus, eCKa, MUHEPATLHOTO TOpoIKa); 0) a¢dhexTuBHOCTH 100aBOK [IAB
B OMTYM WM JPYTHX KaKUX-JIHOO BO3CHCTBHII HA HETO; B) HEOOXOIMMOTO U J0CTa-
TOYHOTO KoimuecTBa 100aBok [IAB B OuTyM unum BHUJa W pekUMa BO3ACUCTBUS Ha
HETO.

Teopemuueckue oCHO8bl MEMOOUKU

Hcnonb3zyemasi B OTEUECTBEHHBIX CTAHIAPTaX METOJMKA OLEHKH CUEIJICHUS
OUTyMa C MOBEPXHOCTBIO 3€pPEH KaMEHHBIX MaTEpHAIOB OCHOBAaHA Ha BU3yaJbHOU
OLICHKE BEJINYMHBI TOBEPXHOCTH 3€PEH, Ha KOTOPOU MOCIEe KUIISTYEHHUS B BOJIE COXpa-
HUIach OMTyMHas IuieHKa. O4eBUAHO, YTO TakKas OLICHKA SIBISIETCS CyObEKTUBHOU U
HeZ0CTOBepHOUM. UTOOBI 3Ty OLIEHKY clienarh 0ojiee OOBEKTUBHOW U JIOCTOBEPHOM,
CJIElyeT TOYHO MU3MEPUTH IUIOIIA/Ib IOBEPXHOCTH 3€PEH, KOTOpas MOCIE UCIBITAHMS
KUIISTYEHUEM OKa3aJ1ach OTOJICHHOM MJIM OCTaJIach MOKPHITOW OUTYMHOM MJICHKOM.

B nanHOI MeTOAuKe Uil U3MEPEHMS BEJIMYMHBI IIOBEPXHOCTH 3€pPEH, HE II0-
KpPBITOH OMTYMOM, HMCIIOJb30BaHa CIIOCOOHOCTh HEKOTOPBIX BOJOPACTBOPUMBIX Kpa-
cuTeNne u30MpaTenbHO aJ1copOUPOBATHCA U3 BOAHBIX PACTBOPOB HA OTOJICHHOW MHU-
HEpaJIbHOW MOBEPXHOCTH 3€PEH U HE aJICOPOMPOBATHCS Ha OMTYMHOM TUIeHKE. Takum
KpacUTEJEM SIBIISIETCS, HAIPUMEDP, METUIICHOBBIN roJlyOOH, KOTOPBIA MOKHO IpHUMe-
HATH TOJBKO MPU KOHUEHTpPAIMU BOJAOPOIHBIX HOHOB B pacTBope B npeaenax pH=3 —
10.

Takum oOpa3om, TaHHAsE METOJIMKAa OCHOBAHA HA TEOPUHU W MPHUHIMIAX KOJIO-
puMeTpuueckux MeTonioB aHanuza (KMA) okpalieHHbIX pacTBOPOB C HCIIOJIb30Ba-
HueM kosiopumetpa norpyxeHuss KOJI-1M unu ¢porokonopumerpa KOK-3 .

OTHoOllIEHHE BETUYHUHBI aJCOPOLIMHM KPACUTENST TTOBEPXHOCThIO OMTYMHUPOBAH-
HBIX MUHEPAIbHBIX 3€PEH, OTOJUBIIEHCS MOCIE KUISTYEHUs], K BETUYHHE aJIcOpOLUn
KpacUTENSl YUCTOU MOBEPXHOCTHIO MCXOJIHBIX MUHEPAIBHBIX 3€PEH BBIPAXKAET JOJIIO
«OTKPBITOI» MOBEPXHOCTH HABECKU 3€PEH, T.€. SO — M0y "OTKPHITON" TOBEPXHO-

CTH MUHEpaJIbHBIX 3€pEH, OCBOOOIMB- IICHCS OT OUTyMa Tocie KumsueHus, %;
Spuist TOBEPXHOCTH MHMHEPAIBHBIX 3€PEH, C COXPAHUBIICHCS TOCJIE HCHIBITAHUS

OuTYMHOW TUIeHKOU, %; (p — BeJMUMHA aJCOPOIMH KpPAaCUTENsl OTOJIMBIICHCS OT
OuTyma Tocie KUTSTYCHHs TOBEPXHOCTHIO MUHEPATIBHBIX 3€PEH, MT/MIT; () BETUIHHA

aZcOpOIIMM KpacUTessl MOBEPXHOCTHIO 3€PEeH YHUCTOTO MHHEPATBLHOTO Marepuala,
MT/MJI; (] BEIMYMHA aJCOPOIMM KPAacHTENs, BBIYHMCIIIEMas HA OCHOBAHWU PA3HOCTH
KOHIICHTpAIlMK KpacuTessl B UCXOJAHOM pacTBope ( C1 , MI/MJI) U B pacTBOpe Mociie

a7copOIMK KpacuTess aficoOpOMpyIolel MOBEpXHOCThIO ( C2 , Mr/mi), Mr/T; V — 00b-
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€M pacTBOpa KpacuTeNsl B UCIIBITaTeNIbHOH KioBeTe mprbopa KDK-3, mur; m — HaBecka
KaMEHHOT0 MaTepuaiia (aacopOeHTa) HCXOIHOTO Uik 00paboTaHHOTO OUTYMOM, T.

AncopOuus Kpacutensi MOBEPXHOCThIO OUTYMUPOBAHHBIX 3€PEH MOCIE UX KH-
IISTYCHUSI B BOJIE M MOBEPXHOCTHIO TAKOM K€ HABECKU YHMCTBIX MUHEPAJBHBIX 3€PEH
MO3BOJISIET OOBEKTUBHO U JIOCTOBEPHO ONPENEIUTh OTHOCUTEIbHYIO BEJIMYUHY IO-
BEPXHOCTHU 3€PEH, Ha KOTOPOH IJIeHKa OUTyMa COXpPaHUIIACH MOCJE UCHBITAHUS KU-
nsiueHueM B Boje. [lokazatens S, sBisieTCS XapaKTEPUCTUKON CTOMKOCTH OUTYMHOM
IJIEHKH HA MOBEPXHOCTH MHUHEPAIBHBIX 3€PEH IPU BO3ACHMCTBUM KHIISIIEH BOJOU,
T.€. KOCBEHHBIM TOKa3aTeNieM aare3un OuTyma.

