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JUISL CIIELIMAJIbHOCTEH :

13.02.11 TexHudeckast SKCIUTyaTalus U 0OCITyKUBAHHUE dJIEKTPUUECKOTO U
AIEKTPOMEXaHUYECKOT0 000PYy10BaHUs (IO OTPACTISIM);

23.02.04 TexHuyeckas SKCIUTyaTalus MOABEMHO-TPAHCIIOPTHBIX, CTPOUTEIIBHBIX,
JTOPOKHBIX MAIIMH U 000py1I0BaHU (ITO OTPACIISIM)

13.02.01. TennoBbI€ 3NEKTPUUECKUE CTAHIIUN

21.02.17 TloazemHas pa3pabOTKa MECTOPOXKICHUHN ITOJIE3HBIX NCKOITAEMBbIX.
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MeTtoauueckue yKa3zaHus Uil CTyI€HTOB 110 TPOBEAEHUIO JIa0OpaTOPHBIX padboT
M0 TUCHUIIIMHE «XUMHUS» I CIIEIIUATbHOCTEN:

13.02.11 Texauveckas dKCILTyaTaIds U 0OCTy>)KMBAHUE SJIEKTPHUUECKOTO U
AIEKTPOMEXAHUYECKOTO 000pyI0BaHUs (IO OTPACIISAM);

23.02.04 TexHnuueckas FKCIUTyaTalysl HOAbEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX,
JOPOKHBIX MAIIMH U 000pYyI0BaHU (ITO OTPACIISIM)

13.02.01. TennoBsle 2NEKTPUYECKNE CTAHIIUN

21.02.17 TloazeMHas pa3pabOTKa MECTOPOXKICHUMN MOJIE3HBIX NCKOMTAEMbIX
Opranuzanusi-pazpadorunk: [lomurexunyeckuit komwiemx @PI'bBOY BO
«3amnospHbIN TOCYJapCTBEHHbIM yHUBEpcUTET UM. H.M. @enopoBcKkoro»

Pazpabotuuk: [lanunoBa Auna HukonaeBHa, mpenojiaBaTeib

PaccmoTpena Ha 3acelaHuM TPEAMETHONM KOMHCCHUM €CTECTBEHHOHAYYHBIX
JTVCHUTUINH

[Ipencenarens KOMUCCUU M. B. Onelinuk

VY TBepkKI€eHa METOIMYECKMM COBETOM NOJIATEXHHUYECKOTO Koyuemka @I'bOY BO
«3anoaspHbIN TOCYAAapCTBEHHbIM yHUBEpcUTET UM. H.M. @enopoBckoro»
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AHHOTALIUA

Meroanueckue peKOMEHJAMKM K BBIMIOJHEHHUIO J1a00paTopHBIX paboT Mo
y4eOHON AUCHUILINHE « XUMUSD TIPEeIHA3HAYCHBI ISl CTYACHTOB CHEIIMaIbHOCTEH:
13.02.11 Texauueckas dKCIUTyaTalus U 00CIy>KMBaHHE SJIEKTPUUECKOTO
AIEKTPOMEXAHUYECKOTO 000PY1I0BaHUS (TI0 OTPACTISIM);

23.02.04 Texnuueckas dKCILTyaTalus NOIbEMHO-TPAHCIIOPTHBIX, CTPOUTEIHHBIX,
JOPOKHBIX MAIIMH U 000pYyI0BaHU (ITO OTPACIISIM)

13.02.01. TenoBbI€ AAEKTPUIECKUE CTAHIIUN

21.02.17 TloazeMHas pa3paboTKa MECTOPOXKICHUMN MOJIE3HBIX NCKOMIAEMbIX

[Tocobme cooTBETCTBYET rOCYAapCTBEHHOMY 00pa30BaTEIbHOMY CTaHAAPTY
y49eOHOHN NUCIMIUIMHBI « XUMUS», OHO COACPKUT PEKOMEHIAITNH IS CTY/ICHTOB
10 IPOBEACHUIO U 00pabOTKE PE3yIbTATOB JA0OOPATOPHBIX pabOT B paMKax
oO1eo6pazoBarenbHoro mukiia OIIOIL.

JlaHHBIE METOUYECKUE PEKOMEHAAINY MPeTHA3HAUCHBI JJIs CTYICHTOB
MEPBBIX KypcoB Koyiempka. OHU MOMOTYT CTYJIEHTaM MPUOOPECTH MPAKTUIECKUE
HABBIKH SKCIIEPUMEHTAILHON PabOThI, yCBOMTH OCHOBHBIE TIOHSTHS U OoJee
TJTyOOKO YCBOUTH TEOPETUICCKUNA MaTepHal.



OraasJjieHue

BBenenue

[IpaBuia TeXHUKHN 0€30MACHOCTH MIPHU MPOBEACHUU
¥ TIOJITOTOBKE JTA0OPATOPHBIX padOT MO XUMUHU
[lepBast moMoIIb MPU HECYACTHBIX CITyYasiX B
XUMHYECKOH J1abopaTopuu

JlaGoparopnas padota Ne 1

JlabopaTtopHas pabota Ne 2

JlabopaTtopHas pabota Ne 3

JlabopaTtopHas paborta Ne 4

JlaGoparopHas padota Ne 5

JlaGoparopnas padota Ne 6

JlaGoparopHas padota Ne 7

JlaGopatopHas pabota Ne 8

Crucok nuTeparypsbl

11
12
15
17
22
24
26
28
30
34



BBEJAEHUE

J1J1s1 TOBBILIIEHUS POJIA SKCIIEPUMEHTA KaK OCHOBBI U3YUCHHSI XUMUU U O0Jiee
ycremHoro (GpopMupoBaHUS MPAKTUYECKUX HABHIKOB B IMPOTpamMMe OMPE/CIICH
nepedeHp abopaTopHbIX pabot. JIabopaTtopHbie paOOTHI JOKHBI MPOBOAUTHCS
napajuiebHO C HM3YYCHHEM MpeaMeTa, MpUYeM K WX BBIOJHEHHUIO YYalluecs
JIOTIYCKAIOTCA TOJBKO IIOCNIe TMOAPOOHOTO O3HAKOMJICHHS C YCTaHOBJICHHBIMU
IpaBUJIaMHU TEXHUKU O€30MaCHOCTH.

JlaGopatopHbie pabOTBl TO XHMHH OXBaTHIBAIOT OCHOBHBIE pa3Jeibl
IPOTPaMMBI Kypca  XHMHUH, BKIIIOYasi  PacTBOPBHI, OKHCITUTEIBHO-
BOCCTAHOBUTENBHBIE  TPOIECCHI,  CBOWCTBA  AJIEMEHTOB, COETUHEHUI.
MeTtoaudeckue yka3aHus 1O MPOBEICHUIO TaOOPATOPHBIX paOdOT BKIIIOYAIOT TAKKE
paboTHI MO CIIEIUANTBHON YacTH Kypca: IO XUMHH METaJNIOB TOOOYHBIX MOATPYTIIL.

JIabopaTopHbie pabOThl UMEIOT JHIIb KPATKUE TEOPETUUECKUE BCTYIUICHHUS,
JUTSL TIOATOTOBKY K 3aHATHSAM HEOOXOIMMO U3YIUTh COOTBETCTBYIOIINE Maparpadsl
y4€OHUKOB.

Onucanue paboT BKIIIOYAIOT 3aJaHUsl MPEABAPUTEIBHON MOATOTOBKHU, YTO
criocoOcTByeT OoJiee yCIEUTHOMY BBIIOJIHEHUIO Ta0OPATOPHBIX paldoT.

OnBITHl BBITTONHSIOTCS CTYACHTAMH HWHAWNBUAYATBHO: KKIBIA TIOTydaeT
3aJaHue U 0(popMIIIET OTYET IO CBOMM pe3yJibTaTaM, YTO Pa3BUBAET y CTY/IEHTOB
CaMOCTOSITENIFHOCTh B PEIICHUN TTOCTABICHHBIX 3a/1a4.

Kak mpaBuio, paboThl BeIyT MaKpOMETOIOM, OJHAKO psI OMBITOB
BBITNOJIHAETCS] TOJTYMUKPOMETOIOM, TIO3TOMY BO BBEJICHHUU OMUCAHO HEOOXOAMMOE
00opyTI0BaHUE U TEXHUKA BBHIMOJHECHHS paboT.

B mporiecce BbIMONMHEHHUS J1TA0OPATOPHBIX PaOOT CTYJIEHTHI MOJIY4YaroT
HAaBBIKM B COOpPKE M MCIOJIb30BAaHUHM MPOCTEHINNX MPUOOPOB, OMPEIACICHUH TIO0
XapaKTEPHBIM  PEAKIMsIM  PA3JIMYHBIX  BEIIECTB, YTO TIO3BOJIIET IIOHATH
B3aMMOCBSI3b TCOPUH U TIPAKTHKHU.

Kaxnas naboparopHas pabota paccuMTana Ha 2 4aca.

B pe3ynbTaTe ocBoeHMs yueOHOM TUCIUIUIMHBI Kypca y o0ydaroiierocs mno
cneuuanbHOCcTAM13.02.11 TexHuyeckas FKCIUTyaTalus 1 00CIy>KuBaHue
IEKTPUUECKOTO U AJIEKTPOMEXAHUUECKOTO 000py10BaHusI (II0 OTPACIIsIM);
23.02.04 TexHuyeckas SKCILTyaTalys NOAbEMHO-TPAHCIOPTHBIX, CTPOUTEIIbHBIX,
JIOPOKHBIX MAIIMH U 000py10BaHus (10 OTpacisiM) GOPMUPYIOTCS CIASAYIONINE
oO0II1e KOMIETEHIINH:

OK 1. BsiOupats crocoObl  peleHus 3aaad  npodeccuoHaIbHON
NEeSATEIbHOCTH MPUMEHUTENBHO K PA3JIMUYHbIM KOHTEKCTAM;

OK 2. OcymiecTBisaTh TMOWCK, aHAIW3 U HMHTEpHOpeTaruo uHbOpMAaIUU,
HEO0OXOAMMOM sl BBIMOJTHEHUS 3a/1a4 IPO(eCcCHOHaIbHOM 1eSITeIbHOCTH;



OK 3. [InanupoBaTh M peaan30BBIBATb COOCTBEHHOE MPO(ECCHOHATBHOE U
JUYHOCTHOE Pa3BUTHUE;

OK 4. PaGoTtarh B KOJUIEKTHBE U KOMaHJE, 3PHEKTUBHO B3aMOJIEHCTBOBATD
C KOJUJIETaMH, pyKOBOACTBOM, KIMEHTaMHU;

OK 5. OcymecTBisiTh YCTHYI0O M IHCbMEHHYI0 KOMMYHHUKALUIO Ha
rocyJapcTBeHHOM si3bike Poccuiickoit deaeparuu ¢ y4eToM OCOOEHHOCTEH
COLIMAJIBHOTO U KYJIBTYPHOTO KOHTEKCTA;

OK 6. [IposBiATH IPaXIAHCKO-TTATPUOTUYECKYIO ITO3UIIUIO,
JEMOHCTPUPOBAaTh  OCO3HAHHOE IIOBEJACHHME HA OCHOBE  TPAaJULHMOHHBIX
0O0IIIeUeI0BEYECKUX IEHHOCTEH;

OK 7. ConencTBOBaTh  COXPAaHEHHIO  OKPYXKAOIIEW  Cpenbl,
pecypcocOepexennto, 3h(PEKTUBHO NEMCTBOBATH B UPE3BBIYANHBIX CUTYAIIUSX.

B pe3ynbTaTe ocBoeHUs yUeOHON AUCIHUIUIMHBI Kypca y 00yJaromerocs 1mno
cneruanbHocTu 13.02.01. TeroBsie 3JEKTPUUECKUE CTAHIIUU (HOPMUPYIOTCS
clieyromye oOume KOMIEeTeHIUU:

OK 1. IloHumaTh CyIIHOCTh M COLMAJIBbHYI0 3HAYUMOCTh CBOEH Oynyluen
npodeccun, MposIBIATH K HE YCTOMUMBBINA HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO J€ATEIbHOCTh, BBIOMPATH TUIIOBBIC
METOJbl M CIOCOOBI BBINOJHEHHS] MPO(ecCHOHANBHBIX 3a7ady, OLEHUBATh MX
() PEKTUBHOCTD U KA4E€CTBO.

OK 3. IIpuHuMaTh penieHus B CTaHAAPTHBIX M HECTAHIAPTHBIX CUTYAIUsAX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcyuiecTBisTh MOMCK U MCHOJb30BaHUE MH(GOPMALMHU, HEOOXOIUMOMN
JU1s1 3 PEKTUBHOTO BBINOJHEHUS MPO(PECCHOHATBHBIX 33]1a4, TPO(PECCUOHATBHOTO
Y JIMYHOCTHOTO Pa3BUTHSL.

OK 5. Hcnonb3oBath MH()OPMAIMOHHO-KOMMYHUKAI[MOHHBIE TEXHOJIOTUU B
npohecCuOHATBHOMN NesSTENbHOCTH.

OK 6. PabGorate B KoOJJIEKTHBE U B KOMaHje, d(PGEKTUBHO OOIIATHCS C
KOJJIEraMH, PYKOBOJICTBOM, TOTPEOUTENSIMH.

