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AHHOTaAIUA

Meronauueckue yKa3aHUsi SBJISIOTCS  PYKOBOJICTBOM  JUIE  OOyYEHHS
OakajgaBpoB MO MPEeAMETY « IKOJOTHSD) I XUMUYECKUX TTPEATPUSTUN.

B meromuueckux ykazaHUAX IMOMHUMO MOAPOOHOTO M3JIOKEHUS TOpsAIKa
BBITIOJIHEHUS TPAKTHUECKUX PadOT MPHUBEIEHBI COOTBETCTBYIOIME PUCYHKH U
tabnuupl. Hactosinee Merogudyeckoe YyKazaHUE IMOMOXET CTYJCHTaM JIydlle
OCBOUT TEOPETUUYECKUN MATEPUAI IO JUCHUIIIINHE « IKOJIOTHSD) .

VkazaHus coaepkar TeMbl, NPEeIyCMOTPEHHbIE Y4eOHOM mporpamMmoit
MpeaIMeTa «IKOJOTUIY.

Meroanueckue yka3aHUsi pacCMOTPEHBI M PEKOMEHIOBaHbI Ha 3aceIaHHU
kadeapsl «llumeBas TEXHOIOTHS M MPOMBIIIIICHHAS 9KOJIOTHS » MPoTokos Nel ot
20 aBrycra 2018 .

Meroanuecknue yKa3aHUS YTBEP)KICHBI Ha 3aceJaHUd METOJAMYECKOTO
coBeTa byxapckoro WHXEHEPHO-TEXHOJOTUYECKOTO HMHCTHTYTa OT <« »
2018 ., mpoTokoa Ne



HNHCTPYKTAX 110 TEXHUKE BE3OITACHOCTH PABOTbI
CTYJAEHTOB
B IABOPATOPHH 110 9KOJIOI'NHU

1.CtynenT 00s13aH, 6epeXHO OTHOCUTCS K JJabopaToOpHOMY 000PYTI0BAHHUIO.

2.B nabGopaTtopum 3a KaxIbIM CTYJISHTOM 3aKpeIuIsieTcs MOCTOSIHHOEe pabodee
mecto. He pekomenyercst 6e3 pa3pelieHus MpernoaaBaTes MepexoauTh ¢ OJTHOTO
pabouero mMecrta Ha APYroe, a TAKKE MePEeCTaBIATh 000pyI0BAHHUE.

3.B naboparopun Bce CTyEHTHI JODKHBI padoTaTh B XajaaTax.

4.CTyneHThl HE JOJDKHBI 3arPOMOKIATh CTOJBI M TIPOXOAB! JHYHBIMH BEIIIaMHU,
JIOJKHBI COOJTIOIATh 3aJaHHBINA PACTIOPSIIOK Ha paboueM MecTe.

5.He ocraBnsate ©Oe3 Hamgzopa paloTamoIiue 3IIEKTPONPUOOPHI, KHUIISAIINE
KHUJIKOCTH, OTKPBITHIC CKISHKA C pPEAaKTHBAMH, HE CIUBATh JKUJIKOCTH C
pEaKTHBaMU B KaHAJIHM3AIMIO, MPH TMPUTOTOBICHUU pPACTBOpPA CEPHOU KHCIOTHI
HEO0XOIMMO CEPHYIO KUCIIOTY HaJMBATh B BOJY, a HE HA00OPOT.

6.3ampemiaeTcss BBIHOC PEAKTHBOB U3 ayIAUTOPUUM M OKCIEPUMEHTHI 10
CMEIIMBAHMIO UX 0€3 pa3pelieHus MpernoaBaTers.

7.Paboty ¢ peakTuBamMu, OOJIAIAIOIIMMHU PE3KUM 3allaXxoM, IPOBOJIUTH TOJIBKO B
BBITSDKHOM IIKady, paboTy ¢ €IKUMU PEaKTHUBAMU MIPOBOJIUTH, HE HAKJIOHSSCH HAJl
cocynoM, pabOTy ¢ HarpeBacMbIMH MaTepUAlaMU MPOBOJUTH, IOJB3YSACH
HAJICKHBIMH TEPMOJICPIKATEIISIMI U JIep)Ka UX OTBEPCTHEM B CTOPOHY OT ceOsl U
IpyruX, paboTaromUX pPSIOM, T.K. TPU HAarpEeBaHUM IKHIKOCTh MOMXKET

BBITIJIECHYThHCA.

8.Ilpy MONB30BaHWU CTEKJISSHHOW TMOCYAOW, pEXYIIMMU HMHCTPYMEHTaMH,
AIEKTPOOOOPYI0BAaHUEM cobroaaTh OCTOPOKHOCTh BO n30exKaHUS
TpaBMaTU3AIUH.

9.CobmroaTh mMpaBujia JMYHOM TUTHEHBI M OOILIEd KyJIbTypbl — HE Oparthb
MPEAMETOB, HE BBIJAHHBIX JJIS JAaHHOW TEMbI, MBITh PYKH TOCJI€ TPOBEACHUS
paboTHI.

10.ITpu mostyyeHUu TpaBMbI 0KOTa, MOMAJaHUH PEaKTUBOB Ha KOXY, B IJia3a, B
pPOT — HEMEIJIEHHO OOpaTUTBCS K IPENOoJaBaTeIIO0 I OKa3aHUsS WM IIePBOM
MEIULMHCKOW TTOMOIIM U MOCIEIYIOIINUX JCUCTBUM B 3aBUCUMOCTH OT BO3HMKIIIEH
OITACHOCTH.

11.ITo oxoHyaHUM pabOTHI MPUBECTU paboyee MECTO B UCXOIHBIN MOPSIIOK.



Tema 1. CAHUTAPHO - THTUEHHUYECKAS OLIEHKA BO3JYXA

JlabGoparopHasi padora Nel.

ONPEJEJEHUE TEMIEPATYPBI U ATMOC®EPHOI'O IABJIEHUS
BO3IYXA

Heab 3ansaTus: 1.03HaKOMHUTBCA C YCTPOWCTBOM W MPHHLIUIIOM pabOThI MpUOOPOB IO
U3MEpPEHUIO0 TeMIIepaTypbl U aTMoc(epHOro MJaBi€HHUS BO3AyXa B IPOU3BOJCTBEHHBIX
MOMELLEHUSX.
2.M3yunTh METOJIMKY KOHTPOJIS 3a TEeMIepaTypodl U aTMochepHbIM [aBlIEHHEM BO3AyXa B
IIPOU3BOJICTBEHHBIX [IOMEIICHHUSX. .

Onpenenenue TemnepaTypsl Bo3ayxa

Temmeparypa Bosayxa u3Mepsiercsas B rpaxycax Llenmscusa. 1 rpagyc Llenscus (°C) pasen
OJIHOM COTO¥ JIeJIEHHs TeMIIEPATYpPHOU 1IKajbl Mexy Toukamu kurerus (100 °C) u 3amep3anus
Bozel (0 °C). ITo 3nayenuro rpaayc Llenbcus paBusiercs rpaaycy Kenbsuna (K) — coBpemenHoi
equHuIEe u3mepenus temreparypsl. [1o cucreme CU 0 °C pasuo 273,15 K, a 100 °C — 373,15 K.

Jns nepeBoja rpaaycoB mkansl mo ®apenreiiTy B rpaaycel mo llenbcuio monb3yrorcs
dbopmynamu:

F=9/5C+32 C=5/9+(F-32)

IIpudopsi: B 3aBHCHUMOCTH OT Ha3HAUYEHUS pa3IHyYalOT TEPMOMETPBL: J1aOOpaAmopHbvle,
MeouyuncKue, eemepuHapHvle, 600sHble, NPUCMEHHble, Xumuyeckue, noueeHuvle W np. Jus
oTpezieNieHus] TEMIEPaTyphbl BO3AyXa B IOMEUICHUSIX U BHE UX IPUMEHSIOT PTYTHbBIE, CIHPTOBBIC
U DJICKTPUYECKUE TEPMOMETPHI.

PTyTHBIE TEpMOMETpPHI HMMEIOT IIMPOKOE PACIPOCTPAHEHHE, OHU OTJIMYAIOTCS OOJBIION
TOYHOCTBIO M TO3BOJISIOT M3MEPATh TEMIIEpATypy B mpexaenax or —35 mo 375°C. Cnuprosbie
TEPMOMETPBI MEHEE TOYHBI, HO JAIOT BO3MOXKHOCTh U3MEPSTH HU3KKE TeMieparypsl qo —70°C,
YTO HEBO3MOXKHO OTPEACTUTh PTYTHBIMH TEPMOMETpaMHu (PTYTh 3aTBEPJIEBACT IIPH TEMIIEpaType
-37,4°C).

s perucTpanyii MaKCUMaJIbHOM M MUHHMAJIBHON TeMIIEpaTypbl B TEUYSCHHE KaKOTO JINOO
OTpe3Ka BpPEMEHHM  CYIIECTBYIOT  CIELHAlbHble MHHMMAalbHblE, MaKCHUMalbHblE U
KOMOWHUPOBaHHBIE MAaKCUMAIIbHO-MUHUMAJIbHBIE TEPMOMETPHI.

Maxkcumanvnvie mepmomempul (PTYTHBIE) MOKa3bIBAlOT MAaKCHUMAJIbHYIO TEMIIEpPATypy
BO3/lyXa B MEpUO;] HAOJIIOICHHI.

PTyTHBIE MakcuMallbHbIE TEPMOMETPBI B MECTE MEpexoja pe3epByapa B KalWUIIP UMEIOT
CyXeHHe. PTyTh pacmmpssch TpU TOBBIIICHUHA TEMIIEPATYphl MPOABHTACTCS MO KaMWLIAPY.
Korna jxe Temmeparypa CHH)KaeTCsl CTOJIOMK PTYTH OCTAaeTCsl B KallWUIAPE, TaK KaK HE MOXKET
IPEONIONIETh CONPOTHBICHHS B CY)KeHOM MecTte. /s BO3BpamieHuss pTyTH B pe3epByap
TEPMOMETP Mepe]] YHOTpeOIeHnEM CUIbHO BCTPSXUBAIOT.

Munumanvhnoiii mepmomemp (CIMPTOBOW) TMOKa3bIBAET MUHUMAIbHYIO TEMIEPATypy B
nepuosl HaOmojeHuid. PesepByap oToro TepmMomMeTrpa s YBEIMYEHHS  IUIOINAAM
COIIPHKOCHOBEHHUSI C BO3JIYXOM JIENAlOT B BHJE BHWJIKH. B TpocBeTe Kammiuisipa TepMOMETpa
UMeeTCsl yKaszaTellb — CTEeKJISHHBIA INTH(QTUK, KOTOPbIM Tmepea HayaloM H3MEpEeHUs
TEMIIepaTypbl MOABOISIT K BEpXHEMY YpOBHIO criupTa. CHIUpT, pacHMpssCch NMPH TOBBIIICHUN
TEeMIIepaTypbl, CBOOOJAHO MPOXOAUT MHUMO yKazaTels, KOTOpbIH ocraerca Ha Mecte. [lpu
MOHMKCHUU TEMITEPAaTyphl CITUPT C)KUMAETCSI M B CHITy TTOBEPXHOCTHOTO HATSKCHUS, yBJICKAeT
3a coboif ykazarenb. [losToMy BepxHMI KOHel ykazaTens Bcerga (UKCHUPYEeT MUHHUMAJIbHYIO
TEMIIepaTypy.



Kombunuposannwiti  MaxcumanoHo  MUHUMAAbHBIU — MepMOMemp  WUCHONb3YeTCs UL
W3MEpPEHHs KOJeOaHW TeMmmepaTryphl B MOMEIICHUSX. TepMOMETp HMMEET BHJ H30THYTOH C
000MX KOHIIOB TPYOKH, y KOTOpPOH MpaBblii KOHEIl PACIIUPEH B BHJIE IlIapa, a JICBBIA B BUIC
LWIAHIPA.

Cpenssist (HUXKHSS) 4acTh TPyOKM 3all0jHEHA PTYThIO, JIEBOE KOJEHO — CIMPTOM, a IIpaBoe
HAIIOJHEHO CIIMPTOM TOJBKO IO MOJOBHHBI HIAPOBUAHOIO pacmvpeHus. Bo BTopoil mnonosuHe
ATOTO pAaCUIMPEHHs] HaXOIATCs maphel cnupTa. Haj pTyTHBIMM MEHUCKaMH B OOOMX KOJIEHAax
UMeeTcsl 10 CTaJbHOMY YyKasaTelllo co LeTHMHKaMmu. llepen ompeneneHuem temmeparypsl 00a
yKazaTensl Mpu MOMOIIM MarHUTa MOJABOIAT K MEHHUCKaM PTYTHOrO CToJ0a Tak, 4yTOOBl MX
HVKHHME KOHIbI KaCaJIUCh PTYTH.

[Ipu moHMXEHUU TeMIepaTypbl CIUPT B JICBOM KOJIEHE PACHIMPSETCS, AaBUT Ha CTOJIOHK
PTYTH M IIEPEIBUTaeT €ro B IpaBoOM KoyieHe TpyOku. OIHOBPEMEHHO MEpe/IBUraeTCsl BBEPX U
yKazaTenb TemmnepaTypbl. [Ipu MOHMXEHHH TeMIepaTypsl B OOpaTHOM IBMJKEHUHU CIHpPTa H
PTYTH yKas3aTedb B pe3ylbTaTe TPEHUs IIETMHOK OCTaeTcsi Ha MecTe U  (UKCUPYET
MaKCHUMaJbHYI0 Temmeparypy. [Ipu 3ToM cTONOMK PTYTH B JIEBOM KOJICHE IMOJHUMAETCS M
IIPOTAJIKUBAET YKa3aTelb KOTOPBIM ITOKA3bIBAET MHHHMAJIBHYIO TEMIEpAaTypy 3a HEpPHOL
Ha0JII0IEHUH.

JUis m3MepeHust TemIepaTypbl IUNIOCKUX MOBEPXHOCTEH (CTEH, MOJIOB U Ip.) UCHOIb3YIOT
MepMoMempybl ¢ NIOCKUMU, CRUPATILHO U3BUMBIMU pe3epe8yapamu, YBEIUUNBAIOIMMU IUIOIA/b
COIIPUKOCHOBEHHUs1 ¢ moBepxHocThio. Illkama Ttepmomerpa, s ynoOCTBa HaOJIIOJEHUH,
pacrosiokena moJ| yriioM 90° K IIocKocTd cnupaid. YToObl HCKITIOUUTD BIUSIHAE TEMIIEPATYPHI
BO3/JyXa IIOMEIIEHUS Ha IOKa3aHMWs TEPMOMETPA, €r0 CHUPAIb 3aIULIAI0T KPY)KKOM M3 CyKHa
WIN TIPOOKU. DTOT TEPMOMETP MPHUKPEIISIOT B TOUKE U3MEPEHUS HA CTEHE WIIM TOJTy 3aMa3Koi
U3 BOCKA C KaHU(OIIbIO.

ONEKTPOTEPMOMETPBl  UCIIOJIB3YIOTCA  JJIi  M3MEpPEHUs TEeMIepaTypbl Bo3Ayxa B
HOMEIIEHUAX, OrPaXJAIOIIMX KOHCTPYKIMH (CTE€H, IOTOJIKOB, IIOJIOB), MOACTUJIKK U T.II
[Tpunuun paeiicTBusi MpUOOPOB OCHOBAH Ha CHOCOOHOCTH MHMKPOTEPMHUCTOPOB H3MEHSTh
COIIPOTHUBJIEHUE NIPU HE3HAYUTENIbHBIX KOJeOaHUsX TeMneparypbl. OHU ObIBAaIOT pa3HbIX TUIIOB:
1) anexkrporepmomerprl DTII-M, TOMII-60, AM-2M, 3BM-2. [Ipeana3znaueHsl A1 U3MEPEHUS
TEMIIEPATypbl BO3JyXa B IOMEIUEHUAX [UIs JKMBOTHBIX, TEMIIEPATypbl IOBEPXHOCTEH,
OTpaskJIeHUI U Jp.; 2) anekTporepMoaneMoMeTp DA-2M ciayKuT AJig U3MEPEHUS TeMIIepaTyphl,
CKOPOCTH JIBUJKEHUS BO3AYyXa U HAIIPABJIECHUS BO3YIIHBIX TIOTOKOB.

Jlns peructpanuu TemrnepaTypbl Bo3/lyXa B TEUEHUHU KaKoro JIMOO OTpe3Ka BpeMEHHU (CYTKH,
HeJeNsl) IPUMEHSIIOT mepmozpagbl.

Tepmorpad cocroMT M3 JaTyUMKa TeMIepaTypbl, OMUMETAJUIMYECKON IUIACTUHKH,
HepeAaToOuYHOro0 MEXaHUu3Ma, CTPEJIKH ¢ IepoM, 6apabaHa ¢ YaCOBBIM MEXAHU3MOM U KOpITyca.

[Ipunnun pabotsl Tepmorpada OCHOBaH Ha CBOICTBE OMMETAUIMYECKOW ITACTHHKHU
U3MEHATh KPHUBU3HY B 3aBUCUMOCTHM OT TeMmIeparypbl Bo3ayxa. WM3meHeHus wusruba
OMMEeTaJUIMYECKOH MJIACTUHKY 4Yepe3 NepeaTOYHbIi MEXaHU3M JAEUCTBYIOT Ha CTPENKY C EPOM
B BUJIE JIOJIOYKH 3allOJTHEHHOH CIIENUaIbHBIMU YEPHUIIAMH, KOTOPOE MOAHUMASACH U OIyCKasCh,
YepTUT Ha JIEHTE Bpallarolerocss 6apabaHa TeMIepaTypHyl KpuBylo (TepMmorpammy). Jlenrta
TepMorpada pasrpaduieHa MO TOPU3OHTAJM HA HEAENIHM, JHU W Yachl, a MO BEPTUKAIM Ha
rokasarenu teMreparypsi ot - 30° mo +40°C.

Puc.1.Tepmorpa¢ tuna M-16A.

1 — xopnyc; 2 — KOPPEISALNOHHBINA BUHT;

3— OuMeTauInvecKkas TIACTUHKA (IATYUK TeMITEPaTyphI);
4 — cTpenka ¢ Iepom;

5 — GapabaH ¢ 4acOBBIM MEXaHH3MOM U AMArPAMMHOU
JICHTOH.




IIpaBusa nu3mMepeHus TeMNepaTypsbl:

1. Temneparypy Bo3AyXa B NOMELICHUSX H3MEPSIOT TPU pa3a B CYTKH (YTPOM JHEM M
BEUEPOM) B OJHO M TOXE BpeMs B TpeX Toukax (CepeAuHEe TMOMEIIECHHS M JBYX yriax Mo
JUaroHaJlv) Ha pacCTOSHUU 3M OT npo1oibHbIX cTeH U 0,8-1,0 M OT TOPLIOBBIX.

2. Tepmomerp wiu Tepmorpad cienyer pacrmojaraTh Tak, YTOObI HA HETO HE JCHCTBOBAIN
IpsIMblE COJTHEYHBIE JIYUU, TEIUIO OT HAarpeBaTEe/IbHBIX YCTAHOBOK U MPHOOPOB, OXJIAKIACHUS OT
OKOH U BEHTWISIIIMOHHBIX KAHAJIOB, TEPMOTpadBbI CIICAYET U30JUPOBAThH OT KHBOTHBIX.

3. [IpoaomKkUTeTbHOCTh U3MEPEHUSI TEMIIEPATYPHI B KAX/I0 TOUKE JI0JI)KHA OBITH HE MEHEE
10-15 MuH ¢ MOMEHTa YCTAaHOBKH TEPMOMETPA.

3anuch pe3yJbTaToB HccaeI0BaHUH

ITomemenne
30HBI UCCIIEAOBAHUS Temmneparypa, °C
V nona Ha BeicoTe 0,5 M
V moma Ha BeIcoTe 1,2 M
Ot norosika Ha pacctostHuu 0,6 M
Cpennsisi TeMiieparypa

Onpenenenue aTMocgepHOro 1aBJIeHUS

Boznyx okpyxaromuii 3eMHOH 11ap, UMEET ONpEeICHHYI0 Maccy: 11 Bo3ayxa Ha ypOBHE
Mops BecuT 1,294 r. JlaBneHue, oka3zblBaeMOe BO3AYXOM, HAa3bIBAIOT aTMOC(EPHBIM JaBICHUEM.
Haxongmmiics Hax 3emuieil BO3AyX OKa3blBa€T HA Ka)XIblil CAHTUMETP €€ MOBEPXHOCTU Ha
YpOBHE MOpS TaKoe JaBJleHHE, Kakoe okasai Obl rpy3 Maccoii 6onee 1 kr (1029,8 ).

