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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 3anpemaercst paboTaTb OZHOMY B XUMHYECKOH J1a00paTOPHH.

Bo Bpemst paboThl HEOOXOMMO COOJIIOATh YUCTOTY, TULIMHY, MOPAJOK M MpaBHJa TEXHUKU

0e30macHOCTH, pabOTaTh TOJHKO B XajaTax.

[lepen pabGoToii HEOOXOIUMO O3HAKOMHUTBCS C COJEp)KAHHEM J1abopaTOpHO paboTHl,

IIPOBEPUTH HAJTMUHE HEOOXOIUMMOT0o 000pYA0BaHUS U PEAKTHBOB.
TouHo cobar0AaTh NOPSIIOK U MTOCIIEI0BATEIbHOCTD ONEpaluii, yKa3aHHBIX B PYKOBOJICTBE.

Bce 3anucu B JKypHaJIax ACJIaTh Cpa3y KE IOCJIC OKOHYAHUA OIIbITA.

[IpaBuia noJib30BaHus peakKTUBAMM M IPpUdOpaMu:

l.
2.

4.

Heo6xonumele a1 paboThl peaKTUBBI BEICTABIISIFOT Ha MOJIKH Ja00PaTOPHBIXCTOJIOB.

Ha Bcex OaHkax, CKJISHKax W JPYrod IOCyAe, TN€ XPAHATCS PEaKTHBBI, JOJDKHBI OBITH
ATUKETKHU C YKa3aHHEM Ha3BaHUS BEIECTB.

CKJISSHKU C BellecTBaMHM U pacTBOpaMH HEOOXOJIUMO OpaTb OJHOW pyKOH 3a TOpJIBIIIKO, a
JpYroi CHU3Yy NOJJEP/KUBAs 3a JHO.

Bo u36exxanue BbIOpachIBaHUSI )KUAKOCTH U3 TPOOUPKH MPU HArpeBaHUHM HEOOXOIUMO:

® JCIOJIB30BaTh IPHU pabOTe ¢ HEPACTBOPUMBIMHU B BOJIE BEIIECTBAMHU CyXU€ MPOOUPKH;

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

® JepKaThb HpO6I/IpKy HC B BEPTUKAJILHOM, a4 B HAKJIIOHHOM IIOJIOKCHHH, HCTIPCPBIBHOBPpAIlad e€ BO

n30exaHue YaCTUYHOTO Meperpena.

5.

[Ipu pabote ¢ ra300TBOAHON TPYOKOH HEOOXOIWMO YOUpPaTh TOPENKY H3-TOJ MPOOHPKH CO
CMECBIO TOJBKO TOCJE TOro, KaKk KOHEIl ra300TBOAHON TpYOKH yHa-JI€H U3 MPOOUPKH —
NpUEMHHKA C )KHUIKOCTBIO.

Hroxatb peakTuBbl B 1a00paTopun HYKHO, HalIPaBJIsis K cebe maphbl UM ra3 ABHKEHUEM PYKH
IIpu pacTBOpeHUM CleyeT NPUIUBATH CEPHYIO KHUCIOTY K BOJE IO KaIllsiM, BCE BpeMmd,
TIepeMeIInBas BeIeCTBa.

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

Bce ombITel ¢ CHIIBHO MaxHymuMu U SAJ0OBUTBIMU BCHICCTBAMHU MPOBOAWUTHL B BBITAXKHOM

mkady.

e (O moboM, caMOM HE3HAYUTEIHLHOM HECYACTHOM CJIydae CIeayeT HEMEUICHHO COOOIIUTH

[IPENOAABATEIIIO U IIPUHATH MEPHI IEPBOM IIOMOILIU: IIPU TEPMHUUECKUX 0XKOrax MOPaXEHHOE MECTO



HY’KHO CMOYMTH PaCTBOPOM TaHMHA BCIUpPTE WK 2% pacTBOPOM II€pMaHIraHaTa Kajus.

® [IpU XMMHUYECKHX 0XXOTrax HEOOXOIMMO, MPEXAE BCEro, yJAIUTh C KOXKHM BEIIECTBO, BBI3BIBAIOIIEE
0’KOT', 1 00paboTaTh COOTBETCTBYIOIIUM 00pa30M:

a) MPH 0XOTax KUCJIOTOH WM MIEIOYBI0 MPOMBITh MOPAKEHHOE MECTO CHIIBHOW CTPYEH BOIBI, a
3aTeM HeHTpanu3oBaTh KUCHOTY 1% pactBOopom ruapokapOoHara Hatpus, ménous — 1% pactBopom
YKCYCHOM KHCJIOTBI;

0) npu oxorax 6pomoM nopaxx€HHoe mecto oopadorats 10-20% pacTBOpoM THO- Cyb(haTa HATpHUs,
CMBITh OOJIBIIMM KOJIMYECTBOM BO/JIbI, @ 3aT€M HAJIOXKUTh TAMIIOH, CMOUYEHHBIH 5% pacTBOPOM MOUYEBUHBI;

B) TIpU OXKOTaxX >KUAKHUM (EHOJIOM TOOCNEBIINN y4aCTOK KOXH pPacTepeTh TIMIEPHHOM JI0

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

® CC/IM KHCJIO0Ta WM 1CI0Yb MMONAJIM B I'/Ia3, TO CICAYCT TIIATCIBHO IPOMBITH €0 BOI[Ofl,a 3ateM 2%

pacTBopoM OOpHOIM KHUCIOTHI (U1 HelTpanuzanuu ménoun) uiu 2% pacTBOpPOM THApoKapOoHaTa

HaTpus (U1 HEUTpaIu3aui KUCIOTHI).

