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BBEJAEHHUE

[lenpto  ocBoeHMsI  AUCUMIUIMHBI  «OpraHuyeckas XHUMHUS»  SBISETCA
dopMupoBaHrue y OOYyYalOIIMUXCS COBPEMEHHBIX 3HAHUI, YMEHHWH U HABBIKOB II0
OpPraHUYECKOM XUMHUU ISl UCTIOIB30BAHUS IPU PEIICHUH MPO(ECCUOHANBHBIX 33/1a4;
TOTOBHOCTh MCIIOJIb30BaTh MOJyYEHHBIE 3HAHUS, YMEHMSI U HaBBIKU, NIPU U3YYEHUU
HOCIEAYIOUINX TUCHUIUIMH €CTECTBEHHOHAYYHOTO M NPOQECCHOHAIBHOTO ILIHMKIIOB
MTOATOTOBKHU.

3ajavyaMu U3y4YeHUsl JUCLHUIUIMHBI SBIISTIOTCS

- MU3y4YeHHE TPUHIUINOB KiIaccu(UKAIMKM, HOMEHKIATYphl, CIOCO00B
HOJTyYeHUSs], B3aUMOCBSI3U MEXY CBOMCTBAMM, CTPOEHUEM U 00JIaCTAMU IPUMEHEHUS
OpraHUYECKHUX BEIIECTB;

- MpUOOpPETEHUE HABBIKOB MPOBEACHUS 3KCIEPHUMEHTAIBHBIX HCCIEAOBAHUM,
aHajM3a TMOJYYEHHBIX PE3yJbTaToB M 0e30macHod paboTel B JabopaTopuu
OpraHUYECKON XUMUU;

- (opmupoBaHue 0a30BBIX 3HAHUI, YMEHUI M HAaBBIKOB ISl MPAKTUYECKOTO
pelieHus npoecCHOHANBHBIX 3aau.

HenpemMeHHbIM yCIIOBUEM YCIIEIIHOTO YCBOEHUS NUCHMIUIMHBI «Oprannyeckast
XUMUSD» SIBISIETCS BBIIOJIHEHHE JAOOPATOPHOTO IPAKTUKYMA.

B pe3ynbpTaTe 0cBOeHUs 1JaOOPAaTOPHOIO MPAKTUKYMA CTYJIEHT JO0JKEH:

3HaTh: MPUHLMIIBI KIaccU(UKaAMK, HOMEHKJIATypy, CTPOEHHE M CBOMCTBa
OCHOBHBIX KJIACCOB OPTraHMYECKUX COEIUHEHUM; KIaCCU(PUKALMI OPraHUYECKHX
peaKiMii; OCHOBHBIE METOJIbl CHHTE3a OPTraHUYECKUX COCTUHEHUH.

YMeTh: ucnonb3oBaTh 0A30BbIE 3HAHUSI CBOMCTB OPraHMYECKUX COEAMHEHU B
1a60paTOPHOM M MPOU3BOICTBEHHON ITPAKTHUKE.

BiageTs: MeTO1aMU OLIEHKH CBOMCTB MUILEBOTO CHIPbhs, TPOYKTOB IUTaHUS HA
OCHOBE. UCII0JIb30BaHUS (PYyH/IaMEHTAJIbHBIX 3HAHUW B 001aCTH OpraHUYECKON XUMUU;
npaBuiIamMu 0e30macHoOi padboThl B XUMHUYECKOW JJaO0OpaTOpHHu.



1. OBIIME OPTAHU3NOHHO-METOJJNYECKHUE YKA3AHUS

Ta6nuna 1. TemaTudeckuii rian nadopaTopHbIx padot (JIP)

Howmep KomnuectBo
nabopa- Tema quCIUILINHEI vacos JIP
TOpHOH HanmenoBanwue n1abopaTopHOi paboThI OYH. 3a04.
paboThl dop. dop.
00yH. 00yH.
1 Hekoropsie N3ydenne CTpOEHUs OpPraHMYECKHUX 2
TEOPETUUECKUE COEIUHEHUN N0  LEHTPOCTEPKHEBBIM
IIpEICTaBICHUS B | MOJEIAM
OpPraHUYECKON XUMUHU
VYrinesonopozsl N3yuenne crioco0oB MosydeHus U pu3nKo- 4
XMMHYECKUX  CBOMCTB  YIVIEBOJOPOAOB
(ankaHOB, aJIKEHOB, aNKUHOB). [IpoBeneHue
KAaueCTBEHHBIX PEaKLIMH
2 I'mapokcucoeaunenus | M3yyenue (pU3MKO-XUMHUYECKUE CBOWCTBA 6 3
TUIPOKCUCOETMHEHUH (cniuproB u
¢denonor). IlpoBenaeHHEe Ka4eCTBEHHBIX
peakuuii
3 OxkcocoennHeHus N3yuenune ciocoOoB nosrydeHust 1 Pu3nKo- 3
XUMHUYECKUX CBOMCTB OKCOCOEIMHEHMM
(amberHIOB W KETOHOB), IPOBEACHUE
KAaueCTBEHHBIX pPEaKLUn
Kap6onoBeie kucnotel | M3yuenne (uU3MKO-XMMUYECKHMX CBOWCTB 4
U UX [IPOU3BOHBIE KapOOHOBBIX KHUCJIOT 8
4 I'MIpOKCUKUCIIOTHI W3yuenne (QU3MKO-XMMUYECKUX CBOWCTB 3
TUIPOKCUKUCIIOT
AMMHOKHCIIOTBI N3ydyeHne QU3NKO-XMMHUYECKUX CBOMCTB 4
aMUHOKHCIIOT, MPOBEIECHNE KaueCTBEHHBIX
peakuuii
5 IIBetHbie peakuuu Ha | [IpoBeneHMe LBETHBIX peakiuil Ha OeNKU U 2
Oenku U | aMUHOKHCIIOTBI
aMUHOKHCIIOTBI
benku N3yueHue pacTBOPUMOCTH M PEAKLUN 4
OCaXKIEeHUs OEIIKOB 9
6 VYrieBoibt N3ydyeHne QU3NKO-XMMHUYECKUX CBOMCTB 6
yTJI€BOAOB (MOHO-, M- ¥ TIOJMCAXapHUIOB),
IIPOBEJICHUE KaUECTBEHHBIX PEAKIIUI
7 JInnn el N3ydyeHne QU3NKO-XMMHUYECKUX CBOMCTB 6
munuaoB.  [IpoBeneHne  KauecTBEHHBIX
peakuuii Ha HaJIU4YuEe HENpPENEIbHBIX
YKUPHBIX KHCIIOT B JIUIMIAX
HUtoro 44 20

OG6mue TpeOoBaHUs K OATOTOBKE K BBITIOJIHEHHUIO JIAOOPATOPHBIX padboT
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JlaGoparopHble ~ pabOTBl  NPOBOAATCA  HAPAJUIETBHO € HU3yYEHUEM
TEOPETUUECKOI0 MaTepuaa.

Jlji OBBILIEHUS] Ka4e€CTBA MOJATOTOBKU K J1a0OPAaTOPHBIM 3aHATHUSM CTYAECHTY
CJIeTyeT OTBETUTDH Ha BOIMIPOCHI JIJISl CAMOCTOATEILHOU PaOOThI, MPUBEACHHBIE B KOHIIE
OTHCaHUs KaXI0H J1abopaTOpHO pabOTHI.

IIpoekT oTuéTa no 1abopaTopHOM paboTe TOJKEH BKIIOYATh:

- Ha3BaHME TE€MBbI JaOOPATOPHOI paboTHI;

- Ha3BaHME Ja00PaTOPHOIl pabOTHI;

- HEOOXOJIWMBIC TEOPETUYECKHUE CBEACHHUS IO TeMe JaHHOW J1abopaToOpHOU
paboThI;

- LeJIb JAOOPaTOpPHON pabOThI U JIJIsl KXKJIOTO OIBITA;

- ONMCAaHHE X0Ja pabOThl, ypaBHEHUSI COOTBETCTBYIOIIUX PEAKIIMIA;

- CBOOOTHOE MECTO B TETPau Jisi HAOIIOCHUI 1 BEIBOJIOB.

HabmroieHust v BBIBOJIBI TIO KQXKIOMY OTIBITY POPMYTUPYIOTCS M 3aMACHIBAIOTCS
TOJIBKO IOCJIE BBIMIOJIHEHMSI KaXKJI0TO OIbITa B JIAOOPATOPUU OpraHUYECKoi xumuu. B
71a00paTOPHOM >KypHaJIEe CIeAyeT NPeyCMOTPETh MOJIS.

3anucu B J1aOOpAaTOPHOM HKYpHAJI€ BBINOJHSIOTCA PYYKOHM, aKKypaTHO H
pa3z0opuuBo. B ciydyae ommOKu ciaoBa U HUQPHI 3a4€PKUBAIOT U MUILYT IPABUIIbHBIE
psaoM oauH pa3. Ha TuTynbHOM nrcTe 1abopaTOpHOTO KypHalia CleqyeT IPUBECTU
€ro Ha3BaHME C YKa3aHHEM Ha3BaHUs JTUCLUIUIMHBI, (aMIINU U HHULUAJIOB, 8 TAKXKe
y4eOHOM IpyMIibl CTYACHTA.

[lepen BwIMONHEHWEM TaboOpaTOpHON pabOTHI MpenojaBaTelb MPOBEPSET y
KaXJIOro CTyJAC€HTa Hajluyue O(OPMIIEHHOIO MpPOEKTa OT4YeTa MO JabopaTopHOM
paboTe, 3HaHHE UM TEOPETUYECKOT0 MaTepHrala o TemMe JabopaTopHOi paboThl, X0Aa
poBesieHusI pabOThl M COOTBETCTBYIOIIUX €i ypaBHeHMI peakiuid. [IpernogaBaTensb
TaKk)ke oOpallaerT BHUMaHHUE CTYJEHTOB HAa HEOOXOJIMMOCTH COOJIOACHUS TEXHUKU
0e30MacHOCTH TpH  BBIIOJHEHUH J1abopaTopHbIX pabot. IlpaBuna TexHUKH
0e30macHOCTH MpU paboTe B XUMUYECKOH 1a00OpaTOpUU U OKa3aHUE MEPBOM MOMOILIU
IIPUBEJICHBI B pazzene 2.

JIaGopatopHble pabOTHI BBIMOJIHIIOTCS CTYJAEHTAMH WHAMBHUAYAJIbHO, YTO
MO3BOJIAET UM THIATENbHO HAOIOAATh XOJ NMPOBEACHHS ONBITOB W HAa €ro OCHOBE
CaMOCTOSITENILHO JIeJIaTh BBIBOJBI, YBS3bIBAasl TEOPETUUYECKUE 3HAHUS DICKTPOHHOTO
CTpoeHHs, (PU3NYECKUX W XUMHYECKHX CBOHCTB MCCIEAYEMbIX OPTraHUuYeCKUX
COCIMHEHHI C TIPaKTUYeCKUMH HabmoneHusmMu. JlabopatopHbie pabOThl BKIIOYAIOT
3HAYUTEJIbHOE YMCIIO OIBITOB B BUJE KAUECTBEHHBIX PEAKIMil HA COOTBETCTBYIOIINE
(yHKUHMOHAIBHBIE TPYIIbL. DTO OyAET CIOCOOCTBOBATH 00Jiee rIIyOOKOMY YCBOCHHIO
CTYAEHTAMU 3aKOHOMEPHOCTEM OpPraHU4YeCKOM XUMHM, CTPOCHUS U CBOWCTB
COCIMHEHUH PA3HbBIX KJIACCOB.

OOyuaromuiics AOMyCKaeTcss K BBINOJHEHUIO J1a0OpaTOPHBIX paboT mpH
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HAJIMYUM Y HEro J1abopaTopHOro >KypHana (TeTpazu) ¢ O(GOPMIICHHBIM MPOEKTOM
otyéra mo mnabopatopHoii pabote. Ilepen ero odopmieHHEM CTYIEHTY CIEAyeT
CaMOCTOSITEJIbHO U3YYHTh TEOPETUUECKUI MaTepHal Mo TemMe 1abopaTopHON padoThI,
UCIOJIB3YSl KOHCHEKT JIEKIIMA U PEKOMEHAYEeMYI0 YYEOHYIO JHUTEpaTypy, OINHCaHUE
nabopaToOpHOH pabOTHI.

JIaGopaTopHbie pabOThI BKIIOUAIOT OMBITHI, POBOAUMBIE KalleIbHBIM METOJIOM,
He TpeOyIoIUM CIelnanbHOTO 00y4YeHus. PaboTa ¢ ManbIMu KOJIMYECTBAMU BELIECTB
MO3BOJIAET MPaBWJIbHEE YCTAHOBUTH ONTHUMAJIbHbIE KOJIMUYECTBEHHBIE COOTHOIICHUS
MEX/1y peareHTaMu JJisl MPOBEACHUS COOTBETCTBYIOIMINX OPTaHUYECKUX PEaKIIHid, IpU
TOM pacxoj PEeaKTUBOB 3HAUYUTEIHHO COKPAIAETCS U TMOBBIMIAETCS OE30MacHOCTD
paboThl CTyAEHTOB. B Xoze BBINONHEHUS J1aOOpAaTOPHBIX pabOT CTYAEHTHI
3aMUCHIBAIOT B J1a0OPAaTOPHBIM KypHan HaOmoAeHus U (GOPMYJIUPYIOT BBIBOABI IO
KakgoMy onbITy. [IpemogaBaTens KOHTPOIUPYET NPABUILHOCTD BHITIOJIHEHHUS OIIBITOB
KQXJIbIM CTYJI€HTOM 1 0(hOpMIIEHHS UM OTUYETA 0 JaOOpaTOpHOM padoTe.

JIaGoparopHasi paOoTra cuuTaercs MNPUHATON (OLIEHKAa — «3a4TE€HO»), €CIIU
CTYJECHT BBIIIOJIHWJI U NMPABUIBHO O0QopMUI OTUET ((HOpMYyIHpPOBAHHUE LIETH PaOOTHI,
HalMCaHWE YpaBHEHMsI pEaKlMil, omnucaHue HaOMIOAEHUM, QOopMyIupOBaHUE
BBIBOJIOB), OTBETHJI HA TEOPETUUYECKHE BOTIPOCHI IO HEH.



2. HNPABUJIA TEXHHMKHMN BE3OINACHOCTHU IIPU PABOTE
B XUMHUYECKOUN JIABOPATOPUHU U OKA3BAHUE ITEPBOM ITOMOIIIN

OO0mue npaBmia. Pabora B XuMuueckoi 1abopaTopuu CBsA3aHa C HEKOTOPO
OTACHOCTHIO, TIOCKOJIbKY MHOTHE BEIIECTBA B TOW WM WHOW CTENEHU STOBUTHI,
OTHEOTACHBI W B3PHIBOOMACHBI. OIBIT MOKA3bIBAET, YTO OOJIBIIMHCTBO HECUACTHBIX
ClIy4aeB, MPOUCXOAAIIMX B JIA0OPATOPHUH, SIBISETCS CIEACTBUEM HEOPEKHOCTU U
HEBHUMATEJIbHOCTH pabOTaIOIIUX.

B03MOXHOCTh HECUACTHBIX CITy4aeB MOKET OBITh UCKITFOUCHA TIPH BBHITTOJTHCHUH
BCEX MEp MPEIOCTOPOKHOCTH.

OOBIYHO XapaKTep MPeIyIPEeIUTEILHBIX MEp, 00ECIIEYNBAIOIINX OE30TaCHOCTh
BBITIOJIHEHUS SKCIIEPUMEHTA, 3aBUCUT OT BUJIa PAOOTHI.

OmHako CyIIecTBYIOT OOIIUE MPaBUIIA, BBIMOTHEHUE KOTOPBIX 00s3aTEIbHO IS
Ka)KI0ro paboTaronero B 1a00paTopuu HE3aBUCUMO OT TOTO, KAKOH IKCIIEPUMEHT OH
BBITIOJTHSIET.

1. PaGoTaTh olHOMY B J1a0OpaTOPUU KAaTETOPUUECKH 3alpeliaeTcs, Tak Kak B
cllydyae HECYacTHOTO ciiydas OyJeT HEKOMY OKa3aTh IMOMOIIb IMOCTPaJaBIIeMy U
JUKBUAUPOBATH MOCIEICTBUSI AaBapUH.

2. Bo Bpems paboTel B jabopaTopuu HEOOXOAWMO COOJIOJATh YHUCTOTY,
TUIIUHY, TOPSAIOK M TpaBUja TEXHUKH OE30MacHOCTH, TaK KaK IOCIEITHOCTb,
HEPSIUIMBOCTh YACTO MPUBOJIAT K HECYACTHBIM CIIYYasiM C TSXKEITBIMU TTOCIICICTBUSIMH.

3. Kaxnpiii paboraronuii JODKEH 3HATh, TJ€ HAXOIATCS B JabopaTopuu
CpelICcTBa MPOTHUBOTIOKAPHOM 3aIMTHI U alTeuKa, CoJepKalas Bce HEOOX0IUMOE IS
OKa3aHMs IEPBOI TOMOIIH.

4, Kareropuyecku 3ampeniaercs B jJadOpaTopuy KypuTbh, MPUHUMATH ITHIILY,
ITUTH BOJY.

5. Henw3s mpuctymarh Kk paboTe, TOKa CTYISHTHI HE YCBOWJIM TEXHUKY €€
BBITIOJTHECHUSI.

6. OmBITEI HY)KHO TMPOBOAWTH TOJIBKO B 4ncTOM mocyne. [lociae oxkoHYaHMS
HKCIIEPUMEHTA MOCY/Ty CIIETyEeT MBITh Cpa3y Ke.

7. B mpomecce paboThl HEOOXOAMMO COONIOAATH YHUCTOTY, aKKypaTHOCTD.
Crnenuth, yTOOBI BEIIECTBA HE TMOMAJaiM Ha KOXY JIMIA U PYK, TaK KaK MHOTHE
BelecTBa (rajoreHONPOU3BOIHBIC, ()EHONBI, HUTPOCOCTUHEHHUS, HENpeaeIbHbIC
COCIMHEHMS | JIP.) BBI3BIBAIOT pa3IpaKECHUE KOXKH M CIM3UCTHIX 000JIOYECK.

8. Hukakux BemiecTB B 1abopaTopuu He MpoOoBaTh Ha BKyc. HioxaTh BemecTBa
MOKHO, JIMITh OCTOPO’KHO HAMPaBIIsAsS Ha ce0s Mapbl WU Ta3bl JETKUM JBIKCHUEM
PYKH, a HE HAKJIOHSSICh K COCY/Ty M HE BJIBIXAsl IIOJTHOM TPY/IBIO.

9. Ha Bcex OaHkax, CKISIHKax W JPyroil mocyne, IZie XpaHATCS pPEaKTHBBHI,
JOJKHBI OBITh TUKETKHU (WJIM HAAMKCh MAPKEPOM TI0 CTEKIY) C YKa3aHUEM Ha3BaHUS
BEIIECTB.

10. CxisHKY C BEMIECTBAMHU WJIU PaCTBOpaMU HEOOXOAMMO OpaTh OJTHOUN PyKOH
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3a FOPJIBIIIKO, & APYTON CHU3Y MOAJIEPKUBATH 32 JTHO.

11. Kareropuuecku 3arpeniaeTcsi 3aTsruBaTb PTOM B MUIMETKH OPraHUYECKUE
BEIIECTBA U UX PACTBOPBI.

12. Bo Bpemst HarpeBaHUs KUIKUX M TBEPIBIX BEMIECTB B MPOOUPKAX U KOJTOAX
HEJb3sl HaIpaBJsiTh UX OTBEPCTHsS Ha ce0sa U coceneil. Henmb3st Takke 3ariisbIBaTh
CBEpXY B OTKPBITO HArpeBaeMbl€ COCYIbl BO N30€KaHNUE BO3ZMOKHOTO MOPAXKEHUS MPU
BBIOpOCE TOpsTUEi MaccChl.

13. Tlocnme oxoHYaHus pabOTHI HEOOXOIWMO BBIKIIOYUTH Ta3, BOIY,
AIEKTPOIHEPTHIO.

14. KaTeropuuecku 3anpeniaeTcs BbUIMBATh B PAKOBUHBI KOHIIEHTPUPOBAHHBIE
pacTBOpBI KUCJOT W IIEJIOYEH, a TAKKE Pa3IMYHbIE OPTraHUYECKHE PACTBOPUTEIH,
CUJIbHO TAxXHYIIWE U OTHEOMNacHbIE BellecTBa. Bce 3TH OTXOAbl HYKHO CIMBaTh B
CrielMaIbHbIE OYTHUIH.

15. B kaxa0M MOMELIEHUH HEOOXOJUMO UMETh CPEACTBA MPOTHUBOIOKAPHOMN
3aIUTHL: SAIUK C IPOCESIHHBIM IIECKOM M COBKOM K HEMY, IPOTUBOMNOKAPHOE OJIESIIO
(acbecToBOE WM TOJICTOE BOMJIOYHOE), 3apsKEHHBIE OTHETYIIUTENU (3KEJIATEIbHO CO
CKIDKCHHBIM YTIIEKUCIIBIM Ta30M).

16. Ha goctymHoM MecTe B 1a00OpaTOpyu AOJHKHBI HAXOIUTHCS METUKAMCHTBI
JUISl OKa3aHMs MIEPBOM MOMOIIU: PacTBOPHI TaHWHA (B CIIUPTE), IEPMaHraHaTa Kajius,
OOpHOUM KHUCJIOTBHI, TUIpOKapOOHATa HATPHs, MHOJHAs HACTOWKa, Bara, OWHTHI,
IJIaCThIPb, Ma3U OT 0KOTOB.

PaboTa ¢ roprounMu :KUJIKOCTAMH

1. Cnenyet cobmoaaTh KpaitHIOIO OCTOPOXKHOCTH MPU PabOTe C OTHEOTIACHBIMHU
pacTBOpUTENAMH (3THJIOBBI CIUPT, OEH30J, METpoJielHbI 3¢dup, OCH3UH, CIUPT,
aIleToOH M JIp.); padoTy C HUMH HEOOXOIMMO BECTH TOJIBKO BIAIH OT OTHS (3aXKKEHHAs
ropesyika, BKJIOUYEHHas IUIMTKA C OTKPBITOM COMpAIbI0 W T.I.); HEJb3 JepKaTh
OOJIBIIINE KOJIMYECTBA OTHEOITACHBIX KUJIKOCTEH Ha pabodyeM CToIe.

2. BeumBaTh roproune XUAKOCTH cieayeT He B pakoBuny (OITACHO!), a B
CKJISIHKH, MPeTHa3HAYEHHBIE JJIsI CJIMBA ATUX KUIKOCTEH.

3. Henp3st HarpeBath roproune ®)UAKOCTH B OTKPBITOM mocyae. HarpeBanue ux,
HalpuMep, MpU TOJYYEHUH PACTBOPOB (MEPEKPUCTATUIM3ALMS) WM TMPOBEJICHUE
PEaKIMKi MOYKHO BECTH TOJBKO B KOJIOE, COCAMHEHHOM ¢ 00PAaTHBIM XOJIOIUIHLHUKOM.

4. HarpeBaHue JETKOTOPIOUMX KUJKOCTEM 3ampeliaercss MPOBOAUTH Ha
OTKPBITOM IUJIAMEHH TOPEJIKM WIM Ha ceTke. lIpu HarpeBaHUW HUBKOKUITSAIIUX
pactBoputeniei (OeHzos, 3¢up, aleToH, COUPT U Jp.) CJIEAYeT I0JIb30BaThCs
BOASHBIMH dJIeKTpudeckumu Oansmu. HarpeBanue sdupa um »(UpPHBIX pacTBOPOB
MOYHO MTPOBECTU TAKKE C MMOMOINIBIO TOPSYEH BOJIbI, TOIOTPEBAEMON BAAIM OT MECTa
paboTel Ha apyroMm crtojie. HarpeBanue BBICOKOKHISIIIIMX TOPIOYUX KHUIKOCTEH
(TOJIyOJI, KCUJIOJI, JTUTPOUH M JIp.) BEIYT HA DJECKTPUUECKUX TECYaHbIX OaHSIX WIH
ANEKTPOIUTUTKAX C 3aKPBITON CIIUPATIBIO.

5. Ilpyn meperoHke HHU3KOKHIISAIIMX OTHEOMACHBIX JKHIKOCTEH HE0OXO0IMMO

9



NPUMEHSITH XOJIOJUIBHUK C BOJSHBIM OXJIQXKIEHUEM U TIIATEIbHO MOAOUpATh MIPOOKU
pu cOopke mpuodopa.

6. Ilpu BO3HMKHOBEHUM IOXKapa HEOOXOJIMMO COOJIIOAATh CIOKONCTBUE,
BBIKJTIIOYHUTDH BCE HAarpeBaTeIbHbIC MPUOOPHI U YAAIUTH HAXOSAIINECS BOIU3H TOPIOYHE
BelecTBa. Eciau BOCIUIAMEHWIOCH HEMHOI'O JKUIKOCTH B COCYJZl€, HAJI0 IUIOTHO
HAKpBITh €r0 acOeCTOM WJIM TPSANKOW. B ciydae BbUITMBaHUS TOpsSIIEN >KUJIKOCTH Ha
CTOJI, CJIEAYET 3achINaTh ImiaMs neckom. Eciii oHO He racHeT, HE00X0JUMO TYIIHUTH C
MOMOIIbI0 OTHeTymuTeNns. [Ipu BoCmlaMeHEeHHH OJIekKIbl HYKHO OBICTPO HAKPBITh
MOCTPAAABIIETO UMEIOLTUMCS B JIA0OPATOPUH OJCSIIOM.

PaboTa ¢ 110BUTHIMH M €IKMMH BellleCTBAMH

1. PaboTa ¢ 110BUTBIMH, pa3pa’KaroLMMHI OpraHbl IbIXaHUS U €AKUMU, CUIBHO
HNaxXHYIIMMHU BEIIECTBAMHU JI0JIKHA TPOBOAUTHCS B BHITSKHOM IIKady. [lepen Hauamom
paboThl HAMO BKJIIOYUTH MOTOP TSATH W BBIABUHYTh, €CIIM OHA €CTh, 3aJIBIKKY B
BBITSDKHOM TpyOe. 3aTeM cieayeT OMYCTUTh IUTOPKH Y HEHCIOJIb3YEMOH CEKIIMH
mkada. B Toit cexuum mkada, rae Begercs padora, MITOPKA JOHKHA OBITH MOJHATA
munib Ha 1/3.

2. Henb3s pa3nuBath pTyTh, KOTOpas SBISETCS CHJIbHOAEUCTBYIOIIMM SJIOM.
[Tapsl pTyTH OTpaBIAIOT pabOTAIONIMX B MOMEIICHWH, TAE Pa3IUTO XOTA OBl
He0oJIbIIOE €€ KoMYecTBO. [IponuTyro pTyTh HaJl0 HEMEAJIEHHO cOOpaTh!

3. Ilpu pabote ¢ OpoMOM HEJb3sl BIBIXaTh €0 Mapbl; 0COOCHHO HEOOXOAMMO
Oepeub r1aza. bpom BbI3bIBaeT CuiIbHBIE 03KOTH. [Ipy monagaHuu ero Ha KOXy CleyeT
HEMEJJIEHHO OOMBITh MOPAXKEHHOE MECTO CHUPTOM WM OEH30JI0M M cMa3ath
TJIMLEPUHOM WM Ma3bl0 OT OKOTOB.

4. Tlocne pa®OTHl C €IKHUMH WM SITOBUTHIMHU BEIIECTBAMH HAJO TIATEIHHO
yOpaTh paboyee MECTO U BHIMBITh PYKH.

Pabora ¢ kuc/10TaMu U eJI04YaMU

1. KoHleHTpupOBaHHbBIE COJITHYIO W a30THYIO KHCIOTHI MOXKHO TI€PEMBAThH
TOJILKO B BHITSDKHOM IIKa(y.

2. Ilpu pa3baBieHUH CEPHON KUCIOTHI HEOOXOAMMO OCTOPOIKHO, HEOOIBIITUMU
MOPUHUSAMH, IPU MIEPEMEIINBAHUN U OXJIAXKACHUU TPUOABIIATH CEPHYIO KUCIIOTY K BOJIE,
a He Ha00OpOT.

3. Ilpu pa3apobieHnu U pacTUpPaHUU TBEPJIBIX IIEIOYEH, a TAKKE XJIOPUCTOTO
[MHKA, CEPHUCTOTO HATpUsi M Jp. €AKUX BELIECTB CJEeAyeT HaJeBaTh
MpeIOXPaHUTENbHBIE OUYKH; IMPOCHIIAHHBIE €JIKME BEIIECTBA HY)XHO HEMEIJICHHO
coOparth.

