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ITosscHUTENLHAA 3alIMCKA

HpaBnna TeXHUKH 0€30MaCHOCTH npu paﬁoTe B XHMHYECKOH ﬂaﬁopaToplmn OKa3aHue

nepBoOM MOMOIIM

O0mme npaBuJa:

1.
2.

4.
5.

Kareropuuecku 3ampemaercst pabotaTb OZHOMY B XUMHYECKOH J1a00paTOPHH.

Bo Bpemst paboTbl HEOOXOIUMO COONIOIATh YUCTOTY, THIIUHY, MOPSIOK M MPaBUJIa TEXHUKU

0e30MmacHOCTH, pabOTaTh TOJHKO B XajaTax.

[lepen pabGoToii HEOOXOIUMO O3HAKOMHUTBCS C COJEp)KAHHEM JabopaTOpHO paboTHl,

IIPOBEPUTH HAJTMUHME HEOOXOIUMOT0 000PYAOBaHUS U PEAKTHUBOB.
TouHo cobar0AaTh NOPSIIOK U MOCIIEI0BATEIbHOCTD ONepaluid, YKa3aHHBIX B PYKOBOJICTBE.

Bce 3anucu B JKypHaJIax ACJIaTh Cpa3dy KE IOCJIC OKOHYAHUA OIIbITA.

[IpaBuia noJib30BaHMs peaKTUBAMM M IPpUdOpaMu:

l.
2.

4.

Heo6xonuMmele a1 paboThl peaKTUBBI BBICTABIISIOT HA MOJIKH Ja00paTOPHBIXCTOJIOB.

Ha Bcex OaHkax, CKISHKax W JPYrod IMOCyAE, TZ€ XPAHATCS PEaKTHBBI, JOJDKHBI OBITH
ATUKETKHU C YKa3aHHEM Ha3BaHUS BEIECTB.

CKJISSHKU C BellecTBaMHM U pacTBOpaMH HEOOXOIUMO OpaTb OJHOW pyKOH 3a TOpJIBIIIKO, a
JIpYrof CHU3Yy NOJJEPKUBAs 3a JHO.

Bo u36exxanue BbIOpachIBaHUS KUAKOCTU U3 MPOOUPKH MPU HArpeBaHUHM HEOOXO0IUMO:

® JCIOJIB30BaTh P pabOTe C HEPACTBOPUMBIMHU B BOJIE BEIIECTBAMU CyXU€ MPOOUPKH;

® HarpeBas IpoOMpPKY, HaJl0 HAIIPaBUTh €€ OTBEPCTHE B CTOPOHY OT ce0s U OT cocena;

® JepKaTb HpO6I/IpKy HC B BEPTUKAJILHOM, a4 B HAKIIOHHOM IIOJIO’KCHUH, HCIIPCPBIBHOBPpAIlad e€ BO

n30exaHue YaCTUYHOTO Meperpena.

5.

[Ipu pabote ¢ ra300TBOAHON TPYOKOH HEOOXOIWMO YOWpPaTh TOPENKY H3-TOJ MPOOHPKH CO
CMECBIO TOJIBKO TOCJIE TOro, KaKk KOHEIl ra300TBOAHOM TpYOKH yHa-JE€H U3 MPOOUPKH —
NpUEMHHKA C KHUKOCTBIO.

Hroxatb peakTuBbl B 1a00paTOpUu HYXKHO, HalIPaBJIssA K ceOe maphbl MM ra3 ABMKECHUEM PYKH
[lpn pacTBOpeHHH cienyeT NMPHINBATh CEPHYIO KHCIOTY K BOJE TO KaruisiM, BCE Bpems,
nepeMeIBasi BemeCTBA.

Paborty ¢ apupamu, cnupramu, 6E€H30JI0M TPOBOAUTH BIAIN OT OTHS.

Bce ombITel ¢ CHIIBHO NaxHynmuMu U AO0BHUTBIMU BCHICCTBAMHU IPOBOAWUTHL B BBITAXKHOM

mkady.

e (O moboM, caMOM HE3HAYUTEIHLHOM HECYACTHOM CJIydae CIeAyeT HEMEICHHO COOOIIUTH

[IPENOAABATEIIO U IIPUHATH MEPHI IEPBOM IIOMOILM: ITPH TEPMUUECKUX OXKOTax MOPAKEHHOE MECTO



HY’KHO CMOYMTH PaCTBOPOM TaHWHA BCIUpPTE WK 2% pacTBOPOM II€pMaHraHaTa Kajusl.

