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IHosscHUTEIbHAA 3aAIIUCKA

IIpaBuia TexHuKHU 0€30NMACHOCTH NPHU PpadoTe B XMMUYECKOH JJadopaTopuu

OO0mmue

1.
2.

5.

H OKa3aHUue nepBoﬁ nmomMoIm

npaBUJia:

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.

[lepen paboToit HEOOXOIMMO 03HAKOMUTHCS C COAepKaHrueM JabopaTopHOil 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 MNocie OKOHYAaHUS OMbITA.

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 ITUKETKH C YKa3aHWEM Ha3BaHUs BEILECTB.

CKJISTHKM C BeIleCTBaMU U pacTBOpaMU HEOOX0IUMO OpaTh OJHOM pyKOU 3a TOp-
JIBIILIKO, & APYTOM CHU3Y MOAJIEP>KUBAst 32 THO.

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

® LCIOJI30BaTh MpU pabOTE C HEPACTBOPUMBIMU B BOJI€ BEIIECTBAMH CyXH€ MPOOUPKH;

e HarpeBas MpoOUPKY, HAJIO HAIIPABUTH €€ OTBEPCTHE B CTOPOHY OT Ce0s U OT COCEa;

® Jiep>KaTh MPOOUPKY HE B BEPTUKAJIBHOM, a B HAKJIOHHOM TIOJIO’KEHHUH, HEIPEPHIBHO
Bpamias e€ Bo U30ekaHne YaCTUYHOIO Meperpena.

5.

© ©

10.

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

Hroxatpk peakTuBbl B 1a00paTOPUU HY>KHO, HAMPABJISIS K ce€0€ Mmaphl WK Ta3 ABU-
KEHUEM PYKHU

[Tpu pacTBOpeHUU CiieTyeT MPUIUBATH CEPHYIO KUCIOTY K BOJIE TIO KaIUIsiM, 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 mo0oM, caMOM HE3HAUMTEIHPHOM HECUACTHOM CIy4ae CleAyeT HEMEAJIECHHO
COOOIIMTH MPEIOAABATEIIO ¥ IIPUHATH MEPHI IIEPBO TTOMOIIIH:

® [pU TEPMHUYECKUX 0’KOTax MOPAKEHHOE MECTO HY>KHO CMOYUTh PAaCTBOPOM TaHHUHA B
crnupte uin 2% pacTBOPOM MEpMaHraHATa KaJIHsl.



® [P XMMHUYECKHX 0KOTax He0OXO0IMMO, MPEXIE BCETro, YAAINUTh C KOKU BEIIECTBO, BbI-
3BIBAIOIIIEE 0XKOT, 1 00paboTaTh COOTBETCTBYIOIIUM 00pa3oM:
a) MPHU 0KOraxX KUCIOTOU 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 oopadborars 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 €T0 HOPMAJIbHOT'O I[BETA U HAJIOXKUTh MapJIeBbIA TAMIIOH, CMO-
YEHHBIN TIIALIEPUHOM.
® €CJIM KHCJIOTa W IIEJIOYb 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 HEUTpaAIHU3AIUU KUCIOTHI).

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

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



JlabopaTtopnas paGora Nel

Tema 1.5 Knaccupukanus HeOpraHM4eCKuX COeAMHEHUI U UX CBOMCTBA.

O0OopynoBanue U peakTuBbI: cona, 1% pacteopsl NaOH, HC1, xnopuia amoMuHus, XJIOpUIa Ke-
1e3a, cynabdara Meau, cynbdarta Mmaraus, nopomok CaO, makmyc.

2.1. Kuc/10THO-OCHOBHBIE CBOIICTBA OKCH/I0B

PacTtBopuTe B BOJE B O/1HOM TPOOMPKE OKCUJ KallbLIHs, 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 TUCTHUIUIUPOBAHHOM BOIBI IporrycTuTe Tok CO2 13 6amiona uinu anmnapara Kur-
na. B kaxnyro npoOupky 106aBbTe 2-3 Karum JJakMyca U 10 [IBETY UHIMKATOPa ONPEICIIUTE XapaKkTep
II0JIy4e€HHOro pacTBopa. CaenaiTe BbIBOJ O KUCIOTHO-OCHOBHBIX CBOMCTBAaX JaHHBIX OKCHJOB U IOJIY-
YEHHBIX ruApoKcu10B. Hanmmure ypaBHeHus peakiuil. Mccienyiite B3auMoIeCTBUE paCTBOPEHHBIX
TUAPOKCUAOB APYT C IPYTrOM U € paCTBOPOM CEPHOM KUCIIOTHI.

2.2. Ilosry4yeHue 1 cBOiCTBA aM(OTEPHOI0 THAPOKCHIA

B npobupky HaneiiTe 2-3 M1 pacTBOpa XJIOPUAA XpOMa HITM XJIOpH/a aTIOMUHHA (TI0 BBIOOPY) U IO
karisim npubassiite pacteop ménoun (NaOH unu KOH) no o6pa3zoBanus yctoituuBoro ocaaka. Pa3ne-
JMTE 0CAJ0K Ha JIBE MPOOUPKH: B OJIHY IPUJICHTE pacTBOP LIENOYH, B APYTYIO - PACTBOP KUCIIOTHI JI0 pac-
TBOPEHHUS OCaJIKa.

Cnenaiite BBIBOJ, COCTaBbTE YPAaBHEHHS PEAKIIUN.

2.3. [losryyeHHe HEPACTBOPUMBIX B BO/Ie OCHOBAHUIA

B otnenpHbIe MpoOUpKH HAJIEHTE 1O 2-3 MJI paCTBOPOB XJIOPHUJIA Kejle3a, Cyilb(ara Meu U cylbhaTa
Mar”us.

[TpuneiiTe B Kax Ay IpoOHPKY MO KarjsMm pacTBop miénoun. CocTaBbTe YpaBHEHHs peakluii B MO-
JICKYJIIPHOM U MOHHOM BHUJIC, OTMETHTC LIBET BBINMABIINX OCA/IKOB.

2.4. KMCJI0THO-OCHOBHBIE CBOMCTBA CoJIel
CBolicTBa KHCJIOMH COJIN.

JU1 mostydeHus: KUCIIOW COJIM UCTIOIb3YUTE PACTBOP TMAPOKCHA KAJIBLIUA AUOKCHU]L yIJIEpoa.

Kakoli u3 ykazaHHbBIX PEaKTUBOB CIIEAYeT B3STh B U30bITKE? OOpaTUTE BHUMAaHKE HA TO, YTO MPU IPO-
nyckanuu Toka COz yepe3 pacTBOp IMAPOKCHIA BHayayie oOpa3yercsi 0CaJJOK CpeAHel COJiM, KOTOPBI
IpU JajbHEHNIIEeM NMPOIMYCKaHUU TUOKCHAA YIIIepoJa pacTBOPSIETCS U MEPEXOAUT B PACTBOPUMBIN THIPO-
kapOoHat. CocTaBbTe ypaBHEHUs peakiuil. UeM HYXHO NOJeicTBOBaTh Ha THAPOKApOOHAT (PacTBOPOM
HC1 nim NaOH), 9To0BbI TepeBecTr ero CHOBa B 0CaJI0K CpeTHel con?

Otuét no nmabopaTopHoii paboTe opopMUTe HA ABYX Pa3BEPHYTHIX JIUCTAX TETpaau (J1abopaTOPHOTro
JKypHaja) 1o cleayromiei ¢popme:



K/18CCEI HEOPTAHAYECKHX COeTHHEHHH

Hamvenosa- | Venosns | Habmo- | Xumusn | Bumog
' HHE ONBITA | JCHHX | B3aMMOACH-
OIBITA CTBHA
l.Kucnotio- | CaO
OCHOBHHC ' pacTBoO-
CBOACTRAOK- | psitM B
CHJI0B soge, k |Pacrsop | CaO+H,O = |CaO -
{'Ca0 pactsopy | caneer | Ca®*+20H " | ocron-
npubas- MOk
! ' IHEM OKCHI
TAKMYC X |

B nanHoM u nocneayronmx oTuéTax ypaBHEHHUs PeaKkUil M1caTh B MOJIEKYJISIPHOM U HOHHOM BHJIE.

