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BBEJEHUE

XUMUK-TEXHOJIOT JIOJKEH 3HAaTh OCHOBHBIC TEOPETHUECKHE MPECTABICHUS OPTaHUYECKOM
XUMHUHU; OCHOBBI TEOPUU M MPAKTHUKKA OPraHMYECKOM XUMHUU M OPraHUYecKOro CHUHTE3a; pOJib
OpPraHMYECKON XMMHUU M €€ 3Ha4YeHHE JUIsi SKOHOMHUKHU CTpaHbl; CTPOEHHUE M OCHOBHbBIE CBOWCTBa
OCHOBHBIX KJIACCOB OPraHUYECKUX BELIECTB.

YueOHOe mocoOue BBIOJIHEHO Ha COBPEMEHHOM HAyYyHOM YPOBHE M pPACCUMTAHO Ha
CTYJICHTOB, OOJIAJafOIIMX JOCTATOYHON MOATOTOBKON IO paszaenaM oOmed Xumuu, GU3UKH U
MaTEMaTHKHU.

YyebHOEe TmOCOOME COCTaBICHO JMJIsi MpPOBEACHUs JAOOpAaTOPHBIX 3aHATUH Kypca
«Oprannyeckas XuMus» ¢ yuetom TpedoBanuii cranaapra @I'OC BO st moarotToBky 0akaiaBpoB
Harnpasienus 18.03.01 «Xumudeckasi TEXHOJIOTHSI.



JIABOPATOPHA PABOTA Ne 1
Tema: METOIbI OYNCTKHU U BbIJIEJIEHWA OPITAHUYECKHWX BEHIECTB

ey 1adbopaTopHoii padoThI:

— MpHOOpETeHHE 3HAHUN U OCHOBHBIX MOJIOKEHUHN 10 TEXHUKE PabOThl B XUMHUYECKON
nabopaTopuu;

— 03HAKOMJICHHE C TUIIOBBIM JIJAOOPAaTOPHBIM 000PYAOBAaHHUEM U XUMHUYECKOU MOCYI0H;

— OCBOEHHE CTYACHTAaMH OCHOBHBIX HABBIKOB JKCIEPUMEHTAIbHON pPabOTBl MU
pa3HOOOpPAa3HBIX IPUEMOB, IPUMEHSIEMbBIX B OPraHUYECKOM CHUHTE3E.

[TproOperaemble KOMIETEHIIMM O0pa30BaTEIbHOM MpPOrpaMMbl IPU HM3YYEHUHM Marepuasa
paznena — OIIK-1, OIIK-3.

ITocne ocBoenus marepuana OakanaBp OyaeT COCOOEH M IOTOB HMCIIOJIb30BaThb OCHOBHbBIE
3aKOHBI €CTECTBEHHOHAYYHBIX AUCUUIUIMH B npodeccrnoHansHol aearenbHoctr (OIIK-1); cmoxer
UCIOJIb30BaTh 3HAHUS O CTPOCHUHU BEIIECTBA, MPUPOAE XMMHUUYECKON CBS3M B pa3IMUYHBIX Kiaccax
XUMHUYECKUX COEAMHEHUU JJIsi MOHUMAaHUS CBOMCTB MAaTE€pUAJIOB M MEXaHM3Ma XUMHYECKHX
HPOLIECCOB, IPOTEKALIUX B OKpyxkatoiieM mupe (OITK-3).

TeopeTuyeckas 4acTb

OcHoBHbBIE PaBHJIA M OPraHU3alUs PadoThI B J1a00paTOPHU OPraHNYeCKOi XUMHUH

OCHOBHBIE TOJIOXKEHUS TEXHUKU OE30MACHOCTH, KOTOPBIMH JOJDKEH PYKOBOJCTBOBATHCS
CTYIEHT, IIpyU pabdoTe C OpraHMYEeCKUMH BEIIECTBAMU B XHMHUYECKOM J1a0OpaTOpUU MPUBEIEHBI B
MPUJIOKEHUH 1.

Crnenunduxa oprannyeckux coeJuHeHHt

Bo3HuKHOBEHHE TepMUHA «OpraHUYecKass XUMMs» OTHOCHTCA K TOMY IEpHOAY, KOria
BELIECTBAM JKMBOTHOTO M PpACTEHHUS IPOUCXOXKJIEHUS MPHUIHCHIBAINCH OCOObIE CBOWCTBA,
OTCYTCTBYIOIIIME Y BEIIECTB MUHEPAILHOIO MpoucxoxieHus. [1o3xe Obliia Moka3aHa OMIMO0YHOCTh
3TUX B3IJISA0B, KOTJa B JaOOPAaTOPHBIX YCIOBHUSAX OBUIM IOJYYEHbl OpPraHMYEeCKHE BeEIecTBa
HCKYCCTBEHHO, a HalpaBJICHHBI CHUHTE3 CJIa0bIX OpPraHMYECKHUX COEJAMHEHHH B HAIlM JHU CTaj
OOBIUHBIM, KaK B JJaDOpaTOpPHH, TaK U Ha MPOU3BOJICTBE.

Ilo0 opeanuueckoli Xxumuen cmanu NOHUMAMb XUMUIO Y21epodd, XOTs HEKOTOpbIe
MPOCTEHIINE COETMHEHUS 3TOTO 3JIEMEHTAa pacCCMaTPUBAIOTCS B paMKax 00IIeld XUMHH.

OpHaKo COeMHEHUs yriiepoja He COCTaBIIAIOT COBEPLUIEHHO 000COOIEHHOM COBOKYITHOCTH.
CaoiicTBeHHasi UM crienuduka uMeet 6osee obmryro 0a3y, 4YeM HaJu4Hhe B UX COCTaBe yriepoja, u
3Ta crneuuduka XapakTepu3yeTcs, TJaBHBIM 00pa3oM, CHOCOOHOCMbIO K  00pa308aHuUIO
KoganeHmuulx cesAzeti. 110ATOMy oOpraHmdeckass XHMHUS MOMKET pPaccMaTpUBAaThCs B KauecTBE
COBEPIIEHHON MOJENN «KOBANeHMHOU Xumuuy. B TakoM TNOHUMaHMM OHA COCTaBIISAET
HEOTHEMJIEMYIO YacTh XUMHUYECKOI0 00pa3oBaHUsl.

Beckoil nmpuunHON BBIJENEHHUS OpPraHUYECKOW XHMHUHM B OCOOYI0 HAYYHYIO TUCHMILIMHY
COCTOMT €Illeé B TOM, YTO YHCJIO OpPraHMYECKUX coeluHeHuil (Ooyiee ceMu MUIUIMOHOB) PE3KO
MPEBBIIIACT 00IIee KOJIMYECTBO COSANHEHUH, N3BECTHBIX Ul BCEX OCTAJbHBIX JIEMEHTOB BMECTE
B3SITHIX (HECKOJIBKO COTEH ThICSY).

[IpeBpaiieHre OpraHMYECKUX COEIMHEHMH YyNpaBisgercs OOMMMHU 3aKOHAMH XHUMHUH U
HEKOTOPBIMHU CIieUu(pUIECKUMHI 3aKOHOMEPHOCTSAMHU.

Baxueiine 0coOeHHOCTH OpraHMYECKUX COSIMHEHUI:

1) o6pa3oBaHbl, ITaBHBIM 06Pa30M, 3a CHET KOBANEHTHBIX CBSA3EH;

2) ropasio MeHee YCTOMUHMBBI, 4eM HEOpPraHMUYecKHe (TeMIepaTypa ILIABICHMS, Jerde
OKHCIJIAIOTCSI, JIETKO CrOParoT);

3) ¢ TOUKM 3peHHs MaTepUANMCTHYECKOH NMATeKTUKH OpraHHYecKHe BellecTBa Oolee
BBICOKOOPTaHU30BaHHAs MATE€PHsl, YEM HEOPTAHUUYECKUE.

OTH OCOOEHHOCTH, a TAaKK€ MHOTIOYHCIEHHOCTh M MHOrooOpa3sue OpraHH4ecKHX
COEMHEHM, TO3BOJIMIIN BBIJEIUTH OPraHUUECKYIO0 XUMHIO B OTJEIIbHYIO HAYKY.
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C TOYKHM 3peHHsT MaTEPUATUCTHYECKOW JMATEKTUKH 0CO00€ IOJIOKEHHE OPTaHUYeCcKOi
XUMHUHU OOYCIIOBJIEHO €Ill€ U TeM, YTO OHA M3ydaeT 0oJiee BHICOKOOPTaHM30BAHHYIO MATEPHUIO, YEM
Heopranudeckas xumusi. Opeanuueckue ewjecmea coCmagiaion O0CHOBY 8 JHCUHEOesmenlbHOCMU
8ce20 JHCUBO20 HA 3eMIIe.

B MaTtepuanpHO-TeXHHUECKOH 0a3e Hamiero odmiecTsa, u o0iecTBa BOOOIIe, OpraHnyecKast
XMMHUS 3aHUMAET MCKIIIOYMTEIbHO Ba)KHOE 3HAYEHHUE; OHA COCTABJISIET OCHOBY MHOIMX OTpaciei
XUMHUYECKON MPOMBIIUIEHHOCTH — IIJIJACTMACC, KayyyKa, pE3UHbI, TOIUIMBA, KPACOK, MEAUKAMEHTOB
u JIp.

VYxke OoTMedanoch, YTO KOJIMYECTBO OPraHMYECKHX COEIMHEHUN B HACTOSIIEE BpeMs
JOCTUTaeT HECKOJIbBKMX MWUIMOHOB, @ 4YTO KacaeTrcs 4YMcia [OTEHLUAIbHO BO3MOXKHBIX
OpPraHUYECKUX COCAMHEHUH, TO OHO OeckOoHeuHO. OTO mNpuIaéT 0co00 BAKHYIO pOJIb HX
KJ1accu()UKaLMU 1 HOMEHKJIaType.

Oonako 2nasmoe codepiicanue OpP2aAHUYECKOU XUMUU 3AKII0YAemcsi He MONbKO 6
Kaaccupurayuy u HOMeHKIAmype Op2aHuyecKux cOeOuHeHul, HO 21a6HbIM 00pAa30M, 3aKII0OYEHO 6
NpeoCmasieHUsX 0 2eOMempUUecKOM U 2NeKMPOHHOM CMPOEHUU MOJIEKYL U 6 3AKOHOMEPHOCMIAX,
CBA3BLIBAIOWUX CIPOEHUE CO 8CeMU PUBUYECKUMU U XUMUYECKUMU CGOUCBAMU COOMBEMCMBYIOUUX
COeOUuHeHUlI.

Opeanuyeckuii cunmes — MPOLIECC MOTYYEHHs BEILECTB 3aJaHHOTO CTPOCHMS M3 MCXOJHBIX
peareHToB IyTeM IpPOBEIEHUs LEJIOro psAaa MOCIEeNOBaTEIbHBIX OIEpaluil: pacyeTra KOJMYECTB
peareHToB, MOJrOTOBKM HEOOXOIUMOH Mocy bl 1 000pYAOBaHMS, BBIIIOJIHEHUE CUHTE3a, BbIICICHUE
U OYMCTKa LIEJEBOTO MpPOAYKTa U OLEHKa ero Bbixoja. Kaxmas u3 3THX omepanuili BecbMa
OTBETCTBEHHA U TpeOyeT TMpe/iebHOM BHUMATENBHOCTH, AaKKYpPaTHOCTHU U  OCTOPOXKHOCTH.
Pexomenyemast HaMu cxema OT4eTa [0 OpPrCUHTE3y JJaHa B IPUJIOKEHNUH 7.

Buioenenue u ouucmra opeanuueckux coeounenuil. B xone cuHTe3a O4E€Hb PEAKO MOXKHO
MOJIYYUTh KOHEUHbIM npoaykTt ¢ TeoperrudeckuM (100 %-nHbiM) BbixogoM. IlpakTuuecku, u3-3a
OOOYHBIX PEaKIMi UK K€ 0 APYTUM MPUYKMHAM, BBIXOJ LIEIEBBIX COCTUHEHUN MOXKET COCTaBUTh
10-20 % ot Teoperudeckoro. s BHIAECTCHHUS MOJYYEHHBIX OPTaHMYECKUX BEIIECTB HCIIOJIB3YIOT
MHOTHE JOBOJIBHO CJOXHBIE U TPYAOEMKHE ONEPALMHA U INPHUEMBI, OCHOBHBIE XapaKTEPUCTHKU
KOTOPBIX KPaTKo OyJIyT pacCMOTPEHbI HUKE.

Xapakmepucmuxa yucmulx eujecms. YucToe BEUIECTBO XapaKTEPU3YIOT €ro (PU3NYECKUMHU
KOHCTaHTaMM — TeMmneparypa 1uiasneHus (Tmo.), remneparypa kunenus (Tkum.), mioTHocTs (p),
nokaszaTenb nperomieHus (n) U JAp. OTU BEIWYMHBI HE JOJDKHBI M3MEHATHCA MPU TOBTOPHOM
OUYHUCTKE — MOATOMY MX Ha3bIBAIOT KOHCTaHTaMU BellecTBa. CpaBHEHUE ¢ KOHCTAHTAMU M3BECTHBIX
BEIIECTB MO3BOJISET UIEHTH(PULIMPOBATh OPraHUYECKHE COCMHEHUS.

Anmnaparsl, Iocy/J1a U BCIOMOraTe/JbHble YCTPOHCTBA

B xumunueckux maboparopusix OOBIYHO HCHOJB3YIOT CTEKIsHHYK mnocyay. OnHa
M3rOTaBIIMBAETCS, KaK MPaBWIO, M3 CHEIHAIbHOTO CTEKJIa, KOTOPOE YCTOMYMBO K KHCIOTaM,
menoyaM M OOJBIIMHCTBY XHMMHYECKHX pEareHToB, M 00JagaeT CpPaBHUTENBHO HEOOIBIINM
koapdunreHToM JHMHEWHOro pacmupeHus. CTekisHHas Tocyla HMMEEeT BCEBO3MOXKHbBIE
TUIIOPA3MEphl U HA3HAYECHHUS.

Kpome creknsHHOM mOCyOpl HIMPOKOE IPUMEHEHHE Hauulo M 000pyJOBaHHE,
M3roToBlIeHHOE U3 (hapdopa, a TaKkKe JOMOTHUTEIbHBIE IpUcIoco0IeHus U ycrpoiictsa. [lepeuens
1 KpaTKoe OMUCaHue JJabopaTopHOM MOCynbl MPUBEIEHO B MPHIIOKEHUN 2.

IIpaBusia cOOpPKH yCTAHOBOK /JIsl BHINOJTHEHHS] OPTraHNYeCKUX CHUHTE30B

Br16op ycraHoBku (mpubopa) il CHHTE3a OMpeeNsieTCs, B TEPBYIO Ouepenb, 3a/aqyei,
CTOALIEH Tepe]] dKCIEPUMEHTATOPOM, YCIOBUSMHU IIPOBEJIEHUS DPEAKIMM, a TAaK)KE CBONCTBaAMH
MCXOJHBIX U KOHEYHBIX ITPOTYKTOB.

COopka ycTaHOBKH JOJDKHA MPOBOJUTHCA C OOJBLION TIIATEIBHOCTBIO M aKKypaTHOCTHIO,
TaK KaK 3TO SBJISETCS HENPEMEHHBIM YCIOBHEM YCIEIIHOM U Oe3omacHoil paboTel. CoOpaHHBIE
YCTQHOBKH JIOJDKHBI ~ OBITh HE TOJIBKO TPAMOTHBIMH KOHCTPYKIIMOHHO, HO ¥ HMETh
IIPUBJICKATEIbHBIN BUI.
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O6mue npaBuia cOopku mprdopoB. OTIENbHBIE YaCTH YCTAHOBKH HEOOXOJIMMO COCIUHSTH
JIpyr ¢ OPYrOM OCTOPOXHO, Moadupast mpoOKH, TPYOKH W Apyrue AeTaiu emie 10 3aKperIeHHs
npubopa Ha mratuBe. Ecnu mpubop coOuparor Ha numdax, TO UX CIeAyeT MPEeABAPUTEIHHO
cmasath. [locyny noabuparot Takoro pasmepa, 4ToObl pearupyrolire BelecTa 3aHuMai He 0osee
MoJIOBUHBI 00beMa (1nu He Oonee 2/3 obvema). Ecnu peakimonHast cMech OyJeT HarpeBatbCs, TO
00s3aTeIbHO MPUMEHSIOT KPYIJIOAOHHYIO KOJIOY COOTBeTCTBYMoLIero pasmepa. [locie Toro kak
cOOpaHbl OTIENbHBIE YAaCTH YCTAaHOBKH, MX 3aKpEIUIAIOT B JIAlKaxX INTATHUBA. YCTAHOBKY BCeraa
cOOMpaIOT, HAYMHAS C €€ MPEIOoIaraéMoro «Bepxa» Ui ¢ OCHOBHOIO 0JIOKa.

Hanpumep, npu cOopke YCTaHOBKH Uil IPOCTON MEPETOHKU CIIEAYET BHAYalle YKPENUTh Ha
mratuBe koji0y Bropiia, 3aTeM K Hell MPUCOEAMHUTH HUCXOISIIUI XOJOJUIBHUK, TIOTOM aJUIOHXK H,
HaKOHEII, TOJIBECTH TI0/I HEro MpHUEeMHUK. Best ycranoBKa omKHa OBITH cCOOpaHa B OTHOW TUIOCKOCTH
WIA 1O OJHOW JMHHUU (32 HCKIIOYEHHUEM HEKOTOPBIX CilydaeB), 0e3 MepeKOCOB HIIM HaIpsKEHUS
CTEKIITHHBIX YacTel mpubopa. IT0 0OCOOCHHO BaXKHO MPHU pabOTe CO CTaHAAPTHBIMU NUTH(aMu, Koraa
OHU JTOJDKHBI TIPUCOCIUHATHCS APYT K APYry 0€3 0COOBIX YCHIIMN CO CTOPOHBI SKCIiepuMeHTaropa. B
TO K€ BpeMs HY)KHO CJIEIUTh, YTOOBI MPHU COCAMHEHHH OTIEIBHBIX YacTei MpHOOpa BBHIMOIHSIIUCH
yCIOBUSA TE€PMETUYHOCTU. ECIU CTEKNISIHHBIE YacTH YCTAaHOBKM JIOCTaTOYHO TSDKENbIE (Hampumep,
KoJIOa ¢ 0OpaTHBIM XOJIOJMJIBHUKOM, MEIIAJIKOW, KaneJIbHOH BOPOHKOW, TEPMOMETPOM H T. II.), TO
KpENHUTh WX K IITATHBY CJIEAYET HECKOJbKMMU Jnankamu. [Ipu sToM gedermatopsl, MeEUIANKH,
oOpaTHbIE XOJOAWIBHUKN KPEIST CTPOr0 BEPTHKAIBHO, & HUCXOISIINE XOJIOMIBHUKA — HAKIOHHO,
YTOOBI JKUKOCTh CTeKalla B IPUEMHHUK, HE Monaaas Ha npoOKku. Eciu ycraHoBKa npeaHa3HayeHa s
paboThl ToJ aTMOChEpHBIM JaBICHHEM, TO HEOOXOMMMO, 4TOOBI OHAa CBOOOJHO COOOIIAIach C
atMocdepoii Bo n30exaHue MOBBIIICHHUS JaBJIeHUs B cucTeMe. J{Jis 3aluThl pearupyromux BelecTB
OT JICCTBHSI BJIark BO3/1yXa (€CIIM 3TO HYXKHO) UCTIOIB3YIOT XJIOPKAIBIIUEBIE TPYOKH.

[Tpuctynas k pabote, cieayeT euie pa3 BHUMATEIBHO OCMOTPETh MPUOOP U yOeauTbcs B
MIPaBWJIBHOCTH €T0 COOPKHU.

MeTo/b1 OUMCTKH U Bble1eHUS] OPraHUYeCKHX BellecTB

[TonydeHHbIE TIPH CHHTE3€ BEUIECTBA, KaK IPABWIIO, COAEP)KAT HEKOTOPOE KOIUYECTBO
npuMecei (MCXOAHbIE BEIECTBA, HE BCTYIHBILNE B PEaKIUI0, TOOOUYHbIE MPOJYKThI, pACTBOPUTENIN
u ap.). UtoObl M30aBUTHCS OT HUX, MPUMEHSIOT PAa3IMYHBIE METOJbI OYUCTKH W BBIICICHUS
OpPraHUYECKUX BEUIECTB. OTH METOABI JIOBOJBHO pa3HOOOpa3Hbl M 3aBHUCAT, B OCHOBHOM, OT
arperaTHOTO COCTOSIHUSI COCIMHEHHsT METOAbl OYMCTKH M BBIJCICHHUS XUMHUYECKUX COEIMHEHHN
pa3HOOOpa3HbI M 3aBUCAT OT UX CBOMCTB U arperaTHOI0 COCTOSTHUSL.

s TBepABIX BEMIECTB HaWOoJee BAKHBIM METOJOM OYHCTKH SIBJSIETCS KPHUCTAJLTH3AIINS.
PaznuuaroT Tpu BUJa KpUCTAJUIN3ALUU:

— W3 pacniinaBoB — 30HHAs IUIABKA;

— W3 pacTBOpOB — NepeKpUCTaIIN3ALUS;

— W3 mapooOpa3HOTO COCTOSTHUS — BO3TOHKA (CyOmmartus).

Jnis pazfeneHust JKUAKUX WU JIETYYHX BELIECTB UCIOJB3YIOT METOJl neperonku. Crocoobl
MIEPErOHKN pa3AeiIOTCS Ha JBE TPYIIBI: MPOCTasi MeperoHka W pektudukanus. [lo ycrmoBusim
MIPOBE/ICHUS Pa3IMYaloT TPU BUJA MEPErOHKHU: MpU aTMOc(EepHOM IaBlIEHUH, NPH YMEHbIIEHHOM
JaBJICHUH (TIEpEroHKa B BAKYyME) U C BOJISIHBIM ITapOM.

[Tponecc oTaeneHus TBEPAbIX KOMIOHEHTOB CMECH, HaXOSIIUXCS B OCaJIKe, OT MaTOYHBIX
pacTBOpoB (KHUIKHX KOMIIOHEHTOB) TIOCPEICTBOM IOPUCTON TEPETOPOIKHA — (PUIbTpa Ha3BIBAIOT
¢punbTpoBaHueM. B kauecTBe (puiIbTpa 0OBIYHO HMCHOJB3YIOT (PMIBTPOBAIBHYIO OyMary, a Takxke
pa3u4HbIe TKaHHW, TIOPHCTOE CTEKJIO, acOecT, OObIYHAs M CTEKIITHHAs BaTa W Jp. DuibTpoBaHHe
MO>KHO IIPOBOJUTH PA3IMYHBIMU CLIOCOOAMH.

Bornee monpoOHas mHGOpMAaIHsi 0 METOIaX pa3/ieNIeHUs] OPTaHUYECKUX BEIIECTB MPUBEICHA
B IIPWJIOKEHUH 3.

Yka3aHus 1o TexHuke 0e301aCHOCTH

[Tpu npoBeneHnu pabOThl HEOOXOAWMO BBIMONHATH TpeOOBaHMS PabOTHI B XMMHUYECKOMH

nabopaTopu, MPUBEICHHBIE B IPIIIOKEHUHU | K JaHHOU padoTe.
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O0opynoBanue U MaTepuabl

CrakaH, konba, BopoHKa, (uibTp, mecuaHas OaHs, ¢dapdopoBas dyalika, TEPMOMETP,
JeTUTeNbHass BOPOHKA, CTaKaHbl, MPUOOp AJIs MEPEroHKH, Koyiba, BOAsHAs OaHs, dJIEKTpUYecKas
IJIMTKA, OCH30iHas KucioTa (WM MPEJIOKCHHBIN mperojaBareieM), HapTaiuH (WM PEaKkTHB,
MPE/UIOKEHHBIA TperoiaBaTesieM), aHWINH, YETBIPEXXJIOPUCTBIM YIIepoja, pacTBOp aHWIMHA B
YETBIPEXXJIOPUCTOM YTIIEPOJE.

3ananue k padore

1. [lepexpucraiu3anus 0eH30iHOI KHUCJI0THI U3 BOJbI

B crakane BMectumocThio 50 mMi1 pacTBopsitoT nipu HarpeBanuu 0,1 T O€H301HOM KUCIOTHI B
5 MJI AMCTUIUTUPOBAHHOM BOABI. ['opsuuii pacTBOp ObICTPO OT(HUIBTPOBBIBAIOT B KOJIOOUKY uepe3
ckinaguatelii  GuiabTp. PUIBTpAT OXJaXKIAOT. BrlmaBmme KpUCTAUIbI OT(UIBTPOBHIBAIOT U
BBICYIINBAIOT.

2. Bo3ronka HajpraauHa

Texuuueckuit HadTanuH NOMEIIAalOT B HEOOMNbIIyI0 (GaphopoByI0 4YalllKy, HAKPHIBAIOT €€
JrCTOM (DMITBTPOBATIBHOM Oymaru ¢ MenkuMu npokosnamu (20-30 oTBepCTHid) U MIIOTHO MPUKUMAIOT
GuIbTpOBaNBbHYI0 OyMary ONpPOKMHYTOW CTEKJISSHHOW BOPOHKOM, OTBEpPCTHUE KOTOPOM 3aKpbITO
BaTHBIM TaMITIOHOM (PUCYHOK 1).

1 — necuanas Oans; 2 — gapdopoBas yamika; 3 — BOPOHKA; 4 — TEPMOMETP; 5 — BOTOHAEMOE
BELIECTBO; 6 — BaTHBIM TaMIIOH
Pucynok 1 — ITpuGop 11 BO3TOHKH

Yamiky ¢ BeLeCTBOM HarpeBalOT Ha MecyaHoi OaHe, CHaOXEeHHOM TepMOMETPOM, PTYTHBIN
IIapuK KOTOPOTO JIOJKEH HaXOAWThCS Ha ypoBHE nHa (apdopoBoil wamku. HarpeparoT yamiky c
BEIIECTBOM JI0 Temiiepatypsl Hike Ty, Hadranuna Ha 10-2001C.

[Tocne TOro, Kak Ha CTEHKAax BOPOHKH MOSBUTCS HaJeT BEILECTBA, MPUOOP OCTABISIOT IpU
TaHHOU TeMIIEpaType (OTKJIIOUUTH HarpeBaTeNbHbIN npubop) Ha
1-1,5 gaca.

3a 3TO BpeMs, BO3TOHAIOLIEECS BEIIECTBO OyJIeT NpPOHHKATh Yepe3 OTBEpCTHE B
¢bunbTpoBaNbHONM Oymare, W oOcelaTh Ha BHYTPEHHUX CTEHKaX BOPOHKM B BHUAE KPYIHBIX
KpHUCTAJIJIOB.

OnpenenstoT TeMnepaTypbl IUIaBIeHusT O€H30MHON KUCIIOTHl U HaTaauHa A0 U MOCIe HX
OUMCTKU. B3BElIMBaIOT OUYMIICHHBIE BEIIECTBA M ONPEIEISIIOT BBIXOJ YHUCTOTO BEIIECTBA B
MPOLIEHTAX.

3. DKCTpaKkuus aHWINHA

B nenutenbHyro BopoHKY BMecTUMOCTBIO 100 M HanmuBaroT 30 MJI CMECH aHWJIMHA U BOJIBI
(1:2) m noGasmsror 10 Mt yeTsipexxiopuctoro yriepoaa CCly.

YeThIpeXXJTOPUCTHIM  yIiIepoad — OOUH M3 HEMHOTHUX OPraHWYeCKUX pPacTBOPUTEIEH,
UMEIOINI OONBIIYIO TUIOTHOCTB, YeM Boja (p=1,59 r/mit), moaTomMy OH cpa3y OImycKaercsl Ha JTHO
BOPOHKHU. 3aKpBIBAIOT BOPOHKY CTEKJISIHHON MPOOKON M HECKOJIBKO pa3 SHEPIHMYHO BCTPAXUBAIOT,
YTOOBI CJIOM IEepeMeIIanch. 3aTeM JJIs BBIPABHHUBAHUS JIABICHUS BOPOHKY IEpEBOPAYMBAIOT
KpaHOM BBEpX M NPHOTKPBIBAHHEM €ro BBIIYCKalOT oOpa3oBaBilMecs mapbl. BerpsxuBanue c
MOCJIEAYIOIUM TIPUOTKPBIBAHUEM KpaHa IIOBTOPSIOT HECKOJIIBKO pa3. B pesynbrare aHWwInH
MIEPEXOUT B CIIOM YETBIPEXXJIOPUCTOTO YyIriiepoaa, T.e. 3KkcTparupyercs uMm. [locne orctauBanus u
YEeTKOT'0 PAacCIOCHUS Pa3eiisiioT 00pa30BaBIINECs CIIOU.
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B xakoM cioe HaXOAUTCS aHWIMH: BEPXHEM WJIM HUKHEM?

[TomyueHHBIM 3KCTPAKT BBICYUIMBAIOT OT BOJbI MyTeM T00aBICHHUS XJIOPUCTOTO KaJbIIMS.
JUnist BBIZIETICHHS aHWJIMHA U3 9KCTPAKTA UCTIONB3YIOT MIEPETOHKY.

4. Pa3nejieHue cMeCH aHUJIMHA M YeThIPEXXJOPHUCTOr0 yIJiepoaa MPoCcToil nmeperoHKoi

OnbIT BRIIOTHSIETCS TpenoaBarenem!

Cobuparot pubop JuIsl MeperoHku (pucyHok 3.2 mpunoxeHus 3). B kpyrionoHHyo kKoyily
BMECTHUMOCTBI0 50 MII 4yepe3 BOPOHKY HAJMBAIOT PACTBOP aHMJIMHA B YETHIPEXXJIOPUCTOM YIIIEpOJIE,
noJyiydeHHbIH B ombite 3. [loMenaroT B K010y HECKOJIBKO «KHUIIETIOK» JJIsi PABHOMEPHOTO KUIICHHS.
3aKkphIBalOT KOJOYy MPOOKOH C BCTaBIECHHBIM B HEE TEPMOMETPOM TaK, YTOOBI PTYTHBIN MIAPHK
TepMomeTpa Haxomwics Ha 0,5 cM Hmwke oTBojsmieii TpyOku. Ilyckaror Boay B oOpaTHBIH
XOJOAUIBHHUK, 10/ KOJIOY MOABOAAT BOASHYIO OaHIO U HAUMHAIOT HArpeBaTh Tak, YTOOBI IEPETOHKA
MIPOXOJIUIIA C IOCTOSTHHON CKOPOCTBIO.

Temneparypa kunenust CCly 76,5 [1C. lo Temneparypsl 80 [JC neperonsiercst CCly (ppaxums
1). 3ateM yOouparoT BOAsSHYIO OaHIO, HOMELIAOT 101 K00y acOECTOBYIO CETKY U IPOJOJIKAIOT HAarPEB.
Bo Bpemsi ObICTpOTO TMOBBIINICHUS TEMIIEPATyphl COOMPAIOT B JPYryl0 KOJOY MPOMEKYTOUHYIO
¢dpaknuro 2, a 3arem B uHTepBasie 180-190 [1C meperonstor anwmuH (ppakmust 3). Temmeparypa
kurenus anwimza 184 [1C.

H3mepsitoT 00beMbl (hpakiuil IIMHAPOM.

Conep:xanue oTyeTa
Otuer o 1abopaTopHOi paboTe BHIMOIHIETCS B TETPAIU U IOJDKEH COACPKATh:

— Ha3BaHUe paldOoThI;

— 1IeTb;

— pEeaKkTHUBBI U 00OPYI0BAHUE;

— OIIMCAaHUE MPOBEJICHHI ONBITOB U HAOJIIOACHUS [0 KaXI0MY U3 HUX;

— pEeaKINH, MPOTEKAIOIINE B XO€ MPOBEIEHUS IKCIIEPUMEHTA.
KoHnTposabHbIe BONPOCHI

1. IlepeuniciuTe METOABI OUMCTKH BEIIECTB U JaiiTe UM KPaTKyIO XapaKTepUCTUKY.

2. Kakue BelecTBa MOKHO OYMINATh BO3roHKOM? Ilpu kakoil Temmeparype NpOBOAST
BO3TOHKY?

3. Ha xakoM CBOWCTBE COeIMHEHUI OCHOBaHA Meperonka?

CnHcoK peKoMeHIyeMoil JTuTepaTyphbl

1 IlerpoB A.A., banesn X.B., Tpomenko A.T. Opranuueckass xumus. Caskt-IlerepOypr:
Wpan denopos, 2002.

2 CoxonoB B.M. Opranuueckas xumusi. DNeKTpOHHBIH yueOHbINH Kypc. HeBHHHOMBICCK,
2006 (Tema 1; TecThI 1151 CAMOKOHTPOJIS K Teme 1).

3 JlaGopaTopHbie paboThI TI0 opranudeckoit xumun. U3a. 4-e, mox pen. O.®. ['muazOypra u
A.A. Tlerposa. M.: Beic. mkomna, 1982.
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Ilpunoscenue 1
TEXHUKA BE3OIIACHOCTH

OcHOBHBIE TIOJIOKEHUS, KOTOPBIMU JI0JKEH PYKOBOJICTBOBAThCS CTYEHT, CIIEIYIOIINE:

1. Ilpuctynars k pabote B 1aOOpPaTOPUN OPraHUYECKONH XUMUHU MOXKHO TOJIBKO IPH HATUYHU
paboTaroreil BEeHTUIISIIH.

2. Kaxnpiii paOotaroumuii B jga0opaTopuM JOJMKEH O3HAKOMHUTBCA C IpaBUWIaMHU
MIPOTHBOIOXKAPHOU OE30MAaCHOCTH.

3. Kaxnaplii CTyZeHT IO/DKeH paboTaTh Ha 3aKpeIUIEHHOM 3a HUM paboueM MecTe.
[Tpuctynats Kk paboTe MOXKHO TOJIBKO B MPHUCYTCTBUU MpenojaBareist i jtadopanra. Padorars
O/JHOMY B J1a00paTOPHH 3alpeLaeTcs.

4. Bo Bpemst paboTHI B 1TaOOpaTOPHH HEOOXOIUMO COOIONATh THILUHY, YUCTOTY U MOPAI0K
Ha cBoeM paboueM MecTe U B 1abopaTopuu.

5. Kaxnplif npuctynaroomuii k padoTte B 1ab0paTopuy OPraHUuYECKOM XUMHUHU JI0JIKEH UMETh
B JIMYHOM TI0JIH30BaHUH paboumnii Xanat u3 XJI0M4aTOOyMaKHOM TKaHU U MTEPUYaTKH.

6. Kaxxplii CTyIeHT Npeske, 4eM NPUCTYIUTh K paboTe JT0JIKEH:

a) 00CyUTh € IpernojaBaTesieM IU1aH padoThl U CXEMY YCTaHOBKH;

0) mpou3BeCTH HEOOXOAUMBIE PACUEThl COIVIACHO MCIIOJIb3YEMOM METOIUKE;

B) 3apaHee M3yYUTh CBOWCTBAa  HCIIOJNB3YEMBIX UM  CHHTE3HUPYEMBIX  BEIIECTB
(MO>kapoonacHOCTh, B3PbIBOOIIACHOCTh, BO3/ICHICTBHE HA OPraHU3M).

7. Kareropudecku 3ampermaercsi 06e3 pa3pelieHus MpernoaaBaTeliss IPOBOJUTh KaKHe-TH00
OIIBITHI, HE OTHOCSIINECS K IPAKTUKYMY, WIN U3MEHSTh MOPSA0K IIPOBEAECHUS CUHTE3A.

8. Ilpexxme 4eM HUCTONIb30BaTh KaKoe JIMOO BEIIECTBO, CIEAYeT BHUMATEIBHO MPOYMTATH
HAQIMUCh HA STUKETKE OYTBhUIM, B KOTOPOHM COAEPKaJIOCh JAaHHOE BELIECTBO. 3ampelniaercsi
UCIOJb30BaTh JJIsl TPOBEICHUS CHHTE30B BEIIECTBA U3 CKISHOK 0€3 OSTHUKETOK WIH C
Hepa30opUHBOI HAMHCKIO, a TAKXKE, IPOBOIUTH CHHTE3 B TPA3HOI MOCyIe.

9. KaTeropnuecku 3anpenaercsi OCTaBJSITh padoTalolue yCTAHOBKHU 0e3 MpucMoTpa.

10. PaGoTty cneayet mpoBOAUTH aKKypaTHO, CJIENS 3a TeM, YTOOBI BEIIECTBA HE MOTaall Ha
KOXKY JIUIa, PyK (MCIIOJIB30BaTh MEPYATKH) U APYrHe 4acTH Tea.

11. PaboTath ¢ SIOBUTHIMH, pa3ApakaloIMMH OPTaHbI JbIXaHHs BEIIECTBAMH HEOOXOJNMO
B BBITSDKHOM IIKady. Chblllyune peakTUBBI CleAyeT OTOMpaTh CyXMM IIIAaTeNIeM MU CIeUaTIbHON
JIO’KEYKOM.

12. B nabGoparopuu 3anpemaercss KypuThb, IPUHUMAThH MUILY, MUTh BOAY M3 XMMHUYECKOH
MOCY/BI.

13. Heab3s1 mpodoBaTh Ha BKYC, a TaK)K€ BCACBIBATh PTOM 4Yepe3 INMHUIETKY XMMHUYECKHE
BEIIeCTBA M MX pacTBOpbl. HioxaTh BeliecTBa MOXKHO JIMIIb OCTOPOXKHO, HE BJbIXas MOJHOMN
TPy/IbI0, HE HAKJIOHSSICH HAJl COCY/IOM, a HAIIPaBIIsis K ce0Oe maphl MITK a3 ABIKEHUEM PYKH.

14. [{nis1 3amuThI I71a3 CJIEAYET UCIOIb30BaTh 3aIIUTHBIE OYKU MU MACKY.

16. [Ipn HarpeBaHWM XUMHUYECKHUX BEIIECTB B MPOOMPKAX MM KOJIOAX HEOOXOAUMO CIEAUTh
3a TeM, 4TOObI OTBEPCTHS COCYIOB OBLIIM HAIIPABJICHBI B CTOPOHY OT ce0sl U APYTHX pabOTaroIIUX.

17. Heob6xomumo coOMIOJATH  OCTOPOXXHOCTH MPU  pabOTe €O BCSIKOTO  poja
AJIEKTPONIPUOOpPaMHU M BJIEKTPOOOOPYAOBAaHHEM; INpH OOHAPYKEHHMH HEUCHPABHOCTU CJEIyeT
MPEKPATUTh PaboTy, OTKIIOYUTH MPUOOP OT CETU U OOPATUTHCA K MPENOoaBaTelio UiIH JJaOOpaHTy.

18. Ilo oxoHuaHuM pPabOTHI CTYAECHTHI OOS3aHBI: BBIKJIIOUYHUTH IJIEKTPOIPUOOPHI, BHIMBITH
HCIIOJIb30BaHHYIO MOCYly, 3aKpbITh BOJONPOBOJHBIE KpaHbl, yOpaTh cBoe pabouee MecTo, cllaTh
1ab0paHTy UCIONB3YEMYIO MOCYy U PEAaKTUBBI U MOJIYYUTh pa3pellieHue NpernoiaBareis NOKUHYTh
n1abopaTopHiIo.

Paboma c xumuueckumu peakmueamu
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Bce opranmueckue BemiecTBa B TOW WJIM MHOM CTENEHU SJOBHUTHI, a MHOTHE U3 HHUX —
OTHEOIACHBI U B3PLIBOOINACHBI. XUMHUYECKHE PEAKTUBBI 10 CTENEHU OMACHOCTU W BIMSHHS Ha
3JI0POBHE YEJIOBEKA JAETAT Ha YETHIPE KIIacca OMacHOCTH.

