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IMPABUJIA PABOTbBI
B KABUHETE XUMHWHU U TEXHUKA BE30OITACHOCTH

YenemHoe BRIMOIHEHUE Ja00OPAaTOPHOTO MPAKTUKYMa BO3MOXKHO JIUIIbL TPH
COOJTIOZICHUH MPaBUI PabOTHI B JabopaTopuu, TpeOOBaHUI TEXHUKH O€301MaCHOCTH
U TUrueHsl Tpyrna. Bo Bpems pabGorel B jaboparopuu COONIOZANTE YUCTOTY,
TUIITUHY U TTOPSIOK.

[Ipuctymaiite k paboTe TOIBKO C pa3pelieHus MpenojaBarens U TOocie
MOJIHOTO YCBOEHHs Bcex €€ omeparuil. 3ampemaercs MpOU3BOAUTH PabOThl, HE
CBSI3aHHBIEC HETIOCPEACTBEHHO C BBHIMOJIHEHUEM 3aJjaHus. B xabuHeTe 3amperaercs
NPUHUMATh MHIIY, TUTh BOY, KYPUTh.

Bo Bpems paboThl He cleAyeT KacaTbCsi JUIA pyKaMH, TaK Kak MHOTHE
OpraHUYECKHE BEIIECTBA CHJIBHO pa3lpa)kaloT KOXKY, a NpU MOMNaJaHHM Ha
CIIM3UCTYI0 O00OJOYKY IJIa3 BBI3bIBAIOT CHJIBHOE JOKEHHE M TOCIeIyouee
BOCIIAJICHUE.

Bo Bpemsi HarpeBaHusl JKUIKOCTEH WM TBEPABIX TEN B MPOOMpKax (WU
KOJI0aX) HE HampaBlITe OTBEPCTHE cOCyla Ha cebs WiId Ha coceleH, He
3arisAbIBaiiTe B NMpOOUpPKU (KOJIOBI) CBEpPXy, TaK Kak B CiIy4ae BO3MOXHOIO
BbIOpOCA HarpeToro BEIECTBA MOXKET IPOM30MTH HECUACTHBIN CITydai.

HarpeBanue mnpoOMpOK © JOpyrMX CTEKISHHBIX COCYJOB  CJEIyeT
IIPOU3BOJIUTH OYEHb OCTOPOYKHO M MOCTENEHHO; NEpe]l HarpeBaHUEM Ha IJIAMEHH,
necyaHoi 0aHe mpoOupKa WIH COCYH TOJKHBI OBITh BEITEPTHI CHAPYKU HACYXO.

Kareropuuecku 3ampeniaercss mpoOoBaTh KakHe-TMOO BEIECTBA HAa BKYC.
Omnpenensarp 3amax COeIWHEHUS MOXKHO, OCTOPOYKHO HAmpaBisisl K cebe ero mapsl
JIETKUM JBUKXEHUEM PYKHU.

OcTaTky XMMHUYECKUX PEAKTHBOB CIMBAIOTCS B MpEAHA3HAYCHHbIE I HUX
CHelMalIbHbIe CKJISHKM, Haxonslluecs B BBITSDKHbIX Hikagax. He Opocaiite B
pPaKkoBUHBI OyMary, IecoK, OMTOE CTEKIIO U IPYrue TBEPAbIE IPEIMETHI.

Paznutble KUCIOTHI M ILEIOYM CIEAYeT CHadalla 3achlllaTh MECKOM, 3aTeM
HEUTpaNIU30BaTh U TOJBKO MOCIIE 3TOTO MPOBOAUTH YOOPKY.

OcCKOJIKM CTeKJIa Hafo coOOMpaTh MpU MOMOIIH LIETKU U COBKA.

[oproune u JIErKOBOCIUIAMEHSAIOIIMECS >KUJIKOCTH HENb3sl HarpeBarb B
npuOopax Ha OTKPBITOM IUIaMEHU. ODTH BELIECTBAa HAarpeBalOT M OTIOHSIOT Ha
AIIEKTPUUYECKOM, BOJSHOM WJIM BO3MYIIHONW OaHE CO CKPBITHIM HarpeBaTeIbHBIM
AIIEMEHTOM.

[Ipy BO3HMKHOBEHHMU TOXKapa HEMEIJIEHHO BBIKIIOUUTE 3JIEKTPONPUOOPHI,
yOepuTe Bce TOprOYME BEUIECTBAa IMMOAAJBIIE OT OTHS, 3aCHIIBTE IECKOM WU
HAKpOWTE BOMJIOUHBIM, HIEPCTIHBIM WM acOECTOBBIM OJESJIOM Odar moXxapa.
Bornpioe miaMs Tymar ¢ MOMOIIBIO YIIIEKUCIOTHBIX OrHeTymuTene. O cuabHOM

MOYKape CJIeAyeT TOT Yac K€ COOOITUTh ASKYPHOMY (TIOKAPHON OXpaHe).
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Ecnu 3aropurcs onexna, MOCTpalaBIIEro cieayeT OONWUTh BOAOW HIIU
HEMEJUICHHO TOBAJIUTH HA MOJ U HAKPHITH BOMJIOUHBIM I HIEPCTSHBIM OZESIIOM,
KOTOpPO€ HE CHHMAIOT JI0 T€X IOp, MOKa HE MoracHeT miaMsa. MoXHO MOTYIIUTh
r1amsi, IepeKaTbIBasCh IO MOITY.

[Ipn TepMUYECKHX OXKOrax HEMEIJIEHHO AENIAlTe UIUTEIbHYI MPHUMOYKY
oboxcokénHoro mecra 0,5%-HpIM pacTBOPOM TEpMaHTaHaTa Kajus WIH 3TUIOBBIM
CIIUPTOM, 3aT€M HAHECUTE Ha MOPAKEHHBIA YYaCTOK Ma3b OT OKOT'OB.

IIpm oxorax KMCIOTaMH MOPaKEHHOE MECTO IPOMOWTE IPOTOYHOM BOJOH, a
3areM 3%-HbIM pacTBOpoM ruapokapoonara Harpusi (NaHCO3). Eciiu nopaxeHsl
r1a3a, To MOCie JIUTeIbHOM 00paboTku BO/OM mpoMoiiTe 2-3%-HbIM pacTBOPOM
ruipokapOoHaTa HaTpus U HAIPaBbTE MOCTPAJABIIETO K Bpauy.

[Ipu oxxorax eAKMMHU IIEJIOYaMH XOPOIIO MPOMONTE O0O0MXOKEHHOE MECTO
IIPOTOYHOM BOAOM, 3areM 1%-HBIM pacTBOpOM YKCyCHOM KHCIOTHL. [lpm
NOMNaJaHUK PacTBOPOB ILIEJIOUEH B I1a3a UX Cpa3y ke OOMIIbHO MPOMBIBAIOT BOJIOMH,
a 3ateM 0,5%-HbIM pacTBOpPOM OOpPHOM KHCIIOTHI; Jajie€ HEOOXOUMO HEMEIJIEHHO
0o0paTuThCs K Bpady.

[Tocne BbIMOIHEHUS paOOTHI CIEAYET TIATENBbHO BBIMBITH PYKH C MBLUIOM.

IMPABUJIA O®OPMJUIEHUSA OTUETA

[Ipu BBINIOIHEHUHU JTAOOPATOPHOUN MIIM MPAKTHYECKON padOThl 00yJarOIIHiiCs
00si3aH BECTU TETPajb MO JIAOOPATOPHBIM M TMPAKTUYECKUM paboTam, KOTopas
npeaHa3HaueHa JJIsl 3aicy BCeX HAOMIONEHUH 3a XOI0M SKCIIEPUMEHTA, PacieTOB
U TOJyYEHHBIX pe3ynbTaroB. [Ipu HEOOXONMMOCTH B HEW 3apUCOBBIBAIOT CXEMY
YCTAaHOBKM WJIM TpUOOpa, 3alMChIBAIOT ypaBHEHUs peakuuil. [[ns mposepku
BO3MOXXHOCTH OOy4YaroIMXCS TMPUMEHSATh MOJYYEHHbIE 3HAHUA K PELICHUIO
KOHKPETHOM 3ajauyd, B METOJUYECKUX YKa3aHHUSIX IOCJE OIMCAHUS OIBITOB
MPUBOASTCS KOHTPOJIBHBIE BOMPOCH! M 3a/IaHusl, KOTOPHIE BBIMOIHSIOTCS KaXIbIM
O0YyJaroIIMMCs CaMOCTOSATEIBHO.

Cxemy odopmiieHust 1a00paTOpHOM pPaOOTHI MOXHO TMPEJICTaBUTh B
CJIEAYIOILLEM BUJE:

IIpakTrnueckoe 3ansatTue Ne

Haszpanue npakTU4eCcKOro 3aHsITHS: « »
[lenb pabOTHI:
PeakTuBbl 1 000pyI0BaHUE:

Xoa paboThl (KpaTKko, MOXHO B BUJIE CXEMBbI):

Hab6mronenus (v, uim ypaBHEHUS pEaKInii):

Briso:

KoHTponbpHBIE BOIPOCHI U 3a1aHUS:




OLEHKA IIMCBMEHHBIX PABOT

OuneHka CTaBUTCS Ha OCHOBAHMM HAOMIONEHUA 3a OOYyYaloIUMUCS H
MMCbMEHHOIO OTYEeTa 33 PadoTy.
Ouenka «5»:
e paboTa BBHINONHEHA TOJHOCTHIO M TMPABUIBHO, CIENaHbl MPaBUIbHBIC
HAaOJII0JICHHS 1 BBIBOJIEL;
* DKCHNEPUMEHT OCYIIECTBIEH MO IUIAHY C y4YETOM TEXHUKH OE30MacCHOCTH H
IpaBHJI PabOTHI C BEIECTBAMHU M 000PYIOBAHUEM;
* TMPOSIBIICHBl OPraHU3AlMOHHO-TPYAOBbIE YMEHHUS (MOJJEP>KUBAIOTCS UYUCTOTA
paboyero MecTta U NOpsAI0K Ha CTOJIE, SKOHOMHO UCIOJIB3YIOTCS PEAKTHUBBI).
Ouenka «4»:
* paboTa BBIMOJHEHA MPABUIBHO, CIETIaHbl MPaBUIbHBIC HAOMIONECHUS U BBIBOJBI,
HO TPH DOTOM OKCIIEPUMEHT TPOBEACH HE TMOJHOCTHIO WIH JOMYIICHBI
HECYIIECTBEHHbIE OLIMOKHM B pabdOTE C BEIIECTBAMHU U 00OPYIOBAHUEM.
Ouenka «3»:
* paboTa BBINOJHEHA MPABUIBHO HE MEHEE YEeM HAIlOJOBUHY WJIM JIOMyIICHA
CYLIECTBEHHas] OUIMOKa B XOZE JKCIIEPUMEHTA, B OOBACHEHUH, B O()OPMIICHUU
paboThl, B COONIONECHUH MPABUI TEXHUKH 0€30M1aCHOCTH MpHU paboTe ¢ BELIECTBAMU
¥ 000py/IOBaHUEM, KOTOPASI UCIIPABIIAETCS MO TPEOOBAHUIO MIPETIOIaBaATENS.
Ouenka «2»:
 JomnymieHbl aBe (M Oojee) CYIIeCTBEHHbIE OIIMOKM B XOJI€ SKCIEPUMEHTA, B
oObsicHeHuH, B oOQopmieHUH pabOThl, B COOJIONEHUH MPABWI TEXHUKH
0e301acHOCTH IpU paboTe C BEUIECTBAMHU U 000PYI0OBaHHEM, KOTOPbIE CTYACHT HE
MOYKET UCIIPaBUTh J1aXe 10 TPeOOBAaHHUIO MTPENOAABATENS.



IlepeyeHb NpaKTUYECKUX 3AHATHI O NIpeaAMeETy

OVII.11 Y Xumus

43.01.09 IMoBap, konauTep

Ne /i Haumenosanue 113 u JIO KommmuecTBO
qacCcoOB
HpaKaneCKne 3aHATHUSA

1. IIpakTnyeckoe 3anaTme Nel  Kpucramnmueckue 2
PEIIETKH BEMIECTB C Pa3IMYHBIMU BHJAMH XUMHYECKOU
CBSI3U.

2. IIpakTuyeckoe 3aHsaTHe Ne 2 3aBUCUMOCTb CKOPOCTH 2
XUMHYECKOH peakluy OT Pa3IuyHbIX (aKTOPOB.

3. IpakTnueckoe 3ansaTue Ne3 CocraBieHue Mojenen 1
MOJIEKYJT CTPYKTYpPHBIX H30MEPOB.

4. IIpakTuyeckoe 3ansaTue Ned4 IlonydeHune m cBolcTBa 1
ITHUJICHA.

5. IIpakTuyeckoe 3ansTme NeS CpoiicTBa KapOOHOBBIX 1
KHCJIOT.

6. IIpakTnyeckoe 3ansitue Ne6 IlomydeHue CclI0XKHOTO 1
a¢upa.

1. IIpakTuyeckoe 3ansarue Ne7 IlomydyeHue KHUpOB 1
peaxmueil dTepupuKanuu.

8. IIpakTuyeckoe 3ansitue Ne8 KauecTBeHHBIC peakIUH 1
Ha TITFOKO3Y, (hPYKTO3Y.

9. IIpakTnyeckoe 3ansitue Ne9 JleiicTBue Hona Ha 1
kpaxmain. [I[pumenenmne kpaxmana.

10. IIpakTuueckoe 3ansitue NelQ CpoiicTBa 1 nmpuMeHeHUE 1
MmbL1a 1 CMC.

11. IIpakTunyeckoe 3aHATHE Nell Peaknuu 1
MOJMKOH/IEHCAllUH aMUHOKHCIIOT, 00pa30BaHHe MPOCTHIX
U CJIOXKHBIX OEJIKOBBIX MOJIEKYIL.

