XuMmnueckasi rocyaa



CTEKJIAHHAA ITOCYJA

Iocyna o011ero Ha3HAYEeHUSA

IIpoOupku (puc. 1) npeacTaBisitoT cOOOM y3KHE IMIMHIPUYECKON (POpMBI COCYIbI C
3aKpyIJICHHBIM JHOM. WX TpUMEHSIOT B JI000M XUMHYECKOM Jaboparopuu s
pa3HOOOpa3HBIX OMBITOB C HEOOJBIIMM KOJIMYECTBOM BeliecTBa. O0ObeM peakThBa HE
JOJKEH MPEBBIIIATH MOJIOBUHY 00beMa IPOOUPKH.

Pucynok 1. — llITarus ¢ npoOupkamu.

[Ipu nepeMenMBaHUM HEJIb3s1 3aKPbIBaTh OTBEPCTUE MPOOUPKHU MAIbIEM U BCTPSIXUBATh
ee.



XuMuYecKue BOPOHKH (puc. 2) ObIBAIOT pa3IUuHbIX pazMepoB U (popMm. Boponku
CIyXaT JUIsl TEpeIUBaHUS KUJAKOCTEU, I (QuibTpoBaHuss U T. 1. BopoHKH
M3TOTaBJIMBAIOT U3 CTEKJA U miacTMacchl. [Ipu aHanuTHdeckux padoTax MUCHOIb3YIOT
TOJIbKO CTEKJISTHHBIE BOPOHKH.

PucyHok 2. — BOpOHKH XMMHUYECKHE CTEKIISTHHBIE.



JenurenbHble  BOPOHKH  (puc. 3)

IPUMEHSIOT TS pas3aeieHus
HECMEIIUBAIOIIUXCS MEXIY co0oit
JKUJIKOCTEMN. JlenutenbHble  BOPOHKU

OBIBAIOT PA3JIMYHOTO pa3Mepa U pa3TuIHOM
€MKOCTH .

PucyHnok 3. — JlenurenbHas BOpOHKA.



XuMuuyeckue cTakansbl ( puc. 4) NPUMEHSIOT JJIs1 0TOOpa MPUOIU3UTEIHLHOIO 00beMa
KUAKOCTU. MX M3roTaBIMBAKOT U3 XUMHUYECKHM CTOMKOro crekia. [ HarpeBaHus
KUJAKOCTEU TIPUTOJHBI TOJBKO T€ XMMHUYECKHE CTAaKaHbl, HA KOTOPBIX €CTh KJIECUMO
TEPMOCTOUKOCTH.

a 0

Pucynok 4. — XuMuyeckue cTakassl (a), KICHMO TepMOCTOHUKOCTH (0).



IliiockonoHHbIe KOJOBI (pUC. 5) OBIBAIOT pa3HOW €MKOCTH. WX TNPUMEHSAIOT s
pa3IMYHBIX II€JIEH MPU MHOTUX paboTax, a TakXke JJIs XpaHEHUs AUCTUIUITUPOBAHHOM
BOAbI W PacTBOPOB. IITOCKOZOHHBIE KOJOBI MOXKHO HarpeBarb TOJBKO Yepe3
acOECTUPOBAHHYIO CETKY WJIM Ha Kakoul-nbo OaHe.

Pucynok 5. — [TnockogoHHas koj0a



JI71s1 mpoOMBIBaHUS OCAJKOB JUCTUIUIMPOBAHHOW BOIOW, JJISI CMBIBAHUS OCAIKOB C
(UIBTPOB U CTEHOK COCYJIOB MPUMEHSIOT MPOMBIBAJIKM (puc. 6). OHU cayXaT u I
XpaHEeHHUs HEOOIbIINX KOJIMYECTB TUCTULIMPOBAHHOMN BOJIbI

PucyHnok 6. — [TpombiBanka.



