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NMPEANCI/TTIOBUE

HacTosLee pyKOBOACTBO COCTaB/IEHO C YYETOM Y4e6HOIA nporpaMmbl Mo
06LLUEei N HeopraHMYecKoM XUMWUK ANa CTYAEHTOB (hapMaLeBTUYeCKOro (aky b-
TeTa W npefHa3Ha4yeHo A1 OKa3aHMS NMOMOLLM CTYAeHTaM 3a04HOM0 OTAEeNeHUs
B CAMOMOArOTOBKe K y4eOHbIM 3aHATUAM U BbINOAHEHUW 1abopaTOpPHbIX paboT.

B pyKoBOACTBO K /1labOpaTOPHO-MPaKTUYECKUM 3aHATUAM BK/HOYEHbI:
MEeTOAMYECKME Pa3paboTKM K KXAOMY 3aHATUIO; OCHOBHbIE MpaBuaa paboTsl 1
Mepbl 6e30MacHOCTY Npu paboTe B XMMUYECKOI labopaTopuu; nutepaTtypa s
MOArOTOBKM K 3aHATUIO; PEKOMEHAALMM No OpOPMIEHNIO NPOTOKONA BbINO/HE-
HUs1 TabopaToOPHOI Y4eBHO-M1CCNeaoBaTeNbCkKoi paboTbl (YWPC); Bonpock! Ans
CaMOKOHTPOANSA MOArOTOBNEHHOCTU K 3aHATUIO. B KOHLe MpMBOAUTCA MepeyeHb
3HaHWUIA, YMEHUIA U HaBbIKOB, KOTOpPble AO/MKHbI CTYyAeHTbl NpuobpecTn B Npo-
Lilecce M3yyeHms Kypca o6LLeld 1 HEOPraHMYEeCKO XUMIUK, a TaKXKE PEKOMeH[a-
MM NO CaMOMOATOTOBKE K 3K3aMeHYy.

MeToanueckre yKasaHus U PEKOMEHAALMM K KaXXA0MY 3aHATMIO 3HaKO-
MSAT CTYAEHTOB: C TEMON W Le/blo 3aHATUS, 060CHOBaHWEM 3HAYMMOCTMW TEMbI
[N9 CTyAeHTa-nNpoBu3opa, NporpaMMHbLIMK BONpOcamMy U 3afaHUsAMK 41s camo-
MOArOTOBKM C yKa3aHWeM /iuTepaTypbl. B pyKOBOACTBe MpuBefeHbI MeToauYe-
CKVe pa3paboTKy MO BbINOHEHWHD NabOPaTOPHbIX YUYeBHO-UCCNef0BaTENbCKINX
pabot (YUPC).



UENb n 3AOAUN KYPCA

®OopMUpOBaHIME W Pa3BUTME Y CTYEHTOB 3a0YHOTO O6YYEHUs CUCTEM-
HbIX 3HaHWIA KauecTBEHHOrO U KOMMYECTBEHHOrO MPOrHO3MPOBaHUs MPOAYKTOB
XMMUYECKOTO B3aMMOMENCTBIS HEOPTraHWYECKUX BELUECTB, WCMO/Mb3YEMbIX B
(hapmaLym; BblpaGoTKa YMEHWIA U HABLIKOB MPUMEHEHUS TEOPETUUECKMX MOMO-
YKEHUIA 1 9KCMEPUMEHTANbHBIX METOA0B XUMUM MPU U3YUeHUM MOCNeayHoLLmMX
XUMUYECKUX U CrieUManbHbIX AMCLUNIMH, a Takke B NpoeccuoHanbHol ges-
TeNbHOCTM MPOBM30PA.
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MPABWJIA PABOTbI
M NOBEAEHVA B YUEBHOU XVIMWYECKOW TABOPATOPUN

1. Kaxxgblin CTyaeHT 06513aH NpuxoanTb B nabopaTopuio 3a 4-5 MUHYT o
Hauana 3aHATUs.

2. 3a KakabIM CTyfleHTOM B flabopatopun 3akpennseTcs paboyee MecTo,
KOTOpOE JO/MKHO COLEePXKaTbCa B MOPSALKE U He 3arpOMOXKAATLCH NOCTOPOHHUMM
npegmeTaMu. Kaxablii CTyeHT JO/MKeH UMeTb A4ns paboTbl B abopaTtopun Xa-
Nat 1 LWanoukKy.

3. Mepen kaxgoli nabopaTopHoi paboToil HEOBXOAMMO M3YUUTb OTHO-
cawumiica K aToin Teme TeopeTUYeCKuUiAi MaTepuan. MpakTUYecKyto paboTy MOX-
HO HauMHaTb Moc/e TLWATebHOMO U3YYeHUst METOAMKMN ee BbIMOMHEHMS.

4. 3a YUCTOTY M NOPAJOK Ha paboyem MecTe OTBeYaeT CTY[EHT, a B Nla-
6opaTopun - AEXYPHbIA CTYAEHT. [eXypHblid CTYAEHT NPUHMMaeT paboune
MecCTa y CTY[ieHTOB, KOTOPbIE BbINOMHWAN 1abopaTopHyto paboTy.

5. Kaxgablil CTyfeHT [O/MKeH 3HaTb, e HaxofsaTCcs BOLONPOBOAHbIE
KpaHbl, anTeyka, CPeACcTBa TYLUEHUS OTHA U YMETb UMM M0/b30BAThCS.

6. B npouecce paboTbl HEOBXOAMMO COAepXaTb paboyee MECTO B YACTO-
Te. Becb mycop, obpasytowmiica npu pabote (06pbIBKM ByMaru, CNvykn 1 np.),
TOTYAC XXe OTNPaBNATb B eMKOCTb And Mycopa. Huuero He 6pocaTb Ha non v B
pakoBuHy. Cfy4yailHO NpOAWTblE HA CTO/T WM MON peakTUBLl youpaTb Hemeg-
NEHHO.

7. HeobxoayMo 3KOHOMHO pacxofoBaTb peakTuBbl. HemspacxogosaH-
Hble UK B3ATble B U3ObITKE PeakTUBbI HeMb3A CAMBATbL WMAM CCbiNaTb 06PAaTHO B
CK/IAIHKMN.

8. 3anpeLLaeTcs YHOCUTb NPUOBOPbI M PeakTMBbl 06LLEro Mosb30BaHUA Ha
cBoe pabouee MecTo. Kaxkablii npeaMeT WM peakTuB HeobXOAMMO CTaBUThb Ha
MECTO MOCAe NoJb30BaHUSA UM.

9. Henb3sa nyTtaTb NPOOKWN OT CKNASHOK, NMUMETKU U LUAUHAPBI ANS B3ATUS
pasfNYHbIX PEaKTUBOB.

10. KOHLEHTPMPOBaHHbIE KUCMOThI U LLEMOYM HI B KOEM CTy4ae He BbUMBATH B pa-
KOBVHy. [1151 3TOr0 MoA TArol eCTb CrieLyaIbHbIe CKISHKA A1 CivBa

11. Bce paboThbl C BpeAHbIMU BELLECTBaMU HYXXHO NMPOBOAUTL B BbITSX-
HOM LUKady.

12. Mo oKoH4aHUM paboTbl HEO6XOAMMO BbIMbITb MOCYAY, MOCTaBUTb
peakTVBbl Ha CBOM MecTa, ybpaTb CBOe paboyee MeCTO, 3aKpbiTb BOAOMPOBOL-
Hble KpaHbl, BbIK/IIOUYMTb 3/1EKTPONPUGOPSI.

13. Bo Bpemsi paboTbl B labopaTtopun HEO6X0AMMO CO6M0AaTb TULLIMHY,
3anpeLLaeTcs ecTb U 3aHUMATbCS NOCTOPOHHUMU AenamMu.

14. Pe3ynbTaTbl BbINOAHEHWSI flabopaTopHOl paboTbl CTYAEHT 06s3aH
3anucbiBaTh B CMELMabHYH TeTpadb - /1abopaTopHbIl XypHa. 3anucy B abo-
paToOpHOM XYpHas1e [OMKHbI KPaTKO W YETKO ONWCLIBaTb OCHOBHYIO Mgl pa-

60Tbl, UCMO/Nb3YeMble MPUBOPbI U PEaKTMBbI, YPaBHEHWS peakLyid 1 NpoLeccos,
BbIBOAbI.



MEPbI BEESOINACHOCTW NPV PABOTE
B XIMWYECKOW JIABOPATOPIM

Mpwn paboTe B nabopatopum Heo6X0AMMO ObiTb OCO6EHHO BHMUMATE/bHbI-
MU 1 cOBMOAATL UCKIHOUNTENIEHYI0 OCTOPOXHOCTb. HeaocTaTouHoe 3HaKoMCT-
BO C npubopamy 1N HeOCTaTOYHOE 3HaHWE CBOMCTB BELLECTB WM HEOPEXHOCTb
B paboTe MOXET MoBfeyb 3a CO60I HecyacTHble Cyyan (MOBPEXAeHVe TNas,
KOXV pyK Y ivLa, CAM3UCTLIX 060104eK HOCa, FOp/a U OpraHoB fbIXaHusl, Mope-
3bl UT.A.). KaXabIA CTYAEHT JO/MKEH cO6M0A4aTh CreaytoLme Mepbl 6e30nacHo-
CTW Npu paboTe B naboparopun:
1 KOHLEHTPUPOBaHHbIE PAaCTBOPbI KUCMOT, LUENoYeidl U NeTyuux Be-
LLECTB BbICTAB/AOTCS B BbITSXKHOM LUKadly M NEepeHOCUTb WX Ha pa-
60ouee MeCTo Hefb3s!
2. Bce onbITbl C KOHLEHTPUPOBAHHLIMU KUC0TaMK, HEMPUATHO NaxHy-
LWMA 1 BPeAHbIMU BelecTBammn (CEpOBOAOPOS, X/10P, KOHL,. a30THas
KWUCNOTa, CepHas K1CNOoTa 1 Ap.) BbINOIHAKOTCSA B BbITSHKHOM LLUKady.
3. Henb3s 6paTb BelLecTBa pykamu U Npo6oBaTh MX Ha BKyc. HioxaTb
BELLECTBA CfleflyeT OCTOPOXHO, [epXa CKASAHKY WM MpooupKy Ha
paccTosiHUM, HampaB/sis [ABVDKEHWEM PYKU BO3AYX OT OTBEPCTUS CO-
Cyfia K HOCy U, He BAbIXasi, MOHKXaTb BELLECTBO.
4. Tpy HanMBaHUM PEaKTUBOB He HAK/MOHATbCA Haf OTBEPCTMEM COCyja
BO 136exKaHUW nonagaHuns 6pbI3r Ha IMLO 1 OfEXAY.
5. Mpn HarpeBaHWK pacTBOPOB He HampaBnsTb NPOBUPKY OTBEPCTMEM
Ha cebs M Apyrux CTY[EHTOB, Haxoaswwmxcs psgom. Mpobupky aep-
XaTb B HaK/IOHHOM MOJIOKEHWW, MPU 3TOM HarpeBaHue MAET 6onee
paBHOMEpHO.
6. ONbITbl C IETYYMMU W JIETKO BOCMNIAMEHSIIOLLMMUCS BeLLeCTBaMU He-
06X04MMO NPOBOAUTL BAAIM OT OFHS 1 MO BO3MOXHOCTY B BbITSDKHOM
LUKady.
7. Ha OTKpbITOM OrHe MOXHO HarpeBaTb BELLECTBA, HAXOAALLMECS TOMb-
KO B Mpo6MpKax, KPYrIO4OHHbIX KOMbax WM >Xe B CheLMabHOl
thapchopoBoit  nocyae (BbiMapuTeNbHbIE YallKW, TWUMAW); CTakKaHbl,
MJI0CKOAOHHbIE KOMBbI MOXHO HarpeBaTh TOMbKO Ha acbecToBOi ceT-
Ke.
8. He cTaBMTb ropsume Yallikn Wi TUFAM NPSMO Ha CTOM WM OCHOBA-
HVe LITaTMBA, a CTaBWUTb WX TO/IbKO Ha acbecTOBYHD CETKY WM Kepa-
MUWYECKYHO MIATKY.
9. BbinaprBaHve pacTBOPOB MPOBOAWTL B (hapd)opoBOiA Yallke, MPOKa-
NIMBaHMe CYXUX BELLECTB - B TWUI/Ie, MPK 3TOM YallKy U TUre/b Mome-
WaTh Ha KOMbLO LUTaTMBa. He BAMBaTL BOAY B HaKa/EHHYH YallKy
WM TUTefb, OHU MOTYT JIOMHYTb.
10. CteknaHHyt0 nocygy (npobupku, Konbbl) C ropsveil BOAOW Wn pac-
TBOPOM MOXHO OX/1X/aTb B CTPYE XOJIOAHON BOAbI NOZ, KPaHOM, Npu



3TOM CTpys BOAbl AO/MKHA OMbIBATb TOMLKO TY YaCTb COCY/a, KOTOpast
3anoiHeHa XNAKOCTbHO.

