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ITPABUJIA TEXHUKU BE3OITACHOCTHU U
OPI'AHU3ALIMU PABOTHI B XUMHUYECKOM
JIABOPATOPUHA

[Ipu paboTe B XMMHUYECKOM JTabOpaTOpUM BCETJa HY)KHO IOMHHTB,
YTO MHOTHE OPraHWYECKHE W HEOPTaHWYECKHE COCIMHEHHUS B TOW WIIU
WHOW Mepe SJAOBHTHI, a HEKOTOpble W3 HHUX OTHEOMAacHbl W
B3phIBOONacHbI. [loaTOMy B mporiecce paboThl HEOOXOAUMO COOIIOIATh
YUCTOTY, CICIUTh 3a TeM, YTOOBI BEIIECTBA HE MOMAJaIl Ha KOXY, HE
TporaTh pyKaMd JIMIIO W TJia3a, HE MPUHUMATh MUILy B XUMHYECKOU
naboparopuu, mociie padoThl U Mepe] €40 TIIATEIbHO MbITh PYKH.
Kareropuuecku 3ampemiaercss padoTath B XUMHUYECKOW J1abopaTopuu
onHoMy. CyliecTByeT psij OOMIMX MpaBWJ, BBINOJIHEHUE KOTOPBIX
CTPOTO 00513aTEIBHO

1.1. O0mue npaBuaa padoTsl B 1adopaTopuu

1) Bo Bpemss paboThl B XHMMHYECKOH JjgabopaTopuu HEO0OXOIUMO
cOOJI0IaTh TUILUHY, MOPSAIOK, YACTOTY, PAllMOHATILHO OPTaHU30BHIBATh
CBOIO JICATEIbHOCTb.

2) Henw3s nmpuctynath Kk padbore 06€3 pa3pelieHus: MpernoaBatelis Wiu
JabopaHTa.

3) 3anperniaeTcss HAXOAUTHCS B 1a0OPATOPUH OJTHOMY.

4) Kaxaplif CTyJIeHT JOJDKEH paboTaTh HAa MECTE, 3aKPEIJICHHOM 3a HUM,
WM CTIIEIMAJIBLHO OTBEACHHOM ISl JAaHHOU paboTHhl.

5) Pabouuii cToN HAAO COAEpPKAThb B YKMCTOTE, HENb3Sl 3arpOMOXKIATh
€ro.

6) Heo6x01uM0 S5KOHOMUTH Ta3, BOAY, JIEKTPUUECTBO, PEaKTHBBI.

7) PaboTtaTh B 1abopaTOpuu CIEIyET B Xajarte.

8) OOpaiieHre ¢ XUMHYECKON TOCYJION, peaKkTUBaMu WM Ipudopamu
JOJKHO OBITh aKKypaTHBIM U OCTOPOXHBIM. Bo n30exanne HecHacTHBIX
CIIy4a€B BCJICJICTBUE BO3MOXHBIX BBIOPOCOB PEAKIIMOHHOW CMECH
3anpeniaeTcs 3arsiAbIBaTh B MPOOUPKHU UIIH KOJIOBI CBEPXY.

9) Henb3st paboTaTh € TPSI3HOM MOCYI0M U OCTABIATH €€ HEMBITOM.

10) He cnenyet 3amyckarh npuOOpsl 0€3 MpeaBapUTEILHON MPOBEPKH.
He octaBnsiite nelicTByronuii mpudop 6e3 npucMorpa.

11) He BeiHOCHTE 13 TabopaTtopuu MpuOOPHI, MOCYAYy U PEAKTHUBHI.

12) PaboTy ¢ s10BUTHIMU BEIIECTBAMU MPOBOJIUTE B BBITSHKHOM KAy .



13) CoOmtomaiite  Mepsl  IPEAOCTOPOKHOCTH  Tpu  paboTe ¢
B3PBIBOOTIACHBIMU U JIETKOBOCILJIAMEHSIFOIITUMHUCS BEIIIECTBAMM.

14) He BbuUMBaiiTE B pPaKOBUHBI OCTATKU KHUCIOT, WIEIOYEH,
OTHEONACHBIX KUAKOCTEU. CIMBAWTE 3THU BEIIECTBA B CIECHHUAJIBHBIC
CKJISSHKH, TIOMEIIEHHBIEC B BBHITSKHOM Iikady. He Opocalite B pakOBUHY
Oymary, ecok, Apyrue TBEpAbie BEIIESCTRA.

15) PacTBOpBI, coaepkanme KOHICHTPUPOBAHHBIE KUCIOTHI U MIEIOYH,
nepen  TeM, KaKk BbUIMBaTh B KaHAJIU3AIMOHHYIO  CHCTEMY,
HeuTpanuzyiTe. OCTpo NaxHYIIUE U SJOBUTHIC BEIIECTBA JOJLKHBI OBIThH
00€3BpEIKEHBI XMMUUYECKONH 00pabOTKON MM COXOKEHBI B CHEIHUAIBHO
OTBEJCHHOM MECT€ BHE TIPEAeNiOB JabdopaTOpuH, >KEJIAaTebHO Ha
BO3JyXE.

16) He ocrammsiite BemiecTBa B Mocyjie 03 ITUKETOK.

17) Paboraiite ¢ kuciaoTaMH U IIeJI0YaMU TOJBKO Ha CTOJaxX Co
CHIEHMAILHBIM MTOKPBITHEM.

18) He mytaiite mpoOKH OT CKJISTHOK, COJAEpKAIllMX pa3HbIe PEaKTHUBHI,
BO M30€KaHUE 3arpsi3HEHUSI BEIIESCTB.

19) Ilpu B3BEIIMBAaHMM CyXUX PEAKTHUBOB, HE BBICHINANTE MX MPSIMO HA
YalIky BECOB.

20) 3anpemniaeTcss KypuTh U IPUHUMATH MUIILY B 1TA0OPATOPUHU.

21) Ilpu BO3HHMKHOBEHUHM TIOXkKapa, HEMEIJECHHO BBIKIIOUUTE Ta3 H
ANIEKTPUYECTBO BO BCeM JlabopaTopuu, yOepuTe M3 IIOMEIICHHUS BCE
roproYre BEIIECTBA, 3aCHIIBTE INECKOM U TPUKPOUTE OJIESIIOM ouar
noXkapa U COOOIIUTE NECKYPHOMY IMOKApPHOM OXpPaHbl O CIIYUYHBIIIEMCS.
VYcBoiite u coboaiTe mpaBuiia MmoxapHoi 0€30MacHOCTH.

22) VYxons W3 XUMHYECKOW Jsabopatopuu 00s3aTebHO MPOBEPHTE
BBIKJIFOYEHBI JIU T'a3, BOJIA U 3JIEKTPUUYECTBO.

1.2. Mepbl Ipea0CTOPOKHOCTH NIPH padoTe B Ja00paTopun

1) PaGoTa ¢ S10BUTHIMU BEILIECTBAMU:

® BCE paOOTHI C AJIOBUTHIMU Y TOPIOYMMHU Ta3aMU U MapaMu CIEIYET
IPOBOJIUTH B BBITSKHOM IIKADY;

® HE 3aKpbIBAWTE TUJIOTHO ABEPIBI U OCTABISNTE UX HA YKa3aHHOM
MpEINoJaBaTeIeM YPOBHE;

® HE BJIC3aNTE B BBHITSHKHOM IIKa(Q C TOJIOBOW;

e He pazOupaiiTe mpuOOp, MOKAa M3 HEro MoJa TAroM He OyAeT
BBITECHEH BOJIOM MJIM BO3yXOM SIJOBUTHIN Ia3 U Maphl;



e paboTas ¢ XJ0poM, OPOMOM U JAPYTUMH SJIOBUTHIMHU BEIIECTBAMU
HEO00XO0IMMO UMETh HAaroTOBE MPOTUBOra3.
2) UM3MmenbueHUE €AKMX IIEJI0YE€H, HATPOHHOMW HW3BECTH, HOJa,
XpOMIIMKA, COJICM aHWJWHA TMPOBOJAWTE B BBITSDKHOM IKady, u
HAJICBANTE 3alIUTHBIE OUYKHU.
3) Ilpu oOpamieHnn ¢ KOHIICHTPUPOBAHHBIMH KHCJIOTaMHU, OJICYMOM H
aMMHaKOM CJIEAYET COOJII0AaTh 0COOBbIE MEPhI PEAOCTOPOKHOCTHU:

® Pa3IMBaTh YKA3aHHBIC )KUIKOCTH TOJBKO YEPE3 BOPOHKY WU IO
TATOM;

® 11pu pa30aBICHUMN KOHIICHTPUPOBAHHOW CEPHOM KUCIIOThI BJIUBATh
KUCJIOTY TTOPLUSIMH B BOJIY U CJIETKA NEPEMENINBATD;

® He pa30aBiIsATh 0JICYM BOJIOM;

® [IpU PACTBOPECHUU KOHIICHTPUPOBAHHOM CEPHOM KHUCJIOTHI B BOJE,
NMpA  WU3FOTOBJIICHUA  XPOMOBOM  CMECH, TMpPU  CMEIIMBAHUH
KOHIICHTPUPOBAHHOW CEPHOM M A30THOM KHUCJIOT MOXHO IOJIb30BATHCS
TAK)KE€ TOHKOCTEHHON XUMHUYECKOM MOCYIOM.
4) He BiuBaiiTe ropsure XUIKOCTHU B TOJCTOCTEHHYIO MOCYyAy U
pUOOPHI.
5) Paborath ¢ OpoMOM clenyeT B BBITSDKHOM IIKady, MpuU 3TOM
HEO00XO0INMO:

® ocTeperaThCsl BIbIXaTh €ro maphl, Oepeyb riasa, pyKu;

® IpM HAJMBAaHUM OpoMa THIATEILHO CHHUMAaTh KaIUIl0 C Kpas

TOPJIBIIIKA CKIITHKY O Kpail COCy/1a;

® IIpu NepearMBaHuu OpoMa, HaJIeBaTh PE3NHOBBIC MEPUATKHU.
6) Ilpu pabore ¢ METaTIMYESCKUM HATPHEM HEOOXOAMMO COOIOATH
0COOYI0 OCTOPOKHOCT:

. JUISL 3aIIMTHl JIMIIA U TOJIOBBI CIEAYET MPUMEHSATHh OYKH U
9KpaH U3 OPraHUIECKOTO CTEKIIA;

o XpaHUTh HATpPUM HYXKHO IMOJ CJIOE€M KepocuHa B OaHKe,
3aKPBITOM KOPKOBOM MPOOKOM;

. pe3aTh HaTpUi HY>KHO TOJIBKO Ha CyXoil Oymare;

o He OpocaTh OOpe3KHU HATPHUsS B PAKOBUHY M HE OCTaBJISATH MX
Ha CTOJIE OTKPBITHIMHU, & Cpa3y ke coOupaTh B 0AHKY C KEPOCHHOM;

. OpaTh HATPUM TOJIHKO MUHIIETOM WJIN LIUTIIIAMH.

1.3. PadoTa ¢ J1erkoBOoCILIAMEHAIOINMHUCH BelleCTBAMMU
B mnpenapatuBHOM OpPraHMYEeCKOM XUMHU YacTO MPUXOIUTCA
MOJIb30BaThCSI OTHEOMACHBIMU PACTBOPUTEIISIMU, TAaKUMHM KaK CIHPTHI,



OeH30J1, arnieToH U T.4. PaboTath ¢ 3TUMHU BeliecTBaMH HY>KHO OCOOCHHO
OCTOPOYKHO, T.K. UX Mapbl MOT'YT BOCILJIAMEHHUTHCS.

1) He pepxure JIErkoBOCIUIAMEHSIIOIIUECS PACTBOPUTENIM BOIU3U
OTKPBITOTO OTHS, B TEIJIOM MECTE€ WM BOJM3M HarpeBaTeIbHbIX
IpUOOpPOB.

2) He narpeBaiiTe uX Ha OTKPBITOM OTHE, Ha CETKE, BOJM3W OTHS WJIU
OTKPBITBIX COCYJIaX, a TOJbKO Ha BOJASIHOM OaHe ¢ OOpaTHBHIM BOJSIHBIM
XOJIOUILHUKOM.

3) He xpanute B TOHKOCTEHHOU MOCY/IE€ C MJIOTHO 3aKPBITOM MPOOKOM.

4) He BbUIMBANTE B paKOBHUHY.

5) He nepxute O0JBIINX KOJIMYECTB HA paboueM MecTe.

6) Ileperonsiiite TOILKO HA BOJISIHON OaHE C BOJSIHBIM XOJIOJIUJIBHUKOM
Ha CclenuajibHoM JjabopatopHoMm crtojie. Ilpu pabore ¢ adupom
HarpeBaHue BOJSHOW OaHU JOJDKHO OBITh MPOU3BEACHO BAAIU OT MECTa
MEPErOHKH.

7) He meperonsiite A0Jro XpaHuBIIMICA 3Qup 03 mpeaBapuTeIbHOU
IIPOBEPKHU Ha MPUCYTCTBHE MEPOKCHUIOB.

8) Ecam B maGopatopuu MOPOIUTO 3HAYUTEIHHOE KOJMYECTBO
JIETKOBOCIUJIAMEHSIONIEHCA KUJIKOCTU, TO HEOOXOIUMO MOTAaCUTh BCE
TOPEIKH W BBIKIIOYUTH JJICKTPOHArpeBaTEIbHbIC TPHOOPHI, OTKPHITH
OKHa ¥ COOpaTh MPOIUTYIO KUIKOCTh TPSATKOW WIIU MOJIOTECHIIEM.

1.4. PaboTa co cTeKJaoM

1) Ilpu paznaMmpiBaHUM HAAPE3aHHBIX HANMUIBHUKOM CTEKJISTHHBIX
TpyOOK WM TaJoueK HEOOXOJMMO pa3opBaThb HUX TakK, 4YTOOBI HE
MOPE3aTh PYKU KpasiMHU CTEKJIA.

2) BeraBisis CTEKISSHHYIO TPYOKY, XOJIOAWIBHUK, KaleJlbHYI0 BOPOHKY,
TEPMOMETP B MPOOKY, CIEIYET AEpKaTh UX PYKON KaK MOXKHO OJIMDKE K
BCTaBJISIEMOMY KOHILY M HE BIaBIMBATh B MPOOKY, a CJierka BBUHUYMUBATh.
B cinyudae mnpumeHeHHsT PE3MHOBBIX IIPOOOK CIleAyeT cMa3aTh UX
TJIMIEPUHOM, a 3aT€M U30BITOK IIIUIIEPUHA CHATD.

3) Henb3s HarpeBaTh TOJICTOCTEHHYIO HETEPMOCTOMKYIO MTOCYTY.

1.5. IlepBasi nOMOIIb MPU HECHACTHBIX CJIYy4asX

1) ITpu nerKux TEPMUYECKUX OKOTax KOXKY CIEIYET OOMBITh CIIUPTOM, a
3aTeéM CMa3aTh TJIMIEPUHOM WM BaszeduHOM. [Ipu Oonee CHIBHBIX
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MOPAKEHUSIX O000XKKEHHOE MECTO MPOMBIBAIOT KOHIEHTPUPOBAHHBIM
pacTBOpPOM MEpMaHTraHaTa KaJIUsl U CHUPTOM, a 3aTEM CMAa3bIBAIOT Ma3blO
OT OKOTr0B (Hampumep, CyJbPeTUHOBON IMYIIbCUEH ).

2) Ilpu oxorax OpoMOM CIEAyeT TIIATEIbHO OOMBITh MOPAXKEHHOE
MecTo O€H30JI0M uii cnuptoM, a 3areM 10% pacTBopoMm THOCyJib(aTa
HaTpus. [Ipu BapIxaHuu mapoB Opoma MoCTpagaBlIEMy JAIOT HOHIOXATh
pa30aBJICHHBIN pacTBOp aMMHAaKa U BHIBOJIAT HA CBEKUN BO3IYX.

3) IIpu oxorax xuakum (HEeHOJIOM HEOOXOIUMO PACTUPATH OOEIEBIIHIA
YYaCTOK TJIMUEPUHOM JI0 T€X NOp, NOKAa HE YCTAaHOBHUTCS HOPMAaJbHBIN
IBET KOXH, 3aTE€M IPOMBIBAIOT TMOPAXKEHHBIM YyYaCTOK BOJOW H
HAKJIaJIbIBAIOT KOMIIPECC U3 BaThl WIK MapJid, CMOYEHHOU TJIULIEPUHOM.
4) Ilpu oxorax KpEnKuMHU KHUCIOTaMU CJEAYET HEMEIJIEHHO OOMBITh
000KKEHHOE MECTO OOJIBIIIMM KOJIMYECTBOM BOABI, a 3aTeM 3%-HbIM
pPacTBOPOM CO/JIbI WJIM HAIIATBIPHOTO CIIUAPTA.

5) Ilpu oxxorax KpenkuMu IeJIoYaMH KoKy IMPOMBIBAIOT BOJOM, a 3aTeEM
HeUTpanu3yoT 1%-HbIM pacTBOPOM OOPHOW KHUCIIOTHI. AMMHUAK MOYTH
HE JIEUCTBYET Ha KOXKY, OJIHAKO IPH IMOMAaJaHUU B IJ1a3a MOKET BbI3BATh
CUJIbHBIE MIOBPEXKICHHS U 1AKE CIIETIOTY.

6) Ilpu nomagaHuu pPEAKTUBOB BHYTPb HYXHO BBIIMUTH OOJBIIOE
KOJIMYECTBO BOJbI, a TAKXKE: a) IPU OTPABICHUM KUCIOTaMu: cTakaH 2%-
HOTO KapOoHaTa HaTpus; O) MpPU OTPABJICHHUM Ileo4amMu: cTakaH 2%-
HOW YKCYCHOW WJIY JIMMOHHOMW KHUCJIOTHI.

7) IIpu cUIbHOM OTpABIIEHUM HEOOXOJIUMO BBIBECTH MOCTPAJAABIIETO Ha
CBEKHI BO3/IYX, CJ€TaTh HCKYCCTBEHHOE JIBIXaHHUE U BbI3BATh Bpaya.

8) Ilpu mope3ax W paHEHUAX OCKOJKAMH CTEKJIa B NEPBYIO OYepe.lb
HEOOXOUMO YIalUTh U3 PaHbl OCKOJIKH, Kpasi paHbl A€3UH(PUIIMPOBATH
3%-HbIM CIMPTOBBIM PACTBOPOM HOJIa, & 3aTEM HAJIIOXKUTHh CTEPUIBHYIO
noBs3KY. [Ipy CUIIBHBIX KPOBOTEUCHUSIX CIEAYET HAJIOXKUTH JKT'YT BBIIIE
paHbl, BBI3BATh Bpaya U HANPAaBUTh IMOCTPAIABIIETO B OJIUKIUHUKY.

1.6. TymieHne MeCTHBIX 3aTOPAHUIT M TOPALIEH OXeK/IbI

1) B ciydae BocIsiaMEHEHHUS TOPOYEH )KUAKOCTH CIEAYET MOTaCUTh BCE
TOpEJIKU, MOracUTh IJIaMsi aCOECTOBBIM TMOJIOTEHILIEM WJIM 3aChINaTh €ro
MECKOM, WUJIM BOCMOJIb30BATHCS YIJIEKUCIOTHBIM OTHETYIIIUTENIEM.

2) PacTBOpuMBIE B BOJIE OTHEOIAC

HbIC BEIECTBA, TaKWe KaK CIHPT, alleTOH W APYTHE, MOXKHO TYIIUTh
BOJIOM.
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3) Ecimm roputr mamopacTBOpMMOE B Boje BemecTBO (ddup, OeH301,
CKUIIUJAP, OCH3WH), TO HEIb3S MPUMEHATH IS TYIICHHS BOIY, T.K.
oXKap MOXKET YCWIHMThCA. Ilmams TymaT ¢ IOMOIIBIO IeCKa WU
OTHETYIITUTEII.

4) B cimydae BOCIUIAMEHEHHMsI CJIEIyeT KaK MOYKHO ObICTpee HaOPOCHUTH
Ha MMOCTPAJIABIIETO Xaiar, MUIKaK, OPe3eHT, WIIN CICIHAIBHOE OJIEsII0,
KOTOPOE JIOJDKHO BCEr/ia JieXkaTh Ha BUAHOM U JOCTYITHOM MECTE.
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2. XAPAKTEPUCTHUKA JABOPATOPHOM MOCYJbI U
IIPABUJIA PABOTHI C HEM1

XuMu4deckas mocyjia oueHb cnenuduana u MHOrooopasHa. Pabota
B XUMHUYECKOW JsabopaTopuui TpeOYeT MMOCTOSHHOIO HCIIOIb30BAHUS
XUMUYECKOW mocyapl. [l MpaBWIBHOTO BBINOJHEHHUS PAa3IUYHBIX
XUMUYECKUX ONepaluii HeoOXOJAMMO 3HAaTh YCTPOMCTBO M IpaBUia
paboThl ¢ XMMUYECKOW Mmocyanl. /JJaHHAs TiiaBa MOCBSLIEHA W3YyYECHHIO
OCHOBHOW XMMHYECKOW MOCY/IbI U MTpaBuiiaM padOThI C HEM.

2.1. OcHOBHasl XUMHYECKAas MOCYAA

B 3aBHCHMMOCTM OT BBINOJHSEMBIX OIEpPAM  MPUMEHSIOT
Pa3IMUHYI0 XUMHUYECKYIO TTocyay. [IIupoko UCHOIb3YIOT KPYTIIOJOHHBIE
KOJIOBI: JJIsl MPOBEJCHUSI HEMOCPEIACTBEHHO OPraHUYECKOIro CHHTE3A,
MIEPETOHKH PA3JTUYHBIX )KUIKOCTEM.

JI71st mpoBeIeHUsI CUHTE3a UCIOJb3YIOT, B OCHOBHOM, OJIHOTOPJIbIE,
JIBYTOPJIbIE, TPEXTOPJIbIe KOJIOKI (pUcC.2B, T). JByX- U TpeXropJibie KOiI0bl
OYCHb YJOOHBI JJiI OJHOBPEMEHHOIO TMPOBEACHUS HECKOJIbKUX
onepainuii (ImpuOaBIeHUE BTOPOTrO KOMIIOHEHTA C HCIOJIb30BaHUEM
KaneJIbHOW BOPOHKH, U3MEPEHUEM TEMIIEPATYPhl PEaKIIMOHHON CMeECH,
UCIIOJIb30BAHUEM o0paTHOTO XOJIOJIAIIBHUKA) B nporecce
OPraHUYECKOr0 CUHTE3A.

JIng  OEeperoHKu  KUAKOCTEM  HCIOJB3YIOT  CIECIUAIIbHBIE
KPYTJIOJOHHBIE KOJIObI, HampuMep NEpPEroHHble KOJIObl AHTIIIOTIA
(puc.la) u kon6s1 Bropia (puc. 10, B), kosobl Knsiiizena (puc.2a), Koaosl
daBopckoro (puc.20) u Apyrue.

-

=B~ BP0

Puc. 1. KonObl: Anmtoria (a), Puc. 2. CneunanbHbie
KpPYTJIOJOHHBIC
Bropua (0, B) KoJ0bI: a — Krnaiizena; 6 — ®aBopckoro

B — IBYropJiasi; T — TpexropJias
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[IpuBeneHHbIe KOIOBI UCIONB3YIOT B 3aBUCUMOCTH OT Ha3HAYEHUS
U (U3NYECKUX CBOUCTB HCHOJIB3YEMBIX KUJAKOCTEH. Tak, KOJIOBI
AHTIIIOTIIA TPUMEHSIOT TIPU  TEPEroHKe OBICTPO  3aCTHIBAIOIIUX
BemlecTB. KonObl Kigitzena u @aBopckoro mpuMEHSIIOT MPU NMEPETOHKE
KUJIKOCTEH B BakyyMe. Jlnst 3Toro B KoJ0ax MpeayCMOTPEHBI
CIICLIMAJIbHBIE OTBOJIBI, Ky/J1a BCTABIISIOT KAITWLIAD, YEPE3 KOTOPHIA UIET
COOOIIEHUE C BO3YyXOM M PEAKIMOHHOMN KOJIOOH, NIl IPEeIOTBPAILCHHUS
€€ pa3pylICHHs B PE3yJIbTAaTE BO3HUKAIOWIETO BAKyyMa IPU BAaKyyMHOU
IIEPETOHKE.

Eciu ke B mabopaTopuM OTCYTCTBYIOT KOJObI AHTHIIOTLA,
Bropua, Kisiizena, ®@aBopcKoro, To sl MPOBEACHUS OPTaHUYECKOIO
CUHTE3a WM IIEPETOHKU MCIOJIB3YKOT KPYTJIOJOHHBIE OIHOTOPJIbIE
KoJIObI ¢ dopmToccamu (puc. 3). DopIITOCCH BBITYCKAIOTCA B
MPOMBIIIUIEHHOM MacIiTade U MOTYT OBITh Ha UIU(ax win 6e3 nrudos.
B cnyuyae Hamuuus nuiigoB Tepesl YCTAaHOBKOM HX 00s3aTENbHO
CMa3bIBalOT BAKYyMHBIM MAacjoM (MOKHO Ba3€JIMHOBBIM MAacCioM,
TJIMIIEPUHOM) U1 TIPEAOTBPAILICHUS CIEKAHUS MEXIy HUdpomM
dopmTocca u mmMdpomM ropia KoOJOBI BO BpeMs MPOBEIACHUS

XUMUYECKUX OIEepalnil.
a ']

]
Puc. 3. ®opmroccsl

BeinosiHEHME MHOTHMX XUMHWYECKUX ONEpaluid: OpPraHUuYeCKUn
CUHTE3, TEpPEroHKa >XHUAKOCTEH, TpeOyeT BO3BpaTa pacTBOPHUTENS B
PEaKIMOHHYI0 KOJIOY (KOHIEHCAIMs MapoB) JJisd MoAjAepKaHus oObema
pacTBOPUTENST WIIU €T0 YJAJICHUE U3 PEAKIIMOHHON KOJIOBI (OXJIaXKACHUE
U KOHJAeHcanus mnapoB). s OCYIIECTBICHUS JaHHBIX OMeparui
MPUMEHSIOT XOJOAWIBbHUKH PA3IMYHON KOHCTPYKIHMH (puUc. 4).

[Io cBoeMy Ha3HAUYCHHMIO XOJIOJWIBLHUKU OBIBAIOT MPSMBIMUA H
OOpaTHBIMH; BO3AYIIHBIMU U OXJIaXKJaeMble BOJON. OXJIaKIaIOIMMUMU
areHTaMu  JUIS  XOJIOAWJIBHUKOB  SIBJISIIOTCS  BO3AYX  (BO3IYIITHBIM
XOJIOJIWJIBHUK) U BOJIA (BOASTHOM XOJIOJIUIIBHUK).
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X0N0IUTbHUKHU Ha3bIBAIOT oopamHuvimMu, eciu
KOHJICHCUPYIOIIMECS] B HHX Mapbl XKUIKOCTH  (PacTBOPHUTEIS)
BO3BpAIllAIOTCA B  pEaKIMOHHYIO cMech (puc. 5Sa). Illpsamwvivu
(HUCXOAIIMMH) HAa3bIBAIOT MX B TOM CJydae, KOrja IMpH IEpPEeroHKe
KOHJICHCAT W3 XOJOAWIbHUKA IMOCTYMAeT B NMpPUEMHHUK (puc. 50) u HE
BO3BpAIIAETCS B PEAKIIUOHHYIO EMKOCTb.

b A4

1
o o J P ﬂ 5
Puc. 4. XonogunbHUKH: Puc. 5. [IpumeHneHne BO31yLIHOTO
a — BO3yIIHBIN; 0 — JInObuxa; XOJIOAWIBHUKA B KAUECTBE: a —

B — IIIAPUKOBBIN; T — 3MEEBUKOBBII. 00OpPaTHOTO, O — HUCXOASAIIETO

Hanbonee mpOCTHIM XOJIOJUIBHUKOM SIBJISICTCS  BO3IYIITHBIH,
KOTOPBIN MOXKET MPUMEHATHCS B KaueCTBE OOPATHOTO W MPSMOTO, MPU
MIEPETOHKE KUJIKOCTEH ¢ HeOOJbIIMMH TeMIlepaTypaMu KuIeHus. YacTo
WX TMPUMEHSIOT C BOJSHBIMU XOJOJAWIBHUKAMU ISl JKUIAKOCTEH C
temneparypamu kuneHus 150°C u Bbliie (BOASHBIE XOJOAWIHBHUKHU
BCJICJICTBHE BBICOKOTO TIeperajia TeMrepaTyp MOTyT TPECHYTh) coOupas
MOCJICIOBATEIIbHO YCTAaHOBKY C BO3AYIIHBIM XOJIOJWJIBHUKOM, Ha
KOTOPBIM MOMEIIAIOT BOASHON XOJOAUIIbHUK.

Yame Bcero mnpuMmeHsOT xojoauibHukm JIlnOuxa. Ha pucynke 6
MPUBEACHBI MIPUMEPHl MPUMEHECHHUS BOJSHBIX XOJOIUILHUKOB JInOmxa
IpU MPOBEJICHUU XUMUUYECKUX MCCIICIOBaHUM.

B xuMudeckux 1adopaToOpusSx 4acTO MPUMEHSIOT XOJIOAMIBHUKHT 1
JIPYTUX TUIOB — IIAPUKOBBIA (pUC. 4B) W 3MEEBUKOBBIN (puC. 4T).
[ITaprKOBBIM XOJOAUIBLHUK, B OCHOBHOM, HCIOJB3YIOT B KayeCTBE
oOpaTHOr0 XOJOAWIBLHHMKA, TaK KakKk IMapOBHIHOE pacCHIdpEHHE
BHYTpEHHEH TpPYOKH 3HAUYUTEIBHO YIyYIIaeT €ro OxJaxXJaroliee
NelcTBUE. 3MEEBUKOBBIM XOJOAWIBHUK TPUMEHSIOT TOJBKO Kak
HUCXOMSIIMA  JUISI  HU3KOKMILAIIMX OSKHUJIKOCTEM M HHUKOIJA HE
UCIIOJIb3YIOT KaK OOpaTHBIN, B CBSI3M C TEM, YTO KOHACHCAT, CTEKAIOIIIUMA
10 M3rudam, MOXKeT ObITh BHIOPOIIIEH U3 XOJ0UIbHUKA.
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Puc. 6. [Ipumenenue xonoauiabauka JInOuxa,
KaK HUCXOJIIEro (a) u kak oopaTHoro (0, B)

Bo u3bexxanue aBapuii mpu MPOBEICHUM XMMHUYECKOTO IIpoliecca
HEO0OXOUMO CJICAUTH 32 TEM, UTOOBI HE MPEPHIBAJICSA TOK OXJIKIAIOIIEH
BOJIbI (HAIOP JOJKEH OBITh MOCTOSTHHBIM ).

Hapsiny ¢ mnpoctoii mneperoHke MNPUMEHSIOT U (DPaKIHOHHYIO
IIEPETOHKY KHUJKOCTEM, KOrJa B PEAKIMOHHOW CMECH IOIy4aroT
HECKOJIBKO TMPOAYKTOB pEAKIHH, KOTOPbIE KHUIIAT TPH Pa3HbIX
TeMmreparypax (3a4acTyl0 O4Y€Hb OJM3KHX) M KOTOPbIE HEOOXOAUMO
pa3nenuTh Il MX WUACHTHU(PUKAIMU U TOJY4YeHHUS KOHKPETHBIX
OpPTaHUYECKUX  COEIMHEHUMH. B 3TOM  ciay4yae  MCHOJIB3YIOT
Ooeghneemamopwl (puc. 7). Ha pucyHke 8 npejacrtaBiieHa yCTaHOBKa JIJIs
(bpakIIMOHHON MMEPETOHKH.

Puc 7. HednermaTopsl Puc. 8. [Tpubop s
(bpaKIMOHHOM MEPEroHKH. 1 —
peaKImoHHas KoJjoa,

2 — nedaermartop, 3 — TEPMOMETP,
4 — xonoauabHUK JInOnxa, 5 —
AJUIOHXK, 6 — IPUEMHUK
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2.2. COopka XUMHUYECKHX YCTAHOBOK

[Ipexnae yeM MpoBOIUTH XUMHUYECKUM DKCIIEPUMEHT HEOOXOIUMO
coOpaThb YCTaHOBKY JJii THPOBEJICHUS XHWMHUYECKOTO CHHTE3a WU
npoiiecca U yOeauTbCsl B MPAaBUIBHOCTH €ro cOopku. CoenuHSTh
OTJIETIbHBIE YaCcTH MPUOOpa HAI0 OCTOPOKHO BO M30E€KaHUE MOJIOMKH.
[Tpu Hanmuuuu nTMGOB MPOBOAUTH CMA3Ky OJHOTO M3 NUIU(OB U TIPHU
coope 00s3aTeNIbHO paclpeiesiuTh CMa3Ky IO BCEH MOBEPXHOCTH
COMPUKACAOMINXCA NIIU(OB, OCTOPOXKHO Bpalllas MX OTHOCUTEIBHO
apyr apyra. IloAroHKy pe3WHOBBIX U JPyrux IMpoOOK, a Takxke
OTIIETIbHBIX COEIMHEHHUI CclieyeT MPOU3BOJUTH JO 3aKpEIUICHUS
npudopa B IITATUBE.

[Tocne Toro kak 1mojIo0paHsl U COOpaHbl OCHOBHBIE YacTH IpUOopa,
€ro YKpeIISloT B InTaTuBax. [l mnpemoTBpamieHuss MOJOMOK B
cobpanHoM mnpubope, HEOOXOAUMO Bcerjga oOpaliaTh BHUMAHHE Ha
HaJIM4Me PE3UHOBBIX (aCOECTOBBIX WJIM IPYTHX) MPOKIATOK Ha 3aKUMax
U 3axBaTax Jianok. Kpenutb mpuOophl cleayeT He 32 CEpeANHyY Tropia, a
OKOJIO TIpOOKU. ArmmapaTypy OOJBIIMX pPa3MEpOB HEJb3sl 3aKPEIIsTh
CJIMIIIKOM E€CTKO. Memaiku, nediaerMaTopbl HEOOX0AUMO 3aKPETUISTh
CTporo BepTHUKadbHO. OOs3aTeNbHO MPOBEPUTH PAOOTY MEIIAIKA U B
cillydae HEOOXOIMMOCTH OTIEHTpUpOBaTh ee¢ BpaimieHue. llocme
OKOHYAaHUSI COOPKM YCTAHOBKH CJIEAyeT TIIATEIbHO OCMOTPETH
anmnapaTtypy M yOeauThCs B MPABUIBHOCTH COOpKU. BKiIIOUMTH Bomy Ha
OXJIAKJIEHHWE XOJOIuIbHUKa (rpu ero Hanuuuu). [lociae 3Toro MoxHO
MPOBOJIUTHh 3arpy3Ky KOMIIOHEHTOB B COOTBETCTBHHM C METOJAMKOMN
MPOBEACHUSI OPTaHUYECKOTO CUHTE3A.

2.3. MbIThe U CylIKa NPUOOPOB

Xumuueckas mocyjaa J0JbKHA OBITh YHMCTOM, TaK Kak HpPUMECH,
HaXOJAIIMECS B XUMHYECKOM TOCYAE, MOTYT PE3KO H3MEHHUTh XOJ
cuHTe3a. HeoOXoauMo TBEpAO YCBOUTH: XMUMHUYECKYIO TIOCYIly CIETyET
MBITh Cpa3y K€ MO0 OKOHYAHUM XUMHYECKOro 3kcnepumeHta. [locyna
CUMTACTCS YHCTOM, €CIM Ha €€ CTeHKax He 00pa3yeTcs OTAEIbHBIX
Karlesib ¥ BOJa OCTABJISIET PABHOMEPHYIO IUIEHKY. Y TAJIUTh 3arpsA3HEHUS
CO CTEHOK COCYJOB MOHO Pa3jIWYHbIMU METOJAMH: MEXAHHUYECKUMH,
bU3UYECKUMH, XUMHUYECKUMHU U T.II.
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Ecnm xumumyeckas mocyna 3arps3HeHa pPacTBOPUMBIMU B BOJIE
BEILIECTBAMH, TO €€ MOYKHO MBITh TEIUIOW BOAOU, NPUMEHSS WIETKA U
epmm. JUIs ynalleHUs KUPOBBIX 3arpsA3HEHUM JY4Ill€ MBIThb ITOCYAY
CTpyell BOJASIHOIO Iapa, HO JTOT CHOCOO OYEHb [UIMTEJIEH |
IIPUMEHSIETCS. JOBOJIBHO PeAKO. [IpUMEHSIOT 711 MBIThSI TOPAYYIO BOIY
C IOBEPXHOCTHO-aKTUBHBIMHU BEUIECTBAMHU (MOIOIIMMH MOPOUIKAMH,
XO35MCTBEHHBIM MBLUIOM).

[IpoaykThl neperoHku HeTu (mapaduH, KEPOCHUH, BOCK, MACIO0), a
TaKXe JAPYTrhe HEPACTBOPHUMBIC OPraHUYECKUE COCIUHEHUS YIAISAIOT C
UCIIOJIb30BAaHUEM OpPraHUYECKUX PpPacTBOPUTENEH (IUATHIOBBIA 3Qup,
alleTOH, CIUPT, OCH3UH, CKUIUAAP U JP.).

BONBIIMHCTBO OpPraHUYEeCKUX PACTBOPUTEICU — OTHEOIIACHBIC
KUAKOCTH, MO3TOMY padoTaTh C HUMH HYKHO OCTOPOXHO, BIAIH OT
OTHA. 3arpsi3HEHHbIE OPraHUYECKUE PACTBOPUTENN CIEAYyEeT cOOUpaTh B
OTZEJIbHBIE €MKOCTH, a 3aT€M OYHMINATh IMEPETOHKOMN I IOBTOPHOIO
ucnosib3oBaHus. CymaT B CYIIWIBHBIX IMIKapax WIM CIEHHAIbHBIX
CYIIWJIKAaX, MOBOPAYMBAs XHMHUYECKYI0 IOCYAY BHHU3 Il CTEKaHUs
n30BITKA BOJEL.

Bompocs! 111 caMONIpoOBepKHU
1. B kakux ciyyasx sl MPOBEACHUS XUMHYECKUX PEAKIHUI

UCIIOJIB3YIOT OJTHO-, IBYX-, TPEXTOPJIbIE KOJIObI?
2. YeMm OTIMYAIOTCA MO KOHCTPYKIIMU KOJOBI AHIIIOTIIA OT KOJIO

Bropma?

3. Uem oTinnyaroTCs MO KOHCTPYKUMU KoJIObI KnaiizeHa ot koJi0
daBopckoro?

4. B kakux ciyyasx IPUMEHSIOT B OPraHUYECKOM CHHTE3E
dbopmmToccer?

5. Kakue X0nouIpHUKN Ha3bIBatOT 00paTHhIMU? VX IpUMEHEHHE.

3. ONPEJAEJIEHUE OUINYECKUX KOHCTAHT,
NAEHTUPUKALHNA H OYUCTKA OPTAHUYECKHX
COEJIUMHEHMU

B Hacrosmen TiIaBe paccMaTpPUBAKOTCA OCHOBHBIE ITPHUEMBI
onpeneneHus (PU3NUECKUX KOHCTAHT OPraHMYeCKUX COCIUHEHHUH, a
TaKX€ METOJIbl OYMCTKHU U UJCHTU(UKAIIUY BEIIECTB.
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Oprannueckoe  COEJUHEHHE, TIOJYYEHHOE B  pe3yJibTaTe
XUMHUUYECKOTO  JKCIEPUMEHTA, JOJPKHO OBITh  WHIUBUAYAIbHBIM.
NHauBuAyanbHOCTh OPraHUYECKOTO COCIUHEHHS TMOATBEPKIACTCS
xpoMarorpapuueckuM MeToaoM. O YHCTOTe OPraHMYECKUX BEIICCTB
TaKXe CyJST U Ha OCHOBAHUM MX (PU3UYECKUX KOHCTAHT.

3.1. XpomarorpagpuuecKuid MeTO/l AaHAJIN3A

Cpenu XuMHYECKHX, (DUBNKO-XUMUUYECKHUX METOJI0OB pPa3JielICHUS,
aHalau3a, WCCIEAOBAHUNA CTPYKTYpbl W CBONCTB HHJIUBUAYAJIbHBIX
XUMUYECKUX COCAMHEHUH W MX CIOXHBIX CMECed Beaylee MeECTO
3aHUMAET XpoMarorpadumu.

Poccuiickuii yuensii Muxaun CemenoBuu LBet (1872-1919 rr) B
1903 roxy OTKpbLT XpoMaTtorpaduio Mpu HUCCICIOBAHUM MEXaHU3Ma
npeoOpa3oBaHusl COJIHEUHOW IHEPrUU B PACTUTEJIbHBIX MUTMEHTAX U
SBJISIETCS. OCHOBATEJIEM HAy4YHOrO0 METoJAa - XpoMarorpadguu. YueHbId
co3fal OCHOBY MHOTOCTYNEHYATOrO pa3/elieHus CMeceil, CBs3aB
pa3uyHble BapUaHTHl XpoMmaTorpaguu eAMHCTBEHHOW Teopued. B
MOCJICIHEE BpPEMsI HIMPOKO HCIMOIB3YIOT MHCTPYMEHTAJIbHBIE METO]IbI
aHanu3a (ra3oBylO, >KHIKOCTHYIO, BBICOKO3(()EKTUBHYIO >KUJKOCTHYIO
xpoMarorpaduu) g OBICTPOrO W KA4YECTBEHHOTO aHaJin3a BOJBI,
MOYBBI, BO3/lyXa, OMOJIOTMYECKOTO0 Marepuajga OKpYXalollel cpeasl u
pa3IelICHUs] CMECEM.

XpomaTtorpauueckue METOJbl aHaIM3a KIACCUPUIUPYIOT TIO
TPEM OCHOBHBIM IIPU3HAKAM:

1) mo cpeme, B KOTOPOM NPOUCXOAUT aHainu3 (Ta30BBIE,
KHUJKOCTHBIE U Ta30KUIKOCTHBIE);

2) 1O MEXaHu3My, KOTOPBIM HCHOJIB3YIOT TIpU  aHAJIU3e
(ancopOLIMOHHYI0O ~ MOHOOOMEHHYIO,  OCaJ0YHYIO,  OKHCIUTEJIHHO-
BOCCTAHOBUTEIIBHYIO U IPYTHE BUBI XpoMaTorpadun);

3) mo dopme mpoBeAcHUA aHadu3a. MoXxeT ObITh BBHINIOJTHEH B
KOJIOHKaX, Ha Oymare, B TOHKOM CJIO€ COpOEHTA.

XpomaTtorpaduiyeckue METOJbl B 3aBUCUMOCTH OT IIpoIlecca,
MOJIOKEHHOT'O B OCHOBY pa3JieJICHUs BEIIECTB, AT Ha:
®  ancOpOIMOHHYIO XpoMarorpaduio, OCHOBaHHYIO Ha pPa3IuYHOU
CIIOCOOHOCTH KOMIIOHEHTOB CMECH K H30upaTelbHOM aacopOiuu Ha
copOeHTe;
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®  pacmpeAcNUTeIbHYI0  Xpomarorpaduro, Oa3upyIOIIyIOCI  Ha
pPa3IMYHOM PACHPEICIICHHH PACTBOPEHHBIX BEIIECTB MEXKIY JABYMS
PacTBOPUTEIISIMU, KOTOPBIE HE CMEITUBAIOTCS;

® HOHOOOMEHHYH Xpomarorpaduio, B OCHOBE KOTOPOH JICKHUT
pa3iauvHasi ClIoCOOHOCTh KOMIIOHEHTOB CMECH K OOMEHHOM aJcopOIIii;
®  OCaJIOYHYI0  XpoMarorpadguio,  HUCIOJB3YIOIIYI0  OCAXKJICHHE
MaJOpacTBOPUMBIX COCAMHEHUH.

l'azosas  xpomamoepagua (I'X). TazoBas xpomarorpadus
Oo0BEIMHAECT BCE XpomaTorpauyeckue METOAbl aHallu3a, B KOTOPHIX
noABMXKHOM (a3zoit sBhsercs ra3. [lo xapaktepy B3auMOJEHCTBUS
MEXTy COPOCHTOM M BEIIECTBAMH, KOTOPBIC PA3EAtOT, JaHHBI METO/I
OTHOCAT K Pa3/IeJICHUI0 HEUTPAIbHBIX MOJEKYJ MEXAY COpPOCHTOM H
razoBoi (azoil. OH MOXET peannu30BaThbCAd MO0 B PA3JAEICHUU HUX
MEXJy TBEpAOM W ra3oBod ¢a3zaMH, 4YTO OCHOBAHO Ha aJCOpOLUU
BCIIIECTB HA MOBEPXHOCTU TBEPJOTO HOCHUTENSA (Ta30acopOIMOHHAs
xpomatorpadus — 'AX), 1ub0 B pa3faeaecHun MEXIy KUJIKON U ra30BOM
dbazamu, Oaszupyrolieecsi Ha PAcTBOPEHUM BEIIECTB B TOHKOM CJIO€
KUJKOM TUIGHKH — HEMOJABWXKHOM (a3bl, KOTOpas HaHEeCeHa Ha
MOPUCTBHIA WMHEPTHBIA HOCHUTENb (Tra30KUIKOCTHAsE xpomartorpadust —
[KX).

["azoBasi xpomarorpadusi monayumsia pasButrue ¢ 1952 r., ¢
pazpaboTkoi qaHHOro MeToaa A. J[xeiimcom n A. MapTuHOM.

lazosas  aocopbyuonnas  xpomamozpagusi. Paznenenue
KOMITOHEHTOB B Ta30aJICOPOIIMOHHON XpoMaTorpaduu MpOXOIUT 3a CUET
MPOIECCOB  aAcoOpOIMu — JACCOpPOIMHM Ha TMOBEPXHOCTH TBEPAOTO
HOCHUTENS — aJIcOpOeHTa PU MPOXOKICHUH ra30BOUM MOJBUKHOU (a3bl.

Aocopbenmobl ENAT HA IBE€ OCHOBHBIE TPYIIIIHI:

- nojisipHbie (TUAPOPUIbHBIE) — CHIIMKAreslb, OKCHJ alIOMUHUA,
WCKYCCTBEHHBIE ¥ TIPUPOIHBIC CUITMKATHI;

- HenoJyisipHble  (TuapooOHBIE) — AKTUBUPOBAHHBIA  YTOJib,
KU3EJbIYp, JUATOMMUT.

B 3aBHCHMOCTH OT KOHKPETHBIX YCIOBUU MPOBEACHUS IIpoliecca B
KauecTBE eaza — Hocumens, Kak TMPaBWIO, UCIONB3YIOT a30T, Telui,
aproH, okcuj yriepona (1Y), Bozayx, Bogopon. IlepeuncieHHbie Ta3bl
NPaKTUYECKH  HMHEPTHBI K  OOJBIIMHCTBY  BEIIECTB, KOTOPBIC
pa3nenIoTcs, U COpPOCHTOB.

