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BBEJ[EHUHE

Kypc «lIpouecchl U anmaparbl XUMHUYECKON TEXHOJOTHW) SIBISIETCS HWHXKE-
HEPHON IUCHUIUITMHOM, TMPEJCTaBIAIONICH COOO0M Ba)XHBIM pasjiesl TEOPETHUUECKUX
OCHOB XHMHUYECKON TEXHOJIOTMH. B HeM WH3y4yaloTCs OCHOBHBIE MPOILIECCHl U
amnmapaTbl XUMHYECKUX IPOU3BOJICTB, U OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
TEXHOJIOTMYECKUX TpoleccoB. OH HrpaeT OYEHb BAXKHYIO pOJb B TMOATOTOBKE
CTYJICHTOB XMMHUKO-TEXHOJIOTHYECKUX crelnuaabHocTed. DD (HEKTUBHOCTL OCBOCHUS
ATOW y4yeOHOW IUCHMIUIMHBI B 3HAYUTEILHOM MeEpe 3aBUCHUT OT COJEpKaHUS U
MMOCTAaHOBKH JJaOOPATOPHOTO MPAKTUKYMA.

Hacrosmue mnocobue sBiIsIETCS Y4eOHO-METOAUYECKUM PYKOBOICTBOM IS
BBITIOJTHEHUS JIa0OpaTOpHBIX padboT mo Kypcy «lIporecchl u anmapatbl XUMHUYECKOM
TeXHOJNOrum» cryaeHTamu HamnpasieHus 18.03.01 «Xumuyeckas TEXHOJIOTHD.
A TakKe I CTYAEHTOB APYTrHX HAINPaBJICHUM MOJATOTOBKH, M3YYAIOIIUX JAHHYIO
JTUCLIUIUINHY.

JlaGopaTopHbIil MOPAaKTUKYM COCTOMT HW3 JABYX 4dYacTed, CoJAepKallux IIo
7 nabopaTOpHBIX PabOT, SIBISIOMIUXCA BapUalMsIMU CTaHAAPTHBIX PabOT amanTH-
POBAaHHBIX HAay4YHBIM KOJUIEKTUBOM KadeIphl «XHMHUECKHE TEXHOJOrMU HedTera-
30BOTr0 KOMILUIEKca» JIOHCKOTO TOCyJapCTBEHHOIO TEXHUYECKOTO YHUBEPCUTETA
(AT'TY).

enpo kaxaoil naboparopHoi paboThl siBIsieTcss Oojee TIyOOKOe YCBOEHHE
Marepuaia Mo COOTBETCTBYIOLIEMY pa3fely Kypca, a Takxke MpuoOpeTeHue Heoo-
XOJIMMBIX HAaBBIKOB MPU MPOBEICHUM H3MEPEHMI, IMOCTAHOBKE SKCIIEPUMEHTa WU
00paboTKe ero pe3yyIbTaToB.



TEXHHKA BE3OIIACHOCTH

[Ipexxie yem IpUCTYIUTh K BBHITOTHEHHUIO Ja00paTOpHBIX padoT,

HEOBXOAMMO:

1. [IpoiiTh HWHCTPYKTaX MO TEXHUKE OE30MacHOCTH M pacmucaTbCsi B
COOTBETCTBYIOILIEM KYPHAJIE;

2. JlockoHaJbHO U3YYUTH YCTPOUCTBO TAOOPATOPHBIX CTEHIOB;

3. IIpoBeputh 3a3eMieHue 1a00PATOPHBIX CTEH/IOB.

CTPOIO BOCIIPELLJAETCA:

1. Kacatbcsi NOpOBOJHMKOB M  HEW3O0JHWPOBAHHBIX 4YacTed ammaparyphl,
HaXOJALUXCS N0 HAIIPSKEHUEM;
2. BxitouaTe B ceTh JIaDOpaTOPHYIO YCTAaHOBKY O€3 paspellieHus Ipernoja-
BaTeJIsl U B €r0 OTCYTCTBUU,
OcTaBinsATh 6€3 HaOIIOAEHNS BKIFOUEHHYIO J1a00paTOPHYIO YCTaHOBKY;
KacaTbcst HarpeTpIX MOBEpXHOCTEN YCTAaHOBOK;
ITpu paboTe ¢ HacocamMu MPEBBILIATh YCTAHOBIECHHOE AABJICHUE;
MeHATh peryaupoBKy MPUOOPOB, OTKPBIBATH MM 3aKpbIBaTh KpaHbl ycTa-
HOBOK B OTCYTCTBUHU IPENOAABATEIIS;
7. 3arpoMokJaTh CTOJN JIaDOpaTOPHOM YCTAHOBKM OJAEKAOH, NOpPT(hensimu,
KHUTaMU U JPYTMMH BEIIaMU, HE OTHOCSIIUMUCS K paboTe;
8. IlpuHuMaTh NUIy B HAYYHOU JabopaTopuu.

AN

EC/M MPOM3OLLE/T HECYACTHBIA C/IYHYAM — HEMEAJIEHHO:

1. OTKIIOYUTH ANEKTPONUTAHUE JTAOOPATOPUN PYOUITBHUKOM;
2. Oxka3aTp MepBYIO MOMOIIb IMOCTPAJABIIEMY;
3. Bei3Bath 1o Tenedony «03» cKOpyro MOMOIb.



SJEMEHTbHI HAYUHBIX HCCIEJOBAHHH
IIPH BBIIIOJIHEHHH CTY/EHTAMH
JABOPATOPHBIX PABOT

JlaGopatopHbie pabOThI CTYIEHTHI BBINOIHSAIOT HEOOJBIIUMHU OpuUragamMu OT 2
70 4 4eNoBeK, MpUYEM YCIOBUS IKCTIEPUMEHTAa JJIS KaKJIOHW Opurajbl U3MEHSIOTCS,
YTO HE MOXKET HE CKa3blBaThCs Ha pe3yibTaTe. JTO 00€CIeYynBAET HEOOXOIUMYIO
CaMOCTOSATEILHOCTh CTYJEHTOB IpU padoTe.

['oToBsichk K 3amuTe 1a60paTOPHBIX padOT, CTYEHTHI 0053aTeIbHO OTBEYAIOT Ha
KOHTPOJIbHBIE BOMPOCHI, MMEIOIIMECS B TEKCT€ METOAMYECKHMX YKa3aHUH, T.K.
MpernojaBareib BEJET ONpPOC B OCHOBHOM IO 3THUM e Bompocam. Pabotas ¢
KOHTPOJIbHBIMU BOIPOCAMH, CTYJCHT JOJDKEH oOpamiaThCsi K JUTEpaType, KOHC-
MeKTaM JIEKIUH, TaOJuIiaM U auarpaMmaM, OH aHaJM3UPYeT MOJYy4YCHHBIC PE3yIlib-
TaThl, CBS3BIBASI UX C YCIOBHUSIMHU IKCIIEPUMEHTA, U CTAJIIKUBACTCS, TAKUM 00pa3oM, C
aJIeMEHTaMH Hay4dHbIX uccienoBanuii (OHN).

MOPA/OK AENCTBUM TPU BbIMOJIHEHUM JIABOPATOPHbBIX PABOT
CTYJEHTAMM:

[Ipu BhIMOTHEHHH JTaOOPATOPHBIX PabOT CTYJAEHTAM PEKOMEHIYETCS CJIEeIYIo-
AN TTOPAIOK IEUCTBUN:

1. O3HaKOMUTKCS ¢ TPeOOBAHUSIMH TEXHUKH 0€30IMaCHOCTH.

2. YCBOUTH 1IEJIHU U 33/1a4u pabOTHI.

3. U3yuuTh yCTpOHCTBO Ja0OpPAaTOPHON YCTaHOBKY, IOPSJIOK BBITIOJHCHUS
paboThl (BKIIIOUEHHUE U PETYIMPOBAHHUE), METOAUKY IKCIIEPUMEHTA, CBSI3b C TEOpe-
THYCCKUMH  TTOJNIOKEHUSAMH. [lOATOTOBUTH OINKMCAHWE YCTAHOBKH U IKypHa
HaOJIIOICHUM.

4. V3yuuTh CHpaBOYHYIO JUTEpaTypy, PEKOMEHIYEeMYIO K JaHHOH Jjabo-
paTopHOU padoTe.

5. OtumTaThCs TEpE]T MperoaaBaTeNieM O TOTOBHOCTH K BBIMIOJHEHUIO paOOTHI U
MOJIYYHMTh pa3pelicHUe Ha BHIMOJHEHUE.

6. Bo BpeMs poBeICHHS OIbITa, CTYJICHT, JODKCH BBIMOJIHUTH SKCIICPUMEHT,
OIICHHMBAs JTOCTOBEPHOCTh M TOYHOCTHh Ka)KJIOH M3MEPEHHOW HHUQPHI, €¢ 3HAUCHHC B
paboTe B IIETIOM.

[Tyck yCTaHOBKH MPOM3BOAUTCS TOJBKO C pa3pelICHHs MpernojaBaTes U B €ro
MPUCYTCTBHH. B mporiecce MpoBeIeHHS OIbITa KaX bl CTYICHT 3aHOCHUT PE3YIbTaThI
U3MEpPEeHU B CBOIO TaOJuIly HaOIIOJCHUM, KOTOpas 3aTeM TMOAMUCHIBACTCS
npenogaBareneM. Tabnuia HaOMIOACHUN SBISAETCS OCHOBHBIM JIOKYMEHTOM,
yJIOCTOBEPSIONIUM y4aCTHE CTYACHTa B BBINOJHEHHH pPAaOOTBI, W JIOJDKHA
COXPaHATHCS J0 MOJYUYCHHS 3alIUThI 110 ITOM pabdore.

7. TlokazaTh pe3yJbTaThl MPENOAABATEIIO sl TPOBEPKHU.



8. BrimoaHuTh 00pabOTKy MaTepHaloB JKCIEPUMEHTA: PacCUUTaTh pPe3yiib-
TaThbl, TOCTPOUTH TUArPaMMbl WX IpadUKH, OIIEHUTH MOTPEUTHOCTh PE3YIbTATOB,
00/1yMaB BBIBOJIBI YBS3aTh UX C UMEIONIMMCS 3aJIaHUEM B paboTe.

9. Odopmuts oT4yeT MO JIabopaTOpHOW pabOTe HAa OCHOBE HWHCTPYKIHH H
tabnauiel HabOmoaeHui. CripaBoYHbIE JaHHBIE WMEIOTCS B TMPHUJIOKECHHHU K TIPaK-
TUKYyMy, a TaKke B y4eOHMKaX M CIPABOYHUKAX IO TEIUIOTEXHUKE, IMpoIlleccaMm U
amnmapaTaM XUMHYECKOM TEXHOJIOTHMH, OpraHuueckorl xumuu. OT4UeT J0JDKEH
BKJIIOYATh CIIEIYIONIUE pa3iebl:

* Ha3BaHHUE U HOMEP PabOTHI;

* 3aJ]JaHUE C YKa3aHUEM IIeJIel padoThl;

* OCHOBHBIC TEOPETUUYECKHE TIOJIOKEHUS;

* CXeMa KCIEePUMEHTAIHLHOW YCTAHOBKH M €€ KPAaTKOE OMUCAHUE;

* Tabnuia HaOIIOCHUH;

* MaTeMaThuyeckasi 00paboTKa OMBITHBIX TaHHBIX;

* yKa3aHHbBIC B 3aJJaHUM THArpaMMbl U TpadUKU U UTOTOBBIC TaOJIHUIIbI;
* BBIBOJIBI U 000O0IIEHUS.

Otyer crnexyer odopMHTh K cieaywliemMy JadbopaTopHoMmy 3aHatuio. [lpu
OTCYTCTBUHU OTYE€Ta CTYJICHT K BBITIOJIHEHUIO CIEAYIOIIEH TabopaTopHON paboTe He
JIOTTyCKaeTCs.

10. [Ipu moAroToBKe K 3alllMTE OTYETa, MOBTOPHO, Ha Oojee IIyOOKOM YpOBHE
M3y4yaeTcs TEOPETUUECKUM MaTepuan u jabopaTopHas yctaHoBka. Oco0oe BHUMaHUE
P 3TOM CTYACHTHI JOJDKHBI oOpamiaTh Ha BOMPOCHI B3aUMHOW YBSI3KM MEXIY
M3ydaeMbIM MaTepHajoM M APYruMu paszaenamu kypca. CTyAeHTBI OJDKHBI 3HATH
OTBETHI HA KOHTPOJILHBIE BOTIPOCHI.

11. IlpenbssBUTH OTYET MPENOABATEIIO HA IPOBEPKY.

12. 3amuTUTh OTYET Nepe NPenoaaBaTeIeM.

3ammTel O J1Ta0OpaTOpHBIM paboTaM MPOBOASTCS HEMPEPHIBHO B TEUCHHE
ceMecTpa IO Mepe HX BbIMOJHEHHUS. Pabora cuurTaeTcss TPUHATOW, €CIU OHA
BBITIOJTHEHA B COOTBETCTBUU C YKa3aHUSAMHU HACTOSIIETO0 PYKOBOJICTBA; MOJYYCHBI
JIOCTOBEPHBIC PE3YJIbTaThl, U CTYJCHT IPH 3alUTe 0OHAPYKWUJI 3HAHHE U TTOHUMAHUE
CXEMbl YCTAaHOBKH, METOJAUKH IKCIIEPUMEHTA, a TAKK€ COOTBETCTBYIOIIMX Pa3feiioB
TEOpHHU.

Jns xkBanmuUIIMPOBAHHOTO OTBETa HA IIOCTaBJICHHBIE B HWHCTPYKIUHU KOH-
TPOJILHBIE BOMPOCHI CTYACHT JOJIKEH HE TOJBKO U3YYUTh WHCTPYKIIHIO, KYpC JEKITUN
WM y4eOHHMK, HO MU Ha OCHOBE 3TOr0 Marepuaja yMeTh JieJlaTh CaMOCTOSTEIbHBIC
YMO3aKJTFOUEHUS.

[lepeyenb paboOT W TMOCIIEAOBATEIBLHOCTh MX BBHITIOJHEHUS YCTaHABIUBAIOTCS
npernojaBareyeM, UCX0Is U3 00beMa Kypca, KOJIMUeCTBa 4acoB, MPEIYyCMOTPEHHBIX
y4eOHBIM IIJIAHOM JIJIs1 TOM AUCIUILIMHBI, @ TAK)KE BO3MOXKHOCTEH J1abopaTopuu.



3JIEMEHTbI HAYYHBIX MCC/IEAOBAHMI B JIABGOPATOPHBIX PABOTAX
M0 TEXHWMYECKOM TEPMOAMHAMMKE, MEXAHUKE
U TM/POMEXAHUKE :

Jlabopamopnasa paboma Ne 1. B xone BBINOIHEHUS pabOTHl CTYJEHT HM3ydaeT
npuOoOpsl Il U3MEPEHMs JaBICHUS — Ba)KHEWIIEro TEPMOJMHAMHYECKOro mapa-
MeTrpa. CTpOUT MOMPABOYHYIO KPUBYIO JJIsi IPYKUHHBIX U3MEPUTEIBHBIX MTPUOOPOB.
YcTaHaBiauBaeT CBA3b MEXAY OCHOBHBIMU €IMHULIAMH U3MEPEHUS TaBICHHUS.

Jlabopamopnasa paboma Ne 2. B xone BBINOIHEHUS pabOTHl CTYJEHT HM3ydaeT
OCHOBHBIE MPUOOPHI A U3MEpeHus: Temneparypbl. Haxonut morpemHocTu ompe-
JEJICHHs] TeMIlepaTypbl 3TUMU NpUOOpPaMH B CPaBHEHUU C PTYTHBIM TEPMOMETPOM.
VYcTaHnaBiauBaeT B3aUMOCBSI3b MEXKIY €AMHUIIAMU U3MEPEHUS TEMIIEPATYypPhI.

Jlabopamopnas paboma Ne 3. CTyAeHT aHaIW3UPYeT, 3aBUCUMOCTH CpeaHel
M300apHON TEIMJIOEMKOCTH BO3/lyXa OT €ro CKOPOCTH B KaHaje 3KCIEPUMEHTaIbHOM
YCTAHOBKHU. 3aTeM YCTAaHABIMBAET B3aMMOCBSI3b MEXJIYy H300apHOW M H30XOPHOU
TEIJIOEMKOCTSIMU Bo3ayxa. CoMocCTaBisieT CHpPaBOYHBIE W HAailJICHHbIE OIBITHBIC
3HAYCHUS.