1 — upe3BbIUaiiHO ONIACHBIE;

2 — BBICOKOOTIACHBIE;

3 — YMEpPEHHO OIIaCHBIE;

4 — manoomnacHsle.

Knacc  omacHoCcTM  BpeIHBIX  BELIECTB  YCTaHABIMBAIOT B  3aBUCUMOCTH  OT
TOKCUKOMETpUUecKux nokasarenein — nokazarenu [1/IK [['OCT 12.1.007-76 CCBT].

OO0s3aTenbHBIM yCIOBUEM 0e30macHOi paboThl ¢ XMMHYECKHMMH BEIECTBAMU SBIISETCS
3HaHUE XMUMHUYECKUX U (PU3NYECKUX CBOWCTB PEAKTUBOB U PacTBOPUTEIIEH, C KOTOPBIMU MPEACTOUT
paboTarh, 3HaHHWE OCOOEHHOCTEH WX TOKCHYECKOTO JEHCTBHS, OCHOBHBIX MEp MPOQHIAKTUKU
OTpAaBJICHU, CUMIITOMOB OTPaBJIEHUN U CIIOCOOOB OKa3aHUs IEPBOM MOMOILH.

K peakTnBaM Ka)KIOH TPYMIbI MPEABABISAIOTCS pa3iMyHble TPEOOBaHUS MO MX XPAHEHHUIO,
4TO ompezensercs TUMNOBBIMM IpPaBUIaMHU TEXHUKH O€30MacCHOCTU NIpU paboTe B XUMHUYECKHX
nabopaTopusx.

Bce xuMuueckue peakTUBBI XpaHATCS B CIIEUUAIBHO MpeIHa3HAUCHHBIX I 3TOr0 MecTax
(B Merayuimueckux Imkadax, Mecke W T.O.) B IUIOTHO 3aKpPBITBIX CKJISHKaX C ATHKETKAMHU.
B3pwiguamuie, camosocniamensowuecs, 0cobo moKcuuHvle Gewjecmsa U ux cMecu Xpanumo 8
bonbuux obvemax 6 rabopamopuu 3anpeueHo!

Ha »oTukeTkax MOXXHO BCTPETUTH CIEAYIOIIME OOO3HAYCHHS — CIICHUAIBHBIC 3HAKH-
CHMBOJIbI, YKa3bIBAIOLME HA BMJbl ONACHBIX U BPEAHBIX (aKTOPOB (PUCYHOK 1) BO3aeHCTBUS:
B3pPbIBOOIIACHBIE, TOPIOYNE, TOKCUYHBIE (SIOBUTHIE), €AKHE (pa3beaatoliue KOy, TKaHU, MeOelb U
T.J1.), palUOAKTUBHBIE.

SMOBUTOE BEIIECTBO Enkoe pemecTBO B'SpBIBOOl'[aCHoe BEIIECTBO BemecTBo, OIACHOE ]'op}oqee BEIIECTBO
OId 300P0OBEA

Pucynok 1.1 — 3HaKu-CUMBOIIBI, YKA3bIBAIOIINE HA BUJIBI OMIACHBIX U BPEAHBIX (PAKTOPOB

st pacTBOpOB, MPUTOTOBIEHHBIX B J1a0OpaTOpPUH, SIBISETCS OOA3ATEIBHBIM HPABULO —
VKA3bl8amb HA IMUKEMKAX KOHYeHmpayuu u 0amvl npuecomosienus pacmeopa. llpu pabote
pEaKkTHBBI HEOOXOIUMO TMPEIOXPAHATH OT 3arps3HEHUs, Pacxoj0BaTh 3KOHOMHO, CTPOTO TIO
MHCTpYKUUU. BelecTBa, OKUCISAIOMIMECS HAa CBETY, CIEAYET XPaHUTh B TEMHOU MOCY/IE.

PaboTtas B maboparopuu OpraHUYeCKOd XUMHH, HEOOXOIUMO CTPOTO COOJI0aTh OCHOBHBIS
MpaBUjia TEXHUKH O€30MaCHOCTH pabOThl ¢ XUMHUYECKUMHU BEIIECTBAMM.

Ilpaguna padomul c Kucromamu u wieaovamu

1. TIpu paGoTe ¢ MUHEPATBHBIMU KUCJIOTaMH (COJSHOW, a30THOW, CEpHOM U JIp.), a TaKKe
CWJIBHBIMU OPTraHUYEeCKHUMH KHCIOTaMU (TPUPTOPYKCYCHOM W Jp.) HEOOXOJMMO TMOIb30BATHCS
3aIUTHBIMUA OYKaMH, PE3NHOBBIMH TIepUaTKamMu, PapTyKOM.

2. llpu pa30aBneHUH WM CMEIIMBAHUH KOHIEHTPUPOBAHHBIX KHUCIOT C JPYTHMH
BEIIIECTBAMH, KOTOPBIE COMPOBOXIAIOTCS BBIICJICHUEM TEIUIA, CIEAYeT HCIOIb30BaTh TOJBKO
TEPMOCTOWKYI0O XHMHUYECKYI0 TMocyay u3 crekna wid (apdopa. Ilpm cmemmBaHuu ABYX
JKMIAKOCTEH — SKMIAKOCTH ¢ 00JIblleld INJIOTHOCTHIO NPHJIMBAIOT K KUAKOCTH C MeHbIIel
IUIOTHOCTHIO (HampuMep, CEPHYIO KUCTIOTY MPUIHBAIOT K BOJIE).

3. PacTBOpSTH THAPOKCHABI HATPUS M KU ClenyeT (B 3alIUTHBIX OYKAX) MEIJICHHBIM
npubaBieHUEM UX K BOJE HEOOJBIIMMU MOPLUSIMH IPU MOCTOSHHOM IE€peMElInBaHUuU. TBepIyto
IIeJI0Yb HeJIb3sl OpaTh pyKaMu, clieAyeT UCTIOIb30BaTh JISl 3TOTO IIUITIIBI FITH IITTATENH.
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4. Kareropuuecku 3ampemiaercss KHUCIOTHl M IIEJIOYM 3aTATHBATH PTOM B CU(OH WK
ITUIIETKY.

5. Hesib3s1 BbUIMBATh B PAaKOBUHY OCTAaTKH KUCJOT, Lienodei. X cnuBaroT B crienuanbHbIe
CKJISIHKM U1 HEOPraHUUYECKUX CIIMBOB WJIM IIPOBOJAT HEUTPATU3ALMIO [0 OKOHYaHUU PalbOTHI.

Ocobennocmu padomul ¢ 63pPbl60ONACHBIMU, 1€2KOGOCNIAMEHAIOUWUMUCA U
MOKCUYHBIMU 6EULECEAMU

Pa6ora ¢ 6pomom

1. bpoM crnenyer XpaHUTh TOJNBKO B TEMHBIX TOJICTOCTEHHBIX CKJISHKAaX C IPUTEPTBIMU
MPOOKaMU B BHITSDKHOM KA.

2. IlepeHOCUTDH CKIITHKY ¢ OpOMOM ciielyeT B OaHsAX MJIM YalllKax ¢ IECKOM.

3. Bce pabGorel ¢ OpomMoM HEOOXOAMMO TPOBOAMTH B BBITSHKHOM IIKady ¢
MOJyCHYIIEHHBIMU CTBOPKaMHM, OO0S3aTEbHO B PE3MHOBBIX IE€pUaTKaX, 3AIUUTHBIX OYKaX WU
Macke.

4. Ilepen npoBeneHneM paboOThI ¢ Jo0aBiIeHHEM Opoma IpU MOMOIIY KanelbHOW BOPOHKU
CllelyeT 3apaHee IPOBEPUTh KpaH BOPOHKHM Ha I€pPMETUYHOCTh. B KameibHyr0 BOPOHKY MOKHO
HajauBaTh He 6osiee 10 M Opoma.

Paboma c wenounvimu memannamu.

[Ipu pabore ¢ MeTAJUIMYECKUMM HATpUeM M KajJhueM Heo0X0oaAuMo coOlroaTh 0co0yro
OCTOPOKHOCTB:!

1. IIpu paboTe ¢ METALITMYECKUM HAaTpUeM HEOOXOIUMO CIEAUTh, YTOOBI Ha paboueM cTole
HE OKAa3aJoCh JaXe CaMbIX HE3HAYUTEJbHBIX KOJMYECTB BOAbL. Peakuuu co IIEeJTOYHBIMU
MeTaJUlaMHU HeJIb3sl IPOBOAUTH Ha BOASIHOM MM NapoBOi OaHe.

2. XpaHUTb LIEIOYHBIE METAJUIBI CJIEAYET B TOJCTOCTEHHOM CTEKJITHHOM MJIH JKECTSHOH Tape
0J] CJI0EM 00€3BOKEHHOI'0 KEPOCHHA.

3. Heobxogumoe KOJIMYECTBO METAITIMYECKOIO0 HATpUs CIEAyeT OTpe3aTh IHUHIIETOM,
LIUMIAMH, CKajbleneM WM HOKOM. C TOBEPXHOCTHM HATpUs CpPE3al0T OKCHUAHYH IUICHKY,
OTXKUMAIOT B GUIBTPOBAIbHOM Oymare oT KEpOCHHA U TOTYAC BBOJAT B PEAKIIUIO.

Bce paboTsl ¢ HaTpueM NPOBOAAT B 3AIIUTHBIX OUKAX.

4. Heab3s BbIOpachlBaTh OCTAaTKM HATpHUsl B PAKOBUHY M MyCOpHble UK. OOpe3ku
HaTpUs OMEIIAIOT B OT/ENbHYIO 0aHKY C KEPOCMHOM HJIM 00pabaThIBatoT HEOOIBIINMHU MOPLUIMU
crupTa.

Paboma c moxkcuunvimu eewgecmeamnu

1. Ocobyr0 OCTOPOXKHOCTH CJIEIYET COOMI0AaTh MPHU padoTe ¢ TOKCHYHBIMH BEIIECTBAMH,
HampuMmep, ¢ JUMETUICYNb(aroM, XJIOPaHTMIpPUIAMH HHU3IMIUX KUCIOT, C (heHoJaMH,
raJIOrT€HOHUTPOCOEANHEHUSMU, HeNpeaeIbHBIMU KapOOHUIbHBIMU COEJIMHEHUSIMU,
HenpeAeIbHBIMU KUCIIOTaMU, alTu(paTUYECKUMH raJloreéHOKHCIOTaMy, THApasuHaMu u 1p. PaboTats
C MOJIOOHBIMU COETMHEHUSIMH CJIETyeT TOJIBKO B MEpPUaTKax U B XOPOIIO ACHCTBYIOIIEM BBITSKHOM
mkady, Tak Kak MHOTHE M3 3THUX BEIECTB BBI3BIBAIOT Pa3pa)kKCHUE M OXKOT'H KOXKHU M CIM3UCTBIX
000J104€K.

2. Ilpu paboTe ¢ UMAaHUAAMU Kalusg M HATpUs HEOOXOJUMO TPOWUTH CIEIHaTbHBIN
MHCTPYKTaX Y pyKOBOJIUTEIS.

Pabomut c ozne- u 63pvi6oonacHbvimu 6euiecmeanu

Oco0oro BHUMaHHUS M OCTOPOXKHOCTU TpeOyeT paboTa € JErKOBOCIUIAMEHSIOIIUMUCS
xuakoctamu (JIBX). B coorBercTBUM ¢ MexayHapoaHbsIMu pexkoMmeHnanusamu Kk JIBXK otHocsTces
TOPIOYME KUJIKOCTH C TEMIIEPATYPOH BCHBIMIKK, HE npeBbimaromeid 61 °C B 3aKkpbITOM THUTJIE WIH
66 °C B OTKpBITOM THIJIE.

Temnepamypoti 6cnviuiky Ha3blBaeTCd MHUHHUMAajbHas TemIepaTypa, NpU KOTOpPOH B
YCIOBUAX HUCHBITAHUNA HaJ MOBEPXHOCTHIO TOPIOYETO BEIIECTBa OOpPa3yOTCS Mapbl WIM Tasbl,
CIOCOOHBIE BOCIUIAMEHATHCS B BO3AYXE OT IIOCTOSHHOIO HCTOYHUKA 3a)KUTaHUs (MCKpBHI,
OTKPBITOIO IJIAMEHU, HArPETOT'O TEJIA).

JIBXK nessitcsi Ha TpU paspsijaa:
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| pa3psa — ocob6o onacusie JIBX ¢ remnepartypoit Benbimku ot -13 °C 1 HIKE B OTKPBITOM
TUTJIC; K HUM OTHOCSATCS Oudmuiosvii 3¢gup, mempacuopo@ypau, ayemowu, OeH3UHbl, 2eKCAaH,
nempoelnvlll. 3up, NPONUIXIOPUO, Cepoyerepoo, mempasuopodypau, @Gypan, YUKI02eKCaH,
YUKI02eKCeH, IMUIAMUH, dIMUuigpopmuam u op.

Il pa3psan — nocrosuHo onacHele JIBXX ¢ temneparypoit Bensimku ot -13 °C no +23 °C B
OTKpPBITOM THWIJIE; K HUM OTHOCSITCS OeH30., osmuiayemam, ayemoHUumpui, 2enmau, OUOKCAH,
OUXTIOPIMAH, OUIMUNXIOPCUNIAH, U3ONpOnUIAyemam, 2-nponavon, MemaHos, MemuidmuIKemoH,
nUNepuOUH, NUPUOUH, MOLYO], MPUIMULAMUH, YUKILOLEKCUNAMUH, SMULOEH30]l, SIMAHOIL U Op.

111 pa3spsin — omacHble npu NOBBILIEHHON TeMmmeparype Bosayxa JIBX ¢ temneparypoit
Benbliky Boiie 37 °C u 10 66 °C B OTKPBITOM TUTJIC AHU30], OPOMOEH30], OYMAHO, 2eKCUNXT0PUO,
0eKaH, OUMemUICYIbpam, KepoCuHbl, KCULO0L, MEeMUIAKPUIAM, MYyPABbUHAs KUCIOMA, NeHMAHOI,
nponunden3on, NPONnamon, CKUNUOAp, CMUPON, YAUm-CNUpum, YKCYCHAA KUCIOMA, YKCYCHbILL
aHeuopuo, X10poeH30J, YUKI02eKCaAHOH U Op.

JpyruMm napaMeTpoM, XapakTepU3YIOUIMM IMOKAPHYIO OMACHOCTh BEIIECTB, SBIIAETCS
memnepamypa Ccamo8ocniameHenus — MHUHUMajbHas TeMIlepaTypa, HpU KOTOPOM BO3HUKAET
IJIAMEHHOE TOPeHHUe BellecTBa 0e3 y4acTHs IOCTOPOHHETO UCTOUYHUKA 3a5KUTaHMUSL.

W3 BemiecTB, MUPOKO MPUMEHSIONIMXCS B XUMHUYECKOH jaboparopuu, HauOojee HU3KOU
TEeMIIEpPaTypoii caMOBOCIUIaMEHEHUs 001aiaeT TUATUIOoBLIHN 3dup, (Tce = 164 °C).

1. Heab3s paborats ¢ JIBX BOMM3M OrHs M BKIIIOUEHHBIX 3jeKTpornpubopoB. Harpesarsb
JIETKOBOCIUTAMEHSIOIINECS KHUIKOCTH CIEAYyeT B K0JI0aX, CHAOKEHHBIX BOJSHBIM XOJOIUIHLHUKOM,
WCIIONB3Ysl TPEABAPUTEILHO Harperble BOJsSHbIE OaHu. Tpebyemyio Temmneparypy B OaHe
MOAJEP>KUBAIOT JOOABICHHEM rOpsSYei BOJIBI.

3. Heb3sl IPOBOJIUTH nepecoHKy 00cyXa, TaK Kak MHOTHE BEUIecTBA (AMATHIIOBBIN 3QUp,
IMOKCcaH) 00pa3yloT B3PHIBOOIIACHBIE TEPOKCH/IBI.

Ilpasuna padbomuvt npu NOHUIHCEHHOM 0ABNEHUU

K pabGoram mpu MOHMKEHHOM [aBJICHHHM B J1a0OpPaTOpUHM OTHOCSTCS: (DUIBTPOBAHUE U
MEpEeroHKa B BaKyyMe; paboThl IO OCYLIEHHUIO BEIIECTB B BAKYYM — HKCUKATOPE.

1. IIpu paGote ¢ JHOOBIMU CTEKISHHBIMU MPHUOOpAMU, HAXOISIMIMMHUCA TOJA BaKyyMOM,
00s13aTeIbHO UCIIONB30BaTh 3alMTHBIE OYKM WM Macky. Ilocne okoHuanus paboT mnpu
MOHIKEHHOM JaBJICHUM, OYKU CIEAyeT CHSATh TOJNBKO uYepe3 3-5 MHUH. MOCie BbIpaBHUBAHUS
JaBJICHHUS.

2. Vicnonp30BaTh aBTOKJIAB B pab0OTE MOXKHO TOJIBKO B IPUCYTCTBUU MPEMOTaBATEIS.

Hoscapoonacnocmeo

HeakkypaTtHast u HeOpexHas paboTa, a Takke HECOOI0IeHne paboTaloIMUM HE0OOXOUMBIX
Mep MPeAOCTOPOKHOCTH MOTYT IPUBECTU K BOSHUKHOBEHHIO MOXKAPOB, K B3PHIBAM U K HECUACTHBIM
CITy4dasiM.

1. Kaxnaplii paboTaromuii B 1a00paTOPUU TOJDKEH 3HATh O MECTOHAXOXICHUU OCHOBHBIX
CPEIICTB TPOTHUBOIIOKAPHON OE€30MaCHOCTH: TOXKAPHBIM KpaH, OTHETYIIUTENH, SIIUK C TEeCKOM,
acOecToBO€ OfIesio, anTeuka ¢ MEAMKAaMEHTaMH, HEOOXOAUMBIMU ISl OKa3aHUs MEePBOM MOMOIIN
(pacTBOpHBI: TepMaHraHaTa Kajaus, OOPHOW KHCIIOTHI, THAPOKApOOHAaTa HATPHSs, MOJa; BaTa, OWUHT,
MasH OT 0KOTOB U JIp.)

2. JlerkoBOCIUIaMEHSIFOIITMECST BEIIECTBA JIODKHBI HAXOIWUThCA Ha pabodeM MecTe B
MUHUMATHHOM KOJIMYECTBE, HEOOXOAUMOM JIJISl BBITOTHEHUS PAOOTHI

3. Pabory c JerkoseryuuMd U JIETKOBOCIUIAMEHSIOIIMMUCS BEUIECTBAMH  CIIEAYyeT
MIPOBOJNTH B BBITSDKHOM IIKa(y, HeJb3sl JOMyCKaTh KOHTAKTa MX MapoOB C OTKPHITHIM IIJIAMEHEM,
AJIEKTPOTPOBOKOM, JIEKTPONTPHUOOpaAMH M IPYTUMH BO3MOKHBIMA UCTOYHUKAMH BO3TOPAHUSI.

4. Henb3s1 UCIIONIB30BATh ISl HATPEBAHUS KUIKOCTEH CTEKIISTHHYIO MIOCYy C TPEIIMHAMU, B
MpOIIeCCe HArpeBaHUs TPEIIMHA MOXET YBEIWYUTHCSI. ODTO MOXKET MPUBECTH K IOMAJaHUIO
pPacTBOPUTEIIS HA HArPeBaTEIbHYIO TIOBEPXHOCTh M TEM CaMbIM CITPOBOITUPOBATH TIOXKAp.

5. Ecnu mpou3onuio Bo3ropaHue Ha pabodyeM MecTe, CelyeT OTKIIOYHUTh BEHTWIALHIO U
mojady »dJEKTPOIHEPTUU OOIIUM PYOMIIBHUKOM, COOOIIUTH TPENOJaBaTeN0 WIH ydeOHOMY
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Mactepy o ciayuuBmiemcs. HeGonpimoi ogar Bo3ropaHust ciaenyeT 3achlliaTh MECKOM WM HAaKPBITh
acOecTOBBIM OJIESAJIOM, B CIIy4yae BO3rOpaHus Ha OOJbIIEH TUIOIIAIU UCIIOIb30BaTh OTHETYILIUTENb.

6. Hestb3s1 3as1MBaTh BOJIOM 3aropeBiiue dGup, 0eH30I1, OCH3UH, BOCIITIAMCHHUBIIIHECS CMECH,
coJieprKalire MeTaNIMYeCKU HAaTpUi — BO BCEX ITUX CIIyYasiX TYLIUTh IJIaMsl CJIETyET ECKOM.

7. Ilpu BO3ropaHUM OJEXKIBI HA YEIOBEKE CleAyeT HaOpPOCHTh HAa HETO BOMJIOYHOE OJEsIIO
WK JMo0yI0 MJIOTHYIO TKaHb, YTOOBI cOUTH Iiams. He mo3BossiiiTe mocrpaaasiieMy OexaTh, YTO
YCUJIMT TOpEHHE.

Ilepsasa nomouwys npu 0xcozax, ompagieHuaAX u OPy2ux HeCHACMHBIX CIYUaAnx

1. Ilpu neexux mepmuueckux odcoeax Koxy | cremneHu (mOKpacHEHHE) CIEIYeT MPOMBITH
STHJIOBBIM CIUPTOM, @ 3aT€M CMa3aTh TNIMIEPUHOM WJIM Ba3eJIMHOM WM HAJIOKUTh Ma3b OT OKOTa.
IIpu Oomee CHUIBHBIX OXOTrax /O OKa3aHUS MEIUIIMHCKON TIOMOIIM ClieayeT OOHaXKUTh
000 KEHHBIM Y4acTOK M 3aKpBITh €ro acenTHYecKoil moBs3koil. Henb3s mpoMbIBaTh BOAOH WK
00pabaTbIBaTh STHIOBBIM CITUPTOM, CPOYHO JJOCTABUTH B OOJIBHUILY.

2. Ilpu ooxcoeax 6pomom HEOOXOIUMO TIIATEIHHO MPOMBITH MOPAKEHHOE MECTO ITUIIOBBIM
cnupToM, a 3ateM oOpabortath 10%-HbIM pacTBOpoM THoOcyib(haTa Harpus. [locie BapIxaHus
00JBIIOTO KOJIMYECTBA Opoma clieyeT MOABIINIATh HaJ pa30aBIEHHBIM PACTBOPOM aMMHaKa U
BBIMTHU Ha CBEKUU BO31YX.

3. Ilpu oorcoeax scuoxum enonrom HEOOXOIUMO PACTEPETh MOOEIEBIINN YyJaCTOK KOXKHU
TJIMLIEPUHOM JI0 TE€X IOp, MOKa HE BOCCTAHOBUTCS HOPMAJIbHBIN I[BET KOXH, 3aT€M MPOMBITh
IIOPAKEHHBIN y4aCTOK BOJOM M HAIOKUTH KOMIIPECC U3 TIINLIEPUHA.

4. Ilpu odrcoeax KOHYEHMPUPOBAHHLIMU KUCIOMAMU CIEAYET HEMEUICHHO MPOMBITh paHy
OOJIBIIIM KOJMYECTBOM BOJBI, a 3aTeM 00padboTath 3%-HBIM PacTBOPOM COJbI MM HAIIATHIPHOTO
crupTa.

5. Ilpu ooicocax KOHYEHMPUPOBAHHBIMU WjeloUamMy KOXY CIIEAyeT MPOMBITh BOAOH, a 3aTeM
o6paboTath 1%-HbIM pacTBOPOM OOPHOM KUCIIOTBHI.

6. Ilpu crayuaiinom nonadaHuu peaxmueos 6HYMpb PEKOMEHIYETCS BBIMUTH OOJBIIOE
KOJIMYECTBO BOJBI. Hapsmy ¢ 9TUM HEoOXOIWMO: a) IPU OTPABJICHWH KHUCIOTAMHU BBIMHUTH CTAaKaH
2%-HorOo pacTBOpa cOnbl; 0) MpHM OTpaBJIEHUM LIeIoYaMH — cTakaH 2%-HOH YKCyCHOW win
JMMOHHON KUCIOTHIL. [Ipn oTpaBiieHUr HEOOXOAMMO BBIBECTH MOCTPATABIIEIO HAa CBEXHU BO3AYX,
clienaTh UCKYCCTBEHHOE JIbIXaHHWE U BBI3BATh Bpaya.

7. Ilpu nopesax B TIEPBYIO OYepedb, VYNAIUTh OCKOJKH W3 paHbl, Kpas pPaHbI
npoae3uHpuimpoBaTh 3%-HbIM pacTBOPOM HOJIa, a 3aT€M HAIOXKUTh CTEPUIIbHYIO MOB3KY. Ilpu
CHJIFHOM KPOBOTECUCHHHU HAJIOKUTh KI'YT, M BEI3BATh Bpaya.

8. Ilpu nonaoanuu wenouu Ha pozosuyy 2ia3 (OU€Hb OMACHO) HEOOXOIUMO HEMEJIEHHO
MIPOMBITH TJ1a3a OOJIBIIUM KOJIMYECTBOM BOJIBI, 3aTeM 1%-HbIM pacTBOPOM aCKOPOMHOBOM KUCIIOTHI.
HemenenHo oOpaTuThes K Bpady.

9. Ilpu snexmpompasmax, Tocie OOECTOYMBAHUS pabOUero MecTa M OCBOOOXKIEHUS
MOCTPAJIaBIIET0 OT JCHCTBUSI TOKA, OOECHEYUTh IOJTHBIA TMOKOHM M TPHUTOK CBEXKEr0 BO3/IyXa.
[TocTpanaBiinii He NOJDKEH JieNaTh JUIIHUX ABWXKEHWH. Ecnu HapylleHbl AbIXaHue U ceplaedHas
JeSTeTbHOCTh, TO HEOOXOIUMO HEMEUIEHHO NPUOETHYTh K HCKYCCTBEHHOMY [BIXaHHIO U
HENpsSMOMY Maccaxy cepjlla W He IPeKpallath 3TH ONEpalud 10 IOJHOTO BOCCTAHOBJIEHUS
GyHKIUH WK 10 TpUOBITUS MEAUIIMHCKUX PAOOTHUKOB.

10. IIpu paboTe co CTEKIIOM M XUMHUYECKOW IMOCYI0M HEoOXoaumo coOmoiaTh MpaBuila
MIPEOCTOPOKHOCTH BO M30€KaHNE paHEHHS OCKOJIKAMH CTEKIIa.

11. IIpu Bcex ciydasix paHEHUH, 0)KOTOB M OTPaBJICHUH, MOCIe OKa3aHHs MEPBOM MOMOIIH
MOCTpaaBIIeMy, HEMEUIEHHO HAIIPaBUTh €T0 B TPABMATOJIOTMYECKHH IMTyHKT WIIH K Bpady.
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Ilpunoscenue 2
HEPEYEHbB H KPATKOE OITUCAHHE JIABOPATOPHOH ITOCY/IbI

B xummdeckmx sabopatopusx OOBIYHO HCIONB3YIOT CTEKISIHHYIO Tnocyay. OmHa
W3rOTaBIMBAETCS, KaK IPABUJIO, M3 CIELUUAIBHOIO CTEKJIA, KOTOPOE YCTOMYMBO K KHCIIOTaM,
menoyaM W OOJIBIIMHCTBY XMMHUYECKHX pEareHTOB, M O0JagaeT CpPaBHUTEIBHO HEOOJIBIINM
KOY(Q(QHUIHUEHTOM JIMHEHHOro pacliipeHus (4TO OY€Hb BAXKHO IPU MEPEMEHHBIX TeMIepaTypax
XHUMHYECKOro sKcnepumenTa). [locyna u3 cTekiia oueHb yqo0Ha — OHA Ipo3payHa, XOPOIIO MOETCS
U CYIIUTCS M JIETKO MOAJAEeTCA TepMUYecKoil oOpaboTke. OCHOBHBIM €€ HEJOCTaTKOM SIBJISETCS
XPYIKOCTb.

CrakaHbl OOBIYHO M3rOTABIMBAKOTCS M3 TEPMUYECKOTO CTEKJIAa M OBIBAIOT pPa3IMYHON
BMecTuMocTd (0T 50 mo 1000 mi). OHu citykaT AJisi BCIIOMOTATENbHBIX PadOT ¢ OPraHUYeCKUMHU
AKHUJIKOCTSIMU U BOJHBIMH PacTBOPaMH.

[TpoOupku OBIBAIOT pa3IMYHON BEMWYUHBI U AraMeTpa. OObIdHbBIE TAO0OpAaTOPHBIE IPOOUPKH
M3rOTaBIMBAIOT M3 JIETKOIUIAaBKOTO CTEKJIa, HO A OCOOBIX pPaboOT, Hampumep, MPHU BBICOKHX
TeMIIepaTypax, MPUMEHSIOT MPOOHPKH U3 TYTOIUIABKOTO CTEKJIa WM KBapIa.

[Ipyu mnepeMemMBaHUU pPEAKTUBOB HPOOMPKY J€p’KaT 3a BEPXHIOI 4YacTh OOJBIINM,
yKa3aTeNbHBIM M CpPEJAHMM NalblaMH JICBOW PYKH, a YKa3aTeJNbHBIM MaJbLEM IPaBOH PYKH
yIApsAOT KOCBIM CKOJIB3SIIIUM JIBJKEHMEM [0 €€ HW)KHEH 4YacTH HecKolbko pa3. Henbss
BCTPSAXUBATH MPOOHPKY, 3aKPhIBast €€ MaJIbIEM, TaK KaK IPU 3TOM 3arpsi3HAIOTCS IepeMelInBaeMble
BEIIIECTBA, a IIPU MPOBEJCHUU ONBITOB C €IKMMHU BELIECTBAMU MOKET ObITh TPaBMUpPOBaHa KOXa
pyku. Ecim mpoOupky HEoOXOAMMO Harperb, TO €€ 3aKpeIUISIoT B Jep)KaTeie WIM B JIallKe
LITATHBA.

KonGpl  OBIBAIOT  IJIOCKOAOHHBIE, KOHUYECKHE, KPYTJIOJOHHBIE U  TPYIICBUIHBIE
(pucyHok 2.1).

[T1ocKO/TIOHHBIE W KOHWYECKHE KOJOBI OOBIYHO HCITOJB3YIOT B KaueCTBE MPUEMHHKOB TPH
MEPEroHKe KUIKOCTH, JUIsl IPUTOTOBJIEHUSI PACTBOPOB M KpHCTAIU3alMU. X Henb3sl IPUMEHSTh
MIPHU HarpeBaHWH BEUIECTB JI0 BHICOKHX TEMIIEPATyp U UCIOIB30BATh NMPH paboTe MPH MOHWKEHHOM
JaBJIeHUU (M3-3a OTMIACHOCTH pa3pyLICHUs KOJIO).

5 O A
oo S EEE

a — IMJIOCKOIOHHAsI; O — KPYTJIOJIOHHBIC; B — KOHHYECKas; T — ABYX- U TPEXTOPJIbIC;
I —Bropua [uist :KUIKOCTEN ¢ HU3KOM TEMIIEPATYpPO KUIIEHUS; € — Bropiua Jis )KUAKoCTen
C BBICOKOW Temmeparypoi kuneHus; K — Kisiizena; 3 — @aBopckoro (¢ aederMatopom);
U — rpylieBuHas ¢ nedaermaropom; Kk — byHsena.
Pucynok 2.1 — Kon6st
KpyrinogoHHble KOMOBI HCHONB3YIOT JJIsi TEPETOHKU BEIIECTB, B TOM 4YHUCIE W TIOJ
BakyyMoM. J/[imHa ¥ AaMeTp ropiia KpyrJIOAOHHBIX KOJIO MOTYT BapbUPOBaTh. DTH KOJIOBI OBIBAIOT
IBYX-, TPEXTOpibIMU U T.A. KpyriogoHHblE KOIOBI ¢ OTBOJHOW TpPyOKOH HA3bIBAIOT KoixOaMu
Bropmia. Onu npeiHa3HavueHbI ISl IEPETOHKU BEIIECTB MpU aTMOC(hEpHOM AaBiIeHUH. B oTiinune ot
ko061 Bropma konba KisiizeHa uMeeT Ha ropie JaBe MICHKH, OT OJHOM U3 KOTOPBIX OTXOAMT
orBogHas TpyOka. KonbObl KnsiizeHa NMpUMEHSIOT AJi MEPEroHKH KHUAKOCTEH MpU MOHMKEHHOM
naBinenun. Konba byHzeHa BMecTe ¢ BopoHKoi broxHepa ucrmonb3yeTcs s (GUIbTPOBAaHUS MO
BAKyyMOM.
XONOIUIHHUKY CITYXAT JJIsl OXJIKACHUS U KOHJCHCAIIUY TIApOB, 00Pa3yIOIUXCsI TP KUTICHUT
OpPraHUYeCKUX KHUIKOCTeH. UTOOBI M30€KaTh MOTEPh HU3KOKHUIISAIINX KOMITOHEHTOB, KOJIOBI CHA0XKArOT
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OOpaTHBIMH XOJIOIMIILHUKAMU, TJI€ TIaphl OXJIAKIAIOTCS U KOHJICHCAT BO3BPAIIACTCS B PEAKIIMOHHYIO
cMeck. [Ipu neperoHke BemecTBO KOHACHCUPYETCS B XOJOAWIbHUKE U OTBOJUTCS B IPUEMHYIO KOJIOY.
Takue XONOAWIBLHUKM HA3bIBAIOTCS HUCXOSIIMMHU (OHHU KPEISATCS TMOJ YIJIOM K CTOJIy B CTOPOHY
npueMHuka). IIpocredmmmM  sSBISIETCS BO3MYIIHBIA ~ XOJOAWIBHUK (PUCYHOK 2.2), KOTOPBII
NpENCTaBIsAeT COOOM JUIMHHYIO CTEK/SIHHYIO TpyOKy. OH TOIUTCS TONBKO JJst paboTel ¢
BBICOKOKHUIISIIIIUMHE SKUAKOCTSMH, MOCKOIBbKY 3((GEKTUBHOCTh BO3/lyXa KaK OXJIAKIAIOIIEr0 CPe/ICTBa
HeBelrKa. Bo3aylHbid XOJOJMIIBHUK MOYKHO MCHOJIB30BATh U KaK HUCXOAIIUMI, HO TIPU HE CIUILIKOM
OOJBIIION CKOPOCTH MEPETOHKH, JIJIS JKUAKOCTEH ¢ TeMrieparypoid kumnenus oombire 15001C.

a O 6 2 0

a — BO3AYIIHBIN; O — JInOuxa; B — IMIApUKOBBIN; T — 3MEEBUKOBBIN; 11 — JluMpoTa.
Pucynok 2.2 — XonoauJibHUKH

B xonogunbHuke JInbuxa (pucyHok 2.2) s OXJaXIEHUS M KOHACHCAllMU Mapa
UCIIOJIB3YETCSl MPOTOYHAs BoJAa. Ero NpUMEHSIOT B KayeCTBE HUCXOZSAIIErO MJs IEPETOHKH
XKUAKocTel ¢ TemrnepaTrypoid kuneHus MeHbuie 160°C. B kauecTBe 00paTHOro XOJOJWIBHHUKA OH
MaJ1o 3¢ (heKTUBEH, TaK KaK HMeeT HEOOJBIIYI0 OXJIAXK/IAIOIIY 0 TTOBEPXHOCTb.

[MaprKoBBI XOJOAUIBHUK (PUCYHOK 2.2) UCIOJB3YIOT TOJNBKO KaK OOpaTHBIM, MOCKOJIBKY
€ro OXJIaKJaroIasi IOBEPXHOCTh 3HAYUTEIHHO OO0JIbIIIE, YeM Y X0JIOAWIbHUKA JInOuxa.

3MEEeBUKOBBIH XOJOIUIBHUK (PUCYHOK 2.2) HUKOIJa HE CJEQyeT HCIO0JIb30BaTh Kak
oOpaTHBIN, MOTOMY YTO KOHJEHCAT, KOTOPbIM HEIOCTaTOYHO XOpOIIO CTEeKaeT MO H3rubam
3MEEBHKA, MOXKET OBITh BBIOPOLIEH W3 XOJIOAWJIbHUKA M TOCIYXUTh NPUYMHON HECYACTHOIO
ciyyasi. 3MEEBHMKOBBIM XOJOAMIBHHMK, YCTAaHOBJICHHBIM BEpPTUKAJIbHO, sBIsETCS Hauboiee
3¢ (HEeKTUBHBIM HUCXOASIIUM XOJOJMWIBHUKOM, OCOOCHHO JJisi HU3KOKMILSIIMX BemlecTB. Ecmu
HENb3sl YCTaHABIMBATh HAKIIOHHO, TaK KaK KOHAEHCAT MOKET CKAIlJIMBAaThCS BHYTPH XOJIOAWIBHUKA
1 HE JIOXOAUTH 10 IPUEMHHKA.

XononunbHuK JluMpoTta — o4eHb 3 (GEKTUBHBIA OOpaTHBINH XOJOIWIBHUK, HO MHOTJA OH
MOXET OBITh MCIOJIb30BAaH KaK HUCXOJSIIUN, XOTS B 3TOM cliydae OyayT HaOMrOAaThCs OOJbINNE
[IOTEpU AUCTUIIIATA HA 3MECBUKE.

[Ipu pabore ¢ XOMOAWUIBLHUKAMHU, B KOTOPBIX OXJIAXJAIOIIUM CPEICTBOM SIBIISIETCS BOAA,
HE00X0AMMO TOMHUTb, YTO K BOJOIPOBOJHOMY KpaHy BCET/Ia MPUCOEAUHSACTCS HUKHUN OTPOCTOK
«pyOamikm» XOJOAWIbHUKA, a BEpPXHUH OTBOAAT B pakoBUHY. [Ipu 3TOM XOJIOAMIBHUK JOJIKEH
OBITH MOJIHOCTBIO 3aIIOJIHEH BOJOH, U €€ UPKYIALHUS Yepe3 «pyOalky» He J0JDKHA MPeKpalaThes,
TaK KaK OTKJIIOUEHUE XOJIOJUIIbHUKA MOKET MPUBECTHU K MOKapy WK B3PHIBY.

Boponku. Boponku a5 GuiIbTpOBaHUS BBITYCKAIOT PA3IMYHBIX Pa3MEpOB — AMAMETPOM OT
35 mo 300 mm. OObBIYHBIE BOPOHKH HMMEIOT POBHYIO BHYTPEHHIOIO ITOBEPXHOCTh, HO IS
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YCKOPEHHOT0  (pUIBTPOBAHMS WHOT/IAa MPUMEHSIOT BOPOHKM C pEOpUCTOW  BHYTpPEHHEH
OBEpXHOCTBI0. Kpome TOro, HEKOTOpele BOPOHKM HMMEIOT YUIMHEHHBIM KOHEL, BHYTPEHHUH
JMaMeTp KOTOPOro B BEPXHEM YacCTH MEHbIIE, 4eM B HUKHEW (pucyHOK 2.3). Takas KOHCTpyKIuU
TaKXe yCKopsieT (puIbTPOBaHUE.

Boponku broxnepa oTim4aroTcsi OT OOBIYHBIX BOPOHOK TE€M, YTO OHM CAeTaHbl u3 ¢apdopa
U MMEIOT NEPEropojiKy ¢ OTBEPCTHAMM, Ha KOTOPYIO HoMemaroT ¢GuibTp (pucyHok 2.4). BopoHky
BCTaBJIAIIOT B KOJIOY ByH3€Ha, U3 KOTOPOU 3aTeM OTKauMBaIOT BO3YX.