1. Mpu pa36aBneHUM KOHLIEHTPUPOBAHHBIX KWUC/IOT, OCOBEHHO CEPHON,
CnefyeT KWCMOTY BAVBaTb B BOAY, a He HA060poT. CKISHKY AepXaTb
Janblue oT nnua.

12. Mpw BCEX HECHACTHBIX CyYasX HEMeANEeHHO obpallaiiTeck K Mpenoga-
BaTento. Mpy Nerkmx oXorax pacTBOpaMy KWUC/OT U LUEOoYei, nopesax
nanbLEB MOMb3yWTech anTeykoin nabopatopumn. Mpu 60nee cepbesHbIX
HecYaCTHbIX Cy4asx obpallaiTech 3a BpauebHOM MOMOLLHO.

BEAEHME NABOPATOPHOIO XXYPHAJIA

J1abopaTOpHbI XypHan - 3TO OTYET CTYAEeHTa O BbINOHEHHOW Y4Ye6HO-
nccnefoBatenbckoin pabote (YUPC). Begerve ero siensetcsa 06s3ateNibHbIM.

Kaxablii cTyfeHT BefeT NabopaTopHbIiA XypHan, rae OnuchbiBaeTcs Xop,
BbIMNO/IHEHVS 11 Pe3yNbTaTbl 3KCMEPUMEHTANIbHOW paboThl.

3anuch B KypHane BefeTCs TOMbKO YepHUIAMM, PUCYHKU BbIMOHAKTCA
KapaHzaliom. B 3aBWCMMOCTM OT TOrO, Kak BeAyTCsl 3anucu B SabopaTopHOM
XYpHase, MOXHO CyAuTb 06 OTHOLUEHUM CTyfeHTa K paboTe U K KauyecTBy ee
BbIMO/HEHMS.

Kaxayto paboTy cnefyeT HauMHaTb C HOBOW CTpaHuLpl. Ha cTpaHuuax
TeTpaau CneAyeT OCTaBMAaTh MOMS ANs pacyeToB, AOMOMHUTENBHBLIX 3aMevaHuii 1
T.N. CTYAEHT JOMKEH HayunTbCA MPUMEHSATb 418 CBOMX 3anuceil COGCTBEHHbIE
1 TOYHble (POPMY/IMPOBKM, 0OBSACHATL pe3ynbTaTbl 3KCNEpUMEHTa 1 enaTb Bbl-
BOZbI.

MPUMEPHAS CXEMA O®OPMJIEHUA
NIABOPATOPHOW PABEOTbI (YUPC)

1 [laTa BbINOMHEHNS.

2. Homep 1 Ha3BaHWe y4ebHO-MCCNeA0BaTENbCKOW PaboThbl.

3. Llenb paboTbl.

4. Homep v Ha3BaHWe onbITa.

5. Xof paboTbl (KpaTKOe NepeyncneHne nocnefoBaTe/lbHbIX onepauuii
1,2, 3,..., HEOOXOANMbIX ANS BbIMO/HEHWS PaboThl).

6. MpuBOAMTCA XMMM3M peakuuii (MONeKynspHble U MOHHbIE YpaBHEHNS
peakuuin).

7. BblBOA, B KOTOPOM OTpa)KaeTcs JOCTUXKEHME LieNn aHHOro OnbITa.

MNpumeyvaHue:
1) npoTokon (0TYeT) NabopaTopHOI paboThbl MO MyHKTam 1-5 cocTaBnseTcs
[lOMa HakaHyHe 3aHATUSI 1 SIBNSETCS YacTbio AOMALLHErO 3aAaHUS.



2) Ha 3aHATUN CTYOEHTbI BbIMO/HAKOT 3KCMEPUMEHT, 3arO/IHAKT MYHKTbI
6-7.

Kaxxaas paboTa, BbINO/HEHHas CTYAEHTOM, 3alLMLLAETCS Y MpenogasaTens.

3almMTa 3aK/04aeTCsl B OTBETAX Ha BOMPOCHI, CBS3aHHbIE C MPUHLYMOM
BbINO/IHEHHOM PaBoTbl, CYLIHOCTLIO HabOAAEMbIX SBMEHUIA 1 MOMYUYEHHbIX pe-
3yNbTaToB.

PaboTa CUMTAETCS BbIMO/HEHHOW, €C/IM OHa 3allylieHa CTYAeHTOM U
rnognvcaHa npernojaBaTenem.

PEKOMEHOALUW CTYOEHTAM
MNPV CAMOTMNOAIrOTOBKE K 3AHATUIO

1 O3HaKOMbTECh C HA3BaHWEM, 3HAUYMMOCTbHO U LIENSIMA JAHHOTO 3aHSTUS.

2. V3yunTe nporpaMMHble BOMPOCHI, UCMOMb3ys MPW 3TOM  KOHCMEKT
NEKUMIA 1 peKoMeHyeMyto UTepaTypy, W BbIMOJHUTE YNPKHEHWUS U 33[a4m
A/1S1 3aKPeneHns TeOPeTUYECKOro MaTepuara.

3. MoAroToBbTECH K BbIMOMHEHWIO HA 3aHSTUM N1aGOPaTOPHON PaboTl.

4. MpoBepbTe YpoBeHb CBOEV AOMallHeli MoAroTOBKM Mo BONpocam Ais
CaMOKOHTPONS.



SAHATUE Neal

TEMA: CTpoeHVe 3/1eKTPOHHbIX 000/104eK aTOMOB. [MepuoaNYECKNiA 3aKOH 1
repuoamnyeckKas CUCTeMa 3/1EMEHTOB. OHEepreTvka W Harpas/ieHue
XUMUYECKUX peakumid. CKOPOCTb XMMUYECKMX peakumil. Xummueckoe
pasHoBecue. [puvpoja XMMUYECKOR CBA3N U CTPOEHUE XMMUYECKUX
COEAVHEHNIA. S-3N1EMEHTbI 1 CBOWCTBA MX COEAUHEHWIA.

Llenb 3aHATUA: Yrny6neHWe W 3aKpensieHue 3HaHWiA CTPoeHUs aToMma u
CTPOEHUs 3MEKTPOHHbIX 060/M0YEK aToMa, MEepUOAMYECKOro 3aKOoHa, XMMUYe-
CKOIi 3HEpPreTVKY, PaBHOBECKS! U KMHETMKM KaK OCHOBbI /11 M3YyUYeHUs CTPOEHNS
N XUMUYECKUX CBOWCTB BELLECTB, (DOPMMPOBAHUSA BadKHEWLUMX npoteccno-
Ha/IbHbIX 3HaHWIA 1 HaBLIKOB MPOBK30PA.

CvicTemMaTu3aLmMs 1 3aKpensieHe 3HaHuiA TeopUM XMMUYECKOW CBS3U W
CTPOEHUs BeLlecTBa A1 (DOPMMPOBaHMS HaBbIKOB MPOrHO3MPOBaHWS U 06BAC-
HEHUS XUMUYECKOW aKTVBHOCTY BELLECTB, Pe3y/bTaTOB UX B3aUMOAENCTBUS Kak
OCHOBbI UM3y4eHUst MeTabonmM3mMa M MexaHu3Ma [e/iCTBUS SIeKapCTBEHHbIX Be-
LLecTB.

dopmypoBaHMe NPeACTaBMEHUA 06 OCHOBHbIX MPUHLMMAX XWUMUU S-
3N1EMEHTOB U UX BOXHEWLUMX COEAVHEHUIA ANA MOHWMaHWUS (dapMaLleBTUYECKNX
CBOWACTB /IEKapPCTBEHHbLIX MPenapaToB Ha OCHOBE S-3/IEMEHTOB.

Llenesble 3agaum:
1 3akpenuTb 3HaHWSI OCHOBHbIX MOHSATWIA, MpaBWU/, 3aKOHOB U 3aKOHOMEPHO-

CTe NPOTeKaHWs XMMUYECKNX PeaKLyii.

2. 3aKpenuTb YMEHWS N HaBbIKW:

a) COCTaBNATb 3NEKTPOHHbIE (HOPMYNbI U 3M1IEKTPOHHO-TpaUUECKMEe CXEeMbI
aTOMOB 3/1EMEHTOB B COOTBETCTBUM C MONOXKEHVEM 3/IEMEHTa B Nepuroau-
yeckoin cucteme (MC);

6) 060CHOBbIBaTb XMMUYECKME CBOMCTBA 3/1IEMEHTOB, KlaccuumLMpoBaTb WX
Ha OCHOBE 3/IEKTPOHHOI0 CTPOEHMS aTOMOB;

B) MPUMEHSTL 3aKOH ["ecca Ans TEPMOXMMUYECKMX PAacUETOB PeaKLmid;

r) NPOrHO31poBaTb BO3MOXHOCTb Y HarpasfeHWe NpoTeKaHWUsi XMMUYECKNX

peakuwii Mo 3HaueHusM AG;

[) pacueTa CKOpOCTM peakuuii MO 3aKOHy AEACTBYHOLUMX MacC W npasuiy
BaHT-TI"ohdpa;

€) NPOrHO3VpoBaTh W3MEHEHWS CKOPOCTW peakumii nog AeicTBrem (akTo-
POB: KOHLEHTpaLmu, TeMnepaTypbl, KaTanmsatopa.



)K) pacCynTbIBaTb PaBHOBECHbIE KOHLIEHTpaUWK BEWECTB MO U3BECTHBbIM WC-

XOAHbIM KOHLUEHTPauuaM BELLECTB U M0 N3BECTHOIM KOHCTaHTE paBHOBE-
cuA.

3aKpenuTb 1 Pa3BUTb HaBbIKMK:

> MPOrHO3VPOBaHMS TUMA XUMUYECKOW CBS3W (KOBa/leHTHasi, MOHHas), eé mno-
NAPHOCTW MO MOJOXKEHWIO 3N1EMEHTOB B MEPUOAMNYECKOI CUCTEME 3/1EMEHTOB,
06pasyoLLMX CBA3b, UX 31EKTPOOTPULATENBHOCTHY;

> onpeaeneHus B CTPYKTYpe MOMEKYN 0, N-CBSi3eld, OAMHApPHbIX W KPaTHbIX
CBAI3€1, CPABHUTENbHOM OLEHKM WX MPOYHOCTY;

> onpeaeneHns KOBaNEHTHOCTU U KOOPAMHALMOHHbLIX YiCen aTOMOB 3M1EMEH-
TOB B COEAMHEHNSX, MaKCMa/bHbIX KOBa/IEHTHOCTEM U KOOPANHALMOHHHBIX
yuncen Mo 31eKTPOHHOMY CTPOEHMIO aTOMOB 3TWX 3/1EMEHTOB;

> onpeaeneHnss reoMeTpum Monekyn (MHERHbIX, YrIoBbIX, NPOCTPAHCTBEH-
HbIX - MMPaMUabl U TeTPa3apbl) C MCNOMb30BAHNEM MOHATUS TMOPUAM3aLMN
aTOMHbIX opbuTanei;

> MOCTPOEHNS W aHa/IN3a SHEPreTUYECKMX AnarpamMmmM 00pa30oBaHMs [BYXaTOM-
HbIX MOJIEKY/ 3N1EMEHTOB 2-T0 Meproaa;

> (hopmmpoBaHUs 6Ge30MacHbIX, 3KOIOTMYECKN TPaMOTHBIX NPYEMOB PaboTbl C
pacTBOpamu KWUCMOT W LENoYei.