3aoanusa u eonpocwl 01 hopmuposanus u KOHMPOaA 61A0EHUA KOMNEMEHYUAMU , TI03BOJIS-
IONIHE OTPEACTUTD JOCTIKEHUE CTYIEHTOM OTAEIbHBIX YUEOHBIX 33/a4, yPOBEHb CHOPMHUPOBAHHOCTH
KOMITOHEHTOB KOMIETSHIIUN MTPH U3YYEHUH YUeOHOU TEMBI:

Temwt 0oxknaooe/pechepamos:

1.«OKu3Hb, Kak OMONTOTHYECKUN KPYTOBOPOT BELIECTBY.

2. «CoBpeMeHHBIE MPEICTaBICHUS 00 IBOIOLUH KUZHI.

3. «310poBbE U PAOOTOCIIOCOOHOCTHY.

4. «([IpuHIUTIBI COBPEMEHHOW OHMOATUKIY.

5. Upe3BbluaiiHble CUTYallUH SKOJIOTMYECKOTO XapaKTepa.

6. UpesBbIYaifHBIC CUTYAIIMH, YCIOBHO, O€3 3arps3HEHUS OKPYKAIOMICH CpeIbl.

7. Upe3BblyaliHble CUTyallUU C 3arpsI3HEHUEM OKpYKaroIlel cpeibl.

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

2.Pa360p 10BOAOB B MOJIb3Y TOH MM UHOW MO3ULIKU.
3.011eHKa CTETIEHN apryMEHTHPOBAHHOCTH CYXKICHUH.
Tembt 012 camocmoamenbHo20 UYUEeHUA:

1. Knnaccudukanust ocHoBaHui 1 KUca0T. CocTas.
2. X¥MHYECKHE CBOMCTBA OCHOBAaHHWM U KHCIIOT.
JlaGopaTtopnas padora. Ilosryuenue 3TwiieHa u aneruwieHa. U3yyenue ux cBoicTB.

TEXHUKA BE3OITACHOCTHU TP PABOTE B XUMMWYECKOH JIABOPA-
TOPUN

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

2. Bce paboTbl, cBA3aHHBIE C BBIACICHUEM SIIOBUTHIX, JIETYUMX U HENPHITHONAXHY-
IIMX BEIIECTB, MPOBOJUTH B BBITSKHOM HIKaQy.

3. IIpu ompeneneHnun 3amaxa BELIECTB OTBEPCTHE COCYZA AEp>KaTh Ha PACCTOSHUU

25-30 cm OT JIMlia, HAIlpaBJIsAd K cebe CTpYIO I'aBa NOCTYIaTCIbHBIMM NBMKCHUSIMMU JIAJIOHNA



OT OTBEPCTUS K JIUILY.

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

cena. He HAKIIOHATBCSL  HaJ HarpeBaeMoi JKUIKOCTBIO BO H30eKaHUe Monaganus e€ Ha JIHIIO,
PYKH HJIH OJICHKY.

6. ['opsiurie mpeaIMeThl MOXKHO CTaBUTh TOJBKO Ha acOECTOBBIM KapTOH, acOECTOBYIO
CETKY WJIH APYTYIO CICIHAIBHYIO [OJICTABKY.

7. [Ipn osxore pacKkaJeHHBIM INPEIMETOM OOOXKEHHOE MECTO CMOYUTH KPEIKHM
PAaCTBOPOM HJIM MPOTCPETh KPUCTAJUIMKAMU IIE€PMaHraHaTta Kajud A0 H06ypeHI/I$I KOXH HJIN
JKC MMPUJIOKUTH BATKY, CMOYCHHYIO KHAKOCTBIO OT OKOI'OB M3 AIllITCUKU.
11. 3ampemaercs NpUHUMATh IHILY B XUMUYECKOH J1abOpaTopuu U NUTh BOAY U3 J1a0OpaTOpHOIl mocy-
apel. Kateropuuecku 3anpeniaercsi mpoOoBaTh peakTHBHI HA BKYC.
12. Tlpu momajaHuy Ha JUIO WM PYKH OpBI3T KOHICHTPHPOBAHHBIX KUCIOT TIOCJIE CMBIBAaHHS BOJOU
IPOMBITH CJIa0BIM pacTBOpoM coabl. LL[€nous cneayeT cMbIBaTh 0 TEX MOp, OKA YYaCTOK KOKH, HA KO-
TOPBII OHA IOMana, He MEePecTaHeT ObITh CKOJB3KUM; 3aTE€M IPOMBIThH CIIa0BIM PACTBOPOM YKCYCHOHM KH-
CJIOTHI M HAJIO)KUTh MOBA3KY M3 BaTbl, CMOUCHHOH 3%-HbIM PacTBOPOM IepMaHraHaTa Kajaus (U3 anTeyKu
B 1aOOpaHTCKON Kadeaps).
13. Tlo oxoH4YaHHWU PaOOTHI BHIKIIIOUUTH U3 CETH BCE AIIEKTPONPUOOPHI, IIEPEKPHITH MOauy ra3a v BOJbI B
nabopaTopuio U yopaTh pabouee MecCTo.

14. OG6o Bcex HeCUAaCTHBIX ClIydasx HEMCJICHHO COO6H_IaTB npenoaaBaTero Ninu na6opaHTy.

1. IosryyeHue 3THIIEHA U €r0 CBOIiCcTBA.

Obopyoosanue: METATUTMUECKUN ITATUB C JIATIKOW; CIUPTOBKa (TOpeJKa); MpoOKa ¢ ra300TBOAHON
TpyOKoO#; 3 mpoOUpPKH; MecoK (MPOKaJIEHHBIN) WM MEJKHEe KalWUISphI.

Peakmuebl: cMech 3TUIIOBOTO CIIMPTA U KOHIIEHTPUPOBAHHON cepHOi KucnoThl (1:3); xkapoun
KaJnbIus (Kycouku), OpomHas Boga (Ha 50 mu1 Bojibl 2 Kariiu Opoma); pacTBOp NepMaHraHaTa Kajius
(0,5%, MOAKUCIIEHHBIH).

B npo6upky Hanelite 1,5 M1 cMecH 3TUIIOBOTO CIIMPTA M CEPHON KUCIIOTHI U OIIYCTUTE B HEE HEMHOTO
NIECKA WJIM HECKOJIBKO MEJIKUX KaIWIISPOB. JTO HYKHO CIIENaTh JUIsl pPABHOMEPHOI'O KUIIEHUS KUIKOCTH.
K npo6upke npucoenunute npoOKy ¢ ra300TBOAHON TPYOKOM U yKpENUTE €€ B JIalKe MITaTHuBA.

B 1-10 npoOupky HaneiTe 1 Ma OGpoMHOI BOJIBI, BO 2-10 — CTOJIBKO K€ 10 00beMy pacTBOpa Inep-
MaHraHara kanus. [Ipexxie ueM HauaTh OMbIT, MPOBEpbTE NPUOOP Ha TIEPMETUUYHOCTH, IOIPY3UB KO-
Hell ra300TBOJHOM TpyOKH B 1-10 mpobupky. [Iporpeiite Bcio mpoOUpKy cO CMECHIO U MPOJODKANTE He-
CWJIBHO HarpeBaTh TO MECTO, I/I€ HAXOIUTCS KUAKOCTb (HE HarpeBaiTe BbIIIE YPOBHS KUIKOCTH, TaK
KaK MpOOHUpKa MOXKET JIOMHYTb).

Yro npoucxoaut ¢ OpomHo# Booil? He mpekpaiiias HarpeBaHusl CMECH, TPOITyCKaiiTe BbIACSAIONIEH-
Cs 3TUJIEH BO 2-10 MPOOUPKY. 3aMeTHB 00ECI[BEUNBAHUE PACTBOPA, TOTUAC BBIHBTE rA300TBOJHYIO TPYOKY
U3 XKUJKOCTU U MIOBEPHUTE €€ OTBEpCTHEM BBepX. [lofoxKrure BbIIEAIONIMICS ra3 1 o0paTuTe BHUMaHUe
Ha XapakTep IJIaMEHH.



[Ipexparure HarpeBaHUE U MPUCTYHANTE K pa3dopy nmpudopa mocie ero ocrbiBaHusi. OCTHIBIIYIO
CMech pa30aBbTE BOJIOM W BBUICHTE B CIICIIMAIBHBIN CIIHUB.

Ha ocHoBaHMM MPOBEIEHHBIX OMBITOB YKaXKHUTE:
1 KaxoBa ponb cepHO#l KHUCIOTHI B peaKklMU MOJYYEeHUS OSTUJICHA, MPOXOAIICH 0

cxeme: Co,HsOH —CoH4+HL0?