N

PacwmpexHas
Yyacte

1 — pe3unoBas npodka noxa koiady byH3eHa;
2 — meperopojiKa ¢ OTBEPCTHUIMU;
3 — OyMakHBIH HUIBTP
Pucynok 2.3 — BopoHka KkoHMYecKas Pucynok 2.4 — Boponka broxuepa
JlenuTenbHble BOPOHKM IPUMEHSIOT JUIsl Pa3[eNIeHHs HECMEIIMBAIOIIMXCS JKUJIKOCTEH U
skcTpakiuu. OHU OBIBAIOT HMUJIMHAPUYECKOM, IAPOBUIHON WM TPYIIEBUIHON (HOPMBI, ¢ MPOOKOH
B BEPXHEH 4YacTU U C NPUTEPTHIM CTEKISHHBIM KPaHOM B BEPXHEH 4YacTW OTBOJHON TpyOKu

(pucyHok 2.5).

a 6 B r a
a —IWINHIpUYecKas; 0 — mapooOpa3Has; B, T — IPYIICBUIHEIE,
JI— KarenbHas BOPOHKa
Pucynok 2.5 — JlenurenbHble BOPOHKH

KanenbHble BOpPOHKHM (pUCYHOK 2.5) mpenHazHadyeHbl i MEJICHHOTO MpHOaBiIeHUs
KHUJKOCTH B PEaKLMOHHYIO CMECh BO BPEMs IIPOBEJEHUS CHHTe3a BenlecTBa. OHU MOXOXHU Ha
JieNuTeNbHbIE, HO Y HUX OoJiee TOHKHME CTEHKU U OoJiee JUIMHHBIE OTBOAHBIE TpyOku. KamenbHbie
BOPOHKH COCTAaBIISIFOT YacTh MPUOOpa M KPEemsTcsl K ropiay KoiObl Ha nuiMde Wik Mpu MOMOIIN
pe3nHoBoi mpobkwu. [lepen paboToil ¢ KanenbHON WM AETUTENEHON BOPOHKOW MU} CTEKISTHHOTO
KpaHa HY>KHO CMa3aTh Ba3€JIMHOM WJIM CIIEIUAIbHON CMAa3KOM.

JednermaTopsl NpUMEHSIOT AJisi OoJiee TIIATENbHOW (PPaKIIMOHHOM MeperoHky BeecTs. B
BEpXHEE OTBepcTHE AeduierMaropa BCTAaBISIOT TEPMOMETP, a OTBOAHYIO TPYOKY COEIUHSIIOT C
HUCXOSIIUM XOJOUIBHUKOM (PUCYHOK 2.6).
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a o B r

a, 0 — IIapUKOBBIC; B — €IIOYHBIN; T — C HACATAKON
Pucynok 2.6 — JlehnermaTtopst

XIJopKanblUeBble TPYOKH MPUMEHSIOT JUIs 3allUThl PEaKIIMOHHONW CMECH OT MOIaJaHHs B
Hee HeXKeJlaTeIbHBIX MpUMeced u3 Bo3ayxa (MapoB BOAbI, OKcuaa yriaepoja IV), a tak ke or
NOMA/IaHU B OKPYXKAIOIIYI0 CpEeay BPETHBIX BEIIECTB, OOpa3yIOMIUXCS B XOAE XHUMHUYECKOU
peaKIum.

MepHast mocyna CIIy>KUT A U3MEpeHus: o0beMa KHIKOCTH. MepHble IWIMHIPH |
MEH3YPKH (PUCYHOK 2.7) CIty’KaT Ui U3MEpeHus 00ibmmx 006eMoB — oT 5 10 2000 mur.

Memsypia  Meprmogi  Mepmaa ] &Uj_{]
CTAEAH xomba

WMepHei [ mersH BropeTra
IHITHEN

Pucynok 2.7 — MepHnas nocyna

bropetku — mnpubopsl AJii U3MEpPEHUS TOYHBIX OOBEMOB JKHMJKOCTH, INPUMEHSIEMbIE
MIPEUMYILIECTBEHHO NP TUTpoBaHUM. [Iunerkamu oT™MepstoT Hanbosee TouHble 00beMbl — 0T 0.005
M (s MuUKponuneTok) 1o 10-25 mi (ans rpagyrpoBaHHBIX MUIETOK U nuneTok Mopa). MepHsbie
KOJIOBI TpeAHa3HA4YeHbl Ul NPUTOTOBJICHHUS PACTBOPOB TOYHBIX KOHIEHTpauuid. OHU HMMEIOT
JUIMHHYIO LIeMKy, Ha KOTOPO HaHeCeHa MeTKa, TG U NMpUTepTyo npoodky. [lpu npuroroBnenun
pacTBopa YpOBEHb KUIAKOCTH JOBOJSAT 10 METKH.

Kpucrannuzatopel — 3T0 HM3KOOOPTHBIE COCYABI, NpeIHA3HAYCHHbIE I OXJIAXJACHUS
BEUIECTB IPU MUX IOJYyYEHUH WIM KpucTalum3auuu. MHorgja B KpHCTauIM3aTOpax MOYKHO
MIPOBOANTH BBINIAPUBAHKUE, HO CJEAYET MOMHUThH, YTO HArpeBaTb MX MOKHO TOJIBKO Ha BOJSTHOM
OaHe.

OKCHKaTOphl — 3TO €MKOCTH W3 TOJCTOCTEHHOIO CTEKJa, COCTOSIIHE K3 MacCHBHOIO
KOpIyca M IpPUTEPTOM K HEMY CTEKJISHHOM KpbllIKM. OHU INpeaHa3HAueHbl AJI yNapuBaHUS
PacTBOPOB U BHICYIIMBAHUS TBEP/IbIX BellecTB. Pa3nnyaro mpocThie U BaKyyM - SKCHKaTOPBI.

N3 BakyymM — 5KCHKAaTopoB (pUCyHOK 2.8) uepe3 TpyOKy C KpaHOM IpH IOMOIIU
BOJOCTPYMHOI0 Hacoca OTKa4yMBalOT BO3AyX. BemecTBo nomemaroT B akcukaTop B yanike Ilerpu. B
KaueCTBE OCYIIMTENs MPUMEHSIOT TMPOKAJCHHBIM XJopua Kambius, okcun ¢ocdopa (V),
CHJIMKareib, HATPOHHYIO U3BECTb, TUAPOKCH] HATPHS, CYIb(aT MarHus WM HaTPUs.

20



1 — ocymiaroniee BemiecTBO; 2 — BBICYIIMBAEMOE BEIIECTBO
Pucynok 2.8 — Bakyym-skcukaTop
®dapdopoBas mocyna IMO3BOISICT BECTH TNPSIMON O00OTpEeB BEMISCTB 1O TEMIIEPaTyphI
1200 [JC. HemoctatkoM 3TOM TOCY/IBI SIBIISIETCSl €e OoJbImas Macca U HEMPO3pavyHOCTh (PUCYHOK

2.9).
O
T U & e

B T i |

a — crakaH; O — yarka /sl BRIIApUBaHUs; B — TUTEIb; T — CTYIKA C MIECTHKOM,
11 — JIO’)KEUKH U IITaTeTn
Pucynok 2.9 — ®apdoponas nocyaa

Yamku Ui BBIIAPUBAHUS NPUMEHSIOT U HarpeBaHWs U BbIMAPUBAHMUSA Pa3IMYHBIX
pacTBOPOB. DTOT MPOIECC MOXKHO BECTH HA OTKPHITOM TNIAMEHH, HO PaBHOMEpHBIC BHITTAPHUBAHHE
pPacTBOPOB OOBIYHO MPOMCXOIUT Ha acOECTOBOM ceTKe WM BOJASHOM OaHe. TUIIM NPUMEHSIOT Ui
MIPOKAIMBAHUS PA3IMYHBIX BEUIECTB M IS CKUTAHUSI OPraHUYEeCKUX coeanHenuil. 13 dapdoposoit
MOCY/Ibl B XMMUYECKOH JJAOOPAaTOPUH YacTO MPUMEHSIOT CTAKaHBbI, JTOXKKH, IIMATEIN U CTYIKH.

HarpeBarenbusie Oanu. Ilpsmoe HarpeBaHue Ha IUIaMEHM Ta30BOM TOpENKU WM Ha
JIEKTPUUECKON TUIUTKE MOKET NMPUBOJUTH K MECTHBIM IeperpeBaMm. ITOro MOXKHO M30exkaTh mpu
WCTIOJIh30BAaHNHU HArpeBaTeNbHBIX OaHb. B KauecTBe TEIUIOMPOBOIAIIEH CpeabiB OaHIX UCTIONB3YIOT
BOJy, BO3YyX, IECOK U MaCJIO.

[TpocTeiinnyto BO3yIIHYIO 0aHI0O MOXHO MOJIY4YHTh, €CIIH MEX/y TUIAMEHEM U HarpeBaeMoin
KoJIOOW TOMecTHTh acOecToByl0 ceTKy. Ilecuanble GaHum 0051a7al0T OYEHb OOJBIION TEIIOBOM
WHEPITUEH, YTO 3aTPyIHSET PEryisuio Temreparypbl. Hanbomnee ymoOHbIe MacisHbBIE U BOJSHBIC
0aHu, TaKk KaKk OHU 00eCeyrBalOT PaBHOMEPHOE HarpeBaHue KOOkl U OJaroaps He3HAYUTEIbHON
TEIUTOBOW MHEPIIMH TO3BOJISIFOT TOYHO PEryJMpOBaTh TEMIIEpaTypy peakIMoHHOW cMmecu. Bribop
0aHu oOIpeeNsAeTCs] CBOMCTBAMU HArpeBaeMoro BEIECTBA WJIM CMECH, a TaK K€ TeMIIepaTypoH,
HEOOXOJMMOW JUII WMX HarpeBaHus. BonsHble 0aHW TPUMEHSIOT NPH HAarpeBaHWM BEIIECTB JIO
100 [0C, macnsubie — mo 150 [1C, snexrpuyeckue Bo3aymrHble — A0 250 [JC, mecyaHple — BBIIIE
400 [1C. Heobxomumo moMHUTH. UTO BOJsSHBIC OaHW HEIB3sl HCIOJIB30BaTh IpH padoTe ¢
METAJUIMYECKUMHU HAaTPUEM U KaJIHEM.

B maboparopuu ImMpPOKO MPHMEHSETCs] pazHOOOpa3HOe MeTauTHdecKkoe 00opyIoBaHHUE.
JIaGopatopHble TPUOOPHI C TMOMOULIBIO JIAOK M 32XKMMOB MOHTHPYIOT Ha INTAaTHBaX MM Ha
CTaIMOHAPHBIX cTeHaax (pucyHok 2.10).
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a, 0, B, T — pa3HbIe BHUJIbI 3aXBATOB — JepiKaTeNICH-TIalIOK U My(pT
Pucynok 2.10 — YHuBepcanbHbIl IITaTUB

LlImamue nipencTaBisieT cOO0H CTALHOM CTePIKECHb, YKPEIICHHBIN HA CTATLHOM IMOJICTaBKE.
HITatuBbl ciayxar Ui 3aKpeIUIeHUs Ha HHUX BCSIKOTO poja MpUOOpOB C MOMOLIbIO JAeprkaTesieit
(;amok), xojer, My(QT pa3IUYHON BETHMUUHBL. Jlanky OBIBAIOT Pa3iIWYHBIX (OPM M pa3MepoB; OHU
CIIy’KaT JJIsl 3aKpeIryieHus OIOPETOK, XOJIOJWIBHUKOB, JIEIUTEIbHBIX BOPOHOK, KOJO pa3IMyHOIro
IraMeTpa M Ipyroro o0OpynOBaHMS Ha INTATUBBL. Konbya CIyXKaT JUIs MOMEUICHHS Ha HY)KHOU
BBICOTE KOJIO, CTAKaHOB U IPYTHX MPUOOPOB.
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Ilpunoowcenue 3
METO/IbI OYUCTKH H BBI/IEJIEHHUA OPITAHUYECKHUX BEIIIECTB

OuncTKa TBEPABIX BelIeCTB

s TBepAbIX BellecTB HauOoyiee BaXXHBIM METOJIOM OYMCTKH SIBJISETCS KPUCTAJLIH3AIUS.
PaznuuaroT Tpu BUJa KPUCTAJUIN3ALUY:

— U3 pacnnaBoB — 30HHAs TUIaBKa;

— W3 pacTBOpOB — NEpeKpUCTATITN3AIINS;

— W3 mapooOpa3HOTro COCTOSIHUS — BO3TOHKA (CyOmmarus).

Metox mnepeKpHCTAIM3AlMd OCHOBAaH HA pPAa3IMYHOW pacTBOPUMOCTH BEIIECTBA U
COIYTCTBYIOIIMX €My IpUMecell B JaHHOM pacTBOpPHUTENE IPH OMNPEIeNIEHHON TemmepaType.
3arpsA3HEHHOE BEIIECTBO PACTBOPSIIOT MPH HArpeBaHUU B MOJIXOMASAIIEM DPACTBOPHUTENE, a 3aTeM
roOpsSiYMii pacTBOpP OT(PMIBTPOBBIBAIOT OT HE PACTBOPHUBILUXCS MpPUMECEd U JAIOT OXJIAIUTHCS.
BrimaBmmii oca ok OTGUIBTPOBBIBAIOT U CYIIAT.

Bosronka (cyOnmumariusi) — 3TO MEPeXoJ]l BEUIeCTBa, HArpeTOro HIKE €ro TemIepaTypbl
TUTABJICHHS, M3 KPHUCTAILUTMYECKOTO COCTOSHUS B MapooOpasHoe, MUHYS KHIKOe coctosHue. llpu
OXJIQKJCHUH Tapbl BHOBb MEPEXOAT B TBEp0€ cocTosiHue. Takum 00pa3oM, BO3TOHKA COCTOUT M3
IBYX CTaJWi, OJHA M3 KOTOPBIX — HCIIAPEHHE TBEPIOrO BEIIECTBA, a BTOpas — KOHJCHCAIHS
o0Opa3oBaBIIMXCS MapoB B TBepaoe BemecTBo). Hambonee pacmpocTpanéHHbie TabopaToOpHbBIE
pUOOPHI JIJIs1 BO3TOHKH U300pakeHbl Ha puCyHKe 3.1.

-I!-IMDJ'L

-

A nacocy

a 0
Pucynok 3.1 — [Ipubopsl A1 BO3rOHKH: a) IpU OOBIYHOM JIaBJIeHUH; 0) B BaKyyMe

JUis O4YMCTKM OpraHMYecKMX COEAMHEHHIl BO3rOHKa YynoOHa B TOM cllyyae, KOrja
BO3TOHSIETCS JIUILIb OCHOBHOM MPOJIYKT, a IPUMECH HE UCTIAPSIOTCS.

Takxke UIsl OYMCTKU TBEPABIX BEIECTB MOXHO HCIOJB30BATh AKCTPAKIUIO, HO Yallle BCETO
SKCTParupoBaHUIO MOJBEPTalOT BOAHBIE PACTBOPBI. DKCTPAKLIMS, WM H3BJIEYEHHE, OCHOBaHA Ha
pa3IMYHON pacTBOPUMOCTH BEIIECTB B JBYX HECMEIIMBAIOIIMXCS KMIKOCTAX. [IpyruMu cioBamu,
JKCTpaKIMell Ha3bIBaeTCs IEpPeBOJl BEUIECTBAa M3 OJHOHM (a3bl, B KOTOPOH OHO pacTBOPEHO, B
APYTYIO KHUIKYIO (a3y.

OKCTparupoBaHUe PacTBOPOB IMPOBOJST C MOMOIIBIO AETUTEIBHON BOPOHKH (PUCYHOK 2.5),
B KOTOpPYIO IIOMEIIAIOT JIBE€ HECMEIIMBAIOIIMXCS JKUIKOCTH, OJHA M3 KOTOPOM COJIEP)KUT
U3BJICKAEMOE MWJIM pa3feisieMble BellecTBa (dKCTparupyemoe BemiecTBo). M3-3a  pasznuunol
PacTBOPUMOCTH pazJieNsieMbIX BEIIECTB, OJHO BEIIECTBO MEPEXOUT B HOBYIO (pa3y (3KCTpareHr), a
apyroe (mpumecH) — HeT.

Jlns u3BieueHuss HYKHOTO NPOAYKTa K3 CMECH [IBYX BEIECTB HHOTJA JOCTaTOYHO
00paboTaTh THIATEIBHO M3MEIBYEHHYIO CMECh PACTBOPHUTEIEM IPH KOMHATHOM TeMIlepaType WIIH
P HAarpeBaHUU C OOpAaTHBIM XOJOAWJIBHUKOM. OcTaBHIMMCS OCagOK OT(UIBTPOBHIBAIOT U W3
IIOJIyYEHHOT'0 pacTBOpa U3BJIEKAIOT HCKOMOE BELIECTBO.

OuyHncTKA JKHAKHX BEIIECTB

Jlis pazfenenus KUAKUX WIN JETYYHUX BEIIECTB UCIOJIB3YIOT METOJ] IEPETOHKHU.
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[Teperonka — 3T0 npouecc pa3JesieHuss CMECU KUJKOCTEH Ha KOMIIOHEHThI, OCHOBAHHBIN Ha
pasHUIle TeMIEPaTyp UX KUIEHHs. ITOT METO/ 3aKII0YaeTCs B HAarpPEBaHUU KUIKOCTU JI0 KUIICHUS
C MOCIEyIell KOHAEHcAluel mapoB B XonoawibHuke. Ilpu pasronke cmecu >XKHIKOCTEH
napooOpasnass (aza, oOpasyromasicsi HaJ >KUIKOCTBIO, COJEPKUT OoJblIee KOJIUYECTBO
HU3KOKHUIISIINX KOMIIOHEHTOB, YeM JXKuAKas (asza, Mo3TOMY NPH KOHJCHCAIUH Mapa B MPUEMHUKE
MOJIY4aloT KHUAKOCTh, 00OTAIEHHYIO0 HU3KOKHIsmen (pakuueit. CmecH, MpU MeperoHke KOTOPBIX
COCTaB I1apa HE OTIMYAETCS OT COCTaBa KUAKOCTH (3TH BEIIECTBA KUIISAT IPU OJHON TEMIEpaType),
HA3bIBAIOTCS HEPA3ACTbHOKUIISIIUMU WIH a3€0TPOITHBIMU.

CriocoObI TIeperoHKy paselsiioTCs Ha JIB€ TPYIMIBL: IPOCTasi MEPEeroHka U peKTudukanus.
[To ycrnoBusM mpoBeAeHUS pa3MyarOT TPU BUAA MEPETOHKU: IMPU aTMOC(EepHOM MaBICHHUH, MPU
YMEHBILIEHHOM JIaBJI€HUHU (IIEPETOHKA B BAKYYME) U C BOASIHBIM IIapOM.

[Ipu mpocrtoii meperonke (pucyHoK 3.2) mapbl KUIAIMIECH JXUIKOCTH HEIOCPEICTBEHHO W3
MEPEroHHON KOJIOBI MOCTYNAIOT B XOJIOAWIBHUK. Takum o0pazom, pasaesieHHe CMECH >KUIKOCTEH
MOJKET MPOUCXOUTh JIUIIb HAa CTaAuu ucnapenus. [Ipoctas neperonka npuMeHsieTcsl B TOM Cilydae,
KOI'JIa TEMIIepaTypbl KUIIEHUS BEILECTB, BXOJAIIUE B COCTaB IEPErOHAEMON CMecH, 3HAUUTEIbHO
OTIM4YaeTCs APYT OT Apyra (He menee 80 0C).

b

1 — xonba Bropia; 2 — TepMomMeTp; 3 — HUCXOASIIUNA XOJIOAMIbHUK JInOuxa;
4 — a;uoHX; 5 — mpueMHas Kojba
Pucynok 3.2 — [Ipubop 11t mpocToii neperoHku
[Teperonky B Bakyyme (pUCYHOK 3.3) MPOBOAAT B TOM Cily4yae, €CH BEIIEeCTBO pazjiaractcs
710 TOCTHIKEHHSI TEMIIEPATYpPhl KHIICHUS, NI UMEET OUYEHb BBICOKYIO TEMIIEPaTypy KHITCHUSI.
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J 1 f~ : K nacocy

7

1 — xonba Knsiizena wim KpyriiogoHHas Koiba ¢ Hacagkon Kisiizena; 2 — kanuuisap, COeIMHEHHBIN
C PE3UHOBBIM IIIJIAHTOM C 32KHUMOM; 3 — TepMOMETP; 4 — XOJIOAMIIbHUK;
5 — alIoHXk; 6 — mpuemMHas Konba; 7 — MpeIoXpaHuTeNbHas CKIISHKA; 8§ — MAaHOMETP
Pucynoxk 3.3 — IIpubop nsst neperoHku npu MOHWKEHHOM JIaBJICHUU

[TeperoHky ¢ BOASHBIM MaPOM HCIHOJB3YIOT MPH OYHCTKE BEIIECTB, 3arPSI3HEHHBIX OOIbIINM
KOJIMYECTBOM CMOJIUCTBIX MPUMECEH, a TaKkKe IS COCIUHCHHMA, KOTOPBIE KHIISAT MPH BBICOKON
TEMIIEpaType M MOSTOMY HE HCKIIOYEHAa BO3MOXKHOCTh MX Pa3lOXKEHHS. DTH BELIECTBA JIOJKHBI
OBITh MaJi0 PAacCTBOPHMBI B BOJE M JOJDKHBI O0JIaaTh 3HAYUTEIBHON YIPYTOCTHIO Iapa Ipu
TeMIepaType KUMEHUs BOAbL. TakKiuM METOI0M MO>KHO MEPErHaTh BEICOKOKHITSIINNA KOMIOHEHT, KakK
KUJKUI, TaK U TBEp.bIi, pu aTMocepHOM aBieHuu u temneparype okono 100 °C. Ileperonkoit
C BOJISIHBIM MAapOM Pa3JeNsioT CMECH BEUIECTB, U3 KOTOPHIX TOJBKO OJHO CIIOCOOHO OTTOHSTHCS C
napoM. [Ipubop ans neperoHku ¢ BOASHBIM TapoM H300pakeH Ha pUcyHKe 3.4.

CyIIHOCTh TIEPETOHKH C BOJASHBIM MapoM 3aKJIIOYaeTCs B TOM, UYTO BBICOKOKHUIIAIIME, HE
CMENIMBAIOIINECS WM Majo CMENIMBAIOIIMECsS, T.€. MAaJopacTBOPHUMBIE B BOJE BEIIECTBA
yIETy4yUuBAIOTCA TMPH TMPOMYCKAaHWUM B HHUX BOJSHOTO TMapa; 3aTeéM OHU BMECTe C MapoM
KOHJICHCUPYIOTCHI.

1

1 — mapoobpa3zoBareb; 2 — TPOMHUK C 32KUMOM; 3 — IIeperoHHas Koioa;
4 — XOMOAWIIbHUK; 5 — aJUIOHXK; 6 — IpreMHas Kosba
Pucynox 3.4 — [IpuGop 11711 MeperoHKH ¢ BOJSHBIM I1apoM
@pakIMOHHOM (IPOOHOM) MeperoHKoN pa3AemsioT CMECH KUIKOCTEH, KOTOpbIe OTIIMYAIOTCS
Temneparypoii kumenus Ha 50-80 °%C u me 00pa3yloT as3eoTponHble cMmecu. lleperoHky
OCYIIECTBIISIOT B MpuOope (pUCYHOK 3.5.), B COCTaB KOTOPOTO BXOAUT Aediiermarop.
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1 — neperonnas komn6a; 2 — neaermatop; 3 — TepMOMETD;
4 — XONOAWIIbHUK; 5 — aJUIOHXK; 6 — mprueMHas Kosoa
Pucynok 3.5 — [Ipubop 11t ppakiioHHOM eperoHKu
B nednermarope yacte napoB KOHAEHCUPYETCS BCIEACTBUE OXJIAXKIEHUS BO3YXOM.
Kongencupyromuecss mapbl, 00OramieHHble BBICOKOKHITSIIIMMUA KOMIIOHEHTAMH CMECH,
CTEKAIOT B IeperoHHyto konoOy. Ilapel, mpoxonsmue yepe3 nedriaermMarop, 0OOTaICHBI JIETyYUMH
(bpakusMu cMecH, KOTOpbIe KOHICHCUPYIOTCS B XOJIOAUIBHUKE U CTEKAIOT B IPUEMHYIO KOJIOY.

TexHuKa TEPEroHKH TpPU aTMOCHEpHOM JaBiieHUH. J[Isi Takoil TEpPEeroHKH COOHParOT
npuOop Kak MOKa3aHO Ha pUCYHKE 3.2.

[leperonnyro kosi0y 1 ¢ MOMOIIBIO BOPOHKH 3allOJHSIOT HE OoJiee YeM Ha JBE TPETH
NeperoHseMon XuaKocThio. [lepen 3anoaHeHneM nprudopa U3MEpSIOT 00bEM HITH BEC KHUIKOCTH.

[Teperonnsiii mpuOOpP COOMPAIOT M3 CYXUX YHUCTBHIX JETAJCH M 3aKPEIUIAIOT HA INTaTHBAX.
Bxitoyaror Bomy Ans OXJaxkIeHHWA. B KkadecTBe HarpeBaTens HCHONB3YIOT OaHIO (BOAsSHAS,
MacJIsiHasl) WM KOJIOOHArpeBaTelb.

Kontponupys temreparypy 0aHM ¢ IOMOIIBIO 3aKPETVIEHHOTO Ha MITaTUBE TepMOMeETpa 2,
YyCTaHaBJIMBAIOT TaKOW HarpeB, KOTOpBIH OOecreuyuBaeT paBHOMEPHOE, MEAJICHHOE KUIICHHE
COZEP)KMUMOTO KOJIOBI. B MpueMHUK TOJDKHO MajaTh He Ooee ABYX Kareidb YUCTOTO M MPO3PAYHOTO
IUCTWIIATA B CEKyHAY. TOJNBKO MpH TaKUX YCIOBHSAX TEpPMOMETpP B KoJIO€ IOKa3bIBaeT
TEeMIIepaTypy, COOTBETCTBYIOIIYIO TOYKE PABHOBECHS MEXKIY MapoOM M KHIKOCTBIO; TIPH CIUIIKOM
OBICTpPOI IIEperoHKe Mapbl JIETKO IeperpesaroTcs. TeMnepaTypy NeperoHKH 3alHCchIBalOT B XKYypHa.

[Teperonky Henb3st mpomokarh gocyxa! Ilo OKOHYaHWM TIEPETOHKH OIMPENeNIIoT 00beM
WM BeC TUCTHIUIATA, @ TAK)XKE OCTaTKa B MEPErOHHOM KoJbe.

PexTtudukauusi — 3T0 crnoco0 pas3ieneHuss MM OYUCTKH SKUIKOCTEH ¢ JOCTaTOYHO
ONMU3KUMH TeMIIEpaTypaMH KUIIEHHS ITyTeM MIEPETOHKH C TPUMEHEHHUEM CIIeIIUAIBHBIX KOJIOHOK.

Breiaesienue TBepaoi ¢gasbl

PuiabTPOBaHME — IPOLECC OTACIEHUS TBEPIBIX KOMIIOHEHTOB CMECH, HaXOIALIMXCS B
0CaJIKe, OT MAaTOYHBIX PACTBOPOB (3KUJIKHUX KOMIIOHEHTOB) IOCPEICTBOM MOPUCTON MEPETOPOJIKH —
¢unbTpa. B kauectBe ¢uibTpa 0OBIMHO MCIONIB3YIOT (MIBTPOBAIBHYIO OymMary, KOTOpas MOXKET
OBITh Pa3IMYHON TOPUCTOCTH.

OuIbTpaMu MOTYT CIIY)KUTh TaK)Ke Pa3UUHbIe TKAaHH, TOPUCTOE CTEKIIO, acOeCT, 0ObIYHAS U
cTeKisiHHast Bata W Jp. IIpm 3TOM HEOOXOIUMO MOMHUTH, UYTO (MIBTPYIOLIUME MaTepuaibl He
JOJKHBI B3aUMOJIEUCTBOBATh HU C PACTBOPUTEINIEM, HU C OTIEISIEMBIM OCAIKOM.

OWIbTPOBAaHUE MOXHO MPOBOAMTH PA3IMUYHBIMHM CIIOCOOAMHU. OTO ONpENeNsercs Kak
XapakTepoOM pacTBOPHUTENsI, TaK M CBOWCTBAMHM OTAEISEMOr0 BeIIeCTBAa MpH (HIBTPOBAHHH.
OOBIYHO TOJB3YIOTCS JABYMSI crocobamMu (UIBTPOBAHUSA: TPU HOPMAIbHOM M TOHM)XKEHHOM
JTaBJICHUN.

®uabTpOBaHKUE MPU HOPMATHHOM JIaBICHUH — HanOoJiee MMPOCTON M 4acTO NMPUMEHSIEMBIN B
1a00paTOpPHON MpPAaKTUKE CIOCO0, He TPeOYIOUMA CIOXKHBIX mpucnocoOneHuit. ns 3Toro
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HEOOXOAUMBI CTEKJIIHHAs BOpPOHKAa W (uibTp. BymaxkHbsle (QHUIBTPBI MOTYT OBITH JBYX BHJIOB:
npoctele W ckiaguarele. [locnenHue TPUMEHSIOTCS dalle, TaK Kak MMEIOT  OOJBIIYI0
(UIBTPYIOIIYIO IIOBEPXHOCTh, X 3TO HAMHOTO YCKOPSIET MPOIecC PHILTPOBAHHUS.

[IpocToii GuIBTP MOXKHO M3TOTOBHTH TaK: KBAJPATHBIN KYCOK (HIBTPOBAIBLHON Oymaru
CKJIaJBIBAIOT BYETBEPO U 00PE3a0T MO OKPYKHOCTU TAaKUM 00pazoM, YTOOBI TOTOBBINA (DUIBTP UMET
Bua KoHyca. Ilpm 3TOM pasMep KoHyca JOJDKEH COOTBETCTBOBAThH pasMepy (HIbTPOBAIBHON
BOPOHKH.

Cknamuatelii uiabTp mMeerT Oonee CloxHYrO ¢Gopmy. s ero M3roTOBIEHUS BHaYaje
MOCTYMAIOT TaK K€, KaK M JUIsl TOJY4EeHHUS MpocToro (uibTpa. 3aTeM YEeTBEPTYHIKH Oymaru
pa3rubaroT u Ha QUIBTPE, CIOKCHHOM BJBOE, JIEJNAIOT CTHOBI «rapMOMIKOI», KaK IOKa3aHO Ha

D
AN T T

Pucynok 3.6 — [locienoBaTenbHOCTb JEHCTBUI MPU U3rOTOBJIEHUN IPOCTOro GhuibTpa (a) u
ckyagaroro (0)
OunbTp (MIPOCTON WIM CKIIAT4YaThlid) BCTABIAIOT B BOPOHKY, YKPEIUIEHHYIO B KOJBIIC,
KOTOpO€ MPHUCOSAMHEHO K INTAaTHUBY 3aXuMoM. [lom BOpOHKY cCTaBAT cTakaH, U Hpubop ams
(GUIBTPOBAHUS XOJIOJHBIX PACTBOPOB FOTOB (PUCYHOK 3.7).

Sl

Pucynok 3.7 — YcrtaHoBka 115 GUIBTPOBAHMS Y€PE3 CTEKIIIHHYIO BOPOHKY
Jns  ¢unbTpoBaHUS TOpPSYMX  PACTBOPOB  NPUMEHSIOT — CIEIUAIBHYIO  BOPOHKY,
00orpeBaemMyro JIEKTPUUECKOW CITUPAJIBIO0 UITK Topsideit BogoH (pucyHok 3.8).

1 — BopoHka /i GUIBTPOBAHUS; 2 — CIIEMAIbHAS BOPOHKA C IBOMHBIMH CTEHKaMHU («pyOaIIkoi»),
MEXy KOTOPBIMH HaXOAUTCS BOJA; 3 — «OTPOCTOK» A7l 000rpeBa BObI;
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4 — crienanbHast JIEKTPUUECKasi BOPOHKA ISl TOpsYero (GMIbTpOBaHUS (DJIEKTpHUECKas 1edb); 5 —
AIIEKTpUYECcKasi ClIUpab
Pucynok 3.8 — IIpucnocobnenus s o6orpeBa GuIbTPOBAILHON BOPOHKH ropsiaeii Booi (a) u
AIEKTPUIECKON criupaiibio (0)

[Ipu ¢unIBTPOBAaHUM BELIECTB, UMEIOIIMX HU3KYIO TEMIIEpaTypy IUIABICHHUS, UCIIOIb3YIOT
BOPOHKHU C OXJaxJeHueM OuibTpoBaHHe MPHU MOHWKEHHOM J1aBJIeHUH (OTCAChIBAHKE) MPUMEHSIOT
Ul yCKOpeHHs mporecca ¢uibTpoBanus. OCHOBHBIM IpuOOpoMm ciyxar (apdopoBas BOpoHKa
broxnepa u toncrocreHHas koiba byH3eHa, coennHeHHas yepe3 NMPeIOXpPaHUTENbHYIO CKISHKY C
BOAOCTPpYHHBIM HacocoMm (wimm JsabopaTopHbiM Hacocom KomoBckoro) (pucynok 3.9). [lns
MIPEeIOTBPALECHUS MOCIEICTBUI BO3MOXHOTO pa3pbiBa KoJObl byH3eHa B xole (QMIBTpOBaHUS €€
HE00X0AMMO OOBEpHYTHh NOJOTeHIEM. YToObl (uibTpyemas KHIKOCTb HE TMonana MeEexXIy
BOPOHKOM H (WIBTPOM, Ha JbIpyaToe THO BOPOHKHU broxHepa kmagyT OymMaxkHblil (QuiIbTp,
CMOYEHHBIN JUCTUIUINPOBAHHOM BOJIOM.

Huamerp ¢unbTpa A0KEH OBITh HEMHOTO MEHbBINE BHYTPEHHETO AMaMeTpa BOPOHKH, HO
TaKWM, 4TOOBI (PHIIBTP MOTHOCTHIO 3aKPHIBAJI BCE OTBEPCTHSL.

BopocTpyiiHblii Hacoc Mpu HOPMaIbHOM HANoOpe BOJIbI MOKET co37aBaTh BakyyMm B 1-2 klla
(8-15 mm prt. ct.). UtoObB!I B K0JIOY ByH3eHa cinydaifHO He mormajia Boja OT BOJOCTPYHHOTO Hacoca,
MEXIYy HUM U KOJIOOW yCTaHABIMBAIOT MPEJOXPAHUTEIBHYIO CKISHKY (HEKOTOpBhIE KOHCTPYKIIUU
BOJIOCTPYHHBIX  HAacCOCOB  IO3BOJISIIOT  OOXOAUTHCA 0€3  MPENOXPaHUTEITBHBIX  CKIISTHOK).
OUIbTpYyeMyI0 JKUIKOCTh HEOOXOAMMO JOJHBATh PAaBHOMEPHO, YTOOBI OCAJOK BCE BpeMs
HaxoJwics Mo cioeM xuakoctu. Hy)xHo cTaparbes, 4TOOBI 0CaloK HE Honai Mexay GuiabTpoM U
THOM BOpoHKH broxHepa, nHa4ye HeKOTOpas 4acTh OcaJika MOXKET MornacTh B koi0y byH3ena.

[Tocnie okoHYaHUsT GUIBTPAIIUN O0CATOK HA PHIIBTPE OTXKUMAIOT CTCKIITHHOUM MpoOkoii. Ecin
pacTBOpPUTENb WM OCAJ0K JIETKO OKHUCIAIOTCS BO3JIYXOM, WM TUTPOCKOMHYHBI, WM
B3auMoecTByOT ¢ CO, BO3ayxa, TO mporecc GPrIbTpOBaHUs CIEAYyET MPOBOAUTH B aTMochepe
MHEPTHOTO Ta3a.

s oTuUIbTPOBBIBAHUS OYEHb MaJbIX KOJMYECTB KpucTtamioB (mopsaka 0,1 r u meHee)
MOJIb3YIOTCA OOBIYHOM MAaJeHbKOH CTEKJISHHOW BOpPOHKOH, B KOTOPYIO BCTaBIISIIOT MAJIEHBKYIO
CTEKJISTHHYIO MaJIOUKy C PaCIUTIOCHYTBIM KOHIIOM — «ITyTOBKY» (pucyHoK 3.10).

‘ 1
=

3

Lo

1 — Boponka broxnepa, 2 — 1pipyaTtoe THO BOPOHKH
(BuA ¢ Bepxy), 3 — konba byHzena Pucynok 3.10 — BopoHnka ¢ myroBkoii Jyist
Pucynok 3.9 — IIpubop m1s puibTpoBaHus OTCacbIBaHHUs MaJIBIX KOJIMYECTB
Jns mpUroToBIE€HHUST TaKOW MYyrOBKH KOHEI TOHKOW CTEKJISTHHOM MAJIOYKH HArpeBaroT 0
pa3MATYCHUS M 3aTeM MPIKUMAIOT KO JHY cTynku. CTEeKIISHHAs MajloyKa J0JDKHA OBITh HACTOJIBKO
TOHKOW W JUTMHHOM, 4yTOOBI OHa CBOOOJHO BXOMJIA B TPYOKY BOPOHKH, M KOHEI] €€ BBIJIaBaJICA
HEMHOr0 CcHHM3y. Ha TyroBKy KIaayT KpYXKOK (QUIBTPOBAILHON OyMarn HEMHOTO OOJBIIEro
pasMmepa Tak, 9TOObI OH TUIOTHO TpPHJIETAT K CTEHKaM BOPOHKH, JUIsl Y€TO €ro MOXXHO CMOYHTH
BOJOM.
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JIABOPATOPHASI PABOTA Ne 2

Tema: OIIPEJAEJIEHUE ®U3NYECKUX KOHCTAHT OPTAHUYECKHUX
COEJIMHEHUM

ey 1adbopaTopHoii padoThI:

— HAYYHTh CTYyJEHTAa YCTAaHABIMBATh OCHOBHBIC (PU3UKO-XMMHUYECKHE KOHCTAHTHI,
I0JIb30BAThCS CIIPABOYHON JTUTEPATYPOI;

— OTYETIUBO MPEJICTaBIATh cebe (U3MUECKHe M XHMHUYECKHE CBOWCTBA HCXOIHBIX U
KOHEYHBIX ITPOAYKTOB;

— B Xo0z€ paboTHl CTYJCHT JIOJDKEH O3HAKOMHTBCS C METOJaMH KadeCTBEHHOTO aHaiIH3a
OCHOBHBIX KJIACCOB OPTraHMYECKHUX COCAMHEHMIA.

[TproOperaemMble KOMIETEHIIMH OOpa30BaTEIbHOM MPOTpaMMbl HpPU HM3YYEHUH Marepuaja
pasnena — OIIK-1, OIIK-3, TIK-23.

[Tocne ocBoenust marepuana OakaixaBp OyIeT CIOCOOEH M TOTOB HCIIOJIB30BAaTh OCHOBHBIE
3aKOHBI €CTeCTBEHHOHAYYHBIX TUCIUILIMH B mpodeccuonansHoit nestenbHocT (OIIK-1); cmoxer
WCIIOJIb30BATh 3HAHUS O CTPOCHHUHU BEIIECTBA, MPUPOJIEC XMMHUUYECKON CBS3M B PA3IMYHBIX KJIaccax
XUMHUYECKUX COCAMHEHUU JJisi TOHUMAHUS CBOMCTB MAaTE€pHAIOB M MEXaHM3Ma XUMHYECKHX
MpoIrieccoB, mpoTekawmmx B okpyxatomeM mupe (OIIK-3); crmocobeH ucnosib30BaTh 3HAHHE
CBOMCTB XMMHMUYECKUX AJIEMEHTOB, COCUHEHUI U MaTepuajoB Ha UX OCHOBE JUIsl PElIeHUs 3a1ad
npodeccronanbHoit aestenbroctu ([1K-23).

