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JIABOPATOPHA POBOTA Nel.

Bu3HaueHHsI NOKA3HUKIB BJIACTHBOCTEl INIMHUCTOI MPOMUBAJILHOI PiAUHI

[{inb  poOOTH: OCBOITH METOAMKY BHM3HAUEHHS TMOKA3HUKIB BJIACTUBOCTEH
TJIMHUCTOI MPOMHUBAIIBHOL P1AMHU.

IIpomuBanbHi pinnan

VY SKOCTI MPOMHUBAIBHUX PIAMH IPU OYPIHHI CBEPJJIOBHH 3aCTOCOBYIOTH BOJISIHI
PO3YMHU PI3HUX OPTraHIYHUX 1 HEOPraHIYHUX PEYOBUH 1 KOJOIAaIbHO-CYCIHEH31HHI
CUCTEMHU, Cepe]l AKX HAUOIIbII MOUTUPEHUMH €:

1. TexHiuHa BOJa;

2. T'MAHKUCTI IpOMUBAJIBHI PIIUHH;

3. CremianbH1 TIMHUCTI TPOMHUBAJIbHI P1IVHMU;

4. AepoBaHi IPOMUBAJIbHI PiJIUHU;

5. TlpupoaHi BOJsSHI PO3YMHH, IO YTBOPIOIOTHCA B Ipolieci OypiHHS HAa OCHOBI
BUOYpEHHX TOPIJI;

6. BoasHi po34nHU MOBEPXHEBO-aKTUBHUX PEYOBHH;

7. CuikaTHI 1 CUIIKaTHO-TYMIHOBI PO3YHHH;

8. Po3unHu Ha HA]TOBIM OCHOBI Ta 1HIIII.

IIpoMuBaJIbHI PiAUHU MOBUHHI BUKOHYBATH HACTYIHI (PyHKIIII:

1. Bunocutn BHOypeHy mnopoay Ha noBepxHio lloBHe ouumienHs Bubowo Oyne
3a0e3mnedeHa 3a yMOBH

V.>1,2V,
ne V1 — MBUAKICTh HOTOKY, 10 HiAHIMAEThCSA; V), - MIBUAKICTh OCA/PKEHHS LIJIaMy B
HEPYXOMI piJIUHI.

[Ipy 1bOMY BeIMKE 3HAUYEHHS MAaIOThb CTPYKTYpHO-MEXaHI4HI (THKCOTPOIIHI)
BJIACTUBOCTI IPOMUBAJIBHUX P1AMH.

2. 3amo0iraTi NPOHWKHEHHIO B CBEPAJIOBHHY IUTAaCTOBUX BOA. /[l 1mporo
MIPOMMBAJIBHI PIAMHY MOBUHHI JIOMYCKATH 3MIHY IIUIBHOCTI BIJIMOBIIHO /0 MJIaCTOBOIO
THUCKY.

3. 3MeHIIyBaTH MPOHUKHICTH 1 301IBIIYBATH MIIHICTh CTIHOK CBEPIJIOBHHH, IS
YOro MpOMHUBAJIbHI PIIMHA MOBUHHI MaTW BU3Ha4Y€H1 QUIBTPYIOYl 1 KOPKOYTBOPIOIOUI
BJIACTUBOCTI.

4. 3HmKyBaTH MINHICTh Tipcbkux mopin. Lle Oyae 3abesneueHo, SKIIO
NPOMUBAJIBHI PIIMHU OyAyTh MAaTH BHUCOKY €HEpril0 3MOYYBaHHS 1 3HIDKYBaTU
MOBEPXHEBHM HATST HA MDK(Da3HIM OBEPXHI TpCchKa MOpoja — MPOMHUBAJIbHA PiIUHA.

5. 3maszyBatu OypoBWiA CHapsj, TMONEPeIKAl0UYd MOro KOpo3ito 1 3HOC.
[IpomuBaIbHI PIAMHA MOBUHHI MICTUTH PEUYOBHHU, 1110, a7COPOYIOUHNCH HA TIUHUCTIN
KOPKHM, KOJIOHI OypmibHMX TpyO0 1 CTIHKax CBEpAJIOBUHM OyIyTh 3HI)KYBaTH
KOoe(ILiEHT TEPTS.

6. Ox05101KyBaTH MOPOIOPYHHIBHUIM ITHCTPYMEHT 1 1HIII.

Benukuii o6csar 0ypoBux poOIT BUKOHYETHCA 3 BUKOPUCTAHHSAM TJIMHUCTUX TPO-
MUBAJIBHUX PIAWH, HEOOPOOJIEHUX XIMIYHUMH peareéHTaMu, 10 Mpe/ICTABISAIOTH COO0I0
JBOKOMITOHEHTHY T€TEPOTEHHY IMOJIAUCIIEPCHY CUCTEMY, y SIKIid TJIMHHCTI YacTKH €
JUCIIEpCHOIO (ha3010, a BOJIA - TUCTIEPCIMHUM CEePEIOBUIIIEM.

OCHOBHMM MaTepiajoM IS BUTOTYBaHHS TJIMHUCTUX MPOMHUBAIBHUX PIIUH €
[JIMHU, 110 Y XIMIYHOMY BIJHOIIEHHI SIBJISIIOTH COOOI0 BOJsHI amoMocuiikat. Ilo



MIHEPAJIOTIYHOMY CKJIaJl TJIWHUA BIJHOCSATHCS JO TOJIMIHEpPAJbHUX TMOPIT, IO
CKJIaJIal0ThCS, B OCHOBHOMY, 3 TJIMHUCTHX MIHEpaJiB, SIKi BIAPI3HAKOTHCS M COOOIO
XIMIYHHUM CKJIQJIOM 1 CTPYKTYpPOIO KPUCTAJIYHUX IparT.

OpHuM 3 BU3HAYAJIBHUX O3HAK MTMHUCTUX MIHEPAJIB € BITHOIICHHS

Siz/KzOg (I[G K-Al, Fe)

UuM Oingpiie 1€ BIJHOIIEHHS, THM CHJIBHIIIE BUSBISIOTHCS TiIpOdUIbHI
BJIACTHBOCTI TJMH, TUM CHJIBHINIE TJIMHU AUCIEPIYIOTH TPU B3a€EMOIl 3 BOJOIO.
upoko momMpeHi TIUHUCTI MIHEpAId TPyl MOHTMOPWUIIOHITY, MalUTOPCKITY,
TiIpOCIION, KaoniHy. fIBuiNa, II0 Bi):[6yBa10TLc;1 Ha MixdazHil HOBerHi TJIMHHACTA
JacTka - BOJA, 06yMOBJIeH1 TUTIOM KpPUCTAJIIYHUX IparT, J:[chepCchTIo 1 (l)OpMOIO
YaCTOK TJIMHHCTUX MIHEpaliB, CKIJIAJJOM BOJSHOTO cepenoBuIIa 1 JEeSKHUX 1HIINX
(akTOpiB, IO 1 BHU3HAYAIOTH TEXHOJOTIYHI BIACTHUBOCTI TIMHHUCTOI MPOMHBAIBHOT
piauau. [Ipu BUKOpUCTaHHI TIMHUCTHX MPOMUBAJIBHUX PIAMH MPO PO3XOKEHHS MIXK
IJIMHAMU CYISATh MO KUIBKOCTI PITUHU BIJOMOI B'SI3KOCTI, OJIEp)KAHOI 3 OJHI€T TOHU
riuad.  Hampukiman, 3 onHiei TOHHM OEHTOHITOBOI IimMHM BHXOZUTH 14,3 M
JTOOPOSIKICHOT TJIMHUCTOI NMPOMUBAIBHOI PIAMHHU, a 3 Ti€l KIIBKOCTI HU3BKOCOPTHOI
rivHy — Ti1pku 0,8 — 3 M PIIVHH.

[IpuiiHsaTO BBa)KaTH TJIMHY 3aJ0BLIBHOI SIKOCTI, SKINO HpH IiiasHOCTI 1200 KT/M°
HIII TapaMeTpyu MarOTh MPUOJIM3HO HACTYITHI 3HAYEHHS: B's3KicTh yMoBHA o CIIB-5 -
20-22 c¢; crarmuHa Hampyra 3pymieHHs — He Outem 20 MIla; moGoBuii BiACTIH 1
TPOLEHTHHMI BMICT TiCKy - MeHII 3%; cTabinbHiCTb - He Gimpmr 20 Kr/M°: BoxoBigiaua
cratidHa - He GOinbm 25 cm® 3a 30 xBmmmH. JUis BEMIpy 3a3HAYCHHX MapaMeTpiB
BUKOPUCTOBYIOTh CTaHIAPTHY amaparypy: apeomerp AI-2 (um AI-1), Bicko3mmetp
CIIB-5, npunagu CHC-2 ( CHC-1), mipuuii mutiaap Ha 100 CM3, npunaa [C-2 (uu
[C-1), npunag BM-6 Ta inmi. Hmwkde npuBeaeHi BiIOMOCTI PO OCHOBHI MOKa3HUKU
BJIACTUBOCTEN IPOMUBAJIBHUX PIAMH, Y TOMY YHCIII 1 IIMHUCTUX TPOMHUBAIBHUX P1IUH.

1. T'ycruna p r/em’
['ycTuHa BU3HAYA€E TiPOCTATUYHUN THUCK CTOBMA MPOMHUBAIBLHOI PIAMHU Ha BUOIH
Ta CTIHKU CBEPJJIOBUHU 1 BUBHAYAETHCS 3 PIBHSIHHS
_PH
Pr = 10 , M2
le p — TYCTHHA MPOMHBATBHOI pimuHu, Kr/M: H — BiacTamb Big piBHS pimuHH B
CBEPJIOBHHI JIO PO3TIISTHYTOI TOYKH 10 BEPTUKAII, M.

["apocTaTHyHUiA THCK CTOBIIA MPOMUBAIBLHOT PIAMHU MOKE 10 PI3HOMY BIUIUBH Ha
npouec Oypinns. [Ipu mepeOGyproBaHH1 mIapiB, MO0 MICTITh PiMHY (Ta3) 3 BEITUKUM
IUIACTOBUM TUCKOM (Pnn), TifpocTaTMyHE THCK CTOBIA MPOMHBAJIBLHOI PITHHU
3ano0irae MPOHUKHEHHIO TUIACTOBOI PiAMHU (Ta3y) y CBEPJIOBUHY MpU TOTPUMAHHI
YMOB

Pr> Pun y

[IpomuBanbHI PiIMHUA 3 BEIMKOIO T'yCTHMHOI (BHCOKE Pr ) OXOpOHSIIOTH CTIHKH
CBEpMJIOBUHU BIJl OOBajieHHs TMpu OypiHHI CHJIBHO TPIIIMHYBATUX TMOPIi,
3a0e3Meuyoud  HOPMaJIbHUN  TEXHOJOTIYHMM  mporiec. HeraTtuBHe  3Ha4YeHHS
TAPOCTATUYHOIO THUCKY CTOBIA MPOMHUBAJIBHOI PIJIMHU TMOJISITa€ B TiM, IO BOHA
N1JBUIIY€E MILIHICTD TIPCHKUX MOPiA y BUOOI 1 CHIPUSiE€ 3HUKEHHIO MIBUIKOCTI OypiHHS.
IcHyIo4M TpHOOPH ISl BHMIPIOBAHHS TyCTHHH MAlOTh TPAIylOBaHHA y TI/cM'.
CriBBITHOIIEHHS MK IIAMH OJTMHUIISIMHA HACTYITHE

1 r/em® =10° kr/m®



2. B'sskictb ymoBHa T, ¢

YMOBHOIO B'I3KICTIO Ha3WBAETHCS TPUBATICTh BUTIKAHHS BHU3HAYEHOTO 00CSATY pi-
IuHUA 4epe3 KambpoBany TpyOky. Ilpu kopucryBanni npunagom CIIB-5 ymoBHOIO
B'SI3KICTIO MPHITHATO BBAXKATH Yac BUTIKaHHS 500 cM® IPOMHUBAIBHOI PIXHHE 3 TifKH, Y
siky Hammto 700 cv®. YMOBHA B'S3KICTH HE Ma€ CTPOrOTO HAayKOBOTO OOIPYHTYBAHHS,
ajie JTI03BOJISE OIIHIOBATH TEXHOJIOT1YHI BJIACTUBOCTI MPOMUBAIBHOI PIIMHUA. Y MOBHA
B'A3KICTh HE OOBAXXHEHUX TIMHUCTUX MPOMHUBAJIBHUX PIAMH MOBHHHA OyTH 25-+5 cC.
Sxmo ymMoOBHA B'S3KICTh 3HAXOAUTHCA B Mexax 16-19 ¢, To 1me CBiIUUTH TPO
HEJOCTaTHIO KOHIEHTPAIlil0 TJIUHUA B pinuHi. [Ipr HasgBHOCTI 30H MOTJIMHAHb YMOBHY
B'SI3KICTh MABUINYIOTH 10 80 c. 1 Ouibime. 3aBASKH CUJaM BHYTPINIHBOTO TEPTS 1
3YEIUICHHA MDK YacTKaMH JTUCHEPCHOI ¢a3u, TIUHUCTI MPOMHUBAIIBHI PIAMHUA MalOTh
3MATHICTh YTPUMYBaTH B 3BaXEHOMY CTaHI 4YacTKM BHOypeHOi mopoau 1
TOHKOPO3MEJICHI MOPOIIKH MOBAXIyBaiB.

3. Craruuyna nanpyra 3pyumenuss CHC, Ila

CraruvHa Hampyra 3pylieHHs 11e MiHIMaJbHa CHJIa, BIJIHECEHA /10 OAWHUIII TLJIOIII],
AKy TpeOa MPUKIACTH JUJIS TOTO, 00 3MYCUTH NMPOMUBAIIbHY PIAUHY TEKTH, TOOTO Ta
MiHIMaIbHA CHIA, IO HEOOXimHa s pyiiHYBaHHS CTPYKTypH Ha miomi 1 cm>.
BenuunHa cTaTM4HOI Halpyru 3pyLIeHHs, OOyMOBJIEHa 4epe3 OAHY XBWIMHY Iepe-
OyBaHHSI IPOMHUBAJILHOI PIAMHU B CIIOKOI MicClis pyHHYBaHHS CTPYKTYPH, € OCHOBHOIO
XapaKTEPUCTHKOK MIIHOCTI CTPYKTYpPHU. 3JAaTHICTb MPOMHUBAJIBHOI PIAMHU TYCHYTH
IpU CTaHl CIOKOK 1 3HOBY pO3PLIKYBaTUCS MpPHU CTPYLIYBaHHI HAa3UBAETHCA
TUKCOTPOITI€I0, & MBHUJKICTh BIAHOBIEHHSA CTPYKTYPH - THKCOTPONHICTIO. YuM BuIe
TUKCOTPOIIHICTb, TUM CHWJIbHIIIE PYHHYETHCS CTPYKTypa IMpHU MEpPEMIIIyBaHHI, TUM
IIBU/IIIE BiTHOBIIOETHCS BOHA MPHU CTaHI CHOKOO. {71 BU3HAYEHHS THUKCOTPOITHHX
BJIACTHBOCTEH MPOMHUBATIBLHOI PITUHY CTATUYHY HAIPYTY 3PYIICHHS BU3HAYAIOTH Yepe3
10 xBunuH nepeOyBaHHA i1 B CIOKOI MIcis nepeminryBaHHs. YacTka Bij po3noairy
CHCwo na CHC: HazuBaerbcs koedimientom tukcorpomii (Kr). Yum Bumie
TUKCOTPOIIHICTh, THM Kpalllda YTPpUMylO4Ya 3JaTHICTh TPOMUBAIBHOI PIAWHH.
BUCOKOTUKCOTPOTIHI TPOMUBAJIbHI PIIUHU, MOTPAIUIAIOYA B TPIIIMHUA MOTIMHAKOYHX
TOPU30HTIB, 3aCTYIHIOIOTh Y HUX 1 COPUSIOTH JIKBIJAIT MOTJIMHAHHS. Y TOM K€ Yac
TUKCOTPOIHI BJIACTUBOCTI IPOMUBAJIBHOI PIIMHU CTBOPIOIOTH YCKJIAJHEHHS MPH IIYCKY
HACOCIB 1 MOXKYTh CIIYKUTHU IPUUMHOIO T1APABIIYHOTO PO3PUBY TOPU3OHTIB.

4. TlpoueHTHMI BMicT micKy i rpydoaucnepcHux ¢ppaxuii

[{s B1acTUBICTh 3aCHOBaHA Ha SIBUILI CEAUMEHTAIlli TpyOOIUCIIEPCHUX YACTOK Y
pO3BENICHI MPOMUBANIBHIA piKHI (TIMHUCTA MPOMHUBAJIbHA piIUHA PO30aBIAETHCS
BOJIOIO y BijiHOIICeHHI 1:9).

BusHaueHHs1 poOIsTh 3 PIBHOCTI

IT=2Vo, %,
ne IT — 3mict micky 1 rpydoaucnepcHux (pakuiii: V, - o0car ocagky y BiICTIMHHUKY
OM-2, cm®.

[Ticok € MIKIATUBOIO TOMIIIKOIO, 1[0 MPUBOJUTH A0 3HOCY OYpHIBHUX TPYO 1 OK-
peMux Jneraneii OypoBOro Hacocy, TOMY HOro 3MICT B TPOMHUBAJIBHIN PiuHI HE
MMOBUHEH NepeBuIllyBatu 3 %.

5. Jloooswuii Biactiii O, %

J1o00BUM BiJICTOEM HA3WBAETHCS KUTHKICTh PIAMHM, KA HE MICTUTh TBEpOi (a3wu,
0 BHALIMIACA Yy BepXHiil 4acThHi MipHOro wmmiHzpa obcsrom 100 cM® 3i ckmamy
IPOMUBANIBHOI PIJIMHU Yepe3 24 roaunu. JJo0oBuii BiICTIA MOBUHHUI OyTH HE Olibliie



2 —3%.
6. CrabinbhicTn C, Kr/m°

CTabuIBbHICTIO TPOMUBAJIBHOI PIAMHN HA3UBAETHCS PI3ZHUIIS MK T'yCTHHA BEPXHBOI
1 HUXXHBOI TIOJIOBUHM CTOBIA MPOMHBAIBHOI PIIUHU, BUTPUMAHOTO B UWIIHAPI
npotarom a06u. YuMm Oinblie pi3HUI B T'yCTHHA, TUM MEHII MIIIHA CTPYKTypa 1
MEHIIIE CTaOUIBHICTh, 4, OTXeE, TipIle yTpUMyloua 3JaTHICTh OYMCHOro areHta. s
HEOOBAKHEHNX IPOMHUBAIGHIX PiAMH CTAaGiLIbHICTh MOBHHHA 6yTH He Oimbm 20 Kr/m’,
U 06BaYKHEHHX - He Oimbir 60 Kr/m”.

7. BoagoBiggmaua craTuuHa B, ev® 32 30 XxBHIIMH

BomoBigmadoro (cTaTHdHO1) Ha3WBAETHCA KUIBKICTh PIIWHM, O BiA(UIBTpyBaIacs
3 MPOMUBAJIBHOT PIAMHU Yepe3 manepoBuil QIbTP MiJ JI€I0 HAIIUIIKOBOTO THUCKY MPU
BIJICYTHOCTI PYyXy pIOAUHH Y3J0BXK TMOBEpXHI (QuIbTpa. 3a MOKA3HUK CTATUYHOI
BOJIOBI/IZIaul MPUKUMalOTh KUIBKICTh PIAMHH, 10 BiA(UIbTpyBajacs yepe3 ManepoBUi
bieTp aiamerpoM 7,5 cM 3a 30 XBUIIMH. TIpH Tiepenasi Tucky B oguH MIla 1 kiMmHaTHIN
temriepatypl. KidbKicTh AMCHEPCIMHOTO CEepeloBUINA, IO BIJOKpEMMIIACs, €
BXXJIMBOIO XapaKTEPUCTUKOIO MPOMUBAIBHUX pinH. CTaTuyHa BOJOBIIIa4a 3a Oyib-
SAKUW TPOMIDKOK Yacy Moxe OyTu oOuucieHa no Gopmysi

Q — k0,5p0,5T0,5/‘u0,5
ne R = Q,,/0Qs: Q, - obcsar pinuny, mo BiadinerpyBanacs: Qg - o0csr TBepaoi (asu B
kipui: T - wac: p - mepemaa THCKY: [ - B'S3KICTh pigkoi ¢asu: K - mocriitHmii
KOe(III€HT.

Axmo no BenuuuHi BopoBianaui Qi, 3a yac Ti, mOTpiOHO BU3HAYUTH BEIUYUHY
BomoBigaui Q2 3a yac T2, To 3 piBasgHHA (l), BBaxkatouu R, p, { He3MIHHMMH, 3HAXO-
JTUMO

Q1=K1 T1%° 1 Q=K T2%°

[Mpuiimarouw, 1110 B yMOBax Toro camoro fociiny Ki=kz ogepixumo:

& _Kh _ T aw  Q, =0 [F]
Q. KT, [Ty 2o

PiBusiHHS (2) MOkHA 300pa3uTh rpadivyHo, BIIKIABIIHM 3HAYCHHS 00CATY (iIbTpaTy

Q Ha oci opiuHaT. a 3HaueHHs VT Ha norapudmiuniii oci a6ermc. 15 3anesxHicTh Gyne
MPEACTABICHA Y BUIISAI MPAMOi, HAXWJI AKOi 30€epiraeTbCs IMOCTIMHUM, aje uepes
nesKe CKym4eHHs (iabTpaTy B MOYATKOBUM MOMEHT JOCHIAy, OyJe crocTepiratucs
3CYB Y3J0BX OC1 OpJIMHAT, TOOTO

Q1 =K\T, £8QiQ; = K\T, £ AQ

ne AQ - morpiHICTh AOCBIAY.