® 1Ipu nope3e PyKH, €CIU B paHy IONaJ KyCOYeK CTEKJa, NPEkKIE BCEro, He0OOXOAUMMOIMHILIETOM

YIAIUTh €ro

® | 3aTeM cMa3aTb paHy CIIMPTOBBIM PaCTBOPOM HMOJa M HAJIOKUTH MOBA3KY. Ecnu kpoBoTeueHue cpasy
HE IIPEKpallaeTcsi, HaA0 MPWIOKUTh K paHe KyCOYeK KpPOBOOCTAHABIIMBAIOIIEH  BaThl
(rurpockonuueckas BaTa, nponuTaHHas 1% pacTBopoM xjopuaa keie- 3a). Ilpu cuibHOM
KpOBOTEUEHHM HAJ0 BPEMEHHO MEPETSHYTh PYKY KT'YTOM M3 pe3u- HOBOW TpyOku. Kak Tosbko
KPOBOTEUYEHHE OCTAHOBUTCS, JKI'YT CJIEyeT HEMEIJIEHHO CHSTh
JlabopaTopnasi padora Nel
Tema 2.2. DieKTpoIuTHYECKAS JUCCONMALMS U HOHHBIH 00MeH
Llenb: UccnepoBaHme TMNOB (MO COCTaBY M KOAMYECTBY MCXOAHbIX M 0Bpasylowmxca BeLecTs) u
NPM3HAKOB XMMUYECKUX peakunii. MNpoBeaeHne peakumin MOHHOro obmeHa, onpeaeneHue cpenpbl
BOAHbIX PAaCTBOPOB. 33ZlaHMA HA COCTaB/IEHMNE MOHHbIX PeaKLUiA
OoOopynoBanmne u peakTtuBbl: coaa, 1% pactBopel NaOH, HCI1, xnopuna amomMuHus, XJI0pHuaa
Kenesa, cynbdara Mmean, cynbdarta maraus, mopomok CaO, makMmyc.
Kucs10THO-0CHOBHBIE CBOIiCTBA OKCH/I0B
PacTBOpHTE B BOJIEe B OIHOI MpPOOUpPKE OKCUA KaJbIHs, B JIpYroil - InoKcHu yriepoaa. B mepByio
npoOupKy 106aBbTe MENOTKY noportika Ca0, 2-3 M1 TUCTUIUTMPOBAHHOK BOBI U B30oTalTe. BOo BTOPYIO
poOUpKy ¢ 3-5 M IUCTHITUPOBAHHOM BOJIbI TpornycTuTe ToKk CO2 13 6ayuiona win anmapara Kumn-na. B
KaXIyl0 MpoOUpKy m00aBbTe 2-3 Kamiy JlaKMyca M IO LBETYy HHAMKATOpA ONpEAETHTE XapakTep
NOJIy4eHHOro pacTBopa. Crenaiite BbIBOA O KMCIOTHO-OCHOBHBIX CBOMCTBAaX JaHHBIX OKCHAOB W IOIY-