2. KakoBsl pu3ndeckne 1 XuMHU4ecKue cBoicTBa stmieHa? Paccmorpure ux B cBoeM
OTYETE.
. 3 CH, = CH,+ 2KMnO4+ 4 H,O = 3 CH, OH -CH, OH+ 2MnO, + 2
"L‘ e KOH
e {», £ Hanuiure ypaBHEHHE PEAKIIMK IPHCOEANHEHHS OpoMa K 2-
i 11 MeTHIOyTeHy-2 U paccMoTpuTe ee MmexaHu3M (Ag). Paccunraiite, CKOJIBKO
~ | I rpamMmMoB 3%-HOTO pacTBOpa Opoma moTpedyercs 1iss OpomupoBanus 1 T 2-

' '{ MermnGyrena-2.

i Peakiusi ¢ GPOMOM U C BOJHBIM PACTBOPOM IIEPMaHIaHaTa Kajus - Ka-
||| dYecTBEHHEIE PeaKIMK HA COCTMHEHHS C KDATHBIMH CBSI3SMU.
)

L‘ﬁ'-z 2. [losyyenue aneTnsaeHa u ero cBoicTBa.

B npo6upky nmomemaroT Kycouek kapOua KaiabIus, MIPUINBAIOT OKO-
70 1 MJI BOJIBI M Cpasy K€ 3aKPBIBAIOT €€ MPOOKOM ¢ ra300TBOAHOMN TPYyO-
KO, UMEIOIIHNH OTTAHYTHINA KOHEN. ['a300TBOAHOM TpyOKOH 3aKphIBAIOT MPOOUPKY, U3 KOTOPOIl BhIIe-
JseTcs aleTHIIeH, MOKUTaloT alleTuiedH. HabmronatoT xapakrep niaaMeHd. BHOCAT B miiaMst KpbILLIKY
ot turis. Ha kpeiiike o6pazyercst yepHOe MSATHO CaxkH.

BriuncnuTe npoueHTHOE cofepKaHue yriepoja u BoJopoJa B auerwieHe. Hanumure ypaBHe-
HUS peaKlUi MOJyUYeHHs alleTUIIeHa KapOUAHBIM CIIOCOOOM U MOCIEAYIOIIET0 ero TOPEHUS.

3aTeM mpOMyCKaloT aleTHIICH Yyepe3 OpOMHYIO BOAY.

OBBACHUTE, mouemMy o0ecliBeYMBaHHEe OPOMHOMN BOJIBI MPOUCXOIUT 3HAUUTEIHHO MEIJIEHHEE, UeM
IIPU PEAKINH C ITUICHOM.

Hanumute ypaBHeHUEe peakiuu aneTuieHa ¢ OpoMom.

3aTeM B IpoOUpPKY HaluBalOT | MJ pacTBOpa mepMaHraHaTa Kajus, 100aBIsSOT TaKol ke 00beM
pacTBOpa CObl U 3aTE€M MPOIMYCKAIOT Yepe3 MOoIyuyeHHBbIN pacTBop aneruiieH. [locrenenHo ¢uoine-
TOBas OKpacka pacTBOpa UCUE3AET, NMOSABISIETCS XJIONMbEBUIHBIA 0ca 0K OypOro 1BeTa oKkcuaa
mapranma(lV).

Hanumure ypaBHeHUEe peakliMi OKUCJIEHHS alleTHJIEHa IEpMaHraHaToM KaJlusl 10 IaBeJIeBOM KHC-
JIOTHI.

3CH=CH + 8 KMnO4+4 H>0O =3 HOOC-COOH + 8MnO,+8KOH

JlabGopaTopHasi padora Ne 2

Tema 2.3 DT/IeHOBbIE, TUEHOBBIE, ALlETUIEHOBbIE YIJ1€BOI0PO/IbI.

KauyecTBeHHBbIE peaKlIMi HA OCHOBHBIE KJIACCHI YIJIEBOIOPOI0B

eab padoThI:
1. IToBTOpPHUTH KiIaccU(pUKAIIUIO, CTPOCHHUE U CBONCTBA YIJIEBOAOPOIOB.
2. YOenutbcs B TOM, YTO CBOMCTBA OMPEACIISIIOTCS] CTPOCHHUEM.



3. Ilo3HakomMuThCS ¢ Ta0OPATOPHBIME CTIOCOOAMH , PACIIO3HABAHMSI OCHOBHBIX KJIac-
COB YIJIEBOJIOPOJOB
PeakTuBbl, 060pyaoBanue: pactBop 6poma, 5% pactBopa coapl, 1% pacTBop mepmMaHra-
HaTa Kajus, aMMUAYHbII pacTBOp xyopuaa Menu, 1% pactBop HUTpata cepedpa, 5% pac-
TBOp aMMMaKa, HUTPYIOIIAsi CMECh, IITATUB C MPOOUPKAMH, TOPEJIKA, ra300TBOIHAS TPYO-
Ka, BOJsSHAas OaHs.

Xoa padoTbI

1.Ilpucoennnenue 6poma
VYrneBoaoposl, coaepKaliie KpaTHbIe CBA3H, JIETKO MPUCOSAUHSIOT OpOM:

|. R—CH=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 HNCYC3HOBCHHUC H(GJITOI71 OKpaCKI/I.

2.11po6a ¢ nepmanranarom kajaus ( peakuus Baruepa)

B CJ'I&6OHI€J'IO‘-IHOI71 cpcac 1pu I[GﬁCTBHH IICPMaHradaTa KaJlusd IIPOUCXOIUT OKUCIIC-
HHC BCIICCTBA C pa3pbIBOM KpaTHOﬁ CBi3H.

3. R—CH=CH—R + 2KMnO, + 4H 20—>3R—|CH—C|H—R +2Mn0O, +2K OH
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 YIIIEBOJOPOAbI TAKXKE JAIOT PEAKLIUUA ¢ OPOMOM U IIEPMAHTaHATOM KaJlus,
KOTOPBIE, OJTHAKO, IIPOTEKAIOT C MEHBIIIEH CKOPOCTBIO.

3.00pa3oBaHue alleTUJIEHU/I0B

ATOM BOJIOpO/ia, HAXOASIIUKCS TIPU CBSI3AaHHOM TPOWHOM CBSI3bI0 ATOMOM YTJIEPO/Ia, CIIO-
co0OeH 3ameniaThcs Ha MeTaJll (KauecTBeHHas peakuus Ha rpyniny —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 alleTUIeHUABI. OCOOCHHO OTIaceH B CyXOM BHU/IE
aleTUIICHUT cepeodpa.

Memoouka:

OmnbiTNel Tlonyuenne anernmaeanga meau (1)




B npoGupky HanuBaroT 2-3 mMi1 6€CLIBETHOTO aMMHAYHOTO pacTBopa xjopuaa meau(1)
[CUu(NH3),]Cl u mporryckarot 4epe3 pacTBOp arleTHIICH.

PacTBOp oKpaimBaeTcsi B KpacHO- OypbIil IIBET, 3aT€M BbIMalaeT KPaCHO-OyphIi 0caok
arleTUIICHU1a MEIH.

HC=CH + [Cu(NH3),]Cl —CUC=CCu +2NH,Cl + 2NHs

OTy peakuuio NPUMEHSIOT 1151 OOHApyKEHUS Jake CIIE/IOB alleTUJIeHA.

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

OnbiTNe2: [lonyyeHue areTuiieHu1a cepedpa.

B npobupky HanuBarot 2 mi 1% pactBopa HUTpaTa cepedpa 1 npruOaBIIAIOT MO KAlIsAM
5% pacTBOp aMMHuaka J10 MOJHOTO pacTBOPEHUsST 00pa3yIoLIErocs 0caaka OKcua cepeopa.
Uepes nmonyydeHHbIN OECHBETHBIN pacTBOP MPOIYCKAIOT alleTHIICH. BrinmagaeT xkeaToBaTo-
OeJbli 0caJioK aleTHIIeHUaa cepedpa.

HC=CH + 2[Ag(NH5),]JOH — AgC=CAg +4NH3; + 2H,0
aIeTUIICHU]T
cepedpa

2.00Hapy:xeHNe APOMATHYECKHUX YIJIEBOIOPO/I0B.

ApOMaTI/I‘IeCKI/IC COCAMHCHUA BCTYIIAIOT B pCAKIIUN 3aMCIIICHWA, 06pa3y;1 OKpaIllICHHBIC
COCIUHCHUA.

