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IHosscHUTEIbHAA 3aAIIUCKA

IIpaBuia TexHuKHU 0€30NMACHOCTH MPHU PpadoTe B XMMUYECKOH J1adopaTopuu

H OKa3aHUue nepBoﬁ nmomMoIm

OO0uue npaBuJa:

1.
2.

5.

Kareropuuecku 3amnpeiaercs paboTatb OJHOMY B XMMHUYECKOM J1TaO0paTopuH.

Bo Bpems paboThl HEOOX0UMO COOMIOAATh YUCTOTY, TUITUHY, MTOPSIIOK U MTPABU-
Jla TEXHUKHU 0€30MacHOCTH, paboTaTh TOJIBKO B XajaTax.

[Tepen paboToit HEOOXOAUMO O3HAKOMUTHCS C COJIEpPKaHUEM J1abOpaTOPHOM pa-
0O0ThI, MPOBEPUTH HATUYKE HEOOXOIUMOTO 000PY/I0BAaHUS U PEAKTUBOB.

TouHO coOII0AaTh NOPSAIOK U OCIEA0BATEIBHOCTD ONIEPALIMMA, YKa3aHHBIX B PY-
KOBOJICTBE.

Bce 3anucu B )KypHanax Jenarh cpasy ke M0ocjie OKOHYaHHUS OIbITa.

HpaBn.ﬂa IMOJb30BaHUA PCAKTUBAMHU U npnﬁopaMn:

1.

2.

4.

HeoOxoaumblie 11 paOOTh pe€aKTUBBI BHICTABIISAIOT HA MOJKU J1a00paTOPHBIX
CTOJIOB.

Ha Bcex OaHkax, CKISIHKax U Ipyroi nocyze, riae XpaHsaTcs peakTUBbI, JOJHKHBI
OBITh ATUKETKH C YKa3aHWEM Ha3BaHUs BEILECTB.

CKJISTHKM C BellleCTBaMU U pacTBOpaMU HEOOX0IUMO OpaTh OAHOM PyKOM 3a TOp-
JIBIILIKO, & APYTOM CHU3Y MOAJIEP>KUBAst 32 THO.

Bo u30exxanue BbIOpachIBaHUA KUIKOCTU U3 TPOOUPKHU MPU HATPEBAHUH HEOO-
XOJIUMO:

® IICMOJIb30BaTh MPU PadOTE C HEPACTBOPUMBIMU B BOJI€ BEIIECTBAMU CyXH€ MPOOUPKH;

® HarpeBasi IpOOUPKY, HAJIO HATIPABUTH €€ OTBEPCTHE B CTOPOHY OT C€0s M OT COCENa;

® JlepXkaTh MPOOUPKY HE B BEPTUKATIHLHOM, @ B HAKJIOHHOM MOJIOKEHUHU, HETIPEPHIBHO
Bpamias e€ Bo U30ekaHne YaCTUYHOIO Meperpena.

5.

10.

[Ipu pabote ¢ ra300TBOIHOM TPYOKOIl HEOOXOAMMO YOUPATh FOPENIKY U3-T10]]
IPOOMPKH CO CMECHIO TOJIBKO TOCJIEe TOTO, KaK KOHEIl Ta300TBOIHOM TpyOKH yia-
JEH U3 TPOOUPKU — MPUEMHHKA C KUJIKOCTHIO.

Hroxatpk peakTuBbl B 1a00paTOpUU HYKHO, HATPABJISIS K ce€0€ Maphl WK Ta3 ABU-
KEHUEM PYKHU

[Tpu pacTBOpeHUU CiieTyeT MPUIUBATH CEPHYIO KUCIOTY K BOJIE TIO KATuIsiM, BCE
BpeMsi, IEpEMEIINBasi BENIECTBA.

PaGoty ¢ a¢upamu, cnimpramu, 6€H30JI0M TTPOBOUTH BTN OT OTHSI.

Bce omnbIThI ¢ CHIBHO MaXHYIUMHU U SIOBUTHIMH BEIIECTBAMU TPOBOJUTH B BbI-
TSOKHOM IIKady.

O mo6oM, caMOM HE3HAUNTETHPHOM HECUYACTHOM CITydae ClIeyeT HEMEIJIEHHO
COOOIIMTH MPEIOAABATEIIO M IIPUHATH MEPHI IIEPBOW ITOMOIIIH:

® IIpU TEPMHUUYECKUX OXKOTrax MOpaxEHHOE MECTO HY’KHO CMOYMTh PACTBOPOM TaHUHA B
cnupte uiau 2% pacTBOPOM MEPMaHraHaTa Kajusl.



® TP XMMHUYECKHX 0KOTax He0OXO0IMMO, MPEXIE BCETO, YAAIUTh C KOKU BEIIECTBO, BbI-
3bIBAIOIIIEE OXKOT, 1 00paboTaTh COOTBETCTBYIOIIUM 00pa3oM:
a) MPHU 0KOraxX KUCIOTOW UK MIENOYbI0 TPOMBITH TOPAKEHHOE MECTO CUIILHON
CTpy€EM BOJBI, @ 3aT€M HEUTpan30BaTh KUCIOTY 1% pacTBopoM rujpokapOoHaTa HATPHs,
mEnoyb — 1% pacTBOPOM YKCYCHOM KHUCIIOTHI;
0) mpu oxorax opomom nopaxeéHHoe Mmecto oopadorats 10-20% pacTBopom THO-
cynb(ara HaTpuUs, CMBITH OOJIBIIMM KOJUYECTBOM BOJbI, @ 3aT€M HAJIOKUTh TAMIIOH, CMO-
YeHHBIN 5% pacTBOPOM MOYEBUHBI;
B) MpPHU 0KOrax KUJAKUM (PEHOJOM MOOEIEBIINI YHACTOK KOXKH pacTepeTh IIULEPH-
HOM JI0 BOCCTaHOBJICHHSI €I0 HOPMAJIbHOTI'O IIBETA U HAJIOKUTh MApJIEBbIA TAMIIOH, CMO-
YEHHBIN TIIALIEPUHOM.
® €CJIM KHCJIOTa WU IIEJI0Yb MOMAaJH B IJ1a3, TO CIEAYET TIIATEIbHO MPOMBITH €r0 BOJIOH,
a 3aTeM 2% pacTBOpOM OOPHOM KUCIOTHI (JIsl HeMTpamu3auuu menoun) uim 2% pac-
TBOPOM THAPOKApOOHATA HATPUS (11 HEUTpaAITU3AIIUU KUCTIOTHI).

® IIpU [OpE3€ PYKH, €CIIM B paHy Monajl KyCOoyeK CTeKJa, PEKEe BCEro, HEOOX0IUMO
NUHIIETOM YJAJIUTh €ro

® ., 3aTeM CMa3aTh PaHy CIIUPTOBBIM PACTBOPOM HO/A U HAJIOKUTh MOBA3KY. Eciin kpoBo-
TEYEHUE Cpa3y HE MPEKPalIaeTcs, HaJ10 IPHIOKUTH K paHe KycOYeK KpOBOOCTaHaBIH-
Baroliel BaThl (TUTPOCKONMYECKasl BaTa, mponuTanHas 1% pacTBopoM xjiopujia xese-
3a). [Ipy cCHIIBHOM KpOBOTEUYEHHH HAJI0 BPEMEHHO MEPETAHYTh PYKY KT'YTOM U3 PE3U-
HOBOH TpyOku. Kak TOJbKO KpOBOTEUEHUE OCTAHOBUTCS, KIYT CIEAYET HEMEIJICHHO
CHSATb.



JlabopaTtopnas paGora Nel

Tema 1.5 Knaccupukanus HeOpraHM4yeCKuX COeAMHEHUI U UX CBOMCTBA.

O0OopynoBanue U peakTuBbI: cona, 1% pacteopsl NaOH, HC1, xnopuia amoMuHus, XJI0OpUIa Ke-
ne3a, cynabdara Meau, cynbdarta maraus, nopomok CaO, makmyc.

2.1. Kuc10THO-0CHOBHBIE CBOMCTBA OKCH/I0B

PacTtBOpuTE B BOJE B O/1HOM MPOOMPKE OKCUJ] KaJIbLHs, B APYroi - TMOKCU] yriepona. B nepsyro
npoOupKy 106aBbTe mEenoTKy nopomka Ca0, 2-3 M1 AMCTUILTMPOBAHHOM BO/IBI U B30odTaliTe. BO BTO-
PYyIO IPOOUPKY € 3-5 MJT TUCTUIUIUPOBAHHOM BOABI IporrycTuTe Tok CO2 13 6amiona uinum anmnapara Kur-
na. B xaxnyto npobupky no6aBbTe 2-3 KaIiy JIakMyca U 110 [IBETY HHAUKATOpa ONPEIEIUTE XapaKTep
II0JIy4e€HHOro pacTBopa. CaenaiTe BbIBOJ O KUCIOTHO-OCHOBHBIX CBOMCTBAaX JaHHBIX OKCHJOB U IOJIY-
YEHHBIX ruApoKkcuoB. Hanmmure ypaBHeHus peakiuil. Mccienyiite B3auMo1elicTBUE paCTBOPEHHBIX
TUAPOKCUAOB APYT C IPYTrOM U € paCTBOPOM CEPHOM KUCIIOTHI.

2.2. Ilosry4yeHue 1 cBOiCTBA aM(OTEPHOI0 THAPOKCHIA

B npobupky HaneliTe 2-3 M1 pacTBOpa XJIOPUAA XpOMa MK XJIOpH/a aTIOMUHHA (T10 BBIOOPY) U IO
karisim npubasisiite pactsop mwénoun (NaOH unu KOH) no o6pazoBanus ycroitunBoro ocaaka. Pasne-
JMTE 0CAJ0K Ha JIBE MPOOUPKH: B OJIHY IPUJICHTE pacTBOP LIENOYH, B APYTYIO - PACTBOP KUCIOTHI JI0 pac-
TBOPEHHUS OCaJIKa.

Cnenaiite BBIBOJ, COCTaBbTE YPAaBHEHHS PEAKIINN.

2.3. ITosryyeHue HepacTBOPUMBIX B BOJle OCHOBAaHHUIl

B otnenpHble mpoOupkH HaseiTe 1Mo 2-3 MJ1 pacTBOPOB XJIOPHU/Ia jKeje3a, Cylb(ara Meu U cyiabdaTa
MarHusi.