ATMOchepHOe TaBlieHUuEe H3MEPSETCS BBICOTONW PTYTHOTO CTOJI0A, YPAaBHOBEUIMBAIOIIETO
9TO AaBiieHue. HopManbHBIM JaBlieHHEM MPUHATO cuuTaTh 760 MM PT.CT., WIH €AUHUILY Oap.
Onun Gap coorBercTBYyeT AamieHuto 750,06 mm pt.ct. Bap pasmensiercs Ha 1000 mummbap
(M0ap). Otcroga 1 mOap paBen 0,75 MM pT.cT., a AaBIeHue B 1 MM pT.CT. cOOTBeTCTBYeT 1,33
MOap. B mocnennee Bpems paBneHue BhIpaxkaercs B eamHunax llackans (Ila). ITackamp — 310
JTaBJIEHHUE, BBI3BIBAEMOE CHJION OJTHOTO HBIOTOHA (OAMH HBIOTOH — 3TO CHJIA, COOOMIAIOIIAs Ty
Maccoit 1 Kr yckopeHue B lM/Cz) Y PaBHOMEPHO PACTIPEICTICHHOE TI0 TTOBEPXHOCTH TIIOMIA b0 |
M%. OJIMH TeKTOMACKAlb paBen 100 nmackansam wim 133,322 MM.pT.CT., @ HOPMAJIBHOE JIaBJICHHE
760 mm.pt.cT cootBeTcTBYeT 1013 rexronackaneit (mpuiioKeHue ).

IIpudopsi: ATMOCcpepHOE HaBIEHHE U3MEPSIOT PTYTHBIMU CHU(OHHBIMH OapomeTpamu U
METaJUINYECKUMHU OapoMeTpaMHU-aHEPOHIaMH.

Pmymnuiti cugponnswiti 6apomemp — mpudOp OYEHH TOUHBIA, HO TPeOyeT OCTOPOKHOTO
oOpallleHns ¥ TIOYTH HE BBIIEPKUBACT NepeBo3kH. [103TOMy UM MOIB3YyI0TCS TIPU 1a00PaTOPHBIX
HCCIJIEIOBAHMSIX U IPU IPOBEpKE OApOMETPOB aHEPOUIOB.

bapomemp-anepouo (bAMM) siBnsieTcst NOPTATUBHBIM MPUOOPOM U LIMPOKO MCIIOJIB3YIOTCS
JUIsT TUTUEHWYECKUX HCClIeoBaHuN. BakHeiiel 4YacTbio ATOro mpudopa sBISETCS ToJias
TOHKOCTEHHAasi MeTaJulnyeckas KopoOka ¢ ToQpHUpPOBaHHBIM JHOM M  KPBIIIKOW WM
TOHKOCTEHHAsl IUIOCKas TpyOKa, COTHyTasi B BU/I€ [1O/IKOBBI.

BHyTpu KOpoOKM MM TpyOKH HaXOAWTCS paspekeHHbIH Bo3nyx (10 50-60 mwm.pt.ct.). B
pe3ynpTaTe KoJieOaHW aTMOC(EepHOro [aBJIEHUS CTEHKHM KOpPOOKH CHaBIMBAIOTCS WU
BBIMIAYMBAIOTCS, a KOHIBI TPYOKH pa3ruOaroTcs UM CTUOAI0TCs. DTH U3MEHEHHUS Yepe3 CUCTEMY
pBIYaroB IepefalTcs  CTpeike, JBWXKylleiics mo 1udepOnary, pa3feleHHOMY Ha
MWUIMMETPOBBIE WM TMOJTYMHJUIMMETpOBBIe jeneHus. [lokazanuss Oapomerpa-aHepouaa
3aMUCHIBAIOT TOCJE JIETKOTO IMOCTYKMBAHMS TMAajblEM MO CTEKIy A yCTpaHEHUs TpEeHus B
pblyarax rmnepegaud. bapomerp-aHepoua XpaHAT B 3aKpbITOM (yTiaspe B TOPHU30HTAIBHOM
MOJIO’KEHUH.



bapoepag npumeHsIOT 1A UIMTENbHBIX HAOMIOACHUHN 32
W3MEHEHHWSIMA  aTMOC(EPHOTO JaBJICHUS W WX 3aIKCH.
OcHoBHOM wyacThio Oaporpada sBISETCS TOHKOCTCHHAs,
MeTaJuTnYecKast

KOpoOKa ¢ pa3peXKeHHBIM BO3AYXOM, BOCIPHUHHMAIOLIAS
W3MCHEHHE JaBJICHUS BO3ayxa. Yepe3 CHUCTEeMY pbhIYaroB
U3MEHEHHsI 00beMa KOpPOOKM TMepefaroTcs Ha CTPENIKy C
MMUCYUKOM, KOTOpBIM, Ha pasrpadeHHON JieHTe Oapabana,
TaKXke Kak y TepMmorpada BBHUEPUMBACT KPUBYIO KOJIEOaHHN
aTMOC(EpPHOTO JABIICHHS 32 CYTKU WIN HEJIENIO.

Jis  OTHOBPEMEHHOTO  OMpENEeNeHUs  TEeMIIEpaTypHl,
OTHOCHUTEIIbHOW BIIQKHOCTH W  aTMOC(EPHOrO  JaBJICHUS
TIOJIB3YIOTCS YHUBEPCANbHBIM OAPOMEPMOSUSDOMEMPOM.

Puc.2. bapomerp-anepony

IIpasuna pabomsi ¢ npubopamu. Ilpu onpeneneHun atMochepHOTo AaBIeHHUS CH()OHHBIE
0apoMEeTpBI MPUMEHSIIOTCS TOJIHKO HA METEOCTAHIUSAX ISl POBEPKH TOYHOCTH PAOOTHI IPYTHX
GapoMeTpoB.

Bapomerp-aHepou ycTaHaBIMBAaeTCS B MOMEIICHHH Ha OIpenesieHHOM Mecte. Paboueit
YaCThIO SIBIIICTCSI OE3BO3/AYIIHAS METAJUTMYECKasi KOPOOKa, KoJeOaH!us KOTOPOH TepeIatoTcsl Ha
CTpenky mnpubdopa. AtTmochepHOe JaBlICeHUE MEHSETCS B TEUCHHE CYTOK W TOXTOMY, CHSATHE
NOKa3aHui ¢ MprOOpa MPOBOAUTCS HECKOIBKO Pa3.
baporpag paboraer moO mnpuHOMIY OapoMmeTpa-aHEpOWIa, HO TOKa3aHUS W3MEHEHHs
aTMOC(EpHOTO JaBJICHUS 3alUCHIBAIOTCS HA JICHTY OapaOana. Ilepen ycraHoBkoii mpubopa B
pabouee nonoxenue, 6aporpad 3aBOJAT MPH MOMOIIM BHHTA, Ha OapabaHe MPUKPEIUISIOT JICHTY,
CTPEJIKY MOJBOMST K YPOBHIO aTMOc(epHOro naBieHus (1o MOKa3aHUsAM OapoMeTpa-aHepOuia).
B MoMeHT ycTaHOBKM TpuOOpa CTPENKY 3apsDKAlOT HE 3aCHIXAOIIMMH  TIUICPUHOBBIMU
yepHmwiIamMu. [10 UCTEYEHNN CYTOK WIIM HEJIeIM CHUMAOT NTOKa3aHUsl JICHThI TprOopa.

Puc.3. baporpad

BeiBOABI:




JlabopaTopnasi paGora Ne2.
ONPEJAEJIEHUE BJIA’KHOCTHU BO3YXA

Ileab 3aHATHSA. 3HAKOMCTBO C OCHOBHBIMHU TUTPOMCTPUUCCKUMU BCIIMUYMHAMU, U3YYCHHC
u pa60Ta C HpI/I60paMI/I IJI1 ONpCACIICHU BJIAXKHOCTH BO34yXa B IIOMCIICHHWH, OCBOCHHC
MCTOAUKHU U3MCPCHUS BJIAXKHOCTU BO31yXa.

s ompeneneHns BIAXKHOCTU BO3AYXa IMOJB3YIOTCS: 2UePOMEMPAMU, NCUXPOMEMPAMU U
euepoepaghamu. I'uecpomempul Obl8arOm 8oN0CAHbBIE U MemalIudecKue, ncuxpomempst Agzycma
(cmamuueckue) u Accmana (acnupayuonuvle); 2uepocpagul cymounvie u Hedeivhbie.

BnaxxHocThs BO31lyxa, KaK U €ro TemrepaTrypa, OlpeAeNsieTcsl TPU pa3a B CyTKU U B TEX XKe
TOYKAX TTOMEIICHHUS.

BnaxxHoCTh BO3AyXa MOCTOSIHHO MEHSIETCSI U XapaKTepU3yeTCsl pa3IuyHbIMU BETMYUHAMU
WA TUTPOMETPUYCCKUMH MTOKA3aTeIIsIMU.

AOcCoIOTHAsT BIQXHOCTh (€) - KOJWYECTBO /B I/ WM K€ YINPYroCTh BOISHBIX I1apOB,
COIEPIKAILMXCS B OJHOM M° BO3/yXa IIPU JAHHOI TeMIIepaType.

MaxkcumanbHas BnaxHocTs (E) - npeaenbHas ynpyrocTs WM MaKCUMalbHOE KOJIHMYECTBO
(B T) BOASHBIX MAPOB, COAEPIKAIIMXCS B OJJHOM M ~ BO3/1yXa MPHU JaHHOM TeMIeparype.

OtHocuTenbHas BIAXHOCTH (R) - OTHOIICHHE aOCOMIOTHON BIAKHOCTH K MaKCHMAalIbHOM,
BBIpQXCHHAS B MPOIICHTAX

R=e/E-100

Hedunut Haceimenus /J1/ - pa3HOCTh MEX1y MAKCUMAIBHON M aOCOIOTHOM BJIaXKHOCTBIO
MpY JAHHOW TeMIepaType:

Hd=E—-e

Touka pocsr /T/ - Temneparypa, Ipu KOTOPOW BOJISTHBIE TTAPBI, HAXOSIINECS B BO3IyXE,
JIOCTUTAIOT HACBIIECHUS U MIEPEXOJIAT B )KUAKOE COCTOSHUE /KOHIIEHTpALKs BJIaru B BUJE POCHI
Ha XOJIOJHBIX IIOBEPXHOCTSIX.

IIpu6opsr: [l ompeneneHuss OTHOCHUTENBHOW BIaKHOCTH BO3JyXa HPUMEHSIOT
euepomempel — TIPHOOPBHI, AEHCTBHE KOTOPHIX OCHOBAHO HA CIIOCOOHOCTH OOE3KUPEHHOTO B
3pupe YEIOBEYECKOT0 BOJOCA YJUIMHATHCS MPH TOBBILIEHUH OTHOCHUTENIBHOW BIA)KHOCTH
BO3/lyXa U YKOpA4YMBATHCA MPU €€ IMOHUKCHHUH. HpI/I HN3MCPCHUU OTHOCHTEIBHON BJIQYKHOCTH
BO3/lyXa TUTPOMETpP YCTaHABIMBAIOT B BEPTHKAIBHOM IOJOXEHWU M OTCYET NMPOU3BOIAT IO
nokasarensim ctpenku (%), crmycTs 3-4 yaca OoT Havyana ycTaHoBKU win yepe3 20-30 MuHyT npu
MOCTOSIHHOM MOJIb30BaHUU.

AGCONIOTHYIO BJIaXHOCTh BO3/yXa ONpenessitoT ncuxpomerpamu. Ilonb3yscs Tabnuuei
YIOPYTOCTH BOJSHBIX IIapOB, HACHINAIOIINX BO3AYX IpU Pa3HBIX TEMIIEparypax, IO
CHeHalbHBIM (OpMyJiaM BBIUUCISIOT OTHOCUTENIbHYIO BIAXHOCTb, ACQHUIMT HACBHILEHUS U
TOYKY POCHI.

Cmamuueckuil ncuxpomemp Aezycma COCTOMT W3 JIBYX OIMHAKOBBIX TEPMOMETPOB
YKpEIUIEHHBIX B OJIHOM IITaTHMBE Ha paccTossHUM 4-5 cM npyr oT apyra. PesepByap ogHOro us
TEPMOMETPOB (BJIAKHOTO) OOEPHYT KYCOYKOM TKaHHM, KOHEI] OOEPTKH CBEPHYT XIYTOM U
MOTPYXKEH B PACHIMPEHHBIM KOHEI[ H30THYTOH TpyOku-npoOupku. TpyOKy HAmOIHSIOT
JTUCTUJUTMPOBAHHON BOJIOW. B CHIy KanmwiuISpHOCTH, MaTepHasl MOCTOSHHO CMAyMBaeTCs, U C
miapuKa TEPMOMETpa IMOCTOSIHHO HCMApseTcs BOJA. OTO BBI3BIBAET MOTEPIO  Teria
MPOTIOPITMOHAIIBHO CKOPOCTH HcIapeHus. VcmapeHne mpoucXoauT TeM DHEPrudHee, YeM CyIe
BO3/lyX. B CBsI3UM C 3TUM M MOKa3aHUs TEMIIEpaTypbl HAa BIAKHOM TEPMOMETpPE HUXKE, YEM Ha
cyxoM. Pa3HocTh nokazaHuili 000MX TEPMOMETPOB U OEPETCs 32 OCHOBY PaCUETOB.



B mpon3BOACTBEHHBIX YCIOBHSX OTHOCHTEIBHAS BIIAXXHOCTb BO3[yXa OpPUEHTHUPOBOYHO
MO3KHO OIPENIEIUTh [0 CIENHUATbHBIM ICUXPOMETPUUECKUM TaOIHUIIaM.

AOCOIIOTHYIO BIJIQXXHOCTh BO3JyXa I10 IOKAa3aHUSM CYXOrO M BJIQ)KHOTO TEPMOMETPOB
ncuxpomerpa ABrycra (CTaTUCTHYECKOTO) BHIYHUCIISIOT IO CleAyroleit popmyie:

A=E-q- (T:-T,) B

e A — aGCONIOTHAs BIAXKHOCTh BO3AYXa, I/ M °; E — MakcHMalbHas BIIQXKHOCTh BO3/yXa 110
MOKa3aHUAM BJIQXKHOTO TEPMOMETpPA; 0L — MCUXPOMETPHUYECKUI Kod(duImenT, 3aBucsAmui ot
CKOPOCTH JBW)KEHHs Bo3ayxa; T; — Temmeparypa 1o cyxomy tepmomerpy, °C; T, —
TeMIleparypa o BIaXHOMY TepMomeTpy, 'C; B — GapomeTpuyeckoe IaBj€HHE B MOMEHT
onpezeneHus, MM. pT. CT.

Tabanna ncuxpomerpuyeckux Ko3¢gpdpuuneHTon

CxkopocTb Koaddunment [Tpumeuanue
JBUKEHUSA
BO31yXa, M/C
0,13 0,0013 B tom cnyuae, ecnu omnpeneieHue BIAKHOCTH BEICTCS

B HEMOJIBIDKHOM BO3AyXe€ IOMeNIeHUu (TIpu 3aKpbITOM
BEHTHJISLIMM U OTCYTCTBUU CHJIBHOTO BETPA CHAPYKH).

0,2 0,0011 Ecom omnpenenenwe Benercs B TMOMEIICHUH TPH
OOBIUHBIX  yCIOBHSIX cjHaboro JABMKEHHMSI  BO3JAyXa
(OTKpBITa BEHTUJISILIMS).

0,4-0,5 0,0009 Ecmm B moMemieHMH oOmIymiaeTcs eje  3aMeTHOe
JBIKCHHE BO3ayxa (Caa0blii CKBO3HSK) HJIM BIIaXKHOCTh
OIpEIESIETCS. B HAPYXKHOM BO3IyXe MPH KAKYIIEMCS
OTCYTCTBHHM BCTpA.

0,8 0,0008 Ecimum oxomo mpubopa B IMOMEIICHUH CO3JacTCA
HCKYCCTBEHHOE JBMXKCHHE BO3ayxa. Ilpu ompeaeieHuu
BJI&KHOCTH HAPY)KHOT'O BO3/yXa — €JI¢ 3aMETHBIH BETEPOK.

2,0 0,00074 Ecam  ompeneneHne BIaXXHOCTH IMPOU3BOJIUTCS B
Hapy»XHOM BO3JyXe MPU YMEPECHHOM JIBIDKCHUH BO3IyXa
(crabblil BETEPOK).

Acnupayuonnviii ncuxpomemp Accmana COCTOUT W3 JBYX OAMHAKOBBIX TEPMOMETPOB,
pe3epByapbl KOTOPBIX OKPY)KEHBI IByMs METAITIMYECKUMHU THJIb3aMH IS 3aIIUThI OT TEIJIOBOU
panuanuu, a Takxke (GuOpoBON MPOCIOMKON s 3alUTBl OT TEMJIONPOBOJHOCTH OIPABBHI.
['unp3bl nepexoasaT B 001Iy0 TpYyOKY ¢ HEOONBIINM aCIUPALIMOHHBIM BEHTUIISITOPOM Y BEPXHETO
KOHIa. BEHTUIATOp NPUBOIUTCS B ABMKEHHUE NPYKUHOM, KOTOPYIO 3aBOJST KIOYOM M MOKPBIT
konmaukoM. IIpu paboTe BeHTHIISITOpAa BO3AYX MPOCACHIBAETCS CHU3Y Yepe3 I'MiIb3y B OOl
BO3IyXOIPOBO/I C IIOCTOSTHHON CKOPOCTHIO 4 M/C.

OTcuer mokazaHui CyXoro M BIaKHOTO TEPMOMETPOB C TOYHOCTHIO J10 0,1° C IIPOU3BOIAT
yepe3 10-15 mMuH. 3anuch nokaszaHui TEPMOMETPOB MCUXPOMETPA MPOU3BOJAT JIETOM depes 4-5
MUHYT, a 3MMOM yepe3 15 MUHYT 1ociie Hadaja paboThl.

AOconoTHas BIAXXHOCTh OMNpEJeNeHHas IMCUXPOMETPOM AcCMaHa, PacCUUTBHIBAETCS I10

dbopmyre:

A=E—-05-(T;-T,) - B/755

rae 0,5 — mIOCTOSHHBIN TcuXpoMeTpuueckuil kodddumment; 755 — cpeqHee GapoMeTpUYEcKoe
JaBJIieHUE /MM. PT. CT./.

[Tocre onpenerneHus: aOCOIFOTHOM BIQKHOCTH BBIYMCIICHUE OTHOCHTEIBHOM BiaxkHOCTH /R/
MIPOU3BOJAT MO MPHUBEACHHON paHee dopMmysie. MOXHO MONYYUTh CYTOYHBIE WJIM HEJENbHbIE



JaHHBIE 00 OTHOCHTENHHOW BIAXKHOCTH BO3/yXa HEMOCPEICTBEHHO, 0€3 TOTOTHUTEIbHBIX
BBIYHCIICHHM, C TIOMOIIBIO 2uepoepaghos Ha CIeIUaIbHON THarpaMMHOM JICHTE.

[Mpuanun pabotel TUrporpada OCHOBAH Ha CBOMCTBE OOE3KUPEHHOTO ITyYKa BOJOC B
apQoBoii cucteMe, U3MEHATH UIMHY B 3aBUCUMOCTU OT MOBBIIICHUS WM CHUKEHUSI BIAYKHOCTU
BO3/1yXa.

V3MeHeHus JUIMHBI ITy4Ka BOJIOC Yepe3 MepeAaTOUHbIl MEXaHU3M JEHCTBYET Ha CTPENIKY C
NnepoM B BHJI€ JIOJIOYKU 3AMOJIHEHHOW CIENHMATbHBIMU UYEpPHUJIAMH, KOTOPOE MOJHHUMAsCh U
OIyCKasACh, YEPTUT Ha JIeHTe Bpamjaromerocss Oapabana rurporpammy. Jlenta rurporpada
pasrpadieHa MO TOPHU3OHTAIM HA HEAETH, THU M Yachl, a MO BEPTHKAIM Ha TOKa3aTeln
oTHOCcHUTEIbHON BiaaxxHOCTH OT 0 % 10 100 %.