B pe3ynbraTe ocBoeHUs y4eOHOM NUCHUIUIMHBI Kypca y 00ydaromerocs mno
cneruanbHocTn 21.02.17 Tloazemuast pa3paboTKa MECTOPOKIACHHM MOJIE3HBIX
UCKOMIaeMbIX (OPMHUPYIOTCS CIEAYIOIUE O0IIMEe KOMIETEHIINH:

OK 01. BeiOuparb cmocoObl pemieHuss 3aaad  MpoQeCcCHOHATBHON
NEeSATEIbHOCTH MPUMEHUTEIBHO K Pa3JIMYHbIM KOHTEKCTAM;

OK 02. Hcnonp3oBaTh COBpPEMEHHBIE CpEICTBAa IOWCKA, aHalnW3a |
MHTEpHpeTauuu nHGopMauu U UHPOPMAIIMOHHBIE TEXHOJIOTUN AJIS BBITTOJIHEHHUS
3a/1a4 MpoheCCUOHAIBHOU JIeSITEIbHOCTH;

OK 03. IlnanupoBaTh U peain30BbIBATH COOCTBEHHOE MPO(ECCHOHATBLHOE U
JUYHOCTHOE pa3BUTHE, MPEeANPUHUMATENCKYIO JeSATEIbHOCTD B
npodeccuoHanbHOM cdepe, NCIOIB30BaTh 3HAHUS 0 (PUHAHCOBOM IPaMOTHOCTH B
Pa3IUYHBIX )KM3HEHHBIX CUTYAlLUX;

OK 04. DddextuBHO B3aUMOACHCTBOBATH W pPabOTaTh B KOJUICKTUBE U
KOMaH/IE;

OK 05. OcymecTBiasiTh YCTHYHO M NHCBbMEHHYIO KOMMYHHKALUIO Ha
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rocyiapcTBeHHOM si3bike Poccuiickoit ®enepanu ¢ y4eToM OCOOEHHOCTEH
COLIMAJIBHOTO U KYJIBTYPHOTO KOHTEKCTA;

OK 06. [IposaBasTh rpaXXJaHCKO-TIaTPUOTUYECKYIO MO3UIIHIO,
JIEMOHCTPUPOBATh  OCO3HAHHOE  TIOBEACHHME HA OCHOBE  TPAJUIIMOHHBIX
OOIIEYEIOBEYECKUX I[EHHOCTEH, B TOM YHCIE€ C YYE€TOM TapMOHHU3AIUU
MEXHAIIMOHAIBHBIX W MEXKPEJIUTMO3HBIX OTHOIICHWM, MNPUMEHSTh CTaHIapThI
AHTUKOPPYIIIMOHHOTO MMOBEJICHUS;

OK  07. CopneiicTBOBaTh  COXPAaHEHHUIO  OKpYXarolled  cpensl,
pecypcocOepexeHnIo, TPUMEHATh 3HAHUS 00 M3MEHEHHH KiIuMaTa, MPUHIUIIBI
OCpe)ITMBOTO MPOM3BOACTBA, J(()EKTUBHO JEHCTBOBATH B YPE3BBIYAMHBIX
CUTYaIUsX;

OK 09. ITonw3oBaThes podhecCUOHATIBHON TOKYMEHTAIME! Ha
TOCy/IapCTBEHHOM M MHOCTPAHHOM SI3bIKaX

[TpakTrueckue pabOThI - BaKHENIIasi COCTaBHAs 4aCTh O0OyUEHUsI XUMUH,

HaIlpaBJI€HHas HA TApMOHUYHOE Pa3BUTHE JIUYHOCTH CTyAeHTa. OHU HMEIOT
00J1bI1I0€ TEOPETUYECKOE U MPAaKTHUUECKOE 3HaUeHne. OCHOBHOM LIEIBIO
71a00paTOPHBIX PadOT SBJIAETCA YIIIyOJIEHHE U 3aKPEIUICHUE 3HaHUM, MTOTYYEHHbIX
Ha TEOPETUYECKUX 3aHATHUSIX MO XUMHUH.

MeTtonnueckre ykazaHus [0 BBIIOJHEHUIO Ja0OPATOPHBIX padOT MO XUMHHU
pa3paboTaHbl B COOTBETCTBUM C paboyell MpOrpaMMon TUCHUTIINHBIL.

CopeprkaHre METOAMYECKUX YKa3aHUH MO BBIITOJIHEHHIO J1a00paTOPHBIX
pabot no xumuu TpedoBanusM deaepaabHOro rocy1apcTBEHHOrO CTaHAapTa
CpeaHero npogeccuoHaIbHOr0 00pa30BaHUsl.

[TocoOue BKirO4aeT mabopaTopHbie pabOThI 10 TeMaM Kypca xumuu. Kaxxnas
IpaKkTUYecKas padoTa COACPKUT CBEAEHUS O LIEJIM €€ IPOBEJICHHUS, O
HEO0OXOAMMOM JIJIsl IPOBEEHUsI pab0Thl 000PYIOBAHUH; BKIFOUAET OMKUCAHUE
paboTHI.

K BbInonHEHUIO 1a00paTOPHBIX PabOT CTYIEHTHI NPUCTYNAIOT MOCIIE
NOJIPOOHOTO U3YYEHHsI COOTBETCTBYIOLIETO TEOPETUUECKOT0o Matepuana. CTyieHT
JIOJIKEH BBITIOJIHUTH BCE MPAKTUYECKUE PadOTHI B IOJTHOM O0BEME.

3ananus 1a00paTOpHOM pabOThI BHIMOIHIIOTCS B CHIELIMATILHOM TETPaIu,
NpeIHa3HAYEHHOW ISl BBIMOJIHEHUS! TPAKTUYECKUX PaldoT.



TemMaTuyecKHi MJIAH C TEMAMMU

Pa3znen nmo padoyeii nporpamme

IIpakTHyeckas padbora

Paznen Kinaccumpurkaunms
HEOPTraHNYeCKUX COeAUHECHNI U UX
CBOMCTBA

JlaGopaTopHasi padora Nel.
Tema: «B3aumMoencTBre MeTaJLIOB C
KHCJIOTAMU»

Paznen Kuaccuduxamus
HEOPraHMYeCKHUX COeTUHEHUI U UX
CBOMCTBA

JlaGopaTopHasi padora Ne2.
Tema: «I'uaposms cosen»

Pazgea Xumuuyeckue peakuuu

JlaboparopHasi padora Ne3.
Tema: «3aBUCUMOCTBH CKOPOCTH
pEaKIUU OT PAa3IUYHBIX (DAKTOPOBY

Pa3pgen YrieBogopoabl 4 ux
NPUPOJAHBbIE HCTOYHUKH

JlaGopaTopHasi padora Ne4.
Tema: « XuMHUUYECKHE CBOMCTBA
YIJIEBOAOPOIOBY

Paznen Kuciiopogocoaep:xamue
opraHn4eckKue coeJnHeHns

JlabopaTopHasi padora NeS.
Tema: «XuMuyeckue CBOMCTBA
CIIUPTOB»

Paznen Kuciopogocoaep:xamue
OpPraHuYecKHe CoeAMHEeHM s

JlabopaTtopnasi pa6oTa Ne6
Tema: «XuMuyeckue CBOMCTBa
KapOOHOBBIX KUCIOT»

Paznen Kuciiopogocoaep:xammue
opraHn4eckKue coenHeHu s

JlaGopaTopnas paGora Ne/
Tema: «CnoxHbIe 5PUPBL, )KUPHD)

Paznen A3orocoaep:kaime
opraHuuyeckue coeJMHeHHsl

JlabopaTtopnasi pa6ora Ne8

Tema: «AzoTocoaepxariue
OPTraHUYECKUE COCTMHEHUS.




[IpaBuna TexHUKH 0€30MAaCHOCTH MPU MPOBEACHUH U MTOATOTOBKE
J1a00paTOPHBIX pabOT MO XUMHH.

PabGotra ¢ HeOOMBIIMMH KOJMMYECTBAMH XUMHYECKHX BEIIECTB CHIKACT
BO3MO)XHOCTh HECYACTHBIX CITy4aeB, HO HE MCKIIIOYAET MX MOJHOCTHIO. [loaTomy
KaXI0MYy paboTaromieMy B XMMHYECKOH 1abopaTopuu cieayeT 3HATb U CTPOTO
BBITIOJIHSATH BCE MPaBUJIa TEXHUKH 0€30MacHOCTH.

1. [Ipu Bcex paborax coOmOAATH OCTOPOXKHOCTb, TIOMHSA, YTO
HEaKKypaTHOCTh, HEBHUMATEIBHOCTh, HEIOCTATOYHOE 3HAKOMCTBO CO CBOWCTBaMHU
BEIIICCTB MOT'YT TIOBJIEYb 32 COOON HECUACTHBIC CITyJaH.

2. Bo BpeMst paGoThl B J1abopatopuu HEOOXOIUMO COOJIIOIATh TUILIMHY U
yrcToTy. OOpBIBKM Oymaru, OCKOJIKM CTeKjIa OpocaTh B CHELMAILHOE MYCOPHOE
Beapo. [IponmuTeie Ha CTONM PacTBOPBHI PEaKTHBOB M BOJY TOTYAC K€ BBITHPATH
TPSIIIKOM, TTOCIIE YETO TIIATEIFHO MBITh PYKH C MBUIOM.

3. B naGoparopuu He paspemaeTcs MpUHUMATh MUILY. Bomy MOXKHO
UTh TOJBKO W3 TMPEIHA3HAUYEHHBIX JIJISI 3TOTO CTaKaHOB, HO HE M3 XMMHUYECKOM

IIOCYJIBL.

4. [Ipuctynare K BBIIOJHEHHIO ONBITA MOXHO TOJBKO IOCIE
paspeleHus Ipeno aBaTels.

S. [IpoBOAMTE OMNBIT CIEAYET CTPOTO B TOW IMOCIEAOBATEIBLHOCTH,
KOTOpasl yKa3aHa B ONMCAHUU JAHHOTO OIBITA.

6. Kareropuuecku 3ampemiaercss npodOOBaTh Ha BKYC XHMHYECKHUE
PEaKTHUBBI.

7. PaboThl ¢ BOCIUIAMEHSIOIIMMUCS BELIECTBAMH CIEAYeT HPOBOJUTH,
UCIIOJIB3YS MaJlble UX KOJIMYECTBA BJAAJIHU OT OTHS (TOPENKH, IITUTKH).

8. KoHueHTpHpOBaHHbIE PACTBOPBI KUCIOT M LIEJIOYEH CIIEayeT
BBUIMBATh HE B PAKOBUHY, a B CIICI[HAJIbHbIE OAHKH, CTOSAIIUE B BHITSXKHOM LIKady.

Q. Bce onbIThI cnenyeTr NpoBOANUTh B YUCTOU MOCYIE.

10. IIpu HarpeBaHuM pacTBOPOB MOCYAY CIEAYET pacrnojarath Tak,

4TOOBI CIIy4allHO BBIOPOIICHHBIE U3 HEE KaIlIM KUAKOCTA HE MOMaNU B JIUIO WU
Ha OJICK]Ty BBITIOJIHSIOIIETO OIBIT UK €Tr0 COCE/A.

11. ['opsiune mpubOphl HEIb3s CTAaBUTh HEMOCPEJICTBEHHO HA CTOJ, HUX
MOMEIIAIOT Ha acOECTOBBIN KapTOH.

12. [Ipy moNBb30BaHWM peaKTHBAMU OOIIETO HA3HAUCHUS CIEIYET
MOMHHTb, YTO JKHJIKHE PEAKTHBHI HAJIMBAIOT U3 CKIISIHKH, JEp)Ka €€ ITUKETKOU
BBepX. B3sTy10 B M30BITKE KUAKOCTH HEJB3s1 BEUIMBATh OOPATHO B CKIISTHKY, YTOOBI
HE 3arpsS3HATH PEAKTHUB.

13. TBepnpie BemecTBa u3 0aHOK cienyeT OpaTh JIOXKEUKOHM WU
HIMaTeJIeM.



14. [Ipexxne ueM B3SITh BELIECTBO JJIsl OMBITa, BHUMATEIBHO MPOYECThH
HAJITUCh HA ITHUKETKE.

15. Bce omnbIThl, COMPOBOXKIAIOMIMECS BBIACICHUEM SIAOBUTHIX, JIETYYUX U
HEMPUATHO MaXHYIIHUX BEIIECTB, TPOBOJUTH TOJBKO B BHITSDKHOM HIKady.

16. BbINONHSSL OMBITBI C B3pBIBUATBIMU, JIETKO BOCIUIAMEHSIOIIUMUCS
BEIECTBAMH WM KOHLUEHTPUPOBAHHBIMUA KHCJIOTAMH M IIEIOYAMH, MOMHMO
cOOJII0ICHUSI MEp MIPEAOCTOPOKHOCTH, CIIETYET padOTaTh CTOS.

17. [Ipu pabore ¢ Ta300TBOAHON TPYOKOW YOWpaTh TOPEIKY H3-TIOJ
NpPOOUPKUA C PEAKIUOHHOW CMECHI0O MOXKHO JIMIIb TOCJI€ TOro, Kak KOHEI[
ra300TBOJIHOM TPYOKH, OINYILEHHBIM B XUAKOCTb, YJaJIeH U3 Hee. B mpoTuBHOM
cllydae >KMJIKOCTh 3aCOCET B PEaKUMOHHYIO MPOOMPKY M MOMKET MPOU3OUTH ee
pa30OpbI3rUBaHUeE.

18. OCTOpOXHO TOJIB30BaThCA CHOUPTOBKaMU. He 3axurarb CIHUpPTOBKY,
HAKJIOHSIS €€ K IPYTroM ropsiie CIUpTOBKE. [ 'aCuTh CIMPTOBKY, TOJIBKO HAKPBIBAS
CBEpXY KOJIMA4YKOM.