3HaYMMOCTb TEMbI: 3HaHWS [AHHOrO MaTepuana HeobXOAUMbI AN Mo-
HUMaHVS CTPOEHMS! N XMMWUYECKWX CBOWCTB BELLECTB, OMpeseneHns BO3MOXHO-
CTU U HanpaB/ieHUst CKOPOCTM NPOTEKAaHWS PeakLWid, T.e. Ans AanbHeNLero usy-
YeHWs1 HeopraHMYecKom, (HU3NYECKON M KONNOWUAHOW, OpraHMYeckoi, buonoru-
YECKOW, (hapMaLeBTUYECKON XMMUKM, (PU3MON0rnK, GapmMakonornm u npakTuye-
CKM BCEX APYTUX CreLyabHbIX AUCLUMNNH.

3HaHWA COBPEMEHHON TEOPUU XMMMUYECKOW CBSI3M M CTPOEHUS XUMUYe-
CKUX COEAMHEHUI, @ TaKkKe XMW S-3/1EMEHTOB HEOOXO0AUMbI 1S MOHUMaHUS Y
0OBSACHEHMS YCTOWYMBOCTU U PEAKLMOHHON CMOCOGHOCTU HEOPraHUYecKux U
OpraHUYecKMX BELLECTB, YCOBUA M BOSMOXHOCTY MPOTEKaHWSI BUOXMMUYECKUX
MPOLIECCOB, MPEBPALLEHUIA IeKAPCTBEHHBIX BELLECTB B OpraHusme. Moatomy Ma-
Tepuan [JaHHON TeMbl COCTaBSET OCHOBY [/ YCBOEHMsSI MaTepuana BCeX MNo-
CMeAyHoLWMX 3aHATUIA Kypca HEOpraHMYeckolm XUMUM, a Takke A/ U3yuyeHus
OpraHWYecKom, (M3NYecKon, KONNOUAHOW, 6ronornyeckor M dapmaieBTude-
CKOM XUMMW, TEXHOMOTUM NIEKAPCTB Y APYTUX CMELMaibHbIX AUCLMMIVH.

Meamko-6ronoruyeckoe 3HayeHme: TepmoavHamuvKa SIBSETCS TeOpeTu-
Ueckoii 6a3oii COBPEMEHHOI GMO3HEPTeTUKM - HayKW, U3yYatoLLeil 3aKoHOMep-
HOCTW HaKOM/IEHVS, XPaHEHWSI U UCMO/b30BaHWS SHEPTUMN XUBLIMI CUCTEMAMU.

IMOCKONbKY M3MEHEHME SHEPTUM He 3aBUCUT OT MyTW NpoLecca, a TO/bKO
OT Ha4a/lbHOr0 M KOHEYHOr0 COCTOSIHWUSA CUCTEMbI, MO3TOMY HET Heo6XOAMMO-



CTU 3HaTb BCErfa UCTUHHbIA MeXaHW3M peakLuii, NPOUCXOASALLMX B XKMBbIX Op-
raHmsmax (knetkax). MoXHO WX MOAENMpPoBaTb BHE OpraHMaMa. Tak, Ha Mo-
[eNbHbIX OMNbITax, C MOMOLLBI TEPMOAMHAMUYECKMX PacyeToB yAanock yCTaHo-
BUTb, YTO MPWU MHOTOCTAAUAHOM NPOLIECCE OKMCNEHMS NMTATENbHbIX BELLECTB B
OpraHu3Me BbIENseTca Takoe XKe KOMMYECTBO 3HEPruu, Kak W MpyU KX Hermo-
CPefCTBEHHOM CXXWraHUW BHe OpraHvMsma. 3TO MO3BONSET YCTAHOBUTb CBS3b
MEXY KanopWHOCTbI0 MWLM U paboTOCMOCOOHOCTLIO OpraHnW3ma, YTo NeXUT
B OCHOBE HayuyHoii ameTonorum. MopaenvpoBaHne PasiMuHbiX BUOXMMUYECKUX
MPOLIECCOB MOXHO OCYLLECTBMATL M NPY TeMMepaTypax, OT/IMYALOLMUXCS OT TON,
NP1 KOTOPOI OHWM NPOTEKatoT B OPraHu3me, W WCMOMb3ys COOTBETCTBYHOLLME
YPaBHEHUS TEPMOAMHAMUKIA MOXHO MEPEeCcUNTaTb U3MEHEHWE 3HEPTUN B pearb-
HbIX YCNOBUSIX.

TepMOXMMMYECKME WCCeAoBaHNS! MPOLECCOB OKWCMEHWUS  Pa3fMYHbIX
MPOAYKTOB B XMBbIX OpraHn3Max Heo6XoAuMbl He TOMbKO /1 U3YUYeHUs Mexa-
HW3MOB MPeobpa3oBaHUA Pa3IMYHbIX BELLECTB B 3HEpruto. CpaBHEHWe 3Hepre-
TUKN 3[0POBbIX M 6OMbHbIX KETOK MO3BOAET pa3paboTaTb paHHHO AuarHo-
CTMKY Pa3nnyYHbIX 3a00/1EBaHUIA U KOHTPO/b 3a UX TeYeHueM. 3aboneBaHUsA Ye-
NOBEKa BCErAa COMPOBOXAAIOTCA M3MEHEHWEM 3HaYeHWUli TEPMOANHAMUYECKNX
napameTPOoB, XapaKTepU3YHLWMX AaHHbIi OpraHn3m B HOpMe. TaK, BO3HUKHOBE-
HWe 1 NpoTeKaHMe 3ab60N1eBaHUIA COMPOBOXAAETCS YBEIMYEHWMEM 3HTPOMUN CUC-
TeMbl. YBeNMYEHNE SHTPONUM OTMEYEHO TAKXKE MPU PasBUTMI NMPOLIECCOB pere-
Hepauuy 1 3MOproreHesa.

Mp1MeHeHMe 0CHOBHbIX 3aKOHOB TEPMOAMHAMUKI MO3BONSIET YCTaHOBUTb
cneunguyeckne 0co6eHHOCTY XUBOW NPUPOAbI, MPOrHO3MPOBaTb HarpaB/eHne
CaMOMNPOU3BO/ILHOIO NPOTEKAHWUS MPOLECCOB B OpraHvW3me U UX rnyouHy B 3a-
BMCUMOCTM OT YCMOBUIA, MPeAckasaTb BO3MOXHOCTb Y4acTUs TOFO WM MHOTO
NEKapCTBEHHOT0 BELLECTBA B HY)XHOI peakuun, NpoTeKatoLlein B Guonormye-
CKOI1 cpefge, 1 COOTBETCTBYHOLLMX GMO3IHEPTrETUHECKMNX U3MEHEHUSIX.

3HaHVe TePMOAMHAMMYECKNX 3aKOHOMEPHOCTEN 1 YMEHNE X NPUMEHSATb
[NS1 peLeHnsi KOHKPETHbIX MPaKTUYeCKMX BOMPOCOB HEOOXOAMMO A/151 U3YHEHNSs
nocneayroWwmx pasaenos JaHHOTO Kypca (XMMUYecKasi KWHETKa U paBHOBECHE,
Teopumsi pacTBOPOB), a TAKXe ANA M3yHeHUs PU3NYECKON N KOMNOWMAHON XUMUN,
6MOXMUK, (N3NONOTUN W APYTUX MEANKO-O6MONOTMYECKUX AUCLMMNIIUH.

MHorne 61MOXMMMYECKIE NMPOLECCHI B OpraHW3Me MOXKHO paccMaTpuBaTb
KaK 0bpaTuMble NO HanmpaB/ieHWO peakumn. Cpean HWX TaKuMe >KU3HEHHO-
Ba)KHble MPOLECCHI, KaK CBA3bIBaHWE FeMOr/IobMHOM KMCNopoAa, MepeHoc ANOK-
cuaa yrnepofa M TpaHCMOPTHasA ponb GeKOB, TMAPOAM3 YHUBEPCAIbHOMO UC-
TOYHMKA 3HEpPruM Ans opraHmsma - AT® u ap. 3Has KOHCTaHTy paBHOBECUS
MOXKHO JAaTb KauyeCTBEHHYH) OLEHKY HamnpaBieHUss MHOrMX OGUMOXMMUYECKMX
npeBpaLLeHnin B opraH1M3me 41 MeAULMHCKOM AnarHoCTUKK. B coOTBETCTBUK C
npuvHumnom Jfle-Lllatenbe MOXHO MPOrHO3MPOBaTb MHOMME HapyLUeHWUs B opra-
HW3Me, BblI3blBaEMble M3MEHEHVWEM TemnepaTypbl, AABNEHUS W KOHLEHTpaumn
MeTabo/MTOB; PerynmpoeaTb MHOTME OGMOXMMUYECKME U (DU3MONOTNYECKME
npouecchbl. B 4acTHOCTW, NMOHMMATb BAMSIHNE U3MEHEHWIA NapLManbHOro Aaene-



HVS KVC/IOPOfa Ha MPOLIECC MEepeHoCa ero B OPraHn3Me; CMeLLeHne paBHOBECUI
6yepHbIX CMCTEM Ha NOCTOSHCTBO PH GMOMOrMYECKMX XXUAKOCTEN W TKaHei;
[eicTBYE pafMOaKTMBHOIO MOHA CTPOHLUS, CBA3AHHOE C PaBHOBECHBIM MpOLiec-
COM 3aMeLLEHNS KaNbLUsi - OCHOBHOTO KOMMOHEHTa KOCTHOM TKaHW - Ha CTPOH-
LIMIA.

M3yueHre Tembl Heobxoaumo Oyayliemy apMaleBTy [/ YCMELIHOro
YCBOEHUS MHOTUX BOMPOCOB GUOXUMUU, (hapMakonoruu, usmonorum, papma-
LIEBTUYECKOWA XUMMMN.

3HaHMe 3aKOHOMEPHOCTEW M MEXaHU3MOB MPOTEKAHWS XUMUYECKUX pe-
aKuWid, SBASIOLIMXCA MPEAMETOM W3Yy4YeHUs XUMUYECKOW KUHETUKM, UMeeT
60/1bLIOE NPAKTUYECKOE 3HAYEHME, MOCKO/BbKY B XXUBbIX OpraHM3Max npoTekaet
MHOXECTBO XMMUYECKMX peakuuil. Ha ocHOBe 3aKOHOMEPHOCTER XUMUYECKOMN
KUHETUKM U TEPMOAMHAMUKN MOXHO'MPOrHO3MpoBaTh MPOTEKaHUe BO BPeMEHM
OMOXMMUYECKUX MpeBpalleHnit. Bce 6UOXMMUYECKUE peakLvy  SIBASKOTCA
CNOXHbIMK. TpaKTUYeCKn BCe MpOLECChl MeTabonm3Ma sBASKOTCA NocnefoBa-
TeNbHbIMU peakuuammn (Hanprmep, MeTabosusM FIoKo3bl 1 Ap.). MepokcuaHoe
OKUC/IEHVE NNMUAO0B NMPOTEKAET MO MEXaHU3MY LIEMHbIX peakuuii. B pesynbtare
COMPSHKEHMS C MpOLeccCaMn MeTaboMMUECKOro OKUCIIEHUS T/IOKO3bl OCYLLECTB-
nseTcs 60/bLIMHCTBO GMOXMMUYECKMX MPOLECCOB B OpraHuame. doToxummue-
CKAMU peakLysiMi SIBSIOTCS MPOLIECChI, Nexallyie B OCHOBe Ae/CTBNS 3pUTeb-
HOro aHa/sM3aTopa M Npy 06pa3oBaHWK 3arapa Koxu. BaHO 3HaTb U BAWSHME
Pa3/IMuHbIX BHELUHUX BO3A4ENCTBMIA Ha CKOPOCTb METaboMMUECKUX MpeBpalLie-
HUIA.

Oco6bli MHTEpeC AN MeAUKOB MpeACTaBMseT U3yYeHWe KUHETUKU ep-
MEHTaTVBHbIX PeakLUMii, MOCKOMbKY MpaKTUYecKn BCE peakuunm B OpraHu3Me
MPOTEKAOT C y4yacTMeM GMONMOTMYECKUX KaTam3aTopoB-PEPMEHTOB; KPOMe TO-
ro, (hepMeHTHbIe Npenapatbl UCNOMbL3YHTCA B Tepanum MHOMMX 3a601eBaHuiA.

