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JIABOPATOPHAS MEBEJIb

HeBo3MOXXHO TMepeyucianuTh Bce 000pyAOBaHUE XMMHYECKOW J1abopaTopuH, KOTOPHIM OHAa MOXKET OBbITh
ocHamieHa. MpI mocTapaeMcsi Ha3BaTh Hambojee HEoOXoauMoe. XHUMHUYECKas j1abopaTopusl TODKHA HWMETh
MOJIBOJIKY BOJIbI, AJEKTPUUECTBA, Tra3za (IIpu HEOOXOJWMOCTH) U MPUHYIUTEIbHYI0 BEHTWISIIUIO (BBITSHKHOM
mkad). CobmroaeHre TpeOOBaHNN TEXHUKH 0€301TaCHOCTH 00S3hIBACT MCIIOIL30BAaTh OTHEYIIOPHBIE N XUMHYECKH
CTOMKHE MaTepUaIbl JJIsI U3TOTOBJICHHS JIJAOOPATOPHBIX CTOJIOB, IKA()OB C pEaKTHBaMH U BBITSIKHBIX IIKa(OB.

!
JlaGopaTOpHBI CTOJI C KEPAMHUUECKON Motika ¢ CymmiaKou aJist
CTOJICLIHUIIEH U BCTPOCHHON PAKOBUHOU 1a00paTOPHON MOCYAbI

BoiTskHOM 1IKad

[IITaTuB 17151 MPOOUPOK

[IITaTuB mist XpaHEHUST MEPHBIX
IHIICTOK [IITaTuB MabopaToOpHBIi



XAMMAYECKHUE PEAKTHABBI

XWMHUYECKUE PEaKTUBBI, KOTOPHIMU OCHAIlEHa J1Ta0opaTopusi, B 3aBUCHMOCTH OT
CTEIICHU OYHMCTKH MOTYT UMETh Pa3HbIC MapKH:

mexHuyecku yucmotii (T.4.), conepkanue npumeceit 1-2%;

yucmutit (4.), conepxanue npumeceit 1.0-0.1%;

yucmotil 014 anaausa (4.1.a.), cojaepkanue npumeceit He 6osee 0.1%;

Xumuuecku yucmotil (X.4.), cogepxanue npumeceit He 6omuee 0.05%.

B xuMmuyeckom aHann3e MPUMEHSIOT Han0ojIee OUUIIICHHBIC MTPermapaThl
(0OBIYHO X.Y. WUJIU Y.11.a.)

TBepaple peakTUBBI XpaHAT B CTEKISHHOW WJIM TOJUATHIICHOW Tape. [Ipy B3BeMMBAaHWM WX HACBHIMAIOT MPH
oMoty GhappopoBOro WM CTEKISIHHOTO Imaresis. JKuaKue peakTUBBl M pacTBOPHI XPaHAT B CKIISTHKAX C MMPOOKOH
(kenmaTebHO TMpUTEPTOM). JI1s XpaHEHHSs BEIIECTB, pa3iararoluxcsl Ha CBETY, UCIIOJIb3YIOT Tapy U3 TEMHOTO CTEKIIA.
BemecTBa, pacTBOpSIOITNE CTEKIIO, XPaHAT B IMOJMATHIICHOBOM Tape. JleTydne coeuHeHNS JOKHBI HaXOIUTHCS 10T
TATOW. B3phIBUATHIE M JIETKO BOCTUIAMEHSFOIIMECS BEIIECTBA — B OTJACIHHOM CICITHATBHOM IIKady.

Bce peaxmuevl o06a3amenvHo 007)CHBI UMENMb IMUKEMKY C YKA3AHUEM HA36AHUA 6euiecmed, €20
gopmynvl, mapKu, KOHYUEHMpPaAyUU €20 pacmeopa u 0amsl NPUZOMOGIEHUA .