Pabouue cunomesuvl

[TokazaTenb aare3uu Outyma S, MOBBIIIACTCS MO MEPE UCTIOIB30BAHUS KaMEH-
HBIX MAaTE€pUaJIOB B CIEIYIONIEM MOPSAKE: YIbTPAKUCIbIE (30J1bI OT CKUTAHUS dKUOa-
cty3ckux yried Ha TOC) — kucible (KBapUEBbI MOPOUIOK WJIU MECOK, TPAHUTHBIN
nebeHb) — KapOOHaTHbIE (M3BECTHSKH, MPAaMOpPbI, JOJOMHUTBI, MEpPreid U Ap.) —
OCHOBHbIE (0a3anbThl, 1Uada3bl) — yJIbTPAOCHOBHBIE (IIEPUIOTUTHI, MUPOKCEHUTHI,
CEepPIEHTUHUTHI).

[Tpu noGaBnenun B 6utym [TAB mokazaTens anresuu Sp pacTer, MpUIeM UMe-

eTCs XapakTepHOE JUIs JJaHHBIX OMTyMa M KaMEHHOro Marepuaia cojepxanue [1AB
B OuTyMme.

JHanbHeiiee nopbiieHue coaepxanus [IAB ne naet addexra, HO yBennuuBa-
€T CTOUMOCTb OUTyMa.

[Ipu UCONB30BAHUM KUCIBIX U BJIAXHBIX KAMEHHBIX MaTepuaaoB 3P¢eKT 1mo-
BBIIIICHUS a/Ir€3UM NP J00aBiIeHUU B OuTyM aHuOHHBIX [IAB orcyTcTBYyeT munu He-
3HauuteneH. [Ipu nobasnenun takux [TAB ykazanubli Beimie r¢dexT Habm01aeTCS
TOJIBKO TIPY MCIOJIb30BAaHUH CYXUX KapOOHATHBIX MJIM OCHOBHBIX KAMEHHBIX MaTepH-
aJoB.

JloOaBnenue k OUTyMy KaTHOHaKTUBHBIX [IAB ynyumaer cuemienue ¢ cyxou
Y BJI&KHOM MOBEPXHOCTHIO 3€PEH OCHOBHBIX, KAPOOHATHBIX M KUCIBIX KAMEHHBIX Ma-
TEpPHUAJIOB.

Hcnonvzyemvie Mamepuansvl u peakmugul

1. 3epna mebHs kpynmHee 10 MM U3 KaMEHHBIX MaTepUalioB KapOOHATHOW U
KHUCJIOW TOPHBIX MOPOJ (U3BECTHSIK U TPAHMUT).

2. Tlecok mpupoAHBII WU APOOICHBIN.

3. butym HeTAHON JOPOKHBIN BSI3KHIA.

4. butym HeDTIHON TOPOXKHBIN KuAKUN kiacca CI wiu MI.

5. IToBEpXHOCTHO-aKTUBHBIE BEIIECTBA KATUOHHOIO M AHHOHHOT'O TUITOB.

6. BomopactBopumbie KpacuTenu (METHUICHOBBIA TOTY0OM, METHUJIEH OpaHXk
U T.IL.).

7.Bonaa nuctriinpoBaHHasl.

8. bymara ¢unbTpoBasibHASL.

Hcnonvzyemvie npubopul u 060pyodosarue

1. Konopumetrp ¢dotosnekrpudeckuii koHreHTpamnonubii KDOK-3 ¢ xowmm-
JIEKTOM IpUHaAIexHoCcTer (Habop kroBeT Ned, cBeTODUIBTPBI KOHTPOJIbHBIE) — 1 1IIT.

2. Becol maboparopusie kBaapatHbie Texandeckne BJIKT —1 miT.
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3. Crakanbl xumuueckue tepmocroiikue mo 'OCT 23932 BMeCTUMOCTBIO HE
menee 500 cm® — 1o umcny 6puraz (ot 4 10 6).

4. DneKkTporunTKa, OaHs recyaHas — 2 IIiT.

5. Meramnuueckas cetka Ne 025 uiau Ne 05 ¢ mpoBOJIOYHBIMU JUCKAMHU — T10
yrciy opuraz (ot 4 110 6).

6. lItatuB — 2 mT.

7. Cexynaomep — 2 1IT.

8. IIpoBosoKa TOHKasI MJIM HUTKHU.

9. TepmocTtaT — 2 1mIT.

10. MeTa/uTiHaecKye JaIiKi BMECTHMOCTBIO He MeHee 100 cv® — 4 — 6 .

11. ®apdopossie yamku Ne 4 mo 'OCT 9147 — 2 — 4 .

12. MepHble IUIUHAPHI WM CTaKaHbI — MO YUCITy OpHUTra.

13. KonOp1 KOHUYECKHE WM XMMUYECKHE CTAKaHbI — 110 YHCITy OpuTa.

Llopsi0ok no02omosKu K npoedenUI0 UCNbLIMAHUSL

[TpuroToBUTH CTaHIAPTHBINA (MCXOHBIN, TaJOHHBINA) BOJHBIM pacTBOp Belle-
cTBa-kpacutens ( Cem = 0,005 r/m) — 1,0

MunepanbHble MaTepuainbl (3epHa 1meOHsA kpynHee 10 MM M3 WM3BECTHSKA U
IpaHuTa, MECOK MPUPOIHBIN WK IpoOJieHbIi), OutyM u outym ¢ [TAB moaroToBUThH
K UCIIBITAaHUIO.

Tlopsooxk onpedenenus

[IpUroTOBUTH HABECKU 3€PEH MUHEPAILHBIX MAaTEPUAIOB Pa3HON IPUPOIBI JIJIs
OTIpeJIeICHUS] BEJIMUYMHBI aJICOPOIIMU KPACUTENsI MOBEPXHOCTHIO 3€pPEeH YUCTOTO MHU-
HepayibHOro MaTepuana. HaBecky meOHs caenaTh u3 2 — 3 3epeH, HaBEeCKy MecKa WiH
me6Hs pasmepom 3 — 10 mm —10 1.

[IpoBecTn MCIBITAaHWE Ha CIEIUICHUE CYXMX M (WJIM) BIAKHBIX MUHEPATBHBIX
MatepuasioB ¢ OutymoM u (wiamn) ourymom ¢ [ITAB MeTo10M KUTISTYEHUSI IO METOJTUKE.

[IpuUroTOBUTH, HABECKM OWTYMHPOBAHHBIX 3€pEH MHHEPAJIbHBIX MaTEpPHAJIOB
MOCJIC WX KUIISTYEHUS B BOJIC W OXJAXJCHHs. butymupoBaHHoro 1miebHs kpymHee 10
MM B35Th 2 — 3 3epHa (B 3aBUCHMOCTH OT KPYIMHOCTH), OMTYMHUPOBAHHOTO MICOHS
pasmepom 3 — 10 MM unm GuTymMHupoBaHHOTO Tiecka — 10 T.

