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ITosscHUTENLHAA 3alIMCKA

IIpaBuiia TexHMKHU 0€30MACHOCTH NPHU padoTe B XUMHYECKOM J1a00paTOPUUHU OKA3aHHUE

nepBoOM MOMOIIM

OO0mme npaBuJa:

1.
2.

4.
5.

Kareropuuecku 3anpemaercst pabotaTb OZHOMY B XUMHYECKOH J1a00paTOPHH.

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

0€30MacHOCTH, pabOTaTh TOJIBKO B XalaTax.

[lepen pabGoToii HEOOXOAMMO O3HAKOMHUTBCS C COJIEpXKaHHEM JIabopaTOpHOM padoThI,

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

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

[IpaBuia noJib30BaHus peakKTUBAMM M IPpUdOpaMu:

1.
2.

4.

HeoOxonumeble 11s1 pabOThl peaKTUBbI BHICTABIISIIOT HA MOJIKH JIAOOPATOPHBIXCTOJIOB.

Ha Bcex Oankax, CKISIHKaX M JApPYro Mocyne, I/Ie€ XpaHsSTCs pPeaKTUBbI, JOJKHBI OBITH
ATUKETKHU C YKa3aHUEM Ha3BaHUS BEILECTB.

CKJISSHKH C BellecTBaMHM W pacTBOpaMH HEOOXOJIUMO OpaTb OJHOW pyKOH 3a TOpJIBIIIKO, a
Jpyroil CHU3y MOJAEPKUBAs 3a THO.

Bo u36exanue BbIOpachIBaHUSI )KUAKOCTH U3 MTPOOUPKU MPU HArpeBaHUHM HEOOX0IUMO:

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

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

® jiepxkaTh MPOOUPKY HE B BEPTUKAIHLHOM, a B HAKJIIOHHOM TOJIOKEHHUH, HETIPEPHIBHOBPAIAs €€ BO

n30exaHue YaCTUYHOTO Meperpena.

5.

[Ipu pabote ¢ ra300TBOAHON TPYOKOH HEOOXOIWMO YOWpPaTh TOPENKY H3-TOJ MPOOHPKH CO
CMEChIO TOJBKO IIOCJIE TOTO, Kak KOHEI[ Ta300TBOJHOW TpYOKM yna-n€H U3 NpPOOHPKH —
NpUEMHHKA C )KUKOCTBIO.

Hioxarh peakTUBBI B TaOOPaTOPUH HYKHO, HAPABIISISI K ce0e aphl WIIH T'a3 TBUKCHUEM PYKH
[Ipn pacTBOpeHHH cienyeT NMPHINBATh CEPHYIO KHCIOTY K BOJE TO KaruisiM, BCE Bpems,
nepeMeInBas BelecTBa.

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

Bce ombITEI ¢ CHIIBHO MaxXHyluMUu W SAJO0OBHUTBIMU BEIICCTBAMH IMPOBOAWTL B BBITAXKHOM

mkady.

e O JIIO6OM, CaMOM HC3HAYUTCJIBbHOM HCCYACTHOM CJIydac CJIICAYCT HCEMCIAJIICHHO COOGI_]_[I/ITB



MIPET0IaBaTeNI0 U MPUHITH MEPHI IEPBOI TTOMOIIH: TPH TEPMUUYECKHX 0XKOTaX MOPAKEHHOE MECTO
HY>KHO CMOYHTBH PAaCTBOPOM TaHMHA BCHHPTE WK 2% pacTBOPOM NEpMaHraHaTa KajHsl.

® [Py XMMHUYECKHX O0XKOrax HeoOXOAMMO, MPEeXkJe BCEro, yJalIUTh C KOXKM BELIECTBO, BBI3bIBAIOIIICE
0’KOT', 1 00paboTaTh COOTBETCTBYIOIIUM 00pa30M:

a) IpU 0XKOrax KHCJIOTOM WM LIENOYBbI0 IPOMBITH IMOPAKEHHOE MECTO CUIIBHOM CTPYEN BOJBI, a
3aTeM HeHTpanu3oBaTh KUCIOTY 1% pactBopom ruapokapOoHara Harpus, ménous — 1% pactBopom
YKCYCHOM KUCIIOTHI;

0) npu oxorax 6pomoM nopaxk€HHoe Mmecto oopadorats 10-20% pacTBOpoM THO- Cyb(haTa HATpuUs,
CMBITH OOJIBIIUM KOJIMYECTBOM BO/JIBI, a 3aT€M HAJIO)KUTh TAMIIOH, CMOYEHHBII 5% pacTBOPOM MOUEBUHBI;

B) TIpU OXOTaxX >KUAKHUM (PEHOJIOM TOOENEeBIINN y4YacTOK KOXH pPacTepeTh TIMIEPHHOM JI0
BOCCTaHOBJICHHUS €r0 HOPMAJIBHOTO [IBETA W HAJIOKUTH MapJIEBBI TAMIIOH, CMOYEHHBIN TJIUIIEPUHOM.
® eCiM KHUCIIOTa WJIH IIeJ0Yb MOMalH B IJ1a3, TO CleAyeT TIIATEJbHO MPOMBITH €ro Bojoii,a 3atem 2%

pacTBopoM OOpHOHM KHUCIOTHI (U1 HelTpanuzanuu ménoun) uiu 2% pacTBOpPOM THApoKapOoOHaTa

HaTpusl (U1 HEUTpaIu3alui KUCIOTHI).

