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IIpakTnyeckoe 3anstue 1
Omnpenenenue ko3(pPpunuenTa odmen (MOJTHOM) MOPUCTOCTH

eab: HayuuThCs onpeaensaTh Ko3hdUITUEHT 001IeH (IMOJHOM) TOPUCTOCTH.

Teoperuueckas yacThb

[TopucTocTh SBIIAETCS BaKHEHIIMM CBOWCTBOM, OTIMYAIONINM HE(PTSIHBIC U
ra30BbIe TUIACTHI.

[Tox moprCTOCTHIO MaTeprajia MOHUMACTCS HATMYINE B HEM MEXKTY TBEPIbIMH
JacTULIAMH, 00Pa3yIOIUMHU ATOT MaTepUal, IyCTOT — TOp (TPEIIrH, KaBEepH).

Kosdpdummentom obmeit  (pusnyueckoil) MHOPUCTOCTH Ha3bIBACTCS

OTHOILIEHNE 00BbEMa BCEX IPUCYTCTBYIOIIMX B IIJIACTE MOP K 00bEMy ILIacTa

Vnop

1’nnop =7 . (1.1)

N3mepsiercss koaddULMEHT 00IIeid MOPUCTOCTH B MPOLEHTaX OT 00bema
IUIaCcTa WIK B JOJISAX €IUHULIBL.

[IpupoaHbIe TOPBI MOXKHO Pa3/IeTUTh Ha OTKPBIThIE (COOOLIAOIIUECS IPYT €
JIPYTrOM) U 3aKpBIThIE (M30JMPOBAHHbBIC IPYT OT APYyTa).

[Tone3nyro eMKOCTh (OPMHUPYIOT JIUIIb COOOMIAIOIIUECS MEXIYy COOOM
OTKPBITHIE TIOPHI.

CBS3HOCTH MOpP 3aBUCHUT OT CTPYKTYPBI IOPOBOIO IPOCTPAHCTBA, OT THIIA
Gron0B, 3amloJHSIONIMX IOPOBbIE 00BEM, W OT BO3JAEHCTBUS Ha IUIACT
bu3znueckumu noiasiMu. HekoTopble TEXHONOTMU MOTYT YMEHbIIATh (PU3HUECKYIO
CBSI3HOCTh (HampuMmep, M3-3a MaJIeHUs IUIACTOBOIO JAaBJICHHS IpPHU MEPBUYHOM
no0bI4e), a HEKOTOpble MOrYyT €€ YBEIW4YuBaTh (THIPOPAa3pbiB, KHUCIOTHBIC
00paboTKu U JIp.).

[To mpoucX0XIEHUIO MOPHI JENATCA Ha NMEepBUYHbIE, C(HOPMHUPOBAHHBIEC Ha
CTauy 00pa3oBaHUs 0CAJ0YHON MOPObI (CTAIUN CEAUMEHTAIIMU U UareHesa), u
BTOpUYHBIE, CGHOPMHUPOBAHHBIE YyXe Tocie o0Opa3oBaHUs TOponAbl (cTagus
auToreHesa). llepBUYHBIMU SBISIOTCST TOPBI MEXIY 3€pHaMH (TpaHyJsiaMH)
OCAJIOUYHBIX TMOPOJ, IIEJIM JIUTOI€HETUYECKUX TpPElUH (yChIXaHUs OCaJIKOB H

OCTbIBaHUA AJII MarMaTH4YCCKHX HOpOI[) N TPpCIIMH HAIIACTOBAHHA, KaBCPHBI,
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oOpa3ymomuecs Ipy T0JIOMUTH3AIUN W3BECTHIKOBBIX OCAJIKOB B MOPCKOM BOJE, U
KaBepHbl B 3()Qy3UBHBIX MOPOJAAX, BbI3BaHHBIC BbIIEICHHEM Ta3oB. llepBuuHas
HOPUCTOCTh KOHTPOJIUPYETCs (alualbHBIMH YCIOBUSMU OCAJKOHAKOIUIEHUs. B
OCaJIOYHBIX IOPOJAax MpPeoOJaTAIOMMMU SBISIOTCS TEPBUYHBIE MEK3EPHOBBIE
(MEXTpaHyJIsIpHbIE) MOPbl. BTOPUYHBIMU SIBISIFOTCS MOpPBI, BO3HHUKAIOLIUE B
pe3ysibTaTe MpOLECCOB TaKUX IpeoOpa3oBaHUM MOpOJ, Kak BbILIEIaYMBaHUE,
Ipo0JieHre, BOSHUKHOBEHUE TPEUIUH U Ap. [ TaBHEHIIIMMU BTOPUYHBIMH ITyCTOTAMU
ABJIAFOTCA ~ TEKTOHMYECKHE  TPCIUMHBI, KAPCTOBBIE  KAaBEpPHBI U IIOPBI,
oOpa3oBaBIIMECS B pe3yJibTaTe€ BBIBETPUBAHUA, PA3TPY3KH U IPYTUX (PUIUKO-

T'COJIOTMYCCKUX IIPOLECCCOB.
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Puc. 1.1. Paznuunble CTpyKTYpBI IOPOBBIX IPOCTPAHCTB

OTCOPTUPOBAHHBIMU 3€pHAMU; O — OYEHb BHICOKOIIOPUCTHIE C XOPOLIO OKaTaHHBIMU
U OTCOPTUPOBAHHBIMU 3€pHAMU; B — HHU3KOIMOPHUCTHIE C TUIOXO OKATaHHBIMU M
OTCOPTHUPOBAHHBIMU 3€pHAaMHU; T — TOHWKEHHOHM IOPUCTOCTH C XOPOLIO
OKaTaHHBIMHU OTCOPTUPOBAHHBIMU, HO CLUEMEHTHPOBAHHBIMH 3€pHAMU; ]I — C IOpaMU
pacTBOPEHHUS; € - € TpeIUHHON opuctocThio (o O.E.Melinuepy)

IlepBruHBIE TOPHI OCAJOYHBIX IOPOJ HA3bIBAIOT MEXK3EPHOBBIMH WM
MeXrpanyisipHbiIMd. OHU MMEIOT HENpaBWIbHBIE YyrioBaThie ouepTaHus. Takue
NOPbI XapaKTEepPHBI ISl TEPPUTCHHBIX MOPOJA - TECKH, MECYAHUKHU, TIUHBI (CM.

Puc.1.1 a,0,B,r), a Takxke I XEMOI'CHHBIX pa3HOCTEH KapOOHATHBIX ILJIACTOB.
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Bropuunbie mopsl XapaKTepHbI AJ1s1 KapOOHATHIX - U3BECTHSAKU, TOJIOMUTHI, a TAKXKE

JUTSL HEKOTOPBIX METaMOPPUIECKIX U MarMaTudeckux mopoa (cm. puc.l.1r,m.e ).

Puc. 1.2. Tunsl cBI3aHHOCTH TOP: a) IPOTOYHBIE MOPHI; 0) TYMUKOBBIE; B)

HU30JIMPOBAHHLIC

Tun cBA3HOCTH TOP 3aBUCHUT OT YCJIOBHM popMupoBaHus mopoabl. OTKpbITas
MOPUCTOCTh XapaKTepHa JIsI HECIIEMEHTUPOBAHHBIX U CJIa00 CIIEMEHTUPOBAHHBIX,
OTCOPTHPOBAHHBIX TEPPUTCHHBIX U KapOOHATHBIX OPOI.

B mpouecce nmuroreHeza Ajisi CUEMEHTHUPOBAHHBIX PAa3HOCTEH OCATOYHBIX
MOPOJT B3aUMOCBSI3b MEXKJIy OT/ACIBHBIMU MOPAMHU YacTO YXYAIIAETCS BCICACTBUE
MEPEKPHITUS YaCTH MOP UEMEHTOM U MX MexaHudeckoro yrmiotHenus (Puc. 1.2). B
KapOOHATHBIX IUIaCTaX TOPbl PACTBOPEHUs (KaBEPHBI) YacCTO OKa3bIBAOTCS
HECBSI3aHHBIMU JIPYT C JAPYrOM H3-3a 3aKYNOPKH CBS3BIBAIOIIUX UX MyTel
bunbTpay BTOPUYHBIMA MHUHEPATLHBIMH BBIICTICHUSAMHU (KAJIBLIUT, TUIIC U JIP. ).

BTtopuuHasi MOpPUCTOCT, HEPEAKO HMMEET OIpeAessioniee 3HaYeHUue B
dbopMHUpOBaHUU TIOJIE3HOW €MKOCTH IIJIACTOBOM CHCTEMBI. DTO OOYCIIOBIEHO TEM,
4yTO OOJIBIIMHCTBO 3ajiexel He)TH U Ta3a Npu CBoeM (POPMUPOBAHUU MPETEPIICIN
MHOTOKpPATHbIE WU3MEHEHHUSI TEKCTYPHBIX M CTPYKTYPHBIX XapaKTEPUCTHK,
U3MEHEHUE CTPYKTYphl W MOP(OJIOTHH TOPOBOTO TIPOCTPAHCTBA, a TaKKe
MUHEPaIbHOTO COCTaBa CIArarolnX UX MOPO/I.

[TepBuuHasi MOPUCTOCTh MOPOJI-KOJIJIEKTOPOB Yallle BCETO XapaKTepHa st
3aJieen JPEBHETO T€OJOTUUYECKOTO BO3PACTA, COCTABISIONMIUX HEOOJBITYIO YacTh

H3BECTHBIX MECTOPOXKICHUH YTIE€BOJ0POIOB.
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Bropuunas mopuctocth crnocoOCTByeT (OPMUPOBAHUIO CIIOXHOTO THUIIA
NOpoBOro mpoctpaHcTBa. Ha 0a3ze mepBUYHBIX MOpP BO3HUKAKOT BTOPUYHBIE —
TPELIMHbl U IYCTOTHI BBILIEIAYUBAHUSA. TpelirHHAs HNOPUCTOCTh, HECMOTPS Ha
Majible 00bEeMbI TPEIIMH, UTpaeT OONBIIYIO POJIb, YBEIHUMUBAS CBA3ZHOCTH MEXKIY
OTJEJIbHBIMU MOPAMH U y4acTKaMu MOp.

Bropuunas mnopucTtocTh NpHU HE3HAUYUTEIBHOM TPEIIMHHOCTHU SIBISETCS
OnmaronpusTHBIM (HaKTOpOM ISl MHTEHCU(UKAIMKU JOOBIYM C HCMIOJIh30BaHHEM
T'UJIPaBIMYECKUX Pa3pbIBOB IIJIACTa U KUCIOTHOM 00pabOTKH.

3aKpbITasg HOPUCTOCTh XapaKTepHa JJIsl MAarMaTUYECKHUX MOPO/JI C ITy3bIpUYaThl-
MU U STYEUCTBIMH ITOPAMH (HaIpuMep, memsa).

OOmass MOpUCTOCTh HEPTAHBIX W Ta30BBIX IUJIACTOB  (POpMHUpYETCS
MEXTPaHyJSIPHBIMU [TOPaMU, TpelIMHaMU U kaBepHaMu. Koadpunuent nopucroctu
o0aiaeT CBOMCTBOM aAIUTUBHOCTU. COOTBETCTBEHHO OOIILYI0 OPUCTOCTH MOKHO

MNpCaACTaBUTL B BUIC

m— Vrrpa + V1T + Vkka

V meaH+mTp +mKaB’ (12)

171€ Vipan, Vip, Vias - 00bEMBI TPAHYJSPHBIX (MEX3EpHOBBIX) IIOP, TPEIUH U
KaBEPH, Mipau, Myp, Mias - KOIPPUIUEHTHI TpaHYISIPHOH, TPEIIMHHON U
KaBEPHO3HOW MMOPUCTOCTH.

B cootHomennn (1.2) V - 3T0 enuHMuYHBII 00bEeM IUTacTa, B KOTOPOM
OTIPENEISIOTCA O0BEMBI TIOP PA3IMYHOTO TUMA. Pa3Mepsl €IMHWYHOTO O0BeMa
macTa JIOJDKHBI ObITh HACTOJBKO BEITUKH, YTOOBI BKJIIOYATh B CEOSl TOCTATOYHO
OOJBIIIOE KOJIMYECTBO TOp, TPEUIMH WM KaBepH. Eciu 3T0 yclioBHEe He
co0roiaeTcs, To onpeneraeHne 00beMHONW KOHIICHTPAIUU MOp PAa3IUYHOTO THUIA
OyJZieT HEepaBHOMPABHBIM U U3-3a HAPYIICHUS aITUTUBHOCTU cooTHOIIeHue (1.2).

JIns  TpPOMBICIIOBOM  MPAKTUKW  BBIJICJICHUE MPeoOIagarolero Tura
MOPUCTOCTU UMEET OOJIBIIIOE 3HAUCHHE, TaK KaK TEXHOJIOTHUH Pa3pabOTKH IJIACTOB C

pPas3’IM4YHbIMHU THUIIAMHU ITIOPHUCTOCTH PA3INYIHBI.
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B GonpmmHCTBE cnydaeB mpH pa3paboTke MECTOpPOXKIEHUM HedTH U rasza
NPUXOJIUTCSI MMETh JI€J0 CO CIOXHBIM THUIOM TOPUCTOCTH (TpaHyJISIpHO-
TPEIIMHHBIM, TPEIIMHHO-KABEPHOBBIM U 0O0JIEE CIIOKHBIM).

BenanuuHbl Mypay, Myp U Myas UCIIOIB3YIOT IS UACHTU(GUKALUY [UIACTOB 110
npeo01a1aoieMy TUITY TOPUCTOCTH:

- YKCTO TPaHyJISIPHBIE KOJUIEKTOPBI - M OJIU3KU K Mypan;

- TPEUIMHHBIE KOJUIEKTOPBl M ~ Myyp;

- TPEIIMHHO-KaBEPHO3HBIE M~ (M 1p + M yap);

- TPEIUHHO-TPAHYJISIPHBIE M~ (M 1p + Myp).

TUNMUYHBIM 1U1s1 TPOMBICTIOBOM MPAKTUKU SIBIISIETCS «JIBOMHAS» IMMOPUCTOCTb,
npejnoiarapias HajJludhe JBYX €MKOCTHBIX MOpPOBbIX cped. OpHa U3 HUX -
MOPUCTOCTh MEX3EPHOBOU Cpejibl 0J10KOB (OJI0UHASI MJIM MaTpUYHAsi OPUCTOCTD),
BTOpAasi TPEUIMHHAS IOPUCTOCTh — EMKOCTh CAMUX TPEIIUH.

[TopucTocTh OOJBIIMHCTBA KOJUIEKTOPOB cocTaBisieT oT 5 10 30 %, HO, Kak
npaBuio, HaxoauTea B npegenax 10-20 % (cm.tabn.1.1). KapOonaTHbie 3anexu
OOBIYHO HMMEIOT MEHBIIYI0 MOPUCTOCTh, YEM TEPPUTCHHBIC, OJHAKO MOCJIECIHHUE
MOT'YT UMETh OOJIBIIIYIO POHUIIAEMOCTb.

Tabmumal.l.

XapakTepHblil AMATIA30H U 3HAYECHUS OPUCTOCTH MOPOIA-KOLJIEKTOPOB

XapakTepuCTHUKA ITopuctocts, %
[Tnoxas 10

Y 10BJNI€TBOpUTEIIbHAS 20
Xoporas 20-30
OueHb xopormias 30

O6opynoBanne 1 MaTepuaJbl

[Topo3zumerp

YKkazaHusl N0 TeXHUKe 0€3011aACHOCTH:

JIist ipoBe/ieHUs 3aHSTHI, KaYeCTBEHHON KAIMOPOBKU U TOYHBIX U3MEPEHUM

HEOO0XOUMO:
1. OtcyTcTBUE yTeuek B mpubdope.

2. Temnepatypa:
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[Tpubop He AoMmKEeH ObITh YCTAHOBJICH BO3JIE OKHA (0OCOOCHHO HA COJHIIE) HIIH
JBEPHU.
TemnepaTypa B HOMEUIEHUH JOJIKHA ObITh CTAOMJIBbHA.
Pabounii ra3 10JKEH UMETH Ty K€ TEMIIEPATYpy, YTO U MOMEUIECHUE.
3. Eciin B ipubope ecTb yTEUKH - TIIATENbHO IMPOBEPHTE U NPOTSHUTE MPU
HEOOXOMMOCTHU BCE COCAMHEHHUS.

Conep:xkanue oT4yera
Tlopsidox npogeodenust pabomol

l. OKCTparupoBaHHBI M BBICYIIEHHBIA oOpa3el] pas3ieiuTb Ha JBE
IPUMEPHO OJMHAKOBBIE YACTH (TE€pBasi UCHOIB3YETCs ISl OMpeneieHuss oobeMa
oOpasia, BTopast — AJisl ONpeeseHUs] 00beMa 3epeH).

2. [IepBblii Kycouek B3BEMIMBAETCS ¢ TOUHOCTHIO 10 0,01 T.

3. IlepBbIil KyCOYEK MOMEIIAECTCA B CTAKaH, KOTOPBIM HA S5 MUHYT
MOMEIIAETCs /I BAKYYMUPOBAHUS B KOJIOY BaKyyMHOW YCTaHOBKH.

4. B crakaH 3anMBarOT KEPOCHMH M IPOJOJDKAOT BAKyyMHUPOBAHHUE [0
MOJIHOTO MPEKpAaIlleHUs BbIIEICHHS U3 00pa3iia My3bIpbKOB BO3IyXa.

5. [Toka wmper HacelieHue, B mopo3umerp (cMm. puc.l.l.) HanuBaroT
KEPOCHH, IUIOTHO 3aKPBIBAIOT CTAKAHYMKOM, IIEPEBOPAYNBALIOT.

6. VYpoBeHb kepocrHa (PUKCUPYETCS MO IIKaJE MOCce MPEeKpaIleHusl ero
YBEIINYECHHS.

7. HacpleHHbIl KyCOUYeK BBIHUMAIOT U3 BAKYYMHOM YCTAHOBKH, KJIAIYT
Ha CTEKJIO U HECKOJIBKO Pa3 MEePEKaThIBAIOT JJIs1 OCYIIECHUS.

8. OOpa3zer NOMEIAT B MOPO3UMETP.

9. [Topo3uMeTp IUIOTHO 3aKpbIBAIOT CTAKAHYMKOM, I1€PEBOPAYHUBAIOT,

CHUMAOT BTOPOH OTCYET 110 IIKase (pa3HHIIa MEXTy BTOPHIM U ITEPBBIM OTCUETAMHU
OyJZIeT COOTBETCTBOBATh 00bEMY 00pasiia).

10. Bropoit kycouek oOpasma TIIaTeIbHO H3Menb4aroT B (dapdopoBoit
CTYIIKE ¥ B3BEIIMBAIOT C TOUHOCTHIO A0 0,01 T.

11. TloBropstot m.i. 5,7,8,9.

12.  Pe3ynbrarhl BceX U3MEPEHMI 3aHOCAT B Tabmuity 1.2. Bce nuamepenHbie
BEJIMUMHBI TTPU 3aHECEHUU B TAOJIMILY JOJDKHBI OBITH MPUBEJEHBI K €AUHON CUCTEME
eqnuun CU.
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Puc. 1.3. [Topozumerp
1 — mporpayrpoBaHHas IIKaja ;
2 - CTEKJITHHBIN CTaKaHYHK.

Tabnumal.2.
Tabauna nJis pe3yabTaToB HCCIe10BAHUS
HanmMeHoBaHN€e BEIMYUHBI O6o3HayeHNe 3HaueHue
Macca cyxoro Kycouka M
Otcuer o mkasne 6e3 oopasiia
Otcuer 1o mkajne ¢ 00pa3nom
O6neM obpa3siia \Y
[TmoTHOCTH 0Opa3ia Pu
Macca 3epeH nopo/ibl M,
Orcuer 1o mkaje 6e3 3epeH
Orcyer 1o mkajue ¢ 36pHaMu
O06BeM 3epeH V,
[InoTHOCTH 3€peH O,
KoaddummenT obmiel mopucTocTu m
Obpabomka noryyeHHbIX pe3yiIbmamos
1. O0BeM 00pasiia paBeH pa3HUIE OTCUYECTOB IO IIKAJEC MOPO3UMETPA C
oOpasiiom u 6€3 Hero.
2. [TnoTHOCTH 0Opa3ma:
Pu =1 (1.3)
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3. OO0BEM 3epeH paBeH pa3HUIIE OTCUETOB MO IIKaje MOPO3UMETpPa C

3epHaMU U 0€3 HUX.

4.  TImOTHOCTB 3€peH:

P, =7 (1.4)
5. KoaddumuenT obmiei mopucTocTu:

m=(1-21)-100 o, (1.5)

KoHTpoJibHBbIE BOIPOCHI

1. [IpunImn paboThl MOPO3UMETPA.

2. B ueM u3MepseTcss HOPUCTOCTh?

3. Yto Takoe nepBUYHAs U BTOPUYHAS TOPUCTOCTH? B uem pannma?

4. Yto takoe 3¢pdexTuBHAs 1 00111ast mOpUcTOCTh? [laiiTe onpenenenue.
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IIpakTH4eckoe 3ansiTHE 2

OITPEJEJIEHUE IIJIOTHOCTHU OBPA3IA KEPHA

Hean. Hayuntbest u3MepsTh IUIOTHOCTH  00pasiia KepHa.

Teoperuueckas yacThb

IInomuocms TOPHBIX TOPOJA  3aBUCUT OT UX MHHEPAIBHOTO COCTaBa,
CTPYKTYPHO-TEKCTYPHBIX ~ OCOOEHHOCTEW, nopucmocmu,  BUJA  BEUIECTBA,
3aMOJHSIONMIETO TOPHl W MYCTOTHI (23, Heghmb, 600a), a TaKKe OT YCIOBUU
00pa3oBaHUs U 3a/le2aHUsi 20PHbIX NOPOO.

PaznuuaroT MUHEPATOTHYECKYI0 IUIOTHOCTh TOPHBIX MOPOJ (OTHOIICHHE
MacChl BBICYIICHHBIX W HM3MENBUCHHBIX 10 HCUYC3HOBEHUS ITMOP TBEPIABIX YACTHIL
nopojbl K 00BEMY, UMH 3aHHUMAEMOMY), TNIOTHOCTh a0COMIOTHO CYXOM MOPOJbI U
IJIOTHOCTh TOPOJIbI, 3alOJHEHHOU (roudamu (OTHOLIEHUE MAacChl TBEPIOM,
KUJKON W ra3000pa3Hoi (a3 TOpHOU MOPOJbI K 00BEMY, 3aHUMAEMOMY STHUMU
dazamm).

