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BBEJEHUE

Ilpaguna mexnuxku 6ezonacHocmu npu padome 6 XUMUYECKOU 1aOOpamopuu u OKazaHue
nepeoi nomouiu

Oo0mmue nmpaBuja. Pabora B XxuMuueckoi 1abopaTOpUH CBsi3aHA C HEKOTOPOH OIMACHOCTHIO,
MOCKOJIbKY MHOTHE BEIIECTBA B TOM MJIM MHON CTETICHU SIZIOBUTHI, OTHEOMACHBI M B3PbIBOONACHBI. OTIBIT
MOKa3bIBa€T, YTO OOJBIIMHCTBO HECUACTHBIX CIIy4aeB, MPOHMCXOIIIIMX B JaOOpaTOpUH, SBISETCS
CJIEICTBHEM HEOPEKHOCTH U HEBHUMATEILHOCTH PaOOTAIOIINX.

B03MOXXHOCTh HECYACTHBIX CIIy4aeB MOXKET OBITh MCKJIIOYEHA MpPHU BBIIIOJHEHHH BCEX MeEp
npeaocToposkHOCTH. OOBIYHO XapakTep MpPeayNpeauTebHbIX Mep, 00eCreunBaommx 0e30MmacHOCTb
BBITIOJTHEHUSI JKCIIEPUMEHTA, 3aBHCUT OT BUAa paboThl. OgHAKO CYHIECTBYIOT OOIIME TpaBuIa,
BBITIOJIHEHHE KOTOPBIX 00s13aTEIBHO JJI KaXxJA0ro padoTaroniero B 1a00paTopuu HE3aBUCUMO OT TOTO,
KaKOW DKCIIEPUMEHT OH BBITIOJHSIET.

1. PabGorath OogHOMY B JIa0OpaTOpUM KAaTErOPHUYECKH 3alpelaeTcs, TaKk KaK B Clydae
HECYaCTHOTO ciy4asi OyJeT HEKOMY OKa3aTh MOMOIIb MMOCTPAJAAaBIIEMy U JIMKBHIUPOBATH MOCIEACTBHS
aBapHu.

2. Bo Bpems paboThl B JTabOpaTOpUu HEOOXOAMMO COOJIOIATh YUCTOTY, THUIIMHY, MOPSIOK U
MpaBHJIa TEXHUKH 0€30MIaCHOCTH, TaK KaK MOCTIEUTHOCTh, HEPALIUIUBOCTh YaCTO MPUBOASIT K HECYACTHBIM
CIIy4asiM C TSDKEJIBIMU ITOCIIEICTBUSIMH.

3. Kaxnprit paboTaromuii JODKEH 3HaTh, TJ€ HAXOAATCSs B JabOpaTOpuUM CpelCcTBa
MIPOTUBOIIOXKAPHOM 3aIIUTHI U allTe4Ka, CoJIeprKalias Bce He0OX0IMMOe JJIsl OKa3aHHsI IEPBOM ITOMOIIH.

4. Kareropuuecku 3amnpemaercs B 1a00paTOpuH KypUTh, IPUHUMATh MUILY, ITUTH BOIY.

5. Henb3s npuctynarh K paboTe, oKa yJaliecs He YCBOST BCe TEXHUKU €€ BBITTOTHEHHS.

6. OMBITHI HY>KHO MPOBOAMTH TOJIBKO B UUCTOM mocye. [locie okoHUaHus SIKCIIEpUMEHTA TIOCY Iy
CJIETyeT MBITh Cpa3y XKe.

7. B mpomecce paboThl HEOOXOAMMO COOJIIOJATh YUCTOTY, aKKypaTHOCTh. CleauTh, 4TOOBI
BEIIECTBA HE MOMAJaId Ha KOXY JIHMIAa U PYK, TaK KaK MHOTHE BelIeCTBa (TaJOreHONPOU3BOIHEIC,
(beHOBI, HUTPOCOCIMHEHHSI, HENpPEACIbHbIE COCIWHEHHUS W JAP.) BBI3BIBAIOT pa3paXeHHE KOXH U
CIIM3HUCTHIX 000JIOUEK.

8. Hukakux BemiecTB B jJabopatopuu He MpoOOBaTh Ha BKyC. HioxaTeh BemecTBa MOKHO, JIUIIH
OCTOPOKHO HAIpaBJIsist Ha ceOs Mapbl WIK T'a3bl JIETKUM JBHKEHUEM PYKH, a HE HAKJIOHSSACH K COCYly U
HE BJIbIXasl OJHOU TPY/JIBIO.

9. Ha Bcex 6aHKax, CKIISIHKaX U IPyroi nocyie, I7ie XpaHsATCs PEaKTUBBI, TI0JKHBI ObITh STUKETKH
(MM HAITUCh MapKEPOM T10 CTEKITy) ¢ YKa3aHHEM Ha3BaHUs BEIICCTB.

10. CxstHKY € BeIlleCTBaMU UM pacTBOpaMU HEOOXOIUMO OpaTh OAHON PYKOM 3a TOPJIBIIIKO, a
JPYro¥ CHU3Y TOJICPKUBATH 32 JTHO.

11. Kareropuyecku 3armpemaeTcst 3aTIruBaTh pPTOM B MUIETKH OPTaHUYECKHE BEIIECTBA U UX
pPacTBOPBHL.

12. Bo Bpemsi HarpeBaHHs >KMIKUX W TBEPIBbIX BEIIECTB B MPOOUpPKAX M KOJOAX HENb3s
HANpaBJIATh UX OTBEPCTHUS Ha cedst U coceneil. Henmb3st Takke 3arisiibIBaTh CBEPXY B OTKPBITO Harpe-
BaeMbI€ COCY/IbI BO N30€KaHNE BO3MOXKHOTO MOPAXKEHUS IPU BRIOPOCE TOpsYeit MaccChl.

13. Tlocne okoHuaHus pabOTHI HEOOXOAMMO BBIKITIOUUTH Ta3, BOLY, AJICKTPOIHEPTHIO.

14. KaTeropudecku 3arpenaeTcs BbIIMBATh B PAKOBHHBI KOHIICHTPHUPOBAHHBIE PACTBOPHI KUCIOT
U IIeJIouel, a TakKe Pa3JInYHble OPraHWYECKHE PACTBOPHUTENH, CUJIbHO MaxHYIIHMEe U OTHEONACHBIE
BenlecTBa. Bee 3TH 0TX0/1bI HY’KHO CIIMBATh B CHEIUATIbHBIE Oy THLIH.

15. B kaxoi1 mabopatopuu 00g3aTeIbHO JOHKHBI OBITH 3aIIUTHBIE MACKH, OYKH, TIPOTUBOTA3HI,
pecnupaTopsbl.
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16. B kax70M MOMEIIEHUU HEOOX0JUMO UMETh CPEJICTBA MPOTHUBOIMOXKAPHOW 3aIIUTHI: SIIHK C
MPOCESTHHBIM MIECKOM M COBKOM K HEMY, IPOTHBOIIOKAPHOE 0J1es710 (acOeCTOBOE MIIH TOJICTOE BOWIIOY-
HOE), 3apsSKEHHBIE OTHETYIIUTENN (3KENaTENbHO CO CKUKEHHBIM YIJIEKHCIIBIM Ta30M).

17. Ha moctynmHOM MecTe B J1a0OpaTOpPHH JOKHBI HAXOAUTHCS METUKAMEHTHI JUTsl OKa3aHUs
NIEPBOI TTOMOIIU: paCTBOPHI TAHHUHA (B CIIUPTE), IEpMaHTaHaTa Kajusi, 0OpHOU KHCIOTHI, THIPOKapOo-
HaTa HaTpus, HoJHAas HACTOWKA, BaTa, OMHTHI, IJIACTHIPb, Ma3u OT OXKOTOB.

IIpaBuiaa pa6oTsl ¢ KHCJO0TAMU U miejgodamMu. 1. Bce paGoTel ¢ KucIoTaMu ¥ ImIeIodaMu
HEOOXOAMMO MPOBOIUTH B 3AIIMTHBIX OYKaxX WM Mackax. [lomamaHue KUCIOT W ImIenao4Yeil Ha KOXYy H
IJ1a3a MOKET NMPUBECTH K THKEJICHIIINM MOPAKESHUSM.

2. KucioTsl U 111€71049H Heb3s 3aTATUBATh PTOM B CU(OHBI U MMUIIETKH.

3. Pa30aBnsTh cCepHYIO KMCIOTY MOXKHO, TOJILKO T00OABIISISI €€ K BOJE B KapOCTOMKOM Tmocyie, a
He Hao00poT. IIpu »TOM I1a3a HOKHBI ObITh 3aLIUIIEHBI OYKAMH.

4. PacTBOpEeHME TMIPOKCHUIOB HATPUS U KAJIUS MPOBOJIUTD TOJIBKO B 3aIIIUTHBIX OYKAX, TPHOABIIss
K BOJIe HeOoIbIIMe nopuuu menoy. Kycku menoun Mo>kHO OpaTh TOJIBKO HIUMIAMH, a HE PyKaMHu.

5. 3ampemaercs OPUMEHATb CEPHYIO KHCIOTY B BaKyyM-dKCHKaTOpax B KayecTBe
BOJIOTIOTJIOIIAOIIETO CPEJCTBA, TaK KaK B Clydae B3pbIBa SKCHMKATOpPa BBUIMBIIASCS W3 HErO KUCJIOTA
MOJKET IMONacTh Ha padOTAIOIIETO U BbI3BATh CUIILHBINA OXKOT.

6. PaboTy ¢ mIaBUKOBOW KHCIOTOW TIPOBOMAT B CIENUAIBLHOW TOCyJAe W C 0co00it
OCTOPOXKHOCTBIO B BHITSDKHOM mmikady. OOs3aTenpHO CleqyeT HaAeBaTh PE3WHOBBIE MEpYaTKH,
3alIUTHBIE OYKH UM MACKY.

IIpaBuaa pa6oTsl ¢ 0c000 ONACHBIMH M TOKCMYHBIMH BellecTBamMu. [Ipu Bcex pabortax c
0Cc000 OITaCHBIMM BEIIECTBAMU 00sI3aTENIbHO HAI€BATh 3AIIUTHBIE OUKH MJIM MACKY U CHUMATh UX TOJIBKO
MOCJIe 3aBepIIeHUsT PabOTHI.

Paboma c bpomom. 1. Jlepxkatb OpOM MOKHO TOJIKO B TOJICTOCTEHHBIX CKIISIHKaX C HPUTEPTHIMU
npoOkamu. CKISTHKH C OPOMOM JIOJKHBI CTOSITh B BBITSDKHOM KAy B METAUITMUECKUX SIIUKAX C
MIECKOM.

2. BpoMm cuibHO NEHCTBYET Ha CIAM3UCTBIE OOOJOYKH M MPH MOMAJaHUH HA KOXKY JAeT TPYIHO
3a)KUBAIOINE 0KOru. Bee paboTel ¢ GpOMOM MPOBOJUTH TOJIBKO B BBITSHKHOM IIKa(y ¢ MOTYyCITyIIEH-
HBIMU CTBOPKAaMH B PE3MHOBBIX MEPUYATKAX, 3AIIUTHBIX OUYKaX WA MackKe.

3. [lepeHocHTh CKISTHKM C OPOMOM MO3KHO JIUIIb B OaHAX HITM YaIIKaX ¢ TECKOM.

4. Kpan kanenbHOH BOPOHKH, U3 KOTOPOI MPHIMBAIOT OpOM, TODKEH ObITh cMa3zaH GpocopHOit
KHUCJIOTOM U yKpeIieH pe3uHOBBIM KojieukoM. Ilepen paboToii cienyeTr KpaH BOPOHKH IPOBEPUTH Ha
TepMETHYHOCTb.

5. B xanenbHy10 BOPOHKY He HaiIuBaTh cpa3y Oosee 10 M Opoma.

Paboma ¢ memaniuueckum nampuem. 1. Ilpu paboTe ¢ MeTaJUIMYECKUM HATpUEM U KallUeM
HEOOXOAMMO COOJII0IaTh 0COOYI0 OCTOPOKHOCTh. He JomycKkaTh CONPUKOCHOBEHHSI UX C BOJOW U C
raJIoTeHOCOIePIKAIMMU COSAMHEHUSIMU. Bee paboThl ¢ HATpHEeM MPOBOUTH TOJIBKO B 3AIIUTHBIX OYKaX,
BJIQJIM OT OTKPBITHIX BOJOMPOBOJHBIX KPAHOB, BOJOCTPYHHBIX HACOCOB U IPYTUX UCTOYHUKOB BOJBI.

2. XpaHUTh METAIJIMYECKUN HATPUIl MOKHO B TOJICTOCTEHHOM CTEKJIIHHOM WJIM )KECTSIHOM Tape
MOJT CJI0EM O00E3BO’KEHHOTO KEPOCHHA, BBHICOKOKHUIISIIETO WHEPTHOTO YIJIEBOAOPOAA WM TpaHc(op-
MaTOpHOTO Macia. baHkM ¢ HaTpueM JOJKHBI OBITh 3aKPBITHI KOPKOBOW MPOOKON M MOMEIIEHBI B
METAJTMYECKYI0 OaHIO WM SIIUK C TIECKOM.

3. BeIHUMAIOT METAUNIMYECKUNA HATPHUH 1Jis1 paboThl U3 OAHKW TOJIBKO MUHIIETOM WJIH IIUITIIAMH.
OTpe3aroT HOXKOM HE0OX0IMMOE KOJIMYECTBO HATPHS TOJIHKO Ha CyXOH Oenoi (Jryurie GpuiabTpoBaIbHOM)
Oymare u cpa3sy ke IOMEIIAIOT B CTaKaH Mo/ CJI0H KepOCHHA, TOIYyoJIa, KCUIIO0a, CyXoro a¢upa.

4. C mOBEpXHOCTH OTPE3aHHOTO KyCOYKa HATpHUs Ha GUILTPOBAIBHON OyMare CYMINAIOT KOPKY,
3aTeM ero OT)KUMAIOT B GUIBTPOBAILHON OyMare oT KEpOCHHA M TOTYAC BBOJISIT B PEAKITHUIO.
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5. OOpe3ku MIETOYHBIX METAJUIOB, a TAaKXKE BCE OCTATKM IOCIE MPOBEICHMS SKCIEPUMEHTa
HEoOXoauMo coOpaTh B 0aHKY ¢ KepocHHOM. bymary, Ha KOTOpOH pe3aiu HaTpHii, OCyLy, B KOTOpOH
OBLT OCTABJICH OTBIT, 3ATMBAIOT TEXHUYECKUM YTHIIOBBIM CITUPTOM.

6. Kareropuuecku 3amnpeniaercsi BHIOpachlBaTh OCTATKHU HATPHSI B PAKOBUHBI U MyCOPHBIE SIITHKH.

7. Ilpn HarpeBaHUU PEaKUMOHHBIX COCYJIOB, COJEPKAIIMX HATPHA, HEOOXOIUMO MOJIE30BATHCS
TOJIKO BO3AYIIHBIMH U TIECUaHBIMU OAHAMHU.

8. Henp3s OpaTh HaTpuid JUIsl OCYyIIMBaHUS TAJIOMIHBIX AJKHIIOB, KapOOHWIHHBIX COCIUHCHUM,
KHCJIOT, CIIUPTOB, HUTPOCOEIUHEHUIA.

9. Henb3s 0CcTaBIATh KyCOUKH HATPUS B MYCTHIX KOI0axX U CKiIsTHKax. HaTpuii, MOKpHITHIN CBEpXY
OeJIbIM HaJIETOM, JIETKO MOXKHO CITyTaTh [0 BHELIHEMY BUAY C XJIOpUIoM Kajbius. (OctopoxHo!)

Paboma ¢ mokcuunvimu eewgecmeamu. 1. Ocobyt0 OCTOPOKHOCTH CIEAyeT COONIOATh IMpU
paboTe ¢ mMaHUIAMH, TUMETHICYIb()ATOM, XJIOPAaHTUAPUAAMU HU3LIMX KUCIOT, (POCTEHOM, OKCHIOM
aszora (IV) u op. DKCHepuMEeHTHl ¢ ATUMHU BELIECTBAMH HEOOXOJUMO MPOBOJUTH TOJIBKO B XOPOLIO
JEHCTBYIOIIEM BBITSDKHOM IIKa(y B mepyaTkax.

2. Ilpu pabote ¢ peHosamu, rarOreHOHUTPOCOSTUHEHUSAMHU, HEMPEASIbHBIMA KapOOHMIEHBIMU
COCTMHEHHSMHU, HETPEACTbHBIMU KUCIOTaMH, aln(aTUIECKUMHU TaJOTCHKHCIOTaMHU, THAPA3UHAMU H
JIp. Hy’)KHO pa0OTaTh B MepUaTKaX, 3aIUTHBIX OYKAX, TAK KAK MHOTHE U3 3TUX BEIIECTB BHI3BIBAIOT OXKOTH
KOXXH U pa3IpaskeHue CIU3UCTHIX 000I0YECK.

Ilpasuna pabomul ¢ ocneonacnvimu eeujecmeamu. 1: OUBITBI C JIETKOBOCIUIAMEHSIOITUMHUCS
BemecTBaMu (3(hup, IeTpoIeHHbIN d(up, alleTOH, CEepOyTIIepo 1, OEH30 U T. J.) MPOBOAUTH JTAJIbIIIE OT
OTHS U BKJIFOUEHHBIX JIEKTPOIUIUTOK. HarpeBarh J1IerkoBOCIIaMEHSIOIIMECS KUAKOCTH MOKHO TOJIBKO
Ha IpeBapUTEIbHO HarpeToi BoJsiHOM OaHe, B K0JIOe, CHA0KEHHOM BOSIHBIM XOJIOAUIBHUKOM, BJIaIH
OT HarpeBaTeNbHBIX PUOOPOB.

2. JlerkoBocmiaMeHsomuecs BemectBa (3¢up, MEeTposielHbI 3Qup, aleTroH, Cepoyryiepo,
OCH301, CIIHPT) MOKHO OTTOHITH B MPUOOpPE C BOJSHBIM XOJOJMJILHUKOM Ha BOJISHOW OaHe wWiH
pPOTOPHBIX HcHapuTessax. Hemb3s ynapuBaTh roprodre )KUIKOCTH B OTKPBITHIX COCYAaX.

3. [Ipubopkl, B KOTOPBIX COJEPKATCS JISTKOBOCIUTAMEHSIOLINECS BEIIECTBA, CICAYeT pa3oupaTh
MOCTIE TOTO, KaK OyAyT BBIKIIOYCHBI Ta30BbI€ TOPEIKH, HAXOIAIHECs MOOIH30CTH.

4. He BpITMBaTh BOCIUIAMEHSIONINECS BEIIECTBA B KAHAIM3AIIMIO, BEAPa U ALIUKH JIJIsl Mycopa BO
n30exaHue TIoKapa OT CIIyJaitHO OpOIICHHON CITHIKH.

5. Henp3st mpoBOAMTH MEPErOHKY MOCyXa, TaK KaK MHOTHE BelIeCTBa (IUATHIOBBIM 3Qup,
JIMOKCaH) 00pa3yloT B3pHIBOOINACHBIE TEPEKUCH ITPU CONPUKOCHOBEHUH C BO3YyXOM.

IIpaBuia padorsl npu Bakyyme. 1. [1pu paboTe co CTeKITHHBIME TPUOOPAMH, HAXOIAITUMUCS
0]l BaKyyMOM (IIeperoHKa, OTKauMBaHUE BO3/yXa W3 BaKyyM-3KCHKATOpa), CIenyeT 00s3aTelbHO
HaJIeBaTh 3alIUTHBIC OUYKHU WJI MACKH.

2. Ilpu oTKauMBaHUM BO3/4yXa U3 BAKyyM-3KCUKATOpa HEOOXOAUMO €r0 MPEeABAPUTENBHO INIOTHO
00epHYTh MOJIOTEHIIEM U TIOMECTHTD B CHCIIMATIBHBIN KOJIAK U3 YaCTOW METAIITMYECKOMN CeTKH.

3. Ilpu meperoHke mojJ BaKyyMOM KaTE€rOPUYECKM 3alpeliacT UCHOJb30BATh MJIOCKOJAOHHBIE
KOJIOBI, TAK KaK OHU OYJyT pa3/iaBJIcHBI.

4. Tlocnie meperoHKy MoJ1 BAKYyMOM HeEJNb3sl CHUMAaTh OYKH TEX TOp, ITOKa MPUOOP HE OCTHIHET U
He Oyjaer coequHeH ¢ atMochepoit. Tompko yepe3 3 — 5 MUH MMOCIEe BRIpAaBHUBAHUS JTABJICHUS MOYXHO
CHUMATb OYKH.

IlepBass moMomb NpH 0:k0rax M orpasBjeHusix. 1. Ilpu Tepmuueckux oxorax HeMeAJICHHO
JIeJ1al0T OOMIIbHBIE NPUMOYKH CIUPTOBBIM PACTBOPOM TaHHUHA, 3TUJIOBBIM CIMPTOM MJIM PACTBOPOM
NepMaHraHarTa Kajius.

2. Ilpu oxorax KHCIOTaMH HEOOXOIUMO Cpa3y K€ MPOMBITh MOPAXEHHOE MECTO OONbIINM
KOJIMYE€CTBOM BOJIbI, @ 3aTeM 3% pacTBOPOM I'MApOoKapOOHaTa HATPHUS U OISITh BOJIOM.
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3. Ilpu okorax eJKUMH HIeI0YaMHU XOPOIIO H OOMIIBHO MTPOMBIT IIOPAKEHHOE MECTO TIPOTOYHOM
BOJIOW, 3aTeM pa30aBJICHHBIM pAacCTBOPOM YKCYCHOM KHCJIOTBHI, a IOCJE€ 3TOr0 OMSATh OOJNBIINM
KOJIMYECTBOM BOJIBI.

4. Ilpu monasaHuyM KUCIOTHI WM IIEJIOYH B IJIa3a CIEIyeT Cpas3y Ke WX MPOMBITh. i 3TOro
HANPAaBISIOT HEOOJBIIYIO CTPYIO BOJIBI TO B OJIUH, TO B IPYTOH TJ1a3 B TeUeHHe 3 — 5 MUH. 3aTeM riias3a
HE 00XOJMMO MPOMBITh WJIH PacTBOPOM THAPOKapOOHATa HATPHs (B CIIydae KUCIIOTHI), WJIH PacTBOPOM
OOpHOI KMCIIOTHI (B citydae menodn). [Tociae 3Toro Hy>)KHO HEMEIJIEHHO 00paTUTHCS K Bpady.

5. IIpm oxorax ¢peHOJIOM MOpaKEeHHOE MECTO 00pabdaThIBAIOT CIIUPTOM.

6. IIpu oxxorax OpPOMOM KOXH €ro OBICTPO CMBIBAIOT CIUPT WM pa3z0aBICHHBIM PacTBOPOM
niestouu. ITociie 3Toro nopaxxeHHOe MECTO CMa3bIBAIOT CIIELMAIBHON Ma3blo OT 05K0roB. IIpu BabIXaHUH
napoB OpoMa HY>KHO IIyOOKO IMOJBIIIATh HAJ COUPTOM, a 3aTE€M BBIIUTH MOJIOKO M BBIMTH Ha CBEXHN
BO3/YX.

7. Koxy, MOpaXE€HHYIO CHJIBHO JEHCTBYIOIIUM OPraHUYECKUM BEIIECTBOM, HYKHO OBICTPO
MIPOMBITH OOJIBIIUM KOJUYECTBOM PACTBOPHUTEIIS; TIOCTPAIABIIECTO JOCTABUTh B ME/IITYHKT.

TymieHue MecTHOro mo:kapa W ropsimeid ogexabl. 1. Ilpy BO3HMKHOBEHMHM TMOXapa
HEMEJICHHO OTKJIFOYHTH Ta3 M AJIEKTPONPHOOPHI 1o Beel maboparopuu. beicTpo yOpars Bce roproune
BEIIECTBA TMOJAJbIIE OT OrHSI, a IUlaMs TYIIUTh OTHETYIIMTENIEeM, TIIE€CKOM H HCIONb3Ys
NPOTUBOIIOXKapHOEe ofesuo. He ciemyer 3anmuBath miiamsi BOJOW, BO MHOTHX CIy4asiX 3TO MPHBOIUT
JUIIB K OOJIBIIEMY PacIpOCTPAHEHHUIO TUIAMEHH M PACIIMPEHUIO oUyara rmoxapa.

2. Ecnn Ha KOM-THOO0 3aropenach 0J1eXk/1a, Hy)KHO MOCTPAAaBIIETO MOBAINUTEH HA MO U OBICTPO
MOKPBITh BOMJIOUHBIM O/I€SJIOM.

3. Hu B xoem ciyuae Helb3si OeXaTh, TaK KaK B 3TOM CJIydae Iuiamsi TOJIbKO YCUITUTCS. MOXKHO
NOTYIIUTH Ha cebe 0/1eXk Ay OOJIMBAHNEM BOJIOM MIIM OBICTPHIM IE€pEeKaThIBAHUEM I10 MOJY.



Yacts 1
3ansatue 1. KNIACCUPUKALIUA U HOMEHKJ/IATYPA

THUITIOBBIE 3ATAYHU U UX PELLIEHHUE
3ATAYA 1

Kakue ¢yHKIIMOHAIBHBIE TPYIIIBI BXOAST B COCTaB MOJIEKYJIBI 3aMEHHUTEII caxapa
acriaprama?

0) o)
AN | H /
C—CH,—CH—C—NH—C—C
/ I\
HO NH, CH, O—CH;

Pemenne. AcmapraM HCHOJIB3yeTCSl KaK HU3KOKAJOPUWHBIA MOJCIACTUTEND
MUIIEBBIX TPOAYKTOB U obnanaet B 200 pa3 Oosiee ciagkuM BKycoM, 4yeM caxaposa. Kak
U OONBIIMHCTBO  OHMOJIOTMYECKM  AKTHBHBIX  BEIIECTB  acmapTraMm  sIBISETCS
reTepoQyHKIIMOHAIBHBIM ~ COEAMHEHHEM, T.€. COJEPKUT  HECKOJBKO  pa3HbIX
(GyHKIMOHANBHBIX Tpyni. Mojekyna acnapraMa OTHOCUTCS K AUMENTHAAM U COJIEPKUT
OCTAaTKHU JABYX MPUPOJHBIX AMHUHOKHUCIOT — acllapariHOBOM KUCJIOTHI U (eHUIATaHUHA,
KOTOpbIE CBSI3aHBI MENTUIHOMN CBA3bI0. OCTaTOK (peHMITAIaHNMHA B MOJIEKYJIE acrapTama
sTepuuIUpOoBaH METWUJIOBBIM CcHUPTOM. B coctaBe acmaprama NpUCYTCTBYIOT
KapOOKCHIIbHAsI, KapOOKCaMH IHASI, AIKOKCUKAPOOHWIbHASI U aMUHOTPYIIIIBI.

KapOoKkcamuHas
0 O 0
N\ I H |/
C-—CH2—$H——C—NH -—? —C AJIIKOKCUKapOOHWUIIbHAS
HO NH2 CH, O—CH;

KapOOKCHITbHAs aMHUHO
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3ATAYA 2

Cpenu  mpencTaBIEHHBIX  CTPYKTYp  YKaKHUTE€  MOHO(QYHKUMOHAJIbHBIE,
noJu(yHKIMOHAIBHBIE, TeTepOQyHKIMOHAIbHBIE U  MOJUTeTepOPYHKIIMOHATIbHBIC
COCIMHEHMS. YKaXUT€ TUN (PYHKIMOHAIBHBIX TPYII, MPUCYTCTBYIOIIUX B HUX
MOJIEKYJIaX.

H,C 0 CH, OH 0
\?/'\ﬁ/' | 7
HO CH OH \
~ S
0 0 H,C CH; N\\c4?CH2
H
YKCYCHBIil AaHIHAPH]I rJIMepPHH BHHHJINHPPOJIHIOH
O OH
NN
o X7 o
F: T
/ C C C
H,N C no~ | ~— ou
O_C2H5 OH
AHeCTe3NH JMMOHHAS KUCJI0TA

Pemenne. MoHODYHKIIMOHAIBHBIMU SIBJIIFOTCSI COEIUHEHUS, COJEPKAILIUE OJIHY
byHKMOHaNbHYI0 Tpynmy. Cpeau IpeaCcTaBICHHBIX CTPYKTYP K 3TOMY THUITY OTHOCSITCS
YKCYCHBIM aHTUJpUJ W BHHWINUPPOJIUIOH, KOTOPBIE COJAEPKAT COOTBETCTBEHHO
AHTUJIPUJHYIO U KapOOKCAMUJIHYIO TPYIIIIBI.

K mnonudyHKIMOHATBHBEIM OTHOCATCS COCAMHEHHs, COJEpKalllue HEeCKOIbKO
OJIMHAKOBBIX (PYHKIMOHANBHBIX IpyIil. [TonnpyHKIMOHATEHBIM COEAMHEHUEM SBIISIETCS
TJIMIEPHUH, COACPKAIIMI TPHU THIPOKCHIIBHBIE TPYIIIIHI.

['erepodyHKIMOHANBHBIE COENUHEHUSI COAEpXKAT pa3Hble (QYHKUMOHAIbHBIC
rpynnsl.  [IpuMepoM Takoro COE€IMHEHUS SBISIETCS AHECTE3UH, COAECpPKAIIUN
AIIKOKCUKAPOOHWIbHYIO U aMUHOTPYTIIIHI.

JluMoHHasi KHUCTIOTa OTHOCHUTCS K MOJUTETEPO(OHKIIMOHAIBHBIM COCIMHECHUSIM,
TaK KaK COJIEP’KUT KaK OJMHAKOBBIC, TaK U pa3Hble (YHKIMOHAIbHbIE TPYIIIIHI.

3AJIAYUA 3

HazoBure coenunenus no 3amectutenbHol HomeHnkinatype IUPAC:
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CH,;

CH3—C—CH,—CH,—CH==C—CH=CH, CH,—CH—CH;
CH, NH,
OLMMEH (penamun

Pemienune. OnyMeH OTHOCHTCS K TEPIEHOBBIM YIVIEBOJOPOJAM U SBIISIETCS
KOMITOHEHTOM 3(UPHBIX Macen pacTeHuid. OuMeH — 3TO allMKIMYECKU HeTpeaeNbHbIHI
YIJIEBOAOPOA. XapaKTEepUCTUYECKHE TPYIIBI B €r0  MOJIEKYJE OTCYTCTBYIOT.
CrnenoBaTenbHO, BHIOOP POJOHAYAIBHOW CTPYKTYpPBI OMpENEseTCs HaIudueM B Hel
MaKCUMAaJIbHOTO YUCla KPAaTHBIX CBA3EH. Takas enb COAEPKUT TPU JABOMHBIE CBS3H U §
aTOMOB yriepojaa. Ha ocHoBaHUU 3TOTr0 poJIOHaYaNbHON CTPYKTYpOl OyAeT okman.

CH;
7 6 5 4 3 2 1

CH3_C_CHz—CHz—CH:C_CH:CHz

8 CH,

[IpucyTrcTBUEe Tpex ABOMHBIX CBsI3e€l OTpaxkaeTcs 3amMeHo cyddukca —aH Ha
cypduxc —mpuen. OCHOBHAS IIENb COAEPIKUT B KAUECTBE 3aMECTUTENCH JBa OJTMHAKOBBIX
YTJIEBOJOPOAHBIX — paJuKana, KOTopble o0003HayaroTcss mnpedukcom oOumemu-.
Hanpasnenue Hymepanuu pOJOHAYAIBHOW CTPYKTYPBI OIPENEIAETCS IOJIOKEHUEM
JIBOMHBIX CBSI3€H, KOTOPOE JAOHKHO ObITh YKAa3aHO HAMMEHBITMMU JokaHTaMu. Ha3Banue
olMMeHa 1o 3amectutenbHoil HomeHnknarype IUPAC — 3, 7-0oumemunokmampuen-1,3,7.

deHaMUH - 3TO OHOJIOTMYECKH AaKTUBHBIA aMUH, CTHUMYJSATOP IEHTPaTbHOU
HEPBHOM CUCTEMBI. Ero MoJiekysa conepKUT aMUHOTPYIIILY, KOTOpas SBJISETCS CTaplIeH
XapaKTepUCTUIECKON U 0003HavaeTcs cypdurcom —amun. [1pu BEIOOpE pogoHAYATBHOM
CTPYKTYpbl TJABHBIM KpPUTEpHUEM  SBIAETCS MPUCYTCTBHE B HEW  cTapuiei
XapaKTepUCTUYECKOM Tpynnbl. Ha oOCHOBaHMM 3TOro poOAOHAYAIBHOM CTPYKTYpOHU
ABIIsIeTCS anudaTruueckas 1efb nPonaH, a He ApOMaTHIECKOe KOJIBIIO.

1 2 3
CH2 —CH— CH3

NH,
HpI/ICYTCTBI/Ie B Ka4CCTBC 3aMCCTHUTCIIA YITICBOAOPOJHOIO pajuKala OTPpaXacTCs

npepukcom  ¢henun-. HampaBneHue Hymepaluud poOJIOHAYATIBHOM  CTPYKTYpHI
OINpeaeseTcs IPaBUIOM HAUMEHBIINX JIOKAHTOB, TaK Kak cTapuiasi XapaKTepUCTUYECKast
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rpyIma paBHO yJajneHa oT 000uX KOHIOB Lienu. Ha3Banue (heHaMuHa 1o 3aMeCTUTENbHOM
HoMeHknatype [lUPAC — I-gpenunnponanamun-2.

3AJTAYA 4

AMUHOKHCIOTa THIPOKCWIM3MH BXOAMT B COCTaB OCHOBHOro Oejka
COCAUHUTEIIBHOM TKaHUM — KoJulareHa. Ha3oBUTE THAPOKCUIM3HUH, HCIOJIb3Ys
3amecTuTeNbHy0 HoMeHkIaTypy IUPAC.

O
/
H,N—CH,—CH—CH,—CH,—CH—C
OH NH, OH
THAPOKCHIN3UH
Pemenue. IMunpoxcunusun SIBIISICTCS MOJIUTETEPOPYHKITHOHATHHBIM

COEIMHEHUEM U COJICP>KUT TPH Pa3HBIX TUMA (PYHKIIMOHAIBHBIX TPYIIT — KAPOOKCUIIBHYIO,
TUAPOKCUIIbHYIO H  amMuHO. Crapmeld XapakTepUCTHUYECKOM TpYyNIION  SIBISETCS
KapOOKcUIbHasA, KOTopas o0o3HavaeTca cypdukcoMm —oean kucaroma. PonoHavyanbHOU
CTPYKTYPOU SIBIISIETCS 2eKCaH - €IWHCTBEHHAS IIeMb, CoAeprKaiias 6 aTOMOB yriaepoja.
[Ipu 3TOM aToM yriieposna KapOOKCUIBHOM TPYMIbl CYMTAETCS YACThIO POJOHAYAIBHON

CTPYKTYPBIL.

6 5 4 3 2 1 //O
HQN_CHz_CH_CH2_CH2_CH—C

OH NH, OH

Mnaammue XapakTepUCTHUECKHE TPYMNbl OTpaxarTcs B mpedukcax U
NEPEUUCISIIOTCS B aj(paBUTHOM TMOPSAKE — CHayala OUAMUHO-, 3aT€M 2CUOPOKCU-.
YMHoxkaromui npeukc ou- npu ornpeaencHu andaBUTHOTO MOPSIKA HE YUUTHIBACTCS.
HamnpaBnenue Hymepanuu poJoHa4alIbHOW CTPYKTYpPbl BEIOMPAIOT Tak, YTOOBI cTapliias
XapaKkTepUCTUYECKas TPyIITa UMella HaMMeHbIni Homep. HazBanue ru ipoKCuIn3rnHa 1o
3amectutenbHol  HomeHkinatype IUPAC -  2,6-duamuno-5-zuopokcuzekcanosasn
Kucioma.

KOHmPOJleble 60npocsHl

1.1. VYkaxurte, Kakue (QYHKIHOHAJbHbIE TPYMIbl COJAEPKAT CIEAYIOIINE
reTepoyHKIIMOHATIbHbIE COSTUHEHUS:
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6)
OCHj
o H NHCOCH;
N Q<

c OH
H
BAaHUJ/INH nmapaneramoJi
B) r)
HS ~CH,~(H=COOH OzN@?H— CH-NH-C-CHCl,
NH, | I
OH CH,0H O
IHUCTCHUH JEBOMUIICTUH

1.2. IlpuBeaure GopMynbl CIPYKTypHBIX H30MepoB cocraBa C;HO.
Omnpenenure, K KaKUM KjaccaM OTHOCSITCA 3TH coeauHeHus. HazoBurte anukinyeckue
COEIMHEHHMS TI0 3aMEeCTUTEILHON HOMEHKJIaType.

1.3. TIlpuBeaute GopMyibl AlUKINYECKUX MPEIACTbHBIX COSAMHEHUN COCTaBa
C;H,O, (cemp wu3omepoB). HaszoBure BCce coeaMHEeHHMs IO 3aMECTUTEIBHOM

HOMCHKJIIATYyPpC. Vkaxxure MOHO- U FCTCpO(bYHKL[I/IOHaHBHBIe COCIMUHCHMUAI.

1.4. HazoBure coeavHEHUs, UCHOIB3YSl 3aMECTUTEIBHYIO HOMEHKIATYPY
IUPAC:

a) 0)

CH3_ ?H_ (EH_ CHZ_ CH3 ﬁHz

H3C_ CH2 CH2_ CH2_ CH2_ CH3 CH3_CH2_ CHZ_C_CHZ_CH3
B) r)

Blr
CHy-CH—CH,-CH—CH; CH;-CH=(¢—CH,-OH
CH3 CHz_ CH3
1) e)
CH, CH; 0

\ \
CH;—C=CH-CH,CH,C=CH-—C CHy~CH—CHy~CH~COOH

H CH, NH,

N



HO—CH,CH—CH=C—C—CHj

CH,

Cl O
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3)
HOOC—CH,~CH—COOH
NH,
K)
OH cn,
HyC CH
CH,
M)
OCH,
O NN
>c oH
H

1.5. IlpaBunbHO JM Ha3BaHbl MO 3amMecTUTENbHOM HoMeHkiatype I[UPAC
CJIEIYIOIIME COSAMHEHUS: a) 2-MeTU-2,4-TUAITUIITIeHTaH; 0) 5-MeTun-3-rekcex; B) 3,4,4-
TPUMETHUI-2-TIEHTEH; T) 2-3TIi-2-0yTeH? BHecuTe ucnpasieHus, €ciiv 3T0 He00X0IUMO.

1.6. Ilo Ha3BaHWIO HAMUIIUTE CTPYKTYpHYIO (opmyny coenuHeHus: a) 4,4-
JTUMETUN-2-TIeHTeH; 0) 3-0yTeHanb; B) 4-MeTui-2-nponui-4-rekcel-1-om1; r) 2-6pom-3-
METWIIUKIONEHTAHOT; 1) 3,7-TUMeTHII-2,6-0KTaIueHAITb.
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3angarue 2. XUMHNYECKASA CBSA3b U DJIEKTPOHHBIE DODEKTHI
TUITIOBBIE 3AJIAYN U UX PEILIEHHUE
3ATAUA 1

CpaBHHTE pacnipeqieleHue T—3JIEKTPOHHON IUIOTHOCTH B MOJIEKYJIax aKpoJIeHHa,
METUIIBUHUIIOBOTO 3(Hpa U aJUTUIIOBOTO CIIUPTA.

@)
CHZ:CH—C</ CH,=CH—O0—CH;, CH,=CH—CH,—OH
H
aKpOJIeHH MEeTHBHHHJIOBBIH 3up aJTUJIOBBIH ClIUpT

Kakne w3 mpencTaBieHHBIX MOJEKYJ COAEpkKAaT JETOKAITM30BAHHBIE T—CBA3U?
YKaxute T—mT— U P-T—CONPSIKEHHBIE CUCTEMBI.

Pemrenue. /lenokanu3oBaHHbIE CBSA3M — 3TO KOBAJICHTHBIE CBS3U, MOJIEKYJISIPHBIC
opOuTaIM KOTOPBIX OXBATHIBAIOT OOJIEe ABYX aTOMOB. Jlemokanu3aius CBs3eil BO3MOXXHA
B MOJIEKYJaX, COAEpXKalIUX CHCTEMBI COIpPSIKEHUA. B CONpPsDKEHHBIX CHCTEMAax
HECKOJIbKO COCEJHMX aTOMOB HUMEIOT MapajuleIbHO OPUEHTUPOBAHHBIE pP-OpOUTalHy,
KOTOPbIE TIEPEKPHIBAIOTCS MO T—THITY, 00pa3ys €IUHYIO T—3JIEKTPOHHYIO CUCTEMY.

Mornekyna akpojienHa - TpUMEpP T—T—COMPSHKEHHOM CHUCTEMBbI, (pOpMallbHBIM
MIPU3HAKOM KOTOPOM SIBIIAETCS YEPEAOBAHHE NPOCTBIX M KpaTHBIX CBs3el. [IpuumHOM
CONPSKEHHUsS] TM—CBA3EH  SBISAETCA BO3MOXKHOCTHb  IEPEKPBIBAHHA IO  T—THUILY
HErMOPHUIU30BAHHBIX P-OpOUTANE YEThIpeX COCENHUX aTOMOB, HAXOMSIIUXCS B
COCTOSIHUHM SP°-THAPHU3ALIUH.

/5—0\9--@ CH,ZCH——CHZ=0 - Moppercr

OTO MNOpUBOJUT K HCYE3HOBEHUIO HW30JMPOBAHHBIX JBOWHBIX CBSI3€H W
nepepaclpeIeICHUIO T—3JIEKTPOHHOU IJIOTHOCTH. CnencrBueM TaKoro
nepepacnpeiesieHusl SBIAECTCS BBIPABHMBAaHUE JUIMH CBSI3€M, a TakKe CMELICHUE
T—3JICKTPOHHOM IIJIOTHOCTH IO COMNPSKEHHOM CHUCTEME B CTOPOHY aToMa KHCIOpOAa,
KOTOpBIH 00amaeT O6ojiee BBICOKOW JJIEKTPOOTPHIATEIbHOCTHIO. Ha aTome kucmopoaa
BO3HMKA€T YaCTUYHBIA OTPHULATENBHBIA 3apsA] W OJHOBPEMEHHO YMEHBIIAETCS
AJIEKTPOHHAS IUIOTHOCTH Ha aTOME YIJIEPOJd, HAaXOASALIEMCS HA IMPOTUBOIIOJI0KHOM
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KOHILIE CONPSDKEHHOW CUCTEMBI. Takoe AJIEKTPOHOAKIENTOPHOE BIIMSAHHUE ajbJETUIHON
IPYIIIbI HA3bIBAIOT OTPUIATENHHBIM ME30MEPHBIM 3P dekToM (- M).

Jpyroii TUI cOMpsKEHMsI TPUCYTCTBYET B MOJIEKYJIe METHJIBUHIIIOBOTO 3¢dupa. B
00pa30oBaHUM COMPSDKEHHON CHCTEMBl YYacTBYIOT T—CBSI3b M P-OpOHUTaIb COCETHETO
aToOMa KHCII0pOo/a.

cC— Z = E'_ -
/5 C @ ,/// CH,=CH—0—CHj; + M-3¢dexT

Takoe P-T=-COIIPAKCHUEC OCYHICCTBILICTCA B MOJICKYJIAaX, KOTOPBIC COOCpPIKAT

¢parment C=C — X, rae X — reTepoaroM, UMEIOIIUN CBOOOIHYIO TTapy JIEKTPOHOB HA
p-opouranu (N, O, Hal). p-n-ConpsikeHHas cucteMa METUIBUHIIIOBOTO 3(pupa sBisieTCs
TPEXIIEHTPOBON M YETHIPEXAICKTPOHHOM, MPUYEM P-OPOUTATL ATOMA KUCIOPO1a BHOCHUT
B CONPSDKCHHYIO CHCTEMYy JBa P-2JICKTpOoHA. METOKCUTpyIia yBEIUYHBACT
T—3JIEKTPOHHYIO IJIOTHOCTh Ha aToMe yriepoja, HaXOSIIeMCsl Ha MPOTHUBOIOIOKHOM
KOHIIE COMPSDKEHHOW cucTeMbl. Takoe 3JIEeKTPOHOJAOHOPHOE  BIUSHUE HA3BIBAIOT
MOJIOKUTETHHBIM Me30MePHBIM 3 PexTom (+ M). YuacTue 3amecTuTesst B CONPSIKEHHON
CUCTEME SIBIIACTCS 0053aTEIbHBIM YCIOBHEM IPOSBIICHUS €T0 Me30MepHOTO dPekTa.

Mornekyna alMIOBOrO CHHPTa TAKXKE COJAEPKUT T—CBS3b U aTOM KHUCIOPOJa,
MMEIOIIUI CBOOOIHYIO Mapy SIEKTPOHOB Ha p-opOutamu. OIHAKO OHU Pa3IEleHbI Sp -
THJIPUTHBIM aTOMOM YTJIEPOa, YTO JIeTAeT COMPSHKEHUE HEBO3MOXKHBIM IO CTEPHUCCKUM
IpUYUHAM.

300+ 00+ o+ .§—
CH,—CH—>CH,—> OH - I-s¢gdexr

B orcyrctBun conpsbkenust rpynna OH nposBisieT TOJIBKO OTpULIATEIbHBIN
UHIYKTUBHBIN 3P PekT (- 1), T.e. mpUTITUBAET 31E€KTPOHHYIO IIIOTHOCTh G-CBSI3€M, TaK KaK
uMmeeT 0oJiee BHICOKYIO 3JIEKTPOOTPULIATEIbHOCTh, YEM aTOMBI YTIIEpO/a.

3AJIAYA 2

OxapakTepu3yiiTe B3aMMHOE BIUSHUE aMUHOTPYIIIBI U OSH30JIBHOTO KOJbIA B
MOJIEKyJ1aX aHWJIMHA U OCH3WIIaMUHA.

Pemienne. B3auMHOe BIMsSHHE apOMaTHYECKOTO KOJbI[A WU aMUHOTPYIIIIBI
OLICHUBAETCSA C MOMOIIBIO AIEKTPOHHBIX 3PHEKTOB.

AMuHOTpymma o6nagaeT OOJbIIEH 3IIEKTPOOTPHUIIATEILHOCTEIO, YEM aTOMBI
yriiepojia U CIOCOOHA TMPOSIBIATh OTPHUIATEIbHBIA MHAYKTHUBHBIN 3 dexT. —[-3ddext
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OPUBOAUT K CMEIICHUIO 3JIEKTPOHHOM IMJIOTHOCTU G-CBSI3€M B CTOPOHY aroma a3oTa U
00yCaBIMBAET ANEKTPOHOAKIIENITOPHBIE CBONCTBA AMUHOTPYTIIIHI.

588+ 06+ o+ o~
C—>C—>C—=NH, - I3 dexr

Hpyrast 0cOOEHHOCTB 3JIEKTPOHHOTO CTPOSCHUSI aMHUHOTPYIIIIBI COCTOUT B TOM, YTO
aTOM a30Ta UMEeT CBOOOJHYIO Tapy 3JEKTPOHOB M MOXET OBITh YYaCTHUKOM p-T-
CONPSKEHHOW CUCTEMBI.

8;\ '/_\ o+
C=——C—NH, + M-3¢ekr,

brnaronaps conpspKeHUI0O aMHHOTPYIIA CHocoOHa NposBIsThL +M-3¢ddexr,
KOTOPBIH 00yCITaBIUBAET €€ IJIEKTPOHOIOHOPHBIE CBOMCTBA.

NuaykTuBHBIA W Me30MepHBbI 3¢ (GEeKThl aMUHOTPYMIBI HE COBIAJAIOT IO
HampaBieHuto. [lpu  OLeHKe BIAMSHUSA 3aMECTUTENs] HEOOXOJUMO  YUYUTHIBaTh
pesyabTupyromiee aedcTBue ITux dPdexTonB. s  OONBIIMHCTBA 3aMECTUTEIICH,
nposiBisitoux  +M-addext (NHz, NR2, OH, OR), me3omepHbIil 3¢ dexT npeBanupyer
HaJ UHIYKTUBHBIM. VcKIlIoueHne COCTaBISAIOT TOJBKO aTOMBI TaJIOTE€HOB.

B Monekyne aHuIMHA 32 CUET MEPEKPbIBAHUS p-OpOUTaIN aToMa a30Ta, Hecyllei
CBOOOJIHYIO Tapy DJIEKTPOHOB, C T—CHUCTEMOW OEH30JIbHOTO KOJbllda aMUHOTpyMma
SBJISIETCS YACTBIO P-T-COMPSIKEHHOM cHCTeMBI U posiBisieT +M-3¢hdexT.

NHz + M-3¢ddexr > - I-appexr

[TonoxuTenbHbli  Me30MEpHBIM  A(PPEKT aMUHOTPYIIBI MPEBBIMIAET IO
ANIEKTPOHHOMY BIHSHUIO €€ —[-3ddeKkT, mo3TOMy B MOJIEKYJIe aHWJIMHA OHA MPOSBISET
AIIEKTPOHOJOHOPHBIE CBOMCTBA. Pe3ynbTaTOM 3TOTO ABIISETCS 3HAUUTEILHOE YBETUUCHHE
AIIEKTPOHHOW IUIOTHOCTU B OpmoO- W HNApa-NOJOXKEHUAX OEH30JbHOr0 KOJbIa, YTO
OPUBOAUT K TMOBBIIICHUIO €r0 PEaKIUOHHOM CHOCOOHOCTM B  pEaKIHsIX C
AMEKTPOPMIbHBIMU peareHTamMu. OTHOBPEMEHHO JJIEKTPOHHAS IJIOTHOCTH HA aToMe
a30Ta YMEHBIIAETCs, YTO CHIYKAET €ro OCHOBHbIE CBOWCTBA.

B monekyne 6eH3ninaMuHa aMUHOTPYIIAa HAXOAUTCA B OOKOBOM LIETIU U CBSI3aHA C
aTOMOM yIJIEpoJa B COCTOSHHMHU Sp -ruapuamsanuu. p-OpOutans aTomMa asora HeE
Y4acTBYET B CONPSKEHHOM CUCTEME, a, CIIE0BATENIbHO, aMUHOT YA MPOSIBISET TOIBKO
—[-3¢dexT u sBaseTcs IMEKTPOHOAKIIEITOPHOM.
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88+ O+ 6—
CH2_>NH2 - I-3(l)(l)eKT

BnusiHue aMUHOTPYMITBI MPUBOIUT K TIOHM)KEHUIO AJIEKTPOHHOW TUIOTHOCTH B
OensmibHOM pagukaie. C JOpyrod CTOPOHBI, OTCYTCTBUE COIPSDKEHUS T-CUCTEMBI
apOMaTUYECKOTO KOJNbI[Aa C p-OpOMTaNBI0 aToOMa a30Ta, HEeCylled CBOOOTHYIO Tapy
AJIEKTPOHOB, O0YCIIaBIMBAET 3HAYUTEIHHO 00JIee BRICOKYIO OCHOBHOCThH OCH3MJIIaMHUHA 110
CPaBHEHUIO C aHUIMHOM.