<<

Puc. 6. I'urporpad tuna M-21A:
Hpliee 1 — kopmyc; 2 — my4ok 00e3’KUPEHHBIX
il BOJIOC (JATYMK BIAXHOCTH); 3 —
KOPPEKIIMOHHBI BHHT; 4 - CTpesKa ¢
Puc 5. T'mrpomerp MB-18: 1 — raiika s | mepom; 5 — OapabaH C YacOBBIM
nepeMeleHs] X0I0BOr0 BHUHTA; 2 — XOJOBOW | MEXaHU3MOM U JMArpaMMHOM JICHTOM.
BUHT; 3 — 00€3KUpEHHBIN BoJIOC; 4 — pama; 5 —
nKana; 6 — cTpesnka.
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3anuch PE3YJIbTATOB UCCICA0OBAHUSA BJIAKHOCTH

ITomenienue
30HEI Ilokazanus Bnaxxnoctb Touxka
HCCIICJOBAHUS TEpMOMETpaA a0COJTIOTHAS,| MaKCHUMallb- |OTHOCHUTENb-| ACHHUITAT pOCHI
/v’ Has, Has, HaCHIIICHHS, e
Cyxoro| BIaXHOTO o % M

Ha BricoTte 0,5 M

Ha BricoTe 1,2 M

Ot notonka 0,6 M

Cpenusis
BIIYKHOCTb

BreiBOABI:

JlaGopaTopHas paGora Ne3.
OINNPEJAEJIEHUME YIVIEKUCJIOI'O I'A3AB IIOMEIIEHUHA

Ileab 3aHATHA: 3HAKOMCTBO C CYIIECTBYIOUIMMH METOJaMH, MpubopamMu U
000pyI0BaHUEM /UJIsl OTIPEAEIICHUS YIVIEKUCIIOTO ra3a B BO3/lyX€e NOMEILEHUH.

KonuuecTBo yriekucioro rasza B BO3/1yX€ IOMEIIEHUH — OJUH U3 MOKa3aTeael 4uCTOThI
BO31yxa. Yriekucibii ra3 (CO;,) — MaIOTOKCHYHBIN Ta3 0e3

usera u 3anaxa. Oxun jutp rasza npu 0°C u 760 mm pr.ct. Becur 1,9769 mr, a 1 mr
3aHumMaeT oowreM 0,509 M. [JomycTrmasi KOHLIEHTpalys ero B Bo3ayxe He 6onee 0,25%.

Jlns omnpeneneHus YriEKHCIOro ra3a B BO3JyX€ CYIIECTBYET HECKOJIBKO CIOCOOOB.
Obvemnvie MemoObl npu nomowu 2azoananuzamopos (Xonoena, Kyopasyesa, Kanmvikosa u
0p.), C WX TOMONIBI0 IO YMEHBIICHHIO 00beMa HCCIeayeMOi MpoObl BO3ayXa MOCTe
MOTJIONICHUS] YIJIEKUCIOThl TpPU TPOMYCKAHUM Yepe3 pacTBOPHI IIENOYM YCTaHABIMBAIOT
KOJIMYECTBO YTJIEKUCIIOrO Ta3za B Bo3nyxe. Memoo /{.B.[lpoxoposa MOXeT OBITh WCIONBH30BaH
JUIsl OPUEHTUPOBOYHBIX OINPEEICHUIN YIIIEKUCIOTh B Bo3ayxe. [lpuHuum sToro meroma —
CPaBHMUTEIBLHOE UCCIIEOBAHUE COCTaBa BO3/1yXa NMOMEILIEHHUS U BO3AyXa HapyKHOH aTMocdepsl,
conepxkanue CO; B kotopom coxpansercs Ha ypoBHe 0,04% B ropoackom Bosnyxe u 0,03% B
BO3J1yX€ CEJIbCKOM MECTHOCTH.

Jns ompeneneHus YrieKMCIOro ra3a B BO3JAyXe MOMEIICHHWH Hapsaay ¢ OOBEeMHBIMU
METOJaMH TPUMEHSIIOT mumpomempudeckuti memoo Cyboomuna-Hazopckoeo, naromui
JIOCTaTOYHO TOYHBIE PE3YNIbTATHI.

[MpuHtMn MeToma 3aKiIrYaeTcss B TOM, YTO THUTPOBAHHBIM PACTBOPOM €IKOTO Oapus
(Ba(OH);) morunomaercsi yriaekuciblid ra3 U3 OmpeneleHHoro oobema Bosayxa. [lo pasHocTu
TUTPOB pacTBopa Oapus [0 U TMOCJE€ TMOTJIOIIEHUS VYIJIEKUCIOro rasa ONpPENeNsioT €ro
KOJIMYECTBO BO B3ATOM JJISl HCCIIEIOBaHUS 00beMe BO3/1yXa.

IMocyna, mpuGopsl u peaxkTuBbl: |.CTeknsHHas OyTBUIb E€MKOCTBIO 2 JI, TOYHO
oTkanuOpoBaHHas. B mpoOke mpocBepaeHO OTBEPCTHE IO Pa3MepPy rOpIbIIIKa Majaoro (GaakoHa.

2.KannbpoBanHbpiii Manbiii piiakoH eMkocThio 10 120 mui, ¢ rimaagkuMm (6€3 OTBOPOTOB)
TOPJIBIIIIKOM U TIPOOKOA.

3./Ise Oroperkn mo 50 mi, cBepXy Ha OJHY W3 HHUX BCTaBJeHa TPpyOKa ¢ HATPOHHOU
U3BECTHIO, K KOTOPOI MOYKHO MPUCOEINHUTH PE3NHOBYIO TPYITY JIJIsl HAOJTHEHUS (IIPOTyBaHMSI)
6ropetku pactBopom Ba(OH); .
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4.Tepmomerp.

5.bapomerp.

6.PactBop Ba(OH); mpuroToBieHHbIH Tak, 4TOOBI 1 MII €ro CBsi3bIBal 1 MT YIIEKHUCIOTO
rasa;

7.PactBop maBeneBoi kuciotsbl (CoH204:2H20), 1 M KOTOpOro TOYHO COOTBETCTBYET 1
mr COy;

8.Munukarop — 1% crnuptoBelii pacTBOp (eHonpTanenHa, KOTOPHIA B IIEIOYHON cpere
JTAeT KPACHBIH LIBET, @ B KUCJION OcTaeTCsl 0€CIBETHBIM.

Xoxa onpenesieHust

1.YcranoBienue nepBoro TUTpa 0apuTOBOIrO pacTBopa. /i 3TOro ¢ NOMOLILI0 PE3UHOBON
TPYLIN HAMOJHAIOT OIOPETKY MPO3pAavyHbIM, IPUTOTOBIEHHBIM it paboThl, pactBopoM Ba(OH)s,
B Koi0Oouky ormepuBaroT 20 M pacTBOpa UIABEJIEBOW KHCIOTHL, JOOABIAIOT 2 Kaluld
uHauKaropa Qenondranenna u TUTPYIOT pactBopoM Ba(OH); 70  ¢1abo-po30BOTO
OKpAILMBaHUS.

2.B3sTe npoObl BO3AyXa U MOIJIOIIEHUE U3 HETO YIIIEKHCIOro

raza 0apuTOBBIM pacTBOpPOM. McciemyeMblid BO3IyX MPOYBAIOT
yepe3 OyTbUIb C MOMOIIBIO HAcOCa WM acluparopa, mocje 4ero B
OyThUIb (B OTBEpPCTHE MPOOKM) BCTABISIOT Malblii (JIaKkoH U U3
Hero 120 mi pacTBopa eAKoro 0apus ¢ U3BECTHBIM TUTPOM.
BerpsxuBarot OyTeutb B TeueHu# 20 MuH, pactBop noriomaer CO;
U CTAaHOBUTCS MaTOBO-OenbiM. [lepenuBaroT m3 OyTBUIM pacTBOp
enKoro Oapusi B Mayblii ()IaKOH, OTCOCTUHSIOT €r0, 3aKPBIBAIOT
NpOOKOH M OCTaBISAIOT €ro B MOKoe 1-2 yaca Juisl MPOCBETICHMS
KHUJIKOCTH.

3.3anuce nokazaHuil TepmMomMeTpa U Oapomerpa. [IpuBomsaT
00BbEM HCCIIeYEeMOr0 BO3/yXa B OyThlIE K HOPMAJIbHBIM YCJIOBUSM
(0°C u 760 mm pr.cT.) TONB3YsiCh Gopmyiioi Boitns-Mapuorra
I'eit-JIroccaxa:

i

t

s

= -

Puc.10. bropetrku: a — mnsa exkoro Oaputa; 0 — JUIsl IIaBEICBOM
KHUCJIOTHI; B — TpyOKa C HAaTPOHHOM M3BECTHIO; T — KayUyKOBBIM
0aJII0H; 1 — CTaKaH I IIaBEIEBON KUCIOTEI.

V0760 =Vt-B/ (l+(lt)‘760

rae: Vg0 — 00beM Bo3dyxa, puBeeHHbIH k 0° 1 760 MM pT.CT;
Vt — oOwvem Oytbuln; B — mnokasanus Oapomerpa B MOMEHT
UCCIEeNOoBaHui; o — Ko3((UIMEHT pacumMpeHuss BO3[yxa IpHU
noBblieHun Temreparypsl Ha 1°C, pasubiii  0,003667; t —
TEMIIepaTypa Bo3/yXa B MOMEHT UCCIICOBAHHH.

4.YcTaHOBJIEHHE BTOPOro TUTpa OapuToBoro pactBopa (mocie moriomenus CO; u3
Bo3ayxa B Oyrbutn). C MOMOILNBIO PE3WHOBOM TPYIIM HAIMOJIHSIOT OIOPETKY OTCTOSBIIMMCS
MIPO3pavyHbIM PACTBOPOM €AKOro Oapus u3 manoro ¢iaakoHa. B kondy Hanusator 20 M pacTBopa
I11aBEJIEBOM KUCIIOTHI, 00ABISAIOT 2 Karuiu (eHoI(TaTenHa U TUTPYIOT PaCTBOPOM €IKOTo Oapust
JI0 TIOSIBIICHHSI C1a00-PO30BOTO OKpAIIABAHUSI.

5.Pacuer KonMYecTBa YIJIEKHUCIOTO ra3a B HCCIEAYEeMOM BO3/yXe, INPUBEACHHOM K
HOPMaJIbLHOMY 00BEMY:

a) HAXOJAT PA3HUILY MEX]y IEPBbIM U BTOPBIM TUTPAMHU €AKOTr0 O6apus;

0) ompenensoT KOJUYECTBO YIIIEKUCIIOro ra3a (B Mr) BO B3SITOM 00beMe BO3JTyXa, UCXO
u3 Toro, uto 1 Mr CO, ipu 0° u nasienun 760 MM pr.cT. mpuHUMaeT 00bem 0,509 mu;

B) OMPEIEISIIOT KOJIMYECTBO YIIIEKUCTOTOo ra3a (B %) B o0beMe BO3ayxa, MPUBEIEHHOTO K
HOPMAaJIbHBIM YCJIOBUSIM:
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760 — 100
C02 - X
rae: 760 — 00beM BO3ayxa NPUBEICHHBIN K HOPMAJIBHBIM YCIIOBUSIM, MIL.
CO; - 00beM YIIIEKUCIIOro ra3a Bo B3ITOM 00beMe BO3/yXa, MIL.

IIpumep pacuera: Ilpu nepBom TuTpoBaHMM Ha 20 MJI IIABEJIEBOM KHUCIOTHI
u3pacxoaoBano 21 mi 6aputoBoro p-pa. CinegoBatenbHO — 21 Mit 3TOTO p-pa CcBsA3biBaeT 20 Mr
yriekucioro rasa, a 100 ma pactBopa enkoro 6apust moryt cBszarb 100 - 20 / 21 = 95,7 mn
IaBeJIEBON KUCIOTHI.

Bo BTOpoM THTpOBaHMM Ha 20 MJI HIaBEJIEBOM KUCIOTHI U3PACXOA0BaHO 25,5 M p-pa €AKOTO
Oapust u3 manoro ¢uakona. CrnenoatenbHo — 100 M egkoro 6apus nornomarot 100 - 20 / 25,5
= 78,4 MJI 111aBeJIEBOM KUCIOTHI, 4TO cooTBeTCcTBYET 78,4 Mr CO3.

Paznuna Mexay nmepBsIM 1 BTOpbIM TUTpamu (95,7 — 78,4) coctaBut 17,3, 4TO COOTBETCTBYET
KOJIMYECTBY YIIIEKHUCIIOro Ta3a (B Mr) B Bo3ayxe Oyrsutn. Mcxost us toro, uto 1 mr CO, npu 0°C
u 760 MM pT.cT. 3aHUMaeT oobeM 0,509 mut, TO HaliZIcHOE BECOBOE KOJIMUECTBO YIIIECKHUCIIOTO ra3a
B BO3/1yXe OyThUIN IPH 3TUX yCIOBUAX Oyaer 3anuMath oobeM 17,3 - 0,509 = 8,8057 mr.

[Ipeamnonoxum, uto 06bem OyTeutd pu 0°C 1 gaiaenun 760 MM pr.ct cocTaBiser 2123 M u
B HeMm cozaepxutcs 8,8057 mn yraekucioro rasa, orcroga 2123 : 8,8057 = 100 : X , rne X =
8,8057 - 100 /2123 =0,41%.

CnepnoBarenbHO, 00BEMHOE COJIEPIKAHNE YIJIEKUCIIOrO T'a3a B UCCIEAYEMOM BO3/yXe PaBHO
0,41%.

3anuch pe3yJabTaToOB MCCIACA0OBAHUA

30Ha HCCISTOBAHUS - .
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Tema 2. CAHUTAPHO - THT'NEHUYECKAS OLHEHKA BO/1bl
JlabopaTopnasi paGora Ne4.
OINIPEAEJIEHUE XUMHNYECKOI'O COCTABA BO/Ibl

ey 3aHATHSA: 3HAKOMCTBO C METOJaMH, MPUOOpaMH U anmapaTypoil Ui UCCIeI0BaHUS
XMMHUYECKOI'O COCTaBa BOABI (COJIEH BOABI).

[TokazaTenn XUMHYECKOTO COCTaBa BOJIBI SIBJIIFOTCS OJTHUM M3 OIIPEACISIONMX (PaKTOpoB B
CaHUTAPHO-TUTUEHUYECKOH OLIEHKE JOOPOKAUECTBEHHOCTH BOJIBI.

[Ipy wM3yYyeHWHM XHWMHYECKOTO COCTaBa BOJbI OINPEIACISIIOT CISAYIONIUE IMOKa3aTeNH:
Peakmust BobI, coiepKaHie aMMHUaKa, HUTPATOB U HUTPUTOB, CYIh()aTOB U XJIOPUIOB, JKejie3a B
BOJIE.

Peaxuus Boas (pH)

KauectBenHast mpo6a — B JBe MPOOHMPKH 110 KpacB HAOWUPAIOT HCCICIYEMYIO BOIY H
OIYCKalOT B HUX IO MOJOCKE KPaCHOW M CHHEW JaKMyCOBBIX Oymaxkek. YUepe3 5 MHHYT
CPaBHHMBAIOT HMX C TaKHUMH K€ OyMaXKkaMH, CMOYCHHBIMU JHUCTHJUTMPOBAHHON BOJIOM.
[Tocunenue kpacHON OyMa)KKM yKa3bpIBaeT Ha HICNIOUHYIO PEaKlvio, TTOKpAaCHEHHE CUHEH — Ha
KHCITYI0, OTCYTCTBHE H3MEHEHHI OKPAacCKU OYMa)keK — Ha HEHTPaIbHYIO.

KonunuectBennoe ompenenenne pH — mpousBoautcs mpu mnomomiu jgadoparopHoro pH-
MeTpa (moreHuuomMerpa). smepenune npon3BOAUTCA 10 UHCTPYKIIUMU K SKCIUTyaTalluy Ipuodopa.

Xoporiias Boga KIMEET HEHTpaIbHYIO WK ciaborienounyto peakuuio (pH 6,0-9,0).

Onpenesienne ammuaka

B Boxe BcTpeuarorcs anbOYMUHOMIHBIM (O€JIKOBBIN) aMMHMAaK M aMMUAK MHHEPAIbHOIO
npoucxoxaeHus. OTpaBisioniee IEeHCTBUE HA UBOTHBIX OKAa3bIBAET aMMHAK OPraHMYeCKOro
MIPOUCXOXKICHHUS.

Kauecmeennoe onpedenenue — B 1ipoOupky HamuBaioT 10 M uccrienyeMoil BOJBI,
npubasisitor 6 karens (0, 3 M) 50%-HOTrO pacTBOpa cerHeToBoil conu, 6 kamenb (0,3 M)
peaktuBa Heccrnepa. [IpoOy TmatensHo nepemeninBaoT. [loMyTHeHE UITH U3MEHEHHUE OKPACKU
pacTBOpa Ha YKEJITOBATOE WJIH JKEITO-KOPUYHEBOE YKA3bIBAET HA IPUCYTCTBUE aMMHAaKa.

Konuuecmeennoe onpeoenenue — B TOW ke mnpobe uepes 10 MUHYT, MONB3YACH
KOJIOPUMETPUUYECKON TaOIHIIEH, ONPeesIIOT KOJIMYECTBO aMMHaKa 1O CTETICHH WHTEHCUBHOCTHU
JKEJITOM OKpacKu pacTBopa B Mr Ha 1 1 Boabl (Mr/m). B mobpokaduecTBeHHON BOJAE JOMYCTHMBI
JUIIB CJIEJIbI aMMHAaKa.

Omnpenesienue HUTPUTOB

Hanuuue B Bone conel a30TUCTON KUCIOTHI (HUTPUTOB) YKa3bIBAe€T HA 3arps3HEHUE ee
OpraHMYECKUMHU pa3JlaralolllMMUCA COEIUHEHHUSIM M O HEJOCTaTOYHOM COJIEpP)KaHHUU B BOJE
KHCIIOPO/1a, TS TIOJTHOM MUHEPAIN3alui OPraHUYECKUX BEILECTB.

Kauecmeennoe onpedenenue — B mnipoOupky HamuBaioT 10 Mi uccienyeMoil BoOJbI,
TM00aBISIOT 2 KAl CEpHOM KUCIOTHI (B pa3Beaenuu 1 : 3), Tpu kammu 3% pacTBopa HOAMCTOTO
Kanus ¥ Tpu Karm 1% pactBopa kpaxmana. Conep:kuMoe npoOUpKU BCTPSIXUBAIOT.

A3zoTHCTas KMCIO0Ta pa3jiaraeT HoAUCTOBOAOPOAHYIO KHCIOTY C BBIEICHHEM CBOOOJIHOTO
Hona. BergenuBmuiicss Mo OKpalnBaeT KpaxMail B CHHHMM LIBET, YTO TOBOPUT O MPUCYTCTBUU B
BOJIC HUTPUTOB.

Konuuecmeennoe onpeoenenue — B nipodupky 6epyr 10 mu uccneayemoit Boabl U 10
kanesnp peaktuBa (0,5 mi) peaktuBa I'pucca, 3aTeM JKUAKOCTh HArpeBalOT B BOISHON OaHe B
TEUYEHHE 5 MHUHYT 10 70-80° C. bes HarpeBaHusl MpU KOMHATHOW TEMIIepaType OmpeiesieHue
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npou3BoaAT yepe3 20 MuHYT mocie mpubaBieHus peaktuBa ['pucca. IlosBrneHue po3oBoii
OKPACKH Pa3INYHON MHTEHCUBHOCTH CBHJIETENBCTBYET O HAJIMYUU HUTPUTOB.

Onpeueﬂefme HUTPUTOB B BOJ¢€

OxpammBanue BoJibl B Ipodupke npu | OkpalmBaHue BOABI B IPOOHPKE TpU Copepxanue
paccMOTpeHHH COOKY pPacCMOTPEHHHU CBEPXY HUTPUTOB, MI/J
Her Her 0,001
EnBa 3ametHOE po30BOE UpesBbIvaitHoO ¢1a00 po30BOE 0,002
Ouenb c1ab0 po30BOE Cnabo po3oBoe 0,004
Cnabo po3oBoe CBeTJI0 PO30BOE 0,02
Po3zoBoe CuibHO PO30BOE 0,07
CuibHO PO30BOE Kpacnoe 0,2
Kpacnoe SIpko-kpacHoe 0,4

B nob6pokauectBennoi Boge mo 'OCTy monmyctumsbl Toibko cienbl HuTpuToB (0,001 —
0,002 mr/m).

Omnpenesienne HUTPATOB

Cosn a30THOW KHUCIIOTHI MONANAIOT B BOAY INpPH Pa3oKEHUH OPraHMYECKUX OCTaTKOB
pacTeHuil ¥ )KMBOTHBIX. VX Hai4ue B BOAE NMPH OTCYTCTBUH aMMHAKa U HUTPUTOB MTOKAa3bIBALT,
YTO MMEIOIIUECS B BOJIE a30TCO/EPIKAIMEcs BEIIEeCTBAa MOBEPIIMCH OJTHONH MHHEpaTu3alyy.
Ecnmu onHOBpeMEHHO ¢ HHTpaTaMH B BOJE MPHCYTCTBYIOT aMMHAaK W HUTPHTBI, TO 3TO
CBU/IETEJICTBYET O CUCTEMaTHUYECKOM M HENPEKpallaroleMcs 3arpss3HeHUU BOJOUCTOYHHUKA.