YEHHBIX THAPOKCHAOB. Hamuimmre ypaBHeHusa peakuuil. Mccnemyite B3auMOJEHCTBUE PACTBOPEHHBIX
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TUAPOKCUAOB JPYT C IPYTOM U C paCTBOPOM CEPHOI KUCIIOTHI.
Ionny4yeHnue u cBoiicTBa aM(poTEPHOro rHAPOKCHIA
B nmpo6upky Haneiite 2-3 M1 pacTBOpa XJIOpHAa XpoMa WU XJIOpHAa allOMUHUS (110 BBIOOPY) U MO
karusM npubasisiite pactBop meénoun (NaOH wnmn KOH) no o6pa3oBanus ycroitunBoro ocaaka. Pasae-
JIUTE OCaJI0K Ha JBE MPOOUPKHU: B OIHY NPUJIEHTE pacTBOP IIENOUYH, B IPYT'YIO - PaCTBOP KUCIIOTHI 10 pac-
TBOPEHHUS OCAJIKA.
CnenaiiTe BbIBOJ, COCTaBbTE YPAaBHEHUS PEAKIIUH.
IHosyyeHune HePACTBOPUMBIX B BO/Ie OCHOBAHUIA
B otnenbHbIe TpoOUPKH HajeWTe 1o 2-3 MJT pacTBOPOB XJIOPHIA JKeje3a, CyiabdaTra Meau U cynbdara
MarHusl.
[IpuneiiTe B KaXay0 MPOOUPKY MO KarisiM pactBop Im€nouu. CocTaBbTe ypaBHEHHUS peakUuid B
MOJICKYJISIPHOM U MOHHOM BHUJIE, OTMETHTE LIBET BBIMABIINX OCAIKOB.
Kuci10THO-0CHOBHBIE CBOICTBA COJIeH
CBoiicTBa KHCJIOH COJIH.
JInst moy4yeHust KUCIIOW COJIM UCIIOIb3YHUTE pacTBOP TMIPOKCHUIA KalnblUs AUOKCH] yriepoaa. Kakoun
U3 YKa3aHHBIX PEaKTHUBOB CIEAYET B3ATh B M30bITKe? OOparuTe BHUMaHUE HA TO, YTO MPH MPO-
nyckanuy Toka CO2 4epe3 pacTBOp rMAPOKCHIA BHAUalle 00pa3yeTcs 0CaloK CPEAHEN COJU, KOTOPBIA pu
JTaTbHEHIIIEM TPOMYCKAaHUM JTUOKCHIA YIJIEpOJa PAaCTBOPSETCS M TEPEXOAUT B PACTBOPUMBIN THIAPO-
kapOoHaT. CocTtaBbTe ypaBHEHHs peakiuii. UeM HYKHO MOJAEHCTBOBaTh Ha TUAPOKApOOHAT (PacTBOPOM
HC1 um NaOH), uToObI epeBecTH ero CHOBa B 0Ca/I0K cpeHel conn?
OTtuét mo nabopaTopHoit padboTe opopMuTe HA ABYX PA3BEPHYTHIX JTUCTAX TETPAIH (J1aDOPaTOPHOTO
JKypHaja) 1o cleayrouiei popme:

AL Knaccel HeopraHu4ecKux coeJHHEHHH

| HammenoBa- | Ycinosusa | Habmo- XumuzM | Bumoxa
1 Hue OMbITa IEHHUS | B3amMOJeH- | . ¢
OTBITA . CTBHSA

‘1. KucmoTtHo- CaO

OCHOBHBIE pacTBo-

CBONCTBAOK- | psieM B i

CHJIOB Boge, k |Pacteop | CaO+H,0=|CaO -

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

R npubae- HOM
JIsieM : OKCHJ
JIAKMYC

B naHHOM M nocienyromux oT4€Tax YpaBHEHHs PEAaKIUi TUCAaTh B MOJIEKYJIIPHOM U HOHHOM BHJIE.

3aoanusn u 6onpocwl 013 HopmMuposanus u KOHMPOJA 61A0CHUA KOMNEmEeHYUuAMU, TTO3BOJISIONINE



OTIPENIeNIUTh JOCTHKEHHUE CTYIEHTOM OTJENbHBIX YUeOHBIX 3a/1a4, YPOBEHb CHOPMHPOBAHHOCTH
KOMITOHEHTOB KOMIIETCHIIUH TP U3yYCHUH y4eOHOU TEMBI:
Temut 0oknaodos/peghepamos:

1.«Ku3Hb, Kak OMOJIOTUYECKUI KPYTOBOPOT BELIECTBY.

2. «CoBpeMeHHbIE TPEICTABICHUS 00 SBOTIOLUH KUZHI.

3. «3m0poBBE B PAOOTOCIIOCOOHOCTHY.

4. «IIpuHIMIIBI COBPEMEHHOW OMO3TUKI.

5. Upe3BbIYaliHbIE CUTYaLUN YKOJIOTHYECKOTO XapaKkTepa.

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

7. UpesBblYaliHbIE CUTyaLMU C 3aIPA3HEHUEM OKPYKAOIIEH CPEBI.

Dopmvl meKyuieco KOHmpOaa 3HAHUU:

1.IIpoBepka BBIIOJHEHHOTO 3alaHus

2.Pa3060p 10BOJIOB B MOJIb3y TOW MIJIM MHOM MO3UIMH.

3.0ueHKa cTeneHn apryMeHTUPOBAHHOCTHU CYKIACHUM.

Tembr 0na camocmoamenbHo20 usyHeHua:

1. Knaccudukarms ocHoBanuii 1 kuciaoT. CocTas.

2. X¥MH4eCKHe CBOMCTBA OCHOBAHWI U KUCJIOT.

JlaGopaTopHnas pa6ora. 2 [losyueHue 3TH/IeHa U aneTn/ieHa. U3yuenue nx cBoicTB.

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

Obopyoosanue: MeTAITNYECKUI INTAaTUB C JIANKOM; crUpTOBKa (Topelska); mpoOKa ¢ ra300TBOAHOM
TpyOKoO#; 3 mpoOUPKH; MeCOK (MPOKAJIEHHBIN) WM MENKHEe KalWUISpHI.