BusnaunBmm Q2 3 (3) i mpoBiBImHK npsMy B KoopauHaTHIN citii V Bix T, MoXkHa
3HaWTH 3HaueHHsa AQ. SIKiIo npsiMa mepeTHe OCh OPJMHAT BHINE HYJIHLOBOT TOYKH, TO 3
oTpuMaHux 3HaueHb Q2 1 Q1, Tpeba BimHATH AQ. SKIO HIXKYE - TO JIO OTPHMaHUX
3HadyeHb Q11 Q2 Tpeda nogatu AQ.

8. ToBmmHa rauHucToi Kipku K, mm

CyJacHU#l pO3BHTOK HAayKH 1 BUMOTH TMPAKTUKH ITOKa3aJIH, IO TepepaxoBaHUX
BUIIE IMapaMeTPiB HETOCTATHRO ISl JETAIBHOI XapaKTEPUCTUKH MTPOMHUBATHHUX PiJIUH
1 CIIPSIMOBAHOTO PETYJIIOBaHHS iXHIX BIACTUBOCTEH. Jlesiki mapaMeTpu HE € CTPOTHMH
KUIBKICHUMH XapaKTEPUCTUKAMH JTUCIIEPCHUX CHUCTEM 1 JO3BOJISIIOTH TIJIBKH YMOBHO
OIIHIOBATH SIKICTb TMPOMHUBAJIBHUX piauH. Tak, HampuKIaj, OIIHIOIOYH BEIUYUHY




BOJIOB1/IJ1aul 32 JoMOMOroro npunaay BM-6, 3Buuaiino, MatoTh Ha yBasi:

- HEraTMBHHUU BIUIMB (UIBTpAIlll BOAM 3 NMPOMHUBAIBHOI PIIUHM HA IIap, IO BH-
KJIMKA€ 3MEHIIICHHSI TPOHUKHOCTI MTPOAYKTUBHOTO TOPU30HTY (Ipu OypiHHI Ha HaTY,
ras, BOJy):

- HEraTUBHMM BIUIUMB (QiIbTpallli Ha TJIMHUCTI CJIAHIIEBI MOPOAM Mid 4yac OypiHHS,
110 MPOSIBIISIETHCS B HAOpsAKaHHI M 00BaJiax iX y cTOBOYp CBEp/IOBUHU;

- YTBOpPEHHS MYXKHX TOBCTHUX TJIMHUCTHX KOPOK, IO 3BYXKYIOTh CTOBOYp CBEp/I-
JIOBHHH 1 OPYIIYIOTh HOPMAJIbHUX YMOBHU OYypiHHSL.

v pe3yJIBTaTi JOCITIKEHb OCTAaHHIX POKIB JIEKIIbKOMa aBTOPAMH YCTAaHOBJICHO, ITI0
BOJIOBi/IZlaua 3 MOTOKY ABO(a3HuX 1 Oararoda3Hux cucTeM (IUHaMiIYHa BOJOBiAava),
HE3aJIeKHO BiJ BEIMYUHU mepenay THCKY, IIBUIKOCTI TIOTOKY, TEeMIEpaTypH 1
XIMI9HOT 0OpPOOKH, TOKOPIHHO BIAPI3HAETHCS B CTATUYHOT BOAOBIIIadi, 4epe3 30BCIM
pPI3HHI MeXaHI3M BiIiIeHHS Boau. Jlo TOro X CTaHAApTHI MPWJIATUd W amaparypa,
3aCHOBAaHI Ha CTAaTUYHUX BUMIpax, HE JIal0Th MOBHOI 1H(OpMaIIii PO SBUIIA, 3B'SI3aHUX
3 BojoBinavyow. Crangaptauii npunaa CHC-2, npusHaueHui JJIs OIiHKA CTaTUYHOL
HAmpyrd 3pYIICHHS MNPOMUBAIBHUX PIAWH, 10 BHUHUKAIOTH Y 3a30pl MDXK JIBOMa
CIIBOCHO PO3TAIIOBAHUMH LUJIHIPAMH, BPaXOBY€ TUKCOTPOINHY 3MIHY MEXaHIYHHX
BJIACTUBOCTEH IMpU 00EpTaIbHOMY pYCl, TOOTO BIANOBIJAE MOMEHTY, KOJIH Y
CBEp/JIOBHHI TPOBEPTAIOTh OYpPOBUN I1HCTPYMEHT Iicis Jesikoro mpoctor. Lle
BuruinBae 3 Metonuku BusHaueHHs CHC. Hampyra 3pyiieHHST OOYMCIIOETHCSA MO
MaKCUMaJIbHOMY KYTYy 3aKpydyBaHHS TPYKHOI HHUTKHA, TOOTO KOJIM BHYTPIIIHII
UWITIHAP OpUiagy pa3oM 3 IPOMUBAIBHOIO PIAMHOIO Tepectae obOepratucs. Cuiia
o1I0py, 00YMOBJIEHA CTPYKTYPOIO MPOMUBAIILHOI PIAMHH, BU3HAYAETHCS 3 BUPA3Y

fi =2nrl6
ae il — BignmoBigHO paziyc 1 BUCOTA LUIIHAPA, CM.
MAg
27y

ne — M MOMeHT, HeoOXiTHUIA JIs IPY>KHOT HUTKU Ha KyT, piBHUHA 1°.
Y MOMEHT pyHHYBaHHsI CTPYKTYpH
MAgp MAg
2nrld = T i 0= Sr2l = KA([)
ne K — moctiitHa mpuiiaxy, TOOTO cTaTMYHA Hampyra 3pYIIEHHS MPU KYTI 3aKpy-
YyBaHHS Ha OJIUH TPaJyC.

[Tpu migitoMi KoJOoHH OYypUIBHUX TPYO 31 CBEPJIOBHHH TUKCOTPOITHI BIACTUBOCTI
MIPOMUBAJIBHOI PIIMHU CTBOPIOIOTH JOAATKOBI PO3TSAKHI 3yCHIUISA, a MPU CIYCKY TPYyO
BOHU YHUHSATH OIIp, MPAarHy4YH CHOBIIBHUTH IMIBUIKICTh IXHBOTO PYyXYy BHH3. 3a JOTO-
Moroto potatiiiHoro npuiany CHC-2 Bu3HavaeThCcsl BEIMYMHA BUHUKAIOUO1 HANPYTH
yepe3 MOMEHT, 10 KPYTUTh, a HE Yepe3 PO3TsiKHE 3ycuiuid. ToMy 3HaliieH1 3HaYeHHs
6 no npunany CHC-2 TuUIbKM yMOBHO MOXYTh OYyTH BHUKOPHUCTaH1 JUIsl OIIIHKU
IPOLIECIB, 110 MAIOTh MICLIE TPH CHYCKY 1 MIAHOMI IHCTPYMEHTA.

IHopsinok BUKOHAHHS po0OTH

VY roauHu o3a ayIUTOPHUX 3aHATh

1. O3natioMuTHcs 3 TexHIYHUM omucoM mpuiaaiB Al'-2, CIIB-5, CHC-2, 11C-2,
OM-1, BM-6 1 iHCTpyKIIsSIMU 3 €KCILTyaTalii,

2. [TinroryBatu Teopetnunuii Marepian (mutanas NeNe 3-17).

VY roauHu ayTUTOPHHUX 3aHSThH

1. IlepeBipuTH HasSBHICTH yCIX MPUJIAIIB HA pOOOUOMY MICIIl 1 IXHIO TOTOBHICTH 10




BUKOHAHHSI pOOOTH:

2. Bu3HayuTH MOKA3HUKH BJIACTUBOCTEH MEPBUHHOTO TIMHHUCTOI MPOMUBAIBHOI

PIIVHHU.
3arajbHi BKa3iBKH

1. Tlepen BU3HAUEHHSIM MOKA3HUKIB BIACTUBOCTEH TJIMHUCTOI MPOMUBAILHOI pi-
JUHUA 3pOOUTH TEPEBIPKY, HACTPOIOBAHHS 1 PEryJIIOBaHHS MPUJIAJIB BIAMOBIIHO J10
THCTPYKIIHN 3 iX eKCIUTyaTarii.

2. BusHaueHHS YMOBHOI B'SI3KOCTI pOOMTH HE MEHII TphoX pasiB. [lepen KoxHUM
BHU3HAUCHHSM MPOMHBHA PiAMHA NMOBMHHA OyTH J00pe mepemimiaHa, a ciToYka BiCKO-
3UMeTpa 1 Jiiika 1o0pe nmpoMuti. Pi3HuUIA y BU3BHAYEHHSIX HE MOBMHHA TEPEBUIIYBATH
JECSITHX YaCTOK CEKYH/IH.

3. BusHauyeHHs cTaTMYHOI HANpyru 3pyILICHHA poOUTH uyepe3 | XBUIMHY 1 Yepes
10 xBuIMH He MEHII 2 pa3iB. Y CKISHKY 3aJJUBATH PO3YMH TUIBKU Y€pe3 BICKOZUMETP,
IPUYOMY PiBE€Hb TJIMHUCTOI MPOMHUBHOI PITMHU TOBUHHMM 301raTUcCs 3 BEPXHIM 3pi30M
M1JIBICHOTO ITWJIIHIpA.

[Ticns Bu3HaueHHs 0, 1 6,5 Tpeba HAJTUTH B CKIISIHKY CBIXKY MOPIIIIO PIAMHH 1 3pO-
OUTH MOBTOPHI BUMIPH.

Busnauennst 6 poOuTu 1o HacTynHik GpopmMyIii

0 = K(p'MF/CMZ

ne K — koHcranTa mpuianmy (st JaHOTO MPHJIaLy i BH3HAYCHOTO HOMEpa JIPOTY),
TOOTO cTaTUYHA HAMpyTa 3pYyIICHHs NP KyTi 3akpydyBaHHs Ha 1 °, [la rpan, ¢ — KyT
MOBOPOTY MIJIBICHOTO LWIIHPA, TPATYCH.

3a10BUTbHUMH BBAXKAETHCSA T1 PO3PAXyHKH, L0 BIAPI3HAOTHCS MK COOOIO HE O1-
JbplIe HIK HA 3-4 po3noauiy (Ipy nepuioMy 1 HOBTOPHOMY BHMIpax).

CraTu4Ha Hampyra 3pyIIeHHs - BEJIWYMHA TIEpPEMiHHA, 3aJie)KHA Bl yMOBHU Tepe-
MIILIYBaHHS PO3YMHY 1 B1Jl TPUBAJIOCTI IepeOyBaHHS Or0 B CTaH1 CIOKOIO.

Jns toro mo0 3abe3neynTH 30Ir pe3ysbTaTiB BUMIPY, HEOOXIHO MHIATOTYBAaTH
TJIMHUCTHUI PO3YHH JIO BUMIPY B CTPOTO BU3HAUYCHUX YMOBAX:

a) TepeJ]] BUTPUMYBAHHSIM y CTaHl CIIOKOIO PO34YMH Tpeba eHepriiHO MepeMilaTH,
UIg TOro, o0 Ha MOKa3aHHS MpWIagy HE BIUIMHYJIO THUKCOTPOIHE 3arylleHHS
PO34YMHY, TPUIOMY IHTEHCUBHICTb MEPEMINITyBaHHS TOBUHHA OYTH 3aBXIH OJHAKOBA;

0) BKJIIOYATH MOTOP TOYHO 4Yepe3 OAHY XBHWJIMHY JUIsl BU3HadueHHs 6, 1 uepe3 10
XBWJIMH I BU3HAUEHHs 6 ;

B) KyT I[OBOPOTY IWJIHIApa HE MOBUHHUM mnepesuinyBatd 70°. SKmo umiHap
IPOJIOBKY€E 00€PTATUCS, BUMIP IPUIUHSIOTH 1 PE3yNbTaT 3anucyroTh Tak: §>200 Ila.

4. TlpomMuBHI piMHI, TOCTIKYBaHI Ha TOOOBUHN BiJACTiH, CTaOUIBHICTD 1 BOJOBII-
Javy, TOBUHHI OYTH MPOIYIIEH] Yepe3 BICKO3ZUMETP.

5. [Tpu po6oTi 3 mpunagom BM-6:

a) TEepeBIPUTH TEPMETHUYHICTh MPHUIIATYy, 3J€rKa HATUCKAIOUM Ha IUIYHXXep 1 CIo-
CTEpPIraroyu 3a HOro MmosjoXeHHsM (y TepMETUYHOMY NPUJIaJl MPU 3aKPUTOMY KJIaraHi
TUTYH)KEp HE TIOBUHHUHN OITyCKaTHUCH);

0)  iamnaH QuIbTpa BIAKPUBATH MOBOPOTOM I'BUHTA HAa OJUH 00OPOT;

B) BOJIOBiJ/Iauy BU3HAUATH SK PI3HUIT MIXK YHCIOM PO3MOJIIIB Ha SKHM OITycC-
TUTHCA TUTYHXep depe3 30 XBUJIMH, 1 YUCIOM PO3MOAUTIB HA SKUW PI3KO OIMYCTUTHUCS
TUTYH)KEP Y MOMEHT BIJIKPUTTS KJIalaHa;

r') BOJOBIJJIady, BUMIpIOBaHy Ha mpuiagi BM-6, mopiBHATH 3 pO3paxXyHKOBHUMHU



JAHUMH, OTPUMAHUMU NP BUKOpPUCTaHHI opmyiu (3), BBIBIIM BIAMOBIAHUMN IOIpa-
BouHuii koedinieHT (Af). Pe3yabTat BH3HAYCHHS IIOKAa3HHMKIB BJIACTHBOCTEH
3anucaTty B TaOJIUINO 1 00rOBOPUTH OTPUMAaHI pe3ybTaTu.
3MmicT 3BiTY

1. Metonuka BH3HAUEHHS MOKA3HUKIB BIACTUBOCTEH TIMHHUCTOI MPOMHUBAIBHOI
piauHU.

2. Tabmuns 3 pe3yabTaTaMd BU3HAYCHHs (IWB. MOMATOK) AHami3 OTpUMaHUX pe-
3yJIbTATIB.

JLs1 3atiky 1o 1aHiii jabopatopHiit podoTi HeoOXixHO:
1. YMiTu nepeBipsATH BUIIEBKa3aHIl MPUIA/IN 1 3HATh MPaBUIIa iXHBOT €KCILTyaTaIlii;

2. Vcuo BiamoBicTy Ha mutanasg NeNe 3-17;
3. 3HaTH TOYHE BU3HAUECHHS ITOKA3HUKIB BJIaCTUBOCTEN.
Honatok Nel
10 J1abopaTopHOi poboTn 1
Pe3y.HBTaTI/I BU3HAUYCHHA HOKa3HI/IKiB BHaCTHBOCTCﬁ HepBI/IHHOFO
Iloka3zunku TJINMHUCTOT'O pOS‘II/IHy .
o [Ipumitka
BJIACTUBOCTEH bpuranu
Ly Ivivive v vl | IX | X]| Xl | XI
r
cM?2
T cek
9 MT
1 cex?
0 mr
10 cex?
r
cm3
6 %
B cm® 3a 30 xB
K, MM

IHIPUMITKA: bpuragu |-IV Bu3zHauyatoTh TNOKAa3HUKM BJIACTUBOCTEH TIJIMHHUCTOI IPOMHUBHOL
PEUOBHHHU, BUTOTOBJIEHOI 3 OEHTOHITOBOI MnHY, a Opuraau VII - XII - i3 3Bu4aiiHuX IiUH.




JIABOPATOPHA POBOTA Ne2.

MeToau OLiHKH SIKOCTI IVIMH

SIKicTh IJIMH OIIHIOIOTH 32 IOTIOMOTOO TIOJILOBHUX 1 JIJAOOPAaTOPHUX METO/IB.

[ToneBi MeTonu AO3BOJSIOTH JOCUTH IIBHIKO BU3HAYUTH MPUAATHICTH TIIMHHU.
Haii6inpmn TouHy SKICHY XapaKTepUCTHKY TJIMH IO MIHEpaJOTIYHOMY 1 (pakiiiHoMy
CKJIa/y 1 1Mo 1XHiif 0OMiHHIM 31aTHOCTI 3a0€3MeUyI0Th TaOOpaTOPHI METOIH.

i podoTH

BuBUeHHS METONMKM BU3HAYEHHS SIKOCTI TJIMH NOJBOBUMH 1 1a0OpaTOpPHUMU

METOJaMH.
1. IHoaboBi MeTOoaU

J1o TTOILOBUX METO/IIB aHAIII3Y SKOCTI TJIMH BITHOCSATHCS HACTYIIHI: Bi3yaJbHUM,

METO/] 3MOUYBaHHS 1 BA3HAYEHHSI 3arajIbHOIO COJIbOBOTO CKIIAJY.
1.1 BizyanibHuii metoj

[Tpunanexnocti Ta Marepianu. Hixk, nepes'sHa mgomka posmipom 20*30 cwm,

MOPLIEJITHOBI YaIllKa 1 MaTOYKa, IMATOYKH TJIMHU PI3HOI KOCTI PO3MIPOM 5-7 cM.
Xix podoru

[IIMaToykM TJIMHU TPUPOAHOI YK BOJOrOCTI B TMOBITPSIHO-CYXOMY CTaHi
MIIJAI0Th BI3yallbHOMY OTJISY JUIsl BUSIBJIEHHS MEXaHIYHHUX JIOMILIOK, 3JaMy pyKamu,
PO3IaBIIOBAHHIO MAJBLSMH, PI3aHHIO HOXEM. Y 3BOJIOKEHOMY CTaHI BU3HAYAIOTh Ha
JOTUK B'SI3KICTh 1 PO3rOPTAIOTh IVIMHY B TOHKI WIHYpH. /[l bOoro B mopuensiHOBIN
qamii 3 TPyJO4YOK TJIMHU 1 BOAM TOTYIOTH TICTONOAIOHY Macy, y SIKy J0Jal0Th
pPO3TEPTUIl TMOPOIIOK i€l X TJIMHU JO0 OJEp’KaHHSA IUIACTUYHOTO CTaHy. [JuHa
BBAYKAETHCSI MPUAATHOT 111 TOTYBAHHS PO3UMHY, AKIIIO BOHA Ma€ HACTYIHI SIKOCTI:

HE MICTUTh MEXaHIYHUX JOMIIIOK, TOMITHUX HEO30POEHUM OKOM;

XapaKTEePU3y€eThCsl BETUKHUM OIIOPOM 3J1aMy;

YTBOPUTH F'OCTP1 CTIMKI Kpai MpH 371ami;

Mailke He MIAAa€ThCs PO3ABIIOBAHHIO MATBISIMU B IPIOHUX IIIMATOYKAX;

MIPH pi3aHHI HOXKEM Ma€ K O BIJMOIIPOBAHY MOBEPXHIO 3pi3y 1 OLIBII TEMHOTO
KOJIbOPY B MOPIBHSIHHI 31 371aMOM;

y HaJIMIpHOMY BOJIOTOMY CTaHi Ipy3ja Ha IOTHK;

y IUIACTUYHOMY CTaHi JIETKO PO3KOYYETHCS B JIOBT1 1 TOHKI IIHYPU 1aMETPOM J10

1 Mm.
JlaHHI crIOCTEepEKEHb 3alUCYIOTh y Ta0II. 1.
Tabmums 1
ToKkasHuKK HiMe D 31323.31(3 FHI;’HH

HasiBHiCTh MeXaHIUHUX JOMINIOK (BiACYTHI, €, 6araTo)

Ormip 3mamy (BEJUKE, CEPETHE, MAJIE)

XapakTtep KpaiB npu 371ami (TocTpi, CTiHKi, 3rIa/KeHi, 110 JIETKO
00CUMaroThCs)

Omip aApiOHUX MIMATOUYKIB PO3JIABIIOBAHHIO (HE MiAJIAI0THCS, BaXKKO, JIETKO)
[ToBepxHs 3pi3y (63 3MiHU, TEMHA OIHCKYyYa, HIOPCTKYBaTa)

B’s3kicTh TicTOMOAIOHIN Mac Ha JOTUK (CHJIbHA, CEpeIHs, clla0Ka)
MiHiManbHUI laMeTp HIHYpa MPH pO3KOUYBaHHI, MM

IIPUMITKA. [lati BUCHOBOK, SIKU 3pa30K IJIMHU HAMOLIbII MPUAATHUHN 71 TOTYBaHHS TNIMHHUCTOTO
pPO34MHY.



2. MeTo1 3MOYyBaHHA

[Ipy ormiHI SIKOCTI TVIMH BaXXJIMBE 3HAYCHHS MAlOTh JaHl MpO MiHEPAIbHHUI
CKJIaJl, 10 OOYMOBJIIOE€ PIi3HI TEXHOJOTIYHI MNPUHAOMH NPUTOTYBAHHS TJIMHUCTUX
PO3YHHIB.

s omiaka Moxe OyTH 3po0sieHa METOAOM 3MOYYBaHHS 10 MaKCHMOBUYY.

