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Meronudeckue yka3zaHus I JaOOpaTOPHBIX pabOT MO JUCHHIUIMHE «Xumus» COCTaBICHBI B
coorBercTBUU ¢ TpeboBanusimu PI'OC CIIO, npenHa3HayeHbl I CTYACHTOB, OOYyYalOIIMUXCA IO
cnenuanbHocTH: 38.02.08 Toprosoe neno.



ITosacHUTEeNLHAA 3alIMCKA

IIpaBuiia TexHMKHU 0€30MIACHOCTH NPHU padoTe B XUMHYECKOH J1a00paTOPUHUHU OKA3aHHUE

nepBoOM MOMOIIM

OO0umme npaBuJa:

1.
2.

4.
5.

Kareropuuecku 3anpemaercst pabotaTb OZHOMY B XUMHYECKOH J1a00paTOPHH.

Bo Bpemst paboThl HEOOXOMMO COOJIIOATh YUCTOTY, TUIIMHY, MOPAJOK M MPaBHJIa TEXHUKU

0e30macHOCTH, pabOTaTh TOJHKO B XajaTax.

[lepen pabGoToii HEOOXOAMMO O3HAKOMHUTBLCS C COJEpKAHHUEM JIabOpaTOPHOM padoThI,

IIPpOBCPUTH HATIUYIUC HeO6XOI[I/IMOFO 060py,[[OBaHI/I$I H PCAKTHUBOB.
Touno CO6J'II-OI[aTB MMOPAAOK U ITOCIICAOBATCIIbHOCTD onepaunﬁ, YKa3aHHBIX B PYKOBOJICTBC.

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

[IpaBuia noJib30BaHusl peaKTUBAMM M IPpUdOpaMu:

1.
2.

4.

HeoOxonnmpble 11st pabOThI peaKTUBbI BHICTABIISIIOT Ha MOJIKH JJAOOPATOPHBIXCTOJIOB.

Ha Bcex OaHkax, CKISIHKax W JPYrod IMOCYyAe, TN XPAHATCS PEaKTHBBI, JOJDKHBI OBITH
STHKETKH C YKa3aHUEM Ha3BaHMs BEIIECTB.

CKJISSHKU C BellecTBaMHM U PacTBOpaMM HE0OX0AMMO OpaThb OJIHOW PYKOW 3a TOpIBIIKO, a
Jpyroil CHU3y MOJAEPKUBAs 3a THO.

Bo u36exanue BbIOpachIBaHUSI )KUAKOCTU U3 MTPOOUPKU MPU HArpeBaHUHM HEOOXOIMMO:

® HCHIOJb30BAThH IIPU pa60Te C HCPACTBOPUMBIMH B BOJC BCUICCTBAMU CYXHC HpO6I/IpKI/I;

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

® jiepXaTh MPOOUPKY HE B BEPTUKAIHHOM, a B HAKJIOHHOM T10JI0’K€HUH, HETIPEPHIBHOBpAIas €€ BO

n30exaHue YaCTUYHOIO Meperpena.

5.

[Tpu pabote ¢ ra300TBOAHON TPyOKOH HEOOXOIUMO yOUpaTh TOPENKY HU3-TOJ MPOOUPKHU CO
CMECBIO TOJBKO TOCIE TOrO, KaK KOHEIl Tra300TBOJAHOW TPYOKH yna-INE€H U3 MPOOUPKH —
MIPUEMHUKA C )KUIKOCTBIO.

HroxaTh peakTHBHI B JIA0OPATOPUH HYKHO, HAIPaBJIsAsa K ceOe maphl WK T'a3 JIBIKEHUEM PYKH
[Ipu pacTBOpeHHMH CleqyeT MPUIUBATH CEPHYIO KHCIOTY K BOJE MO KarisiM, BCE Bpems,
MepeMelInBas BEIIecTBa.

Pa6oty ¢ apupamu, cnimpramu, 6€H30710M ITPOBOIUTH BJIAJIK OT OTHS.

Bce ombITEI ¢ CHIIBHO MaxXHyuMUu W SAJO0OBHUTBIMU BECIICCTBAMH IPOBOAWTL B BBITAXKHOM

mkady.

e O JIIO6OM, CaMOM HC3HAYUTCJIBbHOM HCECYACTHOM CjIydac CJIICAYCT HCEMCIAJICHHO COOGI_]_[I/ITB

[IPENOAABATEIIIO U IIPUHATH MEPHI IEPBOM IIOMOILM: ITPH TEPMUYECKUX 0XKOTax MOPAKEHHOE MECTO



HYXXHO CMOYUTH paCTBOPOM TaHHHA BCIIUPTEC UJIU 2% pacTBOpOM II€pMaHIaHaTa KaJlus.

® [IpH XMMHYECKHX 0)KOTraX HEoOXOAMMO, MPEXJIe BCEro, yJaluTh C KOXKM BELIECTBO, BBI3BIBAIOIIEE
OKOT, M 00paboTaTh COOTBETCTBYIOLITUM 00pa30M:

a) IpU 0XKOrax KHCJIOTOM WM LIENOYbI0 IPOMBITH ITOPAKEHHOE MECTO CHIIBHOM CTpYEN BOABI, a
3aTeM HeHTpanmu3oBaTh Kucioty 1% pacTBOopoM ruapokapOoHarta HaTpus, mENoYs — 1% pacTBOpoOM
YKCYCHOM KHCIIOTHI;

0) nmpu oxxorax GpomoM nopaxeénnoe mecto oopadorats 10-20% pacTBopoM THO- cynbhaTa HATPHS,
CMBITh OOJIBIIUM KOJIMYECTBOM BOJIBL, a 3aTEM HAJIOKUTh TAMIIOH, CMOYEHHBIN 5% pacTBOPOM MOUEBUHBI;

B) TIpU OXOTaxX >KUAKHUM (PEHOJIOM TOOENEeBIINH y4YacTOK KOXH pPacTepeTh TIMLIEPHHOM JI0

BOCCTAHOBJICHUA €TI0 HOPMAJIbHOI'O IIBETA U HAJIOXKHUTDH MapJ'IeBBIfI TaMIIOH, CMOYCHHBIN TIIMOCPHUHOM.

