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IMosicuuTeIBLHAS 3aNIUCKA

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

1epBoi MOMOLIM

O0mme npaBuJa:

1.
2.

4.
S.

Kareropuuecku 3anpeniaercs paboTath OJHOMY B XUMHUYECKOI 1TabOpaTopuu.

Bo BpEMs pa6OTBI HCO6XOI[I/IMO CO6J'IIO,I[aTI> YUCTOTY, TUIIUHY, IMOPAAOK W IIpaBHJIa TCXHUKHU

6630HaCHOCTI/I, pa60TaTB TOJIBKO B XaJlaTax.

[lepen pabGoToii HEOOXOIUMO O3HAKOMHUTBCS C COJEp)KAHHEM JabOpaTOpHO paboTHI,

MIPOBEPUTH HATTMUUE HEOOXOAUMOTO 000PYIOBAHUS M PEAKTHBOB.
TouHo cobmronaTh MOPSIOK U IOCIIEA0BATEIILHOCTD ONEPAIii, YKa3aHHBIX B PYKOBOJCTBE.

Bce 3anucu B KypHaiiax Jienarh cpa3y ke I10CJIe OKOHUAHUS OIIbITa.

HpaBI/IJ'[a MOJIb30BAaHUA PCAKTUBAMU U npuﬁopaMn:

1.
2.

4.

HeoOxoaumsie 1 paboThl peaKTHBBI BHICTABIISIOT HA MOJIKU Ta0OPATOPHBIXCTOJIOB.

Ha Bcex Oankax, CKJISIHKax M JAPYrod MOCyJle, TZIe XPaHSTCS PEaKTUBBI, JOJKHBI ObITH
9THUKCTKHU C YKA3aHUCM HAa3BaHUA BCUICCTB.

CKJISTHKHM ¢ BEIIECTBAMH M pacTBOpaMu HEOOXOJMMO OpaTh OAHOW PYKOHM 3a TOPJIBIIIKO, a
JIPYroil CHU3y MOAePKUBAs 3 THO.

Bo n36exanne BLI6paCI>IBaHI/I$I KHUAKOCTHU U3 HpO6I/IpKI/I IIPpU HAarp€BaHnuu HeO6XOI[I/IMOI

® JCIOJIB30BaTh IPH pabOTe C HEPACTBOPUMBIMH B BOJIE BEIIECTBAMHU CyXU€ MPOOUPKH;

® HarpeBas IpOOMpPKY, HaJI0 HAIIPaBUTh €€ OTBEPCTUE B CTOPOHY OT ce0s U OT COceNa;

® JepKaTb HpO6I/IpKy HC B BEPTUKAJIBHOM, a4 B HAKIIOHHOM ITOJIO’KCHHWH, HCIIPCPLIBHOBpAIlad e€ BO

n30eKaHNe YaCTHUYHOTO neperpena.

5.

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

Hroxatb peakTuBbl B 1a00paTopun HYKHO, HalIPaBJIsis K cebe maphbl UM ra3 IBUKEHUEM PYKH
IIpn pacTBOpeHUM CleyeT NPUIUBATH CEPHYIO KHUCIOTY K BOJE IO KalllsiM, BCE BpeMmd,
NepeMeInBas BeIeCTBa.

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

Bce ombIThI ¢ CHIIBHO MaxHynuMu U SAJO0OBUTBIMU BCHICCTBAMH MPOBOAWUTHL B BBITAXKHOM

mkady.

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

MpernoaBaTelio U MPUHITh MEPhI IEPBOM MOMOIIM: PU TEPMUUYECKUX 0XKOTraxX MOpaxEHHOE MECTO

HY’KHO CMOYMTH PaCTBOPOM TaHWHA BCIUpTe WK 2% pacTBOPOM II€pMaHraHaTa Kajus.



® [IpU XMMHUYECKUX 0XKOTaX HEOOXOAMMO, MPEXkKIE BCEro, yIAIUTh C KOXKM BELICCTBO, BBI3BIBAIOIICE
OKOT, M 00paboTaTh COOTBETCTBYIOLTUM 00pa30M:

a) MPH 0XOTax KUCJIOTOH WM MIEIOYBI0 MPOMBITH MOPAXKEHHOE MECTO CHIILHOW CTPYEH BOIBI, a
3aTeM HeHTpaim3oBaTh KUCIOTY 1% pacTtBopoMm ruIapokapOoHata HaTpus, mEnoub — 1% pactBopom
YKCYCHOM KHUCJIOTBI;

0) mpu oxxorax 6pomMoM nopaxeénHoe mecto oopadorars 10-20% pacTBopoM THO- cynbhaTa HATPHS,
CMBITh OOJIBIIUM KOJIMYECTBOM BOJIBI, a 3aTEM HAJIOKUTh TAMITIOH, CMOYEHHBIA 5% pacTBOPOM MOUEBUHBI;

B) TIpU OXKOTaxX >KUAKHUM (EHOJIOM TOOCNEBIINN y4acCTOK KOXH pPacTepeTh TIMIEPHHOM JI0

BOCCTAHOBJICHUA €TI0 HOPMAJIbHOI'O IIBETA U HAJIOXKUTDH MapHeBBIﬁ TaMIIOH, CMOYECHHBIM TIIMOCPHUHOM.