Ha npaktuke m1s1 )KUJIKOCTHON aJIcCOPOIIMOHHOM XpoMaTorpaduu B
KauyecTBe aJICOPOCHTOB Yallleé BCErO HCIMOIB3YIOT CUJIMKAreilb U OKCH]L
TFOMUHUS.
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l'azooicuokocmuas  xpomamoepagus (1 7KX). Yno6HEIM U
MPAKTUYECKH BAXXHBIM  XpoMmaTorpaduuecKuM METOJOM  SBIISICTCS
ra3oKUAKOCTHAsE xpomarorpadus. B ra3oxxuakoctHor xpomarorpaduu
UCIIOJIB3YIOT MPUOOPHI TAKOTO K THUIA, KaK U B Ta30aJCOpPOIMOHHOMN
xpoMmaTtorpaguu.  YCTaHOBKM  OTJIMYAIOTCS  TOJBKO  TBEPJBIMU
HOCHUTEJISIMHU.

Kuokocmnas xpomamoepagus (XKX). Xpomatorpadudeckue
METOJIbI C JKMJAKOM MOABWKHOM (pa30oil Ha MPAKTUKE pPa3IUyaroT II0
dbopMe U BUy TBEPJIOM HEMOABUKHOU (Pa3bl, KOTOPYIO MPUMEHSIOT, U
TBEPJIbIM HOCUTEJIEM JIJIsl HETTOJABUKHOM KUJIKOU (ha3bl: XpomaTorpadus
Ha koJioHke (KX); xpomarorpadusi B TOHKOM cjioe (TOHKOCJOMHHas,
TCX); xpomatorpadus Ha 6ymare (bX), mpuyeM JiBe OCIETHUE MOKHO
paccMarpuBaTh Kak oOCOObI€ JBYXMEpPHBIE BapUaHThl TPEXMEPHOU
xpoMarorpagpuu Ha  KoJOHKe (“OTKpbIThie  KOJOHKK’). Ecmm
HEMmoJBWKHasg (a3za TBepjas, OOBIUHO TNpeodiiaaeT ajacopouus;
KUJKYI0 HEMOJIBHXHYIO (azy (BOIy, OpraHMYECKUE PACTBOPHUTEIH)
HAHOCSIT Ha TBEPJbIE HOCUTEIHU, YJECPKUBAIOIIUE €€ ajCcOpOIMOHHO,
4acTUYHO Npu HaOyxaHuu. B pesynbpTaTe 3TOro ajcopOlMOHHBIE U
pa3ienuTeNnbHbIe  MPOLECCHl B ONpPENENICHHOW  Mepe  Bceraa
COCYIIIECTBYIOT.

Buvicokoagpgpexmusnas orcuoxocmuas xpomamoepagus (BOKX).
JIBMKEHUE KUIKOCTH YepPE3 MOPUCTHIM HOCUTEIb T10JI IEUCTBUEM CHUJIbI
TSOKECTH OYE€Hb Majio M SIBISETCS TOCTEICHHBIM MPOIIECCOM TIPHU
xpoMarorpaduyeckoM SKHJAKOCTHOM aHajdu3e Ha KojoHke. [is
YCKOpPEHHUs TMpoliecca XpoMarorpauu €€ MPOBOMAST MO/ JaBICHUEM.
Takoii MeTOod  Ha3BIBAIOT  BbICOKOIPDEKMUBHOU  HCUOKOCMHOU
xpomamoepagueri (BOXX). BOXX mno3Bojser nmpoBOAWTh aHAIW3 B
0oJiee KOPOTKOE BpeMs.

B Hacrosiiee BpeMsi METOJ HUCIOJB3YIOT IJisg pa3jeicHusl,
UJCHTU(DUKAIIMK ¥ KOJTMYECTBEHHOTO OIPECICHUS CI0KHBIX BEIIECTB:
cCMeceld  YriaeBOJOpPOJOB, apOMATUYECKUX KapOOHOBBIX  KHCIIOT,
CTEPOUIOB, TEPOUIMIOB, MHCEKTUIIU]IOB, AHTUOMOTHUKOB, KpacUTEIEH U
UX MOJYIPOTYKTOB, alIKAJIOUIOB, HyKJIEUHOBBIX KHUCTIOT.

Monekynapuo-cumosas ~ xpomamoepagua  (MCX)  Meton
MOJIEKYJIIPHO—CUTOBOM xpomartorpadun (renb—xpomMarorpaduu, reab—
IIPOHMKAIOIIEH XpoMaTorpaduu Win dKCKIIO3UBHON XpomaTtorpaduu) —
3TO THUI TBEPAOKUIKOCTHOM XpomaTorpaduu, KOTOpas OCHOBaHA Ha
Pa3IMYHON CIIOCOOHOCTH MOJIEKYJ BEIIECTB, OTIMYAIOIIMXCS CBOUMU
pasMepamu, MPOHUKATh BIVIyOb 3alOJHEHHBIX PACTBOPUTEIEM TIOp
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HEMOABMKHOM  (a3bl M yIACPKHUBATHCS TaM Pa3jIUYHOE BpEMs.
Monekynbl, uMeInmMe OOJIbIIME pa3Mepbl, HE MPOHUKAIOT WIH
MPOHUKAIOT TOJBKO B HEOOJBIIYI0 YacTh TMOpP HOCUTENSI U TOITOMY
BBIMBIBAIOTCS M3 KOJIOHKM paHbIIE, Y€M MAJIEHBKUE MOJIEKYJbI, YTO
CIIOCOOCTBYET pa3/IeJICHUIO UX B COOTBETCTBUH C pa3MEpPaMHu.

Xpomamoepaghus na d6ymace (bX). Meton paszzeiieHUs BEIIECTB,
OCHOBaHHBIN Ha pasHUIle UX KOIDDUIIMEHTOB pacHpe/ieNICHUs MEXKITY
IBYMsSI SKMAKUMHU (a3zaMH, KOTOPbIE HE CMEIIMBAIOTCS, W OJHA U3
KOTOPBIX HAaHECEHAa Ha Oymary, Has3bIBa€TCAd pacnpeoenumenbHol
OymaxicHou xpomamozpaghuetl.

B nganHOM Buze XpoMmaTorpauyeckoro aHajiusza poJib
KOJIOHKM  BBITMOJIHSET MOJIOCKA  (PUIBTPOBAIIBHON  Oymaru s
XpomaTorpaupoBaHusi, Ha KOTOPYIO HaHECEHa HEOOJbIlas MOPIHS
ucciegyemoro pactsopa. [anee ¢punbTpoBanbHas Oymara mpoOMbIBAETCS
CMECHIO BOJIbI C OPTaHUYECKUM PACTBOPUTENIEM WM CMECHIO ABYX (WM
HECKOJIBKUX) OPraHMYECKUX pacTBOpuTesicl. Boga wim opranmyeckuii
pacTBOpUTEIIb, 3aKPEIUICHHBI Ha BOJIOKHaX OyMaru, WUrpaeT poJib
HETMOABMIKHON JKUAKOM (a3bl; poOJb TOABUKHOM >KUIKOW  (pa3bl
BBITIOJIHSIET APYTOM OPraHUYECKUM paCTBOPUTEND (MIIU UX CMECH).

Teopust pacnpenenuTenbHON KOJOHOYHOM Xpomatorpaduu,
pazpabotannas A.Maptunom, P.Cunmxem u . A.DykcoM, MOKET ObITh
MIPUMEHEHA TaKXke U K OyMakHON XpoMaTorpaduu.

B  pacnpenenuTenbHON  KOJOHOYHOM — Xpomarorpaduu
JBH>)KEHUE KOMIIOHEHTOB CMECH, KOTOpAasl pa3AeiisieTcs, KOJIUYECTBEHHO
OTHUCHIBACTCS TOJABMIKHOCTBIO R, SIBISAIONIEHCS (PYyHKIIMEH MOMEpPEYHbIX
pacTBOpPOB MOJBMXXKHOM H HENMOABWXKHOW (a3 u  kodpduimeHrta
pactipenenenus. st OymaxkHou xpomatorpaduu BETUUUHY R U3MEPUTH
HEBO3MOKHO, HO MOKHO OMNpPEAeIuTh KO3PIUIMEHTHI pacrpeacieHus.
[loaTOoMy n KOJMYECTBEHHOM OIIEHKM CHOCOOHOCTH pa3AesieHUs
BellleCTB Ha Oymare BBeleH Kod(DuiMeHt Rf, KOTOPBIN SBISETCS
OTHOILIIEHUEM JIBDKCHHUSI 30HBI BEIECTBA K JABWXKEHUIO (pOHTA
pPacTBOPUTETIS:

CKOpOCTB JABHUKCHUA 30HBI OJJTHOI'O KOMIIOHCHTA
Re=

CxopocTb IBIKEHUS (PPOHTA MOABUKHOM (a3bl

Texnuxa npoeedenus xpomamozpaguu Ha bymace. B Hacrosiee
BpeMs TIOJYYWJIM Pa3BUTHE BUJIBI MPOBEICHHS XpomaTorpaduueckoro
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mpoiiecca Ha Oymare: OJHOMEpHass M JAByMepHas (BOCXOJsIias U
HUCXOJA1IIast), KpyroBasi U 3jeKkTpodopeTndeckas xpomartorpaduu. s
YCIIEIITHOI'O pa3jeieHus HeoOXO0IMMO, 4TOObI arMocdepa kamep, Iae
MPOU3BOJUTCA pas3fiejeHue, Oblla HAacChIlleHa BCEMH KOMIIOHEHTaMH
CHUCTEMbl PACTBOpPHUTENICH. DTO HACHIIIEHUE OOBIYHO OCYIIECTRBIISIOT,
noMeniasi Ha JHO KaMepbl Yamky ¢ o00euMu (azamMu CHUCTEMBI
pacTBOpPUTENIEH WM YKPEIUIsisi Ha CTEHKaxX Kamepbl OyMary, CMOYEHHYIO
PaCTBOPUTEIISIMHU.

XpoMmarorpauueckoe paszjfeieHrue MPOBOASIT TPU KOMHATHOMU
TeMmneparype. JIuip npu pa3ieieHuu HU3KOKUITAIINX XKUJKOCTEH WU
NPy  UCIOJB30BAHUM JIETKOJIETYUYHMX PACTBOPUTENICH PEKOMEHIyeTCs
NpPOBOJAUTh  pa3fel€HUEe  NOpu  TMOHWKEHHBIX  TeMIleparypax.
XpomaTtorpaupoBaHiue TMpH TMOBBIIICHHBIX TEMIIEpATypax XoOTsS U
YCKOpPSIET aHaJIn3, OJIHAKO HE BJIMSET Ha KAYECTBO pa3jeCHUsI.

Hocumenu u pacmeopumenu. bymara misi xpomarorpadun. B
pacrpefenuTeNbHO  XpomaTorpaguu Kk Oymare NPEeAbSBISIOT Pl
TpeOOBaHUI: OHAa JOJDKHA OBITh XUMHMYECKM YUCTOM, XUMHYECKH U
a7COpOIIMOHHO  HEUTPAIHHOM, OJHOPOJHOM 10  IUIOTHOCTH,
oOecreunBaTh ONPEACIICHHYIO CKOPOCTh ABUKEHHUS PACTBOPUTEIIS.

UToOBbl MOJYYUTh XUMUYECKH YUCTYIO Oymary, TOBapHyl Oymary
00pabaThIBAIOT pa3IMYHBIMU peareHTaMu (aMUHOYKCYCHOW KHCIIOTOM,
TpuaoHOM b, 8-OKCHXWHOJIWHOM ® JAp.), KOTOphIe 00pa3yroT
pPacTBOPUMBIE KOMILJICKCHBIE COCIUHEHHS C HMMEIIIMMUCS B Oymare
HeopraHmyeckumMu  moHamH.  CoelMHEHUs  BBIMBIBAIOT  3aTEM
PACTBOPUTEISIMU U MOJTY4YarOT OyMary 0€3 HEOPraHUYECKUX TPUMECEH.

i xpomatorpaupoBaHUsi MOXXHO MPUMEHSTh HE TOJIBKO
CHelUaIbHyI0 OyMary ¢ napauielibHO OpUCHTUPOBAHHBIMHU BOJIOKHAMH,
HO W IUIOTHBIE copTa (UIbTpOBaIbHOM Oymaru, BaTMaHa u Ap. B
HACTOAIIEE BpPEMs BBIITYCKAIOT YEThIPE COpTa XpomMaTorpaduyeckoit
oymaru: Ne 1, Ne 2, Ne 3, Ne 4. OHM OTIHMYAIOTCS IO TUIOTHOCTH, a
OTCIOJIa U MO CKOPOCTH ABHM>KEHUsA pactBopuTenss. bymara Ne | u 2
MEHEE IUIOTHA, MO3TOMY HasbiBalOT "ObicTphiMu'". Bymara Ne 3 u 4
Ha3bIBAIOT ""MEJJICHHBIMU", IOTOMY YTO OHU 0o0Jiee TJIOTHBIE.

Kauecmeennwiii amanuz. Meronuka anann3za. B  OOJIBIIUHCTBE
CJIydyaeB XpoMaTorpaMmma Ha Oymare mocjie pa3JeJIeHUs CMECH BEIIECTB
U HUCTHapeHus MOJBIKHOWU (ha3bl OECIBETHA, MOITOMY Ha OCHOBE €€
HEJIb3sl HE TOJBKO WACHTU(PUUIMPOBATH BEIIECTBA, HO U HMETh
NpEJCTaBJIC€HUEe O CTENEeHW paslielieHuss ux cMmecu. llosTomy
MOJYYEHHBIE XpOMATorpaMMbl — CIeayeT nposiBUTh. s 3TOro
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OPUMEHSIIOT PacTBOPbI PA3JWYHBIX BEUIECTB, IMPU B3aUMOJICUCTBUH
KOTOPBIX € KOMIIOHEHTAMHM HCCIEAyeMOM cMecu, oO0pa3yroTcs
OKpAILICHHBIC COCIMHEHUSA. B MPOSBICHHON XpOMATOTrpaMMeE IO OKPacKe
MsATHAa, OOpPa30BaHHOTO TEMHM WJIM HWHBIMU BEHIECTBAMH CMECH U
MPOSIBUTENIEM, MOXKHO MJCHTU(UIIMPOBATH BelllecTBO. Eciiu mposiBUTEINb
00pa3yeT co BCEMHM BEIIIECTBAMU CMECH OJIMHAKOBO OKpAIlICHHbBIC TSATHA,
TO UIAEHTU(DUKALINIO POBOAAT M0 MECTY pa3MelleHus MsTHA Ha OyMare.
KauecTtBeHHOE OOHaApy’KEHHUE BEIIECTB B MPOSIBICHHOW XpoMaTorpaMme
BO3MOXHO B yJIbTPa(prOJIETOBOM CBETE.

Toukocnounaa xpomamoepaghus (TCX). B 00bIMHOM BapuaHTE
TOHKOCJIOWHasi ~ XpomaTorpadus  SIBISETCS  TBEPJOKUJIKOCTHOMN
afcopOIIMOHHON XpoMaTtorpadueii, B KOTOPOM BMECTO 3aroJIHEHHOU
a7cOpOEHTOM KOJIOHKM NPHUMEHSIOT IUIACTUHKKA C TOBEPXHOCTHIO,
MOKPBITOM TOHKUM CJIOEM aJICOpOCHTA.

Meton xpomarorpaduu B TOHKOM Cjo€ ObLI BIEpPBbIE OINKCAaH B
1938 r. H.A. Usmaitnoseim u M.C. UlpaiibepromM, pa3aenauBIINX
OKCTPAKTHI JIEKAPCTBEHHBIX PACTECHUN Ha ajcOpOCHTaX, MOMEIICHHBIX B
BHJIE TOHKOT'O CJIOS Ha CTEKJIBIIIKH JJIs MUKPOCKOIIA.

B Hacrosiiee Bpemsi XxpomaTorpadusi B TOHKOM CJI0€ — OJIMH
U3 HauboJiee MPOCTHIX, ACMIEBBIX U 3PPEKTUBHBIX METOJOB Pa3ACICHUS
TSKEJIOJETYYUX KOMIIOHEHTOB CJIOKHBIX OpraHMYECKUX cMmecer. Merton
IIMPOKO MCHOJB3YIOT JUIsi KauyeCTBEHHOTO U MOJIYKOJWYECTBEHHOTO
KOHTPOJISI TPOMBINIICHHBIX MPOIIECCOB OPraHUYECKOr0 CHUHTE3a, B
nabopaTopusix MpU TPOBEACHUU HAYYHBIX MCCJICAOBAaHUN B XUMHUU
IPUPOJHBIX COCTMHEHHM, PapMaKOIOTUH, KIMHUYECKON AUAarHOCTUKE.

Cxema paznenenusa cMmecu BemlectB MetogoM TCX mpuBeneHa Ha
pucyHke 9.

Ha mymacTuHKY ¢ TOHKHUM clioeM ajicopOeHTa (HemoABWKHas (a3za)
Ha ompeaeieHHOM Mecte (‘“‘crapTroBasi JIMHUS®) HAHOCST MPOOKI
COCMHEHUN M HUX CMECEH. 3aTeM IUIACTUHKY HUXE CTapTOBOW JIMHUH
OMYyCKalT B pacTBoputenb (mojaBuxkHas ¢aza). [lo Mepe nBmxeHUs
pacTBoputens  (dJIO€HTA) Ha IUIACTUHKE  IPOXOAAT  MPOIECCHI
afcopOIMi U JIeCOpOIMU COCAMHEHUN, KOTOphIE aHAIM3UPYIOTCS, B
pe3yapTare 4ero OHU pazgenstorcs. OTMETHB TpaHUIly MOabeMa
pactBopuTenss (JIMHUIO (PpOHTA), TJIACTUHKY BBIHUMAIOT U CYyIIaT,
MPOBOJSAT ONEpPAlMd 10 BBISBICHUIO W ONPEIECICHUIO COCAUHEHHI,
KOTOPbIE€ aHATU3UPOBAIHCH.

Pa3smemenue nATeH coeauHeHui, KOTopbie pazaensatorces B TCX
aHAJIOTUYHO OyMa)KHOM XpomaTorpaduu, OMUCHIBAIOT KOHCTaHTON R,
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XapaKTEepU3yOIIEH MIOJIOKEHUE COCIMHEHUS Ha JAHHOMN
XpoMaTorpaMmme.
|. ........................ _|__ II
A
C
a B B
. AB
Rz —
e © T AC
B B
o -0 @ -1V I
a B atB A

Puc. 9. IlpunniunuansHast cxema pas3AeieHHUs] CMECU COCAUHECHUN
METOJIOM TOHKOCJIOMHOM XpoMaTorpaduu:

a, B — UHAUBUIAYAJIbHbBIE COEIUHEHUS; (a + B) — CMECh COEIMHEHUH a U B;
[ — nunus crapra; II — ppout pactBopuTens; AB — BricoTa noabema
coenuHeHus a; AC — BbICOTa MOIbEMA PACTBOPUTEIS

HaunOonbiiee mpuMeHeHHE TOHKOCOMHAs XpomaTorpadus Haiia

B AQHAJIN3€ OPraHUYECKUX COCIUHEHUW MPUPOJAHOTO U CUHTETHYECKOIO
NpPOUCXOXKACHUsA. B  Hacrosimiee Bpems pa3paboTaHo OOJBIIOE
KOJIMYECTBO METOJIMK Pa3JeCHUsI U OMpPECICHUS Pa3IMUHbIX KJIACCOB
OPraHNYE€CKHX COEAUHEHHI — OT MPOCTBIX YTJIEBOJOB JO BUTAMHUHOB,
AHTUOMOTUKOB U HYKJIEMHOBBIX KHUCIIOT.
Texnuxa nposedeHusi MOHKOCNOUHOU — Xxpomamozpaghuu. Bwidop
nonoxkku. IlmactuHku 171 XpomatorpadupoBaHUs B TOHKOM CJIOE
UMEIOT TOHKMM cjoit aacopOeHta (TommmHON 0,1-1 MM), KOTOPBIi
pacrmpesiefieH Mo MOJMJIOXKKE - TUIACTUHKE W3 CTeKia, aTlOMUHUEBOMN
(b oIbIY UK TIJIACTMACCHI.

JIist TpUTOTOBJIEHUS CJIOEB B JAOOPATOPHBIX YCJIOBUSAX IOYTH
BCET/Ia UCTIOJIB3YIOT CTEKJISTHHBIE TNTACTUHKHY TOJIIUHOMN 2-4 MMm. CTEKII0
JIETKO OYHCTUTH, MOBTOPHO HCIIOJI30BaTh B pabOTe€, C HUM MOXKHO
IPUMEHATHh CaMble Pa3HOOOpa3HbIe PACTBOPUTENH U peareHTbl. OOBIYHO



24

JUTsl XpoMaTorpauu MPUMEHSIOT CTEKJITHHBIC TUIACTUHKY JUTUHOM 15-20
CM u mupuHou 4-20 cMm.

Hcnonb30BaHHbIE TIACTUHKH OYHMINAOT, MPOMBIBAIOT MPOTOYHOU
BOJIOM, TMOTPYX AT HAa CYTKH B JWCTUJUIMPOBAHHYIO BOAY, KOTOpas
cogepxut 1% pacTBOp MOIOIIETO MOPOIIKa, IMOCIE 4YEero eme pas
MPOMBIBAIOT JUCTUIUIMPOBAHHOMN BOJIOM Y BBICYIIIMBAIOT.

CTeKJIsHHYIO TUIACTUHKY IOCJE HaHECeHHUs closi copOeHTta (AJis
3aKPEIUIEHHOTO CJI0sA) OCTaBissloT Ha 20 MUH. Ha TOPU30HTAIBHOMN
MOBEPXHOCTH, 3aT€M AKTHUBUPYIOT HAarpeBaHUEM B CYIIWJIBHOM IIKa(y
npu 110°C B Teuenne 30 MuH. B HEKOTOPBIX CilydasX MPUMEHSIOT
MJJACTUHKHU, BBICYIICHHBIE HA Bo3ayXe. [[1acTUHKU XpaHAT B SKCUKATOPE
WM B CYWIWJIbHOM IIKady Haja CWIMKarejaeM WA Haja XJIOPHUIOM
KaJIbLIUSI.

[Ipu paccMOTpeHHMM B TOABUKHOM OCBEIIECHHUM CIIOW COpOEHTa,
MOKPBIBAIOIINM TJIACTUHKY, JOJKEH OBITh PAaBHOMEPHBIM (B HEM HE
JOJKHO OBITh HEPOBHOCTEM, KOMKOB, BO3AYIIHBIX ITY3bIPHKOB).

B mocnegHue TroAapl  BCe  Hallle  MOJIB3YIOTCS  TOTOBBIMH
MJJACTUHKAMU TMPOMBIIIJIEHHOTO TMPOU3BOJACTBA C HAHECEHHBIM CIIOEM
copbenTa (Silufol UV-254).

Hanecenue o6paszya. Ilpoowl uccinemyemoro BemiectBa (0,1-50
MKI') HAaHOCAT Ha IUIACTUHKY B HEMOJSIPHOM JIETYYEM paCTBOPUTEIE.
PactBoputens JOJKEH OBITh  HEMOJISIPHBIM  JIJIE  YMEHbBIICHUS
pa3MbIBaHUsl MSATHA B TOYKE HaHeceHWs oOpasma. OH Takke JOJKEH
OBITh HU3KOKUIIAIIUM, TTOCKOJIBKY JI0 Hadaia MPOSIBJICHUS PACTBOPUTEIb
HE0O0X0AMMO OBICTPO BBHITIApUTH. PacTBOpUTENb NOHKEH OBITH TaKHM,
4TOOBl PACTBOPEHHOE BEIIECTBO HE BBIKPUCTAJUIM30BBIBAIACH U3
pacTBOpa IIpy HAHECEHUU €T0 Ha aJICOPOCHT.

[TpoObl HAHOCAT B BUAE TOYKH WJIU MOJOCHI 6-7 MM C MOMOUIBIO
nunetku Ha 0,1 M, chmenuasbHO MPUTOTOBJICHHOIO Kamujulsipa WIH
Mukpoumnpuia. OTMedalT CTapTOBYIO JIMHUIO W HAHOCAT TpoOy.
Paccrosnue Mexay OTAENbHBIMU MPOOaMH JOJKHO ObITh HE MeHee |
cM. OXuaarT ucnapeHus pacTBopurels. Jlanee miIacTUHKY MOMEIIAoT
B XpoMarorpaduyeckyro Kamepy, B KOTOPOW HAJUT JIFOEHT, TaK YTOObI
HE CMbIBajach HaHeceHHas mpoba. OXuIalT MOAHATHUS PACTBOPUTENS
10 AuHUKA (GpOHTa pacTBOpUTENs. BhIHMMAIOT, CcyllarT Ha BO3JAyXe U
00pabaThIBaIOT XpOMATOTPAMMY.

Ocaoounas ~ xpomamoepaghusi. B OCHOBY 0CaJ04YHOM
xpomaTtorpaduu MOJI0KEHO 00pa3oBaHue MaJIopacTBOPUMBIX
COEMHEHH, BCIIECICTBUE B3aUMOJIEHUCTBUSA HCCIEIYEMOIO BEIECTBA C
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OCaJuTeNEM, KOTOpPbIM  HaxoauTcs Ha  Hocurene. (OcagouHas
xpomatorpadus pazpadorana poccuiickumu yueHbiMu E.H. 'anonom u
T.b. I'anon. Ilo3gnee B.b.AneckoBckuii u 3.M.Xeiuden npeanoxuiu
BMECTO CMECH HOCUTENS M OCaJUTENd MNPUMEHSATb HOHOOOMEHHBIE
CMOJIBI,  ‘“‘3apsDKEHHbIE”  HMOHAaMH, CIHOCOOHBIMH  OOpa30BHIBATH
TPYJAHOPACTBOPUMBIEC OCaJIKH C HOHAMH UCCIEIyEMOro pacTBOpa.

Ocaoumenu — 3TO peareHThbl, 00pa3yrolme TPYyIHOPACTBOPUMBIC
OCaKi C BEHIECTBOM, KOTOpoe wuccuenyercs. Hocumenamu ajis
ocajoyHOM XpomaTtorpaduu sBISOTCSA: cuiaukareib (renas HSi0s),
TUAPOKCH]T aJIIOMUHHS, OKCHJ aJlOMUHUS, Cyibdar Oapus, Kpaxmad,
necok u nap. Hocurenb nomkeH ObITh MHAU(PGEPEHTEH K OCATUTEIIO
UCCIIETyEMbIX BEIIIECTB U OCAJKOB, KOTOphIe oOpaszyrorcs. OcagouyHbie
XpOMAaTorpaMMbl MOTYT ObITh MOJy4€HBI Ha KOJIOHKE, OyMare, B TOHKOM
cjioe copOeHTa.

JIaHHBI ~ METOJ  MOPUMEHSIOT  JUII  KAu4eCTBEHHOIO U
KOJIMYECTBEHHOTO OMNPEAEIEHUS] COAEPKaHUSI KAaTUOHOB M AHHOHOB
OTJICJIbHBIX COCTMHEHUM, a TAKKE JIJI1 MAPKUPOBKH CILJIABOB.

Aocopbenmul OBIBAIOT:

-noJisipHble (TUAPODUIbHBIC) - CHIIMKAresb, OKCUJl aFOMUHUA,
HCKYCCTBEHHBIE U IPUPOJAHBIC CUITUKATHI;

-HenoJigspHbie  (TuapodoOHBIC) -  aAKTUBUPOBAHHBIA  YIOJib,
KHU3EJIbryp, TUATOMUT.

Ha nonspHom azacopOeHTe »Heprus ajacopOlUUM BO3pACTaeT C
YBEIUYECHUEM pa3MEpPOB MOJIEKYJ]T aJCOPOMPOBAHHOTO BEIIECTBA,
OpUYEeM DSHEPrusi ajacopOIMu TeM BbIlIE, 4YeM OOJblIe MOJISIPHOCTD
azgcopOupoBaHHOrO BellecTBa. Hemossipabie aacopOEHTHI HE MPOSBIISIIOT
CEJIEKTUBHOCTH OTHOCUTEIBHO MOJSPHBIX MOJIEKYL.

BaxnbiM TpeOoBaHHEM K aJIcOPOCHTaM SIBJIETCS TTOCTOSIHCTBO UX
CBOMCTB, YTO MO3BOJIET COMOCTaBUTh JaHHBIC, MOJTYUYCHHBIC PA3HBIMU
aBTOpamMu, MW  BbIOpaTh  ONTUMaJbHBIE  YCIOBUA  TMPOBEICHMUS
XpoMarorpaduyecKkoro aHaau3a.

Baxwueiimum CcBOMCTBOM ajcopOeHTa SIBJISIETCA aJCOpPOLIMOHHAs
€MKOCTh, TO €CTh KOHIICHTpPAIMSl aKTUBHBIX aJCOPOIMOHHBIX IIEHTPOB
Ha TIOBEPXHOCTU aJICOPOCHTA, KOJUYECTBO KOTOPHIX MOXKET M3MEHATHCS
OT croco0a TOodydYeHUus cOopOeHTa, ero JajbHEHIINX O0O0paboOTOK H
xpa"HeHusi. B anmcopOumonHOW XxpomaTtorpaduu CTaHAAPTU3UPYIOT
a7ICOpOEHTHI 0 AKTUBHOCTH, BBOJSI Pa3jUYHbIE KOJIUYECTBAa BOJBI B
afcopOEHT, TaK KakK BOJia, SBISIIOMIASICA TOJSIPHBIM COCIMHEHUEM,
CrocoOHa JIe3aKTUBUPOBATH IIEHTPHI aICOPOITUH.
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CremneHb  aKTUBHOCTH  aJICOPOCHTOB,  HAampUMEp,  OKCHUJA
ATFOMUHHMS, BBIPAXKAIOT IMPOICHTHBIM COJiepKaHueM B HEM BOABL: | -
0%; II - 3%; III - 6%; 1Y - 10%; B - 15%.

bonbiioe 3HauYeHHE WMEET CTENEeHb AUCIEPCHOCTH aJCOpOCHTA:
YeM MEHbIIIE YacTUIlbl aJcopOeHTa, TeM OBbICTpee YCTaHABJIUBAETCS
aZcCOpOIIMOHHOE paBHOBECHME M TeM Jydile pabdoraeT KojoHka. C
BO3PACTAHUEM CTENEHU AUCIEPCHOCTH PACTET COMPOTUBJICHUE KOJOHKHU
TEUYEHUS KUJIKOCTH, YTO TPeOyeT YBEIUUYCHUS JaBJICHUS B CHCTEME.

Ha npakTrke kak ajcopOEHTHI yalle MPUMEHSIOT CHUJIMKareib |
OKCHJ] aJTFOMUHHUSL.

Cunuxkacens. B ancopOuuoHHOW  XpomaTorpaduul  IMIHMPOKO
UCIIONB3YIOT aacopOeHTsl obiel Gopmynsl Si0; - xH2O (cumukarenis).
Cunukaresib XapakTepU3yeTcsl BBICOKOW €MKOCTbIO, MHEPTHOCTHIO B
OTHOIIEHWH MHOTHUX COCIWHEHHH M JOCTYMHOCThIO. OH sBIsAeTCS
JYUYIIAM aICOPOCHTOM ISl XpOMAaTOrpauyIecKoro pa3eieHuss cMecei
HE(TSIHBIX YTJIEBOAOPOAOB, BBICHIUX MUPHBIX KHUCIOT U MX CIOKHBIX
3(GUpPOB, HUTPO- W HUTPO3OMPOM3BOJHBIX, APOMATHUUYECKUX aAMHUHOB,
TeTEPOLMKINIECKUX COCIMHEHUH, OMOTOTUYECKHU AKTUBHBIX
COCIMHEHUN U MHOTHUX JIPYTUX OPraHUYECKUX COCTMHECHUIA.

[ToBepxHOCTh cuiIMKareis oOJagaeT CJIaObIMM  KUCIOTHBIMU
ceorictBamu (pH 3-5), mo3TOoMy COEQUMHEHUSI OCHOBHOI'O XapakTepa
(oTpunarenbHblii  JiorapudM KOHCTAHTBI JUCCOIMALIMU OCHOBAHUS
MeHee S) aicopOupyroTCs Ha HEH Jydille, YeM Ha HEHTpaIbHbIX WM Ha
OCHOBHBIX aJicOpOeHTax. OTH CBONCTBA CHUJIMKarejie 0O0YCIOBJICHBI
HAJMYMEM HA €ro MOBEPXHOCTU PA3IUYHBIX THIPOKCUIIBHBIX TPYII B
3aBUCUMOCTH OT 00paOOTKHU CHUJIUKATesl.

Oxcuo anomuHus - OJIUH W3 HamOOJee YacTO MCHOJIb3yEeMbIX
a7icOpOEHTOB, Ha KOTOPOM YyAaeTcs XpomaTorpaduueckud pas3ieiuTh
OO0JIBITIOEC KOJTMYECTBO PA3IMYHBIX CMECEH BEIIIECTB.

Okcua  amtoMuHHST - aM(OTEpHBINM  aIcoOpOEHT, IMO3BOJIAET
POBOJIUTH Pa3JCJICHUE CMECEH Kak B MOJSAPHBIX, TAK U HEMOJISIPHBIX
PacTBOPHUTEAX.

DOHeprus aacopOIuu MOJEKYJ, COACPKAIUX H30JUPOBAHHBIC U
COMPSKEHHBIE JBOMHBIE CBSI3M, HA OKCHUJIEC allOMUHHUS BBIIIE, YEM Ha
cunukareiae. [loaTomy — nuama3oH  3Ha4eHWH  aaCcOpOIIMOHHBIX
KO2((HUIIMEHTOB TaKHWX BEIIESCTB HA HEM IITMPE, U OH OOJIBIIIE MOIXOIUT
JUTSL pa3fieNieHus CMecei COeIMHEHUM, UMEIOIUX OJIM3KOEe XUMHUYECKOe
CTPOCHHE, HAIPUMEP apOMATUUYECKHUX YTIIEBOIOPOIOB.
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Oxkcua aqrOMUHHS COAEPKHUT DSl CUILHOOCHOBHBIX IIEHTPOB U
MO3TOMY JIydllle aJCcOpOMPYyeT COCIUHEHHS KHCIOTHOTO XapakTepa.
Cunbnbie kuciotsl (pKa 5, pKa - orpuiiatensHbliii torapuM KOHCTAHTHI
JUCCOIMAIIUA KHUCJIOTBI) XE€MOCOPOUpPYETCsS Ha OKCHIE AIIOMUHUS, a
OoJiee cialble pa3esisIloTCs B COOTBETCTBUM C MX 3HaueHusiMu pKa,
0COOEHHO TP MCIOJIb30BAHUH OCHOBHBIX DJIFOEHTOB.

AKTUBHOCTb OKCH/JIa AJIIOMUHUS B 3HAUUTEIILHOW CTENIEHU 3aBUCUT
OT coJepKaHUS B HEM BIIard. OJTO HMEET BaXXHOE IPAKTHUECKOE
3HAUYCHHE I aJCOpPOIMOHHON XpomaTorpaduu, Tak Kak IMO3BOJISIET
3aMEHUTHh Ha0Op aJCcOPOCHTOB pa3TUYHON aICOPOIMOHHONW E€MKOCTH
OJIHUM aJICOPOCHTOM.

Hapsiny ¢ cunmkareseM W OKCHAOM aJTIOMUHHS HMCHOJB3YIOT H
Takue afcopOCHTHI, KaK OKCHUJ KaJIbIIUS M MarHus, KapOOHAT KaJbIIus,
TaJbK, KpaxMaJj, a TakKe IMPHUPOJHBbIC aacOpOCHTHI (TJUHBI, THATOMUT,
Ku3enpryp ®  Ap.). [lockolibKy 3Ha4YeHHWE OTUX  aJICOPOCHTOB
3HAUYUTEJIbHO MEHbIIE, YEM OKCHJIa ATIOMHHHUS W CHJIMKAaresis, TO HX
UCITONIB3YIOT JUISl PEIISHUs OTACNIbHBIX CICIUAIbHBIX 33/1a4u pa3cIeHUs
B XUMHUHU.

Pacmeopumenu. Tlocne Toro xkak moaoOpaH TUM ajacopOeHTa U B
COOTBETCTBUM C MaKCHUMaJbHOH EMKOCTBHIO CTaHIAPTHU3MPOBAHA €0
aKTUBHOCTh, CYIIECTBEHHOE 3HAUYCHHE HWMEET TPaBUJIBLHBIA BBHIOOD
XKUJIKOM (ha3bl (pacTBOPUTEIS), OCOOCHHO ISl aHAJIK3a TPOMBIBKOA.

Br160op pacTBOpuTENS TECHO CBSI3aH C MPUPOJOH ancopOeHTa U COo
CBOMCTBaMH KOMIIOHEHTOB UCCIENYEMOU CMeCU. PacTBOpUTEIN NOJKHBI
NpeXIe BCEro YAOBJIETBOPSTH CICAYIOIIMM OCHOBHBIM TPEOOBAHUSIM:
XOpOIIO  PacTBOPATH BCE  KOMIIOHEHTBI  HCCIEIyeMOM  CMeEcCH,
MUHHUMAJIBHO aJCOpOMpPOBAaTHCS Ha BBIODAHHOM aJICOPOCHTE W HE
pearupoBaTh XMMUYECKH C ONBITHBIMU BEILIECTBAMU U C aJICOPOCHTOM.

OmHOM M3 OCHOBHBIX XapaKTEPHUCTUK PACTBOPUTEIIS SBIISCTCS €ro
MIOUPYIOIAsi CIHOCOOHOCTb, TO €CTh CIOCOOHOCTH JI€COPOMPOBATH
BEIIIECTBA U3 aJICOPOCHTA.

OnbIT 1. KauectBenHOE OIIpelIeIICHUE 0-AMUHOKHUCJIOT
xpomaTorpapuuecKuM METOJI0M

eab padoThI: ONPEICIUTh KAYECTBEHHBIN COCTAB 0l-aMUHOKHCJIOT B
HCCIIETyEMON CMECH.

PeaktuBsl: (heHOI (HACHIILIEHHBIN P-p), CMECH O-AMUHOKHUCIIOT,
HUHTUIPUH.
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O6opyaoBanue: OombIas mpodupka, GuiIbTpoBaibHAs Oymara, HUTKa
WJIM TIPOBOJIOKA, CYIIMIIBHBIN mKad, MyIbBepru3aTop

BrinosiHeHUE SKCIIEPUMEHTA:

Bripesator nosiocky ¢uiabTpoBaibHOM OyMaru anuHou 12-15 cMm u
mupuHod 1,5 cm (momxHa OBITh POBHOW, IUIOTHOW U YHCTOW;
MOJIYYUBILIKECS TSITHA JTOJKHBI OBITH OKPYTJION (POPMBI MM OBaJbHOM,
TOTla KakK Ha HENpUrogHoW Oymare MATHa T1ociie 00paboTKu
HUHTUJIPUHOM CUJIBHO BBITSHYTHIC).

Uepe3 BEpXHUM KOHEN IMIOJIOCKH TPOTITUBAIOT HUTKY WIIH
MPOBOJIOKY IMHOM 15-20 cM W 3aBA3bIBalOT Yy3elkoM. Ha HmkHEM
KOHIIE TOJIOCKM Ha pacCTOSHUM | CM OT Kpas HAaHOCAT KapaHJaloM
KPY>KOUEK TUaMETPpOM 3-4 MM.

B cepenuny kpy’Kka Mpu MOMOIIU KaMWIIApa HAHOCSAT MAJICHBKYIO
KAIUII0 MCCJIEAYEMOr0 pacTBOpPa CMECH O-AMUHOKHUCIIOT U BBICYIIMBAIOT
MECTO HAHECEHUSI CMECH.

Ha gno Oonbiioli mpoOupku HanuparoT 15-20 kamens ¢eHona
(ocTopokHO, HE cMauuBasi CTEHOK!). [IpUTOTOBICHHYIO OYMaKHYIO
MOJIOCKY OITyCKaloT B MPOOUPKY ¢ (hEeHOJOM, TPHUJCPKUBAs 3a HUTKY,
TakuM oOpa3oMm, 4YTOObl OHa morpy3wiack Ha 2-3 MmM. Ilosocka
bunpTpoBaILHON OyMaru JOJKHA BUCETh BEPTHUKAIBbHO, HE Kacasich
CTEHOK MPOOUPKH.

[Tpobupky 3aKpbIBatOT MPOOKOM, CTABAT B IITATUB U MOMEIIAIOT B
TepMocTaT nipu Temreparype 35-40°C na 1,5-2 4. 3a 310 Bpemsi PpoHT
pactBoputens mnoaHumaercss Ha 10-12 cm. Ilo ucteweHum 3tOro
BPEMEHHU TIOJIOCKY BBIHUMAIOT M3 MPOOUPKH, MOJBEIINBAIOT B
BEPTUKAIHHOM TOJIOKEHUU Ha 10-15 MUHYT B CymmibHOM mKady Mpu
temneparype 50-100°C.

[Tocne ucnapenuss eHosia MOJOCKY BBIHUMAIOT U3 CYIIMJIBHOTO
mikada, MoJBEIIMBAIOT HA IITATUB M ONPBICKUBAIOT U3 MYJIbBEpU3aTOpa
0,1-0,2%-HbIM pPacTBOPOM HUHTUJPUHA W BHOBb IIOMEMIAIOT B
CylIibHbIN mKkad Ha 5-6 munyT npu temneparype 100-110°C.

B pesynbraTe HarpeBaHusi B MeECTaX, TIJI€ MPUCYTCTBYIOT O-
AMUHOKHCIJIOTBI, TMOSBISIOTCA CHUHHE WIM  (PUOJETOBBIE  MSTHA.
bymMaxkHyr0 MOJOCKY KJIAAYT HA CTEKIIHHYIO IUIACTUHKY 20x10 cm u
IIpY MTOMOIIY JTUHEWUKHA U3MEPSIIOT PACCTOSTHUSA
1) or MecTa HaHECEeHHs KaIlld pacTBOpa 10 CEPEAWHBI KaXJIOTo IsATHA
(a);

2) OT MecTa HaHECEHUSI KaIuli pacTBopa 0 PpoHTa pacTBOpUTENS (B).
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Boraucisitor ko guiineHT pacupeaeaeHus mo hopmye:
Rr=a/b.

Pacnonoxenue [IATCH OTACJIBbHBIX 0-aMHUHOKHUCJIOT Ha
XpoMarorpamMme IIPOBCPAIOT I10 KOHTPOJIbHBIM HN3MCPCHUAM,
IMOJTYYCHHBIM JIA KEDKI[O?I 0-aMHMHOKHUCJIOTBI B OTACJIBHOCTMH.

3.2. Onpenesnenne PU3MIECKUX KOHCTAHT OPraHUYeCKUX
COCAMHECHU I

@u3n4yecKkue KOHCTAHThI HMEIOT OOJIBIIIOE 3HAYEHUE JUIs
YCTAHOBJICHUSI CTPOCHUS M3BECTHOI'O COCIUHEHMS, a TAKXKE IPOBEPKHU
€ro 4YHCTOTHl. BaXHEMIIMMM KOHCTAaHTAMHU SIBJISIFOTCA TEMIIEparypa
MJIaBJICHUS! (TBEPABIX COCAUMHEHUI), TeMIepaTypa KUIICHUSs, INIOTHOCTh
Y TIOKa3aTesb IpesIoMIIeHUs (KUIKOCTEM).

BaxHbpiM mapaMeTpoMm  SBIFETCA ~ TeMIleparypa  IUIABJICHHS
KPUCTAJUIMYECKOTO COCNMHEHUSA. B 3aBUCMMOCTH OT XHMHYECKOU
OPUPOABl HUCCIEAYEMOIO COEAUHEHHS OHO MOJKET IUIABUThCA (MIpH
OXJIAKJACHUM KaNWUIsApa pacIijlaB  IpeBpamaercss B UCXOJHOE
COCAVMHEHHE [0 BHEIIHEMY BHUJY); OCMOJAThCA (TIPU OXJIAKICHUU
Kanwuigpa XOpoIllo BUAHA CMOJIKA); pasjaraTbcs (IIpU HarpeBaHUM 10
CTCHKAM KallWUIgpa HAa4YWHAIOT MOJHUMATHCA Mapbl COCIUHEHHUS, a MPH
OXJIAKJACHUM KaNWUISApa COCIMHEHHUE HE NMPUHUMAET MEPBOHAYAIBHYIO
dbopmy). s KMAKOCTEM BaXHOM  XapaKTEPUCTUKOW  SIBISETCS
TeMIIepaTypa KHUIICHUS, KOTOPYI0 TMPAKTHYECKU UCIOJIb3YIOT MpHU
OTTOHKE MCCIIEAYEMOTO COCAUHEHUS U3 PEAKIMOHHOM CMECH, a TAKKE
Ui UACHTU(GUKAMKW TI0 HW3BECTHBIM TEMIlepaTrypaMm IUIaBJICHUS
OPraHUYECKUX KUIKOCTEM.

Omnsit 1. [TpoBepka TepmomMeTpa

TepMmomeTp, mpu NOMOIIA KOTOPOTO ONPEACISIOT TEMIEPATYPy
MJIaBJACHUSA, JOJKEH OBITh TNPEABAPUTEIBLHO TMPOBEPEH, TaK Kak
MEPUOJNYECKOE HArPEBAHUE M OXJIAXKICHHE TEPMOMETpPA IMPUBOJIHUT K
CMELICHUIO HYJIEBOU TOYKMU.

HyneByroo TOYKY yCTaHaBIMBAIOT, IOTPYyKasg TEPMOMETP B CMECh
BOJIbI CO JIBJIOM, TOJYYECHHBIM 3aMOPa)XMBaHWEM JUCTUILIMPOBAHHOM
BO/JIbI (puc. 10).
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Touky, oTBeuaromryto temneparype 100°C, mpoBepsitoT, moMenias
TepMOMETp B mapbl kumsmeil Boasl (puc.l1). Ecam atmocdepnoe
JABJICHUE TPU 3TOM OoTin4aercss oT 760 MM. pT. CT., TO Ha Kaxabie 10
MM. PT. CT. BBOZAT nomnpasky B 0,37°, T.e. pu IaBJICHUU, TOHUKECHHOM
Ha 30 MM. PT. CT. IOKAa3aHHUsI TEPMOMETPA 3aBbIIICHBI HA 1,11°.

Puc.10. YcranoBka ajist MOBEpKHU Puc.11. YcranoBska mis
HYJIEBOM TOYKH TEPMOMETpPA YCTAHOBJICHUS TEMIIEPATYPhI
KUIIEHUS BOIEI

Touku BOmM3u 200°C MOryT OBITH MNPOBEPEHBI MOMEIICHUEM
TepMomeTpa B mapel kumsmiero anwinHa (184,4°C) wnm HadTanuHa
(218°C).

[TorpaBka Ha KojebaHue aTMochepHOrOo JaBJICHUS B Cllydyae
anunuHa paBHa 0,51°, a B ciyuae Hadranuua 0,58° Ha kaxapie 10 mm.
pT. CT.

TepmoMeTp nmaer npaBuUiibHBIE MOKa3aHUS JIMIIb B TOM Cllydae,
€CJIM BECh CTOJIOMK PTYTH Harper 10 H3MepseMou TemmepaTrypbl. B
OMKMCAHHOM BbIllIe TPUOOpE I ONPEACICHUS TEMIIEPATyphl MJIaBICHUS
3TO YCJIOBHE HE COONIOAAETCS: PTYTHBIA CTOJNOMK, HAXOIALIMHCSA Hal
MOBEPXHOCTBIO KUJIKOCTH, OyAET UMETH 00JIE€ HU3KYIO TEMIIEPATypy.