® CCIM KHUCJIO0Ta WM 1ICI0Yb MONAJIM B I'/1a3, TO CICAYCT TIIATCIIBHO IIPOMBITH €0 BO,Z[OI‘/'I,a 3areM 2%

pacTBOopoM OOpHOW KHCIOTHI (s HeWTpanmu3anmuu menoun) win 2% pacTBOPOM THIpOKapOoOHATa

HaTpus (U1 HEUTpanu3aluyu KUCIOThI).

® [IpU IOPE3€ PYKH, €CJIM B paHy Ilomajl KyCOYCK CTCKla, MPEKIAEC BCETO, HeO6XOI[I/IMOHI/IHI_[CTOM

YAAIIUTB €T0

®  3aTeM CMa3aTh paHy CIIUPTOBBIM PacTBOPOM HOJa M HAJIOKUTH MOBA3KY. Ecnu kpoBoTeueHue cpasy
HE T[IpeKpallaercsi, HaAo MPUWIOKUTbH K paHe KycoueK KpOBOOCTAHABIIMBAIOIIEH BaThl
(rurpockonuueckasi BaTa, npomnuTaHHas 1% pacTBopoM xyopuaa xene- 3a). Ilpu cuiabHOM
KPOBOTEUEHHM HAJI0 BPEMEHHO IEPEeTSAHYTh PYKYy JKI'YTOM M3 pe3u- HOBOM TpyOku. Kak Tosbko
KpOBOTEUYEHHE OCTAHOBUTCS, JKI'YT CJIEIyET HEMEAJIEHHO CHSITh
JlabopaTopnasi padora Nel
Tema 2.2. DyieKTpoIMTHYECKAs] AUCCOUANMS M HOHHBIH 00MeH
Lenb: UccnepoBaHme TMNOB (MO COCTaBY M KOAMYECTBY MCXOAHbIX M 06pasylomMxcA BeLLEeCTB) U
NPM3HAKOB XMMMUYECKUX peakumii. [poBeaeHne peaKkuumii MoHHOro obmeHa, onpegenexHve cpeapl
BOZHbIX PAacTBOPOB. 33aHNA Ha COCTaB/IeHNE MOHHbIX PeaKLuni
Oo6opynoBanue u peakTuBbl: coma, 1% pactBoper NaOH, HC1, xmopuma amoMuHus, XJI0pHaa
xKenesa, cynbharta MeaH, cyiabdara Mmaraus, nopouok CaO, nakmyc.
Kuc10THO-0CHOBHBIE CBOICTBA OKCH/I0B
PactBopuTe B BOoje B OAHOM MPOOUPKE OKCHJ KalbIUs, B IPYroi - THOKCUI yriepona. B mepByto
npoOHupKy 106aBbTe MIENOTKY nopoiika CaO, 2-3 M1 AUCTUIIMPOBAHHOM BOBI M B30OTalTe. Bo BTOPYIO
npoOUPKYy ¢ 3-5 MII AUCTHIUTHPOBAHHOW BOBI mporrycTuTe ToKk CO2 u3 6amnona unm anmnapara Kum-nia. B
KOKIYI0 TpoOMpKYy no6aBpTe 2-3 KaIulM JaKMyca M IO LIBETY HMHIUKATOpa OIpEAeTUTe XapakTep
MOJIy4eHHOro pactBopa. CraenaiTe BbIBOJ O KHMCIOTHO-OCHOBHBIX CBOMCTBAX JAHHBIX OKCHAOB M IOJIY-
YEHHBIX THApOKcUAOoB. Hanmumure ypaBHeHus peakuuil. Mccinenylte B3aMMOIEHCTBHE PACTBOPEHHBIX
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TUAPOKCUAOB JPYT C IPYTOM U C PACTBOPOM CEPHOI KUCIIOTHI.
IMoay4yenne u cBoiicTBa aMm(OTEPHOr0 rUAPOKCHIA
B npobupky Haneiite 2-3 M pacTBOpa XJIOpUAA XpOMa MM XJIOpUJa aTiOMHHUSA (110 BEIOOpPY) U 1O
karsim npubasmsiite pactBop ménoun (NaOH wim KOH) no obpa3zoBanus ycroitunBoro ocaaka. Pasme-
JUTE 0CaJI0K Ha JBE MPOOUPKU: B OJIHY MPUJICHTE pacTBOP MIETOUYH, B IPYTYIO - PACTBOP KUCIIOTHI JI0 pac-
TBOPEHHUS OCaJIKa.
Cnemnaiite BbIBOJ], COCTaBbTE YPAaBHEHUS PEAKIIMII.
ITosryuyeHne HepacTBOPUMBIX B BOJle OCHOBAHMII
B otnenpHbIe MpoOUpPKH HamEiTe 1O 2-3 MIT paCTBOPOB XJIOPU/A JKeJie3a, CyibdaTa MeIu U cyibdaTa
MarHusl.
[Ipuneiite B Kaxxayt0 NpoOUpKy IO KarisiM pacTBop Iiénouu. CocTaBbTe€ ypaBHEHHUS peakuUuil B
MOJIEKYJISIPHOM U HOHHOM BUJIE, OTMETHTE LIBET BBIMABILUX OCAIKOB.
Kuci10THO-0CHOBHBIE CBOMCTBA COJIEH
CBoiicTBa KHCJI0H COJTH.
J1i1s monrydeHust KUCJIOW COJIM MCTIONb3yTe PacTBOP THAPOKCUAA KalbIusl AUOKCH] yriepona. Kakoit
U3 YKa3aHHBIX PEaKTUBOB CIIEIYET B3ATh B M30bITKe? OOpaTHTEe BHUMAaHUE HA TO, YTO IIPH MPO-
nyckanuu Toka CO2 udepe3 pacTBOp THAPOKCH/IA BHAYANIE 00pa3yeTcs 0CaJJOK CPEAHEN COIM, KOTOPBIH 1pu
JaTbHEeHIIeM MPONYCKaHUM JHOKCHAA YIIIEpPOAa PAacTBOPSETCS M MEPEXOJUT B PAaCTBOPUMBIA THIPO-
kapooHaT. CocTtaBbTe ypaBHEHMs peakuuil. UeM Hy)KHO MOJENHCTBOBaTh Ha THAPOKApOOHAT (pacTBOPOM
HC1 nmm NaOH), 9To0bI mepeBecTH €ero CHOBa B 0CaJI0OK CpeAHEH comu?
Otuét no nmabopaTopHOit paboTe opopMHUTE Ha JBYX pa3BEPHYTHIX JHCTaX TETpaau (J1abOpaTOpHOTO
JKypHaJIa) o cienyroei hopme:

Lt Knaccel HeopraHu4ecKux coeTHHECHAH

‘Hammenosa- | Yciosusa | Habmo- XumusM | Busox
' HHE OIbITa IEHHS | B3amMOJeH- | .
OnLITa . CTBHS

‘1.KucnotHo- | CaO

OCHOBHBIE pactso-

CBOWCTBAOK- | psIEM B -

CHIOB Boge, k |Pactsop |CaO+H,O=|CaO -

"Ca0 | pacteopy | caneer | Ca**+20H " | ocHOB-

i npubas- HOM
nsieM OKCHJI
JIAKMYC

B nanHoM u nocienyronmx oTuérax ypaBHEHUs peakuil M1CcaTh B MOJIEKYJISIPHOM ¥ HIOHHOM BH/IE.

3adanus u 6onpocel 014 hopmuposanus u KOHMPONA 61A0€HUA KOMNEMEHUUAMU, TIO3BOJISIONINE



OIPENIeNIUTh JOCTHKEHHUE CTYI€HTOM OT/JENIbHBIX Y4eOHBIX 3a/1a4, YPOBEHb CPOPMHUPOBAHHOCTH
KOMITOHEHTOB KOMIIETEHIUH [TPU U3yYEHUH y4eOHOM TeMBbI:
Temwt 0oknaooe/pehepamos:

1.«JKu3Hb, KaKk OMOJIOTUYECKHIA KPYTOBOPOT BEIIECTBY.

2. «CoBpeMeHHbIe IPEACTABICHUS 00 IBOIIOLUH KUIHIY.

3. «310poBBE U PabOTOCIIOCOOHOCTHY.

4. «IpyHIUIIBI COBPEMEHHOM OMO3TUKIY.

5. UpesBbI4aiiHble CUTYaLMK dKOJIOTHYECKOr0 Xapakrepa.

6. Upe3BblyaiiHble CUTyalllH, YCIIOBHO, 0€3 3arpsi3HEHHsI OKPY’KaloIIel Cpebl.

7. UpesBblYaliHblE CUTYyalMH C 3arPA3HEHUEM OKPYXKarOIIEeH Cpeibl.

Dopmvl meKyuie2o KOHmMpPOJisa 3HAHUIL:

1.IIpoBepka BBIIOJHEHHOTO 3a/1aHuUs

2.Pa300p 10BOIOB B MOJIb3Y TOW WJIM MHOM MO3ULIUU.

3.0ueHKa cTeneHn apryMEHTUPOBAHHOCTHU CYKICHUM.

Temuvi 0na camocmoamenbHo20 U3y4eHun:

1. Knaccudukarms ocHoBanuii 1 kuciot. CocTas.

2. XUMHUYECKHE CBOMCTBA OCHOBAaHMI M KHCIIOT.

JlabopaTopnas padora. 2 [lonyyenue 3TuiieHa U aneTuiaeHa. 3yyenue ux cBoicTs.

1. Ilony4yeHnue 3THICHA M €r0 CBOMCTBA.

Oobopyoosanue: METAINIMYECKUI IITAaTUB C JIAKOM; COUPTOBKa (ropeiska); nmpoOKa ¢ ra3ooTBOAHOMN
TpyOKoOIf; 3 MpOoOUPKHU; MECOK (MPOKATCHHBIN) WM MEJIKUE KaIlUJUISIPHI.

Peakmuebl: cMech 3TUIOBOTO CIHUPTa M KOHIEHTPUPOBAHHOW cepHOil kucioTel (1:3); kapoup
Kaiblug (Kycouku), OpomHas Boga (Ha 50 mu Boabl 2 Kamiau Opoma); pacTBOp NepMaHraHaTa Kajaus
(0,5%, mOIKUCICHHBIN).