® [IpU XMMHUYECKHX 0XXOTrax HEO0OXOAMMO, MPEXAE BCEro, yAAINTh C KOKHM BEIIECTBO, BBI3BIBAIOIIEE
0’KOT', 1 00paboTaTh COOTBETCTBYIOIIUM 00pa30M:

a) MPH 0XOTax KUCJIOTOH WM MIEIOYBI0 MPOMBITh MOPAXKEHHOE MECTO CHIILHOW CTPYEH BOIBI, a
3aTeM HeHTpanu3oBaTh KHUCIOTY 1% pactBopom ruapokapboHara HaTpus, ménous — 1% pactBopom
YKCYCHOM KHCJIOTBI;

0) npu oxorax 6pomoM nopaxxéHHoe Mmecto oopadorats 10-20% pacTBOpoM THO- Cyb(haTa HATpuUs,
CMBITh OOJIBIIMM KOJIMYECTBOM BO/IbI, @ 3aT€M HAJIOXKUTh TAMIIOH, CMOYEHHBIH 5% pacTBOPOM MOUYEBUHBI;

B) TIpU OXKOTaxX >KUAKKUM (EHOJIOM TOOCNEBIINN y4aCTOK KOXH PAacTepeTh TIIMIEPHHOM JI0

BOCCTAHOBJICHUS €0 HOPMAJIbHOT'O IIBETA U HAJIOKHUTH MapHeBI)If/'I TaMIIOH, CMOYCHHBIN TJIMLICPHUHOM.

® cCiIM KUCJIOTa WJIM IIEJI0Yb IMOMaid B TJia3, TO CJIEAYET TIIATeIbHO MPOMBITH €ro BOJIOH,a 3aTeM 2%
pacTBopoM OOpHOHM KHUCIOTHI (U1 HelTpanuzanuu ménoun) uiu 2% pacTBOpPOM THApoKapOoOHaTa

HaTpus (111 HEUTpaIu3aui KUCIOTHI).

® [Ipu 1ope3e PyKH, €CIM B PaHy IO KyCOYeK CTEKJIa, NMPEXkAe BCEro, HEOOXOJUMOIHHIETOM

YIAIUTh €r0

® | 3aTeM cMa3aTb paHy CIIMPTOBBIM PaCTBOPOM HoOJa M HAJIOKUTH NMOBA3KY. Eciu kpoBoTeueHue cpasy
HE IIPEKpallaeTcsi, HaA0 MPWIOKUTb K paHe KyCOUYeK KpPOBOOCTAHABIIMBAIOIIEH  BAaThbl
(rurpockonuueckas BaTa, HponuTaHHas 1% pacTBopoMm xyopunaa kene- 3a). Ilpu cuibHOM
KpOBOTEUEHHHM HAJ0 BPEMEHHO MEPETSHYTh PYKY XI'YTOM U3 pe3u- HOBOW TpyOku. Kak Toibko
KPOBOTE€UYEHHE OCTAHOBUTCS, JKI'YT CJIEyeT HEMEIJIEHHO CHSITh
JlabopaTopnasi padora Nel
Tema 2.2. DiieKTpouTHYECKAS AUCCOUMALMS U HOHHBIH 00MeH
Llenb: UccnepoBaHne TMNOB (MO COCTaBY M KOAMYECTBY MCXOAHbIX M 06pasyloLLMXCA BeL,ecTs) M
NPM3HAKOB XMMUYECKUX peakunii. lNpoBeaeHne peakumin MOHHOro obmeHa, onpeaeneHne cpenpbl
BOAHbIX PAaCTBOPOB. 33ZjaHMA HA COCTaB/IEHMNE MOHHbIX PeaKLUiA
OoOopynoBanmne u peakTtuBbl: coaa, 1% pactBopel NaOH, HCI1, xnopuna amomMuHus, XJIopuaa
Kenesa, cynabdara Mmean, cynbdarta maraus, mopomok CaO, makMmyc.
Kucj10THO-0CHOBHBIE CBOIICTBA OKCH/I0B
PacTBOpuTE B BOZIE€ B OIHOI MPOOUpPKE OKCUA KaJbIHs, B JIpYroil - Inokcu yriepoaa. B mepByio
npoOupKy 106aBbTe MENOTKY nopoika Ca0, 2-3 M1 TUCTUIUIMPOBAHHOK BOBI U B30oTalTe. Bo BTOPYIO
poOupKy ¢ 3-5 M IUCTHILTUPOBAHHOM BOJIbI TpornyctuTe ToKk CO2 13 6amuiona win anmapara Kumn-na. B
KaXIyl0 MpoOupKy n00aBbTe 2-3 Kamiiyd JakMyca W 10 LBETYy HHIUKATOpa OIpPENeNIUTe XapakTep
IIOJIy4eHHOro pacTBopa. Crenaiite BbIBOA O KMCIOTHO-OCHOBHBIX CBOMCTBAaX JaHHBIX OKCHAOB W IMONY-