® [Ipu Mope3e PYKH, €ClIM B paHy MOMaj KyCOYeK CTeKJa, MPEXIEC BCEro, HeOOXOAMMOMUHIIETOM
yIaJIUTh €ro
®  3aTeM cMa3aTh paHy CIIHPTOBBIM PACTBOPOM HOJa M HAIOKUTH MOBs3KY. Ecinu kpoBoTeueHue cpasy
HE TMIpeKpallaercsi, HaA0 MPWIOKUTbL K paHe KyCOueK KpPOBOOCTAHABIIMBAIOIIEH BAaThl
(rurpockonuueckas BaTa, HponuTaHHas 1% pacTtBopoMm xiopuzaa kene- 3a). Ilpu cuibHOM
KPOBOTEUEHHH HAJ0 BPEMEHHO MEPETSHYTh PYKY KTYTOM M3 pe3u- HOBOW TpyOku. Kak Toibko
KPOBOTEYEHHE OCTAHOBUTCS, KI'YT CIEAYET HEMEJIEHHO CHSTh
JlabopaTopnasi padora Nel
Tema 2.2. DiieKTpouTHYECKAS AUCCONMALMS M HOHHBIH 00MeH
Llenb: UccnepoBaHme TMNOB (MO COCTaBY M KONMYECTBY UCXOAHbIX M 0OpasyloLLMXCA BeLecTs) M
NPU3HAKOB XMMMYECKUX peaKumii. [poBeaeHne peaKkuuii MoHHOro obmeHa, onpegeneHve cpeapl
BOAHbIX PAaCTBOPOB. 33Z1aHMA HA COCTaB/IEHUE UOHHbIX PEaKLUiA
Oo6opynoBanue u peakTuBbl: coma, 1% pactBopel NaOH, HC1, xnopuaa amoMuHus, XJIOpHUIa
Kenesa, cynbdara Mmean, cynbdarta maraus, mopomok CaO, makMmyc.
Kucj10THO-0CHOBHBIE CBOIICTBA OKCH/I0B
PactBopute B BoJie B OJHON MPOOMpPKE OKCHJI KalbIUs, B IPYrOd - TUOKCHI yriepoaa. B mepByro
poOupKy no6aBbTe MenoTKy mopormika Ca0, 2-3 M1 TUCTUIUTMPOBAHHOM BOJIBI M B30oTaliTe. Bo BTOPYIO
npoOHupKy ¢ 3-5 MII AUCTHIUTHPOBAHHOW BOBI mporrycTuTe ToKk CO2 u3 6amnona unu anmnapara Kurm-nia. B
KOKIAYI0 TpoOHpKY n00aBbTe 2-3 KaIUM JIAKMyca M IO I[BETY WHIUKATOpa OIpPENCIUTE XapaKTep