C nomoipo MepHOTO HHIMHApa oTMepuTh 100 mi ctanaapTHOrO pactBopa (
Ccm = 0,005 r/m), BBUIUTH €ro B KOJIOY WM CTaKkaH W OMYCTUTh TyJa 3epHa IIeOHS

Wiy BeICHINATh 10 T mecka, mpomeAmX uCnbiTaHus Ha cuervieHus. [lepememars co-
JepP>KUMOE MOKAaYMBAaHUEM KOJIObI B T€UEHHE 2 — 3 MHH, MOCJIE Yer0 OCTaBUTh KOJIOY
B [IOKOE€ HA 5 MUH.

B npyryto kon0y mnm crakad co 100 mu cTraHIapTHOrO pacTBOpa OIMYCTUTh
(WM BBICHITIaTh) 3€pHA YHCTOTO MHUHEPAJIBHOTO MaTepuana. Pexxumbl mepemeniiBa-
HUS U BBIICP>KUBAHUS aHAIIOTUYHBI.

B oany u3 kroBeT npubopa HAJIUTH 10 METKH CTaHJIAPTHBIA PacTBOP KpacuTe-
751 ¢ KoHIeHTpanuen Cem = 0,005 /71, ycTaHOBUTH €€ B JlajibHEE THE3/I0 KIOBETOAEP-
*artesss. Bo BTOpYI0 KIOBETY HAIUTh UCIBITYEMbIM PacTBOP, YaCTh KPACUTENS U3 KO-
TOPOTro ajcopOUpoOBaIach HABECKOW YMCTOTO WJIM OMTYMHPOBAHHOTO MHHEPAIHHOTO
Marepuania, 1 yCTAHOBUTH €€ B OJIMKHEE THE3/0 KIOBETOACpIKATE.

[TpoBecTn n3mepenus: K03PGUIMEeHTa MPOMYyCKAHUS WM ONTHYECKOU TJIOTHO-
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ctu D Tpu pasa, BEIYHCIUTH CpeaHee apruPMeTHIeCKOe 3HAYCHUE U3MEPSECMOI BEIT-
YHHBI.

JI7is IOCTPOCHHUs CIIeKTpaJibHOW KprBOM miau D mcciemyemMoro pacteopa mpo-
BECTH W3MEPEHUS MPHU pasHbIX JuMHaX BOJH |. [IoCTpOUTH CIEKTPaIbHYIO KPUBYIO
3apucumoctd [ 1] f (I) wmu D Uf (I) .M3MepeHne KOHIIEHTpAIIMU BEIIeCTBA B PaCTBO-
pe BO3MOYKHO ITOCJIE BBIIIOJHEHHUS PsAa MOArOTOBUTEILHBIX OMEpalnii: BHIOOpa JJIu-
HBI BOJIHBI;, BEIOOpA KIOBETHI; MOCTPOCHHS IPaIyHPOBOYHOrO rpaduKa 1 OIpeaeIcHHs
kod(durmenta pakropuzanuu F .

IIpakTuyeckas padora Ne 10
Omnpenenenue BA3KOCTH OUTYMHBIX BSKYLIUX

Bsi3kocTh (BHyTpeHHEE TPEHHE) — CBOMCTBO TEKyYHMX TeJl OKa3bIBaTh COMPO-
TUBJICHHE MEPEMEIIECHUIO OTHOM UX YACTH OTHOCUTEIHHO JPYTOil.

OCHOBHBIMH KHHEMAaTHYECKUMHU TEPEMEHHBIMH IS KUAKOCTEH CIIyXaT Je-
dopmanus u ee ckopocTh. [loaToMy A HM3ydeHUs] PEOJOTUIECKUX XapaKTEPUCTUK
KUJKAX Cpell YCTAaHABIWBAIOT CBS3b MEXKIY MPUIOKEHHBIMU BHEIIHHUMH Harpy3Ka-
MU ¥ KHHEMaTHYCCKUMH ITapaMeTpaMHu.

Kunkoctu, BA3KOCTh KOTOPBHIX HE 3aBUCUT OT HAIPSKEHUS CIBUra U TpU
OTIPEJICTICHHONW KOHIICHTPAIIMK U TeMIlepaType SIBISETCS MOCTOSIHHOM BEIWMYHMHOUN B
COOTBETCTBHUU C 3aKOHOM HbIOTOHA, Ha3bIBAIOTCA HHIOTOHOBCKUMHU. JKUIAKOCTH, BS3-
KOCTb KOTOPBIX HE MOYUHSETCS 3aKOHY HbIOTOHA U 3aBUCUT OT HAIIPSYKEHUS C/IBUTA,
Ha3bIBAIOTCS HEHBIOTOHOBCKUMH.

Paznuuarotr ounamuueckyro, KuHemMamuueckyro, OMHOCUMENbHYIO, VOEelbH)IO,
NPUBEOEHHYI0 U XAPAKmepucmuyeckyro BI3KOCTH. s HEeHBIOTOHOBCKUX KHUIKO-
CTell, TaBHBIM 00pa3oM, XapaKTepHa cmpyKkmypHas esa3kocmeb. CmpykmypHas
(oppexmusnasn unu kasxcywascs) 6s13xkocmv — BS3KOCTb MPH JTAHHOM HaIPSHKEHUN
C/IBHTA.

Hunamuueckas esizkocmo uau kodgpguyuenm esaszxkocmu (1) — 3TO MPUXOASIIA-
ACS Ha €IMHUILy TTOBEPXHOCTH TaHTEHIIMATIbHAS CHJIa, Ha3bIBaeMasi TaKKe Hanpsice-
Huem cosuea (T), BelpakeHHas B nackaisax (Ila), koTopyro HEOOXOIUMO MPUIIOKUTD
JUISL TOTO, YTOOBI TIEPEMECTUTD CJIOM KUIKOCTH Tuomaapio 1 M> co ckopocthio (V) 1
MeTp B ceKyHIy (M-c™), HAXOISIIHICS Ha PACCTOSIHUM (X) 1 M OTHOCHTEIIBHO JPYroro
CJI0s1, TAPAIIJIETBHO MJIOCKOCTH CKOIBKECHHUS.

Benunuuna dv/dx mpeacraBisier co00l TpagueHT CKOPOCTH U OMPEICIIIET CKO-
pocTh crBura D, BEIpakeHHYIO B OOpAaTHBIX CEKYHIaxX c™.