[Tpuneiite B Kax 1yt NpoOUPKY MO KaIIsM pacTBOp 1mEnoun. CocTaBbTe YpaBHEHUS peakiuil B MO-
JICKYJIIPHOM U MOHHOM BHUJIC, OTMETHTC LIBET BLIMNABIINX OCA/IKOB.

2.4. KucJ10THO-OCHOBHBIE CBOMCTBA CoJIei
CBolicTBa KHCJIOM COJIN.

JU1 mostydeHus: KUCIIOW COJIM UCTIOIb3YUTE PACTBOP TMAPOKCHIA KAJIBLIUS AUOKCH]L yIJIEpOa.

Kakoli u3 ykazaHHbBIX PEaKTUBOB CIIEAYeT B3sTh B U30bITKE? OOpaTUTE BHUMAHUE HA TO, YTO MPHU IPO-
nyckanuu Toka CO2 yepe3 pacTBOp TMAPOKCHIA BHauane oOpa3zyercss OCaJloK CpeJHel coyid, KOTOpbIH
IpU JajbHENIIeM MPOIyCKaHUU TUOKCHAA YIIIepoJa pacTBOPSIETCS U MEPEXOAUT B PACTBOPUMBIN THAPO-
kapOonart. CocraBbTe ypaBHEHUS peakiuii. UeM HYXHO NOJeicTBOBaTh Ha THAPOKApOOHAT (PacTBOPOM
HC1 wim NaOH), 9To0BbI TepeBecTr ero CHOBa B 0CaJ0K CpeTHel con?

Otuét no nabopaTopHoit paboTe opopMuUTe HA ABYX Pa3BEPHYTHIX JIUCTaX TETpaau (J1abopaTOPHOTO
JKypHaja) 1o cleayromiei ¢popme:



Knaccel HeopraHu4ecKuX COeAHHEHHH

‘HanmeHnoBa- | Ycnosus | Habmo- XumusMm | Busox
' HHE OnbITa IEHHS | B3amMojeH- | .
OTIRITA . CTBHS
‘1.Kucnotvo- | CaO
OCHOBHEIE pacTBo-
CBOWCTBAOK- | psIEM B ,
CHIOB Boge, k |Pactsop |CaO+H,O=|CaO -
"Ca0 | pacteopy | caneer | Ca?*+20H™ | ocroB-
J il npubas- HOM
JisieM OKCHJ
TIAKMYC

B nanHoM u nocneayronmx oTuéTax ypaBHEHUS PEAKIUil MUCATh B MOJIEKYJISIPHOM U MOHHOM BHJIE.

3aoanusa u eonpocwt 01 hopmuposanus u KOHMPOIA 61A0CHUA KOMHEMEHYUAMU , TIO3BOJIS-
IOLIHE OTPEACTUTD JOCTIKEHUE CTYIEHTOM OTAEIbHBIX YUEeOHBIX 33a/a4, yPOBEHb CHOPMHUPOBAHHOCTH
KOMITOHEHTOB KOMIETESHIIUN MTPU U3YYEHUH YU€OHOM TEMBI:

Temwt 0oxknaooe/pechepamos:

1.«OKu3Hb, KaKk OMOJIOTHYECKH KPYTrOBOPOT BELIECTBY.

2. «CoBpeMeHHBIE MPEICTABICHUS 00 IBOIIOLUH KUZHI.

3. «310poBBE U PabOTOCIIOCOOHOCTDY.

4. «[IpuHIUIIBI COBPEMEHHON OMOATUKI.

5. Upe3BbIvaifHbIE CUTYAIMH SKOJOTHYECKOT0 XapakTepa.

6. UpesBbIYaifHBIC CUTYAIIMH, YCIOBHO, 0€3 3arps3HCHHS OKPYIKAIOIIEH CpeIbl.

7. UpesBblyaliHble CUTYallUU C 3arpsI3HEHUEM OKpYKaroIlel cpesibl.

Dopmvl meKyuieco KOHmpOaa 3HaHU:
1.ITpoBepka BBINOIHEHHOTO 3aJaHUs

2.Pa360p 10BOAOB B MOJIb3Y TOM MM MHOM MO3ULIKU.
3.01eHKa CTeNeHn apTyMEHTHPOBAHHOCTH CYKICHHH.
Tembt 01 camocmoamenbHo20 U3YUEeHUA:

1. Knaccuduxanust ocHoBanuii 1 kuciot. CocTas.
2. XvIMUUYEeCKHE CBOMCTBA OCHOBAHMI U KUCIIOT.
Jlaboparopnas padora. Iloay4enue 3Tuiena u anerniena. MsyueHnue ux cBoHCTB.

TEXHUKA BE3OITACHOCTHU TP PABOTE B XUMMWYECKOH JIABOPA-
TOPUN

1. AKKypaTHO 00paniatbcs co CTEKISIHHON XUMHUecKol nocynoil. Octatku pa3ouToit
MocyZbl yOUparh C MOMOIIBIO COBKA U IIETKH.

2. Bce paboThl, cBA3aHHBIE C BBIACICHUEM SIIOBUTHIX, JIETYUMX M HETPHUATHONAXHY-
IIMX BEIIECTB, MPOBOJUTH B BBITSKHOM HIKaQy.

3. IIpu ompeneneHuu 3amaxa BELIECTB OTBEPCTHUE COCYAA AEPKATb Ha PACCTOSHUU

25-30 cM  oT nuIa, HaMpaBIsiA K cede CTPYIO ra3a MOCTYNATENbHBIMU JABHKCHUSAMH JIQJTOHH



OT OTBEPCTHS K JTUIY.

4. [Tpu pa3daBneHHH KOHIECHTPHUPOBAHHBIX KHUCJIOT BJIMBATh KHCJIOTY B BOIY, HO HE
Ha000POT.
5. [Tpu HarpeBaHWM MPOOHPKU HE JEpKATh €€ OTBEPCTHEM K ceOe M B CTOPOHY CO-

cena. He HaKIOHATBCA — Haj HarpeBaeMOH KHMIKOCTBIO BO M30ekaHUE MOoNagaHus e Ha JHILO,
PYKHU WIH OJESKIY.
6. ["opsiurie mpenIMeThl MOXHO CTaBUTh TOJBKO Ha acOECTOBBIM KapTOH, acOECTOBYIO
CEeTKY WIH JAPYTYIO CHEIHUANBHYIO TIOACTAaBKY.
7. [Ipu o’xore packajJeHHBIM NPEIMETOM OOOXKEHHOE MECTO CMOYUTH KPEIKHM
PaCTBOPOM HJIM MPOTCPETh KPUCTAJUIMKAMU IIEPMAHraHaTa KaJlnud 00 HO6yp€HI/I$I KOXHU HJIN
JKC MPUJIOKUTH BATKY, CMOYCHHYIO KUAKOCTBIO OT OKOI'OB M3 aIlITCUKU.
11. 3ampemnaercs NpUHUMATH IUILY B XUMUYECKOH J1aOOpaTOpUM U NUTh BOAY U3 Ja0OpaTOpHOI mocy-
apel. Kateropuuecku 3anpemniaercsi mpoOoBaTh peakTHBHI HA BKYC.
12. Tlpu momajaHuy Ha JUIO WM PYKH OpBI3T KOHIICHTPHPOBAHHBIX KUCIOT TIOCJIE CMBIBAaHHS BOJOU
IIPOMBITH CJIa0BIM pacTBOpoM coabl. LI[€nous cneayeT cMbIBaTh 10 TEX MOp, OKA Yy4aCTOK KOXKH, Ha KO-
TOPBII OHA IOMana, He MEePecTaHeT ObITh CKOJB3KUM; 3aTE€M IPOMBITH CIIa0BIM PACTBOPOM YKCYCHOM KH-
CJIOTHI M HAJIO)KUTh TIOBA3KY M3 BaTbl, CMOUEHHOH 3%-HBIM pacTBOPOM IepMaHraHaTa Kajaus (U3 anTeuKu
B 1a0OpaHTCKON Kadeapsh).
13. Tlo oxoH4YaHHWU PaOOTHI BHIKIIIOYUTH U3 CETH BCE DIIEKTPONIPUOOPHI, IIEPEKPHITH MOauy ra3a v BOJbI B
nabopaTopuio U yopaTh pabodee MecTo.

14. OG6o Bcex HeCUAaCTHBIX ClIydasx HEMCIJICHHO COO6H_IaTB npenoaaBaTeyro Nin J'Ia60paHTy.

1. IosryyeHue 3THIIEHA U €r0 CBOliCcTBA.

Obopyoosanue: METATUTMUECKUN IITATUB C JIATIKOW; CIMPTOBKA (TOpeska); mpoOKa ¢ ra300TBOAHOMN
TpyOKoO#; 3 mpoOUpPKY; MecoK (MPOKaJIEHHBIN) WIN MENKHE KalHUISPHI.

Peakmuebl’: cMeCh 3TUIIOBOTO CIIMPTA U KOHIIEHTPUPOBAHHON cepHO KucioThl (1:3); xkapoun
KaJnbIus (Kycouku), OpomHas Boga (Ha 50 mu1 Bojbl 2 Kariu Opoma); pacTBOp MepMaHraHaTa Kaus
(0,5%, MOAKUCIIEHHBI).

B npo6upky Hanelite 1,5 M1 cMecH 3TUIOBOTO CIMPTA M CEPHON KUCIIOTHI U OITYCTUTE B HEE HEMHOTO
IIECKA WJIM HECKOJIBKO MEJIKUX KaWIISPOB. JTO HYKHO CIIeNaTh JUIsl pPABHOMEPHOI'O KUIIEHUS XKHUIKOCTH.
K npoGupke npucoenunute npoOKy ¢ ra300TBOAHON TPYOKOM U yKpENUTe €€ B JIalKe MITaTHUBA.

B 1-10 mpobupky HaneiTe 1 Ma OGpoMHOI BOJIBI, BO 2-10 — CTOJIBKO K€ 10 00beMy pacTBOpa Iep-
MaHraHara kanus. [Ipexxie ueM Ha4yaTh OMbBIT, MPOBEPbTE NPUOOP Ha TIePMETUYHOCTH, IOIPY3UB KO-
Hell ra300TBOJHOM TpYyOKH B 1-10 mpobupky. [Iporpeiite BCio mpoOMpKy cO CMECHIO U MPOJOIDKANTE He-
CHJIBHO HarpeBaTh TO MECTO, IJI€ HaXOAUTCS >KUAKOCTH (HE HarpeBaiTe BbIIlIEe YPOBHS KUJIKOCTH, TaK
KaK MpOOHUpPKa MOXKET JIOMHYTb).