Jlabopamopnasa paboma Ne 4. B xone BBINOIHEHUS pabOTHl CTYJEHT HM3ydaeT
OCHOBHbIE (DU3MYECKHE CBOWCTBA >KUIKOCTU. [IpnOOphI AJis U3MEpeHUs: OCHOBHBIX
CBOMCTB kuAK0oCcTH. COMOCTaBISET CIPABOYHBIE U HAllICHHBIE B OMBITE 3HAYCHUS.

Jlabopamopnas paboma Ne 5. CTyAeHT uU3y4daeT KHHETHUKY IIpoliecca CBO-
00JTHOTO OCAXKJEHUSI TBEPABIX YACTUIl IIAPOOOPa3HON POpPMBI MO ACHCTBUEM CHUIIBI
TsokecTd. HayuuTcs mnpoBoAMTH TOCTpoeHUE TrpadUyecKuX 3aBUCUMOCTEH WU
CPaBHUTH €T0 C TEOPETUUECKUMHU JaHHBIMU. HaXxoauT mOrpeimHocT onpeaeieHus.

Jlabopamopnas paboma Ne 6. CTyaeHT oOIpeAeiseT BSI3KOCTH Pa3TUYHBIX
xuakocte npu nomomu merona Crtokca. Ilpu BbIoNHEHUM PpabOThl HAXOIUT
OCHOBHBIE 3aBUCUMOCTH, COTIOCTABIISIET CIIPABOYHBIC U HAWJCHHbIC 3HAUCHHUS.

Jlabopamopnas paboma Ne 7. B Xoje BBINOJHEHUs] pabOTHI CTYIEHT DJKCIIe-
PUMEHTANBHO ompeenseT KodhPUIMeHTh pacxoJa NpH HUCTEYEHUH BOJBI Yepes
pa3IUYHbIE OTBEPCTHUS. DKCIEPUMEHTAIBHO OINpeAessieT BpeMs OMNOPOKHEHHS
cocyZia ¥ COMOCTaBUTh MOJYYEHHBIE PE3YNIbTAThI C TEOPETUUECKUMHU.



METOJHYECKHE YKA3AHHUA K JTABOPATOPHBIM PABOTAM
10 THIPA/THHAMUKE

Jlaboparopnas padota Ne 1
N3MEPEHUE JIABJIEHUSA

He.]'lb paﬁoTI)I — O3HAKOMUTCA C (1)I/ISI/I‘ICCKI/IMI/I MMpUHOUIIaMHA, JIC)KAIIIUMU B
OCHOBC KOHTAKTHBIX MCTONOB MH3MCPCHHA JTaBJICHUAI. HSY"II/ITB YCTpOﬁCTBO n

IIPpUHOMII HeﬁCTBHH OCHOBHBIX KOHTAaKTHBIX HpI/I60pOB n HpI/IO6peCTI/I MMPAaKTHYCCKHC
HaBbIKH1 pa6OTBI C HUMMU.

3amanue

1. 3MepuTh HECKOJABKO BEIMYHMH pa3psHKCHUS B OalJIOHE BOASHBIM H
MPYKUHHBIM BaKyyMMETPaMH.

2. Ilo moka3aHWSIM BOJSHOTO BaKyyMMeTpa W OapoMeTpa OIpEICIHTh
COOTBETCTBYIOIIIME 3HAUCHUs aOCONIOTHOTO J[aBlieHHUS B OalJloHE B MM PT.CT.
Beipazute 3tm paBnenws B Ilackamsax, bapax, TexHuyeckux armochepax u
buznyeckux arMmochepax.

3. Tlo maHHBIM BOJSIHOTO W MPY>KUHHOTO BaKyyMMETpa MOCTPOUTH MOIPABOY-
HYI0 KPUBYIO JIJISl IPYKUHHOTO Mpudopa.

Onucanus IKCNEPUMEHTAJIBHOH YCTAHOBKH
2 3

D bl

Puc. 1. 9KCHepI/IMeHTaJIBHa$I YCTaHOBKaA AJIsI U3SMCPCHUA JABJICHUA

1 — 6aytoH; 2 — BaKyyMHAcoC; 3 — AJIEKTPOJIBUTaTENb; 4 — BOASHOW BaKyyMMET;
5 — 6apometp; 6 — MpYKUHHBINA BaKyyMMETp; 7, 8, 9 — BEHTHIIU PETyIUPOBKHU



[IpuHOHMNMaNbHAs CXeMa SKCIEPUMEHTAIBHOW YCTAHOBKH MTOKa3aHa Ha PUCYHKE
1. YcranoBka BKJIIOYAeT Ta30BBIA Oa/iOH BBICOKOro JaBjcHUS 1, CHaOKEHHBIN
CIyCKHBIM BEHTWJEM 8. BakyyMHBII HacoC MOPUIHEBOIO THUMA 2, 3JIEKTPOJABUIATEIb
3, npuBomAmIMA B JeWcTBUE BaKyyMHbI Hacoc, U-00pa3Hblii CTEKISTHHBIN
BaKyyMMeTp 4 U MEXaHWYECKUU BaKyyMMETp 6, pTyTHbIA OapoMeTp 5 cHaOXKEeHHBIH
IpaJyCHUKOM U MOMNPaBOYHOUN TabiuLel, BO3NYIIHbIE KOMMYHUKAIIMU C BEHTUISIMU
7,19.

IHopsinok BeIMOTHEHUsI padOTHI

[Ipexae yem NpuUCTYyNUTh K MPOBEJICHHUIO OMBbITA HEOOXOAUMO YOCIUTCS B TOM,
YTO BEHTWJIM BO3AYIIHBIX KOMMYHUKAIUA 7 U 9 OTKPBITHI, a BEHTUJIb BaKyyMHOTO
OaiioHa 8 3aKkphIT. 3aTeM HYXKHO 3allyCTUTh BaKyyMHBINH Hacoc 2. [lo mocTukenuto B
OayyioHe paspsbkeHuss He Oosiee 2,5 MM BOJ.CT., HEOOXOJUMO OBICTPO 3aKpPHITh
BEHTWJIb 9 1 OTKIIIOYUTH HACOC.

[lepBbIfi OMBIT 3aKJIIOYAETCS B M3MEPEHUHU IMOKA3aHUN BCEX BaKYyMMETPOB H
O6apomerTpa.

Jlnst ipoBeieHUsT BTOPOTO OMBITa OCTOPOXKHO OTKPBHITH BEHTHIHL 8 U CHHU3UTH
paspspkeHue B O6aymioHe mpumepHo Ha 0,5 MM BOJ.CT. 3aTeM BEHTWJIb 8 3aKpbITh U
BTOPUYHO 3aIlMCaTh NOKA3aHUs BAKYyMMETPOB.

[Tocnenyrorue ONBITHI MPOBOASAT TaK ke, Kak U BTOpoW. Bcero MOMKHO OBITH
CIeNaHo 5 3aMepoB, MpUUEM TATHIA TIPU pa3psikeHuU B Oammone ~ 0,5 MM BOJ.CT.,
BC€E JIaHHBIE HEOOXOAUMO 3aHeCTH B Ta0i1.1 HAOIIOAEHUNA.

Tabnuma 1
Tabnuia HaOIrOCHUIN
Benmmuuna Enuawnia 3HaYeHUs B OIBITAX
O6o3Haq ¢buznueckoit
HaunmenoBauue BEJIUYUHBI 1 2 3 4 5
CHHE
Pa3pspkenue mo BOASHOM
P a y Deoo MM 600.CIM.
BaKyyMMETPY
Pazpspkenue no 1 HUHHOM
p Py y hp MM pm.cm.
BaKyyMMETPY
ATtMochepHOe naBiIeHNE B, MM pm.cm.
TemnepaTypa OKpyX armiero y °oC
BO3/yXa

O0padoTKa IKCIEPUMEHTAJbHBIX JAHHBIX

1. Ipusectn mokazanust Gapomerpa K 0 °C, BOCIHOJIB30BaBIINCH BCIIOMOTa-
TEJIbHBIM TEPMOMETPOM U TAOJIULIEH MONPABOK, TPUIIOKEHHBIX K OapOMETpy:

B=B,—-4

rae A — 4uClieHHOE 3HAau€HUE MONPAaBKU ONpeAensercs Mo Taliule, MpuiIo-
KEHHOW K 0apoMeTpy B 3aBUCUMOCTH OT f U B,
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2. Jlng Kaxaoro OIbITa BBIYUCISIIOT 3HAYCHUsS aOCONFOTHOTO JIaBJICHUS B
6aione p o gpopmyse

p= B - heod
npudeM B ® /gy DOIDKHBI OBITH TPEIBAPUTEIHHO BHIPAKEHBI B OJHUX U TEX JKE
eauHUIaX (MM PT.CT.). 3HaYCHUE TOKA3aHWH BOJSHOTO BaKyyMMeETpa HEOOXOIUMO
nepeBecTd B MM pT.cT. (Tadm. I1 1 nepeBona npusenena B Ilpunoscenuu).

3. AGcomoTHOe naBieHHE B OayuloHE BBIpa)KaeM B JIPYTHX YacTO HCIOJb-
3yeMbix eauHMIax uaMepeHus (Ilackamsax, OapaX, TeXHHYECKHX aTtMochepax u
dbuznyeckux armocdepax). [lepeBoa ocymiecTiasieM o Gopmynam:

p=p-133,31]a
p=p-1,33310° 6ap
p=p- 136107 ar
p=p-1,316:10° puz.ar

4. B cucremMe KOOPIUHAT /igo = Myp, TIO  ONBITHBIM JTAHHBIM HEOOXOIAMMO
MOCTPOUTHh TONMPABOYHYIO KPHUBYIO [Ji NPYKMHHOIO BaKyyMMeTpa. BenuuuHbl
pPa3psOKEHUST OTKJIaAbIBA€MbIE TIO OCSM KOOPJWHAT, JOJKHBI OBITh BBIPAXKEHBI B
€MHUIIAX Kbl MPYXKUHHOTO BaKyyMMeTpa, T.€. B MM PT.CT. MacmTaObl 10 OCsM
KOOPJAHMHAT CJIeAYeT BHIOpaTh OAMHAKOBBIMHU.

KouTpoJibHBIE BONIPOCHI

Ilpu oonycke k n1abopamopnou pabome.

1. Yto siBisieTcs 1esbio paboTh?

Kaxkue 3agaun He0O6X0AMMO peIUTh B JabopaTopHOil paboTe?

M3 KaKuX 3JIEMEHTOB COCTOUT IKCTIIEpUMEHTAIbHAsI YCTAaHOBKA?

B kaxoii mocnenoBaTebHOCTA BKIIIOYAIOTCS 3JIEMEHTBI YCTAHOBKU ?
Kako#i MmeTo ucomib3yercs AJis ONpeiesieHus JaBieHus B paboTe?
Korna npounsBoanutcs 3anuck mokazaHuii mpuOOpoB?

3aBHCAT JH MOKa3aHUS MPUOOPOB OT OKPYKAIOMICH TEMIIEPATypPhI?
Kax nmpoBoauTcst 00paboTka 3KCIEpUMEHTAIbHBIX TAHHBIX?

i A il

ﬂOnOﬂH”meﬂbele 60nRpOCHL npu 3auiume paﬁombt.

1. JaiiTe KOIMYECTBEHHOE OINpPECICHHUE JIaBICHUS.

2. Uro Takoe AaBieHHE C TOUYKU 3PEHUSI TEPMOJUHAMUKH ?

3. UYro Takoe AaBI€HHUE C TOUYKHU 3PEHUSI MOJIEKYJISIPHO-KUHETUYECKON Teopuu?
4. C noMomuiblo, Kakoro npubopa umepsiercsi atMmocpepHoe gaBieHue?

5. Yemy paBHa BeJIMUMHA a0COJIIOTHOTO JIaBJIEHUs?

6. Ilepeuncnure OCHOBHBIE EAMHMIIBI H3MepeHUs naaBiieHus. Kakas Mexmy

HUMH B3aUMOCBSI3b?
7. Uto Takoe pa3psoKeHHE W M30BITOYHOE JaBICHHE, M KaK OHU CBS3aHBI C
a0COJIIOTHBIM J1aBJICHUEM?
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8. MoXXHO 1M paccMaTpuBaTh pa3psKEHUE WIM H30BITOYHOE [aBJICHUE B
KayeCcTBE MapaMeTpa COCTOSIHUS paboyero Teina, u noyemy?

9. Kak nmomxeH ObITh yCTpO€H MpHOOp AJiI HEMOCPEACTBEHHOTO H3MEPEHUs
aOCOJIOTHOTO AaBJICHUs ?

10. Kak paznuuarorcst mnpuOOopskl A1l U3MEPEHUSI 1aBJICHUS 110 UX Ha3HAYEHUIO?

11. Pemmute npumep Ttuma: HU30BITOYHOE JaBJIEHUE p, =2 aT, arMochepHoe
B =756 MM pT.CT., yemy paBHO a0coit0THOE aaBieHue B 0apax u [lackanmsax?

12. Ha 4YemM oOCHOBaH NPHUHIMI HM3MEPEHUs JABJICHUS KUAKOCTHBIMU U
MEXaHU4YeCKUMU Mpudopamu?

13. Kak 3aBUCHUT OIpejesiieMoe JIaBlieHue OT CBOMCTB paboueil )KUAKOCTH MpU
U3MEpPEeHUU N30BITOYHOTO AaBieHUs (pa3pexxenus)?

14. KakoBa npuMepHO MaKCHUMaJIbHO BO3MOYXHAsI BEJTMUMHA pa3psKeHUs?

15. Pa3pscHUTE MPaKTUYECKOE HAa3HAUYCHHE MOMPABOYHON KPUBOW MPY>KUHHOTO
npubopa, MOCTPOEHHOI B 3TON padboT?

16. Ilepeunciaute OCHOBHbBIE TPUOOPHI ISt U3MEPEHUS AaBICHHUS ?

17. YerpoiictBo u puniun padotel U-o6pa3zHoro manomerpa?

18. YcTpoicTBO M MpUHLIKI PabOThI YallIEYHOTO MaHOMeTpa?

19. YcTpoicTBO U NpUHLIKI pabOThl MUKpOMaHOMeTpa?

20. YcTpoicTBO M MPUHLUIN pabOThl MAHOMETpPA C OJHOBUTKOBOM TpyO4aToii
MIPYKUHOM?

Jlaboparopnas padota Ne 2
N3MEPEHUE TEMIIEPATYP

He.]'lb paﬁoTbI — O3HAKOMUTCA C (1)I/ISI/I‘ICCKI/IMI/I IMpUHOUIIaAMHA, JIC)KAIIIUMU B
OCHOBC KOHTAKTHBIX MCTOAOB HU3MCPCHUA TCEMIICPATYP. HByLII/ITB YCTpOﬁCTBO u
IIPpUHOMII HeﬁCTBHH OCHOBHBIX KOHTAaKTHBIX HpI/I60p0B u HpI/IO6peCTI/I MMPaKTHUYCCKHUC
HaBbIKH1 pa6OTBI C TCPpMOMCTpPAMHU PA3JIMIHBIX THUIIOB.

3amanue

1. C nomo1ibo pTYTHOTO TEPMOMETPA ONPECIUTh TPU 3HAUEHUS] TEMIIEPATYPHI
BOJIbI B TEPMOCTATE.

2. V3meputh T€ K€ TEMIIEpATypbl MPU MOMOIIH TEPMOIIEKTPUUYECKOTO MUPO-
METpa U JNEKTPUUECKOTO TEPMOMETPA COITPOTUBIICHMUS.

3. HaliTu mOrpemHoCTH OMNpEAEICHUs] TeMIIepaTypbl MUPOMETPOM U TEPMO-
METPOM COMPOTHUBIICHHS B CPABHEHUU C PTYTHBIM TEPMOMETPOM.