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

R—H + HNO; — R—NO, + H,0

Memoouka:

B npo6upky nomemntarot 0,1 r (mam 0,1 mi1) BeniecTBa U IpyU HEMPEPHIBHOM BCTPAXUBAHUU
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 BojasHOM Oane 5 muH. ripu 50°C. CMmech BUIUBAIOT B cTakaH ¢ 10 T 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 COCIMHCHUH.
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0) aIKMJIMPOBaHUE APOMATHYECKUX COeIMHEHUIH.

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 + CHCI3; 2%, R;CH + 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-
K00Opa3HOro 0E€3BOTHOTO XJIOPH/IA ATIOMUHUS TaK, YTOOBI OOJIbINAs YaCTh €r0 OCTAIaCh
Ha CTEHKaX MPOOMPKH BBIIIEC YPOBH XUIKOCTH. HakmoHss mpoOupKy, cllerka CMadyuBaroT
MIOPOIIIOK XJIopraa amoMuHus. [TosBIeHNE IPKOI OKpAaCKH Ha CTEHKE TPOOUPKH, a TAKKe
OKpalllMBaHUE U BCErO PaCTBOPA YKa3bIBAET HA MPUCYTCTBUE apOMATUUYECKON CUCTEMBI.

Pe3yabTaTbl 0pOPMUTH B BUJIE TAOJUIBI:

No Uccnenyemoe YpaBHEeHUE peakuuu AHaTUTUYECKUN
IL11. BEILIECTBO ekt

JlabopaTropHnasi pa6ora Ne 3

Tema 2.8 YrieBoabl

eab padoThI:

4. TloBTOpUTH KJIacCU(pUKAIMIO, CTPOEHHE U CBOMCTBA yTJIEBOIOPOJIOB.

5. Y06eauTncs B TOM, YTO CBOMCTBA OIMPEACIIAIOTCS CTPOECHUEM.

6. [T0o3HAaKOMHTHCS C JJAOOPATOPHBIMU CITOCOOAMH , PACTIO3HABAHUS OCHOBHBIX KJIac-

COB YIJIEBOJIOPOJIOB

PeakTuBbl, 000pyaoBanme: pactBop Opoma, 5% pactBopa cojbl, 1% pacTBop nepMmanra-
HaTa Kajus, aMMHadHbIN pacTBOp XJopuaa Meau, 1% pacTtBop HUTpaTa cepedpa, 5% pac-
TBOP aMMMAaKa, HUTPYIOIIAsi CMECh, IITATUB C MPOOUPKaMH, TOPEJIKa, Ta300TBOIHAS TPYO-
Ka, BOJsSHas OaHs.

Xoa paboTbI

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

Il. R-CH=CH—R + Br, R—CH—CH—R

Br Br
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Memoouka: B Cyxyro NpoOUpKy IOMEIIA0T 1M1 MccaeyeMoro BeecTBa u 100aBisoT
0 KaIUIsiM, IPH JIETKOM BCTPSIXMBaHUH, pacTBOp OpomMa.
Habmotaercst nCue3HOBEHHUE KENTOW OKPACKH.

2.Ilpo6a ¢ nepmanranarom kaaus ( peakuusi Baruepa)

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

3. R—CH=CH—R + 2KMnO, + 4H 20—>3R—|CH—C|H—R + 2Mn0O, +2K OH
OH OH

MemoouKa:

K1 mu uccnemyemoro BermiectBa 106aBisitoT 1 Mt 5% pactBopa cobl, 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 BOZIOpO/Ia, HAXOISAIITUIICS MPU CBA3aHHOM TPOWHOH CBSI3bIO aTOMOM YTJIepoa, CIo-
COOCH 3aMeniaThes Ha MeTayll (kauecTBeHHas peakius Ha rpynny —C=CH).

Pabora c aneruneHunamMu TpedyeT COOMIOACHHS MPaBUiI TEXHUKHU Oe30macHoCcTh. B cyxom
BUJIE, TP CJIA00OM HArpEeBaHUU WM TIPU yJIape, OHHU B3PBIBAIOTCS C OOJBIION CHIION, TTO-
ATOMY HEJIb3sI IOJTHOCTHIO BBICYIIMBATH alleTUICHH IbI. OCOOCHHO OMaceH B CyXOM BHIE
areTUIICHU 1 cepedpa.

Memoouxka:

OnbitNel IMonyyenue anerminennaa meau (1)

B npoOupky HanmBaroT 2-3 M OECIIBETHOTO aMMHAYHOTO pacTBopa xjopuaa meau(l)
[Cu(NH3),]Cl u mpomyckarot yepes pacTBOp alleTHIICH.

PacTBop okparmBaeTcsi B KpaCHO- OypbIi IIBET, 3aT€M BBINaIaeT KPaCHO-OYPBIH 0CaIoK
allCTHJICHUIa MEIH.

HC=CH + [Cu(NH3),]Cl —CuC=CCu +2NH,Cl + 2NH

DTy peakIuio MPUMEHSIOT /71 OOHAPYKEHHUSI TayKe CJICIOB alleTUiIeHa.

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

OnpiTNe2: [lonyyeHue areTusieHu1a cepedpa.
B npobupky Hanusarot 2 mi 1% pactBopa HUTpaTa cepedpa 1 npruOaBIIAIOT MO KarlisaM
5% pacTBOp aMMHaKa J10 MOJHOTO PACTBOPEHHS 00pa3yIOIIETrocs ocaaka okcuaa cepedpa.
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Yepes nmoryueHHbIN OeCIIBETHBIN pacTBOP MPOITYCKAIOT alleTHIeH. Brimanaer sxentoBaro-
OeJbli 0CaJIOK alleTUIICHH 1a cepedpa.

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

2.00Hapy:xeHHEe APOMATHYECKHUX YIJIEBOJIOPOI0B.

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

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

R—H + HNO; — R—NO, + H,0

Memoouka:

B npobupky nomemiarot 0,1 r (wnm 0,1 mi1) BeniecTBa U Ipu HENPEPHIBHOM BCTPSAXUBAHUU
MOCTENEHHO MPUOABIISIOT 3 MII HUTpYIOIIEH cMecH (1 4acTh KOHIIEHTPUPOBAHHOM a30THOU
KHUCJIOTHI U | 4acTh KOHIEHTPUPOBAHHON CEpHOM KHUCIOTHI). [[poOupKy 3aKphIBatOT Mpo0O-
KOH C JUIMHHOM CTEKJISTHHOM TpyOKOil, KOTOpas CILyKUT OOpaTHBIM XOJIOAWJIBHUKOM, U
HarpeBaroT Ha BoasHoU 6ane 5 MuH. ipu 50°C. CMmech BBUTMBAIOT B cTakaH ¢ 10 T u3Menb-
YEHHOTO JIb/1A.

Ecnu npu 3TOM BBINTaJaeT TBEPABIA NPOLYKT WIM MACIIO, HEPACTBOPUMBIE B BOJIE U OTJIN-
YaIoIMeCcs OT HCXOJAHOIO BEIIECTBA, TO MOYKHO MPEIITOIOKUTh IPUCYTCTBUE apOMaTHY e-
CKMX COEIMHECHUM.

0) aIKHWIHPOBaHME APOMATHYECKHUX COeIMHEHMI.

ApoOMaTHYECKUE YTIIEBOIOPObl U UX TAJIOT€HONPOU3BOJHBIE JAOT MIPU B3aUMOJICHCTBUU
¢ XJ1I0po(hOpMOM B MPUCYTCTBUU XJIOPHIA ATFOMUHHUS IPOAYKTHI, OKPAIIICHHBIE B SIPKUE
nBeta (OpaH>XeBBbIi, MypITypPHBIA, CHHUA, 3€JICHbIN)

3R—H + CHCI3 —4%:_, R;CH + 3HCI

Memoouxka:

B npobupky ¢ 1-2 M 06e3BoxkenHOoT0 XJopodopma npudasisitor 0,1 r (wm 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 MPOOMPKH BHIIIEC YPOBHS XUAKOCTH. HaKIIOHSS MpoOUpPKY, Cllerka CMauynBaroT
TIOPOIIIOK XJIopraa amoMuHus. [TosBIeHNE APKOI OKpAaCKH Ha CTEHKE POOUPKH, a TAKkKe
OKpallIMBaHUE M BCETO PACTBOPA YKa3bIBACT HA MPUCYTCTBUEC apOMATUICCKON CHCTEMBI.
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Pe3yabTarsl 0(popMHUTH B BU/I€ TAOJIUIIbI:

No Hccnenyemoe YpaBHEeHUE peakuuu AHaIUTAYECKUN
ILI1. BEIIIECTBO s ekt

. CaoiicTBa yri1eBO/10B.
Omnmrr 1. CgoiicTBa MOHOCAXAPHUIOB: TJIHOKO3bI U QPYKTO3bI

Heap padoThl: 10Ka3aTh HATHYUE B MOJICKYJIC TIIFOKO3BI OMPEIEICHHBIX (DYHKIIMOHAIBHBIX
TpyIIL.