Yro npoucxoaut ¢ OpomHo#t Booil? He mpekpaias HarpeBaHusl CMECH, TPOITyCKaiiTe BbIIENSIOMIEH-
Cs 3TUJIEH BO 2-10 MPOOUPKY. 3aMeTHB 00ECI[BEUNBAHUE PACTBOPA, TOTUAC BBIHBTE ra300TBOJHYIO TPYOKY
U3 )KMJKOCTU 1 TIOBEPHUTE €€ OTBEpCTHEM BBepX. [1o10KruTe BhIIENAIOMMIICS ra3 1 00paTuTe BHUMaHUE
Ha XapakTep IJIaMEHH.



[Ipekparure HarpeBaHUE U MPUCTYHANTE K pa3dopy mprudopa mocie ero octeiBaHusi. OCTHIBIIYIO
CMech pa30aBbTE BOJIOM M BBUICHTE B CIICIIMAIBHBIN CITUB.

Ha OCHOBAHHUN HpOBeI[eHHBIX OIIBITOB yKa)KI/ITe:
1. KakoBa poJib CepHOIM KUCIOTHI B PEAKLUK MOIYy4EHUs OTUIIEHA, IPOXOAAIIEH 10
cxeme: CoHs50H —CoH4+H20?

2. KakoBbl pu3ndeckne u XuMHU4ecKue cBoicTBa sTmieHa? Paccmorpure ux B cBoeM

OTUYCTC.

3 CHz = CH2+ 2KMnOs+ 4 H20 = 3 CH2 OH -CH2 OH+ 2MnO3 + 2
KOH

Hanumure ypaBHeHue peakliuy IpUCOEAUHEHUs Opoma K 2-
MeTHIOYTeHYy-2 ¥ pacCMOTpUTE ee MexaHu3M (Ag). Paccunraiite, CKOIBKO
rpaMMoB 3%-HOro pactBopa 6poma nmorpedyercs st OpomupoBanus 1 T 2-
MeTHI0yTeHa-2.

Peaxiust c 6GpoMoM U ¢ BOJHBIM paCTBOPOM IEpPMAaHTaHaTa KaJus - Ka-
YEeCTBEHHBIE PEAKI[MH HA COSIMHEHHSI C KPATHBIMHU CBSI3SMHU.

2. IToryyeHnue aneTH/IeHa U ero cBOiCTBA.

B npo6upky nmomemarnT KycoueKk kapouaa Kajablus, IPUIUBAIOT OKO-
70 1 MJI BOJIBI M Cpa3y K€ 3aKPBIBAIOT €€ MPOOKO ¢ ra300TBOAHOM TPYyO-
KO, UMEIOIIHNH OTTAHYTHINA KOHEN. ['a300TBOAHOM TpyOKOH 3aKphIBAIOT MPOOUPKY, U3 KOTOPOIl BhIIe-
JseTcs alleTHIIeH, MOHKUTatoT alleTuiedH. HabmonaroT xapakrep niaaMeHu. BHOCAT B miiaMst KpbILIKY
ot turis. Ha kpeimike obpazyercst 4epHOe MSATHO CaxXH.

BriuncnuTe npoueHTHoe cofepkaHue yriepoja u BoJopoJa B anerwieHe. Hanumure ypaBHe-
HUS peaklUi MOoNydeHHs aleTHiIeHa KapOuJHbIM c1IocoOO0M U MOCIEYIOIIEr0 ero TOpeHusl.

3aTeM mpoMyCKaloT alleTHICH Yyepe3 OPOMHYIO BOMY.

OBBACHUTE, mouemMy o0ecliBeYMBaHHEe OPOMHOMN BOJIBI MPOUCXOIUT 3HAUUTENLHO ME/IJIEHHEE, YeM
IIPU PEAKINH C ITUICHOM.

Hanumurte ypaBHeHUEe peakiuu aneTuieHa ¢ OpoMoMm.

3aTeM B IpoOUpPKY HaluBalOT | MJ pacTBOpa mepMaHraHaTa Kaius, J0OaBJIsIOT Takoll ke 00beM
pacTBOpa CObl U 3aTE€M MPOIMYCKAIOT Yepe3 MOoIyuyeHHBbIN pacTBop aneruiieH. [locrenenHo ¢uoine-
TOBas OKpacka pacTBOpa UCUE3AET, NMOSABISIETCS XJIOMbEBUIHBIM 0caJ0K OypOro 1BeTa oKcuaa
mapranma(1V).

Hanumure ypaBHeHUe peakliMi OKUCJIEHHS aleTUIeHa IepMaHraHaTOM KaJlMsl 10 IaBeJIeBOM KHC-
JIOTHI.

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

JlabopaTopHasi padora Ne 2

Tema 2.3 DTH/IeHOBbBIE, JUEHOBBIE, ALETUIEHOBbIE YIJI€BOI0PO/bI.

KauyecTBeHHBbIE peaKlIMi HA OCHOBHBIE KJIACCHI YIJIEBOIOPOI0B

eab padoThI:
1. TloBTOpUTH KITaCCU(PUKALINIO, CTPOSHUE U CBOMCTBA YIJIEBOIOPO/IOB.
2. Y0eauTbcsi B TOM, YTO CBOMCTBA OIPEACIISIOTCS CTPOSHUEM.



3. Ilo3HakoMuUThCS ¢ Ta00OPATOPHBIME CIIOCOOAMH , PACIIO3HABAHMSI OCHOBHBIX KJTac-
COB YTJICBOJIOPOJIOB
PeakTuBbl, 060pyaoBanue: pactBop 6poma, 5% pactBopa coapl, 1% pacTBop repmanra-
HaTa Kajus, aMMUa4YHbII pacTBOp xyopuaa Menu, 1% pactBop HuUTpata cepedpa, 5% pac-
TBOpP aMMHaKa, HUTPYIOIIasi CMECh, IITATUB C IPOOMPKAMH, TOPEIIKa, Ta300TBOIHAS TPYO-
Ka, BOJsSHAas OaHs.

Xoa padoTbI

1.Ilpucoennnenue 6poma
VYTeBo10pobl, COIEpHKAIINE KPATHBIE CBA3H, JIETKO MIPUCOECTUHSAIOT OpOM:

|. RCH=CH—R + Br, R—CH—CH—R
Br Br
Memoouka: B CyxXyro NMpoOHPKy MOMEIIAIOT 1MII HCCIIeTyeMOro BEIIECTBA U TOOABIISIOT
10 KallJIsIM, HpH JICTKOM BCTp}IXI/IBaHI/II/I, paCTBop 6p0Ma.
Ha6n}011aeTc;1 HNCUYC3HOBCHHUC )KGJITOﬁ OKpaCI(H.

2.11po6a ¢ nepmanranarom kajaus ( peakuus Baruepa)

B cnaboienounoit cpene npu 1edCTBUM MEpMaHraHaTa Kajusi IPOUCXOIUT OKUCTIEe-
HHUE BEILECTBA C Pa3pbIBOM KPAaTHOU CBSI3U.

3. R—CH=CH—R + 2KMnO4 + 4H20—>3R—|CH—C|H—R + 2MnO; +2KOH
OH OH

MemoouKa:

K1 mu uccnemyemoro BemiectBa 106aBisitoT 1 mit 5% pactBopa cofbl, 3aTEM IO KaruisiMm,
IIpU BCTpsAXuBaHUM 1% pacTBOp nepMaHraHara Kajusl.

HabGnrogaeTcs ucue3sHOBEHUE MAJIMHOBOW OKPACKH MepMaHraHaTa.

ALETUIIEHOBBIE YIJIEBOJOPOAbI TAKXKE JAIOT PEAKIIMHA C OPOMOM U IEPMAHTaHATOM KaJlus,
KOTOPBIE, OJJTHAKO, IPOTEKAOT C MEHBIIIEH CKOPOCTBIO.

3.00pa3oBaHue alleTUJIEHU/I0B

ATOM BOJIOpO/ia, HAXOASIIUKCS TIPU CBSI3AaHHOM TPOWHOM CBSI3bI0 ATOMOM YTJIEPO/Ia, CIIO-
co0OeH 3ameniaThes Ha MeTalll (KauecTBeHHas peakuus Ha rpynny —C=CH).

Pabota ¢ anerusiennaamMu TpedyeT coOI0IeHUs MPaBUI TEXHUKHA 0€30MacHOCTH. B cyxom
BUJIC, TIPH CJTA0OM HAarpeBaHWUU WM NP yIape, OHU B3PBIBAIOTCS C OOJIBIIION CHUJION, TTO-
ATOMY HEJb3s IMOTHOCTHIO BRICYIITUBATH alleTUICHUABI. OCOOCHHO OTIaceH B CYXOM BHU/IE
aleTUIICHHU]T cepeopa.

Memoouka:

OmnbiTNel THonyuenne anernaennaa meau (1)




B npoGupky HanuBaroT 2-3 Mi1 6€CLIBETHOTO aMMHAYHOTO pacTBopa xjopuaa meau(1)
[Cu(NHs)2]Cl u mporryckarot yepes pacTBOp alleTHIICH.

PacTBOp oKpaimBaeTcsi B KpacHO- OypblIil IIBET, 3aT€M BbINalaeT KPaCHO-OyphIi 0caok
arleTUJICHU1a MEIH.

HC=CH + [Cu(NHs);]Cl —CuC=CCu +2NH.CI + 2NH3

OTy peakuuio NPUMEHSIOT 1151 OOHApyKEHUS Jake CIIE/IOB alleTUJIeHA.

CMauMBaIOT MOJOCKY (PHIBTPOBAILHON OyMaru aMMHaYHBIM paCTBOPOM XJIOpHUIa MeIn
(1) u BHOCAT €€ B OTBepCcTHE MPOOUPKH, U3 KOTOPOH BhIAesieTcs aneTuieH. [losBusercs
KpacHO-0ypoe OKpalIMBaHue.

OnbiTNe2: [lonydyeHue areTuiieHu1a cepedpa.

B npobupky HanuBarot 2 mi 1% pactBopa HUTpaTa cepedpa 1 npruOaBIISAIOT MO KAIAM
5% pacTBOp aMMHUaka J10 MOJHOTO pacTBOPEHUST 00pa3yIoLIErocs 0caaka OKcHuia cepeopa.
Uepes nmonydeHHbIN O€CIIBETHBIN PacTBOP MPOITYCKAIOT alleTHIeH. BrinajgaeT xeaToBaTo-
OeJbli 0caJioK aleTHIIeHUaa cepedpa.