4. Tlo nanubM 0. 1 ompeaenuTs TeMHEpaTypy BOJbI B TEPMOCTATE IO IIKAJIE
KenapBuHa.

Onucanue IKCNEPUMEHTAIBHOI YCTAHOBKH

OKcrepuMEHTallbHAas yCTaHOBKAa (pUC. 2) BKJIIOYAeT TEPMOCTAT, PTYTHBIN
TEPMOMETP, TEPMOIIEKTPUUECKUIN TUPOMETP U TEPMOMETP CONPOTUBIICHUS.
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Puc.2. 9KCHepI/IMeHTaJIBHa$I YCTAaHOBKA HJIsI U3SMCPCHUA TCMIICPATYDP:

| — pTyTHBII TEPMOMETP; 2 — XOJIOAHBIN CIIaii TepMonapsl; 3 — cocyn [proapa;

4 — pryTHBII TEepMOMETp; 5 — pese; 6 — KOHTAKTHBIM TepMOMETp; 7 — AIEKTPOMOTOP
MEIIAIKK; &8 —KpbIlIKa TepMocTara; 9 —wmemanka; 10— TtemioBas M30JALMS;
11 — xopnyc Tepmocrara; 12 — snexkTpoHarpeBartesb; 13 — ropsuuii craii TepMonapsl;
14 — yyBCTBUTENBHBIM 3JIEMEHT TEPMOMETpAa COMNPOTHUBIEHHUS; 15— mpubop s
U3MEpEHUs AIEKTPUUYECKOT0 COMPOTUBIIEHNUS; 16 — MUIITUBOIBTMETP

TepMmocTaT yCTpoeH clieayromuM 00pa3oM: MNpsSMOYroyibHbIA Kopmyc 11 ¢
JTHUIIEM UMEET JBOMHBIE CTEHKU, MEXKIY KOTOPHIMH 3aJI0KeHa TEIIOBasi W30S
10. Bo BHyTpeHHu# 0adoK 3amuTa JKHUIKOCTH (BOAA), TeMIeparypy KOTOpOi
HEO0OXOIUMO U3MEPATh. bauok 3aKpbIT KPHIMIKON 8, HA KOTOPOl CMOHTHUPOBAHBI BCE
y3J1bl pubopa: 31eKTpoHarpesarens 12, Memanka 9 ¢ 3;ekTpoMoTopom 7.

OnekrtpoHarpeBartesib 12 MOIHOCTBIO 0KOJI0 | KBT ciyuT 1151 HarpeBa BOJBL.
[Ipy nomou Mewankd 9, NPUBOAMMON BO BpallleHHE DIEKTPOMOTOpPOM 7,
JOCTUTAETCSl PAaBHOMEPHOCTh TEMIIEpaTyphl BOABI BO BceM ee 00beMe. KoHTakTHBIN
TepMoMeTp 6 u pene S5 ob6pasyror TepmoperyisTop. Ha3Hauenue tepmoperynaropa
COCTOMT B TOM, YTOOBl B TEUEHUE JJIUTEIBHOTO BpPEMEHHM MOJAJIEPKUBATH
TEMIEPAaTypy BOABI B TEPMOCTATE HA 3aJJaHHOM YpPOBHE. DTOT ypOBEHb 3aJacTCs
KOHTaKTHBIM TEPMOMETPOM.

KoHTakTHBIE TEpMOMETpP, B OTJIIMYME OT OOBIYHOTO PTYTHOTO TEPMOMETpA,
MMEET B BEPXHEN YacTH KaNWUIsIpa METANINYECKYI0 IPOBOJOYKY. DTa MPOBOJIOYKA
MoJ JeHWCTBUEM BpallalOUIerocs MarHUTHKa MOXET IMepeMeniaThCs
BJI0JIb Kanwuisipa. TakuM oOpa3oM, TOpel] MPOBOJIOYKH MOYXKHO YCTaHOBUTH Ha JIFOOOM
JICJICHUH IIKaJbl TEPMOMETPA U TEM CaMbIM 33JaTh JKEJIAEMbIM YPOBEHb TEMIIEPATYPHI
BO/IbI B TepMocTaTe. KOHTaKTHBII TepMOMETp CHAOKEH BCIIOMOTaTeNIbHOM MIKAJIOMH, Mo

KOTOpO# Juisl ynoOcTBa HaOMIOACHHS TMEpEeMEIaeTcsl yKa3aTelb (raiika), MmoJoXeHue
13



KOTOpO# Ha BCIIOMOTraTEJIBHOM LIKAlI€ COOTBETCTBYET ITOJIOKEHHUIO TOPLA IPOBOJIOYKU
Ha OCHOBHOM IIKaJle KOHTAKTHOro TepMomMerpa. Ciaeayer 3aMeTUTh, YTO KOHTAKTHBIN
TEPMOMETp SIBISETCA TpPyObIM NpUOOPOM U JII HU3MEPEHUs TemIlepaTypbl He
MIPUMEHSETCS.

[Ipouecc nogaepkaHuss MOCTOSHHOW TEMIIEPATYPbl BOABI B TEPMOCTATE 3AKIIIO-
gaeTcs B cueayromeM. llpm  BKIIOYEHHOM HarpeBaTelle TeMIlepaTrypa BOJIbI
MOAHUMAETCS 1O YPOBHS, 3aJaHHOTO KOHTAaKTHBIM TEPMOMETPOM, KaK TOJIbKO
PTYTHBIM CTOJOMK KOCHETCSl TOpLi@a MPOBOJIOYKH, 3aMBIKAETCS LIEMb peje, U pese
OTKJIIOYAeT Harpesareib. 3aTeM, BCIEICTBHE TEIUIOOOMEHA C OKpYXKarolleH cpenoi,
TeMIlepaTypa BOAbI MaJA€T, PTYTHBINA CTOJOUK B KOHTAKTHOM TEPMOMETPE OIyCKaeTCs,
LEeNb pele pPa3MbIKAETCs, M CHOBAa BKJIIOYAETCA Harpesaresb. TakuMm o0Opa3oM
TeMIlepaTypa BOJbl ABTOMAaTUYECKU MOJJIEPHKUBACTCS MOCTOSHHOM, KOJEOISACh OKOJIO
3aJIAHHOTO YPOBHSI ¢ aMIUTUTy10i mpumepto 0,1 °C,

Jlist u3MepeHus: TeMIeparypbl BOAbl SKCIIEPUMEHTaIbHAsl YCTAHOBKA CHa0XKeHa
COOTBETCTBYIOLIMMH TEPMOMETPaMH. PTyTHbINH TepMomeTp 4 ¢ nieHoit aeienus 0,5 °C
MIOMELIEH B 3aLIUTHYIO TUJIB3Y.

TepMOaIeKTpUUECKUI MUPOMETP BKIIIOYAET XPOMEIb-KOIEIEBYK) TEPMOIIapy,
nabopatopHbelii noteHiuuoMeTrp 16 m cocyn proapa 3 ¢ TaoomuM JbAOM WIH
XOJIOAHOW BOJOM. XOJOAHBIN cniai, TepMomnapsl 2 noMemeH B cocyn Jptoapa. Tam
K€ YCTAHOBJIEH M PTYTHBIA TepMoMeTp 1 Ui U3MepeHus TEMIIEpaTypbl XOJIOIHOIO
cnasi (Ipy OTCYTCTBUHM Jbaa). l'opsiumii cmail Tepmonapsl 13 HaxoauTcsi B BOJIE
TepMocTaTa. TepMOMETp COMPOTUBIICHUS COAEPKUT YyBCTBUTENIbHBIN A1eMEHT 14 u3
IJJATUHOBOM MTPOBOJIOKH, MEIHBIE COEUHUTEBHBIE TPOBOAA U MOCT 15.

IHopsinok BeINOTHEHUsI padOTHI

KoHTakTHBIM TEpPMOMETPOM 3aJaeTcsi MEPBOEC 3HAUCHHE TEMIIepaTyphl, BHIO-
paHHOEe i1 u3MepeHus. BkitouaeTcst TepMocTaT (HarpeBaTeNb M MEIIANKa).
Breokumaercs MOMEHT, Korja cpaboTaeT pene, 0 4eM MOXKHO CYIHUTh MO TaJACHHUIO
CTpEJIKM aMIepMeTpa B IIeMM HarpeBaTellsi WM 10 XapaKTepHOMY INETYKY pelie.
Ecnu pesne cpabaTeiBaeT, TO 3alaHHAs TEMIIEpaTypa TOCTUTHYTA U 4epe3 ~ 5 MUHYT,
YUUTHIBAS TEIUIOBYIO HHEPIIUIO TPUOOPOB, MOXKHO MPUCTYIUTH K U3MEPECHHSIM.

OUKCUPYIOTCS U 3aHOCATCS B TaOi. 2 HaOmroAeHWil mokazaHusi npudopos. o
mepexosia K CJlenylolleMy ONbITy HEeOOXOJUMO MOKa3aHHUS TEPMODIIEKTPHUUYECKOTO
MUPOMETPa U TEPMOMETpPa COMPOTUBIICHHS, BHIPAKEHHBIE COOTBETCTBEHHO B MB mn
Om mepeBectd B °C W COMOCTaBUTH OTH 3HAYEHHS C I[OKA3aHHEM PTYTHOIO
TepMoMeTpa. Takoe cOmocTaBIeHHE MO3BOJIIET N30ABUTHCS OT CIyYalHBIX OIIHMOOK B
U3MEPCHHSIX.
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Tabnuua 2

Tabnuia HaOIOICHUNA

Benuunna
3HayeHud B OIBITAX
Pa3zmepHOCTB
HaumenoBanue O0o3HaueHue 1 > 3

IToka3aHus KHUIKOCTHOTO TEPMOMETPA t °C
[TokazaHnus TEPMOIIEKTPUUECKOTO E uB
IpoMeTpa
IToxa3anus TepmMoMeTpa

P p R Om
COTIPOTHBIICHUS
TemnepaTypa X0J10AHOTO crias p o
TEPMOIIAPHI 0

[To OKOHYAHUM MEPBOTO ONbITA HA KOHTAKTHOM TEPMOMETPE yCTAHABIMBAETCS
HOBOE, 00Jjiee BBICOKOE, 3HAUEHHE TEMIEPATYPhl, M BCE IIEPEUYMCIECHHBIE BBIIIE
OIepaIy MOBTOPAIOTCS. BCero Hy»KHO Mpojenarsh 3 OIbITa, MOBLIIIAsS TEMIIEPATYPY
Ka)K/Iblii pa3 mpumMepHo Ha 5 °C.

O0padoTKa IKCIEPUMEHTAJbHBIX JAHHBIX

1. OnpenensitoT 3HA4YeHUs] TEMIEpaTypbl MO JBYM H3MEPUTEIbHBIM
npubopam:
MU3MEPEHHBIE TEPMOAIEKTPUUECKUM TUPOMETPOM
t, = IS5 E + to;
M3MEPEHHbIE TEPMOMETPOM COMTPOTUBIICHUS

t.=2,54 (R - 100).

2. llorpemHOCT M3MEPEHUS TEMIIEPATYpPbl MUPOMETPOM M TEPMOMETPOM
CONPOTHUBIICHUS] B CPABHEHNUU C PTYTHBIM TEPMOMETPOM HAXOIATCS COOTBETCTBEHHO

u3 Gopmy:

- t —t
A =" 100 o A, =Lt 100 %

t t

3. AOcoioTHas TeMIepaTypa BOJbl MOJCYUTHIBAECTCS MO (hopmyIe:

TK =t°C+ 273,15

KouTpoJibHBIE BONIPOCHI

Ilpu oonycke k n1abopamopnou pabome.

1. Yto siBnsieTcs 1esbio paboThl?

Kaxkue 3agaun He0O6X0AMMO peIUTh B JabopaTopHOil paboTe?

N3 kakuX 3JIEMEHTOB COCTOUT AKCIIEPUMEHTaIbHAs YCTAaHOBKA?

B kakoii mocnenoBaTebHOCTA BKIIIOYAIOTCS 3JIEMEHTBI YCTAHOBKU ?
Kaxkoit MeTo 1 uCrosib3yeTcst ISl ONpeACIICHUs TeMITepaTyphl B paboTe?

NhAeD
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6. Korna nmpou3BoAUTCA 3aKUCh MOKa3aHUM TEPMOMETPOB?

7. 3aBHUCSAT JIM MOKa3aHUsI TEPMODIJIEKTPUUECKOTO MHUPOMETPA OT OKPYKAIOIIEH
TEMIIEPATYPHI?

8. Kak nmpoBoautcs 06paboTKa IKCIIEpUMEHTATBHBIX TAHHBIX ?

ﬂOnOﬂH”meﬂbele 60RpOCHL npu 3auiume paﬁombt.

1. Yrto Takoe TemnepaTrypa?

2. Yro Takoe TeMIiepatrypa ¢ TOUKH 3pEHUS TEPMOJIUHAMUKH ?

3. Uto Takoe TemIepaTypa € TOYKH 3PEHHUS MOJIEKYJIAPHO-KMHETUYECKOU
Teopun’?

4. Yrto Takoe saMnupHyecKas TeMIEpaTypa, a YTO TaKoe a0COIIOTHAS ?

IlepeuncnuTe OCHOBHBIE MUPOBBIE €IMHUIBI U3MEPEHUS TeMnepaTypbl. Kak

OHM COOTHOCHUTCS co mKanou Lenbcus?

6. B yem npuHOMNuManpHOE paznuuue mexay wmkanou Llenscus m KenbBuna?
Hanumure 3aBUCUMOCTD MEXIy aOCONIOTHOW TeMIlepaTypod MU Temrepa-
Typou no mkajue Lenbcus.

7. Moxer 5u OBbITh HapaMeTpPOM COCTOSIHUS pabouero Tella TeMIeparypa,
u3mepsieMa B rpangycax Llenbcust nnum rpangycax KenbBuna?

8. KakoBo Ha3HaueHue m ycTpoucTBO Tepmoctara? Kak mporekaer mpouecc
MOAAEP/KAHNS TOCTOSIHHOM TEMITEpaTypbl B TEPMOCTATE?

9. Kakue koHTaKkTHbIE TPUOOPHI I U3MEPEHUS TEMIIEPaTyphbl Bbl 3HaeTe?

10. Kakue 6ecKOHTaKTHBIE PUOOPHI 111 U3MEPEHUS TEMIIEPATYPhI €CTh?

11. Ha xakux 3aKoHaX OCHOBBIBAeTCs paboTa OECKOHTAKTHBIX METOJOB H3MeE-
peHus TemnepaTypbl?

12. Kakoii OECKOHTAKTHBIM METOJl M3MEpPEHUs TeMIlepaTypbl HCIOJb3YyeT
3aBUCHMOCTb CIEKTPAJIbHON SHEPrETUUECKOU SIPKOCTH Tesa oT 17

13. [IppyHumMn  fecTBUS W YCTPOMCTBO pTyTHOro Ttepmomerpa? Kakosa
MOTPEIIHOCTD Mprubopa?

14. [IpyHunn  AEUCTBUST M YCTPOMCTBO MAHOMETPUYECKOTO TepMoMeTpa?
KaxkoBa norpemsocts npubdopa?

15. IlpyHuun [€MCTBUSL W YCTPOMCTBO TEPMOIIEKTPUUECKOTO MUpPOMETpa?
KaxkoBa norpemsocts npubdopa?

16. Kak wm3mepsiercs TemmepaTypa TEPMOAJIEKTPUUYECKUM MHUPOMETPOM, €CIIH
TEMIIEPATypa X0JI0JHoro cras He pasua 0 °C?

17. [lppyHunun OEeWCTBUS U YCTPOWCTBO TEPMOMETpa comnpoTuieHus? Kakas
MaKcUMaJlbHasi IOTPEIIHOCTh prbdopa?

18. Kakum CBOMCTBOM JOJDKHBI 00JajaTh MPOBOJHUKH, HCHOJIb3YEMBbIE s
M3TOTOBJIEHUS YYBCTBUTEIBHOTO 3JIEMEHTA TEPMOMETPA CONPOTUBIICHHUS ?

19. [IppuHumMn fneWcTBUA W YCTPOMCTBO KOHTakTHOro Ttepmomerpa? Kakosa
MOTPEIHOCTD Mprubopa?

