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IHosicHUTEeIbHAS 3aIIUCKA

IIpaBuia TeXHUKH 0€30IIACHOCTH IIPU padoTe B XMMHUYECKOMH J1adopaTopuu

U OKAa3aHHUEe NePBOH MOMOIUU

O61mme npaBuJia:

1.
2.

5.

Kareropuuecku 3anpemaercss paboTaTh OJHOMY B XMMHUYECKOH JJabopaTopuu.
Bo Bpems paboThl HEOOXOAMMO COOIOAATH YUCTOTY, TUIIMHY, TOPSIOK U
IpaBujIa TEXHUKU O€30MaCHOCTH, pabOTaTh TOJBKO B XajaTax.

Ilepen paboToil HEOOXOIMMO O3HAKOMUTHCS € COAEPI)KaHUEM J1abOpaTOPHOU
paboThl, MPOBEPUTH HATMYKE HEOOXOIUMOT0 000PYIOBAHUS U PEAKTHUBOB.
TouHo cobmnronaTh NOPAOK U MOCIE0BATENBHOCTD ONEpaliii, yKa3aHHbIX B
PYKOBOJICTBE.

Bce 3anucu B )kypHanax Jenath cpasy ke I10CiIe OKOHUYAHUS OIbITa.

IIpaBuia noJIb30BaHMs peAKTUBAMH U NPUOOpaMu:

1.

2.

4,

HeobOxoaumple 11t pabOThl PEAKTUBBI BBICTABIISIFOT Ha TOJKH JJA00PATOPHBIX
CTOJIOB.

Ha Bcex 0aHkax, CKIISTHKax M JIPYyrou Mmocyje, riae XpaHsITCsl PEaKTUBBI, JTOJKHBI
OBITh PTUKETKH C YKa3aHUEM Ha3BaHUS BEILCCTB.

CKIJISIHKY ¢ BEIIECTBAMHU U PacTBOpaMU HEOOXOJIMMO OpaTh OJTHOM pyKOH 3a
TOPJIBIIIKO, & IPYTrOM CHHU3Y MOACPKUBAs 3a JTHO.

Bo u3bexxanue BbIOpaChIBAHUS KUIKOCTH U3 TPOOUPKHU ITPH HATPEBAHUH
HEOOXOIUMO:

® KCIIOJIb30BaTh IIPU pabOTE C HEPACTBOPUMBIMU B BOJIE BEIIECTBAMH CyXHe MPOOUPKH;

e HarpeBasi IpOOUPKY, HAJI0 HAIPABUTh €€ OTBEPCTUE B CTOPOHY OT CeOs M OT COCea;

® JepKaTh MPOOUPKY HE B BEPTHUKAIHLHOM, a B HAKJIOHHOM TOJIOKEHUH, HETIPEPHIBHO
Bpaias e€ Bo n30exkaHue YaCTUYHOTO Meperpena.

5.

0

10.

ITpu pabote ¢ ra300TBOIHON TPYOKOM HEOOXOAMMO YOHUPATh TOPEIIKY U3-T10]]
IPOOUPKHU CO CMECHIO TOJBKO MOCJE TOTO, KaK KOHEI[ Ta300TBOJHON TPYyOKH
ynanéH u3 npoOUpKu — NPUEMHHUKA C KUIKOCTHIO.

HroxaTpk peakTuBbl B 1a00paTopuu HY>KHO, HAMPABIIASI K ceOe maphl WK ra3
JBUKEHUEM PYKH

[Tpu pacTBOpeHUU ClieTyeT MPUINBATH CEPHYIO KUCIOTY K BOJE MO KarlisiM, BCE
BpeMsi, IEpEeMeInBas BEIICCTRA.

PaGoty ¢ adupamu, cnupramu, 6€H30710M MMPOBOUTH BJAIH OT OTHSI.

Bce onbIThHI ¢ CHITBHO TAaXHYIITUMU U SITIOBUTBIMH BEIIECTBAMH MPOBOJIUTH B
BBITSIKHOM IIKaQy.

O nmro60M, caMOM HE3HAYUTEITHPHOM HECYACTHOM CITydae CIeAyeT HEMEJICHHO
COOOIIHTH MPETMOIABATEIO U MPUHATH MEPhI TIEPBON TOMOIIIN

® [IPU TEPMHUUYECKHUX 0XKOTrax NOPAKEHHOE MECTO HYKHO CMOYUTH PACTBOPOM TAHWHA B
criupre win 2% pacTBOPOM NEPMAHraHAaTa Kalusl.



® [IpU XUMHYECKHX 05KOraX HEOOXOAMMO, MPEXK/IE BCET0, YAAIUTh C KOKHU BEUIECTBO,
BBI3BIBAIOIIEE 0XKOT, U 00pabOTaTh COOTBETCTBYIOIIUM 00pa30M:
a) TMpU 0KOTaX KUCIOTON WM IIEIOYBIO MPOMBITH MOPAXKEHHOE MECTO CHUIIBHOU
CTpyEH BOMBI, @ 3aT€M HEUTpaIU30BaTh KUCIOTY 1% pacTBOpOM ruapokapOOHaTa HATpPHUS,
mEénoub — 1% pacTBOPOM YKCYCHOUM KHUCIIOTHI,
0) mpu oxorax 6poMoM nopaxenHoe Mmecto 0opadorats 10-20% pactBopom
TUOCYJb(aTa HATPHsI, CMBITh OOJIBIIUM KOJIUYECTBOM BOJIbI, a 3aTEM HAJIOKHUTh TAMIIOH,
CMOYEHHBIN 5% pacTBOPOM MOYEBHUHBI;
B) TIPH OXKOTaxX XKUJKUM (DEHOJIOM MOOEIEBIINN YyIaCTOK KOXKHU PACTEPETh
TJIMLEPUHOM JI0 BOCCTAHOBIIEHUS €T0 HOPMAJIBHOTO 1IBETA U HAJIOXKUTH MApJIEBbIH
TaMIIOH, CMOYEHHBIN TITUIIEPUHOM.
® ©CJIM KMCJIOTa WM IIEJI0Yb MONAIH B rja3, TO CIeAyeT TIIATeIbHO IPOMBITh €r0 BOJOM,
a 3ateMm 2% pacTBOPOM OOPHOM KUCIOTHI (JJ1s1 HEUTpaIu3auu menodn) win 2%
pacTBOpoM TuipokapOoHaTa HaTpus (JUIsl HEUTpaTU3aluK KUCIIOTHI).

® [IpH MOpE3€ PYKH, €CIIU B paHy MOMaj KyCOUeK CTEKIIa, MPEXK/IE BCEro, HEOOX0UMO
NUHIETOM YIAJIUTh €T0

® |, 3aTeM CMa3aTh paHy CIMPTOBBIM PACTBOPOM H0OJ1a M HATOXKUTH MOBsI3KY. Eciu
KPOBOTEUEHHUE CPa3y HE MpeKpalaeTcs, HaJ0 MPUIOKHUTH K pPaHE KyCOYeK
KPOBOOCTaHABIIMBAIOIIEH BaThl (TUTpOCKONMYEcKas BaTa, mponutanHas 1% pactBopom
xJyopua xenes3a). [lpu cuiapHOM KPOBOTEUEHUH HAZ0 BPEMEHHO MEPETAHYTh PYKY
KTYTOM M3 PE3NHOBOM TpyOKku. Kak TOJIbKO KPOBOTEUEHHE OCTAHOBUTCS, KI'YT CIEAYET
HEMEJJICHHO CHSITb.



JlaGoparopuast padora Nel

Tema 1.5 Knaccupukanus HeopraHu4ecKuX COeIUHEHUI U UX CBOMCTBA.

O6opynoBanne u peakTuBbl. coaa, 1% pactsopet NaOH, HC1, xnopuaa amoMuaus, Xiopuia
xenesa, cynabdara Menu, cyiabdara Maraus, nopomok CaO, nakmyc.

2.1. Knuc/j10THO-0CHOBHBIE CBOICTBA OKCH/I0B

PactBopuTe B BOJIE B 0/1HOM ITPOOMpPKE OKCUT KAJIBLIUS, B IPYroil - TMOKCUI yriepoaa. B mepByio
poOupKy A06aBbTe 1MEeNOTKY nopoiika Ca0, 2-3 M AUCTUIIMPOBAHHOM BOJIBI U B30oJITaliTe. Bo
BTOPYIO IPOOUPKY € 3-5 MJT AUCTUILUIMPOBAHHOM BOJIbI ITporyctute Tok CO2 3 OaiioHa Wiy anmnapara
Kumma. B kaxxayro nmpoOupky no6aBbTe 2-3 Karuiu JJaKMyca U 110 I[BETY HHUKATOPA OTIPE/ICITUTE
XapakTep MOoJy4eHHOro pactBopa. Crenaite BbIBOJ O KMCIIOTHO-OCHOBHBIX CBOMCTBaX JaHHBIX OKCUOB
U MOJIY4EeHHBIX THApOKCcHI0B. Hanmmure ypaBHeHus peakuuil. Mccnenyiite B3anMoaeHCTBAE PaCcTBO-
PEHHBIX TUAPOKCUIOB IPYT C IPYTOM U C paCTBOPOM CEPHOU KHUCIIOTHI.

2.2. [TosryyeHnue u cBOicTBa aM(OTEPHOr0 THAPOKCHIA

B npoOupky Hanelite 2-3 M1 pacTBopa XJIOpHIa XpoMa Wil XJIOpHIa aTIOMUHUS (10 BBIOOPY) U 110
KarusiM ripubassisiite pactBop miénoun (NaOH nmm KOH) mo o6pa3oBaHus yCTOHYHBOTO OCaIKa.
Pa3znenure ocanok Ha ABe MPOOUPKU: B OJIHY IPUIIEHTE pacTBOP IMIENOUH, B IPYT'YIO - PACTBOP KUCIIOTHI
JI0 paCTBOPEHHS OCaKa.

Crnenaiite BbIBOJI, COCTaBbTE YPAaBHEHUS PEAKIUMA.

2.3. [TosryyeHne HePaACTBOPUMBIX B BO/Jle OCHOBAHU

B otnensHbIe MpoOMpKH HaNIelTe 1Mo 2-3 MJI pacTBOPOB XJIOpHU/IA JKelle3a, CyibdaTa Meau U cyiabdara
MarHusi.

[TpuneiiTe B KaXK1yr0 MpoOUPKY MO KaruisiM pacTBop ménoun. CocTaBbTe ypaBHEHUSI pEaKIUil B
MOJIEKYJISIPHOM ¥ MIOHHOM BHJIE, OTMETHTE LIBET BHIMABIINX OCAKOB.

2.4. KMcJI0THO-0CHOBHEIE CBOMCTBA CoJIel
CBolicTBA KHCJIOH COJIH.

J1J1st TIOJTydeHUs KMCIIOH COJIM MCIIOJIb3YHTE PAacTBOP FMAPOKCUAA KalbIUs JUOKCH] YIIIepO/Ia.