® eCiIM KUCIIOTA WM IIEN0Yb MOMAIH B TJa3, TO CIeIyeT TIIATEIbHO MPOMBITh €ro BOJOH,a 3aTeM 2%
pacTBOopoM OOpHOW KHCIOTHI (sl HeWTpanmu3amuu meEnoun) win 2% pacTBOPOM THIpOKapOoOHATa

HaTpus (U1 HEUTpaIu3aui KUCIOTHI).

® [IpH IOPE3€ PYKH, €CJIM B paHy Ionaja KyCOY€K CTEKJa, IPEKIAEC BCETO, H606XO,Z[I/IMOHI/IHI_[CTOM

YIAIUTh €ro

® | 3aTeM CMa3aTh paHy CIMPTOBBIM PACTBOPOM HOJa M HAJIOKUTH MOBA3KY. Ecin kpoBOoTEUEeHHE Cpasy
HE IIPEKpallaeTcsi, HaA0 MPWIOKUTb K paHe KyCOUYeK KpPOBOOCTAHABIIMBAIOIIEH  BAaThbl
(rurpockonuueckasi BaTa, NponuTaHHas 1% pacTBopoM xiopuia sxene- 3a). Ilpu cuiabHOM
KpOBOTEUEHHM HAJ0 BPEMEHHO MEPETSHYTh PYKY KT'YTOM M3 pe3u- HOBOW TpyOku. Kak Tosbko
KPOBOTEYEHUE OCTAHOBUTCS, KI'YT CIEAYET HEMEUIEHHO CHSTh
JlabopaTopnasi padora Nel
Tema 2.2. DyieKTpoMTHYECKAs] AUCCONUALNS M HOHHBIH 00MeH
Llenb: UccnepoBaHme TMNOB (MO COCTaBY M KOAMYECTBY MCXOAHbIX M 0Bpasylowmxca BeLecTs) u
NPU3HAKOB XMMMYECKUX peaKkuui. [posegeHne peakumii MOHHOro obmeHa, onpegenexHue cpeapl
BOJHbIX PacTBOPOB. 3aZaHMA Ha COCTaB/IEHMNE MOHHbIX PeaKLuii
O0opynoBanmne u peakTuBbl: coaa, 1% pactBopel NaOH, HCI1, xnopuzna amomMuHus, Xjopuaa
xKenesa, cynbharta MeaH, cyiabdara Mmaraus, nopomok CaO, nakmyc.
Kuci10THO-0CHOBHBIE CBOMCTBA OKCHI0B
PactBopuTe B BOoJie B OAHOM MPOOUPKE OKCHUJl KAIBIHS, B IPYroil - TUOKCUI yriepona. B mepByto
npoOupKy 100aBbTe MENOTKY nopoiika Ca0, 2-3 M1 TUCTUIUITMPOBAHHON BOBI U B30oMTaliTe. Bo BTOPYIO
pOOUPKY ¢ 3-5 MIT AUCTHIUTHPOBAHHOW BOJIBI porrycTuTe Tok CO2 u3 6ayutoHa wiu ammapara Kur-rma. B
KaX1yl0 NpoOUpKy n00aBbTe 2-3 Kalld JlaKMyca M IO LBETYy HMHJMKATOpa ONPEAEIUTE XapakTep
IOJIy4eHHOr0 pacTBopa. Crenaiite BbIBOJ O KHCIOTHO-OCHOBHBIX CBOMCTBAaX JAaHHBIX OKCHUIOB M IOJIY-
YEHHBIX THApOKcUIOoB. Hanmumure ypaBHeHus peakuuil. Mccnenylite B3aMMOIEHCTBHE PACTBOPEHHBIX

TUAPOKCUAOB JPYT C APYTOM U C PACTBOPOM CEPHOM KUCIIOTHI.