[TosTOMY 111 YCTaHOBJIEHHSI HICTUHHOM TEMIIEPATYPHI IJIABICHHUS
IPUXOAMUTCS BBOAUTH MOIMPABKY B [MOKa3aHUSI TEPMOMETPA.

ITonpaBKy HaxoadT 110 hopmyJie:

Dt = kn(ti-t2),

rae: Dt - remnepatypHas nomnpaska B °C;
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k - muddepeHunanbHbpli KOAOPUIUEHT pPACIIMPEHUS PTYTH B
crekiie (k B mpegenax ot 0° o 150° pasen 0,000158, B npenenax ot 150
10 250° - 0,000160 u mpu 300° - 0,000164);

n - JJuHA CTOJOMKA PTYTH, BBICTYIAIOIIETO HAJ KHUIKOCTHIO,
BBIpa)KCHHAs YUCJIOM IPayCoB;

t1 - TeMIiepaTypa JXUIKOCTH;

t2 - cpemHss  TeMmmeparypa  BBICTYMAIONIETO  CTOJIOMKa
(ompenensercs MpU MOMOIIM BCIIOMOTATEIBLHOIO TEPMOMETpa, IIaphK
KOTOPOTO TMPHUKIAIBIBAIOT K CEPEIMHE BBICTYMNAIONMIETO PTYTHOTO
CTOJIOHMKA).

Ilpumep. Wccnenyemoe BemecTBO mmiaButrca npu 230°. JlnuHa
BBICTYIAIONIETO CTOJOMKa pTyTH paBHa 180°, ero cpeHsst TemMneparypa
paBHa 100°. Torma mompaBka coctapisier 0,00016-180(230-100)=3,7°,
unu  (okpyriieHHo) 4°. CrnenoBaTelibHO, HWCTHUHHAs TeMIeparypa
rmaBieHus: Oyner paBHa 230+4=234°. Ona oOo3Hauaercss Tak: 234°

(ucmp.).

OmnbIT 2. OnipenenieHne TeMIepaTypsl IIABICHUS

Hanbomnee ynoOHO (M 0OBIYHO MIPUHSTO) OMPEACIATh TEMIIEPATypy
iaBjieHusd B Kanwuispe. JlJisi OpPUTOTOBIEHUS KanmWUIApOB OepyT
HIMPOKYHO (IraMeTpoM OKoi0 10 MM) TOHKOCTEHHYIO CTEKIISIHHYIO
TpyOKYy, TIIATEILHO MOIOT €€ TUCTUIITMPOBAHHOM BOJAOW U BHICYIIIMBAIOT
B CYlIWJILHOM 1IKady. BeicymenHyo TpyOKy HarpeBatoT (HEpPEpPBHIBHO
Bpalllasi) Ha IUIAMEHU MAasIbHOW TOPEIKH A0 pa3MsIrdyeHus, 3aTeMm
OBICTPO BBIHUMAIOT M3 OTHSI U BBITSATHUBAIOT JIO0 MOJIyYEHUS Kaluuisipa
OKO0JIO 1 MM.

[Tocne oxnakaeHrs NOMyYSHHYIO KaWULIPHYIO TPYOKYy Hape3aroT
OCTpbIM HanmuibHUKOM Ha 0Tpe3ku 40-50 mm. C Ooiiee y3KOro KoHIla
3TU KalWUISPhl 3alIauBaloT, JJISl YEr0 MX BBOJAST HANPABICHHBIM BBEPX
KOHIIOM B IUIaMsi TOPEIKH W, Bpallas, HarpeBaloT B TEUYCHHE
HEMPOJOJKUTETBHOTO BPEMEHH.

JUIst 3amojIHeHHWsl Kanujuisipa €ro BBOJAT OTKPBITBIM KOHILIOM B
TOHKO HM3MEJIbYEHHOE HCCIIEyEMOE BELIECTBO, IPU 3TOM HEKOTOPOE
KOJIMYECTBO MOCJIEAHETO MOMAAAET B KAITAILISP.

BemecTBo nepeMeIaroT Ha THO Kaujuisipa CIEAYIOMM 00pa3oMm.
bepyT ToHKYIO0 CTEKIIHHYIO TPYOKY (muHOI0 30-50 cM) U CcTaBsT €€ B
BEPTUKAJILHOM TIOJOKEHUHA Ha CTEKIIHHYIO NOMJIOKKY. B BepxHHii
KOHEIl TPyOKH BHOCST KanmwuIsAp W OoTmyckaroT ero. [lamas, xanumisp
yAApseTCs O MOJJIOKKY, B PE3YyJIbTaTEe YEro BEIIECTBO MAAAET HA JTHO U
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VIUIOTHSIETCSI TaM. TakoM MPHUEM MOBTOPAKOT HECKONbKO pa3. lns
ONpPENCIICHUSI TEMIIEPAaTyphl IUIABJICHHUS HMCCIECIYEMOE BELIECTBO
JIOJKHO 3aITOJHUTH KAITAUISIP CJIOEM BBICOTOM B 2-3 MM.

Puc.12. VYcranoBka TUIA Puc.13. [TpuGop TUTA
oTpeeeHuUs TEMITePaTyPhl oTnpeeeHuUs TEMITePaTyPhI
[UIABJIEHUS KUATIEHUS

Kanunnsip mpuKperisitoT K TEPMOMETPY MPHU TMOMOIIU OTpe3Ka
PE3UHOBOM TpyOKHM IMIMPUHOW B | MM WM HHUXPOMOBOM CHUPAIBKHU.
Cronbuk BelecTBa JOJKEH HaXOIUThCS Ha YPOBHE CEPENMHBbI IIapUKa
TepMoMeTpa. Pe3nHOBOE KOJIbIIO (HUXPOMOBAs CIUPAJIbKA) OXBATHIBAET
BEPXHHUM KOHEI Kamwuisgpa. TepMOMeTp ¢ KamWUIApOM IPU MOMOIIH
POOKH C POPE30M YKPEIUIAIOT B MPOOHUPKE, UMEIOIIEH paclIupeHue B
BEpXHEU 4acTu; Ty pOOUPKY BCTaBJISIOT, KaK
nmoKa3aHo Ha puc. 12, B HeOoibiryro konOy. B konOy HammBaroT
Ba3eJIMHOBOE Macio. B cinydae HEOOXOIMMOCTH NMPOBOAUTH HArpeBaHUE
0  TEMIeparypbl  BbIIIE 140°C B KoJIOy  TOMEIIAIOT
KOHIIEHTPUPOBAHHYK) CEPHYIO KHCJIOTYy. Tak Kak ropsiyasi cepHas
KHCJIOTa MOXKET MPUYUHUTD TSKEIBIE 03KOTH, TO IIPpU paboTe ¢ HEM HAJO
CO0JII0/1aTh OCTOPOXKHOCTH (IIPeIOXPaHUTEIbHBIC OUKHU!).

CepHasg KucIoTa B MpUOOpe IJs OMpEACTICHHUS TEeMIepaTyphl
IJIABJICHUSI CO  BPEMEHEM  TEMHEET  BCJIEACTBUE  MOMAJaHUS
OpPraHMYeCKUX 3arpsi3HEHUM. ITO TOTEMHEHUE JIETKO YCTPAHSETCS
npuOaBICHUEM HEOOJBIIOr0 KpPUCTAJUIMKA CeauTpbl. Bo wuzbexaHue
3arpsi3HEHUSI CEPHOM KHUCJIOTHl HYXHO CJEIWTh, 4YTOOBI OHAa HE
CMauuBajga pPE3UHOBOE KOJEYKO, NPUKPEIUISIONIee Kamwiisap K
TEPMOMETPY.
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[Ipubop HarpeBarOT Ha CETKE C HEOOJBIINM IUJIAMEHEM TOPEIKH
(Jydiie MIMTKW) TakK, 4TOOBI TeMmmepaTypa IOBbIIAIACh MEIJIECHHO.
Ecnu temmeparypa muiaBieHHsI BEIIECTBA W3BECTHA WM OIPEJCICHUE
MPOU3BOJAAT C IEIbI0 YCTAHOBJIEHHUSI CTENEHW YUCTOTHI BEIIECTBA, TO
cHayasia OBICTPO HarpeBarOT MNpUOOp [0 TEMIEpaTyphl, JexKalleu
npuMepHo Ha 10°C Huke 0KHAaeMON TEMMEPaTyphbl MJIABICHUS; 3aTEM
IJ1aMsi TOPEJIKA YMEHBIIAKT U Jajiee MOJAHUMAIOT TeMIIEpaTypy OYEHb
MeJIJICHHO (He 0oJjiee yeM Ha 1° B MUHYTY).

TemriepaTypord IUIaBJICHUS CUMTAETCA Ta TEMIleparypa, NOpHU
KOTOPOH 3aMedaeTcsl epBoe MosiBIICHUE XKUAKOM ¢a3wl. Ecinu BelecTBo
YUCTOE, TO OHO MOJIHOCTHIO TIaBUTCs B npeaenax 0,5-1,0°.

OnpeneneHre TeMmnepaTypbl IUIABJICHUS MPOBOJAT HE TOJBKO C
LEJIbI0O YCTAaHOBJICHUS YMCTOTHI H3BECTHOTO IMPOJAYKTa, HO W A
uIeHTU(UKAUM ~ BEIIeCTBa, T. €. YCTAHOBJICHUA  TOXJIECTBa
UCCIIETyEMOr0 COEJIMHEHUS C KaKUM-JIMOO W3BECTHHIM (OMUCAHHBIM B
JUTEpaType) COCTUHCHUEM.

YacTo Ha OCHOBAHUU MPEJICTABICHUSI O BEPOSITHOM XOJI€ PEaKIuu
M Ha OCHOBAaHWM MPEIBAPUTEILHOIO O3HAKOMJICHHSI CO CBOMCTBAMHU H
COCTABOM MOJIYYEHHOI'O CO€IMHEHUS MOXHO CAEIATh MPEANOJIOKEHUE O
ero cTpykrype. Ilpexnae dYemM mnpeanpuHUMATh OOCTOSTEIBHOE
UCCIICIOBAHUE JIJISI YCTAHOBJIEHUSI CTPYKTYphl JAHHOTO BENIECTBA,
CleAyeT TPOBEpUTh, HE OBLJIO JM paHee OMHUCAHO B XHUMHYECKOM
JUTEepaType COEMHEHUE C AaHAJTIOTUYHBIMU CBOMCTBaMHU.

OnHako He Bcerga MO JaHHBIM ONPEACJICHUS TEMIIEPATypPbl
TIJIABJICHUST COSUHEHHUS MOXKHO MPOBECTU WICHTU(UKAIINIO, TaK KaK HE
UCKJTIOU€HA BO3MOXKHOCTh, YTO Pa3JIMUHbIE COCIMHEHUS] MOTYT HMHOTA
OKa3aThCs OOJAMAIOMIUMHM OJWHAKOBBIMM WJIHM BecbMa OJU3KUMHU
TeMIIepaTypamMu IUIABJICHUS.

B Takux ciy4asx nOpuOeraroT K ONPEACICHUI0 TeMIepaTypbl
IJIABJICHUS TaK HA3bIBAa€MOW CMEIIaHHOW MPOOBI 00omx BemiecTB. JIs
TOTO OepyT HEOOJBIIOE KOJIMYECTBO IMOJJICKAIIET0 HIASHTU(UKAIIUH
COCAMHEHHS U CMEIIUBAIOT €ro C pPaBHBIM KOJUMYECTBOM YHUCTOIO
npernapara Toro BelecTBa, TOXKIECTBO C KOTOPbIM XOTAT YCTAHOBUTb.

M3MenbyaroT U MepPEMEIIMBAIOT CMECH, TIOMENIAIOT B KAMWJUISAP U
OOBIYHBIM TMOPSAJIKOM ONPEACNSAIOT TEMIIEPATYPY €ro IuiaBieHus. Eciu
o0a BelIecTBa UACHTUYHBI, TO UX CMECh OYJET IUIABUTHCA MPU TOM Ke
TeMIIepaType, 4To U uccleayemMoe coenuHenue. Ecim ke coemnHeHus
UMEIOT PA3IMYHYI0 XUMUYECKYIO CTPYKTYPY, TO UX CMECh, KaK MPaBUJIO,
IJIaBUTCS TIpU OoJiee HU3KOW TeMmreparype (04eHb pPeAaKo Ipu Ooliee
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BBICOKOM  Temmeparype), 4YeM  HHIUBUAYAJIbHbICE  COCIUHCHUS
(TemnepaTypa aenpeccuu 00pasioB).

OmnbiT 3. OnpeenieHne TeMIepaTypbl KATNIEHUS

OmnpenaesneHre TeMIEpaTypbl KUIMEHHUS OOBIYHO MPOU3BOJIAT IPHU
NEPErOHKE BEIIECTBAa B MPOLECCE €ro OUYMCTKU. s mosyyeHus: Oomuee
TOYHBIX JAHHBIX HMCCIEIYEMOE BEIIECTBO MEPETOHAIOT M3 MEPETOHHOMN
KOJIOOUKH, MPUMEHSIS IOBEPEHHBI TEPMOMETP.

Y100HO mMONB30BaThC HAOOPOM TEPMOMETPOB C YKOPOUEHHOM
IIKaJoi, TaKk KakK MpH 3TOM OTHNAJaeT HEOOXOAMMOCTh BBOJMTH
MOIPaBKy Ha BBICTYMHAIOIINI HaJ MPOOKOU CTOIOMK PTyTH. B KOI00UKYy
00s3aTENbHO HYXHO OpOCUTh KaNWUISIphl WJIM KYCOYKH IOPUCTOM
[JIMHSHOM — Tapeliku i1 yCTpPaHEHUs IMeperpeBa KUAKOCTH U
oOecreueHrs] paBHOMEPHOCTH KUTICHHUSI.

Hano cnenuth Takke 3a TeM, 4YTOObI HE IOJBEpPrajauch
HarpeBaHUI0 HEMOKPBITHIE >KUJIKOCTbIO CTEHKH KOJIOBI, TaK Kak MpH
TOM MOJKET MPOUCXOJUTHh MEPETPEB MAPOB KUMSALIEH KUIKOCTH, U
TepMOMETP OyJIET MOKa3bIBaTh 00JIe€ BBHICOKYIO TEMIIEPATYPY.

Ecnau narpeBaHue BeQyT Ha TOJIOM IUIAMEHH TOPEIKH, TO KOJIOY
clielyeT BCTaBUTh B KpYIJIOE OTBEPCTHE, BBIPE3aHHOE B KYyCKe
acOeCcTOBOr0 KapTOHa.

JuaMeTp 3TOro OTBEPCTUS MAOJKEH OBITh HECKOJBKO MEHBIIE
(okoso %) nuamerpa KojObl. OmnpejaelieHHE TeMIIEpaTypbl KUIICHUS
Majoro KOJUYECTBA JKHUAKOCTH YAOOHO MPOBOJUTH MHUKPOMETOJOM
CuBonoboBa. Kammto XHUIKOCTH MOMEIIAIOT B 3alasHHYIO C OJIHOIO
KOHIIa TOHKOCTEHHYIO CTEKJISHHYIO TpyOKy auameTpoMm 2,5-3 mm. B
TpyOKy OIyCKAIOT 3amasHHbII C BEPXHEr0 KOHIA Kamwuip,
MPUKPEIUISIOT TPYOKY K TepMoMeTpy (puc. 13) u HarpeBaroT B mpuodope
JUIsL ONIpEACNICHUsT TeMIepaTyphl asieHus. Kak Toapko ucciepyemas
KUJKOCTh B KalWUIAPE HArpeercss 10 TeMIIepaTypbl UYyTh BBIIIIE
TEMIIEpaTyphbl €€ KHUMeHHus (meperpen!), U3 Kamwisipa HENpPephIBHOMN
CTpyeii HAUHYT BBIXOAUTH MY3bIPKH (KaMWUIIp TPU  ITOM
comporaercsi). sl TOYHOrO YCTAaHOBJIEHUS TEMIEPATypbl KHUIICHUS
JanbHENIee HarpeBaHue MPEKpaIllaloT U OTMEYaloT Ty TeMIlepaTypy,
IIPU KOTOPOM MEPECTaHYT BBIACIATHCA My3bIPHKHU.

OmnbiT 4. OnipeesieHue MIOTHOCTH

[InotHOCT HaubojJee TOYHO ONPENACTSAIOT MpPU  MOMOIIH
nukHoMeTpa. J[yig ynoOcTBa B3BEIMBAHUS K MUKHOMETPY MPUKPEIUISIOT
METIII0 M3 TOHKOM aJIOMHWHMEBOM MPOBOJIOKH. EMKOCTH pe3epByapa
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MUKHOMETpAa MOXET OBITh  Pa3IWYHOM; OOBIYHO  IOJB3YIOTCS
MUKHOMETpaMu OoT 1 10 5 mu.

ChHavajla Ha aHAJIUMTUYECKMX Becax ONPEJesSioT BeC ITyCTOro
MUKHOMETpa (BMECTE C MPOBOJOKOW). 3aTEM MPU MOMOIIYA MAIEHBKOU
BOPOHKHM C OTTAHYTHIM B KalWUISIP KOHIIOM (TakKyl BOPOHKY JIETKO
ciaenaTth camMoMy U3 OWUTOM NOpPOOUPKH) THUKHOMETP HAMOJHSIOT
CBEXKETNEPETHAHHOM TUCTUJUIMPOBAHHOM BOJOM U TOMEIIAOT B BOASHYO
0aHto, nmerontyr temnepatypy 20°C.

Temnepatypy BOAbI TOIACPKUBAIOT IMOCTOSHHOM, IpUJIMBAs
HEOOIBIITUMH TIOPIUAMHU TEIUTYIO (WJIM XOJOAHYIO, B 3aBUCUMOCTH OT
TeMIepaTyphbl IOMEIIEHHUSI) BOAY U XOPOIIIO €€ MepeMeIInBasl.

Jns  u3MepeHusT TeMIepaTypbl  MOJIB3YIOTCS  BBIBEPEHHBIM
TepMomeTpoM ¢ nesieHusamu Ha 0,2°. [To ucrteuenun 20-30 MuH BOJa B
MUKHOMETpPE TMpUOoOpeTaeT TeMrepaTypy BOJbI B COCyJle;, ToOraa
YCTaHABJIMBAIOT YPOBEHb BOJbI B MMKHOMETPE TOYHO MO METKE, yIalss
€€ M30BITOK IIPU TTOMOIITY KaNWJIISIPHON MTUIETKH.

Kannu Bonpl, mNpucTaBIIME K CTEHKaM Tropjia IHUKHOMETpA,
yAQISIOT TOpH  moMomu  (GuiabTpoBalbHOM Oymarn. [IukHOMETp
3aKpBIBAIOT MPOOKOW, BBIHUMAIOT M3 OaHU, TIHIATEIbHO OOTHPAIOT
CHapy>ku GUIBTPOBAIBHON Oymaroil U B3BelIMBaOT. Bec MuKHOMETpa C
BOJION OMPENEIISIIOT ABAK/IBI M M3 TOJYYSHHBIX BEJIMUMH OEpPYyT CpeHee
3HaueHWe. BpruuTas W3 HaAWJIEHHOIO BEca BEC ITyCTOr0 MUKHOMETPA,
Y3HAIOT BEC BOJIBI, coAepkamierncs B nukHoMerpe npu 20°C.

3aTeM yAaldsSlOT W3 NUKHOMETpa BOJY, BBICYIIMBAIOT €ro,
CIIOJIaCKMBasi  MOCJIEIOBAaTEIbHO CIUPTOM W 3dupoM  (CyIIUTH
MUKHOMETP IIyTEM HarpeBaHUsl HENb3s), YAAISIOT OCTaTku ddupa
MIPOCAChIBAHUEM BO3JyXa M HAMNOJHSIIOT MHUKHOMETP HCCIETyEeMOM
KUAKOCTHIO. [IMKHOMETp C KMIKOCTHIO CHOBa BblepkuBatoT 20-30
MUHYT B BoAsiHOM Oane mipu 20°C, HOBOAST YpPOBEHb KHUIKOCTH 0
METKM M B3BEHIMBaIOT. M3 TMOJIYy4YEHHOW BEJIMYMHBI BBIUMTAIOT BEC
MyCTOr0 TNHUKHOMETpPAa M HaXOASAT BEC J>XUIKOCTH, COAECpIKAIICHCS B
nmuKHOMETpE ipu 20°.

OTHoOUICHME HAWJIEHHOTO Beca JKUJIKOCTM K BECy BOJIBI,
coaepxaieiica B nukHoMmeTpe npu 20°C, naetr MIOTHOCTH JaHHOTO
BemectBa npu 20°C nmo otHomeHuto Kk Boae npu 20°C; 3Ta mIOTHOCTH
0003Ha4YaeTCsi CHMBOJIOM d2 .

B HayuHbIX WHCCIEAOBaHMUSX OOBIYHO TIPUHSTO BBIYUCIATH
IJIOTHOCTh BEHIECTBA MO OTHOLICHUIO K Becy Boabl mpu 4°C Tak Kak
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mioTHOCTE Boabl mpu 20°C paBHa 0,9982, To paHee HalJICHHBIN
YIETbHBIN BEC HYKHO YMHOXXUTh HA 3Ty BEJIMYUHY.

O6o3Havasi WIOTHOCTh KUAKOCTH Tpu 20°C MO OTHONIEHUIO K
BoJie 1ipu 4°C CUMBOJIOM d.°, IOJTyYUM:

d’= d¥- 00,9982

He oOs3arenbHo, 4uTOOBI TeMmieparypa Oanu Obuta paBHa 20°C.
BaxxHo Wb TO, 4TOOBI BO BpEMsl ONBITA OHA MOAACPKUBAIACH
MOCTOSIHHOW. Tak Kak MIIOTHOCTH BOJBI MPH PA3IMYHBIX TEMIIEpATypax
XOpOII0 u3BecTHA (Tab. 2), TO MPOCTHIM MEPECUETOM MOXKHO HAMTH BEC
COOTBETCTBYMOIIETr0 00bema Boibl Ipu 20°C (uau pu 4°C).

XKenarenpHo Bce ke, 4TOOBI TemIepaTypa BOAbl HE OTIMYAIACH
cwibHO OT 20°C, Tak Kak B MPOTUBHOM cClly4ae HEOOXOJMMO BBOJMTH
NONPABKY HA PACIIMPEHUE CTEKIIA MTMKHOMETPA.

Tabnuua 2
[110THOCTH BOJIBI TIPH PA3IUYHBIX TEMIIEpATypax

t,°C p, I/MI t,°C p, I/MI t,°C p, I/MI

0 0,99987 |14 0,9993 |20 0,9982
4 1,00000 |15 0,9991 |21 0,9980
10 0,9997 |16 0,9990 |22 0,9978
11 0,9996 |17 0,9988 |23 0,9976
12 0,9995 |18 0,9986 |24 0,9973
13 0,9994 |19 0,9984 |25 0,9971

3.3. OuucTKa TBEPABIX U KUJIKHUX BelIeCTB

OpraHuyeckue COEAUHEHHS, TPUMEHAEMBIE [JI1 MPOBEICHUS
XUMUYECKUX TMPEBPALICHUN, HOIAKHBI ObITh XUMHYECKH YUCTHIMU U HE
COAEpk aTh IPUMECH, KOTOPbIE MOTYT BIHSATh Ha MNPOTCKAHUE
XMMHUYECKOM peakuuu. [IpuMEHSIOT pa3In4yHble METOAbl OYHMCTKHU
TBEPJbIX OPraHUYECKUX COCIUHEHMM, Cpeau KOTOpbIX Haubosee
pacnupocTpaHeHa HX nepekpuctau3anusa. KuJIKue OpraHu4ecKue
COCIVMHEHUS, B OCHOBHOM, OUYMIIAIOT IIEPETOHKOU. I[IpuMensror wu
JIPYTHE METOAbI OUUCTKU BEUIECTB, HATPUMEP IKCTPAKIIUIO.
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3.3.1. Ilepexkpucrajuin3amus, KaK MeTOJ OYUCTKHU
KPUCTAIHYECKUX COCAMHECHUI

[Tepexpucrammn3zanus ABJISECTCS O4YEHb BAXKHBIM 151
pacnpoCTPaHEHHBIM METOJO0M OYUCTKHA OPraHUYECKUX BellecTB. [l ee
MPOBEJICHUSI HEOOXOAMMO 3HATh KPUCTATUIU3AIIHUIO.

Kpucrannuzaius — 3710 mpoiiecc o0pa3oBaHus U pocTa KPUCTAIUIOB U3
pacTBOpa, paciulaBa WM Ta30BOM cpeapl. MeTtony  OCHOBaH Ha
pa3IuyHOU PacTBOPUMOCTH OPTraHUYECKOTO BEIIECTBA 151
CONIYTCTBYIOIIUX €My NPUMECEW B [aHHOM pPAaCTBOPUTEINIE IIPH
Pa3IMYHBIX TEMIIEpATypax.

3arpsi3HEHHOE  INPUMECSIMU  BEIIECTBO  PACTBOPAIOT  MOPHU
HarpeBaHWM B IOJIXOSAIIEM PACTBOPHUTEINE, & 3aTEM TOPSYUM PACTBOP
OT(GUIBTPOBBIBAIOT OT HEPACTBOPUMBIX IMPUMECEd U OXJIaXIaroT.
BrinaBiiumii ocagok OTQUIBTPOBHIBAIOT U cymat. YacTo /i BbI3bIBAHUS
IpoLecCa KPUCTAJUIM3ALUUU B IIEPECBHIIIEHHOM pacTBOpPE, B HETO
N00aBISAIOT HECKOJBKO  KPUCTAJNIOB TOTO  BEHIECTBa, KOTOPOE
HEO0OXOMMO BBIKPUCTAJUIM30BaTh, B KaUeCTBE «3aTpaBku». [loMoraer B
TOM clly4ae W MOTHUpaHUE CTEHOK cocyaa (B pacTBOpE) CTEKJISTHHOMN
MTAJIOYKOW.

CyTp MeTOHA MEPEKPUCTAILIA3ALMU COCTOUT B IPUTOTOBIICHUH
HACBILIEHHOTO PACTBOPA KPUCTAIUIU3YEMOT'O BEIIECTBA B PACTBOPHUTEIIE
MpA TEMIIEPATYpE KHUMEHHS HSTOr0 PACTBOpPA, € TMOCICAYIOIIUM €ro
OXJIAXKJACHUEM, IIOCIIE 4YEro W3 pPacTBOpa BBINANAIOT KPUCTAIUIBI
BEIIECTBA TOW WM HWHOM CTENEeHW 4acToThl. Ilpumecu ocrarorcs B
pacTBope.

I OYUCTKU OPTaHWYECKHX BEWIECTB C T. L. >50°C 4amie Bcero
IIPUMEHSIOT NEPEKPUCTAUIN3ALUIO UX U3 PACTBOPUTENIEU, B KOTOPBIX
OYMIIAEMOE BENIECTBO XOPOIIO PACTBOPSIETCS TOJIBKO MPU HArPEBAHUH,
a IPUMECH WUJIM OYEHBb XOPOIIO PACTBOPUMBI MPH JIO00H TeMIeparype,
WJIM HEPACTBOPHUMBI BOOOIIIE.

PactBoputens  go/mkKeH — o0iajaTh  JOCTATOYHO  HU3KOM
TEMIIEPAaTypOl KHUIEHUS, YTO OOECHEUHUT JIETKOCTh €ro yAaJIeHHUs TpHU
OKOHYATEJIbHOM BBICYIIMBAHUM KPHUCTAJUIOB M TO3BOJIUT H30€XKATh
HEXKEJNATEIbHOTO Cllyyas, KOTJa TEMIlEpaTypa KUIICHUS PaCTBOPUTEIA
OyZeT BbIIIE TeMIIEpaTyphl IJIABJICHUS, OYHUIAEMOTo BemiecTa. [lpu
BBIOOpE  PAcCTBOPUTENSI  MOXKHO  PYKOBOJICTBOBaThCA  IPABUIIOM
«no00HOe pacTBopsieTca B TMOA00HOM». (OKOHYATENBHBINA BBIOOD
PacTBOPUTENST MOKHO YCTAaHOBUTB JIMIIIb OMBITHBIM IyTEM B IIPOOUPKaxX
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C MaJIBIMM KOJMYECTBAMU BEIIECTBA, IIOABEPraeMoro O4ucrke. B
Tabnuie 3 NpuBEACHBl XapaKTEPUCTUKU HAMOOJEe MPUMEHSEMBIX MpU
NIEPEKPUCTAIIIU3ALUY.

Ta6muma 3
XapakTepUCTUKU PACTBOPUTEIEH

PactBopurenb T, °C [Ipumeuanue
Bona 100
DTaHoI 78,1 JIerko BocriaMeHseTcst
Jnokcan 101,3 Jlerko BocIIaMeHsieTCs
AnieToH 56,1 JIerko BocmjaMeHseTcs
benzon 80,1 JIerko BocIjIaMeHsIeTCS
Tonyoun 110,6 Jlerko BocIutameHsieTcs
[{uknorekcan 81 Jlerko BocIutaMeHseTcs
IleTposieitnbiii 3pup 35-50 Jlerko BocItaMmeHsieTcs
2-IpONaHoJI Jlerko BoCILUIaMEHsIETCS
Xnopodhopm 61,3 ITaphl 710BUTHI
OTunanerar 77,2 JIerko BocImjiaMeHsIeTCs,

B3pBIBONACEH

Nmeetrca psig oOmMKMX 3aKOHOMEPHOCTEW, OO0Jerdarommx BbIOOP
MOAXOJISIIETO PACTBOPUTENS ISl OUMCTKU OPraHUYECKUX COCAUMHEHUI
nepekpucraumzanue. Tak, paCTBOPUMOCTh COEIUHEHUH, HUMEIOIINX
MOHHOE CTPOEHHUE, a TAKXKE COCIMHEHUM C CHJIBHO MOJISIPU30BAHHBIMU
CBSI3SIMU YBEJIMYUBACTCS C YBEIUUYECHUEM JTUDJICKTPUUECKON MTOCTOSHHOM
UCIIOJIb3YEMbIX PACTBOPUTEIICH.

CoenuHeHusl, MOJEKYJIbBl KOTOPBIX aCCOLIMUPOBAHbI 3a CYET
o0pa3oBaHUsl BOJOPOJHBIX CBSI3€H (CHOUPTHI U KapOOHOBBIE KHUCIIOTHI)
WM COAEPKAT aTOMbI KHUCIOPOJa WX a30Ta, KOTOPbIE MOTYT CIY>KHUTh
aKlenTopamMM  aroOMOB  BOJOpOJa,  OOJajarolMXx  HPOTOHHOM
MOJABUKHOCTBIO (HEKOTOPBIE MPOCThiE€ 3UPHI U aMUHBI), OUYEHb JIETKO
PACTBOPSIIOTCS B MPOTOHHBIX PACTBOPUTEIISIX (B ATAHOJIE).

Ecnu ke B coeIMHEHUN HET MOHHBIX U MOJISIPHBIX CBSI3E€H, U OHO HE
CrIoCOOHO 00pa3oBBIBaTh BOJOPOAHBIE CBSI3M  (YIVICBOJAOPOABI U
HEKOTOPbIE HMX TaJOTCHIPOU3BOAHBIC), TO TaKO€ COEAUHEHUE OyIeT
Jydille PAcTBOPUMO B MAJOMOJISPHBIX PACTBOPUTEISAX C HU3KOH
JTASJIEKTPUUECKOMN IMOCTOSHHOM.

JIJisi IpUTOTOBJIEHUSI HACHIIIEHHOTO PAacTBOpa KPHUCTALIM3YEMOE
BEIIIECTBO MOMEIIAIOT B KPYIJIOJOHHYIO KOJIOY, CHA0)KEHHYI0 OOpaTHBIM
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XOJIOJUIIBHUKOM, W NPWIABAIOT  MUHHUMAJIbHOE  KOJHAYECTBO
pacTBOpUTEJIsl, Tak, 4YTOObI oOpa3oBaach Tycras Kamwuia. CMmech
HarpeBarOT JO KUIIEHUS. 3areM uepe3 (OopIITOC XOJIOAWIbHUKA
NPWIMBAIOT HEOOJIBIIUMU MOPIUIMH PACTBOPUTEIb, JOBOAS CMECH [0
KUIEHUSI T0CJIe KaXJ0ro mnpudaBieHUs, IMOkKa He OyJeT IOoJydYeH
OIHOPOJHBIN PACTBOP.

3anpewjaemcs  ocmaename  KoMOy ¢ pacmeopumenem  0Oe3
NPUCMOMPA HA NAUMKe UIU BOOSIHOU OaHe.

Ecnu mnocne npo0aBieHuss MOCIEAYIONIEH TMOPUUU PACTBOPUTEIIS
KOJINYECTBO HEPACTBOPEHHOT'O BEIIECTBA HE YMEHBIIAECTCS, 3HAYUT, TO
pUMECh, KOTOPYIO CJEAYeT YIaluTh (UIBTPOBAHUEM TOPSUYETO
pacTBopa.

["opstuunii pacTBOp GUIBTPYIOT MO METOAY ropsiuero (GUIbTPOBAHUS
WM METOJIOM (DUIIBTPOBAHUS MO BakyyMoM. Jlasiee gatoT npo3paqyHoOMy
HACBIIIICHHOMY PAaCTBOPY MEIJIEHHO OXJIAIUTHCA.

M3 MaTOYHBIX pacTBOPOB MOKHO U3BJIEUb I00aBOYHOE KOJIMYECTBO
COCAMHEHMS, HCHOJIb3Ys ymapuBaHue 10 1/3 odbema ¢ mocieayrouum
oxnaxaeHueM. [Ipu 3Tom coenrHeHue OyAeT MEHEE YUCThIM U €T0 HaJO0
MOABEPraTh BTOPUYHON NEPEKPUCTATIINIALINH.

OnpiT 1. Ounctka OCH30MHOM KHCIOTBI OT MpPHUMECEd METOJO0M
MepEeKpUCTATITU3ALAN

eab padoOTHI: OCBOEHUE CTYJIEHTAMHU METOJIAa NIEPEKPUCTATUIU3ALAN HA
IpUMEpPE OUYNCTKN OEH30MHON KUCIIOTHI.

PeakTuBnl: OeH30MHAs KUCI0TA, TEXHUYECKASA - 3 T

O6opyaoBaHue: YCTaHOBKa g Topsyero (GUILTPOBAHUSA: BOJSHAS
OaHs, XUMUYECKUE BOPOHKHU, (pribTpoBandbHas Oymara, ctakansl (100-
150 mi) - 2 mt; crakan (250- 300mn) - lmr; konba byH3zeHa, BopoHka
broxnepa.

BrInosHeHne 3KkcnepuMeHTa

3r 3arpsS3HEHHOW OCH30MHOW KHCIOTHI IIOMEIIAIOT B CTaKaH
eMkocThto 100 M, 3amuBaroT 60 M JUCTUIUIMPOBAHHOM BOJABI H
HarpeBaroT MpU NepeMEIIMBaHUM CTEKISHHOMN MaIOUKOMN 1O KUIICHMUS.

Ecnu B pactBOpe ocraercss Oenblii ocagoKk OCH30MHOW KHCIIOTHI,
n00aBIAIOT JOMOJHUTEIbHO 10-15 M kumsmend JuCTUIITHPOBAHHOMN
BoJbl. Kumsimuii  pactBOp O€H30MHOW KHUCJIOTBl  OTHACNSIIOT  OT
HEPACTBOPUMBIX IIPUMECE METOIOM ropsiuero (GpuiIbTPOBAHUS, JIJIS YETO
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B crakaHd eMkocThio 150-200 M mHamuBaroT oOkoj0 20 M BOIEBI
(TonmuHa €0 J0JbKHA ObITh OkoJio 10 MM), 3aKpbIBalOT CTakaH
OOBIYHOM BOPOHKOM C (PUIIBTPOM M HArpeBaroOT Ha IJIUTKE.

Korga BopoHka ¢ (UIBTpOM HarpeeTcsl mapaMu KHUIISIIEH BO/IBI,
HauyMHAatOT (¢uiabTpoBaHue. PacTBopeHue OCEH30MHOW KHCJIOTHI M
MOATOTOBKY YCTAHOBKM JJIsi TopsA4Yero (UIbTPOBAHUS HAYUMHAIOT
OJIHOBpEeMEHHO. PUNbTpaT MEUICHHO (HE BCTPSIXUBAs) OXJIAXKIAIOT.

Korga ocHoBHast macca O€H30MHON KUCIOTHI 3aKpUCTAILIA3YETCH,
CTakaH ¢ (QWIBTPATOM OXJAXKJIAKT XO0JOJAHON BOaoH. IlomydeHHBIM
IpoayKT OTPuIbTpoBbIBatOT. [loCie BBICYIIMBAHUS ONPEACTSIOT Maccy
U TEMIIepaTypy IUIABJICHUS OYMIIEHHONM OEH30MHOW  KHUCIOTBHI.
Osxupmaembiid BbIXoa 2,5 T. JlenaroT BBIBOJI.

3.3.2. Bo3ronka (cyosumanmsi)

Bosronka unm  cyOaumanus — CBS3aHBl € MEPEXOAOM
KPUCTAJUIMYECKOTO BEIIECTBa, HArpeToro HUXKE €ro TeMIepaTyphl
TJIaBJICHUA B TapooOpa3HOe COCTOsIHUE (MUHYS XKUAKYIO dasy), a 3aTemM
OpU OXJAXICHUU — OMNATh B TBEPAOE COCTOSIHHE. DTUM CIIOCOOOM
XOpOWIO OYMINAKT BEHIECTBA, €CIIH JETY4YECTh COMYTCTBYIOLIUX
3arpA3HEHUN OTJIMYAETCA OT JIETYYECTH OCHOBHOTO BEIIECTBRA.

Bo3ronkoit Xopomo MOXHO OYHUCTUTh OCH30MHYI0 KHCIOTY,
aHTpaleH, HahTaluH U T.1. |11 BOTOHKH BEIIECTB MPHU HOPMAJIbHOM
JABJICHUU MCTOJB3YIOT (papopoByr0 HailiKy, B KOTOPYIO MOMEIIAOT
BEIIECTBO M CTEKJSHHYKO BOpPOHKY, KOTOPOM HAaKpbhIBalOT (B
OMPOKMHYTOM BHji€) Yamiky. OTBOJHYIO TPYOKY BOPOHKH 3aKpbIBAIOT
KYCKOM  Barbl. Mexay 4Yalmlkol W BOPOHKOM  ITOMEIIAKOT
GbUIbTpOBAIBHYI0 OyMary ¢ HEOOJBIIMMU OTBEPCTHUSIMH BO MHOTHX
MecTax Juisi TpOMyCKaHus mapa. ITO JAEeNarT s TOro, 4YTOObI
KpUCTAJUIBI BEIECTBa, OOpa3oBaBIIMECS HA XOJIOJHON IMOBEPXHOCTHU
BOPOHKHM, HE MaJald ONSATh Ha BO3TOHSEMOE BEIIECTBO. BOpoHKY
OXJIQXKJIAlOT, MPUKIAJbIBAasi K HAPYKHOW TMOBEPXHOCTH CMOUYCHHBIN B
BOJI€ KYCOK TKaHHU.

®appopoByl0 HalIKy C BEIIECTBOM MEIJIECHHO UM OCTOPOXKHO
HarpeBaroT Ha OaHe.

OmnpiT 1. Bo3ronka Hadranuna
PeakTuBbl: HaTaTUH.
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OO0opyioBaHKE: MUKPOCKOIT;, IPEIMETHOE CTEKIIO; CTEKIISIHHAS MMAJI0YKa;
¢unpTpoBabHaAsA Oymara, IpOOUPKHU.

B cyxyio npoOupKy TOMEMIalOT HECKOJIbKO KPHCTAJJIOB
HaTanTuHa W YKPEIUISIOT €€ B INTaTMBE BEPTUKAJIBbHO. BepxHIO0
MOJIOBUHY MPOOUPKU OOEPTHIBAIOT BIAXKHOW (PUIBTPOBAIBHON Oymaroi
U HayMHAIOT OYEHb OCTOPOXXKHO HarpeBarb JHO NpoOupku. B
OXJIQXKAAEMOM YacTH NpOOUPKHU 00pa3yI0TCs KpUCTAUIbl HaTaIMHA.

CTeKIIHHOW MaJOYKOM MEPEHOCAT KPUCTAUIBI HAa MPEAMETHOE
CTEKJI0O M PacCMaTpUBaIOT TMOJI MHUKPOCKONOM. PekomeHmyercs
3apucoBaTh Gpopmy KpuctaiioB. CocoOHOCTh HaTaMHA BO3TOHITHCS
UCIIOJIBb3YIOT B IPOMBIIIICHHOCTH JJISl €M0 OYUCTKHU.

3.3.3.9kcTpakuus

JInst  w3BICUYEHUS WHIMBUAYAIBHBIX COSAUHCHHM U3 CMECH
IPUMEHSIOT  OKCTpakiuio.  BwimensemMoe  COeIMHEHHE  MOYKHO
IKCTpAarupoBaTh Kak M3 CMECH TBEPJIbIX BEHIECTB, TAK U U3 PACTBOPOB.
DKcTpakiys (M3BJICYCHHE) OCHOBaHAa Ha Pa3IMYHOM PACTBOPUMOCTH
COCIMHCHUH B JIBYX HECMEIIMBAIOIIMXCS JKHAKOCTAX. Yare Bcero
OKCTPArupoOBaHUIO IOJBEPraloT BOJHBIE pacTBOpbl. Jlms  3TOrO
UCITONIB3YIOT JICTUTEIBLHYI0O BOPOHKY, B KOTOPYIO HAJIHMBAIOT PacTBOP,
COJIep KAl  DKCTpardpyeMoe  BEIIECTBO M AKCTParupyrolIyro
KHUJKOCTh (HECMEIIMBAIOIIYIOCS C PACTBOPUTENIEM pacTBOpa), T.€.
pacTBOPUTEIb, B KOTOPOM OTO BEIISCTBO PACTBOPSCTCS JIyYIIIC.
PactBopuTens 1151 SKCTPAKIIUU JOJIKEH:

a) Majo pacTBOPSTHCA B JPYTOM PACTBOPHUTENE, KOTOPBIM COJECPKHUT
IKCTParupyeMoe BEICCTBO;

0) 3aMEeTHO Jyd4llle PacTBOPATh 3KCTPArupyeMoe BEIIECTBO, YEM
PacTBOPUTENH, U3 KOTOPOTO 3TO BEIIECTBO IKCTPArUPYETCS;

B) HE JIOJDKCH XUMHYECKH B3aUMO/ICHCTBOBATh HU C SKCTPArupyeMbIM
BEIIIECTBOM, HH C PACTBOPUTEJIEM, €TI0 COACPIKAIINM;

) OBITh CPABHUTEIHHO OE30ITaCHBIM;

1) JIETKO YAQISTHCS MPH BBIJCICHUN U3 HETO BEIESCTBA

JlenuTenbHYI0 BOPOHKY, COJEPKAIyI0 PacTBOP SKCTPArupyeMOTO
BEIIeCTBA W pacTBopuTenb (He Oojee 2/3 ee oObeMa), 3aKpBIBAIOT
POOKOW M OCTOPOKHO BCTPSIXMBAIOT. B BOpOHKE MOET IOBBIIIATHCS
JABJICHUE 3a CYET WCHApeHUs] PAaCTBOPUTENSA, TOITOMY HYXKHO
MEePHUOINYECKH OTKPBIBATh KPaH U BBITYCKAIOT Maphl PACTBOPHUTEIS (TIPH
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3TOM BOpPOHKY JepkaTh TpyoOkoil kBepxy). Ilocie BcerpsixuBaHus
JEIUTENbHYI0 BOPOHKY 3aKPEIUISIIOT B IITATUBE M OCTABJISIOT B IIOKOE J10
MOJIHOTO Pa3/IENICHUs CI0E€B. 3aT€M OTKPBIBAIOT MPOOKY M, OCTOPOMKHO
OTKpBIBask KpPaH, MEUICHHO CIIMBAIOT HW)KHUM CIIOM B CTAKaH, CTAPasCh
HE CJIUTh BMECTE C HIKHUM CJIOEM M BepXHHMMU. OCTaBIIMICS CIOU
(3KCTpakT) BBUIMBAIOT YE€PE3 BEPXHEE OTBEPCTUE BOPOHKU B JIPYTYIO
nocyay MW cymar noaxoasmuM — ocymurenem. Ilocme  atoro
pPacTBOPUTEINIH OTTOHSIOT Ha OaHe. OOBIYHO ATO HE BBI3BIBAECT HUKAKUX
3aTpYAHEHUN, T.K. PACTBOPHUTENIH, MPUMEHSEMBbIE [Jis HKCTPAKIUHU,
KUISAT TIPU  CPABHUTEIBHO HU3KUX TEMIIEpaTypax. OKCTPAKIHUIO
MOBTOPSIIOT HECKOJIBKO pa3 MJis MOJHOTHI M3BJICUEHUS COCIUHEHUS W3
CMECH C  UCIOJB30BAHMEM  HOBOM  MOPUMHA  PACTBOPHUTEIS.
[{enecooOpa3HO AKCTparupoBaHUE MPOBOJIUTH HEOOJBIIMMHU MOPLIUIMHU
pacTBOpUTENS.

JUIss  SKCTpakuMM 4Yamie BCEro MPUMEHSIOT JUATUIIOBBIA U
neTposeiHbiit 3pupsl, xaopodopm, OeH3UH, OCH301, TEKCaH U APyTHE.

3.3.4. OuncTKA KMIAKOCTEN OT MpUMeceld METO0M NMEePEeroHKu

OaHuM W3 BaXKHEWIIUX METOJOB OYMCTKH WM BBIICICHUS >KUJKUX
OpraHWYECKUX BEILECTB SIBISETCA MEPEroHKa, MpeAcTaBIstonas coooit
IpolecC pa3/eNeHnusd >KUAKOM CMECH Ha COCTaBHbIE YacTH IyTEM
HarpeBaHusl KUJAKOCTU JI0 KUIICHUSI U KOHJICHCAIlMA €€ MapoB B BHJEC
TUCTUJUISITA B XOJOAWIbHUKE.

CyuiecTByeT Tpu crioco0a MeperoHKy KUJIKOCTH:

a) MPpU HOPMAJILHOM JaBJiieHnH (TTpocTas U (paKIIMOHHAs TEPETOHKA);
0) Mpu MOHMKEHHOM JIaBJICHUHU (IIEPETOHKA B BAKYyMe);
B) C BOASHBIM IIapOM.

Han BceMM KUIKOCTAMHM B  pe3yjbTaTe MX HCIApEHUs
YCTAaHABJIMBACTCSI PABHOBECHE MEXIY JKUJIKOCTBIO M MapoM, a,
CJIEIOBATENIBHO, W ONPEACIICHHOE JaBjeHUE mnapa. BemnunHa 3TOro
JABIICHUS 3aBUCUT OT TNPUPOABI KUIAKOCTH U Temmeparypel. C
MOBBIIICHUEM TEMIIEpAaTyphbl JABJICHHE Mapa HaJl *KUJIKOCTbIO CHIIBHO
BO3pAaCTaeT.