MeTon 3acHOBaHWW Ha BHW3HAYCHHI 4Yacy YCMOKTYBAHHS MOPOIIKOIOIi0HOFO
a0 1 Mol 4%-Boro po3uuHy mipodochOpHOKHUCIOTHOTO HATPirO. 3a TMOKA3HUK
SKOCT1 MPUUMAIOTh YMOBHY BEJTUUHHY

K =1tD

ne t - yac ycMOKTyBaHHs po3uuHy, xB; D - miamerp 1uisiMu 3MO4YeHOT TTOBEPXHi, MM.
Kpim mokaznuka JIO, Mae Tako)X 3HAYCHHS CTYIMiHb HAOpSKaHHS 1 TOBIIMHA 3BOJIO-
»eHoro mapy. [lo mum gaHuM CyasaTh PO MIHEPATIOTIYHHMM CKJIa] TJIUH (Tad. 2).

Taomung 2
Bemnunna, K XapakTep 3MO4eHOI MOBEPXHi TNIUHH Tun rimHn
>300 Pi3k0 BupakeHe HAOpSIKaHHS. benToniToBa
ToB1IMHA 3BOJIOKEHOTO 11apy He OublI 1-2 MM (MOHTMODIJIOHITOBA)
. Cnabxo BUpakxeHE HaOpsSKaHHSL. ..
Bix 300 no p p . . Kaominito-
ToBIIMHA 3BOJIOKEHOTO 1Iapy B IEHTPaIbHil yacTuHi 2-4
100 THIPOCITIOIOBA
MM
HaOpsikaHHsS HEMOMITHE.
<100 ToBmMHAa 3B0OJIOKEHOTO MIAPY B IEHTPAJIbHIA YacThHI 5-8 I'ippocmrogucto-
MM. KaOJIIHITOBA
MO>XJTMBE YTBOPEHHS C1a0Ke BUTHYTOT TIOBEPXHI.
Y caaka 3MoueHOro mapy i pi3ke BiJIiIEHHS HOro Bijl
<50 CyXOro. KaominiToBa
Y TBOpEHHs poBaiy (IMKW) YX YBITHYTOI OBEPXHi

Sxmo K > 110 rnuHa koM npujaTHa JjIs TOTYBaHHS po3uuHy 0e3 4u peare-
HTIB 13 3aCTOCYBAHHM JIy)KHUX enekTponitiB (Hanpukian: Na, CO3).

ITpu K < 100 1 sickpaBO BUpa)KEHOMY TMOTJIMOJICHHI 3MOUYEHOT MOBEPXHI TJIMHA
HEeNpuIaTHA JUIsl TOTYBAHHS PO3UUHY.

Axmo K < 100, ame mornuGiaeHHs BiJICTYIIAa€, TJIMHA MOXe OyTH KOpPHUCHA IS
rOTYBaHHSI PO3YMHY IpPU JOAABaHHI 10 HEI KOJOinHMUX /100aBok (OeHToHiTy, BJIP Ta
1H.).

[Ipunanexxnocti Ta wMmatepiand. Tepe3u Js1abopaTopHi 3 BaXKKaMH, TpH
MOPILIEJITHOBI YaIlIKK AlaMeTpoM 5-7 cM, OropeTka 3 LIHOK po3noAury 1 Mmil, MeCTUK,
LUPKYJb, METaJieBa JIiHIMKa, MINEeTKa, CTylKa, CUTO 3 OoTBopamH JiameTpoMm 0,5 mwm,
CEKYHIOMIp, TOJUHHUK) IIMAaTOYKHU MIMHU nonepeaHix 3paskiB (Ne 1, 2, 3), 4 %-Boro
po3unny nipodochopHokucioTHoro Hatpiro NasP207.

Xix poooru

3pa3ok MOBITPSIHO-CYXOi TJIMHU PO3THPAIOTh y CTYMIN 10 MOPOIIKONOAIOHOTO
cTaHy 1 mnpociBaioTh yepe3 curo. Hasimenns 40-50 MM MpocisiHOrO MOPOIIKY
BUCHUIIAIOTh y TMOPLEJISHOBY YaIlKy, PETEJbHO YUIUIBHIOIOTH 1 BHUPIBHIOIOTH HOTO
MOBEPXHIO 10 TOPU3OHTAIBHOI.

3 OropeTkn HabuparTh MneTkow 1 mMon mipoPocPHOPHOKUCIOTHOTO HATPIIO 1
BUJIMBAIOTh y MOPOILIOK Y LEHTPI MO0 MOBEPXHI KPAIUISIMU B MIPY YCMOKTYBaHHS.




Kparmut noBuHHI nmonagat B Te came Miciie. Yac yCMOKTYBaHHSI 3aCIKalOTh 3 MOMEHTY
MyCKY MepIIoi Kparuii 10 YCMOKTYBaHHS ocTaHHbo1. TouHicTh Bitiky 0,1 XB.
3a JOMOMOTOI0 IUPKYJIS 1 JIHIMKK BU3HAYAIOTh JlaMeTp IUIAMH. BUMIpowTh
HaWOIIBIINN 1 HAMMEHIITUHN JlaMeTPH 1. BA3HAYAIOTh CePEIHE 3HAUCHHS.
BizyanbHO OILIIHIOIOTE XapaKTep 3MOYEHOI MOBEPXHI 1 METaJeBOIO JIIHIMKOIO
BUMIPIOIOTH TOBIIIMHY 3BOJIOKEHOTO IIIapy.
Jlani 3anucyioTh y Tadu. 3.

Tabnuis 3
Howmep |Yac ycmo-| Cepenniit ToKasHUK Xapaxrep ToBumHa BucHoBok nipo tun
3pa3Ka | KTYBaHHS niamerp K=t 3MOYCHOI | 3BOJIOXKEHOTO |TJIMHU (OpiEHTOBaHE) i
TJIMHA t,x8  |mwimu D, Mmm MOBEPXHi mapy, MM il mpumaTHOCTI
1
2
3

3. Bu3HauyeHHs COJIbOBOI0 CKJIAAY IJIMH

ConpoBUI CKJIaJ IVIMH BIUIMBA€ HA TEXHOJOTIYHI MPUHOMHU O TOTYBaHHI IJIU-
HUCTUX PO3YMHIB.

Opi€eHTOBHO BU3HAYAIOTh KIJIBKICHUI 3MICT KapOOHATIB y IIHMHI 1 pOOJIATh SKi-
CHE BU3HAUYEHHS 3MICTY XJIOPHUAY HATPI0, XJIOPHUIY KaJbIlil0 1 Cylb(aTy KalbIlo y
BU/I1 10HIB KaJIbLIi10, XJIOPY 1 CYyJIb(aTiB.

JUig SIKICHOTO BHU3HAUYEHHS 3MICTY COJIEH aHaJi3ylOTh BOASHY BUTSDKKY TJIMHU-
CTOr'0O PO3YUHY.

['muHu BBaXKarOThCs MPUAATHUMU JUIsl TOTYBAaHHS INIMHUCTOTO PO3YUHY 0e3 Xi-
MI4HOI OOpOOKH, SKIO y (QUIBTPATI X MICTUThCS: Kaubilito <70 mr/m; xmopy <100
mr/i; cyabsdary <300 mr/n

[Ipu OiybII BUCOKHX 3MICTAaX 3a3HAYEHHUX 10HIB IVIMHHU BBAXKAIOThCA CUJIBHO 3a-
COJICHUMH 1 JUIsl OJIEP>KAHHS 3 HUX SIKICHUX PO3YMHIB MOTPIOHO XiMIYyHA 00poOKa.
TaOmurg 4

CryniHb CKUMaHHS TJIUHU OpieHTOBaHMI 3MicT KapOOHAaTIB, %
He ckunae <1
Cnalko ckumae 1-2
Ckuriae 2-3
BypXJIMBO CKHUIIAE >3

3.1. BuzHaueHHs 3arajibHOr0 3MicTy KapOOHaTIiB

OpieHTOBaHM 3MICT KapOOHATIB y TJIMHI OLIHIOETHCS 10 CKUMAHHIO MOBITPSHO-
cyxoi rnmuHu nig aiero 10%-Boro po3unHy COSIHOT KUCIOTH, AaH1 MpUBEIEHI B Ta0. 4.

Ilpunanesxcnocmi i mamepianu. Tpu TOPUENISHOBI 4Yalllku, MiNETKa, 3pa3Ku
rian (Ne 1, 2, 3); 10%-Buii po34rH COJSHOT KUCIOTH.

Xix pooorn

[IIMaToO4YKK rIMHU KJIAayTh y TOpLeasHoBl yamky. [Timerkoro Habuparots 10%-
BUU PO3YMH COJITHOT KMCJIOTH 1 KalaloTh HAa MIMATOYKHU [VIMHU, BU3HAYAIOUU XapaKTep
CKHITaHHS.

JlaHi criocTepekeHb 3aMuCyIOTh y Ta0I. 5.



Taomurgs

= BusnaueHHs 3micTy
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Onep:xkaHHA BOASHOI BUTSIKKHU

Ipunanexcnocmi ma mamepianu. Tepe3n nadopaTOpHi 3 BaXKKaMH, CTyIKa 3
MECTUKOM, 3 TUISIIIKHA 3 IMIUPOKUM TOpiedKoM MIcTKicTio 0,5 11, mpoOKu [Isl TUIAIIOK,
mirneTKa, Jidka ckiasHa, 3 0aHKW CKJsHI MicTKicTio 0,5 1, 3pasku rauHu (Ne 1, 2, 3),
JTUCTWIbOBaHA BOJIa, (GUIFTPYBaJIbHA MAIIIp.

Xix podorn

VY crynii noapiOHIOTE TPO0Y MOBITPSHO-CYXO0i TIIHUHH 10 po3Mipy 1-2 MMm. Y
CKIISIHY TUISIIIKY HaluBaroTh 450 MJI AMCTWIBOBAHOI BOJU, BHOCSATH TyAH 5 MM
3npiOHeHO1 ThuHU. [lsmKy 3akpuBarOTh IIIIBHO TPOOKOIO 1 BMICT PETEIbHUM
300BTY10Th. OTpUMaHy CycCleH310 (UIBTPYIOTh Yepe3 ManepoBUil PuIbTp HE paHilie
quM yepes 4-5 u.

@uIbTpaT NOBUHHUHN OyTH MPO30PUM, TOMY (PUIBTPYBAaHHS MOBTOPIOIOTH, SIKIIO
BiH BUUIIIIOB MYTHHUM.

3.2. BudHayeHHs 3MiCTYy iOHIB KaJIbLiI0

Ipunanescnocmi ma mamepianu. Tpu npoOIpKH 3 MIHOKO po3noauty 1 M mic-
TkicTIo 10-20 Mo, mTaTUB /U1 yCTAHOBKU MPOOIpOK, MiNeTKa, MpoOKH Aiisi mpoOipok,
dinpTpatu 31 3pa3kiB raunu (Ne 1, 2, 3), amiak, po3BeICHHI BOJOIO B CITIBBIHOIIIECHHI
1:1, HacuyeHu# pO3YMH MIABJIECBOKUCIOTO aMOHIIO.

Xix poooru

VY npobipKy BHOCSITH 5 MOJI JOCHIIXKYBaHOTO (iIbTpaATy, MIMETKOK I0JAI0Th
TPH Kparuii po3BEJIEHOTO aMiaKy 1 2 MOJI HACHYEH1 PO3UMHHU MIABICBOKUCIOTO aMOHIIO.

[IpoOipky 3akpuBarOTh MPOOKOIO, CYMIII €HEPridiHO MEePEeMINIyIOTh CTPYIIY-
BAaHHSM 1 BCTAHOBJIIOIOTh Ha MITATUB. [Ipr BUCOKOMY 3MICTi 10HIB KaJbI[I}0 CyMIlI Bi-
Ipa3y K KaJlaMyTHI€ 1 4epe3 KijbKa XBUJIMH Ha JHO MPOOIpKU BUMAAa€e OUIMI MIJIKO-
KPUCTAIIYHUIN 0CaJ MABICBOKHUCIOTO KaIbIIifO.

[Ipu HU3BKOMY 3MICTI 10HIB KaJbLII0 CyMIII CJIA0KO KaJlaMyTHI€E Yepe3 KUIbKa
XBUJIHH.

Taomurg 6
Cran ¢inpTpaty 3MICT KalbIIik0 MI/T
CrnaOko kalaMyTHi€ depe3 1-2 XB 15-35
Cnalko KajaMyTHI€ HETaiHO 35-70
CHIIbHO KaJlaMyTHIi€ HeraiiHo; yepe3 20-30 XB 3'SIBISIETbCS 0CaT 70-140

VY T1abn. 6 mpuBeleHI EKCIePUMEHTAIbHI JaHl, 10 JO03BOJSIOTH OPIEHTOBHO
CYJIUTH TIPO 3MICT 10HA KaJBI[IIO [0 XapaKTepl YTBOPEHHS 0caay y QiabTpari.
JlaH1 1OCBIily 3aMUCYIOTh y TaoI. 5.




3.3. BuzHaueHHs 3MicTy iOHIB XJ10py

Ipunanescnocmi i mamepiaru. Tpu npoOIpKH, ITATUB JJII YCTAaHOBKHU
poOipoK, MmineTka, T'yMoB1 IPOOKH Jj1s1 MpoOipok pinbTpaTH 31 3pa3kiB rimHU (Ne 1, 2,
3), 10%-Buii po3yrH a30THOKUCIIOTO CpidJa, MiIKUCIACHOrO a30THOK KUCIOTOO.

Xix pooorn

VY mpoOipky BHOCATH 5 MJI IOCHIIKYBAHOTO (DUILTpaTy, MIMETKOI J0JAI0Th J10
HbOTO Tpu Kparai 10 %-Boro po3unHy a30THOKHUCIOTO cpibia, MiAKHUCIEHOTO a30THOIO
kucioToro. I[IpoOipky 3akpuBalOTh TYMOBOIO MPOOKOIO, 300BTYIOTH BMICT 1
BCTAQHOBJIIOIOTh y mITaTUB. CHOCTEPIraloTh 3a XapakTepoM Ocaay 1 JlaHl 3amucyd y
tabn. 5. Kopucratounch eKCepuMEHTaNIbHUMU NAaHUMH, MPUBEICHUMH B TaOil. 9,
CYISITh TIPO 3MICT 10HIB XJIOPY.

JlaH1 10CBiMy 3aMuCyOTh y TaOI. 7

Tabmms 7
Cran dinpTpary 3MicT XJI0pY, MI/JT
1. SIBuiie onanecieHiii, c1adKo KajJamMyTHIiE 1-10
2. CUJIBHO KaJlaMyTHIE. 10-50
3. YTBOproBaHHS APIOHMX XJIOM iB, IO OCIAIOTh HE Bipasy. 50-100
4. YTBOpeHHs IpiOHMX MIBUIKO OCIAArOYMX XJIOII iB. 100-300
5. [InactiBuacTuii 00'eMUCTHII Ocal. >300

OnanecueHuisi - SBUIIE PO3CIIOBAHHS CBITJA KOJOIIHMMH CYMIIIAMH 3 HEO-

HAaKOBHUM KOJIbOPOM Y BIJOMTOMY 1 MUHAIOUOMY CBITJII.
3.4. BusHayeHHs 3MicTy ioHIB cybdary

Ipunanexcnocmi i mamepianu. Tpu poOIpKH, MITATUB ISl 3YIIUHKU MPOOIPOK,
IrYMOBI1 TPOOKH 11 IPOoOipoK, hutbTpaT 3paszkis rimau (Ne 1, 2, 3), consiHa KHUCIOTAa,
PO3BeIcHAa BOIOO B CITiBBIAHOMICHH] 1:1, 2,5%-Buii po3unH Xjaopuy oapito.

Xix pooorn

VY npoOipKy BHOCATH 5 MOJ JOCHIKYBaHOTO (UIBTpaTy, MIMETKOI J0/Ial0Th
TPU KpaIull COJISIHOI KUCJIOTH, PO3BEACHOIO BOJOK B cmiBBimHomeHH1 1:1, 1 10-15
Kkparens 2,5%-Boro posunmHy xjopumay Oapiro. IIpoOipky 3akpuBarOTh TyMOBOIO
MpoOKOI0, CyMill 300BTYIOTH 1 CTaBJATh Ha IITAaTUB. CIOCTEPIraloTh 3a XapakTepoM
ocajy 1 JlaHi 3aMUCyOTh y Ta0J. 5.

[Ipo 3MicT 10HIB cynbdaTy CyIsaTh MO €KCIIEPUMEHTAIBHUM JaHUM, TPUBEACHUM
y Tao. 8.

Tabnuug 8
Cran QinpTpary 3mict cynbdary, Mr/a
1. Cnabko kanaMmyTHi€ yepe3 KibKa XBUJINH 1-10
2. Cna0ko xalaMyTHi€ BiJipa3y 10-100
3. CuiibHO KallaMyTHI€E Bipasy 100-300
4. Ocan MWIBUIKO BUIAAa€ HA THO MPOOIpKU >300




4, JlabopaTopHi MeTOAHU

3a 101MoMOror0 J1a00paTOPHUX METOIB BU3HAUYAKOTh MIHEPAIbHUH 1 (DpaKIliiHMI
CKJIaJIu, OOMIHHY 3/IaTHICTb IJIMH.

4.1 BuzHadyeHHsI MiHEPAJbHOTO CKJIAXY TJIMH

MiHepallbHUIM CKJIaJ TJIMH BIJAPI3HAETHCS CKIIQJHICTIO 1 JESKOK MIHJIMBICTIO.
[IpoTe B rimHaxX MOXKHa BUAUIMTH HOBI MIHEpalid, 0€3 SKUX BOHH HE MOXYTh OyTH
BIIHECEHI JIO TOTO YH 1HIIOTro THITy (OCHTOHITOBA, KAOMIHITOBA 1 T. 1).

OCHOBHI TAMHHCTI MiHEpaldu MPUONHU3HO MOXHA BH3HAYUTH METOJOM
nerigpartarii (mo Acrad’eBy).

CyTHICTh IHOTO METOY TOJATAE B TiM, 110 KOXKEH TIIMHUCTHI MiHEpajl yTpadae
KPUCTAJIOTIIpaTHy BOAY IMPH BHU3HAUEHOI TemmepaTypu. 3 OISy Ha yTpaTH BOJH,
BHU3HAUYAIOTh MPOIEHTHUN 3MICT KOXKHOTO MiHepay, IO Ja€ MOXIIMBICTh BiJHECTH
JOCTKyBaHy TJIMHY 10 BA3HAYEHOTO THITY.

Temmneparypu, npu sSKUX BiIOyBa€TbCs ACTiApaTallis MIMHUCTUX MiHEpaliB (110
Acrad’eBy), 1110 BUTUTUBAIOTD:

—  MOHTMOPUJIOHIT 1 ULIITONOM00HI rigpocitoau - 10 300 (ocHOBHA yTparta BOIH J0
120°C);

- KaoJIiHI31poBaHi rijgpociroau - Big 400 qo 470 °C;

- KaomiHiT - Big 470 mo 550 °C.

[Ipu npoxaproBaHHI IVIMH 3 JTIOCTYIIOM MOBITps B iHTepBam temmnepatyp 300-
400°C, kpiM yTpaTu KpUCTaNi3alliHOI BOAHU BIAOYBAETHCS 3TOPSIHHS OPraHIYHUX pe-
YOBHH, IO BXOJSITH 10 CKJIa ]y TJIMH.

Haii0inp1ie To4HO MIHEpaNOrIYHUI CKJIaJ TJIMHA BU3HAYAETHCS LUISIXOM PEHT-
T€HIBCHKOr0, TEPMOTPa(diuHOro 1 MIKPOCKOIIYHOTO aHai31B.

PentreniBebkuii ananiz npoBogath 3a JACT 21216 10-75 3a 1omomMororo peHt-
T€HIBCHKOTO 11(PPAKTOMETPY.

Tepmorpadiunuii 1 MikpockomiyHui aHani3u nmpoBoasaTh 3a JICT 3594 1-77.

4.2.BusHavenHsi pakuiiHOro CKJIaQy IJIMH

[To dpakmiitHoMy (rpaHyJIOMETPUYHOMY) CKJIaIy TJIMHU BITHOCSITHCS JI0 BHUCO-
KOAMCIIEPCHUX CUCTEM. Y IXHBOMY CKJIAJll YaCTKH, 10 MPOXOAATh Yepe3 OTBOPH CUTa
po3mipom 0,005 mm, 3aiimarorh 3Bu4aiiHo 70 30%, y TOMy YMCIi YaCTKH KOJOiTHUX
po3mipiB g0 10%.

EnemenTapHi TMHUCTI YacTKU MaroTh PIi3HY (GOpMY: MIECTUKYTHI JYCOUKH
(KaoMiHIT), TIJIOCKI TOJOBXKEHI JYyCOYKH (MOHTMOPUIOHIT), TOJYACTl IUIACTUHKH
(cemioniT-MaIUrOpeKiT).

CryniHb JUCIEPCHOCTI TJIMH 3HAYHOK MIPOIO 3aJIeKUTh BiJl XIMIYHOTO 1 MiHe-
pajnoriyHoro ckiaay. Tak, HalOLIBIIMM CTYNEHEM AUCIEPCHOCTI BOJOJIIOTH OEHTO-
HITOBI TJIMHH.