Kakoii 3 ykazaHHBIX PEaKTHBOB CJIEIYeT B3sTh B U30bITKe? OOpaTuTe BHUMaHUE HA TO, YTO MIPU MPO-
nyckanuu Toka CO2 4epe3 pacTBOp TMAPOKCHIA BHAYaie 0Opa3yeTcsl 0CaJoK CPEIHEH COJH, KOTOPBIH
NpHU JATbHEHIIEM TPOMYCKAHWU JUOKCUIA YIJIepoJa PacTBOPSICTCS M TEPEXOIUT B PaCTBOPHMBIM
runpokapOonar. CocrtaBbTe ypaBHEHHsS peakinuid. UeM HYKHO IOJCHCTBOBAaTh Ha TUAPOKApOOHAT
(pactBopom HCI1 unu NaOH), yTo6s1 nepeBecTy ero cHOBa B 0CaJI0OK CpeiHen conu?

Otuét o nmabopaTopHoit padboTe opopMHTEe HA ABYX pa3BEPHYTHIX JIUCTAX TETPAIH (Ja0OPaTOPHOTO
KypHala) mo cienyomei hopme:



PR S Knaccel HeOpraHu4ecKux coeIHHEHUH

‘HanmenoBa- | Ycnosusa | Habmo- XumusMm | Bumox
" HHE ONBITa JEHHS | B3amMOJeH- | .
OnbITa : CTBHS

‘1.Kucnotvo- | CaO

OCHOBHBIE ' pactso-

CBOWCTBAOK- | psieM B i

CHIOB Bojge, Kk |PactBop | CaO+H,O=|CaO -

'Ca0 | pactBopy | caneer | Ca’*+20H ™ | ocHOB-

S npubas- HOM
nsAeM : OKCHJI
JAKMYC

B nanHOM M mocnenyronmx oT4éTax ypaBHEHUS PEaKIUid MICaTh B MOJICKYJISIPHOM M HOHHOM BHJIE.

3a0anua wu eonpocel 0na opmupoeanus u KOHMPONA 61A0CHUA KOMNEMEHUUAMU,
MO3BOJISIFOIINE  ONPENENIUTh JIOCTHXKEHHE CTYACHTOM OTHENbHBIX Y4eOHBIX 3aJad, YpOBEHb
c(hOpMUPOBAHHOCTH KOMITOHEHTOB KOMIIETCHIIHI MPH N3YICHUHN YICOHOU TEMBI:

Temwt 0oknaooe/peghepamos:

1.«Ku3Hb, Kak OMOJIOTHYECKUN KPYTOBOPOT BEIIIECTBY.

2. «CoBpeMeHHBIE TIPEICTABICHUS 00 IBOFOINH KUZHI.

3. «310poBBE U PabOTOCTIOCOOHOCTHY.

4. «[IpuHIUTIBI COBPEMEHHOW OHOITHKI.

5. Upe3BbIYaitHbIC CUTYAIIMH YKOJOTHYECKOTO XapaKTepa.

6. UpesBblualiHbIE CHTYaIlUH, YCIOBHO, 0€3 3arpsi3HEHUS OKPYXKAIOIIECH CPEIbl.

7. UpesBblualiHbIE CHUTYAIIUHU C 3arPs3HEHUEM OKPYKAIOIIEH Cpe/Ibl.

Dopmbl meKyuezo KOHMpOAA 3HAHUIL:
1.IIpoBepka BBITOJTHEHHOTO 3aaHUs

2.Pa300p 10BOIOB B MOJIb3Y TOW MJIM UHOM TO3UITUH.
3.011eHKa CTENeHN apryMEHTHPOBAHHOCTH CYXKICHHH.
Temwl 0na camocmoamenbHo2o uyuyeHus:

1. Knaccudukamms ocHoBanuit 1 kuciot. CocTas.
2. XUMHY€eCKHE CBOMCTBA OCHOBAHMI U KHCJIOT.
JlaGoparopHas padora. Iloyyenune sTuiieHa u aneruieHa. 3yueHue ux cBOMCTB.

TEXHUKA BE30OITACHOCTH ITIPU PABOTE B XUMHNYECKO
JIABOPATOPUU

1. AKKypaTHO 00palaThCsi CO CTEKITHHON XuMHU4eckoil mocynoi. Octatku pa3ouToi
NoCy/ibl YOUpaTh € HOMOIIBIO COBKA U IIETKH.

2. Bce  paboThl, cBs3aHHbIE C  BBIJACJICHMEM  SJOBUTHIX,  JIETYYUX U
HEMPUATHOMAXHYIIUX BEIIECTB, MPOBOJUTH B BBITSDKHOM IIKady.

3. IIpn onpeneneHnn 3amaxa BEUIECTB OTBEPCTUE COCYJa JEPKaTh Ha PACCTOSIHUM

25-30 cm OT JIMIia, HAIlpaBJIAAd K cebe CTpYIO raza NnoCTylnaTeJIbHBIMU JIBUXCHUSAMU JIaJOHHU



OT OTBCPCTHUA K JIMLY.

4. [Ipu pazbaBiieHUN KOHLIEHTPUPOBAHHBIX KHCJOT BIMBATh KHCIOTY B BOJY, HO HE
Ha000POT.
5. [Ipu HarpeBanuu NpPOOUPKH HE JEpKaTh €€ OTBEPCTHEM K cebe MIIM B CTOPOHY

cocena. He HaKIOHATBCS ~ HajJ HArpeBaeMoil KMIKOCTBIO BO M30eKaHHE MOMagaHus e€ Ha
JIULO, PYKU WIH OJCHKIY.
6. ['opsiurie mpeaMeThl MOYKHO CTaBUTH TOJIBKO Ha acOECTOBBIM KapTOH, acOECTOBYIO
CEeTKY HJIH JIPYTYIO CIIEIUAIBHYIO MTOJICTABKY.
7. [Ipu oxore packajJeHHBIM MpPEIMETOM OOO0XOKEHHOE MECTO CMOYUTH KPEIKUM
pacTBOpPOM WM MPOTEPETh KPUCTAIUTMKAMH MEpMaHTaHaTa Kaluus 10 TMOOYpEeHUsT KOXKHU TN
e MPIIIOKUTH BaTKy, CMOYCHHYIO KHJIKOCTBIO OT 0’KOTOB M3 aIllTEUKH.
11. 3anpemaercss NMpuHUMAaTh NMHILY B XMMHUYECKOM JlabopaTOopuu M MUTh BOAY U3 JIaOOpaTOpHOU
nocynsl. Kateropudeckn 3armpeniaercsi IpoOOBaTh peaKTHBBI HA BKYC.
12. Tlpu momajaHu¥M Ha JMIO WU PYKH OPBI3T KOHICHTPHUPOBAHHBIX KHCIOT TIOCIE CMBIBAHHS BOJOW
IPOMBITh cl1abbiM pacTBOpoM cojbl. Il[€nous crnenyer cMmbiBaTh 10 TeX HOp, MOKa Y4acTOK KOXH, Ha
KOTOPBII OHa IoMaja, He MepecTaHeT ObITh CKOJB3KHM; 3aT€M IPOMBITh CIa0BbIM PACTBOPOM YKCYCHOM
KHUCJIOThl U HAJOXXWUTh MOBS3KY M3 BaTbl, CMOYEHHOH 3%-HbIM pacTBOpPOM IepMaHraHara Kaiuus (u3
anTeYKH B JJAOOPAHTCKOU Kadeapsh).
13. Ilo oxoHuaHUM PAOOTHI BBIKIIOYUTH U3 CETH BCE AIEKTPOIPUOOPHI, IEPEKPHITH OJauy ra3a 1 BOJbI B
nabopaTopHIo M yOpaTh pabodee MecTo.

14. O60 Bcex HeCUACTHBIX CIy4asXx HEMEIJICHHO COOOIIaTh MPENOIaBaTelio WK Ja00paHTy.

1. [TonyyeHune 3THJIEHA U €TI0 CBOMCTBA.

Obopyoosanue: METAIIMUECKUN IITATUB C JIANIKOW; CIUPTOBKA (TOopenka); mpodka ¢ ra300TBOAHOM
TpyOKO#; 3 MPOOUPKH; MECOK (TMPOKATICHHBIN) WM MEJIKUE KAl PhI.

Peaxkmuegpl: cMech STHIIOBOTO CIIUPTA U KOHIEHTPUPOBAHHOM cepHOil KucnoThl (1:3); xapoun
KaJplus (Kycouku), Opomuas Boja (Ha 50 mut Bojbl 2 Kariu Opoma); pacTBOP MepMaHraHaTa Kajius
(0,5%, MOAKUCIEHHBIH).

B npoOupky Haneiite 1,5 My cMecu 3TUIIOBOTO CIIHPTA U CEPHOM KUCIOTHI H OITYCTUTE B HEE HEMHOTO
MeCKa MJIM HECKOJIBKO MENKUX KalWLISIPOB. DTO HY>KHO CAENaTh JJIsl pABHOMEPHOTO KUTICHUS KHUIKOCTH.
K npobupke npucoeanHuTe NpoOKy ¢ ra300TBOIHOM TPYOKOHM M yKpenuTe ee B JIalKe ILTaTHBA.

B 1-10 mpo6upky Haneiire 1 Ma GpoMHOM BOJbI, BO 2-10 — CTOJIBKO K€ TI0 00beMyY pacTBOpa
nepMaHrasaTa kanus. [Ipexae yeM HauaTh ONBIT, IPOBEPhTE MPHOOP HA TIE€PMETHYHOCTH, IOTPY3UB
KOHeIl ra300TBOAHOM TpyOkH B 1-10 mpoOupky. [Iporpeiite Bcto mpoOupKy co cMEChIO U IPOI0JIKaiTe
HECWJIHO HarpeBaTh TO MECTO, TJi€ HaXOAMUTCS KHUJKOCTbH (HEe HarpeBaiTe BbIlIe YPOBHS KHUIKOCTH, TaK
KaK MPOOHpKa MOXKET JIOMHYTb).

Yro npoucxoaut ¢ 6pomHoil Bogoi? He npekpariiast HarpeBaHUs CMECH, NPOITyCKaiTe
BBIJICJISIONIEHCS 9THIIEH BO 2-10 TIPOoOUPKY. 3aMeTHUB 00eCIIBEUNBAaHUE PACTBOPA, TOTUAC BHIHBTE I'a300T-
BOJHYIO TPYOKY U3 )KHMJIKOCTU U MIOBEPHUTE €€ OTBEpCTHEM BBepX. I10710KruTe BBIACISIOMIUICS ra3 u
oOpaTuTe BHUMaHHE Ha XapakTep MIaMeHH.