Ecnu B BoJie OHOBPEMEHHO ¢ HUTpaTaMu OOHApPY>KMUBAIOTCS XJIOPHUABI U CyIb(aTsl (IpH
OTCYTCTBUM aMMHaKa M HUTPUTOB), TO 3TO CBHUJETEIbCTBYET O 3aKOHUEHHOCTH IIpolecca
MUHepanm3anun (HuTpudukanyum). B stom ciydae Boga cunraercst 100poKadyecTBEHHOH, HO M3
OIaceHMsI MOBTOPHOI'O 3arpsi3HEHHsI BOAY M3 3TOT0 MCTOYHMKA HEOOXOJUMO NEepUOIUYECKU
UCCIIEIOBATbD.

Kauecmeennoe onpedenenue — B 4uCTyI0 NPOOMPKY HAIMBAIOT | MII McCelyeMOi BObI,
no6aBisitoT 2 Mt (B /1Ba mpHeMa) KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI C TU(GEHUIAMHHOM.
[Tpn Hamuuuu B McceqyeMOl BOJIe HUTPATOB IMOSIBIISETCS TEMHO-CHHSISI OKpAacKa BCIEICTBHE
obOpazoBanus AUGEHUITHUTPO30AMHHA.

Konuuecmeennoe onpedenenue — B npoOUpKy U3 OECIIBETHOTO CTEKJIa HaJIMBaOT 1 mi
uccieayeMon Boasl U 1 Mt cynb(hoheHOT0BOM KUCIOTHI, TaK, YTOOBI KAl €€ MOMaIN TOJBKO
Ha TOBEPXHOCTh BOJBI. CMech B30aNTHIBAIOT M OCTaBIAOT Ha 20 MHUHYT, IOCIE Yero
OTPEAEISAIOT MO CTENEHH OKPACKH, MOJIb3ysSICh TaOIMUIEeH, NPUOIN3UTEIbHOE KOJIUYECTBO a30Ta
HUTpATOB. /JlJs1 KOHTpPOJII HW3MEHEHMs OKpPackd B Takyl K€ TNpOoOMpPKY HaIUBaAIOT
JUCTHIIMPOBAHHYIO BOJY U TakXke T0OaBIsIOT K Hel CyIb(OPEHOIOBYIO KUCIOTY.

Onpenenenue HUTPATOB B Bojie

Okpacka npu Habdarwdenuu cOOKy Cooeporcanue azoma HUMPAMoe, M2/
Y0BHMa TOJIBKO TIO CPaBH. ¢ KOHTPOJIEM 0,5
EnBa 3amerHas, xxenroBaTas 1
UpesBbIvaifHO crabasi, )KenToBaTas 2
Ouensb ciradas, kenrToBaTas 3
Cnabo-xenToBaTast 5
Cnabo-xenras 10
CBeto-xenras 25
Kenras 50
CuitbHO-XKeTast 100
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Copneprxanue cojeil a30THOM KHCIOTHI (HUTpaToB) mnomyckaercs o I'OCTy mo 45 mr/n
HCCIIETyeMOM BO/IBI.

Onpenesienne cyibpaToB

Cynbgatsl (conu cepHOM KHUCIOTBI) MOTYT IOSBUTHCS B BOZE B PE3yIbTaTe OKHCICHHS
Pa3I0KUBIINXCS OEKOBBIX BELIECTB, a TAKXKE MPHU MOMAJaHUU B BOJOMCTOYHUKH XO03HCTBEHHO-
OBITOBBIX M MPOMBIIUICHHBIX CTOYHBIX BOJ. Cynb(haTel B BOAE MOTYT OBITh M MHHEPAIBHOTO
MIPOUCXOXKICHUS — B BHJIE THIICA.

Kauecmeennoe onpedenenue — B mnpoOupky HamuBaloT 10 Mr wucciemyemoil BOABI,
MOJKHUCISAIOT 2 KallIsiIMU COJITHOM KHUCJIOTHI U Jo0aBisioT 5 kamenb 10%-Horo pactBopa
xjiopuctoro Oapusi. Boxy HarpeBatoT no kunenus. [Ipu Hanuuuu cynb(aToB MOsIBISIETCs Oernast
MYTb U3 HEPACTBOPHUMOTO B OPraHMYECKUX U MUHEPAIbHBIX KHCIOTaX CEPHOKUCIIOTO Oapus.

Konuuecmeennoe onpedenenue — B crakaHuuk HaiuBaioT 10 M uccienyemMol BOJBI.
MyTHyI0 BOAYy NpeABapUTENbHO (QUIBTPYIOT 0 MPO3PAayHOCTH. 3aTeM B BOAY JOOABISAIOT 2
KaIlUTH pacTBOpa COJSTHOM KHCIOTHI M 5 Kamenb xjopuctoro Oapus. CoaepKuUMoe CTaKaHYMKa
MEPEMEIINBAIOT CTEKIISIHHOW Manodkoil B TedeHue 30 CeKyHJ M CTaBAT CTAKaHYMK HAa CaMbld
menkuid mpupt A. B. OzeproBa. Korma XHAKOCT B CTaKaHYMKE NPUACT B CIOKOWHOE
COCTOSTHUE, CMOTPST Ha WPU(PT MU SPKOM JAHEBHOM CBETE WIIU SJICKTPUUYECKOM OCBEIECHUH,
HOMEp KOTOPOTr'0 XOPOILIO IPOCMATPUBAETCSL.

Ecnu B Boze conepkutcs O0ybloe KOJIUMYECTBO CyIb(GaTOB U yepe3 Hee He BUACH MIpUT
Ne5, To Bomy pa30aBisioT BABOE U MPH OIEHKE BHOCST MOIPABKY.

Jomnyctumoe coaepkanue cyiabhaToB OpraHu4ecKoro MPoOUCXoKaeHHs B Bojie He Ooee 80
MJI/JI, @ MEHEpaJIbHOTO — He Oonee 500 mr/m.

OnpeneneHue xeje3a B Boje

XKenesucteie COCNMUHEHHS W3 IOYBEHHBIX MHHEPAJIOB M PYA YacTO BCTPEUAIOTCS B
rpyHTOBOH Boje. Bkyc nmpu Haynmuwu ux 1,5 Mr B 1 J1 BOJIBI SBISICTCS HEIPUATHBIM U CTAHOBHUTCS
MOXOXKMM Ha BKyC YepHWI. B maciozenuu jxene3ucras BOJa BBI3BIBACT MPOTPECCUPYIOIISE
pa3oKeHUE JKUPOB U MPHUIACT MACITy METAJUIMYECKUN TIPUBKYC.

Konuuecmeennoe onpeodenenue gcezo »yceneza. Comu 3aKUCH Kelie3a MEPEBOJAT B CONH
OKHCH, KOTOPBIE C POJJAHUCTHIM aMMOHHEM WIIA KaJTUEM JTAl0T KPaCHOE OKpaIlliBaHHUE.

HamuBator B mpoOupky 10 M3 wucneITyeMOW BOAbI M J00ABIAIOT 2  KaIud
KOHIICHTPUPOBAHHOM COJISTHOM WJIM a30THOW KucHoThl. bepyr 1-2 xammu 3%-Hol mepekucu
BOJIOpPOJa WU Tepcynbdar aMMOHHUA Ha KOHUMKe HOoxka. JloGaBmsror 4 xammm 50%-HOTO
pacTBopa pOJAHHWCTOTO KalHs WM POAAHUCTOro amMoHus. [IpubmmsuTensHOE copepikaHue
JKeles3a onpeensieTcs o TaduIle.

Onpe)le.ﬂeﬂue JKeJie3a B Boae

Okpawueanue npu Oxpawueanue npu Cooeporcanue

HaOa0eHUU COOKY HaOI00eHUU C8EePXY Jnceneza, me/n
OxpammnBaHus HET OxpammBaHusl HET Menee 0,05
EnBa 3aMeTHOE JKeNT0-pO30BOe Ouenb c1abo KeJITOBATO-PO30BOE 0,1
Ouensb c1a00 )KENITOBATO-PO30BOE CBeTJI0-)KeJITOBATO-PO30BOE 0,25
Cnaboe KenToBaTO-pPO30BOE Crnabo xenToBaTo-po30BOE 0,50
CBET0-KeJITOBaTO-PO30BOE 2KenroBaTo-po30Boe 1,0
XenroBaTo-po3oBoe JXenroBaro-kpacHoe 2,5
CBeToe )XeNToBaTO-KPacHOe Spko-kpacHoe 5,0

MoxHO OnpeAeNATh TAKXKE 3aKUCHOE U OKUCHOE JKeJle30.

OmnpeneneHre OKHUCHOTO jKeie3a MPOU3BOAUTCA TaK K€, KaKk U CyMMapHOE ONpe/elieHne
ero. PasHmma coctoutr B TOM, YTO HE J00aBISIETCS OKHCIUTENb, COCTOSILINN U3 MEPEKUCH
BOJIOpOJia UJTU Tepcyiib(aTta aMMOHHUS.
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KonnuecTBo 3akHCHOro kele3a OonpeacsICTCAd MO Pa3HOCTU COACPIKAHHUA MCKAY
CYMMAapHbIM U OKHCHBIM XCJIC30M.

3anuch Pe3yJbTaTOB UCCJICA0OBAHUA XHMHYECKOI0 CoCTaBa BOAbI

[Toxazarens [Tpo6a Bo1BI

1 2 3 4 5

Peaxkusa Boabl

ConepskaHre aMmmuaka, Mr\ia

ConeprxaHre HUTPUTOB, MI/T

CopepxaHue HUTPATOB, MI/J

CogeprkaHue XJIOpUI0B, MI/JT

Copepxanwe cynb}aroB, Mr/a

CogepkaHue cosel jxenesa, Mr/i

BreiBOABI:

Jladoparopnasi padora Ne 5.
MN3YUYEHUE CITIOCOBOB JAEXJIOPUPOBAHUSA BO/JbI

Henb 3aHATHA: OIPEACINUTH COACPKAHME AKTUBHOIO XJIOpa B XJOPHOM W3BECTH;
OIpeNIeIUTh MOTPEOHOE KOJIMYECTBO PAacTBOpa XJIOPHOM M3BECTH JJs JJAHHOIO 00beMa BOJbI;
IIPOBECTH JIEXJIOPUPOBAHUE I10IBEPraBLICHCS XJIOPUPOBAHUIO BOJBI.

[lpy oumcTKe BOABI OTCTaMBAHUEM, KOATysIMed W (QuiIbTpanmeli HEBO3MOXKHO
HOJHOCTBIO OCBOOOIUTH €€ OT pa3IMYHbIX MUKPOOPIaHU3MOB, B TOM YHCJIE OT IaTOI€HHBIX.

[ToaToMy NHUTBEBYIO BOJY, MNPEJCTABISIONIYI0 ONACHOCTh B CAHUTApPHOM OTHOILIEHUH,
00e33apakuBaIOT MyTeM KHUIISTYEHUs, 00pabOTKH yIbTpadroNeTOBBIMU JTy4aMH, yIbTPa3BYKOM,
ramma U3J1y4eHHEM, O30HUPOBAHHUEM, CEPEOPEHUEM U XJIOPUPOBAHUEM.

B nacrosimee Bpemst dallie BCEro NPUMEHSIOT XJIOPUPOBAHUE, BOJBI AJIS YETO MOJIb3YHOTCS
XJIOPHOM M3BECTBIO U XJIOPOM (XJIOPHOM BO/OH). XJIOpHasi U3BECTh MOJYYaeTCsl MPOIYCKaHUEM
ra3o000pa3HOro XJI0pa Yepe3 U3BECTKOBOE MOJIOKO.

Jlo3a akTUBHOTO XJI0pa, B 3aBUCHMOCTH OT CTENEHM 3arpsi3HEeHUs BOJbl, konebnercs oT 0,5
70 25 Mr/ 11 u Bellle. Bpemst Bo3faelicTBUS aKTUBHOTO XJI0Opa Ha BOAY TakXke pa3inyHo: oT 15-20
MUHYT 70 1-2 4acoB M 3aBHCHUT OT XJIOPIIOTPEOHOCTH BOJBI, HATHYHS MHKPOOPTaHU3MOB U
CPOYHOCTH 00€33apaKMBaHUs BOJIBI.

AKTHBHOM 4YacTbl0 XJIOPHOW H3BECTHU SBIISETCS TUIOXJIOPUJ KaJlbIUs, KOTOPHIA Hpu
B3aMMO/ICHCTBUHU ¢ BOJIOM pacragaercsi ¢ 00pa3oBaHUEM XJIOPHOBATUCTON KHCIOTHL. [locnennss
pacmajzaercss Ha XJOp U KHCIOpOJ, KOTOpble B MOMEHT BBIJIEIEHHUS U TMPOU3BOMAAT
CTepHIIN3YIOIU 3P PeKT.

XnopHas M3BECTh IOJ BIUSHUEM YIJEKUCIOTHI BO3AyXa, BJAru, CBETa W BBICOKOM
TEMIIepaTypbl TepseT aKTUBHBIA XJOp, U AC3MH(UIUPYIOIIUE CBONCTBA €€ PE3KO CHMKAIOTCS.
[ToaTomMy mpH XJIOpUPOBAHMU BOABI HEOOXOAUMO 3HATh COJEpXKaHHE B XJOPHOM H3BECTH
aKTHUBHOTI'O XJIOpA.

Xopomias XJOpHasE M3BECTb COJEPKUT akTUBHOro xjopa 35-32%. Ilpu conepxkanuu
akTUBHOro xiyiopa Hmxke 20% XJOpHas W3BECTb HE NPUTOAHA [UIsl MCIIONb30BaHUS IIpU
00e33apaXxuBaHUH BOIBI.
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Onpeue.nelme CoACpKaHUA AKTHUBHOI'O XJiIOpa B X.]'IOpl-IOﬁ H3BECTH

Ilpunyun memooda: OCHOBaH Ha TOM, YTO B PacTBOpPE XJIOP B MPUCYTCTBUM KHUCIOTHI
BBITECHSCT W3 HOMUCTOTO Kallisg SKBHUBAICHTHOE KOJMYECTBO CBOOOJHOTO #oOJa, KOTOPBIH
TUTPYIOT CEPHOBATUCTHIM HaTpUeM (TUIOCYIbPUTOM).

Peakmueni: 1) 1%-ubiii pacTBOp XJIOpHOU M3BeCTH (1 T' XJIOPHOM M3BECTH OTBEUIMBAIOT B
daphopoByro HamKy, NpuaUBarOT 5-10 MJI AUCTHITMPOBAHHOM BOJABI M PACTUPAIOT MTECTHKOM JI0
KalIuIeoOpa3HOW Macchl, KOTOPYIO TIIEPEHOCIT B MEpHBIM CTakaH, CMBIBAIOT YallKy
HEOOJIBIIMMHU NOPLUUSAMU IUCTUIUIMPOBAHHON BOABI U JOBOJAT 10 o0bema 100 mn); 2) 25%-Hblit
pacTBOop cepHOW KuCIOThL; 3) 5%-HbI pacTBOp Hoaucroro kamusi; 4) 1%-HbI pacTBOp
kpaxmana; S5) 0,01-mH pactBop rumocyiabduta; 6) Konba yIsi TUTPOBAHUS, 7) IITAaTUB C
OrOpeTKaMH.

Xo00 onpeodenenusn: B xonby emMkoctbto 250 M1 BmuBarOT 50 M1 JUCTHILUTUPOBAHHOMN BOIBI
u 106aBisoT 2 Mt 1%-HOro pacTBopa XJIOpHOH mM3BecTH. 3areM BHOCAT 1 M 25%-Hoi cepHOU
KHUCIIOTBL, 5 mil 5%-HOro pacrtBopa Woaucroro kamuss u 1 mu 1%-Horo pactBopa Kpaxmaa.
BoigenuBmmiics Hox paer ¢ KpaxmajaoM cuHee okpamuBaHue. Cmech Tutpytror 0,01-H
pPacTBOpPOM TUIOCYIb(PHUTA IO 00ECIIBEUNBAHHUS.

Pacyer mpoleHTHOrO CoAepKaHUsi aKTUBHOTO XJiopa (X) MPOU3BOJAUTCS MO CIEAYIOLIEH

dbopmyre:
x=(a-0355-10)/2

r7ze: a — KOJMYECTBO MUJUIMJIMTPOB TUMNOCYIb(UTA, IMOIIEALIEe Ha THUTPOBaHUE; 2
KOJIMYECTBO MWUIWJIUTPOB PacTBOpa M3BECTHU, B3ATOW JUIs ucciaenoBanus; 0,355 — xoinyecTBo
MI' aKTHBHOTO XJIOpa CBsI3aHHOTO ¢ 1 M pactBopa rumnocyinbpura; 10 — MHOXHUTENb IS
MEepeBOJia MUJUIMTPAMMOB aKTUBHOI'O XJI0Pa B MMIPOLUCHTHOC COACPIKAHUC B JAHHBIX YCIIOBHAX.

Ilpumep pacuema: Ha tutpoBanue 2 mi 1%-Horo pactBopa XJIOpHOK U3BECTH nouwio 16,8
mi 0,01 1 pactBopa runocynbdura. CopepxaHue akTUBHOTO XJiopa OyJaeT paBHO:
x=(16,8-0,355-10):2=29,8%

Onpe)le.ne}me l'lOTpeﬁl-[Ol"O KoOJIMYe€CTBA pacTBopa XJ'[OpHOﬁ H3BECTH
JJISl JAHHOTO0 00beMa BOIbI

B X03s11icTBEHHBIX YCIIOBUSAX NOTPEOHYIO 103y XJIOPHOW U3BECTH AJISl XJIOPUPOBAHUS BOJIbI
OTIPENENSIOT CIEAYIOUIMM YIIPOLUIEHHBIM CLIOCOO0OM.

Uccnenyemyro Bony HanmBaioT B kKosiObl 1o 100 M1 B Kaxkgoe. 3aTeM BIMBAIOT B Pa3HbBIX
KosindecTBax 1%-Hbli pacTBOp XJIOPHOM M3BeCTH: B mepByro koudy — 0,5 mi, Bo Bropyto — 0,6
MJ, B TpeTbto — 0,7 Mi1 u B 4eTBepTyro kosdy — 0,8 mi. Ilocine mobGaBienusi pactBopa BOAY
NEepeMEIIMBAIOT U OCTABJISIOT CTOSATh 1,5-2 yaca /Ui KOHTAKTa C XJIOPOM.

3areM B KKyl KOJIOYy MpUOAaBIAIOT M0 5 Karneiab 25%-Hoi cepHON KUCIIOTHI, 110 5 Karelb
1%-HOro kpaxmanabHOTO pacTBopa, Mo 3 Kamiau 5%-HOro pacTBopa HOJUCTOTO Kajus U Bce
NEPpEeMCIINBAIOT CTCKIIIHHBIMU ITAJIOYKaMH.

B kaxmoil u3 uerbipex KoJ0 IIBET BOJABI OKa)XETCs HEOJAMHAKOBBIM. B Toil, rme Bech
AKTUBHBIN XJIOpP MCIOJB30BaH Ha OKHCIICHHWE OPraHMYECKUX BEIIECTB, BoJa Oy/IeT OSCIIBETHOM.
B kobnax, rje umeercs U3IHILIEK XJI0pa, BOJIa OKPACUTCS B CUHUI LIBET.

B xonbe, rae B Boay ObUIO 100aBIEHO HY)KHOE KOJIMYECTBO XJIOpa, BOJA OKPACHUTCS B
roiy6oi nset. Hampumep: romy6oBaThiii IBET oka3aics B IpobOe BObI, B KOTOPYIO OBLIO BIUTO
0,6 M 1%-HOTO pacTBOpa XJIOPHOW HW3BECTH. 3HAUMT, JJIsA 00€33apakKMBaHUS OJHOTO JIUTPA
Tpebyercst 6 Mia 1%-HOro pacTBopa XJOPHOM H3BECTH. 3Has KOJUYECTBO BOJBI B KOJOJIIIE,
BOJIOEME, [IUCTEPHE JIETKO MOJICUNTATh TOTPEOHOE KOIMYECTBO PACTBOPA XJIOPHOH M3BECTH WA
MWIIUTPAMMOB aKTUBHOTO XJIOPA.
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JexJiopupoBanue BOAbI

OO0e33apakuBaHuE BOABI  BBICOKMMH  J03aMH  XJjopa TpeOyeT  o00sA3aTenbHOTO
JIEXJIOPUPOBaHUS. Boly NeXIOpUpYIOT THIIOCYTB(UTOM C TAKHM PAcYeTOM, YTOOBI CO/IepKaHue
OCTaTOYHOTO XJIOpa Iocie AexiopupoBanus cocrasisuio 0,3-0,5 mr/n. XiopupoBaHHas Bojia HE
JI0JDKHA MMETH 3amaxa M BKyca XJiopa.

Xo00 onpeodenenusa: B xonOy Oepyr 0,5 5 BOIBI, MOABEPTIICHCS XJIOPUPOBAHUIO U
nobasisioT 1 mut 5%-Horo pactBopa oaucroro kamus, 1 mi 1%-Horo pactBopa Kpaxmaiua u
tutpytot 0,01-H pacTBOpOM rUNOCYIb(PHUTA 0 UCUE3HOBEHUSI CHHEH OKPACKH.