HC=CH + 2[Ag(NHs),]JOH — AgC=CAg +4NH; + 2H,0
aleTUIICHU]T
cepedpa

2.00Hapy:xeHNe APOMATHYECKHUX YIJIEBOIOPO/I0B.

ApOMaTI/I‘IeCKI/IC COCAMHCHUA BCTYIIAIOT B pCaKIINH 3aMCILICHUA, 06pa3y5[ OKpaIICHHBIC
COCIUHCHUA.

a) HUTPOBAHUE APOMATHYECKHUX COeAMHEHUM (TAral).
Peakiuro mpoBOASAT a30THOM KUCIIOTOM WIIM HUTPYIOLIEH CMECHIO:

R—H + HNO3; — R—NO; + H,0

Memoouka:

B npo6upky nomeniatot 0,1 1 (miu 0,1 mit) BeniecTBa U Ipyu HENPEPHIBHOM BCTPSIXUBAHUU
MOCTETICHHO MPUOABJISAIOT 3 MJI HUTPYIOIIEeH cMecH (1 4acTh KOHIICHTPUPOBAHHOM a30THOU
KHUCJIOTHI U | 4acTh KOHIIGHTPUPOBAHHOW CEPHOM KUCIOTHI). [IpoOupKy 3aKphIBatOT MPOO-
KOW C JUITMHHOMW CTEKJITHHON TPYOKOM, KOTOpasi CIIYKUT OOPaTHBIM XOJIOAMIBHIUKOM, U
HarpeBaroT Ha BojsiHOM Oane 5 muH. pu 50°C. Cmech BbUIUBAIOT B cTakaH ¢ 10 r u3Menb-
YEHHOTO JIbJIA.

Ecnu mpu 3TOM BhIIaAaeT TBEPABIN OPOIYKT UM MACIIO, HEPACTBOPUMBIE B BOJIE U OTJIM-
YaloIHecs: OT UCXOJHOTO BEIIECTBA, TO MOKHO MPEIOI0KUTh MPUCYTCTBUE apoMaTHYe-
CKUX COEIUHEHUMN.
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6) AJIKWIHPOBAHME apOMATHYECCKHUX COeIlI/IHeHI/Iﬁ.

ApoMaThyYeCcKue yrieBOIOPOIbl U UX TAIIOr€HONPOU3BOAHBIE TAOT IIPU B3aUMOJECHCTBUU
¢ XJI0po(hOpMOM B MPUCYTCTBUU XJIOPHIA ATIOMUHUS POAYKTHI, OKPAIIICHHbBIE B SIPKUE
nBseta (OpaH>XeBbIi, MypITypHBIA, CHHUIA, 3€JICHbIN)

3R—H + CHClz 2t R3CH + 3HCI

Memoouka:

B npo6upky ¢ 1-2 M 06e3BoxkenHOT0 Xs1opodopma npudasisttot 0,1 r (v 0,1 M) uc-
cienyemoro BemiectBa. CMech MepeMennBaroT. 3aTeM 0CTOPOXKHO BHOCAT 0,5 T mopoi-
KOOOpa3HOro 0€3BOAHOTO XJIOpHUIAA ATFOMUHUS TaK, YTOOBI OOJIbIIIAsl YACTh €T0 OCTANIACh
Ha CTEHKaX MPOOMPKH BBIIIEC YPOBH XUIKOCTH. HakmoHss mpoOupKy, cllerka CMadyuBaroT
MIOPOIIIOK XJIopraa amoMuHus. [TosBIeHNE IPKOI OKpAaCKH Ha CTEHKE TPOOUPKH, a TAKKe
OKpalllMBaHUE U BCErO PacCTBOPA YKa3bIBAET HA MPUCYTCTBUE apOMATUUYECKON CHCTEMBI.

Pe3yabTaTrbl 0popMuUTH B BUIE TAOJIUIIBI:

No Uccnenyemoe YpaBHEeHUE peakuuu AHaIUTUYECKUN
IL11. BEILIECTBO ekt

JlabopaTtopHnasi pa6ora Ne 3

Tema 2.8 YrieBoabl

eab padoThI:

4. TloBTOpUTH KJIacCU(pUKAIUIO, CTPOEHUE U CBOMCTBA YTJIEBOIOPOJIOB.

5. Y06eauTncs B TOM, YTO CBOWMCTBA ONPEACIISAIOTCS CTPOECHUEM.

6. [To3HaKOMUTKCS ¢ Ta0OPATOPHBIMH CIIOCOOAMH , paCIIO3HABAHMSI OCHOBHBIX KJTac-

COB YIJIEBOJIOPOJIOB

PeakTuBbI, 000pya0BaHme: pacTBop 6poma, 5% pactBopa cojbl, 1% pacTBop nepmanra-
HaTa Kajus, aMMHadHbIN pacTBOp Xyopuaa Meau, 1% pacTBop HUTpaTa cepedpa, 5% pac-
TBOP aMMHAaKa, HUTPYIOIIAsi CMECh, IITATUB C MPOOUPKAMU, TOPENKA, TaA300TBOIHAS TPYO-
Ka, BOJsSHas OaHs.

Xoa paboTbI

1.Ilpucoenunenue 6poma
VYTeBo10poibl, CoiepKaIIIe KpaTHbIE CBSA3H, JIETKO IPUCOECTUHSAIOT OpOM:

Il. R—CH=CH—R + Br, R—CH—CH—R

Br Br
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Memooduka: B CyXyro NpOOUpPKY MOMEIIAIOT | MII HCClIeyeMOro BelecTBa U JOOABIIAIOT
0 KaIUIsiM, IPH JIETKOM BCTPSIXMBaHUH, pacTBOp OpomMa.
Habmotaercst nCue3HOBEHHUE KENTOW OKPACKH.

2.I1poba ¢ nepmanranarom kanus ( peakuusi Baruepa)

B cnabomenounoit cpenie npy 1eMCTBUY IEPMAHTaHaTa Kajusi IPOUCXOIUT OKUCIIE-
HUE BEILIECTBA C Pa3pbIBOM KPATHOM CBS3H.

3. R—CH=CH—R + 2KMnO; + 4HzO—>3R—|CH—C|H—R + 2MnQO;, +2KOH
OH OH

MemoouKa:

K1 mu uccnemyemoro BermiecTBa 106aBisitoT 1 Mt 5% pacTtBopa cofbl, 3aTeM IO KaruisMm,
MIpY BCTpsAXUBaHUM 1% pacTBOp mepMaHTraHaTa Kajus.

HabmromaeTcs ncuesHoBeHHE MAJIMHOBOM OKPAaCKH IIepMaHraHara.

ALIETHIICHOBBIE YTJIEBOAOPOABI TAKXKE AAIOT PEAKIIUU ¢ OPOMOM M IepMaHTaHATOM KaJIusl,
KOTOpbI€, OJTHAKO, TPOTEKAIOT C MEHBIIIEH CKOPOCTHIO.

3.00pa3oBaHue alleTUIEHUT0B

ATOM BOIOPO/1a, HAXOSIIUICS TP CBSI3AHHOM TPOMHOM CBSA3BI0 aTOMOM YTJIepo/a, CIio-
coOCH 3aMeniaThes Ha MeTayll (kauecTBeHHas peakius Ha rpynny —C=CH).

PaboTa c anerunenugamu TpeOyeT COOMIOACHUS TPaBUJI TEXHUKH 0e30MacHOCTU. B cyxom
BUJIE, TP CJIA00OM HArpEeBaHUU WM TIPU yJIape, OHHU B3PBIBAIOTCS C OOJBIION CHIION, TTO-
ATOMY HEJIb3s MOJTHOCTHIO BBICYIITUBATH alleTUIIeHUIbl. OCOOEHHO OMaceH B CyXOM BHJIE
areTUIICHU 1 cepedpa.

Memoouka:

OnbitNel IMonyyenue anerminennaa meau (1)

B npoOupky HanmBaroT 2-3 M OECIIBETHOTO aMMHUAYHOTO pacTBopa xjopuaa meau(l)
[Cu(NHs)2]Cl u mpomyckarot yepe3 pacTBOpP alleTHIICH.

PacTBOp okpammBaeTcsi B KpaCHO- OyphIil IIBET, 3aTEM BBITIAAACT KPACHO-OYphIil 0CaI0K
aIeTUJICHHU/Ia ME]IH.

HC=CH + [Cu(NHz),]Cl —CuC=CCu +2NH,Cl + 2NHs

DTy peakIuio MPUMEHSIOT JIJis OOHAPYKEHHUSI TaXKe CJIeIOB alleTUJIeHa.

CmauuBaroT MoJIOCKY (GUIBTPOBATILHON OyMarn aMMHUaqyHbIM PACTBOPOM XJIOPUA MEIH
(1) u BHOCST €€ B OTBepCcTHE MPOOUPKHU, U3 KOTOPOU BhIAEIsIeTCs arleTiieH. [losBnsercs
KpacHO-O0ypoe OKpalinBaHue.

OnpiTNe2: [lonyyeHue areTusieHu 1a cepedpa.
B npobupky Hanusarot 2 mi 1% pactBopa HUTpaTa cepedpa 1 npruOaBIIAIOT MO KarlisM
5% pacTBOp aMMHaKa /10 MOJIHOI0 PACTBOPEHMSI 00pa3yIOLIErocs ocajka okcuaa cepedpa.
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Yepes momydeHHbIH O€CIIBETHBIA PAaCTBOP MPOITYCKAIOT alleTHIICH. Brimamaer sxenroBaro-
Oenblii Oca/loK aleTHiIeHuaa cepedpa.

HC=CH + 2[Ag(NHs),]JOH — AgC=CAg +4NH3; + 2H,0
arleTHIICHUT
cepebpa

2.00Hapy:xeHHEe APOMATHYECKHUX YIJIEBOJIOPOI0B.