['muHa HaTpi€eBOro THIy 3aBXKIAU OLIbII  JUCIEPCHA, YUM  KaJbIll€Ba.
@pakiiiHui CKIaa TJIMH BIUIMBAE HA BIACTHBOCTI TJIMHUCTOTO PO3YUHY (BOAOBIAIAYY
1 CTPYKTYpHO-MEXaHI4H1 BIACTHUBOCTI).

Icaye OGaraTto mMeToiB BU3HA4YCHHS (PpaKIiifHOTO CKIIaay TJIMHUCTUX TPYHTIB.
HaiiGinpiie  mommpeHHs  Ofep)Kadd CHTOBHMM Ta  apeOMETPUYHHA  METOIM.
ApeoMeTpuyHUN METOJ 3aCHOBAHUM HA BUMIpI MIUTBHOCTI CYCIEH31i, 110 3MIHIOETHCS
10 Mipl BUNIAJaHHS 3 HEl O1IbII BEJIMKUX YacTOK.

[{um MeTosOM BH3HAYAIOTH 3MICT y MpoO1 YacTok giamerpoM MeHil 0,25 mwm.
3micT ¢pakuiid kpynHime 0,25 MM BU3HaYal0Th CHTOBUM METOOM.



4.3. BusHayeHHs1 0OMiHHOI 3A2ATHOCTI IJIMH

CknazHl MOJIGKYJIM TJIMHUCTHUX MIHEpaliB MICTITh KaTIOHW, Ha3WBaHI OOMIH-
HUMH, TOMY 110 BOHU MOXKYTb 3aMIIIaTUCS KaTIOHAMU PO3YHHY.

Kinskicts 10° Mo 0OMiHHEX KaTioHIB, 110 MICcTAThCA B 100 MI cyxoi riuHU,
HA3UBAETHCSI OOMIHHOIO €EMHICTIO TJIMHHU.

Jlo ckilaqy KaTIOHOOOMIHHOTO KOMIUIEKCY TJIMH B OCHOBHOMY BXOJSTh KaTlOHU
OJTHO-, IBOX- 1 P/l TPhOXBAJIEHTHUX METAIIB.

Benuunna 1 ckiiag 0OOMIHHUX KaTiOHIB Ta 10HOOOMIHHI MPOIIECH MaIOTh BaKJINBE
3HaYeHHS, TOMY [0 BOHM BH3HAYalOTh OaraTi (I3UKO-XIMIUHI BIIACTHUBOCTI
JUCTIEPCHUX CHUCTEM - TOBEPXHEBI BJIACTUBOCTI, MMPOILIECU CTPYKTYPOYTBOPEHHS 1 1HIIII.

Benuunna 0OMIHHOT €MHOCTI TJIMHHA XapaKTepU3ye CIPUHHATIMBICT ii [0
XIMIYHOT OOpOOKH €NEeKTpOJIiTaMU - peareHTaMu-TIeNTH3aTOpaMH Ui TOJIIICHHS
SIKOCT1 TTIMHUCTOTO PO3UYUHY.

VY 3aeXHOCTI Biji MepeBard B KOMIUIEKCI YM MOTJIMHAHHI TOTO YW IHIIOTO
KaTiOHa, TJIMHU 3BYThCS LIOTO KaTioHa. B mpupojl yacrimie 3ycTpiyaroThCsl TIIMHU
KaJpllieBOro 1 HaTpieBoro TurmiB. OOMIHHMM KaTioHOM TiuH € Hatpid (Nat), To
HAOPSKAHHS TAKHX TIHH BHCOKe, a Ko Kambiiii (Ca’"), To HabpsKaHHS 3HAYHE
ripie.

VY Kanplli€eBUX TIWH BOJAa HE MOXE pO3'€IHYBaTU YACTKU TJIMHHU JI0
€JIEMEHTaPHHUX.

[lo BenwuMHI KaTIOHOOOMIHHOTO KOMIUIEKCY IJIMHM MIAPO3AUISIIOTh Ha TpPH
BEJIMKI TPYIIN:

~  GeHTOHITOBI - 3 BEJMKOIO €MHICTIO TTOTTHHAHHS, piHAX 100-10-> Moneit Ha 100
MT TJIMHY 1 O1IBIII;

- rigpocmroaucri - i3 cepeaHpoto eMuicTo (30-60)-10-° Moueit;

- KAOJIHITOBI - 3 MasIoto emHicTo (15-20)-10% Mouteii.

[TepeBara B oOminHOMYy komiuiekci ioHiB Na+ yu JIO+ cBiguuTh mpo Te, 110
IJIMHA MOPCBHKOTO MOXO/KeHHS. Taka TiiMHa BOJIOAIE TApHUMM KOJOITHO-XIMIYHUMU
BJIACTUBOCTSIMU.

KanpItieBi TIMHM KOHTHHEHTAJILHOTO TIOXOKEHHS, BOHU MAIOTh TipIi KOJOIIH1
BJIACTUBOCTI.

OOMiIHHY €MHICTh TJIMHM MOXHA BU3HAUYUTH B Takuil 3aci0, 0araTopa3oBOIO
00poOKOI0 BUMPOOYBAHOI TJIMHU PO3UYMHOM KHUCJIOTH BHUTICHSIOTH OOMIHHI KaTiOHH.
OTpuMaHy CyCHeH3il0 TJIMHA TUTPYIOTh PO3YMHOM KAayCTHYHOI COAU B MPUCYTHOCTI
(deHondTasieiny 10 BUTUCHEHHS 10HIB BOJHIO, 3JaTHUX 0 OOMIHY, 10HAMHM HaTpilO 3
yTBOpeHHsIM Na-rauHu.

[To K1JIBKOCTI KayCTHUYHO1 CO/IM, BUTPAYEHOI HA TUTPYBAaHHSA, OOUHUCIIOIOTh 3MICT
oOMiHHMX KaTioHIB y 10 moneit Ha 100 Mr cyxoi TJIMHHU.



JIABOPATOPHA POBOTA Ne3.

BurotoBiieHHs i 10C/IiIKeHHS BJIACTUBOCTEH MOBAKHEHUX TVIMHUCTHX
NPOMUBAJIBLHUX PiTUH
Hiab podoTu:

1. O3HalioMuTHCA 3 pEKOMEHIAllIIMH 110 BUOOPY MOBa)KUyBaya.

2. BuszHaunTu HE0OX1IHY BaroBy KUIbKICTh TOBa)KUyBaya.

3. BuzHauutu CTPYKTYpHO-MEXaHIYHI BJIACTUBOCTI MOBAXKHEHOI TJIMHUCTOI MPO-
MHUBaJIBHOT P1IMHH.

['MTMHKCTI MPOMUBAJIBHI PIIMHUA 3 HEBEJIMKOI T'YCTHHOI) BUTOTOBJISIOTH 3 TOHKO-
JUCIEPCHUX TIUH, 10 YTBOPIOIOTH BUCOKOKOJUIOTAAIbHI CUCTEMHU. [ TMHUCTI MpOMHU-
BaJIbHI PIAMHM 3 MIJBUIIECHOIO 1 BETUKOIO I'YCTHHOIO OJIEPXKYIOTh 32 JIOIIOMOTOIO CIie-
[MiadbHUX TOPOMIKIB 3APIOHEHHX BAXKKUX MIHEpadiB UM PEUYOBHH, SKI €
HeACPIMTHUMHU BiIXOJaMH PI13HHUX Tally3eil MPOMHCIOBOCTI.

VY 3B'I3Ky 3 TUM, 110 NPUPOJHI MiHEpanu (TeMaTUT, MarHeTUT, OapuT), K1 mepe-
pOOJISIOTHCS B MOBaXKyBayi, € KOIITOBHOIO CHUPOBUHOIO ISl PANlYy Taly3ed MPOMUCIIO-
BOCTi, OOCSII' 3aCTOCYBaHHSI iX y OypoBIi cHpaBl MOCTYIOBO CKOPOYYEThCA, 1 yce
O1JIbIIIE 3aCTOCYBAaHHS 3HAXOASTh TMOPOIIKHA BAKKUX PEYOBHUH (KOJOITHHUKOBHM IIHII,
MIpUTOBI HeJOrapku Ta iHiii).MaTepiaii BEIMKOI MUTOMOI Bard, MO IiJIBUIIYIOThH
TYCTUHY TPOMHUBAJIbHUX PIAMH 10 HEOOXIIHUX BEJIMYUH, OJEpXKAJIU Ha3BY
MOBaXKyBaui.

OCHOBHMMHU TapaMeTpaMH, L0 XapaKTePU3YIOTh SKICTh MMOBaXUyBaya, € MUTOMA
Bara, TOHKICTh NOMeIy, aOpa3uBHICTh 1 IHEPTHICTh CTOCOBHO BJIACTUBOCTEW MPOMH-
BaJIbHOT PIJIUHHU.

IIutoma Bara. lle HaiiBaxMBiIIa XapakTepucTUKa MoBakyyBada. Kpammm BBa-
KAETbCA TOBAXKYBAY, KM Ma€e MaKCUMaldbHy MUTOMY Bary. Takuii moBakyBau Mij-
BUIIY€E I'YCTOTY MPOMHUBAJIBHOI PIAMHY MPHU BIJTHOCHO HEBEIMKUX JA00aBKax 1, OTXKE, HE
BUKJIMKA€ 3HAYHOTO 301IbIIEHHS Oro B'SI3KOCTI.

YuM MeHIle KUIbKICTh MOBaXXYyBaua y MPOMHUBAJIBbHIA PIAWHI, TUM JIETIIE PEry-
JIIOBATH 11 TapaMeTpHu.

AOpa3uBHICcTB. [1i1 HEIO PO3YMIIOTh 3/IaTHICTh TUIA MPU 31TKHEHHI 3 1HIIUMU Ti-
JaMu  00poONIATH TXHIO TIOBEPXHIO - 3pi3aTH, 3cKkpibatu, ctuparu. llpu pyci
MOBYKHEHOI MPOMUBAIILHOT PIIMHKM YaCTKH MOBaXUyBaya CTUPAIOThH JAeTalll OypOBOTo
yCTaTKyBaHHs, KJAMaHHI MEXaHI3MH Ta 1HIN Jerajni Hacocy. AOpa3uBHICTH
MOBA)XKYyBayiB 3aJICKUTh BiJ TOHKOCTI MOMENY 1, y OUTBIIOMY CTYIEH1, BiJl TBEPAOCTI
CaMoOl PEYOBUHHU ITOBAXKYyBaya.

IHepTHiICTL MOBaXXyyBaua CTOCOBHO NPOMHUBAIBHOI PIAMHU XapaKTEPU3YETHCS
BIJICYTHICTIO B IOBaXK4yBaul JOMIIIOK BOAOPO3YMHHUX COJIEH, 110 MOXKYTh BCTYNATH Y
($13MKO-XIMIYHY B3a€EMOJII0 13 CHCTEMOIO, MOTIPIIYIOUM ii BiacTUBOCTI. Jo Takux
IIKIIJIMBUX JOMIIIOK BIiJHOCSTHCS, HAINPHUKIIAMA, CyJdb(aTu KaibIlilo 1 3aji3a, M0
CIPUSIOTH KOAryJisllii MPOMUBAIBHOT PiJIUHU.

ToHkicTh MOMOJIY. YM TOHIIIE TTOMOJI, TOOTO UMM BHUIIE CTYIIHb TUCTIEPTYBaHHS
NOBa)kuyBaya, TUM OUIbILIE IMOBIPHICTh YTPMMAaHHS YacTOK MOBakuyBaya B PIAMHI B
3BAXEHOMY CTaHI 1 MEHIIEe HeOe3leKka BHUIIaJlaHHS iX Y KeloOHiM cuctemi. OgHak
MIBUIIEHA KiTBKICTh TBEPAMX YACTOK B OJUHHUIN O0'€My MPOMHUBHOI PIIUHU MOXKE
MPUBECTH J10 HEOAKAHOTO MMiIBUINIEHHS HOTO B'I3KOCTi. TOMY CTYIIHb AUCTIEPTyBaHHS
MOBa)XKuyBauya HOPMY€EThCA (KPYIHICTh TOMENY MEPeBIpSIEThCA HA CHELIaIbHUX CUTaX).




ITopsiiok BUKOHAHHS PO0OTH
1. IlpurotyBaTu TIJIMHUCTY MPOMHBAJILHY PIIMHY B'S3KICTIO HE MEHII 25 CeK. 1
BU3HAYUTH I'YCTUHY, CTATUYHY HAMPYTY 3PYIICHHS 1 KOe(PIIIEHT TUKCOTPOITIi.
2. Bu3HaunTu BaroBy KiIbKicTh moBakdyBada (Q, Kr) ajis IpUroTyBaHHS IOBaXK-
HEHOI INIMHUCTOT MPOMHBAJILHOI PIIMHU 3a/1aHO01 T'yCTHHHU. {7151 11boro Tpeba:
a) 3alIOBHUTHU TaOJuUIIO0 (MuB. moaaTok 1), BupasuBmu Bary Q, sk 10OYTOK MH-
TOMOI Baru Ha 00CHT:

0) BHBECTH B 3araJIbHOMY BU1 (HOpMYITy
Q =y Yyp. — Yrp.
y Ty,
Yy yy.p.
B) 3aMIHUTH OYKBEH1 3HAUE€HHS YHCIOBUMHU 1 BU3HAUUTHU Q.

3. Homatm g0 1 5 TIIMHUCTOI MPOMMBAIBHOI PITUHU PO3pPaxOBaHy KUIBKICTb
MOBa)XYyBada 1 BU3HAYMUTU Ti XK TMapaMEeTpU MOBAXHEHOI TTTUMHUCTOI MPOMHBAIBHOT
piauHU.

3aranpHl 3ayBakKeHHs, sIKi TpeOa BpaxyBaTH IPU BHUTOTOBJIICHHI MOBAKHEHUX
IPOMUBAIBHUX P1AMH.

1. Tlicns momaBaHHI MOBa)kyyBaya MPOMHUBAIIbHA P1IMHA MOBUHHA OYTU PETEIHHO
NEPEMIIIAHOIO.

2. TloBaxyBaT MOXHa TIJIbKHM SIKICHI NMPOMHUBAJIbHI PIIWHU, TOMY IO SKICTh
MOBKHEHOI MPOMHBAIBHOI PIAMHHU 3QJIEKUTH BIJ SIKOCTI BUXIAHOI MPOMHBAIBHOI
PIIMHY 1 TOBa)KUyBaya.

BuxigHa npoMuBaibHa piiHa MOBUHHA MaTH HACTYIIHI MOKA3HUKHU BIACTUBOCTEMH:

Iloka3HUKH BIACTHBOCTEN Buxinnuil rmmHUCTHH PO3YHMH
T

cm?

T cex He MeHIue 25
MI

0, > He MeHIe 25
CeK

B cm3 3a 30 xBusuH He Outbiie 10

IIPUMITKA a) sxmo CHC Bumie HOpMH, B TIMHUCTY MPOMHBAIBHY piauHy nonatoTh 20%- Buit
po3unH NayCOs; uu docdar nHarpito. Sxmo micas mporo CHC He 3HMXKYEThCS, a BOJOBiAmavya
3aJIUIIAE€THCA BUIIE HOPMHU, TO JOJAETHCS BYIJICNYKHUM YU KOMOIHOBaHMM peareHT 13 pi3HUM
3MICTOM KayCTHYHOi coau (YW 1HIIN peareHTd, ski O 3B'a3yBamu com Ca, IO 3HAXOJSAThCS B
MOBa)XHEHIM TJIMHUCTIA MPOMUBAJIbHIN piuH1). Bucoka ctatuuHa Hampyra 3pyleHHs! HECIIPUSTINBA
JUIS IOBaXKUyBaua, TaK sIK MEPELIKo/KAae PO3'€ITHAHHIO YAaCTOK MOBa)KuyBaya (TPYAKH MOBaXuyBaya
BUIAJAIOTh Yy ’K0J00axX 1, HOTPAIUISIOYH B CBEPAJIOBUHY, BUKIMKAIOTh CXOIUTFOBAHHS IHCTPYMEHTY).
0) Oe3CTpYKTYypHI NMPOMHUBANIbHI PIAMHU MOBAXXHIOBAaTH HE MOXKHA (HABITh SIKIIO 1HINI MMOKa3HUKU
3HAXOJAThCA B M€XaX HOPMH), TOMY 1110 MO>K€ BIJOYTHCS BUIIaIaHHS [TOBa)kKuyBaya 13 CUCTEMH.

3. TloBaxkuyBau BBaXKa€TbCsl AKICHUM (TOOTO MPUAATHUM Y JAHUX YMOBAaX), SIKIIO
B'A3KICTh MOBAXKHEHOI MTMHUCTOI MPOMUBAJIBHOT PIIMHU MPU T'YCTHUHI, PIBHIN MOJOBHHI
MIMTOMOI Bary rnoBakuyBaua, He nepeBuurye 60 cek.

4. Tlpu BuOOpi noBaxkuyBaya Tpeda BPaXOBYBATH HEOOX1/IHY TYCTHHY MOBaKHEHOT
NPOMUBAJIIBHOL piuHU. Jleski pekoMeHaanii 3 BUbopy MOBAXKTYBada B 3aJIeKHOCTI BiJ
BEJIMYMHU MUTOMOi Barv 1 TYCTMHM MOBA)KHEHOI MPOMHUBAJILHOI PIAMHU MPUBEICHI B
TabIuIl



. [Inutoma Bara
IToBaykHEHHUI PO3YUH 3
IoBax4yBada HC MCHIII, Hazsa MOBa)KUyBaya
ryCTHHOIO, — r
CM e
cm3
['emarut, MarueTuT, 0aput (KyTaicbKui,
y=19 4,2 . .
O17TOBCHKHIA)
[TipuTOBi HEJOTAPKU, KOJOITHUKOBUH
y=16-19 38 P KA,
08201
y=16 3,6 bapuTt kipoBabaacbKuit
Yy < 1,4 2,6 Kpeiina

5. Ilpn BHM3HAYeHHI BaroBOi KiMbKOCTI moBax4yBada i (Q,) y dopmymy BapTo
BBECTH MOTPABOYHHI KOSOIIIEHT, 110 BPaXOBYE BOJIOTICTh MOBAKYIYBaYa.

3micT 3BiTY

1. 3aranbHi BiIOMOCTI PO TEXHOJIOT110 MOBAKHEHHS MPOMUBAIILHUX PI1JIMH.

2. Po3paxyHOK KUIBKOCTI MOBa)K4yBaua, HEOOXITHOTO I MOBAXHEHHS OJHOTO
JITpa TIMHUCTOL MPOMUBAIBLHOI PITUHU J0 33/1aHO1 TYCTHUHHU.

3. Tabnuiist 3 pe3yJpTaTaMyd BU3HAYCHHS.

4. Ananiz oTpuMaHMX pe3yJIbTaTiB.

Honatox Nel o po6otu Ne3

5 IIuroma Bara, , | Bara, Q xr (Q =
HaiimenyBanns KT OO6c¢sr, x oM
e ¥X)
I'muaKCcTa MpoMuBalibHA piaHA Yep.
[ToBaxxuyBau Y. Xy Yrp.
[ToBa)kHEHA TJIMHUCTA MPOMHUBAIIbHA PiIMHA Yyp.

Honatox Ne 2 1o po6oTtu Ne 3

Iloxa3znuku
BJIACTUBOCTEHN

Buxinna
TJIMHHUCTA
IPOMHUBAIbHA
pianHa

TloBaxHeHa
MPOMHUBaJIbHA PIIHA

IToBaxxyyBau

Nel
Qy, =

Ne2
Qy, =

TTpumiTka
ITntoma p

Bara

HazBa

4

T cek

Mr

0
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JIABOPATOPHA POBOTA Ne 4.

I'oTyBaHHA peareHTiB i BUBYEHHS IXHbOI KJIacHpiKamii
s poboTn

BuBunTu kinacudikarii i mpu3HaueHHS PearcHTIB.

XiMiuHa 00poOKa MPOMHMBAJIBLHUX PiUH

JlucriepcHi CUCTEMH CEAMMEHTAIlIHO W arperaTMBHO HECTIMKI, TOOTO acTaOiIbHI.
YumMm Ounblne 3amac BUTbHOI TOBEPXHEBOI €HEPrii Ha TpaHuUIll PO3IOLIy TBepaa (dasa -
piavHa (HAsSBHICTh BIUIBHOI MOBEPXHEBOI €HEPTii IMOB'SI3aHO 3 HEKOMIICHCOBAHICTIO
MDKMOJIEKYJIIPHUX CHJI 34YeIlJIieHHs Ha Mik{da3Hid MOBEpPXHi), THM MeEHII cTabilIbHA
cucrTema.

CenuMeHTalliifHa CTIMKICTh JUCIIEPCHUX CUCTEM XapaKTEPHU3YEThCS BiJICYTHICTIO
MOMITHOTO PO3IIAPOBYBaHHS Mif Ji€to cuiu Bard. CeauMeHTaliiHa CTIHKICTh THKCO-
TPOITHUX CHCTEM 0arato B 4YOMYy BH3HAYA€THCSA HAABHICTIO MPOCTOPOBOI BHYTPILIHBOI
CTPYKTYpH.