Temmnepatypy, Ipu KOTOpPO# NaBJICHUE Mapa CTAHOBUTCS PaBHBIM
BHEIIIHEMY JaBJICHUIO, HA3bIBAIOT TeMmmepaTypod kumeHus. Jlrobas
AKUJKOCTh, HE pa3Jlararoliascs Mpyu HarpeBaHUU 10 TEMIEpaTyphl, MpU
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KOTOPOW JaBJIEHHUE IMapa CTAaHOBUTCA paBHbIM 760 MM pT. CT., UMEET
CBOIO XapAaKTEPHYIO TEMIIEPATYPy KUIICHUS ITPU OOBIYHOM JIaBJICHUH.

[TockonbKy TeMIieparypa KUMNEHUS CUJIBHO 3aBUCHUT OT JIaBJICHUS,
BCEr/la HAJ0 YyKa3blBaTh JABIICHUE, MPU KOTOPOM 3Ta TeMIepaTrypa
KuneHus:  HaOmoganack. Eciaum  JgaBieHue  HE  yKazaHo, TO
nojpa3zyMeBaeTcsi aTMOCcepHOE JaBIICHUE.

Conepxaipecss B BEIIECTBE MPUMECH MOTYT IO-Pa3HOMY BIIHSIThH
Ha TeMIlepaTypy KHIIEHUs, IOATOMY OHA MEHEee TMPUTroJHA IS
UJICHTU(UKAIUM KUJKOCTEH M XapaKTEPUCTUKU UX YaCTOTHI, YEM
TeMIepaTypa IUIaBJICHUS JJIs1 TBEPbIX BEIIECTB.

B Tex ciyuasx, Korja MNEperoHsieMoe BEIIECTBO JOCTAaTOYHO
YCTOWYMBO K HArpeBaHUI0 W TMPAKTUYECKH HE pasjiaraercsi mpu
TeMIEPAType KUIMEHUS, ISl OUUCTKH MOJIb3YIOTCS IPOCTOM MEPETOHKON
pu aTMOC(EPHOM JIaBJICHUMU.

OOBIYHO ATOT CMOCOO MEPETOHKHU 1EIECO00pPa3HO MPUMEHATH IS
Kuakocter ¢ temneparypoil kunenus ot 40 mo 150°C, tak kak Bble
150°C MHoOrme BemecTBa 3aMETHO pa3jlararoTcs, a KUIAKOCTH C
temreparypou kureHust Hrxe 40°C meperoHstoTcs CO 3HaYUTEIIbHBIMU
MOTEPSMH.

YacTo 1puM TMEperoHKe TeMmmeparypa KHUISIIEH KUIAKOCTH,
BCJICJICTBUE IME€PErpeBa, HECKOJBKO BBHIIIE, YEM TEMIEpaTypa mnapa.
[leperpeBbl, BO3HHMKAIOIIME MPU OTCYTCTBUU LIEHTPOB KHUIICHUS B
MEePEroHsIeMON KUJIKOCTH, TPUBOJIT K CUIBLHBIM TOJIYKaM, B PE3YJIbTATEe
KOTOPBIX BEIIECTBO BMECTE C MPUMECIMH U 3arpsi3HEHUSIMU MOKET OBITh
nepeOpoIIeHO B IPUEMHHUK.

CyllecTBYIOT ~ pa3juyHbIE CIOCOOBI  TPEAOTBpAICHUS WU
ocJia0JIeHUs TOTYKOB MPU KUTIEHUH. Yalle BCero B KOJa0y C KUIKOCTHIO,
MOJABEPracMoN MEPETOHKE, BHOCAT TaK HA3bIBAEMBIEC «KUTICIIKI.

YacTo, mepen TeM Kak BBIACIUTH BEIIECTBO IMyTEM MEPETOHKU,
NPUXOJAUTCS B TEYEHHE MHOTHX YacOB HArpeBaTh IMPHU TEMIEPAType
KUIIEHUS cMecH
pearupyrommx BeIecTB, 4TOObI MEK/ly HUMU MPOIIUIa peakius. B Takux
ClIy4yasix MPUMEHSIOT KHUIIAYCHHE >KUAKOCTH B TpHOOpe ¢ 0oO0paTHBIM
XOJIOJUIILHUKOM (puc.14).

Ecnu ke mnOpuxoautrcss BECTH PEAKIUI0 C  OJHOBPEMEHHBIM
BBEJICHUEM B KOJOY XKUJIKOCTU U TEPEMEIIMBAHUEM, TO HCIOJIB3YIOT
TPEXTOPJIyI0 KOJIOYy WM TPUMEHSIOT JABYPOTHE WIH TPEXpOrue
(hOpIITOCCHI.
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B kadecTBe MmEperoHHOro cocyda OOBIYHO  MPUMEHSIOT
KPYIJIOJIOHHBIE KOJIOBI, Yalle Bcero koyionl Bropiia.

JI71s1 meperoHKy HU3KOKHUITAIIUX KUAKOCTENH 0epyT Kosi0y Bropia ¢
BBICOKO TMPUMASHHOM OTBOJHOM TPYOKOM, a Il BBICOKOKHITSAIITUX
BCIIECTB — C HU3KO MpunasHHOW. TemmepaTypa KHUMEHHUS OOBIYHO
KOHTPOJIMPYETCS TEPMOMETPOM, PTYTHBIM IIAPUK KOTOPOIrO JIOJKEH
MOJHOCTBIO OMBIBAThCSl MapaMM KHIISIIErO BEIIECTBA, T. €. BEPXHUM
Kpail 1mapuka cieayeT ycTaHaBiuBaTh npumepHo Ha 0,5 cMm Huke
OTBEPCTHUSI OTBOJAHOM TPYOKHU KOJIOBI.

W IS T T T I T

Puc. 14. Cxema yCTaHOBKH JJi MPOCTOM MEPErOHKU MPU aTMOCHEpPHOM
naBneHun: 1 — konba Bropua; 2 — TepMmomeTp; 3 — XOJOAWJIBHHK
JIubuxa; 4 — amomwx; 5 — komba-mpuemMHuK; 6 — Oansa, 7—
KUMSATUIBHUKH

NHorma  HET  HEOOXOOUMOCTH  CTPOTO  KOHTPOJMPOBATH
TEMIIEpaTypy MapoB MPH MEPETOHKE; B ATUX CIIydasx TOPJIo MeperoHHON
KoJIOBI Bropiia 3akpbiBatoT mpoOKoil 63 TepMoMeTpa WM MPUMEHSIOT
KPYTJIOJOHHYIO KOJIOy, KOTOPYIO COCIHMHSIOT C XOJOJUJIbHHUKOM
MOCPEICTBOM M30THYTOU CTEKJISTHHON TPYOKH.

O0beM MeperoHHOM KoJIObI BBIOMPAIOT B 3aBUCUMOCTU OT
KOJIMYECTBA TIEPETOHIEMOM KUIKOCTH M OT TEMIIEPATyphbl €¢ KUIICHHUS.
JKuakocTh [ODKHA 3aHUMaTh He Oosee 2/3 oObema KojaObl, B
MPOTUBHOM CJIydyae BO3MOXEH BBIOPOC >KMJAKOCTH BO BPEMsI KUIICHUS B
IPUEMHUK.
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Konb6a He nmomkHa OBITH CIWIIKOM OOJIBIIONW, OCOOCHHO TIpHU
MIEPETOHKE BBICOKOKHILIINX JKHAKOCTEH, Tak Kak B HEH ocTaeTcs
0O0JIBIIIOE KOJIMYECTBO TEperoHsieMoro BemiecTBa. Kos0y ykpemisioTr B
IITATUBE, 3KMMas €€ JIAITKOW BBIIIEC OTBOTHOU TPYOKH.

Bo wu30exanue 3arps3HeHHs] BelIeCTBa JUCTHIUIAT JOJDKEH II0
BO3MO>KHOCTU MEHBIIIE COITPUKACATHCS C MPOOKAMHU, ITOFTOMY OTBOJIHYIO
TPyOKYy MEPErOHHOM KOJIOBI COCAUHSAIOT C XOJOJWJIBHUKOM TaK, YTOOBI
KOHEII €€ BBICTyIaJ] U3 MPOOKH B XOJOAWJIBHUK HE MEHEe YeM Ha 4-5 cM
Y JOXOIMII IO TOW YaCTH XOJIOJUILHUKA, KOTOpast OXJIAKIaeTCs BOIOM.

Pa3zMep HUCXOASUIETO XOJIOAWIbHUKA BBHIOMPAIOT B 3aBUCHUMOCTH
OT CKOPOCTH TIEPErOHKM U TeMIepaTypbl KHUIIEHHUS OTTOHSIEMOM
x’uakoctu. [Tapel BemecTs, JErko KpUCTATU3YIOMIMXCS MPU KOMHATHOMN
TEMIIEpaType, HE [JOJDKHBI OXJAXKIAThCS B  XOJOJAWJIBHHUKE 10
TEMITepaTyPhl 3aTBEPICBAHMUS.

JIst TOrO  XOJIOAWIBHUK MOXXHO TIEPUOJUYECKH TMPOTPEBaTh
cTpyer temnor Boxawl. JKuakoctu, kursiinue B npexaenax 200-300°C,
MEPETOHSIOT 03 XOJIOAMIbHUKA, (DYHKIIHIO KOTOPOTO B ATOM CIIy4ae
MO>KET BBIMIOJIHATH OTBOJIHAsI TPyOKa KoJIObI Bropiia.

YTtoObl MO BO3MOXXHOCTH CHHU3UTh TOTEPHU BEIIECTBA 3a CYET
UCTIapeHUs TUCTWUIATA B TMPUEMHHUKE, TOCICIHWA TMPUCOSAUHSIIOT K
dopiitoccy XONOAWIbHUKA TPU TOMOIIM ajuloHka. B kaudectse
MPUEMHUKA OOBIYHO YIOTPEOJSIIOT KOHUYECKHE WU KPYTJIOJOHHBIE
KoJObl. Jlna Oonee mMOJHOM KOHAEHCAMU TApOB HU3KOKHUIIALIKUX
KUJKOCTEU MPUEMHHK MTOMEIIAIOT B COCY/I C OXJIAXIaeMON CMECHIO.

Korma Bech mpubop cobpaH, €ro THIATEIbHO MPOBEPSIOT U TOJIBKO
TOT/Ia HAYMHAIOT HarpeBaHue. B 3aBUCUMOCTH OT TeMIepaTypbl
KUIICHUSI HarpeBaHHE BEIyT Ta30BOM TOpENKOW uepe3 acOECTOBYIO
CETKY, Ha 3aKpbITOM 3JIEKTPOHArpeBaTEILHOM MPUOOPE MU HA BOASHOM
(MacnsiHOM) OaHe.

CKOpOCTh TIEPETOHKU OOBIYHO BBIOMPAIOT TaKyl0, YTOOBI CTEKAJO
He Oosiee 1-2 kamenb QUCTUIUIATA B CEKyHIy. Bo MHOrmx paborax 4acrto
NPUXOINUTCS CHadaJla OTIOHATh JICTKOKHIISIIUN PacTBOPUTENb. Ty
OTIepAIMIO CIIEYEeT IPOBOIUTH HA BOJSHON OaHe, Tak KaK OOJIBIIIMHCTBO
pacTBOpPHUTEJIEH OrHEOMAcCHO, a TaKXKe JUIsl TOro, 4TOOBbI BEIECTBO HE
MO/IBEPTaTh JIMIIIHUKN pa3 TEPMUUECKOMY BO3JICHCTBHIO, €CJIM B OTOM HET
Heooxomumoctu. Ilocme  oTroHkum  pactBopuTenss — OpocaioT B
OXJIQXKJACHHYIO KOJIOY HECKOJIBKO «KHUIIEJIOK» W TMPOBOAST IMEPErOHKY
BEIIECTBA OOBIYHBIM 00Pa3oOM.
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OneiT 1. Ouncrtka 2-mponaHoja OT MPUMECEH METOJOM IPOCTOU
MIEPETrOHKH

eab padoTbI: OYUCTUTH 2-TIPOIMAHON OT MPUMECEN METOJOM MPOCTOU
MIEPErOHKH.

PeakTuBbl: 2-niponaHoII, TEXHUYECKUM WU 3arPS3HCHHBIMN.
O6opynoBanue: kpyriaogonHas kojoa (150-200 wur), XOIOAUIBLHUK
JInbuxa, KUIEeIKH, JICKTPOIUINTKA, aCOECTOBas CeTKa, MPUEMHUK.

CoOuparoT yCTaHOBKY JIJii MPOCTON meperoHku. KpyrioaoHHyro
KoJIOy eMkocThio 200 M1 3aKpeIuisioT B JanKe IITaTUBA, HAJIUBAIOT
npumepHo 100 mu1 ciupra Takum 00pa3om, YTOObI KUIAKOCTh 3aHUMAala
He 0oJsiee MOJOBUHBI 00beMa KOJIOBI U JI0OABIISIIOT B KOJIOY «KHUIICIIKW.
YcranaBnuBaloT ABYropiasii (opmTocc, K KOTOPOMY HPHUCOCIUHSIIOT
XOJNOAWIbHUK  JIuOWxa, BKIOYAIOT BOAY  MJI  OXJQXKICHHUS.
VY cTaHaBNIMBaAIOT TEPMOMETP U HArpeBarOT KOJIOY Ha AJIEKTPOILIUTKE.

2-1Tponanon neperonsiercss npu 85°C. IlosryyeHHBIA AUCTUILIAT
coOMpalOT B MPUEMHHUK M TMPOBEPSAIOT €ro Ha YHCTOTY, H3MEpSs
IJIOTHOCT.

OnbiT 2. Pa3zpeneHne cMecH OPraHUYECKUX BEIIECTB METOJIOM
MIEPErOHKH

Heap padoThl: pa3faeauTbh CMECh TUATUIOBOTO 3dupa, 2-MponaHoja u
XJIOpOEH30J1a METOJIOM MEPETOHKH.

PeakTuBbI: TUATUIOBBIN 3Qup, 2-MIPOMaHoII, XJIOPOESH3OII.
O6opyaoBanue u Marepuainsl: koi6a Bropua (100-150 mn),
xoJoawibHUK  JInOuxa, TEPMOMETD, aJUIOHXK, IPUEMHUK,
nedaermaTop.

[IpenonaBaTeneM BBIJACTCS OJWH M3 BapUAaHTOB CMECH
IudATUIOBOrO 3dupa, 2-mpomaHosa u  xJjopbOenzomna. Cobuparor
YCTAHOBKY i mpsimMod meperonku. KonlOy Bropra 3akpbiBaroT
MpOOKOM, B KOTOPYIO BCTaBJIEH TEPMOMETP, TAKUM 00pa3oM, YTOOBI JHO
TEPMOMETPA  HAXOJWJIIOCh YyTh HIXKE OTBOJAHOTO  OTBEPCTHS.
[ToacoequHSIOT HUCXOASIIMK XOJOJWJIBHUK W BKJIIOYAKOT BOAY JJIA
oxyaxxaeHus. HamuBaroT B kon0y Bropiia neperonsiemyro cMmech (110 2/3
00beMa) U TOMEIIAIOT «KUTICTKI.

OCTOpOKHO HarpeBalOT CMeChb Ha BOJSHOM OaHe H TIpH
temneparype  tepmomerpa  34-35°C  (TeMmeparypa  KUIICHHS
TUATUIIOBOTO 3(upa) OTTOHAETCS AUATUIOBBIM 3¢up. Ilocie momHoM
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OTTOHKHM IMATWIOBOTO 3(upa (Temmeparypa HauyWHAET IMOJHUMATHCS)
MEHSIOT MPUEMHHK U HarpeBaroT koia0y Bropma go 82-83°C. IIpu stom
UCIApSIETCA 2-TIPOMAaHOJ, KOTOPBIM OXJIAXKJAETCSI B HUCXOJAIIEM
XOJIOAWIHHUKE U coOupaeTcs B npueMHuke. [lociae mosHoN OTTOHKH 2-
npomnaHoja TeMIIEpaTypa HAuMHAET TIOBBIIATHCS W HEOOXOAMMO
MIOMEHATh MPUEMHHUK IS cOopa XJOpOEH30s1a, KOTOPBINA MEepPeroHsIeTCs
npu 131°C. CHumaroT BOAsSHYIO OaHIO M HarpeB KojoObl Bropna
npoBOAAT Ha  oanekrporiutke. Ilocime  oTroHku — xjopOeH3oa
MOJIYYCHHBIE JKUAKOCTH HACHTUDUIUPYIOT, HU3MEpssi MX I[UIOTHOCTH

(Tabnuma 4).
Beruncnstor abCOMIOTHYI0 W OTHOCHUTEIBHYIO IOTPEIIHOCTH TI0
JTAHHBIM TIJIOTHOCTH.
Onpenenstor (PpakUOHHBII COCTaB CMECH IO O0bEMY, JaHHBIC
3aHOCSIT B TAOJIHILY 3.

Tabnumna 4
du3nvecKre KOHCTAaHThl HEKOTOPHIX OPTaHUYECKUX COCTMHEHUN

No CoenuHeHNE tiun, °C ton, °C p (r/muin)
1 | bByTrioBblid ciupt +117,7 - 89,5 0,8095

2 | Bmop-6ytunoBsiii ciuptT | + 98,5 - 114,7 0,8067

3 | Tpem-0yTunoBeiii ciupt |+ 82,25 + 25,5 0,7858

4 | 2-IIponanon + 82,4 - 89,5 0,7851

5 | JludTunamuH + 55,5 - 0,7056

6 | JIm>TrnoBsIil 2dup + 34,51 -116,3 0,7135

7 | N30aMUIOBBIA COUPT + 132 -117,2 0,812

8 | IIponmIOBBIN CIUPT + 97,4 - 126 0,8035

9 | MypaBbHHas KHCIOTA + 100,7 + 8.3 1,221

10 | YkcycHas kuciora + 117 16,6 1,0492

11 | OTnmanerar + 77 - 84 0,901

12 | DTnnOen3o + 136 -94 0,8669

13 | Xnopben3on + 131 - 45 1,1016

14 | Oranon + 78 - 117 0,7893

15 | Iuknorekcan + 80,7 + 6,5 0,7783

Tabmma 5
@pakIMOHHBINA COCTAB CMECH
Bapu JIuATUIOBBIM 2-TIponanon, % XnopOen30i1,%
aHT adup, %
1
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2

JlenaroT BBIBO/I.

3.3.5. OuncTka cKUnMUaapa oT npuMecen

Cxunupaap MPEJCTABIISET coboi CMECh TEPIIEHOBBIX
yriieBoaopo 0B oomiei popmyisl CioHie. TeprieHoBbIC yriieBO0pOIbI U
IpYyrue€ KOMIIOHEHThl MOKHO BBIICJIIUTh W3 CKUIHAAApa TMPU €ro
neperonke (ppakuumoHupoBanue). TeprmeHbl 00JagalOT  BBICOKOM
PEaKIUOHHOM CIIOCOOHOCTBIO, KOTOpasi O0O0YyCJIaBIMBAETCA HUX
XMMHUYECKHM CTpoeHHeM. Hanuune B HMX JBOWHBIX CBA3EU, TPEX- U
YETHIPEXWICHHBIX I[UKIIOB JICJIA€T UX CIIOCOOHBIMHU BCTYNaTh BO MHOTHE
peaKkIuy NPUCOECTNHECHHUS.

Haunbonee xapakTepHoil dYepToil OWIIMKIWYECKUX TEPIICHOB
ABJSIETCS WX CKIOHHOCTh K HW30MEPU3ALMOHHBIM IPEBPALICHUSIM,
NPUBOJAIIMM MHOTJIa K OYE€Hb TJIyOOKHM HW3MEHEHUSIM CTPOECHUS
UCXOOHOTO TeprieHa. M30Mepu3almoHHbIE MPEBPAIICHUST BBI3BIBAIOTCS
JNEUCTBUEM CaMbIX Pa3HOOOpA3HBIX areHTOB: JIEUCTBUEM BBICOKOM
TEeMIIEpaTyphbl, COJHEUYHOI'O CBETA, KUCIOPO/1a BO3/TyXa.

B coctaB XMBHYHOTO CKUIHAAPA, NOJIYYEHHOrO MEPErOHKON
KUBUYHOM XBOH, BXOJST CICIYIOIINE TEPIICHBI:

CH,
CH, CH,
4
3 1
. CH; CH, o
1
CH, CH,
Q-MHHEH B-nuben ch
3-gapen
r.kun.=155-156"C T.kAN.=162-164*C r.kun.=168-171°C
i
; 1
-]
Kamipen
e N
JITHMOHEH MHPLHCH

T.kun.=156-160°C TEan=171-176°C T.KHN.=163-168°C
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Ckunuaap OYEHb JIETKO OKHUCJSIETCS KHUCIOPOAOM  BO3/yXa,
0COOCHHO Ha CBETy. B pesyibrare 3TOro mpeBpallleHUs] OH JKEJITEET,
CTAaHOBUTCSI BSI3KUM, TIIOBBIIIAETCS €r0 TMOKA3aTeNb MPEIOMIICHUS,
IUDIOTHOCTh M TEMIEpaTypa KUIICHUS, YMEHBIIACTCA YACIbHOE
Bpaienue. [Ipu cpaBHUTENbHO Hemoiarom crosiHuu (8-10 Henens) B
HEIUIOTHO 3aKPBITHIX COCYAaX CKUIUJAp MPUOOPETAET KUCIYIO PEAKIUIO
Y CUJIbHBIE OKUCIIUTEIBHBIE CBOKWCTBA.

TakoW CKANUIAP BBIAEIAET MOJ U3 HWOAUCTOTO Kalus, OKUCIISET
3aKHUCHBIE COJIM Keje3a, 00eclBEeYUBAET pacTBOp uHAuro u T.4. [lpu
JIJIMTEIIbHOM COIMPUKOCHOBEHUH C BO3AYXOM CKHUIIMAAP «CTApEET», U U3
HEro BhINAMaeT ocanok. [Ipornecc okucneHns ckunuaapa npeacTaBiseT
coOOM KOMIUIEKC pAa3JUYyHbIX TMPEBpPAIICHUNA BXOMSIIMX B HETO
TEPIIEHOBBIX YIJIE€BOAOPOAOB. [IOMMMO OKHCIIEHUS COBEPIIAIOTCA H
Ipyrue  TOOOYHBIE  PEAKIIUM. IleppoHayanbHO  00pa3yroOTCs
TUJPONEPOKCUIBI  (KUCIOpPOJ, BHEAPSIETCA B O-TMOJIOKEHUH  TIO
OTHOIIICHUIO K JIBOMHOM CBS3H).

B pesynabprare mnpeBpaiieHuil, KOTOPHIE YACTO COMPOBOMKIAKOTCS
u3oMepuzalen, olOpasyercsl CIOXKHash M TecTpas CMEChb CIIHUPTOB,
aNbJCTUJIOB, KETOHOB, KHUCJIOT, 3(QUPOB, TMOJUMEPOB U JPYrUX
coeauHeHnii. Ha oOCHOBaHMM W3y4Yy€HUS MPOAYKTOB OKHUCIICHUS
TEPIEHOBBIX YTJIEBOJOPOJIOB MPHU3HAHO, YTO CHOUPTHI OOpa3yroTCs
HEIMOCPEACTBEHHO W3 THUJIPONEPOKCUIOB, KapOOHWIBHBIE COCIMHEHUS,
MOTYT OOpa30OBBIBATHCS TAaKXKE€ W U3 CIUPTOB, MPU JaJbHEUIIEM HUX
OKHCJIEHHM, a KHUCIOTBI - B PE3YJIbTATE OKHUCICHUS BTOPUYHBIX
MPOJIYKTOB, TJIaBHBIM 00pa30M, KETOHOB.

I'mapornepokcuibl  TEPIEHOB B3PBIBAIOTCS OT HArpeBaHus U
ABJSIOTCS CWIBHBIMH OKHUCHUTEISIMH. lIpucyrctBue B ckunmpaape
OONBIINX KOJUYECTB THUIPOMEPEKUCEH MOXKET BbI3BaTh IMpPU €0
NeperoHke OYpHbBIA MPOIIECC OKUCIICHUS U MPUBECTH BCIICICTBUE 3TOTO
K CWUJIBbHOMY BCKHIIAHUIO >XUJKOCTH - TOPSYEW MacChl CKUIIAAApA U3
neperoHHo  koyiobl.  IlosToMy  ckumumap, JJIUTEIbHOE  BpeMs
HAaXOJIUBIIUWMCA B CONPUKOCHOBEHHMM C BO3AYXOM U  CHIIBHO
OKHCIIMBIUICS HeOe30macHo TmoaBepraTh (GpaKIMOHUPOBAHUIO Oe€3
MIpeIBApUTEIIHLHON 00pabOTKH.

OObIYHO C  1EABK0  pa3pylI€HUs] TEPOKCUAOB  CKUIUAP
MEPETOHSIOT € BOAAHBIM mapoMm. IIpum 3TOM ypaercs He TOIBKO
Pa3pyLIUTh NIEPOKCUIHBIE COENUHEHUS, HO U OTAECIUTH OT TEPIEHOB PsJL
NPOAYKTOB, OOpa30BaBIIMXCS B TMPOILECCE OKHUCICHUS U TPYAHO
MEPETOHSIOMMXCA €  BOOAHBIM  mapoM. HekoTopele  KHCHOTHBI
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CPaBHUTENIBHO JIETY4YM, U UX IEPE]d MEPETOHKOM C MapoM YIAISAIOT U3
CKUIIUJapa IMMPOMBIBKOM C COAOBBIM PACTBOPOM.

OneiT 1. Ouncrtka 2-mponaHoja OT MPUMECEH METOJOM IPOCTOM
MEPErOHKH

eab padoTbI: OYUCTUTH 2-TIPOIMAHON OT MPUMECEN METOJOM MPOCTOU
MIEPErOHKH.

PeakTuBbl: 2-niponanoII, TEXHUYECKUM WU 3arPS3HCHHBIM.
OO6opynoBanue: kpyriaogonHas kojoa (150-200 wur), XOIOAMIBLHHK
JInbuxa, KUIEeIKH, JICKTPOIUINTKA, acCOECTOBas CeTKa, MPUEMHUK.

CoOuparoT yCTaHOBKY IJii MPOCTON meperoHku. KpyrioaoHHyro
KoJIOy eMkocThio 200 M1 3aKpeIuisioT B JamnKe IITaTUBa, HAJIUBAIOT
npumepHo 100 mu1 ciupra Takum 00pa3om, YTOObI KUIAKOCTh 3aHUMAala
He 0oJiee MOJIOBUHBI 00beMa KOJIOBI U JI0OABIISIIOT B KOJIOY «KHUIICIIKW.
YcranaBnuBaloT ABYropisii (opmTocc, K KOTOPOMY HPUCOCIUHSIOT
XOJMOAWIBHUK  JIMOWxa, BKIOYAIOT BOAY I  OXJ&XICHHUS.
VY craHaBnIMBaIOT TEPMOMETP M HArpeBalOT KOJIOY Ha AJIEKTPOTUIUTKE.

2-1Tponanon neperonsiercss npu 85°C. IlosrydyeHHBIA AUCTUILIAT
coOMpalOT B MPUEMHHUK M TMPOBEPSAIOT €ro Ha YHCTOTY, H3MEpSs
IJIOTHOCTb.

OnbiT 2. Pa3zaeneHne cMecM OPraHUYECKUX BEIIECTB METOJIOM
MEPETOHKH

Heap padoThl: pa3faeauTbh CMECh IUATUIOBOTO 3dupa, 2-MponaHoja u
XJIOpOEH30J1a METOJIOM MEPETOHKH.

PeakTuBbl: TUATUIOBBIN 3Pup, 2-MIPOMaHoII, XJIOPOESH3OIL.
Oo6opyaoBanue u Matepuaibl: koib6a Bropua (100-150 mn),
xoJoawibHUK  JInOuxa, TEPMOMETD, aJUIOHXK, IPUEMHUK,
nedaermaTop.

[IpenonaBaTeneM BBIJACTCS OJWH M3 BAapUAHTOB CMECH
IudTUIOBOrO  3dupa, 2-mpomaHosa u  xjopOenzomna. CobOuparor
YCTAHOBKY i mpsimMod meperonku. KonlOy Bropria 3akpbeiBaroT
pOOKOM, B KOTOPYIO BCTaBJIEH TEPMOMETP, TAKUM 00pa3oM, YTOOBI JHO
TEPMOMETPA  HAXOJWJIOCh YyTh HIXKE OTBOJAHOTO  OTBEPCTHS.
[ToacoenUHSIOT HUCXOIAMIMNA XOJIOJUIBHUK W BKJIIOYAIOT BOAY IS
oxyaxxaeHus. HamuBaroT B kon0y Bropia neperonsiemyro cMmech (10 2/3
00beMa) U TOMEIIAIOT «KUTICTKI.
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OcCTOpO’XHO HarpeBarOT CMeCh Ha BOASHOW OaHe © TIpHU
teMmneparype  tepmomerpa  34-35°C  (temmepaTypa  KUIEHUS
JTUATUIIOBOTO 3(upa) OTroHsieTcs AUATWIOBBIN 3¢dup. Ilocne momHol
OTTOHKHM JIMATWIOBOTO 3(upa (Temmeparypa HayWHAET IMOJHUMATHCS)
MEHSIOT MPUEMHHK U HarpeBaroT koi0y Bropua go 82-83°C. IIpu stom
UCIApSIETCA 2-TIPOMAaHOJ, KOTOPBIM OXJIAXKJAETCSI B HHUCXOJAIIEM
XOJIOAWIBHUKE U coOupaeTcs B npueMHuke. [lociae mosHoNH OTTOHKH 2-
npomnaHoja TeMIIepaTypa HAuMHAET TIOBBIIATHCS W HEOOXOAMMO
MIOMEHATh MPUEMHHUK IS cOopa XJOpOEH3051a, KOTOPBINA MEepPeroHsIeTCs
npu 131°C. CHumaroT BOAsSHYIO OaHIO M HarpeB KojoObl Bropna
npoBOAAT Ha  oanekrporiutke. Ilocime  oTroHkum — xjopOeH3oa
MOJIYYCHHBIE KUAKOCTH WACHTUDUIUPYIOT, HU3MEpssi MX I[UIOTHOCTH

(Tabnuma 4).
Brrancnstor abCOMIOTHYI0 W OTHOCHUTEIBHYIO IOTPEIIHOCTH II0
JTAHHBIM TIJIOTHOCTH.
Onpenenstor (PpakUOHHBII COCTaB CMECH IO O0bEMY, JaHHBIC
3aHOCST B TaOJIHILY 3.

Taobmuna 4
du3n4ecKre KOHCTAaHThl HEKOTOPHIX OPTaHMYECKUX COCTMHEHUN

No CoenuHeHUE tiun, °C ton, °C p (r/min)

1 | bByTnioBelid ciupt +117,7 - 89,5 0,8095

2 | Bmop-6ytunoBsiii ciupt | + 98,5 - 114,7 0,8067

3 | Tpem-0yTunoBeiii ciupt |+ 82,25 + 25,5 0,7858

4 | 2-IIponanon + 82,4 - 89,5 0,7851

5 | JlupTunamuH + 55,5 - 0,7056

6 | AusTunoBslii 2¢up + 34,51 -116,3 0,7135

7 | N30aMUIOBBIA COUPT + 132 -117,2 0,812

8 | IIponuIIOBBIN CIUPT + 97,4 - 126 0,8035

9 | MypaBbHHas KHCIOTA + 100,7 + 8.3 1,221

10 | YkcycHas kuciora + 117 16,6 1,0492

11 | Otnmanerar + 77 - 84 0,901

12 | DTnnben3o + 136 -94 0,8669

13 | Xnopben3on + 131 - 45 1,1016

14 | Oranon + 78 - 117 0,7893

15 | Iuknorekcan + 80,7 +6,5 0,7783
Tabmma 5

OpaKIMOHHBINA COCTAB CMECH
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Bapu JIM3THITOBEIN 2-ITponanomn, % Xmop6eH3oi,%
aHT abup, %
1
2

JlenaroT BBIBO/I.

Bonpocsl 1j1 camonpoBepKku

1. Yem otnruaerca npsMasi IEPEroHKa oT PpakuoOHHON ?
2. Kakue BU1bl X0JIOAUIBHUKOB IPUMEHSIOT JJI MPSMON MEPETOHKH ?
3. IIpu Kakux TEMIEPATYPHBIX PEKMUMAX HEIB3S1 UCHOJIB30BATH BOJISTHBIC
XOJIOJWIbHUKHU?
4. Kakue ycnoBusi HEOOXOJIUMO YUUTHIBATh ISl OCYIIIECTBICHUS TIPSIMOM
MIEPETOHKH?
5. Kakue BuIbl XOJOAWJIBHUKOB HE MOPUMEHSIOT ISl NPSIMOU
MIEPETOHKH?
6. [Ipu kakux TeMnepaTypHbIX pEKHUMaX MOXHO UCHOJIb30BATh BOJISHBIC
XOJIOJVIbHUKHU?
7. MOXHO 1M pa3orHaTh CMECh JTUJIALIETATAa U YKCYCHOM KHCIOTBI
npsAMON eperoHKor? OTBET MOSICHUTE.
8. JlomycTUMO 1Y TPUMEHATH JJISI TNPSIMOW TEPETOHKH BENIECTB
xonoaunbHuK JInouxa? [louemy?
9. Kakue mpoayKThl 00pa3ylOTCs B pe3yjiabTaTe MNPOMBIIIICHHOM
pextudukauu HedpTu?
10. Hanniure ypaBHEHUSI pEAKIIMU JIUMOHEHA:

a) ¢ OpOMHOI BOJIO;

0) XJI0pOBOIOPOAOM;

I') paCTBOPOM NIEpPMAHraHaTa KaJiusi B KUCIION CpeJIe.
11. B gem cyTh xpomaTorpapuueckoro MeTo1a aHaau3a?.
12. Knaccudukaius MeTog0B XpoMaTorpapuyeckoro aHajin3a.
13. B uyem 3akimo4yaeTcss NOPUHUUANUAIBHOE OTIMYUE  METOJA
razoajicopOoIMOHHON XpomaTtorpaduu oT ra30KUJIKOCTHOM
xpomarorpaduu?.
14. CyTb MeTOZIa OCaJ04YHON XpoMaTorpaduu.
15. MOXXHO 71 UCTOJIb30BaTh METOJI 0CaJ0YHOM XpomaTorpaduu, eCiiu
oOpa3zyeTtcst OeCIIBETHBIN 0CagoK?
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4. KAUECTBEHHBIN DJIEMEHTHBIN AHAJIN3
OPTAHUYECKHNX COEJJUHEHUN

B cocraB opraHnyeckux COCIUHEHUN, KPOME YIJIEpOJa, Yallle
BCEr0 BXOJAT €IlIe BOAOPOA, KHUCIOpoa U a3orT. Hapsamy ¢ Humu B
MOJIEKYJIy OPTaHMYECKOr0 BEIIECTBA MOIYT BXOJIWUTh M JPYTHE
AJIEMEHTHI, HapUMeEpP cepa, rajgoreHsl, hochop u ap.

s onpeneneHust S3IEMEHTOB, BXOAAIINX B COCTAB OPraHUYECKUX
COCAMHEHMM, HUX HEOOXOAUMO TMPEABAPUTEIHLHO IEPEBECTH B
HEOPraHUYECKUE COCIUHEHUS, U1 JaIbHEUIIEro  MCCIEHOBAHUS
KOTOPBIX MPUMEHSIOT METOJIbl OOBIYHOTO KAaYECTBEHHOIO aHAJINU3a.
Hampumep, crienquaibHbIMA METOAAMM YIJIEPOJ MEPEBOIAT B JUOKCHUJL
yriaepoaa, BOAOPOA — B BOIY, a30T — B LIMAHUCTBIA HATPpUH, CEPY — B
cynbdua Hatpud u T. A. s ompenelieHus Kuciaopoia OOBIYHO HE
VCTOJIB3YIOT Ka4eCTBEHHbIE peakiuu. O ero mpucyTCTBHUH Yallle BCETO
CYIST IO TAHHBIM KOJIMYECTBEHHOT'O aHAJINA3A.

OmnbiT 1. OnpeaesieHue yrijepoaa npodoo Ha 00yrJIMBaAHUE
Heas pabdoTbl: 00HAPYXUTh NPUCYTCTBUE YTJEPOJia B HCCICTyEMOM
COCIMHCHUHU.

PeakTuBbI U MaTepuaibl: TJIIOKO3a KpUCTaUIMYecKas (Miu caxap);
Ka3euH cyxou; cepHas kucnota 0,1 H. pacTBOD.

O6opynoBanue: (uibTpoBalibHAasE Oymara; ckanbhenab (Wiu
KPBIIIKA TUTJIS).

CneyuanvHoe ykazauue: Onvlm npo8oosim 6 8blmMANCHOM wKagy!

IIpucyTcTBHE yriepoga BO MHOTMX OPraHMYECKUX BEIIECTBAX

MOKHO OOHAPYXHUTh MO OOYTJIMBAaHUIO BEHIECTBA MPU OCTOPOKHOM €T0
IIPOKAJITMBAHUH.
1. Ha koHuMK cKanbmens (MIu KPBIIIKY TUIJIS) MOMEMIAI0T HECKOIbKO
KPHUCTAJJIOB TIIIOKO3BI (MJIM caxapa) U OCTOPOKHO HArpeBaroT B IUIAMEHH
ropenku. ['mroko3a pacmasisiercs, TeMHEeT W 3aropaercs. Ha
CKaJIbIIEJIE OCTAETCA OOYTIMBILASICS MAacca YEPHOTO IIBETA — YTIIEPO/I.

CrenoBaTenbHO, TJIOKO3a COICPKHUT YIIEpOd U  SIBISETCS
OPraHUYECKHUM BEIIECTBOM.

2. Ha KoHUMK cKamnbnenst (WM KPBIIIKY THUTJISA) MOMEMIAI0T KPYIUHKY
Ka3eMHa W OCTOPOXXHO HAarpeBarOT B IUIaMeHH Tropenku. Kaszenn
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BCITyYHBAaeTCs, OOyriauMBaeTcss M 3aropaercd. I[la KoHYWKe cKaiabmess
ocTaeTcs OOYyIJIMBIIASICS YepHAsi Macca — YIJIEPO/I.

CrnenoBarenbHO, O€TKHU SBISIOTCS OPraHUYECKUMHU BELIECTBAMU,
COJIepKaluMU B CBOEM cocTaBe yriiepo. [Ipu cropanuu HaTypaJbHOTO
OeJka ONIYIIAETCsl XapaKTePHBIH 3arax >KEHbIX BOJIOC UJIU MIEPHEB.

WNuorna oOyrnuBaHue HaOMIOAaeTCsl TakXkKe MpU JCUCTBUM Ha
OpraHWYecKHe BelllecTBa (caxap, Kpaxmal, KJIeT4aTKy, CIIUPTHI U T. [I.)
BOJIOOTHUMAIOIIMX BEIECTB, HAMPUMEpP KOHIICHTPUPOBAHHOW CEpHOM
KHUCIIOTBHI.

Oco0eHHO ACHO 00yIJIMBaHUE MPOSIBISETCA MIPU HarpeBaHuu. Tak,

Opy  HarpeBaHuM OOYIJIMBAIOIIee JCHCTBHE  OKas3bIBaeT  Jaxke
pa3z0aBiieHHasl cepHasi KUCIIOTA.
3. Ha kycouek pmibTpoBaipHOM OyMaru (KjaeTyaTka) MOMEIIA0T KarlIo
pacTBopa cepHOil KucioThl. [Ipu BeIChIXaHWM Ha Oymare He OcTaercs
ciena. OCTOPOKHO TMOJOTpEeBalOT Oymary HaJl IUIAMEHEM TOPEJIKH.
VYyacTtok ¢uUIBTpOBaIBLHON Oymarv, CMOYEHHOW CEpHOM KHUCIOTOH,
oOyrnuBaeTcs paHbllie, d4emM 4uucrtas Oymara. CrenoBaTeNbHO, U
KJIeTYaTKa OTHOCHUTCS K OPraHUYECKUM BEIIECTBaM, COJEpKaIIIM
yTJIEPOJI B CBOEM COCTAaBE.

[Ipoba Ha o0OyriuMBaHUE SIBISETCS TOJIBKO BCIOMOTATEIbHBIM
CIOCOOOM OmpenesieHusl yriepoja B HCCIEIyeMOM BEIeCTBE, TaK Kak
OHa JIOCTOBEpHA TOJBKO MPHU HaTW4Yuu o0yriuBanus. Eciu o0yriauBanue
HE TIPOMCXOJUT, TO OTO HE JaeT OCHOBAaHME [elaTh BBIBOJ 00
OTCYTCTBHH B HCCIIEyeMOM BEIIECTBE YIJIEpoJa, TaK Kak psij BEIECTB
HEJb3s1 00YTJIUBATh OOBIYHBIM Ty TEM.

Hekoropbie opraHuuyeckue BeIeCTBa, HANpUMEp CHHUPT U >up,
NPy HarpeBaHUM MCHAPSIOTCS paHbIIE, YeM YCIEeBAlOT OOYTIUTHCS;
Ipyrue, HallpuMep MOYEeBUHA, (DTAJIEBBIM aHTUJIPU, BO3TOHSIOTCS.

[TorTomy HauOosiee OOIIMM METOJOM OTKPBITUS YIJEpoja H
OJTHOBPEMEHHO C HHUM BOJOpOJa SIBJIAECTCS CHKUTAaHUE OPTraHUYeCKOTro
BEILECTBA B CMECHU C OKHCIIUTENIEM, B KA4ECTBE KOTOPOTO MPUMEHSIOT
MEJIKUH IMOPOILIOK OKCUIA MEIH.

OmnbIT 2. OnpeneneHue yriaepoaa U BOAOPOJa COXKKEHHEM BEILIECTBA C
okcuaom meau (1)

Heas paGoTbl: oOmpeAciUTh HAIWYUME B HCCIEAYeMOM 0Opasie
yTJIepo/ia U BOJIOPO/IaA.



55

PeakTuBbl M MaTepuasbl: TIIIOKO3a (WU TIULEPUH, Kpaxmas, caxap);
okcua Menu (II) (mopoiok); GapuToBasi BoAa, HACHIIMICHHBINA BOIHBIN
pactBop; cyibdat meau (I11) 6e3BoaHbI.

O6opyaoBaHue: ra300TBOIHASA TPYOKa ¢ MPOOKOM; CTEKJISTHHAS MaJI0uKa;
MHUKpPOJIONaTKA.

B cyxyro npobupky
HACBINAIOT YEPHBIN IOPOIIOK
okcuma wmenu (II)  (cnoit
BBICOTOM OKOJIO 5 MM).

JI0OaBIISIIOT ~ TTOJIOBUHY
MUKPOJIOTIATKH TJIOKO3bI U
THIATEIBHO TEPEMEIINBAIOT,
BCTpsAIXMBasi npoOupky. B
BEPXHIOIO YacTh MPOOUPKHU
IIOMEIIAI0OT HEOOJIBIIION
KOMOYEK BaThl, Ha KOTOPBIH
HACBITIAIOT HEMHOTO OeJoro
MOPOIIIKa 0€3BOIHOTO
cyJibdara Menu (1D).
[IpoOupKy 3aKphIBalOT MPOOKOH ¢ Ta300TBOAHON TpyOKo#. IIpm 3ToM
KOHEI[ TPYOKH JOJDKEH MOYTH
ynupatbes B BaTy ¢ CuSOq

(puc.17). Puc.17. YcranoBka ajist onpeaeneHus
yTJIepo/ia U BOJIOpOJia

HwxkHuit koHenm TpyOKHM ONYCKalOT B JAPYryK MPOOHUPKY,
NpEBApUTEIFHO HAJIMB B Hee 5-6 Kkamenb OapuToBOM (WM
U3BECTKOBOM) BOAbI. IIpoOMpPKY CO CMEChIO HarpeBaloT Ha IJIaMEHHU
ropenku. Yepes HECKOIBKO CEKYHJ U3 ra300TBOIHOMN yTiepoaa
U BOJIOpOJIa TpyOKH HAYMHAIOT BBIXOJUTH
My3bIPpbKH Ta3a, W OapuTOBas BOJAa MYTHEET BCIEJCTBHE BBIIACICHUS
oenoro ocaaka yriekucioro Oapus. IIpoOupky ¢ ocaakoM ymalsioT.
[Tpomomkator HarpeBaTh MPOOHMPKY CMeECh, TIOKa Tapbl BOJBI HE
JOCTUTHYT O€JI0T0 MOPOoIIKa 00€3BOKEHHOI0 METHOTO KyIlopoca,
HAXOJAIIETOCs Ha BaTHOM MpPOOKe, W HE BBI3OBYT H3MEHEHHS €ro
OKpacKu BCJIeACTBUE oOpazoBaHus kpuctauioruapata CuSO4-5H>0 .

X¥MHU3M TpoI1ecca:
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CsH1206 + 12Cu0O — 6CO2 + 6H20 + 12Cu

CO2 + Ba(OH), — BaCOs + H20

CuSO4 + 5SH20 — CuS0O4-5H20

Metoa OCHOBaH Ha TOM, YTO TMPHU MPOKAIMBAHUUA OPTaHUYECKOTO
BemectBa B cMmecu ¢ okuciaureseM (CuO) MpOUCXOIUT OKHUCICHHUE
yTJIepo/ia OPraHUYeCKOro BEIIeCTBA B TUOKCH] YTepo/ia, a BOJOpoaa —
B Boay. OKcua Meau Ipu 3TOM BOCCTAHABIMBACTCS 10 METAUTMYECKON
MEJTH.

Brigenenve auokcuaa yriepoja J0Ka3bIBalOT MOSBICHUEM 0€I0T0
ocagka yriiekucioro Oapus. Bomy B TpoaykTax — COKUTaHUS
OOHApY>KMBAIOT MO OOpPa30BAHUIO CHUHUX KPHUCTAJJIOB MEIHOIO
KyIopoca.

OneiTr 3. OnpeneneHue  a3ora  CIUIABJICHUEM  BEIIECTBA €
METaJUTMYECKUM HATPUEM

Leab padoThl: ONpeeanuTh HATMYKE a30Ta B UCCIIETYyEMOM 00pa3slie.
PeakTuBbl: MOYEBMHA KpUCTAINIMYECKasi; HaTpuil; cyibdat xeneza (II)
FeSO4, 0,1 H. pactBop; xmopun xene3a (III) FeCls, 0,1 H. pacTBOp;
COJISIHAsA KUCIIOTA, 2 H. paCTBOP; ATUIIOBBIN ciUPT, 90%-HbIil.
OOopyioBaHuUE: CTEKJIA MPEIMETHBIC; MTUMETKH, MPOOUPKH.

B cyxyto npobOupky nomemiaror 5-10 Mr modeBUHBI (HECKOJIBKO
KPUCTAJJIOB) U BHOCAT HEOOJIBIIONW KYCOYEK METaJUIMYECKOTrO HaTpHs
(cmempl  KepocwHa yaaistoT (puibTpoBambHOW Oymaroi). CMech
OCTOPO’KHO HAarpeBalOT B IUJIAMEHH MHUKPOTOPEIKH JI0 CILIABJICHUS
MOYEBUHBI ¢ HaTpueM. [Ipu sTomM MHOrga HaOmromaercss HeOodbIIas
BCIIBIIIIKA.