3AJIAYA 3

A3oTcozepKalue apoMaTHYeCKUE TeTEPOLUKIIbI COCTABISAIOT OCHOBY CTPOEHUS
MHOTHX OWOJIOTHYECKH BAXKHBIX COEAMHEHUW U JIEKapCTBEHHBIX cpeiacTB. Kakue wu3
NPEACTABIEHHBIX CTPYKTYP YIOBIETBOPSIOT KPUTEPUAM APOMATUYHOCTH?

H
/\ h |
N - N
H N H
nuppoJt 1,4-AMruaApONUpPUANH nupasuH 1,4-muruaponupasuH

Pemienne. CorjacHO KpPHUTEPHIO apOMAaTUYHOCTH XIOKKEIS apoMaTHYeCKUE
CUCTEMBI JOJDKHBI COJIEPKATh IJIOCKYIO 3aMKHYTYHO COIPSDKCHHYIO CHCTEMY, UYHUCIIO
T—3JICKTPOHOB B KOTOPOM yaoBieTBopseT gopmyie (4n+2), rae n=0,1,2... YcmoBuem
dbopMUpOBaHHs 3aMKHYTON CHCTEMbI CONMPSDKEHUS SBJSETCS HAJUYKMe Y KaXKI0ro aToMa
UKJIa HEruOpHUIM30BaHHON p-OpOUTANIM, OPUEHTHUPOBAHHON MEPHEHAUKYISIPHO
TUIOCKOCTH G—CKeJleTa.

Enunas 3amMkHyTasi cuctemMa T—3JIEKTPOHOB B T'€TEPOIMKINUYECKUX COCIUHEHUSAX
MOXET OBbITh OOpa3oBaHa IMOCPEACTBOM Kak T—T—, Tak U p-m—conpspkenus. [lpu
T—T—CONPSDKEHMH TETEPOATOM, HAXOMAIIMHCA B COCTOSHHMU  SP’-THAPHMIM3AIINH,
MIOCTABIISICT B ADOMATHUYECKYIO CHCTEMY OJIMH P-3JIEKTPOH. Takoif aTOM a30Ta Ha3hIBAIOT
MUPUTUHUEBBIM.
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Pz
/ PV

-0
Sp
NMUPUANH HI/IpI/IIII/IHI/IeBblﬁ atoM N T-CUCTEeMa NMMUPpUIUHa

[lupunuH SBISETCS apOMAaTHYECKUM TE€TEPOLMKIOM, TaK KaK €ro 3aMKHyTas
T—CHUCTEMa COACPKUT 6 T—IEKTPOHOB, UTO YIOBIETBOPAET (hopmyiie XIOKKEs Mpu n=2.
[Tapa >71eKTpOHOB a30Ta, HAXOAAIIAsCA HAa THOPUIHON OpOUTAIIN, HE MOXKET Y4aCTBOBATh
B conpsbkeHHOM cucteme. OHa sBisieTcst cBOOOAHONW W 00yClaBIMBA€T OCHOBHBIE
CBOWCTBA NUPHUINHA.

[Ipu p-n—conpskeHUU OopOUTAIU T—CBA3EH HECYT IO OAHOMY 3JIEKTPOHY, a p-
OpOMTasIb, IPUHAJIEKALIAsA TETEPOATOMY B COCTOSIHUM SP>-TUIPUAN3AINY, IOCTABJISIET B
apOMaTUYECKYI0 CUCTEMY Mapy 3JIEKTPOHOB. Tako! aTOM a30Ta Ha3bIBAOT ITUPPOJIHBIM.

oo ol
= SPQQ ' '
o

2 -
: NH @N ) sp @ N—H
S 5 O
Sp ‘
uppo.Jx NUPPOJIbHbIA aToM N T-CHCTEMa MUPPoJIa

Takum 00pazoM, MUPPOIT ABJIAETCS APOMATHYECKHM T'€TEPOIMKIIOM, TaK KaK €ro
T—CUCTEMA SBJISETCS 3aMKHYTOU U COJIEPIKUT 6 T—IIEKTPOHOB.

B wmonekyne 1,4-nuruaponupuadHa TPUCYTCTBYET aTOM a30Ta, IOJIOOHBIH
MAPPOIBLHOMY, M P-T—CONPSDKEHHAs] CUCTEMa, BKJIIOYaroIas 6 m—ajaekTpoHoB. OmgHako
ATOT FeTEPOIUKI HE OTHOCUTCS K apOMAaTHYCCKUM, TaK KaK €ro CONpsKECHHAs CUCTEMA HEe
ABJIAETCA 3aMKHYTOM. OIUH M3 aTOMOB YIJIEPOJA LUKJIA HAXOMUTCH B COCTOSHHMHU Sp°-
THAPUIU3ANNN U HE HMEET HEOOXOAMMOW IS y4acTHsl B CONPSDKCHHOW CHUCTEME P-
opOuTay.

OTtcyTcTBUE apOMaTHYHOCTH MOATBEPIKIaeTCS TEPMOJIHHAMUYECCKOMN
HECTAaOMJIBHOCTHIO M BBICOKOW  PEAaKIMOHHOM  CIMOCOOHOCTBIO  IPOM3BOIHBIX
JTUTHAPOTTUPHUINHA, XapaKTePHOU /I HeTIPEACIbHBIX COCTMHCHHI.

MoJtekyiia nmupa3uHa COJCPKUT JBa MUPUIUHUEBBIX aTOMa a30Ta, KOTOPhIEC, KaK U
YeThIPEe aTOMa YIJIepo/ia, BHOCIT B CONPSHKCHHYIO CUCTEMY TI0 OJTHOMY P-3JIEKTpoHY. B
pe3yibTaTe T—TM—CONPSDKeHHs oOpa3yeTcs 3aMKHyTas T—CHUCTEeMa, CojepiKamias
apOMAaTHYECKHI CEKCTET AJICKTPOHOB.
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NMPUAUHUEBBIN aTOM a30Ta ------ » N
\
/

NMPUIMHUEBbIA ATOM a30TA ------ » N

ApOMaTUYHOCTh  NHPA3MHA  MOATBEPKIAACTCS  €ro  TePMOJUHAMUYECKOU
CTaOUIILHOCTBHIO U CKIIOHHOCTBIO K PEaKIUsAM 3aMEIICHHs, TPOTEKAIOIIUM C COXPaHEHUEM
apoOMaTHUYECKON CUCTEMBI.

1,4-luruaponupasuH  SBIAETCS  3aMKHYTOM  CONPSDKEHHOM — CHCTEMOHM,
00pa30BaHHOW TOCPEJICTBOM p-m—comlpsbkeHus. Ero Mojekyna CcOAepKUT JBa
MAPPOJIBHBIX aTOMA a30Ta, KayKJbIi U3 KOTOPBIX MOCTABJISAET B CONPSHKEHHYIO CUCTEMY T10
JIBa P-3JIEKTPOHA.

N H
NUPPOJIbHbIA ATOM a30Ta------ E Nj
NUPPOJILHbIH aTOM a30Ta------ > E

OO611ee yncno T—3JIEKTPOHOB PABHO 8, YTO HE YJOBJIETBOPSIET MPABUILY XIOKKES.
OTcyTCTBHE apOMATHYHOCTH MOATBEPKAACTCS TEPMOJIMHAMUYECKON HECTAOMIBHOCTHIO
MPOU3BOAHBIX JUTUIPONHPA3MHA, KOTOPHIE OBICTPO OKHCISIOTCS Ha BO3AyXE B
IIPOU3BOIHBIE APOMATUYECKOT'O TETEPOLIMKIIA TUPA3UHA.

KOHmPOJleble 60npocsl

2.1. Onpenenure 3apsapl yactull no popmyiiam Jlptouca:

a) I|{ 0) I|{ B) I|{
H—(|:: H—C: H—|C—O—H
|
H H H
r) 1) e) H
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2.2. Onpenenute TUI THOPUIU3AIMHA ATOMOB yTIEPOAa B COSAUHEHUAX. Y KaKUTE
G- M T-CBSI3U. YuuThiBasg (OopMy U HAMNpaBICHHOCTb OpOUTaNel aTOMOB Yriepoja,
n300pa3uTe MPOCTPAaHCTBEHHOE CTPOEHUE MOJIEKYII.
CH;

|
a) CH,CH=CH, 6)CH,=CH-C=CH B)CH,=C=0 1) CH~C C=N

2.3. Kakue coenrHeHus coaepkaT ACJIOKaIU30BaHHbBIE CBI3U? YKaXuTe T—T— U
P-TT—CONPSHKEHHBIE CUCTEMBI.

HUTPAIb aleTOYKCYCHBIN 3(pup
/k/\/k/\ Tl)
X X /\/\/ C
OH N on
repaHnoJl cOpOMHOBAasi KHCJIOTA

2.4. Onpenenute JIEKTPOHHBIE YD (PEKTH 3aMECTUTEIICH:
-CH; -Cl -CF, -OH -OCH;
-COOH -NO, -NH, -NHj} -C=
-COOCH; -OC(O)CH;
VYKaxkute 3aMeCTUTENH, CIIOCOOHBIE MPOSIBIATE: a) — u *M-3ddextsr; 06) -l u—
M-sddexTsi; B) Toabko —I-3dpdexr; r) Tonabko +1-addexr.
2.5. CpaBHuTe 21eKTpOHHBIE 3(DPEKTH 3aMECTUTENICH B MOJIEKYJIaX MOJIOYHON U
CaJINLUIIOBOU KHCIIOT.

0

. JN\_J

/ \

CH3—(|?H—C\ — OH
OH OH OH

MOJOYHAsA KHCJIOTA CaJIMIujI0Bass KHCJIOTA

B dem npuunHa pa3zHOro BIUSIHUS THUIAPOKCWIBHOW T'PYIIIBI HA pacOpeAcCHUE
3JIEKTPOHHOW MIIOTHOCTU B ATUX COCIMHEHUSX ?
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2.6. OrmpenenuTe HaAMpaBlIeHWE WHIAYKTUBHOTO M ME30MEPHOTO 3(PQeKToB
3aMECTHUTENIEH B CIEIYIOUIUX COCTUHEHUSX.

0) 0]
>\C— /N OCHj HO CHz—CH—C/<
H — ILHZ OH
OH

BaHW/IMH THPO3HH
0) H
N
| HOH,C OH
0 0 AN
=
/ \(,: ~
>
X H;C N CH;
acnupHH MHPHIOKCATH

Ykaxure QJICKTPOHOAOHOPHLBIC U DJICKTPOHOAKICIITOPHBLIC 3aMCCTUTCIIN.
2.7. BI/II_II/IKJII/I‘IGCKI/IC yYrjeBoaopoOdbl a3yJICH W IICHTAJICH COACPKAT 3aMKHYTBIC
TI—TT—COIIPSKCHHBIC CUCTCMEIL.

AByJieH SBJISIETCSI YCTOMYUBBIM COEMHEHUEM U COJEPKUTCS B d(PUPHBIX Maciax
HEKOTOPBIX pacTeHuil (moJyibiHu, pomaiiku). IleHTaneH kpailHe HecTaOWJIEH U UMEET
OYeHb KOPOTKOE BpeMs KU3HHU Jake MPU HU3KUX TemriepaTypax. OObsCHUTE pa3iuyue B
TEPMOANHAMUYECKON YCTOMUMBOCTHU ITUX COCTMHEHHM.

2.8. Kakue 13 npuBEAEHHBIX IE€TEPOLUUKINYECKUX COECIMHEHUU YIOBJIETBOPSIOT
paBmTy XIOKKEIs?
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a) 0) B)

e)
NI 0
)
N 0

Ykaxure TE—I[e(l)I/I]_[I/ITHBIe U T—HU30BbITOYHEBIE APpOMATHYCCKHUC I'CTCPOILHUKIIBI.
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3ansiTue 3. INPOCTPAHCTBEHHOE CTPOEHUE n
CTEPEOU3OMEPUA

THUITIOBBIE 3ATAYHU U UX PEHIEHHUE
3ATAYA 1

[IpuBenutre ¢opmynsl uzoMepHblx cnuptoB coctaBa CsHi0O. VYkaxute
COCIMHEHMS, KOTOpblE MOTYT CYLIECTBOBAaTb B BHJAE dHaHTHUOMEpoB. IloctpoiiTe
NpoeKIMoHHbIe (opmyisl Duiiepa st IHAHTHOMEPOB M 0003HAYBTE KOHPUTYpaAILUU
XHAPAJIbHBIX HEHTPOB N0 D,L-HOMEHKnaType.

Pemenne. CocraBy C4H10O coorBeTcTBYyeT 4 criupra:

OH
OH
HOJ\

oyTano.-1 OyTaHoJ1-2 2-MeTWANpPoOnanoJ-1 2-MeTHJINpPonaHo-2

B Bujae SHaHTHOMEpPOB MOTYT CYIIECTBOBATh TOJBKO XHUPAIbHBIC MOJICKYJIHI,
KOTOpPbIE HECOBMECTHMMBI CO CBOMM 3€pKaJIbHBIM OTOOpakeHUueM. Kpurepuem
XHPATBHOCTH I OOJIBIIOrO YHCIA MOJICKYJ SBISETCS HAIWYUE aCHMMETPHUYECCKOTO
aToMma yriepoja, T.e. aToMa, UMEIOIIETO TETPAdIPUICCKYI0 KOH(UTYPALIUIO U CBA3aHHOTO
C YEeTBHIPbMS Pa3HBIMH 3aMECTUTEIAMHU. TakolW aToM MPHUCYTCTBYET TOJIBKO B MOJICKYIIC
OyTtaHoma-2.

H
4 3 2, 1

CH3 CH2 _C _CH3
|
OH

Jnst m300pakeHus YHAHTUOMEPOB Ha IJIOCKOCTH HCIIONB3YIOT MPOEKIIMOHHBIE
dbopmynbl  Oumiepa. OHM  SABISIOTCA YCJIOBHBIMM H300paXKeHUSIMH, B KOTOPBIX
ACUMMETPUYECKUN aTOM yriepojla HaXOAUTCS HAa NEPEeCEYEHUM BEPTUKAIbHOU U
TOPU30HTAIILHOM JIMHUM, CBS3BIBAIOIINX €r0 ¢ 3aMecTUTeNsIMU. [Ipu 3TOM BepTUKaIbHbBIE
JMHUY CUUTAIOTCS HAMPABJICHHBIMU Ha3aJl, TAK YTO 3aMECTUTENIN, HAXOSAIIUECS BBEPXY
Y BHU3Y PACIOJIOKEHBI 32 INIOCKOCTHIO MPOEKIMH. ['Opr30HTANIbHBIE JIMHUY HAPABIICHbI
BIIEpE], a CBSA3aHHbIE C HUMHU 3aMECTUTENIM, HaxXOJsIIMECs CJeBa U CIpaBa,
pacnojararTcs nepej MiIoCKOCThIO MPOEKIUH.
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Nnl10CKOCmb

3epKana
CH; ! CH;
H i R
H e C —= OH | HOw—(C—=H
CH,CH; CH,CH;
1 CH; i CHj3
H——OH i HO——H
3l 4 i
CH,CHj, ; CH,CHj
D-0yranou-2 i L-0yTano.s-2

OauH U TOT K€ SHAHTHOMEP MOXKET OBITh CHpPOSHUPOBAH HA IJIOCKOCTH 12
pasHbIMH CIIOCOOaMHU, B 3aBUCHMOCTH OT €r0 OPHEHTalldd B MOMEHT IOCTPOCHHS
npoekiuu. Jns omnpeneneHuss KOHPUTYpallUU XHUPATBHOTO IIEHTPA OTHOCHUTEIBHO
TIIAIEepaIbAeTHIa, KOTOPhI ObUT MPHUHAT 3a KOH(PUTYpAlMOHHBIN cTtaHmapT B D,L —
HOMEHKJIaType, HEOOXOAMMO TIOCTPOUTh CTaHIapTHYI0 mpoekuuio dumepa. B Takoi
MPOEKIIMHU MEPBBIA aTOM YIVIEPOJa LENU JOJDKEH HAXOAUThCS BBEPXY, & OCHOBHAS LIETh
aTOMOB YIJIEpOJa PacIonaraTbCs 0 BEPTUKAIIH.

K D-crepeoxnuMudeckoMy psiiy OTHOCST SHAHTHUOMEPHI, Y KOTOPBIX B CTAHIAPTHOM
npoeknun dumepa dyHkmoHansHbie rpynnsl OH, NH:; , zanozen pacrionararorcs
cnpaea OT BepTUKaIbHOM nuHUU (kKak y D-rnunepansaeruna). K L-pany oOTHOCAT
DHAHTHUOMEPBL, Y KOTOPBIX MEPEUYMCICHHBIE 3aMECTUTENIN PACIIOIArarTCs Cj1e6d OT
BEPTUKAIbHOU TMHUM (Kak y L-rnunepanbaeruaa).

Jlnst 6yTaHona-2 cTaHAAPTHOW SABJISICTCS MPOCKIUSA, B KOTOPOM YIJIEpOJHAS IIETh
pacrnoyiaraeTcs Mo BepTHKaiu, a BBepXy Haxomutcs rpynna CHs, umeromiasi nepblid
HoMep B 1enu. D-OyTaHoiy-2 COOTBETCTBYET CTaHIapTHAsl MPOEKIUs, B KOTOPOU Ipynmna
OH pacnonaraetcst cipaBa OT BepTUKaIbHOU JTuHUU. [IpoTHBOMONOXKHAS KOH(MUTYpaLIUS
npuHaIeKuT L-OyTanomy-2.

3AJIAYA 2

Hapucyiite terpasapuueckre MOJEIN s SHAHTHOMEPOB cepuHa (2-aMUHO-3-
THAPOKCUIIPONIaHOBOM KucnoThl). HazoBurte crepeomszomepsl mo R,S-Homenkmatype.
Kaxkoii 3 cTepeon3oMepoB ceprHa BXOIUT B COCTaB OCIKOB?
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Pemienne. Moiiekyna cepuHa COAEPKHUT ACUMMETPUYECKHMH aTOM yriepoaa B
nonokeHun 2. CrnegoBaTenbHO, OHA XHpaJlbHA M CYIIECTBYET B BHJAE IApbl
SHAHTHUOMEPOB, KOTOPHIE SBJISIOTCS HECOBMECTUMBIMH 3€PKATbHBIMUA OTOOPAKECHUSMHU.

COOH : COOH
Co | e
N\ i we
H,N H ; HY "™ \n,
CH,OH | CH,OH

B ocuoBe R,S-cuctempl 0003HaueHHs KOH(PUTypalUW JIEKUT NPUHIUI
CTaplIMHCTBA 3aMECTUTENEH, CBS3aHHBIX C XUPAIbHBIM LEHTPOM. CTapIIMHCTBO
OnpeensieTcss aTOMHBIM HOMEpOoM 3jemeHTa. COrjacHO 3TOMY MPHUHLHUIY CaMbIM
CTapIIUM 3aMECTHUTENeM sBisieTcss amuHorpymnma (7N), a caMbiM MJIAAMIUM — BOJOPOJT
(1H). Ins onpenenenus nopsanka crapmuuactea mexay rpynnamu COOH u CH2OH, y
KOTOPBIX HEMOCPEACTBEHHO C XUPAJIbHBIM LIEHTPOM CBs3aHbl aTOMbI ¢C, HEOOXOIUMO
CPaBHUBATH aTOMBbI BTOPOT'O CJOS.

H 0
/ 4
—C—0—H < —=C
\ \
H 0—H

Y rpymnsr CH2OH Bo BTOpoM cmoe Haxoasarca arombl - O, H, H, a y
KapOOKCHUILHOM rpyniel aToMbl - O, O, O (aToM KHCIOpOa, CBA3aHHBIN TBOWHOU CBSI3bIO
cuMTaeTcs NBaxzAbl). TakuMm oOpa3oM, CTapIIMCTBO 3aMECTHUTENEH, CBA3aHHBIX C
XUpaIbHBIM LEHTpOM, nazaet B psay: NHz, > COOH > CHOH > H.

s onpenenenus KOHGUTYpAIMKH TETPAdIPUUECKYI0 MOJIENb PAclojaraimT Tak,
yToOBI Maaammi 3amectutens (H) Haxoauscs B HauOosiee yaaneHHON OT HabmonaTens
BepIIMHE TeTpadapa. Ecnu majneHue CTapIIMHCTBA OCTAIBHBIX TPeX 3aMeCcTUTeNen
IPOUCXOAUT MO UACO60U cmpeaKe, TO XHUPAIbHOMY LEHTPY IMPUIIUCHIBAIOT R-
KOH(Urypaiuio; mpu yMEHbBIICHUHM CTapIIMHCTBA HPOMUE HACOGOU CMPEIKu — S-

KOH(Urypamuro.
f‘ COOH COOH
) ()

I//” H
CHQOH CHQOH
Ricepun ‘S-cepun

KoHpuryparuio xupaiapHOro neHrpa B R,S-cucreme MOXXHO OpeIeIuThb TAKXKE I10
dbopmyne dumiepa, KoTopas J0KHA OBITh MOCTPOSHA WIIM ITPeoOpa3oBaHa TakK, 4TOOBI
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MITaIIINI 3aMECTUTEINb PacIoyiarayics BHU3Y IPOEKIUU. DTO COOTBETCTBYET MOJIOKEHUIO,
HauOoJiee yAaIeHHOMY OT HaOJo1aTessl.

/’ COOHV\

H

S-cepun

B coctaB 0€KOB BXOJIUT TOT YHAHTUOMEP CEPUHA, KOTOPBIM OTHOCUTCA K L-psany.
Jns  ompenenenus KoH(GUTypauu XupalbHOTO IMeHTpa mno D,L-HomeHknarype
HEOOXOAMMO UCIOJIb30BaTh cTaHaapTHyio Qopmyny @umepa. I[lo mnpaBunam
npeoOpazoBanus Gopmyn dumiepa KOHPUTypalusi HE U3MEHSAETCS MPU YETHOM UHUCTIEe
NIEPECTAHOBOK 3aMECTHUTEJIEH Y XUPAIBHOIO LIEHTPA, a TAKKE P [MOBOPOTE MPOECKUUU
na 180° B mumockoctu pucyHka. IIpy HEYETHOM YHCIIE MEPECTAHOBOK KOH(MUIypalus
MEHSETCS Ha IPOTUBOIOJIOKHYIO.

Hampumep, HectanmaptHas mnpoekuus Oumiepa S-cepuHa MOXET OBITH
npeoOpa3oBaHa B CTAaHAAPTHYIO MyTEM JABYX IEPEeCTaHOBOK 3aMECTHUTEINEH.

COOH 1-as COOH 2-ag COOH
NepecTaHOBKa NepecTaHOBKa
HOCH, NH, > H | NH, —— | H,N—7—H
\\\, H CH,OH CH,OH
S-cepuH L-cepun

B crannaptHoii hopmyne @umiepa S-uzomepa rpynna NH» pacnonaraercs ciesa
OT BEpTUKAJIbHOU IMHUK. Takum 00pa3om, B COCTaB OEIKOB BXOJUT S-CEpUH, XUPATbHBII
HeHTp kotoporo no D,L-nHomenknatype umeet L-koHburyparuro.

3AJIAYUA 3

MoHocaxapuJpl 3pUTpO3a U Tpeo3a SBISIOTCS cTepeouzomepamu  2,3,4-
TpuruapokcuOytanans. Kakue Buabl CTepeOM3OMEpUU XapaKTEpHbI JUIsL  ATHUX
MoHOocaxapuzoB?  CpaBHUTE  XHUpallbHblE  LEHTPl B  Mojekymnax  2,3.4-
TPUTHAPOKCUOYTaHAISI U MPOAYKTa €ro BOCCTAHOBJICHHUS - MHOTOQTOMHOTO CIIHpTa
1,2,3,4-0ytanterpaona (dputpura). CKOIBKO CTEPECOM3OMEPOB HMMEET KaXKII0€
coeuHEeHHe?
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Pemenne. Monekyna 2,3,4-TpurujpokcuOyTaHasi COAEPKUT 2 ACUMMETPUUECKUX
aToMa yriepoa.

0
% % //
CH,—CH—CH—C
] \
OH OH OH H

OO611ee 4KCIIO CTEPEON30MEPOB MOXKET OBITh PacCUUTaHO 1O Gopmyse 2", rae n —
YHCII0O ACUMMETPUYECKIX aTOMOB YTIIEpoa, U PaBHO 4.

JHAHTHOMEPDLI
CHO <~ CHO
H—+—OH HO—t+—H
H—+—OH HO—+—H
CH,0H CH,OH

aAmacTtepeomep bl

| masrinizasn |

CHO CHO
H——OH HO——H
HO——H H——O0OH
CH,0H g CH,0H

YHAHTHOMEPDI

JIBe BepxHHME W [BE€ HIDKHHE CTPYKTYphl TMPEIACTABISAIOT CO00M mapbl
sHaHTHOMEPOB. CpaBHEHHE JTI000I BEpXHEH CTPYKTYPBI CO CTPYKTYPOM, pacroI0KeHHON
HUXKE, T[IOKa3bIBaE€T, YTO OHM HE SBIAIOTCS HECOBMECTUMBIMHU 3€pKaIbHBIMU
OTOOpaXXKeHUSIMU, T.€. OyAyT MO OTHOIIECHUIO IPYT K APYTy hacTepeoMepamu.

OOpasyromuiics  NMpu  BOCCTAaHOBJICHUU 2,3,4-TpuruapokcudyTaHans
MHOT'OaTOMHBIN CIIUPT, TAKXKE COAEPKUT 2 aCUMMETPUYECKUX aTOMa yriepoja:

0
(I:Hz—?{—(ljﬁ—c\ — (I:Hz—(le—?{—(I:H2

OH OH OH H OH OH OH OH
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CpaBuenue uetsipex ¢opmyn Pumepa mis 1,2,3,4-0yraHTeTpaosia MoKa3bIBaeT,
4yTO CTPYKTYpHI | u 1 SBASAIOTCS HECOBMECTUMBIMU 3€pPKabHBIMU OTOOPAKEHUSIMHU, T.€.
sHantuomepamu. Ctpykrypsl Il u [V gaBasioTcss mACHTUYHBIMU, TaK KaK MOTYT OBITh
COBMEILEHBI TIPH IIOBOPOTE OAHOM u3 mpoekuuii Ha 180° B mmockocTn pucynka. Takum
oOpazoM, umcio crepeouszomepoB 1,2,3.4-Oyranterpaosa paBHo 3. DITO mapa
sHantuomepos (I u Il) u me3o0-hopma, KoTOpas ABISIETCS UX TUACTEPEOMEPOM.

CH,OH . CH,OH CH,OH CH,OH
H OH E HO——H H—1—OH HO—1—H
Ho——u | wu—tf—on  H—f—on  HO—|—m
CH,OH i CH,OH CH,OH CH,OH
I II 111 v
napa 3HaHTHOMEPOB HIeHTHYHbIE (Me30-popma)

Me3o-hopma COAEPKUT aCHMMMETPUUYECKHE AaTOMbl YIJIEpOAa, HO SABISIETCS
axXMpaJbHOM, TaK KaK UMEET TNIOCKOCTh CUMMETpUn. OTCYTCTBUE TIIIOCKOCTH CUMMETPUHI
ABJIIETCS. HEOOXOIUMBIM YCIOBUEM XHPATbHOCTH.

3AJIAYA 4

Kakue BuIBI CTEPEON30MEPUH XaPAKTEPHBI JIJIs1 TEPAHUOJIA U JIMHAII00JIa — CIIUPTOB
psizia TEPICHOUI0B, BXOIAIINUX B COCTaB A(UPHBIX MaceN PACTCHHIT?

T fi i
CH3—(|J =CH—CHz—CHz—C|? —CH=CH, CH;-C=CH-CH,-CH,-C=CH-CH,-OH
CH; OH
JIMHAJI00J1 repa’HunoJi

CKoJBKO  CTEpEOM3OMEPOB  HMMeeT Kaxkzaoe coenuHeHue?  OO0o3HaUbTE
KoH(puryparmuto repanuoia mno Z,E-HomeHKIaType.

Pemenne. CymecTByeT naBa BHAAa CTEPECOM3OMEPUM — DSHAHTUOMEPHUS U
JUacTepeoMeprs.  ODHAHTUOMEPMSI  XapaKTepHa  JUIsl  MOJIEKYJ,  COJep Kallux
acUMMETpUYECKU aToMm yriepoja. Eciam acuMMeTpuyeckux aTtoMOB HECKOJBKO, TO
Hapsiy C DOHAaHTHUOMEpHEH, BO3HHMKAET G-IUACTEpEeOMEpHs, T.€. TOSABISIOTCS
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CTEPEOM30OMEPBI KOTOpPBIE HE SBJIAIOTCA ONTHUYECKMMHU aHTunozamu. [Ipuannoin
JIMACTEPEOMEPUH MOXKET ObITh TAKKE€ MPUCYTCTBHE B MOJIEKYJIE€ IBOMHOM CBS3H YIJIEpOA-
YIJIEPOJI MPU YCIOBUHM HEUJECHTHYHOCTH 3aMECTUTENEH, CBA3AHHBIX C KaXIbIM aTOMOM
yriiepojia ABOMHOM CBS3U. AJIKEHBI U UX MPOU3BOAHbIE ¢ obmiel ¢popmyrnoit ABC=CDE
MOTYT CYILIECTBOBAaTh B BUJIE T—AUacTepeoMepoB, eciiu A#B u D#E.

Monekyna TMHaI00Ja COAEPKUT ACUMMETPUYECKHAM aTOM YIJIEPOa B MOJI0KEHUU
3 ¥ UMEET SHAHTHUOMEDPHI.

CH,
8 7 6 5 4 3], 2 1

CH3_$ =CH-CH,-CH,-C —CH =CH,
|
CH;, OH

O0e 1BOMHBIE CBS3U JIMHAIO0JIA COAECPKAT UACHTUYHBIE 3aMECTUTENHN Y OJTHOTO U3
HEHACBIIIEHHBIX aTtoM yrieponaa (arombl H B monmoxxenuun 1 u rpynnel CH3 y atoma
yriepoja B TMOJOXKEHUH 7), UYTO JeNaeT HEBO3MOXHBIM  CYIIECTBOBAaHUE
n—auactepeomepoB. Takum  oOpa3zom, [ JIMHAjJoOJda  XapaKTEpPHAa  TOJIBKO
SHAHTHOMEPHS, @ YUCIIO CTEPEOM30MEPOB PaBHO 2!=2.

['epannon He UMEET YHAHTUOMEPOB U G-JAUACTEPEOMEPOB, TAK KAK HE COJCPHKUT
aCUMMETPUYECKUX aTOMOB yriaepoja. OJHaKo HaJu4Yue pa3HbIX 3aMECTUTEIIEH Y aTOMOB
yriepoia JBOMHOM CBSI3M B TMOJOXKEHUM 3 TNPUBOJUT K  CYIIECTBOBAHUIO
T—/UaCTEPEOMEPOB. Takum oOpa3oM, i TepaHUONa XapakTepHa TOJIBKO
T—JMAaCTEPEOMEPHSI, a YUCIIO CTEPEOU30MEPOB PABHO 2.

B ocHoBe Z,E-HOMEHKIATYyphl, UCIOJIb3yeMOU it 0003HaUeHUsI KOH(DUTyparuu
T—IHACTEPEOMEPOB, JICKUT TMPUHLMII CTAPIIMHCTBA 3aMmecturenied. B mapax
3aMECTHUTENIEH, CBA3AHHBIX C KaXKJIbIM U3 aTOMOB YIJIEpOAa ABOMHON CBSI3U, ONPEACIISIIOT
crapmnii. Eciin crapiimve 3aMecTUTEN U3 KaxJ0d mapbl HAXOISTCA MO OJIHY CTOPOHY
JIBOMHOM CBSI3U, TO KOHPUTYpaluio 0003Ha4al0T JaTUHCKON OykBoil Z-. Ecnu ctapimiue
3aMECTUTENH PACIOIaraloTcs 10 pa3Hble CTOPOHBI ABOMHOM CBSA3M, TO ISl 0003HAUCHHUS
KOH(puryparuu ucnoyib3yercs oyksa E-.

B mouiekyne repanuosia cTapuive 3aMECTHTENH, CBA3AHHBIC C HEHACBIIICHHBIMU
atomamu yraepoga B mnojoxkenusx 2 (CHOH) u 3 (CH2CH,CH=C(CH3),)
pacnoiararoTcs Mo pa3Hble CTOPOHBI INIOCKOCTH JABOMHOW CBSA3U, YTO COOTBETCTBYET E-
KoH(purypamumu.
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Konmponwvuwvie gonpocwi

3.1. JlaWite ompencneHUs CIASAYIOMNAM TOHITUSAM: a) KoHdbopmanus; ©0)
KoH(urypamus; B) aCUMMETPUUECKHH aToM YIJepoja; I') XUpaJbHas MOJEKyja; )
SHAHTUOMEPHI; €) JUACTEPEOMEPHI; K) paneMar.

3.2. [IpuBeaute cTpykTypHble (GopMyisl cnupToB coctaBa CsH ,O. Ykaxkure

H30MEpHI, COAEPKAIINE ACUMMETPUUECKUIN aTOM yIIepo/a.
3.3. IIpuBenute cTpykrypHble (hOopMyibl ankeHoB cocraBa CsH,,. BbiOepure

CpeIH HUX COEIMHEHHUS], ISl KOTOPBIX XapaKkTepHa T—auacTepeoMepust (reoMeTpuyeckas
U30MEpHS).

3.4. Omnpenenure, Kakue BUJbl CTEPEOM3OMEpUU (IHAHTHOMEPUS, o-
JTMACTEPEOMEPHSI, TT-TUACTEPEOMEPHSI) XapaKTEPHBI JIJISl CIACAYIOMNX COSTMHCHUI:

a) acmaparuHOBa IKUCJIOTa 0) uurpaib
HOOC—CH;~CH~COOH CHs I
NH, CH;—C=CH—CH,—CH,—C=CH—C S
H
B) JICBOMHIICTHH ) chUHTO3UH
OzN@ ?H— CH—NH—|(|3—CHC12 CH3—(CH2)12—CH=CH—(|3H—CH—CH2—OH
OH CH,OH O OH I|\IH2

CKOJIBKO CTEPEOU30MEPOB BO3MOKHO JIJISI KaXKJA0W CTPYKTYpbI?

3.5. Chopmynupyiite mpaBuia MOCTPOCHUS U MPeoOpa3oBaHUs MPOSKIIMOHHBIX
dbopmyn @umepa. IlpuBenaure cranmapTHble Tpoekiuu Dwuimiepa mIs CIEIYIOMUX
CTPYKTYp ¥ 0003HAubT€ OTHOCUTEIBHYIO KOH(PUTYpaAlMIO XUPAIbHBIX IIEHTPOB,
ucnonb3ya D,L-HoMeHKIaTypy:

a) (|3H3 0) ?H(CH3)2 B) (|THO r) I?Hz
e W e ~ e C\ poe N

CHs / TH CHs / “OH HO" s ~H H" / ™CH;
Cl H CH,0OH COOH

3.6. Hapucyiite npoekuuronnsie popmynbl Ouiiepa s coenuHenuit: a) D-2-
xynopbyrana; 0) L-2-nentanona; B) L-1-Opom-2-mipomanona; 1) D-momounoi (2-
T'HJIPOKCUIIPONIAHOBOM) KUCIIOTHI.
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3.7. Chopmynupyiite npaBuina R,S-HOMEHKIATypbl uis 0003HAUYEHUS KOHQPUTYpAIUH
aCUMMETPUYECKOro aToma yriaepoja. Pacrmonoxute 3amMecTuTeNd B THOpPSIKE
yMmeHblenus ux crapmusacrsa: a) H, Cl, OH, CH;,NH,; 6) CH;, C.Hs, u-C3;H,
, -C3H5; B) CHO, CH,OH, COOH, CH;. O6o3naybre nmo R, S-cucreme

KOH(HUTyparum XupaabHbIX IEGHTPOB COCIMHEHH, MPUBEICHHBIX B 3a1a4e 3.5.

3.8. Hamumure popmyiy ramorenzamerieHHoro cnupta coctaBa CsHoBrO, comepxariero
JIBa XUPANbHBIX aToMma yriepoza. [loctpoiite crangaptabie hopmyssl Guiepa ams
€ro CTepeoM30MEpOB. YKaXKUTE Mapbl SHAHTUOMEPOB U JHACTepeoMepoB. B uem
CXOJICTBO M Pa3JIMUU€ B CBOMCTBAX 3TUX CTEPEOU30MEPOB?

3.9. Hanummre dopmyny nByxatomHoro cmmpta coctaBa CsHi002, comepikaiero asa
XUpaJbHBIX aToMa yriiepoaa. [loctpoiite crannaptabie hopmyibl Duiiepa s ero
CTEPEOU30MEPOB. YKAXKHUTE Mapbl HSHAHTUOMEPOB, JIUACTEPEOMEPOB U  ME30-
dbopmy.

3.10. ITocTpoiiTe nmpoekunoHHbie Gopmynbl Duiepa AJid CTEPEOU30MEPOB 2-aMUHO-3-
METUJITIEHTAHOBON KHUCIOTHI (M30JICUIIMHA). YKaXXHTE Tapbl SHAHTHOMEPOB U
nuactepeoMmepoB. KakoMy crepeonzomepy u3ojeninHa cooTBeTCTByeT (2S,3S)-2-
aMUHO-3-METUJITIEHTAHOBAasI KUCJI0Ta, BXO/SIIAsl B COCTaB OEIKOB?

3.11. O603HaubTEe KOHGUTYPALIUIO CIEIYIONINX COeTMHEeHN 110 Z,E-HOMeHKIaType:

D CH o coHs O CHs o oy P CHz\ C,H;
H H H CH Cl \CH3

3.12. bombOukon - ¢epoMOH TYTOBOTO IIEIKONpsIa - NPEACTaBIseT coOoit
10(E),12(Z)-rexcanekamuenon-1.  IlpuBegute  popmyiny,  OTpakarmollyld  €ro
MIPOCTPAHCTBEHHOE CTPOCHHUE.

3.13. YcraHoBUTE, KaKU€ W3 CIEAYIOMUX CTPYKTYpP SBJISIIOTCS MO OTHOILECHHIO
JPYT K APYTY UIEHTUYHBIMU, SHAHTUOMEPAMHU WIIH TUACTEPEOMEPAMMU:

a) F F F
H Br H+Cl /k..II
Cl H
Cl Br Br
0) CHO CHO CH,OH
HO——H HO——H H——OH
HO——H H——OH H——OH

CH,OH CH,OH CHO



Br

3.14. Tlo kakuM U3 IEPEUNUCTECHHBIX CBOMCTB MOTYT OTJINYATHCS DHAHTHOMEPHI: a)
TeMIiepatypa IUTaBieHHUs; O) pacTBOPUMOCTh B 3TaHOJE; B) PacTBOPUMOCTh B D-
OyTaHoJie-2; T) IUIOTHOCTD; /1) 3HAK yJEIbHOTO BPAIEHUs; €) TOKCUYHOCTH; XK) (opma
KkpuctaiuioB? Kakue U3 nepeyuciaeHHbIX CBOMCTB Pa3JIMYHbI JI1 YUCTOTO SHAHATHOMEpPA
U paiemara?
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3ausitne 4. KUCJJOTHBIE H OCHOBHBIE CBOVICTBA
JIABOPATOPHASA PABOTA

O0beKTHI M CpeAcTBAa HCCJAeA0BaHMS: OTaHOJN OE€3BOAHBIN, TJIUICPHH,
OeH3oifHass KuCiOTa, (EHOJ, aHWINH, [OUITUJIAMUH, aHTpaHuioBas (opmo-
amMuHOOeH30MHas) kuciora, 10%-Hble BOAHBIE PACTBOPHI TUApPOKapOOHATa HATpPUS,
THJIPOKCHIa HATPHUSL, CyJb(aTa MEIU U COJSTHOM KUCIOTHL,; 1%-HbIi CIUPTOBOI pacTBOp
denondranenHa, HaTpUl METAIUIMYECKUN, YHUBEpCAIbHAs HHAMKATOpHAs OymMara.

OmnbIt 4.1. [Tosry4yeHune 3TWIATA HATPHUS M €0 THAPOJIN3

B cyxyto mpo6upky nomeniaroT 1 M1 aOCOIIOTHOTO ATAHOIA U BHOCST HEOOIBIIION
KyCcOoueK MeTrayuimueckoro Hatpus. HaOmionaioT BblieeHHE BOAOpPOAAa U 0Opa3oBaHUE
0eoro ocajika aTuiIata HaTpus. B peakiinoHHy10 cMech 100aBistoT 1 Kario CIupTOBOTO
pacTBopa ¢deHondTanenHa U HECKOJIbKO Kamnenb BoAbl. HabmonaoT n3MeHeHHe OKpacKu
UHANKATOpA.

OnbIT 4.2. [Tosry4yeHne riumnepara Meau

B mpobupky namuBaror 1-2 mim 10%-HOro pactBopa THAPOKCHIA HATPHUS U

HecKobKo Kamenb 10%-Horo pacTBopa cymnb(hara meau. [Ipu 3TOM BBRIMagaeT ocagok
ruapokcuna meau (II). 3atem B mpobupky mo0aBnsioT 1-2 Kamim TIHMIEpUHA U
B30anThIBatOT. OCaioK pacTBOPSIETCS U PACTBOP OKPAIITMBAETCS B TEMHO-CUHU LIBET, UTO
yKa3bIBaeT Ha 00pa30BaHUE TIIUIEPATA MEJIH.

OmnbIT 4.3. Kuciorabie cBoiicTBa (peHOJIA

B nBe mpoOupku BHOCAT 1O 2 MJI BOABI U HECKOJBKO KPUCTAJUIUKOB (eHoNa U
BeTpsixuBatoT. K oOpazoBagiieiicst sMyJIbCUU B OJIHY U3 IPOOUPOK 100aBIISIOT HECKOJIBKO
kanenb 10%-Horo pactBopa ruapokapOOHaTa HaTpus, B JPYTYIO - HECKOJIBKO Karleib
10%-n0TO pacTBOpa ruapokcuaa Hatpus. OTMEUaroT, B KaKOH U3 MPOOHUPOK MPOUCKXOTUT
pactBopenue (ernona. K oOpazoBaBiieMycsi pacTBOpy J00aBISIOT HECKOJBKO Karelb
10%-noro pactBopa HCI. HabGmionatotT BblaeneHue u3 pactBopa (eHosia B BUAE HE
CMEILINBAIOIIECUCS C BOJON KUIKOCTH.

OmnbIT 4.4. KncjioTHbie ¢cBOMCTBA 0€H30MHOM KM CJIOTHI

B nBe mpobupku momemaroT mo 0,1 T 6eH30iHOM KUCTOTHL. B ogHy M3 mpoOupok
nobasisitoT 10%-Hbll pacTBOp rHIpoKkapOoHaTa HaTpus, B Apyryto - 10%-Helil pacTBOp
TUAPOKCHUJIa HATPUSA M BCTPSAXUBAIOT JO MOJHOTO pacTBOpeHus: ocajaka. [lomydeHHbie
pacTBOpPbl  MOJKHUCISIOT HECKOJbKUMHU KamisiMu  10%-HOM  CONSHON  KHUCIIOTHI.
HaGnronarot BeieneHne ocaika OC€H30MHOM KUCTOTHI.

OnbiT 4.5. OcHOBHBIE CBOIICTBA aJIM(PaTHYECKUX U APOMATHYECKUX AMHHOB

4.5.a. B n1Be mpoOupKU HAMBAIOT 110 2 MJI BOJbL. B mepByro npobupky 100aBisitoT
HECKOJIbKO Karfellb aHWJIMHA, BO BTOPYIO - HECKOJIbKO Kareiab AUATUIAMHUHA U
BCTPSIXUBAKOT. CpaBHUBAKOT PACTBOPUMOCTh aHWJIMHA U IU3THIIaMuHa B Boje. [1o 1 kare
COJICPKUMOTO KaKJIOH MPOOHMPKU HAHOCAT HA TMOJOCKY YHMBEPCAIBHOW WHIUKATOPHOMN
oymaru. OnpeaensatoT pH pacTBOpoB aHWIMHA U TUATUIAMUHA.



35

4.5.6. K smynbcum aHWIMHA B BOJE JOOABISIIOT HECKONIBKO Kamenb 10%-Horo
pacTBopa CoJsiHOM KHUCIIOThl. OOpa30BaBUIMIICS MPO3pavyHbId PACTBOP MOJIIEIAYUBAIOT
no0aBiieHHEM HeCcKoNbkuX Kamelnb 10%-Horo pactBopa ruapokcuaa Hatpus. HaGmrogaror
BBIJICJICHUE AHWJIMHA B BUJIE HE CMEIIMBAIOLIECHCS C BOJOM )KMJIKOCTH.

OnbIT 4.6. AMdoTepHBbIE CBOMCTBA 0pmO-aMUHOOEH30MHOM KM CJIOThHI

B nBe mpobupku BHOCAT 110 0,1 T 0-aMUHOOEH30MHON KUCIOTHI. 3aTeM B OJIHY
npoOupky n00aBisoT 10%-HbI pacTBOp THAPOKCHAA HATpuUsA, B Ipyryio - 10%-Hbii
pactBop HCI no o6pa3oBanmst mpo3padHbIX PaCTBOPOB.

KOHmPOJleble 60npocsl

4.1. AuetmicanuuunoBas kucinota 0-CH3C(O)OC¢H4sCOOH (acniupun) obnagaer
HU3KON pacTBOPUMOCTBIO B BOJE, HO XOPOILIO PAacTBOPSETCS B BOJAHOM pPacTBOpE
rHIpoKapOOHaTa HATPUS, YTO KCIIOJIb3YETCs ISl TOJTYUYEHUS! BOJIOPACTBOPUMON (POPMBI
ATOTO JIEKAPCTBEHHOIr0 Ipenapara. Kakoi XuMH4YeCcKuid Mpouecc Npyu 3TOM IMPOUCXOAUT?
Bynet nu pacTBOpATHCSA B BOJHOM pacTBOpE THApoKapOoHaTa HaTpusi HEHUIIOBBIN Adup
canunuioBoi kuciotsl 0-HOCsH4COOCsHs (canon)?

4.2. CpaBHUTE KUCIOTHOCTh B BOJIHBIX PACTBOPaX B CIAEAYIOIIUX IPYIIAX KUCIOT
bpencrena: a) MeTaHoi, METAaHTHOJ, METWJIAMUH; 0) Boaa, GEHOJ, ATAHOJ, YKCYCHas
KuCioTa; B) (GeHod, napa-kpe3on (4-meTwindeHon), napa-HATPpO(PEHON, MHUKPUHOBAS
kucioTta (2,4,6-tpuHuTpOodeHomN).

4.3. CpaBHHTE KHUCIOTHOCTh CIEAYIOIIUX 3aMEIIEHHBIX OCH30MHBIX KUCJIOT: a)
napa-MetTuiioeH3oiHas; 0) napa-HuTpoOeH30MHAs; B) napa-xjiopoeH3oiHas. OTHecUuTe
sHauenus pKa (4,47; 3,99; 3,43) k yka3aHHBIM COCJIMHEHUSIM.

4.4. JlexapcTBeHHBI TmpenapaT HOBOKAaWHAMHUJI HCIIONB3YETCS B  BHUJC
pacTBOPUMOrO B BOJI€ THUAPOXJOpPUAA. YKaKUTE€ OCHOBHBIE LEHTPhl B MOJIEKYJIE
HOBOKanHamujaa. Ormnpenenure OCHOBHBIM IEHTP, [0 KOTOPOMY IMPOUCXOJIUT
MPOTOHUPOBAHUE.

Q /Csz
HzN C —NH—CHz_CHz_
C,Hs

4.5. CpaBHUTE OCHOBHOCTH B BOJAHBIX pacTBOpax B CJEAYIOLUX TpyMIax
OCHOBaHUU: a) aMMHaK, STUIAMUH, TUATUIAMUH; 0) METUJIAMUH, aHWIHH, TU(PEHUIaAMUH;
B) QaHWJIMH, N-TOJYUIUH (4-METWIAHWINH), I-HUTPOAHUJIUH.

4.6. OObsICHUTE COOTHOUIEHWE OCHOBHOCTEH B CIEAYIOUIMX Mapax aMMOHHUEBBIX
ocHoBaHui: a) munepuaul (pK gy. =11,12), mupuaun (pK 5y-=5,23); 0) nuppomuaus (

pK gy =11,27), mappomn (pK gy =-0,28).
4.7. HUKOTHUH — TOKCUYHBIN aJIKaJIOW/, COJIEPKAIIUICS B TUCThsIX Tabaka (10 8%).
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HHUKOTHH

Kakue rerepouukiibl BXOJSAT B COCTaB MOJEKyINbl HUKOTHHA? Kakoil atom azoTa
ATOro ankanouaa obmaamaer 60blIel OCHOBHOCTHIO U IPOTOHUPYETCS B TIEPBYIO OUEpEIb
pu 00pa30BaHUM TUAPOXIOpUAA?

4.8. IIpemioxxute METOIbl pa3/ieieHHs CIAEAYIOIUX COeIMHEHNH, OCHOBBIBAsICh Ha
pa3IMYMu B HMX KHUCJIOTHO-OCHOBHBIX CBOWCTBaX: a) aHWIMH W ¢eHos; 0) deHonm u
OCH3UJIOBBIM cnupT; B) (QeHon U OeH30WHas KucjiaoTa, r) OeH30oWHas U napa-
aMUHOOEH30lHasl KUCIIOTHI.

4.9. VYKaXWuTe COCIMHCHUS, MOJICKYJbl KOTOPHIX aCCOIMHPOBAHBI 3a CUYET
obpazoBaHus BonopoaHbIX cBsseil: a) C,HOH; 6) CH;OCHj5; B) C,HSH; r) CH;
CHO; n) CH;COOH;e¢) CH;COOCH;5; x) CH;NH,;3) (CH5);N;u) CH;CONH ,

4.10. VYyuthiBas BO3MOXHOCTb OOpa30BaHUS  MEXKMOJICKYJSPHBIX WU
BHYTPUMOJICKYJISIPHBIX BOJOPOJIHBIX CBsI3€H, OOBSICHUTE COOTHOIICHHUS TEMIIEPATYpP
KUIIEHHS B CIEAYIONIMX TPYIIax coequHenuit: a) stanon (T.xum. 78 °C), 1uMeTnoBbIii
5¢up (1.xun. —24 °C); 6) metunamun (1.xum. —6 °C), meranon (t.xum. 64,5 °C); B) pypan
(t.xkun. 32 °C), muppon (t.xum. 131 °C), umupason (1.xun. 256 °C); r) o-aurpodeHon
(t.xum. 216 °C), n-aurpodenon (1.xum. 279 °C)

4.11. Cpenu nnpuBeACHHBIX HUKE YaCTHUIl BRIOEPUTE KUCIIOTHI JIbIorca 1 OCHOBaHUS
JIbtouca: a) F-; 6) BF3; B) CH307; 1) Hg?"; 1) CH3OCH3; €) NHj ; %) ZnCl, . [Ipuseaure
CXEMBbI PEaKIUi KUCIOTHO-OCHOBHBIX B3aUMOJICUCTBUI MEXy YacTULlaMH a) U 0), 0) u
7).