CKOpOCTbIO peakLuii, NPOXOAALLMX B OpraHu3me, B 3HaUUTENbHO CTene-
H 06YC/OBNEHO [ENCTBME Pa3fUYHbLIX NEKAPCTBEHHBLIX BeLecTB. Mpu XpaHe-
HUM NeKapCTBEHHbIX MPEenapaToB MPOTEKAOT XUMUUECKME peakLuu, CKOPOCTb
KOTOPbIX OMpeaensieT CPOK FOAHOCTU ekapcTB.. MeanuuHeKas AucUMnInHa
"(hapMaKOKMHETUKA" WM3y4aeT 3aKOHOMEPHOCTW BCACblBaHUS J1IEKAPCTBEHHbIX
BELLECTB B KpOBb, pacrpefiesieHns Mx Mo opraHaMm W TKaHam, MeTabonusma v
BblBeleHUs M3 opraHu3ma. C 3TON Le/blo Yepe3 onpefeneHHble WMHTepBaslbl
BPEMEHW OMpejensitoT COfiepXKaHne NeKapCTBEHHbIX MpenapaTtoB M MX MeTa6o-
NNTOB B PasfINYHbIX BUONOTMUECKMX XUAKOCTAX U OpraHax opraHusma. Ha oc-
HOBaHUM TaKUX AaHHbIX OMPEefenstoTcs [03a W PEXUM HasHauYeHUs, a TaKxke
TOKCMYECKOe [eNCTBME NEKapCTBEHHbIX BELLECTB U APYrUX OGMONOTMYECKV aK-
TUBHbIX BELLECTB.

BaxxHbIM 19 OyAyLLero npoBu3opa ABASETCA M3y4YeHue XUMUWM GUoreH-
HbIX 3/1EMEHTOM. B opraHu3Me 4enoBeKa S-3/1eMeHTbI NPUCYTCTBYIOT B BUE Ka-
TUOHOB, KOTOpble HAaXOAATCA B rMApaTUpPOBaHHOM COCTOSIHUM, a Yallle - B BUAe
LEeHTPa/IbHbIX  aTOMOB  CIOXHbLIX ~ KOMMMIEKCHbIX COeAUHeHWA. Takue -
3NEMEHTbI, KaK BOLOPOA, HaTpWii, Ka/nii, MarHwii, Kanbuuidi SBISAIOTCA BaXKHel-



UMMM BUMOTEHHBIMY Makpo bleMeHTamu. 3MeHeHMe cofepXaHWsi UOHOB 3TUX
3/1eMEHTOB B OpraHv3Me BbI3bIBaeT HapyLUeHWe MPOTeKaHUs GUOXUMUYECKUX Y
(hU3MONOrMYECKMX MPOLLECCOB, MOITOMY BaXHO U3y4eHue B6UON0r1MUYecKor ponu
KaXKA0ro s-s/eMeHTa. B MeauLuHe LUMPOKO MPUMEHSIOTCS NIeKapCTBEHHbIE Npe-
napaTtbl, B COCTaB KOTOPbIX BXOASAT S-3/1EMEHTbI. 3HaHWS O BGUOreHHON ponu s-
3/1eMEHTOB U UX COeAUHEHWUI ByayT MCMOMb30BaTbCs B JabHEALeM Mpu U3y-
YEHUU Kypca GMOMOrMYecKOin XMMuK, (hapMakonornm, HoOpMasbHOW U nartoso-
rMYecKoin gmsnonoruum.

W3 s - 371eMeHTOB B OpraHu3Me YesioBeka cofepxarcs MoHbl; Nat K+
Ca2+, Mg+ OHu y4yacTBYOT B CO3AaHMN GY(epHbIX CUCTEM OpraHu3ma, obec-
NeYyeHMn HeobX0AMMOro OCMOTUYECKOro AaBfieHUs, BO3HUKHOBEHUWN MeMOpaH-
HbIX MOTEHLMaN0B, B Nepefadve HepsHbIX UMNynbcoB (Na, K), cTpykTypoobpa-
3oBaHumn (Mg, Ca).

K 3aHATWIO HEOOXOAMMO:
1. U3YUNTb cnepytome nporpammHble BOMPOCHI:

1 KopnyckynspHO-BONHOBbIE CBOWCTBA MUKPOYACTUL,. YpaBHeHUe ae-Bpoiins.
MpuHUMN HeonpefeneHHOCTU. DNeKTPOHHOe 061ako. BonHoBas (hyHKUMA.
YpasHeHuve LpeauHrepa.

2. KBaHTOBaHWe 3Hepruy B CUCTeMax MUKpoyacTuy. KBaHTOBble yWcna: rnas-
Hoe, opbuTanbHOe, MarHUTHOE U CMIMHOBOE.

3. EMKOCTb 1 MOPSAAOK 3anofiHEHMs 3N1eKTPOHaMU YPOBHE 1 NOAYPOBHeN, op-
6uTaneit. MpuHumn Maynu. MpuHUMN HauMeHbLLUER aHeprun. MpaBnno XyH-
Ja.

4. 3neKTPOHHbIE (HOPMY/bl U 3NEKTPOHHO-TpafryecKme CXembl aTOMOB.

5. TMepuogunyeckuii 3akoH [./.MeHngeneesa v ero TpakTOBKa Ha OCHOBaHMM CO-
BPEMEHHOI TEOpUM CTPOEHUS aTOMOB. [eproanNYeCcKnin 3aKOH 1 3aKOH MaTe-
PUaNUCTNYECKON AUANeKTUKMN.

6. CTpyKTypa Mepuogmu4eckoil cMCcTeMbl 3/1EMEHTOB: NMepuoabl, Fpynmbl, cemeii-
cTBa. S-, p-, d-, f-knaccuurkaums aneMeHTOB.

7. Meproanyeckunii XapakTep M3MeHeHUs CBOMCTB aTOMOB 3/IEMEHTOB (paguyc
aToma, SHeprusi MOHM3aLuuK, 3Hepra CPOACTBA K 3/IEKTPOHY, OTHOCUTE/bHAsA
3NeKTPOOTPULIATENILHOCTL) M MEPUOANYECKUIA XapaKTep U3MEHEHWs CBONCTB
MPOCTbIX BELLECTB, r'MAPWAOB N OKCUAOB.

8. BHYTpeHHsAs 3Heprus v sHTabnus. VX n3mMeHeHne B 3K30- M 3HAOTEPMUYe-
CKMX peakumsix. 130X0pHbIA, 1306apHbIii TeNI0BON 3(MeKT.

9. 3akoH lNecca. CTaHAapTHblE 3HTaLNUM 06PA30BaHNSA U CrOpaHWUs BELLECTB.
TepMOXMMUYECKUI pacyeT XMMUYECKMX PeakLuii, NpPoLEeccoB pPacTBOPEHWUS,
rmgparauuu, guccouuaumm.

10.9HTponuA. YpasHeHue BonbumaHa. W3MeHeHWe SHTPOMUM B peakuusXx.
CraHfapTHas aHTponus.



11 N306apHO- M30TEPMUYECKMIA NOTEHLMan (3Heprus nb6ca) u ero N3MeHeHue
B peakuuax. CTaHAapTHble N3MeHeHWA aHeprum Me6ea.

12 Kputepun caMonpon3BONLHOrO MPOTEKaHWs MpoLeccoB. TepMoguHaMuye-
CKas YCTONYMBOCTb XMMUYECKNX COEANHEHNIA.

13. CKOpOCTb XMMUYECKUX peakLmid, CpefHss 1 MrHOBEeHHas ckopocTu. dakTo-
pbl, onpeaenstoLme CKopocTb NPOLLECCOB.

14.3aBUCMOCTb CKOPOCTWU peakumy OT KOHLEHTpauuy (3aKOH Ae/CTBYHOLLMX
Macc). MOHATME O KOHCTaHTe CKOPOCTU peakLyu.

15.3aBMCMMOCTb CKOPOCTY peakuum OT TemnepaTypbl (YpaBHeHWe AppeHnyca),
3HEeprva akTuBaLuu.

16.06paTMble M HEOOPATUMblE XUMWUYECKME peakumy UM COCTOSIHUE XUMUYe-
CKOro paBHOBECHS.

17.3aKOH XMMMYeCKoro paBHOBecKSs. KOHCTaHTa XMMWUYECKOro paBHOBECUS 1 eé
CBA3b CO CTaHAapPTHLIM M3MeHeHMeM 3Heprm Mmb6ca npoLecca.

18.MpuHumn Ne-Latense-bpayHa.

19.0CHOBHbIe NOMIOXEHNS METO/A BaNEHTHbIX CBSA3EN.

20.XapaKTepucTmKa XMMUYECKON CBA3W: A/IMHA, NOMSAPHOCTb, 3HEPrUs CBS3N.
HacblLaeMocTb ¥ HanpaBneHHOCTb KOBA&/IEHTHOM CBSA3W, MakKCUMabHas KO-
Ba&/IEHTHOCTb aTOMOB 3/1EMEHTOB.

21.0O6pasoBaHue 0 1 A-CBA3M.

22. mbpuamsaums aTOMHbIX opouTaneil.

23. MeTog MONeKyNsipHbIX OpbuTasel, ero 0CHOBHbIE MOOXEHNS.

24.S-3neMeHTbl. O6LLas XapaKTepUCTUKa aTOMOB S-3/1eMEHTOB.

25.Bogopof, nepokcuz BOZOPOAR: NOMyYeHWe, (U3NYECKME U XUMUYECKME
cBo¥icTBa.

26.3nemeHTbl rpynnbl 1A, O6was xapakTepucTuKa. BakHellmne coefnHeHUs:
OKCWfbl, TMAPOKCUAbI, COMU, NEPOKCUabI, rMAPUAbI, aMmabl.

27.9nemMeHTbl rpynnbl MA. Ob6Las xapakTepucTmka. BakHeiwne coegnHeHUs:
OKCWfbl, rmapokKcuapl, conu. XXecTkoCTb BOAbI.

28.TexHuKa 6e30MacHOCTH, Npasnna paboTbl B labopatopun (MHCTPYKTax).

2. PEWUNTb 3agaum Nel2-15 (cm. Bonpockl gis CaMOKOHTPONS).
3. NMOoArOTOBUTBLCHA K BbINOAHEHUO NabopaTOPHON  y4yebHo-
nccneaoBatTenbCKov paboTbl «3neMeHTbl 1A 1 MA rpynn 1 nX COeaNHEHMS».

Nutepatypa: [1] JleKumoHHblA MaTepuan; [2] MavHka H.J1. «O6Lwas
Xumusi», 1980-88 rr,, rn. M, LW u VI; ra. 1V, XI, XVII (88197-199), XIX
(88209-213); [3] AxmeToB H.C. “O6bLias 1 HeopraHuyeckas xumus”, 1981 r.,
yactb 1, pasgen 1, rn.1-3, pasgen V, rn.1-4; pasgen I, rn.1-4, yacte M, pasgen
M, rn.2(81), rn.7-8.
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BOINPOCHI A4J/1A CAMOKOHTPOJIA
nogroToBJ/IEHHOCTU K 3AHATUIO:

1 B 4em CYWHOCTb NOHATUI «3/1EKTPOHHOE 06/1aK0», «OpbuTaib»?

Ha3oBWTe KBaHTOBbIE YMCNA U OOBACHUTE UX B3aMMOCBS3b.

3. HanuwwTte anekTpoHHble opmynbl atomoB H, Li, B, N, K, Sc, Cr, Ba, Hg.
Knaccugmympyiite (s-, p-, d-, f) aTn anemeHTbl.

4. HanuwimTe 3neKTPOHHbIE (HOPMY/bl MOHOB:

a) Nat, Al3; 6) Zn2+ Hg2+; B) Bi3', Sh3+

5. CpaBHUTe paguycCbl aTOMOB, MX 3HEPrvW WOHM3aLMK, ONpefenuTe B pagy
npocTbIX BewecTs Be, Mg, Cs, Li, P, S, Se Hanbonee cunbHbIiA;
a) BOCCTaHOBWTESb; 6) OKUCAUTEND.

6. [atb onpefeneHns MOHATWIA: TenaoBoi 3gdeKT peakyun, Tensota 06paso-
BaHVA U TennoTa CropaHva BELLECTB, 3K30- W 3HLOTEPMUYECKME NPOLECCHI.

7. Mouemy TennoBble 3M(eKTbl peakunii HeTpanM3aLMyM CUbHBIX KUCIOT
CWIbHBIMY OCHOBaHWSIMW OIMHAKOBbI, @ CNabbIX KACNOT - pasinyHbI?

8. Paccuntath AG® peakuuy OKUCMEHWA TNIOKO3bl. FBMSAETCA NN 3Ta peakums
CaMOonpou3BO/IbHON B HallleM opraHu3mMe?

CeHI6(p) +602(r) —6C02(r) + 6HD ()
AG°® maabi= -914,54 k/Monb.