Pacuer moTpeOGHOr0 KOMMUYECTBA TUIOCYIb(GUTA MPOU3BOAUTCS O CAEAYIOLIEH GopmyIe:

x=(a - 2 - 0,355) - 0,5) / 0,355 - 2,48

re: X — MOTpeOHOE KOJUYECTBO (B MT') TUIIOCYJIbUTA TSI AEXJTOPUPOBAHUS U3OBITOUHOTO
(cBepx JOIMYCTHMMOIO) KOJMYECTBAa XJopa B | 1 uccienyemMod BOJbI; @ — KOJMYECTBO MJI
pacTBoOpa TUMOCYNIb(GHUTA, MOMISANIET0 Ha TUTPOBaHUE N30BITOYHOTO XJiopa B 0,5 11 Boabl; 2,48 —
conepxanue runocynbdura B Mr B 1 M 0,01-1 ero pactBopa; 0,5 — 1omycTUMOE KOJMYECTBO MT
AKTHUBHOTO XJIopa B 1 J1 BOJBL

3anuch pe3yabTaTOB HCCIET0BAHMUI

[IpoGr1 BobI IIpouentHoe [TotpebHOE KommnuectBo
coJiepyKaHue KOJIMYECTBO pacTBOpa TUNOCYIb(UTA JUIS
aKTUBHOTIO XJIOpa XJIOPDHOHM U3BECTH JIEXJIOPUPOBAHHOT O
M30BITOYHOIO XJIOpA, MT
1
2
3
4
5
BeiBoabI:

JlabopaTopnasi padora Ne6.

ONPEJEJIEHUE ONITUMAJBHBIX 3HAUYEHUM pH Y 1O36I KOAT'YJISIHTA
(PJOKVYJIAHTA) ITPU OTYUCTKE CTOYHbBIX BO/I

Heapb 3aHATHSA: 03HAKOMIIEHHE C METOJUKON MPOOHOTO KOATyJIUPOBAHUS, IPUMEHIEMOM
I ONpENENICHHEe ONTUMAIbHBIX 3HaueHMd pH W ontumManbHOM 030M  KOaryssiHTa
(pnoxynsHTa).

KoarynupoBanne — 3T0 mpolecc XMMHUYECKOW OOpaOOTKH CTOYHBIX BOJI peareHTamu
comssMu amoMuHuss wiam okeneza (L), B pe3ympTaTe KOTOpPOrOo HaxXOAAIIEHCS B BOJE
MCJIIKOJUCIIEPCHBIE W KOJIJIOMAHBIC IMPUMCECHU arpe€raTUupyroTrCsa B BHAC XJIOIIBEB COBMCCTHO C |
rugpokcuaamu amoMuaus Al(OH)s3, conn amoMUHUS 1 KeJe3a KOaryJIsHTBIL.
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Ha ckopocth ¥ 3(pQHEKTHOCTh KOAry/sIMOHHOW OTYMUCTKH OKAa3bIBACT CYIIECTBCHHOC
Biusinue pH cpenbl, Hapsiy ¢ npyrumu GaKTOpaMu OT 3HAYCHHUI KOTOPBIX 3aBUCHT 00pa30BaHUE
YCTOMYUBBIX THAPOIM30BAHHBIX (POPM MHOTOBAJICHTHBIX HOHOB AT, Fe,.

ArperupoBaHue 4YacTHIl TpUMeCel B MNPUCYTCTBUE (IIOKYJISHTOB, Ha3bIBAEMOE
GIIOKYIAIMK, CBSI3aHO C TEM, YTO B JIOMOJIHEHHE, a MHOTJAa U B 3aMEH HEMOCPEICTBEHHOI'O
KOHTaKTa YacTHI[ JPYr C JPYroM IPOUCXOJUT HX B3aUMOJCHCTBHE Yepe3 MaKPOMOJICKYJIbI
a7copOUpOBaHHOTO (hIIOKYIISTHTA.

DKCHEPUMEHTAIbHOE ~ OINMpPEACICHUE ONTHUMAIBHBIX  YCIOBHI KOaryJiupoBaHus B
OOJIBIIMHCTBE CIY4aeB CBOAUTCS K PEIICHHUIO CICAYIOIIUX JABYX 3a/1a4:

1. ycraHOBJIECHHE ONTUMAIBHOM 00acTH pH mpu KoaryupoBaHus

2. YCTaHOBJIEHUE ONTUMAIBHOM J103bI KoaryasHTa ((hIoKyIsHTA)

Bapuanm A. o3naxomnenue ¢ memoouxkoit nPOOHO20 KOAZYIUPOBAHUA U OnpPeOeeHUs
KUHEmMUKU 0ca)coenus npumeceii Co4Hblx 600

PeakTuBbI: MaTepuaibl, TPOOBI CTOYHBIX BOJA pacTBOpbl KoaryastHTOB, Aly  (SO4)3
amoMuHueBsix kBactoB, ['eCl u Ca(OH), pacTBOpBI (JIOKY/ISIHTOB.

[Tocyna, mpuOOpsI: MEpHBIE IMIIMHAPHL, THIETKH, prdop CHemnena, ®IK.

B MepHble IWIMHAPHI HAIMBAIOT OMPEACTIEHHOE KOJIWYECTBO CTOYHON BOJBI, 3aMEpSIOT
000beM OCBETIICHHOW YacTH B IIJIMHAPE WK 000beM OCaKIAIONICICs YacTh. 3aTeM B IUJIUHPE
M00aBISAIOT PACTBOP KoaryisHTa wid (iaokyiasHTa B cooTHouenue 10:1 u mocne TmareiabHOro
NEePEMELINBAHUS CTABSIT HAa OTCTAaUBAaHUS M TAKXKE UEPE3 OIpPENEICHUE MPOMEXYTKH BPEMEHHU
3aMepsAI0T 000beM OCBETJICHHOM 4acTW BOJBI B INMIMHApPax. EcIu MpPOUCXOIUT MHTEHCHUBHOE
arperupoBaHUe U OCAKICHHUE XJIONbEB, TO U3MEPEHUE CIENYEeT IMPOU3BOAUTH YEpPE3 KOPOTKOE
BpeMsl.

JlanHble 3aHOCSTCS B TaOJIULLY.

3anuch pe3yJbTAaTOB HCCJIEIOBAHUI

Cmounasn 600a 6e3 000a60K Cmounasn 600a c KoazynaHmom
(proxynanmom)
H3meHnenue odbeMa N3menenue obbema

Bpewms t, cex OCBETJICHHOM )uakoctu V, mut |Bpewmsi t, cek | ocBeTieHHOM kunkoctu V, Mi

Crposr rpaduku 3aBucumoctu V=F(T) (kprBbIe IPeACTaBUTh HA OJJHOM PHCYHKE)

Bapuanm b. Ycmanoenenue onmumanwvuou oonacmu pH xoazynuposanus.

PeakTuBsl, MaTepuabsl: IpoObl cTOYHBIX BOA, pacTBop.H2SO4 pactBop NaOH, pacTBOpHI
KOAryJIsiHTOB, (JIOKYOJISIHTOB.

ITocyna u npubopsl, MepHble HWIMHAPHI Ha 100Mi, nunetku, koiosl, npudop CHeuleHa
i OOK.

B mecTs MpoHYMHpPOBaHHBIX HMWIMHIPOB noMentaercs no 100 M uccienyeMoil CToOUHOM
BOJIbI, MYTHOCTb KOTOpO#l mpeaspatuiaHo 3amepsiercs Ha POK wnu npubope CHenenna. s
co3znanus paznuuHblx pH B mmmaap Ne3 Beogutcs 1mi 0,1 1 H2SO4 B uununaap Ned — 2mi, a B
numuHApe NeS u 6 coorBerctBeHHO 1 u 2 M NaOH. [locne BBeaeHHE peareHTOB COAEPKUMOE
IWIMHAPOB nepeMernBaeTcs. B mmnmunaape Nel u 2 peareHTsl He 100aBiAIOT. 3aTeM BO Bce
TUATUHAPHL, KpoMme Nel, BBOIAT OJUHOKYIO 03y KoaryisHTa(haokymsaTa) u3 pacuera 40-50mr/n
JUIS KOaryJsHTa, 1-2Mr/in asist GIoKysHTa.

[Tocne BBedeHMs] KoaryjiasHTa COAEPKMMOE BCEX IMIMHIPOB IEPEMEIINBAIOT, 3aTeM
OCTaBJIIOT B MMOKoe Ha 20MUH U BelyT HaOJO/IeHHE 32 00Pa30BAHUEM U OCAXKICHUEM XJIOIBEB.
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[To ucreuenne 20-30 MUH MTPOU3BOAAT 3aMephl 00bEMa 0CaIKa B IIUIMHIPAX U OTOUPAIOT MPOOI
JUISL OIpe/ieNieHNe MyTHOCTH Ha (oToanekTpokanopumerpe u pH - Ha pH-meTpe nnm nonomepe.

WHuTepBas BpeMEHH MEXAy OTOOpPOM TMepBOH M MOCHeAHEH MpoObl >KeIaTelabHO
COKPaTUTh 0 MUHUMYMA.

Bapuanum B. Ymounenue onmumanvHnoii 003l Koazyaauma (hiokyaanma).

PeakTuBpl, MaTepuanbl: MPOOBI CTOYHBIX BOJ, PAaCTBOPBI KOAryJsiHTa, (IIOKYISIHTA,
H2S04, OluNaOH.

[Tocyna, nmpubopsl: MepHble HUIUHAPHL, TuneTku, ®IOK, npubop CuemieHa.

B oTnmuune ot nepeaplayniero BapuaHTa B JaHHOM Cllydae MCCIEeIyeTcsl Koaryaupyrolee
JNeMCTBUH TEPEeMEHHBIX 03 KOaryisHTa((JOKYIsIHTa) NpPU IOCTOSIHHOM (ONTHMAJIBHOM)
3HayeHue pH cTouHol BOJBI.

Hns mopnepxaHusi MOCTOSIHHBIX 3HaueHue pH B 5 munubgpoB kpome Nel, um uccinemyemo
CTOYHOH BOJOW BBOZATCA PAcTBOPbI KHUCIOTHI WIM wieaouyd a0 3HadyeHun pH — 7,5-8,0.
nposepsercs pH.

3areM B IWIMHAPBl BBOAAT KOJMYECTBO KoaryisiHTa((uokyisHTa), paBHble, 0,5]1k,
1,0k, 1,54k, 2JIx, [k — no3a koaryiasHTa, COOTBETCTBYIOLIAasl JIydllleMy pe3ylbTary
nepeabiyei cepuM ONBITOB(BapuaHTa A) WM yKa3blBaeMas IperojaBaTeneM. Bo Bcex
LWIMHIpaX CIeQyeT NOJAEepXKUBaTh IOCTOSHHOE 3HaueHue pH, xans dvero BBOAUTCSH
JIOTMIOJIHUTEIBHOE KOJIMYECTBO KUCIOTHI MIIH 11es1ouu 10 3HaueHuZ pH = 7,5-8,0. nmocie BBeeHUS
peareHTOB MEPEMEIIAIOT COAEPKUMOE IIUITUHIPOB U OCTABJISIOT B MOKOe Ha 20 MUH.

Benyr nHabmoneHue 3a oOpa3oBaHUEM U OCaXKIACHHEM XJonbeB. IIpou3BoOsAT 3aMepbl
o0BbeMa ocajika U OTOMPAIOT CBEPXY MPOOBI sl ONPEACTICHHZ MyTHOCTH.

3anuch pe3yJbTAaTOB HCCJIE0BAHUI

No JloGaBneHo, mi Ho3za O6nem Ao, Do, | IIpumeuanue
MATUHAPA pH | xoary- ocajka, % %
JISTHTA MJI
H,S0O4 NaOH —h
1 - - - 3anuceIBaroTCA
2 - - JlaHHBIE HAOITIO
3 1 JIEHUH 3a dKC-
- HEPUMEHTOM
4 2 -
5 - 1
13)81:11)118H
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JlabopaTtopHasi paGoTa Ne7.

N3YYEHHUE METOAOB OYUCTKHU CTOYHbIX BO/{

He.ﬂb 3aHaTHA: OCBOUTH (bHSquCKI/IC N XUMHYCCKHE METOJbl OYHCTKH CTOYHBIX BOA OT
PaCTBOPCHHLIX W B3BCIICHHBIX HpHMeCCﬁ.

JIJ1s1 OUMCTKU CTOYHBIX BOJI CYILECTBYIOT JBa CIOCO0A:0TAEICHUE COJAEPIKAIIUXCS B BOJIE
BPEIHBIX MPUMECEH WM UX Pa3IokKEHHE; BCE OCTAIBHBIC - 3TO JIMILb PA3HOBUAHOCTH ITHX JBYX
NPUHIUITHATIBHBIX METO/IOB.

OTaensitoT NPUMECH, B OCHOBHOM, C ITOMOIIBI0 (PUIBTPOB, a pa3iaraloT pa3HOOOpa3HbIMU
(U3HYECKUMU, XUMHYECKUMHU ¥ OMOJIOTHYECKUMH CTIOCO0aMHU.

K ¢usmueckum  merogam  OTHOCATCA:OTCTauBaHHE,pUIBTPOBaHUE, IMCTUILIALINSA,
BBIMOpP)KHUBaHUE.

K xummuueckum - OKHCIIEHHE, HEHTpaau3anusi, OCaXIeHHEe, KOMILJIEKCOOOpa3oBaHUE,
ancopOIrs, KOaryJsiius, YKCTPAKITUS U T.].

K Ouonormueckum - a’poOHbIE MPOLIECCHl OYMCTKU (OCYIIECTBIISIIOTCS B adpPOTEHKAX,
OMOJIOTMYECKHIX buIbTpax,0MOIOTHICCKIX npynax, TIOJISIX OpOIICHUS u
bunbTpaum),aHa’dpoOHbIE MPOLECChl OYUCTKU (OCYHIECTBIISIIOTCS B METaH - CENTUKTEHKAX,
JBYXSIPYCHBIX OTCTOMHHUKAX ).

Br16op panmonansHOro mporecca ouyuctku Bojabl 3amaercss ['OCTom mam CHullom B
3aBUCHMOCTH OT COCTaBa MPUPOJHONW WM CTOYHOM BOABI, (Pa30BO-AMCIEPCHOTO COCTOSHUS
npuMecell 1 Ha3HauYeHUS BOJBI (MIUTHEBAsI, XO3SIIICTBEHHO-OBITOBASI, TEXHOJIOTMYECKasl -IIUTAHUE
kotioB TOL, ADC,oxnaxnaromiast Bojia 1 T.1.).

Knaccudukanus npumeceid Boasl 1o (a30BO-AMCIIEPCHOMY COCTOsiHUIO (Tabmuma 9),
cozmanHas akagemMukoM JILLA.KynbCcKkuM, TIO3BOJIIET C €IWHBIX TO3UIUMH  OIICHUBATH
TEXHOJIOTHYECKHE TMPOIECChl OYMCTKUA BOJbI, obecreunBaTh J(PQGEKTUBHYIO OUYHUCTKY B
COOTBETCTBUU C COBPEMEHHBIMU TPEOOBAaHUSIMHU K KAUECTBY BO/IBI.

Knaccupurkanus npumeceii Boabl
1o (pa3oBoO-AUCIEPCHOMY COCTOSTHMIO U MPIECChl, MCNOJIb3yeMble ISl yaJeHus1 npuMmeceit
(coxpaleHHbI BAPHAHT)

CUCTEMA
1 2 3 4
TI'emepozennasn Tomozennasn
Konnoungusie
MonexynspHbie HNonnsie pacTBOpHI
B3Becu (cycnensuu u pacTBOpHI
pacTBOpHI (Ta3bl, (comu, KUCTOTHI,
AMYIBCUU,00yCIOBIN- UBBICOKOMOJIEKYIISIP-
pacTBOpPUMBIE B BOJIC OCHOBaHUS,
BAIOIINE MYTHOCTh HbIE COEIUHEHHS,
OpraHHYecKHe NpUAAIOLINE BOJE
BOJBI, a TAKXKE 00yCIOBIMBAOIINE
BEIIECTBA,IPUAIONINE | MHUHEPATN30BaHHOCTD,
MHUKPOOPTaHU3MBI- OKHCIISIEMOCTD U o
el 3amaxu u KHUCJIIOTHOCTb WU
ITAHKTOHBI) LIBETHOCTD BOJBI, a
TIPUBKYCHI ) IEJIOYHOCTB )

TaK>Xe BUPYCHI

I'p y n n a (pa3mep vacrtuir)

I I1 m v
(107 =107 ¢y (107 =107 cppy (107 =107 o (107 =107
Mexanndeckoe Tuams:
Oe3peareHTHOE B TDA (bHHBT’ ALLS: AbspupoBaHue; l'unepdunbTparnys;
pa3zacieHue; YAIbTP At
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OxkwucieHue

[IepeBox MOHOB B
Oxucnenue xynopoM, |OKUCIEHHUE XJIOPOM, |  XJIOPOM,OKCHJIOM

MaJIOAUCCOITUMUPOBAHHBIC

030HOM H JIp. 030HOM U TIp. xsopa (V) o3oH0M,
COECIUHEHUS
KMI’IO4
Anre3us Ha 3epHUCTBIX AncopOrus Ha AncopOuus Ha
A P Jieopon Jieopon duxcanus 1OHOB Ha
Y Ha BBICOKOAMCIIEPC- TUAPOKCHIAX AKTUBUPOBAHHOM YTJIE N
TBEpJ0H (a3e HOHUTOB
HBIX MaTepuaiax QTIOMUHUS U JKeJie3a | | Ap. MaTepuanax
o OKCTpaKus IlepeBoa nHOHOB B
®dnoTanus CyCcrneH3ui u Koarynsuus P P
o OpraHUYECKUMHU MaJiopacTBOPUMBIE
AMYJIbCHUI KOJUIOUIHBIX CUCTEM
pacTBOPUTEISIMU COECIUHEHUS
Brigenenne noHoB
bakrepunmanoe buoxumunueckoe
o Dnektpodope3 METAJIOB
BO3J€elicTBUE paziioxeHue

MHUKpPOOPraHu3MaMu

W3 Tabnuupl BHUJIHO, YTO MCIONB3Ysl OJMH METOJ, HAlpuUMep, OKUCIEHHE XJIOPOM HIIU
a/ICOPOIIHMIO, MOYKHO yJAJIUTh U3 BOABI MPUMECH HECKOIBKHX TPYIII.

Xo0 onpeoenenus:

3agaya: B mpobe crounoit Bomelr N 1 ynmamuTe mpumecd 1 Tpymmbl, HCIONB3Ys
MeXaHW4YeCKoe Oe3peareHTHOE pa3/IeieHue, OCYIIECTRIIEMOE OTCTauBaHuEeM, (PMIIBTPOBAHUEM, &
TaKke HeHTpudyrupoBanuem. LleHTpudyrupoBanne npuMeHsETCS Uil yAaleHHs HU3KO- H
BBICOKO/IUCIIEPCHBIX TpuMeceid. JlJs 3TOro WMCIoNB3yIOTCS HEMpephIBHO —ACHCTBYIOIIUE
HEHTPUPYTH, THAPOUUKIOHBL. CTEreHb OYMCTKU MpH 3TOM MeToze coctaBisieT 80-90 %. [lns
(GUIBTPOBAaHHUA HUCIOJNB3YIOT CETKHM W TKaHW, OyMary, IIeCOK, KepaM3HUT, aHTPAaLUT,
IICHOIIOJINYPETaH, IIEHOMOINCTUPOI U APYTHEe MaTepHaIbl.

Omnwit 1. [entpudyruposanue
B mpoGe crounoit Boabl N 1 m3meputrs MyTHOCTh Bojbl Ha @OK mo u mocme 10-tm
MUHYTHOTO TeHTpudyrupoBanusa. CraenaTb BBIBOJ O CTENEHU OYHCTKHA BOJBI C IMOMOIIBIO

HEHTPUPYTH.

OnsIT 2. PuibTpOBaHKE

B npoGe Boabl N 1 u3mMepuTh MyTHOCTH BOJIBI JI0 U TOCIIE (PUIBTPOBAHUS Yepe3 CKIaayaThiit
OymMakHbIH GuIbTp. ONpeAeauTh CTeNeHb OYMCTKU BOJIbl, CPABHUTH PE3YJIbTATHI C MPEABITYIIUM
METO/I0M OYMCTKH.

Pe3ynpTaThl ONBITOB MPEJICTABUTH B BU/E TAOIHIIBI.