4.12. Vcnonp3ys NPUHLUI KECTKUX M MITKUX KUCIOT W ocHoBaHuii (ZKMKO),
npeacKaxkuTe, kakue comu — opomua prytu (1), xmopun amomMuHEs, XJI0pUI cepedpa,
XJIOPHI MarHus — JIy4Ille pacTBOPSIOTCS B AUITHIOBOM dupe.
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3ansaTue S. IPEJAEJBHBIE U HEITPE/IEJIBHBIE YI'VJIEBOJOPO/bI

JIABOPATOPHASA PABOTA

O0bexThI M cpeacTBa ucciaenoanusi: Oxrax, 1-genen, 10%-uslii pactBop Opoma
B xJIopodopMe, OpoMHas Boja, kKapOu1 KalbliMsl, yHUBEpCcalbHas MHIUKATOpHAs OyMmara,
5%-HbI1il pacTBOp KapOboHata HaTpus, 2H pacTBop cepHOU KuCHOTHI, 1%-HbBIN pacTBOp
nepmaHranata kanus, 1%-Hblid pacTBOp HUTpaTa cepedpa, 5%-Hblli pacTBOp aMMHAaKa.
V®-namia, BoagHas OaHsl.

OmnbIT 5.1. bpoMupoBaHue npeaeJbHBIX YIJIEBOJIOPOI0B

B nBe mpoOupku momemniaroT mo 2 Ml OKTaHa WJIU JAPYTOro KUAKOTO alKaHa U
N00aBISIOT B Kaxayto u3 HUX 1o 3 kammu 10%-Horo pactBopa Opoma B xiopodopme.
OpnHy npoOupKy OCTaBJISIOT B TEMHOM MecTe (MM 000padyMBarOT 4YEepHOM Oymaroi),
JPYTyI0 TOMEMIAOT N0 UCTOYHUK Y D-CBETA WIM NPSMBIE COTHEYHBIE Ty4d. B Kaxayro
U3 MPOOHPOK BHOCAT TOJOCKY YHHUBEPCAIbHOW WHIUKATOpHOM Oymaru. OTmedaror
M3MEHEHUE OKPACKU MHIUKATOpA.

OmnpbIT 5.2. BpoMupoBaHue HenpeaeJbHbIX YIJI€BOA0POA0B

B mpoOupky nomemator 0,5 mu l-zmenieHa wiam JApyroro >KUAKOTO aJIKEHa,
nobasisitor 2 karum  10%-HOTO pactBopa OpoMa B XJopoopMe M BCTPSIXHBAIOT.
HabGnronaror obeciieunBanue pactBopa Opoma. 3aTeM B IPOOUPKY OIMYCKAIOT MOJOCKY
YHUBEPCATbHOM WHAMKATOPHOW OyMaru, CMOYEHHYIO JAUCTUJUIMPOBAHHOW BOJIOM.
OTMeyaroT, MPOUCXOAUT JIU U3MEHEHNE OKPACKH MHIUKATOPA.

OnbiT 5.3. OkucileHHe HemnmpeeJbHbIX YIJEBOAOPOIOB IEPMAHTAHATOM
KaJIus

B mnpobupky nHamuBaroT 0,5 M l-meneHa wiM Jpyroro S>KHUIKOTO aJKeHa,
nobasmsitot 0,5 M 5%-Horo pacTBOpa KapboHaTa HaTpusl, 3-5 kanenb 1%-Horo pacTBopa
nepMaHraHata Kajlusg UM OHEPruyHO BCTpsaxuBaroT. HaOmiomator oOecliBeunBaHue
pacTBOpa epMaHraHaTa Kajusl.

OnbiT 5.4. [lelicTBMe EPMAHTaHATA KAJIUsl HA HenpeAeJbHble YIJ1€BOI0POAbI

B npobupky nomemarot 0,5 M1 rekcaHa Win Ipyroro *KUAKOro ajkaHa, 100aBISIOT
0,5 mu 2H pactBopa cepHoOil KHCIOTHI U 3-5 Kanenb 1%-HOoro pactBopa nepMaHraHara
kanusi. CMech HarpeBaroT BOJsSHON OaHe. OTMedaroT, HaOJIIOAETCs JIM UCUE3HOBEHHE
MaJIMHOBOM OKPACKU NIEpMaHraHaTa Kajusl.

OmnpIt 5.5. [TosryyeHne aneTujieHa U ero CBoiicTBa

B mpoOupky nomemaroT HECKOJIbKO KYCOYKOB TBEPAOIro KapOuaa KaiabIus,
J00ABJISIIOT OKOJIO 1 MJI BOJIBI M OBICTPO 3aKPBIBAIOT MPOOKOM € Ta300TBOIHON TPYOKOH.

Konenr ra3ooTBogHON TpyOKM OIYCKalOT B MPOOMPKY C OpOMHON BOJOH,
Ha0II0Aa0T 00€eCIIBEYMBAaHUE PACTBOPA.

B apyryio npoOupky HaiuBarT 1mo 1 M pacTBOpa NEpMaHraHaTa Kalds U
KapOoHaTa HaTtpusa. UYepe3 MOIy4YeHHBI pacTBOp MpomycKkarT anetwieH. Habmogator
oOecBeYMBaHUE PACTBOPA U BbIIEJICHUE KOPUYHEBOTO Ocajka okcuaa mapranua (IV).
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B mpo6upky nanuBatorT 2 min 1%-HOro pactBopa HuUTpara cepebpa u JOOABISIOT IO
KaljIiM pPAacTBOpP aMMMaKa [0 TOJHOIO pacTBOpeHus oOpa3oBaBuLIerocsi ocajka. B
NOJIyYEHHBII pacTBOp MpOMycKaroT aueruiaeH. HaOmogaroT BblaeneHUEe ocajka
anetTuieHuaa cepedpa. [lomydeHHbll 0cagok OTQUIBTPOBHIBAIOT, MPOMBIBAIOT BOJION U
OTXKUMAIOT B (GUIbTpOBaJbHOM Oymare. HeGobilioe KOIMYECTBO Oca/ika MEePEeHOCsT Ha
KyCO4YeK (PMIbTPOBaIbHON OymMard UM OCTOPOXKHO HAarpeBarOT Ha acOECTOBOM CETKe.
ALIETHJIEHH]T Pa3araeTcsi CO B3pbIBOM.

KOHmPOJleble e6onpocsl

5.1. Kakoii mnpoaykr oOpa3zyeTcss NpPEUMYIIECTBEHHO NpU OpPOMUPOBAHHH
n300KTaHa (2,2,4-tpuMmeTminentana)? OOOCHYHTE psiJl peaKIMOHHBIX criocoOHocTel C-
H-csizeit B ankanax (mpem-C-H > e6mop-C-H > neps-C-H) B peakuusx
cBOOOHOPAIUKAIBLHOTO 3aMEeLICHHUS.

5.2. VYcranoBute cTpoeHue ankaHa coctaBa CsHiz, ecnmm u3BECTHO mpu €ro
XJIOpUPOBaHUH 00pasyercs 4 n30MepHBIX MOHOXJIOpankaHa. Kakoit mpomykT oOpa3yercs
MPEUMYIIECTBEHHO NMpU OpoMUpoBaHUU HTOro ankaHa? Kakoii mporecc, XJI0pupoBaHue
Wi OpOMUPOBAHHUE XapaAKTEPU3yeTCs OOJIBIIECH PErHOCETIEKTUBHOCTHIO U MOYEMY ?

5.3. CpaBHHUTE peakUOHHYIO CIIOCOOHOCTh ATHJICHA, MPOIEHA B 2-METHIITIPOTICHA
B peakuusax 3JIEKTpoPuiIbHOro npucoeanHeHus. Kakue mpoayKkTbl 00pas3yroTcsi npu
TUAPOXJIOPUPOBAHUM KaXKJIOTO W3 ATUX coenuHeHuit? Jlailte oOocHOBaHME MpaBUILY
MapKOBHUKOBA, pACCMOTPEB MEXAHU3M PEAKLIHM.

5.4. Tlpennoxute crnocoObl MOMYYEHHs CIEIYIONIMX TajJoreHNPOU3BOAHBIX W3
nporeHa: a) 2-6pommnponas; 6) 1-6pommponan; B) 3-Opommporien; r) 1,2-qudpomMipomnas;
1) 2,2-nuOpoMIpOIiaH.

5.5. BzaumopeiictBue 6yraguena-1,3 ¢ 1 Monb 6poMa IpUBOJIUT K 0Opa30BaAHUIO
IBYX MTPOAYKTOB. OOBSICHUTE COCTaB MPOAYKTOB, PACCMOTPEB MEXaHH3M pEaKIHH.
CKOJIBKO TMPOAYKTOB MOXET 00pa3oBaTbCsl HpU INpucoeAuHeHuu | monap Opoma K
U30MpEeHy?

5.6. Pacnionioxxute B psiJ MO YMEHBIIEHUIO PEAKIIMOHHON CIIOCOOHOCTH B PEAKIIUIX
rUapaTalMi  CJEAYIOLIUME  HENpeJesbHbIE  COEAUHEHMs: TMPOMNEH, aKpPUJIOBYIO
(IpOTIEHOBYI0) KUCTIOTY, KPOTOHOBYIO (mparnc-2-0yTeHOBYIO) KUCIOTY. Kakue mpoxyKThl
o0pa3yloTcsi IpH UX TUApaTauun?

5.7. YrneBomopod JIUMOHEH COJEPXKUTCS B JUMOHHOM Macie. [lpu mnonHoi
rujpatalii JUMOHEHa B KHUCIOM cpelae oOpasyercs IABYXaTOMHBIM CHOUPT TEPIUH,
KOTOPBIM MPUMEHSIETCS MpH JiedeHNH OpoHxuTa. Kakoe XuMmu4eckoe CTpOEeHUE HMEET
TepnuH?
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H+
+ 2H,0 ———> TepnuH

JUMOHCH

5.8. Ilpemnoxutre  Meroasl  mpeBpamieHuss  ¢ymapoBoud  (mpawc-1,2-
ATEHAMKAPOOHOBOM) KHUCJIOTHI B CIEAYIONIME COEAWHEHUs: a) sA0JouHyro (2-
T'HJIPOKCUOYTaHAMOBYIO) KUCIOTY; 0) BUHHYIO (2,3-AUTUIPOKCUOYTaHIMOBYIO) KUCIIOTY.

5.9. IlpuBeauTe ypaBHEHUS pEaKIUid, C TOMOIIbI) KOTOPBHIX MOMXHO Pa3Iu4YUTh
CJIEYIOIIME COCIMHEHHUS: a) TeKcaH U 1-rekceH; 0) 1-0yten u 1-OyTuH; B) 1-0yTHH u 2-
OyTHH.

5.10. YcranoBute ctpoenue yrieBogopoja cocraBa CsHe, ecnu u3BecTHo, 4To 1
MOJIb YTJIEBOJIOPOAA MPUCOEAUHSIET 2 MOJab Opoma. [Ipu B3anMoaeiCTBUN ¢ pacTBOPOM
UIPOKCHJIa AMaMMUHCepeOpa BbINagaeT Oemblil 0cagokK, a MpU B3aUMOJEHCTBUH C BOJION
B nipucytcTBuu cosiei ptytH (1) u cepHoit kucmoTsl 06pazyercs 2-0yTaHOH.
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3anarue 6. APOMATHYECKHUE VYIJVIEBOAOPOAbBI MU HUX
HPOU3BOAHBIE

JIABOPATOPHASA PABOTA

OO0beKThI M cpeacTBa HccaeaoBanus: benson, Tonyon, anwimH, HadTamuH, 10%-
HBIN pacTBOp Opoma B xsiopodopme, OpoMHast BOja, KeJIE€3HbIE ONMWIKH, YHUBEpCATIbHAs
uHauKaTopHas Oymara, 2H pactBop cepHO KUCIOTHI, 2%-HbIi pacTBOp MepMaHraHaTa
KaJlvs, KOHII. PacTBOP TUapoKkcuaa HaTpus; Y D-namiia, BojsHas OaHs.

OmnpbIT 6.1. BpomupoBanue 6eH3oJa

B nBe cyxue npoOupku, cHaOkeHHbIE MPOOKOM ¢ MPsMOIl Ta300TBOIHOM TPYyOKOH,
nomeniatoT nmo 1 mu Oenzona, po6asusor mo 1 ma 10%-HOoro pactBopa Opoma B
xsopodopme. Bo BTopyro mpoOHpKy BHOCSAT Ha KOHUMKE IIMATENSI HEMHOTO JKeJIe3HbIX
onwiok. O0e mpoOMpKH HArpeBalOT Ha KUIALIEH BOASHON OaHe B TEUEHHE 5 MUHYT.
[Tpu3HakoM NpOTEKaHUs PEAKIUH SIBISIETCS] UCUE3HOBEHUE OKPACKH OpoMa U BBIJICIICHHE
OpOoMOBOZIOPO/Ia, KOTOPBIM MOXHO OOHApPYKUTh 1O HM3MEHEHUIO I[BETAa IMOJOCKHU
YHUBEPCAJIbHON HMHAUKATOPHOW OYMa)KKH, MOJHECEHHONW K OTBEPCTHIO BO3IYIIHOTO
xoJjoauibHuKa. OTMEUaloT, B KaKOH U3 MPOOUPOK MPOUCXOIUT B3aUMOCHCTBHE.

OmnbiT 6.2. BpoMupoBaHHMe aHWINHA

B npoOupky nomemniatotT 2 MJ BOJbl, 1 KaIjilo aHUIMHA, XOPOIIO BCTPSIXUBAIOT U
M00aBJISIIOT HECKOJBKO Kamenb OpoMHON Bojabl. HabmiomaroT HCUe3HOBEHHE OKpPacKu
Oopoma 1 oOpazoBaHue 6€I0TO OcaaKa TPUOPOMaHUIIHHA.

OmnpbIT 6.3. BpoMupoBaHue TOy0J1a B 00KOBYIO 1leNlb

B nBe npoOupku moMemaT Mo 2 MJI TOJIyoJia U J00aBISIOT B KAXKIYIO U3 HUX IO
3 kammu 10%-HOTO pacTtBOopa Opoma B xyopodopme. OaHy TpOOHUPKY OCTaBISIOT B
TEMHOM MecTe (WIH 000pavynBarOT YepHOI OyMaroii), Ipyryro NOMEIIAOT M0I HCTOYHHUK
Y®-cBera unu npsiMble COJNIHEUHbIE Jyud. B Kaxayro U3 mpoOUpPOK BHOCSAT MOJOCKY
YHUBEPCATBbHON MHAMKATOpHOW Oymaru. OTMEYaroT MCUYE3HOBEHHE OKpacku Opoma H
M3MEHEHUE OKPACKU WUHIUKATOpA.

OmnbIT 6.4. BpomMupoBanue HaTaIMHA

B cyxyto npobupky nomemarot 0,2 r HapTanuna u 2 mia 10%-noro pactBopa 6poma
B xsiopoopme. CopepkuMoe NpoOUpPKU SHEPTrUIHO BCTpsAxuBatoT. [locie pacTBopeHus
HadTanmMHa U 00ECIBEUMBAHUS PAacTBOpa B MPOOMPKY OMYCKAIOT CMOYEHHYIO JAUCTHII-
JUPOBAHHOM BOJOW TMOJOCKY yHHBEpCAIbHOM HHAMKAaTOpHOUW Oymaru. HaGmromaror
M3MEHEHUE OKPACKU UHUKATOpA.

OmnbIT 6.5. OKHC/IeHHE TOY0/1a IEPMAHTAHATOM KaJIUsA

B npo6upky nomemarot 0,5 M Tonyona, qodasisitot 0,5 mi 2H pactBopa cepHoit
KHUCJIOTHI U 3-5 Kanenb 2%-HOro pacTBopa nepMaHraHara kaiaus. CMech HarpeBarT Ha
KHIISIIeH BOASTHON OaHe 0 NCUE3HOBEHUS MAaJTMHOBOM OKPACKU NIEpMaHTaHaTa Kajusl.

OnbIT 6.6. [leiicTBHE MepMaHraHaTa KaJuss Ha 0eH30.1
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OnpIT OpOBOJAT aHAJOTUYHO oM. 6.5, B3sIB BMECTO TOIyosia OeH3osn. OTMeuarorT,
MPOUCXOAUT JI 00ECIIBEYMBAHHUE PACTBOPA MEPMAHIaHATA KaJHsl.

OmnbIT 6.7. Okuciaenue HadTaauHa

B npo6upky, cHaGKeHHYIO TPOOKOI C MPSAMOI ra300TBOTHON TPYOKOH, TOMEIIAIOT
1 nomarouky Hadtanuna, 20 kamenb 2%-HOro pacTBOpa NEpPMaHraHaTa Kajus,
n00aBisitoT 1 M1 Bobl U 10 Kanenb KOHIIEHTPUPOBAHHOTO pacTBOpa T’UAPOKCUIA HATPUSI.
[IpoOupky HarpeBaroT cCHayaia B INIAMEHH TOPEIIKH, a 3aTeM Ha KUIISIIEH BOASHOM OaHe.
OTMeyaroT UCUYE3HOBEHUE MAJMHOBOM OKpAacKH pacTBOpa M 0Opa30BaHHE KOPHUUHEBOTO
ocanka okcuaa mapranma (IV).

KOHmPOJleble 60npocsl

6.1. CpaBHUTE pEaKIMOHHYIO CIIOCOOHOCTH O€H30ia, TOolyosia U OeH30HHOM
KHUCITIOTHI B PEAKIMAX 3JIeKTpodUiIbHOro 3amenieHus. Hamuimmre ypaBHEHHUS peakiluii
HUTPOBAHUSL ATUX COCJAMHEHUN U OOBSICHUTE cocTaB MpoAyKToB. IIpemnoxkure cxemy
CHUHTE3a M-HUTPOOCH30MHOM KMUCIIOTHI U3 TOTYOJIa U HEOPTAHUYECKUX PEareHTOB.

6.2. B kakux ycClIOBUSX HaJA0 MNPOBOAUTH OpPOMHpPOBAHHE TOIYOJa, YTOOBI
MOJIy4uTh: a) OeH3mIOpomu; 0) opmo- u napa-o6pomronyonsl? [IpuBenute ypaBHEHUS U
MexaHu3Mbl peakinil. OObsSCHUTE HANPABIEHUE U PETUOCEIEKTUBHOCTD PAJUKAIBHOIO U
ANIEKTPOPUIBHOIO 3aMELLEHUS B TOJYOJI€.

6.3. VYkaxuTe mnpuMepsbl COINIACOBAHHOTO U HECOTIACOBAHHOTO BIIMSHHE
3aMecCTUTeNeH Ha HalpaBlIeHUE AMEKTPOPUIHLHOTO 3aMEIICHHS B ApOMAaTUYECKOM KOJIbIIE.

Oy _-OH
] 0
Vi
o ’ OC,H;5
CAJINIINJIOBAS KHCJIOTA AHECTEC3UH
CH,4
CH;
H;C CH
AN
OH CHj

M-Kpe30J1 n-uuMo.J1
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Kakue mpoaykTel 00pa3yroTcsi npu OpOMHpPOBAHUM OSTUX COCAUHEHUM B
apoOMaTUYECKOE KOJIbIO?

6.4. Tumon (2-uzonponui-5-MeTundeHo) IBISETCA IPOMEKYTOUHBIM MPOAYKTOM
B TPOMBINIJIECHHOM CHHTe3¢ MeHTona. [Ipeniokure cmocoObl MOTyYeHUsS THMOJIa
ANMKWIMPOBAHUEM M-Kpe3osia. Kakoi MpoayKT BhIIAgaeT B BUIE O€lOro ocajaka Ipu
B3aUMOJICUCTBUU TUMOJIA C U30BITKOM OPOMHOM BOJIbI?

6.5. AmmumpoBanue apeHoB mo dpunmemo-KpadTcy mcmonb3yroT misi cuHTe3a
apoMaTHYecKnux KeToHOB. OJMHAKOBOE WJIM pa3HOE CTpoeHue OyIyT MMETh KETOHBI,
MOJIyYEHHBIE 110 cXemaM a u 67

CH;COCl, AICI, CH;Cl, AICIK,
a) OeHzou > A ~ B

CH;Cl, AICl; CH;COCl, AICl;

0) 6enszoun C - D

6.6. Ilpemmoxxure cmocoObl  MOMy4YeHUs KymoJa  (M30MpONMMIOEH307a)
ANKUIMPOBAHUEM OCH30J1a. YKaXKHUTE YCIOBHUS MPOBEACHUS PEaKUUM U MPUBEIUTE UX
MexaHu3M. Kakoil ruzmponepokcun oOpa3yercss B pe3ysbTaTe aBTOOKUCIEHHUS KymoJja
KUCIIOpoJoM  Bo3ayxa? OOBACHUTE TPUUYMHBI PETHOCEIIEKTUBHOCTH  Ipolecca
CBOOOTHOPAIUKAIBHOTO OKUCIICHUST KyMOJIa.

6.7. YcraHoBute cTpoeHHe apomMaTHyecKoro yrieBoaopoaa cocrtaBa CoHiz, ecnu
U3BECTHO, YTO MPHU OKHUCIEHUU €0 MepMaHraHaTOM Kajusl B KUCJIOW cpele oOpa3yercs
tepedranesas (1,4-6eH3onaukapOoHOBast KUClI0Ta). Hanmummure ypaBHeHHE peakiuy.
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3anatue 7. T'AJIO'EHITPOU3BO/JHBIE, CIIUPTBI, ITPOCTBIE
2PUPDHI

JIABOPATOPHASA PABOTA

O0beKkTHI M CpeacTBa HCCIAEI0BAHUS: OTaHOJ], 2-IPOMAHOJ, 2-METHI-2-
MPOTAHOJ, XJIOPOEH30J1, OCH3UIXJIOPUI, TUITUIIOBBINA 3¢up, peaktuB Jlykaca (pacTBop
110 r 6e3BogHOro xyopuaa nuHka B 100 My KOHIIEHTPUPOBAHHOM COJISTHOM KHCIIOTHI),
5%-HbIil pacTBOp HHUTpaTa cepedpa , 1%-Hblil pacTBOp MEepMaHraHara Kajausi, OpoMHas
BOJIa, CEpHAas KUCJIOTa KOHII., OKCHJ] aJIIOMUHUA, XpoMoBas cMmech (13 50 mu 10%-HoTO
pactBopa cepHoi kuciaotel U 100 ma 10%-Horo pactBopa auxpomara Kajus), pacTBOP
2,4-nuautpodenmiruapasuna (3 r 2,4-TMHATPOPEHUITUIPA3UHA PACTBOPSIOT B CMECU
20 mu Boabl M 20 MJI KOHLIEHTPUPOBAHHOM CEPHOM KUCIOTHI, pa30aBlIAIOT BOAOWU 110
ooweMa 100 M u punbTpyioT), peaktuB enunra (pactBop Nel: 2 r cynbdarta meau B 50
MJ1 BOJIbI; pacTBOp Ne2: 10 r cerHeToBoi cosii u 7,5 T TUAPOKCcUaa HATpus B SO MJ1 BOJIBI;
nepesl MCHOJb30BaHUEM CMEIIMBAIOT paBHbIE 00bEMbl 000oMX pacTBOpOB), 10%-HbIii
pacTBOp MOIUIA KaJHs.

OnbiT 7.1. 3amelnenne rajioreHa B apoMaTu4ecKoM KoJiblle U B 00KOBOM 1eNnu

B onny npobupky momemiaroT 3 Kamiau XJopOeH3oia, B JAPYryl - 3 Karuiu
OCH3UIIXJIOpHIA, TOOABIISIOT B KKy MPOOUPKY MO 5 Kameb BOJbI U HArpeBaroT JI0
kuneHusi. K ropsyum pacTBopaMm B KaXaylo M3 MPOOHPOK 100aBistoT mo 1-2 xammu
pacTBopa HUTpaTa cepedpa. HabmomaroT o6pasoBaHue ocaaka Xjaopuaa cepedpa B OTHOU
U3 MPOOUPOK.

OmnbiT 7.2. 3aMenieHne THAPOKCUJIBHON IPyNnbl HA TaJIOTeH B NEePBUYHBIX,
BTOPUYHBIX U TPETHYHBIX CHUPTAX

B Tpu npoOupku HanuBatoT mo 1 mu peaktuBa Jlykaca, a 3aTeM 100aBISIOT B
NEPBYIO - 5 Karesnb 3TaHoJIa, BO BTOPYIO - 5 Karesb 2-MponaHoJia, B TPEThIO - 5 Kaneib 2-
MeTui-2-nponanosna. CoaepxumMoe MpoOUPOK IHEPTUYHO BCTPSXUBAIOT U OCTABIISIIOT
npu 25-30°C Ha 3-5 mudH. O Hayajsie peakuuu CYJAT IO TMOMYTHEHHUIO pacTBOpa
BCJIEICTBHE 0Opa30BaHUs HEPACTBOPUMOrO B BOJI€ TaJIOT€HIIPOU3BOJHOT0. OTMeuaroT
BpEMSi, 32 KOTOPOE MPOUCXOUT MOMYTHEHHE PACTBOpa B KaXKIA0H MPOOHUpPKe.

Omnbit 7.3. [loyyeHue 3TH/IEHA

B npobupky nmomematotr 1 mi 3TaHosna, 3 M KOHI[. CEPHOM KHUCIOTHI U HEMHOTO
okcuma amoMuHUA. [IpoOupKy 3akpeiBalOT TPOOKON C Ta300TBOJHOW TPYOKOM,
3aKPEIUISIIOT B JIANIKE IITATHBA U OCTOPOYKHO HAarpeBaroT B IUIaMeHU Tropenku. [Ipu atom
pEaKIMOHHAs CMECh TEMHEET U HAUMHAET BBIIEIATHCS ra3.

He npekpaiiias HarpeBanusi, KOHEIl ra300TBOJHON TPyOKH OIyCKalOT MOOYEPETHO
B 3apaHee MPUTOTOBIIEHHBIE MPOOUPKU: OJIHY - C OPOMHOM BOJOM, APYTYIO - C PACTBOPOM
KMnOs4, mnoamenadyeHHbIM pPacTBOPOM  COJIBI. HaGmronaror u3MeHEeHHWE OKpacKH
pacTBOpPOB.
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OmnpbIt 7.4. [Tosryyenne TU3THI0BOTO 3upa

B npoOupky HanuBaioT 1 M 3TaHoja U HEOOJBIIMMU MOPLUSIMU, B30anThIBasl,
N00aBIAOT 1 MJI KOHL. CEpHOM KUCTIOTHI. 3aTEM CMECh OCTOPOKHO HarpeBaroT 0 Havajla
kurneHus. [IpekpaTuB HarpeBaHue, K CMECH OCTOPOXKHO N00aBis0T eule 5-10 kamenb
staHoia. [Ipu 3TOM nosiBieTCsl XapaKTepHbIH 3amax JUITHIOBOIO 3dupa.

OnbiT 7.5. Okuc/IeHHe NEPBUYHBIX M BTOPHUYHBIX CIHMPTOB JAMXPOMATOM
KaJIus

7.5.a. B mpoOupKy rmoMemaroT 2 MJI 3TaHoJIa U 5 MJI XpoMoBO# cmecu. Habmromarot
M3MEHEHUE OKPACKHU pacTBOpA U MOSBICHUE XapaKTEPHOTO 3amaxa aneraipaeruaa (3amax
npenbix g1070K). [IpoOupky 3akpbiBaloT NPOOKOW C Ta300TBOAHOM TPYOKOM, KOHEIl
KOTOPOW OIYyCKAIOT B MPOOUPKY-IIPUEMHUK C 3 MJI BOJIbI, TOMEIIEHHYIO B CTaKaH C
XOJIOAHOM BOJOM. PeaknnoHHyI0 cMech B MPOOUPKE KUMATAT C TCYCHHE TPEX MHUHYT,
cobupast AUCTWLIAT B nipueMHUK. CojepKumMoe MpOOUPKU-TIPUEMHUKA JeNAT Ha JIBE
yactu. K ofHOM YacTu aucTuiuisgTa qo0aBisOT pacTBOp 2,4-TUHUTPOGEHUITHAPA3UHA.
Halnronaror BeimajzieHre opaHkeBoro ocajka 2,4-guHutpodenmiruapasona. K npyrou
YacTH NUCTWIISATA H00ABISIOT HECKOJIBKO Kamenb peakTuBa denuHra m HarpeBaroT 10
NOSIBJIICHUS JKeNTOro ocajika okcuaa meau (I).

7.5.6. OnpIT TPOBOAAT AHAJIOTMYHO NPEIBIIyIIEMYy, B3sIB BMECTO dTaHoja 2-
npornanon. HabGmomaercs nu oOpa3oBanue xentoro ocaaka okcuna menu (I) mpu
HarpeBaHUU MPOyKTa oKkucieHus ¢ peaktuBom denvnra?

OmnbIT 7.6. Onpeaesienne ruAPONEPOKCHI0B B AMITHIOBOM ddupe

B mpo6upky HanuBaiot 4-5 kamnenb TUITHIOBOTO d(dupa, 100aBIAIOT K HEMy 2-3
karu 10%-Horo pacrBopa womupa kamus, 2 kamm 10%-HOro pactBopa COJISIHOM
KHUCIJIOTBl U BCTPAXUBAIOT. [IpU Hamuumu mepokcuaoB 3(Up OKPAIIMBAETCA B KEITHIN
I[BET BCJICJICTBHE BBIJIETICHUS CBOOOHOTO HO/a.

KOHmPOJleble 60NnpoCoHl

7.1. HazoBuTe rajoreHajikaH ¥ HYKJICOPWIbHBIA peareHT, MNPy B3aUMOJCHCTBUM
KOTOPBIX 00pa3yroTcs CIEAYIOUIUE IPOTYKTHI:

a) CH,CH,CH,C=N; 0) CH;CH ,SH ; B) CH;COOC ,H;
r) CH,CH,CH,N(C,H5),; n) C,H;OCHjs e) CH;CH,NO,

Hanummre ypaBHeHUs peakuuid.

7.2. lns runiponusa 6pomMeTana, OpomdTana u 2-Opomiporana ObUTH ONpe1eICHbI
OTHOCHUTEJIbHBIE CKOpOCcTH 3aMmeneHus 428:34:1 coorBeTcTBEHHO. C KAKUM MEXAHU3MOM
Sn1 mnm SN2 cornacyroTcst 3TU pe3yabTaThl?

7.3. 3-Xn0opaTeH (QJUTHIXJIOPHUI) JETKO THAPOIU3YETCS BOJOW MPU HArpeBaHUHU.
['upponus 1-xymoprnponaHa BOJOM MPOTEKAET OYEHb MEIJIEHHO M YCKOPSIETCS IpuU
J00aBJICHUH MIEN0YU. XJIOATEH (BUHWIXJIOPHU) HE BCTYHAaeT B PEaKLUIO THUAPOIU3A.
OObsiICHUTE TPUUYUHBI PA3HOTO OTHOIICHUS 3TUX TAJIOT€HIPOU3BOIHBIX K THAPOJIN3Y.
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7.4. OObgcHUTE, MOYEMY B pEAKUMSIX TaJOr€HOBOJAOPOIOB CO CIHPTAMHU
pEaKIMOHHAs CIIOCOOHOCTh CIIUPTOB YMEHBIIIAETCS B CIEAYIOIIEM MOPsIKE: OCH3UIOBBIN
> aJUTHIIOBBIN > mpem-O0yTUIIOBBIA > U30TIPOITUIOBBIM.

7.5. Tupamun — OuoreHHsli amuH, OOpa3ylOUIMIiCS B OpraHu3Me MpH
JNEeKapOOKCUIIMPOBAHUU  AMHHOKHUCIOTHI  THUPO3uH. CHHTE3 THUpaMHUHA  MOKHO
OCYLLECTBUTB I10 CIEAYIOIIEH CXEME:

HCI NaCN Hy Ni
A B

THUPaMHH

HO CH,OH

KakoBo xuMHuueckoe CTpOeHHE THPAMUHA U TPOMEKYTOUHBIX MPOAYKTOB A 1 B?

7.6. buonormyecku aKTUBHBIH aMUHOCIUPT XOJHH MOXET OBbITh TOJyYeH
B3aUMOJICMCTBUEM TPUMETHIIAMHUHA C 2-XJIOP3TaHOJIOM. Hanumure ypaBHEHHE peakuuu
MOJTyYeHHUs XOJIMHA U 00BACHUTE, IO KAKOMY MEXaHU3MY OHA MPOTEKAeT.

7.7. Hanumwure cxeMbl peakiuil jaeruaparanuu 2-0yraHona U 2-MeTHI-2-
npomnanoia. Kakoil U3 3THX CIIUPTOB JIETYe MOABEPraeTcs AeruapaTaluy U nouemy?

7.8. Hanumure ypaBHEHHS peakiMil B COOTBETCTBUU CO CXEMOM MPEBPAILICHU:

CH, CHj
? H, Ni H,SOy4 t
_ = —> A —— B
OH OH
CH(CH3),
7.9. Menton (1-uzonponun-4-MeTUIIUKIOTEKCAHOI) — CHUPT PSAJ TEPICHOB,

o0aiaomuii aHTUCENTUYECKUM M YCIIOKauBaloluM JeiictBueM. Hanumure ypaBHeHue
pEaKLMK OKUCIIEHUSI MEHTOJIa XPOMOBOM CMECHIO M YKAXKHUTE, K KAKOMY KJIACCY OTHOCUTCS
MPOJIYKT PEAKIIUH.

7.10. JImm30mponuaoBbIi 2(hUp MOABEPIKEH aBTOOKHUCIICHHUIO B OOJIBINIEH CTEIICHH,
4eM JUATUIIOBBIN d(pUp W JaeT TUAPONEPOKCU TaKke TIPU XpaHEeHUU B TeMHOTe. Kakoi
THJIPOTIEPOKCU TIpU ITOM oOpazyerca? UeM OOBICHSETCS MOBBIMIEHHAS CKIOHHOCTD
JUU30IPONIIOBOTO 3(prpa K aBTOOKUCICHUIO?

7.11. Kakve XuMHUY€CKHE TECTHI HY>KHO UCIIOJIB30BATh ISl TOTO, YTOOBI PA3INYUTh
COEIMHEHUS B KaXI0M U3 CIEAYIOMIMX Nap: a) 2-0yTaHOJ U METUJI-H-TIPOIUIIOBBIN 3¢up;
0) mpomaHo-2 ¥ TIUIEPHH; B) GEHOJ U IUKJIOTEKCAHO.

7.12. YcranoBute crpoeHue coenuHenus cocraBa CsHi2O, koTopoe pearupyer ¢
METAJUIMYECKUM HATpUEM, TMPU OKHUCJICHUU JAeT KETOH, a MpH JeTHApaTalud — 2-
MeTunOyTeH-2. Hanummre ypaBHeHUs BCEX peaKIluil.
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7.13. YcranoBure ctpoeHue coeauHeHusi coctaBa CsHioO, KoTopoe coaepx ut
apOMaTUYECKOE KOJIbIIO, O0JIalaeT ONTUYECKOW AaKTUBHOCTBIO, HE pPEarupyroT C
PACTBOPOM IIEJIIOYH, HO JIETKO B3aUMOJAEUCTBYET C COJITHOM KUCIIOTOM.
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3ansaTue 8. KAPBOHUWJIBHBIE COEAUMHEHUSA

JIABOPATOPHASA PABOTA

O0bexTbl W cpeacrBa mucciaegoBanusa: Anertod, 40%-HbIl  pacTBOp
dbopmanbaeruaa, OEH30MHBIN anbAern/l, HACHIIIEHHBIM pacTBOP FUAPOCYIbPUTA HATPUS,
THAPOXJIOPUT THUAPOKCHWIAMHHA, OE3BOJAHBIN KapOoHAT HaTpus, pacTtBop 2,4-
JTUHUTPOPEHUITUIpA3UHA, PACTBOP MO/a B Hoau e Kanus (4 T noau1a Kajaus pacTBOPSIIOT
B 6 MJI BOJIbI, TOOABJISIOT 2 T MO/a, TTOCJIE PACTBOPEHUS JOBOAAT 00BhEM pacTtBopa a0 100
MJI), KOHII. cepHasi kuciota, 10%-Hblil pacTBOp rujipokcuaa HaTpus, 5%-HbI pacTBOp
Hutpara cepedpa, 10%-Hb1ii pacTBop ammuaka, 5%-Hbii pacTBop cyibdara meau, 0,2%-
HBIN pacTBOp MeTHIOBOT0 KpacHoro (100 Mr kpacutens pactBopsitot B 30 M 3TaHona U
n006aBIsroT 20 MJT BOIBI).

Omnpbit 8.1. ITonyuyeHue 0UCYyJIb(PUTHOTO NPOU3BOJHOIO ALETOHA

B npobupky nHamuBator 1 M aneroHa W J0OaBISIOT MO KarjisM HACBIIEHHBIN
pactBop runpocyinbdura Hatpus. ConepKuMoe MPOOUPKU BCTPSIXUBAIOT U OXJIAXKAAIOT
BOZOM co sbaoM. HaOmionaroT BblA€lIEHHE oOcajika OUCYJIb(MUTHOTO MPOU3BOJHOTO
alleTOHa.

OmnpbIt 8.2. [TosryyeHne OKCUMA alleTOHA

B npobupky nomemaroT mo oJHOM JONaTouKe TUAPOXJIOPHIA THAPOKCUIAMUHA U
KapOoHaTa HaTpusi W pacTtBOpstoT B 1 wmu Boxbl. [locrne oOkoH4YaHMS BBIJEIICHUS
YIJIEKUCIIOTO ra3a PacTBOP OXJIAXAAIOT JIEITHON BOJAOW U 100ABISIOT MPU BCTPSIXUBAHUU
0,5 mn anierona. HaGntonarot BbijieiieHUE OECIIBETHBIX KPUCTAIIJIOB OKCMMA alleTOHA.

Omnpbit 8.3. [Tosryyenue 2,4-1MHUTPOPEHMITHAPAZOHA ALETOHA

K 1 mn pactBopa 2,4-auHUTpOoQeHUITHAPA3NHA JO0ABISIOT HECKOJIbKO Kareib
aneToHa M BeTpsixuBatoT. HaOmrogator oOpa3oBaHHE SIPKO-KEJITOro ocaaka 2,4-
JUHUTPO(PEHUITHIPA30HA allETOHA.

OmnbIT 8.4. Honodopmuas peakuus

B mpo6upky nomemaroT 1 mi pacTBopa MoAa B MOAMJE Kajus, NT0OaBISAIOT IO
kamwiaM 10%-Hblid pacTBOp ILIETOYM A0 MCUYE3HOBEHUsI OKpPAacKM Moja, a 3aTeM 1 mi
anerona. HabmonaroT o6pa3zoBanue 01eHO-KENTOr0 0cajka nogodopma.

OmnpbIt 8.5. Okuciaenue popmanabaerunaa ruapokcuaom meau (II).

B npo6upky HanuBaroT 1 M pacTBopa Gopmanbaeruaa, 106aBistoT 1 Mia 5%-Horo
pacTBOpa IIEJI0YH, a 3aTEM IO KAIIAM - 5%-HbIi pacTBOp Cyib(ara MEIH 10 IOMYTHEHUS
peakuroHHoM cMmecu. Coaep:kumoe MpPOOUPKH OCTOPOKHO MOJOTPEBAIOT B IIaMEHU
ropenku. HaGmromaroT o6pa3oBanne KpacHOTo ocaaka okcuaa meau (I).

OmnbIT 8.6. OkuciaeHue popmMaabaeruia riipOKCUA0M JTHAMMHUHcepedpa

B TmiatenbHO BBIMBITYIO POOMPKY HAJIMBAIOT 1 M1 pacTBOpa HUTpaTa cepedpa u
no kKamsiM 100aBisitoT 10%-HbId pacTBOp amMMuaka J0 PacTBOPEHHsS] NEPBOHAYAIBHO
oOpa3oBaBIIerocss ocajaka. 3areMm ja00aBisitoT | M1 pactBopa QopMmanbpiaeruaa u
HarpeBaloT PEaKLIMOHHYI0 CMECh HAa BOAAHOM Oane mpu Temmeparype 50-60° B Teuenue
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HECKOJIbKUX MHHYT. HaOmiongaioT BblieNeHHE Ha CTEHKaX MPOOUPKU METAIMYECKOIro
cepebpa B BHJIE 3epKaJa.

OmnpIT 8.7. OKucIeHHEe 0eH30MHOT0 AJIb/Ieru/ia KUCJI0pPoA0M BO3AyXa

Ha creknsHHYyI0 MIacTUHY TOMENIAIOT Kalio OeH30HMHOTrOo anbpieruaa. Yepes
HECKOJIbKO MUHYT HAOJIIOaI0T 00pa30BaHe KPUCTANIOB OCH30MHON KUCIOTHI.

OneiT 8.8. OKHCIMTENIbHO-BOCCTAHOBUTEIBbHOE AUCIPONOPLUMOHMPOBAHUE
dopmanbaernaa

B npoGupky momemator 0,5 Ma pacTBOpa MHAMKATOpPA PAacTBOpa METHIOBOTO
KpacHOT0, AUaIa3oH U3MEHEHHS] OKPACKU KOTOPOTo JexuT B uHTepBaie pH 4,8 — 6,0. K
pacTBOpy HMHAMKATOpa JO0aBIAIOT HECKOJbko Kameiab 40%-Horo pactBopa
dbopmanbaeruaa. HabmonaoT nosiBjieHUE KPaCHOTO OKpalllMBaHUSI.

KOHmPOJleble eonpocsl

8.1. Pacnionoxure hopmanbaeru, aueTanbIerua u alleToH B MOPSAKE YBEIUYEHUS
PEaKIMOHHONW CHMOCOOHOCTH B peakuusX HYKICOPUIBHOTO MPUCOCIAUHECHHS TIO
KapOOHWIBHOM rpyrie. OTBET 000CHYHTE.

8.2. Xumopans CCI3;CHO mpumensieTcss B MEIUIIMHE B KayeCTBE CHOTBOPHOIO
cpeactBa B Buae TBepaoro ruapata CCLZCH(OH).. Uem o0ycnoBieHa CTaOMIBHOCTD
XJIOpaJbIUpaTa, B TO BpeMs Kak OOJIBIIMHCTBO KapOOHWIBHBIX COCTMHEHUM B BOJHBIX
pacTBopax ruipaTUPOBAHBI JIUIIb B HE3HAUUTEIbHOU CTENeHU?

8.3. IIpenyoxure peareHThl U yCIOBUS JUIsl IOIYUYEHUS CIEAYIOIINX COCIMHEHUM
U3 mpomanansa: a) l-merokcunpomnanoi-1; 6) 1,1-numerokcunpomnan. K xakomy Ttuiy
MPOU3BOHBIX OHU OTHOCSTCA?

8.4. Kakue W3 mepeyuciaeHHBIX COCIUHEHUN OTHOCATCS K MOJyaueTaIsIM WU
aneransaM: a) l-aTokcudta”os; 0) 2-3TokcudTaHos; B) 1,l-mudTokcusTtan; 1) 1,2-
mudTokendTan? Kakue npoykTel oOpasytores npu ux ruapoiuse? [louemy ameranu, B
OTJIMYUE OT MPOCTHIX 3PUPOB, JETKO THAPOIUIYIOTCA pa30aBICHHBIMU PacTBOpPaMU
KHCJIOT?

8.5. Kakue ruapokcuanbaeruibl 00pa3yloT LUKIMYECKUE MoiyalneTanu: a) 3-
ruipokcuOyTaHalb; 0) 4-TuApoKcHOyTaHalb; B) S-THAPOKCUIICHTAHAIb?

8.6. Kakue peareHThl HEOOXOIMMO UCIIOIB30BATH JJI MPEBPALLECHUS MPOIAHAs B
cnenyromue coeaunenusi: a) CH3CH.CH=NHNH,;; 6) CH3;CH,CH=NHOH; B8)
CH;CH2CH=NHC¢Hs? K kakuM Tumam HOpOU3BOJHBIX OHU OTHOCATCS? Hanumwure
YpaBHEHUS PEAKIIMIA.

8.7. Ykaxure kapOOHWIbHBIE COCAUHEHUS, KOTOPBhIE CIIOCOOHBI K 00pa30BaHUIO
€HOJIbHBIX (hOpM: a) MeTaHallb; 0) MpomnaHajb; B) MPOIMAHOH; T') OeH3anpaerua; 1) 2,4-
MEHTAaHIUOH. Y KaKoro COEIWHEHMs COJIepKaHUE EHOJIbHOW (OopMbI HamOoJblIee U
OYEeMy.

8.8. Hanuiure ypaBHeHHE peakUMU allbJIOJIbHOM KOHAEHCALUU JJIsl MpOIaHas.
OOBsicauTe, MoueMy 2,2-TUMETWINpONaHadb, B OTJIMYHE OT TMPOIAHAIS, HE MaeT
NPOAYKTa albJ0JbHON KOHJCHCAINH.
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8.9. OxapakrepusyiiTe OTHOILIECHHUE aJbAETHJIOB U KETOHOB K OKHUCIHUTENsSM. C
KAaKMUMU W3 TPUBEACHHBIX OKUCIUTEIEH M KaK pearupyroT OyTaHalb W OyTaHOH: a)
[Ag(NH3),]OH, 6) KMnO4 (H20, 20°C), B) KMnO4(H2SOs4, t)? B Tex ciyuasx, Tae ecTh
B3aUMOJICHCTBHAE, HAIMIIWUTE CXeMbl peakuuu. Kakas peakuuss HCHONb3yeTCA IS
KaueCTBEHHOT'0 OIPEEIICHUS allbJAETUIHON Ipynibl?

8.10. Harmmnre ypaBHEHUs peaKIHii B COOTBETCTBUU CO CXEMaMU MPEBPALEHUN:

a) HC= O, He A HEN B w MOJIOYHAs
=CH KHCJIOTa
CH;CHO, OH 20°C LiAlH,
6) CsHsCHO - A B C
_H,0

8.11. Kakue anpaerumpl BCTymaroT B peakuuto KaHHuUIIapo: a) MeraHaib; 0)
3TaHalb; B) 2-(heHuIdITaHamb; T) OeH3anpaerua? Hamummre ypaBHeHHs peakIuu.

8.12. Kak ¢ momompi0 1HoA0GOpPMHON peakluu WIH PEAKIUU «CepeOpsHOro
3epKajiay MOXHO pa3jM4MUTh COSAMHEHMS B CIEIYIOUINX Mapax: a) MporaHajib U aleTOoH;
0) meHTaHOH-2 ¥ TICHTAHOH-3; B) dTaHAJIb M TIPOITaHAITb.

8.13. Ycranosute ctpoenue coequnenus cocrasa CqH, O, KoTOpoe MOKET OBITh
MOJy4eHO auuinpoBaHueM apeHa no Dpunento-Kpadrcy, oOpasyeT HHAHTUAPUH H
OUCyNb(PUTHOE MPOU3BOJHOE, NAET rajo(OpMHYI0 pPEaKLUI0 C 00pa30BaHHUEM COJH II-
METHUI0CH30MHON KHCIO0THl. HanmuimuTe ypaBHEHHS BCEX PEAKIUH.
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3ansatue 9. KAPBOHOBBIE KUCJIOTBI 1 UX ITPOU3BO/HBIE

JIABOPATOPHASA PABOTA

OO0beKxTBI M cpeacTBa HUccaeN0BaHus: JlesiHass YKCyCcHasi KMCJIOTa, LIaBEIeBast
KHCJIOTa, WU30aMWJIOBBIM CHHUPT, MypaBbUHAsi KUCJIOTA, aHWIMH, YKCYCHBIM aHTHAPU]I,
10%-nb1i1 pacTBOp KapOoHaTta HaTtpws, 5%-HBIM pacTBOp Xsopuaa Kaabrus, 10%-Hbrit
pacTBOp COJSIHOW KHCIIOTBI, KOHI. cepHas Kuciora, 10%-HbII pacTBOp THUAPOKCHIA
HaTpus, 1%-HbIil pacTBOp HHUTpaTa cepelpa, 10%-Hblli pacTBop amMmuaka, 1%-Hblii
pacTBOp MEepMaHraHarta Kajids, U3BECTKOBas Wik 0apuTOBas BOJA.

OmnbiT 9.1. B3aumoaeiicTBUe YKCYCHOM KMCJIOTHI ¢ KaApOOHATOM HATPHA

B npo6upky momemaror 1 mim 10% pactBopa kapOoHaTa HATpUsS U JTOOABISIOT
HECKOJIBKO KarleJb JIEASHON YKCYCHOM KuciaoThl. Habmo1atoT MHTEHCUBHOE BBIJICTICHHE
YIJIEKUCIIOrO ra3a.

OmnpIT 9.2. [Tosry4yeHne okcajaTa KaJblUUs M U3yYeHHe ero CBOMCTB

B mpoOupky moMemaroT JT0naTouKy IIaBeIeBOM KUCIOTHI U JOOABISIOT HECKOJIBKO
Karejab BOABI 10 TOJHOro pacTtBopeHus. K mosiydeHHOMY pacTBOpYy [00aBisitOT
HECKOJIbKO Kamenb 5% pactBopa xjopuaa Kanpius. HaOmrogaroT BblnajeHue
OECIIBETHOTO KPHUCTAJUIMUECKOT0 Ocajka okcanara kanblus. ColepKumMoe MpoOHpPKU
nensaT Ha aBe yactu. K oHOM yacTu 100aBISIIOT HECKOJIBKO Karesb JISASHON YKCYCHOU
KHUCIIOTHI, K Jpyroit - 10% pacTBOp consiHOM KHUCIOTHL. B kakom ciydae HaOmromaeTcs
pPacTBOPEHUE KPUCTAIIOB OKCAlaTa KaJbLIHs?

OmnpbIT 9.3. ITosry4yeHne U30aMUII0BOTO0 3(PHPa YKCYCHOM KHCJIOThI

B npobupky HanuBaroT 2 MJ M30aMHJIOBOTO CIHPTA, 2 MII JIEASHOM YKCYCHOM
KUCIOTBI U | MJI KOHII. CepHOM KHUCHOTHL. [IpoOMpKy BCTPSIXMBAIOT W TOMEIIAIOT B
BOAAHYIO OamHio ¢ Temmeparypoit 60-70° ma 3-5 muH. 3aTeM COIEpPKUMOE IPOOUPKU
BBUIMBAIOT B CTaKaH C X0JOAHON BoAou. Cl0XHBIN 3(Up BCIUIBIBAET HAa MOBEPXHOCTH
BO/IbI, OLYIIAETCSI XapaKTEPHbIN 3anax rpylIeBOM 3CCEHIINUM.