20. Pa3bsicHuTe MpaKTUYECKOE Ha3HAYEHUWE [MONPABOYHOM TaOIULBI IS
XpOMEIb-KOMENEBON TEPMOTIAphI?

e
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Jlaboparopnas padota Ne 3

OIIPEJIEJIEHUE CPEJHEN HN30BAPHOH
TEILIOEMKOCTH BO3JIYXA

He.]'lb paﬁoTbI — O3HAaKOMHTCA C (1)H31/IIICCKI/IMI/I IMpUHOUIIaMH, OIIPCIACIICHUA
CpCIIHCfI I/I306apH0ﬁ TCIUIOCMKOCTH BO3YyXad SKCIICPCMCHTAJIbHBIM ITYTCM U CPABHUTD
€€ CO CIIPAaBOYHBIM 3HAYCHUCM.

3amanue

1. DxcnepruMeHTAIbHBIM NyTEM OMNpPENEIUTh MAacCOBYIO CPEIHIO H300apHYIO
TEIJTIOEMKOCTh BO3yXa.

2. llomydyeHHOE 3HAYEHUE TEIJIOEMKOCTH CPAaBHUTh CO CIIPABOYHBIM, HAWTH
PAcX0’KJICHHE B IIPOLICHTaX U MPOAHAIIU3UPOBATh MPUYUHBI IOTPEITHOCTH ONBITOB.

3. [lo nanHbIM N.1 BBIYKUCIUTH MOJBHYIO U OOBEMHYIO M300apHBIE, a TaKKe
MOJIBHYI0, MAaCCOBYIO U 00bEMHYIO M30XOPHbBIE TEIUIOEMKOCTH BO3/1yXa.

Onucanus IKCNEPUMEHTAJIBHOH YCTAHOBKH

CxeMa »JKCHEpPUMEHTANBHOW yCTAaHOBKM TMoOKazaHa Ha puc. 3. Cyrb
DKCIIEPUMEHTAIBHOTO  ONpPECICHU HM300apHOM TEIUIOEMKOCTU Cpy COCTOHUT B
cienywomeM. Bo3ayx BeHTmwiasTopoM 1 mpocacblBaeTcsi 4Yepe3  CTEKISIHHYIO
TEIJIOU30JIMPOBAHHYIO TPYOKY 2 M BOCHPHUHHUMAET TEIUIOTY OT 3JIEKTPOHArpeBaTels
3, noMeueHHoro BHyTpu Hee. [Ipu 3ToM TemmepaTypa BO3AyXa yBEIMYMBAETCS Ha
BEUUMHY Af, KOTOpast U3MEPSETCA XPOMEIb-KoleleBor TepMmonapoit 4 u uppoBbIM
npubopoM 5. XoJ0AHBIN U TOPSUMA cTiail TepMonapbl PacioI0KEeHbl COOTBETCTBEHHO
N0 U TIOCJE€ DOKCIEPUMEHTAIBHOIO YydyacTka. Pacxox HarpeBaemMoro BO31yXa
u3MepsieTcs C IMOMOUIpI0  poTameTrpa 6, YCTaHOBIEHHOTO Ha BXOJAE B
AKCHEPUMEHTAIbHBIN YYaCTOK.

Poramerp mpexacraBisger coOoi MOpo3payHyr0 TPYOKYy C€ BHYTPEHHHM
KOHMYECKUM pPACHIMPAIONIMMCS KBEpPXY KaHAJOM, BHYTPH KOTOPOTrO CBOOOJHO
JNBWXKETCS MOIUIABOK. II0oTOK BO3ayxa, IPOXOonas 4Yepe3 KOJBLEBOM 3a30p MEXIY
MOMJIaBKOM M TpYyOKO#, npoccenupyercs. Bo3Hukarommii mnpu 3ToM nepenajn
NABJICHUM TOAJEPKUBAET IMOIJIABOK BO B3BELIEHHOM COCTOSIHUM Ha BBICOTE,
MPOINOPLMOHATBEHON pacxony. Takum oOpa3oMm, uUMes TapUPOBOYHYIO KPUBYIO WIIU
aHAIMTUYECKYI0 3aBHUCUMOCTb V = f(h), no BbIcOTe TOIbEMa TMOIUIaBKa /A
onpeeNstoT 00beMHBIN pacxon V.

HeoOxonumble st ompenefieHuss IJIOTHOCTH — BO3JlyXa Ha BXOA€ B
AKCIIEPUMEHTATBHBIN yY4acTOK JAaBJICHHE U TEMIIepaTypa U3MEpSAI0TCs: 0apOMETPOM U
KUJKOCTHBIM TepMOMeTpoM. KOoIM4ecTBO BOCIIPMHUMAEMOIO BO3AYXOM TEIUIa IPU
YCTAHOBUBIIEMCSI PEKHME pPABHO MOIIHOCTH 3JEKTPOHArpeBaTes, KOTOpas
u3Mepsiercs amrnepmeTpoM 7 u BoibTMeTpoM 8 u 3amaercs JIATPom 9. UtoObr
MO>KHO OBLIO IPUPABHITH MOIIIHOCTh HAarpeBaTelsl U KOJIMYECTBO TEIljia, MOJYyYeHHOE
BO3JlyXOM, HEOOXOIMMO TIIATEIIbHO TEIUIOM30JMPOBATh AKCIEPUMEHTATBHBIN
Y4aCTOK, UCKIIFOYMB TEM CaMbIM IIOTEPHU TEIUIA B OKPYKaIoIlee IPOCTPaHCTBO. Poib
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TETUTOBOM M30JISIIMU BBIMOTHIET 000J04YKa, B KOTOPOW CO3/]aH BaKyyM, a BHYTPEHHSS
MOBEPXHOCTh MOceneOpeHa.

~ 220

Puc. 3. 9KCHepI/IMeHTaJIBHa$I YCTAHOBKA OJIsI U3SMCPCHUA TCMIICPATYP:

1 — BeHTUIIATOP; 2 — TEMJIOU30JUPOBaHHAs TPYOKa; 3 — AJIEKTpOHArpeBaTellb;
4 — tepmomapa; 5 — MWUIMBOJbTMETP; 6 — poTamerp; 7 — amIepMmerp;
8 — BosbTMETD; 9 — aBTOTpaHChOpPMATOP.

IHopsinok BeIMOTHEHUsI padOTHI

Bxirouaercss BEHTWISTOP M B 3aBUCHMOCTHM OT THIAa IPUBOJA YaCTOTOM
BpalleHus (ABUTATeNb TOCTOSIHHOTO TOKAa) WM 3aCIOHKOM Ha BO3IYXOIPOBOJIE
(IBUraTenah MEPEMEHHOTO0 TOKa) YCTAaHABIMBAETCS TAaKOM pacxoll BO3ayxa, 4TOObI
MOIJIABOK POTAMETPa HAXOAWICS MEXAY 3 U 4 JICJICHUSIMU.

Tymbnepom (26 B) BkitowaeTcss nurtanue HUGPOBBIX BOJBTMETpPAa U amImep-
merpa. JIATPoMm ycranaBnuBaeTcss HampshkeHue npuMepHo 60 B, mpu 3TOM TOK B
HarpeBarene He npesbimaet 0,5 A.

Ilocne BbIXOJA YCTAaHOBKM Ha CTAallMOHAPHBIA TEIUIOBOM PEXHUM, O YEM
CBUJICTEIILCTBYET HEMEHSIOLIEECS] B TEUYEHHE S5 MHUHYT 3HadueHue TtepmoI/IC,
MOKa3aHusl NpUOOPOB 3amMchiBalOTCS B Tabn. 3 HaOmoaeHuil. 3arteM, H3MEHUB
pacxoll BO3AyXa OPUEHTHPOBOYHO Ha | NeneHue poTraMeTpa, OMBIT MOBTOPSETCA B
TOM K€ MOCJIET0BATEIBHOCTH.

[lo 3aBepmieHnu pabOTHl CHayaja OTKIIOYAETCs HarpeBareidb. M TONbKO
yOequBIINCh, YTO TEMIlepaTypa Ha BBIXOJE M3 SKCICPUMEHTAJIBHOIO Yy4acTKa
cHU3MIAch 10 KoMHaTHOM (TepMol/IC Onm3ka K HYII0), MOXHO BBIKIIOYUTH
BEHTHJIATOP.

18



Tabmuma 3

Tabnuia HaOMIOIECHUNA U BEIYUCIICHUNA

Benuunna 3HaueHus B
Pasmepnocts|  OTBITaX
HaumenoBanue O6o3HaueHue
1 2
[Toka3zanust poramerpa h oe.
Pacxonx Bo3ayxa V M uac
JlaBiieHHe BO3IyXa Mepe pOTaMeTpOM Py MM pm.cm.
Temmepatypa Bo3ayxa nepej poTaMeTpomM t °C
[Tanenune HanpspKeHUs HA SJIEKTPOHArpeBaTesie U B
Toxk B anexTpoHarpesaresne 1 A
[Tpuparnienue TeMepaTypbl BO3ayxa B E B
AKCIEPUMEHTAIHLHOM YJACTKE

O0padoTKa IKCIEPUMEHTAJbHBIX JAHHBIX

1. Tlo mokazaHusaM aMIICpMCTpa KU BOJIBTMCTpa PACCUHHUTBIBACTCA MOIIHOCTH
HarpeBaTelid, KBT, KOTOpasd Ipu CTAHTHOHAPHOM PCIKUMC paBHA TCIIIOTC, HOqueHHOﬁ
BO3YXOM:

0=UII0"
2. IlmotHOCTE BO3ayxa Iepeca poTaMETpoOM OIIPCACIIACTCA II0 YPABHCHHIO

. 3
MenneneeBa — Knaneiipona, Kr/m
P

__ 1
R-T,
rae Py, T)— naBieHue W aOCOJIOTHAs TeMmIlepaTypa BO3ayxa Iepea poTa-
MeTpoM; R — razoBas nocrosinHast (R = 287 JIx/kr-K).

Po

3. YacoBoit 00beMHBIN pacxoa BO3ayXa, M>/dac BBIYHCISICTCS IO bopmyie
V=20,64h+ 0,95

4. TlpupaieHue TemMnepaTypbl B SKCIIEPUMEHTAJIbHOM yuacTke, °C, HaXOIUTCS
o TepmoIIC

At=15FE
5. Cpennss uzobapHas TEIIIOEMKOCTh BO3yXa PaBHa
3600-0
=Y A k/Dx/(xrK)

6. CrnpaBoyHO€ 3HaYeHHE TEIUIOEMKOCTH Bo3ayxa, KJ[x/(kr-K), paccuutsi-
BaeTCs M0 YPaBHEHUIO

Com " =0,996 +0,93-10™ (¢; + 1),

rJic TeMIlepaTypa B KOHIIE mpollecca (Ha BBIXOJEC M3 JKCIEPUMEHTAIBHOM
YCTaHOBKM) ¢, = t; + At.
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7. IlorpemHoCTh OIbITa COCTABIIAECT

c cnp c
_ “pm pm_
A=t 00
Cpm

8. MonbHas u3obapHas TEriI0eMKoCTh, KJ[x/(kmoib K)

UCp = Cplt = Cp29

3
9. Ob6bemHas n3obapHas TEIIOEMKOCTh, K[/ (HM”-K)

¢’y =uc,/22,4

10. MaccoBast n30XopHasi TEII0eMKOCTb, kKJ[x/(kr-K)

¢, =Cp—R=c,—0,287

11. MonbHas u30xopHas TEeII0eMKoCTh, KJ[x/(kmomb-K)

HCy=Cylt = Cy29

12. O6beMHast H30XOPHAS TEILI0eMKOCTb, K/ (HM K)

c'y =puc,/22,4

KOHTpOJ]beIe BOIIPOCHI M 3aJaHUA

Ilpu oonycke k n1abopamopnou pabome.

XNk

Uto sBisieTcs 1eNbio paboThl?

Kaxkue 3agaun He0O6X0AMMO peInTh B 1abopaTopHOil paboTe?

N3 kakuX 3JIEMEHTOB COCTOUT AKCIIEPUMEHTaIbHAs YCTAaHOBKA?

B kakoii mocnenoBaTebHOCTA BKIIIOYAIOTCS 3JIEMEHTBI YCTAHOBKU ?
Kaxkoit MeTo 1 MCIoNIb3yeTcst ISl ONPEACIICHUS TeITIOEMKOCTH?
Korma npou3BoauTcst 3amich Mmoka3aHui npuOopoB?

3aBucsT nu nmokazanus TepMoIJIC oT oKpyKaroIIeH TeMIepaTyphl?
Kaxk npoBoauTcst 00paboTka 3KCIIEPUMEHTAIBHBIX JaHHBIX ?

ﬂOnOﬂH”meﬂbele 60RpOCHL npu 3auiume paﬁombt.

JlaiiTe ornpenesieHne TeII0eMKOCTH.

Yrto Ha3BIBACTCS YICIBbHON TETUIOEMKOCTHIO BEIIeCTBA?

[lepeuncnuTe yaenbHbIE TEINIOEMKOCTH, YKAKUTE CIMHUIIBI UX U3MEPCHUS U
CBSI3b MEXKTY HUMHU.

[TouemMy oOBEMHasI TEIJIOEMKOCTh OTHECEHA K HM, a He MIPOCTO K M2

Yrto Takoe UCTUHHAS U CPEITHSS TEIIOEMKOCTH ?

OT 4Yero 3aBUCHUT TEIUIOEMKOCTh HJI€aILHOTO M peaJbHOro ra3a?

Kakast 13 1ByX TEIIOEMKOCTEH ¢, WM ¢, OoibIIe U mouemMy? (0OBSACHUTE 3TO
HCITOJIB30BaTh BhIpaKEHUE 1-r0 3aKOHA TEPMOIMHAMHKKH )?

YeMy paBHA TEIJIOEMKOCTh M30TEPMHYCCKOTO TIporiecca’?

YeMmy paBHA TEIJIOEMKOCTh aquabaTHOrO mporiecca?

10. MoXeT JI1 TeTI0EMKOCTb OBITh OTPULIATEIILHOM ?

20



11. Kak, nosip3ysiCh HOHSATUEM TEIMIOEMKOCTH, BBIYMCIUTH KOJIMYECTBO TEILIa?
JI71s1 Bcex JIM MpOLECCOB MOYKHO 3TO CAENATH?

12. B xakom ciydyae UCTUHHAS U CPEAHSAS TENJIOEMKOCTH YUCIEHHO PaBHbI?

13. Iomy4nnock Obl U3MEPEHHOE 3HAYEHUE C), 3aBBILICHHBIM WIIH 3aHUKCHHBIM,
ecni  Obl  MOKazaHusi TOpUOOPOB ObUIM  CHATHI /IO  YCTaHOBJICHUS
CTallMOHAPHOTO pexuMa’?

14. Yto Takoe cTanmoHapHbI pexxuM? Ero npu3Hak.

15. Kakum o0pa3om B 1abopaTOpHOM paboTe onpeaeseTcss pacxo Bo3ayxa?

16. Kak Obl BbIVIsIAENA (CXEMATHYECKU) YCTAHOBKA JUISI OMPENCIICHHS H30-
XOPHOH TEIJIOEMKOCTH ras3a?

17. B kakyto cTOpoHY (B CTOPOHY YBEIMYEHUS WM YMEHbIIECHUS) U3MEHUIIOChH
Obl M3MEPEHHOE Ha JAHHOW YCTaHOBKE 3HAYEHHE C, NPH OTCYTCTBHH
TEIUTOBOM M30JIALMU SKCIIEPUMEHTAIBHOTO Y4acTKa?

18. ®u3nyeckuii CMBICH YHHBEPCAJIbHOM Ta30BOM IOCTOSHHOW. YpaBHEHUE
Maiiepa.

19. 3aBUCHUMOCTB TENMIOEMKOCTH OT TEMIIEPATYPBL.

20. Crioco0bl onpeiesIeHus: TEIIOEMKOCTH B 3aBUCUMOCTH OT TEMIIEPaTyphI.

Jlaboparopnas padota Ne 4
N3YUEHUE ®U3NYECKHNX CBOWCTB AKNIKOCTH

Heab padoTbl — O3HAKOMHUTCS C OCHOBHBIMH (PU3MYECKUMHU CBONCTBAMHU
KUIKOCTEW, NPUHUUIIAMH WX HU3MEpPEHUs U omnpeneneHus. M3yuuTh yCcTpoHCTBO U
NPUHIMI JACUCTBUS MPUOOPOB ISl OMNpEEieHUs] ATHUX COWCTB M MpUoOpecTH
MPAKTUYECKHE HABBIKH PA0OTHI C 3STUMH NMPUOOPAMH.