[Ipekparure HarpeBaHue ¥ MPUCTYTANTE K pazdopy Mpubdopa mocie ero ocroiBanust. OCTHIBIIYIO
CMeCh pa30aBbTe BOJOH M BBUJICHTE B CIICIIUAIBHBIN CITUB.

Ha ocHOBaHMM ITPOBENEHHBIX OIBITOB YKAKUTE:
1. KakoBa poiib cepHOM KUCIIOTBHI B PEAKLUU IOJYYCHUS] OTUIIEHA, IIPOXOIAIIEH I10
cxeme: CoHsOH —CoH4+H20?

2. KakoBbl (hpmszndeckne u XuMu4eckue cBorcTBa aTwieHa? Paccmorpure ux B cBoeM

OTYCTC.

3 CHz = CHz2+ 2KMnO4+ 4 H20 =3 CH2 OH -CH2 OH+ 2MnO2 + 2
KOH

Hanumure ypaBHeHue peakiuy nprucoeuHeHns opoma K 2-
MeTHIOYTeHY-2 U pacCMOTpHTE ee MexaHu3M (Ag). PaccunTaiite, CKOJIBKO
rpamMMoB 3%-Horo pactBopa OpoMa notpedyercs s OpoMupoBanus 1 r 2-
MeTHI0yTeHa-2.

Peakuust c 6GpoMOM U ¢ BOJIHBIM pacTBOPOM I€pMaHraHaTa Kaius -
KauyeCTBEHHbIE PEaKI[MU Ha COEIMHEHUS C KPaTHBIMH CBSI3SIMU.

2. [TosryyeHne aneTHJieHA U €ro CBOMCTBA.

B npoOupky moMemarT Kycouek KapOuaa KajabIns, TPUIUBAIOT
OKOJIO 1 MJT BOJIBI M cpa3y ke 3aKPBhIBAIOT €€ MPOOKOH C Ta300TBOIHOM
TpyOKOH, UMEIOUIUN OTTAHYTHIM KOHell. ['a300TBOJIHOM TPYOKOM 3aKpBIBAIOT MPOOUPKY, U3 KOTOPOU
BBIJIEJISIETCS alleTUIICH, MOKUratoT aneTrined. Habmrogator xapakrep miameHu. BHocsaT B miams
KpBIIIKY OT TUrJsA. Ha kpblike 06pasyercst 4epHOE MATHO CaxH.

BrluncnuTe mpoueHTHOE cojiepKaHue yriepoa U BoJopoJa B auerwieHe. Hanummure
ypaBHEHUS peaKIuil MoIydeHus alleTuIeHa KapOuIHBIM CIIOCOOOM U MOCJIEAYIOUIEr0 €ro ropeHusl.

3aTeM MpONycKaloT aleTUJIeH yepe3 OpOMHYIO BOAY.

OBBACHUTE, nmouemy oOeciiBeurBaHuE OPOMHON BOJBI IPOUCXOAUT 3HAYUTEILHO MEJICHHEE, YeM
MIPU PEAKIUU C ITUIICHOM.

Hanumute ypaBHeHUEe peakiyy aleTuieHa ¢ OpoMoM.

3aTeM B IpoOUpPKY HaIMBaIOT 1 MJI pacTBOpa mepMaHraHarta Kajius, J00aBisioT TaKol ke 00beM
pacTBopa coAbl U 3aTEM MPOIMYCKAIOT Yyepe3 NoJyueHHBI pacTBop aneruiieH. [locrenenno
¢uoneroBas OKpacka pacTBOpa MCUE3aeT, MOSBISAETCS XJIONbEBUAHBIN 0caiok OypOro 1Bera okcuaa
mapranmna(1V).

Hanumure ypaBHeHHEe peakiiu OKUCIEHUS alleTUJIeHa IEPMaHraHaTOM Kallusl 10 I1aBeJIeBOM
KHCIIOTBHI.

3CH=CH + 8 KMnO4+4 H20 =3 HOOC-COOH + 8MnO, +8KOH

JlaGopaTopHas padora Ne 2

Tema 2.3 DTijIeHOBbIE, THEHOBbIE, alleTHIEHOBbIE YIJIEBOIOPOIbI.

KauecTBeHHbIE peaKIIMM HA OCHOBHBIE KJIACCHI YIJIEBOAOPOI0B

ean padoThI:
1. TloBTOpUTH KiIaccupUKAILMIO, CTPOCHHUE U CBOMCTBA YIII€BOAOPOAOB.
2. YOemuTbcs B TOM, YTO CBOKWCTBA OMPEICIISIIOTCS CTPOCHUEM.



3. Tlo3HakOMUTKCA € 1TaOOPATOPHBIMU CIIOCOOAMU , pacIO3HABAHUSI OCHOBHBIX
KJIACCOB yTJIE€BOJIOPOJI0B
PeakTuBbl, oOOOpynoBaHme. pactBop Opoma, 5% pactBopa coubl, 1% pacTBOp
[IEpMaHraHata Kajlus, aMMHAYHBIA pAacTBOp xyopuaa meau, 1% pacTBop HHTpara
cepeOpa, 5% pacTBOp aMMMaka, HUTPYIOLIAs CMECh, ITATHUB C MPOOMpPKAMH, TOpeska,
ra3zo0TBOHas TpyOKa, BojsiHas OaHsl.

Xoxa padoThl

1.IlpucoennHenne Opoma
VYrneBonopoasl, coAepKaliue KpaTHbIE CBS3H, JIETKO IPUCOEAUHSAIOT OpoM:

. RCH=CH—R + Br, R—CH—CH—R
Br Br
Memoduka: B CyXyIO HpO6I/IpKy IIOMCHIIAKOT lMJI I/ICCJIGJIyeMOFO BCIICCTBA U 2106aBJISI}OT
I10 KallJlIsIM, l'IpI/I JICTKOM BCTpSIXI/IBaHI/II/I, paCTBOp 6p0Ma.
Ha6JIIOJIaeTCSI HNCYC3HOBCHHUC >K€J1T0f;l OKpaCKI/I.

2.I1Ipob6a c nepmanranaTom kajus ( peakuusi Baruepa)

B CH&6OHIGHO‘IHOﬁ cpeac 1nmpu I[@ﬁCTBPIPI IepMaHraHaTa KaJvs MMpoOnuCxXoauT
OKHUCJICHHUC BCIICCTBA C pa3pbIBOM KpaTHOI;'I CBs3H.

3. R—CH=CH—R + 2KMnOQO4 + 4H20—>3R—|CH—Ci-I—R + 2MnO, +2KOH
OH OH

MEMOOUKa:

K1 mu uccnenyemoro Bemecta 100aBisioT 1 M1 5% pacTBopa cojibl, 3aT€M 10 KaIuisiM,
pu BCTpsiXxuBaHuU 1% pacTBOp mepMaHraHaTa Kajusl.

Hab6mromaercst icue3HOBEHHE MaJTMHOBON OKpPACKH IIEpMaHTaHaTa.

ATIETHIICHOBBIC YTJIEBOJIOPOJIBI TAKKE JAIOT PEAKIIMU C OPOMOM M IEpMAHTaHATOM KaJIHsl,
KOTOpBIE, OHAKO, IPOTEKAIOT C MEHBIIIEH CKOPOCTHIO.

3.00pa3oBaHue aleTUJIEHUI0B

ATOM BOAOPO/Ia, HAXOIAIIMICA IPU CBSI3aHHOM TPOMHOM CBSI3bE0 aTOMOM YIJIEPOAA,
croco0OeH 3aMellaThesl Ha MeTalll (KauecTBeHHas peakius Ha rpynny —C=CH).

PaGota ¢ anerunenuaamu TpedyeT COOMIOACHIS IPABIII TEXHUKH Oe30macHOCTH. B cyxom
BUJIE, TIPU CTA00M HArpeBaHUU WUJIU MIPHU yJIape, OHU B3PBIBAIOTCS C OOJBIION CUIION,
MOATOMY HEJIb3$ MMOJHOCTHIO BBICYIIMBATH alleTUIEHU Ibl. OCOOEHHO OMaceH B CyXOM BHUJIE
areTUICHU I cepedpa.

Memoouxa:

OmnbitNel [Monyyenue anernienuaa meau (1)




B npoOupky HanuBarot 2-3 Mj1 OECLIBETHOTO aMMHUAYHOI0 pacTBopa xyuopuaa meau(1)
[Cu(NHs3)2]Cl 1 mpomyckaroT yepe3 pacTBOp aleTHIICH.

PacTtBop oxpammBaeTcsi B KpacHO- OypbIif IIBET, 3aT€M BbIMA1aeT KPaCHO-OyphIit 0caok
alleTUICHU1a MEIH.

HC=CH + [Cu(NH3)2]Cl —CuC=CCu +2NH,Cl + 2NH,

OTy peakuio IPUMEHSIOT JUIsl OOHApYKEHUS AaKe CIE0B alleTUIICHA.

CMauunBaoT NOJOCKY PUIBTPOBAIBLHON OyMaru aMMUayHbIM PACTBOPOM XJIOpUAA MEAH
(1) 1 BHOCAT €€ B OTBEpCTHE MPOOUPKH, U3 KOTOPOH BbIAesieTcs auetuieH. [losBnsercs
KpacHO-0ypoe OKpalllBaHUE.

OnpiTNe2: [MonyuyeHue areTusieHnaa cepedpa.

B npoOupky Hanusatot 2 miu 1% pacTBopa HUTparta cepedpa U NpUOABISAIOT MO KaIjIsiM
5% pacTBOp aMMHaKa J10 MOJHOTO PACTBOPEHHs 00pa3yIoIIerocs: ocajaka okcuaa cepeopa.
Yepes noayyeHHBIN OeClIBETHBIA PacTBOP MPOITYCKAIOT alleTHiIeH. Brinagaer sxenroBaro-
OeJibIil 0caloK aleTuIeHuIa cepedpa.

HC=CH + 2[Ag(NH3),]JOH — AgC=CAg +4NH; + 2H,0
aTleTHIICHH T
cepebpa

2.00Hapy:KeHNe APOMATHYECKHUX YIJIEBOJIOPO/I0B.

ApomaTHyecKue COeMHEHHUS BCTYMAIOT B PEAKIIUU 3aMeleHUs], 00pa3ysl OKpallleHHbIC
COeIUHCHUS.

a) HUTPOBaHHE APOMATHYECKHUX COeTUHEeHU (TAral).
Peakuuto npoBoasAT a30THOM KHCIIOTOM WM HUTPYIOIIEH CMECHIO:

R—H + HNO3; — R—NO, + H,0

Memoouka:

B npobupky nomentarot 0,1 r (wmm 0,1 mi1) BemecTBa ¥ Mpy HEMIPEPHIBHOM BCTPSAXUBAHUH
MOCTETICHHO MPHUOABISIIOT 3 MJI HUTPYIOIIEH cMecH (1 9acTh KOHIIEHTPUPOBAHHOM a30THOM
KHUCJIOTHI ¥ | 4acTh KOHIIEHTPUPOBAHHOM cepHOIl KUCIOTHI). [I[poOUpKy 3aKkpbIBAIOT
MPOOKOH C JUIMHHOMN CTEKJITHHOM TPYOKOM, KOTOpasi CIIYKUT OOPATHBIM XOJIOIUIBHUKOM,
Y HarpeBaroT Ha BojsiHOM Oane 5 muH. ipu 50°C. CMech BRIIMBAIOT B cTakaH ¢ 10 T
M3MEIBYEHHOTO JIbJA.