N3meperne TUIOTHOCTH TOPHBIX IOPOJ Ha o0pas3iax BeAETCS TJIABHBIM
o0pa3oM THJIPOCTATHYECKUM CIOCOOOM, peXe ramMMma-raMma Merogamu. B
€CTECTBEHHOM 3aJICTAHWU TUIOTHOCTh TOPHBIX IOPOJ OMPEACISIOT IO JaHHBIM
MJIOTHOCTHOTO TaMMa-raMMa-KapoTaxka JIM0o (4TO MEHee TOYHO) OIICHUBAIOT I10
JAHHBIM TPABUMETPUYECKUX HCCICIOBAHUN B 2OPHBIX 6bIpAOOMKAX WU TYTEM
Pacu€ToB N0 TPABUMETPUYECKUM CHEMKAM.

[110THOCTH NPUPOIHBIX I'a30B &, n3MeHsrorcs ot 0,7 10 3,0 Kr/M>, sKuIKocTel
8x — or 700 (Hed1H) M0 1240 Kr/M> (CMIBHO MUHEpPATM30BAHHAS TUIACTOBAs BOJA).
[InoTHOCTH TBepmoM (aswl O, BapeupyroT B mpemenax 1000-7000 kr/m>, cyxux
nopoa-0,5 r/cm*-0,7 r/em?, BnaskssIx &, — ot 1100-7000 kr/m>.

[To mpsiMBIM HW3MEpPEHUSM CKEJIETHOTO 00beMa MOKET OBITh OIpeAciiCHA
MOPUCTOCTh U MUHEPAJIOTHUYECKAs TUIOTHOCTh 00PA3II0B C M3BECTHBHIM BECOM.

[Ipu ompeneneHWy TUIOTHOCTH CYXOW TOPOJBI €€ Macca HaXOIUTCS
B3BEIIMBAHUEM, 2 00BEM — OJTHUM M3 CJICAYIONIUX CIOCOOOB: THAPOCTATHYCCKUM
B3BEIINBAHUEM, 00BEMHBIM B3BEITMBAHUEM BBOJIUMOI KUTKOCTH,

MUKHOMETPUYECKUM, OTpe/iesieHneM o0beMa o0pasiia 1Mo ero pasMepam.


http://www.mining-enc.ru/p/plotnost/
http://www.mining-enc.ru/p/poristost/
http://www.mining-enc.ru/g/gazy-prirodnye-goryuchie/
http://www.mining-enc.ru/n/neft/
http://www.mining-enc.ru/v/voda/
http://www.mining-enc.ru/z/zaleganie-gornyx-porod/
http://www.mining-enc.ru/f/flyuid/
http://www.mining-enc.ru/g/gornaya-vyrabotka/
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W3 mepeuynciieHHbIX CIIOCOO0B MCHONB3YIOT Hamboyiee 4acTo IMepBbIC JBa.
Croco6 THUApPOCTATHUECKOrO B3BEIHIMBaHHsS Ooyiee TOYEH, OOBEMHBIA CIIOCOO
TpeOyeT MEHBIIETO BPEMEHH.

O6GopynoBanne U MATEPHUAIBI

Anamutndeckue  Becel  MS204S  (mpomsBoamtens — MettlerToledo,

[ Beitapust)

YKka3aHus 10 TeXHUKe 0e30IaCHOCTH: -
I[J'ISI ITPOBCACHUA SaHHTHﬁ, Kau€CTBCHHOU KaJII/I6p0BKI/I U TOYHBIX I/IBMepeHI/II\/’I

HEOO0XOIMMO:

1. OtcyTcTBUE yTEeuek B mpubdope.

2. Temnepartypa:

[Ipubop He AOMKEH OBITh YCTAHOBIIEH BO3JI€ OKHA (OCOOEHHO Ha COJIHIIE) WIIH
JBEPHU.

Temneparypa B HOMEIIEHUH JOJKHA OBITh CTA0MIIbHA.

Pabounii ra3 10JK€H UMETH Ty K€ TEMIIEpaTypy, YTO U MOMEUIEHUE.

3. Ecniu B mpubope ecTb yTeUKH - TIIATEIbHO MPOBEPHTE U MPOTSHUTE MPHU

HEOOXOIMMOCTH BCE COETMHEHMS.

3ananus

1. B3Becuthb 0Opazerr kepHa;

2. BBectu B pacu€rtHyro Tabmuily cyxoil Bec oOpaslia B TpaMMax
(ucnonp3yiite  Qaiin «template.xls», co3ganHbIl B J1abopaTopHOil padote 6).

HerouHoe 3HaueHnEe NOBIUAET HA PACYETHYIO TUIOTHOCTD.
3. [locne BBoga aBTOMaTHYeCKM OyAeT paccyuTaH oOWUKA 00BEM
(DryWeight, cronberr J).

[Tpumep TabauIsl ¢ JaHHBIME 00pa3na (Tadmauna 2.1):

Tabnuua 2.1.
Taﬁ.lmua JJISL PE3YyJabTaTOB UCCIICA0BAHUA
Sam | Sample Opera | Comme | Comme | Comme | Samp | Sample Bulk | Dry
ple | name tor nt nt2 nt3 le Length Vol | Wei
No Haumeno | Omep | Koment | Koment | Koment | Dia (mm) (ml) | ght
Howm | Banme aTop | apuu apun2 apuun3 (mm) | Beicotao | ITon | (g)
ep O6pasma Jluam | Opasia eIl | Cyx
o0pa eTp o0be | oW
31a M BeC
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obpa
31a
1 Sample JFM Sandsto | Berea 30 38 7,5 25,6
01 ne
Pe3ynromamul pacuemoes
PCBYJIBTaTBI pacducToB TIIOABATCA ABTOMATHUYCCKHU II0CJIC 3allOJIHCHHC

Tpe6yeMBIX AYCCK BBO/JA. B ClIydac OTCYTCTBHUA Ta6JII/IHI>I 9KCCIIbpAaCYUTATh II0

dbopmyIie :TUIOTHOCTH=BEC pa3IeIUuTh HA 00BEM

Cronben L (graindensity): naiomunocms obpasya. DTO 3HAYEHUE MOXKET

IIPOBCPCHO IIO CIIPABOYHUKY JJIA COOTBGTCTBYIOHIGﬁ IIOPOJHEI. HaHpHMep, JJI1

IeCYaHNKA IJIOTHOCTH OOBIYHO 2,65 T/MII.

Conep:xanue oTyera
Hcxoaupie maHHBIC M pE3yJIbTaThl ONPESICHUN 3alMChIBAIOTCA B paboUyro

TeTpaab 1no (Gopme, NpUBEIECHHON B Tabauue 2.2.

Tabmuna 2.2.

dopma 3anucH MPH oNpeieIeHHH TOPUCTOCTH M MJIOTHOCTH o0pa3ua

KepHa Ha y4eOHOM reuesesominoposumerpeHeP-e

Ho
Me

00
pa
310

Dat | Dry
a We
time | ight
of |(g)
test | Cy
Jar | xoi
aza | Bec
Mmep

Grai
nVo
1
(ml)
Cke
Jert
HbIH
00D
eM

Grai | Por
nden | e
sity | Vol
(g/m | um
1) e
IMno | (ml
THO |)
crp | OO
o0p | eMm
a3 | mop

a

Poro
sity
(%)
ITop
UCcT
OCTb

Ma
trix
typ
e
Tu
II
Ma
p
Il
Bl

Bille
tsloa
ded
(1to
6)*
3arp
yKe
HHBI
e
JTUCK
u(l
1o 6)

Pref
reco
rded
(psia
)
JlaB
JIeH
ue B
JTal
OHH
oH
Kam
epe

Pex

p
(psi
a)
Ha
BJIC
HUE
B
pab
oye
i
Ka

MC
pe

Pre
f/P
exp

Vv
bi
lle

Last
calibration
involving
JaTanpoBe
JCHUSKAIIHA
OpOBKH

[Ipu 3ammre paboThl CTYACHT AOJKEH UMETh OTYET O BBIMIOJIHEHHON padoTe

M OTBCTUTH HA BOIIPOCKHI, IIPCIJIOKCHHBIC IIPCIIO1aBaTCIICM.

KOHTpOJ’IbHLle BOIIPOCHI 1 TECTOBLIC 3aJaHUA
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1. OT 4ero 3aBUCHUT MJIOTHOCTh TOPHBIX NOPOA?
2. JlaTp onpeiesiecHue MUHEPAJIOTUYECKYIO TNIOTHOCTh TOPHBIX TOPO/I.
3. Kak u3MeHs10TCs IIIOTHOCTH MPUPOIHBIX TA30B Or; JKUJIKOCTEHN O.; TBEPIOM

¢a3zbl O;; CyXUX U BIAKHBIX TTOPO/I.


http://www.mining-enc.ru/p/plotnost/
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IIpakTH4yeckoe 3ansitue 3

OIIEHKA KO2®O®UIMUEHTA I[MOPUCTOCTU HA YYEBHOM
I'EJTJMEBEBOM INOPO3UMETPE HEP-E

Heab. Hayuntbest omnpenensith KOAPGUIUEHT MOPUCTOCTH Ha Y4eOHOM
reaeeBoM nopo3umerpe HEP-E. T'enueBbii mopo3umerp mpeaHa3sHAdyeH s
OpsIMOTO HM3MEPEHUsl CKEJIETHOro obbema oOpasina kepHa. [IpuHImn paboTh
OCHOBaH Ha 3akoHe boia-Mapuorra.

Teoperuyeckasi 4acThb

I'enuesbiit nopo3umerp HEP-E npennasnauen st npssMoro usmepenus npu
U30TEPMUYECKHUX YCIOBUIX CKEIETHOrO0 00beMa 00pa3ia B UBMEPUTETHLHOM KaMepe.

[Io mpsMbIM H3MEPEHUSM CKEJIETHOTO 00beMa MOXKET OBbITh OmpeiesieHa
MOPUCTOCTh U MUHEPAJIOTHYECKAs TUIOTHOCTh 0OPa3LOB C U3BECTHBIM BECOM.

llonuwiti  06wem  (Bulkvolume): reomerpuueckuit o0beM oOpasia,
PacCUUTHIBACMBIN U3 €T0 IJTUHBI U JUaMETpa.

Ckenemmuwiii 06vem (Grainvolume): 00beM TBEpBIX YacTUll 00pasiia.

Tlopoesuwiti 06vem (PoreVolume): 00beM cBA3aHHBIX MOp 00pasiia, B KOTOPbHIE
MOKET MMPOHUKHYTH Ta3.

Ilopucmocmw (Porosity): onpenenseTcsi Kak OTHOIIIEHHE ITOPOBOTO 00beMa K

MOJIHOMY 00BEMY:

opucmocms = Hopoebzvﬁ_ 00vem ’ (3.1)
IHonnvui _06vem

Toposviii_obvem = [onnviii_obwem— Crenemmplii_obvem, (3.2)
Honnwui  0b6vem — Crenemmuwlii  06vem (3 _3)

Hopucmocmp = .

LHonneni _0b6vem

3akoH boisi-MapuoTrra uCnosib3yeTcs I pacyeTa CKEJIETHOTO U MOPOBOTO
00BEMOB Ha OCHOBAHHMM JBYX M3MEPEHUIU NaBJICHUs] M3BECTHBIX Macc renus. ['a3
W3HAYaJIbHO HAXOJUTCS B STAJIOHHOW KaMepe M3BECTHOro o0beMa IMpH 3aJaHHOM
JaBJICHMM, a 3aTeM paclmpsieTcss B pabouyro Kamepy C oOpasloMm
(xepHogep:karens). [1o 3akony boins-Mapuotra:

Pt *Vir _ Py * Ve (3.4)
T - B

ref exp
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rae P..r HadampHOE NMaBiieHWE Ta3a B ATAJOHHON KaMepe, Vi HadaJbHBIN 00beM
ra3a; T..f- HauanbpHas TeMueparypa rasa; Pe, - JaBaeHue nocie pacuMpeHus rasa;
Vexp- 00BEM 1OCIIE paciIpenus raza; Texp - TEMIEpATypa raza nocje paciiupeHus..
Temneparypa npearnonaraeTcs MOCTOSIHHOU B XOA€ dKCIEPUMEHTA, Tref=Texp.

Prcf * Vrcf = chp * chp N (35)
[Tpunuun padoTsl renueBoronopo3umerpa HEP-E:

H3mepeHue mpou3BOIUTCS B TOT MOMEHT, KOTJIa TaBJICHHE B paboyeii kamepe
¥ CTaHIApTHOW Kamepe 3aJlaHHOTO O0heMa BhIpaBHHMBAETCA. /[aBmeHue B xamepe
cocTtaBisieT nopsiaka 14 6ap. Pabogas kamepa ¢ 00pa3iioM ocTaeTcs H30JIUPOBAHHON
JI0 MOMEHTA OTKPBITUA KJIallaHa U Hayajla TeYCHUsS ra3a B CTaHJIaPTHYIO KaMepy.

YcranoBka i onpenenenus koddduirenta nopuctoctu (cxema - Puc. 3.1,

obmuit Bup Puc. 3.2).

250\
(o 0-200psig
S ‘/H\\
< oy,
N
r £ & Vo1 V02
asoBan _. JTanoHHanA k
e © D@ Sl kamepa Expand-Z- vent
[az0BkIA perynaTop
C-200 psig
®
PaGo4asn
KaMmepa

Puc. 3.1. [IppHnunuansHas cxeMa yCTaHOBKU JJI1 U3MEPEHUS] TOPUCTOCTH

Puc. 3.2. O6mmit Bua mpubopa st u3MEepEHUs TOPUCTOCTH
CocraBHble yacTu npuodopa:
["a30BBIi1 perynsaTop, MoACOSAUHSAEMbIN K Ta30BOM JIMHUU B TAOOpaTOpUU
[IpenoxpanuTenbHbBIN KJIallaH B Ta30BOM JTUHUU

DrtajioHHas KaMmepa (KauOpoBaHHAas Ha 3aBOJIE)
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Pabouas kamepa 11t 0O6pasiia kepHa

Kpan VO1 gns oTrcedenus nojgauu rasa B mpudop

JlaT4uuk qaBiaeHus ISl K3BMEPEHUS IaBJICHMsI B 9TaJJOHHON U paboueii kaMmepax

Kpan V02 nns coenrHeHust/oTceueHus Kamep apyT OT ApyTa.

PaccMoTpuM NOpsI0K BBITIOJIHEHUS Ta00paTOPHON pabOTHI.

Ha nepeom wace: xpan V02 3akpeiT s pasaenenus kamep. Kpan VO1
OTKPBIT Il HATHETAHUSI ra3a B ATAJIOHHYIO KaMmepy ¢ AaBiICHUEM P O0beM Vier
BKJIIOYAET B ce0s ATAJTOHHYIO KaMepy IUTIOC COSTMHUTENIbHbBIE TPYOKHU.

Ha emopom wace: xpan V02 otkpsiBaetcs (mosokenne Expand) mms
pacmmpeHus ra3za B pabouyo kamepy. B pesynbraTe ra3 pacumpsiercs B pabouyro
KaMepy U 3aI0JIHSIET OPbI HAXOIAIIEro B Hel oOpasiia. Tak kak B rpaHyJibl 00pasia
ra3 NpOHUKHYTh HE MOXKET, TO 00BheM pabouell Kamephl OKa3bIBACTCSI MEHBIIIE HA MX

00BbeM Vgrain. Torna ais o0bemMa noaydum:

Vexp = Vref + (Vmatrix - Vgrain) > a (6‘6)
MOJKHO 3aIluCaTh KakK:
Vgrain = Vref + Vmatrix - Vexp b 6 (67)

rie Vier — 00beM paboueil KaMepbl; Vgrain — 00bEM IpaHyll 00pa3ua; Vmatix-
00BbeM AUCKOB (1J11 KaITMOPOBKH).

3ameHuM VexpB 3aK0He boina-Mapuorra P, *V, =P, *V_ B b 1 IOXydnM:

(3.8)

\Y V., +V

grain :( ref matrix)

P
_ _ref *Vref C
P

e

P U Pexp cumthiBatoTCst ¢ 1UGPOBOro MaHOMETPA. Vie, Vmawix U
V deadIPENICTISIOTCS B XO/I€ KaTMOPOBKH mpudopa.

B600 oannvix

Bri6epute daitn «template.xls». CkonupyiiTe ero B HOBBIN (haiiyl 1 Ha30BUTE,
HaIpUMeEDP, 10 TEKYILIEH JaTe.

BBeaute nanneie B TabnuILy:

Samplename (cton6en B)

Brenure ums obpasna. B pacuerax He UCTIOIB3YyETCS.

Operator(cronder C)
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Beenure nms oneparopa. B pacuerax He uCnonb3yercs.
Comment 1, 2 and 3 (ctonbus D, E, F)
Beenure koMMeHTapuu (Harpumep, INyOUHY, HOMEpP CKBa)XMHBI U T.II.). B
pacyerax He UCIIOIb3YETCs.
Samplediameter (cTonb6en Q)
Beeaute oOpasna B MM, IIOMOIIN

TamMeTp U3MEPEHHbIN

npu
ITAHTEHIUPKYJIS.

Herounocte B W3MEpeHUM TMpPUBEAET K HETOYHOCTH B pe3yjbTaTax
AKCIIEPUMEHTA.

O6pa3en; HenmpaBUIIbHON (DOPMBI AACT HEMPEACKa3yeMbIi pe3yiIbTar.

Samplelength (cton6en H)

Brenure qiuHy 00pasiia B MM, U3BMEPEHHYIO ITPU TOMOIIH ITAHT€HIIUPKYJIS.

HerouHocTh B U3MEpEHUM TNPUBEIET K HETOYHOCTH B pe3yJbTarax
skcriepuMenTa. OOpasell HENpaBWIBHOW (OPMBI  JaCT  HEMpeACcKa3yeMbIi
pe3yJbTar.

[Tocne BBo1a aBTOMaTH4YeCKH OyI€T pacCCUUTAH OOIIHIA 0ObEM.

DryWeight (cton6en J)

Brenure cyxoit Bec oOpasia B rpammax. HeTodyHoe 3HaueHHe MOBIMSICT Ha
PACUYETHYIO ILUIOTHOCTb.

[Tpumep Tabauiel ¢ JaHHBIMU 00pa3ua (Tadauna 3.1):

Tabmuma 3.1.
Tabauua 19 pe3yjibTaTOB UCCJIEI0BAHMS
Sam | Sample Opera | Comme | Comme | Comme | Samp | Sample Bulk | Dry
ple | name tor nt nt2 nt3 le Length Vol | Wei
Ne Haumeno | Onep | Koment | Koment | Koment | Dia (mm) (ml) | ght
Hom | Banue aTop | apuu apun2 apun3 (mm) | Beicotao | Ilon | (g)
ep O6pa3zma Juam | O6pasma veii | Cyx
obpa eTp o0be | oi
31a obpa M Bec
31a
1 Sample JFM | Sandsto | Berea 30 38 7.5 25.6
01 ne

Date Time of test (ctonber O)

Beenure nary u Bpems dkcriepuMeHTa. B pacuerax He UCIIOJIBb3yeTCs.
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MatrixType (om [ 0o 4) (ctonGer P)

Heo0xoaumo yka3aTh 1J11 COOTBETCTBUS KATMOPOBKE.

Jns cranpaptHoit moaudukanmu HeP mocrtaBnsercs pabouas kamepa,
noaxonsmas s o0pa3loB AuameTpoM 10 38 MM. B 3TOM ciiydae ykaxute
Matrixtype=2.

Ecnu ucnonws3yeTcst BcTaBka [uist 00pa3oB AMAaMETpoB 1”7, TO yKaXKUTE THUII

Matrixtype=1. OcTanpHble THUIIBI MOTYT HCIIOJB30BATHCS, HANPUMED, AJIS
KaMmep JUIsl OJTHOPa3MEPHBIX 00pa3IoB KepHa.

O0opynoBanue 1 MaTepHAJIbI

Ykazanus no rexHuke 0e30MaACHOCTH:

Jliis mpoBeIeHUs 3aHATUH, KaUeCTBEHHOM KaJIMOPOBKU U TOYHBIX U3MEPEHUN
HEO00XO0IUMO:

1. OtcyTcTBUE yTEuek B mpubope.

2. Temnepartypa:

[Ipubop He AOMKEH OBITh YCTAHOBIIEH BO3JI€ OKHA (OCOOEHHO Ha COJIHIIE) WIIH
JBEPHU.

Temneparypa B HOMEIIEHUH JOJKHA OBITh CTAOMIIbHA.

Pabounii ra3 1omkeH UMETh Ty e TeMIIepaTypy, UTO U MOMEILEHHUE.

3. Ecniu B pubope ecTb yTeUKH - TIIATEIbHO NPOBEPHTE U MPOTSHUTE MPH
HEO0OXOIMMOCTH BCE COCAMHEHMUS.

3aganus

VYnocroBepuThea mnepen pabOTOl, 4TO BCE KpaHbl 3aKpbIThl: HAa BCEX
nepMuamMeTpax KpaHbl 3akpbIThl (HaxoasTcs B mnosoxkenun OFF), pyuka Ha
HACTEHHOU MAaHEJIM BBIKPYYEHA IPOTUB YaCOBOU CTPEJIKU.

OTkpbITh OaJUIOH ¢ TenueMm. JIeBbli MaHOMETp MOKa3bIBaC€T JABJICHHE B

oamnone. [IpaBbiii 10KEeH OBITH BBICTABJICH HA 3HaUeHuu 12-13 Gap.

Ilpoyedypa uzmepenusn
1. OTtkpbITh Oasuion ['enus;
2. N3meputs u 3anectu B Excel P Atm npu oTkpeiTON paboueit kamepe u

otkpeiToM kpaHe 2 (EXPAND), nocne 3amepa 3akpbiTh kpan V02 (CLOSE )
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3. W3meputh quaMeTp U BBICOTY 00pasia. 3arpy3uTh oOpaser B pabouyro
kamepy. s Gosiee TOYHBIX pE3yJbTATOB HCIIONIH30BATH KAITMOPOBOUYHBIC ITHUCKU
(TIpu UCTI0JIP30BAHUH 3aHECTH HOMEP KaJTUOPOBOYHOIO JIUCKA B TaOJIHILY)
4. OTKpBITH (3aIlyCTUTB T'a3 B 3TAJOHHYIO KaMepy) U 3aKpbITh KpaH VO1
. YI0CTOBEPHUTHCS, YTO JABJICHUE HA MAHOMETPE HaxoauTcs B auamnazone 190-200-

210 psi. Ilocne ctabunuzanuu gaBiaenue BHecTu Pref B Excel.

5. OTtkpoiTh Kpadn V02 B nonoxxenne EXPAND (nmogaem raz B pabouyro
Kamepy) .
6. JloxmaTecs crabunm3anuu gaBiacHus. CuauTaTh 3HAYCHUC JABICHUS

Pexp ¢ manomertpa.

7. Bsectu 3HaueHue Pexp B oTyer.
8. 3anuiuTe JaHHbIE B (paill OTYETa, COXPAHUTE U 3aKPOUTE €ro.
9. [lepexmtounte kpan V02 B mnonoxkenue VENT (takum oOpazom

cOpachiBaeTcs AaBieHue rasa). Jlanee mnepexmounts kpaH V02 B mojoxeHHe
CLOSE.