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

B npobupky Haneite 1,5 M1 cMecu 3TUII0OBOTO CIIUPTA M CEPHOM KUCIOTHI M OIYCTUTE B HEE HEMHOT'O
MeCKa WM HECKOJIBKO MEJIKUX KaWUISIPOB. JTO HYKHO C/I€TaTh /Il pABHOMEPHOI'O KUIIEHUS KHUIKOCTH.
K npoGupke npucoeauHuTe NpoOKy ¢ Ta300TBOIHOM TPYyOKOH M YKpENUTe €€ B JIalKe ITaTHBa.

B 1-10 npo6upky Haneiite 1 Ma OpoMHON BOJIBI, BO 2-10 — CTOJIBKO XK€ 110 00beMy pacTBOpa nep-
MaHraHarta kanus. [Ipexxe yem HauaTh OIBIT, IPOBEPHTE NPUOOP HA TEePMETHYHOCTH, HOTPY3HUB KO-
Hel| ra300TBOJHON TpyOKH B 1-10 mpoOupky. [Iporpelite BCio mpoOHPKY CO CMECHIO U MPOJOIKaTe He-
CWJIBHO HarpeBaTh TO MECTO, IJie HaXOJUTCS >KUJIKOCTh (HE HarpeBailTe BbIIIE YPOBHS >KMJIKOCTH, TaK
KaK MPOOHUpPKa MOXKET JIOITHYTb).

Yro npoucxoaut ¢ OpoMHoi Boioii? He mpekpainas HarpeBaHusi CMeCH, IPOITYCKaiTe BbIIEISIONICH -
Cs 3TUJIEH BO 2-10 MPOOHPKY. 3aMeTUB 00eClIBEUMBaHUE PACTBOPA, TOTYAC BHIHBTE I'A300TBOAHYIO TPYOKY
U3 )KUJKOCTU U IOBEPHUTE €€ OTBepcTHEM BBepX. I1ogokKruTe BhIAEISIOMUICS ra3 ¥ 00paTUTe BHUMAaHUE
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Ha XapakTep IJIaMEHHU.
[TpekparuTe HarpeBaHue U MPUCTYIANTE K pa30opy mprudopa mocie ero octeiBanus. OCTHIBIIYIOCMECh
pa30aBbTE BOJION M BBUICHTE B CIICIIUAIILHBIN CIIMB.
Ha ocHOBaHMM MPOBEJICHHBIX OMBITOB YKAXKHUTE:
1.KakoBa poJib cepHOI KUCIOTHI B PEAKIIUU MOJIYUCHUS STUJICHA, TPOXOAALIEH T10
cxeme: C2H50H —C2H4+H20?
2.KakoBbI (pu3HUECKUE U XUMHYECKUE CBOMCTBA ATHJIeHA? PaccMOTpHUTe MX B CBOEMOTYETE.
3 CH2 = CH2 + 2KMnO4 + 4 H20 =3 CH2 OH -CH2 OH+ 2MnO2
+ 2KOH
Hanummre ypaBHeHHME peakuuu NpUCOEeIUHEHUs Opoma K 2-
MeTHIOyTEeHY-2 U paccMoTpuTe ee MexanusM (AE). Paccunraiite, cCKOIbKO
rpaMMoB 3%-Horo pacTBopa Opoma notpedyercs st OpomupoBanus 1 r 2-

MeTHIOyTeHa-2.

Peakiust ¢ 6poMOM U ¢ BOJHBIM PACTBOPOM IEpPMaHIaHaTa Kajus - Ka-

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

B mpobupky momemaroT Kycodek KapOuaa Kalblus, NMPUIUBAIOT OKO-JIO 1 MII BOJABI U Cpazy Xke
3aKpBIBAIOT €€ MPOOKOI ¢ ra300TBOAHOMN TpyO-
KOW, HMMEIONMN OTTSAHYTHIM KOHeN. [a300TBOMHON TpyOKO#l 3aKpbhIBAIOT MPOOHMPKY, M3 KOTOPOH
BBIJIETISIETCSl  alleTUJIEH, MOJKUTatoT aneruiaeH. HaOmromaroT xapaktep mniuameHu. BHocaT B miams
KpBIIKY OT TUris. Ha Kkpbliike oOpa3yeTcs YepHOe MATHO CaXH.

Beluncnure NMpoLEHTHOE COAEPKAHME YIVIEpOAa W BOAOPOJa B aueruieHe. Hamummre ypaBHeHUs
peakuuii moJaydeHusl aleTuIeHa KapOuJHbIM CIIOCOOOM M MOCIEAYIOUIEr0 €ro ropeHusl.

3areM MpOIyCKAaIOT aleTHIIeH yepe3 OPOMHYIO BOAY.

OBBACHUTE, nouemy obecuBeurBaHre OPOMHOI BOJbI MPOMCXOAUT 3HAYUTEIBHO MEIJICHHEE, YeM
IIPU PEAKLUU C HTUICHOM.

Hanummure ypaBHeHUe peakiuu aleThieHa ¢ OpOMOM.