ApOMaTI/I‘-ICCKI/Ie COCAMHCHMA BCTYIIAOT B pCAKIINH 3aMCIICHNU A, O6p33yﬂ OKpAaIICHHBIC
COCOHUHCHUA.

a) HUTPOBAaHUE APOMATHYECKHUX COeMHeHMH (TAra!l).
Peakuuro mpoBOIST a30THOM KUCIOTOM WJIM HATPYIOIIEH CMECHIO:

R—H + HNO3; — R—NO; + H,0O

Memoouka:

B npobupky nomemiarot 0,1 r (wnm 0,1 mi1) BeniecTBa U Ipu HENPEPHIBHOM BCTPSAXUBAHUU
MOCTENEHHO MPUOABIISIIOT 3 MJI HUTPYIOIIEH cMecH (1 4acTh KOHLIEHTPUPOBAHHOM a30THOM
KHUCJIOTHI U | 4acTh KOHIEHTPUPOBAHHON CEpHOM KHUCIOTHI). [[poOupKy 3aKphIBatOT Mpo0O-
KOM C JJIMHHOM CTEKJITHHOM TpyOKOi1, KOTOpasi CIyKUT OOpaTHBIM XOJIOAUJIBHUKOM, U
HarpeBaroT Ha BoasHOU Oane 5 MuH. ipu 50°C. CMmech BBUTMBAIOT B cTakaH ¢ 10 T u3Mens-
YEHHOI'O JIb/IA.

Ecnu npu 3TOM BBINTaJaeT TBEPABIA NPOLYKT WIM MACIIO, HEPACTBOPUMBIE B BOJIE U OTJIN-
YaIOIIKMECS OT UCXOJHOIO BEIIECTBA, TO MOKHO MPEAIIOIOKNATH IIPUCYTCTBUE apOMaTHYe-
CKMX COEIMHECHUM.

0) aIKHWIHPOBaHME APOMATHYECKHUX COeIMHEHMI.

ApoMaTHYECKUE yTII€BOIOPOIbl U UX TAIIOr€HONPOU3BOIHBIE AAIOT MPU B3aUMOJICHCTBUU
¢ XJ1I0po(hOpMOM B MPUCYTCTBUU XJIOPHIA ATFOMUHHUS IPOAYKTHI, OKPAIIICHHBIE B SIPKUE
useta (OpaH>KeBbIi, MypIypPHBI, CHHUN, 3€JICHBI )

3R—H + CHCI3 ¢, R;CH + 3HCI

Memoouxka:

B npobupky ¢ 1-2 M 06e3BoxkeHHO0T0 XJopodopma npudasisitor 0,1 r (uwum 0,1 M) uc-
ciemyemMoro BemectBa. CMech mepeMenmBaroT. 3aTeM OCTOPOKHO BHOCAT 0,5 T mopoii-
K00Opa3HOTro 0€3BOTHOTO XJIOPH/IAa aTFOMUHHMSI TaK, 9YTOOBI OOJIBIIAS YaCTh €T0 OCTAIaCh
Ha CTEHKaxX MPOOMPKU BHIIIEC YPOBHS XUIKOCTH. HakToHssS MpoOUpKy, clierka cCMadynBaroT
TIOPOIIIOK XJIopraa amoMuHus. [TosBIeHNE APKOI OKpAaCKH Ha CTEHKE POOUPKH, a TAKkKe
OKpallIMBaHUE M BCETO PACTBOPA YKa3bIBACT HA MPUCYTCTBUEC apOMATUICCKON CHCTEMBI.

13



Pe3yabTarsl 0popMuTh B BUjae TA0IUIbI:

No Hccnenyemoe YpaBHEeHHE peakuuu AHaIUTAYECKUN
ILI1. BEIIIECTBO s ekt

. CaoiicTBa yIi1eBO/10B.
Omnmrr 1. CgoiicTBa MOHOCAXAPHUIOB: TJIHOKO3bI U QPYKTO3bI

Heap padoThl: 10Ka3aTh HATHYKE B MOJICKYJIC TIIFOKO3BI OMPEIEICHHBIX (DYHKIIMOHATBHBIX
TpyIIL.

Oobopyooeanue. cnupToBKa (TOpENKa); MNPOOMPKOAEpKATENb,  IPOOUPKHU

Peaxmueuwt: 5% pactBop cynbdara meau (I1); 3% pacTBOp ruapokcHuga HATPHUS; KOHII. XJIOPOBO-
noponunas kuciora (p=1,19), 5% ammuak, 1% pactBop HuUTpara cepedpa; peaktun CelnMBaHOBA; TIIIOKO-
3a, (PPYKTO3a, TIUICPHUH.

1.1. BoccranoBisienue ruapoxcunaa meau (11) rioko3oid.

B npoGupky BHecuTe 1 M cynbdara MeM U1 HECKOJIBKO Kalellb pacTBOPA FMAPOKCUAA HATPHsL, K 110~
JTy4EeHHOMY OCaKy 100aBbTe 2MII p-pa IIIIOKO3bI, 0 00pa30BaHUs CBETIIO-CUHETO pacTBopa. Takoil ke
OIIBIT MPOJIEAaTe ¢ paCTBOPOM IiuLeprHa. YTo o01Iero B €ro cBOMCTBaX € I0K0301? YTo T0Ka3bIBaeT
OMBIT C TJIFOKO30M?

[TosrydeHHBII pacTBOp TIIIOKO3BI HarpeiTe. Uto Habmogaere? Hanmmune kakoil pyHKIIMOHATBHON
IPYIIIBI B MOJIEKYJIE TJIFOKO3bI OATBEPKIAAET 3TOT ONbIT? MOXKET JIM TaKy0 PEaKIHIO JaTh PACTBOP IUIH-
uepuHa npu HarpeBanun? CocTaBbTe YpaBHEHHE PEAKIIMH TIIOKO03bI ¢ ruapokcuaoM meau (1) mpu
HarpeBaHUMU.

1.2. BoccraHoB/1eHHMe OKcHIAa cepe0pa III0K030H (peakuus «cepedpPSHOro 3epKaJjiay)

CHauaJia TOTOBSIT aMMHAYHBIN pacTBOp ruapokcuaa cepedbpa uz 4—>5 mu 1-% pactBopa HUTpaTa ce-
pebpa. [Ipunusator 1,5 Mi1 pacTBopa IIIIOK03bI, HarpeBatoT 5—10 MUH Ha BOJsSIHOM OaHe, HArPETOU 110
70—80°C. Metamnueckoe cepeOpo BbIIEISETCS Ha CTEHKAX B BUJE 36pKATBLHOTO HAJETA.

Bo Bpemst HarpeBaHusi MPOOUPKY HEB3sT BCTPSIXUBATh, MHAYE METAIITHYECKOE CEPEOPO BBHIICTUTCS
HE Ha CTeHKaxX MPOOMPOK, a B BUJE TEMHOTO 0cajKa. YToOkI MONTYYUTh XOPOIIee 3epKallo, B MPOOUpKax
MIPEABAPUTEIILHO KUIISATAT PacTBOP THAPOKCH/IA HATPHS, 3aTEM UX CIIOJACKUBAIOT JUCTUIIUPOBAHHOMN
BOJIOH.

Hanumure ypaBHeHHE peakiiu OKUciIeHne D-Tiroko3b1 40 D-rit0KOHOBOM KUCIOTHI aMMUAYHBIM
pacTBOpOM THAPOKCHUAA cepedpa.

1.3. Peaknus CesuBanoBa Ha GpyKTO3Yy (OT/IHYME KETOreKCO3 OT AJIbJ0reKco3).

B nBe npobupku HanuBaroT mo 2 M peaktuBa CenuBaHOBa (pacTBOP pe30pIIMHA B pa30aBIeHHOI cO-
JISTHOM KUCIIOTE), 3aTE€M B OJIHY MMPOOHMPKY MPHOABISIOT 2 KaIii pacTBopa (PPYKTO3BI, a B APYTYIO — 2
Kalii pacTBopa Iiaoko3bl. O6e mpoOupKH OJHOBPEMEHHO TTOMEIIAOT B BOJISIHYIO OaHIO ¢ TeMIepaTypoit
Bobl 80°C U BBIACPKHUBAIOT IIPU ITON TEMIEpaType B TeueHue 8 MUH (TOSBISETCS KPACHOE OKpaIliBa-
Hue). CpaBHUBAIOT OKPACKy PaCTBOPOB B MPOOUPKAX C TIIFOK030i U ¢ GpykT030il. OOBICHUTE OTIBIT.

1.4. O0Hapy:keHue PpPyKTO3HI B Mejie.

[ToBTOpSstOT OMBIT 1.3., HO BMECTO pacTBopa PPyKTO3bI UCIOIB3YIOT PACTBOP MEMa.

Bonpocs! n 3a5aHus 1J1s1 CAMOKOHTPOJISA.

1. Hanumure cxeMy TayTOMepHOTro paBHOBecHs JUIsl D-riroko3bl, D-GpykTo3b1.

2. CocraBbTe (hOpMYIIBI 1S

a) B-D-ramakronupanossl, 0) B -D-ppykrodypanossr.

3. Hanumure ypaBHeHus peakuuii D-rimoko3sl c:

a) CHHIJIBHOU KHUCJIOTOM, 0) HOUCTHIM METHUIIOM,

B) 3TAHOJIOM (B MPUCYTCTBUHU COJITHOM KUCIIOTHI),

T') TUAPOKCUIOM Meau (TIpU HarpeBaHWH), 1) aMMHAYHBIM PACTBOPOM OKHCH cepedpa.
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OnebIT 2. CaoiicTBa qUcaxapuaoB

Oobopyoosanue. crnupToBKa (Topeiika), MPOOUPKOJEpKATENIb; MPOOUPKH

Peaxmuent: caxapo3a; MabT03a, J1akTo3a (MOJIOUHOTo caxapa); 5% pactBop cyabdara meau (11);
10% pacTtBOp ruapokcuaa HaTpusi; peakTuB CellnBaHOBa, PaCTBOP CEpHOM KUCIOTHI (1:5); aMMHuauHbIi
pacTBOp oKcHa cepedpa.

2.1. Peaknusi Ha THAPOKCHJIbHBIE TPYNIbI AUCAXapUI0B: ¢ ruapokcuaom wmenm (11).

B npobupke cmemmBarot 1,5 My pacTBopa caxapossl U 1,5 M1 pacTBopa ruipokcua HaTpus. B apyroi
npoOUpKe CMEMIMBAIOT TAKHE ke KOJIMYECTBA PACTBOPA JIAKTO3bI (MM MAIBTO3bl) U PACTBOPA LICJIOUH.
3areM B KaXKAYI0 MPOOUPKY IO KAIUIsiM J00aBISIOT pacTBOp cyibdara meau. OOpasyronuiics BHauase
6ne1HO-TOIy00H ocanok ruapokcuna meau (11) mpu BCTpsiXxuBaHUM pacTBOPSETCS, paCTBOPBI proOpe-
TAIOT CUHEBATYIO0 OKPACKY BCIEACTBHE 00pa30BaHuUs KOMIUIEKCHBIX caxapatoB menu (1I).