Takum 00pa3oM, BSI3KOCTH (1)) OMpenessieTCsl OTHOIICHUEM HAIMPSIKEHUS CABUTA
(t) x ckopoctu capura D u onpenensiercs mo hopmyiie:

n=rt/D. (1)

Hunamuueckas easxocmv () 6 cucteme CU  Beipaxkaercs B Ilackaisb-
cexynnaax (Ila - ¢) mnm Mmuummnackane-cekynaax (mlla - ¢); B cucteme CI'C — B my-
azax (II) wnm cantumnyasax (cIl). Taxxe nuHaMuueckas BI3KOCTh MOXKET U3MEPSITh-
CS B JIUH * ¢/cM’ M KIC - ¢/M’ 1 TIPOU3BOIHBIX OT HHX CAMHHIIAX.

[Tpu u3mMepeHNH BA3KOCTH HBIOTOHOBCKHX JKMIKOCTEH B KalMMJLIIPHBIX BHUCKO-
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3UMETPAX OMPEACISIIOT KHHEMAaTHIECKYIO BI3KOCTb.

Kunemamuueckyio és3xocms (V), BIpaXXCHHYIO B METpax KBaJpaTHBIX Ha ce-
kyany (M° ¢ ¢), monydaroT eneHHEM BEIMUMHBI JUHAMHUYECKON BS3KOCTH 1| Ha
IJIOTHOCTh JKUJAKOCTU P, BBIPAXKEHHYIO B KHJIOTpaMMax Ha MeETp KyOWuecCKui
(KT * M), H3MEPEHHYIO IMKHOMETPOM HITH [UIOTHOMEPOM IIPU TOH e TeMIeparype:

v=n/p. (2)

Kunemarnueckas Bs3kocTh B cucreMe CH BbIpakaeTcsi B METpaxX KBaJApaTHBIX
Ha CeKyHAy (M°'C ') WMIIM MIJUIMMETpPaxX KBaJpPATHBIX HA CEKyHAy (MM - ¢ '); B cu-
creme CI'C — B crokcax (Ct) unu cantuctokcax (cCr).

[Ipu pabote ¢ pacTBOpaMH HCIIOJIB3YIOTCS TaKHWE PEOJOTHYECKHE XapaKTepPHU-
CTUKH, KaK OTHOCUTENbHAS, yAeJbHas, TPUBEIACHHAS U XapaKTEPUCTUIECKAsT BSI3KO-
CTH.

OmuocumenvbHas 8s3K0CMb (Nopmy.) — OMHOUIeHUe BI3KOCTH PacTBOpa K BS3KO-
CTH paCTBOPUTEIIS:

Nom™= n// No -

YacTo BA3KOCTh BBIPAXKAIOT KAK YACIBHYIO BSI3KOCTH (1)y,), KOTOpas MOKa3bl-
BaeT, Kakasi 4acTh BA3KOCTH pacTBOpa OOyCIIOBJIEHA MPHUCYTCTBHEM B HEM PacTBO-
PEHHOTO BEIIEeCTBA:

N—Me 7
= = ——1=1n4 -1

Mo Mo : (3)
IJ€ 1 — BSI3KOCTh PacTBOPA; 1), — BI3KOCTb PACTBOPUTEIIS.

VYienbHas BA3KOCTb, OTHECEHHAS K €IMHUIIC KOHIICHTPAIIMKM PACcTBOPA, Ha3bIBa-
eTCSI NPUBEOEHHOT BAZKOCBIO (Mupys):-

MNya

_ Tha
Tlnpp{s - C ( 4)
IJ€ ¢ — KOHUEHTpalus pacTBopa.

Jlis pacTBOpPOB TMONMMMEPOB BSI3KOCTH SBISETCS (PyHKIMEH MOJEKYISPHBIX
Macc, (popmbl, pazMepoB U THOKOCTH MakpoMoJekya. UToObl onpeaenutb CTpyKTyp-
HBIE XapaKTEPUCTUKH MOJUMEPOB, MPUBEACHHYIO BSI3KOCTh SKCTPAMOIUPYIOT K HyJIIe-
BOI KOHIIEHTpaluu. B 3ToM ciryuae BBOIUTCS MOHITHE XaAPAKMEPUCMUYLECKOU B53KO0-
cmu [n]:

. I
[T]]_ ]él_I.I&nanE - ].QI_I.I& c (5)

XapakTepucTUUYECKasi BI3KOCTb BBIPAXKACTCA B €IUHUIIAX, OOpATHBIX €AUHU-
11aM KOHLICHTpalHH.

Jns onpeneneHuss BA3KOCTH NMPUMEHSIOTCS KanulisApHble, pOMAYUOHHbIE GUC-
KO3UMempbl U BUCKOZUMEMPbL ¢ NAOAIOWUM UUADUKOM.

Kanunnapnule suckozumempst 00bIMHO UCTIONB3YIOTCS ISl ONIPEAEIICHUS BSI3KO-
CTH IIPY OJHOM 3HAYEHUHU CKOPOCTHU CABUTA, IOITOMY NPUMEHSIOTCS B OCHOBHOM JIJISA
MCCJIIOBAaHUSI HBIOTOHOBCKHUX JKUIKOCTEH. OHHM MPOCTHI U YI0OHBI B 0OpaIieHUN.

Pomayuonnvie guckozumempvl O3BOJSIIOT ONPEAEIATh PEOJIOTHYECKUE CBOU-
CTBa KUJIKOCTEH B IMPOKOM JIMAMa30HE CKOPOCTEH CIBUTA, YTO OCOOEHHO BAXHO
JUUIS1 HEHBEOTOHOBCKHUX KUJIKOCTEH.
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Buckozumemp ¢ naoarowum wapuxom (Buckozumerp [enmiepa) npenHazHadeH
IUISL A3MEPEHMSI BA3KOCTH MTPO3PAYHBIX HBIOTOHOBCKHX KUIKOCTEH.

Jlommyckaercs UCIOJB30BaHUE PYTMX BHUCKO3UMETPOB IIPU YCJIIOBHH, YTO TOY-
HOCTh U IPABWJIBHOCTh MU3MEPEHUN OyIeT HE XyKe, YEM B CIy4yae MCIIOJIb30BAHUSA
BHCKO3UMETPOB, OIIMCAHHBIX HUXKE.

Hsmepenue 6a3x0cmu Ha KANULIAPHBIX GUCKOZUMEMPAX

JInst u3MepeHuss KHHEMAaTHYECKON BA3KOCTH IPUMEHSIOTCS KAIWIISIPHBIE BUC-
ko3uMeTpbl Tuna OcTBaibaa u Yo0enoae pa3andaHoil MOAUPHUKAIIH.

CreknsHHbIE KaOWUIAPHBIE BUCKO3MMETPHI MPEIHA3HAYEHBI I ONpesene-
HUS BSI3KOCTH:

1) nmpo3paunsix xuakocrei — cepun BIDK n BIDKT;

2) MasbIx 00bEMOB MIPO3payHbIX KuaAKocTel — cepun BIDKM u BIDKTM;

3) Henpo3pauHbIx xuakoctei — cepun BHX nu BHXT.