OnbiT 9.4. [TosryyeHne aneTaHuJInaAa

B npoOupky nmomemiarot 0,5 My aHWIMHA, a 3aTeM IO KaruisaM J00aBisoT 0,5 M
yKkcycHoro anruapuaa. [Ipu atom HabGiarogaeTcst pazorpeBaHue coiep>kKUMOro mpoOUpKH.
OcCTOpOkKHO HArpeBalOT CMECh HAJl IiIaMeHeM ropenku. [locre ee ocThiBaHUs JOOABIAIOT
HECKOJIPKO Karlellb BOJIBI M SHEPTUYHO BCTpsAxuBaroT. HabmromaroT oOpasoBanue 0€10ro
KPUCTAJUTMYECKOTO 0CaJIKa alleTaHWIHN/IA.

OnbiTr 9.5, OkwucieHne  MYPaBbHHON  KHCJIOTbI THAPOKCHIOM
AUaMMHHCepeOpa

B nmpobupky nmomemaror 1 karmto 1% pactBopa HuTparta cepedpa u 100aBisoT 1
kanemto 10% pactBopa ruapokcuaa HaTpus. OOpa3oBaBIIMICS OCAJOK OKCHJAa cepedpa
pacTBopsitoT aoOaBienueM 2 kameiab 10%-HOro pactBopa amMmuaka M 2 Karejb BOJBI.
3ateM B HOpoOMpKY [00aBISIOT 3 Kalld MYPaBbUHOW KHCJIOTHI M HarpeBaroT
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PEAKIMOHHYI0 CMeCh Ha BOASHOM Oanme npu Temneparype 60-70°. HaGmrogaror
BBIJICJICHHE HAa CTEHKAX MPOOMPKU METaNIMYECKOro cepedpa B BUJIE 3epKalia.

OmnbIT 9.6. OKHUC/ICeHNE HIABEJIEBONH KUCJI0THI MIEPMAHTAHATOM KA

B npobupky nomemniaroT J0MaTOuKy 1ABEJIEBOM KUCIOTHI, JOOABISIIOT HECKOIBKO
kanenb 1% pactBopa nepmanranara kanus u 1 kamno 10% pactBopa cepHON KUCTOTBHI.
OTtBepcTue MpoOUPKH 3aKPHIBAIOT MPOOKOM C Ta300TBOJHON TpyOKOW M HArpeBaroT
COZIepKUMOE TMPOOUMPKH TIJIaMeHeM Tropenku. He mnpekpaiias HarpeBaHUs, KOHEI]
ra300TBOJHOM TPYOKH TOMEIIA0T B MPOOHMPKY C M3BECTKOBOW BOjoM. HalOmromaroT
NOMYTHEHHUE U3BECTKOBOM BOJIbI M 0OECIIBEUHBAHKUE PACTBOpA IIEpMaHraHaTa KaJusl.

OmnbiT 9.7. Paznoxkenne masejieBoil KMCJI0THI

B cyxyio mpoOupKy MOMEMIAIOT JIOMATOYKY INABEJIEBOM KHUCIOTHI, 3aKPbIBAIOT
POOKOI C Ta300TBOIHOM TPYOKOIA, KOHEI] KOTOPOU OMTyCKaIOT B MPOOUPKY C U3BECTKOBOU
Bogoil. HarpeBaror mnpoOupky mameHeM ropenku. HaOmogaloT noMyTHEHUE
M3BECTKOBOM BoAbIL. [Iposiomkast HarpeBaHue, NOIKUTAIOT BIACSIOIINNCA a3, KOTOPbIN
TOPUT XapaKTEPHBIM T'OJTyObIM MJIAMEHEM.

KOHmPOJleble eonpocsl

9.1. Hanumure ypaBHEHUE peaknu dTepUPUKaLINK, TPUBOAAIICH K 00pa30BaHHUIO
Metunnponuonara. OOBSCHUTE pOJb KHUCIOTHOTO KaraiuM3aTopa B  PEaKIUU
sTepudUKaInu.

9.2. [IpuBeauTe ypaBHEHHUS U MEXAaHU3Mbl PEAKUUN KUCIOTHOIO M IIEJIOYHOTO
ruponu3a MeTwinanerara. Ilodemy peakuusi TUIpoOSiM3a  CIOXKHBIX  3(UPOB,
KaTalu3upyeMasi MNpPOTOHHBIMM KHUCIOTaMHu, oOpaTuMa, a IIEJIOYHOM THAPOJIH3
HeoOpatum? OOBACHHUTE, MOYEMY MIETOUN KAaTATM3UPYIOT TUIIPOJIN3 CIOXKHBIX 3(DUPOB,
HO HE KaTaJIU3UPYIOT UX 00pa3oBaHue.

9.3. Hanumure ypaBHEHUS! peaklMid MOJYYEHUS CIEAYIOMUX (DYHKIMOHAIBHBIX
MPOU3BOJHBIX U3 MPOMHOHOBON KHUCJIOTHI: a) MPOMHOHMIXJIOpUAA; O) MpPONHOHOBOTO
aHTWJIpUJA; B) IPOIIAHAMUIA.

9.4. Kakoil XxuMHUYeCKUW Mpolecc HaszbiBaeTcs auuivpoBanreM? ConocTaBbTe
AIMTMPYIOIIYIO0 CIIOCOOHOCTH crenyronux coeauHenuii: a) CH3COCI u (CH3CO)20; 6)
CH;C(O)SC,Hs; m CH;COOC,Hs; B) CH;COOC,Hs; u CH;CONH,. Otser
oOocHyHTE.

9.5. Pacnionoxute mpou3BOAHbIE OCH30HHON KUCIOTHI B MOPSIIKE YBEIUYEHUS MX
YCTOWYMBOCTH K THIPOIU3y: a) OeHzownxjopuia; ©) OeHzaMua; B) ATHIOEH30aT.
Hanummure ypaBHEHHS peakMil KUCIOTHOTO THAPOIN3a 3TUX COCTUHEHUMN.

9.6. Ilpemnoxure Metoabl mnojydeHus: N,N-auMmeTunaneramujia aMUHOJU30M
MPOU3BOJIHBIX YKCYCHOM KHCIIOTBI: @) XJOpaHTruapuna; 0) aHruapuia; B) CIOXKHOIO
sa¢upa. Hanmummre ypaBHEHHS pEeaKIni.
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9.7. U3 kakoro npou3BOJHOTO YKCYCHOM KUCJIOTHI MOXKET OBITh IOJIY4YE€H YKCYCHBIN
aHTHJPUI: a) aueTWiIxjopunaa; 0) auneramuiaa; B) sTuiainerara? Hanuiure ypaBHEHHE
pEaKIvH.

9.8. Hanuiure ypaBHEeHUs peakuuii MOJy4YEeHUS CIEAYOUIUX TPOU3BOIHBIX Opmo-
THJIPOKCHUOCH30MHOM (CaIUIMIIOBOM) KHUCIOTHI: a) METWICATUIMIaTa 3TepuuKaimei
KHUCJIOTBl METAHOJIOM; 0) alneTHUICATUIIMIOBON KHUCJIOTHI (acCUpUHA) aIlUIUPOBAHUEM
KHCIJIOTHI YKCYCHBIM aHTHAPUJIOM.

9.9. ®enuncamummiar opmo-HO-CsHs-COOCeHs (canmon) mpumeHsercs: BHYTPb
OpU KUIIEUHBIX 3a00JIeBaHUSIX M TUAPOIMU3YETCS B IIEJIOYHOM cpele KUIICUYHUKA.
[IpuBenuTe cxemy M MEXaHU3M IIEIOYHOTO rujpoiusa (enwicanuuunata. Kakoe
KOJIMYECTBO IIE€JI0YM HEOOX0IUMMO AJid ruApoiaun3a 1 moib canona?

9.10. Kakue npeBpaliieHust TPOUCXOAAT NMPU HArPEBAHUH JTUKAPOOHOBBIX KUCIIOT:
a) MaJIOHOBOIA; 0) IHTapHOIA; B) TIIyTapOBOi; T') aIMNIMHOBOM. HanuinuTe cxembl peakiuii.

9.11. Hanumure ypaBHEHHUS pPEaKLMil B COOTBETCTBUU CO CXEMaMHU IPEBPALICHUI:

KMnO,, H', t SOCl, CH;0H CH;NH,
a) TOIyOI X, > Xy > Xy —— X,
+ +
6) napa'MeTI/IH— (CH3CO)20 KMHO4, H 5 t H209 H , t -
amumu Al > X, >
C,HsOH, H", t
— X3 » AHECTE3UH
BI'29 PKpaCH KCN H2Oa HCL t t
B) CH3COOH - > Xl EE— X2 > X3 —_— X4
- NH4Cl - CO,

9.12. C noMONIbI0 KAKMX PEAr€HTOB MOKHO Pa3JIMUUTh COCIUHEHUS B CIEAYIOLINUX
napax: a) MypaBbUHasi M YKCyCHasi KUCJIOTHI; 0) YKCyCHasi KHUCJIOTa W JTUJIALETAT; B)
sHTapHas U pymapoBas kucioTel? Hanummure ypaBHeHUs peakiuil.

9.13. YcranoBure ctpoenue coeauHeHus CsHisNO, mnpu rugponusze KOTOporo
COJISTHOM KHCIIOTOM 00pa3yroTcs xjopua auMmeTuiaaMMmonuss u coeaumHeHne CsHgzO».
[locnenHee MIEHTUYHO BEUIECTBY, OOpa3ylOLIEMYCs MPU OKUCICHUH H300YTHUIIOBOTO
cnupta. [IpuBeaure ypaBHEHHS BCEX PEAKLUN.

9.14. YcranoBute cTpoeHHMEe IBYX T-auacrepeomepos cocrasa C,H,0,, ecimn

U3BECTHO, YTO OHM B3aUMOJAEUCTBYIOT C THIPOKapOOHATOM HATPHs C BBIACICHUEM I'a3a,
o0ecLBEYHBaIOT OPOMHYIO BOJY M pacTBOp I€pPMaHIaHaTa Kajlus, a IIpU HarpeBaHUM J10
100°C TosbKO OJIHO U3 HUX TpeBpamaercs B coeaunenue cocrasa C,H,0; .
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3ansaTue 10. TETEPO®YHKIIMOHAJIBHBIE COE/IMHEHUSA
JIABOPATOPHASA PABOTA

O0beKThl W CpeAcTBAa MCCAEA0BAHUA: AIECTOYKCYCHBIA 3(Up, JIUMOHHAS
KHUCIIOTa, 1%-HBI BOAHBIA PACTBOP TJMIIMHA, PACTBOP 2,4-TUHUTPODEHUITHAPA3UHA,
5%-nb1i1 pactBOp Xxjopuaa xenesa (III), 15%-us1it pactBop cynbdara meau, 10%-Hbiit
pacTBop ruapokcuaa Hatpus, 10%-HbI pacTBOp CEpHON KHCIOThI, CEpHas KHUCJIOTa
KOHII., HACBIIIEHHBIN PAacTBOP THAPOKCHAA KaJIbLIMs, MEIHBIA KyHNOpOC KPHUCT., aleTraT
HATPHS KPUCT, MOJI B MOAMJIC Kaus (BOJHBIN pacTBOP), MIETOYHON PacCTBOP CETHETOBOU
conu (u3 17 r cerHeToBOM conu, 6 T TUAPOKCHAA HaTpus U SO MIT BOJIBI).

Onpit 10.1. B3aumoaeiictBue a-aMuHOKHCJIOT ¢ cojsamMu Meau (II) m xese3a
(I17)

a) K 1 ma 1%-noro pactBopa rmimiuHa B BOZAE [00aBIAIOT MO HECKOJIBKO
KPUCTAJUIMKOB CHayajga MEJHOro Kymopoca, a 3areM aierara Harpus. PactBop
MPUOOPETALT IPKO-CHUHIOIO OKPACKY.

6) K 1 mun BogHOro pactBopa riauiMHa A00aBISIOT HECKOJBKO KPUCTALTUKOB
alierara Hatpus, a 3aTem 4-5 kanenb 5%-Horo pactBopa xyopuna xkenesa (I1I) go moss-
JIEHUS1 KPaCHOT'O OKpPALIMBaHHUS.

OmnpiT 10.2. O6pa3zoBanue komiuiekca meau (1) ¢ BUHHOI KUCI0TOM

B npo6upky nomemaror 0,5 M 15%-H0TO pacTtBopa cyiabdaTta Meau 1 100aBISIOT
HIEJIOYHOM PacTBOpP CErHETOBOM COJIM JO0 TOJHOTO pPacTBOPEHUs NEPBOHAYAIBHO
oOpazyromierocst ocajaka ruapokcuna menu (II) ¢ oOpazoBanuem sipko-CHHETO pacTBOpa
KOMILJIEKCHOTO COE/IMHEHHUS.

OmnpiT 10.3. B3anmoaencTBre aleToyKCyCHOro 3¢gupa ¢ xjopuaom :xesesa(lll)

K 2 mu Bogsl 100aBisioT 2-3 Karuiv aeToyKCyCHOTO 3¢upa, a 3aTe€M HECKOJIBKO
Karenb 5%-Horo pactBopa xsuopuna xxesnesa (I11) 1o nosBiaenus GpuoneToBoro okpammba-
Hus. [losryyeHHbIl pacTBOp KUCIOB3YIOT B omnbiTe 10.4

OmnbiT 10.4. BpoMupoBaHue aleTOyKCycHOro 3¢gupa

a) K 2-3 kammsam arneroykcycHoro a¢upa 100aBIsSiOT HECKOJIBKO Kareiab OpOMHOM
BoJbl. HaOmroaroT ncue3HoBeHUE OKpacku Opoma.

0) K monnyuennomy B ombite 10.3 QuoneToBoMy pacTBOpY BHYTPHUKOMILIEKCHOTO
€HOJIATA ALlETOYKCYCHOro d(upa ¢ moHamMu Fe*" 100aBisior 1o KamsM OpoMHYIO BOLY
JI0 WCYE3HOBEHHMS OKpacku. HaOmiomaroT, kKak uepe3 HEKOTOpOoe BpeMs OKpacka
BOCCTaHAaBJINBAETCS.

OnbIT 10.5. B3aumopaeiictBue alleTOYKCYCHOT 0 3¢upa 2,4-
AUHUTPOGeHNJITHAPAZHHOM

K 1 mn pactBopa 2,4-muHuTpodeHUITHIpa3uHa T00aBISAIOT 2-3 Kamiu are-
TOyKcycHoro 3¢upa. HabmronaroT o6pazoBaHue KEATOTO 0CaIKa.

OnbiT 10.6. KeToHHOE pacinenieHue aneToykcycHoro 3gupa
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B mpoGupky ¢ ra3ooTBOAHON TpyOKOW MOMEIIAIOT 5 Kamleib aleTOYKCYCHOTO
a¢upa, 5 kanenb 10%-HOro pacTtBopa cepHOll KMCIOTHI M HarpeBaioT. He mpekparas
HarpeBaHusi, KOHEIl Ta300TBOIHOM TPYOKH MOMENIAIOT CHAYala B MPOOUPKY C PaCTBOPOM
THJIPOKCHUIA KaJIbIUs, a 3aTeM, [TO0cJie IOMYyTHEHHs pacTBOPa, B MPOOUPKY, COAECPKAIILYIO
pacTBOp MOJA, MPEABAPUTENIBHO OOECLBEUYECHHBIH J00ABIEHHEM HECKOJbKHX Karlelb
10%-noro pactBopa ruapokcuaa HaTpus. HabOmromaroT BblnajgeHue OJeAHO-KEITOrO
ocaaka nojgodopmMa Bo 2-0¥ mpoOUpKe.

OmnbiT 10.7. Pa3jioxeHune JUMOHHOM KU CJIOThHI

B mnpobupky, cHaOGXEHHYIO Ta300TBOJHON TPYyOKOM, MOMEIIAIOT JIOMATOYKY
JUMOHHOW KHUCIOThI, 10 Kamenb CEpHOM KOHLEHTPUPOBAHHOM KHCJIOTHI M HarpeBaroT.
Kosner ra300TBoHOM TPYOKH OMYCKAIOT B IPOOUPKY C pACTBOPOM THIPOKCH/IA KATbIIHS.
[locne Toro, Kak pacTBOp MOMYTHEET, T'a300TBOJHYIO TPYOKY MEPEHOCSAT B IPYTYIO
NpOOHUPKY, COAEPXKAILYI0 PacTBOpP Mo, 00eclBEYEHHBIH M00AaBIEHUEM HECKOJIbKUX
karenb 10%-HOro pacTtBOopa ruApokcuaa Hatpusi. HaGmromaroT BeimajneHue OnemHo-
JKENITOTO ocajika nojaodopma Bo 2-0 MpoOUPKeE.

KOHmPOJleble eonpocsl

10.1. B nporiecce Metaboan3Ma yrieBOAOB MPOUCXOAUT OKUCIICHUE L-MOI09HOM
KHCJIOTBl B THPOBHHOTPAIHYIO TOJ AcHcTBHEM GdepMeHTa L-makTaTaeruaporeHasbl.
Kakne w3 mpemioKeHHBIX CTPYKTYp MOTYT BBICTyNaTh B KaudecTBe cyOctpata L-
JaKTaTICTUAPOTeHAa3kl, T.€. UMEIOT L-KoHpUTYypanuo?

COOH CH, COOH
%
C"I
H m
HO H OH H, o \ OH
CHj COOH H
I 11 I

10.2. [IpuBeaute npoekmoHHbIe PopMyIibl Dulliepa Uit CTEPEON30MEPOB BUHHON
KHUCIIOTBL. YKaXXUTE TMapbl SHAHTUOMEPOB, AMACTEpeoMepoB u  Me3zo-popmy. Kaxue
CIIOCOOBI MOKHO MCITIOJIB30BATh /I pa3zeneHus: a) D- u L-BuHHBIX Kuci0T; 0) L-BuHHOM
Y ME30BUHHOM KUCIIOT?

10.3. Ha opHoif M3 craguii LMKIA TPUKAPOOHOBBIX KHUCIOT MPOUCXOISAT
CJIEAYIOUIUE MTPEBPALLICHUS:

HOOCCH=CHCOOH —— HOOCCH,CHCOOH —> HOOCCH,CCOOH —>

| |
OH O

(l)yMﬂpOBaﬂ A0J10YHAA IIaBEJIEeBOYKCYCHasI
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COOH COOH COOH

—> HOOCCH,CCH,COOH —» HOOCCH,C=CHCOOH —» HOOCCH,CH-CHCOOH

OH OH

JIMMOHHAS AKOHUTOBasA N30JIMMOHHasA

Kaxkue u3 mpeacTaBiIeHHBIX HAa CXEME KUCJIOT UMEIOT cTepeon3omepbl? Kakue Buabl
CTEPEOU30MEPUH JIJISI HUX XapaKTEPHBI?

10.4. Kakue nmpoaykThl 00pa3yrOTCsl MPU HATPEBAHUU CIICIYIONIUX aMHUHOKHUCIIOT:
a) 0-aMUHOIIPOIIMOHOBOW; 0) [-aMUHONPONMHMOHOBOI; T) Y-aMHUHOMAcJISHOH? B uem
npUYrHA 00pa30BaHUS PA3HBIX TUIIOB MPOIYKTOB IIPU HATPEBAHUH ITUX COCTMHECHH?

10.5. y- u 0-I'MAPOKCUKHUCIOTHI PU HArPEBAHUU JIETKO MPEBPAILIAIOTCS B TAKTOHBI.
Kakue u3 npeacTaBiIeHHBIX BEIIECTB ABISIIOTCA JIakTOHaMH? [Ipu HarpeBaHuMM KakuX
TUIPOKCUKUCIIOT OHU 00pa30BaIuCh?

0 0
O, (L
0 OH O O
CH; o)

I I I v

10.6. B-OKCOKHCIOTHI CYIIECTBYIOT B BHJE PAaBHOBECHOW CMECH KETOHHOW U
€HOJIbHOW TayToMepHBIX ¢opMm. Kakume H3 MepeunciIeHHBIX OKCOKHCIOT COJAEpKaT
3HAYUTENIIbHOE KOJMYECTBO €HOJIbHOW (POpPMBI: NHUPOBUHOTPAJHAS, AalleTOYKCYCHas,
1IABEJIEBOYKCYCHAs, O-OKCOTJyTapoBasi? Y Kakol M3 3TUX OKCOKHCIOT COAEPHKAHUE
€HOJIbHOU (hOpMBI HAMOOIBIIIEE U TTIOYEMY?

10.7. HanummTe cXeMbl pPaBHOBECHS MEXKIYy TayTOMEpHBIMU (opmamMu
anertoykcycHoro s¢upa. [lpuBenure cxembl peakiui aleToykCyCHOro »3@upa co
cneayronumu peareHtamu: a) Bry; 6) CH3COCI; B) NaHSOs3; r) HCN. Kakas
TayToMepHasi (opmMa ydacTByeT B KaxaoW u3 dSTux peakumit? CyliecTBYIOT In
TayTOMEepHbIE (POPMBI Y TPOYKTOB peakuuii a u 67

10.8. Hanummre cxeMbl peakiuil 1eKapOOKCUIUPOBAHUS JIJIsi TUPOBUHOTPATHOM,
allETOYKCYCHOU M IIaBEJIEBOYKCYCHOM KUCIOT. OObsICHUTE, MOYEMY MUPOBUHOIPAIHAS
KHCIIOTa MOJBEpPraeTcs AeKapOOKCUIUPOBAHUIO B 0oJiee )KECTKUX ycioBusax. Kakas u3
JIBYX KapOOKCHUJIBHBIX TPYII IaBEJICBOYKCYCHOM KHCJIOTHI OTIICIUIIETCS MpHU
JeKapOOKCUITMPOBAHUU?
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10.9. Kakue npoaykTel 00pa3yroTcsi IpU B3aUMOJAECUCTBUM CATULUIOBOU (opmo-
TUAPOKCUOCH30MHOM) KHUCJIOTHI ¢ M30BITKOM cieayromnmx peareHToB: a) NaOH; 0)
Na,COs3; B) SOCly; r); CH30H, HY, t; 1) (CH3CO),0. Hanumunre cXeMbl peaKInii.

10.10. TlpuBeaute CXEMbl peaKIUH TOJy4YCHHUS SOJOYHOM KHUCIOTHL: Q)
rujpaTanrel MajJeuHOBOW  KHUCJIOTHI, 0) THUAPOIM3OM XJIOPSHTAPHON KHUCIIOTHI, B)
BOCCTAHOBJICHUEM II1aBEJIEBOYKCYCHOMN KUCIIOTHI.

10.11. [Ipennoxxute peareHTsI JIs CICAYIONINX [ETOYEK IPEBPAICHH: a) OCH30I
— MAJICHMHOBBI aHTUIPHU] — MaJECUHOBAasl KHCJIOTa — ME30BHHHAs KHCIIOTa; 0)
dbymapoBas KHCJIOTa — OpOMSHTapHas KUCI0Ta — s0J04YHAas KUCIO0Ta; B) MPOMHMOHOBAS
KHCIIOTa — O.-OpOMIIPONIMOHOBAsS KUCIIOTa — AJIAHWH — MOJIOYHAs Kuciota. Hanmummmre
CXEMBI PEAKIIUH.
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3ansTHe 11. BUOJIOTUYECKHA AKTHUBHBIE
I'ETEPOUHUK/IMYECKUE COEAUHEHUA

JIABOPATOPHASA PABOTA

O0bexkTHI U cpeacTBa HcciaenoBaHusi: [lupuanH, aHTUNUPHUH, aMUJONUPHUH,
MoueBasi Kuciota, 1%-ublii pactBop xiopuaa xkenesa (III), 5%-ublii pacTBOp HUTpUTA
Hatpus, 10%-Hb1ll pacTBOp cepHOU KUCIOThI, 10%-HbII pacTBOpP T'MAPOKCUAA HATPHUS,
10%-HbIil pacTBOp aMMMaKa, KOHII. a30THas KUCJIOTA, YHUBEpCalbHAas WHANKATOpHAs
Oymara.

OmnpbiT 11.1. OcHOBHBIE CBOICTBA MUPUANHA

B npo6upky nomeniaror 2 Karuii NUpuInHa U A00aBIsOT 2 Mit BoAbL. [omyueHHbIi
pacTBOp C MOMOIIBK CTEKISHHOM MAaJOYKUM HAHOCAT Ha IOJIOCKY YHHUBEPCAJIBHOU
WHIUKATOpHOUM OyMaru. OTMe4aroT U3BMEHEHUE OKPACKU MHIUKATOPA.

OmnpIT 11.2. Peakuuu aHTUNHPUHA U AMUJONUPHUHA ¢ XJaopuaom kese3a (IIT)

B mpoOupky momMemaroT HECKOJbKO KPUCTAJUIOB aHTUIUPHUHA, TOOABISIIOT JIBE
kar Boabl M 1 kammo 1%-Horo pactBopa xmnopuaa sxeneza (III). Ilossnsiercs
MHTEHCUBHOE M CTOHMKOE OpaH)XEBO-KPaCHOE OKpAILMBaHUE, HE MCYE3aollee Ipu
CTOSIHUU.

Jlns cpaBHEHUS B JpYryl0 MNpOOMPKY TMOMEIIAI0T HECKOJIbKO KPHUCTAILIOB
aMUJONMPUHA, T00ABISAIOT ABE KAIUTH BOJBI M 1 Karuio pactBopa xiuopunaa sxenesa (I11).
[TosiBnsieTcst prosaeToBOE OKpalIuBaHue, ObICTPO HCUE3atollee MPHU CTOSTHUU.

OxpammBanue aHTUNMpUHA ¢ xyopuaom xkenesa (I1) oGycnosieno o6pasoBanrem
KOMILJIEKCHOTO CO€IMHEHUS (hepponuprHa, a B ClIydyae aMHUAONMPUHA — 00pa3oBaHUEM
MPOTYKTOB OKUCIICHUS.

Peakuust ¢ xmopugom xeneza (III) siBiseTcss kKayecTBEHHOM, MO3BOJISIONIEH
OTJIMYUTH AMUJONUPHUH OT AHTUIIMPHUHA.

OmnpiT 11.3. Peakuuu aHTUNUPUHA ¥ AMUJONUPHUHA € A30TUCTON KUCIOTOMI

B mpoOupky momMmemarT HECKOJbKO KPHUCTAUIOB aHTUIUPHUHA, TOOABISIIOT JIBE
kar BoAbl, 1 kammo 10%-Horo pacrBopa cepHoi KucCiOThl M 1 kamio 5%-Horo
pacTBopa HUTpuTa HaTpusl. [losBIIAETCS N3yMPYIHO-3€I€HOE OKpAIIMBAaHUE, IOCTETIEHHO
ucyesaroliee, 0COOEHHO MPHU U30bITKE HUTPUTA HATPHUSL.

Jnst cpaBHEHUS B JPYryl0 MNPOOMPKY TMOMEMIAIOT HECKOJIbKO KPHUCTAILIOB
aMUJOIMPUHA, TOOABISAIOT JIBE Karuk Bojabl, | kammo 10%-HOro pactBOpa cepHOM
kucioTel U 1 kammo 5%-Horo pactBopa HuTputa HaTpus. [losiBisercs HecToiikoe
¢dbuoneToBoe OKpalInBaHue

Peakiusi ¢ a30TUCTOM KUCTOTON UCTIOIB3YETCS B (PapMalieBTUYECKOM MPAKTUKE TSt
pacno3HaHus aMHUAONMPUHA U AHTUTIMPUHA U OTIWYUS UX IPYT OT ApyTa.

OmnpbIT 11.4. PacTBOPpUMOCTH MOYEBOM KHCJIOTHI U €€ HATPHEBOM COJIM B BOJe
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B nmpoOupky nomeniarotT HeOOoIbII0e KOJTUIECTBO (HAa KOHUMKE LITIATelIs1) MOUEBOM
KHUCJIOTHl ¥ JOOABJISIIOT MO KaIulsiM BOJY, NEPUOJUYECKU BCTpsixuBas. PacTBopeHust He
npoucxoaut. 3ateM ao00aBisaroT 1 kammo 10%-HOro pacTBopa THAPOKCHAA HATPHS.
Ocamok MOMEHTaJbHO PACTBOPSAETCS BCIECACTBHE OOpPa30BaHMS JIETKOPACTBOPUMOM
JAHATPUEBOM COJM MOYEBOM KHCJIOTHIL. [lodmydeHHBI pacTBOp COXPAHAKOT IS
CJIEAYIOLIETO OIBITA.

OnbiT 11.5. OTKpBITHE MOYEBOH KUCJIOTHI (MypeKcHIHAA P00a)

Ha npenMeTrHoe CTEKJI0 MOMEMIAIOT C MOMOIIBI MUMNETKH | Karuio pacTtBopa
JTUHATPUEBON COMM MOYEBOM KHCIOTHI, 00aBIAIOT | Karilo KOHIICHTPUPOBAHHOU
A30THOW KHCIJIOTBI U OCTOPOXKHO BBIMAPHUBAOT, JE€pPHKa CTEKIO HAJl TUIAMEHEM TOPEIIKH.
[locne BbImapuBaHUs PacTBOpa M MOSIBJICHUS CJIA0Oro MOKPACHEHHUS ISITHA HA MECTE
KaIid, HarpeBaHue npekpamatoT. Koraa creksio ocTeIHET, COOKY OT MsATHA MOMENIaoT 1
kamwno 10%-Horo pactBopa ammuaka. Ha Mecrte CONpUKOCHOBEHHS MSTHA M Kalld
HAOJI0/IA0T MOSBJICHHE MOJIOCHI MYy PITyPHO-(HOIETOBOTO 1IBETA.

[Ipu okwuclieHHMM a30THOM KHUCJIOTOM MOYe€Basl KHUCJIOTa O0pa3yeT ajlJIOKCaHTHH,
KOTOPBIA JTA€T C aMMHAaKOM MYPEKCH]I - aMMOHHUEBYIO COJIb OYE€Hb HEYCTOWYMBOM B
CBOOOHOM BHU/IE MTyPIyPHOU KUCTOTHL. MypekcuaHas mpoda MpUMEHSeTCs TP aHaIN3e
MOYEBBIX KAMHEMN.

KOHmpo.fleble eonpocsl

11.1. Terepouuxns ¢ypan (r.xun. 32°C), mmppon (r.xum. 131°C), mmmmason
(t.xum. 256°C) pe3ko pa3amyaroTces 10 TeMIeparypaM KuneHus. Kak MoKHO 0ObSICHHUTS
Takoe paznuyue?

11.2. OObsACHUTE NPUYMHBI PA3NM4YMd B OCHOBHOCTU mupuamHa (pK gy =5,2),

nupumuanna (pK . =1,3) n umunasona (pK gy =7,0). Hamummure cxembl peakuuii

o0pa3oBaHMsl COJNieH ITUX OCHOBAHUMN C XJIOPOBOIOPOIHOMN KUCIOTOM.
11.3. Anxanmoun aHa0a3WH HCIOJB3YETCS KaK CPEIACTBO OT KYpEHHUS B BHJIC
TUAPOXIIOPU/IA.

N N
H
=
N
aHa0a3uH

Kakue rerepouukibl BXOASIT B COCTaB MOJIEKYJIbl aHaOa3uHa? Kakoit aTom azora
ATOTO ajIKaJIoua 00aaeT OOJbIIeH OCHOBHOCTHIO U IPOTOHUPYETCS B IIEPBYIO OYEPEIh
pu 00pa3oBaHUM THAPOXIopUa?
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11.4. CpaBHUTE pEaKIMOHHYIO CIIOCOOHOCTh O€H30J1a, MUPUIMHA U IUppoja B
peakuusx 3IeKTpoduiabHOTO 3amenieHus. OOBSICHUTE BBICOKYIO PEaKIHOHHYIO
CIIOCOOHOCTH MUPPOJIAa K MHEPTHOCTh MUPUANHA B PEAKIIUAX SEAT.

11.5. Hanummte cxeMbl peakiuii HUTpoBaHus ¢ypaHa, nupocinzeBoit (pypan-2-
KapOOHOBOM) kucnoTel M TUodeHa. Kakoe ©3 3THUX COEOUHEHUH MPOSIBISIET
arua0(hoOHOCTh U KaK 3TO YUYUTHIBACTCS IIPU BEIOOPE HUTPYIOIIETO peareHra?

11.6. /IokaxxuTe COOTBETCTBUE KPUTEPHUSIM apOMATUYHOCTH I'€TEPOLUKIOB UHIO0JIA
u xuHoJMHA. CpaBHHUTE MX TMOBEJCHHE B PEAKIUAX DJIEKTPO(UIBLHOTO 3aMEIICHUs Ha
npuMepe peakiuil cynbpupoBanus. CpaBHUTE OCHOBHOCTb aTOMOB a30Ta WHAOJA U
XUHOJIMHA.

11.7. Hanumure ypaBHEHUsI peaKUUii B COOTBETCTBHM CO CXEMOM MPEBPALICHUN:

CH
X 3 KMnOy t SOCl, (C,Hs),NH
> A — » B ——» KOPIHAMHUH
=
N

11.8. IIpotuBoTYOEpKynI€3HOE CPEACTBO W30HUA3U]I SBISIETCS THAPA3ZHIOM
M30HUKOTHUHOBOW (4-mUpUIUHKApOOHOBOM) KuciIoThl. Hamumwure cxemy cuHTE3a
M30HUA3Ua U3 Y-MIUKOIUHA (4-METUINUPUIUHA).

11.9. Hanummre TaytromepHbie (Gopmbl Ajig TyaHuHa U 1-metunryanuHa. Kakou
OPOAYKT oOpasyercss Mpu JAe3aMUHUPOBAHWU TyaHUHA IMOJA JCHCTBHEM a30THUCTOM
KkuCoThl? Kakue BUIbI TAyTOMEPUU ISl HETO XapaKTEPHBI?

11.10. OObsicHUTE HANMYME JIAKTUM-JIAKTAMHOM TayTOMepuu y OapOuUTypOBOMH
KUCIOTHl  (2,4,6-TpUTHAPOKCUTTUPUMUINHA), KCaHTUHA  (2,6-IUTHAPOKCUITYpHHA),
MOYEBOI KUCIOTHI (2,6,8-TpUTHAPOKCUITYPHHA).
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Yacrs 11
1.2. Xumnueckasi mocyaa u 000pyaoBanme

1.2.1. Xumuyeckasi mocyjaa

[Tocyna, mpuMeHsieMass B J1abopaTopwu, OBIBA€T CTEKJISHHOW, KBapICBOW W
dbapdhopoBoii.

Buabl jgabopatopHoro crekJsa. J[ns HM3rOTOBIEHUS XMMHMUYECKOW MOCYIbI B
OCHOBHOM MPUMEHSIOT CTEKJIa C OTHOCUTEIBHO MalibiM KO3(Q(UIHUEHTOM JIMHEHHOTrO
pacHIMpeHusi, T. €. YCTOWYMBBIE K HM3MEHEHHMIO TEMIIEpaTypbl, a TaKXKe JICUCTBUIO
arpecCUBHBIX Cpea (KUCIIOT, IIET0ueH).

HaubGonee wu3BecTHBl cTekina Mapok XY (xumuyecku ycroiumBoe) u TY
(TepMuuecku ycTolunmBoe). Mepoil TepMHUECKON YCTOWYMBOCTH CTEKJIA CIIYKUT
MaKcUMaJjbHasi pa3HOCTh (Mepemnaj) TeMIepaTyp, KOTOpYr OHO BbiaepkuBaeT. CTeKIIo
Mapku XY BelaepxkuBaet nepenan remmnepatyp 60—80 °C u pazmsruaercs npu 550—
570 °C, mapku TY — mepeman 160 °C, pasmsaruaercs npu 650—700 °C. Haubonee
TepMmocToiikoe crekno «llupekc» BelmepxuBaer nepenan temmeparyp 250 °C; ero
HEAOCTATOK — Majas yCTOMYMBOCTh K JICUCTBHIO IIejiouer. MakcumMalibHO
TEPMOCTOMKYIO TOCYAYy M3TrOTaBIMBAIOT U3 KBapIEBOTO CTekia (TepMHUUecKas
ycroruuBocth 780 °C, Temneparypa pazmsruenus 1650 °C). KBapiieBoe CTEKI0 HHEPTHO
K JIEHCTBUIO OOJBIIMHCTBA XUMHUUECKHX PEareHTOB.

OCHOBHBIM  HEJIOCTaTKOM  CTEKJa sBJseTcs  XpynkocTb. lloBpexaeHue
MOBEPXHOCTU CTEKJA BEAET K CHIKCHHUIO €r0 CTOMKOCTH K Tepernaay TeMmmeparyp u
MEXaHW4YeCKOMY yaapy. Henb3st monp30BaThca Nocya01, MMEIOLIEN TPELIMHBL.

®dapdop obnamaer Gonbiiel Tepmudeckoit ycroitunocthio (1000— 2000 °C) mo
CPaBHEHMIO CO CTEKJIOM M KBapLEM M XOPOUIEH XMMUYECKOW YCTOMYMBOCTBIO, TIOATOMY
dapdopoByl0 MOCyny NPUMEHSIIOT JUIsl BBIMAPUBAHUS PACTBOPOB U MPOKATMBAHUS
ocankoB. 13 dapdopa nzroraBnuBaroT mmnaTenu, JONaTKU, JIOXKKHU U T. TI.

Haubonee ymorpebutenbHa B JabopaTtopuu CTEKIsHHAs Tocyna. OHa BechMa
pa3Ho00pa3Ha, UTO CBA3aHO C MHOIr0OOpa3ueM dKCIEPUMEHTAIbHBIX 3a]1a4.

IIpo6upku. [Ins mpoBeaeHUs MpeABAPUTEIHHBIX OMBITOB M KaU€CTBEHHBIX MPOO
4acTO UCTMOJIB3YIOT MpoOupku. OHU OBIBAIOT PA3IMYHOTO AuameTpa u JIuHbL. [ToMuMo
OOBIYHBIX HWMEIOTCA MPOOUPKH  CIELMATBLHOTO HAa3HAYEHHUS: IPaTyHUpOBaHHBIC,
HeHTpUu(yX Hble (M3  TOJICTOCTEHHOIO  CTEKJa), MNpOOUPKH JUIsI MHUKPO- U
noxyMukpoananuza (puc. 1.1, a—r).
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45°

;
l,

e

a) 6) 8) 2) d) e)

Puc. 1.1. Mpobupku: a — xumu4eckas (0bbiYHasA); 6 — 2padyupo8aHHas; 8 — epadyuposaHHaAs
C npuwnugosaHHol npobKol; 2 — ueHMpuUyHHAA KOHU4YecKasa;, 0 — npobupkodepxicamerns; e —
nosaoxeHue NPobUpPKU 8 naameHu 20pesKu

Hanupaemas B mpoOupKy KHIKOCTh HE TIOJDKHA 3aHUMATh OoJiee TPEeTH ee 00bema.
Conepxxumoe MpoOUPKH HEIb3s IEPEMEIINBATh, 3aKPhIBas €€ OTBEPCTHE MAJIBIIEM.

[Ipn HarpeBanun mPOOUPKY MEIJICHHO BpAIIalOT BO u30ekaHWe OypHOTO
BCKUIIAHUSA M BBIIUIECKMBAHMS cojaepkuMoro. [lpu [IuTenbHOM HarpeBaHUM €€
1eaecoo0pa3Ho JepKaTh HE B pyKe, a B MPOOUPKOAepKATEIe B HAKIIOHHOM MOJIOKEHUU
(puc. 1.1, n, e). 'panyupoBanHbie U HEHTPUPYKHBIE TPOOUPKU HEIB3sI HArpeBaTh Ha
OTKPBITOM TJIAMEHH, TaK KaK TOJICTOCTEHHAs [ICHTpU(PYKHASI MPOOUPKA MTPH ITOM MOUYTH
HaBEpHSAKA JIOMHET, a Yy TpaayUpOBAHHOW MPOOMPKU B pE3yJibTaTe HarpeBaHUs
MOTEPSIETCS] TOUHOCTh U3MEPEHHUSI.

XuMnuyeckue crakaHbl. BcrnomorarenbHble pa0OThl MNPEUMYILIECTBEHHO C
BOJHBIMU PACTBOPAMHU H PEJIKO — C OPTraHUYECKUMHU PACTBOPUTEISIMU OOBIYHO TIPOBOAST
B XHMHMUYECKUX CTakaHax. B HuUX Takxke MNpOBOAST XUMHUYECKUE PpEAKUUU IpU
temrnieparypax He Bbimie 100 °C mpu yciaoBUHM, YTO peaKIUOHHAasi CMEChb HE Tpedyer
3aIIUTHI OT JOCTYIIAa BO3/1yXa U BJIAry.

Crakanbl OBIBAIOT BEICOKHE M HU3KHE, C HOCUKOM M 0€3 HEro, BMECTUMOCTEIO 50,
100, 250, 400, 600 mn, 1 1 2 1. CtakaHbl OOBIYHO M3rOTABJIMBAIOT TOHKOCTEHHBIMU. X
MOHO HAarpeBath, MOAKIAAbIBAS MO THO aCOECTOBYIO CETKY C AMAMETPOM acOECTOBOTO
Kpyra, 4yyThb OOJbIIMM AuameTpa crakaHa. CTakaHbl, KaKk U JPYryl0 TOHKOCTEHHYIO
MOCYJy, HEJIb3sl Cpa3y MocCJie HarpeBaHusl CTaBUTh HAa XOJIOJHYIO MMOBEPXHOCTh. bomnbiue
CTaKaHbl C COACPNKHUMBIM, KaK M JIOO0YI0 OOJBIIYI0O U TSKEIYI0 MOCYAY, MEPEHOCHT,
00s3aTeNbHO MOJACPKUBASI PYKOU MO JTHO.

Koabbl. B xumuyeckoit mabopaTopud HCHONB3YIOT  IUIOCKOJOHHBIE U
KpPYTJIOAOHHBIE KOJIOBI.

[InockononHble KONMOBI MpegHa3HAYEHbl B OCHOBHOM Jjisi cOOpa M XpaHEHUs
KUJKOCTEH, a TAK)KE MIPOBEACHUS MPOCTHIX XUMUUECKUX PEAKIIMMI, TPEUMYIIIECTBEHHO HE
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CBA3aHHBIX C HarpeBaHueM. OHHM OBIBaIOT KPYIJIbIMH W KOHHUYECKUMHU (KOJIOBI
Opnaenmeiiepa) (puc. 1.2, a, 6). BMeCTUMOCTD IJIOCKOIOHHBIX KOJI0 KoeoeTcst ot 10 M
JI0 HECKOJIBKHX JINTPOB. IIIOCKOIOHHBIC KOJIOBI, KaK M CTaKaHbl, MOXXHO HarpeBaTh
TOJIbKO Ha acOECTOBOM CETKE.

KpyrionoHHbIE KOJIOBI UCIIOIB3YIOT ISl IPOBEACHUS PEaKIuii MPU MOBBIIICHHON
TeMIlepaType u paboTsl B BakyyMe. OHH IIUPOKO YIOTPEOISIFOTCS B IPAKTUKE U TTIOTOMY
Oosiee pasHOOOpaA3HBI, YeM TUIOCKOOHHBIE.

OHOOHU
shefeXe

Puc. 1.2. Konbbi: a — nnockodoHHasA; 6 — KoHuYeckasa SpneHmelipa; 8 — KpyenoOOHHAA; e, H( —
mpexaopsble; 3 —2pywesudHas; u — AliyesudoHas

Kpyrinomonnbsie KoaObl OAPA3IETAIOTCS HA IIMPOKO- U y3KOTOPJIbIe, JJIMHHO- U
KopoTkoropisbie. KonOsl MOryT ObITh HE TOJIBKO OJHOTOPJIBIMH, HO M JIBYX-, TPEX- U
YeTBIPEXTOPJIBIMU. Pa3HOBUIHOCTBIO KPYIJIOAOHHBIX KOJO SIBISIIOTCS SALIEBUIIHBIE U
rpymieBuaHble Konobl (puc. 1.2, B — wu). SillieBuaHble KOAOBI MNPUTOAHBI ISt
KOHIICHTPUPOBAHUSI B HUX PACTBOPOB: KOHIIEHTpPAT COOMpAETCS B HEOOJBIIOM O0BEME
BHU3Y KOJIOBI.

Mepnas mocyma. Jlng wu3MmMepeHus oObeMa  KHIKOCTH  HCHOJb3YIOT
rpaJlyupOBaHHYIO Mocyay. MepHyio Mocyay HeJb3sli HarpeBaTh: OHA TEPSET MPHU 3TOM
TOYHOCTb.

Mensypku (puc. 1.3, a) TpeACTaBISIOT COOOH pPaCHIUPSIONIUECS KBEPXY
KOHUYECKHE CTaKaHbl C HAHECEHHBIMU JIEJICHUSAMHU, UX BMECTUMOCTb MHOT/IA TIPEBHIIIAET
500 mu.

Mepubie s apsl (puc. 1.3, 6) ObIBAIOT pa3auyHON BMECTUMOCTH (OT 5 MI J10 2
1). s paGoThI € IETYYUMH KUJIKOCTIMH UCTIONB3YIOT IMIHHAPHI ¢ MPpUILTH(OBAHHBIMU
npoOkaMu. L{unuHapBI U1 MEH3YPKH CITy’KaT AJis TpyOOro OTMEpUBaHUS KUAKOCTEH.

Mepnsbie konObI (puc. 1.3, B) HCHONB3YIOT Ui OTMEpPUBAHUS (PUKCUPOBAHHBIX
00BeMOB xuakocte. Ux BMectuMocTts Kostebnercs ot 10 mi mo 2 i1
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[TuneTkn MOPUMEHSIOT MJiE TOYHOTO OTMEpPUBAaHUS HEOONBIINX O00BHEMOB
xuakoctedd. ['papyupoBanubie nunetku (puc. 1.3, 1, a) ObIBalOT JABYX THUIIOB: «HA
HaIMoJIHEHUE» (HyJeBas OTMETKAa BBEpPXY) M «HA BBUIMBaHUE» (BEPXHSSI OTMETKa
yKa3bIBa€T MaKCUMAaJbHBIH 00BeM). Pexxe mpumenstor mumnetku Mopa (puc. 1.3, e),
paccuMTaHHbIE Ha OTMEPUBAHUE CTPOTO OINPEAENEHHOr0 00beMa, BEIMYHMHA KOTOPOTrO
yKa3aHa Ha pacliupeHuu nuneTkd. OHU NPUTOHBI ISl CEPUIHBIX aHATU30B.

!

— )

% |- i

o 00 pan = =
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Puc. 1.3. MepHasa nocyda: a — mMeH3ypKa; 6 — mepHsbili YuauHOp; 8 — MepHas Konba, 2, 0 —
2padyuposaHHblie nunemku; e— nunemxka Mopa,; » — nunemeka ¢ nopwHem; 3 — bropemka

3acaceiBaTh OpPraHUYECKHE ¢ arpecCHUBHBIC JKUJIKOCTH B THUIETKY PTOM
KaTEerOpU4eCKH 3arperaeTcs.

JUis HanmoJHEHUs MHIETOK MCHOJB3YIOT PE3UHOBbIE OamioHbl  (OOBIYHO
MeauUMHCKUE rpyin) OueHb ynoOHBI NUNETKU ¢ nopimHeMm (puc. 1.3, k), y KOTOpBIX
HINPUI] U TUIETKA CHasHbl MEXIy co0oil. OHM OCOOCHHO MOAXOMAST ISl pabOThI C
arpecCUBHBIMHM BellleCTBaMHU. B mocienHee Bpemsi MPOMBIILIEHHOCTHIO BBITYCKAIOTCS
aBTOMATUYECKUE MUMETKU ¢ (UKCUPOBAHHBIM WJIM NIEPEMEHHBIM 00beMOM HaOupaemoin
KUJKOCTH, IPUHIUI AEUCTBUS KOTOPBIX TAKOH K€, KAK U Y TUIETKH C MOPIIHEM.

Bropetku (puc. 1.3, 3) MOXKHO paccMaTpUBaTh KaK MUMETKU C KPAHOM; B OCHOBHOM
OHM HAXOJAT MPUMEHEHUE B aHATTUTUIECKON XUMUHU.
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Boponku. B xumuueckoi 1a00paTopuu UCIONb3YIOT KOHUYECKUE, IETUTEIbHBIE U
KareJibHble BOPOHKHU.

Konnueckne BOpOHKH W3 CTEKIIA MPETHA3HAUYCHBI IS MIePETUBAHUS KUIKOCTEH U3
OJTHOT'O COCY/a B APYroil min (GUIbTPOBAHUS; JIJISl CHITYYHUX TEJ MCTONb3YIOT BOPOHKH C
HIMPOKUM HOCHKOM.

Henutenbuble BopoHku (puc. 1.4, a, 0) NpUMEHAIOT A pasjelieHus
HECMEIIMBAIOIIUXCS JKUIKOCTEH M TMPOBEJACHUS JKCTpakuuu. JlenutenbHas BOPOHKA
MPEACTABISIET COO0M €MKOCTh NUIUHIPUYECKON WM SUIIEBUIHON (POPMBI, B HUIKHEH
4acTH KOTOPOW UMEETCsl OTBOIHAsI TpyOKa ¢ kpaHoM. OTBoAHAs TpyOKa ObIBa€T OOBIYHO
KOPOTKOH, a KpaH pacrojaraercs IpuMepHO IOCEPEIUHE HEE, UTO MTO3BOJISIET I0CTATOYHO
YEeTKO pa3leiuTh JBe HecMmeluBaromuecs ¢asbl. ['opiao BOpOHKH Bcerga 3aKpbIBarOT
npunuindoBaHHON MPoOKO. BMecTUMOCTD JeIUTEeNbHBIX BOPOHOK OT 50 M 10 2—3 1.

Kanenbnble BopoHkH (puc. 1.4, B, I') ciayKat sl peryjaupyemMoro (HEmpepbIBHOTO
WM IEPUOIUYECKOT0) IPUIMBAHUS KUJKOCTU K PEAKIIMIOHHON CMECH B XOI€ TPOBEACHUS
peakuu. OHM TOXOXXM Ha JCJIHUTENIbHbIE BOPOHKH, HO HX pa3IMYHOE Ha3HAYEHUE
0OyCJIOBIIUBAET HEKOTOPHIE KOHCTPYKTHUBHBIE OCOOCHHOCTH. Y KaIeIbHBIX BOPOHOK
OTBOJHAsl TpyOKa OOBIYHO JIJIMHHEE, YeM Yy JENHUTEIbHBIX, a KpaH pacrojiaraercs mon
cambIM pe3epByapoM. x MakcumanbHblii 00beM He npeBbimaet 500 mi.

£}

Puc. 1.4. BopoHKu: a, 6 — denumenovHole (1— KepH, 2 — Mygphma); 8 — KanenoHas,; 2 — Kanesno-
Has ¢ mpybKoli 0214 8bIpasHUBAHUA Oa8AeHUsA
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Kunkoctb 3 OOBIYHOW KaleabHONM BOPOHKM BBITEKAET JIMLIb MPU OTKPBITOM
rop;ioBuHe. B Tom cnydae, korma HaxoJfIIylOCS B BOPOHKE KUAKOCTh HEOOXOJIMMO
M30JUPOBATh OT KOHTaKTa C BHEIIHEH CpeloH (T. €. KOraa ropiio BOPOHKH JOHKHO OBITh
3aKpBITO MPOOKOH), UCIOJIB3YIOT KalelbHbIE BOPOHKU C TPYOKOM [isi BhIpaBHUBAHUS
JIABJICHUSI.