4. Ilpu oxore KUCIOTAMH HEOOXOAUMO OBICTPO MPOMBITH O00XKEHHOE MECTO
CUJILHOM  CcTpyed  BOABI, a 3aTeM pacTBOpoM  OukapOoHaTta  HaTpus.
KOHLIEHTpUPOBaHHYIO CEpHYIO KHUCIIOTY, NMOMAaBLIYI0 HAa KOXY, JIydllle HEMEIJICHHO
(TPOMOKHYTH, HO HE PACTHPATh) YJAIUTH CYXOH TPSIKOW U JIUIIb 3aTEM BOJIOH.

5. IIpu oxore eqKUMH LIEIOYAMU HAJI0 XOPOIIO MPOMBITh 000XKKEHHOE MECTO
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CUJILHOM CTpYyeU BOJBI, a 3aTEM — CHJIBHO pa30aBIeHHON YKCYCHON KUCIIOTOM.

6. [Ipu momagaHuM KHUCIBIX BEIIECTB B IJ1a3, CJIEAYyET TOTYAC MPOMBITH €Tr0
OOJBIIIMM KOJUYECTBOM BOJBI U 3aTE€M — pPacTBOpPOM OukapOoHaTa HaTpus (3aTeM
00s13aTeIHbHO 00paTUTHCA K Bpady!).

7. Ilpn nonmafaHuy B TJ1a3 MIEJOYHBIX CPEACTB, CIEIYET TOTYAC HMPOMBITh €r0
OoOUJILHO BOJOM M 3aTeM — pacTBOPOM OOpPHOM KHCIOTHI (3aTeM 00s3aTeIbHO
00paTuThCs K Bpauy!).

8. CHJIBHO KHUCIbIE WX LIEJIOYHBIE )KUIKOCTH HEIb3sl BBUIMBATh B PAKOBUHY;
I COOMpaHUs TUX KUAKOCTEN B TAOOPATOPHUH TOJKHBI CTOSATH CIICIIUATbHBIC OAHKH.

Pabora ¢ MmeTansimyecKuM HaTpUeM (Kajauem)

1. Merannuueckuit HaTpuil XpaHsIT B OaHKE IMOJ] CJI0€M KePOCHHA, OTBEIIMBAHUE
€ro MPOU3BOAUTCS B OIOKCE C KEPOCHHOM.

2. CrnemyeTt octeperaThcs MONaJgaHus BOABI Ha HATPU; MPUCTyHas K padbote ¢
HUM, HaJI0 TUIATEIbHO HACYXO BBITEPETH CTOJL.

3. Pa3pe3arpb KycKu HaTpus U Cpe3aTh C HETO KOPKH CIEAYeT Ha KycKe Oymart.
OO6pe3ku HaTpus (KOPKH) HEOOXOAMMO cOOUpaTh B OAHKY C KEPOCHHOM, HU B KOEM
ciydae Hellb3sl BEIOpachIBaTh B 0ak /1t Mmycopa. bymary, Ha KoTopoii pe3aiu HaTpHid,
00€3BpEKUBAIOT CIICIYIOIIUM 00pa3oM: CHSB C HEE BCE, TAKE MEJIKHUE KYCOUKHU
HaTpHsl, 1 CKOMKaB, 00JINBAIOT €€ B PAKOBUHE CUJIBHOW CTPYEU BOJIBI.

4. Konby, B KOTOpOI POBOAMIIACEH PEAKIUS C METAJUIMYECKUM HATPUEM, HEJIb351
Cpa3y MBITh BOJIOM; CIEAYyEeT YHHUUTOXUTh OCTAaTKU HATPUs, PACTBOPSAS UX B CIUPTE.
Ecnu 3ameTHOro KoaumvecTBa HaTpUsl B KoJIOE HE OOHApY>KEHO, HAaJl0 BCE KE OOMBIThH
CTEHKH KOJIOBI HEOOIBIITUM KOJIMYECTBOM CIIUPTA.

MepbI nepBOi IOMOIIM IPU HECYACTHBIX CJIyYasX

1. IIpu TepmMuuecKUX Oxorax, 4ToObl MpeAyNpeauTh 00pa30BaHUE Iy3bIpEH,
HYXKHO Cpa3y JK€ CMOYUTh OO0X’KEHHOE MecTO 5%-HbIM pacTBOPOM TaHHMHA B
40%-rOM >THUIIOBOM crpTe. Jlydrne moJIoKUTh HEOOBIIOW TaMIIOH W3 BaThl HIIA
MapJii, CMOYEHHBI 3TUM PaCTBOPOM.

2. Ilpu oxorax KpenKuMHU KUCJIOTaMH HEMEAJIEHHO YOUPAIOT UX OCTATKU CyXUM
MarepuaioM (TpsSmouykamMu Wik (QUIbTPOBAIBLHON Oymaroi) OCTOPOKHO IMPOMOKas,
3aT€M MPOMBIBAIOT OO0 KEHHBIM y4aCTOK CHJIBHOW CTPYEH BOJA, HAKIIAJIBIBAIOT
TaMIIOH U3 BaThl WJIM MapiH, CMOUYEHHBIHN 1%-HbIM pacTBOPOM cOJibl (TUAPOKapOOHAT
HATpHS).

3. Ilpu oxorax KpenkuMu ILIe109aMi HEMEAJIEHHO TPOMBIBAIOT 000AOKEHHBIH
Y4acCTOK CHJIbHOW CTpY€Ml BOABI M HAKIAJBIBAIOT TAMIIOH W3 BaThl WA MapJH,
CMOYEHHBbIN 1%-HbIM PACTBOPOM YKCYCHOM KUCIIOTHI.

4. Ecnu KucnoTa WM mENoYb MONaiu B IJ1a3, TO €ro THIATEIbHO MPOMBIBAIOT
BoAOW, a 3areM JauO0 1%-HBIM pacTBOpoM TrHUApoKapOoHaTta HaTpus (A
HEUTpaIM3aluu KHUCIOThI), JTUO0 2%-HBIM pacTBOPOM OOpPHOM KHCIOTHI (I
HeWTpanu3auuu Wenoun). Jlerue mpomsIBaTh Iiia3, NOJb3YyACh CIIEHUAIBHOMN TIIa3HOM
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BAHHOYKOMU.

5. Ilpu oxxore Opomom mopaxkéHHoe Mecto oOpabateiBaroT 10—20 %-HbIM
pPacTBOPOM THOCYJIb(aTa HaTpHs, MOKA HE MCUYE3HET Oypasi OKpacka oT Opoma, 3aTeM
MIPOMBIBAIOT OOJIBIIMM KOJIMYECTBOM BOJbI, U HAKJIAJbIBAIOT TAMIIOH W3 BaThl WU
Mapi, CMOYEHHBIA 5%-HbIM pacTBOPOM MOYEBUHBI. MOXHO MOPAKEHHOE MECTO
IIPOMBITh CHUPTOM.

6. Ilpu oxore Xuakum (EHOJIOM MOOENEBIIMM y4aCTOK KOXXKHU PacTUPAIOT
[JIMIEPUHOM JO TE€X TMOp, IMOKa HE BOCCTAHOBUTCS HOPMAJIBHBIM IIBET KOXKHU.
[IpoMbIBatOT MOpPaKEHHBIA YYAaCTOK BOJOM M HAKJIAJBIBAIOT TaMIIOH U3 BAaThl WJIU
MapJiu, CMOYEHHBIN TTTULEPUHOM.

7. Ilpu mope3ax yJaJiSiOT MUHIIETOM W3 PaHKU OCKOJIKM CTEKJa, CMa3bIBAIOT
Kpas paHbl COIMUPTOBBIM PACTBOPOM 10J1a, MOJIOKUB HA pPaHy CTEPUIIbHYIO IMOBSI3KY,
3a0MHTOBBIBAIOT. [IpU CHUIBHOM KPOBOTEUEHUM HEMEJIEHHO TMEPETITUBAIOT PYKY
MJIACTUYHBIM KT'YTOM U3 PE3MHOBOM TPYOKH, JJaK TOJIBKO OCTAHOBUTCSI KPOBOTEUYECHHUE,
KTYT HAJI0 HEMEJICHHO CHSTb.

8. O noboM caMOM HE3HAUYUTEITLHOM HECYAaCTHOM CiIy4ae HEMEJICHHO
COOONIIUTH MPENOJIaBaTeNli0 U JA0OpPaHTy, HE OrPAHUYMBATHCS CAMOCTOSITEIIbHBIM
MIPUHATHEM MEP.

Mepsbl 110 00ecnie4eHHI0 3JIEKTP00e30NACHOCTH B XUMHUYECKOM J1a0opaTopuu

OCOOEHHOCTBIO JIEHCTBUS AJIEKTPUUYECKOTO TOKAa Ha YeJIOBEKa SIBIETCS €ro
HEBUJIUMOCTb.

Bo Bpemsi paboThl B XMMUYECKOU J1a0OpaTOPUU CIIEYET CTPOTO BBIMOIHATH
cleIyIolue mpaBuia 3JeKTPoOe30MacCHOCTH:

- BKJIIOUCHHE DJIEKTPOOOOPYAOBAHHUS MPOU3BOAUTH BCTABKON UCITPABHOW BUJIKU
B UCIIPABHYIO PO3ETKY;

- ecam  BO  BpemMsi  pa0OThl  OOHApy>KHMBAaeTCs  HEUCIPABHOCTH
ANEKTPOOOOPYNOBaHUSI WM PadOTaIOIMid TMOYYBCTBYET JI€MCTBHE TOKa, padoTa
JIOJKHA OBITH HEMEJJICHHO MpeKpalieHa U HeUCIpaBHOE 000PYI0BaHUE TOJKHO OBIThH
CIAHO JJIA MPOBEPKU WM PEMOHTA;

- OTKJIFOYATh AJIEKTPOOOOPYIOBAHKUE TIPH TIEPEPHIBE B pabOTE M MO OKOHYAHUU
pabouero mpoiiecca.
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3. METOAUYECKHUE VYKA3AHHUA 11O TIIOAI'OTOBKE K
BBIITOJIHEHUIO U SAINUTE JTABOPATOPHBIX PABOT

Onucanve Kaxaoil JabopaTopHOW padOThl BKIIOYAET TEOPETUUYECKUMN
Marepual, KacarolIUKCA 3JIEKTPOHHOIO CTPOCHHS M PEAKUMOHHOM CHOCOOHOCTH
COOTBETCTBYIOIIMX KJIACCOB OPTaHWYECKUX COEIWHEHUI, MOAPOOHOE OMHCAHUE
nabopaTopHoll paboThl (mepeueHb HEOOXOJIMMBIX PEAKTUBOB M XOJ BBITOJIHECHHUS
OTBITOB), BOMPOCHI JIJIsi MOATOTOBKM K 3alIUTE JIA0OPATOPHOM pabOThl U yueOHYIO

JUTEPaTypy.

JlabopaTtopHasi pa6ora Ne 1
Tema. HexoTopblie TeopeTudecKue MPeACTABICHUS B OPraHUYECKOM XUMMH
HN3y4eHusi CTpOCHUsSA OPraHMYECKHUX COCAUHEHHUH 110 HEHTPOCTEPKHEBBIM
MOJeJIAM

Heas padorbl — QopMUpoBaHME HABBIKOB U YMEHUU pa3iuyaTh KJIACCHI
OpraHUYEeCKUX COCAMHEHHWI, JaBaThb Ha3BaHUS COCJUHEHUSIM, OOBSICHATH UX
AJIEKTPOHHOE CTPOEHHE, TUCATh (POPMYJIIbI H30MEPOB.

Teoperuyeckoe BBeIeHUE

[{eHTpOCTEpKHEBBIE MOJIENIN COTIACYIOTCS C U3BECTHBIMU JAHHBIMU O CTPOEHUN
OpraHUYECKUX coennHeHud. OHM Aal0T NMPAaBWIBHOE MPEACTABICHHE O JJIMHE H
HAlPABJICHHOCTH  KOBAJEHTHOW  CBSI3M,  BEJIMYMHAX  BAJEHTHBIX  YIJIOB,
IPOCTPAHCTBEHHBIX KOHPUTYpAIUIX U 00bEME MOJIEKYII.

KommuiekTsl mpenHa3sHayeHbl 7 MOJEIHUPOBAHHS CTPYKTYP OPTaHUYECKHUX
COEIMHEHU.

KoMIieKT 1eHTpOCTEPKHEBBIX MOJEKYISIPHBIX MOJENEN BKIIOUaeT B cels
aTOMHbBIE LIEHTPbI PA3JIMYHOIO TUIIA, & TAKXKE KECTKUE U THOKHE XUMHUECKUE CBSA3H.

A 3= O

Tabnuua 2. I{BeTa aTOMHBIX LIGHTPOB LEHTPOCTEPKHEBBIX MOJIEKYJIIPHBIX MOJENEH

ATOMHBIE LICHTPBI [[Ber
C — yrnepon UepHbiit
O — kucnopon Kpachbrit
N — azot Cunuii
S —cepa Kenterit
H — Boopon benbrii
X — rajorex 3eNeHbIi
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Tabmuma 3. J[vHA )KECTKUX W THOKMX XHMHUUYECKUX CBS3€H B IIEHTPOCTEP>KHEBBIX
MOJICKYJISIPHBIX MOJIEIAX

CBsi3u Kectxuit/[ ubxuit Tun MoIenMpyeMoOn CBSI3U B MOJIEKYJIE
2,0 cm XK CH, NH, OH, &-cBs3u, m-opOuTanu
3,5¢cMm K CC, CO, CN, CX, 6-cs3m,
3,5cm I Harnpsixennsie 0-cBsizu
8,0 cMm I n-MonekynspHble opOuTaIn

C mnomomplo 37IeMEHTOB Habopa MOXKHO TOCTPOUTH MOJEIH MOJIEKYI

Pa3IMYHBIX KJIACCOB OPraHUYECKUX COCTUHEHUH.
IIpenenbHbIE YIiIeBOAOPOAbI

Mopgenp nOpocTedmero MNPEeACTaBUTENsl 3TOro kimacca coeauHeHnit CHg
cobupaeTcs €  HCHOIB30BAHUEM  YIJIEPOAHOTO  TeTpadapuueckoro  (Sp?)
YETBIPEXCTEPKHEBOIO aTOMHOI'O IIEHTPA YEPHOTO LIBETA, YETBHIPEX KECTKUX TPYOOK
2 CM U YeTBIpeX BOJOPOIHBIX aTOMHBIX LIEHTPOB Oesoro 1sera (puc. 1). B atom ciayqae
nnuHa cBsizu C-H npumepHo cooTBeTcTBYET JuinHE cBsizu 1A B Merane. Otan CoH»
KOHCTpYyHpYyeTcs U3 TpyOok jaimHou 2 cm st cesazeit C-H u 3,5 cm ais d-cesizu C-C.
Jnuna cBsizu C-C B MoJienu 3TaHa IPUMEPHO COOTBETCTBYET pealibHOM /uinHe B 1,5A.
(puc. 2).

AHaJIOTHYHBIM 00pa30M MOXKHO IIOCTPOUTDH U MOJEU APYTUX MPEACTaBUTENEH
ATOro Kiacca coeauHeHuid. [Ipu 3amMeHe OJHOro M3 BOAOPOIHBIX aTOMOB aTOMOM
rajioreHa  (3€JIEHbII ~ OJHOCTEPKHEBOM  LIEHTP)  MOXHO  CMOJEIUPOBATH
COOTBETCTBYIOIINN AJIKHIITAJIOTEHU.

Bonopon (6ebrii)

Pucynoxk 2. Otan, CoHs
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Huxanyeckue yriieBoaopoabl
[{ukmudeckre yriaeBoIOpOIbl, 32 MCKIIOYCHUEM ITUKIIONPOIIaHa, MOTYT OBITh
MIOCTPOCHBI U3 YIVIEPOIHBIX SP3 — TETPadIpHUECKUX aTOMHBIX IEHTPOB M YKECTKHX
Tpyook 3,5 cm s C-C cszeit. [{uknonponan, Oyaydyn HanpsskeHHBIM 10 baiiepy
[IUKJIOM, KOHCTpyHpyercs u3 rudkmx Tpyook 3,5 cm mis C-C cBszeir (puc. 3).
[{ukmoOyTaH MOXKET OBITh MOCTPOCH KaK U3 MKECTKUX, TaK U U3 THOKUX TPYOOK 3,5 cM

(puc. 4).

Pucynox 4. lluxnoGyran, C4sHs

Hcnonp3oBanne 351eMeHTOB HabOpa MO3BOJIIET MOJIETHPOBaHNE KOH()OMEPOB
IIKJIOT€KCaHa.

KpecnoBuanas koHdopmarius

Pucynok 5. [uknorekcan, CeHio
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CnupTtsl, 3pUpbI, AMHHBI, THOJIbI

Mopenu coequHeHni, CoAepKaluX O-CBs3aHHbIE aTOMbI KUCJIOPO/Ia HIIK a30Ta,
MOTYT OBITh MOJXYYEHBI IPU UCIIOJIB30BAHUN KPACHOTO (KHCIOPO/I) WIIA CUHETO (a30T)
sp® — ruOpHUAN30BaHHOTO TETPAdAPUYECKOTO aTOMHOTO LeHTpa. B cuprax u sdupax,
Kak 1mokazaHo Ha puc. 6 (Meranon CH3;OH) aBe cBoOOAHBIE TO3UIIUU KUCIOPOAHOTO
aToMa COOTBETCTBYIOT JIByM IapaM CBOOOJHBIX AJIEKTPOHOB. B ciiyyae amuHoB puc.7
(metmnamud CH3NHz) umeercst ojjHa 35ieKTpoHHAas napa nojJ00HOro TUIIa.

Katron ammonunst RNH3™ MOXHO MOCTpOHUTH NpU BBEACHUH JOMOTHUTEILHON
N-H cBsi31 kK a30THOMY aTOMHOMY LIEHTPY B MOJIEJIM aMHUHA.

DONOKCUIHBIE LEHTPbI CTPoATCS U3 TMOKUX TpyOok 3,5 cm. Tuoinbl (RSH) u
tno>gupsl (RSR) MoaemupyroTcss ¢ MOMOIIBIO KENTOro SP° — TuOpHAN30BAHHOIO
TETPadAPUIECKOTO AaTOMHOTO LIEHTPA.

N =\

Pucynok 6. Meranon, CH;0H

sp3 A3oT (cHHHI)

Pucynok 7. Metunamun, CH3zNH;

/BoiiHbIC U TPOMHBbIE CBA3H

[Ipy KOHCTPYMPOBAaHUM MOJIEKYJIbI DTHIICHA HMCIONB3YETCS B YEPHBIX SP?
TUOPHUIN30BAHHBIX MSITUCTEPKHEBBIX AaTOMHBIX LIEHTPA, KOTOPHIE COSTUHSIIOT )KECTKOM
TpyOKo# 3.5 cM, mokaszbiBaromiei Hannuue O-cBsizu C-C. J[Be rubkue Tpyoku 8 cm
MOJICTIUPYIOT O0Opa30BaHHUE T-CBSI3M B pe3ylbTaTe NEPEKPbIBAHUS T-OpOUTasIe
yraepoHbix aromoB (Puc.8).

Tpoiinas cBs3b B aIKWHAX 00pa30BaHa OJTHOM O- U IBYMS TT-CBsI3siMU. Moiekyia
aretusieHa (puc. 9) codupaercst U3 AByX YEPHBIX IIECTUCTEPIKHEBBIX -
TUOPUIN30BAHHBIX AaTOMHBIX IIEHTPOB, CBS3aHHBIX JKECTKOM TpyOkoit 3.5 cm
(6-cBsi3p). [IBe T-CBA3M MEXKAY YIJCPOAHBIMA aTOMaMH TPEACTABIISFOTCS JABYMS
napamu ruOKux Tpyook 8 cMm.
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2
8 cm Sp~ yriaepoxa
(4€pHBIH)

Pucynok 9. Auerunen

ApoMaTH4YecKHe COeIUHEeHUs

Hcnonb30BaHue 371eMEHTOB Habopa MO3BOJISIET MPEACTaBUTh MOJIEKYITy O€H30J1a
IBYMSl PAa3IMYHBIMU CIOCOOAMH, OTPAKAIOIIMMH HaJu4Khe JeIOKaIM30BaHHOM
CUCTEMBI T-CBSI3€EM.

B nepBom ciyuae Ha puc. 10a 1y MogenupoBaHus T-CUCTEMBI CBsi3el OeH3011a
HCIIOJIb3YIOTCSL KECTKHE TPYOKM 2 CM, BO BTOPOM cllydyae — ruOKue TpyOku 8 cm
(puc. 100). Moaens MoJieKyIbl O€H30J1a U3 MATKHX TPYyOOK TpezcTaBieHa Ha puc. 11.
AHaNIOrMYHBIM 00pa30M MOTYT OBITh IOCTPOEHBI MOJIEKYJBlI T€TepOapOMaTHUECKUX
COEIMHEHMH, HAIPUMEp, NHMPUIMHA, MCIOJL3ys SP’-THOPMIM30BAHHBIM ATOMHBIM
LEHTp a30Ta.

Pucynok 10. Monekyna 6eH3ona
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Pucynok 11. Monekyna 6eH3ona

HeapomaTuyeckue coeAMHEHU C 1eJI0KATU30BAHHON CUCTEMOM TT-CBA3eH

AHAJIOTUYHO apOMAaTUYECKUM COCIUHEHHMSIM B 3TOM Cllydae BO3MOXKHO JBa
cnoco0a TMPEACTABICHUS CTPYKTYpbl MOJIEKYJIBI: C HMCHOJIb30BAaHUEM MOJAEIU
nepekpbiBaHusi p-opOutaneir (puc. 10a) U KOHCTPYMPOBAHHUEM T-DJIEKTPOHHOTO
obnaka (puc. 12). B mocnennemM ciydae ygaeTcsi 0ToOpa3uTh SKBUBAJICHTHOCTH JIBYX
KUCJIOPOAHBIX aTOMOB B (DOpMUAT aHMOHE U TMOJIYTOPHBIN MOPSAJIOK CBSI3EH Yriaepo/i-
kuciopod. TpyOku 2 cM, IpUCOEAMHEHHBIE K KUCIOPOAHOMY 3TOMY, HILTIOCTPUPYIOT
y4acThe B 00pa30BaHUU CBSI3U P-3JIEKTPOHOB.

dopMHaT aHMOH dopmamun
O @)
[l Il
C /C\
H - \O _ H NH,

sp 2 KHCJI0po (KpacCHBII)

2 asor (cuHHN)

Pucynok 12. ®opmuat noH u hopmamMu
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3ajanue U 3Tanbl NPOBeIeHNs J1A00PATOPHOIT padoThI
1. CobGepute MoeNH CAEAYIOMNUX OPraHUYECKUX COCTUHEHUM:
CH; - CH;— CH; — CH3 CHs- CH(CH3) - CH;2- CH3
CH,;=CH - CH; - CH3 CH3 — CH = CH - CH; - CHjs (umc-)
CH3 — CH = CH - CH; - CHj3 (Tpanc-)

CH,=CH-C=CH CH; - CH = CH - C = CHj5 (umc-)
CHjs - CH =CH - C = CHj3 (Tpanc-)
CH; — COOH HCOO-CHjs

2. JlaiitTe Ha3BaHWS COCAMHEHUSIM BCEMH BO3MOXHBIMH  CIIOCOOaMHU
(TpuBHANIbHBIE, PAlIMOHATIEHBIE, COBPEMEHHBIE MEXKTyHAPOIHbBIC Ha3BAHNUS).

3. Cobepute, 3apucyiiTe 3aJaHHbIE M300pa)K€HUsI B JTAOOPATOPHOU TETpaju,
ONPEIEIUTh BAJICHTHBIE COCTOSIHHUSI aTOMOB YIJI€PO/ia, BEIUYHUHbBI BaJE€HTHBIX YTJIOB,
KOJINYECTBO G- U T-CBS3EM.

4. Ormnpenennure, Kakue COCOUHEHUS SBISIIOTCS CTPYKTYPHBIMH, KaKHe
MIPOCTPAHCTBEHHBIMU U30MEPaMHU.

Bomnpocsl AJ1s1 caMOCTOATEILHOM PadoThI

1. Yto Ha3bIBAOT paKAIIOM OPTaHUYECKOTO COEIUHEHHUS?

2. Kakue BuIBl CTPYKTYpHOH H30MEpUH HMEKOTCA y OpPraHUYECKUX
coeauHeHuii? [IpuBeaure npumepsl.

3. Kakne TUIIbl XUMUYECKHUX CBA3EH CYIIECTBYIOT B MOJIEKYJIAX OPTaHUYECKUX
COECIMHEHHI?

4. KakoBO »>JIEKTPOHHOE CTPOEHHE CBsi3el: G- W T-cBA3W; SP°-, Sp?-, Sp-
TUJPUIN3ALNS AaTOMOB yriaepoaa?

5. JlaiiTe onpenesieHHe OCHOBHBIM THUIIAM PEAKIUN OPTAHUYECKUX COCITUHEHUMN
(peakuumn 3aMEILEHHUs, IPUCOEINHEHNUS, OTILEIJIEHUS, MOJIEKYJIIPHBIE
MeperpynnupoOBKH).

6. ChopmynupyiiTe OCHOBHBIE MPHUHIMIIBI CUCTEMATUYECKON HOMEHKJIATYpPhl
OPTraHUYECKUX COCTUHECHUM.

7. KakuMu XUMUYECKMMHU CBSI3IMH COEAMHSIOTCS aTOMbl B MOJIEKYyJIax
OpraHUYECKUX COCTUHEHUN?

8. KakoBO 371€KTPOHHOE CTPOCHUE: G- U TT-CBS3EH?

9. sp-, sp?-, sp-rubpuaM3anus IEKTPOHHBIX OpOUTalIell aTOMOB YIIIEPO/A.

YueOnas aureparypa: [1, 3, 7]

Tema. Yriesogopoabl
N3yyenne cmnoco00B mojydyeHuss W (PU3MKO-XHMMHYECKHX CBOMCTB
yIJIeBOOPOAOB (AJKAHOB, AJKEHOB, aJKHHOB). lIpoBeaeHune KavecTBEHHBIX
peakuui
Heab padoTbl — GpopMHUpOBaHNE HABBIKOB U YMEHUH MOJTy4aTh B JIA0OPATOPHBIX
YCIOBUSX YIVIEBOAOPObI, YCTAHABIMBATH MPEAEIBbHOCTh WM HENPEIEIbHOCTD
YIJIEBOAOPOIOB € TOMOIIBIO KAYECTBEHHBIX PEAKIIMM.
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Teoperuyeckoe BBeIeHUE

[IpeaenbHbIMU  YTIIEBOJIOpPOJAMHU  (aJIKaHaMK) Ha3bIBAIOTCS  AlMKIMYECKHE
yIIAEBOAOPO/bI, B MOJIEKYJIaX KOTOPBIX aTOMBI CBSI3aHBI MEXJY COOOM TOJIBKO
MPOCTBIMU WJIM OJIMHAPHBIMUA KOBAQJIEHTHBIMU CBs3AMHU. KoOBaJleHTHbIE CBSI3M B
MOJIEKYJIaX aJIKaHOB IPOYHbIE, HETTOJISIPHBIE WJTH MAJIOTIOJISIPHBIC, TOATOMY B OOBIYHBIX
YCIOBUSX ISl IKAHOB XapaKTEpPHA YCTOWYNBOCTh K PA3JIMYHBIM pearcHTaMm. AJIKaHbI
CIIOCOOHBI K PEaKIUsM 3aMEIICHUS] U OTUICTUICHHUS] BOAOPO/IA, a TAKKE K PEaAKIUsIM
Pa3JIOkKEHUSI, TPOTEKAIOIINM C Pa3pbIBOM YTIECPOIHOM IIETH, HE CIOCOOHKI K peaKkIusIM
MPUCOECINHEHHS. Peaknnu ankaHoB HUAYT MPEUMYLIECTBEHHO II0 PAJUKAIbHOMY
MEXAaHU3MY U B IOCTATOYHO KECTKUX YCIIOBUSX.

AJIKEHBI — HETIPEJEIbHBIE AIUKINYECKUE YTIIEBOIOPO/IbI, XapaAKTEPU3YIOIIUECS
HaJIMYUEM JBOWHOU CBSI3U, COCTOSIIEN U3 OJHOMN G- U OJHOU TT-CBS3U.

AJIKEHBI 3HAUUTEIBHO 00JIe€ PEaKIIMOHHOCTIOCOOHBI 10 CPABHEHUIO C ajIKaHaAMU
3a CYET MEHBIIIEHN MMPOYHOCTU — T-CBSI3U MO CPABHEHHUIO C G-CBSI3bI0. OHU BCTYIAIOT B
XUMHUYECKUE PEaKlMy TJIaBHBIM O0pa3oM IO JBOMHOUN CBSI3M B MEPBYIO OYEPENb C
Pa3phIBOM T-CBS3U: PEAKIMH DJIEKTPODUIBLHOTO TPUCOCAUHECHHS, OKHUCIICHHUS,
MOJMMEPU3AIUU. AJIKEHBI MOTYT CYIIECTBOBATH B BU/I€ MTPOCTPAHCTBEHHBIX N30MEPOB
B 3aBUCUMOCTH OT PACIOJOXKEHHS 3aMEIIAOINX TPYII MO OTHOLICHUIO K JBOMHOU
CBS3U. DTOT BUJ U30MEPUU HA3BIBAETCSI T€OMETPUUECKOMN (IIMC-TPaHC-) U30MEpUEH U
TaKu€ U30MEPBI HECKOJIBKO OTJIIMYAIOTCS 110 CBOMCTBAM.