ITonny4yeHnue u cBoiicTBa aM(pOTEPHOI0 rHAPOKCHIA
B npobupky Haneiite 2-3 M1 pacTBOpa XJIOpUAA XpOMa MM XJIOpUJa aTiOMHHUSA (110 BEIOOpPY) U 11O
karusM npubasisiite pactBop ménoun (NaOH wmn KOH) 1o o6pa3oBanus ycroiunBoro ocaaka. Pazze-
JIMTE O0CaJ0K Ha JIB€ IPOOUPKU: B O/IHY IpHIIEHTE pacTBOp IIEI0UH, B APYIYIO - pACTBOP KHCIOTHI JIO pac-
TBOPEHHUS OCaJIKa.
Cremnaiite BbIBOJ], COCTaBbTE YPABHEHUS PEAKIIMIA.
IMosry4yeHune HepacTBOPUMBIX B BO/Ie OCHOBAHMI
B otnenbHble npoOupky HanelTe 1o 2-3 M1 pacTBOPOB XJIOpUJA XKelle3a, cylibdara Meau U cyabdarTa
MarHusl.
[IpuneiiTe B Kaxxayr0 NpoOUpKy MO KarjisiM pacTBop Ii€nouu. CocTaBbTe€ ypaBHEHHUS peakUuil B
MOJIEKYJIIPHOM U HOHHOM BHUJIE, OTMETHTE LIBET BBINABIINX OCAIKOB.
Kuc10THO-0CHOBHBIE CBOMCTBA COJICH
CBoiicTBa KHCJIOH COJIH.
JIns mosy4yeHust KUCIIOW COJIM UCIIOIb3YWTE pacTBOP TMIAPOKCHUIA KalnblUsl AUOKCH] yriepoaa. Kakoun
U3 YKa3aHHBIX PEaKTUBOB CIEAYyeT B3ATh B H30bITKe? OOpaTHTEe BHUMAaHUE HA TO, YTO IPH MPO-
nyckanuu Toka CO2 depe3 pacTBOp I'MAPOKCH/IA BHAYaJle 00pa3yeTcs 0CaJJOK CPeHEN COIM, KOTOPBIH npu
JAIbHEWIIEM TPOIMYCKAaHUU JHUOKCUA YIJepoAa pacTBOPSIETCS W NEPEeXOJUT B PAaCTBOPUMBIA THJIPO-
kapooHaT. CocTtaBbTe ypaBHEHMs peakuuil. UeM HY)KHO MOJEHCTBOBaTh Ha THIPOKAPOOHAT (PacTBOPOM
HC1 um NaOH), uToObI epeBecTH ero CHOBa B 0Ca/I0K cpeiHel conn?
Otuét no nmabopaTopHOit paboTe opopMHUTE Ha JBYX pa3BEPHYTHIX JHCTaX TETpaau (J1abOpaTOpHOTo
JKypHaja) 1o cleayroiei gopme:

bl © Knaccel HeopraHu4ecKuX COeAHHEHHH

‘HanmenoBa- | Ycnosus | Habmo- XumuzM | Bumoa
' HHE OnbITa IEHHS | B3amMoOJeH- | .
OTIRITA A CTBHS
‘1.Kucnotvo- | CaO
OCHOBHEIE pacTBo-
CBOWICTBAOK- | psiEeM B .
CHIOB Boge, k |Pactsop |CaO+H,O=|CaO -
"Ca0 | pacteopy | caneer | Ca?*+20H™ | ocroB-
gt e * npubas- HOM
JisieM OKCHJ
TIAKMYC '

B maHHOM M mOcieayonux oT4éTaX ypaBHEHHS PEAKIMiA MICATh B MOJICKYJISIPHOM U HOHHOM BHIE.
3aoanusn u 6onpocwl 013 HopmMuposanus u KOHMPOJA 61A0CHUA KOMNEmEeHYUuAMU, TO3BOJISIONINE

OTIPENIeNIUTh JOCTHKEHHUE CTYIEHTOM OTJENBbHBIX YUeOHBIX 3a/1a4, YPOBEHb C(HOPMHUPOBAHHOCTH



KOMITOHEHTOB KOMIIETSHIIUH TP U3yYCHUH y4eOHOU TEMBI:
Temwt 0oknaooe/pehepamos:

1.«OKu3Hb, Kak GMOJOrMUYECKUI KPYrOBOPOT BEIIECTB.

2. «CoBpeMEeHHBIE PEICTaBIEHUS 00 YBOITIOLMU )KU3HUY.

3. «310poBBE U PAOOTOCIIOCOOHOCTHY.

4. «IpyHIUIIBI COBPEMEHHOM OMOITUKIY.

5. UpesBbIYaliHbIE CUTYaLUN YKOJIOTHYECKOTO XapaKTepa.

6. Upe3BblyaiiHble CUTyalllH, YCIOBHO, 0€3 3arpsi3HEHMsI OKPY’KaloLIel Cpebl.

7. UpesBblyallHbIE CUTyalUU C 3aIPA3HEHUEM OKPYIKAOILEH CPEebl.

Dopmvl meKyueco KOHmpOoNA 3HAHU:

1.IIpoBepka BBINOIHEHHOIO 3aJaHUs

2.Pa36op 10BOZIOB B MOJIb3Yy TOM WM MHOM MO3UILIUU.

3.01eHKa cTeneHn apryMEHTUPOBAHHOCTHU CYKICHUM.

Temvr 0na camocmoamenbHo2o usyHeHua:

1. Knnaccuduxanyst ocHoBanuii 1 kuciot. Cocras.

2. XMMUYEeCKHe CBOMCTBa OCHOBAHMM U KUCIIOT.

JlaGopaTopHas pa6orta. 2 [losryueHue 3TijieHa U anerusieHa. M3yuenue ux cBoicTB.

1. Ioay4yeHnue 3THJIEHA U €r0 CBOIiCTBA.

Obopyoosanue:. METAIUIMYECKUI IITAaTUB C JIAKOM; CHMPTOBKa (ropeiika); MpoOKa ¢ ra300TBOJHOMN
TpyOKoO#; 3 MpOOUPKH; MEeCOK (MPOKAJIEHHBIN) WM MEJKHEe KalWUISpHI.