19. B cnyyae BO3HUKHOBEHHUs IMOXKapa B JabOpaTopuud HEMEUIEHHO
NO3BOHUTH B MOKAPHYIO 0XpaHy. /1o mpuOBITHS NOXKAPHBIX TaCUTh OTOHb MECKOM,
OTHETYIINUTEIIEM U BOJOK.

20. B cayuae okora mnmia, pyK KHCIOTOH WM IIEIOYbI0 HEOOXOIUMO
OKa3aTh MOCTPA/IaBIIEMYy IEPBYIO MOMOLb.

21, [Tocne o3HaKOMIJIEHHS C MpaBUJIAMU TEXHUKH O€30MACHOCTU KaKIbIH
yyaluics TOJKEH pacnucaThesl B CIEHUaIbHOM JKypHaIe.
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[TepBast moMOIIb TIPU HECYACTHBIX CIyYasX B XUMUYECKOU J1abOpaTOpUH.

1. [Ipu paHeHuu cTEKIOM yOETUTHCSA, YTO B PaHKE HE OCTAJIOCh CTEKJIA,
MOCJIe Yero MpoTepeTh paHy CIHUPTOM, CMa3aTh pacTBOPOM Hoaa U 3a0MHTOBATH
MECTO MOpe3a.

2. [Ipu oxore TrTOpAYMMH TpeAMETaMH K OOOMXKEHHOMY MECTY
MPUJIOKUTH KYCOK OMHTA, CMOYEHHOTO JKUJIKOCTBIO MIPOTUB 0XKOTOB.

3. B cnydae oxora KHUCIOTOM WJIM WIEIOYbI0 HEMEJIEHHO OOMBITh
MOPaKEHHOE MECTO OOJIBIIUM KOJIMYECTBOM BOJIbI, & 3aTEM:

4, IpU 0XKOre KUCIOTOW OOMBITH 2 % pacTBOPOM MUTHLEBOM COJbBI WUITU
cJ1a0bIM PaCTBOPOM HAIIATHIPHOTO CIIUPTA;

S. opu oxore ImenodamMu oOMmbITh 1 % pacTBOPOM YKCYCHOM WU
JUMOHHOM KHCJIOTHI. B 000UX Cllydasix mocjie 3TOro HajloXKUTh MOBSI3KY U3 OUHTA,
CMOYEHHOTO CITUPTOM.

6. [Ipu nmonagaHuy KUCIOTHI WM IIETOYH B TJIa3a HEOOXOUMO MTPOMBITh
UX OOJIBIIIMM KOJIMYECTBOM BOJIbI, & 3aTEM:

a. OpU  TOMAJaHUM KHUCIOThl TPOMBITh pPa30aBICHHBIM PACTBOPOM
MMUTHLEBOM COMBI;

b. pu nomnajganuu menodu 1 % pacTBopoM OOPHOM KUCITIOTHI.

1. Eciu HeoOxonumo, TO MOCTPAJaBIIETrO IOCIAE OKa3aHWs IepBOU

nmoMomu HEMCJICHHO AOCTABUTL B MCAITYHKT HUJIN ITOJIMKIIMHUKY
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JlabopaTtopHnasi pabora Ne 1

Tema: B3anMoelicTBMEe METAJJIOB C KMCJIOTaMU

Ilens paboThl: HM3y4YEeHHWE BOCCTAHOBUTEIBHBIX CBOWMCTB METAIOB, HX
B3aUMOJICHCTBUSA C KACIOTaMHU, IIEJI0YaMHU, BOJIOM ¥ paCTBOpaMH
COJICH.
Teopernueckast 4acThb.

Kucnmora — 310 cimoxHOE BEMIECTBO, B MOJIEKYJIE KOTOPOTO MMEETCS OAWH
WM HECKOJIBKO aTOMOB BOJOpPOAA W KHUCIOTHBIM ocTaTOK.CBOWCTBA KHUCIIOT
OTPENICNIAIOTCS TEM, YTO OHHM CIOCOOHBI 3aMEHSTh B CBOUX MOJIEKyJIaX aTOMBI
BOJIOpPO/Ia HA aTOMbI MeTaJlIoB. Hanmpumep:

H,SO, + M g = M 9804 + H-
CCpHaAa MCTaJIJl COJIb BOIOPOA
KHUCJIOTa

H,SO, + MgO = MgSO4 + H,O
CCpHaAa OKCHU COJIb BOJ1a
KHUCJIOTa

JlaBaiiTe Ha TpUMeEpe CEPHOM KHUCIOTHI PacCMOTPUM ee¢ oOpa3oBaHUE W3
KUCIOTHOTO okcuaa SOz, a 3aTeM peakiui0 CEPHOW KHUCIOThI C MAarHUEM.
BaneHTHOCTH BCEX 3JIEMEHTOB, YHYAaCTBYIOIIUX B PEAKIINU, HAM U3BECTHBI, IOITOMY
HAIMIIIEM COCIMHEHUS B BUJE CTPYKTYPHBIX (POPMYIT:

H—O O
O0— J/ + H—O—H — - \3%

\\\\D H— D/ \\D
okcug cepbl VI BoAa cepHas kmcnoTa
H—O O Ko) O

\S// g —> g2 \3// H—H

H— D/ \D _O/ \\\\D
cepHas KucnoTa MeTann conk Bodopos
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H—O O Ko o]

>S< +  Mg?'0* —— Mg \3/< H—O—H
H—0 \\D _O/ h 0o
cepHas kMcnoTa oKeua conk Bofa

OTH TpUMEPHI TO3BOJISIOT JIETKO TMPOCIEINUTh CBS3h MEXKIY KHCIOTHBIM
okcuaom SOs, kuciorot HySO4 1 conpro MgSOa. OnHo "pokmaercs" u3 Ipyroro,
MIPUYEM aTOM CEPhI U aTOMBI KUCIIOPO/Ia MEPEXOIAT U3 COCTMHECHUS OJTHOTO Kiacca
(KUCIIOTHBIN OKCHT) B COSAUHEHUSI IPYTUX KJIAcCOB (KUCIIOTA, COJIb).

Kucnorel knaccuuuupyroT Mo TaKUM MpPU3HAKaAM: a) MO0 HAJIUMYHUIO WM
OTCYTCTBHUIO KHCJIOPO/Ia B MOJIEKYJI€ U 0) MO YUCITy aTOMOB BOJIOPO/IA.

JUIst  B3aUMOJEWCTBHS KHUCIOT C METAUIOM JOJDKHBI  BBITIOJHSATHCS
HEKOTOPBIE YCIIOBUSA (B OTIMYUE OT PEAKIIMA KUCIOT C OCHOBAHHUSIMU M OCHOBHBIMHU
OKCHUJaMH, KOTOPBIC UIYT MPAKTHICCKH BCET/IA).

Bo-miepBeix, = MeTayur  JOoDKeH ~— OBITh  JOCTaTOYHO  AKTHBHBIM
(peakIIMOHHOCTIOCOOHBIM) 10 OTHOIICHHIO K KuciaotaMm. Hampumep, 305070,
cepeOpo, Mellb, PTYTh U HEKOTOPBIE APYTHE METAUIBI C BBIICIECHUEM BOJOpPOA C
KUCJIOTAMH HE pearupyror. Takue MeTauibl KaK HaTpUW, KajabLUHWM, LWHK —
HAIPOTUB — PEAruPyIOT OYEHb AKTHUBHO C BBIICJIEHUEM ra3000pa3HOro BOJIOPOA U
OOJBIIIOr0 KOJMYECTBA TEIIA.

Bo-BTOpBIX, KHCIOTAa JODKHA OBITH JOCTaTOYHO CHJILHOHM, YTOOBI
pearupoBaTh JaKe ¢ METaJIOM W3 JieBoW yacTu TaOu. 8-3. [log cuiiol KHUCIOTHI
IIOHMMAIOT €€ CIIOCOOHOCTH OTAaBaTh HOHBI Bogopoaa H*.

Hampumep, kucnotsl pacteHuit (s0704yHasi, TUMOHHAS, IIaBeieBas U T.1.)
SBJISIOTCS CTA0BIMU KUCIIOTAMH M OYEHb MEJUICHHO pPEarupyroT ¢ TaKuMU
MEeTaJUlaMM Kak IIMHK, XpOM, J>KeJe30, HHUKeIb, OJIOBO, CBHUHEI] (XOTS C
OCHOBAaHMSIMHU M OKCHIAMH METAJIJIOB OHH CITOCOOHBI pearupoBaTh).

C npyroil CTOpPOHBI, TaKWE CHJIbHBIC KUCIOTHI KaK CEpHAas WM COJISTHAS
(XJI0pOBOIOPO/IHAS) CLIOCOOHBI PearupoBaTh CO BCEMHU METallIaMH U3 JIEBOW YaCTH.

PabGoTta B maGoparopuu. BrimonHeHne ompITOB W OQOpMIICHHE OTYETa IO
poJieIaHHOM padoTe.

Onpit 1. CpaBHEHHE BOCCTAHOBUTEIBHBIX CBONCTB METAJLJIOB

B ueTkipe nmpoOupku MOMECTUTh 10 § Karenb pa30aBICHHON COISTHOM

KUCIIOTBEL. B TiepByr0 NMpoOHMpKY BHECTH KYCOYEK MAarHHs, BO BTOPYIO —
xKenes3a, B TPEThIO — ME/IM, B YETBEPTYIO — IIMHKA. B oTuére onucaTh HaOMOAEHUS;
HaAIMMCaTh ypaBHEHUS peakuui, OOBACHUTH, MOYEMY B TPEThEH peakuus He
npoucxoaut. B BEIBOAE yKa3aTh, COOTBETCTBYIOT JM OOHAPYKCHHBIC B OIIBITE
CBOMCTBA N3YYCHHBIX METAJVIOB WX MOJIOKECHUIO B PSITY HATIPSDKCHHM.
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OmnsiT 2. B3aumonelicTBue xene3a ¢ pa30aBiICHHON U KOHIICHTPUPOBAHHOM
COJIIHOM KUCIIOTOU

B nBe nmpobupku BHecTH no 8—10 karens pa30aBIeHHON COJITHOW KUCTIOTHI U
10 OJTHOMY MHUKPOIITIATEII0 TOPOIITKOOOpa3HOro xee3a. sl yCKOpeHus peakiiuu
MPOOUPKH CIIETKa MOAOTPETh. 3aTeM B MEPBOI MPOOHPKE MPOBECTH KAY€CTBCHHYIO
peakiuio Ha noHbl xene3a (II):

FeCl, + Ks[Fe(CN)g] = KFe[Fe(CN)g]| + 2KCl,

a BO BTOpoil — Ha uoHkI xene3a (I11):

FeCl; + 3NH4SCN = Fe(SCN)3 + 3NH,CI

IIpu HanMuKMy B IepBoii mpodupke HoHOB Fe?* obpasyeTcs TeMHO-CHHHUIA

0CaJIOK TYpHOYJIEBOM CHHH, a BO BTOpOM MpoOOHUpKE MpHU HAIUYUKU HOHOB
Fe3+

— KpOBaBO-KpaCHbIA pacTBOp poAaHUJa TPEXBAJIEHTHOrO jXene3a (Mpu
MaJIOU

KOHIIeHTpaluu noHoB Fe3+ Habmogaercs cnaboe okpalimBaHue pacTBOPa).

3areM ONBIT MOBTOPUTH OT Hayajla 10 KOHIA, 3aMEHUB pa30aBICHHYIO
COJISIHYIO KHCIIOTY Ha KOHIICHTPHUPOBAHHYIO.

Onucatp onbIT. COCTaBUTHh YPABHEHHUS JIBYX BO3MOKHBIX PEAKILIMM kKee3a ¢
COJISTHOM KHMCJIOTOM U OOBSCHUTH, Kakas U3 HUX 0oJjiee BEpOSiTHA M KAK BIIMSET
yBenuuenue koHeHntpaunn HCl Ha e€ npoTekanue.

OnbiT 3. B3aumoneicTBue IMHKA C BOJOM M pacTBOPOM amMuaka. B aBe
NpoOMPKU BHECTU MO OJHOMY MUKPOIINATEII0 IMHKOBOW mMbUIM. B mepByto
npuianTh 15-20 kamens BOJBI, @ BO BTOPYKO — CTOJIBKO € KOHIIEHTPUPOBAHHOIO
BOJHOTO pacTtBopa ammuaka. Omnwucarh HabmoneHus. Vcmonb3ys MOTEHITUABI
nojypeakiui 3, 6, 7, OlleHUTh BO3MOKHOCTh ITPOTEKAHUSI peaKIIUi:

Zn + 2H,0 = Zn(OH), + H,1

Zn + 2H,0 + 4NH; = [Zn(NH3)4](OH)2 + 2H2T

OOBsACHUTB, KaKasi peakius 1 moYemMy TepMOJUHAMUYECKH 00Jiee BEPOSTHA;
no4yemMy B IIEpBOM MPOOUPKE B3aUMOJIEHCTBUE TPAKTUUECKU HE U/IET.

KonTpommpyronue 3aganus

1. Kakue Merasuibl, U3 NPeJI0KEHHBIX B IIEPEUYHE, B3aUMOJECHCTBYIOT C BOJION
npu o0sruHbIX yenmoBusx: Ni, Na, Mg, Fe, Cu, Ca?

2. Ilokaxxutre ¢ MOMOIIBIO YpPaBHEHUU peaklUUd MEXaHU3M B3aWMOJCHCTBUS
AJIOMHMHUS C PACTBOPOM IIEJIOYH, YUUTHIBASA, UTO €0 MOBEPXHOCTH MOKPHITA
OKCHUTHOMU IIJIEHKOM.