IMOJIY4YCHHOI'O pacTBOpa. C,Z[CJI&fITC BbIBOJ O KHCJIOTHO-OCHOBHBIX CBOMCTBaxX JaHHBIX OKCHAOB W IIOJIY-
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YEHHBIX THApOKcuIoB. Hanumure ypaBHeHus peakuuil. Mccnenylrte B3aMMOIEHCTBHE PACTBOPEHHBIX
TUAPOKCHUJIOB JIPYT C IPYTOM U C pACTBOPOM CEPHOM KHCIIOTHI.
IMonyyenue u cBoiicTBa aMm(pOTEPHOr0 rUAPOKCHIA
B nmpo6upky Haneiite 2-3 mu1 pacTBOpa XJIOpHAa XpoMa WU XJIOpHAa aTiOMUHUS (110 BBIOOPY) U MO
karsim npubasnsiite pactBop ménoun (NaOH wim KOH) no o6paszoBanust ycroitunBoro ocaaka. Pasme-
JUTE OCAJIOK Ha JBE MPOOUPKU: B OJIHY MPUIICHTE PAcTBOP IMIENOYH, B IPYTYIO - PACTBOP KUCIIOTHI JI0 pac-
TBOPEHHUS OCaJIKa.
CnenaiiTe BbIBOJ, COCTaBbTE YPAaBHEHUS PEAKIIUH.
IHonyyenne HepacTBOPUMBIX B BO/Ie OCHOBAHM A
B otnensHbIC TpoOUpPKYU HalEHTE 1O 2-3 MJI paCTBOPOB XJIOPHJIA XKele3a, CyIb(daTa MeIu U Cyiabdara
MarHusl.
[IpuneiiTe B KaXay0 MPOOUPKY MO KarjsiM pacTBop Iménouu. CocTaBbTe ypaBHEHHUS peakuuid B
MOJICKYJISIPHOM U MOHHOM BHUJI€, OTMETHTE LIBET BBIMABIINX OCAIKOB.
Kuc/10THO-0CHOBHBIE CBOIICTBA coJIei
CBoiicTBa KHCJI0# COJTH.
J111s monmydeHust KUCJIOW COJM MCTIONb3yiTe PacTBOP THAPOKCUAA KalbIusl AUOKCH] yriepona. Kakoit
U3 YKa3aHHBIX PEaKTHUBOB CIEAYET B3ATh B M30bITKe? OOpaTnTe BHUMaHUE HA TO, YTO MPHU MPO-
nyckanuu Toka CO2 uepe3 pacTBOp THAPOKCH/IA BHAYAIIEC 00pa3yeTcs 0CaJJOK CPEIAHEN COIH, KOTOPBIH mpu
JMAIbHEUIIEM TMPOMYCKAaHWU JUOKCUIA YIIepoaa pacTBOPSIETCS W TMEPEeXOIUT B PACTBOPUMBINA THIIPO-
kapooHaT. CocTtaBbTe ypaBHEHHs peakiuii. UeM HyXKHO MOAEHCTBOBaTh Ha TUAPOKApOOHAT (PacTBOPOM
HC1 unm NaOH), 9To0bI mepeBecTH €ero CHOBa B 0CaJI0OK CpeAHel comu?
OTtuét mo nabopaTopHoit padboTe opopMuTe HA ABYX PA3BEPHYTHIX JTUCTAX TETPAIH (J1abOpaTOPHOTO
JKypHaJa) 1o cienyroei hopme:

& Knaccel HeOpraHu4ecKux coefHHEHUH

‘HanmenoBa- | Ycnosusa | Habmo- XumusMm | Bumox
' HHE OnBITa IEHHS | B3amMOJeH- | .
OTIRITA : CTBHS

‘1.Kucnotvo- | CaO

OCHOBHEIE ' pacTBo-

CBONWCTBAOK- | psieM B ;

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

"Ca0 | pacteopy | caneer | Ca?*+20H | ocroB-

o npubas- HOM
sieM : OKCHJT
TIAKMYC

B naHHOM M mocienyromux oT4€Tax YpaBHEHHs PEAaKIUi TUCaTh B MOJIEKYJIIPHOM U HOHHOM BHJIE.



3adanus u 6onpocel 014 POPMUPOBAHUA U KOHMPONA 61A0CHUA KOMNEMEeHYUAMU,, TIO3BOJISIONINE
OTIPENIeNIUTh JOCTHKEHHUE CTYIEHTOM OTJENbHBIX YUeOHBIX 3a/1a4, YPOBEHb C(HOPMHPOBAHHOCTH
KOMITOHEHTOB KOMIIETEHIIUH ITPU U3yYEHUH y4EOHOM TeMBbI:

Temut 0oknaoos/peghepamoas:

1.«OKu3Hb, Kak OMOJIOTHYECKUH KPYTOBOPOT BEIIECTBY.

2. «CoBpEeMEHHBIE ITPEICTABICHUS 00 IBOJIIOLIUN )KU3HI.

3. «310poBBE U PabOTOCIIOCOOHOCTHY.

4. «IIpuHIMIIBI COBPEMEHHOW OMO3TUKI .

5. UpesBbI4aiiHble CUTYAlMH dKOJIOTHYECKOr0 Xapakrepa.

6. UpesBbluaiiHble CUTYaIlUH, YCIOBHO, 0€3 3arps3HEHUST OKPYKAIOIIEH CPEJIbl.

7. UpesBblyaliHblE CUTYyallMH C 3aIPA3HEHUEM OKPYXKAIOIIEH Cpeibl.

Dopmbl meKyuieco KOHmpOaa 3HAHUU:

1.IIpoBepka BBINOIHEHHOIO 3aJaHUs

2.Pa30op 10BOJOB B MOJIb3y TOM MM MHOW MO3ULIMH.

3.01eHKa cTeneH! apryMEeHTUPOBAHHOCTHU CYKIACHUM.

Temwvi 0na camocmoamenbHo20 UyueHua:

1. Knaccuguxarust ocHoBanuii 1 kuciot. Cocras.

2. XMIMUYeCKHE CBOMCTBA OCHOBAaHHH W KUCIIOT.

JlaGoparopHnas padota. 2 IlosryyeHue dTU/IeHA U alleTUJIeHa. I3yueHue ux cBOMCTB.