Ecnu npu 5TOM BbINagaeT TBEPAbIA MPOAYKT UM MACIIO, HEPACTBOPUMBIE B BOJAE U
OTJIMYAIOIINECS] OT UCXOJTHOTO BEIIECTBA, TO MOXKHO MPEOIO0KUTh MPUCYTCTBUE
apOMaTHUYECKUX COCTUHEHUM.
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0) AJIKWIMPOBAHHME APOMATHYECKUX COeIUHEHHMH.

ApoMathyeckue yriieBoJOpoAbl U UX rajJoreHONpPOU3BOIHbIE TAIOT MPU B3aUMOJIEHCTBUN
C XJIOpO(OPMOM B MPUCYTCTBUH XJIOPUJA ATIOMUHUS MIPOYKThI, OKpPALIEHHBIE B SIPKUE
ugera (OpaHKeBblid, MypIypHBIA, CUHUAMN, 3€JICHBI)

3R—H + CHCI3 2% 4 R3CH + 3HCI

Memoouxa:

B npo6upky ¢ 1-2 mn 06e3BoxkeHHOro xjopodopma npudasssitor 0,1 r (wam 0,1 M)
uccieayeMoro Bemectsa. CMech mepeMennBaroT. 3aTeM OCTOPOXKHO BHOCAT 0,5 T
TIOPOIIIKOOOPa3HOTO O€3BOHOTO XJIOpHUIA ATFOMUHUS TaK, YTOOBI OOJIBIIAS YaCTh €T0
oCTajiach Ha CTCHKaX MPOOUPKH BBIIIC YPOBHS KUJIKOCTH. HakmoHss mpoOupKy, clierka
CMa4MBAIOT MOPOIIOK XJIopu/Ia aroMuHus. [TosBaeHNE APKOI OKpACKU Ha CTCHKE
POOUPKH, a TAKXKE OKPAITUBAHHUE U BCETO PacTBOPA YKa3bIBACT Ha MPUCYTCTBUC
apOMATHUYECKOW CUCTEMBI.

Pe3yabTaThl 0)OPpMUTH B BU/IE TAOJIUIIBI

No Uccnenyemoe YpaBHEeHUE peaKuu AHaIUTUYECKUN
TL.11. BEIIIECTBO ahdekr

JlabopaTopHasi pa6ora Ne 3

Tema 2.8 YrieBoanl

eab paboThbI:

4. TloBTOpUTH KIacCU(pUKAINIO, CTPOCHUE U CBOMCTBA YTIIEBOIOPOIOB.

5. Ybenuthcs B TOM, YTO CBOMCTBA ONPEACISIIOTCS CTPOSHUEM.

6. [lo3HakKOMHTHCS C JIaOOPATOPHBIMU CITOCOOAMH , PACTIO3HABAHMSI OCHOBHBIX

KJIACCOB YIJIEBOAOPOJIOB

PeakTuBbl, oOopyaoBaHue: pactBop Opoma, 5% pactBopa coasl, 1% pactBOp
NepMaHraHata Kajius, aMMHUAuHbIA pacTBOp xJjopuaa meau, 1% pacTBop HUTparta
cepebpa, 5% pacTBOp aMMMaka, HUTPYIOIIAsh CMECh, IITATHB C MPOOMPKAMHU, TOpPEIKa,
ra300TBOJ{HAs TPYOKa, BOJsTHAS OaHS.

Xoxa padoThI

1.IlpucoennHenne 6poma
VYrneBoaopoabl, CoOAEpKaIllle KpaTHbIE CBA3U, JIEIKO MPUCOCAUHSIOT OPOM:

Il. R—CH=CH—R + Br. R—CH—CH—R
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Br Br
Memooduka: B CyXylo MIPOOUPKY MOMEIAIOT | MII HCCIIEyeMOT0 BEIIECTBA U 100ABIISIOT
0 KaIuisiM, IPU JIETKOM BCTPSAXMBAaHHUM, PACTBOpP Opoma.
Habmonaercst ©Cue3HOBEHHE JKENTON OKPACKH.

2.Ilpob6a ¢ nepmanranaTom kaaus ( peakuusi Baruepa)

B cnaboienouHoii cpene npu 1elCTBUM epMaHraHaTa Kajaus IPOUCXOIUT
OKHCJICHHE BEILECTBA C Pa3pbIBOM KPATHOU CBSI3U.

3. R—CH=CH—-R + 2KMnO4 + 4H,0—-3R—CH—CH—-R + 2MnO. +2KOH
N
OH OH
Memoouka:
K1 M uccnenyemoro Bemectna 106asisitor 1 mit 5% pacTBopa cojibl, 3aTeM 0 KaruisiM,
pu BCTpsiXxuBaHuU 1% pacTBOp mepMaHraHaTa Kajwusl.
HaGmronaercs ucue3HOBeHHE MAJIMHOBOM OKPACcKW NEpMaHraHara.
AleTuIeHOBbIE YTIIEBOAOPO/IbI TAKKE AAIOT PEAKIIMU C OPOMOM M NepMaHraHATOM Kajusl,
KOTOpBIE, OHAKO, MPOTEKAIOT C MEHbIIIEH CKOPOCTHIO.

3.00pa3oBaHue aleTUJICHHI0B

ATOM BOJOPOJA, HAXOISAIIMIICS TPU CBA3aHHOM TPOMHOI CBA3bIO0 aTOMOM YIJIEPO/Ia,
CIocoOCH 3aMeniaThesl Ha MeTayll (kauecTBeHHas peakis Ha rpynny —C=CH).

PaGota ¢ anerunenuaamu TpedyeT coOIOACHHS MPaBUII TEXHUKU Oe3onmacHocTh. B cyxom
BUJIE, IPU c1a00M HAarpeBaHUU WIH NP yJape, OHU B3PBIBAIOTCS C OOJIBIION CUIIOH,
MI09TOMY HEJIb3s TIOJTHOCTHIO BBICYIIMBATH arleTUiIeHUIbl. OCOOEHHO OMaceH B CyXOM BHJIE
areTuIeHu I cepedpa.

Memoouxa:

OmnpiTNel TTonyuenue areTuacHuaa meau (1)

B mpo6upky HanuBaroT 2-3 M1 0€CIBETHOTO aMMHA4YHOI0 pacTBopa xiopuaa meau (1)
[Cu(NHs3)2]Cl n mpomryckaroT uepe3 pacTBOp aleTHIICH.

PactBOp OkpammBaeTcs B KpacHO- OypHhIi IIBET, 3aTEM BBINAa€T KPACHO-OYPBIi 0CaIOK
AlETUIICHUIa MEIH.

HC=CH + [Cu(NHs)z]Cl —CuC=CCu +2NH,Cl + 2NH;

DTy peakiuio MPUMEHSIOT JIsl OOHAPYKEHUS JTayKe CIIEeIOB alleTUIICHA.

CMaurBarOT MOJOCKY PUIBTPOBATBLHON OyMaru aMMUaqHBIM PACTBOPOM XJIOpHUAA MEIH
(1) u BHOCAT €€ B oTBEepCTHE TPOOUPKH, U3 KOTOPOU BbLAesieTcs auetuiieH. [losBusercs
KpacHO-Oypoe OKpaimirBaHue.

OnbiTNe2: [lonyyeHue aneTuiieHu1a cepedpa.
B npo6upky Hanusatot 2 mi 1% pactBopa HUTparta cepedpa u MpuOaBIISIIOT M0 KAIISIM
5% pacTBOp aMmMuakKa A0 MOJHOTO PACTBOPEHUS 00pa3yIoLIerocs: ocajka okcuaa cepeopa.
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Uepes moyyeHHbINH OECIBETHBIN pacTBOp MPOMYCKAIOT alleTUiIeH. Brlnanaer xkenTtoBaTo-
Oenbli 0caJoK aleTUiIeHn1a cepedpa.

HC=CH + 2[Ag(NH3),]JOH — AgC=CAg +4NH; + 2H,0
AICTUIICHH T
cepebpa

2.00Hapy:KeHHe apOMATHYECKHUX YIJIeBOI0POA0B.

ApOMaTI/I‘ICCKI/IC COCAMHCHUS BCTYIIAIOT B PCAKIINH 3aMCIICHUA, 06pa3y51 OKpPAIICHHBIC
COCAMHCHMUA.

a) HUITPOBAaHME APOMATHYECKUX COeUHEeHH (Tsral).
Peakuyio npoBOIAT a30THOM KUCIOTON WIM HUTPYIOIIEN CMECHIO:

R—H + HNO3; — R—NO; + H,O

Memoouka:

B npoOupky nomemarot 0,1 r (wm 0,1 mi1) BemecTBa ¥ Npy HEMIPEPHIBHOM BCTPSXUBAHUU
MOCTETIEHHO PUOABISIOT 3 MJI HUTpYolel cMecH (1 yacTh KOHLIEHTPUPOBAHHOM a30THOM
KUACTIOTHI M | 4acTh KOHIEHTPUPOBAHHON CEPHOU KHUCIOTHI). [IpoOupKy 3aKphIBaIOT
POOKOH C IJIMHHOM CTEKIISTHHOM TPYOKOMH, KOTOpast CIY>KUT OOPAaTHBIM XOJIOIUIBHUKOM,
U HarpeBaroT Ha BojsiHOM Oane 5 muH. ipu 50°C. Cmech BBIIMBAIOT B cTakaH ¢ 10 T
U3MEJBUYECHHOT O JIbJIA.

Ecau npu 5TOM BhINagaeT TBEPABIA NPOAYKT WIIA MACJIO, HEPACTBOPUMBIE B BOJIE U
OTJIMYAIOIIHNECS OT UCXOHOTO BEIIECTBA, TO MOKHO MPEAIOIOKUTh IPUCYTCTBUE
apOMATUYECKUX COCTUHEHHH.

0) AJIKNJIUPOBAHUE APOMATHYECKHX COeTUHEHMIA.