3amanue

1. DkcepruMeHTaIbHBIM IYTEM OINpeaeTuTh KO3 UIIMEHT TEeIJIOBOr0 pac-
IIUPEHUS UCCIICTYEMbIX KUJIKOCTEH.

2. Ilpu momMouy apeoMeTpoB U3MEPUTH TUIOTHOCTh TPEX KUIKOCTEH.

3. JIns BBIOpaHHBIX JKHUJKOCTEH OMNpENeauTh BS3KOCTb TP  MOMOIIU
BHCKO3uMeTpa CTokca.

4. Jlnsa BBIOpAHHBIX >KHAKOCTEH H3MEPUTHh BI3KOCTh KaMWIISPHBIM BHCKO-

3UMETPOM.
5. lng BBIOpaHHBIX JKMJIKOCTEH H3MEPUTh TMOBEPXHOCTHOE HATSXKEHUE
CTaJIarMOMETPOM.

VYcTpoicTBO it U3ydeHus: (PU3MYECKUX CBOMCTB KUAKOCTH COJEPKUT MATh
npuOOpoOB, BBINOJIHEHHBIX B 00meM kopryce (puc. 4), Ha KOTOpPOM YyKa3aHbl
napameTpbl s 00paOOTKM OMBITHBIX NaHHBIX. [Ipubopsl 3 —5 HauumHaAOT AEHCT-
BOBATh IIPU NEpPEeBEPTHIBAHUU. TepMOMeTp 1 mOKa3bIBAE€T TEMIIEPATypPy OKPYKalollen
Cpelbl U, CIIE0BATEIBHO, TEMIIEPATYPY KUAKOCTEN BO BCEX YCTPONUCTBAX.
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Onucanus IKCNEPUMEHTAJIBHOH YCTAHOBKH

1 2 3 4

Puc. 4. 9KCHepI/IMeHTaJIBHaH YCTaHOBKa
IJIA N3YUYCHUA (I)I/ISI/I‘IGCKI/IX CBOMCTB KUOAKOCTH.

1 — Ttepmomerp; 2 — apeomerp; 3 — Buckosumerp CroOKca;
4 — KanuJUIAPHBIA BUCKO3UMETP; 5 — cTaiarMOMeTp

IHopsinok BeIMOTHEHUsI padOTHI

1. Onpeodenenue Ko3Ighpunuenma menyioo2o pacuiupeHus HcuoKocmu

Tepmomerp 1 uMeeT CTEKISHHBIA OasIOH € KamWUIIPOM, 3aroJIHEHHbIE
TEPMOMETPUYECKON KUIAKOCThIO, W IKany. [IpuHOMnD ero AEHCTBHUS OCHOBaH Ha
TEIJIOBOM PpACIIUPEHUH >KUAKOCTEH. BappupoBaHHE TeMIlepaTypbl OKpYKaroIIei
Cpellbl MPHUBOAMUT K COOTBETCTBYIOUIEMY H3MEHEHHUIO O0BbEMa TEPMOMETPUUYECKOU
KUJKOCTH M €€ YPOBHS B KamWUIApe. YPOBEHb YKA3bIBACT Ha IIKAJIE 3HAYCHHE
TEMIEPATYPHI.

KoaddummenT temnoBoro pacumpeHuss TEPMOMETPUUYECKON >KHJIKOCTH OIpe-
HensieTcs B CIEAYIOINIEM IOPSJKE HAa OCHOBE MBICIEHHOIO JKCIEPUMEHTA, T.€.
MIPEANOINIATaeTCs, YTO TEMIIEpAaTypa OKPY KalOLEel Cpelbl MOBBICUIACH OT HUMKHETO
(HyJ1€eBOTr0) 10 BEpXHET0 MPEebHOI0 3HAaUeHUsI TEPMOMETPA U YPOBEHB KUIAKOCTH B
KalmuUIsipe BO3pOC Ha BEIUYHHY /.

O0padoTKa IKCIEPUMEHTAJbHBIX JTAHHBIX

1. IloacuuraTh 00IIEE YUCIO TpaayCHbIX neneHui AT B mikaie TepMOMETpa U
U3MEPUTDH PACCTOSIHUE [ MEXTy KpAaTHUMU IITPUXaMH IIKAJbI.
2. Bbluucnuth npupaiieHue oobemMa TepMOMETPUUECKOM KUKOCTH
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2
AW=mnrl

i€ ¥ — paInyC Kanuuisipa TePMOMETPA.

3. C yuyerom HavanbHOro (rnpu 0 °C) o6bemMa TEpPMOMETPUUECKOMN KUIKOCTH W
HaWTH 3HaYeHUE KOA(P(UIIMECHTA TEIJIOBOTO PACIIUPEHUS

Pr= (AW/W) AT

U CpaBHUTh €r0 CO CHPAaBOYHBIM 3HaueHueMm f,* (npunosrcenue). 3HaueHUs
WCITIOJIb3yEeMBIX BEJIMYHUH 3aHECTH B TaOIUILy 4.1.

a=Pn =Pn 190

*
m

Tabmuma 4.1
TaOnuma HaOIrOAeHUN U BEIYUCIIEHUN
Beanunna
3HayeHud B ONBITAX
PazmepHOCTB
HaumenoBanue O0o3HaueHue
1 2 3

Pannyc xannmispa repmomerpa r cm
IIpupamenne o0ObeMa TEpMO-

prpatll N P AW o’
METPHYCCKOM KHJIKOCTH
OO0111e€ YMCIIO TPAAYCHBIX

111 ¢ pany AT °oC

Ji(SN) (3505071
Paccrosnue mexny KpaitHuMH / o
IITPUXAMH IITKAJTBI
Hauansnsriii (mpu 0 °C) 06pem W o’
TEPMOMETPUICCKON YKHIKOCTH
Koadpunuent temnosoro B o
pacmupenus T
CripaBouHbIil kK03 dunreHt B o
TEIJIOBOTO PACITUPECHHUS r

2. U3mepenue niomnocmu 3HcuOKOCmMu apeomempom

ApeomeTp 2 CHyKHUT JJIsl ONPENENICHUs IUIOTHOCTH >KUAKOCTH MOIUIABKOBBIM
MeToaoM. OH MpeacTaBiIgeT cO00M MyCTOTENbIA HWIMHAP ¢ MUJUIUMETPOBOM IIKAION
U TPY30M B HWXXHEUW 4dacTu. braromaps rpy3y apeoMeTp IUIaBaeT B HUCCIEAYEMOU
KUJKOCTH B BEPTHKAJIHLHOM IMOJIOKEHUU. [ TyOMHa MOrpy’eHusi apeoMeTpa sBIseTcs
MEPOU IJIOTHOCTH KUAKOCTH U CYUTBHIBACTCS CO LIKAJBI [10 BEPXHEMY KPAaK0 MEHHUCKA
KUJKOCTH BOKpPYT apeoMerpa. B OOBIUHBIX apeoMeTpax MIKaja OTrpagyHpoBaHa
cpasy 10 IUNIOTHOCTH.
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O0padoTKa IKCIEPUMEHTAJbHBIX JAHHBIX

1. U3meputh rinyOuHy norpykeHus 4 apeoMeTpa 1o MUUTMMETPOBOM LIKaJIE.
2. BbIYHCIHUTDH MIIOTHOCTD KUAKOCTHU O popmyie

p=4m/(nd’h),
rJIe m — Macca apeoMeTpa; d — TuaMeTp apeoMeTpa.
Orta opmyna nojydeHa myTeM IpUpPaBHUBAHUS CUJIBI TSXKECTH apeoMeTpa
G=mg

Y BBITAJIKUBAIOIIEH (apXUMEIOBOM) CHUJIIBI

Py=pgW,
rae W — o0beM Morpy>KeHHOU 4acTu apeoMeTpa:

W=md*4)h.

3. CpaBHUTH OMBITHOE 3HAYEHHE IUIOTHOCTH p CO CIIPABOYHBIM 3HaUeHUEM p*
(npunoostcenue). 3HaueHUs UCTIONB3YEMbIX BEJIMYMH CBECTU B Ta0I. 4.2.

*
A= # .100
Jo,
Tabmuna 4.2
Ta6auia HaOMIOICHUH U BRIYUCICHUM
Bennunna
PasMepHOCTb 3Ha4YeHUs B OTBITAX
HaumenoBanue 0O6o3HaveHHE
1 2 3
Macca apeomerpa m 2
JHuamertp apeomeTpa d cm
['myOuna norpyxeHus h cm
O0beM NOTPpY)KEHHOU YacTH W
apeoMeTpa
OnbITHOE 3HAYCHUE TIIOTHOCTH p o/ em’
*
CripaBoYHOE 3HAYCHUE TUIOTHOCTH p olem’

3. Onpeoenenue eazkocmu suckozumempom Cmoxca

Bucko3umerp Ctokca 3 [0CTaTOYHO MPOCT, COACPKUT UMUIUHIAPUUECKYIO
€MKOCTh, 3aIllOJIHEHHYIO HCCIeAyeMOM >KHAKOCTbIO, M mmapuk. [lpubop mo3Bosiser
OTPENICNIUTh BA3KOCTh JKUJIKOCTH IO BPEMEHU MaJCHUs IIapUKa B HEW CIETyIOUIUM
o0Opazom.

O0padoTKa IKCIEPUMEHTAJbHBIX JAHHBIX

1. [loBepHYTh yCTPONCTBO B BepTUKaIbHOM IIOocKOCTH Ha 180° u 3adukcu-
pOBaTh CEKYHIOMEPOM BpeMs ¢ MIPOXOKJICHUS IAPUKOM PACCTOSHUS [ MEXIY IBYMS
Metkamu B mpubope 3. Illapuk pomkeH magaTh MO OCH €MKOCTH 0€3 COoIpu-
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KOCHOBEHUS CO CTeHKamMu. ONbIT BBIIOJHUTh TPU pa3a, a 3aT€M ONPEAEIIUTh CPETHEE
apuMeTHIecKoe 3HaUCHHE BPEMEHH f.

2. BblYHCIHUTH ONBITHOE 3HAYEHHE KMHEMATUYECKOTOo Kod(h(UIMEeHTa BI3KOCTH
KUIKOCTU

v=gd’t(pm/p— 1[181+4321(d/D)]

rie g — YCKOpeHue cBOOOAHOro mnaaeHusi; d, D — auameTpbl apukKa |
UUJIUHAPUYECKOW €MKOCTH; p — IUIOTHOCTh KUAKOCTH; Py — IUIOTHOCTH
MaTrepuala apuka.

3. CpaBHUTH OMBITHOE 3HAa4YeHHE KOIPPUIMEHTA BAKOCTH V C TaOIMYHBIM
3HauYeHUEM V* (npunoicenue). 3Ha4yeHUs1 UCTIOIb3YEMbIX BEJIMUMH CBECTH B TAOJIHILY
4.3.

vV -V
A= —-100
1%
Tabmumna 4.3
Tabnuia HaOIIOACHUHN U BRIYUCICHUH
Bennunna
PasMepHOCTb 3Ha4YeHUs B OTBITAX
HaumenoBanue 0O6o3HaveHHE
1 2 3
[InoTHOCTH HCcenyeMon 3
p Ke/m

KUJIKOCTH
Bpemst mpoxoxieHus mapukom p cex
paccrosiaus [
[IpoinenHoe mapukom ] p
paccTosiHue
JlnameTp miapuka d M
JuaMeTp HUIMHIPUIECKOU D »
€MKOCTH
[InoTHOCTH MaTepuaa mapuka P o/’
Koaddunuenra Bsazkoctu % e
CnpaBounslit KO3ppuIHeHT *

P bpru v Mm/e
BSI3KOCTH

4. H3.znepeuue GAZKOCMU KARUUIAPHBIM 6UCKO3UMEMPOM

KaHHJIJIHpHBIﬁ BUCKO3UMCTP 4 BKJIIOYAeT €MKOCTh C KalTUnJJIAPOM. BsizkocTh
OIIPCACIIACTCA 110 BpEMCHH HCTCUCHUSA KUAKOCTHU U3 CMKOCTH 4YCPC3 KAITUILIIAP.

O0padoTKa IKCIEPUMEHTAJbHBIX JTAHHBIX

1. IlepeBepHyTh yCTPOWCTBO B BEPTUKAIBHOM IIOCKOCTH U  OIPENETUTH
CEKYHJIOMEPOM BpeMs ¢ UCTEUEHHSI Yepe3 Kanuuisap 00beMa KUIKOCTH MEXKITY METKaMU
(BBICOTOI S) U3 €eMKOCTH BUCKO3UMETpa 4 1 Temneparypy 7 o repmometpy 1.
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2. BpluucnuTh 3HAaYCHHE KHHEMATHYECKOTO KO PHUITMCHTA BA3KOCTH
v=Mt,
rae M — nocTtosiHHas puodopa.

3. CpaBHUTH MOJYUYCHHOE 3HAUCHUE C TAOJIUYHBIM V* (npunoscenue). Jlanuoie
CBECTH B Ta0I. 4.4.

Tabmuna 4.4
Ta6auia HaOMIOICHUH U BRIYUCICHUM
Bennunna
PasMepHOCTb 3Ha4YeHUs B OTBITAX
HaumenoBanue 0O6o3HaveHHE
1 2 3

[TocrostHHast prbopa M M/
Bpemst ucredeHus KuaKoCTH t c
Kunemarnueckuit koappuueHT 2

v M /c
BSI3KOCTH
CripaBouHbIil K03 dunreHt o e
KMHEMATHYCCKOM BSI3KOCTH
Temneparypa B 1abopatopuu 1o T oC

TepmomeTpy 1.

5. H3.znepeuue ROBGEPXHOCMHO20 HAMAINICEHUA CMATIACMOMEMPOM

CTaJIaFMOMCTp 5 CIYXKUT I OINPCACTICHUA IMOBCPXHOCTHOI'O HATAXKCHUA
KUIAKOCTU MCTOAOM OTpbIBa Kalli€jdb W COACPKUT CMKOCTb C KallUJUIAPOM,
pacIMPpCHHBIM Ha KOHOC [JII HAKOIUICHUA JXHAKOCTH B BHUIAC KallJld. Cuna
IMOBCPXHOCTHOI'O HATAKCHHUA B MOMCHT OTpbIBA KalllIM paBHa €€ BCECY (CI/IJ'IC
TH)KCCTI/I), U TO3TOMY ONPCACIIACTCA IIO INNIOTHOCTU KXKHUAKOCTU WM YHUCIIY KallCllb,
MMOJTYUYCHHOMY IIPpU OIMMOPOKHCHHUH ECMKOCTHU C 3dIlaHHBIM 00BEMOM.

O0padoTKa IKCIEPUMEHTAJbHBIX JAHHBIX

1. IlepeBepHYTh YCTPOWCTBO W TIOJCYMUTATh YHCJIO Karellb, IMOJYYCHHBIX B
cTaJlarMoMeTpe 5 u3 o0beMa BBICOTOM S Mexay AByMs MeTkamu. OIBIT TOBTOPUTH
TPH pasa ¥ BBIYUCIIHTH CpeIHEe apUPMETHICCKOES 3HAUCHUE YHCIIA KAIelb 7.

2. Haiitn onbITHOE 3HaYeHUE KO3 (DHUIIMEHTA ITOBEPXHOCTHOT'O HATSIKEHUS :

c=Kp/n,

Tac K — mocrositHHas crajjarmomMeTpa.

3. CpaBHUTH MONYy4YEHHOE 3HaYeHUE KOX(DPUIMEHTa MOBEPXHOCTHOI'O HATS-
KEHUS ¢ TaOJIUYHBIM 6* (npunoycenue). Jlanuvie cBecTH B Ta0II. 4.5.
.
A=Z"2 .00,
o}
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Tabmuma 4.5

Tabnuia HaOMIOIECHUNA U BEIYUCIICHUNA

Benuunna 3HaueHus B ONbITaX
PasmepHOCTD
HaumenoBanue O0o3HaueHue 7 7 3
[TocrostHHAsE cTaTarMOMeTpa K m/e
[InoTHOCTH HCceyeMon 3
p Ke/m
KUIAKOCTH
Cpennee apudmernyeckoe .
3HAYEHHUE Yncia Karelb
Koadpunment noBepxHOCTHOTO 2
o m/c
HaTSKEHUS
CripaBouHbIil K03 uireHT 5 e
MTOBEPXHOCTHOTO HATSKEHUS

KOHTpOJ]beIe BOINIPOCHI M 3aJaHUA

Ilpu oonycke k n1abopamopnou pabome.