Uro nokassiBaeT 3Ta peakiusa? Hanumumre ypaBHeHHE peakiuu 00pa30BaHus MOHOcaxapaTa MeIu
(IT), momyyaroierocst mpu B3auMOJICHCTBUU caxapo3bl ¢ ruapokcuaoM meau (11).

2.2. Peakuus aucaxapuaoB o KapOOHWJIbBHBIM Ipynnam (CpaBHEHUE CBONCTB 60CCMAHABIUBAIO-
Wux 1 HeOCCManasIusawux oucaxapuoos) ¢ ruapokcuaom meau (II) B mesouHom pactBope npu
HarpeBaHUM.

Peaxkmueunt: 1-% pacTBOpPHI caxapo3bl, MalIbTO3bI, 1aKTO3bl, 5% pacTtBop cynbdata meau (1), ykcyc-
Has kuciota, 10-% pactBop ruapokcuna Harpus, 40-% pacTBOp UAPOKCHIA HATPUSI.

Obopyoosanue: XUMUYECKUE CTaKaHbl (25 MIT), XUMUYECKHE BOPOHKH, (GUIbTpOBaIbHas Oymara,
UHAMKATOpHas Oymara, MepHble HuauHApsI (10 mur)

B Tpu npoOupku HanuBaroT 1o 1,5—2 Mi1 pacTBOPOB caxapo3bl, MAJIbTO3BI M JIAKTO3HI. 3aT€M B
KaXKAYI0 IPOOUPKY J0OABISAIOT paBHBIN 00bEM pacTBOpa r'MAPOKCHIA HATPHS, )KUJIKOCTH MEpEMELH-
BalOT U HarpeBaroT B IUIAMEHU T'OPEJIKH BEPXHIOIO YacTh PACTBOPOB JJO HAYMHAIOIIETOCsS KUIIEHHUS.
HuxHss yacTh pacTBOPOB HE I0JIKHA HArpeBaThCsl.

Bomnpocsr:
1. Bo Bcex sin mpobupkax MosiBisieTcsi KpacHbIl ocanok okcuaa meau (I)? OObsicHuTe pe3ynbTaThl

OIIbITA.

2. Hamumure ypaBHeHUs peakuuii ¢ rugpokcuoM meau (II) mpu HarpeBaHuM Ais Tex aucaxapu-
JI0B, KOTOPBIE JAIOT MOJIOKUTEIbHYIO PEAKIIUIO CO MIET0YbIO IPH HArPEBaHUH.

2.3. I'mapoau3 (MHBepcHusl)) caxapo3bl.

Peaxkmueni: 1-% pactBop caxapo3bl, 10-% pacTBop cepHOit KHCIO0THI, 5% pacTBoOp cylbdaTa Meau
(I); peaxtus CenmuBaHOBa, TUAPOKAPOOHAT HATPHUS (CYXOii).
Obopyoosanue: Bonsubie 0anu, Tepmometpsl (100 °C).

B npobupky HanuBaroT 3 MJI pacTBOpa caxapo3bl M IMpHUOaBISAIOT 1 M pacTBOpa CEpHOM KHCIOTHI.
[TonydeHHBIN pacTBOp KHUIATAT B T€UCHHE |—2 MUH, 3aTeM OXJIAKIAOT U AeNAT Ha ABe yacTu. [lomoBu-
HY pacTBOpa HEHTpalM3yloT | NPWIMBAIOT paBHBIM 00beM 5% pactBopa cynbparta menu (Il) u Ha-
IPEBAIOT BEPXHIOIO YaCTh JKUJIKOCTH O HAUMHAIOLIErocs KuneHus.  l3MeHsercs nu okpacka peakiiu-
OHHOH cmecH?

B npyroii mpoOupke HarpeBaroT cMech 1,5 M pacTBopa caxapo3sl ¢ paBHBIM 00beMoM 5% pacTBopa
cynbdara meau (I1). CpaBHUBAIOT pe3ybTaThl ONbITA — PEAKIMIO caxapo3bl ¢ 5% pacTBOpoM cylbdara
meau (1) mo ruaponnsa u nocie ruaApoIu3a.

OO6mwsacuute npouecc. Hanummire ypaBHeHUe peakuuu NpUOaBIsOT | M1 pacTBOpa CEpHON KUCIIOTHI.
[Tony4deHHBIN pacTBOp KHUIIATAT B TEUEHUE 1—2 MUH, 3aT€M OXJIAKIAIOT U AeNAT Ha ABe yacTu. [lomoBu-
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HY pacTBOpa HEHTpalM3yIOT | NPWIMBAIOT PaBHBIM 00beM 5% pactBopa cynbdata menu (Il) u Ha-
IPEBaIOT BEPXHIOK YaCTh JKUJIKOCTH 10 HAUMHAIOLIETOCsS KUMeHus.  VI3MeHseTcs U OKpacka peakiiu-
OHHOM cmecu?

B npyroii mpobupke HarpeBaroT cmech 1,5 Mi1 pacTBOpa caxaposbl ¢ paBHbBIM 00beMoM 5% pacTBopa
cynbdara meau (I1). CpaBHUBAIOT pe3yabTaThl ONBITA — PEAKIUIO caxapo3bl ¢ 5% pacTBOpoM cyibdara
Meau (1) 1o ruaponm3a u mociie THAPOTU3aAruAPOIH3a CaXapo3bl.

Bropyto monoBuHy rugpoimn3ata caxapos3bl UCHONIB3YIOT Uit OOHApYKeHHsI PPYKTO3bI (KETO3bI) pe-
akiueit CenuBanoBa (cM. ombiT 1.3.). IlapamtensHo mpoBoaar peakiuio CelnrBaHOBa ¢ paCTBOPOM He-
TUAPOIIM30BAHHOM Caxapo3bl.

Urto HabmogaeTe? Hanuune kakoro BEIIECTBA MOATBEPKIACTCS MPOJICTAaHHON — peaKiueii?

Cremnaiite BBIBOJ O CTPOEHUU MOJIEKYJIBI Caxapo3bl.

JKCcnepuMeHTAJbHASA 3a1a4a.

B Tpex npobupkax HaXOAATCS paCTBOPHI: a) TIFOKO3bI, 0) caxapo3sl, B) riuiepruHa. OnpeaenuTe npu

MTOMOIIY Ka4eCTBEHHBIX PEaKIIHii, KaKOe BEIECTBO HaXOIUTCS B KaXk/10i mpoOupke.

Bonpocs! u 3agaHus 1Jis CAMOKOHTPOJISt

1. Hannmure ¢opmynsi: a) o — D - rmokonupanosun - (1— 2) — B — D - dpykrodypanosuna,

0) a-D-rmoxonupanosun - (1— 4) -a-D-roroxonmupanossl,

B) B -D-ranakronupano3un - (1— 4) -a-D-riroxkonupaHo3sl.

2. Hanmmmre TayToMepHbIE (hOPMBI JTAKTO3bI, MATBTO3bI. BO3MOKHEI JTH TayTOMEpHBIE POPMBI caxa-
PO3BL.

3. Kakue coenuneHust 00pa3yroTcst Ipy TUAPOIU3E: MATIbTO3bI, CaXapo3bl, TaKTO3bI.

4. Kakue coeguHeHHs 00pa3yIoTCs, €CIIU MaJIbTO3y U JAKTO3y MOJABEPrHYTh ACHCTBUIO: a) BOJHI (B
MPUCYTCTBUH CEPHOI KHCIIOTHI), 0) THAPOKCHIOM MeH (IIpY HAarpeBaHUU u 0e3), B) ITUIIOBOTO CIHPTA
(B IPUCYTCTBUM COJSTHOM KHUCIIOTHI), I') U30BITKA HOJUCTOTO METHIIA.

5. B ueM cXO0JCTBO ¥ pa3inyie XUMUYECKIX CBOWCTB CaXapo3bl M MAIBTO3bI B OTHOIIICHUH K THIPO-
JM3Y, CIIUPTaM, TUAPOKCULY MeIU (TIpH HarpeBaHUM).

6. Kak onpenenuts MOPSIIOK CBSI3M MEXKTy OCTaTKaMU MOHOCAXapHJIOB B MOJIEKYJIE MaJIbTO3bI?

OmnsIT 3. CBoiicTBa MOJIMCAXaPUAOB (KpaxmaJa)

Obopyoosanue: METaIUTMYECKUH ITAaTUB C KOJBLIOM; acCOECTUPOBaHHAs CETKa; CIUPTOBKA (FOPEJIKa);
poOUpKoJIepkKaTesb, CTAKaH BMECTUMOCTBIO 50 MJI, pOOUPKH; CTEKIISTHHAS MaJlOYKa; MHUIETKa; CTEeK-
JISTHHAs JIONIATOYKa.

Peaxkmuent: kpaxManbHbIi KIeHcTep, CIUPTOBOM pacTBop ioza; 5% pactBop cyibdara meau (11);
10% pacTBOp ruIpoKCcUIa HATPUsI; paCTBOP CEpHOM KHUCIOTHI (1 :5).

IIpurorosjieHHe KPaxXMaJlbHOI0 KJeHcTepa.

OpHy CTEKJISIHHYIO JIONIATOYKY Kpaxmalla IOMECTHTe B IpoOupKy u npuieite 2 ma Boabl. Co-
Jep>KUMoe TpoOUpkH B30odTalTE. YTO MOYKHO CKa3aTh O PACTBOPUMOCTH Kpaxmaia B BOJIE IIPU KOM-
HaTHBIX ycinoBuax? Teneps BeUIeiiTe HEOOIBIIMMHU MOPLUSIMH COAECPKUMOE MPOOUPKH (IIPU MOMEIINBA-
HUM) B CTaKaH ¢ 5— 6 i1 ropsuei Boabl. [TomyueHHbII KpaxManbHbIH KieiicTep — KOJIOWAHBIN  pac-
TBOP - UCTIOJB3YHTE Il TPOBEICHHUS IOCIEIYIOLIUX OIBITOB.

OO6wrunO a1 paboThl roToBAT 0,5% pacTBOp Kpaxmara.
3.1. KauecTBeHHas1 peakuusi Ha Kpaxma.