ApoMaTtuyeckue yriieBoJOpOAbl U UX rajJoreHOMPOU3BOIHbIE TAI0T MPU B3aUMOICHC TBUU
¢ XJ10po(hOpMOM B MIPUCYTCTBUH XJIOPUJIA ATFIOMUHUS MTPOTYKTHI, OKPAIIICHHBIE B SIPKUE
uBeta (OpaHKeBbIi, MypIYyPHBIN, CHHUMN, 3€JICHBIN )

3R—H + CHCIl3 2% 5 R3CH + 3HCI

Memoouka:

B npoGupky ¢ 1-2 mu 06e3BoxeHHOT0 Xmopodopma nmpubasisitor 0,1 T (wu 0,1 mo)
uccieayemMoro BeulectBa. CMech NMepeMenmBaroT. 3aTeM OCTOPOKHO BHOCAT 0,5 T
MOPOIIKOOOPA3HOTO OE3BOAHOTO XJIOPUA ATFOMUHUS TaK, YTOOBI OOJIBIIAs YaCTh €T0
OCTaJIach Ha CTEHKAaX MPOOUPKHU BbIlIE YPOBHS xKuAKocTU. HaknoHsis mpoOUpKy, clierka
CMayMBalOT MOPOIIOK XJIopua anomMuHusd. [logBieHue spkoil OKpacku Ha CTEHKE
poOHpPKH, a TAaK:Ke OKpaIlIMBAHUE U BCETO PaCTBOPA yKa3bIBaeT HA MPUCYTCTBUE
apOMaTUYECKOW CUCTEMBI.
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Pe3yabraTel 0pOpMUTH B BHIE TA0IMIBI:

No Uccnenyemoe YpaBHEHUE peaKIUU AHaIUTUYECKUN
ILI1. BEIIECTBO abdext

. CBoiicTBa YIJIeBO/I0B.
Omnprt 1. CBoiicTBa MOHOCAXapHU/I0B: TJIIOKO3bI U PPYKTO3bI

Heas pabdoTbl: JOKa3aTh HAIMYKE B MOJICKYJIE TIIFOKO3BI  OTPEACTICHHBIX (PYHKIIMOHATBHBIX
TPYIIIL.

Obopyooeanue:. crupToBKa (ropenka); HpoOHpKoJepxk aTelb;  NPOOHPKU

Peaxmueuwt: 5% pactBop cynbdarta meau (II); 3% pacTBop THApPOKCHIA HATPUS; KOHII.
xjopoBogopoaHas kucinota (p=1,19), 5% ammuak, 1% pactBop HUTpara cepedpa; peakTuB
CenuBaHoOBa; I1I0K033a, GPYKTO3a, TIULEPUH.

1.1. BoccranoBiienue ruapoxcuaa meau (1) riroko3oii.

B npoOupky BHecuTe 1 M cynbdara Me 1 HECKOJIBKO Karellb pacTBOPa TMAPOKCUAA HATPHsI, K
MOJIyU€HHOMY OCaJIKy 100aBbTe 2MJI p-pa IIIIOKO3bI, /10 00pa30BaHUs CBETJIO-CUHETo pacTBopa. Takoi
K€ OIBIT MPO/JIeNIaliTe C paCTBOPOM IiHiepuHa. UTo o01iero B ero cBoicTBax ¢ rioko30i? Yrto
JIOKAa3bIBAET OIIBIT C TIIFOKO301?

[Tonmy4yenHsIit pacTBOp TIIOKO36I HarpeiTe. Uto HabmogaeTe? Hanmnune kakoi GyHKITMOHATBLHOMN
IPYIIIBI B MOJIEKYJIE TJIFOKO3bI MMOATBEPKIAET 3TOT ONBIT? MOXKET JIM TaKyl0 PEeakKIHIo 1aTh PacTBOP
riyiepuHa rnpu HarpeBanuu? CoctaBbTe YpaBHEHHE peakuu II0K03bI ¢ ruapokcuaom meau (1) mpu
HarpeBaHUU.

1.2. BoccTaHOBJIeHHE OKCHIA cepedpa IJII0K030i (peaKkius «cepedpsiHOr0 3ePKaJIay)

CHayasna roToBSIT aMMHaYHBINA pacTBOpP ruapokcuaa cepedpa u3 4—>5 mi 1-% pactBopa HUTpaTa
cepebpa. [IpunuBarot 1,5 M1 pacTBOpa TitOK03bI, HarpeBaroT S—10 MuH Ha BOASHOW OaHe, HArpeTou 10
70—80°C. Metamnieckoe cepeOpo BBIACISIETCS HAa CTEHKAX B BHUJIC 36PKAIBHOTO HAJIETa.

Bo Bpems HarpeBanusi mpoOUpPKyY HENb3s BCTPSIXUBATh, HHAYE METAUINYECKOE cepeOpo BhLACTUTCS
HE Ha CTeHKaX MpOOHPOK, a B BUJIE TEMHOT'0 0cajika. YToObI MOIyUUTh XOpOoLIee 3epKalo, B IPoOUpKax
MIpPeIBAPUTENILHO KUIISATAT PacTBOP THIPOKCH]IA HATPUS, 3aTEM UX CIIOJACKUBAIOT JUCTUIUIMPOBAHHOMN
BOJIOM.

Hanumure ypaBHeHue peakuuu okuciaeHne D-Timoko3sl 10 D-TiI0KOHOBON KMCIOTH aMMHAYHBIM
pacTBOpoM ruApoKcuaa cepedpa.

1.3. Peaknus CequBaHoBa Ha PPYKTO3Y (OTIMYHE KETOT€KCO3 OT AJIbJA0TIeKCO3).

B nBe nmpoOupku HanuBaroT no 2 mMi peaktuBa CenuBaHOBa (PaCTBOP pe30pIMHA B pa30aBICHHOM
COJISTHOM KHUCIIOTE), 3aTe€M B OJJHY IPOOHPKY MpUOaBISIOT 2 KAl pacTBopa (pPyKTO3bL, a B APYryr0 — 2
KaIlJld pacTBOpa Ioko3bl. O6e mpoOHpKH OJHOBPEMEHHO IOMENIAIOT B BOJSHYIO 0aHIO C TeMIepaTypoit
BoJ1bI 80°C U BBIACPKUBAIOT MIPU ITOU TEMIIEpaType B TeUeHUE 8 MUH (TIOSBISETCS KPaCHOE
okpamuBanue). CpaBHUBAIOT OKPAcKy pacTBOPOB B MPOOUPKAX € IIFOK0301 U ¢ hpyKTo30il. OOBsICHUTE
OTIBIT.

1.4. O0napyxenue GpyKTO3nl B Meje.

IToBTOpstOT OMBIT 1.3., HO BMECTO pacTBOpa (PPYKTO3bI UCTIONB3YIOT PACTBOP MEA.

Bonpoce! n 3axaHus 1J151 CAMOKOHTPOJIA.

1. Hanumure cxemy TayToMepHOro paBHOBecHs Ui D-Timtoko3sl, D-pyKkTo3BlI.
2. CoctaBbTe (POPMYIBI IS

a) B-D-ranaxronupanossl, 0) B -D-dpykrodypanossr.

3. Hanmumure ypaBHeHus peakuuii D-rimtokossl c:

a) CHHUJIBHOU KHCIIOTOM, 0) HOAMCTHIM METUIIOM,

B) 3TAHOJIOM (B NMPHUCYTCTBUU COJISTHON KHCIIOTHI),
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I') THIPOKCHIOM MeH (IIpy HarpeBaHUM), 1) aMMHAYHBIM PaCTBOPOM OKHCH cepelpa.

OnsbIT 2. CaoilicTBa qucaxapuaoB

Oobopyooeanue: criupToBKa (Tropeiika); MPOOUpKOAEpKATENIh; MPOOUPKH

Peaxkmuenl: caxapo3a; MaabT03a, JIakTo3a (MOJOYHOTO caxapa); 5% pactBop cyiabhara meau (I1);
10% pactBOp rugpokcua HaTpus; peaktus CellnBaHOBA, pacTBOP CEpHOM KUCIOTHI (1:5); aMmMuauHbIi
pacTBop okcua cepedpa.

2.1. Peaknusi Ha rTUAPOKCHIIbLHBIE TPYNIIBI TUcaXapuaoB: ¢ ruapokcuaom mean (11).

B npob6upke cmemmuBator 1,5 mit pactBopa caxapossl U 1,5 M1 pacTBopa ruipokcuaa Hatpus. B npyroi
MpOoOUpPKE CMELINBAIOT TaKKE )K€ KOJIMYECTBA PacTBOPA JAKTO3b! (MJIM MaIbTO3bl) U PacTBOPA IIETOYH.
3aTeM B KaXJIyI0 IPOOUPKY MO KarulsiM J00aBIsIIOT pacTBOp cyibdara mean. OOpasyronuiics BHavYasIe
6neaHo-ToIyo0M ocanok ruapokcuna meau (I11) npu BeTpsixuBaHUM pacTBOPSIETCS, PACTBOPBI
MPUOOPETAIOT CHHEBATYIO OKPACKY BCIIEACTBHE 00pa3oBaHus KOMIUIEKCHBIX caxapaToB menu (I1).

Uro nokasbiBaeT 3Ta peakuus? Hanummure ypaBHeHHE peakiuy 00pa3oBaHusl MOHOcCaxapara MeIu
(I1), momyuaromerocs npu B3auMoJIEHCTBUU caxapo3bl ¢ ruapokcuaoM meau (I1).

2.2. Peakuus qucaxapuaoB o KapOOHWJIbHBIM FpynnaM (CpaBHEHUE CBOWCTB
80CCMAHABIUBAIOUUX T HEBOCCMAHABIUBAIOWUX Oucaxapudos) ¢ ruapokcuaom menu (II) B
1IeJI0YHOM pPacTBoOpe NPU HATPEBAHUM.

Peaxmuent: 1-% pacTBOpHI caxapo3bl, MAIbTO3bI, JIAKTO3bI, 5% pacTBop cyiabdara meau (I1),
ykcycHas kuciota, 10-% pactBop rumpokcuaa Hatpus, 40-% pacTBOp rHIpOKCHIA HATPHUS.

Oobopyooeanue. XuMUYECKUE CTaKaHbl (25 MIT), XHMUYECKHAE BOPOHKH, (GDUIBTPOBAIbHAS Oymara,
WHIWKAaTOpHas Oymara, MepHbie mIIuHAPHI (10 M)

B tpu npoOupku HanuBarT 1o 1,5—2 M1 pacTBOPOB caxapo3bl, MAIBTO3bI U JIAKTO3bI. 3aTEM B
KaKIyI0 TPOOUPKY J0OABISIOT paBHBIM 00hEM pacTBOpa THIPOKCHIA HATPHSI, KUIKOCTH
MEePEMEIIMBAIOT U HArpeBaIOT B IUIAMEHU TOPEIKUA BEPXHIOIO YaCTh PaCTBOPOB JI0 HAUMHAIOIIETOCS
kurneHus. HuxHss 4acTh pacTBOPOB HE JI0JDKHA HATPEBAThCS.