YEHHBIX TUAPOKCHAOB. Hamummre ypaBHeHusa peakuuil. Mcciemyite B3auMOJEHCTBUE PACTBOPEHHBIX
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TUAPOKCUAOB JPYT C IPYTOM U € paCTBOPOM CEPHOI KUCIIOTHI.
ITony4yeHnue u cBoiicTBa aM(poTEPHOro rHAPOKCHIA
B npo6upky Haneiite 2-3 mi1 pacTBOpa XJIOpHAa XpoMa WU XJIOpHAa allOMUHUS (110 BBIOOPY) U MO
karusaM npubasisiite pactBop meénoun (NaOH wnn KOH) no o6pa3oBanus ycroitunBoro ocaaka. Pazzie-
JUTE 0CAZOK Ha JIB€ NPOOUPKH: B OJIHY MPHJICHTE pacTBOP MIETO0UH, B APYTYIO - PACTBOP KHCIIOTHI JI0 pac-
TBOPEHHUS OCaJIKa.
CrnenaiiTe BbIBOJ, COCTaBbTE YPAaBHEHUS PEAKIIUH.
IHosyyeHune HePACTBOPUMBIX B BO/Ie OCHOBAHUIA
B otnenbHbIe TpoOUpKHM HajelTe 1o 2-3 MIT pacTBOPOB XJIOPHIA JKee3a, Cyinb(ara Menu U cyibdara
MarHusl.
[IpuneiiTe B KaXay0 MPOOUPKY MO KarisiM pactBop Iménouu. CocTaBbTe ypaBHEHHUS peakuuid B
MOJICKYJISIPHOM U MOHHOM BHUJI€, OTMETHTE LIBET BBIMABIINUX OCAIKOB.
Kuc10THO-0CHOBHBIE CBOMCTBA COJIeH
CBoiicTBa KHCJIOH COJIH.
JInst mosyyeHust KUCIIOW COJIM UCIIOIb3YHUTE pacTBOP TMIPOKCHUIA KalnblUs AUOKCH] yriepoaa. Kakoun
U3 YKa3aHHBIX PEaKTHUBOB CIEAYET B3sTh B M30bITKe? OOpaTuTe BHUMaHUE HA TO, YTO MPH MPO-
nyckanuy Toka CO2 4epe3 pacTBOp IMAPOKCHIA BHAUalle 00pa3yeTcs 0CaloK CPEAHEN COJU, KOTOPBIA pu
TaTbHEHIIIEM MPOMYCKAaHUM JTUOKCHIA YIJIEpOJa pPacTBOPSETCS M TEPEXOAUT B PACTBOPUMBIN THUIAPO-
kapooHaT. CocTtaBbTe ypaBHEHHs peakiuil. YeM HY)XHO MOJEHCTBOBaTh Ha TUAPOKApOOHAT (pacTBOPOM
HC1 umu NaOH), uToObI epeBecTH ero CHOBa B 0Ca/I0K cpeiHel conn?
OTtuét mo nabopaTopHoit paboTe opopMuTe HA ABYX PA3BEPHYTHIX JTUCTAX TETPAIH (J1aOOpaTOPHOTO
JKypHaja) 1o cleayroiei ¢gopme:

ALt Knaccel HeOpraHu4ecKux coeJHHeHHH

- Hammenora- | Ycnoens | Habmo- XwmusM | Bumox
1 HuEe OMnbITa JIICHHS | B3amMofe#- | .
" ONHITA : CTBUA

‘1. KucmotHo- CaO

OCHOBHBIC ' pactso-

CBONCTBAOK- | psIEM B . :

CHIOB Boge, k |Pacteop | CaO+H;O=|CaO -

"Ca0 | pactBopy | cumeer | Ca’*+20H ™ | ocHOB-

S npubas- HOM
nsieM : ; OKCHJI
TIAKMYC ' :

B naHHOM M mocienyromux oT4€Tax YpaBHEHHs PEaKIUi IUCaTh B MOJIEKYJIIPHOM U HOHHOM BHJIE.

3aoanusn u 6onpocwl 013 HoOpmMuposanus u KOHMPOJA 61A0CHUA KOMNEmEeHYuAMU, TO3BOJISIONINE



OTIPENIeNIUTh JOCTHKEHHUE CTYIEHTOM OT/JENBHBIX YUeOHBIX 3a/1a4, YPOBEHb CHOPMHPOBAHHOCTH
KOMITOHEHTOB KOMIIETCHIIUH NP U3yYSHUH y4eOHOU TEMBI:
Temut 0oknaoos/peghepamos:

1.«Ku3Hb, Kak OMOJIOTUYECKUI KPYTOBOPOT BELIECTBY.

2. «CoBpeMEeHHbBIE TPEICTABICHUS 00 SBOTIOLUH KUZHI.

3. «310poBBE B PAOOTOCIIOCOOHOCTEY.

4. «IIpuHIMIIBI COBPEMEHHOW OMO3TUKI .

5. Upe3BbIYaliHbIE CUTYaLUN YKOJIOTHYECKOTO XapaKTepa.

6. UpesBblyaiiHble CUTYyalllH, YCIOBHO, O€3 3arpsi3HEHUS OKPYKAIOIIEH CPE/IbI.

7. UpesBblyaliHbIE CUTyaLlUU C 3aIPA3HEHUEM OKPYKAOIIEH CPEebl.

Dopmbl meKyuieco KOHmpOaa 3HAHUU:

1.IIpoBepka BBIIOJHEHHOTO 3alaHuUs

2.Pa3060p 10BOJIOB B OJIb3y TOW MIJIM MHOM MO3UIMH.

3.01eHKa cTeneH! apryMEeHTUPOBAHHOCTHU CYXKIACHUM.

Temvr 0na camocmoamenbHo20 usyHeHua:

1. Knaccudukarms ocHoBanuii 1 kucnot. CocTas.

2. X¥MH4eCKHe CBOMCTBA OCHOBAHWI U KUCJIOT.

JlaGopaTopHnas pa6Gorta. 2 [losyueHue 3Tn/ieHa U aneTn/ieHa. U3yuenue nx cBoicTB.