Peakuuu anekeHOB ¢ OpOMHOM BOJOW M BOJHBIM PAcTBOPOM II€pMaHraHarta
KaJus SIBJISIFOTCSI KAYECTBCHHBIMU Ha JIBOMHYIO CBSI3b. DTUMH K€ pearecHTaMu MOKHO
OTKPBITh TPOWHYIO CBSI3b B OPraHUYECKUX COCIUHUSAX.

AJIKMHBI — HENpEAeNbHBbIE YIIIEBOJAOPOAbI, XapaKTEPU3YIOIIUECS HAJTUYUEM
TPOMHOM CBSI3U, COCTOAIIEH U3 OJTHON O-CBS3U U IBYX T-CBSA3€H U MPOSBIIAIOT BICOKYIO
XMMHUYECKYI0 aKTUBHOCTh B PEAKIUIX MPUCOCAUHECHUS U NOJIMMEpU3aNU. AJTKUHAM
CBOMCTBEHHBI PEAKIMU AIEKTPOPUIBHOT0, HYKICOPUIBLHOTO U PaAUKAIBHOTO
npucoenuHenus. J[pyroii 0COOEHHOCTBIO alETHJIEHOBBIX YTIEBOJAOPOJIOB SIBIISETCS
MOJIBIDKHOCTh aTOMa BOJIOPO/ia MPU TPOWHOW CBSI3U, BCIIEJCTBUE YETO OH CIIOCOOCH
3aMelniaThCsl Ha MeTaulbl, o00pa3ys aleTWieHuIbl. B mocnenHel peakiuu
MPOSIBIISIFOTCSI HEKOTOPbhIE KUCIIOTHBIE CBOMCTBA alleTHIICHA, 00YCIOBIEHHBIE 000N
AIEKTPOOTPHUIIATEIILHOCTRI0O aTOMa YIJIEpOJa B COCTOSIHUHM Sp- THOPUIU3AIMH, YTO
BBI3BIBACT CABUT 3JIEKTPOHHBIX IJIOTHOCTEU B MOJIEKYJIE:

o+ o- O- O+
H«C=C->H

3ajanue U 3Tanbl NPOBeIeHNs J1A00PATOPHOIT padoThI
Onpit 1. [TosryyeHue MeTaHa U M3yYeHHE ero CBOICTB
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Oobopyoosanue:  1mTaTUB C  OpoOUMpPKaMH, Ta300TBOAHAs  TPyOKa,
IpoOupKOAepKATENh, CTUPTOBKA.

Peaxmuebl: yKCyCHOKHUCIBIA HATpUil 00€3BOKEHHBIM, HATPOHHAs H3BECTh
(cMech €IKOro HATpUsl U OKCUJIa KaJibliusi), OpoMHasi BOJA, HACHIILICHHBIA PacTBOD,
MepMaHraHar Kaius, 1 H. pacTBOp.

Xoxa padoTbl

HarpeBanue HaTpueBbIX cojied KapOOHOBBIX KHUCIOT C HAaTPOHHOW H3BECTHIO
ABIISIETCS OOIIMM JTa00PaTOPHBIM CIIOCOOOM MOTYUYEHUS MPEACTBHBIX YTIIEBOAOPOIOB.

1. B cyxylo mpoOHpKy MOMEIIAIOT CMECh NPUMEPHO pPaBHBIX KOJIMYECTB
00€3BOKEHHOI'0 (OIUIABJIICHHE) YKCYCHOKHMCJIOIO HATpUsi W HATPOHHOW W3BECTH,
BbICOTa cosi B mpobupke okosno 10 mMm. [IpoOupky 3aKkpbIBalOT Tra300TBOAHOU
TPYOKOH, JiepKa B TOPU3OHTAIBHOM TOJIOKEHHUH, HATPEBAIOT €€ B IJIAMEHU TOPEJIKH,
cHayaJla 00OTpEBAIOT BCIO MPOOMPKY, 3aTEM CHIIBHO HArpeBarOT CMECh, BBOJAS Ha
1-2 MuH moouepeHO KOHEIl Fa300TBOJHON TPYOKH B MPOOUPKH, C MPEIBAPUTEIHHO
HAJIUTBIM pacTBOpoM mnepmanraHata (10 kamenb) W pacTBopa OpOMHON BOBI
(10 xamens). ObOeciiBeUMBaHUE PACTBOPOB HE MPOUCXOTUT.

2. He mpekpaimias HarpeBaHus CMECH, MOJIKUTAIOT Ta3000pa3HbI MeTaH,
BBIJICJISIFOLIUIICS U3 Ta300TBOIHOM TPYOKH.

OOparure BHMMaHUE Ha TO, YTO METAH T'OPUT HE CBETALIUMCS IJIAMEHEM.
NHorna oHO OBIBaeT OKpAIIEHO B JKEJTHIM I[BET 3a CUET HATPHsl, COJIEPHKAIIETOCs B
crekiie. Hamuimmre ypaBHEHUs peakiuil, 3anuiuTe HabmoaeHus, U chopMynupyire
BBIBOJI.

OnpIT 2. [TosryyeHne 3TWIEHA U U3yUeHHE ero CBOICTB

Obopyooeanue:  mTaTUB C  TpPOOMPKAMH, Ta300TBOAHAs  TPyOKa,
pOOUPKOAEpIKATEH, CITUPTOBKA.

Peaxkmuegui: STUJIOBBIM CIIUPT, 95%-HbIH; cepHas KHCJIOTA,
KOHLIEHTPUPOBAHHAS; IECOK WJIM OUTOE CTEKIIO.

Xoa padoTbi

JlerunpaTarusi CIUPTOB SABIISIETCS] OOIIIMM CIIOCOOOM TOJTyYeHUSI HEMPEAeTbHBIX
YTJIEBOAOPOIOB.

1. B cyxyio mpoOupky MOMENIaloT OJMH-ABA KycO4YKa OMTOro crekia (Wiu
HECKOJIbKO KPYIHUHOK Tecka), U 10 kameinb roTOBOM CHMPTOBO-KUCIOTHON cMecH (B
BBITSDKHOM 1IKady), 3aKpbIBAIOT MPOOUPKY MPOOKON C Ta300TBOAHOW TPyOKOUM W
OCTOPOKHO HArpeBaroT MPOOHMPKY B IUIAMEHU TOPEIKH, BBOJS MOOYEPEIHO KOHEIl
ra300TBOJIHOM TPYOKH B MPOOWPKHU, C MPEABAPUTEIHHO HAIUTHIM TEPMaHTaHATOM
(5 xamenn) 1 pacTBOpa OpOMHO# BoabI (5 Kamens). [Iponyckanue STUICHA TPOBOJISAT
710 0OecIIBeYMBaHUs pacTBOpa B MpoOHUpKaXx.

2. He mnpekpamass HarpeBaHHUs CMECH, BBIHUMAIOT KOHEI[ Ta300TBOJIHON
TPpYOKM H3 TPOOUPKH, MOJKUTAIOT Ta3000pa3HbId ATHIICH, BBIICISIOUIMICS U3
ra300TBOJIHON TPYOKH.
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OOparute BHUMaHUE, YTO 3TUIIEH TOPUT CBETAIIUMCS MIJIAMEHEM.
Hanuimumre ypaBHeHMs] peakluii, 3anuiidTe HaOMIOACHUS, U cHOpPMYITUpyHTe
BBIBOJI.

OmnbiT 3. IlosryyeHue aneTu/ieHa U U3yYeHHe €ro CBOICTB

Obopyooeanue:  1mTaTUB C  OpOOUMpPKaMH, Ta300TBOAHAs  TPyOKa,
IPOOUPKOAEPKATEND.

Peaxmuewt. xapobun xameiius CaC; (B Kycoukax); NepMaHTaHaT Kaius, lH
pactBop; OpoMHasi BOJa, HACHIIIEHHBIA pacTBOp; HUTpaT cepedpa, 0,2 H pacTBOp;
aMMUaK, KOHIICHTPUPOBAHHBIN PACTBOP; XJIOPU MEAH, AMMHAYHBIN PacTBOP.

Xoa padoTbl

Paboty c aneruieHoM HEOOXOIUMO MPOBOAUTH B BHITSDKHOM IIKAady, TaK Kak
HEOUMINCHHBIN aIleTUJICH, MOJydaeMblii M3 KapOuaa KaJlbIHsl, COJACPKUT BPEIHBIC,
HETIPHUATHO IMaXHYIIHE IPUMECH.

B cyxyto npoOGupky momeniaroT JiBa-Tpu MaJICHbKUX KyCOUKa KapOua KaabIlus,
N00aBIIAIOT 4 KaIlJIu BOJIbI U 3aKPBIBAIOT MPOOKOI ¢ Ta300TBOIHOM TPyOKOIA, TOMeIast
MEXAYy MpPOOKONM M CTEeHKaMH NPOOUPKH KycoueKk (UIBTPOBAIbHON Oymard,
CMOYEHHON aMMHa4YHBIM pacTBOpoM xJopuaa meau (1). BBoasr moodepenHo KOHEI|
ra300TBOJIHOM TpyOKH (B 3TOM paboTe BCe ONEPALUU BBITOIHITH OBICTPO):

1. B npoOupku ¢ peABapUTEIbHO HATUTHIMU PACTBOPAMHU TIEPMaHTaHaTa Kalus
B Opomuoii Boabl (mo 10 xamens). Ilpomyckanue areTrwiieHa TPOBOAST O
obOeciBeurBaHusl pacTBOPOB B mpoOupkax. Ha ¢punbTpoBasibHOM Oymare mosiBasieTCs
KpacHOBAaTO-KOPUYHEBOE OKpAIIMBAaHUE, BCIEACTBHE OOpa3oBaHUs alleTHICHUIA
MeETH.

2. Konerr razooTBo/IHON TPYyOKH OMYCKalOT B MPOOUPKY C MPEABAPUTEIHHO
HAJIUTBIM aMMHUAYHBIM PACTBOPOM OKCHIA cepedpa, ISl TMOIydeHUs: KOTOpPOro B
npoOMPKY MOMENIAIOT 2 KaIlulh pacTBOpa HUTpata cepedpa M mo0aBisioT 1 Karro
pacTBOpa aMMHaKa — BBITIQAAET OCaJAO0K TUAPOKcHaa cepedpa. 3aTeM M00aBISIOT eIIé
3—4 xamniam pacTBOpa aMMHakKa J0 PaCTBOPEHHs Ocajka U oO0pa30BaHUsI aMMHAYHOTO
pacTBopa oKcHia cepeopa.

Uepe3 amMMuayHBIA pacTBOpP OKCHAA cepedpa MpOIyCKAIOT areTHJICH [0
o0Opa3oBaHMs CBETJIO-XKEITOTO OCajgKa aleTWICHHIa cepedpa, KOTOPBIA 3aTeM
CTAHOBUTCS cepbiM. Ecnu aleTusieH IMepecTaHeT BBIICIATHCA, TO B MPOOHUPKY C
KapOMIOM KaJblHs J00aBIAIOT 2 Kari Bobl. OcaoK OTOHUIBTPOBBIBAIOT M BMECTE
¢ ¢uiabTpoBaJbHON OyMmaroil mMoOMeIIalT Ha acOECTOBYIO CETKY, HarpeBaloT;
arieTHIIeHU1 cepedpa B3phIBaeTCsl.

3. YV KoHIIa Ta300TBOJAHOM TPyOKHM MOJKUTAIOT anetwieH. OH TOopuTt
CBETAIIMMCS, KONTAMUM IlaMeHeM. CpaBHHTE €ro ¢ IIJaMEHEM JPYTrux
yIaeBoAopoaoB. Hammmumre ypaBHEHHMs] peakmuii, 3aluIIATe HAOMIOACHUS, W
chopMyIupyHTE BBIBO/I.
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HanumuTe ypaBHeHUs peaklMii, 3anuiidTe HaOMoAeHUs, U chopMmynupyiite
BBIBOJI.

Bonipocsl 17151 cCaMOCTOSITEJIbHOM PadoThI

l. Hanumure oOmue ¢GopMylbl yTiIeBOJOPOJIOB TOMOJOTHUECKUX PSI0OB
aJIKaHOB, AJIKEHOB, aJIKWHOB U apEHOB.

2. Hamumure Gopmyiabl BO3MOXHBIX H30MEPOB II€HTAaHA, IEHTEHA-2 W
TUAPOXMHOHA. Ha3oBuTe BHIBI HM30MEPUM U HW30MEPHI IO CUCTEMATHYECKOU
HOMEHKJIaType.

3. Kakue cnocoObl 1oy4YeHHs aJKaHOB, aJIKEHOB, aIKUHOB U apEHOB Bbl 3HaeTe?

4. OxapakTepusyuTe IEKTPOHHOE CTPOCHUE METaHa, STUIICHA U OEH30J1a.

5. I[IpuBeauTe mpuMeEphl peaKnuid 3aMEILICHHS 111 METaHA, YKAXKUTE 110 KAKOMY
MEXaHU3MYy OHHU IIPOTEKAIOT.

5. IlpuBenure mpUMEpPHl PEAKLU MPUCOCAUHEHHS IS STUJICHA, YKAXUTE IO
KaKOMy MEXaHHU3My OHU IIPOTEKAIOT?

6. Oxapakrtepu3yiiTeé NPOMBIIIJICHHOE NPUMEHEHUE HACBIIMICHHBIX U
HEHACBIIIEHHBIX YTJIEBOJOPOJOB U UX HAXOKJICHHUE B IPUPO/IE.

7. YKaxxuTe Kakas peakius Mo3BOJIIEeT OTIIMYUTh STUH OT ITEHA.

YueoHas aureparypa: [1-3, 6-9, 12]

JlabopaTtopHnasi pa6ora Ne 2
Tema. 'mapokcucoenMHeHUs
N3yuenne pu3NKO-XUMHYECKHE CBOMCTBA TMJAPOKCUCOEIUHEHU (CIMPTOB
U ¢enosoB). IIpoBenenne Ka4eCTBEHHbIX peaKUM
Heas padorbl — (HOpMUPOBAHHE HABBIKOB W YMEHUM B OTKPBITHH CJIAOBIX
KHUCIIOTHBIX CBOWCTB y CHUPTOB M (DEHOJIOB, MPUOOPETEHHE HABLIKOB MPOBEICHUS
peaKkuuii OKMCICHUS CIIUPTOB U KAUECTBEHHBIX PEAKIIMII HA MHOIOATOMHBIE CIIUPTHI U
(eHobI)
Teopernueckoe BBeieHUE
CnupTel  MOXHO paccMaTpuBaTh Kak MPOU3BOAHBIC  aNH(PATHUECKUX
YIJIEBOJIOPO/IOB, B MOJIEKYJIaX KOTOPBIX OJMH WJIM HECKOJBKO aTOMOB BOJOpPOAA
3aMelIeHbl Ha ruapokcuiibayto rpynny (-OH). I1o yucny ruapOKCUIBHBIX TPy OHU
JEJSATCA Ha OJTHO- U MHOTOATOMHBIE; B 3aBUCHMOCTU OT TOTO, C KaKUM (TIEPBUYHBIM,
BTOPUYHBIM WJIM TPETUYHBIM) aTOMOM YTJIEpOJia CBsi3aHa THIPOKCUIIbHAS TPYIINa - Ha
MIEpBUYHbIC, BTOPUYHBIE U TPETUYHBIE.

CnupTel 0051a1a10T YpE3BbIYAMHO C1a0bIMU KUCIOTHBIMU CBOMCTBaMH, ciabee
yeM y BoAbl. OHM HE OKpalIMBAIOT JIAKMYC B KpPAacCHbBIM ILIBET, MPAKTUYECKU HE
B3aUMOJECHCTBYIOT C BOJHBIMH PACTBOPAMH IIEJNOYEH, OJHAKO CO IIEJTOYHBIMU
MeTalJlaMd JaloT aJKOTOJIATBI — COJU CJaObIX KHUCIOT, JIETKO MOJBEprarommecs
rupoau3y. CIupThl MOKHO pacCMaTpHUBaTh U KaK OYEHb cllabble OCHOBAHUS, TaK KaK
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OHM MOTYT IPOTOHMPOBATBHCS 3a CYET HEMOEJIIEHHOM 3JEKTPOHHOM mapbl aToMa
KHCJIOpOJia, 00pa3ysi OKCOHUEBbIE coeMHeHus (conn). B nmepBoM mpubamkeHun Bce
COUPTHl MOXXHO CUUTaThb HEUTPAIbHBIMU COeIUHEHUSMHU. CHHUPTHI BCTYNAIOT B
peaKiuu 3aMeIeHNs], OKUCICHUS, OTIIEIUIeHU. MHOTOaTOMHBIE CIIUPTHI BCTYTMAIOT B
pEeaKLMH MOJUKOHACHCAIUH.

B 00bpiyHOM cnupTe pekTU(UKATE COAEPKUTCA OKOJIO 5 % BOJIBI, KOTOPYIO
HEJIb3s1 yJAIUTh MEPErOHKOM, TaK KaK PEKTHU(PHUKAT SABISAETCS a3€0TPOMHON CMECHIO.
besBonnbIil cynbdar Menn, cBA3bIBas BOMY, NEPEXOIUT B CHHUN KPUCTAIIOTUIPAT
CuSO4*x5H0. 1o n3MEeHEHHUIO OKPACKH CYIAT O HAJUYHH BOJBI B CIIUPTE U O XOC
00€3BOKMBaHUS CIIUPTA

deHoNMaMM  HA3bIBAIOTCA IPOM3BOAHBIE ApPOMATHUECKUX YIJIEBOAOPOIOB,
CoJepKallie B MOJIEKYyJax TUAPOKCWIbHYIO TpyHIy TMpuU aToMe yriepoja
6en3o0apHOTO siApa. DEeHOIIbI, KaK ¥ CIIUPTHI, ACTATCS 110 YUCITY THAPOKCHIIBHBIX TPYIII
Ha OJIHO- 1 MHOTOATOMHBIE.

XuMuyeckue cBoicTBa ()€HOJIOB OOBSACHSIOTCA UX IIEKTPOHHBIM CTPOECHUEM.
Henonenennast snekTpoHHas mapa aromMa KHUCJIOPOJA HAaXOJUTCS B COIPSDKEHUU C
T-3JEKTPOHAMU OEH30JIbHOTO Spa, YTO NMPUBOAUT K OOJbIIEH TMOJSIPHOCTH CBSI3U
O-H. IlosBasercs 60abIIast 10 CPABHEHUIO CO CIUPTAMHU BO3MOKHOCTb IUCCOLMALIAN
¢enonoB no cBa3u O-H ¢ orwmennenueM npotoHa. B BogHbIX pacTBopax (HEeHOIbI
BeAyT cels, Kak cialdble KHCIOThI, OHM HE OKpPAIIUBAIOT JIAKMYC B KPACHBIN LIBET,
cojieoOpa3Hble MPOU3BOJHbIE (EHOJIOB — (DEHOJIATHI B BOJHBIX PAacTBOpax CHUIIBHO
THIPOJU30BAaHbl M JaK€ Takue clabble KHUCIOTHI, KaK YroJibHasl, BBITECHSIIOT W3
(deHonsaToB cBOOOAHBIE (PeHOJIbI. B oTirune oT cnupToB (DEHOIIBI MOTYT 00Pa30BbIBATh
(GeHonATBl W NpU JEWCTBUM BOAHBIX pacTBOpoB Iienoueid. DeHonbl H3-32
HOJIOKUTENBHOTO HHIAYKTHUBHOTO 3(QeKTa TUAPOKCHIOB 3HAUUTENBHO Jerde IO
CPaBHEHHIO C apeHaMM BCTYNAlOT B pEAKLUUU HIIEKTPOPUIBHOTO 3aMEIIeHMUs,
OKHCJICHUSI, IPUCOETNHEHUSI.

Peakuun denonoB ¢ OpomHoil Bojoit u xsopuaom xenesa (l1l) sBisitorces
KayeCTBEHHBIMHU.

3ananue v dTanbl NPoBeIeHNU JA00PATOPHOH PadoThI

OmnbiT 1. O0HapykeHHe NPUCYTCTBUSA BOJAbI B CIMPTE U 00€3BOKMBAHUE
cnupTa

Obopyooseanue: MTaTUB C MUKPOTIPOOUPKAMHU, BOJISTHAS OaHS.

Peaxmuent: >TUnOBBIN crIUPT (peKTU(UKAT), Cyabdat Meau (6/B TOPOIIOK).

Xoxa padoTbl

B cyxywo mnpoOupky nomemarT OJWMH MHUKPOIINATEeh OEJIoro MOpoIIKa
0e3BoIHOTO cyib(daTta MeAu W J00aBISIOT 5 Kameidb 3THJIOBOIO CHUPTA, XOPOIIO
BCTPSXUBAIOT M HATPEBAIOT JIO OKPAITUBAHUS OEJI0TO MOPOIIIKA B TOJTYOOMH.

CoupTel copepKaT TNPUMECh pPACTBOPEHHOW BOAbl. B 00bdHOM crmpTe
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pekTu(uKaTe COAEPKUTCS OKOJIO 5 % BOJBI, KOTOPYIO HEJIb3s YAAIUTH NIEPETOHKOM,
TaK KaKk pEeKTU(UKAT SABISAETCS a3€0TPONHON cMechbio. be3BoaHBINA cynbdar meaw,
CBsI3bIBas BOJy, NepexouT B cuHui kpuctamuioruapar CuSO4x5H20. [1o uzmMeHneHuto
OKpPACKH CYAST O HATMYMU BOJBI B CIIUPTE U O XO/1€ 00€3BOKMBAHUS CITUPTA.

[Tomy4yeHHBI 00€3BOKEHHBIA CIUPT OCTOPOKHO CIMBAKOT U UCHOJIB3YIOT IS
cienyolero onsita. Hanuimure ypaBHEHMsI peakuui, 3alUILIATe HAOMIOACHUS, U
copMyJIUpYHTE BBIBOI.

OmnbiT 2. O0pa3oBaHMe 3THIATA HATPUS

Obopyoosanue: MTaTUB C MUKPOIIPOOUPKAMH.

Peaxmuebt: 00€3BOKCHHBIM OSTUJIOBBIA CHUPT, METAJUIMUECKUN HATpUH,
denondraneun (1% -HbIA CIUPTOBOM PACTBOD).

Xoxa padoTbl

B cyxyto npoOupKy NOMeIaT MaJeHbKHI KyCOUYeK METaJUIMYE€CKOTO HATpPHs,
n00aBist0T 3—4 Karum 3TuioBoro cnupta. Celfuac ke HaunHaeTcsi OypHOE BbIJIETICHHE
Bomopoaa. IIpoOupKy OTBEpCTHEM NOJHOCHM K IUIAMEHU TOPEJKH, BOJOPO]
BOCIJIAMEHSIETCSI C XapaKTEPHBIM 3BYKOM, 00pa3ysi MaJleHbKOE KOJIEYKO Troyy0ooro
useta. Ha nHe mpoOupku ocrtaercss OenoBaThli OCAJOK ATUIaTa HATPUS WIM €ro
pactBop (eciu Obl OBLT B3SAT U30BITOK criupTa). [IpubaBmsitoT 2—3 Karmid BOJIbl, 0CaI0K
pacTtBopsieTcsi. MHorna HaOmromaercs O4Y€Hb HE3HAUUTENbHAs BCIBIIIKA 32 CUET
HUYTOXKHBIX OCTATKOB HEMPOPEarupoBAHHOTO HATpusi (€cilu ero B3ATh H30BITOK).
Jlo6aBuTh 1 Kamo pactBopa peHosiTanernHa, MosBISIETCS MAJTMHOBOE OKpallliBaHUE.

OObsicHuTe, TOYEMY IMOcie NpubaBiIeHUsS BOJLI pacTBOp (QeHondTaaecnHa
OKpalIMBaeTCA B KpacHbIM 1BeT. Hanumure ypaBHEHMS peaklUMil, 3alMILINUTE
HaOIIOICHUS, U CPOPMYTUPYIUTE BHIBOJI.

OmnbIT 3. B3anMoaeiicTBHe IIIMIEPUHA ¢ THAPOKCHIOM MeIHU

Oobopyoosanue: MTaTUB C MUKPOIPOOUPKAMHU, IEPKATENb.

Peaxmuewt: rnuniepun, cynbdat meau (0,2H), rugpoxcun Hatpus (0,2H).

Xoa padoTbl

[TomemaroT B mpoOUpKy 3 Kariu pacTBopa cyibdaTa Meau, 3 Karid pacTBopa
€IKOTO HaTpa 1 MepeMelInBaloT — 00pa3ys royiyooi CTyJ€HUCTBIN 0CaI0K THPOKCUIA
meau. B npoOupky no6asisitor 3—4 Karum riMiuepruHa U B30AITHIBAIOT COIEPKUMOE.
Ocanok pacTBOpseTCs M TNOSBISETCS TEMHO-CUHEE OKpAlIMBAaHUE BCIEICTBUE
oOpa3oBaHUsl rMIepaTa MeIu (BHYTPUKOMILIEKCHOE, XEJIaTHOE COETUHEHUE).

OObsicHUTE, TTOYEMY MHOTOATOMHBIE CIUPTHI B OTJIMYME OT OJAHOATOMHBIX
BCTYNAIOT B PEAKIUIO C THAPOKCHJIAMU TSHKENbIX MeTaluioB? Hanuimmre ypaBHEHHS
peaKkluii, 3anuIInTe HaOIIOACHUS, U CPOPMYIUPYITE BHIBO/I.

OmnbIT 4. OKHCIEHHE 3TUIOBOT0 CITUPTAa XPOMOBOI CMeChI0
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Oobopyoosanue: MTaTUB C MUKPOTIPOOUPKAMHU, BOJISIHAS OaHS.
Peaxkmuewt: >TUNOBBIN criupT, AuxpoMmart kanus (0,5H), cepHas kuciora (2H).
Xoxa padoTbl

B npobupky nomemaroT 3—4 Kamiu 3THIOBOTO CIHPTA, J0OABIAIOT 2—3 KaIulH
pacTBOpa CEpHOM KHCIOTHI M 2—3 KaIuIh pacTBopa Omxpomara (IByXpOMOBOKHCIIOTO)
kanus. OpaHKeBblid pacTBOp B MPOOUpKE HArpeBaloT Ha BOJASHOW OaHe 10 Hayaja
U3MEHEHUSI OKpPacKM Ha CHHEBAaTO-3€JeHYH. OJHOBPEMEHHO OIIYIIAETCSA 3amax
YKCYCHOTO aJIbJIETUAA.

OmnbIT S. lernaparanus rivuepuHa

Oobopyooeanue: MTaTUB C MUKPOTIPOOUPKAMHU.

Peaxkmuegwi: riuniepuH, ruapocyibQat Kaius, (yKCUHCEPHUCTAs KUCIIOTA.

Xoxa padoTbl

[Tomeniatot B mpoOupkKy 1/3 mukpommnaresns rugpocynbdara kaius 1 3—4 Kariu
rnuuepuHa. Harpeparor Ha miameHu ropenku (0€3BOJIHBIM ruApocyib(aT MIaBUTCS
npu Temrepatype okoio 205 °C. Ceipoit ruapocyibdat MIaBUTCs 3HAYUTEIHHO HIKE.
IloaToMy, mOKa BCA BOAA M3 HET0 HE YHAIUTCS, PA3JIOKEHUE TIULEpPUHA HE
MIPOUCXOJINT).

[Ipu3HakoM HayaBLIErocs pAa3lOKEHUs TIULUEpPUHA CIYKUT TOOypeHHe
KHUJIKOCTU B IPOOUMPKE U MOSIBICHUE PE3KOr0, OCTPOTO 3amaxa.

OnyckaloT B MNPOOMPKY TMOJOCKY (GUIBTPOBAILHON Oymaru, CMOYEHHYIO
pacTBOpoM (PyKCHHCEpHHCTOM KHCIOThL. Kak TOJbKO mapbl AOCTUTral0T Oymaru, oHa
OKpalIMBaeTCs B KpacHbIN 1BeT. Ha 4To 310 yKa3piBaer?

Hanumwure ypaBHeHUs peakiui, 3anuiiute HaOMoAeHUs, U chOopMyIUpynTe
BBIBOJI.

OmnbIT 6. PacTBopuMoOcCTS (heHoJIa B Boae

Oobopyoosanue: MITaTUB C MUKPOIPOOHPKaAMU

Peakmuegnt: peHOIT KUTKUIA.