B nmpo6upky Haneiite 1,5 M1 cMecH 3TUIOBOTO CIUPTA U CEPHOM KUCIOTHI M ONYCTUTE B HEE HEMHOTO
NIECKA WJIM HECKOJIBKO MEJIKHUX KaWIISPOB. JTO HY)KHO C/IE€NaTh /111 pPABHOMEPHOI'O KUIIEHUS KHUIKOCTH.
K mpobupke npucoeanHuTe MpoOKy ¢ ra300TBOAHOM TPYOKOW U YKpENUTE €€ B JIalKe ITaTHBA.

B 1-10 mpoGupky Haneiite 1 mi1 GpoMHOI BOJIBI, BO 2-10 — CTOJIBKO K€ 110 00BbeMY pacTBoOpa mnep-
MaHraHara kanus. [Ipex e uem HauaTh OMBIT, IPOBEPHTE MPUOOP Ha TIePMETUYHOCTH, MOTPY3UB KO-
Hell ra300TBOJHOM TpyOKH B 1-10 mpoOupky. [Iporpeiite Bcro mpoOUpKy CO CMECHIO U MTPOAOIIKANTE He-
CWJIBHO HarpeBaTh TO MECTO, IJI€ HAXOIUTCS >KUJKOCTh (HE HarpeBaiTe BBIIIE YPOBHS KMJIKOCTH, TaK
KaK TIPOOHpPKa MOXKET JIONHYTH ).

UYrto npoucxoaut ¢ 6poMHoO# Bofoi? He nmpekpaiiiast HarpeBaHusi CMECH, TIPOITYCKANTE BBIICIISIOMICH -
Cs 3TWJIEH BO 2-10 MPOOHPKY. 3aMETUB 00ECIIBEYMBAaHUE PACTBOPA, TOTYAC BHIHBTE T'a300TBOAHYIO TPYOKY

N3 XKUJKOCTHU U MTOBECPHUTC €€ OTBCPCTUCM BBCPX. HOI[O)KI‘I/ITC BBII[GJI?IIOHleICH ras u 06paTI/ITe BHHUMAHHC
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Ha XapakTep IUIAMEHH.
[TpexkpaTture HarpeBaHue U pUCTYIANTE K pa3dopy npudopa nocie ero ocTeiBaHusl. OCTHIBIIYIOCMECH
paz0aBbTE BOJIOW U BBUICHTE B CIICIIUATHHBIN CIIUB.
Ha ocHOBaHUM NPOBEICHHBIX OIIBITOB YKAKUTE:
1.KakoBa poisib CEpHOI KMCIIOTBI B PEAKLIUU TOJIy4YEHUS STWIEHA, IPOXOISAIIEH 110
cxeme: C2H50H —C2H4+H20?
2.KakoBbl pu3nveckne 1 XUMHUYECKIE CBOWCTBA ATUIIeHa? PaccMOTpUTE X B CBOEMOTYETE.
3 CH2 = CH2 + 2KMnO4 + 4 H20 =3 CH2 OH -CH2 OH+ 2MnO2
+2KOH
Hanumwure ypaBHeHHME peakuuu HpucoeIuHeHuss Opoma Kk 2-
METUIIOYTEeHY-2 U paccMoTpuTe ee MexaHu3M (AE). Paccuuraiite, cKoibko

rpamMmoB 3%-HOro pacTBopa 6poma notpedyercs st OpomupoBanus 1 r 2-

METWIOyTeHa-2.

Peaxiust ¢ GpoMOM ¥ ¢ BOJHBIM PacTBOPOM MEpMaHTaHaTa Kajus - Ka-

YECTBEHHBIE PEAKI[MU HA COEJUHEHUS C KPATHBIMU CBA3SIMU.
2. IlosryyeHune aneTH/IeHA M €ro CBOMCTBA.

B npoOupky nomemaroT Kycouek KapOuja KajbLiys, IPUIUBAIOT OKO-JIO 1 MJI BOJABI M cpa3y ke
3aKpBIBAIOT €€ MPOOKOU ¢ ra300TBOAHON TPYO-
KOH, UMEIONINI OTTSHYTHIH KOHel. [a300TBOAHON TpPYyOKOW 3aKphIBAIOT MPOOUPKY, M3 KOTOPOH
BBIJICJIICTCSl  allETHJIEH, MOJDKUraloT auneTwieH. HalOmiogaroT xapaktep IuiamMeHd. BHocaT B miams
KPBILIKY OT TUrJiA. Ha Kpbliike 06pazyeTcst 4epHOe MATHO CaXKH.

BoruncnuTe npolueHTHOE coiepkaHUe yriepoja U BoJopoja B areruieHe. Hanumure ypaBHEHUS
peakuMii MOoTydeHus aleTHieHa KapOuaHbIM CIOCOOOM M MOCTEIYIOLIEro ero ropeHHs.

3areM MpoIycKaloT aleTHJIeH Yepe3 OpOMHYIO BOY.

OBBACHUTE, noyemy oOecriBeurBaHre OPOMHOI BOJBI MPOUCXOAUT 3HAYUTENILHO MEAJIEHHEE, YeM
IIPU PEaKIUU C STUICHOM.

Hanummre ypaBHeHUE peakluy alleTuIeHa ¢ 6poMom.

3areM B NMpoOHMpKY HaIMBalOT | MJI pacTBOpa NepMaHraHaTa Kauus, J0OaBISAIOT TaKoH ke o0beM
pacTBopa coAbl M 3aTeM MpPOIYCKAalOT uepe3 MOJIy4YeHHbIH pacTBOp areTwieH. [locTteneHHO ¢uoneToBas
OKpacKa pacTBOpa MCYE3aeT, MOSBISIETCS XJIOMBEBUIHBIN 0CaloK Oyporo 1Beta okcuaa mapranua(lVv).

