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MeTtoaudeckoe mMocoOue i J1adopaTOPHBIX pPabOT MO OpPraHWYECKOH XHMHH
COCTaBJICHO B COOTBETCTBHM C MPOTPaMMON AUCHUIUIMHBI «OpraHudeckas XUMUsSD» IS
MOJATrOTOBKM OakanaBpoB 1o HampasieHusM 5140500 «Xumus». Bo BBeeHIH IPUBEIECHBI
OCHOBHBIE MpaBWJIa TEXHUKHU OE30MAaCHOCTH M OpraHu3alus padoThl B J1abopaTopuw,
npezcTaBieHa OoJbIIas 4acTh JIAOOPATOPHOW IMOCYHbI, ONMCAHBI OCHOBHBIC MPHUEMBI H
METO/IbI PaOOTHI.

OcHOBHas 4YacTh TOCOOMS BKIJIIOYACT TEMbI: H3YYEHHE COCTaBa OPraHHMYECKUX
COCIMHEHUN, WX OYMUCTKA, pa3[eliecHue W OompeneneHne (PU3NYECKHUX KOHCTaHT
OPraHUYEeCKUX COECTUHECHUMU.
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onpezeneHue (pU3NUECKUX KOHCTAHT» BKJIOYAET KAaYECTBEHHBIM 3JEMEHTHBIN aHau3,
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TOHKOCJIOMHYI0O M KOJOHOYHYIO XpoMaTorpauu, pas3jidyHble BHUAbI IE€PETOHKHU,
NEePEeKPUCTAIIN3ALINI0, BO3TOHKY, OIpeAelicHHEe TeMIepaTyp IUIABJICHUS U KUIICHUS,
MIOKa3aTelsl IPEIOMIIEHUS, TUIOTHOCTH JKUKOCTH.
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1.0CHOBHBIE TIPABUJIA U OPTAHU3ALIUA PABOTBI
B JIABOPATOPUU OPITAHUYECKOH
XUMHNnN

1.1. TexHuka 0e30aCHOCTH
1. O0mme mMoJ10KeHus

Pab6ora B naboparopuu AOKHA NPOM3BOAMTHCA TOJBKO B XajaTax;
3ampeniaercss padoTaTh B BEpXHEH OJ1eXk 1€ U TOJIOBHBIX yOOopax.

CryneHTsl 00513aHBI COOMIOAATH B JIAOOPATOPUH YHMCTOTY U TOPSIIOK; BO
BpeMsi paloTHI CleqyeT MOAMAEPKMBaTh TUIIMHY. B maGopaTopuu 3ampermaercs
NPUHUMATH MUILY WIK KJIacTh MPOIYKThI HAa pabOYuil CTOJI.

B cnyuae xakoro ObI TO HU OBUTO TPOMCIIECTBHUS HEOOXOAUMO HEMEATIEHHO
COOOMIUTHL 00 3TOM MPETIOIaBaTEIO U JaOOPaHTYy.

2. Ilepen Hauyai0M J1200paTOPHOIi PAdOTHI

[ToyuyuB oT npemnogaBaTes pa3pellleHre Ha BBITIOJIHEHUE Pa0O0ThI, CTYJCHT
JOJDKEH O0OpAaTUTHCS K JICKYPHOMY JaOOpaHTy M MOJYyYUTh OT HETO MHCTPYKTaXK
1o MpaBuiIaM pabOThl HA UCHOIB3YEMOW YCTAHOBKE; MOCJE 3TOTO C pa3peiieHus
nabopaHTa CTYIEHT MOXKET MPHUCTyNaTh K CamMoCTOsATeNbHOM paborte. be3
paspelieHus mpenogaBaTesns u gabopanta padoTaTth Ha MpUOOpax U yCTAaHOBKAaX
KaTeropHuyYeCKH 3arperiaeTcs.

3. Ilpu BbINOJIHEHNH PA0OTHI

Kareropuuecku 3ampeniaercss mpoOoBaTh BEIECTBA HAa BKYC, HIOXaTh
BEILIECTBA M3 TOPJIBIIIEK CKJISHOK, MPU PACTBOPEHUHM BEIIECTB B MPOOUpPKE
3a)KMMaTh OTBEPCTHE MAJIbIEM.

OnbITEl TPOBOAWTH TOJBKO € TaKUM KOJUYECTBOM BEIIECTB, KOTOPbIC
0003HaY€HbI BMETOIMYECKOM PYKOBOJICTBE 110 TPOBEICHUIO KAXOTO OIbITA.

HanuBare wiM Haceimath BEHIECTBA MOXHO TOJIBKO HaJ CTOJIOM WJIU
CIIEHHAIIBHBIM TOAJOHOM; IPOCHITAHHBIE WM CIy4ailHO MPOJIUTHIE BELIECTBA
HaJI0 HEMEIJICHHO YOupaTh CelHaIbHON TPSTIOYKOM.

[openky (WM CHOUPTOBKY) 3aKUraTh TOJBKO CIMYKOM WM JYYHHOM;
CIIUYKY 3aKHUTaloT ABMKEHUEM OT cels (1 oT cocena). Henb3st HU B KoeM ciiydae
JIEp>KaTh roJIOBY OJIM3KO K IMJIAMEHU UM HAKJIOHATHCS HAJ HUM.

[Ipu HarpeBaHuM BelleCTBa B MPOOUpPKE €€ CHavajaa HeOOXOAUMO LEIUKOM
IIPOTPETh HaJ IUIAMEHEM, HENb3sl Cpa3y HaNpaBJsITh IUIAMs Ha TPaHULY
MOBEPXHOCTH JKUAKOCTH B MPOOHpPKE, OTBEPCTHUE MPOOUPKH BO Bpems €&



HarpeBaHusl JIOJDKHO OBITH HamNpaBlieHO OT cebs u cocema. Hemb3s cTaBUTH
ropsvre MPOOUPKH B MITATUB U3 TUIACTMACCHI.

Heobxoaumo cobio/1aTh OCTOPOKHOCTH TMPU pabOTe CO BCSIKOTO poja
AJIEKTpOTIpUOOpaMU W DJICKTPOOOOpyJOBaHWEM;  TMPU  OOHAPYKEHUHU
HEUCTIPABHOCTH CJIEyeT MPEKpPaTHTh paboTy, OTKIIOYHTH MPUOOP OT CETH U
00paTUThCA K MPETNO/IaBaATENIO UITH JTA0OOPaHTY.

4. ITo oxkoHYaHUM PadOTHI

[To oxoHYaHUM PabOTHI CTYIEHTHI 00S3aHBI: BHIKIIIOUUTD SJIECKTPOIPUOOPHI,
BBIMBITHUCITOJIB30BAHHYIO MTOCYTY, 3aKPBITh BOJONPOBOJAHBIE KPaHbI, yOpaTh CBOE
pabouee MecTO, claTh JIA0OpaHTy HCHOJIb3YEMYIO TIOCYAYy W PEaKTHBBI U
MOJTyYUTh Pa3pelIeHUe MPEnoaBaTes MOKUHYTh Jab0paTopHIo.

5. Oka3anue nepBoii J0Bpa4eOHO MOMOIIHA

B ciydyae mopesa cTeksIoM HEOOXOAMMO CHadajla yOCIHTHCS, YTO B PaHKE
HET OCKOJIKOB, M 3aTeéM BaTOW, CMOYCHHOW CIHPTOM HJIH PacCTBOPOM
NepMaHraHaTa KaJus, YAAJIUTh KPOBb, ITOCIIC Yero Kpas paHbl CMa3aTh MOJOM U
3a0MHTOBATE.

[Tpy HEOONBIIMX TEPMHUYCCKHX OXKOTaxX CJEIyeT CMa3aTh OOO0XIKEHHOE
MECTO TJIMIICPUHOM HWJIM CHUPTOM; TpH OoJiee 3HAYUTEIBHBIX 0)KOrax
00O0XOKEHHOE  MECTO  CIeAyeT  cMa3aTh  Ma3bl0  OT  OXOIOB  HIJIH
KOHIICHTPUPOBAHHBIM PACTBOPOM IIEpPMaHTaHaTa KaJWsd M HAJOXKUTh IOBS3KY.
Henb3s cMa3bIBaTh paHy Ba3eIMHOM HIIN YKHPOM.

[Ipn monmagaHMM Ha KOXKY KHCIOTHI HEOOXOJWMO HEMEIJICHHO CMBITh
KHCIIOTY OOJIBIIMM KOJUYCCTBOM BOJBI, 3aTE€M IPOMBITH IIOCTPAJaBIICe MECTO
3%-HBIM PAaCTBOPOM COJBI U CMa3aTh Ma3bl0 OT 0KOTrOB. [IpH 0xorax Ieaoubo
0000OKEHHOE MECTO CJIEIyeT IIPOMBITH BOJIOH M 3aT€M pacTBOPOM OOPHOM
KHUCJIOTBL.

[Tpu momagaHuK KUCIIOTHI WM IIEIOYHM B TJIa3 HEOOXOJUMO HPOMBITH €ro
BOJIOM, 3aT€M PaCcTBOPOM COJIbI HJIM OOPHOW KHCIIOTHI, COOTBETCTBEHHO, U BHECTH
B TJIa3 KaIUTIOKaCTOPOBOI'O Macia.

B Gonee TOKENBIX cydasx CeayeT BBI3BAaTh CKOPYIO MTOMOIITb.



HcTouHNKN OACHOCTH NPHU padoTe ¢ OPraHuYeCKUMHU PACTBOPUTEISAIMH

Opranuyeckue  pacTBOPUTENIM  3aHUMAIOT 0co00e  MECTO  cpeau
MPUMEHSAEMBIX B  JIaDOpaTOpHUsIX OrHEONacHbIX BemecTB. OHH  JIETKO
BOCIUIAMEHSIOTCS, OBICTPO TOPSAT W C TpyaoMm Tymarcsa. llaper MHOrmx
OpPraHMYECKUX PACTBOPUTENCH Na)ke MPU KOMHATHOW TemIepaType CHOCOOHBI
0o0pa30BBIBATH C BO3AYXOM IOXapo- U B3pbIBOONAacHblE cMecH. OmnacHOCTh
MPUMEHEHUsI M XPAaHEHUS OPraHUYECKUX PACTBOPUTEIEH 3aBUCUT OT psaa
YCIIOBHM - KOJMYECTBA U TOPIOYECTH KUIAKOCTH, TEMIIEPATypPbl, FEPMETUYHOCTH
anmnaparypsl UM Tapbl, HAIMYUS UCTOYHUKOB BOCIUIAMEHEHHUS U T. [I.

Knaceunpuranus JIBK (1erkoBociiiaMeHAIOIIUXCH KUIKOCTE )10
CTeNeHH ONMACHOCTH

B 3aBucumoctu ot memnepamypwr ecnvuuxu JIBXK mpuHSATO yCIOBHO
OTHOCHUTB K OJTHOMY U3 TPEX pa3psI0B, KOTOPHIC MIPEACTABICHBI B TabnuIe 1.:

Taomuna 1
Temmneparypa Benbiky, °C:
Pa3psan XapakTepucTukKa
KHIROCTH B OTKPBITOM THIJIE B 3aKPbITOM THIJIE
I Oco00 onacHbIC o -18 1o -13
IT [TocTosiHHO oT -18 1o 23 oT -13 10 27
OITaCHBIC
I Omaciibte npi ot 23 110 61 ot 27 110 66
MOBBIIIICHHOM
TeMmIeparype

K 1 paspsgy oTHoOcsTCA: akpoJIeMH, QUIMIXJIOPHUZ,  aleTalb,
alleTaNbJeT ], alleTOH, OEH3UHBI, TeKCaH, AMMETUIANXIOPCUIIAH, TUITPONIUIOBBIN
3¢up, AUITUIAMMH, AUSTUIOBBIA 3(Up, HU30MPONUIAMHUH, H30IPONMWIXJIOPHL,
METUJIMETAaKpuiIaT, METWIPOpMHAT, MPONWICHOKCU, TETPOJICUHbIA 3dup,
OPONMWIXJIOPHA, CEpoyriepona, TeTparuapodypaH, (QypaH, IUKIOTEKCaH,
LUKJIOT€KCEH, 3TUJIAMUH, 3THJI(POPMUAT U JIp.

Ko II pa3psiny OTHOCATCS: aKpUIOHUTPWI, aUTHIIOPOMU. AJUTAJIAMUH,
XJIOPTICHTAaH, AaleTOHUTPWI, OC€H30/1, OyTWIaMWH, 2-METHII-2-IPOTaHOII,
OYTHUJIXJIOpH]I, BHHWJIANETAT, TC€KCAMETWIAUCHIOKCAH, TENTaH, IUOYTHUIIOBBIMI
a¢up, TMOKCAH,TUXIJIOPITAH, TUITHIXJIOPCUIIAH, TUITHIKETOH, H30MPONUIaleTar,



2-nponaHoJi, u3onponuidhopmMuaT, U30MPONUIKApOOHAT, JIUTPOUH, METUIIAIIETAT,
METaHOJ,  METWITPUXJIOPCHIIAH,  METHIXJOphOpMHAT,  METHIITUIKETOH,
MUTIEPUANH, TUPUJIUH, TOIYOJI, TPUATUIAMUH, ITUKIOTEKCUIAMUH, dTHJIAKPUIIAT,

OTHJIALCTAaT, 3TI/IJ'I6CH3OJ'I, 9TAaHOJ U Op.



K III pa3spsiny OTHOCATCA: aMWIalleTaT, AaHU30J, AalETUIALETOH,
oeH3mxopu, 6pomMOeH301, OyTaHOJI, TEKCHIIXJIOPH/I, IeKaH, TUaMIIIOBBIN 3(dup,
JIUKETECH, N,N- JUMETUIAMHUHOATAHOII, TUMETHIICYIb(daT, N,N-
JTUATUIAMUHOATAHOJ, JUATUIKApOOHAT M30aMuUialeTaT, KEPOCHHBI, KCHJIOJ,
MeTUJaKpuiaaT, Mop(oauH, MypaBbUHAS KHUCJIOTA, OKTHJIAMHH, TIE€HTaHOI,
MPOMWIOEH30, MPOMAHOJ, CKHUIHUAAP, CTUPOJ, YKCYCHas KHCIIOTa, YKCYCHBIN
aHTUJIPU]L, XJIOPOEH30JI, IUKIIOTEKCAHOH U JIP.

Kunkue BemecTBa, MMEOIIME TEMIIEPATypy BCNBIIIKU Bbime 61°C B
3aKpBITOMTUTIIE WK BbIIe 66°C B OTKPHITOM TUTJIE M CIIOCOOHBIE TOPETH MOCIIE
yAQJICHUS] HCTOYHUKA 3KUTaHUsA, OTHOCATCS K rOprounMm >xkujakoctsam (19K).

Pabora ¢ J1erkoBoCILIAMEHAINMUMHUCS KUAKOCTAMHU
ITpu pa6ote ¢ JIBXK cnemyeT npumep>XuBaThCs TPEX OCHOBHBIX MPUHITAIIOB:

1.  PaGoTarh TOJNBKO B BHITSHDKHOM IIKAdy

2.  He pomyckarb momajgaHusi TOPIOYUX TMapoB B aTtMocdepy
(mpenoTBpaiaTh 00pa3oBaHUE MOXKAPOB3PHIBOOMACHBIX CMECEH );

3. HcxmouaTb BO3MOXXHOCTb  BOCIUIAMEHEHHs INPH  CIy4allHOM
00pa30BaHMM  MOXKAPOB3PHIBOONACHOW KOHIIEHTPALlMM TMAapoB  (MCKIHOYATh
BO3HMKHOBEHUE HWCTOYHMKOB 3a)KUTaHWs, padOTaTh BAATU OT OTKPBITOrO
MJIAMEHHU U 3JIEKTPOHATPEBATEIBHBIX TPUOOPOB);

4.  Ilpu neperoHke JErKOBOCIIAMEHSIOMIUXCS KUAKOCTEH HE0OX0IUMO
WCITOJIB30BaTh BOJMSHOW XOJOMWIBPHUK U TIIATEIBHO coOMpaTh mpubOp BO
n30exaHue yTeUYeK >KUJIKOCTH Yepe3 COSTUHEHMUS; BO BpEMs MIEPErOHKU CIIETyeT
HAJICBAaTh3AIUTHHIC OYKH.

5. 3anpemaercs BbuMBaTh 0TX01bl JIBXK B kananmmuzamuro. BeuimBath
OpraHUYECKHE PACTBOPUTEIIU CIETYET TOJBKO B CKIISTHKH, NMPETHAa3HAYEHHbIC IS
UX CJIUBA.

6. Xpamar JIBXX TonpkO mOA TATOMW B TEPMETUYHO 3aKPBITON
TOJICTOCTEHHOM Tape.

7.  3apaHee MPUHUMATh BCE BO3MOXHBIE MEpPBI, UYTOOBI MOCIEIACTBUS
aBapuH, €CJIM OHA BCE K€ MPOU30UIET, ObUIM MUHUMAJIbHBIMH.

[TosTomy awoObie padorsl ¢ JIBJK, mpu KOTOpPBIX B OKpYykKawllee
NPOCTPAHCTBO MOI'YT BBIACIATHCH IOPIOYHE Napbl, CJIeAyeT NPOBOAUTH NPH
BBIKJIIOYEHHBIX TOPEJIKaX U JJIEKTPUYECKHUX NPUOdopax.

HarpeBanue JIB7K MO:XHO NpPOM3BOIAMTH TOJBKO B NpHOOpax H
YCTAHOBKAX, 00ecneYMBAOMIUX IOJHYI KOHICHCAIMI0 O00pa3yroumuxcs
napoB. B kaudecTBe HarpeBaTeNbHBIX MPUOOPOB HENb3S HUCIOJIb30BATh
ANEKTPOILUIUTKH C OTKPBITOM CHUPAIBIO, a TakkKe OTKpbIToe IuiaMs. Ilpu



HeoOxoaumoctu HarpeBanust JIBXK, otHocsmmxcs k [ paspsgy, ocoOeHHO
TUATWIOBOTO  3dupa U cepoyriepoja, cieayer JuOO HUCHOJIb30BaTh
MIpEIBAPUTEIILHO HATPETHIE B IPYTOM MECTE KHUIAKOCTHBIE OaHU, TMO0 TPUMEHSTh
0aHM ¢ HarpeBaTEIbHBIM AJIEMEHTOM.

HcTOYHNKHN OITACHOCTH npu paﬁoTe CO I €JIOYHBIMH METAJJIAMHA

Harpuii (mwiotaocts 0,97 r/cm®, Temmeparypa tuiasienus 97,7°C).
BcenenctBue BBICOKOM XWMHUYECKOW AaKTHBHOCTM HaTpus paboTra ¢ HHUM B
nabopaTopuu MPEACTABISIET CEpbE3HYI0 OMacHOCTh. HaTpuil B3aumMonelcTByeT ¢
KHMCJIOPOIOM BO31yXa IpU KOMHATHOM TeMIeparype ¢ 0O0pa3oBaHUEM OKCH/A.
Pearupys ¢ Biaroit Bo3nyxa, OKCUJ IEPEXOIUT B TUIPOKCHU/I.

Paboma ¢ memannuueckum Hampuem.

1. Henp3st nomyckaTh COIPUKOCHOBEHUS ILEJIOYHBIX METAUIOB C BOJOHM U
raJOreHCOAEPKAIUMU COEqUHEHHUSIMU;

2. XpaHAT METAJUIMYECKHE HATPUM U Kalduil B TOJICTOCTEHHOW MOCYAE W3
TEMHOTO CTEKJIAa IOJ CJIOEM KEpOCMHAa WIM TpaHCPOpPMATOPHOrO Macia B
BBITSDKHOM HIKaQYy;

3. nst paGoThl HATpui HYXKHO H3BJIEYb MUHIETOM H3-MOJ 3aIUTHOTO
CJIOsA, OCTaTKM KEpOCHMHA NPOMOKHYTh CYXOH (DUIBTPOBAJIBHOM OyMaroi,
0Tpe3aTh HOKOM HEOOXOJUMOE KOJUYECTBO METAJIa U Cpa3y K€ HCHOJIb30BATh
€ro M0 Ha3HAYEHUIO;

4. bonpme 0Ope3Ku HaTpus CleAyeT coOpaTh TMOJ CIOEM KEpOCHHA, a
HeOOJIbIIINE KYCOUYKM HATpHs, MOCyay U Oymary ¢ ocrarkamMu MeTajula 3ajuTh
ATWIOBBIM cnupTOoM. [IpuM MbIThE MOCYIBI BOAOM B TAKHUX CIIy4dasx HHOIrIA
IIPOUCXOAT B3PBIBBI, KOTOPbIE OCOOEHHO OMAacHbI U3-3a UX HEOKUJAHHOCTH.

Bo u30ekaHue HECHACTHBIX CIYYaeB CJielyeT YHHUTOKATH OCTATKH
HATPHUS cpa3y MocJie uX 00pa3oBaHus.

5. Kareropuuecku 3ampeniaercs BbIOpachlBaTb OCTaTKH METAJUIMUECKOTO
HaTpusad W Kanus (a Tak ke HeoOpaOOTaHHYIO STHUJIOBBIM CIHPTOM Oymary) B
MYCOpPHO€ BEIpPO M PAKOBUHY WJIA OCTaBIATh MX B IYCTHIX MPOOUpPKaX WU
Ko0ax;

6. [Ipy HarpeBaHMM PEAKUUMOHHBIX CMECEH, COAEPKAIIUX IIEJIOYHbIC
METaJlJIbl, MOKHO HCIIOJIb30BATh TOJBKO BO3AYLIHbIC WIIM NIECUaHbIE OaHHU.

IIpaBuia padoTsl ¢ OpoMoM, MepBasi MOMOIIb NIPH OTPABJIEHUAX OPOMOM

BpoM - KHAKOCTH TEMHO-Oyporo IBera ¢ IUIOTHOCTHIO d=3,102 r/cm?,
pactBopuMasi B ddupe, CHOUPTE, TETPAXJIOPUAE VYIiaepona W JAp., BBIACISACT
OpaH)XeBO-KpacHBIC TIapbl, UMEIOIINE PE3KUH 3amax.

HpI/I IIoIaaH Ha KOXY 6pOM 6BICTpO BIIMTBIBACTCA W BBI3BIBACT HOJII'O



HE 3aKUBAIOIIKE 0XKOTU U 513Bbl. OCOOEHHO TSKENIO MOPAKAIOTCS HE OrpyOeBIITHE
YYaCTKU KOXXM (Hampumep, MeXAy HaibllaMd U 1oa Hortsamu). [lapsl 6poma,
COTPHUKACAsICh CO CIM3UCTBIMH OOO0JIOYKAMH, BBI3BIBAIOT JXJKEHHE B 00JacTH
HOCOTJIOTKH.

1. OTMGpI/IBaHI/IC H€O6XOI[I/IMOFO KOJIM4YCCTBA 6p0Ma U BBIIIOJIHCHHC
CHUHTC30B C €TI0 Yy4YaCTHUCM 00s3aTeNBHO IIPpOBOIATCA B BBITKHOM mKa(by C
HOHYOHYHIéHHBIMPI CTBOPKaMH C IIPUMCHCHHCM PC3HMHOBBLIX IICPYATOK H
3allTUTHBIX OYKOB MJIM MAaCKH.

2. Cocyn mist XpaHeHusi Opoma JOJKEH OBITh JOCTATOYHO MPOYHBIM, C
NpUTEPTON MPOOKONM M HE MPEBBIINIATH OJHOTO JHUTpa MO 00bEMY. XpaHUTh
cocyabl ¢ OpomMoM creayeT Ha mnecuaHoil Oane. Ilpm mepenuBanum Opoma B
Apyrue EMKOCTH BBIHUMATh COCY/1 U3 OaHU C IECKOM HE pa3pelaeTcs.

3. bpoMm, mnpenHa3sHAYEHHBIM 1 CUHTE3a, CIEAYET HAJIWBaTh B
IJIOCKOJIOHHYIO KOJIOY 4epe3 KOHMYECKYI0 BOPOHKY, 3aKPEIUIEHHYIO HaJ KOO0
B KOJIblle MTaTiBa. HOCHK BOPOHKH JOMKEH HAXOAUTHCS BHYTPH KOJOBI U OBITH
3HAUUTETBHO YyXe €€ ropna (4ToObl HE 3aTpyAHSATh BBIXOJA BO3AyXa IMpHU
3aMOJIHEHUHU KOJIObI OpoMoMm). B mpoTHBHOM ciydae BO3MOXKHO pa3OpbI3TUBAHNE
Opoma, Haxomsamierocss B BopoHke. KomOy-mpuéMHHK Cc OpoMOM crleayeT
HEMEJIEHHO 3aKpbITh KayuyKOBOW WM MOJIU3TUICHOBON MPOOKON M OTHECTH K
paboueMy MECTY, pacIoIOKEHHOMY BBBITSKHOM LIKady.

4. KonOy, mocne uCHOJIb30BaHUS OpoMa, HAJI0 cpa3y e BHIMBITH B
PaKOBHMHE, HAXOJAIIEHCS B BBITSKHOM IIKady. g 3Toro €€ craBsIT B pakKOBUHY
TakK, 4TOOBI CTPYysl BOJbI MOCTyMHajla B COCYJl, 3aKPBHIBAIOT CTBOPKY BBITSXKHOTO
mKada ¥ TMOJHOCTHIO BBITECHSIOT BOJIOM OCTaBIIMECS B KoiOe mapbl Opoma.
[Tocrne okoH4YaHMS CHMHTE3a BCE JAETalu mpuOopa, COMpPUKACABIINECS C OpOMOM,
MOIOTCSI aHAJIOTUYHBIM 00pa3oM.

5. KonOy, mocne wucnonp3oBaHus Opoma, Hago cpa3y K€ BBIMBITH B
PAKOBHHE, HAXOALIEHCS B BBITSOKHOM MIKady. Ui 3TOro €€ craBsIT B paKOBHHY
TaK, YTOOBl CTPys BOJIbI MOCTYINajia B COCY[, 3aKpbIBAIOT CTBOPKY BBITSKHOIO
mKagda M IMOJHOCTHIO BBITECHSIOT BOJOM OCTaBIIMECS B KojOe mapel Opoma.
[Tocrie okoH4YaHMS CHHTE3a BCE JAETalnu mpudopa, CONMpUKACABILUECS C OpOMOM,
MOIOTCSl aHaJOTMYHbIM 00pa3oM. [Ipu OTCYTCTBHM paKOBUHBI B BBITSDKHOM
mkady nocyay mnociie 6poma OCTaBisIOT MO TATOMA0 MOJHOTO €ro UCHapeHus, a
3aT€M MOIOT BOJIOM.

TsokecTh TpaBM, HAHOCHMBIX OpOMOM, B 3HAUUTEIBHOW CTETEHU 3aBUCUT
OT TOT0, HACKOJILKO CBOEBPEMEHHO U IIPABUJIbHO Oy/ET OKa3aHa IepBas MOMOILb.
Bo wu3bexanue TAKENBIX TpPaBM, KOTOPBIA MOXXET HAHECTH KUAKUNA WU
napooOpa3Hblil OpOM MPUHECBOEBPEMEHHOM YAAJIEHUU €T0 C MOPAKEHHOTO MECTA,
HEOOXOJUMO OJHOBPEMEHHO C PEaKTUBAaMU HEOOXOIMMBIMM JJIsi BBIIOJHEHUS
CUHTE3a, MOJIy4uTh (ps1akoH ¢ 5-10 M1 3TUIIOBOTO CIUPTA U BaTHBIN TaMIIOH.

B cnyuae mnomamanus Kuakoro OpoMa Ha KOXY, €ro HEOO0XOAMMO
HEMEJJICHHO CHSATH C MOPAKEHHOTO MECTA CYXHM BAaTHBIM TaMIIOHOM, HECKOJIBKO



pa3 o0paboTaTh BaTHBIM TaMIIOHOM, CMOYEHHBIM CHOUPTOM, U MPHIOXKHUTH
cnupToBoil Kommpecc. Ecnu OosieBble OUIyIIEHHMs HE NIPOXOAST, a KOXKa Ha
NOopaXXEHHOM MeCTE MPUOOPETAET PO30BBIN LIBET, TO CIEIYyET OOPAaTUTHCS K Bpady.
[Ipn nomaganuu mnapoB OpomMa B JbIXaTelbHbIE IyTH CIEAYET, CMOYUB Bary
CIIMPTOM, B TEUEHHE HEKOTOPOTO BPEMEHH BJBIXaTh YEPE3 HOC €0 Maphbl, a 3aTeM
BBIMTH Ha CBEXUH BO3ayX. IIpm 3TOM NpOTHBONOKAa3aHbl PE3KHE JABUKECHUS,
IPUBOSIINE K Y4YallEHHOMY JbIXaHWIO. Eciy BeIIECONMCAHHBIE ACHCTBUS HE
CHUMAIOT OOJIEBBIX OLIYIIEHHUI B HOCOTJIOTKE, CIEyeT OOpaTUTHCS K Bpady.

CpencrBa nepsoii momomu. [Ipu 1€rkom oTpaBIeHUH - BABIXaHHE TTAPOB
ammuaka (3-5% B Boznyxe). IIpoMbiBanue 11a3, pra 1 Hoca 5%-HbIM pacTBOPOM
OukapOoHaTa HATpuUs WM pa30aBICHHBIM ITHIOBBIM CHUPTOM. [Ipu cuibHOM
OTpPaBJICHUU - CBEXHUH BO3AyX (B JI€KaueM IOJOKEHUH), IMOKOM, BJIIbIXaHUE
KHCJIOPOAA.

[Ipu nomaganuum OpoMa Ha IJIOCKOCTh CTOJAa WJIM IOJIa HEOOXO0JIUMO,
MIPEABAPUTEIIBHO NPWIOKUB KO PTY W HOCY BATHBIM TAMIIOH WJIM MapJIeBYIO
MOBS3KY, CMOYEHHBIE JTWIOBBIM CIMPTOM, HAJIEB PE3UHOBBIE IEPUYATKH,
Jera3upoBaTh 3arpsI3HEHHYI0 OPOMOM ILIOIIAJ b CyXUM KapOOHAaTOM HaTpus WU
KaJIUS.

IIpaBusa pa6oThl ¢ eIKUMH BellecCTBAMM (KHCJIOTHI, IIeJI04YH)

1. Enxue (arpeccHBHBIC, BBI3BIBAIONINE XWMHUYECKHE OXKOTH) BEIIECTBA
(KOHIICHTPHUPOBAHHEIC KHUCIIOTBI - COJIsTHAS, a30THas, cepHad,
(TOPHUCTOBOOPOTHAST M XPOMOBBIM AHTHUAPHI, CyXHE IIEJIOYN - CAKAW HATp,
€IKOE KaJu M WX KOHIICHTPHUPOBAHHBIC PACTBOPHI, a TAKXKE PAaCTBOPHI aMMHAKA),
momajas Ha KOXY, BBI3BIBAIOT OXOru. Ocobas OMacHOCTh 3aKIIIOYaeTCsl B
BO3MOYKHOCTH MTOPAKEHUS TI1a3.

2. XpaHUTh €JKUE BEIIECTBA TOJHKO B TOJICTOCTEHHOM CTEKJISTHHOMN MOCY/1e
E€MKOCTBIO HE 00Jiee 2-X JTUTPOB B BBITSKHOM HIKady.

3. [IlepenuBaTh KHUCIOTHI TOJBKO MPHU BKIOYEHHOW TAT€ B BBITSHKHOM
mkady. JBepisl mkada J0KHBI ObITH IO BO3MOKHOCTH, PUKPHITHI.

4. Pa3zbaBieHue KUCIOT MPOU3BOAMUTH MPUIMBAHUEM KHCIOTHI B BOJY U
TOJIbKO B KapoCTOMKHX U (aphOpOBbIX CTaKaHax, T.K. IPU ITOM MPOUCXOJUT
3HAYUTEIHHOE BhIJCIeHHE Tera. CKISTHKA C KOHIICHTPUPOBAaHHBIMH KHCIIOTaAMH,
a Takke OpOMOM TMEpPEHOCHUTh TOJBKO B BEIpE, a MPHU IMEPEIUBAHUU CKIISTHKY
HeNb3sl JepXaTh 3a TOPJBIINKO. PacTBOpATH e€aKkue MIeNoYd CJeAyeT ITyTEM
MEJIEHHOTO MpHOaBIEHUS K BOJIE HEOONBIINX KYCOYKOB; KyCKU IIEIOYH OpaTh
ITUTIAMH VT TITATETeM.

5. Tlpu pabote ¢ ApIMAIIEH a30THOW KUCIOTON M 0JICYyMOM OJIeBaTh OUKH.

6. 3ampemaercs NPUMEHATH CEPHYIO KHCIOTY B BaKyyM-dKCHUKATOpax B
Ka4yeCTBE BOJIOTIOTJIONIAOIETO CPEICTBA.

7. Pabora ¢ TUIaBUKOBOW KHCIOTOM TpeOyeT 0co00i OCTOPOKHOCTH.
OO0s3aTenbHO HAJIeBaTh PE3MHOBBIE MEPYATKU, 3alIUTHBIE OYKH U BCE PaOOTHI
MIPOBOJIUTH TOJIBKO IO TSTOM.
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8. PaznuThie KUCIOTHI W IIEJIOYU CJIEAYET HEMEJICHHO HEUTpaIu30BaTh
1 JIMIIBIIOCIIE 3TOTO MPOBOJIUTH YOOPKY.

9. 3ampemaercs HaOUpaTh PacTBOPHI KHCIOT M IIEIOYEH, BCachiBas HUX
PTOM BITMIIETKY.

10. Hcnonp30BaHHBIE PpPEAKTUBBI CIEAYyeT BBUIMBATH B  CIEIUAJIBHO
OTBEIEHHBIE CKIISTHKH.
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IIpaBuia 6e30mMacHOCTH PA0dOTHI CO CTEKJISTHHON XUMHUYECKO# MOCyA0i U
aMIyJaMmu

1. TIlpum 3aKkpbIBaHHHM TOJCTOCTEHHOT'O COCyJa MPOOKOW CIIETyeT JepKaTh
€ro 3a BEPXHIOI YacTh ropja OJmke K IpoOKe; PyKHU JTOJKHBI OBITh 3alllUIICHbBI
ITOJIOTEHLEM.

2. Harpetslii cocyn Henb3s 3aKpbIBaTh MPUTEPTON MPOOKOM M0 TeX TMOop,
ITIOKA OH HE OXJIAIUTCS.

3. Ilpu nmepenuBaHuM )KUAKOCTEN CIEAYET MOIB30BATHCA BOPOHKOM.

4. Ilpu HarpeBaHUU KUAKOCTH B MPOOUPKE OTBEPCTHE MOCIEAHENU AOIKHO
OBITH HAIIPaBJICHO B CTOPOHY OT Ce0s M CoceIeH.

5. Ilpm mepenoce cocyna ¢ ropsder XUIAKOCTBIO HYKHO IOJIb30BAJICA
ITOJIOTEHIIEM, AEPKa COCY 3a THO U TOPJIOBUHY.

6. PabGoTbl, Ipu KOTOPHIX BO3MOXKHO OOpa30BaHME [ABJICHHUS B COCYIE,
MEPETPeB €ro, MOJOMKA M Pa30pBI3TMBAHME TOPSIYUX KUIAKOCTEH, HEOOXOAUMO
BECTU B BBHITSDKHOM 1kagy U 1o (PpoHTY paboT ycTaHABIUBATh
IIPEAOXPAHUTEIBHBIE IUTKU U3 OPICTEKIIA.

7. CwmenieHue u pa3daBlieHHE BEIIECTB, COMPOBOXKIAIOIIEECS BBIICICHUEM
TEIJia, CJleAyeT MPOBOJUTh B TEPMOCTOMKOW CTEKISHHON wiH (dapdhopoBoit
oCy €.

IIpaBuiia 6e3o0nacHoOi padoThI € 3JIEKTPOOOOPYAOBAHUEM U
3JIEKTpOonpudopamMu

1. IIpu pabore ¢ dIeKTpPoOOOPYJOBAaHUEM U  DIIEKTPONpUOOpamMu
BO3MO>KHBI TTOPAKEHUS AIEKTPUUECKUM TOKOM, IPUYUHAMU KOTOPHIX MOTYT OBITh:
a) paboTa Mpy HEUCTIPABHOM 3IJIEKTPOOOOPYNOBaHUM (PYOUTTLHUKY,  JIBUTATEIH
U T.1.); 0) TMPUKOCHOBEHHE K CIy4allHO OKa3aBIIMMHUCS TIOJI TOKOM
METATUIECKIM KOHCTPYKITUSAM, KOPITycaM 3JEKTPOOOOPYAOBaHUA U K APYTUM
HE3a3eMJICHHBIM METaJUIMYECKUM MpPeIMEeTaM; B) KOHTAKT C HAXOMASIIUMUCS O]
TOKOM HEM30JIMPOBAHHBIMH TPOBOJAMH WM MPOBOJAMH C MOBPEKIAEHHON
W30JSIIIMeH; T) HapyIICHWE TMpaBUi TPUMCHCHHUS WHAWNBUIAYAITbHBIX CPEIACTB
3aIUATHL. DICKTPUICCKUH TOK MOYXET BBI3BATh MOKAPHI U B3PBIBBI, HCTOYHHUKOM
KOTOPBIX MOTYT OBITh MCKpPBI, HArpeThie (HaKaJEHHBIC) TOKOTPOBOASIINE YaCTH
AJIEKTPOYCTAHOBKH, KOPOTKOE 3aMbIKaHUE.

2. Pabotet B maboparopud JOKHBI MPOBOAMTHCS TMPU  HAIAIUH
HCIIPABHOTO 3JIeKTpooOopynoBanus. [lpu oOHapykeHuu ne(PEKTOB B H3OISAIUU
MIPOBOJIOB, HEMCIIPABHOCTH PYOMIIBHUKOB, IITETICENEH, pO3ETOK, BUJIOK, a TAaKXKe
3a3eMJICHUS, CJENyeT CcooOmuTh 00 OSTOM OTBETCTBEHHOMY 3a TEXHHUKY
0€30MacHOCTH TaHHOU JTa0OpaTOPUU I MPUHATUS UM COOTBETCTBYIOUIUX MeEp.
Bce nemcnpaBHOCTH 35IEKTPONPUOOPOB, IIIEKTPOCETH H AIEKTPOOOOPYTOBAHUS
JIOJIKHBI YCTPAHSITHCS TOJIBKO 3JIEKTPOMOHTEPOM.

3. 3ampemiaercss NEPEHOCUTHb BKJIIOYEHHBIE MPUOOPHI U PEMOHTHUPOBATH
000py10BaHUE, HAXOASAIIEECS 10/ TOKOM.

4. lllxadpl, B KOTOPHIX YCTAHOBJEHBI IIUTKH 3JIEKTPOPYOUIILHUKOB,
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JOJIDKHBI OBITh 3aKPBbITHI.

B cnydae 3aropanusi mpoBOJIOB HJIA 3JIEKTPONPUOOPOB, HAXOISIIUXCS MO/
TOKOM, HEOOXOJMMO HEMEIJICHHO BBIKIIOYUTh TOK U TYIIUTh OTOHb CYXUM
YTIEKUCIOTHBIM OTHETYIIUTEIEM, CYXHUM II€CKOM, IMOKpBhIBAJOM M3 acOecta u
IPYroro HErOPKYEro MaTepuana.

Texnuka 6e3onacHocTH Npu padore ¢ TEPMOMETPOM M CIIOCOOBI
AeMepKypu3anun

XpaHuTh TEPMOMETPHI HeoOxonuMo obsi3aTtenbHOo B Gymisape. [lpu
MPOBEICHUM WM3MEPEHUSI HY)KHO OBITh OYEHb AaKKypaTHBIM, H30€rarb pe3Kux
JBYDKEHUH, 00eperaTh TEPMOMETP OT YJIAPOB H ITOBPEKICHHI.

MexaHuveckass OYHCTKAa OT PTYTH, Kak OBl TIHIATENIbHO OHA HHU ObLIa
MIPOBE/ICHA, BCE K€ HE MOYKET CUMTATHCS JOCTATOYHON. MeKue Karii, 0COOEHHO
W3 IeNied W TPEIIMH, HENb3s W3BJEYb MOJHOCTHIO, KPOME TOTO, HEBO3MO>KHO
VAQUIATh aJCOPOMPOBAHHBIC IOBEPXHOCTHIO TAphl PTYTH, IOITOMY TOCTE
MEXaHMYECKOM OYMCTKH O0s3aTeTbHO TPOBOMAT XUMUUECKVIO 00pabomKy
3A2PA3HEHHBIX YUACMKOS.

Paznuunbie Meroabl XMMHUYECKOM OOpaOOTKM OCHOBaHBI JMOO Ha
OKHCJICHUW PTYTH C TpeBpalieHueM e€ B OKCHJI WIW B XJOpUA, JuO0 Ha
NepeBe/ICHUU €€ B MEJIKOJIUCIIEPCHOE COCTOsTHUE, 4TO obJierdyaer yoopky. OgHako
CIEeAYET UMETh B BUJY, UTO PTYTh B XUMUYECKOM OTHOLIEHUH BECbMa yCTOWYHBA.
[lo oTOM mnpUYMHE XUMUYECKHE areHThl CIIOCOOHBI OKHUCIHUTHh TOJIBKO
MMOBEPXHOCTh PTYTHU U, CIEAOBATEIBHO, dPHEKTUBHBI PU 00paOOTKE JIHIIIb OYEHb
MenKuX Kameiab. Ha Oonee KpymHbBIX Karuisix oOpasyeTrcsi 3aluTHas TUIEHKA,
0JIHaKO d(PPEKT CHIKEHUS KOHIICHTPALUU MMApOB PTYTH B BO3YXE OKa3bIBACTCS
auiib  BpeMeHHbIM. [lpu TOBBIIEHUM TeMIEpaTypbl WIM MEXaHUYECKOM
BO3/ICHCTBUM OKCHJHAas TIUIEHKA pPACTPECKUBAETCA U HUCHapeHUe PTyTH
BO300OHOBJISIETCSL.

Takoke coBepiIeHHO OECIOIE3HO 3aChINaTh PTYTh CEPHBIM IIBETOM, TaK Kak
IIpU KOMHATHOM TemmepaType U naxe npu HarpeBaHud a0 100°C pryTts u eé
Mapbl NPaKTHUYECKM HE B3aWMOJICHCTBYIOT C H3MEIbUYEHHOW cepor. Henbss
MPUMEHSTH 111 00pabOTKM METAJUTMYECKUE MOPOIIKHU, 00pa3yIolue aMmaiblrambl,
BO BCSIKOM cllydae Oe3alibHeIed TiaTenbHo yOOPKH, MOCKOIBKY 3TOT MPUEM
HE YMEHBIIIAET, 2 MOXKET JIa’K€ YBEINYUTh CKOPOCTh UCHAPEHUS PTYTH.

He pekoMeHayeTcss Takke NPUMEHATHh TIa3000pa3HbIil cepoBojgopoa. B
OC3BpeIHBIX I 3J0POBBS  KOHIICHTPAIMSIX CEPOBOAOPON HEIPHEKTHBEH.
Ilpumenenne BBICOKHMX KoHueHTpamui (1 1/M° W BelIe) B 1a00pPaTOPHOM
MMOMEIIEHUH CBSI3aHO C CEPbE3HBIMU TEXHUYECKUMHU TPYAHOCTSIMU, K TOMY XKe
oOpazyromascs 3aluTHas WIEHKa CyJbpuaa pTYTH HE OTJIMYAETCS TPOUYHOCTHIO,
1 4epe3 HEeKOTOpPOE BpeMsl MOCIIe IEMEPKYPHU3alMU KOHIIEHTpAIUs MapoB PTYTU B
BO3/yX€ MOXKET BOCCTAHOBUTHCS JO OMACHOTO YPOBHS.

Jemepkypu3anusi  pactBopoM xjopuaa xkeaeza (III). Merog
JeMEPKypU3aIlii, OCHOBAHHBIN Ha B3auMojaeucTBuu pTyTH ¢ pactBopoMm FeCls,
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CUMTACTCS OJHHMM U3 HauOojiee TMPOCTBIX W HaA&KHBIX. B  pesynbrare
XUMUYCCKOHN pPEeaKIuu MEJIKHE KaIlId PTYTH MPEBPAIIalOTCs B OKCHJIBI U XJIOPH/IBI,
0oJiee KpPyIHBIC TP MEXaHHYECKOM ITePEMEITUBAHUN C PACTBOPOM IIEPEXOIST B
MEJIKOAUCIICPCHOE COCTOSIHUE, UYTO YBEIMYHMBACT MX PCAKIIMOHHYIO CITOCOOHOCTH
1 00JIeT9aeT MOCIeAYIONIYI0 YOOPKY.