Ha puc. 1 u 2 npexacrasnen o61mmii Bua Bucko3umeTpos cepuu BIDK.

2. ?
~r

4
ik
t
&

}

LTI

\
7

N |
L

Puc. 1. Bucko3umerp crexisiHHbIN kanuuisipabiil BITXK-1:
1, 2, 4 — TpyOKm; 3 — UBMEPUTEILHBINA pe3epByap;
M;i, M, — OTMETKH U3MEPUTEIIBHOIO Pe3epByapa



Puc. 2. Bucko3umerp cTekiIsiHHbIN Kanuuisipabiii BITK-2:
1, 2 — TpyOKu; 3 — U3MEPHUTETBHBIN pPe3epByap;
Mj, My — OTMETKHM U3MEPUTEIBHOTO pe3epByapa.

Bucko3zumeTp cocTout U3 Kanmwuisipa ¢ paanycoM R u jgimuHoi L, yepe3 koTo-
PBIi IOJT ICHCTBUEM CHUJIBI TSDKECTH MPOTEKAET KUJIKOCTh 0Obema V.

Ecim H — cpenHsis BbICOTA KHAKOCTH, § — YCKOPEHUE CHIIbI TSXKECTHU, TO
KHHEMATHYECKasi BA3KOCTh (V) B MIJUTHMETPAX KBAAPATHBIX HA CEKyHIY (MM° © ¢)
paBHa:

B I = t=K-t,
p 8-L-V (14)

— TIOCTOSTHHAsI TprOopa, OOBIYHO BhIpaKaeMasi B MUJUIUMETPAX

AU

rne K = ﬂ—'jj :‘i Ll
KBA/PATHBIX HA CEKYH/Iy KBaApaTHyio (MM* - ¢2).
Eciu n3BecTHa MIOTHOCTh UCHBITYEMOU KUAKOCTH P, TO, 3Has V, MOXXHO BbI-
YHUCITUTH TUHAMUYECKYIO BA3KOCTh 1) (MI1a - ¢):
n=p-v=p K-t (7)
I p — IIIOTHOCTD MCIIBITYEMOIT JKUAKOCTH (MI"MM ), TIOTyYCHHAS. YMHOKCHHEM OT-
HOCHUTENBbHOM M1oTHOCTH (d2) Ha 0,9982.
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Jns onpeienieHus: BA3KOCTH B KaXKJIOM KOHKPETHOM CIIy4yae KanuJUIsIpHbIE BHUC-
KO3UMETPHI BHIOUPAIOT B COOTBETCTBUHU € Ta0J. 1 1 2 o u3BecTHhIM 3HauUeHUusM K u V
B 3aBUCHMOCTH OT XapaKTepa UCIBITyeMOMN JKUJIKOCTH, €€ 00beMa U 3HAUYCHHUS BS3KO-
CTH.

Memoouka. llepen mnpoBeneHHEM H3MEPEHUM BUCKO3UMETp CIEAyeT TIla-
TEJIbHO HMPOMBITH U BBICYIIUTb.

B koneHo TpyOku 2 BUCKO3UMETpPA HAJIMUBAIOT U3MEPEHHBIM 00bEM >KHUJIKOCTH
MU BUCKO3MMETpP IMOMEIIAIOT B BEPTUKAIHLHOM IOJOKEHUH B BOASHON TEpMOCTaT C
temmeparypoit (20 = 0,1) °C, ecnu B ¢apmakomeiiHON cTaTbe HE yKaszaHa Apyras
TeMIlepaTypa, yIepKuBas €ro B 3TOM ToJiokeHnH He MeHee 30 MUH I yCTaHOBIIC-
HUSI TEMIIEpaTypHOro paBHOBecHs. [Ipon3BOAST MOBBIICHUE YPOBHS KUJAKOCTH B
BUCKO3UMeTpe uepe3 orBepctue | (B ciiywae Buckozumerpa BIDK-1 3akpeiBator
TpyOKy 4) 10 TeX MOop, MOKa XHUIAKOCTh HE MOAHUMETCS BhIme oTMeTkn M;. Torma
MOBBIIICHUE YPOBHS MPEKPAIlAIOT, U KUJKOCTh olmyckaercs. Bpems t, kotopoe TpeOy-
€TCsl, YTOOBI MEHHUCK MPOIIIET PACCTOSTHUE MEXIy OTMeTKaMu M; u My, 3amepsitoT ce-
KYHJIOMEPOM C TOYHOCTHIO 110 0,2 c.

Bpemst ucteueHns UCTIBITYEMOW KUIKOCTH OINPEACIIAIOT KaK CPEIHEE HE MEHEE
4yeM Tpex uaMepeHuil. [lonyyeHHble TaHHbIE SBISIIOTCS MTPUEMIIEMBIMH TIPU YCIIOBUU,
YTO PE3yAbTAThl JIBYX IOCIEAOBATEIbHBIX M3MEPEHUN OTIMYAIOTCS HE OoJjiee 4eM
Ha 1 %.

Jnst onipenenieHns OTHOCUTENBHOU BSI3KOCTH JKHIIKOCTHU 7, U3MEPSIIOT BpEMS
WCTEUCHUSI MEXIY BEpXHEW U HIKHEHW METKOM MEHUCKA TOW KUIAKOCTH, OTHOCHUTEIb-
HO KOTOPOW NPOBOIAT M3MEpPEHHA 1,,,. 3aTeM B TOM K€ YMCTOM M CyXOM BHCKO3H-
METpE MPU TEX K€ YCIOBUSIX OMPEACISIOT BpeMs UCTCUCHUS UCIBITYEMOW KUIKO-
CTH l¢p.

OnHOBPEMEHHO MPU TOM K€ TeMIepaType, NMpU KOTOPOU ONPENECIAIOT BS3-
KOCTb, U3MEPSIOT IJIOTHOCTU HCHBITYEMBIX JKHIKOCTEH P, U P MUKHOMETPUUYECKUM
METOJIOM U PACCUUTHIBAIOT OTHOCUTEIBHYIO BA3KOCTH MO (popmyie:

. tu:[:l P
Nora = f—'
acp p“. (8)

Jlo1st onipesieNieHusi XapaKTePUCTUIECKON BI3KOCTU TOTOBAT HE MEHEE D HUCIIBI-
TYEMbIX PacTBOPOB pa3IMYHOW KOHUEHTpauuu. IIpm 3TOM [OMKHO BBIOIHSTHCA
YCJIIOBHE BO3MOXXHOCTH JIMHEWHOM JKCTPAIOJALMN NMPUBEAECHHOW BSI3KOCTH K HY-
JIEBOW KOHIIEHTpAlLlUM, T.€. KOHIEHTPALUU pacTBOpa CJeAyeT BbhIOMpaTh MUHHUMAJIb-
HBIMU B Mpejeiax 4YyBCTBUTEIBHOCTH U TOYHOCTU METOoJa M3MepeHus. s kaxmaon
KOHIICHTPALUK PACTBOPA ONPENEISIOT tep M PACCUUTHIBAIOT IPUBEICHHYIO BS3KOCTb.
3aTeM CTPOAT 3aBUCHUMOCTD 7], OT KOHIICHTPAIIMK ¢ ¥ TPaQUUYECKU WIIN JTMHEHHBIM
METOJIOM HAaWMEHBIIIUX KBaJPaToB SKCTPANOJUPYIOT MPUBEACHHYIO BSI3KOCTh K HY-
JIEBOM KOHIICHTPAIIUH, T.€. HAXOAAT XapaKTEPUCTUUECKYIO BI3KOCTb.