1. ITosryuyeHue 3TH/IEHA U er0 CBONiCcTBA.

Obopyoosanue. METAIINYECKUI INTAaTUB C JIANKOM; cUpTOBKa (Topelska); mpoOKa ¢ ra300TBOAHOM
TPyOKOit; 3 MPOOUPKH; IMeCOK (IMPOKAIICHHBIN) WM MEJIKHE KaILISPHL.

Peaxkmuenbl: cMech 3TWUIOBOTO CIUPTAa W KOHIICHTPUPOBaHHOH cepHoit kuciotel (1:3); kapOun
Kanblua (Kycouku), Opomuas Boga (Ha S50 mu Boabl 2 kamau Opoma); pacTBOp NepMaHTraHaTa Kajus
(0,5%, moaKMCIIEHHBIH).

B npo6upky Haneiite 1,5 M1 cMecH 3TUIIOBOTO CIUPTA U CEPHOM KUCIOTHI M OITyCTUTE B HEE HEMHOTO
MecKa WIM HECKOJIbKO MEJKUX KalWIISIPOB. JTO HY)KHO C/I€NaTh /Il pABHOMEPHOI'O KUIIEHUS KHUJIKOCTH.
K mpobupke npucoeaunuTe MpoOKy ¢ ra300TBOAHOM TPYOKOW U YKpENUTE €€ B JIalKe ITaTHBA.

B 1-10 npo6upky Haneiite 1 Ma OpoMHOMN BOJIBI, BO 2-10 — CTOJIBKO e 110 00beMy pacTBopa Iep-
MaHraHara kanus. [Ipex e ueM HauaTh OMBIT, IPOBEPHTE MPUOOP Ha TIEePMETUYHOCTH, MOTPY3UB KO-
Hel| ra300TBOJHON TpyOKH B 1-10 mpoOupky. [Iporpelite BCio mpoOMPKY CO CMECHIO U MPOJOIKANTE He-
CWJIBHO HarpeBaTh TO MECTO, IJI€ HAXOIUTCS >KUJKOCTh (HE HarpeBaiTe BBIIIE YPOBHS KMIKOCTH, TaK
KaK MPOOHUpPKa MOXKET JIOIHYTB).

Yrto npoucxoaut ¢ 6poMHO# Bojoi? He mpekpaiiast HarpeBaHus CMECH, ITPOITYCKANTE BBIICIISIONICH -
Csl 3TUJIEH BO 2-10 MPOOHPKY. 3aMeTUB 00eClIBEUMBaHUE PACTBOPA, TOTYAC BHIHBTE I'A300TBOAHYIO TPYOKY
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U3 )KUJKOCTU U TIOBEPHUTE €€ OTBEpCTHEM BBepX. [1010KruTe BBIACISIOMUIACS ra3 U 00paTUTe BHUMAaHUE
Ha XapakTep IUIaMEHH.
[IpexpatuTe HarpeBaHue U MPUCTYMNAiTe K pa30opy npudopa mocie ero octbianusi. OCTHIBIIYIOCMECH
pa30aBbTE BOJION M BBUICHTE B CIICIIUAIILHBIN CIIMB.
Ha ocHOBaHMM IPOBEIEHHBIX OIBITOB YKAXKUTE:
1.KakoBa poib cepHON KHUCIOTHI B pEaKLUU IOTyYEHHUS JTUJICHA, IIPOXOIAIIEH 10
cxeme: C2H50H —C2H4+H20?
2.KaxoBbl pu3nyeckue 1 XuMHUECKHE CBOMCTBA 3TUIeHa? PaccMOoTpuTe UX B CBOEMOTYETE.
3 CH2 = CH2 + 2KMnO4 + 4 H20 = 3 CH2 OH -CH2 OH+ 2MnO2
+ 2KOH
Hanumwure ypaBHeHMe peakuuM @pucoeiuHeHuss Opoma K 2-
MEeTHIIOYTEeHY-2 U paccMoTpuTe ee Mexanu3M (AE). Paccunraiite, cCKOIbKO
rpamMmoB 3%-HOro pacTBopa 6poma notpedyercs st OpomupoBanus 1 r 2-

MeTHI0yTeHa-2.

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

YECTBEHHbIE PEAKIIMH HA COEMHEHMSI C KPAaTHBIMU CBSI3SIMH.
2. IloryyeHue aneTH/IeHa U ero cBOCTBA.