JUiss  neMepkypu3alud peKkoMeHAyeTcs Hucnonb3oBatb 20%  BOIHBIA
pactBop FeCls. bonee paz0aBieHHbIE pacTBOpbI MEHEE YCTOWYMBBI BCJIEICTBUE
rugponu3a. PactBop rotoBAr u3 pacuéta 10 n1 Ha 25-30 KB.M. IUIOIIAIU
nomenieHus. HeOosnplime mopiuu xJopuaa skelie3a pacTBOPSIOT B XOJIOJIHON
Boje mnpu mnepememmBaHuH. (OOpabaTbiBaeMyi0 IMOBEPXHOCTh  OOMIBHO
CMa4yuBalOT PACTBOPOM, 3aTEM HECKOJIBKOPA3 MPOTHUPAIOT METKOU ISl JIyqIIEeTO
OMYJIBIMPOBAHUS PTYTH U OCTABISAIOT [0 MOJHOIO BhICBIXaHUA. Yepes 1-2 cyTok
MOBEPXHOCTh TUIATEIBHO IPOMBIBAIOT CHAdalla MBUIBHBIM pPacTBOPOM, 3aTEM
YUCTOW BOAOM JJIsl yAJ€HUs IPOAYKTOB PEAKIIMU U HENPOPEArupOBABIICH PTYTH.

Crnenyer uMeTh B BUy, UTO PACTBOP XJIOPU/A JKEJIE3a BBI3BIBAET CUIIBHYIO
KOPpPO3WI0 METaJUIMYECKOT0 O0OpyIOBaHUS W TPHOOPOB, a TaKkXKe MOpUy
JEPEBSIHHON MeOeIN U HEKOTOPBIX IIACTUKOB. MeTammnyeckue 4acTu mpuOopoB
PEKOMEH/IyeTCs 3allUIIaTh, CMa3bIBask UX Mepen 00paboTKOM Ba3eIMHOM.

JleMepKypHu3anuu pacTBOpPOM NEepPMaHraHara kajaus. Meron OCHOBaH
Ha B3aUMOJICUCTBUU PTYTH CO CBOOOJHBIM XJIOPOM, O0pa3yOIUMCS IPU PEaKuu
NepMaHraHaTa Kajlus C COJSIHOM Kucioto. B pesynpraTe o00pasyercs
MaJIOTOKCHYHAsl HEpACTBOPUMaAs B BOJAE KaJIOMEJIb:

2KMnO4 + 16HCI = 2KC1 + 2MnCl; + 5CI; + 8H20;
2Hg + Clh = Hg:Cl,

Kasomens, ocTaBieHHass Ha BO3JyX€, CO BPEMEHEM pa3JIaracrcs C
BBIJICJICHUEM  METAUIMYECKOM PTYTH, IIO3TOMY TMOCIE JAEMEPKypHU3aLuu
oOpa0oTaHHbBIE TOBEPXHOCTH TLIATEBHO IPOMBIBAIOT.

PexomeHyeTcsa nenosib30BaTh pactBop, coaepxkamuil B 1 i1 1-2 r KMnOy n
5 v xont. HCL. O6paboTky ym100HO MPOBOAWTH C IMMOMOIIBIO ITyJIbBEPU3ATOPA.
Yepez 1-2 4 MOXHO MPUCTYNUTh K yOopke. PacTBop BBI3BIBaE€T KOPPO3HUIO
METaJJINYECKOro 000pyA0BaHUA, XOTSI U B MEHbILIEH CTENEHU O CPABHEHUIO C
pacTBOpoM XJopuaakeneza. B cioyuyae oOpazoBaHusi OypbIX NHSTEH Ha IOy U
MeOeNn UX MOXKHO YJanuTb3% pacTBOPOM NEPOKCHIA BOJOPOA.

Jemepkypu3auus XJIOPHOH H3BECTHI0 M MOJMCYJb(GUIOM HATpPHI.
Meton noctatouHo 3¢ (EeKTUBEH, XOTSI HECKOJIBKO Oosiee TPyHOEMOK, TaK Kak
BKJIIOUAET IOCIEA0BaTENbHYI0 00paboTKy nByms pactBopamu. [Ipu oOpaboTke
XJIOPHOW M3BECTbIO O00pa3yeTcsi KajloMellb, KOTOpas IMpU B3aUMOJEHCTBUU C
pacTBOpPOM MONUCYNIb(HIa HATPUS IPEeBpaIIaeTcs B CyIbOuI pTyTH.

XiopHyto u3BecTh ynorpeOssitoT B Buae 20% cycnensuu B Boze. s
MOJTyYeHUs MONMCYIb(UIa HATPUs HarpeBaroT | KT KPUCTAIIMYECKOTO Cynbduaa
Hatpua A0 105°C u mpu mepememmBaHuu mocTteneHHo nobapmstor 100-150 r
MOJIOTOU CEPBI J0 MOJIYYEHUS OJHOPOIHON MACCHI, KOTOPYIO 3aTEM PACTBOPSIOT B
10-12 71 BOAOEL.

[lonnexaiue aeMepKypu3aluu IOBEPXHOCTH BHadajle 00padaTbiBaloOT
XJIOPHOW M3BECTBIO, YePE3 2-3 U U3BECTh CMBIBAIOT, IIOCIIE YETO HAHOCST PACTBOP
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nonucynbduaa Hatpusa. [loMmemieHue 3aKpbIBalOT U Ye€pe3 CYTKH IMPOMBIBAIOT
00paboTaHHbBIE MECTATEION MBIJILHON BOJIOMN.

1.2. IIpaBusa ogopMiieHus, BeleHUs1 pado4yero
(;1adopaTOpPHOro) KypHaJia U COCTABJIEHUE OTUYETA

Ilepen Tem, Kak OPHUCTYNUTh K JdaOOpaTOpHOM paldoTe, KaXAbld CTYAEHT
JOJDKEH MOJIy4uTh Jomyck. [lpu qomycke cTyieHTy HeoOX0IuMO 3HaTh OCHOBHbBIE
IIPUHLIMIBL  UCIIOJIB3YEMBIX METOJOB U OCHOBHBIE CBOWCTBA MCCIIENYEMBIX
COCIMHEHHH. A TakXKe CTYACHT JOJDKEH WMETh IPEACTaBICHUE O XOJC
MPOBEJCHUS KaX/I0T0 OIbITa U 3HATh TEXHUKY O€30MaCHOCTH.

[Ipu BbINIOJIHEHUU J1a0OPATOPHOM PabOTHI CTYNEHT 00s3aH BecTU pabouuii
(;1abopaTopHbIit) KypHaJl, KOTOPBIM INpeAHa3HAuYeH JUIsl BCeX HAOMIOACHUN 3a
XOJIOM JKCIIEpUMEHTA W IOJYyYEHHBIX pe3yJbTaroB. Jlemass 3amucu B KypHAJe,
HEO0OXOAMMO YETKO M3Jararb CyTh MPOBEAEHHOIO OIbITA WM CUHTe3a. Takue
3aMUCH MPOBOJSAT WIIMB IMPOLIECCE BBHIOJIHEHUS padOThl, WA Cpa3y ke mociie eé
okoHuaHus. Heo0Xx01umo yKka3pIBaTh MPOIOJDKUTEIBHOCTh HEKOTOPBIX OTEepaIuii,
a TaKXXE BCE U3MEHEHHMS WM BO3MOXHBIE OTCTYIUIEHUS OT METOAUKH, OTIMCAHHON
B PYKOBOJICTBE K JJAOOPAaTOPHOMY MPAKTUKYMY.

OTuéThl KO BCEM IMPOJICIAHHBIM J1A0OPATOpPHBIM padoTaM O(OpPMIIAIOTCS
BMecTe (B OAHOW TeTpanu) mocienosarenbHo. [lepBblii nucr Tterpanu -
TUTYJIBHBIM JHUCT odopmistercs, kak nokazaHo B I[lpunmoxxenunn 1. Kaxnas
naboparopHas paboTa HauMHAETCs ¢ €€ HOMepa M Ha3BaHMUSI U OPOpMIIIETCS C
HOBOT'O JIUCTA.

B oTuéte no xaxnoit 1aboparopHoit pabore 00513aTeIbHO MUIIETCS:

1. KpaTkoe TeopeTrueckoe BBe/IeHUE (OMUCHIBACTCSI OOBEKT UCCIIEI0BAHUS
Y IPUMEHSEMBIE METO/IbI);

2. [IpakTuyeckass yacTh (HOMEp M Ha3BaHME OIBITA; METOJUKA OMbITA CO
BCEMU €€ U3MEHEHMAMH, €CIIM TaKOBBIE UMEIOTCS; IIOJIyYEHHbIEC PE3YJIbTaThl WU
HaONIOACHUS, ypaBHEHUE  pEAKLUMH, €CId  MPOBOAWIOCH  Kakoe-1H0o
B3auMO/IelicTBUE). B ypaBHEeHHM peakinii HeO0OXOIMMO Ha3bIBaTh HMCXOJHBIE U
KOHEUYHBIE COEOUHEHHs. B HEKOTOPBIX CilydasX OIMCHIBAETCS MexaHus3M. lIpu
HEO0OXOJAMMOCTH B NPAKTUYECKON YaCTH 3apUCOBBIBAIOT CXEMY YCTAHOBKHM WJIU
npubopa JaHHOTO OIBITA;

3. BeiBOgbl O mpoaenaHHOW paboTe (AHAIM3UPYIOTCS MOJyYEHHbIE
pe3yibTaThl).

[Ipu 3amure oOT4Y€Ta CTYIEHTY HEOOXOAMMO OOBSCHUTH IOJYyYEHHBIE
pEe3yabTaThl, CAENATh BBIBOJbI, OTBETUTh HA BOIPOCHI, IPEACTABICHHBIE B KOHIIE
KXo paboThl B Ja0OpaTOpHOM TMpPaKTUKyMe, a TakKe OTBETUTh Ha
JOTIOJIHUTENIbHBIE BOIIPOCHI.
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2. JABOPATOPHASA XUMHUYECKAS ITOCYJIA

2.1. IlepeyeHnb U KpaTKoOe ONMUCAHUE JIA0OPATOPHOU
MOCY/AbI

B xumunyeckux nabopaTopusix 0OBIYHO HMCITIOJIB3YIOT CTEKJISIHHYIO MOCYIY.
OHa W3rOTaBIMBAETCS, KaK IPaBWIO, W3 CIEHHAIBHOTO CTEKJIA, KOTOpOE
YCTOMYMBO K KHUCJOTaM, IIejouaM U OOJIBIIMHCTBY XMMHUYECKUX PEareHTOB, U
o0nazaeT CpaBHUTENIBHO HEOOIBIIUM KO3(PPUIMEHTOM JUHEHHOIO pacHIMpeHus
(4TO OYEHb BaAXHO IMpPH [EPEMEHHBIX TEeMIlepaTypax XHUMHUYECKOTO
skcniepuMenTa). [locyga u3 crekna oyeHb yJ0OHA - OHA IMPO3paydyHa, XOPOILIO
MOETCSI, CYIIUTCS W JIETKO MOAMaéTcs TepMHUueckord oOpaboTke. OCHOBHBIM €€
HEJIOCTATKOM SIBJISIETCS] XPYIKOCTb.

CrakaHbl 00BIYHO W3TOTABIMBAIOTCA M3 TEPMOCTOMKOTO CTEKJIa M OBIBAIOT
pazimuHoi  BMectumocTH (o 50 mo 1000 wmu). Onu  ciayxar s
BCIIOMOTaTEJIbHBIX pa0OT C OpPraHMYECKUMH SKUJIKOCTSMHU UM  BOJHBIMHU
pPacTBOpAMH.

IIpoOupkm OBIBaIOT pa3IMYHONW BEJIMYMHBI W JauaMmetrpa. (OObIYHBIC
nabopaTopHble TPOOMPKM HM3rOTABIMBAIOT W3 JIETKOIUIABKOTO CTEKJA, HO MJis
0co0bIX pPaboT, HalpUMep, NPU BBICOKUX TeMIlepaTypax, IPUMEHSIOT MPOOUPKU
13 TYTOIIAaBKOT'O CTEKJIAa WM KBapLa.

[Ipy nmepeMelmMBaHUM PEaKTUBOB MPOOUPKY JAepikKaT 3a BEPXHIOI 4YacTb
0O0JBIIKMM, yKa3aTelIbHBIM U CPEIHUM MajbllaMU JIEBOM PYKH, a yKa3aTeJIbHBIM
NaJbLEM IPABOU PYKH YAAPSIOT KOCBIM CKOJIB3SIIHMM JBHKCHHUEM IO €€ HUKHEN
4acTH HECKOJbKO pa3. Henb3st BcTpsxuBaTh MpOOUPKY, 3aKpbiBas €€ MajbLEM,
TaK Kak MpU HTOM 3arpsA3HSAIOTCS MEPEeMEIIMBAEMble BEIIECTBA, a IMpHU
MPOBEJICHUH ONBITOB C €IKMMHU BEIIECTBAMHU MOXKET OBITh TPaBMHUpPOBaHA KOXKa
pyku. Ecan mpobupky HE0OXOAMMO HarpeTh, TO € 3aKpeIUIsIoOT B AepKaTele Win
B JIAIIK€ IITaTUBA.

Koa0bl OBIBafOT TUIOCKOJOHHBIC, KOHHUYECKHE, KPYTJIOJAOHHBIE U
rpymeBuiHble. [110CKOJOHHBIE U KOHHUYECKHE KOJIOBI OOBIYHO HCHOJB3YIOT B
KauecTBe NPUEMHUKOB IpU IEPErOHKE JKUIAKOCTH, JUISl IIPUTOTOBJICHUS
pPacTBOPOB M KpucTaun3anuuu. VX Henb3s NPUMEHATh IPU HarpeBaHUU BELIECTB
70 BBICOKHX TEMIIEpaTyp M MCIIOJIb30BATh B YCIIOBUAX IMOHMKEHHOI'O JAaBJICHUS
(u3-3a omacHoCTU pazpylieHust koi0). KpyriogoHHbsle KoaObl UCHONB3YIOT IS
IIEPETOHKM BEIIECTB, B TOM YHUCJIE W MOJ BaKyyMoM. J[lMHa ¥ AuameTp ropia
KPYTJIOJOHHBIX KOJIO MOTYT BapbUpOBAThCSI. OTH KOJOBI OBIBAIOT JIBYX-,
TpEXTopabiMU U T.1. KpyriogoHHble KOJOBI ¢ OTBOJHOM TPYOKOH HA3BIBAIOT
konbamu Bropya. OHU 1npeaHa3HAYEHbl JUIsI TIEPErOHKH BEIIECTB MPHU
atmMocepHom gaBinenun. KonOer KisiizeHa TPUMEHSIOT IS  TEPETOHKHU
KUJKOCTEH MpU MOHUKEHHOM JaBiieHuu. Konba byHnzena BMeECTE C 80pOHKOIU
broxuepa (puc.1) ucnonb3yercs 1151 GUIBTPOBAHUS MO/ BAKYYMOM.

XOJIOAMJIBHUKH CIIy>)KaT JUIsl  OXJIAXICHUS MW KOHJEHCAllUW I1apoB,
oOpa3yloIuxcsl MpU KUINEHUM OPraHMYeCKUX >KUIKocTell. UToObl H30ekKaTh
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MOTEPb  HU3KOKHUIIAIIUX KOMIIOHEHTOB, KOJObI CHAOXalwT oOpamHuviMu
XONOOUNbHUKAMU, THE Taphl OXJIAXKIAIOTCA U KOHJIEHCAT BO3BpAIACTCS B
pEaklMOHHYI0 cMechb. [Ipu meperoHke BeHIECTBO  KOHACHCHPYETCS B
XOJIOMWJIBHUKE U OTBOJAUTCA B TpUEMHYIO KOJIOy. Takue XOoJOAWIbHUKU
Ha3bIBAIOTCS HucxoO0siwumu (OHM KpPEmsTCs MOJA YIJIOM K CTOJy B CTOPOHY
MPUEMHUKA).

LBl
oo &G ST

Puc. 1. KonOsr:

a — IUIOCKOJOHHAas; O — KPYrJOJOHHBIE; B — KOHUYECKas; T — JBYX- U
TPEXTOPIIBIC; I — Bropua i )KMIKOCTeW ¢ HU3KOM TEMIIEpaTypOil KMIIEHUS; €
- Bropna quist x&KuaKocTel ¢ BBICOKOW TeMIneparypoil kunenus; x — Knsizena; 3 —
®daBopckoro (¢ nedaerMaTopom); U — TpyHIeBUIHAS ¢ edIerMaTOPOM; K
— byH3ena

K)

[Ipocreiiiium SIBISETCS 6030YVUiHbLU X000UNbHUK (PUC. 2 a), KOTOPbIN
MIPEICTABIISIET COOOM JITMHHYIO CTEKJISIHHYIO0 TpyOKy. OH TIpelHa3Ha4eH TOJIbKO
JUIst paboOThl C BBICOKOKHUIIAIIMMU KUJAKOCTSIMHU, TOCKOJIBKY 3(P(HEKTUBHOCTD
BO3JIyXa KaK OXJAXIAIOIIer0 CpeACTBAa HEBENHMKA. BO3AYIIHBIN XOJOAUIBHUK
MOHO HCIOJb30BaTh U KaK HUCXOJSIIUN, HO TPU HE CIUIIKOM OOJIBIION
CKOPOCTH TIEPETOHKH, JUIS JKUAKOCTEN ¢ TeMnepaTypoi kunenus oosnbie 150°C.

B xonoounvruuke Jlubuxa (puc. 2 0) s oxJaKJIeHUsI U KOHJIEHCAIIMU Mapa
HCITOJIB3YETCS MMPOTOYHAS BoJa. Ero MpUMEHSIOT B Ka4yeCTBE HUCXOISIICTO IS
IIEPETOHKH KUAKOCTEN € TeMmreparypou kuneHus menbie 160°C. B kaudectse
O0OpaTHOTO XOJOAWIBHUKA OH Malio A((EKTHBEH, TaK KaK MMEET HEeOOJNBIIYIO
OXJIXKTAFOTIYIO TIOBEPXHOCTb.

Ulapukosbiii xonoounvHuk (pUc. 2 B) UCHOJIB3YIOT TOJBKO KaK OOpaTHBIMU,
MMOCKOJIBKY €r0 OXJIAKJAIoMas IMOBEPXHOCTh 3HAYUTEIBHO OOJIbIle, YeM Yy
xoJioauiabHuKa JInouxa.

3meesurosulli Xx0n100unbHuK (pUcC. 2 T) HUKOT/AA HE CJIEyeT MCIOJIb30BaTh
KaK OOpaTHBIH, MOTOMY YTO KOHJCHCAT, KOTOPBIM HETOCTATOYHO XOPOIIO CTEKAET
0 M3rudaM 3MEeBHKa, MOKET OBITh BBIOPOIICH W3 XOJOTWIHHUKA U TTOCITYKHUTh
MPUYUHON HECYACTHOIO CJy4das. 3MEEBHKOBBIM XOJIOJWIBHUK, YCTAHOBJICHHBIN
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BEPTUKAIILHO, ABJISIETCS Hanbosee 3pGHEeKTUBHBIM HUCXOISAIIUM XOJIOIUIHBHIUKOM,
0COOEHHO JUIsl HU3KOKUITSIIIMUX BeliecTB. Ero Henb3s ycTaHaBIMBaTh HAKJIOHHO,
TaK KaK KOHJICHCAT MOYKET CKAIUUIMBAThCS BHYTPU XOJIOJAWIBHUKA U HE JTOXOIUTH
J10 IPUEMHUKA.

~ =
o

a — BO3aylIHbINA; O — JIubuxa;
B — IIIAPUKOBBIA; I —3MEEBUKOBBIN; 1 — [umpora

Xonoounvuux Jumpoma (puc. 2 n) - oyeHb 3(PPEKTUBHBIA OOpPATHBIN
XOJIOAWJIBHUK, HO HHOTA OH MOKET OBITh MCIOJIb30BaH KaK HUCXOSAIIUMN, XOTA B
3TOM citydae OyayT HaOIIoAaThCs OOBIINE TOTEPH TUCTUIIIATa HA 3MECBHKE.

[Ipu pabote ¢ XOIOAMIBPHUKAMHU, B KOTOPHIX OXJXKIAOIIMM CPEACTBOM
ABIIIETCS BOJA, HEOOXOAMMO MOMHHUTH, YTO K BOJONPOBOJHOMY KpaHy Bcerna
NPUCOEANHSIETCS HUKHUI OTBOJA «pyOalllKi» XOJOIWIbHHMKA, a Yepe3 BEPXHUH
BOJIa OTBOJUTCS B pakoBHUHY. [Ipy 3TOM XONOAMIBHUK AOKEH OBITh MOJHOCTBIO
3aIl0JIHEH BOJIOW, U €€ MUPKYJSALUS Yepe3 «pyOaliky» He JOHKHA MpeKpaliaThes,
TaK KaK OTKIIFOUEHHE XOJIOJAWIBHUKA MOKET IIPUBECTH K II0KAPY WIIN B3PHIBY.

Boponku. Boponku 0ns ¢ounbmposanus BeIITyCKalOT Pa3InYHbIX pPa3MeEpOB
- nuameTpoM ot 35 10 300 MM. OObIUHBIE BOPOHKH UMEIOT POBHYIO BHYTPEHHIOIO
MOBEPXHOCTh, HO JIJI1 YCKOPEHHOTO (PMIIbTPOBAHMS MHOT/IA TPUMEHSIOT BOPOHKHU
C peOpucTOil BHYTpPEHHEH IMOBEPXHOCTHIO. KpomMe TOro, HEKOTOpPhIE BOPOHKH
MMEIOT yJIMHEHHBIA KOHEL, BHYTPEHHUN JUAMETP KOTOPOTO B BEPXHEM YacTH
MEHbIIIE, YyeM B HikHed (puc. 3). Takas KOHCTPYKIHUS TaKXKe YCKOPSET
bunpTpOBaHUE.

Boponxu broxuepa OTINYAIOTCS OT OOBIYHBIX BOPOHOK TEM, YTO OHH
caenanbl U3 ¢gappopa U HMEIOT MEPErOPOJIKY C OTBEPCTUSMH, Ha KOTOPYIO
nomemaT Gunstp (puc. 4). BopoHKy nmpucoenuHsoT k koibe B kon0y byH3ena,
13 KOTOPOU 3aT€M OTKa4YMBarOT BO3YX.
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<

FPaclwnpeHHan
YacTk

Puc. 3. Boponka

Puc. 4. Boponka broxHepa:
1 — pe3uHOBas MpobOKa 1moja Kojaody
byHzena;2 — neperopojka ¢
OTBEPCTHUSIMU;
3 — OymMakHBIH QUIBTP

Jlenumenvuvie 60poHKU TIPUMEHSIIOT JUISl PA3CICHHs] HECMEUTUBAIOIINXCS
KUAKOCTEH U 3KcTpakiuuu. OHU OBIBAIOT HMJIMHIPUYECKOW, MIAPOBUIHON WU
rpyHIeBUIHON HOPMBI, C MPOOKOHN B BEPXHEHW YaCTH U C MPUTEPTHIM CTEKIISTHHBIM
KpaHOM B BEPXHEH 4acTy OTBOJIHOMN TpyOKH (pwuc. 5).

a o B r i

Puc. 5. JlenurenpHble BOPOHKU:
a —IUINHAPHUYCCKAI, 0— mapoo6pa3Ha;1; B, I' — TPYHICBUIHBIC,
J— KallCJIbHas BOPOHKaA.

Kanenvnvie 6oponku (puc. 5) TnpeaHa3HA4YeHbl JUII  MEAJICHHOTO
MpUOaBIICHUS KUJIKOCTH B PEAKIIMOHHYIO CMECh BO BpeMsl IPOBEJCHUS CHHTE3a
BemiecTBa. OHU IMOXO0XXKM Ha JICIUTENIbHBIC, HO Y HHUX OO0Jee TOHKHE CTCHKU M
OoJjiee JJIMHHBIC OTBOJIHBIC TPYOKH. KamenbHbie BOPOHKH COCTABISIOT YacTh
pubopa U KpemsaTcs K Topiay KoJIObl Ha IumMde WM MPH MOMOIIU PE3UHOBOM
npooku. Ilepen paboToil ¢ KamelbHOM WX JCIMTEIBHONM BOPOHKOM LK
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CTEKJISIHHOT'O KpaHa HY»KHO CMa3aTh Ba3€JIMHOM WJIM CIIENUAIIBHON CMa3KOM.
Jedaermaropbl NpUMEHAIOT JUisi 0OoJjiee TIIATEIbHOW (paKIIMOHHON

MEPETOHKH >KUJKUX BelecTB. B BepxHee oTBepcTHe nediermaTopa BCTaBISIOT

TEPMOMETP, a OTBOAHYIO TPYOKY COEIUHSIOT C HUCXOJSAIIUM XOJOIUIHLHUKOM

(puc. 6).

Puc. 6. JlednermaTopst:
a, 0 — IapuKoBBIC;, B — EJOYHBIN;
I — C HacagKou

Xy1opKkajbuMeBblie TPYOKH IIPUMEHSIOT JUISl 3aIUTHl PEAKIITMOHHOW CMECH
OT TOMaJaHusg B HEE HEeXeNaTelbHbIX MNpHUMecell u3 Bo3ayxa (IapoB BOJBI,
okcuaa yraepoga IV), a takke OT momaiaHus B OKPYKArOIIyI0 CpeAy BpPEIHBIX
BELIECTB, 00Pa3yIOUINXCA B XOJ€ XUMUUYECKON PEaKIUH.

MepHasi mocyaa CIyXuT Il U3MEpPEHHs 00bEéMa KUAKOCTH. MepHvie
YunuHOpsl U Men3ypku (puc. 7) ciaykat Ijs usMepeHus: 00X 00bEMOB - OT 5
10 2000 M. bropemku - puOOPHI AJi1 U3MEPEHUSI TOUHBIX 00BEMOB KUIKOCTH,
IPUMEHSAEMBIE IPEUMYIIECTBEHHO IPU TUTPOBaHWM. llumerkamu oOTMEpSIOT
HamOoJsiee TouHbIe 00BEMEI - 0T 0,005 Mt (711 MukpornumeTok) a0 10-25 mu (s
IpaJyUpOBAHHBIX MUIETOK WM NUNeTok Mopa). Mephvie konObl TIpeaHaA3HAYEHBI
JUIsl TIPUTOTOBJIEHUSI PACTBOPOB TOYHBIX KOHIEHTpauuid. OHU MMEIOT IJIUHHYIO
HIeHKy, Ha KOTOpPOW HaHeceHa MeTKa, num@ u mnpuTépryio mpooky. Illpu
IPUTOTOBJIICHUH PACTBOPA YPOBEHB KUIKOCTH JOBOJAT O METKHU.

Kpucranauzaropsl - 3T0 HHU3KOOOPTHBIE COCYZBI, MpEAHA3HAUYCHHBIC AJIS
OXJIQXK/JICHMS BEUIECTB IIPM MX MOJYyYEHWH WM Kpucraumsauuu. MHornma B
KpUCTAJUIA3aTOPAaX MOYKHO IPOBOJMTH BBIITIAPUBAHKUE, HO CIEAYET NIOMHUTH, YTO
HarpeBaTh UX MOKHO TOJIBKO Ha BOJSHOM OaHe.

IKCHUKATOPBI - 3TO E€MKOCTH U3 TOJCTOCTEHHOIO CTEKJIA, COCTOSIIUE U3
MAacCUBHOIO KOpIyca MW MPUTEPTOM K HEMY CTEKISIHHOW KpblIukd. OHH
IIPEHA3HAYEHBI JUI BBICYLIMBAHUSA TBEPABIX M KECTKHUX BellecTB. Pasimnuaror
IIPOCTHIE U BaKyyM- 3KCUKATOPBI.

N3 BakyyM-3KCHKAaTOpoB (pHuc. 8) yepe3 TpyOKy C KpaHOM IpH MOMOIIU
BOJOCTPYMHOIO HAacoca OTKAayuMBalOT BO3AyX. BemiectBo momeniaror B
sKcuKarop B 4damke lletpu. B kadectBe oCymInTENss MPUMEHSIOT MPOKAJIEHHBINA
xjopun Kamblus, okcupg ¢ocdhopa (V), cunukareib, HATPOHHYIO H3BECTb,
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TUAPOKCHUI HATPHU:A, CYHB(baT Maraus Uk HaTpus.

Memsypra Mepmedi  MWepmas

| CTAKAH r¥omba
IlepHED
UHIEHAp
1
[Tmerss Broperra
Puc. 7. Mepnas nocyna Puc. 8 . Bakyym-skcukaTop:

1 — ocymiaroree BEIIECTBO;
2 — BBICYLIIMBAEMOE BELIECTBO

®apdopoBas mocyjaa MO3BOJSET BECTU MNPAMONW OOOTpEeB BEIIECTB [0
temrepatypbl 1200°C. Hegoctatkom 3ToM mocy bl SBisieTcs: €€ 0oJibliiasg Macca u
HENPO3PAYHOCTb.

Yawxku Ons evinapusanusi MPUMEHSIOT ISl HarpeBaHUs W BBIMAPUBAHUS
Pa3JIMYHBIX PACTBOPOB. DTOT MPOLECC MOKHO BECTH HA OTKPBITOM IJIAMEHH, HO
PaBHOMEPHOE BBINIAPUBAHUE PACTBOPOB OOBIYHO TMPOUCXOIUT Ha acOecTOBOM
CeTKEe WM BOASHOW OaHe. Tuenu TMPUMEHSIOT ISl MPOKATUBAHUS Pa3TUIHBIX
BEILIECTB U JUISl CKUTaHUsl OpraHnYecKuXx coeauuenuil. 3 gapdopoBoii mocyasl B
XUMUYECKON 1a00paTOpuu YacTo MPUMEHSIIOT CTaKaHbl, JIOXKKH, IINATEIH U
CTYIIKHU.

HarpeBateabnble npuéopbl. Beibop HarpeBatensHOro mprubopa 3aBUCHUT
OT LEJIEH U 3a]1a4 SKCIIEPUMEHTA.

I'a3oBble ropesKu SIBISIOTCA OJAHUM M3 OCHOBHBIX BHUJIOB HArpeBaeMbIX
npuObOpoB B JlabopaTopuu, XOTS B TIOCIEIHEE BpPEeMsS HCIOJIB3YIOTCS
AJIEKTpPOHArpeBaTeIbHbIe TPUOOPHI Kak Oojiee moxapoobeszonacHbie. Hanbombiiee
pacnpocTpaHeHue UMEIT ecopenka bynsena w eopenxa Texno (puc. 9 a,0).
['openka byH3ena mpejncrapisier coO00i METATMYECKYIO TPYOKY, YKPEIUIEHHYIO
Ha MacCUBHOM mojcTaBke. Uepe3 OOKOBOM OTBOJ B HHXKHEW 4YacTU TPYOKH B
ropesiky - nocrymnaer ra3. Kpome toro, B TpyOke UMEIOTCSI IBa OTBEPCTHS, Yepe3
KOTOPBIE 3aCACHIBACTCS B TOPEIIKY BO3YX U CMEIIMBAETCS ¢ ra3oM. Ha Beixoje u3
rOpeJIKK FOPUT Ta30BO3AyIIHAs cMech. [logaua Bo3ayxa perynupyercs MmypToii ¢
OTBEPCTHUSIMH, CBOOOTHO Bparmiaromieiics Ha Tpyoke. [Ipu coBMeeHnrn OTBEPCTHIA
My(dThI ¢ OTBEPCTHSAMH Ha TPyOKe Iojaada BO3JyXa MaKCHMMalbHa. B MoMeHT
3KUTaHUsl TOPEJIKY Mojladya BO3/yXa JOJDKHA ObITh MUHUMaNbHOU. [locie Toro
KaK TOpelKa 3ajxOKeHa, IMoJady BO3AyXa PETYJIHPYIOT TakK, YTOOBI IOJYYUTh
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IIpO3pavHOC ILIaMA I‘OJ]Y6OBaTOF O IIBCTA.

B momenm 3aoicucanus 2openku Henvssi NOIHOCMbIO OMKPbIEAMb 2A306bll
KpaH.

[Nopenka Texnro umeer TpyoOKy, pacHIMPSIONIYIOCS KHU3Y Ha KOHYcC. B qHe
KOHYCa UMEIOTCSI OTBEPCTHS: LEHTPAIIBHOE CIIYKUT JUIS I10JIa4y ras3a, OCTaJlbHbIC
- Bo3ayxa. [lomauy BO3myxa peryiaupyroT Bpall€HHEM JIHCKA, PACIOJIOKEHHOTO
moa Tpyoko#. Korma muck mprmkaT K OCHOBaHHWIO KOHYCA, BO3IYyX B TOPEJKY HE
NocTtynaer. B MoJcCTaBKE TOpenKr HWMEETCS BEHTWIb TOHKOW PETYJIHUPOBKH
MOJIa4y rasa. JTUM ropenka Tekiro BBITOJHO OTIWYAETCs OT TOpesku byH3eHa,
7€ pEryIMPOBaTh NOAAYy ra3a MOKHO TOJIBKO TOBOPOTOM Ia30BOr0 KpaHa.

Bq-m,\'x Boanyx

Puc. 9. HarpeBatenbHbIe TPUOOPEI:
a) - ropenka bynsena; 0) — ropenka Texto; B) - KolOOHarpeBaTeb

[Ipu HenmpaBWJIHLHOM TMOJH30BAHUM TOPEIKOM Ta3 MOXET TOpeTh BHYTPHU
ropeiku (IIPOUCXOIUT «IIPOCKOK» TuiameHu). Cama ropeska Mpu 3TOM CHIIbHO
HarpeBaeTcsi. OOHApPYKUTh TPOCKOK MOXHO IO «XPHUIIAIIEMY» 3BYKYy U
XapaKTepHOMY HENpUSATHOMY 3amaxy. B 3ToMm ciyuyae ropeiaky HEOOXOAMMO
MOTacuTh, 1aTh €1 OCTHITh, U JIUIIb [TOCJIEITOTO €0 BHOBb MOKHO I10OJIb30BAaThCSL.

DJIEKTPOIUIMTKUA OBIBAIOT C OTKPHITOM W 3aKPBITOM CHOUPANBIO, C
TEPMOPETYIATOpOM H 0e3 Hero. B xumuueckoidl mabopaTopuy HCHOIB3YIOT
IUTMTKH C 3aKPBITOM CHUPATbI0 M TEPMOPETYIATOPOM. 3aKpbITas CIUPAb
oOecrnieunBaeT 6€30MacHOCTh B padoTe.

Kon6onarpeBaren npeacTaBisioT coO0M pa3HOBUIHOCTD 3JEKTPOILIUTOK
(puc. 9-B). Haumboiniee yaoOHBI MSTKHE KOJIOOHArpeBaTeId, IPEICTaBIIAIONINE
c000i1 KyCOKTOKOIIPOBOSAIIEH TKaHU, CIIMTHIN B BUJE MEIIKA 110 pa3Mepy KOJIOBI.
Onu o0ecnieunBarOT paBHOMEPHBIN HarpeB. B ceTh Koi0aHarpeBareny BKIOYAIOT
TOJIBKO Yepe3 1ab0paTopHbIi aBTOTpaHchopMaTop.

Ilepeo nauanom pabomol ¢ 31eKMpoHacpesamebHblM NPUOOPOM ciedyem
V0eoumvcsi 8 e20 UCNPAGHOCMU (NPOBEPSION UCHPABHOCHb  INEeKMPOUHYPA,
BUNIKU, HATUYUE 3A3EMIEHUS, eCllU OHO He0DX00UMO).
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Tepmomerpsnl. Ilpumensemble B 1a0OpaTOpuM PTYTHBIE TEPMOMETPHI
OBIBAIOT /IBYX TUIIOB: MACCHUBHBIE (AJIOYHbIE) U TpyOUaThle ¢ BIASHHON IIKANION
u3 Oenoro crekna. [locnennue Gosiee TOUHBI, TAK KaK BO3MOKHOCTh BHU3YaJIbHON
OIMOKU TPU CUWTHIBAHUM 3HAYCHWW B HHUX MEHbBIIE. YUUTHIBas, YTO PTYTh
3amep3aeT npu - 39°C, s udmepenus: 0ojiee HU3KUX TEMIEPATyp MPUMEHSIOT
TEPMOMETPHI C APYTOM KUAKOCTHIO (TOIYOJIOM, IEHTAHOM WJIHM CIIUPTOM, UHOTIA
noakpamieHubM). J{ns usmepenuss temmnepaTypbl Bbiie 500°C mosb3yroTcs
TEpMOMapaMH.

B 3aBucumoctu 0T crnocoba KaauOpoBaHUS pa3ivyaloT TEPMOMETPHI
MOJIHOTO U HETOJIHOTO (YaCTUYHOT0) norpyxenus. Ha repmoMerpax 4acTUYHOTO
NOTPYKEHUs] HAHECEHa 4epTa, IOKa3blBalollas, HACKOJIbKO OHHM  ObUIM
NOTPYXEHbl B 30HY HarpeBanpu kaiuOpoBke. IIpu pabote Takue TepMOMETpPbI
JOJDKHBI IOTPYKaThCsl Ha Ty ke TiyOuHy. B 3TOM ciydae BBeZieHHE MONIPABKU HE
TpeOyercs. TepMOMETpbl TOJHOTO MOTPYXKEHUS OOBIYHO Oosiee TOYHBIE U
MIO3TOMY MPUMEHSIIOTCS LIUPE.

[Tpu 0OBIYHOM KCHIONB30BAHUU TEPMOMETPOB TOJTHOTO MOTPY>KEHUS 4acTh
PTYTHOTO CTOJIOMKA HAaxXOJUTCs B Oojiee XOJOJHOW 30HE W MM MONyYeHHUs
HMCTUHHOTO 3HA4Y€HUs TEeMIEepaTypbl HEOOXOJMMO BBOAWTH IONPaBKy Ha
BBICTYMAOUIMI CTOJIOMK TepMmomeTrpa. [lompaBka MoeT ObITh paccuuTaHa IO
bopmyne: K= an(t - t1), tae a-xkodpGUIHCHT, 3aBUCAIIANA OT COpPTAa CTEKJa,
npuHUMaeMblii  00br4yHO paBHbIM 0,0016; n-uMcio TpagycHBIX [ACJIEHUA B
BBICTYMAIOIIEH YacTH CTOJIOUKA PTYTH; {-HaOIo1aeMasi TeMIepaTypa; ¢;-CpeaHsis
TeMIiepaTypa BBICTYMAIOIIETO CTOJIOMKA pTYyTH (ompenensemas
BCIIOMOT'aTEJIbHBIM TEPMOMETPOM, pE3€pByap KOTOPOTO YKPEIUIEH HAa CEpeIuHE
BBICOTHI BBICTYIAOLIEr0 CTOJIOUKA PTYTH).

2.2. IlpaBuia cOOpPKHU YCTAHOBOK /JISl BHITIOJTHCHUS
OPraHM4YeCKUX CUHTE30B

BriOop ycranoBku (mpubopa) Ijisi CHUHTE3a OMNPENENAeTCs, B TMEPBYIO
odepelib, 3a4a4eH, CTOSIIEN ITepe] SKCIEPUMEHTATOPOM, YCIOBHUSIMU IPOBEICHUS
pEeaKIvy, a TAK)Ke CBOMCTBAMH MCXOIHBIX BEMIECTB M KOHEUHBIX MPOIYKTOB.

COopka yCTaHOBKH JIOJDKHA MPOBOAUTHCA C OONBIION TIIATEIBHOCTHIO U
aKKypaTHOCTBIO, TaK KaK 3TO SBJSIETCS HEMPEMEHHBIM YCIOBHEM YCIEIIHON U
Oe3omacHoi paboThl. CoOpaHHBIE YCTAaHOBKH JO/DKHBI OBITH HE TOJIBKO
IPaMOTHBIMU KOHCTPYKIIMOHHO, HO U UMETb MIPUBJICKATEIbHBIN BUJ.

Obwue npasuna cobopku npubopos. OTIeIbHbIE 4YacTH YCTAaHOBKH
HEO0OXOJUMO COEAMHATD JPYT C IPYIOM OCTOPOXKHO, O0Upast MpoOKU, TPYOKU U
Apyrue AeTaiud emé 0 3aKperuieHus mpubopa Ha mratuBe. Eciam mpubdop
cobuparor Ha uUMdax, TO UX CIeAyeT MpeaBapuTesbHO cmazarb. [locymy
NOJIOMPAOT TAKOTI'0 pa3Mepa, YTOObI pearupyrolue BeecTBa 3aHUMalu He 0oJiee
MOJIOBUHBI 00BhEMa (nu He Ooniee 2/3 o0néma). Ecnu peaknmonHas cmech OyaeT
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HarpeBarbCsi, TO  O0fA3aTEIbHO  MNPHUMEHSIIOT  KPYIJIOJOHHYIO  KOJOYy
COOTBETCTBYMOIEro pa3zMepa. [locie Toro kak coOpaHbl OTIENIbHBIE YacCTH
YCTaHOBKM, MX 3aKpEIUIIIOT B JIallKaxX IITaTHBA. YCTaHOBKY BCErja COOMpAroT,
HauyMHasg ¢ e€ MPEANoiaraéMoro «Bepxa» WU ¢ OCHOBHOro Oinoka. Hampumep,
pu cOOpKE YCTAaHOBKM JUIsl IPOCTOM MEPErOHKHU CleAyeT BHaJalle yKPenuTh Ha
mratuee koj0y Bropiia, 3aTeM K Hell NPUCOEINHUTD HUCXOISAIINNA XOJIOAUIIbHUK,
[OTOM aJUIOHXXK M, HAKOHEL, IMOJABECTH MOJ Hero npuéMHHUK. Bes ycraHoBka
NOJDKHA ObITh coOpaHa B OJIHOM IUIOCKOCTH WJIM IO OJHOW JUMHUM (32
UCKIIFOYEHHEM HEKOTOPBIX Ciy4yaeB), 0€3 TMEpeKOCOB WJIM HaIpsHKEHUS
CTEKJSIHHBIX ~4acTedl mpubopa. IOTO O0COOEHHO BaxkHO Tpu paboTe Co
CTaHIAPTHBIMU IUTH(aMH, KOTJTA0HH JOJDKHBI PUCOCIUHATHCS IPYT K APYTY 0e3
0COOBIX YCHIJIMI CO CTOPOHBI dKCTIepUMeHTaTopa. B To e BpeMst Hy)KHO CIEeIUTh,
YTOOBI MPH COCTUHEHHH OTACIbHBIX YacTed MpuOOpa BBIMOIHSIUCH YCIOBHUS
IrepMETUYHOCTH. EcCiaM CTEKISHHbIE YacTH YCTAaHOBKM JOCTAaTOYHO TSKENbIE
(mampumep, kosba ¢ OOpaTHBIM XOJOAWJIBHUKOM, MEIIAIKOW, KanelbHON
BOPOHKOH, TEPMOMETPOM M T. [1.), TO KpENUTb HX K IITaTUBY CIEAYyeT
HECKOJIbKUMHU Jankamu. [Ipu sTtom nednermatopsl, Memaiaku, oOpaTHbIE
XOJOJUIBHUKH KPEISAT CTPOro BEPTUKAIBHO, & HUCXOISALINE XOJI0IUIbHUKH

- HAKJIOHHO, YTOOBI KMJKOCTh CTEKaja B MPUEMHUK, HE MoMajas Ha MpOoOKu.
Ecnu ycraHoBka mpenHasHaueHa Ui pabOThl pu aTMOC(hEpPHOM NaBIECHUH, TO
HE00X0IMMO, 4TOOBl OHAa CBOOOJHO cooOIaach ¢ atMochepoit Bo u30exkaHue
MOBBILICHUS JTaBJICHUS B cucTteMe. [l 3amuThl pearupyromux BEmeCTB OT
ACHCTBHUSI BIaru Bo3Ayxa (€Clid 3TO HYKHO) HCHOJB3YIOT XJIOPKAIbIIMEBHIC
TpYyOKH.

[Tpuctynas k pabore, cienyer emeé pa3 BHUMATEILHO OCMOTPETh IPUOOp U

yOeIuThCs B IPAaBUIIBHOCTH €r0 COOPKH.

3. OCHOBHBIE ITPUEMbI U METO/1bI
PABOTDI

3.1.IlepememiuBanue

K d4uciay oOmeynoTpeOuTeNnbHBIX NPUEMOB JTa0OpAaTOPHON TEXHUKU
OTHOCUTCS TEpEMENIMBAaHNE, KOTOPOE MCIOJb3YETCA MPU MPOBEACHUM pPEaKINil
KAK B T€TEPOr€HHOM, TaK U TOMOI'€HHOU cpeaax.