12. IIpakTnyeckoe 3amsatue Nel2 II[BeTHele peakuuu 1
OeIKoB.

13. IIpakTnyeckoe 3anaTue Nel3 Ormnpenenenue OenkoB B 1
MPOIYKTaX MATAHUS.

14. IIpakTyeckoe 3aHAATHE Nel4 B3aumocss3p 1
OpPraHNYeCKHX M HEOPTaHUYECKUX BEIECTB.

JlaboparopHbie ONBITHI
1. Peakniuu nonHoro ooMeHa. 2
2. CBolicTBa ¥ MMOYYCHUE COJICH. 2




3. Peakuuu oOMeHa B BOJHBIX pacTBOpPaX JEKTPOIUTOB. 2

4, Omnpenenenue pH pactBopa cosneil. 2
5. CBoiicTBa METAILIOB. 2
6. CBoiicTBa HEMETAJLIOB. 2

IpakTHueckoe 3ansaTue Nel. (2 gac)
«Kpucrajsimyeckne pelieTKH BEIeCTB ¢ Pa3JInYHbIMH BHIAMH
XHUMHUYECKOH CBA3ZH»

Lenb paboTel: MOBTOPUTH TeMy «Kpucraminyeckue pemerku», U3roTOBUTh
MOJIETT MOJIEKYJ M KPUCTAJUIOB XJIOPUIA HATpHs, oaa, rpaduTa, anmasa.
OOopynoBaHME€ M pEaKTHBBL: IUIACTUJIIMH PAa3HBIX LBETOB, CHUYKHU
(3yOOUHCTKH).
Xoa paboTsl:
1. M3rotoBUTH MOJENb KpUCTAJJIA XJIOpUA HATPHUSL:
- U3 JKEJITOTO IJJACTUJIMHA U3TOTOBBTE 4 IIapuKa, UMUTUPYIOIINUX UOHBI HATPHS
- 13 0eJI0ro MIIACTHIIMHA U3TOTOBBTE 4 IIapuKa, UMUTHPYIOIIMX HOHBI XJIOpa
- WCIONb3yd CHUYKH (3yOOUMCTKHM), COCAMHUTE MIAPUKHA TaK, KaK IOKa3aHO Ha
pUCyHKe 2 (IIB€THas BKJIAJIKa)
2. Vcnonw3ys pucyHKH 3 U 4 1IBETHOW BKJIAJKH U3TOTOBUTH MOJIEH C aTOMHOM
peuieTkol (rpadurt, anmas)
3. Ucnonw3ys marepuan Ha cTpaHulle 35 U3roToBUTh MOJIENTh MOJIEKYJIIBI Ho/1a
OTBeTbTE HA BONPOCHI:
- ToYeMy JUIsl WM3TOTOBJIEHUS Mojeneill TpeOyroTcs IIapuKd pa3HbIX IIBETOB U
pasmepoB?
- IOYeMY ISl U3TOTOBJIEHUSI MoieNiel TpeOyIOTCs CTEP>KHU Pa3HOM JJIMHBI?
3apucyiite coOpaHHbIE BAMU MOJICIU U CAENaiTe BHIBO/I.

IIpakTnyeckoe 3ansaTue Ne2. (2 gac)
«3aBHCUMOCTH CKOPOCTH XMMHMYECKOI peaKkuuu OT Pa3jin4HbIX
(pakTopoB (TeMnepaTypbl, KOHIEHTPAUMN BelIeCTB, 1eiCTBUSA

KATaJIM3aToOpPOB)»

[{enb: BBISIBUTH YCJIOBUS, BIUSIONIME HA CKOPOCTh XUMUYECKOU pEaKIIUU.
PeaktuBbel u oOOpymOBaHWE: INTAaTUB C NPOOUPKAMU; JEpXKATENb IS
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npoOUpKH, CTyNmKa M TECTHK, CIHUPTOBKA, NMWHK Zn, consHas kuciora HCI,
ykcycHas kuciaora CH3COOH, kapOonar kaneius CaCQOs, mepekuch Boaopoaa
H,0,, okcun Mapraniia MnOg, cbipoii KapTodeb.

Xoj paboThI:
OmnbiT Ne 1.

B 2 npobupku nomectute 2-3 Kycouka nmuHKa. B oHYy mpoOupKy mo0aBbTe
PacTBOpP COJIIHOM KHCJIOTHI, & B IPYT'YI0 — YKCYCHOM KHUCIOTHIL. [losicHUTE, 4TO BBI
HaOmonaere. CaenaiTe BBIBOJA, YTO BIHMSET HA CKOPOCTh ATHX IBYX PEaKIIHM.
Harnummnre ypaBHEHUSI COOTBETCTBYIOIINX PEAKIUN.

OmnbiT Ne 2.

B 2 nmpoOupku momecTtuTe pacTBOp COJISIHOM KUCIOTHL. B onHy mpoOupky
n00aBbTE€ M3MEJIBYCHHBIM KapOOHAT KajbLKs, a B JIPYIyI0 — KyCOYeK KapOoHara
kanplus. IlosgcHuTe, yTto BBl HaOmromaere. CraeimanTe BBIBOJ, YTO BJIMSIECT Ha
CKOpPOCTb 3THUX JIByX peakunii. Hanummre ypaBHEHN COOTBETCTBYIOIINX PEAKLIAMN.
OmnbiT Ne 3.

B npoGupky HaneiTe 2 M1 pacTBopa nepokcuaa Bojgoponaa. B sty npobupky
n00aBbTE HEOOJIBIIIOE KOJIMYECTBO OKCHJIa Mapraniia. Uro Habmomaere? Hanummure
ypaBHeHUe peakuuu. [lonHecuTe TIACIONIYI0 TYYUHKY K OTBEPCTHIO MpoOupku. Uto
HaOmonaere?

OnbiT Ne 4,

B npyryro npoOupky Hayeite 2 M1 pacTBopa mepokcujaa Boaoponaa. B sty
POOUPKY OIYCTUTE KycO4eK chiporo kaprogdeind. YUro nabmomaere? IlogHecute
TICIONIYI0 JIYYMHKY K OTBepcTHi0 mnpobupku. YUYrto nHabmomaere? Hamwmmure
ypaBHeHue peakuuu. [lompoOyiTe M3MeNnbuuTh KapTrodenb U CHOBA TOBTOPUTE
onbIT. [loscaute, uro Bel HaOmonaeTe. Caenante BBIBOJ, YTO BIUSET HA CKOPOCTH
ATHUX PEAKIIUM.

3akmouenue: Chopmynupyiite oot BeiBoa no pabdore. Kakue (akropsi
MOBJIUSJIA HA CKOPOCTH XMMUYECKUX PEAKIIUA B UETHIPEX OMbITaX?

IIpakTnuyeckoe 3ansaTue Ne3. (1 gac)
«CocraBiieHue Mojesieii MoJIeKyJ CTPYKTYPHBIX H30MEPOB)

Ilenp paboThl: JAaTh MPEACTaBICHHE O IIAPOCTEPHKHEBBIX MOJEIIX
OpTraHUYECKUX COCIWHEHUM; HAYYUTh MOJEIUPOBATH MOJIEKYJbI YIIIEBOIOPOIOB,
3aKpEINUTh YMEHUS, TOATBEPKIAIONINE TEOPETUYECKUE 3HAHUS 110 TeMaM « Teopus
CTPOEHUS OpraHNYeCKnX coequHeHnii A.M. bytiepoBay.

Oo6mue ykazanus: i1 mOCTpoeHUsI MOJENIeN HCTIONb3YHUTE J1eTall TOTOBBIX
HAaOOPOB WJIM TUIACTWIIMH ¢ najgoukamu. [llapuku, uMUTUpYIOIIIE aTOMBI YIJiepo/a,
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TOTOBAT OOBIYHO U3 IJIACTUIIMHA TEMHON OKPACKH, MIAPUKU, HMUTHPYIOIINE aTOMbI
BOJIOPOZA, - U3 CBETJIOM OKPACKH, aTOMBI XJIOpa — U3 3€JIEHOTO WM CHHETO IBETA.
JIist coeMHeHnsl IapUKOB UCIIONb3YIOT MAJIOYKH.
3ananue. M3roToBiaeHUE MOJENEN MOJIEKYI YITIEBOIOPOAOB.

CMopenupyiiTe MapoCcTEP>KHEBbIE MOJIEKYIIBI METaHA, 3TaHa, MPOIaHa U MPOIEHA.
OOpaTtute BHUMaHHE Ha MPOCTPAHCTBEHHBIE (POPMBI, HA LIBET U pa3Mep aTOMOB
BOZIOpOAa, yrepoaa, oopazoBanue o-cBsi3u C-C u C-H, ux qnuny u yron cesaszu C-
C, Bun ruOpuan3anuy aToMa yrieposa.

Bonpocsl 1 3aganus:
1. Kakne ocHoBHbIE monoxkeHus: Teopur A.M. BymiepoBa Bl HCHOIB30BaIN MIPU
V3TOTOBICHUM  MOJENEW  MOJEKyJd  NpPENeiIbHBIX  YIIEBOAOPOLOB M
rajoreHONPOU3BOIHBIX?
2. IToueMy 1Sl M3rOTOBJIEHUSI MOZEJIEH MOJIEKYJ MCHOJIb3YIOTCS IIAPUKH aTOMOB
Pa3IMYHBIX Pa3MEPOB U LIBETOB?
3. B ueM npeumyIiecTBa 1 HEAOCTATKU IAPOCTEPKHEBBIX U OOBEMHBIX MOJIETIEH?
4. TloueMy mnpu H3rOTOBICHHHM MOJIEKYJIBl IIpONAHA aTOMBI YITIEPOAA HYKHO
COEIMHATH IPUMEPHO T0x yrioM 10997
3apucyiite cOOpaHHbIE BAMU MOJIEIH U CAETANTE BBIBOI.

IIpakTuueckoe 3ansitue Ned, (1yac)
«Ilo/ryueHue U CBOMCTBA ITWICHA)

Lenp: Hay4uUThCS TMONydYaTh B JTAOOPATOPUM ITWICH; W3YUYUTh (PU3MUECKHE U
XUMHUYECKUE CBOICTBA 3TUJICHA.

O6opynoBanue: TpOOUpPKH, MpoOKa € Ta300TBOJHON TPYyOKOMW, IIITATUB,
CIIUPTOBAs TOPEIIKA, CIUYKU.

PeaktuBbr: CoHsOH, H2SOs(koHir.), mecok, 6pomuas Boga (Br2), KMnOa.

Xon paboThI:
1. B npobupky Hamuth 1 M STHIOBOTO CHUPTAa M OCTOPOXKHO 100aBbTe 6-9 il
KOHIICHTPUPOBAHHOM CEPHOM KUCIOTHI. 3aT€M BCHITIaTh HEMHOTO MPOKAJICHHOTO MecKa
(4TOOBI TPENOTBPATUTH TONYKU SKUJKOCTU TPH KUIMEHUH). 3aKpbITh MPOOUPKY
MpOOKOM C Tra300TBOAHON TPYOKOH, 3aKpENHUTh €€ B MITATHBE U OCTOPOKHO HATPETh
COJICPKUMOE TTPOOHUPKH.

C,H;0H (arui0-
BBI# COIHPT)




B npobupke HaunHaeTcs BBIACIATHCS a3 - STUIICH.

C2HsOH CzHa41 + H20.

B xone peakuuy KOHIIEHTpUPOBaHHAS CEpHAsl KUCIOTa 3a0upaeT BOAY W3 CIUPTA, B
pe3ynpTaTe oOpa3yercss OSTWIEH. Takylo peakluio Ha3blBalOT — PEaKIHs
JeruipaTauu.

2. 3yueHue CBOICTB 3TUJICHA.

B nppyryio npoOupky HamuTh 2-3 mi OpoMHO#l Boabl. OMyCTUTH Ta300TBOJHYIO
TpyOKy nepBoil MPOOUPKH 10 THA TPOOUPKU ¢ OPOMHON BOAOW U MPOIYCKATh Yepe3
He€ BBIICISIONINICS Ta3.

H, S0, (xoH11.)

[Ipu npomyckanuu ra3a dyepe3 OpPOMHYIO BOJAY, IPOUCXOIUT OOECIBEUHBAHHE
OpOMHOM BO/IBI.

H2C=CHz + Br2 — CH2Br — CH2Br

B Xxoxe peakuuu NpOMCXOAMUT OKHCIIEHHWE 3TWUI€HAa OpOMHOI BOAOW IO JBOMHOM
CBSI3H.