Hanummure ypaBHEHHE peaklMM OKHMCIEHHUS aleTHJIEHA NEPMAHraHaTOM Kajlus 10 IaBeJIEBOM KucC-
JOTHI.

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

JlaGoparopnas padora Ne 3

Tema 4.3. UnenTndukanns OpraHu4ecKHX BellecTB, UX 3HA4YeHHe W NPHMEHeHHe B OBLITOBOW M
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NPOU3BOJACTBEHHOM 1esITeIbHOCTH YeJI10BeKa
Llens: MonyveHne sTuneHa M m3yyeHMe ero CBOMCTB. MopaennposaHMe MONEKYN U XMMUYECKUX
npeBpaLLeHnin Ha NpuMepe 3TaHa, STUAEHa, aueTUaeHa n ap.
KadecTBeHHBIE peaknMM Ha OCHOBHbIE KJIacchl yrijesoaopoaos Ilean
padoThI:
1. TloBroputh knaccupuKaImIo, CTPOCHHUE U CBOMCTBA YIIIEBOIOPOJIOB.
2. V06eauThes B TOM, YTO CBOMCTBA ONPEENIAIOTCS CTPOEHHUEM.

3. Tlo3HaKOMHUTBhCS ¢ J1AbOPATOPHBIMM CIIOCOOAMHM , PACIO3HABAHWS OCHOBHBIX KJIAaCCOB
YIJIEBOIOPOAOB
PeakTuBbl, 000pynoBanmue: pactBop Opoma, 5% pacTtBopa coabl, 1% pacTBOp IepMaHraHara Kajus,
aMMMa4HbII pacTBOp Xjopuiaa Meau, 1% pactBop HUTparta cepebpa, 5% pacTBOp amMMHaka, HUTpYOLIast
CMECh, ITATHB C MPOOUPKAMHU, TOpEIKa, ra300TBOAHAS TPYO- Ka, BOJsTHAS OaHS.
Xoxa padoTsl

1.Ipucoeannenue Gpoma
VYrneBogoposl, cojiepKaliue KpaTHble CBSI3H, JIETKO IPUCOSTUHSIIOT OpOoM:

I. R—CH=CH—R + Br2 R—CH—CH—R

|
Br Br
Memoouka: B CyXyro IpoOHUpKy MOMEMAoT 1M1 UccaeyeMOoro BelecTBa 1 100aBIsIOTIO KaIyIsM, IPU
JIETKOM BCTPSIXMBAaHUHM, PacTBOp Opoma.
Habumroaercs ncue3HOBEHUE JKENTON OKPACKH.
2.1Tpoba c nepmanranarom kayus ( peaknusi Barnepa)
B cnabomenounoii cpese mpu 1eHCTBUM NepMaHTaHaTa KaJlds MPOUCXOIUT OKHCIIEHHE BEIECTBA
C pa3pbIBOM KpaTHOMW CBA3H.
3. R—CH=CH—R + 2KMnO4 + 4H20—3R—CH—CH—R + 2MnO2 +2KOH
| |
OH OH

memoouxa:
K1 mn uccnegyemoro BemectBa aobaBisaioT 1 min 5% pactBopa cojbl, 3aTeM IO KarlisM, IpU
BCTpsiXxuBaHUU 1% pacTBOp mepMaHraHaTa Kajus.
Habmronaercs ncue3sHOBeHHE MATMHOBON OKPAcKH IIepMaHraHara.
AUETUIICHOBBIE YTJIEBOJOPOIBI TAKXKE IAIOT PEaKUUUd ¢ OPOMOM M MEPMAHTaHATOM Kalusi, KOTOPHIE,
OJIHaKO, POTEKAIOT C MEHBIIEH CKOPOCTHIO.

3.00pa3oBaHue aleTWIEHUI0B



ATOM BOIOpO/a, HAXOMASALIMICS TPH CBSI3aHHOM TPOWHOH CBSI3bI0 aTOMOM yIJIepoja, CIo-coOeH
3aMeIaThCs Ha MeTaill (KauyecTBeHHas peakius Ha rpynny —C=CH).

Pabora ¢ anerwieHugamMu TpeOyeT COOMIOACHMS TMpPaBUI TEXHUKH Oe30macHOCTH. B cyxomBuie, mpu
cJ1ab0M HarpeBaHWU WJIM MPH yJape, OHU B3PHIBAIOTCS ¢ OOJIBIION CHIION, ITO- 3TOMY HEJIb3sl TIOJIHOCTHIO
BBICYIIMBATh aleTHiIeHUIbI. OCOOCHHO OIaceH B CyXOM BHJIE alleTHIICHU]I cepedpa.

Memoouxka:

OnbeitNel INoayuenne anetminenuna Mean (1)

B npobupky HanmBaroT 2-3 Mt 6eciiBeTHOro ammuadHoro pacrsopa xiopuaa meau(1)[Cu(NHz)2]Cl

U MPOITYCKAIOT YePe3 paCTBOP allCTHIICH.

PacTBOp OKpammBaeTcsi B KpacHO- OyphIii IIBET, 3aT€M BBINAACT KPACHO-OYPBIi 0CAI0K alleTHIICHH A
MEJIH.

HC=CH + [Cu(NH3)2]C1 -»CuC=CCu +2NH4ClI + 2NHj3

DTy peakuuio NPUMEHSIOT Uil OOHAPYKESHHUS 1aXKe CIEI0B alleTUIICHA.