IlepemenMBaHue OCYLIECTBISETCA C IIOMOIIBI0 MEMIAIOK Pa3Iu4HbIX
¢opm (puc. 10). ng mnepeMmelmIinBaHUs B OTKPBITBIX COCYJIax IOJb3YHOTCS
MEIIAJIKaMH, COTHYTBIMU W3 CTEKISIHHOM Manodku. OHU yIOOHBI TEM, 4YTO UM
MOXKHO NpuaaTth TpeOyemyro (GopMy B COOTBETCTBUU C (OpPMOH U pazMepoM
cocyna. s nmepememmBaHus B y3KOIOpJBIX COCYyAaxX HCIIONB3YIOT MELIAIKHU C
IBYMS KOJIbLIAMHU, JIONIACTHBIE, AKOPHBIE HJIA TPOBOJIOYHBIE.
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2 — C IBYMs KOJIbLIAMU,

) Qﬁlj W 0 — JIoTIacTHas;

e — SIKOpHas;
Jic — ipoBoJiovHas (Xepibdepra)

-

‘ Puc.10. Memanaku:
a,0,6 — CTEKIITHHBIC (Pa3TMIHON
(opmsr);
<_ WJ g
a) 6) 8) 2) d) e) HC)

[Ipu BBIMOMHEHWH PAOOT MO CHUHTE3Y OPTaHWYCCKUX COCIMHECHHHA OBIBACT
HEO0OXOMMO HCKIIOYUTh YTEUKY M3 PEaKIIMOHHOTO COCYJa MapoB PACTBOPHUTENS
WM, HA000pOT, MPOHUKHOBEHHUE B PEAKIIMOHHYIO CPEAy BO3IyXa W MapOB BOJBI.
B 3>Tux cimydasx Memanky repMeTH3UPYIOT C TOMOIIBIO 3aTBOPOB Pa3IMIHOMN
KoHCTpykiuu (puc. 11). B kadectBe  oObryHOro  3atBopa (puc. 11 a)
MCIIOJIB3YIOT KYCOK PE3MHOBOTO IIIJIaHTa, HAJETOrO Ha HAMPABISAIONIYIO TPYOKY.
Jlist oOnerdeHus BpallleHUs MEMIATKK IUIAHT CMa3bIBAlOT TIMIIEPUHOM WJTU
CUJIMKOHOBOM >XHAKOCThIO. bornee apdextuBHas repmeTuzanus oOecrneunBaeTcs
C MOMOIIBIO PTYyTHOTO 3arBopa (puc. 11 0). 3anuparomiei KUAKOCTHIO B HEM
CIIyKUT PTYTh (OTCIOJIJa U €r0 Ha3BaHHWE), TVIMIIEPUH WA Ba3EJIMHOBOE MAcCIo.

I J ] i Puc. 11. 3aTBOpPHI 7151 METITAIOK:

2-HamnpaBisoIIas Tpyoka,

liin \ | @- OOBIYHBIH (/- pE3UHOBBIH LIUTAHT,
| |
3- Memmanka)

) ‘ i ﬂ”f\ 0 - PTYTHBIA (/- PE3UHOBBINA LIUIAHT,
L } [ |l i ' | ‘ | 2- 3anUparoIAsKUAKOCTD, 3- MEIlaJIKa);
i —4 b J

6- C TUWJIMHAPHUYICCKUM H_IJ'II/I(bOM

a) o) 6)

B nocnennee Bpemsi Bcevalle UCMOIb3YIOTCA 3aTBOPHI C [WIMHIPUYECKUM
nudom (puc. 11 B).

Bpamenue memanku o0ecnedrBaeTcsi 3JIEKTPOMOTOPOM, Ball KOTOPOTO
COEJIMHSIETCS CO CTEPKHEM MEIIAJIKH KOPOTKUM OTPE3KOM BAKYYMHOIO IIJIAHTa
(puc. 12). CkopocThb BpalIeHUs PEryIupyroT 1ab60paTOpPHBIM
aBroTpancpopmaropoM. [l paBHOMEpHOW M OECHTyMHOW pabOTHI MEIIAJKH
nosoxkeHne e€ ocu (GukcupyroT. Eciu mepeMenmmBaHHE OCYIIECTBISAECTCA B
OTKpPBITOM COCYZ€, JTOCTATOYHO IMPOMYCTUTh CTEPKEHb MEIAJIKHU YEPE3 OTPE30K
CTEKJISIHHOM WJIM METAJUIMYECKOM TpyOKH, 3aKpeIlIEHHOM B JIallKe IITaTUBA U
MMEIOLIEH HECKOJIBKO OONBIINI AUaMETp 110 CPAaBHEHUIO CO CTEP)KHEM MELIAJIKH.
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Puc. 12. [Ipubop 1151 mepeMenmBaHus:
1 - motop;

2 — pe3MHOBBIH IIUIAHT, COCIMHSIOIINI BaJl
MOTOpac MEMAaJIKO;

o

-

. O 3 -tpyOka, bukcupyromas  MOJOXKECHHE
T MENIAJIKH;
A j 4 - memrajika
\\\

\\,‘/fdw

Jlnst oTOM K€ I1EeNM MOXHO HCIOJNb30BaTh PE3WHOBYIO TIPOOKY C
oTBepcTHeM 1O I1eHTpy. Ilpum wucnogb30BaHUM 3aTBOpa JOMOJHUTEIbHAS
buKcals Meajikiu He TpeOyeTcs.

Illpu pabome c JIB)K unu e3pvigoonacHuimu eazamu 60 uzbedxcanue ux
KOHMAKmMa ¢ UCKpAWUM IJIeKMPOMOMOPOM NOCAEOHUU COCOUHSIOM C MEULATKOU C
NOMOWBIO OOCMAMOYHO OIUHHO20 2UDOK020 8alA.

Puc.13. MarautHas Mermangka:
1- ’Kene3HbIN CTEPKEHb BKAIICYJIE;
-~ 2- BpaILAIOIIUICS MarHUT;
.'..‘ E

4- xopiyc

~

) - ] 3- 3JIEKTPOMOTOD;

2

[IIupokoe mpruMeHEHUE MOTYYMIH MarHUTHbIe Memaaku (puc. 13). C ux
MOMOILBIO OCYILIECTBIIIOT IEPEMEIINBAHUE B TEPMETUYECKH  3AKPBITBIX COCYHaX.
Conmepxxumoe  KOJIOBI NEPEMEIIMBAETCS 3allVIaBICHHBIM B CTEKJIO WU
IJIaCTMAcCy XKeJEe3HbIM CTep:KHEM. BpailieHne  cTepxHs obecrneunBaeTcs
MarHuTOM, HAaCaX€HHbIM Ha BaJl AJIEKTPOMOTOpa. B psne ciydyaeB, Hampumep
OpU TMOJYYEHHH BSKCTPAKTOB M3 PACTUTEIBHOTO JIEKAPCTBEHHOTO ChIPbS,
UCIIOJIb3YETCSl BCTPSAXMBAHUE, OCYIIECTBISIEMOE C IOMOILIBIO CIEHHUATBHBIX
anmapaToB, IJI€ COCYJ] C KUIKOCTHIO TTOMEIIAETCS Ha MIAaTPOPMY, COBEPIIAIOIIYIO
PUTMUYHBIE TEPEMENIEHUS B TOPU30HTAIBLHOM MIIOCKOCTH.

3.2. HarpeBaHue u OXJIa)KI€HHE

JloctykeHne  HEOOXOAMMOW  TeMIlepaTypbl  PEaKUMOHHOHM  cMecHu
OCYIIECTBIISIOT C IOMOIIbIO PA3JIMYHBIX HarpeBaTEIbHBIX MPUOOPOB (puc. 9).

banu ¢ COOTBETCTBYIOIIMMHM TEIUIOHOCHUTEIIMU  HCHOJB3YKOT  JUIA
PABHOMEPHOI'0 HAIPEBAHUs B ONPEAEIEHHOM HHTEPBAJIE TEMIIEPATYP.
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Boasinasi 6ansi mpuMeHseTCa B T€X ClIydasiX, KOT/la JOCTaTOUYEeH HarpeB He
Boimie 100°C. Ucnomnb3yst B KauecTBE TEIJIOHOCUTENSI PACTBOPHI COJIEH (XJIOPUIbI
KAl W KaJblMs, WOAUJA Kajdus W Jp.), MOXHO TOBBICUTH TEMIIEpaTypy
HarpeBa OaHWU.

VYBenuueHue KOHIIEHTpAaIlMd  COJHU BENET K MOBBIIICHUIO
TeMIIepaTypbl KUTIEHUsI pacTBopa (Tadu. 2).

Tabmuma 2
TemnepaTypsbl KuneHusi BOAHbIX PACTBOPOB coJiei
Coab Konuentpanu Temneparypa
s1,1/100 r BOABI KHUIIEHUs pacTBopa,
°C
NaCl 41 109
KNO3 338 115
NaNO; 222 120
CaCl, 305 178
KI 220 185

BonsHas OaHs TmpeacTaBisieT coO0OW  METaUTMYECKYH  KacTpPIOJIIO,
CHaOXEHHYI0O BOJOMEpPHOW TPYOKOW C BOPOHKOW [JIsl KOHTPOJS 32 ypOBHEM
KUJIKOCTH B OaHe u jgoiuBaHus €€ mo wmepe wucnapenus. CBepxy OaHs
3aKpBIBAETCS PAJOM CHEMHBIX KOHLUEHTPUYECKUX KOJen pasHoro auamerpa. C ux
MIOMOILBIO PETYJIUPYIOT pa3Mep OTBEPCTHSI, B KOTOPOE MOMEIIAIOT HarpeBaeMblil
cocya. Onmyckaemble B 0aHIO KOJOBI HE JOJDKHBI KacaTbCs €€ CTEHOK WM JIHA.
[IpoOupku momemaroT B 0aHIO B CIEHHAIBHBIX KPYTJBIX IITaTUBaX. BossHbie
OaHM HEJb3s UCIOJIB30BAThH TP padOTE ¢ METAJUTMUECKUMHU HATPUEM U KaJIHEM.

Macasinass 06aHsi 3anoiHseTcss 0ojiee BBICOKO KHUILSIIUM, 4YE€M BOJIa,
TEIJIOHOCUTENEM  (MUHEpaJbHBIM  MAaciioM, [JIMIIEPUHOM,  CHIJIMKOHOBOM
AKUJKOCTBIO), YTO TIO3BOJISIET MPOBOJUTh HArpeBaHWE B WMHTEPBAJEC TeMIIEPaTyp
100-300°C (B 3aBUCMMOCTH OT BHAa TemioHocutens). KoHTpoib 3a
TeMIIepaTypoi OGaHU OCYIIECTBIISIIOT C TOMOIIBIO TEPMOMETPA, YKPEIUIEHHOTO TaK,
YTOOBI PTYTHBIM IIAPUK HAXOJWJICS HA OJHOM YPOBHE C JHOM KOJOBL. Y
MacisiHOM 0aHU «BOAOMEpHAas» TPyOKa OTCYTCTBYET.

Ilpu pabome Heobxo00umo ciedums, 4moodwvl 8 MACIAHYIO OAHIO He Nnonania
800a, uHAue MOJCem NPOU3OUMU BCNEHUBAHUE U pA30pbl3ecusanue 20psaueco
macua.

Ilecuanass OaHsl TMO3BOJISIET TOJydYaTh OoJiee CWIBHBIA HArpeB IO
CpPaBHEHUIO C JApyruMu Bujgamu Oanb. [lecuanass OaHs mpeacTaBisieT cOOOM
KacTpIOJIf0 0e3 PpydYKH W KPBIINIKK, 3alOJIHCHHYIO HAIlOJIOBHHY YHCTHIM
MIPOKAJICHHBIM ITECKOM.

TepmocTaThbl NpegHA3HAYEHBI I TTOCTOSHHOTO TOJICPKUBAHUS CTPOTO
onpenenEHHON TeMITepaTyphl. TepMoCTaThl OBIBAIOT BO3AYIIHEIE U KUIKOCTHBIC.

Bozoywnvni  mepmocmam  oTnu4aeTcss  OT  CyIIMWJIBbHOrO  1ikada
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MPaKTUYECKU TEM, YTO MOJJEPNKUBACT TeMIleparypy Oojiee TOUYHO U B Oojee
HU3KOM MHTepBasieTeMneparyp (kak mpasuiio, He Beime 60°C).

Kuoxocmuwvii  mepmocmam TPEACTABISIET COOOM COCyl JOCTaTOYHO
oonpmioir BMectumoctd (ot 1 go 10 1), cHaGxkEHHBIA HarpeBareseM,
TEPMOPETYJIATOPOM, YCTPOWCTBOM JIJisi IepeMenuBaHus W HacocoM. Hacoc
MIPOKAYMBAET KUAKOCTh (OOBIYHOBO/TY), HATPETYIO J0 3aJJaHHON TeMIIepaTyphl 10
3aMKHyTOMY LUKIy. C MOMOIIBIO TEPMOCTaTa MOKHO HarpeBaTh PEaKIIMOHHbBIE
CMECH B COCydax C «pyOamrkoi», HaXOMAIMNUXCSA Ha YAAIEHHOM PACCTOSHHH OT
TepMocTara. TepMoCTaT MOXKET OBITh MCIIOIB30BaH U KaK OOBIYHAS KUIKOCTHAS
6ans. B aTom ciydae TepmocTaTupyembie 00pasiibl MOTpyKaroT B pabounii 00bemM
TepMoOcCTara.

Oxuaxkaenne. [l CHUKEHUS CKOPOCTH pEaKlMM, WHUIIMUPOBAHUS
KpUCTAJUIM3AIMU, a TaKkXkKe IMpU paboTe ¢ TEPMOJAOWIbHBIMU COCIMHEHHUSIMU
IIMPOKO HCHOJb3yeTcsa oxiaxaeHue. [Ipocreimumii cnocod cOCTOUT B TOM, UTO
COCYJl C OXJIAXKJJAEMBbIM BEIIECTBOM IMOMENIAIOT B OaHIO C XOJIOJAHOW BOJION WM
apAoM. [{ns OBICTPOro OXJAXJIEHUS HEOOJBIIUX COCYIOB M MPOOMPOK HX
MTOMEIIAIOT O] CTPYIO BOJIOIIPOBOTHOM BO/IBI.

Jnsa noctrwxkenus temneparyp Hmwke 0°C HCHONB3YIOT OXJIAXIAOIINE
CMECH, COCTOSIIME U3 JibjIa U HEOPraHWYeCKuX cojie (Tad:n. 3).

Tabmuma 3
HuskHue rpaHuibl TEMIIEPATYP OXJIAKICHUA CMECAMMHA OCHOBE JIb/IA C
COJISIMM
Coab Konuenrtpa Temneparypa, °C
mus, r/100 r
BOJbI
KCl 30 -11
NH4Cl 25 -15
NaCl 33 -21
CaCl, - 6H,O 124 -40
CaCl, - 6H,O 143 -55

['my6okoe oxmaxaenue (ot -70 mo -80°C) mocTuraercss ¢ MOMOIIbIO
TBEPJIOTO AMOKCHAA yriiepoaa (cyxoro Jjibjaa). OxyiaxkaaeMyo CMeCh MOMEIIAIOT B
0aHIO C alleTOHOM WM CHUPTOM, KyJa MPUOABISIOT KYCOYKH CYyXOro JibJa J0
JNOCTUKEHUSAHYKHOU TemIriepaTypsl. [ moaydeHnss o4eHb HU3KOW TeMIEpaTyphl
(10 -180°C) oxnaxkaeHue MPOU3BOAAT CKMKCHHBIMU razaMu (KHJAKHUM BO3J1yXOM
Uy a3oToMm). B mocnegHux NBYX CiydasxX HMCIHOJIB3YIOT BMECTO OaHU COCY/IbI
Jlproapa, T. €. COCyIbl C ABOMHBIMU CTEHKAMH, U3 BHYTPEHHErO0 IMPOCTPAHCTBA
KOTOPBIX OTKauaH BO3AyX. M3BecTHbIM mnpumepoMm cocyaa [lproapa ciyx uT
BHYTPEHHHH cocy OBITOBOrO TepMOca.
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3.3. llenrpudyrupoBanue

OTOT METOA NPUTOJIEH Ui OTACNECHUS aMOP(HBIX PBHIXJIBIX OCAIKOB U
HE3aMEHUM I YJAJE€HHUs OCTATKOB KIIETOYHBIX CTEHOK I=pu paboTe ¢
PaCTUTEIbHBIM MM dKUBOTHBIM CBHIPHEM.

Hentpudgyra (puc. 14) npencraBiasier coOoil npubop, B KOTOPOM
UCIIOJIb3YETCSl MPUHIMUI LEHTPOOEKHBIX cuil. PoTop mLEeHTpudyru HacaxeH Ha
BEPTUKAIbHBINA Bajl 3JIEKTPOMOTOpa U CHAOXKEH THE3IaMU ISl MPOOHMPOK, B
KOTOpBIE TMOMEINAIOT MOANEKAIIYI0 LEeHTpUPYrupoBaHUIO B3Bechb. llpum
OBICTPOM BpalleHWH pPOTOpa MPOUCXOJUT OCENaHWE B3BEIICHHBIX YaCTHI]
(ceoumenmayus)) 1 MX YIUIOTHEHHE B BHUJE OCaJKa Ha JHE LEHTPUDYKHOU
POOUPKH.

- 6

Puc. 14. MastaukoBas nenrpudyra tuna ®Mb (b - uepe3 60opT) ¢
BEPXHEU BBITPY3KOM OCaJKa:

1 - KOJIOHHBI; 2 - KOpITyC IPUBOJA; 3 - poTOp; 4 - Bak;

5 - anekTpoaBUTaTeNb; 6 - PyHIaMEHTHAs TUIMTA; 7 - TOPMO3

HezaBucumo oT uwucia THE3M B poTope (a OHO Bcerjga ObIBa€T YETHBIM)
paboTy MPOBOAAT TOJIBKO C YETHBIM UnciIoM Ipobupok. [lepen Hagamom paboThI
NpOOHMPKA C CONEPKUMBIM  YPAaBHOBEIIMBAIOT HA MEHTPU(DYKHBIX WU
TeXHUYECKUX Becax. [locme rpy0oro ypaBHOBEHIMBAHUS BCEX MPOOHPOK
MPOBOJIAT TIOMIAPHOE TOYHOE YPaBHOBCUIMBAaHHWE. B3anMMHO ypaBHOBEIICHHBIE
NpOOUPKH YCTaHABIMBAIOT B pPOTOpE JPYr NPOTUB Jpyra. lLleHTpudyKHBIC
MIPOOHMPKHU HEJIB3s HAIIOHATH 00JIee UeM Ha JIBE TPETH 00BbEMA.

Kamezopuuecku szanpewaemcs yeumpugyeuposams HeypasHoSeueHHble
NPOOUPKU UTU HEUEMHOEe UX YUCTO.

CKkopoCcTh W TPOJODKUTEIBHOCTh LEHTPU(PYTUPOBAHUS 3aBUCIT OT
XapakTepa OTACIIEMOro Ocajgka M OOBIYHO MOJOHUPAIOTCS AKCIECPUMEHTAIBHO.
Kpucrannmaeckne ocaaku ocemaroT OBICTPO, a JJIS OCAXIACHUS TOHKON B3BECH
TpeOyeTcs 3HAUUTEIILHO OOJIbIIas CKOPOCTh BPAIICHHS U ITTUTEIIHHOE BPEMHI.

[Tocne meHTpUYrUpOBaHKUS HAJO CATOYHYIO JKUIKOCTH (cynepnamanm)
OTJACNAIOT JMOO0 JeKaHTalueW (ecld OCagoK IUIOTHBIM), JUOO0 C IOMOIIBIO
MUNETKH (€CM  OCaJ0K PBIXJbIA). [l mpombiBaHUSA oOcagka B IIPOOUPKY
HAJMBAIOT IIPOMBIBHYIO KHIKOCTh, OCaJI0K B3MYUYHBAIOT U IICHTPH(PYTHPOBAHUE
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ITIOBTOPAIOT.
3.4. BoicymuBanue

ITon BBICyIIMBaHMEM OOBIYHO MOHHMMAIOT YJIaJICHHE BOJbI, XOTs B OoJiee
IITUPOKOM CMBICJIE 3TO U YJaJICHHE OCTATKOB OPraHWYECKUX PAacTBOpPUTENCH U3
TBEPJABIX BEIICCTB. BBICYIITMBAHUIO TOABEPraroT Ta3bl, JKUIAKOCTH M TBEPJIBIC
BEIIIECTBA. BhICyIMBaHWE MOKHO OCYIIECTBIIATh C MOMOIIBIO (usuyeckux WiIu
XUMU4eckux crmoco0oB.

Qu3uueckumu CrIOCOOAMH BBICYLIMBAIOT NYyTEM MPONYCKAHUA Yepe3
BBICYIIIMBAEMOE BEIIECTBO CyXOoro Trasza (BO3dyxa), HarpeBaHusi WU
BBIJICP)KUBAHUSI €r0 B BaKyyMe, OXJIXKJEHHS (BBIMOpPaKUBaHUA), APOOHOMU
MEPErOHKU, a3€0TPOITHON NIEPETOHKH U T. 1.

Xumuueckue BBICYINIMBAIONIME CPEACTBA MOXKHO TOAPA3ACIUTh HA
BEIIECTBa, 00pa3ymoIInue ¢ BOJIOW TUAPATHI (HampuUMep, cepHasi KUCIO0Ta, XJIOPUT
KaJblUsl, CyJdb(paTbl MEAHW, KaJiblUs, MarHus, HaTpusi), U BEIIECTBA,
pearupyrone ¢ BoJI0i ¢ 00pa3oBaHUEM JAPYTHX COCTMHCHHUH (HArpuUMep, OKCH/T
docdopa (V), okcua KaabIus, METAUIMUSCKUA HATPUNA, MArHUH, THAPH]T KATbITHS
u ap.).

[Ipu BBIOOpE BHICYIIMBAIOIIUX CPEACTB HEOOXOJIMMO PYKOBOJCTBOBATHCA
MIPABUJIOM, YTO OCYIIHUTENIb HE JIOJDKEH PEarupoBaTh C OCYIIAEMBIM BEIIECTBOM.
Tak, npuMeHEHHEe KOHUEHTPUPOBAHHOW CEPHOM KHUCJIOThI OFPAHUYEHO M3-3a €€
B3aUMOJICCTBUSI CO MHOTUMHU OPraHUYECKHMMH BEIECTBAMH (aMUHAMH,
COUPTAaMH U Jp.), IIEJOYM HENb3s UCIOJIb30BaTh JJIsi BHICYIIMBAHMS BEIIECTB
KHCIIOTHOTO Xapaktepa. OauH u3 Hauboyiee pacrpoCTpaHEHHBIX OCYIIUTENEH -
OC3BOJHBIM  XJIOPUJ KalblIUsl - CIHOCOOEH OO0pa3oBBIBaTh KOMIUIEKCHBIC
COCIMHEHUS C TAKUMHM BEIIECTBAMU, KaK CIIUPTHI, AaMUHBI, aMUHOKHUCJIOTHI, aMU/IBI.
Ocymurens il BEUIECTB HEU3BECTHOTO CTPOCHHUS CIIETyEeT BRIOUPATh ¢ OOJIBIION
OCTOPOKHOCTRI0. Hanbonee ymoTpeOnMbpie OCYIIUTEIN U KJIACCHI OPraHUYECKUX
COCMHEHUM, JIJIs1 KOTOPBIX OHU MIPUMEHHUMBI, MPEJICTABJICHBI B Ta0JI. 4.

Ta0muua 4
Ocymmrenu, peKkoMeHayeMble JAJI51 Pa3JIM4YHbIX KJIACCOB
OPraHN4YecKNX BellecTB.

BrIcymnBaeMble BelecTBa Ocyuiu
TEJIN
AJKaHbI, IUKJIOAJTKAHBI, APECHBI, CaCly, Na;SO4, MgS0O4, Na, CaH>
POCThIE 3PUPBI
["anoreHoankaHbl U rajJOreHOAPEHBI CaCly, Na;SO4, MgSO4
CroupThl K>COs3, NaxSO4, MgS0O4, CaO, Mg,
CaHz
AJpaeruabl 1 KETOHBI NaxSO4, MgSO4
Opranndeckre OCHOBaHUS K>COs;, KOH, NaOH
Oprannyeckue KucioThl NaxSO4, MgSO4

HpI/I HCIIOJIb30BaHHUHN OCYMHTCHCﬁ, 06p213y}01LII/IX C BOI[Oﬁ IrmaparTsbl, HY>KHO
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YUUTBIBATh, YTO THUJPATHl HEKOTOPBIX COJIEH CPAaBHUTEIBHO CJIa00 yAEpKUBAIOT
KpUCTAJUIM3AIMOHHYI0 BOJly. B 3TOM cilyyae O4eHb Ba)XHO 3HATh, IIPHU KaKOM
TeMIIepaType MPOUCXOAUT BbICYIIIMBAHUE.

Ocymurenu, XMMHUYECKH pearupyronme C BOJOM, Kak mIpaBmio, Oosee
3¢ (PEeKTUBHBI, TIOTOMY YTO TaKO€ B3aWMOJICHCTBHE OOBIUHO MPEACTABISIET COOOM
HeoOpaTuMyto peakuuio. [losTomy ajist Hanbosiee MOJHOrO 00€3BOKUBAHUS, TAK
Ha3bpIBAEMOT0 a0CONMIOTUPOBAHMS, OPTraHWYECKHX PACTBOPUTEICH MPUMEHSIOT
OCYIIUTEINM WMEHHO JTOM Tpymmbl. Tak, NPOJaXHBIA CHUPT-PEKTHPHUKAT
coaepxkut 95,6% nstanona u 4,4% Boawl. KumnsueHneM co CBEXKENpPOKaJICHHBIM
OKCHJIOM KaJIbITUS MOYKHO TIOJY9IHUTh a0COMIOTHEIN crupT (99,5% »srtanoma). s
MOJIYYCHHUSI COBEpIICHHO Oe3BoaHOro 3TaHoia (99,95%) abcomoTHBIN CcrupT
MO/IBEPTal0T BO3JACUCTBUIO METAJUTMYECKOTO MarHusi WJIK HATPHSL.

BoicymmBanme ra3oB. ['a3pl cymar myTéM NpomycKaHus WX JMOO depe3
CJIOM BOJIONOTJIOMIAONICH JKUJIKOCTU (OOBIYHO Yepe3 KOHIIEHTPUPOBAHHYIO
CEPHYIO KUCJIOTY), HAJIUTON B MPOMBIBHYIO cKIAHKY /pekcena (puc. 15 a), mubo
yepe3 CJION TpaHyJUpPOBAaHHOTO OCYIIUTENS, MOMEIIEHHOTO B CHEIHUATBHYIO
KoJoHKY (puc. 15 6) wmmm U-o0pasnyro T1pyoOky (puc. 15 B). Haumbonee
(¢ (PEKTUBHBIMUA ~ OCYIIUTEISIMUA  aCOPOIIMOHHOTO THMA  SIBISIOTCS  OKCHJT
ATIOMUHUA W OKCHJ KpeMHHs (cuiukarenb). [IpemmyiectBo aacopOEHTOB
COCTOUT B TOM, YTO OHM XUMHUYCCKH HEUTpaIbHBI, HE PACIUIBIBAIOTCS TIPH
HACBIIICHUH BOJIOH, JIETKO PETreHEPUPYIOTCS MTPH HATPEBAHHH.

B mocnemnue rToOABI CTANM TPUMEHSTHCS MOJEKYISIpHBIC CHTA -
rpaHyJUPOBAaHHbIE aJCOPOEHTHI Ha OCHOBE AQFOMOCHJIMKATOB, HMEIOIINE
MOPUCTYIO TOBEPXHOCTh C YETKO (PUKCHpOBaHHBIM pasmepoM mop. OnHu
CIIOCOOHBI TMOTJIONIATh MOJIEKYJBl CTPOr0 OMpPEeNeNEHHOTO pasmepa. MoJeKyIbl,
UMeEIoIIKe OONIBIINK pa3Mep, YeM pa3Mep IMOp UCIOIb3YEMOTO MOJIEKYJISIPHOTO
cuTa, He copOupyroTcs. s yaaneHus BoJibl MPUMEHSIOTCS MOJIEKYJISIPHBIE CUTa
¢ pazmepoM 1op 0,4 Hwm.

i @ - e L
i \ St 7 \H*:_ .
. H i
2L - K_/:‘ L/
a) 0) e)

Puc. 15. BeicymuBanue ra3os: a- ckisHka J[pekcens; 6 — KOJIOHKA ¢ TBEPIBIM
ocymurenem; B - U-oOpasHas TpyOka; 2, 0, e — oxjaxkngaemble JOBymku (I —
OXJIAXKIaroNIast >KUJIKOCTh, 2 — cocyl [proapa)

CunbHoe oxjaxaeHue gBisieTcs: 3PGHEKTUBHBIM CIIOCOOOM BBICYIITUBAHUS
BO3Ayxa W rasoB. [Ipu mpornyckaHuu Toka rasza yepes JIOBYHIKY (puc. 15 r-¢),
OXJTAXKIAEMYI0 CMECBhIO alleTOHa C CyXHM JIbJJOM WA JKAJKAM a30TOM,
MIPOMCXOJNT BBIMOPOKMBAHUE BOJBI, KOTOpas OCAXKIACTCSA Ha IOBEPXHOCTH
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JIOBYIIKHU.

BoeicymmBanmne  skmakocred.  JKugkocTh  cymiar ¢ OMOIIBIO
HETIOCPEJCTBEHHOTO KOHTakTa C TE€M WIM HWHBIM ocymureneM. Hampuwmep,
TBEPJIBIA OCYIIUTENh TOMEIIAIOT BKOJIOY, B KOTOPOH HAaXOJUTCS BHICYIIMBaeMas
OpraHuYecKas KUAKOCTb, WM K€ BBICYIIMBAEMYIO KUJIKOCTh MPOITYCKAKOT Yepe3
CIOW oOcCymuTeNsl, NOMEWEHHBIH B KOJOHKY. Cledyer y4uThIlBaTh, 4YTO
MPUMEHEHUE CIUIIKOM OOJIBIIOrO KOJMYECTBA OCYIIMTENSI MOXKET MPHUBECTH K
MOTEpE BEIIECTBA B pe3ysbTaTe ero copOmuu. JKUAKOCTH MOXHO CYIIUTh TAaKKe
nyTéM JPOOHOM MIIM a3€0TPOITHON OTTOHKH BOJIBI.

N3  HEKOTOpBIX  JKUAKOCTEH, 3aTBEPACBAIOIIMX IMPU  IUIFOCOBBIX
TeMreparypax (yKCycHasi KUCJIOTa, TUOKCaH, JUMETAICYIb(OKCHI), BOAY MOXKHO
yAaduTh  METOJAOM  BBIMOpaKMBaHUA. Hampumep, YKCYCHYIO  KHUCJOTY,
COAEpKaILYI0 BOAY, OXJaxaarT no Temneparypbl 0-5°C. YkcycHas KuCIoTa,
TeMmrneparypa miaBieHus koropoi 16,6°C, 3aTBepeBaeT, a HE3ACTHIBIIYIO BOIY
OTACIIAIOT ACKaHTauuenl. B pe3ynbraTe MoJy4aloT TaK Ha3bIBAEMYIO JICASHYIO
YKCYCHYIO KHCIIOTY. HegocTaTok MeTo1a BBIMOPAKUBaHUSL COCTOUT B TOM, YTO HE
yaércsi JOCTUYb MOJIHOTO 00€3BOKUBAHMSL.

BricymimBanue TBEPABIX BellecTB. BpiCcylmmBaeMoe BeELIECTBO
MOMEIIAIOT TOHKUM CJOEM Ha JIMCT YHUCTOM (QUIbTpOBajIbHOM OyMaru u
OCTaBJISIIOT MPU KOMHATHOW TemIepaType. BrIcylnMBaHne yCKOPSETCs, €CIU €ro
MPOBOJISAT MPU HArpeBaHUM, HApUMEp B CYIIUWIbHOM MKady. DPhEeKTUBHOCTD
BBICYIIIMBAHUS TIOBBIIIACTCS TIPU yYMEHBIICHUU IUJIABJICHUS, HAMpUMEp IIpH
OCTaTOYHOM JaBieHuu 17 MM pt. cT. Boja kunut yxe npu 20°C. [Tostomy B
BAKYYMHOM CYIIWJIBbHOM IIKady CyIIKa TPOUCXOJUT TOpa3o HHTCHCUBHEE.
Oco0eHHO OHa 1enecooOpa3Ha TPU  BBICYIIMBAHWM  TEPMOJIAOMIBHBIX
COECINHEHUMN.

OTHOCHUTENIBHO HEOOJBIINE KOJIMYECTBA TBEPJIBIX BEIIECTB CyIIaT B
oObIYHBIX (puc. 16 a) Wnm BakKyyMHBIX »Kcukatopax (puc. 16 0), KOoTOpsie
MPEACTABISIIOT COOOM TOJICTOCTEHHBIE COCYAbl C TMPUTEPTONM NITU(OBAHHON
kpbitkoil. lnudoBaHHBIETOBEPXHOCTH KPBIIIKK U CAMOTO dKCHUKATOPa JTOJKHBI
ObITh cMazaHbl. OCYIIUTENb HAXOAWTCS B HIDKHEM 4YacTH OJKCHKaTopa, a
BBICYIIIMBA€MbIC BellleCTBA B Orokcax wiau yvamkax lletpu pasmemniaror Ha
dapdopoBoii meperoposike. BakyyMHBI SKCHUKATOP OTIMYAECTCS OT OOBIYHOTO
TE€M, YTO B €0 KPBIIIKE €CTh KpaH JJisl MOAKIIOUCHUS K BaKyymMy. DKCUKATOPbI
MPUMEHSIOT TOJBKO JJiT pabdOThl MPH KOMHATHOW TEMIEepaType, MX HEIb3s
HarpeBarh.

IKcuxamop npu  8aKYYMUpo8aHuu O00EPMbIEAlOmM HNOJNOMEHYeM UlU
nomewarom noo CneyuanlbHblll KOJNaxK U3 4acmou Memaiiuiyeckol cemru.

B mponecce BpICylIMBaHUs BEIIECTB B BAKyyMHOM JKCHUKATOPE €r0 HE
CIEAYETAEPKATh IOCTOSHHO ITPUCOEAUHEHHBIM K BOJOCTPYHHOMY HAcOCy.
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K saxyysy =) 4 Puc. 16. O6brusbIi (a) 1

& BaKyyMHBIH (0) SKCUKATOPHI:

1— OIOKCEI C BBICYHIMBACMbIM BCIICCTBOM;
2- bapdhopoBEIE IEPETOPOIKH;

3- ocymmuTens,

4- xpan

Ecin BakyymMupoBaHHas cucTeMa T€pMETHYHA, TO, KaK TOJbKO OyAer
JOCTUTHYTO MAaKCHMaJbHOE NPUJAHHBIX YCIOBUAX pa3pekeHHe, ABUKECHUE
BO3/yXa M3 AKCHKATOpa K HAcoCy MpeKkpalmias ¥ mapbl BOJbl M3 HACOCA HAYHYT
a1 GyHIUPOBATH K BHICYIITUBAEMOMY BEIIECTBY.

Puc. 17. CymmunbHbII TUCTOJIET

Qdurrepa:
1 — k01104 C JKUIKOCTBIO;
2 — JI0J0YKA C BBICYIIMBAEMBIM BEILIECTBOM;
3 — oOpaTHBIN XOJIOAWIBHUK;
4 — ocylmIuTens;
5 — kpaH.

D)
4 ‘#Q'-!;x'j‘?'

K sakyymy

HeGompme kommuecTBa BEMIECTB YAO0OHO BBICYIIMBATH B IMpUOOpE,
Ha3zbIBaeMoM nucmonemom Duwepa (puc. 17). BeliecTBo B JI0JJ0UKE MTOMEIIAIOT
B TpyOKy, oOorpeBacMyr0 TlapamMu KHUIIAIEH B Kojdbe >Kuakoctu. B
PETOPTOOOPA3HYIO YaCTh MUCTOJETAa MOMEIIAIOT OCYIIUTEIb, HAIPUMEDP OKCH]
dbocdopa (V). Cucremy npu He0OXOIUMOCTH BaKYyYMUPYIOT.

HpI/IMCHHH JJIsA o6orpeBa Pa3JINYHBIC 110 TCMIICPATYPC KHUIICHUA KUIKOCTH,
MOJKHOITPOBCCTHU MMPOUCCC BLICYIMBAHUA ITPH ONTUMAIbLHOMU TEMIICPATypC.

3.5. KoHueHTpUpOBaHUE PACTBOPOB

B 1abopaToOpHOIN ITPAKTUKE TEPMUHBI «yIIApUBAHUE» u
«KOHIIEHTPUPOBAHHUE» YACTO YMOTPEONAIOT Kak CHUHOHUMBL. [IpaBuiibHee ke
IIOHUMATh TOJ Yhapueéauuem TOIHOE YIAJIEHHE PACTBOPUTEN U3 PacTBOpa, a
N0JT KOHYEeHMpUposaHuem - yMeHbIIeHHEe 00bEMa pacTBOpa B HECKOJIBKO pa3 0e3
IIOJIHOT'O YIAJICHUs] PACTBOPUTEIIA.
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OnuH U3 cambIX MPOCTHIX CMOCOOOB YIMApWBAHUS 3aKJIIOYAECTCSI B TOM, YTO
pacTBOp BelllecTBa HaIMBaKOT B (aphOpoBYIO YAIIKY W HArpeBalOT Ha MECYaHOU
Oane. [Ipu ynmapuaHuu HecieIyeT HarpeBaTh pacTBOP /10 KUTIEHHU, HHA4Ye OyIeT
IIPOUCXOIUTH Pa3OpbI3TUBAHUE.

B nabopaTtopHOit IIPaKTUKE TEPMUHBI «yTapuBaHUE» u
«KOHILIEHTPUPOBAHME» YACTO YMOTPEONAIOT Kak CHUHOHUMBL [IpaBuibHee ke
MOHUMATh O] ynapueanuem MOIHOE yIAJICHUE PACTBOPUTEIISI U3 PacTBOpPA, a MOJ
KOHYeHmpupoearuem - yMEHbIIEHHE 00BbEMa pacTBOpa B HECKOJIBKO pa3 0e3
IIOJIHOTO yIAJIEHUS PACTBOPUTEIIS.

OpauH U3 caMbIX MPOCTHIX CIIOCOOOB YIAapUBaHUS 3aKIIIOYAETCS B TOM, YTO
pacTBOp BEIECTBA HAMMBAIOT B (apPOpOBYIO YAIKY M HarpeBaloT Ha MECUaHON
Oane. [Ipu ynapuBanuu HecieayeT HarpeBaTh pacTBOP J0 KUIIEHUS, UHAUe OyIeT
OPOUCXOAUTHh pa3Opei3ruBaHue. Takoil cnoco®0 MNPUMEHUM TOJNBKO IS
TEPMUYECKU YCTOMYUBBIX BEILIECTB.

Ynapusanue 6 OMKPLIMbBIX COCYOAX NPUMEHUMO MOAbKO OAsl B00HBIX
pacmeopoe.

PacTBopuTens MOXKHO yZaduTh C NOMOIIBIO IPOCTOW WM BAKYYMHOH
neperonku. Hambonee o>ddextuBHBIM TpHOOPOM IS  CHApUBAHUA W
KOHILICHTPUPOBAHUS SIBIIICTCA pomopusli ucnapumens (puc. 18). B Hem
OCYLIECTBIISETCS YIIAPUBAHUE )KUJKOCTU B BAKyyMe.

= K sakvymy

: Puc. 18. PotopHblil ucnapureinb
1 — BoxsgHas OaHs ¢
TEPMOPETYJIATOPOM;

2 — Bpamaromasics koyuoba ¢
pacTBOpOM;

3 — 3JICKTPOMOTOD;

4 — ipuBOS;

5 — XOJIOAUIILHUK;

6 — NpuEMHUK

Ynapusanue 6 omkpwvimuix cocyoax NpUMEHUMO MOJILKO OJisi BOOHBIX
pacmeopos.
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[Tpon3BOaAUTENBHOCTD Ja0OPATOPHOTO POTOPHOIO UCHAPUTEINSL JOCTATOYHO
BenuKa (3a 1 4 MoxHO ynapuTh 10 1 11 Bojabl ipu Temmneparype 35-40°C).

PoTopHbIil ucnaputens yepe3 NpeoXpaHUTENbHYI0 CKISTHKY COCIUHSIOT C
BOJOCTPYHHBIM HacocoM. Heo6xoaumo cTporo cobroaarh nociaea0BaTeabHOCTh
orepanuii Mpu BKIIOYEHUU U BBIKIIOYEHUHM mpudopa. CrepBa MycKarOT BOIY B
XOJIOMWJIBHUK W BKJIIOYAIOT BOJOCTPYHHBIM HAcoc. 3aTeM MPHUCOCIUHSAIOT K
npubopy ucnapurenabHyro konly. Kpan, coenunstonuii npubop ¢ armochepoi,
3aKpBIBAIOT U BKIIOYAIOT MOTOP, BPAIIAIOIINN HCTIAPUTENbHYIO KOJI0Yy. CKOPOCTh
BpallleHUsT MEHSAI0T C TOoMOIIbl0  perynstopa. KomOy morpyxamoT B
TEPMOpPETYIMpyeMyI0 BOAsHYI0 OaHro. [Ipu BpameHuu KoiObl Ha €€ CTEHKax
oOpa3yercs TOHKas IUIEHKAa >KHJIKOCTH, 4TO obecreunBaeT d3(PQEeKTUBHOE
ucnapenue. [lappl )KMIKOCTH KOHJICHCHPYIOTCS B XOJOAMJIBHUKE U MOCTYHAIOT B
KOJIOy-puEMHUK. BBIKIIIOUal0T pOTOPHBIN HCTIAPUTENH B OOPATHOM MOPSIIKE.

JUisi  KOHIICHTPUPOBAHUS W BBICYIIMBAaHUS  BOAHBIX  PAacTBOPOB
TEPMOJIAOUIIBHBIX COCIMHEHUN UCIIONB3YIOT METON Juogunuzayuu (TMoGUILHON
cymiku). JlaBiaeHue BOJSIHOTO Mapa HaJlo JbJOM BEIHUKO (4,6 MM pT. CT.), U 3TUM
MOJIB3YIOTCSL JIJIsl UCHApEeHHs, a TOYHEE BO3TOHKH, BOJBI M3 3aMOPOKEHHBIX
BOJIHBIX pacTBOPOB. JIMODUIBHON CyIIIKE MOJBEPTar0OT 3aMOPOKEHHBIN BOJHBIN
pactBop. Kosily ¢ HUM OBICTPO MPUCOEAUHSIOT YepPE3 MOTTIOTUTEIBHYIO JIOBYILKY
K BakyyMHOMY Hacocy. Jns mmuodunmzanuu HEoOXOAMM TIyOOKH BakyyM,
co3aaBaeMblii MacisHbIME Hacocamu (102-10 mm pr. cT.).

4. IPAKTUYECKASA YACTD

4.1. U3y4yeHue COCTABA OPraHMYeCKUX COeAMHEHMM, MX
OUYHCTKA, pa3aejieHue U onpeaeaeHne (pu3ndecKux
KOHCTAHT

4.1.1. Onpenesienue Gu3nUECKUX KOHCTAHT
OPraHM4YeCKUX COe{UHEeHUH

K npocreiimum  pusmyeckuM  KOHCTaHTaM  BEHIECTB  OTHOCSTCS
TeMIEpaTypbl IUIABJICHUS M KUIICHHS, IUIOTHOCTh BEIIECTBA U IOKA3aTElb
MPEJIOMIICHHUS.

Temnepamypa nnaenenus eeujecmeéa - 3TO TEMIEpATypa, MPU KOTOPOU
BEIIIECTBO M3 TBEPAOrO (KPUCTAIIMYECKOTO) COCTOSHUSA TMEPEXOJUT B KHUAKOE.
Hauanom nnaBiieHHs] CYUTAETCS MOMEHT Pa3MSTY€HUS BEIIECTBA U MIEPEXO]] ETO B
KUJKOE COCTOSTHUE, @ KOHIIOM - 00pa30BaHKE MPO3PAYHON KUIKOCTH.