Konuveckue koJ0b1 (JpJjieHMeiiepa) NMPUMEHSIOTCA JIA Pa3IUYHBIX pabOT, HO
IPEUMYIIECTBEHHO MPU aHAJIUTUYECKHUX, IIaBHBIM OOpa3oM mnpu TUTpoBaHUU. OHU
OBIBAIOT PA3IMYHON €MKOCTH, C MPUTEPTOM MpoOKoW M Oe3 Hee, ¢ HOCUKOM U 0e3
HocuKa (puc. 9). Jlns HarpeBaHusi pacTBOPOB (KaK M B CIIy4ae XUMUYECKHUX CTAKAHOB)
UCIIOJIB3YIOT TOJIBKO KOHMYECKHUE KOJIOBI C KIIEIMOM TEPMOCTONKOCTH.

Pucynok 7. — Konnueckas koJioa.



Koa0bl byn3ena  (puc.8) mnpuMeHSIOT ISl NPOBEICHUS (UIBTPOBAHUS  C
NPUMEHEHHEM BakyyM-Hacoca. OHM TOpEACTaBISIOT COOOM  TOJCTOCTEHHBIE
KOHUYECKHE KOJIOBI C OTBOJOM ISl COETMHEHUS C BAKYyM-HAaCOCOM.

Pucynok 8. — Kosiba byH3eHa.



Kpucranamns3aropbl —CTEKJISIHHBIE IUIOCKOJIOHHBIE COCYIIBI PA3JIMYHBIX THAMETPOB U
eMKocTH (puc. 9). X mpuMEHSIOT Npu NMEPEeKPUCTAIUIN3AIMA BEIECTB, COOMpPAHUU
HEOOJIBIIINX KOJIMYECTB Ta30B METOJOM BBITECHEHHUSI BOJbI M HEKOTOPBIX JPYTHUX
paboTax.

Pucynok 9. — Kpucrannuzarop.



X0JI0AMJIBHUKHN — TIPUOOPHI, MPUMEHAEMBIE JIJIsl OXJIXKACHUS U
KOHJEHCAlMX TapoB. B 3aBUCUMOCTH OT YCIOBH PaOOTHI
KHUJKOCTb, 00pa3yronascs B XOJOAWJIbHUKE MPHU OXJIAKICHUU
napoB (KOHJIEHCAT), JOJDKHA UM OTBOAUTHCS B MPUEMHUK, WU
BO3BpALLATLCS B TOT COCYI, B KOTOPOM HPOBOIAT HATPEBAHUE.
OTO pa3nuve B HA3HAYEHUU XOJOAUIBHUKOB ONPEAEIACT UX
dbopMy W Ha3zBaHUE. XOJIOAWJIBLHHKH, MPEIHA3HAYCHHBIE IS

coOMpaHuss  KOHJEHCara,  Ha3bIBAlOT  MPSIMBIMM  WJIH
HUCXOIAIIMMHU, a XOJOOWJIbHUKH, W3 KOTOPBIX KOHJIEHCAT
BO3Bpallaercs B Iporecc, —  ooparHbiIMM.  O4YeHb

pacopoCTpaHEHbl B JIA0OPATOPUSAX MPSMBIE XOJOAUIBHUKHU
JIubuxa (puc. 10). Ilpucoenunsis XOIOIWJIbHUK, HEOOXOAUMO
coOIOIaTh CJEAYIOIIEeEe MPaBUIO: BOJA JOJDKHA IMOCTyHaTh B
XOJOIWJIBHUK BCETJa C HWKHETO ONYIIEHHOIO KOHIA |
BBIXOJINTh W3 BEPXHETO MPHUIIOIHITOTO. XOJOAWIbHAs pyOalika
(mydTa) mobkHa OBITH BCErja 3arojHeHa Bojou. Jlis
YBEJIIMUYCHUS TMOBEPXHOCTH OXJIAXKICHUS XOJIOJIUJIbHBIE TPYOKH
OOpaTHBIX XOJIOJWJIBHUKOB HMEIOT PACIIMPEHUS IIapOBUIHOU
dbopMbl. HMHOrma XonoawnbHYyH TpyOKy jAenaroT B GdopMme
CIIUpaJIU, €KUKA U T.

Pucynoxk 10. — XononunpHuk JInbuxa.