B tperbto mpoOupky HamuTh 2-3 M pazbaBieHHoro pactBopa KMnOa,
ITOJAKUCIEHHOTO CEPHOM KUCIIOTOM, U IPOIYCTUTh YE€PE3 HETO Ia3.

[Ipn mnpomyckaHuu rasza 4epe3 MNOAKHCICHHbIM pacTBop KMnO4, npoucxomut
obecupeunBanue pactopa KMnOa.
5C2H4+12KMnO4+18H2504—10C0O2+6K2504+12MnSO4+28H20.

B Xxome peakumu NPOUCXOAUT OKHCIEHUE OSTWIEHA MOJKHCICHHBIM PACTBOPOM
[IepMaHraHara Kajus.

Briensitonecst ra3 nepBoi mpoOUPKU MOJIKEYb.
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C;H;0H (aTnao-
BBIH CITHIPT)

H,SO,

DTuUJIEH HAa BO3AYXE TOPUT SIPKUM CBETSIIMMCS [JIAMEHEM.

C2Hs + 302 — 2CO2+2H20.

OTUJEH TOPUT SPKUM CBETSALIMMCS IJIJAMEHEM, YTO JIOKA3bIBAET HAJIMYME KPATHBIX
CBSI3EH.

OOmumii BBIBOJ: HA JAHHOM MPAaKTHUYECKOM paboTe Mbl HAYYMIIUCH MOTy4YaTh B
7abopaTopuu JTUJIEH peakuuen AeruApaTalul CIUPTOB; HM3YYWIH XUMHUYECKHE
CBOMCTBA ATWJICHA, & UMEHHO, JACHCTBUE ITHJICHA HA OPOMHYIO BOJY M MOJKUCICHHBIN
pacTBOp MEpMaHIraHaTa KaJusl.

3ananue: Mcnonb3ys marepuan yueOHUKa Ha cTpanuliax 158-162 nepeuunciure
00J1aCTH MPUMEHEHHUSI STUIIEHA €T0 TOMOJIOTOB.

IMpakTuueckoe 3austue Ne5. (1 gac)

«CBoiicTBa KAPOOHOBBIX KHCJI0T

Llenp: sKCIIEpUMEHTAIBHO U3yYUTh CBOMCTBA KAPOOHOBBIX KUCIIOT, OTMETHUTD
UX CXOACTBA C HEOPTAaHUYECKUMHU KUCIOTaMHU.

PeaktuBbl u o6opynoBanue: ykcycHas kuciaora CHzCOOH, pactsop NaOH
(menoun), pactBop dhenondranenna, xiaopuaa xeneza FeCls, rpanynbr maraus Mg
u 1uHKa Zn, kapOonar kamusi KpCOs, npoOupku, CHHUPTOBKA, CAIMIIMIOBAsS
KHCJIOTA.

Xoj paboThI:
1. B mpobupky Nel wnamuth pactBop mienoun NaOH wu BHecute 1-2 xarmm
uHaukatopa penondranenna. K nomyueHHOMy pacTBopy n00aBbTe 2 MJI YKCYCHOM
kucaotel. OObsicHUTE HaOIOmaeMoe SIBJICHHME, HANUIINTE ypaBHeHHE peakiuu. K
MOJIydEHHOM coyM (ameTaTy Harpus) B NpoOupKe 100aBbTe 3 Kaljid pacTBopa
FeCls. Yto wabmronaere?
2. B IpOOUPKY C YKCycOoM [100aBbTE T'paHydy IIMHKAa M Harpeite mpoOMpKy Ha
IUTAMEHU CIUPTOBKU. HamuiuTe ypaBHEeHHE peakiiny.
3. B poOUpKy ¢ yKCycoM A00aBbTE€ KPUCTAJIBI MAarHUS U HarpeiTe mpoOUpKy Ha
TUTAMEHU CUPTOBKU. HamuiuTe ypaBHEeHHE peakilny.
4. B mpoOupky c ykcycom Jno6aBbTe KapOonar kamusi K,COjz;. Hanwumwure
ypaBHEHUE PEAKIIUH.
5. TlpoBenuTe Ka4eCTBEHHYIO pEaKIMI0 Ha CamuIioByo kuciaory. K 1 wma
pacTBOpa CaJMITWIOBOM KuCIOTHI no6aBbre 3 kammum pactBopa FeCls. Yto
Habmonaere?

BoInosHUTE ONBITHI U 3aMIOJIHUTE TaOIHILY.
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HasBauue omnwira Ne | Uto HaOmromaro YpaBHEHHE peaKun
m\n

1
2
3.
4
5

Bomnpocksr:
1. Kakue cBolcTBa YKCyCHOM KHCJIOTBI CXOAHBI CO CBOMCTBAMHM HEOPTaHUYECKHUX
KHUCJIOT?
2. Ilouemy pnis MypaBbMHOM KHUCJIOTBI XapaKTepHa peakUuus «cepeOpsHOro
3epkanay, a s JpPYyrux KapOOHOBBIX KHCJIOT — Her? Hanummure ypaBHeHUE
COOTBETCTBYIOLIEN PEAKIUU.
3. Hanummre ypaBHEHMs peakUUi, IPU IMOMOIIM KOTOPBIX MOXXHO OCYLIECTBHTH
CJIEYIOILME IIPEBPALLCHUSA:
C,H ¢ — CyHsBr — C;HsOH — CH3-COH — CH3COOH

IMpakTuueckoe 3anstue Ne6. (1 gac)
«IHosyueHnue cj10:kHOTO0 dpupar»

[ens: mOBTOPUTH U 3aKpenuTh TeMy «CII0KHBIE 3(DUPBD.

Xon paboThI:

1. JJaliTe Ha3BaHUSA CAEAYIOIIUM COCIANHEHUSM:

//() //O //O
1) H—C\ 2)C.H:— C\ 3) H3C—C\

0—GC,H; O—CH, O—C,H;

//O //O
HH,C-(CH)-C 5) CHC
\
0—GH, O—(CH,);-CH,

2. Mns BemectBa CsH10O2 cocTaBbTe (hOpMYJIbI IATH U30MEPOB U HA30BUTE UX.
3. Harnmure ypaBHEHMs peakiUil OJy4EHHUS:

OyTuiI0BOTO 3(hHpa MPOMMOHOBOM KHUCIOTHI

TUIIOBOTO 3(hrpa MACISTHOM KHCIOTHI

IPOMUIOBOTO 3(PHpa MypaBbUHOM KUCIOTHI

METHUJIOBOTO 3(p1pa BalepuaHOBOM KUCIOTHI

METHUJIIOBOTO 3(PUpa YKCYCHON KUCTIOThI
12



OyTHIIOBOTO 3(pripa MypaBbUHOM KHCIIOTHI

METHUJIOBOTO 3(prpa MaCISTHON KHUCIOThI

MPOMUIIOBOTO 3(PUPa YKCYCHON KUCIIOTHI.

Hanumure ¢opMysbl OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT C HEPa3BETBIIEHHOMN
YIIEPOAHON IEMbI0, KOTOPBIE SBISIOTCS M30MEPAMHU ISl 3TUX CIOKHBIX 3(HUPOB.
Hasosure 311 BemecTna.

4. CocTaBbTe CXeMy IMOIYYEHHUSI YKCYCHOITUIIOBOTO d(PHUpa U3 dTaHA W HAMMIINATE
YPaBHEHHUSI BCEX PEAKIIHM.

5. CocTtaBbTe ypaBHEHHS pEaKIIMil, IPU MOMOIIM KOTOPBIX MOMXHO OCYIIECTBUTH
cnenyromue npespamenus: CHy — A — CH;OH — B — H — COOH —
sTIIIopMuUat. YKaKuTe Ha3BaHUs BelecTB A u B.

6. Paccumraiite 00néM »sTanoma (p = 0,8 r1/mi), KoTOpBI Tpebyercs s
nosyuerus 120 r atriioBoro s¢gupa MaciastHod KUciaoTel. (OTBet: 59,5 mi.)

7. PaccuuraiiTe Maccy METWIALETaTa, KOTOPBIM MOXHO IOJIY4YWUTh W3 METaHOJa
Maccoi 16 r u ykcycHoi kucinoTsl Maccout 27 1. (OtBet: 33,3 1.)

8. JlaBpoBBIA JUCT — BBICYIICHHBIM JMCT JaBpa OnaropomHoro. Ero apomart
00ycCIoBIIEeH A(UPOM.

YcTaHOBUTE €0 CTPYKTYPHYIO (POPMYIly, €CIIM U3BECTHO, YTO MPU €0 TMAPOJIU3E
oOpa3zyeTcs JJaypuJIOBbIM COUPT U JAypUHOBAs KUCIIOTA.

CHs — (CHg2)10 — CH; - OH — maypuiioBbIii CLIUPT

naypuHoBas kuciota. CioH240;

9. B pe3ynbprare B3aMMOAECHCTBUS YKCYCHOM KUCIOTHI Maccorl 90 T ¢ MeTaHOIOM
obOpazoBanoch 100 T croxkHoro a¢upa. Beluuciaure MaccoBylO JOJI0 BBIXOJA
adupa.

10. IIpu BoCCTaHOBIEHUM STHIIOBOTO 3(Hpa MaCISIHON KUCIOTHl 00pa3yroTcs ABa
COUpPTA: OJWH M3 HUX COJIEPKHUT CTOJBKO aTOMOB YIJIEPOJA, CKOJBKO HX B
MCXOJHOW KHUCJIOTE, a JAPYroll — CKOJBKO MX B MOJIEKyJie cnupra. Hammmmre
YpaBHEHUE pEaKUWU U pacCcUUTaiiTe, Kakhue Macchl CIHPTOB OOpa3yroTCs B
pe3ynbTaTe BOCCTAHOBIIEHUA 3(hupa Maccoil 58 .

IMpakTuyeckoe 3ausitue Ne7. (1 gac)
«IlosryyeHue KMPOB peaKkuen dTepupuranum?

Llens paOoOThl: yMETh COCTaBJIATh CTPYKTYpHBIE (DOPMYIIbI, MOJIB30BATHCS
CUCTEMATUYECKOM M PALMOHAIBHOW HOMEHKIATypOH; COCTaBJIATh YPaBHEHUSA
peakiuii, XapakTepHu3yIOIIUX CBOICTBa (peakuus 3TepuUKalLUU) U CIOCOOBI
NoJTydeHus: 3(UPOB; COCTABISTh YPABHEHUS pPeaKIMid THIPOIN3a U THIPUPOBAHUS
JKAPOB; pelIaTh PaCYETHBIC 3a1a4U.

[TOSACHEHHME K PABOTE
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DO¢dupamMu HA3BIBAIOT KHUCIOPOJCOACPKAINNE OPraHUYECKUE COCIUHCHUS, B
KOTOpPBIX JIB€ AaTOMHbIE TPYNIHUPOBKU (OpraHUYEeCKWe WJIM OpraHudeckas u
HEOpraHUYeCcKas) CBA3aHbl KUCIOPOIHBIM aTOMOM.
O¢dupbl MOTYT OBITH TPOCTHIMU U CIIOKHBIMHU.
[Ipocthie »¢upel — 9STO OpraHUYECKHE COCAWHCHHS, B KOTOPHIX JBa
YTAEBOAOPOMHBIX pajuKajia CBsS3aHBI MEXKIy COOOM aTOMOM KHCJIOPOJa
(KUCTIOPOTHBIM MOCTHKOM). [lo XMMHUYECKMM CBOMCTBAM — JOBOJHHO WHEPTHHIE
COCIMHEHUS: HE THUIPOJIU3YIOTCS (OMBLISIOTCS).
CnoxxHble 3(QuUpbl — MNPOU3BOJHBIE KApOOHOBBIX KHUCJIOT, B KOTOPBIX aTOM
BOZIOPO/Ia KapOOKCUIILHOM TPYIIIbI 3aMEIIEH Ha YIJIEBOJOPOIHBIN pajguKkal, Wid
ATO MPOAYKTHI 3aMEUIECHUSI TUAPOKCUIBHOTO BOJIOPOJa B CIUPTAX HAa KUCIOTHBIN
pagukai (amun).
Haunbonee xapakTepHbl i CJIOXKHBIX 3(UPOB PpPEAKUUU KUCIOTHOIO WIIU
HIEJIOYHOTO THUJpoin3a (OMbUIEHHE). OTO peakiuu, OoOpaTHbIE peakIusIM
TepUPUKALINN.
[Ipumep BBIMOTHEHUS 3a/1aHUS

Kak, wucxoms w3 »23TaHa modyuuTh dTwianerar? Hamumure ypaBHeHUs
COOTBETCTBYIOIIUX PEAKIIUH.
Pewenue.
BpoMupoBannem sTaHa BHavalie nojaydyaeM OpoMdITaH:
C,Hs + Br, - C,HsBr + HBr
[IpoBoas muposu3 OpoMdITaHa B MPUCYTCTBUU IIe0UH (II€I0Yb HE0OX0auMa ISt
CMEIICHUS] PABHOBECHS B CTOPOHY CIUPTA), MOJTy4aeM dTaHOII:
C,HsBr + H,O — C,Hs0H + HBr
W3 ciupra mosyduTh anbaerul MOKHO JBYMS Ty TSIMHU.
JernapupoBanueM crupra
C,HsOH — CH3-C + Hy
0) OkucieHnem cnupra
2C,Hs0OH + O, —» 2CH3-C + 2H,0
Oxucnss anpaeru (JIT0ObIM OKUCITUTEIEM ), MOJKHO MOJYyUYUTh YKCYCHYIO KHCIIOTY:
5CH;COH + 2KMnOQO,4 + 3H,S0O, —» 5CH3COOH + 2MnSO,4 + K>SO, + 3H,0
CnoxHbIl 2pup — ATUIANETAT — MOJIYy4aeM M3 3TaHOJIa U YKCYCHOM KHCJIOTHI IO
peaknuu 3TepuUKAIIMM B TPUCYTCTBUM KaTaiu3aTopa - KOHIICHTPHUPOBAHHOM
CEPHOM KUCJIIOTHI:

H+
C,HsOH + CH3;COOH—C;H5-O-CO-CH;3 + H,O
3aganue
Pemmre 3anauy:
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B pe3ynbrare B3aMMOJEWCTBHUS YKCYCHOM KHUCJIOTBI Maccod 45 I ¢ METaHOJIOM
obpaszoBasioch 50 r cioxkHOro 3¢gupa. Beruncnure Berxoa 3upa.