Kpanbl genurenbHbIX U KamlelbHBIX BOPOHOK HE B3amMmo3aMeHsieMbl. [loaTomy
HEJb3sl HEe MyTaThb KpaHbl OT Pa3HBIX BOPOHOK, UYTO CIIyYaeTCs MPU MBITHE MOCYIBI.
OOblyHO KepH uM My(pTa KpaHa BOPOHKM TIOMEUEHBl OJMHAKOBBIMU LH(ppamMu
HecMbIBaeMol Kpackoil. Ilepeq Hadamom pabGoThl KpaH BOPOHKH 00pabaThIBarOT
KOHCUCTEHTHOW CMa3Ko#, 3aT€M B BOPOHKY HAJMBAIOT BOJY WJIM MOAXOISALINNA OpPraHu-
YECKUM PaCTBOPUTEID JIJIsl IPOBEPKU T€PMETUYHOCTH KpaHa.

XogoawiabHukM. 1S KOHJEHCAIMM MapoOB JKUIKOCTH  TPEIHA3HAYCHBI
xojoauibHUKY (puc. 1.5). OHu ObIBatoT npsiMble U 0OpaTHbie. Ecu ckoHAeHCHpOBaHHBIE
napel HaJ0 BO3BpallaTh B 30HY pEAKUUH, MPUMEHSIOT OOpaTHbE (BOCXOIAIINE)
XonoauIbHUKY. [Ipu neperonke UCnoab3yroT NpsMble (HUCXOIAIINE) XOIOIUIbHUKH.

a) 6) 8) 2)

Puc. 1.5. XonodunbHuUKuU: @ — 8030ywWHslil; 6 — /lubuxa; 8 — wapukosslli; 2 — ¢ oxaaxoarouweli
cnupansto (Qumpoma)

Bo3gyminbie xonogunbHUKH (TIpsiMble U OOpaTHBIE) MPEACTABISAIOT COOOM
JIOCTATOYHO JUIMHHYIO CTEKISHHYIO TpyOKy (pmc. 1.5, a). C moMOImpiO BO3MYIIHBIX
XOJOUIBHUKOB 3()(PEKTUBHO KOHACHCUPYIOTCS Maphl KUAKOCTEH, KUMAIMX Bbime 140
°C.

BonsHble XOMOAMIBHUKU HMMEIOT OXJIAKIAIOUIYIO0 «pyOaliKy», 3aroJHEHHYIO
BOI0M. VX MCTIONB3YyIOT /ISl KOHACHCAIIMN apOB HU3KOKUIISIINX KUIKOCTEH.
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Haubonee pacnpocTpaHeHHBIN BOASHONW XOJIOIMIBHUK — XOJOIWIbHUK JlnOuxa,
MIPUMEHSIEMBIN Yalle KaK mpsiMoil, HO MHOT/Ia ¥ KaK oOpaTHbIi (puc. 1.5, 6). bonee momnas
KOH/JICHCAIIUS MMAPOB JOCTUTAETCS B OOPaTHBIX BOASHBIX XOJIOAMIbHUKAX C YBEIMUCHHON
MMOBEPXHOCTBKD KOHTAaKTa MEXIy MHapaMu M oxjaxaaromer Boaon. K takum xoio-
JTWIBHUKAM OTHOCSITCSI IIAPUKOBBIA XOJOAWIBHUK H XOJOJWIbHHK JuMpora c
BHYTPEHHHUM BOJISIHBIM OXJaxjeHuem (puc. 1.5, B, ).

Bona B BoasiHBIE XONOAMIBHUKHU TIOJIAE€TCS Yepe3 HIDKHHUIM TyOycC, B IPOTUBHOM
CJIy4ae OHA HE 3alOJIHUT OXJIAXKIAIOUIYIO «PyOaliKy».

Hacanku. ®ynkuuu npubopa MOTryT ObITh 3HAYUTENbHO PACUIMPEHBbI 32 CUEeT
MCIIOJIb30BaHUs PAa3HOOOPA3HBIX MO KOHCTPYKIIMU Hacanok (puc. 1.6, a—e). Tak, Ha
OCHOBE OJIHOTOPJIOM KOJIOBI MOXKHO CKOHCTPYHMpPOBaTh Oosiee MHOTO(YHKIIMOHAJIbHBIN
puoOOp, UCIOJB3YSI IBYX- HIIA TPEXPOTHE (POPIITOCCH PA3TUIHON KOHPUTYpAIIUH.

6)

Puc. 1.6. Hacadku: a, 6 — 0gypoaue ¢hopuimoccsi; 8 — mpexpoauli popwmocc; 2 — HacaoKa
Bropua; 0 — HacadKa KnalizeHa, e — HAcadka ¢ omeooom

Hlaugsl 1 nocyaa Ha muudgax. [log repMuHom «urd» MOHUMAIOT pABHOMEPHO
OTHUTM(OBAHHYIO TOBEPXHOCTh CTEKNa. [[Be mpuTepThie Apyr K APYry MOBEPXHOCTU
MPEJICTABIISIIOT COO0M CoeIMHEHNE Ha T (ax, KOTOPOE Yalle BCEro ObIBACT KOHUYECKUM
(KoHMYECKHE MUTH]HI).

JIst cOOpKM CITOKHOW XUMUYECKOW ammapatypbl U3 YHUDHUITUPOBAHHBIX JCTaJICH
UCIIONB3YIOT TaK Ha3blBaeMble HOpMasibHble KoHMueckue uuugsr (KI). Paznuuaror
BHelIHUE (KepH) W BHyTpeHHHEe (Mydra) mummdsl. Pasmep numda onpenensercs
BEIIMYMHON  OOJNBIIEro JOWaMeTpa, BBIpAXEHHOM B  MmmuMerpax. Haumbonee
pacnpoctpanensl numdsr pasmepa 14,5 (KII 14,5) u 29 mm (KU 29). Jlna c6opku
npubopa U3 CTEKISHHOW MOCYJbl C PA3IUYHBIMU HUIH(DAMH MPUMEHSIOT COOTBETCT-
BylollIMe nepexoibl. [IpenmyiiecTBo coequHenns yactei npubopa ¢ noMomibo HuingoB
3aKJII0YAEeTCsl B yA00CTBE U ObicTpoTe cOopku. [Ipu 3TOM ycTpaHseTcs HEOOXOIUMOCTh
NPUMEHEHUS PE3WHOBBIX HJIM KOPKOBBIX MPOOOK, KOTOPbIE MOTYT pPa3pylIaThbCsl IMOA
JENCTBUEM XUMHUYECKUX PEareHTOB.

Pabora co numudoBanHoil mocynoit umeer cBou ocobennoctu. [Ipu ee xpanenun
MEXy nuiidaMu IPOKIIAIbIBAIOT HEOObIIINE MOJ0CKH Oymaru. HeobxoauMo cieauTs,
4TOOBI Ha IUTK( HE MomnaIaaIu XMMUYECKHE BeIecTBa, OCOOCHHO Imesioun. B aTom cimyuae
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OPOUCXOMUT  «3aedaHue»  nuMpoB  (IpUIUIH(POBAHHBIE  MOBEPXHOCTH  HE
pa3zbeuHA0TCS). JJ1s pa3beIuHEHN MOXHO OCTOPOXKHO MOCTy4YaTh 0 My(Te J1epeBsH-
HOM TMaJOYKOW WM KYyCKOM TOJICTOTO PE3MHOBOTO IIJIaHTa. 3aefaHue UuingoB
MpeA0TBpaIaloT 00pabOTKONH MX COOTBETCTBYIOMIECH cMa3kod. OHAKO 3TO HE BCeraa
JIOMYCTUMO, TaK KaK CMa3Ka MOXET PACTBOPATHCS B COAEPKUMOM COCY/Ia.

¥Yxon 3a mocyaoii. CTexisiHHas Nocy/ia J0JKHA ObITh BCET/la XOPOIIO BBIMBITA U,
eciu HeoOXoAuMoO, BbICymIieHa. OT ATOT0 3aBUCHUT yCHEX IKCIEPUMEHTa M 3a4acTyIO
0€30macHOCTh PabOTHI.

MpiThe oCcyAbl HEOOXOAUMO MPOBOJIUTH Cpa3y MOCJIE€ OKOHYAHUS SKCIIEPUMEHTA.
XOopouio BBIMBITOM CYHUTAETCS MOCYJA, CO CTEHOK KOTOPOW BOJA IPH OINOJACKUBAHUU
CTEKaeT PAaBHOMEPHO, HE OCTaBJIsi HA MOBEPXHOCTH Kaneb. /{1 BeiOopa crioco0a MbIThs
MOCY/IbI HY>KHO 3HaTh CBOMCTBA 3arpsi3HAIONINX €€ BellecTB. BomopacTBopumMbie Belile-
CTBa OTMBIBAIOT BOJOM, pacTBOpaMu MbUIa WM Morowero mnopowka. [Ipu stom
IpeIBApUTENBHO HAI0 yOETUTHCS, UTO OCTABIINECS B TIOCYE BEIIECTBA HE PEarupyroT ¢
MOIOIIUM cpefcTBOM. HepacTBopuMble B BOJ€ BEHIECTBA YAAISIIOT MOIXOISALIIUM
OpraHUYEeCKUM pacTBOpUTENeM. PacTBOpUTENbh TOCIE MBIThSI TMOCYABbl COOUPAIOT,
OUMIIAIOT M BHOBb HCIOJIB3YIOT. TpPYyJHOPACTBOPHUMBIE 3arpsi3HEHUS YAAIAIOT C
MOMOIIBIO IIETOK U epield. [[poBooYHbIN KOHYUK epiia Tu00 U3rudarmT B AyrYy, MO0
HAJIEBAIOT HA HETO KyCOUYEK PE3NHOBOTIO IIIaHra. Epiiy u meTku NpuMeHsoT TOIbKO Mpu
paboTe ¢ BOJHBIMHU PacCTBOPAMHU.

Xopolue pe3yapTaThl JAET MBIThE XpPOMOBOI CMECHI0, KOTOPYIO IPUMEHSIOT JIUIIb
MOCJI€ YJAJ€HUs OCTaTKOB OPraHWYeCKUX BEIIeCTB. B 3aBUCUMOCTH OT CTENEHU
3arpsi3HEHUS] MOCYAY BBLIECPKUBAIOT B XPOMOBOM CMECH OT HECKOJIBKUX MHHYT JI0
HECKOJIbKMX 4acoB. OTMBITYIO MOCYAY TIIATEIbHO OMOJACKUBAIOT OOBIYHOM, a 3aTeM
JTUCTWUIMPOBAHHOM BOJOM U CYyIIAT.

Cymka mocyabl OCyHIeCTBIsieTCss B cymwikax. [Ipocreiimas —cymuika
NPEACTABISIET COOOM YKPEIUIEHHYI0 Ha CTEHE JOCKY C JAEPEBSHHBIMHU KOJIBIIIKAMH, Ha
KOTOpble BemaroT nocyay. CylecTBYIOT CIEUUadbHbIE CYUIWIKH, B KOTOPBIX
UCIIOJIB3YETCSl MMPUHLHUII CYIIKH TOKOM XOJIOJHOTO WJM ropsuero Bosayxa. Ilpu cymike
nocyZbl B CYIIMJIBHOM IIKa(y €e pacKiIaabIBaloT Ha JIMCTaX (PUIbTPOBAIbHON Oymaru,
noBosT Temnepatypy mkada 10 110—140 °C u BeIAEpKUBAIOT IO BHICBIXAHUSI.

Henb3s nmomMemate MOKpPYIO XOJOJIHYIO MOCYAy B HArpeThblil CyIIMIbHBIA HIKad,
O0COOEHHO €CJIM TaM YK€ JISKUT ropsdasi mocy/a.

1.2.2. JIaGopaTopHoe 000opy10BaHue

Jlyis mpoBeieHUST XUMUYECKUX OIEpaliii HCTONb3YIOT PA3IMYHOE J1abopaTOpHOE
o0opyi0BaHKE, THCTPYMEHTHI U PUHAICKHOCTH.

Jlaboparopublii mratuB byHn3ena. llltatuB mnpeacraBisier coOoil Kele3HBIN
CTepXKEHb, BBUHUCHHBIN B MACCBHOE YYTYHHOE OCHOBaHUE NPSIMOYTOIbHON opMbl. Ha
ATOM CTEp)KHE YKPEIUISIOT pa3luyHble MPUCTIOCOOJICHHs i COOpKU TPHOOPOB (puc.
1.7).
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My®Thl ciyxaT Afs KpelUIeHUs JIaloK M KoJiell Ha mTaTtuBe. OHM MMEIOT JBa
OTBEPCTHSI C MPOPE3IMHU, PACIIOIOKEHHBIE BO B3aUMHO NEPHEHAUKYIISIPHBIX MIIOCKOCTSX.
OaHO OTBEPCTHE CITYXKUT IS 3aKPEIUICHUSI My (DTHI Ha IITATUBE, @ BO BTOPOE BKJIA/IBIBAIOT
JIanKW WK KOJIbLIA, 3aKpeIuisis uX BUHTaMU. MyQThl HaJieBalOT Tak, YTOOBI POpe3b Ha
OTBEPCTHHM JJIs IITaTHBA OblIa OOpalieHa K padoTaroleMy, a Ipope3b BTOPOro OTBEPCTUS
— BBEpPX.

Jlanku ciyxaT Juisl 3aKpeTUICHHs] Ha ITaTUBE YacTel mpudopa, HampuMmep KOJIOHI.
BHyTpu OHM MMEIOT MPOKIAAKH (PE3MHOBBIC, KOXKAaHBIE WJIM U3 KOPKOBOM MPOOKH),
KOTOpPbIE aMOPTU3UPYIOT CKUMAIOLIEE IEUCTBUE U MPEAOXPAHSIIOT CTEKISHHYIO MOCYaY
OT HEMOCPEJCTBEHHOIO0 CONMPUKOCHOBEHHS ¢ MeTaiioM. [1o Mepe M3HOCA MPOKIAIKU
3aMEHSIOT Ha HOBBIE.

Komb110 MOXKHO HCTIONB30BaTh MO-pazHomMy. HanmpumMep, Ha HEr0 MOXKHO MOJOKUTh
acOECTOBYIO CETKY, Ha KOTOPYIO CTaBSTCS IUIOCKOJOHHAs Koi0a WM CTakaH Jyist
HarpeBaHus. Koiblio MOKHO MCIOJIB30BATh JJIsl YKPEIUIEHUS] KOHUYECKON BOPOHKHU U T.
m.

Metauinueckue 3axumbl. [Ipy HEOOXOAMMOCTH pETyJIUpPOBAaHUS MpoIEcca
[IO/IAYH I'a30B U )KUJIKOCTEN C IOMONIBIO PE3NHOBBIX IIJIAHIOB HA HUX HAJ€BAIOT 3a5KUMBI.
CraBnuBasi IIJIAHT, 32KUM IPENSATCTBYET MPOXOXKICHHUIO IO HEMY JKUJKOCTU WJIU Ta3a.
Haubonee pacripoctpaneHbl BUHTOBOM 3a:kuM ['opMaHa 1 npy>KUHHBIN 3akuM Mopa.

IoabeMHble CTOMUKHU. J[I KOHCTPYHMPOBAHHUS CIOXHBIX MPUOOPOB ¢
Pa3HOYPOBHEBBIM PACIIOIOKEHUEM JleTallel yA00HO UCTI0Ib30BaTh MOAbEMHBIE CTOJIUKH.
[TpakTHvecku OHU BBITIOJHAIOT T€ K€ GYHKIUH, YTO U TaThB byH3eHa, HO B oTIM4ne OT
MOCJIETHETO TO3BOJISIIOT 0oJiee IJIaBHO PEryJIuMpoBaTh BBICOTY MOAbEMa Mpubopa WUiu
OTJEJIbHBIX €r0 YacTeH.
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Puc. 1.7. Jlabopamopnuviii wumamue ¢ npunaonexchocmamu: 1— ocnosanue; 2 —
cmepoicenb; 3— mygpma, 4— nanku; 5— Koavyo

CoenunurtenbHble HUIAHTH. 711 THOKOrO COEAMHEHMS PA3UYHBIX YacTeil
7a00paTOPHBIX YCTAHOBOK, MOJAYM >KMJIKOCTEH, ra30B, UX OTBOJAa M MHOTHX JIPYTUX
1esel cimyxar paznoodpasHsie nuianru. Haunbosnee ynotpeOuTenbHbl pe3UHOBBIC IIIAHTY
TaMeTpoM S 1 7 MM (TOJIIMHA CTEHOK 2 MM).

BakyywmHbie 1 0JTyBaKyyMHBIE IIJTAHTH OTAUYAIOTCSA OOJIbIIEH TOMIUHON CTEHOK,
YTO HUCKIIIOYAET MEepeKUMaHue MpU CO3JaHUM BHYTpPHU LUIaHra paspexenus. Haunbonee
XOJIOBbIE BaKyyMHbIE€ ILUJIAHTM HMMEIOT BHYTpeHHHM auameTtp 2, 4, 6 u 8§ mMm. VY
MOJIYBAKYYMHBIX IIIJIJAHTOB CTEHKH TOHBIIIE, Y€M Y BaKyyMHbIX. [loyBaKkyyMHbI€ HJIaHTH
npeaHa3HayeHbl g paboThl B HETIyOOKOM BakKyyMe, CO37aBa€MOM BOJIOCTPYHWHBIM
HacocoM (10—20 MM pT. CT.), BaKyyMHBI€ IIJTAHTH MOYKHO MCITOJIH30BaTh /I paOOThI B
riryookom Bakyyme (10 10-6 MM pT. CT.).

Pe3nHoBbIE ITAHTU COEAUHSIIOT MEXy COOOM C MOMOIIBIO OTPE3KOB CTEKIISTHHBIX
TpyOOK TOAXOMSIIET0 JuaMeTrpa (KOHIBI TPYyOOK JOJKHBI OBITH 00s3aTENBHO
oriaBjieHbl). YTOObI HAJETh PE3WHOBBIN IIJIAHT Ha KOHEI CTEKJISIHHON TpyOKH, KOHEIl
TpyOKU CMauMBaIOT BOJIOM UJIM Ba3eIMHOBLIM MacioM. Lllnanr HajeBaroT BpaniaTeabHbIM
JBIKEHUEM, «BBUHUYMBAs» TPyOKy B HUIaHT. IIpu 3TOM CTEKISIHHYIO TPYOKY HY>KHO
Jep>KaTh MaKCUMaJIbHO OJIM3KO K KOHILY, HA KOTOPBIM HaJeBACTCA MIJIAHT, MHAYE MOYKHO
clioMaTh TPYOKY U Ope3aThbCsl OCKOJIKAMH CTEKIIA.

[Tpu HeoOxoauMOCTH pa3AENUTh WM, HA000POT, OOBEAMHHUTH Ta30BbIC WIIU
JKAJIKOCTHBIE TIOTOKM HCIMOJIb3YIOT CTEKJSHHBIE MEPEXOJbl — TPOMHUKU Y- miam T-
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o0pa3Hoii opM. Y100HO, KOT/Ia CTEKISTHHBIC TIEPEeX0/Ibl UMEIOT Ha KOHI[AX yTOJIIEHUS
(omuBBI) JUISl MPEJOXPAHEHUS OT CaMOIPOM3BOJIBLHOTO COCKAaKHWBAaHUS IIaHTa. Takue
Nepexo/Ibl 0COOCHHO MPUTOIHBI I paObOTHI MO JaBJICHUEM.

B nocnennee BpeMs B 1aG0OpaTOPHYIO MPAKTHKY BCE HIMPE BXOIAT MOJMMEPHBIE
LUIAHTU: TOJMAaMUIHBIE, TOJIUXJIOPBUHWIOBBIE W MONMATHICHOBbIE. llonnamuanbie
LHUIAHTM MOTYT IpUMeHsThCA npu Temieparype 20—70 °C 1 NOBBIILIEHHOM JaBJICHUH,
MTOJTMXJIOPBHHUIIOBBIE — B 0oJiee MMPOKOM HHTEpBaje temmepaTtyp (ot —45 mo 80 °C),
MOJIMATUIICHOBBIE — TOJBKO MPH KOMHATHOM Temmeparype. DTH MIJAHTH JTOCTATOYHO
MPO3payHbl, UTO MO3BOJISET KOHTPOJIHUPOBATH MOCTYIJICHHUE 110 HUM >KUKOCTH.

IIpo6ku. B xumuueckoil nabopaTopuu HKCHONB3YIOT PE3UHOBBIC, CTEKIISIHHBIE,
MOJIMATUIICHOBBIE U KOPKOBble MpoOku. IIpoOku B 3aBUCUMOCTH OT JuaMerpa
paznuyaioTcs 1Mo HoMmepam. Homep cOOTBETCTByeT OuWaMeTpy TOPJIOBHHBI MOCYIbI,
BBIPA)KEHHOMY B MUJUIUMETpaX.

Pe3uHoBble TPOOKM HENb3sI MBITh XPOMOBOM CMEChIO M OOJBUIMHCTBOM
OpraHUYEeCKUX PACTBOPUTENICH, OHU CHJIBHO MOABEPKEHBI pa3pylIatlouieMy IACHCTBHUIO
HUTPYIOIIEH CMECH U TaJOreHOB, JIETKO HAOyXalT B MapaX MHOTHUX OPTraHUYECKHUX
pacTBopuTeneil. Bce 3To orpanmumMBaeT mX mpuMeHeHHe. Pe3nmHoBBIe MpoOKU mepen
yHOTpPeOJIEHUEM HYKHO BBIMBITH BOJIOM M BBICYIIMTH Ha BO3AYyXE, MOTOMY YTO MpPH
XPaHEHUH UX MPUCHINAIOT TaIbKOM.

KopkoBbie NpoOKHM CpaBHUTEIBHO YCTOWYHMBHI K JCHCTBUIO OPTraHUYECKHUX
PacTBOPUTEIIEN, HO MAJIOYCTOWYMBEI K JEMCTBUIO KUCJIOT U IIEJIOYEH.

[TonuaTHIIEHOBBIE TPOOKU MIUPOKO MPUMEHSIOT B TIOCIEAHEE BPEMS B CBS3H C MX
YCTOMUHUBOCTHIO K arPECCUBHBIM CPE/IaM.

[Ipu cOopke MpuOOPOB MOCTOSIHHO BO3HUKAET HEOOXOAMMOCTH B MPOMYCKAHUU
gepe3 MpPOOKYy CTEKISTHHOW TpyOKu, TepMomeTpa W T. 1. Jlns 3Toro B mpoOKax
MIPOCBEPJIMBAIOT OTBEPCTHUSl C MOMOIIBIO CIEHHAIBbHBIX cBepi. CBepria NpencTaBIIsSIIOT
co0oil MeTannmuueckue TPyOKH, OAMH KOHEI] KOTOpPhIX CHAOXEeH PY4YKOH, a BTOpOU
3atoueH. [[s1 BbICBEpJMBAaHMS OTBEPCTUSl MPOOKY KJIaAyT MEHBIIMM OCHOBAaHHEM Ha
IUIOCKYIO TIOBEPXHOCTb, CJE€rka HakKMMasi Ha CBEpJo, MPEeABApUTEIbHO CMa3aHHOE
Ba3eJIMHOBBIM MAacJIOM WJIW TJIMIEPUHOM, BPAIllalOT €ro B OAHOM HampaBieHuHu. CBepio
JIOJKHO BXOAMUTH CTPOrO MEPHEHIUKYISPHO K IMOBEPXHOCTH MPOOKH, a €ro JAUAMETP
JIOJKEH OBITh HECKOJIBKO MEHbIIIE TUaMeTpa TPYOKH, KOTOPYIO MPEIACTOUT BCTABUTH B
MOJIy4YEHHOE OTBEPCTHE. DTO 00ECTIEUUT TEPMETUIHOCTD COSTUHEHUSI.

HarpeBaTteabnble npudopbl. Boibop HarpeBaTenbHOro mnpudopa 3aBUCUT OT
1esei v 3aa4 SKCIEPUMEHTA.

l'a3oBble TOpenku SBISIOTCS OJHUM M3 OCHOBHBIX BHUJOB HarpeBaTeIbHBIX
npubopoB B  jabopaTopuH, XOTd B  TIOCIEAHEE BpeMs  MEepexoasT Ha
AJICKTpOHArpeBaTelibHbIe TPHOOPHI Kak Oojee moxapobesomnacHsle. Hawmbombiiee
pacnpocTpaHeHrue UMeEroT ropesnka bynsena (puc. 1.8, a) u ropenka Texmto (puc. 1.8, 0).
[l'openka byn3ena mnpencrtaBisieT coOOM METaUIMUECKYIO TPYOKYy, YKPEIUICHHYIO Ha
MacCUBHOM mojcTtaBke. Yepe3 OOKOBOW OTBOJ B HMKHEW 4yacTh TPYOKHM B TOpEIKY
nocrynaer ra3. Kpome Toro, B TpyOke HMMEIOTCS JBa OTBEPCTHs, 4Yepe3 KOTOpHIC
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3acachIBAETCs B FOPENIKY BO3AYX M CMEIIMBAeTCs ¢ ra3oM. Ha BbIXOjie U3 TOPENKU TOPUT
ra3oBo3ayiHas cMmechb. llomaua Bo3gyxa peryinupyercss My(QToH € OTBEpCTHUSIMH,
cBOOOMHO Bpamawmeiicss Ha TpyOke. Ilpu coBmemieHun oTBepcTHii My(THI C
OTBEpPCTUSIMU Ha TpyOKe mojiaya BO3ayXa MakCUMallbHa. B MOMEHT 3a)uranus ropeiaku
noJiaya BO3yxa JoJKHa ObITh MUHUMaJbHOM. [Tocie Toro kak ropesnka 3axokeHa, nojauy
BO3/lyXa PETYIHPYIOT TaK, 4TOOBI MOJYYUTh MPO3pavHOE TuIaMsl ToayOoBaToro 1peTa. B
MOMEHT 32)KUTaHUS TOPEITKH HENb3s MOJIHOCThIO OTKPBIBAThH Ta30BBIN KpaH.

a) 6) 8)

Puc. 1.8. HarpeBatenbHble mpubOpsl: a — ropenka bynszena; 6 — ropenka Tekiio;
B — KosiOOHarpeBaTeib

['openka Tekito umeeT TpyOKy, pacHIMPSIONIYIOCsS KHIU3Y Ha KOHYC. B nHe koHyca
UMEIOTCSl OTBEPCTHUSA: IEHTPAIbHOE CIYXKUT JJIs TOJIauu ras3a, OCTaJbHbIE — BO3/IyXa.
[Tonauy Bo3ayxa peryaupyroT BpalleHHeM JUCKa, paCIoI0KEeHHOTo o TpyOokoit. Korma
JIUCK TIPHXKAT K OCHOBAaHMIO KOHYCa, BO3/yX B rOpeliky He mocrymnaer. B mojacraBke
TOpPEJIKA MMEETCS] BEHTWJIb TOHKOW PEryJUpOBKU MOJAYU raza. DTUM ropenka Texiro
BBITOJTHO OTJIMYAETCS OT TOpesiku byH3eHa, rae peryiaupoBarh Mojady rasa MOKHO
TOJIbKO IOBOPOTOM Ta30BOr0 KpaHa.

[Ipu HenmpaBUIBHOM MOJIB30BAHUM TOPEIKOIM ra3 MOXET rOpeTh BHYTPU TOPEIKU
(IpOUCXOIUT «IPOCKOK» IiameHu). Cama ropenka Mpu 3TOM CUJIBHO HarpeBaeTcsl.
OOHapy)UTh MTPOCKOK MOXKHO TIO «XPHIISAIIEMY» 3BYKY M XapaKTepHOMY HETPUATHOMY
3anaxy. B 3ToM ciiydae ropenky He0OXO0AMMO MOracuTh, JaTh € OCTHITh, U JUIIb IOCIIE
3TOr0 €10 BHOBb MOKHO I0JIb30BaThCA.

DJIEKTPOTUTUTKA  OBIBAIOT C OTKPBITOM M 3aKpPhITOM CHHUpaiblo, C Tep-
MOperyJsiTopoM u 6e3 Hero. B xumudeckoil mabopatopuu MpEeANOYTEHHUE OTAAIOT
TUTUTKAM C 3aKPBITOM CIIUPAIBIO M TEPMOPETYIATOPOM. 3aKphITasi CIIMpaib 00eCIICYHBAET
0e30macHOCTh B paldoTe.

KonGonarpeBarenu mpeacTaBisioT cO00M pasHOBUAHOCTH JJIEKTPOIUIUTOK (pHC.
1.8, B). Hambomnee ymo0HBI MATKHE KOJIOOHArpeBaTeIH, MPEACTABIISIONIE CO00M KyCOK
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TOKOTPOBOAIIEH TKaHU, CIIUTHINA B BUJIE MEIIKA 10 pazMepy KoJiobl. OHU 00ecTeunBaoT
paBHOMEpHBIN HarpeB. B ceTh koyi0oHarpeBareiin BKIIOYAIOT TOJIBKO Yepe3 J1abopaTop-
HbIN aBTOTpanchopmarop (JIATP).

Tepmometpsol. [Ipumensiembie B 1a00paTopuu PTYTHBIE TEPMOMETPHI OBIBAIOT
JIByX THWIIOB: MAaCCHUBHbIE (I1aJJOUYHbIE) U TpyOuaThle C BMNASTHHOM IIKaJIOH M3 Oeyoro
crekna. llocnennue Oojiee TOUHBI, TaK KaK BO3MOXKHOCTh BHU3YaJbHOU OLIMOKU MpHU
CUMTHIBAHMM 3HAYCHUI B HUX MEHBIIE. Y UYUTHIBAs, UTO PTYTh 3amep3aer npu —39 °C,
JUIsT u3MepeHus: Oojiee HHU3KMX TEeMIEepaTyp MPUMEHSIOT TEPMOMETPhI C JApYTrou
KUIKOCTBIO (TOJYOJIOM, IEHTAHOM WIH CIMPTOM, HWHOTJA IOAKpPAUIeHHBIM). Jls
u3mepeHus temreparypsl Boiiie S00 °C monb3yrTCs TEPMOIIApAMH.

3amanue: 3apucyiiTe OCHOBHYIO JJabopaTopHYyIo nocyay. CocTaBbTe TaOIUITY:

Pucynok Ha3zBanue Haznauenue 151
0COOCHHOCTH

1.3. OcHOBHBIE PUEMBI U METO/IbI PA0OTHI

1.3.1. U3mesb4eHUE U IepeMelIuBaHH e

N3meabuyenne. HeoOXoAMMBIM — 3TaloM B OCYIIECTBICHHHM  Pa3IMYHBIX
7a00paTOPHBIX OMEpalMii 4acTo SBJISETCA U3MEIbYEHUE TBEPIbIX MaTEpPHUAJIOB.
Hampumep, npu mnpoBeleHUHM TETEPOTEHHBIX TMPOIECCOB 3a CYET W3MEIbYCHUs
JIOCTUTAETCS YBEJIMYEHUE TOBEPXHOCTU TBEPJOH (ha3bl, YTO MPHUBOIUT K BO3PACTAHUIO
CKOPOCTH PEaKIMHU; W3MEIBbUEHHOE BEIIECTBO OBICTPEE PAaCTBOPSAETCS; M3MEIbUYEHHBIN
Marepuan 3(pQexTuBHEe SKCTparupyercss U T. A. M3menbueHwe MPOUCXOAUT IMyTeEM
JIpoO0eHus], pa3MalIbIBaHUsI WM pacTupanus. Beibop criocoba n3menbueHus 3aBUCUT OT
MEXaHUYECKUX U XUMUYECKUX CBOMCTB MaTepuara.

Hebonpime konudecTBa BEHIECTB OOBIYHO H3MENbUaOT B CTynkax. Crynku
ObIBAalOT MeTajulndeckue (MeIHble WU JaTyHHbIE), (apdopoBbie u aratoBbie. B
METaJUTMYECKUX CTYIMKaX MOHO MPOBOJUTH JIpoOJeHue U pactupanue; hapdopossie u
araToBble CTYNKH IMpeJHa3Hau€Hbl TOJBKO MJisi pacTtupanus. Pactupanue nydiie
MPOU3BOIUTH HEOOIBIIUMHU MOPLUUSAMH, 3aIOJIHAS CTYIKY Ha OJIHY TPeTh o0beMa.

IlepememmmBanne. K uyuciny o001eynoTpeOUTENbHBIX MPUEMOB Ja0OpPATOPHOU
TEXHUKH OTHOCHUTCS MEPEMEUINBAHNE, KOTOPOE UCTIONb3YETCA MPU MPOBEACHUM PEeAKIUN
KaK B T€TEPOre€HHOM, TaK 1 TOMOT€HHOU Ccpeaax.

[lepemennBanre OCylIECTBISIETCS C MIOMOIIBIO MEIIANIOK pa3iuuHbIX Gopm. Jlis
NEePEMENINBAHNS B OTKPBITBIX COCyJax IOJIb3YIOTCS MEIIAJIKaMU, COTHYTBIMU W3
CTEKJIIHHOM nayiouku. OHU yAO0OHBI T€M, YTO UM MOXHO MpuAaTh Tpedyemyio gopMy B
COOTBETCTBUU C (OpMOIi U pazmepoM cocyaa. i nepeMeninBanus B y3KOropJblX COCy-
JlaX UCIOJIB3YIOT MEIIAJIKU C IBYMs KOJIbIIAMH, JIONIACTHBIE, SIKOPHBIE WU IIPOBOJIOYHBIE.

[Tpu BbIONHEHUWU pPAaOOT MO CHHTE3Y OpPraHUYEeCKHMX COEIWHEHUN ObIBaeT
HEO0OXOIUMO HCKIIIOUYUTh YTEUKY W3 PEaKIMOHHOIO COCyJa MapoB PACTBOPUTEINS WIIH,
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Ha00OpOT, NMPOHMKHOBEHHWE B PEAKIIMOHHYIO CpeAy BO3JyXa M TMapoB BOJABI. B 3THx
CITy4asx MEIIAJIKy TePMETU3HPYIOT C TTOMOIIBIO 3aTBOPOB. 3alMPAIOIICH KUIKOCTHIO B
HEM CITY’>KUT TJIMIIEPUH UK Ba3eIMHOBOE Macio (puc.1.9.).

T

Puc. 1.9. 3arBop nmns Memaynok. 1- pe3WMHOBBIM HUIAHT, 2 — TJMLEPUH WIIH
Ba3eJIMHOBOE Macio, 3 — MemaJIKa.

Bpamenne Memanku oOecnedyuBaeTcsi 3JIEKTPOMOTOPOM, Bal  KOTOPOTO
COCIMHSIETCS CO CTEPKHEM MEHIAIKH KOPOTKMM OTPE3KOM BaKyyMHOI'O IIUIAHTA.
CxopoCTh BpallleHUs! PEryIupyIoT 1a00paTOpHBIM aBTOTPaHC(HOPMATOPOM.

[[lupokoe mnpuMeHEeHHE NOMy4YrsId MarHuTHble Memanku (puc. 1.10.). C wux
MMOMOIIBIO OCYILIECTBIISIIOT MNEPEMEIINBAHUE B TIE€PMETHYECKH 3aKPBITBIX COCYJax.
Copepxumoe KoJObI TEpeMEIIUBAeTCS 3allIaBJICHHBIM B CTEKJIO WU IUIACTMACCy
’KeJIe3HBIM CTep)KHEM. Bpaienue crepxHs odecrieunBaeTcs MarHuToM, HACa)KEHHBIM Ha
BaJI 3JIEKTPOMOTOPA.

Puc. 1.10. MarnutHas wmemanka. l- »ene3Hbll CTepKeHb B Kamcyle, 2 —
BpaLIAIOLIUKCA MArHUT, 3 — AIIEKTPOMOTOD, 4 - KOpITyC
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1.3.2. HarpeBaHue u oXJIa:KIeHHE

HarpeBanue. JlocTibkeHue HEOOXOIWMOW TeMmepaTypbl PEaKIMOHHON CMECH
OCYIIECTBIISIOT C MIOMOIIBIO PA3IMYHBIX HArPEBATEIBHBIX TPUOOPOB.

baHu ¢ COOTBETCTBYIOIIMMHU TEIUIOHOCUTENAMU (BOJA, MHUHEpAJIbHOE MAaclo,
[NIMLEPUH, CUIMKOHOBAS )KUAKOCTb, IECOK) UCIIONb3YIOT JUIsl pPABHOMEPHOI'O HAarpeBaHUs
B OIIPE/ICJICHHOM MHTEpBaje TeMIeparTyp.

Bonsinas OaHsa mpuMEHsIETCSl B TE€X CiIydasX, KOTJa JOCTaTOYEH HArpeB HE BBIIIEC
100 °C. Bonsnas 6aHs mpeAcTaBisieT OO0 METATMYECKYI0 KaCTPIOII0, CHA0KEHHYIO
BOJIOMEPHON TPYOKOM C BOPOHKOH MJii KOHTPOJIS 3a yYpOBHEM >KUIKOCTU B OaHe U
JoJiuBaHusl ee 1o Mepe ucnapeHus. CBepxy OaHs 3aKpbIBaeTCi pSAOM CHEMHBIX
KOHLIGHTPUYECKHUX KoJiell pa3Horo auamerpa. C uX NOMOILIBIO PETYIUPYIOT pa3Mep
OTBEPCTHSI, B KOTOPOE MOMEIIAIOT HarpeBaemblii cocy. Omyckaembie B 0aHIO KOJIOBI HE
JOJKHBI KacaTbesl €€ CTeHOK uiM aHa. [IpoOupku momemaroT B 6aHIO B CHEIUATBHBIX
KPYTJIBIX IITATUBAX.

Oxnaxpaenue. i  CHMKEHUA  CKOPOCTH — PEAKIUW, HWHULHUHPOBAHUS
KPUCTAJUTH3allUM, a TakXe MpU paboTe ¢ TePMOJAOMIBHBIMU COCTUHEHUSAMH IIHPOKO
UCTIONIB3yeTCsl oxJaxaeHue. Ilpocreimmii cmocod COCTOUT B TOM, YTO COCYH C
OXJIAKJJAEMBIM BEIIECTBOM IMOMENIAIOT B OaHIO C XOJOAHOW BOAOW WM jbaoMm. s
OBICTPOT0 OXJIAXKJCHHUS HEOOJBIINX COCYJ0B M MPOOHUPOK UX TMOMEIIAIOT IMOJ CTPYIO
BOJONIPOBOAHON BoAbl. [ noctwxkenuss temneparyp Hrke 0 °C  UCIONB3YIOT
OXJIQXKIAIOIINE CMECH, cocTosmue u3 jbaa u Heopranmdeckux coneit (NaCl, NH4Cl,
CaClz x 6H>0).

I'ny6okoe oxnaxaenue (ot -70 mo -80 °C) gocturaercs ¢ MOMOILBIO TBEPAOTO
IMOKCHUIA yriiepoja (cyxoro jpaa). OXaxaaeMyr CMECh ITOMEIIAIOT B OaHIO C alleTOHOM
WIM CHOUPTOM, KyJa MNpUOABISAIOT KYyCOUKH CYXOTO JbJa /0 JOCTIKCHHS HY>KHOU
TEMIIEPaTypBbl.

1.3.3. ®uabTpoBaHueE

[IpocTeitimmm cnocoOoM OTAENEHUs KUJIKOCTA OT HAXOJAIIMXCS B HEM 4YacTHUIl
TBEPAOI0 BEUIECTBA SIBISIETCS IEKaHTalLUs, T. €. CIIMBaHUE KHUAKOCTU C OTCTOSIBIIETOCS
ocagka. OIHAKO ¢ IOMOMIbIO IEKAHTALIUU TPYAHO OTIEIHUTH MOJHOCTBIO KHUIKYIO (ha3y
OT TBEpIOW. DTO nocTUraeTcst GuIbTPOBAHUEM — IPOIYCKAHUEM JKUIKOCTH C 0CATKOM
yepe3 punpTpyronuii Mmatepuan. CyiecTBYIOT pa3inuHble GUIbTPYIOUIUE MaTEpUabl U
pa3nuyHbIe CTIOCOOBI PUIBTPOBAHUS.

Haubonee pacnpocTpaHeHHBIM (QUIBTPYIONIMM MaTepHAIOM B Ja0OpaTOpUH
sBisieTcs: puibTpoBasibHas Oymara. M3 Hee u3rotaBnuBaroT OymMaxkubie GuiIbTpel. Pazmep
bunbTpa ompenensieTcs Maccol ocaaka, a He 00beMOM (PUIBTPYEMOM KUAKOCTH.
OT¢hunbTpoBaHHBIN OCAOK JOHKEH 3aHMMAaTh HE 0oJiee MOJIOBUHBI o0ObeMa (UIbTpa.
[lepen nauamom paGoThl GUIBTP CMAYMBAIOT TEM PACTBOPHUTENIEM, KOTOPBIA MPEACTOUT
bunbTpoBaTh. Bo Bpems GuimbTpoBaHus ypOBEHD KUIKOCTH JI0JKEH OBITh HEMHOT'O HUXKE
BEPXHET0 Kpas OyMa>KHOTO (UIbTpa.
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[TpocToit (GuAbTp M3roTaBIMBAIOT W3 KBAJAPATHOIO KycCOuka (UIBTPOBAILHOU
Oymaru, Kak 3TO mokazaHo Ha puc. 1.11 a. ®unabTp AOMKEH IUIOTHO MpWIEraTh K
BHYTPEHHEMN ITOBEPXHOCTHU CTEKIITHHOM BOPOHKH.

Cxmamuatelii  GUABTp UMeeT OoNbInyl0 (GUIBTPYIOIIYIO TOBEPXHOCTh, U
dbunbTpoBaHue yepe3 Hero uaet ObicTpee. [Ipu ero M3roToBIIEHUWU CIIOKEHHBIN BIIBOE
POCTON PUIIBTP CKIIAABIBAIOT FAPMOILIKOM, KOTOPYIO 3aTe€M pa3BopaunBaroT (puc.1.11 6).

Ecniu B pacTBOpe comepikarcsi CHJIbHBIE KHCJIOTHI WM JAPYTHE arpecCHUBHbBIC
BEILIECTBA, pa3pyliaroiue Oymary, 1 GuibTPOBAHUS UCTIOIB3YIOT CTEKIISTHHBIC TUTJIH C
MOPUCTBIM CTEKJISTHHBIM JJHOM WJIH CTEKJISIHHBIE BOPOHKH C BIASIHHBIMU B HUX IOPUCTHIMU
CTEKJIIHHBIMU 11acTuHKamu (puc. 1.11 B—n). CtexisiHable GUIBTPBI B COOTBETCTBUU C
pa3MepoM Mop UMEIOT YeThIpe HoMepa (MapKHUpOBKa cjeliaHa Ha camoM puiabTpe). Uem
0omplie HOMEP PUIBTPA, TEM MEHBIIIE CEUCHUE MOP U TEM 00JIee MEJIKHUE OCATKU MOYKHO
Ha HEM (PUIIbTPOBATb.

T
i
2
L]
1

| 1

JlvHuu cruba

Puc. 1.11. Qunempol: a — uzeomosienue npocmozo guibmpa, 6 — uszeomosienue
cknaouamozo Quivmpa; 6 — @uILMPYIOWUL Mu2elb CcO CMEKIAHHOU Nopucmou
NIACMUHKOU, 2, 0 — BOPOHKU CO CIMEKISHHOU NOPUCMOU NIACTMUHKOU

[Ipoctoe ¢unbTpoBaHMEe — 35TO OOBIYHBIA cMOCO0 (GUIBTPOBAHUS uepe3
OyMaxHBI (QUIBTP C UCTOJIH30BAHUEM CTCKISIHHOW BOPOHKHA. BOpPOHKY BCTaBJISIOT B
KOJIBIIO, TIOJ] HEE CTaBST CTaKaH WM TUNIOCKOIOHHYTO KOOy A1t cOopa OTQHUIBTPOBAaHHOK
xuakocTtu (¢punbTpara). Hocuk BOpoOHKHM HOMKEH OBITh HEMHOTO OIYIIEH B MPUEMHHK U
KacaTbCs ero CTeHKH. OUIbTPYyEeMYIO KUJIKOCTh MEPEHOCIT Ha (PUIBTP MO CTEKISTHHOM
HaJIOUKe.
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OuIbTpOBaHUE B BaKyyM€ MWCIOJB3YIOT /JIs YCKOpEHUuss U 0oyiee MOJHOTO
oTIeNeHusl ocaaka oT (uibTpara. MHOrma 3TOT Mpolecc Ha3bIBAIOT OTCACHIBAHUEM.
OObruHbI TIpUOOP s (GUIBTPOBAHHS B Bakyyme Tmoka3aH Ha puc. 1.12 a. B
IUIOCKOZOHHYIO TOJICTOCTEHHYIO0 K00y bByH3eHa ¢ mMOMOIIBIO PE3WHOBOM MPOOKH
BcTaBieHa (QapdopoBas BopoHka broxHepa, wuMermas IUIOCKYIO —JIbIPYATYIO
NEPErOpPoOJIKY, HA KOTOPYIO KIaayT OymMaxHbld Guibtp. Ounbtp BeIpe3atoT mo pasmepy
JTHAa BOPOHKH. BakyyMm co3faroT BoJOCTpyHHBIM HacocoM. [Ipu ocnaGnenun Hamopa B
BOJIOIIPOBOJIHOW CETH BOJIa M3 HAcoca MOXKET momacTh B mpubdop. Bo uzbexanue storo
YCTaHABIIUBAIOT MPEAOXPAHUTEIBHYIO CKIISHKY.

6) 6)

Puc. 1.12. Qunemposanue 6 saxyyme. a — obwviunwlii npudop (1 — xonba bynzena,
2 — eoponka broxnepa; 3 — oymasichviii punemp,; 4 — npedoxpanumenvHas CKIaHKA, 5
— 8000NPOBOOHVIL KpAaH, 6 — 8000CMPYIUHbIU HACOC, 7— MPexxo0080u Kpam);, 6 —
npubop 0ns Guibmposanus Ha wiaugax, 6 — npubop oA GuUILMPOBaAHUs HA BOPOHKE C
28030UKOM

[Ipu mnpoBenenuu GUIBTPOBAHUS B BaKyyMe COOJIOJAETCS OMpeaeicHHas
MOCJIEIOBATENIbHOCTh Omnepanui. BHavane mnNOAKIIOYAOT BOAOCTPYMHBIA HAcoC U
NPUCOEANHSIIOT €ro K CUCTeMe. 3aTeM CMauuBaloT (PUIbTp HEOOJBLUIUM KOJIUYECTBOM
TOTO PACTBOPUTEISI, KOTOPBINA mpemnonaraetcs: punbTpoBath. Ecnu npu GpuiibTpoBaHuu
BO3HHUKAET CBUCTSIINI 3BYK, TO 3TO YKa3bIBa€T HA HEIUIOTHO MPUJICTAIOMINN WIH TPO-
pBaBiuiics GpuibTp. B aTOM cinyuae punsTp 3amensitorT. CoOpaHHbIN HA QUITBTPE 0CAIOK
OTXKUMAIOT CTEKJIIHHOM MpPOOKOi, MOKa M3 BOPOHKHM HE MEPECTaHET KamaThb MaTOYHBIN
pacTBop.

Ecnu ocanok Ha BopoHKe BroxHepa TpeOyeTcsi MpOMbITh, TO CIIEpBa COCAUHSIOT
koJi0y byH3ena ¢ atmocdepoii (3T0 y100HO JeNIaTh ¢ MOMOIIBIO TPEXXO0I0BOTO KpaHa),
3aTeM OCaJ0K MPOMUTHIBAIOT TMPOMBIBAIOIICH KUAKOCTbIO M (QWIBTPYIOT, BHOBb
MOJIKJIIOUMB BakyyM. [locne okoHUaHus GUIBTPOBAHUS CIIEPBA OTKIIOYAIOT BCIO CUCTEMY
OT BaKyyMma | JIMIIb MIOCJI€ 3TOTO BBIKIIIOUAIOT BOJOCTPYUHBIN HACOC.
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['opsiuee hunbTpOBaHME UCHONB3YIOT JUISI MOBBIICHUS CKOPOCTU (DUIBTPOBAHUS.
["opstane pacTBOpBI PUIBTPYIOTCS OBICTPEE, YEM XOJIOAHBIC, TAK KAK HArpeTast KUIAKOCTh
UMEET MEHBIIIYIO BSI3KOCTh. ['opsiuee GUIbTpOBAHUE TIPOBOIST B CTCKJISTHHBIX BOPOHKAX,
000TrpeBaeMbIX CHAPYKU TEM UM MHBIM criocoOoMm (puc. 1.13).

Puc. 1.13. T'opsiuee dumnpTpoBanue: 1 — dacoBoe cTekio; 2— ¢GuiabTp; 3 —
BOPOHKA; 4— CTaKaH; 5— 3JEKTPOIUINTKA; 6— 000TrpeBaronuii KOXKyX; 7— 3MEEBUK

[Ipocreitmii cnoco0, HauOosiee NPUMEHUMBIN it (UIBTPOBAHUS BOJIHBIX
pPacTBOPOB, COCTOUT B HCIOJIB30BAHHH BOPOHKH C YKOPOYEHHBIM XBOCTOM, KOTOPYIO
MOMEIIAIOT B CTaKaH 0€3 HOCHKA C IMaMETPOM HECKOJIbKO MEHBIIIUM, YeM BEpXHUI Kpaii
BOpoHKU. Ha mHO cTakaHa HalMBaIOT HEMHOT'O BOJbI, @ BOPOHKY 3aKPBIBAIOT YaCOBBIM
cTekyioM. Boay B crakane noBondar 1o kurneHus. Korja mapsl BoJbl HarpeOT BOPOHKY,
4acOBO€ CTEKJIO CHMMAIOT M B BOPOHKY HAJMBAIOT TOPSYYI0 (UIBTPYEMYyIO CMeCh. B
Te4YeHHE BCEro mnpoiiecca GuiabTPOBAaHUS PACTBOP B CTaKaHE MOJJEP>KUBAIOT B COCTOSIHUU
cJ1a00ro KUIEHUS.

1.3.4. BoicymnBanue

[Tox BeICyHIMBaHMEM OOBIYHO MOHUMAIOT YJIaJIEHUE BOJbI, XOTs B 00Jiee IIUPOKOM
CMBICJIE 3TO M YAAJICHHE OCTATKOB OPTraHUYECKUX PACTBOPHUTENICH U3 TBEPIBIX BEIICCTB.
BricymmBaHuio moaBepraroT rasbl, KUIKOCTH M TBEpIble BellecTBa. BricymmBanue
MO>KHO OCYIIECTBIISITH C TOMOIIbIO (PU3UYECKUX MITU XUMUUYECKUX CTIOCOOO0B.

®u3znyeckUMu  crocobaMy  BBICYNIMBAIOT MIYTEM  MPONYCKaHUA  Yepe3
BBICYILIIMBAEMOE BEILIECTBO CyXOro rasa (Bo3ayxa), HarpeBaHus WK BbIIEP>KUBAHUS €T0 B
BaKyyMe, OXJaXICHHUS (BBIMOPaKHUBAaHUS), JPOOHONW MEpPEeroHKH, a3e0TPOIMHOM
NEPETOHKH U T. 1.