3areM B MpoOMpPKY HaJdMBalOT 1 MJI pacTBopa NepMaHraHarta Kajaus, N0OaBISIOT TakoWd ke 00beM
pacTBOpa COJbl U 3aTeM IPOIYCKAIOT Yepe3 MOIyuyeHHBIH pacTBOp areTuieH. [locteneHHo ¢uoneroBas
OKpacka pacTBOpa McUe3aeT, MOSABISETCs XIJIOMbEBUAHBIN 0ca ok Oyporo 1BeTa okcuaa mapranua(lVv).

Hammmmre ypaBHEHHME peakUuy OKHMCIICHHs aleTUIEHa NEPMaHTaHATOM KalMs 10 LIABEJIEBOM KHC-
JIOTHI.

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

JlabopaTopnasi padora Ne 3

Tema 4.3. Unentudukanuss OpraHuvYecKux BelIecTB, UX 3HAaYeHHEe U NPUMeHeHHe B ObLITOBOW H
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NMPOU3BOICTBEHHOM /IeSITeILHOCTH YeJIOBeKa
Llens: MonyyeHune 3TUNEHA M M3yYEeHUE €ro CBOWCTB. MoaennpoBaHME MONEKY/T U XMMUYECKUX
npeBpaLLeHnit Ha NpuMepe 3TaHa, STUNEHA, aLeTUIEHa U Ap.

KavecTBeHHbIe peaknuM Ha OCHOBHBbIE KJacchl yrieBoaoponos Ileian

padoThI:
1. TIloBroputs KnaccuduKanmo, CTPOCHHE U CBOMCTBA YIIEBOA0OPOIOB.
2. V6enuThes B TOM, YTO CBOMCTBA ONPEENAIOTCS CTPOEHHEM.

3. Tlo3HakoMHUTBECA ¢ J1abOPATOPHBIMM CIIOCOOAMHM , PACIO3HABAHHS OCHOBHBIX KIIACCOB

YIIIEBOIOPOIOB
PeakTuBsbl, 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, FTOpeNKa, ra300TBOAHAS TPYO- Ka, BOJsTHAs OaHs.

Xoa padoTsbl
1.Ilpucoennnenue 6poma
VYr11eBoA0PO/IbL, COAEPHKAIINE KPATHBIE CBSA3H, JIETKO MPUCOEIUHSAIOT OpOM:
I. R—CH=CH—R + Br2 R—CH—CH—R
|
Br Br

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

B cnabomenounoit cpene npu ASMCTBUYU MepMaHraHaTa KaJiusi IPOUCXOAUT OKUCIICHUE BEIeCTBA
C pa3pbIBOM KPAaTHOM CBS3H.
3. R—CH=CH—R + 2KMnO4 + 4H20—3R—CH—CH—R + 2MnO2 +2KOH

| |
OH OH

Memoouka:
K1 mn uccnenmyemoro BemectBa moOaBmsitoT 1 mu 5% pacTBopa cOfAbl, 3aTeM IO KaIuisiM, IPH
BCTpsixuBaHuu 1% pacTBOp MepMaHraHaTa Kaus.
Hab6nronaeTcs ncue3sHOBEHHE MAaTMHOBOM OKPACKH ITepMaHTaHaTa.
ALETUIICHOBBIE YTJIEBOJOPOJABI TaKKe NAIOT peakiuu ¢ OpOMOM U IEepMaHTaHATOM Kajus, KOTOpHIE,
OJIHAKO, POTEKAIOT C MEHBIIEH CKOPOCTHIO.

3.00pa3oBaHue aneTUJIEHUI0B



ATOM BOJIOpPOJa, HAXOMSIIMICS MPU CBSI3AHHOM TPOMHON CBSI3bI0 aTOMOM YIJIEpOJa, CIO-COOEH
3aMelaThCcsl Ha MeTalll (KauecTBeHHas peakuus Ha rpynny —C=CH).

Pabora c¢ anerunenugamu TpedyeT cOONIOACHUS MpaBWil TEXHUKU Oe3omacHOCTH. B cyxomBuze, mnpu
c1aboM HarpeBaHUM WM MPU yAape, OHU B3PBIBAIOTCS C OOJIBIION CUIION, TO- 3TOMY HEJb3sI HOJHOCTHIO
BBICYIIMBATh aneTUiIeHU Ib. OCOOEHHO OMAaceH B CyXOM BHUJIE allETUIICHH]I cepedpa.

Memoouxa:

OmerrNel [Nonyuenne anermiennga Meau (1)

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

U IIPOIYCKAIOT YepEe3 pacTBOP alleTUJIEH.

PactBOp OkpammBaercs B KpacHO- Oyphblif IIBET, 3aTEM BBINAJAET KPACHO-OYpBIN OCa/JI0K alleTUICHHU 1A
MeJu.

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

DTy peakLuIo IPUMEHSIOT Ui OOHApYKEHHUs 1aXe CIEe0B alleTUIIeHA.

CMauuBaroT NoJ0cKy GUIbTPOBAIBHOM OyMaru aMMUa4HbIM PacTBOPOM XJIOPHIa MEAU

(1) u BHOCAT €€ B oTBepcTHE NPOOUPKH, U3 KOTOPOU BhIAesdeTcs aleTuieH. [losBusercsakpacHo-0ypoe
OKpallllBaHUE.