B mpobupky momemaroT Kycodek KapOuaa Kalblus, NMPUIUBAIOT OKO-JO 1 MII BOJABI U Cpazy xke
3aKpBIBAIOT €€ MPOOKOU ¢ ra300TBOAHON TPYO-
KOW, HMMEIONMN OTTSAHYTHIM KOHeN. ['a300TBOMHOIN TpPyOKO#l 3aKpbhIBAIOT MPOOHMPKY, M3 KOTOPOH
BBIJICJIACTCSl  alleTHIIEH, MOJDKUTaloT aneTwieH. HalOmonatoT xapakrep miaMeHd. BHocsaT B miams
KpBIIIKY OT TUris. Ha kpblike oOpa3yeTcs YepHOoe MATHO CaXH.

BoruncnuTe npolueHTHOE coiepkKaHue yriepoja U BoJopoja B areruieHe. Hanumure ypaBHEHUs
peakuuii moJaydeHus aleTuaeHa KapOuJHbIM CIIOCOOOM M MOCIEAYIOUIEr0 €ro ropeHusl.

3areM MpoIycKaloT aleTHJIEH Yepe3 OpOMHYIO BOY.

OBBACHUTE, nouemy obecuiBeurBaHrEe OPOMHOI BOJbI IPOMCXOAUT 3HAYUTEIBHO MEIJICHHEE, YeM
IIPU pPEaKLUU C TUICHOM.

Hanummre ypaBHeHUe peakiuu aleTuieHa ¢ OpoMOM.

3areM B MpoOHMpKY HaauBaroT 1 Ml pacTBopa NepMaHraHarta Kauus, J0OaBJISAIOT TakoH ke o0beM
pacTBOpa COJbl U 3aTeM IPOIYCKAIOT Yepe3 MOTyuyeHHBIH pacTBop areTuieH. [locteneHHo ¢uoneroBas
OKpacKa pacTBOpa MCYE3aeT, MOSBISICTCS XJIOMbEBUIHBIN 0caloKk Oyporo npeta okcuaa mapranua(lV).

Hanummre ypaBHEHHME peakUuy OKHMCIICHHs aleTHUIEHa NEPMAHTaHATOM KaylMs A0 LIAaBEIEBON KHC-
JOTHI.

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



Tema 4.3. UnenTudukanusi opraHMyecKuX BelleCTB, UX 3HAYeHHMe M NPUMEHeHHe B OBITOBON M
NPOM3BOJACTBEHHOM 1eITEJIbHOCTH YeJI0BEKa
Lenb: MonyyeHune 3TuneHa M M3yyeHMe ero CBOWCTB. MogenmpoBaHMe MONEKY/N U XUMUYECKUX
npeBpaLLeHnit Ha NpUMepe 3TaHa, 3TUIeHa, aueTuIeHa U ap.
KadecTBeHHble peaklHM Ha OCHOBHbIE KJIacchl YriieBoaopoaos Llean
padoThI:
1. TlosTopuTH KIaccH(DUKALUIO, CTPOCHHE M CBOIMCTBA YIJIEBOIOPOIOB.
2. Y6eauTbcs B TOM, YTO CBOIMCTBA ONMPEEISIOTCS CTPOSHUEM.
3. TlosHakoMHUThCA C J1a0OPATOPHBIMH CIIOCOOAMH , PpACIO3HABAHUS OCHOBHBIX KJIACCOB
YIJIEBOIOPOOB
PeakTuBsbl, 060pynoBanue: pactsop O6poma, 5% pactBopa coxabl, 1% pacTBOp mepmaHraHaTa KaJus,
aMMUayYHbII pacTBop XxJjopuaa meau, 1% pactBop HUTpaTa cepedpa, 5% pacTBOp aMMuaKa, HUTPYIOIAs
CMECh, IITATUB C MPOOUPKAMH, FOpeNKa, ra300TBOAHAS TPYO- Ka, BOJsHAs OaHs.
Xoa padoTsl
1.TIpucoenunenune Gpoma
YTIeBoaopoIbl, COAEpIKAIINE KPATHBIE CBS3H, JIETKO MPUCOETUHSIOT OpOM:
|. R—CH=CH—R + Br2 R—CH—CH—R
|
Br Br
MemoouKa: B CyXyro MpoOUPKY MOMENIAIOT 1 MIJI MCCIeTyeMOro BEMIECTBA U IOOABIISIIOTIIO KaIlIsiM, TIPH
JIETKOM BCTPSIXUBaHHUHU, PACTBOpP Opoma.
Habmronaercst icue3HOBEHUE KEATONH OKPACKH.
2.1Ipo6a ¢ nepmanranarom Kajusi ( peakuusi Baruepa)
B crmabomieno4Hoii cpene npu AeUCTBUM NIEpMaHTaHaTa Kajlus POUCXOIUT OKUCIICHHE BEIIECTBA
C pa3pbIBOM KPAaTHOM CBS3H.
3. R—CH=CH—R + 2KMnO4 + 4H20—3R—CH—CH—R + 2Mn0O2 +2KOH
| |
OH OH
memoouxa:
K1 mn uccnenyemoro BemectBa Ao0aBimsitoT 1 mu 5% pacTBopa cOfbl, 3aTeM IO KaIuLsiM, IPH
BCcTpsixuBaHuu 1% pacTBOp mepMaHraHata Kajius.
Hab6nronaeTcst ncue3HOBEHHE MAaTMHOBOM OKPACKH ITepMaHTaHaTa.
AUETUIICHOBBIE YTJIEBOJOPOMABI TaK)Ke NAIOT PeaKIuu C OpOMOM W IMEepMaHTaHATOM Kalusi, KOTOPEIE,