3anuch pe3yabTaToOB HCCIET0BAHUI

Ilenmpugpyzuposanue Qunvmposanue
Ne npoowvr Mymmnocmu, m2/n Mymmnocmu, m2/n
00 nocne 00 Ilocne

Ynanute u3 Boael npuMecH I rpynmsl, TpuMeHsss XMMHUYECKHI METOJ KOaryJMpOBaHUS,
OCHOBAHHBIM Ha BBEACHUU B CHUCTEMY OJJekTpoiuTa. [Ipm 3TOM MHpPOMCXOAUT IpoLece
YKPYIHEHUSI KOOJUTOMAHBIX YACTHIl, YMEHBIIAETCS CTENEHb JUCIEPCHOCTH JUCIEPTHPOBAHHOTO
BELIECTBA, T.€. KOJUIOWAHBIE PACTBOPHI pa3pylIatoTcs (KOaryaupyor).
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BemectBo, koarynupymoomee IUCIEPCHYIO (a3y KOJUIOMJHOM CHCTEMBI, Ha3bIBaeTCA
KOaryJasHToOM. B mpakTuke BOJONOATOTOBKY B Kau€CTBE KOAryJIsIHTA IPUMEHSETCS, B OCHOBHOM,

cyibdar amomunus Ax( SOy)3.J103y KoarysHTa onpeaenstoT mo gopmyne:Ixk=3,5 M ,
rie M-MyTHOCTB BO/IBI.

OmnsIt 3. Koarynsauus

B mpobe crounoit Bompl N 1 ompenenuTs MYTHOCTh Ha (POTORIEKTPOKOJIOPUMETPE H
paccunTaTh 103y KoaryisHTa - Ap( SOy)s.

Tak xak a8 xoarymauuu npumeceil ucronbdyercs 10%-Hbli pacTBOp cynbhaTa aTrOMUHHSA,
HeoOxoauMo pacuntath 00beM A1x( SO4)3, HAYIINI HA OCAKICHHE IPUMECEH 110 (hopMyJIe:

D 'V'HED

:I - 11
473 10000 Cp (1)

rae ¥ =1,058 mr/a - maotHocTh 10%-ro pactBopa Aix( SOg)3; V HO = 0,05 1- 06bem

crounoit Bogbl; C=10% - KOHIIEHTpaLIMsI KOAryJsiHTa.

Buectu nunerkoi paccunutanubiii 006eM A12( SO4)3B 50 MII CTOYHBIX BO/I,
OTPEJICTUB MPEABAPUTENHHO 00BbeM -t Karu. (s aToro Hakanarh MUNETKON B MUIUHIP 1 M
pacTBopa U MO KOJIWYECTBY Karelb pacCUUTaTh 00BEM OJHOU KAarljiu).

Uepes 10-15 muHyT HaOmIOAAaTh Koaryisiuio mpumecei. [IpodunbTpoBaB Bomy uepes
OyMaxHbId (UIBTP, U3MEPUTH MYTHOCTh OYMINEHHOW BOJBI (MJ) M OIpPENEIUTh CTENEHb
OYUCTKH BOJbI JAHHBIM METOJIOM:

V1,80

M - M,

M 100%,
roe M - MYTHOCTb HCXOIHOM Boabl; M1- MYTHOCTB IIOCJI€ KOAryJIsLUH.
Pe3yJIBTaTLI OIIbITa HpeI[CTaBI/ITL B BUC Ta6JII/IHbI.

II =

Pe3yabTaThl KOAryasiiuoHHO 00padOTKU BOABI

Koa v v Koi-60 Bpemn Mymmnocmu, m2/n
ynanm | JIK,
Al (SO4)3, | kanau, | kanenv | XaA0nbEOOPA30- | ycxoonoii nocie
(xum. \me/n
ovl ¢'Jla) J MJl AIZ(SO4)3 6aHUA, MUH. 8000l Koazynauuu

1

OnwIT 4. AncopOuus

Ynanmute u3 Boabl mpuMmecu I rpynmel, yuuTeIBas, YTO IpPU OTHOCUTEIBHO BBICOKOM
COJIep’)KaHUU B MPOOU3BOJICTBEHHBIX CTOYHBIX BOJAX PAaCTBOPEHHBIX OPraHMYECKHX BEIECTB,
OPEJCTAaBIAIOINX TEXHUYECKYI0 IIEHHOCTh, HampuMmep, (EHOJOB U JKUPHBIX KHUCIOT,
3¢ (HEeKTUBHBIM METOJIOM OYHUCTKHU SIBIISETCS AKCTPAKIUS OPraHUYECKHMHU PacTBOPUTENSMU -
DKCTpAareHTaMHu. JKCTPAKLMOHHBIA METOJ OYMCTKU MPOU3BOACTBEHHBIX CTOYHBIX BOJ OCHOBaH
Ha pacHpeielIeHNH 3arps3HAOIIEro BEUIeCTBa B CMECH 2-X B3aHMOHEPACTBOPUMBIX KUAKOCTEN
COOTBETCTBEHHO €r0 paCTBOPUMOCTH B HUX.

g ypaneHus U3 CTOYHOM BOABI Ia30B, apOMAaTHUECKUX OPraHMYECKUX BEIIECTB,HAIIPUMED,
KpacuTeseH, UCTI0Ib30BalIN a1cOPOLIMI0 aKTUBUPOBAHHBIM YIJIEM U CHIIMKAreaeM.

B nBe mpoOupku HamuTh pacTBOp Kpacutens (mpoba Ne 2). B oaHy mOMeCTHTh TIpaHyIIbl
aKTUBUPOBAHHOTO yrusg (4-5 mTYK) UM BCTpsAXuBaTh 5-7 MuHyT. PactBOop OT(hUIBTpOBaTH OT
B3BECHU YIJIS M CPABHUTB €r0 OKPACKY C OKPACKOI UCXOHOTO pacTBOpa B MEPBOM MpoOUpKe.
Cnenatb BBIBOJ 00 aJICOPOITMOHHON CITOCOOHOCTH aKTUBUPOBAHHOTO YTJIA.
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OnebIT 5. PUIBTPOBAHKE YEPE3 HENTPATUIYIOILINE MAaTEPHAJIBL.

VY nanute u3 Boabl npumecH 1Y rpynmnel, NpruHUMas BO BHUMaHUE, 4TO JUIs yIaJ€HUs U3 BOJBI
MOHOB PACTBOPEHHBIX BEUIECTB MCIOJIb3YIOT METOJbl OCAXACHHUS, HEUTpaIu3aluu, NEPEBOJ
HMOHOB B MaJIOJICCOLIMMPOBAHHbIE COEIMHEHNUS, MOHHBII 0OMEH, OKUCIICHUE U JIp.

['ereporeHHbIli MOHHBIM OOMEH - 3TO IpolLecc OOMEHa MEXAY HOHAMU,HaXOISIIMMHUCA B
pacTBOpe U MOHAMU, IPUCYTCTBYIOIIMMHU Ha MMOBEPXHOCTU TBEPIOH (a3bl - noHuTamu. [1pu sTom
U3 BOJBI U3BJICKAIOTCS M YTHIU3UPYIOTCS IICHHBIE IIPUMECH: COeIMHEHHS MBIIIbsKa, hocdopa, a
TaK)Xe XpOoM, LIMHK, CBUHEL, pTYTh U T.1.,IIAB, paguoakTrBHbIE BE1IECTBA.

BonbIIMHCTBO MPOM3BOACTBEHHBIX CTOYHBIX BOJ COAEpX AT IIEI0YM U KUCIHOTHL. C IIEINbIo
NPEIyNpEeXACHNUs KOPPO3UHM OUMCTHBIX COOPYXKEHHH, TpyOONpoBOIOB, OHMOXUMHYECKHX
IIPOLIECCOB B OMOJIOTMYECKUX OKUCIUTENSAX U BOJOEMaX 3TU BOJIbI IOABEPTalOT HEUTpanu3aIiiy.

B crounoii Boge (V=50 M) N 3 usmeputb pH Ha moHOMEpE /10 U TIOCIIC TPOITYCKAHUSI Yepe3
KOJIOHKY C 3arpy3KOil H3BECTHIKOM (MEJIOM, U3BECThI0) (OT(HUIBTPOBATH).

N3meputs pH BoabI ocie 2-X KpaTHOrO NPOIyCKaHUsS €€ Yepe3 KOJIOHKY.

Pe3ynbraThl OnbITa MpeICTaBUTh B BUZE TAOJIHIIBI.

3anuch pe3yJbTaTOB HCCJIE0BAHUI

PH cmounoii 600bt

No Memoo
3azpyska Ilocne ¢punvmposanusn
npoowt ouUCmKU Hexoonvlii
1-20 2-20
BeiBOABI:

Tema 3. CAHUTAPHO - TUTHEHUYECKAS ITOYBbI

JlabopaTopnasi paGora Ne8.

ONPEJIEJIEHUE MEXAHUYECKOI'O COCTABA Y ®PU3UYECKHAX CBOMCTB
IHOYBbI

eap 3aHsATHS: 3HAKOMCTBO C METOJIaMu, IpUOOpaMu U ammapaTrypoi uisl OlpeaeaeHus
MEXaHUYECKOr0 COCTaBa M (PU3MUECKUX CBOWCTB MOYBHI.

[TouBa — 3TO MOBEPXHOCTHBIH CII0M 3eMHOI KOpbI (JIuToCchepsl), 00I1aAa0NUil CBOMCTBOM
IJIOZI0POJIUS, T.€. CHOCOOHOCTBIO 00ecIIeunBaTh pacTeHHs MUTATEIbLHBIMU BeriecTBaMu. [lousa —
3TO MOXKaIyH, OJJHA U3 CaMbIX CJIOXKHBIX €CTECTBEHHBIX J1a0OpaTopuid, IJie MOCTOSIHHO UAYT
($U3UKO-XMMHUYECKHE TPOLECCHI, OMOXMMHUECKHUE PEAKIINH U MTPEBPALLIECHUSI.

ITouBa — NPUEMHHUK U NOTJIOTUTEIb PA3JIMYHBIX PACTUTEIIBHBIX, J)KUBOTHBIX, X035IICTBEHHO-
OBITOBBIX M MPOMBIIIJIEHHBIX OTXOAOB, PE3€pByap U UCTOYHUK MHOr000pa3HON MHUKPODIOPHl U
MUKpo¢ayHbl. OHa OKa3bIBaeT OOJIBIIOE MPSMOE U KOCBEHHOE BIMSHUE Ha 3710POBbE YeNOBEKa U
MPOAYKTUBHOCTh >KMBOTHBIX. [louBa nMeeT MHOrooOpa3HOe TMTHEeHHYECKOe 3HaU€HHE, KOTOPOoe
OTIpeNieNIeTCs] MEXaHMYECKUM COCTAaBOM, (U3WYECKMMH, XUMHUYECKUMH U OHOIOTMYECKUMHU
CBOMCTBAaMH.

C uenpl0 TUTMEHHYECKOW OLIEHKM MOYBBI IMPOU3BOAAT CAHUTAPHO-TOMOrpaduuecKoe
UCCJIEIOBAaHUE 3€MEJIbHBIX YYacTKOB B3SITHEM MpoO TMOYBBI JUIS JIaOOpaTOPHOIO aHalIMu3a
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CKJIa IIBAIOIIETOCS u3 ¢duznveckoro, XHUMUYECKOTO, 0aKTEepHOIOTUYECKOTO u
TeJIbMUHTOJIOTUYECKOTO METOJIOB UCCIICIOBAHUH.

CanutapHo-TOonorpau4eckoe HCCIeOBaHWE BKIIOYACT H3yYeHHE penbeda ydacTka,
YKJIOH €r0 K BOJIOEMaM U TI0 OTHOIIEHHIO K CTOpOHaM cBeTa. Kpome Toro, mpu oOcCiieioBaHUH
U3Y4alOT PACTUTEIBHBIN MOKPOB, OMPEACNSIOT MECTOHAXOXKIACHHWE y4YacTKa IO OTHOIIEHHUIO K
HACEJICHHBIM ITYHKTaM, THII MOYBbI M BOJHBIH PEXHM, BBISBISIOT MCTOYHHKH BO3MOXHOTO
3arps3HEeHUs IOYBHI (CBAJIKM, HABO30XPAHWIIUIIA U T.I1.).

B3situe cpeaneii mpodsl mouBbl. HeoOxomumo, uToObl mpoba Obula XapakTepHa JUIs
ornpezeNeHHOro y4yactka. [Ipu o1HOpOAHOM 0 BCEMY Y4acTKy MOUYBe, OEpyT HECKOIBKO BHIEMOK
B Pa3HbIX MECTaX paclojOKEHHBIX B IIaXMATHOM MOPSAKE WIN 10 CPEHEHN JINHUU y4acTKa U Ha
pa3HOH TTyOHHE.

[TpoOb1 mouBBI OepyT crenualbHBIM OypoM WM 4YHMCTOW Jomatkoi. Kaxmyro mpoOy
Maccoil 2-3 KT MoMeniarT B CTCKISIHHbIC OAHKH ¢ IPUTEPTON MPOOKOH, B UUCTHIN MEIIOK WA B
JBOMHOM CIIOM TIOTHON 00epTOYHOM Oymaru v CHaOXaroT dTUKETKON ¢ YKa3aHHEM JaThl, MECTa
U r1yOuHbl B3aTUA oOpa3ua. B maGoparopuu oroOpaHHbIE MPOOBI MOYBBI PACCHINAIOT TOHKUM
CJIOEM Ha JIMCTHI OyMaru, pa3/iaBiuBaloT CJEKaBIIMECS KOMKHU U BBICYIIMBAIOT Ha Bo3ayxe. Jls
aHanmuza otoupant 0,5-1,0 kr. Ilepen HauanoMm nabOpPaTOPHBIX HMCCIEAOBAHHA M3 IOYBBI
YAQJISI0T KOPHU U JIPYTUE HEXapaKTEepHbIE NPUMECH W B3BEUIMBAIOT UX JUIsI OIpPEIEICHUS
MPOLIEHTHOTO CO/IEP KAHMUS.

OmnpenesieHne MEXaHUYECKOI0 COCTaBa
U BeJINYMHBI 3epeH MOYBbI

[TouBbI B 3aBUCUMOCTH OT YCIIOBHUI 00pa30BaHUs U XapakTepa MOYBOOOPA3YIOMIUX TOPOT
MMEIOT Pa3JIMYHbIA MEXAaHUYECKUM COCTaB. Mexanuueckum cocmagom Ha3bIBalOT OTHOCUTEBHOE
COJIepXKaHUE B ITIOYBE MEXAHUYECKUX 3JIEMEHTOB Pa3jIMYHOr0 IUAMETPA.

Macca mouBbl BCErja COCTOMT W3 YaCTHI[ PA3JIMYHOW BEJIMYMHBI — OT HECKOJbKUX
MUJUIUMETPOB /10 HECKOJbKMX MHMKPOHOB WJIM MWUIMMHKPOHOB. OTH YHUCTULbBI HMEIOT
Pa3IUYHBI MUHEPATIOTUYECKUI U XUMUYECKUM COCTaB, 00Jaa0T Pa3IMuHON aKTUBHOCTHIO 110
OTHONICHHUIO K PAa3BUBAIOLIUMCS B MOUYBE (PM3UKO-XUMHUYECKHM U OMOJIOTHUYECKUM IPOIIeccaM,
OKa3bIBAIOT OOJIBIIOE BIMSHUE HA BOJHBIN, BO3YIIHBIHN, TEMJIOBOM U MUTATEIBHBIA PEKUMBI €€.
OTtaenpHble YaCTUIBI TIOYBHI, T.€. OTAENbHBIE 3epHAa MUHEPAJIOB U OOJIOMKHU TOPHBIX TOPO/I,
HAa3bIBAIOT MEXAaHUYECKUMU IJIEMEHTaAMH, KOTOPbIE OOBEAUHSIIOTCS B TPYIIIIBI WU (paKIUH.

Kaxnass dpaxmus xapakrepu3yercs CyMMOW (U3WYECKUX CBOWCTB, OTIMYAIOIIUX €€ OT
npyrux ¢pakuuid. Jng xiaccuuKalMOHHBIX Leneld yacTo Bce yacTuipl kpymHee 0,01 mMm
00BEANHSIOT BO (ppakIiio PU3nYecKoro mnecka, a Bce yactuipl Menbue 0,01 MM — Bo ¢pakiuio
(U3UYECKON TIUHBI.

Tepmun “dusnueckuii” 0003HaYaeT HaTU4KMe B TOM WM Apyroil dpakiuu u3ndecKux
CBOMCTB TIeCKa WJIM TJWHBI, HE TIPEAOIPEACIisisi XUMUUECKoro coctaBa ¢pakuuu. Kpome Toro,
0OBIYHO BCE YAaCTHUIIBI MeNlbue | MM Ha3bIBAIOTCS] MEJIKO3EMOM IOYB, a YACTHIIBI KpymnHee 1 MM —
MTOYBEHHBIM CKEJIETOM.

Kunaccnpukanusi Mexanu4ecKkux 3JIeMEHTOB
(PaneeBa-Bunbsamca-Cabanuna B uamenenun H.A.Kauunckoro)

Beauuuna wvacmuuy, mm Hazeanue mexanuueckux 3.,1eMeHmos

3,0 Kamuu

30-1,0 I'paBuii

1,0-05 Kpynusiit necok

0,5-0,25 CpeTHHI TIeCOK
0,25-0,05 Menkui mecox

0,05-0,01 KpymHas meuib

0,01 - 0,005 Cpenusis nbuib
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0,005 -0,001

Menkas npuib

0,001 — 0,0005 ['pyOblit nn
0,0005 - 0,0001 ToHkui ui
0,0001 u menee (0,1 mMk) Kommon st

Knaccupukauus mexannuyeckoro cocrasa nous (H.A.Kauunckoro)

Ha3zeanue nous Cooeporcanue gpusuueckoil 2nunvlt, %
I'muauCTHIC 50 u 6onee
CyrinuHucThIC 40 - 50
CpeHecyrauHUCThIe 3040
JlerkoCyTrIMHHUCTBIC 20-30
CyrniecuanHble 10 - 20
Ilecuannsbie 10 u meHee

Boinonnenue anaamsa: [y onpenesieHHus] BEJIMUMHBI 3€PEH TOYBBI MIPUMEHSIIOT HAOOP
cut KHorma, pacnonoxeHHbIX 0JJHO Ha/l IPYTUM U UMEIOIIUM OTBepcTus nuamerpom 10, 7, 5, 3,
2,1, 0,5,0,25 mm.

B BepxHee cuTo uMmeroriee HanOoIbIINE pa3Mepsl 0TBepCTHi, HackmaioT 100 r BO3ynIHO-
CYXOI MOYBBI M POCEUBAIOT MOCIIEIOBATENbHO Yepe3 BeCh HA0OP.

[Tocne mpocenBaHUsl MOYBBI KXY MOPIMIO B3BEIIMBAIOT M PE3YyJbTaT BBIPAXKAIOT B
npoueHtax. Ilo pe3yapTaTaM oOmNpenenstoT COOTHOILIEHHE BCEX YacTHIL[ Pa3HOro pas3Mmepa,
MEXaHWYECKUM COCTaB W THUIl MOYBBI, UCXOAS M3 TOro, yto Ha cutax Ne 1, 2, 3 cobuparoTcs
YaCTHIIBI TUaMeTpoM Oosiee 3 MM (KaMHH, rpaBuid); Ha cutax Ne 4, 5 — gacTuirel tuamerpom 1 - 3
MM (KpYITHBIH 1ecoK); Ha cutax Ne 6, 7 — wactuiel qtuametpom 0,25 - 1 MM (cpeaHuiil mecok); Ha
JTHO Habopa moraaeT MEJIKUHA MECOK M IbLITh.

OmnpenesieHne CTPYKTYPbI NOYBbI

CmpykmypHocmbslo HA3bIBAETCSI CIMOCOOHOCTH TIOYBBI PACWICHATHCS IO OTIEIBHOCTH
pa3inuuHoil BennuuHbl U (GopMbl. CTPYKTYpOil K€ Ha3bIBaIOT CaMU OTAEIbHOCTU (arperarsl),
COCTOSIIIIME M3 MEXAHMYECKHUX 3JIEMEHTOB — I€CKa, IMbUIM, WA CLHEMEHTHUPOBAHHBIX MEXIY
coboit. Upe3BbIuaifHO BaXKHBIM CBOMCTBOM CTPYKTYpHI SIBJISIETCS CTENIEHb €€ BOJIONPOYHOCTH, T.€.
YCTOMYMBOCTU IIPOTUB PAa3MbIBAIOIIETO AEHCTBUS BOJIBI.

Bononpounsie arperaThl Ha3bIBalOTCA MCTUHHBIMU M OINPEIEISIOT UCTUHHYIO CTPYKTYPY
MIOYBbI, HEBOJOIIPOYHBIE — JIOKHBIE U 00Pa3yIOT JIO)KHYIO CTPYKTYPY IOYBBI.