3. Hanmmure HECKONBKO YpaBHEHUH B3aMMOJEWCTBUS IIMHKA C a30THOM
kucioTo. IIpoTexkanme Kakoil peakuu HauOOJee BEPOSTHO IMPHU

CTaHJAPTHBIX YCIOBUAX? YpaBHITE €€ METOJOM MOJIyPEaKIIHil.
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4. HauOosiee CUIBHBIM OKHUCISIOIIUM BO3ACHCTBHEM 00JIajaeT CMECh ABYX
KHCJIOT — a30THOM U (TOpOBOJOPOHOM. Hamuimure ypaBHEHHE pEaKIIUH
B3aMMO/ICHCTBUS BOJIb(Ppama C 3TOM CMECHIO.

5. Ilpuenure GopMysbl COCTUHEHUH, UMEIOIINX Ha3BaHUs: TYpHOYJIEBaCHUHb,
OepJMHCKas J1a3ypb, poaanu xenesa (111).

6. Kakoe sBieHHEe Ha3bIBaeTCS accUBalpell MeTania?

JlaGopaTopHas padora Ne 2
Tewma: 'mgponus conen

Llens paboThI: U3yuE€HUE HEKOTOPHIX CBOMCTB PACTBOPOB COJIEH, CBSI3aHHBIX C
peaKuue THAPOIIN3a.

Teoperrnueckas 4acTh.

IM'uaponu3zom Ha3bIBalOT OOMEHHBIE XMMUYECKHE PEaKIUU, MPOTEKAIOIIUE C
ydactueM BoJbl. Ecniu B OOMEHHYIO peEakiMio ¢ BOJOM BCTYyMaeT COJib, TO
B3aMMOJICHCTBUE HA3BIBAIOT TUAPOJIN30M COJIU.

[Ipy3HakOM THAPOIM3A COJH SIBISIETCS W3MEHEHUE HEUTPAJIbHOW pEaKIuu
cpeabl BOAHOTO pacTtBopa. Hampumep, npu pacTBOpeHUM B BOJIE alleTaTa HaTpHs
pacTBOp MOJIIENIaYMBACTCS BCIIEICTBUE 00pa3oBaHus U30bITKa HOHOB OH:

CH3COONa + H,O0 €2CH3;COOH + NaOH
WIH

CH3COO" + H,0 «2CH3;COOH + OH"

OpmHako HE BCE COJIM BCTYIAIOT B PEAKIMIO THAPOIK3a. Eciin pacTBOpUTH B
BOJC XJIOPHJ Kallusg, HEHTpallbHas peaklys CPeabl, XapakTepHas I YHCTOMN
BOJBI, HE M3MEHHUTCS, T.€. B PacTBOPE COXPAHUTCSA PABEHCTBO KOHIICHTpPALIUI
nonos H" u OH™:

KCI + H,ORBH + HCI
NN

H,OR_2=+ OH-

MoxHO yTBEpXAaTh, 4TO COJM, 0Opa3oBaHHbIE CUJILHBIM OCHOBAaHHEM U
CHWJIBHOM KHCJIOTOM, B PEAKIUIO TUIPOJIN3a HE BCTYIIAKOT.
C BOI0M B3aUMOJICHCTBYIOT:

1. COJIH, 00pa30BaHHbBIE CJIA0BIM OCHOBAHUEM U CUJILHOUN KHUCIIOTOM;
2. coJii, 0Opa30BaHHBIE CJIA00I KUCIOTON U CHIIBHBIM OCHOBAaHUEM;
3. coJi, 0Opa30BaHHBIE CJIA00M KUCIOTOM U CIa0bIM OCHOBAHUEM.
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Peakuust ruaponuza conu odparuma. B mpsimom nHampaBiennn ( —») OHA
POTEKaeT B CTOPOHY OOpa3oBaHUs MOJIEKYJ (OCHOBHBIX HOHOB) CIIA0BIX
OCHOBAHMI MJIM MOJIEKYJ (KMCIIBIX HOHOB) CIa0BIX KMCIIOT, a B o0patHoM (¥ )
CTOPOHY OOpa3oBaHusl MOJIEKYJ BOJbI. Peakinio oOpa3zoBaHusi MOJIEKYJ BOABI U3

—B

noHOB H'u OH Ha3wiBaloT peakiueid HedTpanusaimu. CIeI0BaTeNIbHO, PEeaKIHsl
TUAPOJIM3a COJIM 00paTHA peaKUU HENTPATU3ALIHH.

K peaknum rupponusa conu NpUMEHUMBI BCE MOJIOKEHUS U 3aKOHBI YUEHUS
O XHMMHMYECKOM paBHOBecHMHM. PaBHOBecue Imporecca THAPOIU3a, OTBEYAIOLIEe
PaBEHCTBY CKOPOCTEN peaklMK THIPOJIA3a U HEUTPATU3ALMHU MOJIBUKHO U MOMKET
OBITh CMEIIEHO BIIPaBO WJIM BJIEBO B cOOTBeTCTBUHM ¢ mnpuHuunom Jlelllarense.
Tak, Hampumep, 0OpU TOBBILICHWH TEMIEPATYpPbl PABHOBECHUE THAPOIN3A
CMENIaeTcsl BOPABO, TaK KakK MpsMas peaklHs SHIOTepMHUYECKas, a oOpaTHas
(HedTpanu3zanus) — sk30Tepmuyeckas. [Ipyu nocTosHHOM TeMiiepatype paBHOBECUE
TUAPOJM3a MOYKHO CMECTUTh BIPABO, YMEHBIIAS KOHUEHTPALMIO pacTBOpa
(pa306aBiisist pacTBOP) ATO ciienyeT u3 3akoHa OcTBalibaa.

[IpenBapuTenbHas MOATOTOBKA.
B mporecce gomariHed MNOATOTOBKM K Ja0OpaTOpHOM paboTe CTYACHT
00s13aH BBITIOJHUTH CIICIYIONTNE 3aTaHUS:

1. Nwmerorcss pactBopel coneir KCI, NaCl, CuCl,, AICl;. B xakux
pacTBopax KoHIleHTpalus nona H* paBHa konnenTpanuu nona OH™?

2. Mo’kHO 11, TIONTB3YSCh (PeHOoNTaTEHHOM, OTIMIUTH BOJHBIX PacTBOP
Na,SiO3 ot Bognoro pactsopa Na,SO,?

3. Ha mnpumepax rugpommsa comeir NasPO, u FeCl; o0bscHuth
CTyNeHYaTOE MPOTEKaHUE Mpoliecca THAPOIN3a IPYU HarpeBaHUHU WUJIU pa30aBICHUN
pacTtBOpoB. COCTaBUTh YPaBHECHUS PCAKIIHIA.

4. M3yuuTh MeETOIMYECKHE PEKOMEHIAIMW IO TIPOBCICHUIO JTaHHON
1abopaTopHOM PabOTHI.

PaGora B mabGoparopuu. BeimomHeHue ombpITOB ¥ OQOpMIICHHE OTYETa TIO0
poJieIaHHOM padoTe.

Onwit 1. IM'maponu3 comu 0O0pa3oBaHHOW CHIIBHBIM OCHOBaHUEM W ClIabOU
KHUCJIOTOM.

Onpenenuts PH pacTBopoM kapOoHaTa, ruapokapbaHaTa U aneraTa HaTpUs
C TIOMOIIIbIO UHIUKATOPHOU Oymaru.

3amanue. CoCTaBUTh ypaBHEHUE peakUUd TUAPOJIu3a coiu (mepBas
CTYIICHb).

OmnwiT 2. 'maponu3 comu, oOpa30BaHHOMN CIIa0BIM OCHOBAaHHWEM W CHJIBHOU

KHCJIOTOM.
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Omnpenenuts PH pactBopa xiopuna xenesa (I11) ¢ moMmouipo nHIUKaTOPHOK
Oymaru.

3ananue. CocTaBUTh ypaBHEHUE PEaKIUU TUAPOIH3a (TepBasi CTYIICHb).

OmnpiT 3.CMelieHre paBHOBECHSI PEeaKIIMU TUIPOIIM3a COIU MpU pa30aBleHUN
pacTBopa.

B xormueckyro kon0y Hanmmuth 500 M1 BOZOTIPOBOIHOM BOABI U JOOABHUTH 1-2
KaIlJIi MPO3pavyHOro KOHIIEHTPUPOBAHHOTO PACTBOPA HUTPATa CBUHIIA.
[Tpu odopmieHnn pe3yapTaToOB OMBITA!

1. Ha3BaTp ruapoiu3yronmics HOH, COCTaBUTh YPaBHEHHE PEaAKIUU
TUJIpOIN3a U OOBSICHUTH, IOYEMY KOHIIEHTPUPOBAHHBIN pacTBOp HUTpAaTa CBUHLA
IPO3payeH.

2. OOBsSICHUTB, MMOYEMY MpPHU pa30aBICHUU B KOJIOE MOSBUIICS OCAIOK.
CocTaBUTh ypaBHEHHE PEaKIMH 00pa3oBaHMs Ocajka. ViMeeT nu OTHOIIEHUE 3Ta
pEaKIUs K NPOLECCY TUAPOJIN3A PACCMATPUBAEMOU COJIN?

3. Cnemate  BBIBOA O  BAMSHHM  pa30aBieHUST  PacTBOPOB
TUJIPOJIU3YIOMIMXCS COJIEH HAa TUAPOIMTUYECKOE PABHOBECHE.

Onbir 4. CMeuieHHe paBHOBECUS pPEAKUUU THUIPOJIM3a HPU  H3MEHEHHUH
TEMIEPATYPHI.

1. B mpobupky Hamuth 5-6 M pacTBopa amerara HaTpus u 1-2 karum
uHaukaTopa (henondranenna). ConepkuMoe TPOOUPKHU pa3AeIiUTh Ha JIBE YACTH,
OJIHY W3 HUX OCTaBUTh JJIsl CPABHEHUS, APYTYIO — HATPETh JO KUIICHUS.

2. CpaBHUTH OKpacKy HMHAuKaTopa B obemx mpoOupkax. Jlate mpobupke
OXJIAIUTHCS U CHOBA CPAaBHUTh OKPACKY MHAMKATOpa B 00EHX MPOOHpKaX.

3amanne. Omnucath U MOACHUTH CBOM HabOmtoneHus. CoCTaBUTh ypaBHEHUS
peakuuu TUAPOJIM3a COJIM, Ha3BaB MPEIBAPUTEIBHO T'HAPOIU3YIOIIMICS HOH.
Cnenatb BBIBOI O CpeAe pacTBopa M O BIMSHUM TEMIlepaTypbl Ha
THJIPOJTUTHYECKOE paBHOBECHE.

Conepxanne otueta. OTYET MO MpoAeTaHHON PabOTe JOKEH CONEPHKATh:

1. HaOmronenus k KaxaoMy ONbITY U OOBSICHEHUS K HUM;
2. YpaBHEHUSI COOTBETCTBYIOLIUX PEAKIINM;
3. OTBETHI HA KOHTPOJBHBIE BOMPOCHI K KAXKIOMY OTBITY.

JlaGopaTopHnasi padora Ne 3
Tema: 3aBUCUMOCTBH CKOPOCTH PEaKLUU OT Pa3InYHbIX (haKTOPOB.
[enb pa®oThI: U3yUYeHUE CKOPOCTH XUMHUYECKON peaKkIuu U €€ 3aBUCUMOCTH
OT PAa3JIUYHBIX (HAKTOPOB: MPUPOJBI PEATHPYIOLIUX BEIIECTB, KOHILIEHTPAIUH,
TEMIIEpaTyphl.
Teopernueckas 4acTb.
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CKOpOCTBIO XMMHYECKOW pEaKkUWM Ha3bIBAIOT W3MEHEHUE KOHILIEHTpalUWu
pearupyomero BemecTsa B eAMHUIy BpeMeHU. CKOPOCTh pEaKIMK OIPENEIIsIeTCs
IPUPOAON pEarnpyroluX BEIIECTB U 3aBUCUT OT YCJIOBUI MPOTEKAHUS IPOLECCA.

3aBUCUMOCTh CKOPOCTH PEaKIMM OT KOHIICHTPALUM BBIPAXKACTCS 3aKOHOM
JEUCTBYIOIIMX MacC: IpPH MOCTOSHHOW TEMIIEpPAType CKOPOCTbh XMMHUYECKOU
peaKkuy npsMO IIPONOPUHOHAIBHA MPOU3BEACHUI0 KOHIIEHTPALMN PEArupyomux
BEIIECTB, B3fATHIX B CTENEHSIX PABHBIX CTEXUOMETPUYECKUM KOIPPUIIUECHTOM.
Hanpumep, nns peakuuun

Hory + Ly —2HI
3aKOH HCﬁCTBYIOHII/IX MaCC MOKECT 6I)ITI) 3aIIMCAH.

V = kCH2 . CI2 ,(31)

rae V — CKopoCcTh XUMHUECKOHN peaKiiny;
K — KOHCTaHTa CKOPOCTH;
Ch

, 1 Cp - KOHIICHTPAILMH PEarupyIOINX BEIECTB.