1. ITosry4yeHue 3TU/IEHA U €r0 CBOMCTBA.

Obopyoosanue: METAITNYECKUI INTAaTUB C JIANKOM; cUpTOBKa (Topelska); mMpoOKa ¢ ra300TBOAHOM
TpyOKoO#; 3 mpoOUpPKH; MeCOK (MPOKaJIEHHBIN) WM MENKHEe KalWUISphI.

Peakmuegpl: cMech STWIOBOTO CHUPTa M KOHLEHTPUpPOBaHHOW cepHoM kucnoTsl (1:3); xapOupg
Kanplus (Kycouku), OpomHas Boaa (Ha 50 mu Boabl 2 Kariu Opoma); pacTBOp NE€pPMAaHraHaTa Kajus
(0,5%, MOIKMCIICHHBIN ).

B npobupky HaneiTe 1,5 Mi1 cMecu 3TUII0OBOrO CIIUPTA M CEPHOM KUCIOTHI M ONYCTUTE B HEE HEMHOT'O
MecKa WIM HECKOJIBKO MEJKUX KaIWIISPOB. TO HY)KHO C/I€NaTh /Il pABHOMEPHOI'O KUIIEHUS KHUJIKOCTH.
K npoGupke npucoequHuTe NpoOKy ¢ Ta300TBOIHOM TPYOKOH M YKpEIUTe €€ B JIalKe ITaTHBa.

B 1-10 npo6upky Haneiite 1 Mia OpoMHOMI BOJIBI, BO 2-10 — CTOJIBKO XK€ 110 00beMy pacTBoOpa nep-
MaHraHarta kanus. [Ipexxe yem HadaTh OMBIT, IPOBEPbTE NPUOOP HA TEePMETHYHOCTh, MOTPY3HUB KO-
Hel| ra300TBOHON TpyOKH B 1-10 mpoOupky. [Iporpelite BCio mpoOHPKY CO CMECHIO U MPOJOIKANTE He-
CHJIBHO HarpeBaTb TO MECTO, I'/le HAXOAUTCA XKUJIKOCTh (HEe HarpeBaiTe BbIIIE YPOBHS JKUIKOCTH, TaK
KaK MPOOHUpPKa MOXKET JIOIHYTB).

Yro npoucxoaut ¢ OpoMHoi Bogoii? He mpekpainas HarpeBaHusi CMeCH, IPOITYCKaiTe BbIIEISIONICH -
Cs 3TUJIEH BO 2-10 MPOOHPKY. 3aMeTUB 00eClIBEUMBaHUE PACTBOPA, TOTUAC BHIHBTE I'A300TBOAHYIO TPYOKY
U3 )KMJKOCTU Y IOBEPHUTE €€ OTBepcTHEM BBepX. I1og0kKruTe BhIAEISIOMUICS ra3 U 00paTUTe BHUMAaHUE
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Ha XapakTep IJIaMEHHU.
[IpekparuTe HarpeBaHue U MPUCTYHANTE K pa30opy mprudopa mocie ero octeiBanus. OCTHIBIIYIOCMECh
pa30aBbTE BOJION M BBUICHTE B CIICIIUAIILHBIN CIIMB.
Ha ocHOBaHMM MPOBEIEHHBIX ONBITOB YKAXKHUTE:
1.KakoBa poJib cepHOM KUCIOTHI B PEAKIIUU MOJIYUCHHS ATUJICHA, TPOXOASALIEH I10
cxeme: C2H50H —C2H4+H20?
2.KakoBbl pu3HUecKue U XMMHYECKUE CBOMCTBA ATHJIeHA? PaccMOTpuUTe MX B CBOEMOTYETE.
3 CH2 = CH2 + 2KMnO4 + 4 H20 =3 CH2 OH -CH2 OH+ 2MnO2
+ 2KOH
Hanumwure ypaBHeHHMe peakuuu TNpUcCOeIUHEHUus Opoma K 2-
MeTHIIOYTEeHY-2 U paccMoTpuTe ee MexanusM (AE). Paccunraiite, CKOIbKO
rpamMMoB 3%-Horo pacTBopa Opoma notpedyercs it OpomupoBanus 1 r 2-

MeTHIOyTeHa-2.

Peaxiust ¢ GpoMOM U ¢ BOJHBIM PACTBOPOM IEpPMaHIaHaTa Kajus - Ka-

YECTBEHHBIEC PEAKI[UU HA COCJUHEHNUS C KPATHBIMU CBA3SIMU.
2. [losryyeHue aneTH/IeHA M €ro CBOICTBA.

B mpobupky momemaroT Kycodek KapOuaa Kalblus, NMPUIUBAIOT OKO-JIO 1 MJI BOJABI U Cpazy Xke
3aKpBIBAIOT €€ MPOOKOi ¢ ra300TBOAHON TPyO-
KOW, HMMEIONUN OTTAHYTHIM KOHeN. ['a300TBOMHON TpPyOKO#l 3aKpbhIBAIOT MPOOHMPKY, M3 KOTOPOM
BBbIJIETISIETCSl  alleTUJIEH, MOJKUTatoT areruieH. HaOmromaroT xapaktep miuameHu. BHocaT B miams
KpBIIIKY OT TUris. Ha kpblike oOpasyeTcs YepHOoe MATHO CaXH.