CMauuBaioT nojocky GUIbTPOBAIBHON OyMaru aMMUaYHBIM PACTBOPOM XJIOPHAA MEAH

(1) u BHOCAT €€ B OTBEpCTHE TPOOUPKH, U3 KOTOPOU BhIIEsIeTCs alleTuieH. [losBusieTcakpacHo-0ypoe
OKpaIlTuBaHUE.

OnertNe2: TTonvueHne aneTuiaeHnIa cepeopa.

B npoOupky nanuBaroT 2 mu 1% pactBopa HHUTpaTa cepeOpa M MpHOaBIAOT MO KamisM 5% pacTBop
aMMMaKa JI0 TOJHOIO pPaCTBOPEHMs 0Opa3yrollerocs ocajka okcuaa cepeOpa. Uepe3 MNOITydeHHBIN
OecLIBETHBIN pacTBOp NPONYyCKAalOT aleTuieH. Bolmagaer xenroBaTo- Oesblil OCaJOK aleTUICHHUIA
cepeodpa.
HC=CH + 2[Ag(NHj3)2]OH — AgC=CAg +4NH; + 2H>O

alleTUJICHU

cepebpa
2.006HapyKeHe APOMATHYECKHUX YIJI€BOTOPOI0OB.
ApomaTuyeckre COeJMHEHUs BCTYMAIOT B PEaKIIMU 3aMelleHHs], 00pa3ysl OKpalleHHbIeCOSTUHEHNUS.
a) HUTPOBaHHE aPOMATHYECKHUX COeAUHEeHUI (TAral).
Peaknyro mpoBOJIAT a30THOW KHCJIOTOM WM HUTpyromied cMecbro: R—H +
HNO3; — R—NO; + H20
Memoouxa:
B npobupky nomemtaror 0,1 r (uiau 0,1 mi) BemiectBa ¥ MPH HENPEPHIBHOM BCTPAXUBAHUU MTOCTENIEHHO
npubaBisitor 3 il HUTpyromed cmecu (1 4YacTh KOHLEHTPUPOBAHHOM A30THOM KUCIOTHI W 1 dYacThb
KOHIICHTPUPOBAHHOW CEpHOM KHCIOTHI). [IpoOupKy 3akphiBaloT NpoO- KOW C JUIMHHOW CTEKJISTHHON
TpyOKOI, KOTOpasi CIY>KUT OOpPaTHBIM XOJIOJUIHPHUKOM, U HArpeBaroT Ha BOAsHOM OaHe 5 muH. ipu 50°C.

CMech BBUTHBAIOT B cTakad ¢ 10 r u3MEIbpYEHHOTO JIHIA.



Ecnu npu 3TOM BhIIAAAET TBEPABIN MPOAYKT MM MAcCiIO, HEPACTBOPUMBIE B BOJE M OTJIMYAIOIIHUECS OT
HCXOJIHOTO BEIIECTBA, TO MOKHO IIPEAINOIOKUTH IPUCYTCTBUE ApOMATUUYECKUX COETUHEHUM.

0) aJIKWJIMPOBaHUE AaPOMATHYECKHUX COeJHHEHHUIA.

ApomMarudeckue YrieBOAOpPOJAbl U UX TaJIOTEHONPOM3BOAHBIE JAIOT IIPU  B3aUMOJECHCTBUHU C
XJ0poOopMOM B TMPUCYTCTBUU XJIOpUJA QITIOMHUHHUS TPOAYKTHI, OKpAIICHHBIE B SPKHE IIBETa

(OpankeBbli, TypITypHBINA, CHHUN, 3€JICHBIH )

3R—H + CHCL,—4/CB _, R3CH + 3HCI
JlabopaTopnasi padora Ne 4

Tema 6.2. UcciienoBanue cBoOiicTB pacTBOPOB.

Heab: mpuUroToBieHUE PaCTBOPOB U OMPEIEICHHUE CPEIbI BOJHBIX PACTBOPOB.
Memoouxka:
B npobupky ¢ 1-2 mi o6e3BokeHHOTO Xstopodopma mpudasistor 0,1 T (mmm 0,1 Min) me- crnegyeMoro
BemecTBa. CMeCh MepeMeNmBarT. 3aTeM OCTOPOKHO BHOCAT 0,5 T' MOpPOIIKOOOpa3HOTro OE3BOIHOTO
XJIOpUJIa ATIOMHUHHS TakK, 4TOObI OOJbINAsl YacTh €ro OCTajlach Ha CTEHKaX MPOOMPKU BBIIIE YPOBHS
xKuakocTu. HakiioHsist mpoOHpKy, ciierka cMadyuBalOTIIOPOLIOK XJiopuaa amoMunus. [losBrenue spkoii
OKpacKy Ha CTEHKE MPOOMPKH, a TaKXKeOKpaIIWBAaHWE W BCETO PAacTBOpa YKa3bIBa€T HA IMPHCYTCTBUE
apOMaTHUYECKON CUCTEMBI.

PesynabTaTsl 0opMuUTH B BHIE TA0THIIBI:

Ne Hccnenyemoe YpaBHEHHE peakLUU AHanUTUYECKUN

ILII. BELIECTBO ekt

PeakTuBbl, 000pynoBanmue: pactBop Opoma, 5% pacTtBopa coabl, 1% pacTBOp IepMaHraHata Kajus,
aMMHUaYHBIN pacTBOp xJjopuaa menu, 1% pactBop HuTparta cepebpa, 5% paccTBop amMMmuakKa, HUTPYrOIIas
CMECh, IITAaTUB C MPOOUPKaMH, TOpeiKa, ra300TBOAHAs TPYO- Ka, BoJsHas OaHs.