[TosmyunTe >THIIOBBIM 3Up W3 3TaHONA, paccuuTaiiTe 00bEM 3TaHOJIA, KOTOPBIN
norpedyercss ans nosnydeHus 120 r 3TwioBOro s@upa MaciasHOW KHCIOTHI
(p(C2HsOH)=0,8 r/™mu).

B pesynprare B3aMMOJEHCTBUS YKCYCHOM KHCIOTBI Maccod 90 r ¢ MeraHosom
obpazoBanoch 100 T croxxkHoro 3¢upa. Beramcnmre MaccoByio A0 BBIXOJA
aupa.

CKOJIBKO T'paMMOB KHCJIOTBI W CIUPTa IOJIYYUTCA B PpE3yJbTare TI'MAPOJINA3A
MeTHIIponuoHara maccout 80 r?

Kakyro Maccy Tpuosneara HeOOXOAMMO MOABEPTrHYTh TMAPOIU3Y JUIsl 00pa30BaHUs
OJICMHOBOM KHUCJIOTBI Maccoi 84,6 T?7

Kakoil o0bemM BoOJOpOJa HEOOXOAMMO 3aTPaTHTh Ha MPEBPAIICHUE KUIKOTO
Tpuonenna Maccor 200 Kr B TBEpABINA TPUCTEAPHUH?

CKOJIBKO TPaMMOB YKCYCHOM KHCJIOTBI HEOOXOIUMO JIJISl peaKIuu 3TepuUKanuy,
€CJIM U3BECTHO, YTO B PE3yJIbTAaTE €€ Mojydyaercs amerar maccou 118,8 r, Bexox
KoToporo coctasisieT 90% oT TeopeTHdecKoro?

CKOJIBKO KMJIOTPaMMOB INIMIIEPUHA MOYKHO IOJIYYUTh IIPU THAPOJIA3E IPUPOJHOTO
*Kupa Maccoi 17,7 kr (Tpucrteapata mMiepuHa), coaepxaniero 3% mnpumeceii?
Hanumure cTpyKTypHYIO OpMYILy CIOXKHOTO 3hupa, 00pazoBaHHOIO:
['MuepruHOM C NaNTbMUTHHOBOW KHUCIOTOM

[ MuepruHOM CO CTEapUHOBOM KHUCIIOTON

['muuepuHOM ¢ MacassHOM KUCIOTOMU

Hanumure ypaBHEeHHS peakuui MOJIyYEHHUS:

MeTtunoBoro 3¢upa BarepruaHOBOM KHUCIOTHI

ByTtunoBoro 3¢gupa nponroHOBON KUCIOTHI

[IponunoBoro a¢upa MypaBbUHOMN KUCIOTHI

MeTunoBoro 3¢pupa yKCyCHOM KUCIOTHI

ByTtunoBoro 3¢gupa MypaBbUHOI KUCIOTHI

YkcycHO-TiponuioBoro 3gupa

[TponroHoBO-METHIIOBOTO 3upa

Hannmure ypaBHEHUs peakuMii, IpH MOMOLIM KOTOPBIX MOHO OCYILECTBUTH
CJIeIyIoUIUe IpeBpalleHus (YKaXUTE YCIOBUS UX MPOTEKAHUS):
CH3-CH2-CH2-CH2-OH —> CH3-CH2-CH2-CH2-COH —>

—> CH3-CH2-CH2-CH2-COOH —> C3H7-COO-C3H7

CHs > A — CH30H —» B - HCOOH — stunmeranoar

(nazoBute BemectBa A u B)

IpakTnuyeckoe 3ansaTue Ne8. (1 vac)
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«KauyecTBeHHBIE peaKIUU HA [VIIOKO3Y, GPYyKTO3Yy»

[lenb: w3yunTh JABOMCTBEHHOCTh XHMHWYECKHX CBOWCTB TDIIOKO3bI U
(bPYKTO3BL.

PeaktuBel 1 o0opymoBaHue: pacTBOp TIOKO3bI (40%), pacTBOp (PpyKTO3BI
(40%), cynbdar menu, TUAPOKCH] HATPHS, HUTPAT cepeOpa, HAIIATHIPHBINA CITUPT,
CIIUPTOBKA, TPOOUPKHU, CTYIIKA U MECTHUK, STOJIOKO.

Xoj paboThI:

OmnpiT Nel. BzaumonetictBue ritoko3sl ¢ ruapokcugom meau Cu(OH),.

B mnpoOupky nHamute 1 M pactBopa CuSOs m 3 mn pactBopa NaOH. K
nosydeHHoMy cuHemy ocaaky Cu(OH); mo6aButh 2 mi mmoko3sl. [lepemerars.
Uro nabmiomaere? 3areMm coiepKUMoe MPOOUPKH HAarpeuTe B IJIaMEHU TOPEIIKH.
Yro nabmomaere? HamummTe ypaBHEHHsI peaKIuu.

OmnbiT Ne2. IIponenars TO e ¢ pacTBopoM (ppykrosbl. Onucare onbiT. Hamucats
YpaBHEHUS PEaKIINH.

OmnbiT Ne3. Peakiusi cepeOpsiHOTO 3epKaia.

[IpuroroBUTH aMMHAYHBIN PACTBOP OKCHJIA cepedpa: B MPOOUPKY HATUThH HEMHOTO
AgNO;3; m mo kammsaM A00aBUTHh HANIATBIPHBIA CcrUpT. B 3Ty mpoOupky c
aMMHaYHBIM PAcTBOPOM OKCHJla cepedpa HajduTh B 2 pa3a MEHBIIE TITIOKO3bI.
MenneHHO ¥ paBHOMEPHO HarpeiTe MpoOMpKY HaJl MIIAMEHEM CHUPTOBKH. UTO
HaOmonaeTe? Hanumure ypaBHEHUE peaKIuu.

OmnwiT Ned. [Iponenars To ke ¢ pactBopoM ppykro3bl. Onucarh onbiT. Hamucarsb
YPaBHEHHUS PEAKIINH.

ITo pe3ynbraram onbITOB 1-4 caenaiiTe BHIBOA O pa3IMYUU CBOKMCTB IITHOKO3bI

U GPYKTO3HI.

OmnpbiT Ne5. Onpenenenrie conepxaHusi IIIIOKO3bI B SI0JTOKE.

[IpuUroToBUTH HECKONBKO MJ SI0J0YHOTO coKa. J[00aBbTe K HEMY CHUHHUN OCaIOK
Cu(OH),. Yrto wnaOmomaete? HarpeiiTe cmech Haja IJIJaMEHEM CIHPTOBKH.
CrenaiiTe BBIBOJ O COAEPKaHUU TJTIOKO3bI B SIOJIOKE.

Bomnpocs! 1 3a1aHust: BBIMOIHUTE TECT.

1. Ilpu B3auMonmeWcCTBUM pacTBOpa INIOKO3bI ¢ TruapokcuaoM menu (II) mocne
HarpeBaHus:

A. OGpazyercs sipko-cuHU# pacTBop b. Beigemsiercs ras

B. Bwmamaer kpacHo-Oypeiii ocamok I. Ha crenkax mpoOupku oOpasyercs
cepeOpSIHBIN HaJICT.

2. TIpoayKT KaTaJluTUYECKOTO TUIPUPOBAHUSI TIIFOKO3bI:

A. Kcewmur  Bb. Copout B. I'moko3un I Jlunamur.

3. Kakoii Tun OpoxkeHHsl yIIIEBOAOB CYLIECTBYET?

A. Macnsnokucnoe b. Monounokucinoe B. CnuproBoe [. Bce mpenpiaymine
OTBETHI BEPHHBI.

4. ITpu cnupTOBOM OPOXKEHUU 00pa3yeTCs:

A. Coupr b. Coupr, ymekucnsiii ta3 B. Cnuprt, Bogopon I Crnuprt, yIIeKuCbIit
ra3, BOJIOPO/I.

5. Ilpu HarpeBaHuM pacTBOPA IIFOKO3bI C aMMHUAYHBIM PAaCTBOPOM OKCHJIa cepedpa:
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A. OGpasyercs sipko-cunuii pactBop b. Boigensercs ra3

B. Beimamaer kpacHo-Oypeiii ocamok I. Ha crenkax mnpoOupku oOpasyercs
cepeOpsiHbIN HaeT.

6. Uem paznuuarorcs anbda- 1 6eta- GOpMbI IIIFOKO3bI?

A. HannuueMm nukia b. Pazmepom nukia

B. PacnionoxeHnueM ruipoOKCOTpyIIbI PY IIEPBOM aTOME YIIIepo/ia

I'. YucnoM aTroMOB KHACIOPOJA B LIUKJIE.

7. KauecTBEHHOW peaklMen Ha TIIIOKO3Y ABJISETCS PEAKIHS C:

A. Cu(OH),; b.FeCl; B.Br; TI.CuO.

IMpaxkTuueckoe 3ausTue Ne9. (1 gac)
«leiicrBue Hoaa Ha kKpaxMmaJl. [lpumenenue Kpaxmaiaa»

[{enb: n3y4nTh XMMUYECKUE CBOMCTBA Kpaxmasa.

PeakTuBbl 1 000pyAOBaHKE: KpaxMall, MEAHBIA KyIOPOC, TUAPOKCU HATPUS,
CIIUPTOBOI pacTBOp oAa, BOAA, CepHask KUCIIOTa, CIIUPTOBKA, TPOOUPKHU.

Xon paboThI:
OmnpiT Nel. PacTBopumMOCTh Kpaxmaa.
1. B mpoOupKy HachllbT€ HEMHOTO MOpounika Kpaxmana. [lpuneiite Boael u
B30o0sTaliTe cMech. UTO MOXKETe CKa3aTh O paCTBOPUMOCTH Kpaxmasia B BoJe?
2. BrputeiiTe B3BECh Kpaxmaja B BOJE B XMUMHYECKHI CTakaH C ropsyeil BOAOW U
npokunstute ee. Uto Habmonaere?
OmnpiT Ne2. KauecTBEeHHas peaklui Ha KpaxmaJl.
B npobupky ¢ 2-3 MJI MOJIy4€HHOTO BO BTOPOM OIBITE KpaxMalbHOTO KieHcTepa
n00aBbTe KaIljIlo COMPTOBOTO pacTBopa Hozaa. UYro Habmogaere?
OmnpiT Ne3. I'mpponu3 kpaxmaia.
B npobupky Haneiite 2 MJI KpaxMaJIbHOTO KieicTepa, J100aBbTe 6 MJI BOABI U
OCTOPOXKHO NpuiierTe 1 M cepHOM KUCIOThl. Kunsture cMech B TEUEHUH S5 MUH,
3aTeM HEUTpaIu3yiTe ee pacTBOPOM THAPOKCHIA HATpUA U J0OABBTE HEMHOIO
CBEXENPUroTOBIEHHOro ocanka ruapokcuaa meau (II). Copepxxkumoe mpoOHpku
BHOBb Harpeure.

BriBoasl
1. YTo mpouCXOOUT C KpaxMajoM IpU €ro HarpeBaHUU B MPUCYTCTBUU CEPHOM
KHUCJIOTHI?
2. O 4eM CBUIETENbCTBYET MOSIBJIEHUE 0CA/IKA 5KEJITOT0 U KPACHOTO LIBETOB?
3. Hanumwure ypaBHEHUS COOTBETCTBYIOIINX PEAKIUNA.