Xoa padoTbl

[Tomemator B mpoOupKy 3—4 Karim >Kuakoro GpeHosna, mpuodaBisitoT 3—4 Kariu
BOoAbl M B30anThiBatoT. OOpaszyeTcss MyTHasl >KUJIKOCTh — SMysbcusi ¢eHona. [lpu
CTOSIHUM TAaKash 3MYJbCHUS TOCTEIIEHHO PACCIaMBACTCSA: BEPXHUU CIIOW — PACTBOP
¢denoua B Boze (kapOo10Basi KHCIIOTA), HIDKHHUM — pacTBOpP BOAbBI B heHoste. [lomemator
MpPOOMPKY B KUIISIILYIO BOJSHYIO OaHIO 0 MOJTY4YEHHsI OTHOPOAHOrO pactBopa. llpu
OXJIQXKJICHMH BHOBb 00pa3yercs MyTHas >KUJIKOCTb. [Ipy MOBBIIEHUH TeMIEpaTypbl
YBEJIMYMUBAETCS PACTBOPUMOCTD KakK BOAbI B (peHoie, Tak U (peHona B Boje, ¥ npu 68
°C OHHU CMELIMBAIOTCS APYT € APYTOM B JIFOOBIX OTHOILICHHUSIX.

IIpumeuanue: Ilpocteitmmii ¢peHOT B YUCTOM BHUAE MPEACTABISET COOOM
OeclIBETHOE KPUCTAJUIMUECKOE BEIIECTBO C XapaKTEPHBIM 3allaxoM, MIaBSIIHICS Tpu
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41 °C. Temnepatypa miaBiieHus GeHoa CUIbHO TOHMXKAETCSA OT MPUMECH HEOOJIBIIINX
koinuecTB Boabl (kpuctamoruapat CsHsOH H2O, miiaButcs npu 16
°C). ®eHoJN TUTPOCKOMHMYEH, KpUCTAJUIBI (EHOJIAa TMpU CTOSHUM Ha BO3JyXe
pacIIbIBaIOTCs, 00pa3ys TaKk Ha3bIBAEMBIN KHUIKHHA (PEHOI.

Hammmute ypaBHeHHs peakmuii, 3anUIIATe HAOMIOACHUSA, U chopMymupyiTe
BBIBOJI.

Omnbit 7. IlosrydyeHnue u pasiio:xkenue GpeHoIATOB

Obopyoosanue: MTaTUB C MUKPOIIPOOUPKAMH.

Peaxmuewt: xxvunxuii peHON, TUAPOOKCH HATpus (2H p-p), CepHast Kuciora (2H
p-p).

Xoa padoTbl

B npobupky nomemarot 3—4 kamim Kuakoro GpeHosa u 100aBiasoT 3—4 Kamiu
BOJIbI, TIIATEIBLHO NepemMeninBatoT. K mojiydeHHON 3Mylibcun 100aBIsa0T 3—4 Kariu
pacTBopa eakoro Harpa. MoMeHTaIbHO 00pa3yeTcsl Mpo3pavyHblid pacTBOp (eHosITa
HATpHs, TaK KaK OH XOPOILIO paCTBOPHUM B BOJIE.

K nmonoBune npo3padyHoro pactBopa (heHosTa HaTpus JO0ABISIIOT 2—3 Karuiu
CepHOI1 KUCIIOThI. BHOBB BhIJIENISIETCSI CBOOOAHBIN (PEHOIT B BUJIE IMYJIHCHUHU.

3anuimTe ypaBHEHHUE PEAKIIUU 00pa30BaHUs U PA3JIOKEHUS (PEHOISATA HATPUS,
0003HAYUB CJIBUT AJICKTPOHHBIX: IJIOTHOCTEN B MOJIEKyJie (DeHoza.

Hamumure ypaBHeHMs peakiuii, 3anuIIuTe HAOMIOACHUS, U cHopMyIupyiTe
BBIBOJI.

OnbIT 8. Peakun ¢enoJioB ¢ xjaopuaom xeiesa (I111)

Obopyooeanue: MTaTUB C MUKPOTIPOOHPKAMHU.

Peaxmuewvi: 1%-upie pacTBOpbl (eHONA, MHPOKATEXWHA, PE30PIMHA,
TMAPOXMHOHA, TUporamiona, xjaopua xkenesa (0,1 °H p-p).

Xoxa padoTbl

B onny mpoOupky mnomemaroT 3—4 kamu pactBopa (eHona, B APYryo —
MAPOKATEXWHA, B TPEThIO — PE30PIIMHA, B YETBEPTYIO — THAPOXUHOHA, B TATYIO —
nuporasiona. B kaxmyro u3 HuX 700aBIsOT 110 3—4 Karum pacTBOpa XJIOpHIa Keie3a
(111). ITpu 3TOM B MEepPBOI POOHUPKE MOABISACTCS KpaCHO-(DHOIETOBOE, B YETBEPTOM —
3e7IeHOe, MOMEHTAJILHO TEpEeXOsIee B KeIToe, B MATOM — KpacHoe. OObsCHUTE,
noueMy ObICTPO U3MEHSETCS 3eJieHasi OKpacka ¢ THIAPOXUHOHOM?

Harnumute ypaBHeHMs peakiuii, 3anuimuTe HAOMIOACHUS, U cHopMynupyiTe
BBIBO/I.

Bonipocsl 17151 caMoCTOSITE/IbHOM padoThI

1. Hanummre oOuime ¢popMyibl CIMPTOB U (PEHOJIOB.

2. Onumure 3JIeKTPOHHOE CTPOSHHE METaHoJa U (peHoa.

3. Kakwue crocoOsl nony4eHus CnupToB U (EHOJIOB BaM U3BECTHBI?
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4, OObsicHuTe, moueMy y (EHOJIOB MO CPaBHEHHUIO CO CIHUpTaMHu OoJjee
BBIPaKCHBI KUCJIOTHBIC CBOMCTBA?

5. Ilepeuncnute TUTIBI XUMHYECKUX pPEAKIUN, XapaKTEpHBIC IJIS CIIUPTOB U
(heHO0JIOB, HATTUIITUTE COOTBETCTBYIONINE YPABHEHUS PEAKITUH.

6. Hammmmre ypaBHEHUS peakluii: OKHCICHHsI TIEPBUYHBIX, BTOPUYHBIX U
TPETUYHBIX CIIUPTOB, a TAKKE (DEHOJIOB, YKAKUTE YCIOBHS U TpoTeKaHus. OOBICHUTE
pa3INyrs B CIOCOOHOCTHU K OKHCIICHUIO YKa3aHHBIX COCIUHCHHIA.

7. YKaXWuTe PEeakiuio, MO3BOJSIONIYI0 OTIWYaTh OJHOATOMHBIC CIHUPTHI OT
MHOTOAQTOMHBIX, HAITUIITUTE YPAaBHEHNE dTOM XUMUYECKON PEaKITUH.

8. Hanmmmmre ypaBHEHHsI KQ4eCTBEHHBIX PEAKIIMA HA MHOTOATOMHBIE CITUPTHI
U (EHOJIBI.

Yueonas aureparypa: [1, 2, 4,6, 7, 12]

JlabopaTtopHnasi pa6ora Ne 3
Tema. OxcocoequHeHUA

HN3yuenne GpU3NKO-XUMHYECKHUX CBOMCTB OKCOCOEAMHEHU (AJIbJEru10B U
KETOHOB), POBE/eHNE Ka4eCTBEHHbIX PeaKIuil

Heab padoTbl — GopMUPOBaHNUE HABHIKOB M YMEHHUSI B MOJYYCHUU aJIbJICTUIOB
B J1a0OpPATOPHBIX YCJIOBUSX U B MPOBEICHUM KAUYECTBEHHBIX PEaKIIMM HA aIbJeTUIHYIO
TPYIIILY.

Teopernveckoe BBeieHUE

AJbJIETUZIBI U KETOHBI — MPOU3BOJHBIC YIJIEBOJOPOAOB, COJEPKAHUE OKCO-
(kapO6onunbHyto) rpynmny =C=0. B anpaerugax oHa CBsi3aHa C YIJIEBOJOPOJHBIM
pamukasioMm u aromoMm Bojgopoaa R(Ar)-CH=0, B keroHax — C JAByMs
yrieBogopoanbivu paaukaiamu R(Ar)-CO-R(Ar).

AJbJIETUIbI U KETOHBI SIBJISIOTCS] CUJIBHO TOJISIPHBIMY CO€IMHEHUSIMU, TaK KakK B
KapOOHUJILHOU rpyIine 00Jiee AIEKTPOOTPUIIATEIBHBIN aTOM KUCIOPO/ia OTTATUBACT K
cebe  DJEKTPOHBI,  OOpasyrwoliue  JABOWHYIO  CBS3b. Ketonst  mMeHee
PEAKIIMOHHOCTIOCOOHBI 110 CPABHEHUIO C aJIbJACTUIaMHU, TaK KaK aIKUIbHBIC PaIUKaIIbI
OKa3bIBAIOT JIEKTPOHOIOHOPHOE JIEUCTBHE (MTOJIOKUTEIbHBIA UHAYKTUBHBIN 3P deKT
(+) | m TeM caMbiM, KOMIICHCHPYIOT B HEKOTOPOH CTCMEHH YaCTHYHBIN
MOJIOKUTENbHBINA 3apsy (+0) Ha KapOOHWIBHOM aTOME YTjepoja, YTO MPUBOIUT K
YMEHBIIECHUIO JIUMOJIBHOTO MOMEHTa OKco-Tpynmbl. Kpome Toro, o0beMHbIE
YIJIEBOJIOPOAHBIE PAIUKATIBl MOTYT CO3/1aBaTh MPOCTPAHCTBEHHBIE MPEMATCTBUS IS
pEeareHToB.

Paznuynas peakimoHHas ClOCOOHOCTh alibJIETU0B U KETOHOB CHUJILHEE BCETO
CKa3bIBACTCS B OTHOIICHUM K OKUCIUTENSAM: albJETUibl JIETKO OKUCISIOTCS TpPU
JICHCTBUU TaKMX CJIa0BIX OKUCIIHMTENEH, Kak OKCua cepedpa u ruapokcun mean (11),
SIBJISIFOIIMECS] KAYECTBEHHBIMU HA aJIbJACTUIHYIO IpyIiny. KeTOHbBI OKUCISIOTCS TOJIBKO
CUJIbHBIMU OKHCIIUTENIIMM, TAKUMH, KAK TEPMAHraHAaT Kalusg B KHUCJIOW cpexe,
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XpOMOBasi KHUCJIOTa W JApyrue, Npu HarpeBaHuu. s anpAeruaoB U KETOHOB
XapaKTEPHbl PEaAKIMU HYKJICO(UILHOTO MPUCOEAUHEHUS M0 KapOOHUIIBLHOM rpyIie
(IpOAYKTHl TPUCOCTUHEHUS B pPANAE CIy4yaeB OTIICIUISAIOT BOAY M pPEakUud IO
pe3yabTaTaM BBITJISIISAT KaK PEeakiuy 3aMElIEeHHUs] ), peaKIiy 3aMEILeHHs KUCIOpOoaa B
KapOOHWJIBHOW TPYIIIE M BOJIOPOJIA B OL-TIOJIOKEHUH TI0 OTHOIIEHUIO K KapOOHUIHLHOM
rpyIIe, KOHACHCAUH, TOJTUMEPU3aluU U JPYTHUe.

3aganue U 3Tanbl NPoOBeAeHUs J1a00PATOPHOI padoThI

Omnpit 1. ITosryyeHue yKCYCHOTO ajibJiernaa

Obopyooseanue: 1ITaTUB C MUKPOITPOOUPKAMHU, CIIUPAITH U3 MEJTHOM IMTPOBOJIOKH.

Peaxkmuegui: 5TUNOBBIN cIUPT, PyKCUHCEPHUCTAsA KUCIIOTA.

Xoxa padoTbl

B cyxywo npoGupky nomMemarT 2—3 Kariu 3TUiIoBoro crnupra. Cnupans U3
MEJIHOM MPOBOJIOKM HArpeBarOT B IJIAMEHU TOPENKHU 1O IMOSBICHHUS YEPHOTO HajeTa
okcuaa meau. Eie ropsuyio crupalib OMycKarT B MPOOUPKY € 3TUIIOBBIM CIUPTOM.
UYepHast MOBEPXHOCTh CHUPAIM MIHOBEHHO IPEBPAILAETCA B 30JOTHUCTYIO 33 CYET
BOCCTaHOBJIEHUS okcuaa Menu. OJHOBPEMEHHO MOXHO ONpENeIuTh 0Opa3oBaHUE
YKCYCHOTO aJibJIeTH/Ia [0 XapaKTepHOMY 3amaxy (3amax sOJok).

bonee ybenuTenbHBIM J0Ka3aTEIbCTBOM OOpa3oBaHMsI YKCYCHOTO albJeruja
CIIYKUT I[BETHAs peakius ¢ PyKCMHCEPHUCTON KUCIOTOM.

JIist mpoBeleHUsI PeaKIUu W3 TPOOUMPKU YAAISIOT MEIHYIO CIOHpaib U
N00aBIIAIOT B MPOOUPKY 2 KaIlJiu pacTBOpa PyKCUHCEPHUCTOM KucnoThl. [losBisercs
PO30BO-(PHOJIETOBOE OKPALIMBAHUE.

Hamumure ypaBHeHMs peakilvil, 3alUIIMTEe HaOMIOACHUS, U chopmynupyite
BBIBOJI.

OnbIT 2. OKHC/IEHNE aJIb/IerHI0B AMMHUAYHBIM PACTBOPOM OKCH/IA cepedpa
(peakuus «cepeOpPsSIHOIO 3epPKaJIa»)

Obopyooseanue: MTaTUB C MUKPOTIPOOUPKAMHU, BOJISTHAS OaHS.

Peaxmuewl: mypaBbunblil anbaerua (40%-ublii BOAHBIH pacTBOpP), aMMHUaK (2H
p-p), HUTpar cepedpa (0,21 p-p).

Xoxa padoTbl

B uucryio mpoOupky momemiaroT 2 Karull pacTBOpa HHUTpara cepedpa u
MpUOABISIIOT ~ KaIlllo  pacTBopa ammuaka. (OOpaszoBaBimiicss Oypwlii  0CalloK
THAPOKCUIA cepedpa pacTBOPSIOT, J00aBIsAs HM30BITOK — 1-2 Kamim pacTBopa
aMMHaka. 3aTeM TpUOaBIIAIOT KaIlIl0 pacTBOpa MYpPaBBUHOTO ajbICTH/A, CTaBST
npoOUpKy B BOAsHYIO OaHro, HarpeTyto a0 50-60 °C, no BblJeieHUsS Ha CTEHKax
poOHMpKU cepedpa B BUAE OJICCTAIICTO 3€pKaJbHOTO HajeTa (KOMIUICKCHBI HOH
MeTaJuTa BOCCTaHABIIMBAETCS IO METAJUTMYECKOTO cepedpa). ANbAeTH ] OKUCISIETCS 10
KHUCIIOTBI, KOTOpast 00pa3yeT aMMOHHUEBYIO COJIb.
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OObsicHUTE, K KAKOMY TUITY PEaKIIMH OTHOCUTCS JaHHAas?
Hanuimumre ypaBHeHMs] peakluii, 3anuiidTe HaOMIOACHUS, U cHOpPMYITUpyHTe
BBIBOJI.

OnbIT 3. OKucIeHne ajabaeruaoB ruapoxkcuaom meau (I)

Obopyooeanue: MTaTUB C MUKPOTIPOOUPKAMU, MPOOUPKOIEPIKATETb.

Peaxmuewi: MypaBbunbIil anbaerun (40% Boansiid p-p), cynbdat meau (0,2H p-
p), TUAPOKCHU]T HATpHs (2H p-p).

Xoxa padoThl

B npobupky nmomemaroT 4 Kariu pacTBopa THAPOKCHUIA HATPHSs, Pa30aBisSIOT
ero 4 xarisiMy BOJIbI U TOOABJISIFOT 2 Karljik pacTBopa cyibdara menu. K Brimasmemy
ocanky ruapokcuna menu (II) mpubammstor 1 kamimo pacTBOpa MYpPaBBUHOTO
anbpAeruaa, COJEPKUMOE MPOOMPKU MepeMelnBaloT. HarpeBaroT Haj IiaMeHeM
TOPEJIKU JI0 KUTICHHS TOJBKO BEPXHIOI YacTh TAK, UTOOBI HIXKHSS YacTh OCTaBajlach
JUTSI KOHTPOJISL XOJI0/IHOM. B Harpetoit yactu mpoOUpPKU BBIJIEISETCS JKENTHIM 0CaI0K
ruapokcuaa meau (1) CuOH, nepexoasimuii B KpacHbIM okcua Meau (1), a mHOTIa Ha
CTEHKaX MPOOUPKHU BBIACIACTCS JIaXKe METAITNYECKAas ME/lb.

OOBsicHUTE, K KAKOMY THITY PEaKIIM OTHOCUTCS TaHHAsI.

Hanumwure ypaBHeHUs peakiui, 3anuimute HaOMoAeHUs, U chopMyIUpynTe
BBIBOJI.

OmnbIT 4. Peakuus anerona ¢ ruapocyiabgurom (0ucy1bGuroM) HATPUA

Obopyoosanue: MTATUB C MUKPOITPpOOUpPKaMU, BOJIsIHAS OaHsI.

Peaxmuegwt: aueToH, ruipocyabPUT HaTpusl (HACHIIIIEHHBINH PacTBOP), COJISTHAS
KucioTa (2H p-p), THAPOKCU HATpust (2H p-p).

Xoa padboTbI

B npobupky nomemaror 4 Karjau aueToHa W npuOaBisioT 6 Kamelb pacTBOpa
ruapocyibdura. Ciierka pa3orpeBuIylocs CMeCh OXJIAXIAIOT XOJI0IHON BOIOM. 3aTeM
IpOOUPKY BCTPAXUBAIOT WM MOTUPAIOT CTEKJISHHOW MAJOYKOM O CTEHKU MPOOUPKH.
Bcekope Bwimensercsa Oenblif 0caliok THIPOCYJIb()UTHOTO MPOU3BOJHOTO alleTOHA.
Copepxumoe NpoOUPKU AENAT Ha ABE 4acTH. B olHy mpoOUpKYy BHOCAT 5 Karelnb
COJISTHOM KHUCJIOTHI, B APYTYIO — 5 Kallejlb pacTBOpa TMAPOKCUAA HATPUSA U HarpeEBAIOT
110 ICUE3HOBEHMS OCAJIKA.

OTtmeTbTe  3amax  BBIACNMBIIUXCA  MapoB  Mmocjie  npuOaBiIeHUs K
THIPOCYJIb(PUTHOMY MTPOU3BOTHOMY PACTBOPOB KHCIOTHI U IIEIOYH.

Hanummre ypaBHeHUs peakiui, 3anuimte HaOMOAeHUsA, U cHOpMYyIUpyHTE
BBIBOJI.

Bonpocsl 1j151 caMOCTOSATEIbHON padoThI

1. KakoBO 3JIEKTPOHHOE CTPOEHUE OKCO-TPYIIIIHI?

2. Hamummre Bce BO3MOXKHBIE (OPMYJIbI albJETHAOB M KETOHOB C 0O0IIEi
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dbopmynoit CsHgO. HazoBuTe ux 1Mo cucreMaTu4ecKoi HOMEHKIaType.

3. Ykaxute crocoObl MOTYyYEHHUS albJIETUI0B U KETOHOB.

4. Hannvte ypaBHEHHS PEAKINI, B KOTOPBIE BCTYNAIOT U YKCYCHBIN albIeru,
Y all€TOH.

5. Pacnionoxute B psii O yObIBAIOIEH XUMUYECKOW aKTUBHOCTH U OOBSICHUTE
TaKO€ pACHOJIOKEHUE [JIi COCAUHEHUI: aleTOH, MYpPAaBbUHBIA  AJIbJICTHU],
IIPOMUOHOBBIN AJIbIETHU/I.

6. Hanummure ypaBHEHUs] KAYECTBEHHBIX PEAKIUN Ha allbJICTUIHYIO TPYIIITY.

YuebHnas gureparypa: [1-3, 5-8]

Tema KapOoHoBbIe KHCJIOTHI M UX IPOU3BOJAHbBIE

N3yvenune GU3NKO-XUMHYECKHUX CBOICTB KAPOOHOBBIX KHCJIOT

Heab pador — popMHupoBaHUE HABBIKOB U YMEHHUSI B OTKPBITUU KUCIOTHBIX
CBOMCTB KapOOHOBBIX KHCJIOT, TPOBEJACHUU PEAKIIUHN Pa3JI0KEHUS, M30MEpPU3AIIAU JJIs
psiza KUCIOT; TOJy4eHUH OMypeTa W B NMPUCYTCTBUM aMUJHOW TPYNIUPOBKU B €T0
CTPYKTYpE.

Teoperuueckui MarTepuaJl, He00XO0AMMBbIii Jif) b BBIIIOJTHEHUS
JIa0opaToOpHOil padoThI

KapOoHOBBIMH ~ KHCIIOTAaMU  HA3bIBAIOTCA TMPOM3BOAHBIC  YTJIIEBOJOPOJOB,
coJiepkalire KapOOKCUIIbHYIO TPYIITY, XapaKTePU3YIOIIYI0 KJIacC KUCIOT.

2O

N
OH

KapOOKCUIIbHAS Ipynna

Kucnotel gensitcss Ha OJHO-, MHOTOOCHOBHBIE — MO YHUCIY KapOOKCHIIbHBIX
rpynn, Ha anudaTudyeckue (MpeaesbHble U HENpEeebHbIE), apOMaTHYECKUE — IO
CTPYKTYpE paJuKaa.

Kucnopon kapOOHMIBHOM TpyNmbl NPUTATHBAET K ce0€ JIIEKTPOHBI OT
KHCJIOPOJa TUAPOKCUIBHOM TPYyMIbl, TAKUM 00pa3oM, KUCIOPOJ THAPOKCHIIA MEHEE
MPOYHO YAEpP>KUBAET aTOM BOJOPOAAa WU CTAHOBUTCS BO3MOXKHOW JMCCOLIMALIMS,
XapakTepHasi 115l paCTBOPOB KapOOHOBBIX KUCIIOT.

— C

[IpoToH B KapOOKCWJIBHOW TpymIe OTHICIUISIeTCsl Jierde, 4eM B CIUpTax
(BnMsiHUE TOJIIPHOM KapOOKCUIILHOM TpyMIbl), T.€. OHU Kuciee cnuptoB. OTnaBas
MPOTOH, 00pa3yloT kapOokcunatT—aHuoH. KapookcunaT-aHMOH UMEET JBE OJIMHAKOBBIE
C-O cBsasu — 1,27 A, nnuna KoTophIX SIBNSETCA MPOMEXKYTOYHOM MEXTy NIMHOM
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npoctoit C—O (1,4 A) u napoitnoit C=0O cpssu (1, 20 A). Kap6okcunar-aHuoH
CTaOMIM3UpOBaH 3a c4eT dPQeKTa COmpsHKEHUS, €ro 00pa30BaHUE PHEPTETHUSCKU
BBITOTHO. Ha JIerkocTh OTIICIUICHHS MPOTOHA BIMSET TAKXKE paguKall, CBSI3aHHBIA C
KapOokcuipHOM Tpynmoil. [loaTomy kapOOHOBBIE KHCIOTHI JAlOT XapaKTepHOE
OKpaIlllMBaHUE C HMHAUKATOPAMH, MPOBOMAAT JJIEKTPUUYECKHN TOK, T.€. SBISIOTCA
anekTpostaMu. KapOOHOBBIE KHCIOTHI 110 CPAaBHEHUIO C HEOPTAHMUECKUMU — Ca0ble
kucnotel. Koncranra aucconmanuu 10° (Kmuc), Hanpumep, MypaBbUHAs KUCJIOTa —
Knuc=17,6-10", ykcycnas kucnota - Kmuc= 1,76-107°, Gensolinas KHCJIOTa —
Knuc= 6,6-10°, B To Bpems Kak 1y1s cepHoii kucnotsl Kauc=1,2-10

CBoiicTBa apOMaTHUECKUX KUCIOT MOA00HBI CBOMCTBAM KHCIIOT KHUPHOTO psfa,
OJIHAKO KMCIIOTHOCTh UX BBILIE BCIEACTBHE TOI0, YTO 00pa30BaHUE KapOOKCUIAT-HOHA
oOJieryaercs B3auMOJICHCTBUEM €ro (CONMPSKEHUEM) C OEH30JIbHBIM SIPOM:

»° Yt

c c
S OH Noo

Jlist kapOOHOBBIX KHUCIOT CBOMCTBEHHBI peakuuu 3amemieHuss —H u —OH B
KapOOKCWJIBHOM TpyTIIE.

AMHIIBI  KHCIIOT — OIMH W3 MPOAYKTOB 3aMEUICHUS THAPOKCHIA B
KapOOKCUIIbHOW IpyMIe KUCIIOT.

P O
R—C 7
~
NH >
O61mue hopmyJibl aMUJIOB:
Hanpumep:
//O
H—cC
™ NH

2
aMUJl MypaBbUHOU KUCIIOTHI,
dbopmamu1, MeTamMus
I'pynma -NH2, 3amemaroniasi THAPOKCUI B KUCIOTHOM OCTaTKE, HA3bIBACTCS
amunHOM rpynmno, rpynma =NH, 3amemaromas THaApOKCHIBI B JBYX KHCIIOTHBIX
OCTaTKax — UMHUJIHOU I'PYIIIION.

Hanpumep:
=z
CH ;—
2 C~ nH
/
CH;— C o

UMUJI SHTAPHON KHCIIOTHI
CYKLIUMUJ
Oco0oe 3HaueHHE B KJIacCe aMUJ0B UMEET MOJIHBIA aMUJ] YTOJIbHOW KUCIOThI —
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Kap6aMI/II[ HJIM MOYCBHHA, KOHCUYHBIN IMpOAYKT a30THUCTOIO oOMeHa YCJIOBCKA,

MIJICKOIIUTAIOmMuXx 1 pBI6I

NH, —C—
2 i NH2

@)

W3 HaChIIIEHHBIX KUCJIOT B JKMpaxX 4allle BCEr0 BCTPEYAIOTCS MalbMUTUHOBAS
CisH3:COOH wu creapunoBas Ci7H3sCOOH. W3  HeHachbllieHHBIX  HauOouiee
pactpoctpaneHnbl oyienHoBasi C17H33COOH, nunoneBas C17H31COOH, nunoneHoBas
C17H20COOH.

[Ipu menouHoM ruapoause (OMbUIICHUH) dKUPOB MOIYYAIOTCS TIMLIEPUH U MbLIA
— COJIM BBICHIMX XUPHBIX Kuca0T, Harpumep, C17H3sCOONa — creapat Hatpusi.

3ajaHue ¥ 3TaNbI NPOBEJACHUSA JTA00PATOPHON PadOThI

OnbIT 1. PacTBOpUMOCTH B BOJie PA3JIMYHBIX KHUCJIOT

Obopyoosanue: MTaTUB C MUKPOTIPOOUPKAMHU, BOJISIHAS OaHS.

Peakmuegwbl: KUCIOTBI: YKCyCHasl, MaciigHasi, CTEapUHOBAas, OJCUHOBas,
11aBeJieBasi, SHTapHasl.

Xoxa padoTbl

Tpu UM HECKOJIBKO KPUCTANIOB KaXKI0M U3 UCCIIETyEMOM KUCIOT MOMEIIAIOT B
npoOupKH, AO00ABISIOT MO S5 Kameidb BOJbI B KaXKIYI0 NPOOUPKY, THIATEIHHO
NepeMEIINBAIOT. 3aTeM, €CIM KHUCJIOTa HE pacTBOPSIETCS, HarpeBaroT. [ opsuue
PaCTBOPHI OXJIAKIAIOT U OTMEYAIOT BBIJICIICHUE KPUCTAIIIOB KUCIIOT, PACTBOPUBIINXCS
JIUIIb TIPU HarpeBaHUM.

OtMmerbTe B paboyeMm JKypHaye, KaKk BIUSET HA PAaCTBOPUMOCTH KHCIIOT
YBEJIMUCHUE JUIMHBI YTJIEPOAHOM 1EeNnovku (ruapodoOHOM dYacTH) U YHCia
KapOOKCWIIBHBIX Tpymm (ruapodunbHol yacTu). Hamumure ypaBHEHUS peakiiuid,
3aMUIIATE HAOTIOACHUS, U CPOPMYITHPYITE BBIBOI.

OmnpbIT 2. KuciioTHbie cBOHiCTBA KAPOOHOBBIX KUCJIOT

Obopyoosanue: MTaTUB C MUKPOTIPOOUPKAMH.

Peaxmueut: yxcycHas kuciorta 0,1 H pacTBOp; MarHuii, MOPOLIOK WK CTPYXKKa;
KapOOHAT HaTpHsl; METWJIOBBI OpAaH)KEBBIA, pPACTBOP; JAKMYC CHHHUM, pacTBOp;
denondraneun, 1%-Hblil CIUPTOBOM PacTBOP.