Sl

P

Uto sBisieTcs 1eNbio paboThl?

Kaxkue 3agaun He0O6X0AMMO peInTh B 1abopaTopHOil paboTe?

N3 KkakuX 3JIEMEHTOB COCTOUT AKCIIEPUMEHTaIbHAs YCTAaHOBKA?

B kakoli mociaea0BaTeIbHOCTH MPOBOJIUTCS MOATOTOBKA SKCIIEPUMEHTAIBHON
YCTAHOBKH ?

Kakoil MmeTo ncnosib3yeTcs i ONpeaeieHUs BI3KOCTH ?

Korma npou3BoauTcst 3amuch Moka3aHui npuOopoB?

3aBUCHT JIH MMOKa3aHUs MPUOOPOB OT OKPYIKAIOIIEH TeMITepaTyphl?

Kaxk npoBoautcst 06padoTka 3KCIIEPUMEHTAIbHBIX JaHHBIX ?

ﬂOnOﬂH”meﬂbele 60nRpOCHL npu 3auiume paﬁombt.

1.

2.

a

7.
8.
9.
1

JlaliTe omnpeneneHHe paclIMpPEHUs XUIAKOCTH W HA30BUTE BEIWYUHY, Xa-
PAKTEPU3YIOLIYIO 3TO CBOMCTBO.

UTOo DNOHMMAKT MOJ TEMIEpPaTypHbIM pacmupeHueM xuakoctu? Kax
OLICHMBAETCS CHOCOOHOCTD JKUJKOCTU K PACIIUPEHUIO?

Yro noHuMarOT moj KO3PQPULIMEHTOM TEMIEPaTypHOro paCHIMPEHHUs, B
KAaKMX €JUHULAX OH U3MEPSETCS, OT YETO U KAK 3aBUCUT?

Kak onpenenuts ko3 puueHT TemneparypHoro pacumpeHus?

UTO MOHMMAIOT MOJ IUIOTHOCTBIO KUAKOCTH? KakoBbl €IMHMUIBI €€ W3-
MepeHus? OT 4ero M Kak 3aBUCHT IUIOTHOCTb KUJIKOCTH?

N3meHsieTcs M IIOTHOCTh KUIAKOCTH IPU U3MEHEHUH €€ TEMIIEPATYPbI?

Kak onpeaenuTs mI0THOCTh )KUAKOCTH IPH 3aJaHHON TeMIieparype?

Kaxk nazbiBaercs npubop asis onpeaeaeHus INIOTHOCTH KUJKOCTH ?

0. UYro moHMMaroT 104, CKUMMacMOCTBIO )KI/II[KOCTI/I? Kaxk OLCHUBACTCA CIIO-

COOHOCTB KUJIKOCTH K CKATHIO?

11. Yto HA3BIBAIOT BIA3ZKOCTEIO KUIKOCTH?
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12.
13.
14.
15.
16.

17.

18.
19.
20.
21.
22.
23.
24.
25.

26.
217.

28.
29.

30.

31.
32.

['ne B ruipaBIvKK UCTIOIB3YIOTCS 3HAHUS O BSI3KOCTH KUIKOCTH ?

HazoBute BennuuHy, KOTOPOH OIIEHUBAETCA BSI3KOCTb KUIKOCTH.
Ou3nYeCKUid CMBICI TUHAMHYECKOro K03 dulineHTa BA3KOCTH ?

KaxoBa pazmepHOCTh TUHAMUYECKOTO KOA(DPUIIUEHTA BIA3ZKOCTH?

KakoB cmbici kuHemaTHueckoro ko3¢ @uieHTa BS3KOCTH M KaKoBa €ro
Pa3MEpHOCTH?

KaxkoBa cBsA3b MEXy ITMHAMHUYECKUM U KHHEMATUYECKUM KO3 PPULIUEHTaMU
BSI3KOCTHU?

OT 4ero u Kak 3aBUCHUT BSA3KOCTh >KUJIKOCTU?

Kaxk HazbiBaeTcs npubop A onpeneneHus: BA3KOCTH KUJIKOCTU?

KakoBo ycTporictBo Bucko3sumerpa Ctokca?

KakoBo ycTpoicTBO KanmuIIIPHOTO BUCKO3UMETpa?

[IpuHIIMT onpeaeeHns BI3KOCTH KUJIKOCTH BUCKo3umeTpoM CTokca?
KaxoB npuHuun onpeneneHus BI3KOCTU KAWL PHBIM BUCKO3UMETPOM?
JaiiTe ornpesesieHre MOHATUS TOBEPXHOCTHOE HATSXKEHUE KUIKOCTH.

Yro moHumaroT mnoj KO3 UIMEHTOM IMOBEPXHOCTHOTO HATSDKEHUS U B
KaKuX €IMHULIaX OH U3MepsieTcs?

Ot 4dero u Kak 3aBUCUT KOI(P(HUIIUEHT MOBEPXHOCTHOTO HATSKEHUS?

Kax nazbiBaercs mpubop aisi u3mMepeHus Kodh@uiueHTa noBepXHOCTHOTO
HATSKEHUS U KaK OH yCTpoeH?

[Tpunuun onpeaenenus K03PpPuUEeHTa MTOBEPXHOCTHOTO HATSHKEHUS ?
HazoBute enuHUIIBI U3MEpPEHUs TEIJIOBOTO PAaCIIMPEHHUS, BSI3KOCTH, IJIOT-
HOCTH U MOBEPXHOCTHOT'O HATSKEHUS HKUITKOCTH.

VYKaxxuTe CBOMCTBA >KUIKOCTH, U3MEpSEMble TEPMOMETPOM, apeoOMETPOM,
BHUCKO3UMETPOM, CTaJIarMOMETPOM.

UYrto Ha3bIBaeTCs KacaTelIbHbIM HAIPSKEHUEM U KaK €0 ONpeeIUTh?

Yro Takoe MOaysib 00bEMHON yHPYrOCTH KUAKOCTH, B KAKUX €IMHHIIAX OH
U3MEPSETCs U OT YEero U KakK 3aBUCUT?

Jlaboparopnas padota Ne 5
KHUHETUKA IIPOLECCA OCAXKIEHUA

He.]'lb paﬁoTbI — U3YUUTH KUHCTUKY IIpOLCcCCa CBO6OI[HOI‘O OCAXKICHUA TBCPAbIX

LACTHIL
NpuOOpPOB  [IJIsi  ONpEACNICHUST KHUHETHUKH TIpolieca CBOOOJHOTO OCOXICHHUS U
MpuoOpeCcT MPAKTUIECKUE HABBIKK PaOOThI C ITUMHU IPUOOPAMH.

Y3 pas3M4HOro Marepuana. M3yduTb yCTPOHMCTBO M NPUHLMI JCHUCTBUS

3amanue

1. C IMOMOIIBIO MITAHICHIHUPKYIIA U3MCPUTH TOYHBIM AUaMCTPblI HCIIBITYCMBIX

Hlap006p33H]':>IX qacTul U3 pasjiIMdHOTO MaTcpHrajla: CBUHCI, CTallb, JIaTyHb, CTCKIIO,
IMOJIUCTUPOJI U T. .

2. C mnomompl CEKyHIOMEpa H3MEPUTh BpPEMS CBOOOJHOIO OCAXKICHUS

TBCPABIX YACTHUILl B PA3JIMIHBIX CpCaax: BOAd, MOTOPHOC MACJIO, INIMICPHUH.
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3. W3yunth npouecc cBOOOJHOTO OCAKIAEHUS TBEPJBIX YaCTHI IIApooOpa3HOi
(bopMbl IO/ IEUCTBUEM CUJIBI TSXKECTH.

4. Tloctpouth rpaduk 3aBucumoctd Re = f(Ar) u CpaBHUTH €ro C TEOPETH-
YECKUMU JaHHBIMHU.

Onucanus IKCHIEPUMEHTAJIBHOH YCTAHOBKH

VYCTpONCTBO 111 M3Y4YEHUS] KHUHETHKHM IIPOLIECCAa OCAXKIEHUS COCTOUT W3 TpexX
IWIMHAPOB, BBITOJHEHHBIX Ha O0IIEM CTeH/e (PUCYHOK 5), Ha KOTOPOM YKa3aHbI
napameTpsl 1t 00pabOTKHM OMBITHBIX JIAaHHBIX. TepMOMETp MOKa3bIBAET TEMIIEPATYPY
OKpY>KarolIeH cpenbl U, CIEI0BATENBHO, TEMIIEPATYPY KUIKOCTEN BO BCEX IIWJINHAPAX.
 J— 4  J—  J—

& 5 o 6 — o —| 7

NV a 1

—
3 ———]
AN ———
- 2 o

- Y e— 2=

Puc. 5. 9KCHepI/IMeHTaJIBHa$I YCTaHOBKaA AJIsI K3MCPCHUA KHHCTUKHU
nmponecca OCaXKIACHHA:

1 — CTeKJISIHHBIN MPO3pauyHbI HUWIMHDP; 2 — BEPXHsS METKa; 3 — HIOKHSS MeTKa; 4 —
yacTula ImapooOpasHoil  ¢opmbl; S5 —ucciaemyemas OKUIKOCTh | (Bogma);
6 —uccnenyemas kuakoctb Il (rmuepun); 7 —wuccnenyemas skugkocts 111
(MalMHHOE Maco)

IHopsinok BeIMOTHEHUsI padOTHI

Jlns mpoBeneHust paboThl HEOOXOAWMO TMOJYYUTh y TpernogaBaTesss oOpasilbl
YaCTHUll, MITAHTCHUUPKYJIb JJIsI U3MEPEHHUS UX auaMeTrpa u cexkyHuaomep. [llapuxu
M3BECTHOTO WJIM 3aMEPEHHOTO IMaMeTpa MOMEIIAIOT HaJ TIOBEPXHOCTHIO KUJIKOCTU B
HWIMHAPE H oTnyckaroT. [Ipu JOCTHKEHMM WM BEPXHEM METKHM BKJIIOYAaeM
cekynaomep. CekyHaoMepoM (GUKCUPYIOT BpeMs MPOXOXKIEHUS YaCTUIBI MEXITY
MeTkaMu. Kaxaplii onbIT AyOIupyeM TPHUXKIAbI, MOCIAE YEero MPOBOIUM 3aMEphl C
YaCTHUIIAMH JIPYTOro MaTepuaia. Pe3ynbTaTsl ONBITOB 3aHOCAT B Ta0JI1.5.

Bcero npoBoaar He MmeHee 9 — 12 ombiToB, B Kaxkaom no 3 — 4 3amepa. Ecnu
yacTUlla KOCHYJIACh CTEHKHM COCyJa WM K YacTUIE TNPUIUN My3bIPpEK BO3AyXa,
pe3yabTaThl TaKUX OMNBITOB (3aMEPOB) HE YUYUTHIBAIOT W MPOU3BOASAT IMOBTOPHBIE
onbIThl. [locie OKOHYAaHMSI ONBITOB MO M3MEPEHHUS] CKOPOCTH OCAXIACHUS YacCTHI] B
JIMIEPUHE NEPEXOAAT K [UINHIPAM C MAIIMHHBIM MAacJIOM U BOJIOH.

IIpy BBIUKMCIEHUM KPUTEPUEB Re U Ar HCHONB3YIOT OCPEAHECHHBIC 3HAUYCHUS
CKOPOCTHU OCAXKJCHUA (o M JUAMETPA YACTHUIIBI.
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Tabmuma 5

Tabnuia HaOMIOIECHUNA U BEIYUCIICHUNA

g N Kunaxocth Yacrunes! (Lapuxu) Bpems 3HAYEHHE
§ 3aMe_:pa - - s aTe. p e 0CaXICHUS KpUTEPHCB
HHE kr/™m° puan MM Kr/M° ) bep Re Ar
1
1 2
3
1
2 2
3
1
3 2
3
1
2
3
1
8 2
3
1
9 2
3

O0padoTKa IKCIEPUMEHTAJbHBIX JTAHHBIX

O6paboTka SKCHEPUMEHTANbHBIX JAaHHBIX 3aKJIIOYaeTcsl B MPOBEACHUU
pacdy€ToB, OLIEHKE OTHOCUTEIIBHOM IOTPEIIHOCTH onbiToB. Ha ocHOBaHuu
MOJTYYEHHBIX Pe3yJIbTaTOB (hOPMYJIHpPYyeM HEOOXOIUMbIEC BBIBOJIBI.

1. Onpenenennie 1eMCTBUTEIBHON CKOPOCTH OCAXKIEHUS YaCTHII:

Woe =L/ 7¢p .

2. Ilo paccuMTaHHONW CKOpPOCTH OCAXICHHUS HAXOJUM 3HAYECHHE KPUTEPHUS
Pentnonnsaca:

— a)oc dcp P W
H

3. PaccuuTthiBaeM 3HaUCHHE KpUTCpus ApXI/IMCI[al

Re

(0, =PI P,

2

u

4. PaccuuTtnIiBaeM 3HaAUCHHE KpuTcpus .HSIH_ICHKOI

Ar =

3
Ly: a)OCpM .
wip, = py)

5. Crpoewm rpaduk 3aBucumMoctu Re = f(Ar).
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KOHTpOJ]beIe BOIIPOCHI M 3aJaHUA

Ilpu oonycke k n1abopamopnou pabome.

XN B WD

Uto sBisieTcs 1eNbio paboThI?

Kaxkue 3agaun He0O6X0AMMO peIUTh B JabopaTopHOil paboTe?

N3 KkakuX 3JIEMEHTOB COCTOUT AKCIIEPUMEHTaIbHAs YCTAaHOBKA?

B kako#i mocne0BaTeNbHOCTH BBIMIONHSAETCS TabopaTopHas padora?

Kakoiif MmeTox ucronb3yercs [uis onpeesieHrs KHHETUKH MPOIecca OCAKICHUS ?
Korma npou3BoauTcst 3amuch Moka3aHui npuOopoB?

3aBUCHAT JI U3MEPCHHBIC MTOKA3aHUSA OT OKPYKAOIICH TeMITepaTyphl?

Kaxk npoBoautcst 00paboTka 3KCIIEPUMEHTAIbHBIX JaHHBIX ?

ﬂOnOﬂH”meﬂbele 60nRpOCHL npu 3auiume paﬁombt.

1.

kAW

o XN

10.
11.
12.
13.
14.
15.
16.

17.
18.

19.

20.

3ajaya JJaMHUHAPHOTO OOTEKaHMsI TBEPJOM MAapooOpa3HOM YacTHUIbl BA3KOU
HproToHOBCKOM XHAKOCTEIO (3agaya CTokca).

®opmyna CTokca Jisi OIpeeNIeHUs] CUIIbI COPOTUBJICHUS MPU JTAMUHAPHOM
00TEeKaHUH IapOOOPA3HON YACTHULIBI.

Yro Takoe nepexoIHbIi U TYpOYIEHTHBIN peKUMbI O0TEKaAHUS.

3akoH conportusiiennn Hototona. Koadduuuent conpotuieHus.
VYpaBHeHue OanaHca CWJI HPU JBMXKEHHHM TBEPAOrO Tejla B SKUAKOCTH O]
JEHCTBUEM BHEITHUX MAaCCOBBIX CHIL

Oco0OeHHoCTH 3a/1a4 OOTEKaHMs €IMHUYHBIX Karellb U My3bIpei.
Oco0eHHOCTH KOJJIEKTUBHOTO OOTEKAaHUSI YaCTHII.

Krnaccuduxkanus npoieccoB ocaxaeHus.

OtcranBanue (rpaBUTAIlMOHHOE oOcaxjeHue). dusnueckas CyHIHOCTb U
00J1aCTH MPOMBIIIJIEHHOTO IPUMEHEHUS ITpoLiecca.

HuddepenumanbHoe ypaBHEHHME JBW)KCHHMsS TBEpAOW I1IapooOpa3HOit
YaCTHIIBl B KUAKOCTH MOJ JEHCTBUEM CUIIBI TSAKECTH.