10.  Otkpo#Te KphIIIKy pabouei Kamepsl.

11.  Beirpy3ute oOpazen (4, €cCiM HCIOJIb30BAIUCH) KaIMOPOBOYHBIE
JICKH.

12.  IIpoTpute ymIOTHUTEIHHOE KOJBIIO (IMAbIeM) U pabouylo Kamepy.

13.  IlpukpyTuTe KpBILIKY KaMepbl 00paTHO, HO HE 3aTATUBANTE €e.

B cimyuae pacuera mOpUCTOCTH HECKOJIBKMX OOpaslioB, MOKHO MPOIYCTUTh
IyHKT 3aMepa Patm.

Oxonuanue padomol

1. Ecnu nimanupyetcs nepepbiB Ha 1-2 yaca, TO MOXKHO MPOCTO 3aKPBITh
BEHTUJIb HA OAJIJIOHE C a30TOM.

2. Ecnu nnanupyeTcs nepepbiB Ha CyTKH U Oojiee - 3aKpblBaeM BEHTHIIb
Ha OaymonHe ¢ azotoM, kpad V02 mumaBHo B mosnoxkenue EXPAND, nanee kpan VO1
B nosnioxenue ON ( BeIMyCTUTH ra3 u3 TpyOok u kamep). Jlanmee KpaHbl 3aKpbITh:
kpad VO1 OFF u kpan V02 (CLOSE )

(Pe3ynomamul pacuemos)
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Pe3ynbratel pacyeToB MOSBATCS ABTOMATHYECKH IIOCIE 3allOJIHEHUE
TpeOyeMbIX siueeK BBOJA.

Cron6en K (grainvolume): ckeneTHbIN 00beM.

Cronbenr L (graindensity): mioTHOCTH o00Opa3ia. DTO 3HAYEHHUE MOXKET
IIPOBEPEHO M0 CIPABOYHHUKY JJII COOTBETCTBYIOIIECH moponbl. Hampumep, mms
MeCYaHNKA IJIOTHOCTh OOBIYHO 2,65 T/MIL.

Cronbery M u N (Porevolumeandporosity): 00beM Op ¥ IOPUCTOCTb.

Cron6en Y (Pref/Pexp): oTHOIIeHHE AaBiaeHuUi raza. JJomkHO ObITH B
nuanasone ot 1.3 mo 5. [lonpoOHeir cMOTpHUTE B CIIEIYIOIIEM pa3elie.

Cronben AC (lastcalibrationinvolved): nata mpoBenenust KaTMOPOBKH.
KannOpoBka goKHA PETYISPHO TPOBEPSATHCS.

Copnepxanue oryera
Ucxognple nmaHHBIE W pe3yabTarThl  ompenesieHuit  koddduimenta

JUHAMHYECKOM  IMOPUCTOCTH  CIOCOOOM  BBITECHEHHS  IUIACTOBOM  BOJBI
YBJIaKHEHHBIM a30TOM 3aIMChIBAIOTCS B pab0UyI0 TETpadb 0 popMe, IPUBEIECHHON
B Tabnuue 3.2.
Tabmuma 3.2.
dopMa 3anMCH NIPH OIIPeIeJICHUN HA Y4eOHOM

reuesesomnoposumerpeHeP-e

Dry | Grai | Grai | Por | Poro | Data | Ma | Billet | Prefr | Pex | Pre | V | Last
Wei | nVo | nden |e sity | time | trix | sload |ecor |p f/Pe | bil | calibration
ght |1 sity | Vol | (%) |of typ |ed(1 |ded |(psi [xp |[let |involving
(g) |[(ml |[(g/m |ume |Ilop |test |e to 6)* | (psia | a) S | marampoBen
Cyx | Cke []) (ml) | ucro | Hara | Tu | 3arpy |) JlaB lo | eHuskanuoO
oiiB | netH | Ilmot | O0B | cTh | 3aMe | I xkeHH | [laBn | neH ad | poBku
ec | blif | HOCT | emn pa Mar | ble eHHe | ue ed
o0be | b op pHIl | TUCK | B B vV
M o0pa Bl u(1l |oran | pab )
31a 1o 6) | oHHO | Ooue
i i
KaMe | KaMm
pe epe

[Tpu 3ammre paboThl CTYACHT JOJKEH UMETh OTUET O BBIMOJIHEHHOU paboTe

N OTBCTUTL HA BOIIPOCHI, IPECAJTOKCHHEBIC ITPCIIOJaBaATCIICM.
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KonTposabHbIe BONIPOCHI :

1. daiite onpenenenue «kod3uimenta mnopucToCT.

2. Kakue BuIBI 00beMa HCHONB3YIOTCS MPU TPOBEICHUU JTabOpaTOPHOM
paboTel. Kak oHU COOTHOCSTCST MEX Ty COO0#?

3. JlaliTe XapakTepuUCTUKYy 3akoHy boilns-MapuoTTa, MCHOJIb3yeMOro JIs
pacyeTa CKEJIETHOIO W TOpPOBOTO OOBEMOB Ha OCHOBAaHUU JIBYX HW3MEpPEHUMN
JABJICHUS NU3BECTHBIX MACC TEIIHS.

4. KakoBO yCTpOWCTBO M NPUHUMUIT JEHUCTBUS YCTAHOBKU JJISl U3MEPEHUS
K03 duImeHTa MOpUCTOCTH?

5. Kakue BenuuuHbl HEOOXOOMMBI sl pacuera KO3 (ULHEHTA
JUHAMUAYECKON TOPUCTOCTHU?

6. OxapakTepuszyite MOPSAOK (1O I1araM) BBITIOJTHEHUS JTa0OpaTOpHOI
paboTHI 10 onpeeneHn0 KO3 (PUIIUEHTY TOPUCTOCTH.

7. OxapakTepu3yuTe Npoueaypy U3MEpEHUs.
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IIpakTH4yeckoe 3ansiTue 4
MeTtoa onpenenenusi Ko3ppuuueHTa adCOTIOTHOM ra30NPOHUIIAEMOCTH
NP CTAMMOHAPHOM PUIbTPALIUA

Heab n3yunTh YCTAHOBKY ISl OPEAETICHHS Ta30IIPOHUIIAEMOCTH;
O3HAKOMMTBCS C METOJIOM OIPENETIEHUS ra30IIPOHUIIAEMOCTH TOPOIBI.

Teoperuyeckasi 4acThb

[TpoHUITaEMOCTH — CIOCOOHOCTH TTOPOIBI MMPOITYCKATh Yepe3 ceOsl JKUIAKOCTH
Y ra3bl [IpU HAIMYHAM Tepenaja AaBiieHUs. OHAa KOJIMYECTBEHHO XAPAKTEPU3YET
GuIbTpallMOHHBIE CBOMCTBA KOJUIEKTOpa. BBeneHbl MOHATHS aOCOIIOTHOM,
addexTuBHOM (MK Pa30BOIt) U OTHOCUTEIIHLHON TPOHUIIAEMOCTH.

[Ton aOcoyfOTHOM MOHUMAIOT MPOHULIAEMOCTh MOPUCTOM Cpenbl, KOTopas
ompeielieHa MPU HAIMYUM B HEH JIMIIL OJHOM KaKoW-1um0o (asbl, XMMUUYECKH
MHEPTHOM 110 OTHOLIEHUIO K MOpoJie. AOCOIOTHASA IPOHUIIAEMOCTh XapaKTepU3yeT
CBOICTBA MOPOJIbI U HE 3aBUCHUT OT CBOMCTB (DUIIBTPYIONIUXCS KUJIKOCTU UITU ra3a
U Tiepenaja J1aBJICHHUs], €CJIM HET B3aUMOJEHCTBHS (PIIIOMI0B C TOPOIOM.

@®a30BOil Ha3bIBA€TCSl MPOHUIIAEMOCTh MOPOJ [IJis JAaHHOTO Tras3a WIH
KUJIKOCTH TPU HAJIMYMU WK JIBUKEHUM B mopojax MHorodasHbeix cuctem. Ee
BEJTMYMHA 3aBUCUT HE TOJIBKO OT (PU3HUECKUX CBOMCTB MOPOJI, HO TAK¥KE OT CTECTICHH
HACBIIIIEHHOCTH MTOPOBOTO MPOCTPAHCTBA KUIKOCTIMHU UITU Ta30M U OT X (DU3UKO-
XMMHUYECKUX CBOMCTB.

OTHOCHUTENBHONM MPOHUI[AEMOCTBIO IOPUCTON CPENbl HA3bIBAETCS OTHOLLE-
Hue (ha30BOM MPOHMULIAEMOCTH 3TOM Cpelibl A1 JaHHOH (a3bl K aOCOIOTHOM.

JI71st olleHKH aOCOIFOTHOM MPOHUIIAEMOCTH TOPHBIX MOPOJ OOBIYHO UCTOJIb-
3YIOT JUHEHHBIN 3aK0H GuiabTpanuu Japcu, mo KoTopoMy CKOpOCTh PUIbTpAIHH
XKUJKOCTU B MOPUCTOMN cpejie MPONOpLHOHANIbHA TPAIUEHTY JIaBJIeHUs] U 00paTHO
MPONOPLMOHATbHA JUHAMUYECKON BA3KOCTH KUJIKOCTH:

Q_ 1AP
v=F n AL
rae V — CKOpoCTh JUHEHKOW (puiibTpanuu;

Q — 00BbeMHBII PacX0]1 KUIKOCTH B STUHUIY BPEMEHHU;
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F — mmomans ¢puibTpanuuy mopucToit Cpebl;

AP — nepenan nasnenus (Pr — P2);

AL — nnvHa MOPUCTOU CpPEIbI.

B sToM ypaBHEHHH CIOCOOHOCTH MOPOJABI MPOMYCKATh KUIAKOCTH U Ta3bl
XapakTepu3yeTcs KodOPHUIIMEHTOM MPOMOPIHOHATEHOCTH K, KOTOpBIH Ha3hIBAIOT

K03 GUITEHTOM MTPOHUIIAEMOCTH:

QuAL

K= APF

IIpu nBrkeHUHU raza B MOPUCTOU cpene nmox Q moapasyMeBaeTcs CpeIHHM
pacxoj rasa, Tak Kak 1o Mepe JBM>KEHUS ra3a B IOPUCTON Cpelle M0 HANPABIEHUIO
NaJeHUs JaBJIEHUS 00bEM €ro HEMPEPHIBHO YBEIUUMBAETCS.

[Toaromy dopmyny onpenenenus K ansg raza MOXKHO HpPEICTaBUThH B Clie-
nytoien nuddepenimansaon Gopme:

QudL
K=- F dP.

3Hak MUHYC B ITpaBoi yactu, T .K. dP u dL umerot pasueie 3Haku. [Ipuaumast,

YTO MPOLECC PACUIMPEHUs ra3a IpH JUHEHHOM 3aKOHE (PUIIBTPALUU MPOUCXOAUT

M30TEPMUYECKH, T €.
QP =Q°Pe° = const,

rae Qo — oOmuii pacxoy rasa npu atMochepHoM aaBieHuu Po, ypaBHEHUE Mpu-
HHUMACT BU:
QuP, dpP
K=— F PdP’
Paznensiss nepeMeHHbIe 1 HHTETPUPYS 3TO yYpaBHEHHE B Ipenenax ot Py mo

P», monyunm:

K=2 L2
Pacuer mponumaemoctu npu GUIBTpAIMU Ta3a BEACTCS MO IMOJTYyYEHHOUN

dbopmyne, KoTopas cHopaBeyiMBa TOI/a, KOrjJa JBH)KEHHE raza B oOpasie
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IPOUCXOIUT MO 3aKOHY JIMHEHHOW (PUIbTpaIii.

®dusnueckuii cMbIca pasmeprocTr K (muromais, M?) 3aKIK0YaeTcs B TOM, YTO
IIPOHMUIIAEMOCTh XapaKTEPU3yeT IUIOMIAAb CEYEHUsI KaHAJIOB IIOPUCTOM Cpelpl, 10
KOTOPBIM B OCHOBHOM MPOUCXOJUT (QUIBTPALIUSL.

Ha npaktuke 4yacTto mosib3yroTCsl €IMHULEH MpoHULIaeMocTH — napcu (),
kotopas B 10'? pa3 MeHbIe, 4eM NPOHUIAEMOCTH B 1 M2, mNpuHATas B
MEXIYHAPOAHOU cucteme euHUL (1 1 — IpOHHUIIAEMOCTh TAKOM MOPUCTOM CPEbI,
npu QUIBTpAIMU 9epe3 00pasell KOTOpol miomansio 1 ¢cM? u jummHoi 1 cM npu
nepenaze aaBieHui 1 Kre/cM? pacxoj JKMIKOCTH BA3KOCTBIO 1 ¢m3 cocraBiser |

cm’/cex). Bennunna, pasras 0,001 11, HaspIBa€TCA MUJUIMIAPCH. Y UUTHIBAs, 9TO

H-C

1 em® =106 w3 1 kre/em® = 105 w/m% 1 emz =103 M* " 1 em= 102 m;

1 cm? = 10 ** M2, MOIy4nM CIIEYIONIEE COOTHOIICHHUE:

3
_6M 5 H _3H'C -2
e S I
2 .
107 10" 2
M

[Iponyckanue ra3a yepe3 oOpaser HeoOXOAUMO MPOBOAUTH HE MEHEE, YeEM
IpU TPEX Pa3IUYHBIX Mepenagax IaBJICHUs], MPUYEM MPOIOKUTEIIBHOCTD OMBITA
BHIOMPAIOT B 3aBUCUMOCTH OT TMpOHUIIaeMOCTH oOpaszna. Ilpu xoporeit
IIPOHMIIAEMOCTH JOCTATOYHA BBIJAEP’KKA B T€UEHUE 2 — 5 MHUH MOCJIE TOro Kak
YCTaHOBUTCS PEXKUM TEUCHHS Ta3a.

Benuunabl K03 PUIIMEHTOB MPOHUIIAEMOCTEH, MOTYyYEHHBIE B TPEX OMBITAX,
JIOJDKHBI OBITh MPUMEPHO OJIMHAKOBBIMH, T .K. 3TO YKa3bIBAET HA TO, YTO JIBIXKCHHE
MOTOKA Ta3a B 00pasIie MpOUCXOAUIIO TI0 TUHEHHOMY 3aKOHY (DHIIbTpAIUU.

Ecnu kakoe-nn6o 3Hauenue K pe3ko oTiiMyaeTcs OT OCTalbHBIX, TO MOKHO
MIPEAMNOIOXKUTH, YTO JOMYIEHA OMUOKAa B BRIYUCICHUSX WM HEMPABUIHLHO 3aITH-
CaHbI TTOKa3aHUsI TPUOOPOB, UM PEKUM JIBUKEHUS Ta3a B 00pasiie ObLT OTIIMYHBIN
OT JIMHEWHOTO PEKUMa JTBUKCHHUS.

Jlist onpenenenus koddduireHTa abCoMOTHON Ta30MPOHUIIAEMOCTH Ha yC-

tanoBke I'K-5 HNCIIOJB3YIOT INIOTHBIC, OTHOCHUTCIIbHO KPCIIKUEC KCPHEI, T. K. PBIXJIBIC



26
TOpPHBIE MOPOABI HE MOTYT OBITh 3aKPEIICHBI B KEPHOEPIKATEIE.

CyniHocTh METO/Ia 3aKJII0YAETCA B ONPEJAEICHUN CKOPOCTH JIBHXKEHHS Tas3a
yepe3 oOpasel] TOpHOW MOPOJIbl MPU CTAIMOHAPHON (UIBTPALIMK MOJ ACHCTBUEM
nepenaja aasieHuid. CKOpocTh GUIBTPALIMH ONPEIESICTCS U3BECTHBIM 00bEMOM
rasa, NpouIeAmnuM yepe3 oOpasel] 3a ONpeAeTICHHbIA OTPE30K BPEMEHU MpPH IO0-
CTOSIHHOM Iiepenaje AaBJICHUM.

[ToaroToBka 006pa3IoOB

1). Ilepen uccnenoBanueM 0Opa3lloB TOPHON MOPOBI COACPKALIUECS B HUX
OpraHMYeCKHUE BEIIECTBA JOJDKHBI OBITh yIalleHbl IyTEM JKCTparupoBaHus. B
Ka4eCTBE paCTBOPUTEIEH MCHOJB3YIOT XJI0pOo(hOpM U CIUPTOOECH30JIBHYIO CMECH
B COOTHOLIEHUN :2.

2). O0pa31pbl BEICYIINBAIOT B CYIIWIBHOM HIKady npu temneparype (105+2)
°C. Jlnst cyTIIMHUCTBIX MOPOJI CYIIKY MPOBOAT Iipu Temmepatype (70+2) °C.

3). [locne cymiku nepex onpeaereHueM MPOHUIIAEMOCTH 00pa3lbl OXJIax-
JAlOT B DKCHKAaTOpaxX HaJ MPOKAJEHHBIM XJOPUCTBIM  KajbLHUEM WJIHU
BBICOKOJMCIIEPCHBIM CHIIMKATEJIEM.

4). OnpenensitoT pa3Mepsl 00pa31oB MITAHTCHIIUPKYJIEM KakK cpeiHee u3 3—5
OIpeJIEeIEHUH B KayKJIOM HaIIPaBJIEHNUH C OrpemHOCThI0 10 0,1 MM. PacxoxxaeHue
MEXy ONPEACIICHUSIMU HE AOJDKHO NpeBbimath 0,5 MM.

[IpoHuIiaeMoCTh 3aMepATh 0053aTENIbHO B JBYX HANPABICHUSX: MEPIICH/IN-
KYJISIPHO Y NIApaJUIEIBHO, U JJIs1 KOHTPOJISL MOXKHO 3aMEPUTH a TPEX HAIPABJICHUSAX.

Y CTpONCTBO YCTaHOBKH

1). [IpyHiMnuaneHass  CXeMa  YCTaHOBKH Ui OIPEACIICHUs
ra3olpoHUIIAEMOCTH NTOKa3aHa Ha Puc. 4.1.

2). Ilpu crarimonapHoi GUIBTPALIMU KCTOYHUKOM JABJIECHUS CIYKUT OaJJIOH
c Ta3000pa3HbIM a30ToM. (I'a3 ouMIaoT OT MapoB BOJbI M 3arpsI3HAIONIEH MBUIN C
MOMOUIBIO (QUIBTPA U XJIOPUCTOTO KaJIbIHA).

3). U3mepureneM JaBieHUs CIy>KaT 00pa3LOBbIE IPYKUHHBIE MAHOMETPBI.

4). HWsmepurenmeM pacxoja Trasza CIY>KAT Ta30CUeTYUMK OapabaHHBIN

(tun I'Ch-400 k. [ TOCT 6463-53).
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5). B kepHogepkaTene ans TUHEHHONW QuiIbTpali OOKOBas MOBEPXHOCTH
oOpa3iia 3auexJigieTcs B TOHKOCTEHHYIO PE3MHOBYIO MaHXETKy (BeJIOCHUIEAHAsS
pe—3uHOBasg Kamepa), MPIWKUMaeMyl0 K OOKOBOW IMOBEPXHOCTH oOpasla Moj
JIeUCTBU €M JaBJICHUA ra3a.

ObopynoBanne U MaTEepHAIbI

1) Cexyngomep oanoctpenounsiii Tuna COC-2b-000 nmo 'OCT 5072-79.

2) Manometp ob6pasmnossiii mo 'OCT 6521-72.

3) lraurenuupkyns o 'OCT 25336-82.

YKa3zaHusl 10 TeXHUKe 0€30I1aCHOCTH:

1. Tlepen Hawyamom pabOTHl B J1aOOpPATOpPUM HEOOXOJUMO BHUMATEIIHHO
O3HAKOMUTHCSI C TEMOM paboThl, YSICHUTH I1eJdb pPabOThl, COCTaBUThH IUIAH €&
BBITIOJTHEHUSA U JIMIIb MOCJIE 3TOTO MPUCTYNUThH K aHAJIU3Y.

2. B nmaboparopun HeoOXonUMO paboTaTh B xajaTe. BepXxHIOO OJexIy
CJIEIyeT OCTABJIATH B rapAepoOe WiK pa3MeniaTh B CIEIUAIBHO MPeTHA3HAUYCHHBIX
JUTs 3TOTO mKadax B 1ad0paTOpUu.

3. Meroaunueckue mocobusi, pabouue TeTpaau U J1abopaTOpHbIE >KYpHAIbI,
npeaHa3HaYeHHBIE JJIs1 BHITIOTHEHUS padOoThI, CiieayeT o0eperaTh OT MONaJaHus Ha
HUX BO/JIbI, PACTBOPOB KUCJIOT, IIEJIOYEHN U IPYTHUX XUMUYECKUX PEaKTUBOB. JIUIIHIE
KHHTH, )KYpPHaJIbl U TETPAJI HE JOJKHBI HAXOIUTHCA Ha paboyeM CToJIe.

4. Ecnum peakTuB B3AT B H30BITKE M TMOJHOCTbIO HE M3PAcXOJ0BaH
KaTErOpUYECKU BOCIPEIIAETCS BBIJIMBATH €TI0 B CKISTHKY C PEAKTUBOM.

5. PeakTuBbI, AUCTUIUIMPOBAHHYIO BOAY, T'a3 M JJIEKTPUYECTBO CIIEIYET
pacxooBaTh IKOHOMHO.

6. [To okoHuaHUHM pabOTHI HEOOXOAMMO TIIATEIBLHO yOpaTh pabodee MecTo,
BBIKJIFOUUTH DJIEKTPOHArPEBATEIIbHBIC U APYTHUE ANEKTPUUECKUE TPUOOPHI, 3aKPHITh
BOJy W Ta3, 3aKPHITh OKHA U ()OPTOYKH, BHIKIIOYUTH BHITSDKHYIO BEHTHIIAIMIO U
OCBEIIICHHE B JIA0OPATOPHH.

7. Kareropuuecku 3amnpeniaercs MPOBOAUTH OIBITHI, HE OTHOCSIIUECS K

JTaHHOHU paboTe, 0e3 BeoMa IpenoaBaTels.
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8. IIpu paboTe ¢ XUMHUUECKUMHU peaKTUBAMHU (OCOOEHHO C PACTBOPAMH KHUCIIOT
U 11eJ109eil) He0OXO0AMMO COOII0IaTh OCTOPOXKHOCTh U aKKYpaTHOCTh. [[00aBIsTh B
IpOOUPKY C PEaKIMOHHOM CMEChI0 HMEHHO T€ PEaKTHBBI U B TaKUX KOJMYECTBAX,
KOTOpBIE yKa3aHbl B METOJAMYECKMX YKa3aHHUAX K BBIINOJHEHUIO J1a0OpaTOpHOM
paboThI.

9. OTpaboTaHHble XMMHUYECKHUE PEAKTUBBI CIEAYET CIMBAThH B CIIELUAIBHYIO
€MKOCTh JUISl CJIMBa PEAaKTHBOB, HAXOMSIIYIOCS B JIaOOpAaTOpPHUH. 3alperiaeTcs
BBUIMBATh IIPOLYKTHI PEAKIIMU U CAMH PEAKTUBBI B KaHAIU3ALUIO.