9. OueHNTE KaYeCTBEHHO (>, <, = 0) N3MEHEHWE 3HTPOMUK B PeaKLMsX:

1) CO2(r) + HD (k) «» H2C03(p);

2) CH3COOH (p) <>CH3COO (p) + H+(p);
3) H2COs3 (p) <- HO (k) + C02(p);

4) Ca3(P04)2(1) ~ 3Ca2+(p) + 2PO,,3(p);
5) Hb (p) + 0 A1) <*HbO2 (p).

10. HanucaTb BblpaXXeHue CKOPOCTU XMMWYECKON peakuuu, NPOTeKalowmx Me-
Xay: a) BOAOPOAOM M KWCMOPOAOM; 6) a30TOM ¥ BOAOPOAOM; B) OKCMAOM
azota(l) n kucnopogom.

11. KakoB (pM3NYECKMIA CMbICNT 3HEPrM aKTuBaUuMM peakunm? Kakas 3aBuUCK-
MOCTb MEXY CKOPOCTbIO peakLMy 1 BENMUYMHOM 3HEPrUM aKTUBaLmun?

12. BbluucnnTe CTaHAapTHYIO 3HTanbnmio obpasoBaHma ([H%8 Gsi>) caxapossbl,
€C/IN U3MEHEHVe CTaHAAPTHOW SHTaNbMUM peakuum

C|2H20u + 120: = 12C02+ 11HD ()
paBHO -5648 K[k, a cTaHAapTHbIE 3HTa/IbNUKM 06pasoBaHus CO02u HD ()
COOTBETCTBEHHO paBHbl (Kpk/Monb): -393,51 1 -285,84.
(OTBeT: -2218,36Kx/MOb).

13. TemnepaTypHbIii KO3MHULMEHT CKOPOCTU HEKOTOPOI peakuum paseH 3. Bo
CKOMbKO pa3 M3MeHUTCS (YBEMYUTCA WM YMEHbLUMTCA) CKOPOCTb 3TOM pe-

N



akuun: a) npu yBennyeHun Temnepatypbl ¢ 50° o 90°C; 6) npy NOHWKEHWN
Temnepatypsl ¢ 80° go 30°C?
(OtBeT: a) yBennumtcs B 8L pa3; 6) yMmeHbLINTCA B 243 pasa).

14. KoHcTaHTa ckopocTy peakumm 2N2D —+2N2+ 0 2 npyu HEKOTOPOi Temnepa-
Type paBHa 5*10'4 n*monb'|,MnH‘|. HauanbHas KoHueHTpauus bED pasHa
3,2monb/n. OnpefenuTe CKOPOCTb Peakuun B Ha4a/lbHbIA MOMEHT BPEMEHU 1
B TOT MOMEHT, Korfa pasnoxutca 25% N3JD.

(OtBeT: 51,2* 10'4 1 28,8*10)4 MONbMY *MUH']).

15. KoHcTtaHTa paBHoBecus peakuymm N2 + 3H3 <-»2NH3 pasHa 0,1 npu 673 K
PaBHOBECHbIe KOHLIEHTpaLuu (Mosb/f) BOAOPOAA M aMMUaKa COOTBETCTBEH-
HO paBHbl 0,6 1 0,18. BbluncIMTe HayYalbHY0 M PABHOBECHYHO KOHLIEHTpa-
LMK a30Ta, eC/IN HaYasbHas KOHLEeHTpaums NH3pasHa Hy/io.

(OtBet: 1,59 1 1,50 monb/n).

16. CdhopmynmpyiiTe OCHOBHbIE NONOXeHUst MeToda BC.

17. Kakyto MakcvMa/bHY0 KOBa/IEHTHOCTb U MakCUMasbHOe KOOpAMHaLMOHHOE
YMCI0 MOTYT UMETb B COEAUHEHUSX:

a) aTOMbI 3/1IeMEeHTOB BTOPOro nepuoga- B, C, N;

6) aTOMbl 3N1eMEHTOB TpeTbero nepuoga- Al, P, Si?

OTBeT 060CHYiTE.

18. Kak n3meHsercs:

a) NONSPHOCTb;

6) NoNsipU3yeMocTb;

B) [/IHA W NPOYHOCTb CBA3M B pagy monekyn HF, HC1, HBr, HI?

19. NS Kakux 13 HUWKENepeumc/ieHHbIX BELLECTB [OMKHO 6biTh XapaKTepHO 06-
pasoBaHuWe BOAOPOAHON CBA3M:

a) HF, HC1; 6) HXO, NH3 CH4; B) NaH, MgH2, H2?

20. W306pa3nTe cxemy MepekpbIiBaHWUS 3MeKTPOHHbLIX 06/1aKoB Mpy 06pa3oBaHUM
moniekyn H2 C12, HC1, H2S, SC12. YkaxuTe CTereHb OKWUC/IEHUS N BaJIeHT-
HOCTb Cepbl B iBYX NOCMeAHUX MoneKynax. OTBET 06bsiCHUTE.

21. TpuBeauTe NpUMepbl MONEKYN C rmopuansaumeil aToMHbIX opbuTaneli LeH-
TpanbHOro atoma sp, sp2 sp3, spA’ 1 sp32 Kakosa NpocTpaHCTBEHHAsA KOH-
(hurypaums aTux Monekyn?

22. YxaxuTe TMn cBsisu B cnegytowmx sewectsax: HF, CI2 NaCl, HD, S8 HZS,
KF. OTBeT 06bACHUTE.

23. TMoyemy HX 2 MOXeT ObITb 1 OKUCAUTENEM, WU BOCCTaHOBUTENEM? [Mpusean-
Te NPUMEPbI TaKUX peakLmid.

24. B peakuum C KakvMu 13 coeguHeHnii HAD 2 npossnseT:

1) KUCNOTHbIE;
2) OKWUCNUTE/bHbIE,
3) BOCCTaHOBWTE/IbHbIE CBOMCTBA:



a) H2S04; 5) Ba(OH)2 B) KI; r) Cl2

25. Cdopmynupyiite 3aKOHOMEPHOCTM U3MEHEHUS PaCTBOPUMOCTM B BOAE U KM-
CMIOTHO-OCHOBHBIX CBOWCTB OKCWUAOB W MMAPOKCUAOB S-METAN/0B:

a) B rpynne; 6) B nepuoge.

26. Kakue XMMWYecKMe Mpouecchbl NPOUCXOAAT € FMApPOKapboHATOM HaTpus U
OKCUAOM MarHus B XXenyfke uyenoseka? [ns 4ero cnefyeT NPUMEHSATb 3TU
BeLLecTBa?

27.V13BeCTHO, YTO COeAnHeHMs 6apus SA0BUTbI. YeM 06BbACHWUTL B TaKOM Cllyyae
npumeHeHne BaS04 npu peHTreHockonuu XXKT?

28. BbINoMHWTE CreaytoLye npespaLLeHns:

Na20 2
7
a) Na — NaH — NaOH ->Na2T03—NaHC0,->Na2C03
N J 1
NaNH2 NaOH NaNO03

6) BeO-»Be(OH)2—BeCl2—BeOHCIl—Be(OH)2—BeO

1
Na2[Be(OH)4—BeS04—-BeC03—BeO

B) CaCl2—-CaC03—Ca(HC03)2—-CaC03

r) Na2d 2—»H2 2—*02
4
H2
29. Tloyemy LLeNOYHble MeTa/bl Kak BOCCTAHOBUTENWM He MPUMEHSIOTCA A1d
MOMyYeHUst MEHee aKTVBHbIX MET/IIOB U3 BOAHbLIX PacTBOPOB UX CONeEn?
30.Yem 06BACHUTL Pasnuunsa B3aMMHOIO PacnofioXeHUs LLEeoYHbIX MeTasI108 B
psagy CTaHAAPTHbIX 3/MEKTPOAHLIX MOTEHUMAN0B METAI0B U B Nepuogunye-
CKOW cMCTeMe 3/1eMEHTOB?
31.Ckonbko rpammoB cofbl Na2C 03 Hago npubasnTb K 30 N1 BOAbl, YTOObI YCT-
paHUTb 06LLYHO XECTKOCTb BOAbl, PaBHYtO 4,64 M MO/b 3KB/M.
(OtBerT: 7,38 1).
32.Yemy paBHa Maccosas fond H2) 2B pacTtBope, eciiv Npy pasnoxeHUu nepok-
cuaa Bogopofa, cofepxatierocs B 200 r aToro pactsopa, Bblgenunoch 5,6 n
Kucnopopga (y.H.)?
(OtBeT: 8,5%).



YyebHo-nccnepoBatenbckasa pabora (YVPC):
«3nemMeHTbl 1A 1 TA rpynnbl U UX COeAUHEHUA»

OnbIT 1 MNMony4yeHne Bogopoaa:

a) Mpun B3aMMOAENCTBUM LNHKA U KUCNOT bl

BbinonHeHWe paboTbl. MNomecTuTh B NPOBUPKY 5 Kanesb 2 H. pacTsopa
CO/MSIHOW KWCMOTbI M KYCOYeK LHKa. 3aKpbITb OTBEPCTVE NPOGUPKM MPO6KON €
0TBO/AHOI TPY6KOW (KOHUYMK OTBOAHOI TPYOKM AO/MKEH ObITb OTTAHYT).

Korga peakums B npobrpke MOWAEeT JOCTATOMHO 3HEPTUYHO, MOABECTU K
KOHUVKY OTBOJHOM TPYOKM rOpSILLYHO CMIMUKY U MOMKeUb BbIAENAOLMIACA ra3.

3anucb AaHHbIX OnbiTa. HanucaTb ypaBHeHVe peakuun nonyyeHus BO-
fopoga. YTo ABMseTCa okucnuTeneM B AaHHOM npouecce? MOoXxHO v ans no-
NyYeHNs BOLOPOJA W3 CONSHOW KMCNOTbl 3aMEHWUTH LMHK /1H00bIM ApYrUM Me-
Tannom? loayunTca v BOAOPOL NPV B3aMMOAENCTBUAN LHKa W pa3basfieHHON
CEePHOIN KUCNOTbI, KOHLEHTPUPOBAHHOW CepHOI KMUCNOTbI? HanucaTb ypaBHeHWe
peakLun ropeHns BOLOPOa.

6) Mpwu B3aMMogeNCcTBUN aNlOMUHUS CO LLENOYbH

BblinonHeHne paboTbl. MOMECTUTb B LUIMHAPUYECKYIO MPOGUPKY 5 Ka-
nenb 2 H. pacteopa KOH 1 Kycoyek antoMUHUSA. 3aKpbiTb OTBEPCTUE MPOGUPKY
NPo6KOI C 0TBOAHOW TPYOKOW. MoAHECTM K OTBOAHOM TPY6Ke ropsilLyto CrNYKY
M NOJYKeYb BblAeNstoLLMiAca ra3. HanucaTb ypaBHeHWE peakuun B3aMMOAEWCT-

BUA a/TIOMUHWA CO LLENM0Yb0 B NPUCYTCTBMX BOAbI C O6pa3OBaHVIeM BoAopoaa u
TeTparnapoKCcoa/1lOMMUHaTa Kans.

OnbIT 2. OKMCNUTENbHBIE U BOCCTAHOBUTE/bHbIE CBOCTBA NEpOKCKaa Bo-
aopoza.

a) OKuCneHve noanaa Kanus

BbInonHeHWe paboTbl. MoMecTuTb B NPoGUpPKY 3-4 Kaniu pacTBopa 1o-
anaa Kanvs, 1 Kano 2 H. pacTBopa CepHoii KMCnoTbl W 1 Kanno 3%-Horo pac-
TBOpa Nepokcuaa Bogopoda. HabnogaTh W3MeHeHVe LiBeTa pacTeopa. s Ka-

KOro BelLieCTBa XapakTepHa MOsBMBLLIASACS OKpacka? HanmucaTb ypaBHeHWe pe-
aKLMK.

6) BoccTaHoBneHve nepmMaHraHaTa Kanus

BbinonHeHne pa6oTbl. B npobupky BHecTu 3-5 Kamenb pacTBopa
KMn04 n 2-3 kanam 2 H. pactBopa H->S04. 3atem fo6asuTb 3-4 Kanm 10%-
HOro pacTBopa nepokcuga Bogopoda. Kakoli ras Bblgensietca? Kak usmeHnnach
CTeneHb OKUC/EHWS MapraHua? Hanwcartb ypaBHeHWe peakumn, CAeNaThb BbIBOA.