OnertNe2: [Monyuenue aneTriaeHua cepedpa.

B npo6upky nanuarotr 2 mia 1% pacTBopa HUTpaTa cepedpa U MpubaBifOT Mo KamisiM 5% pacTBop
aMMHaka 70 IOJIHOTO pPAacTBOPEHMsI OOpasyrollerocs ocajaka okcujga cepedpa. Uepes mnonmydeHHbIN
OeclLBETHBIN pacTBOp MNPOMYCKAIOT aleTHiieH. Brimagaer xenToBaTo- O€nbli OCaJOK aleTHUIIEHUAa
cepebpa.
HC=CH + 2[Ag(NH3):]OH — AgC=CAg +4NH3 + 2H>O

ALETUIICHU]

cepebpa
2.00Hapy:keHHe apOMATHYECKHUX YIJI€BO0OPOIOB.
ApoMaTndecKkue COeIMHEHNs BCTYMAlOT B peakLUU 3aMelIeH ], 00pa3ys OKpallleHHbIECOeINHEHUSI.
a) HUITPOBaHUE APOMATHYECKUX cOeMHeHuil (Tara!l).
Peakuuio mpoBOIAT a30THOM KUCJIOTOM MM HUTpyromiel cMecbro: R—H +
HNO3 — R—NO, + H,0
Memoouxka:
B npobupky nomemator 0,1 r (mnm 0,1 M) BemiecTBa U MpH HETIPEPHIBHOM BCTPSXUBAHUHM MOCTENIEHHO
npuOaBIsAoT 3 M HUTpYyromed cmecd (1 4YacTh KOHIEHTPUPOBAHHOW a30THOM KMCJIOTHI W 1 dacThb
KOHIICHTPUPOBAHHON cepHOIl KucnoThl). IIpoOupKy 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 BEUIECCTBA, TO MOKHO HNPCAIIOJIOKUTDL MPUCYTCTBHUEC apOMATUICCKUX COGI[I/IHCHI/If/’I.

0) AJKHJIMPOBAHUE APOMATHYECKHX COeITMHEHMH.

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

(OpanxeBblii, MypIypHBIN, CUHUM, 3€JI€HBIN)

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

Tema 6.2. UcciienoBanme cBOMCTB PACTBOPOB.

Ieab: mpUTOTOBIICHUE PACTBOPOB M OMIPEICIICHUE CPEJIbI BOIHBIX PACTBOPOB.
Memoouka:
B npobupky ¢ 1-2 mn o6e3BoxkenHoro xsopodopma npudasmstor 0,1 r (uaum 0,1 mn) uc- cnegyeMoro
BemiecTBa. CMech MEpEMEIUBAIOT. 3aTE€M OCTOPOXKHO BHOCAT 0,5 T' MOpPOIIKOOOPa3HOro OE3BOTHOIO
XJIOpHJIa ATFOMUHHUS TaK, YTOOBI OOJBINAsl YacTh €ro OCTalaCh Ha CTEHKAaX NMPOOMPKH BBIIIC YPOBHSI
KuaKocTd. HakimoHsst mpoOHMpKy, CIeTka CMauyuBalOTIIOPOIIOK XJIopuaa amfoMuHMS. [losBiieHue SpKoi
OKpacKH Ha CTEHKEe MPOOMPKH, a TAK)KEOKpAIIMBAaHHUE M BCETO PacTBOpa YKa3blBaeT Ha MPUCYTCTBHE
apoOMaTHYECKON CUCTEMBI.

Pe3yabTaTsl 0)OpMUTH B BU/AE TAOIHIbI:

No Uccnenyemoe YpaBHeHUE peakuuu AHanuTUYECKUn

ILII. BEIIECTBO s dext

PeakTuBbl, 060pyaoBanue: pactsop Opoma, 5% pactBopa coabl, 1% pacTBOp mepmaHTaHaTa KaJus,
aMMUaYHbII pacTBOp XJopuaa menu, 1% pactBop HuUTparta cepedpa, 5% paccTBOp aMMuaka, HUTPYIOIIAs
CMECH, IITATHB C MPOOUPKAMH, TOpENKa, Fa300TBOAHAS TPYO- Ka, BOJsSTHAs OaHs.

Xox padoThl
1.TlpucoennHenue opoma

VYreBoaopobl, CoAepKaIINe KpaTHbIE CBS3H, JIETKO MPUCOETUHSIOT OpOM:

II. R—CH=CH—R + Br2 R—CH—CH—R

Br Br
Memoouka: B CyXyio POOUPKY MOMEMIAIOT 1MIT HCCTIETyeMOTo BEIIeCcTBa U JOOABISIOTIIO KaIUIsIM, TIPH
JIETKOM BCTPSIXUBaHUHU, PACTBOpP Opoma.

HabGnronaeTcst ncue3HOBEHUE KENTOW OKPACKH.
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2.1Ipoba c mepmanranaTom kauus ( peaknus Baruepa)
B cnabomienounoii cpesie mpu IeHCTBUU TIEpMaHTaHaTa Kaus MPOUCXOAUT OKUCIIC-HUE BEIIECTBA

C pa3pbIBOM KPAaTHOM CBSA3U.