Ecnu BemectBO XMMHUYECKM YHCTOE, TO €ro TeMIeparypa IUIaBICHUS
konebnerca B unreppaie 0,5-1,0°C. Uérkas Temneparypa IJiaBjicHUs BEIIeCTBa
ABJISIETCSA MPU3HAKOM €TI0 YUCTOTHI.

Onpenenenre TeMmIepaTypbl IUIaBICHHUS MPOBOASIT OOBIYHO B MpHOOpE,
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COCTOSAIIEM U3 KPYTIOJIOHHOM (MM MJIOCKOJIOHHOM) KOJIOBI C JJIMHHBIM TOPJIOM U
IIUPOKON MPOOUPKH, BCTABICHHOW B 3TO TOPJO 4Yepe3 KOPKOBYIO MpoOKy. B
MpoOUpPKY IMOMENIAIOT TEPMOMETP, Ha IIAPUK KOTOPOTO HAJIEBAIOT PE3UHOBOE
KOJIBIIO I 3aKpervieHus kamwuisipa (puc. 19 a). B kamwuissp moMmemaroT
BEILIECTBO, TEMIIEpATypy KOTOporo onpenessitor. Konldy 3anofHsAI0T TIIUIEPUHOM
U TPEIOT.

TeMmmeparypy MIaBI€HUS ONPEIEISIOT BU3YAIBHO.

)

a) 0) B) r)

Puc. 19. a) npu6op Tuse ans onpenenenus TemnepaTypsl TIaBIEHHS C €CTECTBEHHOM
TUPKYJISIHEHKUIKOCTH (4aCTh MEXIy TOUKaMHu 1 1 2 00MaThIBalOT TOHKMM acOECTOBBIM
KapToHOM); 0), B) yIpomEHHBIE TPUOOPHI TSl OTPE/ICIICHUS TEMITEPaTyphl TIABICHUS,

r) [Ipubop ans onpenenenus temmneparypsl KuneHus (1o CHBOI0O0BY)

KuakocTh KHIHT, KOrja JaBJICHHE €€ IapoB pPaBHO aTMochepHOMY
JABJICHUIO, T.C. TEMIIEpaTypa KHIICHHS JKUIKOCTH 3aBUCHUT OT JIaBJICHUA.
OObIYHO TeMIepaTypy KHIICHUs ompenesitoTr mo merony CuBosnoboBa. B
CTCKJISTHHYIO TPyOOUYKY TOMEIIAIOT HECKOJBKO Karelbh MCCIICTyeMON KHUIKOCTH.
Tyna >xe morpyxarT TOHKAN Kaluulsp, 3amasHHbIA ¢ BepXHEero KoHma (puc. 19
6). TpyOKy C >KHIKOCTBIO W KallWJUIAPOM MPHUKPEIUIIOT K TepMoMeTpy. Korma
Ipy MEIJICHHOM HAarpeBaHUM W3 TOHKOTO Kamwjulgpa HAYMHAIOT BBIICISATHCS
My3BIPHKH BO3TyXa, TEMIIEpaTypa KUTICHUS KUIKOCTH CYUTACTCS JJOCTUTHYTOM.

B Hacrosmiee BpeMs I ONpeIeICHUs TeMIIepaTyphl IUIABJICHHS BEIICCTB
UCIIOJIL3YIOT CIICHMATbHBIC aIlaparbl: OJIOK JJI ONpEICIICHUS TeMIIepaTyphl
miasiaeHus (puc. 20, 21) u cromuk Kodnepa, mpubop Xykoma (puc. 22 a,0).
[Tpubop XykoBa - IpIOAPOBCKUI COCYJ M3 MPO3PAYHOTO CTEKJIA; MPUHITUI €ro
JICHCTBHUSI OCHOBaH Ha pa3orpeBe MAacChl 1O TEMIIepaTyphl IUTABICHUS U
MOCTIe Iy FOIIEM 3amepe e TEPMOMETPOM; MIPUMEHSICTCS B
HedTenepepadbaThIBAIONICH U XUMUYECKON TTPOMBIIIIIICHHOCTH.
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Puc. 20. bnok g  onpeneneHud

TCMIICPATYPhI IIJIABJICHUA
1 — BoIbTMETD;
2 —mamria Jisi OCBEIICHHUS;
3 —yBEeIUYUTEIHHOE CTEKIIO;

2 4 —TpyOKa C TePMOMETPOM U HArpeBaTEIbHOM
CITHPAITBIO
Puc. 21. [Ilpubop nns onpeaeneHus
> TEMIIEpATyphbl IUIABICHUA C BO3AYLIHBIM
' % TEPMOCTATUPOBAHUEM
5 \|. - § 1 — mojicTaBKa U3 M30JMPYIOIIETO MaTepHaa;
{;li‘i % 2 — KOXKyX;
'{ﬂ"!i § 3 — py0arika ¢ 3JeKTpooO0rpeBoM;
Engﬂﬁ\‘ 4 — KanWUTSIP C BELIECTBOM;
4. ."fii'i-' § 5 — TepMOMETp
it
3 ‘uf .
2. % 2
%

0)
Mpwcnocofinanme i
AUTA CR@XEHHA 38 Ml
TaMnepaTypoi
TEpMOMETDA
cTORMK
Baog ane TepMoMeTDa
a)
Puc.22. a) Cromuk Kodepa; 0) mpubop KykoBa
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Ilnomnocms Gewecmea - 3TO OJHA W3 €r0 OCHOBHBIX (PU3MUECKUX
XapaKTePUCTHK, YUCIICHHO paBHAsl Macce eAMHUIIBI 00BEMA Tea:

p=m/V

IJie p — IJIOTHOCTH BEIIECTBA, m — Macca, V — 00beM.

[1moTHOCTB BemiecTBa OOBIYHO YMEHBIIIACTCS C POCTOM TeMIepaTyphl (U3-
3a TEIJIOBOT'O PACIIMPEHHS TEI) U YBEIWYMBAECTCSA C TMOBBIINICHUEM JIaBJICHUSI.
Enununieit nminotHocty B MexayHapoaHoi cucteme enuuui] (CHU) ciyxut KI/M>.
Ha mpakTrke 9acTo NPUMEHSIOT T/cM’, T/1. B psime ciaydacB MpeamoOYUTaOT
MOJIb30BAThCA  OMHOCUMENLHOU NJIOMHOCHbI0 d, TPEeACTaBisomet coboit
OTHOIIICHUE TUIOTHOCTH [JIaHHOTO BELIECTBA K IUIOTHOCTH JAPYroro IpHu
ONPENCIEHHBIX  YCIOBUSIX. OTHOCUTENbHAST ~ TUIOTHOCTH  BBIpa)aeTcs
OTBJICYEHHBIM YUCIOM. OOBIYHO €€ OMpPEAeNISIOT M0 OTHOIICHHIO K IJIOTHOCTH
JTUCTWUIMPOBAHHOU BObI TIpu 4°C.

OTHOCHUTENBHYIO TNIOTHOCTh KUJKOCTEH MOKHO OMPEACHATh MPU MOMOIIU
apeoMETPOB, MMKHOMETPOB U CIIELIMAIBHBIX BECOB.

Apeomempst TIPUMEHSIOT JJI1 OBICTPOrO OIpeaeeHNUsS OTHOCHUTEIbHOU
IJIOTHOCTH >XKUAKOCTH (puc. 23, 24).

i Puc. 23. Onpenenenne mioTHOCTH
i 3 BCIICCTBa

P TIOMOIITH apeoMeTpa:

1 — mkana rIoTHOCTH;

2 — cBs3ylOLIas Macca,

3 — 6ayact (1podb);

4 — UUITUHIP C UCCIEAYEMON KUIKOCTHIO

)

atluid

Puc. 24. ApeomeTpsl:

a) [locTosiHHOI Macchl (I€HCUMETP)
0) MOCTOSTHHOTO 00BEMA;

1 — mkaia IJI0THOCTH;

2 — 6amnact (1podb);

3 — cBsA3yIOIIas Macca;

4 — BCTPOCHHBIN TEPMOMETD;

S — Tapeinka I TUpb;

6 — MeTKa

.

)

(=1
&
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[IIkanel apeoOMETPOB TPAAYUPYIOTCS B EAMHULAX IUJIOTHOCTH WU MpHU
OTpeJIeJICHUU KOHILIEHTPAIlMA PACTBOPOB B MPOILIEHTaX (110 00bEMY WJIU IO Macce).
B HmwkHe#ll yacTu apeoMeTrpa MMeEETCs IIApUK, 3aMOJIHEHHBIA TpoObl0 (pexe —
PTYTHIO).

Jlns onpeneneHuss OTHOCUTEIBLHOM TUIOTHOCTH YKUJKOCTh HAJIMBAIOT B
IIAPOKUN CTEKISIHHBIA UWJIMHAP W OCTOPOKHO TOTPYXKAIOT B HEE apeoMETp.
[Ipubop HE MOKEH KacaThCs CTEHOK cocyna. YeM OOJbIlle OTHOCUTEIbHAS
IJIOTHOCTh JKUJKOCTH, TEM MEHbIIE B HEE TMOTPYyKEH apeoMeTp. 3HAuYCHHUE
OTHOCHUTEJIBHOMN IJIOTHOCTH IOKa3bIBAET JEIEHUE HA WIKAJIe, MPOTUB KOTOPOTO
YCTaHOBHWJICSI YPOBEHb JKHJIKOCTH.

Jlist Goilee  TOYHOTO  OMpPENENICHUS  OTHOCHUTEIBHOM  TIJIOTHOCTH
MOJIB3YIOTCSl NUKHOMempamu BMECTUMOCTBIO 1-2 Mt (puc. 25, 26).

JIs1 3TOro MUKHOMETP MPEABAPUTENBHO MOKOT allETOHOM, CIHUPTOM HIIH
7(¢UpOM, BBICYIIUBAIOT B CYIIWJIBHOM InKady, a 3aTeM B3BEIIMBAIOT Ha
AHAJTUTUYECKUX BECaxIpyd KOMHATHON TeMIlepaTrype MyCThIM, TOTOM C BOJOM, a
3aTeéM C HCCIeIyeMON JKHAKOCThIO. Haxomar waccy paBHBIX 00BEMOB
HCCIEeTyeMON KUAKOCTU W BOJbl. OTHOCUTEIBHYIO IUIOTHOCTH JKHIAKOCTH
ONpEeEISIOT 10 hopmyJie:

d=(m-mn)/B

ra€e m — Macca NHUKHOMETpa C MCCIEAYEMOM >KUAKOCTBIO; My — Macca
MyCTOr0 MHUKHOMETPA; B — BOJHOE 4YHUCJIO MNUKHOMETpa (YUCICHHO paBHOE
OTHOULIEHUIO MaccChl BOJIbI B 00béMe mukHOMeTpa mpu 20°C k macce BOJBI B
00BpéMe ukHoMeTpa npu 4°C).

B e e

N T
-]
T8 A
Sy Fi i gy
2000 S
o
a g & 2 g £

Puc. 25. [IukHOMETPHBI 171 ONPEACICHUSI OTHOCUTEIIBHOM MIIOTHOCTH
KMJKOCTEH: a,0 — Peitmayspa; B — PeHbe; I — ¢ KanuLIApHO IPOOKOi;
I — Menpeneesa; e — OcTBanbaa
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Puc. 26. Onpenenenrie mIOTHOCTU KUJKOCTH
C IOMOIIBIO MUKHOMETpPA

llokazamenv npenomnenus n — MPEACTABISIET COOO0N OTHOIIEHUE CHHYCa
yrjla TajeHus CBeTa Ha IOBEPXHOCTh pasjesia ABYX Cpel K CHHYCY Yyria
OTpaXEHHUS CBeTa: n = sin o/ sin (. DTa BeIWYMHA MCIOJB3YETCA JIS
UICHTU(UKAITIY )KUJIKUX BEIIECTB U XapaKTEPUCTUKN UX YUCTOTHI.

[loka3zaTenb mpesoMIIEHI 3aBUCUT OT TEMIEPATYPbl U PE3KO MEHSETCA C
W3MCHEHUEM [IMHBI BOJIHBI CBETA, TIOITOMY H3MEPEHUS TIPOBOAAT IPHU
MTOCTOSTHHOM TeMIIepaType U MOHOXpOMaTUYeCKOM cBeTe. OOBIYHO ONBIT BEAETCS
ripu 20°C v Opy IJIMHE  BOJIHBL, COOTBETCTBYIOUIEH [IJIMHE BOJIHBI KENTOMN
ouann - Hatpus D (A = 589,3 um). Tak, cumBoa n 2° o3Hagaer, dTO
HOKa3aTelb MpeoMieHus Obul onpenenéd mias juaud D mpu 20°C. s
OOJBIIMHCTBA JKUJKUX OPraHMYECKUX BEIECTB IOKa3aTeidb MPETOMIICHHUS
HaxoauTcs B npeaenax ot 1,3 go 1,8.

Pegpaxmomemp Ab6e - BU3yanbHBIN ONTUYECKUI MPUOOP A NU3MEPECHHS
MoKa3atess MPeJoOMIICHUS KUJIKUX U TBEPIBIX cpel. Ero nelicTBue oCHOBaHO Ha
U3MEPEHUH yTjia TOJHOIO0 BHYTPEHHETO OTPAXKEHUS B Clydae HEMpO3padyHOn
UCCIIeyeMOM Cpellbl WM MPEAENbHOTO yriia MpeOMIICHHs Ha MJIOCKON rpaHulle
paszierna mpo3pavHbx cpej (MCciaeayeMol W M3BECTHOM) MpH pacinpoCTpaHEHUU
CBETa U3 Cpe/lbl C MEHBIIUM IOKa3aTelieM MPEJIOMJICHUS B Cpefay ¢ OOJbIINM
MOKa3aTeJIeM.

o

Puc. 27. Pedpakromerp UPD-22:

1- BepxHee nojyuapyue U3MEpUTENbHOM FOJIOBKY; 2, 9 — MaXOBUKH; 3 — HUKHEE MOJTyILIapHe
U3MEPUTEIILHOM T'OJI0BKH; 4 — OCBETUTEJIBHOE 3€PKaIo; 5 — 3epKaJlo JUls OCBELICHHUS IIKAJIbI;
6 - okouIko; 7 — 3puTenbHasd Tpyoa; 8 — okyinsap; 10 — repmomerp; 11 — aumuk; 12 — rue3no
JUIs KJTro4a
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Puc. 28. Ontuueckas cxema pedpakromerpa UPD-22:
1 - ocBeTHTENBLHOE 3CPKaJIo, 2 -BcIioMorareJIibHas OTKH/HAas IIpu3Ma: 3 - ocHOBHas
M3MEpUTENbHAS MPU3Ma; 4 - TpaHb OTKUIHON MPU3MBI; 5 - UCCIeyeMas KUIKOCTh:
6 - mpu3Mbl AMHYY KOMIIEHCATOPa; 7 - 00bEKTHUB 3pUTEIBHON TPYOBI; 8 - MTOBOPOTHAS
npu3Ma; 9 - OKyJIsip 3pUTEIbHOU TPYObI

Pabora Ha pedpakTomMeTpe NPOBOAUTCS B CICAYIOIIEM TMOPSIKE:
OTKPBIBAIOT BEpXHEE IMOJyLIapue M3MEPUTEIbHOM ToJNOBKU (puc. 27.)
MPOTUPAIOT CMOYEHHONA(DUPOM BaTON TMITOTEHY3HBIE TUIOCKOCTA OCBETUTEIILHOMN
(A, puc. 29) u usmepurenshoit (b, puc. 29.) npusm u narT 3GUpy UCHAPUTHCS
(cubHO cmaumBaTh 3¢upom momymapus 1 u 3 He cuenyer). IloBopoTom
MaxoBUKa 2 HaJ0 NPHUBECTH H3MEPUTEIBHYIO TOJIOBKY B TaKO€ IMOJIOKEHUE,
9TOOBI IIJIOCKOCTh HIDKHETO TIONyIIapuss 3 ©W THIOTEHY3Has IUIOCKOCTh
U3MEpUTENbHON Tpu3Mbl (B) MpHUHSIIM TOPU30HTANIBHOE MOJOKEHHE. 3aTeM Ha
MJIOCKOCTh U3MEPUTEIHLHON MTPU3MBI HAHOCAT ITOCPEACTBOM CTEKIITHHOM MaOUuKH
WIA Kamuuigipa HECKOJbKO Kamelb HCCIeNyeMOoro BeliecTBa (nanouxka He
O0JIJICHA KACAMbCsL NPU3Mvl) U OCTOPOXKHO 3aKPHIBAIOT BepXHEe momymapue |
U3MEPUTEITHLHOMN ToJTOBKH. OCBETUTEIHHOE 3epKAI0 4 yCTaHABIMBAIOTTAK, YTOOBI
CBET OT UCTOYHHUKA MOCTYIAJl K OCBETUTEIBHOM MPU3ME U OCBEIal M0JIe 3PEHUS.

3epkaiio 5 J71s1 OCBEIICHHUS IIKAJIbl CTABAT B TAKOE MOJOKEHHUE, YTOOBI CBET
MOCTYIaJl B OKOIIKO 6, OCBeIIaolee IIKainy npudopa. ['Isas B 3pUTEIbHYIO
TpyOy 7, dhOKycUpYIOT OKyJsip 8 Tak, 4yTOOBI IIKajia mprudopa Obuta OTYETIUBO
BujiHa (puc. 30 a). Bpamas maxoBuk 2 1 HaOI0as1 B OKYJISIP 3PUTEILHON TPYObI
8, HaXOJAT TpaHully paszzena cBera u TeHu (puc. 30 6). Eciu oHa pa3mbita u
OKpalIeHa B >KENTO-KPACHBIM WM CHHE-3€JEHBIA I[BET, HAIO IPHU ITOMOIIH
MaxoBHWKa 9, Bpaimias ero B JIOOOM HaIlpaBJICHUH, TOOUTHCS, 1O BO3MOKHOCTH,
0ojnee MOTHOTO OOECIBEYMBAHWSA ITOW TPaHUIBI (IIPH TOM OHA CTAHOBHUTCS
Oonmee UYETKOM, XOTI B HEKOTOPBIX CIIy4asX MOXKET TOHAI0OUTHCS
JOTIOJTHUTEIbHAS HABOJIKA HAa PE3KOCTH ).
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Puc. 29. U3mepurenbHas rojioBka Puc.30. Casatue orcuera Ha
pedpakromerpa UPD-22 (B pa3pese): pedpakromerpe MPD-22:
A — ocBeTUTeNbHAs IPU3Ma; a- 1IKasa; 0- BUJ IepeKpecTUst
b — u3mepurensHas npusma; C TPaHHUILIEH CBETA U TEHU

1 u 3 — nonymapusi U3BMEPUTEIbLHON

TOJIOBKH;

7 — 3puTenbHas Tpyoa;

8 — okymsIp

[Tokazarenp NpENOMIICHUS 3aBHCUT OT TEMIIEpaTypbl, MO3TOMY MpH
U3MEpEeHUH OHa JobkHa ObITh moctosiHHOM (20°C). IlokazaTenn mperoMiIeHUs
yMEHbIIIAaeTcs Ha 3-8 eIMHUI] B YETBEPTOM 3HAKE IOCIIE 3aMSATON PU NOBBILICHUN
temrepatypbl Ha 1°C. Jlyig HaOnroieHusl 32 TOCTOSIHCTBOM TEMIIEPATyphl OKOJIO
M3MEPUTEIBHOM TOJIOBKM BMOHTHPOBAH TEPMOMETP 9.

Korga B n3MepuTenbHONM TOJIOBKE YCTAHOBHUTCS MOCTOSIHHASI TEMIIEpaTypa,
MIpU TIOMOIIM MaxoOBHKa 2 HEOOXOJMMO TOYHO COBMECTHUTH TPAaHWILY pasieia
cBeTa W TeHU C mepekpectueM ceTku (puc. 30 0) u CHATH OTYET MO IIKaje
MoKa3aTess NPeJIoMIICHUS.

[Toka3zaTens mperoMIIeHUs U3MEPSIETCS C TOYHOCTHIO 10 YETBEPTOrO 3HAKA
nocie 3anaroi. Ilepseie Tpu uudpst (1,45...) - 370 Onmxaimve, HaXOAAIIUECST
HIDKE TOPH3OHTAIBHOTO INTPHUXA CETKHM MUQPHI IIKadbl. TpeTWil 3HAK TMOCTe
3aIATON COOTBETCTBYET YHCIY LIEJIBIX MEJIKUX JCJICHHUM, PACIOI0KEHHBIX MEXIY
OMDKaNIIMM HIDKHUM OLIMGPOBAHHBIM JICJICHUEM M TOPU30HTAIBHBIM IITPHUXOM
ceTkd. YeTBEPTHIM 3HAK MOCJIE 3aMSATON MOIYyYaeTCsl BU3yaJlbHO MHTEPIIOSIIUCH B
npejiesiax TOro JACJICHUS, B KOTOPOM HaXOJMTCS TOPU3OHTAJIBbHBIN IITPUX CETKHU.
Tak, nHampumep, B ciydae, u3oOpaxkéHHoM Ha puc. 30 a, mMnokaszaTenb
npejaomiieHus paseH 1,4593.

Bonpocwt 0ns konmpona:

1. Kaxue ¢usuueckue roncmanmor xapakmepuvl 05l  HCUOKUX
opeaHuueckuxeewecms?

2. Kaxue ¢usuueckue koncmanmul xapaxmepuvl 01 MBEPOLIX
opeaHuueckuxeewecma?

3. Ymo makoe memnepamypa niaeieHus, memnepamypa Kuneius?

4. Hazoeume memoowl onpedenenuss nnomiocmu gewjecms.
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IIpakTuyeckas 4acrb

4.1.1.1. OnpeneJsieHne TeMnepaTypbl IJI1aBJICHUS.

Peaxmuevl: peakTuB MO yKa3aHUIO MPETO/1aBaATEIIs.

Obopyoosanue: TpuOOpP ISl OMNpPEACNICHUS TEMIIepaTyphl TUIaBJICHUS
BEIIECTBA, KaMUJUISIPHI.

[Io ykazanuto mpemnojaBaresiss ONPENCISIIOT TEeMIEeparypy IUIaBICHUS
BeriecTna. [ 3TOro B Kanmujuisp MOMENIAI0T BEIIECTBO, TEMIIEPATypy KOTOPOTO
HY)KHO OTMPEIEINTh. 3aTeM aKKypaTHO 3aKpEIUISIOT KalmWUIIp C BEIIECTBOM Ha
mapuk Tepmomerpa. Ilomemaror B mpubop (puc. 20) nus  omnpeaeneHuUs
TEeMIlepaTyphl IUIaBieHusA. [lpu Tepexoae BemecTBa B JKHAKOE COCTOSHHE
OTMEYAIOT TeMIIePaTypy TUIABICHHS BEIICCTRA.

4.1.1.2. OnpenesieHne TeMnepaTypbl KUIEeHHS.

Peaxmuevi: peakTuB 110 YKa3aHUIO IIPETIOAABATEIS.

Obopyoosanue: TpubOp JUIsl OMNpEACNICHUS TEMIIepaTypbl KUIICHUS
BEIIIECTBA, KAITUJUISIPHI.

[lo yxkasaHuro npenojasaTesss ONPENEIA0T TEMIepaTypy KHUIICHUs
BenlecTBa. /[s1 3TOro B CTEKJIAHHYIO TPyOOUKYy MOMEIAIOT HECKOJIBKO Kalleib
HCCIIENYEeMOM KUAKOCTU. Tyna ke morpyx arT TOHKAW Kanujuisip, 3alasiHHbINA C
BepxHero koHma (puc. 19 r). TpyOKy ¢ KUIKOCTHIO U KAIMIISIPOM MPUKPETISIOT
K TEpMOMETPY. TepMOMETp 3aKPEIUISAIOT B JANKE IITATUBA HA PACCTOSHUU 2 CM OT
IIOBEPXHOCTH IUIMTKM M HarpeBaroT. OTMEUaroT TeMmeparypy, OpH KOTOPOU
HAYHYT BBLACISITHCSA ITy3bIPBKU BO3/1YXa.

4.1.1.3. OnpeneJieHne nNoKa3aTessi MpeJIOMJICHHS.

Peaxmuebi: peakTUB 10 yKa3aHUIO NPENO1aBaTENs.

Obopyoosanue: pedhpakToMeTp.

Ha umeromemcs B nabopatopun pedpakToMeTpe OMpenesstoT moKa3aTelu
MPEJIOMJICHUSI HEKOTOPBIX KUAKOCTEHM MO YKa3aHUIO IpernojaBaress (Harpumep,
ATWJIOBOTO CIHPTA, TOJNYOJIa, XJopodopMa, TeTpaxJIopuaa yriiepojaa, aHUINHA U
T.Jl.) U CPAaBHUBAIOT UX C JINTEPATYPHBIMU JAHHBIMHU.

Cpasnusarom nonyuenHvle Qusuueckue KOHCMAHMbL CO CHPABOUHBIMU
OaHHbIMU U O0enarom 6vl600 0O MOYHOCMU OAHHBIX MEemOo008 ONpeoeleHUs.
memnepamyp niasieHul, KUneHus u noKazameJs npeilomieHus..

Bonpocwt konnokeuyma:

1. JloctaTouHO JK OmMpeAcsieHUs TEMIEPAaTyphl KUIECHUS WU TUIaBJICHUS
JJIsl yCTAaHOBJIEHUS YUCTOTHI BElIeCTBa?

2. Yto Takoe mokaszaresb npeaomieHus? JIJist yero u kak MCIoJIb3yeTcs 3Ta
BeJIMYMHA?

3. Ilouemy mnpuOOpHl, TpeAHA3HAYCHHBIC MJIA OIpPEASICHUS IOKa3aTels
MIPEJIOMIICHHS, Ha3bIBatOTCS peppakroMmeTpaMu?

4. Ot 4yero 3aBUCUT 3HAYCHHUE MOKA3aTEIs NPEIOMICHUS?
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4.1.2. Pa3neJieHHe U OYUCTKA TBEPABIX OPraHUYeCKUX
COCAMHEeHM I

@uiabTpOBaHUE - MPOLECC OTACNEHUS TBEPIABIX KOMIIOHEHTOB CMECH,
HaXOZSIIUXCS B OCaJKe, OT MaTOYHBIX PACTBOPOB (KUAKUX KOMIIOHEHTOB)
MOCPEACTBOM MOPUCTOI Heperopojku - puipTpa. B kauectBe ¢puiabTpa 0OBIYHO
UCHOJB3YIOT (UIBTPOBAIbHYIO Oymary, KOTOpas MOXET ObIThb pazIu4yHON
nopuctoctd. OuibTpaMu MOTYT CIYXHUTh TakXe pPa3lU4yHble TKaHH, MOPUCTOE
CTEeKJO, acbecT, OObIYHAsA M CTEKJIsAHHAs Bata u np. llpu sTOM HEOOXOAMMO
MOMHHTb, YTO (PUIBTPYIOIIHE MATepPUAIbI HE JOJDKHBI B3aUMOJACHCTBOBATH HH C
PAcTBOPUTEIIEM, HU C OTIAEISIEMBIM OCAKOM.

OunbTpoBaHWE MOXKHO TPOBOJUTH PA3NMUYHBIMH  CIlocoOamMu. ITO
OTIpE/IETISICTCSl KaK XapaKTepoM PAacTBOPHUTENS, TaK M CBOMCTBAMH OTAEIISEMOTO
BemiectBa npu ¢uibTpoBaHud. OOBIYHO TOJB3YIOTCA JBYMSI CIIOCOOaMU
(GuIbTPOBaHUS: P HOPMAIBHOM M MOHM>KEHHOM JIaBJICHUHU.

@uiabTpOBaHUEe NPH HOPMAJBHOM [aBJEHMH - HauOojiee MpPOCTOU HU
4acTo MpUMEHSEMbI B JaO0OpPaTOpPHON MpakTUKE crnoco0, He TpeOyrolui
CIIOKHBIX NpucnocoOsieHuid. [l 3Toro HEOOXOAMMBI CTEKJISHHAs BOPOHKA U
¢bunbpTp. BymMaskHbie QUIBTPBI MOTYT OBITH IBYX BHJIOB: MpOCmuble U CKladuamuble.
[locneqHue npUMEHSIOTCA 4Yalle, TaK KaK HMEIOT OOJBIIYI0 (UIBTPYIOILYIO
MOBEPXHOCTh, M 3TO0 HAMHOTO YCKOPSIET mpoiiecc GUuIbTPOBAHHUSL.

Ilpocmoui  ¢unbmp MOXHO WM3TOTOBUTH TaK: KBaJpaTHBIA KYCOK
(UIBTPOBATILHOM Oymarv CKJIAJbpIBalOT BYETBEPO M OOPE3AIOT MO OKPYKHOCTU
TakuM 00pa3oM, 4TOObI TOTOBBIM (UIBTP MMeN BUA KoHyca. [Ipu 3Tom paszmep
KOHYyCa JIOJKEH COOTBETCTBOBATH pazMepy GHUIbTPOBAIIbLHON BOPOHKH.

Crnaduameiii  ¢uremp wumMeer Oonee ciaoxHylo dopmy. g  ero
U3rOTOBJICHHST BHauaje MOCTYMAalT TaK K€, KaK M JJs HOJy4YEHHUs IMpPOCTOro
¢unbTpa. 3aTeM YETBEPTYIIKM OyMmMaru pasrudaroT U Ha (QUIBTpPE, CIOKEHHOM
BABOE, JlenaroT crulbl «rapMOILIKO», KaK MOKa3aHo Ha puc. 31.

VoY
MDD T

Puc. 31. IlocnenoBaTenpbHOCTh AEUCTBHM IIPU H3TOTOBJIEHUM NPOCTOIO
¢unbTpa (a) U cknaayaToro (0)
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Puc. 32. YcranoBka 1151 GuiIbTpOBaHMS Yyepes
CTEKJISIHHYIO BOPOHKY

OuibTp (MPOCTOM WM CKJIAUYaThIi) BCTABJISIOT B BOPOHKY, YKPEIUIEHHYIO
B KOJIBILIE, KOTOPOE IMPUCOEAUHEHO K INTATHBY 3aKUMOM. [lo BOpOHKY CTaBsT
CTaKaH, ¥ NpuoOp A1 GUIBTPOBAHUS XOJIOIHBIX PACTBOPOB TOTOB (puc. 32).

Jns  GuabTpoBaHUS TOPSAYUX PACTBOPOB MPUMEHSIOT CHEIHAIBHYIO

BOPOHKY, 00OTpEeBacMyI0 SJEKTPHUUECKON CIUPANBI0 WU TOpSYei BOJOUW (pHC.
33).

Puc. 33. IIpucnocobnenus s
oborpesa

(UITBTPOBAILHON BOPOHKH ropsiueii
BOJIOM (2) ¥ DJIEKTPUUYECKON CITUPAIIBIO

(6):
1 — BopoHKa 1715 QUIBTPOBAHUS;

2 — creuuanbHas BOPOHKA C IBOMHBIMU
CTeHKaMH («pyOamikoi»), MeXay KOTOPbIMU
HaXOJUTCS BOAA; 3 — «OTPOCTOK» JJIs
oborpeBa BOJIbI;, 4 — crieHaIbHas
3JIEKTPUUECKasi BOPOHKA JIJIsl TOPSTUYEro
¢bunbTpoBaHUs (NIEKTpUYECKAast MeYb);

5 — snexTpuyeckas crupab

[Tpu QuibTpOoBaHUM BEUIECTB, MMEIOMIMX HU3KYIO TEMIIEpaTypy MJIaBICHHUS,
UCIIOJIB3YIOT BOPOHKM C OXJaxzacHueM. DWIBTPOBAaHUE IPU IMOHUKECHHOM
JaBJIeHUHU (OTCAChIBaHUE) IPUMEHSIOT JUIsl YCKOPEHUs Ipolecca (PUiIbTPOBAHUS.

OcHoBHbIM TpubOOpoM ciayxaT ¢apdopoBas BopoHka broxHepa wu
TOJICTOCTEHHasi Koinba byH3eHa, coequHEHHass uepe3 NpeloXpaHUTEIbHYIO
CKJISTHKY C BOJOCTPYHHBIM HacocoM (min 1abopaTopHbIM HacocoM KoMOBCKOTo)
(puc. 34). na npenoTBpalieHuss MOCIEACTBUNA BO3MOXKHOTO pa3pblBa KOJIOBI
bynzena B xone ¢puiabTpoBaHus €€ HE0OXOAUMO 0OBEPHYTH MOJOTEHIIEM. YTOOBI
¢unbTpyemMas KUJIKOCTh HE MoNajia My BOPOHKOW U (UIBTPOM, HA JBIPYATOE
OHO BOpOoHKM  broxHepa  kmagyT  OyMaxHbId  (QUIBTP, CMOYEHHBIH
JTACTUUIMPOBAHHOW BOJOM.

Huametp punpTpa H0KEH OBITh HEMHOTO MEHbBIIIE BHYTPEHHETO AHAMETpa
BOPOHKH, HO TakWM, 4YTOObI (UIBTP TMOJHOCTHIO 3aKphIBall BCE OTBEPCTHS.
BopocTpyiiHblii Hacoc NpU HOPMAJIbHOM HAMoOpe BOJBI MOXKET CO37aBaTh
BakyyM B 1-2 kIla (8-15 mm pt. ct.). UT0oOBl B KON0y ByH3eHa ciydaitHO He
nonajia BoJa OT BOJOCTPYHHOr0O HAacoca, MEXIy HUM M KOJOOW yCTaHaBIUBAOT
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MPEIOXPAHUTENBEHYIO CKIISTHKY (HEKOTOPbIe KOHCTPYKIIMHM BOJIOCTPYHHBIX HACOCOB
MO3BOJISIIOT OOXOJUThCA 0€3 MPEeOXPAaHUTENbHBIX CKISHOK). DUIbTpyeMylo
KUJIKOCTh HEOOXOJUMO JO0JIMBATh PaBHOMEPHO, YTOOBI OCAJOK BCE BpeMs
HAXOJUJICS TIOJT CIOeM >KUIKOCTU. HyXKHO cTaparbcsi, 4TOOBI OCaJlOK HE IMOMal
Mexay (puIbTpoM M THOM BOpPOHKM broxHepa, mHaue HEKOTOpas 4acTh OCaJKa

MOKET IMOIAacTh B K010y byH3eHa.

Puc. 34. Boponka broxnepa (1); Puc. 35. BopoHka ¢ myroBkou Jis
JBIPYATOE THO BOPOHKU (BUJ CBEPXY)  OTCACBHIBAHUS MaJIbIX KOJIMYECTB
(2); konb6a bynsena (3) BEILIECTB

Jnst oTUIBTPOBBIBAHUSA OYEHb MAJIbIX KOJIMYECTB KPUCTAIIOB (MOpsAKa
0,1 T u MeHee) MOJB3YIOTCS OOBIYHON MAaJCHBKOW CTEKISTHHOW BOPOHKOH, B
KOTOPYIO BCTaBJISIIOT MAaJIEHbKYIO CTEKJISHHYI0 MajO4yKy C pacIUIIOCHYThIM
KOHLIOM - «IYTOBKY». /[[7I IPHUrOTOBIIEHHMsSI TakOW ITyTOBKM KOHEL TOHKOW
CTEKJIIHHOM IaJIOYKH HarpeBaroT IO Pa3sMArdeHUs U 3aTEM MPHUKUMAIOT KO JHY
ctynku. CTeKisHHas Hajoyka JODKHAa OBbITh HACTOJIBKO TOHKOM M JUIMHHOM,
4yTOOBl OHa CBOOOJHO BXOAMJA B TPYOKY BOPOHKH, M KOHEI €€ BbIJaBajCH
HEMHOro cHu3y. Ha myroBky kinagyT KpyKOK (pUIBTpOBaIbHONW OymMaru HEMHOTO
Oosbllero pasmepa Tak, 4TOObl OH IUIOTHO MpuUJierail K CTEHKaM BOPOHKH, AJis
Yero ero MOXKHO CMOYHUTH BoJIoM (puc. 35).

Kpucrajumzanus (mepeKpucTrajain3amus) - BaXXHbIM CIIOCOO OYUCTKU
OpraHu4ecKkux BemiecTB. OnpeaeneHre TeMIepaTypsl MIABJICHUS MMO3BOJISIET IPH
ATOM JIETKO OLIEHUTh YUCTOTY MOJYyYEHHOI'O BEIIECTBA.

Hapsiny ¢ xpuctaimzanueil u3 paciuiaBa (30HHas IUIaBKa) U
KpUCTAJUIM3alMeNl U3 MapooOpa3HOro COCTOSHUS (BO3rOHKA) OOJIbLIOE 3HAUYEHUE
MMEET NEPEKPUCTALIM3ALMS H3 PACTBOPOB. 3arpsi3HEHHOE KPHUCTAJLNIMYECKOE
BEIIECTBO IPH HArpeBaHWM pPACTBOPAIOT B IOAXOMSAIIEM PacTBOPHUTEIE,
(GUIBTPYIOT paCTBOP TOPSYUM U JAOT BBIKPUCTANIN30BATHCS MPU OXJIAKICHUH.

Yenex — KpUCTaIM3allUd  ONpeNeisieTcss  BBIOOPOM  PAacTBOPUTEIS.
PactBopuTens He [OOKEH XUMHUYECKH pEarupoBaTth C KPUCTAJUIM3YEMbIM
BemectBoM.  [lpm  HarpeBaHMM  pacTBOPUTENb  JOJDKEH  PacTBOPATH
KpUCTAJUIU3yEMOE  BELIECTBO 3HAYMTENIBHO JIydllle, YeM Ha  XOJIOJE.
PactBopuTens He JIOJDKEH pacTBOpPATh NOpUMEcH (TOorga HUX — MOXHO
oTQUIBTPOBATH) WJIHM, HAOOOPOT, TOJDKEH PACTBOPATH UX OUYEHB XOPOIIO (TOrAa
IPU OXJIAKJIEHUU PACTBOPAa OHU HE BBINAAYT BMECTE C OCHOBHBIM MPOIYKTOM, a
OCTaHyTCsl BMaTOYHOM pacTBope). TeMiepaTypa KUIEHUSI pacCTBOPUTENS JODKHA
nexate Ha 10- 15°C Hmwke mnpenmonaracéMod TEMIIEPATyphl ILJIABJICHHS

46



MNCPCKPUCTAITIN3YCMOI'O  BCIICCTBA:
BCIICCTBA B BUJAC MacJia.

5TO TMO3BOJISIET HM30€XKaTh BBIACIICHUA

Tabmuma 5

TeMnepaTypbl KHUIICHUSA U IVIABJICHUSA HEKOTOPBIX OPraHu4Y€¢CKMUX BE€IIECTB

HasBanmue dopmy.ia Tkumn., °C T, °C
AnieToH CH3-CO-CH; 56,1 -95
benzon CeHs 80,2 5.5
Bona H>O 100 0
Humetundopmamuy | HCON(CH3)2 153 -61
JusTrioBbIi 2¢gup C,Hs-O-C>Hs 34,6 -116
Hutpobenzon CcHsNO; 210,9 5,7
Tonyon CsHsCHj3 110,8 -95%
Xmopodopm CHCIs 61,3 -63,5
OTaHom C.HsOH 78,3 -114,5
OTHuaamnerar CH3;COOC,Hs 77,2 -84

* Temnepatypa 3acTbIBaHUS

3arpsi3HEHHOE BEIIECTBO OOBIYHO MMEET OOJBIIYI0 PACTBOPUMOCTH, YEM
YUCTOE, TO9TOMY HE HAJO0 YyIWUBIATHCS  CYIIECTBEHHBIM  PA3IUYUSAM
pPacTBOPUMOCTH HEOUYHUIIIEHHOTO U YUCTOTO BEIIECTBA.

HekoTtopele opraHnyeckue BemecTBa 00pa3yioT MepeChIleHHbIE PAaCTBOPHI.
[ToaTomMy wWHOTHA AMsi TOrO, YTOOBI Hayanach KPUCTAIU3ALUSA, MPUXOIUTCS
BHOCHUTb B PacTBOp JJIsl 3aTPAaBKU KPUCTAIIMK BBIJIEISIEMOrO BellecTBa. Bri3BaTh
KPUCTAJUIM3ALMIO MOKHO TaKXe, MPOTHpasi CTEKJISHHOW MaJOYKOM IO CTEHKE
cocyJa.

[Ipu pacTBOpeHHH OpPraHUYECKHX COEIMHEHUH, COAEpPKAIIMX CMOJIMCTHIC
IpUMeECH, TOCIEJAHHE MOTrYT NpUIaTh OKpacKy pacTBopaM. OKpalleHHbIE
IpUMECH, KaK MpaBWJIO, 3aTPYJHSIOT KPUCTAJUIM3ALMI0 OCHOBHOTO MPOAYKTA.
Oty mpuMecu MmO (U3UKO-XHMHUYECKUM CBOMCTBaAM B OOJBIIMHCTBE CIy4yacB
OTIMYAIOTCS OT OCHOBHOTO MPOAYKTAW MOTYT OBITh M30MpPATEIbHO U3BJICUCHBI U3
pacTBOpa MpH MOMOLIH a7COPOSHTOB.

[lonspHbie pacTBOpUTENH 00ECIBEYMBAIOT AKTUBUPOBAHHBIM yTJIEM,
KOTOPBIN T00ABIIAIOT K TOPSIYEMY PacTBOPY B TIIATEIBHO M3MEIbYEHHOM BUJIE B
KoinuuectBe 2- 5% OT Macchl KpHUCTaNIM3yeMOro BellecTBa. Temmeparypa
ropsiuero pacTBopa HpH J00aBIE€HUH AKTHUBHUPOBAHHOIO YIS JOJDKHA OBITh
3HAYUTENIbHO HI)KE TEMIIEpaTypbl KUIIEHUS JKUJIKOCTH, YTOObI 100aBJIEHUE YT
HE BBI3BIBAJIO OypHOE KHUIEHHE >KUIKOCTH, KOTOPOE MOXKET CONPOBOXKIATHCS
BbIOpOCOM. 3aTeM pacTBOp HEKOTOpPOE BpeMsl TIIATEIbHO MEPEMEIINBALOT,
KAMATAT W B TopsueM Buae QuibTpylor. Ecim pacTBOp MOMHOCTBIO HE
oOeciBeTmiICs, TO 00pabOTKY aKTUBUPOBAHHBIM YTJIEM MOBTOPSIOT.

CrnenyeT UMETh B BH]Y, UTO MPHU OOECIIBEUNBAHIH aAKTUBUPOBAHHBIM YTJIEM,
0COOCHHO TIPU HarpeBaHWHU, HEKOTOPHIE COCTUHEHUS JIETKO OKHCISIOTCA 3a CUET
KHCJIOPOAA, aICOPOUPOBAHHOTO YTIIEM.
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Ha uwncroty mnpoaykra BiusieT BeIMYMHA KpucTamwioB. [Ipu OwsicTpom
OXJIAXKJICHUH OOBIYHO OOpa3ylOTCS MEJKHE KPUCTAIbl, KOTOpPhIE HMEIOT
00JbIIyI0 OOIIYyI0 MMOBEPXHOCTh M IO3TOMY CIIOCOOHBI aacopOMpoBaTh U3
pacTBopa Oouiblliee KOJUYECTBO MPUMECH, YEM KpYMHBIE KPHUCTAJUIbI,
MoJIy4yaeMble MPU MEMJICHHOW NepeKkpuctam3anuu. Ho KpynHble KpHCTaJUIbL
MOTYT COJIEPkKaTh BKIIOUECHHSI MATOYHOTO pacTBOpA.

Kpucramisl onTuManbHOW CpeIHEW BEIMYMHBI MOJYy4arOT, PaCTBOPS
HarpeBaHWEeM IEPBOHAYATILHO BBINABIINE KPUCTAIIBI M OXJAXJasi MPO3payHbIi
pPacTBOp C pEryaupyeMoil CKOPOCTBHIO, HAIpHUMEp B BOJASHOW OaHE C Tropsuei,
MEJIJIEHHO OXJIAXKIAFOIIENCS BOJIOM.

Emé cymectByer mMeron (ppakiMOHMPOBAHHON KPUCTALIU3AIMH, B XOJI€
KOTOPOM TMOCJIEIOBATENIBHO OTAEISIOT KPUCTAIbI, MOCTENEHHO BbINAIA0IINE
MpyU TOHWKEHUM TeMieparypsl. llocienyromass MOBTOpHAs KpUCTaUIM3ALIMS
MOJIYYeHHBIX (pakiuii MO3BOJISIET B KOHEYHOM WTOTE pa3/IeiiuTh JBa WU
HECKOJIbKO HaXOIALIUXCS B CMECU KPUCTANIMYECKUX OPraHUYECKUX BEUIECTB.