Bbrokcbl n1adoparopubie (puc. 11) (ctakaHUMKK 111 B3BEIIMBAHUS) SBJISIOTCS TOHKO-
CTEHHBIMU CTEKJISHHBIMH €MKOCTSIMH CO CTEKJISHHOM KpBIIMIKOH. OHU MOTYT OBIThH
Pa3IMYHOM BMECTHUMOCTH W TMpEAHA3HAYEHbI I H3MEPEHHUS MACChl W XpaHCHUS
BEILIECTB IPHU paboTe B J1aOOpaTOpHH.

Pucynok 11. — brokcsr.



Ilocyna crienuaibHOTO Ha3HAYECHUS

Kpyriiogonnbie koa0bl (puc. 12) m#OpuUMEHAIOTCS NOpU  OPraHUYECKUX U
HEOPraHMYECKUX CHUHTE3aX, a TaK)Ke MPU HEKOTOPBIX HCCIEAOBATEIHCKUX paboTax.
[Ipyn HEOOXOAMMOCTH HArpeBaHMsl PACTBOPOB B KPYIIIOAOHHBIX KOJ0axX, HEOOXOIUMO
HaJIMYUE KJIEMMaA TEPMOCTOUKOCTH.

Pucynok 12. — Kpyrnononnas kosnoa.



IkcukaTopbl (puc. 13) — ToncTocTeHHBIE TIpUOOPHI W3 crTekaa. K koprycy
APKCHMKaTOpa MOpUTEepTa CTEKISHHAS KpBIIKA. ODKCHUKATOPbl MPUMEHSIOT IS
MEJIJICHHOTO BBICYIIIUBAHUS W JJIsI XPAHEHUS BEIIECTB, JIETKO IMOIVIOMIAOIIMX BIary.
HwXHIOI0 4acTh 3KCHUKATOpa 3aIlOJHSIOT BOJIOMOMIONIAIOIIMM BEIIECTBOM, HAIIPUMED,
IPOKAJICHHBIM XJIOPUCTBHIM KaJlbIlueM (XJIOpUJT Kajblus), OE3BOAHONH OKHCBHIO
aJTOMUAHUA U T. 1. Inu 11714 HAChILLIEHUS] TOPUCTBIX TEJ MTapaMy Pa3IMYHbIX BEIIECTB.

Pucynok 13. — Dkcukarop.



YTOoOBI OTKPBITh SKCUKATOP, HYKHO KPBIIIKY CIABUHYTH B CTOPOHY, HO HE MBITaThCA
NOAHATH €€ BBEpX. [Ipm mepeHOCKe HSKCHMKATropa HYXKHO TNPUIACPKUBATH KPBILIKY,
MHA4Y€ OHA MOXET COCKOJIb3HYTh M pPa3OUThCS. ODKCUKATOp HENb3s OCTaBISAThH
OTKPBITBIM, TaK KaK BOJO-IOMIOMIAIONIEEC BEMIECTBO, HAXOIAIICECS B HEM, JIETKO
HACBIIIACTCS BIArov BO3ayXa.

PucyHok 14. — DKCHUKaTOpP C OTKPBHITON KPBIIIKOM.



MepHas nocynaa

MepHble UOMWJIMHAPLI W MeH3ypku (puc. 15)
CIy>Kar  JUIsI  OTMEpPUBAHUS C  HEOOJBIIOU
TOYHOCTBIO  OOBEMOB  KHMAKOCTE.  MepHbie
HAJINHAPLI OBIBAIOT pa3IMyHOM eMmkocTu. Ha
HApyKHOW CTEHKE MEPHBIX [WIMHAPOB W
MEH3YPOK HAHECEHBI [ICJICHUS, IPOTHUB KOTOPBIX
CTOSAT  UU(pPbI,  yKa3blBalolue O00beM B
MUJUTHJIUTPAX.