Xox pa6oTsl
1.TTpucoennnenune Gpoma

YFHGBOHOPOHH, COACPpIKAIINEC KPAaTHBIC CBA3U, JICTKO MPUCOCAUHAIOT 6pOMI

II. R—CH=CH—R + Br2 R—CH—CH—R
Br Br
Memoouka: B Cyxyio MpoOUPKY MOMEMIAIOT 1MJI UCCIIeTyeMOTO BEIIeCTBa M JOOABIISIOTIIO KaILIsAM, TIPH
JIETKOM BCTPSIXMBAaHHUH, PacTBOp Opoma.

Habmromaercst icue3HOBEHUE )KENTOW OKPACKH.
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2.1Ipo6a ¢ nepmanraHaTom kajus ( peakuusi Baruepa)
B cnabomienouHoii cpenie mpu AeiCTBUY TepMaHTraHaTa Kaius IPOUCXOIUT OKHCIIe-HIE BEIlleCTBa

C pa3pbIBOM KpaTHOM CBS3H.

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

| |
OH OH

Memoouka:

K1 mn uccrnemyemoro BemiectBa mo00aBnsitoT 1 ma 5% pactBopa copabpl, 3aTeM IO KarlisiM, IpU
BCTpsixuBaHuU 1% pacTBOp NmepMaHraHaTa Kaius.

Habmonaercs ncue3HOBEeHHE MATMHOBOM OKPACKH MIEpMaHraHaTa.

ALIETUJICHOBBIE YTJIEBOJIOPOJBI TAKXKE MAIOT PEAKIMU C OpOMOM U TMEPMAHTaHATOM Kajus, KOTOpHIE,
OJIHAKO, MMPOTEKAIOT C MEHbIIIEH CKOPOCTHIO.

3.00pa3oBanue aleTWIEHNI0B

ATOM BOIOpPOAA, HAXOMAAIIUMNCS TPH CBA3aHHOM TPOWHOM CBSI3bI0 ATOMOM YTJEpoAa, Cro-coOeH
3aMelaThCs Ha MeTall (KauecTBeHHas peakuus Ha rpyniny —C=CH).

Pabora c aneruneHugamu TpeOyeT COOIONCHHS TPaBUII TEXHUKH Oe30omacHOCTH. B cyxomBume, mpu
c1aboM HarpeBaHUM WM MPU yAape, OHU B3PBIBAIOTCS C OOJBIION CHUIION, TO- ITOMY HElb3s1 OJTHOCTHIO
BBICYIINBATh aneTuiIeHu1bl. OcoOEHHO OMaceH B CyXOM BHUJE alleTUJICHH]I cepedpa.
Memoouxka:

OnerrNel INonyuenne anermwinennaa Mean (1)

B npoOupky HanuBarot 2-3 My GecriBeTHOro ammuadHoro pactsopa xjopuaa meau(1)[Cu(NH3)2]Cl

Y TIPOIYCKAIOT YEPE3 PACTBOP ALlCTHUIIEH.

PacTBOp OKpammBaeTcss B KpacHO- OypblIif IIBET, 3aTeM BBINAAAaeT KPACHO-OyphIi 0caoKaleTHICHU A
MeH.

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

DTy peakluio IPUMEHSIOT Uil OOHApYKEHHUs 1aXe CIEe0B alleTUJIeHa.

CMaunBaroT NOJ0CKY (PMIBTPOBATIBHON OyMaru aMMHaYyHBIM paCTBOPOM XJIOpUIA MEIU

(1) u BHOCAT €€ B 0TBepCcTHE MPOOUPKHU, U3 KOTOPO BhIenseTcs aueTuieH. [losBisercskpacHo-0ypoe
OKpalluBaHUE.

OnpeitNe2: [Monyuenue aneTnieHuaa cepedpa.

B npoOupky HanuBaroT 2 mi 1% pactBopa HHTpara cepeOpa ¥ NMpUOaBISIOT MO KarwsiM 5% pacTBOp
aMMHaKa [0 TIOJHOTO pacTBOPEHHUS O0pa3yrommierocss ocajaka OKCHaa cepedpepe3 MOJydeHHBIN
OCCI[BETHBIA pPACTBOp MPOIMYCKAIOT alleTHJCH. BhIMamgaeT >KenToBaTo- OENblii 0CalO0K AalleTUICHHIA
cepebpa.

HC=CH + 2[Ag(NH3),]OH — AgC=CAg +4NH3 + 2H,0
11



2.00HapyskeHHe aPpOMATHYECKHUX YIJI€BOJIOPO/I0B.

ApomaTuyeckre COeJMHEHUs BCTYNAlOT B PEAKIIMU 3aMelleHus], 00pa3ys OKpaIleHHbIECOCTUHEHNUS.

a) HUTPOBaHHE apOMATHYeCKHUX COeIUHEeHUI (TAral).

Peakuuio mpoBOJIAT a30THOM KUCJIOTOM MM HUTpyromien cMecbro: R—H +

HNO3; — R—NO2 + H20

Memoouxka:

B npobupky nomemaror 0,1 r (uam 0,1 mi) BemiectBa ¥ MpH HENPEPHIBHOM BCTPSIXMBAHUH MTOCTEIICHHO
npubaBisitor 3 Mu HUTpyromed cmecu (1 YacTh KOHIEHTPUPOBAHHOM A30THOM KUCIOTHI W 1 dYacTh
KOHIIGHTPUPOBAaHHON cepHOil KucnoTsl). I[IpoOupky 3akpeiBatoT mpoO- KOM € JUIMHHOW CTEKJISTHHOM
TpYOKOH, KOTOpasi CIIy’KUT OOpaTHBIM XOJIOAUIBHUKOM, U HarpeBaroT Ha BoJsiHON 6ane 5 muH. pu 50°C.
CwMmech BbUIMBAIOT B cTakaH ¢ 10 T H3MENbYEHHOTIO JIb/Ia.