CyOnumanus. JlapneHne mapa >KMAKOCTH YBEIUYUBAETCS C MOBBILIEHUEM
TemriepaTypbl. Takke BeayT ce0s W TBEpAbIC BemlecTBa. MHOrME M3 HUX
UCTIApAIOTCSl TPU HarpeBaHuM 0Oe€3 MpeaBapUTEIHHOrO Iepexoaa B JKUIKOE
cocrosiame. [lomoOHOE sSBIIEHNE HA3BIBAIOT 80320HKOU (cyoaumayueti). TOIHO Tak
K€ Tapbl BEIIECTBA MOIYT KOHIEHCUPOBATHCS, MHUHYS >KHJIKOE COCTOSHUE,
o0pa3yst HEIOCPEICTBEHHO KPUCTAILIIBI.

3aBUCHMOCTh JaBJIEHUSA Mapa p TBEPAOrO BEUIECTBA OT TEMIIEPATYPHI
JABJICHUE BO3TOHKM) H300pa)xkaeTcsi TpaQUUecKu B BUIE KPUBOU OAGIeHUs.
60320HKU (a). ITa KpUBas paCIOIOKEHA HIKE TaK Ha3bIBAeMOW TPOMHOM TOUKH T,
B KOTOPOM KUAKOCTb U TBEPJIOE BELIECTBO UMEIOT OJIMHAKOBOE JABJICHUE Iapa.

BemiecTtBa, MMeErONIME OTHOCUTEIBHO BBICOKOE [aBJICHUE Iapa, IpHU
HarpeBaHUM MOTYT NPHOOPECTH [ABJIICHHE Iapa, PaBHOE aTMOC(PEPHOMY, IpPH
TeMIlepaType, JIeKallled HWXKe TeMIeparypbl IUiaBieHus. Temmeparypa
IUIaBJIEHUS TPU  HArpeBaHWM OTUX  BEIIECTB HE  JIOCTUTAETCS, OHH
HEMOCPEJICTBEHHO NEPEXOAAT B NAPOOOPa3HOE COCTOSIHUE, T.€. BOTOHSIOTCA.

Temnepatypa, npyu KOTOPOH JaBiI€HUE Napa HaJ TBEPABIM BEIIECTBOM PaBHO
BHEILIHEMY JIaBJICHUIO, HA3bIBAETCS meMnepamypoi 60320HKU.

Takum 00pa3om, BOSTOHKA COCTOUT U3 JABYX CTaMi, OJJHA U3 KOTOPHIX -
ucrapeHue TBEPIOro BEIIECTBa, a BTOpasi — KOHJAEHcaIusl 00pa30BaBIIMXCS MAPOB
B TBEPJIO€ BEILIECTBO.

JIJIst OYMCTKY OpraHUYEeCKUX COCTUHEHUN BO3TOHKA yJI00HA B TOM Ciyyae,
KOI/Ia BO3TOHSIETCS JIMIIb OCHOBHOM MPOJIYKT, a NPHUMECH HE HCHAPAIOTCS.
Bo3sronkanpuMeHsieTCs 111 OYUCTKU XUHOHOB, MHOTOSIIEPHBIX YTIIEBOJIOPOJIOB U
HEKOTOPBIX APYrux coeauHeHuil. EE€ BemyT mpu Temmeparype, KOoTopas HUXKE
TOYKH BO3TOHKHM JaHHOTO BEIIECTBA. JTO OOECHEUMBAET IMOJIyYCHHE YHUCTOTO
MPOJIyKTA.

Bo3rouky Mo>XHO MPOBOAUTH MIPU HOPMAJIBHOM JIaBJICHUU WM B BaKyyMe.
[ToBTOpHOW BO3TOHKON MOHO JOOUTBHCS OOBIYHO 0OJie€ BBICOKOW CTENEHU
YUCTOTHI BEUIECTBA, YEM NepeKkpuctaimuzanueid. Kpome Toro, METogomM BO3rOHKHU
MOYKHO OYHMILATh U OYEHb MAJIBIE KOJIMYECTBA BEIIECTRA.
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HpOBGI[GHI/IG BO3I'OHKH B BaKYYMC IIO3BOJIAACT CHHIKATL JABJICHHUC, 4YTO
MOXKCT IIPUBCCTHU K CHIKCHHIO TCMIICPATYPbl BO3I'OHKM IIO CPABHCHHIO C
TeMnepaTypoﬁ IUIABJICHUSA. DTO IIO3BOJISET IIPpOBOJHUTL BO3IOHKY BCIICCTB,
KOTOPBIC INTaBATCA IIPUHOPMAJIbBHOM JAaBJICHUH.

Bonpocwt 0na konmponsa:

1. Ymo naszviearom ozeoukou? Umo evipasicaem nonsmue «memnepamypa
80320HKU»?

2. Hazosume mpeboganus, npeodvasisiemMvle K pacmeopumento O
nepeKpucmaiiu3ayuu.

3. B uem paznuuusa kpucmaniuzayuu u 60320Hku. Hazosume npeumyuwecmea
U HeOOCMamKu Memooos.

4. Ymo maxoe memnepamypa niaeneHus?

5. Ilouemy 60320HKY cedyem npogooumsv npu memnepamype, Jedxcaujell
HEeCKOIbKO HUJCe memMnepamypul 60320HKU?

IIpakTH4yeckas 4acrTb

4.1.2.1. Ilepexpucrajjanzanus

Peaxmuswl: pacTBOpHUTENH, BOAA, OUUILIAEMOE BEUIECTBO.

ObopydosaHue: cTakaH, K0i0a, BOPOHKA, (DUITBTP.

[lepen Tem kak Ha4aTh MOAOOP PACTBOPHUTEINS, OMPEACISIOT TEMIEpPaTypy
IUIaBJICHUS] BELIECTBA, MOMJIEKAUIETO MEPEKPUCTAINIM3AIMU. IJTO OIPEICICHUE
OPOBOAAT i1 OUEHKM HM3MEHEHUs TEMIEPATyphl IUIABJICHUS  IOCIE
nepeKpucTain3anii. 3ateM B npobupky nomemaroT 10-15 Mr BemecTBa u
NpUWINBAIOT 3-4 KaruM pacTBOpUTENs. EciiM BEmECTBO cpazy pacTBOPSAETCS, TO
TaKOW pAacTBOPUTEIh HE MOXKET OBITh MCIIOJIb30BaH ISl KpUCTau3anuu. Eciu
BEIIIECTBO ILJIOXO pacTBOpsieTcsi, B MpoOupky mobasisioT emé 0,2-0,8 wmu
pacTBOpUTENII W HArpeBalOT COJACPNKUMOE MpoOUpku 10 KuneHus. [opsuuit
buabTpar GUIBTPYIOT U oxJaxzaaroT. [[ns Oojiee MOJHOrO BBINAJAEHUS OCAIKA
OXJIAXKIEHHE MOYKHO BeCTH B OaHE C JIEAIHOM BOJOW WM B XOJIOJWILHHUKE.
BremaBmmii ocagok OT(UIBTPOBBIBAIOT, CYIIAT, B3BEIIMBAIOT WU OMPEICISIOT
TeMIlepaTypy IutaBieHus. Ecinu TemiiepaTypa IiaBieHUs] OBBICWIIACH, a TOTEPH
nepekpuctaizanuu He mnpeBbimatoT 20%, TO Takoll pacTBOPUTENh MOXKHO
NPU3HATh MPUTOJHBIM JUJISl TPOBEACHUS KPUCTAUIM3ALMM OCHOBHOW MAacChl
BEILECTBA.

[Ipn nepekpucraM3alud HMMEET 3HAYEHHUE BBIPAKEHUE 'MOJ00HOE
pacTtBopsiercss B mofoOHoM". OpHAako 3TO HE O3HA4YaeT, YTO MOXKHO XOPOIIO
NEPEeKPUCTAIN30BaTh "'MOA00HOE U3 MoAoOHOro". Yacto MOKHO H3MEHSThH
pacTBOPSIOLIME CIIOCOOHOCTH PACTBOpUTENS, J00aBisis K HEMy JpYrow,
"HernoA0OHKIN" PaCTBOPUTEIT.

Ecnu noaxoasiiuii pacTBopuTeNb N0oA00paTh HE yAAETCA, TO MOJIb3YIOTCA
CMECBIO PaCTBOPHUTENEH, U3 KOTOPBIX OJHMH XOPOILIO, a IPYroil IJIOXO PacTBOPSET
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ounniaemoe BeuiectBo. [Ipu aTom yalie npuMeHstoT pa30aBiIeHHbII CIUPT, CMEChH
OeH30J1a U MpeeabHbIX YIIIEBOAOPOI0B, 3upa u xsuopodopma u Jap.
[Tocne Toro kak mogoOpaH PAacTBOPUTENb, OUYMILAEMOE BEIIECTBO PACTBOPSIOT
IpU HarpeBaHUU U TOpSYUM OT(UIBTPOBBIBAIOT. PUIBTpPATy AAIOT OXJIAIUTHCS
JUISL KpUCTAJIM3aluu. Beinapiime KpucTamuibl OT(GUIBTPOBBIBAIOT U CYIIAT.
3aganme. Ilepekpucramm3oBats | I 3arps3HEHHOIO BEIECTBA, KOTOPOE
BbITaércss  mpenojaBateneM. Ocalok  OTQUIBTPOBBIBAIOT,  BBICYIIMBAIOT,
ONPENENSAIOT TEMIIEPATypy IUIABJICHHS M BBIXOJ YHUCTOTO BemecTBa. OUnIIEHHOE
BEILECTBO CAAIOT MPENoAaBaTENIo.

4.1.2.2. Bo3rouka

Peaxmuevi: ounmaemoe BemiecTBO (HadTamuH, ¢TaNEBBHIA AHTHIPUI,
KO(euH, CaTUIUIOBAst KUCIIOTA).

Obopyoosanue: necyanas 0ans, GpapdopoBas yaiika, TepMOMETP, BOPOHKA,
buIbTp.

B npocreiiem ciyyae B 71a00paTOPHBIX YCIOBHUSX HCIIOJIB3YIOT JBa
YAaCOBBIX CTEKJIa OJMHAKOBOIO pazMepa, 1100 (appopoByr0 YallKy ¢ BOPOHKOM.
JluameTp BOPOHKHU JOJDKEH OBITh HECKOJIBKO MEHbIlle auameTpa vamku. Hocuk
BOPOHKHM 3aKpBIBAIOT BaToil. Bosronsemoe BemecTBO MOMEIIAIOT HAa HUKHEE
4acoBO€ CTEKJII0 wWiM B (apdopoBYyI0 YallKy M HOKPBIBAIOT KPYKKOM
¢unbpTpoBaIbHON OyMaru, B KOTOPOM MpPOJETaHBl OTBEPCTUSA: ITOT KPYKOK
CIIY’KHT JJI TOTO, 9YTO BOTHAHHOE BEIIECTBO HE MOMAJ0 CHOBA B HEOUUIICHHYIO
Maccy. CTeKII0 Wiv JaliKy MeIJICHHO HarpeBaroT Ha MecyaHoi OaHe.

He cnemyeTr moBbIIaTh CKOPOCTh BO3TOHKU 3a CUET yCUIJICHUS HArpeBaHMUs,
TaK KaK NP 3TOM KPHUCTALIBI PACTPECKUBAIOTCS, OCKOJIKM HX JIOJIETAIOT [0
BO3THAHHOI'O BELIECTBA M 3arps3HsIOT ero. llpu meperpeBe BO3roHseMoe
BEIIIECTBO MOXKET TAKXE PACIUIaBUTLCA, M B OTOM cCllydyae HUCHapeHue Oyer
OPOUCXOAUTh YXKE U3 JKUAKOM (a3pl, T.e. (AKTHUUECKH BEIIECTBO OyAeT
NEPETOHATHCS C MPEBPALLEHUEM KOHJEHCATa HEMOCPEICTBEHHO B TBEPIOE
BEIIECTBO.

OxnaxnéHHasi TMOBEPXHOCTh JIOJDKHA BCEr/la HaXOAUThCS BOJHM3U OT
IPOCTPAHCTBA, B KOTOPOM IMPOMCXOJIUT BO3TOHKA - ATO YBEIUYUBAET CKOPOCTH
BO3rOoHKH. KpoMe TOro, BEMIECTBO CIEAyeT pacTepeTh B MEIKHUW MOPOIIOK, TaK
KaK BO3TOHKA MPOUCXOANT C TIOBEPXHOCTH.

3aganue. [IpoBecTn BO3rOHKY Npu aTMOC(HEPHOM NABICHUHM YKa3aHHOTO
npenoaaBateneM BemiecTBa. J[ias 3Toro okosno | r BemiecTBa MOMEIMIAIOT B
dbapdopoByro yalIKy, MOKPHIBAIOT OyMaroil ¢ OTBEPCTUSMHU, HA KOTOPYIO CTaBST
BOPOHKY C HOCHKOM, 3aKPBITBIM BaTOW. 3aTeM MEUICHHO HarpeBaroT Ha MECUaHOM
O0ane (puc. 36). Ilocie OKOHUaHMS BO3TOHKM BEIIECTBY JAIOT OXJAIUTHCS U
OTIPENIEISAIOT TEMIIEPATypy TIIABIICHUS.
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Puc. 36. [Ipubop nsist BOSTOHKHU.
1 — mecuanas Oans;

2 — dapdopoBas yamka;

3 — BOpOHKa;

4 — TepMOMeET;

5 — BO3roHsAEMOE BEILECTBO;

6 — BaTHBIN TaMIIOH

st Bosronku koderHa u3 kKodenHCOoAepkKalIuX MPOayKTOB (4ail, kode,
Kakao) B (paphopoByro yalKy MOMEIIAETCS OJHA JIOMAaTOUYKa CyX0ro MPOaAyKTa U
OJlHa JIONATOYKa OKCHJa MarHus. Yamika HaKpbIBae€TCs BOPOHKOW, MOMEIIAETCS
Ha TIeCUaHyl0 OaHIO W HarpeBaercs (TemmepaTypa (UKCHPYETCS C TOMOIIBIO
tepmomeTtpa). Kodenn Bozronsiercs npu 180°C u mpencrasisier coboil Oenble
KPUCTAJLIBI.

Bonpocwvi konnoxeuyma:

l.

Kaxum o6pa3om nmpoBoasT Bo3ronky? Ha3oBure npenmMyiiecTsa BOSTOHKH B
BaKyyMe.

2. Kak npoBOJAT NEPEKPUCTALIN3ALUIO CMOJIUCTBIX OKPAIIEHHBIX BEIIECTB?

3. B yem 3akirouaercs MeTo]l GpakMOHUPOBAHHON KPUCTAIUIU3ALIUH?

4. IIpaBuna nonbopa pacTBOPUTENSL.

5. B Kakux eauHUIaX BBIPAXKarOT PACTBOPUMOCTH BELIECTBA?

6. Kakoe npakTtudyeckoe 3HaYeHUE UMEET BO3TOHKA?

4.1.3. Jkcrpakuus

JIns OYHMCTKHA BEIIECTB OT MPHUMECEH, a TaKXKe I PA3JCICHUS CMECeu
BCIIIECTB, TPUMCHSACTCS u36leueHue, WA oxcmpacuposanue. Crocod dTOT
OCHOBAaH Ha Pa3IMYHON PACTBOPUMOCTH BEUIECTB B MOAXOISIIEM PACTBOPUTEIE
WJIA K€ B JBYX HECMEIIMBAIOIIUXCA PACTBOPUTEISIX. DKCTPAKIMEW HA3BIBACTCS
NepeBoJ] BemiecTBa u3 OAHOM (a3pl, B KOTOPOMl OHO PACTBOPEHO WIH
CYCIIEH3UPOBAHO, B APYTYIO KUIKYIO (hazy.

JKCTparupoBaHne PpacTBOpPoB U3 KuAKod ¢as3pl. PacnpeneneHue
BCIIECTBA MEXIy JBYMS OKUJIKUMU (a3zaMH XapaKTepu3yeTcs 3aKOHOM
pacupenenenuss Heprncma, COTJIaCHO KOTOPOMY OTHOIIEHUE KOHIIEHTPAIIUN
PacCTBOPEHHOI'0 BEIIECTBa B JBYX JKUJIKUX (a3zax sABISIETCS BEIUUMHOMN
MMOCTOSIHHOM:

Ca / CB:K

3nech C o603HayaeT KoHIEHTpanwio B ha3ax A u B. [locTossHHas BenmndynHa
K maspiBaetcs kosghuyuenmom pacnpedenenus, 3aBUCUT OT TEMITEPATYPHI.
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DKCTparupoBaHHE pPacTBOPOB U3 KUAKOM (a3bl MPOBOJAAT C TOMOIIBIO
JEIUTEIbHOM BOPOHKH, B KOTOPYHO IIOMEHIAIOT JIBE HECMEIIMBAKOLIUXCS
KUIKOCTH, OJHA M3 KOTOPOM CONEPKHUT M3BICKAEMOE WM pa3leisieMble
BellecTBa. B OpraHMyeckod XWUMHH dYalle BCEro SKCTPAarupyroT M3 BOJHBIX
pacTBopoB. M3 opraHuueckux pacTBOpHUTENEH, OO0NaJaloUMX IJIOTHOCTHIO
MEHBIIEH, YeM BOJIa, AJIsl IKCTPATUPOBAHUS BOJHBIX PaCTBOPOB MIPUMEHSIOT 3PUp,
0en3on. OgHako 3¢up BechbMa JIETyd M OTHEONaceH, o0pa3yeT B3pbIBOOIIACHBIE
NEPOKCUABI U 3aMETHO PacTBOpUM B Boje (okoso 8%). U3 pacTBopureneit Oonee
TSOKENBIX, YeM BOJA, NPUMEHSAIOT XJOPUCTBIA METHIIEH, XJIopodopM,
YETBIPEXXIJIOPUCTHIN yriepod. /i yMeHbIIeH!s] paCTBOPUMOCTH B BOJE BEIIECTB,
OTHOCUTEJIBHO XOpOIIO B HEM pacTBOPUMBIX, BOJHBIE pPACTBOPHI TaKHX
COCTMHCHHUM HACBIMAIOT CYJIh(aToM aMMOHHUS WM MOBAPEHHOW coiblo. Takoi
PUEM Ha3bIBAETCS 8bICATUBAHUEM.

[TockonbKy pacnpeziesieHue BEeEeCTBa MeXAy AByMsl (ha3aMu OIpeesieTcs
KOX(p(UIUEHTOM  paclpeneieHus, Npu  OJHOKPaTHOM  3KCTparupoBaHUU
U3BJICUCHHUE BelllecTBa OyneT BCeria HEMOJIHBIM. ODKCTParupoOBaHUE CIETyET
NOBTOPATH 3-4 pa3a, Jydlle BCEro IPOBOAUTH €ro HECKOJBKO pa3 MajbIMU
NOPLHSIMH, YEM UCITOJIB30BATh BCIO KCTPATUPYIOILYIO KUJKOCTD 34 OJUH IIPUEM.

XOopoIo pacTBOPUMBIE BEIIECTBA C TPYAOM H3BIEKAKOTCS U3 PacTBOpoB. B
TaKMX CIydasgX [POBOJAT OSKCPArMpOBaHUE C TOMOILIBIO  HEMPEPBHIBHO
JNEUCTBYIOIIUX 3KCTPAKTOPOB.

JKCTparupoBaHue M3 cMecH TBEpAbIX BemlecTB. /J[ns u3BIeUYEeHHS
HY>KHOTO TPOJIYKTa M3 CMECH JABYX BEIECTB MHOT/A JOCTATOYHO 00paboTaTh
TUIATEIBHO U3MENIbYEHHYIO CMECh PACTBOPUTENIEM MIPU KOMHATHOM TeMmImeparype
WIM TIpU HAarpeBaHUM C OOpaTHBIM XOJNOAWIBHUKOM. OCTaBIIMHCSA OCAI0K
OT(QUIBTPOBHIBAIOT U U3 MOJIYYEHHOIO PACTBOpa U3BJIEKAIOT HCKOMOE BELIECTBO.

B Tex cmydasx, Korja NpHUXOAMTHCS H3BJIEKATh TPYAHO PacTBOPUMOE
COEIMHEHME, NTpUMEHI0T annapar Cokciera Wi Apyrue TUIIBI aBTOMATHYECKH
JNENUCTBYIOLIUX IKCTPAKTOPOB.

Bonpocwt 011 konmponsa:

1. Ha uem ocnosan memoo sxcmpaxyuu? Kakue 6uovl sxcmpazuposanust
évl 3Haeme? B uem ux cywnocms (kpamko)?

2. Texnuka sxcmpaxkyuu 600HbIX pACMBOPOS.

IIpakTHYyeckas 4yacTh

OIuH U3 METOZOB COCTOUT B MPOBEICHUH YKCTPAruPOBAHUS B ACTUTEIbHON
BOPOHKE, B KOTOPYIO HaJlMBAaIOT pPACTBOP, MOUICKAINIMNA JKCTPAKIHU, H
AKCTPArHpYIOUIYI0 JKUAKOCTh. IIpy 5TOM BOpOHKA MOJDKHA OBITH 3allOHEHA HE
6onee yem Ha 2/3. OOBIYHO 00BEM IKCTPATHUPYIOMIEH KUAKOCTH COCTABISIET OT
1/5 no 1/3 o0wvéma skcTparupyeMoro pactBopa. Bepxuuit TyOyc AenuTenbHON
BOPOHKM  3aKpBIBAlOT MPOOKOH W  OCTOPOXKHO  BCTPSXMBAIOT  BOPOHKY,
npuiepkuBas MPOOKYy W KpaH pyKamMH. 3areM JIeJIHUTENIbHYI0 BOPOHKY
NIOBOPAaYMBAIOT MPOOKOW BHHU3 W JJs BBHIPABHUBAaHUS [ABJICHUS B BOPOHKE
OCTOPOKHO OTKpBIBAIOT KpaH. OCTOpOXKHOE BCTPSIXMBAaHWE M BBIPABHUBAHUE
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JABJICHHS] MPOBOJAT 10 TE€X IOP, MOKA BO3MYIIHOE MPOCTPAHCTBO AEIUTEIBHOMN
BOPOHKM He OyJeT HaCBIIIEHO IMapaMyd pPacTBOPUTENS U, CJEJA0BATENbHO,
JTaBJICHUE B BOPOHKE HE OyAeT OOJble U3MEHAThCA. JIUIIb MOCce 3TOr0 BOPOHKY
SHEPIUYHO BCTPSIXUBAIOT B T€YEHUE |-2 MUHYT.

3aTeM JOEIUTEIbHYI0 BOPOHKY 3aKPEILISIIOT B BEPTUKAIBHOM MOJIOKEHUH H
OCTaBISIIOT CTOATH JO TOJIHOTO pasnefieHust ciao€B. HrbKHUN ClION CIyCKaroT
yepes KpaH, a BepXHUM ciauBaroT yepe3 Tyoyc. CienyeT IOMHUTh, UTO MPHU CITYCKe
HIDKHETO CJIOSI OTBEPCTHE JICIUTEIIbHOW BOPOHKH JOJIKHO OBITh OTKPBITHIM.

B toMm cnydae, ecnu He ACHO, KAKOW W3 CIOEB BOAHBIN, KAIUTIO JKUAKOCTH
KaKOTO- JTUOO CJI0sT TOOABJISIOT B TPOOUPKY C BOIOM.

Ecnmu mpu BCTpssXuBaHWM BOPOHKH 00pa3yeTcss SMYJIbCHS, TIEPEMEIINBAThH
CJIOW CJEAyeT JHuIIb MYTEM TMOKAYMBAHUSI BOPOHKH. OMYJIbCUI0O MOXKHO
pa3pyliuTh J100aBJICHHEM TIeHTaHOJa-1, HaChIIIEHHEM BOJHOTO pacTBOpa
MOBapeHHON Ccobl0 WM (QuibTpoBaHueM. OJHAKO Jydllle BCEro J0OUTHCS
pa3pylIE€HUs SMYJIbCUH B PE3YIbTATE JIIUTEIBHOTO OTCTANBAHUS.

UtoOBl ompenenuTh, 3aKOHUUIIACh SKCTPArupoOBaHUE WJIM HET, HECKOJBKO
Kareyib MOCJIEIHEN MOPLMHM 3KCTPAaKTa yNapuBaKOT HAa 4YaCOBOM CTEKJIE J0cyXa.
Eciu npoba ucnapsiercss 6e3 ocrarka, SKCTparupoBaHHe MpekpaimarTt. Eciu
HKCTPAKTHI COJIEPKAT MPUMECH, 00IaIAt0IINEe KUCTIOTHO-OCHOBHBIMHU CBOMCTBAMU,
TO TaKWE€ IKCTPAKTHI OOBIYHO MPOMBIBAIOT B JNCIUTEIHHOW BOPOHKE IMIEIOYHBIMHU
WJIU KUCJIBIMUA BOJIHBIMHU PACTBOpPaMH, a 3aTEM BOJIOM.

3aganue 1) IlpoBectu sKcTpakuuio 3(QUPHBIX Macesl U3 PaCTUTEIBLHOTO
ChIpbsl (LIBETKH, JICNECTKH, CTEOENb, JUCThSI U T.J.) C MOMOILIBIO JIETKOJIETYYUX
pacTBopuTeneld (meTposieHbIin ddup, OEH307, ITAHON, METHICHXJIOPUI U Ap.).
[TomydeHHBIN 3KCTPAaKT OTGUIBTPOBBIBAIOT M YIAPUBAIOT Ha BOAsHOU Oane. To,
YTO OCTA€TCA MOCHE YAAJICHUSI PACTBOPUTENS, HA3BIBAIOT KOHKPETOM, 3TO CMECH
YUCTOrO Maclia C pPacTUTENbHBIMH BOockaMu. [locie oOxmaXaeHus KOHKpET
00pabaThIBalOT ATHJIOBBIM CIIUPTOM, YTOOBI OTAEIUTH MAacio OT BOCKa. Takum
obpazoM, mosryqaetcst 3pupHbIH aOCOITIOT.

2) [IpoBectu BbIJENIEHUE CIEIYIOMIUX BELIECTB U3 MPUPOAHBIX OOBEKTOB
METOJIOM 3KCTPaKLHUU.

ITekTHH M3 HUTPYCOBBIX

Kopouku amenscuHa, JIMMOHa wWiM MaHjgapuHa 50 © u3Menp4yaroT B
MsicopyOKe MM Ha TEpKE, IOMELIAIOT B Mapill0 U 3aJMBAIOT B CTaKaHE CIUPTOM
JUIs ynajaeHus: 3(QUpPHOrOo Macia, NUTMEHTOB W Apyrux mpumeceil. CrakaH
HAKpBIBAIOT YAaCOM CTEKJIOM U CTaBST HE MEHee 4eM Ha | yac B BOJSHYIO OaHIo,
Harperyto 10 60-700C. Ilocne 3Toro marepuan OTKUMAKOT HA BOPOHKE broxHepa
Y OISITh 3aJIMBAIOT cIUpTOM. Oniepanuio MOBTOPSIOT JO TE€X MOP, IMOKA CIIUPTOBOM
AKCTPAKT OyJieT c1ab0 OKpalIeH B KENTHINA IIBET.

OTtMmBITYIO Maccy nomeniatroT B koiaoy Ha 500 mu, 3amuBatot 200 mu 0,03 H.
COJIIHOM KHUCJOTBI M HarpeBaroT 1 4dac Ha Kursimed BoJasgHOM Oane. ['opsuyro
BBITSDKKY (UIBTPYIOT 4Yepe3 BaTy, OCTATOK ABAXKIbI MPOMBIBAIOT Ha (PHIIBTpE
HEOOIbIIMMU NTOpLUUAMHU ropsiueit Bojbl. [locne oxnaxaeHun GpuiabTpaT 4aCTUUHO
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HEUTPAIU3YIOT aMMHUAKOM JI0 CIa0OKHUCIION peakiuuu (MHIUKATOP — JIAKMYC) H
yIapuBaloT Ha BOJIIHOM OaHe (okenareiabHO B BakyyMme) 1m0 o0béma 60-80 mi. K
OCTaBIIEMYCSI CHpPOIly J00aBISAIOT JBa 00bEMa crnupra. BeimaBmmii mekTHH
OTJIETSIOT LEHTPUDYTUPOBAHUEM.

Kodenn u3 yan

K TOHKOM3MENBPYEHHOMY Yar0 WM K YalHOM mbUIM 50 I' MPUIMBAIOT B3BECH
okucu Maruus (25 r MgO B 150 mut Boaer), 250 M Boabl U KUIATAT 10-15 MUHYT.
BonHblil pacTBOp IEKAHTHPYIOT Y€pe3 TAMIOHYMK BaThbl. KUIsTUEHNE MTOBTOPSAIOT
emeé JBa paza C HOBBIMHU MOPUUSAMHU BOAbI 10 150 M. OOBeAMHEHHYIO BOJHYIO
BBITSDKKY TIOAKUCIISIOT 25 M pa30aBiICHHOW CEPHOW KHUCIOTHI (IIPOBEPSIOT IO
KOHI'O0 KHCJIOTHOCTBH Cpelbl) U KOHUEHTPUPYIOT B BbIIAPUBATEIbHOW YalIKe Ha
BOJISIHOM OaHe 710 OJTHOM TPETH.

["opstunit pacTBOp PUIBTPYIOT Yepe3 CKIaI4aThlil GUIBTP U S pa3 IpOBOAST
u3BnedeHne xsopopopmom. Ha kaxmayro skcTpakuuio 3atpayuBator 30 M
pPaCcTBOPHUTEIIA.

X7A0popOpMHYIO  BBITSDKKY ~ IPOMBIBAIOT ~ CHayajla  HECKOJIbKHUMHU
MUWUTWIATPAMHU Pa30aBJIC€HHON IIENIOUH, a 3aTEM TaKUM K€ KOJIMYECTBOM BOJBI.
PactBOopuTens OTrOHAIOT Ha BOJIIHOM OaHe. B ocTaTke moirydaroT cbipoit KodeuH,
KOTOPBIN MEPEKPUCTATUIMZ0BBIBAIOT U3 8-10 MiI ropstaeit BOABL.

Kodenn mnepexpuctamnm3yercs B TOHKHX OEINBIX, IIEIKOBHCTBIX HIIIaX,
T. . 234°C. Beixon 0,8 — 1 .

AMUTIAJMH U3 KOCTOYEK

OcB0OOOXIEHHBIE OT CKOPJIYITHI Si7Jpa KOCTOYKOBBIX TUIOAOB (BHIIIHS, TIEPCHK,
TOPKHI MHUHAANb) 3achIMalOT Ha 1-2 MUHYTHl B KHUIIIYIO BOAY. OJTO Ha€T
BO3MOXKHOCTh 0€3 3aTpyJHEHHus yAalIuTb C HuxXx obOonouky. 100 1 sgep
U3MEIIbYAIOT B CTYMKE U KUIATAT B 100 M1 9TUIIOBOTO ciupTa Ha BOJASHOM OaHe ¢
00paTHBIM XOJOAUILHUKOM B TedeHue 30 MUH. DKCTPAKT CIUBAIOT, MOBTOPSIOT
00paboTky emi€ pa3. O0beIMHEHHYIO BBITSKKY OT(QUIBTPOBBIBAIOT M YIAPUBAIOT
B BaKyyMe /10 HeOOJIbIIOTO 00bEéMa. J{00aBIsIOT K KOHIEHTPATy PaBHBIA 00BEM
s¢upa. Iloutu cpa3y BBICAKUBACTCS KpPUCTAUIMYECKHM amuraaiuH. Ocaaok
MIPOMBIBAI0 3(PUPOM, PACTBOPSIOT B HEOOIBIIOM KOJUYECTBE TOPSYECH BOJIBI,
pacTBOp CTaBSAT B OSKCHKATOpP HaJ CEPHOM KHUCIOTOM Ha KPUCTAIUIM3AIHIO.
Kpucramibl oTGrIbTPOBEIBAIOT U BBHICYIIIUBAIOT.

Amueoanun — 6eClIBETHBIE KPUCTAIUIBI TOPBKOTO BKyca. Beixon 2-4 r, T. mi.
200°C.

Bonpocwt konnoxkeuyma:

1. 3akon pacnpenenenus. Kospduunent pacnpenenenus. Mcnoap3yembie
PACTBOPUTEIH JJISI SKCTPAKIIUU BOJIHBIX PACTBOPOB.

2. Ilpuém BeicanuBanus. [loyemy »SKCTpakiuio Jiydille MTPOBOJIUTH B
HECKOJIbKO TPUEMOB?
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4.1.4. Pa3esieHue :KMIKUX CMeceld 1 0YMCTKA KUIKOCTeH

Ileperonkoii Ha3pIBAIOT MPOIIECC, B X0JI¢ KOTOPOTO BEIIECTBO HArpeBaroT

70 KUTICHUS U 00pa3yIOImUiAcs map KOHASHCUPYIOT. Llebro MeperoHKy sSBIISETCS
paszeneHue JICTYINX KUIKAX BEIICCTB.
Paznenenne cmecu KMIKOCTEH TMEPErOHKOM  BO3MOXKHO TOTJa, Korja
oOpa3zyroluiics nap UMeeT APYroi COCTaB MO CPABHEHUIO C KUIKOCThI0. CMecH,
neperoHstomuecs: 0e3 U3MEHEHUsS COCTaBa W TeMIIepaTyphl KUIEHUs, T.e. 0e3
paszienieHus1, Ha3bIBAIOTCS HEPa3ACIbHOKUITSIIMME WA A3€0MpPONnHbIMU.

CriocoObl MEeperoHKu paslesstoTCsl Ha JIB€ TPYMIBI: MPOCTasi MEPeroHka u
peKkTudUKaIms.

[leperonka mpuMeHSETCS: IS yAAJICHUS PACTBOPUTENCH, ISl pa3aeiacHUs
HECKOJBKHUX MPOIYKTOB PEAKIIUH, UMCIOIIUE Pa3INYHbIC TEMIIEPaTyphl KUTICHUS,
JUTSI OYMCTKHU JKHJIKMX WM HU3KOIUIABKUX BEIIECTB OT MPUMECEH (I OYHCTKH
pacTBopuTenei).

[To ycrmoBusM mpoBeneHUS pa3IWYalOT TPH BHJAA TEPETOHKHU: TPHU
aTMOC(EpPHOM JaBJICHUH, IPH YMEHBIIICHHOM JaBJICHUH (TIEPETOHKA B BAKyYME) U
C BOJISIHBIM ITapOM.

[Ipu npocmoti nepeconke mapbl KUMAIIEH KUJIKOCTH HEMOCPEICTBEHHO W3
MEPErOHHON KOJOBI MOCTYNAalOT B XOJOAWIBHUK. TakuMm 00pa3om, pas3jeseHue
CMECH KHUAKOCTEH MOXKET MPOUCXOJUTh JUIIL Ha cTaauu ucnapenus. [Ipocras
NeperoHka MPUMEHSETCS B TOM Cllydae, KOTJla TeMIepaTypbl KUIICHUSI BEIECTB,
BXOJIAIIIME B COCTAaB MEPETOHSIEMON CMECH, 3HAUUTEIbHO OTIUYAETCS JIPYr OT
npyra (He menee 800C).

Ilepezonky 6 eaxyyme IPOBOJISAT B TOM CITydae, €CJIM BEIIESCTBO pa3jiaracTcs
0 JOCTIDKCHHSI TEMIIEpaTypbl KWIICHHWS, WX WMEET OYCHb BBICOKYIO
TEMIlepaTypy KHUIEHUSA. B Bakyyme [aBlieHHE Tlapa CTaHOBUTCS DPaBHBIM
BHCITHEMY JIaBJICHUIO TIpU Oojiee HU3KOM Temreparype. YacTo a0CTaTOYHO
co3narth BakyyMm nopsiaka 100-15 mwm pr. cr.

Puc. 37. 3aBucuMocTb TEMIIEpaTyp KUIICHUS
6en3oitHoro anpaeruaa (1) u
HUTPOOEH307a (2) OT AaBICHUS

Do pr.cr 15 w0 5 J 10

J171st 60BITMHCTBA OPTaHUYECKUX BEIIECTB IMOHKEHUE JaBIeHUS 10 20 MM
pT. cT, cHmxkaer temmneparypy kuneHuss Ha 100-120°C. Tak, auneroykcycHbIN
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adup, kunsmil npu atmochepHom nasnenuu npu 180°C, neperonsiercs: npu 20
MM PT. CT. OCTaTOYHOI'O JJaBJICHUS TP TemIiepatype okoio 80°C.

N3BeCTHO U IpPyroe OPUEHTUPOBOYHOE IMPABHIO: YMEHBUIEHHWE BHELIHETO
JABJICHHSI BJIBO€ TIOHMKAET TEMIEparypy KumneHus npumepHo Ha 15°C.
CrnemoBaTrelibHO, BEIIECTBO, KOTOpoe KUIUT mpu 760 MM pT. cT. ipu 180°C, Oyner
3akunath npu 380 mMm pr. cT. nmpuMmepHo npu 165°C, npu 190 MmpT. cT. - ipu
150°C u 1. . KonuyecTBeHHasi 3aBUCUMOCTb MEXK/y OCTaTOYHBIM JABJICHHEM U
TEMIEPATypPOl KUTICHUS I U3BECTHBIX BEIIECTB MPUBOJUTCS B CIIPABOYHHUKAX B
Buje Tabmuiy wiu rpadukoB. Ha puc. 37 mokazaHo W3MEHEHUE TEMIIEpaTyp
KATICHUsT HUTpoOeH307a (2) m OeH3oiHOro ampaeruaa (1) B 3aBUCUMOCTH OT
napnenus. [loHmkeHHOE pAaBieHHEe B MOpuOOpax Uil TMEPErOHKH CO31aETCs
BaKkyyM-Hacocamu. lIpocrerimmm #3 HUX SBISIETCS BOAOCTPYMHBIM HAcoC,
JNEUCTBYIONMN MO NPUHIUNY HWHXKeKTopa. [lpu mocTtaTouHOM HM30BITOYHOM
JaBJICHUU B BOAONPOBOJHON ceTu (1-3 atMm) 3 EKTUBHOCTH BOJOCTPYHHOTO
Hacoca OMNpPEAENSIETC CKOPOCThIO TOKA BOJbI B HACOCE W TEMIEPATYPOH BOJBI.
MakcuMalbHOE  pa3pexeHrue, KOTOPOro MOKHO JOCTHUTHYThb, OTPaHUYEHO
BEJIMYMHOW JABJICHHS BOASHOIO IMapa MpU JAHHOW TEeMIEpaType BOJbI. 3UMOW,
KOrja TemIepaTypa BOJbl B BOJONPOBOAHON ceTu nocturaer 3-4°C, MOXKHO
MOJIYYUTh pa3pekeHue B 6 MM pT. cT. JIeToM yJnaércsi JOCTUTHYTh OCTaTOYHOIO
napyieHud 15-20 mM pr. CT.

Ilepeconka c¢ 600sanbiM napom sBusercs S(QPEKTUBHBIM METOJAOM OUYUCTKU
OpPraHUYECKUX COEIMHEHUW, HEPACTBOPUMBIX WJIM TPYAHO PACTBOPUMBIX B BOJE.
Ona 0COOEHHO TPUTOJHA B TEX CIydYasX, KOTJa MPOIYKT PEakluu 3arps3HEH
OOJBIIMM KOJIMYECTBOM TPYAHOJETYUHUX CMOJIMCTBIX HpUMEcEd. DTOT crnocod
NIO3BOJISIET NIEPETOHATH BEUIECTBA IPU TEMIIEPATYPE, 3HAYUTEIBHO MEHBIIIEH, YEM
UX TEMIIEpaTypa KUIICHUS.

CyIHOCTh NEPErOHKM C BOJSHBIM IIAPOM 3aKJIIOYAeTCs B TOM, YTO
BBICOKOKHUITAIME, HE CMEIIMBAIOIIMECS WIM Majl0 CMEIIMBAIOLIUECS, T.€.
MajopacTBOPUMBIE B BOJIE BEILECTBA YJIETYYUBAIOTCS MPU IIPOIYCKAHUU B HUX
BOJSTHOTO Mapa; 3aTEM OHHM BMECTE C ITAPOM KOHACHCUPYIOTCS B XOJIOUIBHUKE.

Jnst Toro 4ToOBl YCTAaHOBUTH, JIETYYE JIM BELIECTBO C BOJASHBIM MAPOM,
HEOOJIbIIOE KOJIMYECTBO €ro HaJ0 HarpeTh B mpobOupke ¢ 2 mu Boabl. Hag sToii
npoOUPKON JepKaT JHO BTOPOM MpoOHMpKH, B KOTOpyrO mosioxkeH néx. Ecam
KOH/ICHCHUPYIOIIMECS Ha XOJOJHOM JHE BTOPOH MPOOWMPKM KAaIuld MYTHBIE, TO
BELIECTBO JIETy4€ C BOASHBIM I1APOM.
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Tabmuua 6
JlaHHbIE 0 HEKOTOPBIX BELIECTBAX, MIEPErOHAEMbIX ¢ BOASHLIM IAPOM

Bemecrso Temmneparypa kunenust, °C Coxaepsxanue

YHCTOr0 BellecTBa | CMeCH BellecTBa ¢ BelIEeCTBA B

BOASIHBIM MAPOM AUCTHILIAT

e, %

AHnnuH 184.,4 98,5 23
BbpomM6GeHn3on 156,2 95,5 61
Hadramun 218.,2 99,3 14
deHoI 182,0 98,6 21
Hutpobenzon 210,9 99,3 15
o0-Kpezon 190,1 98.8 19

Ilocneoosamenvnocmos pabomer maxosa. PekoMeHayeTcsi cCHauana HarpeThb
K00y C JKHIKOCTbIO M BOJOM MOYTHM JO KHUIIEHUS. DTO MpeABaApUTEIbHOE
HarpeBaHUE MMEET LEJIbI0 MPEAOTBPATUTh CIMILIKOM CHJIBHOE YBEIWYEHUE
o0béMa cMecu B K0J0€ 3a CUET KOHAEHCAlMU MapoB BOJbI B X0Ji¢ IEperoHku. B
JanbHEMIIeM T[EepEeroHHyl0 KoJ0y MOXXHO He HarpeBatb. Korga w3
napooOpazoBaTenss NOWAET cuiIbHAs CTPYysA IMapa, 3aKpbIBAIOT  3aKUMOM
PE3MHOBYIO TPYOKY, HAJETYI0 Ha TPOMHHUK, U HAYMHAIOT NEPETOHKY C MapoM.
Yepe3 HaxoIIyIOCS B KOJIOE KUAKOCTh JIOJIKHA MPOXOAUTH JIOBOJIBHO CHJIbHAS
CTpys mapa.

IIpu3HaKOM OKOHYAaHUS NIEPETOHKU SBISECTCA IIOSBJICHUE MPO3PAavyHOro
auctuiuiata (uuctoil BoAawl). Ecnm meperonsiemMoe BEIIECTBO MMEET 3aMETHYIO
pacTBOPUMOCTh B BOJe (Hampumep, aHWIMH), CIEAyeT coOpaTh HEOOJbLIOE
KOJIMYECTBO IPO3PAYHOro aucthiuiata. 1o OKOHYaHMM NEPErOHKH OTKPBIBAOT
32)KUM U JIMIIB TIOCJIE 3TOTO racsAT FOpesiKu (TEM CaMbIM YCTPAHSAETCS ONACHOCTh
BTATMBAHUS JKUJKOCTH M3 TEPEroHHOM KojgObl B mapooOpa3oBaTenb). B
IPUEMHHKE IIOCJIE TEPErOHKM IIOJMy4YaroT JBa CJOSA: BOAY M OpPraHMYECKOe
BeniecTBo. llocneaHee OTHENAOT OT BOABI B JIEIUTENIBHOM BOPOHKE, CyILAT
OOBIYHBIM CIIOCOOOM M NEPETOHSIOT C LIENIbI0 OKOHYATENbHOW OouMCTKH. IHOTIa
JUIsl YMEHBILIEHHsI TIOTEPh BEIIECTBA 33 CYET €ro YaCTUYHOW PACTBOPHUMOCTU B
BOJIC IPUMEHSIOT 6bicanuéanue W 3KCmpakyuio. BBICOKOKMIIAINE BEILECTBA,
TPYAHO IEPErOHSIOIMECS C BOASHBIM IapoM, umeromum Temieparypy 100°C,
MOKHO MEPETOHATH € MEPETPETHIM BOJSHBIM [apOM, €CJIM TOJIBKO HET ONACHOCTH
pa3joXeHusl BeulecTBa Ipu Oosiee BBICOKOM Temmepatype. s oOpa3oBaHus
IIEPErPETOro Iapa IPUMEHSIOT NapOIEepPErpeBaTesid pa3judHOrO YCTPOMCTBA.
OOblyHO map W3 mapooOpa3oBaTeliss MOCTYNAaeT B METANIMYECKUI 3MEEBUK,
UMEIOLUI naTpyOoK JUIsi U3MEPEHUs TEMIIEPATypbl U 000rpEeBaeMblil MJIaMEeHEM
CWIIbHON Topenku. HeoOxoaumo moanep:kuBaTh ONPEAEIEHHYIO TeMIEpaTypy
MEPEerpeToro mapa, 4ToObl KOHTPOJIUPOBATH CKOPOCTh IMEPETOHKHM M HM30€KaTh
pasnoxeHus: BemiecTBa. [leperoHHyro konOy cieayeT MOTrpy3UTh B MAacisSHYIO
WIM METaJUIMYECKyl0 OaHIO, HarpeTyro 10 TpeOyeMoH TemImepaTyphl, a Iopio
KOJIOBI TIOTHO OOEpHYTh acOecToBhIM MIHYypoM. Ecim meperonka Benagrcst mpu
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temrniepatype Boime  120-130°C, HeoOXoauMO K  TEpPEroHHONW  KoJibe
MIPUCOEUHUTD MOCJIEIOBATEIbHO CHAauajla BO3AYIIHBIA, a 3aTeM BOASHOMN
XoJIoauiIbHUKHU. [lprMeHeHue mneperperoro mnapa IO3BOJISIET BO MHOTO pa3
YBEJIMYUTHh CKOPOCTH MEPETOHKHU TPYIHOJIETy4YnX BeecTB (puc. 39).