PacTtBOpHI, HCTHONB3yeMBIe B aHAIW3€, TOTOBSAT HAa OUCHMIUIIUPOGAHHOI 800e€,
OUHIIIEHHOW OT TpPUMECEH ITyTeM IEePErOHKH BOJOMPOBOIHON BOJBI C ITOMOIIBIO
TUCTHIIATOPOB. JIBaKApl TIEPETHAHHYIO BOJY HA3bIBAIOT OUOUCMUNAAMOM W
HCITOIB3YIOT JIJISl PUTOTOBJICHHUS 0CO00 OUUITICHHBIX PEAaKTHUBOB.

Huctumnstop J12-10



BECDHI A ITPABHUJIA B3BEIIWBAHWA

B nmabGopaTopHOil mpakTHKE JJIsi U3MEPEHHUS MAacChl HCIOJIb3YIOT TeXHHYeCKHe (TeXHOXMMHUYeCKHe) U
aHaJMTHYecKue Becbl. OHU OTIMYAIOTCS MPEACIbHON HArpy3KOd U TOYHOCTHIO B3BelIUBaHUs. Ha TexHUUeCKUX
Becax B3BEHIMBAIOT ¢ TOYHOCTHIO +0,01 T, mpu B3BENIMBAHWM HAa AHAIMUTHYECKUX BECAX TOUYHOCTh COCTABJISECT
+0,0001 r. [lo npuHIMIY AEHUCTBUS BEChl KIAaCCUMDUIIMPYIOTCS HA PbIYa:KHbIE€ (CPaBHUBAIOT MacCy OOBEKTa C
ATAJOHHOM Maccoi), NPY:KUHHbIEe (KOMIICHCALMSI HArpy3KW BBINOJHSAETCS MPYKUHHBIM MEXAaHU3MOM) H
3JIEKTPOHHBIE (Macca 00beKTa Mpeo0pazyeTcs B JIEKTPUUECKUN CUTHAT).

TEXHUYECKHUE BECbI

TexHOXUMHYECKHE
TexHuYecKHe phIYAKHBIC T HICKTPOTHDIC
CXHOXUMHUYECCKMUE ITPYKNHHBIC Ha60paT0pHBIe BECEHI
naboparopsie Becsl BA-4M nabopaTopHbie Becbl BJKT-500
IIpenen B3gemuBanus 1000 r Mpenea B3pemmnsanus 500 r IIpenen B3BemnBanust 600 r

Morpemmnocrs + 0,05 T Morpemmocts = 0,02 1 Horpemnocrs £ 0,01 T



AHAIMTUYECKHUE BECHI

[IIupokoe pacnpoCTpaHEHHUE MOJYUUIN PbIYAKHbIe PaBHOIUIeYHe JAeMIepHble AHAJIMTHYECKHE BeChI
CO BCTPOCHHBIMHU TUPSIMHU M PHIYKHBIM YCTPONUCTBOM JIJIsI MIX HAJIOKEHUS U CHATHSI, CHAOKEHHBIC CIICIMaIbHBIM
neMIQepHbIM yCTPOMCTBOM — appeTHPOM, JJii OCTAHOBKM W Pa3rpy3KH IMOJIBECKH (KOPOMBICIA) BECOB NpPHU
MOJATOTOBKE K B3BEIIMBAHUIO. OTH BEChl OYEHb YYBCTBUTEIbHBI K KOJICOAHUSIM BO3AyXa U CHAOXKEHBI
3aCTEKJIICHHBIM (PYTIISIPOM C JIBEpIlaMU, a TaK)K€ BUOpAIUSIM CTOJa, HA KOTOPOM CTOST, U MO3TOMY UX OOBIYHO
YCTaHABJIUBAKOT HA MPOYHBIX OCHOBAHUSIX.

IIpenes B3BemuBaHus aHaauTU4IecCKuX BecoB 200 r, TounocTs B3BemuBanus +£0,0001 r

Crout i1 BECOB, MPEIHA3HAYEHHBIN
JUIsl yCTpaHEHHs] BUOpaIIUu.