10. Cnegyer nOMHUTh, YTO MHOTHE XUMUYECKHE PEAKTUBBI SIIOBUTHI U MOTYT
BbI3BaTh OTpaBieHue. [loaToMy crenyer wm30eraTh MONAgaHusi PEAKTUBOB Ha
OTKPBITHIE YYACTKHU KOKU U IO OKOHYaHUH paOOThI TIIATEIBHO BEIMBITH PYKH.

11. Bce omnbIThl, CBA3aHHBIE C NPUMEHEHUEM WM O0Opa30BaHUEM
ra3o00pa3HbIX SJOBUTHIX BEILLECTB, a TAKXKE MAPOB BPEIHBIX M TyPHOMAXHYIIUX
COEMHEHU, pa3pelaeTcsi IPOBOAUTH TOJIBKO B BBITSKHOM HIKady (mox Tsroil). B
Clly4ae OCTAHOBKHM PaOOThl BBITSHKHOW BEHTHIISILIMM OMbBITHI B BBITSKHBIX IIKagdax
JOJKHBI OBITh HEMEJIJIEHHO IPEKPaLCHBbI.

12. HarpeBanue pacTBOpPOB B MPOOHMPKE CIEAYET MPOBOAMTH Ha BOJSHON
0ane. [Ipu 3TOM HEOOXOIMMO MOCTOSIHHO TOACPKHUBATH TOCTATOYHOE KOJIUYECTBO
BOJIbI B pe3epByape OaHu BO U30€KaHUE MOKapO- U B3PHIBOOMACHON CUTYaIUH.

13. bepexxHo oOpamaTtbCs € MalIMHOW, HE TMOJBEpPrarb €€ yjaapam,
neperpys3Kam;

14. Bkiroyarh U BBIKJIIOYATh 000PYIOBAHUE CYXHUMH PYKaMU U TOJIBKO MPHU
ITOMOIIM KHOIOK "myck" u "cron";

15.CHuMaTh U ycTaHaBIMBaTh CMEHHbIE YacTH OOOpPYIOBaHUS OCTOPOKHO,
0e3 OOJBIINX YCUIIMI U PBIBKOB.

3aganus

1). Ilepen mpoBeleHHEM aHAIM3a MOJAATh a3 B CUCTEMY yCTaHOBKH. [[ns
ATOTO OTKPBITh KpaH peayKTopa ra3zoBoro OainoHa. J/laBieHue Ha MaHOMETpE
noJpkHO ObITH 0,6 — 0,7 MITa.

2). Ilpu nuHelHOM MOTOKE oOpaselr] KyOouueckor (popmbl MOMENMIAIOT B pe-
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3MHOBYI0 MAaHXXETy KEpHOJEpKaTelnsl TakuM o0pa3oM, YTOOBI 3a30p MEXIY
OOKOBOM MTOBEPXHOCTHIO 00pa3iia U CTCHKAMH MaHKEThI ObIIT MUHUMAJIEHBIM.
3). [locTaBUTH KEPHOAEPKATENH C KEPHOM Ha TOJICTABKY Uepe3 PE3HHOBYIO
MPOKJIAAKY, CBEPXY 3aKPHITh KPBIIIKOH. YTIOTHATH C TIOMOIIBIO 3a)KUMA.

4). 3akpbITh kpaH Ne 1 (kpan cOpoca raza).

Puc. 4.1. Cxema ycTaHOBKH JJIsI ONIPEICTICHUS Ta30IPOHUIIAEMOCTH | — ra30BBIC YaCHI;

2 —xpaH cOpoca raza; 3 — MaHOMETp 3a 00pa3oM; 4 — KpaH 00KHMa KepHa; 5 —
KepHOJeprKaTellb; 6 - MAaHOMETp Tepe]] 00pa3ioM 7 — XJIopKajibliueBas Tpyoka 8 — ¢pusbtp 9 —

KpaH [I0lauu ra3a BHyTpb KepHa, 10 — penykrop naBiieHus; 11 — UCTOYHUK aBlICHHUS.
5).Co3naTth naBiieHHE OOKOBOTO 00KMMa, 00ECIEYUBAIOIIETO OTCYTCTBHE
MPOCKaJIb3bIBAaHUS ra3a MEXIy 00pa3LoOM U MaHKETOM (OTKPBITh KpaH 2).

6). YcTtaHoBUTHh pabounii mepemnan JaBlIeHUs, OTKPbIBas KpaH 3, KOHTPO-
JUpysl €ro ¢ MOMOIILI0 MaHOMeTpa. ['a3 mpoxoauT uepe3 oOpasell. BbINMOJHUTH
TPEXKpaTHOE U3MEPEHHE pacxo/ia ra3za uepra oopasel] Npu pa3IMuHbIX Mepenagax
JaBJICHUS, BKIIFOYasi OJJHOBPEMEHHO CEKYHIOMED.

Pacxon rasza ompenenseM Mo razoCcyeT4yvKy, MEPBOHAYAIBHOE TMOJIOKECHUE
CTPEJIKM CUYUTATh 3a HyJb. BpiOMpaeM pexuM TakuM 00pa3oMm, 4TOOBI Bpems
PO —XOXKEHUS Ta3a uepe3 oopaserr Ob110 He MeHbIe 50 ¢. B skcTpeHHBIX cirydasix
pasperniaercst OpaTh MUHMMaJIbHOE BpeMsi 10 30 cek.

7). Ilocne mpoBeaeHUsT U3MEPEHUN 3aKPBITh KpaHbl 2,3, OTKPBITH KpaH 1.
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Henb3s OTKpBIBaTH KPBIIMIKY KEPHOACPKATEIIS, €CITU U3 MAHKEThI 00’)KMMa He
BBITTYIIICH B aTMOc(epy ras.

8). [locne okoHuaHust pabOT 3aKPHITh BEHTUIIb a30THOTO OaJIJIOHA.

N3meputenbHbie TpruOOPHI:

1). Cexynnomep onnoctpenounbiit Tuna COC-2b-000 mo 'OCT 5072-79.

2). ManomeTp o6pazuosbiii o 'OCT 6521-72.

3). tranrenmupkyns no I'OCT 25336-82.

O6paboTka pe3ynbTaToB:

Pe3ynbraThl 00OMepa 00pa3LoB, epenajpl 1aBIeHUI, pacxo/ raza, BI3KOCTb
raza mpu TEMIlepaType MPOBEACHUS OIbITa, OapOMETPUUYECKOE JaBICHUE
3alMCHIBAIOT B paboumii xKypHal.

Koaddunuent nponunaemMocts [jsi CTAMOHAPHON (GUIBTpAlUU TPU
JUHEWHOM IMOTOKE ra3a BRIUUCISIOT 10 hopMyJie:

2~103HLP2 Vv, |
_ F-‘[(P1 +P2)(P1 —Pz)

T

rie K. — koadduimeHT ra3onpoHMIIaeMOCTH, W3MEPCHHBIM IIpH 3aJaHHOM
cpeaHeM JaBlieHuH B obpasie, 10 = Mxm? (Mumaapcen);

M — Bsskocts raza MpU yCIIOBHSX (UIBTPAIIUU, YUCICHHBIC 3HAYCHUS B
3aBUCHMOCTH OT TEMITEPATYPHI;

P, — 6apomeTrpuueckoe nasnenue, 0,1 Mlla;

V, — o0beMm raza, npoueamui yepe3 odpaser (mpu aTMoc(hEepHBIX YCIOBU-
AX), CM°;

T — Bpems punpTpanuu, c;

P, — mepenan naBnenus Ha 0Opasiie MeXy BXOJA0M U BeixoaoMm, 0,1 MIla;

L — mmmna obpasna, cMm;

F — momaas nonepeyHoro ceueHus oopasmua, cM>.

Copep:xanue oTyera

[Tocne BeImoIHEHUST PAOOTHI JOJIKEH OBITH COCTABJIEH OTUET, COACPIKAIIINN:
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—  IIeJb paboTHI;
— ONHCaHME YCTPOMCTBA JJIsi OMMCAHUS Ta30MPOHUIIAEMOCTH;
— abcomtoTHas, Ga3oBas ¥ OTHOCUTEIbHAS TPOHUIIAEMOCTB;
— 00paboTKH pe3yabTaTOB aHAJIN3a.
OT4er npecTaBIsIeTCsS B MMCbMEHHOM BHJIE B OTICIBHOMN TETPaIH.
KoHuTposibHbIe BONPOCHI H TeCTOBBIE 3a1aHUSA
1. [IporHIIaeMOCTh, BUIBI IPOHUIIAEMOCTH.
2. EquHUIBI TPOHUIIAEMOCTH.

3. IlocnenoBaTenbHOCTD OnpeAeaeHus Kod(hpuinenTa mpoHUIaeMOCTH
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IIpakTHyeckoe 3aHaTHE S

Omnpepnesienue a0COTHTHOM ra30NMPOHUIIAEMOCTH NOPOA-KOLJIEKTOPOB

Heab: wu3yunuTh npuHUMN JAcicTBUg ammapata [H®-1; onpenenurtsb
MIPOHHUIIAEMOCTH TTOpo/ Ha anmnapate ['HD-1

Teoperuyeckasi 4acTh

Anrmapar mnpeAaHazHauyeH I U3MEpPEeHHS aOCOJIOTHOW MPOHUIIAEMOCTH
MOPOJ-KOJUIEKTOPOB TPH HECTAI[MOHAPHOW (UIBTpAlMU BO3AyXa U CPEAHEM
JaBJICHUU B o0pa3lie, 01u3koM k atMocepHoMmy. KoHCTpyKIus KepHOIEepKaTeNsI
o0ecrieurBaeT BBIMOJHEHHE W3MEpPeHH mnpu (QuiapTpamuu BO3AyXa Uepes
KyOn4ecKkrne M LWIMHAPUYECKHE 00pa3lbl U MJIOCKOPAIUAIbHOM TEYEHUH 4epes
WIMHIpUYeckue o0pasupbl. KyOuueckne o00pasnbl MO3BOJISIOT  ONPEIEIATH
IPOHUIIAEMOCTh B TPEX HAIIPABJICHUSX.

OunpTpanus Bo3ayxa yepe3 o0paslibl OCYLIECTBIISIETCS MPU MEPEMEHHOM
nepenajze  JaBJeHUsA, NpUOMKEHHOM K atMocdepHomy.  Benmunna
IIPOHUIIAEMOCTH ONPENETAETCA MPOJOKUTEIBHOCTEIO U3MEHEHUSl NIaBJICHHS B
3aJlaHHBIX TIpejiesiaX, KOTOPhIE 3aBUCAT OT pa3MEpoOB 00paslla, HAYaJBLHOTO H
KOHEYHOTO Nepenaja 1aBJICHHUS.

Amnmapar cxemMaTH4HO u300pakeH Ha pucyHke 5.1. OCHOBHBIMH Y3JIaMH
amrapara sBJSIOTCS: KEpHOAEPKATENb U MTbE30METP.

YerpoiictBo u pabora npudopa 'HD-1

1) IlpunnunuanbHas cXemMa HW3MEPEHHS TpH JHHEHHOW (uiIbTparuu
noka3aHa Ha pucyHke 5.2. IIpocTpaHCTBO HajJ BEPXHUM TOPIIOM 0Opaslia yepes
OTBEPCTHE B KpBIIIKE COOOMIAETCa C arMoc(epoi, CIeA0BaTeNbHO, C OIHOU
CTOpPOHBI 00pa3iia AeHCTBYET aTMOC(HEPHOE J1aBJICHHE.

[IpocTpaHcTBO MOJ HUKHUM TOPIOM 00Opasiia MPUCOEAUMHEHO K MOJIOCTH
MbE30METPUUECKON TPYOKH U Yepe3 BEHTUIIb B OCHOBAaHUYU KEPHOIEPIKATEIIST MOKET
OBITh COOOIIEHO C UCTOYHUKOM paspsikeHus. JlaBieHue B 3TOHM MOJIOCTH U €CThb
JaBJICHHUE TIocyie oOpasiia.

[Ipu co3ganuu B MOJOCTHU MbE30METPA pa3psiKeHUs (MOTAHYTh PTOM BO31YX

yepe3 TPYOKy, COCIMHEHHYI0 C KEpHOIep)KaTeleM) HAuWHAETCS IPOIEeCC
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bunbpTpanuu Bo3ayxa depe3 oOpaszel] U YpOBEHb BOJbI B TPYyOKE MOJHUMAETCS.
[Tocne Toro, kak ypoBeHb MOAHSJICS 10 BEPXHErO PEmnepa, BEHTHIIb 3aKPbIBAIOT.
JBrokyumiicss yepe3 oOpaseln; BO3AyX IOCTYNaeT B IOJIOCTh TPYOKH, /aBiieHUE

nocse o0pa3ia MOBBIILAETCS U YPOBEHb B TPYOKE IOHMKAETCS.
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Puc. 5.2. IlpuHnunuansHas cxema U3MepeHHst IpH JTMHEHHOH GpuibTpanuu
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2). Ilpezomerp mpexacraBmsier CcoOOW  TpaaydpoOBaHHYIO  TPYOKYy,
MOTPYKEHHYIO HIDKHUM KOHIIOM TIOJT YPOBEHB BOJIBI, OKPAIIEHHOW METHUIIOPAHKEM.
Huametrp TpyOku 2,5 mMm. Ha TpyOke HaHeCeHBI perepHble OTMETKHU, PACCTOSHUS
MEXy HUMH SIBJSIIOTCS WCXOMHBIMU JUTsI pacdeTa KO3 HUIMEHTOB Mhe30MeTpa.
TpyOka uMeeT NATh OCHOBHBIX PEeNepoB: BepxHUi h; — HyseBoi penep, hx —1 cMm,
h, —4 cm, hy — 11 cm, h, — 50 cm. TpyOka norpykeHa HUKHUM KOHIIOM B COCY/I C
BoJoM (aumamerp cocyaa 20 cMm); ypOBEHb BOJbI JOJKEH COBNAJaTh C YPOBHEM
HYJIEBOT'O HI)KHETO penepa.

N3mepenune mpou3BOIUTCS P U3MEHEHUH YPOBHSA B mpezenax oT h; 1o hy
umu oT h; —hy, hy — h, , u3Mepenue pazduTo Ha yeThIpe MoAAraIa30Ha.

3). KepHogaepsxarens juist 00pa3iioB KyOudeckon (popmsl.

OOpazen kyonueckod (opmbl 3aKiIaJbIBAETCS B PE3MHOBYIO MYy(Ty W MO-
MeEIIaeTcsl B MeTaJuIMdeckuil crakad. [locneaHuil yctaHaBIuBaeTcsl HAa OCHOBAHUE
yepe3 PE3WHOBYIO MPOKIAAKY M CBEpPXY 3aKpbiBaeTcs Kpblmkod. CrakaH ¢
00pa3—OM YIJIOTHSETCS ¢ TOMOIIBIO CTPYOLMHHOIO 3aKHMa.

Oo6opynoBanne u matepuaibl 1. Annapar TH®-1

2. Cexynnomep ognoctpenounbid Tuna COC-2b-000 o I'OCT 5072-79

3. ltanrenuupkyss mo 'OCT 25336-82

Yka3aHus o TexHMKe 0€30MaCHOCTH:

1. Tlepen Hawamom paboOTHl B J1aOOpATOpPUU HEOOXOIUMO BHUMATEIIHHO
O3HAKOMUTHCSI C TEMOUW paboOThl, YSICHUTH Iedb PaOOThI, COCTABUTH IUIAH €€
BBITIOJTHCHUS | JIUIIH ITOCJIE 3TOTO MPUCTYIHUTH K aHATH3Y.

2. B naboparopuu HeoOxoaumo paboTarh B Xanarte. BepxHIoo oaexmay
CJIEIyeT OCTABJIAThH B TapAepo0e WiIM pa3MeniaTh B CIEIUATBHO MPeTHA3HAYCHHBIX
JUTs1 TOTO Kadax B 1ad0paTOpuUu.

3. Meroaunueckue mocobwusi, paboune TeTpaau M J1abOpaTOpHbBIE KYPHAIHI,
MpeIHa3HAYCHHBIC JIJIS1 BBITIOJIHEHUSI pa0OoThI, CIeAyeT oOeperaTh OT MOIMAalaHus Ha
HUX BOJBI, PACTBOPOB KUCJIOT, IIEJI0UYEH U IPYTUX XUMUICCKUX PEaKTUBOB. JIuTiHme

KHHWI'H, JXYpHAJIbl 1 TCTPaJA HC JOJIKHBI HAXOJUTHCS HaA pa60qu CTOJIC.
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4. Ecnu peakTuB B3AT B HU30BITKE M TMOJHOCTHIO HE H3PACXOJOBaH
KAaTerOpUYECKH BOCIIPEUIAETCS BBUIMBATH €0 B CKIISIHKY C PEAKTUBOM.

5. PeakTuBbl, TUCTWIMPOBAHHYIO BOAY, T'a3 U JJIEKTPUUYECTBO CIEIYET
pacxo0BaTh 3KOHOMHO.

6. [To okoHuaHuM pabOTHI HEOOXOAUMO TIIATEIBHO YOpaTh pabouee MecTo,
BBIKJTIOUUTD 3JIEKTPOHATPEBATEIBHBIC U IPYTHE ICKTPUUECKUE TPUOOPHI, 3aKPHIThH
BOJly U ra3, 3aKpbIThb OKHA U (DOPTOYKHU, BHIKIIIOYUTH BBITSXKHYIO BEHTWIALMIO U
OCBEIICHHE B JIA0OPATOPUH.

7. Kareropmuecku 3ampeniaercsi OpOBOAUTH OMNBITHI, HE OTHOCSIIUECS K
JaHHOM paboTe, 0e3 BeoMa IpenoaBaTersi.

8. [Ipu paboTe ¢ XUMUYECKUMHU peaKTUBAMU (OCOOCHHO C PACTBOPAMU KUCIIOT
Y 11IeJI04€ei) HE00XO0IMMO COOII0AaTh OCTOPOKHOCTh U aKKYpaTHOCTh. J[00aBiIsATh B
MPOOUPKY C PEAKIIMOHHON CMEChI0O UMEHHO T€ PEaKTHUBBI M B TAKUX KOJUYECTBAX,
KOTOpbIE yKa3aHbl B METOJMYECKMX YKa3aHUAX K BBHIMOJHEHUIO J1abOpaTOpHOM
paboTHI.

9. OTpaboTaHHbIE XUMUYECKHUE PEAKTUBBI CIEYET CIMBATH B CHEIUATBHYIO
€MKOCTh JUIsl CJIMBa PEAaKTHBOB, HAXOMSAIIYIOCS B JIaOOpAaTOpUM. 3alperiaeTcs
BBUIMBATH NPOIYKTHI PEAKIIMU U CAMU PEAKTUBBI B KaHATU3ALIUIO.

10. Cnenyer nOMHUTbH, YTO MHOTHE XUMHYECKHE PEAKTUBBI SIHOBUTHI U MOTYT
BbI3BaTh OTpaBieHue. [loaToMy crenyer wm30eraTh MoNajgaHusi pPEaKTUBOB Ha
OTKPBITHIE YYACTKU KOXKHU U TI0O OKOHYaHUH paOOTHI TIIATEIBHO BEIMBITH PYKHU.

11. Bce omnbIThl, CBA3aHHBIE C NPUMEHEHUEM WM O0Opa30BaHUEM
ra3000pa3HbIX SIIOBUTHIX BEIIECTB, a TAKXKE MapOB BPEAHBIX U JYPHOMAXHYIIUX
COEIIMHEHU, pa3peniaeTcsi IPOBOIUTH TOJILKO B BBITSKHOM Imkady (moj Tsroii). B
CJIy4yae OCTaHOBKU PaOOThl BBITSXKHOW BEHTUJISILIUM OTBITHI B BBITSKHBIX IIKadax
JIOJDKHBI OBITh HEMEIJIEHHO TIPEKPAIIICHBI.

12. HarpeBanue pacTBOpPOB B MPOOHMPKE CIEAYyeT MPOBOAWTH HA BOJSIHOMN
Oane. [Ipu 3TOM HEOOXOJUMO TTOCTOSIHHO TOIJIEPKUBATH JOCTATOYHOE KOJIMYECTBO

BOJIBI B pe3epByape 0aHu BO n30eKaHue MOKapO- U B3PHIBOONIACHOM CHUTYAIIUU.
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13. bepexxno oOpamaThCs ¢ MaIIMHOW, HE TMOJBEPrarh €€ yaapam,
neperpy3Kam;

14. Bxiroyarh U BBIKIIIOYATh 000PY/I0BAaHUE CYXUMH PYKaMU U TOJIBKO MPHU
MOMOIIM KHOMOK "myck" u "cton";

15.CaumaTh U ycTaHaBIMBAaTh CMEHHBIE YAaCTH OOOpPYAOBAHHS OCTOPOKHO,
0e3 OOJIBIIINX YCUJIUN U PHIBKOB.

3ananus

1). IlpoBeputh mpubOp Ha FEPMETUYHOCTH CIEAYIOUIUM 00pa30M: BCTABUTh
B OTBEPCTHE PE3MHOBONW MY(THI KepHOJepkaTelss MeTtaunueckuii Kky6. Co3aarhb
pa3psHKEHUE N0 NTbE30METPY, OHO JIOJKHO COXPAHATHCS B TeueHUe 30 MUH.

2). llepen nayanom pabOTHI IPOBEPUTH YPOBEHB BOJIBI B COCYJIE, OH JIOJIKEH
COBITIJIATh C YPOBHEM HYJIEBOTO HIKHETO perepa.

3). O6pa3ubl Kyorndeckoi GopMbl BHICYIIMBAIOT B CYIIMJIBHOM KAy MpU
temnepatrype (105 + 2) °C He meHee 24 yac. /{1 CUIIbHO TIIMHUCTHIX TOPO /I CYIIKY
npoBoAT npu temmeparype (70 + 2) °C.

4). Ilepen paboToit 0Opa3iibl BRIHUMAIOT U3 CYIIUJIBHOTO IIKada IIUIIaMu
U TOMEMIAI0T B DJKCHUKATOPp C XJIOPUCTHIM KaJBIIUEM IS  OXJIAXKICHHUS.
Oxnaxnaercs odpazerr 30 - 40 muH.

5). Onpenensitot pasmMepsl 00pa3IoB MITAHTECHIMPKYJIEM KaK CpeiHee u3 3 —
S omnpeneneHWl B KaXJAOM HaNpaBICHUU C norpemHocteio g0 0,1 Mwm.
Pacxoxae—Hue Mex1y onpeneeHUsIMU He JJOJDKHO TpeBbImaTh 0,5 M.