B npoTHBONOI0XHOCTH OOBIYHOM, MPOCTOM MEPErOHKE, BO BPEMsI KOTOPOU
map W KOHJCHCAT MPOXOIAT dYepe3 MpuOOp OAWH pa3 B HANPABICHHUH, IPHU
NPOMUBOMOYHOU NepecoHKe, WIH peKkmugurayuu, 9acTb KOHACHCATa TTOCTOSTHHO
CTEKaeT HABCTPEUy mMapy. OTOT TMPUHUUIN PEATU3YETCd B IEPETOHHBIX
PEKTU(UKAIIMOHHBIX KOJOHKAX.

Pextudguxanmusa — 5T0 cnocoO pas3iefeHuss WU OYUCTKHU KUJIKOCTEH C
JOCTaTOYHO OJIM3KMMU TeMIeparypaMu KUIEHUS NYyTEM TEPErOHKH C
[IPUMEHECHUEM CIIEHUAJIBHBIX KOJIOHOK, B KOTOPBIX NOAHUMAIOIIMECS Iapbl
B3aUMOJICCTBYIOT CO CTEKaloIIe HaBCTpedy UM JKHAKOCThbIO ((iermoii),
oOpasyroleiics B pe3ysibTaTe YacTUYHOM KOHJEHcCAluu mapoB. B pesynbrate
MHOT'OKPaTHOI'O IIOBTOPEHUS ITPOLECCOB MCIAPEHUS M KOHJCHCALUHU Iapbl
o0oramaroTcs JICTKOKHITIIIAM ~ KOMIIOHEHTOM, a d¢uermMa, oOoraméHHas
BBICOKOKHITSIIIUM KOMITOHEHTOM, CTEKAEeT B TIEPETOHHYIO KOOy .

Ha s} dexTrBHBIX KOJTOHKAaX, UCIOIB3YEMbIX B MPOMBIIUICHHOCTH WIH B
HAYYHBIX MCCIEIOBAHUAX, MOXHO PA3JCIUTh >KUAKOCTH, OTIMYAIOUIUECS 10
TeMriepatype kumneHus meHee dem Ha 1°C. OObryHBIC JTaOOpAaTOPHBIE KOJOHKH

ITO3BOJISIIOT PA3JEIATh KUIAKOCTH C Pa3sHULEH TEMIIEpATYp KHUIICHHS HE MEHEE
10°C.

Pexktudukanmonnas KoJIOHKa MOJKHA OBITh TEPMOHM3OJIUPOBAHA, UYTOOBI
MPOUCXOMSIINE B HEW NPOLECCHl MNPOTEKATM B YCIOBUAX, MAaKCHUMAJIbHO
npuOIKEHHBIX K anuadatnyeckuM. [Ipu 3HAUMTENHHOM BHEIIHEM OXJIAXKICHUU
WJIM TIEpEeTPEBAHUU CTEHOK KOJIOHKH MpaBUIIbHAS €€ paboTa HEBO3MOKHA.

YroObl 00ECneunTh TECHOE CONPUKOCHOBEHHUE MapoOB C KUAKOCTHIO,
pEeKTU(PUKAMOHHBIE KOJIOHKM 3aloJIHAIOT Hacaakol. B kauecTBe Hacaaok
UCIIOJIB3YIOT CTEKJISIHHBIE OYChl, CTEKJIsSHHbIE WU (papPopoBbIe KOJIbIIA,
KOPOTKHE 00OpPE3KH CTEKIJIIHHBIX TPYOOK WJIM IIPOBOJIOKU U3 HEPXKABEIOIIEH CTaH,
CTEKJISIHHBIE criupanu. [Ipumenstorcs pekTu(hUKAIIMOHHbIE KOJIOHKU U C EJI0YHOM
HAKOJIKOW THUIIA «3BE3/1a.

D¢ hekTuBHOCTH pabOTHI KOJOHKHM 3aBUCHUT OT KOJUYECTBA (JIETMBI,
MOCTyNawIle Ha opoueHue. Jlis mnoilydeHHs JOCTaTOYHOrO KOJMYECTBa
bnermpl  pekTu(dUKAIMOHHAS  KOJOHKAa JO/DKHA  OBITh  COENMHEHA C
KOHJIeHCaTOpoM. Poiib KOHZEHcaTopa ¢ YaCTUYHOW KOHJIEHCALMU MapOB MOXKET
BBITIONHATH OOBIYHBIN Nedaermarop. [Ipocras ycraHoBKa A pa3ieleHHs] CMECH
KUJKOCTEeW n300pakeHa Ha puc. 38.

[IInpokoe NMpUMEHEHNE NOIYYUIN KOHAEHCATOPBI, B KOTOPBIX ITPOUCXOINAT
IOJHAs KOHJEHCAllMsl BCEX IIApOB, MPOMIEAIIMX Yepe3 KOJOHKY. Takue
KOHJICHCATOPbI CHA0XKEHBI KpaHOM JJIs1 0TOOpa AUCTUILIATA.

Pextuduxanmio MOXHO BECTH Kak IpH aTMOC(epHOM JaBIICHWH, TaK U B
BakyyMe. Kak mpaBuio, B BakyymMe PEKTH(PHUKALHIO MPOBOAAT BBICOKOKHUITAIIUX
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WM TCPMHUUYCCKHU HECTOMKHUX CMECEH.

Bonpocwt ona konmpona:

1. Pacckasicume 6uobl u cnocobwvl nepe2oHKuU.

2. B kaxkux cnyuasx npumeHsOm NepecoHKY NpU ammoc@epHom
0aeseHuU, npu YMeHbUEeHHOM 0asleHUU (8 8aKyyme) u ¢ 800siHbiM napom. Ilouemy?

3. Pacckasxcume npunyun pabomul u yCmpOoUcmeo nepe2oHHO20
npubopa npuammoc@epHom 0asieHUu.

4. Pacckadxxcume npuHyun pabomsl U yCmMpoUucmeo nepecoHHO20
npubopa c800sIHbIM NAPOM.

HpaKTl/I‘IeCKaH 4acTb

4.1.4.1. Ileperonka npu armocgepHOM JaBJICHUU

Peaxmuevi: ouniiaemoe BeIECTBO.

Obopyodosanue: IPUOOP I TPOCTOM MEPETOHKH.

Cobpatp mpubOp IJIsT MPOCTON TEPETOHKH TPH aTMOC(HEpPHOM JTaBIICHUN

KakK MOKa3aHo Ha puc. 38.

[leperonnyto konady 1 ¢ MOMOIIBI0 BOPOHKU 3aMONHSIOT HE 0ojiee 4eM Ha
JIBE TPETH MEPETOHIEMON KUIAKOCTRIO. [lepes 3amoHeHreM MpruOopa U3MEPSIOT
00BEM MIIH BEC JKUIKOCTH.

[leperonnsrit mpubOop COOMPAIOT U3 CYXUX YUCTHIX JCTAICH U 3aKPEIUIIIOT
Ha mTaTuBax. BxirouaroT BOMy M OoXJaxiAeHHs. B kadecTBe HarpeBaress
UCIIONIB3YIOT OaHto (BO/ISHAS, MACIISIHASI) WU KOJIOOHArpeBaTelb.

KonTtponupys temnepatypy 6aHH ¢ MOMOIIBbIO BTOPOTO, 3aKPEILIEHHOTO Ha
MITAaTUBETEPMOMETpPA 2, YCTAHABIUBAIOT TaKOW HArpeB, KOTOPHIA 0OecreurnBaeT
pPaBHOMEPHOE, MEJICHHOE KUIEHUE COAEPKUMOTO KOJIObI. B mpuEMHUK JOJIKHO
najaTh He OoJjiee JABYX Kamellb YUCTOrO W MPO3PAayHOro JHUCTUIUIATA B CEKYHIY.
TombKkO TIPU TaKWX YCIOBUAX TEPMOMETP B KOJOE IMOKa3bIBAET TeMIIEpaTypy,
COOTBETCTBYIOIIYI0 TOYKE PAaBHOBECHUS MEXKIy MHapoM M >KUJIKOCTBIO; MPH
CIIMIIKOM OBICTPOM MEpEeroHKe Naphl JIETKO IMeperpeBarTcsa. TeMmeparypy
MEPErOHKHU 3aMUCHIBAIOT B XKypHAI.
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Puc. 38. IIpubop 1151 mpOCTOi MEePErOHKH:
1 - komba Bropma; 2 - tepMomeTp; 3 - HUCXOIAMMK XONOIWIBHUK JInOmxa;
4 - ajutonxk; 5 - mpuéMHas Koaoa

IleperoHky Henb3s NpoAOKaTh Jocyxa! 3aKaHYMBAIOT €€ B TOT MOMEHT,
KOI'Jla TeMIlepaTypa KUIIEHHUsI OKaKeTCs Ha 2-3 rpajiyca BbIILIE TOW, IPU KOTOPOH
nepexojauiaa ocHoBHas ppakuus. [1o OKOHYaHUM MEPETOHKHU ONpPEAEIAoT 00beM
WIM BEC JUCTUILIATA, a TAK)KE OCTAaTKA B IEPETOHHOM KoJI0e.

3apanme. [IpoBecT OYMCTKY OAHOTO M3 MPEAJIOKEHHBIX PacTBOPUTEIEH
10 YKa3aHHUIO NIPENOAABATEINS.

B oprannueckoM CHHTE3€ OYE€Hb Ba)XXHA 'YHUCTOTA" HCHOJIb3yEMBIX
pactBoputeneid. Yacto naxe HEOONbIIME MPUMECU MPEMSITCTBYIOT MPOTEKAHHIO
peakuyM, MO3TOMY OYMCTKA PACTBOPUTENEH SIBISETCS aKTyaJbHOW 3aJadeil s
XUMHUKA-CUHTETUKA.

Xopogopm

Twn=61,2°C; ng*’=1,4455; d4'°=1,4985

AzeotpomnHas cMmech (XJ0poOopM-BOIa-3TaHOI) COACPKUT 3,5% BOIBI U
4% cnupra, oHa kunuT npu 55,5°C. [IponaxkHplil XJI0poPOpM COAEPKUT CIUPT B
KauecTBE CTAOMIM3aToOpa, CBSA3BIBAIOIIETO OOpA3YIOUIUICS TpPH Pas3IoKEHUHU
docreH.

Ouucmka. BCTpsSXUBalOT € KOHIIEHTPUPOBAHHON CEpPHOW KHCIOTOM,
MIPOMBIBAIOT BOAOM, CylIaT HaJ XJIOPUCTHIM KaJIbLILEM U TIEPETOHSIOT.

Buumanue! Beaeactsue onacHOCTH B3phIBa XJIOPO(OPM HEJb3si IPUBOIUTH
B CONPUKOCHOBEHHUE C HATPUEM.

YeTrIpexXJOPUCTHIN yIJIEpog

A3zeoTponHas cMecb ¢ Bogou kumut npu 66°C u comepxut 95,9%
YEeTBIPEXXJIOPUCTOTO yriieponaa. TpoitHas azeoTpomnHasi cMech ¢ Bojaou (4,3%) u
staHosioM (9,7%) xunut nipu 61,8°C.
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Ounctka u cymka. OOBIYHO JOCTATOYHO TMEPErOHKH. Boma mpu 3TOM
yaalsercs B BHJE a3COTPONMHOM cMecH (TIEpPBBIC 4YacTH JAHCTHILIATA
otOpackiBaioT). Ecin k cyIke u OYMCTKE MPEIbSBISIOTCS BRICOKUE TpeOOBaHUS,
TO YETBIPEXXJIOPUCTBIH YIJIEPOJ KHUIIATAT C OOpPaTHBIM XOJOJMJIBHHKOM 18 4 ¢
okcusioM pocdopa (V), meperonstor ¢ aedaermMmaropom.

YeThIpeXXJIOPUCTRIM  YIIIEPOJl HENb3s CYIIMTh HaTpueM (OMacHOCTh
B3pbIBa!).

ITAaHO.JI

Twn = 78,33°C; ng®®=1,3616; ds'>=0,789
OTaHON CcMeluBaeTcs ¢ BOJOH, 3dupom, xijopodopmoM, OEH30JI0M B
JMOOBIX COOTHOIIEHUsIX. A3€0TporHas cMmech ¢ Bojaod kunut npu 78,17°C u

conepkuT 96% otanona. TpoiiHas a3zeorpomHas cMmech ¢ Bogou (7,4%) wu
6enszosioM (74,1%) xunut nipu 64,85°C.

Ilpumecu. CHUHTETUYECKHIN CIUPT 3arpsi3HEH YKCYCHBIM albACTHIAOM U
alleTOHOM, STUJIOBBIM CIIUPT, MOJYyUYECHHBIN NMPU OPO’KEHUHU - BBICIIUMH CITUPTAMHU
(cuBymHBIMU MacnamMu). Jlns neHatypauuud J00aBISIOT TMUPHUAWH, METAHON U
OCH3MH.

Cywrxa. B 1 1 nponaxknoro "abcoat0THOro" cnupTa pacTBOPSIIOT 7 I HATPUA,
npubamnsoT 27,5 T AMATUIOBOTO 3dupa (PrameBoil KUCIOTH U KUMATAT | 9 ¢
OoOpaTHBIM XOJIOJWJIBHUKOM. 3aTeM MEpPEeroHstoT C HeOOJbIION KOJIOHKOH.
Otronsrommiicss coupt  comepxkut Menee 0,05 Bomel. W3 mpomaxHoro
"abCoMIIOTHOrO" CIUpTa CJeAbl BOJABI MOKHO YJIATUTh U JIPYTUM CIOCOOOM: 5 T
Maraus 2-3 9 kurgataT ¢ 50 mut "abcomroTHOro" crnmpra, K Koropomy gobarieH 1
MJI YETBIPEXXJIOPUCTOTO YIiiepona, 3areM mnpubasistor 950 mu "abcomtoTHOro"
cupTa, KUIATAT eme 5 4 ¢ 0oOpaTHbIM XOJOAWJIbHUKOM. B 3akimoueHuu
MEPErOHSIOT.

Obnapyacenue 6oovl. Cnupt, conepxamuii 6onee 0,05% Boabl, OcaxkIaeT
00BEMUCTBIN OeJIbIii 0ca oK 13 OEH30IPHOTO PACTBOpA TPUATUIIATA ATTIOMUHUSL.

4.1.4.2. Ileperonka ¢ BOASIHbIM IAPOM

Peaxmusbi: ouniiaemoe BEECTBO.

Obopyodosarue: pudOP AJI TPOCTOM MEPETOHKHU.

CobpaTh npubOp NEeperoHKy ¢ Mapom Kak Moka3aHo Ha puc. 39.
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Puc. 39. [1pubop asis neperoHku ¢ BOJISIHBIM TapOM:

1— mapooOpazoBatelb; 2 — TPOWHHK C 3KUMOM; 3 — TeperoHHas kKoioa;

4 — XONOIUIBHUK; 5 — AJUIOHXK; 6 — npuémHas Koyida; 7 — npeJoxXpaHuTeIbHas
TpyOKa; 8 — moaBoasias Tpyoka; 9 — TpyOka, oTBOAsIIAs Map

[Tap oOpasyercs B mapoBuke 1 (BMECTO HEro MpUTOIHA M KOj0a).
[IpenoxpanutensHass TpyOka 7 CIOyXUT [0 BBIDABHUBAaHUS JaBIICHUA,
COCTMHUTENIHOE 3BEHO - JJIsl BBIMyCKa KOHJEeHcaTa. Ilap depe3 moaBoasiryro
TpyOKy 8 BXOAWT B MEPETOHHYIO KOJOY 3, B KOTOPOW HAXOIUTCS paszzelseMas
cmech. OOBIMHO 73Ty KOJOy Takxke HarpeBaroT. JlUCTWIUIaT MOCTyHaeT B
XOJOIUIBHUK 4, KOHIEHCUPYETCS U Yepe3 aJUIOHXK 5 CTeKaeT B MPUEMHHUK O.

Hebonpmne konuyecTBa BELIECTBA MOXKHO IEPErOHATh, HE MOJIb3YSCh
apOBUKOM, a J00aBisisi HEKOTOPOE KOJIMYECTBO BOJbI HEMOCPEICTBEHHO B
MIEPErOHHYIO KOJIO0Y.

3aganue 1. [IpoBecTu meperoHkKy ¢ BOASHBIM IapoOM HPUPOJHOTO CHIPbS
(JlemecTKu po3, €JOBBIE WIOJKW) C LEJIbI0 TMOJNYYeHHUS BOJHOW BBITSKKH
spupHoro macna. Jasg 3TOoro B KONMOy 3arpyxkaercss TNPUPOAHOE CHIPBE,
3aJIMBAETCS BOJIOW M OCYIIECTBIISICTCS TIEPETOHKA C BOASHBIM TapOM.

3amanue 2. Ilomyuuth O€3BOJHYIO IIABEJICBYIO KUCIOTY U3 €€ CMECH C
BOJION,ITyTEM a3€0TPOMHON OTTOHKH BOJIBI.

[leperonka cmecw HABYX JKHIKOCTEH, HEPaCTBOPHUMBIX JApPYr B JIpyTe,
IPUMEHSIETCA TaKKe JUIsl BBICYIIMBAHMSI OPraHUYECKUX BEIIECTB IYTEM Tak
Ha3bIBAEMOU a3eompontol omeoHKu 600bl. C 3TOU 1ENbI0 OCYIIaeMO€e BEIECTBO
CMEIIMBAIOT C OPraHWYECKUM pPACTBOPUTEIEM, HAlpUMeEp, OCEH30JI0M WIIU
YEeTBIPEXXJIOPUCTBIM YIJIEPOAOM, U MOJBEPraloT CMECh HarpeBaHUIO B Mpudope
Ui nieperoHku. [Ipu 3ToM MpOUCXOAUT OTIOHKA BOJBI C ApOM OPraHMYECKOIO
BellecTBa (IpU TeMIeEparype, Jiexalled HIKe, 4YeM TeMmIepaTrypa KUIEHUs
CamMoro HU3KOKHIISIIIIETO KOMIIOHEHTa cMecH, HanpuMmep, 0enzona nin CCly). [pu
JA0CTATOYHO OOJBIIOM KOJIMYECTBE OPTaHHMYECKOTO PACTBOPHUTENS MOXKET OBITh
JOCTUTHYTO MOJIHOE 00€3BOKMBAHHIE OCYIIIAEMOTO BEIIECTBA.
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4.1.4.3. Pektudpuxanus

Peaxmusbi: ouniiaeMoe BEIIECTBO.

Obopyodosanue: Tlpubop s PppakIMOHHONW TEPETOHKU. Pektudukamms
pu aTMOC(HEPHOM JTABICHUH

Co0path mpubOp A1 IEPETOHKHA CMECH KaK TToKa3aHo Ha puc. 40.

Puc. 40. [Tpu6op ansa GpakiimOHHON IEPETOHKHU:
1 — neperonnas xonba; 2 — aeduermaTop; 3 — TEpPMOMETD;
4 — XOJOMUIILHUK; 5 — aJUIOHXK; 6 — npuéMHas Koaoa

3apanme. PaznenuTe Ha KOMIIOHEHTBI CMECh ATaHOJA U OyTaHOJA MYyTEM
pexktudukanuu npu atMochepHom nasieHun. Cobepute ciemyroniue Gppaxiuu:
a) 1o 82°C («umcThIil aTaHoN»); 6) oT 83 mo 110°C (mpomexyTouHas Gpaxius);
B) OCTaTOK.

N3mepbTe 00beM Ppakiiuu U ocTaTka.

4.1.4.4. Ileperonka B Bakyyme
Peaxmuswbi: ouniiaeMoe BEIIECTBO.
Obopyodosanue: TIpubGop 11sl MEPETOHKYU MPU TOHKCHHOM JaBJICHUH.

3apanue. OcCynIeCTBUTh MEPETOHKY XHWHOJIHMHA TMPU OHUKEHHOM
naBiaeHuu. T KUIL.XUHOJWHA MTpu aTMocdepHoM nasienuu -237,7°C, a npu 17 mm
pT. cT. -114°C.
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Puc. 41. ITpubop 115 NeperoHKy NP MOHUKEHHOM JaBJICHUM:
1 — xon6a Knsitzena nim kpyriiononHas konbda ¢ Hacaakoi Kusiizena;
2— KaIltuJiIsp, COG,I[PIHGHHLIIZ C PC3MHOBBIM IIJIAHI'OM C 3a)KUMOM; 3 — TCPMOMCETP,
4 — XONOAUIBHUK; 5 — IJIOHXK; 6 — npuémHast koiba; 7 — mpeaoxpaHuTeabHast
CKJIsIHKA, 8 — MaHOMCTP

Bonpocul ona konnokeuyma:

1. Jlms yero ucnodp3yroT AeduierMaTop npu GpakMOHHON neperonke?

2. Yro Takoe azeorpomHble cMmecH? Kakume CymecTBYIOT METOAbI HUX
paznenenus?

3. Ilpu kakoii Temnepatype (Bbiie uiau Huxe 100°C) Oyaet kunets BoAa B
ropax? OTBET NOSICHUTE.

4.I'me ocTarTCs MNPUMECH IPU OUYKMCTKE OPraHUYECKUX COEAUHECHUU
METOJOM IEPETOHKM?

4.1.5. Toukocaoinas xpomarorpadus (TCX)

Xpomamoepagueti Ha3bIBAIOT LENyI Tpynmny (QU3MKO-XUMUYECKUX
METOJIOB pa3jiefieHus, OCHOBaHHBIX Ha padotax LIsera (1903 r.) u Kyna (1931 1.).
Paznmuuaror xpomatorpaduio B KOJIOHKaX, TOHKOCJOWHYI0, Ha OyMare, Tra3oByIo.
Paznenenue BemecTB B AITHX Ciy4yasxX MPOUCXOTUT JIMOO B pe3yibTaTe
pacmpeneneHus MEXIy JByMs OKUIAKUMU  (paszamu  (pacnpedenumenvHas
xXpomamoepacghus), TMOO BCIEIACTBUE PA3TMYHON aICcOPOMPYEMOCTH BEIIECTBA
KaKUM-JTH00 afcopOeHTOM (adcopoyuonnas xpomamozpaghust).

Xpomarorpadusi B TOHKOM CJO€ 3aKJIFOUYaeTCs B HCIOJIb30BaHUH,
HarpuMep, OKCUJla aJlOMHUHMS B KadecTBe copOeHTa. B nmaHHOM ciydyae B
paslieJICHUU UTPAET pojib KakK pacipeesieHue, Tak U aacopOorusl.

[ToaBuxHyIO a3y, B MOTOKE KOTOPOH MepeMelaeTcs pasjeisiemMasi CMECh,
HAa3bIBAIOT 3/IF0€HMOM, a PACTBOP, BBIXOJSIINI M3 CJIOS HEMOJBWKHON (a3bl U
COJIEp KAl pacCTBOPEHHBIE KOMIIOHEHTBI CMECH, - 21H0AMOM.

B 3aBucuMocTH OT TOTO, B KAKOM HAIpPaBICHUH MEPEMEIIACTCS 2170eHm TI0
MJIACTUHKE, PAa3INYaroT:

. BOCXO/ISIITYI0 TOHKOCTIOMHYIO XpoMaTorpaduro

. HHUCXOIAITYIO TOHKOCJ’IOﬁHYIO Xpomartor pa(bmo
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. TOPU30HTAIBHYIO TOHKOCTIOMHYIO XpoMaTorpaduro
. paguaNbHYI0 TOHKOCIOWHYIO XpoMaTorpaduio.

Bocxoasimasi TOHKOC/I0MHAsA XpoMaTorpagpus

OrtoT BUJ Xpomarorpapuu Haubosiee pacHpoCTpaHEH U OCHOBAH Ha TOM,
4TO (PPOHT XPOMATOrPAPUUECKON CUCTEMBI MOJHHUMAETCS MO IUIACTHHKE IO
JACHCTBHEM KaNWUIAPHBIX CHJI, T.6. (PPOHT XpomaTtorpaduyeckol CHCTEMBbI
JIBUKETCS CHU3Y-BBEpX. JlJIsI 3TOro MeToja HCIOJIb3yeTcsl HamboJiee MpocToe
o0opynoBaHue, TaKk KaK B KayecTBE XpomaTorpaduueckoil Kamepbl MO>KHO
UCIIONIb30BaTh JIO0YI0 EMKOCTh C IUIOCKMM JIHOM U IUIOTHO 3aKpBIBAIOIIEHCS
KPBIIIKOH, B KOTOPYIO CBOOOJHO MOMEINAETCsl XpoMaTorpaduieckas miacTUHKA.
Meton Bocxopsmiell TOHKOCIOMHOM XpomaTtorpaguu HMMEET psia  CBOHUX
HejocTaTkoB. Hampumep, ckopocTe mnopHsTHs (pOHTA MO  IUIACTUHKE
IIPOMCXOANT HEPABHOMEPHO, T.€. B HU)KHEHN 4acTH OHA camasi BBICOKas, a 110 Mepe
NOJHATUS (DPOHTA yMEHbIIAETCS. DTO CBA3aHO C TEM, YTO B BEpXHEH 4acTu
KaMepbl HaCBIIEHHOCTh NTapaMKU PAaCTBOPHUTEIS MEHBIIIE, IO3TOMY PACTBOPUTEND
¢ Xpomarorpauyeckoil MIACTUHKU HCHApseTCsl UHTEHCHUBHEE, CJIEI0BATENbHO,
YMEHBIIAETCS €r0 KOHLEHTpalusi U CKOPOCTh JBIKEHHS 3amemisiercs. /Jlns
YCTpPAHEHMs] ATOr0 HEAOCTAaTKa MO CTEHKaM XpoMmaTorpauyeckod Kamepbl
MPUKPETIISIOT MOJIOCKU (PUIBTPOBAIBHON OyMaru, o KOTOPHIM MOTHUMAIOIIASICS
Xpomatorpaduyeckas CUCTeMa HACBIIIAET IMapaMu KaMepy 10 BceMy 00bEMY.

HekoTtopsie xpoMaTorpadguueckre KaMmepbl UMEIOT Ha JHE pa3JelieHue Ha
JB€ BaHHOYKH. JTO YCOBEPIIECHCTBOBAHHE IO3BOJISIET HE TOJIBKO YMEHBIIUTH
pacxoj XxpoMarorpapuueckod CUCTEMBbI (JJ1s1 MOJyYeHUs: HEOOXOIMMOM BBICOTHI
XpoMmarorparorpaduyeckod cucTeMbl TpeOyeTcss MEHbIIUHA 00beM) HO U
UCIIOJIB30BaTh JOMOJHUTEIBHYIO KIOBETY JUISI PACTBOPUTEINS, YBEIMUYHUBAOLIETO
JIABJICHUS HACBIILICHHBIX [1APOB B KaMepe.

HenocraTkom Takke MOXHO CUYMTATh HEOOXOUMOCTb CIEAUTH 3a PPOHTOM
pacTBOpUTENS, TaK KaK BO3MOXHO "yOeraHue" JUHUM (POHTA PACTBOPUTENS 10
BEPXHETO Kpas. B TakoMm cilyyae onpenenuts AEMCTBUTENIBHOE 3HaUYeHHE Ry yxe
HE MPEICTABIISIETCS] BO3MOXKHBIM.

Hucxoasmas TOHKOCI0MHAs XpomMaTorpagust

OTOT MeToJ  XpoMmarorpaguu  OCHOBaH Ha TOM, 4TO (pPOHT
XpoMaTorpaduuecko CHUCTEMbI OITyCKAeTCA MO IUIACTUHKE B OCHOBHOM IO
JEUCTBUEM CHJI TSDKECTH , T.€. (DPOHT MOJABMKHOM (pa3bl IBIKETCS CBEPXY BHU3.
Jlyist aTOrO METo/Ma B BEpXHEW 4YacTu XpomaTorpaduyeckod Kamepbl KpPEemuTcs
KIOBETa ¢ XpomaTorpaduyeckor CUCTEeMOW M3 KOTOPOW C MOMOIIbI0 (putuiisa Ha
XpoMaTorpaduuecKyro MIACTUHKY MOCTYMaeT PACTBOPUTEIh, KOTOPBIM CTEKaeT U
MPOUCXOIUT XpoMaTorpadupoBaHUe UCCIEAYEMOTO 00pasIia.

K HemocTaTkam 3TOro MeTojia MOKHO OTHECTH YCIIOKHEHHE 000pY0BaHUSI.
DTOT METO/T UCTIOJIb3YETCSI B OCHOBHOM B OYMa)KHOM XpomaTorpaduu.

I'opu3oHTaIbLHAS TOHKOCJIOIHAS XpoMaTorpadus
DTOT METOJT HanboJIee CI0KEH B anmnaparypHoM oopMIIEHUH HO HanboJee
ynoben. Tak, B Xpomartorpaduyeckoil Kamepe IUIaCTHHKA pa3MeIaeTcs
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TOPU30HTAIBHO M MOJaya CUCTEMbI MPOUCXOAUT HA OJIMH Kpall IUIACTUHKUA C
nomMomblo  Gutwis. OPOHT pacTBOPUTENS] JBUXKETCS B MPOTHUBOIOJIOKHYIO
CTOPOHY.

Ectb emé onun npuém, nmo3BOJSOIINAN ITPEIEIbHO YIIPOCTUTh Kamepy. s
ATOr0 XpoMarorpauueckyro IUIACTUHKY Ha aJIFlOMUHHUEBOM OCHOBE Clerka
M3rubaroT U MOMEIIAIT B Kamepy. B manHoM cityyae cuctema OyieT MocTynarh C
IBYX CTOPOH OJHOBPEMEHHO. [l ATOM LENW MOIXOAST TOJIBKO IJIACTUHBI C
ATIOMUHUEBOM MOJJIOKKOW, TaK Kak IUIACTHKOBas M CTEKJIIHHAs OCHOBA
"Hecrubaema', T.e. HE coxpaHseT hopmy.

K nocTonHCTBaM 3TOr0 METO/1a MOKHO OTHECTH TO, YTO B TOPU3OHTAIBHOM
KIOBETE HACBILIEHUE MApaMU CHCTEMbI MPOUCXOJUT ropas3io ObICTpee, CKOPOCTh
IBWKEHUS (POHTA TOCTOSHHASA. A TIpU XpoMatorpaupoBaHuM C JBYX CTOPOH,
¢dpoHT He "yOeraet".

PaguajbHasi TOHKOCJIOMHAs XpoMaTorpapus

PanuanbHasi TOHKOCIOWHAs xpoMarorpadusi 3akirodaercss B TOM, YTO B
LIEHTp IUIACTUHKA HAHOCUTCS HCCIENYEMOE BEHIECTBO M TyJla K€ MNOAAETCs
AIIOEHT, KOTOPBIN ABUKETCS OT UEHTPA K Kparo MJIACTUHKHU.

Pacnipenenenrie  KOMIOHEHTOB CMECH  TMPOMCXOAUT MEXAYy BOJIOW,
NOTJIOMEHHON HOCHUTENEM', H MepEeMENIAlOIMMCS Yepe3 3Ty HENOJABHKHYIO (ha3y
pactBoputeneM (nodsudcnas ¢asza). Ilpm sTom neiictByer 3akoH Hephcra.
KOMIOHEHT cMecH, KOTOpBIA JIETY€ PacCTBOPSAETCS B BOAE, IEPEMEIIACTCS
MeJJICHHEEe, YeM TOT, KOTOPBIN Jierye pacTBOPUM B MOABMXHOM (aze.

AncopOrus 3aKIr04aeTcss B TOM, YTO MEXKJy HOCUTEJIEM U KOMIIOHEHTaMU
CMECH YCTAHABJIMBAIOTCS aJICOPOLIMOHHBIE PAaBHOBECHS - JUISI  KaXKJOTro
KOMIIOHEHTa CBOE, PE3YyJbTATOM YETO SIBISETCS pa3Hash CKOPOCTh MEPEMEIICHHS
KOMIIOHEHTOB.

KosmnuecTBEHHOM  MEpPOM  CKOPOCTM  MNEPEHOCA  BEIIECTBA  NPH
MCIIOJIb30BaHUU OTIPEACTIEHHOTO a/ICOPOCHTA U PACTBOPUTEIS ABIISETCS BEIHMUMHA
Ry (¢pakmop szameonenus wma xosappguyuenm noosuscrnocmu). Bemmuuny Ry
OMPENENSAIOT KaK YaCTHOE OT JIEJICHUSI PACCTOSIHUS OT MATHA O CTAPTOBOM JIMHUH
Ha BeTMYMHY Mpobera pacTBopuTens (JTUHUA (PPOHTA) OT CTAPTOBOM JIMHHH:

PaccTosnue oT NATHA 10 C'.I"dl']T(‘.IBE'.Iﬁ JIHHHH

R.Jr'=

Pacctosnne ot jpoHTa pacTBOpHTENA 10 CTapTa

Benmuuuna Ry Bcerma MeHbllle €IMHMIIBI, OHA HE 3aBUCUT OT JJIMHBI
XpOMaToOrpaMMbl, HO 3aBUCUT OT TPHUPOABI BBIOPAHHOTO PACTBOPUTEN U
azgcopOeHTa, TeMIeparypbl, KOHIICHTPAIlUU BEIIECTBA, MPUCYTCTBUS TMPUMECEH.
Tak mpu HU3KOW TemIlepaType BEIIECTBA MEPEMEMIAIOTCS MEIJIEHHEE, YeM IpHU
Oonee BBICOKOHM. 3arpsi3HEHMs, COJEp)Kalluecss B CMECH HCIOJIb3YEMbIX
pacTBopHTeNiel, HETOMOT€HHOCTh  aJCOpOCHTa, IOCTOPOHHWE WOHBI B
aHaJIM3UPYEMOM PACTBOPE MOTYT U3MEHSTh BETMUUHY Ry

! Hocurenb — aIcOpOEHT, HATIPUMEDP OKKCh AFOMUHUSI, KpaXMall, IEJUTIJI03a, H BOJA 00Pa3yoT HEHOOBUNCHYIO
dasy.
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HNHuorna ucnonb3yrot gaktop Rs:

Paccrosn HE, n[]l?rl,]i.'iilii‘.lll.‘ BEINCCTBOM OT JIHHHH 00 CTapTa

R=

J:}E{JCTL‘.IHHH{.’.. np('.lﬁ;li."HH[‘.lt' BEINECTBOM, MPHHATBIM 3d CTAHA4APT, OT JTHHHH J0 CTApTa

B otnuuune ot RyBenuunaa Rs MokeT ObITH O0JIbIIE WU MEHbIIE 1.

3naueHue Rrompenensercs TpeMs OCHOBHBIMU (DaKTOpaMHu.

[IEPBbIII ®AKTOP - cremeb CpoOJICTBa XpomaTorpapupyemMoro
OPraHMYECKOTO COCIMHEHUS K COpOCHTY, KOTOpas BO3pacTaeT B CIEIYIOIIEM

pAany:

aJIKaHbl < AJIKEHBI < MPOCThIE F(PUPBI < HUTPOCOECTUHEHUS < aJIbJECTHIbI <
HUTPUIIBL < aMUABI < COUPTHI < THOPEHOIBI < KAPOOHOBBIE KHCIOTHI

[To Mepe yBennueHus yuciia QyHKIMOHAIBHBIX TPYII SHEPTHs acopouuu
Bo3pacTtaet (R ymensinaercs). Hanuune BHyTpUMONEKYISPHBIX B3aUMOIEHCTBUH,
HalpuMep BOJOPOJHBIX CBsI3eH, HA0OOPOT YMEHbLIAET €€ CIOCOOHOCTh K
ancopOuuu (Ry yBennuuBaetcs). Tak, o-HUTPOGEHOIBI U 0O-HUTPOAHUITHMHBI HMEIOT
Oonpmiee 3HadeHne Ry , dem m- u n-u3omepsl. Ilnockue MomeKynbl
aJIcopOMPYIOTCSA JTydIlle, YeM HEIUIOCKHE.

BTOPOI ®AKTOP - cBoiicTBa CaMOro copOeHTa, KOTOPBIC OMPEACIITIOTCS
HE TOJIBKO XWMHMYECKOM NPHUPOAOM BENIECTBA, HO W MHUKPOCTPYKTYpPOH €ro
aKTUBHOM TOBEPXHOCTH. B KauecTBe COpOCHTOB daile BCETO HCHOIB3YIOTCS
OKCHJ| JIFOMUHUS, CUIIMKArellb, TUIIC C pa3MepOM IpaHy 5-50 MKM.

Okcuo amomunus o0NamaeT yaelbHOM moBepxHocThi0 100- 200 M%T,
MMEET HECKOJIbKO aJCOPOIMOHHBIX LEHTpoB. OAHM M3 HUX HU30MpaTeIbHO
COpOMPYIOT KUCIOTHI, Apyrue - ocHoBaHus. [Ipu stom nns xucnor ¢ pKa <5 u
ocHoBanuii ¢ pKa >9 xapakrepna xemocopouusa. Oxcus amoMuHus 3P PeKTUBEH
TaK)Ke IS pa3fesieHHs] alMKIMYECKUX YIJIEBOJOPOJIOB C PA3IMYHBIM YHCIOM
JBOMHBIX U TPOWHBIX CBS3EH.

Cunuxaeens (S102xH>0), obnagaeT 3HaYNTEIHLHO OOJBIIEH COPOIMOHHON
€MKOCTBI0, 4yeM okcua amoMuHus. B TCX npuMeHSIOTCS KpyIHOIOPHUCTHIE
MapKH cenukareis ¢ pazmepoM nop 10-20 HM u ynenbHOM noBepxHOCThIO 50-500
M?/r. CHITMKarellb XAMHYECKH MHEPTEH K OOJIBIIMHCTBY AKTHBHBIX OPraHMYECKUX
COCIMHEHMM, OJHaKO Omaromaps kucibiM cBoiictBaM (pH 3-5) mocrtatouno
MIPOYHOCOPOUpyeT ocHOBaHUs ¢ pKa>9.

Tunc - copbent, obmagaronuii HEOOJNBIIONH COPOIMOHHON EMKOCTBHIO WU
Majol akTUBHOCTHIO. Mcmomb3yercs s XpomarorpadupoBaHUs MOJISPHBIX
COCTMHEHHM, a TaKKe COCIWHEHUH, CONEpKalIuX OONBIIOE YHCIO PA3IUYHBIX
(GYHKITMOHATBHBIX TPYIITHPOBOK.

TPETUM  ®AKTOP -  mpupoma  DJIIOGHTAa,  BEITECHSIOIIETO
a7IcopOMpOBaHHbBIC HAaaKTUBHBIX IIEHTPaX MOJIEKYJBI HccleayeMbIx BemiecTs. [1o
BO3PACTaHHUIO TIOUPYIONIEH CITOCOOHOCTH ITFOCHTHI MOTYT OBITH PACITOJIOKEHBI B
CIEIYIOIINHN PSI:;
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dbTop3amenieHHbIE aJTKaHbl < H-TIEHTaH < H-OKTaH < I[UKJIOTeKCaH <
YEeTBIPEXXJIOPUCTHIN yraepo < 6eH30s < XJ0pohopM < XJOPUCTHI METUJIEH <
TUATWIIOBBIN 3dup < TeTparuapodypad < ameToH < AUOKCaH < JTWIALETAT <
HUTPOMETaH < MPOMAHOJ < 3TaHOJ < METAHOJI < YKCYCHAasl KUCJIO0Ta < BOAa

DIIOOTPOINHBINA PAJ COXPAHSIET ATOT MNOPANOK MIPAKTUYECKU I BCEX
NOJIIPHBIX aACOpPOEHTOB. [l aKTHBMPOBAHHOIO YIJIL U TpaUTOBON Caxw,
KOTOpBIE  aJCOpPOMPYIOT  MPEUMYLIECTBEHHO  HEMOJSPHBIE  MOJIEKYJIBI,
AIIIOOTPOIHBIM psAJl UMeeT OOpaTHBIA MOPSIOK - AMIOUPYIOIIAsi CIOCOOHOCTh B
STOM PsIly OT BOJIbI K O€H30I1y BO3pACTaET.

DI00TPONHBIN P JIJ1s1 HETIOJIPHBIX aICOPOEHTOB:

BOJa < METAHOJI < DTAHOJ < alleTOH < JTUITHJIOBEII 3(1)1/1p < 3THIareTar <
H-TeKcaH < O€H30I1

OJr0eHT BBIOMPAIOT TakuM 00pa3oM, 4TOOBI 3HaueHUE Ry mccmemyembix
BEILIECTB HaxoAwnoch B npenenax 0,2-0,85. [Ipu 3TOM NpUXOAUTCS YUYUTHIBATH HE
TOJIKO CBOMCTBA JJIIOEHTa, HO W CBOHCTBAa COpOEHTa, a TakKXkKe MPUPOAY
IIOJBEPracMbIX HCCIEIOBAHUIO coeauHeHud. Hampumep, ecnu  BelecTBo
oOnanaer ciaObIM CPOACTBOM K COpPOEHTY (ajKaHbl, raJOr€HONPOU3BOIHBIC,
IPOCThIE 3PUPBI), TO UCIONB3YIOT CIOW C BO3MOXHO OOJbIIEH aKTUBHOCTBIO U
IPUMEHSIIOT PACTBOPUTEIN ¢ MUHHUMAJIbHOU 3JIOMpYIOLEl criocoOHocThI0. [Ipn
XxpomaTtorpa@UpoBaHMM aMHUHOB, CIHMPTOB, (PEHOJIOB, KApOOHOBBIX KHUCIOT
MPUMEHSIOT CTa00aKTUBHBIE COPOCHTHI U BEICOKOAKTHBHBIE DITIOCHTHI.

[IpenmymiecTBaMu TOHKOCJIOWHON XpomaTtorpaduud 1O CpPaBHEHHUIO C
APYTUMHU METOJIaMH XpOMaTOrpaduu ABISIFOTCS:

L 4 BBICOKAaA CCIICKTMBHOCTD,

L 4 OoubIIas YYBCTBHUTCIIbHOCTD,

L 4 HC3HAYUTCIIbHAA 3aTpaTa BPCMCHU,

¢ BO3MOXHOCTbD HUCIIOJIB30BaHUA arp€CCUBHBIX  PCAKTUBOB  IJIA

IIPOSIBJICHHUS IISITEH.
TEXHMKA PABOTbBI

IIpuroroBienne xpomarorpagpuyecKux IVIACTHHOK C HE3aKPEIUIEHHBIM
ci10eM copOeHTa OCYIIECTBIISIIOT HEMOCPEACTBEHHO Iepena pabotoil. s 3Toro
UCIIOJIB3YIOT CIEHUAIbHBIN BaluK (C YTOJIMICHUSAMU TIO KpasiM), MPOBOJSL
KOTOpbIM (HO HE IMpOKaThiBasi) MO COPOEHTY, HACHIIAHHOMY Ha CTEKJISTHHYIO
IJIACTUHKY, TMOJY4YaloT CJIOW ompenenéHHON ToimuHbL. Takoil cioit copOeHTa
JIETKO MOBPEXJIAETCS U MOKET CChINAThCS CO CTEKJIA, YTO SBJIAECTCS HEYT00CTBOM
B pabore.