VYpaBHeHUe 010011, ONMKUCHIBAIOIIEE MPOIIECC OTCTAUBAHMS.

®uU3NYECKUN CMBICHT YiCiIa ApxumMmenaa.

[lopsiok onpeneneHus: CKOPOCTU OCAXKACHUS IO KPUTEPHUIO ApXHUMena
XapakTepucTika pexuMoB 00TEKaHUS TBEPABIX YaCTHUI] TPOU3BOIBHOM (HOPMBI.
®opmyna Crokca Uil OOpeleNieHHs CKOPOCTH  T'PaBUTAILIMIOHHOTO
OCXKJIEHUS YaCTHI] B JIAMHUHAPHOM PEKUME, €€ aHAJIU3.

OcoOeHHOCTH OCaXAeHUs eAUMHMYHBbIX Kamelb. (CTeCHeHHOe TpaBUTa-
[IUOHHOE OCaXKJICHHUE.

VYpaBHeHUE AJg pacyeTa MPOU3BOAUTEIHLHOCTH OTCTOMHOIO arapara.
Knaccuduxanus orcroitnukoB. Konctpykuus orctoiiHukoB. Cxema pacueTa
OTCTOMHUKOB.

Ocaxenue 1noj AecTBUEM HEHTPOOEKHBIX cuil. Ddusndeckasi CymHOCTb U
00J1aCTH MPOMBIIIJIEHHOTO IPUMEHEHUS IIpoLiecca.

MoauduiupoBaHHoe YUClIo ApXUMea.
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Jlaboparopnas padota Ne 6

OIPEJEJEHUE BSI3KOCTHM KUJIKOCTH
METOJ/IOM CTOKCA

Hear padoTrbl — ONPEAEHUTH BI3KOCTH PA3IUYHBIX KUIKOCTEH METOAO0M
H. Crokca. U3yuuTh ycTpoOMCTBO M NPUHLMI JEHCTBUS NMPUOOPOB U MpUOOpECTH
MPaKTUYECKHE HABBIKK PA0OTHI C 3TUMH NMPUOOPAMH.

3amanue

1. DxcnepruMeEHTaIbHBIM ITyTEM ONPEAEIUTh BPEMS OCAKICHHUS IIAPUKOB.
2. PaccuuTaTh CKOPOCTb OCaXKJIEHUS UCCIIEyEMbIX 00pa3LOB.
3. PaccuutaTth K03 (ULUEHT BHYTPEHHETO TPEHHUSI KUIKOCTH.
4. Ilo naHHBIM BBIYMCIEHUN PACCUNUTATh NOTPENTHOCTD OIIBITA.

Onucanus IKCNEPUMEHTAJIBHOH YCTAHOBKH

CxeMa dKCIEpUMEHTAJIbHOW YCTAHOBKH ISl ONIPEICTICHUS BSI3KOCTH 10 METONY
Crokca moka3zaHa Ha PHUCYHKE 6 W COCTOUT W3 3-X BEPTUKAIBHBIX CTEKJISTHHBIX
IUIUHAPOB 1, YKpEIUIGHHBIX BMeECTe Ha pame. BrpicoTa kaxkmoro mwiudHapa 1 w,
a nmuametp 50 MM. JluaMeTp IWIMHApPA 3HAYUTEIHHO OOJIBIIE TUaMETpa IIapHuKa.
CBepXy HUIUHIP 3aKPHIBAIOT MPOOKOH 2 C OTBEPCTUEM JIJIsl OITyCKAHUS IIapUKa.

10

2 K Ilj E—
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Puc.6. DkcriepumeHTalIbHAA YCTAaHOBKA JIJIs1 ONIPEICIICHUS
BA3KOCTH XUAKOCTHU METOAOM Croxkca:
| — CTeKISIHHBIM LWIMHAP; 2 — BEPXHsSS KOHTPOJIbHAs OTMETKA; 3 — HWXKHSAA

KOHTpOJIbHAasI OTMETKa; 4 —dyacTuia mapooOpasHoi QopMmel; S — ucciemyemas
xuakocth | (Boma); 6 —wuccnenyemas xkuakocts Il (rmuuepun); 7 — uccnemyemas
xuakocth I (MammuHOE Macno); 8 — mpoOka muiuHApa; 9 — JNMHEHKa I
n3mMepeHus nyru; 10 — anexrpudeckas NoACBET
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Hns ynoOctBa HaOMIONEHUS 3a ABWKEHHEM IIApUKa B LIIMHAPE BKIIOYAIOT
anieKTpuuecKuil mojceet 4. Bpems BUKEHUS IIapUKa OTCUUTHIBAIOT MO CEKYHIOMEDPY.
B BepxHell yacTh UMIMHIpA cIellaHa OTMETKA S5, HIMKE KOTOPOM MOKHO CUUTATh
JBIDKEHUE IapUKa PaBHOMEPHBIM. [[MIIMHAp 3aN0IHSIOT UCCIEeyeMOM KUIKOCTBIO.

IHopsinok BeIMOTHEHUsI padOTHI

3anucarh TeMIlepaTypy ucciaeayemoi kuakoctu. lllTanreHupKynemM u3MepuTh
TMaMeTp U HaWTH paauyc 7 mapuka. JluameTp Kaxaoro mapuka U3MEpHUTh TPU pasa
M0 pa3HbIM HAMNPABJICHUAM. 3a «UCTUHHOE» TMPHUHATH CPE/IHEEC 3HAUCHHUE JuameTpa.
[110THOCTH IMIAPUKOB p YKa3aHa B TaOJIUIAX HA YCTAaHOBKE.

OnycTuTh MIAPUK U3BECTHOTO PaJNyca » B KUIKOCTh U MO CUETUYUKY BPEMEHHU
3aMEepUTh BpeMsl 7 MaJICHUS [apuKa MEXIy BEPXHEH U HMKHEH METKOW Ha IUINHIPE
WU MEXKIY IBYMS JCJICHUSMH Ha METPUYECKOM JuHelke 3 (cMOTpH puc. 6).

N3meputs paccTosiHue £ MEXy TIEpBON M BTOPOM METKOM, a 3aT€éM BBIUUCIIUTH
CPEIHIOI CKOPOCTh Uy JUISI KaXJOr0 H3MEPEHHOTO IMPOMEXKYTKa BPEMEHU IO
dbopmyne. Paccuutath Beuuuny #. ONBIT IOBTOPUTH HE MeHee 3 — 4 pas, UCIIOIb3YS
KaXJIbIH pa3 HOBBIC IIAPUKH.

OueHuth OMMOKY pe3yiabTara MO OTKIOHEHUSM OT cpeaHero. Pe3ynbrarsl
HaOJIIOACHUN U BBIYMCIICHUH 3amucaTh B Ta01. 6.

Tabnuma 6

Tabnuia HaOIMIOIECHUNA U BEIYUCIICHUNA

Bennunna Kunkocts Kunkocts Kunkocts
Pa3mepHocTh Nel Ne2 Ne 3
Haunmenosanue O0o3HaueHne
1 213 1 213 1 213
Pamnyc mapuka r MM
Bpems napenus mapuka T cex
Paccrosnaue mexny nepBoi u h o
BTOPOU pUCKOU
Cpennsisi CKOPOCTb TaJICHUS U Mm/c
K03 HNIIUCHT BHYTPCHHCI'O TPCHUA
bpun yTp p . Ia ¢
JKHUJIKOCTH
[TnoTHOCTH mapuka Pu Ke/Mm°
II710THOCTB KUIKOCTH DPorc Ke/Mm°

O0padoTKa IKCIEPUMEHTAJbHBIX JAHHBIX

1. Ilo u3MepeHHOMY PacCTOSHHIO /1 MEX]y MEepBOW U BTOPOWM METKOM, a 3aTeM
BBIUUCIIUTDH CPEIHIO0 CKOPOCTH Uy U1 KaXKI0r0 U3MEPEHHOI'0 IIPOMEXKYTKA BPEMEHU
o ¢hopmyie:

U, =—.
T

2. Tlonb3ysce GOpMyIIOM, pacCUUTATH BEIIMUUHY 1.
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_2(=p)

2
r
9u0g

n

3. Ha mapuk, ABXKYIIMNACS B B3KOU KUAKOCTH, IEHCTBYIOT TPU CUJIBI:
— CWJIa TAXKECTHU

4
G=—mrpg;

3
— BBITAJIKUBAIOIIAs cuiia Apxumeaa

4 5

/ AT ZTPE

3

— CHJIa BSI3KOTO TPEeHUS, KOTOPYIO 110 CTOKCY BhIpaxaroT (GopMyJioi

Jo=6mmu:

rae  r — paauyc mapuka, p — IJIOTHOCTh MaTCpualia mapuka, p, — IJIOTHOCTb

KUAKOCTH; 7 — KOI(PPUUMEHT BHYTPEHHETO TPEeHUs (BSI3KOCTH); U — CKO-
POCTh MA/AOLIETO IAPUKA.

4. OueHuTh OIIMOKY pe3yibTaTa Mo OTKJIOHEHHUSM OT CPETHETO.

A:u.mo

*

n

5. Pe3ynbTaThl BEIYHMCIICHUM 3anUcaTh B Ta0I. 6.

KOHTpOJ]beIe BOIIPOCHI M 3aJaHUA

Ilpu oonycke k n1abopamopnou pabome.

Uto sBisieTcs 1eNbio paboThl?

Kaxkue 3agaun He0O6X0AMMO peIUTh B JabopaTopHOil paboTe?

N3 kakuX 3JIEMEHTOB COCTOUT AKCIIEPUMEHTAIbHAs YCTAaHOBKA?

B kakoii mocie0BaTeIbHOCTH BBITIOIHACTCS JJabopaTopHas padora?
Kakoil MmeTo ncnosib3yeTcs i ONpeaeieHUs BI3KOCTH ?

Korma npou3BoauTCs 3amuch Moka3aHui?

3aBUCHAT JI HU3MEPCHHBIC MTOKA3aHUSA OT OKPYKAOIICH TeMITepaTyphl?
Kaxk npoBoauTcst 00paboTka 3KCIIEPUMEHTAIBHBIX JaHHBIX ?

XA B =

ﬂOnOﬂH”meﬂbele 60RpOCHL npu 3auiume paﬁombt.

1. 3agada namuHapHOro OOTEKAaHHs TBEPJOM MAPOOOPAa3HOM YACTHUIBI BA3ZKOU
HproToHOBCKOM XHAKOCTEIO (3agaya CTokca).

2. ®opmyna CTokca Ui ONpEAETIeHUS] CHUIIBl COMPOTHBIICHUS TPU JTAMHHAPHOM

00TEeKaHUH 1IapOOOPA3HON YACTHULIBI.

Yro Takoe mepexoaHbIiH U TYypOyICHTHBIH PEKUMBI OOTCKaHMS.

3akoH comnporusiiennd Hototona. Koadduuument conpotusieHus.

YpaBHeHne OamaHca CWJI TpU JBHKCHHH TBEPAOTO Tela B KUIAKOCTU TIOA

JeCTBHEM BHEITHIX MACCOBBIX CHJI.

kAW
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Oco6eHHOCTH 3a/1a4 00TEKaHUS €IMHUYHBIX KaIleb U My3bIpei.

Oco0eHHOCTH KOJIJIEKTUBHOIO OOTEKaHUs YaCTHII.

Kiaccuduxanus nporeccoB ocaxaIeHus.

OrcrauBaHue (TrpaBUTAIIMOHHOE OcCaxJeHHe). Duzuyeckas CYIHOCTbh U

00J1acTU MPOMBIIICHHOTO IPUMEHEHHUS TTpoliecca.

10. Iudbdepennmansioe ypaBHEHUE JIBIDKCHHUST TBEPAOM IIapooOpa3zHOU
YACTHUIIBI B )KUJIKOCTH IO JIEHCTBUEM CHIIBI TSKECTH.

11. YpaBHeHue mono0us, OMKUCHIBAIOIIEE MPOIIECC OTCTAUBAHMS.

12. ®uznueckuil cMbICT yucia Apxumena.

13. ITopsimok onpenesieHus: CKOPOCTH OCAXKIACHUS 110 KpUTEpUo Apxumeaa

14. XapakTepuCTUKa PEKUMOB OOTEKaHHMsS TBEPJbIX YaCTHUI] MPOU3BOJbHOU
bopMbl.

15. ®opmyna Crokca [ ONPENEICHUS CKOPOCTH T'PABUTALIMOHHOIO
OCXJICHUS YaCTHIl B JAMUHAPHOM PEKHME, €€ aHAIIH3.

16. OcoOEHHOCTH OCaXJEHUsS EIUHUYHBIX Kameib. CTECHeHHOE TpaBUTa-
IIMOHHOE OCaKJICHUE.

17. YpaBHeHHE )11 pacueTa MPOU3BOAUTEILHOCTH OTCTOMHOTO ammapara.

18. Knaccuduxamnus orcroiinnkoB. KoHcTpykius orctoitHukoB. Cxema pacuera
OTCTOMHHKOB.

19. Ocaxxnenune noja IeMCTBUEM HEHTPOOEKHBIX cuil. dusznueckas CyIHOCTb U
00J1acTU MPOMBIIIICHHOTO IPUMEHEHHUS TTpoliecca.

20. MoauduuupoBaHHOE YUCIIO ApXUMea.

o XN

Jlaboparopnas padota Ne 7

OITPEAEJIEHUE KOOPPOUIIMEHTA MCTEUYEHUSA
YEPE3 OTBEPCTHUE U HACA/JKH

Heab padoTsl — onpenenuTh 3HaueHUE KOA((PUIIMEHTa UCTEUEHUs KUIAKOCTH
yepe3 OTBEPCTHsI B Hacajake pa3iudHod GopMbl. M3yunuTh ycTpoilcTBO mpuOOPOB U
NPUHIMI  OmpejaesieHus Kodh@uimeHTa HCTEUeHHs, a TakK Ke Mpuodpectu
MPaKTUYECKHE HABBIKH PA0OTHI C 3TUMH NMPUOOPAMH.

3amanue

I. Onpenenutrh OEUCTBUTENBHBIA PacxXojJ BOJABI YEpPE3 Majo€ OTBEPCTHE B
TOHKOM CTCHKE.

2. OnpenenuTs pacxo/ BOJAbI, MPOXOASIIEH Yepe3 HACAIKY.

3. Haiitu xoadduimeHT pacxoaa y s pa3HbIX HACAOK.

4. Haiitu 3HaueHust K03(pOUITMEHTOB 4, TIOJYYCHHBIX U3 OMNbITa, CPABHUTH UX C
TaOJIMYHBIMU.

5. OHpCIICJII/ITB BpPCMs OIIOPOKHCHUSA COCYyda U CPAaBHUTH €TI0 C TCOPCTHUUCCKUM
3HAYCHUCM.
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Onucanus IKCNEPUMEHTAJIBHOH YCTAHOBKH

YcTaHOBKa 711 U3YUEHUSI UCTECUYCHUS KUAKOCTH U3 MAJIOTO OTBEPCTHSI TIOKa3aHa
Ha puc. 7 COCTOUT U3 HAMOpHOTO Oaka 1, B HIXKHEH YyacTH KOTOPOTO CAENIaHO THE3I0,
3aKpblBaeMO€ TIpW TIOMOIIM KiamaHa 2. B rHe3q0 Moryt OBITh BCTAaBICHBI H
3aKpeIUICHBI CIeNUaIbHBIMA TaliKaMU TUIACTHUHBI, UMEIOIINE OTBEPCTHUS Pa3IMYHON
b opMbl.

Pacxon Bombl perymupyercs kpaHom 3. CiamB 4 CIYyXHT ISl CO3JaHUS
nocrosiHcTBa Hamopa AH. IlonmoskeHne ypoBHS JKHIKOCTH B Oake OMpeAeNseTcs 1Mo
BOJIOMEPHOMY CTEKIIy 5, HyJb IIKaJbl KOTOPOTO COBMEIIEH C LIEHTPOM OTBEPCTHS.
JUiss u3MepeHus KOOPAWHAT TOYEK BBITEKAIONMICH CTPYH CIYKUT TOPH3OHTAJIHHO
pacmoioXeHHass JUHEeWKa C JeNeHUsAMH U TOJ3yHKOM. [lom3yHOK wumeer
rpagydpoOBaHHBII HAa MHJUIUMETPHl BEPTUKAIBHO TICPEMENIAIOIINNICA CTEPKCHb,
OKaHUYMBAIOIIUICS Uriaod. J(uamerp cTpyu m3MepsieTcs IMTaHreHIUpKyieM. Pacxon
KHUJIKOCTH U3MEPSETCS 00BEMHBIM CITOCOOOM.