Peaxkmuewl: cMech STHIOBOTO CIHPTa W KOHICHTPHPOBAHHOW cepHoll kucnotsl (1:3); kapOun
Kanpusa (Kycouku), Opomuas Boga (Ha 50 mu Boabl 2 kamiu Opoma); pacTBOp IEepMaHTaHaTa Kajws
(0,5%, moaKKMCICHHBIH).

B npobupky HaneiTe 1,5 M1 cMecH 3TUII0OBOTO CIIUPTA M CEPHOM KUCIOTHI M OIYCTUTE B HEE HEMHOT'O
NIECKA WJIM HECKOJIBKO MEJKUX KalWIISPOB. JTO HY)KHO C/IE€NaTh /Il pPABHOMEPHOI'O KUIIEHUS KHUJIKOCTH.
K npoGupke npucoequHuTe NpoOKy ¢ Ta300TBOIHOM TPYOKOH M YKpEnuTe €€ B JIalKe ITaTHBa.

B 1-10 mpoOupky Haneiite 1 My 6poMHOI BOJIBI, BO 2-10 — CTOJIBKO K€ 110 00bEMY pacTBOpa mep-
MaHraHarta kanus. [Ipexxe yem HadaTh OMBIT, IPOBEPbTE NPUOOP HA TEePMETHYHOCTh, HOTPY3HUB KO-
Hell ra300TBOJHOM TpyOKH B 1-10 mpoGupky. [Iporpeiite Bcio mpoOUpPKy CO CMECHIO M MTPOAOIIKaiTe He-
CWJIBHO HarpeBaTh TO MECTO, IJIe HaXOJIUTCS >KUJIKOCTh (HE HarpeBailTe BbIIIE YPOBHS >KMJIKOCTH, TaK
KaK MpoOUpKa MOKET JIOIMHYTH).

Yro npoucxoaut ¢ OpoMHoii Boioii? He npekpaias HarpeBaHusi CMecH, MPOITYCKaiTe BbIIEIAIONICH -
Csl 3TWJIEH BO 2-10 MPOOHPKY. 3aMEeTUB 00ECIIBEYMBAHHE PACTBOPA, TOTYAC BHIHBTE F'a300TBOAHYIO TPYOKY
U3 )KMJKOCTU U MIOBEPHUTE €€ OTBepcTHEM BBepX. I1og0kKruTe BhIAEISIOMUICS ra3 U 00paTUTe BHUMAaHUE

Ha XapakTep MIaMEHH.



[IpexkpaTure HarpeBaHue U MPHUCTYIMANTE K pa3dopy npudopa mocie ero ocTeiBaHus. OCTHIBIIYIOCMECH
pa3z0aBbTe BOJIOW U BBUICHTE B CIICIIUATHHBIN CIIUB.
Ha ocHOBaHMM NPOBEJEHHBIX ONBITOB YKAXKUTE:!
1.KakoBa pojb cepHOi KUCIOTHI B PEaKLUU MOTyYEHHUS 3TUJIEHA, IPOXOAAIIEH M0
cxeme: C2H50H —C2H4+H20?
2.KakoBbI (pu3nuecKkue U XMMUYECKHE CBOMCTBA 3TieHa? PaccMoTpuTe X B CBOEMOTYETE.
3 CH2 = CH2 + 2KMnO4 + 4 H20 = 3 CH2 OH -CH2 OH+ 2MnO2
+ 2KOH
Hanummre ypaBHeHHMe peakuuu NpucoeluHeHus Opoma Kk 2-
MeTHIIOyTeHy-2 U paccmoTpute ee Mexanu3M (AE). Paccuuraiite, CKOJIBKO
rpamMMoB 3%-Horo pacTBopa Opoma notpedyercs st OpomupoBanus 1 r 2-

METHIOyTeHa-2.