Boinoninenue aHanu3a: B XUMHUYECKMI CTakaH 0 IOJIOBUHBI HAJIUTH BOJBI U OIyCTUTH
UCClIeyeMble TOYBEHHbIE arperaThl (otnenbHocTH). OctaButh Ha 15 muH. Eciam arperar
pacnazcsi Ha OTIEIbHBIE MEXAHUYECKUE DJIIEMEHTBl — 3HAYUT, OH OTHOCUTCA K JIOXKHOU
CTPYKTYpE, €CII HE PacnayICsl — TO K UCTUHHOMN CTPYKTYpE

OT MexaHM4YeCKOro cocTaBa M CTPYKTYpPbI IOYBBI 3aBUCUT IPOHULAEMOCTH MOYBBI JJIS
BOJIbI M BO3/1yXa, CTETIEHb PBHIXJIOCTH U IJIOTHOCTH, TEIJIOBbIE U OMOXMMHUYECKHUE CBOICTBA.

OpranoJienTu4yecKue NoKa3aTeau

LBer. IlouBa MoXeT OBITH TEMHOH (UEpPHOH), CBETJIO-CEpON, KOPUUHEBOW M JPYrux
OTTEHKOB B 3aBHCHMOCTH OT KOJIMYECTBA HAXOASAIIMXCS B HEHM OpPraHWYECKHX BELIECTB M
npuMeceil. TemHass okpacka yka3blBaeT Ha COJAEp)KaHHE B IOYBE OOJIBIIOIO KOJMYECTBA
OpraHMYECKUX BEIIECTB, TO €CTh I'yMyca W MNEPEerHOsl CUJIbHO YyIOOpEHHBIX HaBO30M Io4YB. B
TaKUX I[10YBaX [aTOr€HHbIE MUKPOOPraHU3Mbl BCTPEYAIOTCs Yallle, Y4eM B 4epHO3eMHOMU. [1ouBbI
OelHble TYMYCOM, OPraHMYEeCKHMMH BEIIECTBAMH HMEIOT CBETJIO-CEPYIO (ITOA30JUCThIE MOYBBHI)
WIN CBETJIO-KENTYI0 (IecuaHasl, TIMHHUCTAs MOYBa) OKpacKy. Takue mouyBbl O€IHBI HE TOJIBKO
OpraHMYeCKHMH BEUIeCTBAMM, HO U COJEepKaT OYeHb Majlo OHOJOTUYECKU-aKTUBHBIX
MHUHEpaJIbHBIX COeIMHEHUN — KaJblus, pochopa, Kanusl.
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3anax. B rurueHn4eckoM OTHOILIEHUH UMEIOT 3HAaYCHUE 3araxy HECBONCTBEHHBIE YUCTOM,
HE3arpsI3HEHHOM TOYB: THWIOCTHBIM, aMMHA4YHbIA, CEPOBOAOPOIHBINA, KOTOPHIE MOTYT
MOSIBJISITECS TIPU CBEKEM 3arpsi3HEHUM HABO30M, MOYOW, HEOUYMILEHHBIMU CTOYHBIMU BOJAMH,
TPYIaMH )KUBOTHBIX, XUMUUYECKUMU COECIMHEHHSIMHU.

3amax ONpenensioT HEMOCPEACTBEHHO Ha MecTe MpH B3STUU cpeaHed mpoObl. B
nabopatopuu CBeXyl MpoOy IMOYBbl TOMEHIAIOT B KOJOY, OOJMBAIOT Topsyeil BOJOM,
3aKpBIBAIOT MTPOOKOI, BCTPSXHBAIOT, 3aTEM OTKPBIBAIOT MTPOOKY M OMPEIEISIOT 3amax.

Temneparypa. K usmepenuto temreparypbl MOUBbl B TMTUEHHMYECKHUX LEISIX NMPUOEraroT
pPENKO, XOTS OHAa MMEET 3HAaYEHUE IPU BBIOOpE MECT AJIs JIETHUX CTOII, JJarepeil miu HOYHOU
CTOSIHKH XKMBOTHBIX (CTOWOMI) paHHEH BECHOW M MO3IHEH OCeHbIO0 HA MacTOMIIAaX, a TaKkKe B
3aroHax. /[ Takux nesnen ciayar cenualibHble TEPMOMETPBI.

Omnpenesienne 00bemMa MoOp B MO4YBe (IIOPO3HOCTD)

Iloposnocms nouewl TIPeCTaBISET cO00H OOIIYI0 CyMMY BCEX CBOOOHBIX MPOMEKYTKOB
MEX/y TOYBCHHBIMH YaCTUI[AMH BBIPAKCHHYIO B IIPOIICHTAX K B3 TOMY 00BHEMY ITOUBHI.

[Topo3HOCTPH MOYBBI 3aBUCUT OT BEITMYMHBI TOYBEHHBIX YaCTHII, UX (DOPMBI U CTPYKTYpHI. B
MEJIKO3EPHHUCTHIX MMOYBAX MOPO3HOCTH BBINIE, YeM B KPYIMHO3EPHHUCTHIX, T.K. MIPH YMEHBIICHUU
pa3MepoB MOYBEHHBIX 36PCH BO3PACTACT KOJIMYECTBO MX H TTOP MEXIY COOOIA.

[Topo3HOCTH MOYBBI UMEET OOJIBIIOE CAHUTAPHO-TUTHEHUYECKOE 3HAYCHHE, TIOCKOIBKY OT
HEE 3aBHCHUT IMPOHUIIAEMOCTb ITOYBBI JUIs BOJIBI U BO3/IyXa.

Paznuunbie BHIBI 1MOYB MMEIOT M Pa3HYI0 MOPO3HOCTH: mecyanble mouBbl — 30-40%);
riuHucThie — BhIie 50%; 6onotHbie — 84%.

Boinosinenue anaamsa: B rpagyupoBansbiil nuuHIp Ha 500 miu BbickimaroT 250 mi
OYBBI ¥ HanUBarOT 250 MJI BOJIBIL.

[Tocne cMerMBaHus OYBBI C BOAOM U 3alIOJHEHUM BCEX MOP ONPENENSIOT 00BEM CMECH U
IPOU3BOJIAT PACUEThI.

P=(A-B)-K /Bx 100

rae: P — mopo3nocTs mouBsl, %; A — 00beM MmouBkI, MiI; b — 06BeM Boabl, Mi; K — 00beM
CMeCH TIOYBBI U BOJIBbI, MJT; B — cymMmma 00BbeMOB TTOUBBI 1 BOJIBI, MJI.

Onpenenenue BJIAroeMKOCTH NOYBbI

Bnacoemxocmuio nouebi Ha3bIBaeTCsl CIIOCOOHOCTH MOYB BMELIATh U yIEp>KUBaTh B cede
OTIpeIeIEHHOE KOJIMYECTBO BOJIBI.

BoinosiHenune anagm3a: bepyr IMIMHIOpD C© ceTyaTbiM JHOM U B3BELIMBAKOT €TO0.
B3BemieHHBI MWIMHIP HAMOJHIIOT HAa Y2 O0BEMa BO3YIIHO-CYXOM TIIOYBOM W CHOBA
B3BEILNBAIOT.

[TorpyxaroT UUIAMHAP € MOYBOM B COCYZ C BOJAOW U JOBOJAAT YPOBEHBb BOJBI B COCYIE A0
ypoBHs mouBbl B nuiuHzape. [locie Toro, xak Boja MPONMUTAET BCK IOYBY, HAKOT CTEYb
U3JIMIIHEH BOJE, MPOTHUPAIOT YBIAKHEHHYIO IIOBEPXHOCTh IWJIMHJIpPA, B3BELIMBAIOT U
IIPOU3BOJIAT PACUETHI.

A=100(c-B)/(B-a)

rae: A — BJaroeMKocTh MOuBbI, %; a — Macca MycToro MWIMH/PA, T; B — Macca HUIUHIpPA C
MMOYBOM JI0 MOTPYKEHUS B BOAY, T; ¢ — Macca MIWIMHIpPA C TOYBOM MOCJE€ HACBIIIEHUS BOJIOH, T.

OnpenesieHne KAMWIJIAPHOCTH MOYBbI
[Ton KaMMIUTSIPHOCTHIO TIOHUMAIOT BOAOMOABEMHYIO CIIOCOOHOCTH MOYBHI 10 KaNUJUIIpam
Y3 HIJKHUX CJIOE€B B BEPXHHE, KOTOpask 3aBUCUT OT €€ MEXAaHUYECKOI0 COCTaBa, T.€. YEM MEHBIIIE
YaCTULBI [TOYBBI, TEM BBILIE KANMWUISIPHBIM MOJBEM Biaru. BrICOKas KalWJLIIPHOCTH HEPEIKO
CIY’KUT OCHOBHOM TNPUYUHOM CHIPOCTH TOYBBI, MOMENIEHUM, €CITU HE MNPUHUMAKTCA
COOTBETCTBYIOIINE MEPHI (TUIAPOUIOJISALIMS).
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BoinosiHeHue aHanau3a: B mratuBe ycTaHaBIWBAKOT Psija (B 3aBUCHMOCTH OT 00pa3iioB
nmouBbl) BBICOKUX 50 — 100 cM CTEKJISIHHBIX TPYOOK IUaMeTpoM 2-3 CM C CAaHTUMETPOBBIM
nenenneM. Kaxayio TpyOKy 3amoNIHSIOT HccieayeMol mmouBod. HwkHHME KOHIIBI TpPyOOK
OOBSI3BIBAIOT MOJIOTHOM U TMOTPYKAIOT B BAHHOYKH € BoJIoM Ha riyouny 0,5 cm. [1o usmenenuto
OKpAaCKH TOYBBI CIEAST 3a OBICTPOTONM M BBICOTOM MOJgbEMa BOABI, OTMEYas €€ YpOBEHb B
cantumetpax uvepe3 5; 10; 15; 20 u 60 muHyT, a nanee 4yepe3 KakAblid 4ac A0 MPEKpalleHust
BOJONIOABEMA.

OmnpenesieHne BOAONPOHUIIAEMOCTH MOYBBI
BopomnponuiiaeMocTbi0 Ha3bIBa€TCS CIOCOOHOCTH MOYBBI MPOBOJUTH BOJY U3 BEPXHUX
CIOeB B HIDKHHE. Bomomponuraemocts ((QpuibTpalioOHHas CHOCOOHOCTH) OMPEIeIIsIeTCs
KOJIMYECTBOM BO/Ibl, POCAYMBAIOLIEICS Yepe3 ONpeAeICHHbINA CIIOM MOYBBI B €AUHUILY BpEMEHU
Y 3aBHCHUT OT pa3Mepa €€ 3€peH, HaTU4Ms KOJUIOMIHBIX YaCTHIl, a TAKXKE OT BBICOTHI CJIOSI BOJIbI
HaJ HEW.
BonomnponniiaeMocTh MecYaHbIX MOYB — 5-8 MUH, TITUHUCTBIX — 15 MUH 1 Oonee.

Boinoninenue aHanusa: bepyr crexisiHHy0 TpyOKy nuamerpom 3-4 cm, BeicoToi 25-30
cM. HuwxHuil KoHer TpyOKM MOJABSI3bIBAIOT IOJIOTHOM M HAINOJHSIOT CYXOH H3MeIbYEHHOU
IIOYBOM 1O BBICOTHI 20 CM, PaBHOMEPHO DPACIpPEACIAsA €€ JIETKUM IOCTYKMBAaHUEM O CTEHKHU
TpyOku. TpyOKy ¢ TOYBOW YKPEIUIAIOT B INTAaTHBE M HAJIMBAIOT B HEE BOJY, IOCTOSHHO
NONJEPKUBAsl BBICOTY YPOBHS BOABI HaJ IIOYBOM B 4 CM 40 MOSBICHUS IEPBOM KaIlld
npouleuiel yepe3 marepyaroe JHO TpyOku. B Xozme ompeneneHuss BOJONPOHULIAEMOCTH
OTMEUAlOT BpeMs C Hauaja 3aJUMBaHus BOJbl, U BpPEMs MOSABJIECHUS NEpBOM Kamuu. PasHuna Bo
BPEMEHHU 10Ka3bIBAET OBICTPOTY MPOXOXKACHUS BO/BI Uepe3 CiI0M MOUBkI B 20 cM.

3anuch pe3yabTaTOB HCCIeT0BAHMIT

Howmep du3nuecKre CBOMCTBA NOYBbI
npo6b! | Temmepa-|Ller | 3amax | ITopos- Bnaroem- |KanunsipHocts,| Bononponuiae-
nouBbl | Typa, °C HOCTb, KOCTb, c/MUH MOCTb, CEK
% %
BeiBoabI:
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JlaGopaTopHas paGora Ne9.

ONPEAEJIEHUE HE®TEITPOAYKTOB
B IIOYBE I'PABUMETPUYECKUM METOIAOM

Hear paboTbl: O3HAKOMIIGHHE C TPABUMETPHUYCCKHM METOJIOM  OIpEeNICHHS
HEPTENPOIYKTOB B MTOYBE..

Hacrosmas MeTonuka o0ecreqrBaeT Moay4eHHe Pe3yIbTaTOB aHAIN3a C HOIPEITHOCTHIO,
HE MPEBBIIAIONICH 3HAYCHUH, TPUBEAEHHBIX B TA0M. 1.

Taﬁﬂuua 1. I[I/Iﬂl'[ﬂinH 1/13Mepelmﬁ, 3HAYeHHUs MoKa3aTeJei TOYHOCTH, MOBTOPACMOCTHU U

BOCIIPOM3BOIUMOCTH
Huanazon Hokazamens Hokazamenw Ilokazamens
uzmepenuil, me/Ke noemopaemocmu 60CNPOU3600UMOCHIU mouHocmu
(omuocumenbHoe (omnocumenvHoe (cpanuuwt
CPEeOHeKB8adpamuyecKo cpeoHneKeaopamuyecKoe OMHOCUMEIbHOU
e OmKJ10HeHue OMKJIOHEeHUe nozpewtnocmu
noemopsaemocmu), Sy, 60CNPOU3800UMOCHIU), SR, MemoouKu),
% % +4,%
ot 20 1o 100 BkJI. 19 26 52
ot 100 1o 50000 14 20 40
BKJI.

3HaueHus oKa3aTesiss TOUHOCTU METOJIMKH UCIIOJIb3YIOT IIPU:
- 0(pOpMJIICHUHM PE3YNIbTATOB aHAJIN3a, BBIAABAEMBIX JIAOOPATOPHUEHL;
- OLICHKE JIeATEIbHOCTH JIa0OpaTOPUIl Ha KaueCTBO MPOBEICHUS UCIIBITAHUM;
- OLIEHKE BO3MOXXHOCTH UCIOJIb30BAHUS PE3yJbTaTOB aHAJIM3a PU peasln3alliil METOIUKH B
KOHKPETHOM J1ab0paTopuHu.

Cpeocmea uzmepenuii

Becrl mabopatopasie ananmtudeckue tuma BJIP-200 TOCT 24104-2001
I'mpu 'OCT 7328-2001
TepmomeTtp maboparopusiii mkansHb ['OCT 28498-90
IIurneTku rpagyupoBaHHBIE BMECTUMOCTBIO 5 em® TOCT 29227-91
MyddenbHas neds Jr000ro THa, o0ecrneurnBaromas
TeMneparypHsli pexxum ot 150 go 600 °C
CymmnpHbIi mkad
Craxanbl xumudeckne TC BMecTMocTbi0 50 M TOCT 25336-82
Kononka xpomarorpaduueckas crexisiHHas (BHyTpeHHU auamerp 10 M)
®dapdoposas crynka ¢ nectukom 'OCT 9147-80
Cuto ¢ pazmepom oTBepcTuil 1 Mm
Emxocth 11151 oTO0pa 1 xpanenus npod BMectumocthbio 500 - 2000 oM’
Bbaus Bomsaraas TY 46-22-606-75
Oxkcukatop 'OCT 25336-82
Xononmnsuauk JInouxa T'OCT 25336-82
brokcsl 'OCT 25336-82
Kon0s! kornueckue 1-150-2, 1-250-2 TOCT 25336-82

Peaxkmueot u Mmamepuaivl

I'excan, x.4. TY 6-09-3375-78
Xnopodopwm, x.4. i 4.1.a. FOCT 20015-88
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Bona qucrtunnuposannas 'OCT 6709-72

Amomunauit okcup Il crenenn akruBHOCTH 110 bpokmany TY 6-09-3916-75
Crexnsinnas Bata unu ctekiaoBosiokno ['OCT 10727-74

OunbTpel 00€3301CHHBIC «KpacHas jgeHTa» TY 6-09-1678-86.

Ilpumeuanue. Jlonyckaercs NpUMeHEHUE UHBIX CPEICTB U3MEPEHUHN, BCIIOMOTaTEIbHbBIX
YCTPOMCTB, pPEAKTUBOB M MATE€pPUATIOB, TEXHUYECKHE M METPOJOTUYECKHE XapaKTEPUCTHKU
KOTOPBIX HE YCTYMAIOT YKA3aHHBIM BbIIIE U 00€CIIeUNBaIOT TPEOYyEeMyI0 TOYHOCTh U3MEPEHUH.

MeToanka npoBeaeHusi padoThbI:

Omnpenenenre MacCOBOM KOHILIEHTPAIMH HE(PTENPOAYKTOB OCHOBAHO HA MX IKCTPAKIUH
U3 o0pasla BO3AYIIHO-CYXOW MpoObl MOYBBI XJIOPOPOPMOM, OTAEIECHUU OT MOJSPHBIX
COCMHEHUI METOJIOM KOJIOHOYHOH Xpomarorpaduu mocie 3aMeHbl PaCTBOPUTENS Ha TeKCaH U
KOJIMYECTBEHHOM ONPE/ICIIEHUN T'PaBUMETPUUECKUM METOIOM.

VYcnoBust OKpyKaromieid cpeasl, MpH KOTOPBIX oOecredynBaeTcss Tpedyemass TOYHOCTD
U3MEpEHUil, Cenyromme:

- atmocdeproe nasienue, klla (Mm. pr. ct.) 97,3 - 104,6 (730 - 780),

- TeMrieparypa Bosayxa, °C (20 £ 5);

- OTHOCHUTENIbHASI BIIAXKHOCTH BO3ayXa, % He 6omnee 80 mpu t = 25 °C;

- HampsDKEHWE MUTaHus dJieKTpoceTu, B 220 + 22;

- yacTOTa MepeMeHHoro Toka, I’ 50 + 1.

Omoop npo6

OT160p mpo6 mpousBoautcst B cootBercTBUU ¢ ['OCT 17.4.3.01-83 «Oxpana mpupOIBL.
[TouBbl. O6mume TpeboBanus k oTd6opy mpod», [OCT 17.4.02-84 «Oxpana npupozsl. [1o4BsL
Metoapl  oTOopa W TMOATOTOBKM MpOO A XUMHYECKOTO, OaKTepHOJIOTHYECKOTO,
TeJIbMUHTOJIOTUYECKOTO aHaNu3a» U IPYTUMH HOPMATUBHBIMU JOKYMEHTaMH, YTBEPKIACHHBIMU
Y IIPUMEHSAEMBIMH B YCTAHOBJICHHOM IMOPSJIKE.

Iloozomoexa npoo k ananu3y

Jnst ananm3a 00beAMHEHHYIO TIPOOY COCTABIISIOT IMyTEM CMEUIMBAHUS HE MEHEE YeM IIATH
TOYEUHBIX MPOO, B3ATHIX C OAHOIN MPOOHOH MIIOLIA/IKH.

Macca o0benuHeHHON TPOOKI T0JKHA OBITH HE MEHee | KT.

[IpoOy BBICYIIMBAIOT MpPHU KOMHATHOH TemIeparype J0 BO3AYIIHO-CYXOrO COCTOSIHHS.
3areM pacchlnaroT Ha Oymare ¥ MUHLETOM YIAISIOT MEXaHUYECKHE BKIIIOUEHUS, U3MENIbYAIOT C
MOMOIIBIO JTAOOPAaTOPHOTO roMoreHu3aTopa uiau B QapgopoBoit crymke. [IpocenBaroT depes
CUTO ¢ quameTpoM stueriku 1 mm. IIpoOy KBapTyroT M OTOMpPAIOT JJIs aHAIM3a JIBE MapasuieIbHbIe
HaBECKH.

Ilpuzomoenenue oxkcuoa antomunusn Il cmenenu akmuenocmu no bpoxmany

Ilepen ncnosb30BaHMEM OKCHJ, AJIFOMHMHHS NPOKAIMBAIOT mpu Temneparype 600 °C B
TedeHue 4 4yacoB B MYy(eIbHOW Meuu, OXJaXTAlT B HKCUKATOpE, IMOCIEe Yero J00aBisIOT
JTUCTUTUPOBAHHYIO BOAY B KonuyecTBe 3 % OT Macchl COPOEHTa, MHTEHCHUBHO MEPEMEIINBAIOT
B TeueHue 30 MuHYT B cocyde ¢ MNpUILIU(GOBAaHHOW NPOOKOM M BBLAEPKUBAIOT TMeEpes
OpUMEHeHHeM B TedeHue cyTok. Cpok XpaHeHuss B OaHke ¢ mpuuuinpoBaHHOM MpoOkoi 6
MECSIEB.