Xoa padoTbl

1. B Tpu mpobupku momemniaroT mo 1 karie pacTBopa YKCYCHOM KHCJIOTHL. B
NEepBYI0 MNPOOMPKY M00ABISIIOT 1 Kamio METHJIOBOTO OPAHXKEBOTO, BO BTOPYIO —
1 xarmto nakmyca. B tpetbto — 1 xammio genosndranenna. B npobupke ¢ METUIOBBIM
OpaH)XEBBIM MOSBISIETCS KPACHOE OKpaIIMBaHKE; B IPOOUPKE € JTAKMYCOM — PO30BOE.
®enondranenH ocraics 0ecuBeTHbIM. OO0bICHUTE, TOYEMY?
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2. B npobupky nomMemnarot 2 Karii pacTBOpa YKCYCHOM KHUCIOTHI U 100aBISIOT
HeMHOTO Maraus. K oTBepcTuio mpoOUpKy MOJHOCAT TOPSIIYIO Ty4uHKyY. [Ipu aTom
HaAO0JII0/1a€TCsl BCIBIIIKA, COTPOBOXKAAIOMIASICS PE3KUM 3BYKOM.

OO®bsacHUTE, IS CMECH KaKHX T'a30B XapakTepHa Takas Bcmblka? Hamummre
YPaBHEHUS PEAKIIUM.

3. B npoOupky HanuBarT 2—3 Karii pacTBOpa YKCYCHOM KUCJIOTHI M JOOABIISIOT
HECKOJIbKO KPYIUHOK yriekucioro Harpusi. K oTBepcTHIO TPOOUPKU MOAHOCAT
ropsauyro JayduHKy. JlyumHka racHer. OOBSCHUTE, MOYEMY JIyYHMHKA TacHET.
Harmmmte ypaBHeHHs peakIuii, 3auIITe HaOMI01eH s, U CHOPMYTUPYHTE BEIBOI.

OmnpbiT 3. Pa3noxkeHnne mapeeBol KUCJIOTHI IPH HATPEBAHUHU

Oobopyooeanue: mMTaTUB C MHUKPOIPOOUMPKAMH, Ta300TBOJAHAS TpyOKa C
OTTSIHYThIM KOHIIOM.

Peaxmuegni: maBeneBas KUCI0TA, KPUCTAJUIMYECKAs; N3BECTKOBAS BOAA.

Xoa padoTbl

HeckonbKko KpHUCTaJIOB IIIaBEJIEBOM KHUCIOTBl HArpeBalOT B MPOOUPKE C
ra300TBOIHOM TPYOKOM, KOTOpas OIyIlleHa B IPYTYI0 IPOOUPKY C U3BECTKOBOM BOJIOM.
HarpeBanue mnpoBOAST 10 NHOMYTHEHHS HW3BECTKOBOM BOJABI. 3aTeM TpYOKy U3
AKUJAKOCTH BBIHUMAIOT U MOJKUTAIOT Yy €€ OTBEPCTHS BBIIEISAIOIIUNCS ra3, OH TOPUT
XapaKTEPHBIM TOJyObIM TUIAMEHEM.

OOBscHUTE, IS KAKOTO Ta3a XapaKTepHO roiy0oe okpaiBaHue?

Hanummute ypaBHeHUs peakiui, 3alUIIUTE HAOMIOJCHUS, U CHOPMYIUPYITE
BBIBOJI.

OnbiT 4. U30Mepu3anusi 0J1eMHOBOI KMCJIOTHI B YJIaUIHHOBYIO

Obopyoosanue: MTaTUB C MPOOUPKAMHU.

Peaxkmuegwl: oienHOBAsI KUCIIOTA UITH TIOJICOTHEYHOE MACJI0; MEJlb, CTPY/KKa WIIH
KYCOYKH TTPOBOJIOKH; a30THAs KHCIIOTa, KOHIICHTPUPOBAHHAS.

Xoa paboTbI

B npoOupky nmomeniaroT 5 Kameiab OJEMHOBON KUCIOTHI, MAJICHBKUI KyCOUEK
MEHOM TIPOBOJIOKM WJIM CTPYKKH. J[0OaBisitoT 2—3 Kamiv KOHIICHTPUPOBAHHOM
a30THOM KHUCJIOTHI (B BBITSDKHOM IIKady), U OCTOPOKHO BCTPSXHBAIOT, YTOOBI
BBIJICIIAIOIMECS TIPU B3aMMOJECUCTBUM a30THOW KHCIIOTBI C MEIBIK) OKHCIBI a30Ta
Jy4lIe MOTJIONIAIUCH OJIEMHOBOM KUCIOTOM. [TpoOMpKy CTaBST B IITATUB U OCTABIISAIOT
B BBITSDKHOM IIKady (MpUMEpHO Yac), MoKa BCIICHUBIITUNCS CJIOM OJICMHOBON KHUCIIOTHI
HaJl CUHMM BOJHO-KHMCJIIOTHBIM CJIOEM CWJIBHO 3aryCTeeT WJIA 3aTBEPAEET U IIPU
OTIPOKUIBIBAHUYU MPOOUPKU HE BHLITUBACTCS.

OObscHUTE, KaKoe sIBICHHE Bbl HaOdIoAaere B mpoOupke. B uem orimuume
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(bU3HUECKUX U XUMUYECKUX CBOMCTB 3THUX U30MEPOB.
HanuimuTe ypaBHEHHs] peakivil, 3aUIIUTEe HAOIIOJAEHUS, U CHOPMYITHPYHTE
BBIBOJI.

OmnbIT 5. O0pa3oBanue Ouypera

Oobopyooeanue: MTaTUB C MPOOUPKAMU, MUKPOILIIATEb.

Peaxmuewi: MOYEBUHA; TUAPOOKCU]] HATPHUSI, 2H pacTBoOp; cyibdaT meau, 0,2 H
pacTBop.

Xoxa padoThl

B mpoOupky mNOMEIIalOT OOUH  IINATE€b  MOYEBHHBI, OCTOPOYKHO
IPOJOJDKUTEIBHO HArpeBArOT HaJ IUIAMEHEM TOPEJIKU 10 MPEKPALIECHUs BBIICICHUS
My3bIPbKOB aMMHaKa U 3aTBEPACHUS PEAKIIMOHHON CMecH, BCIIEACTBUE 0Opa30BaHUs
Oouypera. UToOBI OTKpBITH OHYpET, NPOOUPKY OXJAXIAOT, AOOABISAIOT B HEE
5—6 Kamenb JAUCTWUIMPOBAHHOW BOABI W COAEPKUMOE TMPOOMPKH  KHUIIATAT
2—3 MUH, 1al0T OTCTOSTHCH.

K pactBopy Omypera n00aBisiOT 2 Kalld pacTBOpa THAPOKCUIA HATpUsi U
1 xarutto pactBopa cyibdaTa MeAH, MOSABISETCS PO30BO-(HOJIETOBOE OKpaIIUBaHUE
KOMIUICKCHOW MeIHOW conu Oumypera (OuyperoBas peakiusi). M30bITOK cynbdara
MeIu MpUAAET PACTBOPY CHUHUM LBET, MAaCKUPYIOIIMI XapaKTEpPHYIO PpPO30BYIO
okpacky. Hanummre ypaBHeHUs peakiuii, 3aummTe HaOaoeHusl, 1 chOpMyIUpynTe
BBIBOJI.

Bomnpocs! Aj1s1 caMOCTOATEIbHOM padoThI

1. Hanumwmre hopmyiibl MypaBbUHOM, CTEAPUHOBOW, KPOTOHOBOM, OJIEMHOBOIA,
OeH3olHOoM KuciaoT. HazoBute nx 1o COBpEMEHHON MEXIyHApOHOM HOMEHKJIATYpE.

2. OnumurTe MMEKTPOHHOE CTPOEHUE KapOOKCHIBHOU TPYIITIHI.

3. Tlepeuucnute cnocoObl MOTYy4YEHUS MPOMUOHOBOW KHUCIOTHI, HAMUIIUTE
COOTBETCTBYIOIINE YPABHEHUSI XUMUYECKUX PEAKIUH.

4. HanummTe ypaBHEHHMsS IUCCOLMAIIMM, OOpa3o0BaHHUA AMMOHMIHOW COJU
MACJISTHOM KUCIIOTHI.

5. Kakue (yHKUIUMOHANBHBIE TPOU3BOAHBIE MOXHO  TMOJNYYUTh U3
2-MeTHII0yTaHOBOM KuCIOoThl? HanuimTe ypaBHEHUS! COOTBETCTBYIOIINX XUMUYECKIX
peakun

6. Pacnonoxure kapOOHOBBIE KHCIOTHI B MOPSAKE YObIBaHMSI KUCIOTHBIX
CBOMCTB: YKCycHasi KHCIOTa, O€H301Has KHCIIOTa, akpuioBas kucioTta. OTBer
00OCHYITE Ha OCHOBE AJIEKTPOHHOT'O CTPOECHUS 33JaHHBIX KAPOOHOBBIX KUCIIOT.

Yueonas aureparypa: [1, 2, 4, 6, 7, 10]

JlaGopaTopHnasi padora Ne 4
Tema. 'HAPOKCHUKHUCIOTHI
HN3yuyenune GpU3NKO-XUMHYECKUX CBOMCTB HAPOKCUKHUCIIOT
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Heasb padoTbl — GopMHpPOBaHKE HABHIKOB U YMEHUSI B MPOBEICHUU PEAKIIUU
OKUCJICHUS  THUAPOKCUKUCIOT B  Pa3JIMYHbIX  YCIOBUAX, B  CIOCOOHOCTH
TUAPOKCUKHUCIOT W WX MPOU3BOJHBIX K KOMIUIEKCOOOPAa30BaHMIO; B OTKPBITUU
TayTOMEpHbIE (OPMBI AllETOYKCYCHOTO 3(upa.

Teoperuueckunid Marepual, HEe00X0 UMbt IS BbINOJTHEHU S
JabopaTopHoil padoThI.

['MapOKCUKUCIOTaMU Ha3bIBAIOTCS MPOU3BOJHBIE KapOOHOBBIX KHUCIOT, B
YIJIEBOJLOPOJAHOM pPaJAUKAJIE KOTOPBIX OJWH WM HECKOJIBKO AaTOMOB BOJOpPOJA
3aMEIIeHbl HAa THIPOKCWIBHYIO TIpyniy. OKCOKHCIOTHI COAEpXkKaT B paJuKae
okcorpynmy (kapooHubHyt0 rpynmy) =C=0.

Ecnu rugpokcnn nitk KETOrpyIina HaXOAUTCS B O-II0JIOKEHHUH 10 OTHOLLICHUIO K
KapOOKCUJILHOM TPYIIE, TO OHU YCHJIMBAIOT KHUCIOTHBIE CBOWCTBA TUIAPOKCUKUCIIOT U
OKCOKHMCIJIOT.

I'mapokcu- W OKCOKHMCIOTBI  SABJSIOTCS  T€TEPO(PYHKIMOHATBHBIMU
COCIMHEHUSIMH, OHHM BCTYIMAIOT B PEAKIMH MO KaXIAOMY BUIY (YHKIIMOHATBHBIX
rpyni. Kpome Toro, oHM MOTYT pearupoBath ¢ y4acTUeM 00€UX TPYIIIL.

B menoynou cpene ruApOKCUKUACIIOTH OKUCIISIFOTCS IEPMAHTAHATOM KIS J10
KETOKHUCJIOT, B KUCJION — 10 aJIbJACTUAOB U MyPaBbUHOU KHCIIOTHI.

[[lenouHOM pacTBOP KOMIUIEKCHOTO MEIHOTO MPOU3BOJHOIO CETHETOBOW COJIU
U3BECTEH IO/ Ha3BaHWeM peakTuBa @DenuHra M 00JagaeT OKUCIUTEIbHBIMU
cBolictBamu. PeaktuB DeyvHra NpUMEHSIETCSA ISl OTKPBITUS AJIbIACTUAHON TPYIIIBI B
anpAEruaax U caxapax.

JIJ1st THAPOKCUKUCIIOT XapaKTEPHbI Peaklui KOMILIEKCOOOpa30BaHUsl.

AILIETOYKCYCHBIM 3(Up CYIIECTBYET B PacTBOpe B BHUJE JABYX TayTOMEPHBIX
dopm (KeTo-eHoIbHasE TayToMepHsi). TayroMepuss — 3TO TMHAMUYECKasi CTPYKTypHas
nzoMepusi. bonee ycToitunBoii (hopMoii siBIsieTcs KeToHHas (opMa aleToyKCyCHOTO
a¢upa, 4To 00YCIOBIECHO HATMYMEM B HEN CONMPSKEHHON CUCTEMBI 3JIEKTPOHOB.

3anaHue v dTanbl NPoBeIeHNUs JA00PATOPHOH PadoThI

OmnbiT 1. OKHCIEeHHE MOJIOYHON KHCI0THI

Obopyoosanue: MTATUB C MUKPOIIPOOUpPKaMU, BOJIsIHAsI OaHs, MUKPOIITIATEIb.

Peaxmuewi: MoI0O4HAs KMCIIOTA, IepMaHTaHat Kainus (1%-Hblil p-p), THAPOKCUT
Hatpus (2H p-p), cepHas kucnora (5%-Hblid p-p).

Xoxa paboTbl

B 1menodHoi cpene OKCHUKHCIOTBI OKHUCIISIIOTCSA IIEPMaHraHaTOM Kalldsl 110
KETOKHCJIOT, B KUCJIOM — J10 aJIbIETUI0B U MyPaBbUHOU KUCIIOTHI.

1. B mpoOupky mnomemator 10 kamenb pacTBOpa MEepMaHraHata Kauus,
n00aBisArOT 1-2 Kamam pacTBopa THApOKcHaa HaTpusa. K momydeHHOMY MIEI0YHOMY
pacTBOpy M00aBisIIOT 3—4 Kamid MOJOYHOM KHCJIOTHI M HarpeBaloT 1-2 MWH B
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KUIALEH BOJASHOM OaHe 10 WM3MEHEHUs OKpackdh. 3areM MpuOaBisOT OJIUH
MUKpOILINATeNb XJIOpryuapaTa (EHWITHApa3uHa W CTOJBKO K€ aleraTta HaTpus U
HarpeBatoT 10-15 mMuH Ha kunsuie BoasHoi Oane. [locne oxnakaeHHs! BbIIAAAeT
KEINTBIM 0caiok (PeHUITUAPa30HA TUPOBUHOTPATHON KHUCIOTHI.

Hanummre ypaBHeHHsI peakinil, HAOJI0AE€HUS U BBIBOJBI.

2. B npoOupKky nomemarot 4 Kariu MOJIOYHOM KUCIOTHI U 100aBIISIOT paBHBIMI
00BEM COOTBETCTBEHHO PACTBOpPA CEPHOM KHUCIOTHI W IE€pMaHraHara KaJlus.
ConepxumMoe mpoOUPKHU HATPEBAIOT 2—5 MUH Ha BOJISIHOU OaHe.

B pabouem xypHasie 0TMEUAIOT U3MEHEHHSI OKPACKH U 3aIax BbIIETSIONIETOCs
raza. Hanummre ypaBHEHHUS peakiMii, 3amuiIuTe HAOIIOACHUS, U CHOPMYIHpYyHTE
BBIBOJL.

OnpIT 2. Peaknuyn ruApoOKCUKUCIIOT ¢ XJopuaom kese3a (111)

Oobopyoosanue: MITaTUB C MUKPOIPOOHPKaAMU

Peakmuegwpl: MonouyHas KHUCIOTA, YKCYCHas KHUCJIOTa (KOHL), CaJMIUIOBas
KHUCIoTa (Hac. p-p), OeH3oitHas kucinoTa (Hac. p-p), xiuopun xkeinesa (I11) (0,11 p-p),
¢denou (BOAHBIN PacTBOD).

Xoxa padoTbl

B nBe mpoOupku BBOmsT mo 1 karute pactBopa xijopuna keneza (I11) wu
N00aBJIAIOT 10 2 Karjiy pacTBopa (peHona. PacTBopsl okpamuBaroTcs B (PUOJIETOBBIN
nBeT. B onny mpoOupky 100aBisitOT 2 Karuld MOJOYHOM KHUCJIOTBI, a B JIPYIyl —
CTOJIBKO K€ Karelb YKCYCHOM KUCIIOTHI (B BRITSHKHOM IKady). Takike MpoBOJSAT OMBIT
C CAIUIIMIIOBOI U OEH30MHOM KUCIOTaMU.

OtMmeThTe B 1a0OPATOPHOM TETPAaU B KaKUX MPOOHPKAX U3MEHUIACh OKpacKa.
[Touemy? CpaBHHUTE CTPYKTYypy OOpa3syrolMXcs KOMIUIEKCOB CO CTPYKTYpOW
KOMIUIEKCHOTO (DEHOJISATA JKele3a.

Hanumwure ypaBHeHUs peakiui, 3anuiiute HaOMOAeHUs, U chOopMyIUpynTe
BBIBO/I.

OneiT 3. B3amMoaeiicTBHe BHHHOKHCJION COJIM ¢ THIAPOOKHCHIO MeIH
(mosryyenne peakruBa MeInHra)

Oobopyoosanue: MTaTUB C MUKPOIPOOHPKaAMU

Peaxmuewt: xanuii — HaTpuil TapTpaT (BUHHOKUCIBIN) (2H p-p), cylibdaT Meau
(I1) (2u p-p), ruapokcua HaTpus (2H).

Xoxa paboTbl

B npobupky nomemiatror 2 Kamim pactBopa cyibdara meau (11) u 2 xamm
pacTBopa ruapokcuaa Hatpus. K BblnaBiieMy rojiyooMy ocaiky THAPOKCHIIA MEAU
(11) nmobGamnsitoT Kanmuii — HaTpuil TapTpar (cerHeroBa cotib). ['oy6oil ocamok
pacTBOpsieTCST W 00pa3yeTcss TEeMHO-CUHUU PAcTBOP KOMILJIEKCHOW MEIHOW COJH
BUHHOM KHCJIOTHI. [lolydeHHBI WIENOYHOM pPacTBOP, KOMIUIEKCHOTO MEIHOIO
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IPOU3BOJTHOIO CETHETOBOM COJIM, M3BECTEH II0J] Ha3BaHHEM peakThBa PenuHra,
00J1aa0IET0 OKUCIUTEIIbHBIMUA CBOHCTBAMH.

PeaktuB ®enuHra npuMEHsSETCS ISl OTKPBITHS ajbJETUAHON TPYIIBl B
aNbACTUAAX U YIIIEBOJAX.

HamumuiTe ypaBHeHHsI peakiuii, 3amuIIATe HAOMIOACHUSA, U CHOPMYITUPYUTE
BBIBOJI.

OnbiT 4. O0HapYKeHHe ABYX TAYTOMEPHBIX (DOPM aleTOYKCYCHOTO 3(upa
(KeTo-eHOJIbHAS TAyTOMEepHsi)

Obopyoosanue: MTaTUB C MUKPOIIPOOUPKAMH.

Peaxkmuent: atieToykcycHbIi dpup, xiaopun xenesa (0,1 v p-p), 6pom (Hac. p-p,
HaJl paCTBOPOM B CKJISIHKE JJOJIKHBI OBITh OpaH>KeBbIE Mapbl Opoma).

Xoxa padoTbl

AueToyKkcycHasi KUCIOTa U €€ ATUJIOBBIA 3()Up MOTYT CYIIECTBOBaTh B BUJEC
TayTOMEPHBIX (POPM — KETOHHOM U €HOJIbHOMH (ITOCiIeIHEe Ha3BaHUE MPOU3BOAUTCS OT
0003Ha4YEHHU IBOMHON CBSI3U =€H U yKa3aHUE Ha HAIWYUE TUIPOKCUIbHOWU IPyIIIbI —
o).

B nmpoOupky nomemiarot 1 karito aieToykcycHoro agupa u 1 karmio pactBopa
xjiopuga keneza. HememneHHo mnosBisieTcss (PUONETOBO-KPACHOE OKpAIMBaHUE,
yKa3bIBalollee Ha HaJU4Khe €HOJBbHOM (HOPMBI alleTOYKCYCHOTO 3¢upa (THAPOKCHUI
HAXOJIUTCS TIPH YTJIEPOJIE C JBOMHOM CBSI3BIO).

[IpubaBnsitor 1 Kamio HACBIIIEHHOTO pacTBopa Opoma, (duoseToBoe
OKpalllMBaHUE MOMEHTAJILHO MCY€3a€T, HO 3aTe€M IIOCTEIIEHHO BO300HOBIIAETCS.
[Tpubasmnstor eme 1 karuro OpOMHON BOJABI — BHOBb ITPOUCXOAUT 00ECIIBEUMBAHUE C
HOCIEAYIOUIMM BO300OHOBIEHHEM (hHOJIeTOBOW OKpacku. Hanummrte ypaBHEHUs
peaKLMii, 3aUIIUTe HAOTIOAEHUS, U CPOPMYIUPYITE BHIBO/I.

Bomnpocs! AJ1s1 caMOCTOATEILHOM PadoTHhI

1. Hanummre QopMynbl W Ha30BUTE IO COBPEMEHHOM MEXIYyHAPOJAHOU
HOMEHKJIaType CIIEAYIOIIME COEAMHEHMS: MOJIOYHAs KHCI0Ta, MUPOBHHOIPAHAS
KHCIIOTa, alleTOYKCYCHBIN 3(up, HIaBEICBOYKCYCHAsI KUCIIOTA, TJIMKOJIEBas KUCIOTa,
JUMOHHAs KACIIOTA.

2. Hamumurte peakiuu CHHTE3a M3 COOTBETCTBYIOLIUX THUIAPOKCHUKUCIOT
CIENYIOIIMX  NPOU3BOAHBIX:  HATPUEBO-KAJIWE€Bas COJb BHHHOW  KHUCJOTHI,
XJIOPAHTUIPU MUPOBUHOTPATHOW KUCIOTHI, METHIIOBBIA 3(pUp MOJIIOUHOM KUCIOTHI,
TIOJTHBIN aMUJ] I0JIOYHON KUCIIOTHI.

3. Ucxoas u3 aleTroykcycHOro 3¢upa, HaluIIuTe ypaBHEHUS peaKIfil CHHTe3a:
MacCJSTHOM KHMCIIOThI, METWJISTUIIKETOHA (YKaKUTE YCIOBUS pacilerieHus 3¢upa B
000MX CITy4asiX), HAIMIIUTE CXeMY MOJyYeHUs JTaKTH/Ia U3 MOJIOYHOMN KUCIIOTHI.

4. Hanumure ypaBHEHHs PEAKIMil MOTyUEHUs 0.-KETOTTTyTapOBOW U S0JIOUHOM
KHCJIOT, HAITUILIUTE JJI1 HUX BCE BO3MOYKHBIE H30MEPHI, 1aliTe UM Ha3BaHUS.
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Yueonas gureparypa: [1, 4, 8, 11]

TemMa AMHMHOKHCJIOTBI

N3yuyenue @GU3NKO-XMMHUYECKHX CBOWCTB AMHMHOKHCJIOT, TPOBelIeHUE
KayeCTBEHHbIX peakuui

Heab padoTbl — popMHUpOBaHUE HABBIKOB U YMEHHUS B pe3yJIbTaTe M3yUCHHS
OTHOIIICHUS! aMHUHOKHCIIOT K MHAUKATOPaM, BBISIBIEHUSI CIIOCOOHOCTH aMUHOKHUCIIOT K
KOMILIEKCOOOpa30BaHUIO.

Teoperuueckuii Martepuall, HE00XO0AMMBIii hi ) 0 BBINIOJTHEHUS
JabopaTopHoil paGoThlI.

AMHWHOKHCIIOTBI ~ SBJISIOTCS  MPOU3BOAHBIMH  KapOOHOBBIX  KHUCIIOT, B
YTJIEBOJIOPOJIHBIX paguKanmaXx KOTOPBIX OJWH MM HECKOJBbKO aTOMOB BOJOpOIA
3aMeIIeHBl aMUHOTPYTITIaMHU.

O6m1as popMya aMUHOKHUCIIOT: H,N-R-COOH

[IpocTeiineli aMHHOKHCIOTOW SBISIETCS aMHMHOYKCYCHas (aMHHOITaHOBas)
KHCJI0Ta, TIIMIUH WM TITUKOKOJI: H,N-CH,-COOH

B 3aBHCHMOCTH OT B3aMMHOIO TMOJIOKCHHUS aMHUHOTPYIIBI U KapOOKCHIBHOM
TPYIIIBI pa3IAYaioT o-, 3-, Y-aMUHOKHCIIOTHI.

o
O6mas hopmyna o.-aMUHOKHCIOT: H,N — CH — COOH -

R

AMMHOKHCIIOTHI SIBIISIFOTCST aM(DOTEPHBIMUA COSTUHEHUSIMU, TaK KaKk 00JIaatoT
KaK KHCJIOTHBIMH, TAK U OCHOBHBIMHM CBOMCTBaMHu; kucioTHasa rpymnmna — COOH u
ocHoBHas rpymnmna -NH; B3auMHO HEWTpalM3ylOT Npyr Apyra, o0pasys CTPYKTYpy
oumnossapabix noHoB: H3N*-CH,-COO".

AMMHOKHCIIOTHI SBJIAIOTCS TE€TEPOPYHKIIMOHAIBHBIMUA COCIUHECHUSIMH, OHU
BCTYMNAIOT B PEAKIMH M0 KaXJA0My BUAY GYyHKIHOHAIBHBIX rpymi. Kpome Toro, onu
MOTYT pearupoBarh € ydacTHeM oOeux rpymi. JIjisi aMUHOKHCIOT XapaKTEpHBI
peakMu KOMIUIEKCOOOpa30BaHUs: AMUHOKUCIOTHL 00pa3yloT € MEAbl0 OYEeHb
YCTOMYMBBIE OKpAILICHHBbIE BHYTPEHHE KOMIUIEKCHbIE conu. WM3-3a aucmyranuu
MypaBbHHOTO albAETHAa €ro pacTBOp HUMEET Kuciyk peakuuto. dopmanbaeruy
BCTYNAaEeT B PEAKIUI0 C aMUHOKUCIOTAMH, OJIOKMPYET aMUHOTPYIIY, B pe3yJbTare
OJIOKMpOBaHUS AMHUHOTPYIINIA HE BJIUSET Ha KapOOKCUIIbHYIO TPYIIy, U PacTBOP
AMUHOKHUCIIOT MPUOOPETAET KUCTYIO PEAKIHIO.

[IpoTenHOT€HHbIE AMUHOKUCIOTHI 3@ HCKJIIOYEHHEM MpPOJUHA HUMEIOT
MEPBUYHbIC AMUHOTPYMIbI, HAJTMYKE KOTOPHIX MOKHO YCTAHOBUTH IPHU MPOBEICHUH
peakiuu C a30TUCTOM KuciaoToM. Ha 3TOM peakunm OCHOBAHO KOJIMYECTBEHHOE
onpeaeneHue aMUHOTPYNIbl B aMUHOKHCIIOTaX, a TaKke B OeIKax U MPOAYKTaxX HMX
pacnaga. Beimenstomuiics a30T onpenemnsieTcss 00bEMHBIM METOIOM.
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3ajanue U 3Tanbl NPOBeIeHNs J1A00PATOPHOIT padoThI

OnpIT 1. OTHOIIEHHE AMUHOKHUCJIOT K MHAUKATOPaM

Oobopyoosanue: MTaTUB C MPOOUPKAMHU.

Peakmuewi: tivuys, 0,2 H pacTBOpP; METWIOBBIM OpPAaHKEBBIM; METWJIOBBIN
KPACHBI; JIJAKMYC.

Xoxa padoTbl

AMHHOKHCIIOTBI 00J1aJat0T KaK KUCIOTHBIMH, TaK 1 OCHOBHBIMU CBONCTBaMHU;
kucnoTHas rpymnmna -COOH u ocHoBHast -NH; B3auMHO HEHTpasM3yloT ApYr Apyra,
o0pa3ys cTpykTypy ounosnspusix nonoB: "HzN-CH,-COO'.

B Tpu npoOupku momemarT Mo 2 Kaluld TUIUHA U J0O0aBIAIOT B OAHY
| ka0 pacTBOpa METUIIOBOTO OPAaHKEBOI0, B IPYTYIO — | Karuio pacTBopa JlakMmyca,
B TpeTblo — | Kammo meTunoBoro kpacHoro. Copep:kuMoe NpoOHpOK TINATEIBHO
NEPEMEIINBAIOT U OTMEYAIOT OKPACKY HHIUKATOPOB.

OOBICHUTH OTHOILIEHUE IIIUIMHA K UHANKATOpaM. Pe3yabTaThl ONbITa BHECUTE
B Ta0OI. 4.