XHUMHUUYECKUE BBICYIIMBAIOLIME CPEJICTBA MOXHO IOJPAa3JeiNTh HA BEIIECTBA,
oOpa3yromiue ¢ BOJ0M ruApaThl (HalpuMep, CepHasi KUCIO0Ta, XJIOPU KalbIus, CyIb(haThl
MeH, KaJblis, MarHusi, HaTpusl), U BEILleCTBa, pearupyromime ¢ BoJo! ¢ 00pa3oBaHUEM
JIpYyTuX coenuHeHuil (Hampumep, okcua docdopa(V), OKCHI KalabIus, METATTTNICCKUN
HaTpUM, MarHUH, TUAPUJT KAJIbIUS U JIP.).
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[Ipu BBIOOpE BHICYNIMBAIONMIUX CPEACTB HEOOXOJUMO PYKOBOJCTBOBATHCS
MpaBUJIOM, YTO OCYIIMTENIb HE JOJDKEH pearupoBaTh C OCyLIa€MbIM BenlecTBOM. Tak,
NpPUMEHEHHWE KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOTHI  OTPAHUYEHO U3-3a €€
B3aMMO/JICHCTBUS CO MHOTMMH OPTraHMYECKUMH BellecTBaMH (aMUHAMHM, CIUPTAMU U JIp.),
HIEJI0YU HEJIb351 UCII0JIB30BATH JIJISl BHICYIIIMBAHUS BEIIECTB KUCIOTHOTO Xapakrepa. OauH
13 HamOoJiee PaCIPOCTPAHCHHBIX OCYIIUTENEH — OE3BOMHBIM XJIOPHA KalabIlUsd —
crioco0eH 00pa30BhIBATh KOMIUIEKCHBIE COSTUHEHNS C TAKMMU BEIIECTBAMU, KaK CIIUPTHI,
aMUHBI, aMUHOKUCIOTHI, aMubl. OCyIIHUTENb [JIs BEIIECTB HEU3BECTHOTO CTPOCHHS
cJieyeT BEIOMPATh ¢ OOJIBIION OCTOPOKHOCTHIO.

[Ipu wucnosb30BaHUU OCyLIUTENEH, 00pa3yromMX C BOAOW THUAPATHI, HYKHO
YUUTBIBATh, YTO THUJPAThl HEKOTOPBIX COJIEH CpPaBHUTENBHO C€INAa00 YIAEPKUBAIOT
KPUCTAJUTM3alMOHHYI0 BOMy. B 9TOM ciydae oOdYeHb Ba)XXHO 3HATh, MPU KaKOU
TEMIIEpaType MPOUCXOIUT BbICYIINBAHUE.

Ocymurenyu, XUMUYECKH pearupymoolue ¢ BOJOM, Kak IpaBuio, Ooiee
3 PEeKTUBHBI, MOTOMY YTO TaKO€ B3aUMOJICHCTBHE OOBIYHO NPEACTABISIET COOOM
HeoOpaTtuMyro peakiuro. I[loatomy i Hambosiee IMOTHOTO O0O0E3BOKHMBAHHS, TaK
HA3bIBAEMOr0  a0COJIOTUPOBAHUS, OPraHUYECKUX  PACTBOPUTENIEH  MPUMEHSIOT
OCYIIMTETM WMEHHO JTOW rpymmbl. Tak, MPOJaXKHBIH CHUPT-PEKTU(UKAT COJEPIKUT
95,6% stanona u 4,4% Boabl. KunsiueHneM co CBEXKENPOKAJICHHBIM OKCHUJIOM KaJIbIUS
MOXHO MONYy4uTh abcomoTHbIA cupT (99,5% stanona). Jlns momdydeHus COBEPILIEHHO
6e3BogHoro 9rtaHona (99,95%) aOCOMIOTHBIM CHOUPT TMOABEPTalOT BO3CHCTBHUIO
METaJUIMYE€CKOr0 MarHus WU HaTpus.

BoicymmBanme ra3oB. ['a3pl cymiar myTeM MpoIyckaHUsi ux Ju0OO0 depe3 Cion
BOJIOTIOTJIOMIAIOIIEH KUJKOCTU (OOBIYHO Uepe3 KOHIIEHTPUPOBAHHYIO CEPHYIO KUCIOTY),
HAJUTOM B TMPOMBIBHYIO CKISIHKY /[lpekcens (puc. 1.14, a), nubo depe3 ciou
IPaHyJIMPOBAHHOTO OCYIIMTENSA, TOMEIIEHHOTO B CHEUANbHYIO KOJNOHKY (puc. 1.14, 0)
wm U-o0pazHyto TpyOky (puc. 1.14, B). Haubonee >QdeKTUBHBIMU OCYIIUTEISIMH
aJICOPOIIMOHHOTO THUNA SIBJIAIOTCS OKCHJ AJIIOMUHUS U OKCHJ KpPEMHHUS (CUJIMKAressb).
[IpenmymiecTBO aaCOPOEHTOB COCTOMT B TOM, YTO OHM XMMHUYECKU HEUTpaibHbI, HE
pacCIUIBIBAIOTCS MIPH HACBIILIEHUH BOJIOH, JIETKO PEreHepUpPYIOTCS MPU HarpeBaHUU.
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Puc. 1.14. Boicywusanue 2azo8: a — ckiauka /pekcens, 6 — KOJIOHKA ¢ ME8epObim
ocywumenem, ¢ — U-obpaznas mpyoka, e, 0, e — oxnadxcoaemvle nogywku (1 —
oxnaxcoarowas Huokocms, 2— cocyo /lvroapa)

B nocnennue roapl crany NpUMEHSTHCS MOJIEKYJISIPHbIE CUTAa — IPaHyJIMPOBAHHbBIC
a71copOEHThl Ha OCHOBE AJIFOMOCUJIMKATOB, MMEIOIINE MOPUCTYIO MOBEPXHOCTh C YETKO
¢dbukcupoBaHHBIM pa3zmepoM 1op. OHM CIOCOOHBI MOTJIOLIATh MOJIEKYJBI CTPOTO
OTIpeEeNIEHHOr0 pa3Mepa. MoeKybl, UMEIoIIe OONbIIUNA pa3Mep, YeM pas3Mep Mop
UCIIOJIL3YEMOTO MOJIEKYJISIPHOTO CHTa, HE copoOupyrorcs. s yaaneHus BOAbI
MPUMEHSIOTCS MOJIEKYJIAPHBIE cUTa ¢ pazMepoM nop 0,4 HM.

BoricymuBanue kuakocrei. JKuakocts cymar ¢ moOMOIIbIO HEMOCPEACTBEHHOTO
KOHTaKTa C TEM WM UHBIM ocyiuTeneM. Hanpumep, TBEpAbIi OCYHIUTENb TOMELIAIOT B
K00y, B KOTOpPOW HaXOAWTCS BBICYIIMBAaeMas OpraHUYecKas >KUIKOCTb, WU Ke
BBICYIIMBAEMYIO JKHJIKOCTh MPOMYCKAIOT 4Yepe3 CIOM OCYyIIUTEeNs, MOMEIICHHBIA B
KoJIoHKY. CremyeT y4yuTbIBaTh, YTO NPUMEHEHHE CIMIIKOM OOJBIIOr0 KOJMYECTBA
OCYIIMTEJISI MOKET IIPUBECTHU K MOTEPE BEUIECTBA B pe3yJIbTaTe ero CopOIuu.

N3 HEKOoTOpBhIX >KHUAKOCTEH, 3aTBEpPACBAIOIIMX IPHU IUIFOCOBBIX TeMIeparypax
(YKCycHasi KHCIIOTa, AMOKCaH, AUMETHICYIb(OKCHI), BOAY MOXKHO yAalUTh METOJ0M
BbIMOpakuBaHus. HanpuMep, YKCYCHYIO KHCIIOTY, COJIEPKAIyI0 BOAY, OXJIaKIAIOT 110
temreparypbl 0—5 °C. YkcycHas KUCIIOTa, TeMIlepaTypa IaBiaeHus koropou 16,6 °C,
3aTBEP/ICBAET, a HE3AaCTHIBILYIO BOJY OTAEISIOT JA€KaHTauue. B pesynpraTe mosydaror
TaK Ha3bIBaEMYIO JICJSIHYI0 YKCYCHYIO KHCJIOTY. Hegoctatok Meroaa BBIMOpaKMBaHUS
COCTOUT B TOM, YTO HE ya€TCs TIOCTUYh MOTHOTO 00E€3BOKUBAHMUS.
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BeicymimBanue TBepAbIX BewmlecTB. BpicylnmmBacMoe BEIIECTBO MOMELIAIOT
TOHKHUM CJIO€M Ha JIUCT YUCTON (PUIbTPOBAIBHON OymMaru u OCTaBJISIOT TP KOMHATHOU
TeMmneparype. BrICyliMBaHHWE yCKOpSETCS, €CIM €ro NpOBOAAT MNPH HArpeBaHUU,
HanpuMep B CYHIMJIBHOM IIKady. DPGEeKTUBHOCTh BHICYIIMBAHUS IMOBBIIIACTCS MPU
YMEHBILIECHUH JAaBJICHUS, HAPUMEP IIPU OCTATOUYHOM JIaBJIEHUH 17 MM pPT. CT. BOJA KUIIUT
yxe npu 20 °C. IloaTroMy B BakyyMHOM CYLIMIBHOM HIKady CyLIKa MPOUCXOIUT ropas3io
nHTeHCUBHEee. OCOOEHHO OHaA IIeliecoo0pa3Ha MPHU BBICYIIMBAHUHM TEPMOJAOMIBLHBIX
COCIUHEHHUN.

OTHOCUTEIHHO HEOOJIBIIINE KOTHMYECTBA TBEPBIX BEUIECTB CYIIAT B OOBIYHBIX (pHUC.
1.15, a) unu BakyyMHBIX 3KcukaTopax (puc. 1.15, 0), KoTopble MpenCTaBIAIOT COOO0M
TOJICTOCTEHHBIE COCyAbl ¢ mnpurepTol numdoBanHoil Kpeimkoil. [nudosanusie
MOBEPXHOCTU KPBIIIKK W CAaMOT0 SKCHKAaTOpa JOJKHBI OBITh cMa3zaHbl. OCyHmIUTENh
HaxXOJIUTCA B HWKHEW YacCTU 3KCUKATOpa, a BBICYLUIMBAaEMblE€ BELIECTBA B OIOKCax WU
yamkax [letpu pasmemaror Ha ¢apdopoBoil meperopoake. BakyyMHBIH 3KCHUKATOP
OTJIMYAETCS OT OOBIYHOTO TEM, UYTO B €ro KpPBIIIKE €CThb KpaH JUIsl MOJKIIOYEHHS K
BaKyyMy. DKCUKATOPbI IPUMEHSAIOT TOJIBKO JUIsl pabOThI IPU KOMHATHOM TemmepaType,
UX HeJb3sl HarpeBaTh. DKCUKATOP MPU BaKyyMHUPOBAHUH 0OEPTHIBAIOT MOJIOTEHIIEM WM
ITOMEIIAIOT O] CIEUHUAJIBHBIN KOJINAK U3 YaCTOM METAININYECKON CETKH.

Puc. 1.15. Obwviunviii (a) u eaxyymmusiii (6) s3kcuxamopwvl. | — OW0OKcvl C
svicyuusaemvim geugecmeom; 2 — papgoposvie nepecopooxu;, 3 — ocyuwumensv, 4 —
Kpam

1.3.5. KoHueHTpupoBanue pacTBOpoB

B naGopaTopHOll TpakTUKE TEPMHUHBI «yHapUBaHUE» WU «KOHIEHTPUPOBAHHEH
4acTO YIMOTPEOJSAIOT KaKk CHHOHUMBI. [IpaBuibHEe e TMOHMMATh IOJ YIapUBaHHUEM
MOJIHOE YJAJICHHE pACTBOPUTENSI W3 pacTBOpa, a IMOJ KOHIIGHTPUPOBAHUEM —
yMEHbIIICHHE 00beMa PacTBOPa B HECKOJIBLKO pa3 0e3 IMOJHOTO yIaJCHHUS paCTBOPUTEIIS.

OnauH 13 caMbIX TPOCTHIX CIIOCOOOB YITAPUBAHUS 3aKIIFOUAETCS B TOM, UTO PACTBOP
BEIIIECTBA HaNMBAaIOT B (papdopoByr0 HaIllKy M HarpeBaroT Ha mecuaHoil Oane. [lpu
yIapuBaHUM HE CIIEyeT HarpeBaTh PAacTBOP N0 KUICHHs, WHa4Ye OyaeT MPOUCXOIUThH
pa3opesruBanue. Takoil Crmoco0 MPUMEHUM TOJIBKO JUISI TEPMHUYECKH YCTOWYMBBIX
BEIICCTB.
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PacTtBopuTEnh MOKHO YJIaJUTh C IOMOUIBIO IPOCTOM MM BAKYYMHOMW IEPETOHKU.
Haubonee >¢dppexTuBHBIM TPUOOPOM ISl yHIAPUBAHUS M KOHUEHTPUPOBAHUS SIBISETCS
pOTOpHBINA Hcmaputenb (puc. 1.16). B HeM ocymecTBiseTcs ymapuBaHHUE JKUJIKOCTH B
BaKyyMe.

= K pakyymy

Y
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Puc. 1.16. PomopHuwiti ucnapumens: 1 — 600aHas 6aus ¢ mepmopezyiamopom, 2
— @pawarnwaica Konba ¢ pacmeopom; 3 — diekmpomomop, 4 — npueood;, 5 —
XON0OUNbHUK, 6 — NPUEMHUK

PoTopHbIli ucnaputenp uepe3 MNPEAOXPAaHUTEIBHYIO CKISHKY COSAUHSIOT C
BOJIOCTPYHHBIM HacocoM. HeoOxommmMo cTporo coOroaTh MOCIEA0BATeILHOCTD
omepanuii TpH BKIIOUYCHWH M BBIKIIOYEHUH IpuoOopa. CrepBa IyCKalOT BOAY B
XOJOJWIBHUK W BKJIIOYAIOT BOJOCTPYHHBIM HACOC. 3aTeM MPUCOCAUHSIOT K MPUOOPY
ucrapuTenbHyo koyioy. Kpan, coenunsronuii mpubop ¢ armocdepoid, 3aKpbIBalOT U
BKJIFOYAIOT MOTOP, Bpallaloluii HCIIAPUTENbHYO K010y. CKOPOCTh BpaIlleHUs MEHSIIOT C
MOMOIIBIO peryisaTopa. Koynly morpyxarmT B TEPMOPETYIHPYEMYIO BOJsHYO OaHto. [Tpu
BpalllCHUM KOJOBI Ha €€ CTeHKax oO0pa3yeTrcs TOHKas IUICHKA JKUAKOCTH, 4YTO
obecrieunBaeTr dddexkTuBHOEC HcmapeHue. Illappl KUAKOCTH KOHACHCHUPYIOTCS B
XOJIOJIMJIBHUKE W TTOCTYIIAOT B KOJIOY-IIPUEMHHK. BBIKITIOYarOT pOTOPHBIN UCIIAPUTEh B
00paTHOM MOPSIJIKE.
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1.4. MeToabl OYUCTKH OPraHM4YEeCKHX BelIeCTB

1.4.1. Ilepexkpucrajuiuzanus

[Tepexpucrammms3anuss — OAWH W3 HauOOJEe MIUPOKO YIMOTPEOISIEMBIX METO/IO0B
pa3elicHuss CMECH TBEPAbIX BemiecTB W WX ouncTku. OH OCHOBaH Ha pa3HOU
pPacTBOPUMOCTH KOMIIOHEHTOB cMecH. [Iponecc kpucTamm3anuy BKIOYaeT B ceOsl:

1) mpUroTOBIEHUE HATPETOr0 HACKHIIIEHHOTO PACTBOpA BEIIECTBA B MOAXOMASIIEM
pacTBOpUTEIIE;

2) bunbTpOBaHUE TOPSIYETO PACTBOPA OT HEPACTBOPHUBIIIMXCS TPUMECEHH;

3) oxnaxaeHNE pacTBOPA, BBI3BIBAIOIICE KPUCTALTU3AIIHIO;

4) oTneneHue KPUCTAUIOB OT MAaTOYHOTO PACTBOPA;

5) CylIKy KpUCTAJIOB.

JIJist TOTyYeHus] YUCTOTO BEIIECTBA METOIOM MEPEKPUCTAILTU3AINHN TIPEXK]IE BCETO
JOJKeH OBbITh YJa4yHO MOJA00paH pacTBOpUTENb. BeliecTBo JOMKHO XOpOIIO pac-
TBOPSTHCSI B HEM IMPU HArpeBaHUM M IUIOXO MPH OXJIAXACHUM, OH HE JOJDKEeH
B3aMMOJICIICTBOBATH C BEUIECTBOM, PACTBOPUMOCTh OCHOBHOT'O BEILIECTBA B HEM JOJKHA
PE3KO OTJIMYATHCS OT PACTBOPUMOCTH 3arps3HSIONINX MPUMECEH, paCTBOPHUTEIH JOJKCH
JIETKO yIAJSTHCS C IOBEPXHOCTH KPUCTAILIOB.

Boibupas pactBOpUTENb, OOBIYHO MOXKHO PYKOBOACTBOBATHCS IPABUIIOM:
COCIMHEHUS] OJHOr0 KJlacCa B3aMMHO PAaCTBOPUMBI («IOJ00HOE pacTBOpsETCS B
nogo6HomM»). Tak, BbICIIME CHUPTHI PACTBOPSIOTCS B HUBIIMX, MPOCTbIE SPUPbI
pPacTBOPUMBI B CIOKHBIX dupax u T. 1. B Oosiee o0miemM Buie 3TO MPaBUIO BBITISIAUT
TakK: MOJSIPHbIE COETUHEHUS] PACTBOPUMBI B MOJISIPHBIX PACTBOPUTEINSIX, TAKUX, KaK BOJA,
CIHUPTHI, KETOHBI, KHUCIOTHl, W 3HAYMTEILHO MEHEE pPACTBOPUMBI B HEIOJSPHBIX
pacTBOpUTEIISIX, TaKuX, Kak 0eH3oi, CCla.

JUJiss XOpoIIo H3y4YeHHBIX BEHIECTB PACTBOPUTENh M €ro KOJIMYECTBO MOXKHO
no0upaTh MO JAaHHBIM PACTBOPUMOCTH, KOTOpbIE UMEIOTCS B cipaBoyHuKax. Ho uarmie
€ro MoI0MPaloT OMBITHRIM IMyTeM. BelecTBo pactuparoT u HebombInyto ero maccy (0,1 r)
MOMEIIAI0T B IPOOUPKY, 100aBIISAIOT 1 MJI pacTBOpUTEINS U HAOIIOAIOT 32 PACTBOPEHUEM
[P HATPEBAHUH U KPUCTAJUTH3AIMCH 110 OXJIaXACHUH. ECIIM BEIeCTBO pacTBOPHIIOCH HE
MMOJTHOCTBI0, TO M00aBisroT emnie HemHoro (0,5 mi) pactBoputens. Eciau u mocie 3Toro
BELIECTBO IJIOXO PACTBOPSETCS, TO PacTBOpP (UIBTPYIOT FOPSYUM U Jajiee MPOBEPSIOT
pPacTBOPUMOCTh OcCajika, 00pabaThiBas €ro HOBBIMHU MOPIUSAMHU YHUCTOTO PACTBOPUTEIS
(HepacTBOpUMast YaCTh MOXKET OKa3aThCsl 3arPSI3HEHUEM ).

[Tpu 3aTpyaHEHUN B BHIOOPE YHCTHIX PACTBOPHUTEICH MOXKHO HCIIOJB30BATh JBA
CMEIITUBAIOIINXCS APYT C APYTOM PACTBOPUTENS (CMECH METPOJIeHHBIN dup — OSH3017T;
CIHUPT — BOJAA; cOUpT — 3up U ap.). Tak, ecau BEmEecTBO XOPOIIO PacTBOPSIETCS B
OJTHOM PACTBOPHUTENIC U HE BBIKPUCTAILITM3OBBIBACTCS JAXKE MPH BHIMOPAXKUBAHUU, 4 B
JIPYrOM  pacTBOPUTENE  pPAacTBOpPSIETCS  IUIOXO, CIEIYyeT TPOBECTH MPOOHYIO
KPUCTAJJIN3ALIMI0 U3 CMECH 00OMX pacTBopuTened. JlJii 3TOro K ropsuemy pacTtBOpy
BELIECTBA B IEPBOM PACTBOPUTEIIE MPUOABISAIOT MO KAIUISIM BTOPOH pacTBOPUTENH JI0 TEX
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nop, Moka He o0pa3yercss yCTOMYMBOE IMOMYTHEHHE. JTOT PACTBOP HArpeBalOT [0
MPO3PAUYHOCTU U OCTABJISIIOT JUIsl KpUCTAILTU3AIUY.

[Ipu npoBeAeHNN KPUCTAIUIN3AIMK B3BEIICHHYIO MACCy 3arpsi3HEHHOTO BEIIECTBA
MOMEMIAIOT B KPYIJIOJOHHYIO WJIM KOHHYECKYI0 KOOy, CHaOXEHHYI0 OOpaTHBIM
XOJOOWIbHUKOM. B Kkoj0y KimagyT Kycodyku mnopuctoro ¢apdopa WM JAITUHHBIC
KaMWLISPBL, JOCTUTAIONIME 3allassHHBIM KOHIIOM JI0 CepEUHBI TopIbllKa Kojaobl. Uepe3
OOpaTHBIM XOJIOAWJIBHUK B KOJIOy BIIMBAIOT PACTBOPUTENb, KOJIUYECTBO KOTOPOTO
3aBEJOMO HEJOCTATOYHO Il TOJHOTO pacTBopeHus BemectBa. HeoOxoanmo
NOJIEP’)KUBATh MHTEHCUBHOE KWUIIEHHWE PACTBOPUTEINS, CIIOCOOCTBYIOLIEE XOPOLIEMY
KOHTAaKTy TBEPJIOT0 BEHIECTBA C rOpsiueil )KUAKOCTHIO. ECliu BeIecTBO MI0X0 pacTBOpS-
€TCs1, TO MOKHO JTOOABUTH €I11€ HEMHOI'O0 PacTBOPUTES; BO U30€KaHNE BEIOPOCOB Iepe]
n00aBJICHHEM HOBOW TOPIMUA PACTBOPUTENSI PEAKIIMOHHYI0 MAacCy CJeAyeT HEMHOIO
oxJaauTh. Ecinm XKe BEmecTBO B OCHOBHOM pAacTBOPSIETCS B MalloOM KOJIMYECTBE
pacTBOpUTEINS, a HEOOJBIIME OCTATKM BEIIECTBA YIOPHO HE pacTBOPSIOTCS M3-3a
OOJIBIIIOTO pa3Mepa 3epeH, UX IleliecooOpa3Hee OTHUIBTPOBATh, a HE J00ABIATH
pacTBopuTelb. HekoTopbie BelecTBa pacTBOPAIOTCS MEJICHHO, MMOATOMY MPUXOIUTCS
BBDKJIATh JJOCTATOYHOE BpeMsl, IPEXkKe YeM A00aBIsATh HOBBIE MOPIIMH PACTBOPUTEISL.

[IpumeHsisi cMech pacTBOpUTENIEH, CHayanda pacTBOPSIOT BEIIECTBO, HarpeBasl B
HEOOJIBIIIOM KOJIMYECTBE «XOPOLIErO» PACTBOPHUTEINS, 3aT€M MEJUICHHO NpHOaBIISIIOT
BTOPOM PacTBOPUTENH JI0 TEX MOP, TOKA 0CAI0K, 00Pa3yIOIUNACI B MECTE MaICHU KaIlly,
eme Oyner pactBopsThcsa. Hamo cienuth 3a Tem, 4YTOOBI KOJMYECTBO BTOPOTO
pacTBOPUTEIIS HE ObUIO CIUIIKOM BEIUKO.

HNuorpa TBEpabIii HEOUMILEHHBIN NPOIYKT COAEPKUT OKPALIEHHBIE 3arps3HEHUS
WIM TPUMECH MPOAYKTOB MOJUMEpPU3ALUU. OTH 3arps3HEHUS TPYJIHO OTACNSIOTCS
KpUCTa/UTH3anue. AKTUBUPOBAHHBIA YTOJib, OKCUJ aTIOMHUHHS JUIsl XpoMatorpaguu u
uHby30pHas 3eMJys, Oyaromapsi BBICOKOW aOCOpOLMOHHONW CIOCOOHOCTH, XOPOIIO
yAANSIOT 3arpsi3HeHust 3Toro Tumna. Cieayer UMeTh B BHIY, YTO JoOaBJieHHE YIis (U
JTOOBIX JIPYTUX TOPUCTHIX TeEJI) BBI3BIBAET PE3KOE BCKUIAHUE, MOATOMY €ro Helb3s
N00aBIATh K MEpPEerpeTon >kUaKocTU. Jlyulie HECKOJIBKO OXJIaJUTh PacTBOP, 100ABUTH
yTOJIb U KUMATUTh PAacTBOP 2—3 MUH. 3HAUUTEIHHOE KOJIMUYECTBO YIJII MOXKET IPUBECTH
K 3aMETHBIM IIOTEepsSM BellecTBa, M OOBIYHO ero OepyT okoino 2% OT Macchl
KPUCTAJUIM3yEMOTO BELIECTBA.

['opsiunii  HACHIIIEHHBIM pacTBOp OBICTPO (GUIBTPYIOT, YTOOBI BO BpeMs
GbuIbTpOBaHUS HE BBINAIU KPUCTAIUIBL. J[JI 3TOr0 MCMOJNIB3YIOT CHEIMaIbHbIE BOPOHKH,
uzoOpaxenusle Ha puc. 1.17. Cocya ¢ ropsuuM (GUIBTPATOM HEIUIOTHO 3aKpPHIBAIOT,
4TOOBI IPEAOTBPATUTD MOMAIAHUE MbLIU, U OCTABIAIOT OCThIBaTh. YTOOBI 0Opa30BaIUCh
KpYIHBIE KPHUCTAJUIBI, PAcCTBOP JOJDKEH OCThIBATh MeajeHHo. [l Oosiee MOTHOTO
BBIJICJICHHS] KPUCTAJLIOB COCY/T TOMEIIAIOT B XOJIOUIBHBIN MIKa( WK B OXJIATUTEIHHYIO
cMech. O4eHb 4acTO OpraHMYECKHE BEllecTBAa OOpa3ylOT IMEPECHIINIEHHbIE PacTBOPHI,
MO3TOMY JUIsl HauaJjla KpUCTAJUIM3ALMK B PACTBOP 11€71€CO00Pa3HO BHECTH «3aTPABKY» —
KPUCTAJUTHK TOTO K€ CaMOT0 Ui U30Mop(HOro emy BelecTsa. Kpucraminszanuo MOKHO
YCKOPUTH TPEHUEM CTEKJIIHHOM MallouKoi 0 CTeHKY cocyna. CKOpOCTh KpUCTaNIU3alUH



84

OpraHUYECKHX BEIIECTB KOJEOIETCA B OUEHb IIUPOKUX Mpejiesiax (0T HECKOJIbKUX MUHYT
JI0 HECKOJIBKUX CYTOK), MOATOMY HHUKOTJIa HE HaJ0 MPEXKICBPEMEHHO BBIOpACHIBATh
MaTOYHBIN PaCTBOP.

Puc. 1.17. Bopouku ons copsauezo ¢punvmposanus: 1 — uacoeoe cmekio, 2 —
Gunemp, 3 — 6opounka, 4 — cmaxan, 5 — anekmponiumka, 6 — 0b60cpesarowull Koxicyx. 7 —
3MeeBUK.

BrinenuBiieecs BemecTBO OTGUIBTPOBBIBAIOT OT MAaTOYHOTO PacTBOpa OOBIYHO
M0J1 BAKyyMOM Ha BopoHKe broxHepa, ncronb3ys B kKauecTBe MpueMHHKa K00y byH3ena
(ecmu MaTOYHOTO PAacTBOpa MHOTO) MM MaJCHBbKYI0 MPOOHPKY ¢ OOKOBBIM OTBOJOM
(ecnm KOJIMYECTBO PaCTBOpPA HEBEIUKO).

3ananue: B xonbe Dpnenmeiiepa Bmectumocthio 100-250 M HarpeBarmT 2 T
3arpsi3HEHHOM  CyNbh(aHUIOBOM KHUCIOTHI (MJIM JAPYroro BeEIIeCTBa, YKa3aHHOTO
npemnojaBaTesieM) M TpeOyeMoe KoinyecTBO BoJbl. Ilocie pacTBopeHus NpOBOIST
ropsiuee ¢puibTpoBanue. s 3Toro B Apyryro koy0y DpiieHMeliepa HaIuBaT 2—3 Ml
BOJbI TaK, 4YTOOBI OHAa TMOJIHOCTHIO TOKpBIBaJA JHO KOJIOBI, HEIUIOTHO BCTaBIISIIOT
KOHUYECKYI0 BOPOHKY ¢ OYMa)KHBIM (pMJIBTPOM M HarpeBaroT BOAy a0 KumeHus). [locme
TOTO KaK Tapbl BOJBI HArpeloT BOPOHKY, Ha (PWIIBTp HAIMBAIOT TOPSAYUN PACTBOP
CyJIb(haHUJIOBOU KHCIIOTHI.

OunbTparT OXJAXAAOT. BhimaBinyio cyab()aHUIOBYIO KHCIOTY OTCAChIBAIOT Ha
BOpOHKE broxHepa, MOMEIaloT Ha 4acOBOE CTEKJIO M CylIaT Ha BO3Jyxe. B3pemmuBaroT
MOJIyYEHHOE BEIIECTBO, PACCUUTHIBAIOT BBIXOJI M ONPENEIAIOT TEMIIEPATYPY IJIaBICHUSI.

1.4.2. Ileperonka

[Ieperonkoil Ha3bpIBalOT MPOLIECC, B XOJE€ KOTOPOI'O BEIIECTBO HArpEBAKOT [0
KUIEHUS,, 00pa30BaBIIMKCS Map OTBOJAT M KOHAEGHCUPYIOT. C MOMOIIBIO MEPEroHKU
OCYILECTBJISIOT OYMCTKY M Pa3/IEJICHHE JETy4YMX BEIECTB, KaK MPaBUJIO, XKUJIKOCTEH.
[leperonka nmpuMeHHMa JIMIIb TOTJA, KOrJa NEPErOHSIEMOE BEIIECTBO YCTOMYMBO IPHU
Temreparype kuneHus. [leperonky npoBoasaT kak npu arMocepHOM JaBIICHUH, TaK U B
BAKyyME.
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IIpocrasi meperonka. OHa >pdeKkTuBHa B TeX CiIyd4asX, KOIrjla TeMIlepaTyphbl
KHUIEHUS BXOJAIIUX B COCTaB CMECH BEIIECTB CYLIECTBEHHO PA3IMYAIOTCs (HE MEHEE YeM
Ha 80 °C).

TunugHe TPUOOP M1 MPOCTOM MEPETOHKH MTPH aTMOC(EPHOM 1aBIICHUH COCTOUT
U3 KPYTJIOJOHHOW NJIUHHOTOpJOW KOiObl ¢ oTBojgoM (kosnba Bropma), mpsimoro
XOJIOAWIbHUKA, aJJTOHXa U KoJIObI-npueMHuka (puc.1.18.).

—»-

Puc. 1.18.. I[Ipubop ona npocmoti nepeconku npu ammocgeprom oasneHuu. 1 —
konba Bropya, 2 — mepmomemp,; 3 — xonoounvruk Jlubuxa; 4 — aninoudgxnc, 5 — xonba-
npuemMHux, 6— 6ams, 7— KUNSMUuIbHUKU

AJUIOHX TIpe/ICTaBIsieT cOOOW M30THYTYIO, CY>KEHHYIO C OJIHOTO KOHIIa TPYOKY,
KOTOPYIO HaJIEBAIOT Ha HIKHUM KOHEll X0JoAuIbHUKA. C OMOIIBIO aJTIOHKa KOHJEHCAT
HaIpaBJsIOT B MPUEMHHUK, B KaU€CTBE KOTOPOTO OOBIYHO HCIOJIB3YIOT TUIOCKOJIOHHYIO
kos10y. B ropno xon6el Bropiia BCTaBisSIOT TEpMOMETP AJIsL ONPEACTIEHUSI TEMIIEPATyphI
MapoOB MEPErOHSIEMOro BEIIECTBA. PTyTHBIN IIApUK TEPMOMETPA JOHKEH HAXOJIUTHCS Ha
0,5 cM HIKe OTBepCcTUS OTBOAHOM TpyOku KonObl Briopma. B 3aBucumoctu ot
TEeMIIepaTypbl KUTIEHUS MEPETOHSIEMON KUIKOCTH HCIONb3YIOT BoAsHOU (10 120—140
°C) nnu Bo3ayuiHbIi (Boite 140 °C) X0n0AMIbHUKY.

Ilpuoop o0Ona nepezonku 00A3aMeNAbHO O00JIHCEH UMEMb COOOULeHUe ¢
ammocgepoii!

Kuakoctb, momyiexaniyo meperoHke, BHOCAT B Koj0y Biopia depe3 BOpOHKY,
HOCHK KOTOPOH JOJIKEH OBITh HUXKE 0TBOAA K0J10bI Biopiia. [Ipu s3Tom neperonnyto kondy
3aMoJHAIOT He 0oJiee ueM Ha JIBe TpeTH o0beMa. B kosi0y BHOCIT KUMIATUIILHUKHY.

Bribop HarpeBaTenpHOrO MpuOOpa 3aBUCUT OT TEMIEPATypbl KHUIEHUS
MEPETOHAEMOM KUIAKOCTH, €€ TOPIOYECTH W B3PBIBOOMACHOCTH. JIjisi paBHOMEpPHOTO
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HarpeBaHUs JIy4IlIe BCETO MOMEIIATh NMEPETOHHYI KOJIOY B COOTBETCTBYIOIIYIO OaHIO.
[leperonky BeIyT ¢ TaKOW CKOPOCTHIO, YTOOBI B TCUCHHUE CEKYH bl B IPUEMHUK CTEKAJIO
He OoJiee ABYX Karlellb MePETOHIEMOM KUAKOCTH (IUCTHILIATA).

Ilepezonky nenvsza nposodums docyxa. B konbe ececoa 0onxcno ocmagamuocs
HeMHO020 Hcuokocmu!

B Tteuenue Bceil mMeperoHKM WHIMBHAYaJbHOTO BEIECTBA TEeMIEpaTypa MapoB
JIOJIKHA OCTaBaThCsl MOCTOSHHOM. Eciii B X0/1€ MEPEroHKU TeMIlepaTypa MOJHUMAETCS,
3HAUUT, IEPETOHSAETCA CMECh BEIIECTB. B HauanbHbBIII MOMEHT MEPErOHKU TeMIepaTypa
OOBIYHO OBIBAET HUXKE 0XKHJIAEMOI. TO MOXKET OBITH CBSI3aHO JIMOO C MHEPIIMEH PTYTHOTO
TepMOMETpa, OO C TEM, YTO B EPBBIII MOMEHT OTTOHSIOTCS OoJiee JIETy4Yre MPUMECH.
[ToaTomMy mepBble MOPLUUU AUCTWILIATA (O JOCTHXKEHUS TOCTOSHHOW TeMIlepaTyphbl
NEPEroHKu) coOUparoT OTAeNbHO W oTOpackiBaioT. [locie Toro kak Temmeparypa
yCTaHOBWJIAch, COOMPAIOT OCHOBHYIO (Ppakiuio BemiectBa. Kak Tonbko TemiepaTypa
BHOBb HAUMHAET BO3PACTATh, IPUEMHHUK MEHAIOT JJIs cOopa Ipyroil ppakuuu.

TemmepaTypa KHMNEHHUS BEIIECTBA 3aBUCUT OT JIaBlieHHUS. YKa3aHHbIE B
CIOPaBOYHMKAX 3HAUYECHHUS TEMIEpPaTyp KHUIEHUS MPUBEACHbI K HOPMAJILHOMY
atMoc(hepHomy AaBieHuto. Eciu neperonky BeAyT npH JaBICHUH, OTIIMYHOM OT 760 MM
pT. CT., TO TeMmIepaTypa KUIEHUs MEPEeroHseMOro BellecTBa OyAeT OTIMYaThCS OT
CIpaBOYHOU. B cBsi3u ¢ 3THUM HyXHO Bcerga (PUKCUPOBATH BEIUYMHY aTMOC(HEPHOIO
JIABJICHUS, IIPU KOTOPOM ITPOU3BOJAT EPETOHKY.

®pakuuoHHasg mneperonka. Ilpm HarpeBaHum cMecu JBYX IKUAKOCTEH
YCTaHABIIMBAETCS PAaBHOBECHE MEXKY KUAKOM U nmapoBoil (azamu. B mapoBoii gaze npu
0001 TeMIepaType COACPKUTCS 00IbINe HU3KOKHUIIAIIETO KOMITIOHCHTA, YeM B KUIKOM.
Ecnu paznuuue B TemmnepaTypax KUIEHHUS KOMIIOHEHTOB cMecu Bennko (80 °C u Goree),
TO B mapoBoil (aze OyAeTr coaepk aTbCs MOYTH MCKIIOUUTEIBHO HUZKOKHUIISIIUMA
KOMIIOHEHT, U TaKyl0 CMECh MOXHO pa3AelIuTh MPOCTOIl meperoHkoi. B ciyyae cmecu
0osee OMM3KOKUIISANIUX KUAKOCTEHN mapoBasi pa3a Bceraa coaep XUT 00a KOMIOHEHTA, U
JUTSL pa3ieNIeHHs TAKUX CMECEN UCTIONB3YIOT (DPAKIIMOHHYIO TIEPETOHKY .

@OpakMOHHYIO TEPErOHKY NPOBOAST B MpHOOpE, MOXO0XKEM Ha MpUOOp s
MPOCTOM MEPETOHKH, HO CHaOkeHHOM neduiermaropom (puc. 1.19.).
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Puc. 1.19. Ilpubop onsa ppaxyuonnoti nepecouku: 1— 6ans, 2— KunamuibHux, 3—
nepe2onHas konoa; 4— oegneemamop; 5— nacaoka Bropya; 6— mepmomemp; 7—
xonoounvHux Jlubuxa; 8— annonoic ¢ omeooom,; 9— xnopkanvyuesas mpyoxa; 10—
KONOa-npuemHux

[TomyyaeMbIii KOHAEHCAT TAapOB COOMPAIOT B BHJE HECKOJIBKUX (paKIUH.
TemnepatypHblii uHTEpBan cbopa Kaxkaod ¢Gpakiuuu U 4ucio (Gpakiuil moaduparoT
smnupudeckd. YeM Oonblie yncino ppakuuit, Tem 3pPekTuBHEE OKAXKETCs pa3/ieNieHue.
B kaxzio¥ U3 noaydeHHbIX (PpaKkiuil COAEPKUTCS CMECh BEILIECTB, HO MEPBbIE (PpaKIUU
oOorarieHsl 6oJee JIeTyYuM KOMIIOHEHTOM, a MOCJIEeTHUE — MEHee JIETYUUM.

[TomryuuB HaGop dpakiuii, IEPETOHKY MOBTOPSIOT, HAUMHAS C IepBoi Ppakiuu. 13
Hee coOuparT B 0oJjiee Y3KOM TEeMIIEpaTypHOM HHTEpBae JUCTHIUIAT, 0OOTallleHHBIH
netyuuM KomrmoHeHToM. Korjga OyaeT OoCTUTHyTa Temmeparypa orbopa BTOpouU
dbpakimu, MeperoHKy MpeKpamialT, B MEPETOHHYI0 KOJI0Y BHOCIT BTOPYIO (pakiUiO U
MEPETOHKY MOBTOPSIOT A0 AOCTHKEHHSI TEMIIEPATypbl 0TOOpa TpeThell ppakuuu u T. 1. B
pe3ysbTare HECKOJNBKHX IIMKJIOB TMEPErOHKH YJAeTCs pasleluTh CMeCh Ha
WHINBUAYaTbHBIC KOMITOHCHTHI.

Jns  moBbimieHus: 3(PQGEKTUBHOCTH pa3feieHUusi CMECH U, ClIeI0BaTEIbHO,
YMEHBIICHUS YHUCJIa MOBTOPHBIX MEPETrOHOK HCIMOJB3YIOT AediermMaropbl. CylIHOCTD
necTBus nedaermMaropa COCTOMT B TOM, YTO MPU MPOXOKACHUU O HEMY MapoB
MIPOUCXOUT UX OXJIaXKJIeHre Ha | cTeHkax AeduierMaTopa U 4acTUYHAsl KOHJCHCAIIHS B
MEPBYIO odepeqs 0oyiee BHICOKOKHIISIIET0 KOMIIOHEHTa. KoHIeHCHpyIONrecs mapsl B
BUJIC KUJKOCTHU ((pJIerMbI) CTEKaIOT 0OpaTHO B MEPETOHHYIO KOJIOY (OTCIO/Ia M BO3HUKIIO
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Ha3BaHue nednermaropa). [Ipoiuecc moBTOpsieTCss MHOTOKPATHO, U 3TO OOECHEYHBAET
BBICOKYIO 3()PEKTUBHOCTH pa3/iesieHuss KOMIOHEHTOB CMECH.

JInst MCKITIOYeHHUsT KOHTAKTa MEPErHAaHHOTO BEIIECTBA C BJIArod BO3AyXa CIY>KHUT
AUTOHX C TyOycoMm (OTBOJIHOUM TpyOKO#). AJUIOH)K T€pPMETUYHO COCJAMHEH C KOJIOOH-
MPUEMHUKOM, a TyOyC — C XJIOpKaJblMEBON TpyOKoil. XJIOpKambllueBble TPYOKH
MpEeA0TBPAIAIOT TOMA/laHue MapoB Biard BO BHYTPEHHEE MPOCTPAHCTBO MpUOOpa Win
cocyja, o0ecreunBasi Mpu 3TOM coodIIeHne ¢ atMocdepoil. XimopkaiabiiueBas Tpyoka
uMeeT mapooOpa3Hoe YTONIIEHHWE, B KOTOPOE MEXIy IBYMsS BAaTHBIMH TaMIIOHAMHU
MOMEIAI0T KYCOUKH O€3BOJHOrO XJIOpHUJA KajblMsl WM JAPYroro MOAXOASIIEro
OCYILUTETIS.

Ileperonka B Bakyyme. DTOT BHUJ NMEPETOHKU MPUMEHSIETCS TOTJa, KOT/Aa s
CHUKEHUSI OMACHOCTU PA3NIOKECHHS MEPErOHIEMOro BElIeCTBa HEOOXOIMMO IMOHU3HUTH
TeMIeparypy kunenus. J{is npuOanu3nuTenbHON OIEHKH TeMITepaTyphl KUTICHHSI BEIIECTBA
B BaKyyM€ PYKOBOJICTBYIOTCS CJIEIYIOIIUM SMIIUPUUYECKUM MTPABUIIOM: IPU YMEHBIIEHUU
BHEIIIHETO JABJICHUS BJIBOE TEMIIEpaTypa KUIICHHS BellecTBa noHmxkaercs Ha 15—20 °C.

[Ipubop mns meperonku B Bakyyme (puc. 1.20.) ornugaercss oT mpubopa mis
MEPErOHKU MpH aTMOC(PEpHOM JaBICHHMHM TEM, YTO B KaueCTBE IMEPErOoHHON KOJObI
UCToNib3yeTcsi koimba ¢ Hacaakoil Kunsiizena, cHaOXeHHas KalmwuIIpOM C OYEHb
MaJeHbKUM BHYTPEHHUM JaHaMeTpoM. Yepe3 A3TOT Kamwuisip B BaKyyMHUPOBaHHYIO
CUCTEMY TOHKOW CTPYWKOH, MpoOyibKHBasi 4depe3 KUIKOCTh B TEPETOHHOM KoJde,
MOCTyHaeT BO3IAYyX, M TakuM oOpa3oM Kamwuidp BBIIOJIHSAET Ty € pPOjb, YTO H
KUMSTUWIBHUKYA TIPU IPOCTON meperoHke. Kanumisp JoMKeH T0XO0UTh MPAKTUYECKU 10
caMoro JHa koj0bl. CBepXy Ha HETO HaJ€BAIOT KYCOK PE3MHOBOIO0 BaKyyMHOI'O IILJIAHTa
CO BCTaBJICHHOM TOHKOW MTPOBOJIOYKOM, CHA0KEHHBIN BUHTOBBIM 3aKUMOM ["'omana 1j1st
TOHKON PETYJIMPOBKM CKOPOCTH IPOXOXKACHHUS 4Yepe3 HETrO Iy3bIPbKOB BO3/yXa WU
MHEPTHOr O ra3a (a30Ta WIK aproHa, €CJIM IEPErOHKY BEAYT B YCIOBUAX, HE IOy CKAIOIINX
KOHTAaKTa IEPETOHSIEMOI0 BEILIECTBA C BO3LYXOM).
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Puc. 1.20. IIpubop ons nepezonxu 6 saxyyme: 1— nepeconnas konba, 2— Hacaoka
Knaiizena, 3— kanunnap, 4— 3aocum I'opmana, 5— mepmomemp, 6— X0100UNbHUK
Jlubuxa; 7— annonoic-nayx, §— mpounux, 9— manomemp ¢ kparnom, 10— mpexxo0osoti
KkpaH, 11 —npedoxpanumenvuasn cKIAHKA, 12 — npuemHuxu

Jns meperoHKM B TIIyOOKOM BaKyymMeé M TIpU BBICOKMX TeMIIEpaTypax
IPEANOYTUTENBHO HCIIONb30BaTh LENbHOMASHHBIE MEPErOHHbIE KOJIObI — OOBIYHYIO
konoOy Kunsiizena, kon0y Kinsitzena ¢ nednermaropom, kondy dasopckoro (puc. 1.21, a
— B). Ot6op ¢pakuuii mpu QPaKIUOHHON BaKyyMHOW TEPETOHKE MPOU3BOIAT C
MIOMOIIIBIO CTICIUANIBHBIX AJJIOHKEH pa3IMYHbIX KOHCTPYKLUHN, Ha3bIBAEMBIX «I1ayKaMID)
(puc. 1.21, r). ITayk no3BosieT MEHATh IPUEMHHUK, HE OTKJIKOYAsl CUCTEMY OT BaKyyMa.
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Puc. 1.21. Ilocyoa ons nepeconxu 6 eaxyyme: a— xonoa Knatizena;, 6— xonoa
Knaiizena ¢ oegpneemamopom, 6— konba Pasopckoco;, e — QIIOHIHC-NAYK C Mpems
NPUEMHUKAMU U MPEXXO0O08bIMU KPAHAMU

B cucremy niis BakyyMHOM MEeperoHKH 00s3aTeIbHO BXOAST MpE0XpaHUTEIbHAS
CKJISTHKa M MaHOMeTp. MaHoMmeTp U mnpuboOp Ui TNEPETOHKU MPUCOCIUHSIOT K
BaKyyMHOMY Hacocy napajuiesibHo. [leperonHsiit mpudop, npeaoXpaHUTENbHYIO CKIISTHKY
U MaHOMETpP COEOUHSIOT MEXAYy co00il BakyyMHbIMU LuiaHramu. Eciu coOupaercs
npubop Ha HUIMdax, BCe OHU JOJDKHBI OBITh MPEIBAPUTENHHO CMa3aHbl BaKyyMHOM
cmaszkoi. [leperonsiemoe BeiecTBo moMemaroT B konOy KisiiseHa, COeUHSIOT CUCTEMY
C BakyymMOM (i1 3TOM WEIM Jydllle BOCIHOJb30BaTbCA TPEXXOJOBBIM KpaHOM) U
MIPOBEPSAIOT TEPMETUYHOCTD CUCTEMBI C TOMOIIBI0 MAHOMETPA.

Hepezonky 6 86aKyyme 003a3amenbHo npoeoo;lm 6 3AUWUMHbBIX OUKAX UIU macke!

[Io mocTwkeHMH HYXHOTO BaKyyMa HauyMHAIOT HarpeBaHue KoioObl, B xome
MEPErOHKH CIEIAT 3a TEMIEPATypOr U JaBiIEHUEM. /[ KOHTPOJIS 1aBIE€HUSI B CUCTEME
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KpaH MaHOMETpa NEPUOAMYECKH OTKPHIBAIOT U, CIelaB 3aMep, 3akpbiBaloT. llo
OKOHYaHUM TEPErOHKH CHayayia yNajsioT UCTOYHUK HarpeBa, Koyide Jar0T HEMHOTO
OXJIAJIUTHCS M JIMIIIH TIOCJIE 3TOT0 MEIJICHHO COCIUHSIOT mpubop ¢ atmocdepoi. s
ATOTO CIIEpPBa MOJHOCTHIO OTKPHIBAIOT 3akuM ['opMaHa Ha KanmuiuIApe, 3aTeM OTKPBIBAIOT
TPEXXOJI0OBOM KpaH M TOJBKO TOTJA BBIKIIOYAIOT Hacoc. OCTOPOKHO OTKPHIBAas KpaH
MaHOMETpa, MEJIEHHO BITYCKAIOT B HETO BO3AyX. JTO OCOOCHHO BaXXHO MpPH paboTe ¢
PTYTHBIM MaHOMETPOM, TaK KaK €CJIM KPaH OTKPBITh OBICTPO, TO PE3KO IMOTHUMAFOIIIASICS
PTYTh MOXET pa3OUTh CTEKIISTHHYIO TPYOKY MaHOMETpA.

Ileperonka ¢ BOISIHBIM MNapOM. OTOT METOJ OCHOBaH Ha TOM, 4TO
BBICOKOKHIISIIIIAE HE CMEIIMBAIOIINECS WU Maj0 CMEIIUBAIOIIUECS C BOJOW BEIIECTBA
IIPH IPOIYCKAaHUM Yepe3 HUX BOSTHOTO Tapa YIAETYYUBAIOTCS M BMECTE KOHJICHCUPYIOTCS
B xomomwibHuKe. COOpaHHBIH B TPUEMHUK JUCTWUIAT B BHIE JBYX CJIOCB
HECMENIMBAIOIINXCS KUAKOCTEH Pa3AelsaioT 3aTeM B JIETUTEILHON BOPOHKE.