PucyHnok 15. — MepHblii uimaaap u
MEH3ypKa



Iunerkn (puc. 16) — mnpucnocoOiieHUss Uil OTMEPUBAHUS TOYHBIX OOBEMOB
KUJKOCTEH. Paznuyaror NUNETKu OOBIKHOBEHHBIE W MHUKPOIUIIETKH, IMPOCTHIE U
rpagyyupoBaHHbIe. B COOTBETCTBMM CO CTaHIAPTOM, NPUHATBIM B Poccuu, MUIETKH
IpagyupylOT IO BbITeKaHHIO. [lodTOMYy Ipu ONOpaKHUBAHUM WX IKUAKOCTS,
OCTAIOIIYOCS B KOHYMKE MMUINECTKH, BBITYBaTh HEJIb3S.

Pucynok 16. — ITunietka.



broperku (puc. 17) — npuOopsl Jjisi OTMEPUBAHUSI TOYHBIX
O0OBEMOB KHAKOCTEH, MNPEUMYIIECTBEHHO TPH XWUMHKO-
aHAJIUTUYECKUX padorax (tuTpoBanme). Ilepen pabdoroi
OIOpETKM yCTaHaBIMBAIOT B IITaThBe. HanuBarh KUJIKOCTH
B OIOpETKy cielyeT MNpU IMOMOIIM MaJICHBKOH BOPOHKH.
bropeTKy HamoJIHSAIOT BHaYaJI€ O YPOBHSI HECKOJIBKO BBIIIIE
MeTKA «0», 3aTeéM BOPOHKY BBIHUMAIOT W yCTAHABIWBAIOT
YPOBEHB KUJKOCTH TOYHO HA HYJIb.

Pucynok 17. — VYcraHoBka misi TuTpoBaHus (OropeTka,
3aKpeIlJICHHas Ha IITaTUBE, CTAKaHYWK JJIs1 CJIMBA, SKPaH)



MepHubie ko0a0b1 (puc. 18) cmyxar ais
IPUTOTOBJICHUS pacTBOpPOB TOYHOMU
KOHUEHTPAlUW, MPUMEHAEMBIX IPU XHUMHUKO-
aHaTuTUYEeCKUX padorax. OJHAKO MEpHBIC
KOJIOBI ~ COBEPIICHHO  HENPUTOJIHBI  JJIst
BBUIMBaHUSI TOYHOTO OObEMa >KHAKOCTH, TakK
KaKk TIpU  OMNOPOXKHEHUU UX HEBO3MOXKHO
TOOUTHCSI TOTO, YTOOBI BBITEKJIA BCSI AKHUJIKOCTD.
OT OOBIYHBIX XUMHUUYECKUX KOJIO MEPHBIE KOJIOBI
OTIMYAOTCS (QOPMOM MW JIMHHBIM  y3KHUM
rOpJoM, Ha KOTOPOM HaHECEHa KOJIbIEBas
MeTKa (uepra). Ha konbe BBITpaBIEHO YHUCIIO,
YKa3bIBAIOIIIEE €€ EMKOCTh B MUJUTMJIUTPAX MpHU
OMpENCIICHHOW TeMmIeparype. ITH  KOJOBI
OOBIYHO HMEIOT MPUTEPTYI0  CTEKIISTHHYIO
NpOOKY WM MPUCTIOCOOJICHBI 711 3aKPbIBAHUS
PE3UHOBOM TPOOKOIA.

Pucynok 18. — Mepnas xosioa.



Ilocyna u3 apyrux mMarepralion
dapdopoBas mmocyaa

Dapgopoevie uzdenus MOXKHO HarpeBarb A0 Temreparypsl okoino 1200 °C, a takxke
UX TPUMEHSAIOT MJII TPUTOTOBJICHUS PACTBOPOB BEIIECTB, PACTBOPEHUE KOTOPBIX
OpOXOAUT € OoNbIIMM TEIIOBBIM 3¢ dexkroM. HemocraTkom #X ABIsSETCS
HEMPO3PavYHOCTh U CPAaBHUTEIBHO O0bIIoN Bec. KomnuecTBo dapPopoBhIX U3,
NPUMEHSEMBIX B XMMHUYECKUX JTA00OpaTOPUSX, OTPAHUYEHHO M MHOIO MEHBIIE, YEM
CTEKJISTHHBIX.

a 0
Pucynok 19. — ®apdopoas kpyxka (a) u crakas (0).