51



¢S

XapaKTepUCTUKN KamWUIIPHBIX BUCKO3UMETpoB cepun BITK-1 u BIDKT-1

Tadomuma 1

Jlnana3zoH u3MepeHus BsI3KOCTH,
Mm/c

Jnamerp kanuuisapa, MM

O0beM H3MEPHUTENHLHOTO pe-

Homunansaoe BILK-1 BILKT-1 3epByapa V, oM’
3HaYEHUe I10- (BKIIIOYMTEIIBHO)
cTosHHOI K, [IpenenvHOE OT- [IpenenvHOE OT-
MM2/c2 HomuuaneHbIN KJIOHEHUE HomuuaneHbI KJIOHEHHE BIDK-1 BIDKT-1
0,003 ot 0,6 10 3 0,34 0,34 + 0,007 1,5+0,2 1,5+0,08
+0,02
0,01 ot 2 1o 10 0,54 0,54 +0,01 3+0,3 3,0£0,15
0,03 ot 6 10 30 0,86 0,86
+ 0,03 +0,02
0,1 ot 20 mo 100. 1,16 1,16
6,2+0,30
0,3 ot 60 mo 300 1,52 1,52 +0,03
1 ot 200 mo 1000 2,10 — —
+ 0,04
3 ot 600 mo 3000 2,75 — —
10 ot 2000 o 10 000 3,75 — —
£ 0,05 6,2+0,3
30 ot 6000 o 30 000 5,10 — — —
100 ot 20 000 mo 100 000 6,85 + 0,06 — —




€S9

XapaKTepUCTUKH KalMWJUISPHBIX BUCKO3UMeTpoB cepuu BITDK-2 u BITXKT-2

Tab6mauua 2

I[I/IaHa3OH HU3MCPEHUA

Juamerp xanwuisipa, MM

O0beM N3MEPUTEITBHOTO
pe3epByapa V, oM’

HomunansHoe BSI3KOCTH, MM2/C BITK-2 BITKT-2
3HaYEHUE T10- (BKJTFOUHTEIIHLHO)
K IIpenenvHOE OT- IIpenenvHOE OT-
CTO;I;EI/(::I;I ’ HomunansHbIHM KJIOHCHHE HomunansHbBIN KJIOHCHHUE BITK-2 BITXKT-2
0,003 ot 0.6 510 3. 0,34 0.34 + 0.007
1,5+0,2 1,5+ 0,08
0.005 or 1 go5 0.39 0.39 + 0,008
0,01 or2mo 10 0,56 +0,02 0,56
+ 0,01
0,03 ot 6 110 30. 0,73 0,73
0,1 ot 20 1o 100 0.99 +0.03 0,99 + 0,02
0,3 ot 60 1o 300 1,31 1,31 3,84+0,2
+0,03
1 o1 200 10 1000 1,77 1,77
+ 0,04
3 ot 600 1o 3000 2,37 — —
38+0,3
10 ot 2000 g0 10 000 3.35 — —
+ 0,05 —
30 ot 6000 10 30 000 4,66 — —




HsmepeHue 6A3KOCMU Ha pomayuOHHbIX BUCKO3UMeEMPAX

POTaHI/IOHHBIC BHCKO3HUMCTPBI OOBIYHO HCIIOJIB3YIOT IJIAA U3MCPCHUA I[PIH&MH‘ICCKOﬁ
BA3KOCTH. POTaHI/IOHHble BHCKO3UMCTPBI pa3jindarOTCA II0 TUITY HU3MCPHUTCIBbHBIX CH-
CTCM. KOAKCHUAJIbHBIC (COOCHBIC) MUIMHAPBI, KOHYC-IINIOCKOCTD, INNIOCKOCTBL-IINIOCKOCTD.

POTaHI/IOHHBIC BHUCKO3UMCTPBI IIPCACTABIIAIOT coboit CUCTCMBI, B KOTOpPBIX OCY-
MCCTBIACTCA CABUT'OBOC TCUCHUC XUIAKOCTH (pI/IC 3)

L b
- R‘! I 2. Al ! //,-«{’(p
1] ] \V '
<|>o
|

b a

a) 0)
Puc. 3. [eomeTpus poTallMOHHBIX BUCKO3UMETPOB!
a — BUCKO3UMETp ¢ KOHLIEHTPUYECKAM HUIMHAPOM (M — MOMEHT COIIPOTHUBIICHHUS;
R — paguyc BHyTpeHHero uInHApa; 6 — BHEIIHUH IMUIMHAP; L — BBICOTA UCTIBITYEMO KUAKOCTH;
® — YIJIOBasi CKOPOCTh BpallleHHs] BHYTPEHHETO LMIMH/IPA);
6 — Bucko3uMeTp ¢ cucTeMoil KOHYC — IMI0CKOCTh (M — MOMEHT CONPOTUBIICHUS;
R — pannyc konyca; ¢ — yron konyca; L —BbIcoTa IWIMHAPUYECKON YacTH KOHYCa;
® — yIJIOBasi CKOPOCTh BpAIlIEHUsI KOHYCA)

[TpuHuun neicTBus Hanbosee YaCTO MCHONb3YEMBIX POTALMOHHBIX BUCKO3UMET-
POB 3aKJIIOYAETCS B U3MEPEHUU CWJIbI BpalleHUs] poTopa (KpyTAUIMA MOMEHT) MpPHU
€ro BpallleHUU C MOCTOSHHOW YTJIIOBOM CKOPOCTHIO (CKOPOCTH BpallleHHsA) B
KUJKOCTH, PACIIOJIOKEHHON MEXKAY JABYMS KOAKCHAJbHBIMHU LWIMHIAPAMHU, OJUH U3 KO-
TOPBIX Bpalla€TCs JABUTATEIIEM, @ BTOPOU CTAllMOHAPHBIN.