OIHAaKO, NPOTCKAKOT C MEHBIIICH CKOPOCTBIO.



3.00pa3oBaHue aneTUJIEHUI0B

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

Pabora c¢ anerunenugamu TpedyeT cOONIOAEHUS NMpaBWil TEXHUKU Oe3zomacHOCTH. B cyxomBuze, mnpu
C1aboM HarpeBaHUM WIH TPHU YAApe, OHU B3PBIBAOTCS C OOJIBIION CHUIION, TTO- 3TOMY HEJb3s IOJTHOCTHIO
BBICYIIMBAThH aneTUiIeHUIb. OCOOEHHO OMAceH B CYyXOM BHUJIE allETUIICHH]I cepedpa.

Memoouka:

OunpitNel IMonyuyenue aneruneanga meau (1)

B npo6upky HamuBaroT 2-3 Mi1 6eciBeTHOro ammuadHoro pactsopa xjopuaa mean(1)[Cu(NHs)2]Cl

U IIPOIYCKAIOT YEPEe3 pacTBOP alleTUJIEH.

PacTtBOp OKkpammBaeTcst B KpacHO- Oypblii LIBET, 3aT€M BbINAaeT KPacHO-OYypbIil 0CaJoK aleTHICHU 1A
MeJu.

HC=CH + [Cu(NH3)2]Cl -»CuC=CCu +2NH4CIl + 2NH3

DTy peakuuio NPUMEHSIOT JIsl OOHAPYXEHUS J1aXKe CIIEI0B alleTUIICHa.

CMauuBaroT noJ0cKy GUIbTPOBAIBHON OyMaru aMMUa4HbIM PacTBOPOM XJIOPHIa MEAU

(1) 1 BHOCAT €€ B oTBepCTHE MPOOUPKH, U3 KOTOPO BbIesieTcs anieTuieH. [losBnsercakpacHo-0ypoe
OKpaIlllBaHUe.

OnerrNe2: TTonvueHne aneTuiIeHn1a cepeopa.

B npo6upky nanupatotr 2 mia 1% pacTBopa HUTpaTa cepedpa U MpuOaBiIfOT Mo KarmisM 5% pacTBop
aMMMaka JI0 TOJHOIO pPaCTBOPEHMs 0Opa3yrolerocs ocajka okcuaa cepeOpa. Uepe3 MNOITydeHHBIN
OeclLBETHBIN pacTBOp NPOMYCKAIOT aueTHiieH. Brimagaer »xenToBaTo- O€NbIi OCaJOK aleTHUIIEHUAA
cepeodpa.
HC=CH + 2[Ag(NH3)2]OH — AgC=CAg +4NH3 + 2H,0

aleTUIICHU]

cepebpa
2.00HapyKeHHEe apOMATHIECKUX YIJIeBOI0POI0B.
ApoMaTndecKkue COeIMHEHNs BCTYMAlOT B peaklUy 3aMelIeHHs], 00pa3ysl OKpallleHHbIECOeINHEHUSI.
a) HUTPOBaHHE apOMATHYECKHUX COCAUHEeHUI (TAral).
Peakuuio mpoBOIAT a30THOM KUCIOTOM WM HUTpyromien cMmecbro: R—H +
HNO3z — R—NO: + H20
Memoouxka:
B npobupky nomemtator 0,1 T (wm 0,1 M) BemiecTBa U Py HEMPEPHIBHOM BCTPSIXHUBAHUU TIOCTETICHHO
npubaBisitor 3 i1 HUTpyromed cmecu (1 4YacTh KOHLEHTPUPOBAHHOM A30THOM KUCIOTHI W 1 dYacThb
KOHIICHTPUPOBAHHON cepHOIl KuCIOTHI). [IpoOupKy 3akphIBalOT MpoO- KOW € JUIMHHOW CTEKJISTHHOM
TpyOKOM, KOTOpasi CIY>KUT OOpPaTHBIM XOJIOJUIHBHUKOM, U HAarpeBaroT Ha BOAsHOM OaHe 5 muH. ipu 50°C.
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CMech BRUIMBAIOT B cTakaH ¢ 10 r H3MEIbUYSHHOTO JIBAA.