Turim (puc. 20) — cocyabl, TpUMEHSIEMbIE JIJIsi MPOKAJIUBAHUS PA3JIMUYHBIX TBEPABIX
BEIECTB (0CaJKOB, MUHEPAJIOB U T. I1.), a TAKXKE ISl CIUIABJIICHUS M CXKUTaHMS. Turium
ObIBatOT paznuuHoil emkocTu. Kpome dhapdopoBbix TuIEl B 1a00paTOpHON MPaKTUKE
TaKXe MCIOJIB3YIOT TUIVIA W3 OJaropoJHbIX METAaJIOB (IUIATUHOBBIC, HAMPUMED),
rpauTOBbBIC , KEPAMUYECKHUE.

Pucynoxk 20. — ®apdopoBblil TUTEIb.



BoinapurejbHble YalIKu (puUc. 21) NpUMEHSIOT 1JIs BBIITAPUBAHUS U HATPEBaHUS
XKuJIKocTer. Yamku ObIBalOT pa3IMdHOTO AUAMETPa U Pa3HON EMKOCTH.

PucyHok 21.-BeinmapurenpHas yaiika.



Crynku (puc. 22) NpUMEHSIOT JJIs1 U3MEJIBYEHUS TBEP/IbIX BEIIECTB.

Pucynok 22. — Crynka ¢papdopoBasi ¢ IECTUKOM.



Boponku broxnepa (puc. 23) npuMeHsIoT 1151 GUIBTPOBAHUS KUJIKOCTEH MO/
NOHWKEHHBIM JIABIICHUEM.

Pucynok 23. — Boponka broxHepa.



IITatuBbl ¢ HA0OPOM MY(]T, JTANIOK U KoJjiel (puc. 24) UCMOIB3YIOTCS 1JI KPETUICHUS
Ha HUX Pa3JIMYHBIX NPUOOPOB, XOJIOAWIHLHUKOB, KOJO, NEIUTEIbHBIX BOPOHOK W IIp.
Konblia, 3akperuieHHblE Ha IITAaTUBE, HWCHOJB3YIOT TaKXE IPH HarpeBaHUU
XUMHAYECKOU MOCYAbl Ha aCOECTUPOBAHHBIX CETKAX.

Pucynok 24. — llltatuB ¢ MyQpTOH U KOJIBIIOM.



Tureabnbie munubl (puc. 25) TPUMEHSIOT JJIs1 3aXBAaThIBAHUS TOPSIYUX TUITIEH MPH
BBIHUMAHUU WX U3 My(QeIbHON NeYr U IPH BCceX padoTax, KOrja MPUXOAUTCI UMETh
JIEJI0 C paCKaJIE€HHBIMM IIpEA-MeTaMU. TUrebHBIE IIUIILBI KAy T HA CTOJN TaK, YTOObI
3arHyThl€ KOHIIbI UX OBLIM 00OpallleHbl BBEPX, HO HE KacaJIUCh MOBEPXHOCTH CTOJIA.

PucyHok 25. — TurenbHbIE HMIUTIIIBI.



Jloaxku, mmareau (puc. 26) TpUMEHSIIOT JJisi 0TOOpa BEIIECTBA, JJIsl CHATUSA OCAJIKOB
¢ (GUIBTPOB U MIPU MHOTUX APYTUX paboTax.

a 0

PucyHnok 26. — JIoXKKu 13 pa3InyHOro Marepuaia (a), mmnarejab MeTaaiindeckui (0).



CrexkisiHHbIe NMAJOYKM (pucC. 27) MPUMEHSIOT JJIsl MEPEMEIINBAHUS BEIIECTB, IS
MHTEHCU(UKAIIMUA TIPOIIECCa PACTBOPEHUS, IJIA MEPEBOIA PACTBOPOB HA (UIBTP MPHU
(GUIBTPOBAHUU U B APYTUX ONEpAIUIX.

PucyHnok 27. — CrexJisiHHAs Majioyka.