PoTtanuoHHblE BUCKO3MMETPBHI NPUMEHSAIOTCS IJII U3MEPEHUsS BA3KOCTHU
HBIOTOHOBCKHUX (BA3KOCTbh, HE€3aBUCALIAas OT CJABHUIA) HJIU HEHBIOTOHOBCKHUX
KHUIKOCTEN (BA3KOCTH, 3aBUCSIIAA OT CABHMIA, UM Kaxymascs BiI3KoCTh). [lpu
U3MEPEHUH BS3KOCTU (CTPYKTYpHOH, 3(PPEKTUBHON MU KaxXyIIEHCs) ONpeaensieTcs
MOMEHT CHJIbl M (KpyTSILIMII MOMEHT), BBIPQXKEHHBIN B HbIOTOH-MeTpax (H:-M), koTopbIit
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MIPOITOPIIMOHAJICH YTy, Ha KOTOPBIM MOBOPAYMNBACTCS BHYTPEHHUH IMIIAHP.

PoTanmoHHbIe BUCKO3UMETPHI MOAPA3ISISIFOTCS Ha JBE TPYMIbBI: aOCONIOTHBIE U
OTHOCHUTEIIFHBIC BHUCKO3MMETPHI. B a0COMIOTHBIX BHUCKO3MMETPAaX TMOTOK JKUIKOCTH B
nu3MepseMoi (hopMe BIIOJIHE OIpeeeHHbIN. M3MepeHus NpuBoOAsT K 3HaUeHUsIM abco-
JFOTHOM BSI3KOCTH, KOTOPHIE MOXKHO CPAaBHUTH C JTFOOBIMHU JIPYTUMHU a0COTIOTHBIMU 3HA-
YeHUSIMHA. B OTHOCHTETBHBIX BUCKO3UMETPAX MOTOK KHJIKOCTH B U3MepsieMoii (popme He
BIIOJIHE ompenenieH. VI3MepeHus MPUBOIAT K 3HAYCHHUSIM OTHOCHUTEIBHOMN BS3KOCTH, KO-
TOPBIC HEJIB3S CPABHUTH C JIFOOBIMU APYTHUMHU aOCOTIOTHBIMU 3HAYCHHUSIMU WA IPYTUMUA
OTHOCHUTEIHHBIMH 3HAYCHHUSIMH, €CJTU OHU HE OTPEIEICHBI C TIOMOIIBIO TOTO KE METOa
OTHOCHUTEITLHON BUCKO3HUMETPHUH.

JIst 3aaHHBIX AWANa30HOB BS3KOCTH MPETHA3HAYCHBI Pa3IMYHBIE M3MEPUTEITh-
HBIC CHCTEMBI, & TAKXKE Pa3TMIHbIE CKOPOCTH BpAICHHUS.

[TPUBOPBI

Hauboinee pacnpocTpaHeHbl CAEAYIONINE TUTIBI TPUOOPOB.

Buckosumempul ¢ konyeHmpuueckum yuruHopom (adCcoarromHole UCKO3UMEMPbL)

B BuCKO3UMETpax ¢ KOHIICHTPUYECKUMHU IIMIHHAPAMU (BUCKO3UMETP C KOAKCHITb-
HBIM JIBOMHBIM IWJIUHIPOM WJIM BUCKO3UMETP C MPOCTHIM KOAKCUIBHBIM IUJIMHAPOM)
BSI3KOCTb OIPEACIISICTCS MyTeM MOMEIICHUS KUIKOCTH B IPOMEKYTOK MEXKIY BHEITHUM
Y BHYTPEHHHUM IHJIMHPOM.

B ciyuyae nmamMuHapHOTO MOTOKA, NMHAMUYECKYIO BSI3KOCTH 1|, BHIPOKECHHYIO B
nackaib-cekyHnax (Ila-c), paccuutbiBarot o dopmyne:

e T 3T

rae M — KpyTsSmyii MOMEHT Ha TIOBepXHOCTH muiuHapa, H - m; h — ryOuna morpysxke-
HUS BHYTPEHHETO LWJIMHJIpPA B )KUIKYIO cpeny, M; Ra — paanyc BHYTPEHHETO
U3 UWINHAPA, M; Rg — paJinyc BHEIIHETo U3 HWIMHIAPA, M; @ — YIJIOBasl CKO-
pOCTh, pan/c; K — MOCTOSAHHAsI BACKO3UMETPA, paj/M".
Buckozumempyl ¢ cucmemoii KOHYC — nI0CKOCMb (AOCONIOMHbBLE BUCKO3UMEMPbL)
B BuCKO3MMeETpax ¢ CUCTEMOM KOHYC — IIOCKOCTh MCCIEAyeMas )KUIKOCTb BBO-
JIUTCSI B IPOCBET MEXKIY IUIOCKUM JUCKOM M KOHYCOM, 00pa3ysl OMpeeIeHHbIN yTroJl.
N3mepeHus BA3KOCTH BBITOJIHSIOT ITyTEM BPALIEHUsI KOHYCA UJIM TUIOCKOTO JIMCKA.
B cnyyae ylaMMHapHOIO MOTOKA, JHMHAMUYECKYIO BSI3KOCTBH 1|, BBIPAKEHHYIO B
nackanbcekynnax (Ila-c), paccunteiBator mo gpopmyse:

1= {2 -r @

rae M — kpyTsIuii MOMEHT Ha MOBEPXHOCTU ImimHapa, H - M; R — paanyc xonyca, m;
® — YIJIOBasi CKOPOCTb, Paj/C; 0. — yroJl MeXay INIOCKUM JIMCKOM M KOHYCOM,
pan; K — MOCTOSHHAS BUCKO3UMET]a, pan/m’.

Buckosumemp co wnunoenem (omuocumenvrvie 8UCKO3ZUMEMPbl)
B BuckO3uMeTpax CO IINHAHAEIEM BSI3KOCTb OIPENECIAIOT IIYTEM BpAILECHUS
mmuHAeNs (UIMHIPUYECKOro win B popme aucka). OTHOCUTENbHbIC 3HAUCHUS BSI3KO-

CTH (MJIM KaXXyUIeHCs BI3KOCTH) MOTYT OBITh PACCUUTAHBI HEMTOCPEACTBEHHO C UCIOJIb-
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30BaHHEM IpeoOpa3yromux GakTOpOB U3 MOKa3aHUN JJIsl JAHHOW CKOPOCTH BpAICHUSI.

[TocTostHHast Bucko3uMeTpa K MOXKET ObITh ONpe/iesieHa MPU Pa3sHbIX CKOPOCTSIX
BpAIICHUs C UCIOJb30BAHUEM TPAAYUPOBOYHBIX KUIAKOCTEH NIl KaJMOPOBKU BHUCKO3HU-
METpPOB.