Teopernveckasi 4acTh

KputepusiMu YHCTOTHI BEIIECTBA MOTYT CIY)XXKHThb pa3JIM4Hble (U3NYECKHE CBOWCTBA,
KOTOpBIE SIBISIFOTCSI TIOCTOSIHHBIMU JUISI MHJMBUIYalIbHBIX BEIIECTB M MEHSIIOTCS B MPHUCYTCTBUU
npumeceir. K HUM oTHOCATCS Temreparypa IUIaBjIeHHs TBEPAOro BEUIECTBA, TEMIIEPATypa KUIICHUS
KHUJKOCTH, IUIOTHOCTh, MOKa3aTenb mpeiomieHus. Hauboiiee MpocTO YCTAaHOBUTH TOXAECTBO
HEM3BECTHOTO COCIUHEHUS C W3BECTHBIM (MACHTHU(UKAIM), a TaKKe JI0Ka3aThb €ro YHCTOTY,
OTpeAenuB ero Gu3nuecKrue KOHCTAHThI U CPABHUB MX C UMEIOIIMMHUCS JTUTEPATyPHBIMU JAHHBIMHU.

Temnepamypa niagnenusi @ewjecmea — 3TO TEMIIEpaTypa, MPH KOTOPOW BEIIECTBO W3
TBEPAOTO (KPUCTAIUTUYECKOTO) COCTOSHUS MEPEeXOTUT B JKuAKoe. Hauamom mumaBneHus cuutaercs
MOMEHT Pa3MsTYeHHusl BEIIECTBA M MEepPeXo/ ero B JKUAKOE COCTOSIHME, a KOHIIOM — 00pa3oBaHHE
MIPO3pavyHON KUAKOCTH.

Ecnu BemecTBO XMMHUYECKHM YHCTOE, TO €ro TeMIleparypa IUIaBJIC€HUS KoieOiercs B
uatepBasie 0,5-1,0 [JC. Yerkas TemmepaTypa IUIABJICHUS BEIIECTBA SBISETCS IPU3HAKOM €ro
qicTOTHL. [IpubopHkI 7151 onpeieneHust TeMIepaTyphl MIIABJIECHUS U OMUCAaHHE UX padOThI MPUBEACHO
B IIPWJIOKEHUH 4.

Ilnomnocms 6ewecmeéa — 3TO OJHA W3 €0 OCHOBHBIX (DU3UYECKUX XaAPAKTEPUCTHK,
YHCIIEHHO paBHAs Macce eIUHUIIBI 00beMa Teja:
p=m/V,
IJie p — TUIOTHOCTH BEIIECTBA,
m — macca,
V — 00BeMm.

[TnoTHOCTH BemiecTBa OOBIYHO YMEHBIIAETCS C POCTOM TEMIIEparypbl (M3-3a TEIJIOBOTO
pacmpeHusl Teld) W YBEJIMYUBACTCS C TIOBBIICHWEM JaBlieHHWsS. EJWHUIECH TUIOTHOCTH B
MexyHapoaHoil cucreme eaunul (CH) ciyxut kr/m . Ha mpakTuke 4acTo NPUMEHSIOT r/em®, T/m.
B psige cmydaeB TpeAOYHMTAIOT MOJB30BAThCS OTHOCHTEIBHON IUIOTHOCTBIO d, MpEICTaBIsIONIeH
cO0Oi OTHOIIEHHE IUIOTHOCTH JIAHHOTO BELIECTBA K IUIOTHOCTH JAPYroro IMpH OINpeeleHHBIX
YCIIOBHSIX.

OTHOCHUTENbHASA TUIOTHOCTH BBIPA)KAETCS OTBICUYEHHBIM YMCIOM. OOBIUHO €€ OMpeaesstoT
10 OTHOIIEHHIO K IUIOTHOCTH JUCTHIUIMPOBaHHOU Bob! 1ipu 4 [1C.

OTHOCHUTENBHYIO TIOTHOCTH >KUJKOCTEH MOXKHO ONpEAETSATh MPH MOMOIIM apeoMETpOB,
MMUKHOMETPOB U crienuanbHbIX BecoB ([Ipunoxenue 5).
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Ilokazamenv nperomaeHuss n — NPEACTABISIET COOON OTHOILIICHUE CHHYCA yIJia MaJAeHUsS
CBETa Ha MOBEPXHOCTD pa3zielia ABYX Cpe/l K CHHYCY yria OTpa)Ke€HUs CBeTa: n = sin o/ sin .

Ota BeIMUYMHA UCTIONIb3YEeTCs A WACHTU(UKAIMH )KUIKAX BEIIECTB U XapaKTEPUCTHKHU UX
yucToThl. [loka3arens mpenomieHus 3aBUCUT OT TEMIEPATYpPbl U PE3KO MEHSIETCS C M3MEHEHHUEM
JUIMHBI BOJIHBl CBE€Ta, II03TOMY H3MEpPEHUs MPOBOAAT IIPU IIOCTOSHHON TeMIleparype u
MOHOXpoMaTH4eckoM cBere. OObHO ombIT Bemer mpu 20 °C u Npyd JIJIMHE BOJIHBI,
COOTBETCTBYIOIIEH JIJIMHE BOJHBI kenToi smHuM Hatpust D (A = 589,3 um). Tak, cumBon np?
O3HA4yaeT, 4YTO IIOKa3aTelb NpeJIOMJICHUs Obul ompeaeneH s jauaud D npu 20 oC. Hns
OOJIBIITMHCTBA KHUJKUX OPTaHMYECKUX BEIIECTB IOKA3aTeNb MPETOMIICHUS HAXOIUTCS B Mpenenax
ot 1,3 no 1,8. Onpenenenue mokaszaTelist MPeIOMIICHUS TIPOU3BOIUTCS C MIOMOIIIBIO pedpakToMeTpa,
noJIpoOHast METOIMKA PabOThI MPUBECHA B IPUIIOKEHUH 6.

Yka3anus 10 TexHuke 0e30IaCHOCTH

[Tpu npoBeneHun paboThl HEOOXOAWMO BBINNOJIHATH TPeOOBaHUS PabOThl B XUMHUYECKOU

nabopaTopuH, MPUBEICHHBIC B IPHIIOKEHUH | K 1abopaTropHoii padote Ne 1.
O6opynoBanue U MaTepuasbl

[Tpubop 11t onpeneneHns TeMIepaTyphl MIaBJICHHUS BEIIECTBA, KallUJUIAPHL, pePpakToMeTp,

PEaKTUBBI 110 YKa3aHUIO IPENo1aBaTesl.
3ananus k padorte

1. OnpenesieHue TeMnepaTrypbl MJIaBJICHUS

[To ykazaHuio mpemnojiaBaTelnis OMpeeaioT TeMIIepaTypy IUIaBleHus BemecTsa. [ 3Toro
B KalWUISIp MOMELIAIOT BEUIECTBO, TEMIIEPATYPy KOTOPOIO HYXHO ONPENENIUTh. 3aT€M aKKypaTHO
3aKpPEIUISIOT KaMWUISIp C BEIIECTBOM Ha HIApUK TEPMOMETpa C MOMOIIbI0 pe3uHku. [lomernaror
TEpPMOMETpP B COOpaHHBIN 3apanee npuoOop (pucyHok 4.1 — 4.3) st onpeaesneHusl TeMIepaTypbl
raBieHus. Konby 3akperuisiioT B Janke mTaTuBa Ha PACCTOSHUU 2 CM OT MOBEPXHOCTU IUIUTKH U
HarpeBatoT. [Ipu mepexoze BeliecTBa B JKUAKOE COCTOSHHME OTMEUAIOT TEMIEPATypy IUIaBIEHUS
BELIECTBA.

2. Onpenenenne TeMnepaTypbl KUIIEHUS

ITo yxa3aHuio mpenoaaBaress ONPEAEAOT TEMIEpaTypy KUIEHUs BemecTsa. s aToro B
CTEKJISIHHYIO TpyOOUYKY TMOMENIaloT HECKOJbKO Kamenb uccienyeMon kuakoctu. Tyma xe
MOTPYXKAIOT TOHKHM KamuUTsIp, 3aMasHHBIN ¢ BepXHEro KoHIa (pucyHok 4.1(r)).

TpyOKy ¢ KHIKOCTBIO U KaNMWUIAPOM TMPHUKPEIUIAIOT K TEepMOMETpYy. TepmomeTp
3aKpEIUISIIOT B JIAlIKe IITaTHBAa HA PACCTOSHMM 2 CM OT MOBEPXHOCTH IUIUTKM U HArpeBaroT.
OTMmeuaroT TeMneparypy, Ipu KOTOPOH HAUHYT BBIACNATHCS MY3bIPEKU BO3/IyXa.

3. OnpenesieHne MOKa3aresisi NPeJOMJICHHS OAHON U3 OPraHMYECKHX KUIKOCTEH

Ha wumeromemcs B 1abopaTopuu peppakTOMETpe ONpPENesIIoT MOKa3aTelnu MpPeIoMIICHHS
HEKOTOPBIX JKUAKOCTEH M0 yKa3aHMIO IpernojaBareis (HampuMmep, 3TUIOBOTO CIHPTA, TOJYOJa,
xjiopodopMa, TETPaxJOpH Aa Yyriepoja, aHWIMHA U T.A.) U CPAaBHUBAIOT MX C JINTEPATYPHBIMHU
JAHHBIMHU.

CpaBHUBAIOT NOJTy4YeHHbIE (PU3NYECKHE KOHCTAHTHI CO CHPABOYHBIMU JAaHHBIMU M JENAIOT
BBIBOJ] O TOYHOCTH JIAHHBIX METO/IOB OIPEACIICHHS TEMIIEPATYp IJIaBICHUU, KUIIEHUS U TTOKa3aTels
MIPEIOMJICHUS.

Conep:xanue oT4yeTa
Otuer no 1abopaTopHOI paboTe BBHIMOIHIETCS B TETPAIU U JIOJDKEH COAEepPKaTh:

— Ha3BaHHE pabOThI;

— 1IeIb;

— pPEeaKTHBBI U 00OPYIOBAHUE;

— ONHUCaHHE MPOBEJICHHs OMBITOB U HAOIIOACHHS MO KaXI0MY U3 HUX;

— peaKIIiH, MPOTEeKAIOIINe B X0O€ MPOBEICHUS IKCIIEPUMEHTA.
KoHnTposabHbIe BONpochI
1. Yto Takoe TemnepaTypa IUIaBJI€HUs, TEMIEpaTypa KUIICHUs ?
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2. locTaTo4yHO JIK ONpeIeTICHUs TEMIIepaTyphl KUTICHUSI WX TUIaBICHUS IS

YCTaHOBJICHHS YMCTOTHI BellecTBa?

3. HazoBuTe MeTO1bI ONpeiesieHus TUIOTHOCTH BEIIECTB.

4. Yro Takoe mokasaresb npenomiaeHus? s yero u kak uCIoab3yeTcs Ta

BeNMYMHA?

5. [Touemy nipubOpPBLI, peaHa3HAYECHHBIE JIJIS ONIPEICICHHS IOKa3aTeNs

MPEIOMIICHUSI, HA3bIBAOTCS pedpakToMeTpamu?

6. OT uero 3aBUCUT 3HAYEHHE MTOKA3aTENs IPETOMIICHHS?

Cnncok pekoMeHyeMoii JJuTepaTypbl

1 CokonoB B.M. ®yHKUMOHAIBHBIN aHAIU3 OPraHUYECKUX COCIMHEHUH. Meroaudyeckue
yKa3aHUsl K BBIMIOJIHEHHIO JIA0OPATOPHOTO MPAKTUKYMa MO OPraHUYECKOW XUMHUU IS CTYACHTOB
cnenuansroctu 250200. HeBunuombicck, 2003 (c. 5 —17).

2 CoxonoB B.M. Opranuueckas xumusi. DNEKTpOHHBIH yueOHbIH Kypc. HeBUHHOMBICCK,
2006 (Tema 1; TECTBI JyIs1 CAMOKOHTPOJIS K TeMe 1).

3 IlerpoB A. A., banbsn X.B., Tpomenko A.T. Opranundeckas Xxumus: y4eO. A XUM.-
TEXHOJ. BY30B U ¢ak. /moa pen. M. JI. Cragauuyka. — CI16.: Ban ®enopos, 2008. — 621 c.

4 JlaGoparopHble pabOTHI 10 opranudeckoi xumun. U3n. 4-e, mox pen. O.®. 'mu3Oypra u
A.A. IlerpoBa. M.: Beicui. mkosa, 1982.
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IHpunoowcenue 4

OIIPE/IEJIEHHA TEMITEPATYPbI IVIABJIEHUA

OnpeneneHue TemrepaTyphbl IUIABICHUS MPOBOIAT OOBIYHO B MPUOOPE, COCTOSIIEM U3
KPYIJIOMOHHON (WJIM IUIOCKOJOHHOHM) KOJIOBI C JUTMHHBIM TOPJIOM U IIMPOKOW TMPOOUPKH,
BCTaBJICHHOW B 3TO TOPJIO Yepe3 KOPKOBYIO MPOOKY. B mpoOupKy moMemaT TepMOMETp, Ha IIApUK
KOTOPOTO HAJICBAIOT PE3MHOBOE KOJIBLIO JUISl 3aKperuieHus Kamwuiipa (pucyHok 4.1 (a)). B
KallwUIsip TMOMEUIA0T BEUIECTBO, TEMIIeparypy KoToporo ompeaesstor. Konly 3amonsstor

TJIMLEPUHOM U TPEIOT.

TemnepaTypy MaBiIeHUs ONPEAEISIIOT BU3YaJIbHO.

;

Pucynok 4.1 — [Ipubops! a) Tune 1ia onpeenenus TeMIepaTypsl IJIaBICHUS ¢ €CTECTBEHHON
HUPKYISIIUEN KUIAKOCTH (YaCTh MEXAY TOYKaMu 1 1 2 00MaThIBalOT TOHKUM acOECTOBBIM
KapToOHOM); 0), B) JUIs ONpeieTIeHNUs TeMIIepaTyphl IJIaBJIEHUS; T') U1 ONIpeIeJIeHUs] TeMIIepaTyphbl
kunenus (mo CuosaoOoBY)

KuakocTh KHUIUT, KOTAa JaBJI€HHE €€ IapoB PaBHO aTMOC(PEpHOMY JaBIICHHIO, T.€.
TeMIlepaTypa KHUIEHHsS JKUIKOCTH 3aBUCUT OT JaBieHus. OOBIYHO TeMmIiepaTrypy KHIIEHHUS
ornpenensaoT no merony CuBonoOoBa. B cTekIsHHYIO TpyOOUKYy MOMELIAIOT HECKOJIBKO Karesb
HCCIIEyEMOM KUAKOCTH. Tyna ke MOrpyKarT TOHKUW Kamujuisip, 3alasHHbIA C BEPXHETO KOHIA
(pucyHok 4.1 (6)). TpyOKy ¢ KUAKOCTHIO U KaMJUIAPOM NPHUKPEIUIIOT K TepMomeTpy. Korna npu
MEJICHHOM HarpeBaHUM U3 TOHKOIO KalmWulsipa HAaYMHAIOT BBIAEIATHCS MY3BIPBKU BO3AYXa,
TeMmIepaTypa KAIEeHHs! )KUJAKOCTH CUMTACTCS JOCTUTHYTOM.

B Hacrosiiiee Bpemst U1l OlpeneNeHHs] TeMIlepaTypbl IUIaBJIEHUS BEIIECTB HCIOJIb3YIOT

CrHelMalbHbIe anmapaTthl: OJIOK AJS OMpeleleHus] TeMIepaTyphl TuiaBneHus (pucyHok 4.2, 4.3) u
cronuk Kodnepa.
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1 — BoibTMETp; 2 — TamMTa JIJIsl OCBEIICHUS; 3 — 1 — noxcraBka U3 U30JUPYIOIIETO MaTepUaa;
YBEJIIMYUTENBHOE CTEKII0; 4 — TpyOKa ¢ 2 — KOXyX; 3 — pybaitka ¢ anekrpoodorpesom; 4
TEPMOMETPOM U HArpeBaTEIHHON CIIHPATIBIO — KamuIsIp C BEHIECTBOM; S5 — TEPMOMETP
Pucynok 4.2 — biok A onpeneneHus Pucynok 4.3 — [Ipubop mist onpeneneHus
TEeMIIepaTyphl TIaBICHUS TEeMIIepaTyphl TUIABJIICHUS C BO3AYITHBIM

TCPMOCTATUPOBAHUCM U 3HeKTp006OFpeBOM

33



Ilpunoscenue 5
OIIPEJIEJIEHUA IUVIOTHOCTH

ApeoMeTpsl MPUMEHSIOT ISl OBICTPOTO OIPEETICHNSI OTHOCUTENILHOM IMIIOTHOCTH JKUIKOCTH
(pucynok 5.1, 5.2).

.
]
3 .
4
3 2
1 — mikasna MmIoTHOCTH; 2 — CBA3YIOIAs Macca,; a) [TocTossHHOM Macchl (ICHCHUMETD);
3 — 6autact (poon); 0) MOCTOSTHHOTO 00BEMA;
4 — MUIMHAP C UCCIEAYEMOM KUAKOCTHIO 1 — mkana mmoTHoCcTH; 2 — Gayutact (apoos);
Pucynok 5.1 — Onpeznenenue mioTHOCTU 3 — cBs3yromias macca; 4 — BCTpOSHHBIN
BEIICCTBA IPHU ITOMOIIHM apeoMeTpa TEPMOMETD; 5 — TapesKa I TUpb; 6 — METKa

Pucynok 5.2 — Apeomerpsl

[IIkamel apeoMeTpoB TpagyHpyHOTCS B €IMHULAX IUIOTHOCTH WM IPHU ONPEICIICHUU
KOHLEHTPALlMU PacTBOPOB B IMpOLIEHTaX (110 00beMy WK O Macce). B HuxkHel dactu apeomeTpa
UMeeTCs IApUK, 3aM0JIHEHHBIN TpoObIo (pexe — pTYThIO).

Jnsg  onpeneneHus OTHOCUTENBHOM IUIOTHOCTH JKMJIKOCTh HAJIWMBAalOT B IIMPOKUN
CTEKJIIHHBIA LMWIMHJIP M OCTOPOXHO IMOTpyXkarT B Hee apeomerp. [Ipubop He nomKeH KacaThCs
CTEHOK cocyzaa. YeM Oouibllle OTHOCUTEIbHAS INIOTHOCTh KUAKOCTH, TEM MEHBIIIE B HEE MOTPYKEH
apeoMeTp. 3HaUYE€HUE OTHOCUTEIbHON MIJIOTHOCTH MTOKA3bIBAET JIEJICHUE HA LIKaJIE, IPOTUB KOTOPOTO
YCTaHOBUJICSI YPOBEHb KUJKOCTH.

Jlnis Gosiee TOUHOTO ONpeAeTeHNs OTHOCUTENBHONM MIIOTHOCTH MOJIBb3YIOTCS MUKHOMETPaMH
BMECTHUMOCTHIO 1 -2 mut (puCyHOK 5.3).

(-]
10y
S 20
a0 -
a g ¢ F d £

a, 0 — Peifmayspa; B — Penbe; r — ¢ kanuyuiapHO# poOKoif; 1 — MeHeneeBa;
e — OcTBaNILNA.
Pucynok 5.3 — IIukHOMETpHBI [IJ151 OnIpeIeIeHUs] OTHOCUTEIBHOM TIIOTHOCTH JKUJIKOCTEN
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Jiss  3TOro TNHUKHOMETpP MPEABAPUTEIHHO MOIOT alleTOHOM, CHUPTOM WIH 3PUPOM,
BBICYHIIMBAIOT B CYIIWIbHOM InKady, a 3aTeM B3BELIMBAIOT HA AaHAJIUTUYECKHX Becax IpHU
KOMHATHOU TeMIlepaType MyCThIM, TIOTOM C BOJIOHM, a 3aTEM C MCCIEAyeMOn KUuAKocThi0. Haxonsar
Maccy paBHBIX 00BEMOB HUCCIIETyeMOM )KUIKOCTH U BOJIBI.

OTHOCUTEIBHYIO TUIOTHOCTD KUAKOCTU OTPEICIISIOT 10 popMyIie:

d=(m-m,) /B,
I7le m — Macca MUKHOMETPA € UCCIEAYEMOM KUIKOCTbIO;
M, — Macca MyCcTOro MUKHOMETPA;
B — BomHOe uymcno muKHOMETpa (YHCICHHO PAaBHOE OTHOIICHHUIO MacChl BOABI B O0BEME
nukHOMeTpa 1ipu 20 °C k Macce Bojbl B 00beMe nmukHoMeTpa npu 4 °C).
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Ipunooswcenue 6
OIIPEJ/IEJIEHHUA IIOKA3ATEJIA ITIPHJIOMJIEHUA
[TokazaTenp mpeIOMIICHUS ONPEACTSAIOT C TOMOIIbI0 pedpakromerpa. Pabora Ha
pedpakToMeTpe MPOBOIUTCS B CJIEAYIONIEM MOpPSAKE: OTKPHIBAIOT BEpXHEe MoJyliapue
M3MEPUTEIBHON TOJNIOBKH (PUCYHOK 6.1) M MpOTHUPaOT CMOYEHHOW 3(hUPOM BaTOW THIIOTEHY3HBIE
IJIOCKOCTH OCBETUTEIbHOU (A, pucyHok 6.2) u usmepurenbHoit (b, pucyHok 6.2) mpusMm u Jgaror
a¢upy ucnapuThes (CHIBHO cMauyuBaTh 3¢upom nonymapus 1 u 3 He cienyer).

1 — BepxHee nosymapue U3MEpUTEIbLHON TOJI0BKH; 2, 9 — MaxoBUKU; 3 — HIDKHEE MOJylIapue
U3MEPUTEIIbHOM I'OJI0BKU; 4 — OCBETUTEJIBHOE 3€PKaJI0; 5 — 3epKaJlo JUIs OCBELICHHUS IIKaJbl; 6 —
OKOIIIKO; 7 — 3puTenbHas Tpyoa; 8 — okyisip; 10 — repmomerp;

11 — amuk; 12 — rue3mo a1 Kiaroda
Pucynoxk 6.1 — Pedpakromerp MPD-22

[ToBopoTOM MaxoBHMKa 2 HaJ0O NPUBECTH HU3MEPUTEIBHYIO T'OJIOBKY B TaKO€ IOJIOXKEHHE,
YTOOBI MJIOCKOCTh HUYKHETO MOJyIIapusl 3 ¥ TUIOTEHY3Has IJI0CKOCTh U3MepUTENbHON npu3msl (b)
IIPUHSUIA TOPU30HTAJIBHOE IIOJIOKEHUE. 3aTEM Ha IUIOCKOCTb M3MEPUTENBHOM MPU3MBbI HAHOCAT
MOCPEACTBOM CTEKISHHOW MaJIOUKU WM KanWUIgpa HECKOJIbKO Karellb MCCIIEAYyEeMOro BEIleCTBa
(majoyka He JOJDKHA KacaTbCs NPU3MBI) M OCTOPOKHO 3aKpBIBAIOT BepxHee Moiymapue |
M3MEpUTENbHON TONOBKH. OCBETUTENBHOE 3€pKallo 4 YCTaHABIMBAIOT TaK, 4YTOOBI CBET OT
HCTOYHUKA MIOCTYNAJ K OCBETUTEIBHON IPU3ME U OCBELIAII [10JIE 3pEHUS.

=3

A — ocBeTuTeNbHAs IpU3Ma; b — n3MepuTenbHas MpU3Ma;
1 u 3 — nonymapus U3MEpUTENbHOMN TOJIOBKH; 7 — 3pUTeNbHAs TpyOa; 8 — OKyIsp
Pucynoxk 6.2 — 3mepurenbHas rosioBka peppakromerpa UPD-22 (B paspese)
3epkano 5 11 OCBELIEHUS IIKaJbl CTaBAT B TaKO€ MOJOXKEHHE, YTOOBl CBET MOCTymal B
OKOIIIKO 6, OCBeIIarolee mKkamy npubdopa.
I'mans B 3puTenpHy0 TpyOy 7, GOKYCHPYIOT OKyJsip 8 Tak, 4TOOBI IIKaja mpubopa Oblia
OTYETIMBO BUIHA (pUCYHOK 6.3(a)). Bpamas MaxoBuk 2 1 HaOI0asi B OKYJISIp 3pUTEIBHON TPYOBI
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8, HAaXOIAT rpaHUIly pasjiena cBera u TeHu (pucyHok 6.3(0)). Ecnu oHa pa3mbiTa W OKpailieHa B
KENTO-KPACHBIA WMJIM CHHE-3CJICHBIN 1BET, HAJI0 MPH IMOMOIIM MaXxOBHKa 9, Bpalias ero B JIOOOM
HaIpPaBIICHUH, TOOUTHCS, TI0O BOBMOKHOCTH, 00JIee TTOJTHOr0 00eCIBEYNBAHUS
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a- mKasia; 0- BUJ MepeKpecTus CBeTa U TeHU
Pucynok 6.3 — Cusarue otcuera Ha peppakromerpe UPD-22

[loka3zaTenb IpesloMIEHHUS 3aBUCUT OT TEMIIEPATYPBI, IO3TOMY IIPU U3MEPEHUHU OHA JAOJIKHA
ob1Th TIocTOsiHHOM (20 °C). ITokazarens mpenoMIIeHUsT YMEHbIIASTCS Ha 3-8 €IMHUI] B YETBEPTOM
3HAKe IMOCJIe 3ansITON Mpu MoBbIIeHuU TeMiieparypsl Ha 1 °C. g HabmoqeHus 32 TOCTOSTHCTBOM
TEMIIEPATYpPbI OKOJIO U3MEPUTENIbHOM rOJIOBKM BMOHTHPOBAH TEPMOMETP 9.

Korga B M3MepuTEIbHON T'OJOBKE YCTAaHOBUTCS IOCTOSIHHAs TEMIIEpaTypa, MpHU MOMOIIU
MaxoBHKa 2 HE0OXOIMMO TOUHO COBMECTUTh I'PAaHUILy pa3ziela CBETa U TEHU C IEPEKPECTUEM CETKU
(pucyHok 6.3(0)) ¥ CHATH OTUET MO HIKAJIE MTOKA3aTeNsl MPEIOMIICHHUS.

[Toxazarenb NpenomMiIeHUs U3MEPSAETCS C TOUHOCTBIO J0 YETBEPTOro 3HaKa MOCJE 3amsTOM.
[lepBoie Tpu uudpst (1,45...) — 310 OnrpKailinIne, HAXOASIIUECS HUXKE TOPU3OHTAIBHOTO MITPUXA
ceTku nudpsI mKamel. TpeTrii 3HAK MOCIIE 3aIsTOW COOTBETCTBYET YHCITY ICJIBIX MEIKHUX JCICHUH,
PaCMOJIOKEHHBIX MEXAY ONMKAMIIUM HUKHUM OLUU(POBAHHBIM JENEHUEM U TOPH3OHTAJIbHBIM
IITPUXOM CETKH. YeTBEepThI 3HAK IOCIE 3alsTONW IOIY4YaeTCs BHU3YaJIbHO WHTEPHOJSLHAEH B
npezenax Toro JA€JI€HHs, B KOTOPOM HAaXOAUTCS TOPU30HTAJIBHBIN IITPUX CETKU. Tak, Hampumep, B
ciydae, 1300pakeHHOM Ha pucyHoke 6.3(a), mokasarens npeaomiieHus pasex 1,4593.
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JIABOPATOPHAS PABOTA Ne 3

Tema: KAYMECTBEHHBINA SJIEMEHTAPHBINA AHAJIN3 OPTAHUYECKHX

BEIIECTB

Hean padoThl: M3yyeHune 31EMEHTHOIO COCTaBa OPraHUYECKUX COCAMHEHUM.

KomneTeHmnuu o0pa3oBaTelbHON MpOTrpaMMBbl, TpHOOpeTaeMble TIPH M3YyYSCHUH MaTepualia
pasnena — OIIK-1, OIIK-3, TIK-23.

[Tocne ocBoeHmst MaTepuana OakanaBp OyaeT cmocoOeH W TOTOB MCIOJB30BAaTh OCHOBHBIC
3aKOHBI €CTECTBEHHOHAYUYHBIX TUCIUILUIUH B mpodeccuonanbHoi aestensHoctu (OIIK-1); cmoxer
WCIOJIb30BaTh 3HAHMS O CTPOSHUU BEIIECTBA, MPUPOJEC XUMHUUYECKOW CBSI3M B PA3IMYHBIX KJaccax
XUMHUYECKUX COCAMHEHUU JJisi TMOHUMAaHUS CBOMCTB MAaTe€pHAIOB M MEXaHM3Ma XUMHYECKHX
mporeccoB, mnporekarmmx B okpyxkaromem Mmupe (OIIK-3); crnocobeH wHcCmoib30BaTh 3HAHHE
CBOMCTB XMMHMUYECKUX AJIEMEHTOB, COCIUHEHUI U MaTepuajoB Ha UX OCHOBE JUIsl PELICHHUS 3a/1ady
npodeccronanbHoit aestenbroctu ([1K-23).

Teopernveckasi 4acTh

[TpuHAUIC)KHOCTh OPTAaHMYECKUX BEIIECTB K OMPEICIICHHBIM KJIACCaM YCTAHABIIMBACTCS
(GYHKIIMOHATBHBIM ~ aHAJIM30M, MX 4YHCTOTa — Xpomarorpadueid, CTpOEHHE — BCEMHU
CYIIECTBYIOIUMHU (PU3NKO-XUMHUECKUMU METOJAAMH UCCIICOBAHHS C YIETOM CIIOCO0a MOYICHUS,
a B cliyyae HeoOXOMMOCTH U Pe3yJIbTaTOB BCTPEYHOTO CUHTE3A.

KauecTBeHHBIN AJIEMEHTHBIN aHAIIN3 MO3BOJISET ONPEACIUTh, H3 ATOMOB KaKUX 3JIEMCHTOB
MIOCTPOCHBI MOJIEKYJIbI OpPraHWYeCKOTO BEIIEeCTBA; KOJIMYECTBEHHBIM JJIEMEHTHBIM aHamu3
YCTaHABIIMBAET COCTAB COCIMHEHUS U MPOCTCUITYIO hopmyIy.

B cocraB oprannyeckux BeUIECTB, KPOME YIJIEpOJ]a, yallle BCEro BXOMASAT €Ile BOJIOPOJ,
KHCIIOpOJ | a30T. Hapsimy ¢ HUMH B MOJIEKYJTy OPTaHHYECKOTO BEIIECTBA MOTYT BXOJHThH M JIPYTUE
AJIEMEHTBI, HallpUMep cepa, rajoreHsl, pocdop u ap.

JIy1st onipeiesieHrst SJIEMEHTOB, BXOSIINX B COCTAB OPTrAHWMYECKUX BEIECTB, MX HEOOX0IMMO
MpeIBAPUTENILHO TIEPEBECTH B HEOPTraHUYECKHE COSAMHEHHS, ISl JajdbHEHIero ucciel0BaHUs
KOTOPBIX MPUMEHSIOT METOJIbI OOBIYHOTO KaYECTBEHHOTO aHan3a. [Ipy BBIMOJIHEHUN 3JICMEHTHOTO
aHallM3a OpraHWYeCKUE BEIIeCTBA «MUHEPANU3YIOT», T.€. pa3iarailoT TakKuM 00pa3oM, YTOOBI
yraepoa npespatmics B CO,, Bogopoa — B H,0, a30t — B Np, NH3 v manwa-uonst CN ™ u T.m. B
(YHKIIMOHATTFHOM aHallu3e NPUMEHSIOTCA XUMUYeckue, (Gu3nyeckue u (PU3UKO-XHUMHUECKHE
METO/TBI.

Jlns kauecTBEeHHBIX MPoO Ha (PYHKIMOHAIBHBIE TPYIIBI BEHIOMPAIOT PEeaKIUU, PU KOTOPBIX
MIPOUCXOJUT U3MEHEHHME OKPACKM WM pasleneHue (a3 (BbIMaJeHUE OCajJKa, BBIICICHUE Tra3a).
Peakumii, xapakTepHBIX TOJBKO ISl KaKOW-HUOYIh OMHOM ()YHKIIMOHATBHOW TPYIIBI, U3BECTHO
HEMHOTO, W JUIS TOrO, YTOOBI YCTAaHOBUTH, K KaKOMY KIJIACCYy COCIUHEHHH OTHOCHTCS JTaHHOE
BEIIECTBO, HY)KHO MPOJIENAaTh HECKOIbKO KAUeCTBEHHBIX PEAKIIHA.

Yka3aHnus Mo TeXHUKe 0€30MacCHOCTH

[Tpu mpoBeneHuu pabOTHI HEOOXOAUMO BBIMOJHATH TPEOOBaHUS PaOdOTHI B XUMHUYECKOU

nabopaTopud, MPUBEICHHBIE B IPIIIOKEHUH | K 1abopaTtopHoii padote No 1.
OobopynoBanue 1 MaTepuaJIbl

['mroko3a (Wiu MHIepuH, Kpaxmall, caxap)

Oxkcua menu (+2) — MOpoIIoK

bapuroBas Boia, HaCBILIEHHBIN BOJHBINA PaCTBOP

Cynbdat meu (+2) 0e3BOIHBIH.

MoueBrHa KPUCTAIITNYECKAS;

Hatpuit meTammueckuii;

Cynbdar xenesa (+2), C(FeSO,4) = 0,1 MOIB/IM;

Xuopuz xenesa (+3), C(FeCls) = 0,1 mons/am® ;

Comnsnas xkuciora C(HCI) =2 MOHL/;[M3;

10 Oranoin; o(C,HsOH) = 90%.

11. Crpentomua 6enblii (WM Cyab(paHUIOBAsE KUCIOTA);

@OO\I(DU‘I-ROJI\)I—‘
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12. C(Pb(CH3COO0),) = 0,1 monb/am>;

13. Hurponpyceun Hatpusi, C(Nay[Fe(CN)s(NO)]) = 0,5 mons/nv’.

14. Xnopodopm (uau TuxIopITaH);

15. MenHas npoBoJIOKa.

16. I'azooTBOIHAs TPYOKa C MPOOKOI;

17. CreknaHHasg NaI04Ka;

18. Mukposomnartka.

19. Crekna npeaMeTHbIC;

20. INumnetku.

3ananus k padorte

1. OTkpbITHE YIJIEPO/Ia H BOJOPO/A COXKIKeHHEM BelecTBa ¢ okcuaom meau (IT)

CyTb MeTOZa B TOM, UTO MPU HAKAJTUBAaHUU BellecTBa cMemanHoro ¢ CuO, yriepo, cropas
3a cuér kucnopona naér yronpHbli anruapun CO,, a Bomopon obOpasyer Boxy. Okcua mMeau npu
3TOM YaCTMUYHO BOCCTaHABJIMBAETCS 10 MeTauinueckoil menu. [lpakTruuecku Beeraa 6epyT U30BITOK
OKCHJIa MEJTU JJISl TOTO, YTOOBI BEIECTBO MOJTHOCTBIO CTOPEIO, U HE OBLIO MOTEPH YIIIepo/ia B BUJE
OKCHJIa yriiepo/ia, KOTOphIi He 00pa3yeT ocajka ¢ 6aputoBoii Bogoi — Ba(OH)s.

B cyxyrwo npobupky 1 (pucyHOK 2) HachlmarOT YEpHBIA IMOPOIIOK OKcHIa Meau (ciaou
BBICOTOM OKOJO 5 wMM). Jl00aBisIOT TOJOBHHY MHUKPOJIOMATKU TIIOKO3bl H  THIATEIHHO
[IEPEMEIINBAIOT, BCTPSXUBas NMPoOUpPKY. B BepxHIO 4YacTh MPOOMPKH IMOMEIIAI0T HEOOJBLION
KOMOYEK BaThl, HA KOTOPBIA HACHINAlOT HEMHOTO OeNnoro mopoirka 0e3BoAHOro cynbdara Meau
(+2).

1 Bara

Pucynok 2 — Onpezenenue yriiepoaa u BOJOPOJa COKKEHUEM
BEIIECTBA C OKCHIOM MEIIH

[TpoOupky 3akpbIBaOT MpOOKOH ¢ Tra300TBONHOW TpyOkoil. Ilpu sTOM KOHel TpyOKH
JOJDKeH 1mouTH ynupatbes B BaTy ¢ CuSO,. HwkHuit koHer TpyOKH OIyCKalOT B MPOOHPKY 2
IpeJBapUTEIbHO HAIMB B He€ 5-6 kamenb OapuTOBOM (MM M3BECTKOBOW) BOJbL. I[IpoOupky
HArpeBarOT Ha TUIAMEHH TOpeNKH. Yepe3 HEeCKOJIBKO CEeKYH] W3 Ta300TBOJHON TPYOKH HAYHMHAIOT
BBIXOJIUTh MY3BIPbKHM Ta3a, U OapuTOBas BOJa MYTHEET BCIIEACTBUE BbIIEIECHUs OEIOro ocaaka
kapOoHaTa Oapusl.

[Tpobupky 2 ynpanstor. [IpomorkatoT HarpeBarh HpoOupky 1, Mmoka mapbl BOABI HE
JOCTHTHYT OEJIoro TOpOIIKa OO0E3BOKEHHOTO MEIHOTO KYIMopoca, HAXOMSAIMIeTrocs Ha BaTHOU
npoOKe, U HE BBI3OBYT H3MEHEHHs €ro OKPAaCKHU BCIEACTBHE OOpa3oBaHMs KPUCTAJIOrHMIpaTa
CuSO0O4-5H,0.

Utak, mis otkpeitus CO; HCMONB3YIOT peakiuio ¢ OApUTOBOM BOJOW, Jaromiei Oembiid
ocaJiok kapOoHarta Oapwsi MPH MPOITYCKaHWU Yepe3 He€ okcuaa yriepona (+4). s oTKphITHs BOJIBI
UCIONB3YIOT 0e3BOJHBIN MeaHblil kymopoc. bespomuwiii CuSO4 — mopomok Oenmoro 1Bera, MpH
MOTTaJIaHUK Ha HETO BOJIBI, MPEBPAIIACTCS] B CHHHIA KPHCTAJLIOTH/IPAT.

XUMH3M Iporecca:
CeH1206 + 12CuO = 6CO, [1 + 6 H,O + 12Cu,
CO, + Ba(OH)z = BaCO3[] + H,0,
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CuS0O,4 + 5H,0 = CuS0O4-5H,0.

MeTo OCHOBaH Ha TOM, YTO MPHU MPOKATMBAHMM OPraHMYECKOrO BEIIECTBA B CMECH C
okucnureneM CUO TpPOMCXOTUT OKHCICHHE YTJepoJla OPraHMYECKOrO BEIIECTBA B JTUOKCH[
yriaeponaa, a Bojopoaa — B Boay. OKcuJ Meou MPH 3TOM BOCCTAHABIUBAETCS O METAITMYECKON
Menu. Beimenenue nuokcuaa yriepoja JAO0Kas3bIBaeTCs MOSBICHHEM OEoro Ocaaka yriIeKHCIOro
Oapusi. Bony B mpoayKTax cKUranusi OOHapy>KMBaIOT 10 00OPa30BaHUIO CUHUX KPUCTANIOB METHOTO
Kynopoca.

2. OTKpbITHE 230TAa CIJIABJIEHHEM BellleCTBA C MeTALJIMYeCKHM HATPHEM

[lpuHIMn MeToJa COCTOMT B TOM, MpPH CIUIABJICHMH C OPraHMYECKHM BELIECTBOM
METANIMYECKUI HAaTpUN OTILEIUISIET OT HEro a30T BMECTE C yriepojaoM, o0pa3ys LuaHuA HaTpus
NaCN. OO6pa3oBaBIuiicss UAHU] HATPUS OTKPBIBACTCS IEPEBOJIOM €r0 B CHHIOI OCpIMHCKYIO
Ja3ypb.