5.5 Tlopsimok onpenesieHus TPOHULIAEMOCTH

1). Tlepen ompeneneHreM MPOHUIIAEMOCTH HEOOXOAMMO YOEAUTHCS B OT-
CYTCTBUU CKOJIOB ¥ TPEIIUH U U3MEPUTH IITAHTCHIIMPKYJIEM C TOYHOCTBIO OTCUETa
0,1 MM pasmepsl oOpasna.llponumniaeMocts 3aMepsiTh 00s3aTEIBLHO B JBYX
HaIpaBICHUSX: TEPHNEHIUKYJISIPHO W TMapauieIbHO W JIJII KOHTPOJS MOKHO
3aMepsTh B TPEThEM HaIPaBJICHUU.

2). Ilocne 3amMepoB oOpasel] BCTaBISIOT B PE3UHOBYIO My(PTY ¥ TOMEIIAIOT B
METAJUTMYECKUIA CTakaH. 3aTeM YCTaHABIMBAIOT HA OCHOBAHHUE Yepe3 PE3NHOBYIO

MPOKJIAAKY U CBEPXY 3aKpbIBAIOT KpbIIKOK. CTakaH ¢ 00pa3loM YIJIOTHSETCA C
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noMOIIbI0 3akuMa. Kaxkplil pa3 yriaoTHATH CTakaH ¢ 00pa3IioM /10 yIopa 3auMa.

3). OTKpbITh BEHTWIb KepHojaep:xkaTeis. Co3narh B MOJOCTU MbE30METpPa
pa3psbKeHUE C TMOMOIIBI0O PE3UMHOBOM TpyOKH (MOTSHYTH PTOM BO3IyX 4Yepe3
TpyOKy). IloIHATE ypOBEHB KUJIKOCTH B TPYOKE MbE30METpaA NMPUOIUZUTEIBHO HA
1-3 cM Bbilie oTMeTkH hl.

4). BenTusib ObICTPO 3aKpbIBAIOT. BKIIIOUAIOT CEKYHIOMEP B MOMEHT MpO-
XOXKJICHUSI YPOBHS BOJABI Yepe3 BEPXHIOI OTMETKY perepa hl. U3mepstoT Bpems
MPOXOXKJICHUS YPOBHS BOJBI OT OTMETKH hi 10 11000  BBIOpaHHOM
MPOMEXKYTOY "HOW WJIM KOHEYHOW oTMeTKH h. BeiOuparot penep takum obpaszom,
yTOOBI BpeMsl MpoxoxieHus He npeBbimano 500 £ 1 ¢ uam He 66110 MeHbie 50+1
c. B skcTpenHbIX citydasix paspemniaercs OpaTte MUHUMalbHOE Bpems a0 30 + 1 c.
OpUEeHTUPOBOYHBIE MPEAETbl U3MEPEHUS MPOHULIAEMOCTH MPHU TAKOM HMHTEpBAJIE
BpeMenu cocTtaBisaioT oT (0,15 go 1500)-10 -3 mxm2, a ipu 30 ¢ — g0 2000-10 -3
MkM2. Ecniu ypoBeHb Bo/ibl TpoXoAUT OT otMeTku hl 1o h2 3a 20 Mun unu coBcem
HE IpONAEeT, TO NpoHULAeMOCTh cunTath < 0,01-10 -3 Mxm

5). 3mepenue npoBOJAT TPUXK/bI, HE MEHSS YCTAaHOBKHM 00paslia B KEPHO-
nepkatene. KoHEUHbIM pe3ynbTaToOM SIBISIETCS CpeHEeapu(PMETHIECKOE 3HAUCHHE
U3 3-X U3MEPEHHI NPHU OTCYTCTBUH CIIyYaHHBIX OLITHOOK.

O6paboTka pe3ynbTaToOB

1). Pazmepnl oOpa3ua, Temieparypa BO3AyXa, BpeMs, OTMEUEHHOE MO ce-
KYHJIOMEpY, 3aIlIMCBIBAIOTCA B )KYPHAJ IO ONPEIEIEHUIO IPOHULIAEMOCTH.

2). 3arem 3anucbiBaeTcs 3HaueHue kodpduimenta «C» B 3aBUCUMOCTU OT
TEMIIEpATYyphl BO3/lyXa U pernepa nbezomerpa. Tabnuna 3HaueHui kodpdunreHTa
«C» B 3aBUCHMOCTH OT TEMIIEPATYPbI IPUIIATAETCA.

3). KoadputiueHT razonpoHUIiaeMoCTH pacCUYUTHIBAIOT 10 (popmyrie:

C-1

>

*: C — xo3dduImeHT,

-3
rae K — koaddunment nporuraemocta, 10~ MKMm
3aBUCSIIMNA OT TEeOMETpPUYECKUX pa3MepoB mnpubopa; I — BeicoTa pebpa

KyOuueckoro odpasna, cM; S — IioniaJb BepxHen noBepxHocTu kyda; T — BpeMs
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NPOXOKJIEHUS YPOBHS BOJBI MKy OTMETKaMu penepoB hi—h«, ht —h2 u . 1.
Conep:xkanue oT4yera
[Tocne BBITIOJTHEHHS paOOTHI TOTHKEH OBITh COCTABIICH OTUYET, COJICPIKAIIUI:
—  1IeJb paboThI;
— ONHCaHME YCTPOMCTBA JJIsi OMMCAHUS Ta30MPOHUIIAEMOCTH;
— abcomtoTHas, Ga3oBas 1 OTHOCUTEIbHAS TPOHUIIAEMOCTB;
— 00paboTKH pe3yabTaTOB aHAJIN3a.
OT4er npeacTaBIsIeTCs B MMCbMEHHOM BHJIE B OTICIBHON TETpaIH.
KoHTposibHbIE BONPOCHI U TECTOBbIE 3a1aHUS:
1. IlponutiaeMocTh, BUABI MPOHUIIAEMOCTH.
2. EnuHUIBI U3MEpeHUs MPOHUIIAEMOCTH.

3. I[locnenoBaTenbHOCTH ONpeneIeHus KO (PUIIEHTa IPOHULIAEMOCTH.
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IIpakTH4yeckoe 3ansitue 6
OnpenesieHue 0CTATOYHON BOJOHACHIIIEHHOCTH 00pa3l0B MOPOJ
MeTOAO0M HeHTPUuYrupoBaHUA

Hean o3HakomiieHWEe ¢ paboTON MEeHTpU(yTrH, METOAMKA ONpPEIACICHUS
OCTaTOYHOU BOJOHACHIIICHHOCTH

Teoperuuyeckasi 4acThb

B npoaykTUBHBIX miiacTax He(TSAHON U Ta30BOM YacTel 3aJI€KH CONEPKUTCS
BOoZa. DTy BOJY, OCTaBIIYIOCS CO BpPEMEHHU OOpa30BaHUsSI 3aJIeKH, HA3bIBAIOT
octaTouHoil. COCTOSIHME OCTAaTOYHOW BOJBI U HAayaIbHOE paclpeeieHne He(TH,
BOJIbI, F'a3a ONIPEACISIETCS:

- CTPYKTYpPOH ITOPOBOr0 MPOCTPAHCTBA

- COCTaBOM IOPOJ

- (pU3UKO-XMMHUYECKUMHU CBOMCTBAMU HIOPOJL

- (pU3UKO-XMMHUYECKUMHU CBOMCTBAMU KUJIKOCTEN U Ta30B

- KOJIMYECTBOM H COCTABOM OCTAaTOYHBIX BOJ H JIp.

@DopMBI CyIIECTBOBAHUS OCTATOYHOM BOJIbI HEOOXOAMMO YUUTHIBATh BO BCEX
npoleccax, B KOTOPBIX MOJEKYJSIpHAs MPUPOAA MOBEPXHOCTU TBepAOH (a3sl
UIPaeT 3HAYUTEIBHYIO0 posib. ECaM ocTaTouHas Boja B IJIACTE B BHJIE TOHKOM
IUIEHKA TOKPBIBAET MMOBEPXHOCTh ITOPOBBIX KaHAJIOB, TO IOBEPXHOCTb TBEPAOU
da3wl ocTaeTcs TUAPOPUIHLHON. Y CTONYNBBIE MJICHKH HA MOBEPXHOCTU TBEPIOTO
TeJa BO3HUKAIOT TOJIBKO IPU OYEHb HU3KOM IOBEPXHOCTHOM HATSDKEHUU Ha
rpanuiie HeTb-BOJA, MpHU clIabOKW MHHEpalU3alMu OCTATOYHOW BOAbl. Ecnu
IJIEHKA BOJABI OTCYTCTBYET, TO HEPTh CONMPUKACAETCS C TBEPJOI MOBEPXHOCTHIO U
Bciaencteue aacopouuu ITAB HedTH mOBEpXHOCTH KOJJIEKTOpPA CTAHOBUTCA B
3HAUUTENILHON CTENEeHH TUIAPOPUIbHON. DUIBHOCTh MOPOJA CYIIECTBEHHBIM
oOpazoM orpeaensieT 0COOEHHOCTH (UIBTPAIMOHHBIX IMPOIECCOB B TOPHUCTHIX
cpenax.

DopMBbI OCTATOYHOU BOJIBL:

- KalWUISIPHO CBSI3aHHAsh BOJAa B MaJIbIX KalWJUIApax, I/I€ UHTEHCHUBHO

IMPOABIIAIOTCA KAIMUIIAPHBIC CHUIIBI;
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- ancopOIMOHHAsT BOMA, yIEpXKUBaeMas CHJIAMH MEXMOJICKYJISIPHOTO
B3aUMO/JICUCTBUS MEXIY BOJOU U MOBEPXHOCTHIO MOPOBBIX KAHAJIOB,;

- IUVIGHOYHAs BOJA, MOKPbIBAIOIIAs THIAPOPUIbHBIE YIACTKU MTOPOIbI;

- cBOOOMHAS BOJA, yJIepKUBaeMas KaMWUBIPHBIMUA CHUJIAMHU B JUCIIEPCHOM
CTPYKTYpE Ha IOBEPXHOCTAX pazjena HedTh-BOJa, T'a3-Boja.

[Ipu ananm3e KEpHOBOrO MaTepHuayia ompejessieTcss o0Iiee KOJIUYECTBO
OCTaTOYHOM BOJIbI 0€3 KOJIMUECTBEHHOU OI[EHKH PA3JIMYHbBIX €€ BUAOB. DTO CBSI3aHO
C HEONPEAEIEHHOCTHIO U CJI0KHOCTBIO YCIIOBHM €€ ONPEAEIICHHUS M0 BUAAM.

KonnuecTBEHHO OIIEHUTH COAEPKaHUE OCTATOYHOM BOJBI B KEPHE MOXKHO C
MOMOIIBI0 KO3(pUIIMEHTa BOJIOHACHIIIEHHOCTH — OTHOIIEHUS OObeMa BOJbI B
OTKPBITBHIX MOpax o0pasiia K 00beMy OTKPBITHIX MOP:

Sy =V, /Vo.nop-

Haubonee noctoBepHbIie pe3yabTaThl ONpEaeIeHUs] KOJTUYECTBA OCTAaTOUYHON
BOJIbI B TIOPOJIE MOJYYEHbl NPHU aHaM3€ KEPHOBOTO MaTepualia, OTOOPaHHOTO C
NPUMEHEHUEM  PacTBOPOB, NPUTOTOBJICHHBIX HAa  He(TIHONW  OCHOBE.
[Ipenmonaraercs, 4To OpH MOABEME KEPHA HA MOBEPXHOCTh U B MPOLECCE €ro
TPAHCIIOPTUPOBAHUSL B  JAOOPATOPUIO  CYLIECTBEHHBIX  HW3MEHEHUH  €ro
BOJIOHACBIIIEHHOCTH HE MPOUCXOAUT. JlJIsI 3TOr0 KEpHbI MPEABAPUTEIHHO
napadUHUPYIOT UM TIEPEBO3SAT B 3aKPBITHIX COCYIaX MOl CJI0€M HEPTH.

BricTpo u npocTo ocTaTouHas BOJAOHACKIIIEHHOCTh OMPEAEISIETCS METOI0M
neHTpudyrupoanus. B ocHOBe MeToja JEXHUT BO3JICWCTBHE Ha oOpasell
HEHTPOOCKHBIX CHJI, BOBHUKAIOIIUX MPU BpallleHUU KEpHA B LICHTpUQYTE.

JlaBiieHue, pa3BUBaeMoe B KaUJuIsipax [EHTPOOSKHBIMU CUIIAMHU Py ,pABHO:

pui=4 n’ Rn? h( pi-p2 ),
rae R- paguyc Bpamienus (IpUHUMAETCS PaBHBIM PACCTOSHUIO OT ILIEHTPA OCHU
HEeHTPUGYTH IO CEPEINHBI 00pasIa);

N — 9YUCJI0 000POTOB pOTOpPA EHTPUDYTH;

h — nnuHa o6pasia;

P1 , P2 - TUIOTHOCTH BOJBI, HACHIMIAIONIEH 00pas3el, M TIOTHOCTh

BBITECHSIOIIEH (pa3bl (IpHU BHITECHEHUH BO3yXOM MOKHO MPUHATH Pr=0).
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BriTecHeHnuro BOAbI IPCIATCTBYIOT KAIWMJUJIAPHBIC CHUJIbI Py -

20 cos @
pe= .,
IJie O - TOBEPXHOCTHOE HATSKEHUE BOJIbI HA TPAHUIIE C BBITECHSIONIEH (a3oH,
0- kpaeBoil yroy cMaurMBaHus,
r-paanyc nop.
[Ipu 5TOM BOJ1a BBITECHSIETCS U3 BCEX MOP 00pasia, paanyc KOTOPhIX OOJIbIIE
paauyca r ,onpeaeasieMoro u3 COOTHOIICHHUS:
Pu=Px
Bhnavane c yBenuueHueM uyuciia 00OpOTOB poTOpa UEHTpUudyru Boja
BBITECHSCTCS U3 KPYIHBIX 1op. [Ipy manbHEHIIeM yBeTHIEHUH YacTOThHI BPAIICHHUS
poTOpa BOJIa BBITECHSIETCS M3 MOpP MEHbIIEro pasmepa. C HEKOTOPOro MOMEHTa
MOBBIIIIEHHUE YUCTIa 000POTOB MEPECTAET BIUATH Ha KOJIMUECTBO BOJIbI OCTAIOIIIEHCS
B MTOpax. DTy BOAY U CUUTAIOT OCTATOUYHOM.
Pesynbrarhl 11eHTpUGYTHUpOBaHUS TO3BOJSIOT U3YUUTh paCIpefieiCHHE B
KEpHE MOp IO pa3MmepaM. Tak paawyc mop, U3 KOTOPBIX NPU JAAHHOW YIJIOBOH
CKOPOCTH (® BBITECHSIETCSI BOJIA, OTIPEIEISAETCS U3 COOTHOIICHHUS:

ocos

=
27 ntr?

Onucanue ycmaHoeKu
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Puc. 6.1. Cxema ycTaHOBKH JJIsI ONPEIETICHUS] OCTATOYHOW BOJOHACHIIIEHHOCTH.
[enTpudyra momerieHa B TEpPMOCTAT U COCTOUT U3:
1 — XBOCTOBMK BaJjia JIEKTPOIBUTATENS;
2 — Bpamiaromascs rojioBKa ¢ OTKUAHBIMH CTaKaHAMH, B KOTOPBIE BCTABIIACTCS MPOOUpPKa

C KCPHOM.

Ha nepenneit crenke neHTpudyru uMeeTcs: naHeiab IpudopoB, Ha KOTOPOU
YCTaHOBJICHBI:

- TJIaBHBIN BBIKJIIOYATEIb;

- perynstop uucna oboporoB. BHUMAHUE! VYcranoBky paspenieHo
3aIyCKaTh C 3aKPBITOM KPBIIIKOW TOJBKO MPU HYJIEBOM IOJOKEHUU PETYISATOPA;

- TOpPMO3Has KHOIIKA, IMPU HAKATUHA KOTOPOM, BKIIKOYAECTCS TOPMO3HOE
YCTPOMCTBO, MO3BOJISIFOIIEE YMEHBIINTh BPEMS OCTAHOBKH LIEHTPU(YTH;

- TAXOMETP, (PUKCUPYIOIIUNA YUCIO 000POTOB UEHTPUPYTH;

- CUTHaJIbHAs JIaMIIa, 3aroparouiasics pu BKIIOYECHUH JIBUTATENIs;

- CUETYUK BpPEMEHHM, CIyKalluid i1 aBTOMATHYECKOW OCTaHOBKHU
HeHTpU(dyTu yepes 3a1aHHOE BPEMS.

Oo0opyaoBanne U MaTepHuaJIbI

YCTaHOBKA JJIs ONIPEACIICHHUS OCTATOYHON BOJIOHACKIILIEHHOCTH.

Ykazanuss no TexHuke Oe3zomacHoctu: 1. [lepen Hawamom paboThl B
7abopaTOpun HEOOXOAMMO BHUMATEIBHO O3HAKOMUTHCA C TEMOW padOThl, YSICHUTh
1eNb paboThl, COCTABUTh IJIaH €€ BBIIOJHEHUS U JIUIIb MOCIIE 3TOr0 MPUCTYIUTH K
aHaIN3Y.

2. B naboparopuu HeoOxoaumo paboTarh B Xanarte. BepxHIow onexmay
CJIEyeT OCTaBJISATh B rapJepode Win pa3Meliarh B CIEHAIbHO peIHa3HaYeHHbIX
JUTs1 3TOTO Kadax B 1adopaToOpuUu.

3. Metonuueckue nocobusi, paboune TeTpaau U JadOpaTOpPHBIE KypHAIIbI,
npeIHa3HaYeHHbIE JJIs BBIIOJHEHUS paboThl, ClieyeT oOeperatb OT MoMagaHus Ha
HUX BOJbI, PACTBOPOB KUCJIOT, IIEJI0UYEH U IPYTUX XUMUYECKUX peakTUBOB. JIumiHue
KHUTH, )KypHaJbl U TETPaX HE TOJKHBI HAXOJUTHCS HAa pabodeM CToJe.

4. Ecnu peakTuB B3AT B HU30BITKE M TMOJHOCTHIO HE H3PACXOJ0BaH

KaTCTOPHUYCCKH BOCIIPCIIACTCA BLIJIMBATDL €TI0 B CKIIIHKY C pCaKTHBOM.
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5. PeakTuBbl, ITUCTWUIMPOBAHHYKO BOAY, I'a3 U JIIEKTPUYECTBO CIENYET
pacxo0BaTh 3KOHOMHO.

6. [To okoHuaHuM pabOTHI HEOOXOAUMO TIIATEIBHO YOpaTh pabouee MecTo,
BBIKJTIOYHTH 3JICKTPOHATPEBATENbHBIE U IPYTUE DIIEKTPUIECKHIE PUOOPHI, 3aKPHITH
BOJY U Ta3, 3aKpPbhITh OKHA U (POPTOYKH, BHIKIIOYUTH BBITSHDKHYIO BEHTHIIALIMIO U
OCBEIICHHE B JIA0OPATOPUH.

7. Kareropmuecku 3ampeniaercsi OpOBOAUTH OMNBITHI, HE OTHOCSIIMECS K
JaHHOM paboTe, 6e3 BeloMa IpernojaBaTess.

8. Ilpu paboTe ¢ XUMHYECKUMH PEaKTUBaMU (OCOOEHHO C paCTBOPAMHU KHUCJIOT
Y 11eJI04Y€ei) HE00XO0IMMO COOII0AaTh OCTOPOKHOCTh M aKKYpaTHOCTh. J[00aBiIsATh B
IpOOHUPKY C PEaKIMOHHON CMEChI0 HMEHHO T€ PEaKTHBBI U B TaKUX KOJMYECTBAX,
KOTOpbIE yKa3aHbl B METOJAMYECKMX YKa3aHHUAX K BBIINOJHEHUIO J1a0OpaTOpHOM
paboThI.

9. OTpaboTaHHble XMMUUYECKHUE PEAKTUBBI CIEAYET CIUBATh B CIELUAIbHYIO
€MKOCTh JUIsl CJIMBa PEAaKTHBOB, HAXOMSIIYIOCS B JIaOOpAaTOpHUH. 3alperiaeTcs
BBUIMBATH NPOIYKTHI PEAKIIMU U CAMU PEAKTUBBI B KaHAIU3ALIUIO.

10. Cnengyer nOMHUTh, YTO MHOTHE XUMUYECKHE PEAKTUBBI IOBUTHI U MOTYT
BbI3BaTh oOTpaBieHue. [loatomy crnenyer u3beraTh MonajaHus pPEaKTHUBOB Ha
OTKPBITHIE YYACTKH KOXKHU U TI0O OKOHYAHUH PaOOThI TIIATEIILHO BHIMBITh PYKH.

11. Bce omnbIThl, CBsA3aHHBIE C NPUMEHEHUEM WM O0Opa30BaHUEM
ra3000pa3HbIX SIOBUTHIX BEIIECTB, & TAK)KE MAapOB BPEIHBIX U JyPHOMAXHYIIUX
COCIMHEHUH, pa3peliaeTcsi IPOBOAUTH TOJIBKO B BRITSIKHOM IIKady (1Mo Troii). B
CJIy4yae OCTaHOBKU PaOOThl BHITSXKHOW BEHTUJISILIUM OTBITHI B BBITSKHBIX IIKadax
JIOJKHBI OBITh HEMEJIJICHHO TPEKPAICHBI.

12. HarpeBanue pacTBOPOB B MPOOUpKE CIEAyEeT MPOBOAUTH HA BOJISIHOM
0ane. [Ipu 3TOM HEOOXOIMMO MOCTOSIHHO MOACPKHUBATH TOCTATOYHOE KOJIUYECTBO
BOJIbI B pe3epByape OaHM BO U30€KaHNE MOKapO- U B3PHIBOOMACHOMN CUTYaIlUH.

13. bepexxno oOpamaTtbcsi ¢ MalIMHOW, HE TMOJBEpPrarb €€ yjaapam,

neperpy3Kam;
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14. Bkirovarh U BBIKJIIOYAaTh 000PYIOBAHUE CYXHUMH PYKaMH U TOJIBKO MPHU
MOMOIIM KHOMOK "myck" u "cton";

15.CaumaTh U yCcTaHaBIMBAaTh CMEHHBIE YacTH OOOpPYAOBAHMS OCTOPOKHO,
0e3 OOJIbIINX YCUIIUN U PHIBKOB.

BHUMAHME!!! ITpu padote Ha nieHTpUdyre clieayeT UCIoIb30BaTh TOJIBKO
cCrienMalIbHbIe IICHTPU(]YKHBIE (KOHMYECKHE) MPOOUPKHU

- 3aKpbBITh MEHTPU(DPYTY KPBIMIKON, YCTAHOBUTH HEOOXOAUMYIO CKOPOCTh
HEeHTPUGYTUPOBAHUS U BKIIOUUTH LIEHTPpUPYTY nepexintodaTesneM «CeThby;

- TIOCJIC OKOHYAaHUS IEHTPU(PYTUPOBAHUS BBIKIIOYUTH HEHTPUDYTY,
TOXKIAThCSI €€ TTOTHOM OCTAHOBKH U JIMIIIb TIOCIIE 3TOTO OTKPBITH KPBIIIKY;

BHUMAHMUE!!! 3anpeniaetcst BKIt0YaTh HEHTPUDYTY C OTKPHITOM KPBIIIKON
¥ OCTaHABJIMBATh LIEHTPUPYTY PYKOU MIIH KAKUM-JILOO TTPEIMETOM

- BBIHYTh TPOOUPKHU C OTJIETICHHBIMH OCaJIKaMH U3 IIECHTpUQPYTH.