Oobopyooeanue. cnupToBKa (TOpENKa); MNPOOMPKOAEpKATENIb,  HPOOUPKHU

Peaxmueuwt: 5% pactBop cynbdara meau (I1); 3% pacTBOop ruapokcHuaa HATPUS; KOHI[. XJIOPOBO-
noponuas kuciora (p=1,19), 5% ammuak, 1% pactBop HuTpara cepebpa; peaktun CelMBaHOBA; TIIIOKO-
3a, (PPYKTO3a, TTUICPHUH.

1.1. BoccranoBijienue ruapoxcunaa meau (11) ruaoko3oi.

B npobupky BHecuTe 1 M cynb(dara Menu 1 HECKOJBKO Karellb pacTBOpa r'MAPOKCHIA HATPHSI, K T10-
JTy4EeHHOMY OCaKy 100aBbTe 2MII p-pa IIIIOKO3bI, 0 00pa30BaHUs CBETIIO-CHHETO pacTBopa. Takoi ke
OTIBIT TIPOJIETIAliTE C pacTBOPOM riuieprHa. UTo 001iero B €ro CBOMCTBax ¢ riiroko30i? UTo qokas3siBaeTt
OMBIT C TJIFOKO30M?

[Tomy4yeHHbI pacTBOp TIOKO3bI Harpeire. Uto Habmogaere? Hammune kakoi (GyHKIMOHATBHON
IPYIIIBI B MOJIEKYJIE TJIFOKO3bI OATBEPKIAACT 3TOT ONbIT? MOXKET JIM TaKyl0 pEaKIUI0 JaTh PACTBOP IJIH-
uepuHa npu HarpeBanun? CocTaBbTe YpaBHEHHE PEAKIIMH TITIOKO3bI ¢ ruapokcuaoM meau (1) mpu
HarpeBaHUMU.

1.2. BoccraHoB/1eHHMe OKcHIAa cepe0dpa III0K030H (peakuus «cepedpPsSHOro 3epKaJjiay)

CHauasia TOTOBSIT aMMHAYHBII pacTBOp ruapokcuaa cepedbpa uz 4—35 mu 1-% pactBopa HUTpaTa ce-
pedpa. [IpunmmBaroT 1,5 M1 pacTBOpa TITIOKO3BI, HarpeBaroT 5—10 MUH Ha BOASHOMN O0aHe, HArpeTou J10
70—80°C. Meramnuyeckoe cepeOpo BBIIEISIETCS Ha CTEHKAX B BHJIE 3€PKATbHOTO HAJETA.

Bo Bpemst HarpeBaHust MPOOUPKY HETB3s1 BCTPSIXUBATh, MHAYE METAIITHYECKOE CepeOpO BBIICTUTCS
HE Ha CTeHKaxX MPOOUPOK, a B BUJE TEMHOTO 0cajka. YToOkI MONTYYUTh XOPOIIee 3epKallo, B MPOOUpKax
MIPEABAPUTENILHO KHUIISATAT PacTBOP THIPOKCHIA HATPHS, 3aTEM UX CIIOJACKUBAIOT JUCTUILUIUPOBAHHOMN
BOJIOH.

Hanumure ypaBHeHHE peakiimu okuciieHne D-Tiiroko3b1 10 D-riiroKOHOBOM KUCIOTHI AMMHUAYHBIM
pacTBOpOM THAPOKCHUAA cepedpa.

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

B nBe npobupku HanuBaroT mo 2 M peaktuBa CenuBaHOBa (PacTBOP pe30pIMHA B pa30aBIeHHO CO-
JISTHOM KUCIIOTE), 3aTE€M B OJIHY MTPOOHMPKY MPHOABIISIOT 2 KAl pacTBopa (HPYyKTO3HI, a B APYryr0 — 2
Kaliu pacTBopa riaoko3bl. O0e mpoOUpKH 0OHOBPEMEHHO MOMEIIA0T B BOJISIHYIO OaHIO ¢ TeMIepaTypoit
Bozbl 80°C U BBIAEPKUBAIOT IIPU ITON TEMIEpaType B TeueHUE 8 MUH (TOSBISETCS KpaCHOE OKpalInBa-
Hue). CpaBHUBAIOT OKPACKy PaCTBOPOB B MPOOUPKAX C IIIIOK030M U ¢ GpykT030il. OOBICHUTE OTIBIT.

1.4. O0Hapy:keHue PpPyKTO3HI B Mejie.

[ToBTOpSsIOT OMBIT 1.3., HO BMECTO pacTBOpa PPyKTO3bI UCIOIB3YIOT PACTBOP MEMa.

Bonpocs! n 3axanus 1J1si CAMOKOHTPOJIA.

1. Hanummure cxeMy TayTOMEpHOTo paBHOBecus i D-rimoko3bl, D-QpyKTO3HI.

2. CocraBbTe (hOpMYIIBI IS

a) B-D-ranakronupanossl, 0) B -D-ppykTodypaHo3sl.

3. Hanumure ypaBHeHus peakuuii D-rimoko3sl c:

a) CHHWJIBHOU KHUCIIOTOM, 6) HOAMCTHIM METUIIOM,

B) 3TAHOJIOM (B MPUCYTCTBUHU COJITHOM KUCIIOTHI),

I') TUAPOKCUIOM Menu (IIpy HarpeBaHuM), 1) aMMUAYHBIM pacTBOPOM OKHCH cepelpa.
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OnebIT 2. CaoiicTBa qUcaxapuaoB

Oobopyoosanue. crnupToBKa (Tropeiika), MpOOHUPKOJEp)KATeIb; MPOOUPKH

Peaxmuent: caxapo3a; MabT03a, J1akTo3a (MOJIOYHOro caxapa); 5% pactBop cyiabdara meau (11);
10% pacTtBOp rugpokcuaa HaTpusi; peakTuB CelluBaHOBa, pacTBOP cepHOM KUCIOTHI (1:5); aMMuauHbIit
pacTBop oKcHaa cepedpa.

2.1. Peakuusi Ha THAPOKCHIIbHBIE TPYIIIBI AUCAXapUIA0B: ¢ ruapokcuaom Mmeau (11).

B npobupke cmemmBarot 1,5 Myt pacTBopa caxapossl U 1,5 M1 pacTBopa ruzipokcuaa HaTpus. B npyroi
poOUpKe CMEMIMBAIOT TAKHE ke KOJIMYECTBA PACTBOPA JIAKTO3BI (MJIM MAJIBTO3bl) U PAacTBOpPA LICJIOUH.
3areM B KaXKAyI0 MPOOUPKY M0 KAIuisiM T00aBIsOT pacTBOp cyibdara meau. OO6pa3yrouuiics BHayae
6ne1HO-TOIy00H ocanok ruapokcuna meau (11) mpu BCTpsXxuBaHUM pacTBOPSETCS, paCTBOPHI proOpe-
TAIOT CUHEBATYIO0 OKPACKy BCIEACTBHE 00pa30BaHuUsl KOMIUIEKCHBIX caxapaToB menu (1I).

Uro nokasbiBaeT 3Ta peakuusa? Hanumumre ypaBHeHHE peakiuy 00pa30BaHKs MOHOCaxapara Meau
(IT), momyuatoierocst mpu B3auMOJICHCTBUH caxapo3bl ¢ ruapokcuaoM meau (11).

2.2. Peakuus aucaxapuaoB o KapOOHWJIBHBIM Ipynnam (CpaBHEHUE CBONCTB 60CCMAHABIUBAIO-
Wux 1 Hegoccmanasausawux oucaxapuoos) ¢ ruapoxkcuaom meau (II) B 1meouHom pacTBope npu
HarpeBaHUM.