OnbIT 3. B3auMopelicTBUE MarHusi ¢ KMCIoTamu.

BbinonHeHWe paboTbl. B ABe Npo6bUpKX ONyCTUTb N0 HEBOMbLLOMY Ky-
COYKY MarHueBOl neHTbl. B ofHy nNpobupKy 406aBWUTb HECKO/LKO Kamesb 2 H.
pacTBOpa X/10pOBOAOPOAHON KUCNOTbI, B APYTYH - TaKoe Xe KOMNYECTBO 2 H.
pacTeopa a30THOW KWCMOTbI.

3annck faHHbIX oMnbITa. UTO0 MpoMCcXoamT ¢ MarHuem? Kakoii ras Bbige-
NSIeTCS: a) NpW B3aMMOAENCTBUM MarHus C X/10pPOBOAOPOAHONA KMCnoTol; 6) ¢
a30THOI KUCMOTON?

HanwcaTb ypaBHEHUs peakuuii.

OnbIT 4. Tony4yeHre rMapoKcnLa MarHus 1 ero pacTBopeHne B KUCOTE U
B CO/IAX aMMOHWUSA.

BbinonHeHne paboThbl. BHecT B ABe Npobrpku Mo 3 Kanau pactsopa
COMN MarHus 1 B KAyt M3 HWUX [06aBuTb Mo 4 kanam pacteopa NaOH. B og-
HY M3 NPO6MPOK, MOMELLNBAA COLEPXKMMOE CTEKNSAHHOW Nanoukoi, NpubaBuUThb
Mo Kannsim 2 H. pacTBOP X/I0POBOLOPOAHON KUCMOTbI 4O MOMHOr0 PacTBOPeHUst
ocagka. lMpubasnas KWCNOTY, OTCUMTBbIBATb UMUCNO [06aBnsieMblX Kanenb. B
[pyroii nMpobupKe TakUM e crnocoboM (MOMeLUVBas CTEK/SIHHOM MaslouKoi U
cuuTas fob6aBnseMble Kanauv) pacTBOPWUTL OCafO0K FMAPOKCUAA MarHus B 2 H.
pacTBope x/nopuaa aMMOHUA. B KakoMm criyyae Ana pacTBOpeHMs ocagka noTpe-
60Basioch 6OsbLLEE KONMYECTBO PeaKTunBa?

3anucb fJaHHbIX OnbiTa. HanucaTb ypaBHEHUS peakuWii: nonyyeHus
rMOPOKCKAA MarHus 1 ero pacTBOPEHWS! B KUC/IOTE U B PACTBOPE COMM aMMOHWS.

Monb3ysicb NpaBWIOM MPOM3BEAEHUS PacTBOPUMOCTU, OOBACHUTL pac-
TBOPEHMWe MMApPOKCKUAa MarHis B X/1I0puae aMMOHUS U B X/10POBOAOPOAHON Ku-
cnote. B Kakom peakTvBe pacTBOPEHWE MMAPOKCUAA MarHvis UAeT flerye: B X/10-
POBOZOPOAHONM KUCMOTE MW B pacTBOpe X/iopuaa aMmMoHus? Mouemy? PacTBo-
puTCS N rMAPOKCUA MarHus npu fobasneHnn: a) (NH4)2504, 6) KC1?

OnbIT 5. Kap6oHaT 1 rugpokapboHaTt KanbLms (AeMOHCTPaLVOHHbIN).

a) MonyueHue kap6oHaTa W rmgpokap6oHaTa KanbLns

BbInosiHeHMe paboTbl. HanonHWTL Npobupky Ha 'J1eé o6bema K3BECTKO-
BOVi BOAOM M MPOrycKaTh B Hee AYoKeua, yrieposa OTMETUTL MOSIB/EHWE 0CaaKa KapboHaTa
Ka/bLys. TpOAo/DKATE MpOMyCKaTh AVIOKCUA, YI/ieposa [0 PACcTBOPEHWA OCaaKa, KOTOpoe
MPOVICXOAMT BC/IEACTBME 06pas0oBaHIA PaCTBOPVMOrO NaapoKapboHaTa PacTBop COXPaHMUTL
[ns onbira 56.

3anucb gaHHbIX onbiTa. OTMETUTb HabMoaeMble SB/IEHUS W HanucaTb
ypaBHeHVS peakuuun: 06pa3oBaHMA KapboHaTa Ka/lbLus Mpu B3aMOAEACTBUM



AVOKCUfA YTNiepoda C W3BEeCTKOBOW BOAOI M PacTBOpeHMs KapGoHaTa KasbLys
Mnof AeicTBMeM AMOKCWAA YTiepofa U BoAbl C 06pa3oBaHMeM FMapoKapboHaTa.

6) YcTpaHeHune KapboHATHOW «BPeMEHHON» XecTKOCTH Boabl

BbInonHeHve paboThl. Pa3aenuTtb nomyyeHHbIN B OnbiTe 5 a pacTBop Ha
[iBe YacTu, MepeHecs NWUMETKOW MOMIOBUHY ero B APYryr0 MpobupKy. YKpenuTb
eé Cflerka Hak/OHHO B LUTATMBE W, OCTOPOXHO HarpeBasi, KUMSTUTb pacTBOp [0
06pa3oBaHus Ocafika KapboHaTa Kasibuys. Bo BTOpOI mopumm pacTBopa nomy-
UuTb TOT XXe 0cafoK, AobasmB pacTBop NaOH (1-2 kaniu). OTMEeTUTb BCe Ha-
6/10aeMOe M HanucaTb YpaBHEHWS peakuMid: paspyLleHusi ruapokapboHaTa
NPV KUNSYEHNN W NPU B3aUMOZENCTBUM CO LLIEMOYbHO.

OnbIT 6. KapboHaThbl LLe/I04HO3eMESTbHbIX METa/1/10B.

BbinosnHeHWe paboTbl. B Tpy Npo6upky BHecTu no 3-4 Kanau pacTBOPOB
COnMeil: B NepByt0 MPOBUPKY - CONM Ka/lbLiMs, BO BTOPYHD - COMM CTPOHLMSA, B
TPeTbIO - conu Gapus. B kaxayro npobupky 106aBuTb No 3-4 Kanau pacTsopa
Na2COj. Yto HabnogaeTcs? McnbiTaTh AeACTBME XIOPOBOAOPOAHON KMCOTHI
Ha Mo/yyeHHble KapboHaTbl. KncnoTy f06aBnsTh OCTOPOXHO MO Kan/sam.

3annck faHHbIX OnbITa. HanucaTb ypaBHEHWs! peakuumii 06pa3oBaHust
KapboHaTOB KasbLysi, CTPOHUMS 1 Gapusi. OTMETUTL PacTBOPUMOCTL KapboHa-

TOB B X/IOPOBOAOPOAHOW KWUCMOTe, HamucaTb YpaBHEHUS MPOTEKAlLWMX peak-
LA,

OnbIT 7. XpoMaTbl LWEN04YHO3eMe/TbHbIX METaU1/10B.

BbinonHeHve pa6oTbl. B Tpu Npo6upkn BHECTW pasfenbHO Mo 3-4 Karn
pacTBOPOB COMeli KanbLysl, CTPOHLMS 1 Gapusi. B Kakayto U3 HUX 406aBUTL MO
4-5 Kane/b pacTBopa Xpomarta Kanus. XpomaTbl KakuxX MeTas/oB BbiNajaloT B
0cafiok? OTMETUTb UX LBET. CMbITaTb [eiiCTBME YKCYCHOWM KUCNOTbI Ha OCaaKM
XpOMaTOoB.

BHOBbL MOMY4YMTb OCAAOK XpomaTta 6apus U UCMbITaTh [JeiiCTBUE Ha HEro
X/I0POBOJIOPOAHON KUCAOTbI. UTO Hab/ofaeTcs?

3anncb AaHHbIX OMbiTa. HanucaTb YpaBHEHWS peakuuii MomydeHus
XpOMaToB 6Gapwsi, CTPOHLUMS W KalbLysi U UX PacTBOPeHUs B Kucnote. O6bsc-
HWUTb, MOYEMY XPOMAT CTPOHLMS PacTBOPSIETCS B YKCYCHOI KWC/OTe, a XpomaTt
Gapusi MoYTM HepacTBOPWM B Hei, HO PacTBOPSIETCS B X/I0POBOAOPOAHON Ku-
cnoTe. XpoMaT Kakoro MeTasifia Hanonee pacTBOpuUmM?



SAHATUE Ne2
TEMA: 3nemeHTbl VIB 1 VIIB rpynn 1 cBOWCTBA UX COEAUHEHNIA.

Llenb 3aHSTVS: pasBUTUE W 3aKpensieHne 3HaHWiA 0BLIMX 3aKOHOMEPHO-
CTE XMMUN 3MEMEHTOB, M3yuyeHne (haKTUUYECKOro MaTepuana - Crnoco6oB Mnosny-
UEHMS N XMMUYECKX CBOICTB BaXKHEMLLMX COeAMHEHMIA XpoMa W MapraHLa /s
(hOPMMPOBaHUS  OCHOBbI ~ M3y4YeHWs  (hapMaLEeBTUYECKUX W MeauKo-
61ONOrNYECKUX AUCLIUMIINH.

LleneBble 3a1a4n: 3aKpenuTb U pa3BUTb HaBbIKK:

1) XapaKTepuCTMKW 371EMEHTOB MO WX MoMoXeHuto B C - 3neKTpoHHOe
CTPOEHWE aTOMa, MPUMEHEHWE aTOMHbIX MapaMeTpOB, BaleHTHLIX BO3MOX-
HOCTe U T.[., Bblaenss 0CO6eHHOCTN d-3/1EMEHTOB (CM. CXeMmy);

2) NpPUMEHEeHW OCHOBHbIX 3aKOHOMEPHOCTelN W3MeHeHUs TWna CBA3ei, aHep-
MY MOHU3aLUMM M T.4., (CM. CXeMy) i NPOrHO3MPOBAHUS CBOMCTB MPOCTbIX
BELLECTB U COEAVHEHNIA;

3) 3anncy XUMUYecKMx opMys OKCWAOB, MMAPOKCUAOB, COMER, KOMMIEKCHbIX
COeAVHEHWIA;

4) 3anmMcu XMMUYECKMX YPaBHEHWI peakLimii:

a) KO B3avmogelicTBuMiA OKCMAOB 1 MMAPOKCMAOB, B TOM uucse - amdoTep-
HbIX;

6) rMaponn3a cConein Nno KatuoHy 1 aHuoHy;

B) OB B3aVMOJENCTBUIA B HEMTPaNbHON, KUCMOW Y LLENOUHOW cpefe;

r) 06pa3oBaHNs MasIopacTBOPUMbIX COEAUHEHMWIA;

5) noBedeHUsi B XMMMYECKOI NlabopaTopui, BbIMOMHEHUS MPOCTEMALLEr0 XUMK-
UECKOro 3KCMEepYMEHTA M COCTaB/IEHNS MO HEMY OTYeTa.

3HAYMMOCTb TEMbI: U3y4atoTcsl CBOWCTBA COEAMHEHWI XpoMa U MapraH-
g, (hopMMpYIOTCS HaBbIKM PaboTbl B XUMWUYECKO NnabopaTopuu, KoTopble 6y-
AyT HeobXouMbI Npy paboTe B 1aGOPaTOPUSX aHA/IMTUYECKON, apMaLieBTye-
CKOM XWUMWUW, W3y4YeHWWM TEXHOMOrMM NPUIOTOBNEHUS NleKapcTB, Npogeccuo-
HaNbHOM AesTeNbHOCTM NPOBU30PA.