Beluncnure MpoOLEHTHOE COAEPKAHME YIVIEpOoAa W BOAOpOJa B aueruieHe. Hamummre ypaBHeHUs
peakuuii MoJaydeHHsl aleTuIeHa KapOuJHbIM CIIOCOOOM M MOCIEAYIOUIEr0 €ro ropeHusl.

3areM MpOIyCKAaIOT aleTHIIeH Yepe3 OPOMHYIO BOAY.

OBBACHUTE, nouemy obecuiBeurBaHre OPOMHOI BOJbI IPOMCXOAUT 3HAYUTEIBHO MEIJICHHEE, YeM
IIPU PEAKLUU C ITUICHOM.

Hanummre ypaBHeHUe peakiuu aneTuieHa ¢ OpoMOM.

3areM B MpoOMpPKY HaJdMBalOT 1 MJI pacTBopa MepMaHraHarta Kajaus, JOOaBISIOT Takod ke 00beM
pacTBOpa COJbl U 3aTeM IPOIYCKAIOT Yepe3 MOyuyeHHBIH pacTBop areruieH. [locteneHHo ¢uoneroBas
OKpacka pacTBOpa McUe3aeT, MOSABISETCs XIJIONMbEBUAHBIN 0ca ok Oyporo 1Beta okcuaa mapranua(lVv).

Hanummure ypaBHEHHME peakIMM OKHCICHMS alCTHICHA IEPMAaHIaHATOM Kalus 10 ILABEICBOM KHC-
JIOTHI.

3CH=CH + 8 KMnO4 +4 H20 = 3 HOOC-COOH + 8MnO2 +8KOH

JlabopaTopnasi padora Ne 3

Tema 4.3. Unentudukanuss OpraHuvYecKuX BelIecTB, UX 3HAYeHHEe U NPHUMeHeHHe B ObLITOBOW H
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NMPOU3BOICTBEHHOM /IeSITeILHOCTH YeJIOBeKa
Llens: MonyyeHune 3TUNEHA M M3yYeHUE €ro CBOWCTB. MoaennpoBaHME MONEKY/NT U XMMUYECKUX
npeBpaLLeHnit Ha NpuMepe 3TaHa, STUNEHA, aLeTUIEeHa U Ap.

KavecTBeHHbIe peaknHM Ha OCHOBHBbIE KJacchl yrieBoaoponaos Ileian

padoThI:
1. TIloBroputs KnaccuduKanmo, CTPOCHHE U CBOMCTBA yYIIEBOA0OPOIOB.
2. V6eauThes B TOM, YTO CBOMCTBA ONPEENAIOTCS CTPOEHHEM.

3. Tlo3HakoMHUTBECA ¢ JabOPATOPHBIMM CIIOCOOAMHM , PACIO3HABAHUSA OCHOBHBIX KIIACCOB

YIJIEBOIOPOOB
PeakTuBbl, 060pyaoBanue: pactsop O6poma, 5% pactBopa coxabl, 1% pacTBOp mepmaHraHaTa KaJus,
aMMUaYHBIN pacTBOp Xjopuaa meau, 1% pacTBop HUTpaTa cepedpa, 5% pacTBOp aMMuaKa, HUTPYOIIAS
CMECh, IITATUB C MPOOUPKAMH, FOpeKa, ra300TBOAHAS TPYO- Ka, BOJsHAs OaHs.

Xoa padoTsbl
1.Ilpucoennnenue 6poma
VYr11eBoA0PO/Ibl, COAEPKAIINE KPATHBIE CBA3H, JIETKO MPUCOEIUHSAIOT OpOM:
I. R—CH=CH—R + Br2 R—CH—CH—R
|
Br Br

MemoouKa: B CyXyro MpoOUPKY MOMEMIAOT 1 MJI MCCIeTyeMOro BEIIECTBA U IOOABIISIIOTIIO KaIlIsiM, TIPH
JIETKOM BCTPSIXMBAaHUH, PAaCTBOp Opoma.
Habmronaercst icue3HOBEHUE JKEATONH OKPACKH.
2.1Ipo6a c nepmaHranaTom Kajius ( peakuusi Baruepa)

B crmabomieno4Hoii cpene npu AeWCTBUM NIEpMaHTaHaTa Kajlus MIPOUCXOIUT OKUCIICHHE BEIIECTBA
C pa3pbIBOM KpaTHOM CBS3U.
3. R—CH=CH—R + 2KMnO4 + 4H20—3R—CH—CH—R + 2MnO2 +2KOH

| |
OH OH

Memoouka:
K1 mn uccnenyemoro BemectBa Ao0aBisitoT 1 mu 5% pacTBopa cOfbl, 3aTeM IO KaIuisiM, IPH
BCTpsixuBaHuu 1% pacTBOp MepMaHraHaTa Kausl.
HabGnronaeTcs ncue3sHOBEHHE MAaTMHOBOM OKpACKH ITepMaHTaHaTa.
ALETUIICHOBBIE YTJIEBOJOPOJABI TaK)K€ NAIOT peakluu ¢ OpOMOM U IEepMaHTaHATOM Kajus, KOTOpHIE,
OJIHAKO, POTEKAIOT C MEHBIIEH CKOPOCTHIO.