Peakunn B TEeTEpOreHHOM CHCTEME OCYUIECTBISIIOTCA HA IOBEPXHOCTHU
pazmena Mexnay ¢aszamu. I[lodTOMy CKOpOCTh TETEpOreHHBIX peakuuid Mpu
MOCTOSIHHOM TeMIepaType 3aBUCUT HE TOJBKO OT KOHLIEHTPALMK BEIIECTB, HO U OT
IJIOLIAAM OBEPXHOCTH pasnena. Tak, s peakuuu

Cw + Oy —>COxqy
3aKOH JICMCTBYIOIIMX MACC UMEET BU]I
V= kC02 -S,(3.2)
riae K — koHcTaHTa CKOpOCTH;
Co,, - KOHIICHTPALHs KHCIOPO/a;

S— myoma e MOBEPXHOCTH paszesnia Mexay (azamu.

3aBUCUMOCTh CKOPOCTH PEAaKIUA OT TEMIIEPATyphbl BBIPAXKACTCS IPABHIIOM
BanTt-I"odopa:
T>-T;
_ 10
VT2 — VT] * V ,(33)

rae VT2 u VT1 - CKOpOCTh peakuuu mipu To u Ty;

y - TeMIlepaTypHbIH KOI(PQPUIIMEHT, NOKA3bIBAIOUIMI BO CKOJIBKO pa3
YBEJMYMBAETCS CKOPOCTh PEAKIMH IIPU MOBBINICHUH TeMIeparypsl Ha 10°.

OmHMM W3 METO/MOB YCKOPEHHMSI XMMHUYECKOW PEaKIH SIBISETCS KaTajus,
KOTOPBI OCYIIECTBISICTCS TMPH TOMOIIM KaTajJu3aTOPOB, YBEIWYHBAIOIINX
CKOpPOCTh PEaKIM1, HO HE PACXOAYIOIIUXCSI B MPOIIECCE € MPOTCKaHUSI.
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MexaHu3M JEHCTBHS KaTald3aTopa CBOJUTCS K YMEHBIIECHUIO BEJIMYMHBI
HHEPrUM aKTUBALMU PEAKIHUH, T.€. K YMEHBUICHHIO PA3HOCTU MEXAY CpelHel
HHEPrUeil aKTUBHBIX MOJIEKYJ U CpPEIHEN SHEpruei MOJIEKYJ HCXOJHBIX BEIIECTB.
CKOpOCTh XUMHUYECKOW PEAKIMK IIPU ATOM YBEIUYUBACTCS.
| vactp
OnpiT 1. 3aBUCHMOCTH CKOPOCTH PEAKLIMH OT IPUPOJIBI PEArNPYIOIINX BEIIECTB.

[IpuroTtoBbTe MpubOP AJiA cCOOMpaHusi ra3a HajJ BOAOW, KaK MOKA3aHO Ha

pucyske 1.
. [

Pucynok 1 Cobupanue ra3za Haj BOJION

rae 1 — xoundeckas Koioa;
2 — CTEKJISTHHBIN KPUCTAILIIN3aTOD;
3 — KOHWYeCKas Mpodupka.

B cTekysHHBIA KPUCTAUIM3aTOpP HAJIEWTE BOJBI; KOHUYECKYIO MIPOOUPKY
JIOBEPXY 3arlOJHUTE BOJOUN. 3aKpbIB OTBEPCTHE MPOOMPKHU MaJbLEM MEPEBEPHUTE
€€ BBEpPX JHOM U OIYCTUTE B KpUCTaLIM3aTop ¢ Bomou. I[lox BOomoil ocTopokHO
OTKpOWTE MpOOUPKY. YKpENUTe B IITATUBE MUKPOKOJIOY M MUIETKON HaJIEUTE B

HEe Ha % oovema 0,1 M pactBOp yKcycHOW KucioThl. [Ipomoiite Bomoit 2-3

MaJeHbKHX KyCOYKa LIMHKA, BHITPUTE UX (DUIBTPOBAIBHONW OyMaroil U OmycTUTE B
MUKpPOKOJIOY ¢ kucyioToi. Konby 3akpoiite mpoOKoi ¢ OTBOJHOU TPYyOKOH, KOHEI
KOTOpOM OIyCTUTE B BOAY M MOJBEIUTE MO MNPOOUPKY. 3aluIIUTe Bpems
3aMoJTHEHUS TPOOUPKHU Ta30M.

[IpoBeauTe aHAJOTHUYHBIN OMBIT, HAMUB B KOOy 0,1 M pacTBOp COsTHOM
KHUCJIOTHI. 3alMILINTE BPEeMsl 3aII0JHEHUS TPOOUPKH ra30M B 3TOM CIIydae.

Hanummre ypaBHeHUs peakiuid B3aMMOICKUCTBUS LMHKA C YKCYCHOM U
COJIIHOM KucaoTaMu. UeM 0OBSICHUTH pa3IMyHyI0 CKOPOCTh BBIJEICHHUS BOJOPOA
B [IEPBOM U BO BTOPOM CITy4asix?
OnpiT 2. 3aBUCUMOCTb CKOPOCTH PEAKIUU OT KOHIIEHTPALUU PEearupyrouux
BEILIECTB.

3aBUCUMOCTbh CKOPOCTH PEAKLHUH OT KOHUEHTPALMH PEArHPYIOLIMX BEIECTB
U3y4aloT Ha IPUMEPE B3aUMOACUCTBUS THOCYNIb(aTa HATPHsI C CEPHON KUCIOTOM:
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Na,S,03 + H,SO4 _,Na2804 + S0, +H,O+S

[IpuzHakoM peakuuy SIBISETCS IOMYTHEHHE pPacTBOpa  BCIEICTBHE
BBIJICJICHUS CEPHI.

B Tpu xoHmueckue koja0bl HalelTe: B mepByto — 5 mul pactBopa NaxS;03 u
10 M Bogsl; Bo BTOpyto — 10 mit pactBopa NapS;0Os u 5 M Boabl; B TpeTbio — 15
M1 pactBopa NaxS;0s.

3aMmeTuB BpeMms, B MEpBYyIO KoJOy mpuieiite 5 mu pactBopa 1H pactBopa
CEpPHOM KHUCJIOTBI M OBICTPO NEpEMENIANTEe MOJIYYEHHYIO cMech. OTMEThTE BpeMs
Hayayia MOMyTHEHUS pacTBOpa.

[Iponenaiite TO e caMoe ¢ JIByMsl OCTaBIIMMHCS KonOamu. Pe3ynbTarhbl
ombITa BHECHTE B Tabmuiy 3.1:

Ta6nuna 3.1 Pe3ynbraTh! onbita 2

Eﬁ OTHOCUTENbHA
. O0beM, M1 < § - L | s ©|a  cropocth
© 3 2 5 & | 3 & | peakiun
= O B < > T p I
: S| EE| B BB
o = 5 = 5 | = E
% H,SO,4 Na,S,03 H,O E g ;;:)f E QE) E\ VTeop VTpaKT
O
T S| el 2l &¢8
1 |5 5 10 20 1 1 1
2 |5 10 5 20 2 2
3 |5 15 - 20 3 3

Paccuuraiite V,pqon U1 BTOPOTO M TPETHErO CIIy4aeB, YUYHUTHIBAs, YTO
CKOPOCTh PEaKIUM W BpeMs MPOTEKAHUS pPEaKIUU [0 Hayaja MNOMYTHECHUS
pacTBopa 00paTHO MPONOPIMOHANIBHBL. Clie10BaTENBHO,

Vi_t2 (3.4)
Vo 14 ’

riae Vi1 — cKopocTh peakiiuu B mepBom ciydae (Vi=1)

V2 — CKOPOCTh peaKIii BO BTOPOM (TPEThEM) CIyUae;

71 — BpEeMs IPOTEKAHUs PEaKIUU 10 Hadyalla TOMYTHEHHUS pacTBOpa B IEPBOM
ciydae, c;

) — BpeMs MPOTEKaHWs PEaKIUH [0 Hadajga MOMYTHEHHUS pPacTBOpa BO
BTOPOM (TPETHEM) CIIyYae, C.

Ha MunnumerpoBoit Oymare mHoCTpoOHTE KPUBYIO 3aBUCUMOCTH Ve OT
koHneHTparuu NapS;03; (B oTHOcHUTENbHBIM eauHMIaX). MacmTab: 2 c¢M Ha
CAMHUITY U3MEHEHUS! KOHLEHTpaluu U ckopoctu. Ha sToMm ke rpaduke ormerbTe
TOYKAMHM 3HAYEHUS V,pam, IOTYUECHHBIE IPU BBIUUCIICHUSX.
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CnenaiiTe BBIBOJ O 3aBUCUMOCTH CKOPOCTH PEaKIIMU OT KOHIIEHTPAIHH
Na,S;03 ipu TaHHBIX YCIOBUSX.
Il vacTp
OnpIT 3. 3aBUCUMOCTb CKOPOCTH PEAKIIMH OT TEMIIEPATYPHI.

3aBUCUMOCTh CKOPOCTH PEAKIIMU OT TEeMIEpaTyphl W3y4aloT Ha TPHUMEpE
peakiuy IpeablIyIero onpiTa o npasuiay Bant-I'odda (mpu y= 1,8)

AT /10

Vi =V, -
Ty T e ’ (35)
B nBe xonnueckue xoyObl HameTe mo 5 mur pactBopa NayS;0su mo 10 mx
BOJIBI.

B nBe mpoOupku Haneite mo 5 mn HySOs. Omny komOy u mpoOupKy
IOMeCTUTE B TepMocTar ¢ Temneparypoil Ha 10° Beime komuaThoO#. Korpa
pacTBOPBl HArperoTCs 0 HYKHOW TeMIlepaTypbl, CMEIIalTe X U OINpPEICIIUTe
BpeMs IOMYTHEHHS pacTBOPa, KaK B OMBITE 2.

Jpyryto konby u MpoOUPKY MOMECTHTE B TEPMOCTAT ¢ Temreparypoii Ha 20°
BbIIIE KOMHATHOM. CwmemaiTe pacTBOPbl W ONPEAECIUTE BpeMs Hadaia
MTOMYTHCHHSI.

Pe3ynbpTaThl ompiTa 3anUIKTEe B TaOIHUIy3.2 (IKCIEPUMEHTAIBHBIC TaHHBIC
JUTSl KOMHATHOM TeMIiepaTypbl BO3BMHUTE U3 OMbITa 2, Kojba 1):

Ta6numa 3.2 PesynbTaTs! ombiTa No3

= OtHocuTenbHas
_ | O6beM, M1 =) < CKOpOCTh
S 2 g, 5 =
g 2 i~ S £ O|peakuuu
g S S& |28 g
pla! o . an)
S HS0: |[Nas$0s (HO | 5 | 2 8 E 5 & Vew |Viouw
Q
T S | £ 8 @2 g
1 15 5 10 20 1
2 |5 5 10 20 1,8
3 |5 5 10 20 3,24

Paccunraiite V,pgom 7151 BTOPOTO U TPETHETO CIIy4aeB (OMBIT 2).

Ha wwnmmerpoBoii Oymare MOCTpOMTE KPUBYIO 3aBUCUMOCTH  Vieop OT

temnepatrypbl. Ha 3tom xe rpaduke oTmMeTbTe 3HAUCHUSA Vpuom. Paccuuraiite

3HaYCHHUE TEMIIEPATYPHOTr0 KOAPPUIHUEHTA Vypam, UICXOMS U3 ONBITHBIX JAHHBIX.
Crenaiite BBIBOJ O 3aBUCUMOCTH CKOPOCTH PEAKLIHUH OT TEMIIEPATYPHI.

OneiT 4. BausHuEe MOBEPXHOCTU pa3feia pearupyrolux BEIECTB HA CKOPOCTh

pEeaKuuu B r€TEPOre€HHON CUCTEME.
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[ToaroToBhTe nBa HEOONBIIMX NPUOTUZUTEITHHO OJUHAKOBBIX KYyCOYKa
Mbuta. OJUH U3 HUX Pa3OTpPUTE MECTHUKOM Ha JUCTE OyMaru W IMepechibTe B
KOHUYECKYIO MMPOOUPKY, BTOPOI MOMECTUTE B APYTyI0 IpoOupKy. B 06e npodbupku
OJIHOBpeMEHHO J100aBbTe 15-20 Kamnenb KOHIIECHTPUPOBAHHOM COJISTHOM KUCIIOTHI.

Hanummre ypaBHenwe peakiuu. OTMEThT€ BIUSHUE [OBEPXHOCTHU
CONPUKOCHOBEHUS PearupyroinX BEIIECTB Ha CKOPOCTh XUMHUUYECKOM pEaKIIUH.

KoHTpOIBHBIE BOIIPOCHL.

1.YTto Ha3bIBaeTCA CKOPOCTBIO XMMHUYECKOM peakumu. OT Kakux (HakTOpoB
OHa 3aBUCHUT?

2.Kak u moueMy WH3MEHAETCS CKOPOCTh XUMHUYECKOM peakiuu Ipu
W3MEHEHUH TEMIIEPATYPHI?

3.UTo Ha3BIBAIOT YHEPTHUEH aKTUBALIUN?

4.0r xakux (aKTOpPOB 3aBUCHT CKOPOCTb XHMMHYECKOM peakluu B
TETEPOTreHHBIX CUCTEMAX?

5.YTo Ha3BIBAIOT KaTa.HI/ISaTOPOM? Kakoe BnmsHue u IIOYCMY OKa3bIBACT
KaTaJnu3aTop Ha CKOPOCTb pCAKIIHH.

JlabGoparopHasi pabora Ne 4
Tema: XuMru4uecKkre CBOMCTBA YIIIEBOJOPOIOB.
Llens pa®OThI: O3HAKOMJIEHME C KAYECTBEHHBIM 3JIEMEHTHBIM aHAJIU30M
OPraHUYECKUX COCAUHCHUH.
TeopeTnueckast 4acTb.
B cocraB opraHnyecKkux COEIMHEHUN KpOME yriiepoja ¥ BOAOPOZA dalle
BCETO BXOAAT €lIe KUCIOPOI U a30T.