Peakiust ¢ 6poMOM U ¢ BOJHBIM PACTBOPOM IEpMaHIaHaTa Kajus - Ka-
YECTBEHHBIE PEAKLIUU HA COCIMHEHNUS ¢ KPATHBIMU CBSI3SMHU.
2. IToryyeHnue aneTH/IeHa U ero cBoOicTBA.
B npoOupky nomemaroT Kycouek KapOuja KajlbLids, IPUIUBAIOT OKO-I0 1 MJI BOABI M cpa3y ke
3aKpBIBAIOT €€ MPOOKOI ¢ ra300TBOAHON TpyO-
KOM, MMeroumii OTTAHYTBIH KoHel. ['a300TBOAHON TpyOKOH 3aKkpbIBalOT MPOOHMPKY, M3 KOTOPOii
BBbIJIETISIETCSl  alleTUJIEH, MOJKUTatoT areruieH. HaOmromaroT Xapaktep mniuameHu. BHocaT B miams
KPBILIKY OT TUrJiA. Ha Kpbliike o6pazyeTcst 4epHOe MATHO CaXKH.
Beluncnure MpoOLEHTHOE COAEPKAHME YIVIEpOoAa W BOAOpOJa B aueruieHe. Hanummre ypaBHeHUS
peakuMii MOoTydeHus aleTH/eHa KapOuaHbIM CIOCOOOM M MOCTEIYIOLIEr0 €ro rOpeHHs.
3aTeM MpOITYCKAIOT alleTUJIeH Yepe3 OpOMHYIO BOJY.
OBBACHUTE, noyemy oOecrBeurBaHre OPOMHOI BOJBI MPOMCXOAUT 3HAYUTENILHO MEAJIEHHEE, YeM
IIPU PEAKLUU C STUICHOM.
Hanummre ypaBHeHUe peakluu aleTuaeHa ¢ 6poMom.
3areM B MpoOMpPKY HaiauBalOT 1 M1 pacTBopa mepMmMaHraHarta Kajaus, JOOaBISIOT Takod ke 00beM
pacTBopa coAbl M 3aT€M MpPOIYCKAaOT uepe3 MOJIy4YeHHbIH pacTBOp aneTwieH. [locteneHHO ¢uoneToBas
OKpacka pacTBOpa McUe3aeT, MOSABISEeTCs XIJIOMbEBUAHBIN 0ca ok Oyporo 1Beta okcuaa mapranua(lVv).
Hanummure ypaBHEHHE peakuMM OKHMCIEHHUS alETHJIEHA NEPMAHraHaTOM Kajaus A0 IaBeJIEeBOM KHcC-
JOTHI.
3CH=CH + 8 KMnO4 +4 H20 = 3 HOOC-COOH + 8MnO2 +8KOH
JlabopaTopnasi padora Ne 3
Tema 4.3. UnenTndukanns OpraHuYecKHX BellecTB, UX 3HA4YeHHe W NPHMEHeHHe B OBITOBOW M

Hp0H3B0[lCTBeHHOﬁ ACATECJIBbHOCTH Y€J10BCKA



Lens: MonyyeHune 3TuneHa M M3yyeHMe ero CBOWCTB. MogennpoBaHMe MONEKY/T U XUMUYECKUX
npeBpaLLeHNin Ha NpuMepe 3TaHa, STUAEHA, aueTUIeHa 1 ap.
KadecTBeHHbIe peaknuM Ha OCHOBHBbIE KJIacchl yriiesoaopoaos Ilean
padoThI:
1. TloBropuTh KIaccu(pUKALHUIO, CTPOCHHE M CBOWCTBA YIJIEBOIOPOIOB.
2. Y6eauTbcs B TOM, YTO CBOICTBA ONPEIENISIIOTCS CTPOCHUEM.
3. IlozHakoMHuThCA C J1aGOPATOPHBIMH CIIOCOOAMH , pAClO3HABAHMS OCHOBHBIX KIACCOB
YIJI€BOIOPOOB
PeakTuBbl, 000pynoBanue: pactBop Opoma, 5% pactBopa coasl, 1% pacTBOp IepMaHraHata Kajws,
aMMHaYHBIN pacTBOp Xjopuna mean, 1% pactBop Hutpara cepedpa, 5% pacTBOp amMMHaKa, HUTPYIOIIAs
CMeCh, IITAaTHB ¢ MPOOMpPKaMH, TOPENKa, Ta300TBOAHAS TPYO- Ka, BOAsSHAs OaHsI.
Xoa padoTsbl
1.Ilpucoennunenue Gpoma
VYr11eBoA0PO/Ibl, COAEPHKAIINE 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 KaIlIsM, TIPH
JIETKOM BCTPSIXUBaHUHU, PACTBOpP Opoma.
Habumroaercs ncue3HOBEHUE JKEATON OKPACKH.
2.TIpo6a ¢ nepmanranarom kaJus ( peakuusi Baruepa)
B cnaborenodnoit cpene mpu AecTBUY NepMaHTaHaTa Kallus MPOUCXOIUT OKUCICHHUE BEIIEeCTBA
C pa3pbIBOM KPAaTHOM CBS3U.
3. R—CH=CH—R + 2KMnO4 + 4H20—3R—CH—CH—R + 2Mn0O2 +2KOH
| |
OH OH
Memoouka:
K1 mn uccnegyemoro BemectBa ao6aBisaioT 1 min 5% pacTBopa cojbl, 3aTeM IO KarlisiM, IpU
BCTpsAIXUBaHUM 1% pacTBOp mepMaHraHarta Kajius.
Habmronaercst icue3HOBEHHE MAIMHOBOM OKPACKH MIEpPMaHraHaTa.
ALETUIICHOBBIE YTJIEBOJOPOJABI TaK)K€ NAIOT peakiHu ¢ OpOMOM U IEepMaHTaHATOM Kajus, KOTOpHIE,
OJIHaKO, MMPOTEKAIOT C MEHBIIEH CKOPOCTHIO.
3.00pa3oBaHue aneTUJIEHUI0B

ATOM BOMOpO/A, HAXOMAALIMICA TNPH CBSI3aHHOM TPOMHOH CBSI3bI0 aTOMOM YIJIEpoja, CHO-coOeH



3aMelaThCsl Ha MeTalll (KauecTBeHHas peakuus Ha rpyniny —C=CH).