B cyxywo npobupky momemarT 5-10 Mr ModeBUHBI (HECKOJIBKO KPUCTAJUIOB) U BHOCST
HEOOJIBIION KyCOYeK METAJUTHUECKOTO HATPHSI.

HarpeBaroT 0CTOpOXHO CMeCh B IUIAMEHH TOPEIKH, MPOOMPKY BHOCAT M BBIHOCAT W3
IJIaMeHH, He HarpeBas ee mnoctosHHo! Korga MoueBMHA pacijiaBUTCS, CIEIAT, 4YTOOBI OHA
cMemanach ¢ HaTpueMm (sl ycmexa ombiTa HeoO0XOAWMO 4YTOOBI HATPHUN IUIABHIICS BMECTE C
BEIIECTBOM, a HE OTJAEJIbHO OT HEro — He Ha cTeHke npobupku!). [Ipu sTom nHOTIA HabIIOdAETCA
HeOoubIIas BembIka. HarpeBaroT, moka moyryqyuTcs OTHOPOIHBIHN CILIaB.

Na + [C] + [N] = NaCN,

Korna mpobupka ocTeIiHET, 100aBISIOT B HEe 5 Kalellb 3TUIOBOTO CIUPTA IS yCTPaHEHHS
OCTaTKOB METAJNTMYECKOT0 HATPHS, KOTOPBIA pearupyeT co CIUPTOM He Tak OypHO, Kak C BOJOM.
[Tpu 3TOM MporcxoauT 0Opa30BaHKE ANKOTOJISITa HATPHS C BBIICIIEHUEM BOIOPO/Ia:

2C,Hs0H +2Na —2C,HsONa + Hos.

YOenuBIINCh, 9YTO OCTATOK HATPHUS MPOPEArHpoOBall CO CIUPTOM (TIPEKpaIaeTcsl IINIEHUE
OT BBIJIENICHUs MYy3bIPHKOB Ta3a), NO0ABJIAIOT B NMPOOMPKY S5 Kamenab BOJbl M HAarpeBaloT €€ Ha
TUTAMEHHN TOPEHKH, YTOOBI BCE pacTBOPUIIOCH. [Ipu 3TOM mMaHUI HATPHUS TEPEXOIUT B PacTBOp, a
AJIKOTOJIAT HATpHs ¢ BOJIOW 00pa3yeT eKyIo LIe0Yb:

Cy,HsONa + HOH — C;Hs0H + NaOH.

JloGaBnsitoT B mpoOupky 1 Kamiro coupToBOro pactBopa (enongranenna. Ilossienue
MaJIMHOBO-KPAaCHOTO OKPAIIMBAHUS TIOKA3bIBAET, YTO B PACTBOPE 00pa30BasIach MIENIOYb.

[Tocne sToro BHecTH B MpoOUpKy 1 Kamimo pacTBopa sxene3Horo kymnopoca FeS04 o6braHO
coaepkaiero nmpumech coiu okcua xenesa (I11) Fey(S04)3. B mpucyrcTBum menoun HeMeaIeHHO
o0pasyeTcs Tps3HO-3€NeHBbId ocalok ruapokcuaa xeneza (II) B cMecH ¢ JKeATHIM 0OCaJAKOM
ruapokcua xenesza (I11I).

[Tpu Hamuuuu B pacTBope M30BITKA LuaHMa Hatpus rujgpokcuna xkenesa (II) obGpasyer
KOMILUIEKCHYIO KENTYI0 KPOBABYIO COJIb:

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

[Tunerkoii HaHOCAT B LEHTP (QUIBTPOBAIBLHOW OYMaXKKU KaIUTIO >KUIKOCTH M3 MPOOHUPKH.
Kak Tonbko karuis BnuTaercs, Ha Hee HaHocAT 1 karumo 2x pactBopa HCI. Ilocne moaxucnenus
IPSA3HO-3€NIEHBIN MIIM JKeNTOBaThli ocanok ruapokcuon xenesa (II) u (L) pacTBopsierca u npu
HAIMYAH a30Ta HEMEUICHHO TOSIBIISIETCSI CHHEE MSITHO 00pa3oBaBIIelicsi OepIMHCKON JTa3ypu:

Fe(OH); + 3HCI — FeCls + 3H,0,
3Nay[Fe(CN)g]+ 4FeCl; — Feyq[Fe(CN)g]s + 12NaCl.
3. OTKpbITHE cepbl CIJIABJIEHHEM OPraHHYeCKOro BelleCTBa ¢ MeTANIHYEeCKHM
HATpHEM

[TpuHIIMT METO/1a COCTOUT B TOM, NPH CIIABIEHUH HATPHUH OTIIEIUIIET OT BELIeCTBA Cepy U
oOpa3syeT cynb(ua HaTpUid, KOTOPBIH OTKPHIBAIOT OOBIYHBIM METOJIOM.

JU1s TOTHOTHI peakuuy OepyT HEKOTOPBIH N30BITOK METAIITHYECKOTO HATPHSI.
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B cyxyto mpoOupKy MOMEIalT UCIBITYEMOE BEIIECTBO, HApUMeEp Oelblid CTPENTOLN I NI
CyJab(haHUIOBYIO KHUCIOTY (HECKOJbKO KPYNMHHOK 5-6 Mr), U BHOCAT HEOOJBIION KycOYeK
MeTaJuIn4eckoro Harpus. Jlepska mpoOMpKy BEpTHUKAJIbHO, HArPEBAlOT CMECh JIOKpacHa, YTOOBI
HATPUI MJIABUJICSI B CMECH C BEIIECTBOM. 3aTeM NMPOOUPKY CO CIIABOM OXJIAXAAIOT U 100aBIIAIOT B
Heé 3 Karu 3TUIIOBOTO CIIUPTA Ul yAAJIEHUs] OCTaTKa MeTaJTnueckoro HaTpus. Ilocie okoHyanus
BBIIETICHUS] MY3bIPHKOB Ta3a (BOAOPOJA) CIJIaB PACTBOPSIIOT NIpPU HArpeBaHuM B 5 KaIuiax
TUCTUILTUPOBAHHOM BoAbl. [Ipu 3ToM cynbhua HaTpus nepeidaéT BMECTe ¢ TUIPOKCUIOM HATPHA,
KOTOpBIi, OIHAKO, HE MEUIAeT PEaKIIUU OTKPBITUS CEPHI.

Bnumanue! OctaTky METaNTMYECKOTO HATPHUS HENb3s, BHIOpAchIBaTh B PAKOBHHBI, HX
Heo0XoIMMo cobupaTh B crielinaibHble OaHKH ¢ KEPOCUHOM.

CkiaipIBalOT BMECTE JIBa KycOodka (PUIbTpOBaJbHONW OymMard M HAHOCAT C IOMOIIBIO
MUIETKH MO 2 Kaljid TEMHOM >KUAKOCTH Ha MPOTHUBOIOJIOXKHBIE YIIbl OyMaxku. Bepxuss
¢bunbTpoBaNbHAS OyMa)kKa CIY)KUT (GHIBTPOM, Yepe3 KOTOPBIH (HIBTPYETCS PacTBOp CYIbhuna
HaTpusT OT 4YaCTHuYeK YIJisA, oOpa3zoBaBlIerocs IMpu oOyriMBaHUM BemiecTBa. Ha HibkHein
GUIBTPOBANBHON OyMa)kKe OCTAIOTCSI J1Ba OECIIBETHBIX MsITHA. Ha OJHO M3 HUX HAHOCAT KaruTio
pacTBopa  aimeraTta CBHHI[A: MIHOBEHHO IMOSIBISIETCSl KOPUYHEBOE  OKpAIIMBaHHE  OT
oOpa3oBagsiierocsi cynbduaa cBuHIA. Ha npyroe msTHO HAHOCAT KaIUTIO CBEKEIPUTOTOBICHHOTO
pactBopa Hutpo-npyccuaa Hatpust Nap[Fe(CN)sNO] Ttordac mosBisercs KpacHO-(puoseToBoe
OKpAILMBAHNUE, MOCTCNICHHO H3MCHSIONIEE CBOM IBET. JTa LBETHAS pEAKUHMs HA HOH S°
o0ycnoBieHa oopa3zoBanrueM KoMiuiekcHo# conu coctaBa Nas[Fe(CN)s(NO)S].

XHUMU3M Ipo1ecca:

2Na + [S] = NayS,
Na,S + (CH3COO)2Pb =PbS |+ CH3;COONa,
Na,S + Nay[Fe(CN)sNO] = Nas[Fe(CN)s(NO)S].
4. OTKpbITHE 230TA U Cepbl MPH COBMECTHOM MX NPHUCYTCTBUH B OPraHMYeCKOM
BelllecTBe

[TpoBenuTe peaknuio CIUIABICHUS THOMOYEBUHBI C METAUTUYECKAM HATpHEeM (aHAJIIOTHYHO
HPEBIAYIINM OIbITaM).

HabGepure B nmumerky 5-7 kamenp u€pHoro (or Hamuuus yris!) pacrtBopa. Ilonoxute
MUIETKY TOPU30HTAIBHO, TaK YTOOBI TEMHBIM pacTBOP OCBOOOIMII Y3KYIO YacTh MUIETKU. BeTaBbTe
B HIDKHEE OTBEPCTHE NMHUIETKA TOHKUH JKT'YTHK TUTPOCKOTIMYECKOW BaThI, KOTOpasi OyJeT CIIYKUTh
¢bunbTpoM.

[ToctaBMB MHIIETKY BEPTUKAIBHO, TPUKOCHUTECh KOHIIOM TIHIIETKH K  HEHTPY
¢bubTpoBaNbHOM Oymaru, u JAep)kuTe, oka Ha Oymare oOpasyercs OeclBETHOE MOKpOE ISTHO,
JTUAMETPOM OKOJIO 2 CM.

[Tocne sToro B 1IeHTp nsATHA HaHecuTe 1 Kamo pactBopa cynbdara FeSO, [Tonoxaas, noka
Karulsl BIIUTAETCSl, HAaHECHTE B IIEHTpe | Kammo pacTBOpa COJITHOM KHCIOTBI C MOJISIPHOU
koHrenrpanueit C(HCI) =2 MOJIB/ M. [Ipu Hanuuum a30Ta MOSBISETCS CHHEE MATHO OEPIUHCKOM
na3ypu. 3areM 1o nepudepun MOKporo maTHa HaHecute 1 karuto pactBopa Pb(CH3COO), , a Ha
MIPOTHBOIOJIOXKHON CTOpPOHE MATHA — | Kammo HUTporpyccujaa Hatpus. [Ipu Hanuuum cepbl Ha
TPaHUIIE «BBITEKOBY MOSBIISIOTCS MHTCHCUBHBIC OKPAITUBAHHSL.

Bo3MoxHOCTE OTKpBITH B 0HOH Karie pacTBopa kak NaCN tak u NaS oObscHseTcs TeM,
9TO TIPU HAHECEHHWH BOJHOTO PacTBOpa Ha Oymary cynb(uI HATpUs MO CPABHEHHIO C ITHAHUIOM
HaTpUs pacrpeaessieTcs Aajblle OT HEeHTpa K nepudepun TEMHOTO IsATHA.

5. OTkpbITHE XJIOPA NPU AeHCTBUHM BOJAOPO/1a HA OPraHuYecKoe BenecTBo

[TomecTute B mpobupKy 2-3 Kamiau xjaopopopma, 100aBbTe 5-7 Kareiab 3TUIOBOTO CIUPTA U
KyCOYEeK MeTaJUIM4eckoro Hartpus. lIpm STOM HaTpuii pearpyer cO CHUPTOM C BBIACTICHHEM
BOJIOPO/1a 110 PeaKIUu:

CoHsOH + Na — CoHsONa + Ho.

OOpamaoT BHUMaHHE Ha BBLACISAIOMMNACA BOAOpoA. Ero MOXXHO 3akeub y OTBEpCTHS

MPOOUPKH, €CIIH MPEIBAPUTENILHO 3aKPBITh 3TO OTBEPCTHUE MaNbIIEM, YTOObI, HAKOIIUTH BOJIOPOJ, a
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IIOTOM IIOJHECTU OTBEPCTHE K IIAMEHU rOpeiKu. Bogopoa B MOMEHT BbIAEIIEHUS OTIIEIIISET XJIOp
oT xyuopodopma u oOpa3yeT XJIOPUCTBIM BOJOPOJ, pPEardupyroIIHil 3aTeM ¢ 00pa30BaBLIMMCS
QJIKOTOJIATOM HATpHSL.
CHCI; + 3H, — CH4 + 3HCI,
CyH50Na + HCI — C>Hs0H + NaCl.

[Tocne Toro, Kak mpekpamiaeTcs BbIACICHUE BOJOPOA, Ui PaCTBOPEHHUS 00pa3yrolerocs
0enoro ocajaka, HEpaCTBOPHMOTO B STHJIOBOM CHHpTE, N00aBiAOT 2-3 Kamiu BoAsl. [Ipu sTom
M30BITOK JKOTOJIATA HATPUSL PearupyeT ¢ BOAOH, 00pa3ys HIeI0ub:

CoHsONa + HOH — CoHsOH + NaOH.

B mpucyrcTBuM 1enouM HeNnb3sl OTPBIBATH MOH XJIOpA, TaK Kak [100aBieHHE pacTBOpa
HUTpaTa cepedpa HEMEJICHHO JAaeT KOPUYHEBBIH 0CAaJOK OKCHJA cepedpa, MaCKUPYIOIIETo 0CaioK
xJjiopuja cepebpa:

AgNO3; + 2NaOH — Ag,O+ H,0 + 2NaNO;

[ToaTromy m00aBiSIOT K pacTBOpY cCHauana 2-3 Kalid KOHIIEHTPUPOBAHHOM a30THOM
kuciaotel HNO3 (B BRITSDKHOM mIKady) Ui HEWTpaiW3alMy IIEeNIouu, a 3areM yxe 2 karmau 0,1x
pactBopa AgNO;. [lpu Hamuuum XJiopa HEMEAJEHHO BbINAAaeT OeNblii TBOPOXKHCTBIN OCaJ0K
xJyiopuja cepedpa, HepactBopuMsbiii B HNOj3:

NaCl + AgNO3; — AgCl |+ NaNOs.

Hu B koem ciydae He ciiemyer Opath Uit peakuuu Oosbiie | karum xjaopodopma, Tak Kak
3TO TOJIBKO BpEOUT YYBCTBUTEIBHOCTH peakuuu. OCTaToOK HE BCTYNUBIIETO B PEAKLHUIO
xjopodopMa erie 10 npubaBiIeHUsT HUTpaTa cepedpa AaeT ¢ BOAOW MPOUYHYIO IMYJIbCHUIO B BHUJIC
0enoBaToi MyTHOM >KHIKOCTH, KOTOpas OyIeT MacKHpOBaTh MOSBJICHHE OENIOH MyTH OT XJIOpHIA
cepeOpa.

6. OTKpBITHE XJIOPA 10 3eJICHON OKpacKe miiaMenu (nmpoda beiubreiina)

["anorensl mpolie BCEro OTKPBIBAIOTCA MO belnbIITeHY — MPOKaJIMBAHUEM OPraHUYECKOTO
BEILIECTBA C OKCUJIOM MEU B IJIAMEHU TOPEIIKH.

bepyr Memnyio mnpoBoiOKy aauMHOM oOkojo 10 cM, 3arHyTyr0 Ha KOHIE TeTIed u
BCTaBJICHHYIO JIPYTUM KOHIIOM B HEOOJBIIYIO KOPKOBYIO TIPOoOKyY. [leprka 3a mpoOKy, MpOKaIHuBarOT
MeTJII0 B IUIAMEHM TOPENKH J0 MCUE3HOBEHUS IIOCTOPOHHEH OKpacku MjiaMeHu (Impu3HaK
3arpsi3HEHUs] METHOM METIN).

2Cu + Oy — 2CuO.

OCTBIBIIYIO TETIIO, TOKPBHIBIIYIOCS YepHbIM HajetoM okcuaa meau (II), omyckaror B
MPOOUPKY, HA THO KOTOPOI MOMEIIAIOT UCTIBITYEMOE BELIECTBO, HAIIPUMEP XJI0POPOpM.

CMOUYEHHYIO BELIECTBOM METII0 BHOBb BHOCAT B Ijlams Topenku. HemeasieHHO nosiBisieTcs
XapakTepHas SpKO-3eJieHasi OKpacka IUIAMEHM BCIEACTBHE OOpa30BaHMsI JIETy4ero COEeIWHEHUs
Mean c xyopoMm. IlomoOHyr0 ke OKpacKy IUIaME@HH [aioT, MOMHMO XJIOPHCTBIX HpYyTUe
rajloreHCco/IepKallie OPraHnYecKue COeAMHEHHUS.

2CHCI; + 5Cu0O — CuCl, +4CuCl + 2CO, + H,0.

JI1s1 OYMCTKY TPOBOJIOKY MOKHO CMOYHUTB COJITHOW KHUCJIOTOM M TPOKATHTh. JJIsT OTKPBITHS
raJIOrT€HOB OPraHWYecKoe BEHIeCTBO pa3pymarT. I[lpm 3TomM ramoreHsl nNepexonsT B
HEOPTraHUYECKHE COJIH, KOTOPBIE MOTYT OBITh OOHAPYKEHBI OOBIYHBIMU MOHHBIMH PEAKITUSIMU

B oryere mumyT ypaBHEHHS COOTBETCTBYIOIIMX PEAKUUW U JENAIOT BBIBOJA O HAIUYUU
aHAJIM3UPYEMBIX 3JIEMEHTOB B BEIIECTBAX.

Conep:xanue oT4yeTa
Otuer no 1abopaTopHOi paboTe BBHIMOIHIETCS B TETPAIU U JIOJKEH COAEepPKaTh:

— Ha3BaHHE paboThI;

— 1IeTb;

— PpeakTHBBI M 000PYIOBaHHE;

— OIHMCaHWE MPOBEACHUS ONBITOB M HAOIIOACHUS M0 KaXKIOMY U3 HUX;
— peaKIiH, MPOTEKAIOIIKE B X0O€ MPOBEICHUS IKCIICPUMEHTA.
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KonTpoabHbie Bonpochl
1. C momomp0, KaKMX METO/IOB YCTAHABIMBACTCS TPUHAUIEKHOCT OPraHNIECKUX BEIIECTB
K OIIpeJIeNEHHBIM Kiaccam?

2.B KaKkue HeOpraHHYeCKHe COCIMHEHHS MEPEBOMAT YIIIEPOA-, BOAOPOM-, a30T-, CEPO- H
XJIOpCOZepKAIMEe OPraHMYECKUE COEIMHEHNUs /sl KaueCTBEHHOIO ONpEeJesIeHHs COOTBETCTBYIOIIMX
aneMeHTOB? IloueMy IMEHHO B 3TH HEOPraHUUYECKUE COETUHEHUS?

3. /st wero IPU OTKPBITUM TAaKUX 3JIEMEHTOB, KaK a30T, Cepa, XJIOp, J0OABISIOT STUIOBBIN
CIIUPT U BOAY?

4.Ka1<y10 UH(POPMALIKIO JAIOT JIEMEHTHBIN U (YHKIIMOHAIBHBIN aHamu3?

5.KaKI/Ie NpEaABAapUTCIIBHBIC OIC€palid IIPOBOJAUT HMCCICAOBATCIIb IIPU BbIIIOJIHCHUHA
DJICMCHTHOI'O " (byHKLII/IOHaJ'IBHOFO aHanm3a?

6.1o xakuM npH3HAKAM OGHAPYKHBACTCS HATHUNE B BEIIECTBE BOAOPO/IA U yIIepoa?

[ .Kaxos aJrOpPUTM IIPUTOTOBJIEHUSA INIaBa IIPU IMPOBEIECHUU OTKPBITHUS a30Ta, CEPHl U
rajlou/IoB B OPraHMYECKOM BellecTBe?

8.Kaxoii et ocagka PbS? O6 oTKpbITUM KaKOro 3JIe€MEHTa CBHUIETEIbCTBYET BbIICICHHE
PbS?

9.06pasoBanme cuHero ocajka GEPIMHCKOH Jla3ypH yKasbiBAeT HA HAIMYHE KAKOTO
3JIEMEHTa B HCCIIEAYeMOM coenHeHnN? Hanummre cOOTBETCTBYIOMINE PEaKIIHN.

10.0 uém cBumeTenbCTBYeET BBINACHHE XIOMBEBHIHONO OCAAKA IIPU ACHCTBUM HA IPOOY
pactBopa AgNO3? O Hannuuu, B mpode, KaKoro rajouja roBOpUT BhINaJeHUe ocaaka: 1) Gemnoro;
2) XKEeJITOBATOro; 3) XKEJITOro 1BeTa?

11B Kakoi IBeT OKpalIuBaACTCA IIJIaMsd ra3oBou TOpCJIKU IIpHU HAJIMYUKU B HUCCIICAYEMOM
BCIICCTBC l"aJ'IOI/II[OB? Kakue IIpU 3TOM MMPOUCXOIAT XUMHUUCCKHUEC peaKI_II/II/I?

12.B 4yem cmbicn npo6s! belnpireiina?
CnHcok pekoMeH1yeMoil JTuTepaTypbl

1 Cokono B.M. Opranuueckass xumusi. DJIEKTPOHHBIM yueOHbIH Kypc. HeBHHHOMBICCK,
2006 (Tema 1; TecThl Isl CAMOKOHTPOJIS K TeMe 1).

2 TlerpoB A. A., banesn X.B., Tpomenko A.T. Opranuueckass Xumusi: yueO. Ui XHUM.-
TEXHOJI. BY30B U ¢ak. /mox pea. M. JI. Craganuyka. — CI16.: Ban ®@enopos, 2008. — 621 c.

3 JIaGopaTopHbie paboThl IO opraHuueckoi xumuu. 13a. 4-e, mox pen. O.®. 'muzOypra u
A.A. TlerpoBa. M.: Beicu. mkona, 1982.
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JIABOPATOPHASI PABOTA Ne 4

Tema: CHHTE3 U CBOMCTBA NIPEJAEJbHBIX U HEITPEJEJIbHBIX

YIJIEBOAOPOIOB

Heab padorsl: [lonyyeHne nMpakTHUECKUX HABBIKOB B MOJTYYEHUH U ONPECIICHUN CBOWCTB
QJIKAHOBBIX, AJIKEHOBBIX U AJIKUHOBBIX YIJIEBOJIOPOIOB.

[TproOperaemble KOMIIETEHLIMH OOpa30BaTeNbHON MPOrpaMMbl MPH HU3YYEHUU MaTepHualia
paznena — OIIK-1, OIIK-3, T1K-23.

[Tocne ocBoenusi MmaTepuaia OakanaBp OyaeT crocoOeH M TOTOB MCIHOJB30BAaTh OCHOBHbBIE
3aKOHBI €CTECTBEHHOHAYYHBIX JAUCHUILINH B MpodeccuoHansHoi aesrensHoctu (OIIK-1); cmoxer
WCIIOJIb30BaTh 3HAHMSI O CTPOEHUU BELIECTBA, NMPUPOJE XUMUYECKOM CBSI3U B Pa3IMYHBIX KJaccax
XUMUYECKUX COEIMHEHUM ISl TOHMMAHMS CBOWCTB MATEpPUAJIOB M MEXaHHW3Ma XHUMHUYECKHUX
MporieccoB, MpoTekawmmux B okpyxkaromem wmupe (OIIK-3); ucnonb3oBaTh 3HAHHWE CBOWCTB
XUMHUYECKHUX DJJIEMEHTOB, COEIMHEHUH W MaTepUaJoB HA HMX OCHOBE JUIsl pELIEHUS 3aaay
npodeccronanbHoi aestensHoctu (ITK-23).

TeopeTuyeckas 4acTb

Pasznuyrie cBOMCTB HACBHIIICHHBIX M HEHACHIIIEHHBIX YTIIEBOAOPOIOB MOXHO IMPOCIEAUTD,
MPUMEHSIST MPOCTEHIINE WHAWBHUYaJIbHBIE Ta3000pa3HbIE YIJIEBOJOPOABI — METaH, JTHWIEH HU
arietusieH. B sToMm ciiydae HamOolee XapaKTEepHBIMU pEaKTHBAMH SIBISIOTCS OpoMHas BoAa M
LIEJIOYHON pacTBOp IME€pMaHraHaTa Kajusl; XOJ B3aUMOACHCTBHUS C KOHLIEHTPUPOBAHHBIMU
KHCIIOTaMHU MEHee Toka3aTeleH. Pasnmuyme B cocTaBe YrieBOJIOPOAOB IMPOSIBISIETCS TakKe B
xapakTepe ux ropenus. Ha mpumepe aneruinena yqo0HO HaOmo1aTh 00pa3oBaHuEe METAUTMYECKIX
IIPOM3BOJIHBIX YIIIEBOIOPOIOB, conepx aumx rpynny —C=CH

Yka3aHnus 1o TexHUKe 0e30MacCHOCTH

[Ipu mpoBeneHuu pabOTHI HEOOXOAMMO BBIMONHATH TPeOOBaHUS PabOTHI B XUMHUYECKOU

nabopaTopuu, pUBEJECHHBIC B MpUiIoKeHuu 1 k mabopatopHoii padote Ne 1.
OO6opynoBaHue U MaTepuaJbl

Auerat Hatpust CH3COONa

HarponHas u3BecTb

PactBop nepmanranara kamas ¢ C(KMnQ,) = 0,1 mons/mm°>
bpomHuas Bona

PacTBOp consiHOi KHCIOTHI ¢ KoHrerTpammeii C(HCI) = 2 mons/mm®
Cepnast kucnorta ¢ kormentpanueit C(H,04) = 2 MOJIB/IM°

OraHon

® =N kW

Oxcun amomunus AlLO,

R

Kapown kameius CaC,

AMMHayHbIl pacTBOp xyopuaa meau (+1)
H [Tpobupku
12.
Jloxeuka

13.
I'azoBas ropciika

14.
Boposnka

15.
16.

I[I/ICTI/IJ'IJ'II/IpOBaHHaSI BOJa

[IpoGupka ¢ ra300TBOAHOMN TPYOKOH.
3aganus k padore
1. CuHTe3 MeTaHa U3 alleTATA HATPUA
B mpoOupky, cHa0XEHHYI0 Ta300TBOJHON TpPYOKOMW, MOMECTHTE CMECh PaBHBIX BECOBBIX
yacTeil 00€3BOKEHHOTO (CTUIABJICHHEM) alleTaTa HaTpUsi 1 HATPOHHOW M3BECTH Ha BBICOTY 8-10 mMMm.
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Jlepxa npoOUpKy B TOpU30HTAIBHOM IIOJIOKEHUH, HarpelTe €€ B IJIaMEHHM TOPEJIKU U MOJ0KIUTE
ra3000pa3Hblil METaH, BBIIEISIOIUICS U3 OTBEPCTUS TPYOKH.

Y06enuBmInCh, 4TO METaH TOPUT, ceddac e OMyCTUTE KOHEI[ I'a300TBOJHOM TPYOKH B
IpOOUPKY € PACTBOPOM I€pMaHraHaTa kanus. Bo3smure ams sroro kammo pactBopa KMnOg u 5
Karenb Bojibl. Yto Habmomaere?

[TpuroroBbTe NPOOHPKY C OPOMHOI BOJION M OIyCTUTE B HEE KOHELl ra300TBOHOM TPyOKH.
Uro Habmogaere? Jlath 0ObsICHEHUE.

OnHoBpeMeHHO ¢ oOpa3oBaHMEM MeTaHa o00pa3yeTcs YIJIEKHCIbIH HaTpui, Haauuue
KOTOPOTO MOXXHO OOHApy>XUTh, €CJIM II0JIE OCThIBaHUS NPOOUPKH 100aBUTH B Hee 2-3 Karu
pactBopa HCI. Beigenstomnuecs ny3pipbku CO, MOXKHO HAEHTH(DHIIMPOBATH, MPOIYyCKas UX 4epe3
0apUTOBYIO BOTY.

[TpuBecTn ypaBHEHHUs peaklUil NOJy4YeHUs1 METaHa U J10Ka3aTeIbCTBA HAJIMYUS B IPOOUpPKE
YTJIEKUCIOTO HATPHUSL.

2. [TonyuyeHue ITHJIEHA

B mpobupky mnomectuTe 8 Kamenb KOHIICHTPUPOBAHHOW CEpHOW KHCIOTHI, 4 Karumu
ATUIJIOBOTO CIHpPTa M HECKOIbKO KpymuHOK AlO3 B kauecTBe karanmu3aropa. 3akpoiTe HpoOHPKY
MPOOKO¥ ¢ ra300TBOAHON TPYOKOH M KOHEIl €€ OMyCTUTE B IPOOHUPKY ¢ 5-8 KaIIssMu HACBIIEHHON
OpoMHoOil Boabl. HarpepaiiTe npoOupky Ha IUTAaMEHM TOPENKH, BbLACISAIOIIMNCA Tra3 Oyner
MIPOXOAUTH uepe3 OpomHyIo Boay. UTto HabmronaeTe?

[lpuBenure ypaBHEHHMsS pEakUMH IOJIY4YEHUS OSTUICHA U B3aUMOJCHCTBUE S3THUJICHA C
OpOMHOI BOJIOH.

OnycTuTte ra300TBOIHYIO0 TPYOKY B MpoOHpKY ¢ 2 KarisiMu pactBopa KMnOy4 u 5 kamissmu
Bozbl. [lponomkas HarpeBanue mpoOHpKH, oOpaTuTe BHUMAHHE HA MPOHMCXOJSIINE M3MEHEHHS B
npobupke ¢ KMnQO,. Yto npoucxoaut? IIpusBenure ypaBHeHHE peakLUU B3aUMOIECHCTBUS ITUIICHA
¢ BogHbIM pactBopoM KMnO,.

bpomuas Bona u BoaHbIi pactBop KMnOs 4BISIOTCS peakTHBaMU Ha JABOMHYIO CBS3b.
[Touemy? /laTh 0OBsICHEHHUS.

3. CuHTe3 alleTH/ICHA B er0 CBOMCTBA

B npo6upky nomecture mManeHbKui Kycouek kapouna kanpiuus CaC,. /lobaBbre 2-5 kanens
Bo/bl. HemeieHHO HaumHaeTcs BblJeNeHHE ra3000pa3Horo auerwieHa. OOparute BHUMaHHE Ha
XapaKTEepHBIN 3amax TEeXHUYECKOTO aleTUJIeHa, OOYCIIOBJICHHBIN HaJMYHEM SJIOBUTBIX MpUMecei
(kakux?).

3aXTUTE aleTUJIeH y OTBEpCTUs MPOOUPKU. YOETUBLINCH, YTO OH TOPUT, HEMEIJIECHHO
3aKpoiTe OTBEpCTHE MPOOUPKU MPOOKOHM € ra300TBOAHON TPyOKOH M KOHeI TpyOKH MOTpy3uTe B
po6upky ¢ BogHbIM pacTBopoM KMnOy (1 xamuis KMnOg4 u 5-8 xanens Boasl). Uto HaOmtogaere?

[lpuBeauTe ypaBHEHHMs peakUUid TMOJNydyeHMs aleTWIeHAa U3 KapOujga KajablMs M
B3aUMOJICMCTBUSA alleTUIIEHA C BOAHBIM pacTBOpoM KMnOg.

Jlo6aBbTe B mpoOUpPKY 2-3 Karuid BOJBI M OMYCTHTE KOHEL Ta300TBOJHOW TpPYyOKH B
npoOupky ¢ 5-8 kamassmu OpomHO# Boabl. YUto HaOmromaete? IlpuBeauTe ypaBHEHUS peaKIUH
B3aMMOJICHCTBHS alleTUIIeHa ¢ OPOMHOMN BOJIOM.

[Ton koHel peakiuu BBEIUTE B OTBEPCTHE MNPOOMPKH MONOCKY (UIBTPOBAILHON Oymaru,
CMOUYEHHOH OeclBeTHHIM amMuadHbiM pactBopoM CuCl,.  Yro wnaOmomaere? IlpuBenure
YpaBHEHHE PEaKIUH.

B npoOupky mo OKOHYaHMM BBIJENCHHS aleTuiaeHa a00aBbTe | Kario CHUPTOBOTO
pactBopa ¢enondranenna. Uro nadbmomaere? [Ipouemy 3To mpoucxoaut?

Conep:xanue oT4yeTa
Otuer no 1abopaTopHOI paboTe BHIMOIHIETCS B TETPAIU U IOJDKEH COAEepKaTh:

— Ha3BaHHE pabOThI;
— LeJb;
— PpeaxkTHBBI M 000PYIOBaHHE;
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— OIIMCAHUC MTPOBCACHUA OIIBITOB U HaGJIIOI[eHI/ISI 10 KaXXJA0MY U3 HHUX;

— PpeC€aKuuu, IPOTECKAIIHE B XO0A€ IIPOBCACHUA SKCIICPUMEHTA.
KOHTpOJILHbIe BOIIPOCHI

1. HJ’IH YE€ro CIy>XUT HaTpOHHAas U3BECTHh IIPHU IIOJIYUYCHUHU METaHa U KaKOB €€ coctaB?

2. Kakue moGounsle peakuuu uayr npu HarpeBanun CoHsOH ¢ koHieHTpupoBaHHOM
H,S0,4? O6bsicauTe o6pazoBanue audTHiIoBoro 3upa, CO, CO,, C, SO,.

3. Kakue moGouYHbIE TPOMYKTHI IIPU CHHTE3€ STUIEHA, IPHUBEICHHBIM CIIOCOOOM MOTYT
Hapsay ¢ 3TUIeHOM BoccTaHaBimuBaTh KMnQO,4. Kak oT 3ToM npuMecH K 3TUeHy HW30aBUTHCA?

4. MWs306pa3uts rpadudeckyro GpopMyiy Kapouaa kambius. [louemy 5TO BEIIECTBO UMEET
HenpusATHbIN 3anax? Kak momydator CaC,? Ilouemy pekomeHnayroT npuiauBath k CaCy HE YUCTYIO
BOIy, @ cMech BOIblI co criuproM 1:1, mubo HackimenHbiM pactBopoM NaCl? Kakue mpomykTsi
OKHCJIeHHUs aneTuiieHa pactBopoM KMnO,4 o6pasyroTes: a) B KUciou cpefe; 0) B meaouHoii cpene?

5. Yro oOpasyeTcs npu B3aMMOAEHCTBHY alleTHIeHa ¢ peakTuBoM Heccnepa? Hanummre

ypaBHeHus peakuuid. KakoBbl cBoiicTBa anetunenuaos? [louemy onu B3pbiBatroTcs?
CnHcok pekoMeH1yeMoil JTuTepaTypsbl

1 Cokono B.M. Opranuueckas xumusi. DNEeKTpOHHbIA yueOHbIH Kypc. HeBUHHOMBICCK,
2006 (Tema 1; TECTBI 111 CAMOKOHTPOJISA K TeMe 1).

2 IlerpoB A. A., bamesn X.B., Tpomenko A.T. Opranuyeckass Xumusi: y4eO. Ui XHM.-
TEXHOJ. BY30B U ¢ak. /moa pen. M. JI. Cragauuyka. — CI16.: iBan ®enopos, 2008. — 621 c.

3 JIabopaTtopHbie pabOThI IO opraHudeckoi xumuu. M3n. 4-e, mox pen. O.®. 'uuzOypra u
A.A. IlerpoBa. M.: Beicui. mkosa, 1982.
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JIABOPATOPHAS PABOTA Ne 5§

Tema: TAJJOTEHUPOBAHWE. CHHTE3 U CBOMCTBA 3 THUJIBPOMUJIA

Ienb padoThI: ONBITHBIM IYTEM U3YYUTh PEAKIIUU TaJIOT€HUPOBAHUS.

[TproOperaemble KOMIIETEHLIMH OOpa30BaTeNbHON MPOrpaMMbl MPH U3YYEHUU MaTepHualia
paznena — OIIK-1, OIIK-3, I1K-23.

[Tocne ocBoenust MaTepuaia OakanaBp OyaeT crocoOeH M TOTOB MCIOJB30BaTh OCHOBHbBIE
3aKOHBI €CTECTBEHHOHAYYHBIX JAUCHUIUIMH B MpodeccuoHanbHon aesrensHoctu (OITK-1); cmoxer
WCIIOJIb30BaTh 3HAHMSI O CTPOEHUU BELIECTBA, MPUPOJE XUMHUUYECKOM CBSI3M B Pa3iM4YHBIX Kilaccax
XUMHUYECKUX COEAMHEHUH JJI TOHUMaHUS CBOMCTB MAaTE€pUAIOB M MEXaHM3Ma XUMHYECKHX
mpoueccoB, Mnporekaromux B okpyxkaromem Mmupe (OIIK-3); cnocoben wucmonb3oBaTh 3HAHHE
CBOMCTB XMMMUYECKHUX IJIEMEHTOB, COEIUHEHUI M MaTEpHUajOB Ha UX OCHOBE JUIS PELEeHUs 3ajay
npodeccronanbHoi aestensHoctu (ITK-23).

TeopeTuyeckas 4acTb

OpauM u3 00IMX CIMOCOOOB TONYYEHUS AIKWITATOTCHHIOB SIBIISICTCS B3aMMOJCHCTBHE
CIMPTOB C raJlOreéHBOJOPOAHBIMU KHCIO0TaMU. OOBIUHO IIPU CHUHTE3E XJIOP- U OPOMIIPOM3BOIHBIX B
PEaKIMOHHYIO CMECh BMECTO TaJIOT€HOBOIOPOAHOM KHUCIOTHI BBOJSAT €€ COJIb U CEPHYIO KUCIIOTY.

BpoMUCTBIil STHII TTIOTY4al0T HArpeBaHUEM CMECH ATHIJIOBOTO CIIUPTA, OPOMHUCTOTO Kalusl U
CEpHOI KUCIIOTHI. YpaBHEHHUSI OCHOBHBIX IIPEBPAIICHUIA:

KBr + H,SO,4 = KHSO, + HBr
C,HsOH + HBr = C,HsBr + H,0

O6e peakuuu oOpatuMbl. OHAKO MOCKOIbKY OpPOMUCTBIN 3THII BO BPEMsI OIbITa yaJIseTCs
U3 PEaKIMOHHOM Cpelbl, paBHOBECHUE CIBUTACTCSI B CTOPOHY €ro oOpa3oBaHMs, U peaKius
IIPOTEKAET C XOPOIIMM BBIXOJOM. B cmech BBOAST M30OBITOK CIMpTa, YTO TaKXKE CIOCOOCTBYET
CMEILIEHUIO PaBHOBECHS BIIPaBO, U JI00ABISAIOT HEMHOTO BOJBI, YTOOBI, TOBBICUB PACTBOPUMOCTH
OpOMHCTOr0 BOJIOPOJa B CMECH, YMEHBIIUTh €T0 MOTEPHU BCIEICTBUE YIETYUHMBAHUS.
B kagecTBe MOGOYHOTO NMPOYKTa 00pazyeTcs AUITUIOBBIN dup:
C,HsOH + HOSO,0OH = C,Hs0S0O,0H + H»,0
C,H5s0S0O,0H + C,H50H 2 (C2H5)20 + H,SOy4
Peakiuio mpoBOAST B KPYIVIOAOHHOW KojiOe (pUCYHOK 3), JIy4Ile BBIICPKUBAIOIICH
HarpeBaHue, 4eMm IockonoHHas. [lomyueHue OpOMHCTOTO STHIIA COMPOBOXKAAECTCS OOMIHHBIM
BCIICHUBAHUEM, TTOITOMY 00BEM KOJIOBI TOJDKEH MPEBBIIATH MPUMEPHO B 3 pa3a NmepBOHAYAIbHBINA
00BEM peakimoHHON Macchl. KonOy 1 coeauHSIOT ¢ HUCXOASIIMM XOJOAWILHUKOM 5, Ha KOHIIE
KOTOPOTO HAJEBAIOT M30THYTYIO HACAIKy-aJUIOHXK 7. Y3Kasg 4acTh IOCJEIHETO JOKHA OBITh
OIyIIeHa B KOHUYECKYIO KOJIOY-TIpUEMHUK 8.
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1 — kpyranononnas komnba; 2,4,6 — npodka unu uud; 3 — Tpyoka; 5 — XOJIO0AMIbHUK;
7 — a;oHXk; 8 — KoJnOa-MpUEeMHUK
Pucynok 3 — I[Ipubop 11 nmosydeHus OpoMUCTOTrO ITHIIA

Tak xak OpOMHCTBIN 3THJI UMEET HU3Kyw Temneparypy kunenus (38°C), mapel ero BO
n30exaHue yJlIeTyudBaHUs HaJ0 OBICTPO oxJaxkaaTh. /s 3Toro uepes XOJIOAMIBHUK MPOIYCKAIOT
TOK XOJIOMHOM BOJbl. BpOMHCTBIM 3THJI TSkKEJIEe BOJBI MU HE PACTBOPUM B HEH, MOATOMY €ro
COOMPAIOT MO/ CI0EM XOJOJHOM BOBI, JIYUIIIE CO JIHJIOM, YEM YMEHBIIAIOT MOTEPH BEIIECTBA MMYTEM
WCTIapeHus.