Anamnrnueckue Becsl BJIP-200

Becbl MoryT ObITh CHAaOXEHBI OJHOM, TMOO ABYMs yamikaMu. Eciau Bechl
UMEIOT JIB€ 4Yalllkd, TO Ha OJHY Hu3 HHX (JIeBYI0) IOMellaeTcs
B3BCIIMBACMbIA TPEIMET, Ha JIPYryio (MpaBYyK) — IMPbKH-PA3HOBECHI.
OOBIYHO B KOMIUIEKT BXOJAT Tupu maccor or 1 mo 100 r, mHorma
JOTIOJIHUTEJIbHO — MAJJTUTPaMMOBBIE€ pa3zHoBechl 0T 10 10 500 mr.

I'vpu ¥ pasHoBechbl HeJib3sl OpaThb PyKamMM, Ui 3TOTO MCIOIb3YIOT
CrellMalbHBIA TUHIET W3 Habopa pa3HoBecoB. [lepuoauuecku Bechl U
Pa3HOBECHI nogepstom, T.€. MPOBEPSIOT NPABUIBHOCTh UX MTOKa3aHUM.



B HacTosmmee BpeMs MIMPOKOE PacHpOCTpPaHCHHE IOJIYyYHIH 3JeKTPOHHbIE AHAJMTHYECKHE BeChbl, C
MTOMOIIBI0 KOTOPBIX MacCy OOBEKTa OMPENSSIOT MyTeM IIpeoOpa3oBaHUsA IACHCTBYIOMICH CHIIBI TSKECTH B
AIEKTPUYECKUM TOK C aBTOMAaTHYECKHUM BBICBEUHMBAHUEM Ha Ta0s10 MudphI, OTpakarome Mmaccy 00beKTa.

— [Io cpaBHeHHWIO C Ja0OpPaTOPHBIMH BeCaMU TPAJUIMOHHBIX  THIIOB
AJIEKTPOHHBICE  BECHl  XapaKTepU3YIOTCA  OOAbIMMU  (PYyHKIHOHAIbHBIMH
BO3MOXKHOCTAMH. OnHH  o00mamaroT 0ojiee  BBICOKUMH  METPOJIOTMYECKUMHU
MOKa3aTeNIsIMU U CIOCOOHBI ABTOMATHUYECKH YUUTHIBATh M BBOJUTH IMOIPABKU Ha
W3MEHEHUE BHEIIHMX YCJIOBUU B3BCIIMBAaHMS. OJEKTPOHHBIE BEChl OoJiee
YCTOMYMBBI K BUOpAIMU, Y€M MEXaHUYECKHUE, T.K. BCTPOCHHBI MUKPOIPOLIECCOP
aBTOMATUYECKM YCPEAHSAET IIOKa3aHUs MAacCChl, MHOTOKPAaTHO H3MEpsiEMbIC 3a
MaJIbli MPOMEXYTOK BPEMEHHM, CO3JlaBas CHUTHaJ, MPAKTUYECKU CBOOOJHBIM OT
oMeX MNP MaJIbIX KojiebaHusax ocHoBaHus. [lororoBka BecoB k paboTe 3aHUMAET

MCHbBIIC BpCMCHH, T.K. HalllIKa BECOB MCHbIIC ITOJABCPKCHA KOJI€OaHUSIM.

IIpenes B3BeIMBAHUSA 3JIEKTPOHHBIX BECOB TAKOM Ke, KAK U Yy MEXaAHUYECKHUX,
TOYHOCTH B3BemmuBanusa £0,0002 r
IIpaBuia B3BeIIMBAHMSA:

e Bce pgeiictBusi ¢ B3BeIIMBAaeMbIMH MpeAMeTaMH M THPbKaMH (IIOCTAHOBKa 00BbEKTa Ha BeChI,
no6aBjieHne WM Yy0aBJjieHHe B3BeIINBAEMOr0 BellecTBA M Jp.) MNPOM3BOAAT TOJBKO INpH
appeTHPOBAHHBIX (BBIKJIKYEHHBIX) Becax.