Pabora ¢ anermwieHugamMu TpeOyeT COONMIOACHMS MpPaBUI TEXHUKH Oe30macHOCTH. B cyxomBuie, mpu
cJ1abOM HarpeBaHWHU WJIM TPHU yJape, OHU B3PHIBAIOTCS C OOJIBIION CHIION, TTO- 3TOMY HEJb3s IIOJIHOCTHIO
BBICYIIIMBATh aleTHiIeHHIbI. OCOOCHHO OTaceH B CyXOM BHJIE alleTHIICHU]I cepedpa.

Memoouxa:

OnbitNel Ionyyenue aneruneanaa meau (1)

B nmpo6upky HanuBaroT 2-3 Mi OeciiBeTHOro ammuadaoro pactsopa xjopuaa meau(1)[Cu(NH3)2]Cl

¥ [IPOITYCKAIOT YepPe3 PacTBOP alleTUIICH.

PacTBOp OKpaIlmBaeTcsi B KpaCHO- OypBIH IIBET, 3aT€M BBIMAIAET KPACHO-OyphIil 0CAI0K aleTUICHH A
ME/IH.

HC=CH + [Cu(NHz3)2]Cl ->CuC=CCu +2NH4Cl + 2NH3

DTy peakiuio MPUMEHSIOT 1151 00HAPYKEHUSI JaXKe CIICIAOB alleTUIICHA.

CMauuBaroT MOJIOCKY (DUIBTPOBAILHON OyMard aMMHAYHBIM PACTBOPOM XJIOPHUIA METH

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

OnpertNe2: [Monyuenue aneTriaeHuIa cepedpa.

B npoOupky nanuBaroT 2 mu 1% pactBopa HHUTpaTa cepeOpa M MpuOaBIAOT MO KamisM 5% pacTBop
aMMHuaka 70 IOJIHOTO pPAacTBOpPEHMsI OOpasyrollerocs ocajaka okcujaa cepedpa. Uepes mnonmydeHHbIN
OecLIBETHBIN pacTBOp NPONYCKAalOT aleTuieH. Bolmagaer xenroBaTo- O€sblil OCaJOK aleTUICHHIA
cepebpa.
HC=CH + 2[Ag(NHz3)2]OH — AgC=CAg +4NH3z + 2H,0

aleTUIICHU

cepebpa
2.06HapyKeHHEe apOMATHYECKHX YIJIeBOIOPOI0B.
ApomaTuyeckre COeJMHEHUs BCTYMAIOT B PEaKIIUU 3aMelleHHs], 00pa3ysl OKpalleHHbIeCOSTUHEHNUS.
a) HUTPOBaHUE APOMATHYECKUX cOeMHEeHuil (Tara!l).
Peaknyro mpoBOJIAT a30THOW KHCIOTOM WJIM HUTpyronied cMmecbro: R—H +
HNO3z — R—NO> + H20
Memoouka:
B nmpoGupky nomemator 0,1 r (mnm 0,1 M) BeniecTBa U NMpH HETIPEPHIBHOM BCTPSXUBAHUHM MOCTENIEHHO
npuOaBisAoT 3 M HuTpytoued cmecu (1 4YacTh KOHLEHTPUPOBAHHOM a30THOM KUCIOTHI M 1 dYacThb
KOHIICHTPUPOBAHHOW CcepHOW KHUCIOTHI). [IpoOupKy 3akpbiBaloT MpoO- KOW C JIJIMHHOW CTEKJITHHOU
TpYOKOH, KOTOpasi CIIY’KUT 0OOpaTHBIM XOJIOAUIBHUKOM, U HarpeBaroT Ha BoJsHOU Oane 5 muH. ipu 50°C.
CMmech BbUIMBAIOT B cTakaH ¢ 10 I U3MeNbUYEHHOTO JIbA.

Ecnu npu 3TOM BhINaaeT TBEPAbI MPOIYKT WM Macjo, HEPACTBOPUMBIE B BOJIE M OTJIMYAIOUINECS OT
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MCXOJIHOTO BEIIECTBA, TO MOXKHO MPEANOI0KUTh MPUCYTCTBUE apOMATUUECKUX COCTMHEHUM.

0) aIKNJIMpPOBaHMEe APOMATHYECKHX COETUHEHMA.

ApoMaruyeckue YrieBOAOPOJAbl W UX TallOTEHONPOM3BOAHBIE JAIOT TMPU B3aUMOJICHCTBUU C
XxJ0pohOopMOM B TMPUCYTCTBUU XJIOpUJA QITIOMHHHUS TPOAYKTHI, OKpAIICHHbIE B SpKUE IIBETa

(OpanxeBblii, MypIypHBIN, CUHU, 3€JICHBIN)

3R—H + CHCls—AICB _, RyCH + 3HCI
JlabopaTopnasi padora Ne 4

Tema 6.2. UcciienoBanme cBOMCTB PacCTBOPOB.