1. [IpucyrcTBue yriepona B OpPraHUYECKUX BEIIECTBAX MOXET OBITh
OOHapy>K€HO HECKOJIbKMMHU CIOCOOaMU: MPU HArpEeBaHWKW MHOTHX OPraHUYECKUX
BEILECTB HaONrofaeTcsi oOyriMBaHHWE; MPU TOPEHUU BBIJEISETCA KOMOTh. Eciu
TUMHU CMoco0aMM J0Ka3aTh HaJIM4YME YIJepoJa HE YAaeTcs, TO BEIIECTBO
IPOKAJTUBAIOT C KAKUM-JTMO0 OKUCIHTENIEM, yalie ¢ okcugoMm meau CuO, npu sToM
npoucxoaut okucienue yriaepoga 10 COp, KOTOpBIM B CBOIO OdYepeh MOXKHO
OOHapPY>XKUTh 10 MOMYTHEHHUIO U3BECTKOBOW BO/bl. Hampumep:

CeHg + 15Cuo0 15¢n + 3H,0 + 6CO,

Ca(OH), + CO,  €af0; + H,®
2. Hannuue BoOoOpoaa O6Hapy}KI/IBaCTC}I 10 ITOABJICHHUIO KaAIICJICK BOJbI
Ha XOJIOAHBIX CTCHKAX Hp06I/IpKI/I.
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3. [Tpoba Ha a30T OCHOBaHa Ha CHOCOOHOCTH METAJUIMYECKOTO HaTpus
00pa30BBIBaTh IIMAHU/BI MIPH CIUIABICHHU C a30TOCOACPIKAIINME OPTaHUYCCKUMH
COCIMHCHUSIMU:

Na+ (C)+(N) NaCN —

[Muanna HATpUS B MPOAYKTAX pPEaKIMH OOHAPYKUBAIOT MO OOPa30BAHUIO
CHHEro ocajika OepiMHCKOW sa3ypu - rekcammanodepparta (I1) sxenesa (1)
Fes(Fe(CN)s)s

[IpenBapuTenbHas MOATOTOBKA. B Tporecce MOMamiHEd MOATOTOBKHA K
1abopaTopHOil paboTe CTYACHT 00s13aH BBIITOJHUTE CICAYIONINE 3aJaHuS:

1. Kakue BemecTsa Ha3bIBAIOT OPraHMYECKUMU?

2. [loyeMy OpraHMYeCcKyl0 XHMHIO BBIACIWIM B OTHEIBHBIA pa3lel
XAMUU?

3. Yro nmoxpazymeBan A.M. byTiepoB moa XMMHUYECKUM CTPOEHUEM

BemecTBa? B kauecTBe mNpUMEpOB MpUBEIUTE KaK OpraHUYEcKHe, TaK U
HEOPraHUYECKUE BEIIEeCTRA.

4. N3yunth METOIMYECKHE PEKOMEHJALMU IO MPOBEACHHUIO JIaHHOM
1abopaTopHOIl paboTHI.
PaGota B na6oparopuu. [IpoBegeHue onbIToB 1 0hopMICHHE OTUYETA.
OneiT 1. B ¢dapdopoBsiii TUrenb MOMEMAIOT HEMHOIO MYKH U HAarpeBarOT HaJl
TUTAMEHEM TOPEJIKH.
OmneiT 2. Ha Kycouyek puiabTpoBalIbHON OymMaru HaHOCST KaIUTI0 pacTBOpa CEPHOM
KHCTIOTBHI, TTOCJIE YeTO OCTOPOYKHO HATPEBAIOT OyMary HaJl TJIaMEHEM TOPEIKH.
OmnbiT 3. KOHUMK CTEKJISIHHOM Malo4ykd, OOMakHyB B CKUIIKJAp, BHOCAT B ILIaMs
TOPEJIKH.
OmnswiT 4. Cobpath pubOp Tak, Kak 3TO ykazaHo Ha puc. 4. 1. B cyxyro npoOupky

| HaceIllaTh CMeCh caxapa M OKCHIa MeIu Ha %5 9acTh MPOOUPKH. 3aKPHITh
poOUpKy IPOOKOH ¢ ra300TBOIHOM TpyOKOi. BTOpoii KoHel TpyOKH OMyCTUTH 110

JHA B TIPOOUPKY 2, HAJIMB B HEE NpPEBAPUTEIHLHO HEMHOI'O WM3BECTKOBOM BOJBI.
Heckonbko MUHYT HarpeBaTh NpoOUpKy 1 Ha MJIaMEHU TOPENKH.

Ca(OH)g

CaCOs

Pucynok 4.1 [IpuGop A npoBeaeHus OIbITa
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3anmanue. 3anucaTh HAONIOJEHUS W COOTBETCTBYIOIIME YPaBHEHHS PEaKIMA s
Ka)JI0TO ONbITa, 0POPMHB B BUJIE OTYETA 10 MPOJIEIAHHOHN J1abopaTopHOii padore.

JlaGoparopnasi pabora Ne 5§
Tema: XuMnueckue CBOMCTBA CIIUPTOB.

Lenp paboOThI: O3HAKOMIICHHE C BaXKHEUIIMMH CBOMCTBAMU OPTaHMYECKHX
coelnHeHnH Kiacca « CupThI».
Teopernueckas 4acThb.

CrnmpramMy Ha3bpIBaIOTCS IIPOU3BOJAHBIE YIVIEBOJOPOAOB, B MOJIEKyJax
KOTOPBIX OJMH WJIH HECKOJBKO aTOMOB BOJOPOJAA 3aMEIIEHBI I'MAPOKCHIBHBIMU
rpynIamMu.

K MHOroaroMHbIM cOHpTaM OTHOCATCS OpPraHWYECKHE COEIMHEHHS, B
MOJIEKYJIaX  KOTOPBIX  COJEPKUTCS  HECKOJBKO  THJIPOKCUIIBHBIX  TPYIII,
COEJIMHEHHBIX C YTJIEBOJOPOJAHBIM PAJIHKATIOM.

OpnHoaToOMHBIE CIUPTHI HE 00JIaAAI0T HU SIPKO BBIPAXKEHHBIMU IIEIIOYHBIMH,
HU KHCIIOTHBIMM CBOMCTBaMH, II03TOMY BOJHBIE pacTBOpPBHl CIIMPTOB Ha
WHIUKATOPBI HE IEUCTBYIOT.

CrupTbl OJOOHO BOJE pEarupyroT ¢ aKTUBHBIMU METAJIIIAMHU:

2CHs CH, OH+2Na — 2CH; CHz>ONa+H, - 1
B npucyTcTBUH KOHUEHTPUPOBAHHOW CEPHOM KUCJIOTBI CHUPTHI PEATUPYIOT
C TAJIOTEHOBOJAOPOAHBIMHU KHCIIOTAMH

CH; OH+H CL €H:Cl+ 0O —>

B npucyrctBuM BOAOOTHUMAKOIIMX BEUIECTB MW IIPU  IOBBIIMICHHOU
TeMIlepaType OT MOJEKyJd CIOUPTOB OTINEIUIsieTCS Boaa U obOpasyercs
HENPEAEIbHbIE YTIIEBOAOPOIBI:

H,C —CH> OH—H,C = CH, + H,0

OmHOAaTOMHBIC TIEPBUYHBIC CITUPTHI OTHOCUTEIBHO JIETKO OKUCISIOTCS, TIPH
ATOM 00pa3yrOTCs allbJIeTUIbI:

C2Hs0OH + CuOCH3;COH + Cu + H,O
CrnupThl pearupyroT ¢ KUCJIOTaMU C 00pa30BaHUEM CIIOKHBIX d(PHUPOB:

CH3;COOH + C,H;0HEMH;COOCHs+ HO
XI/IMquCKI/Ie CBOﬁCTBa MHOI'OATOMHBIX CIIMPTOM CXOJHBI C XMMHWYCCKHMU
CBOMCTBAMH OJHOATOMHBIX CIHPTOB. Tak, HAampuUMep, MHOTOATOMHBIE CITUPTHI
pearupyroT ¢ akTHBHBIMHU MCTAJIJIaMU I'aJIOTCHOBOAOPOJaMMU.
I[J_Iﬂ MHOT'OATOMHBIX CIIMPTOB XapaKTCPpHbI M HCKOTOPLIC CHCHH(quCCKHC
XUMHUYECKHE CBOMCTBA. TaK, HaripuMcEp, C€CJIM K CBCKCIPUTOTOBICHHOMY
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ruapokcuny meau (Il) B mpucyTcTBUM 1IenoYM NOPUIUTH TIMLEPUH U CMECH
BCTPSIXHYTb, TO OCa/I0K PACTBOPSETCS U 00pazyeTCsl pacTBOP SIPKO-CUHETO LIBETA —
rIIALepaT Meau. OTO Ka4eCTBEHHAs pEeaKIUsl HA MHOTOaTOMHBIE CIIUPTBI:

CH,-O-H H-O ~_ CHy -0 ~_

| + _Cu —» e
CH-0O —-H H-O CH--0O

|

CH,-O-H CH,-OH

['nunieprH B3aUMOICHCTBYET ¢ a30THOM KHUCIIOTOM, B pe3yjbTaTre o0paszyercs
HI/ITpOFJII/IllepI/IH CJIO)KHBIP'I 3(1)Hp KHUCIIOTBI U I‘J'II/IHepI/IHai
CH,—OH H -0 -NO, CH,— 0 —NO;
| |
CH —OH + H-O-NO, — CH-0-NO,+ 3H,0
| |
CH,—OH H -0 —-NO, CH,— 0O —NO,

[IpenBaputenpHass mnoAroToBka. B  mpomecce goMamHedl HOATOTOBKUA K
nabopaTtopHOil paboTe CTyACHT 00s13aH BBIMOJIHUTD CIICTYIONINE 3aJaHuUs:
Knaccudukanus cnupTos.

1. [Tpu nomMonM Kakux peakiuid MOKHO OCYIIECTBUTh CICAYIOIIUNA ITUKIT
IIPEBPALICHUM:

C CH;/~— CH;Et C,Hz*> C,H—>C,H:EOM C,H;O™a

2. Kakasi peakius mo3BOJISI€T OTJIMYUTH ITUJICHIJMKOIL OT ITHUIOBOIO
criupTa’?

3. YTto 006111€T0 B XUMUUECKOM MOBEICHUM STUJICHTJIUKOJIS U TIUIepruHa?

4, M3yunth MeToAMYECKHE PEKOMEHJAIMU 10 MPOBEICHUIO JaHHOMN

1abopaTopHOM PabOTHI.

PaGoTa B naGoparopun. BeimoaHeHne onbITOB ¥ 0hOpMIICHHE OTUYETA.
OmnpiT 1. PacTBOpUMOCTH CIUPTOB B BOJE.

B mepBbiii XuMUYeCKU CTakaH HAIUTHh HEOOBIIOE KOJUYSCTBO METAHOJIA,
BO BTOpPOH — TakoW ke 0O0beM dTaHOJIa, B TPETUU - OyTaHOJ, B YETBEPTHIA —
reKcaHoj. B  Kaxkaplii W3 CcTakaHOB  J00AaBUTH  OOWHAKOBBIE  00BEM
JACTUUIMPOBAHHOU BOJBI U IIEpEMEIIaTh CTEKIISIHHON ITAJIOYKOM.
OmnpiT 2. T'opeHue CrupToB.

Kycouku ¢unpTpoBanbHOl OyMard CMOYHMTH COOTBETCTBEHHO METAHOJIOM,
ATAHOJOM, OyTaHOJOM W TeKcaHOoJoM. Kaxaplii M3 KyCOUKOB BHECTH B ILIaMs
TOPEJIKH.

OmnwiT 3. B3anmojelcTBrE CIUPTOB C HATPUEM.
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B derbipe mpoOUpPKH HATUTh COOTBETCTBEHHO IMCTHUILTUPOBAHHYIO BOIY,
METaHOJ, ATaHOJN W OyTaHoi. B kaxayro u3 npoObupok Ao0aBuTh 1-2 Karum
dbenondTarenHa U KyCO4eK HaTpus.

OmnpiT 4. CBoOMMCTBa IIUIIEpHHA.

a) B mpoOupky Hamute 1 mz Boabl W J06asuth 1 M1 TiMIlEpUHA,
MepeMeNIaTh CTEKIISIHHON MAJIOYKOM;

6) Ha momocky ¢unbTpoBambHON OymMaru KUISTKOM HaHECTH 2-3 Karuiu
rmneprHa. Ha HEKOTOpOM paccTOsHUM OT HUX HaHecTH 2-3 kammm Bojabl. C
MIOMOIIBI0 YaCOB OIPEIEIUTh 4Yepe3 KaKoe BpEMs HMCHApPUTCS BOJAa U CKOJIBKO
BpPEMEHHU MOTpedyeTCs AJIs UCHIApPEHUs TJINLEPHUHA;

B) B nmpoOupky ¢ MeTalNTM4eCKUM HaTpUEM HAIUTh TIUIEPHH;

r) B npoOupky Hanuth 2 M1 pacTBopa ruipokcua Hatpus. J{o6aBuTh B 3Ty
xe npoOupky 4-5 kanenb pactBopa cynbgara meau (11). He ciauBas xugkoctu ¢
ocazka, npuinTh 1 Mi ruuepuna. [lepememars cMeCh CTEKISTHHONW MaJT0YKOM.
3ananue. 3anucarth HAOMIOJEHHUS M COOTBETCTBYIOIIME YPABHEHHS PEAKUMUH IS
Ka)KJ0r0 oMbITa, 0OPMUB B BUJIE OTUETA I10 MPOIeTaHHON padoTe.