3. R—CH=CH—R + 2KMnO04 + 4H20—3R—CH—CH—R + 2MnQO2 +2KOH

| |
OH OH

Memoouka:

K1 mn uccnenyemoro BemectBa aoOaBimsitoT 1 min 5% pactBopa copbl, 3aTeM IO KarulsM, IpU
BCTpsiXUBaHUU 1% pacTBOp nepMaHraHaTa Kajaus.

Haburoaercs vicue3HOBEHHE MAJIMHOBOM OKPACKH [IEpMAHraHaTa.
AUETUIICHOBBIE YTJIEBOJOPOMABI TaK)Ke NAIOT peakiuu ¢ OpOMOM U IMEepMaHTaHATOM Kalus, KOTOpBHIE,
OJIHAKO, MMPOTEKAIOT C MEHBIIEH CKOPOCTHIO.
3.00pa3oBaHue aneTUJIEHU10B
ATOM BOJIOPOJA, HAXOJSIIMICS TMPU CBSI3AHHOM TPOWHON CBSI3bI0 aTOMOM YTIJIEpOJa, CIO-COOEH
3aMelaThCcs Ha MeTall (KauecTBeHHas peakuus Ha rpynmny —C=CH).
PaGora c¢ anermnenugamu TpebyeT coOMIOACHMS MpPaBUI TEXHUKH Oe3omacHocTH. B cyxomBume, npu
c1aboM HarpeBaHUU WIM MPU yAape, OHU B3PBIBAIOTCS C OOJBIION CUIION, TO- 3TOMY HEJb3s1 OJHOCTHIO
BBICYIIUBATh arleTHieHu1bl. OCOOEHHO OIMAaceH B CyXOM BHJIE alleTHIICHH]I cepedpa.
Memoouka:

OmneitNel [Nonyyenune anerwinennaa Mmeau (1)

B npobupky HanuBaroT 2-3 miu GeciieTHOro ammuadHoro pactsopa xijopuaa meau(1)[Cu(NHz)2]Cl

¥ TIPOIYCKAIOT Yepe3 pacTBOP alleTHIICH.

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

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

DTy peakIuio MPUMEHSIOT JUTsl OOHAPYKEHUS JTaXKe CIICIO0B alleTHIICHA.

CMaguBaroT MOJIOCKY (QUIBTPOBATBHON OyMaru aMMHAYHBIM PACTBOPOM XJIOPH/IAa MEIH

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

OnertNe2: [TonyueHne aneTuiaeHna cepeopa.

B mpobupky nanuarot 2 mia 1% pacTBopa HHUTpaTa cepedpa U MpuOaBIAIOT Mo KamisM 5% pacTBOp
aMMMaKa J0 IIOJHOTO pacTBOPEHHUs OOpa3yIoLIerocs oOcagka oOKcHuiaa cepedpepe3 IMONydyeHHBIH
OCCIIBETHBIN PACcTBOP NPOIYCKAIOT aleTHICH. BrIMagaer >KeaToBaTo- OENbli O0CajoK aleTHICHUIA
cepeodpa.
HC=CH + 2[Ag(NH3).]OH — AgC=CAg +4NH;3 + 2H,0
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2.00HapykeHHe apOMATHYECKHX YI1eBOJ0POA0B.

ApomaTtuyecKkre COeJMHEHUS BCTYAIOT B PEaKIIUU 3aMeleH s, 00pa3ysl OKpalleHHbIECOCTUHECHNUSI.

a) HUTPOBaHUE APOMATUYECKUX COeIMHeHuil (Tsara!).

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

HNO3; — R—NO: + H2O

Memoouxa:

B npo6bupky nomemtaror 0,1 r (uwm 0,1 M) BemiecTBa U IPU HEMPEPHIBHOM BCTPSIXHUBAHUU TTOCTECTICHHO
npuOaBIsAoT 3 M HUTpYHOmed cmecd (1 4YacTh KOHIEHTPUPOBAHHOW a30THOM KMCJIOTHI W 1 dacTh
KOHIICHTPUPOBAHHON CEpHOU KHUCIOTHI). [IpoOMpPKY 3aKphIBafOT MPOO- KOW C JUIMHHON CTEKISTHHOU
TPpYOKOH, KOTOpasi CIIy>KUT 0OpaTHBIM XOJIOJAWIBHUKOM, H HArpeBaroT Ha BoJsiHOU Oane 5 muH. ipu 50°C.
Cwmech BbUIMBAIOT B cTakaH ¢ 10 r U3MeNnbYeHHOro JIb/a.

Ecnu npu 3TOM BhIAAAET TBEP/bII MPOAYKT MM Macilo, HEPaCTBOPUMBIE B BOJIE M OTIMYAIOLIUECS OT
MCXOJIHOTO BEILECTBA, TO MOYKHO MPEAINOI0KUTh MPUCYTCTBUE ApOMAaTUYECKUX COSTUHEHUM.