ArperaTuBHO-CTIKOIO Ha3WBA€THCS Taka JUCIIEPCHA CHUCTEMA, y SIKIA 3 94acoM ar-
peratu aucrnepcHoi pa3u He KOaryJolTh MiJl AI€0 MOJCKYISpHUX cuil. g miaBu-
IIEHHSl arperaTUBHOI CTIMKOCTI AMCHEPCHI CHUCTEMH CTAOUII3YIOTh BOJASIHUMH pPO3YH-
HaMH PI3HUX XIMIYHHUX PEYOBUH. JlMCHEpCHI CHCTEMHU XapaKTEpU3YIOThCS 3HAUYHOIO
CYMapHOI0 NOBEPXHEI0 YacTOK TBEpAOi (a3u, y 3B'SI3KYy 3 UMM BEJIMKOIO 3HAYEHHS
HaOyBalOTh E€JIEKTPOKIHETUYHI SIBUIIA .1 afcopOIlis. BIacTUBOCTI TIMHUCTUX MPOMU-
BaJIbHUX PIJIMH 3aj1€XaTh B/l THX MPOIIECIB, 10 BiI0YBAIOTHCS Ha MTOBEPXHI TITMHUCTHX
YaCTOK.

JI1st peryiroBaHHsI BIACTUBOCTEH TJIMHUCTI MPOMHUBAJIBHI PIIUHU MiAJAI0TH X1Mi-
YHill 00p0OI1i, BUKOPUCTOBYIOUH SIK PEareHTH BOJISIHI PO3YMHU OPraHIYHUX 1 Heopra-
HIYHUX PEYOBHUH. AcOpOylOUMCh Ha IOBEpPXHI TJIMHUCTUX 4YacTOK (HaBiThb Yy
HEBEJIMKUX KUIBKOCTSAX), BOHM BUKIMKAIOTh PI3KYy 3MiHY BJIACTUBOCTEH TJIUHUCTOL
npoMHBaibHOI piavHKU. CropsmoBaHa 0OpOOKa TIMHUCTOI MPOMHUBAIBHOI PIIUHU HE
3aBX/IM MOKJIMBA, BHACIIJIOK HEJOCTATHHOI BUBYEHOCTI MEXaHIKa 11 PI3HUX PEarcHTIB
y KOHKPETHHUX YMOBaX, a TaKOX TPYIHOIIIB BH3HAYECHHS MIHJIMBOCTI IUX YMOB Yy
CBEPAJIOBHHI, 10 OYPUTHCS.

Jlist BuOOpy peareHTy Tpeda 3HATH MOXKIIMBY 00JIaCTh HOTO 3aCTOCYBaHHS - BILIMB
Ha HBOTO TEMIIEpaTypH, CTYIIEHsS MiHepasi3alli cepenoBuia Ta iHmmx. [lig BrirBoM
BHUCOKHMX TEMIIEpaTyp UM PI3HUX OKHCHHUX IPOIIECIB MOKE BiIOyBaTHCS pyHHYBaHHS
CaMOTO0 peareHTy 1 3MiHa HOTo (H13MKO-XIMIYHHUX BIACTUBOCTEH.

HaiiGinp1ie merko i MpocTo PerysroBaTh BIACTUBOCTI MPOMHUBAIBHUX PIIUH JUIS
HOPMAaJIbHUX YMOB, TOOTO MpU BIJICYTHOCTI MiHepasi3ailii, BUCOKOI TeMmepaTrypu 1
BUCOKHMX IJIACTOBHUX THCKiB. [Ipy HasBHOCTI IIMX YMOB pEryjiiOBaHHS BIACTHBOCTEH
POMUBAJBHUX PiIMH 3HAYHO YCKIIATHIOETHCS 1 TOPOKIAE.

B nanwuii yac mpoOiema CTBOPEHHS! MPOMUBAIBHUX PIAMH, CTIHKUX 0 A1i BUCOKUX
TEeMIIepaTyp, BUPINIYEThCA NUIIXOM BUKOPUCTaHHS 3'€eqHaHb Xpomy. KarionHi #
aHIOHH1 3'€/IHAHHS XPOMY, 110 BBOJASTHCS B MPICHY TJIMHUCTY MPOMHUBAIBHY PIAMHY,
nonepeKaloTh BUCOKOTEMIIEPATYpHY Koaryisuilo (y 3BHYAMHMX YMOBAaX XpPOMOBI
3'€eTHAHHS HE BIUIMBAIOTH HA BIACTUBOCTI TJIMHHUCTOI MPOMHUBAIBHOL pinuHu). OnHAK,
P CTIOJy4YeHHI il ycix ¢akTopiB (BUCOKA TeMIlepaTypa, MiHepai3allis 1 TIacTOBUN
TUCK) TpoOJiemMa peryjaioBaHHS BJIACTHBOCTEW TJIMHUCTOI TPOMHUBAIBHOI PIAWHH
3QIMIIIAETHCS HE BHPIMICHOIO.



Jis areHTiB 3aJ€XHUTh BiJ IXHIX XIMIYHHUX BJIACTUBOCTEH, OYIIBI1 MOJEKYII,
MOJICKYJISIPHOT Baru, CTyIEHsI MmojiMepu3allii 1 KUIbKOCTI (yHKI[IOHATBHUX TPYI, TOMY
3a OCHOBY Ky1acu(ikallii XiIMIYHUX peareHTiB MPUHHATI IXH1 XIMI4H1 BIACTUBOCTI.

Hwxue npuBeneHi aeski MOXKJIMBI Kiacudikallii XIMIYHUX peareHTiB. YCi BOHU HE
€ BUYEPITHUMH 1 B JACAKIN MIpl HOCATh YMOBHHUH XapakTep.

I. Knacudikauisi 1o npu3sHaYeHHIO

Po3pi3HsAI0TH 1BI OCHOBHI I'PYIH PEareHTiB:

a) peareHTH cTalimizaTopu (3HIKYBadl BOJOBIAJAYl, 3HMKYBaul B'SI3KOCTI) CIy-
KaTh 7S MIABUILEHHS CEAMMEHTALIWHOT 1 arperaTuBHOI CTIMKOCTI MPOMHUBAIILHOI pi-
JUHU, TOOTO MMiIBUIIYIOTh iXHIO CTa0lIbHICTS;

0) peareHTH CTPYKTYpOYTBOPIOBaul - CIyXaTh JIA PEryJIIOBaHHS CTPYKTYpHO-
MEXaHIYHUX BJIACTUBOCTEU MPOMHUBAIBLHUX PiAMH.

Kpim TOr0, BUAIISAIOTH peareHTy O1IbII By3bKOTO MPU3HAYEHHS:

B) pe€areHTH MiHOYTBOpIOBaui (CTablai3aTOpU IIHM) - CIYXKaTh JJIs 3MCHIICHHS
MOBEPXHEBOI'0 HATATY Ha MDK(a3Hii MOBEPXHI piANHA - TIOBITPS 1 CTBOPEHHS CTIMKUX
emyiibciit [/P - acpOBaHHX MPOMHBATBHIX PiAHH 3 I'yCTHHOK MeHine 1000 kr/m’;

r) peareHTH MHOTACHUKY - CY>KaTh JIJIA Jiera3allli OYMCHUX arcHTIB;.

J1) peareHTU-TOBaXXyBadl - CIYXKaTh JJIsl IMIJBUIICHHS TYCTUHU MPOMUBAIBLHUX
PIIH.

I1. Knacudikauisa nmo xiMmivHOMYy CKJIaay i OyAiBJi MOJIEKY.JI
1. Hu3zpkoMoJ1eKyJISIpHi HeOpraHivHi 3'€IHAHHA

o mux BigHOCAThes: KayctuuHa coma (NaOH), kampnmaoBana coma (Na2COs)
BartHo Ca(OH)2, moBapena cinmb (NaCl), xmopuctuii kameiii (CaClz2), 6ixpomar Hatpito
(NazCr207) ta ixmi.

L1 peareHTH (sIK1 3BUYAWHO BIIHOCATH JI0 TPYIU CTPYKTYpPOYTBOPIOBAUEH) MOKYTh
BUKJIMKATH TIIBUINEHHS 3HIKCHHS B'S3KOCTI, CTaTHYHOI HANpPYrd 3pYIICHHS 1
BOJIOBI/IJIaul B 3aJIe)KHOCTI BiJl KUIBKOCTI pEareHTIB, 10 JOJAI0ThCs, CKJIaIy 1 Biac-
TUBOCTEH MPOMMBAIBHUX PIAUH 1 30BHIIIHIX YMOB (TeMIIEpaTypu, CTyIeHsI MiHEpaTi-
3arrii).

B ocHOBHOMY BOHU 3aCTOCOBYIOTHCS SIK JIOMOMIKHI peareHTH MpHU KOMIUICKCHIN
XIMIYHIH 00poOIll MTPOMHUBATBHUX PILAUH (ISl pETyIIOBaHHS PO3YMHHOCTI 3HIKYBAUiB
BOJIOBI/IJ1aul 1 3HIKYBayiB B'A3KOCTI, PETYJIIOBAHHS €JIEKTPOKIHETUYHOTO MOTEHITIATy
TIMHACTUX YaCTOK).

2. BUCOKOMOJIEKYJISIPDHI HeOpraHiuHi 3'€IHAHHSA

Jnst XxiMiyHOT OOpOOKHM MPOMMBAIBHUX PIAMH 3BUYANTHO BHKOPHUCTOBYIOTH KOH-
nencoBadi docdaru (comni momidpocHopHUX KHUCIOT, Ki 0OJACPKYIOTh 3 HOCPOpPHOI Ku-
CJIOTH BUAAQJICHHSM BOIM IPH MpOKaproBaHHI B 1HTepBail temiepatyp 300-1200°C).
Jlo iXHBOTO YKCIIa BIIHOCATHCA Mipo-MeTa-noiidocdaru.

[Ipy MBHIKOMY OXOJIO/PKEHHI OJAEpPXKYIOTh amopdHi ckionoaiOHi ¢dopmu
docdatiB (MOMUIKOBO Ha3BaHI rekcameradocdaroM HATPilO), AKI XapaKTEPU3YIOTHCS
BigHomreHHsaM Na2O/P20s. Haiibinbin mommpeni HactynHi hocdaru:

HaiimenyBanns pocdary Na20/P20s
Metadocdar HaTpiro 1,0
Terpanonidocdar Harpito 1,5
Tpunomidocdar Hatpiro 1,6-1,7




3i 30inbmieHdsM BigHocuHu Na20/P20s miaBuinyeThcss aKTHBHICTH (ocdartiB, K
3HUKYBaYiB B'SI3KOCTI:
MeTtadocdar Hatpito < Terpanonidocdar < Tpunosidocdar.
3. BUCOKOMOJIEKYJIAPHi OPraHiuHi CIOJIYKH 3 BOJIOKHHCTOI (JIAHI[IOTONIOXi0HOK0)
¢hopmMor0 MaKpPOMOJIEKYJIHN

JliHi¥HI OopraHiyHl MOJIMEPH, SKI BUKOPUCTOBYIOTH ISl OOPOOKH IMPOMHBAJIBLHUX
PiIWH TpeICTaBIIeH :

a) TIPOCTUMH 1 CKJIATHUMU edipamMu 1eroa03a (KapOOKCIMETIIIENI0I03a, CyIb(IiT
LIEJTIOJI03H);

0) KpOXMaJjeM;

B) COJISIMH JTbI'THOBBIX KUCJIOT (IBT1HAT HATPIIO);

r) akpwioBuMmHu TnomiMmepamu (rimaH, PC-2, wmetac) 1 JAeIKUMH  1HITMMH
3’ ¢ JHAaHHSIMU.

4. BUCOKOMOJIEKYJISIPHi OpraHiuHi cmoiyKkH 3i 3MilIaHOI0 i IJ100YJISAPHOIO
(popmoro MmakpomMoJieKy.I:

a) COJIi TyMIHOBBX KUCJOT (3MillIaHUN TTOJTIMED);

0) coJi JIrHOCYJIb(OHOBBX KUCIIOT - JIITHOCYIb(OHATH (TTIOOYIISIpHUIA MOTIMED);

B) OKHCJEHI JITHIHU (TIO0YISPHUM MoaiMep) 1 IXH1 MOXIJTHI.

4. Hu3bKOMOJIEKYJISIpHI OpraHiyHI CHOJYKHA 3 TiIpoQiIbHOI 1 OpraHo(iIbHOIO
JaCTUHAMHU.

J1o HUX BITHOCATBHCA JESKI MOBEPXHEBO-aKTUBHI peYOBUHMU - cyibpoHoi, HUK,
OII-10, ciupTH Ta 1HIII.

III. Knacugikauis mo po34MHHOCTI

1. Po3umnH1 y BOI.

[le HM3BKOMOJEKYJIIPHI HEOpPraHiuHI pEeareéHTH 1 0arato HU3bKOMOJIEKYJSPHUX
MMOBEPXHEBO-aKTUBHUX PEUYOBHH. 3 BHUCOKOMOJICKYJSPHUX OpPTaHIYHUX pPEareHTIB Y
BoA1 po3uunHi - cyHu1, CCh, KCCB.

2. Po3unHHI B JIy’)KHOMY CEpEIOBHIIII

BinbiiicTh BUCOKOMOJICKYJISIPHUX OpPTaHIYHUX PEareHTIB PO3YMHHI B JIY)KHOMY
CepEeIOBHIII.

3. Po3umnH1 y ByrieBoaHeBUX pinmuHax. lle moBepxHEBO-aKTHBHI PEYOBUHH 3
JIOBTOIO BYTJIEBOJIHEBOIO YaCTUHOIO MOJICKYJIH.

V. Knacudikarris mo conecTiikocTi

EdexTuBnicTh aii peareHty 30epiraerncst npu 3micti NaCl no

3% 10% noHax 10%
He comecriiiki OOMEXEHO CONECTINKI ConecTiikl

He conectilikumMu 10 1ii MOJIBaJICHTHUX KaTIOHIB BBAXKAIOTHCS T1 peareHTH, 110
3MIHIOIOTh CBOI BIIACTUBOCTI MPH 3MICTI

CaCl2>0,2%
EdexTuBHiCcTh i1 peareHTiB 30€pira€ThCs MpH TEMIEpaTypax
1o 130°C 1o 160°C noHa 160°C
He tepmocTiiiki OO6Me)xeHO TePMOCTINKI TepmocTiiiki

[Tin BIIIMBOM TeMIiepaTypy MPUCKOPIOEThCS peakilii (GyHKIIIOHATBHUX TPYyI, BHA-
CIIIOK YOTO BiIOYBAETHCS TEPMIYHA UM NECTPYKIliA 3MIMBAHHS TOJIIMEPY, IO 1 Mpu-
BOJWTH JI0 3HWKEHHS €(DEKTUBHOCTI i1 peareHTy.



VY neskux BUNAQAKaxX MOTIPIIEHHS SKOCTI MPOMUBAJIBHUX PIUH TMOB'S3aHO HE 3
HEOOOPOTHUMHM 3MIHAMHM CaMHX pPEarcHTIB, a 3 afcopOlli€l0 peareHTIB Ha MOBEPXHi
[NIMHUCTHUX YaCTOK.

Tyt npuBeAeH] TIIBKHU ACSKI 3 ICHYIOUMX Kiacudikaiii. 3 moriasay BUPOOHUYUX
yMOB, MaOyTh, 3py4HiIlIe KOPUCTATUCS HACTYITHOIO KIacupiKalli€ero:

1. 3nmkyBavi BoaoBiaaaui

Lle niHiiiHI MONIMEPH, IO BiAHOCATHCS 10 rpymnu 11 - 3.

2. 3HMKYBaYi B'A3KOCTI.

Jlo HUX BIOHOCATHCA 3MilIaHi 1 roOynsapHi momimepu (rp. [1-4) 1 HeopraniuHi Mo-
aimepu (rp. [1-2)

3. [loBepXHEBO-aKTUBHI peYOBUHU

[ToBepXHEBO-aKTHBHI PEUOBUHHA MOXYTh OyTH BUKOPHUCTAHI:

a) SIK 3HWXKYBaul TBEPJOCTI TPCHKUX MOPIT;

0) ms rigpodo6izalii INIMHUCTUX TIOPIT;

B) JJIs MJBUILIEHHS MAaCTUIILHUX BIACTUBOCTEH MPOMUBAIILHUX PIiJIUH;

') JUIS TIBUIIEHHS TEPMOCTIHKOCTI IPOMHUBAIBLHUX P1AMH;

1) JUIs aepyBaHUs POMUBAIBLHUX PIJIUH;

€) Y AKOCTI eMyJbraTopiB HaQTH B TIIMHUCTUX MPOMUBAIILHUX PiJIMHAX.

4. lonoMixkHi peareHTH

[{e HU3bKOMOJICKYJISIpHI HeopraHiuHi 3'eqHanHs (quB. rp. 11-1).

IMopsiiok BUKOHAHHSA PO0OTH

A. Y rOnIVMHHUK ayIUTOPHUX 3aHSTh:

1. BuBunTH knacudikailii 1 Hpu3HaYeHHs pEareHTIB;

2. IlpuroryBatu peareHTH: ByrienyxkHuid (BJIP), 3 kapOOKCIMETUIENI0N031
(KML), 13 kpoxmamnto (KP), 3 amopduux nomigocdatis - peuentypy yroYHUTH 3 BH-
KJIaJaueM.

b. ¥ rogunu no3a ayiiTOpHUX 3aHSTh:

1. BuBuutu kiacu@ikaiili peareHTiB, TPHU3HAYEHHS PEarcHTIB, YMOBHU
3aCTOCYBaHHS PEareHTiB, 3a3HAYCHUX BUKJIAJIaYeM.

2. IToBrOopuTH Teopernunmii Matepian (mutanus NeNe 20, 29-34, 36-42, 45-48, 51,
55, 56).

s 3aJ1iKy HeoOXiIHO:
1. 3naru knacudikailii peareHTiB y BIAMOBIAHOCTI 3 LI€I0 THCTPYKIII€LO;
2. YCHO BINOBICTH HA BUIIIEBKA3aH1 MATAHHS.



JIABOPATOPHA POBOTA NeS.

JlocaigxeHHs BIUIMBY PEAreHTiB HA BJACTUBOCTI INIMHUCTHX PO3YHUHIB
Hiab podoTu:

OcBoiTH METOAMKY OOpOOKH TJIMHHCTUX MPOMHUBATBHUX PIAMH XIMIYHUMH

peareHTaMM cTabimi3aTropaMu - 3HI)KYBa4aMHy BOJIOBIIIaul 1 3HM)KyBa4aMU B'SI3KOCTI.
Pearenrtn - cradismizaropu

Pearentu ctalinmizatopu 10Aal0Th Yy TIMHUCTY MPOMHUBAIBHY PIAMHY AJis TOTO,
o0 TMIJBUIIUTH CEAMMEHTAlIMOHHYIO 1 arperaTuBHY CTIMKICTh cHCTeMHU. Jlo HUX
BIIHOCATBHCS OUIBIIICTh TMOBEPXHEBO-aKTUBHUX PEYOBHH, IO, aJCOPOYHOYMCh Ha
MDK(]a3HIi MOBEPXHI, 3MEHIITYIOTh BEJTUYNHY IMTOBEPXHEBOI €HEPrii 1 TUM MiABUIIYIOTh
cTtabinpHICTh cucTemHu. I1.A.PeGinaep 3ampomoHyBaB BIJIHOCUTH JIO pEarcHTIB
cTabimizaTropaM Ti TIOBEPXHEBO-aKTHBHI PEYOBHHHM, IO CTBOPIOIOTH Ha MOBEPXHI
TIMHUCTAX YacTOK 1 B 00 €Mi pO3YMHY TeIeHOiOHI CTPYKTYpH - MOJEKYJISPHO-
aicopOLiiiHl MmIapu, U0I0 BOJOJIIOTh BHU3HAYEHUMHU CTPYKTYPHO-MEXaHIYHHUMHU
BJIACTUBOCTSIMHU (B'SI3KICTIO, MPY>KHICTIO, MEXAHIYHOIO MIIHICTIO). BOHM 3MIHIOIOTH
CTaH IMOBEpPXHI TIIMHUCTUX YacCTOK. MIJCHIIIOIOTH iXHIO B3A€EMOJII0 3 JUCIEPCIHHUM
cepeloBuIIEeM, 3a0€3MeUyI0Th COJIbBATAIlll0 YacTOK 1 MIJABUIIYIOTh J3€Ta MOTEHIlIAI.
Cralimizyroue Jis TakuxX aJcopOILIMHUX IIapiB MOXE IMOSCHIOBATUCS THUM, IO BOHU
3aBakKalOTh TJIWHUCTUM YacTKaM HaOJMKATHCS Ha BIJCTaHI MEHIE THX, Ha SKi
IPOCTUPAETHCS 115l MIKMOJIEKYJISIPHUX CHJI.