Peaxkmueuwr: 1-% pacTBOpPHI caxapo3bl, MalIbTO3bI, TaKTO3bl, 5% pacTtBop cynbdata meau (11), ykcyc-
Has kuciota, 10-% pactBop ruapokcuna Harpus, 40-% pacTBOp rUAPOKCHIA HATPUSI.

Obopyoosanue. XUMUYECKUE CTaKaHbl (25 MIT), XUMUYECKHE BOPOHKH, (DUIbTpOBaIbHasI Oymara,
UHAMKaTOpHas Oymara, MepHble LuauHApsI (10 mur)

B Tpu npoOupku HanuBaroT 1o 1,5—2 MI1 pacTBOPOB caxapo3bl, MAJIbTO3BI M JIAKTO3HI. 3aTeM B
KaXIYI0 MPOOHPKY T00ABIISIIOT PaBHBIN 00bEM pacTBOpa THUAPOKCHIA HATPHSL, )KUIKOCTH TIepEeMEIH-
BAIOT U HAarpeBaloT B IUTAMCHU TOPEJIKH BEPXHIOIO YaCTh PACTBOPOB 10 HAYMHAIOIIETOCS KUTICHUSL.
HwxHss 9acTh pacTBOPOB HE JOJKHA HATPEBATHCSL.

Bomnpocsr:
1. Bo Bcex sin mpobupKkax MosiBisieTcs: KpacHbIi ocanok okcuaa meau (I)? OObsicHuTe pe3ynbTaThl

OIIbITA.

2. Hamumure ypaBHeHUs peakuuii ¢ rugpokcugoM menu (II) mpu HarpeBaHum Ans Tex qucaxapu-
JI0B, KOTOPBIE JAIOT MOJOKUTEIbHYIO PEAKILIUIO CO IIET0YbIO IPH HArPEBaHUH.

2.3. I'mapoaus (MHBepcHusi) caxapo3bl.

Peaxmuenr: 1-% pactBop caxapo3bl, 10-% pacTBop cepHO KUCIO0THI, 5% pacTBOp cylbdaTa Meau
(I1); peaxtur CenuBaHOBa, THAPOKAPOOHAT HATPHUS (CYyXOii).
Obopyoosanue: Bonsubie 0anu, Tepmometpsl (100 °C).

B npobupky HanuBaroT 3 MJ pacTBOpa caxapo3bl M IMpUOaBISAIOT 1 M pacTBOpa CEpHOIl KHCIOTHI.
[Tomy4deHHBIN pacTBOp KHUIIATAT B T€UEHHE |—2 MUH, 3aT€M OXJIAKIAIOT U JAENAT Ha AB€ YacTu. [lonoBu-
HY pacTBOpa HEHTpalu3yloT | NPWIMBAIOT PaBHbIM 00beM 5% pactBopa cynbdpata meau (l1) um Ha-
IPEBAIOT BEPXHIOIO YaCTh JKUJIKOCTH JIO HAUMHAIOLIErocs KuneHus.  l3MeHsercs nu okpacka peakiiu-
OHHOH cmecH?

B npyroii mpoOupke HarpeBarT cMech 1,5 MJI pacTBopa caxapo3sl ¢ paBHBIM 00beMoM 5% pacTBopa
cynbdara meau (I1). CpaBHUBAIOT pe3ybTaThl ONbITA — PEAKIHIO caxapo3bl ¢ 5% pacTBOpoM cyibdara
meau (1) mo ruaponn3sa u mocie ruapoIu3a.

OObsicaute mporecc. Hanumure ypaBHeHHE peakiuu MpuOaBiIsSioT 1 MII pacTBOpa CEpHOM KHUCTIOTHI.
[Tomy4deHHBIN pacTBOp KHUIIATAT B T€UEHHE |—2 MUH, 3aTeM OXJIAKIAOT U AeNAT Ha ABe yacTu. [lomoBu-
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HY pacTBOpa HEHTpalM3ylOT | NPWIMBAIOT PaBHbIM 00beM 5% pactBopa cynbdata menu (l1) u Ha-
IPEBalOT BEPXHIOK YaCTh JKUJKOCTH J0 HAUMHAIOLIETOCS KUNEeHUs.  VI3MeHseTcs U OKpacka peaxiu-
OHHOM cmecu?

B npyroii mpobupke HarpeBaroT cmech 1,5 M1 pacTBOpa caxaposbl ¢ paBHbBIM 00beMoM 5% pacTBopa
cynbdara meau (I1). CpaBHUBAIOT pe3yabTaThl OMBITA — PEAKIUIO caxapo3bl ¢ 5% pacTBOpoM cyibdara
meau (11) o ruaponusa u mociie TUAPOTU3aAruAPOIIH3a CaXapo3bl.

Bropyro monoBuHY THAposIM3aTa caxapo3bl UCHOIB3YIOT Uil 0OHapyXeHus (PppyKkTo3sl (KeTO3bl) pe-
akiueit CenuBanoBa (cM. ombiT 1.3.). IlapamtensHo mpoBoaar peakiuio CenrBaHOBa C paCTBOPOM He-
TUAPOIIM30BAHHOM Caxapo3bl.

Urto HabmrogaeTe? Hannune kakoro BeIecTBa MOATBEPKIACTCS MPOJICTAaHHON — peaKIuei?

Crenaiite BBIBOJL O CTPOEHUU MOJIEKYJIBI Caxapo3bl.

JKCcnepuMeHTAJbHASA 3a1a4a.

B Tpex npobupkax HaXOAATCS pacTBOPHI: a) TIFOKO3bI, 0) caxapo3sbl, B) riuiepuHa. OnpeaenuTe npu

MTOMOIIY Ka4eCTBEHHBIX PEaKIIHiil, KAaKOe BEIECTBO HaXOIUTCS B KaXkI0i MpoOupke.

Bonpocs! u 3agaHus 1J1sl CAMOKOHTPOJISt

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

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

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

2. Hanmmmre TayToMepHbIe (hOPMBI JTAKTO3bI, MAJIbTO3b. BO3MOKHEI T TayTOMEpHBIE (POpPMBI caxa-
PO3BL.

3. Kakue coenuneHust 00pa3yroTcst Ipy TUAPOIIU3E: MATIbTO3bI, CaXapo3bl, TaKTO3bI.

4. Kakue coeuHeHHs 00pa3yIoTCsl, €CIIU MaJIbTO3y U JAKTO3y MOJABEPrHYTh ACHCTBUIO: a) BOJHI (B
MIPUCYTCTBUH CEPHOM KHCIIOTHI), 0) TMIPOKCHIOM Menu (Ipu HarpeBaHuu U 0e3), B) ATHIOBOTO CHHUpPTA
(B MPUCYTCTBUU COJISIHOW KHUCIOTHI), T') U30BITKA HOMCTOTO METHIIA.

5. B 4eM CXOJICTBO U pa3inyue XUMHUYECKIX CBOWCTB caXxapo3bl M MAIBTO3bI B OTHOLICHUU K THPO-
U3y, CIUPTaM, THIPOKCUAY MelH (TIpY HATPEBAHUU).

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

OmnsIT 3. CBoiicTBa MO/INCAXaPUAOB (KpaxmaJa)

Obopyoosanue. MeTaTUTMYECKUH IITAaTUB C KOJIBLIOM; acOECTUPOBAHHAs CETKA; CIUPTOBKA (TrOpesKa);
poOUpKoJIepKaTeb, CTAKaH BMECTUMOCTBIO 50 MiI, IPOOMPKH; CTEKIISIHHAS MaJIOYKa; MMUIETKa; CTEeK-
JISTHHAs JIONIATOYKa.

Peaxkmuent: kpaxManbHbIi KJIeHcTep, CIMPTOBOM pacTBop itoza; 5% pactBop cynbhara meau (I1);
10% pacTBOp rUpOKCUIA HATPHUSI; pACTBOP CEpHOM KHUCIOTHI (1 :5).

IIpurorosjieHHe KpaxMaJlbHOIO KJleicrepa.

OpHy CTEKJISIHHYIO JIONATOYKY Kpaxmajla IOMECTHTE B IpoOupKy u npuieite 2 ma Boabl. Co-
JepKUMoe TMpoOUpKH B30odTalTEe. YTO MOKHO CKa3aTh O PACTBOPUMOCTH KpaxMaia B BOJIE IIPU KOM-
HaTHBIX ycinoBusax? Teneps BpuIeiiTe HEOOIBIIMMHU MOPLHSIMH COAECPKUMOE IPOOUPKHU (IIPU MOMEIINBA-
HUM) B CTaKaH ¢ 5— 6 mu1 ropsuei Boabl. [TomyueHHbIH KpaxManbHbIH KieiicTep — KOJJIOWAHBIN  pac-
TBOP - UCTIOJB3YHTE Il TPOBEIEHHUS IOCIEIYIOLIUX OIBITOB.