K 1 mn kpaxmansHOTO KIIeHicTepa B TpoOHpKe MPUOaBbhTE KAILIIO0 CIUPTOBOTO pacTBopa Hoaa. Kakyro
OKpacKy nmpuHUMaeT pactBop? HarpeiiTe pacTBOp: MOCTENEHHO OKpalrBanue ucyesaer. [Ipu octeiBaHuN
pacTBOpa OKpalllMBaHHE CHOBA BOCcCTaHaBIMUBaeTcs. OTCI0/1a BEIBOJ: MPU KAU€CTBEHHOM OIPEEICHUN
Kpaxmasia He cJIelyeT HarpeBaTh pacTBOp (MM TBEPAbIA MIPOAYKT, COJAEPKAIINM Kpaxmall).

3.2. Jloka3aTeJbCTBO OTCYTCTBHS BOCCTAHABJIMBAIOIIEH CIIOCOOHOCTH Y KpaxmaJia.
Brecure B ipoOupky 1 M1 KpaxMaiabHOTo Kireiictepa, 1 mi pactBopa cynbdara meau (1) u 2 mu pac-
TBOpa ruzipokcua Hatpus. CMech HarpeiTe, He 10BOJAS €€ 10 KMIIEHHA.
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ITpoucxoaut nu BoccranoBieHue rujpokcua meau (1) kpaxmanom? [louemy oOpasyercst yepHblit
ocanok? KakoB ero cocrtaB? OnbIT yOexaaeT B TOM, YTO B MOJIEKYJIaxX KpaxMaia MU3epHOE YUCIIO BOC-
CTaHABIIMBAOIIKMX TPYIII, HE OOHApYKUBaeMbIX rujapokcuaoM meau (11).

3.3. KuciaoTHbIH THAPOJIH3 KpaxmaJa.

Peaxkmuegwi: 1-% xpaxmanbHbli kieiictep, 10-% pacTBop cepHOil KUCIOTHI, pa30aBIeHHBINA PacTBOP
JIrorosst, 10-% pactBop ruapokcuaa Hatpus, 5% pactBop cyibdara meau (11).

Oobopyoosanue. konnueckue Koyobl (50 mur), munetku, MepHbie MHIAPHI (50 1 10 M), dapdopo-
BBIC YaIlIKW, MHAUKaTOpHas (peHondTamenHoBas Oymara.

B xormndeckyro kon0y emkocThio S0 M1 HamBaroT 20—25 M1 KpaxMallbHOTO Kiteictepa u 3—35 M
pacTBopa cepHoii KHcIOThl. B 7—8 npoOupok HanmuBaioT o 1 mi1 oueHb pa30aBIeHHOr0 pacTBopa ioja B
MOIUJE Kaus (CBETJIO-KEITOrO I[BETa), MPOOUPKH CTABST B IITAaTHB. B nepByro mpobupky BHOCAT 1—3
KaIlJIi MMOATOTOBIEHHOTO ISl OIIBITA pacTBOpa Kpaxmana. OTMeuaroT 00pa3oBaBIIYIOCS OKpacKy. 3aTeM
K0JIOy HarpeBarOT Ha acOECTOBOM ceTke HeOOIbIMM IIaMmeHeM ropenku. Yepes 30 ¢ mocie Havyana Ku-
MEeHUs] OTOMPAOT MUIIETKON BTOPYIO TPOOY pacTBOpa, KOTOPYIO BHOCAT BO BTOPYIO MPOOUPKY € PacTBO-
poMm #o1a, Tociie BCTPSXMBAHKS OTMEUAIOT IIBET pacTBOpa. B ganpHeiemM oTouparoT mpoOsl pacTBopa
yepes kaxapie 30 ¢ ¥ BHOCAT UX B MOCIEAYIONINE TPOOUPKU € pPacTBOPOM ioga. OTMEHaroT MOCTENEeHHOE
M3MEHEHUE OKPACKU PaCTBOPOB IIPHU PEAKIUU C Ho1oM. M3MeHeHne OKpacKu IPOUCXOIUT B CIEAYIOIIEM
HOpsJIKE:

Howmep npo6b1 Oxkpacka ¢ nooM

Cunsist

Cune — QuoneroBas
KpacHo - ¢puoneronast
KpacHoBaro-Oypas
OpankeBast
OpanxeBo-xenTas
Kenras (uBet mona)

~No ol W N -

[Tocie Toro Kak peakiMOHHAs CMECh NIEPECTAHET /1aBaTh OKPACKY C HO/I0M, CMECh KUIATAT elle 2—3
MUH, [10CJI€ YEeTO €€ OXJIaXAI0T U HEUTPaIU3yI0T pACTBOPOM T'MJIPOKCH/Ia HATpHUsl, J0OaBIISIs €ro 1o Kar-
JSIM 10 IIETIOYHOM peakiuu cpe/ibl (MOSBICHUs PO30BOM OKPAaCKU Ha MHIUKATOPHOI Oymare).

YacTp MIeI09HOr0 pacTBOpa MEPETUBAIOT B IPOOUPKY, CMEIIMBAIOT C PaBHBIM 00BHEMOM CyibdaTta
MEAM U HAarpeBarOT BEPXHIOK YaCThb XKUIKOCTH J10 HAUMHAIOLIETOCS KUIIEHUS.

Bomnpocsr:

Brinagaer nu kpacHbIi ocanok okcuaa meau (1)?

Hamummre ypaBHeHHE peakiuy THAPOIH3a KpaxMana, YKaKUTe MPOMEXYTOUYHbIE U KOHEUHBINA MPO-
KT
OO0BsicHUTe, MOYEMY B MPOIECCE THUAPOIU3A U3MEHSIETCS OKpacKa TMapOoau3ara ¢ HOJAO0M.

JKcnepumenmanvuan 3aoaua.
B Tpex mpobupkax HaxoasTcs: a) Kpaxmai, 0) caxaposa, B) MajabTo3a. C MOMOIIBIO KaUeCTBEHHBIX
peakIuii orpeeNuTe, B KaKoi MpoOupKe HaXOAUTCS KaKoe BEIIECTBO.

BOl'[pOCLI 1 3aJaHUA 1] CAMOKOHTPOJIsA
1. Hanummure cxembl 06pa3013aH1/151 Kpaxmajia U OCJIIFOJIO3BbI. OOBscHUTE pasjimiusa B CTpOC-

HHUH 3THUX NOJHUCAXAPHUIOB.

17



2.  Hamummmre cxeMbl 00pa3oBaHUsl aMUIIO3bI U aMWJIOTIEKTHHA. Kak CBSA3BIBAIOTCS MEXTY CO-
0Ol 1IeTM B TOYKE PA3BETBIICHHUS B MOJICKYJIC aMUJIONICKTHHA?

3. [ToueMy kpaxmal U LEJIII0I03a HE OKUCIISIFOTCS CJIa0bIMU OKUCIUTENSIMU?

4.  Hammmmurte cxeMy o0Opa30BaHUSI MHYJIMHA, TIOCTPOSHHOTO B OCHOBHOM 4YacTH M3 OCTaTKOB
a-ppykTodypaHO3bl, CBI3aHHBIX B MOJIOKEHUH 1-2.

5. Hamummwure cxeMbl 00pa30BaHUs MOJHBIX 3(GHUPOB LEILTIOI03bI: @30THOKKCIIOTO U YKCYCHO-
KHCJIOTO.

Temut 0oknaoos/peghepamos:

1.«KopmyckynsipHasi KOHLETIINS OMIMCAHUS TTPUPOIIBIY.
2.«OCHOBHBIE 3aKOHBI XHMHUU.

3. «Ku3Hb, Kak OMOJOTUYECKHI KPYTOBOPOT BEIIECTBY.

4. «CoBpeMeHHbIE MPEACTABICHUS 00 IBOIOLUU KU3HI.

5. «310poBbe U PAOOTOCTIOCOOHOCTHY.

6. XUMHYECKOE OPYXKHUE U ero Mopaxkaromue GpakTopsl.
7. buonorudeckoe opyKue U ero mopa)xaromue GaxkTopsbl.

8. O 3HaueHHUHU 3/I0POBbS YETIOBEKA U 3J0POBOr0 00pa3a KU3HH.

KavecTBeHHBIH aHAJIU3 OPraHUYECKUX COCAUHEHUH M0 PYHKIMOHAIbHBIM
rpynmnam.

O yHKIUOHAIbHAS IPYNIIA — 3TO aTOM WIH TPyIlla aTOMOB HEYTIIEBOAOPOIHOIO Xa-
paKTepa, KOTOpPbIE ONPEACIIAOT PUHALIEKHOCTh COEAMHEHUS K ONIPEAEIICHHOMY KJIaccy.

OYHKIIMOHAIBHBIE TPYTIIBI 00J1aJ1al0T BHICOKON PEAKIIMOHHON CITOCOOHOCTRIO U
JIETKO B3aUMOJICHCTBYIOT C Pa3IMYHBIMU PEAKTUBAMHU C 3aMETHBIM aHATUTUYECKUM (-
(bekToM.

OcHoenvle pyHKUUOHANbHBIE 2PDYNRNBL U K1ACCHL

Op2aHu4YeCKux COeOUHEeHUIL

(pyHKHHOHAIBbHAA Ha3BaHHe KJjacca
rpynmna
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—F, —CI, —Br, —I(—Hal) — ramno- raJIOT€HOIIPOU3BOIHBIC

TCHBI
—OH — ruapoxcunbHas CupPTHI, (EHOITBI
—OR — ankokcuiIbHas poCThIC dPUPHI
—SH — THonbHas THOJIBI
—NH — amuHo- aMUHBI
V O
HUTPOCOEANHEHUS
O nuTpO- P o

N aIbJCTUIBI

C=0 kapOonmibHas AICTHA
/7 KETOHBI

%)

—C
OH  KxapGokcHTbHAS KapOOHOBBIE KHCJIOThI
R—Cé—)O—Rl CJIOXHBIE d(DUPBI
O
—S—OH cynbdo- CY/b()OKUCITOTHI
O

B AaHHBIX MECTOANYCCKUX YKA3AHUAX IIPUBOJATCA TCOPECTHUICCKNEC OCHOBEI Ka4c-
CTBCHHOT'O aHaJIn3a OCHOBHLIX KJIACCOB OPraHUYCCKUX COCI[I/IHCHHﬁ, C IPUBCACHUCM

HanOoJIee YacTO BCTPEUAIOIINXCS B AHAIUTUYECKON MTPAKTUKE METOJUK C YKa3aHUEM XH-
MHUYECKUX PEAKIIUH.

1.Peaknuu ¢ a30THCTON KHCJIOTOM.

a) nepBUYHbIe AJTU(PATHUYECKHE AMHUHBI, IPU JICHCTBUU a30TUCTOM KUCIIOTHI, PEarupyoT
C BBIJICJIEHUEM a30Ta.