[Ipu TOM BSI3KOCTH paccuuThIBaeTCA 10O (HOpMyJIe:

=Ko (12)
rae M — KpyTaIui MOMEHT Ha MOBEPXHOCTH HMIMHIpa, H - M; @ — ymioBast CKOpOCTb,
pan/c; K — IOCTOSHHAS BHCKO3UMETPA, Pai/M-.

Brimmyckaembie mpuOOpbI COMPOBOXKIAIOTCA TaOJIMIIaMH, B KOTOPBIX IMpHBEICHA
MOCTOSIHHAS BUCKO3UMETpPA B 3aBUCUMOCTH OT IIJIOIIAJAN MOBEPXHOCTH HCIIOJIB3yEMOTO
[UJUHAPA U CKOPOCTHU €r0 BpalllCHHUS.

BsizkocTh U3MEpSIOT B COOTBETCTBUM C MHCTPYKIIUMEH MO MPUMEHEHHUIO POTALIUOH-
HOTO BUCKO3UMETPA.

YcaoBus onpeneneHusT BI3KOCTH Ha POTAITMOHHOM BHCKO3MMETPE YKa3bIBAIOT B
(hapmakomneiHOM cTaThe Ha JIEKApCTBEHHOE cpe/icTBO. K HUM oTHOCSTCS:

—  MOJIeb BUCKO3UMETPA;

— TeMIiepaTypa, Ipu KOTOPOU MPOBOIUTCS UCCIICAOBAHNCE,

—  THUIl UBMEPUTETHHON CUCTEMBI;

— yrJ0Basi CKOPOCTh (YUCIIO 000POTOB HIMUH/IEIIS) UIH CKOPOCTh CBUTA,

— Ppa3Mmep KOHTEHepa AJisl UCTIHITYyeMOro o0pasiia JIeKapCTBEHHOTO CPECTBA,

— 00beM UCTIBITYeMOro 00pasiia JIEKapCTBEHHOTO CPE/ICTBA.

H3zmepenue sa3xkocmu Ha 8UCKo3uMempe ¢ nadarowum uapukom

N3mepenne BI3KOCTH IMyTEM OMPEEICHUSI CKOPOCTH TMaJeHUs IIapuKa B KHUIKO-
CTH TIPOBOJIAT C TIOMOIIBIO BUCKO3UMeTpa [ enmutepa (puc. 4).

Puc. 4. Bucko3umerp ¢ najaromym mapuKoM
1 — xanuOpoBOYHBIE OTMETKH; 2 — IIApHK.
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Ha puc. 4 mokazan oOumii BUJ BUCKO3UMETpA C MAJAlONIMM IIapuKOM. B KoMm-
IJICKT BUCKO3UMeETpa BXOIAT mmapuku ¢ quamerpom oT 10,00 mo 15,80 MM, uto obecme-
YUBAECT M3MEPEHHE AMHAMHYECKON BA3KOCTHU TPaSyHMpPOBOYHBIX >KHJKOCTEH B JMaria-
30He ot 0,6 110 8-10* mITa-c.

Memoouxka. J1ns1 n3MepeHust BI3KOCTH UCTIBITYEMYIO JKUIKOCTh 3aJIUBAIOT B TPYOKY,
OITYCKAIOT IIApUK U TEPMOCTATHUPYIOT BUCKO3UMETP B TeueHue npumepHo 30 MUH Mpu
temmeparype (20 + 0,1) °C, ecnin He ykazaHo wHaue B (papmakoreiiHoi crarbe. Jlanee
IapuK CTaBAT B MCXOIHOE IMOJOXKEHHE. BKITIOUal0T CeKyHI0MED, KOT/Ia HIDKHSS 9acTh
Imapuka KOCHETCS BEpXHEH METKH, M OCTAaHABIMBAIOT, KOTJA IMAPUK JOCTUTHET HIK-
Hel MeTKH. BpeMms ABMKEeHUs IIapuka U3MEpPSIOT He MeHee 5 — 7 pas. Ilpu atom pas-
HOCTB MKy HAaMOOJIBIIIMM U HAWMEHBIITUM 3HAYCHUSAMHU BPEMEHH IBI)KCHHUS IIIapHUKa HE
noJpKHA npeBsimarh 0,5 % OT ero cpeTHero 3Ha4eHUsI.

JInHAMHUYECKYIO BSI3KOCTh UCITBITYEMOM YKHIKOCTH BBIYHUCIISIFOT TI0 (popmyie:

n= K- (pm - pofc) ) tcp. ) (12)

rJe 1 — JMHAMU4ecKas Bs3KOCTh, MIIa - ¢; K — mocTosiHHas BUCKO3UMETPA; Py, U Py —

IIOTHOCTH LIAPHKA U XKHIKOCTH COOTBETCTBEHHO, I/CM’; t.,, — cpenHee Bpems
JIBIDKEHUS IIapUKa MEXy KpalHUMU METKaMH, C.

[TocTosinHas Bucko3zumetpa (K) onpezensercs no popmye:

K= - 0 (13)
P~ Posx) "Tocp
TJe Mo — JAMHAMHUYECKasi BI3KOCTh TPATyHUPOBOYHOM KUAKOCTH, MIla - C ; py U Pox
IUIOTHOCTH IIAPHKA M TPALyMPOBOYHON KHIKOCTH COOTBETCTBEHHO, I/CM°,
ty,, — CpenHee 3HaYeHUE BPEMEHH ABMKEHUS JAHHOIO IIApUKa B IPagyHpo-
BOYHOM JKHMJIKOCTH, C.

Uuciio mocToSTHHBIX BUCKO3UMETPA COOTBETCTBYET UUCIY IIAPUKOB, BXOSIINX B
KOMILIEKT BUCKO3UMETPA.

[Tpn HEOOXOAUMOCTH TIOCTOSIHHBIE TIPHOOpa MOTYT OBITh MPOBEPEHBI IO BHIIIIE-
yKa3aHHOU (OopMyJIe ¢ TIOMOIIBIO TPATYUPOBOUHBIX KUIKOCTEH C M3BECTHBIMH 3HAYCHHU-
SIMM TMHAMHWYECKOH BSA3KOCTH. [[JTOTHOCTH MApPUKOB p,, BEIYUCIISIOT 1O (hopMyIie:

6 -m
e d? (14)
r7e m — Macca Iapuka, onpeaesieMas B3BelnBaHueM, T; d — TuaMeTp mapuka, CM.

[lepen mpoBeneHEM U3MEPEHUI BUCKOZUMETP CIEYET TIIATEIHHO MMPOMBITh U BbI-
CYIIIUTb.

Pu =
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