Bonpocs! u 3aganus:
1. JlokaxxuTe OMBITHBIM ITyTeM, YTO: a) Kaprodenb W Oenmblii Xyied comepkar
KpaxMmalr; 0) criesoe si0JI0KO COAEPIKUT TITFOKO3Y.
2. Onpenennure ¢ NOMOIIBK XapaKTEPHBIX PEAKUHUNA KaXIO€ U3 TPEX BEIIECTB -
KpaxMall, caxap, IJIFOKO3Y.
3. Xumuueckuid nuktanT. Kakue yTBep>kaeHus BepHbl? 1 BapuaHT — Kpaxman, 2
BapUaHT — LEJUIKOJIO3A.
DTO MOHOCaxapuJ.
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XOpoIIO paCTBOPUM B XOJIOAHOM BOJE.

DTO nonucaxapu.

B ropstaeit Bosie 00pa3yeT KICHKUI KOJIOUIHBIA PacTBOP.
BonokHucTo€ BEMECTBO.

[TopourkooOpa3Hoe BEIIECTBO.

Hcnonp3yeTcs 1715 MOJTYyYEHHUS BOJIOKOH.

[ToxpBepraeTcst TUAPOIU3Y.

Hcnonp3yeTcs a7 MOIyYeHHUs JIAKOB, KPACOK, UCKYCCTBEHHOTO IIEJIKA.
JlaeT cuHee okpalrBaHUE ¢ HOAOM (KaueCTBEHHAs PEAKIINS).

IpakTuueckoe 3ansaTue Nel0. (1 gac)
«CnoiicTBa 1 npuMenenne Mmbliia u CMC»»

Ilenp: Y3HATH CBOMCTBA MBUIA, CPABHUTH €I0 C CHUHTETUYECKUMHU MOIOIIMMHU
CpEICTBAMHU

Xoxa paboTsl:
Omnpit 1: «'uaponus mbiia». B mpoOupky ¢ pacTtBopoMm mblia Ao0aBbTe 1 Kamio
dbenondranenna. Uro npousouwio? [aite oObsicHeHHsT HAOIIOAAEMbIM SIBIICHUSIM.
Hanumure ypaBHeHHE rUApOIN3a cTeapara HaTpus (1oma).
OmnbIT 2. «OTHOLIEHNE MbLIa K CHJIBHBIM KuciaoTam». Hanelte B nmpoOupky 2 mi
BOJHOI'O pacTBOpa OOBIKHOBEHHOIO XO03sicTBeHHOro Mbuia. [IpubaBbTe Tyna
pa30aBJICHHYIO COJISIHYIO WM CEPHYIO KUCIOTY /10 00pa30BaHUs XJIOIbEB.
Kakoe BemiecTBo BbIMagaeT B BHUJAE XJIOMbEBUAHOrO ocajgka? OOBACHUTE 3TO
apiieHne. CoOCTaBbT€ YPAaBHEHHE pPEAKIMH B MOJIEKYJISIPHOM M HOHHOM BHJIE.
[ToueMy MBUIO TEpSET MOIOIIME CBOMCTBA B KUCIIOTHOM cpene?
Onwitr 3. «llomydyenne HepacTBOpUMBIX coieil». B mpoOupky Haneiite 1 mi
pacTBOp MbLia, 3areM pactBop cyibdara menu (II). OOwbscHUTE H3MEHEHUS.
CocTaBbTe ypaBHEHHUE PEAKLIUU B MOJIEKYJIIPHOM U HOHHOM BHJIE.
OneiT 4. «CpaBHEHUE CBOWCTB MbLIA U CHHTETHYECKHUX MOIOLIMX CPEACTB». B
IpOOMPKHU C PACTBOPAMM Mblja U CHUHTETHMUECKOIO MOIOUIETO CPEACTBa JOOAaBbTE
no 2 M kecTkol Bonbl (cosb Kanblusi). Yto Bel HabOmonmaere? CocTaBbTe
YPaBHEHHUE B3aUMOJICWCTBUS XJIOpUJA Kaiubliusg ¢ MbUIOM. Kakoil pacTBop He
yTpaurBaeT MOKOWIETO AEHUCTBHS B xkECTKOU Boae? 1louemy?
OnpiT 5: «CriocoOHOCTh MbLIa AMYJIBIUpOBaTh XHUpb». [lomecture 1-2 kamm
MOJICOJIHEYHOTO MacJia B IB€ MpOoOUPKH ¢ BoOH. J|00aBbTe B OIHY U3 HUX PacTBOP
CMC wu sHepruuHO BCTpsixHUTE 00e mpoOupku. Uto nHabmomaete? OOBSICHUTE
IIPOUCXOJISIIINE SBJICHHUS.

CocTaBbTe BBIBO/I.

[IucbMEHHO OTBETHTE HA BOMPOCHI:
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1. Bam npunuiock ctuparb TEMHBIE BEIIM C MBUIOM B KeCcTKOM Boge. Ilocne
CTUPKHM OCTajiCsl «cemoi» Haner. Kak ero ycTpaHuTh M 4TO clenarh, 4TOOBI
IPEOTBPATUTh €ro 00pa3oBaHue?

2. llouyeMy >KUPHYHO KOXKY, CKIOHHYI0 K BOCHAJIMTEIBHBIM IIpOLECCaM, HE
PEKOMEHAYIOT CIMIIKOM YacTO MBITh BOJOM C MBUIOM, XOTS MBLIO XOPOIIO
yIajsieT KOKHOE cajio U 00J1aJaeT aHTUCENTUIECKUM JICHCTBUEM?

3. Bo Bpemst BOB u B mocneBoeHHbI€ T0/ibl, KOTAa ObUT 1e(UIIUT MBLIA, JIOAU JJIS
MBITbsI BOJIOC MCITOJIb30BAJIM IPOLIEKEHHBIE HACTOU APEBECHOM 30Jbl. Kak MOKHO
OOBSICHUTH IPUMEHEHHE 30JIbI AJIs1 ATUX LEJIEH?

4. Bo Bpemst BOB Jlenunrpaj 0611 6JIOKUpOBaH THTIIEPOBIIAMH TIOYTH Ha 2.5 roja.
Bce 6b110 B JIeHUHIpajie 3a 3TO BpeMsi: TOJOJ, XOJI0Jl, HEXBAaTKa JIEKapCTB, HO HE
ObUT0 AHIeMUi UH(PEKIIMOHHBIX 3a00J€BaHUi. A TOMOIJIO JICHUHTPAIaM TO, 4TO
OHHM CaMM BapWJIM MBUIO KaK JE€3UH(PUUIUPYIOIIEE CPEACTBO U3 KUPOB PA3ITUYHBIX
YKUBOTHBIX — CO0OaK, KpbIC, KoIlleK. Kak JeHuHrpaAllsl MPOBOIUIIN TOT mpolecc?

IIpakTuueckoe 3ansitue Nell. (1 gac)
«PeaKl];l/Il/I NOJIMKOHJACHCAIMHUN aMUHOKMUCJIOT, 06p330BaHI/Ie IMPOCTBIX N
CJI0KHBIX 0€JIKOBBIX MOJICKYJD)

Peakuusi moNMKOHAEHCALIMH - 3TO MPOLIECC 00Pa30BaHUs BHICOKOMOJIEKYJISIPHBIX
BEILECTB U3 HU3KOMOJIEKYJIAPHBIX, UAYIIUI C BbIIEIEHUEM MOOOYHBIX POTYKTOB.
B oTiinume oT peakuuu noauMepu3alry 3TOT NPOLECC HE MOXKET ObITh OTHECEH K
TUIYy PEAKIIUN COCTUHEHUS.

JUis peakuuu TMOJUKOHACHCALMUM TakKe HEOOXOJUMO, 4YTOOBI MOJIEKYJIbI
MCXOJHOIO BEIECTBA MOIJIM pearupoBaTb HE MEHEE 4YeM C JABYMs JAPYIHMU
Monekyinamu. Ho 3To mocturaercst B JaHHOM Cilydae HE 3a CUET JBOMHBIX CBA3EH, a
Onaromapsi HaJU4YMIO B MOJIEKyJdaX HE MeHee ABYX (DYHKIMOHAJIBHBIX TPYIII
aTOMOB.

[IpumepoM TakoM peakuuu MOXKET CIYXKUTh YK€ M3BECTHBIM ITPOILIECC
oOpa3oBaHMs MOJUMNENTUIOB U3 aMUHOKUCIOT. AMHUHOKHCIOTBI - COEIWHEHUS,

—NH, 1 —CZ =
UMeroIre Be (QYHKIMOHAJIbHbBIE TPYIIIbL: “OH3a cuer sTHX rpymnn
MOJIEKYJIBl OJJHOM M TOM K€ aMHUHOKHCJIOTBI MOI'YT MHOTOKPAaTHO pearupoBaTh
Ipyr ¢ JApyrom, obOpasys Oosee KpyNHbIE MOJEKYJbI; MPU 3TOM BBIICISIETCS
nO0OOYHBIN MPOYKT peakinu - BOJA:
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Korma B momoOHOe B3aMMOJEHCTBHE BCTYMAIOT JBE MOJEKYJBI, IPOIECC
HaspIBaeTcs KoHaeHcarued. [lockoapky mpu 00pa3oBaHUM MaKPOMOJIEKYJIBI
MPOIIECC TMPOUCXOTUT MEXKIY MHOTHMH MOJIEKYJIaMH, PEaKIus Ha3bIBACTCS
ITOJIMKOHICHCALMEN.

Kak MbI yBUAMM najnee, NMOJUKOHJIEHCAIIMS aMHUHOKHUCIOT (OTIUYHBIX OT TEX,
KOTOpbIE 00Pa3yrOT MOJUNENTHABI U O€JIKW) UCTIOIB3YETCS TIPU MOJTYyYCHUH OYCHb
[IEHHBIX CHHTETUYECKUX BOJIOKOH, HAITPUMED, KarpoHa.

B peaknuro MONMMKOHACHCAIMM MOTYT BCTYMAaTh HE TOJBKO BEIIECTBA C
pasTuIHBIMHA (QYHKIIMOHATBHBIMY TPYTIIIAMHU B MOJICKYJIaX, KaK 3TO UMEET MECTO B
BEITIICTIPUBEICHHOM MTPUMEPE, HO U BEIIECTBA C OJIMHAKOBBIMH (DYHKITHOHATBHBIMU
rpymnmaMu. UToOsl P 3TOM MOTJIA HATH PEAKIHS POCTa MEMH, TPeOyeTcs OOBITHO
y4acTHe BTOPOTO BEIIEeCTBa, (PYHKIIMOHAIBLHBIE TPYIIBI KOTOPOTO OTIUYAIUCH OBl
OT TpYII, COJAEPXKAIIMXCA B TEPBOM BEIIECTBE, U MOINIK OBl C HUMH
B3aMMOJICUCTBOBATh. [IprUMEpOM MOXKET CIYX UTh MOJIUKOHACHCAIMs (eHona c
dbopManbIeruI0M, Ha OCHOBE KOTOPOH IMONYYarOT BeChMa PaclpOCTpPaHCHHBIC B
HacTosmiee BpeMs ¢eHonpopMaabaeruaHabie miacTMacchl. OO0 3TOM MBI y3HaeM
nanee.

Bomnpocs! u ynpaxHeHus

1. Hamummre dpopMyity Oeska, COCTOSIIIIETO U3 SMU Pa3IMUYHbIX AMUHOKHCIIOT.

2. Kakas peakius JeKUT B OCHOBE 00pa30BaHMs IIEPBUYHON CTPYKTYpHI Oeinka?

3. Uem mporecc oOpa3zoBaHusi Oeyka OTJIMYAETCA OT Mpolecca 00pa3oBaHUS

Kayuyyka, Kpaxmana?

IIpakTuyeckoe 3ausitue Nel2. (1 gac)
«IlBeTHBIE peaknu 0EJIKOB))

[{enb: M3yYnTh XUMUYECKHE CBOMCTBA OSITKOB.

PeakTtuBBI 1 000pyI0BaHNE: KYPUHOE SMII0, BOJIA, a30THAS KUCIIOTA, CYJIbdar
MeH, TUAPOKCHT HATPHsI, CyIb(haT aMMOHHUS, CTaKaH, TOpelika, TPOOHPKH

Xoj paboThI:
1. IIpuroroBeTe pacTBOp AUUHOTO Oenka Oe3 xenTka (20 mir Boasl + 3 mur Oeka).
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2. buyperoBast peakuus
K 3 mu pactBopa 6enka B mpoOupKe 100aBbTe paBHBIN 00bEM pacTBOpa IIECIOYH U
HECKOJIBKO KarleJb c1adoro pactBopa cyibdara meau. Uro Habmonaere?
3. KcanronporenHoBasi peakuus
K 1 ma pactBopa Genka B mpoOupke jgo0aBbTe 3-4 Kalid KOHIEHTPUPOBAHHOM
a30THOM kucJOTHI (!). UTto Habmonaere?
OCTOpO’XXKHO HarperTe cMech /10 KUIMEHHs W TOJJIepKUBAWTE €ro B TeueHue 1-2
MUHYT O W3MEHEHHUs OKpacku ocajka. llocne oxnaxkIeHHs CMECH OCTOPOKHO
n00aBbTE K HEM 1-2 MJT KOHLIEHTPUPOBAHHOTO PACTBOPA LIEJIOYH.
Yro BbI HaOIOMAIN?