o Ilepen ka:kabIM B3BeNIMBAHMEM HEO0X0IMMO NPOBOAUTH OIpeeseHHE HYJeBOW TOYKU — TOYKH
PABHOBECUM HEHATPYKEHHBIX BECOB.

e Cpimyyue M :KUJAKHE BelleCTBA B3BEIIMBAKT B YHCTOl M CyXOH Tape, B KadecTBe KOTOPOIi
HCHOJB3YIOT YacOBbIe CTEKJIa, XMMUYeCKHe CTaKaHbl, 0orcel. Maccy Tapsl cjielyeT YYUTbIBATh C
TOH 7K€ TOYHOCTBHI0, YTO U MACCa HABECKH.



e Ilepen B3BemIMBaHMEM NMPeEAMETHI U BellleCTBA TEPMOCTATHPYIOT NPH TeMIlepaType NOMeIIeHH .

e HeoO0xoammo ciieauTh 32 YMCTOTOM PA3HOBECOB U YallleK BECOB.

e [lpu B3BemMBaHuM ABepuUbI QYTISIPA AHAJIUTHYECKHX BECOB J0JKHBI ObITh 3aKPBITHIMH.

e Ha anaquTHyecKHX Becax BbINOJHAKT TOYHbIC B3BCHIMBAHMS IpPeIMETOB, NPUMEpPHas Macca

KOTOPbIX Yy:Ke u3BecTHA. Ilo3TOMY mMpOM3BOASIT NMpeaBapuTeibHOE B3BEeIIMBAHHE HA TEXHHUYECKHX
Becax ¢ ToUHoCcThIO £0,01 .

OBOPYIOBAHME I HATPEBAHWA H TEPMOCTATHPOBAHMSA

Yacto JJIsL IMIPOBCACHUS aHaJInM3a Tp€6YIOTC$I TAaKHMC OIICpallMd KaK Harp€BaHHUC, IIPOKAJIMBAHUC WIIHU
TCPMOCTATUPOBAHUC IIPH MMOCTOSIHHOM TCMIICPATYPC. C sront OCJIbIO B J'Ia60paT0pI/I$IX HCIIOJIB3YIOT CIIMPTOBKH,
ra3soBbIC TOPCJIKH, MY(I)GJ'IBHLIG nmeqyu, OJJIICKTPUYCCKHUC IUIMTKH W HArpeBaTciii, a TaAKKXC BOIAHBIC 6aHI/I,
CYLIMUJIbHBIC HIKa(I)BI U TCPMOCTATHI.

CnoupToBKa ["a30Bas ropesnka s /
HUCIIOJIb3YECTCA AT OJIy4YCHUs HJ‘IJaMeHI/I C My(l)eanaﬂ meus TIM-8 My(pem,Hag neub SNOL
[IOTy4CHUSA TEMIIEpATypou 110 U1 00KHra IpH 1715 00XKHra MU

Huskotemmneparypaoro  1800°C

temneparypax 10 900°C o
miamenn 10 900°C patyp Temmneparypax a0 1200°C



CymuibHbIN mKad npeaHasHavyeH ass
MpOBEECHUS PabOT, CBI3aHHBIX C
CYLIKOH, CTEPUIIN3ALUEH, ONIPEACTICHUEM
BJI&KHOCTH MaTE€PUAIIOB U JIJIS IPYTHUX
paboT, NpoBeJIeHnEe KOTOPBIX HE TpeOyeT
Harpesa cBbiiie 130 °C.

Boasinas 6aHst npeaHa3HaYeHa
111 paboT, CBSA3AHHBIX CO
CTEpUIN3ALMEN U TTOCTOSHHBIM
HarpesoMm npu 100°C.

TepmocTar BOAsIHOM
npeHa3HaAYeH s
MIPOBEICHUS PadOT, CBA3AHHBIX
C MOJIJIEPKAHUEM TTIOCTOSTHHOM
temnepatypsl oT 30 no 100°C.