Yka3aHnus no TexHuke 0e30MacHOCTH

[Tpn npoBeneHnu paboThl HEOOXOAWMO BBHINOJHATH TpeOOBaHUS PabOThl B XMMHYECKOM

nabopaTopuu, MpUBEJECHHBIC B MpUiIoKeHuu 1 k mabopartopHoii padote Ne 1.
OO6opynoBaHue U MaTepuasbl

Kpyrinononnas konba Bmectumocthio 200-250 cM®; Hacamka Bropua; Tepmomerp;
XOJIOMWJIBHUK BOJSIHOM; AJJIOHXK; KOJOA-IIPUEMHMK; JEJIUTEeNbHAasi BOPOHKA; TOpENKa ra3oBas;
necuanas Gaus, srason 40 v’ (Yo=D); Oopomun kanus 36 r; cepHas kucnora 40 oM’ (P=1.84
r/em®); ximopuy kanbus; pactsop coust (26=10).

3aganusn k padore

IIpogedenue peaxyuu. B auctyro cyxyrw koiady BmecTuMocThio 300-500 cM® HaymBaroT 40

oM’ cepHoit kuciaotel (£ = 1.84 F/CM3) W, MOCTENEHHO MoMelnBasi, 106asmsor 40 cm’ CrupTa

(=D, npuIUBamb CRUpm ciedyem no CmeHKe 2opia KoaObl, HAKIOHUB €€ 6 CMOPOHY Om
auya!  OXJaauB pacTBOpP MOTPYKEHHEM KoJIObl B BOAY, K HEMy CHayajla KaruiiMH, a 3aTeM
HEOOJBIIMMH TOPIHSAMH JAO0ABISIFOT MPH MOCTOSHHOM OXJIKICHHH U TepeMelTnBaHuu 12 o’
BOJbl. B oxyaxn€HHbIN pacTBOp MpUOABISAIOT 36 T Merko usmenbuéHHo2o OPOMHUCTOTO Kajwus,
MOCIIE Yero K KoJI0e MPUCOSANHSIOT XONIOAMIBHUK U OIYCKAIOT B BOAY.

[lepen HawasioM peakiuu B MPUEMHUK HAJIMBAIOT XOJIOJAHON BOJBI CO JIBJIOM, TaK, YTOOBI
KoHell aJutoHka Ha 1 cM (HO He Oonee!) ObuT omymieH B BoAy. Jlajmee CUIBHBIM OTHEM Ta30BOU
TOPEJIKU PEaKIIMOHHYI0 CMECh HarpeBaroT Ha MlecyaHoi OaHe.

[Ipyn HarpeBaHUU KUAKOCTH TOCTENEHHO BCICHHBACTCS, W OPOMUCTHIA STHJI HAuYWHAET
OTTOHATHCA U CO6I/IpaTI>C$I B BU/I€ MaCJISTHHUCTOT'O CJIOS Ha THE HpI/IéMHI/IKa.

Ecnu 6cnenusanue cmanogumcs oueHv 6ypHbIM U NeHA 3aN0aHAem OONbULYIO 4acmb 00béMa
KONObL, credyem ocnabumo unu npekpamums Hazpeganue. Mnave moscem npousotimu 63puig!

PeaKL[I/ISI 3aKaH4YUBaACTCA, KOrjaa B HpI/IéMHI/IK NEPCCTArOT MOCTYMNATh MACIAHHUCTBIC KAIlJIn.
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Omoenenue bpomucmozo smuna om 600vl u gvicyuusarue. OtaeneHue OPOMHUCTOTO 3TUIIA
OT BOJBI HAJI0 IPOBOAUTH TEpe]l caMoii reperonkoii. Ecnu onepanus oTkiiagpiBaeTcs, TO IPUEMHUK
¢ OPOMUCTBIM 3TUJIOM U BOJION KOPKOBOU IPOOKOM U CTaBAT B XOJIOAHOE MECTO.

llepeconka. 3 mpuéMHHUKA OCTOPOKHO BBUIMBAIOT KaK MOXHO OoJibllie BOABI (BEpXHUMN
CJION) U OCTaBIIYIOCS KUAKOCTb I1EPEINBAIOT B IEUTEIbHYIO BOPOHKY, YKPEIUIEHHYIO Ha ILITATUBE.
[IpenBapuTenbHO NPOBEPHTE ACTUTEIBHYIO BOPOHKY BOJIOM.

[Tocne orcTanBanusi GPOMHCTBIN 3TUII CITYCKAIOT U3 JEIUTEIbHOW BOPOHKHU B K00y Ha 200
cm®. Cryck ciefyeT NPOBOAUTh MEUICHHO, B OCOGCHHOCTH K KOHIY OIEPALMH; KAK TOIBKO
IIOBEPXHOCTD pa3zeila JOCTUTHET KpaHa, €ro NepeKphIBatoT.

K otnenénnomy 6poMuUCTOMY 3TUITY NPUIHBAIOT ABOMHON 00BEM 10%-HOTO pacTBOpa Cobl
u TmarensHo B3OanteBaroT (ynanenue HBr). ITlocie 3Toro OpOMHCTBIH 3THI € TOMOIIBIO
JEeJINTENbHON BOg)OHKI/I OTJENSIOT OT BOAHOTO PAcTBOpa COJICH, CIyCKash €ro B CyXYIO KoiOy
émkoctbio 50 cm”. Konby HemenneHHO 3aKpbITh MpoOKoii. 3aTeM OPOMUCTBINA ATHII BBICYIIHBAIOT,
BHOCSI B Hero 3-4 Kycouka I'paHyJUMpPOBAaHHOIO XJIOpUJA KaJblLus, KOTOPOTrO HE CienyeT OpaTh
OYeHb MHOTO, TaK KaK 4acTb OpPOMHUCTOrO AITHJA MPOMMUTAET CIOW OCYIIMTENS U TepsAeTcs s
JaJbHENIe paboThl.

Ilepeconxka b6pomucmozo smuna. J{ns neperoHku OpoMucToro 3tuna (pUcyHOK 4), Kak U
JIPYTUX BEHIECTB C HU3KOW TEMIIEpaTypOl KHUIEHUS, CIEAYEeT B35Th KOJOY C BBICOKO MPUITASTHHOM
oTBOJHON TpyOKoil 1. [IpoOKky c TepMomMeTpoM 2 BCTaBISIOT TakK, YTOOBI €0 PTYTHBIM pe3epByap
HaxXoAWJICSd HAa ~ 5 MM HW)XE BXOJa B OTBOJHYIO TPYOKY MEPErOHHOW KOJIOBI; MPU ATOM IIKaja
tepmomerpa 35-40 °C pomkHa ObITh BHAHA. BBICYIIEHHBIH OpPOMHUCTBIM STUJI CIMBAIOT C
XJIOPUCTOTO KAJIBLUS Y€pe3 BOPOHKY B MIEPETOHHYIO KOJIOY, TOMECTUB B YCThE BOPOHKH MAJICHBKUN
KoMouek Batbl. [Ipu nepenuBaHuM CIEAST 32 TeM, YTOOBI OPOMUCTBIN STHII HE MOMAaIal B OTBOAHYIO
TpyOKy KoyObl. Bo wM30ekaHMM TeperpeBa >KUAKOCTH M BBI3BIBAEMBIX STHUM TOJIYKOB IEpE]
MEPETOHKOW B KOJOYy moMemarT 3-4 JUIMHHBIX Kanuiuigpa 9, 3amasHHBIX Yy BBIXOZSIIEH U3
KHUAKOCTU KOHIA. UTOOB! KanuJuIsSIphl 3aHsUIM BEPTUKAIbHOE IMOJIOKEHUE, UX JJIMHA J0JKHA OBITh
HECKOJIbKO OoIibIe mapa Koia0bl. Kanumaspbl MOXKHO 3aMEHUTH 2-3 KUTISITUIBHBIMU KaMEIIKaMH.
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1 - kpyrionoHHas Koisba; 2 - TepMOMETp; 3 - XOJIOIMUIBHUK; 4 - aJUIOHXK;
5 - konba-npueMHHK; 6 - ropenka; 7 - mpoOupKa-IPUEMHHK; 8 - BoJIsTHas OaHs;
9 - KUIATUIIBHBIE KAMEIIKH
Pucynox 4 — IIpubop a1 meperoHKu OpOMHUCTOTO ATHIIA

BcraBuB mpoOKy ¢ TEPMOMETPOM M IYCTHB TOK BOABI B XOJOAMJIBHHUK 3, HAUYMHAIOT
HarpeBaTh BOJsHYIO Oanro 8 no 45-50°C. B mepBoe BpeMs TemriiepaTypa OBICTPO pacTET, a B
npuéMHUK (mpoOupka 7) mocrymaer mnepBas (pakuus (monum MwummianTpa). Kak TONBKO
TeMIIepaTypa MepecTaHeT IOBBIMATBCS, MPOOUPKY 3aMEHSIOT Konboil 5 Ha 50 cM® u cobuparoT
BTOpYIO (OCHOBHYIO) (hpakiuio. Eciu BemecTBo uncToe, BTopasi (ppakius OTTOHSETCS B Ipeaeax
1-2 °C. CkopocTh MEpEeroHKM NPUMEPHO 2 Kaluli B CEKyHAY. Eclim K KOHIly IeperoHkKd
TEMIIepaTypa CTaHEeT MOBBIIIATHCS, CIEAYET cOOpaTh OTACTBHO TPETHhIO (DPAKIMIO WM IPEKPATUTh
MIEPETOHKY.

[lo OKOHYaHHMM TIEPETOHKH B3BEIIMBAIOT MPUEMHHUK C OPOMHUCTBIM J3THUJIIOM M BBIYUCISIOT
BBIXOJ] B MPOIIEHTaX OT TEOPETUYECKOTO, YUUTHIBAS UTO HEKOTOPHIE BEIECTBA B PEAKIIMH B3ATHI B
n30bITke. Hammyummii Beixon coctaBmsier 23 ... 26 1. Tak kak OpOMHCTBIA STHII JIETy4, XPAaHUTh
€ro cieqyeT B KoJi0e C MIOTHO MIPUTHAHHON KPBIIIKOM.

3aMeTHM, YTO MPOIYKT PEAKIMH COACPKUT HEOOIBIIYIO MPUMECh AUITHIOBOTO ddupa, HE
MeNIalIIero OONBIIMHCTBY peakuuid, B KOTOpble BBOAMTCAS OpoMHUCTHIM 5Tui. B ciydae
HEOOX0AUMOCTH d(PHpP MOXKET OBITh OTAEIEH MPOMBIBAHHUEM IIOJIYYEHHOTO BEIIECTBA CEPHOM
KHCIOTON. D(up mepexoquT Mpu 3TOM B CIOW CEpHOW KHCIOTHI, 00pa3ys pacTBOPUMYIO B Hel
OKCOHHEBYIO COJIb!

C_H C_ H
250 + HSso > | 2 3o HSO,

C H 2 4 C.H
25 25
OTtnenuB cioil cepHOM KUCIOTHI, OPOMUCTBIN 3TUII ITOABEPTatOT MEPEroHKe (PUCYHOK 4).
Conep:xanue oT4yeTa
Otyer mo 5abopaTopHON paboTe BBIMOJHSAETCS Ha Juctax ¢opmara A4 U JOJDKEH
COJIepPKATh!

+

— Ha3BaHue paldoThI;
— 1eJIb;
— pPEaKkTHUBBI U 00OPYIOBAHUE;
— OIMCaHUE MPOBEJICHHS ONBITOB U HAOIIOACHHS IO KaX/10MY U3 HHX;
— pPEeaKlMH, IPOTEKAIOIINE B XOA€E MPOBEIECHUS IKCIIEPUMEHTA.
Ero ¢opma npuBeneHa B npuioxxeHuu 7.
KoHnTposabHbIe BONpPoCHI

1. Kaxk npoBectr paszieneHue IByX HECMENINBAOIINXCS HKHIKOCTEH?

2. Ha uéM OCHOBaHO NpHMMEHEHHE TPaHyJIMPOBAHHOTO XJIOPHCTOTO KalblUsA I
BBICYIIMBAHUS aJIKWJITAJIOT€HUI0B?

3. C kakoil LeJbIo Mepej MEPErOHKON B JKUAKOCTh BHOCAT KHISATUIbHBIE KAMELIKH HITH
KalWUIsIpbI?

4. Tlouemy m KakuMm 006pa3oM B XOJ€ CHHTE€3a OPOMHCTOrO STHJIA OOpa3yHOTCS: STHIIEH,
YKCYCHBIN albJeruj, YKCyCHas KHUCJIOTa, JTUJIAlleTaT, YIJIeKUCHbI Ta3, okcui cepbl (+4) u
yraepoa? Hanummre COOTBETCTBYIOIME YPABHEHMS pPEaKLUM, UCIOJIb3Ys METOABI 3JIEKTPOHHOIO
OanaHca U MOJIypeaKIuid.

5. Kakoli MeToj OYMCTKM TPUMEHSIOT NpU CUHTe3e sTuina Opomucroro? Kakue erme
METO/Ibl OUMCTKH OPraHUYeCKuX BeuecTB Bl 3HaeTe?
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6. Ilo kakoMy MCXOJHOMY pEareHTy BBIYHMCIAIOT TEOPETUYECKHH BBIXOJ NPHM CHHTE3E
stuia 6pomuctoro? OTBeT 00OCHYHTE.

7. MOXHO M NPUMEHUTH AITOPUTM IOJYYEHHS STUIOPOMHUIA IJIS CHHTE3a, HAIPUMED,
MPOMHJI-, U30TPOTNII- WM H-OyTHIOpOMHIOB?

8. Yro Takoe npo6a benpiuTeiina? s yero oHa npuMeHsiercs?

Cnucok pekoMeHIyeMoii JIuTepaTypsbl

1 CokonoB B.M. Opranudeckass XuMus. DJICKTPOHHBIN y4eOHBIH Kypc. HeBHHHOMBICCK,
2006 (Tema 1; TecThl y1s1 CAMOKOHTPOJISL K TeMe 1).

2 IletpoB A. A., banesn X.B., Tpomenko A.T. Oprannyeckas Xumus: ydeO. IS XUM.-
TEXHOJI. By30B " (ak. /mox pen. M. J1. Craguuuayka. — CI16.: UBan ®@enopos, 2008. — 621 c.

3 JlaGopaTopHble pabOThI 10 opranudeckor xumun. U3a. 4-e, mox pen. O.d. ['muazOypra u
A.A. Tlerposa. M.: Beicu. mkona, 1982.
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JIABOPATOPHAS PABOTA Ne 6

Tema: OKHCJIEHUE. CUHTE3 AHTPAXUHOHA U3 AHTPALIEHA

Henr pabGorbl: 1) M3Yy4UTh OKHUCIEHHE apOMaTHYECKOrO YIJIEBOAOPOJA aHTpaleHa

OMXpOMaTOM KaJlusi B KUCJIOU Cpee;
2) O3HAKOMUTBCSA C OJIHUM W3 METOJIOB OUYHUCTKH OPraHUYECKUX
COEIMHEHNN — BO3TOHKOH.

[TproOperaemble KOMIIETEHLIMH O0pa30BaTENbHON IMPOrpaMMbl IPU M3YHYEHHH MaTepualia
pasnena — OIIK-1, OIIK-3, TIK-23.

[Tocne ocBoeHmsi MaTepuana OakanaBp OyaeT cmocoOeH W TOTOB MCIOJIB30BAaTh OCHOBHBIC
3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH B Ipodeccrnonansuol aestenpHocTH (OIIK-1); cmoxer
HCII0JIb30BaTh 3HAHMSI O CTPOEHUU BELIECTBA, NMPUPOJE XUMUYECKON CBSI3U B pa3IMYHBIX Kiaccax
XUMHUYECKUX COCJAMHEHUU JJisi TOHUMAHUS CBOMCTB MAaTe€pHAIOB M MEXaHM3Ma XUMHYECKHX
mpoiieccoB, mnpoTekawmmx B okpyxatomeM mupe (OIIK-3); crmocobeH ucnosib3oBaTh 3HAHHE
CBOMCTB XMMHMUYECKUX AJIEMEHTOB, COCIUHEHUI U MaTepuajoB Ha UX OCHOBE ISl PELICHUS 3a/1ad
npodeccronanbHoit aestenbHocTu ([1K-23).

Teopernveckasi 4acThb

OxucneHre — OJUH U3 BaXHEUIINX METOJOB OpraHUYecKod XuMuu. Ero mpumeHstoT s
CHUHTE3a KHCIOPOJACOACPKAIIUX OPraHUYECKUX COCOUHEHUN WM >Ke I UICHTH(PUKAIUN
BelecTBa. V3BECTEH MMPOKUM CIIEKTP OKHUCIUTENEN — KMCIOPOJ, EPMAHTaHAT Kallns, XPOMOBBIN
aHTUJPUJI, XPOMOBAsI CMECH U JIP.

B naGopaTopun 4acTo NpUMEHSIOT OKHCIHMTEIBHYIO CMECh — OMXpOMaThl B pa30aBICHHOM
cepHOil kucnote. Peakiuio OKMCIEHHS B 3TUX Cllydasx OOBIYHO BEIyT B BOJHOW Cpele WIH B
nensHo ykcycHou kucioTe. COOCTBEHHO, OKMCIUTENIEM SBIISCTCS KUCIOPOJ, OOpa3yIOIIMKCS B
pe3yNbTaTe peakiuu:

K,Cr,0. +4H,50, — Cr,(50,), + K, S0, + 4H,0 +3[0]

OTUM ypaBHEHHEM MOXHO TMOJb30BaThCS JJs TOJACYETAa KOJIMYECTBA OKHUCIIUTENS,
HE00XO0AUMOTO ISl PEaKLUH.

OxucneHre OGMXpOMaTOM B KHUCIION cpelie MCIONb3yeTCs NS MOJIyYeHUs aHTpaXMHOHA U3
aHTpaleHa, TpupeHwikapOuHona U3  TpUdeHWwIMeTaHa, albJeruiioB M  KETOHOB W3
COOTBETCTBYIOIUX CIIUPTOB U T.JI.

O

O |

B psge cnyuaeB mpuMeHeHHMe KpucTtayutorugpata Ouxpomara Hatpus NapCr,O7:2H,0
MPEINOYTUTENbHEH, TaK KaK ero pacTBOPUMOCTh B BOJIE U B JICISTHOW YKCYCHOW KHCIIOTE OOJIBIIE,
yeM y KoCr07.

Yka3zaHusi 10 TeXHUKe 0€30MaCHOCTH

[Tpn npoBenennu paboThl HEOOXOAWMO BBINOJIHATH TpeOOBaHUS PabOThl B XMMHYECKOM

nabopatopuu, NpUBEICHHBIE B IpUJIOXKeHUH 1 K 1abopaTopHOi padote Ne 1.
OobopynoBanue 1 MaTepuaJIbl

Kpyrnononnas konba Bmectumoctbio 200-250 eM>; konba bynzena na 200-300 em’;
XOJIOAWJIBHUK BOJISTHOM; BOpOHKa broxHepa; BOpoHKH (uibTpoBajbHbIC (2 MIT.); (%)ap(l)opOBaH
qarmeuka; aHTpaneH 1 r; Guxpomar kamus 1,5 r; cepHas kuciora (p = 1,84 r/em’) 5,4 e,
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3aganus k padore
Aneopumm cunmesa. B xonOy, CHa6)KéHH;/IO OOpaTHBIM XOJOJWJIBHUKOM, IOMEIIAI0T
aHTpameH W pactBop Ouxpomara kamust B 20 cm™ Boabl (pucyHok 5). Konly HarpeBaioT Ha
acOectoBoil ceTke. Korzma cMmech 3akuIIUT, TO 4Yepe3 BEpXHHUM KOHEll XOJOAMJIbHHMKA MPUIUBAIOT
(ocropoxno!) 5,4 em® KOHIICHTPUPOBAHHOW CEepHOM KHUCIOTHL. KHUCIOTY MPUIUBAIOT MOCTENEHHO,
I0JIb3YSICh BOPOHKOW M 3alUTHBIMU oukamu. Coaep>kuMoe KosObl MPOJOJKAIOT HArpeBaTh, IMOKa
pacTBOp HE CTaHeT 3eJEHBIM, Ha YTO Tpedyercs okoio 40 MuH.

1 — peakimonnas konba Ha 200 cm ’ ; 2 — AByporui# ¢opiroc, 3 — KareabHas BOPOHKA C
OKHUCJIUTETILHOU CMEChI0, 4 — 00paTHBIN XOI0IMIbHUK JInOmxa
Pucynok 5 — Cxema npubopa 11t HOJTy4YEeHHUsI aHTPaXUHOHA

Omoenenue u oyucmrka aHmMpaxumona. 3ateM Koily oxjaxmaroT, npuwimbaioT 100 em®
BOJIbI, 0CaJI0OK OT(MIBTPOBBIBAIOT HAa BOpPOHKE bBbroxHepa moj BakyyMOM BOJOCTPYHHOrO Hacoca
(pucynok 3.9). Kpuctayisl Ha GpuiabTpe IpOMbIBatOT HEOOJIBIINM KOJIMYECTBOM XOJIOJHOM BOJBI U
BBICYIIMBAIOT HAa BO3/LyX€ WM B CYHIMIBHOM InKady npu Temmeparype 50-70°C.

Ouucmka anmpaxunona. CyxoWl aHTPaXMHOH (TPS3HO-KENThIE KPUCTAIBI) OUYHUIIAIOT
BO3roHKOM (pucyHok 3.1(a)). Hns storo Gepyr dopdopoByro yameuky auamerpom 8-10 cwm,
MOMENIAIOT B HEE OCAJOK, MOKPHIBAIOT KPYKKOM (QHIBTPOBAILHOW OymMaru ¢ TPOKOJIOTHIMU
oTtBepcTusiMU.Ha KpyXOK IMOMENIal0T ONPOKHHYTYI0 BOPOHKY COBCTABJIEHHBIM B HEE CYXUM
¢buabTpOM U HarpesaroT (paphopoByro HalledKy Ha MEAJIEHHOM OTHE /10 T€X MOp, I0Ka BOPOHKA HE
craneT Teruioil. [locne sToro HarpeBanue npoaopkarot eme 10 MuH., 3aTeM OXJIaKJatoT.

Bo3ornaHHbII aHTPaXHUHOH — KENTHIE UIJIBI — COOMPAIOT B3BEUIMBAIOT U BBIYMCISIOT BBIXO/I.
OOBIUHO BBIX0J1 HEOUMIIIEHHOT'O MTPOAYKTa cOCTaBIsAeT MpuMepHO 90%.

Conep:xaHue oTyeTa

Otuer mo naGopaTopHOM paboTe BBHIMONHAETCS Ha JUcTax Qopmara A4 U JOKEH

COJIEpKaTh:

— Ha3BaHue paboThI;

— 1IeJb;

— peaxkTHBBI ¥ 000PYIOBAHUE;

— OIKCaHKeE MPOBEIEHHUS OIBITOB U HAOIIOEHUS 110 KOKIOMY U3 HUX;

— PEeaKINH, IPOTEKAIOINE B XOE POBEIECHUS IKCIIEPUMEHTA.
Ero ¢opma npuBeneHa B mpusioxxeHuu 7.
KoHnTposabHbIe BONpPoCHI
1. Kakue areHThI-OKUCIMTENU MPUMEHSIOT MpPH OKHUCICHHUH OPraHU4YeCKUX BELIECTB?
Hanummure MOHHO-3JEKTPOHHOE M MOJIEKYJIIPHOE YPaBHEHMS PEaKLMU OKUCIICHMs aHTpaleHa B
CEPHOKUCIION cpezie: 1) auxpomMaToM Kaius; 2) IepMaHTaHATOM KaJIHsl.
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2. Kakoili BHJI HUMEIOT CTPYKTypHBIe (opMynbl aHTpaneHa W aHTpaxuHoHa? Kakwue
IIOJIO’KEHMSI B MOJIEKYJIe aHTpalleHa U [o4eMy Hauboiee

AKTUBHBI IPU 1EUCTBUN OKUCIIUTEIEH?

3. Kakue CcymecTBylOT METOABI OYMCTKH OPraHMYECKHX COCIMHEHUH KPOME BO3TOHKH?
Kaxoii HayuHBIi TEPMHUH IPUMEHSIOT BMECTO BO3TOHKH?

4. IToueMy OKHUCIII€TCSI B YKa3aHHBIX YCJIOBMSIX aHTpaleH, a OeH301 He okucisgercs? ['ne n
JUIS 4YeTo MPUMEHSI0T aHTpaxuHoH? [IpuBennuTe cxeMy CHHTE3a alu3apuHa.

5. Kakyro Maccy aHTpaxuHOHA (B I') Bbl JOJDKHBI MOJTYYUTh NP BBIMICYKa3aHHOM 3arpy3ke
peareHToB, €CIM MPAKTUYECKUH BBIXOJl KPACUTEISl COCTaBUT IPUMEPHO 85,5 %?

6. IloueMy aHTpaxMHOH OKpaleH? YKaXHuTe B €ro CTPYKTYpe XpOMOGOPHYIO I'PYIITUPOBKY.

7. Kakyto CTpyKTypy UMeeT MpOAYKT OKHCICHHS TU(pEHIITKapOnHOIa XPOMOBOI CMeChIO?
Hanumwre 1osHOE YypaBHEHME OTOTO OKHMCIMTEJIBHO-BOCCTAHOBUTEIBHOTO IIPEBPALICHHUS,
HCIOJIb3YSI METOJ, IOIYPEAKIUH.

Mepwt npedocmopoxcnocmu

1 [Ipu momajgaHuy Ha KOXY CEPHOM KHCIOTHI HYKHO OO0XIKEHHOE MECTO MPOMBITH CHIIBHOM
CTPYEN BOJBI.

2 Ilpu nomagaHMM KUCIOTH MIM IIEIOYH B IJa3 HY>KHO TPOMBIBaTh €ro JUIMTEIHLHOE BpEMs
OO0JIBIIUM KOJIMYECTBOM BOJIbI, HAPABIISS HEPE3KYIO CTPYIO MPSMO B IiIas3.
CnHcok pekoMeH1yeMoil JTuTepaTypsbl

1 Cokono B.M. Opranuueckas Xxumusi. DIEKTPOHHbINA y4eOHbIN Kypc. HeBHHHOMBICCK,
2006 (Tema 1; TeCThI JyIs1 CAMOKOHTPOJIS K TeMe 1).

2 Iletpo A. A., banesn X.B., Tpomenko A.T. Opranndeckas xumus: ydeO. AT XHUM.-
TEXHOJI. By30B U (pak. /mox pea. M. 1. Craganuyka. — CII6.: UBan @enopos, 2008. — 621 c.

3 JIaGopaTtopHbie paboThl 0 opranndeckoi xumuu. 13n. 4-e, noxn pen. O.®. 'muzOypra u
A.A. TlerpoBa. M.: Beicu. mkona, 1982.
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JIABOPATOPHAS PABOTA Ne 7

Tema: ®DUSNYECKHUE U XUMUYECKHE CBOMCTBA CIIMPTOB

Hean padotsl: M3yueHue 31eMEHTHOTO COCTaBa OPraHUYECKUX COSAMHEHUI

[TproOperaemble KOMIIETEHLIMH O0pa30BaTEIbHONW MPOrpamMMbl NMPU HW3YYEHHHM MaTepuana
paznena — OIIK-1, OIIK-3, T1K-23.

[Tocne ocBoenust MaTepuaia OakanaBp OyaeT crocoOeH M TOTOB MCIOJB30BaTh OCHOBHbBIE
3aKOHBI €CTECTBEHHOHAYYHBIX JAUCHUIUIMH B MpodeccuoHanbHon aesrensHoctu (OITK-1); cmoxer
WCIIOJIb30BaTh 3HAHMSI O CTPOCHUU BELIECTBA, MPUPOJE XUMHUUYECKOM CBS3M B PA3IMYHBIX KJaccax
XUMHUYECKUX COEAMHEHUH JJI TOHUMaHUS CBOMCTB MAaTE€pUAIOB M MEXaHM3Ma XUMHYECKHX
mpoueccoB, Mnporekaromux B okpyxkaromem Mmupe (OIIK-3); cnocoben wucmonb3oBaTh 3HAHHE
CBOMCTB XMMMUYECKUX IJIEMEHTOB, COEIMHEHUI U MaTEepHUaJOB Ha MX OCHOBE JUIS PELIEHUs 3a1ay
npodeccronanbHoi aestensHoctu (ITK-23).

TeopeTuyeckas 4acTb

CrnupThl — 3TO TPOU3BOAHBIC MPENEIbHBIX YIIIEBOJAOPOJOB C OAHOW WM HECKOJIbKUMU
TUIPOKCHIIBHBIMU (-OKCH) IPyHIIaMH.

[To yucny TuaAPOKCU-TPYIN Pa3InYaroT: a)0JHOATOMHEIE; 0) AByXaTOMHBIE; B) TPEXaTOMHbBIE
1 MHOTOATOMHbBIE CIIUPTHI.

CH,
CHOH CH,-CH, CH,-CH,-CH, H,C- L — CH,0H

bi  bn o bn b bn b

CnupThl, coaep)Kallue OJHY TUIAPOKCU-TpyHmy, neniarca Ha mnepBuyHble RCH,OH,
Bropuunbie (R),CHOH wu tpernunsie (R);CHOH.

Crouptel (10 Ci9 — XMOKOCTH) MEHee JeTy4YHd, MMEIOT Ooliee BBICOKHE TeMIIepaTyphl
TUTABJICHUS W TEMIIEpPAaTypbl KUIICHHS, Jy4YIlle PAacTBOPUMBEI B BOJE, Y€M COOTBETCTBYIOIIHUE WM
yraeBoopoabl. OQHAKO pa3Iuyusl YMEHbBIAIOTCS 0 Mepe BO3pacCTaHMs MOJISIpHON Macchl. B aTom
pa3auaun OOJIBIIYIO POJTH HTPAET MOJSIPHOCTH CIIUPTOB, CBsI3aHHAs ¢ HamuaueM OH-rpynmupoBky.

[TpouHocTs BoOMOpOAHON cBsi3u 3aech oT 12,5 mo 33,5 k/[kK/Monb, 4TO W yMEHBIIAET
JIETY4YEeCTh CIIUPTOB.

MeTaHON W 3TaHON C BOJOW CMEIMIMBAIOTCS HEOTpaHMYEHHO. OTHOCHUTEIHHO BBICOKYIO
PacTBOPUMOCTh UMEET H3OMPOITHIIOBBINA CITUPT.

CrnupThl HE 00J1aJAI0T SIPKO BHIPAKEHHBIMU KHUCIOTHBIMH WJIM OCHOBHBIMH CBOHCTBAaMU; OHU
MIPAKTUYCCKH HEUTPATbHBI — HE MPOBOJIAT MICKTPUICCKUI TOK B 3aMETHOM CTEINEHH, T.K. paJuKall

SBIISICTCS JIOHOPOM 3JIEKTPOHHOW IUIOTHOCTH, TO DJIEKTPUUYECKHH 3apsin (0-) wa KUCIIOpOJie
MOBBIIIEH ¥ quccormanus csisu O—H MmpoXoauT B MEHBIIEH CTETIEHH, YeM B BOJIE.

Jlis cnpTOB XapakTepHO MOTJIoIeHne B HH(pakpacHoil obmactu okoio 2,8 MkM (3600 cm™
1) — BQJICHTHBIE KOJICOAHUSI HEACCOIMUPOBAHHOTO THApOoKcwiaa u okojo 3,1 Mxm (3200 CM’l) -
aHaJIOTMYHBIE KOJIEOaHUs aCCOLIMUPOBAHHOTO THPOKCHIIA.

XWUMHUYECKHE CBOWCTBA CHHPTOB OOYCIIOBIEHBI TPHCYTCTBHEM PEAKIIMOHHOCTIOCOOHOMH

THJIPOKCHITBHOM TPYITITHI OH | Peakiuu ¢ ygacTueM 3TO# TpyIITBI TPOXOJIAT ¢ pa3pbiBoM CBsi3u O—
H wmu C-O.

Yka3aHus o TexHukKe 0e30MaCHOCTH
[Tpn npoBeneHnu paboThl HEOOXOAMMO BBIMONHITH TPeOOBaHUSA PaOOTHI B XUMHUYECKOMN
nabopatopuu, NpUBEIECHHBIE B IpUJIOkKEeHUH 1 K 1abopaTopHOi padote Ne 1.
OobopynoBanue U MaTepuaJIbl
1. W3oamunoBsliil ciupr;
2. 171011;
3. Merannmueckuii HaTpuUi;
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4, Dranon;
5. Meranomn;
6. PactBop ¢ xonuentparueit C(1/2 CuSOy) = 0,2 MOJIB/ M ;
7. PactBop ¢ xonunentpanueii C(NaOH) = 0,2 MOJ'IB/,Z[MS;
8. PactBop QpyKCHHCEPHHUCTOMN KUCIOTHI,
9. PactBop ¢ xornentpanueii C(1/2 H,SO4) = 1,0 MOJIB/ M.
10. PactBop ¢ konnentpaiueit C(1/6 K,Cr,07) = 0,5 MOJIB/ M
11. PactBop ¢ xkonnentparmeir C(1/5 KMnQ,4) = 0,1 MOJIB/ M,
12. Tlpobupkwu;
13. Jloxkeuxka;
14. T'a3oBas ropeJka;
15. JIluctunaupoBaHHas BOjA.

3aganus k padorte

1. CBoiicTBa M130aMUWJIOBOI0 CIMPTA

Anecopumm usmeperuii. VIzoamunoBsiii cnupt (3-metundyraHon-1) uMeer cneuuduueckuit
3amnax. [lo3HakOMbTECh C HUM M CPaBHHTE C 3a11aXxOM 3THJIOBOTO CIIHPTA.

[TomectuTe B mpoOUpPKy 3 Kamjiud W30aMIIIOBOTO CIIMPTa, 8 Kamenb BOJAbI U B3OonTaiite. B
MIPOTHBOMOJIOKHOCTh HHU3IIUM CHUpPTaM (METHJIOBBIH, STHIIOBBIN), JIETKO PAacTBOPUM B BOJE,
pacTBOPUMOCTH U30aMHUJIOBOTO crupTa miioxas (MaccoBas nos [ [ 3%).

[TosToMy mpu B30aITBIBAHUM H30aMUIJIOBOTO CIHPTAa C BOAOH 00pa3zyercs XKHIKOCTh —
IMYJIBCUS, KOTOpast ObICTpO paccrnanBaeTcs. Kakoe BemiecTBo 00pazyeT BepXHUil cioit?

[ToMyTHEHNE HEOYMIEHHOTO CHOHpTa — CBHIpIAa TNpU pa30aBICHUHM €ro BOJOH TOXeE
OOBSICHSICTCS MPUCYTCTBUEM B HEM IIJIOXO PACTBOPUMOTO B BOJIE M30aMHJIOBOTO CITHPTA.

JloGaBpTe B TPOOMPKY C TIONYYEHHOW CMEChIO H30aMIJIOBOTO CHOUpPTAa W BOJBI
1 kammo BOAHOTO pacTBOpa Homa B HOIMCTOM Kanuu H B30ondTtaiite. [lpu BeTpsixvBaHuU
COZEP)KMMOTO TPOOMPKH BEPXHUH CIIOM KHIKOCTH B MPOOMPKE OKPANIMBACTCS B JKEITO —
KOpu4HeBbIi 11BeT. OObsicHUTE nouemy?

Kpartko cimmmte B TeTpau XapakTepHbIe CBOMCTBA N30aMUJIOBOTO CITUPTA.

2. O0pa3zoBaHue 3THIATA HATPHUS

Aneopumm uzmepenuu. Ilomectutre B TPOOUPKY MaJEHBKHI KyCOUEK METaJUIMYeCKOTrO
HaTpus. [loGaBbTe 5 Kamenb 3TaHONAa M 3aKpoHTe OTBepcTHE MpoOupku mnanblieM. Ceiyac xe
HaunHaeTrcss OypHOe BbIAENeHHe BoAopoaa. [lo OKOHYaHWM peakiyH, HE OTPBIBas Majblla OT
OTBEpCTUSl NMPOOUPKH, MOAHECUTE €€ K IUlaMeHH ropenku. [Ipu OTKphITUM NPOOMPKH BOJOPOJ]
BOCILJIaMEHsIeTCsA, o0pa3ysi MaJeHbKOe KOJIEUKo ToiyOoro 1Bera. Ha mue mpoOupku ocraercs
OenmoBaThIil 0cafok 3Tuara HaTtpus. OT nmpubaBieHus 2-3 Kameab BOJbI 0CaI0K PaCTBOPSIETCS.

WHorna HaOmronaeTcss HE3HAYNTENbHAS BCIIBIIIKA 332 CUYET OCTATKOB HEMPOPEarupoOBaBIIETO
HaTpus (eciu ero ObII0 OOJbIIe, YEM HAJIO).

[Tlpn nobGaBneHmn | Kamim COUPTOBOTO pacTBopa (eHoNpTalenHa MOSBISIETCS KpacHOe
OKparvBaHue. YeM 3T0 MOKHO OOBSICHUTH?

Hanmcath ypaBHEHUS BCEX MPOUCXOISIINX PEAKIIUH B 3TOM OIIBITE.

3. Peakuus riamueprHa ¢ TiIpOKCHAOM MeIH B IEJT0YHOM cpeje

Aneopumm  usmepenuti. Ilomecture B mpoOupky 6 kamenb pactBopa CuSOy,
5 kamnenb pactBopa NaOH u B3OonTaiire.

[TostBnsieTcst rosTy0O CTYACHUCTBIM OCA0K THIPOKCHIA MEIH:

CuSO, + 2NaOH < Cu(OH), { +Na,SO,

HpI/I HaneBaHI/II/I B HIGJ'IO‘-IHOI\/’I cpene 0 KHUIICHUSA HOJ'Iy‘-IGHHBIfI 0CaaoK FI/I)IpOKCI/I)Ia MEan
pasnaraeTcsi ¢ o0pa3oBaHHEM YepHOTro ocanaka okcuaa meau CuO:
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Cu(OH), — CuO +H,0

[ToBTOpPHUTE OMBIT, HO MIEPE]] KUISTYEHUEM TUAPOKCUIA MeA J00aBbTE B MPOOUPKY 2 Karuiu
rnunepuna. [Ipu B30anTeIBaHUH 0CaI0K pacTBopsieTcs. [1osBiIseTcss TEeMHO-CHHEE OKPAIIMBAHUE OT
oOpa3zoBasiierocs riaunepara menud. Harpelite 10 KuleHUs MOJYyYEHHBIH pacTBOp U yOeauTech B
TOM, YTO PacTBOp IJIMLEPATa MEAU NPU KUIISTUEHUH He pasiaraercd. [IpuBecTu ypaBHEHHE peakliuu
o0Opa3oBaHue IHIepaTa MeIu.