MefMKo-61nonormyeckoe 3HayeHue: d-3/1eMeHTbI SBASKOTCS B OpraHu3me
yenoBeKa B OCHOBHOM MUKpO3feMeHTaMW. Hapsify ¢ epMeHTaMu, ropMoHamu,
BATAMMHAMU U APYIMMA 6MOMOTMUECKM aKTUBHBIMW BELLECTBaMM MUKPO3/e-
MEHTbI YUaCTBYIOT B MpoLieccax 06mMeHa HYKIEMHOBBIX KWCMOT, 6EMKOB, XXUPOB
W YINIeBOAOB; POCTa; PasMHOXeHUs U T.4. U3 d-3neMeHTOB 0060 BaxkHYH Posib
B OpraHvM3Me WrpaloT MonM6AeH, XpoM, MapraHel. Buonoruueckue gyHKUUM



MWUKPO3NIEMEHTOB B XKVMBOM OpraHu3Me CBsi3aHbl rnaBHbIM 06pa3oM C npoLecca-
MV KOMMNJIEKCO06pa3oBaHNA Mexay aMUHOKMCN0TamK, 6enkamu, HyKIeWHOBbI-
MU KWCNOTaMW W MOHAMW COOTBETCTBYIOLLMX MeTannoB. CoepuHeHus d-
3/IleMEHTOB MCMO/MbL3YIOTCA B KAYECTBE JIEKAPCTBEHHbIX MPEenapaTos; B 130bITOY-
HbIX KOHLLEHTpaLMsaX OHU SA0BUTbI.

[JaHHas Tema 3aKnafblIBaeT OCHOBY 3HaHWI O PO/M KaTUOHOB METaOoB B
BO3HWKHOBEHUM psafa 3aboneBaHWi, UYTO CNY>XWUT TeOopeTuyeckoin 6asol ans
6roXrMKK, (hapMaKosormu.

B 6uoxumMmnyeckmx peakumsx d - aneMeHTbl y4acTBYHOT B BUe GUOHEOp-
raHWYeCKMX KOMMEKCOB. JluraHgamm B 3TUX KOMM/EKCaxX MOryT BbICTynaTb
AK, nenTuapl, 6efK1, FOPMOHbI, HYK/IEMHOBbIE KUCAOTbI.

BroHeopraHuyeckme Komnnekcbl d-3/1eMeHTOB C 6e/KOBbIMM MOfEKya-
MW HasblBatOT GuoknacTepamn. BHyTpu 6uoknacTepa HaxogmTcsa nonocts. B
Hee BXOAMT MeTasl, KOTOPbIA B3aMMOAENCTBYET C JOHOPHbLIMI aTOMamMu rpynn
6enkos AK: -OH, -SH, -COOQO', NH2

Monn6aeH B 61MOI0rMYeckUX cucTeMax cogepxutcsa B suge Mo5t Mo+6 n
pexxe Mo3+, Mo4+ V136bITOK MoNnbAeHa NPUBOANT K YMEHbLLIEHWIO KOHLEHTpa-
LM mMeay 1 KobanbTa. MonmbaeH ¢ Mefbto y4acTBYeT B 0OMeHe rOpMOHOB.

XpOM - NPUMECHbI TOKCUYHbIA 3/1eMeHT. Bce CoefvHEHNs XPOMa BblI3bl-
BAlOT pasgpaXeHus Koxu, gepmatuTbl. CoeguHeHus Cr (VI), TOKCUYHee, Yem
Cr(LL). MpownseoaHble Cr(VI) 06nagatoT KaHLUEeporeHHbIMU CBOCTBAMM.

Mapratey, (Mn) B opraHusme cofepxutcs B Konuyectse 0,36 mMmosb. B
610M0rNYecknX cucTemMax BCTPeYaeTca B ABYX COCTOAHMAX: Mn2+u Mn3+ Bxo-
OMT B cocTaB PepMeHTOB, KaTanmsupytowmx OBP. CoeanHeHns Mn yyacTBytoT
B CMHTe3e BUTaMuHa C B opraHusme. CyTouyHas notpebHocTb - 5-7 mr. Cogep-
XWTCA B CBEKJ/IE, MOPKOBW, KapTogese, neyeHu.

K 3aHATMIO HEOOX0AMMO:
1. 3YUNTb cnepytolme nporpaMMHble BOMPOChI:

1 O6wasa xapaktepuctuka d-anemeHtos VT v VII rpynn.

2. Xpom. HaxoxgeHve B npupode, MoayyeHue, (U3NYECKUe U XUMUYECKUe
CBOIiCTBa.

3. OKeuapl U rMapoKcKabl XpoMa, MX NoyyeHne, KCNOTHO-OCHOBHbIE CBOMACT-
Ba.

4. Kucnotbl XpoMa 1 UX COMW: COCTaB, MOJyYeHe, CBONCTBA.

5. OKMCNNUTENbHO-BOCCTAHOBUTE/bHbIE .CBOMCTBA COEAWHEHWIA XpoMa C pas-
JINYHBIMW CTEMEHSAMU OKUCNIEHUS XpoMa.

6. MapraHel, HaxoxgeHue B npupoge, nonyyveHue, usmnyeckne 1 XumMmmyeckume
CBOWCTBA.

7. OKcuabl W TUAPOKCMAbI MapraHua, WX MofyYyeHue, KUCI0THO-OCHOBHbIE
CBOWCTBA.
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8. KucnoTbl MapraHua v 1x conu: cocTas, MOoMyyYeHne 1 CBOMCTBaA.
9. OKWCUTENbHO-BOCCTAHOBUTE/bHbIE CBOWCTBA COEAVMHEHUI MapraHua ¢ pas-
NIMYHBIMMW CTENEHAMN OKUCNIEHUA MapraHua.

2.BbIMOMHNTDL 3agaHna Ne8-10, 14-16 (cm. Bonpocbl /il CaMOKOH-
Tpons).

3. MOoATrOTOBUTLCA K BbINOMHEHWIO 1abopaTOPHO  y4ebHo-
nccnefoBaTeNbCKoN paboThl «lMoflydeHne 1 CBOMCTBA BaXKHEMLIMX COEAVNHEHWI
Xpoma 1 MapraHLa».

Nutepatypa: [1] JlekymoHHbii matepuan; [2] TauHka H.J1. «O6uwas
Xumus», 1980-88 rr., rn. 21 (88§228-232); [3] AxmeTo H.C. “ObLyas 1 Heopra-
Huyeckas xumnga”, 1981 r., yactb 2, pasgen LU, rn.5,6.

BOMPOCHI /14 CAMOKOHTPOA
MoAroTOBJEHHOCTU K 3AHATUIO:

1 Vicnonb3ys 3neKTpoHHbIe (hopMY/bl aTOMOB, 060CHYIATE:

a) 4Na Xpoma n Bofbpama C.0. +2, +3, +6;
6) 4NA MapraHua v peHus c.0. +2, +4, +6, +7.

2. 3anumute XuMuYeckue (OPMYSbl BXXHEWLUMX KUCMOPOACOAepXallumX Co-
efuHeHuIA (OKCUAOB, TMAPOKCUAOB, COMEN - MPOCTbIX U KOMMIEKCHBIX):
a) Xpoma B C.0. +2, +3, +6;

6) MapraHua - BC.0. +2, +4, +6, +7.
HasoBuTe 3Tu coeauHeHus.

3. Cdhopmynmpyiite 061y 3aKOHOMEPHOCTb M3MeHeHMs1 KO CBOICTB OKCWA0B
M rMOPOKCUAOB XPpOMa U MapraHua ¢ NnoBbILLEHUEM C.0. 31IEMEHTOB. 3anuLumn-
Te rpauueckne opMy/bl FMAPOKCMAOB XpoOMa M MapraHua (OCHOBHbIX,
amOTEPHBIX W KUCMOTHBIX).

4. B KakoM COCTOsHMM (B KaKoli C.0.) XpOM W MapraHeL, NposiBstoT:

a) TONIbKO BOCCTAHOBUTE/bHbIE,

6) TONbKO OKUCANTENbHBIE;

B) OKMC/IUTENbHbIE 11 BOCCTAHOBUTENbHbIE CBOWCTBA?

MpuBeamMTe NPUMeEPLI COOTBETCTBYIOLLMX COEAUHEHUIA 1 HA30BUTE UX.

5. Kak M3MeHS0TCA OKMUCNNTENbHO-BOCCTAHOBUTE bHbIE CBOICTBA COEAMHEHNI
XpoMa 1 MapraHua ¢ noBbILLEHUEM UX C.0.?

6. Kakasa u3 coneili Xxpoma cunbHee nogpepraeTcs rugponmsy: CrCl2, CrCl3
CrAS04)3 K2CHO4, K[Cr(OH)4]? HanuwuTe ypaBHEHMe peakuun ruaponmnsa
3TON CcoMMm.

7. Hanuwwute ypaBHeHusi peakuuil rugponusa cynbgatoB xpoma (L) v map-
raHua (IM). KaTtvoH mnnM aHWOH 3TMX conell rugponusyetcs? OnpegenvTe
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Cpedy B 3TWX pacTBOpax W MPeSsiokuTe, Kak YMEHbLUUTb MMAPOM3 AaHHbIX
conei.

8. lMpeanoxuTe NPOAYKTbI peakuuil 1 060CHYITe UX:

a) Cr(N033+ Pb02+ HNO, “m
6) Cr(N033+ H2 2+ NaOH ->m

9. BbInonHWTe cregytoLme NpeBpaLLeHns:

MnO —»Mn(OH)2—Mn02—>Mn2+»Mn04—»Mn042—Mn2+
Cr(OH)3—»[Cr(OH)4]‘—Cr(OH)3—Cr3+—Cr(OH)3—Crd 72—»CHo42
—00 2—C0r3

10.3annwmTe opmy/ibl KOMMAEKCHbIX coneil xpoma (L) n mapraHua (1), wmc-
nonb3ys B kauectse nuraHgos: NH3 CN\ H2.

11. Moyemy Npu HEMOCPEACTBEHHOM OKMUCMIEHUM XPOMa KUCMIOPOLOM He 06pasy-
eTcs okenp CHO3 (JO°2B dp = -504,5 k[pk/Monb), a obpasyetca Crd 3
(AC°2B80p = -1058,4 kOx/Monb)?

12. Ecnu Ha pacTBOp COeAWMHEHUS MapraHLa, MMEHOLLEro 3efieHyt0 OKpacky, no-
[ieicTBOBaTb X/I0pPOM, TO PacTBOpP CTaHeT (MOo/eToBbIM. HanuwumTe ypaBHe-
HUEe peakLun, YKKNUTE OKUCANTENb U BOCCTaHOBUTE b.

13. K pactBopy cynbtata MapraHua (1) Ha Bo3gyxe A06aBNEHO: a) rMApPOKCUA
HaTpus; 6) cynbdmi amMMOHUS; B) MepmaHraHat Kanus. Kakoe coeguHeHwue
MapraHua nofyunTcs Npy 3TOM B KaXAOM ciyyae? Hanuwmte ypaBHeHWs
peakuuid.

14. Ckonbko rpamMmoB 1iofa BbILENNTCA, eCii B peakuuio ¢ UOAWMAOM Kams B
CEPHOKMC/MIOM  pacTBope BCTynuno 147 rpammoB 2%-HOro pacteBopa
K2Cr 7? (OtBeT: 7,62 1).

15. Ans nonHoro ob6ecupeumBaHua 0,2 N1 6%-Horo pactBopa KMnO4
(p=1040kr/m3) B cepHOKMCNOl cpeae noTpeboBanoch f06aBUThL 246,8 rpam-
MoB pactBopa Na2S03. OnpefenvTe MaccOBYH [0/ CynbuTa HaTpus B
[o6aeneHHoM pacTteope. (OTtBeT: 10%).

YuyebHo-nccnegoBatTenbckas pabota (YUPC):
«[onyyeHne 1 CBOMCTBA BaXKHEMLLIMX COEAMHEHNI XpOMa 1 MapraHLa»

OnbIT 1 Mony4yeHne 1 cBOMCTBa rngpokecnga xpoma (LLI).

BbinonHeHne paboTkl. Monyunts B ABYX NPO6GMpPKax MaiiopacTBOPUMBbIi
rmgpokcng xpoma (LLI) B3avmopeiicTBrem pacteopa conu xpoma (LU) (3-4 kan-
NK) € 2 H. pacTBOpPoM Luenoumn (1-2 kanau). McnbiTaTs OTHOLLUEHME Fapokemaa
Xpoma K K1CNoTe U K U3ObITKY LUeMoYu, Ana Yero fo6asnsTb B OAHY NPOOGMPKY
MO Kannsm 2 H. pacTBOP CEPHOI KWC/OTbI, B APYTYHO - 2 H. pacTBOp LLEIoUM [0
pacTBOPEHUs 0CaaKa.