[Tocne oxmnakaeHus: MPOOUPKHU CO CIJIABOM B Hee J00aBISAIOT 3
Kaljid 3TaHojda JUIsl YCTPAHEHHS] OCTAaTKOB METAJUIMYECKOTro HaTpus,
KOTOPBIA pearupyeT co CIUPTOM, HO HE Tak OypHO, Kak ¢ Bojou. [Ipu
TOM 00pa3yeTcs aJIKOTOJISIT HATPUS U BBIACISIETCS BOJOPO/:

2C,Hs0H + 2Na — 2C;HsONa + H»

3aTeM B IpOOUPKY A00aBISIOT 5 Karlellb JUCTULTUPOBAHHON BOJIbI
¥ HarpeBaloT Ha IJIAMEHU TOPENIKH JIJIsi PaCTBOPEHUsT 00pa30BaBIIETOCs
nuanuctoro Hatpus. C TMOMOIIBIO THUIETKH TEPEHOCSAT PacTBOP
[IMAHUCTOTO HATpUsi HA MPEJAMETHOE CTEKJIO0, J00aBiAOT | Karo
xKene3Horo kymopoca u 1 kammo xnopuna sxenesa (III), koropeie B
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NPUCYTCTBUU IIIEJIOYH, OOpa30BaBIICICS MpH PEaKIMU aJKOTOJIsITa
HaTpusl ¢ BOAOM, JalOT IPsA3HO-3€JIEHbIN 0cajok rujpokcuaa xkemnesa (II)
Fe(OH)2 u xenthiit ocanok rugpokcuaa xkenesa (I11I) Fe(OH)s:

C2HsONa + HOH — C>HsOH + NaOH

FeSO4 + 2NaOH — Fe(OH): + NaxSO4

FeCls + 3NaOH — Fe(OH)s + 3NaCl

Ecnu B pactBOpe uMeeTCs H30BITOK LMAHUCTOrO HATpHUs, TO
oopasyercsi rekcaumaHo(Il)deppar Hatpus Nas[Fe(CN)s]. Hanocsr
nuneTkod Ha ¢GuibTpoBaibHyl0 Oymary (30x30 MM) OJHY Karulo
MYTHOHM KUAKOCTHU. [Toce TOro kak Karuist BIIMTAETCSA, HA 3TO )K€ MECTO
HAHOCST OJIHY KaIlUTIO COJITHON KUCIOTHI.

XUMM3M Mporecca:

Na + [C] + [N] — NaCN

2NaCN + FeSO4 — Fe(CN)2 + Na2SO4

Fe(CN)2 + 4NaCN — Nay[Fe(CN)s]
rekcarmanodeppat(Il)narpus

OO6pazoBaBmuiics koMiuieke ¢ cossiMu skene3a (III) moxxer math
CUHUI OCaJoK — OepiauHCKy Ja3ypb. OJHAKO NPUCYTCTBYIOLIAs B
pacTBOpe ILENOYb CBA3bIBAeT MOHBI Fe*' B rumpoxcup xenesa (III).
[ToaToMy OepnuHCKasi Ja3ypb MOKET 00pa30BaThCS TOIBKO IOCTE
pacTBOpPEHUS TUAPOKCUIA B KUCIIOTE:

Fe(OH); + 3HC1 — FeCl; + 3H20
3Nas[Fe(CN)g] + 4FeClz — Fes[Fe(CN)s] + 12NaCl
OepJIMHCKas Ja3ypb

[Ipu mpoBeaeHnr ombITa HEOOXOAMMO OOpaTUTh BHUMAHUE Ha TO,
4yTOOBI HATPUM IUIABWICS BMECTE€ C OpraHuyecKkuM BemiectBoM. Eciu
HATPpUM IUIABUTCS OTHEJIBHO OT BEIIECTBA, TO JAXKE MPHU HAIWYUU B
BEILIECTBE a30Ta I[MAHWUCTHIA HATpPUU HE oOpa3zyeTrcs U ONBIT OyaeT
HEYIauHbIM.

OmnbIT 4. OnipenieneHre cepol CIUIaBJICHUEM BEILIECTBA C HATPUEM
Leab padoThl: ONpeneIuTh HATUYUE CEPBI B UCCIEAYEMOM 00paslie.
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PeakTuBbl: HaTpHil; cTpenTtouu ]l Oenbiil (WK CyJlb(paHUIoBas KUCIOTA);
ATAHOJ]; YKCYCHOKHCIbIA cBuUHel, 0,1 H. pacTBOp; HUTpoOHpycCHUA
Hatpus, 0,5 H. pacTBOp.

O6opynoBanue: TPOOUPKH, CIOUPTOBas Topeika, (UIBTpOBaJIbHAS
Oymara.

B cyxyro npoOupKy mOMEIaloT UCTIBITYEMOE BEIIeCTBO, HAITPUMED
OCNBIM  CTPENTOIMJ WIH Cyldb()aHUIOBYIO KHUCIOTY (HECKOIBKO
KPYIIUHOK, 5-6 Mr), W BHOCAT HEOOJBIION KyCOUYEK HaTpus,
peIBaApUTEIHLHO OYUIIIEHHOTO OT KEPOCHHA.

Hepxa mpoOUpPKY BEpPTUKAIBHO, HArpeBalOT CMECh JOKpacHa,
yTOOBl HATPUM IJIABUJICS B CMECH C BEIIECTBOM. 3aTe€M MHPOOUPKY CO
CIUIABOM OXJIQXJAIOT M J00aBJISIIOT B Hee 3 KAk »TaHoja s
yaaieHus: octaTtka HaTpus. [locie OKOHUaHUs BBIJEICHUSI MMY3BIPHKOB
raza (Boaopoja) CIUIaB PAcCTBOPSAIOT NPU HArpeBaHUM B S KaIlisx
JUCTUILTUPOBAHHON BOJIBI.

CknaapiBalOT BMECTE JBa Kycouka (UIBTPOBAJIBLHON Oymaru
30x30 MM ¥ HaHOCAT C MOMOLIBIO MUMETKH MO 2 KaIUIM MOJYYECHHOU
KUJKOCTU Ha MPOTUBOIOJIOKHBIE YTIIbI OYMaKKH.

Bepxusis guiapTpoBaibHas OyMakka CIyXUT (QUIBTPOM, Uepe3
KOTOPBIA (PUIBTPYETCSI paCTBOP CEPHUCTOTO HATPHS OT YAaCTHUCK YTJId,
oOpa3oBaBIIerocs Npu 00yTIMBaHUU BEIECTBA.

Ha wHwxkHEeH GUIbTpoBaIbHON OyMakke TOSABISIOTCS  JBa
OecuBeTHBIX TMsATHAa. Ha oOIHO W3 HHUX HAHOCAT KaIlIl0 pPacTBopa
YKCYCHOKHCJIOTO  CBHMHIIA: MTHOBEHHO TIOSIBJISIETCS ~ KOPUYHEBOE
OKpallliBaHuWe OT oOpa3oBaBierocs cyiabpumaa cBuHa. Ha npyroe
MSTHO HAHOCAT OJHY KaIUTI0 CBEXEMPUTOTOBICHHOIO pPacTBopa
Hutponpyccuna Hatpus Naz[Fe(CN)s(NO)], nmpu 3TOM mnOsBISIETCS
KpacHO-()HOJETOBOE OKpalIMBaHKUE, MOCTEIEHHO HW3MEHSIONIEe CBOM
IBET.

Dra 1BETHas peakiys Ha WOH S* 00ycloBieHa 00pa3oBaHUEM
komruiekcHoM conn coctaBa Nas[Fe(CN)s(NO)S].

XUMU3M TIporiecca:

2Na + [S] — NaxS

NazS + (CH3COO)2Pb — PbS + 2CH3COONa

NazS + Naz[Fe(CN)sNO] — Nag[Fe(CN)s(NO)S].

JlematoT BBIBOJIL.

OmnbIT S. OnpeaesieHue XJI0pa Mo 3eJICHON OKpacKe IVIAMEHH.
eab padoThi: OIpeACINTh HATMYHE XJIOpa B HCCIIEIyeMOM o0Opa3iie.
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PeakTuBbl 1 MaTepuaibl: XJJIOpoPopM (MU AUXIIOPITAH); MEAHAS
IIPOBOJIOKA, CIIMPTOBAs FOPENKA.

["anorensl mpoIe BCEro OTKpbIBAIOT Mo MnpoOe beinbinTelina —
MMPOKAJIMBAHUEM OPTaHUYECKOTO BEIIECTBA C OKCUIOM MEIU B ILUIAMEHU
TOPEJIKH.

Mennyro IIPOBOJIOKY fid AN
nnuHou 10 cM ¢ meTien Ha KOHIEe 'Y
IIPOKAJIMBAIOT  HA  IUIAMEHU
TOPEJIKH  JI0  WCYE3HOBEHHS
IIOCTOPOHHEN OKpAaCKU IUIAMEHU

(mpu3HaK OTCYTCTBUSI
3arpsi3HEHUST MEIHOH  TICTIIH).
OCThIBIIYIO MIETIIIO,

HNOKPBIBIIYIOCS YEPHBIM HAJIETOM
OKCHUJAa MEIW, ONYCKalT B
npodupky c¢ 2 1-2 kamisMu
UCIBITYEMOT'O BELIECTBA,
HarpuMep XJ1opogopma, U BHOBb
BHOCSAT B  IUIaMsi  TOPEJKHU
(puc.18.)

Pnc.18. YcranoBska TS
OTpee/ICHUsT XJopa B IUIAMEHU
TOPEJIKU
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HeMennenno mosiBasieTcsa XapakTepHas SPKO-3€JI€HAs OKpackKa
maMmeHu. [Ipu npokaJiMBaHUU KUCIOPOJ OKCHAA MEJIM OKUCIISIET YTIIEPOI
¥ BOJOPOJI OPraHUYECKOr0 BENIECTBA B JIMOKCHUJ yIJIEPOJa U BOIY, MEIb
e 00pas3yeT ¢ TATOTeHOM JIETy4Yre COCIMHEHUsI, KOTOPhIE M OKPAITUBAIOT
maMsi TOPEJIKA B 3ejeHbld 1BeT. [losiBieHHME 3€1eHOro OKpalrBaHUs
YKa3bIBA€T Ha MPUCYTCTBUE B OPTAHUYECKOM COCTMHECHUY TrajiOreHa.

XUMU3M Mpolecca:

2CHCl13 + 5CuO — CuClz + 4CuCl1 + 2CO2 + H20

YT0OBI OYMCTUTH MPOBOJIOKY, €€ CMAUYMUBAIOT COJISTHOM KHCJIOTOM M
CHOBa MPOKAJIUBAIOT. /(711 OTKPBITHS TaJIOTEHOB OPraHUYECKOE BEIIECTBO
paspymaroT. [Ipr 3TOM rajoreHsl NMEPEXOASAT B HEOPTraHUYECKUE COJIH,
KOTOPBIEC MOT'YT OBITh OOHAPYKEHBI OOBIYHBIMU MOHHBIMU PEAKITUSIMHU.

[amorenbl  MOXHO  OTHICNIUTH W IIEPEBECTH B COJH
rajoreHoBOJAOPOAHBIX KUCHOT MetojgoM A. B. CremaHoBa — aeiicTBUEM
METAUIMYECKOTO HATpusi HAa CHOHPTOBOM  pPacTBOpP OPraHUYECKOTO
BEILECTBA. DTOT METOJ OyAET paCCMOTPEH HAMU B JAJIbHEHIIEM.

Bonpocs! 1J11 caMonpoBepKH

1. Onpenenure ¢opmyny YrieBOAOpOJa, MaccoBas JOJs yriepoia B
kotopoM 75% , a Bonoposa — 25% u Ha30BUTE €TO.

2. YrieBoJopoJi, MIOTHOCTh MapoOB KOTOPOIro IO BOJOpPOaY paBHa 15,
conepxut 80,0% yriepona. Haliqute ero Mosekymsipayto Gopmyy.

3. Ilpu cropanuu 5,6 1 rasza noaydeH okcuj yrieposaa (IV) oobémom 16,8
a1 u Bojma maccour 13,5 r. 1 m raza nmpu H.y. Becut 1,85 r. BeiBegute
dbopmyity rasa.

4. BeiBegute opMyITy OpraHUYECKOIo BEIECTBA, €CJIU IIPU CrOPaHUU €T0
Maccoit 13,8 r momydyen oxcua yriepona (IV) maccorr 26,4 r u Bojaa
maccon 16,2 1. IIn1OTHOCTH MAapoOB 3TOr0 BEWIECTBA IO BO3IYyXy pPaBHA
1,578.

5. Onpenenure MOJEKYJSIpPHYIO (OpMyily NOpenesibHOrO YTIEBOA0OPOJA,
€CJIM MPHU TIOJTHOM CTOpaHHMH €ro o0pasiia B Kuciopojae oopasyercs 11,2 1
CO2 (1. y.) u 10,8 T BoasHbIX napoB. CoCTaBbTE CTPYKTYPHYIO (GOPMYITY
U30Mepa JIaHHOTO YTJEBOJIOPOJa C YETBEPTUUHBIM aTOMOM YIJIEpoJa U
HA30BUTE €TO0.

6. ['a3 A, 0e3 1Bera, 6e3 BKyca, 0e3 3amaxa noJABEpPraeTcsi TEPMUUECKOMY
pasnoxennro npu  1500°C ¢ oOpasoBammem Traza b, wuMeromero
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cnenuduyeckuii 3amax u paromero temneparypy 3500°C u rasa B,
KOTOPBIN CropaeT co B3PBIBOM C oOpazoBaHUEM XUAKOCTU I', nmerormieit
miotTHOcTh 1. Ilpu B3aumopeiictBuu b ¢ I' oOpasyercs BemiectBo [,
uMerolIee B pa30aBIeHHON KOHIICHTPAIUH 3armaxX CBEXHUX SOJIOK.

5. YIJIEBOJOPO/BI

B nacrosieit riiaBe npeacTaBieH Majibiil 1a00paTOPHBIA TPAKTUKYM
o teme «IIpenensHble M HENpPEaEIbHBIE YTIEBOAOPOIABDY, PACCMOTPEHBI
pEeaKIKi, XapaKTEepPU3YIOIIHNEe XWMHUYSCKHE CBOMCTBA M OCOOCHHOCTH
UAeHTU(UKAIIUK JTAaHHOTO KJIacCa OpPraHMYeCKMX CcoeauHeHuiu. Takxe
NPEIOKEHBl ~ METOJMKM  CHHTE3a  MOJYYEHHUS  YIJIEBOJAOPOJOB,
PacCMOTPEHBI OCOOBIE MEPBI IMPEJOCTOPOKHOCTH MPH  MPOBEACHUHU
JAHHBIX PadoT.

5.1. IlpeaeabHblie YII€BOAOPOAbI

Hear padoThI: MOJIyYEHUE U M3YYEHUE CBOWCTB IPEHCIBbHBIX
YIJIEBOJIOPOIOB

PeakTuBbI: YKCYCHOKHUCIBIN HAaTpuid, 00€3BOKEHHBIN; HATPOHHAS W3BECTh;
OpoMHas BOJia, HACHIIIIEHHBIN pacTBOP; II€pMaHraHaT Kaius, 1 H. pacTBop.
O6opyaoBaHue: ra300TBOAHAs TpyOKa, MpOOUPKH, TOpesiKa.

Omnbit 1. [lonydyenune MeTana U U3y4EHHUE ETO0 CBOKWCTB
PeakTuBbI: YKCYCHOKHUCIIBIM HATPUi, 00€3BOKEHHBIN; HATPOHHAS U3BECTb.
OO6opyioBaHuE: ra300TBOIHAS TPYOKa, MPOOUPKH, TOpEKa.

B cyxywo mnpoOupky, CHaOXEHHYH0 MPOOKOW C Ta300TBOJHOMN
TpyOKOM, MOMEIIAIOT CMECh U3 00E3BOKEHHOI0 YKCYCHOKHCIIOIO HATPUS U
HATPOHHOW H3BECTM (CMECHM €IKOr0 HaTpa U OKCHUJA Kajlblus B
OTHOLIEHUH 1:2 mJIs TPEeAOTBPAICHHS Pa3pyIICHUs CTEKJa IIEI0YbIO)
(BeicoTa ciost 6-10 MMm). 3atemM YKpEIwiaioT NPOOUPKY TOPU3OHTAIBLHO U
HarpeBarOT CMECh B INIAMEHU TOPEIKH.

IIpu HarpeBaHUM HATPUEBOW COJIM YKCYCHOM KHCJIOTHI C HATPOHHOM
U3BECTHIO TMPOUCXOJUT PACHICIUVIEHUE COJM C OOpa30BaHUEM METaHa.
HarpeBanue HaTpueBbIX coOJed KapOOHOBBIX KHUCIOT C HATPOHHOU
U3BECTHIO SIBSETCS OOIMM JA0OPATOPHBIM CIOCOOOM  TOJTYUYCHHS
peJeIbHbIX YTIIEBOIOPOIOB.

X¥MHU3M Tpolecca:
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CH3COONa + NaOH — CHast + NaxCO3

[TomkuraroT BBIIETSAIONINICS Tra3000pa3HbId  MeTaH Yy KOHIIA
ra3ooTBOAHOM TpyOku. MeTaH TropUT TOJIyOOBAaTHIM  HECBETSIIMMCS
IIJIAMEHEM.

XUMU3M Mpolecca:

CHs4 + 202 — CO2 + 2H20
JlenaroT BBIBOJI.

OnbIT 2. OTHOIIEHHE METaHa K OPOMHOM BOJIE U TIEpMaHTaHATy KaJlus.
PeakTuBbl: OpoMHasi BoAa, HACBIIICHHBIA pacTBOp; MEpMAaHTaHAT Kanus, 1
H. pacTBOp.

O6opyaoBaHue: ra300TBOAHAs TpyOKa, MPOOUPKH, TOpesIKa.

[Ipr OOBIYHBIX YCIOBHUSIX aQJIKAHBl YCTOWMYMBBI K JICHCTBUIO
okucnurenen. Peakunu 3aMenieHuss uayT B JOBOJIBHO KECTKUX YCIOBHSX,
K PEaKIUSIM MPUCOCTUHEHHUS AJIKAHbI HE CIIOCOOHBI.

B nepByro npoOMpKy MOMEIIAIOT 5 Karellb pacTBOpa MnepMaHraHara
KaJIig ¥ BO BTOPYIO poOUpKy 3-5 kamenb OpoMHOU Boabl. He mpekparas
HarpeBaHusi CMeCHM B TPoOMpKe ombITa 1, BBOAST MOOUYEPEIHO KOHEI]
ra300TBOJIHOW TPYOKU B MPOOUPKU C MEPMAHTAHATOM Kajus U ¢ OpOMHOM
BooM. HabmromaroT 3a U3MEHEHUSIMUA B IPOOMPKAX U JEIat0T BHIBO/I.

OmnbiT 3. bpoMupoBaHue MPEECIBHBIX YTIIEBOJOPOJAOB
PeakTBbl W MaTepHalbl: KUAKHAE aJKaHbl; pacTBOp OpoMa B
OPraHUYeCKOM PAaCTBOPHUTENE; aMMHUAK, 25%-HbIM pacTBOp; JIAKMYCOBAast
Oymara CUHsS.
O6opyaoBaHue: MUHIIET; CTEKJITHHAS Taj0uKa, MPOOUPKH.

Cneyuanvhoe yKasanue: onvlim npo8oosim 6 8blMAXCHOM wKaghy!

Peakius OpOMHMpOBAHMS JKMAKUX  alIKaHOB  COIPOBOXKAACTCS
BBIJICJICHUEM  OpOMHCTOrO BOJOpPOJa M  MPOXOAUT  3HAYUTEIHLHO
MEJIJICHHEE, 4eM OpOMHUpPOBAHUE Ta3000pa3HbIX ajlKaHOB. bpomupoBaHue
yCKOpsieTcs  J00aBJIEHHEM  KaTalu3aTOPOB:  JKEJIE3HBIX  OIMUIIOK,
aMaJIbFTaMUPOBAHHOTO aTFOMUHUSI, KPUCTAIIINYECKOTO HO/Ia.
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Jlerde Bcero rajJoreHUPYIOTCS YTIEBOJOPOLI C TPETUYHBIM aTOMOM
yTJepo/ia B MOJIEKYJIE, TPYIHEE BCETO 3aMEIal0TCs aTOMBI BOJOPOJa MpU
NEPBUYHOM aTOME yTJepojaa. DHEPrus CBA3W BOJOPOJA C TPETUYHBIM
aToMoM yriiepozaa paBHa 90 kkan/monsb (376,8 k/[»/MOJb), y BTOPUYHOTO
— 94 kxan/monsb (393,5 k] )x/Mo 71 b ), a y IEpBUYHOTO — 99 KKaJ/MOJIb
(414,5 x/lx/monb). Pa3Hulla B CKOPOCTM pPEAKUUM TajJOTCHUPOBAHUS
0COOCHHO CKa3bIBACTCS MPU JACUCTBUU Opoma.

B cyxyio npoOupky nomMemaroT 4 Karjid CMECH KUIAKUX aJTKaHOB U
nobasnsaoT 1-2 kamm  pactBopa Opoma. Copaepxumoe TpoOHpKU
nepeMenmuBaoT Ha xonody. Oxkpacka Opoma Tpu 3TOM HE HCYe3aerT.
HarpeBaioT coaep:xumMoe MpPOOMPKU JI0 HMCUE3HOBEHMS OKpacku. B
OTBEpPCTHE TIPOOUPKH BHOCAT CTEKJISHHYIO MMaJIOYKy, CMOYCHHYIO
pacTBOpOM aMMHaka, - mosiBiasercs Oenbiii apiIMOK NH4Br. Ilmaierom
BHOCAT B MPOOUMPKY CHHIOIO JJAKMYCOBYIO OyMary, CMOYEHHYIO BOJIOH, -
JaKMycoBas Oymara KpacHeeT.

XUMU3M Mpolecca:
Br

H H | Ha

H,c—C—C —CH; + Br, —— H;C—C—C —CH; + HBr
CH, CH,

2-meTusoyTaH 2-0OpoM-2-MeTuiIOyTaH

OnbIT 4. OKUCIECHHUE TIPEICIIBHBIX YTIIEBOJOPOJI0B
PeakTuBbI: )KUJIKWE aJIKaHbI; IEpMAaHTaHaT Kaiaus, | H. pacTBOp;
YIJICKUCIIBINA HaTpuH, | H. pacTBOp.

B nmpobupky nomeniaroT 1 karmio uccieayeMoro ajakaHa (Wjid CMeCcH
ajlKkaHoOB), | KarI0 pacTBOpa YIJIEKUCIOro HaTpUs U 2-3 KaIljid pacTBOpa
nepMaHranaTta kanusa. CoaepKuMoe MpOOUPKU IHEPTUIHO B30AITHIBAIOT.
®duosieToBasg OKpacka BOJIHOTO CJIOS HE MU3MEHSETCS, TaK KaK aJKaHbl B
ITUX YCIOBHUAX HE OKUCIAIOTCA. JlenatoT BHIBOSI.

OneiT S. JlenicTBUE KOHIEHTPUPOBAHHOM CEPHOW  KHCJIOTHI  Ha
IpEAEIbHBIE YTIIEBOAOPOIbI

PeakTuBbI: XKUIKUE aJKaHbl; CEpHAs KUCIOTAa KOHIIEHTPUPOBAHHAS
(d= 1,84 r/em?).

[Tpy HEOONBIIIOM HarpeBaHUM JBIMSIIAS CEpHAsi KUCIIOTa 00pa3yeT ¢
aJIKaHaMHU, COJIEpKAIUMU TPETUYHBIN YTJIEPOIHBIN aTom,
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cyab(hoKUcIOThL. [Ipu BEICOKMX TeMImepaTypax cepHasi KUCI0Ta IeUCTBYET
KAaK OKUCJIUTENb.

B npobupky nomemaror 2 KariM >KUAKOTO ajlkaHa U 2 Karljld CEpHON
KucioThl. CoAepKUMOe MPOOUPKU SHEPTUYHO MEepEeMEInBalOT 1-2 MuH,
oXJIaXJ1asi MPOOUPKY MPOTOYHON BOAOM. B yCIOBHSAX OmbITa alKaHbl C
CEpPHOU KHCJIOTOU HE PEarupyor.

OmnbIT 6. /[eiicTBUE KOHIIEHTPUPOBAHHOW A30THOM KUCJIOTHI Ha
peaeNIbHBIC YTIIEBOIOPOIbI
PeakTuBBI: )XUIKHE alKaHbl, a3oTHasg kuciora (d = 1,4 r/em?).

KoHneHnTprpoBanHas a30THasi KUCJIOTa Ha XOJIOJY HE pEarupyer C
aJKaHaMH, MPU BBICOKOM TEMIIEPATYPE OHA JEMCTBYET KaK OKHUCIIWTEIb.
Peakiusi HUTpOBaHUS ajKaHOB HJET XOPOIIO C pa30aBIICHHON a30THOMU
KUCJIOTOM MPHU HATPEBAHUH U MTOBBIIICHHOM JIABJICHUMU.

Jlerue Bcero HHUTPYIOTCS alKaHbI, COJAEpPXKAIIME B MOJIEKYJIE
TPETUYHBINA YIJIIEPOAHBIM aTOM. AJIKaHbI JIETKO HUTPYIOTCS B Ta30BOM (haze
JBYOKHCBIO a30Ta WM MapaMH a30THOW KucioTel mmpu 250-500°C. Ota
peakuus UAET N0 PAAUKAIBHOMY MEXaHHU3MY.

B npoOupky mnomemaroT 2 Kalid MCCIEAYEMOro ajkaHa |
N00aBISAIOT 2 Kalid a30THOW KUCJIOThl. CMECh BCTPSIXUBAIOT B T€UCHUE -
2 muH. Hukakoro m3meHeHuss B mpoOupke He HaOmomaercs. Jlemaror
BBIBO/JI.

5.2. TUJIEHOBBIE YIJIEBOAOPO/IbI

Hear padoTHI: MOJIyYeHUE U U3YUYEHUE CBONCTB ASTUJICHOBBIX
YTJIEBOJOPOJIOB.

OmnbIt 1. [TonydeHnne 3TunEHa U €ro TOPEHUE
Peaktussl: sTanoln, 96%-Helii; cepHas kucnora (d=1,84 r/cm?).
O6opyaoBaHue: MECOK, ra300TBOIHAS TPYOKa.
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Puc.19. [Ipubop a1t mosryuyeHus STUIeHa

B cyxyio npoOupky MOMEMIAIOT HECKOJbKO KPYNUHOK Iecka, 6
Kalellb 3TaHOJa M § Kamellb KOHIICHTPUPOBAHHOM CEPHOU KHCIIOTHI.
3aKphIBaIOT MPOOUPKY MPOOKOW € ra300TBOAHOM TPYOKOM M OCTOPOKHO
HArpeBalOT CMECh HA IJIAMEHU TOPEIIKU. BBIIECISAIOMNUNCS ra3 MOIKUTAI0T
y KOHIIA Ta300TBOJHOM TPYOKH — OH TOPUT CBETALIUMCS TJIAMEHEM.

XUMU3M mpolecca:

CH3-CH>OH + HO-SO3H — CH3-CH>0O-SOsH + H.O
STHIICEpPHAs KUCI0Ta

OtusncepHas KUCIOTa — MOHOA(DUpP HEOPTraHUYECKOW JBYXOCHOBHOM
KHCJIOTBI — ITPY HarpEBAHUU PA3JIAraeTCs:

CH3-CH>0O-SO3H — CH>=CH3; + H2SOq4
BBIACIISIONIUICS 3THIICH TOPUT CBETAIUMCS IIAMCHEM:
CoHs4 + 302 — 2CO2 + 2H20

KonnieHTprpoBanHasi cepHas KUCIOTa ABiIseTcsl okuciautenem. [lpu
HArPEBAHUM CMECH CHUpPTAa C KOHUEHTPUPOBAHHOW CEPHOU KHUCIOTOU
o0pa3yeTcs KpoMe STWIeHa W cjienoB audTuiioBoro sdupa (CHs—O-
C2Hs) psn mpoayKTOB OKHUCIIEHUSI OPraHUYECKUX COEIUHEHUH, HAIPUMED
COz2, yrosb C (00b14HO cMeCh B poOupke uepHeeT). CepHas KUCI0Ta Mpu
ATOM BOCCTaHABJIMBAETCS YTIIEPOJOM JO TUOKCH]IA
CEPBI:

2H>S04 + C — CO2 + 2502 + 2H20

JInokcua cepbl Takke MOXKET 00eClBEYMBATH PacTBOPHI Opoma u
nepMaHraHara Kaiaus  1oaoOHo  stuieHy.  [loatomy — 0OBIYHO
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00pa3yIoNIUics STUJIEH TPOMBIBAIOT PACTBOPOM IIEJIOYH JJII OYUCTKHU OT
SO:. Ecnu peakiuio BeCTH B NMPUCYTCTBUU TECKa, Cylb(aTa aJFOMUHUS
(KaTaau3aTophl, YCKOPSIONIUE ACTHAPATAIINIO CITUPTA), TOYEPHEHUS CMECH
HE TMPOUCXOJUT, CJIEIOBATEIbHO, JHOKCHA Cephl HE 00pa3yeTcs.
Jlerumpatarsi CIUPTOB  SABJIAETCS  OOIMIMM  CIOCOOOM  TOJy4YeHUS
HENpeIeTbHBIX YTIIEBOI0POIOB.

OmnbiT 2. [IpucoeanHenue K 3TuiIeHy OpoMa
PeakTuBbl: 3TUIICH; OpOMHAas BOJIa, HACHIIIIEHHBINA PacTBOP.

J{1d alKeHOB XapaKTEepHbl PEAKIUU MPUCOCAUHEHUS MO JIBOMHOM
cBsi3u. Peakiust oOeclBEUMBAHUS BOJHOIO pacTBopa OpoMa CIyKUT
KAQ4ECTBEHHOU PEAKIMEN HA IBOMHYIO CBS3b.

He npekpaiiias HarpeBaHusi IpoOUPKH CO CMECHIO CIIUPTA U CEPHOM
KUCJIOTBI (CM. ONBIT 1), OMyCKalOT KOHEI Tra300TBOJHOM TpPyOKH B
npoOupky ¢ 5 xamismu OpomHOM Boabl. bpomHas Boma OBICTPO
oOeclBeUnBaETCs BCIAEACTBUE MPUCOETUHEHHS aTOMOB OpoMa 1o JBOMHOMN
CBSI3U.

XUMU3M Mpol1ecca:

CH>=CH:> + Br, — CH2Br-CH2Br
1,2- nubpomMaTan

OnbiT 3. bpoMupoBanre HENPEAEIbHBIX YIIEBOIOPOI0B
PeakTuBbl U MaTepuasbl: KUJKUE aJKeHbl (KEpPOCHH); pacTBOp Opoma B
OPraHU4YeCKOM PACTBOPHUTENE; aMMHUAK, 25%-HbIM pacTBOp; JIAKMYCOBAast
Oymara CUHss.
O6opyaoBaHue: CTEKISTHHAS MAJI0YKa, TPOOUPKHU.

CneyuanvHoe ykazanue. Onvlm npo8oosm 8 8blMsNCHOM wKagy!

B cyxyro mpoOupky momeriaroT 1 Karmio CMeCH KHUIKUX alIKEHOB,
n00aBsAOT 1-2 Kamam pacTBopa Opoma U mepemMenuBaroT cMmech. Ecnu
KeJTasg OKpacka HE UCU€3aeT, TO CMECh HAarpeBalOT B IUNIAMEHU T'OPEKHU J10
MCUYE3HOBEHHS OKPACKH.

B npoOupky BHOCST CHHIOIO JIJAKMYCOBYIO Oymary, mpeaBapuTEIbHO
CMOYCHHYI0 BOJOoM. LIBeT MakMycoBoii Oymaru He u3MeHseTcs. PacTBop
aMMHaKa, BHECCHHBIM Ha CTEKJIIHHOM Majouyke B MPOOUPKY, HE BHI3BIBACT
00pa3oBaHus OEJIOTO JbIMA.

X¥MHU3M Tpo1ecca:
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T
H3C C|:_CH: CH3 + Br2 — > H3C C (H: CH3
CH3 CH3
2-meTun-2-0yTeH 2,3-1u0poM-2-MeTUI0OyTaH

[Ipucoenunenue 6poma Mo JIBOMHOM CBSI3U B alIKEHAX MPOTEKAET MO
MEXaHU3My AJIEKTPOPUIBLHOIO MPHUCOCIUHEHUS uepe3 oOpa3oBaHUE
MIPOMEKYTOUHOTO KOMILJIEKCA.

OnbiT 4. OKKUCIEHUE HENPEACTBHBIX YIJIEBOI0POI0B
PeakTuBbl: XuAKME alkeHbl (KepocuH); nepmanraHat kaiauss KMnOs, 0,1
H. pacTBOp; KapooHat HaTpus Na,COs, 1 H. pacTBOp.

B npoOupky BBOIAT 1 Karuio >KMAKOTO ajikeHa, | Karuio pactBopa
YIIEKUCIIOTO HATPUS W J00ABJISIOT MPHU SHEPTMYHOM B30aNTHIBAHUH 2-3
Kalll pacTBopa mepMaHraHara kKajus. DOUoNeTOBBIA I[BET HCUYE3aeT, H
NOSIBIISIETCS] KOPUYHEBAsA OKpacKa (IMOKCUJ MapraHiia):

H3C C_(H: CH3 + IO l + HQO e H3C CH3

oO—OzT
oO—OzT

CHj

Peakuust oKucIeHUs alKEHOB MEPMAHTaHATOM Kallisl B HEUTPaIbHOM
WJIY [IEJIOYHOM BOJHBIX PACTBOPAX CIYKUT aHAIUTUYECKOW peakiuenr Ha
JIBOMHYIO CBsI3b. B 0ojiee KECTKUX YCIOBUSAX — B KHUCJIOW cpelle U Mpu
HarpeBaHUM — MPOUCXOAUT PACIICIIIEHUE MOJIEKYJIBI IO MECTY JIBOMHOMN
cBs3u. [lo mpoaykTaM OKHCIIEHHUSI YCTAaHABIMBAKOT CTPYKTYpPY alKkeHa M
MTOJIOKEHUE JBOWHOM CBSI3U.

OneiT 5. JleWicTBHE KOHLEHTPUPOBAHHOW CEPHOM  KHUCIOTHI Ha
HEINPEACIbHBIE YTIIEBOAOPOIBI.
PeakTuBLI: )XUIKKE alKeHbl; cepHas kuciora (d=1,84 r/cm?).

B npo6upky momemniaroT 2 Kariu >KHAKOTO ajlkeHa U 2 Karid CepHON
kucyoThl. Coaep:kumMoe MPOOUPKH XOPOIIIO MEPEMEIINBAIOT B TeueHue 1-2
MUH, OXJIaXJas IpoOUpPKYy MIPOTOUHOU BOJ0. CMech pa3orpeBaeTcs, Cloi
aJIKeHa UCYE3aeT.

XUMU3M mpolecca:
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O——SO3H
Ha
HaC c|:_cH: CHy + HSO, —— HC——C——C —CHj
CH3 CHS
2-meTun-2-0yTeH U30aMHJICEPHAS] KUCIIOTA

CepHast KuCJIOTa B3aMMOJIEHCTBYET C allkeHaMu € OOpa3oBaHUEM
IKUJICEPHBIX KUCIIOT. DTy PEAKIMIO NPUMEHSIOT B ra30BOM aHAJIMU3€ IS
BBIJICJICHUS Ta3000pa3HbIX aJKEHOB U3 UX CMECH C IPYTUMHM Ta3aMH U IS
NOJIyYEHUS CIIUPTOB.

OnbiT 6. JlelicTBHE KOHUECHTPUPOBAHHOW a30THOM KHCIOTHI Ha
HEMpeACIbHbIE YTIIEBOAOPOIbI
PeakTHBEL: KUIKHE alKeHbl; a30THas kucnora (d= 1,4 r/cm?).

B npobupky mnomemamT 2 KaikM HCCIEAYyeMOro ajlKeHa U
N00aBISIOT 2 KAk  a30THOM  KUCIOThl. CoaepKUMoe MpoOUpKU
BCTPSXMBAIOT B TedeHHEe MHUHYTHL. CMmech paszorpeBaercs u OypeeT. B
pe3yJbTaTe peakiuu oOpa3yeTcs CIOXHas CMeCh, CcojepKalas
CMOJIOOOpa3HbIe TPOAYKTBL. AJIKEHBI CIIOCOOHBI TaKKe MNPUCOCIUHSTH
BBICIIIME OKHCIIBI a30Ta U xjaopucTbii HUTpo3ua (NOCI) ¢ obpazoBanueM
HUTPO3UTOB U HUTPO30XJIOPHUIOB:

NO T02
HsC T_T CH; + ON-ONO ——> H;C——C——C——CH;
CH; CHs OH OH

HUTPO3UT TCTPAMCTUIISTHIICHA

NO ClI
H,C—C——C——CH, + ON-CI — > H,C—C——C——CH,
CHs CHs OH OH

HUATPO30XJIOPHUJ TETPAMETHUIIITUIIEHA

5.3. AueTuiieHOBbIE YIJI€BOA0PO/bI

IHeab padoOTHI: MOJIyYCHUE MW HW3YYCHUE CBOWCTB alCTUICHOBBIX
YIJIEBOJIOPOIOB.
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Omnbit 1. [Tonnydyenue anieTuiieHa 1 €ro rOpeHue
PeaktuBsl: kapoua kanbius CaCs (B Kycoukax).
O06opyioBaHuE: ra300TBOIHASL TPYOKA C OTTSIHYTHIM KOHIIOM, IPOOUPKH.

Paboty ¢ aneTuneHoM HEOOXOUMO MPOBOJIUTH B BRITSKHOM IIKa(y,
TaK KaK HEOYHIIEHHBIH alleTHJICH, TOJYYCHHBIM W3 KapOuaa KajbIlus,
COJICPKUT BPEHBIC, HEMPUITHO MaXHYIIHUE TPUMECH.

B npoOupky nomemniaroT MajJeHbKUM KyCOYeK KapOuja KaJlbIlus,
N00aBIAIOT 2 Kalid BOJALI W 3aKPBIBAIOT MPOOUPKY MPOOKOM ¢
ra300TBOJIHOM TPYOKOM, NMEIOIIEH OTTAHYTHIA KoHel. B mpobupke 6ypHO
BBIICJISIETCS Ta3000pa3HBI alleTUIICH.

X¥MHU3M TIpoI1ecca:

CaCs + 2H,0 — HC=CH + Ca(OH),

[TomkuraroT amneTwieH y KOHIa ra300TBOJHON TpyOku. OH TOpUT
CBETAILIUMCS, KONTAIIUM TutamMeHeM. Peakuusi B3aumMojaeicTBUsS KapOuaa
KQJIbLIHS C BOJOW DK30TEPMUYHA.

AueruineH, TOJY4YeHHBIM W3 KapOujga Kajblus, COJEPKHUT
He3HauuTenbHble kKonmuectBa NHi, PHs, AsH3 u gpyrux npumecein u
IOOTOMY HMEET XapakTEepHbIM 3amax. llpuMecn MOXHO yAanuTh
IIPOMBIBAHUEM alETUJICHA BOJIHBIM pPAacTBOPOM JHMXpoMara Kayus,
ITOJIKACJIIEHHOTO CEPHOMN KUCIIOTOM.

OmnpbIT 2. [IpucoenuHenue K aneTuiieHy opoma
PeakTuBbl: anieTuiieH; OpoMHasi BOJa, HACHIIIIEHHBIA PacTBOP.
OO6opyioBaHuE: ra300TBOIHAS TPYOKA, MPOOUPKH.

J100aBIst0T B MPOOUPKY ¢ KapOuaom Kaiblius (cM. ombIT 1) eme 2
Karuli BOJIbI M 3aKPBIBAIOT €€ MPOOKOUl ¢ Ta300TBOJHOM TpyOKOM, KOHEI]
KOTOPOW OMYyCKalT B MPOOUPKY C 5 KamasiMu OpomHOM Bonbl. bpomHas
BOJla 00ECIIBEUMBAECTCS BCJEJICTBUE MPUCOCAUMHEHHS aTOMOB Opoma I0
MECTY TPOWHOU CBSI3H.

XUMU3M Mpolecca:

HC=CH + 2Br, — CHBr.—CHBr
1,1,2,2-trerpabpomMdTan

OnbIT 3. OTHOLIEHUE AlIETUIEHA K OKUCIUTEISIM
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PeakTuBbl: anieTuiieH; nepmanranat kanwus, 0,1 H. pacTBop.
O6opyaoBaHue: ra300TBOAHAs TPyOKa, MPOOUPKHU.

B npobupky momemaroT 1 Kamito rnepMaHraHatra Kaius v 4 Kariu
BOoJbl. B mpoOupky ¢ KycoukamMu KapOuja KajblUs J0O0aBISIOT eIie 2
Kalld BOJBl U 3aKPBIBAIOT MPOOKON € Tra300TBOJHON TPYOKOM, KOHEI]
KOTOPOM OMYCKAOT B IPUTOTOBJIICHHBIN PAaCTBOp MEpMaHTraHaTa Kajusl.

PactBop ObicTpo 0OeclBEUMBACTCS: IPOUCXOAUT  OKHUCIICHHUE
alleTWJICHa 10 MECTy pa3pblBa TPOWHOM CBsI3M ¢ 00Opa3oBaHHUEM
MPOMENKYTOYHOTO MPOJIYKTa OKUCIIEHHUS — IABEIEBOM KHUCIIOTHI, KOTOpast
OKHCJISIETCA TAJIBIIIE 10 TUOKCUIA YTIIEPOa:

0]

I
C cC—OoH + O —» 2C0, + H,0

HC==CcH + 40 — Ho
I1aBesieBast KUCI0Ta

OO6ecrBeunBanrue OPOMHOM BOJIBI M paCTBOpA MEpMaHTaHaTa Kalus
JTOKa3bIBACT HEMPEAECIbHOCTh alleTUIICHA.

OmnbIT 4. OO6pa3zoBanue aneTUICHNU1a cepedpa
PeaktuBbl: anerusieH; HuTpaT cepedOpa, 0,2 H. pacTBop; aMMHaK,
KOHIICHTPUPOBAHHBIN PacTBOP.

B mnpoGupky BHOCSAT 2 Kaljid pacTBOpa HHUTpara cepebpa u
npuOaBisitor | Kammo pacTBopa aMMmuaka — oOpasyeTrcsi ocaJoK
ruapokcuaa cepedpa. [lpu nobasnenun 1-2 kamenb pacTBopa aMMHaKa
ocanok AgOH nerko pacTBopseTcs ¢ 0O0pa3oBaHUEM aMMHUAYHOTO
pactBopa okcua cepeopa ([Ag(NH3)2]JOH).

Yepe3 amMMuauHbIN pacTBOp OKCHIA cepedpa MpOIMyCKAOT aleTUIeH
(cm. ombiT 1). B mnpoOupke oOpa3yeTcs CBETIO-KEITHIM 0CaloK
aleTUIICHU1a cepedpa, KOTOPHIM 3aT€M CTAHOBUTCSI CEPBIM.

XUMU3M Mpolecca:

HC=CH + 2[Ag(NH;3),]OH — AgC=CAg| + 4NH; + 2H0

OmnbIT 5. O0pa3zoBaHue allETUIICHU 1A MEAU

PeaktuBbl u Matepumansl: kKapOua kampmms; xiopua wmeau  CuClo,
aMMHaYHBIN pacTBOp, pubTpoBagbHas Oymara (1mojgocku pazmepom 5x40
MM).
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B cyxyio mpobupky momemniaroT 1-2 Kycodka kapOwaa KajablUs U
n00aBIAIOT 2 Kamiv BoAbl. B oTBepcTHe NPOOUPKH BBOAST IOJOCKY
buapTpOBaILHON OyMaru, CMOYEHHONM aMMHA4YHBIM PACTBOPOM XJIOpHUIA
mMenu CuCly, cogepxamuM  KOMIUIEKCHBI  aMMHMakaT  COCTaBa
[Cu(NH3)2]C12. TlosiBisieTcss KpacHO-Oypo€ OKpalllMBaHUE BCIICICTBUE
oOpa3zoBaHus alleTUJICHNU 1A ME]IH.

B BoaHBIX pacTBOpax amneTUICHUIBI cepedpa U MeIu YCTOMUMBEI. B
CyXOM COCTOSIHUM TIPU HArPEBAaHUM WM TPU YJIape€ OHU B3PBHIBAIOTCA C
OOJIBIION CUIION.

XUMU3M Mpolecca:

HC=CH + 2[Cu(NH3)2]C1 — CuC=CCu] + 2NH4Cl + 2NH3
OnbIT 6. DKCIIepUMEHTaNbHAS 3a7a4a

B oTAenbHBIX CKISIHKAX CONEPKUTCSA TNPEACTbHBIA, ATUJICOBBIM M
alleTUJICHOBBIN YII€BOA0PO/IbI (110 BBIOOPY IpenoaaBateis). C MOMOIIbIO
KAQYECTBEHHBIX PEAKIUN YCTAHOBUTH, KAKOW YTIIEBOJIOPOM CONECPKHUTCS B
YKa3aHHBIX CKJIAHKaX. Hanmuimre ypaBHEHUS pPEaKLUi U CIEIaiTe BBIBO/.

Bonpocs! 1J1 caMOnpoBepKHU

1.HazoBute coennnenus no Homenknarype MIOITAK:

| CHs | CHs Br
| | | ok,
CH CH CH HsC CH | CH
H3C/ \C/ \C/ \CH3 \C/ \C/ \CH3
a) H, H, 6) H, H

2. Hanumure ¢GopmMyibl COETMHEHUN 10 UX Ha3BAHUSM:
a) 3-MeTuI-2-XJIOprenTaH;
0) 3.,4,5,6-TeTpaMeTUIIOKTaH;
B) 4-0poM-3-MeTHI-5-HOJOKTaH
3. Hanmmmure peakuu B CXeM€E IPEBPALICHHUS:
a) C4Hi10 — C4Hs — CO»
0) mponaH — 2-xjopnponaH — 2,3-IuMeTUI0yTaH
4. Hamumwmre ypaBHEHUs pPEaKOWM TENTeHa-2 CO  CIECAYIOIIHUMU
peareHTamu:
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a) opomowm (Br2) ') IEPMAHTaHATOM KaJIisl B HEUTPAJIBHOU Cpeie
0) Bomoit 1) TIepMaHraHaTOM KaJivsl B KUCJIOW cpee
B) BOJIOPOJIOM €) 1010BOI0pOJIOM

5. OcyuiecTBUATE MPEBPALIEHHUS:

Cs;Hs — nponen — 2-6poMiponal — MponeH — MponaHoi-2.

6. PactBop OpoMHOI Boabl ¢ Maccoi Opoma 3,2 T KOJIMYECTBEHHO
npopearupoBan ¢ 2-metwiOyteHoMm-2. Kakoit o0meM Bojoposa
HEO0OXO0IMMO B3SITh JIJIs OJHOTO TUIPUPOBAHUS 2-MeTHIIOyTeHa-2?