Tabnuna 4. Pe3ynbTaThl onbiTa

Nupukarop Okpacka B 3aBUCUMOCTH Okpacka UHIUKTOPOB
ot pH B pacTBOpE IVIMLMHA
MeTunoBbii PozoBas 34,4 xxenras
OpPaHKEBBIN
MertunoBsiii kpacHslii | Kpachblii 4,4—6,3 xénrtas
Jlakmyc Kpacnsrit 5-8 cunuii

Cdopmynupyiite BBIBO/I.

OnpIT 2. O6pa3oBanne MeIHOM COJIM TJIUIUHA

Ooopyoosanue: IITaTUB Cc MUKpPOIIPOOUpPKaMH, MHKPOILIIATEb,
MpoOUpPKOAEPKATETD.

Peaxmuewr: riuuuH, 0,20 pactBop; okcun Menu (II), mopoinok; ruapokcua
HaTpus, 2H PacTBOp.

Xoa padoTbl

AMHHOKHCIIOTBL 00pa3yl0T C MEAbI0 OYEeHb YCTONYMBBIE OKpaIlIEHHBIE
BHYTPEHHHE KOMIUIEKCHBIE COJIH.

B npoOupky nomMemniaror HEMHOTO MOPOIIKa OKCHIa MEH, 100aBISAIOT 4 Kariu
pacTBOpa TJMLMHA M HArpeBarOT B IUIAMEHU TOPEJIKH, NMEPUOJANYECKH BCTPSXUBAS
conepxkumoe mpooupku. [IpoOupky cTaBAT B IITATHB, MOKa HE OCSAET H30BITOK
YEpHOI'0 MOPOIIKa OKcHAa MeAr. OTCTOSBUIMICS CHHHUI PaCTBOP OCTOPOKHO CIIMBAIOT
B IPYTYI0 IPOOMPKY U MPHIMBAIOT | KAl pacTBopa T'MIpoKcuaa Hatpus. PacTBop
ocTaercsl Mmpo3payHsiM. Hamumure ypaBHEHHs peakiiii, 3amUIIUTe HAOMIOACHUs, U
chopMyIupyHTE BBIBO/I.
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OmnpbIT 3. [leiicTBHe MYPABBHHOTIO AJIbACTHIA HA AMHUHOKHUCIOTHI

Obopyooeanue: MTaTUB C MUKPOTIPOOHPKAMHU.

Peaxmuewt: tnutuH, 0,2 H pactBop; ¢opmampaerun, 40%-HbII pacTBop,
METHUJIOBBIA KpACHBIN, THIpoKcu HaTpus 1%-HbIi pacTBOp.

Xoxa padoTbl

@opManpAerul BCTyNMaeT B PEAKUHI0 C AaMHHOKHUCIOTaMH, OJOKUpPYET
aMUHOTPYMIY, B Pe3yJIbTaTe Yero OHa HE BIHUAET Ha KapOOKCUTPYNIy U PacTBOP
AMUHOKHUCIIOT PUOOPETAET, KUCIYIO PEAKIIUIO.

B npobupky momemaror 3 Karmid pacTBopa (opmanbieruia U MPUINBAIOT
1 kamIr0 MEeTUIIOBOTO KpacHOro. M3-3a tucMyTallii MypaBbUHOTO albAETHIA PACTBOP
OKpaIlIMBAETCA B KpaCHBIA IBET. [10 KaruisiM NpuimBaroT pacTBOP THIAPOKCUAA HATPUS
110 TOSIBJICHUS JKEIITON OKPACKHU.

B napyryroo npoOupky npwinBarOT 3 Kaliid IJIWIMHA W NPWIMBAIOT K HEU
COJIEp)KUMO€E TepBOM NpoOupku. ToTuac e MOSABIAETCS KpPAacHOE OKpallUBaHUE.
Hanummure ypaBHeHUs peakiyid, 3aUIIUTE HAOII0IeHUs], U CHOPMYIUPYITE BBIBOJI.

OnbIT 4. [leiicTBHEe a30TUCTON KUCJIOTHI HA AMUHOKHMCJIOTHI

Oobopyooeanue: MTaTUB C MUKPOTIPOOUPKAMHU.

Peaxmuewi: TnivunuH, 0,2 H pacTBOp; HUTPUT HATpus, | H p-p; COJIIHASA KUCIIOTA,
2H p-p.

Xoa padoTbI

Ha »TOll peakuuu OCHOBAaHO KOJIMYECTBEHHOE ONPEIEICHUE aMUHOTPYII B
aMUHOKHUCIIOTAX, a TakkKe B OeJKax M MPOAYKTaX UX pacnana. Beimenstomuiics a3or
OTPENICIISIIOT 00bEMHBIM METOOM.

B npoOupky momemaroT 3 Kamjud pacTBopa TIUIMHA, J00aBISIOT 3 Karulu
pacTBOpa HUTPUTA HATPHUSI U 3 KAIUIM PacTBOpa COJISTHOM KUCHOTHI. [Ipu BCTpsiXuBaHUU
COIEPKUMOr0 TOsBIseTCs ra3. Hammmure ypaBHEHUS peakuuid, 3aluIlINnTe
HaOMI0ACHUS, U CPOPMYIUPYITE BBIBO/I.

OmnbIT 5. HUHrnapruHoBasi peakiusi HA AMMHOKHUCJI0TBI

Oobopyoosanue’ MTATUB C MUKPOIIPOOUpPKaMU, TPOOUPKOIEPIKATEITb.

Peaxkmuewt: riuuuH, 0,2 H pacTBOp; HUHTUAPUH, 0,1%-HbII BOAHBIN pacTBOp.

Xoa paboTbI

Hunruapun B3auMOJEHCTBYET C  O-aMUHOTPYNIIAMH  aMHUHOKHCIOT C
00pa30BaHUEM OKpAIIEHHBIX MTPOYKTOB.

B mpoOupky momemniator 4 Kamiu pacTBOpa TIIMIIMHA, AO0ABISIOT 1 Karumo
pacTBOpa HUHTUAPUHA, HATPEBAIOT B IIAMEHU ropesku. Yepe3 1-2 MUH nosBisieTCs
cuHe-uoieToBoe  OkpammBaHue. [Ipy  CTOSHMM  WHTEHCUBHOCTH  OKpAacKu
yBenuuuBaeTcs. HanummTe ypaBHEHMsI peakiuii, 3amnuiuuTe HAOMIOACHUS, W
chopMyIupyHTE BBIBOJ.

Bomnpocel 1j1s1 caMoCTOATEIbHOI padoThI
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1. Kak knaccupuiupyroT aMMHOKHCIOTHI 0 CTPOCHUIO?

2. PaccmoTputre CTpOCHHE (-aMHUHOKHCIOTHI Ha TNpHUMEpPEe aMHHOYKCY-
CHOU KHUCJIOTBI.

3. Yto Ha3biBaeTca OMNOIAApHBIM HOHOM? OOBACHUTE, MOYEMY AMUHOKHCIOTHI
SIBJISIFOTCS amM(pOTEpHBIMU COCAMHEHUSIMU? Hanumwure ypaBHEHHUS
peaKIMii, XapakTepU3yOIIMX aM(pOTEPHBIN XapakTep aMUHOKHUCIIOT.

4. OObBscHUTE, TOYEMY B M30JIEKTPUUECKOW TOUKE AaMHUHOKHUCIOTHI HE
JIBHKYTCSI HU K KaTO/ly, HU K aHOJTY.

5. B kakon cpene HaxXOIWUTCS H303JEKTPUYECKAs TOYKA Yy INIyTaMHHOBOM
KHUCJIOTHI? TU3UHA?

6. UTo Ha3bIBAIOT U303JIEKTPUUECKUM COCTOSTHUEM U U303JIEKTPUUECKON TOUKON
aMUHOKHUCJIOT?

/. KakoBo cTpoeHre OUIOISIPHOTO MOHA JIM3WHA U aCaparuHOBOU KUCIOTHI?

8. KaxoBa peakmms cpeasl BOAHBIX pACTBOPOB alaHWHA, AapTUHUHA W
TIIyTaMUHOBOM KUCI0ThI? OTBET 000CHYMTE.

9. Kakne aMUHOKHCTIOTHI HA3bIBAIOT HEUTPATLHBIMU, KUCIIBIMU U TICJIOYHBIMU?

10. Kak aMUHOKHUCIIOTBI pearupyroT ¢ KHCIOTaMu U mienoyamu? Hamummre
COOTBETCTBYIOIINE YPABHEHUS PeaKuid

11. C nmoMomipl0 KakuX HWHIUKATOPOB MOYKHO YCTAHOBUTH PEAKIUIO CPENbI
BOJHBIX PACTBOPOB aMHUHOKHUCIIOT?

12. TloueMy aMHUHOKHUCIIOTHI CIIOCOOHBI K KOMILIEKCOOOpa30BaHUIO?

Yueonas aureparypa: [1, 4, 6, 7, 11]

JlaGopaTopHnasi padora Ne 5
Tema. LIBeTHbIE peakunu HA 0€JIKH M1 AMUHOKHUCJIOTHI

IIpoBeneHue NBETHBHIX peaKkuili HA 0eJIKH M AMUHOKHUCIOTHI

Heab paéoTbl — popMHpOBaHUE HABBIKOB U YMEHUSI B PE3YJIbTaTE MPOBEICHUS
Ka4eCTBEHHBIX PEaKIMil Ha OCJIKM U aMUHOKHUCIIOTHI PA3JIMUHOTO CTPOCHUS.

Teoperuueckuni MarTepuaJl, He00X0AMMbIii Jif) 4 BBIINIOJIHEHUS
JabopaTopHOi padoThI

benkn 1 aMMHOKUCIOTBI MOYXHO OTKPBITh C IIOMOIIBIO IBETHBIX KAYECTBEHHBIX
peaKIuu.

0-AMUHOTPYIIITBl aMUHOKHUCIIOT PEarupyroT ¢ HUHTHAPUHOM C 0Opa3oBaHUEM
OKpAIIICHHBIX TPOJAYKTOB CHHEr0 WM CUHE-(QUOJETOBOTO IBeTa. Peakius
MIPUMEHSETCS 111 0OHAPYKEHHS 0-aMUHOKHCIIOT. B X0/1e HarpeBaHusi aMHHOKHCIIOT C
HAHTHAPUHOM TPOUCXOJUT OKHUCIUTENBHOE JAE3aMUHUPOBAHHUE OL-aMUHOTPYII H
BOCCTaHOBJICHUE HUHTUPUHA. BOCCTaHOBICHHBIN HUHTUAPUH PEArUPYET C AMMHUAKOM
U JIPyroil MOJICKYJIOM OKHUCIEHHOTO HUHTHAPUHA C OOpa30BaHHEM OKPAIICHHOTO
npoykTa. UMHUHOKUCTOTHI (TTPOJIMH U OKCUIIPOJIUH) 00pa3yIOT MPOIYKTHI KEITOTO
LBETA.
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buypeToBas peakiiusi Ha MOBTOPSIOLIMECS MENTUIHbBIE CBSA3U B O€IKaX OCHOBaHA
HAa TOM, YTO NENTUAHBIC TPYMIbl OETKOB M TMOJMIENTHIOB O0Pa3yloT C MEIbIo
OKpallleHHbIE B (DUOJIETOBBIN U KPACHO-(UOJIETOBBIH IIBET KOMIUIEKCHBIE COJIH.

KcantonporenHoBass mnpoba OCHOBaHAa Ha TOM, UTO ULHMKIMYECKHE
AMUHOKHUCJIOTHl TIPU HArpeBaHUM C a30THOM KHUCJIOTOM JAIOT OKpAalllCHHBIC
HUTPOCOEAVHEHUS U MPU TMOCIEAYIOEM B3aUMOACHCTBUU C TUJIPOKCUIOM HATPUS
COJIH.

OTkpbITHE cepycoJepKaluX aMHUHOKUCIOT OCHOBAaHO Ha TOM, YTO IMpHU
pa3pylIeHUH IIUCTHHA U IHCTEWHA IIEN0YbI0 OT OelKa OTIICTISETCS CEPOBOAOPOI,
KOTOPBIN CO CBUHIIOBBIMU COJISIMU JIA€T YEPHBII 0CAI0K CEPHUCTOTO CBUHIIA.

3ananue v YTanbl NPoBeIeHUs JA00PATOPHOH PadoThI

OnbiT 1. buyperoBasi peakuus Ha NENTUAHYIO CBA3b

[Ipoba ocHOBaHa Ha TOM, UTO MENTUHBIC TPYIIBI OCIKOB U MOJMUIEHTHIOB
00pa3yloT ¢ MeJIbI0 KOMIUIEKCHBIE COSAMHEHUSI.

Oobopyooeanue: MTaTUB C MPOOUPKAMHU.

Peaxmuewt: Oenox suunbiii, 10%-HbIi pacTBOp 0€3 coiid (NMPUTOTOBICHUE
pactBopa Oenka: 0eJI0K KypUHOTO siiIa OTACIUTh OT JKEJITKa, cMelaTh ¢ 10-KpaTHbIM
00bEMOM BO/IbI U OTPUIBTPOBATH UE€PE3 HECKOJIHKO CIIOEB MAPJIM); TUIPOKCU]T HATPHUS,
10%-usr1it pactBOp; cyiabdart Meau, 1%-Hbiii pacTBOp.

Xoa padoTbl

B npoOupky HamuTh 5 Kanenb pacTBopa Oenka, 100aBUTh 3 KaIlld pacTBOpa
rUApoKcuaa HaTpus U 1 kammo pactBopa cyibdara menu. Ilocie B30anThIBaHUS
MOSIBJISIETCSL PO30BO-(UOJIETOBOE OKpaliuBaHue. Hamuiure ypaBHEHUS peakIlui,
3aMUIIATE HAOTIOACHUS, U COPMYITHPYHTE BHIBO/I.

OmnbIT 2. HUHruapruHoBasi peakuus Ha . - AaMMHOKHUCJIOTHI

[Ipo6a ocHOBaHa HAa TOM, YTO HUHTUJPHUH B3aUMOJICHCTBYET C aMUHOIPyIIIaMH
B OL-TIOJIOKEHUH ¢ 00pa30BaHUEM OKPAIICHHBIX TPOIYKTOB.

Oobopyooeanue: MTaTUB C MPOOUPKAMHU.

Peaxmuewt: Oenox simunbiii, 10%-nb1ii pactBop; HuHTUAPHH, 0.1%-HbIH
BOJIHBIN PacTBOP.

Xoxa paboTbl

B npobupky HanmuTh 5 Kamens pacTBopa Oenka, 100aBUTh 5 Karelb pacTBOpa
HUH-TUJIpUHA, HarpeTh. [losiBisiercs ¢uoseroBoe, MHOrAa (HUOIETOBO-PO30BOE
OKpalllMBaHUE, CO BPEMEHEM MEHSIoLeecs Ha cuHee. Hanuimnre ypaBHEHUS peakiuii,
3aMUIIATE HAOTIOACHUS, U COPMYITHPYHTE BHIBO/I.

OnbiT 3. KcaHTONPOTENHOBAsI peaKUMsl HA NUKJINYeCKHEe AMUHOKHNCJI0THI
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[IpoGa ocHOBaHA HA TOM, YTO HUKIMYECKUE AMHUHOKHUCIOTH ((PeHWIalaHuH U
TpunTodaH) Npu HarpeBaHUM C a30THON KUCIOTOU JAIOT HUTPOCOEAMHEHUSI.

Oobopyooeanue: MTaTUB C MPOOUPKAMU, TUTIETKU

Peakmuewt: suunblii  Oenok, 10%-HbIA  pacTBOp; a30THasi KHCIJOTA,
KOHLIEHTPUPOBAHHAs, TUAPOKCH T HAaTpus, 30%-HbI pacTBOp.

Xoxa padoTbl

B npoOupky HamuTh 5 Kamenb pacTBopa Oenka, 100aBUTh 3 KaIlid a30THOU
KHCJIIOTBI M HarpeTb. OcaJoK CBEpHYBLIETOCS I0J BIUSHUEM KHUCJIOTHI OeiKka
OKpaIllMBAaETCs B >KENThIM LBET. [[aTh npoOupke oxinaauTbes U JOOABUTH MO KaIrlIsaM
TUAPOKCUJT HATPUS 10 MOSIBJICHUSI OPaH>)KEBOT0 OKpAIIMBaHUS, CBUIETEIbCTBYIOLIETO
0 IPUCYTCTBUU HATPUEBOM CONM JUHUTPOTUPO3MHA. Hanuiure ypaBHEHUS peakiui,
3aMUIIATE HAOTIOACHUS, U COPMYITHPYHTE BHIBO/I.

OnbIT 4. Peakuuss Muij1oHA HA TUPO3UH

[IpoGa ocHOBaHa Ha TOM, YTO CBOOO/HbIE (DEHOJIBHBIE THIPOKCHIIBI MOJIEKYJI
TUPO3UHA MPHU B3AUMOJACHCTBUHM C COJISIMH PTYTH [alOT COEAUHEHHUS KPacHO-
KOPUYHEBOTO IIBETA.

Obopyoosanue: MTaTUB C IPOOUPKAMHU.

Peaxmuegwt: 6enox suunbii, 10%-HbI pacTBOp; peakTUB MUILIOHA.

Xoa padoTbl

B mpoOupky HanuTh 5 kanenb pacTBopa Oenka, J00aBUTH 3 Kalljld pacTBOpa
peaktuBa Mwtona. [losiBisieTcsi ocasok CBepHYBIIErocsl Oelika, TaK KaK PEaKTHB
MusioHa COAEpKUT COJIM PTYTH M a30THYIO KUCIOTY. [[poOMpKy OCTOPOKHO HArpeTh.
Ocanok OKpalmBaeTcs B MACO KPacHBIM LBET, CBUIAETENbCTBYIOIINI O MPUCYTCTBUU
TUpo3uHa. Hamuimure ypaBHEHUs  peakiuii, 3anuiuTe HAOMIOIEHUS, W
chopMyIUpyHTE BBIBOJ.

OmnbIT 5. Peakuuss AraMmkeBH4a Ha TPUNTOPAH

[IpoGa ocHOBaHa Ha TOM, YTO TpUNTO(DAH, B3aUMOJEHCTBYS C TJIMOKCHUIIOBOM
KHUCJIOTOM (TJIMOKCUIIOBAsi KUCJIOTAa — MPUMECH JIENSHOM YKCYCHOM KHUCJIOTBI) JAeT
¢durosieToBOE OKpaIIBaHUE.

Oobopyooeanue: MTaTUB C MPOOUPKAMU; TUTIETKH.

Peaxmuewi: Oenox sUYHBIN, YKCyCHas KHCIIOTa JeJAsHas; cepHas KHUCIOTa,
KOHLIEHTPUPOBAHHASL.

Xoa padoTbl

B npobupky Hamuth 5 Kamenb pacTtBopa Oenka, J00aBUTH pPaBHBI 00BEM
YKCYCHOM KHCIIOTBI U HarpeTh, HE J0BOAA A0 kuneHus. [IpoOupky oxiamuth U
OCTOPO’KHO MO cTeHKe 100aBUTh 5S—10 Kaneyb KOHIIEHTPUPOBAHHOM CEPHOU KUCIOTHI.
Crnoil cepHOI KHUCIOTHI OonmyckaeTcss Ha JHO. [Ipu CTOSHHMM Ha rpaHuLE JKUIKOCTEH
nosiBIsieTcs (PUOJIETOBOE KOJIBLIO, CBUCTENBCTBYIOIIEE O MPUCYTCTBUM TPUNTO(aHA.
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Hanuimure ypaBHeHHs peakiuii, 3anuimnTe Ha0mo1eHus, U chOpMyIUPYHTE BEIBOJ.

OnbIT 6. Peaknysi HA aMHHOKHMCJIOTHI, COepPaKALINE Cepy

[Ipo0Oa ocHOBaHa Ha TOM, YTO IIPH Pa3pyLICHUH LUCTUHA U LIUCTEHHA IIEI0YbIO
oT OeJKa OTHIETUISAETCSI CEPOBOIOPO, KOTOPHIN CO CBUHIIOBBIMU COJIIMU JA€T YEPHBIN
0CaJI0K CEpHUCTOTO CBUHILIA.

Oobopyooeanue: MTaTUB C MPOOUPKAMU, TUIIETKU.

Peaxmuewi: suunblil 0enok; 10%-Hblld pacTBOp; kenaTuH, 1%-HbI pacTBOp;
HIepcTsHbIe HUTH; TUIpoKcu HaTpusi 30%-HbIH pacTBOp; aleraT CBUHIIA, SY0-HbIii
pacTBop.

Xoa padoTbl

B Tpu npoOGupku HamuTh 10 2—4 Karju pacTBOpa alerara CBUHIA U TOHEMHOT'Y
n00aBUTh PACTBOP THAPOKCUIA HATPHs 0 PACTBOPEHHsI O0Opa3z0oBaBIIEroCs OcCajaka
ruzpaTa cBuHIa. B mpobupky Ne 1 Hanuts 5 kanensb sugHOro 6enka, B mpodupky Ne 2
— CTOJIBKO ke kenatuHa. B mpobupky Ne 3 momecTtuts mepctsabie HUTH. [IpoGupku
OCTOPO’KHO HarpeTh, pacTBop B npodupkax Nel u 3 TeMHeeT, UTO CBUIETENBCTBYET O
OPUCYTCTBUM CEPOCOJEPKAIINX aMUHOKUCIOT. Hamumure ypaBHEHMsS peakiui,
3aMUIIATE HAOMIOAEHUS, U CPOPMYIHPYITE BBIBOI.

Omnpbit 7. Inazopeakuus (peakuus Iayman)

[Ipu oOpaboTke NMa30peakTUBOM B IIEIOYHOM CpeAe TMCTUIUH U THUPO3UH
00pa3yloT OKpalleHHbIE B BUIIIHEBO-OPAHKEBBIN LIBET COCAMHEHUSI.

Oobopyoosanue: MTaTUB C MPOOUPKAMU

Peaxmuewt: cynbhaHuioBas KUCIOTA, HUTPUT HATPUsSA, COJISTHAs KHUCIOTA,
kapOonar Hatpusi, 10%-HbIit pacTBoOp; O6enok suuHbIi, 10%-HbIi pacTBOP.

Xoa padboTbI

B npoGupky BHOCSAT 3 Karuiu Cyib()aHUIOBON KUCIOTHI, 3 KAl HUTPUT HATPHUS
1 6 Kamenb coJISTHOM KucnoThl, 10 kamens Oeyka ¥ 100aBISIOT 2 KaIullo pacTBOpa
KapOoHaTa HaTpusi. OTMEYalOT MOSBJIEHUE JKEJITOTO WM OPAaHKEBOTO — BULIHEBOTO
okpamBaHus. HanumuTe ypaBHeHHMs peakuuid, 3anmuIIdTe HAOMIOACHUS, U
chopMyIUpyHTE BBHIBO.

OmneiT 8. ConocraBjieHHe aMHHOKHCJIOTHOIO0 COCTABa NHUINEBLIX 0€JIKOB
(AMYHOrO0 0eJIKA M KeJIATHHA)

Obopyooeanue: MTaTUB C MPOOUPKaMU, BOIsTHAST OaHs.

Peaxmuewi: suunblii 6enok, 10%-Hb1i pacTBoOp, kenaTuH, 1%-Hblid pacTBOpP.

Xoxa padoTbl

C pacTBOpOM sSIMUHOTO O€JIKa U JKeJIaTHMHA MPOJENIBIBAIOT peakiuu MuioHa,
KCAaHTOIIPOTEMHOBYIO, JMA30pEAKIMI0 W peaknuio Ha Tpuntodan. ComocTaBuB
PE3yNbTaThl, 3aMMUCATh BHIBOJ O HAJIMYUH WM OTCYTCTBUH B MCCJIEIOBAHHBIX OEJIKaxX
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TUPO3UHA, TpUNTOoPaHa W TUCTUIMHA, A& TAKKE O MOJHOUEHHOCTH ATUX OEJIKOB.
Hanuiure ypaBHeHHs peakiuil, 3anuimTe HabMo1eHusl, U cHopMyIUpylTe BHIBO/I.

Bonipocsl 17151 cCaMOCTOSITEJIbHOM PadoThI

1. Yrto HazwiBatoT aMmuHOKucIoTamu? [puBeaure obmyro Gpopmyiry.

2. Oxapakrepusyite puanyeckue CBOMCTBA AMHUHOKHUCIIOT.

3. Hammmure peakuun, xapaktepusyrome am@OTEpHBIA  XapakTep
AMHUHOKUCJIOT.

4. Hanuiure ypaBHEHUS PEaKIUi B3aUMOACHCTBUS TIMIIMHA CO CIEIYIOIIUMU
peaktuBamu HCI, NaOH, CuSQy,, areranbaeruaoM, areTHIXIOPUIOM.

5. Urto Ha3bIBaeTCA JeHaTypalyei 0enKa u B 4eM ee OTIMYHE OT TUIpou3a?

6. Oxapakrepusyiite OMOJIOrMUYECKOE 3HAYEHNE aMUHOKHUCIIOT.

7. Kakue uBeTHbIe peakuu Ha OJIKKM U aMUHOKHCIIOTHI Bbl 3HAaeTE?

8. B kakoii 30He pH 1eXUT H3031eKTprUecKas TOUKa MEJI0YHOTro Oenka?

9. Kakoii KauecTBEHHOW pEaKIMe MOXKHO OTKPBITh TOBTOPSIOIINECS
HENTHIHBIE CBSI3U B OeKax?

10. ITpu yyacTuu Kakux (pyHKIHOHAJIBHBIX TPYII 00pa3yeTcs MEeNTUAHAS CBSI3b
B Oenkax?

11. Kakoii kaueCTBEHHOM peakuuend MOKHO OTKPBITh 0-AMUHOKUCIIOTHI?

12. Kakue aMUHOKHUCIOTBI OTHOCATCS K uUukiandeckum? [IpuBegure wux
dbopMyIbl U HA3BaHUS.

13. Kakue amuuokucnoTsl conepxatr cepy? [lpuBenure ux dopmynsl u
Ha3BaHUS.

YueOHas gureparypa: [1, 4, 7, 11]

Tema. beaku

N3y4eHnne pacTBOPUMMOCTH M PeaKIMH 0CAKACHUSA 0eJIKOB

Heab padoTbl — popMHUpOBaHUE HABBIKOB U YMEHUS B PE3yJIbTaTe U3YUCHUS
PacCTBOPUMOCTHU OEJIKOB KYPHUHOTO siiflia B BOJIE, B IPUCYTCTBUU HEUTPATIBHBIX COJICH B
Majioil ¥ OOJIBIION KOHIEHTpAIMIX, Auain3a OenkoB; BiusHuUs pH, HEHTpalbHBIX
coJiel B OOJIBIIMX KOHIIEHTPALUSIX Ha ATOT MPOIIecC.

Teopernuecknit  marepuaul, HEOOXOAMMBbIA IS BbINOJIHEHUS
JabopaTopHOi padoThI

[Iporiecc pacTBOpeHUsI CBSi3aH C THUIpaTaIlMedl YacTHI] Oelka — CBS3BIBAHUM
BOJIbl MOHOT€HHBIMU W MOJIAPHBIMU Tpynmnamu. [Ipu 3TOM MOHOTE€HHBIE TPYMIIBI B
JTACCOLIMMPOBAHHOM COCTOSIHUM MPUTATUBAIOT IUMOJIM BOABI 32 CUET MOH-TUMOJIBHBIX
B3aUMOJICHCTBUI, 2 HEMOHOTCHHBIC TIOJISIPHBIC TPYIIIBI U TENTUIHBIC CBS3U OEJIKOB
o0pa3yloT ¢ BOJOW BOAOpOAHBIE CBs3u. Bokpyr Oenka oOpasyercs TuapaTHas
o0oJ104Ka.
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PactBopuMOCTh O€JIKOB B BOJI€ ONpENEseTCs MPUPOJIONH U KOJIUYECTBOM
(GYHKIMOHATBHBIX TPYIIN, KOTOPhIE OKa3bIBAIOTCSI HA MMOBEPXHOCTU MOJIEKYJIbI OeiKa
npu €€ MPOCTPAHCTBEHHON YKJIa/IKE B HATUBHYIO KOH(POPMAIIHUIO.

[Tonapmnstoiiee OOMBITUHCTBO OCIKOB SBISIETCS TUAPODUIHHBIMU BEIIECTBAMH,
XOpOILIO PACTBOPUMBIMH B BOJIE.

dakTopamMu yCTOMYMBOCTU O€Nka B PACTBOpE SIBJISIOTCS HAJIM4YME 3apsja U
rupaTtHoil 06oouku. VX HapymieHue mno KakuM-IuOo mpuurMHaM OyAeT MOHMXATh
YCTOWYMBOCTh O€JKa B PAacTBOpPE B BOJE U CIIOCOOCTBOBATH BBIMAJCHHUIO OelKa B
0Ca/IoK (KOaryJisiium).