JleTy4ecTb ¢ BOJSIHBIM ITapOM He SIBJIsIETCSI Crielu(UIecKoil 0COOEHHOCThIO KaKoii-
100 TPYIIBI BEMIECTB, & 3aBUCHT JIMIIb OT JOCTATOYHOTO JABJICHUS Mapa BEIIEeCTBA MIPH
JAHHOW TeMIiepaType W B NMPHCYTCTBUU BOABL. [laBicHHE MapoOB HECMENTUBAIOIIUXCS
BEIIIECTB HE 3aBUCHUT JAPYT OT Jpyra (B OTIWYHE, HAPUMEP, OT CIydas a3eO0TPOIMHBIX
cMmeceil), a oOmiee naBleHUWE NApOB JBYX KOMIIOHEHTOB — OT HMX COOTHOIICHUS.
Temneparypa KUTICHHs T€TEPOTEHHOM CMECH JIOCTUTAETCs JIUIIIb TOT/1a, KOT/1a CYMMapHOe
JABJICHUE CTAaHOBHTCS pPaBHBIM atMochepHoMy. Temmeparypa KUTIEHUS TaKOW CMECH
HIOKE TEMIEpaTyphl KWUIICHHUS HHU3KOKHUIAIIEro KoMmoHeHTa (Boabl). C MOMOIIBIO
NEPETOHKU C BOASHBIM ApoOM YJaeTcsl MeperHatb npu Temneparype okono 100 °C
BEIIECTBA, KUIISIINE CYIIECTBEHHO BBIIIIE.

[Ipubop st meperoHku ¢ napom u3zodpaxken Ha puc. 1.22. TlapoobpaszoBatenb
MPEJICTABISET COOOM METaJUIMYECKUN COCYJ, CHAOXEHHBIM BOJAOMEPHBIM CTEKIOM H
MpeAoXpaHUTENbHON TpyOKO#. TpyOKa ciTy>XKHT /Jis BRIpAaBHUBAHUS JIaBJIICHUS M JOJIKHA
JIOXOJIUTh TOYTH /10 AHA. [leperoHky HayMHAIOT C TOTO, YTO BOJY B MapooOpazoBareie
JIOBOJISIT 0 KHUIICHUS W, MEPEKPHIB 3KUM Ha TPOWHHUKE, HAIMPABISIIOT CTPYIO Mapa B
neperonnyto kondy. [lap mpoxoauT yepe3 meperoHseMyo CMecCh U, YBIEKas 3a coOOu
MEPETOHACMBI KOMIOHEHT CMECH, TOCTyNaeT B XOJOJWJIBHUK W Jlajee B BHUIE
KOHZIeHcaTa B pueMHUK. OOBIYHO MEePEeroHHYI0 KO0y Takke HarpeBaloT, YTOOBI B HEH
HE KOHJICHCHUPOBAJICS BOASHOW map. [leperonky BemyT 0 TeX MOp, MOKa JUCTHIUISAT HE
nepecTaHeT pazuensaThes Ha aBe (a3el. Korma OyneT meperoHsAThCs TOJNBKO BOJA,
OTKPBIBAIOT 32XKMM Ha TPOMHHWKE M JIMIIb TOCIE STOTO MpEeKpallaloT HarpeBaHHE
MapoBHKaA.
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Puc. 1.22. I[Ipubop onsa nepeconku ¢ 600siHbIM NApom: 1- sooomepHas mpyoxa, 2—
npeooxparumenvHas mpyoka; 3— naponoosooswjas mpyoxa, 4 — napoomeoosuias
mpyoka, 5— xonoounvHuk Jlubuxa, 6— anioudxnc, 7— npuemHux, 8- nepecoHHas Koioa;
9— eopenku; 10— napoobpazosamens, 11 — mpotinux; 12— 3axcum

O4ncTKa OpPraHUYECKUX BEIIECTB IMMyTEM MEPETOHKH C MApOM YacTo JAeT JydlIue
pe3yabTaThl, 4eM 00bIuHas neperonka. Oco0eHHo oHa 3¢ (HEeKTUBHA B TEX CIydasiX, KOT1a
OYHUCTKE MOJJICKUT MPOIYKT, CUIILHO 3arpsi3HEHHBIN CMOJIUCTHIMU BEIIECTBAMMU.

3ananmue:

Bapuant 1. ®pakunoHHas neperoHka. 3aJaHue MOJIy4YHuTh y IpenoaaBareid. B
OTuYeTe JODKHO OBITh: TJIaH JEWCTBHM, PUCYHOK YCTAHOBKH. YKAXKHUTE TEMIIEpaTypy
KUTIEeHUA (WM TeMIIepaTypHbId HHTEpBall) OCHOBHOM (ppakiny BelecTna.

Bapuanr 2. [leperonka ¢ BOAsSHBIM MapoM. 3aaHue NOTYyYUTh Y TPErnogaBaTes.
B oruere nomxHO ObITh: MJIaH JIEUCTBUM, pUCYHOK YCTAaHOBKH. YKaXUTE TEMIIEpATypy
KUMEeHUS (WM TeMIepaTypHbId HHTEPBal) OCHOBHOU (PpaKIMu BEIIECTBA.

1.5. Onpenenenue pu3n4eCKUX KOHCTAHT BelleCTBA
®u3nyecKre CBOWCTBA OPraHUYECKOI'0 COEIMHEHMSI OMHUCHIBAIOTCS C MOMOIIBIO
psana xoHcTaHT. K HUM OTHOCSTCS TemIiepaTypa KWUIICHHs, TeMIleparypa IJIaBICHUS,
IUIOTHOCTh, TIOKa3aTelb MPEJIOMJICHHS, ONTUYECKOE BpalleHue (A1 XHUpalbHbIX
coenuHeHuil). KOHCTaHTBI MCMONB3YIOTCS MPU HUIEHTU(GUKALMKA BEUIECTB U CIIyXKat
KPUTEpPUSIMH UYHUCTOTHI COEIMHEHMI. BelecTBO cuuTaeTcs YHUCTBIM, KOTJa €ro
(u3nYecKre KOHCTAHTBl HE U3MEHSIOTCS MOCIIE OUUCTKHU.

1.5.1. OnpeneJsienne TeMnepaTypbl IJIAaBJIEHUS

CBOMCTBO BelleCTBa IMJIABUTHCS MPU CTPOTO OMPEEICHHON TeMIepaTrype OoueHb
CHEIM(PUYHO U 3aBUCHUT TJIaBHBIM O0pa30oM OT MEXMOJEKYJSPHBIX CHJ CIEIUICHUS U
XapakTepa KpPUCTANIMYECKOM peleTku. UucToe BElecTBO IJIABUTCS B OYEHb Y3KOM
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untepBaie temmepatyp (0,2—0,5 °C), a Hanuuume aaxke HEOOJBLIOTO KOJIUYECTBA
npuMecell BBI3bIBAET pacUIMpeHHre TeMiiepaTypHoro uHrtepBaia g0 2—3 °C u Oonee ¢
OJIHOBPEMEHHBIM MTOHUKEHUEM TEMIIepATypPhl TUIABICHUSI.

Jlis yCTaHOBIIEHUS WICHTHYHOCTH HCCIEAYEMOTO COEIUHEHHUS C 3aBEOMbIM
00pa31oM HeIOCTATOYHO (paKTa COBMAICHHUs 3HAUCHU UX TEMIIepaTyp riiaBieHus. bomnee
JIOCTOBEPHBIM SIBJIIETCSI PE3YJIbTAT, MOJYy4aeMblii C TOMOILbIO CMEIIaHHOW npoObl. J{iis
ATOr0 TOTOBAT CMECh MCCJIEIYEMOT0 BEIIECTBAa C 3aBEIOMBIM 00pa3IOM M ONPEACISIIOT
TEMIIepaTypy IUIaBICHUS CMelaHHON mpoObl. CMech pa3HBIX BEHIECTB IUIABUTCA MPHU
Oosiee HM3KOHM TemmepaType, 4eM 3TO XapaKTEpHO AJis 3aBegoMoro odpasua. B atom
Cllyyae TOBOPST, YTO HAOJIOJaeTCa Jempeccusl TeMIeparypsl miaaBieHus. CMmelanHas
npo0a OJIMHAKOBBIX BEIIECTB ACTPECCUM TEMIEPATYPHI IJIABJICHUS HE JaeT.

[Ipu sKCHEepUMEHTANIBHOM OMPEICICHUN TEeMIEePaTyphbl IUIABICHHUS OTMEYaloT
TEeMIIEpaTypy MOSABICHUS KUIKON (Pa3bl U TEMIIEpaTypy MOJHOTO PaCIIaBICHUS TBEPIOM
da3bl.

OmnpenesieHue TemMneparypbl IUIABJeHUS B Kanwuisipe. Vcnosb3yeMbiid s
TOr0 MpUOOpP COCTOUT U3 KPYTJIOJOHHON KOJIOBI, 3aMOJHEHHOW TEIMJIOHOCUTENIEM
(KOHILIGHTPUPOBAaHHAsl CepHasi KHUCJIOTa, MUHEPAJbHOE WJIH CHJIMKOHOBOE Maciia) U
cHabOxeHHoU mpobupkoit (puc. 1.23). B nmpobupky mnomenieH tepmomeTp. IIpodka, c
MOMOIIIbI0 KOTOPOW TEPMOMETP BCTABJISIOT B MPOOUPKY, UMEET MPOPE3b JIJIsi COOOIIECHUS
BHYTPEHHETO MPOCTPAHCTBA C aTMOC(Epoit.

[IpenBapurenbHO  BEIIECTBO  THIATENBHO  PACTUPAIOT U BBICYIIMBAIOT.
TonkocTeHHbIN Kanuwuisip (BHyTpeHHu nuametp 0,7—I1 mwm, anuHa 3—4 cM) J0JKEH
OBITh COBEPILIEHHO CYXUM U YUCTHIM. /{7151 yIIJIOTHEHUS BEIIECTBA KAMJUISIP C BEIIECTBOM
HECKOJIbKO pa3 OpocaioT uepe3 IOCTaBICHHYIO BEPTUKAIBHO CTEKJISHHYIO TpPYyOKy
(mnametpom okosio 1 cMm u gmaon 40—350 cm). BeicoTa cTonOuka BemecTBa B Kamuiuisipe
JIOJKHA OBITh OKOJIO 2 MM, pacxoj]i BELIECTBAa IMpH 3TOM He mpesbimaer 1 wmr. s
MPUKPEIUIEHUS KallUJUIsipa K TEPMOMETPY OOBIYHO UCIOJIb3YIOT PE3UHOBOE KOJIEUKO (TIpHU
HarpeBanuu He Bbilie 120—140 °C) wnu ToHKYI0 mpoBOjouky. CTOJIOMK BeliecTBa B
Kanuuisipe A0HKEH HaXOUThCS Ha YPOBHE CEpe/IMHBI IIaphKa TEPMOMETPA.

Ilepen HauanoM HarpeBaHUsi HEOOXOIMMO OLCHUTH  MPEANOJAraeMylo
TEMIIepaTypy IUIABJICHUA IO CIpaBOYHOM auTeparype. Pekomenayercs 3a 10—20 °C no
npeArnojaraeMoi TeMrnepaTyphl IJIaBJICHUS MOBBIIIATH TEMIEPATYPY CO CKOPOCTHIO HE
oomee 1 °C B MuHYTY, a B Tporecce IuiaBiaeHus eme MmemieHaee (He 6omee 0,5 °C B
MUHYTY).

Jlnst onpeneneHus TeMiepaTypbl IUIaBI€HUS BBICOKOIUIABKUX BellecTB (Bhie 250
°C) nenecoodbpa3Ho UCIIOIb30BaTh MeTAIUINUECKU 010K (puc. 1.23 6).
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a) 6)

Puc. 1.23. IIpubopwvl 05 onpedenenuss memnepamypvl niaeleHus 8 Kanuuisape. d
— CMEKIAHHBIU C JHCUOKUM menjoHocumenem, 0 — memaniudeckuu 0Onok: I —
nooceemka, 2 — omeepcmue 071 HAOII0OeHUs.

OmnpenesieHne TeMneparypbl IUIABJEHUSI MOJ MHKPOCKONOM. DTOT METO]
apnsgercs Oosiee TOUHbIM. [Ipu HaGMIOEHNN TOBENEHUS BEIIECTBA MO MUKPOCKOIIOM,
CHaO>KEHHBIM TPEAMETHBIM CTOJIMKOM ¢ 00orpeBoM (puc. 1.24), Hayano IUIaBlIEHUS
OTMEYalOT B TOT MOMEHT, KOI'/Ia TPaHu U YIJIbl KPUCTAJUIOB HAYMHAIOT OMIaBIsAThCs. C
MTOMOIIIbI0 MUKPOCKOIIA MOKHO 3aMETHUTh TaKXK€ U JIPYTHUE U3MEHEHUS, POUCXOISIIUE C
BELIECTBOM IPU HarpeBaHUM (BO3TOHKA, K3MEHEHUE (POPM KPUCTAIIIOB U T. II.).

Puc. 1.24. Cmoauk 015 onpedenenus memnepamypbvl nAae1eHUs N00 MUKPOCKONOM.
1 — npedmemnoe cmekio ¢ eewecmeom; 2— CMEKIAHHAA KpbluiKa, 3 — 00beKmus
MUKpOCKona, 4 — mepmomemp,; 5 — Hazpesamenvhvili CMOIUK

[IpeamMeTHOE CTEKIIO € HECKOJIBKMMM KpPHCTAUTMKAMHM BEIIECTBA, HAKPBITOE
MTOKPOBHBIM CTEKJIOM, KJIQTyT HAa CTOJUK MHKPOCKOTIA, CHA0KEHHBIN 3JIEKTPOCITHPATBIO
s ogorpeBa. HarpeBarenbHbIN cTONMMK 000OpyaoBaH TepMoMeTpoMm. C MOMOIIBIO
CHUCTEMBI 3epKaJl TIOKa3aHHWs TEPMOMETpPAa MOXKHO BHJIETh 4epe3 OKYJISpP MHUKPOCKOIIA,
OJIHOBPEMEHHO HaOJIojas 3a BEIIeCTBOM (OKYJsip pasfeieH Ha JBa MOJs).
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Tpanchopmarop obecrieynBaeT >kelaeMyr0 CKOPOCTh HarpeBa. YCJIOBHS TOBBIIICHUS
TEMIIEpaTyphbl B 3TOM CIIydae Takue ke, Kak U MpH MJIaBJIECHUHU BEIECTBA B KAUJUIPE.

1.5.2. Onpenesienne TeMnepaTypbl KUIIEHUS

TemnepaTypa KuIeHus, T. €. TEMIIEpaTypa, IpU KOTOPOU TABICHHE MTapa )KUIKOCTU
CTAHOBUTCS PAaBHBIM BHEIIHEMY [ABJIICHUIO, 3aBHUCUT OT MOJIEKYJSIPHOM Macchl M
CTPOEHUS KUIKOTO BEIIECTBA, OT CHJI MPUTSIKEHUS MOJIEKYJ )KUJIKOCTH JPYT K IPYyTy U
OT COCTaBa HUJAKOCTH, €CIIM OHa IpelacTaBisieT coboi cmech BemecTB. Jls
WHIWBUIyaTbHBIX BEIIECTB TEMIIEpaTypa KHUIIEHUS SBISETCA  crHelupuyecKon
KOHCTaHTOM, XapaKTEepU3yIOLIEH UX YUCTOTY.

TeMmrepaTypy KUIEHUSI MOXKHO OMPEIETUTh KaK B MapoBOil, TaK U KUAKOH (asze B
oObIYHOM TpuOOpe MJIsE MPOCTON MeperoHku. JlJis 4YMCTBIX BEILIECTB OIpECICHHUE
TEeMIIepaTypbl KUTIEHUS B MMapax JaeT 0ojiee TOUHbIE pe3yibTaThl, TAK KaK TeMIlepaTypa
mapa He 3aBHCHT OT HE3HAUMTEIbHBIX KOJIEOAaHUN TemrepaTypbl BHYTPH >KUIKOCTH,
HEN30€KHBIX MPU €€ HEITOCPEACTBEHHOM HarpeBaHuu. J{efcTBUTENbHO, B HUKHUX CIOAX
XKUJKOCTh BCErJa HECKOJBKO IMEpPErpera, TaK KaK HAXOAMUTCS MOJ AOMOJHHUTEIbHBIM
THJIpaBIMYECKUM JaBiieHueM. Bo u30exxaHue CUIbHBIX MEePEerpeBoB, MPU OMpeIeICHUH
TEeMIIEpaTypbl KUIMIEHUS HEOOXOAUMO MPUMEHATh OaHU U MOJACPKUBATH PABHOMEPHOE U
HENPEPBIBHOE KUINEHUE KUAKOCTU. [Ipu ompenesnieHnn temMmnepaTypbl KUIIEHHUS B Napax
BcerJa TpeOyeTcsi HEKOTOPOE BpeMsl ISl yCTAaHOBJICHUSI TETNIOBOT'O PABHOBECHSI.

TemmepaTypy KumeHuss Manoro koiudectBa BemiectBa (0,2—1 wmu) ymo6HO
ornpeaensTh 1o crnocody CruBonobosa. Ha qHO mIMPOKOro TOHKOCTEHHOTO 3aILIaBICHHOTO
CHU3Y Kamuuisipa AuameTpoM 3—4 MM NOMEIIAIOT KaIUull0 HMCCIETyeMOM XKUIKOCTH.
3aTeM B 3Ty JKHJIKOCTb IMOTPYXKAKOT JAPYroi, OYEHb TOHKHMI KallWLISAP, 3aIUIaBICHHBIN
cBepxy (puc. 1.25).

Puc. 1.25. Ilpubop onsa onpedenenus memnepamypol kunerus no Cueono6o8y

Kanwinsipel OpUKpEIUIsioT K TEPMOMETPY M HarpeBaloT B mpubope s
onpejeseHusl TeMIepaTypbl ImiaBieHus (cM. puc. 1.25). Buagane u3 BHYTPEHHETO
Kamwuisipa BBIIETSAIOTCS peAKue My3blpbku Bo3ayxa. Korma Oyaer mgocTurHyta
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TeMIeparypa KHUIEHHs, oOpa3yercs IENOoYKa IMy3bIPbKOB,  IOJAHHMAIOIIASCS
PAaBHOMEPHOU CTPYEH.

1.5.3. OnpeneJieHne NJIOTHOCTH

[ImoTHOCTH BellecTBa ONpEAeAoT, Kak mnpaBuio, npu 20 °C um OTHOCAT €€ K
IJIOTHOCTU JucTUiUMpoBaHHON Boawl mpu 4 °C. Ilostomy B jnmTepatype OOBIYHO
BCeTpevaercs obosHauenue miotHoctH WC4?°. JIis M3aMepeHus IUIOTHOCTH TPUMEHSIOT
apeoMETPbl U MUKHOMETPHI.

ApeoMeTphl TMPEICTABIAIOT CO0O0M 3amasHHBIE ¢ OOOWX KOHIIOB CTCKIISTHHBIC
TpYOKH C paclIupeHueM KHU3Y, KOTOPOE YACTUYHO 3aM0IHEHO ApoObio. B BepxHeil y3koin
YacTH apeoMeTpa UMEETCS 1IKajla C AeJICHUSAMHU, O3BOJIAIONIAs ONPEAEHATh IIIOTHOCTD C
TounocThio 10 0,001 r/cm?. McnbITyeMyI0 KHAKOCTh HAIMBAIOT B LUIMHJD, B KOTOPBIN
JIOJKEH CBOOOJHO MOTPY>KaThCs apeoMeTp, HE KacasiCh CTEHOK. ApeoMeTp He CleAyeT
BBIITYCKaTh U3 PYK, IOKA HE CTAHET OYEBUJIHO, YTO OH I1aBaeT. OH HE JOJKEH KacaThbCs
nHa. OTcyeT MPOU3BOMAAT MO BEPXHEMY MEHHUCKY >KUIAKOCTH. YIOOHBI apeoMeTphbl C
BMOHTUPOBAaHHBIMH B HHUX TEPMOMETpaMH, 4YTO TO3BOJSET OJHOBPEMEHHO C
oTpe/ielICHUEM TIIOTHOCTH (DUKCUPOBATh U TEMIIEPATYPy U3MEPEHUSI.

[InoTHOCTH BemecTBa ¢ ToYHOCTHIO 10 0,0001 r/cM® MOKHO H3MEPHUTEH C OMOILBIO
MUKHOMETPA, KOTOPBIH NMpeAcTaBiisieT co00il MalleHbKYI0 MEPHYIO KOJIOY BMECTUMOCTBIO
ot 1 1o 10 mi.

YUCThIN U CyXOW TMKHOMETP B3BEIIUBAIOT, 3AIIOJIHAIOT JUCTULIMPOBAHHOM BOJIOM,
TEPMOCTATUPYIOT TpH (UKCUPOBAHHOM TeMIlepaType M BHOBb B3BEIIMBAIOT. Bomy
YAQISIOT U, 3aII0JIHUB BBICYILICHHBIN IMKHOMETP UCCIIENYEMOU KUAKOCTBIO, ONPEAEISIIOT
ee Maccy (Takke mpu GUKCUpoBaHHOM TeMiieparype). OTHOILIEHHE MOJYyYeHHONH MacChl K
Macce BOAbl B 00beMe MUKHOMETpa, npuBeaeHHoW K 4 °C, COOTBETCTBYET IJIOTHOCTHU
HCCIIElyEMOT0 BEIIECTBA.

1.5.4. OnpenesieHue mokasareJsi NpeJoOMJICHUS

B ocHoBe Meroma pedpakTOMETPUHU JIGKUT OIpPEACICHUE IOKa3aTels
JYYENPeIOMIICHUST JKMJIKOCTH WJIM pacTBOpa TBEpAOoro BemiectBa. Korma Jyd
MOHOXPOMAaTHYECKOI'0 CBETAa MEPEXOJUT M3 OJHOW Cpelnbl B APYTyI, CKOPOCTh €ro
pacnpocTpaHeHus: u3MeHsietcs. Ha rpanunie pasnmena cpel M3MEHSETCS TaKkKe U ero
HaTpaBJIeHUE (€CITU JTyd POXOIUT FPAHUITLY pa3jiena He epreHauKyIspHo). [loka3aTenb
NPEIOMIICHUsI N TPEJICTaBIsieT COOOM OTHOIIEHHWE CKOpPOCTEH CBeTa B JIBYX cCpeaax
(0OBIYHO BO3TyX M UCCIeAyeMast )KUIKOCTh). [lokazaTenb npeaoMiIeHns 3aBUCUT OT psiaa
(aKTOpPOB: YHCTOTHI BEIIECTBA, TEMIIEPATYPhl, JUIMHBI BOJHBI MPOXOMISIIETO CBETa M
KOHIICHTPAIIUH BEIIECTBA (11 pAaCTBOPOB).

OnpeneneHre  TMOKa3aTeias  MPEIOMJICHHS — OCYHIECTBISIOT €  MOMOIIBIO
pedpakToMeTpoB. B oTeuecTBEHHON MpPaKTUKE IMMPOKO HCIOIB3yeTCs pedpakToMeTp
NP®D-22 (puc. 1.26).
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Puc. 1.26. Pegppaxmomemp HUPD-22: | — okyrap;, 2 — eepxuee noaywapue
UMepUMenbHOU 20106KU,; 3 — mepmomemp, 4 — oceemumeibHble 3epKala; 5 — HUJCHee
noayuiapue usmMepumenbHol 20106KuU; 6 — MAXOBUKU,; 7— OKOWKO OJis OCEEUjeHUsl UKAIb

OOBIYHO MOKa3aTeNb MPEJIOMIICHUS CBETA MPUBOJIUTCS UIsl CIEKTPaIbHOU JTUHUU
XKeNToro HatpueBoro riameHu (D-nunaust ¢ AnuHON BOJHBI 589 HM). 3anuch 3HAYEHUS
MOKa3aTeNsl MPEJIOMIIEHUSI COMPOBOXKIAIOT YKa3aHUEM JUIMHBI BOJIHBI (IIOJCTPOYHBIN
MHJIEKC) U TeMIIepaTypbl (HaACTpOUYHBIM UHAEKC), HarpuMep [loBbllieHne TeMneparypsl
Ha | °C, Kak npaBWIO, IPUBOJUT K YMEHBIICHUIO BEJIMYHMHBI ITOKA3ATENS MPEIIOMIICHUS
Ha 0,0005 u HaoOOPOT. DTUM MPABUIOM MOXKHO TMOJI30BAThCS MPH HEOOXOIUMOCTH
CONOCTABJICHUSI PE3yJIbTaTa U3MEPEHUS CO CIIPAaBOYHBIMU JAHHBIMH, €CIIU ONPEACICHUS
BBIIIOJIHEHBI IIPU pa3HbIX Temneparypax. [loka3arens nperioMIEHUS ONPEESIOT C
ToyHocThiO 710 0,0001.



97

3. CHHTE3 OPTAHMYECKHUX COEJIUHEHUNA

CTyneHThl JOJKHBI HAYYUTHCS SICHO U TOYHO OMHUCHIBATH IPOBEICHHBIC HUMHU
CHHTE3bl OpPraHWYECKHX BemiecTB. s 3TOro mo Kakmaol padoTe, BBITOJHCHHOW B
1abopaTOpuM, OHU COCTABJISIOT OTYET, KOTOPBIM 3aHOCUTCS B pabounii xypHai. OaHa u3
dbopm BeaeHUs pabodero KypHajia MpUBEIcHA HUXKE.

[lepen Tem kak NPUCTYNHUTH K BBINOJHEHHUIO JIAOOpAaTOpHON PabOTHI, CleayeT
BHUMATEIIbHO M3yYHWTh CHHTE3 M OOpaTUTh 0CO0OC BHHMaHWE Ha BOMPOCHI TEXHUKH
Oe3omacHoCcTH. B pabouem xypHaje yKa3pIBalOT Ha3BaHWE Tperapara U JUTEepaTypPHBIN
HMCTOYHHK, OTKYyJa B3ATa MPOMHCH (PYKOBOJCTBO WJIM KypHaJI, TOM, CTpPAaHUIIA, TOJ U
MecTo u3naHus). Jlamee NMpUBOASAT ypaBHEHHUS] OCHOBHOTO M TOOOYHBIX MPOIIECCOB,
YKa3bIBaIOT MAaCCOBBIC U MOJISIPHBIE COOTHOIIICHUS PEArupyOIIUX BEIIECTB, OMUCHIBAIOT
MpruOOp, MEPEUHCISIIOT TJABHBIC ATAllbl CHHTE3a C YKa3aHWEM YCIIOBHM ITPOBEICHMUS
peakiuu (TeMrmeparypa, MpOJOKUTEILHOCTh U T. J.) U METOJOB KOHTPOJIS 3a €€
TEUEHHEM, CIOCOO BBIJICJICHUS M OYMCTKH CHHTE3UPYEMOI'O BEIIECTBA, BBIXOJ €r0 B
rpaMMax M MPOIEHTaX OT TEOPETUYECKH BO3ZMOXKHOTO.

Ommcanue mabopaTopHOM pabOTHI BEACTCS B MPOIECCE €€ BBHIMOIHESHHS WU Cpa3y
ke 1mocie okoHuaHus. [Ipu 3TOM BeJeHHE YEpPHOBUKOB HE JONMyckaeTcs. B oTueTr He
CIeAYyeT MEePEeNUChIBaTh UCIOJIb30BAHHBIE METOAUKH; OMUCHIBAECTCS JIUIIL TO, YTO OBLIO
CIeNaHO B JACHCTBUTEIBHOCTU. B oTueTe MOMKHO OBITH OTPAKEHO, MPOUCXOIUIIO JH B
X0/ pEaKIMu TOSBIICHUEC WM HMCYE3HOBEHHE OKPACKH WM OCaJKa, BBIJICIICHHE Ta3a,
CaMOIIPOU3BOJILHOE TOBBIIIEHUE TEMIIEPATYPhI U T.J., KaK KOHTPOJIUPOBAJIOCH TEUCHHE
peaKIuu, KaKk ONpeAesuICs €€ KOHEIl, KaKOB BBIXOJ] HEOUMIIIEHHOTO mpemnapara. Ecinu
OYKMCTKa BEIIECTBA IPOBOJWIACH TEPErOHKOM, TO B OTYETE YKa3bIBAIOT, KaKOE
KOJIMUYECTBO BEIIECTBA OBUIO B3SITO IS NEPETOHKH, YWCIO W MAacCy BBIJIEICHHBIX
dbpakuii, TemmnepaTrypy WX KumneHwms. [Ipn omucaHuM KpHUCTAUIM3AlMM YKa3bIBAIOT
KOJIMYECTBO B3SITOTO Mpernapara U pacCTBOPUTENS, TEMIEpaTypy IUIABJICHUS 10 U MOCTe
KpUCTAJUIM3ALIMK, KOJIMYECTBO Tperapara, MoJIy4eHHOr0 MOoCce KPUCTAIUIU3alluu. 3aTeM
OTIMCHIBAIOT (PU3NYECKUE U XUMUYECKUE METO/IbI, MCIIOJIb30BaHHBIC I UICHTU(UKAIINT
CUHTE3MPOBAHHOTIO BEILIECTBA.

Haiinennple isi  CHHTE3UpPYyeMOTO  BeliecTBa  (PU3WYECKHE  KOHCTAHTHI
(TemmepaTtypa KHUIIEHHUS, TemIeparypa IUIaBICHUS, IUIOTHOCTh, KOA(PHUITUEHT
MPEJIOMJICHUSI) COIOCTABJISIOT C JIMTEPaTypHBIMH JaHHBIMU, TPUBEACHHBIMH B
COOTBETCTBYIOIINX CITPABOYHUKAX.

[TonyunB mocyay A BBIMOJHEHHUS J1a0OpaTOpHOW pabOThI, CTYIEHT, MPEXKJE
BCETO, COOMpAET YCTAaHOBKY [JIsi MpOBEeJAeHUs] cuHTe3a. [locie 3Toro oH mojaydaer
HEO0XO0IMMbIC PEAKTUBBI M MPUCTYMAET K padoTe.

dopmMma 3anncu B padodeM KypHaJie

Ortuer cryaeHTa ¢dakynpTeTa TPYIIIIbI

10 CUHTE3y (Ha3BaHME MpernapaTa)

Pabora Hauara

OxoHueHa

1. Ha3zpanue pykoBoJicTBa
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2. YpaBHEHHE peaKkIuu
3. MexaHu3M peakuuu
4. YpaBHEHHS TTOOOYHBIX PEaKIUi
5. CBolicTBa CHHTE3UPYEMOT'O BEIIECTBA 110 JINTEPATYPHBIM JaHHBIM:
® MOJ. Macca,
e T.IUI,
® T. KU
® I[UJIOTHOCTb,
® [I0Ka3aTesb MPeIOMIICHUS
6. OcoOeHHOCTH mMpemapata U MOOOYHBIX TMPOAYKTOB, KOTOPHIE HEOOXOIUMO
YUUTBIBATh MPU CUHTE3E (SII0BUTOCTD, FOPIOYECTD, JIETYUYECTh)
7. CBOICTBA MCXO/IHBIX BEIIECTB, IPUMEHSIEMbIX B CHHTE3€
Mon. [LnotHOCT|COonepxkanue| [[pumedan

dopmyna T. ., °C |T. kum., °C
pMY Macca ’ ’ b , % e

8. PacyeT KoIM4YeCTB BENECTB, HCOOXOIUMEBIX JIJII CHHTE3a

KomnuectBo
< BEILIECTBA 110
=) KosmnuectBo BemiecTna no
O | YpaBHEHHUIO (B N36bITOK o
o} PYKOBOJACTBY =
= rpamMmax) z
]
@ UCXOJIS U3 >
@]
S B [IepecyeTe Ha =
= 3aJJaHHOT | B TIepecyeTe b =,
3 Y Ha 3aJ1aHHOE XUMITACCKH =
™ (V)
8 | moms r %o
as KOJIUYECT ancroc

Ba r MJI r MOJIb

9. Teopetuueckuii BeIxos (T, %)

10. Beixon o pykoBoJCTBY (T, %)

11. Cxema npubopa

12. I'naBHBIE 3TaIbl CUHTE3a

13. Mepbl 110 TeXHHKE O€30MaCHOCTH

14. Onucanue xo/a cuHTe3a (ONMUCAHKE oTepaluii, HaOIACHUS, OOBICHEHHMS )

15. OuuncTtka cbIporo nNpoaykra

16. KoHcTaHTBI MONyYeHHBIX BellecTB. Brixoa (B rpamMmax W B IMPOLIEHTaX OT
TEOPETHYECKOTO)

[loanuce pyKOBOIUTENS O 3a4ETE.
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3.1. Peakuyuu HyK1€0(punvoHo20 3ameuieHus
3.1.1. 2-Xy10p—2-MeTWINIPONIAH

+ HCl > ‘ + H,0

OH Cl

Peaxmusvl: 2-memunnponanon-2 — 37,1 e, KoHyenmpupo8arnHas X10p0o8000poOHas.
kucnroma — 250 mn, pacmeop euopokapbonama Hampus 5%.

B kpyrinogonnytoo Tpexropiyio KosilOy, BMecTUMOCTBIO 500 My, CHaOXEHHYIO
MeXaHu4eckor memankon, nomemaiot 37,1 r (47 mn) 2-metunmnponanona-2 u 150 mn
KOHLIEHTPUPOBAHHOMN XJOPOBOJAOPOJHON KHUCIOTHL. PeakMOHHYI0 CMECh MHTEHCUBHO
nepememmBarOT 30 MHUHYT mpu KOMHaATHOW Temmeparype. CoaepKumoe KoJObI
MEPENNBAIOT B JICUTEIBHYIO BOPOHKY. ClOSIM NalOT pa3ienuThcs B TeUeHHE 15 MuH.
Opranuyeckuil clioil OTAENAIOT, MPOMBIBAIOT BOJOW, 5% pacTBOpOM rujapokapOoHaTa
HaTpHs U CHOBA BOJOM. 2-XJI0p-2-METUINPOIIAH CylaT 0€3BOJAHBIM XJIOPUJIOM KalbLus
U TIEPETOHSAIOT.

Xnop-2-MeTUInponal — OECIBETHAsI >KUAKOCTh C XapaKTEPHBIM CJIaIKOBATHIM
3armaxoM. Beixog 41,7 r. T. kun. 51-52 °C. np?® 1,3857.

3.1.2. YkcycHOOYTHI0OBBIN 3¢up

0 H,SO, Q
)J\ + /\/\OH D )J\ /\/\ + H0
OH @)

Peaxmusvi: YVrcycunas xucnoma nedsnan 10 mn, w-6ymunoswiti cnupm 15,4 ma,
cepnas xuciroma (d = 1,84 a/mn), kapbonam nampus, Xxa0pud Kaivyus (uiu cyivgam
Hampusi 0e3600HbI1L).

B kpyrnogonnyiwo konly emkocThio 50—100 mn namuBator 10 mun jeastHOM
YKCYCHOM KHCIIOTHI, 15,4 M1 H-OyTHIIOBOTO criupTa U | MJI KOHIIEHTPUPOBAHHOM CEpHOU
kucnotThl. Konly coeuHsoT ¢ ABYporuM (popiiroccoM, B KOTOPBINA BCTaBJI€HA KalleJIbHAs
BOPOHKA M BOJISTHOM XOJOIWIBHHK C «JIOBYIIKOW» JUIS BOJIbI, M HATPEBAIOT HA MECUYAHOU
oane (puc. 3.1.).
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Puc. 3.1. Ilpubop onsa nonyuenus yKcycHooymunogo2o sgupa: 1 — kpyenooonunas
Konba, 2 — 08ypoeuti popumocc; 3—.kaneivHas 60pOHKA, 4 - «108ywKa» s 600bl; 5
— XON0OUNIbHUK

Peaknnonnass cMmech n0oKHA KumeThb. llocTeneHHO B «IOBYIIKE» coOUpaercs
KUJKOCTb, pasleisomascs Ha aBa ciosd. HwxHuil cioil (Boay) CIuMBalOT B MEPHbBIN
HWIMHAP, a BEepXHUM (cMech OyTHIIOBOrO cnupTra W OyTHialerara) BO3BPAILAIOT C
MTOMOIIBI0 KaleJIbHOH BOPOHKH 00paTHO B KOiOy. Peakius cumTaeTcs 3aKOHYCHHOM,
KOT/Ia KOJMYECTBO BBIJICTUBIIEHCS BOABI OYJIET PAaBHO BHIYMCICHHOMY IO YPAaBHEHHIO
(nmpumepHo yepe3 3,5—4 u). [locne oxnaxkaeHus peaKIMOHHYIO CMECh MEPEIUBAIOT U3
KOJIOBI B JICIMTENIbHYIO BOPOHKY, IPOMBIBAIOT BOAOM, 3aTeM 10% pactBopom kapOoHaTa
HaTpus (10 HEUTpaJbHOM peakIMu IO JIAKMYCY) U CHOBa BOJION. YKCYCHOOYTHIIOBBIN
a¢up cyumar XJIOpUIOM KalblUs WIA IPOKAJIEHHBIM CyJb(aToM HATpUs U MEPErOHSIOT
u3 KoJIOwI ¢ nediermaropoM. CtuparoT gpaxiuto, kumsryro mpu 123—128 °C.

YkcycHOOyTHIIOBEIH 3(pup (OyTHmaneTaT) — OeciBeTHas )KUIKOCTh, CMEIITMBACTCS
c astaHosoM u 3¢pupom, B 100 r Bogel mpu 25 °C pactBopsercs 0,5 r. Beixon
yKkcycHOOyTHnoBoro >¢upa 13,5 r. T. Kun. 124—126 °C, np?® 1,3950.

3.1.3. YkcycHOM30aMuJI0BbIi 3¢up

o H,SO, Q
)J\ ’ )k + RO
OH OH 0o

1. Cnocod mnousydyeHusi ¢ yJaajJleHMeM BOAbl A3€0TPONHON OTHOHKOHW ¢
U30aMWIOBBIM CIUPTOM

Peaxmusvl: Vrcycnasa xucnoma neoamnas 8,5 mn, uzoamunoswvii cnupm 13 mi,
cepnas kucioma (d = 1,84 o/mn), kapbonam nampus, X10puo Kaivyus (Ui 6e3600HbLl
cynbham Hampus).

Meroanka paOoThl aHAJIOTHYHA OMHCAHHOM B CHHTE3€ «YKCYCHOOYTHJIOBBIM
apup». OcHoBHas  ¢pakuus otronsercs npu 138— 142  °C. Beixon
yKCyCHOM30aMuioBoro s¢upa 13,5 1.
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2. Cnioco0 noJry4eHus1 ¢ yaajieHueM BOJbI a3€0TPONHON OTTOHKOM ¢ 0€H30J10M

Peaxmueuvl: Yrcycnas xucnoma (80%) 10 mn, uzoamunossiii cnupm 13 ma, cepnas
kucnioma (d = 1,84 2/mn), b6enzon, kapbonam Hampus, X10pud Kaibyus (uiu 0e3600HblLL
cynvam Hampus,).

B xpyrinogonnyto kondy emkocTsio 50—100 M HanuBaroT 13 M1 ©30aMUIOBOTO
cnupra, 10 M 80% ykcycHoW kuciaoTel, 12,5 mim OeHzona u 2—3 Karum
KOHIIEHTPUPOBAHHOM cepHOM KHUCIOTHI. Konby COeMHAIOT Yyepe3 «JIOBYIIKY» JJIsi BOJbI
C oOpaTHBIM BOJSIHBIM XOJIOAMJIBHUKOM (puc. 3.2.) U HarpeBaroT Ha mecyaHou OaHe 10
CWJIBHOTO KUIIEHUSI PEAaKIIUOHHON CMECH.

Puc. 3.2. Ilpubop c nacaokoti 01 omoenenusi 600vi: 1 — Kpyenro0oHHas konba, 2—
Hacaoka 011 omoeneHust 600bl, 3 — X0JI00UTbHUK

OTtrousroumecs napbsl KOHACHCUPYIOTCS B 0OpaTHOM XOJIOJUIbHUKE, U KOHJIEHCAT
MOMNaJIaeT B «JIOBYIIKY», IJie pacciauBaeTca. HwkHU (BOAHBIN) CIIONW MEPUOTUUYECKHU
CJIIMBAIOT B MEPHBIN UUIUHAP. Bepxuuii cnoii, cocrosuuii u3 0eH3oia, n30aMujaneTara,
YKCYCHOM KUCJIOTBI U M30aMHJIOBOTO CITUPTA, IO MEPE HAKOTUICHHS B «JIOBYIIKE)» CTEKAET
oOpaTHO B KoJOy. Peakiusi cuntaeTcss 3aKOHUYEHHOM, KOTJa CJIOH BOJBI B «JIOBYIIKE)
NEPECTAET U3MEHSTHCS WJIM KOTJa BBIIEIUTCS PACCUMTAHHOE MO YPABHEHUIO PEAKLUU
KOJIMYECTBO BOJIbI (0OBIUHO peakuus JauTcst 3—4 4). [lo okoHYaHuU peakiuu pacTBOPbI
M3 PEaKIMOHHON KOJIOBI M M3 «IOBYIIKW» IMEPEHOCIT B KOOy Bropma, cHaOXeHHYIO
TEPMOMETPOM U COCIMHEHHYIO C HUCXOJAIIMM BOJSHBIM XOJOIUIBHUKOM, U OTTOHSIIOT
oensou (mpu 80—=81°C), HarpeBas koj0y Ha necuaHnoit 6ane. [Tocie oxmakIeHUs KOJIObI
Bropia 10 KOMHaTHOM TemmepaTypbl OCTaTOK M3 HEe IEPEHOCSAT B JIETUTEIbHYIO
BOPOHKY, MPOMBIBAIOT ABa pasza Bojaou (mo 25—30 mur), 10% pacTtBopom kapOoHaTa
HATpHS 0 HEUTPAITBHOM PEaKIIUH I10 JIJAKMYCY ¥ CHOBa BOJoM. M3oaMmianeraT (BEpXHHI
CIION) OTHENAIOT OT BOJBI, CIUBAIOT B KOHUYECKYIO KOJIOYy M cCymaT Oe3BOJHBIM
Cynb(haToOM HATPUS WIH XJIOPUAOM Kanblusi. Eciiu BOAHBIN CIIOH HEAOCTATOYHO XOPOIIO
oTnensieTcsa OT 3QUPHOro, K cMecH AO0OABIAIOT 2,5 T XJOpuAa HATPUS U TIIATEIHHO
MepeMEITuBaOT ee. BricainBaHue CHMKAET PAaCTBOPUMOCTBH CIOXKHOTO 3¢upa B BOJIE.
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[leperoHstoT yKCyCHOM30aMUIIOBBIN 3(up u3 KojaObl Bropua wim w3 KpyriiogoHHOM
KOJIOBI ¢ Aedaermaropom, coodupas ppakiuio, KUy B peaenax 138—142 °C.

YkcycHOM30aMuIOBBIN 3dup (M30amMuianerar) — OecHBeTHAs KHUIKOCTb C
MPUATHBIM 3aMaxoM (TpyIIeBas CCEHIHS ), CMEIIMBAETCS C ATaHOJIOM U 3¢upom, B 100 T
Bozbl nipu 25° C pactBopsiercs 0,16 r uzoamunanerara. Boixon ero 13 r. T. kum. 138—
140 °C. np*° 1,4053.

3.1.4. AueTaHnjaujg

0]

Peaxmuevl: Anunun ceescenepecnannwiii 4,5 ma, yKCycuwiil aneuopuo 6,0 ma.

B xonnueckoi koi0e emxoctpio 100 mi cMmemmBaroT 4,5 ma aHuiauHa U 20 M
BoAbl. K monydeHHOW sMynbCUM NOpPUIMBAIOT 6 M yKCycHOro auruapuna. Kondy
3aKpBIBAIOT MPOOKOM C BO3QYLIHBIM XOJIOAWIBHHUKOM M HAarpeBalOT Ha BOJSHON OaHe
(temneparypa Boabl 70—80°C), BpeMss OT BpPEMEHH HHEPIUYHO BCTPAXUBAS
peakinMoHHyt0 cMech. Kak ToJbKO coaep:kuMoe KosObl mepeier B pacTBop (IpUMEpPHO
gyepe3 10 MuH), K010y OXJIaKJal0T CHAaYaIa Ha BO3yXe, a 3aTeM B OaHe ¢ JICITHON BOION.
BolaenuBmmiicss aneTaHuWiIui OTCAaChIBalOT HAa BOpPOHKE broxHepa, MpoMbIBalOT Ha
¢buabTpe HEOONBIINM KOJIMYECTBOM JIEASHOM BOJIBI M CyIIAT HAa BO3AYXE MEXY JIMCTAMHU
GUIBTPOBAIBHON OyMaru. AETaHWIN MOXKHO MEPEKPUCTAIIIN30BATh U3 BOJBI.

Aneranmmun (N-denmnaneramua, antudeOpun, N-aneTruiaHuwIvnH, (QeHuIamMua
YKCYCHOU KHCIIOTBI) — O€CIIBETHOE KPUCTAINTMYECKOE BellecTBO Oe3 3amaxa. U3 Bojibl
KPUCTAJUTU3YETCS B BUJIE POMOMYECKUX JTUCTOUYKOB; pacTBOpsieTcs B adupe, xjiopodopme,
MeTtaHoJe. Berxon ero okono 5,5 . T. mr. 114 °C.

3.2. Peakuyuu numMuHupoeanus

3.2.1. Hukjorekcex
OH
H,SO,
— > + H,0

Peaxmusvl: yuxnozexcanon 50 e; cepnas xucnoma (d = 1,84 e/mn) 3,1 2.

B x0:16y Bropiia Ha 100 M1, COETMHEHHYO C IPSMBIM XOJOAMIBHIUKOM, TOMEIIAI0T
50 r uuknorekcaHnosna, 1,7 Mil CEpHOM KUCTIOTHI M HArpEeBaIOT COACPIKUMOE HA MACIISTHOM
Oane (temmeparypa Gamu 130-140°C). O6pasyromuiicss LHKIOTEKCEH OTTOHSIOT B
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TeueHue 1-2 4, NUCTUIUISAT HACBIIAIOT MOBAPEHHOM COJIbIO, OTIEISAIOT LUKIOIEKCEH B
JIEJIUTEILHOU BOPOHKE.

[{uknorexcen — OecuBeTHAs )KUAKOCTH C pe3kuM 3amaxoM. Beixon 30-32 1. T. kur.
84°C. TTony4eHHbIN NPOAYKT aHAIM3UPYETCS HA HAIMYME KPATHOW CBS3HM C MOMOIIBIO
OpOMHOM U TIepMaHraHaTHOU TPOO.

3.2.2. Tpanc-B-6pomcTupo.a

Br
COOH N
+ 2N32003 + H20 — ©/\/ + 2N32CO3 + Hzo
Br

Peaxmusvlr: oubpomxopuunas xucnoma 15 2; 10% pacmeop Na:COz - 90 mn;
X0poghopm.

B xpyrnoaonnyto k0i0y, CHaOXKEHHYI0 0OpaTHBIM XOJI0IUILHUKOM, TOMEIIAIOT 15
r auOpomkopuyHod kuciotel u 90 mn 10% pactBopa combl W kunsaTaT 1,5 yaca.
Briaenusuieecs KenToe Macio OTICISIOT B JEIUTEIIbHOM BOPOHKE, a BOJHBIM CIIOU
AKCTparupyot xjopodopmom. OOBEAMHEHHbIE OPTaHUYECKUE BBITSKKUA MPOMBIBAIOT
BOJIOM U BbICcymIMBatoT npokajieHHbIM CaCly. XmopodopM OTTOHSIIOT P MOHUKEHHOM
JTABJICHHUH, a OCTATOK MEPETOHSIOT B BaKyyMe C JI00aBJICHHEM HEOOJBIIOTO KOJINISCTBA
THUAPOXUHOHA.

Tpanc B-6poMcTupos — GeciBeTHAs )KUIKOCTH C 3araxoM ruanuiTta. Beixog 6 . T.
kur. 108°C npu 20 mm pr.cr., np?® = 1,6093.

3.3. Peaxkyuu 3nekmpoduivhozo npucoeourenus

3.3.1. 1,2-Tpanc-nnOpoOMIIUKJIOT €KCAH

e D

Br

Peaxmusvl: yuxnocexcen 8,1 2, opom 8 e, xnopoghopm 40 mn, 10% pacmeop
Na>CO:s.

OnbIT NIPOBOANTH B BBITAKHOM HIKa(y!

B konbe, cHaOXEHHOW TEPMOMETPOM, MEIIAIKOHN, KaIleJIbHOW BOPOHKOW M
oOpaTHBIM XOJOJAWJIBHUKOM, PacTBOPSIOT 8,1 r mukiorekceHa B 20 mi xjopodopma u
oxnaxparor pactBop g0 0°C. K mosnydeHHOMY pacTBOpY IIPU HMHTEHCHBHOM
NepeMENIMBaHUN J100aBJISIOT U3 KamnelabHOM BOPOHKH pacTBop 8 T Opoma B 10 mi
xjaopodopmMa TakuMm 00pazoMm, dTOOBI TemIeparypa cMecH He mnpeBbimana 5°C
(OXJTaXKJIEHUE JIBJIOM C COJIBbIO) M B PEAKIIMOHHOM CMECH HE CO3AaBajics 30BITOK Opoma.
(Bce onepanuu ¢ 6poMoM NMPOBOAUTH B pe3nHOBBIX nepuatkax!) [locne nobasnenus
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Bcero OpoMa oxJIaXKJIeHHe MPEeKpalaroT U MePeMeNInBa0T PeaKIMOHHYI0 cMech emre 10
—15 MuH.

PactBopuTens OTrOHSIOT MPHU MOHUKEHHOM JaBiieHWU. OCTaTOK MPOMBIBAIOT B
JenuTesbHol BopoHKe 10% pacTBOpOM cOABL, 3aT€EM BOAOW 1O HEUTPAIbHON pEakLUH,
BBICYIIIMBAIOT [IPOKAJIEHHBIM XJIOPUJIOM KaJIbLIUs U NEPETOHSIOT B BAKYYME.

1,2-Tpanc-pudbpomuukiiorekcan — 0ecuBeTHas KUAKOCTh. Boixon 9 — 10 r.T. xum.
96-98°C mpu 12 MM pT. cT.; np?’ = 1,5515.

3.3.2. IuOpoMKopUYHAS KHCJIOTA
Br

\ COOH COOCH

+ Brp, —»
Br

Peaxmusvl: kopuunas xucnoma 15 e, opom 16 2, xnopoghopm 110 ma.

OnbIT IPOBOAUTH B BHITSKHOM IIKa(y!

B Tpexropnyio konly, CHaOXEHHYIO MEIIAJIKON, KamelbHOW BOPOHKOW W
0OpaTHBIM XOJOIUIBHUKOM, TOMENIaoT 15 r kopuaHoi kuciaoTel 1 100 Ma xmopodopma
U JOBOJAT MOJY4YEHHBIH pacTBOp A0 kumneHus. [Ipu mepememmBaHud K pacTBOpPY IO
KaruisiM 100aBIIsitoT pacTBOp 16 T 6poma B 10 mut xstopodopma. (Bee onmepanuu ¢ opomom
NPOBOANTH B pe3nHOBBIX mepuatrkax!) Ilocne moGaBneHus Tpetw pacTtBopa Opoma
HAYMHAET BBIACIATHCS OCATOK JAUOPOMKOPUYHOM KHCIOTBI, YTO COIMPOBOXKIACTCS
BbIJICJICHHEM Temuia. Bo Bpemsi OypHOIl peakiMy HarpeBaHHE MPEKpallaloT, a 3aTeM
MPOJOJKAIOT M HarpeBaroT emle 30 MUH mocje OKOH4YaHus MpubaBieHus bpoma. 3atem
PEaKIMOHHYI0 cMech oxnaxaaroT 10 10°C, oTGMILTPOBBIBAIOT OCAZOK HA BOPOHKE
broxHepa ¥ mpoMbIBalOT HEOONBIINM KOJIMYECTBOM XOJOAHOTO Xjopodopma. IIpoaykr
CylIaT Ha BO3JyXe.