Iloozomoeka xpomamozpaghpuueckoit KOJ10OHKU

HemocpenctBeHHo  mepen  BBINIOJIHEHWEM — aHalW3a  HEOOXOAMMO  TMOATOTOBHUTH
XpoMarorpauyeckyro KOJOHKY, MPEACTaBIAIONIYI0 COO0H CTEKIIHHYIO TpyOKy BbIcOTOM 12 -
15 cMm, nnamerpoMm 1 c¢M C OTTSHYTBIM HIM>KHMM KOHIIOM JO0 JMaMeTpa, paBHoro 1 - 2 mm. B
KaueCTBE I'OTOBOI KOJIOHKH MOKHO HMCIIOJIb30BaTh MUIETKY YKa3aHHBIX Pa3MEPOB.

B HWXHIOIO 4acTh KOJIOHKM IOMEHIAIOT CJIOW CTEKJISHHOW BaTbl WJIM CTEKJIOBOJIOKHA
TOJILIMHON | CM, 3aT€M KOJIOHKY 3aIllOJIHAIOT OKCHAOM aIFOMMHHMSI, IPUTOTOBJIEHHBIM 110 II. 8.3,
cioeM 2 - 8 CM | MOKPBIBAIOT CJIOEM CTEKJISTHHOM BaThl MJITM CTEKJIOBOJIOKHA. OKCHIT aTFOMUHHUS B
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KOJIOHKE HCIONb3YIOT OAHOKPATHO. [I[pUroTOBNIEHHYIO KOJIOHKY YCTAaHABIMBAIOT B IITATHUBE, a €€
COAEPKUMOE C TTOMOIIIBIO MUMETKH CMAaYuBarIoT 3 - 5 CM° reKcaHa.

[Tox HOCHK KOJOHKH CTaBSIT B3BELICHHBIA HAa AaHATUTHUYECKUX BECAaX IMYCTOW CTAaKaHYMK

eMKOCTBI0 50 cM°. B TaKoM BHJIE KOJIOHKA CYHTAETCS TOTOBOI K pabore.
Brinosinenue usmepeHui

W3 o6pasua, moAroToBICHHOTO 1O II. 8.2, OTOMPAIOT ABE HABECKH MOYBbL. Macca HaBeCKu
30 - 100 r B 3aBHCUMOCTH OT MPEAIOIAraeMoro cojepxanus HedrenpoaykToB. HaBecky mouBbl
MOMEIAIT B KOIOY BMECTHMOCTBIO 150 cM°, CMauuMBamOT XJOPO(GOPMOM [0 BIAXKHOTO
COCTOSIHHS. 3aTeM HECKOJIBKO Pa3 MPOBOMST AKCTPAKIHMIO myTeM gobGasmenms 10 - 15 cm®
xjopodopma A0 MOTyYeHHUs B MOCIETHEN Mopuunu OeClIBETHOIO 3KCTpakTa. Bpemst mposeneHus
KaKJOW IKCTPAKIUH - 5 - 10 MUHYT.

DKCTpakThl (GUIBTPYIOT B KOHUYECKYIO KOOy uepe3 GuibTp «kpacHas jeHTa». OcTaTok
MOYBBI B KOJIOE, TJIE MPOBOAMIIACH AKCTPAKIIUS, IPOMBIBAIOT 5 CM™~ XJI0podopma.

OO0benuHeHHBIH  XJIOPO(GOPMHBINH 3KCTPAKT BBIMAPUBAIOT B BBITSHKHOM IKady Ha
BOJIIHOM OaHe WM yJalsitoT XJI0podopM MeTo1oM OTroHKH. C 3TOM HENb0 SKCTPAKT MOMEIIAI0T
B KOJIOY EMKOCTBIO 250 CM°, KOTOpAsi COCMHSETCS C XOJIOAMIbHAKOM H CTAaBAT €€ Ha BOISHYIO
Oanto nns BeimapuBaHus. Korma B konbe ocranercs 10 - 15 cM® IKHIKOCTH, OTTOHKY
npekpamarT. CoIepKUMOe KOIObI CIMBAIOT B CTAKAHYMK BMECTHMOCTBIO 50 cM>, KOJIOy
JIBKIBI OMOTACKMBAIOT X10pohopmoM 1o 10 cm®. ITr 1Be mopriwH x10podopMa CIUBAIOT B TOT
K€ CTaKaHUMK, KOTOPBIM MOMEIIAIOT B BBITSDKHOM MIKad 7151 HCTIapEHUSI.

OcTraBmmiics B CTaKaHYHMKE TMOCIIE UCHapeHus xjopodopma ocamnok pactBopstotr 5 - 10
cM® rekcaHa. [TomyueHHBI pacTBOp MPOIYCKAIOT 4Yepe3 XpoMaTorpaduueckyro KOJIOHKY,
IPUTOTOBJICHHYIO IO M. 8.4, ns u30aBieHUs OT MOJSApHBIX coenrHeHui. I[locne Toro, kak Haj
OKCHJIOM AJIFOMUHUSI OCTAHETCS €0 pacTBopa | - 2 ¢M, KOJIOHKY IPOMBIBAIOT 2 - 3 HOpPUUAMHU
rekcana (o 2 - 3 CM3), MIPEABAPUTEIILHO OTIOJIOCHYB UM CTaKaHYHK.

'exkcan wucmapsioT B TOKEe BO3JyXa IpU KOMHATHOW Temneparype. Ilocie momHoro
yJaJeHUs FeKcaHa CTaKaHYMK B3BELIMBAIOT HA aHAJIMTUYECKUX BECAX, BBLAECPKHUBAIOT B TEUECHUE
nosryyaca B Ja00OpaTopuu U MOBTOPHO B3BEIIMBAIOT. B3BemBaHue MoBTOPSIOT A0 JTOCTHKEHUS
IIOCTOSTHHOW MAaCCHI.

O0padoTka pe3y1bTaTOB H3MepeHU
[To pa3HOCTH Macchl CTaKaHUMKA C OCTATKOM M ITyCTOIO CTaKaHYMKa ONPEAEISAIOT Maccy

HEPTENPOYKTOB.
Copepxannie He(Tenpo yKToB (X, MI/KI TIOYBBI) BEIUUCISIOT IO (hopmyIie:
X= 4, 1000,
B

rae A - HallJIeHHOE KOJIMYECTBO HE(TENPOAYKTOB, MT;

B - HaBecka MOYBEI, B3ITOM JJ1 aHAIM3a, T.

3a pesynbraT aHanmmsza X, NPUHAMAIOT CpelHee apu(PMETHYECKOE 3HAYEHUE JIBYX
MapaJulesIbHbIX ONpeneseHnil X1 U X2

¥ = Xl + .4 4
“ 2
JUIL KOTOPBIX BBINIOJIHAETCS CIEAYIOLIEE YCIOBUE:
|X7 - le <r (Xl +X2)/200, (l)

IJIe T - Ipeaet MOBTOPSEMOCTH, 3HAYSHHSI KOTOPOTO IPUBEICHBI B Ta0JI. 2.

E
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Tabauya 2. 3navenus npeaesia noBropsieMocTH npu seposstooctu P = 0,95

Juanaszon Ilpeoen noemopaemocmu (omuocumenvHoe 3HaueHue OONYcKAeMo2o
umepeHuii, PACXO0XHCOCHUA MeHCOY 08YMA Pe3Y/IbMAaAmamu
M2/K2 napanienvHvlx onpeoenenuit), r, %
ot 20 mo 100 BxJI. 53
ot 100 o 50000 Bx1. 39

Pacxoxaenue Mexay pesylibTaTaMu aHalu3a, MOJIYyYEHHBIMU B JIBYX JIaDOpaTOpHsX, HE
JOJDKHO TIPEBBIIATh Mpejesia BOCIPOM3BOAMMOCTH. [Ipy BBIMOJIHEHHH STOTO  YCIIOBHUS
npreMIieMbl 00a pe3yibTaTa aHajIu3a, ¥ B KAYeCTBE OKOHYATEIILHOTO MOXKET OBITh UCIOIH30BAHO
UX cpenHee apu(dMETHYSCKOe 3HaYCHHUE. 3HAUCHUS Mpesiesia BOCIPOU3BOIUMOCTH IIPUBEACHBI B
Tabu. 3.

Tabauya 3. 3HadeHud npeaesa BOCIPOU3BOAUMOCTH npu BeposiTHocTH P = 0,95

Juanazon Ilpeoen 6ocnpoussodumocmu (omuocumenvHoe 3Ha4eHUe OONYCKAEMO20
usMepenuil, M2/Kz |  pacxoncoeHus Mexcoy 08yms pe3yibmamamu, NOJIY4eHHbIMU 8 PA3HBIX
aadopamopusx), R, %

ot 20 mo 100 BxJI. 73
¢B. 100 mo 50000 56
BKJL.

OdopmieHue pe3yIbTATOB aHAJIN3A

Pesynbrar aHanusa X, B 1OKyMeHTaX, [IPeAyCMAaTPUBAIOLIUX €0 UCIOJIb30BaHUE, MOXKET
OBITH IPEJICTABIICH B BUJIE
X £D, P=0,95,
rae D - mokaszarenb TOYHOCTH METOIMKH.
3nauenue D paccuuThiBaroT o hopmyiie
D = 0,01xd*xX,,.
3nauenue d npuBeneHo B Ta0. 1.
JlomycTuMO — pe3ynbTaT aHalu3a B JOKYMEHTaX, BBIJaBaeMbIX JabopaTopue,
MIPEJICTABIISATH B BUJIC:
Xep £ Dy, P=0,95, npu ycnosuu D, < D,
I'ne X, - pe3ynbTar aHanusa, MOJyYEHHbIM B COOTBETCTBUU C IIPOIKMCHIO METOMKH,
+ D - 3HaueHNe XapaKTePUCTUKH MOTPEIIHOCTH Pe3yIbTaTOB aHAIN3a, YCTAHOBICHHOE
NPy peanu3aliil METOAWKH B Jabopatopuu, W oOecrednBaeMoe KOHTPOJIEM CTaOMIBHOCTH
pe3yabTaTOB aHAIH3A.

Ilpumeuanue. Tlpu npencTaBIeHUH pe3yiabTaTa aHAM3a B JIOKYMEHTaX, BBIJAaBAEMbIX
naboparopuei, yka3pIBaroT:
- KOJHMYECTBO pPE3yJbTaTOB NapaJIeIbHBIX OIpPENEeIeHUH, WCIOIB30BaHHBIX [UIS pacueTa
pe3ynbTaTa aHaIu3a;
- crioco0 ompeeneHust pe3yiabTaTa aHaim3a (cpeaHee apupMeTnaeckoe 3HAaUCHHE WM MearaHa
PE3yNIbTaTOB MapaJlJICIbHBIX ONPEEICHU ).

AJITOPUTM ONEPATHBHOI0 KOHTPOJIS POLEAYPHI AHAIN3A € UCNIO0JIb30BAHUEM METO/1a
n00aBOK
XnopoGopMHYIO BBITSKKYAETAT Ha JIB€ paBHbIe YacTu. K 0AHOM U3 HUX ENaroT 100aBKy
HedrenpoaykroB. Benmnumna poGaBku nomwkHa cocTaBisaTh 50 - 150 % ot comepkaHus
He(TENPOAYKTOB B UCXOAHOU TIpooe.
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OnepaTuBHBIN KOHTPOJb MPOLEAYpPhl aHAJIM3a MPOBOIAT IYTEM CPaBHEHMs peE3yJbTaTa
OTAEJBHO B3SITOM KOHTPOJIBHOM MpoUeaypbl K ¢ HOpMAaTUBOM KOHTpPOJIA K.
PesynbTar KOHTPOIBEHOU NpoLEeaypHI K paCCUUTHIBAIOT 1O (hopmyiie

K=y - %, -0

rae X'c, - pe3yilpTaT aHallu3a MacCOBOl KOHLEHTpAaLUU HE(PTEnpooyKTOB B Hpode ¢
U3BECTHOM J100aBKOM - cpeaHee apu(MeTHYecKoe JIBYX pe3Yy/lbTaTOB IapauIeiIbHbBIX
OnpeaesCHu;
X.p - pe3yIbTaT aHaIM3a MACCOBOM KOHLIEHTPAMU HEYTENPOIYKTOB B UCXOIHOM Ipoobe -
cpeaHee apu(pMETUYECKOE ABYX PE3y/IbTaTOB MapasuIeIbHbIX ONPEIeIICHUM.
Hopmartus koHTposst K pacCUuTHIBAIOT 1O GOpMyIIe

Y 3
=8 +&,
A

Fiy
e “te, 4%~ 3HAYCHUS XAPAKTEPUCTUKH IMOTPEIIHOCTH PE3yJIbTaTOB aHAIIN3a,
YCTAQHOBJICHHbIE B Ja0OpaTOpUM NpU pealn3alud METOJIUKH, COOTBETCTBYIOIME MAacCOBOM
KOHIICHTPALIMN HUKEJIS B TPOOE C M3BECTHOM OOABKOW M B HCXOJHOM MPOOE COOTBETCTBEHHO.

[Ipouenypy aHain3a NpU3HAIOT yIOBJIECTBOPUTEIIHLHOM, IPU BBIIIOJIHEHUN YCIOBUS:
K. <K
[Ipy HEBBINOJHEHUM JAHHOIO YCIOBUS KOHTPOJIBHYIO Ipoueaypy IOBTOpsroT. [lpu
MMOBTOPHOM  HEBBINIOJHEHUH  YCJIOBHUS BBIACHSIIOT ~ NPUYMHBI,  [PUBOJSIIME K

HCYHAOBJICTBOPUTCIIbHBIM PE3YyJIbTaTaM, U IPUHUMAIOT MEPHI 110 UX YCTPAHCHUIO.

BriBoabI:
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10.
11.
12.
13.
14.
15.

16.
17.
18.
19.
20.
21.
22.
23.

24,
25.
26.
217.
28.
29.
30.
31.
32.

KOHTPOJIBHBIE BOITPOCBHI

KaxoB coctaB atMmocdepHOro Bo3yxa U B YEM €T0 OTIWYHE OT BO3IyXa MOMEIEHUN?

Kakoe BiausiHUE Ha OpraHU3M 4€JI0BEKA OKAa3bIBAET YIJIEKUCIIBIN ra3 U aMMHUaK?

Kakwue Bbl 3HaeTe OCHOBHbIE UCTOYHUKY HAKOIUICHUS YIJIEKUCIIOro T'a3a B BO3/1yXe MOMEIEHU?
Kakue cymectByeT Mepbl 00pb0BI C BpEIHBIMU T'a3aMHU B BO31yX€E MOMEIICHHI?

Kakue meTob! onpeneneHus yrieKUcaoro ra3a B BO3Ayxe MoMeIeHnn?

KakoBbl CaHUTapHO-TUTMEHNYECKIE HOPMATHBBI BO3AyXa?

[To xakuM mapaMeTpam OnpeaesieTcs MUKPOKINMAT MOMEIeHU?

Kakne npubopbl MPUMEHSIOTCS U ONPENEIeHUs] OCHOBHBIX MMapaMeTpOB, XapaKTEPHU3YIOIIHX
COCTOSTHUE MUKPOKJIUMATa MOMEIIEeHUN?

B uyem 3axirouaercs CaHMTApHO-TUTMEHHMYECKOE 3HAYCHHE BOJBI B IepepaldaThIBaroLIeh
MPOMBIIIIIEHHOCTH?

KakoBbI caHUTapHO-TUTHEHUYECKHE HOPMATUBBI TUTHEBOM BOIbI?

Kakwue Bbl 3HaeTE METObl CAHUTAPHO-TUTHEHUYECKOM OI[EHKU BOJBI?

Uewm ompenensieTcsi BBIOOP pallMOHATIBHOTO MPOLIECCa OYUCTKUA BOJIBI?

[lepeuucnure MeTO b1 GE3peareHTHOTO pa3/esieHus mpuMecen | rpymnmsl.

Kakue npumecu BoJpl MOXKHO YJAJIUTh METOJIOM KOAryJsiliuy, B 4eM CYTh 3TOI0 MeTo1a?

Kakue BemiecTBa Ha3bIBaIOTCS HKCTpareHTaMH, MJIs YEro HX HCIOJNB3YIOT B Ipoleccax
BOJIOTIOJITOTOBKH?

Yrto Takoe "MOHMTHI", KAKOBA 00JIACTh UX IPUMEHEHUS?

Kakue cymiecTByoT ciocoObl HEUTpaJIn3aluy HIETOUYHbIX CTOYHBIX BOJ?

Kak yganuTe U3 BOAbI HOHBI TSXKEJBIX METAIIIOB?

Kak ocymiecTBisieTcs caHuTapHas 0XpaHa BOJOUCTOYHUKOB?

Kak onpenenstorcst puznueckre CBOMCTBA BOJIBI?

OObsicHUTE IPUHLIMIIBI OIIPEIENIEHNS HEKOTOPBIX COJIeH B BoJE?

O 4eM roBOpUT HAIMYKE B BOJIE HEKOTOPBIX coJieil (Cyab(haThl, XJIOPUIbI, HUTPAThI, HUTPUTHI)?
Kakoe BiusiHME MOTYT OKa3blBaTh HENOCTaTOK WJIM H30BITOK COJiell B BOJIE Ha OpraHU3M
YeN0BeKa U )KUBOTHBIX ?

Kakue Bbl 3HaeTE OCHOBHBIE METO/Ibl OUUCTKU U 00€33apaKUBaHUS BOJbI?

KakoB MexaHn3M o0e33apaxHBarOIIETo TEHCTBUS XJIOPHOU U3BECTH?

CyIIHOCTh MOHATUHN «XJIOPIOTPEOHOCTH» U «XJIOPIIOTIIOIAEMOCTh BOABI»?

Kak ocymiecTBisieTcs: 4eXJIOpUpOBaHUE BOJbI?

KakoBbl puznueckue, XuMu4eckie U OMOJOrn4ecKre CBONCTBA MOYBBI?

Onunmre METObI ONpeeNieHus (PU3MUECKUX CBOWCTB MOYBHI?

Kaxkue mpoiiecchl crmocoOCTBYIOT CAaMOOYMIIIEHUIO TTOUBBI?

UTO BXOAWT B MOHATHE «CAHUTAPHO-TUTUEHUYECKAsI OLIEHKA ITOYBBI»?

Kakue cyiecTByroT MeponpusaTusi IO OXpaHe MOYBbI OT 3arpsA3HEHUN U METOJbI 0370POBIECHUS
nouB?
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N

o ok

OI'JTABJIEHUE

NMHCTPYKTAX I10 TEXHUKE BE30ITACHOCTU PABOTBHI CTYIEHTOB

B JIABOPATOPHHU I1O OKOJIOI'HH........coooiiiiiiiiiiiiiiieee,
Tema 1. CAHUTAPHO —-THI'HEHUYECKAS OLEHKA BO3JYXA.........
OINIPEAEJIEHUE TEMIIEPATYPBI U ATMOC®EPHOI'O

JABJIEHMSA BO3YXA . ..o
OITPEJEJIEHUE BIIAJKHOCTU BO3AYXA . ..ot
OINPEAEJIEHUE VI'JIEKHMCIJIOT'O 'A3AB IIOMEILIEHUM........................
Tema 2. CAHUTAPHO - TMT'NEHUYECKAS OLHEHKA BOJBI..............
OINPEAEJIEHUE XUMHNYECKOI'O COCTABA BOJBI........c.ccooiiiiiii
N3YUYEHUE CIIOCOBOB AEXJIOPUPOBAHUA BOJDBI.............cooeenie
OITPEJEJIEHUE OIITUMAIJIbHBIX 3HAUEHWH pH U JJO3bI
KOAT'YJISHTA (®JIOKYJISAHTA) ITPY OTYUCTKE CTOYHBIX BO/I..........
METO/IbI OUUCTKHN CTOUHDBIX BO....coviiiiiiiiii e,
Tema 3. CAHUTAPHO —-THI'HEHUYECKAS ITOYBBI..........cccccvennnnene

OIIPEJIEJIEHUE MEXAHUYECKOI'O COCTABA 1 ®U3NYECKUX
CBOMCTB ITOUBDBL. . ...

OTIPEJIEJIEHUE HEDTEITPOJIYKTOB B I[IOUBE TPABUMETPUYECKUM
METOIOM. ...,

KOHTPOJIBHBIE BOITPOCHBI.............co e,
CIIMCOK PEKOMEHJIOBAHHOM JIATEPATYPBI..............................
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