Bomnpocs! u 3ananus:
1. Kakue n3mMeHeHus: MPOUCXOIAT B CTPYKType Oelika Mpu HarpeBaHuu? MeHsercs
JU ero mepBUYHas cTpykrypa? Kak HaspiBaeTcs mpolecc CBEpThIBaHHUS OeaKoB?
[Touemy cBepHyBIIHMIiCS O€JIOK HE pacTBOpsieTCs B Bojie?
2. Kak MOXXHO J0Ka3aTh HAIMYKE OCJIKOB B MUIIEBBIX MPOTYKTaX?
3. ITouemy TsKeIbIe METAJIbI ONACHBI IS 3J0OPOBBS?
4. Tloyemy mpu OTPaABICHUSAX PEKOMEHAYIOT NMPUHUMATh BHYTPb CHIPOM SIMUHBIN
0enok?

IpakTuyeckoe 3ansitue Nel3. (1 gac).
«Omnpenesenue 0eJIKOB B NPOAYKTAX MATAHUSD)

Llens: noka3arh HaIM4KUe OEJKOB B MUIIEBBIX MPOAYKTAX, U3YYUTh CBOKCTBA
OEJKOB.

OOGopyioBaHME ¥ PEAKTUBBL: KYypHUHBIM OEIOK, MOJOKO, BOJAa, PacTBOP
NaOH, pactBop CuSOg, 3TUHOBBIA COUPT, IPOOUPKH, IITATUB, MEPHBII LIMIIUHID,
XUMHUYECKHI CTakaH, CHOUPTOBKA, acOecToBas ceTKa, MNPOOUPKOAepKaTeb,
BOPOHKQ, CITMYKH.

Xoxa paboThr:

1. O6nHapy>xeHue Oenka B KypUHOM SIHIIE U MOJIOKE.

[IpuroroBsTe pacTBopa Oeinka. J{Jis 3Toro 610Kk KypuHOro siiia pacteopute B 150

MJI BoJbl. B ofgHy npoOupKy npuiieite 4 Mil pacTBOpa KypruHOTO Siilia, a B IPYTyIO

poOUpPKy — 4 MJI MOJIOKA U B KXyt TpoOupKy nodaBkTe 4 M menoun NaOH u

2 mu pactBopa cou CuSOa. [TosiBeHre xapakTepHOro pruosieToBoro

OKpAIllMBaHMsl YKa3bIBa€T HA HAJIMUUE OerKa.

2. PacTBOpenue 6eIKoB B BOJIE.

[TpuroTtoBbTe pacTBopa Oenka. st 3Toro 0eI0K KypHUHOTO SiIia pacTBopsoT B 150

MJ1 Bojiel. B mpobupky HanmmBatotT 4-5 M1 pacTBopa Oenka u HarpeBaroT 710

kuneHus. OXJaxaaroT coaepKuMoe Tpooupku. Pa30aBistoT Bojoii B 2 pasa.
KonTposnbHbIE BOIIPOCH

1. Kakre aMUHOKHUCIIOTHI, BXOJSIIINE B COCTaB OEITKOB, B3aUMOJICUCTBYIOT C

a30THOW KUCJIOTOU?

2. Kak noka3biBaeTcCsi HAJTM4YME TIENTUIHBIX CBsA3el B Oenkax?
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3. Kakne xummieckne COeIMHEHHS B OPTraHU3Me UCIIOJIB3YIOTCS JJISI CHHTE3a
0eJIKoB?
4. Kakve IBETHBIC PEaKIIMU JOKA3bIBAIOT HAIMYUE Oenka?

IpakTHueckoe 3ansaTue Neld, (1 gac)
«B3anMoCBA3b OPraHNYeCKNUX H HEOPraHMYECKUX BElIeCTB)

Ilenp: 3akpenuTh 3HaHUSA O B3aMMOCBSI3M HEOPTaHUYECKUX U OPraHUYECKUX
BEILIECTB.
MarepranbHblii MUpP, B KOTOPOM MBI )KUBEM U KPOXOTHOW YaCTHUYKOW KOTOPOTO
MBI SIBISIEMCS, €JUH M B TO e BpeMsi OeCKOHEYHO pa3HooOpaszeH. EauHCTBO M
MHOroo0pa3ne XMMUYECKUX BEIIECTB 3TOT0 MHUpa Haubojee SIPKO MPOSIBISIETCS B
IFEHETUYECKOW CBS3M BEIIECTB, KOTOpas OTPaXKaeTcs B TAaK HA3bIBAEMBIX
reHEeTUYEeCKUX psaax. Beinennm Hanbosnee XapakTepHble IPU3HAKU TaKUX PSAIOB:
1. Bece BemiecTBa 3TOro psiia AOKHBI ObITH 00pa3oBaHbl OJHUM XHUMHUYECKUM
anieMeHTOoM. Hampumep, psifl, 3alIMCaHHBIN € TOMOIIBIO CIETYIOIIMX (GOPMYIL:
Br, — HBr — NaBr — NaNO,,
HEJb3d CUWTATh TE€HETUYECKUM, TaK KaK B IMOCJIEIHEM 3BEHE 3JEMEHT OpoM
OTCYTCTBYET, XOTs peakuus 1y nepexona or NaBr k NaNOs sierko ocymectsuma:

NaBr + AgNO, = AgBrl + NaNO,.

OTOT psAZ MOT OBl CYMTATHCS TEHETUYECKUM PSOM DJIEMEHTa OpoMa, eciid Obl ero
3aBEpLINIIN, HATPUMED, TaK:

Br, — HBr — NaBr — AgBr.

2. BemectBa, o00pa3oBaHHBIE OJHUM W TEM K€ DJJIEMEHTOM, JIOJDKHBI
NpUHAAJIEKATh K pa3IMYHBIM KiaccaMm, T. €. OTpakaTb pas3Hble (OPMBI €ro
CYyILLIECTBOBAHMS.

3. BemiecTtBa, oOpa3yroliye reHeTUYeCKUM PsiJi OJJHOTO AJIEMEHTA, JOKHBI OBbITh
CBSI3aHbl B3auMonpeBpanieHussMu. [10 3ToMy Mpr3HAKy MOXKHO pa3yinyaTh MOJIHbIE
Y HETIOJIHbIE T€HETUYECKUE PAJIBI.

Hampumep, npuBeAcHHBIN BBIINIE TEHETUYECKHN psiag OpoMa OyAeT HEMOJIHBIM,
HE3aBEPUICHHBIM. A BOT CIEIYIOLINN PAIL:

Br, — HBr — NaBr — AgBr — Br,

y’K€ MOXHO paccMaTpuBaTh KaK MOJHBIA: OH HAYMHAETCSI MPOCTHIM BEIIECTBOM
OpOMOM U MM K€ 3aKaHUYNBAETCSI.

O6o0miasi  cka3aHHOE  BBINIE, MOXHO JaThb CIEAYIOIIEEe  OMpeeeHUe
IeHETHYECKOro psijia:

IFCHCTUYCCKUM HAa3bIBAIOT psAd BCIICCTB — Hp€)10T8,BPIT€J'I€I>i Pa3HbIX KJIACCOB,
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ABIAIOINNUXCA COCAUMHCHUAMHM OJHOI'O XHMMHYCCKOI'O JJICMCHTA, CBA3aHHBIX
B3aMMOIIPCBPAICHUSAMUNU W OTPAXKAIOIMIUX O6HIHOCTI> MMPOUCXOKICHUA IOTHUX
BCIICCTB UJIHN UX I'CHE3UC.

['eneTnueckas CBs3b — TMOHATHE Oosee oO0Iee, 4YeM TEeHEeTUYeCKUH psl,
ABJISIFOIIMNACS MYCTh W SPKHWM, HO YAaCTHBIM IPOSIBICHUEM ASTOM CBSI3U, KOTOpas
peanu3yercs Mpu JOOBIX B3aUMHBIX MPEBpAIEHUAX BelecTB. Toraa, O4eBUIHO,
TIOJT 3TO OTpE/ETICHUE TIOIXOIUT 1 TIEPBIN MPUBEACHHBIN B TEKCTE maparpada psi
BCIIIECTB.
Jnsi XapakTepUCTUKU TEHETUYECKOW CBA3M HEOPraHWYECKUX BEIIECTB MbI
pacCMOTpPUM TpU PA3HOBUJIHOCTH TEHETHYECKUX PAJOB: TECHETHYECKUU P
AJIEMEHTA-MeTajllIa, TEHETUUYECKUI PAJl dJIEMEHTa-HEeMeTasla, TEHETUYECKUN psifl
aJIeMEHTa-MeTalljla, KOTOPOMY COOTBETCTBYIOT aM(POTEPHBIC OKCHU M THIPOKCHU]I.
I. TI'enernueckuii panm snemMeHTa-mMeTaiuia. Hambonee OoraT BemiecTBamMH psijl
MeTalljla, Y KOTOPOIro MPOSIBIISIOTCA pa3Hble CTENEHU OKucIeHus. B kadecTe
npuMepa pacCMOTPUM T€HETHUUECKUM Pl JKeJle3a CO CTENEHSAMHU OKUCICHUS +2 U
+3:
Fe — FeCl, — Fe(OH); — FeO —> Fe —
JKEJIe30 XJIOPHA rHAPOKCH] OKCHJ IKeJIeso

xeneaa (I1) xemesa (I1) wxenesa (1I)
— FeCl; — Fe(OH); — Fe,03 — Fe.

XJIOpHJ TAAPOKCHU]L OKCHJT Hees0

wxedesa (I11) xeneaa (11I) sxenesa (1I1)

HamomuauM, 4To 17151 OKUCIIeHUs kee3a B xjopu xkenesa (II) nyxHo B3sTh Oosiee
CaObI OKUCIIUTENb, YeM JIJIS MOoaydeHus xjopuaa sxenesa (I11):

0 +1 2 0
Fe | 2HCl = FeCl, + H,,

| 2¢
HO
0 0 +3 -1
2Fe + 3Cl, = 2FeCl,.
(i13 ]

II. T'eneTnyeckuii psa dJIeMEHTa-HEeMeTallla. AHAJOTUYHO PsAIy MeTamia Ooliee
ooraT CBS3SMU PAJl HEMETAJIa C Pa3HBIMU CTETICHSIMHU OKHCIIEHUS, HalpuMep
TEHETUYECKUH Psifl CEPBI CO CTENEHAMM OKUCIIEeHUs +4 1 +6:

+4 -2 0
SO, + 2H,S = 2H,0 + 3S..
3any,[[HeHI/Ie MOJXCT BbBI3BATh JIMIIb HOCJ'ICI[HHﬁ HepeXOI[. ECHH BbI BBIIIOJIHACTC

3aJaHus TaKOoro Tuiia, TO pyKOBO}ICTByﬁTCCB IIpaBUJIOM: YTOOBI IMOJYYHUTD ITPOCTOC
BCUICCTBO M3 OKHCJICHHOI'O COCIAMHCHHUSA DOJICMCHTA, HY>KHO B3ATbH JIA ATOU oeian
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caMO€ BOCCTAaHOBJICHHOE €ro COEJUHEHUE, HampuMep JIETydyee BOJIOPOJHOE
coeJlMHEeHHnEe HeMeTasu1a. B Hamem npumepe:

[1o aT0M peakiuy B MPUPOJIE U3 BYJIKAHUYECKHUX Ta30B 00pa3yeTcs cepa.
AHaNOTUYHO JIJIS XJIOpa:

+5 = | 0
KCl0, + 6HCI = KCl + 3Cl, + 3H,0.

III. T'enernyeckuii psa  dJIEMEHTAa-METAJUIA, KOTOPOMY  COOTBETCTBYIOT
aM(pOTEpHBIC OKCUI U TUIPOKCHU, OYCHb OOTaT CBS3SIMH, TaK KaK OHU TPOSBIISIOT
B 3aBUCHMOCTH OT YCJIIOBUM TO CBOMCTBA KHCIJIOTBI, TO CBOWCTBA OCHOBAHHUS.
Hanpumep, pacCMOTpUM I€HETUYECKUI P ATFOMAHUS:

1)
_» NalAl(OH),]

COJIb

Al — Al,0; — Aly(SO,); —> Al(OH),

aMm(poTepHLIN COJIb aM(boTepHEIH AlC]s » Al
OKCH rMAPOKCH] COJIb
L T

B oprannueckoil XMMUU TakXke CleayeT pa3iuyarh OoJiee oOllee MOHATHE —
«TEHETHYECKas CBS3b» U 00Jiee YaCTHOE MOHATUE — «TeHETHYeCcKui psia». Eciu
OCHOBY TE€HETHYECKOTO pPsiia B HEOPraHMYECKONM XMMHM COCTaBISIOT BEILECTBA,
00pa30BaHHbBIC OJIHUM XUMHUYECKHM 3JIEMEHTOM, TO OCHOBY T'€HETUYECKOTO pPsijia B
OpPraHUYECKON XMMHU (XUMHUH YTICPOJHBIX COSAMHEHUI) COCTABIIAIOT BEIIECTBA C
OJIMHAKOBBIM UYMCJIOM aTOMOB YTJIepoJia B MOJeKyJse. PaccMoTpuMm reHeTnyeckuit
PSA OPraHUYECKUX BEHIECTB, B KOTOPHIN BKIIOYMM HAMOOJIBIIEE YUCIO KIACCOB
COECIVMHEHUN:
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npeaeyibHbIe OJ{HOATOMHBIE CITHPTHI

rajaoreHoajJKaHbl (_> aJIKeHEbI ﬁ AJNKHHBl ——> aJblAernjbl

|

aJIKaHbl

AMHUHOKHCIOTHI «— lajIoOreHo3aMelleHHble «—— IIpejeJibHbie

KapboHOBEIE OIHOOCHOBHBIE
KHCJIOTHI KapboHOBBIE
KHCJIOTHI
[OJIANI eI THABL
Hanpumep:
/ i i \
10
XJIOPOTaH 3'ren 9THH —»> JTaHAJb
5 Hs 7'
1 7
aTaH 4
12 11
AMMHOITAHOBAA <¢— XJIOpaTaHOBaA «——  9TaHOBad
KHCJIOTA KHCJoTAa (vrcycHas)
18 l KHCJI0TA
MOJHIENTH

KEDKI[Oﬁ uH(I)pe COOTBCTCTBYCT OIIPCACIICHHOC YPABHCHHUC PCAKIINU:
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C,Hg + Cl, —— C,H,Cl + HCl;
H,0
. C,HCl + KOH — C,H,0H + KCl;
. C,H,OH + [0] — CH,CHO + H,0;
. CH,CHO + Ag,0 —— CH,;COOH + 2Agl;
. C2H6 ’é'_% CZH4 < Hz;
. C,H, + H,0 &2 C,H,OH;
. CoHg % C,H, + 2H,;

t, Kar.