Koarymsiiust — cOnmxeHHe W CKJIEMBAHHWE YacTUIl Oelika, BCIEACTBHE YEro
yBennuyuBaeTcss uX pasmep. OHM BbINAAAIOT B 0cafok. Pasnmuuaior oOpartumyto
KOaryJsluio, Korjaa npu yCTpaHeHUU (akTopoB, €€ BhI3BABIIMX OEJIOK MOKET CHOBA
BEPHYTBHCS B TPEKHEE COCTOSTHUE W HEOOPATUMYIO KOAryJsiuio, MpPU KOTOPOU
MIPOUCXOMST IITyOOKHE HAPYIIEHUsI CTPYKTYpPbl MOJIEKYJIbI Oefka U OEJOK HE MOXKET
BEPHYTHCS B IIPEKHEE COCTOSIHUE.

PacTtBoprMOCTh O€NIKOB B BOJIE BO3pacTaeT NMpU JOOABICHUM HEUTpalbHbBIX
cojeli B HEOOJBIIMX KOHLEHTPALUAX. OTO SBJICHHE HA3bIBAIOT COJIEBBIM
pactBopeHreM. OHO OOBSICHAETCS TEM, UYTO HEUTpaJbHBIE COJIM B MaJbIX
KOHLIGHTpAUsX, YBEJIIMYUBAS IUAJIEKTPUUECKYIO0 TOCTOSHHYIO CPE/bl, YBEIUUUBAIOT
CTENEHb JucCCOoLMalnuu Oeslka, MpU 3TOM Ha MOBEPXHOCTU O€lika B pe3ysbTare
ancopoumn u auddy3uu  o0pa3yeTcs CIIOW HOHOB, KOTOPBIM oOecreyuBacT
CTaOMIM3AIMIO pacTBOpa OelKa.

Bbicokne  KOHIIEHTpallMM HEUTpaldbHBIX COJEHd 00paTMMO  OCaXIaroT
(BbICaTMBalOT) OEIKM U3 BOJHBIX PacTBOPOB. DUBMKO-XUMHUUYECKas MPHUPOJa
BbICAJIMBaHUs J0 KOHIIA HE BblsicHeHa. [Ipeanonaraior, uto Oeiaok afcopOupyeT HOHBI
COJIM C MPOTHBOIOJIOKHBIM 3apsiioM, CHUMas ¢ Oejka 3apsij; HeHTpajbHbIE COIH B
BBICOKHMX KOHIIEHTPALUSX OTTATUBAIOT Ha ce0sl TUTIOIU BOJBI OT 3aPSKEHHBIX TPYIIT
0eJika U TeM CaMbIM JIMIIAOT OEJIOK THAPATHON 000JIOUKH.

Ocanok 6enka nocse BbICAIMBAHNS MOKHO CHOBA PaCTBOPUTH B BOJIE, TIPU 3TOM
HAOJIIOJIaeTCsl  BOCCTAaHOBJIGHME €ro  CBOICTB, Hampumep (QepMeHTaTUBHOU
aKTUBHOCTH, QaHTUT€HHBIX CBOMCTB U T.1I.).

Jlnst u3ydeHus: pacTBOPUMOCTH M pEaKUui ocaxieHus Oeika B pabdote
OPUMEHSIOTCS OENTKM KYPUHOTO fiil1a, KOTOPbIE UMEsI pa3HbIi 3apsii Ha OBEPXHOCTH,
MMEIOT Pa3HyI0 PaCTBOPUMOCTH B BOJIE, U UM TPEOYIOTCS pa3Hble KOHIICHTPAIMH COJIN
JUTSI BBICAJTUBAHUS.

C nosblienueM temiepatypsl A0 40 °C pacTBOpUMOCTb OOJIBIIMHCTBA OEJIKOB
BO3pacTaeT, a npu Temreparypax Boiie 40-50 °C 60JbIIMHCTBO OEIKOB yTpauynBaeT
CTaOWUJIBHOCTh, HAYMHACTCS WX JEHATypalMs, COMPOBOXKAAIOMIAACS PE3KUM
CHUKEHUEM PACTBOPUMOCTH B 00JIACTH HEUTpalbHbIX 3HaUeHui pH.
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Jlenatypanuss — YacTHYHOE WJIHM TIOJHOE pa3pylIeHHe MPOCTPAHCTBEHHOU
CTPYKTYpBI OETTKOBOM MOJICKYJIBI 32 CUET pa3pbiBa CIAOBIX CBSI3CH MPH COXPAHEHUH
NIEPBUYHON CTPYKTYPBI, COMPOBOXKIAIOIIEECS MOTepell OMOIOTHYECKON aKTHBHOCTH
(pa3py1maeTcs akTUBHBIN IIEHTP) U U3MEHEHUEM psifia PU3NKO-XUMUYECKUX CBOMCTB.

MexaHu3M JeHaTypalid COCTOMT B Pa3BEPTHIBAHUU TOJUTICITUIHOW IICTIH.
JCHATYpUpPOBaHHBIE OCJIKKM TPUOOPETAIOT BHJI CIIyYalHBIX XaOTHUYECKHX IETeIh U
KJTyOKOB.

benku, SBIASCH MPUPOTHBIME MTOJTMMEPAMH, U3-32 OOJIBIIIUX PA3MEPOB MOJICKYJT
HE MOTYT IPOXOJIUTh Yepe3 MOTyNpoHUIIaeMyto MeMOpany. Ha 3ToM ocHOBaH mMeTo
WX OYUCTKHA OT HU3KOMOJICKYJISIPHBIX IIPUMECEH.

Conu  TSKENBIX METANIOB  BBI3BIBAIOT JIEHATYpAlUIO OENKOB, 00pa3yroT
HEPACTBOPUMBIE KOMIUIEKCHBIE COJIU C OeITKaMH.

3ajaHue ¥ 3TaNbI NPOBEACHUSA JTA00PATOPHON PadOThI

OmnbiT 1. PacTBOpUMOCTH 0€/1KOB

Oobopyooeanue: MTaTUB C MPOOUPKAMU, TUTIETKH.

Peaxmuebi: suuHbIi O€TIOK, XJIOPUCTHIN HATPH, 5%-HbII pacTBOP.

Xoxa padoTbl

B npoOupku nmomecTuTh 1o 2—3 Kamiu AU4HOTo Oenka. B mepByro mpoOHupKy
n00aBUTHh 1—2 MJI BOABI, COACPKUMOE TMEepeMeNIaTh U OCTaBUTh HAa 5 MUH. SIWUHBIN
anbOyMHH PacTBOPSAETCS, SIMUHBIN M100YIMH BBINAAAET B BUJE HEOOIBIIOTO OCa/IKa.

Bo BrOpyto mnpoOupky mo0aBuTh 1-2 MJI pacTBOpa XJOPUCTOTO HATPUS.
Conepxxumoe nepemeniath. [loydeHHbIN pacTBOP CONEPKUT AIbOYMUH U IIIO0YJIMH.
ConeBold pacTBOp MCIONB30BaTh I Ouain3a. Hanummre ypaBHEHUS peakiui,
3aMUIIATE HAOTIOACHUS, U COPMYITHPYHTE BHIBO/I.

Onpit 2. Jluanan3

Obopyooeanue: MTaTUB C IEHTPU(PYKHBIMU TPOOUPKAMH, CTEKIISTHHAS TPyOKa
(nnuna 120, quametp 7 MM), OJIMH KOHELl KOTOPOW 3aKPbIT MEPETIOHKON U3 KOJUIOIUS
iy nemnodana. [umerky.

Peaxmuewt: coneBoil pacTBOp Oeika, MOJYyYEHHBIH B MPEIbIAYLIEM OIIBITE.
Hutpat cepebpo, 1%-Hb1il pactBop; cynbdaT Meau, 1%-Hblii pacTBOpP; THIPOKCHUA
Hatp, 10%-HbIi1 pacTBOp.

Xoa paéoTbi

B mpoOupky HamuTh OKOJIO 5 MJI AUCTHUUIMPOBAHHOM BOJbI. B TpyOKy s
nuanu3a BHectu 0,5—1 mu pactBopa Oenka. Konen TpyOKH, 3aKpbITBIN MEPENOHKOM,
OCTOPO’KHO OIYCTUTH B TPOOUPKY € BOJI0M. Uepe3 5 MUH BBIHYTh TPYOKY.
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Jnanuzat u3 neHTpudyKHOH NPOOUPKU PA3IUTh MOIOJIaM B JIBE IPOOUpKHU. B
OJTHOI TIPOOUpKE MPOBECTH OMYPETOBYIO PEAKIIHIO, BO BTOPYIO T0OOABUTH HECKOIBKO
Karelb pacTBOpa HUTpaTa cepedpa Aiisi OOHAPYKEHHS XJIOPHIOB.

3apucoBaTh MPUOOP, HAMTUCATH YPAaBHEHHS PEAKIINH, 3aNUIITUTE HAOIIOACHUS, U
chopMynupyHTe BBIBO/I.

OmnbiT 3. Bausinue pH pacTBopa Ha ocaxienne 0eJ1K0B

Obopyooeanue: MTaTUB C MPOOUPKAMU, TTUITETKH.

Peaxmuewt. 6emnox suuanblii, 10%-HbIil pacTBOp 0€3 CONMM;, YKCYCHAsl KHUCJIOTA,
10%-ub1it pacTBOp; YKCyCHas KuCiOTa, 1%-HBI pacTBOp; TUAPOKCHUI HATpus,
10%-nbI1ii pacTBOP; XJIOPUJ HATPHUSI, HACHIIIIEHHBIA PACTBOP.

Xoa paéoTbl

B miects mpoHyMepOBaHHBIX MNPOOMPOK HAIHMTH MO 4 KAl pacTBopa Oelka.
3arem B nipoOupku Ne 2 m 3 noGaButh no 1 kamie 1%-Horo pactBopa yKCyCHOM
KHCJIOTHI, B IpoOupku Ne 4 u 5 no6aButh 1o 4 xarmm 10%-Horo pacTBopa yKCyCHOM
KHUCIIOTHI. 3amucaTh pe3yabTaThl HAOIIOICHUN.

3arem B nipoOupku Ne 1, 3 u 5 106aBUTH 1O 2 Karulk HACBHIIIEHHOTO PacTBOpa
XJIopuaa HaTpus, B mpoOupky Ne 6 — 4 kariu pacTBopa TUAPOKCHIA HATPHSL.

Uepes 10—15 mun HaOMIOAEHUS OTMETUTh, B KAKMX MPOOUPKAX U Uyepe3 KaKoe
BpeMsl TOSABWICA oOcaloK. VHTEHCHMBHOCTh 00pa3oBaHusl oOcCaJka OOO3HAUUTH
HECKOJBKUMH IUTI0OCaMH. Pe3ynbTaThl ONBITA TPEACTaBUTH B BHAE TaOm. 5.
CdopmynnpoBaTh BEIBOABI.

Ta0muna 5

Conepxxumoe OOBbsicHeHUE
PesynbTar

Homep npobupku MPOGHpKH pesysbTara

OnbiT 4. BoicasimBanue 0eJIKOB

Obopyooeanue: mTaTUB C TPOOUPKAMHU, MUTIETKH, BOPOHKHU TuameTpa 3—5 cwm,
bunbTpOBaNBEHAA Oymara.

Peakmuegbt: svdHbIi OCIIOK, COJICBOM pacTBOp (IMPUTOTOBJICHHE COJIEBOTO
pacTBopa Oesnka: OeJIKK TpeX KYPUHBIX SHUIl OTAEIUTh OT KEITKOB, cMemmath ¢ 700 mi
TUCTAIIMPOBaHHOM BoAbl M 300 M1 HACBIIEHHOTO PACTBOPA XJIOPHUJA HATPUS U
OTQWIBTPOBATH YEPE3 HECKOIBKO cioeB Mapiu). Cynbdar aMMOHUS, HACHIIICHHBIN
pacTBop, CyJb(aT aMMOHUS, KPUCTALUTHYECKUAN TTOPOIIIOK.

Xoxa padoTbi

K 5 kamnisim pactBopa Oesnka 100aBUTh paBHBIN 00BEM HACBIILIEHHOTO PacTBOpa

CEPHOKHCIIOTO aMMOHUS U IepeMemiars. [loydaeTcs moayHachIIEHHBIM pacTBOP
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CEpPHOKHMCJIOTO0 aMMOHHsI, B KOTOPOM BBINIAJaeT OCAJ0K MIOOyIHHOB. Uepe3 5 MuH
ocaJiok oTpuiabTpoBaTh. B dunerpe octarorcs anpoymunbl. K ¢unsTpy m106aBUTH
MOPOIIOK CEPHOKHUCIIOTO aMMOHUS IO TOJIHOTO HACBIIICHHS pacTBOpPAa, BHIMAJaeT
0CaJIOK aTLbOYMHHOB. 3anUIIUTe HAOIIOIeHUS, U CHOPMYTUPYHTE BEIBO.

OmneIT 5. Ocakaenue 0eJIKOB COJSIMH TSKEJIBIX METAJIJIOB

Oobopyooeanue: MTaTUB C MPOOUPKAMHU.

Peaxmuewt. 6enox smuanbiii, 10%-HbIN pacTBOp 0€3 COJM; aleTaT CBHHIIA,
S5%-npr1i1 pacTBOp; cynbdat Meau, 1%-Hblil pacTBOP.

Xoxa padoTbl

B nBe npobupku HamuTh no 3 karum pactBopa Oenka. B mepByro npoOupky
npubaBUThH 1—2 Karim pacTBOpa aleraTa CBHHIIA, BO BTOpylo — 1-2 karuu cynbsdara
Menu (710 TOSIBJICHUS OCAJIKOB).

Jo0GaBuTh B 00€ MpoOUpKH M30BITOK, MPUMEPHO 6 Kameinb, COOTBETCTBYIOIIMX
COJICH JIO PaCTBOPEHMsI OCAKOB (aCOPOIMOHHAS TIENTU3AIINSA).

Hanumute ypaBHEeHMs] peakiuii, 3anuiiuTe HaOMIOACHUS, U CHOPMYITUPYHTE
BBIBOJI.

OmnbIT 6. Ocaxaenue 0eJIKOB MUHEPAJIbHBIMUA KHCJI0TAMHU

Oobopyooeanue: MTaTUB C MPOOUPKAMHU.

Peaxmuewt: 6enox smunbiii, 10%-HbI pacTBOp 0€3 COMM, a30THAsT KHUCJIOTa
KOHLICHTPUPOBAHHAS, CEpHAasi KHUCJIOTa KOHLEHTPUPOBAHHAS, COJISIHAs KHUCJIOTa
KOHIICHTPUPOBaHHASI.

Xoxa padoTbi

B Tpu npoGupku 0CTOPOKHO HAIUTH MPUOTUUTEIHHO MO 5 Kameilb COJSHOM,
CepHOI M a30THOM KHCIIOT. Bo Bce mpoOHpPKH OCTOPOXKHO MO CTEHKE JOOaBUTH I10
2 xamnu pactBopa Oenka. Ha rpanume AByX XUIKOCTEH B KaXIOW MpOOUpKE
MOSIBJISIETCSL OCAJOK Oejka B BHUJIE HEOOJBIIOTO OenoBaToro koiibia. OCTOPOKHO
BCTPSIXHYTh KXyl Mpooupky. [Iporcxoaut pacTBOpeHHE OCAIKOB B MPOOUpPKaX C
CEPHOM U COJITHOW KUCIIOTaMU. 3aruinuTe HaOIoneHus:, u chopMymupyinTe BHIBOJI.

OnbiT 7. Ocaxkaenune 0eJIKOB OPraHUYeCKUMHU KHCJI0TAMHA

Oobopyooeanue: MTaTUB C MPOOUPKAMHU.

Peaxmuent: 6Genok suunbiid, 10%-Hb1i pacTBOp 0€3 conu; cyabdocanuiuionas
kuciota, 20%-HbIi pacTBOP; TPUXIJIOPYKCyCcHas kuciota, 10%-Hblii pacTBOp.

Xoxa padoTbI

B nBe mpoOupku HamuTh 1o 3 kamiu pactBopa Oenka. B mpobupky Ne 1
n00aBUTh 2 KaIlJld pacTBOpa CYJIb(POCATUIIUIOBON KHUCIOTHI, B MpoOupky No 2 —
CTOJIBKO K€ PACcTBOPA TPUXJIOPYKCYCHOM KHCIIOTHI. BrimagaeT ocagok Oenka.
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OnbIT 8. Ocaxkaenne 0eJIKOB OPraHUYeCKUMU PACTBOPUTEISIMU

Oobopyooeanue: MTaTUB C MPOOUPKAMHU.

Peaxmuewt: 6enok ssmuabiii 10%-HbIH pacTBOp 0€3 COJIN; STUIIOBBIA CITHUPT.

Xoxa padoTbi

K 5 kamisim pactBopa 6enka qo6aButh 5—10 kanens cnupra. Brinagaet ocanox.
Pazpgenuts ocagok Ha aBe mnpoOupku. B onHy mpoOupKy HEMEHJIEHHO J00aBUTH
JTUCTUJUTMPOBAHHOM BOJBI O PAacTBOPEHHUs Oelika, BO BTOPYIO MPOOUPKY 100aBUTH
Boxy uepe3 10 mmu. Ocamok HE pacTBOPSETCS. 3aluIIUTe HAOIIOACHUS, H
chopMynIupyiTe BBIBO/I.

Bomnpocsl 1J1s1 caMOCTOATEIbHOM J1a00paTOPHO padoThI

1. OxapakTepusyiiTe THUIIBI CBS3€H, BCTpeyaroluecs: B OCIKOBOM MOJIEKyIe, U
KaKOBa UX poJib B 00pa30BaHUM CTPYKTYp OEJIKOB.

2. JlaiiTe onpeeneHrne n303JIeKTPUIECKON TOUKH OEITKOB.

3. Kakne (hakTopsl BAUSIOT HA pACTBOPUMOCTD OEIIKOB?

4. OxapakTepu3ynTe Koaryysiuio OeIKoB.

5. Kakoit npornecc HazbiBaeTcs nuanu3om? Ha ueM on ocHoBaH? B kakux memnsix
OH IpUMeHseTCA?

6. Kakoii mporiecc Ha3pIBaIOT BhIcaTMBaHueM OekoB? KakoB ero Mmexanm3m?

7. OxapakTepu3yiTe BIUSHUE HEUTPATBHBIX COJICH B MaJIbIX KOHIIEHTPAIIUSIX Ha
pPacTBOPUMOCTb OEJIKOB B BOJIE.

8. Ilouemy Genku MOTYT BBICAJIUBATHCS IPU PA3HBIX KOHLIEHTPAIUIX COJIEH?

9. Kaxkoii nmporiiecc Ha3pIBarOT feHaTypamueit 0enka? Kakue ¢pakTopsl MOTYT €ro
BBI3BIBATH?

10. VYkaxute OMOIIOTUYECKOE 3HAUCHHE OETTKOB.

YueOHasi uTepartypa: [6-8]

JlabopaTtopHnasi pa6ora Ne 6
Tema YrueBoasl

N3yyenne GU3NKO-XUMHYECKMX CBOWCTB YIJIeBOJAOB (MOHO-, AHU- H
MOJIUCAXAPHU/IOB), IPOBEIeHNE KAYeCTBEHHbIX peaKiui

Heab padoThl - GopMUpPOBaHNE HABHLIKOB U YMEHHS B PE3ybTaTe OTKPBITHS
HaJIM4Yus TUAPOKCWIBHBIX U allbJIETUIHBIX TPYII B CTPYKTYPE MOHO- U IUCAXAPHUJIOB
C TIOMONIbI0 KAYECTBEHHBIX pEAKIHi, CHOCOOHOCTH K THAPOIM3Y JH- W
MOJIMCAaXapu/IOB

Teoperuuecknid MarTepuaJl, HE00XO0AUMBIH il b | BbINOJIHECHUS
JabopaTropHoil padoThI.

VYrieBoapl SBASIOTCS  MOJMOKCUKAPOOHUJIBHBIMU ~ COCJUHEHUSIMU U UX
MIPOU3BOJIHBIMU WJIU COCIMHEHUSIMU, OOPa3YIOIIMMU UX MPU TUIPOJIU3E. Y TIEBOIbI
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NOAPA3AENSAIOTCS HA TPYNIbI B 3aBUCUMOCTH OT YMCJIa MOHOCAaXxapuA0B, CBSI3aHHbBIX B
olHy MoJiekyny. Haumboniee pacnpocTpaHeHHbIE MOHOCAXapHjbl, OTHOCSIIHECS K
MEHTO3aM M TeKco3aM: pubo3a, Je30Kchpru0o03a, III0K03a, rajJakrosa, ppykrosa. 13
IPyNIl OJUIOCaxapHioB HAmOOJIee pacHpOCTPAHEHBI YIJIEBOJbBI, OTHOCSIIHECS K
aucaxapujaM: caxapos3a, MajbTo3a U Jiakto3a. HaumbOosee pacnmpocTpaHEHHBbIE
NOJIMCaXapy/ibl: TIIMKOT€H, KpaxMmal, KJIeT4aTKa.

VYTeBoibl BXOST B COCTaB BCEX JKMBBIX OpraHU3MOB. B xo/e oOMeHa BeniecTB
YIJIEBOJIbI TTOABEPTatOTCS OKHUCIUTEIBHOMY pacriajlly C BBIICIICHUEM 3HEPTUH, JTUOO
Y4acCTBYIOT B OOMEHHBIX MPOIECCAX B COCTABE PA3TUYHBIX CJIOKHBIX BEIIECTB.

VYTIIeBOIBI ABISIOTCS TETEPOPYHKITMOHATHHBIMUA COSTUHEHUSIMH, TAI0T PEAKITUU
C ydacTueM KapOOHWJIBHOM M THIPOKCUIILHOM Tpynn. B oTHOIIeHUH nociaeaHen, oHu
BeyT ce0s1 KAK MHOTOATOMHBIE CITUPTHI.

AnBI03bl JIETKO OKHCIAIOTCS CHa0bIMU OKUCIHUTEIIMH C O0Opa30BaHUEM
TUAPOKCUKUCIIOT. DTU PEAKIUU MPUMEHSIOTCA KaK KaYeCTBEHHBIC Ha aJIbJICTUJIHYIO
IPYIIy B MOHOCAXapuJax U BOCCTAHABIMBAIOIINX TUCAXAPUIAX.

JAu- 1 nonucaxapuipl MOJABEPrarOTCS THAPOJIU3Y B KHUCIOW Cpele WU IpU
yuyactun  (depmeHToB. [maponu3 monucaxapuoB  MPOTEKAeT  CTYNEHYATO.
OO6pa3yromuecs: MPOMEXYTOUHbIE MPOAYKTHI THAPOIN3a MOJMCAXapUI0B Kpaxmalia
MOYXHO OTKPBITh C TOMOIIBIO PEAKIIUU C HOJAOM.

[IpobGa Ha KpaBXMaJ OCHOBaHA Ha €ro CIOCOOHOCTH OOpa3oBBIBATH C MOJOM
OKpAIIICHHOE COEIMHEHHUE aJ[ICOPOIMOHHOTO XapakTepa. IDTO COEIWHEHUE JETKO
pasyiaraetcsi Ipy HarpeBaHUU U BHOBH 00Pa3yIOTCS MPU OXJIKICHUH.

[IeHTO3bI TIpM HArpeBaHUM C COJITHOM KHUCIOTOW JETUIAPUPYIOTCS C
oOpazoBanueM (Qypdyposna, KOTOpBI, B3aUMOJCUCTBYSI C AaQHWIMHOM, JlaeT
COEIMHEHNE KPAaCHOTO 1[BETA.

3ananue v YTanbl NPoBeIeHUS JA00PATOPHOH PadoThI

OmnbiT 1. O0pa3oBaHue caxapara KaJbIUA

Obopyoosanue: MTATUB C MUKPOMPOOMpPKAMU, TPyOOUKa JJIsi MPOIMYCKAHUS
YIJIEKUCIIOTO Ta3a u30 pra.

Peaxmuegnt. Ttoko3a, 10%-Hbll pacTBOP; U3BECTKOBOE MOJIOKO.

Xon padoTsl

Couth paBHbIE OOBEMBI PACTBOPOB M3BECTKOBOIO MOJIOKA M TIJIFOKO3HI,
B30onTarh. [locBeTyieHne M3BECTKOBOTO MOJIOKA CBHJETEILCTBYET 00 00pa3oBaHUU
PacTBOPHUMBIX B BOJI€ CaxaparoB Kajblus. Yepe3 MoiayyeHHbI pacTBOp MPOMYCTUTH
yrekucibii ra3. [lomyTHeHHE pacTBOpa CBHUAETEIBCTBYET O pacmaze caxaparoB U
oOpa3oBaHuu KapOoHara Kanplus. Hamummre ypaBHEHUS peakiuil, 3aluIInTe
HaAOMIONEHUs, U CPOPMYITUPYHTE BBIBOI.
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OnbIT 2. BoccTtanosiienue meau (mpodva Tpommepa)

Obopyodosanue: MTaTUB C MUKPOITPOOUPKAMHU.

Peakmuepl: T110K03a, MAaHHO3a, TajakTo3a, 1%-HbBI pacTBOPBI; THAPOKCHUI
Hatpus, 10%-Hb1i pacTBOp; cyabdar meau, 1%-Helii pacTBOp.

Xon padoTsl

K 5 kamnsiMm pacTtBopa ITIOKO3bI NMPUOABUTH 2 Kalld pacTBOpa THUIPOKCHA
HaTpus U 2 KaIlIu pacTBopa cyiabdara Menu. JKUIKoCTh OKpaIllIuBaeTCs B roiay0oil 1IBET
B pe3ynbrare o0pa3zoBaHus ruapokucu Meau (11). Bepxauit cimoit )KUIKOCTH HArpeTh
no kunenus. [losiBnenue sxenroro (ruapokcuna meau (1), 3aTeM KpacHOToO ocajka
(oxcuna meau (1) yka3piBaeT Ha OKMCIICHUE TIIFOKO3bl M HA BOCCTAHOBJIECHUE METH.

[Iponenare 3Ty peakuuio ¢ APYyrUMU MOHOCAXapUuaaMH.

[IpoOy TpomMmepa Henb3si TPOBOAUTH B MIPUCYTCTBUM U30BITKA COJIEH MeNU, TakK
KaK B 3TOM clly4ae IIpU HarpeBaHUU B IIEJIOYHOM cpejie M30BITOK TUapaTa OKUCU MEIN
MEePEXOAUT B UEPHBIM OCAJOK OKHUCH MEIU, MACKUPYIONIUN pe3ylbTarbl OIbITA.
Hanumure ypaBHeHUs peakiiii, 3anuImMTe HaOMoNeH s, U CHOpMyYITUpyHTe BHIBOJ.

Omnpbit 3. IIpoda ¢ peakTnBoM DeJIMHra HA KAPOOHWIBLHYIO IPYIILY

Oobopyoosanue: MTATUB C MUKPOTIPOOUPKAMHU, BOJIsIHASI OaHsI.

Peakmuewl: TIIOKO3a, MaHHO3a, Tanakro3a, 2%-HBIE pPACTBOPBI, PEAKTHUB
®denuHra.

Xon padoTsl

K 5 xamsim pactBopa mimroko3bsl mpubaBute: 3 kamm peaktuBa DenuHra.
Bepxnuii cioil KUJIKOCTH HArpeTh A0 KumeHus. [losiBneHne xenToro oKpanmBaHus
(rumpokcuna meau (1), 3aremM kpacHoro ocanka (oxcuaa menu (1) ykaspiBaeT Ha
OKHCJIEHME DIIOKO3bl M Ha BOCCTAHOBJIEHHE Meau. B 23roM peakuuu B
IPOTUBOIIOJIOKHOCTH Tpobe Tpommepa He 0Opa3yeTcst 4epHOTO OcaiKa OKCUI0B MEJIH.

[Iponenars 3Ty peakumio ¢ IpyruMu MOHOcaxapuaaMu. Hanummre ypaBHeHUs
peaKIuii, 3anuIInuTe HaOIIOAeHUs, U CHOPMYIUPYHUTE BBIBO/I.

OnbiT 4. O0pa3oBaHue, MeTAJUIMYECKOTO cepedpa (peakuusi cepeOpsIHOTO
3epKaJia)

Oobopyoosanue: MTATUB C MUKPOTIPOOUPKAMHU, BOJIsIHAsI OaHsI.

Peaxkmueuwt: T10k03a, 2%-HBIM pacTBOp; HUTpAT cepedpa, 3%-HbI pacTBOp;
ammuak, 10%-Hbli pacTBOP.