Ha nymky 1HIIMX JOCHIIHHMKIB IO peareHTIB-CTad1113aToOpiB BapTO BIAHECTH 1 Ti
[IOBEPXHEBO-aKTHBHI PEYOBHHM, 1110 HE YTBOPIOIOTH KOJOIJHUX CTPYKTYp y PO3UHHI,
ajie CTBOPIOIOTH aJCOPOIiiHI 1Iapu Ha MOBEPXHI INIMHUCTUX YacTOK 1, 3HUXKYIOUU
BUIbHY MOBEPXHEBY €HEPTilo, MENTU3YIOTh YaCTKU TBEPIOi (a3 1 THM IiJIBUIIYIOThH
CTaOUIBHICTh CUCTEMHU. Y 3QJIEKHOCTI B (P13UKO-XIMIYHUX BIACTUBOCTEN JUCHEPCHOI
dazu 1 aucnepciiHOro cepeloBUIla 1 CaMOro PeareHTy cTaOumi3allisi CUCTEM MOXKE
CYNpOBOJKYBaTUCS  a00  PI3KUM  MIABUIIEHHSAM 11  CTPYKTYpPHO-MEXaHIYHHUX
BJIACTUBOCTEHN (CTATUYHOI HAMpPYTW 3pYILICHHS, B'A3KOCT1), a00, HABMNAKU, 3HUKEHHSIM
ix. B ocTaHHbOMY BHMAJIKy MIIHICTh CTPYKTYpPH MOXE 3HWKYBAaTHUCS Y 3B'SI3KY 3
pYWHYBaHHSIM TPOCTOPOBOI CITKM B pe3yJbTaTl aAcopOLiiHOro OJIOKYBaHHS
TJIMHUCTHUX YaCTOK MOBEPXHEBO-aKTUBHUMH PEYOBHHAMMU.

3arayipbH1 BKa31BKHM — Ti K, 1110 1 MpW BUKOHAHHI1 JJabopaTopHOi pobotn Ne 4.

IHopsinok BUKOHAHHS po00OTH

1. Buznauutu BomodunbTpytoul (Y, JO) i CTpyKTypHO-MEXaHIYHI BJIACTUBOCTI
NEPBUHHOTO TJIMHUCTOI  MpOMHUBAIbHOI  piguHu. [lpm  00poOIi  rIMHHUCTON
NPOMUBANIBHOI pinunu diHIHUMEU nodiMepamu (KMIL, KP, rinan) BukopuctoByBaTu
TNIMHUCTY TMPOMUBANIGHY piauHy B's3kicTio T - 20-25 cek. IIpu oOpoOrii 3MimmaHuMu
(BJIP) 1 rnoOynspuumu nonimepamu (CCh. KCCB) BHKOpHCTOBYBAaTH TJIMHUCTY
npoMUBaNIbHY piauHY B'a3kicTio T 60-80 cek.

2. Jonatu no 1 1 rIMHUCTOI TPOMUBAJIBHOI PIAMHU HEOOXI1JIHY KUJIBKICTh peareH-
Ty (3a BKa3iBKOI BHKJIajaauya). PeareHT momnepenHb0 MOBUHHUI OyTH 100pe mepemi-
IaHUH.

3. Ilicns nonaBaHHS peareHTy MPOMHUBAIBHY PiAMHY Tpeda NepeMillyBaTh He
MeHI 5-10 xB.

4. Bu3HayuTH MOKA3HUKU BJIIACTMBOCTEH XIMIYHO OOpPOOJICHOI TITMHUCTOI MPOMU-
BaJIbHOI P1JIMHH.



5. Pe3ynbTaTi BU3HAYEHb 3anMcaTH B TAOJIMIIO (IUB. 104aTOK 1).
6. Ha mijgcraBi oTpuMaHux gaHuX noOyayBaTu rpadik:

3 — — E:
B cm® = f(Q) T cex = f (Q) 0—z=1)

ne Q - KUTbKICTh peareHry, mo A0JaeThes, %0.

Jlist moOymoBu rpadika HeOOXiTHO MaTH HE MEHII 3-4 BUMIDIB.

7. Tlpu oOpoO1i 3HMKYBayaMHu B'SI3KOCTI BUKOPHCTOBYBATH TJIIMHHUCTY MPOMHBA-
npHY piauny B's3kicTio T - 120 c.

8. OTpuMaHi pe3yabTaTH 3aMKucaTy B TaOIUIIO (IMB. JOJATOK 2).

Q. [To orpumanuM ganum moodymyBatu rpadiku 3anexHocti T=f(Q)

3micT 3BiTY

1. Tabmumi 3 pe3yabTaTaMyd BUMIPIB MOKa3HUKIB BJIACTMBOCTEH TJIMHUCTOI IPO-
MHUBaJIBHOT P1IMHU 0OPOOJICHOT XIMIYHUMHU areHTaMH.

2. I'padiku 3anexunocti B=f(Q), T=f(Q), CHC=f(Q)

3. BucHoBKw.

Honarok Ne 1 1o pobotu 5
3HUKyBayl BOJOBIIIAY1

[lepBuHHa Hassa pearenty | Hassa pearenty | Hassa pearenry

Iloxa3zuuku
BJIACTUBOCTEHN

[CIIMHUCTA
MIPOMHUBAIbHA
pinuHa

KinbkicTb
peareHty, %

KinbkicTs
pearenty, %

KinbkicTs
pearenty, %

B, cMm3 32 30 xB

K, MM

iy
Y
"cm3

T, cek

) MT
1
" cek?

Mr

9 -
10’ cek?

K,

Honarok Ne 2 o pobotu 5
3HMKYBayl B'SI3KOCTI

Iloxa3zuuku
BJIACTUBOCTEMN

[IepBrHHA
TJIMHUCTA
IPOMHUBAIFHA
pianHa

Ha3ssa peareHnty

Hassa pearenry

Ha3ssa pearenty
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JIABOPATOPHA POBOTA Ne 6.

BuroroBjieHHd i 10CTiIKeHHS BJIACTUBOCTE MPOMUBAJIbLHUX PiAUH
creniajbHOr0 NpPU3HAYEHHS
Hiab podoTu:

OcBOiTH METOAWKY BUTOTOBJICHHS 1 TIPOBECTH JOCHIIKEHHS 1HTIOyIOUUX
IPOMUBAIBHUX PIAMH.

Inrioyro4i npoMuBaJbHI piAMHA

3acTocyBaHHS 1HTOYIOYMX MPOMHUBAIBHUX PIAUH MOB'SI3aHO 3 OYPIHHSAM MOTYTHIX
BIJIKJIaJICHb, TPEJCTABJICHUX HE CTIMKMMM TJIMHAMH, IO JIETKO HAaOyXarmTh 1
PO3MOKaIOTh, 1 CAMOJUCHEPTYIOUYUMHU TIMHUCTUMH chaHUsMUA. CKIAQAHICTh OypiHHS
CBEPJIOBUH y LIUX YMOBAaX XapaKTEPU3YETHCA PI3KUM POCTOM B'SI3KOCTI 1 CTATUYHOI
HaIpyTy 3pYHIEHHS TIWHUCTOI MPOMHBAIBHOI PIAMHM, OCHIAMH W oOBajlaMu TJIUH,
3aTATYBAaHHSIM 1 CXOIUTIOBAHHSM I1HCTpyMeHTa npu miaiiomi. OOpoOka TIMHUCTOL
MPOMHMBAIBHOI PIIMHUA PI3HUMHU XIMIYHUMHU peareHTaMd B JIaHHX yMOBax
Manoe(ekTuBHa. BUHNKae HEOOX1IHICTh Y 3aCTOCYBAaHHI TaKMX MPOMHUBAIIBHUX PIJIUH,
[0 3MOXKYTh 3a0€3MEUYUTH TPUBANY CTIMKICTh CTIHOK CBEPIJOBHUHU 1 CTaOUIBbHICTB
CTPYKTYPHO-MEXaHIYHUX BJIACTUBOCTEH TIPU TMIPOCTOTI iXHBOTO pETYyJIIOBaHHS B
nporieci OypiHHS.

[Hri0yroun mpoMUBaJIbHI PITUHU BOJIOIIOTh HACTYITHUMHU BIAMITHUMHU O3HAKaAMMU:

1) miaBHIYIOTh CTIHKICTh MIIMHUCTUX MOPIJI, 10 CKJIaJal0Th CTIHKKA CBEPIJIOBHHH;

2) momepemKalTh JUCIEPryBaHHS 1 MEpexXia M0 CKJIaay MPOMHUBAIBHUX PIIUH
BUOYpPEHUX TJIMHUCTUX TOPII.

31aTHICTD MIABUIYBAaTH CTIMKICTh TJIMHUCTHX IOPIJ 3aCHOBaHA Ha 3aMIIlCHHI B
O0OMIHHOMY KOMILJIEKCI TJIMHU OJTHOBAJICHTHUX 10HIB MOJIiBaJIEHTHUMHU, 110 BBOJSATHCS B
pIAMHY SIK 1HTI0ITOPH, Ha XeMOCOPOIli MOJIBAJIEHTHUX KATIOHIB 1 IXHIM Ail, IO KOa-
ryitoe. [HribiTop moXoAuTh BiJl JATUHCHKOIO 3YMHUHSIO, CTPUMYIO. Arperaiis riuHu-
CTUX YaCTOK y PO3YMHI OOMEKYETHCS BIJIIMOBIIHUMHU XIMIYHUMHU PEareHTaMH.

Ax 1HriOITOpM BUKOPHUCTOBYIOTH pI3HI HEOpPraHiyHi 3'€lHaHHA - TIIC
(CaS04:2H,0), Bamuo (Ca(OH), ), xmopuctuit kanbmiii (Cacly), pigke ckio
(Na,O-n-H,0), riapookuc, 6apiro [Ba(OH),], anerar kanbuito [(CH3COO)2Ca] (npu
1HTI01IOBaHHI alleTaToM Kaibllilo 30epiraerbcss Hu3bka B's3kictb 1 CHC 1
MOTIEPEKAETHCSI BUCOKOTEMITEPATYPHE 3aryIeHHS).

XJ1I0pKaAJbLi€Bi (BUCOKOKAJIBbUIEBI) IPOMUBAJIbHI PiAUHH

[nriGirouya nig BamHa 1 TINCY MOJSTa€ B TIM, IO CTPUMYETHCA TUCHEPTryBaHHSA
JIMHUCTUX YacTOK, aje I[bOr0 HEJOCTAaTHhO Jig 30€pEeKeHHS CTIMKOCTI CTIHOK
CBEPIJIOBUHU. XJIOPUCTUNM KaNbIii e(EeKTUBHO TIJABUIIYE CTIWKICTh CTIHOK
CBEpIOBHHH, 1110 IOSICHIOETHCS BHCOKOIO KOHIICHTPAI€I0 BilbHIUX KaTionis Ca”" (Ha
BiJIMIHY B1JI IHIIIMX 1HT101TOPIB POZYMHHICTH XJIOPUCTOTO KAJIBIIIO Y BOJI Ty’KE BEIHKA
1 mocsirae 40% — 60%); po3unMHHICTH Tirncy 1 BamHa He nepesuirye 0,2%. XimidHa
OCHOBA Jii, IO KpINHTh, XJIOPKAIBI[IEBUX TJIIMHUCTAX TNPOMHBAIBLHUX PIJIHH
BH3HAYAETHCA 37aTHICTIO ioHiB Ca™® BCTymaTH y B3a€MOIif0 3 MIMHUCTHMHE TOPOIaMH,
y pe3yabTaTi dYOro TMIABUINYETHCS 3B S3aHICTh TIWHUCTUX YACTOK, 3HUKYETHCS
HaOpSIKaHHS MIMHUCTUX TOPIJ 1 IXHE JUCTIEPTYBaHHS.

Torn Ca®* IPHUTSraroThCS HETATHBHO 3apsSKCHAMH AUTTHKAMH [JIHHICTOI 9aCTKH,
KOHIICHTPAL[is] TO3UTUBHKX 3apsaiB y "ioHomoHOGIOL" 3pocrae. Axcop6uis Ca®*y



KUIBKOCTI TIEPEBUIIYIOYOMY TOPIT KOAryJisilii BHUKIWKAE PYWHYBaHHS IUQYy31HHOTO
miapy, HaJJIMIIKOBUHN 3apsii TJIMHUCTOI YAaCTKU 3MEHIIYeThcsi 10 Hyns. [lo30aBieHi
EJIEKTPUYHOIO 3aXUCTy, YAaCTKU TNPUTATAIOThCS JPYyr N0 Jpyra 1 BiaOyBaeTbcs
3IHIAHHS | arperaryBanHs 4actok. lonn Ca’* € B JaHOMY BHIIAAKY iHCTAGLII3yIOHHM
dakropom. Pizka 3MiHA CTPYKTypHO-arperaTUBHOIO CTaHy IJIMHM BHUKJIIMKA€E
30UIBIICHHST 11 MEXaHIYHOI MIIHOCTI 1 TUM OuIbllle, YUM OUIbIIEe KOHIIECHTpAIlis
katiouis. [Ipu B3aemoii ioHiB Ca®" i3 IIMHICTHMHM 9aCTKAMHU Ma€ 3HAYCHHS HE TLIBKH
KUIBKICTh aJIcOpOOBaHUX 10HIB, ajge TaKOX 1 MBHUAKICTH amcopOrtii. Uum mBumaie
ancopOyroThes ionm Ca®* THM ckopimre HacTae KoarymsmiifiHe 3MII[HEHHS TIMHH.
HIBuakicTh aacopOLii 3pocTae Mpu MmigBUIICHUX 3HaueHHAX pH, ane Benuunna pH He
BILJTMBAE HA KUJIbKICTh aJICOPOOBAHUX 10HIB.

3a JmaHMMH JIEAKMX JIOCHITHUKIB s 3a0e3medeHHs [ii, [0 KpimuTh,
XJIOPKANIbL1€BUX TIMHUCTUX TMPOMHUBAIBHUX PIAUH HEOOXITHO MiITPUMYBaTH
koHieHTpariito 3500-5000 mr/n ioHIB Ca*. Minimanbna KOHIICHTpAIlisl 10H1B Ca2+ 10
3a0e3neuye AesiKe IMiJIBUIICHHS CTIMKOCTI TJIIMHUCTUX Topif, AopiBHIOE 350-400 mr/m.
[onn kanplio ancopOyIOThCS Ha CTIHKAaX CBEPAJIOBMHU 1 Ha TJIMHUCTUX YacTKax
IPOMUBAJIBHOI PIJIMHU, BUNAAAIOTh B OCAJO0K IMPHU B3aEMOJII 3 JCSIKUMHU pearceHTamu,
GIIBTPYIOTHCS Y BOJOIPOHUKHI IIAPH, TOMY KOHIIEHTPAIIis 1X TMOCTIMHO 3MIHIOETHCS 1
JUIsE 30€peKeHHST 3MIIHIOIYOI [I1i MPOMHUBAIBLHOT PIAMHU HEOOXITHO MEPIOJUYHO
BBOJUTH y piauHy HOBI mopiili CaCl,. Bucoka KoOHIIEHTpailisi 10HIB KaJbIlil0 B
MIPOMMBAIBHINA PIAVHI BUKJIMKA€E YTPYAHEHHS B PEryJIOBaHHI BJIACTHBOCTEM camoi
[JIMHUCTOI MPOMMBAIBHOI piAuHU. JlJIg perysatoBaHHS BIACTUBOCTEH XJIOPKAJbIIEBOI
MPOMMBAIBHOI PIAMHM MOTPIOHI XIMIYHI PEareHTH, M0 HE BHUIIAJAI0Th B OCAJ0K IpPH
B3aemoyii 3 ionamu Ca+2 (BJIP, KMLI, kpoxmaiib, rinaH, HITPOJITHIH HE YTBOPIOIOTH 13
CaCl2 Hepo3urHHI CcOJil) 1 JOCUTh €(PEKTUBHO MPOTUAIIOTH KOATyJsLli, BUKINKAEMOI
HUMU.

CuiikaTHi NpOMUBAJIbHI PiTUHA

CumikaTHI pPO3YMHU PEKOMEHJIOBaHI JUJIsl TMIJABUIIEHHS CTIMKOCTI  CTIHOK
CBEPJIOBUHU, CKIIAJICHUX aprimiTaMu (TITMHUCTUMHE CJIAHIISIMU), 110 OOCUTIAI0THCS.

B nmanwmii wac BiloMi 1 TPOUNLIM BUMPOOYBAaHHS HACTYMHI THUIU CHJIIKATHUX
IIPOMHUBAJIbHUX PIJIMH: CHUIIKATHO-TJIMHUCTI, CHIIKATHO-COJIBOBI TJIMHUCTI, CHIIIKATHO-
COJIbOBI O€3TJIMHUCTI 1 CHIIIKATHO O€3TIIMHUCTI.

CHIIKaTHO-TJIMHHUCTI POMMBAJIBHI PIIMHA

CUJTIKaTHO-TJIMHUCTI MPOMUBANIBHI PIAMHU TOTYIOTh 31 3BUYAWHUX TIMHUCTUX
MPOMHUBATFHUX PIAUH IIISXOM JIOJIaBaHHS COIOBOTO PIAKOTO CKja (BOASHUN PO3UMH
PO3YMHHOTO CKJIa, FOJIOBHUM YMHOM, HAaTPIEBOTO PI3HOI MOJYJIBHOCTI 1 KOHLIEHTpaIlii),
peareHTiB 3HWXKYyBadiB BoAoBiggaul (KMILI) 3Hu>KyBauiB B'SI3KOCTI (3rOJ0M CHUJIIKATHI
TJIMHUCTI NPOMUBAJIbHI PIIUHU TYCHYTh). Y SIKOCTI OCTaHHIX MOKHa BUKOPHCTOBYBATU
nomidocdaru, HiTpoirHid, cyHut, [IOJIX 1 inm. Pigke ckio o0yMOBIIOE 3MIITHIOIOUY
JI0 MPOMUBATIBHOI PIIMHU (3MIIHIOIOYA Jisi 3pOCTa€ 31 30UIBIIEHHAM MOIYJIBHOCTI,
to6TO BigHomeHHs Si0,/Na,0). Konnenrpariro SiO, MOKHA TiABHIUTH 32 paXyHOK
3araabHOl  KOHIeHTpamii pigkoro ckina. KMI[ - 3abe3nedye cTabUIBHICTH
MpoMHBaAIBHOL pimuHU. Pifgke ckio mogaerbes B kimbkocTi 0,5-1,0% (y mepepaxyBanHi
Ha CyXy PEYOBHHY) BiJi OOCATY TIMHUCTOI MPOMHUBAIBHOI PIAWHU, MO HUPKYIIOE B
CBEpIJIOBHHI. Y mponeci OypiHHS BMICT PIAKOrO CKJIa Majae, TOMY IO BOHO
afcopOyeTbCa CTIHKAMU CBEPJJIOBHHM 1 YacTKaMu BHOYpeHOi mopoau. JloJaTKoBOIO
00poOKOI0 BapTO MIATPUMYBATH HOTO KOHIIEHTparlito B Mexax 50-100 r/m.



Cui1ikaTHO-COJIBOBI INIMHUCTI IPOMUBAJIbHI PIIUHA

Biapi3Hst0oThCs BiJl CUIIIKATHO-TJIMHUCTUX MPOMHMBAIBLHUX PIUH BUCOKUM BMICTOM
NaCl (6mu3bko 20%) 1 KMILI. BBeneHnHs B mpoMUBalIbHY PiIMHY MOBapeHOi coui
CIIPUSIE 3HMKEHHIO B'S3KOCTI 1 MIABUIIEHHIO 1HT1011090T0 e(heKTy.

Cui1ikaTHO-COJIBOBI 0€3rIMHUCTI MPOMUBAJIbHI PIAMHA

CWIIIKaTHO-COJIbOBl  OC3TJIMHUCTI MPOMUBAIBHI PIAUHUA TOTYIOTh 13 CyMili
BOJISIHOTO PO3YMHY pigkoro ckma 3 moxyiem 2 i comi NaCl. HeBenwka KibKicTh
TBepa0i (pa3u mepexonuTh y Taki po3uMHH B Tporieci OypinHs. [Ipu HEOOXimHOCTI B
piaky ¢a3y moxe OyTH BBeJeHA HEBEIMKAa KIJIbKICTh BHCOKOKOJIOTHATBHOI TIUHH.
3pa3koBuii Ckian po3umHy, % (10 Basi): pigke ckio (MOmynb 2, KOHIEHTparls 45-
50%) - 70-75, cinb (NaCl) - 2-3, 6enronir - 1-2, Boga - 23-25.

CuirikaTHO-0e3r ITMHUCTI (CHIIIKATHI | CHIIIKATHO-TYMiHOBI) IPOMMBAJIbHI PiIMHH

OCHOBHUMH KOMITOHEHTAMHU OE3TJIMHUCTUX TPOMHUBAJIBLHUX PIAUH € HaTpieBe
COJIOBe pifike ckiio 1 Boaa. [Ipu OypiHHI 1O TIIMHUCTHX MOPOJax MPOMUBAIbHA PiIMHA
30arayyeTbCs TIIMHUCTUMH YacTKaMH, IO CIPHUSE TOJIMIIEHHIO HOro CTPYKTYpHO-
MEXaHIYHHUX BiacTUBOCTEH. [Ipu HE0OX1HOCTI 3aCTOCOBYIOTH CTAOUTI3YIOUMIA areHTa -
BYTJICTY)KHUNW peareHT. BiImoBiTHO [0 pelenTypu, 3anporoHOBAaHOI Kadeaporo
TPPKK HartionansHoi TipHMYOi akajaemii YKpaiHH, CKJIaa IUX PO3YMHIB MOXKE OyTH
HACTymHUM, % (00'eMHUX):

1. Boam - 80, comoBoro piakoro ckia - 20;

2. Boau - 80, kombGiHOBaHOTO peareHTy - 20.

Jlo ckinagy KOMOIHOBAHOTO PEAreHTy BXOJAATh PIJIKE CKIIO M BYIJIENY>KHHM peareHT
y pI3HUX CIIBBIJHOIICHHIX, HANPUKIaA, COAOBOro piakoro ckia - 16% BJIP - 4%;
cooBoro piakoro ckia - 5% 1 BJIP - 15% 1 T.11.