Const 1
—

5_/;r|A :_:___ %

Puc. 7. DxcniepumeHTanbHas yCcTaHOBKA JJis onpeneneHus KosdguimenTa
MCTEYCHHS Yepe3 OTBEPCTHE U HACAJIKU:

1 —cocyn; 2 —peryaupyromiui  KpaH; 3 —MepHas ~ €MKOCTh;, 4 — CIuB;
5 — BoJloMepHas CTEKJIsIHHAsE MepKa; 6 — MEpHOE YCTPONCTBO.

IHopsinok BeIMOTHEHUsI padOTHI

B rue3no cocyna 2 (puc. 7) yCTaHOBUTb HACaJgKy C KpPYIJIBIM OTBEPCTHEM.
Hanopubiii 0ak mpu 3aKkpbITOM KJalaHe 3alojHUTh BOAOW 10 chuBa. llogauy
KHUJKOCTH B OaK peryivpoBaTh TakK, 4YTOObI BO BpeMsl OMbITA ISl MOJJIEPKAHUS
MOCTOSIHCTBA Hamopa 6ecnpepbIBHO paboTan ciuB. M3meputs Hamop Boabl B 0ake AH
10 BOAOMEPHOMY CTEKITY.

Ctpylo KUIKOCTM TIOCHE OTKpBITUSl KjlamaHa 2 HampaBUTh B MEpHbIN 0Oak,
U3MEpPUTh 00BEM BOJBI M BPEMsI HAIOJHEHUS MO ceKyHioMepy. OnbIT MOBTOPUTH 3 —
4 pa3a. I3MepuTh KOOPAMHATHI CTPYH X U ¥ B ABYX IPOU3BOJIBHO B3ATBIX CEUECHUSX.
N3mepuTh quaMeTp CTpyH B CKATOM CEUEHHH.
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B rue3nmo 0Oaka moouyepenHO BCTaBUTh pPa3IMYHbIE HACAAKH, KBAJAPATHOIO H
TPEYroJIbHOTO CEYEHUHN U MPOJAEMOHCTPUPOBATH SIBJICHUE MHBEPCUM CTPYH JJI STUX
CECUCHUM.

W3mepsatoT nuaMeTp OTBEpCTHs HACAJKa, BCTABISIOT €ro B THE3[0 HAIOPHOIO
Oaka. [Ipu 3akpbITOM KjanaHe Oak 3aMoOJIHSIOT BOAOW, 3aTeM KJalaH OTKPBIBAIOT.
[lonaya >KUAKOCTH B HAMOPHBIM Oak perynupyeTcss KpaHoM 3 Tak, 4TOObl BO BpeMs
omnbiTa 6eciepe0oitHo paboTtan ciuB. [1o ypoBHEMEPHOMY CTEKITy U3MEPSIOT YPOBEHD
KUJKOCTH B HamopHoM Oake. CTpyl0 MKUAKOCTH TOCIE OTKPBITUS KiamaHa 2
HaIpaBJSIIOT B MEpHBIN 0ak. Onpenensor 00beM BOAbl B 0ake U BpeMsi HaOJHEHUs
1o cekyHaomepy. OnbIT NOBTOPUTH 3 — 4 pa3a Al KaKI0TO HacaIKa.

Bce skcnepuMeHTanbHbIe pe3yibTaThl 3aHOCSTCS B COOTBETCTBYIOLIUE Tpadbl
oTuera 1o npuiaraemoit popme (tadi. 7).

Tabauma 7
Tabauia HaOIIOIEHUN U BEIUUCIIEHUN
Pacxoxnenne Pacxo Koaddumuenrt
T O6Bem Bpewmst MEKTy OHBITAMU A pacxona
Hac:HIZa Ne MepHOro | HamoHeHus | Y TAOTHUHBIMM u3 . u3
/I8, 3amepa | Gaxa W, t, AAaHHBIMA ompira | [COPCTHHCCKMIL pira | maGnuunonii
3CKU3 u ° QTeop B
7 c on 100 % Qon » /e Mon » Mo, 6/[)
Ly a/c o/p
1 1
2
3
1
2
3
5 1
2
3

O0padoTKa IKCIEPUMEHTAJbHBIX JAHHBIX

O6paboTka DSKCHEPUMEHTAbHBIX JAaHHBIX 3aKJIIOYaeTcsl B  MPOBEACHUU
pacdy€ToB, OLIEHKE OTHOCUTEIIBHOM IOTPEIIHOCTH onbiToB. Ha ocHOBaHuu
MOJTYYEHHBIX Pe3yIbTaTOB (hOPMYIHpPYEeM HEOOXOIUMbIC BBIBOJIBI.

1. Pacxon BojbI, MPOXOAIIEH Yepe3 HaCaIKH, ONPEAesatoT Mo GpopMmyie:

_w
Q"_t

2. Koadduuument pacxona u g pa3HbIX Haca 0K ONPEESIOT o popMmylie
Q,

f/2gH

rae Q0 — NeHCTBUTENIBHBIN pacxo Yepe3 Hacaok.
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3.

3HaueHUs KOC—)(I)(l)I/II_II/IeHTOB M, TIOJIIYYCHHBIX W3 OIIblTa, CPABHUBAIOT C

TaOIUIHBIMH (Ta01. 4).

4.

Bce PE3YIbTAThI BBIUMCJICHUN 3aHOCSITCS B COOTBCTCTBYIOIIHUC Fpa(i)BI oTycTa

o npuiaraemout popme (Tadm. 7).

KOHTpOJ]beIe BOIIPOCHI M 3aJaHUA

Ilpu oonycke k n1abopamopnou padome.

XNk

Uto sBisieTcs 1eNbio paboThl?

Kaxkue 3agaun He0O6X0AMMO peIUTh B JabopaTopHOil paboTe?

N3 KkakuX 3JIEMEHTOB COCTOUT AKCIIEPUMEHTaIbHAs YCTAaHOBKA?

B kako#i mocne0BaTeNbHOCTH BBIMIONHSAETCS TabopaTopHas padora?
Kaxkoit MeTo1 MCTIOJIb3YETCS TIPH BHIMIOJTHEHUN PAOOTHI?

Korma npou3BoauTcs 3ammch MoKa3aHUH U3MepeHU?

3aBUCHAT JIM H3MEPCHHBIC MTOKA3aHUSA OT OKPYKAOIIICH TeMITepaTyphl?
Kaxk npoBoauTcst 06paboTka 3KCIIEPUMEHTAIBHBIX JaHHBIX ?

ﬂOnOﬂH”meﬂbele 60RpOCHL npu 3auiume paﬁombt.

[

O 0 1O D = WLWIN

. HazoBuTe Hacanku, umeroninii HanboJplIee 3HaYEHUE .

. O0BsicCHUTE TIpOLIECC TEUEHUS KUIKOCTH B HacaAKax.

. JaiiTe onpenenennie noHATUs KOAOPUIIUEHT CKATUS CTPYH.
. HazoBuTte onpenenenue korpduunenTta pacxoga OTBEPCTHUS.
. OOBsICHUTE CMBICII TOHSATHUSI UHBEPCHUS CTPYH.

VYpaBuenue bepHyin ais uaeanbHOU U peanbHON KUAKOCTH.
Koaddumment ckopoctu ucreueHusi, ero Gu3ndeckuit CMbICII.

Cxxatue cTpyH, KO3PGULIHUEHT CKATHS.

Koaddumuent pacxoma mnpu HCTEUEHMHM >KUJIKOCTH W €ro  JKCIEepHU-
MEHTAJIBHOE OIPE/IEIICHNUE.

10. 3aBucuMoCcTh KO3(P(ULUHUEHTOB CXKaTUS CTPYH, CKOPOCTH M pacxoia oOT

11

KpUTCpHA PCﬁHOJIBI[C& IJIA KPYTJIOro OTBECPCTHUA B TOHKOM CTCHKE.

. Tunsl HaCaaoOK " 0COOEHHOCTH UCTCUYCHUS KUIKOCTH.
12.

13.
14.
15.
16.
17.
18.
19.
20.

®opmyna Topuyesuin.

HcTeuenne noj ypoBeHb.

Omnpenenenne BpeMEHH OIIOPOXKHEHMSI COCY 1.

Pacxop *KUAKOCTH MPU UCTEYEHUH YePE3 BOJOCIIHUB.

Kpurepunit Bebepa u ero puznyueckuii cMbICI.

VYpaBHeHue AJi pacueTa NPOU3BOAUTEIBLHOCTH alapara.

BrnusiHue cui NOBEpXHOCTHOTI'O HATSKEHUSI HA (POPMY CTPYH.
MeTo1bl U3MEpEeHus pacxoda U CKOPOCTH >KMJIKOCTH MPU UCTEUCHHUE.
MoauduiupoBaHHoe YUClIo ApXUMea.
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IIPH/IO’KEHHUE

Tabnuua 11
KOC)(I)(bI/II_II/ICHTBI nepecqua R OT OJHUX €ANHUI] JaBJICHHUA K I[pyrI/IM
B
A H/m* 6ap aey (us.ar. MM PT.CT. MM Kr/M°
Krc/cMm aT™M BOJI.CT.
5 s 1,019 0,9869- | 750,06
H/M? (Ta) 1 10 10% 10% 10% 0,10197 0,102
6ap 10° 1 1,01972 | 0,98692 | 750,06 1’01109] 2| 1.02:10°
ar=, 0’9851' 0,98067 1 0,96784 | 735,56 10* 10*
Kr/cMm 10
dus.ar. 1,013 1,0332 - 1,033
o 10’ 1,01325 1,0332 1 760 104 10
1,3332 1,3758- 1,3158-
MM PT.CT. 133,322 103 107 107 1 13,5951 13,6
MM 0.80665 | 9.80665 | 10% | 072107 73536 1 10°
BOJI.CT. 10
5 0,981 4 0,968 0,736 3
KI/M 9,81 102 10 104 e 10 1
Tabnuua I1 2
3aBI/ICI/IMOCTB MC)KIIy AJAaBJICHUCM ps u TeMHepaTypoﬁ ZS JJIA
HAaCBIIICHHOT'O BOAAHOTI'O Hapa
ara t OC pSa t OC pS: t OC ﬁ;{ tSa pSa tSa pSa tS’
Ps> 5 ara 5 ara 5 °C arta °C arta °C
pT.CT.

0,035 | 26,4 | 0,12 | 49,1 | 0,27 | 66,3 725 98,8 | 1,0 | 99,1 | 2,5 | 126,8
0,040 | 28,6 | 0,13 | 50,7 | 0,28 | 67,1 730 98,9 | 1,1 | 10,8 | 2,6 | 128,1
0,045 | 30,7 | 0,14 | 52,2 | 0,29 | 67,9 735 99,1 1,2 | 104,2 | 2,7 | 129,3
0,050 | 32,6 | 0,15 | 53,6 | 0,30 | 68,7 740 99,2 | 1,3 | 106,6 | 2,8 | 130,5
0,055 | 34,2 | 0,16 | 54,9 | 0,32 | 70,2 745 99,4 | 1,4 | 108,7 | 2,9 | 131,7

0,060 | 35,8 | 0,17 | 56,2 | 0,34 | 71,6 750 99,6 | 1,5 | 110,8 | 3,0 | 1329
0,065 | 37,3 | 0,18 | 57,4 | 0,36 | 72,9 755 99,8 | 1,6 | 112,7 | 3,1 | 134,0
0,070 | 38,7 | 0,19 | 58,6 | 0,38 | 74,2 760 100,0 | 1,7 | 114,6 | 3,2 | 135,1
0,075 | 40,0 | 0,20 | 59,7 | 0,40 | 75,4 765 100,2 | 1,8 | 116,3 | 3,3 | 136,1
0,080 | 41,2 | 0,21 | 60,7 | 0,45 | 78,3 770 100,4 | 1,9 | 118,0 | 3,4 | 1372

0,085 | 42,3 | 0,22 | 61,7 | 0,50 | 80,9 775 100,5 | 2,0 | 119,6 | 3,5 | 138,2
0,090 | 43,4 | 0,23 | 62,7 | 0,55 | 83,2 780 100,7 | 2,1 | 121,2 | 3,6 | 139,2
0,095 | 44,5 | 0,24 | 63,6 | 0,60 | 85,5 785 100,9 | 2,2 | 122,6 | 3,7 | 140,2
0,10 | 45,5 | 0,25 | 64,6 | 0,65 | 87,5 790 101,1 | 2,3 | 124,1 | 3,8 | 141,1
0,11 | 47,3 | 0,26 | 654 | 0,70 | 89,4 800 101,4 | 2.4 | 125,5 | 3,9 | 142,0
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dusnyeckue CBOMCTBA XUIKOCTEN

Tao6muma I13

p, | Br-10°, | Br-10°, | v-10°, | o-10°
Kupwoers kr/M® | MIIa™ oC! M/c H/m
Bona npecnas 998 0,49 0,15 1,01 73
CroupT STUI0BBIN 790 0,78 1,10 1,52 23
Macno Asron M-8B 900 0,60 0,64 300 25
Macno Uagyctpuansaoe 20 | 900 0,72 0,73 110 25
Macno TpanchopmatopHoe 890 0,60 0,70 30 25
Macno AMI'-10 850 0,76 0,83 20 25
Tabnuma 114
XapakTepUCTUKHA HACAJOK UCIIOIb3YEMbIX B TA0OPATOPHBIX YCTAHOBKAX
Koadumment
JKunkocts
S € ¢ i
(Kpyrnoe orBepcTue) 0,06 0,64 0,97 0,62
BrHemnuil nunMHapudeckuit 0,5 1,00 0,82 0,82
BHyTpeHHMI TUINHAPUYECKHUN 1,00 1,00 0,71 0,71
Konnueckuii pacxoasiiuiics 0.4 1.0 0.50 0.50
npuo=35-—7°
KOHI/IIIECKI/{)I?I pacXoasIHunCA 0,09 0,98 0,96 0,94
pu o = 13°24
KonyccounanbHblii 0,04 1,0 0,98 0,98
Tabnuma I15
dusnyeckue CBoicTBa Bo3ayxa npu 760 Mm pT.CT.
t, 0, A-107, v-10°, Pr
°C xr/n’ Br/(MmK) M/c
0 1,293 2,44 13,28 0,707
10 1,247 2,51 14,16 0,705
20 1,205 2,59 15,06 0,703
30 1,165 2,67 16,00 0,701
40 1,128 2,76 16,96 0,699
50 1,093 2,86 17,95 0,698
60 1,060 2,90 18,97 0,696
70 1,029 2,97 20,02 0,694
80 1,000 3,05 21,09 0,692
90 0,972 3,13 22,10 0,690
100 0,946 3,21 23,13 0,688
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3aBUCHUMOCTb MEXY IABICHUEM U TEMIIEPATYPOIl
HACBIIIEHHOT'O BOJSHOTO Iapa

Taomuna 116

p, ata 1,0 1,1 1,2 1,3 1,4 1,5 1,6
t, °C 99,1 101,8 104,2 106,6 108,7 110,8 112,7
P, MM PT.CT. 750 760 770 780 790 800 810
t, °C 99,6 100 100,4 100,7 101,1 101,4 101,8
Tab6mnuma I17
dusnueckue CBOMCTBA BOIBI HA TUHUU HACHIIICHUS
t, P, c, A, v-10°,
°C KT/M kJIx/(xr'K) | Br/(MmK) M2/c
0 999,8 4217 0,552 1,792 13,67
10 999,7 4,191 0,578 1,307 9,47
20 998,2 4,181 0,598 1,004 7,01
30 995,7 4,178 0,614 0,801 5,43
40 992,2 4,178 0,628 0,658 4,35
50 988.0 4,180 0,641 0,554 3,57
60 983,2 4,180 0,651 0,475 3,00
70 977.,8 4,189 0,661 0,413 2,56
80 970,8 4,196 0,369 0,365 2,23
90 965,3 4,204 0,676 0,326 1,96
100 958.4 4,215 0,682 0,295 1,75
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