3.00pa3oBaHue aneTUJIEHUI0B



ATOM BOJIOpPOJa, HAXOMSIIMICS MPU CBS3AHHOM TPOMHON CBSI3bI0 aTOMOM YIJIEpOJa, CHO-COOEH
3aMelaThCsl Ha MeTalll (KauecTBeHHas peakuus Ha rpynny —C=CH).

Pabora c¢ anerunenugamu TpedyeT cOONIOACHUS MpaBUil TEXHUKU Oe3zomacHOCTH. B cyxomBuze, mnpu
c1aboM HarpeBaHUM WM MPU yAape, OHU B3PBIBAIOTCS C OOJIBIION CUIION, TO- 3TOMY HEJb3sI OJHOCTHIO
BBICYIIMBATh alleTUIeHUIbI. OCOOEHHO OMAceH B CYyXOM BHUJIE allETUIICHH]I cepedpa.

Memoouxa:

OmeirNel [Nonyuenne anermiennga Meau (1)

B npo6upky HanmmBarot 2-3 M1 6eciiBeTHOro aMmmuavqHoro pactsopa xmiopuaa meau(1)[Cu(NH3)2]Cl

U IIPOIYCKAIOT YEPEe3 pacTBOP alleTUJIEH.

PactBOp OkpammBaercs B KpacHO- OyphblIif IIBET, 3aTEM BBINIAJAaET KPACHO-OYpBIN OCa/I0K alleTUICHHU /1A
MeJu.

HC=CH + [Cu(NH3)2]C1 -CuC=CCu +2NH4Cl + 2NHj3

DTy peakLuIo IPUMEHSIOT Ui OOHApYKEHHUs 1aXe CIEeI0B alleTUJIeHA.

CMauuBaroT noJ0cKy GUIbTPOBAIBHOM OyMaru aMMUa4HbIM PacTBOPOM XJIOPHIa MEAU

(1) u BHOCAT €€ B oTBepcTHE NPOOUPKH, U3 KOTOPOH BhIAEAeTcs aueTuieH. [losusercsakpacHo-0ypoe
OKpalIllMBaHUE.

OnpertNe2: [Monyuenue aneTriaeHua cepebpa.

B npo6upky nanupator 2 mia 1% pacTBopa HUTpaTa cepedpa U MpuOaBiIAOT Mo KarmisiM 5% pacTBop
aMMHuaka 70 IOJIHOIO pPAacTBOPEHMsI OOpasyrollerocs ocajaka okcujga cepedpa. Uepes mnonmydeHHbIN
OeclLBETHBIN pacTBOp MNPOMYCKAIOT aneTHiieH. Brimagaer xenToBaTo- O€nblf OCaJoOK aleTHUIIEHUAa
cepebpa.
HC=CH + 2[Ag(NH3)2]OH — AgC=CAg +4NHj3 + 2H>O

aleTUIICHU

cepebpa
2.00Hapy:KeHHe apOMATHYECKHX YTIJI€BO0OPO/IOB.
ApoMaTndecKkue COeIMHEHNs BCTYMAlOT B peaklUy 3aMelIeH s, 00pa3ysl OKpallleHHbIECOeINHEHUSI.
a) HUTPOBaHHE APOMATHYECKUX cOeMHeHuil (Tara!l).
Peakuuio mpoBOIAT a30THOM KUCJIOTOM MM HUTpyromiel cMecbro: R—H +
HNO3; — R—NO:> + H,O
Memoouka:
B npobupky nomemtator 0,1 r (wm 0,1 M) BemiecTBa U IpU HEMPEPHIBHOM BCTPSIXHUBAHUU TIOCTETICHHO
npuOaBIsaoT 3 MJI HUTpYyHomed cmecd (1 4YacTh KOHIEHTPUPOBAHHOW a30THOM KMCJIOTHI W 1 dacTh
KOHIICHTPUPOBAHHON cepHOIl KucCnoThl). [IpoOupKy 3akphIBalOT MpoO- KOW € JUIMHHOW CTEKJISTHHOM
TpYOKOH, KOTOpasi CIIY’KUT 0OOpaTHBIM XOJIOAUIBHUKOM, U HArpeBaroT Ha BoJsHOU Oane 5 muH. ipu 50°C.

CMech BBUIHMBAIOT B cTakaH ¢ 10 r U3MeNbYEeHHOrO JIbAA.



Ecmu IIpHU 3TOM BbIIIAJACT TBCpI[BIﬁ MNPOAYKT HUJINW MACJIO, HCPACTBOPUMEBIC B BOAC U OTJINYAIOIIUCCA OT
HNCXOJHOT'O BEIIECTBA, TO MOKHO HNPCAIOJIOKHNUTD MPUCYTCTBHUC apOMATUICCKUX COGI[I/IHCHI/If/’I.

0) AJIKUJIMPOBAHUE APOMATHYECKHX COeIMHEHMH.

ApoMaruyeckue YrieBOAOPOJAbl W UX TallOTEHONPOM3BOAHBIE JAIOT TMPU B3aUMOJICHCTBUU C
XJIOpO(bOpMOM B TPUCYTCTBUHU XJIOpUAAa aJOMHUHUSA HTPOAYKTHI, OKPAIICHHBIC B APKUC MLBCTa

(OpanxeBblii, MypIypHBIN, CUHU, 3€JICHBIN)

3R—H + CHCl;—4LCB _, R3CH + 3HCI
JlaGoparopnas padora Ne 4

Tema 6.2. UcciienoBanue cBOMCTB PaCTBOPOB.