4. Oxkuc/IeHHe MeTaHO0J1a HATPETOM Me/IHOM CIIUPAJIbIO

Aneopumm uzmepenuii. Ilomecture B mpoOUpPKY 2 Karuid MeTaHoJIa. Bo3bMHUTE HEOOJIBIITYIO
CIUpajab U3 MEJHOU MPOBOJIOKU. [lepka cnupainb 3a BEpXHHMI KOHELl, HarpeBaiTe ee J0 KpacHa B
IUIAMEHU TOPENKU. Y JaIuB CIUpPalib U3 OTHA, YOeIUTeCh, YTO OHA MOKPBUIACH CJIO0EM OKCHJIa MEIU
4yepHOro IBeta. Eie ropsuyro cnupaib OMyCTUTE B MPOOHPKY CO CUPTOM. YepHasi OBEPXHOCTh
CIMPAaJI MTHOBEHHO IIpeBpaliaeTcs B 3010TUCTY0. [louemy?

OAHOBPEMEHHO MOXKHO OINpeAeTuTs o0pa3zoBaHHe QopManblIeruia M0 XapaKTePHOMY
pe3komy 3anaxy. OOBSICHUTE M HAITUIINTE COOTBETCTBYIOIINE YPABHEHUS PEAKIUH.

bonee yOeauTenbHBIM J0Ka3aTeNbCTBOM MOSBICHHS (opmanpiaeruaa CiIyX HUT [BETHas
peaknust ¢ PyKCHHCEpHUCTON KHUCIOTOW. st mpoBeeHUsT 9TOW peakuuy yAaluTe U3 MPOOHPKU
MEIHYI0 COHpaidb W BBEAUTE B MPOOMPKY 2 Kamiu pacTBopa (DYKCHHCEPHHUCTOM KHUCIOTHI. B
NpUCYTCTBUHU (hopManbaeruaa MOSABISETCS HHTEHCHMBHOE okpamuBanue. Kakoe? Uro ¢ HuM
MIPOUCXOAUT BO BpeMeHn? HanmummTe nojaHoe ypaBHEHUE PEAKLIUN OKUCICHHUS METaHOJa OKCUIOM
meau (+2).

5. OkucJjieHHe 3TaHOJIa XPOMOBOIl CMeChI0

Aneopumm uzmepenuri. Kpome ONMCAaHHOTO OKHCIEHHS CHOUpPTAa HArpeTod MeIHOU
CIUPAJIBbIO, 3TAHOJ MOXHO OKHCIUTH XPOMOBOI cMechio. J{71s 9TOro BBenuTe B MpoOUpPKY 3 Kariu
ATaHOJIa COUpPTa, A00aBbTe | Kamio pacTBOpa CEPHOU KHUCIOTHI M 2 Karuld pacTBopa OWxpomara
kanus. [IpoBepbTe, MOKHO JIM B JAHHOM CIIy4ae 3aMEHUTh CEPHYIO KUCIIOTY COJITHOMN?

[TonydeHHBI OpaHKEBBIM pACTBOP HAIPEUTE HAJl IUIAMEHEM TOPEIKH A0 Hadala U3MEHEHHS
1BeTa. OOBIYHO YK€ Yepe3 HECKOJIbKO CEKYH/I IIBET pacTBOpa CTAHOBUTCS CHHEBATO-3€JIEHBIM (1IBET
conerr xpoma (+3)). OHOBPEMEHHO OIIYIIAETCS XapaKTEepHBIM 3amax yKcycHoro ampaerupa. C
MOMOIIBIO THIIETKM BBEAUTE | KAl MOJYyYEeHHOTO pPacTBOpa B MPOOHMPKY, MPEABAPUTEIHHO
IIOMECTUB TyJa 3 Karuii pacTBopa (GpyKCHHCEepHHUCTOHN KuciaoThl. [losBnsercs po3oBaro-puosaeToBas
OKpacka (I[BeTHas peaklys Ha albJIeT ).

Cxema ypaBHEHHMsI IPOTEKAIOIIEH peaKIuu:

K,Cr,0, + C,H,OH + H,SO, — Cr,(SO,), + CH,CHO +K,SO, + H,0

Hanummre nonxoe ypasHeHue 3toit OBP, ucnomns3yst MeToA MOIypeakiui.

Ipumeyanue. B ombite ucmonb3yrotes pactBopbl HySO4 m KyCr,O7 ¢ KoHIIEHTpanusMu,
IIPUBEIECHHBIMU B IIEPEYHE PEAKTHBOB.

6. Okuc/ieHHe ITAHOJIA IEPMAHTAHATOM KaJIUA

Aneopumm uzmepenuu. Kpome nuxpomarta Kaiusg JUIsl OKHUCIEHHMS CIHMPTOB MOXHO
MPUMEHSTh U JPYTryue OKUCIUTENN, HAaIPUMEp, COJIM MapraHeBOI KUCIOThI — IEpMaHTaHaT KaJusl.

[Tomecture B mnpobupky 3 Kamiaum H3TaHona, 3 kKamm pactBopa KMnOs wu
4 xarum pactBopa HpSOs. TIpoBepbTe, MOKHO 7M1 B TaHHOM Clydae 3aMEHHTH CEPHYIO KHCIIOTY
COJISTHOM?

Crnerka HarpedTe mnpoOMpKy Haa IwiamMeHeM ropenku. Cpasy ke HauMHAETCS
o0eclBeYMBaHNE PO30BOTO pacTBOpa. BeimagaroT Oypble XJIONbs OKCHUIOB MapraHiia, KOTOpbIe PU
n30wiTke HpSO4 pacTBopsitoTes, 1aBasi OecBETHBIN pacTBOp Cyibdara mapranna (+2). Ourymaercs
XapaKTEepHBIN 3aMax YKCYCHOIO ajlbJIEruaa.

Ipumeuanue. YacTp yKCYCHOTO ajbAeTUIa MPU 3TOM OKHCIIATCS A0 YKCYCHOM KUCIIOTHI.
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[Tomecture B mpoOupky 3 Kamiu pacTtBopa (PyKCHH CEpHUCTON KHUCIOTHI U J100aBbTe |
Karuiro obecuBedeHHOro pactBopa. [locreneHHO HaumHaercss mopo3oBeHue pactBopa. Ilouemy?
OOnbsicHure.

CxeMbl IPOTEKAIOIINX PEeaAKIUA:

1) KMnO, +C,H,0OH + H,SO, — MnSO, + CH,CHO +K,SO, + H,0;

2) KMnO, + C,H,OH + H,SO, — MnSO, + CH,COOH +K,SO, + H,0.

Conep:xkanue oTyera
Otuer mo naboparopHOd paboTe BBIIONHSETCS Ha JucTax (opmara A4 U JOIKEH
COJIEPKaTh:
— Ha3BaHHE pabOTHI;
R ()1
— pPEaKkTHUBBI U 00OPYI0BAHUE;
— OIHCaHUe MPOBEJACHHS ONBITOB M HAOIIOACHUS M0 KAXKIOMY U3 HUX;
— peakuuu, IpOoTEKAOLIHE B XOA€ IPOBEICHUA DKCIIEPUMEHTA.

Ero ¢opma npuBeneHa B npuiokeHuu 7.
KonTpoabHbie Bonpochl

1. Tonyuure m30aMuIOBBIA couMpT U3 opManbaeruia U peaktusa I'punbapa (tuma R-
MgX). Kak pearupyet 3ToT cupt: 1) ¢ YKCYCHOM KHCIOTOM; 2) C 3TaHOJIOM; 3) C BOJOH?

2. Tlomyuute sTanon: 1) m3 STUneHa; 2) U3 YKCYCHOro ambieruia. Ha3zoBuTe MpOIYKT,
o0pa3yloIIuiics MpU PEaKUu MYpPaBbUHON KHUCIOTHI C 3TaHOJOM. OMNUIINTE XUMUYECKHE U
¢bu3nvecKre CBOMCTBA STAHOA.

3. Onummre cBoiicTBa IMIepuHa (IO CHOPAaBOYHMKY) KakK MOJy4aloT TIMIEPHH B
poMbIIIEHHOCTH. [IpuBeanTe ypaBHEHUs peakuu, IpUMEHEHHE.

4. Kakossl (pusudeckue cBolictea Metanosa? Kak ero nomydaror?

5. KakoBbl (Qu3snonoruueckue cpoiictBa MeraHona? KakKoBbl OCIEICTBHS  IIPH
OTpaBJIECHUH ITUM CIIUPTOM?

6. KakoBa 00Imas cyMMa CTEXHOMETPUUIECKHX KOI(Q(PUIMEHTOB B CIIEAYIOMINX yPABHEHUIX
peaKkuuii:

1) KMnO, +C,H,OH + H,SO, — MnSO, + CH,CHO +K,SO, + H,0;

2) KMnO, + C,H,OH + H,SO, — MnSO, + CH,COOH +K,SO, + H,0.

CnHcoK peKoMeHIyeMoil JTuTepaTypsbl
1 Cokono B.M. Opranunueckas xumusi. DNEeKTpOHHBIA yueOHBIH Kypc. HeBHHHOMBICCK,
2006 (Tema 1; TecTsl 7151 CAMOKOHTPOJIA K Teme 1).
2 TlerpoB A. A., banesn X.B., Tpomenko A.T. Opranundeckass xumus: ydeO. A XHUM.-
TEXHOJI. By30B U (ak. /mox pen. M. JI. Craguuuyka. — CI16.: Ban ®@enopos, 2008. — 621 c.
3 JlaGopaTopHbie paboThI 10 opranudeckor xumun. U3a. 4-e, mox pen. O.d. ['muazOypra u
A.A. Tlerposa. M.: Beicu. mkomna, 1982.
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JIABOPATOPHAS PABOTA Ne 8

Tema: KAMECTBEHHBIE PEAKIIUU AJIBJAET'1/I0B 1 KETOHOB

Heab padorhl: M3yueHrne OCHOBHBIX CBOMCTB aJIbJIETUI0B U KETOHOB

[IpuoOpeTaeMble KOMIIETEHIIMM OOpa30BaTEIbHOW MPOrpaMMbl MPH U3YYECHUU Marepuasa
pasnena — OIIK-1, OIIK-3, TIK-23.

[Tocne ocBoeHmst MaTepuana OakanaBp OyaeT cmocoOEH W TOTOB MCIOJB30BAaTh OCHOBHBIC
3aKOHbI €CTECTBEHHOHAYYHBIX TUCIHUILIHH B npodeccuoHanbHoi nesirenbHoct (OITK-1); cMoxker
WCIIO0JIb30BaTh 3HAHUSA O CTPOCHHUH BEIECTBA, NMPUPOJIC XUMHUUECKOU CBSI3M B PA3JIMUHBIX Kjaccax
XUMHYECKUX COCJAMHCHUU Il TIOHUMAHUS CBOWCTB MATEPUAIIOB M MEXaHM3Ma XUMHYECKHX
mpoueccoB, Mnporekaromux B okpyxkaromem Mmupe (OIIK-3); cnocoben wucmonb3oBaTh 3HAHHE
CBOMCTB XMMHYECKUX 3JIEMEHTOB, COCIMHCHUI W MaTepUaliOB Ha UX OCHOBE JUIsl PEHICHUS 3a7ad
npodeccronanbHoi aestensHoctu (ITK-23).

TeopeTuyeckas 4acTb

KapOoHuibHble COENMHEHUS MOXXHO OOHAPYXKUTh IO peakusiM ¢ (DEHUITHIPA3UHOM.
Jlyqme pe3ynpTaThl AAlOT M HaWOOJee 4YacTo MPUMEHSIOTCS 2,4-AMHUTPOQEHUITUAPA3UH, TI-
HUTPOPEHUITHIPA3HH, U TI-KapOOKCHU(DEHMITHAPA3HH:

NO,. NOy,
ZC=0+HN-NH -/ - N0, = C = N-NH - /)= NO, +H,0

OO6pa3zyromuecss B 3TOW peakiuy, 3aMelleHHble (eHUITHAPa30Hbl TI0X0 PACTBOPUMBIC B
BOJIC U TIOATOMY OOHapyXeHHE KapOOHWIBHBIX COCIUHEHWH MOKHO MPOBOIHMTH B pPa30aBICHHBIX
BOJIHBIX PacTBOpax.

CoenuHenus, cojaepxkaliue KapOOHUIIBHYIO TPYIIy, IPU B3aWMOJAECUCTBUU C XJIOPUAOM
THJIPOKCUIIAMUHUS (COTISTHOKUCIIBIM THAPOKCUIAMUHOM) BBLAEIAT CBOOOIHYIO COJISTHYIO KUCIIOTY

C =0+ H,NOH - HCl —> ~C = MNOH + H,O + HCI

N3menenne pH cpeabl MOXHO OOHApyXUTh 10 H3MEHEHHIO OKpackM HWHAWKATOopa,
HaIpUMeEpP METHUIIOBOTO OPaHKEBOTO.

Anpreruapl U anudaTtuuecKkue METUIIKETOHBI pearupyroT C TUAPOCYIb(OUTOM HaTpus ¢
00pa3oBaHNEM XOPOIIO KPUCTAIUTH3YIOMIUXCS THAPOCYIb(GUTHBIX COSAMHEHUH, KOTOPBIE SIBIISIOTCS
COJISIMHU (0-OKCHCYIIb(OKHUCIIOT):

o

R-C'= O+ NaHS0, — R~ - 56, Na
H H
OH

R-C'= 0+ NaHSG, —}R—cllf—sc:gwa
CH, CH,

Bce anpaeruapl BOcCTaHABIMBAIOT aMMHUAYHBIA PACTBOP OKCHJIAa cepedpa:
R-C=0+ 2| Az(vE, ) JoH - R- C=0+24g + H,0+ 3NH,;
H ONH,

Brigenstomnieecss MeTalIMuecKoe cepedpo ocenaeT Ha CTEHKaX MPOOUPKU B BUJE 3epKaja.
DTy peakiuio MOT'YT TaK)Ke /1aBaTh HEKOTOPbIE ApOMATUYECKNE aMUHBI, MHOTOaTOMHBIE (D€HOJIBI U
JTUKETOHBI.
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AnbJeruibl )KUPHOTO psifia BOCCTaHABIMBAIOT Melb (+2) B Menpb (+1). B kauecTBe peakTuBa,
COZIEPKAIIECTO HOHBI Cu*?, npumensierca peaktuB @PenuHra. PeaktnB denuHra roroBsaT mepen
ynorpebiieHHeM, CMelnBas ABa PacTBOpa: pacTBOp cyibdara menu (+2) U IIeI04HOH pacTBOp
CETHETOBOW CONM (KaJIMEBO-HATPUEBOM cOJIM BUHHOW KuCiOThl). llpu cimBaHuMM pacTBOpOB
obpa3zyercst TUAPOKCU Menu (+2), KOTopasi ¢ CETHETOBOM COJbIO JAaeT KOMIUIEKCHOE COEAMHEHHE
TUIIA [JIFOKOHATA MEJINU:

COOK 4 COOK COOK
SH_O T o—CH = CHOH
T Toul +R-C_ +2H,0 > R-C=0+Cu,0d+2 |
EH T TmO—CH o | CHOH
Loow: L OH |

NI N NN OO N

Apomamuueckue anboe2udvl 5my peaxkyuro He oarom!

Anblerupl 1al0T LBETHYIO PEAKLHI0 C pacTBOPOM (DYKCHHCEPHUCTOW KHUCIIOTHI (PEaKTUB
HIudda). becuBeTHbIN peakTHB, MPUTOTOBICHHBIN U3 (PyKCHHA IEHCTBHEM CEPHUCTOTO aHTUAPHU/IA,
B IPUCYTCTBUU QIbJETUAOB IpHOOpeTaeT (UOJIETOBO-IIypIYpHYIO OKpacky. OOpasyrouuecs
OKpaIlIeHHBIE COSAMHEHUSI 00ECIIBEUMBAIOTCS MPH 100aBICHUN U30BITKA MHHEPAILHON KHUCIIOTHI, 32
UCKJIIOUYeHHEeM 0oJsiee yCTOWYMBOIO IPOU3BOIHOIO (hopMalbAEruia.

Hexotopele KETOHBI M HEHACBIILIEHHBIE COEAMHEHUS BBI3BIBAIOT YACTUYHOE BOCCTAHOBIICHUE
NepBOHAYAIbHOM OKpacku (QykcuHa. [lo3TOMy BO3HUKHOBEHHE CJ1a0OH pPO30BOM OKpacku He
CUMTAETCS MOJOXKHUTENIbHON mpoOoil. HekoTopele apomaTuueckue anbAErUAbl HE JaroT
MIOJIO’KUTEIILHOM MPOOBI.

DTy peakuuio JaloT METUIKETOHBI U BELIECTBA, CIIOCOOHBIE MPU OKUCIEHUU 00Pa30BbIBAThH

alleTWIbHYIO TPYIILY:

CH,CO-R+31, +4NaOH — CHI, + RCOONa +3Nal +3H,0

Yka3zaHusi 10 TeXHUKe 0€30M1aCHOCTH
[Tpn npoBeneHnu paboThl HEOOXOAMMO BBINOJNHITH TPeOOBaHUSA PadOTHI B XUMHUYECKOMN
nabopaTtopuu, NpUBEICHHBIE B IpUIOkKeHUH 1 K 1abopaTopHOi pabote Ne 1.
OO6opynoBaHue U MaTepuaJbl
PactBop xnopuna 2,4-1tuHUTPO)EHWITHIPA3ZUHNIS;
Aneton;
MeTUI3TUIIKETOH;
dopMmanuH;
PacTBop xnopuza rugpokcuiamMunus [ = 2%;
WNHuKkaTOp METUIIOBBIN OPAHIKEBBIN;
benzannaerusn;
I'unpocynbdur HaTpus;
Peaktup ®enuHra;
0. Cynwdar memu (+2) ;
1. Illeno4HO# pacTBOp CErHETOBOM COJH ;
12. PacrtBopa rimoko3sl [1 =1% ;
13. PactBOp (hyKCHHCEPHUCTON KUCIIOTHI;
14. KonueHTpupoBaHHbIN pacTBOp Hoaa B KJ;
15. PactBop NaOH ([ = 10%));
16. YKCYCHOKHCIBIN HATPHIA;
17. PactBop Hutponpycuaa Hatpusi Nay[Fe(CN)s(NO)] ;
18. PactBop ykcycHoit kuciorsl ¢ C(CH3;COOH) = 2 monb/am>;
19. IIpobupkwy;
20. Jloxeuka;

RRpowoo~NoOR~wNE
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21. T'a3oBas ropenka;
22. BopoHka;
23. JlucTmiuimpoBaHHAs BOJA;
24. TIpobupka c ra300TBOJHOMN TPYOKOI.
3ananus k padorte
1. Peakumus ¢ 2,4-TMHUTPO(PEHUITHAPAZUHOM
Aneopumm usmepenuti. HanmusaroT B Tpu ipoOupku 1o 1 cM® COTSIHOKHCIIOrO pactBopa 2,4-
TUHUTPOPEHIITHAPA3UHA U JOOABIAIOT MO 1-2 Karum: B TEpPBYIO — aleToHa, BO BTOPYIO —
METHJISTUIIKETOHA, B TPEThI0 — popManuHa. HabmoqaroT BeIIEIEHHE KENIThIX 0CAIKOB.
2. Peaknium ¢ COJITHOKM CJIBIM THAPOKCHIAMUHOM
Aneopumm  usmepenuti. B npobupky HamuBawT 2 oM’ pacTBopa  XJopuaa
THJIPOKCUIIAMUHHUS, J100aBISIOT 1 CM™ aleToHa, 3aTeM HECKOJIBKO Kareilb METHIIOBOT'O OPAHKEBOTO.
CpaBHUBAIOT OKpacKy pacTBOpa C OKpPacKOW METHUIJIOBOTO OpPAHKEBOTO B  PAacTBOpPE XJIOpHIA
ruApokcriiaMuausi. OTBIT TOBTOPSIIOT C METHIIITUIKETOHOM U OCH3aJIbACTHUIOM.
3. Peakuuu ¢ ruapocyibGuroM HATpHUs
Aneopumm  usmepenuti. B npobupky HamuparoT | cM®  aueroHa, pUOABIISIOT
1 cm® HachimeHHOrO pactBopa rupocynb@uTa HaTpusi U B30ANTHIBAIOT. Bckope mosBIsAIOTCA
OeclLBeTHbIE KPUCTAIIBI TUAPOCYIB(PUTHOTO MPOU3BOIHOTO. OMBIT MOBTOPSIOT C OCH3AIBIETUIOM.
4. Peakuusi c aMMHa4YHBIM PacTBOPOM OKCH/Ia cepedpa
Aneopumm usmeperuii. B TIaTenbHO MPOMBITYIO MIPOOUPKY C 5 cM® KOMIIIEKCA THAPOKCH
nuamuHcepeopa (+1) 1o0aBisIOT 5 Kanenb GopMaNMHA U CMECh OCTOPOIKHO HArPEBAIOT HA BOISHOU
6are 10 60-70°C. Beiensiomeecs METAIMIECKOE cepedpo 0ceaeT Ha CTEHKAX POOHPKH B BHJC
METAJJINYECKOI0 3epKaja.
5. Peaknus ¢ peaktusom DetuHra
Aneopumm uzmepenuu. IlpuroraBnuBaioT B mpoOupke peaktuB denuHra, ciamBasg mo 1 cm
HCXOHBIX pacTBOpOB u npuOaBISIOT 2 oM’ pacTBopa TJIFOKO3BI
(0 =1 %). BepxHroto 4acTh COAEPKUMOTO MPOOUPKM HArpPEeBAIOT B TUIAMEHHU TOPEJIKU JI0 Havasia
KHUIIEHUS ¥ HaOJI0Ial0T TOSIBIICHUE JKEITOro WK KpacHoro ocaaka Cu,O. IlapannensHo mpoBOAsT
peakuuu ¢ (opMaaTuHOM U OeH3aJdbAETUAOM, IpuOaBiIsieM K 2 cm® peaktuBa @PenuHra (1o
OTJIENBHOCTH) MO 2-3 Kkarmu GopmanuHa u 1-2 karnu OeH3anpaeruaa. Ha0moaaroT npoucxoasiime
W3MEHEHUSI.
6. Peakuus ¢ pyKkCHHCEPHUCTOH KUCJI0TON
Aneopumm uzmepenuti. B Tpu npoOupku HanmuBaroT 1o 1 cM® GeCIBETHOro pacTBopa
(YKCUHCEpHUCTOM KHUCIOTHI U J00aBIAIOT B OJIHY U3 HUX HECKOJBKO Kamelb BOJHOTO pacTBOpa
dbopmanbieruaa (GopmanuHa), B Apyryro OeH3aIbIErHAa, B TPEThIO — HECKOJIBKO Kalelb alleTOHA.
K peakuvoHHBIM cMecsM, COJEpKallUM anbJAeruabl, mnpubaBisioT 3areM 1o 0,5 oM’
KOHIICHTPUPOBAHHOM COJITHOM KHUCIOTH M HAOIIOIAI0T MPOUCXO IS N3MEHECHHS.
7. Wonodopmuas npoda
Aneopumm usmepenuu. K 1 cM® BOJBL, cojaepamiemMy | Karumo ameTroHa, MPUOaBJISIOT
CHauasa 2 Karuii KOHIIEHTPUPOBaHHOTO pacTBopa J; B KJ 1 3arem nmo kamnsm pactBop NaOH (o =
10%). Okpacka ioga wucue3aeT W OJHOBPEMEHHO BbImensieTcs oOunbHbI ocamoxk CHJs.
OOpazoBaHue ocagka Ha XOJOJYy XapaKTepHO JUIS alleTOHA, IS IPYTMX COCTUHEHHUH TpedyeTcs
BBIZIEPKKA WJIM HarpeBaHWE PEaKIIMOHHON CMECH.
8. [TonyueHune aneToHa U3 YKCYCHOKHCJIOTO HATPUS
Aneopumm usmepenuti. B Ccyxyio TpoOUpKY, CHAaOXEHHYIO Ta300TBOJHON TpPYOKOM
nomectute okoio 0,1 r, 06e3BOKEHHOT0, TyTEM CIUJIABJICHUS, YKCYCHOKHCIIOro Harpus. BeicoTa
ciosi oikHa ObITh 6-8 MM. 3akpoiiTe mpoOUpKy MpoOKoi C ra300TBONHON TpyOkou. Hipkuumii
KOHell TpyOku omyctute B mpobupky c¢ 10 xamnsmu Boxbl. Harpeiite npooupky ¢ CH3;COONa B
IJIAMEHU TOPEJIKU. Y KCYCHOKHCIIBIM HATpUI CHavaja IIaBUTCS, TOTOM HAaUYMHAET BCIYUYUBATHCS OT
MapoB alleTOHA, KOTOpPbIE NMEPETrOHSIOTCS, a 3aTeM KOHACHCUPYIOTCS B Boje. Uepe3 HECKOJIbKO
CeKyHJ| peakuus mpekpamiaercs. [locie ocThIBaHUS pEaKIMOHHOW MPOOMpPKH 100aBbTEe B Hee 1
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karto KoHueHtpupoBanHoit HCI. Habnromaercst ciiibHOE BCIIEHMBAHUE OT BBIICIICHHS IBYOKUCH
yrieposa.

9. IlIBeTHAasi peaKkusl HA ALUETOH C HUTPOINPYCCHIAOM HATPUS

Aneopumm uzmepenuii. Ilomectute B mpoOUpKy | Kamio pacTBOpa HUTPONpPYCHIA HATPHS
Nay[Fe(CN)s(NO)] 5 xamens Boabl M 1 Kalullo BOAHOTO pacTtBopa areroHa. Ilpu moOaBineHuu 1
karmm NaOH mosBnsieTcs kpacHoe OKpaliMBaHUE, KOTOpoe OT Jo0aBiieHHs | Kamiu pacTBopa
CH3COOH, npuarMaeT BUIIIHEBO-KPACHBIH OTTEHOK.

10. AnbaoibHAS U KPOTOHOBASI KOHIEHCALMU dTAHAJISA

Aneopumm usmepenuu. K 1-2 eM® auerans (YKCyCHOTO anpJieruaa) 100aBIIsIFOT MTOJIOBUHHBIN
0o0beM pacTBOpa IIEJIOYM M CMECh MEUICHHO HAarpeBaroT [0 Havajga KureHus. KuakocTh
MOCTETIEHHO MpHOOpeTaeT pe3kuil 3amax, xenreer u Oypeer. Ha ngHe npoOupku BwIaensercs
MOJIY’)KUJIKAsl «aJIbJETUIHASL CMOJIa.

Hanummre peakuuu mOCIEIOBAaTENIbHOTO MPEBpAIllEHUs] 3TaHalsl B albl0Jib, 3aT€M B
KPOTOHOBBIN aJIbIECTHIL.

11. Cunre3 ypoTrponuHa

Aneopumm  uzmepenuti. B tapupoBaHHyr0  ¢aphopoByI0  YalmIKy  ITOMEMIAIOT
5-7 oM dopManHa U B3BEIIMBAIOT (HAa TEXHUYECKUX Becax). 3areM JoOaBJSIOT B YaIIKy MpU
[IepEMEIIMBAaHUN KOHLIEHTPUPOBAHHBINA pacTBOP aMMHaKa JI0 MOSBJIEHMS €r0 YCTOMUMBOTO 3amaxa.
CwMmech BBIMApUBAIOT Ha CETKE MPHU MEpEeMENIMBaHUH O HEOOIBIIOT0 00beMa, a 3aTeM MOJTHOCTHIO,
HO Ha BOJsHOW Oane. YamKy ¢ CyXUM OCTaTKOM CHOBa B3BemMBaroT. Cyxoil KpHCTaNIMYeCKU
YPOTPOMHH 00pazyeTcsi ¢ MPaKTUIECKH KOJTUYECTBEHHBIM BBIXOIOM.

Paccuuraiite 1mo Mmacce MONY4YEHHOIO YpOTpONMHA cojaepkaHue (B %) B HCXOJHOM
dhopmainHe.

Omnowenue ypomponuna Kk kuciomam u wenouam. Kpucramisl yporpornuna (0,2- 0,5 r)
HarpesaroT ¢ | oM’ pa3baBieHHOI cepHOll kucnoTel. Omymaercs pe3kuit 3anax. Kakoe BemecTBo
SIBJIIETCS UCTOYHUKOM 3TOTr0 3anaxa’?

3areM TMOJYYEHHYI0 OJKMJIKOCTh OXJIQXKJAlOT M OCTOPOXKHO J0OaBISAIOT K  HeH
1 eM® KOHLIEHTPUPOBAHHOT'O PacTBOpaA LIEJIOYM U CHOBA HAarpeBaroT A0 kuneHus. Kakoi 3anax mpu
STOM OIIYIIAETCs?

Hanumure ypaBHEHHs peakuil ypOTPOIIMHA ¢ CEPHOM KUCIOTOM U IIEI0YBIO.

Conep:xaHue oTyeTa
Otuer o nabopaTopHOi paboTe BHIMOIHAETCS B TETPAAM U JIOJDKEH COJIEPKaTh:

— Ha3BaHue paldoThI;

— 1IeIb;

— pPEaKkTHUBBI U 00OPYIOBAHUE;

— OIMCaHUE MPOBEJICHHsI OMBITOB U HAOIIOASHHS IO KaXX/10MY U3 HHX;

— peaKIIiH, MPOTEeKAIOIINE B XO€ MPOBEIEHUS IKCIIEPUMEHTA.
KoHnTposabHbIe BONpPoCHI
SIBASIOTCS NN aNbJIETH/Ibl U KETOHBI PEAKIIMOHHOCTIOCOOHBIMH COEIMHEHUSAMU ?

2. Kak Ha3pIBalOT NPOAYKTHI PEAKIM anbIerujoB U KETOHOB C pacTBopamu 2,4-
JTUHUTPOPEHUITaIPa3uHOM, M-HATPOPEHUITUIPA3UHOM u
n-KapOoKcU()EeHMITHIPA3HHOM?

3. Kakoro mBera ocagaku QeHmIrHapa3oHoB? Hamummre ypaBHEHHS pPEaKIUi WX
o0pa3oBaHus, eciu B pEeaKIHIo BBEJICHBI
2,4-muHUTpOGEHIITaIPA3HH U
1) dopmanbaerun; 2) aneros; 3) OyTaHoH.

4. Kak Ha3bIBalOT MPOJIYKTHl PEAKIMI aabJAeTuOB U KETOHOB C COJISTHOKHCIIBIMHU
pacTBopamu TuapokcuiaMuHa? B peakiuuio BBeIEHbI THAPOKCUIAMUH U: 1) 3TaHalb;
2) anteroH; 3) OyraHoH. Hanumure ypaBHEHUST peakIinid.

=
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5. Kakoro nBera ocanku, oOpa3ymooluecs Ipu B3auUMOJCHCTBUU TUAPOCYIbGUTa HATPHUS
C 3TaHaJIeM U AUMeETeNKeToHOM? Hanumure ypaBHEHUS peakLni.
6. Kak pearupyeT sTaHanb ¢ aMMHA4YHBIM PAacTBOPOM OKcHJa cepedpa M C PeakTHBOM
@enunra? Hanumure ypaBHeHus peakiuil. BerynaroT jin B 3TU peakiuy KETOHbI?
7. Kak MoxxHO moiy4yuth Homodopm? OnuIIUTe MOCIETOBATENBHO MPOTEKAIOIINE MPH
3TOM pEaKIH.
8. Moxno nu monyuuTh aneroH mnpokaimBanuemM CH3;COONa?  Kak Beirmsaur
COOTBETCTBYIOIIEE YPABHEHUE pEeaKLIUU?
9. Yro Takoe yporponun? KakoB ajiroputm ero cuHre3a’?
10. Kakue  mporecchl  mpoTeKaroT Tpu  0o0pabOTKe  pacTBOpa  ypOTPOIHHA
KOHILICHTPUPOBAaHHBIMM PACTBOPAMU CEPHOM KHUCIOTHI W TUAPOKCHAA HATpus?
Hanumnre ypaBHeHUS IPOTEKAIONIUX IIPU TOM PEaKIUi.
Cnmcok pekoMeHyeMoii JJuTepaTyphbl
1. CoxonoB B.M. Oprannueckass xumusi. DJIEeKTPOHHbINH y4eOHbIM Kypc. HeBUHHOMBICCK,
2006 (Tema 1; TECTBI 111 CAMOKOHTPOJIS K TeMe 1).
2. IlerpoB A. A., banesta X.B., Tpomenko A.T. Opranndeckas Xumusi: y4eO. Ui XHM.-
TEXHOJ. By30B U ¢ak. /moa pen. M. JI. Cragauuyka. — CI16.: Ban ®enopos, 2008. — 621 c.
3. JIJabopaTopHbie paboThl 1o opranuyeckor xumuu. Uzn. 4-e, nox pen. O.®@. I'uuzbypra u
A.A. Tlerposa. M.: Beicu. mkona, 1982.
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JIABOPATOPHAS PABOTA Ne 9

Tema: ®USNYECKHUE U XUMHUYECKHUE CBOMCTBA HACBHIIIIEHHBIX

KHUCJ0T

Hean padoThl: M3yueHne kapOOHOBBIX KUCIOT U UX OCHOBHBIX CBOMCTB

[TproOperaeMbie KOMIIETCHIIMM O0pa30BaTEIbHON MPOTpaMMbl MPU H3YYCHHH MaTepuania
pasnena — OIIK-1, OIIK-3, TIK-23.

[Tocne ocBoeHmst MaTepuana OakanaBp OyaeT cmocoOeH W TOTOB MCIOJB30BAaTh OCHOBHBIC
3aKOHBI €CTECTBEHHOHAYYHbBIX TUCIUIUIMH B npodeccruonanbHoi aestensHoctu (OIIK-1); cmoxer
WCIOJIb30BaTh 3HAHMS O CTPOSHUU BEUIECTBA, MPUPOJIC XMMHUECKON CBS3HM B PA3IMUHBIX KIlAccax
XUMHUYECKUX COCAMHEHUU JJisi TMOHUMAaHUS CBOMCTB MAaTe€pHAIOB M MEXaHM3Ma XUMHYECKHX
mporeccoB, nporekarmux B okpyxkaromem Mmupe (OIIK-3); crnocobeH HCmoib30BaTh 3HAHHE
CBOMCTB XMMHMUYECKUX IJIEMEHTOB, COCIUHEHUI U MaTepHUajoB HAa UX OCHOBE JJISl pElleHHUs 3ahad
npodeccronanbHoit aestenbroctu ([1K-23).

Teopernveckasi 4acTh

O6mast ¢popmyna kapOOHOBBIX KuCIOT amudarmdeckoro psga ChHzn:iCOOH wmu. B
KaueCTBEHHOM aHajiu3e KapOOHOBBIX HCIIONB3YIOT HMX KHCIOTHBIE CBOMCTBA, TO €CTh HX
CIOCOGHOCTH K IIPOTONH3Y ¢ 00pa30BaHNEM KaTHOHA ruapokconus HyO™:

RCOOH + H,0 [1 RCOO + H3;0™.

Jlyist orydeHusT MPOW3BOIHBIX BKHBI PEAKIIMU 3aMEIEHUs BOJOPOJA WM TUIPOKCUTIA B
rpynne —COOH.

Yka3zaHusl 10 TeXHUKe 0€30MaCHOCTH

[Tpu npoBeneHuu paboThl HEOOXOAWMO BBHIMONHATH TpeOOBaHUS PabOTHl B XUMHUYECKOU
nabopaTopuu, IPUBEJICHHBIC B MPUJIoKeHNHU 1 K maboparopHoii padore Ne 1.

Oo0opynoBanne U MaTepuasbl
PacTBOp yKCYCHOM KUCIIOTHI;
Nunukarop (penondranenn) ;
[luHK MeTamIMYecKuii;
Kene3o merammueckoe;
Mennast mpoOBOJIOKA;

KapOonar Hatpust (HOpOIIOK).
3ananus k padore

1. leficTBHe KHCJIOT HA HHIAMKATOPHI

K pactBopam oOpraHm4eckux KUCJIOT (MypaBbHUHOM, YKCYCHOH) MNpPHUJIMBAIOT HEMHOTO
WHJIMKAaTOpa — JJakMyca (MOKHO B3ATh JJAKMYCOBYIO Oymary). HaOmromaercs m3MeHeHHe OKpackKu
MHJMKATOpa.

2. BzanMmopaeiicTBMe KHCJIOT ¢ MeTAJIAMHA

Aneopumm  usmepenuti. B Tpu TpoOMPKM HalIMBAalIOT pPAaBHOE KOJIMYECTBO pacTBOpa
OpraHMYecKOil KUCIOThI (MypaBbuHOI). B mepByto npoOupKy OpocaroT Kyco4yek LIMHKa, BO BTOPYIO
— JKeJIe3a U B TPEThI0 MEJIHYIO NMPOBOJIOKY. Kak MIyT peakuuu ¢ MeTajslaMu, U CIENaTh BBIBOJ O
CHJIE ATHX KUCJIOT (CPaBHUThH UX C MUHEPAJIbHBIMU KUCIOTAMU ).

3. B3aumopeiicTBHe KHCJIOT C OCHOBAHUSIMH

Aneopumm  usmepenuti. K pacTBOpy mienoud, TOJKpamieHHOMY (eHondTarenHom
J00aBISAIOT MO KalliiiM pacTBOP YKCYCHOH KHCJIOTHI, MOKa He oOecuBEeTUTCS (eHOIPTaICHH.
CocraBUTh ypaBHEHHE PEAKLIUH.

4. BzanmopeiicTBHe KHCJIOT € COJISIMH

Aneopumm uzmepenuti. B mpoOupKy ¢ OTBOAHOUW TpyOkou momemiaroT 1-2 T kapOoHaTa
HaTpUsl M MPUIUBAIOT 4-5 cM™ pacTBopa YKCYCHOM KHUCIOTHL. IIpoOMpKy 3akpbIBalOT MPOOKOM U
OTBOJHYIO TpPYOKY MOMENIaloT B NMPOOUPKY € U3BECTKOBOM Bojoil. Uro Habmomaior? Crenath
BBIBOJI. 3aIIUCaTh YPAaBHEHUE PEAKIINH.

5. OxkucjieHue MypaBbUHOM KHCJIOTHI

Sk whE
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. . . 3
Aneopumm  usmepenuti. B mpoOMpKYy ¢ Tra300TBOAHOW TpyOkoW BiauBawT 0,5 cMm

MYypaBbUHON KHUCIIOTHI, | oM’ pa30aBiIeHHOI CepHON KUCIOTHI, 1-2 oM’ pa30aBIeHHOTO pacTBOpa
KMnO,. OcTopo’kHO HarpeBarOT CMECh 10 Hayajla KUIEHHS, MOTPY3UB KOHEIl Ta300TBOJHOM
TpyOKH B IPOOUPKY C U3BECTKOBOM BO0H. UTo mpoucxoaut? Hanmmcars ypaBHEHHE pEaKIiH.

6. OxkucjieHMe MypaBbUHOM KMCJI0THl AMMHMAYHbIM PACTBOPOM I'HJPOOKCH/IA cepedpa.

Peakuus cepeOpsiHOrO 3epkana

Anecopumm usmepenuii. B npoOupKy O aMMHUAUYHBIM PacTBOPOM THJAPOKCHAA cepedpa
no6asmsor 0,6 cm® MYypaBbUHON KHCIIOTHI, HarpeBaroT nmpobupky. Yro nabmonaere? Hammcartsb
ypaBHEHUE PEaKIIHH.