KOHTpOJIBHBIE BOPOCHI:

1.ITouemy crupThl, B OTJIIMUKE OT YTIIEBOJOPOIOB, pACTBOPUMBI B BOJE?
2.ITouemy cpeau CIUPTOB HET Ta3000pa3HBIX BEIIECTB?

3.Kak wu3MeHseTcs pacTBOPHUMOCTH CIHPTOB B BOJAE C  POCTOM
YIJIEBOJOPOJAHOTO paauKana?

4 Kak  U3MEHSIOTCA  KHUCJIOTHBIE  CBOWCTBA CHOUPTOB C  POCTOM
YTJIEBOJIOPOIHOTO paanKana’?

JlaGopaTopHasi padora Ne 6
Tema: XuMuueckue cBOMCTBa KAPOOHOBBIX KHUCIIOT.

Llens paboOTHI: O3HAKOMJICHHE C BaXKHEMIIMMHM CBONCTBAMU KapOOHOBBIX
KHUCJIOT Ha MPUMEPE YKCYCHON KUCIIOTHI.

TeopeTuueckas 4acTb.

KapOoHOBBIE KHCIOTBI — 3TO OPTaHUYECKHUE BEIIECTBA, MOJEKYJIBI KOTOPHIX
coliepKaT OJHY WJIM HECKOJbKO KapOokcmibHbIX rpynn COOH, coemnHeHHBIX ¢
YTJIEBOJIOPOIHBIM PAJIUKATIOM.

OO0mme XUMUYECKHE CBOMCTBA KapOOHOBBIX KHUCIOT  aHAJOTUYHBI
COOTBETCTBYIOIIMM CBOMCTBAM HEOPTaHUYECKUX KHUCIIOT.

1MosnekyJibl KUCTIOT B BOJJHOM PAacTBOPE AUCCOLMUPYIOT:

HCOOH #H* + HCOO~
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2 PearupytoT ¢ MeTaysiaMu:
2CH;COOH + 2 Na  2CH3;COGOMNa + H; T
3 Kucnotsl pearpyroT ¢ OCHOBHBIMHU M aM(POTEPHBIMU OKCHIAMU:
2HCOOH + MgO (HCOO)vg + H,0O
4 PearupyroT ¢ THIPOKCUAAMMU:
CH3COOH + NaOH  CH3COONe+ H,O

5 KapOboHoBbie KHCHOTHI 00Jalal0T ¥ HEKOTOPBIMH  CHEHH(PUUESCKUMU
CBOMCTBaMH, OOYCJIOBICHHBIMA HaJMYMEM B HMX MOJIEKYyJaX paJuKanoB. Tak,
HaIpUMep, YKCYCHasi KUCJIOTa pEarupyer ¢ XJIOPOM:

CHsCOOH +Cl, CH,CICOOH + HCl

6 MypaBbUHas KUCJIOTa M0 XMMUUYECKUM CBOWCTBAM HECKOJBKO OTJIMYAETCS
OT JApYruX KapOOHOBBIX KHCIOT. M3 OZHOOCHOBHBIX KapOOHOBBIX KHUCJIOT
MypaBbUHasl KUCIOTA SIBJIETCS CAaMOW CHJIBHOW KHcIOTOW. M3-3a ocobeHHOCTH
CTPOEHUS MOJIEKYJl MypaBbHHAsl KHCIIOTa MOAOOHO ajdbJAETHU1aM JIETKO OKHCIISIETCS
(peaxuust «cepeOpsiHOTO 3epKajiay):

HCOOH + Ag,0 —HOCOOH + 2Ag

7 Ilpu HarpeBaHUU C KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTOW MypaBbHHAas
KHCJIOTa OTIICIUIAET BOAY U 0Opasyet okcun yriepoza (I1):

HCOOHH,0 + CO — f

[IpenBaputensHas TOArOTOBKA. B mporecce moManiHe MOATOTOBKH K
1abopaTopHOl paboTe CTyACHT 00s13aH BBIMOJHUTD CIICTYIOLINE 3aJaHuUs:

1 CocraBuTh  ypaBHEHHMsSI  pEakUMW  B3aUMOJCHCTBUA  MpPOCTEHIIEH
KapOOHOBOW KHUCIIOTHI C KaJIbLIUEM, OKCHJIOM KaJbLIUs, THIPOKCHIOM KaJIbLIUS.

2 CocTaBuTh ypaBHEHHUS pEaKIUMU B3aHUMOICHCTBHUS YKCYCHOM KHCIOTHI C
KapOOHATOM HATpPHsl, C IPOINAHOJIOM.

3 Kak u3MeHstoTcsi CBOMCTBA BOJOPOIHBIX aTOMOB THAPOKCUIIBHBIX TPYMI B
POy BEIIECTB: OJHOATOMHBIC CIHPTHI, MHOTOATOMHBIE CIHPTHI, (HEHOJBI,
KapOoHOBBIC KUCTOTHI. [Touemy?

4 V3yunTh METOAWYECKHE PEKOMEHJAIMM TI0 TPOBEACHUIO JTaHHOM
n1abopaTopHOIl pabOTHI.

PaGota B naboparopun. BrirnoaHeHne ONBITOB ¥ 0)OPMIICHHE OTYETA.

Omneit 1 IlosmydyeHne yKCyCHOM KUCIIOTBI.

[Tomectuts B mpoOupky 3-4 rp. anerata HaTpUs U NPUOAaBUTH 2-3 MII
pactBopa cepHoil kuciotsl (1:1). IIpoOupKy 3akpbITh IMPOOKOI C ra300TBOJHOM
TpyOKOi1, CBOOOJIHBIM KOHEIl KOTOPOI OIyCTUTh B IyCTyr Ipobupky. Harpesatsb
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CMECh HaJ TUIAaMEHEM TOpeNKH A0 TeX IOop, MOoKa B MPOOHpPKE — MPUEMHHUKE
cobepercs 1-2 My )XKUAKOCTH (YKCYCHOM KHCJIOTHI).

OmnbiT 2 CBOKCTBA YKCYCHOM KHCIIOTHI.

1 OpHy 4YacTh COOpaHHOW KHUCJIOTHI HUCIBITaTh PacTBOPOM JAKMyca H
HEUTpaJIN30BaTh PACTBOPOM ILEIOYH.

2 Bropyro 4acTb KHUCIOTHI pa30aBUTh HEMHOTO BOJOM M B TOJyYEHHBIH
pPacTBOP MOMECTUTH KyCOUEK ITMHKA WJIM MarHusl.

3 Ilpoaenarh peakiyu YKCyCHOW KUCIIOTHI C KAKUM-JTHOO OKCHIIOM METalia U
COJIBIO.

OmneiT 3 IlomydueHue KUPHBIX KUCIOT.

1Hanuts B mpoOupKy 2-3 MJI pacTBOpa MbUIA M MPUOABUTH K HEMY PAaCTBOP
COJIIHOM KHCIIOTBI O 00pa30BaHUs XJIOIBEB.

211IpoBepuThb, pacTBOPSIETCS JIM 0CATOK B pACTBOPE IIEIOYH.

3aganue. 3amucaTh HAOMIONEHUS W JaTh UM 00bsaAcHeHHs. COCTaBUTH
YpPaBHEHUSI COOTBETCTBYIOIINX PEAKIIUH.

Conepxxanue oruera. OTYET 10 MpojieIaHHON 1abopaTOpHOH paboTe TOIKEH
BKJIIOYATh:

1 HaGnroneHus kK KaX10My OMNBITY U OOBSICHEHUS K HUM;
2 YpaBHEHUSI COOTBETCTBYIOIINX PEAKIIN;
3 OTBeETHI HA KOHTPOJIBHBIE BOIIPOCHI.

KoHTponabHBIE BOITPOCHL.
1Omnucath ¢pu3HUEecKre CBOMCTBA YKCYCHOU U KUPHBIX KUCIIOT.

2HanummuTe ypaBHEHUs, MPY TMOMOIIH KOTOPBIX MOXKHO TIOJYYUTh YKCYCHYIO
KHUCIIOTY U3 METaHa, U3 KapOoHaTa KaJlbIIHs.

3Ha cxeme MoOJEKyIbl MOHOXJIOPYKCYCHOM KHCJIOTHI YyKa3aTh CJIBUT
AIEKTPOHHOM TIOTHOCTU. Kak MOXHO 0OBACHUTH 3TO sBieHue? Kakas U3 KUCIOT
— MOHOXJIOPYKCYCHAs MJIM YKCYCHAas1 JOJIKHA ObITh 00Jiee CUIIBbHOU U rodemy?

JlaGopaTopnasi padora Ne 7

Tema: CrioxxHbi€ 3(DUPHI, KUPBHI.

Ilenb paboOTBI: O3HAKOMIICHHE C BaXHCHIIMMH CBOMCTBAMH CJIOXKHBIX
7(UPOB U KUPOB.
[TosicHenue k padorTe.

K crnoxueiM 3dupam OTHOCATCS BELIECTBA, KOTOpbIE O0Opa3yroTcs B
peaKuuAxX KMUCIOT CO CIUPTAMU, HAYLIIUMHU C OTHIENIJIEHUEM BOJIBI.

XapakTepHOe XMMHUECKOE CBOMCTBO CIOKHBIX 3(PUPOB - B3aUMOICUCTBUE C

BOIOM (THAPOJIHA3) ¢ 00pa30BaHUEM COOTBETCTBYIOMIECH KUCIOTHI U CIIUPTA!
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CH3COOC,Hs + HOHCI:&COOH + C,HsOH
XKupsl — 310 criokHBIE (DUPHI TIUIEPUHA U KapOOHOBBIX KUCIOT. TBepibie
KHUPBI 00pa30BaHbl MPEUMYIIECTBEHHO BBICIIUMHU TPEICTbHBIMU KapOOHOBBIMHU
kucinoramu — creapuHoBoi CisH3COOHu nekotopeiMu npyrumu. JKuakue >xupbl
oOpa30BaHbl TJaBHBIM O00pa30M BBICIIUMH HEMPEICTLHBIMH  KapOOHOBBIMH
kuciaoramu — oJenHoBoi C17H3sCOOH,mmuoneBoitC17H3;COOHu nmrHoneHoBOIM
C17H29COOH.

OCHOBHBIMHM XHUMHUYECKHUMH CBOHMCTBaAMH JKUPOB ABJISAKOTCA:

1 ['uapomnus:
CH,-0 -COR; HO —-H CH,-OH R; -- COOH
CH-0O-COR, + HO —H CH-OH + R, -- COOH
CH,—0O —COR; HO —-H CH,-OH R; -- COOH

Panukaner Ri, Ry, Rs o3HayaroT, 4To0 OJHOBPEMEHHO O0pa3yrOTCS pa3HbIC
KapOOHOBBIE KMCIIOTHI.

2 }I<I/IpBI B3aHMOﬂeﬁCTBy10T TAaKXKEC CO IICIIOYaMU.
C17H35— COO0O - CH2 C17H35 — COO —-Na CHZ —OH
Ci7H35— COO - CH + 3NaOH Ci7H3s —COO —Na + CH - OH
C,7H3s— COO - CH; C,7H3s — COO — Na CH, - OH

[TpenBapuTenbHas NoAroToBKa. B mporecce moaroToBku Kk gabopatopHoil padbore
CTYACHT 00sI3aH BBIIOJIHUTD CJIEIYIOIINE 3a/1aHus:

3 I[lpuBeaure  ypaBHEHUS  peakuMid  TOJIy4deHHs  STWiPopMmHuaTta,
NeHTUIaleTaTa, METUJIOBOT0 3(pUpa a30THON KUCIIOTHI.

4 Kakue BellecTBa HA3bIBAIOTCA >KUPAMU M TPHU MOMOILIHU, KaKUX METO/OB
YUYEHBIE ONPEIEINIIA UX COCTaB.

5 Eciu Ha pacTBOp MbUIA TNOJACHCTBOBATH CEPHOM KHUCIOTOM, TO Ha
MOBEPXHOCTh BCILUIBIBAET TBEPJOE HEPACTBOPHUMOE B BOJE BewiecTBO. CocTaBbTe
YPaBHEHUE PEAKLMHU, HA30BUTE 3TO BEILECTBO.

6 OxapakrepuszylTe pOJb KUPOB B JKU3HEHHBIX IIPOLIECCAX OpraHu3Ma
XKUBOTHBIX. [[prBeuTe ypaBHEHUS PEAKIIHiA, MOSICHIIOIINX IPEBPAICHUE KUPOB B
OpraHu3Me.

7 V3yuynTh METOIWYECKHE PEKOMEHJALMH IO MPOBEACHHUIO JTaHHOMU
n1abopaTopHOI pabOTHI.

Pabora B mabopaTopuu. BeinonHeHne onbITOB 1 0OPMIICHHE OTYETA.
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Omnwit 1 IMomydenne 3TuI0BOTO 3(hrpa yKCYCHOM KUCTOTHI.

1 B mpoOupky HaJuTh 2 MJI KOHLUEHTPUPOBAHHOW YKCYCHOW KHCIIOTHI U
CTOJIKO K€ 3TaHojia, 100aBUTh 0,5 MJ KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTHI.
CMech 3THX BEIECTB MepeMeniaTh U B TedeHUe 4-5 MUHYT OCTOPOKHO HarpeThb, He
JIOBOJISL 1O KUTEHUS. 3aTeM COJIEPKIMOE TIPOOUPKHU OXJIAAUTh U BBUIUTH B IPYTYIO
POOHPKY C BOJIOH.