Llesib: MPUTOTOBJICHNE PACTBOPOB M ONPEACIICHUE CPEIbl BOJHBIX PACTBOPOB.
Memoouxa:
B npobupky ¢ 1-2 mn o6e3BoxkenHoro xsopodopma npudasmstor 0,1 r (uam 0,1 M) uc- cnegyeMoro
BemlecTBa. CMech MepeMenirnBaT. 3aTeM OCTOpPOKHO BHOCAT 0,5 T mopomkooOpa3HOro 0e3BOJHOTO
XJIOpUJIa ATIOMUHHUS TakK, 4TOObI OOJIbIIAsl YacTh €ro OCTajJach Ha CTEHKAaX NPOOMPKU BBILIE YPOBHS
KHUIKOCTH. HakioHss mpoOUpKy, Cierka CMadyuBaIOTIIOPOIIOK XJIopHuaa amoMuHus. [losBienue spkoi
OKpacKH Ha CTEHKEe MPOOMPKH, a TaK)KEOKpAIMBAaHHUE M BCETO PacTBOpa YKa3bIBaeT HA MPUCYTCTBHE
apoOMaTHYECKON CUCTEMBI.

Pe3yabTaTsl 0)OpMUTH B BU/AE TAOIHIbI:

No Uccnenyemoe YpaBHeHUE peakuu AHanuTUYECKUI

ILII. BEIIECTBO s dext

PeakTuBbl, 060pyaoBanue: pactBop O6poma, 5% pactBopa coxabl, 1% pacTBOp mepmaHTraHaTa KaJus,
aMMUaYHbII pacTBOp XJopuaa menu, 1% pactBop HuUTparta cepedpa, 5% paccTBOp aMMuaka, HUTPYIOIIAs
CMECH, IITATHB C MPOOUPKAMHU, TOpENKa, Fa300TBOAHAS TPYO- Ka, BOJsTHAs OaHs.

Xox padoThl
1.Ilpucoennnenue 6poma

VYreBoaopoIbl, CoAepKaIIle KpaTHbIE CBS3H, JIETKO MPUCOETUHSIOT OpOM:

II. R—CH=CH—R + Br2 R—CH—CH—R

Br Br
Memoouka: B CyXyio MpOOUPKY MOMEMIAIOT 1MII HCCTIETyeMOT0 BEIIeCTBa U JOOABISIOTIIO KaTUIsIM, TIPH
JIETKOM BCTPSIXUBaHHUHU, PaCTBOpP Opoma.

HabGnronaeTcst ncue3HOBEHUE KENTOW OKPACKH.
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2.1Ipoba c mepmanranaTom kaaus ( peaknus Baruepa)
B cnabomienounoii cpese mpu IeHCTBUU IIEpMaHTaHaTa Kalus MPOUCXOAUT OKUCIIC-HUE BEIIECTBA

C pa3pbIBOM KPAaTHOM CBSA3U.

3. R—CH=CH—R + 2KMnO4 + 4H20—3R—CH—CH—R + 2MnO2 +2KOH

| |
OH OH

Memoouka:

K1 M uccnenyemoro BemectBa aoOaBmsitoT 1 min 5% pactBopa copbl, 3aTeM IO Karuism, IpH
BCTpsiXxuBaHUU 1% pacTBOp mepMaHraHaTa Kajaus.

Habumronaercs nicue3HOBEHNE MAJIMHOBOM OKPACKH IIEpMAaHraHaTa.
AUETUIICHOBBIE YTJIEBOJOPOABI TAaK)Ke NAIOT peakiuu ¢ OpOMOM U IMEepMaHTaHATOM Kalus, KOTOpBHIE,
OJIHAKO, MPOTEKAIOT C MEHBILIEH CKOPOCTHIO.
3.00pa3oBaHue aneTUJIEHUI0B
ATOM BOJIOpPOJa, HAXOJSIIMICS TPHU CBS3AHHOM TPOWHON CBSI3bI0 aTOMOM YIJIEpOJa, CIO-COOEH
3aMelaThCcs Ha MeTall (KauecTBeHHas peakuus Ha rpynmny —C=CH).
Pabora ¢ anerunenunamu TpeOyeT cOONIIOJCHMS MpaBHJI TEXHUKU Oe3omacHOCTU. B cyxomBupae, mpu
c1aboM HarpeBaHUU WIM HPU yAape, OHU B3PBIBAIOTCS C OOJBIION CUIION, TO- 3TOMY HEJb3s1 HOJHOCThIO
BBICYIIUBAThH arleTHieHu1bl. OCOOEHHO OIMAaceH B CyXOM BHJIE alleTHJICHH]I cepedpa.
Memoouka:

OneitNel [Nonyyenune anerwinennaa Mmeau (1)

B npobupky HanuBaroT 2-3 mu GecriBeTHOro ammuadHoro pacteopa xjopuaa meau(1)[Cu(NHz)2]Cl

U TIPOIYCKAIOT Yepe3 pacTBOP aIlCTHIICH.