[ImactTuHKE C 3aKpeIuIéHHBIM CclIoeM copOeHTa Oonee ynoOHBI B
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oOpamienuu. B kauectBe (ukcaTtopa copOeHTa K CTekiy (WIM WHOM OCHOBE)
OPUMEHSIOT OOBIYHO THIMC. [IpUroTOBIIEHHYIO KalMIly COpOeHTa B BOJAE C
nob6aBkoil okoio 10% rumca HAHOCAT HaA IUIACTMHKY W OCTaBIAIOT Ha
TOPU30HTAJILHOM TOBEPXHOCTH 10 BbIChIXaHUA. C MOMOINIBIO CIEIHATBHBIX
npruOOPOB MOXKHO HAHOCUTH CIIOM 3aJaHHOU TOJIIUHBL [11acTUHKY aKTHUBUPYIOT
nyreM Harpesanust npu 110-150°C B cymmisHOM mkady.

CyI1ecTBYIOT TOTOBBIC IIJIACTUHKHA C 3aKPEIIEHHBIM CJIOEM, HaIllpuMep
mactuHkH «Sorbfily, «Silufol» u a.p.

Puc. 42. Xpomarorpamma,
i i MOJMYyYEHHAs] TNpPU  Pa3ACICHUU
______________ g CMECH TPEX KOMIIOHEHTOB
6.. ————— METOJ0M TOHKOCJIOMHOM
xpomarorpaduu
e e 1 3 !
| I
- |
14
! Y__ Y

Ha puc. 42 mnoxka3zaHo, kak 0003HAUYAIOT CcMAPMOBYI0 JUHUIO HA Kpasx
IJACTUHKU (MoayMaiite, modyeMy €€ He CIeAyeT MPOBOJUTH YEpe3 BCHO
IJIACTUHKY?), uemvlpe cmapmoeulx mouyky W JUHUI0, HA KOTOPOH 3aKaHYMBAIOT
npoOer pactBoputens (iunus ¢uuuuia). CTapTOBBIE TOYKH JTOJDKHBI HAXOAUTHCS
Ha pacCTOSHUM 6-8 MM OT Kpas IUNIACTUHKH U OT APYT ApyTa.

Hanecenne mnpoObI — BaxHbIM J3Tam, oOeCHEUYMBAIONINI KauyeCTBO
xpomartorpaMMbl. C MOMOILIBI0 MUKPONHUIETKH WIM KalWisipa Ha CTapTOBBIE
TOYKH HAHOCAT MO OAHOMN Karuie 1-3%-HOoro pactBopa MCCIEAYyEMBbIX BEIIECTB.
JluameTp MsITeH NMpU HAHECEHUU He JoJDKeH ObITh Oosbine 0,5-0,7 cMm, Tak Kak
BOXHBIMU  (aKTOpaMu  SIBIISIIOTCSL  KOJIMYECTBO HAHOCUMOTO BEIIECTBA U
KOMITAKTHOCTh MATHAa HAHOCHUMOTO pacTBopa. B ciydae ciumikom OOJBIIOTO
KoJM4ecTBa oOpaslia ajacopOIMOHHOM EMKOCTHM COpOEHTa MOKET OKa3aThCs
HeJocTaToyHo. M BelecTBO, KOTOPOE€ HE MOXKET MOJHOCTBIO COPOMPOBATHCA,
OyIeT MpOCTO PacTBOPSTHCS B IIIIOCHTE, a HE JCCOPOMPOBATHCS B IpOIEcCe
xpoMmartorpadupoBanusi. B 3Tom ciydae, Kak ¥ Py HAaHECEHWW PAacTBOpa B BUIE
OOJBINIOTO TISATHA, TOJYYAIOTCS CIWIIKOM BBITSHYTHIC IISITHA, a BEIIECTBA C
OMm3Kkol  XpomaTorpaduyeckold IMOABUKHOCTBIO MOTYT CJIUTBCA B OJHO
BBITAHYTO€ MATHO. MMHUMAIbHOE KOJIMYECTBO HAHECEHHOro  oOpasna
JTUMUTUPYETCS TOPOTOM YYBCTBUTEIBHOCTH METOJa OOHApPYKEHHS ISITHA Ha
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miactuake. OObIYHO I8 a”Haiam3a gocratouno 0,1-20 MKT BeiecTsa.

a) 0)
Puc. 43. a) Dkcukarop, 0060pymOBaHHBIN 0) WCIONBP30BaHWE CTakaHA W
JUIsl TOHKOCJIOWHOW XpoMarorpaduu; yamky [letpu 111 TOHKOCIIONHOM
XpoMaTorpaduu

Pa3nesnienue BemecTB OCYLIECTBIISIIOT B XpOMaTOrpaUuecKux Kamepax.
[InacTuHKy C HaHecEHHBIMH O0pa3llaMM BBICYLIIMBAIOT M [OMEIIAIOT B
kamepy (puc. 43), Ha OHO KOTOpOM cioeM B | CM HaJIUT PacTBOPUTEb.
[ImacTUHKY C 3aKperuIEHHBIM CJIO€M MOKHO pacmojiaraTtb MOJ JIFOOBIM YIJIOM
HAKJIOHA, a C HE3aKPEIUICHHBIM clioeM-Tioa HeOompmuM yriaoMm (15-20°). Ipu
MOMEIICHUH TUIACTUHKK B KaMepy HaHECEHHbIE MpOObI HE JOJDKHBI OKa3aThCs
HUXKE YPOBHS KUJKOCTH.

Ilon nmelicTBHEM KanWJULSIPHBIX CHJI PACTBOPUTEID MOJHUMAETCA IO CIIOKO
M yBJIEKaeT ¢ cO00M KOMIOHEHThl HAHECEHHOW CMECHU - KaXIbI C XapakTepHOM
JUIsL HETO CKOpOCThiO. JlJI HAWIydIlIero mpoBEAEHUs XpoMarorpaupoBaHus B
CTaKaH4YMKEe, HCIIOJIb3YEMOM B KAaue€CTBE KaMephbl, HECKOJIBKO pa3 B30alTHIBAIOT
pPacTBOPUTEIN, YTOOBICO3AATh HACBIIIEHHYIO ITapaMH PaCTBOPUTEINS aTMOc]epy.

[locne Toro, kak (PpOHT pacTBOPUTENS JOXOAUT 10 KOHEYHOM JIMHUH,
MJIACTUHKY BBIHUMAIOT U CYIIAT HA BO3yX€ WJIU B CYIUMJIBHOM IIKaQy.

OO0Hapy:keHHe BelIeCTB HA XPOMATOIPAMMAX OCYILIECTBIISIIOT 10 MSTHAM.
Ecnu BemiecTBO OkpailieHO, TO pe3yibTaT XpomaTorpadupoBaHUs MOXKET ObITh
BUJICH cpa3y. beclBeTHbIe MSATHA OOHAPYKUBAIOT C MOMOIIBIO XUMUYECKUX WU
ONMUYECcKUx METOJIOB.

JInst mposiBIIeHUsT BBICYHIEHHYK) OT PACTBOPUTENS IJIACTUHKY C MOMOIIBIO
pacHbUINTENEH OINPBICKUBAIOT COOTBETCTBYIOUIMMM PEAKTUBAMH, JAIOIIUMU
OKpAIIICHHBIE TPOAYKTHl C aHAIM3UPYEMBIMHU BEIIECTBAMU. beCUBETHBIE MATHA
(bIyopecupyomux BEIIeCTB MOXKHO OOHApYXHTh, OCBEIIas IJIaCTHHKY Y-
CBETOM. YHUBEPCAJIbHBIM MPOSBUTEIIEM JJII OUCHb MHOTHX BEILIECTB CIIYKHUT HOJI.
JIns mposiBiieHUsT XpoOMaTorpamMMy I[OMEIIAOT B 3KCHKATOp, 3alOJIHEHHBIN
rapamMyd MoJa; JUIsl 3TOr0 Ha JHO JKCHUKATOpa KIAJyT HEKOTOPOE KOJIUYECTBO
noaa. Yepes 15 MUHYT MJIACTUHKY BBIHUMAIOT, U30BITKY MOJIa JAIOT UCHAPUTHCS
Ha Bo3ayxe. Ha mecrte opraHMyeckux BELIECTB OCTAKOTCS KEITO-KOPUYHEBBIC
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natHa. HekoTopeie BemiecTBa, HampuMep VYIJEBOJIbI, OOYTIUBAIOTCS IPHU
HarpeBanuu 10 250-300°C, 4to Tak € MOXET OBbITh HCIOJB30BAHO MPU UX
OOHApYKEHHH.

Jloka3aTeJbCTBOM HMAEHTHYHOCTH HCCIIEIyEMOIrO BEIIECTBA 3aBEIOMOMY
CTaHJApPTy SBIAETCS coBHajgeHue BenuuuH Ry C 3TOM 1enbi0 BEMIECTBO
U3BECTHOTO  CTPOCHMs, HA3bIBAEMOE  CBHUJETENIEM, XpomaTorpadupyroT
OJIHOBPEMEHHO C AHAIM3UPYEMBIM BEIIECTBOM WM cMechblo. HecoBmanenue
BEJIMUUH Ry aHATM3UPyEeMOro BEIIECTBA U CBUACTEINS MOTHOCTBIO UCKIIIOYAET UX
TOXIECTBEHHOCTh, B TO € BpeMs COBMHaJcHUE €HI¢ HE SBISAETCS TMOJHOU
rapaHTued UJAEHTUYHOCTHM JABYX BemiecTB. HanéxHocTs wuaeHTUPUKALIIN
3HAQYUTEIHLHO TOBBIIIACTCS, €CIM OJMHAKOBbIE 3HaueHUs Ry aHanmuzupyemoro
BCIIIECTBA W CBUIECTENS IMOJIYYEHBI MPU XpomaTorpadupoBaHUU B HECKOIBKUX
Pa3JIMYHBIX PACTBOPUTEIISIX.

[Tytém cpaBHeHus 3HaueHUs Ry co crnpaBOYHBIMHM JaHHBIMH JIOCTATOYHO
TOYHO JTOKa3aTh UJICHTUYHOCTh HENb35, TaK Kak 3HaueHUe Ry B 3aMeTHOM cTeneHu
3aBUCHUT OT YCJIOBHM XpoMaTtorpagupoBanust (MIPUPOJIbI U KAYECTBA PACTBOPUTENS
U copOeHTa, TeMIepaTypsbl U T.1.)

H3yqeﬂue GIIUAHUA pacmeopumeﬂeﬁ HA 6€JIUHYUHY Rf.

Ha nnactunke pazmepoM 25x75 MM OTTOYEHHBIM MSTKUMM KapaHaamom 0e3
HaXUMANPOBOAAT OCEBYIO JHHHUIO. KOPOTKMMH MONEPEYHbIMH HITPUXaMU Ha
paccrossHuM 10 MM OT Hayaja JIMHUM M C MHTEPBAJIOM |8 MM OTMEUarOT MecTa
HaHeceHud 1poO. C MOMOIIBI0 MHUPONUIETKH C OTTAHYTBIM KOHLOM WJIU
KaTuOpOBAaHHOTO Kamwuisipa B 3T Touku BHocaT mo 0,005-0,01 mu pactBopa
CMeCH M3y4daeMbIX BemmecTB (s ocBoeHus MeToga TCX ymoOHO MCTHOIB30BaTh
KpacuTeln — a300€H301J1, 7-METOKCHa300€H30i1), TuaMeTp 00pa3yromerocs niaTHa
HE JIOJDKEH MPEBbIAaTh 2 MM. 3aTeM Ha LEHTP KaxKAOoW HaHECEHHOM MpoObl U3
IUIETKA C OTTSHYTHIM KOHIIOM HENPEPHIBHO MOJAIOT BBHIOPAHHBIM 3JIIOEHT C
TaKOH CKOpPOCTbIO, YTOOBI OH BIUTHIBAJICS B COPOEHT 0e3 00pa3oBaHMs Ha €ro
IIOBEPXHOCTU CJIOA KUAKOCTH. [IOMMMO WHIMBHIyaJIbHBIX PACTBOPUTENEH W3
AIIIOOTIIPOITHOTO Psifia MOXKHO B3SITh UX CMECH: rekcaH — xsopodopm (1:1), rexcan
— xyopodopm — osrtunanerar (2:1:1) m np. H3MepstoT auamerp KoJiell,
00pa30BaHHBIX BEIIECTBOM U (DPOHTOM 3JIHOEHTA, U BBIUUCISAIOT BEIMUUHY Ry

HnameTp KonblAa BElECTBA

Ry=

JnameTp dponTa 3moeHTa

Haubonee moaxoasmuMm sSBISIETCS 3IIIOEHT, 00€CIeUnBAIOIIMNA pa3/ieleHne
pu 3HaueHusAX Ry B npenenax 0,2-0,8.

OTOT METOA, IOJYYMBIIUN HA3BAHUE MUKPOYUDKYIAYUOHHO20, IIAPOKO
UCTIONB3YeTCs 1711 moA0opa »moeHToB B TCX 1 KOTIOHOYHOM XpoMaTorpaduu.
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Bonpocul 0na konmpona:

1. Ocnosnoti npunyun TCX. Kax npoucxodum pazodenenue eewecms 8
TCX Ilonsamue noosudicHOU U HeNOOBUNCHOU (PA3bl.

2. Jlamv  nouamue  ¢axmopa 3ameoneHus uiu  Kodppuyuenma
nooguxcrocmu. Kakumu ¢haxmopamu onpedensemcs e2o eenuyuna?

3. Ha uem ocnosvieaiomcs npu evlbope snoenma u copoenma npu
nposeoenuu TCX?

IIpakTuyeckas 4acTb

4.1.5.1. Oo0HapyxeHue ackopOHHOBOI KuCJaA0ThI (BUTaMuH C) BO
(ppykTOBBIX COKaX.

Peaxmusbi: cok anenbcruHa (JJTMMOHA, MaHJIapuHa, PSOUHBI, TpaHaTa u Jp.),
ANMIOEHT (3TaHon — rekcad 3:1), 1%-Hblil pacTBOp aCKOPOMHOBOM KHUCOTBHI.

Obopyodosanue: qamku [letpu, crakansl, aacopoeHT Sorbfil, KanumIsapsI.

Ha crapToByIl0 JNHMHHIO TUTACTUHKH HAHOCAT MPOOBI OT(HUIBTPOBAHHOTO
COKa amnenbCUHa (JIMMOHA, MaHIapuHa, psAOuHBL, rpaHata U ap.) U 1%-Horo
pacTBOopa acKOpOMHOBOW KHCIJIOTHI TaK, YTOOBl PAacCTOSHUE MATEH OT OOKOBBIX
KpaeB U Mexy co0oil Obuto He MeHee 1 cMm. Korga nsiTHa moJCOXHYT, IUTACTUHKY
MOMEIAIOT B CTAaKaH, Ha JHO KOTOPOIO HAJIMBAIOT 2 MJI 3JI0€HTa (3TaHOd —
rekcad 3:1). YUrtoObl 5II0€HT HE HCHApsUICA C TMOBEPXHOCTH IUIACTUHKH,
HakpbIBatoT ctakaH 4damkoil Ilerpu. Ilocne nmoctmxeHus smroeHTa (PUHUIIHON
JIMHUH, BBIHUMAIOT IUTACTUHKY U BBICYIIMBAIOT €€ Ha Bo3ayxe. /st oOHapykeHus
COEMHEHUI IMOMEIIA0T IUIACTUHKY B JKCUKAaTOp C mapamu uoga. OTMedaroT
MPOSIBUBILKECS ISTHA U ONPEIEISIIOT 3HaueHne Ry ackopOMHOBOM KUCIIOTHI.

4.1.5.2. O0HapykeHHe JMMOHHOM KMCJIOTHI B JIUMOHE.

Peaxmuebi: cok nrumMoHa, pacTBOP JIUMOHHOM KUCIIOTHI, JIFOCHT (3TAHO —
rekcas 3:1).

Obopydosanue. vamiku [letpu, ctakansl, agcopOeHT Sorbfil, kanumiaps.

AHaIOTUYHO TIPEABIAYIIEMY OIBITY Ha TUIACTMHKY HAHOCSAT MpPOOBI COKa
JUMOHAa ¥ pacTBOpa JIMMOHHOM KHUCJIOTHI («CBHUJETENbY»). BBINOIHAIOT
xpomartorpadupoBanue u oOHapyxkenue aHanoruuno 4.1.5.1. Omnpenensitor
3HayeHHE Ry JIIMMOHHON KUCIIOTHI.

4.1.5.3. O0napyxenue kopeuHa B 4ae u Kode.

Peaxmueuvl: pacTBopsI yasi, Kode u KopenHa, THOEHT dTAHOJL.

Obopydosanue. vamiku [letpu, ctakansl, aacopoeHT Sorbfil, Kanumspsl.

Ha nuHMIO cTapTa miiacTUHKA HAHOCST KaIljid BOJHOTO pacTBoOpa 4as, Kode
n kKodewHa («cBUAETENb»). I[lmacTHHKY MOMEmAlOT B XpOMaTorpaduuecKyro
CHCTEMY C 3TAHOJIOM B KadecTBE AMIOeHTa. JleTekTHupoBaHuEe KOPEHHA MPOBOSAT
napamu noaa. OnpenensroT BennuuHy R, kodeunna.
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4.1.5.4. Boiesienne koenHa U Ka4eCTBEHHAsI peaKUusl HA Hero.

Peaxmuswi: cyxoit uyail, 30%-HbIII BOJHBIA pPAcTBOpP MEpPOKCHUAA
BOJI0OPO/1a, KOHIEHTPUPOBAHHBIA pacTBOp ammuaka, 10%-Hblid pacTBOp COJISIHON
KHCTIOTHI.

Obopyodosanue: bapdopoBas daiika, BOPOHKA, BaTa, acOeCcTOBas CETKa,
CyXoeroprouee, MpeAMETHOE CTEKIIO.

Kodenn MoxHO MOMydnTh U3 JUCThEB Yas. s 3Toro B dappopoByro

qamky HachmaioT okojio 0,5 - 1 r cyxoro yasi, HaKphIBalOT €€ BOPOHKOH C
3aTKHYTHIM BaTHBIM TaMIIOHOM OTBEPCTHEM M HArpeBalOT Ha acOECTOBOM ceTke
okoso 10 muH. CHauana Ha BHYTpPEHHEH 4YacTH BOPOHKH KOHJEHCUPYIOTCS
KamelbKu BOJIbI, a 3aTe€M HAuYMHAET BO3TOHATHCS KOQEuH, Oejble TOHKHUE
KPUCTAJUIBl KOTOPOTO OCAXKIAIOTCA HA XOJOIHBIX CTEHKAaX BOpOHKH. HarpeBanue
MpEeKpaIialoT M MOCie MOJHOTO oXJaxaeHus (GapopoBoil yalIkd KpUCTaILIbI
Ko(herHa CUMIIAIOT CO CTEHOK BOPOHKH U PACTBOPSIIOT B 1 MIT BOJIBI.

Jns mpoBepku Hanmuuusg KodewHa | Kamiro MOJYyYEHHOrO pacTBopa
HAHOCAT Ha NPEAMETHOE CTekso, A00aBmsitoT 1 kammo 30%-HOro BOIHOTO
pactBopa mnepokcuaa Bogopoaa u 1 karmio 10%-Hoi constHOM KuciaoTel. CMech
OCTOPOKHO BBINIAPUBAIOT JI0CyXa HaJ IUIAMEHEM Cyxoro roprouero. CTekio
OXJIAKJAOT U A00aBISIIOT | Karuilo KOHIIEHTPUPOBAHHOIO pacTBOpa aMMHMaKa, a
3aTeM CTEKJIO BHOBb HAarpeBarOT JO0 IOJHOIO HcmapeHus Boubl. IlyprypHo-
KpacHbBI! I[BET ISITHA YKA3bIBAET HA HAJIN4UKE KopeuHa.

B omuéme Oenarom 661600 06 0OHApYIHCEHUU 3AA6]IEHHBIX KOMNOHEHMO8
8 cokax,ppykmax u uae (koge).

Bonpocwl konnokeuyma:

1. KakoBa knaccudukaius xpomaTorpadguuecKux METO0B UCCIEOBAHUS.

2. Kakue cymecTBylOT MeETOJIbl MJii OOHAapy>XEHHs BEIIECTB Ha
XpoMarorpammax?

3. YUem memraeT HaHECEHHUE CIMIIKOM OOJBIIOrO KOJIWYECTBAa 0Opasla Ha
MJJACTUHKY?

4. Kak ¢ nmomonipto TCX MOXKHO J0Ka3aTh HACHTUYHOCTH HCCIEAYEMOTO
BEILIECTBA 3aBEJOMOMY CTaHAAPTY?

5. llpeumyiiecTtBa TOHKOCIOMHOM Xpomarorpadud MO CPaBHEHHUIO C
JPYTUMHU METOJIaMU XpoMaTorpadum.

4.1.6. KosioHo4yHasi xpomaTorpagus
[IpenapaTtuBHOE pa3jeneHle CMECH BELIECTB yJ00HEe BCEro OCYIIECTBISTh
B XpoMarorpauueckux KOJIOHKAX, 3allOJIHEHHBIX HEMOABMXXHOW (a3zoil. ITOT
OpUEM HKCIIONB3YETCS B aJCOPOLMOHHON, paclpeeUuTeIbHOM U HOHOOOMEHHOM
xpomarorpaguu. IIpuBogumoe HMXKE ONUCaHUE KacaeTcss HauboJiee YacTo
UCIIOJIb3YEMOT0 aJCOPOIIMOHHOIO BapHaHTa.
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[Ipocreiiiass KOJIOHKAa TMPEJACTABISIET COOOM CTEKISIHHYIO TpPYOKYy ¢
OTTSIHYTBIM KOHIIOM (BEpXHHUH KOHEI] TPYOKH MOKET ObITh CHAOXKEH HUTH(OM):
MO>XHO HCIIOJIb30BaTh TAKXKE aHATUTHUYECKYI0 OropeTky (puc. 44). OntumanbHOe
OTHOILIEHUE BBICOTHI KOJOHKM K €€ nuameTrpy cocraBiuser 10-15:1. Jlud
KOJIOHOYHOM XpomaTorpaduu UCTONb3YIOT COPOEHTHI ¢ pazmepom vactuil 40-400
MKM. COOTHOIICHHE KOJMYECTBA pa3lelisieMOl cMech W COpOEHTa JOJIKHO
coctaBisTh mpumepHo 1:50-100. IlogGop pactBopuTens Uisl DIIOUPOBAHUS
OCYIIECTBIISIOT NpeaBapuTesibHO MeTotoM TCX Ha ToM ke copOeHTe.

Puc.44. Xpomatorpapudeckrue KOJIOHKH:
1-copOeHrT;

2- TaMIIOH;

3-dunbTp

[locne mpomyckanusi pacTBOpa, COJEPNKAIIETO CMECh BEIIECTB, Yepe3
KOJIOHKY, 3allOJHEHHYIO aJICOPOCHTOM, MPOUCXOAUT HX pacIlpeiesieHue I
BbICOTE. Ecnmu BemiecTBa OKpalieHbl, TO MOXKHO pa3pe3aThb KOJIOHKY U U3
COOTBETCTBYIOIIETO CJIOSI aCcOpOEHTa S3KCTPAarupoBaTh OTACIBHOE BEIIECTBO.
WNHorma MOKHO TIPOSBUTH OECIIBETHBIC BEIIECTBA, JO00ABISASA OMpPEICIEHHBIC
pearcHTHI, BBI3BIBAIOIINE TTOSBIICHUE OKPACKH.

Pa3jnesnienne BenyT (poHmMAIbHLIM, SMHOEHMHbIM WA GblMECHUMENbHbIM
MeTtonamMu. PpoHmanvhslli Memoo 3aKIIOYACTCS B IOCTOSHHOM IPOMYCKaHUHU
gepe3 KOJOHKY PacTBOPa, COAEPIKAIIEro CMeCh BemecTB. [1o Mepe mpoaBmkeHUs
pacTBOpa MO KOJIOHKE IMPOUCXOIUT HAKAIUIMBAHHWE JIETKO aICOPOHPYIOIIETOCS
BCIIECTBA B BEPXHEH YACTH, a TEpBas MOPIHUS IMPOIISIIIETO pacTBopa OyaeT
COJIEP)KaTh TOJIBKO BEIIECTBO C MajiOM CKIIOHHOCTHIO K aJCOPOIUU. DTOT METOJ
y100HO MIPUMEHSTH JISl OYUCTKU BEIIECTBA OTHEOOIBIIIOTO KOJNYECTBA MPUMECH.
AJZIcopOEHT MOI0MUPaIOT IKCIIEPUMEHTAIBHO.

Onoenmubviti. MemoO 3aKII0YaeTCs B TMPOIMYCKAaHWM pPacTBOpa CMECH
BCIIIECTB 4Yepe3 KOJIOHKY, B pe3yibTaTe Yero MPOUCXOAHWT WX aacopOnus, u
MOCJICTYIOIIEM TTPOMBIBAHUH KOJIOHKH YHCTHIM pacTBopuTeaeM (dmoeHToM). [Tpu
TOM TIPOMCXOJUT pa3JejicHHe BEIIECTB IO 30HAM B COOTBETCTBHH C UX
CIIOCOOHOCTRIO K anmcopOrmu. [locime ocTOpOoKHOTO BBITAJIKMBAHHS BCETO CIIOS
azcopOCeHTa M3 KOJIOHKH €ro pasNeisioT IO TPAaHMIAM 30H, €CJIM OHU BHUJIHBI, H
AKCTPArupyoT HHAUBUIyaTbHBIC BEIECTBA IMOIAXOJAIINM PACTBOPHUTEIEM IIPH
HarpeBaHuu. Eciiu 30HBI HEe BUIHBI, TO BO MHOTHX CIydYasX UX MOYKHO IPOSIBUTH,
moaBeprasi  oOpaboTke  OmpeAeEHHBIMH  peareHTaMu  Wiad  oOjydas
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yIbTpaduoIeTOBbIM CBETOM. [IpM HEBO3MOXXHOCTU MPOSIBICHUS BECh CIION
azcopOeHTa JeNAT Ha HECKOJIbKO PAaBHBIX YacTed, U3 KaxJAOW JKCTPArupyroT
BEIIECTBO M OISITh Xpomarorpadgupyror. MHorma mnpombiBaHUE MNPOBOAST
MOCJIEAOBATENBHO PAIOM PACTBOPUTENIEH WM HMX CMECEM € MOCTENEHHO
MOBBIIIAIONICHCS PACTBOPSAIONICH CIHOCOOHOCTHIO WJIM MOJSIPHOCTHIO, TOTJa
pazziesieHue IporcXoIuT OoJiee mosiHo. [Ipu npuMeHeHnn noasIpHOTo aacopOeHTa,
HarpuMep, OKCUJla QJIIOMUHUS, PACTBOPUTEIb HEOOXOJUMO BBHIOMpaTh B
COOTBETCTBUM C TaK Ha3bIBAEMBIM «IJIIOOTPOMHBIM  PSIIOM», TA€ OHH
pacrnoJiararoTcs B MOPSAKEBO3PACTAHUS UX MOJISIPHOCTH:

nerpoyielubiil dpup < OeH3uH < cepoyriepos; < YEThIPEXXIJIOPUCTHIN
yraepo < 0eH30JI< XJIOPUCTHIH MeTWieH < XJIOpohopM < ITUITUIIOBBINA d3Pup <
TUALETaT < aleToOH < MPOMaHod < MeTaHoN < BoAa < Jie[IgHas YKCYCHas
KHCIIOTa < TUPUIUH

Jlisi HaHeceHusl BEWIECTBAa Ha aJCOpPOEHT clenyeT OpaTh PacTBOPUTEID,
CTOSIIIMIA 1O BO3MOXHOCTH ONM)KE K Hadally psAjaa, a A HPOSBICHUS H
AIIOUPOBAHUS - MOBBIIIATH MOJSIPHOCTh MYTEM IMOCTENEHHOTO MpPHUMEIIUBAHUS
CJIEYIOILIErO B JAHHOM PsIIy PACTBOPUTEIIS UIIU MTOJHOW 3aMEHbI IEPBOHAYAJILHO
B3STOrO pacTBOpUTEN cieayroumMm. B ciydae HemossipHOro ajcopOeHTa,
HaIpUMep aKTUBUPOBAHHOTO YIJIsl, BHIOMPATh PACTBOPUTENH CIIEAYET B 0OpaTHOM
MIOPSIZIKE.

[Ipu evimecnumenvhom Mmemooe TPEABAPUTEIBHO aJCOPOUPOBAHHYIO
CMECh BEILECTB IPOMBIBAIOT B KOJIOHKE PACTBOPOM JPYTOro BEIIECTBA, KOTOPOE
azicopOupyeTcsi Jerdye BCEeX OCTAIBHBIX. JTO MPHUBOIUT K MOCIEAOBATEIHHOMY
BBITECHEHUIO M PA3LCJIICHUIO OCTAJbHBIX BELIECTB B COOTBETCTBHM C UX
CIOCOOHOCTBIO K ancopOruu. Tak, Mpu BHITECHEHWH ABYX BEIIECTB TPETHUM,
coOupasi MOpPUMH BBITEKAIOLIETO0 M3 KOJOHKM pacTBOPA, MOJYYAarOT CHayaja
pacTBOp TPYAHO aJCOPOUPYIOIIETOCS BEIIECTBA, 3aT€M CMECH 00OMX BEIIECTB C
MOCTENEHHBIM IMOBBIIIEHUEM KOHLIEHTPAIMU BTOPOTO.

TEXHMKA PABOTbBI

3anoyiHeHHe KOJOHKH COPOEHTOM HEOOXOAWMO MPOBOAUTH TIHIATEIHHO U
aKKypaTHO; 3TO - Ba)KHOE YCJIOBHE YCIEHIHOTro paszeneHus. Eciau kojioHka He
CHa0XeHA TOPHUCTHIM CTEKISIHHBIM (QUIBTPOM, B CYKAIOIIYIOCS YacTh KOJOHKH
MIOMEIIAIOT HEIJIOTHBINA TaMIOH M3 00BIYHON MJIM CTEKISHHOM BaThl. 3allOJIHCHHUE
KOJIOHKM COPOEHTOM OCYIIECTBIISIOT ABYMs criocodoamu. Tspkénbie COpOEHTHI,
HaIlpuMep OKCHJ aJIOMHHUS, MOCTEIICHHO BCHIMAIOT B KOJIOHKY, 3aIlOJTHEHHYIO
HETIOJISIPHBIM PACTBOPHUTENIEM, TOCTYKHBas IO KOJOHKE PE3HMHOBOM IPOOKOI.
JI€rkue copOeHThl (CHIMKareiab) BHOCAT B BHJIE CYCIICH3UU B HEIOJISIPHOM
pactBoputesie. PacTBopuTenio Jar0T BBITEKATh M3 KOJIOHKH, IPH 3TOM COPOCHT
ymoTtHseTcsa. CycleH3uio J00aBISIOT J0 JOCTHKEHHS HEO0OXOIUMOW BBICOTHI
crobuka copOoeHta. B o00omx cmocob6ax 3aroiaHeHHus HEeO0OXOIUMO CIICIUTH,
yTOOBI YPOBEHb PACTBOPUTENIS HE OKa3ajiCsl HUXKE cliosi copOeHTa. B mpoTuBHOM
ciydae B COpPOEHTE BOBHUKHYT TPEIIMHBI UJIA BO3AYIIIHbBIC MTY3bIPH.
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Puc. 45.
JlaGopaTtopHas
xpomarorpaduueckas

YCTaHOBKaA:
1-kamnenbHast BOPOHKA;
2-KOJIOHKA;
3-NpUEMHUK.

Pa3nesieHne cMecH BEIIECTB OCYIIECTBISIETCS B KOJOHKe (puc. 45),
3aMoJIHEHHOH copOeHTOM. CMech, MOAIEKAIILYIO Pa3eIeHHI0, BHOCST B KOJOHKY
B BHJE KOHIIEHTPUPOBAHHOIO PACTBOpPA JKEJIATEIbHO B PAaCTBOPUTEIIE MEHEE
MOJIIPHOM, YEM TOT, KOTOPBIM OYJEeT MPOU3BOJUTHCA AMtonpoBaHue. Kak ToOibko
pacTBOp BIUTAETCS, HAUMHAIOT MTO/IaBaTh BEIOPAHHBIN 3apaHee IIFOCHT.

OIIIOEHT MOJAI0T B BEPXHIOIO YaCTh KOJIOHKH, U OH BBITEKAET CAMOTEKOM.
PerynnpoBaTe CKOpOCTH BBITEKaHUS MOKHO KPAaHOM, a MPHU €ro OTCYTCTBHH
CKOPOCTh IIOTOKAa YMEHBIIAIOT C IIOMOLIBI0 HAJETOr0 Ha HOCHUK KOJIOHKU
MIOJINATUJIEHOBOT'O UIAHTa MEHBUIETO TUAMETPA, KOTOPBIA MOYKET MEPEKUMATHCS
BUHTOBBIM 32)KMMOM. Y BEJIUYHUTH CKOPOCTh ITOTOKAa MOXHO IIyTEM IOBBILICHHUS
naBiaeHUs B KOJIOHKE. C 3TOM LIENIbIO BEPXHUNA KOHEL KOJIOHKH T'€pMETU3UPYIOT,
3aKpbIBasi €ro HUIM(GOM, KOTOPBIA Janee MPUCOEANHSIIOT K COCYy C AJIFOEHTOM,
PacnoyioKEHHOMY BbIILIE KOJIOHKH. [[aBiieHne MOKHO CO3[aTh U CHEUUaTbHBIMU
HacoCaMu, MOJAIOIIMMHU 3IIOEHT B TEPMETU3NPOBAHHYIO KOJIOHKY.

BriTekaronuii M3 KOJOHKH JIII0aT COOMpAaOT Mo (pakuusM (yAoOHBI
aBTOMATUYECKHE KOJUIEKTOPHI (hpakiinii, 0TOMparoIne paBHbIe 00BEMBI AITI0aTa B
npobupkw). Paznenenne 3akaHUMBAIOT MOCIIE aHAIM3a BeeX (PaKIIHii AIroaTa.

AHAIM3 2J110aTa B PEIKUX CIydyasx XpoMarorpapupoBaHUs CMECH
OKpAILIEHHBIX BEIIECTB MPOBOAST BHU3YyaJbHBIM MyTEM (TaK, KCTAaTH, MOCTyIal
aBTop Metona xpomatorpapuu M. C. LlBeT mpu pasaeneHun S5KCTpakTa U3
auCTbeB pacTeHuil). OOBIMHO K€ KaxAyl (QpakIUio 53J10aTa aHATIU3UPYIOT
Metonom TCX, cpaBHUBas €€ C pa3faeisieMOn CMECHIO.

bonee y,Z[O6HBIM SIBIISICTCSL TaKOM CHOCO6, Koraa 3JiroaTr Cpa3y U3 KOJIOHKH
IpoxXoauT 4CpPe3 KIOBCTY, I'IC OH aHAJIIM3HUPYCTCA (Ba‘laCTYIO C pGFHCTpaHHGﬁ Ha
CaMOHI/ICI_IC) KaKUM-JIL0O (bI/IBI/ILIGCKI/IM MCTOIOM, HaIIpUMCp
pe(bpaKTOMGTpI/I‘-IGCKI/IM, (bOTOMCTpI/I‘-ICCKI/IM, IMOTCHIOUOMCTPHUYCCKHUM.
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Bonpocwt ona konmpona:

1. Kak ocywecmensiom 3anoniHenue KOJOHKU cOpoenmom?

2. Kax npogoosim evi60p pacmeopumerisi 015 Xpomamozpaguposanus?
3. Kaxum 06pazom MOANCHO pe2yiuposams CKOPOCMb NOMOKa daoama?

IIpakTuyeckas 4acTb

4.1.6.1. Paznesnenune cMecH MOHO- U TOJIMHUTPO(EHOJI0B.

Peaxkmuebi: cMecb MOHO- W TOJMMHHTPOGEHOJIOB, XJIOPHUCTHIH METHIICH,
0€3BOIHBIN CynbGhaT HATPUsI, OKCUJT ATFOMUHUS, OEH3071.

Obopyodosanue: OrOpeTka BMECTUMOCTHIO 50 MII, BOPOHKA C OTTSHYTHIM
KOHIIOM, KOJI10a.

YacTh TEMHOM MACITHUCTON MAacChl, MOJYYEHHON MTPU HUTPOBaHUM (PeHOJIa
(4.2.4.2.3) pactBopsitor B 30 Ma xmopuctoro meruiaeHa. OOpa3oBaBIIMKICS
PacTBOPIIPOMBIBAIOT BOJIOM 10 TE€X IMOP, ITOKA MPOMBIBHBIE BOJIBI HE OYIyT UMETh
pH 2,5-3, cymar 1 4 Ge3BOaHBIM Cynb(aToM HATPUS U TMOCJE yHapuBaHUA O
o0bveMa 5-6 M1 MOBEPraroT XpoMaTorpapupOBaHHIO.

B xauectBe xpomarorpauueckoil KOJOHKH HCHOJB3YIOT OIOPETKY
BMECTUMOCTBIO 50 MJI, KOTOPYIO 3aMOJIHSIOT OKCUIOM AIFOMHHUSA M XJIOPUCTHIM
metuneHoM. [Tocie Toro kak xpomarorpadguieckas KOJoHKa OyAeT 3amojiHeHa U
HaJ] BEpXHEH dYacThio clios ajmcopOeHTa ocraércs okojio 0,5 M XJIOpPUCTOTO
METWJICHa, B KOJIOHKY Y€pe3 BOPOHKY C OTTSHYTHIM KOHIIOM HaJIUBaIOT
CKOHIICHTPUPOBAHHBIN pPACTBOP CMECH HUTPOCOCIUHEHUH U OJHOBPEMEHHO
OTKPBIBAIOT KpaH OropeTku. Konly, B KOTOpOH HaXOAWICS CKOHIICHTPUPOBAHHBII
pacTBOp HUTPOCOEIWHEHUM, OINOJACKUBAIOT 1-2 MII XJIOPUCTOTO METHUJIEHA U
MOJIYYEHHBIM PacTBOpP BIMBAIOT B XpomaTorpaguieckyro KoioHky. Ilocie Toro
KaK pacTBOpP BIUTAETCS B CIIOM COpPOEHTA, B KOJOHKY IOJAIOT DJIIOCHT —
XJIOPUCTBIA MeTuJIeH. BHavane HaOI10al0T pa3MbIBaHUE OKPAIICHHOW 30HBI, a
3aTeM €€ pa3lieICHHEe Ha OTIEIbHBIE 30HBI YHUCTHIX KOMIIOHEHTOB. I[locie
MOSIBJICHUSI TEPBBIX JKENTHIX Karellb d3Ji0aTa HAaYWHAIOT OTOUpaTh (paKIvu.
OcHoOBHBIC (GpaKIUU DJIH0ATA, COOTBETCTBYIOIIME 30HAM YHCTBIX KOMITOHEHTOB,
OoTOMpaIOT OTAEIBHO OT (PpaKIuii, COOTBETCTBYIOIMINX MPOMEKYTOUYHBIM 30HAM.
Bcero momy4aror 4eTbipe OCHOBHBIC (DPAKITUN: TIEpBask COACPKUT 0-HUTPO(DEHOT;
BTOpass — n-HUTpodeHosn; TpeThs — 2,4-gunutpodenon; yerépras — 2,4,6-
TPUHUTPOPEHOI.

Kontpons »ddekTuBHOCTH pa3nesieHusl OCYIIECTBIISIIOT Ha IUIACTUHKaX
Sorbfil, anroeHT — OeH301.

[locne ynapuBaHUST OCHOBHBIX (pPAaKIUN ¢ BBICYIIMBAHUS OCTATKOB
OTIPENIEISAIOT Maccy Kaxaou dpakuuu, €€ Temieparypy IUIaBJICHHS, ApPyTHe
(UBUKO-XUMUYECKUEKOHCTAHTHI.

IIo aHaAMOTMYHON CXEME€ MOYKHO pa3leisaTh MU30MEPHbIC HHUTPOAHWIMHBI,
IIOJIyYEHHbIE TNPHW HUTPOBAHWH AallCTAHWIWJIA a30THOM KHUCIOTOM B cpene
YKCYCHOM KHUCIOTHI. ['MIpoin3 aleTuibHOM 3aIUThl 11€7IecOo00pa3Ho MPOBOIUTH
nyTéM KunsyeHuss B 25%-HOW CEpHOM KHCIOTE 10 MOJHOIO pPacTBOPEHUS
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UCXOJHBIX COCAMHEHMH C MOCIENYoIeld HeHTpaau3anuell M30bITKa KHCIOTbHI
15%-npIMpacTBOpOoM NaOH.

XpoMarorpauueckyro  KOJOHKY  3aloJIHAIOT  CYCIIEH3MEW  OKCHAA
QIIOMUHMSL B TETpoJieHHOM »¢upe, HUTPOAHWIUHBI B BHJE pacTBOpa B
MUHUMaJIBbHOM 00BEME XJIOpodopMa IIIIOUPYIOT CMECBhIO XJopodopMa U
nerposaenHoro agupa 1:4, 1:2, 1:1. KoHTpoab — BU3yaJIbHbIN.

Bonpocwl konnokeuyma:

1. Ha yem ocHOBaH MeTO/ KOJIOHOYHOH XpomaTorpaduu’?

2. Kakue mMeTonbl pa3esieHus KOMIOHEHTOB CMECH CYIECTBYIOT? 3a cyeT
YEero NPOUCXOJIUT Pa3JIeIeHUE CMECU B KOJIOHKE?

4.1.7. KauecTBEeHHBIN JIEMEHTHBIN AaHAJIHN3

[IpuHAIEKHOCTh OPraHMYECKMX BEIIECTB K OIPEJCICHHBIM KjlaccaM
YCTaHABIUBACTCS (PYHKYUOHATbHLIM AHAIUZOM, UX YUCTOTA - XpoMarorpaduei,
CTPOCHHE - BCEMH CYIIECTBYIOIIUMHU (U3UKO-XUMHUUYECKUMHU  METOJIaMH
HCCIICIOBaHMS C YUETOM crmocoba TOMydeHHs, a B Clydae HEOOXOIUMOCTH U
pe3yJbTaTOB BCTPEYHOTO CUHTE3A.

Kauecmeennuiti snemenmuulti anaauz Mo3BOJISAET ONPENEIUTh, U3 aTOMOB
KakMX  DJIEMEHTOB  IIOCTPOCHBI  MOJIEKYJbI ~ OpraHWYECKOro  BEIIECTBa;
KOJIMYECTBEHHBIN DSJIECMEHTHBIM aHAIW3 YCTaHABJIMBAET COCTAB COCAWMHEHUS U
MPOCTEHIIYI0 (hOpMYITY.

[Ipy BBHITIOIHEHUU 3JIEeMEHMHO20 aHAAU3a OPTaHUYECKUE BEIIECTBA
«MUHEPATU3YIOT», T.C. pa3jlaraloT TaKuM 00pa3oM, YTOOBI YIepo,1 MPEeBPaATHIICS
B CO2, Bomopoa — B H20, azor — B N2, NH3 wnu nmanuna - uonsl CN- 1 T.I0.
JlanpHeliee omnpeseacHue IMPOBOAAT OOBIYHBIMH METOJaMU AHAJIUTHYECCKOMN
XHAMUH.

B ¢yukyuonanvnom amanuze NPUMEHSIOTCS XUMHYCCKHE, (pu3nyeckue u
(UBUKO- XUMUYECKUE METO/BI.

Jl1st KadecTBEHHBIX P00 Ha (QYHKIIMOHABLHBIE TPYTIIHI BRIOUPAIOT PEAKITUH,
MIPU KOTOPBIX MPOUCXOAUT U3MEHEHHE OKPACKH WU pasjeiieHue (a3 (BbINaJeHue
ocajka, BblJIeJIicHUE rasza). Peakiuii, xapakTepHBIX TOJIBKO ISl KaKOW-HUOYIb
OJHOW (PYHKIMOHAJIBHOM TPYyMIbl, U3BECTHO HEMHOTO, W JUISI TOTO, YTOOBI
YCTaHOBUTbH, K KAKOMY KJIACCy COCAMHEHUN OTHOCUTCS JAHHOE BEIIECTBO, HYXKHO
MpojenaTh HECKOJbKO KaYECTBEHHBIX PEAKIUM.