Ecnu npu 3TOM BBINIagaeT TBEPAbIM MPOIYKT WM MAacjio, HEPACTBOPUMBIE B BOJIE U OTIMYAIOLIUECS OT
MCXOHOI'O BEUIECTBA, TO MOXKHO IIPEANOJI0KUTh IPUCYTCTBHE APOMAaTUUECKUX COEAUHEHUH.

0) AJKHJIMPOBAHUE APOMATHYECKHUX COeTMHEHMH.

ApomaTtuyeckue yIrJeBOAOPOAbl W MX T[aJIOreHONPOM3BOJAHBIE JAlOT INpU  B3aUMOACHUCTBUM C
XJIOpOPOPMOM B TIPUCYTCTBHM XJIOpUAA AITIOMHUHHUS TPOAYKTHI, OKpalleHHbIE B SpPKHE IIBETa

(OpanxeBblil, MypIypHBINA, CUHHH, 3€JICHBIN)

3R—H + CHCl;—4LCB _, RyCH + 3HCI

Memoouxka:

B mpoGupky ¢ 1-2 mMa 06e3BoxkeHHOr0 Xjopodopma npudasistoT 0,1 r (umu 0,1 M) uc- ciaeayemMoro
BemecTBa. CMech nepeMelnBaioT. 3aTeM OCTOPOKHO BHoOcAT 0,5 r mopomi- KooOpa3HOro 0Ge3BOJHOIO
XJIOpY/Ia TIOMHMHUS TakK, 4TOOBI OOJbIIAs YaCTh €ro OCTAaJach HAa CTEHKaX MPOOMPKU BHILIE YPOBHS
xuakocTu. HakimoHsist mpoOHpKy, Clerka CMayuBalOTIIOPOLIOK XJiopuaa anoMuHus. losBnenue spkoit
OKpacKy Ha CTEHKE MPOOWPKH, a TaKXKeOKpaIlMBaHWE W BCETO PAacTBOpa YKa3bIBaeT Ha IMPHCYTCTBUE
apOMaTUYECKON CUCTEMBI.

Pe3yabTaTsl 0pOpMUTH B BUAE TAOIHIBI:

No Uccnenyemoe YpaBHEHHE peakuyn AHIUTUYECKUI

ILI. BEIIECTBO apdexT

OCHOBHbIC HCTOYHUKH:

1. dpo3nos, A. A. Xumus [ DnekTpoHHBIN pecypc] : yaeObnoe nmocodue mis CI1O / A. A. JIpo3nos, M.
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B. JIpo3noBa. — DJieKTpoH. TEKCTOBBIE naHHbIe. — CapatoB : Hayunas kuura, 2020. — 317 ¢. — 978-
5-9758-1900-0. — Pexxum moctymna: http://www.iprbookshop.ru/87083.html

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

JlomoJHUTEeNbHbIE HCTOUHHKMH:

1. Xumust [ DneKTpOHHBIH pecypc]: yuebHoe nocodue /. — DIeKTPOH. TEKCTOBbIE JaHHbIe. — BopoHex:
Boponexckuii rocyaapCcTBEHHBIN apXUTEKTYpHO-CTpouTenbHbli yHuBepcuret, ObC ACB, 2019. — 92
c. — 978-5-890040-579-1. — Pexxum goctyna: http://www.iprbookshop.ru/59133.html 3b6C

2.Xumus [DNeKTpOoHHEIH pecypc] : yuedbnoe mocodbue / A.M. Jlanunenko [u ap.]. — DAEKTPOH.
TeKcToBble JaHHble. — HoBocubupck: HoBocuOupckuii rocyapcTBEHHBIM
apXUTEKTYPHOCTPOHUTENbHBIN yHUBEepcHuTeT (CubcTpun), 2019. — 261 ¢. — 978-5-7795-0775-2. —
Pexxum noctyna: http://www.iprbookshop.ru/68898.html 35C

3. Mapmankud M.®. Xumus [ DneKTpoHHBIH pecypc] : yuebHoe nocodue / M.d. Mapmankus, U.C.
['puropsin, /I.H. KoBaneB. — DnekTpoH. TekcToBbIe nanHble. — CtaBponosb: CeBepo-KaBkazckuit
benepanbHbId YyHUBEpPCUTET, 2020. — 228 c. — 2227-8397. — Pexkum nocrymna:
http://www.iprbookshop.ru/63225 . html

HMHTEpHET HCTOYHUKU:

www.elementy.ru — caiit «IeMeHTbI OOJBIION HAYKH. DHIUKIOTIE U

http://ru.wikipedia.org/wiki - UaTepHeT-3HIMKIIONEMUS testpilot.

http://www.nkj.ru — caiit xxypHana «Hayka u KH3HBY.

http://www.znanie-sila.su — caliT xypHana «3HaHHE — CHIIa».

http://www.popmech.ru — caiit xypHana «[lomyspaas MeXxaHHKa.

http://ihst.ru — caitit Uncturyra nuctopun xumun n Texauku uMm. C.U. Basunosa PAH (MUET PAH)
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