. C,H,, + H,0 ™ CH,CHO;
. C,H;Cl — - C,H, + HCl;
10. C,H, 2= C,H, + H,;
2'. C,H,OH + HCl 122 C,H,Cl + H,0;
8’. CH;CHO + H, &= C,H,OH;
5'. C,H, + H, 2= C,Hg;
6’. C,H,0H > C,H, + H,0;
9. C,H, + HCl — C,H.Cl;
10,. C2H2 + H2 _—)(Mi C2H4:
P
11. CH,COOH + Cl,—* CH,Cl—COOH + HCl;
12. CH,CICOOH + 2NH,, ,, —> NH,CH,COOH + NH,Cl;

depMeHTRI

© 00 N OO ot B Wk =

[lon ompenesneHre TEHETUYECKOTO psifa HE MOJIXOAUT TOCJICAHUN TMepexon —
oOpasyercst MPOAYKT HE C ABYMSI, 2 C MHOYKECTBOM YTJIEPOJIHBIX aTOMOB, HO 3aTO C
€ro MOMOIIbI0 HanboJiee MHOTO0OpPa3HO MPECTaBICHBI T'€HEeTUYeCKue CBsi3u. U
HAaKOHEll, TMPUBEAEM MPUMEPHI TEHETUYECKOW CBSI3M MEXKIy KiaccaMu
OpPraHMYECKUX U HEOPraHMYECKUX COEOUHEHHU, KOTOPBIE JI0KA3bIBAIOT €IMHCTBO
MHUpa BEUIECTB, T'Jle HET JEJEeHHs Ha OPraHMYeCKUEe U HEOPraHMYEeCKUE BEIECTBA.
Hamnpumep, paccMoTpuM cxeMy MOJTy4YeHUs] aHWJIMHA — OPTaHU4YECKOro BELIECTBA
U3 U3BECTHSIKA — HEOPraHMYECKOr0 COCTMHEHUS:
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1
CaCO; —— Ca0 —%— CaC, —2— C,H, ——
kapbonar OKCHJ Kapbua aneTuyIes
KaJabIus Kanbnus Kaabluusa
5 6
—— CgHy —>> CgH,NO, —°—> C HNH,.
OeHs3ou HUATPOOEH30)1 AHWJIWH
Bocnons3zyemcest BO3MOKHOCTBIO [MOBTOPUTH Ha3BaHU peakiuu,

COOTBETCTBYIOIIUX MPEIJIOKEHHBIM MTEPEX0/1aM:
. O0XUr U3BECTHAKA:

CaCO; —— CaO + CO,T.

. BoccraHoBneHue okcua KajabIus B KapOuI:

Ca0 + 8C —— CaC, + COT.
KOKC

. I'mpponm3 kapOuma KambIus:

CaC, + 2H,0 = Ca(OH), + CZHZT.

. Tpumepwuzarus aneTuicHa:

3C,H, —*==, C.H,.

. HurpoBanue 6enzouna:
H;80 (oua
. BoccranoBnenue Hutpoben3ona B anwimH — peakius H. H. 3ununa:
Fe + HCI
CeH,NO, + 6[H] ——— C4H;NH, + 2H,0.
Bonpocs! u 3aganus

1. 3anummre YpPpaBHCHUA peaKuHﬁ, HIUTIIOCTPUPYHOMIUX CICAYIOIINUC ITPCBPAIICHHA:

0
a) C—> CH, —> C,H, — CH:,—C(H—) CH,COOH —>

—>CH C/O — C,H.OH — C,H
—— 7 _) ;
3 \0—02H5 2775 2774

0
6) C—> Al,C;— CH,— CH,0H — H—C_ —>

H
i H—C/O —CO
NOH ~

8) C — CaC, — C,H,— C0, —> C,H,,0; —> C,H.OH —>

0
—> CH,— c(H — CH,COOH —> CO,—> C.
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JIABOPATOPHBIE OIIbITBI

JlaGoparopHbIil ONIBIT
«Peaknyu HOHHOT0 0OMEHAa»

[enb: paccMOTpeTh ciy4yaW, KOTJAa PeaklMd MOHHOTO OOMEHa JOXOIAT JI0
KOHIIQ, HAYYUTbCA COCTaBIATh Y XP (MOJNEKYIsSIpHbIE, IMOJHBIE W COKpAIICHHBIE
WOHHBIE) U JIeJIaTh BHIBOJIBI.

OO6opynoBaHKe U PEaKTUBBI: MPOOUPKH, epKaTelb Al TPOOUPOK, pacTBOP
consinot kucnotel HCI, pactBop cepnoii kucinotrel HoSOs, rugpokcun Harpus
NaOH, men, denondraneun, cyabpar meau CuSOa.

Xoj paboThI:
1. B npoGupKy noyio’kute HeOONbIION KycoueK Mela U J00aBbTE pacTBOP COJISTHOM
KHucJIoThL. UTto 3ameuaere? Kakoi ra3 BeigensaeTcs?
2. B mpoOupky HaneiiTe 2-3 M1 pacTBOpa MIEJI0YU U J00ABBETE HECKOJIBKO Karenb
¢denondranenna. 3arem nobaBeTe 1-2 M1 cepHOil kucnotel. Yto HaOmromaere?
[Touemy pactBop obecuBeTHiica?
3. B mpoGupky ¢ 2-3 mu pactBopa cyibdara Meau mpuieite 1-2 M pacTBopa
niesnoun. Yro Habmronaere?
4. OObsicHUTE pe3yapTarbl HAOMIONCHUI, HANUIIWTE YpPaBHEHUS pEaKUUd B
MOJIEKYJIIPHOM, OJTHOM U COKPAIIEHHOW HOHHOU (popMax.

ChopmynmupyiiTe o01mmii BEIBOJ 10 pabote, yoepute cBoe padbodee MeCTo.

JlaGopaTopHbIii ONIBIT
«CBOMCTBA M MOJIyYEeHHE COJICH

Ilenb: BEIICHUTD YCJIOBUSI TPOTCKAHUS XUMHUYECKHX PEAKIUH MEXIy
pacTBOpaMH SJICKTPOIUTOB IO KOHIIA.

PeaktuBbl u oOopynoBaHue: mnpoOupku, crakan c¢ HpO, cynbdar menw,
KapOOHAT KaJbIHs, XJIOPUA Oapusi, THIPOKCHI HATPHsI, KA M KaJIAs, COJISTHAS
U CepHasl KUCJIOThI, METAUTMYECKHUE Meb (ITPOBOJIOKA), LIMHK M YKeJIe30 (CTPYXKKA),
JaKMYC.

Teopernyeckas 4acCTh:

Conmu — HEOpPraHWYECKHE COCAMHEHUS, COCTOSIIME W3 HWOHOB MeTajla H
KHCIIOTHOTO OCTaTKa.
PacTBOpHMBIC cOMTH TUCCOIUPYIOT B BoaHBIX pacTBopax: KCl = K™+ CI,
K2S04 = 2K* + SO4%,
XapakTepHbIMU IS COJIEN SIBIISFOTCS PEAKUIMU B3aMMOJIECMCTBUS CO LIEIOYAMHU, C
KHCIIOTaMH, IPYT C IPYTrOM U ¢ OoJiee aKTUBHBIMU METaJlJIaMH.
B 3aBucHMOCTH OT cOCTaBa pa3iMyaroT CICAYIOIIUE BUIbI COJIEH:
e Cpennre — 00pa3yroTCs TIPH TTOJTHOM 3aMEIICHUU HOHOB BOJOPO/Ia B MOJIEKYJIaxX
KHUCIIOTHl HOHAMU MeTalula (HarmpuMmep, cynbdar Harpus Na2SO04, docdar nHarpus
NasPOa4);
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e Kucnbie — 00pa3ytoTcst py HEMOJIHOM 3aMEIlIEHUH HOHOB BOIOPOJIa B MOJIEKYJIE
KHCJIOThI HOHAMH MeTajuta (Hanpumep, ruapocyiabdar Harpus NaHSOa).
Jlucconuariust KUCIbIX COJICH MPOMCXOIUT coracHo ypaBHenuto: NaHSO4 = Na* +
HSO4".
e OCHOBHBIEC — 00pa3yIOTCs MPH 3aMEIICHUU THIPOKCUIIBHBIX TPYHI KUCJIOTHBIMU
OCTaTKaMH HE MOJHOCTHIO (Hampumep, okcuruapoxiaopua maraus MgOHCI);

Xoj paboThI:
OmpiT Nel. B3anmogeiicTBUe KUCIIOT ¢ META/UIAMU.
B npobupky nomecTtuTs rpaHyily LHHUHKA, HAJUTh 2-3 MJI pPacTBOpa COJSIHON KHCIIOTHI.
[ToBrOpUTH OMBIT B Jpyrol mnpoOUpKe, 3aMEHUB PACTBOP COJITHOM KHCIOTHI
pacTBOPOM CEPHOU KUCIIOTHI.
B Tpetbto npoOUpKy MOMECTUTh MEAHYIO IMPOBOJIOKY WJIM MEIHbBIE CTPY>KKU, HAIUTh
2-3 M pacTBOpa COJITHOM KUCHOTHL. Eciy mpu3HakoB peakiuu HET, MONpoOOBaTh
MOJIOTPETh COACPKUMOE IPOOUPKH, HO HE KUTISTUTD.
B dyerBepToli mpoOHMpKe MPOBECTH PEAKIUI0 MEXAY MEIbI0 U PacTBOPOM CEpPHOMU
KUCIOThL. Hamucarh ypaBHEHHS] COOTBETCTBYIOIIMX PEaKUi U OOBSICHUTH MPUYHHY B
clTydae, eCJIM PeaKIusi OTCYTCTBYET.
OmnbiT No2. B3auMozencTBue 0CHOBAaHUM C KUCIOTAMMU.
B omny mpobupky ¢ rugpokcunom meau (II) (momyuuts crnuBannem CuSOs4 u
NaOH), no6aBuTh pacTBOp COJIIHOM KHCIOTBI, B JIPYI'YI0 - PAacTBOpP CEpPHOMU
KUCIOTBL. YTO mpoucxonut?
B Tperbio mpoOUpKy HAJIUTh PacTBOP TMAPOKCUAA Kajdblus, 100aBUTh 2-3 Karu
pacTBopa jakMyca. B 3Ty ke npoOupky J00aBHUTh MO KaljisiM pacTBOP COJSTHOU
KHUCJIOTBI, BCTPSIXUBAS MOCJIE I00ABICHUS KaXI0U KarlIu.
B derBepTyo mpoOMpKYy HaJIWTh PACTBOP THAPOKCUIA Kaiblus, M00aBUTH 2-3
KaIUId pacTBopa jJakmyca. [[puimBars No KaruisiM pacTBOP CEPHOM KUCIIOTBHI.
Hanucare ypaBHEHUsI COOTBETCTBYIOLIMX PEAKLUN B MOJEKYISIPHOW U HMOHHOU
dbopme.
OmnswiT Ne3. Bzaumogeiicteue cynbdara menu (II) ¢ xxenezom.
B3saTe nBe mpoOupku. B kaxIyio M3 HMX HaJduTh Mo 4-5mul pacTBopa cyibdara
meau (II). OnHy mcnonp30BaTh B KayecTBE «CBUIETENs». Bo BTOpyro mpoOHpKy
HachINaTh HEMHOT'O JKeNe3HbIX omwioK. Ilepememars conepkumoe MpoOHPOK A0
Tex nop. [loka He uCYE3HET CUHsS OKpacka pacTBopa. IIpukocHyTbCsS pykol K
HIKHEN yacTu npoOupku. YUto omrymaere? OT@uiIbTpoBaTh pacTBOP U CPABHUTH
1BeT (PUIIBTpaTa ¢ UBETOM MCXOAHOTO pacTBopa. Hanmucars ypaBHEHHE peaKLMH.
OmnbiT Ne4. B3anmonencTBre coyen ¢ KUCIOTaMU.
Hanute B ipobupky 1 mu pactBopa xiopuaa Oapusi. [[puauTe kK HeMy HECKOJIBKO
Karelib pacTBOpa CEPHOM KUCIIOTHI.
Bo BrOopyto mpoOMpKy aKKypaTHO TIOJIOKUTh HEMHOTO KapOOHaTa KaJbIIus,
MPUIUTH HECKOJBKO Kareb COJISTHON KUCIIOTHI.
Hanucats ypaBHEHHS peakiiuii B MOJICKYJISIPHON M MOHHOU (hopMax.
OmnbiT NeS. BzanmojielicTBUE COJIEH CO MIETOYaMH.
B nBe mpobupku Hammth, o 1 Mu pactBopa cyibbara meau (II). B mepsyro
npoOUpKy J00aBUTh HECKOJIBKO Kareslb pPacTBOpa TUAPOKCHUIA HATpUs, a BO
BTOPYIO - CTOJIBKO K€ Karleslb TuIpoKcua kanus. Hanummre ypaBHeHUE peakiui.
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3akmroueHne: Hamwmmre ypaBHEHUS peakilMi MOHHOTO OOMEHa, CHEIIaiTe
oO11IMii BBIBOJ IO paboTe, yoepuTe cBoe pabouee MeCTo.