OO6wrunO a1 paboThl roToBAT 0,5% pacTBOp Kpaxmara.
3.1. KauecTBeHHasl peaklusi HA KPaxmaJl.

K 1 mn kpaxmanpHOTO KIIeiicTepa B TpoOHpKe MPUOaBbhTE KAILTIO0 CIUPTOBOTO pacTBopa oaa. Kakyro
OKpacKy npruHUMAET pacTBop? Harpeiite pacTBOp: MOCTENEHHO OKpallIMBaHue ucyesaet. [Ipu ocTeiBannn
pacTBOpa OKpalllMBaHKE CHOBA BOCCTaHABIMBaEeTCs. OTCIO/1a BHIBOJ: TPU KAYECTBEHHOM OIPEIEICHUN
Kpaxmalia He cJIelyeT HarpeBaTh pacTBOp (MM TBEPAbIA MIPOAYKT, COAEPKAIINM Kpaxmall).

3.2. Jloka3aTeJbCTBO OTCYTCTBHS BOCCTAHABJIMBAIONIEH CIIOCOOHOCTH Y KpaxMaJa.
Brecute B mpobupky 1 Ma kpaxmanbpHOTO KieicTepa, 1 mu pactBopa cynbbara meau (1) u 2 mi pac-
TBOpa rupokcuaa HaTpus. CMech HarpeiTe, He 10BO/AS €€ 10 KUIIEHHS.

16



[Tpoucxonut nu BocctanosneHue ruapokcuaa meau (1) kpaxmanom? Ilouemy oOpasyeTcst yepHbIi
ocanok? KakoB ero coctaB? OmnbIT yOexaaeT B TOM, YTO B MOJIEKYJIaxX KpaxmMasa MU3EpHOE YUCIIO BOC-
CTaHABIIMBAIOLIMX TPYIII, HE OOHApYKUBaeMbIX ruapokcuaom meau (11).

3.3. KuCJIOTHBIH THAPOJIH3 KpaxmaJja.

Peaxkmuegwi: 1-% xpaxmanbHbii kieiictep, 10-% pacTBop cepHOl KUCIOTHI, pa30aBIeHHBINA PacTBOP
JIrorosst, 10-% pactBop ruapokcuaa Hatpus, 5% pactBop cyibdara meau (I1).

Oobopyoosanue. xkonnueckue Koyobl (50 mur), munetku, MepHbie MHIPHI (50 1 10 M), hapdopo-
BBIC YaIlIKW, MHAUKATOpHas (peHoadTaaenHoBas Oymara.

B xormndeckyro kondy emkocThio S0 M1 HauBaroT 20—25 M1 KpaxXMallbHOTO Kileictepa u 3—35 Ml
pacTBopa cepHOi KUCIoThl. B 7—8 mpoOupok HaymBaroT 1o 1 Mi1 oueHb pa3z0aBIeHHOTO pacTBOpa Hoaa B
MOJIUJIE Kaus (CBETJIO-KEITOrO I[BETa), MPOOUPKH CTABST B IITaTHB. B mepByro mpobupky BHOCAT 1—3
KaIlIU MMOATOTOBJIEHHOTO ISl OIbITa pacTBOpa Kpaxmaina. OTMeuaroT 00pa3oBaBIIyOCS OKpPacKy. 3aTeM
KOJIOY HarpeBaroT Ha acOecTOBOM ceTke HeOONbIINM TIaMeHeM Topenku. Yepes 30 ¢ mocne Hayana Ku-
MEeHUs] OTOMPAOT MUIIETKOM BTOPYIO TPOOY pacTBOpa, KOTOPYIO BHOCAT BO BTOPYIO MPOOUPKY C PacTBO-
pOM 1io/1a, TIoCIie BCTPSXUBAHUS OTMEUAIOT I[BET pacTBopa. B manpHeineM orOnparoT mpoOkI pacTBopa
yepes kaxapie 30 ¢ ¥ BHOCAT UX B MOCIEAYIONINE TPOOUPKU C pPacTBOPOM ioja. OTMEHaroT MOCTENEHHOE
M3MEHEHUE OKPACKU PaCTBOPOB IIPHU PEAKIUU C Ho1oM. M3MeHeHe OKpacKu TPOUCXOIUT B CIAEAYIOIIEM
HOpsJIKE:

Howmep npo6b1 Oxkpacka ¢ nooM

Cunss

Cune — QuoneroBas
KpacHo - ¢puoneronas
KpacnoBato-Oypas
OpanxeBas
OpanxeBo-xenTas
Kenras (uBet mona)

~N~No oo bhhwWN PR

[Tocie Toro Kak peakMOHHAs CMECh NEPECTAHET 1aBaTh OKPACKy C HO/I0M, CMECh KUIIATAT emle 2—3
MUH, [10CJI€ YEeTO €€ OXJIaXIAI0T U HEUTpanu3ytoT pacTBOPOM I'MIPOKCH/Ia HATpus, J00aBIIsIs €ro 1o Kai-
JSIM 10 IIETIOYHOM peakiuu cpe/ibl (MOSBICHUS PO30BOM OKPAaCKU Ha MHIUKATOPHOH Oymare).

YacTb 11eJI04HOTO pacTBOpA MEPETUBAIOT B TPOOUPKY, CMEIINBAIOT C paBHBIM 00BEMOM CyJib(parta
MEAM U HAarpeBarOT BEPXHIOK YaCTh KHUIKOCTH 10 HAUMHAIOLIETOCS KUTICHUS.

Bomnpocsr:

Boinagaer nu kpacHsli ocanok okcuaa meau (1)?

Hanummure ypaBHeHHE peaklMM THAPOIIN3a Kpaxmalla, YKaKUTE MPOMEXYTOUHbIE U KOHEUYHBIN MpOo-
TYKTBHI.
OOBsicHUTe, MOYEMY B MPOIECCE THUIPOIU3A U3MEHSAETCS OKpacKa THapou3aTa C HOJOM.

IKcnepumenmanvnan 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] CAMOKOHTPOJIA
1. Hanummure cxemsl 06p330BaHI/I$I KpaxMajia U OCJIIIOJIO3bI. OOBscHUTE pa3iniusa B CTpOC-

HHUH 3THUX NOJHUCAXAPHUIOB.
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2. Hammmmwre cxeMbl 00pa30BaHUsI aMHIIO3bI U aMIJIOTIEKTHHA. Kak CBSA3BIBAIOTCS MEXTY CO-
0Ol 1IeTM B TOYKE PA3BETBIICHUS B MOJICKYJIC aMUJIONICKTHHA?

3. [Toyemy kpaxmai u 1EJUTI0JI03a HE OKUCIISIIOTCS CIIA0bIMU OKUCTUTEISIMU?

4.  Hamumute cxemy oOpa3oBaHUsI MHYJIMHA, TOCTPOCHHOTO B OCHOBHOM YacTH M3 OCTAaTKOB
a-ppykToypaHo3bl, CBI3aHHBIX B MOJIOKEHUU 1-2.

5.  Hamummre cxeMbl 00pa30oBaHuUs MOJHBIX 3(GHUPOB LEILTIOI03bI: @30THOKHUCIIOTO U YKCYCHO-
KHCJIOTO.

Temut 0oknaoos/peghepamos:

1.«KopnyckynsipHasi KOHLIECTILINS OMIUCAHUS TPUPOIBI».
2.«OCHOBHBIE 3aKOHBI XUMHU.

3. «Ku3Hb, Kak OMOIOTHYECKUN KPYrOBOPOT BEIICCTBY.

4. «CoBpeMeHHbIE MPEeACTABICHUS 00 IBOIOLUU KU3HI.

5. «310poBbe U PAOOTOCTIOCOOHOCTHY.

6. XUMHYECKOE OPYXKHUE U ero Mopaxkaromue GpakTopsl.
7. bronoruueckoe opyXHe U €ro rnopaxarouue GakTopsl.

8. O 3HaueHHUHU 3/I0pOBbS YETIOBEKA U 3J0POBOr0 00pa3a >KU3HH.

Ka4yecTBeHHBIN aHAJIN3 OPrAaHUYECKUX COCIMHEHNIA M0 (PYHKIIMOHAJILHBIM
rpynmnam.