Bonpocsbr:
1. Bo Bcex nm mpoOupkax MmosBisieTcsl KpacHbIi ocanok okcuaa meau (1)? OObscHUTE pe3yabTaThl

OIIbITA.

2. Hamumure ypaBHeHus peakiuii ¢ ruapokcugoMm Memu (II) mpu HarpeBanum mis Tex
JcaxapuioB, KOTOPbIE AAIOT MOJIOKUTEIBHYIO PEAKLUIO CO IIEJI0YbI0 ITPU HarpEeBaHUU.

2.3. I'mapouu3 (MHBepcHUsi) caxapo3bl.

Peaxkmuenr: 1-% pactBop caxapo3ssl, 10-% pacTBop cepHOii KHCIOTHI, 5% pacTBOp cynabharta Mmeau
(I1); peaktur CenuBaHOBa, THAPOKAPOOHAT HATPHUS (CYXOH).
Oobopyoosanue: Bonsubie 0anu, Tepmomerpsl (100 °C).

B npoOupky HanuBaroT 3 MiI pacTBOpa caxapo3bl M MPUOABISAIOT 1 MII pacTBOpa CEpPHOM KUCIIOTHI.
[TosmydeHHBI pacTBOp KHUIATAT B TeueHHEe 1—2 MUH, 3aTeM OXJAXJIAlT W JIeNAT Ha JBE YacTu.
[TonoBuHY pacTBOpa HEHTPAIM3YIOT W NPUIMBAIOT PaBHBIM 00beM 5% pacTBopa cynabdara meau (1) u
HarpeBaroT BEPXHIOK YaCTh >KUAKOCTH JI0 HAYMHAIOIIETOCs KUICHMSL. W3mensiercss 11 okpacka
peaknMoHHON cMecn?

B npyroit npo6upke HarpeBaroT cMech 1,5 Ml pacTBopa caxapo3bl ¢ paBHbIM 00beMoM 5% pacTBopa
cynbdara meau (I1). CpaBHUBAIOT pe3ynbTaThl OMbITA — PEAKIHI0 caxapo3bl ¢ 5% pacTBOpoM cynbdaTa
meau (1) o ruaposnsa u nmocne ruApoIu3a.
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OOmwscaute npouecc. Hanumure ypaBHEeHHE peakiuu MprOaBiIsIoT 1 M1 pacTBOpa CEpHON KHCIIOTHI.
[lonyueHHBIl pacTBOp KHUOATAT B TEUY€HHE |—2 MMH, 3aT€M OXJAXKIAOT M JENIAT Ha JBE YacTH.
[TonoBuHY pacTBOpa HEHTPAIM3YIOT W NPUIMBAIOT PaBHBIN 00beM 5% pactBopa cynabdara meau (1) u
HarpeBaloT BEPXHIOK YaCTh KUAKOCTU J0 HAYMHAIOLIEroCs KHUIICHUS. N3meHnsercs oM okpacka
pEaKIMOHHON cMecH?

B apyroit npoOupke HarpeBarT cMech 1,5 MIT pacTBopa caxapo3bl ¢ paBHBIM 00beMoM 5% pacTBopa
cynbdara meau (I1). CpaBHHBAIOT pe3ysIbTaTHl OIMBITA — PEAKIUIO caxapo3bl ¢ 5% pacTBopoM cyibdara
menu (1) mo ruaponusa u mocie ruApoIM3aruapoIin3a caxapossbl.

Bropyro moNOBHHY THApOIU3aTa Ccaxapo3bl HCIOIB3YIOT Ui OOHapyKeHUs (PYKTO3bI (KETO3BI)
peaknueii CenuBanoBa (cMm. ombIT 1.3.). TlapamiensHo mpoBoaaT peakinio CeauMBaHOBA C PacTBOPOM
HETUJPOJIU30BAHHON Caxapo3bl.

Uro Habmonaere? Hannune Kakoro BellecTBa MOJATBEPKIACTCS MPOAEIaHHON — peakuuein?

CnenaiiTe BBIBOJI O CTPOEHUU MOJIEKYJIbI CaXapO3bl.

JKCNepUMEHTAIbHASA 3a]a4a.

B Tpex npobupkax HaxoAaTCs pacTBOPBIL: a) TIIIOKO3bI, 0) caxapo3bl, B) rnuuepruHa. Onpeaenure npu

ITOMOIIY KaY€CTBEHHBIX PEAKIINI, KAKOE BEIIECTBO HAXOIUTCS B KaX /101 MpoOupKe.

Bonpocs! u 3a1aHus 1J1si CAMOKOHTPOJISI

1. Harmumure ¢dopmynsl: a) o — D - rmrokonupanosuin - (1— 2) — B — D - ppykrodypanosuna,

6) a-D-rmoxonupanosun - (1— 4) -a-D-raokonupanossl,

B) B -D-ranakronupanosun - (1— 4) -a-D-riarokonupaHo3sl.

2. Hanmmure TayroMepHbie GOPMBI JTaKTO3bI, MATETO3bl. BO3MOXKHBI 7T TayTOMEpHBIE (POPMBI
caxapo3sbl.

3. Kakue coeannenus o06pa3yroTcs pu THIPOJIN3E: MAIbTO3bI, CaXapo3bl, TAKTO3bI.

4. Kakue coequHeHHs 00pa3yroTcsi, €ClIM MaJbTO3y U JIAKTO3Y MOJIBEPTHYTh JEHCTBUIO: a) BOJIBI (B
MPUCYTCTBUU CEPHOU KUCIIOTHI), 0) THUAPOKCHIOM MM (MpU HarpeBaHUU U 0€3), B) ITHIIOBOTO CIUpPTa
(B IPUCYTCTBUM COJISTHOM KHCIJIOTHI), T') M30BITKA HOTUCTOTO METHIIA.

5. B yem cX0JCTBO U pa3inuune XUMUYECKUX CBOMCTB caxapo3bl U MaJbTO3bl B OTHOIIEHUH K
TUAPOJIU3Y, CIUPTaM, THAPOKCUAY MEU (IIpU HAarpEBaHUN).

6. Kak onpenenuts MopsiioK CBSA3H MEXKIY OCTaTKaMU MOHOCAXapHI0B B MOJIEKYJIe MalIbTO3bI?

OnpiT 3. CBoOlicTBA MOJIMCAXapPUI0B (KpaxmaJia)

Obopyoosanue: MeTAIIINYECKUN IITATUB C KOJIBbLIOM; acCOECTUPOBAaHHAs CETKA; CIIUPTOBKA (TOpesKa);
POOUPKOIEpKaTENb, CTAKaH BMECTUMOCTBIO 50 MJI, MPOOUPKY; CTEKIITHHAS MaJ0YKa; TUIETKA;
CTEKJISTHHAS JIOTIATOYKA.

Peaxmuent: xpaxMalibHbIH KIIeiicTep, CIMPTOBOM pacTBOp iona; 5% pactBop cynbhara meau (11);
10% pacTBOp rUAPOKCUAA HATPHUSI; pACTBOP CEpHOM KUCIOTHI (1 :5).

IIpuroroB/ieHne KpaxMaJbHOr0 KJieiicTepa.

OnHy CTEKJIIHHYIO JIOTIATOYKY Kpaxmaja IOMECTHTE B IIPOOUPKY M MpHileiTe 2 M BOJBI.
Conepxxumoe mpobupku B30Oostaiite. UTo MOXKHO CKa3aTh O paCTBOPUMOCTH KpaxMaia B BOJE IIpU
KOMHAaTHBIX ycnoBusx? Teneppb BbuieiTe HEOOIBIIMMHU TOPLUAMU COJIEPKUMOE TPOOUPKHU (TIpH
MIOMEUIMBAHNN) B CTaKaH ¢ 5— 6 M1 ropsiueit BoJipl. [lomyueHHbIN KpaxMaibHbIN KiIeHcTep — KOJUIOo-
UJHBI PacTBOP - UCIOJB3YUTE Ul IPOBEACHUS IOCIEAYIOLIUX OIBITOB.

OO6b1uHO 1 paboThl TOTOBAT 0,5% pacTBOp Kpaxmaia.
3.1. KayecTBeHHasi peaknus Ha KPaxMall.

K 1 M1 kpaxManbHOro kieictepa B poOupke nprudaBbTe KarlIo CIIUPTOBOro pacTBopa oaa. Kakyro
OKpacKy IpHMHHUMAET pacTBop? HarpeliTe pacTBOp: MOCTENEHHO OKpaluBaHue ucuesaer. [Ipu ocTeiBaHnn
pacTBOpa OKpalIMBaHUE CHOBA BOccTaHaBIUBaeTCs. OTCI0/1a BBIBOJ: ITPU KaUECTBEHHOM OIIPEEIIEHUN
Kpaxmalia He cJIeJlyeT HarpeBaTh pacTBOP (MJIM TBEPAbI MPOIYKT, COJACPIKALIMNA Kpaxmall).

3.2. Jloka3aTeJbCTBO OTCYTCTBHS BOCCTAHABJIMBAKOLIEH CIOCOOHOCTH Y KpaxMmaJa.

16



Buecure B mpobupky 1 mu1 kpaxmanbHOro Kieicrepa, | mi pactBopa cynbdara menu (1) u 2 mn
pactBopa ruapokcuaa Hatpus. CMech Harpeiite, He 10BO/IA ee 10 KUTIEHH.

[Tpoucxonut mu Boccranosienue rugpokcuaa meau (1) kpaxmanom? Ilouemy oOpasyercs yepHbIi
ocanok? Kakos ero coctaB? OmbIT yOeXIaeT B TOM, YTO B MOJIEKYJIaX Kpaxmajia MH3EPHOE YHCIIO
BOCCTaHABJIMBAIOIINX TPYIII, HE 0OHapyKuBaeMbIx ruapokcuaom meau (11).

3.3. KuciioTHbIi TrHAPOIH3 KpaxmaJa.

Peaxmuewr: 1-% xpaxmanbsubiii kieiictep, 10-% pacTBop cepHOM KUCIOTHI, pa30aBI€HHBIN PaCTBOP
Jlrorons, 10-% pactBop ruzgpokcuna HaTpus, 5% pactBop cyinbdara meau (I1).

Obopyoosanue: xonndeckue xKoyosl (50 mur), munerku, MepHbie THIUHAPH (50 1 10 M),
¢baphopoBsie yanIku, HHAUKaTOpHAs GeHoTarenHoBas Oymara.