0) aJIKWJIMpPOBaHUE APOMATHYECKHUX COeJUHEeHHUIA.

ApoMaruyeckue YrieBOAOpPOJAbl W UX TaJIOTEHONPOU3BOAHBIE JAIOT IMPU B3aUMOJICHCTBUU C
xJ0pohopMOM B TMPUCYTCTBUU XJIOpUJA AITIOMHUHHS TPOAYKTHI, OKpAIICHHBIE B SpKUE IIBETa

(OpanykeBbli, MypIypHBIN, CHHUI, 3€JICHbII)

3R—H + CHCl, —4CB _; RyCH + 3HCI

Memoouka:

B npobupky ¢ 1-2 mn o6e3BoxkeHHoro xiaopopopma npudasnstotr 0,1 r (wim 0,1 mi) uc- ciegyemoro
BemecTBa. CMech MepeMenInBaT. 3aTeM OCTOpOoXkHO BHOcAT 0,5 T mopoii- KooOpa3HOro 0e3BOJIHOTO
XJIOpUJIa ATIOMUHHS TakK, 4TOObI OOJbIIAsl YacTh €ro OCTajJach Ha CTEHKaxX MPOOMPKH BBILIE YPOBHS
KHUJIKOCTH. HakioHss mpoOupKy, cilerka CMauyuBalOTIIOPOIIOK XJopuaa amtoMuHus. [losBienue spkoi
OKpacKu Ha CTEHKE NMPOOMPKH, a TaKXeOKpallMBaHHE M BCEr0 pacTBOpa yKa3blBaeT Ha MPHCYTCTBUE
apOMaTHUYECKON CUCTEMBI.

Pe3yabTarsl opopMuTh B BUae TA0MIbI:

Ne Hccnenyemoe YpaBHEHHE peakLiUU AHanuTHYECKUN

.11 BELIECTBO s ekt
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2. Baiitaep B.B. Xumus [ DnexTpoHHbIi pecypc] : yuebnoe nocodue / B.B. Baiitnep, E.A. Hukonenko.
— DJEeKTPOH. TEKCTOBBIE NaHHbIe. — ExaTepunOypr: Ypansckuii penepanbublii yausepcuret, 2021.
— 132 ¢. — 978-5-7996-1780-6. — Pesxxum npocryna: http://www.iprbookshop.ru/66217.html
ObCmoura;

JlonmoJHUTEeNbHbIE HCTOUHHKMH:

1. Xumus [ DNeKTpOHHBIHA pecypc]: yuebHoe nmocodue /. — DIeKTpOH. TEKCTOBbIE JaHHbIE. — BopoHex:
Boponexckuii rocyaapcTBEHHBIN apXUTEKTYpHO-CcTpouTenbHblil yHuBepcuret, ObC ACB, 2019. — 92
c. — 978-5-890040-579-1. — Pexxum goctyna: http://www.iprbookshop.ru/59133.html 3b6C

2.Xumus [ DneKTpOHHBIH pecypc] : yuebHoe nocobue / A.M. [lanmiieHko [u ap.]. — DAeKTpoH.
TeKcToBble JaHHble. — HoBocubupck: HoBocuOupckuii rocyapcTBEHHBIM
apXUTEKTypHOCTpOUTENbHBIN yHUBepcuTeT (Cubctpun), 2019. — 261 c. — 978-5-7795-0775-2. —
Pexum noctyna: http:// www.iprbookshop.ru/68898.html 9bC

3. Mapmankua M.®. Xumus [DnekTpoHHbIH pecypce] : yuebHoe nocodbue / M.®. Mapmankun, U.C.
I'puropsin, /I.H. KoBaneB. — DnekTpoH. TekcToBbIe nanHble. — CtaBponosb: CeBepo-KaBkazckuit
benepanbHbId yHUBEpPCUTET, 2020. — 228 ¢. — 2227-8397. — Pexkum nocrymna:
http://www.iprbookshop.ru/63225 . html

HMHTEpHET HCTOYHUKU:

www.elementy.ru — caliT «1eMeHTBI OOJIBIION HAYKU. DHIUKIIOE NS
http://ru.wikipedia.org/wiki - UaTeprer-sHImKIONE 1 testpilot.

http://www.nkj.ru — caiit xxypHana «Hayka u :u3Hb».

http://www.znanie-sila.su — cait xxypHana «3HaHHE — CHJIay.

http://technicamolodezhi.ru — caiit xxypHana «TeXHUKa — MOJOICKI.
http://www.popmech.ru — caiit xypHana «IlonyaspHas MeXaHUKa».

http://ihst.ru — caiitr Uucturyra ncropun xumuu u texuuku uMm. C.1. Basunosa PAH
(MUET PAH)

http://vivovoco.rsl.ru/VV/JOURNAL/VV_VIET.HTM - caiit xypHana «Bonpocs! ucropuu
XUMHH ¥ TEXHUKNY.

http://naturalscience.ru — caiiT «Xumus. CripaBOUHUK €CTECTBEHHBIX HAYK».

13



14



15