Ecnu npu 3TOM BBIAJAET TBEP/IbII MPOAYKT WM Macjo, HEPACTBOPUMBIE B BOJIE U OTIUYAIOIIUECS OT
HCXOJIHOTO BEIIECTBA, TO MOYKHO MPEAIOI0KUTh MMPUCYTCTBUE apOMATHUYECKUX COCTMHCHUM.

0) AJIKHJIMPOBAHUE APOMATHYECKHX COeITMHEHMH.

ApomaTH4ecKue yrieBOJOpOAbl U HX TaJOrCHONPOM3BOJHBIE JAlOT TMPU B3aUMOJICUCTBUHU C
XJ0pohOpMOM B TMPUCYTCTBUU XJIOpUJA QITIOMHHHS TIPOAYKTHI, OKpAIICHHBIE B SpPKUE IIBETA

(OpankeBbli, TypITypHBINA, CHHUMN, 3€JICHBIH )

3R—H + CHCl;—AICB _, RsCH + 3HCI
JlaGoparopnas pa6ora Ne 4

Tema 6.2. UcciienoBanue cBOiicTB pacTBOPOB.

Llesib: MPUTOTOBJICHNE PACTBOPOB M ONPEACIICHUE CPEIbl BOJHBIX PACTBOPOB.
Memoouxka:
B npobupky ¢ 1-2 mn o6e3BoxkenHoro xsopodopma mnpudasmsor 0,1 r (uaum 0,1 mn) uc- cnegyeMoro
BemecTBa. CMech MepeMeNnInBaoT. 3aTeM OCTOPOKHO BHOCAT 0,5 T' MOPOIIKOOOpa3HOTO OE3BOIHOIO
XJIOpUJIa ATIOMUHHUS TakK, 4TOObI OOJIbIIAsl YacTh €ro OCTajJach Ha CTEHKAaX NPOOMPKU BBILIE YPOBHS
*KuakocTu. HakimoHsst mpoOHpKy, clerka cCMayuBalOTIIOPOIIOK XJiopuaa amoMuHus. [losBrenue spkoii
OKpacKu Ha CTEHKE NMpPOOMpPKH, a TaKXeOKpallMBaHHE M BCEr0 pacTBOpa yKa3blBae€T Ha MPHCYTCTBUE
apOMaTUYECKON CUCTEMBI.

Pe3yabTaTsl 0)OpMUTH B BU/AE TAOIHIbI:

Ne Hccnenyemoe YpaBHEHHE peakLUU AHanUTUYECKUN

ILII. BEIIECTBO ekt

PeakTuBbl, 000pynoBanmue: pactBop Opoma, 5% pacTBopa coabl, 1% pacTBop mepMaHraHaTta Kajius,
aMMMaYHbII pacTBOp XJopuaa meau, 1% pacTBop HUTparta cepedpa, 5% paccTBOp aMMuaKa, HUTPYIOLIast
CMECh, IITAaTUB C MPOOUPKAMH, FOpeKa, ra300TBOAHAS TPYO- Ka, BOJsHAs OaHs.

Xox padoThbl
1.TIpucoennnenne Gpoma

YFHGBOHOPOHH, COACPpKAINEC KPAaTHBIC CBA3U, JICTKO MPUCOCAUHAIOT 6pOMZ

I. R—CH=CH—R + Br2 R—CH—CH—R
Br Br
Memoouka: B Cyxyio MpoOUPKY MOMEMIAIOT 1MJI UCCIeTyeMOTO BEIIEeCTBAa M JOOABIISIOTIIO KAILIsAM, TIPH
JIETKOM BCTPSIXMBAaHUH, PAaCTBOp Opoma.

Habmronaercst icue3HOBEHUE JKEATONH OKPACKH.
10



2.11po6a ¢ nepmanranarom Kaaus ( peakuus Baruepa)
B cnabomienounoii cpese mpu 1eHCTBUU IIEpMaHTaHaTa Kaaus MPOUCXOAUT OKUCIIe-HUE BEIIECTBA

C pa3pbIBOM KPAaTHOM CBSA3U.

3. R—CH=CH—R + 2KMnO4 + 4H20—3R—CH—CH—R + 2Mn0O2 +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 TaKKe NAIOT peakiuu ¢ OpOMOM U IMEepMaHTaHATOM Kalus, KOTOpBHIE,
OJIHAKO, MMPOTEKAIOT C MEHBIIEH CKOPOCTHIO.

3.00pa3oBaHue aneTUJIEHUI0B

ATOM BOJIOPOJA, HAXOJMSIIMICS TPHU CBS3AHHOM TPOWHON CBS3bI0 aTOMOM YTIJIEpOJa, CIO-COOEH
3aMelaThCcs Ha MeTall (KauecTBeHHas peakuus Ha rpynmny —C=CH).