JInOpoMKopryHasi KUCJIO0Ta — OECIBETHOE KPUCTAJUIMUYECKOE BelecTBO. Boixon 28
r. T. . 197-204°C.

3.4. Peakuyuu 31eKmpo@uivbHozo 3ameuieHus 6 apoMamuiecKkom paoy

3.4.1. m-IuHUTpPOOEH30.I

NO, NO,
+ NaNO; + H,S0, —> @\ + NaHSO, + HyO
NO,
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Peaxmusvr: Humpoobenzon 8,3 mn, cepuas kucioma (d = 1,84 e/mn) 25 mn, numpam
Hampus 12,5 2, kapbornam nampus, SMui08vlll CHUPHI.

PaGoTy BBINOJHATH B BHITSIZKHOM HIKady!

B xpyriononnoit konbe emxocthio 100 Mi1 cMemmBaroT 83 M1 HUTpoOeH3oa ¢ 25
MJI KOHUEHTPUPOBAHHOW CEPHON KHUCIOTHI, MOTPYKAIOT TEPMOMETP B KUIKOCTb U
HarpeBator 10 80—90 °C. 3areM HeOONBIIMMHM TOPUUSIMHU MpubaBisor 12,5 1
TOHKOPACTEPTOr0 HUTpATa HATPHs, CIAEAS 3a TeM, 4TOObI TeMIepaTrypa He MOIHUMAJIACh
Boiie 130 °C. Hurpat Hatpus pacTBopsieTcs, CepHasi KUCIIOTa MyTHEET, U HaOII0JaeTcs
cmaboe BBIIEICHUE OKCHUIOB a30Ta. OOpa3yromuics M-TAHATPOOCH30J1 BCILIBIBAET B
BHJIE MaCIITHUCTOTO ciiod. HarpeBanue npoaoskaroT emte 30 MuH, OKa BCSL peaKIMOHHAS
cMech He niepeiieT B pactBop. [locie aToro conepxumoe kosiobl oxnaxaatoT 10 70 °C u
P SHEPTrUYHOM IEPEMENIMBAHUYU BBUIMBAIOT B CTakaH ¢ 120 r TOJYEHOro JbAa. M-
JluauTpoOEH301 BeIIETISICTCS B BUAC KenTol amop(dHO Macchl. [1o oxmaxaeHuu KUCTbIi
pacTBOp JCKaHTAIMe CIMBAIOT C OCajka, JOOaBJISAIOT K mocienHeMy 50 Ml BOIBI H
HarpeBaroT J10 KUMeHus. m-J{MHUTPOOEH30I1 pU STOM IJIaBUTCA. 3aTEM BOJY CIMUBAIOT U
MOBTOPSIIOT TY )K€ OTIEPALIHIO, 100aBJIss K BOJIC KapOOHAT HATPHS JI0 IIETOYHON PEaKIIUU.
OxnaauB pacTBOp, CIMBAIOT BOJAY 4Yepe3 (MIbTP, a OCTABIIMMHCSA HA THE CTaKkaHa M-
JUHUTPOOEH30J1 (B BUJIE TBEPAOM JICMEIIKM) €lIe ABa pa3a IUIaBAT B YUCTOM BOJE,
J00aBIIsist KaxKapli pa3 mo 50 MJ1 BOJBI U CIUBAasi OXJIAKJICHHBIA PAcTBOP Yepe3 TOT Ke
¢bunsTp. Hebonbimoe KOMMYECTBO 3aJ€pKaHHBIX (DUIBTPOM KPHUCTAILIIOB MPOMBIBAIOT
XOJIOMHOW  BOJIOM, OTXKHMMAIOT MEXIy JHUCTaMH (UIBTpOBaJIbHOM OyMaru u
MPUCOEIUHSIOT K OCHOBHOW Macce M-AUHUTPOOEH3051a, KOTOPbI BHIHUMAIOT U3 CTaKaHa
U BBICYIIMBAIOT Ha Bo3ayxe. Jlis MOMydeHHs 4YHCTOro M-AMHUTPOOEH30/1a €ro
NEPEKPUCTATIIU30BBIBAIOT U3 CIUPTA.

M-JIMHUTPOOEH30]1 — KPUCTAIUIMYECKOE BEIIECTBO KEJITOrO IIBETa, IOYTHU
HEpPacTBOPHUM B BOJIE, XOPOLIO PaCTBOPUM B CIIUPTE, O€H30J€E, Toryose. Boixon ceiporo
npoaykra 12—12,5 r. T. nnas. 89,8 °C.

3.4.2. n-HuTpoaueTaHWJINA U n-HUTPOAHUJIMH

H,SO,
NH + HNO3 ——3» OoN NH + Hzo
>:O >:O
OZN‘@NH + NaOH —» O,N NHy, + CH3COONa
>:O

Peaxmusvr: Ayemanunuo 13,5 e, cepunas xuciroma (d = 1,84 2/mn), azomuas
kucnioma (d = 1,41 o/mn), 2u0pokcuo Hampusl, CONAHASA KUCIOMA, KapOOHAm HaAmMpus.
PaGoTy BBINOJHATH B BHITSIZKHOM HIKady!



106

Cunrte3 mn-auTpoaneranuamaa. 13,5 r ToHKOM3MENBPYEHHOrO alEeTaHUINIA
BHOCAT B cTakaH ¢ 30 MJI KOHUEHTPUPOBAHHOW CEPHOM KMCIIOTHI M IEPEMELINBAIOT, ITOKA
HE TIOJyYHUTCS MPO3padyHbId pacTBOp. TemrepaTypa mpu 3TOM HE JOJDKHA MOJAHUMATHCS
BhImIe 25 °C Bo u30exaHue THApoIn3a arleTaHwiuaa. [lomyueHHbIi pacTBOp OXJIaXIAI0T
CMECBHIO JIbJla C COJIbIO U IOCTENEHHO, MPU MOMEIIMBAHUM MPUIMBAIOT HUTPYIOLIYIO
CMECh, COCTOSIIYHO M3 & MJI KOHUECHTPHUPOBAHHOM a30THOM KHUCJIOTBI M S5 M
KOHLEHTPUPOBAHHOM CEPHOM KHCIIOTHI. TeMnepaTypa BO BpeMsi HUTPOBAHUsI HE JOJDKHA
npeBbiarh 2—3 °C, yToObI MPEIOTBPATUTH 00pa30BaHUE 3HAYUTEIIBHBIX KOJUYECTB O-
HUTPOALIETAHWINIA.

[Tocne BBeAeHUs BCEl HUTPYIOLIEH CMECH NEpEMEIINBAHNUE TPOAOJDKAIOT emie 30
MUH U 3aT€M PEAKIMOHHYIO0 CMECh OCTABJISIIOT CTOATH Ha XOJOJ€ B TeueHue Houu. Ha
JPYTO¥l IeHb BBUIMBAIOT PACTBOP B CMECh 35 MJI BOABI U 35 T TOJIYEHOIO JIbJa; TOTYAC
BbINIAJAeT N-HUTpoaueranunug. Yepez 30 MHH 0OcCaJOK OTCAChIBalOT, MPOMBIBAIOT
XOJIOJHOM BOJOM, MEPEHOCST B cTakaH ¢ 50 MJI BOJbI, JOOABISIIOT KapOOHAT HATPUS JIO
HIEJIOYHOM peakiuu (Mo JaKMYCy) U HarpeBaroT 10 KUIICHUS.

o-Hurpoaneranunug npu 3TOM THAPOIU3YETCA, a M-HUTPOALETAHUIU OCTAETCS
06e3 wusmeneHus. PactBop oxnaxmaror Ao 50 °C, BpIMagalomuid OCagoK Ti-
HUTpPOAICTAHWIINJA OTCACBhIBAIOT, TPOMBIBAIOT XOJOJHON BOAOW Ha ¢GUIBTpEe W
BBICYLIMBAIOT HAa BO3lyX€e. BbIX0/1 CHIPOro n-HUTpoaueranuiuga 16 r.

JI71st OYMCTKH MPOAYKT MEPEKPUCTAILTU30BBIBAIOT U3 CIIUPTA.

n-Hurpoaneranunug — OeclBETHOE KPUCTAJUIMYECKOE BEIIECTBO, PACTBOPUM B
ropsiueit Boze, cnimpre, a¢upe. T. mi. 207°C.

Cunre3 n-HutpoanuaunHa. 16 r n-Hurtpoaueranunuma BHOCAT B KPYTJIOJOHHYIO
koJi0y emkocThio 100 My, moGaBnstor 20 Mt Boasl u 12 mut 35% pacTBopa THApOKCHAA
HATPHUS M KHUIATIT 10 TOJHOTO THApOiM3a N-HUTpoaueranuwiuaa. KonlOy cHaGxaroT
0OpaTHBIM BOJSHBIM XOJIOAWIbHUKOM. HarpeBanue npoaomkaioT 10 TeX Mop, OoKa Karuis
pacTBOpa, BHECEHHAs B pa30aBIEHHYIO COISHYIO KHCIOTY, HE OyJeT pacTBOpPSThCS 0e3
octarka. OOBIYHO TUIPOIIU3 3aKaHuKBaeTcs yepe3 2—3 4. Heo6xoaumo cienuthb, 4ToObl
peaKuus BCE BPEMs OCTABAJIACh LIEJIIOYHOW. PEakIMOHHON CMECH JAK0T OXJAIUTHCA J10
40° C, orcachiBalOT Ha BOpOHKE BroxHepa ocajok M-HUTPOAHWJIMHA, POMBIBAIOT €r0
XOJIOJHOW BOJIOM M BBICYLIMBAIOT Ha BO3YyXE.

n-HuTpoaHwinH — >KenToe KPUCTAIMYECKOE BEIECTBO, TPYAHOPACTBOPUM B
BOJIE, pacTBOpUM B crnupte, ddupe, 6enzone. Boixon 10—12 r. T. mu. 148°C. Jlerko
cyomuMupyeTcs.
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3.4.3. 2,4,6-TpuOpoMaHUIUH
NH, NH;

Br Br

+ 3Brp, ——» + 3HBr

Br

Peaxmuesvl: Anunun ceexcenepecrnannsiii 4,9 mn, opom 9,5 ma, opomuo kanus 18 e,
conanas xkucroma (d = 1,18 2/mn); euopokcuo nampusa (10% pacmeop); s3munogulil
cnupm.

Pa6oTy BBINOJHATH B BHITSKHOM MIKA(y!

B mupokoropiioit miockoqoHHOM koi16e eMkocThio 500 M pactBopsitor 4,9 mi
aHunvHa B 150 M BoAbl ¢ 5 MJI KOHLIEHTPUPOBAHHOM COJITHOM KHCJIOTHL. B crakane
pactBopsroT B 100 M Boas! 18 r Gpomuaa kamms u 9,5 M 6poma Iipu TOMENTHBAHUH.
[TomyuyeHHBIN NpO3payHblil pacTBOP BBUIMBAIOT B KalE€lIbHYK) BOPOHKY, ITOMEHIEHHYIO
HaJ| peakIMOHHOM Koa00i. [locTenenHo, Mo KamisM NpuIMBaKoT ero B TedeHue 30 MuH B
PEaKIMOHHYIO CMECh IPH YHEPITUYHOM OMEIIMBAHUHN CMECHU. Peakius raJloreHupOBaHUs
JIOJKHA MPOXOJIUTh IMPU KOMHATHOW Temreparype. [lo okoHYaHuMM peakuuu OKpacka
Opoma ncYe3aeT M BBIMAJaeT OcaZoK TpuOpomaHuiauHa. Ero orcaceiBaroT Ha BOpOHKE
broxnepa, npombiBalor Ha ¢unbtpe 10% pacTBOpOM THAPOKCHAA HATPHs, 3aTeM
OOJNBIIMM KOJMYECTBOM BOJbl. BnaxkHbI TPpUOPOMAHWIMH OYMINAIOT OT IpUMecel
KpUCTaJIU3anuen u3 ropsiuero cnupra okoiao 300 mii. CiupToBOM pacTBOP MOMEIIAIOT B
neasHyro OaHro Ha 1 4 OIS KpUCTa/UIM3AIlMU. 3aT€M OCaJ0K OTCAChIBAIOT Ha BOPOHKE
broxnepa u cymar Ha BO3ayXe.

2,4,6-TpubpoMaHUIIMH — OECUBETHOE KPUCTAINIMYECKOE BEIIECTBO; PACTBOPUM B
aupe, xaopodopMme; HE pacTBOpsieTcs B Bojae. Beixon 2,4,6-tpubpomanununa 14 r. T.
1. 119—120°C.

3.4.4. Cyab(pannjioBass KHCJIOTA
NH, NH;HSO, NH,

180-190°C
+ HS0, —> — + H0

SO5H
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Peaxmusvr: Anunun 9,1 mn, cepnasa kucioma (d = 1,84 o/mn) 16,5 mn,
AKMUBUPOBAHHBILL Y2OIlb.

PaGoTy BBINOJHATH B BHITSIZKHOM HIKady!

B kpyrnogonnyro komOy emkocthio 100 My, cHaOXEHHYIO OOpaTHBIM
XOJIOAWJIBHUKOM, MoMemaT 9,1 MiI aHWIMHA W TOCTENEHHO, IMPU MOCTOSHHOM
nepeMelIMBaHul  JA00aBIsAlOT 16,5 MIJI  KOHUEHTPUPOBAHHOW CEPHOW  KHUCIOTHI.
[TomyueHnHnyto cMmech HarpeBailoT Ha MacisHou Oane mpu 180—190 °C (Tepmomerp
onymeH B Macno). [IpumepHo uepe3 3—4 u Oepyr mpodOy. Heckompko Kamenb
PEaKIMOHHONW CMECH TOMEIIAIT B MPOOHUPKY C XOJIOJHOM BOJAOW M J10OABISIOT
pa30aBlIeHHbIN pacTBOP TUAPOKCHAA HaTpusl. Eciu mpu 3TOM He BBIIETSAIOTCS KalelbKu
HEIMPOpPEearupoBaBUIEr0 aHUJIMHA, peaklus 3akoHueHa. OXJIaXICHHYIO PEAKIUOHHYIO
CMECh BBUIMBAIOT B CTakaH C HEOONBIIMM KOJMYECTBOM XOJIOJHOW  BOJBI.
OTUIbTPOBBIBAIOT KPUCTAIUIBI CYIb(AHUIOBON KUCIOTHI U IPOMBIBAIOT UX HA QUIIBTPE
X0J0HOM BOJOW. [lepexkpucTamnn30BBIBAIOT CYIb(GAHUIOBYIO KHCIOTY U3 TOpsSYei
BOJbl, B Cllydae HEOOXOJUMOCTH — C J0OaBJI€HHEM AaKTUBUPOBAHHOIO YTJIS.
[TomyuyeHnnbie OneCTANIME TUIACTMHYATBIE KPUCTAUIBI  CYyJIb()aHUIOBONH  KHUCIOTHI
OTCachIBalOT Ha BOpOHKE BroxHepa, MpOMBIBAIOT HEOOJBIINM KOJUYECTBOM XOJOAHOU
BOJIBI U CYyIIAT MEXAYy JucTaMu punbTpoBanbHOM Oymaru. KpucrannuzanuonHas Bojaa
TepsieTCA MPU BHIBETPUBAHUU HA BO3/IYXE.

CynbdanumoBas KucCIoTa (M-aMHHOOEH30JICYIb(POKUCITIOTa) — OCECIBETHOE
KpUCTAJUTMYECKOe BelmecTBo. Brixon cynbdanwmnoBoi kucimorel 10 1. Temmepatypa
paznoxenuss 280—300 °C. U3 BogHoro pactBopa BblAENsSIeTCS O€3BOAHAS
cyibdanmnoBas kucinora (npu temneparype Boiie 40 °C), B Buge MoHorujapara (mpu
21—40 °C) unu ¢ aByms Mosiekynamu Bobl (pu 0—21 °C).

3.5. Peakuyuu KonoeHcayuu KapooHUIbHbIX COCOUHEHU

3.5.1. luGeH3anbaneToH
0
AT —
0

P X

0
Peaxmusvl: 6benzanvoecuo 8 e, ayemon 2,2 2, eoxkuti namp 7,5 2, cCnupm 3muio8wii
60 ma.

+ 2H20

OxnaxaeHHpld pactBop 7,5 T eakoro Hatpa B 75 mu Boasl u 60 mur cnimpra
IMOMEIIAIOT B CTaKaH, OXJaXKJaeMbI BOJOM M CHA0)KEHHBIH MEXaHUYECKOM MEIIAJIKOM.
PeakMOHHYI0 Maccy IEePEMELIMBAIOT, IOLIEPKUBas Temneparypy pacrsopa 20-25°C.
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OTOT auamna3oH TeMmIepaTyp HEOoO0XOJUMO CTpPOro BbIAEPKHMBaTh, TaK Kak mpu Oosee
HH3KOM TeMIepaType NPOAYKT BBLACISETCS B BUIE MACITHUCTOM )KUAKOCTH, a ipu 30°C
MPOrpeCcCUpyeT MOOOYHAs PEaKIIMsl, CHIKAsl BBIXOJ OCHOBHOT'O MPOAYKTA.

[Ipu »HEpruyHOM MEepeMelIMBaHUU K PACTBOPY MPUOABISIIOT MOJOBUHY CMECH,
NPUTOTOBIIEHHOM U3 § T OeH3anbaeruaa u 2,2 T aleToHa.

B peakuuio BBOIST TEOPETHMUECKH PACCUUTAHHOE KOJMYECTBO OEH3aJbJEruja.
N30bITOK anmpieruia BBI3BIBAET OOpa30OBaHME JIUMKOTO MPOoayKTa. M30bITOK aleTroHa
crocoOCTByeT 00pa3oBaHui0 OeH3anballeToHa. Yepes 2-3 MUH HauMHAETCS TOMYTHEHHE
pacTBOpa MW BCKOpe 00OpasyeTcsl XJIONMbeBUAHBIM ocanok. Yepez 15 muH mpubaBisioT
OCTaTOK CMECH, COCyJ, B KOTOPOM OHa HaxOJWJach, CIOJIACKUBAIOT HEOOJIBIINM
KOJIMYECTBOM CIIMPTa, KOTOPbIN Takke MpuOaBiisiioT K oOuiei Macce. IlepememnBanue
MPOJIOJDKAIOT €lIe B TEUCHHME ToJIydaca, 3aTeM BBIMABIINN KalIMIICOOpa3HBIA OCaT0K
orpuneTpoBHIBalOT Ha BOpoHKe broxnepa. IIpoaykT THIaTETbHO MPOMBIBAIOT
JUCTHJUTUPOBAHHOM BOJION U CyIIAT MEX]y JIMCTaMU (GUIBTPOBAIBHON OyMar.

JInGeH3anpalleTOH — KeITOEe KPUCTAIITNYECKOe BelecTBo. Beixon 7-8 T.

3.5.2. beH3WJINICeHAHUJINH

O

Peaxmueuvl: 6enzanvoecuo 3,3 2, anunun 4,65 2, smanon.

Peakmuio mpoBomAT B KPYIJIOAOHHOW Ko0e, CHAO0KEHHOM MeXaHWYECKOU
Memankoi. Konba MoxeT ObITh 3aMEHEHa CTaKaHOM. B KpYTrJIOoJOHHYIO KOJIOY BHOCST
CBEXKEIEPErHaHHBIM OCH3aIbJACTHI W TPH DHEPTUYHOM IMEPEMEIINBAHUH JO0ABISIOT
aHWINH. Bckope HauumHaercs peakuus, MPOTEKAIasi C BbBIACICHUEM TEIUIOTHI.
Peakuuonnyto cmech nepememinBatoT 10-15 MuH, BbUIMBAIOT B cTakaH ¢ 12,5 mi aTaHoa.
PacTtBop ocrtaBisitor Ha 10 MUH pU KOMHATHOM TeMmepaType, 3aTeM B TeueHue 30 MUH
OXJIAXAIOT JIeNIHOM Bojoi. OOpa30oBaBIIMiiCS 0Ca0K OTHUIBTPOBBIBAIOT HA BOPOHKE
broxHepa u cymar Ha BO3ayXe. beH3WINIeHaHWINH IEPEKPUCTAIUIM30BBIBAIOT U3 85%-
HOT'O CIIUpTa.

Beixon 6en3unuaeHanwinga 7,5 r. T. . 52°C.

3.6. Peakyuu ouazomuposanusn u azocouemanus

3.6.1. n-Hutpodenoa
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NH; Ny*HSO, OH

NaNO, 2HZSOi H,0
‘NaHSO, -2H,0 N, H,S0,
NO, NO, NO,

Peaxmusvlr: n-Humpoanunun 2 2, humpum nampus 1 e, cepnas xucioma (d = 1,84
2/Ml), aKMUBUPOBAHHDBIUL Y2O.lb.

Pa0oTy BBINOJHATH B BBITSKHOM HIKa(y!

B crakan emkoctbio 100 M1 moMemaroT pacTBOpP 4 MJ1 KOHIIEHTPUPOBAHHOW CEPHOI
KHCJIOTBI B 5 MJI BOABl M 2 T MN-HUTpoaHWIHHA. [loydeHHyI0 cMech H3MENbYaroT
CTeKJISIHHOW MaJouyKod N0 oOpa3oBaHUS TOMOTEHHOM MACThl, OXJIAXJAalT B OaHE C
neasHou Boaoi 10 5°C, BHoCAT 10 I 11b/1a ¥ 1O KaIjisiM TPUOABIISIIOT OXJIAXKICHHBIA TOXKE
10 5 °C pactBop 1 r HuTpuTa HaTpus B 3 Mil Boabl. CreasT 3a TeM, 4TOOBI TeMIlepaTypa
PEaKIMOHHOM cMecH He nogHuMaitachk Beilie 5 °C. [loydeHHbIH pacTBOP COJIM AUA30HUS
ocTaBisItOT Ha 10 MUH MpU KOMHATHOM Temmeparype. 3aTeM HeOOJbIIMMU MOPLUUSIMHU
JNOOABJISIIOT €ro K HarpeToMy JO0 KHWIIEHHs pacTBOpPY cepHOW KucinoTsl (10 mi
KOHIIEHTPUPOBAHHOM CEPHOI KUCIOTHI U § MJT BOJIbI), KOTOPBIA HAXOIUTCA B KOHUYECKOU
Kos10e eMKocThio 150 Mit. PeakiinoHHYI0 cMeCh KUTIATAT 5 MUH, [1OCJIE YEeTO MPEKPaIlaioT
HarpeBaHue. /[00aBISIOT K €llle TopsYeMy pacTBOPY HEMHOTO aKTUBUPOBAHHOTO YIUIS U
MPOJIOJDKAIOT KuMsiueHue eule 3 muH. ['opsuuit pactBOp QPUIBTPYIOT Yepe3 CTEKISHHBIN
(GUIBTpP, MOKPBITHIN KPYKKOM (PHIBTPOBATIBHOM OyMaru, 4ToObl HE 3aCOPUTH CTEKIISTHHBIN
¢buneTp yriiem. OunbTpaT OXJaXIalOT B 0aHe ¢ JEASHOW BOJOM M MOMEIIMBAHHEM
CTEKJSIHHOW TAJIOYKOM BBI3BIBAIOT KpUCTAIM3ANMIO M-HUTpodeHona. Ocamok 1i-
HUTpo(eHosa oTcachiBaloT, pacTBopsitoT B 20 mn 25% cepuoit kucinotsl (1 M
KOHILICHTPUPOBAHHOM CEPHOM KHUCJIOTHI Ha Kaxable 6 MII BOABI), T00ABISIOT
TOHKOPACTEPThI aKTUBUPOBAHHBIA yToJib, KUOATAT U (UILTPYIOT. BhimaBmive mocie
OXJIAXKJEHUS B JIESHOM BOJIE >KENThle KPUCTAUIBI IM-HUTPO(EHOJa OTCACBHIBAIOT U
BBICYIIIMBAIOT HA BO3/IyXE€.

n-HutpodeHon — xenroe KpUCTaAIIIMYECKOE BEUIECTBO, PACTBOPUM B BOJIE, JIETKO
pacTBOpHUM B cniupTe, ddupe, 6enzone. Berxon m-autpodenona 1 r. T. mi. 96—97°C. T.
kun. 194°C (70 mM pT. CT.).

3.6.2. Uonoen3on
NH, N,*CI |

NaNO, 2HCI K
' '
-NaCl, -2H,0 -N,, -KCI
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Peaxmusvl: Anunun ceesxcenepecnannvit 4,6 mia, numpum nampus 4 2, conaunas
kucnoma (d = 1,18 o/mn); mouesuna;, uooud xawus 10 2; xa0puo xaius; eUOPoKcuo
HAmMpusi.

B crakane emkocthio 200 mi cMemuBaroT 13 M KOHIIEHTPUPOBAHHOW COJISTHOM
KHCJIOTBI C 25 MJ BOJbI, a 3aTeM A00aBisA0T 4,6 MJI CBEKENEPErHaHHOTO aHWUJIMHA.
[TonydeHHBIN pacTBOP OXJaxAaloT B OaHE CO JbJOM W U3 KalleJbHOW BOPOHKH
MOCTENEHHO TP MEPEMEIIMBAHUN MPUOABIAIOT pacTBOp 4 T HUTpUTA HaTpus B 20 mi
Bojbl. Temmeparypa peakiuoHHot cMmecu S5—I10°C. OxoHuaHue peakiuu
Ma30TUPOBAHUS KOHTPOJIMPYIOT MO HOAKpaxMaibHOM Oymaxkke. [Tocne mpubaBieHus
pacTBOpa HUTpUTA HATPUA cMech nepeMemnBaroT rpu S°C 30 MuH, TOCI€ Yero NpoBOAST
MOBTOPHYIO TPOOY HA HOAKpaxMajbHYIO OyMakky. M30BITOK a30THCTONH KHUCIOTHI
VAQISIOT J00aBJICHUEM CyXOW MOYEBHHBI (O TpEKpaIleHUus BBIICICHUS Ta30B).
[Tonmyuennslit pactBop xjopuaa (QEeHWIIUA30HHUS TNPUWIMBAIOT K MPEABAPUTEIHHO
oxJaxaeHHoMmy pactBopy 10 r wmonmpa xamuss B 20 M BOJAbL, MOMEIIEHHOMY B
KpYTJIOAOHHYIO0 KOJOy (Ha 500 MJi1) JJIsi IEPErOHKU C BOASHBIM MapoM. PeakimoHHy0
CMECh BBIICPKUBAIOT TPH KOMHATHOW TeMIlepaType B TEYeHHE 2 4, TOCIE Yero K
pacTBOpY MNPWIMBAIOT KOHUEHTPUPOBAHHBIM PAcTBOpP THUIPOKCUIA HATpUs 1O
CHJIBHOIIENIOYHOM PeaKkIuu U OTTOHSAIOT HOI0EH30I1 C BOASIHBIM mapoM. [leperonky Beayt
JI0 TIPEKpAaIIeHHs BbICICHUSI MACIIHUCTBIX Karellb no0eH301a. JIUCTHILIAT MepeHoCsT
B JICJIUTEIIbHYIO BOPOHKY, MOJA0CH30J (HIKHHUM CII0M) CIMBAIOT B KOHUYECKYIO KOJIOY U
NO0ABISAIOT HECKOJBKO KYCOYKOB MPOKAJICHHOTro xjopuaa kaibius. [Ipogykt
MEPETOHSIOT U3 MaJIeHbKOU KOJIOBI Bropiia, cobupas ¢ppakiuio ¢ TeMrepaTypoil KUIeHus
189—190 °C.

HNonbenzon — OeciBeTHas >XUAKOCTh. He pacTtBopsieTcs B BOJAE, XOPOIIO
pacTBopsieTcs B ciupTe, adupe, xiaopodopme. Berxox 7 r. T. . -31 °C. T. kum. 188,5°C.

3.6.3. I'einanTun

N(CHz), +NaOH

NaNO, 2HCI

NaO;S NH, > 0, N,*
\ / -2NaCl, -2H,0 \ / H,0

\J

NaO;S N=N N(CHa),

Peaxmuswvi: Cynvghanunosas xucioma 2,5 e, oumemuniaHuiun ceedxcenepecHanHblil
1,5 mn, Humpum nwampus 1 e, eudpokcuo Hampus 2 H. pacmeop, conaHas Kucioma 2 H.
pacmeop.

JuazotupoBaHHe Cyinb(aHUIOBON KHUCIOTHI MPOBOJST CIAEAYIOIIMM 00pa3oM: B
cTakaHe eMKOCThI0 100 M1 paCTBOPSIOT IPH JIETKOM HarpeBaHuHU 2,5 T KPUCTAILINYECKON
Cynb(paHWIOBONM KHCJIOTHI B 6,5 M 2 H. pacTBopa ruapokcuaa Hatpus. [locme
pacTBOpPEHUS] BCEW KHUCIOTHI >KUAKOCTh JOKHA HMMETh UIEJIOYHYI peakuuio (1o
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nakmycy). K nonyuenHomy pactBopy npuOasisitorT | r HUTpUTa HATpUs B 12 MI1 BOJBI,
oxyaxaarT 10 10 °C u npuiMBaroT €ro Npu NePEMENINBAHUN B CTaKaH, cojaepxamun 13
MJI 2 H. paCTBOpa COJITHOW KHCJIOTHI. PEaKIIMOHHYIO0 CMECh OXJIAXKJIat0T JIEASHOU BOJOM.
Yepes HECKOIBKO MUHYT BBIACIACTCS O€IbIii MOPOIIKOOOpa3HBIN 0Ca0K COJU JUA30HUS
-11a300eH30JICYIbPOKUCIOTHL. [1oydeHHbIN TPOAYKT HE OTAENSIOT, a UCTIOIB3YIOT B
Bujie B3Becu. OH OoJiee yCTOWYMB, YEM APYrH€ COJU AMA30HUSA, U MOXKET XPaHUThCS
HECKOJIBKO 4acCoOB.

B ManenbkoM cTakaHe pacTtBopstoT 1,5 mu aumerwnaHwinHa B 6,5 mi 2 H.
pacTBopa COJISHOM KHUCIIOTHI (IUMETHJIAHUINH JOJKEH MOJHOCTBbIO PACTBOPUTHCS —
MOKAa3aTeJIeM CIIYKUT UCUE3HOBEHHE MACIISIHUCTOIO ¢Jiosl HaJ pacTBopoMm). [lomydeHHbIi
PacTBOp OXJAXKIAIOT JEASHOW BOAOW M MPU MEPEMEIIMBAHUM MPUIIMBAIOT K B3BECH II-
a300€H30JICYIh()OKUCIOTHI, HaXOsAIIencs B ctakane eMKkocThio 200 M. Yepe3 5—10
MUH oOpa3yercs TrycTas IacTa yCTOWYMBOW K KHCIOTE MOJIM(UKALUU KpacUTems
KpacHoro upeta. JlJig mony4eHuss HATPUEBOM COJIM KpacuTeNsl K macte M00aBIsoT 2 H.
pacTBOp THAPOKCHMAA HATpUs OO IIEJIOYHOM peakUHH, XOpOLO MEPEMENIMBAIOT U
HarpeBaroT 10 KurneHus. [Ipy 3ToM OCHOBHas 4acTh KpacuTENs NEPEXOJHUT B PacTBOP.
CMmech OXJaXAaroT B JIEAIHON Boje. Uepe3 HEKOTOPOE BPEMS BBIACISAIOTCS OPaHKEBO-
KOPUYHEBBIE JINCTOUKU HATPUEBOU conu kpacutens. Yepes 1,5—2 4 ocajok 0TCachIBAIOT
u cymat npu 30—40 °C. IIpoayKT MOXHO MNEPEeKPUCTAIU30BATh W3 HEOOJBIIOTO
KOJINYECTBA BO/IbI.

I'ennanTun (MeTUIOBBIN OpaHXKEBBIH, HaTpueBas COJIb 4’-N,N-
TUMETUIIAMUH0a300€H3011-4-CyTb(DOKUCTOT)  —  KPUCTAJUIMYECKOE  BEIIECTBO
OpPaHXKEBOI'0 I[BETA (JIOMYyCKAETCSI KOPUYHEBATHIN OTTEHOK), JIESTKOPACTBOPUM B TOpsiUEH
BOJIE, HEPACTBOPHUM B criupte. Beixon renuantuna 4,5 T.

['envaHTUH SBHSETCA OJHUM U3 OOMIEYHNOTPEOISIEMBIX KHUCIOTHO-IIEIOYHBIX
LBETHBIX WHIAUKATOPOB. B IIENOYHONW cCpene TeIMaHTUH HMEET KENThIM LBET, B
HEUTPAIIbHOW — OPAHKEBBIM, a B KUCIOM — KpacHbIN 1BET. IHTepBasl nepexona OKpacku
npu pH ot 3,0 10 4,4 (OT KpacHOI K OpaHKEBO-KEITOM).

3.6.4. n-HuTpoaHWJINHOBBII KPacCHbIH
OH

+2NaOH

NaNOs, 2HCI

OoN NH, NaCl 2H-0 > O,N N2+C|_
\ / ek e \ / -NaCl, -2H,0

NaO

Y

O5N N—N
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Peaxmuevr: n-Humpoanunun 0,5 e, conanaa kucnoma (20% pacmeop), Humpum
Hampus 0,3 2, [1-nagpmon 0,5 2, cuopoxcuo nampusa (30% pacmeop), ayemam nampus 1
2, XJ10pud Hampusl.

0,5 r n-HutpoanunuHa pacTBOPSIOT B HEOOIBIIIOM CTaKaHE B CMECH S5 MJI Topsuei
Bozbl U 1 M1 20% cosnstHoM kucnoThl. [1o oxnaxnenun pactopa 10 0—S5°C npubapisitoT
€lle TAaKOoe J>K€ KOJMYECTBO COJIIHOM KHUCJIOTHI M, €CJIM BBINAJAE€T OCAJO0K, BOJBI.
[TomyuyeHHBII pacTBOP MOMENIAIOT B OaHIO C JICASTHOW BOJOM U TUAa30TUPYIOT, TPUOABIISIS
M0 KarisiM npu nepememnBanuu pactBop 0,3 r Hutputa Hatpus B 4 mur Boasl. Ilo
OKOHYAHHH JUA30THpOBaHUs (Mpoba Ha HOJKpaxMaabHyIO0 OyMary) pacTBOp OCTaBIISFOT
CTOSITh Ha XOJIOJE B TeUeHHUE |1 4. 3a 3TO BpeMs pacTBOPSIOT B Apyrom crakane 0,5 r [J-
HadTona B 2 mur 30% pactBopa rupokcuaa HaTpus, J00aABISS TyJa TOPSIYIO BOAY 10
MCYE3HOBEHHS 0CAaJIKa.

ITo ucreuenuu 1 4 B tuasopactBop A00aBiAOT 1 T anerata HaTpus B 4 MJ1 BOJbL, U
B clydae HamobHoctu ¢(unsTpytor o0a pactBopa. [lanmee pactBop [I-Hadrona
HEOOJIBIIMMHU OPUHUSAMHU MIPH MEPEMELTUBAHUY TPUIIUBAIOT B TUA30PACTBOP U JOOABIISIIOT
1 r xnopuga HaTpus. BeImaBimIMil KpacuTenb OTCACBIBAIOT Ha BOPOHKE broxHepa.
NPOMBIBAIOT Ha (UIBTPE HECKOJIBKO pa3 pacTBOPOM XJIOpHJAa HAaTpUs W CyIIaT Ha
Bo3nyxe. Brixoxa kpacurens 1 r.

3.7. Peammu OKUCJ/IEHUA U 60CCMAHOB/ICHUA

3.7.1. n-beH30xuHOH
OH

(H2SOy)
3 +KBrO; ——» 3 + KBr + 3H,0

OH 0

Peaxmusvl: I'uopoxunon 10 2, bpomam kanus 5.5 e, cepnas xucioma.

IIpu paGore HeoOX0AMMO COOJIIOIATH OCTOPOKHOCThb. M-BeH30XMHOH —
SII0BUTOE BellecTBO! BrI3biBaeT pa3apaseHue CIM3MCTHIX 0001049€eK.

B kpyrnogonnyo konly emkoctsio 200 ma BHocsaT 100 M Boasl, 5,5 r 6pomara
Kanug u 5 mu 5% pactBopa cepHO KUCIOTHI (Kak karanuszaTtop). [Ipu nepememnBanuu
npubasisor 10 r ruapoxuHoHa. B peaklMOHHYIO CMECh MOMELIAIOT TEPMOMETP U
HarpeBatoT Ha BoasHOU Oane a0 50 °C. Ilpu 3ToM TBep/able BELIECTBA PACTBOPSIOTCS U
HAUMHAETCSA peakiusi ¢ 00pa3oBaHHWEM B KAayeCTBE MPOMEKYTOYHOTO MPOJIYKTa MOYTH
YEpHOr'0 KPHUCTANIMYECKOro XuHruapoHa. Yepes 10—I15 MuH peakuuss OKucCIEHUs
3aKkaH4yuBaeTcs. YepHbIi BET PEAKLIMOHHOM MacChl U3BMEHSIETCS J0 SIPKO-KEITOrO 1IBETa
n-0eH30XMHOHA. B ciydae eciau 1BET HE MEHSIETCS! TIOJHOCThIO, CIeAyeT J00aBUThH €Il
okono 0,5 r 6pomara kamms. PeaknmonHyro Maccy oxmnaxmaaroT g0 0°C, oTrcachiBarOT
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BBIMIABIIMKA T-O€H30XMHOH, MPOMBIBAIOT €r0 Ha (QUIbTpe HEOOIBIIUM KOJIUYECTBOM
JIEASTHOM BOJIBI M CYIIIAT HA BO3JIyXE MEX]y JINCTAMHU (PUIbTPOBAILHOM OyMardu.

n-beH30XUHOH (M-XMHOH) — KPHUCTALTUYECKOE BEIIECTBO 30JO0TUCTO-XKEITOrO
L[BETA, C XapaKTEPHBIM 3allaXxOM, MaJOpacCTBOPUM B BOJIE Ha XOJIOJE, XOPOILIO pacTBOPUM
B ropsiueit Boze, crupre, supe, 6enszone. Boixoa n-6enzoxunona 9,5 r. T. . 115,7°C.
XpaHAT XMHOH B 0aHKAaX U3 TEMHOTO CTEKJIA C MPUTEPTOM MPOOKO. XHOH BO3TOHSIETCS;
JIETY4 Ha BO3JIyXE€.

3.7.2. AiMnuHOBAasl KHCJI0TAa
OH

HOOC
3 +8HNO; ———» +8NO +

COOH
7H,0

Peaxmusvl.: [uxnoecexcarnon 10 2, azomuas kucioma 43 mn (d = 1,41 e/mn)

PaGora npoBoauTCs B BLITS)KHOM IIKa(dy!

Kpyrnononuayro K010y eMKOCThiO 250 MIT COEAUHSIOT C ABYPOTHUM (POPIITOCCOM, K
KOTOPOMY MPUCOETUHEHBI 0OPAaTHBINA XOJOAUILHUK U KarelbHas BOpOHKA. Tak Kak mapbl
a30THOM KHUCIIOTHI U OKCHJIBI a30Ta CHJIBHO Pa3bealoT PEe3MHOBBIE MPOOKH, TO TPUOOP
coOuparoT, NoJb3ysICh acOECTOBBIMU MpoOKamMu uiu Ha nurdax. B konOy HanuBatot 43
MJI KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTBI M HArpeBarOT €€ Mo4TH A0 KumeHus. K
HarpeTol a30THOW KHCIIOTE W3 KalleJbHOW BOPOHKH MPHUOABISAIOT HECKOILKO Kareilb
nukiorekcanona. Cpasy jke HauMHaeTcsl OypHas peakius OKHCIICHHsI, COTIPOBOXaacMast
OOUJILHBIM BBIJICJIEHUEM OKCHIOB a30Ta. OCTaBIIMICS IMKJIOTEKCAHO MNPUOABIISIOT
OCTOPOXKHO, MO KarisaM (co ckopocthio 8—10 kanens B 1 mun). [locne npubaBieHus
BCEr0 KOJMYECTBA LMKIOTEKCAHOJA PEAKIMOHHYI0 cMech KumsaTAT 10—I15 MuH 10
MPEKPAILCHUS BBIJICJICHUSI OKCUIOB a30Ta, 3aTEM BBUIMBAIOT B CTakaH. BeiaenuBuryrocs
aJUTITUHOBYIO KHUCJIOTY OT(UIBTPOBBIBAIOT, MPOMBIBAIOT Ha (PHIIBTPE 5 MII XOJOTHOM
BOJIbl U MEPEKPUCTATUIM3OBBIBAIOT U3 BOJBI.

AnununoBas kucnota (1,4-0ytanankapOoHOBasi KUCIOTA, TEKCAHAMOBAsI KUCTIOTA)
— OeCIBETHBIN KPUCTAJUTMUECKUH TTOPOIIIOK, IJI0OX0 pacTBOpUMA B BOJIE, ddHUPE, XOPOIIIO
B ciupte. Beixoa anunuHoBoM KUCa0Thl 0koJjio 7 r. T. . 151 —153°C.

3.7.3. AHWJIHH
1. ITosryyeHHe aHWJIMHA BOCCTAHOBJICHHEM HUTPOOEH30./1a KeJIe30M
N02 NH2

+2Fe + 6BHC| ———> @ + 2FeCl; + 2H,0
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Peaxmusvl: Humpobenzon 10,3 mn, ocenezo (menkue onunku) 20 e, conauas
kucaoma (d = 1,18 a/mn) 90 mn, eudpoxcud kanus, OuIMuLO8slLl dpup.

PaGoTy npoBoaAMTH B BHITAKHOM HIKa(Yy!

B xpyrnoaonnyto kon0y emkocthio 500 mut BHOCAT 10,3 mMit HuTpoOen3ona u 20 T
’KEJIe3HBIX OMUJIOK. 3aTeM MPUOABISIOT HEOOIBIIUMHU MOPIHUSIMHU IPUMEPHO 1O 1—2 M
KOHLIEHTPUPOBAHHYIO COJISIHYIO KHCIIOTY. [locne kax1oro npubaBieHus: KUCIOThI KO0y
3aKpBIBAIOT PE3MHOBOM MPOOKOM, B KOTOPYIO BCTaBJIEHA CTEKIISTHHAS TpyOKa JUTMHOU 25—
30 cM wiIH BO3AYIIHBIN XOJOJWIHHUK, U XOPOIIO MEPEMEIINBAIOT COACPKUMOE KOJIOBI.
Korma Oyaer npubaBiaeHo 20 MJ1 COJISIHON KUCTIOTHI, OCTalIbHOE ee KonnuecTBO (70 mur)
MOXHO TpuOaByATh nopuusiMu 1no 8—10 ma. Eciau BoccTaHOBIEHUE HUIET CIUIIKOM
OypHO, K0JIOy oxnaxaaroT Boaou. [locie npubapiiennst Bcei KUCIOTHI KOJIOY HArpeBaroT
B TeueHue 30 MUH Ha KUISIIIEH BOASHOW OaHe P MEPUOINYECKOM MEePEMEIINBAaHUU €€
conepxuMoro. OTCyTcTBUE 3amaxa HUTPOOEH30J1a CIIYKUT MPU3HAKOM KOHIlA peaKIuu.
3areM B cMech OCTOPOXKHO M00aBisitoT pactBop 30 1 rumpokcuaa Hatpus B 40 Mi1 BOJbI
JI0 CWIBHOLIEJOYHOM peakuuu. lIpudyem pacTBOp MIETOYM HAIMBAKOT B IOCIEAHUMN
MOMEHT, KOTJla BCE TOTOBO I JAJbHEUIIEH MEPErOHKU C MapoM, HHA4Y€ 3HAYUTEIbHAS
4acTh aHWJIMHA MOKET UCTIapUThesl. M3 ropsiueil peakIMOHHOM MacChl OTTOHSIOT aHUJIMH
C BOASHBIM mapoM. B mpuemHuke coOupaercst BOAHASL SMYJIbCUs, KOTOpasi MMOCTENEHHO
paccimauBaercsd. [locie TOro Kak M3 XOJOAWIbHHMKA HAYHET CTEKaTh MPO3PayHbIN
JUCTWLIAT, OTTOHSIOT enle okoyio 80 MIT )KMAKOCTH. AHWIIMH 3aMETHO PACTBOPUM B BOJIE,
MO3TOMY JJIsl €ro 0oJjiee MOJHOTO BbIACNIEHUS U3 BOJHOIO PACcTBOPA MOJYyUYEHHBIH OTOH
HACBIIIAIOT XJ10puaoM HaTpus. st storo Ha kaxaeie 100 mi morona npudasisior 20 r
XOpOLIO M3MEJIBYEHHOTO Xyopuaa Hatpus. Cosib pacTBOPSIOT NPU MEPEMEIIMBAHUN U
W3BJEKaT 3GUpPOM aHWINH, 00pabaTeiBas pacTBop nocienoBarenbHo 40, 20 u 20 M
sapupa. O0beMHEHHBIE d(PUPHBIE BBITSKKHU CYIIAT HECKOJIBKHUMHU KyCOYKaMU TBEPOTO
THJIPOKCH/IAa Kallusl M OTTOHSIOT AUp HA BOASHOM OaHe, HArpeTou 10 TeMrepaTypsl 65—
70 °C, B cropone ot npudopa. Ilocie oTronku 3¢upa aHUIUH NEPETOHSIOT U3 TOM XKe
KOJIOBI, TPUMEHSIS BO3AYLIHBIN X0N0JuIbHUK. Bhixoa anummua okomio 9 r.

2. IlTonyyeHne aHWJIMHA BOCCTAHOBJIEHHEM HUTPOOEH30/1a 0JI0BOM
NO, NH;

2 +3Sn + 12HCl—> 2 + 3SnCl, + 4H,0

Peaxmuevr: Humpobenson 10,3 mn, onoso epauyruposanmoe 36 2, CONAHAA
kucioma (d = 1,18 e/mn), eudpokcud Hampus, X10pud Hampus, UOPOKCUO Kalus,
OUPMUN08BLU Shup.

B kpyrnononnyio konlOy emkocthio 500 mn BHociat 36 r onoma, 10,3 mi
HUTpoOeH3ona u 10 M KOHUEHTPUPOBAHHOU COJNSIHOM KHCIOTHL. Konby 3akpbIBaroT
NpoOKOi C OOpaTHBIM BO3AYIIHBIM XOJOJWIBHUKOM. PEakIIMOHHYIO CMECh XOpOILO
nepeMennBaroT. Hauano peakuuyu BOCCTaHOBJIEHMSI CONPOBOKIACTCS BbIIEICHUEM TEIUIa
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U CUJIbHBIM pa3zorpeBaHueM KoJiObl. Eciy peaknusi moiaeT CaumKomM OypHO, TO CleayeT
Ha HEKOTOPOE BpeMs MOTpykaTh KOOy B XOJIOAHYIO Boay. Ilognep:xkuBasi SHEPTHUHOE
TEYEHHUE PEaKIUM, MOCTEIEHHO, MOPUUSIMHU TpUMEPHO 1o 10 M1, pu NepeMelnBaHuN
NpwIKBaOT B KoJOy emie 70 MJI KOHIEHTPUPOBAHHOW COJISTHOW KUCHOTHL. [Ipuuem
MOCJIEIHUE TMOPLHUM COJSHOM KHUCIOTHl JO0OABISAIOT, KOrJa IMpU SHEPITUUYHOM
pa3MelINBaHUU PEAKIIMOHHOW MAacChl pa3orpeBaHUe IMpeKpalaerca. 3areM Kojaoy
HarpeBaloT B Te4YeHHWE | Y Ha KUISIIEed BOASHOW OaHe NpU MNEPUOTUYECKOM
BcTpsixuBanuu. K emnie temwioMy pactBopy npwinBaroT 30 M BOJbI U MOCTENEHHO
npubaBiIsAoT pactBop 45 r ruapokcuaa HaTpus B 60 M BOABI 0 CHUIIBHOIIEIOYHON
peakuuu. PacTBop 1ienouu ciaeayer MpUIMBaTh OCTOPOKHO U HEMOCPEACTBEHHO Mepe]l
HayaJoM MOCIEeAYIoNIeil omepanun — neperoHku. He oxmaxaas koiaOy, OTTOHSAIOT C
BOJSHBIM TMMapoM aHWIuH. llepen HavaloM MEPEroHKM C MapoM KOJOY-NIPUEMHUK
pa3meyaroT kapanjaimoM Ha aenenus: 50, 100, 150, 200 M u T. 1. DT0 HEOOXOIUMO ISt
MOCJIEIYIOLIEN ONepalui — BbICAIMBaHUS aHWIMHA. [leperoHky nmpoBoJsT 10 TeX Hop,
MOKa B MPUEMHHUK HE HAYHET CTEKaTh MPO3pauHblidi AUCTWLIAT. st OGosiee mMOIHOTO
BBIZICJICHHS] aHUJIMHA W3 BOJIHOTO PACTBOpA IMOJYYEHHBIN MOTOH HACHIIAIOT XJIOPHUIOM
HaTpus, B KOHLEHTPUPOBAHHBIX pAcTBOpax KOTOPOrO AaHWIMH IPAKTUYECKU
HepactBopuM. Ilpu sToM Ha kaxaple 100 Ma moroHa HeoOXoauMO MpPUOaBUTH 25 T
M3MEJIbUEHHOTr0 XJjopuaa HaTpus. [Ipu mepememinBaHuu pacTBOPSIIOT COJIb B MOTOHE,
3aTeM MEPEMBAIOT €ro B JICTUTEIbHYI0 BOPOHKY M TPH pa3a U3BJICKAIOT U3 HETO aHUJIUH
spupom mopumsimMu 1o 50, 30 u 30 mu. CoemuHeHHBbIE A(UPHBIC BBITSKKH CYIIAT
HECKOJIbKUMU KyCOYKaMU TUPOKCHUIA KAJIHsI, U Jlajiee OTTOHSIOT 2QUp Ha BOJSHOM OaHe.
AHWJIVMH NEPErOHSIIOT U3 TOM K€ KOJIObI, MPUMEHSISI BO3IYIIIHBIA XOJOAUIbHHUK.

AHunuH (aMuHOOEH30i1) — OecuBeTHas WIM OJeAHO-KENTass >KUIKOCTh C
XapaKTEePHBIM 3aMlaXxOM, TEMHEET IMPH JICCTBUYU CBETA U HA BO3]IyX€, IJIOXO PAaCTBOPUM B
Bozie (3% mpu 20 °C u 6% npu 100°C), cMemmBaeTcsi Co CHUPTOM, YPUPOM, OEH30JIOM.
Beixon anununa okono 12 r. T. mn. —6,15 °C. T. xun. 184,4 °C. np?® 1,5863. AHunuH
SBJISIETCS] CUJIBHBIM SIZIOM.
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