Xox padoTnl

JIns mpuUroToBJIEHWsI aMMHUAYHOTO pacTBOpa OKcHaa cepedpa K 2—3 KaruisaMm
pacTBopa HHUTpara cepedpa MPWINTH MO KarisiM pacTBOP aMMHaKa J0 PacTBOPECHUS
BBITIABIIIETO OCajka okcuaa cepebpa. K momydeHHOMY pacTBOpy NpWIMThH 4 Karuiu
pacTBOpa IIIIOKO3bI, HE B30AITHIBAThH, HATPETh 2—3 MUH B KUIIAIIEH BoasHON OaHe. Ha
CTEHKax TMPOOMPKH OCEJaeT MeTalmmdyeckoe cepedpo. Hammmmre ypaBHEHHS
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peaKIuii, 3anuInuTe HaOIoaeHUs, U CHOPMYIUPYHUTE BBIBO/I.

OmnbIT 5. O0pa3oBaHue caxapara KaJbUHUs

Obopyoosanue: MTaTuB C MHUKPONPOOHpPKaMU, TpyOOuKa AJisi MPOMYCKaHUS
YIJIEKHUCIIOTO ra3a u30 pTa.

Peaxmuegwi: manpTo3a, 10%-HbIi pacTBOP; U3BECTKOBOE MOJIOKO.

Xox padoTnI

Cauth paBHbIE OOBEMBI PACTBOPOB H3BECTKOBOIO MOJOKA M MAaJIbTO3BI,
B30onTath. [locBeTseHre M3BECTKOBOTO MOJIOKa CBUAETEILCTBYET 00 0Opa3oBaHHUU
pPacTBOPUMBIX B BOJIE caxapaToB Kalblius. Yepe3 MOIydeHHBIH pacTBOpP MPOIYyCTUTH
yriekucaslid ra3. IloMyTHeHHe pacTBopa CBHIETENBCTBYET O paclajie caxaparoB U
oOpa3oBaHuM KapOoHara Kanuplus. Hamummure ypaBHEHUS peakuuil, 3alUIInTe
HaAOIONEHNUs, M CPOPMYITUPYHTE BHIBO/I.

OmnbIT 6. IIpoda ¢ peakTnBoM DeJIMHra HA KAPOOHWIBHYIO IPYIILY

Obopyodosanue: MTaTUB C MUKPOITPOOUPKAMU

Peaxkmuewl: ManpTO3a, JaKTO3a, caxapo3a, 2%-HblE pacTBOPBI; PEAKTHUB
®denuHra.

Xozx padorsI

K 5 kamism pactBopa ManbTO3bl NMpuOaBUTH 3 Kariu peaktuBa DenuHra.
BepxHuii cion )KUAKOCTH Harperh 10 KuneHusd. [losBieHue Kenroro oKpammvBaHus
(runpokcuaa meau (1)), 3ateM kpacHoro ocaaka (oxkcuma meau (1)) ykaspiBaeT Ha
OKHCJICHHE MaJlbTO3bl M Ha BOCCTaHOBJeHUe Menu. [Ipopenats 3Ty peakiuio ¢
IpYTUMH aucaxapujiamu. Hanmummre ypaBHEHUs peakiuid, 3auIIuTe HaOII0ICHUs, U
chopMyIUpyHTE BBIBOJ.

OmnbIT 7. I'mapoaus caxapossl

Obopyoosanue: ITaTUB C MUKPOITPOOUPKAMHU.

Peaxkmuewl: caxaposa, 2%-HbIil pacTBOp; COJISTHAasI KUCJIOTA, KOHIIL.; KapOoHAT
HaTpHs KPUCTAIUINYECKU; peakTuB Pennnra; peaktuB CeanBaHOBA.

Xon padoTsl

K 6 xamnsm pactBopa caxaposbl NpuOaBUTh 2 Kalljld KOHLIEHTPUPOBAHHOU
COJITHOM KHCJIOTBI, KHMATUTH 3—5 MHH. PacTBOp mocne OXJIaXKIECHHS OCTOPOKHO
HEUTpaIn30BaTh COAON. Pa3nmuTh pacTBOp B 1BE MPOOUPKH.

C rugponuzaTtoM B OJHOM MPOOMpPKE NpoOAeNaTb PEakiUi0 C PEaKTUBOM
®enuHra.

C ruaponuzatoM B Ipyroi mpoOupke npojaenars nmpody CenuaHoBa. J{jis aToro
K 3 KarisiM Tuaposin3aTa npuOaBuTh 3 Kariu peaktuBa CellMBaHOBA U HarpeTh
no  kureHus. llosiBIeHHE  KpacHOTO  OKpallMBaHUS  CBHUJETEIBCTBYET O
B3aMMOJICHCTBUU PE30PIIMHA C OKCUMETUIPYPPYyposaoM, 00pa3oBaHHBIM U3 (PPYKTO3BI.
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Hanumure ypaBHeHUs peakiiuii, 3anuimTe HaOMoneH s, U chOpMyIUpyTe BHIBOJ,.

OmnpbIt 8. IIpoda ¢ iionoM HA KpaxMaJl

Obopyodoeanue: TaTUB C MUKPOTIPOOUPKAMU

Peaxmuewt: xpaxmain, 1%-Hble pacTBOpbI; peakTuB JIroross.

Xox padoTnI

[IpoGa ocHOBaHa Ha CIOCOOHOCTH KpaxMmaja M I[JIMKOT€Ha OOpa3oBbIBaTh C
HOJIOM OKpAILEHHbIE COEIWHEHUs aJCOPOLUMOHHOIO XapakTrepa. OJTH COEIUHEHHS
JIETKO pasfiararoTcs Mpu HarpeBaHWU U BHOBb 00Pa3yIOTCs MPU OXJIAXKIACHUH.

K 5 kammsm rnukorena npubaButh 2 karmiau pactBopa Jlroross. I[losiBisieTcs
KpacHO-0ypoe okpamuBanue. [Ipoaenats 3Ty npo0y ¢ kpaxmanom. [losBnsercs cunee
okpamuBanue. [Ipu HarpeBaHuM oKpalMBaHuE B 00EUX MPOOUPKAX MCUE3aeT, a MpU
OXJIAK/ICHUH BO3HHMKAaeT BHOBb. Hamummwre ypaBHEHUs peakuui, 3amullInTe
HaOI0AEHUS, U CPOPMYIUPYITE BBIBO/I.

OmnbIT 9. IIpoda ¢ peakTuBoM DesinHTA

Obopyodosanue: MTaTUB C MUKPOITPOOUPKAMHU.

Peaxmueni: xpaxmai, 1%-HbIi1 pacTBOp; peaktuB DenuHra.

Xox padoTsI

K 5 kamisim pactBopa TJIMKOreHa U Kpaxmaiia npuOaBUTh 10 3 Karljiud peakTHUBa
®enunra. Bepxauii ciioi )XUAKOCTH HArpeTh 10 KuneHust. OTpUIaTeabHbIN pe3yJibTaT
poObl OOBSICHIETCS OTCYTCTBUEM PEAYLUPYIONIEH CIOCOOHOCTH Y MOJUCAXaPHUIOB.
Hanummure ypaBHeHUs peakiuii, 3anuImnTe HaOItoieHusl, U COpMYIUPYITE BBIBOJI.

Omnbit 10. I'uaponus kpaxmaga

Oobopyoosanue: MTaTuB C MUKPOIIPOOUPKaMH, KoJiba Dprenmeiiepa va 100 mur.

Peaxmuegni: xpaxmail, 1%-Hblil p-p; COJIIHAsE KUCIIOTA, KOHII.; peakTus JIroros;
peaktuB denunra; rugpokcus Hatpus, 10%-Hblil p-p; HHAUKATOpHAs Oymara.

Xon padoTsl

K 3040 mn pactBopa Kpaxmayia OPWIHTh 1—2 MJI COJISIHOM KHCIOTHI,
nepeMenarb U HarpeTh 70 kuneHus. Yepez 1-2 MuH mocie Hayajga KUNEHUsS KOOy
CHATh C oOr"sg. Ommrh 4 KamuM Truapoiau3ata B NpoOUpKYy ¢ 3 KamisiMu
TUCTUJUTMPOBAHHOM BOABI, MpuOaBUTH 2 Kamiu pactBopa Jlworoms. Ilosinenue
(UONETOBOTO  OKpAIIMBAaHUS YKa3bIBa€T HA TMPHUCYTCTBUE aAMMIIOJEKCTPHUHOB,
00pa30BaBIIKXCS MTPU THAPOIIN3E Kpaxmaia.

KonOy BHOBb OCTaBUTh Ha OTOHb M KUMSTUTH enie 1-2 muH. [IpoBectu npoly
peaktuBoM Jlroromns. IlosiBneHue KpacHO-Oyporo OKpalluBaHUs YKa3bIBaeT Ha
PUCYTCTBUE SPUTPOACKCTPUHOB.

CHOBa KUISITUTh M 4epe3 Kaxble 2—3 MUH MOBTOPATH MPOOBI PEaKTHUBOM
JIrororons. OTpunarenpHas peakiuy ruapanu3ara Ha peakTus JIoroias mpoucxoaur
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IpU PACIICIUICHHM Kpaxmajua 10 KOHEYHBIX HPOAYKTOB THAPOIU3A: MalbTO3bl U
[JTFOKO3BI.

['unponusar HelWTpanu3oBaTh U Mpojenars npody ®denunra. [logoKuTenbHBIN
pe3yabTaT MpoObl CBUACTEIBCTBYET O HAIMYUU CBOOOTHBIX KapOOHWJIBHBIX TPy Y
MPOAYKTOB TUAPOJIM3aTa KpaxMala.

Hanumure ypaBHeHMs peakiui, 3aluiniuTe HaOMoAeHUsS, U cHOpMyIUpyiTe
BBIBO/I.

Omnpbit 11. I'mapoans KieT4aTKku

OO6opynoBaHme: LITaTUB C MUKPOIIPOOUPKAMHU.

PeakTuBBI: MOJOCKM (PUIBTPOBAIbHONM OyMaru; CepHas KHUCIIOTa, KOHIL.;
peaktuB @enuHra; ruipokcu Hatpus, 10%-Hblil p-p; UHAUKaTOpHAs Oymara.

Xox padoTsI

B npoGupky ¢ 2 KarisiMu CEpHON KUCIIOThI OITYCTUTh MOJAO0CKY (PUIBTPOBAIBLHOM
Oymary, yepe3 1—2 MUH CIUTh U30BITOK KUCIOTHI, T00aBUThH 4 karu
JUCTUJUIMPOBAHHOW BOJABI U OCTOPOYKHO KUITATUTH B TeueHue 10 muH. IlomydyeHHbIN
pacTBOp HEUTpaNM30BaTh U Npojenars npoly denuHra.

[TonoXXHUTENbHBIN pe3ylbTaT MPOObl CBUIETENBCTBYET O HAJTUYMH CBOOOIHBIX
KapOOHWJIBHBIX TPyNN Yy NPOAYKTOB T'MIpOJW3a Kierdarku. Hamumure ypaBHEHUA
peakuui, 3anuIuTe HaOMIoAEHUS, U CHOPMYIUPYITE BHIBOI.

Bomnpocsl AJ151 caMoCTOATEIbHOM PadoTHI

1. Kakne XxuMHUeCKHE CBOMCTBA TJIFOKO3bl COOTBETCTBYIOT €€ LMKIMYECKOU
nojyaieTanbHou dhopme?

2. Kakue XuMHuYeCKHE CBOMCTBa pUOO3bI OTBEYAIOT €€ OKCHKapOOHUIBHOM
dbopme?

3. K KaKOMY THUITY caxapoB (BOCCTaHABIMBAIOLIUX WIH
HEBOCCTaHABJIMBAIOIINX) OTHOCATCA MaJIbTO3a U caxapo3a?

4. YeM OTIIMYAIOTCS 110 CTPOCHUIO KpaxMall U KjeT4yaTka?

5. Kakue yrieBonbl Aal0T KayeCTBEHHbIE PEAKLUMU Ha aJbJACTUAHYIO TPYIITy?
Hanummre npuMepsl COOTBETCTBYIOIINX PEAKIIHM.

6. Kakoii kauecTBEeHHOM peakIuii MO>KHO OTKPBITh Kpaxmar?

7. B KakuX yCIIOBHSIX TVIMKO3HUIHAS CBSA3b B I~ U MOJMCaxapuaax MoABEepracTcs
TUIPOIU3Y?

8. C moMOoIIbI0 KaKOW XUMUYECKON PEAKIIUU MOKHO OTKPBITH IPOMEXKYTOUHbBIE
IIPOJIYKThI THAPOJIN3A MOINCaXapua0B Kpaxmaa?

9. OxapakTepu3yiTe XMMUYECKHNE CBOMCTBA AU- U NoJucaxapuaoB. Hanuimre
COOTBETCTBYIOIINE YPABHEHUS PEAKIUN.

10. OxapakTepuzyiTe TreTeponoJrcaxapujbl U YKAKUTE HX 3HAYCHHUE B
OpraHMA3Me YEI0BEKA.

YueOHas auteparypa: [1, 2, 4, 6-9]
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JlaGopaTopHasi padora Ne 7
Tema JIunuabl

HN3yyenue (PU3HKO-XUMHYECKMX CcBOMCTB JjunuaoB. IIpoBenenue
KA4YeCTBEHHbIX PeaKkluili Ha HaJu4YHe HenpedeJbHbIX 3KMUPHBIX KHCJIOT B
JINMUAAX.

Heanb padoTbl — GOpMUPOBAHNE HABBIKOB U YMEHHUS B PE3YNIbTATEC MU3YUCHHS
CIIOCOOHOCTH KHPOB PAaCTBOPATHCA B THAPOGOOHBIX PACTBOPUTENSX, 00PA30BHIBATH
CTOMKHE SMYJIbCHUU B MPUCYTCTBUU AMYJIBIATOPOB, BBISIBICHUS HAJIMYHE OCTATKOB
HETIPEJICTbHBIX JKUPHBIX KHUCJIOT, CHOCOOHBIX K H30MEpU3AlluU, MPOBEACHUS
OMBLJICHUE KUPOB.

Teopernuecknii.  marepuaj,  HeoOXOAUMBbIH  JJsi  BbINOJHEHUSA
J1a0opaTopHOH padoThI

K nunupnam npuHaaiexaT HEUTpaIbHbIC KUPHI (ALUITIUIIEPUHBI) U JIMTIOUIBI.
[To cTpoeHUIO JTUMUIIBI SBISIOTCS TMPOU3BOJHBIMUA KapOOHOBBIX KHCIIOT U CIUPTOB.
Jlunuapl HEpacTBOPUMBI B BOJIE, HO PACTBOPSIOTCS B Pa3IMYHBIX OPTraHUYECKUX
pactBoputensax (ddupe, xiopodopme, OeH3WHE W T.A.). JlUmuasl AensITCs Ha
CJIEYIOIME KIIACChl: HEUTpalibHbIE KUPHI, POCHOTUTUIBI, TIIUKOIUTIUIBI, CTEPUHBI U
CTEpU/IbI, BOCKA.

HeiiTpanbHble KUPBI SBISIOTCS CIIOAKHBIMU 3QUpaMu TIULEPUHA U PA3IAYHBIX
OJIHOOCHOBHBIX KHCJIOT, MPEUMYIIIECTBEHHO BRICOKOMOJICKYJISIPHBIX. V3 HACHITIIEHHBIX
KHCJIOT B JKMpax damie Bcero Bcerpeuarorcsi crteapuHoBas Ci7H3sCOOH m
naneMuTHHOBasA C1sH3sCOOH. KpoMe HUX B HEKOTOPBIX KUPaxX HAXOJATCS MacysiHast
CsH;COOH, kanponoas CsH11COOH, kanpunosas C;H1sCOOH u np.

W3 HeHachIIEHHBIX KUCJIOT HamboJiee paclpoCTpaHEHA OJIEMHOBAs KHUCIOTa
CH3(CH2)7CH=CH(CH_);COOH, koTopasi mpuCyTCTBYET BO BCEX MPUPOIHBIX KHUPaX.
Kpome TOoro, BO MHOTMX >XHMpax HaxoJATcsa Oojee HEHACHIIICHHbIE KHUCIIOTHI:
muroneBas CHs-(CHz)s-CH=CH-CH,-CH=CH-(CH;) -COOH wu nunoneHoBas CHjs-
CH,-CH=CH-CH,-CH=CH-CH; -CH=CH-(CH2)7-COOH.

B HekoTOphIX JUMUIAX BCTPEHAOTCS elle 0o0Jiee BBICOKOMOJEKYIISPHBIE
KUCJIOTBI: W3 HachllleHHBIX — apaxuHoBas CioHzgCOOH, nurnonepuHoBas
C23H47COOH (conpepxxurcs B 1iepeOpo3uaax), U3 HEHACHIIMICHHBIX — TaJ0JICMHOBAs
C21H37COOH, naiinenHasi B »kupax pbl0 U MOPCKUX >KMBOTHBIX, & TAK)KE KUCIOTHI C
OOJIBIIIUM KOJIMYECTBOM JBOMHBIX CBSI3eH, Hanpumep, kirynanoaoHoBas Co1HzsCOOH
C TATHIO JIBOMHBIMHU CBSI3SIMHU, HaWJIGHHAs B >KUpPax PbI0O M MOPCKUX KUBOTHBIX.
Cnenyer OTMETUTh, UYTO BXOJSIIME B COCTaB YKUPOB KHUCJIOTHI 3a OYEHb PEAKUM
HCKJIIOYEHUEM HMEIOT YETHOE YHMCJIO aTOMOB YIJIEpOJa M HEPa3BETBICHHYIO IIEIb
YIJIEPOJHBIX aTOMOB. HelTpaibHbIE KUPBI UMEIOT CIIEAYIOLIEE CTPOCHUE:!
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[Tpupoansbie KUPBI OPEACTABISIOT COOOM CMECH PA3TUYHBIX CMECh PA3IUYHBIX
TpU-, AU-, MOHOAUMITIIUIIEpUHOB. [Ipruém B pasHBIX KUpax MNpPeoOIaaroT pa3HbIe
KUCIOThL. OT TipeobI1alanus TeX WM UHBIX KUCIIOT 3aBUCST CBOMCTBA )KUPOB.

Hanuune B ’kMpax OCTAaTKOB TJIMIIEPUHA MOXKHO YCTAHOBUTH pEaKIUEH ero
JEeruapaTalid U OTKPBITUEM 00pa3yIoIIerocs MpoaAyKTa Mo XapaKTepHOMY 3ariaxy.
Hannune HempeaenpbHBIX JKUPHBIX KHCIOT B JKHPaX MOXKHO YCTAaHOBHUTH C TTOMOIIBIO
Ka4eCTBEHHBIX PEAKIMI HA JBOMHYIO CBSI3b.

BemectBa, obnerdaromniyie oOpa3oBaHUE SMYJIbCUU UM JieNaiolue ee Oosee
CTOMKOM, Ha3bIBAIOTCS dMYJIbraTOpaMu. XOPOIIUMU AMYJIbraTOPaMHU SIBJISIOTCS MBLIO
1 0enku. DOMYJIbIUPOBAHUE KUPOB UMEET OOJIBIIIOE 3HAUCHHUE TIPU TIEPEBAPUBAHUU UX
B KHIICYHUKE, TaK KaK TMpPH OMYJIbTHPOBAHUH YBEINMYUBACTCS ITOBEPXHOCTH
COTPUKOCHOBEHHMSI KUPOB ¢ (PepMeHTaMH. B COCTOSHMM OY€Hb TOHKOW IMYJIbCUU
YacTh JKHPOB IMOJBEPraeTcs BCACBHIBAHUIO 0€3 paclleIieHUs. OMYJIbIHPOBAHUIO
KUPOB B KUIIIEYHUKE CITIOCOOCTBYET eirub. Morolree 1eCTBUE MbllIa TAK)KE OTYACTH
00BSICHSIETCS CIIOCOOHOCTBIO €70 AMYJILIUPOBATH KUPHL. Takol MPOAYKT, KAaK MOJIOKO,
MIPEJICTABIIAET COOOM, B OCHOBHOM, AMYJIbCHUIO KUPA, IPUYEM CTOMKOCTb IMYJIbCUU B
HeM 00ecTieuynBaeTCs OJHOBPEMEHHBIM MTPUCYTCTBHEM O€IKa.

XKupel, Kak u BCE CIOXHBIE DQHUPHI, CIOCOOHBI OMBUISATHCA, T.€.
TUPOJU30BAThCA ¢ 00pa30BaHUEM TJIMIIEPUHA U COJIEH CBOOOHBIX KUPHBIX KHUCIOT
(Mbuta). OMBUICHHE >KMpPAa MOXKHO TMPOM3BECTH TMOCPEACTBOM HArpeBaHUs KUpa C
BOJIOM B aBTOKJIaBaX, B MPUCYTCTBUU COOTBETCTBYIOIIUX KaTain3aToOpoB. OMbLICHHE
YCKOPSIETCSI KUCIOTaMH, a OCOOEHHO XOpPOIIO HJET CO IIeJIoYaMu, TpUYeM B
MOCJIETHEM CJIy4ae MOy4aloTcs HE CBOOOJHBIC KUCIOTHI, & UX COJIU, SIBJISIOIIUECS
MbLIaMH, OTKY/a 3Ta PEaKIysl ¥ MOJy4ria CBOE Ha3BaHUE.

3ananue v dTanbl NPoBeIeHNU JA00PATOPHOH PadoThI

OmnpbIt 1. PacTBOpUMOCTD KHPOB

OO6opynoBaHMe: MTATUB C MUKPOTIPOOUPKAMU, IPOOKA ¢ MPOIYIIICHHON uepes
Hee TpyOKoH, mojoOpaHHas K mpoOupKe, BOJsiHAs OaHs.

PeakTHUBBI: paCTUTEIBLHOE MACJIO, OEH3UH, CepHBIN 2(PUp (3ITOKCUITAH), alIETOH,
STUJIOBBIA CIIUPT.

Xoa padoTbi

B uetbipe npobupku nomectuts 0,2—0,5 T kupa, IPWIKTH B EPBYIO MPOOUPKY

5 M OeH3uHa, BO BTOPYIO — 5 MJI CEpHOTO 3Qupa, B TPETHIO alleTOHA, B YETBEPTYIO
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crimpta. ComepkuMoe MPOOHPOK B30ANTHIBATh 2—3 MHUH W ONPEACTHTh, B KAKHX
BEILIECTBAX PACTBOPSIOTCA KHUPBI. [IpOOMPKY CO CIHPTOM HArperb M OTMETHTh
pPacTBOPUMOCTD KHMpa B XOJOJHOM M TOpsSYeM CHHUPTE. 3alHIIUTe HAOIIOACHUS, U
chopMynupyHTe BBIBO/I.

OnbIT 2. DMyJIbIMpOBaHUE JKUPA

Obopyooeanue: MTaTUB C MUKPOTIPOOHPKAMHU.

Peaxmuepl: pacTUTENBHOE MAaciO, pacTBOpP MbUIa, KapOOHAT HATpHs, 2H
pacTBOp, pacTBOp Oemnka, pacTBOp ruapokcuaa Harpus, 0,1H.

Xoxa padoTbl

B nsTh mpoOupok moMemaroT 1o 4 Karuiy MojCOTHEYHOr0 Macia U 100aBiIsoT
o 5 Kamejab B MEepPBYI0 MPOOUPKY — BOJIbI, BO BTOPYIO P-p THAPOKCHIA HATpUS, B
TPEThIO — KapOoHaTa HATpPUs, B YETBEPTYIO — p-p MbUIa, B MATYI0 — p-p Oenka.
Conepxxumoe MpoOUPOK CUIIBHO BCTPAXHYTH 10 00pa30BaHUs AMYJIbCUH U MIOCTABUTh
B IITaTUB. Uepe3 HEKOTOpOoe BpEMs ONPENEIUTh CTOMKOCTh 3MYJIbCHM. 3alUIINTE
HAOIIOICHUS ¥ CPOPMYIIUPYITE BHIBO/I.

OmnbIT 3. AkpoJsienHOBas Mpoda

Obopyoosanue: MTaTUB C MUKPOIIPOOHPKAMU, CIIMPTOBKA.

Peaxkmuegul: pacTUTETLHOE MACJO, CylIb(paT HATPUI TUAPOKCUA (CyXOil).

Xoa padoTbl

HeGonbmoe komuuectBo (0,5-1,0 T) KUAKOrO XKHUpa CMEIIaTh B MPOOUPKE C
JIBOMHBIM KOJIMYECTBOM CyJb(para HaTpus T'MJIPOKCUAA U HArpeTh JO BCIECHUBAHMS.
[losiBnsieTcs ocTpblid 3amax akposeuHa. llosiBaeHre ocTporo 3amaxa ykas3bIBaeT Ha
OPUCYTCTBHE B MCCIEIyEMOM Marepualie TJIMLEPUHA, KOTOPBIA IpU HArpeBaHWUU
TEPSIET BOY U MEPEXOJNUT B HEHACBIIEHHBIN alIbJETH]I — aKPOJICHH.

Hanumwure ypaBHeHUs peakiui, 3anuiiute HaOMOAeHUs, U chOopMyIUpynTe
BBIBOJI.

OnbIT 4. OTKPBHITHE HEHACHIIEHHBIX KUCJIOT B KMPaxX

Obopyooeanue: MTaTUB C MUKPOTIPOOHPKAMHU.

Peakmuegbt: pacTUTebHOEC Macjo, OpoMHasi BOJIa, HACHIIIEHHBIA pPacTBOD,
nepmanranar kanus, 0,11 pactBop.

Xoa padoTbi

HeboapImoe KoIM4ecTBO pacTUTEIHFHOTO Macja B300JTaTh B OJHOM MPOOHPKE C
paBHBIM 00bEMOM OpPOMHOW BOJbI, B JPYrod — C paBHBIM OOBEMOM pacTBOpa
nepManranara kaiaus. OOecliBeUMBaHHE pACTBOPOB YKa3blBa€T HAa HAJIU4YUE B
pPaCTUTEIPHOM Macje HENpeaeIbHBIX JKUPHBIX KHCIOT. Hamwmmre ypaBHEHHS
pEeaKInii, 3aIUIINTE HAOTIOACHUS, U COPMYIUPYHTE BHIBO/I.
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OnbIT 5. di1anauHoBas nMpooda

Obopyooeanue: MTaTUB C MUKPOTIPOOHPKAMHU.

Peakmuegwbl: pacTUTEIBLHOE MAaciO, KyCOYKM MEIHOW HPOBOJIOKH, a30THAs
KHCJIOTa KOHIIEHTPUPOBAHHAS.

Xoa padoTbl

K pactutensHomy macny npubanisior 0,5 M Kpenkod a30THOM KHUCIOTHI U
KyCOUYeK MEIHOM MPOBOJIOKH WJIM CTPYXKKH, XOPOIIO B30AJITHIBAIOT U TMOCTaBSIT B
mratuB. [IpuOnaM3uTeNbHO Yepe3 dYac KUCIOTa 3aTBEPAEET, UYTO OOBICHAETCA
MEPEX0/IOM €€ B AJIAUJUHOBYIO KHCJIOTY, UMEIOIIYI0 00Jiee BBICOKYIO TEMIIEpaTypy
miasieHus (52 °C). IonoxuTenbHas 3JauiuHOBas Mpo0a yKa3bIBa€T HA HAJUYHE B
JaHHOM Macjie OOJIBIIOr0 KOJUYECTBA OJEMHOBOM KHMCNIOThl. Hanummre ypaBHeHUs
peakuui, 3anuimuTe HabaoAeHusl, U cHOPMYIUPYHTE BBIBOI.

Bonpocsl 1j151 caMoCTOSTEIbHON padoThI

1. KakoBa xuMuueckas npupo/aa >kupoB?

2. OxapakTepu3yuTe KupHbIe KUCIOTHI, IPUBEIUTE UX (POPMYIIBI M HA3BAHMUS.

3. B kakux opraHM4eCcKuX pacTBOPUTENISIX XOPOIIIO PACTBOPSIOTCS JTUTIHIBI?

4. KakuMH KadyeCTBEHHBIMH PEAKIMSIMU MOKHO OTKDPBITH JBONHBIE CBSI3U B
HEHACBIIICHHBIX )KUPHBIX KUCIOTaX B COCTABE KUPOB?

5. Kakoil KauecTBEHHOM peakuuWeld MOKHO  OTKpBITh [JIMUEPUH B
aquirauuepuHax? Hamummre ypaBHEHNE COOTBETCTBYIOIIEH PEAKIIUH.

6. OnuiuTe nporecc IMyJIbIUPOBAHUS )KUPOB.

7. Kakue nmpupoaHble 3MyJIbraTopsl KUPOB BaM M3BeCcTHbI? KakoBO 3HaueHue
AMYJIbTUPOBAHUS B IEPEBAPUBAHUU KUPOB?

8. Kakue oprannveckne COeTMHECHUS SIBISIOTCS MbutaMu? Ha gem ocHOBaHO MX
MOIOLIEE IEUCTBUE?

9. Vka3zatp, 4TO SBIAETCS OOIIMM MPU3HAKOM BCeX (GOCPOIUTIHIOB.

10. Yka3aTb CTpYKTYpy, JEKAIILYI0O B OCHOBE CTPOCHHUS CTEPOUIOB

YueoHas qureparypa: [2, 6-8]
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