Pabora c¢ anermnenugamu TpeOyeT coONIOACHMS MpaBUI TEXHUKH Oe3omacHOCTH. B cyxomBuue, mpu
c1aboM HarpeBaHUU WIM HPHU yAape, OHU B3PBIBAIOTCS C OOJBIION CUIION, TO- 3TOMY HEJb3s1 HOJHOCThIO
BBICYIIUBAThH arleTHieHu1bl. OCOOEHHO OIMAaceH B CyXOM BHJIE alleTHJICHH]I cepedpa.
Memoouka:

OnbitNel [Monyuyenue aneruneanaa meau (1)

B npo6upky HanuBarot 2-3 M 6ecuBeTHOro aMmMuadHoro pacteopa xiopuaa meau(1)[Cu(NH3)2]Cl

¥ IPOIYCKAIOT Yepe3 PacTBOP aleTHIICH.

PacTBOp OKpammBaeTcst B KpaCHO- OypbIii I[BET, 3aT€M BbIAIaeT KPaCHO-OYphIii 0CaI0KaIlleTHIICHHIA
ME/IH.

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

DTy peakiiio MPUMEHSIIOT JJIs 00HAPYKEHHS aXKe CIIe/IOB al[eTHIICHA.

CMa4MBaroOT MOJIOCKY (QHUIBTPOBATBLHON OyMarn aMMHAYHBIM PACTBOPOM XJIOPHIa MEIN

(1) 1 BHOCST €€ B OTBepCTHE MPOOUPKH, U3 KOTOPOI BhIAEIsACTCS aneTuieH. [losBiseTcsikpacHO-0ypoe
OKpallIiBaHUE.

OnertNe2: TTonyueHne aneTuiaeHnna cepeopa.

B mpobupky nanuarot 2 mia 1% pacTBopa HUTpaTa cepedpa U mpuOaBIAIOT Mo KarisiM 5% pacTBop
aMMHMaKa [0 IIOJHOTO pacTBOPEHHUs OOpa3yIoLIerocs oOcagka oOKcHiaa cepedpepe3 IMONydyeHHBIH
OCCIIBETHBIN PACcTBOP MPOIYCKAIOT aleTHWICH. BrIMagaer KeaToBaTo- OENbli O0CajoK aleTHICHUIA
cepeodpa.
HC=CH + 2[Ag(NH3)2]OH — AgC=CAg +4NH3z + 2H20
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2.00HapyKkeHHe apOMATHYECKHX YIJ1€BOJOPOA0B.

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

a) HUTPOBaHUE APOMATUYECKUX COeIMHeHuil (Tara!l).

Peakuuto mpoBOAST a30THOM KHUCJIOTOW WM HUTpYyrommied cmechio:R—H +

HNO3z — R—NO> + H,0

Memoouxa:

B npobupky nomemiaror 0,1 r (wm 0,1 Mi1) BemiecTBa U Py HEMPEPHIBHOM BCTPSIXUBAHUU TTOCTECTICHHO
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 BBIAAAET TBEP/bII MPOAYKT WM Macilo, HEPACTBOPUMBIE B BOJIE M OTIMYAIOLIUECS OT
MCXOJIHOTO BEILECTBA, TO MOYKHO MPEANOI0KUTh MPUCYTCTBUE ApOMATUUYECKUX COETUHEHUM.

0) aJIKWJIMPOBaHUE APOMATHYECKHUX COeJUHEeHHUIA.

ApoMaruyeckue YrieBoAOpPOJAbl U UX TaJIOTEHONPOU3BOAHBIE JAIOT IPU B3aUMOJIEHCTBUU C
XJI0pohOopMOM B TMPHUCYTCTBUU XJIOpUIA AITIOMHHHUS TIPOAYKTHI, OKpAIICHHbIE B SpKUE IIBETa

(OpanykeBbli, MypIypHBIN, CHHUI, 3€TICHbII)

3R—H + CHCls—AICB _, R.CH + 3HCI

Memoouxa:

B npo6upky ¢ 1-2 mn o6e3BoxkeHHoro xjaopopopma npudasistotr 0,1 r (wim 0,1 M) uc- ciegyemoro
BemecTBa. CMech MepeMenInBaT. 3aTeM OCTOpOoXkHO BHOcAT 0,5 T mopoin- KooOpa3HOro 0e3BOJIHOTO
XJIOpUJIa ATIOMUHHS TakK, 4TOOBI OOJbIIAsl YacTh €ro OCTajJach Ha CTEHKaxX MPOOMPKH 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.

Pe3yabTarsl opopMuTh B BUae TA0IMIbI:

Ne Hccnenyemoe YpaBHEHHE peakLUu AHanuTHUYECKUN

.11 BELIECTBO s ekt
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