- neHTpudyra I0HKHA ObITh YCTAHOBJIEHA HAa TOPU30HTAIBHON MIIOCKOCTH,
HaJEXKHO 3aKpeIieHa 1 3a3eMiieHa. B ciyyae HeHopMallbHOW paboThl HEHTpUDYTH
(ynapsl, BUOpaiusi, MOCTOPOHHUN IIyM M T.1.) €€ HEOOXOAMMO OCTaHOBUTH U
COOOILIUTh TMPENoJaBaTEN0 WM JabopaHTy. 3ampemaercss padoTaTh Ha
HEHCTIPaBHOM IeHTpudyTeE.

- paboTy C MaJIbIMU KOJIMYECTBAMH TOPIOYMX M JIETKOBOCIUIAMEHSIOIIUXCS
BEIIECTB (CHHUPTHI, YTIIEBOAOPOBI, d(PUPBI, KETOHBI W T.1.) CIEAYET MPOBOIUTH
TOJIBKO BJIaJIM OT OTHS W DJIEKTPOHArpeBaTEIbHBIX MPUOOPOB (ILTUTOK, MydeneH,
CYLUMJIBHBIX HIKa(OB).

- 3ampemiaeTcsi MPOBOJUTH OMBITHI CO BCEBO3MOXXHBIMU B3pPBIBO- H
OTHEOIAaCHBIMU CMECSIMHU.

- TOClIe OKOHYaHusi paboThl cieAayer yoOparb c paboyero mecra B
CHEIUATBHBIA METATUYCCKUN SIIUK UITH TITKa() OCTATKH JIETKOBOCTLIAMESHSFOIINX CS
Y TOPIOYUX KUJIKOCTEH.

3axnanus

1. B3Becuts cyxoii kepH (M)).

2. HacpITuTh KEpH NTOA BAKyyMOM JUCTHJIIMPOBAHHOM BOJOM.
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5
6
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B3Becuth HachlleHHBIN KepH (M>).
Bi1o>XUTh KEPH B IPOOUPKY.
[IpoOupKy ¢ KEpHOM ITOMECTHUTH B OJIMH U3 CTAKAaHOB POTOPA.

[loMecTuTh YpaBHOBEIIMBAIOUIMN TPy3 B IPOTUBOIIOJOKHBIA CTaKaH

(pa3HuIIa B Bece Ipy3a U UCCIEAYEMOro KepHa He AoJkHa npesbimath 0,1 T).

7.
8.
9.
10.
1.

3aKpbITh KPBIMIKY HEHTPUPYTH.

Y CTaHOBUTH CYETYMK BPEMEHU HA 2 MUHYTHI.
BKJIHOYUTH TIIaBHBIN BBIKIIOYATENb.

JloBecTtu unciio 060poToB potopa 10 500 B MUHYTY.

TOpMO3HON KHONKOW BKJIIOYHTH TOPMO3HOE YCTPOMCTBO MOCIHE

ABTOMATHYCCKOI'O OTKJIFOUCHUA pOTOpPA.

12.
13.
14.
15.
16.
17.

Y cTaHOBUTH PETYISATOP 0OOOPOTOB B HYJIEBOE MOJIOXKEHUE.
BHUMAHME. [{oxaTbCs IOJHOM OCTAHOBKH POTOpA.
OTKpBITH KPBILIKY HEHTPUDYTH.

N3Bneub npoOUpKY C KEPHOM.

B3Becuth kepH Myi.

[loBrOpuTh nevictBusg MyHKTOB NeNe 4-15 kaxaplii pa3 yBeJIMYHMBAas

yucio obopotoB Ha 500 10 makcuMansHOTO 3HaueHus 3500 060pOTOB B MUHYTY.

18.

Bce HN3MCPCHHBIC BCIIMYHNHLBI IIPUBOIATCA K eﬂHHOﬁ CHUCTCMC CIHUHHI]

CU u 3aH0caTCs B Tabnuiy 6.1.

Tabnuma 6.1.
Tabauua 15 pe3yJbTaTOB MCCJIeT0BAHMS

Yucno Macca Macca Koadpounu-enr | Kanwmmsap- [Ipume-
000pOTOB KepHa ¢ BO/JIBI, BOJIOHACHI- HOE YaHHe

poTtopa BOJIOM OCTaBILIEHCS IIEHHOCTH JABJICHHE

n M B KepHE M Si Pxi

500
1000
1500
2000

Obpabomka noryyeHHbIX pe3yiIbmamos

l.

Macca Bojbl, cofiepkanascs B KepHe 10 Hauaja [HeHTpU(pyrupoBaHus:

M= M- M;,
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rae M, , M, - macca cyxoro kepHa u Macca KepHa I0CJI€ HACBIIIEHUS BOAOM.

2. Macca BoJbI OCTaBIICHCS B KEpHE MOCIE LEHTPUPYTUPOBAHUS MPH
Ka)KJOM 33JJaHHOM 4HcCJie 000pOTOB:

M;i= My — M.

3. [TpunumaeM ko3(pPUIMEHT HayanbHOM BIIOHACHIIIEHHOCTH (Tepen
HAYaJIOM LEHTPU(PYTUPOBAHUS) PAaBHBIM €UHUIIE.

4. KoadduimeHT BOTOHACHIIIEHHOCTH KEpHA MOCIIe HEHTPUPyrupoBaHus

Ha KaXJIO0M N3 3aJaHHBIX YHCCJI 060p0TOBZ

Si = MBi / MB.

3. KanunnsapHoe naBneHue:

p=pu=4 ©* Rn? h( pi-p2).

6. [Toctpouts rpaduyuecKkyro 3aBUCUMOCTh «KAMWUIIPHOE JaBICHUE-
KOA(PUIIMEHT BOJOHACHIILIEHHOCTH.

7. ITo rpaduKy ONPEICIUTh KO3 huImeHT OCTaTOYHOM
BOJIOHACBIIIIEHHOCTH Socr.

Conep:xanue ordera [locie BbImosHEHUS pabOTHI AOJKEH OBITh COCTABJICH
OTYET, COJICPKAIINI:

— 1edb paboThI;

— OMNHCaHUE mpoilecca padoThl, pe3yabTaThl PpadOTHI;

—  BBIBOJBI;

OTtuer npeAcTaBisAeTCs B MUCbMEHHOM BHJIE B OT/IEJIBHOW TETPAIU.

KonTposabHbIe BONPOCHI M TECTOBbIE 3aJAHMSL:

1. [Tpunuun paGoTsl LEeHTpUPYTU

2. Onpenenenue «OcTaTouyHasi BOJOHACHIIIIEHHOCThY.
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IIpakTHuyeckoe 3ansaTue 7
Omnpenenenne k03GPuUIIHEHTOB BOI0- U HE(PTEHACHIIIIEHHOCTH 00pa3o0B
MOpPoabI

Heab 03HAKOMUTHCA C MPUHIMIIOM paboThI pubopa 3akca, U3y4UTh METO]
ornpeeneHus: Ko3PGUIUEHTOB BOJI0- U HE()TEHACHIIIIEHHOCTH 00Pa3I0B MOPO/IbI.

Teoperuyeckasi 4acThb

Copepxanue (mougoB B MOPOJAE HA3bIBACTCA  HACBIIEHHOCTHIO.
KonuuectBeHHO conepkaHue B mopoae HedTH, BOAbI M Ta3a OICHUBAETCS
ko3¢ punmeHTaMu HeTe-, BOJIO-, TA30HACBIIIEHHOCTU. DTO €CTh J10Ji1 0T o0beMa
OTKPBITBIX OP Vyop B 00pa3LE, 3aHATHIX HEPTHIO V,, BOION V,, razoMm V.

Kod(pdunreHT He(PTEHACHIIIIEHHOCTH

Si= Vu/ Vip.
KO3 (ULUEHT BOIOHACHILIEHHOCTH:
Se= Vu/ Vigp.
KO3 (HUIIMEHT ra30HACKIIIIEHHOCTH:
Si= V/ Viep.

Onncanue yCTaHOBKHU

[TpubGop 3akca momeniaeTcsi B BHITSHKHOM KA U BKITIOYAET B ce0s

1 — oOpaTHBIN XOJOAUIBHUK, HUKHHUI OTBOJA KOTOPOTO MOACOEIUHSETCS K
BOJIONIPOBO/TY, BEPXHUI — K KaHATU3alUN

2— cTeKJIIHHAs JIOBYIIIKA, CO IIKAJION, OTKaTIMOpOBaHHO B eMHUIIaX 00beMa

3- CTEKJISHHBIN UUIUHAP C MOPUCTBIM AHOM ((PUIBTPOM), OMEIIEHHBIN B
TOPJIOBHUHY KOJIOBI 4 Ha ClielnaIbHbIC BHICTYIIBI

4 - xonba emkocteio 500 cm?

5 — KepH



Puc. 7.1. Ilpubop 3akca

[Ipuniumn paboThl yCTaHOBKHU

[Tpubop C.JI. 3akca MoO3BOISIET OJHOBPEMEHHO MPOBOAUTH BBIAPUBAHUE
BOJIbI U3 00pa3lia u ero 3KCTparupoBaHuUE.

B npouecce HarpeBanusi kosObl 4 g0 temnepatypsl 100°C u Bblle napsl
BOJbI, coJepxkalieiics B mopax oOpas3na, BMECT€ C MapamMH pPacTBOPHUTEIS
NOJHUMAIOTCA B XOJOJWJIBHUK 1, B KOTOPOM OHM KOHAeHcupyrorcs. KoHneHcar
BOJIbI M PACTBOPUTENS CTEKAET B JOBYILIKY 2. [To Mepe npoBeeHus onbiTa ypOBEHb
B JIOBYIIKE IIOJHUMAaETCd, a 3aT€éM OCTaHaBlMBaeTcsi. Boma B pesynbprare
IPABUTALIMOHHOTO pPa3/CJICHUs] CKAIUIMBAETCd B HIKHEHM 4YacTU JIOBYIIKH, a
pacTBOPUTEIb — B BEpXHEW. MOMEHT, KOT/1a paCTBOPUTEND B JIOBYLIKE CTAHOBUTCS
COBEPILEHHO IPO3payHbIM M YPOBEHb BOJbI NEPECTAET H3MEHATHCS, SBISACTCA
MPU3HAKOM TOT0, YTO MPOLECC BBIAEICHUS BOABI U3 00pa3iia 3aKOHYEH.

Hannume yerkon rpaHunbl pasfena MeEXAY BOJAOM U PACTBOPUTEIEM B
JIOBYIIKE TO3BOJISIET ONPENCIUTh YUCICHHOE 3HAu€HHE O0beMa BBbIIEIUBLICHCS

BO/ABI U3 oOpa3ua VB. B kauecTBe pacTBOPUTENS MOKHO HMCIOJIb30BaTh TOJIYOI
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C/Hs (tamn=111°C), GeH3uH npsiMON MEPEroOHKH, U3 KOTOPOTO OTOTHAHBI JIETKHE
bpakuun, kumsnme 10 95°C. B moboM ciaydae pacTBOPUTENb MOI0UPACTCS TAKUM
o0pa3zoM, 4TOObI TeMIeparypa ero KUIeHus: Oblia BbIIIE TEMIIEpaTypbl KUIICHUS
Boabl. [lomMuMO »3TOro, pacTBOpUTEIb W BOJAA JAODKHBI OBITh B3aUMHO
HEPacCTBOPUMBIMH M UMETh YETKYIO IPAHUILY pa3jielia B JOBYIIIKE.

[Ipu nmogorpeBe KoJOBI 4 Mapbl KUISLIETO PACTBOPUTENS MIOJHUMAIOTCS 110
TpyOKe BBEpX B XOJOAWIBHUK 1, B KOTOpOM OHHU KOHJeHcupyrorcsa. Konaencar
pacTBOpUTENsI, CTEKaeT B JIOBYIIKY, a OTTyJa B CTEKJISHHBIA MMWIMHADP 3
(BRIMTOTHSIOMMA (PYHKIIMKA DKCTPAKTOpa) pacTBopseT He(DTh, COACPKAIIYIOCS B
oOpasue 5 MIHTEHCMBHOCTh HarpeBa MoJa0UpaeTcs Tak, 4ToObl oOpasel ObLI Bce
BpEMs MOJHOCTBIO MTOTPYKEH B PACTBOPUTEI U MOCJIEIHUN HE MEpEIUBaICS Yepe3
Kpas InHapa. TakuM 00pa3oM MPOUCXOIUT IKCTPArupoBaHue KEPHA.

[lo mepe mpoBelneHHS SKCTParMpoBaHUS YpPOBEHb CKOHIAEHCHUPOBAHHOTO
pacTBOpUTENSI CTAHOBUTCS JOCTaTOUHBIM, YTOOBI MMOKPHITh BeCh 00Opasell, a HeTh
BBIMBITasl U3 00pa3lia MOCTENEHHO CTEKAET uepe3 nopucroe aHo B Kooy 4.11pouecc
HKCTPArupoBaHusi oOpaslla CUUTAeTCsl 3aKOHYEHHBIM, KOTJa pacTBOPUTEIb B
CTEKJISTHHOM IUJIMHIPE CTAHOBUTCS COBEPIIEHHO MPO3PAvHbIM.

Oo6opynoBanne 1 MaTepuabl

— YCTpOMCTBA JJIsl HACKIIIEHUs 00pa3loB;

— UCCIIeyeMbIe 00pa3Iibl TOPOIBI.

Ykazanuss no TexHuke Oe3zomacHoctu: 1. [lepen Hawamom paboThl B
n1aboparopur HeOOXOIUMO BHUMATEIFHO O3HAKOMHUTHCS C TEMOM paboThI, YSICHUTH
1eJTb pa0O0ThI, COCTABUTH TUIaH €€ BBITIOJHEHUS U JIUIIB MOCIIE ATOTO MPUCTYIUTH K
aHalu3y.

2. B naboparopuu HeoOxoaumo paboTarh B Xanarte. BepxHIowo onexmay
CJIEIyeT OCTaBJIATh B rapepo0de WM pa3MeliaTh B CIEUAIBHO IpeIHa3HAYCHHbBIX
JUTst 9TOTO TTKaax B mabopaTopumu.

3. Mertonuueckue nocobusi, paboune TeTpaau U JadOpaTOpPHBIE KypHAJIbI,

NpCaAHa3HAYCHHBIC IJI BBIITOJTHCHUA pa6OTBI, ciaenyer OGCpGFaTB OT ImomnagaHus Ha
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HUX BOJBI, PACTBOPOB KUCJIOT, IIEJI0UYEH U IPYTUX XUMUIECKHUX PEaKTUBOB. JIutHne
KHHTH, )KypHAJIbl U TETPAIN HE JOHKHBI HAXOIUTHCA Ha pabodyeM CToJe.

4. Ecnum peakTuB B3AT B H30BITKE M TMOJHOCTHIO HE M3PACXOJ0BaH
KaTErOPUYECKU BOCIPEIIAETCS BHIIMBATH €TI0 B CKJISTHKY C PEAKTHUBOM.

5. PeakTuBbl, TUCTWIMPOBAHHYIO BOAY, T'a3 U DIJIEKTPUUECTBO CIEAYET
pacxo/1I0BaTh YKOHOMHO.

6. [1lo okoruannu paboOThl HEOOXOIUMO TIIATEIHLHO YOpaTh pabodee MecTo,
BBIKJTIOUUTD DJIEKTPOHATPEBATEIBHBIC U IPYTHE ICKTPUUECKUE TPUOOPHI, 3aKPHIThH
BOJY U Ta3, 3aKPHITh OKHA U ()OPTOYKH, BHIKIIOYUTH BHITSDKHYIO BEHTHIIAINIO H
OCBEIICHHE B JIAOOPATOPHH.

7. Kareropuuecku 3ampemniaeTcsi MPOBOAUTH OMBITHI, HE OTHOCSIIHECS K
JlaHHOM paboTe, 0e3 BeJoMa MpenoaaBaTersi.

8. [Ipu paboTe ¢ XUMUYECKUMHU peaKTUBAMU (OCOOCHHO C PACTBOPAMU KUCIIOT
U 11eJI049eii) HE00X0IMMO COOII0IaTh OCTOPOKHOCTh U aKKYPaTHOCTh. JI00aBIsIThH B
MPOOUPKY C PEAKIIMOHHON CMEChI0O UMEHHO T€ PEAKTHBBI M B TAKUX KOJUYECTBAX,
KOTOpbIE yKa3aHbl B METOJMYECKHX YKa3aHUAX K BBHIMOJHEHUIO J1abOpaTOpHOM
paboTHI.

9. OTpaboTaHHble XUMUYECKUE PEAKTUBBI CIEIYET CIMBATH B CHEIUATBHYIO
€MKOCTh JUIsl CIIMBa PEAaKTHBOB, HAXOJSIIYIOCA B JIa0OpaTOpHUH. 3amperiaeTcs
BBUTMBATH TIPOYKTHI PEAKIIMHM W CAMH PEAKTUBBI B KAaHATH3AITHIO.

10. Cnegyer mOMHUTH, YTO MHOTHE XUMUYECKHE PEAKTUBBI SITOBUTHI U MOTYT
BbI3BaTh OTpaBieHue. lloaTomy cnemyer wuzberaTh momnajaHus PEaKTUBOB Ha
OTKPBITHIC YIACTKH KOXKHU U TI0 OKOHYAHUHU PaOOTHI TIIATEIHHO BEIMBITH PYKH.

11. Bce ombiThl, CBsA3aHHBIE C TPUMEHEHUEM WU O00pa30BaHUEM
ra3000pa3HbIX SIOBUTHIX BEIIECTB, & TAaK)KE MAapOB BPEIHBIX W JyPHOTAXHYIIHX
COEIMHEHUI, pa3periaeTcsi MPOBOIUTH TOJIBKO B BBITSKHOM Imkady (moj Tsaroii). B
CJIy4ae OCTaHOBKHU PaOOThI BHITSHKHOW BEHTHJISIIIUM OTBITHI B BBITSHKHBIX ITKadax

JOJIXKHBI OBITH HCMCIJICHHO ITPCKpaAIllCHBI.
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12. HarpeBanue pacTBOpPOB B MPOOUPKE CIEIyET MPOBOAUTH HA BOISHOU
Oane. IIpu 3TOM HEOOXOIUMO MMOCTOSIHHO MOAAECPKUBATH TOCTATOYHOE KOJIUYECTBO
BOJIbI B pe3epByape OaHu BO U30€KaHNE M0KapO- U B3PHIBOONACHON CUTYaIUH.

13. bepexxHo oOpamaTeCsi ¢ MAalIMHON, HE TOJBEpraTh €€ yjaapam,
neperpysKam;

14. BxiroyaTh U BBIKIIOYATh 000PYAOBaHUE CYXUMH pyKaMH U TOJIBKO IpU
MOMOILM KHOIOK "myck" u "crtom";

15.CHuMaTh U ycTaHaBIMBaTh CMEHHbIE 4acTH OOOpPYIOBaHUS OCTOPOIKHO,
0e3 OOJIBIINX YCUIIUN U PHIBKOB.

3ananus
1. Bricymmnts cTeknsHHbIA muuHAP 3 npu temreparype 102-105°C.

B3BecuTh CTEKISTHHBIN LUJIUHIP.

OuucTuTh 00pa3en KUCTOUKOM.

B3Becuts obpa3zer.

[Tomectuth oOpazen 5 B muuHap 3.

3anonuuts Koi0y 4 pactsopureneM (mpumepro500 cm? ).
Y CTaHOBUTH MUIUHAP C KEPHOM B TOPIIOBUHY KOJIOBI 4.
Co0patb npudop.

[IycTuTh BOY B XOJOAWIBHUK 1.

= © ® N o v R WD

0. BKJIIOYUTH BBITSHKHOM TIKA.

11. BxmounTts neuky. HMHTEHCMBHOCTh HarpeBa BBIOMpAeTcsl TaKuM
o0Opa3om, yToObI 00pa3ell OblT BCe BpeMsl TIOJHOCTHIO TIOTPY>KEH B PACTBOPUTED,
Y MOCJIETHHUI HE MepesIuBajca Yepe3 Kpask HWIUHPA.

12.  VYOenuBmmuch, 4YTO yBeIWYEeHHME oOObEMa BOJBI B  JIOBYIIKE
MPEKPaTUIOCh U PACTBOPUTENb B JIOBYLIKE 2 CTall COBEPLICHHO MPO3PAYHBIM,
BBIKJTIOUUTH TPUOOD.

13. Tlo mikane JOBYHIIKH OMPENEIUTh OOBEM BBIJCIUBIIEHCS BOJIBI U3
oOpa3iia

14.  Jlatb npuOOpy OCTHITH.

15. Pa3zob6pats nmpudop.
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16. UzBneup oOpazeu. OOpaszer; MOMECTUTh B CYIIMJIBHBIN IIKag mOpu
temneparype 102-105°C.

17. KoHTponupoBaTh yjAaJ€HUE pacTBOpPUTENIsS M3 TMOp oOpasia
MEePUOIUYECKUM B3BEIIUBAHUEM.

18. TIlocme Toro, kak Mmacca oOpa3lla TEepecTaHeT MEHSThCH,
3a(h)UKCUPOBATh €€ 3HAUCHUE.

19. Bce u3mepeHHbIE BEIMYUHBI PUBOJIATCA K €JUHON CUCTEME €JIMHUII

CU u 3a-HOCSTCS B Tabmuiy 7.1.

Tabmuua 7.1.
Tabauua a1 pe3yJibTaToOB HCCJIEI0BAHUSA
HanMeHoBaHMe BETUYUHBI O6o3nauenue | Pesynbrar
Macca obOpasia 10 omnbIiTa M,
Macca obpas3iia rnocsie omnsita M,
OO0beM BOJIBI B JIOBYIIIKE Ve
[I;1oTHOCTH BOIBI Ps
ITnotHOCTH HEDTH Pu
KoadduimeHT oTKpbITOM MOPUCTOCTH m,
[TnotHOCTH OOpa3ua p
KoaddummenT HedTeHachImeHHOCTH Sk
KoaddummeHnt BogoHACHIIIEHHOCTH Sy
O6paboTKa MOJy4YEeHHBIX PE3yJIbTaTOB
1. Macca xuakoctu (HeTH U BOJBI), COACPIKAIIAICS B KEPHE J0 OMBITA:
M= M| — M.
2. Macca Boubl, cojepikaimiascsi B TMopax oOpasla [0 OIbiTa Hu
CKOIIMBIIIASICS B JIOBYIIKE MMOCTIE OKOHYAHUS OMBITA:
M;= Vi ps.
3. Macca Hedtu, comepkaiieiicss B KEpHE J10 OTbITA:
MH: M)K - MB.
4. O6bem HedTH, ColIeprKaIICiiCs B KEPHE /10 OIbITA:
VH: MH/pH.
5. Koadduruent HedTeHACHIIIEHHOCTH:

Si=...