OmnwiTr 2 CBOMCTBA KUPOB.

1 B oany npoOupKy HalIuTh 2 MJ OE€H3KHA, BO BTOPYIO — BOJbI, B TPETHIO —
ATaHoOJIa, B YETBEPTYIO — OEH30a, B MATYIO - TeTpaxjiopMeTana. Bo Bce mpoOupku
MOMECTHUTH MO KYCOYKY >KUPA U BCTPSIXHYTh.

2 B onHy npoOWpKy HaiuTh 2 MJI TOJCOJIHEYHOIO Macjia, BO BTOPYIO
MMOMECTUTh KyCOUeK TBepaoro kupa. K coaepkxumMoMy TpOOHPOK JT00aBUTH
HEMHOTO OpOMHOW BOABL. BTopyio mpoOHPKYy MpeaBapUTEIbHO HArpeTh [0
pacIUTaBJICHHS JKHAPA.

3 B dapdopoByro wyameuky momMecTuTh 3 Tp. JKApa (MaprapuHa WM
CIIMBOYHOTO Macia) u npwinth /-8 mu 20 % pactBopa rujgpokcuaa HaTpus. Jis
YCKOpEHHUsI peakiuu 100aBuTh 1-2 mi staHona. Cmech kunsatuth 15-20 munyT,
MOMEIINBAsl CTEKJISTHHOM Malouykol W J00aBisis BOAY JO HCXOJHOTO YPOBHSI.
[Tocme OKOHUAHWS PEAKIMM OMBUICHHMsI K TIOJydeHHOW Macce aobaButh 0,5 T
XJIOpUIa HATPUS U €11 KUTISATUTH 1-2 MUHYTHI.
3ananue. 3anucarb HAOMIOAEHUS M JaTh UM 00bsCHEHHUs. COCTaBUTh ypaBHEHUS
COOTBETCTBYIOIIMX PEAKIUN.

Copeprxkanue otdera. OTYET MO MPOJIeTaHHOM paboTe JOJKEH BKIIIOYATh:
1 HabmromeHus K KaKJI0My OIBITY M OOBSICHEHUS K HUM;

2 YpaBHEHHUS COOTBETCTBYIOIINUX PEAKIIHI;

3 OTBeTHl Ha KOHTPOJIBHBIE BOTIPOCHI.

KoHTpoIbHBIE BOITPOCHI:
1 KakoBo oTHOIIIEHUE KUPOB K BOjIe?

2 Kaxkum pacTBopuTENeM JTydIlle MOIb30BATHCS JIJIs1 BRIBEJICHUS KUPOBBIX MSATEH C
MMOBEPXHOCTHU TKAHU?

3 st KakuX MPaKTUYECKUX IEIeH UCTIOIb3YETCs TPOIIECC OMBUICHHUS KUPOB?

JlaGoparopHasi pabora Ne 8
Tema: AzoTocoep:kalliue OpraHn4ecKre CoeMHEHUs, Ha MpUuMepe OEJIKOB.
Llens paboThI: omnpejesieHre KaueCTBEHHOro cocTaBa O0eNKkoB; 0OHApyKEHHE
O€JIKOB B MPOAYKTaX MUTAHMUS.

Teopernueckas 4acTb.
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benkamu wim TpoTeMHAMHM HA3bBIBAIOT CJIOXKHBIE BBICOKOMOJICKYJISIPHBIC
OpraHUYECKUEe COEAMHEHUSI, MOJIEKYJIbI KOTOPBIX IOCTPOEHBI U3 OCTATKOB O-
aMUHOKHUCIIOT. MonekysapHas Macca OEJIKOB COCTABIISIET BEJIMYUHY OT 5 ThICAY JI0
HECKOJbKUX MWJUJIMOHOB. B MX cOCTaB BXOAUT OPraHUYECKOE YHUCIO DJIEMEHTOB:
yraepoaa — 50-55 %, kucinopoma — 21-24 %, azota — 15-18 %, Bogopona — 6-7 %
cepol — 0,3-2,5 %. Kpome Toro, 6emku MOTYT coziepKaTh HEOONbIINE KOJUISCTBA
docdopa, ramorenon, MeTaioB. OCTaTKU 0-aMUHOKHUCIIOT CBSI3aHBI MEXy CO00#
nenTuaHbeIMH cBsI3sMu — CO —NH -

PasHoBuAHOCTD AMUHOKHCIIOTHBIX OCTAaTKOB, 179 YHUCIIO0 u
MOCJIEIOBATEILHOCTh COCAMHEHUI B TMOJMICNTHIHON IIEMH OMpPENesieT OCHOBY
CTpoeHusi OelIKOB — UX IMEpBUYHYIO CTpYyKkTypy. llomunenTujHbpie Menu B
OOJBUIMHCTBE CIy4aeB HMEIOT CHUPAIECBUAHYI0 (OpPMY, UTO OOECIeUMBAETCS
MHOTOYHUCIICHHBIMA BOJOPOJTHBIMU CBSI3SIMH, KOTOPBIE BO3ZHUKAIOT MEXIY aTOMaM
KHCIIOpoJa KapOOHWIBHOW TPyNIbl (OHOTO BUTKA) W BOJOPOJIOM aMHHOTPYIIITHI
(mpyroro BuTKa). Takoe MPOCTPAaHCTBEHHOE PACIIONIOKEHHE TOTUIETTTUIHON IETIH
HA3bIBAIOT BTOPUYHOM CTpyKTypor Oenka. [lunuHapuueckue cnupaiu, B CBOIO
ouepe/ib, CBOpaunBaloOTCs B KIIyOku. B pe3ynbpTaTe mpoucXoauT MpoCTPaHCTBEHHAS
yHaKkoBKa CIUPAJIENONO0HON TMOJUIENITUIHON 1LEeNu ¢ O0pa3oBaHUEM CIIOKHOU
qacTUIlbl — T00ynbl. Takoe oOpa3oBaHHWE OTHOCAT K TPETUYHOM CTPYKTYpE.
Mornekynbl Genka MOTYT COCTOSATH HE TOJBKO W3 OJHOM, HO M W3 HECKOJBKHX
MOJIUTICTITUIHBIX TIeTIeH, KOTOpPBhIE COEIWHEHBI MEXIy CO000i BOJOPOIHBIMU,
WOHHBIMA W  JPYTUMHU  HEKOBAJICHTHBIMH  CBs3sIMU. [IpocTpaHCTBEHHOE
00BeIMHEHNE HECKOJIBKUX MOJIUMETITUIHBIX MAaKPOMOJEKYJ (OEIKOBBIX TI00Y),
MEXTy cOO0M ¢ 0Opa3oBaHUEM €IMHOU, OOJIBIION, U CIIOKHOM MOTYYHIIO Ha3BaHUE
YETBEPTUYHOM CTPYKTYPHL.

Kak u amuHOKHCIIOTHI, Oenku oOnangaroT aMm@oTepHbIMU CBOMcTBaMu. B
HIEJIOYHON Cpelie OHU TPOSBISIOT KUCIOTHBIE CBOWMCTBA, B KHUCJIOH — OCHOBHBIC.
MHorue Oenku pacTBOPSIOTCS B BOJE, B KUCJIOTaX MW Iienodax. PazpymieHue
BTOPUYHOM U TPETUYHOM CTPYKTYpPbI O€JIKa C COXpAaHEHUEM NEPBUYHOMN CTPYKTYPHI
HaspIBaeTcs jAeHaTyparued. OHa TPOUCXONUT MPU HATPEBAHUM WM JCHCTBUU
PacTBOPUTETIEH.

Jlns1 6eKOB M3BECTHBI HECKOJIPKO KaueCTBEHHBIX PEAKITHMN:

1 buyperoBas peakuus. OHa CBs3aHa C TMPHUCYTCTBHEM B MOJIEKyse Oenka
nenTuaHbIx cBszeu. [lpu geiictBum Ha Oenok conedt meau (Il) B memounom
pacTBOpE OHU AT (PHOIETOBOE OKPAIINBAHUE;

2 KcanronporenHnoBas peakiusi. [Ipu nelictBuu Ha O€IKHM KOHIIEHTPUPOBAHHOM
a30THOM KUCJIOTHI MOSIBIISIETCA *kKenTasi okpacka. OHa cBsi3aHa ¢ oOpa3oBaHHEM
MPOTYKTOB HHUTPOBAHUS APOMATUYCCKUX SIEP, COMCPIKAIMUXCS B MOJICKYJIS

Oenka;
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3 Cynasdrunpunbnas peakuus. [Ipu HarpeBaHun 6€TKOB ¢ paCTBOPOM ILTIOMOUTA
HATpHsl BBINAJACT YEPHBIM OCaTOK Ccyinbpuaa CBHUHIA. DTO KadyeCTBEHHAas
peakuus Ha cepy.

[IpenBapurenbHas NOATOTOBKA. B mpomecce AoMalHENl MNOATOTOBKH K

1abopaTopHOil paboTe CTYACHT 00s13aH BBIIIOJIHUTH CIEAYIONINE 3aJaHUs:

1 Kakyio pojb B CTpyKType O€JIKOB UTParoT:

a) BOJOPOJHBIC CBSI3H;

0) IIUCTEMHOBBIC OCTATKU?

2 Ilouemy Kolia *XeNTeeT MpHU MOMAJaHUd HA HEe KOHIEHTPUPOBAHHOW a30THOM
KHUCJIOTHI?

3 Kakum nyrem pemraercs npodiema y10BIETBOPEHHS YyeIoBeKa OenKaMu?

AV3y4uTh METOJAMYECKHNE PEKOMEHIAIMU 10 MPOBEICHUIO JAHHOW J1Ta00paToOpHOM
paboTHI.

Pabota B naboparopuu. BrioaHeHHE ONBITOB U 0D OPMIIEHHE OTYETA.

OmnpiT 1 OnpeneneHne Ka4eCTBEHHOTO COCTaBa OEJIKOB.

Haneiite B mpoOupky 2 mi kypuHoro sina. [lo6aBpTe 2 M pacTBopa
rupokcua Hatpus. [IpokusTuTe CMECh B T€UEHUE HECKOJIBKUX MUHYT, JA€pkKa Yy
OTBEPCTUSI TMPOOUPKU BIAXKHYIO KpacHyI JIaKMycoByro Oymaxky. [laiite
PEaKIMOHHON CMeCH OCTBITh. K XONOTHOW peakimoHHOW cMecH a00aBbTe 2-3
Karuy arerata cBuHna (SAna!).

OmneiT 2 Jlenarypatiusi O€JIKOB.

1 Haneiite B mpobupky 1 mi pactBopa Oenka KypuHoro siiiia. Harpeiite pactBop
110 KUIIECHUS.

2 B wuucryto mpoOupky HamedWte 1 M pacTBopa Oenka KypHHOTO sHIa.
JloGaBnsiiTe 1Mo KarwisiM pacTBop arerata cBuHua (SAm!).

OneiT 3buypeTtoBas peakiusi.

Haneiite B mpoOupky 1 mu pactBopa KypuHoro siiiua. Jlo6aBeTe 5-6 kanenb
pactBopa ruapokcuaa Hatpus. llepememante  CTEKISIHHOW — MAJIOYKOW
peakuronnyto cmech. [lpuneitte 5-6 kanens pactBopa cynbdara megu (Il) u
IepeMEIIanTe.

OnbiT 4KcaHTanpoTenHOBasi peakiusl.

K 1 wmnm pactBopa Oenka KypuHOTO siilia, mnpuieiTe 5-6 Kamenb
KOHIICHTPUPOBAHHON a30THOW KHUCIOTH. CTEKISHHOM MaJIOYKOW OCTOPOKHO
IepeMeNIanTe peakuuoHHyo cMechb. Uepes 1-1,5 MUHYTHI ciierka HarpeuTe cMech
BEIECTB.

OmnpiT 5 O6Hapyx’eHue OEKOB B MPOAYKTAaX MUTAHUS.

benku BXOAAT B COCTaB MHOTMX MPOAYKTOB MUTAaHUS: MOJIOKO, CBIPOE MSICO,
celpas ppiOa, MIICHUYHAs MyKa. BpiOepute W3 3TOro cmucka jJto00il mpOoAyKT, U
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MOJIB3YSICh OMMCAHUEM OMBITOB (CM. BBIIIE), JOKAKUTE, YTO B HUX JIEHCTBUTEIIHHO
€CTb OENKH.

3ananue. 3anucaTh HaOMIOICHUS U 1aTh UM OOBSICHEHMUS.

Conepxxanue ordyeta. OTUeT MO MPOJEIAHHOM J1AOOPATOpPHON padboTe MOJIKEH
BKJIIOUYATh:

1 HaOmrogeHus K KaXI0My ONBITY U OOBSCHEHUS K HUM;

2 OTtBeThl Ha KOHTPOJIbHBIE BOIIPOCHI.

KOHTpOIBHEIE BOITPOCHI:

1 Kakune XxuMuuecKkrne COSIMHEHHUS HMCIONB3YIOTCS B OpraHu3Me JUIsl CHHTE3a
0eJIKoB?
2 3a cyeTr 4Yero IMPOMCXOAHMT OOpa3oBaHHME NENTHAHOW cBs3u? IlpuBemguTe

IpUMep MOJTYUYCHHS TPUTICITHIA.
3 Kakumu Gnoniornueckumu GyHKIUAMH 00J1a1at0T Oenku?

4 B ueMm cymHocTh OnocuHTe3a Oenka?
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