Leab: mpuUroToBiIeHUE PaCTBOPOB U OMPEIEICHHUE CPEIbI BOJHBIX PACTBOPOB.
Memoouka:
B npobupky ¢ 1-2 mi o6e3BokeHHOTO XJ1opodopma mpudasistor 0,1 v (mmm 0,1 M) me- crnegyeMoro
BemlecTBa. CMech MepeMenirnBaiT. 3aTeM OCTOpPOKHO BHOCAT 0,5 I mopomkooOpa3HOro 0e3BOJHOTO
XJIOpUJia ATIOMUHHUS TakK, 4TOOBI OOJbINAsl YacTh €ro OCTalach Ha CTEHKaX MPOOMPKU BBIIIE YPOBHS
KuaKocTd. HakimoHsst mpoOHpKy, ClIeTka CMauyuBalOTIIOPOIIOK XJIOpUaa amfoMuHMS. [losBiieHne SpKOii
OKpAacKH Ha CTCHKE MPOOHMPKH, a TAKKEOKPAIIMBAHWUE M BCETO PAacTBOpA YKa3bIBaeT HA IPHUCYTCTBHE
apoOMaTHYECKON CUCTEMBI.

PesynbTaTsl 0opMuTH B BHIE TA0THIIBI:

No Uccnenyemoe YpaBHeHUE peakuuu AHanuTU4YECKUn

ILII. BELIECTBO ¢ dext

PeakTuBbl, 060pyaoBanue: pactBop O6poma, 5% pactBopa coabl, 1% pacTBOp mepmaHTraHaTa KaJus,
aMMHUaYHBIN pacTBOp XxJjopuja Menu, 1% pactBop HuTpata cepedpa, 5% paccTBop amMMHaKa, HUTPYIOIIas
CMECH, IITAaTUB C MPOOUPKAMH, TOpeNKa, ra300TBOAHAS TPYO- Ka, BOJsHAs OaHs.
Xoa padoTsl
1.TIpucoennnenune Gpoma
VYreBoaopoIbl, CoAepKaIIle KpaTHbIE CBS3H, JIETKO MPUCOETUHSIOT OpOM:
Il. R—CH=CH—R + Br2 R—CH—CH—R
|
Br Br
Memoouka: B Cyxyio MpoOUPKY MOMEMIAIOT 1MJI UCCIIeTyeMOTO BEIIeCTBa M JOOABIISIOTIIO KaILJIsIM, TIPH
JIETKOM BCTPSIXMBaHHUHU, PACTBOpP Opoma.
Habmronaercst icue3HOBEHUE )KENTOW OKPACKH.
2.1Ipo6a ¢ nepmanranarom Kajusi ( peakuusi Baruepa)

B cnabomenouHoit cpene npu ASHCTBUN NIEpMaHTaHaTa Kalus POUCXOIUT OKHCIIE-HUE BEIIECTBA
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C pa3pbIBOM KPAaTHOM CBSA3U.
3. R—CH=CH—R + 2KMnO4 + 4H20—3R—CH—CH—R + 2Mn0O2 +2KOH
| |
OH OH
Mmemoouka:
K1 M uccrnenyemoro BemectBa mo0aBisitoT 1 mi 5% pactBopa coabl, 3aTeM M0 KarulsM, IPH
BCTPSAXUBAaHUM 1% pacTBOp mepMaHraHarta Kajus.
Habmoiaercs ncue3aHoBeHUE MaTMHOBOM OKPAaCKU MIepMaHTaHara.
ALIETUJICHOBBIE YTJIEBOJIOPOJBI TAKXKE MAIOT PEAKIMA C OpOMOM U TMEPMAHTaHATOM Kajus, KOTOpHIE,
OJIHAKO, MMPOTEKAIOT C MEHBIIIEH CKOPOCTHIO.
3.00pa3oBanue aleTWIEHNI0B
ATOM BOIOpPOAA, HAXOMAAIIUMNCS MPH CBA3AHHOM TPOWHOM CBSI3bI0 ATOMOM YTJEpoja, Cro-coOeH
3aMelaThCsl Ha MeTall (KauecTBeHHas peakuus Ha rpynny —C=CH).
Pabora ¢ anerwieHngamMu TpeOyeT COOMIOACHMS TMPaBHUI TEXHUKH Oe30macHOCTH. B cyxomBuie, mpu
c1aboM HarpeBaHUU WIH MPU yAape, OHU B3PBIBAIOTCS C OOJBIION CHUIION, ITO- ATOMY HEJb3s MOJHOCTHIO
BBICYIINBATh aneTuieHu1bl. OcoOEHHO OMaceH B CyXOM BUJIE alleTUJICHH]I cepedpa.
Memoouxka:

OnpitNel Ionyuyenue anerunennaa meam (1)

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

¥ [IPOIYCKAIOT Yepe3 pacTBOP alleTHIICH.

PacTBOp OKpammBaeTcst B KpaCHO- OypbIii I[BET, 3aT€M BbIMAIaeT KPaCHO-OYphIii 0CaT0KaIlleTHIICHHIA
Me/IH.