JI0 TOCTOTHCTB CHJIIKATHUX 1 CHIIIKATHO-TYMIHOBUX MPOMHUBAJIBHUX PIAMH BapTo
BIJIHECTH HACTYITHE:

a) y OC3MIMHHUCTI NPOMHUBAIBHIA pIMHI HE BIJOYBAIOTHCS PO3MOKAHHS 1
PO30yXaHHS IJIMH 1 TTMHUCTUX MOPII;

0) B'SI3KICTh O0€3TJIMHUCTOT MPOMUBAIIBHOI PIAMHY HE nepeBuinye 16-17cek;

B) Maja ryctuHa npomuBaibHOi pignau (1040-1060) 3meHITye iMOBIpHICTh HOTO
MOTJIMHAHHS;

I') Ha BIAMIHY BIJI YUCTOI BOAW OC3IIMHUCTUN PO3YMH HE (UIBTPYETHCS dYepe3
MOPHCTI MIIIAHUKY 1 1HII TOPOJIHU;

1) MpU BIJCYTHOCTI MOTJMHAHb OE3MVIMHKMCTA MPOMHBAJbHA pIIUHA MOXE OyTH
BUKOpPHUCTaHa MpHU OYypiHHI MO JErKOPO3MOKAIYUM MEprefisx 1 Mickam, a TakoX II0
CJIA0OCTIMKHAM CJIAHIISIX.

IHopsigoxk BUKOHAHHS PO0OTH

Yacruna 1.

1. IlpuroryBatu rivHHUCcTy npomuBanbHy pinuHy (T=30 cek) 1 BU3HAUUTH HOrO
crpykrypHo-mexaniuni (CHC, K, Y,) 1 Bomodinstpytoui BaactubocTi (B, K);

2. Ha ocHOBI fgaHOi TJMHUCTOI  MPOMHBAIBHOI  PIIUHU MPUrOTYBATH
xnopKanLuleBy MPOMHUBAILHY pIIMHY TIO OJHIA 3 peuenTyp, 3a3HAYCHUX Y JaHIl
THCTPYKIIl, 1 BU3HAYUTH Ti X TMOKA3HUKHU BIIACTUBOCTEH. Pe3ynbratn BU3HAYCHHS
3amucaTy B TaOIUIIO (AUB. 101aTOK 4);

3. BusHauuTH mpoueHTHHH BMmicT ioma Ca’’ y dimprpari HaGmmKeHHM
METOJIOM.



BusHaueHHs KaJbUi0-IOHY

Y npolipky BHOCATH S5 M. JOCHKYBaHOrO (inbTparty, 3 Kparwi amiaky
pO3BeACHOTO BOIOKO 1:1 1 2 MII. HACHYEHOTO PO3YHHY IIaBIEBOKUCIOr0 aMoHito. [Ticms
IIOT'O CYMIIIl 300BTYIOTh. SIKIIIO 10H KaJbliF0 MPUCYTHINA Yy BETUKIN KUIBKOCTI, CyMiIIl
HEraiHO >X CHJIBHO KajJaMyTHIE€ 1 uepe3 KijlbKa XBUJWMH Ha JIHO NPOOIPKH BHUIIATAE
Olmuit APIOHOKPHUCTATIYHUI OCaj IABJICBOKUCIOro KaibIilito. [Ipu mamiil KiTbKOCTI
10HA KaJIBII1I0 Yepe3 KiIbKa XBUIIMH 3'SBIISETHCS Clla0Ka KajJamMyTh.

Y Ttabnuii mnpuBENCHI EKCIEPUMEHTAILHO OTpPUMaHl JaHi, M0 JO03BOJISIIOTH

OpPIEHTOBHO CYJIUTH TPO KUIBKICTH 10HA KaJBIII0 IO XapaKTepy YTBOPEHHS OCaay Y
BOJISIHINA BUTSIKIIL.

Xapakrtep ocany 3MICT KaJbIIii0 B MI/JI

Cnabka xanmamyTh uepe3 1-2 xB. 15-35
Crnabka KaJlamyTh 3'SIBJISETHCS HEraiHO 35-70
CunpHa KanamyTh 3'BISE€TbCS HeraiiHo, yepe3 20-30 XBWINH 70-140

BHUITaga€ oCaa

Yacruna 2.

1. IlpuroryBaTd CHIIIKaTHO-COJIbOBI OC3IIMHHUCTI MPOMHUBAIBHI PIAUHU TIO
penenTy, 3a3Ha4YeHOMY B JIaHIi 1HCTPYKIIil, 1 BU3HAYUTH CTPYKTypHO-MexaHiuHl ( T,
CHC, K1,Y) i BogodinsTpyroui BiaactuBocti (B, K).

2. Pe3ynbTaTy BUSHAUEHHS 3allMCaTH B TaOJIULIO (IUB. 10J1ATOK 2).

3micT 3BiTY

1. YmoBU 3acTOCYBaHHS 1HTIOYIOUUX TPOMUBAIBHUX P1AMH.

2. Cxnaay XJOPKaNbII€BUX 1 CHITIKATHO-COJMBOBUX OE3TIMHUCTUX MPOMHBAIBHUX
p1auH.

3. Tabmumi 3  pe3yiabTaTaMd  BHW3HA4YCHb  IMOKAa3HUKIB  BJIACTHBOCTCH
XJIOPKAJIbII€BUX 1 CUIIIKATHO-COJIBOBUX O€3rJIMHUCTUX MPOMUBAIBHUX PIIUH.

4. Pe3ynbTaTv BU3HAYEHHS KUIBKOCTI 10HA KAJIBLIIIO.

Jlomatok Ne 1 mo po6otu Ne 6

= XJ1op-KaJiblli€Ba MPOMHUBAJIbHA PIJMHA CKJIaLy
E ’E CaCl,- | CaCl,-0,3 | CaCl,-0,4 | CaCl,-0,5 | CaCl,-0,6 | CaCl,-0,6
2 2 0,3% % % % % %
= = .| KMIL | KMI- KMII- KMII- KMII- KMII- g
S EE| 08% 0,6 % 0,8 % 0,8 % 0,6 % 0,8 % §
= S 3| CCB- CCB- CCB- CCB- CCB- CCB- 5
= E = 05% 05% 05% 05% 05% 0,5% =
& 2 | Ca(OH),- | Ca(OH),- | Ca(OH),- | Ca(OH),- | Ca(OH),- | Ca(OH),-
< o
= é 0,15 % 0,15 % 0,15% 0,15% 0,15 % 0,15%
=
I-11 Hi-1v V-VI VII-VIII IX-X XI1-XI1
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Honatox Ne 2 1o po6oTtu Ne 6

CK.]'IEI,Z[ CUJIIKATHO-0E3TIMHUCTUX IIPOMUBAJIBHUX pl)_II/IH
Pe3YHI>TaTI/I BHU3HAYCHHA
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JIABOPATOPHA POBOTA Ne7.

Bu3zHauyeHHsI MOBEPXHEBOI0 HATATY BOASIHMX PO3YMHIB IOBEPXHEBO-aKTHBHOL
PEeYOBHUHU HA IPAHULi PiIMHA - MOBITPA CTAJIarMOMeTPHYHUM METOI0M

i1 pobGoTH:

1. OcBoiTH cTaJarMOMETPUYHHUI METO/I BU3HAUEHHS TOBEPXHEBOT'O HATATY.

2. BuzHauuTH 3MiHY MOBEPXHEBOI'O HATATY BOJSIHOTO PO3YMHY IOBEPXHEBO-
AKTUBHOI PEYOBHHM B 3aJI€KHOCTI B1Jl KOHLIEHTpPAIlli OCTAHHBOTO.

[ToBepxHEBUI HATAT 1l CWJA, IO J1€ HA OJWHUINO JOBXKUHU KOHTYpPY T'paHMII
PO3ILTY 1 3YMOBIIIOIOYA CKOPOYCHHS MOBEPXHI PIAMHU A0 MIHIMaJIbHOI (y 3aJaHHUX
ymoBax). Po3mipHicte mi€i BenmuunHM - H/M. IloBepxHeBHiI HATAT € HACHIJAKOM
ICHYBaHHS BHYTPIIIHBOTO TUCKY, Y 3B'A3KY 3 UMM BUHHMKA€E CUJIA, 1110 BTATYE MOJIEKYJIH
B yCEpeIUWHY PiAMHI 1 COpsiMOBaHa NEPHEHAMKYJISIPHO MOBEpXHI. YMM CHIIbHIIIE
MOJICKYJISIpHA B3a€MOJIisl, TUM OiNbIIe MOBEPXHEBUU HATAT. BHYTpimHINA THCK BOAU
cknagae 1480 Mlla, 6enzony - 380 Mlla. BennuesHi 3Ha4eHHsS] BHYTPIIIHBOIO TUCKY
MOSICHIOIOTh, YOMY PIJIMHU MaJI0 CTUCIIUBI I1JT JI€I0 TUCKIB, 1110 3BUYaHO MAOTh MiCIIe
Ha MPaKTHULIL.

Jlnst 30UIbIIEHHS] MOBEPXHI PIIMHU HEOOXITHO 3aTpaTUTH poOOTy, 3B'A3aHy 3
MOJ0JIAaHHAM CHJI, IO OOYMOBJIIOIOTH BHYTpIlIHIM THCK. PobGoTa, HeoOximHa Is
cTBOpeHHs | cM’ [IOBEpXHi, ZOPIBHIOE THTOMIiT BiIbHIiT eHepril moBepxHi. Po3MipHicTh
ii MJDx/M® un H/M i mosHadaetbesi GykBoto (o). JIisi BH3HAYCHHS MOBEPXHEBOTO
HATATY Ha TPaHUIll PIUHA - Ta3 ICHYIOTh P13HI METOJU: CTaTU4HI (MPU HEPYXOMHUX YU
MOBEPXHAX PO3JAUTY, IO MOBUIBHO YTBOPIOIOTHCS ) 1 JUHaMiuH1 (MPU MOBEPXHIX
PO3ILTY, IO PyXaroThes 1 0€3yMUHHO OOHOBIAIOTHCS). J[nHaMIUH1 METOAM MPAKTUYHO
HE 3aCTOCOBYIOTHCS Y€pe3 CBOKO CKJIAAHICTh, KpPIM TOrO, BOHU HE MOXYTb OyTH
3aCTOCOBaHI B MPUCYTHOCTI MOBEPXHEBO-AaKTHBHUX PEYOBHH, TOMY III0 YaC YTBOPEHHS
a7COpOILIHUX IIApIB YacTO 3HAYHMI, 1 TOAI NMOBEPXHEBHI HATAT, OOMIpIOBaHUM 3a
Manui yac, He Oyjae BIANOBLAATH MAIMCHOMY 3HAUEHHIO MOBEPXHEBOro HatAry. [lo
YHUCJIa CTATUYHUX METOIB BIAHOCHUTHCS METOJ Kparuli, 110 BiAPWUBAETHCS, HA3WBAHHM
CTajJarMOMETPUYHUM. BiH HEIOCTAaTHbO TOYHHWM, aje MPUIATHUMA ISl BU3HAYCHHS
BOJIHOTO TIOBEPXHEBOI'O HATATY.

CranarmomeTp (BiJl TPEIBKOTO CJIOBa Kparuisl 1 BUMIPIOIO) 1€ KamUIsipHA MIMNeTKa,
HUKHS YaCTHHA SIKOi € KamuisipHOo TpyOkoro. [loBepxHeBuil HATIT BUMIPIOIOTH IO
YUCITy Kparelb, M0 YTBOPSTHCS MPH JOCUTH TMOBUIBHOMY BHUTIKaHHI TMOCTIHHOTO
obcsary piauau. [Ipu BumyckaHHi piguHU 31 cTajJarMoMeTpa Ha MOro KiHI[l YTBOPUTHCS
Kparuisi, TOMY 1[0 BUTIKAHHIO O€3yIMMHHUM CTPYMEHEM MPOTHUIIE TTOBEPXHEBA ILUIIBKA,
1[0 CTBOPIOETHCA HA TPaHUIl MK PIAMHOIO 1 MOBITpsM. Ll mumiBKka 1 cTsrae piavuHy B
Kparutto. besynuaao npubyBaroda 31 cTaiarMoMeTpa piuHa 30UIbIIy€E PO3MIp Kparuii
JOTH, TOKM Bara il HE NEPEeBUUIUTh HA HECKIHUEHHO Majy BEJMYMUHY CHIH
NOBEPXHEBOI'0 HATATY Kparull piIMHU 1 TUIBKU TOJ1 Kparuisd BIIIPBEThCA. SIKIO B11OMO
Q crangapTHOI piguHu (3BUYaiiHo, Boau uu Oerszony mpu 20°C), To Q mocmimkyBaHoi
PIIUHU TOPIBHIOE

vd
o =0

*Vod,
ae d, V i dyVo — BiAMOBiIHO MUTOMI Bark i 00°€M Kpamelb JOCTIKYBaHOT 1




crangaptHoi pimuHu; V 1 Vo 3anexarh BiJ 4uClIa Kpareib, Ha Kl pPO3MaJacThCs
) . ) Ve . V. .
BIJIOMHI 00 €M pIIUHM, 110 BUIIYCKA€ETHCA 3 TPYOKH, (TOOTO V' = b Vy = —aening
0

BIJIMOBIAHO YHCJIO Kpameib IOCIIIKYBaHOI 1 CTaHIApPTHOI piauHU, a Ve — 00’eM
piauHM).
Tomi

0 =0 Vedn = 0, M
" nv.d, nd,

IHopsAioK BUKOHAHHA PO0OTH

1. TlpurotyBat BOASIHI PO3YMHU TOBEPXHEBO-aKTUBHUX PEYOBHUH PI3HOI
KOHIEHTpaIlli 1 mpodIbTPyBaTH iX Yepe3 manepoBuil GiibTp.

2. Ilpomutu cTamarMoMeTp JUCTHIHOBAHOIO BOJIOIO.

3. Bumiputu TemmepaTypy AMCTUIBOBAaHOI BOAW 1 BOJSHUX PO3YMHIB
MOBEPXHEBO-aKTUBHOI PEUOBUHHM (3a yac, 1o gopisHoo 10 xB.). fkio temmneparypu
BOJM 1 PO3YMHIB BUSIBIISTHCS OJTHAKOBUMHU, MPUCTYITUTH 10 BUMIPIB.

4. 3acMOKTaTH B CTaJarMOMETp 4epe3 T'yMOBY TpYOKy BOJy 31 CTaKaHYHKa,
MiJICTABJICHOTO IMiJl CTaJlarMOMETpP, 3HATH TyMOBY TpPYOKYy 1 MiJpaxyBaTH 4YHUCIIO
Kparneyib MpU MOBHOMY BMTIKaHHI BChOro o0'emy piauHu. Kopucryrounch naHumu
IIPUBEJICHOI TaOJHIIl, BU3HAYATH Jy.

5. Taki x BuUMIpH 3pOOUTH 7l BOJASHHMX PO3YMHIB IMOBEPXHEBO-AKTUBHUX
PEYOBHH PI3HUX KOHIIEHTpaliil. Pe3ynpTaTh BUMIpIB 3aHECTH B TAOJIUIIO 1 3HAWUTH
CepeHE 3HAUCHHS YHCiIa Kparis.

6. PospaxyBaTu moBepXHEBHIA HATAT 1O HOPMYIIi.

7. TloOGynyBatu Tpadik 3aJeXHOCTI G BIJ KOHIICHTpaIlli MOBEPXHEBO-aKTUBHUX
PEUYOBHH y PO3UHUHI.

3micT 3BiTY

1. Tlopsamok BUKOHaHHS POOOTH

2. Tabmuis 3 miapaxyHKOM YHCia Kpamneiab JJIsS BOJIW 1 BOJASHUX PO3YHHIB TTOBEP-
XHEBO-aKTUBHUX PEUOBUH PI3HUX KOHIEHTpAIIiil (IMB. 101aTOK 1)

3. I3oTepma BOASHOrO PO34YMHY MOBEPXHEBO-aKTHBHOI PEUOBMHU (JIMB. JOJATOK

2).
Honatox Ne 1 o po6otu Ne 7
Pizuia Yucno kpanens t°3 | o AUH | KoHueHTpawuis Hpuvitka
A 1| 2] 3| Cepenn. cM 3, % P

CrannaptHa — BoJa.
JocnipxyBaHa — BOJISIHI PO3UUHU
MIOBEPXHEBO-aKTUBHUX PEYOBUH




Honatox Ne 2 1o po6otu Ne 7
3HadyeHHs o g Boau (y TeMreparypHomy iHTepBaii Bij 0° 1o 80°) cTOCOBHO
BOJIOTOT'O MOBITPSA

. IUH . IVH
t (°3) O3 o t (°3) Op v
0 75,49 32 70,74
5 74,75 34 70,44
10 74,01 36 70,14
12 73,70 38 69,85
14 73,41 40 69,54
16 73,11 45 68,6
18 72,82 50 67,8
20 72,53 55 66,9
21 72,37 60 66,0
22 712,22 65 65,1
23 72,08 70 64,2
24 77,93 75 63,3
25 71,78 80 62,3
26 71,63
28 71,33
30 71,03

Kopotkuii ¢izuko-TexHiuHMI JOBITHUK, T.1, Maremaruka, dizuka. - M., Di3-
Mmarri3, 1960, (taba. 2-556 crop. 332).
Honatox Ne 3 1o po6oTtu Ne 7
[30TepMa BOASITHOTO PO3YMHY MOBEPXHEBO-AKTUBHOI PEYOBHHHM (3aJE€XKHICTh MOBE-
PXHEBOr0 HATATY Ha TPaHULI PIIMHA-TIOBITPS BiJ KOHIEHTPALlli TOBEPXHEBO-AKTUBHOT
PEYOBUHH B PO3UYMHI).



JIABOPATOPHA POBOTA Ne§.
I'oTryBaHHA i 10CJIIIZKEHHS BJIACTUBOCTEH eMYJIbCiid
inb podoTu:

OCBO€EHHS METOJIIB TOTYBaHHS 1 JOCJIDKCHHS BJIACTUBOCTEH OypoBHUX
eMYJIbCIHHUX MPOMUBATBHUX P1AUH.

Emyancii

EmynbCii SBASIOTE COO0I0 JUCHEPCHI CHUCTEMHM, IO CKIAJAIOTHCSA 3 JABOX PIIKHUX
¢a3, 3 IKUX OJHA MOUIMPEHA B IHIIIN y BUI 130Jb0BAaHUX APYT BiJ Apyra Kpameibok.
OpHiero 3 yMOB iCHYBaHHSI €MYJIbCIM € HEPO3UMHHICTh UM C1a0Ka pPO3YMHHICTH OJIHI€T
piavHU B iHIIIH. SIK yci AMCTIEPCHI CUCTEMH, eMYJIbCIl arperaTuBHO 1 CEAMMEHTAIIHO
He cTifiki. CeguMeHTaIifHa CTIHKICTh eMYJIbCIH THM OuUTbIe, HK OMMKYE MIITLHOCTI
000x (as.

Jlis ABOX pIAUH TEOPETUYHO MOXIJIMBO, ICHYBaHHS JBOX BHJIB €MYJbCiH, TOOTO
KOXHa 3 IBOX PIIMH MOKe OyTH AUCTIEPCHOIO (Da3010 UM AUCTIEPCIMHUM CEPEOBUIIIEM.
TeopeTHyHO MOXIMBO TaKOX OJCpPXKAHHSA €MYJbCii OyIb-SKOi KOHIICHTpaIlii,
IpUYOMYy KOXKHa 3 JIBOX PIMH MOKE BIIIrpaBaTH poib Tiel um iHIIOI (a3u. Cepen
eMYJIbCI MOKHA BUJUISATH JIBl TPYIIU: 3BUYAMHI (arperaTUBHO HE CTINKi) 1 KpUTHYHI -
MUMOBUIBHO YTBOPATHCSA. KpUTHUHI eMylbCli BIJHOCSTHCS JO TEPMOIUHAMIYHO
CTIMKHX PIBHOBXXHUX CHUCTEM, IO ICHYIOTH Y Jy>K€ BY3bKOMY 1HTEpBaJl TEMIEpaTyp
ny’Ke ONM3bKUX 0 KPUTHYHOI TEMIIEpaTypH 3MilIaHHs (TOOTO P TeMIeparypax, Ipu
SKUX JOCSTAETHCSA B3a€EMHA 3MINTYyBaHICTh KOMIIOHEHTIB, 0OMEXEHO PO3UYMHHUX OJUH B
OJIHOMY TpW OLIbII BHUCOKUX YM MPU OUIbII HU3BKUX TeMmIepaTrypax). Y ILbOMY
1HTEepBadl Temreparyp oOuaBI (a3 CTalOTh TOTOXHHMHM 1 pPIAMHA OJHOPIAHA.
[ToBepxHeBull HATAr Ha MDK(]a3HIN MOBEPXHI CTa€ HACTUIBKM MAJIUM, IO TEIJIOBOIO
PYXy MOJIEKYJ JOCHUTH JJIi MUMOBUIBHOTO JHMCIEPryBaHHS OAHIEI PIIUHU B 1HOIH. Y
pPEe3yNbTaTi YTBOPUTHCS HAWTOHIA €MYJbCis, Y SKIA MparHeHHS OKPEMHX KpamneiaboK
70  KOAJIECLICHIli BPIBHOBAXYEThCS MpAarHeHHSM 000X PIAMH  PIBHOMIPHO
po3noAlIATUCS B 00'€M1 (HAMPUKIIAJl, KpUTUYHA TEMIIEpaTypa CUCTEMH BOJa - aHUTIH -
167°. Cxnan piBHOBakHUX 11apiB: 51,4% Bonu 148,6% - anininy).