53
6. KoaddunmeHrT BomIOHACHIIEHHOCTH:
Se=...

7.Koadduimer ra3zoHachIIEHHOCTH CTYACHTaM IpeiaraeTcsi BHIYUCIUTh
CaMOCTOSTEIBHO.

Conep:xanue oryera

[Tocne BbIMoOJIHEHUST PAOOTHI JOJIKEH OBITh COCTABJIEH OTUET, COACPIKAIIIUNA:

—  1IeJb paboThI;

— OIMCaHHE YCTPOMCTBA ;

— TIOPSAJIOK MPOBEACHUS padOTHI;

— TMOPSAA0K 00pabOTKH pe3yJIbTATOB.

OTt4eT npeacTaBisieTcsl B MMCbMEHHOM BHJIE B OT/ICJIBHON TETPAJIH.

KoHTpoJibHbIe BOPOCHI M TeCTOBbIE 3a1aHUSI

1. Kakumu napaMeTpaMu OIEHUBAETCS KOJMYECTBEHHO COJIEPKAHUS B
nopojae HeTH, BOJbI U raza?

2 Ipunnun padotsl mpudopa 3akca.
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IIpakTHuyeckoe 3anaTue 8
Onpenesienue KApOOHATHOCTH TEPPUTEHHBIX MOPOJT

Hean Omnpenenenue kapOOHATHOCTU TEPPUTEHHBIX MOPO, U3YUEHUE PAOOTHI
npudopa Kmapka

Teoperuyeckasi 4acThb

[Tog KapOOHATHOCTBIO TOPHBIX TOPOJ TMOAPA3yMEBAETCS CYMMAapHOE
coJiepKaHue B HUX cojieil yrompbHOW KuciaoThl: Na,COs, K,CO;, CaCO,, CaCO,*
MgCO,, FeCOs u . a.

Omnpenenenne KapOOHATHOCTH TOPHBIX IMOPOJ OCHOBAHO HA XHUMHYECKOM
pa3UIOKEHUW B HUX KapOOHATOB M HA Y4YETE YIJIEKHUCIIOTO Tas3a, BBIACISIONICTOCS
Ipy UX paziokeHuu. B 1aGopaTOpHBIX HCCIENOBAHUAX HCIOJB3YETCS MpHOOp

Krnapka 13 koMIiekTa 000pyA0BaHUs AJIsl HCCIIEIOBAHUS POHULIAEMOCTH KEPHOB

YUIIK1-M (Puc.8.1).

[P0 | 1 o 1

Puc. 8.1. IIpubop Knapka ans onpenenenus odbema yriieKucIoro rasa

OOpazen; mopoAbl THIATENBHO pacTUpaeTcss B cTynke. M3 momydeHHOro
noportka, BeicymeHHoro npu 105—107 °C no mocTossHHOTO Beca, OepeTcst HaBecka
maccoit 0,5 — 5 T B 3aBUCUMOCTH OT MPEIOIaraeMoro cojiepanus kapOoHaTOB B
opoJie, KOTopas MOMEIIAETCd B pEeakUMOHHYIO0 KoiOy. Tyaa ke momeraercs

dapdopoBsIii TUTENEK ¢ 5 — 6 cM> coNsHOM KMCnoThl. KOOy 3aKkpbIBaIOT PE3UHOBOM



55

npoOKOH, 1 Kpasi ee TIIaTeaIbHO 00Ma3bIBalOT MEH/IEIEEBCKOM 3ama3koi. biopeTky,
Pa3sMELICHHYIO B HWJINHAPE, 3aMOJIHAOT BOJOM U3 CKIISIHKH, COCIMHEHHON C HEU
pe3uHoBOM TpyOKoW c KpaHOM. IlepekpbIBalOT BC€ KpaHbl, OTCEKaloIlue
pPEaKIMOHHYI0 KOJIOY OT aTtMocdephbl, W COCIUHSIOT €€ ¢ OMpeTKoil. 3arem
OMPOKHUILIBAIOT (Dap(OPOBBIM TUTEIh ¢ KUCIOTOW. BBIAEIAIOMMIACS YTIEKUCIIBIHI
ra3 MocTynaeT B OIOPETKY U BBITECHSIET W3 HEEe BOAY B KOJIbLIEBOE MPOCTPAHCTBO
Mexay OropeTkod u mwinHApoMm. Ilocne 3aBepileHUss XMUMUYECKOW peakiuu
YPOBEHb BOJIbI B KOJIBIIEBOM IMPOCTPAHCTBE CHIXKAETCS IO YPOBHSI BOJIbI B OIOpETKE,
Cc TeM, 4ToObl YCTpaHUTh H30BITOYHOE JaBJICHHE OOpa30BaBIIETOCS CTOJI0a
*kuakocTu. [lo pasHocTH ypoBHEW B TpaJydpOBaHHOM OIOpPETKE /10 U TOCHe
peaKIy MOPOJIbI C KUCIOTOM ONMpeNesssioT 00BbEM BBIJEIUBIIETOCS YTIEKUCIOTO
rasa (B cm).

Oo6opynoBanne 1 MaTepuaJbl

1). [Ipubop Knapka nis onpeneneHus KapOOHATHOCTH.

2). bapomeTtp-anepou.

3). Tepmomerp.

4). ®apdopoBas unu aratoBasi CTyIlKa ¢ IECTUKOM.

Yxka3aHus 0 TexHMKe 0€30MaCHOCTH:

1. Tlepen HawanmoM paboOTHl B JaOOpaTOpUM HEOOXOJUMO BHHUMATEIHHO
O3HAKOMUTBCSI C TEMOW paboOThl, YSICHUTh LEdb pPaOOThl, COCTABUTH IUIAH €€
BBITIOJTHEHUSA U JIUIIb MTOCJIE ITOTO NPUCTYNUTh K aHAINU3Y.

2. B naboparopuu HeoOxoaumo paboTarh B Xanarte. BepxHIo onexmay
CJIEIyeT OCTABJIAThH B rapAepoOe WiK pazMeniaTh B CEUAIbHO MPEIHA3HAUYEHHBIX
JUTs1 9TOTO IKadax B 1abopaTopuu.

3. Meronuueckue nocobus, paboune TeTpaau U JadOpaTOpPHBIE JKypHAJIbI,
MpeIHa3HAYCHHBIC JIJIS1 BBHITIOJIHEHUSI pa0OoThI, CIeAyeT oOeperaTh OT MOIMalaHus Ha
HUX BO/JIbI, PACTBOPOB KUCJIOT, IIEJIOYEN U IPYTHUX XUMUYECKUX PEAKTUBOB. JIUIIHME
KHUTH, )KypHaJIbl U TETPAJIU HE TOJDKHBI HAXOAUTHCS Ha pabodyeM CTOJIE.

4. Ecnu peakTuB B3AT B H30BITKE M TOJHOCTHIO HE M3PACXOJ0BAH

KaTCTOPHUYCCKH BOCIIPCIIACTCA BLIIIMBATDb €TI0 B CKIIIHKY C pCaKTHBOM.
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5. PeakTuBbl, TUCTWUIMPOBAHHYKO BOAY, I'a3 W JIIEKTPUYECTBO CIEIYET
pacxo0BaTh 3KOHOMHO.

6. [To okoHuaHuM pabOTHI HEOOXOAUMO TIIATEIBHO YOpaTh pabouee MecTo,
BBIKJTIOYHTH 3JICKTPOHATPEBATENbHBIE U IPYTUE DIIEKTPUIECKHIE PUOOPHI, 3aKPHITH
BOJY U Ta3, 3aKPbhITh OKHA U (POPTOYKH, BBIKIIOYUTH BHITSHDKHYIO BEHTHIIALIMIO U
OCBEIICHHE B JIA0OPATOPUH.

7. Kareropmuecku 3ampeniaercsi OpOBOAUTH OMNBITHI, HE OTHOCSIIMECS K
JaHHOM paboTe, 6e3 BeloMa IpernojaBaTess.

8. Ilpu paboTe ¢ XUMHYECKUMH PEaKTUBaMU (OCOOEHHO C paCTBOPAMHU KHUCJIOT
Y 11IeJI04€ei) HE00X0IMMO COOMI0ATh OCTOPOKHOCTh M aKKYpaTHOCTh. J|00aBIsATh B
IpOOHUPKY C PEaKIMOHHON CMEChI0 HMEHHO T€ PEaKTHBBI U B TaKUX KOJMYECTBAX,
KOTOpbIE yKa3aHbl B METOJAMYECKMX YKa3aHHUAX K BBIINOJHEHUIO J1a0OpaTOpHOM
paboThI.

9. OTpaboTaHHble XMMUUYECKHUE PEAKTUBBI CIEAYET CIUBATh B CIELUAIbHYIO
€MKOCTh JUIsl CJIMBa PEAaKTHBOB, HAXOMSIIYIOCS B JIaOOpaTOpHUH. 3alperiaeTcs
BBUIMBATH NPOIYKTHI PEAKIIMU U CAMU PEAKTUBBI B KaHAIU3ALIUIO.

10. Cnengyer nOMHUTh, YTO MHOTHE XUMUYECKHE PEAKTUBBI IOBUTHI U MOTYT
BbI3BaTh OTpaBieHue. [loatomy crnenyer uzberaTh MONajaHus PEaKTUBOB Ha
OTKPBITHIE YYACTKH KOXKHU U TI0O OKOHYAHUH pa0OThI TIIATEIILHO BHIMBITh PYKH.

11. Bce omnbIThl, CBsA3aHHBIE C NPUMEHEHUEM WM O0Opa30BaHUEM
ra3000pa3HbIX SIOBUTHIX BEIIECTB, & TAK)KE MAapOB BPEIHBIX U JyPHOMAXHYIIUX
COCIMHEHUH, pa3peiiaeTcs MPOBOAUTh TOJIBKO B BRITSKHOM Iikady (mox Tsroit). B
CJIy4yae OCTaHOBKU PaOOThl BHITSXKHOW BEHTUJISILIUM OTBITHI B BBITSKHBIX IIKadax
JIOJKHBI OBITh HEMEJIJICHHO TPEKPAICHBI.

12. HarpeBanue pacTBOPOB B MPOOUpKE CIEAyEeT MPOBOAUTH HA BOJISIHOM
0ane. [Ipu 3TOM HEOOXOIMMO MOCTOSIHHO MOACPKHUBATH TOCTATOYHOE KOJIUYECTBO
BOJIbI B pe3epByape OaHu BO U30€KaHME MOKapo- U B3PHIBOOMACHOMN CUTYAaIlHH.

13. bepexxno oOpamaTtbcsi ¢ MalIMHOW, HE TMOJBEpPrarb €€ yjaapam,

neperpy3Kam;
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14. Bkirovarh U BBIKJIIOYAaTh 000PYIOBAHUE CYXHUMH PYKaMH U TOJIBKO MPHU
MOMOILM KHOIOK "myck" u "crtom";
15.CHuMaTh U ycTaHaBIMBAaTh CMEHHBIE 4acTH OOOpPYIOBaHUS OCTOPOKHO,
0e3 OOJIbIINX YCUIIUN U PHIBKOB.
3aganus

Conepxanue kapOoHaTOB B nopoje B nepecuyete Ha CaCO; onpenenstoT no

bopmye:

rae K — coaepxanune CaCO3 B nnopoge, %;
V-00beM BBIAETUBIIETOCS YTIIEKUCIIOro Ta3a, cM3;

— mnotHocTh CO, mpu TemmepaType U O0apOMETPUYECKOM JaBJICHUU BO
BpEMSI OIIbITA, MI/MJI,

a — BeC UccieayemMoro oopasia noposl, T.

[1710THOCTH YIIIGKUCIIOTO ra3a pacCUUThIBAIOT MO hopMyIIe:

0,0026478 -P
p _ 6ap
1+0,0366 - T ~°

npu u3MepeHuu 0apomerpuyeckoro nasieHus (Ps,p) B MM PTYTHOTO €cT0J10a M 110

dbopmye:
0,01986 - P

6ap

T 140,0366 T °

p

pu u3MepeHuu dapomerpuueckoro aasienus B klla. 3gece T — remneparypa °C
Conep:xanue oTyera
[Tocne BbImoJIHEHUS! PaOOTHI JOJIKEH OBITh COCTABJIEH OTUET, COACPIKAILINN:
—  IIeJb paboTHI;
— ONHMCaHHWe YCTPOMCTBA JJIsi OMUCAHUS Ta30MPOHUIIAEMOCTH;
— alcomroTHas, pa3oBasi U OTHOCUTENbHAS TPOHUI[AEMOCTb;
— 00paboTKH pe3yIbTaTOB aHANIN3A.

Otuer npeAcTaBISIETCS B TUCbMEHHOM BHUJIE B OTJAEIBHOM TETPaIH.
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KonTpo/abHbBIE BONPOCHI M TECTOBbIE 3aaHUA
1. IIpoHnmaeMocTs, BUJBI IPOHULIAEMOCTH.
2.  EauHuubl IpOHUIIAEMOCTH.

3. IlocnenoBareiabHOCTH olpenenacHus Ko3dduurenTa NpOHUIIAEMOCTH.
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IIpakTH4eckoe 3ansiTue 9
Omnpenenenne yaejJbHOro coAepKaHUs BOAbI B KepHe Ha nmpudope
1 00BOJHEHHOCTH HeTH

Iesib 03HAKOMUTKCS CO CXEMOM YCTPOWCTBA JIJIs1 HACBIIIEHUST 00pa3IloB,
U3YYUTh METOJI onpeiesieHus1 Ko (PUIIMEeHTa OTKPHITON MOPUCTOCTH.

Teoperuuyeckasi 4acTh

OOBOHEHHOCTHIO HE(TH HA3BIBACTCSI OTHOCUTEIBHOE CO/ACPKAHUE BOJBI B
no0biBaeMoi He(TH, 0OBIYHO BBIpAXKEHHOE B MpolleHTaX. JJnHaMuka oOBOHEHUS
HE(QTAHBIX CKBOXHH OOYCJIOBIMBAETCSA B OCHOBHOM XapaKTepoM OOBOJHEHUS
HE(PTAHBIX IUIACTOB. XapakTep OOBOJHEHHS ILJIACTOB-KOJUIEKTOPOB BEChMa
pa3IMYeH U 3aBUCUT OT CBOWCTB MPOAYKTHUBHBIX IJIACTOB, HAYAJIBHBIX YCIOBUU
3ajieraHusl He()TU B IJIACTE U CUCTEMBI pa3pabOTKU HEPTAHBIX MecTopoxaeHui. Ho
[JIABHOE BJIMSIHUE HA XapakTep 3aBOJHEHUS, a CJIEAOBATEIbHO, U HA JTUHAMHUKY
OOBOJIHEHHUSI OKa3bIBAaeT MOCJIOWHAs M 30HaJIbHAs HEOJHOPOJHOCTH IIacToB. B
NEPBYIO OYepeb U UHTEHCUBHO OOBOAHSIOTCA HanbOOJee MPOHULIAEMbIE MTPOCIION
mwiacra, a Cia0ONpOHMIIAEMBbIE  CIIOM  3aBOJAHSIIOTCS  OYEHb  MEIJICHHO.
HepaBHoMepHOE OOBOAHEHME IIJIACTOB MO MX MOIIHOCTH U MPOCTUPAHHIO
YCUJIMBAETCS IPU BHICOKOM COOTHOILIEHUH BSI3KOCTU HEPTH U BOJBI.

Jlns ompeneneHus 1eaecoo0pa3HOCTH AanbHEHIeH dKCIUTyaTallud TOH WIu
WHON CKBa)XXMHBI JOCTATOYHO CPAaBHUTHh €€ OOBOAHEHHOCTb C MPEAEIbHOWU st
JAHHOTO MIEPHOAA.

Ecnu 00BOIHEHHOCTh CKBAKUHBI OKAKETCS PABHOM MPpeACIbHON WA OOJIbIIe
HEe, HEOOXOJAMMO pemiaTh BOMPOC 00 SKOHOMHYECKOM I1eJIeCO00pa3HOCTH
IPOAOKEHUS JOOBIUM )KUIKOCTH U3 HEE.

ITo Mepe pocTa 0OBOJIHEHHOCTH HE()TU MAKCUMAJIBHBIN MpeebHbIA 1e0UT
CHUYKAETCSI, 3 MUHUMAJIbHBI — YBEJIMYUBAETCS.

[Ipu 5TOM Kax/10My 3HaYEHHIO 0OBOJTHEHHOCTH COOTBETCTBYET J[BA 3HAUCHUS
nedura — MakCUMaJIbHBIA 1 MUHUMAJILHBIN.

Ipunyun pabomei ycmanogxu
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F ——L TEMNAQ
= BAA
Emig

IHEPr Us

KOHAEHCAT

PACTBOPNTENDL
i
TENACBARA
IHEPI
Puc. 9.1. ITpubop Juna — Crapka

[Tpu6op Jnna u Ctapka noMemaercs B BRITSHKHOW MIKa(d U BKIIOYAET B ce04:

1 — oOpaTHBIN XOJOIUIBLHUK, HUKHUM OTBOJ KOTOPOTO IMOACOCIUHSAETCS K
BOJIOTIPOBOTY, BEPXHUM — K KaHATH3AIUH;

2— CTeKJITHHAs JIOBYIIIKA, CO IIKaJI0M, OTKaJUOPOBAaHHOM B €IMHUIIAX 00BEMA;

3 - konba emkocThio 500 cM’;

4 — oOpasipbl.

B mpouecce narpeBanust kosioel 3 g0 Temneparypsl 100°C u Gomnee mapsl
BOJBI, COJEpXKalIeicsl B mopax oOpas3ia, BMECTe ¢ IapaMd PacTBOPUTENS
MOJHUMAIOTCS B XOJIOAWJIBHUK 1, B KOTOpOM OHHM KOHAeHcHupytoTca. Konmencar
BOJIbI M PACTBOPUTEISI CTEKAET B JIOBYIIKY 2. Boia B pe3ynbTaTe TpaBUTAIIMOHHOTO
paszeneHus CKallJInBAeTCs B HIDKHEH YaCTH JIOBYIITKH, @ PAaCTBOPUTEIH — B BEpXHEH.
MowmeHT, Kora pacTBOPUTEIb B JIOBYIIIKE CTAHOBUTCSI COBEPIIICHHO MPO3PAYHbIM,
SIBJIICTCSI TICPBBIM IMPHU3HAKOM TOTO, YTO TPOIECC BBIJACICHHS BOJIBI M3 0Opasiia

3aKOHYCH.
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ITo Mepe npoBeieHNS OTIBITA YPOBEHB BOJIbI B JIOBYIIIKE [TOJHUMAETCS, a 3aTEM
ocTaHaBiuBaeTcs. Hamnuue 4YeTKol TIpaHMIBl pa3fenia IMO3BOJSET ONPEHECIHUTh
YHUCJIIEHHOE 3HaueHue oObeMa BbIJCIUBIIEHCS BOJbI U3 oOpasua V., B kauectBe
pPacTBOPUTENSE MOKHO UCTOJIb30BaTh TONMyosl C7Hg ( tgm= 111°C ), Oen3un npsimoit
MEPErOHKH, U3 KOTOPOTO OTOTHAHBI JieTkue Ppakiuu, kumsmue 10 95°C. B mobom
cillydae pacTBOPHUTENb MOJOUpAaeTCsl TaKUM 00pa3oM, 4YTOOBI TeMmIlepaTypa €ro
KUIIEHU ObL1a BBIIIE TEMIIEPATyphl KUTIEHUS BOABL. PacTBOpUTENH M BOJA JOJIKHBI
ObITh B3aMMHO HEPACTBOPUMBIMH Ojarofapsi 4emy B JIOBYIIKE MMEETCS 4YeTKas
IpaHMIIA pa3aena.

Oo0opyaoBanne U1 MaTepuaJIbI
- [Ipubop Jduna u Crapka;

- BBITSKHOU 1IKad);
— UCCIIeyeMbIe 00pa3Iibl HOPOJIBI.

YKka3aHus 10 TeXHUKe 0e30IaCHOCTH:
1. Hepen Ha4daJloM pa6OTBI B Ha60paTOpHI/I H€O6XOI[I/IMO BHHUMATCJIbHO

O3HAKOMHTBCS C TEMOH paboOThl, YSICHUTH IeNb PabOTHl, COCTABUTH IJIaH €&
BBITIOJIHEHUS U JIUIIB ITOCTIE ATOTO MPUCTYNUTh K aHAJIU3Y.

2. B naboparopuu HeoOxoaumo paboTarh B Xanarte. BepxHIo oaexmy
CJIeyeT OCTaBJIATh B TrapJepo0Oe Win pa3MemiaTh B CIEIHAIBHO peIHA3HAYCHHBIX
JUTs1 9TOTO IKadax B 1abopaTopuu.

3. Metonuueckue nocobusi, pabouue TeTpaau U J1a0OpaTOPHbBIE >KYpHAbI,
MpeIHa3HAYCHHBIC JIJIS1 BBHITIOJIHEHUSI pa0O0Thl, CIeAyeT oOeperaTh OT MOMalaHus Ha
HUX BOJIbI, PACTBOPOB KUCJIOT, IIEI0UYEH U IPYTUX XUMUYECKUX peakTUBOB. JIuiHue
KHUTH, )XypHaJIbl U TETPAIX HE TOJDKHBI HAXOIUTHCS HAa pabodeM cTole.

4. Ecnu peakTuB B3AT B H30BITKE M TMOJHOCTHIO HE M3PACXOJ0BaH
KaTerOpUYeCKH BOCIPEIIASTCS BBIIMBATh €T0 B CKIISIHKY C PEaKTHBOM.

5. PeakTuBbl, JUCTUJUIMPOBAHHYKO BOJY, T'a3 U JJIEKTPUUYECTBO CIEAYET
pacxo10BaTh IKOHOMHO.

6. I[To okoHuaHuu paboOThl HEOOXOAMMO THIATEIHHO YOpaTh pabodee MecTo,

BBIKITIOUNTD DJIEKTPOHATPEBATEIBHBIE U IPYTHE JICKTPUIECKUE TPUOOPHI, 3aKPHIThH
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BOJY M Ta3, 3aKpbITh OKHA U (POPTOYKH, BBHIKJIIIOUUTH BBITSHKHYIO BEHTUJISIIIUIO U
OCBEILIEHUE B JTAOOPATOPHH.