7. Hanuiwure peakuyu B CXeM€ IIPEBPALLICHHUS:
arerat kaiausa — X — CHo — CoH3CN.

6. APOMATUYECKHUE YIVIEBOJAOPO/1bI

ApOMaTHYECKHE COEOUHEHUS — COEIWHEHUS, KOTOpBIE COJIepKaT
HUAKJINYECKHEC COIPSKCHHBIC T-3JEKTPOHHBIC CHUCTEMBI,
YIAOBIIETBOPSAIOIIAE  KPUTEPUSAM  apoMatudyHocTh. [IpencraBurenem
apoOMaTUYECKUX YTJIEBOJAOPOJOB SBJSETCS OCH30JI, HA TPUMEpPEe KOTOPOro
c(hopMyIMpPOBaHbI OCHOBHBIE KPUTEPUU ApOMATUYHOCTU. beH3011 BbIAEIEH
B 1825 r anrnuiickum yuyensiMm M. @apaneeM U3 KOHAECHCATa CBETUIBHOTO
raza. CuHrerndeckn O€H30J  TOJNYYEH  JIEKapOOKCHUIMPOBAaHUEM
Oen3oiiHoM kuciaoThl. B 1865 r HeMenkuii xumuk-opranuk @. Kekyme
PEAJIOKUIT CTPYKTYpHYIO (popMyity OeH3oia.

Jnss  apoMaTUYeCcKWX  COCIUHEHHUM  XApAaKTEPHbl  pPEaAKIUU
AEKTpOPUIBLHOTO 3amenieHus. bpoMupoBaHWe U TaJOr€HUPOBAHUE
OeH30/1a U €ro TOMOJIOTOB MPOBOJST B MPUCYTCTBUM KaTajiu3aropa —
KucaoThl Jlptouca. HMoaupoBaHue mPOBOAAT WOAOM B IPUCYTCTBUU
okuciutens. [Ipsimoe GpropupoBanre HE MPOBOAST (BO3MOKHO B3pHIBAHUE
cmecn). Cynb(pupoBaHHE apOMATHUYCCKUX COCIUHEHUU MPOBOISAT CEPHOI
KHUCJIOTOM, TPUOKCUJIOM CEPbI, OJICYMOM, MUPUIUHCYJIbGHOTPUOKCUAOM U
np. HutpoBanue npoBOAST HUTPYIOIIEW CMECHIO, HO MOKHO IMPUMEHSTH U
KOHIIEHTPUPOBAHHYIO a30THYIO KUCIIOTY, Aall€THIIHUTPAT. AJKWIAPOBAHUE
apoMaTHYeCcKuX coeauHeHud mposoaiat no Dpuaento-Kpadrcy. B
KAueCTBE KaTajiu3aTopa MPUMEHSIOT XJOPUJ WM OpOMHU]T allOMUHUSA U
pPEeaKIiio MPOBOJST B M30BITKE OcH30Ja. Kak alKuIuMpyromue areHTh
UCIIOJIb3YIOT rajloreHaJIKaHbl, aIKeHbI, CHUPTHI, CIOCOOHBIE 00PA30BHIBAThH
KapOOKaTHOHbI  (2JeKkTpoduibl).  YacTHBIM  cly4aeM  peakiuu
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ATKUJIUPOBAHUS SBJISIETCS XJIOpPMETHINPOBaHue o biany. AnunupoBaHue
no @Opunento-Kpadtcy mnpoBOAsST JAeMCTBHEM TajJOT€HAHTHIPHUIOB,
aHTUJIPUJIOB B MPUCYTCTBUM KaTaau3aTopa (KUCIOoThI JIbtounca).

Hanuuue 3amectutens B O€H30J€ MPUBOJIUT K 3aMEIICHUIO aTOMOB
BOJAOpOAa B  CTPOrO  ONPEACIICHHBIX  MOJOXEHUsX. Paznuuaror
3aMECTHUTEIU TIEPBOTO Poja, KOTOPbIE OPUCHTUPYIOT dIIEKTPODUI B opmo-,
napa- nojoxeHus. K HIM OTHOCST 3JIEKTPOHOJAOHOPHbBIE 3aMECTUTENHN U
rajioreHsbl. DNEKTPOHOAKIIENTOPHBIE  3aMECTUTEIU  OPUCHTUPYIOT
MEKTPODUI B Mema-no0KEeHHE, HO OHU JIE3aKTUBUPYIOT MPOXOKICHUE
PEaKINU EKTPOPUIBLHOTO 3aMEIICHUS.

BoccranoBnenne mo bepuy OeH307a, alKuiaOeH30J1a IPOBOIST
MICJIOYHBIMA  METaJUlaMH B CMECH JKHUJKOIO aMMHaKa W CHOUpTa C
MOJIyYEHUEM IUKJIOTeKCaUeHa WU €ro MPOU3BOIHBIX.

Jns  wadTammHa ~— XapaKTEpHBI  pEaKIUU  AIEKTPOPUILHOTO
3aMeleHus. B 3aBUCUMOCTH OT YCJIOBHM MPOBEACHUS PEAKIIUHU MTOTYUYaloT
o~ WK - 3aMeleHHbIe HaQTaTNHBI.

Heanb padoThI: H3yUYCHNE XMMUYECKUX CBOMCTB apOMAaTHYECKUX
COCIMHECHUN.

Omnbit 1. [Ipo6a Ha apOMaTUUYECKYIO CTPYKTYPY

PeaktuBbl: xj10podopM; apoMaTUUECKUN YTIIEBOAOPO/ (TOIYOII); XJIOPHUL
AJFOMUHUS, O€3BOIHBIM.

B npoOupky HanuBarT 5 Karnelb apoMaTHYECKOro yrieBojaopona, 4
Karm XJopodopMa M BHOCAT Ha KOHYMKE MHUKPOJOMATKH OE3BOIHBIN
xjopun amoMuaus. ColiepKUMoe NpOOUPKHU TIIATEIbHO B30alTHIBAIOT.
[TocTeneHHO MOSIBISIETCS OKPACKAa CaMbIX Pa3HOOOPA3HBIX OTTEHKOB, MPHU
CTOSTHUM TIEpeXOoAsAas B KOPUUYHEBOE OKpalvBaHue. [IpoBeIeHHBIN ONBIT
ABJISIETCSL TPOOOM HAa apOMATUYECKYIO CTPYKTYPY YIIE€BOAOPOAOB.

OnbiT 2. [Tonyuenue OeH3olia u3 6eH30aTa HATPHUS
PeakTuBpl: OeH30aT HaTpWs; HATPOHHAs W3BECThb, CEpHAs KHCIIOTa
xouuenTpuposannas (d = 1,84 r/cm?).

B cyxyro npoOupKy moMemniaroT HEMHOTO 3apaHee MPUTOTOBJICHHON
cMecu u3 OeH3oara HaTpus v HaTpoHHOM u3BecTu (1 : 1). IIpoOupky
3aKpEIUISIIOT B IITAaTUBE TOPU3OHTAIBHO M 3aKPBIBAIOT MPOOKOM ¢
ra300TBOJIHOM TPYyOKOM, KOHEIl KOTOPOH OMYCKaloT B JPYTYIO MPOOUPKY C
BOJIOM, OXJIAXKIAEMYIO JIbJOM.
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PeakumonHyo MmpoOHMpKY HarpeBalOT B IUIAMEHH TOpenku. Jlms
peOTBpAIICHUsT KOHJICHCAIlUM OCH30J1a Ha CTEHKaX MPOOMPKH BHAyaje
HarpeBarOT BEPXHIOK YaCTh MMPOOUPKHU, a 3aTEM YKE PEAKIIMOHHYIO CMECH.
Yepe3 HEKOTOpOE BpEMS B IIPUEMHUKE HA TMOBEPXHOCTH BOAbI MOSIBIISECTCA
MacCJISTHUCTOE TSATHBIIKO OeH3oma. Ilocme Toro Kak peaknuoOHHAs
npoOUpKa OCTBHIHET, €€ OTKpbiBatoT. OTIIyIIaeTCs XapaKTEepHBIM 3arax
OeH301J1a.

XUMU3M MIpolecca:

CsHs—COONa + NaOH — Na2CO3 + C¢He
beH3zoar Hatpus ben3zon

Eciun B mpoOHMpKYy-NpUEeMHUK BMECTO BOJIbl HAJIUTh HUTPYIOIIYIO
cMech (2 KamM KOHIEHTPUPOBAHHOM a30THOM KHUCIOTHI M 3 Karuiu
KOHIICHTPUPOBAHHOM CEPHOM KHCJIOTHI), OYJET OIIYyIaTbCsl TOPBHKO-
MUHJIaJBHBIN 3aMax HUTPOOEeH301a, O0Jee pe3Kuil, ueM 3amnax OeH3oa:

H>SO4
CsHe + HNO3 — CgHsNO»2 + H>O
Hurtpobenzon

OnbiT 3. CBoiicTBa OeH307a

PeaktuBbl: O€H307, X.4.; ATAHOJ; IUATWIOBBIM 3(dup; OpomHas BOJa;
nepmanrasat kanus, 0,1 H. pacTBop; cepHas KMCIOTa, 2 H. pacTBOP.
Oo6opynoBanue: papdoposas yaiika, MPOOUPKHU, CIIUPTOBAS TOPEIIKa.

1. Pacmeopumocmo 6eH301a 8 pa3snuyHblX pacmeopumersx.

B Tpu npoOupky moMemarT Mo OJHOW Karuie OeHzona. B omny
npoOUpKy A00aBIAIOT 3 Kaluld BOABIL, B JIPYyTyI0 — 3 KaIUld COUPTA, B
Tpethto — 3 kamm adupa. Coaepxkumoe MOpOOUPOK THIATEIHLHO
B30AITHIBAIOT. B mpoOupke ¢ Bojoil oOpasyercs 2 ciosi, B poOUpKax co
COUPTOM U 3(UPOM MOJIYyHaETCs OJAHOPOAHBIA pacTBOp. ClenoBaTesbHO,
OEH30J B BOJIE MPAKTUYECKH HEPACTBOPUM U XOPOILIO PACTBOPSIETCS B
OpPraHUYECKUX PACTBOPHUTEIISX.

2. I'openue 6enzona. (Onvim nposoosim 6 8blmMsANCHOM wKagy!)
B dapdopoByro wuamieuky mnomemnialoT OAHY Karuiio O€H301a u
MO/KUTAIOT. BeH30J1 TOPUT APKUM KOTITSIIUM TJIAMEHEM.
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+ 7,502 —> 6C02+ 3H20

3. /leticmsue 6pomMHOL 8006l HA OEH30I1.

B npo6upky nomeniarot 3 kariu OpOMHON BOJIBI M 2 KaIljid OEH307a.
ConepxruMoe NpOOUPKH SHEPTrUYHO B30ANTHIBAIOT U JIAIOT OTCTOSTHCS.
Hwxnuii cinoit (OpomHasi Boja) OOECIIBEUMBAETCA, a BEPXHUU CIIOU
(6eH301) OKpaIIuBaeTCI B KOPUYHEBATO-KEITHIN IIBET.

bpomM snydiie pactBopsieTcss B O€H30J1€, YeM B BOJIE, IO3TOMY OpoM
IepEeXOJIUT B BEpXHUM O€H30JbHBIN cioil. bpoMm He pearupyer c
OEH30JI0M.

4. Jleiicmeue nepmaneanama Kaiusl.

B npoGupky momemaoT 3 Kamid BOJABI, KarIl0 pacTBopa
IepMaHraHaTa KaJMsl ¢ KaIUll0 pacTBopa cepHoM Kuciaotel. K
MOJIYyYEHHOMY pacTBOPY J00aBISAIOT KAIUIl0 OEH30JIa U BCTPSIXUBAIOT
coJiep>)kuMoe TTpoOupKu. PacTBOp mpu 3TOM HE 00eCIIBEUNBALCTCS.

OmHuM W3  BaXXHEWMIIMX CBOMCTB O€H30jJIa  SBJIIETCS  €ro
YCTOMYMBOCTh K JACHUCTBUIO okuciuteneil. Hauboisiee peskoe oTiamuue
apOMaTHUYECKUX YIJIEBOJOPOJIOB OT HEHACBIIMIEHHBIX YTJIEBOAOPOJIOB
KAPHOTO PAJIa — OTHOIIEHUE K OKUCIUTENSIM.

Ilpumeuanue: beH301 TpEeaBapUTEIBHO OYMIIAOT OT IPUMECEM,
oxnaxaas ero go +5°C. Ilpu sTom, O€H307 3aTBepjeBacT, a MPUMECH
OCTAIOTCS KUJIKUMU U JIETKO OTAEsA0TCA. OuncTKY O€H3071a IPOBOISAT 2-
3 paza.

OmnbiT 4. OKHUCIEHUE TOMOJIOTOB O€H30J1a
PeakTuBsl: Tonyon; nmepmanranar kanwms, 0,1 H. pacTBOp; cepHas KUCIIOTA,
2 H pacTBOp.

I'omonorn OeH30JIa OKHCISIOTCA 3HAYMTEILHO JIerde OeH30J1a.
ApoMarudeckoe sapo 0oJjiee YCTOMYHUBO K JACHCTBUIO OKHCIUTENCH, YeM
COCMHEHHBIE C SIAPOM YTJEBOJOPOAHBIE paaukaibl. Kak Obl HU Obula
ClIO)KHa OOKOBasi IIellb, OHA MPH JCWUCTBHM CHJIBHBIX OKHCIIHTEICH
paspylaercs, 3a UICKJIIYECHHEM aToMa yTiiepojia, OrmKanIero K saapy.
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ATOM yriepona, COEIMHEHHBII C apOMaTUYECKHM  SIIPOM,
OKHUCJISIETCS A0 KapOOKCWIbHOM rpymnmbl. 110 OCHOBHOCTH MOIXYYEHHBIX
KHUCJIOT CYJSIT O CTPYKTYype TOMOJIOTOB OEH3071a.

B npoGupky momemaror 3 Kamid BOABI, KaIuIl0 pacTBopa
epMaHraHaTta Kaiaus M | Kalulro pacTBOpa CEpPHOM KHCIIOTHI. 3aTem
N00AaBJISIIOT KAIUIIO TOJIYOJa M SHEPIMYHO BCTPSAXUBAIOT B TeueHue 1-2
MUH.

Oxpacka MOCTENEHHO UCYE3aeT, U PACTBOP 00ECLIBEUNBAETCS.

XUMU3M MIpolecca:

0
CHs C</
OH
[O]
e
"H,0

OmnsIT S. bpoMupoBaHne apOMaTHYECKUX YITIEBOIOPOI0OB
PeakTuBbl: O€H30J; TONIyoJ; OpoM (pacTBOpP B YETHIPEXXJIOPHUCTOM
yIJIEpoJie).

Cneyuanvhoe yKasanue: onvlm npo8oosim 6 8bIMAXCHOM wKaghy!

Jlns mpoBeneHusi ombiTa OepyT 2 cyxue mnpoOupku. B oany
pOoOUPKY MOMENIAIOT 2 Kariu OeH30j1a, B APYryro — 2 Karuiy Tojyona. B
00e mpoOMpKH MPUIMBAIOT IO Karjle pacTBopa Opoma B TETpaxJIOpMETaHE
Y BCTPSAXHUBAKOT B TEUEHUE |-2 MUH.

[IpuzHakoM wuayIied peakuuu SIBISIETCS BbBIJACICHUE OPOMUCTOTrO
BOJIOPO/Ia, IBIMSIIIIETO HAa BO3/IyXe, U oOecliBeunBaHue opoma. B nmpoOupke
c OEH30JIOM peakIus OPOMUPOBAHUS HE OOHAPYKUBACTCS.

Tomyon B yclnoBUAX SKCHEPUMEHTa OPOMHUPYETCS MEMJIEHHO, HO
BIOJIHE oOT4YeTauBo. Cojaepxkumoe 00eux MNpoOUPOK HArpeBarOT 10
kuneHusi. Toyon mpu 3ToM OpoOMHUpYETCS OYeHb JIETKO, a OEH30J1 He
OpoMupyeTCs Jaxke MPU KUTITYCHHUH.

XUMU3M mpo1ecca:
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CH3 CH2BF
BI‘2 (CC14)
A
-HBr
Tonyon bpoMmdennnmeran

JlefictBue xjgopa u OpomMa Ha apoMaTUYECKHWE COCJAUHEHUS B
YCIOBUAX PaJuKaIbHOM pEakiuu (HarpeBaHUE, OCBEUIEHUE) MPUBOIUT K
3aMENIeHUI0 BOIOPO/ia B OOKOBOM 1IETIH.

OnbIT 6. [TonyueHnue 6eH30JCyTbGHOKUCIOTHI
Peaktusel: Oen30:; cepHas kucnora (d = 1,84 r/cm?).
OOopyioBaHue: BojasiHas OaHs, TPOOUPKHU, JepKATEb.

B 1npobupky momMemaror 3 Kkamiad OeH3oda W5 Kamenb
KOHLIECHTPUPOBAHHOW  cepHOM  KuCIOThl.  Coaep:KuMoe  MNpOOHpPKHU
HarpeBaloT B KUILIICH BOJSHONW OaHE MPU MOCTOSHHOM B30aJTHIBAHUHU
peakimoHHo cMmecu. Ilocie molydeHUss OJHOPOJHOIO  PacTBOPA
BBUIMBAIOT PEAKIIMOHHYIO Maccy B MpoOupky ¢ 10 KamisiMu XOJIOAHOU
BOJIBI.

Ecnu cynasdupoBaHue npouio moJIHOCTIO, 00pa3yeTcst MPo3pavyHbIi
pacTBOp, TaK Kak CyJb(OKUCIOTH PACTBOPUMBI B BOJIE.

XUMU3M Mpolecca:

SO4H

HO-SO5H
— >
-H,0

YToObl MOJHOCTBIO HCIOJB30BaTh CEPHYI KHUCIOTY, PEaKIIHIO
CyJb(bUpOBaHUSA BEAYT B U30BITKE O€H30J1a IPU HArPEBAHUH.

Onbit 7. [lonyuenue TpudeHmwIMeTana
PeaktuBbl: OeH3071; XJ0pOodOpM; XJOPHUCTHIN aTIOMUHUHN, O€3BOJHBIN
MOPOIIIOK.

Cneyuanvroe ykazauue. Onvim npoeoosam 6 8bIMANCHOM wKagy!
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B cyxymo mpoOupky moMmemiaroT HEMHOTO XJIOpHaa adioMuHus, 4
Karm OeH3ona u 2 karmm xjopodopma. Comepkumoe poOUPKH CIIErkKa
HarpeBaroT. Peaknusi uaer o4eHb SHEPIHYHO, BBIJCISACTCS IBIMSIIUN Ha
BO3/JyXE XJIOPOBOJOPOJ. B pesynprare peakium o00pa3zyeTcs TyCcToe
OKpaIleHHOE MacIo.

Xyopua adOMHHHS 00pa3yeT ¢ MCXOJHBIMH, a HWHOTJa M C
KOHCYHBIMH TIPOJAYKTAaMH PEAKIMH  Maclio0Opa3HbIe KOMILJIEKCHBIC
coenmuHEHU. (711 BBIACICHUS YHCTOTO KOHEYHOTO MPOJIYKTa KOMILICKC
pa3pyIarT COIIHON KUCI0TON. Tpu (heHUIIbHBIX KOJIbIIA BIUSIOT HA aTOM
BOJIOPOJIa MPHU TPETHUYHOM aTOME YIJIEpOJie, MOATOMY aTOM BOAOpOJa
0o0JlaaeT OCOOCHHO BBICOKOM PEAKIIMOHHON CIOCOOHOCTBIO: JIETKO
OKHCIISICTCSI, 3aMEIaeTCs Ha aTOM XJIopa HUiIu OpoMa.

XUMU3M mpolecca:

AICl,
3 + CC13 > CH

-3HCI

Tpudenunmeran

OmnbIT 8. bpoMupoBanue HadTaauHa
PeakTuBbl: HaQTanuH; OPOM, PaCTBOP B YETHIPEXXJIOPUCTOM YTIIEPO/IE.

B cyxyto mpoOupKy moMemawT HECKOJIbKO KPUCTAILIOB Ha(TalINHA,
OPWIKBAIOT 4 Karull pacTBopa Opoma B TETpaxJIOpMETaHE U HPHEPTHUUYHO
BCTPSIXMBAIOT  COAEpKUMOe  mpoOupku. Hadrtanun  mocreneHHO
pacTBOpsEeTCS U OPOMUPYETCS Ha XOJIOAY.

XUMU3M Mpolecca:
Br

BI’2
-HBr

a-bpoMHadTanux
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JlokazarenbcTBOM OpOMHUpOBaHUS Ha(TanuHa, CITYKHUT
MCYEC3HOBEHHUE OKpacKh OpoMa U BBIJICIICHHE ITy3BIPHKOB OPOMHCTOTO
BOJIOPO/Ia, ABIMAIIETO HA BO3IyXE.

B apyryio cyxyio nOpoOMpKy MOMENIAI0T TaKoe K€ KOJIMYECTBO
HadTanmHa ¥ OpomMa W HarpeBarOT COJCPKUMOE MPOOUPKHU O KUIICHUS.
bpoMupoBanue HadTaanHa UAST 3HAUUTEIBHO OBICTPEE MPU HarpEBaHMH.

[Ipu peiictBuM Ha HaTadMH XJopa WIX Opoma MOJy4arOT oO-
rajoreHnpoun3BoiHbIe (B-OpoMHadTaINH MTOTYYaOT APYTUMU METOIaMHu ).

OnbiT 9. HuTpoBanue HadgTanuHa
Peaxtusel: HadTanuy; azotHas kuciora (d = 1,4 r/em?).
O6opynoBaHue: BoAsHasl 0aHs; CTEKJISTHHAS MMaJIOYKa.

HutpoBanue HadTamvHa UAET 3HAYUTEIBHO JIEr4Ye MO CPABHEHUIO C
oenzonom. [loaToMy BMECTO HHUTPYIOIIEH CMECH MOXKHO IPUMEHSTH
KOHIICHTPUPOBAHHYIO a30THYIO KHCIOTy. [Ipu HUTpoBaHMM HadTainHa
noyiyyaetcs o-HutpoHadtanud. HutpoBanue B 0ojee ®ECTKUX YCIOBUIX
MPUBOJUT K 00pazoBanuto 1,5-u 1,8-nuHuTpOoHA(TAIIMHOB.

B-Hutponadrann monydaroT IUa30THPOBAHUEM o-HadTUIAMUHA B
a30THOKHUCIIOM pacTBope B mpucyTcTBuM okcuja meau (I) Cu2O (oOmen
nuazorpynmnsl Ha NOy).

XUMU3M Mpolecca:
NO,

HO-NO,
-H,0

a-Hutponadranuu

B npoOupky nomemarT HECKOJbKO KpPUCTAUIOB HadTaluHa U
OPWIMBAIOT 5 Kameiab a30THOM Kuciaotel. ColepxuMoe MNpoOHpKU
MIEPEMEIIMBAIOT CTEKJISIHHON MaJIOYKOM U HArPEBAKOT B KUIIAIIEH BOASHOMU
Oane 1-2 MuH.

['opsiunii pacTBOp BBUIMBAIOT B TMPOOUPKY C XOJOAHOW BOJOM. -
Hurtponadranuu omyckaercss Ha JTHO B BHJIE€ OPAH)XEBOM MAacCISHUCTON
KUJKOCTHU, 3aTBEPACBAIOIICH MpH B30aITHIBAHUH.

OmnbiT 10. CynspupoBanne HapTaauHa
PeakruBbl: Hadranuy; cepHas kuciaora (d=1,84 r/em?).
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Ecim Ha nHadTanuu paeiictBoBath cepHod kuciotoit mpu 80°C,
NOJIy4alOT TMOYTH MCKIIOUUTENIbHO o-HadTanuHcyiabdokucnora. Ilpu
160°C nmonyuatot B-HadTaIMHCYIbPOKUCIIOTY.

Cynbhokucinorel HapTaauHa - BaXKHEUIINE MPOMEKYTOUHBIE
COCIMHEHHUs [UJIsl TIONy4eHHs] Oojee CIIO0XKHBIX MPOU3BOAHBIX psjia
HadTanuHAa.

XUMU3M mpolecca:

SO;H

HO-SO;H
—>

-H,0

B cyxyto npoOupKy MoMemnarT HECKOJIbKO KPUCTAJIIIOB HadTaauHa,
HarpeBarOT B IUIAMEHU TOPEIKA OO0 IUIABICHUA W oxJyaxaarwT. K
3aTBepAeBIIEMY Ha(TaIuHy MNPUIMBAIOT 5 Kamelb KOHLEHTPUPOBAHHOU
CEpHOM KHCJIOTHI M OCTOPOKHO HArpeBalOT CMECh NPU IMOCTOSTHHOM
B30QJITHIBAHUM /IO TTOTYUYEHHUS OJTHOPOTHON MaCCHI.

[Tocne aTOrO AAIOT COACPKUMOMY MTPOOUPKH OCTHITh. K moryueHHOM
PEaKIMOHHOM Macce 00aBiAOT 6 Kameinb BOJbI, CJIETKa HarpeBarT U
OXJIAXKJAIOT hie] 10-12°C — BBIJICIISIOTCS KPHCTaJLIbI (B-
HapTaTMHCYTb()OKUCIIOTHI).

OmnbiT 11. PacTBOpUMOCTS (heHOTNA B BOJIE

PeakTuBbl 1 MaTepuaibl: OCH30J1, JIJAKMYyCOBasi OyMakka.
OO6opynoBaHue: CIUPTOBKA, IINATENb, TPOOUPKH.

B npobupky ¢ 10 Ma JucTUITMPOBAHHON BOJIBI TMTOMEIAIOT OKOJIO 1T
dbenona. IIpoOMpPKY SHEPruyHO BCTPSIXMBAIOT, a 3aT€M CMECH JaloT
oTcTosAThCsl. CMeCh pacciamBaeTcs: BEpXHUM cjoil — pacTBop (eHoja B
BOJIe, a HIWKHHUHU cioi — denon. Ilpu octopoxHOM HarpeBaHuu (HEeHOI
MOJTHOCTBIO PACTBOPSIETCS, W CMECh MPEBPAIIACTCSI B OJHOPOJHYIO
KHUIKOCTbh, TAK KaK C MOBBIIICHUEM TEMIIEPATYPhl PACTBOPUMOCTH (HDeHOJIa
yBenIM4YuBaeTcss W Bhime 68°C OH CMEIMIMBAETCS C BOJOW BO BCEX
OoTHOIIEHUAX. [Ipu OXJaxJIeHUM >KUJIKOCTh pacciauBaeTca U (EHON
coOupaercs Ha JHE MPOOMPKH B BHJAEC KPAaCHOBATOM >KHIKOCTH.
[TonyuyeHHBIN BOJIHBINA pacTBOP ()eHONa UCIBITHIBAIOT CUHEHN JTaKMYCOBOM
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oymaxkkoil. HabmogaroT u3MEHEHHE OKPAacKH, YTO YKa3bIBaeT Ha KHUCIIbIN
xapakTtep ¢eHoza.

Onpit 12. [Tonyuyenue 2,4,6-tpudpomdpenona
PeaktuBsbl: peHos, OpomMHas Boja.

B npobupky ¢ BoaHON smylbcued ¢eHosia J00aBISIOT MpH
MIOCTOSSHHOM B30anThiBaHUKM OpomHyI0 Boay. OOpasyercs 2,4,6 —
TpuOpoM(dEHOJI B BUJIE XJIOMLEBUIHOTO OCAJIKA.

OH OH

Brz’ HzO

-3 HBr

Br

SBnsieTcs Ka4eCTBEHHOM peakiineit Ha (eHOI.

OnbiT 13. [IBeTHas peakiusa Ha GEeHOT

B npoOupky ¢ pactBopoM ¢enona godapisitor 2—3 kamiu 1%-Horo
pactBopa xjopuaa xeinesa (I11I). ITosBusercs puoneToBoe okpalmBaHue.

BOl'IpOCbI AJIA CaMOIIOATOTOBKHU

1. Hanumure bopmyy COCJTUHEHHS: 1-metmin-3-3ti-5-
U30MPONIIOCH30.

2. HanummTe HE MeHee TpeX YPaBHEHUH peakiuii moaydeHus: OeH3oma.

3. Hamumwmre ypaBHEHHST pPEaKUUM TOJyoJa CO  CIACIYIONIMMH
BEIIIECTBAMM:

a) ogom (I2); 6) mepmaHraHaTOM Kajus B BOJHOM Cpefie; B) BOAOPOIOM;
') 030HOM; 1) @30THOM KHUCIIOTOM

4. Hanumure peakuuu JUisl CIEAYIOMUX MPEBPAICHU: 3TUH — OEH30I1
— TOJIy0a — 2,4,6-TpUHUTPOTOITYOJI

5. Xumuueckue cBoiicTBa OeH3oyia. Peakiusi  37aeKTpOPHIBHOTO
3aMEIICHUS, €€ MEXaHU3M, [IOHSITHUE O T U O - KOMILJIEKCaX.

6. 3amectutenu I u Il pona. [IpaBuna 3amenienns B 0SH30JI5HOM sIpe.

7. Apomatuueckue yriaeBojmopojabl. IloHsitue 00 apomaTuyeckom
xapakrepe coenquHeHui. CtpoeHue OeH3ola.
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8. Kakas macca 6ensona nomyunrcs u3 1000 m> anerunena (t = 450°C, P =
10 atm.), eciiu IpakTUYECKHUI BBIXOJ MPOYKTa COCTABIAET 75%.

7. TAJIOT'EHITPOU3BOJHBIE YIVIEBOAOPOAOB

["asioreHa’akaHaMu Ha3bIBAIOT MPOU3BOAHBIC AJTKAHOB, B MOJIEKYJax
KOTOPBIX OJIMH WJIM HECKOJIbKO aTOMOB BOJIOPOJia 3aMeElIeHbl aTOMaMu
rajioreHoB (pTopa, xjopa, Opoma, iioa). MoHOTraOreHMETaHbl SBIISIOTCS
OeCIIBEeTHBIMHU ra3amu (3a UCKIIOUCHHEM HOJMETaHa), a HU3IINE TOMOJIOTH
MPECTABIISIIOT COO0M OECIIBETHBIC KUIKOCTH.

Haubonee pacnpocTpaHeHHBIH METOJ MOJYy4YEHHUS TaJoreHaJKaHOB
raJIOrEHUPOBAHUE QJIKAHOB. PeakiMu MPOTEKAIOT MO pagUuKaTIbHOMY
MeXaHu3My. PernoocenexkTuBHO MPOTEKAIOT PEaKIUu OpPOMHUpPOBAHUS,
pEaKIMU XJIOPUPOBAHUS TPOTEKAIOT C HEBBICOKOW PETHOCEIEKTUBHOCTHIO.
[IIupoko MNPUMEHSIOT 3aMEIICHHE THUIPOKCUTPYNILI Ha TajloTeH B
CIUpTaXx. 3aMelieHrue MoXKHO npoBoauTh AerictBueM HBr, SOCL,, PCls,
PBrs, POCIls. Haubonee pacmpocTpaHeH  METOJ  3aMelleHUus
THAPOKCUTPYIIIBI € HWCIOJIb30BAaHUEM  XJOPHUCTOTO  THOHMIIA.
["asorennpoBaHre W THAPOTAIOTCHUPOBAHWE QJIKEHOB W  AJKHWHOB
OPOXOAUT PETUOCEICKTUBHO M TMPUMEHSETCS B  IPOMBIIIJICHHOM
Mmaciiraoe.

XapakTepHbl pPeaklMu HYKJICO(DMIBHOTO 3aMelleHUs] TajoreHa B
rajJioreHajJKkaHax ToJ JEUCTBUEM HYKJICO(WUIOB, MPOTEKAIOIIHNE 10
Mexanuzmy Syl wim Sy2. 3aMmenieHue rajoreHa B ajkaHax ITO3BOJISIET
noJiy4aTh pa3HOOOpa3HbIe IPOM3BOJIHBIE YIJIEBOJAOPOAOB. B KkadecTBe
HYKJICO(DUIOB  BBICTYNAIOT  HEUTpaJbHBIE  MOJIEKYJIb, HMEIOIIUE
HETMOACIICHHYI0 TIapy »JJEKTPOHOB, a Takke aHHOHBbl. Ha cKopocTh
OPOXOXKACHUS  PEAKIUA  HYKIeO(QUJIBHOTO  3aMeleHHs  TrajoreHa
OKa3bIBACT BJIMSHUE PACTBOPUTENb, MPUPOAA YXOMSIIECH IPYMIbl, a TAKKE
CTPOCHUE TaJoreHaIKaHa. .

B cnydae nelicTBUSI CUIIBHOTO HYKJICO(PUIBHOTO areHta (aMuji-hoH,
OTOKCHJ HATpus, mpem-OyTOKCUJI-UOH), peaKuus HYKICOOUIHLHOTO
3aMeIeHUs TaJloreHa He MpoxoauT. [IpoXoauT oTImIemieHne rajoreHa u
pOTOHA OT COcCeaHero aroma yruepoaa (P-aaIuMMHUHUpPOBAHUE).
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DIIMMAHUPOBAHUE TAJIOTCHBOJAOPOAA MPUBOAUT K  HEMPEICIbHBIM
COCAUHEHHSAM. OJIIMMUHHUPOBAHUE JUISI TajJOr€HAJKaHOB, HWMEIOIIUX
HECKOJIBKO [3-aTOMOB BOAOPO/ia, TPOTEKAET MO IpaBwmily 3aiieBa. Peakiuu
HYKJICOPUIBHOTO 3aMEIICHUS U  DJIUMHUHUPOBAHUSA KOHKYPHUPYIOT,
MIO3TOMY YacTO MOJIYyHYarOT ABA MPOIYKTA.

Heab padoTbI: TIONYYEHHE M M3YUYEHHE CBOWCTB TAJIOTCHIIPOU3BOIHBIX
YTJIEBOAOPOIOB.

Onpit 1. [TonyueHue OpOMUCTOTO ATUIIA

PeakTuBbl: 3TaHON cUpT; OpoMua Kaius (TOPOIIOK); cepHas kuciorta (d
= 1,84 r/em’).

Haunbonmee yaoOHBIM CMOCOOOM  TIOJYYEHHS TaJIOT€HAJKAHOB
ABJIIETCA 3aMENICHUE THAPOKCUIBbHOU Tpynibl criupToB R-OH Ha ranores.

Puc. 20. ITpubop nns nonyyeHuss OpOMHUCTOTO ATUIA

B npoOupky ¢ ra300TBOIHOM TPYyOKOM MOMEIIAIOT 3 KaIljiy CIupTa, 2
Karii BOJLI M 3 Kalik CEpPHOM KHUCIOTHL. OXJaauB pa3orpeBUIYIOCS
CIUPTO-KUCIOTHYI0O CMECh, B HEE IOMEMIAIOT Ha KOHIE IIIATeNs
HECKOJIBKO KPUCTANIOB OpoMUa Kajusl.

[TpobupKy YKpeIiaioT HAKJIOHHO B JIAlKE IITaTUBAa U OCTOPOKHO
HArpeBaroT CoJIEPKUMOE TPoOUpKH 10 KureHus. KoHnel oTBoIHON TpyOKu
NOTpy>XaroT B JPYTyH0 NPOOUPKY, coAepkailyro 6-7 Kameilb BOJbI U
OXJIAXKIAEMYIO JIbJIOM.

HarpeBaHnue BeAyT 0 MCUE3HOBEHUS KPUCTAIIIIOB OpOMHU/Ia KaJIUs B
peakIMoHHONW mpodupke. B mpueMHuke oOpasyeTcs aBa CIOs: HUKHUM —
OpOMMCTBIN 3TWUJ, BepXHUM — BoAa. C MOMONIBIO MHUIETKH YIAISIOT
BEPXHUU CIIOU.

Brocsat 1 xammo OpomucToro 3Tuia (MeaHas IMPOBOJIOKA) B ILIaMs
ropesnku. [Inams okpammBaeTcss HO KpasiM B 3€JICHBIN 1IBET.
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XUMU3M Mpolecca:
C>Hs0H + HO-SOsH — C,Hs—O-SOsH + H>0O
DTricepHas KUCioTa
KBr + H>SO4 — HBr + KHSO4
['uapocynbdat xanus
C,Hs—O-SOsH + HBr — C2HsBr + H2SO4
bpomucTslii 3THN

[Tonydyenne rajaoreHONPOM3BOMAHBIX M3 CIHUPTOB IPHUMCHSICTCS B
IPOMBIIIUICHHBIX MacIiTabax, TaKk KaK CHUPTHI — JETKOAOCTYHHBHI. B
HEKOTOPBIX  CIIy4dasx TpH IIOJYyYCHHHM TajOreHaJIKaHOB  BMECTO
rajoreHOBOJIOPOJIOB MPUMEHSIOT rajioreHuas hocdopa.

OmnbIt 2. [Tonydenune XJIOpUCTOro 3TUIA
PeakTuBEL: STUIIOBLIN criupT; cepHas kucnora (d = 1,84 r/em?).

B npoOupky HachImaroT MeJKHE KPUCTAILIBI XJIOpUaa HaTpus (ClIon
BbICOTOM | MM), 3areM J00aBIsAOT 3 KAk 3TaHONA, 3 Kalulu
KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI M HArpeBarOT CMECh B IJIAMEHU
TOPEJIKH.

Bpemsi oT BpeMeHHM MNOAHOCSAT OTBEPCTHE MPOOUPKHU K IUIAMEHU
TOpeNKU. BeIensromuiicss XJIOPUCTBIM OTHJI  3aropaercs, o0pa3ys
XapaKTEPHOE KOJIECYKO, OKPAILIEHHOE B 3€JICHBIN IBET.

X¥MHU3M TpoI1ecca:

C>HsOH + HO—SO3H — C;Hs — O — SO3H + HO
NaCl + HoSO4 — HC1 + NaHSO4
C>Hs — O — SO3H + HCI — C,HsClI + HaSOq4

XJIOPUCTBIN 3TUII - Ta3 ¢ T. kuil. 12,4°C.

OmnbIT 3. [Tonydenue XJIOpUCTOrO aJuIHIIA

PeaktuBbl: amnuioBeiil cniupT; koHeHTpupoBanHas HCI; onHoxnopucras
Me€Jlb; KOHIIEHTPUPOBAHHAS CEPHAS KUCIIOTA.

OOopyioBaHue: KarejlbHasi BOpPOHKa; KojOa Bropua; HuCXOIsIIUi
XOJIOAWIBHUK; K0JI0a ¢ ne(hIerMaTtopom; NpUEMHUKH.

CH,=CH-CH»-OH + HCIl — CH»,=CH-CHCl + H,O
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B konby Biopua, cHaOXeHHYIO KameJlbHOM BOpPOHKOW U
3()PEKTUBHBIM HHUCXOMAIIUM  XOJIOJUJIBHUKOM, Tmomemaror 13,1 1
alnoBoro cnupta, 22,6 ma konuentpupoBanHo HCl u 0,5 r CuCl
(taral). I[lomemaroT KUOSATUIBHBIE KAMYILKHU.

N3 kamenbHOM BOPOHKH J00aBISIOT 4,5 MJI KOHIEHTPUPOBAHHOU
H>SO4: 1 mu1 BBOAAT cpa3y, a OCTaIbHOE KOJMYECTBO — MOCTENEHHO, MPU
HarpeBaHWU HA BOJSHOW 0aHE U OCTOPOKHOM BCTPAXHMBAHUHU.

Conepxxumoe Koi0bl MOABEPraroT MeperoHke, cooupas OTroH, C T.
kutl. 70 S0°C. XJT0pUCThIM ajIniil BBICYIIMBAIOT Ha npokaiieHHbIM CaCla
U TIEPETOHSIOT U3 KOJObI ¢ AedaermaTopoM. Beixoa okono 12 r (70% ot
TEOPETUUYECKOTO0); T. KuIl. 43-44°C; np = 1,4154.

OnbiT 4. OnpeneneHue xjaopa ACHUCTBUEM METAJUIMYECKOrO0 HATpHUs Ha
CIIUPTOBOM pacTBOp opraHuyeckoro Bemectna (Meto A. B. Ctenanosa)
PeaktuBbl: Xx7m0podopm; 3TaHOII;, HATPUI;, HUTpAT cepedpa, 0,1 H. pacTBOp;
azotHas kucuora, 0,1 H. pacTBop.

Peakuuio 00pa3oBaHMs HEPACTBOPUMBIX CEPEOPSHBIX  COJEH
raJIoreHOBOJAOPOAHBIX KHUCIOT TPH JEUCTBUU a30THOKUCIOTO cepedpa
HEMOCPEACTBEHHO HEJb3sl MCHOJb30BaTh JIsi ONPEACICHUsl rajoreHa B
OPraHUYECKUX COCAUHEHUSX, TAK KaK OHM HE JIUCCOIMUPYIOT HA UOHBI U B
pacTBOpE HET MOHOB rajJOreHa.

HeoOxoauMo cHavajla MEpEeBECTM TajoreH B HEOPraHUYEeCKOe
COCIMHEHUE — B JAHHOM cliydae xJyiopu Hatpus. [Ipu nerctBun Bogopoaa
B MOMEHT BBIJICJICHHS TPOUCXOAUT OTIIECTUVIEHUE rajJoreHa.

B npoGupky nomemarot 3 Kamim xJopogopma, 3 Kariu 3TUIOBOTO
cnupTa 4 B30aNTHIBAIOT. 3aT€M BBOJST B PACTBOP KYCOUEK HATPHUs
BEJIMYMHON CO CIIMYEUHYIO TOJIOBKY (00s3aT€IbHO OYHUIIICHHBIN OT CIIEIOB
kepocuHa). Cmech B mpoOUpKE HAuMHAET OYpHO KHUIIETh, U JIS
OXJIQXKIEHUS MPOOUPKY MOTPYIKAOT B XOJIOJHYIO BOJY.

Kunkocts B mpoOHpKe MYyTHEET M U3 HEEe BBIMAAACT OCAJO0K IJI0XO
pactBopumoro B coupre xisopuna RCI1. [lo oxoHYaHWM BBIIEICHUS
My3bIPKOB BOJIOPOJIa MPOBEPSIOT, MOJHOCTHIO JIM PACTBOPUJIICS HATPHUHU.
Ecnmu wHatpuii  pacTBOpwiCs, TMPWIMBAIOT K cMecu 3-4  Kariu
JTUCTUIIMPOBAHHOMN BOJBI M I0OABIISIIOT pa30aBICHHYIO a30THYIO KUCJIOTY
JIO KUCJIOW PEAKIIUH.

3ateM TmpuOaBIAOT 2-3 KalulM pacTBOpa HUTpara cepedpa —
BBITIAJIAET OEJbId TBOPOKUCTBIN 0CAIOK XJIOpUIa cepedpa.

X¥MHU3M MpoI1ecca:
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2C2Hs0H + 2Na — 2C>HsONa + H»
DTUiaT HaTpus
RC1 +2H" — R-H + HC1
Yraerogopon
R-Cl + C;Hs0ONa — R-O-C>Hs + NaCl
[IpocToii a3pup
HC1 + C;HsONa — C>HsOH + NacCl

NaCl + AgNO3; — AgCl + NaNOs

OmnwiT 5. [Tonydyenue ompodopmMa U3 STUIOBOIO CIIUPTA

PeakTuBbl: 3TaHOIN; €OKUK HATP, 2 H. PacTBOP; PacTBOP MOJa B HMOIUIE
KaJIHSL.

O06opyioBaHUE: MUKPOCKOIT; MPEIMETHOE CTEKIIO.

B nmpoOupky nmomemarot 1 kariro 3TaHoNa, 3 KAl pacTBOpa Hoja B
MOJNJIEC Kalus U 3 Kamid pacTBopa eaxkoro Hatpa. ComepKuMoe NpoOupKu
HarpeBaroT, HE JOMYyCKas 3aKUIAHHs PAacTBOpa, TaK KAaK B KUIIAIIEM
pacTBope HonodopM pacuierisieTcs mea0ublo.

[TosiBnsieTcst MyTh, W3 KOTOPOW TMOCTENEHHO TMPU OXJAXKICHUU
oOpasyroTcsa kpuctauibl Homodopma. Ecnu MyTh pacTBOpsieTcs, TO
n00aBIAIOT erle 3-4 Karid pacTBopa Hoja K TEIIoN peakiMOHHON cMecu
U TIIATEJIbHO MEPEMEIIUBAIOT COAECPKMUMOE, ITIOKAa HE HAYHETCS BBIICIICHUE
KPUCTAJJIOB.

JIBe Kamim ocajaka TEpPeHOCAT Ha MPEAMETHOE CTEKIO U
paccMaTpuBalOT UX oA MHUKpockonoM. Kpucrtamisl omodopma uMeroT
BU/I IECTUYTOJbHUKOB WJIH IIECTUKOHEYHBIX CHEKUHOK.

XUMU3M Mpol1ecca:

I + 2NaOH — NaOI + Nal + H,O
NaOI — Nal + [O]

CH3;CH20OH + [O] — CH3COH + H>O
CH3;COH + 31 — CI3COH + 3HI
CI:COH + NaOH — CHIz + HCOONa

HNonodopm 00pa3yeT KpucTamibl xedaToro msera ¢ T. mi. 119°C,
o0JlajaeT CUJIbHBIM, OYE€Hb HABSI3YMBBIM 3amaxom. lIpekpacHblit
AHTHCETITHUK.
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OmnbiT 6. [Tonyuenue OpombOeH301a
PeaktuBbl: O€H30J1; OpOM; Keye30 (OMWIKW); HAaTPOHHAS W3BECTb; €KUM
HaTp, 2 H. PacTBOP.
O6opyaoBaHue: MpoOUpKa C MIOTHO BCTABJICHHOW M30THYTOW OTBOJIHOM
TPpyOKOM: CTEKJIIHHAs TPYyOKa-MOTJIOTUTENb, BAaTHBIA TaMIIOH; BOJIsSIHAs
OaHs1, TEPMOMETD.

Cneyuanvhoe yKasanue: onvlm npo8oosim 6 8bIMAXCHOM wKaghy!

B cyxyro mpoOupKy MHOMENIAal0T HEMHOTO JKEJIE3HBIX OIHMIIOK, 5
Kanenb OeH3ona u 2 kamau Opoma. OTBepcTHE MPOOUPKHU Cpaszy xKe
3aKpBIBAIOT MPOOKOM C ra300TBOJHON TPYyOKO#, K KOTOPO# MpHUKpErIcHa
CTEKJIIHHAs TPYOKa-MOTJIOTUTENIb C HATPOHHOM U3BECTHIO.

Peakiys HauMHAeTCS HEMEIJIEHHO, CMECh IPU 3TOM TMOYTH HE
paszorpeBaetca. [locine TOro kak B peakiMOHHOW MPOOUpPKE MPEKPATUTCS
BbIZICJICHUE MMy3bIpbkoB HBr u mcue3HyT okpalieHHbIe Mmapbl Opoma, ee
MOMEIIIAIOT B BOJSIHYIO OaHIO M HArpeBaloT 2 MHUH MpU Temieparype 60-
70°C.