Ipumeuanue. 'HOT1a BMECTO 3€pKaa 00pazyeTcs YepHbIid 0cagok!

7. IlosrydyeHue anerara xeJjie3a M ero npoToJims3

Aneopumm usmepenuti. B mpoOupKy HamMBarOT 2-3 oM’ pacTBopa arerara Harpusi Hu
MIPUIIMBAIOT HECKOJIBKO Karesb pacTBopa xJjopuaa xkenesa (+3). [lomyyaroT TeMHO-KpacHBIN pacTBOp
— pe3ynbTaT oOpa3zoBaHus arerara skeneza (+3). ComepkuMoe MPOOUPKU HArpeBaroT, HAOIIOJAOT
BBIMAJICHUE XJIOMBEBUIHBIA 0cagok. UTo 3TO 3a ocamok? 3amucarh ypaBHEHHE pEakIUH MPOTOJIN3a
areraTa xeJesa.

8. CuHTE3 M peakuM YKCYCHOKHMCJIOro 3¢gupa

Aneopumm usmepenuii. B mpobupKy HaJIMBAIOT MO 2 oM’ YKCYCHOM KHCIJIOTBI M 3THJIIOBOTO
crmpra, okono 0,5 cM® KOHLEHTPUPOBAHHOM CEPHOI KUCIOTHI — KaTanu3atop. CMech HArpeBaor,
3aTeM BJIMBAIOT B XOJOJHYIO BoJy. OmpenensioT 3anax MpoayKTa peakiuu. 3anucaTb ypaBHEHUE
TepuUKaIIH.

Conep:xanue oTyeTa
OTueTt o mabopaTopHOii pabOTe BHIMOIHACTCS B TETPATH U JIOJDKEH COJIEPKATD:

— Ha3BaHHE pPabOThI;

— 1EJIb;

— PpeakTHBBI U 000PYIOBaHUE;

— OIHCaHUE NPOBEJACHMS ONBITOB M HAOIIOACHHUS 10 KaXKIOMY U3 HUX;

— PEeaKIH, MPOTEKAIOIINE B XOE NPOBEIECHUS IKCIIEPUMEHTA.
KonTpoJsbHbie Bonpockl

1. KakoBbl (popMyJIbl MacIsHOM, MABEIEBON M AHTApHON KHMCI0T? Ha30BUTE 3TH KHCIOTHI
10 MEKAYHAapOJHOW U pallMOHAJIILHOM HOMEHKIaTypaMm. [IpuBennure ypaBHEeHUs UX IPOTOJIN3A.

2. Kakyro (opMyly MMeeT MeTaHOBas KMCJIOTa. YKakuTe eé crnenuduyeckue cBOKWCTBA.
IloueMy cTeneHbp IPOTOIM3A 3TOM KHUCIOTHI HA MOPAJOK MPEBBIIAECT CTENEHU IPOTOIN3a IPYTHX
MOHOKAapOOHOBBIX KHCIOT?

3. Kakue peakiuu Ha3bIBaIOT peakuusamMu sTepudukanuu? Hanumure ypaBHEHHE peaKkiuy
sTepuduKaK sl U30MACISTHOW KMCIIOTHI U IpornaHoiia-2. KakoB MexaHu3M 3Toro mnpouecca?

4. Kak u3 metaHoma ABYMs CIIoco0aMu MOXKHO MOJIYYUTb O9TAHOBYIO KI/ICJ'IOTY?

5. Kak npesparuth 3-MeTHIOyTaHoi-1 B m300yTuiaaMun? Hamuimure cOOTBETCTBYIOLINE
YPaBHEHUs pEaKIIHil.
6. Ilo KakoMy MeXaHH3MY IPOTEKAET PEAKIHs yKCYCHOM KUCIOTHI ¥ 3TUIOBOTO CIHpTa?
CnHcok pekoMeHyeMoil JTUTepaTyphbl
1 Cokono B.M. Opranunueckas xumusi. DNEeKTpPOHHBIH yueOHbINH Kypc. HeBMHHOMBICCK,
2006 (Tema 1; TecTsl 7151 CAMOKOHTPOJIA K Teme 1).

3 [letpoB A.A., banbsan X.B., Tpomenko A.T. Oprannueckas xumus. Cankt-IlerepOypr: UBan
®enopos, 2002.
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JIABOPATOPHAS PABOTA Ne 10

Tema: AIITMJIMPOBAHUE. TIOJTYYEHUE U CBOMCTBA H30AMMJIAIIETATA

Lesan padorel: V3yueHre peakiuy aliiIMpOBaHUsl OJHOATOMHBIX CIIUPTOB

[TpuoOperaeMble KOMIIETCHIIMK O0Opa30BaTEIbHON MPOrpaMMbl MPU H3YYCHUH Marepuasia
pasnena — OIIK-1, OIIK-3, TIK-23.

[Tocne ocBoeHmst MaTepuana OakanaBp OyaeT cmocoOEH W TOTOB MCIOJB30BAaTh OCHOBHBIC
3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUILINH B mpodeccroHanbHoi aesrenpHocTr (OITK-1); cmoxer
MCIIO0JIb30BaTh 3HAHUS O CTPOCHHUHU BEIIECTBA, MPUPOIC XMMHUUYCCKON CBSA3M B Pa3IMUHBIX Kiaccax
XUMAYECKMX COCIUHCHUU JUIsi TIOHUMAaHHS CBOWCTB MaTepHaJOB M MEXaHHW3Ma XHMHYCCKHX
MPOIeCCOB, MpoTeKaromux B okpyxkatomem Mmupe (OIIK-3); crmocobGeH uCrnonbp30BaTh 3HAHHE
CBOWCTB XMMHYCCKHX JJIEMEHTOB, COCAMHECHUN U MAaTepPHAJOB Ha MX OCHOBE /IS PCIICHHS 3a1a4
npodeccronanbHoi aestensHoctu (ITK-23).

TeopeTuyeckas 4acTb

AinpoBaHHEM Ha3bIBAIOT PEAKIIMH 3aMEILEHHs BOJOPOJIa CTUPTOBOM MJIM aMHHOTPYIIIIBI
Ha 0cTaToK KadpOoHoBo# KucnoTel umu aun RC =0,

B pesysbrare anuiaupoBaHus CIIUPTOB MOJIYYAIOTCS CIIOKHBIC 3(DHUPHI:

C,H.OH +(CH,C0),0 — CH,COOC,H, + CH,COOH
ITpu anunupoBaHUK aMHHOB 00pa3yrOTCs OJIHO- U JIBY3aMELIEHHBIC aMUHBI:

(CH,C0),0+H,N - R — CH,CONHR + CH,COOH

Kpome aHTuapuI0B KHCIIOT, B KAYECTBE AMIUPYIONIUX ar¢HTOB IPHUMCHSIOT
HETOCPEICTBEHHO KAPOOHOBBIC KUCIOTHI WIIM MX XJIOPAHTHIPH/IBL.

N3 amudarnueckoro pspa Hamboee YacTo IS AIlUIMPOBAHHSI TMPHUMEHSIOT YKCYCHBIN
AQHTUAPUT WK XJIOPUCTHIN alleThI, U3 anddaTuaeckoro — xjaopucteiii 6enzomn CgHsCOCI.

Beenenne ammshoro ocratka R~ C=O nosponser MOJIy4aTh Psii HEHHBIX IPEraparoB

WM K€ TPUMEHSIETCS IS 3aIIUTHl aMHHOTPYIIIBI OT OKHCIICHUS.
Yka3zaHusi 10 TeXHUKe 0€30MaCHOCTH

[Ipu mnpoBeneHnn pabOThl HEOOXOMUMO BBIIONHATH TpeOOBaHHUA PAOOTHI B  XUMHUECKOM

71abopaTopry, MPUBEICHHBIE B IPUIoXkeHNH 1 K 1abopatopHoit padote Ne 1.
O6opynoBanue U MaTepuasbl

Konba kpyrmomonnas Ha 100 cm® ; BOZOOTAETHTENb; XONOMMILHAK JIMOMXa; MepHBIii
waiEAp Ha 10 cM®; yeTaHOBKA Ut PaKIHOHHON ITEPErOHKH; AC/UTEIbHAS BOPOHKA; TEPMOMET;
ykcycHas kuciora (nemsaas; £ = 1,05 r/em®) 15 T; msoammnosiii crmpt 22,5 T (£ = 0,81 r/em’);
cepHas kucnora (£ =1.83 F/CM3).

3aganus k padore

Aneopumm nposedenus cunmesa. B KpyrioioHHYI0 K0JI0y ¢ BOJOOTAETUTENEM U OOpaTHBIM
XOJIOMWIBHUKOM (PUCYHOK 6) MOMEIIAIOT CMECh JEASHOM YKCYCHOM KHCIIOTBI M HM30aMHUJIOBOTO
cnupra. [Ipubasnstor 2-4 Kamiaum KOHUEHTPUPOBAHHON CEpPHOM KHUCIOTHI U OpOCaloT HECKOJIBKO
«kurenok». CMech KUIATAT Ha mecuaHoi Oane. [locTemeHHO B JIOBYIIKY coOMpaeTcst BOAA.
Peakuuio 3akaHYMBaIOT, KOTAa BBIACIUTCS KOJIUYECTBO BOJIbI, IPUMEPHO PAaBHOE PACCUUTAHHOMY.

Omoenenue u ouucmka. IlomydeHHBI 3QUpP TEPEeHOCAT B JEIUTEIBHYIO BOPOHKY,
MIPOMBIBAIOT BOJIOM, 5%-HBIM PaCTBOPOM COJBI U BHOBBH BOJIOW (/10 HEUTPATILHON PEAKIIMK) U CyIIaT
0€3BOJIHBIM CyNIb(hATOM HATPUS WIM MarHus. 3aTeM MPOAYKT MEPEroHSIOT U3 KOJIObI, CHAOKEHHOM
neduiermatopoM. OcHoBHast ppakmust otroHsetcs mpu 138-1420C. Berxon 60-65%.

Brixon a¢dupa ompenenstor cpa3y mociie Cymkd 0€3BOJHBIM Cylb(aToM HATpHs, 3amepsist
ero 00bEM MepHbIM HuIHHIApOM (p = 0,87 F/CM3).

AHAJIOTUYHO CHUHTE3UPYETCS YKCYCHOOYTHUIIOBBIM 3¢up. OcHOBHas (pakiust OTTOHAETCS
npu 124-125°C.
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1 — xonba; 2 — noBymika [{una-Crapka; 3 — XOJIOIUIBHUK; 4 — 1ecuanasi OaHs
Pucynok 6 — YcraHoBKa JUIsl TOJTydeHHsI H30aMuiIalieTaTa

Ilpumeuanue. Jlns TpoBEeNEeHUS peaKUUU MOXKHO HCHOIb30BaTh 80%-HYI0 YKCYCHYIO
KHCIIOTY.

Mepwt npedocmoposcnocmu

IlomunTe! VYKCycHBIH aHrHIpHI 00JalaeT JIAKPUMATOPHBIM JIeHCTBHEM (BBI3BIBAET
cnezoredyenue)! Ilpu nmonaganuu Ha KOXy OBICTPO CMBITh CHIIBHOHN CTPYEH BOJBI. ALIMIMPOBAaHUE
MO>KHO IIPOBOJUTH JIMIIb B JAOOPATOPHH C XOPOLIO ACHCTBYIONIEH BEHTHIIALIUEH.

Conep:xkanue oTyera

Otuer mo naGopaTopHOM paboTe BBHIMONHAETCS Ha JUCTax Qopmara A4 U JODKEH

COJIEpKaTh:

— Ha3BaHue paboThI;

— 1IeJb;

— peaxkTHBBI ¥ 000PYIOBAHUE;

— OIKCAHKE MPOBEICHUS OIBITOB ¥ HAOIIOICHHS 110 KaXXIOMY U3 HUX;

— peaklMH, MPOTEKAIOIINE B XO/1€ POBEAECHUS IKCIIEPUMEHTA.
Ero ¢opma npuBeneHa B NpuitokeHuu 7.
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KoHTpoJibHBIE BOIPOCHI

1. KakxoBa cxema peakuuu cuHTe3a wmsoammianerata? Hasoure 3>ToT 3Qup CTpPOro
cobumoas npasuiia HomenkiaTypsl MIOITAK.

2. Jlns gero ciyxuT Hacaaka Juna-Crapka?

3. Kakoe TeopeTHdecKoe KOIMYECTBO BOJIbI JOJKHO BBIICIMTLCS IIPU JaHHOU 3arpyske
peakTuBoB? IloueMy MpakTHUECKU OHO MOYKET OKa3aThCst OOIbIIUM?

4. C xaxkoil HeNbI0 AUWIMPYIOT M30aMHJIOBBIH CIIUPT U TJE€ HMCIIOJNb3YETCS IMOJyYeHHBI
HPOIYKT?

5. TloyeMy alMIMPOBAHKME U30AMUIOBOIO CIIUPTA BEAYT B IPHCYTCTBUH CEPHOM KUCIOTHI?
[IpuBeanTe COOTBETCTBYIOIINE YPABHEHUS PEAKIIHIA.

6. Kak BBIMISIUT cXeMa MEXaHM3Ma AalMIMPOBAHHS H30aMHJIOBOTO CIHPTA YKCYCHBIM
AHTUJIPUIOM?

7. CkaxuM BBIXOZOM (B %) 00pasyercs H30aMHIIALeTaT, ecili BEIEeHO 13,5 cM® 9Toro
a¢upa (KOIMUECTBA PEareHTOB CM. BbILIE)?

8. Kakue auunupyolMe areHThl IPUMEHSIOT B OPraHMYecKoM cuHTe3e? Hamummre
ypaBHEHUS PEaKlMi alluJIMPOBAHUS U30aMUJIOBOTO CIHUPTA: 1) XJIOPUCTHIM allETHIIOM; 2) JeASTHOM
YKCYCHOM KucioToi. Kakoi u3 anuinpyomux areHToB SBISeTCsS Haubosee akTUBHBIM?

CnHcok pekoMeH1yeMoil JTuTepaTyphbl

1 Cokono B.M. Opranunueckas xumusi. DNeKTPOHHBIA yueOHbIH Kypc. HeBHHHOMBICCK,
2006 (Tema 1; TeCThI 1151 CAMOKOHTPOJIS K TeMe 1).

2 Iletpo A. A., banesn X.B., Tpomenko A.T. Opranundeckas xumus: ydeO. A XHUM.-
TEXHOJI. By30B ¥ (ak. /mox pea. M. 1. Craganuyka. — CII6.: Ban @enopos, 2008. — 621 c.

3 JIaGopaTopHbie paboThl 0 opranuyeckoi xumuu. 13a. 4-e, nmoxn pen. O.®. 'muzOypra u
A.A. TlerpoBa. M.: Beicu. mkona, 1982.
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JIABOPATOPHAS PABOTA Ne 11

Tema: ACIIMPUH

Lesan padoThl: V3yueHre peakiuu aliipOBaHHs apOMATHICCKUX KUCIIOT

[IpuoOperaemple KOMIETEHIMA O0pa30BaTENbHONW MPOTrpaMMbl IPU M3YyYCHUH MaTtepualia
pasnena — OIIK-1, OIIK-3, TIK-23.

[Tocne ocBoeHmst MaTepuana OakanaBp OyaeT cmocoOEH W TOTOB MCIOJB30BAaTh OCHOBHBIC
3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUILINH B npodeccruoHanbHoi aesrenpHocTr (OIIK-1); cmoxer
UCIIOJIb30BATh 3HAHUSI O CTPOCHHH BEIIECTBA, MPUPOJIC XUMHUYECCKON CBS3M B PA3IMUYHBIX Kaccax
XMMHUYECKHX COCAMHEHHUH Ui TOHUMAaHUs CBOMCTB MaTepHAJIOB M MEXaHM3Ma XHMHUYECKUX
MPOIECCOB, MpoTeKaromux B okpyxkawomem mupe (OIIK-3); crmocoOeH HCIoiab30BaTh 3HAHHE
CBOMCTB XMMUYECKUX IJIEMCHTOB, COCJAMHEHUI U MaTEpUalIOB HAa UX OCHOBE JUIS PEIICHHUS 3a7ady
npodeccronanbHoi aestensHoctu (ITK-23).

TeopeTuyeckas 4acTb

ApPEHKapOOKCHIIBI — 3TO BEIIECTBA, COJEPIKAIIUE B KAaueCTBE (PYHKIMOHAIBHBIX OJHY HIIU
HecKoIbKO kapOokcminbHbIX —COOH rpymm.

DTOT KIJIACC COCIMHEHHI YPE3BBIYafHO MHOTO00pa3eH — 3TO TU- U MOJUAPESHKAPOOKCHIIBI,
uX (QYHKIIMOHAJIBHBIC IPOU3BOIHBIC: 3(DUPBI, AHTHPUIbI, AMUIbI, APOHUITATUIbI U JIP.

Canuyunosas Kucioma WA O-THIPOKCHOCH30MHAS TIOTY4aeTCsl MYTEM  HACBIMICHHS
IEIOYHOro pacTBopa (enosta Harpust CO, mpy nasnennn 4-7 atm u HarpeBannn 1o 125 °C.
BojHbIif pacTBOp MOJIKUCISIOT M BBIACISIOT C MOYTH KOJIMYECTBEHHBIM BBIXOJOM CAJUIIMIIOBYIO
KHCJIOTY:

ONa ONa ONa

co, COONa  2Hc| COOH
—2NaCl

CanuuunioBasi KUCJIOTa 3HAYUTEIBHO CHIIbHEEe O€H30MHOM 1 M- U T-u30MepoB. OpTo-3¢ddexT
OH-rpynmbl  OOBSICHAIOT — HAJOXEHWEM Ha WHAYKIUOHHBIA ©  compspkeHHs  d(QexTsr
NPOCTPAHCTBEHHOTO BIMSHMS, a HWMEHHO — 0Opa3oBaHUEM BOJOPOIHOM CBSI3U MEXIY

+
(YHKIIMOHAJIBHBIMUA TpPyNIaMH, YTO 3HAYUTENIBHO YBEIMYHUBAET 4 -3aps]l Ha KapOOKCUIBHOM
yriepojue:

O—rH

Cama canuuuioBasi KHCIOTa — CHJIbHOE JIe3MH(UIMPYIOLIee CPECTBO; €€ HaTpueBasl COJb
MIPUMEHSIETCS KaK JIEKapCTBO MPU CYCTaBHOM PEBMaTU3ME.
D¢upsl caTUINUIOBOM KMCIOTHI XOPOIINE AaHTUCETITUKU:

COOCH, COOH COOCH,
1
OH o—|c|—cH3 OH
0
METHJICAJIMuiIaT ACIIMPHUH CaJIoJ1
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B 3HaUMTENBHBIX KOJIMYECTBAX ACIUPHHOBYIO KUCIIOTY MPUMEHSIOT JUISI CHHTE3a KpacHuTeseH
(mnazocorasistonias). OIMH U3 TaKUX TIPUMEPOB:

COGCH COOH

A L S, S

3-kapOokcH-4-TUAPOKCUA300€H30TT
Yka3aHnus 1o TexHuke 0e301aCHOCTH

[lpn mnpoBeneHnr pabOTHI HEOOXOMMMO BBIIONHATH TPeOOBaHHA pabdOTBI B XUMHYECKOU

J1abopaTopyu, MMPUBEICHHBIC B IPHIIOKEHUH 1 K aboparopHoii padore Ne 1.
O0opynoBaHue U MaTepuaJbl

Konnueckast xoi6a Ha 250 cm>; tepmometp 10 100°C; xonba Bynsena; Boponka Broxuepa;
CAJINLIUIIOBAs KUCIOTA 5 T; YKCYCHBIN aHTUAPUL (p = 1.08) 8 r; cepnas xucnora (p = 1.84 1/
cMm3) 0.3 —0.5 cm3.

3aganus k padore

B xoHmyeckyro Koja0y MoMemaT 5 T' CATMIIMIIOBON KUCIOTHI, & T' YKCYCHOT'O aHTUIpUAa, 7-
8 Kamesib KOHLIEHTPUPOBAHHOM CepHOM KUCI0Thl. CMeCh TIIATENbHO EPEMELINBAIOT, HArPEBAIOT HA
BOAsiHOM Oane 10 60°C (Temmeparypa pEakIMOHHOM CMeCH) W BBIJIEPKHUBAIOT IPH OTOM
temneparype 20 MHMHYT, HepeMelIuBas >XUAKOCTbh TEPMOMETPOM. JlalOT JKUAKOCTH OCTHITh,
repeMeInBas €€ e HeKOTopoe BpeMs.

Mo OXMaXICHHH >KHAKOCTh BBUIMBAIOT B 100 cM® BOIBI, XOPOIIO MEPEMEIINBAIOT M
OTCacChlBalOT BbIJCIUBIIYIOCS aLETHWICAIUIMIOBYIO KHCIOTY Ha BopoHke broxnepa. Coipoit
IPOAYKT MEPEKPUCTAIIIM30BBIBAIOT U3 pa3zbaBiieHHON (1:1) ykcycHOM KucioTel. BeicymmBaiooT u
B3BEIIMBAIOT, BBIYUCIISAIOT BBIXO NPOJIYKTA B MPOLIEHTAX OT TEOPETUUECKOTO.

AcnMpHUH TOJDKEH J1aBaTh OTPULIATEIbHYIO PEAKIIUIO Ha XJIOPHOE JKeJe30.

Conep:xaHue oTyeTa
Otuer mo naGopaTopHOM paboTe BBHIMONHAETCS Ha JUcTax Qopmara A4 U JODKEH
COJIEPKaTh:

— Ha3BaHWe paboThI;

— 1IeJb;

— peaxkTHBBI ¥ 000PYIOBAHHE;

— ONKCaHWeE MPOBEIEHHUS OIBITOB ¥ HAOIIOIEHHS 110 KaXKIOMY U3 HUX;

— peaxuuu, IpOoTeKarolue B X0/I€ MPOBEACHUS IKCIIEPUMEHTA.
Ero ¢popma npuBeneHa B npuioxeHuu 7.
KoHnTposabHbIe BONPOCHI

1 Hamummre cTpykTypHBIE (HOPMYJIBI CIEIYIONMX apeHOBBIX KHCIOT W MPUBEIUTE HX
Ha3BaHMs 110 HoMeHkaType MIOITAK:
1) o-tomywnoBasi; 2) caJumuioBas;, 3) aHTpaHWIOBas; 4) aHucoBas;, 5) (eHWwIyKCcycHas; 6)
¢ranesas; 7) KOpuyHasi.

3 Kakume apomartndeckwe KHCIOTHI MOTYT OBITh IMOJyYEHBI MPH OKHUCICHHUU CJIETYFOITNX
BELIECTB!

1) M-HUTpOOCH3ANIBACTH/T; 2) 3-TUAPOKCUTIPOITHIIOCH30T,;

3) 1,3-numetun-5-3tunodenson; 4) o-, M- ¥ M-KCHJIOJIbI?

4 Ilpeanoxxute cxeMy CHHT€3a M-aMHHOOEH30MHON KHUCIOTHI M OpomOensona. Bce
coequHeHus Ha3zoBuTe 1o HomeHknaType MIOITAK.

5 IonyunTte OEH30HHYIO KHCIIOTY U3 HUTPOOEH301a.

8 IIpeanoxkute cXeMbl CIEIYIOUINX MPEeBpaALICHUN:
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1) C,H, - Br - C,H,—CONH ,;
2)CH,-CH, > C,H,-COOCH;
3)C,H, - Br —» 2.4.6— TpuHITpoOeH301HAA KIICIIOTA.

9 KakuMu XUMUYECKUMHU METOIAMH MOYKHO Pa3JIeTUTh CMECH:

1) atterodeHOH M OCH30ITHAS KUCIIOTA;

2) Gen3oitHast KUCIIOTA U (DEHOIT;

3) Gen3anbaerua, OCH3WIOBBIN CIIUPT U OEH30HHAs KUCIIOTa?

10 Ycranosure crpoenue BemiectBa C;H4OCI,, koTopoe jerko moasepraercst mpoToJIU3y J10
C7HsO,Cl, a mpu B3aumoneiictBun ¢ ammuakom obpasyet BemectBo C7HgNOCI u3 xoroporo mpu
MIPOTOJIN3E MOJTydaeTcsi N-XJI0pOeH30HAS KUCIIOTA.

Cnmcok pekoMeHyeMoii JJuTepaTyphbl

1 Cokono B.M. Opranuueckas xumusi. DNEeKTpOHHbIA yueOHbINH Kypc. HeBHHHOMBICCK,
2006 (Tema 1; TECTBI JyIs1 CAMOKOHTPOJIS K TeMe 1).

2 Iletpo A. A., banesn X.B., Tpomenko A.T. Opranndeckas xumus: ydeO. AT XHUM.-
TEXHOJI. By30B U (pak. /mox pea. M. 1. Craganuyka. — CII6.: UBan @enopos, 2008. — 621 c.

3 JIaGopaTopHbie paboThl 0 opranuyeckoi xumuu. 13a. 4-e, mox pen. O.®. 'muzOypra u
A.A. Tlerposa. M.: Beicu. mkona, 1982.
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JIABOPATOPHAS PABOTA Ne 12

Tema: JTUAZOTUPOBAHUE U ABOCOYETAHUE. METHJIOPAHK —- CUHTE3 U

CBOVICTBA

Heanb padothl: M3yyeHne peakiinuy a30COYETaHHsI Ha IPUMEPE CUHTE3a METUIIOpaHKa

[TproOperaeMbie KOMIIETCHIIMM O0pPa30BaTEIbHONW MPOTPaMMBbl MPU HU3YYCHHH MaTepuaia
pasnena — OIIK-1, OIIK-3, TIK-23.

[Tocne ocBoeHmst MaTepuana OakanaBp OyaeT cmocoOeH W TOTOB MCIOJB30BAaTh OCHOBHBIC
3aKOHBI €CTECTBEHHOHAYYHBIX TUCHUIUIMH B IpodeccrnonansHoi aestenpHocTH (OITK-1); cmoxer
MCIOJIb30BaTh 3HAHUS O CTPOCHHM BEUIECTBA, MPUPOAEC XMMHUYECKOW CBS3HM B PA3IMUYHBIX KiIaccax
XUMHUYECKUX COCAMHEHUU JJisi TMOHUMAaHUS CBOMCTB MAaTe€pHAIOB M MEXaHM3Ma XUMHYECKHX
mporeccoB, nporekarmux B okpyxkaromem Mmupe (OIIK-3); crnocobeH HCmoib30BaTh 3HAHHE
CBOMCTB XMMHMUYECKUX AJIEMEHTOB, COCMHEHUI W MaTepHajoB Ha WX OCHOBE JUISl pellIeHUs 3aaay
npodeccronanbHoit aestenbroctu ([1K-23).

Teopernveckasi 4acTh
Jlna3ocoeqMHEeHUsI CIOCOOHBI BCTYNATh B PEAKIUIO a30COYETAHHA C apOMATUYECKUMHU
¢dbeHonamMu, aMMHaMU M APYTUMHU COEIUMHEHHSIMH C OOpa3oBaHHEM a30CcoeAMHEHUU. Peakuuio B
0011IeM BH/I€ MOXHO TPEACTABUTH CIIEIYIOIIUM 00pa3oM:

Ar—H +[Ar'N,'X" > Ar—N =N - Ar'+ HX

Crnenyer OTMETUTD, YTO PEAKIUs a30COUYETaHUS JIETKO MAET MpU JIEUCTBUH COJICH TUA30HUS
Ha (eHOIIBI B C1a00IIEeTIOYHOM PACTBOPE M apOMATUYECKUE aMHUHBI B CIIA0OKHCIIOM pacTBOpE:

[C.H,N=N]ClI” +Ar-OH + NaOH —» C,H,N =N - ArOH++ NaCl + H,0
[CGHSN = N]+Cl_ + H-Ar _N(CH3)2T)‘

— >CH,-N=N- Ar— N(CH,),

AMUHBI, MIPUMEHSEMbIE JUISt MOJTy4YEeHUs JINa30COETUHEHNH, Ha3bIBAIOTCS
nuazococTaBisitouMu. Hanbonee BaKHBIMM /1Ma30COCTABIISIONIMMU  SABIISIOTCS CY/b(paHNIOBas
KHCIIOTa, N-HUTPOAHWINH, OCH3UIUH U JIp.

BemectBa, ¢ KOTOpHIMH B3aUMOJICHCTBYIOT JMA30COEAMHEHMSI B pEaKLUU a30COYETaHUs,
Ha3bIBAIOTCS a30COCTABISAIOMIUMU. B KauecTBe a30COCTaBIAIONIMX MPUMEHSIOTCS IUMETUIIAHUIIUH,
dbenomn, B-madTon u ap.

A3ocoueTaHue — TUIIWYHAS peakius 3aeKTpoduabHoro 3aMmenieHus. Coueranue Bcerga UaeT
B [1apa-TI0JIOKEHUH, @ €CIIU 3TO MOJI0KEHUE 3aHATO, TO B OPTO-TIOJIOKEHUH a30KOMIIOHEHTA.

BonbIIMHCTBO a30c0eIMHEHUH SIBIAIOTCS KpacUTeNsIMU. B cocTaB MX MOJIEKYJ BXOJAT TaKue
TPYNIHPOBKH, KaK a30TPyINa WU XHHOUIHOE KOJBII0, KOTOPBIE HAa3bIBAOTCS XpoModopamu. OHU
0o0yCIIOBJIMBAIOT OKpacKy coenuHeHus. Kpome xpomodop, Mojekyla KpacuTens JI0JDKHA
coniepkath mojspHeie aykcoxpomubie rpynmel: OH', NHz-, NHR', NRy, SOsH, COOH™ u np.,
YCHJIMBAIOIIME OKPACKY U 00eCIeurBaroIre aJcopOLnI0 KpacuTells Ha TKaHH.

Yxa3aHus o TexHukKe 0€30MaCHOCTH
[Ipu mnpoBeneHun pabOTHl HEOOXOMMMO BBINONHATH TpeOOBaHMS PaOOTBI B  XMUMHUYECKON
71abopaTopry, MPUBEICHHBIE B IPHIIOXKeHH 1 K abopatopHoit padote Ne 1.
ObopynoBanue 1 MaTepuaJIbl

Crakan Ha 100 cM>; dapdoposslii cTakan Ha 250 cM>; CTeKJISHHAS NAOYKa MM MELIANKa;
cynb(aHmIOBass KUCIOTa 5 T; pacTBOP €IKOro HaTpa (2 MOJ'II:/I.{MS) 12,5 em®; consiHas kuciora (2
MOJ‘IB/ILM3) 25 cM®; IMMETHIAHIINH 3 T (3.1 CM3); HUTPUT HATpUs 2 T.

[Tpumeuanue. PactBopsr HCl 1 NaOH f1omkHB UIMETh KOHIIEHTPAIHIO TOYHO 2 MOJ‘II)/JIMsl

3apanus k padorte

B crakane Ha 100 cm® pacTBOPSIIOT 5 oM’ cynb(paHUIOBOU KUCIOTHI B 12,5 M2 M pactBopa
NaOH u npuOaBisitoT pacTBOp 2 T HUTPUTA HATPHS B 25 cM® Bozgbl. OXIta/iuB pPacTBOp JIbAOM, IIPH
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TIIATEJIbHOM pa3MEIIUBAaHUM MPUIIUBAIOT €ro K 12.5 e oxnaxaéunoi 1o 1-2°C 2 M HCI (mocne
CIIUBAaHMSI pACTBOpP JODKEH HMETh KHCIYI0 pEeaklLMI0 Ha KOHro KpacHselil). Ilpu 3Tom
o0pa3oBaBIIMHCA Ua30CyIb(OHAT — BHYTPEHHSS COJb JMA30TUPOBAHHOW CyNb(aHMIOBOU
KHMCJIOTBI — MOKET BBIJICIIUTHCS B OCAJIOK.

Jumerunanwnud (3 T) pacTBopsoT B 12,5 cm® 2 M HCl u MIPH pa3MEIIMBaHUU JT00ABISAIOT K
CYCHEH3UHM JHa30COCTUHEHUs. BrlaenuBmuniicss (puoseToBO-KpacHBId OCAJO0K OCTAaBIAIOT CTOSTh
OKOJIO 4aca IpU OXJaXKIEHUH, 3aTeM moauenaunBaroT pactsopomM NaOH 1o menodHoil peakuuy.
[Tpu sTOM 0Opa3syeTcst HATpHEBast COJIb KpacHTeNsl (KpPAaCHBBIE OPAH)KEBO-KOPHYHEBBIC JIMCTOUYKH).
Yepes 1-1.5 yaca ocagok oTHUIBTPOBHIBAIOT M KPUCTALIM3YIOT U3 HEOOJBIIOT0 KOJINYECTBA BOJIBI.
Kpacurens cymar npu 30-40 °C. B3BelMBAIOT U BEIYUCIISIOT BBIXOJ] OT TEOPETHYECKOTO.

Onvimbl ¢ 2enuanmuHoM.

1. K pactBopy 0,1 T renmanTHHa B MUHHUMAILHOM O0BbeMe ropstueii Boabl npuiusaiotr 0,3 T
xs1oprza onosa (+2) B 0,6 cM° KOHIEHTPHPOBAHHOM COJISHOM KHCIOTEI H OCTOPOXKHO TOJOrPEBAIOT.
UYepez HekoTopoe Bpems pacTBop oOeciBeunBaercs. l[locie oxnaxkaeHuss Opu NPOTUPAHUU
CTEKJIIHHOW NaJIOYKOM O CTEHKH BBINAIAI0T KPUCTAILIBI CYJb()aHUIOBOH KUCIOTHI.

2. K pactBopy 0,1 r merunopanxa B 5 cM® BOJIBI IIPUIMBAIOT HECKOJIBKO Kallellb COJISTHOW
KHUCIOTHL. PacTBOp craHOBHUTCS pO30BBIM, M BblNagaeT ocajnok. Ilocine noGaBieHus pactBopa
TUIPOKCH/Ia HATPU JI0 LIEJIOUHOM cpe/ibl BHOBb 00pa3yeTcs KEIThI PacTBOP.

[TpuBenuTe 00BSCHEHUS MPEBPAILICHUH B OIIBITaX.

Conep:xanue oTyeTa
Otuer mo nabopatopHOW paboTe BBIONHSAETCS HAa JUCTax ¢dopmata A4 W JOIDKEH
COJZIEPIKaTh:

— Ha3BaHHE pPabOTHI;

— 1EJIb;

— pPEaKkTHUBBI U 00OPY/IOBAHUE;

— OIMCaHHE MPOBEJICHH ONBITOB U HAOIIOACHHS IO KaX/I0MY U3 HHX;

— peaKINH, MPOTEKAIOIINE B XO€ MPOBEICHUS IKCIIEPUMEHTA.
Ero ¢opma npuBeaeHa B NpUII0KeHUH 7.

KonTpoJsbHbie Bonpockl

1. Kakme mnpomecchl NpOTEKAIOT B XOJ€ CHMHTE3a MeTWIopamka? Hanuummre cxemsl
IIpEBPALICHU.

2. B Kakoil I[BET OKpallleH PacTBOp reJMaHTHHA B KMCJION U MieJ0o4Hol cpenax? Hanummre
COOTBETCTBYIOIIME CTPYKTYPHBIE (POPMYJIBI KPACUTENS IS THX YCIOBHM.

3. Kakue peareHThl IpU CHHTE3€ TeJMAHTUHA OTHOCAT K JMa30- M A30COCTABIAIOIIMM?
VYkaxure XpoMOQOpHbIE U AyKCOXPOMHBIE TPYIIBI B CTPYKTYpe Kpacutens. [IpuBenure cTpyKTypbl
a30- U XMHOUAXPOMOGOPHBIX I'PYNITHUPOBOK.

4. B xakoii cpeie BelIyT PeaKIMIo a30COYETaHHs CyIb(GaHUIOBOH KUCIOTH 1 P -HadToma?
[TpuBeauTe cXeMbI COOTBETCTBYIOIINX MPEBPAILICHUH.

5. Hanwuimre ypaBHEHHS PEaKLUii XJI0pU/a 0J0Ba (+2) C METUIIOPAHIKEM.

Mepul npedocmoposicHocmu.

IomuuTte! Iumerninanunamn - sia! [pu pabore octeperaiitech nonaganus ero Ha Koxy. [Ipu
MOMa/laHuu Ha KOXY OBICTPO CMBITh BOJOW M MPOTEPETh MECTO MOMAaJaHUsl BATONH, CMOUYEHHOU
pacTBOpPOM CIIUPTA.

Cnmcok pekoMeHyemMoii JuTepaTypsbl
1 Cokono B.M. Opranuueckass Xxumusi. DJIEKTPOHHBIM yueOHbIH Kypc. HeBHHHOMBICCK,
2006 (Tema 1; TecThl Isl CAMOKOHTPOJIS K Teme 1).
2 TlerpoB A. A., banesn X.B., Tpomenko A.T. Opranuyeckass Xumus: yueO. JUIsI XUM.-
TeXHOJ. By30B U (ak. /mox pea. M. JI. Cragauuyka. — CII16.: UBan ®enopos, 2008. — 621 c.
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3 JlaGopaTopHble pabOThI 10 opranudecko xumun. U3a. 4-e, mox pen. O.®. ['muazOypra u
A.A. Tlerposa. M.: Beicu. mkona, 1982.
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Ipunoscenue 7

@DOPMA OTHETA 110 OPrTAHHYECKOMY CUHHTE3Y
CEBEPO-KABKA3CKUI ®EJEPAJIbHBI YHUBEPCUTET
HEBMHHOMBICCKHI1 TEXHOJIOI' MYECKUI UHCTUTY T

Kadenpa XTMuAXII
OTYET
Crynenta
['pymimnb
[To cunTe3y
Pabota Hauara PaboTa okonueHa
HaszBanue PYKOBOJICTBA

1. Vpasuenue 0cHOBHOI1 peakuu:

2. YpaBHeHUs MOOOYHBIX PEAKIIMIA:

3. CBoiicTBa IPUTOTOBISAEMOTO BEILECTBA [0 TUTEPATYPHBIM JAHHEIM:
MOIJI. Macca ; TEMII. KHII. X IUIOTHOCTD X
MOKAa3aTeNb MPEIOMIICHUS

OcobeHHOCTH Tpenapara M MOOOYHBIX HPOAYKTOB, KOTOpble HEOOXOIMMO YYMTBHIBATH IPH
CHHTe3€ (3amax, OMOJIOTMYECKOE JEHCTBHE, YCTOMUMBOCTb K BIIare, KUCJIOPOAY, YIJIEKUCIOTE U

ap.):

4. CBoiicTBa HNCXOJHBIX BEMICCTB, IPUMCHIACMBIX B CHHTC3C!

Tewmm. Tewmm. IImoTHOCT
dopmyna Moun. Macca Conepx., %
KHII. IUIABII. b

5. KonMuecTBO MCXOIHBIX BEMIECTB, NPHMEHSAEMBIX B CHHTE3€ B COOTBETCTBHHU C PYKOBOJICTBOM
10 CUHTE3Y (110 YCMOTPEHUIO MpernoiaBaTes):

6. Cxema npubopa:
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7. I'maBHBIC >TAnBl CUHTE3A:

8. Omnucanue xona cuHTe3a (OMKMCaHUE ONepaNuii, HaGIIOAEHHH, OOBACHEHNS):

9. Owunctka ceporo npoaykTa (MeperoHka, KpUCTaLIN3allKs, BO3TOHKA):

10.KoHcTanThl momydeHHOro BelecTBa. BbIxo (B rpaMmax, B % OT TEOPETHYECKOTO):
11.Tpumeuanns x pabore:

Iloanuce npenoaaBaTeist O 3a4éTe:
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