Bonpocwt 01a konmponsa:

1. Ymo maxoe kauecmeeHHblU AHAIU3?

2. Kakue cywecmeyiom 6udvl rauecmeennozo auanuza? Kpamko
onuwiume, 4mo no360siem onpeoeaums Kaxcovlil u3 Hux?

3. Kakoe ocHosHOe ycnosue npu npogedeHuu 31eMEeHMHO20 aHAIU3a
Op2anuyecKux geuecmas?
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IIpakTHyeckast 4acThb
4.1.7.1. OTKpBITHE YTIAEPO/IA U BOJIOPO/IA COXKKEHUEM BEUIECTBA C OKCUIOM
meu (10).

Peaxmusvr: mopomok oxcuna menu (II), caxaposa, 0e3BOIHBIN METHBIH
KyIIOpOC, U3BECTKOBAs BOJA.

Obopyoosanue.: TpoOUpKH, MpoOKa ¢ ra300TBOJIHON TPYOKOM, BaTa, CyXoe
roprouee.

g mpoBeAeHHsST IKCIEPUMEHTa B MPOOMPKY «a» (puc. 46) HAChIIArOT
yépHoro nopoika okcuaa meau (II) va Beicoty okono 10 mMm. JloGaBisitoT ogHy
JIOMATOYKY Caxapo3bl, THIATEJbHO MEPEMEMIMBAIOT, YHEPIUYHO BCTPAXUBAIOT
pOOHpPKY.

B BepxHIOI0 YacTh mMpoOMpPKU «a» BBOAST B BHUAE MPOOKH HEOOIBIION
KOMOYEK BaThl. HackImaroT Ha BaTy TOHKHH CJION O€I0oTo mopoiika - 6€3BOJHOTO
MEAHOTIO Kymopoca. 3akpblBalOT MHPOOUPKY «a» MpOOKOHM € TIa300TBOJIHOM
TpyOkoi. [Ipu 3TOM KOHel TpyOKH JOJKEH MOoYTH ynuparbcs B Baty ¢ CuSOs.
HwxHuii koHel TpyOKU MOMEIIAIOT B IPOOUPKY «O», MPEeBAPUTEIILHO HATMBAIOT
B He€ okojo 1-2 mi u3BecTKOBOM BOJbL. KoHel ra300TBOIHON TpyOKH TOJIKEH
OBITh MOTPY’KEH B U3BECTKOBYIO BOAY.

A s

Puc. 46. OTkpbITHE YII€pOJa U BOJOPOA

HarpeBator npoOupky «a» Ha ruiamMeHH ropeniki. Eciam npoOka MiIoTHO 3aKpbIBAeT
NpoOHPKY, TO 4Yepe3 HECKOJbKO CEKYHJ W3 Ta300TBOJHOM TPyOKHM HAYHYT
BBIXOJMTH Iy3bIPbKH Ta3a. Kak ToIbKO W3BECTKOBAs BOJIA TIOMYTHEET, BCIIEACTBHE
BbiienieHust Oenoro ocagka CaCO3, npoOupky «0» youpart. [Ipobupky «a»
MIPOJIOJIKAIOT HArpeBaTh MO BCEH JJIMHE /10 BaThl, MTOKA Maphbl BOJBI HE JOCTUTHYT
Oesoro mopoiika — cyiabdara MeIu, HaxOJAIIErocsi Ha BaTHOM TaMIIOHE, U HE
BBI30BYT ITOCHHEHUS €ro BCJeACTBUE 0Opa3oBanus kpuctauioruapara CuSO4 5H>O.
Ecnu kycok BaThl CIHUIIIKOM OOJIBINON, TO OHA TIOTTIOTHUT BBIACIMBIINAECS TTAPBIBOIBI U
MMOCUHEHUS MOXKET HE TIPON30UTH.

4.1.7.1. OTKpBITHE 230TA CIVIABJIEHHEM BelleCTBA ¢ METALINYECKUM
HATpHEM.
Peakmuevi: MOUY€BHHA, METAUIMYECCKAM HATPUW, OTUJIOBBIM  CIUPT,
CIIUPTOBOI pacTBOp (enomndranenna, pactBop FeSOs, 2 H pactBopa HCI.
Obopydosanue: cyxoe roprouee, TpoOUpKH.
Jna otkpeIThs a3ota 5-10 Mr UCOBITYEMOrO BEIIECTBA, HAIPUMEP, HECKOJIBKO

79



KPUCTAVIOB MOYEBHHBI, MOMEIIAIOT B CyXyl0 MpoOupKy. [IpuOaBistoT K MOYEBUHE
HEOOJIBIION KyCOYeK METAJUTMYECKOTO HATPHSL.

HarpeBatoT OCTOpPOXKHO CMeCh B IIJIJAMEHU TOPEJIKH, MPOOMPKY BHOCAT M
BBIHOCAT W3 IUIAMEHM, HE Harpesas €€ mocrossHHo! Korjga MoueBMHa pacIuiaBUTCs,
CIIEZST, YTOOBI OHA CMEIIANach ¢ HATpUEM ([l yCIexa OIbITa HEOOXOAUMO 4TOOBI
HATpHUl TUIABWICS BMECTE C BEIIECTBOM, a HE OTAEJIBHO OT HErO - HE Ha CTEHKE
npobupku!). Ilpu sToM nHorna Habmogaercs HeOombIIas Benbimika. Harpesator
710 T€X MOp, MOKa HE MOJIYYNUTCS OAHOPOIHBIN CILIAB.

Korma mpoGupka OCTBIHET, HO0ABISIOT B HEE 5 Karelb STWJIOBOTO CIMpTA IS
YCTPaHEHUsI OCTaTKOB METAJUIMYECKOTO HATPHSI, KOTOPBIM pearupyer co CUpTOM He
Tak OypHO, Kak c BoAoi. [Ipu 3ToM MporcxomuT oOpa3oBaHKE aJIKOTOJIsiTa HATPUS C
BBIJIEIICHAEM BOIOPO/IA:

2CHsOH +2Na—2C,HsONa+ H»

Yb6enuBmmch, 4YTO OCTaTOK HATpUs MPOpPEarupoBal CcoO  CIHPTOM
(mpekpamaeTcs IMWIICHWE OT BBIACICHUS Iy3BIPHKOB Ta3a), J00aBISIOT B
npoOUpKy 5 Kamenb BOABI M HAarpeBaloT €€ Ha IUIAMEHHM TOPEHKH, YTOOBI BCE
pactBopuiiock. [Ipy 3TOM LIMaHUA HATPUATIEPEXOIUT B PACTBOP, & AJKOTOJISIT HATPHS C
BOJIOM 00pa3yeT eAKYIO LEI0Yb:

C.HsONa+HOH — C,HsOH +NaOH

JloGaBnsitoT B mpoOMpKy 1 Karumo crnupToBOro pactBopa deHondranenHa.
[TosiBIeHHE MaIMHOBO-KPACHOTO OKpAIIMBAHUS TIIOKA3bIBAET, YTO B PACTBOpE
oOpazoBanace Imenodb. llocie sToro BHecTH B TpoOMpPKY | Karumo pacTBopa
xkerne3Horo kynopoca FeSO4 o0praHOCOIEpIKaIIero mpuMech cyibdarta sxenesa (111)
Fex(SOs4)3. B mpucyTcTBuM 1IeT09MHEMEICHHO 00pa3yeTcst TPSI3HO - 3ENIEHBIN 0CAIOK
runpokcua xkenesa (II) B cmecu ¢ sxxénteiMocaakoM rupokcua xemnesa (111).

[Ipu Hamuumm B pacTBOpe M30BITKA ITMaHWAA HATpHs THIpokcHn xkernes3a (1)
00pa3yeTKOMIUIEKCHYO KENTYIO KPOBSIHYO COJIb:

Fe(OH), +2NaCN — Fe(CN), +2NaOHFe(CN), +4NaCN — Nay[Fe(CN)g]

[Iurnerkoif HaHOCAT B LEHTP (PUIBTPOBATHHOM OyMaXKKH KAaIlTIO KUIKOCTH
u3 npobupku. Kak Toipko Kamis BOHUTaeTcs, Ha He€ HaHocAT | kammo 2 H
pactBopa HCI. Ilocie moakucieHus Tps3HO-3€JICHbIN MW JKEJITOBATHIN 0Ca0K
ruapokcuioB xkenesa (I[N)u (II1) pacTBopsieTcst U npy HAIMYUU a30Ta HEMEIJIEHHO
MOSBIISICTCSI CHHEE TIATHOOOPA30BaBIICHCS OCPINHCKON JIa3ypH:

Fe(OH); + 3HCI — FeCls + 3H,0 3Nay[Fe(CN)g]+4FeCls — Fes[Fe(CN)gs + 12NaCl

4.1.7.2. OTKpbITHE CEepPBhI CIVIABJICHHEM OPraHNYeCKOro BellecTBa C
MeTA/UIMYECKUM HATPHEM.

Peaxmuevl: THOMOUEBMHA WK CyTb()aHUIIOBAsT KUCIOTA, METaTMYSCKUI
HATPHI,3TIIIOBBIN CIIUPT, pacTBopa arierara cBrHIa Pb(CH3COO)s.

Obopyoosanue: cyxoe roprouee, IpoOUpKH.

JIJIst OTKPBITHS CEPBI UCITBITYEMOE BEIIECTBO, HAIIPUMED, THOMOYCBUHY WU
CyIb(aHUIOBYIO KHCIOTY, MOMEIAIOT B CyXyl MHpoOupky. JlocTarouHo B3ATh
BCEr0 HECKOJBKO KPUCTAILIOB BemecTBa (5-10 mr).
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J100aByIsIFIOT K BEIECTBY KyCOYEK METAUIMYECKOr0 HaTpusi (CTOJOMK JTUHOW
okoso 1 mm). [IpoOupKy HarpeBaroT, ciens 3a TeM, YTOObl HATpUM TUTABWICS HE
OTJICJIbHO, @ BMECTE CBEILIECTBOM, MHA4E, OITBIT He yaacTcs. Habmomaemas Hebomblas
BCIIbIIIIKA HaTpusi He omacHa (cMm. 4.1.7.2.). Ilpu 3TOM opraHuyeckoe BelEeCTBO
(THOMOYEBHHA) IEPEXOAUT B HEOPTAHUUECKOE COSAMHEHUE - CYb(UT HATPUSI.

Koraa nmpoGupka ocTeIHET, TpUOABISIOT B HEE 5 Karelb 3TUIIOBOTO CIIUPTa
JUTSI YCTPaHEHHs OCTaTKOB METAITMYECKOrO HATPUsl, KOTOPBIM CO CIIUPTOM 0Opaszyer,
ankoronst Hatpuss CoHsONa. Tlocnie okoHuaHust peakimu (MIpeKparieHue BbIICICHUS
y3bIPHKOB T'a3a - BOAOPO/AA) JA00ABISIOT AJI1 pacCTBOPEHUS CIUIaBa S Karielib BOJBI U
KHUTISITST, 9TOOBI yCKopuThpacTBopeHre. Cyb(ra HaTpust IIPH STOM TIEPEHIET B pacTBOP
BMECTE C TUIPOKCHIIOM HATPHSL,KOTOPBIM, OJTHAKO, HE MEILIAECT JATbHEUIIICH PEAKIIMH.

JIis OTKpBITHSL CEepbl JTOOABISIIOT HECKOJIBKO Kalellb pacTBopa arerara
ceunna Pb(CH3;COO),. Ilpu 3TOM BBIMagacT TEMHO-KOPHYHEBBIM OCANOK CyIb(puaa
CBUHLIA:

Pb(CH3COO)+NaxS — PbS | +2CH3COONa

DT0 KaueCTBEHHAs PEAKI[MS Ha HOH JIBYXBAJICHTHOM CEPHI S2.

4.1.7.3.01kpbITHE XJI0PA IIPU 1 CTBUH BOJOPOIA HA OPraHUYecKoe
BeLeCTBO.
Peaxmuser:  xmopodhopm CHCl3, 5TUNOBBIM COUPT, METAUIMYECKHI
HAaTpuH, KOHIIEHTPUpOBaHHasA a30THasA kucyiora HNOs.
Obopyoosanue: cyxoe roprouee, IpoOUpKH.

[Tomemarot B mpobupky 1 xamto xmopodopma CHCIs. [loGaBnsroT 5 kamnens
ATUJIOBOTOCITUPTA U KYCOUEK METAIUTMYECKOro HATpus (CToNOUK aimuHoi 1 mm). Ilpu
ATOM MIPOUCXOAUTCIIEYIOIIAs PEAKIINS:

2C,HsOH + 2Na — 2C;HsONa+H, 1

OOpaiaroT BHUMaHUE Ha BBIJEISIONIUICSA BOAOPOoa. Ero MOXHO 3axeub y
OTBEPCTHS MPOOUPKH, €CITU MPEIBAPUTEIHHO 3aKPHITh 3TO OTBEPCTUE MAIIBLIEM, YTOOBI,
HAKOIUTh BOAOPO/,a IOTOM ITOJAHECTH OTBEPCTHE K IIJITAMEHU FOPEIIKH.

Ilocne TOro, Kak MpeKpamaeTcs BBIACICHUE BOAOPOMAA, IJISI PACTBOPEHUS
00pazyroIerocs0enoro 0cajika, HepacTBOPUMOTO B ATUIIOBOM CIIUPTE, JOOABISIOT 2-3
Karum Bofpbl. [Ipyu 3TOM M30BITOK aJKOToJfTa HATPUsl pearupyeT C BOJOW, 0Opasys
IEJI0Yb:

C;HsONa+HOH — C;HsOH + NaOH

B npucyTcTBUM mIe09n HENTb3sl OTPHIBATh MOH XJI0pa, TaK KakK J00aBIcHUE
pacTBOpaHHUTpaTa cepedpa HEMEIJICHHO JaéT KOPUIHEBBIN 0CaIOK OKCHIa cepedpa,
MacCKHPYIOIIIETr00CaI0K XJIOpHUaa cepedpa:

AgNOs + 2NaOH — Ag,0 + H,O + 2NaNO;

[ToaTOMy 100aBISIOT K pacTBOpPY CHauaia 2-3 Kariu KOHIEHTPUPOBAHHON
azotHOM KuciaoTel HNO3 (B BRITSDKHOM MIKady) s HEUTpaiu3aluu MIEN0YH, a
3atem yxe 2 kami 0,1 H pactBopa AgNO;. Ilpu Hannuumu xjopa HEMEUIEHHO
BbITIaIaeT OBl TBOPOIKUCTHINOCAIOK XJI0pUIa cepedpa, HepacTBopuMblii B HNO:s:

NaCl + AgNO; — AgCl |+ NaNOs
Hu B xoem ciyuyae He ciemyer Oparh sl peakuuu Oosbine 1 karumm
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xjopoopMa, TaK KaK 3TO TOJBKO BPEAUT YYBCTBUTEIBLHOCTH PpEaKIUH.
OcTaToK HE BCTYIHUBIIEIO B PEaKIUIO XJopodopMa emié A0 IpHOABICHHS
HUTpara cepedpa MaéT ¢ BOJOH IMPOYHYIO AMYJIBCHIO B BUJIC O€I0BaTOM MYyTHOMH
JKUJIKOCTH, KOTOpas OyJIeT MacCKUpOBaTh MOSBJICHHE OCIOW MYTH OT XJIOpHIa
cepebpa.

4.1.7.4. OTkpbITHE XJIOPA 10 3€JIEHOI OKpacKe MiaMeHnu (Mpooda
beinbmreiina)

Peaxmusvr: xnopopopm CHCls.

Obopydosanue: cyxoe Toprouee, MeaHas MPOBOJIOKA.

bepyr MenHyro mpoBOJNOKY MIMHOW OKoyIo 10 CcMm, 3arHyTyr0 Ha KOHIE
neTied M BCTABICHHYIO JPYTUM KOHIIOM B HEOOJBIIYI0O KOPKOBYIO TMPOOKY.
Jlepxa 3a mpoOKy, MPOKAIUBAIOT METIIIO B IJIAMEHHU TOPEJIKH 0 MCUE3HOBEHUS
MTOCTOPOHHEN OKpACKUILIaMEHU (MPU3HAK 3arps3HEHUS] MEAHOU METIIN).

2Cu+ O — 2CuO

OCTBIBIIYIO METIIIO, TOKPBIBIIYIOCS YEPHBIM Hanérom okcuiaa meau (11),
OIyCKaloT B MPOOMPKY, HA JHO KOTOPOW MOMEMIAIOT HCIBITYyEMOE BEIIECTBO,
HanpuMep xiopodopM. CMOYEHHYIO BEIIECTBOM IETII0 BHOBH BHOCST B ILIaMs
ropenkd. HemenieHHO NOSBIIETCS XapakTepHas spKo-3eJI€Hast OKpacka IIaMeHU
BCIIEZICTBUE OOpa30oBaHUs JETYYEro COCIUHEHHsS MeIu ¢ XJopoM. [TomobHyto xe
OKpacKy IUIAMEHHU JAl0T, NOMHMMO XJIOPUCTBIX M JIPyTHE TaJlOr€HCOAEPIKaIlne
OpPraHUYECKHE COCAMHEHMSI.

2CHCl; + 5CuO — CuCl +4CuCl + 2CO»2 + H2O

JI1s1 OUMCTKY MTPOBOJIOKY MOKHO CMOYMTH COJISIHOW KHUCJIOTOW Y MTPOKAJIUTb.

B omuéme nuwiym ypasnenuss coomeemcmeylowux peakyui u 0enarom
861600 O HATUYUU AHATUSUPYEMBIX INEMEHMO8 68 BeUleCmEax.

Bonpocwl konnokeuyma:

1. B xakue HEOPraHMYECKUE COEAMHEHUS MEPEBOJAT YIiIepoid-, BOAOPO.-,
a30T-, CEPO- U XJIOPCOJIEPKAIIUE OPTaHUYECKUE COEAUHEHUS ISl KaU€CTBEHHOTO
ONpPENCIICHUS] COOTBETCTBYIOIIMX 3JeMeHTOoB? IloyeMy HWMEHHO B 3TH
HEOPraHUYECKHUE COCTUHECHUS?

2. JIns 4ero mpu OTKPBITUM TaKHX 3JIEMEHTOB, Kak a30T, cepa, XJIop,
J00aBIIAIOT STUIIOBBIN CIIUPT U BOIY?

3. B ueM cMmbica nipoObl betmnpinTeitna?

4.1.8. KauecTBeHHbIE peaKUUM Pa3JIHYHbIX KJIACCOB
OPraHUYeCKuX COeIUHEHUM

Yraesogopoabl. UM3BECTHBI  HEKOTOpPBIE  KAYECTBEHHBIE  PEAKIIUHU,
MO3BOJISIIONINE OTJIMYUTh OJIHA TPYIIBl YTIEBOJOPOAOB OT Jpyrux. Tak,
HarpuMep, €eCJIM BEHIECTBO OOeCIBEYMBAaeT OpOM M  BOCCTAHABIMBAET
NepMaHTraHaT KaJlds, TO OHO HEHACHIMEHHO. [l Toro, 4TroOBl OTIWYUTH
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apomamuyeckue y21e6000poobl OT alugamuyeckux, MOXKHO HCIOJIb30BaTh
[BETHYI0 PEAKIUI apOMaTUYECKUX YIJIEBOAOPOJOB C XJIOpPOopOpMOM B
npucytctBun AlCls. J{ns atoro k 1 xame ximopodopma npubasisitor 2-3 Kariu
OeH30J1a W Ha CTEHKHM MPOOMPKH HAHOCAT HECKOIbKO KpuctawioB AlCls.
OOpaialoT BHUMaHUE Ha OKPACKy IMOPOIIKAa HA CTEHKE MPOOMPKU U Ha IBET
pactBopa. Ilo 1Bery pacTBopa MOXHO MJICHTUPHUIIMPOBATH HEKOTOPHIE
apoMatuuyeckue coeauHeHus. Hampumep, B peakiuu ¢ OEH30JI0M BO3HUKAET
KpacHO-OpaHXeBasi OKpacka, ¢ AUPEHIIOM — MMypIypHasi, ¢ HaQTaTMHOM — CHUHSIA,
C aHTPaALICHOM — 3€JIEHAs.

Cnuptbl. YUTOOBI pa3iuuuTh nepuuHbie U 8MOPUYHbIE CHUPMbI, MOXKHO
BOCTIOJIB30BAThCSl OKHCICHHEM WX XPOMOBOW cMechlo. [lepsuunvie cnupmol
IpeBpalaloTCs TpH 3TOM B  aIbJETHIbI, 6mopuuHble B KeTOHBL Eciu
MOJTyYEHHBIN TUCTUIIJIAT BOCCTaHaBIMBaeT pacTBop denwHra, To KapOOHMIBHOE
COEIMHEHHE TIPEICTABIIACT COO0M ajabJCTU]l U CIUPT ObLI MEPBUYHBIN, €CIIHU XKe
JUCTWIUIAT HE BOCCTaHaBiIMBaeT pactBop DenwHra, T0 KapOOHUIBLHOE
COCIMHEHHE SBJISICTCS KETOHOM U CIIUPT ObLT BTOPUYHBIMA.

AJbJernibl M KeTOHbI B Pa3jIMYHBIX pEAKIUSAX 3aMElIeHUus U
NPUCOCANHEHUA BEAyT ce0s TOYTH OJWHAKOBO. B HEKOTOpBIX cCiydasx
CYILIECTBYET, OJHAKO, pa3jHuue B CKOPOCTH MPOTEKaHWs pEeaKUuid, 4eM U
MOJIB3YIOTCSL JUISI TOTO, YTOOBI Pa3jindaTh adbJCTHIBI W KETOHBI, albJCTHJIbI
KUPHOTO psAZla U apOMAaTUIECKUE U T.JI.

B ananuze cj105kHBIX 3QUPOB UCTIOIB3YETCS UX CIIOCOOHOCTD K THAPOIU3Y
Y 3aMEIICHUIO AIKOKCHJIBHOU TPYIIIBI IPYTUMU OCTaTKaAMHU.

Amunbl. [lepsuunvie anugamuyeckue amunvl TPU TEACTBUM A30TUCTOMN
KHUCJIOTHI BBIJICIISIIOT a30T:

R-NH; + HONO — ROH +N; + H.O

Apomamuueckue amuHbl TPEBPAIIAIOTCS B JAMA30COCAMHEHUS, KOTOPHIC
JAI0T a30KpacHUTeNu (Hampumep, ¢ f-HadToiaom):

Ar-NH; + NaNO; + 2HCI — ArN.Cl + 2H,0
ArN-ClI + ﬂ—C10H7ONa — ArN=NC;0HsOH + NaCl

Bmopuunvie amunvl, Kak anugamuyeckue, Tak U apomamuieckue, TPy
JIENCTBUU a30TUCTOM KUCIOTHI 00Pa3yloT HUTPO3AMUHBI:

RoNH + HONO — RoN-N=0O + H;O
Ar,NH + HONO — Ar,N-N=0O + H,O

JIyist 0OOHapyKEHUSI aHUIUHA UCTIONB3YIOT €ro peakiuio ¢ JurauHoM, 0,5
K>Cr,O7 unu ¢ HackleHHBIM pacTBopoMm xjopHoit u3Bectu CaOCls.

llepeuunvie amunbl TAKKE JAIOT PEAKLIUIO HA UZOHUMPUTILHYIO NPOOY:

R-NH:,+ CHCI3 + 3NaOH — R-N=C + 3NaCl +3H,0

[TosiBieHne XapakTEpHOTO HEMPHUATHOTO 3amaxa CBHUAETEIbCTBYET 00
00pa3oBaHNM U30HUTPHUIIA.

Anugamuyeckue M apomamuueckue mpemuinsvle AMUHbl HE PEArupyroT C
a30THCTOMN KUCTOTOM. s mpemuynvlx amunog BCEX THIIOB XapaKTEpHA PeaKIIus
C
KOMILJIEKCHBIMU COJIIMHM, B 4YacTHOCTH ¢ rekcaunanodepparom (II) kanus
(>KeNe3UCTO-CUHEPOIUCTHIN KaHil):
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2R3N + K4[Fe(CN)s] + 4HCl — (R3NH)2Hz[Fe(CN)s] + 4KCl
Kucnerit rekcarmanogeppar (II) amkun- wim apumaMMOHHUSI BhIAJAeT B
OCAaJIOK.

Bonpocut ona konmpona:

1. Ymo maxoe kauecmaennas peaxyus?

2. Kakum mpebosanusim O0IHCHA YOO0BIEeMBOPAMb KAYECMBEEHHASA PeaKyus?

3. Kax MOJCHO omauuumeb — apomamuyeckue — yeaeeooopoovl  Om
anughamuyeckux?

HpaKTH‘leCKaﬂ 4acTb

4.1.8.1. AnudaTuyeckue yriieBoa0poabl

Peaxkmuswi: auerat HaTpusi, HATPOHHAS U3BECTh, ITHUIIOBBIA CIUPT, CEpHAas
KHCTIOTa, TIECOK, KapOu I Kanbius, OpoMHasi BOJIa, pacCTBOP MepMaHraHaTa KaJus,
aMMHa4HbIi pacTBOp okcuja meau (1).

Obopyoosanue: TpoOUpKa C Ta300TBOJHOM TpyOKOM, IITATUB, Jamka
ITAaTHUBA, TOPEJIKA.

A) B ipoOupky ¢ ra300TBOJIHOM TPYOKOM MOMEIIAI0T CMECh, COCTOSIIIYIO U3
OJIHOM YacTu 00€3BOKEHHOTO TOHKOM3MEJIbYEHHOrO aleraTa HaTpus U JIByX
yacteit HaTpoHHOU u3BecTH (NaOH u Ca0O). O6uuit 06beM cMmecu - okosio 1/3 mo
BBICOTE MPOOUPKHU. 3aKpEIUIIOT MPOOUPKY B WITATUBE B T'OPU30HTAIBLHOM
MOJIO)KEHUH, HarpeBaloT €€ B IUIAMEHU TOpeNKd. Beigenstomuiics ras
NPOIYCKAIOT Yepe3 pacTBOpPbl OpPOMHOW BOJbI, IE€pMaHTaHaTa Kaiaus W
aMMuayHoOro pactsopa okcuaa menu (I).

b) B mpoOupky ¢ ra3o0TBOAHON TpyOKOW moMemaroT | M 3TUIOBOTO
cnupTa, 3 MIJI CEpHOM KHUCIOTHI M J00aBISIOT HEMHOTO «KHUIEIOK» IS
paBHOMEpHOTo KumneHus (mecok). HarpeBaroT mpoOupky B TUIaMEHH TOPEIKH.
Breigenstomuiicss ra3  MpOMyCKalOT dYepe3  pacTBOPhl  OPOMHOM  BOJBI,
MepMaHraHata Kajaus U aMMUaqyHOTO pacTBopa okcuaa meau (1).

B) B cyxyio mnpoOupky moMemamT KycodyeK KapOuaa Kajaplus U
NPWIKBAIOT BOJY, OBICTPO 3aKpBIBAIOT NPOOMPKY MPOOKOH € Tra300TBOAHOMN
TPYOKON M BBIAEISAIOUINIICS ra3 MPOIyCKAalOT Yepe3 pacTBOPbl OPOMHOM BOJIBI,
nepMaHraHaTa Kajaus 1 aMMUaqHoro pactsopa okcuaa menu (I).

Hszmensaemces au oxkpacka pacmeopos? Ilouemy?

4.1.8.2. CiupTsl

Peaxmuebi: mponMiIoBbIA CIUPT, U3OIIPOITUIOBBIN CIIUPT, pacTBOp bekmana,
pacTBop 2,4-muHUTpOGEHMITHAPA3NHA, pacTBOp DennHra.

Obopyoosanue.: KPyTiaoIOHHBIE KOOI, 0OpaTHBIA XOJIOIUIHHUK, KOJOBI HA
100 ma.

CryneHTy BBIAAETCA NPONWIOBBIA WM  MW3ONPONUIOBBIA  CHOUPTHL B
IPOHYMEPOBAHHBIX MPOOHPKaX. 3aaua CTyJIEHTa ONPEACIIUTh B KAKOM MPOOHpKe
KaKoW crmupT HaxomguTcs. (s 3Toro B TeUeHHWE 5 MUH KHUIATAT ¢ OOpaTHBIM
xosiogunbHUKOM 1 mit cimpta ¢ 10 M pactBopa bekmana. PeakioHHyro cMech
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MEPEeroHsI0T, cOoOMpas HECKOJIbKO MUWUIMWJIMTPOB ITUCTWIUIATa B TPUEMHHUK C
pactBopoM 2,4-muHuTpodeHmiruapasuta. Beinajgenue ocaika ykasbiBaeT Ha TO,
YTO OKHCJIEHHE MPOILIO M 00pa3oBaioch KapOOHMIIbHOE coeAauHeHue. Jpyryro
4yacTh AUCTHIIATa coOuparoT B MpUEMHUK ¢ pacTBopoMm Denunra. Boigenenue
KPacCHOTO WJIM KENTOTO OCaJiKa MpPU HArpeBaHUU CBUJIETEIBCTBYET O TOM, YTO
oOpazoBaBiieecs: KApOOHUIILHOE COSTUHEHUE SIBIISIETCS aIbICTHIOM.

4.1.8.3. ®eHoIBI M HAPTOJIBI

Peaxmueuvl: henon, mupokaTexuH, pe30pLrH, THAPOXUHOH, TUPOTAIIION, O
U f-HadTONBI, yHUBEpCATbHASI UHAUKaTOpHAs Oymara, 10%-usr1it pactBop FeCls.

Obopyoosanue.: TPOOUPKH, TUITCTKH.

CrtynenTy BbIaeTcsi HA0Op BemiecTB: (eHOoNa, MUPOKATEXUHA, PE30PIHHA,
THAPOXMHOHA,  THUpOrauiona, a- u  f-Hadroma. 3amaya  cTyneHTa
JCHTU(QUIMPOBATh BEIIECTBA, HCIOJIb3Ys KAuECTBEHHYI) PEaKIUI0 BOJHBIX
pactBopoB (peHonoB u HadTosOB ¢ xyopuiaom sxeneza (III), a Tak xe ¢ enkum
HaTpOM M HUTpaToM cepeOpa. Peakiuu ¢ eaxkuM HaTpoM M HUTpATOM cepelpa
OPOBOJAT CIEAYIIUM 00pa3oM: Ha (UIbTPOBAIbHYIO Oymary KamarT 1o |
KaIie MCClIeAyeMbIX PacTBOPOB M B LEHTP KaKJIOro MSITHA HAHOCAT Ho 1 Karuie
20 NaOH wmum nmo 1 kame nHutpara cepebOpa. Ilo oxpacke pacTBOpoB
UACHTU(DUIIMPYIOT BEMIeCTBa, HCMONB3ysa Tabnuimy 7. Tak ke oOpamaroT
BHUMaHHUE Ha CKOPOCTh BOCCTAHOBJICHHSI cepedpa pa3nuyHbIMU (EHOIAMHU.

Tabmuma 7
Ha3zBanmue OxkpamuBanue OxkpamuBanue OxkpamuBanue
(¢enona BOJAHBIX BOJHDBIX BOJHBIX
pacTBopoB PACTBOPOBEAKHM pacTBopoB
XJIOPHBIM 2K€JI€30M HaTpOM HUTPATOM
cepedpa
denon TEMHOE - -
(u€pHoe)
MTAPOKATEXHWH | 3€JIEHOE 3en€Hoe (cpa3y | KopudHEBOE
xe), Kotopoe co | (OpIcTpO)
BpEMEHEM TIEPEXO-
JIUT B  KEJITOE
(oOpazoBanue o-
XUHOHA)
pe3opLuH dbuoneToBoe ciabo nooypeHue
BBIPAKEHHOE pacTBopa
KOJIBLIO (oueHs ci1abo u
KOPUYHEBOTO ME/JIJICHHO)
1BeTa (TOJIBKO
qepes
HEKOTOPOE BpeMsi)
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TUOPOXHHOH | 3€JE€HOE, OYEHb | KEINTOE C 3€JEHOU | KOPUYHEBOE
OBICTPO KaEMKOU 110 (OBICTPO)
nepexojsiiee B | nepudepun
x&nroe (okucieHue | (MOCTENeHHO)

THAPOXWHOHA B
XUHOH)

NUPOTAIION | KpacHOe TEMHO- KOPUYHEBOE, Ha
KOpPUYHEBOE(Cpa3y [[IOBEPXHOCTH
xKe) MJIEHKA METaJ-

YECKOTo cepedpa
(OBICTpEE BCETO)
o -HaTON oeno- - -
CHUPEHEBBIN
[-HadTon AKENTHIN - -

4.1.8.4. KapOooHu/IbHBbIE COeIMHECHUSA

Peaxmueuvi: KETOH (atteToH), abJeTH/I (rimroko3a, napa-
TUMETUIAMUHOOCH3AIBACTH, CATWIIUIOBBIA albJETHI, KOPUYIHBIA abJCTHI),
beHnITHApa3uH, THAPOCYILMOUT HATPUS, peakTuB DenuHTa.

Obopyoosanue.: TPOOUPKH, TUITCTKH.

Crynenty Bbimaércs HaOOp pacTBOPOB, CpEIu KOTOPBIX HMEHOTCS
KapOOHUIIbHBIE COEAMHEHUS (HAIpUMED, alleTOH) U COCIMHEHHUS, HE COJIepKAIIIHE
KapOOHWJIbHYIO TpyNIy. 3ajiaya CTyJCeHTa MPOBECTH KAaYeCTBEHHBIC PEAKIMU Ha
KapOOHUIIbHYIO IPYIIITY U ONPEACIIUTh, B KAKON MPOOUPKE HAXOIUTCS KETOH.

A) Peaxknus ¢ ¢penmaruapasuaom. K mpobam uccieayemMbix pacTBOPOB
HaMBaloT 1o 1 mut penmnruapasuna. Ocagok GEHWITHAPa30HA BBINAIAET TOJIBKO
B CiTydae KapOOHWIILHOTO COCTMHCHMS:

b HEN\ o
C=0 =+ N — C=N—-N +H,0
p H # H

b) Peakmusi ¢ ruapocyiabpurom Hatpusa. K mnpobam wucciemyembix
PacTBOPOB HAJIMBAIOT MO 1 MJI HACBHIIIEHHOT'O pacTBOpa rUAPOCYIb(pUTa HATPUS U
B30anThiBaloT. B ciaydae KapOOHWIBHOTO COCAMHEHHMS BCKOPE TOSBISIOTCS
OECIBETHBIEC KPUCTAIUIBI THAPOCYIH(UTHOTO MPOU3BOHOTO.
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\ OH

|
;E:G + NaHSO, —C—SO0O,Na
|

B) Peaknusi ¢ peaktuBom ®esmura. K mpodam uccienyeMbIX pacTBOPOB
npwinBaloT 1mo 1 mn peaktuBa @PenuHra. BepxHIO 4YacTh COAEPKUMOIO
MPOOMPKH HArpeBaroOT B IUIAMEHHU TOPETKH 10 Hadaja KHUICHHWS W HaOJFOMAfoT.
[TosiBneHue KENTOro WM KpacHOro ocajaka okcuaa meau (I) cBUIETENbCTBYET O
HAJIMYHU aJTbJETUIHON TPYTIIIHIL.

4.1.8.5. KayecTBeHHas peaKkuMs Ha CJIOKHbIE IQPUPbI

Peaxmuevl: >TUIIOBBINA (METUIOBBINA) 3(UP MOHOXJIOPYKCYCHOW KHCIOTHI,
METWJIOBBIM 3QHUp KOPUYHOW KHUCIOTHL, TuApokcuinamuH, pactBop FeCls,
HACBIIIECHHBIN CIUPTOBOM PAaCTBOP €KOT0 KaJI, PACTBOP COJITHOM KHCIIOTBI

Obopyoosarue.: TPOOUPKH, TUITETKH.
B npobupke HarpeBaroT 2-3 KaIuid CI0XKHOTO 3pupa ¢ 2 KarIiMU HACHIILIEHHOTO
pacTBOpa COJSTHOKUCIIOrO TMAPOKCHIAMHHA B METHUJIOBOM CIIMPTE M OCTaBIIIOT
croATh Ha 1 MuH. 3areM [00aBisitoT 1 Kamuilo HaCBIIIEHHOI'O CIMPTOBOIO
pacTBOpa €IKOro Kajluii M OCTOPOXKHO HAarpeBaroT A0 Hayana kurnenus. [locne
OXJIAXKIIEHUS] CMECH ITOAKUCIIAIOT 3-5 KaIuIIMHU COJISTHOM KMCJIOTHI M 100aBiIAroT 1
ka0 pactBopa FeCls. B 3aBucHMMOCTM OT MpUpOIbI CIOKHOIO 3QuUpa U €ro
KOJIMYECTBA BOSHUKAET PO30Basi, KpacHas WK (PHOIEeTOBast OKpacKa.

4.1.8.6. AMUHBI

Peaxmuevl: iepBUYHBIN aMUH (QHWUJIUH, PACTBOP CYIb(HAHUIOBOM KUCIOTHI
B NaOH), TperuuHbiii amMuH (MUPUIWH, XUHOJUH, JTUMETUIAHWINH), Ta3eTHas
oymara, K>Cr,07, xnopnas uzects (CaOCly), f-nadron, rexcanuanodpeppar (I1)
kanusg, CHCls, NaOH.

Obopyoosanue: TPOOUPKH, MMUIETKH, PEIMETHBIE CTEKIIA.

Crynenty Bbimaércs HaOOp ABYX pacTBOPOB: MEPBUYHBIM M TPETHUUHBIN
aMuH. 3amada CTyJeHTa IPOBECTH IBETHBIC PEaKIUMM HAa AaHWJIWH, PEAKIUIO C
rekcaiuanoepparom (II) kamust w ¢ a30TUCTOM KHUCIOTOM, a TakK XKe
W30HUTPUIBHYIO TIPOOY U YCTAaHOBUTH, B KAKOW MPOOMPKE KAaKOW aMUH HaXOUTCS.

A) IlBeTHasi peakuusi HAa aHWIHH ¢ JUTHHUHOM. Karmo ucciemyemMbix
pPacTBOPOB MOMEMIAIOT HAa KyCOYEK Ta3eTHON OyMaru, KOTopas BCETla COMCPKHUT
MHOTO JINTHUHA. B cilydae aHWIMHA HEMEIJIEHHO TOSBIBICTCS JKENTO-OpaHXKeBOEC
nsatHO. [lpu HaHeceHMM pacTBOpa, COJEPIKAIEro aHWIMH, Ha 0Opaselr Ipyroi
OyMaru okpacka IMSTHa MEHSETCS. JTO 3aBUCUT OT TOTO, YTO, YEM JIydIlle COpPT
OyMaru, TeM MEHbIIIE B HEW JAPEBECHOM Macchl U TeM ciiabee okpacka msaTHa. Ha
buabTpOBaNbHON OyMare WM Ha BaTMaHE, KOTOPBIE MPEACTaBISIOT COOOM
YHUCTYIO KJIETUATKY U HE COJIepKaT JTUTHIUHA, OKPAIIMBaHUs HE BO3HUKAET.

b) lBeTHas peaknusi Ha aHwiuH ¢ K>Cr:07. Tlo kamie ucciemyembix
pPacTBOPOB TIOMEIIAIOT HA MPEIMETHOE CTEKJIO W Jo0aBisor kamio 0,5 H
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K2Cr,O7 u kammo H2SOs4. B ciyuae aHwnmHa (BCIEACTBUE €r0 OKHCIICHUS)
MOSIBJIIETCS. TEMHO-CUHEE OKpAIlIMBaHUE.

B) LiBeTHas peakuusi Ha aHWJIMH ¢ XJopHO# u3BecThio (CaOCL). Ilo
Karie UCCleyeMbIX PaCTBOPOB MOMEIIAIOT Ha MIPEAMETHOE CTEKJIO U J00aBISIOT
karmo xjopHoi m3Bectu (CaOCly). B cinyuyae aHunuHa moOsBIsSETCS TEMHO-
(¢uoseToBOE OKpalIMBaHUE, IEPEXOAsIIEE B TEMHO-CHHEE.

[') Peakunus ¢ azorucroii kucjaoroi. K HeOonbioi npobde ucciemyemMbix
pacTBOpPOB 100aBIAIOT HECKOJIbKO KpuctamoB NaNO; u 0,5 mu HCL. B ciyuae
apoOMaTHYECKOro MEPBUYHOTO aMUHA MpU AalbHEHIIeM qo0aBieHun f-Hadromna
00pa3yroTcs a30KPaCUTEIH.

) Peakumsa c¢ rexcanuanogepparom (II) kamusa. K 2 xamnsam
UCCJIEYEMBIX PACTBOPOB 100aBISAIOT 2 MJI BOJBI U B30aIThIBalOT. K mosryueHHbIM
cMecsiM  100aBisitoT 1o 1-2 MJI KOHIIGHTPUPOBAHHOTO  pacTBOpa
rekcananodeppara (1) kanus. B ciyyae TpeTMuHOTO aMUHA MPU MOAKUCICHUH
COJITHOM KHMCIIOTOM BBITIAJAET ocajiak rekcanuranodepparta (I11) apunammonusi.

E) M3ouurpmiabHasa mnpoda. K mnpobam wucciaeayeMblx pacTBOPOB
no6asisaoT o 0,5 mun CHCl; u 0,5 mn NaOH. Tonbko B ciiydae NEpBUYHOTO
aMUHAa TOSIBJISIETCS] XapaKTePHbIN HEMPUSITHBIN 3amax W30HUTPHUIIA.

B omuéme nuwym nabniooenus, ypasnenus 6cex npooeianHHblX peaKyutl u
Ha3vlearom noyyeHHvle eeujecmea. /[lenaiom 6v1800 0 cxoocmee U pa3iuduu
ceolicmg  anugamuueckux yene6000po0os. Onucviéarom NPUHYUn, KoOmopbwlil
UCNONL308AJICS NPU UOCHMUDUKAYUU 8eUyeCms.

Bonpocwt konnokeuyma:

1. Kak MOHO pa3inu4uTh AJIbAETUIAbI U KETOHBI?

2. Kak MOXHO OTIMYHUTH apoOMaTUYECKHUE KapOOHWIbHBIC COCIUHEHUS OT
ampaTHICCKUX ?

3. C mOMONIBI0 KaKUX PEAKIMU MOKHO OTIMYUTH IIEPBUYHBIE, BTOPUYHBIE U
TPETUYHBIE AMUHBI?
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Buxoro davlat universiteti
o‘quv-metodik kengash 10-sonli
yig‘ilishining bayonnomasidan

KO‘CHIRMA
27.05.2022 Buxoro shahri
KUN TARTIBL
1. Turli masalalar.

Organik va fizkolloid kimyo ta’limi kafedrasi professor-o’gituvchilari Z.K. Qodirova va
D.B. Mutalipovalarning 5140500-Kimyo ta'limi yo'nalishi uchun “Jlaboparopnsie paboThl 10
oprannucckoit xumun (HYacrn 1. OcnosHbie npapiia 1 OpraHU3anus paboThl B 1a00OpaTOpHH

opranuueckoit xumun™ deb nomlangan metodik qo’llanma tavsiya etish.
ESHITILDI:

M.Y. Farmanova (kengash kotibasi) - Organik va fizkolloid kimyo ta’limi kafedrasi professor-
o’qituvchilari Z.K. Qodirova va D.B. Mutalipovalarning 5140500-Kimyo ta'limi yo nalishi
uchun “JlaGoparopusle paborsl 1o opranndeckod Xumuu (Hacte 1. OcHoBHEIE npaBuia H
oprannsaius  paboTthl B 1adOpaTOpUM OPraHMYecKod XHMAK” deb nomlangan metodik
qo’llanmani nashrga tavsiya etishni ma'lum qildi. Metodik qo’llanmaga: BuxMTI professori
X.B. Do’stov va Organik va fizkolloid kimyo ta’limi kafedrasi professori M.Ya. Ergashovlar
tomonidan ijobiy taqriz berilgani ta’kidlandi. Metodik qo’llanma muhokamasi haqidagi Tabiiy
fanlar fakulteti fakulteti (2022-yil 21-may) va Organik va fizkolloid kimyo kafedrasi (2022-yil
18-may) yig‘ilish qarori bilan tanishtirdi.

Yugoridagilarni inobatga olib o‘quv-metodik kengash
QAROR QILADI:

1. Organik va fizkolloid kimyo ta’limi kafedrasi professor-o’qituvchilari Z.K. Qodirova va D.B.
Mutalipovalarning 5140500-Kimyo ta'limi yo'nalishi uchun “JlaGopaTopnbie paboTEI TIO
oprannueckoit xumuu (Hacte 1. OcHOBHBIC 1 aBu7Ta M Opranu3anua pabortel B nadopaTopuu

oprannueckoi xumun” deb nomlanga/ efo?ﬂ ﬂ,ﬂd’
\'/ﬂ —

anma tavsiya etilsin.
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