[TonyueHHbii OpOMOEH30J1 OXJIAXKJAIOT W MPOMBIBAIOT OT CJEHOB
OpoMa pacTBOPOM €JKOr0 HaTpa MOYTH 0 obOeciBedrMBaHUs. BepxHuii
BOJIHBIN cyioi oTOMparoT mpu nomomu nunerku. C OpoMOeH30710M
POBOJIAT KAYECTBEHHYIO PEAKIIUIO Ha TasioreH (mpoba benbiitelina).

XUMU3M mpolecca:

FeBr3
Ce¢Hs + Bro — C¢HsBr + HBr

OnbiT 7. HykneodunbHoe 3amelieHue rajoreHa B OOKOBOM Iienu
apOMATUYECKUX COCTUHEHUM
PeakTuBbI: XJIOpUCTHIN O€H3MWIT; HUTpAT cepedpa, 0,2 H. pacTBOp.

B npoGupky momemaroT 1 Kamio XJIOPUCTOro OEH3WIIA, 5 Kamenb
BOJIbI, HATPEBAIOT J0 KUICHUS M MPUOABIAIOT 1 KaIIo pacTBOpa HUTpaTa
cepeOpa. HeMemiieHHo BbInagaeT O€bIii 0caioK XJIopuaa cepedpa.

XUMU3M mpolecca:

CsHs-CH2C1 + HOH — C¢Hs-CH2OH + HC1
XJIOpUCTHIN OCH3MUI beH3uinoBeIl criupt

HC1 + AgNO3; — AgCl + HNOs3
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ATOM TajloreHa y YIJIEpOJHOr0 aTroMa OOKOBOM Iienu oOJazaet
OOJILIIION ITOJABUKHOCTBIO.
Bonpocel 115 caMONOATOTOBKH

1. Hanumure ¢popmyny coenudenus: 1,3,4,5-teTpaxiiop-2-MeTUI0EH30II;
2. Hamumure ypaBHEeHHE peakuuu mnoiydenus 1,l-muOpomdTana wu3
aleTUIICHA.
3. Hannmmmre ypaBHEHUS PEAKIUHN 2-XJIOPIPONEHA C PEareHTAMU:
a) ogom (I2); 6) mepmaHraHaTOM Kajus B BOJHOM Cpefie; B) BOAOPOIOM;
I') MaraueM B 2(Upe; 1) MIUAHUIOM KaJIus;, €) aMMHUAKOM.
4. HanuiuTe peakiiuu B CXeMe PEBPAILCHUS:

2-0pomOyTaH — OyTaHoa-2 — OyTeH-2 — 2,2-auxJIopOyTaH
5. PaccuuTaiiTe Maccy npoAyKTOB, IMOJYYECHHBIX IIpU B3aumoaencTsuu 0,5
MOJIb 3-HOJIIEHTaHa C TUAPOKCUJIOM KaJlisl: a) BOJHOM PACTBOPE LIEIOYH;
0) CIUPTOBOM PacCTBOPE IIEITOYH.
6. Kakue mepbl peoCcTOPOKHOCTH HEOOXOIUMBI ITPU padboTe ¢ HOAOM U
mienovamu?

8. AMUHBbI

AMMHBI — TNPOU3BOJHBIE AMMHAKA, B KOTOPBIX aTOMbI BOJOPOJA
3aMEIlEeHbl YTIEBOJOPOJAHBIM PAIUKAIOM. AMUHBI KIACCUPUIUPYIOT IO
YHUCIIy YIJIEBOJIOPOJHBIX TPYII y aromMa a30Ta: MEPBUYHBIC, BTOPUYHBIC,
TPETUYHBIE. B 3aBUCMMOCTH OT MPUPOIBI YTIIEBOJOPOAHBIX 3aMECTUTENEH
paziuyaroT anudatudeckue, apoMaTHUUYECKUE U aJKUIApOMaTUUECKHE
amuHbl. [lo HOmMeHknarype MIOIIAK Ha3zBaHusi aMMHOB NMPOU3BOASAT OT
Ha3BaHUS COOTBETCTBYIOIIUX YIJIEBOJOPOJIOB MpHOaBieHUeM npedukca —
amun. JJII apoMaTUYEeCKHMX aMHHOB 4YacTO MPUMEHSIOT TPUBUAIBHBIE
Ha3BaHUs: aHWIWH, TOJYUINH, aHU3U]IVH.

K Hanbosnee Ba)XHbIM aMHHAM OTHOCSIT:

-METUJIaMUH, OECLBETHBIN ra3 ¢ T. KuIl. -6,5°C, pacTBOPUMBII B BOJIE
Y OPTaHUYECKUX PACTBOPUTENSX;

-TPUATWJIAMUH, O€cClBETHass JKUJIKOCTh ¢ T. kum. 89,7°C,
pacTBOprMas B BOJE€ W CHOUPTE, NPUMEHSIOT KakKk OpPraHU4YeCKOe
OCHOBAHHE;

-aHUJIMH, OeClIBETHAsI KUAKOCTh ¢ T. KuIl. 184,4°C, mpakTu4yecku He
pacTBOprMas BOAE, TOKCUYEH.
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CymiectByeT MHOTO crnoco0oB monydeHuss amMuHoB. [Ilupoxo
MPUMEHSIOT peakuun N-ankuwiupoBanus U N-apuimpoBanus. [Ipu stom
MOJIy4alOT COJM aMHHOB, M3 KOTOPBIX BBIIEIAIOT CBOOOJHBIM aMUH
00paboTKOM PacTBOPOM IeI0UH. B MPOMBIIIIIIEHHOCTH aMUHBI MOJy4aroT
aMMOHOJIU30M CIHPTOB B MPUCYTCTBUHM KAaTAIM3AaTOPOB JETHIpATALINU
npu  300-500°C. BoccTaHOBIEHHE  HUTPOAPEHOB  MNPUBOJUT K
apoMaTU4eCKUM aMuHaM. KpoMe 3TOro MOXKHO BOCCTaHABIIMBATH
HUTPWJIBI, OKCHMBI BOJOPOJOM B TPHUCYTCTBUHM  KaTaJIU3aTOPOB.
BoccraHoBiieHME aMUIOB MPOMCXOAUT NPU JEUCTBUM AIFOMOTHIPUIA
autusi B 3¢dupe. [lepBuuHble aMUHBI TOJIYy4YalOT U3 aMHUIOB KapOOHOBBIX
KHUCJIOT B IIEJIOYHOM pacTBOpe rajorexa (neperpynnuposka ['opmana).

[lepBuyHbIE M BTOPUYHBIE aMUHBI SIBJISIOTCS O4€Hb ciaaObiMu NH-
KuclIoTaMu. Amnudarudyeckue aMUHBI SBISIOTCS 0OoJiee  CUIIBLHBIMU
OCHOBaHMSIMM 4Y€M aMMHakK. biaromapss OCHOBHBIM CBOMCTBaM aMHWHBI
JEerKo O0pa3ylT COJIM C MHUHEPAIbHBIMU KHUCJIOTAMH, KOTOPHIE HWMEIOT
MOHHOE CTPOCHHE.

s aMUHOB XapaKTEPHBI peakuuu ANKWJIAPOBAHUSL.
AJKUIMpPOBaHKUE NMPOBOAAT CIIMPTAMU U TajloreHajJkaHaMu. B pesyinbrare
NEUCTBUA TaJOTC€HAHTUJPUIOB W AHTUJIPUIIOB KUCIOT HA TNEPBUYHBIE U
BTOPUYHBIE aMUHBI 00pa3yrOTCA aMUbl KUCIOT (peakius aluIupoOBaHus).
TpeTnyHble aMUHBI B PEAKLIUIO allUJIMPOBAHUS HE BCTYNAIOT. .

[lepBuuHble aMHHBI BCTYIAIOT B pEAKIUM C KETOHAMU U
albJIeTUJIaMH C O0Opa30BaHUEM COOTBETCTBYIOLIMX WMHUHOB. BTOpuuHbIE
aMUHBI 00Pa3yIOT C AJIbJIETUIAMHA U KETOHAMU €HAMUHBL..

AmMuHorpynna B O€H30JIbHOM KOJIbIIE BBICTYIAET B KAYECTBE Opmo,
napa-opueHtanra. OAHAKO B MNPHUCYTCTBHUM CWIBHBIX MHWHEPAJIbHBIX
KHUCJIOT aMHUHOTpyNna MpPOTOHUPYETCS ¢ OO0pa30BaHHEM aMMOHHEBOM
IpYyNIbl, KOTOpas ABISETCS Mema-OpueHTaHToM. IlosroMy wyacrto
OPOBOJAT  3aIIUTy AMHUHOTPYNIIBI —  ANWIMPOBAHUEM  YKCYCHBIM
aHTUPUIOM, KOTOPBIN JIETKO THIPOIM3YETCSA O CBOOOJHOTO aMHHA.

[lepBuunble aMUHBI aTU(AaTUUECKOTO Psifla PearupyrT ¢ a30TUCTON
KHUCIJIOTOM C BBIJICJICHHEM a30Ta (KauyeCTBEHHAs peakius Ha IMEepPBUYHbBIC
aMUHBI), a ApOMATUYECKOTO psAsia 00pa3yroT CoJid IUa30HusA. BropuuHbie
aMUHBI apOMATHYECKOTO psjga 00pa3yloT C a30THCTOM KHCIOTOM N-
HUTPO30aMUHBI (OOBIYHO SPKO->KEJITOTO IIBETA).

Heans padoThl: cuHTe3 anudaTUUYECKUX U apOMATHUYECKUX aMHHOB U
U3YUYCHHUE UX XUMUUYECKHUX CBOMCTB.
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OmneIT 1. CuaTEe3 METHIIAMUHA U3 alleTaMUIa

PeakTuBbl: areramua, OpoM, THIPOKCH] HATpHs (KOHIICHTPUPOBAHHBIN U
0,1 H. pacTBOD), €.

OO6opynoBanue: TMPoOOMpPKA ¢ Ta300TBOJHOM TPyOKOH, Aep)KaTeb,
CIIUPTOBKA.

B npoGupky mnomemniaroT HECKOJIBKO KpPYIMUHOK aieramuia, 3-4
KaIid JUCTUJTMPOBAHHOM BOABI U 2 Karud Opoma.

NHC(O)CHj

Br, NaOH
—» CH;3NH,

OxnaxaaroT MPOOUPKY XOJOAHON BOJOW M K cMecHU AO0OABISIOT IO
KaruIsiM KOHIICHTPUPOBAHHBIN PACTBOP WIEIOUM JIO OOECIIBEUMBAHUS TPU
nepemeruBanuu. [lociae oOecrBeunBanus OpomMa J00aBIAIOT 2 Karliu
paz0OaBinenHoil menoun. Jlasee mTPOOHUPKY 3aKphIBAIOT MPOOKOH ¢
ra300TBOJIHOM TpyOKOi, KOHEI] KOTOPOil OMyCKAatOT B MPOOUPKY C BOJIOU,
oxJaxaaemMyto JbaoM. HarpeBaroT coaepkumoe npooupku. [lossusercs
3amax METUJIaMUHA — CIPOU phIOBI 1 aMMHaKa.

MeTtunamMuH — ras3, KOTOPbIM 0Opa3yeT C COJSHOW KHCIOTOM
COJISTHOKHCIIBIM MeTHUJaMuH. J[JIsI €ro MoJydeHusl K Ta300TBOJHON TpyOKe
HOJHOCAT TaJO4YKy, CMOYEHHYIO COJIIHOW KHUCIOTOM M HaOMI0AaroT
o0pa3oBaHue 0O€JIoro KpHUCTaUIMYECKoro ocajka. Hanumure ypaBHeHUE
PEAKIMU U CIIETAUTE BBIBO/I.

OmnbIT 2. [lonydenue anietannnmaa

PeakTuBbI: aHWJIMH, YKCYCHBIA aHTUIPUL.

OOopynoBaHue: MNpoOUpKa, CTEKJISHHAs Majlloyka, nOpuodbop i
NEPEKPUCTATITU3ALINH.

B npoOupky HanuBaroT 1-2 Karmim CBEXXENPUTOTOBIECHHOTO aHUJIMHA,
2-3 Karid AUCTUUIMPOBAHHOW BOJBI U 2-3 Karld YKCYCHOTI'O aHTHApPHUIA.
CTeKJISTHHOM  TajJOYKOM  TIHIATEIBHO  IMEPEMEIIMBAIOT  COACPKHUMOE
npoOUpKH A0 o0O0pa3oBaHUsl KPUCTALUIOB aneTaHunuaa. DOuiabTpyroT,
OCaJIOK CyIIaT Ha BO3AYXE.
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NH; NHC(O)CH,4

ACZO
—_—
-AcOH

O4HCTKY TPOBOIAT MEPEKPUCTAIIM3ANNEN U3 AUCTHUILUIMPOBAHHOMN
BoJbl. Jls »STOro K ocagky B NpoOMpPKE HalUBalOT 4-6 Kamesb
TUCTWINPOBAHHOW  BOJABI, HArpeBarOT O KHIEHUS, (QUIbTPYIOT,
buIbTpaT OXJAXAAIOT UM 0CaJA0K OTHUIBTPOBBIBAIOT. M3mepsitoT
TEMIIEPaTypy IUIABJICHUS U CPAaBHUBAIOT C JIMTEPATYPHBIMU JTAHHBIMU.

OmnbIt 3. [lonyuenune aHnnrHa

PeakTuBel W MaTepualibl:  HUTPOOEH30JI,  TpaHyJbl  OJIOBa,
KOHILIEHTPUPOBAHHAS KUCIIOTa, OpOMHas BOJia.

O06opyioBaHuE: MPOOUPKH, IEPKATENb, CIUPTOBKA.

B 1npoOupky mnomemiaroT TpaHydy ojoBa, HamuBarT 0,5 wmia
KOHLIECHTPUPOBAHHOW  COJIIHOW  KUCJIOTBI M J0OABISIOT  KaIulko
HUTpOOEH30ya. bypHO HauMHaeTcs peakuus, KOTopas ociabeBaeT yepe3
HECKOJIbKO MUHYT. [ MOJHOTO MPOXOXKIACHUS PEAKUUU COIACPKUMOE
npOOUPKHU HArpeBaroT JO MCUE3HOBEHHUS 3araxa HUTPoOeH30s1a (TOPbKOTO
MuHAIS ). OXJIaKIAI0T.

N02 NH2

HCI, Sn

[ToaTBepk1at0T MOJIy4YEHHE aHWIMHA PEeaKluell ¢ OpPOMHON BOJOM.
Jns sroro moMemaroT 2-3 Kaluld PEAKIMOHHOW CMECH B OTICIBbHYIO
npoOUpKy W J00aBiIsOT 2-3 Karuk OpOMHOM BOJIBI, HAOIIOIAIOT
oOpasoBanue 0enoit Mytu (2,4,6-tprudbpompenona). Hanummnre ypaBHeHue
pEeaKkIuu.

OmnbIT 4. O6pa3zoBanue cojiel aHMIMHA
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PeakTuBpl M MarTepuasibl: aHWIMH, PAcTBOpP cepHOM KuUCIOThl 0,1H.,
KOHILICHTPUPOBAHHASI COJISTHASI KUCJIOTA, JIJAKMYCOBasi OyMaXkKa, TUIPOKCHU]T
Hatpust 0,1 H. pacTBOD.

CmemmBaroT B mpoOupke 1-2 Kamiu CBEeKENeperHaHHOr0 aHUIIMHA C
7-8 KamsiMM JUCTWUIMPOBAHHOM BOJbI. [IpoBepsArOoT peakuuio cpenbl
nakMycoBor Oymakkou. IlomydeHHYI0 HMYJBCHUIO TIEPEHOCSAT B JBE
npooupku (mopoBHYy). B mepByro mnpoOupky m00aBisoT 2-3  Kaau
pacTBOpa CEpHOM KHUCJIOTHI M HaOMIOJaroT oOpa3oBaHUE OCajKa, a B
JIPYTyr0 TPOOUPKY A00ABISIIOT 2-3 KaIljld KOHIEHTPUPOBAHHON COJITHOU
KHUCIIOTHI 10 OO0pa3oBaHMs MPO3pavyHOro pacTBopa. Hamuimre peakiuu
oOpazoBaHusi cojie. IlomydeHHbIe COJIM pazjiararoTcs IO JSUCTBHEM
pacTBOpa THApoKcHaa Hatpud. s 3Toro 100aBbTe B KAy MPOOUPKY
HECKOJIBKO Karejab pacTBOpa LIEJIOYM 10 IOSABJIECHUS MYTH U MPOBEPSIOT
peakuuto cpeapl. Hanummre peakiuyu.

OmnsIT S. bpoMupoBanne aHWIMHA
PeakTuBbI: aHMJIMH BOJIHBIN, OpOMHas BOJia.

NH, NH;

Br, (H,0)

-3 HBr

Br
B npoOupky nomemaror 2-3 kamid OpoMHOW BOABI M 1 Karuio BOJHOTO
pactBopa aHwinHa. [losBisercs O0CamoOK  CBETJIO-KEJNTOrO  ILIBETA
(KauecTBEHHAs PeaKIus).

OnbIT 6. /[Ma30TUPOBAHUE AHWIMHA U XUMHUYECKUE MTPEBPALLICHUSA
PeakTuBbI 1 MaTepualbl: aHWIWH, KOHIEHTPUPOBAHHAS COJISIHAS KUCIIOTA,
HUTPUT HATpUs, HoAKpaxMmajbHas Oymaxka, JieJl, PacTBOp XJIOpHUIa
xenesa (III), B-nadron, pactBop eaxoro Hatpus 0,1 H.

O6opyaoBanue: MPoOUPKH, BOAsTHAS OaHS.

[Tomemiator B npobupky | Kamio CBEKENEPErHaHHOTO aHWIMHA, 5
KareJib KOHIECHTPUPOBAHHOW COJIIHOM KHUCJIOTBI M KycodeKk Jbaa. [Ipu
HEMPEPHIBHOM BCTPSIXMBAHWU HEOOJIBIIUMHU TMOPUUAMHU J00aBISAIOT 5-6
Kamejlb pacTBopa HUTpUTa Hatpusa. [anee mnpoBoasaT mpolOy 1o
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HoaKpaxManbHON OyMa)kKke Ha OKOHUYAHHME PEaKIUK AUa30TupoBanus. s
3TOrO0  OIYCKAIOT B MPOOHMPKY CTEKISIHHYIO NaJIOYKy M HAHOCAT Ha
HonkpaxmanbHyto OyMaxkky. IlosiBieHne roayOOro WM  CHHETO
OKpaIllMBaHUs YKa3blBa€T HA OKOHYAHUE PEAKLMU IUa30TUpOBaHus. Ecimn
npoba oTpuuaTenbHa, TO JOOABISAIOT 1-2 KariM pacTBOpa HUTPUTA HATPUS
¥ IOBTOPSIIOT 1po0y. [Tocne nomenaroT mpoOUpKYy B JIE.

NH, N,* CI

NaNO,, HCI

PactBop xnopuna ¢heHUIIua30Hus JeIAT Ha IBE YACTU U Pa3IuBaIOT
no npooupkaM. OaHy MpoOMPKY HArpeBarOT Ha KUISIIEH BOASHOW OaHe
70 TIpeKpalieHus BbIJEICHUsI My3bIpbKOB. Ha moBepxHOCTH 00pa3yeTcs
TEeMHOE€ MACJISTHUCTOE IIATHO ¢ 3amaxoMm (enona. [[00aBisOT Karuio
pactBopa xJyopuaa xenesa (III) — nosBusercss PpuosieToBoe oKpalivBaHue
(kauecTBEHHAs peakiusi Ha (EHOIIbI).

Bo BTOpYy10 nMpobupky 100aBsAIOT 2-3 Karu pacTBopa B-HadTosa B
IIEJIOYHOM pacTBOpe. Brimamaer ocagok OpaH)KEBO-KPaCHOTO IBETa
Kpacutens B-nadtunazoden3ona. Hanummre ypaBHEHUS peakiiuii.

Bomnpocs! 1u1st caMonpoBepKH
1. Kakyrwo cpeny mnoka3plBaeT pacTBOp METWJIAMUHA B BOJHOM cpene?
Hanummure ypaBHEHUE pEaKIUU.
2. ITo xakoMy ME€XaHU3MY MPOTEKAET AlMINPOBaHNE aHWIMHA? Hanummure
MEXaHHU3M PEAKIIHH.
3. Hanumurre ka4eCTBEHHYIO PEAKIIMIO Ha aHUJIVH.
4. B Kakux yCIOBHUAX MOKHO MPOBOJUTH BOCCTAHOBJICHUE HUTPOTPYIIIHI B
apOMaTUYECKUX COEAUHEHUSX 10 AMUHOTPYIIIbI?
5. Kto saBnsieTcst 6oJjiee CUIIbHBIM OCHOBAHMEM — aHWJIMH WA METUJIaMUH?
6. Hanummure peaknuio pas3ioKEeHUs COJSHOKUCIOrO aHWJIWHA TIO]]
JNEUCTBUEM PACTBOPA LIEIOYH.
7. CpaBHHATE PaCTBOPUMOCTh AHWUJIMHA U €TI0 COJICH.
8. CpaBHHUTE YCJIOBHS OpOMUPOBAHHUS aHUJIMHA U O€H30J1a.
9. Kakue peareHTbl OPUMEHSIOT ISl TUA30TUPOBAHUS apOMaTUUYECKUX
aMHHOB?
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10.Kakue peakium OTHOCAT K peakmusaM azocodetanusi? [e Hamum
MPUMEHEHUE MPOTYKTHI PEAKIINI a30COUYETAHMUS.

A. CIIUPTBI

OmnpiT 1. OnpenesieHue CTPOCHUs CIIUPTOB.

[Ipu momomu npoOsl Jlykaca MOXKHO YCTaHOBHTBH, SIBJISIETCS JIU
JAHHBIM COUPT MEPBUYHBIM, BTOPUUYHBIM WJIA TPETUYHBIM. [lepBUYHBIN
CIIUPT OCTAeTCs MPO3PAYHBIM, BTOPUYHBIM — MYTHEET, a TPETUYHBIU
BCTYIAET B XUMHUYECKYIO PEAKIIMIO ¢ 00pa30BaHUEM TaJIOreHaIKUIIA.

bepyr 3 npoOupku, HYMEpPYIOT BOCKOBBIM KapaHJalIloOM |
NPUIMBAIOT B KaXIylO MO 2 Kaluiu cnupTa (B MEPBYIO — MPOMAHOJ, BO
BTOPYIO — 2-TIPOMAHOJI U B TPEThIO — mpem-0yTaHom). 3aTeM B MPOOUPKHU
OpWIMBAIOT 1O S5 Kamenb peaktnBa Jlykaca (XJIOpUCTBIM IMHK,
PACTBOPEHHBIN B KOHIICHTPUPOBAHHOMN COJISIHOM KHUCJIOTE), B30aJIThIBAIOT
COJIEPKUMOE TPOOUPOK U OCTABJISIOT CTOSATH | MUH.

B mpobupke ¢ mpomaHOIOM pacTBOp OCTAETCA MPO3pPadyHbIM,
pacTBOop 2-mpomaHoyia Clierka MYTHEET, a B MPOOUpKE C mpem-
OyTaHOJIOM 00pa3yeTcs Ha THE MaC/ITHUCTAs Karuis.

[Tyt peakuuro U AEIa0T BBIBOI.

OneiTr 2. OOHapyKeHHMe NPHUCYTCTBUS BOAbI B CHHUPTE U
00e3BOKMBaHHE CIIUPTA.

B cyxyto npoOupKy nomMemnaroT HECKOJIbKO KPUCTAIIIOB OE3BOIHOTO
cyabara meaun U A00aBisioT 3-4 kamm 9taHoia. CMech XOpOIIO
BCTPSIXMBAIOT MW  CJerKa HarpeBarT. benplii  MOpomok  OBICTPO
OKpalmBaeTcs B rofiyooil uBeT. OOBSACHSIOT MOSIBJICHUE IIBETA U JIEJIAI0T
BBIBOJI.

OnbiT 3. CBOMCTBA H30AMUJIOBOI0 CIIMPTA.

B cyxyio mnpobupky mnomemarT 1 M H30aMHJIOBOTO CIUpPTa U
OTMEYAIOT ero 3amax. M30aMuioBbI CHOUPT HMEET CHeHUPUUECKUI
3amax, OH pa3Apa)kaeT JbIXaTelibHble MYyTH (BBI3BIBACT Kalllelb).
JloGaBnsaoT S5 Kamenb BOJbl M B30anThiBaroT. OOpa3yercs MyTHas
KHUIKOCTb — AIMYJIbCHUS, KOTOpasi OBICTPO pacciianBaeTCsl.

B npo6upky co cMechi0 H30aMHUJIOBOTO CITMPTAa U BOJBI JOOABISAIOT
KaIlJIl0 BOJIHOTO pacTBOpa  Hoja B MOJMCTOM KaJlMM U B30ajITHIBAIOT.
HMon pacTBOpsieTcss B HM30aMMJIOBOM CIMpTa JIydlle, 4eM B BOJIE,
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IIO3TOMY TPU BCTPAXUBAHHUM MEPEXOJIUT U3 BOJHOIO B CIIMPTOBOM CJIOM,
OKpAaIlIUBasi €r0 B KEIThIN UBET. JleIaroT BEIBOL.
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OnbiT 4. B3aumMoaeicTBue IJIMIEPUHA ¢ THAPOKCHUIAOM MeIH
II).

[TomemaroT B npobupky 1 mi pactBopa cyibdara meau, 1 mi
pacTBOpa €IKOrO HaTpa M IMEpEeMEIIMBAIOT — 00pa3yeTcss roiay0oi
CTYACHUCTBIA ocanok rugapokcwia meau (I1). B mpodbupky nobaistor 2
KaIulu TJIUIEPUHA U B30AITHIBAIOT coAepkuMoe. OcasloKk pacTBOPSETCIU
NOSIBIISIETCSI TEMHO-CMHEE OKpalllMBaHHWE BCIEJICTBUE O0OOpa3oBaHUs
rmnepara  Mmeau. Hanummre peakuuio 00pa3oBaHMs  XEJIATHOTO
COCIMHEHUS U CAEIANTE BBIBO/I.

OnbIT 5. Okucienue 3ranona okcuaom meau (I1).

B cyxyrwo npobupky mnomemiaroT 2 Kamid 3TaHoia. Jlepka cnupaib
Y3 MEJHOW MPOBOJIOKH MUHIIETOM, HarpeBaroT €€ B IUIAMEHU TOPEIIKU 10
MOSIBJICHUS YepHOro HajieTa okcuna meau (11). Jdamee ropsiayro crivpanib
OIyCKAaloT B MPOOUPKY C 3TaHOJOM. YepHas MOBEPXHOCTb CIUpAIH
HEMEJJICHHO CTAaHOBUTCS 30JOTHUCTOM BCIIECICTBHE BOCCTAHOBIICHUS
okcuga Memu. I[lpum 3TOM omymaercss XapakTepHBIM 3amax 3TaHAJ
(3amax si0J10K).

[TonTBepxkaeHneM 00pa30BaHUSI TAHAIS MOXKET CIY>KUTh IIBETHAS
peakiusi ¢ (PYyKCHHCEpHUCTOW KucIoTol. B mpoOupky nomemiator 3
Karuii pacTBopa (YKCHHCEPHUCTOW KHCIOTBI W THUIIETKONW BHOCAT 1
KaIuIio MoJIydeHHOro pactBopa. [losiBiseTcs po3oBo-proaeToBasioOKpacka
(1IBETHAsI peakiys Ha alibJACTU).

[IAyT peakuuo OKUCICHUS U AENat0T BBIBOJ,.

OmnbIT 6. ['openue ciupra.

CoupT BOCIUIAMEHSIETCS HE TOJIBKO MPU IMOKUTAaHUM, HO W MOpPHU
JICUCTBUH PSAJIAa OKUCIIUTEIEH.

CTEeKIIHHYIO Majo4YKy CMAYMBAIOT B KOHIIEHTPUPOBAHHOU CEPHOMU
KUCJIOTE Y MPUTPAruBAIOTCS €10 K U3MEIbUYCHHOMY MEPMAHTaHATy KaJus
Tak, YTOObl €ro KPyNUHKM MNpuiuiim K mnaiouke. [locme 3Toro
IpUKacarTcs Majoykon ¢ kKpynmuHkamMu KMnO4 K QUTHIIIO CTMPTOBKH,
MPEIBAPUTEIIbHO CMOYEHHOMY cruptoM. Dutunb 3aropaercs. Kakum
miaMeHeM ropuT cnupt? Hammmwmre ypaBHeHue peakuuil. Chenaiite
BBIBO/I.

OmnbiT 7. OKHCIEHHE 3TUJIOBOT0 CIUPTA XPOMOBOM CMECHIO.

B npobupky Hameiite 2 mi 3TuiaoBoro cnupTta. JlobaBeTe 1 Karmio
2H. H2SO4 1 2 xammu 0,5 H. K2Cr2O7.
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ITosmyyeHHBIN OpaHXKEBBIM pPACTBOP HArpeWre HaJ IUIAMEHEM
rOpeNiKM J0 Hayajaa u3MeHeHus 1BeTa. OOBIYHO yXe 4epe3 HECKOJbKO
CEKYyH/l I[BET PacTBOpPa CTAHOBUTCS CUHEBATO-3€JIeHbIM. OJIHOBPEMEHHO
OIYIIAECTCS XapaKTEePHBIN 3anax YKCYCHOTO anbaerua,
HAaIOMHUHAIOUIUH 3a11aX aHTOHOBCKHUX SIOJIOK.

C nomMomIbI0 NUIETKA BBEAUTE | KaIUIO MOJIYYEHHOTO pacTBOpa B
npoOUpKY, MPEABAPUTEIBLHO MTOMECTUB TyJla 3 Karulkl (PyKCHHCEPHHUCTOM
kucnothbl. [losiBisiercs po30BO-(HoNeTOBass OKpacka (LIBETHAs peaKiMs
Ha aJIbACTHU).

Hamummure cxeMy peaknud OKHUCIEHUsS JTWIOBOTO CIHPTA.
Crenanre BBIBOJ,.

Omnbit 8. [Hosryyenue oao¢gopMa u3 ITWIOBOIO CIIMPTA.

ITomectuTre B mnpobupky | ™My STWIOBOro cnupra, 3  Karuiu
pacTBopa Hoja B oauae kanus (pactBop JIroross) u npu BCTPSIXMBAaHUU
no0aBbTe HEckoJibKO Kamenab 2H. NaOH o oOecriBeunBaHusl pacTBOpa.
[TpoOupky nojorpeiire. Yike npu ciiaboM MOAOTPEBAHNUM, 1aKe OT Teria
PYKH, HOSIBIISIETCS JKENTOBATAS MYTh C XapAKTEPHBIM CTOMKHM 3aIaxoM
rogodpopma. Ecau MyTh pacTBOpmiiach, TO K TEIUIOMY PacTBOpPY HAJO
emnie npuOaBuTh 3-5 Kamenb pacTtBopa oma. Ilogoxaure 2-3 MuUH, TTOKa
KPUCTAILIIBI CPOPMUPYIOTCS.

[Ipu nomomu JOMaTKH BO3BMHUTE CO JHA MPOOMPKU HEMHOIO
ocajJka ¢ KpucTauiamMu HogodopmMa M MEPEHECUTE MX Ha MPEIMETHOE
crekno. llocMoTpuTe KpuCTaUIBl MOJ MHUKPOCKONIOM — OHH HWMEIOT
dbopMy NMpaBUWIbHBIX HIECTUYTOIBHUKOB WM IIECTUKOHEYHBIX 3BE3/10YEK
B BUJIC CHEXXHUHOK. 3apucyiite popmy KpuctaiuioB. Hanummure peakiuio
U CIEJIANTE BHIBOJI.

OnbIT 9. OMBLUICHHE KUPOB

B Hebonpiyto dhapopoByro yamiky MoMemarT 5 M KaCTOPOBOTO
mMaciia U 4 kamnsg 3 %-HOro pacrtBopa enkoro Harpa. CrexisHOu
NaJOYKOM THIATEIbHO MEPEMEIINBAIOT CMECH 10 MOJYYEHHUSIOHOPOIHOM
IMYJIbCUHU.

Hanee crtaBat ¢apdopoByr0 HallKy Ha 3aKpBITYIO 3JEKTPUUYECKY
IUIMTKY ¥ HarpeBaroT MpHU MEePEMENIMBAHUU 10 MOJYYEHHS] OJHOPOIHOM
nmpo3payHoi  ciabo  kentor  KuAakocTH.  JloGaBmsroT 2 M
JUCTUJLTUPOBAHHONW BOJIBI M OMSATh HArpeBarOT JO TOJHOTO HCIapeHUs
BOJIbl TP HETIPEPHIBHOM NEPEMEIINBAHUY CTEKIISIHHON MaI0YKOH.
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CaumaoT ¢aphopoByr0 dallKy C OSJEKTPUYECKOM IIIUTHI H
MOJIy4aloT KyCOUYeK MbLJIa O€JIOro 1BETa.
JlenaroT BBIBOJ M UIITYT PEAKIIMIO THAPOIN3a KUPa.

b. PEHOJIbI

OmnbiT 10. PacTBOpenue ¢penosia B Boae.

[TomematoT B mpoOupKy 2 Mii pactBopa (eHoJia, MPUIUBAIOT 2 M
TUCTWUIMPOBAHHOM BoAbl M B30anThiBaloT. (OOpasyercs MyTHas
KUIKOCTh — OHMyidbcuss (¢eHona. J[awT cogepxumomy MpoOHpPKU
orcTtosaThCA. [locne oTcTanBaHusl SMyJIbCUA MOCTENEHHO PACCIANBACTCS:
BEPXHUM CJIOM — pacTBOp (peHosa B BOJE, HUKHUM — PAcTBOP BOJIBI B
dbenore.

@eHOoNT IUIOXO PacTBOPUM B XOJOAHOM Boje. OCTOPOKHO
HarpeBaroT cojepxumoe npooupku. [lomydaercss oAHOPOAHBIN PACTBOP.
[Ipu oxnaxaeHUM BHOBb 00pa3yeTcs MyTHas KUJIKOCTb. [[enatoT BHIBO/I.

OneiTr 11. Peakuust ¢eHosia M MHOrOaTOMHBIX (PEHOJIOB €
xJopuaom keqaesza (III).

1. ITomemaror B npobupky 1 ma pactBopa deHoma, nodasisitor 1
MJI Boabl M 1 Kammo pactBopa xjopuaa kenesa (III). IlosBisercs
WHTEHCUBHOE KPacHO-(HOJIETOBOE OKpaIlliBaHUE.

Hanuiure peakiuio o0pa3oBaHUsl OKPAIIEHHOTO KOMILIEKCHOTO
coenuuenus CsHsOFeClo.

2. B oany npoOupky BHOCAT 1 MJ pacTBOpa MHUpOKaTeXwHa, B
Ipyryto — 1 M pacTBOopa pe3opUMHA, B TPEThIO —  IIENOTKY
TUPOXUHOHA U B YETBEPTYIO — MUPOTrajijioia. B kaxmayio u3 npoOupok
n00aBJISIIOT 1O 1 Karuie pacTBopa XJIOpuaa >kelesa.

[Ipu 3TOM B MEpBOIl MPOOUPKE MOSABIAETCS 3€JIEHOE OKpallMBaHUE,
BO BTOpOil — (uOJIETOBOE, B TPEThEH — 3€JIEHOE, MOMEHTAJIBHO
MEPEXOIAIIEE B XKENTOE, U B YETBEPTON — KPACHOE.
Hanummre peakuuu u caenante BoIO.

OmnbIT 12. IHonyyenne 2,4,6-rpudpom¢peno.ia.

B npo6upky BHOCAT 1 My OPOMHOM BOJBI M JOOABISIOT KaILIIO
BOJIHOTO pacTBOpa eHomna. IIpu aTom OpoMHast Bojia 00ECIIBEYNBACTCS U
KUJIKOCTh MYTHEET BCJEJCTBUE OOpa3zoBaHMs Oenoro ocaiaka 2.,4,6-
TpubpoMdenosia. Hanummre peakiuio u cienanTe BHIBO/I.
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OnbiT 13. IBeTHbIe peakuMd MHOIOATOMHBIX ()EHOJIOB €
XJIOPHUOM 3KeJie3a Ha GUJIbTPOBAJIBLHOM Oymare.

Ha monocky ¢unabTpoBambHoit Oymaru (3 x 7 cM) HaHOCAT 1o 1
Karule pacTBOpa IHUpOKATeXMHa M nuporamiona. Korga kammm
PaCIUIBIBYTCS, B LIEHTP Ka)KJIOTO IISITHA MOMEIIAKT MO KaIule pacTBopa
xnopuna xkeneza (1) — mpoAyKThl OKHCICHHS pacHpeaeistoTCs B BHUJC
KOHILIEHTPUYECKUX KOJIEll, HAOJIIOJAI0T pacIpeeUTENbHYIO
xpomarorpaduto Ha Oymare. [loaydeHHYI0 XpoMaTorpaMMy MNPUIIOXKHUTE
K pabodemMy KypHay.

OmnbiT 14. L{BeTHBIE peakuun HAPTOIOB ¢ XJIOPHBIM KeJIe30M.

B mnpoOupky moMemaeT HECKOJbKO KPHUCTAIOB o-HadToma u
noOapisitor 1 M1 3TtaHona (HadTodbl MIIOXO pacTBOpuMbl B Boze). K
CIIUPTOBOMY PacTBOpPY o-HadToa 700aBISIOT 1 Karito XJopua xKejesa
(Il) — mnosBasercs (QuoneToBOE OKpaluBaHue. TakoW >Ke OIBIT
MOBTOPAIOT ¢ [-HadTOJIOM, KOTOpPBIM JaeT CHaudajia 3€JIE€HOBATOE
OKpaIllMBaHKE, a 3aT€M BBIMAJACT 0CaI0K 0eoro 1BeTa. J(enarT BBIBO/I.

OmnbiT 15. Jloka3aTesibCTBO KHCJIOTHOT0 Xapakrepa (¢eHoJia.

B mnpo6upky mnomectutre 1 Mia ¢eHOIBHON BOABI U J100aBbTE
Kpuctauimk  (enoma. Bzbontaiite comepkumoe  mpodOupku. K
MOJIYYeHHON MYTHOH 3MyJbcuU (PeHosia B Boje J00aBbTe | Kamio 2H.
NaOH. Yto BbI HaOm012€TE?

Coxpanume NONIYYEHHLIU pacmeop ¢henonsama Hampus O
NOCAe0VIOUUX ONbINOG.

3anuImmuTe ypaBHGHHE pPEakIMH, 0003HAYMB CIBHUT JJICKTPOHHBIX
JI0THOCTEN B MoJiekyJie dheHosa. Caenaite BBIBO,.

OnbiT 16. Pa3znoxkenue peHosiTa HATPUA KUCTOTOM.

PactBop peHonaTa HaTpUs pazaenute Ha 2 yactu. K mepBoit yactu
no6aBpre 1-2 xamm 2H. HCL JXugkocTs MyTHEET BCICACTBHE
BBIJIEJICHUS] CBOOOHOTO (peHoa.

3anuiiMTe ypaBHEHHE pa3lokeHUus (EeHoJiATa HATPUsS COJISTHOU
kruciioTor. CaenaiTe BEIBOI.

OmnbiT 17. Ionyyenue penosipopmMasibaeruIHon CMOJIbI.

[Tomectutre B mpoOupky 4 kamim >kujnkoro ¢enona. JlobaBeTe K
HeMy 5 xkanenb 40%-Horo ¢dopmanuHa W yOeAUTECh B TOM, 4YTO
NOJIy4YaeTCs MPO3payHbIi pacTBOp.
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JloGaBbTe K MIOJIy4YEHHOMY pacTBoOpy 1-2 KaIruiy
KOHLICHTPUPOBAHHOW COJISHOW KHCJIOTBI M IIOCTaBbTE B KHILSIIYIO
BOJsiHYI0 OaHro. Yepe3 5-10 MHUH THIATENBHOTO TMEPEMENIUBAHUS MU
KUMsTYeHUs: oOpasyercss (eHonpopMalibieTuHAs CMOJa — TBEPIbIi
KyCOU€K, KOTOPBI MOKHO BBITPSIXHYTh W3 mpoOupku. Hamwumumre
PEAKIMIO U CHAETIANTE BBIBO/I.

Onpit 18. Ilosryyenune n-uutpo3odeHoia.

Cmemraiite B mpoOupke 2 M KoHIeHTpupoBanHoi H>SOs (s
soimsdicHom wikagy!) u menorky deHosa (mmarenb), OXJaAuTe MU
nob6aspTe 0,5 MJI pacTBOopa HUTpUTA HATpus, Nepemeniaite. PacTBop
OKpaIllUBA€TCsI B 3€JIEHBIM 1BET, NPU BBUIMBAHUU COIEPHKUMOIO
MPOOUPKHU B APYTYIO0 MMPOOUPKY C 5 MJI BOJIBI IIBET U3MEHSAETCSI B PO30BO-
KpacHbld. Ilpu moamenaunBaHuM po30Basi OKpacKa IIEPEXOJIHUT B
3€JICHYIO WJIA CUHEBATYIO.

[IpuBenuTe cxemy peakiuu, JEKAIYI0 B OCHOBE JAHHOTO OIbITA.
CnenaiiTe BBIBO/I.

JlabopaTopnast padora Ne 2 AMUHO- U HUTPOCOEAUHEHUA

AMunbl — TPOU3BOJHBIE AMMHAKA, B KOTOPBIX aTOMbI BOJOPOJA
3aMelIeHbl OJJHUM WM HECKOJIbKUMU YTIIEBOJOPOIHBIMU paJIuKaIaMHu.

Paznuuator nepBuunsie CH3NH: (Metunamun), Bropuunbie CHz—
NH-CH3 (numetunamus), Tpetuunbie (CH3)3N (TpuMeTniiaMuH) aMUHBL.
B 3aBucuMocTd OT HpUpPOBI YTIECBOJOPOIHBIX PaJIUKAIOB OHU OBIBAIOT
anupaTuyeckumMu  (METWJIAMHH), apOMaTHUYEeCKUMU (aMUHOOEH301,
aHWJIVH), aJKWJIapOMaTUHYECKUMHU (METUI(EHUIaMUH).

Yame  Bcero  Ha3bplBAlOT 1O  paguKalIo-()yHKIIMOHAIBHOU
HOMEHKJIATYpEe — Ha3BaHUA MPOU3BOASAT OT HA3BaHUU YIJIEBOJOPOIHBIX
IpyII, CBS3aHHBIX C aroMoM a3ota (MetwnTwiamuH). Ilo
Homenknatype MIOIIAK  wHa3Banusi  oOpa3yloT OT  Ha3BaHUU
COOTBETCTBYIOIIUX YTJIEBOAOPOAOB MPUOABICHUEM MOCTPUKCA —amuH (2-
OyranamuH). Jlns apomMaTHYEeCKMX AaMHUHOB YacTO  yHOTPEOJISIIOT
TpUBUAIbHBIC Ha3BAHUSI.

[TonmyyaroT MO peakuuy TrajoreHAJIKAaOoB C aMMHUAKOM JIHOO
aMUHaMU, aJKWJIMPOBAHUEM AaMHUHOB CIIUPTaMH, aJKWIMPOBAHUEM U
apWJIMPOBAHHEM aHWINHA, BOCCTAHOBJIECHUEM HHUTPOCOEAMHEHUU (Ooiiee
XapakTepHO Il apOMAaTUYECKUX aMHUHOB), BOCCTAHOBJIECHHUEM HUTPHUIIOB
U OKCHMOB, BOCCTAaHOBUTEJIbHBIM aMUHUPOBAHUEM AaJIbJCTHIOB
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aMMHUAKOM B TMPUCYTCTBUM KAaTaJlU3aTOpP, BOCCTAHOBJIECHUEM aMUJIOB
KapOOHOBBIX KHCIIOT U IPyTUMU METOAAMH.

ATOM a30Ta HaxOOUTCS B Sp -TMOPMIHOM COCTOSHHUHM M HMMEET
HEMOJIEJIEHHYI0 Mapy 3JEKTPOHOB, OOYCIABIMBAIOUIEH OCHOBHBIE
CBOWCTBA aMHUHOB.

SABnstoTcss oueHb cnabbiMu NH-kucinoramum u ppu A€HCTBUH
CHUJIBHBIX OCHOBaHUI 00pa3yroT COJIH.

SBISIIOTCA CUIIBHBIMM OCHOBaHMsIMU. B razoBoii (ase yBenudeHue
KOJIMYECTBA 3aMECTUTENIEW IPUBOAUT K YBEIWYEHHUIO OCHOBHOCTH, B
OPUCYTCTBUU pacTBOpuTens (3ghghexm conveamayuu) OCHOBHOCTb MaIa€T
C YBEJIMYEHUEM YHCIIA 3aMECTUTENEH, T. €. TPUATUIIAMHUH SIBJIAETCS Ooliee
CJIa0bIM OCHOBAHHMEM I10 CPaBHEHUIO C TUATHWIAMHHOM, 3THUJIAMUHOM,
aMMUaKoOM. ApoMaTHYeCKHEe aMHUHBlI 0OoJiee cliadble OCHOBaHHUS IO
CPABHEHUIO C aM(PaTUIECKUMHU AMUHAMU.

XapakTepHbl peaklMH HYKICO(PUIBHOTO 3aMEUIEHUs, K KOTOPbIM
OTHOCST PEAKIUU AIKUIUPOBAHUS WU AYUIUPOBAHUs. AJTKUINPOBAHUE
OPOBOJAT TaJOTCHAJIKAHAMH M COUPTAMHU. AUUIUPOBAHUE MPOBOMAST
TAIOTEHAHTUAPUAAMU W aHTUIpPUAAMU KHCIOT, a TaKXKe alKWI- U
apwicyib(oxyopugaMd M MHOJy4arOT  aMHUAbl  KHUCJOT (N-
anuiaupoBaHue). TpeTndHble aMHUHBI B PEaKIUU alWJIUPOBAHUSA HE
BCTYIIAIOT.

XapaKTepHbl PEaKIMU C aJlbJCTUIaMH U KETOHAMU, MTPUBOSIINE K
UMUHAaM M eHamMuHaM. [lepBUYHBIE 1 BTOPUYHBIE AMUHBI OKUCISAIOTCS.B
CJIy4ae TPETUYHBIX aMUHOB ITOJIYYarOT OKUCU/IbI AMUHOB.

Bemecrsa, cogepxaimue rpynimupoBku —NoX uii =Nz, CBSA3aHHBIE
C OAHUM aTOMOM YTJIEpPOJa YIJIEBOJOPOJHOTO 3aMECTHUTENSI OTHOCAT K
0Ua30Co0eOUHEeHUSIM.

Humpocoeounenusi — mpon3BOAHBIE YIIIEBOJOPOJIOB, YB MOJEKYJaxX
KOTOPBIX OJIMH WA HECKOJBKO aTOMOB BOAOpOAAa 3aMEIICHbI HA

HUTPOTPYIIITY.
Paznuuaror HuTpoasikanbl (CH3NO2 — HUTpOMETaH) U HUTPOAPEHBI
(PhNO2 — HutpoOenzos). HaszBanus o00pa3yloT OT Ha3BaHUSA

yTJIEBOJIOpOJia U mpedukca Humpo-. Pa3nudaroT nepBUYHbIC, BTOPUYHBIC
U TPETUYHBIE.