3Buyaiini (J1iopo0OHI) emyJIbCil
3BUYaitHI eMyJbCii MOXKHA KITacu(iKyBaTH:
1. ITo cknamy aucriepcHoi ha3u 1 TUCTIEPCIMHOTO CepeIOBHUIIA;
2. Ilo xonmeHTpartii qucnepcHoi ¢asu.
BianosigHo no nepinoi kinacudikarii BUAUISIOTH JIBa BUIU €MYIIbCIi:

1 .a - npsmi:

eMyJibCii HemoJsipHOi pinuHu B nossipHoi - (M/B), Hanpuknan, emymnsciga omii y
BOJII.

1.6 - 3BOpOTHI

eMYJIbCIi TTOJISIPHOT piMHU B HemoJsipHOi - (B/M), Hanpukiaa, emynbcis BOIU B
outii.

VY BiZIMOBITHOCTI 3 APYTOIO KIaCH(IKAIIEI0 BUAUISIOTh HACTYITHI BUIU €MYJIbCIi:

2 .a - po3Be/eHI, BIJIOMI TUIbKH Jyis cucteM (M/B);

2.0 - KOHIICHTPOBAaHI;

2.B - BUCOKOKOHIIEHTPOBaH1 (KeJIaTHHOBAHI).

Emynbcii, 1m0 BiIHOCATBCS A0 rpyn 20 1 2B, MOXKYTh OyTH SIK NPSIMUMH, TakK 1



3BOPOTHUMH (TOOTO yTBOptoBaTH emyibcii tuny M/B u B/M). Jlo posBeaeHux
e€MYJIbCIH BIAHOCSTH HE MPOCTO €MYJIbCIi 3 MaJOK KOHIICHTpAIlI€ JTUCTEPCHOI ¢asu,
OTpUMMaHI TPU PO3BEACHHI KOHIEHTPOBAHUX €MYJbCiH, a CHUCTEMH, IO BOJIOAIIOTH
[IJTUM PSIIOM OCOOIMBUX BIACTUBOCTEH.

Po3Beneni emynbcii MicTaTh He Outbin 0,1% mucnepcHoi ¢gaszu. BoHu BigHOCATHCS
70 BUCOKOJIUCTIEPCHUX CUCTEM, 3 J1aMEeTPOM KpameiaboK Oifis 10'5—CM, TOOTO OJIU3BKUM
70 PO3MIpy KOJOIMHUX YacTOK. Po3BelmeHi eMylibCii YTBOPIOIOTHCS 3BHYANHO 0e€3
BBEJICHHS B CUCTEMY CIICIIAIBHUX €MYJIbraTOPIB.

ArperaTMBHOi  CTIHKOCTI TaKMX €MYJbCI CHOpusie HaI3BHYAWHO  Maja
KOHIIEHTpaIlisl AMCIEpPCHOi a3y, 10 OOYMOBIIOE PiAKI 3ITKHEHHS KpamelbokK 1
HasIBHICTh €JIEKTPUYHOTO 3apsAly Ha Kparejabkax AucrnepcHoi (a3u, 10 BHUHHUKAE B
pe3yJIBTaTi az[cop6ui'1' 10HIB HGOpFaHi‘-IHI/IX eneKTponiTiB YH T1IPOKCUIBHUX 1 BOJHEBUX
10HIB, 110 € IPUCYTHIMH Y BOJI1 B pe3yJIbTaTi 10H13amii ii MOJEKyI.

KoHlieHTpoBaH1 eMyJbCli BITHOCSATHCA /IO MIKPOT€TEpPOTEHHUX CHUCTEM, Kl
OJIEP)KYIOTh METOJIOM JUCHEPryBaHHA, TOMY pO3MIp iXHIX KpamneiaboK BiJTHOCHO
BENUKU 1 KonuBaeThesl B cepeanbomy Bif 0,1 mo 1,0 MK. KonnentpoBani emysbcii
JIETKO CEIMMEHTYIOTh, IPUYOMY TEM JIETIIe, YUM OUTbIIE PI3HUIIST MK TyCTUHAMU (a3.
Sxmo nucnepcHa (aza mMae MEHIIy TYCTHHY, YUM JUCIIEPCIHHE CEpellOBHUIIE, TO
CIIOCTEpITAaEThCS 3BOPOTHA CEIUMMEHTAllls, TOOTO CIUIMBaHHS KpamedboK 1 iXHs
KOAJIECIICHIIIS.

KonienTpoBani emyibcCii MicTaTh 10 74% nucnepcHoi (azu. [{t0 KoHIIEHTpaIlito
BBA)KAIOTh MAaKCHMAaJbHOI, TOMY IO JUISI MOHOJUCIIEPCHUX €MYJIbCI BOHA BiJMOBIAA€
MaKCUMAJIbHO MOJIUBOMY OO0'€eMHOMY 3MICTY HE JedOpPMOBAaHUX KpameiaboK
JUCHEPCHOI (pa3u (HE3a1eKHO BIJl iXHBOTO PO3MIPY).

JInst momaucnepcHUX eMyJbCiil Il MeXa € YMOBHOIO, TOMY IO MIK BEJIMKHUMHU
KpareabKaMu MOKYTh PO3MIIIATUCS KparneJbKu pi3HUX PO3MIPIB.

BHCOKOKOHIIEHTpOBaH1 eMyJibCii (KETaTMHOBAH1) MICTATh Oibin 74% mucrepcHol
da3u. YHacmIOK BEIMKOI KOHIIEHTpAIllii KpareiabKu CUIbHO JAedOpMOBaHI 1 MarOTh
dbopmy  OararorpaHHuKiB  (MOJIi€ApIB), PO3AUICHHMX TOHKUMH  MpOIIapKaMu
aucnepciitHoro cepenoBuina. [lpu niiapHOMY ynakyBaHHI, KpamelbKd HE3IaTHI 0
CeMMEHTAIlll 1 MaIOTh MEXaHI4HI BIACTUBOCTI, OJM3bKI JI0 BIIACTUBOCTEN TEIt0 (TOMY
BHCOKOKOHIIGHTPOBAH1 €MYJIbCIi M O7IeprKaii Ha3BY KEJIAaTUHOBAHI).

[Tpu 3micTi aucnepcHoi (a3 He HabaraTo Outblie 74% emynbeil mie 30epiraroTh
PYXJIUBICTb; €MYJIbCii, 10 MICTATh 95% BYIJI€BOJHIB, MalOTh BJIACTHUBOCTI refo (ix
MOXHa pi3aTH HOXOM). KOHIIEHTpOBaHI 1 BHCOKOKOHIICHTPOBaHI €MYJbCii MOXKYTh
ICHYBaTH TiIBKY TTPU HASBHOCTI €MYJIbraTopa.

ArperaTtuBHa CTiHKicTh eMyJbciil. Emyabraropu.

Emynbcii, K 1 BCl KOJOiJIHI 1 MIKPOT€TEpOr€HH1 CUCTEMH, arperaTuBHO XUTJIMBI
Yyepes HaITMIIOK MOBEPXHEBOI €HEPrii Ha TpaHuIll po3ainy das.

ArperatiBHa HECTIMKICTh €MYJIbCiii BUSIBIAETbCA B MHUMOBUIBHOMY 3JUTTI
KparneyboK (KOaJeCIEeHIlis), Y Pe3yabTaTi 4yoro MOXKe BIIOYTHCS MOBHE pYyHHYBaHHS
eMYJIbCIi - po31IapOByBaHHA Ha 1B (pa3u.

ArperatMBHy CTIMKICTb €MYJIbCIM MOXXHA  XapaKTepu3yBaTH IIBUIKICTIO
PO31IaPOBYBAHHS eMyJIbCil, 1110 BU3HAYAETHCS B TaKUM CIOCIO: y IMIIHAP HAJIUBAIOTh
eMynLcuo 1 yepe3 BU3HAYEHUHN 4Yac (10 MPOTIK 3 MOMEHTY TOTYBaHHS eMYJIbCIT)
BiJ[3HAYAIOTh 00°’eM  (BUCOTYy CTOBIA) JHUCIEPCIHHOTO  CEpelOBHUINA,  IIO



BiIIapyBanocs, (4u aucnepcHoi ¢asu). Biaknanatoun orpumani 3Hadenss (V uu h) Ha
oci opauHar, a yac (t) Ha oci abcuuc 0JIePXKYIOTh KIHETUYHY KPHUBY, IO XapaKTEPHU3YE
CTIWKICTh eMynbCid. JIJIs ofepkaHHS CTIMKMX KOHIIEHTPOBAHUX eMyJbciki tuimy M/B
gy B/M HeoOXxifHa MPUCYTHICTh TPETHOI PEUOBHHHM, IO HA3UBAETHCS €MYJIbIaTOPOM
(cTabimizaTop eMynbCii).

[Ipoiiec roTyBaHHS CTIHKUX €MYJIbCId HA3UBAETHCS EMYJIbI'YBAHHSM 1 CKJIaA€ThCS
3 BJAacHE JAHCIEpPryBaHHS (TOOTO YTBOpPEHHS KpaleiaboK JucmepcHoi ¢dasu B
JUCTIEPCIHHOMY CEpEeIOBUIIN) 1 cTabimi3amii KpaneiaboK y pe3ylbTaTi afgcopouii Ha ix
MOBEPXHI eMYJIbraTopy.

Jlist eMyJIbraTopiB MONSATa€e B HACTYITHOMY:

1) BOHM 3HIKYIOTh MOBEPXHEBUW HATST Ha TPAHULI ABOX PIAUH y pe3yibTari
agcopOuii Ha Mibk{(a3Hii TOBEpXHI,

2) YTBOPIOIOTH 3aXHCHY IUIIBKY 3 TIJABUIIEHOI CTPYKTYPHOIO B’SI3KICTIO 1
OPYXKHICTIO Ha TIOBEPXHI KpamelboK 1 TUM MEPelIKO/KAIOTh IXHHOMY 3JIUTTIO,
3a0€3IeuyIoUn CTIMKICTh CHCTEMH.

EmynbraTopamu € 6arato po34MHHUX MOBEPXHEBO-aKTUBHUX PEYOBUH (10HOTEHHI 1
HEIOHOTEHH1), BUCOKOMOJIEKYJISIpHI 3’€THAHHA 1 HEpO3YMHHI "TBep/i" eMyJbraTopH.
Cralimizaiiisi eMyJbCiii OpraHiYHUME €JIEKTPOJIITaAMU HEMOXKIIMBA Yepe3 CcladKy iXHIO
aacopOImito Ha Mibk(a3Hii mnoBepxHi. Emyneryroua mid, SK 10HOT€HHMX TaK 1
HEIOHOT€HHUX TOBEPXHEBO-aKTMBHUX pEYOBUH, THUM €(EKTUBHIIIA, YUM Kpale
30aJIaHCOBaH1 MOJISIPHI 1 HEMOJSPHI YACTUHU MOJIEKYJIH 3 00oma (azamu emyibcii. Lle
3HAYUTh, M0 TU(IIHHA MOJIEKYJIa TapHOTO eMyJIbraTopa MOBMHHA MAaTH MPHUOIU3HO O/1-
HaKOBY XIMIYHY CIOPIAHEHICTh JO 000X cepefoBull. Toai MojeKyja emylbraropa
Oyne mpuOJIM3HO PIBHOIO MIPOKO PO3UMHATHCS SIK B OJIHIA, Tak 1 B IHIIK (a3l 1
3HAXOAUTHCS Ha MiXK(a3Hii MOBEPXHI.

[Ipupona emynbraropa BU3HAYa€ HE TUIBKH CTIMKICTh €MYJbCIH, ajle 1 THI
eMYJIbCIH: T1APOQIIBHI eMyIbraTopu, TOOTO K1 Kpalle pO3UUHSIOTHCS Y BOJI, YUM Y
BYTJICBOJHSX, CIIPUSIOTH YTBOPEHHIO eMyJibciil Tuiry M/B, a rizpodo0Hi (oneodinbHi)
eMYJIbraTopH, Kpaille PO3YMHHI Y BYTJIEBOJIHAX - eMyJbcii Tuny B/M. Lle mosicHioeTbes
TUM, [0 eMYJIbIaTop Oyje MEPEmKoKATH KOATIECIICHITIT KpaneaboK TIIbKUA TOMA1, KOJIH
BIH 3HaXOJATHCS 3 30BHINIHBOT CTOPOHU Kpamelbku (TOOTO Kpale pO3YMHSETHCS B
JTUCTIEPCITHOMY CEPEeIOBHIII).

"TBepaumu" emynbraTopaMd MOXYTb CIY>)KUTH BHCOKOJUCIEPCHI TBEpAl
MOPOUIKK, 3[aTHI BHUOIPKOBO 3MOYYBATHCS SIK MOJSIPHUMH, TaK 1 HEMNOJSPHUMHU
plAMHAMU, [0 YTBOPITH €MyJbCito. Jlo HUX BIAHOCATHCS TJIMHM, TINC, TIAPAT OKUCY
3ami3a, oxpa Ta iHmi. [lpum cTpymryBaHHI eMylnbCli B HOpHUCYTHOCTI '"TBepporo"
eMyJIbraTopa MOoro 4aCTOYKH MPUIMHAKOTh A0 MIK(pa3HOI MOBEPXHI, IPUUOMY BEIUKA
YacTUHA eMyJibratopy Oyzae 3HaXOAMTHCS B TIM piJMHI, 110 WOro kpame 3mouye. Ha
Kpareyibkax yTBOpPUThCS "OpoHs", 110 3amobirae iXHpboMy 37uManHio. SAkimio "tBepauit”
eMYJIbraTop Kpallle 3MOUYY€EThCS BOOIO (HANPUKJIIaA, KaoJdiH) TO Taka OpOHS BUHHUKAE 3
00Ky BOJsIHOT (pa3u i yTBOpUThCA eMyiibcis Tumy M/B. fkmio "tBepauii" emymnbratop
Kpalie 3MOYYEThCSI BYTJICBOJHEBOIO PIIUMHOIO (HANpUKIAZ, caxka), TO Taka OpoHs
BUHUKAE 3 OOKY BYTJICBOJHEBOI PIIMHU i yTBOpUTHCS cuctema B/M.

VY Bumankax la 1 20 yTBOpATHCS CTiiiKi eMyinbCii BianoBigHo tuny M/B 1 B/M. ¥V
Bumnaakax 10 1 2a yTBOpeHHs eMyJIbCli HEMOKIIHUBO.

CTifiKiCTh  €MyJIbCli BHU3HAYA€ThCSd BUHUKHEHHSM Ha 4YacTKax TBEPAOro
eMyJbraTopa TMOABIMHOTO ENEKTPUYHOTO INapy 4YH HAsSBHICTIO JOCHTh TOBCTOI



cosibBaTHOI 00070HKHU. [1.A.Pebinaep ykasyBaB Ha Te, IO MPU €MYJIbI'YBaHHI 3aBKIU
yTBOPATHCS ABa TUNHM emyibscii (M/B 1 B/M) ane "BuxuBae" TOW THUI eMYJIbCIH, 110
BIJIMOBIJIA€ TIPUPOI eMynbraropa. Ha pe3ynbratu emyibryBaHHSI BIUIMBA€ HE TUIBKH
npupoAa 3acCTOCOBYBAHOTO eMyJjbraropa 1 piJi MEXaHIYHOTO BIUIMBY (CHJIbHE
nepeMilllyBaHHs, CTPYIIyBaHHs, BiOparis), aje W 1HII YMOBH - TeMmIeparypa,
criBBigHOMmEHHS (a3 1 1H. [l gucmepryBaHHS BHUKOPHUCTOBYIOTH CIEIIJIbHI
eMYJIbIaToOpH, MIMIAJIKH, KOJOigHI MIUHU. OCTaHHIM 4acOM ITHUPOKO 3aCTOCOBYETHCS
ynbTpa3ByK. [Ipu BCiX iHITUX PIBHUX YMOBaX OLIbII CTIHKOIO BUXOAUTH Ta EMYJIbCIs, Y
AK1M moapiOHEHa piHA Mae€ MEHIIUN 00’ €M.
3Beprannsa a3 eMyJabcCii

Jl11s eMyIibCiii XapakTepHe sIBUIIIE TaK Ha3MBaHOTO 3BepTaHHs (a3. BoHno monsrae B
HACTYITHOMY: SIKIIIO B €eMYJIbCII0 OJIHOTO THITY (Hanpukiaa M/B) yBecTu npu cuiabHOMY
NepeMilllyBaHHI ~ MOBEPXHEBO-aKTHBHY  PEYOBHMHY, II0  CTaOUI3ye  CHUCTEMY
npotwiexxkHoro tumy (B/M), To mepBicHa eMylbCis MOXE 3BEpTaTUCS, TOOTO
aucrnepcHa (asza crae JUCHEPCIMHUM CEpelOBUILEM, a JUCHEpPCIHHE CepeloBHIIE -
nucriepcHoro ¢azoro. Hampuknan, emynbcis tuny M/B, craGimizoBana oseaTom
HaATpilO, MOXKe OyTH mMepeTBopeHa B eMmylbcito Tuny B/M, mnuisxom BBEIEHHS B
cucTeMy ojseary Kanblito. Take k sBUlIe Oyae crocrepiraTucs HpU BBEACHHI B
E€MYJIbCII0 PEYOBHUH, 3/IaTHUX 3MIHIOBAaTH MPHUPOJY €MyJsbraropa (Hampukiaa, Mpu
BBEJICHHI XJIOPUCTOTO KaJbI[il0 B CHCTEMY, CTaO1Ii130BaHy OJIeaTOM HaTpilo).
3BEpTaHHs €MYJIbCli MOXKE BIIOYBATHCS 1 IPU TPUBAJIOMY MEXaHIYHOMY BILJIUBI.

3micT podoTn

1. IIpurotyBatu emyinbcii npsimoro (M/B) 1 3BoporHoro (B/M) tumiB. [lns
rOTYBaHHSI BAKOPUCTOBYBATU BOJTY, JIETKY UM HA(Ty YU TAJJIOBY OJIIO.

2. Buznauntu THO OTpuMaHoOi emynbcii. [lpu oMy MOXXKHa KepyBaTHCA
HAaCTyIIHUM TPaBWJIOM: MpHU AOJABAHHI PIOWHHU, IO € B €MYJIbCli AUCIEpPCIMHUM
CepeIoBHINEM, BOHA 3MIIIA€Thes 0€3 yTBOpeHHS Apyroi ¢asu. SKIo AaHa piauHa HE
3MINIYETHCS 3 EMYJbCIEI0, TO BOHA € JUCTIEPCIHUM CEPEIOBULLEM.

3. TlpurotyBaTu mpsiMy emyjbCito ckmamy: Bojga - 89,5%, madra - 9,9%,.
emynbratop - 1% (meHrton, kcwiaH, cyibQoHAT, ojieaT HATPI0) 1 BU3HAUUTU 1l
BiactusocTi (y, T, B, CHC);

4. TlpurotyBaTu 3BOPOTHY eMYJbCil0 CcKkiamy: Boma - 69,3%, madrta - 29,7%,
emyneratop — 0,5% (MoHooneiHOBuM edip, TpHUeTaHONaMiH) 1 BHU3HAYaTH i
BrnactuBocTi (¥, T, ¥, CHC).

3micT 3BiTY

1. Cxnaz (06'eMHMIT) MPUTOTOBICHUX MPSMOI 1 3BOPOTHOI EMYJIbCIH;

2. Pe3ynbTaTél BUBHAYEHHS TUITY €MYJIbCIH;

3. Tabmumo 3 pe3yiabTaTaMM  BU3HAYEHHS  CTPYKTYpHO-MEXAHIYHMX 1
BOAO(DIBTPYIOYMX BIIACTUBOCTEN MPUTOTOBJICHUX EMYJIbCIH (TUB. J0JIATOK).



Honatok 10 podotu Ne 8

IToxa3HUKH BIaCTUBOCTE
Tun

- Ckuag T MT 3 [Mpumitka
eMyJbCiit Y, —=5 | T,cex | 6;,—— | B,cm®3a30xB. | K, MM
cM ceK
Boma — 89,5 %
[Tpsma Hadta—9,9 %

Emyneratop — 1,0 %

Boxa — 69,3 %
Ob6opoTtHa Hadta—9,9 %
Emynbrarop — 1,0 %
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