B xoHnueckyro kos0y emkocThio 50 Mt HaimuBaroT 20—25 M1 KpaxMaiabHOTO Kielcrepa u 3—5 M
pacTBopa cepHOM KUCIOThL. B 7—8 mpoOupok HaimBaroT 1o 1 Mi1 oueHb pa3z0aBiIeHHOTO pacTBOpa Hojia B
nouae Kaus (CBETIIO-KENTOTO IIBETa), MPOOUPKH CTABAT B IITATHB. B mepByro mpoOupky BHOCAT 1—3
Karuid MOJrOTOBICHHOTO JIJIsl OTIBITAa pacTBOpa kpaxmaia. OTMedaroT 00pa30BaBIIYIOCS OKPACKy. 3aTeM
KOJIOY HarpeBaroT Ha acOECTOBOM ceTke HEeOOIBIINM TuTaMeHeM ropenku. Yepes 30 ¢ mocie Havyaia K-
MIeHHsI OTOMPAOT NHUIIETKOW BTOPYIO IPOOY pacTBOpa, KOTOPYIO BHOCST BO BTOPYIO IPOOUPKY C
pacTBOpoM Hoa, mociie BCTPAXUBAHUS OTMEUAIOT IIBET pacTBopa. B ganpHeliem oTOUparoT mpoobl
pactBopa depe3 Kaxabie 30 ¢ U BHOCAT UX B MOCJIENYIOIINE MPOOUPKH C pacTBOpoM Hoaa. OTmedaroT
MOCTENIEHHOE U3MEHEHHE OKPACKH PACTBOPOB MIPU PeaKIuy ¢ HooM. M3MeHeHne OKpacKu MPOUCXOTUT B
CIICAYIONIEM TOPSITIKE:

Howmep mpo6st Oxkpacka ¢ nojiom

Cunss
Cune — puonerToBas

Kpacho - ¢puoneroBas
KpacHoBarto-0ypas
OpanxeBas
OpankeBo-xenTas
Kenras (uBer mona)

~Noobk~,wDN

[Toce Toro Kak peakiiMOHHAsI CMECh MIEPECTAHET JIaBaTh OKPACKY C OI0M, CMECh KHITATAT erie 2—3
MHH, TTOCJIC YeT0 €€ OXJIAKIAIT U HEUTPAIU3YIOT paCTBOPOM THIPOKCHIA HATPHUSI, T0OABIISIS €ro 1o
KaIuIsiM JI0 IIEJIOYHOM peakiuy cpeibl (MOSBICHUS PO30BOM OKPACKU HA MHAMKATOPHON Oymare).

YacTp MIEI0YHOT0 pacTBOPa MEPEIUBAIOT B MPOOUPKY, CMEIIUBAIOT C PAaBHBIM 00BEMOM CYyJb(aTa
MEIM U HarpeBarOT BEPXHIOK YaCTh KUJKOCTH JI0 HAUMHAIOIIETOCS KUIICHUS.

Bomnpocer:

Brimamaer nu kpacHsIit ocanok okcuaa meau (1)?

Hanumure YpaBHCHHUEC PpCaKIUNU THUAPOJIM3a KpaxMallda, YKaAKHUTC IHIPOMCEKYTOUYHBIC H KOHEYHBIN
IMPOAYKTHI.
O6L$ICHI/ITC, nmoyeMy B HponecCe TUApOJIin3a U3MCHACTCA OKpacCcKa ruApojn3ara ¢ HOI0 M.

IKcnepumenmanvuasn 3aoaua.
B Tpex mpoOupkax HaxoaaTcs: a) Kpaxmai, 0) caxaposa, B) MalibTo3a. C TOMOIIIBbIO Ka4€CTBEHHBIX
peaxiuii onpeaenuTe, B Kakoi mpoOupKe HAXOIUTCS KaKoe BEIIeCTBO.

BOHPOCBI 1 3aJaHUA T8 CAMOKOHTPOJIA
1. Hamuinre cxemsbl 06p3.30BaHI/I}I Kpaxmajla W NCJUIFOJIO3bI. OObBscHUTE pas3jimyusa B

CTPOCHHHU 3THUX IOJUCAXAPUIOB.
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2.  Hamummure cxeMbl 00pa3oBaHMs aMHUJIO3bI M aMHJIONEKTHHA. Kak CBS3BIBAIOTCS MEXIY

cOoOOM IeNH B TOYKE Pa3BETBICHUS B MOJICKYJI€ aMUJIONCKTHHA?

3. Ilouemy kpaxmai M IEIUII0I03a HE OKUCIIAIOTCS CIa0BIMU OKUCITUTEISIMU?

4.  Hanumute cxemy 00pa3oBaHUsl UHYJIMHA, IOCTPOCHHOIO B OCHOBHOM YacTH M3 OCTAaTKOB

a-PpyKTOPYypaHO3HI, CBA3aHHBIX B TIOJOKECHUHU 1-2.

5. Hamummmre cxembl 00pa3oBaHUS TMOJHBIX 3()HUPOB IEIUTIOJIO3BI: a30THOKHCIIOTO
YKCYCHOKHCJIIOTO.

Temwt 0oxknaooe/pecpepamos:

1.«KopmyckymnsipHasi KOHIIETIIUS OIHCAHUS TIPUPOJIBI».
2.«OCHOBHBIE 3aKOHBI XUMHI.

3. «Ku3Hb, Kak OMOJIOTUYECKHIA KPYTOBOPOT BEIIESCTBY.

4. «CoBpeMeHHbIE IPEJCTABIECHUS 00 IBOJIIOLNN KUIHI.

5. «310poBBE U PaOOTOCTIOCOOHOCTHY.

6. XHUMHYECKOE OPYKHE U €T0 TTOPaKAroNINe (GaKTOPHI.
7. buonoruyeckoe opyXue U ero nopaxaromue GakTopsl.

8. O 3HaueHUH 3I0POBbS YETOBEKA U 37I0POBOTO 00pa3a KU3HH.

KavecTBeHHBIN aHAJIHU3 OPraHUYECKUX COCAMHEHUN M0 (PYHKIHUOHAIBHBIM
rpynmnam.

@yHKIHMOHAJIbHAS TPYIIA — 3TO aTOM WJIM IpyNIia aTOMOB HEYTJIEBOIOPOIHOTO
XapakKTepa, KOTOpbIE OMPEAENSAIOT IPUHAIIEKHOCTh COCIMHEHUS K ONPEAEICHHOMY

KJ1accy.
OYyHKIMOHAJIBHBIC TPYIIIBI 00J1a1aI0T BEICOKOW PEAKIIMOHHON CITIOCOOHOCTHIO U
JIETKO B3aUMOJEHCTBYIOT C Pa3JIMYHBIMU PEAKTUBAMU C 3aMETHBIM aHAJIUTUYECKUM

s ekToMm.

OcHoeHble ¢yHKl(u0HaJleble Zpynnbsl U Kiaccol

op2anudecKux CcoOeOuHeHuUll

(pyHKnuoHaIbLHASA Ha3BaHHe KJiacca
rpynma

u
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—F, —CI, —Br, —I(—Hal) — TaJIOTCHOMIPOW3BOIHBIC

raJIOr€HbI
—OH — ruapokcuiabHas CIUPTHI, (EHOJIBI
—OR — ankokcuiibHas IpOCThIe 3PUPHI
—SH — tnonpHas THUOJIBI
—NH — amuno- AMUHBI
4 @)
HUTPOCOEIUHEHUS
O Hurpo- P a
N aJIbaETUIbI
C=0 xapOoHmIbHAS ACTHIL
/ KETOHBI

/)

—C
OH  kapGokcubHas KapOOHOBBIE KUCIIOTHI
R—Cé—)O—Rl CJIOXHBIE d(DUPBI
O
—S—OH cynbdo- CYNb(OKUCIOTHI
O

B 1aHHBIX METOAMYECKUX YKa3aHUSIX NPUBOASATCA TEOPETUUECKUE OCHOBBI
KaueCTBEHHOT'O aHAJIN3a OCHOBHBIX KJIACCOB OPraHMYECKUX COCIMHEHUM, C IPUBEICHUEM
HauOOoJIee YacTO BCTPEUAIOIIMXCS B AaHATUTUYECKOM MPAaKTHUKE METOIMK C yKa3aHUEM
XUMHUYECKHX PEAKLIUM.

1.Peaknuu ¢ a30THCTOI KHCJIOTOIA.

a) nepBUYHbIC aJU(paTHIECKHEe AMUHBI, IIPU JICMCTBUU A30TUCTOU KUCIIOThI, PEArUPyIOT
C BBIJICJICHUEM A30Ta.

Memoouka:

B npoOupky HanmBatot 1 M uccneayeMoro BemecTsa, 3ateM npuiauBatot 1 v 10%
pacTBOpa HUTPUTA HATPUSL.

[Ipu noOaBieHNN K peaKIMOHHON CMECH HECKOIbKHUX Kameib JIEASTHON YKCYCHOM KUCIOTbI
BBIJICIIIETCS a30T B BUJE MEJIKUX ITY3bIPbKOB.

NaNO; + CH3;COOH— HNO, + CH3COONa
R—NH; +O=N—OH —R—OH + N31 + H;0
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0) BTOpruHbIe aJndaTudeckne aMUHbI B JaHHBIX YCIOBUSAX (OIbITa) 00pa3yroT
HUTPO30MPOU3BOIHBIE.

R,NH + HONO —Ro>N—N=0 + H,0O

AHaJOTMYHO PEarupyroT apOMaTUYECKUE BTOPUYHBIE AMHHBI.

HuTtpo3oaMuHbI — )KHJIKOCTH OYpOro 1[BETa, B Psiji€ CIy4yaeB BO3MOXKHO BbINaieHUE 0€10T0
WIN KENTO-0ypOoro XJI0NbEBUIHOIO OCAIKA.

B) YHCTO ajupaTHYecKue (KaK U YUCTO apOMATHYeCKHe) TPeTbMYHbIe AMUHBI C
a30TUCTOU KMCIIOTOU HE pearupyror.

2.M3ounTpWiIbLHas mpooda. (Tsra!)

SBnsgeTcs Ka4eCTBEHHOM peaklneil Ha MEPBUYHBIE AMUHBI.

Memoouka:

B npo6upky BHOCAT HECKOIBKO KPUCTALTUKOB COJISTHOKHUCIION COJTM aMUHA, TO0aBISIOT 2-
3 karum xjopodopma u 1 Mt 15% criupToBOro pactBopa rujapokcuaa kaus. CMech
OCTOPO’KHO HarpeBaroT. [1osBsieTcsl XapaKTEPHBIN HEMPUSI THBINA 3armax U30HUTpPUIIA.
MB3oHUTpUI 10BUT, TOATOMY TIOCJIE OKOHYAHUS OMBITA €r0 TUIPOIU3YIOT, IPUIIMBAs B
OXJIAXIECHHYIO MPOOUPKY, COMEPIKAITYIO0 U3OHUTPHII, 3-4 MJI KOHIIEHTPHUPOBAHHOU
COJITHOM KHCJIOTEHI.