OCHOBHBIM CHIOCOOOM TIOTYYEHUS SIBJISIETCS HUTPOBAHHUE AJIKAHOB
(peaxyus Konoeanosa) W HUTPOBAHUE APOMATHUYECKUX COCIUHEHUU
HUTPYIOIIEN cMecblo. PacmpocTpaHeHO 3aMellleHHME TaJloreHa Ha
HUTPOTPYIIY B rAJIOTEHAIIKAHAX.
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Iear  paGoTbl: W3YyYUTh CBOMCTBA  aMHUHOCOJEPIKAIIUX
OpPraHUYECKUX COSTUHECHUM U MOJYyUYUTh MPAKTUYECKUE HABBIKU PaOOTHI.
Matepuanbl: aHUJIMH, COJISTHAs KUCJIOTa, CepHasi KMCJIOTa, XJIOpHAsI
U3BECTh, Ta3eTHasl Oymara, GuiabTpoBalibHAsA Oymara, OpoMHasi BoJia,
enkuii Hatp, (eHonmdranenH, akMycoBas OyMakka, AU(PEHUTIAMUH,
TPUATWIAMUH, TUMETHUIAHWIIHH,
OOopyaoBaHue: MPEAMETHOE CTEKJIO, MPOOUPKHU, CTEKJISHHBIC
MaJI0YKH, MUKPOCKOII, SJIEKTPOILINTKA, JIeJsTHast OaHs.

Omnpbit 1. IIBeTHBIE peakuy AHWJINHA U IEPBUYHBIX AMHUHOB

1. l{eemnasa peaxyus c auenunom. B mpoOupky nomemator 1 mi
aHunvHa, 10 Kanenb TUCTUILUIMPOBAHHON BOJBI U MO KAIUIAM JOOABIISIOT
pactBop 0,5 H COJSIHOM KHCJIOTBHI J0 OOpa3oBaHUs MPO3PAUYHOTO
pacTBOpa COJSHOKUCIOrO aHwinHa. Kamio pacTtBopa HaHOCAT Ha
MOJOCKY Ta3eTHOM OyMarm M HaOJNIOJAIOT IIOSBJICHHE JKEJITO-
OpPaH>KEBOT'0 OKpaIIMBaHUsI, KOTOpOe OOYCJIOBJICHO HAIUYKMEM B Oymare
nurHuHa. [IpoBepsitoT Oyner M HaAOMIOJATHCS OKpAIMBAHUE TMPU
HAaHECEHUU KaIlJld pacTBopa Ha (UIBTPOBAIBHYIO Oymary. Jlemaror
BBIBO/I.

2.[[eemnas peaxyus c xaoprou uzeecmovio. Kamimo COITHOKHUCIOTO
aHWJIMHA U3 OMNbITa | HAHOCAT HA MPEIMETHOE CTEKJIO U JO0OaBIAIOT
KaIuIio XJ0opHOU u3BecTu. [losBisieTrcs okpammBanue. [Iumyt peakuuto
OKUCJICHUSI aHWJIMHA C TIOJYyYEHUEM «YEPHOTO aHuiIuHa». Jlemaror
BBIBO/I.

3. Onpeodenenue pH cpeovi nepsuunvix amumnos. B mpoOupku
MOMEIIAIOT MO 1-2 Karjyu UMEIOIINXCS B HATMYMU EPBUYHBIX AMUHOB U
OMYCKAIOT JaKMYyCOBYI0 OyMaxkky. byaer nu mensitbcsi pH cpeabl nipu
100aBJICHUHU K MEPBUYHBIM aMUHaM BOAbI? 3aNUChIBAIOT HAOIIOACHUS U
JIETa0T BBIBOJI.

4. HMzonumpunvnas peaxyus. B npoOupky mnomemaroT 1 M
pactBypa MetuwiaammHa, 0,5 wma  xjgopopopma wuw 0,5 wmn
KOHIICHTPHUPOBAHHOTO pacTBOpa Ieaoyu. HarpearoT cMech U 0KUAAIOT
MOSIBJICHUE 3amaxa. 3aluChIBAIOT YPABHEHUE PEAKIIUU U JICTAIOT BBIBOJI.

HeoOxomuMo pasinoXuTh W3OHUTPUI, JJISI ITOTO COJEPHKUMOE
OpoOMPKH BBUIMBAIOT B CTaKaH C pa30aBIEHHOM CEpHON KHCIOTOM.
[TuryT peakuuro.

5. Peaxyus c¢ pacmeopom cyrvgpama medu. B mpoOupKy
MPUIMBAIOT 2 MJI pacTBOpa METUJIaMHMHA W J100aBISIOT 1 Ml pacTBopa
cynab(para meau. HabmromaroT BeInajieHue ocajika, KOTOPbIM
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pacTBopsieTcd TpU J100aBiIe€HHMU H30BITKA pacTBOopa amuHa. [lumryt
YPAaBHEHHUS PEAKIUH U IE€JIA0T BBIBOJ.

OmnbIT 2. bpoMupoBaHUe AaHWJIHHA
B npo6upky momerniatot 0,5 M1 OpoMHOM BOABI M 1 MJT aHUJIMHOBOM
Boabl. HaOmromator BeimajmeHue ocazaka. [lumyT peakiuio © JaenaroT
BBIBO/I.

OmnbiT 3. O0pa3oBaHue coJieid aHUJINHA U UX Pa3JI0KEHHUE

B npoGupky mnomemaror 1 M aHWiMHa U J100aBIsAOT 4 M
TUCTULIMPOBAHHON BOJbI, BCTPSIXUBAIOT U MOJIYy4arOT 3Myjibcuio. OaHy
KaIIl0 3MYJIbCUM HAHOCIT Ha JIAKMYCOBYIO OyMaXkKKy W HaOJIIOJAIoT 3a
U3MEHECHUSIMU. J[e1atoT BBIBO/I.

B nBe mnpobupku pobasmsior 0,5 M smynbcuu. B mepByio
IpoOUPKY J00aBISIOT MO KaIljiAM pPacTBOP CEPHOM KHCIOTHI 1O
oOpa3oBaHusi ocajaka. HarpeBalT [0 pacTBOpeHUS M OXJIAKIAIOT.
Brinmagarot kpuctamibl. [lepeHOCIT KpucTaibl HA MPEAMETHOE CTEKIOH
paccMaTpuBaroT UX (GOpMy B MHUKPOCKOIL. 3apUCOBBIBAIOT KPUCTAILIBI U
MUIITYT YPAaBHEHUE XUMUYECKON PEAKITUU.

Bo BTOpyr0 mpoOupky A00aBISIIOT KOHLIEHTPUPOBAHHYIO COJISHYIO
KHCJIOTY N0 KaIUlsiM J0 HCYE€3HOBEHUA MyTH. lIpoBepsroT peakuuro
cpeabl gobOaBieHueM | kamaum  QenHondranenna. Jlamee mo00aBsAIOT
pacTBOp IEIOYM A0 TOSBICHUS MaJIMHOBOM OKpacku. HaOmromaroT
W3MEHEHUS U MMUITYT XUMUYECKUE peakuu. JlenatoT BbIBOJ,.

OmnbIT 4. OnpenesieHue CTPOEHUsI AMUHOB

B oany nmpoOupky HanmuBaroT 1 mul aHuiIuHa U J00aBist0T 0,5 mi
KOHLICHTPUPOBAHHOW COJISTHOM KHUCJIOTBI M HECKOJBKO KPHUCTaJUIMKOB
HUTpUTA HaTpus. BcTpsixuBaroT mpoOUpKy M HAOMIOIAIOT BBIJIETICHUE
rasa.

B npyryto npobupky 1 mn numerunanwinHa, 0,5 M cosistHOM
KHUCJIOTBI M1 HECKOJIBKO KPHUCTAJUIMKOB HUTPUTA HATpuUs. BCTpsiXxuBaroT u
n00aBs0T 4 Kamiam pacTBopa eAkoro Hatpus. HaOmrogaroT nosiBiieHue
3€JICHOT0 OKPAIINBAHUS.

[IumyT ypaBHEHUSI XUMUYECKUX PEAKIIUNA U JIETAF0T BBIBO/I.
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OnbiT S. /IlUa30THPOBAHME AHWJIUHA

B npoOupky nmomemniaroT 1 My aHuInHA, 2 MJI KOHIIEHTPUPOBAHHOMN
COJISTHOM KHUCIIOTHI U HECKOJIBKO KYyCOYKOB JibAa. [Ipu BCTpsIXMBaHUU MO
KaIuisiM J100aBJIsIOT paCTBOP HUTPHUTA HATPUSI B BOJIE.

OkoHYaHHUE NMA30TUPOBAHUS MPOBEPSAIOT MO HATUYHUIO TOIyOOTo
NATHA Kaluld pacTBopa Ha WOJKpaxmaibHOU Oymare (OOBSICHUTH
nosiefieHre 1Beta). Ecnu romyboe MATHO COXPaHWIIOCh, TO PEAKIUIO
JMa30TUPOBAHUS CYUTAIOT 3aKOHYEHHOM.

Hanumure peakiuu oOpa3oBaHMs KaTHOHA HUTPO3OHUS, COJIH
TUAa30HUSA U B3aMMOJIEUCTBUS HOIMCTOIO KaJHUs C a30TUCTOM KHUCIIOTOM.
CremaiTe BBIBOJI.

Jlaboparopnasi padora Ne 3 TETEPOPIHUKJ/IMYECKHUE
COEAUHEHNUA

Mosnekynbl BCeX MATUWICHHBIX T€TepoapoOMaTHYCCKUX COSTUHEHUN
UMEIOT IUIOCKOE CTPOCHHE. APOMATUYECKUH CEKCTET M- AJIEKTPOHOB B
ATUX MOJIEKyJax oOpa3yeTcsl 3a CUeT M-3JIEKTPOHOB aToMa yriepoaa u
HETMOJCICHHBIX  JJICKTPOHOB  TI'eTEPOATOMOB,  HAXOAAIIMXCS  Ha
HETHOPHUIN30BAHHBIX pP-OpOUTAIISX.

[Tuppon SIBJISICTCS JTOCTYITHBIM reTepoapoMaTHICCKUM
coenuHeHueM. Ero momydaroT npu  GpakIMOHHOW  TEpPEroHKe
KaMEHHOYTOJIbHOU cMoJibl. COIEpKUTCA B KOCTOPHOM Macie(IoaydaeTcs
IPU CYXOil IEPETOHKE KOCTEM ).

TuodeH B NpOMBIIIICHHOCTH MOJIYyYalOT B3aUMOJCHCTBUEM CMECH
OyTtana, 0yTeHOB u 1,3-OyTanueHa ¢ cepoil mpu BHICOKOM TeMreparype.
[IIupoko wucnonab3yeTcs s moiaydeHus (ypaHoB memoo Deticma-
bendpu —  B3aUMOJICCTBUE  O-TAJIOT€HKAPOOHWIBHBIX U 1,3-
TUKApOOHUIBHBIX COSMHEHNUN B MPUCYTCTBUM OCHOBaHUH.

Haunbonee pacrpocTpaHeH METOJ TMOJy4YeHUsS MUPUIUHA U €ro
roMoJIOTOB — cuHTe3 [anua-Huuubabuna, 3aKIOUYAIONIMKUCI B
KOHJICHCAIINHN KapOOHMIIBHBIX COCTMHEHU ¢ aMMHAKOM.

Jist  TATUYICHHBIX — TETEPOIMKIOB  XapaKTEpHBI  pPeaKIuu
MEKTPOPUIBLHOTO APOMATHYECKOTO 3aMEICHUS.

OTHOCUTENbHAS  AKTUBHOCTh IATHYIECHHBIX T'€TEPOAPEHOB B
peakiusax SEAr CHWXKAETCA B PALY: TUPPpod > dhypaH > THO(EH.

[IaTuunenHpie reTepoapoMaTHUYecKue coeauHeHus anuaopooHs1. B
OPUCYTCTBUU CUJILHBIX KUCJIOT OHU MOJIBEPralOTCsl IPOTOHUPOBAHUIO.
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B cBsi3u C TMOBBINIEHHON YYyBCTBUTEIBHOCTHIO TSTUUYIECHHBIX
reTepoapoMaTUYECKUX COCIMHEHUM K CUJIbHBIM KHUCJIOTaM B pAJIE UX
peaxiuit AIEKTPOPUITBLHOTO 3aMeIICHUS MPUMEHSIOT
Mou(pUIIMPOBaHHBIE ANEKTpOoPuIbHEIE peareHThl. [Ipu ucnonab30BaHUM
ATUX PEAreHTOB UCKIIOYAETC CUIIBHOKHUCIIAS Cpea.

B otnuuume ot muppona peakuunu Se I UHI0JIA IPOTEKAarT B [ -
MOJIOKEHUE, YTO OOBSICHAETCS NPEUMYIIECTBEHHBIM 00pa3oBaHUEM
0oJiee YCTOMYHUBOTO [ |-KOMIUIEKCA, YeM B CcIydac [ |-3aMeIeHus.

Peakuuu  3MeKTpOPUIBHOTO  3aMEIICHHs] B MHUPUJIUHE
(cysnbpupoBaHUE, HUTPOBAHKE, TAJIOTEHUPOBAHUE) MPOXOJUT B JKECTKHUX
yCIOBUAX. DNEeKTpodui1 atakyeT nojoxenue 3 ([ 1) rerepornukia.

JIist nupuarHa XapakTepHbl peakuy HyKJIeO()UIbHOTO 3aMEeILICHHUS.
HyxneodunbHpiil peareHT aTakyet nosnoxxkenue 2 (1), 4([)) rereponukia.

Hean padorbi: 3yuynTh XHWMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB TETEPOLMKINYECKUX COCAUHEHUM W KAYECTBECHHBIE PEAKIUU
OTHEJbHBIX NPEACTABUTEIIEH.

Marepuansl: pactBop ButamuHa Ba, pactBop Butamuna C, pacTBOp
ButamrHa Bs, pacTtBop BuTamunHa PP, pactBop xmopupa sxenesa (IID),
aMMHUa4YHBI pacTBOp cepedpa, TpaHysbl IIMHKA, PACTBOP €IKOTO HaTpa,
MOYEBas KUCIIOTA

O6opyioBaHuE: MPOOUPKH, CTCKIISIHHBIC MTAJOUKH.

OneiT 1. OKHCIMTEIbHO-BOCCTAHOBUTEJIbHbIE CBOMCTBA
reTepoOUUKINYECKUX COCAMHECHUN

B mpoOupky mnomemator 5-8 kamens 0,025%-HOoro pactBopa
BUTaMUHa B u npubapisioT 3-5 Kamneib KOHIIEHTPUPOBAHHOM COJISTHOM
KUCJIOTBl W OJHY TpaHylly IuMHKa. llepememmBaioT U HaOIOAAIOT
U3MEHEHHE OKpammBaHuA. [IumyT ypaBHEHHWE peakuuu W JIENar0T
BBIBO/I.

OnbiT 2. ®eHOJABbHbIE CBOMCTBA T'MAPOKCHJIBHOM TIPyNnbl B
reTepolUKJINYECKUX coeAuHeHusAX. KadecTBeHHasi peakuusi Ha
BUTAMUHBI rpynnbl Be

[lomemaror 5-6 xkanenb 1%-HOro pacrBopa BuTamMHHa Bs B
npoOUpKy U 700aBIsAIOT 4-5 Kanenb 1%-Horo pacTBopa Xjopujaa xejaeza
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(IIT). ITepemermuBaroT 1 HAOIIOAAOT MOSIBICHUE OKpaliMBanus. Jlenator
BBIBO/I.

OmnbiT 3. KauecTBenHoe onpeneneHue puramuna C

B npobupky nomemiator 1 mi pactBopa Buramuna C u 100aBisioT

2-3 kamiad aMMHayHOro pacTtBopa cepebpa. IlepememmuBaioT u
HaOMI0a0T U3MeHeHus. [IumyT peakiuio u aei1atoT BHIBO/I.

OnbiT 4. I'maposu3 cJI0XKHOI(MPHOH CBA3M B NUPHIUH-3-
kapoammuae ( BuramuH PP)

B npoGupky momemator 2-3 M 9KCTpakTa, COACPKAILETO
ButamuH PP unm pactBopa nupuauH-3-kapoamuna. [Ipubasistor 5-6 mu
pacTBOpa €IKOro HaTpus M IepememmnBaroT. Harpeearor cmech Ha
BOASIHOW OaHe [0 TOSBICHHMS XapaKTEpHOTO 3amaxa. 3aluchIBalOT
YPAaBHEHHE PEAKIIUU U JIEJIA0T BBIBOJ.

OnbIT 5. KuciaoTHbie ¢cBOMCTBA MOY€BOM KHCJIOTHI
B npoGupky momemarT 5-6 KPpUCTALUIUKOB MOYEBOW KHCIOTHI U
nobapmsitor  3-4 kamm  10%-HOro pactBopa €IKOTO HATpus W
HaOJII0/IA0T 32 PACTBOPEHUEM KpUCTAILIOB. [IUIyT ypaBHEHUE peakUu
U JIENA0T BBIBOJI.

OnbIT 6. N-DTHJIHHT0]I

ﬂ\/ C3HsJ, KOH OW

H

C,;Hs

B oxnaxmaemblii, ”HTEHCUBHO MepeMenmBaeMbiii pactBop 0,5 1
4,24 mmoib) uHpoja B 12 mu anerona BHocsaT 1,19 r (21,2 Mmoub)
MTOPOIIKOOOPA3HOT0 €IKOI0 Kajii, a uepe3 Heckoybko MUHYT 1,32 1 (8,46
MMOJIb) HOAUCTOrO ATUJA. PEakIIMOHHYI0 MacCy MEpPEeMEIIUBAIOT
10 mun mpu 20°C, nocne uero mnpuwiuBaloT 90 mu Oenzona. He
PACTBOPUBIIMNCS OCAJOK OT(WIHTPOBBIBAIOT, (UIBTPAT OTMBIBAIOT
HACBIIIEHHBIM PacTBOPOM TMOBapeHHOM conu (20 M) W cymar Hax
cysibhaToM HaTpus, Mocjae 4ero 0€H30J1 OTrOHSIOT. BbIxoa KOHEYHOTO
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npoaykra coctasisier 541 mr (86%), T.xkum. 120°/21 mMm pt. cT. denaroT
BBIOJ.

Jladoparopuasi padora Ne 4. AMUHOKHUCJIOTBI U BEJIKA

Leab padoTbi: M3yunTh Ka4€CTBEHHBIEC PEAKIIMN AMUHOKHUCIIOT U
O€JIKOB M OCHOBHBIC XUMHUUYECKHUE CBOICTBA.

[J—Amunoxkucnomsr — 3TO COEAUHEHHS, B MOJEKYJIE KOTOPBIX
OJTHOBPEMEHHO MMEIOTCA KapOOKCUJIbHBIE TPYIIIBI U aMUHOTPYIIIIBI B [ -
MOJIO)KEHUU OTHOCHUTEIBHO KapOOKCWJIBHOW TpyNmnbl W BXOISIIUE B
COCTaB OCJIKOBBIX MOJIEKYI.

B cocraB GenkoB BXomdat 25 [|—aMHUHOKHUCIIOT, U3 KOTOpbIX 20 [1—

AMUHOKHUCIIOT UMEIOTCS B KaXKJ0M MOJIEKyJIe OeKa.
O6mas ¢opmyma R—CH(NH2)-COOH. Bce [—aMHHOKHCIOTBI HWMEIOT
TpUBHAIbHbIE Ha3BaHUs. VCMOJB3YIOT TakKXe COKpallleHHbIE Ha3BaHUS
TPUBUAIBHBIX Ha3BaHUW, HAPUMED, TIUIMH — [ 11, ananuH — Ana u T.1.
bykBel L 1 D 03HauaroT npuHAIJIECKHOCTh [ |—-aMUHOKHUCIOTHI K L- nim
D—psiny. CUHTETHYECKH MOJYYEHHbIE O—aMUHOKHCIOTHI MPECTABISIOT
palleMUYECKYI0 CMECH

[ J~AMUHOKHCIIOTBI, KOTOPHIE BXOASAT B COCTAaB OCJIIKOB YEJIOBEKa U
KUBOTHBIX, HUMEIOT L-KOH(UTYpali0O W UMEIT 3HAaK BpalleHUs
IJIOCKOMOIsIpU30BaHHOro cBeTa (+). Cinaiku Ha BKYC.

[ J~AMUHOKHUCIIOTBI SABJISIOTCS KPUCTALINYECKUMHU COCIUHEHUSAMM,
KOTOpPBIE IUIABATCA M pasjiararorca npu temneparypax Beime 200°C 3a
uckintouenneM opHutuHa (140°C), uucreuna (178°C), rayramuna
(185°C).

XUMHUYECKUE CBOWCTBA [ |—aMHUHOKHUCIOT HE OTJIMYAKTCSA OT
XUMUYECKUX CBOMCTB AMHUHOKHCIOT W MOTYT OBITh IPEACTABJICHBI
IpEeBpaIlllCHUSIMU TI0 aMHUHO— U KapOokcuiapHOM rpynmam. [lo
AMUHOTPYNIIE TMPOXOJSIT PEAKUUH aJIKWJIUPOBAHUS, allWJIUPOBAHUSA,
J€3aMUHUPOBAHUSI aMUHOTPYIIIBI MO/ JECHCTBUEM A30THCTON KHUCIOTHI,
00pa3oBaHUE COJICH TIPU ACHCTBUN MUHEPATBHBIX KUCJIOT.

Ilenmuovbt — OpraHUYECKUE MOJIEKYJIbI, B COCTAB KOTOPHIX BXOIST
HECKOJIbKO ~OCTaTKOB 0—aMHUHOKHCJIOT, CBSI3aHHBIX MEXIy COO0Oi
NENTUIHON CBSI3bI0. YCIOBHO CYMTAIOT, 4YTO MENTHUIBI COAEpkKAaT B
mosekyJie 10 100 o—aMuHOKUCIOT (MosiekyJsipHast macca 10 10000).
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benxu — 310 monumnenTUALl ¢ MOJIEKYJsipHON Maccoit 6osnee 1000
(10%-107). Benku BXOJAT B COCTaB BCEX JKUBBIX OPTaHU3MOB.

[To coctaBy Oenku AENST Ha MPOCThIE U CclokHBIC. [Ipu ruaponuze
IPOCThIC OETKM 00pa3yroT CMECh | |—aMHHOKHCIOT, a CJIOKHBIC OCJIKH,
KpoOME  CMecH [ |-aMHHOKHUCJIOT,  00pa3yloT  JIOMOJHUTEIHHO
OpPraHWYECKYIO WJIM HEOPTAaHUYECKYIO YacTh (IPOCTETUUECKHUE TPYIIIIHI).

[To mpocTpaHCTBEHHON CTPYKType OCJIKU NENAT Ha 2100yaapHbsie U
Qubpunisapuvie. JIna rao0yISIpHBIX OCJIKOB XapakTepHa [ |—crupaibHas
CTPYKTYypa, a IeNu TaK U30THYThI B MPOCTPAHCTBE, YTO MAKPOMOJIEKYya
umeeT hopmy chepbl. OHU PaCTBOPSIIOTCS B BOJIE, COJITHBIX PacTBOPAX C
0o0pa3oBaHMEM  KOJUIOMIHBIX  pacTBOpax:  ajdbOyMHUH, IJIO0WH,
MUOTI00MH, (hEpPMEHTHI.

Hst pubpunnsipaeix OenkoB Oojiee XapakTepHa ckiamudaras |J—
CTpPYKTypa. IMEIOT BOJIOKHHCTOE CTPOCHHE W HE PACTBOPSIOTCS B BOJIE:
[ J—xepaTuH (BOJIOCBHI, pOroBasi TKaHb), [ |—(UOpOUH IIenKa, KOJIJIareH
(coenmuHUTENbHAS TKaHb). bBeNKW TUAPONM3YIOTCS B KHUCIOW cpene
(3amastnHas ammyna ¢ 20% HCI npu temneparype 110°C B Teuenue 24 ).
[Ileno4HOM TUIPOIU3 HE UCIIOIB3YIOT BCIEACTBUE MAION YCTOWYUBOCTH
OOJBIIMHCTBA O.—AMUHOKHUCIIOT.

Marepuansl: pacTBop Oenika, a30THasl KUCJIOTa, PaCTBOP aMMHakKa,
pacTBOp ¢opManrHa, PacTBOP €IKOTO HATpa, TUAPOKCHI KajbIlus,
pacTBOp HUHTHAPHUHA, CylIb(aT MeIW, HUTPUT HATpHUs, 2 H PacTBOP
COJITHOM KHCJIOTBI, METUJIOPAHK, (PeHOJIPTAICHH 1 JJAKMYC.

O6opyaoBaHue: NPOOUPKH, CTEKIIIHHBIE MaIOUKHU,3JIEKTPOTUTUTKHY.

OmnbiT 1. KcanTOnporenHoBasi peakuusi HA aMMHOKHUCJIOTHI

B npoOupky nomemator 3 — 4 kamiu Oenka uiv ¢peHunasaHuHa, 1
— 2 KalM KOHUCHTPUPOBAHHOMW Aa30THOM KHUCIOTBI W HAarpeBaroT.
Ha6nronaroT nusMeHenue okpacku. Jlanee n00aBiSIOT HECKOJIBKO Karelb
10%-noro pactBopa ammuaka. 3amuChIBAIOT YPABHEHUE XHMHUYECKOU
pEeaKkuuu.

JlenaroT BBIBOJI.

OmnbIT 2. BiiokupoBaHue AMUHOTPYIIIBI B 0eJIKaX
B mnpobupky nHamuBator 4 — 5 wma Oenka (unu Jir00o0M -
aMUHOKHUCIIOTHI), 1 ka0 peHondrasernHa U HECKOJIbKO Karelb
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pacTBOp €IKOro HaTpa JO0 MOSBICHUSA CIabopo30BOM okpacku. Jlamee
nobapysitor 2 — 3 kamu dopMmanivHa U HAOMIOAAIOT HCYE3HOBEHHE
OKpacKH. 3aluChIBAIOT YpaBHEHNE XUMUYECKOU PEaKIIUu.

JlenaroT BBIBO/I.

OnpiT 3. JlekapOoKCUIMPOBAHHNE (-AMUHOKHUCJIOT (TUPO3MHA)
B npobupky mnomemator 3 — 4 xamnu 0,03%-HOro pacropa
TUPO3UHA, | MJI HACBIIIIEHHOTO BOJHOI'O pacTBOpa TUAPOKCHIA Kb U
nepemMemuBaroT. KUnsaTaT B Te€4eHUE HECKOJIbKUX MUHYT JI0 MOSIBJICHUS
MYTH. 3aNIMCHIBAIOT YPABHEHHUE PEAKIUH.
JlenaroT BBIBOI.

OmnbIT 4. Onpenesnenue 0eska B 0MOJIOrHYECKOM MaTepHraJie
Hunueuopunosas peaxyus. B npoOupky momemamT 5 — 6
Kamnejap OeJIKOBOro pacTBopa, 4 — 5 Kameiab pacTBOpa HUHTHJPUHA U
MEePEMENINBAIOT, HArPEBAIOT JI0 MOSIBJICHUSI OKPACKHU.
buypemosas peaxyus. B npodbupky nomemniaror 1 mi pactBopa
oenka, 1 ma 10%-Horo pacTBopa €IKOro HaTpus 1 2 — 3 Karuii pacTBopa
cynbpata Memu (II) 10 mosIBIEHUS OKpallUBaHHUSA. 3alMCHIBAIOT
YPaBHEHUE PEAKIUU.
3anrChIBalOT yPaBHEHHS peakuuil. JlenaroT BEIBO.

OnpIT 5. /lelicTBHE a30THCTON KHUCJI0THI HA AMUHOKHCJIOTHI
B npoOupky nomemarT 5 Kaneib pacTBOpa aMUHOKUCIIOTHI,
T00aBJIAIOT TaKOE YK€ KOJUYECTBO pacTBOpPA HUTPUTA HATPHS U 5 Kareiab
pactBopa 21 HCI. BeTpsixuBaroT npoOupKy U HAOIIOJAI0T BhIIEICHUE
rasza. 3alrcChiBalOT YPABHECHUE PEAKIIUN U JICJIAI0T BHIBOJI.

OnbIT 6. OTHOLIEHHE (-AMUHOKHUCJIOT K HHAMKATOPaM
B 3 cepum npoOupok MOMENIAIOT TMOcienoBaTeIbHO 1o 1 M
UMEIOIIUXCS aMUHOKHUCIOT. B Kaxxayro u3 3-x mpoOUpoK J00aBJISIOT 110
2 Kamid HMHAWKATOPOB: METWIOpaHxka, (eHondTalenHa W JaKMmyca.
HabmrogaroT u3aMeHeHne Wik HE U3MEHEHHUE OKpacku. JlenaroT BBIBOJ O
MPUPOJIE AMUHOKHUCIIOT.

OnbiT 7. Ocaxaenune 0eJIKOBBIX TeJ (PEeHOJI0M.
ITomectuTe Ha YacoBOE CTEKIO 1-2 KarM KuKoro heHoia u 1 Kariko
pacTBopa Oenka. CMech IOMYTHEET BCIIEJICTBHE CBEPTHIBAHHS Oejka
dbenonmom. Caenaiite BHIBO/I.
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JlabopaTopnas padora Ne 5. YI'JIEBO/IbI

Heapr pabGorbl: M3yunTh OCHOBHBIE XWMHYECKHE CBOMCTBA
YTJIEBOJAOB, KAYECTBEHHBIC PEAKIIMU U IOJYYUTh NPAKTHYECKUE HABBIKH
paboTHI.

VYrneBoapl (caxapa) HMIMPOKO pacrnpocTpaHeHbl B mpupoje. OHu
coctaBisiloT 10  80%  Maccel  CyXOoro OCTaTka pacTeHUd U
npuOIU3UTETHLHO 2% CYyXOro OCTaTKa MJICKOMHUTAIOIINX.

B pactenusix yrieBonbl oOpasyrorca u3 okcuaa yriaepona (IV) u
BOJbI B IIPOIIECCE CIIOKHOW peakiuu (OTOCHUHTE3a, KOTOpas MPOXOJIUT
34 CYET COJIHEYHOM DHEPIUH C YYACTHUEM 3€JIEHOTO MUTMEHTA PACTECHUM
— XJjopoduiiia.

hv

CO, + 6H,0 C¢HpOg + 60,

MoHocaxapuibl 4acTO Ha3bIBAIOT CaxapamH, KOTOPBIC SBIISIOTCS
HOJIUTUAPOKCUIIBHBIMU COCJAMHEHUSIMUA, UMECIOIUMU aJbJCTUIHYIO WUIIU
KETOHHYIO TpyHIy.

B cB0OOJHOM COCTOSIHUM B MPHUPOJIE BCTPEUAECTCS TOJIBKO TIIFOK03a
u (pyKTO3a, OCTaJbHBIE caxapa BXOJISIT B COCTaB TJIMKO3WJIOB,
[JIMKOJIUIINIOB, HYKJIE€03UI0B, OJIUTO-, MOJIUCAXapHUJI0B U APYTHUX.

Knaccupuuupytor MoHOcaxapuapl MO JUIMHE YIJIEPOAHOW Uenu
(aJIBIONIEHTO3BI, AJIBJAOTEKCO3bI), @ TaKKE MO XapaKTepy pPACHOJIOKEHUS
OKCOTPYIIIIBI (KETOT€KCO3bl, aJIbJOT€KCO3bI).

CoBpeMeHHYI0 3anuch GOpMyII YIIeBOJOB B pACTBOPAX MPEIOKUI
X. Xeyopc B BHJAE IUIOCKMX MHOTOYTOJbHUKOB: THPAHO3HBIX H
bypaHO3HBIX MUKIOB. [l ampaorekco3 M KETOreKCco3 MpHUHSTa
cleaylollas HyMmepalus aTroMoB yriepoja. Yacto UX Has3bIBaIOT
noJtyareTaabHbIMU (hOpMaMHu.
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BoccraHoBiieHue  mpoOBOAST  BOJOPOJOM B NIPUCYTCTBUHU
KatanuzaTopa  (HMKEIh, TaUIaauii), TMpU  OTOM  00pa3yroTCs
MHOTOaTOMHBIE CITHPTBHI.

CnaOble OKUCIUTEIN MPUBOAAT K OKUCICHUIO albJACTUIHON IPYHIIbI
c oO0pazoBaHUEM aJIbJIOHOBBIX KUCIOT. CHIIbHBIC OKUCITUTENN TPUBOASAT K
OKMCJICHUIO aJIbACTUIHOM W TEPBUYHOM CHOUPTOBOM TPYIMIBI  C
00pa30BaHUEM AJIbAAPOBBIX KUCIOT. B KauecTBE OKUCIUTEINSI TPUMEHSIOT
a30THYIO KUCJIOTY. AJIbJIapOBbI€ KHUCIIOTHI YaCTO HAa3bIBAIOT CaXapHBIMHU.
CelIeKTUBHOE OKHCJIEHUE TEPBUYHOM CIHPTOBOW TPYIIBI MPUBOAUT K
00pa30BaHMUIO YPOHOBBIX KHUCJIOT.

ITpu B3aUMOJECHCTBUU MOHOCAaxXapua0B C
TUPOKCUIICOJICPHKAIIUMHI COCAMHEHUSIMU 00Pa3yIOTCS 2AUKO3UOBL.

AnbI03bl JAIOT PEaKIMI0 CEPeOpPSHOro 3epKaja C pPEeaKTUBOM
Tonnenca ¢ 0O6pa3oBaHUEM CMECH MPOTYKTOB OKHCIICHHUS.

[Ipumensitor peaktuB Penunea (komruiekc katuona meau (I1) c
KaJIMEBO-HATPUEBON COJIbI0O BUHHOW KHUCJIOTBHI) U pPEaKTUB beneduxkma
(xkomruiekc karuoHa wmeau (II) ¢ consiMu JTUMOHHOM KuUCTOTHI). B
pe3yabpTare o0pasyercsi 0CaJloK KpPacCHO-KUPIUYHOTO IIBETA M CMECh
MPOJAYKTOB OKUCJICHUSI ajIb03.

Jucaxapudamu Ha3bIBAIOT YIIIEBOJbI, MOJEKYIbl KOTOPBIX COCTOST
U3 JBYX OCTaTKOB MOHOCAXapWJOB OJMHAKOBOTO WJIM Pa3IUYHOIO
CTPOCHHUSI, COETMHEHHBIX MEXTY COOO0M IITUKO3UAHOM CBSA3BIO.

Haunbonee pacnpocTpaHeHHBIMH B TPHUPOJIE SABISIOTCS: caxaposa
(CBEKJIOBUYHBIA WJIM TPOCTHUKOBBIM caxap); MajabTo3a (COJIOJOBBIN
caxap); JiakTo3a (MOJIOUHBIM caxap); leuiodrno3a (IpoayKT THAPOJIHM3a
IpeBecrHbl) B UMeIoT OpyTTOo-hopmyry Ci2H22011.

llonucaxapuovt — 3TO COCAUHEHMS, MOJICKYJbl KOTOPBIX HMEIOT
0oJee necaTu MOHOCAXapUIHBIX 3B€HbEB, COCTMHEHHBIX O—TIUKO3UIHOM
CBS3bIO.

BaxHelmuM  1mpencTaBUTENEM  TOMOIIOJIKUCAXApUIAOB  SIBJISETCS
kpaxmai. Kpaxman sBIs€TCSI HMCTOYHHKOM pE3E€PBHOM HHEPruu B
pacteHusix (kaptodensb, ceMedku, KopHu). Kpaxman coaepxut ot 15 nmo
25% pacTBOpUMOM B BOJI€ aMHJIO3bI U 7/5—78% HepacTBOPUMOTO B BOJE
aMUJIONIEKTHHA.

IIpu (epMEeHTaTUBHOM WJIM KHUCIOTHOM THIPOJIM3E aMuio3a u
AMUJIONIEKTUH TUJPOJIM3YIOTCA TMOCTENEHHO C oOpa3zoBaHueM D-—
TJIIOKO3BI (M>n).

(CsHs0O5)n — (CeH1005)m — Ci12H22011 — CeH120e6.

Kpaxman JIeKCTpHHBI a-Manbroza  D-I'mroko3a
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[Tonmucaxapun — yennronosa, ABIAETCS COCTABHOM — YaCThEO
000JI0YEK PaCTUTENBHBIX KJIETOK. B coctaB apeBecunnl BxoauTt oT 50 110
70% mnemnono3sl (50% — XBOWHBIE MOPOJIBI), @ B COCTAB XJIOMKA —
npubnauzutTenbHo 90-98% uemmtonossl. Ilenmrono3a HepacTBOpuMa B
OpPraHWYECKUX  PACTBOPUTENISAX, BOJHBIX  pacTBOpax  IIEJIOYEH,
pa30aBIEHHBIX MUHEPATBHBIX KUCIOTaX.

Marepuansl: TIIOKO3a, a30THasg KUCHOTa 25%-Has, YTIEKUCIIbIN
KaJluid, YyKCyCHas KHUCJIOTa, aKTUBHPOBAaHHBIK  Yroyib, TJIFOKO3a,
dbpykTo3a, OpoMHas BOjda, PacTBOp €IKOr0 HaTpa U cyibdara MeIw,
CErHETOBasi COJIb, aMMHAa4HbIM pacTBOp cepedpa, Kpaxmai, cepHas
KUCJIOTa, MOA, pacTBop JIrorossd, KpaxMallbHbIA KIIEUCTEpP, PACTBOP
a30THOM KHUCIIOTHI, pe30opluH (peakTuB CelnBaHOBA).

OOopynoBaHue: MOpPOOUPKHU, CTEKJISHHbIC MaJlOYKH, MUIETKH,
ANEKTPOIUIUTKA, BojAsiHasg OaHsi, (apdopoBble dYalIKK, TPUOOp s
bUIBTpOBAHUA.

OnpiT 1. OKHCTIEHMEe MOHOCAXAPUI0B OPOMHOI BO/IOM.

B nBe npoOupku nmoMemaroT mo 1 M1 ITroK03bl U PPYKTO3bI
COOTBETCTBEHHO. Jlasee mpruOaBIsItoT Mo 6 MJT CBEKEITPUTOTOBIECHHOTO
pacTBOpa OpOMHOM BOJIbI M HATPEBAIOT MPOOUPKU HA KUTISIICH BOASHOM
Oane 15 MUH (710 MOTHOTO MCYE3HOBEHUS OKpaiBaHus). OXJIaKIal0T U
MpUOABIISIOT B KXKIYI0 MPOOUPKY 1O 2 — 3 KaIjIu pacTBoOpa

I'mrokoHOBast KMCJIOTa JIaeT SIPKO->KEJITOE OKpaliMBaHue, GpyKTo3a
B YCIOBUAX OIBITA HE OKHUCISAETCS W HE 00pasyeT OKpalluBaHUS.
3anuChIBAIOT YPABHEHUE PEAKIIUHA OKHCIICHUS.

JlenaroT BBIBOJI.

OmnpbiT 2. KayecTBeHHBbIE peaKkIy HA TJIIOKO03Y.
Peaxkuust Tpommepa.

B mpobupky mnomemaroT 5-6 kamnenb 0,5% pacTBopa TIIIOKO3BI,
npubasistoT 6-7 kanenb 10% pacTBopa eakoro Hatpa u mo KarsMm 2%
pactBop cyibdara meau (II), moka HE OCTAHOBUTCSA €ro PacTBOPCHHE.
BceTpsixuBator, HarpeBarOT B TE€UEHHUE HECKOJIbKMX MUHYT. HaOmrogaroT
nepexoj; roiayboro okpamuBanus rujgpokcuna meau (1) B xenteii, a
3aTEM KpacHBIN 1IBET. 3alMCHIBAIOT YPAaBHEHUE PEAKITUU.

Peakuus @enunca.
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B npobupky nomemarT 4 — 5 Karii pacTBOpa CETHETOBOW COJIM U
€IKOro HaTpusi B BOjAE W NpuOaBiAOT 4 — 5 Karull pacTBOpa MEIHOTO
Kynopoca B Bojae. BcerpsxuBaloT M HaOMIOJAIOT  TOSIBICHHE
MHTEHCUBHOTO CUHEr0 OKpamnBaHus ((heTMHroBa XUJIKOCTb).

B otnenpHyto npobupky nomemiaroT 5 — 6 kanenb 0,5% pactBopa
TJIFOKO3bl U IPUOABISIOT CTOJBKO K€ Karelb (DEIMHTOBOM >KUIKOCTH.
HarpeBaroT HECKOJBKO MUHYT M HAOJIIOJAIOT MOSIBICHUE OKpaIIMBaHUS.
3anuChIBAIOT YPaBHEHHUE PEAKIIUU.

Peaxkuust Tonnenca.

B npoOupky nomemator 4 — 5 kanens 0,5% pacTtBopa riItOKO3bI U
n00aBISAIOT 4 — 5 KaIjiyd CBEXENPUTOTOBICHHOTO aMMHAYHOT'O pacTBOpa
cepeOpa. IlogorpeBaroT M HaOIIOAAIOT OCElaHUE cepedpa Ha CTEHKax
npoOupKH (peakius cepeOpsHOro 3epkajia). 3amuChIBAIOT ypaBHEHUE
pEeaKIuu.

JlenaroT BBIBOIBI.

Onbir 3. KauvecrBeHHass peakuusi Ha (QPykKro3y (peakuyus
Cenueanosa).

B mpoOupky nomemator 3 — 4 kamm 0,5% pactBopa (ppyKTO3HI,
100aBIAIOT 2 — 3 KaIjid KOHIICHTPUPOBAHHOM COJITHOW KHUCIIOTHI U 2 — 3
KPUCTAJUIMKA PEe30pIrHA (MOXKHO HUCHOJIb30BATh CBEXKEIPUTOTOBICHHBIM
pactBop peaktuBa Cenusanosa). llepememmBaloT W HAarpeBaroT 10
kuneHusi. HaOmonaroT uM3MeHeHuEe OKpacKu. 3amucChIBalOT YpPaBHEHHE
pEeaKIuu.

JlenaroT BBIBOJI.

OnbiT 4. Kc10THBIN THAPOJIN3 KpaxMaa.

B npobupky momemaror 2 ma 0,1% pactBopa kpaxmana u 15
kanenb 2 N pacTtBopa cepHoul kucinoTel. Harpesator B Teuenne 10 muu
Ha BOJASHOI OaHe.

Ot6uparoT nmuneTkoi 3 — 4 Karau THAPOIN3aTa yepe3 Kaxible 2
MUH B TpoOMpKH U J00aBisi0oT | karuo pacTtBopa Mona. Peakiuro
TUPOJIN3a 3aKAaHYMBAIOT IIPU OTCYTCTBUU OKPAIIMBAHUS.

Jlanee mpoOUpPKYy OXJaXJalOT M oTOuparoT 1o 4 — 5 Kamenb
ruapoausara B npooupky. Joobasnstor 2 karum 2N pactBopa cyibdara
Mend U 2 N pacTBOp THJIPOKCHIA HATPUS JO MOSBJICHUS TEMHO-CHHETO
okpamuBaHus. [loaydeHHbI pacTBOp HarpeBaroT (peakius Tpommepa)



1 HaOJIFOal0T U3MEHEHNE OKPACKH. 3aMChIBAIOT YPAaBHEHHUE THAPOIN3a
Kpaxmara.
JlenaroT BBIBOI.

OnbiT S. KayecTBeHHas1 peakus Ha KpaxmadJl.
B npobupky nomemaror 3 — 4 kamnu 0,5% KpaxmaiabHOTO

Kielictepa u  gobapmstor 2 — 3 karumm pactBopa  Jlrorosis.
[lepeMemnBatoT 1 HAOMIOJAIOT 32 U3MEHEHUEM OKpacku. OXJaxaaroT
17§ HaOII0Ja0T NOSIBJICHUE TEMHO-CHUHETO OKpAIIMBAHUS

(MonkpaxManibHas mpooa).
JlenaroT BBIBOJI.

OubIT 6. [TosryyeHHe caXapHOH KU CJIOTHI

B ¢apdopoBoil yaimike CMENIMBAIOT TJIIOKO3y C a30THOM
KHCJIOTOM U HarpeBaloT pacTBOp Ha ciabo KuMsied BOAsSHON OaHe,
HENPEPBIBHO  IEPEMEIIMBAA  KXHUAKOCTh  CTEKISIHHOM  MaJIOYKOM.
HarpeBanue BeayT 10 Te€X MOp, MOKAa HE MNEPECTAHYT BBIACHATHCS
OKHCJIBI a30Ta, a KUJIKOCTh, YIAPEHHAasA JO KOHCHUCTEHIIMU CUPOIIA, HE
HAaYHET OKPAIIUBATHCA B )KEITHIN I[BET.

[lonyueHHyl0 CHUpPONMOOOpPAa3HYID MacCcy pacTBOPSIOT B
HEOOJIBIIIOM KOJUYECTBE BOABI (6-8 MiT) U, HarpeBas Ha BOJsSIHOU OaHe,
MOCTETIEHHO HEUTPAIM3YIOT (0 IIEJIOYHOM pEeakIiuh IO JIAKMYCY)
pacTepThiM B MOPOLIOK YIJIEKUCIBIM Kanuem. [loilydeHHyro Takum
0o0pa3oM XOpOLIO PacCTBOPUMYIO CPEIHIOID KaJIMEBYIO COJIb CaxapHOi
KHUCJIOTBI TIEPEBOJST B KUCIYIO COJIb MPHU MOMOIIM YKCYCHOM KHCJOTBHI.
JIs 3TOTO K OXJIAXKAEHHOMY PAaCTBOPY MPU MOMEIIMBAHUN CTEKITHHON
MaJOYKOM MPUOABISAIOT MO KaIUISIM JICASHYI0 YKCYCHYIO KHUCIOTY 0
TE€X MOP, TOKA PACTBOP HE HAYHET MAXHYTh YKCYCHOM KHUCJIOTOM.

CMech OCTaBISAIOT CTOSTh HAa HOYb, a4 HA CIHEAYIOIIWWA JCHb
OTQUIBTPOBBIBAIOT Ha MAaJICHbKON BOpPOHKE brOXHEpa BbINABIINE
KPUCTAJUIbl KUCIIOW KAJIMEBOW COJIM CaxapHOW KHUCIOTHL. Kpucraiibl
MPOMBIBAIOT ~ HECKOJIBKUMH  KAaIUIIMU ~ JIEASIHOM ~ BOABI U
MIEPEKPUCTATUIM30BBIBAIOT U3 BO3MOXKHO MaJIOr0 KOJMYECTBA TOpPSIYEN
BOJIbI, TPEABAPUTEIBLHO IPOKUISATAB pPacTBOP C AKTUBHPOBAHHBIM
yIJeM U OTQUIBTPOBAaB €ro Ha BOpoHKe broxHepa. U3 ¢unprpara mo
OXJIQXKJICHUM BBIMAIAI0T YACTHIE KPUCTAIIBI KUCJIOTO CaXapHOKHUCIOrO
Kayusi. MIX OTCachlBalOT M CYIIAT MEXIY JIMCThIMHU (DUIHTPOBATHLHON
Oymaru. Beixos okoJjio 2 T.
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