7. Kareropruecku 3arnpeniaercs MPOBOAUTH OIBITBI, HE OTHOCSIIUECS K
JTaHHOU padoTe, 6e3 BeoMa IpernoaaBaTeds.

8. [Ipu paboTe ¢ XUMUYECKUMHU pEaKTUBAMU (OCOOCHHO C PACTBOPAMHU KUCIIOT
U 11IeJI049eii) He00X0IMMO COOMIOaTh OCTOPOKHOCTh U aKKYpPaTHOCTh. J{00aBISITH B
IPOOHPKY C PEaKIIMOHHON CMEChIO HMEHHO T€ PEaKTHUBHI U B TaKUX KOJMYECTBAX,
KOTOpbIE yKa3aHbl B METOJAMYECKMX YKa3aHUSX K BBIMOJHEHUIO J1abOpaTOpHOM
padoTHL.

9. OTpaboTaHHbIE XUMUYECKUE PEAKTUBBI CIECIYET CIMBATh B CHEUUATBHYIO
€MKOCTh [UIsl CIMBa PEAaKTUBOB, HAXOMSILIYIOCS B JIaDopaTOpUH. 3amperiaeTcs
BBUIMBATh POJIYKTHI PEAKIIMM U CAMH PEAKTHUBBI B KAHAIU3ALUIO.

10. Cnegyer nOMHUTB, YTO MHOTHE XUMHUYECKHUE PEAKTHUBBI SIJOBUTHI U MOTYT
BbI3BaTh oOTpaBieHue. [loatomy crnenyer u3beraTb MONajaHus PEaKTUBOB Ha
OTKPBITHIE YYACTKU KOXHU U TI0 OKOHYAHUH padOThI TIIATEIEHO BBIMBITh PYKH.

11. Bce omnbIThl, CBsS3aHHbIE C MPUMEHEHHMEM WM OOpa30oBaHHEM
ra3o00pa3HbIX SIIOBUTHIX BEIIECTB, a TAKXKE MAapOB BPEAHBIX M JYPHOMAXHYIIUX
COEIMHEHUM, pa3peniaeTcsi IPOBOIUTH TOJILKO B BBITSKHOM Imkady (moj Tsroii). B
cllydae OCTaHOBKHM pa0OThI BHITSXKHOM BEHTHJISILIMU OMBITHI B BBITSKHBIX IIKadax
JOJKHBI ObITh HEMEJIEHHO MTPEKPAIICHBI.

12. HarpeBanue pacTBOpPOB B MPOOHMPKE CIEAyeT MPOBOAWTH HA BOJSIHOMN
0ane. [Ipu 3TOM HEOOXOIUMO OCTOSIHHO NOIIEPKUBATH JOCTATOYHOE KOJIMYECTBO
BOJIbI B pe3epByape 0aHM BO M30€KaHUE MOKAPO- U B3PHIBOONIACHOMN CUTYaLIUU.

13. bepexxno oOpamaTbCsi ¢ MaIIMHOW, HE TMOJBEpPraTh €€ yaapam,
neperpysKam;

14. BxiroyaTh U BBIKIIOYAaTh 000pYAOBaHUE CYXUMH pyKaMH M TOJIBKO IpU
NIOMOIIM KHOIOK "myck" u "crtom";

15.CaumaTh U yCcTaHaBIMBATh CMEHHBIE YacTH OOOPY/IOBAHUSI OCTOPOKHO,
0e3 OOJIBIINX YCUIIUN U PHIBKOB.

3ananus
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1). Pe3ynpTaThl B3BEIIMBAHUS, ONIPEICIICHUS IIIOTHOCTU paboydeil )KUIKOCTH U
BBIYMCJIEHUSI OTKPBITON MOPUCTOCTH 3alIMCHIBAIOT B KYpPHAJL.
2). BenuuuHy OTKPBHITON MOPUCTOCTH B MPOIEHTAX BBIYUCISAIOT MO (POpMYyJIE:

G, -G
=—1 —¢.100 - %,
o Gl_Gz '

rae G, — macca cyxoro oopasua ropHoi nopojipl, r; G, — Macca HacbIEHHOTO
KUIKOCTHIO 00pa3iia TOpHOIl MOpoAbI B BO3ayxe, I; G, — Macca HaChIIIEHHOTO
KHUJIKOCTHhIO 00pa3ila TOpHOUW MOPOABI B HACKIIIAIOIIEH KUIAKOCTH, T.

3). Ilpu ompemenenun  KodDPUIMEHTA  OTKPHITOH  MOPUCTOCTH
JKUJKOHACBHIIIIEHUEM  BBIUMCISIOT 10 pe3yjibTaraM B3BEIIUBaHUS oOpasia
00BEMHYIO TUIOTHOCTH p_, T/cM® 10 hopmyie:

G.p,
Pn = (}1 —G2

9

rae p, — INIOTHOCTh Paboueli JKUIKOCTH, I/CM>, a TAKKE KaXKyLIyrCs

MMHEPAJIOTHYECKYIO TNIOTHOCTD P\, I/CM° TIO opMyIIE:

- Gep.
pK.M.H._ G1 _ G2
4) JlomycTUMBbIE TOrPEUTHOCTU OMPEEIICHUSI OTKPBITON MOPUCTOCTH METOJIOM
YKUJIKOHACBHIIIEHUS HE JTOJHKHBI IPEBBIIATh YCTAHOBJICHHBIX MOTPEITHOCTEH.
CyMmmapHass  OTHOCHUTEIbHAs  MNOTPEHIHOCTh  ONPEAECICHUS  OTKPBITOU
MOPUCTOCTH COCTABJISIET:
npu my > 15 — 2 %;
mpu 5 <my <15 % — ot 2 10 5 %;
npu mo <35 % — o 10 %.
Copep:xanue oTyera
[Tocne BeImoIHEHUST PAOOTHI JOJIKEH OBITH COCTABJIEH OTUET, COACPIKAIIINN:
—  11eJb paboTHI;
— ONMCaHMUE yCTPOUCTBA;

— HOPAAOK BBIIIOJIHCHUA pa60T51;
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— TOPSIOK 00pabOTKHU pe3ybTaTOB aHAIH3A.

OTueT npencTaBiIseTCs B MMCHMEHHOM BHJIE B OT/ICIBHOMN TETPaIH.
KoHTpo/bHbIE BONPOCHI H TECTOBbIE 3a1aHUSA

1.Onpenenenne «0OBOTHEHHOCTDY.

2. Ipunuun pabots! npubdopa una — Crapka.
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3AK/IIOYEHUE

[Tpu mpoeKTUpOBaHMU U peaTU3alUU IPOEKTOB N00bIUYM HEPTU OONbIIOE
3HAYECHUE MMEET U3YUYECHHE Pa3JIMYHBIX (PU3UUYECKUX CBOMCTB MOPOJ CIATAFOIIMX
HedTera3ocoaepKallue miacTbl, 0COOEHHO X KOJUIEKTOPCKUX CBOMCTB, HE(TEe- U
BOJIOHACBIIICHHOCTH.

OTHU CBOICTBA U3y4YalOT IMyTeM J1a0OPATOPHOTO aHaIM3a KEPHOB M METOJaMU
IIPOMBICIIOBON IFe€0()U3UKH.

duzuka migacta — Hayka, u3ydaromias (U3MYECKHUe CBOICTBA TMOPO/
HE(PTAHBIX M Ta30BBIX KOJUIEKTOPOB, CBOWCTB IUIACTOBBIX JKHUJKOCTEW, ra3oB U
ra30KOHJICHCAaTHBIX CMECeH, a Takxke (PU3MUECKUe OCHOBBI YBEIMUEHUS HedTe- U
ra3o0TJa4yM IUIaCTOB.

Pa3paboTka KaXJ10ro MECTOPOXKACHUS HAaUYMHAETCA C JETATbHOTO MU3yUEHUs
(du3nyeCKuX CBOMCTB MOPOJI IIACTA IUIACTOBBIX KUKOCTEH U Ta30B.

OT CBOWCTB TOPUCTBIX CpEM, IUIACTOBBIX KHUJKOCTEHW W Ta30B 3aBHUCST
3aKOHOMEPHOCTH (QuibTpauuu He(pTH, Traza U BOAbl, JACOUTHI CKBaXHH,
MPOJYKTUBHOCTH KOJUIEKTOPOB.

B npouecce skcrutyaTauu 3ajexeil yciuoBus 3ajieranusi HepTu, BOAbI U rasa
B IUTIacTe M3MEHAITCS. [Iponcxondar 3HAYUTENbHBIE W3MEHEHUS CBOWMCTB IOPOJ,
IJIACTOBBIX YKMJIKOCTEH, Ta30B U TA30KOHICHCATHBIX CMECEH.

HeoOxonuMo H3MEHEHHE 3TUX CBOMCTB paccMaTpuBaTh B JHWHAMHUKE, B
3aBUCUMOCTH OT H3MEHEHHUsl IUIACTOBOIO JAaBJIEHHS, TEMIIEpaTypbl U APYTHX
YCJIOBH B 3aJI€XKaX.

CTyaeHT JOJDKEH XOpOLIO 3HATh TIEOJIOTMYECKOE CTPOCHHE 3aJIekKH, €€
(bU3MYECKYI0 XapaKTepUCTUKY, (u3Mueckue U (U3MKO-XUMHUYECKHE CBOMCTBA
HACBHIIIAIONIMX TMOpoJ HePTH, Ta3a M BOAbI; JOJDKEH YMETh MPaBUIbHO
oOpalaThIBaTh U OLIEHUBAThH JIaHHBIE, KOTOPHIE MOJyUYEHbI IIPU BCKPHITUH IUIACTa U

MIPU €ro MOCeAYIONIel IKCIUTyaTaluu.
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Yuebuoe rmocodoue

Konosanosa JIronmuna HukonaeBHa
[lectepens Anéna OnerosHa

OU3UKA TIJIACTA

VYu4eOHoe nocobue

IUIsl CTyJeHTOB HampasiieHus noarotoBku 21.03.01 HedrerazoBoe perno,
HaIpaBJICHHOCTH (Mpoduiib): « IKCIUTyaTalusi U 00CIyKMBaHUE OOBEKTOB JTI0OBIUU
He(TI»
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MHWHUCTEPCTBO HAVKH Y BEICIIETO OBPA30OBAHUSA POCCUIICKOM
®EJEPALIAN
(I)ellepa.m,noe rocyrapCTB€HHOC aBTOHOMHO€ 06p330BaTeJ'IbH0€ yupexaenue

BBICIET0 00pa3oBaHus
«CEBEPO-KABKA3CKUU ®EJIEPAJIBHBIU YHUBEPCUTET»

METOANYECKUE YKA3AHUSA
110 OPTraHM3alUH U NPOBeICHHI0
CaMOCTOSITeIbHON padoThl

Du3uKa HePTAHOI0 U ra30BOr0 IJIACTA

JUTsl CTyAeHTOB HanpasieHus noaroroBku 21.03.01 Hedrerazosoe nemno
HaAIPABJICHHOCTD (MTPOPMIIb) « DKCIUTyaTalus U 00CITy)KMBaHHUE 00BEKTOB JOOBIUU
HeTI»

CraBponons 2026
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Mertonuueckrue peKOMEH 1AM MpeIHa3HAYEeHbI U1 CTYAEHTOB By3a «CeBepo-KaBka3ckuit
benepanbHBIN YHUBEPCUTET»
enu MeToaMueCKX PEKOMEHIAIHN:
1. MeToanueckoe COMPOBOXKICHHUE TPOIiecca BBEICHUS U pealn3alud TpeOOBaHUMN
®denepantbHOrO TOCYAAPCTBEHHOTO 00Pa30BaTEILHOTO CTAHAApTa BBICIIETO 00pa3oBaHus (j1anee
®I'OC BO), nomomp mpu pa3paboTKe pabodyux y4eOHBIX MPOrpaMM JUCHUIUIMH H

npodeccuoHaIbHBIX MOJyJIel oOpa3oBaTenbHOM mporpammsl (ganee OIT).

2. Co3nanue B 00pa30BaTeIbHOM YUPESKICHUN YI€OHO-METOANYECKOT0 00ecieueHus

06p330BaTeJ'IBHOFO Impouecca.

MeTO,Z[I/ILICCKI/Ie PEKOMEHAAIKN OIIPEACTIAIOT CYHIHOCTH CaMOCTOSTCIbHON pa6OTBI

CTYJACHTOB B BY3¢C, eé Ha3HA4YCHUC, IIJIaHUPOBAHUC, (1)0pr1 OpraHu3anuu 1 BUJAbl KOHTPOJIA.
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Conep:xkanue

1. HopmaTnBHOe o0ecnneuenne camocrosiTesbHoii padorsl B ®I'OC BO.
2. HazHa4yeHne U BUBI CAMOCTOSITEJIbHOI PadOThI CTYIEeHTOB.

3. KOHTpoJIb caMOCTOSATEIbHOM PA00THI CTYJEHTOB MPeENnoaaBaTeIsiMHU.
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1. HopmaTnBHOe o0ecnieuyenne caMmocTosTeabHoi padorsl B ®I'OC BO

1.1. ®I'OC pazgen: «TpedoBanus K ycnoBusM peanuzamuu Oly»:

— TpeboBanus Kk 0053aTEILHOMY MHHUMYMY COJIEpKaHHsI 00pa30BaTeIbHON MPOTPaMMBbI
IOATOTOBKH CIELMAIUCTA, K YCIOBUSAM €€ PEAM3alMA M CPOKAM €€ OCBOCHHUS OIPEACIAIOTCS
HACTOSIIUM (elepaIbHBIM rOCy1apCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM;

— OCHOBHasi o0Opa3oBaTeibHas IporpaMMma IIOJrOTOBKM CIELMAINCTa COCTOMT U3
JTUCIUIUIMH  OOIIEHAYYHOTO M MPO(PECCHOHAIBHOTO IIUKIOB, COCTOSIIUX H3 0a30BOM U
BapUaTUBHOMN YacTel U AUCLUILIMH 10 BEIOODY;

— MaKCUMaJbHBIE 00BbeM y4eOHOW HArpy3Kd CTyJeHTa YyCTaHaBiIMBaeTcs 54 yaca B
HEJIeNI0, BKIIIOYas BCE BUJAbI ayJIUTOPHOM M BHEAYJUTOPHOM (CaMOCTOSTENbHON) y4eOHOH
paboTHI.

Bo Bpemst camocTosITENbHON MOATOTOBKM OOy4aroIiuecss JOJDKHbI OBbITh 00ecreueHbl
noctynmoM K cetn MurepHer. Peanmuzamus o0pa3zoBaTeIbHONM HPOTpamMMbl  TOJATOTOBKU
crielManucTa JoKHA 00eceunBaTbes JOCTYIIOM KaXKA0ro CTyAeHTa K OMOnnoTeuHsIM (hoHIaM
u 0a3aM JaHHBIX, (OPMHPYEMBIM II0 MOJHOMY TIEPEYHIO IUCIMIUIMH 00pa3oBaTeIbHON
IpOrpaMMbl M3 pacdyeTra 00ecreuyeHHOCTH yueOHMKaMH M yueOHbIMU nocoOusimu He menee 0,5
IK3EMIUIIpa Ha OJHOTO CTyAeHTa. bubimmoreka By3a JOJDKHA MMETh JIOCTaTOYHOE KOJHMYECTBO
COBPEMEHHBIX YYEOHMKOB M Yy4eOHBIX MOCOOMI MO BCEM LMKJIAM JUCHUIUIMH U IOCTOSHHO
BOCTIOJIHATHCS] HAYYHOH JINTEPATYPOH M MEPHOANIESCKIMHU U3JaHUAMHU He(Tera3oBoro nmpohus

OObeM BpeMeHHU, OTBEACHHBINH Ha BHEAYJUTOPHYIO CAMOCTOSITEIbHYIO pPa0OTy, HAXOIUT
OTpa)KEHHUE:

o B paboueM yueOHOM IUIaHe — B 1I€JI0M 10 TEOPETUUECKOMY 00YUEHUIO0, KAKAOMY U3
LIUKJIOB IUCLUIUINH;
. B pabo4ymx mporpaMMax y4eOHBIX AWCUWIUIMH I[MKJIOB JUCIMIUIMH C

pacupeneneHrueM Mo pas3zesiaM Ui KOHKPETHBIM TEMaM.
2. HazHa4yeHune U BUbI CAMOCTOSTEJIbHOI PadOThI CTYI€HTOB.
CamocTosTenbHast paboTa MPOBOAUTCS C LEIBIO:

o CUCTEMATHU3allMM U 3aKPEIUIEHUs TOJYYEHHBIX TEOPETUYECKUX 3HAHUU U
INPAKTUYECKUX YMEHUHN CTYJEHTOB;

o yIIIyOJeHUsI U PaCIIMPEHUs TEOPETUUECKUX 3HAHUM;

o (GbopMHpOBaHUS YMEHUH HCIOJIb30BaTh HOPMATUBHYIO, IIPABOBYIO, CIIPABOYHYIO
JOKYMEHTAIUIO U CIENHAIbHYIO JTUTEPATYpY;

o Pa3BUTHS TO3HABATEJBHBIX CIIOCOOHOCTEN M AKTUBHOCTH CTY/AEHTOB: TBOPUYECKOM
WHUIMATUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH, OPIraHU30BaHHOCTH;

o ¢opMHpOBaHHE  CaMOCTOSITEIBHOCTH  MBILIUICHMS, CIOoCOOHOCTEH K
CaMOpa3BUTHIO, COBEPLIEHCTBOBAHUIO U CAMOOPTaHU3ALINN;

. (bopMupoBaHUs NMPaKTUYECKUX (001Iey4eOHbIX U TPO(HECCHOHATBHBIX) YMEHUHN U
HaBBIKOB;

. Pa3BUTHUIO HCCIIENOBATEIBCKAX YMEHHI.

B yue6HOM mporiecce OV BbIIENAIOTCS 1Ba BUJA CAMOCTOSATENbHON padOTHI:
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N

AyauTopHas No AUCUMNAUHE, BHeayauTOpHas no AMcumnianHe,
MEXAMCLMMNANHAPHOMY Kypcy MEXAMNCLMNANHAPHOMY Kypcy

BbINOJIHAETCA Ha y4ebHbIX 3aHATUAX, BbINO/IHACTCA MO 334aHMI0
noJ, HemocpeACTBEHHbIM
PYKOBOACTBOM NpenojasaTens v no

€ro 3agaHuio

npenogasartens, Ho bes ero
HEenocpeacTBEHHOro y4YacTus.

BueaynutopHass camocrosTenbHas pabota - [UIaHupyemas —y4deOHas, y4deOHO-
UCCIICIOBATEIbCKAsl, HAayYHO-HCCIICIOBATENbCKasi padoTa CTYICHTOB, BBINOJHSAEMAs BO
BHEAYJMTOPHOE BpEMs 110 3aJIaHUIO U MPH METOAMYECKOM PYKOBOJICTBE MPEIOIaBaTelis, HO 0e3
€ro HEeIOCPEIICTBEHHOTO YUaCTHsI.

3. KoHTpoJIb cCaMOCTOATENbHOM PadoThI CTYAEHTOB NPEeNoJaBaTe/IAMM.
KonTtposnb camocTosTenbHOM paboThl CTyI€HTOB IIPeAyCMaTPUBAET:

COOTHECEHHE COJEPKAHUS KOHTPOJIA C LEIIMUA O0ydEeHHUS;
00BEKTUBHOCTb KOHTPOJIS;

BAJIMAHOCTL KOHTPOJIA (COOTBGTCTBI/IG MMPEABABIACMBIX 3a11aH1/11?1 TOMY, 4YTO

IpeJIIoJIaracTcs MpOBEPUTH);

PN R WD
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N = o

13.

muddepeHIMaNI0 KOHTPOIbHO-U3MEPUTENBHBIX MaTePUaOB.

@®opMBbI KOHTPOJISI CAMOCTOSATEIbHOI PadoThI
ITpocMOTp U poBepKa BHIOIHEHUS CAMOCTOSATENIbHOM pabOoThI MPEroiaBaTeNIeM.
CamMonpoBepka, B3auMOINPOBEPKA BBIITOJIHEHHOTO 33/1aHUS B IPYIIIIE.
OO6cy>xaeHne pe3ybTaToB BEIIOJHEHHON pabOThl HAa 3aHATHH.
TectupoBanue.
[InceMenHsIi onpoc.
VYcTHbIM onpoc.
WNupuBuayansHoe coOece1oBaHKE.
Komnoxsnym.
Otuer o npoaenaHHol padoTe.
3ammTa pedepaToB WIH KypCOBOI pabOTHI.
TBOpUYECKHl KOHKYPC.
HNutepuer - koHbepeHITUN.
KonrtponsHas pabora.

Kpurepun onieHKH pe3y1bTaTOB CaMOCTOSITEIbHON PadoThl

Kputepusimu onieHOK pe3ynbTaToB BHEAYAUTOPHON CaMOCTOSITEILHOM paboOThl CTy/AEHTa

SABIIAKOTCA:

YpOBEHb OCBOEHUS CTYJEHTOB yueOHOr0 MaTepuara;
YMEHHUS CTYACHTa HCIOJIb30BaTh TEOPETHYECKUE 3HAHWUSI TPU BHITTOJHEHUH

MMPAKTUYCCKUX 3aaa4,

(dopmupoBaHue HabOPa U3 OOLIEKYIBTYPHBIX U MPO(HECCHOHATBHBIX KOMIETEHIUH

OyIyIIero CIeruanncTa,;
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° YMEHHsI CTY/JCHTa AaKTUBHO WCIOJb30BaTh DJJIEKTPOHHBIE 00pa30BaTEIbHbBIE
pEeCypChl, HAXOAUTH TPEOYIONTYIOCs HH(OPMAITHIO, U3ydaTh €€ U MPUMEHSTh Ha TIPAKTHKE;

° 000CHOBAHHOCTh 1 YETKOCTh M3J10KEHUS OTBETA;

° odopMIIeHHE MaTepraia B COOTBETCTBUHU C TPEOOBAHUSIMH,

° YMEHHE OPUEHTUPOBATHCS B TOTOKE WH(OPMAIIUH, BBIIEISTH TI1aBHOE;

° YMEHHE YETKO chopMyIrpoBaTh IpodIeMy, IPEATIOKUB €€ PEIICHHE, KPUTHISCKI
OIICHUTH PEILICHUE U €O MOCIIE/ICTBUS;

° yMEHHUE MOKa3aTh, MPOAHATU3UPOBATh AIBTEPHATHBHBIC BO3MOKHOCTH, BAPUAHTHI
JIEHCTBHI,

° yMeH#e c(hOpMHPOBATH CBOIO MO3UIIUIO, OIICHKY M apTyMEHTHPOBATH €€.

Conep:kaHue BHeayAUTOPHOH CaMOCTOSAITEILHOM
NeSTeJIbHOCTU CTY1eHTOB
MeTtoauueckue yka3aHust sl CTY/I€HTOB 10 BBIIOJIHEHUIO CAMOCTOATEIbHONU paboThI:
1. IToaroroBka K JIEKIUAM
2. [loaroroBka K MpakTUYECKUM 3aHATUSIM