B menouHoit cpesie U3 cojin aMuHa CBOOOIHBIN aMUH:

[R—NH3]*Cl + KOH — R—NH; + KCI + H;0

[TepBUUHBIN aMHH pearupyeT ¢ XJIOPoPOpPMOM U U3OBITKOM IIETI0UYH ¢ 00pa30BaHUEM
MN30HHUTPHUIIA:

R—NH, +CHCl; + 3KOH —R—N= C + 3KCI + 3H,0

3.0OTKpbITHE NEPBUYHBIX M BTOPUYHBIX aTu(aTHYeCKUX AMHUHOB NPO00ii ¢
Hutponpyccugom Hatpus [Fe(CN)sNO]

[lepBuunbIe anudaTdecKne aMUHBI C allETOHOM ¥ HUTPOIPYCCHUIOM HATPUs 00pa3yroT
COEIMHEHUS, OKPAIICHHBIC B KPACHO-(HOJIETOBBIH IIBET.

Bropuunsblie anudaruueckue aMUHbI IIPU B3aUMOJICUCTBUU C abACTHIOM U
HUTPONPYCCHUIOM HATpUsl 00Pa3yIOT COCAMHEHUS, OKpPAIlIEHHbIE B CUHE-()HOIETOBBIN
LIBET.
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Memoouka:

a) CMEIIMBAIOT | KamIo aleToHa ¢ Karjied CBeXenpuroToBieHHoro 1% pacrsopa
HUTPOIIPYCCHJIa HATPUS U NPUOABISAIOT 1 KaIIio UCIBITYEMOI'O BEILIECTBA.

B cnyudae mpucyTCTBUS EPBUYHOIO aMHHA MOSBIISAETCA KPACHO-(HOJIETOBAs OKpacKa.

0) Karuio UCCeyeMOro BEIeCTBa CMEIINBAIOT C OJJHOM Karulei CBEKENPUroTOBIEHH OTO
1% pacTBOpa HUTpONpyccuaa Hatpus, coaepxaiiero 10% (mo o6beMy) yKCyCHOTO
anbJeruja.

Cwmech nofuienayuBarot, 100asiss 2 kamm 5% pactBopa kapOoHaTa HATpUS.

[losiBnenue cuHe-PpuoseToBON OKPACKU CBUIETENBCTBYET O HAIMYUU BTOPUYHOTO
anudaTuIecKoro aMuHa.

4.OTKpbITHE TPETHYHBIX AMHHOB PeaKIUsIMU KOMILIEKCO0Opa30BaHUs.

Tpernunble aMuHBI (Kak audaTUIeCKue, TaK U apoMaTHUYECKue) 00J1aIatl0T pe3KO
BBIPAKCHHBIMU CBOMCTBaMHU U3-3a HETOJICJICHHOM
napsbl 3JIEKTPOHOB y aTOMa a30Ta.

R—ITI—R
R

TpernuyHbIe aMHHBI JIETKO 00pa3yOT KOMIUICKCHBIC COJTH C METAJlJIaMH, BBIITAIAfOIIHE B
0CaJIoK.
PeakTrBaMU SBIISFOTCS TaK Ha3bIBaGMBIE «OOICANTKAIONIHBIC PEAKTUBBI», T. K. BIICPBBIC
OBLIN TPETIOKEHBI I UACHTU(UKAITIHN aJIKAIIOUIOB.
®dopMyIIbl HEKOTOPBIX PEAKTUBOB M aHATUTUYECCKUE 3P (DEKThI peakluii IPUBEICHBI B
Ta0JIUIIE:

dbopmyina u MUKPUHOBAS pEaKTuB pEaKTuB pEaKTuB

Ha3BaHUE KHUCJIOTa Maiiepa bymapna Hparennopda

peakTuBa (2,4,6 KaHgl4 Kls KBil4
TPUHUTPODEHOIT)

AHATMTUYECKUM | )KENTHIA 0CaJOK | Oemblii OypbIit OpaH>KEBBI

s ekt 0CaJI0K 0CaJI0K 0CaJIOK

Memoouka:

K 0,5 M pactBOpa uccliienyeMoro BemecTBa npuOaBiisitoT 1-2 Kariu peakThBa.
HaGmromaercs BoimaieHne ocaaka.

R— —NH, + NaNOQO, + 2HCI| — NCI +2H,0 +
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+[R —N=N]CI

2. ONa
+ [R— —N=N]CI + —
ONa
R—©N=N + HCl
Memoouka:

['otosiT pactBop 0,2 T cynbhanunoBoi kucaotsl B 0,5 mit 2H pactBopa enkoro Harpa
(py HarpeBaHUM) U KaIUTIO TOJYYEHHOTO PACTBOPA HAHOCAT Ha GUIBTPOBAIHHYIO
Ooymary. Ha obpasoBasmieecs nsatHO ka0 10%-Horo pacTBopa HUTpUTA HATPHUS, KarlIio
1H comnsHOM KUCIOTHI, a 3aTeM Karutio pacTBopa B-Hadrona B 2H eakom Hatpe.
[TosiBrIsIETCSL OpaHKEBOE OKPAIIMBAHHUE.

0) onpeesieHUe BTOPUYHOM, TPETHYHON APOMATHYECKOM aMHUHOT PYIIIbI
omnpejeJeHNe TPETUYHOH ;KHPHOAPOMATHYECKOH AMUHOTPYIIIIbI.

XKupHoapomaTiuieckue aMUHBI P 00pabOTKE a30TUCTON KHCIIOTOM 00pa3ytot C-
HUTPO30COCTUHEHHUS:

2 R—N*— + NaNQO; — NaCl + H,O +
Cl

+ R—N* =N—OH
Cl

KENATO-OypbIi LIBET

Memoouka:

22



B npoOupky ¢ npoOkoit 700aBis0T 1 KA uccaeayeMoro BemecTsa (H-p
JUMETUIAHWINH) U 2 Karuld KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOTHI.

CopnepxxuMoe TpOOUPKHU OXITAKIAOT XOJIOIHOM Bo1oM. 3ateM n00aBisAr0T 2 kamu 30%-
Horo pactBopa NaNO; .

[Tocne noGaBneHus KaXk10M Karjau IpOOUPKY 3aKpbIBAIOT MPOOKOM, CUIILHO BCTPSIXUBAIOT
U OXJIAKIAIOT XOJO0AHON BOJOH.

CMech OKpalIuBaeTcs B AKENTO-0yphlil LIBET, BCIEACTBUE 00pa30BaHUs COJITHOKHUCIION
COJI MI-HUTPO30AUMETUIaHIIINHA.

Jist BBIIETEHUS] CBOOOHOTO M-HUTPO30AMMETHIIAHUIINHA, B TPOOUPKY MPUOABIISIOT 11O
KaruisiM 5% pacTBop cozibl 10 00pa30BaHUs 3€JIEHOM OKpacky, a 3aTeM 2 Ml 3pupa u
BCTPSIXUBAIOT.

D¢dupHbIil crioil npuobdpeTaeT U3yMpPYyIHO-3€JIEHYI0 OKPACKY M-HUTPO30JUMETHUIIaHUIMHA.

2R,—N*— =N—OH + Na,CO3; —NaCl + CO,+ H,0 +
Cl

2R,—N* N=0
Cl

IMI-HUTPO30AUMCTHUIIAHUJINH.

Pe3yabTaThl 0)OPpMUTH B BUHE TAOJIMIBI :

No Uccnenyemoe YpaBHeHHE peakuuu AHaTUTHYECKUM
11 BEIIIECTBO s dekr
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Jlureparypa:

OcHoBHas JuTEpaTypa:
1. dposmoB, A. A. Xumus [DnekTpoHHBIA pecypc] : yuebHoe mocobue mis CIIO / A. A. lposnos, M. B.
Jpo3noBa. — DIIEKTPOH. TEKCTOBBIC JaHHble. — CapatoB : Hayunas kawmra, 2019. — 317 ¢. — 978-5-
9758-1900-0. — Pexxum nmoctyma: http://www.iprbookshop.ru/87083.html
2. BaiitHep B.B. Xumust [OnekrponHslii pecypce] : yuebnoe mocodue / B.B. Baiitnep, E.A. HukoHeHko.
— DJEKTpPOH. TeKCTOBbIe MaHHble. — ExatepuHOypr: Ypanbckuii denepanbubiii yauepcutet, 2016, —
132 ¢. — 978-5-7996-1780-6. — Pexum moctyna: http://www.iprbookshop.ru/66217.html 9bCmoura;
JlonoJHUTe/IbHAS JINTEpaTypa:
1.Xumust [DneKTpoHHBIN pecypc]: yueOHoe nocodue /. — DIEKTPOH. TEKCTOBbIE JaHHble. — BopoHex:
BopoHexckuii TocyaapcTBEHHBINH apXUTEKTYpHO-CTpouTenbHbIN yHUBepcuTeT, DbC ACB, 2016. — 92 c.
— 978-5-890040-579-1. — Pexxum noctyna: http:/ www.iprbookshop.ru/59133.html D5C

2. Xumus [DneKTpoHHBIM pecypc] : yuebHoe mocobue / A.M. Jlanuwnenko [u np.]. — DIEKTpoH.
TeKcToBbIe naHHble. — HoBocubupck: HoBocuOupckuil rocy1apcTBeHHbIN apXUTEKTYPHO-CTPOUTEIBHBIN
yauBepcuretr (Cubctpuu), 2016. — 261 c. — 978-5-7795-0775-2. — Pexum pgocryna:

http://www.iprbookshop.ru/68898.html 9bC

3. Mapmankun M.®. Xumus [OnexkTpoHHBIH pecypc] : yueOHoe mocobue / M.®. Mapmankun, W.C.
I'puropsan, JI.H. KoBaneB. — OnekTpoH. TekcToBble maHHble. — CtaBpomnonb: Ceepo-KaBkazckwuil
benepanpHbIii  yHUBepcuTer, 2016. — 228 c¢. — 2227-8397. — Pexum pocryna:
http://www.iprbookshop.ru/63225.html

NHTepHeT-pecypcehl:

1.www.elementy.ru — caift «aeMeHTBI GOIBIIOH HAYKH. DHIMKIONEIUS

2.http://ru.wikipedia.org/wiki - MaTteprer-sHImkioneaus testpilot.

3.http://www.nkj.ru — caiit sxypnana «Hayka 1 ®Ku3HbBY.

4 .http://www.znanie-sila.su — caiit sxypHana «3HaHHE — CHITaY.

5.http://technicamolodezhi.ru — caiit sxyprana «TexHUKa — MOJOAEKI».

6. http://www.popmech.ru — caiit sypnana «IlonynspHas MeXaHHKA.

7.http://ihst.ru — caitr Uucturyra ucropun xumuu u texuuku um. C.1. Basuiosa PAH (MUET PAH)
8.http://vivovoco.rsl.ru/VV/JOURNAL/VV_VIET.HTM - caiir xypHana «Bompocsl HCTOPUM XMMHHU ¥ TEXHUKI.
9.http://naturalscience.ru — caiit «Xumusi. CIipaBOYHHK €CTECTBEHHBIX HAYK.
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