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

DTy peakiHio MPUMEHSIOT JJIsi OOHAPYKEHHS TaKe CIIC/IOB alleTHUICHA.

CMa4MBaroOT MOJIOCKY (QHUIBTPOBATBEHON OyMarn aMMHaYHBIM PACTBOPOM XJIOPHIa MEIN

(1) u BHOCAT €€ B oTBepcTHE NMPOOUPKH, U3 KOTOPOH BhIIeseTcs aueTuieH. [losisercskpacHo-0ypoe
OKpallIiBaHUE.

OnpeitNe2: [Monyuenue aneTniaeHuaa cepedpa.

B mpobupky nanuarot 2 mia 1% pacTBopa HHUTpaTa cepedpa U MpuOaBIAIOT Mo KarisiM 5% pacTBop
aMMHaKa [0 TIOJHOTO pacTBOPEHHUS OOpa3yIoMIerocss oOcaaka OKcHIa cepedpepe3 IMOydeHHBIH
OecLBETHBI PAaCTBOpP NPOMYCKAIOT aleTWiIeH. Bbimagaer >xenroBaTo- Oeiblii 0CaJoK aleTHJICHHIA
cepebpa.

HC=CH + 2[Ag(NH3)2]OH — AgC=CAg +4NH3z + 2H20

2.00HapysKkeHHe apOMATHYECKHUX YIJIeBOJIOPO/I0B.

ApOMaTI/I‘ICCKI/Ie COCAUHCHUA BCTYIIAIOT B pCAKIIUHA 3aMCIICHUA, 06pa3y;1 OKpalICHHBICCOCAUHCHU .
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a) HUTPOBaHHE apOMATHYeCKHUX COeIUHEeHUI (TAral).

Peakuuio mpoBOIAT a30THOM KUCIOTOM WM HUTpYromen cmecbro:R—H +

HNO3z — R—NO: + H,0

Memoouxka:

B npobupky nomemaror 0,1 r (uam 0,1 mi) BemiecTBa U MpH HENPEPHIBHOM BCTPSAXUBAHUU MTOCTEIICHHO
npubaBisitor 3 Mu HUTpyromed cmecu (1 4YacTh KOHIEHTPUPOBAHHOM A30THOM KUCIOTHI W 1 4YacTh
KOHIICHTPUPOBAHHOW cepHOM KHUCIOTHI). IIpoOupKy 3akpbiBaloT NMpoO- KOW C JJIMHHOW CTEKJITHHOU
TpyOKOI, KOTOpasi CIY>)KUT OOPaTHBIM XOJIOJUIBHUKOM, U HarpeBaroT Ha BOAsHOM OaHe 5 muH. ipu 50°C.
Cwmech BbUIMBAIOT B cTakaH ¢ 10 I H3MENbYEHHOTO JIbJIa.

Ecnu npu 3TOM BBINIafaeT TBEPAbIM MPOIYKT WIM MAacjio, HEPACTBOPUMBIE B BOJIE U OTJIMYAIOLIUECS OT
MCXOJIHOTO BEILECTBA, TO MOYKHO MPEAINOI0KUTh MPUCYTCTBUE ApOMATUUYECKUX COETUHEHUI.

0) AJIKUJIMPOBAHUE APOMATHYECKHUX COeITMHEHMH.

ApomaTuyecKkue yrieBoJOpOAbl U HX TaJOrCHONPOU3BOJIHBIE JAIOT IPU  B3aUMOJECHUCTBUH C
XJIOpOPOPMOM B TIPUCYTCTBHM XJIOPHJA AITIOMHUHHUS TPOAYKTHI, OKpalleHHbIE B SpPKHE IIBETa

(OpanxeBblil, MypIypHBINA, CUHU, 3€JICHBIN)

3R—H + CHCl;—AICB _, RycH + 3HCI

Memoouxka:

B mpoGupky ¢ 1-2 mMa 06e3BoxkeHHOr0 Xjopodopma npudasistoT 0,1 r (umu 0,1 M) uc- ciaeayemMoro
BemecTBa. CMech MepeMenInBaT. 3aTeM OCTOpOokHO BHOcAT 0,5 T mopoin- KooOpa3HOro 0e3BOJIHOTO
XJIOpUJIa ATIOMUHHUS TakK, 4TOOBI OOMBINAsl YacTh €ro OCTajlach Ha CTEHKAaX MPOOHPKH BBIIIE YPOBHS
*KuakocTu. HakimoHsist mpoOHpKy, clierka cMayuBalOTIIOPOIIOK XJiopuaa amoMuHus. [losBnenue spkoii
OKpacKH Ha CTCHKE MPOOHMPKH, a TAK)KEOKPAIIUBAHUE M BCETO PAacTBOpA YKa3bIBaeT Ha NPHUCYTCTBHE
apOMaTHUYECKON CUCTEMBI.

Pe3yabTaTsl 0pOpMUTH B BUAE TAOIHIBI:

No Uccnenyemoe YpaBHEHHE peakuun AHAIUTUYECKUI

.11 BELIECTBO s ekt
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