O yHKIUOHAIbHAS IPYNIIA — 3TO aTOM WIH TPyIlla aTOMOB HEYTIIEBOAOPOIHOIO Xa-
paKTepa, KOTOpPbIE ONPEACIISIOT IPUHAIIIEKHOCTh COEAUHEHUS K ONIPEAEIICHHOMY KJIAcCy.

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

OcHoenvle pyHKUUOHANbHBIE 2PDYNRNBL U K1ACCHL

Op2aHu4YeCKUux COeOuHeHUll

(pyHKHHOHAIBbHAA Ha3BaHHe KJjacca
rpynmna
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—F, —CI, —Br, —I(—Hal) — ramno- raJIOT€HOIIPOU3BOHBIC

TEHBI
—OH — ruapoxcunbHas CIIUPTHI, PEHOJIBI
—OR — anKoKcuIbHas pOoCThIC PUPHI
—SH — tnosnpHAs THOJIBI
—NH — amuHoO- AMUHBI
Vi O
HUATPOCOETUHEHUSA
O nuTpO- P A

N AJIBJCTUObI

C=0 kapOonuiabHas Acria
/ KETOHBI

/)

—C
OH KApOOKCHITbHAS KapOOHOBBIE KHCJIOThI
R—Cé_—)O—Rl CJIOKHBIE IPUPHI
O
—S—OH cynsdo- CYIb(HOKHUCIOTHI
O

B JaHHBIX MECTOANYCCKUX YKA3AHUAX INPUBOJATCA TCOPCTHICCKHNEC OCHOBEBI 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.Peakuuu ¢ a30THCTOM KHCJIOTOM.

a) nepBUYHbIE ATH(PATHUYECKHE AMUHBI, IPYU JICHCTBUN 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 KaIeb JICITHON YKCYCHOM KUCIIOTHI
BBIJICIISIETCA a30T B BUJIE€ MEJIKUX ITY3bIPHKOB.

NaNO, + CH;COOH— HNO, + CH;COONa
R—NH,; +O=N—OH —R—OH + N,1 + H,O
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0) BTOpUYHbIe aJupaTnyecKkne aMMHbI B JAHHBIX YCIOBUSX (OMbITa) 00pa3ylOT HUT-
PO30MIPOU3BOJIHBIE.

R:NH + HONO —R,N—N=0 + H,0

AHQJIOTMYHO PEarupyroT apoOMaTUYECKUE BTOPUYHBIE AMUHBI.

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

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

2.M3ounTpuibHasi npoda. (Tsra!)

SBnsieTCsl KAUECTBEHHOM peaklneil Ha NEPBUYHbBIE AMUHBI.

Memoouxka:

B npoOupky BHOCAT HECKOJBKO KPUCTAJUTMKOB COJITHOKHUCIION CONTM aMuHa, 100aBIIsIOT 2-
3 karu xsopodopma u 1 mi 15% crnuproBoro pactBopa rugpokcua kanus. CMech 0CTo-
POKHO HarpeBaroT. [10sBISIETCSA XapaKTEpHBINA HENPUATHBIN 3a1axX U30HUTPUIIA.
N3oHUTpUI SII0BUT, MO3TOMY MOCJIE OKOHYAHUS OMBITA €r0 TUAPOIU3YIOT, IPHINBAs B
OXJIQXKJICHHYIO POOUPKY, COACPIKAIILYI0 U3OHUTPUI, 3-4 MJI KOHIIEHTPUPOBAHHOU COJISI-
HOW KHUCJIOTHI.

B mienouHoit cpene u3 coi aMmuHa CBOOOAHBIN aMUH:

[R—NH3]"Cl + KOH — R—NH, + KCl + H,0

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

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

3.OTKpbITHE NEPBUYHBIX U BTOPUYHBIX ATH(ATHYECKUX AMHUHOB NPOo00ii ¢
Hurponpyccuaom HaTpus [Fe(CN)sNO]

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

Btopuunbie anudarruieckie aMiUHbI PU B3aUMOJICUCTBUY C alIbJETHUIOM U HUTPOTIPYCCH-
JIOM HaTpusi 00pa3yroT COSAUHEHUsI, OKPAIIICHHbIC B CUHE-(DHOJIETOBBIN 1IBET.
Memoouka:
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a) CMEIIMBAIOT | Karuio alleToHa ¢ Karie CBeXEeNpUroToBieHHoro 1% pactBopa HUTpoO-

npyccuaa HaTpusl U MpUOaBISAIOT | KaIIlo UCHBITYEMOTO BEIIECTBRA.

B ciydae npucyTcTBUS IEPBUYHOTO aMUHA TIOSIBISIETCST KpacHO-(PHOJIETOBAasT OKpackKa.

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

CwMmech nojuienayuBaroT, 100asiss 2 kamm 5% pacTBopa kKapOoHaTa HATPUS.

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

TUYECKOI'0 aMHUHA.

4.0TKprTI/Ie TPETUYHBIX aMUHOB pCaKIUAMU KOMHJIGKCOOﬁpaZiOBaHI/IH.

Tpetuunbie aMUHBI (KaK anu@aTHIECKUe, TaK U apOMaTUYECKHE) 00J1aJat0T PE3KO BbIpa-
YKEHHBIMH CBOMCTBAMM U3-3a HEMOACICHHOM
napsel 3JIEKTPOHOB Y aTOMa a30Ta.

R—N—R

R
TpeTruHbIe aMUHBI JIETKO 00pa3yrOT KOMILIEKCHBIE COJIM C METAJJIAMHU, BBINIAJAIOLIUE B
0CaJIOK.
PeakTuBaMu SIBJIAIOTCS TaK Ha3bIBAEMbIE «OOLIEATKATIOUIHBIE PEAKTUBBDY, T. K. BIEPBbIE
OBLIIM MPEJI0KEHBI 111 UACHTU(DUKALIMK 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- K2oHgl, Kls KBily4
podeHon)

aHAJIMTUYECKUH | )KEeNThIM ocafok | Oemnblif oca- | Oypbld 0ca- | OpaHKEBBIN

s ekt JTOK JTOK 0CaJI0K

Memoouka:

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

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

+[R— @—N =N]CI + 5
ONa

Memoouxka:

['otoBsar pactBop 0,2 T cynbbanunoBoii kuciotsl B 0,5 mut 2H pactBopa eaxoro HaTpa
(Ipu HarpeBaHUM) U KAIUTIO TTOJIYYEHHOT'O 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 eqkom Hatpe.

[TosiBisieTcst opaHXeBOE OKpallIMBaHUE.

0) onpeaeJieHHe BTOPUYHOM, TPETUYHONH AaPOMATHYECKOH AMUHOTPYIIIIbI
omnpeeeHUe TPETHYHOM KMPHOAPOMATHYECKON AaMHUHOIPYIIIbI.

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

2 Rz— — + NaNOz — NaCl + Hzo +
Cl

+ R—N" ~N—OH
Cl’

KENTO-OYPHIH IBET

Memoouka:
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B npoGupky ¢ mpo6koit 1o0aBmsioT 1 Kamio uccieryemMoro BeuiecTsa (H-p JuMEeTHIIaHU-
JIMH) U 2 KaIjyu KOHUEHTPUPOBAHHON CEPHON KHUCIIOTBHI.

CopnepxuMoe IpOOUPKU OXJIAXKIAIOT XOJIOAHOM BOI0M. 3aTeM A00aBisitoT 2 karu 30%-
Horo pactBopa NaNO, .

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

CMech OKpaIIMBAETCs B J)KEATO-OYpBbIi IIBET, BCIEACTBUE 00pa30BaHUs COJITHOKUCIION CO-
JIM I-HUTPO30AMMETHIIAHWIINHA.

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 c10l TPUOOPETAET U3YMPYAHO-3EIEHYIO OKPACKY M-HUTPO30IUMETHIIAHUIINHA.

2R—N"— =N—OH + Na,CO; —NaCl + CO,+ H,O +
Cl

2R —N* N=O
Cl

IMI-HUTPO30INMCTUIIAHUJINH.

Pe3yabTaThl 0(pOPpMUTH B BU/IE TAOJUIIBI:

Ne Uccnenyemoe YpaBHEHUE peakuuu AHAIUTUYECKUM
TL11. BEIIECTBO abdexr
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