JlaGoparopHbIii ONIBIT
«Peaknuu 00MeHA B BOAHBIX PACTBOPAX JIEKTPOJIUTOB)

Llenb: BBIICHATD YCJIOBUSL TPOTEKAaHUS XUMHUYECKHX PpEAKUUN MEXKIY
pPacTBOPAMH 3JIEKTPOIUTOB 10 KOHLIA.

PeaktuBbl u oOopynoBanue: mpobupku, crakan ¢ H»O, cynbdar maraus
MgSQO,, kapbonar xamust K,COs, kapbonar Harpus NayCOs, ruapokcu HaTpus
NaOH, consnas kucnota HCl, azornas kucinora HNOs, dhenondranens.

Xoj paboThI:

Omnbit Nel. ITepBoe ycinoBue — BhIAJCHUE OCAJIKA.

B npoOupky npurotoBsTe 1 mi1 pactBopa cyiabdara Maraus. JJob6aBsre kK Hemy |

MJI pacTBopa KapOonara kanus. Cremnaiite BbIBOJ, UTO HaOOaeTe.

CocTaBbTe ypaBHEHHE PEaKMd HOHHOTO OOMEHA MEX/y B3ATHIMH BEILIECTBAMHU.

OmneiT Ne2. Bropoe ycnoBue — BBIJIEICHHE ra3a.

B npoOupky npuroroBeTe 1 Mi pactBopa kapOoHnara Harpus. llpuneiite k Hemy

HECKOJILKO Karejb a30THOM KUCIIOTEI. CaeraiTe BBIBO, YTO HAOIIOIacTe.

CocraBbTe ypaBHEHHUE PEAKIIMM HOHHOTO 0OMEHA MEX/1y B3SITBIMU BEILIECTBAMMU.

OmnpiT Ne3. Tpetbe ycnoBue - 00pa30BaHUE BOJBI.

B npobupky Hanelite 1 My pacTBOpa r'MIpPOKCHIa HATPUS U 100ABBTE HECKOJIBKO

karnenb (Qenondranenna. Kakoro mBera momyuumics pactBop? Jlamee K

MOJIyYEHHOMY PAacTBOPY J100aBbTE HECKOJIBKO Kallelb COJMISIHOM KUCIOThI. Caenaiire

BBIBOJI, YTO HAOJII0IaeTe.

CocTaBbTe ypaBHEHHE PEaKMd HOHHOTO OOMEHA MEX/y B3AThIMH BEILIECTBAMHU.
3axmouenue: Hamumure ypaBHEHHs peaklMyd MOHHOTO OOMEHa, cienaiTe

oO1muii BBIBOJ 110 paboTe, yoepuTe cBoe pabouee MecCTo.

JlaGoparopHbIii ONIBIT

«Omnpenenenue pH pacTBopa cosein»

[enb pabOTHI: HAYYUTHCS ONIPEACIISITH CPELY PACTBOPOB COJIH.

PeaktuBel u o0OOpymOBaHHWE: INTAaTUB C NPOOMPKAMHU; WHAUKATOPHI:
dbenondranenH, METUIOBBIN OpaHKEBbIH, JIAKMYC, YHUBEpCaJbHAS UHAUKATOPHAS
Oymaxkka, pactBopsl cojieit Ba(NOs)z; KoCOs; (NH4)2COs3; Alx(SO4)s3

Xon paboThI:
1.McnpiTaliTe pacTBOpHI COJIEH C MOMOIIbIO MHAUKATOPOB. CpaBHUTE HU3MEHEHUE
1BEeTa C 3TAJIOHHOW mmiKanoil. Onpenenute 3HaueHue pH pactBopos. Hanumure
ypaBHEHUS PEAKIMi TUAPOIN3a B MOJCKYISIPHOW U MOHHOM dopmax. PesynbraTs
oopMHTE B BHJIC TAOIHUIIHI.

B&(NOg)z K2C03 (NH4)2003 A|2(804)3

METUIIOPAHK
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dbenondranenn

JAKMYC
cpelia pacTBopa

ypaBHEHUE TUJIPOIIU3A

CdopmymnupyiiTe o0l BRIBOJ IO padoTe.

JlaGoparopHbIii ONIBIT

«CBOHCTBA METAJLJIOB))

Lens: 3akperuieHne 3HaHUM 1O Teme «MeTauibl», 3aKperyieHue yMEHHM
MPAKTUYECKH OCYIIECTBIIATH MOCIEA0BATEIbHbIE PEBPALLIEHUS BEILIECTB.
O6opynoBaHe U PEAKTUBBI: MITATUB C MPOOUPKAMU, PACTBOPBI THAPOKCUIA
HaTpusl, xaopuaa xkenesa (III), xmopuna amoMuHUS, XJIOpUAA KalbLUUs, CylTb(paT
xene3a (III), cynedar Harpusa, cynpdar amromunusa, xiaopun menu (1), xmopun
xenesa (I11), mopomok okcuaa menu (1), consiHass KuciaoTa, OKCUJ Kajablvs, BOJA,
pacTBoOp kapOoHata HaTpusi, okcuj xxenesa (I11), cynsdar menu.
Xon pabotsl: [lepBblil BapHaHT BBIMONHIET U3 KAKIOM 3a7add MpUMeEp a,
BTOpOI1 — ripumep O.
NucTpykums
1. IlpoBenute Teopernueckuit aHanmu3. OTOEpUTE PEAKTUBBI, KOTOPbIE BaM
noTpedyroTcst JUIsl PEHICHUs YKCIIEPUMEHTAIbHON 3a/1a4H.
2. Hanmmmre ypaBHEHUE PEAKIUN.
2. CocraBbTe IUIaH 3KcrepuMenTa. OCyIecTBUTE €ro.
4. Onumure U 00BSICHUTE HAOIIONEHUS.
5. Chopmynupyiite BBIBOJ, IO padoTe.
3amaua 1. Onpenenure, B Kakoil poOUpPKE HAXOUTCS PAaCTBOP KaXKIOM U3 COJICH:
a) xsopuaa xenesa (I1I), xmopuna anroMuHusI, XJI0pUIa KaabIUs.
0) cynbdar xenesa (I11), cynbdar nHatpus, cyabdar amtoMUHUS.
3anaua 2. Mcnonb3ys HEOOXOUMBIE PEAKTUBBI, TOTYYHUTE:
a) xaopua menu (II)
0) xmopu xenesa (I11)
3amaua 3. [IpoBeauTe peakiuu, ¢ MOMOIIBIO KOTOPBIX MOXKHO OCYHIECTBUTH
CJIEYIOLINE TIPEBPALLECHHUS
a) CaO — Ca(OH), — CaCOs
6) CuCl; — Cu(OH); —CuO
Ybepure pabodee MECTO M MO HMTOraM IPOBEICHHBIX OIIBITOB, CIACIANTe
BBIBOJIBI.

JlabopaTopHbIi ONBIT

«CBoliCcTBAa HEMETAJIJIOBY

Ilenb: 3akperieHne 3HaHUM N0 TeMe «Hemeramibl», 3aKperyieHne yMEHUN
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MPAKTUYECKU OCYIIECTBIIATH MOCIEN0BATENbHbBIC TPEBPAILICHUS BEUIECTB.

OO6opynoBaHKME M PEAKTUBBI: IITATUB C MPOOUPKAMH, pACTBOPHI KapOoHAaTa
HaTpusl, xjopuaa Oapusi, amMMuaka, NEpMaHTaHara Kajius, cylb(ara HaTpus,
coJsiHoM kucnothl. CepHasi kucnota(koHI). Jlakmyec.

Xoj paboThI:
OmnpiT 1. Conu yroibHOM KUCIIOTHI.
[Tonydyenune ManmopacTBOpuMoOro kapoonara 6apus. B 2 npoOupky nHanelite 1-2 mi
pacTBOpa KapOOHaTa HATpPHUs U NpHIIEHTE MPOOUPKY pacTBOp coiu Oapus. Kakoro
1BeTa ocagok Bel momyunnu?
K momydyeHHOMY oOcanky IpuienTe 2-3 Mil pacTBOpa YKCYCHOM KHCIOTBL. UTO
HaOmonaetcs? [loueMy momydeHHbIN KapOOHAT pacTBOPHIICS B YKCYCHOM KUCI0TE?
HanummuTe ypaBHeHUs peaknmii 0Opa3oBaHMsI W pacTBOpeHHs ocanka. Caenmaiite
BBIBOJ] O TOM, KaK MOYKHO OTJIMYUTH KapOOHATHBIE OPOABI OT APYTUX MOPOJ?
OmneiT 2. CBOMCTBa aMMHUaKa.
a) Haneiite B mpoOupky 1-2 mi1 BOIHOTO pacTBOpa amMMuaka u J100aBbsTe B Hee 1-2
Kaluii JakMmyca. B kakoil 1nBer oxpacutcs pactBop? Kakumu KUCIOTHO-
OCHOBHBIMHU cBoricTBamu obnagaeT NH,OH? Hamummre ypaBHeHHE AucCOIMAIIAN
TUAPOKCHIA AMMOHUS.
B) B npobupky Hanedite 1-2 wmin pactBopa KMnOs U CTONBKO ke
KOHIEHTPUPOBAHHOIO pacTBOpa aMMmHuaka. CMech clerka nogorpeinTe Haj ra3oBou
ropenakoi. YTo mpon3o1uio ¢ OKkpackou pacteopa? Hanummure ypaBHEHHE peakny,
YUHUTBIBASA, YTO 00pa30BaICs a30T U HEPACTBOPUMBINA B Boje okcu mMapranua(lVv) —
MnO,. CocraBpTe CcxeMy 3JEKTPOHHOTO OajlaHCca M yKaXKUTe, KaKhue CBONCTBA
MPOSIBJISIET aMMHAK B 3TOM PEaKIuu.
OmneiT 3. KauecTBeHHas peakuus Ha Cylnb(haT-uoH.
Harnelite B mpoOupKy HECKOJBKO Karejilb pacTBOPUMOM COJUM CEPHOM KUCIOTHI U
no0aBpTe pacTBOp xjopuaa Oapus. 3anuiiuTe HAOMIONEHUS W YKAXKUTE I[BET
BBINIABIIETO Ocajka. Hamuiinre ypaBHEHHE peaklUMH B MOJICKYJISIPHOM M MOHHO-
MoliekynsapHoit popmax. Jlob6aBeTe B mpoOupky 1-2 M pacTBOopa COJISTHOU
kucinoTel. HaGmiomaercss nm  pactBopenue ocangka? CpenaidiTe BBIBOA 110
pe3yJibTaTaM OIIbITA.
OmnwiT 4. Jleruaparupyroiiee 1eHCTBUE CEPHOM KUCIOTHI.
CTexJIIHHOM TMaJIOYKOM, CMOYEHHOW KOHIIEHTPUPOBAHHBIM PACTBOPOM CEpPHOM
KUCJIOTHI, HAMWIIUTE 4YTO-HUOYIb Ha TOJOCKEe (UIBTPOBAIBHON Oymaru.
OcTopoxkHO Harpeiite Oymary, Hampumep, HajJ IUIAMEHEM COUPTOBKU. YTO
HaOmonaercsi? OOBSCHUTH HaAONIOaeMoe SIBJICHHWE, UMesl B BHUJY, 4YTO OOIIas
dopmyna kinerdarku (CsHi206)N, a mouepHeHHe Oymaru CBA3aHO C 00pa30BaHUEM
yriieposa.

Ybepute pabouee MECTO U MO MTOraM MPOBEICHHBIX OIBITOB, CIEIalTe
BBIBOJIBI.
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