PacTBOp OKpammBaeTcs B KpacHO- OypbI IBET, 3aTEM BBITIJIaeT KPACHO-OYPHIH OCa0KAICTHIICHH A
ME/TH.

HC=CH + [Cu(NH3)2]C1 -CuC=CCu +2NH4Cl + 2NH3

DTy peakiuio MPUMEHSIOT JTsl OOHAPYKEHUS JTaXKe CIISI0B alleTHIICHA.

CMa4uBaroT MOJIOCKY (QUIBTPOBATBHON OyMaru aMMHAYHBIM PACTBOPOM XJIOPH/Ia MEIH

(1) u BHOCAT €€ B oTBepcTHE MPOOUPKH, U3 KOTOPOH BhIJENseTcs aneTuieH. [losBusercskpacHo-0ypoe
OKpaIlluBaHUE.

OnertNe2: [TonyueHne aneTuiaeHnIa cepeopa.

B npobupky nanusaior 2 mu 1% pactBopa HUTpata cepedpa U MpuOaBisAiOT Mo KamwisaM 5% pacTBop
aMMHaka [0 TIOJTHOTO pacTBOPEHUs O0OpasyIomerocs ocaaka oOKcuiaa cepedpepe3 MONydeHHBIH
OCCIIBETHBIN PAcTBOP MPOIYCKAIOT aleTHICH. BrIMagaer KeaToBaTo- OENbIi O0CajoK aleTHICHUIA
cepeodpa.
HC=CH + 2[Ag(NH3).]OH — AgC=CAg +4NH;3 + 2H,0
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2.00HapyKkeHHe apOMATHYECKHX YIJ1€BOJOPOA0B.

ApomaTthyecKkre COeJMHEHUS BCTYAIOT B PEaKIIMU 3aMelleH s, 00pa3ysl OKpalleHHbIeCOCTUHECHNUS.

a) HUTPOBaHUE APOMATUYECKUX COeIMHeHuil (Tara!).

Peakuuto mpoBOAST a30THOM KHUCJIOTOM WM HUTpyromied cmecbio: R—H +

HNO3; — R—NO; + H2O

Memoouxa:

B npobupky nomemiaror 0,1 r (wm 0,1 M) BemecTBa U IpU HEMPEPHIBHOM BCTPSIXUBAHUU TIOCTECTICHHO
npuOaBIsAOT 3 MJI HUTpYHOmed cmecd (1 4YacTh KOHIEHTPUPOBAHHOW a30THOM KMCJIOTHI W 1 dacTh
KOHIICHTPUPOBAHHON CEpHOW KHUCIOTHI). [IpoOMpPKY 3aKphIBafOT MPOO- KOW C JUIMHHON CTEKISTHHOU
TpYOKOH, KOTOpasi CIIy>)KUT 0OOpaTHBIM XOJIOAWIBHUKOM, H HArPeBaOT Ha BoJsiHOW Oane 5 muH. ipu 50°C.
Cwmech BbUIMBAIOT B cTakaH ¢ 10 r U3MeNnb4eHHOro JIb/a.

Ecnu npu 3TOM BhIAAAET TBEPbIM MPOAYKT MM Macilo, HEPaCTBOPUMBIE B BOJIE M OTIMYAIOLIUECS OT
MCXOJIHOTO BEILECTBA, TO MOYKHO MPEANOI0KUTh MPUCYTCTBUE ApOMATUUYECKUX COETUHEHUM.

0) aJIKWIMPOBaHUE APOMATHYECKHUX COeJUHEeHHUIA.

ApoMaTuyeckue YrieBOAOpPOJAbl W UX TaJIOTEHONPOU3BOAHBIE JAIOT IPU B3aUMOJIECHCTBUU C
XJI0pohOopMOM B TMPHUCYTCTBUU XJIOpUIA AITIOMHHHUS TIPOAYKTHI, OKpAIICHHbIE B SpKUE IIBETa

(OpanykeBbli, MypIypHBIN, CHHUI, 3€TICHbII)

3R—H + CHCl, —4CB _; RyCH + 3HCI

Memoouxa:

B npo6upky ¢ 1-2 mn o6e3BoxkenHoro xjaopopopma npudasnsatotr 0,1 r (wim 0,1 mi) uc- ciegyemoro
BemecTBa. CMech MepeMenInBaT. 3aTeM OCTOpOokHO BHOcAT 0,5 T mopoi- KooOpa3HOro 0e3BOJIHOTO
XJIOpUJIa ATIOMUHHS TakK, 4TOOBI OOJbIIAsl YacTh €ro OCTajJach Ha CTEHKaX HMPOOMPKH BBILIE YPOBHS
KHUJIKOCTH. HakioHss mpoOupKy, clerka CMauyuBalOTIOPOILIOK XJopuaa amtoMuHus. [losBienue spkoi
OKpacKu Ha CTEHKE NMpPOOMPKH, a TaKXeOKpallMBaHHE M BCEr0 pacTBOpa yKa3blBaeT Ha MPHCYTCTBUE
apOMaTHUYECKON CUCTEMBI.

Pe3yabrarsl opopMuTh B BUae TA0IMIbI:

Ne Hccnenyemoe YpaBHEHHE peakLUu AHanuTHUYECKUN

.11 BELIECTBO s ekt
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