Memoouka:

B npoOupky HanuBaroT 1 M1 uccneayeMoro BellecTna, 3ateM npuiusaroT 1 ma 10% pac-
TBOpa HUTPUTA HATPHUSL.

[Tpu noGaBiIeHNM K PEAKIIMOHHOW CMECH HECKOJIBKUX Kareib JISSTHON YKCYCHONU KUCIIOTHI
BBIJICIISIETCA a30T B BUJIE€ MEJIKUX ITY3bIPHKOB.

NaNO, + CH;COOH— HNO, + CH;COONa
R—NH, +O=N—OH —R—OH + Ny? + H,0
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0) BTOpUYHbIe aJupaTnyecKkne aMMHbI B JAHHBIX YCIOBUSX (OMbITa) 00pa3ylOT HUT-
PO30MIPOU3BOJIHBIE.

R.NH + HONO —R,;N—N=0 + H,0

AHQJIOTUYHO pEarupyroT apoMaTUYECKUE BTOPUYHBIE AMUHBI.

Hutpo3oamMuHbl — )kHIKOCTH OypOTro 1BETA, B PsE CIIy4aeB BO3MOKHO BbITIaJIeHUE OEI0ro
WM JKENTO-0ypOTo XJIOMBEBUIHOTO OCAJIKA.

B) uncTO ajdarndyeckue (KaK 1 YUCTO apoMaTHUYeCKNe) TpeTbUYHbIe AMUHBI C a30-
THCTOM KUCJIOTON HE PEarupyroT.

2.M3ounTpuiabHasi npoda. (Tsra!)

SBnsieTCsl KAUECTBEHHOM peaklneil Ha NEPBUYHbBIE AMUHBI.

Memoouxka:

B npoOupky BHOCAT HECKOJBKO KPUCTAJUTMKOB COJITHOKHUCIION COJTM aMUHa, 100aBIIsIOT 2-
3 karu xsopodopma u 1 mi 15% crnuproBoro pactBopa rugpokcuaa kaius. CMech 0CTO-
POKHO HarpeBaroT. [losABsIETCS XapaKTepHbIN HENPUATHBIN 3a11ax N30HUTPHUIIA.
N3oHUTpUI SII0BUT, MOITOMY MOCJIE OKOHYAHUS ONBITA €r0 TUAPOIU3YIOT, IPUINBAs B
OXJIQXKJICHHYIO POOUPKY, COACPIKAIILYI0 U3OHUTPUI, 3-4 MJI KOHIIEHTPUPOBAHHOU COJIsI-
HOW KHUCJIOTHI.

B menouHoit cpene u3 conu amuHa CBOOOIHBIN aMUH:

[R—NH;]"Cl + KOH — R—NH, + KCI + H,0

[lepBUYHBIM aMHH pearupyeT ¢ XJI0pohopMOM U U30BITKOM IIETIOUH ¢ 00pa30BaHUEM H30-
HUTpUIIA:

R—NH, +CHClI; + 3KOH —R—N= C + 3KCl + 3H,0

3.OTKpbITHE EPBUYHBIX U BTOPUYHBIX ATH(ATHYECKUX AMHUHOB NPO0oii ¢
Hurponpyccuaom HaTpus [Fe(CN)sNO]

[TepBuunbie anudaTudecKre aMUHBI C allETOHOM U HUTPOTIPYCCHJIOM HATPUs 00pa3yroT
COCIMHEHUS, OKPAIIICHHBIC B KPACHO-()HOJIECTOBBIN IBET.

Bropuunbie anudarnieckie aMUHbI PU B3aUMOJICUCTBUU C alIbJETHUIOM U HUTPOIIPYCCH-
JIOM HaTpusi 00pa3yrOT COSMHEHMS, OKpAIlICHHbIE B CHHE-(DHOJIETOBBIN 1IBET.
Memoouka:
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a) CMEIIMBAIOT | Karuio alleToHa ¢ Kariel CBeXenpuroToBieHHoro 1% pactBopa HUTpoO-

npyccuaa HaTpusl U MpUOaBISAIOT | KaIIlo UCHBITYEMOTO BEIIECTBRA.

B ciydae npucyTcTBUS IEPBUYHOTO aMUHA TIOSIBISIETCS] KpaCHO-(PHOJIETOBAsT OKpacka.

0) KaruIro MCCIIEyeMOro BEIIECTBA CMEIIMBAIOT C OJTHOM KaIlJIed CBEXEIPUTOTOBIEHHOTO
1% pactBOpa HUTpoOIpyccua HaTpusi, coaepsxkaiiero 10% (mo o0beMy) yKCYCHOTO ajbje-
rujaa.

CwMmech nouienayuBaroT, 100aBiss 2 kamm 5% pacTBopa KapOoHaTa HaTpusl.

[TosiBnenue cune-hruoNIeTOBOM OKPACKU CBUJIETEIBCTBYET O HAJTMYMKU BTOPUUYHOTO anuda-

TUYECKOI'0 aMHUHA.

4.0TKprTHe TPETUYHBIX aMUHOB pCaKIUAMHU KOMHJICKCOOﬁpa:iOBaHI/Iﬂ.

Tpetuunbie aMUHBI (KaK anu@aTHIECKUe, TaK U apOMaTUYECKHE) 00J1aJat0T PE3KO BbIpa-
YKEHHBIMH CBOMCTBAMH H3-3a HEMOACICHHOM
napsel 3JIEKTPOHOB Y aTOMa a30Ta.

R—N—R

R
TpeTruHbIe aMUHBI JIETKO 00pa3yrOT KOMILIEKCHBIE COJIM C METAJJIAMHU, BBINIAJAIOLIUE B
OCaJIoK.
PeakTBaMu SIBJIIOTCS TaK Ha3bIBAEMbIE «OOLIEATKATIOUIHbIE PEAKTUBBDY, T. K. BIEPBbIE
OBLIIM MPEJI0KEHBI 111 MACHTU(PUKALIMH aJTKAJTIOUIOB.
®opMyIIbl HEKOTOPBIX PEAKTUBOB M aHAMTUYECKUE 3(D(PEKTHI peakiil MpruBeIeHbI B Ta0-
JuLe:

dbopmyna u MUKPUHOBAs pEaKTuB pEaKTuB pEaKTUB

Ha3BaHUE peak- | KUCIIOTa Maitepa bymapna Hparennopda

THUBA (2,4,6 TpUHUT- KaoHgly Kl KBily
podeHon)

aHAJIMTUYECKUH | )KeNThIM ocaok | Oemnblif oca- | Oypbld 0ca- | OpaHKEBBIN

ahdekr JIOK JIOK 0CaJ0K

Memoouka:

K 0,5 M1 pacTBOpa ucCienyeMoro BemecTBa MpuodaBIIsioT 1-2 Karau peakTuBa.
Hab6nrongaeTcs BeimaieHne ocajka.

R— —NH; + NaNO; + 2HCI| — NCI +2H,0 +
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2. ONa

+[R— @—N_N]CI ¥ N

ONa

R—©N=N +HCl

Memoouxka:

['otoBsar pactBop 0,2 T cynbbanunoBoii kuciotsl B 0,5 mu 2H pactBopa eaxoro HaTpa
(Tpu HarpeBaHUM) M KAIUTIO TIOJIYYEHHOTO PACTBOPA HAHOCAT Ha (PUIBTPOBAIbHYIO OyMa-
ry. Ha oOpasoBasmieecs msaTHo karuio 10%-Horo pactBopa HUTpUTa HaTpus, Karwmo 1H
COJISTHOM KHCIIOTHI, a 3aTeM Karuito pactBopa B-Hadrona B 2H egkom Hatpe.

[TosiBisieTcst opaHXeBOE OKpallIMBaHUE.

0) onpeae/ieHHe BTOPUYHOM, TPETUYHONH APOMATHYECKOM AMUHOTPYIIIbI
omnpeeeHUe TPETHYHOM KMPHOAPOMATHYECKON AaMHUHOIPYIIIbI.

XKupHoapomaTuiyeckrue aMUHBI TIPU 00pabOTKE a30TUCTOM KUCIOTOM 00pa3ytoT C-
HUTPO30COECTUHEHUS:

2 R—N"— + NaNO; — NaCl + H,O +
Cl

+ R—N"* ~N—OH
CI

KENTO-OYPHIH IBET

Memoouka:
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B npoOupky ¢ npookoit 7o0aBistoT 1 Kario uccaeayemMoro BeiiecTsa (H-p IMMETUIaHU-
JIMH) U 2 KaIjyu KOHUEHTPUPOBAHHON CEPHON KHUCIIOTBHI.

CopnepxuMoe IpoOUPKU OXJIAXKIAOT XOJIOAHOU BO10M. 3aTeM n00aBiisaroT 2 karm 30%-
Horo pactBopa NaNO, .

[Tocne no6aBieHns KaXxa0M Kariu MpoOUpPKY 3aKpbIBAaIOT MIPOOKOH, CUIBHO BCTPSIXUBAIOT
U OXJIAXKIAIOT XOJIOTHOU BOJIOM.

CMech OKpaIIMBAETCs B )KEIATO-OYpBbIi IIBET, BCIEACTBUE 00pa30BaHUs COJITHOKUCIION CO-
JM TI-HUTPO30AUMETUIaHWIINHA.

Jliig BbIAENIEHUS! CBOOOIHOTO M-HUTPO30JUMETHIIAHUIIMHA, B IPOOUPKY NPUOABISIOT 110
KarysiM 5% pacTBop cofbl 10 0Opa3oBaHMsl 3€JIEHOM OKpacKu, a 3aTeM 2 Mil 3pupa u
BCTPSIXUBAIOT.

DdupHbIi c10M TPUOOPETAET U3YMPYAHO-3EIECHYIO OKPACKY M-HUTPO30IUMETUIIAHUIINHA.

2R, —N"— =N—OH + Na,CO3; —NaCl + CO,+ H,0 +
CI

2R,—N* N=0
CI

IMI-HUTPO30INMCTUIAHUJINH.

Pe3yabTaTrbl 0popMUTH B BUAE TAOJIUIIBI:

Ne Uccnenyemoe YpaBHEHUE peakuuu AHAIUTUYECKUM
TL11. BEIIECTBO abdexr
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1. poznos, A. A. Xumus [DnexTpoHHBIH pecypc] : yaedHoe mocobue mist CITO / A. A. ipo3nos, M. B.
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