3anuch flaHHbIX OMnbiTa. HanvcaTb YpaBHEHUS PeaKLmii:
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a) nosnyyeHns rmgpokeunga xpoma (LLI):

6) B3ammogencTBus rmgpokcnga xpoma (L) ¢ KACNOTOW v CO LWENoYbto,
YUMTbIBasA, YTO BO BTOPOM C/lyyae NnosyyaeTcs KOMMNAEKCHbIA aHnoH [Cr(OH)6]”
. Kak Ha3bIBaeTCs COOTBETCTBYHOLLAsA COMb Kamnsi?

Cpenatb BbIBOJ, 0 XMMUYECKOM (KVCIOTHO-OCHOBHOM) XapakTepe rvapoKcuaa
xpoma (LLI).

PacTtBop, cogepxalumii KJCr(OH)6] coxpaHnTb Ans onbita 3.

OnbIT 2. T'ngponus cynbdata xpoma (LLI).

BbinonHeHne paboTbl. VcnbiTaTh AeiicTBue cynbdara xpoma (L) Ha
NakMyc, ons Yero B Npobupky ¢ 3-5 kanasaMm pacteopa HeliTpasbHOro flakMyca
NpnbaBUTb HECKO/bKO KPUCTAIMKOB Cynbata xpoma (LLI) fo n3meHeHMs Ok-
packu flakmyca.

3annch faHHbIX OMbiTa. HanucaTb B MONEKYNAPHOW 1 MOHHON (hopme
ypaBHEHMe peakumum ruaponmsa. Kakue BelecTsa npu 3ToM nosyyatoTes? Mpu-

BECTW Ha3BaHUA. Kak MOXHO 0CnabuTb rMaponun3 AaHHoin conm? Kak ycunutb
ero?

OnbIT 3. BocCcTaHOBUTE/bHbIE CBOACTBA coneid xpoma (LLI).

BbinonHeHne paboTbl. K nonyyeHHoMy B onbiTe 1 pacTBOpY
K3Cr(OH)€] gobasnTb 1-2 Kanam wenoun u 3-5 kanenb 3%-HOro pacTeopa ne-
pokcuaa Bofopofa. Harpetb cMech Ha BoAsHOI GaHe 40 Mepexoja 3e/1eHOMN ok-
packy B XXENTYH, UTO YKa3blBaeT Ha 06pa3oBaHME B pacTBOpPe XpoMara Ka/us.
Hanucatb ypaBHeHue peakuyun okncneHns K3 Cr(OH)6 B K2CHO4.

OnbIT 4. XpomaThbl 1 AUXpoMaThl.

a) Mepexos xpomaTa Kanus B guxpomaT

BbinonHeHne paboTbl. K pacTBopy xpomata kanus (3-4 kannu) npvbas-
NATb MO Kaniam 2 H. pacTBOP CEPHOM KMUCNOTbl A0 U3MEHeHUst okpacku. OTme-
TUTb OKPAacKy B3TOr0 M MOAYYEHHOro PacTBOPOB U YKas3aTb, KakUMU MOHaMK
3TW OKpacky 06ycnoBMBatoTCA. Hanucatb ypaBHeHUE peakLmu.

6) Mepexop AMXpomMaTa Kanus B xpomaT

BbinonHeHre pa6oTbl. K pacTBopy auxpomata kanms (3-4 kanau) npu-
6aBNATb MO KanasM pacTBOP LUEMOYUM A0 U3MEHEHWS! OKpacku. CpaBHUTL OKpa-
CKy B3SITOTO U MOJly4YeHHOr0 pacTBOpOB. HanucaTb ypaBHEHME peakLmm.

Pa3obpaTb CMeLLEHe paBHOBECKS

2Ci0 4 + 2H+<5Cr.Oc + HjO

npu gobaBneHun: a) KUcnoThl; 6) wenoun. Kakoit moH - CHO4 wmm Cb0?2' -
CyLLieCcTBYeT B pacTBopax: npy pH < 7, npu pH > 7?
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OnbIT 5. OKMUC/eHVe MoaMaa Kanumsi AUXpoMaToM Kanusi,

BbInonHeHWe pa6oTbl. K NofKMCNeHHOMY CepHoli KMCNOToli pacTBopy
amxpomata Kams (4-5 Kanenb) f06aBUTL 3-4 Kannu pacTBopa MOAMAA Kanus.
OTMETUTb M3MeHeHWe OKpacku. [,0Ka3aTb C MOMOLLBIO pacTBOpa KpaxMana Bbl-
JeneHne cBOGOAHOIO 10aa, A/ Yero B MPOBUPKY ¢ 5-6 Kanismu pacTBopa ioga

BHECTM OAHY Kar/iio MojlyyeHHOro B OMbITe PacTBoOpa. HanvcaTb ypaBHeHMe pe-
aKLmm.

OnbIT 6. M'napokeung mapraHua (M) v ero cBocTBa.

BblnonHeHve paboThbl. B aBe nNpobupky BHecTW Mo 3-4 Kanau pacTsopa
conn mapraHua (M) u no 2-3 kanamM 2 H. pacTBopa Lenoun. Kakos LBeT nony-
UEHHOro ocafka ruapokcupa mapradua (M)? PasmellaTb 0CafoK CTEK/ISIHHON
MasloyKoli 1 OTMETUTbL €ro NobypeHue BCneaCcTBME OKMCTeHWs mapraHua (M) go
Mn (IV). Bo BTOpytO NpobupKy C 0CagKoM rmapokcuga mapraHua o6asuTb 2-3
Kanau 2 H. pacTBopa CepHoi kucnoTbl. UTo HabnogaeTcsa? Kakue cBolicTea xa-
pakTepHbl ana rugpokcnga Mn(H)?

3anncb faHHbIX onbiTa. HanucaTb ypaBHEHWS peakuuid: a) MoayyeHus
rmapokcuaa MapraHua (M) M ero OKUCMEHWMSt  KUCMOPOAOM BO3fdyXa B
MnO(OH)2; 6) B3anmogeincTems rugpokcmaa mapraHua () ¢ cepHO KMCNOTOoA.

OnbIT 7. MonyueHuve cynbduaa mapradua (M) 1 ero oKUCcNeHNe Ha BO3ayXe.
BbIMosiHeHMe pa6oTbl. BHecTn B mpobupky 3-4 Kanam pactBopa Cyfb-
thata mapraHua (M) n 3-4 kanau pacTeopa Cynbhuga aMMoHus. OTMETUTb Bbl-
nafieHue ocagka cynbduaa mapradua (M) TenecHo-po3oBoro LieTa. PacTsop ¢
0CafJKOM pasmeLlaTh CTEKISHHOW NasIoYKONA.
3anunchk JaHHbIX oMbITa. Hanucatb YpaBHEHWS peakLuii:
a) nony4eHuns cynoumaa mapradua (M);
6) okucneHws cynbtraa MapraHLa KUCMOPOAOM BO3AyXa B NMPUCYTCTBUU BOfbI,

YUMTbIBas, YTO MpY 3TOM MOMyYaeTcs ruapokeug mMapraHua (1V) v Bblgenset-
csi cBoGoAHas cepa.

OnbIT 8. OKUCNEHME MepMaHraHaToM Kanusi cynbuta HaTpusi B KKC/OM,
HelATpasIbHOW U LLIENOYHOM cpege.

B 3aBMCUMOCTU OT cpefbl - KWUCMOW, HeATPasbHON WK LLENOYHONR - Map-
raHew, (VII) BoccTaHaBNMBaeTCs A0 Pas3/IMUHbLIX CTEMEHEeR oKncneHus. B kucnoi
cpege voH MnO04° nepexoauT B MOH M '\ B HENTPasbHON, CNaBOLEN0YHON 1
cnabokucnoin - B Mn02, B CU/bHOLLENOYHON NpU HEAOCTaTKE BOCCTaHOBUTENS
- BWOH Mn(V".
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BbInosiHeHMe paboTbl. B Tpy Npobrpkn BHeCTV Mo 3-4 Kanim pacTeopa
nepMaHraHaTa kaaus. B ogHy npo6upky [06aBUTL 2 Kanau 2 H. pacTBopa cep-
HOM KWCNOTbI, B APYrYHO - CTO/IbKO XK€ BOAbl, B TPETbtO - 3-4 Kanim 2 H. pac-
TBOpa LWenoun. Bo Bce TpM Npobupkyn nprbaBuTb NO 1 MUKPOLLNATENt0 Kpu-
CT/INNYECKOTO CyNb(UTa HaTpus UM Kanusi. OTMETUTb Pa3INYHOE U3MEHEHWE
nepBOHaYaNibHOM OKpacKM pacTBOpa NMepMaHraHarta B KaXaom ciydyae. Yem 3To
BbI3BaHO?

HanwucaTtb ypaBHeHWS peakLuid.

OnbIT 9. OKNUCNEHNE NMepMaHraHaTOM Kasvsi cnupTa B KUC/OW W LWenoy-
HOW cpege.

BbInosiHeHWe paboTbl. B ABe Npo6UpKM BHECTW MO 2-3 Kanju pacTBopa
nepMaHraHata Kanvs. B ofHy npo6upKy f06aBUTb 2 Kanau 2 H. pacTBopa cep-
HOW KMCNOTbI, B APYryt0 —€TOMbKO e 2 H. pacTBopa Lienoun. B npobupky ¢
MOAKMC/IEHHBIM PaCTBOPOM MNepMaHraHaTa Kanms fo6aBuTb 3 Kannu 3TUI0BOMO
cnupTa. PacTBop NogorpeTb MaseHbKUM MyiaMeHeM ropenku. OTMeTUTL M3Me-
HeHMe OKpacku. Kak n3MeHWunach CTeneHb OKUCNEHNS MapraHLa?

B apyryto npo6upKy K LLeNoYHOMY pacTBOPY NepMaHraHata Takxe fob6a-
BUTb 3 Kanjm 3TWIOBOro cnupTa. HabntopaTb MocTeneHHOe BOCCTaHOB/EHUE
nepMaHraHaTa cHayana [0 MaHraHata, a 3aTeM [0 AMOKcuaa MapraHua. OTme-
TWTb NOCNEAOBATENBHOCTL U3MEHEHWSI OKPACKM pacTBopa.

3anucb faHHbIX onbiTa. OTBETUTbL Ha BOMPOCHI. Hanucatb ypaBHEHWs
peakuwiA: BOCCTAHOB/IEHWSI MepMaHraHata Kaausi CrMpTOM B KUC/IOW cpefie W
BOCCTaHOB/IEHMS B LLE/IOYHON Cpefie CHayasa j0 MaHraHaTa, a 3aTeM MaHraHata
- [0 AVMOKCMAA MapraHLa, YYUTbIBasi, YTO B K&XKAOM C/lydyae CNUPT OKWUCSETCS B
anbgerug,.

SAHATUE Ne3
TEMA: 3nemeHTbl VIII B 1 cBOICTBA X COEAUHEHWIA.

Llenb 3aHATMS: pasBUTME U 3aKpemnsieHWe 3HaHWi 06LUMX 3aKOHOMEPHO-
cTell Xummn d-3neMeHTOB Ha MpUMepe U3ydeHWs (hakTUUYeCKOro maTepuana Xu-
MWW Kenesa, KobanbTa, HUKeNs A1 (hopMUPOBaHUS OCHOBbI M3ydeHus dhapMa-
LLEBTUYECKMX N MEANKO-OMOMOMMYECKUX AUCLMMIINH.

LleneBble 3afa4n: 3aKpennTb 1 Pa3BUTb HaBbIKM:
1) cocTaBneHnst 06LLe XapaKTePUCTUKW 31EMEHTa, Fpynnbl 31EMEHTOB NO MOo-
noxxenuto B MC3;
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2) NpuMeHeHUs ANS NPeACKa3aHWs CBOMCTB MPOCTbIX U COXHbIX BELLECTB 3Ha-
HW 3aKOHOMepPHOCTeA:
- M3MeHeHus B rpynnax pajuyca aToMa, 3Hepruy UoHM3aLum;
- W3MEHEHVs B rpynre ycToi4uBOiA C.0.;
- U3MEHEHWs Tuna CBA3M B COEAMHEHUSIX C MOBbILLEHNEM C.0.;
- VBMEHEHVI KVC/IOTHO-OCHOBHBIX CBOVICTB COBAVHEHNIA C MOBbILLEHMEM C.0;;
- VBVIEHEHMS| OKUCTIUTE/IHO-BOCCTAHOBUTE/TbHbBIX CBOVCTB COBAMHEHNI C MOBbILLEH-
emco;
3) cocTaBneHUst XMMUYECKMX (HOPMYN OKCWAOB, TUAPOKCWAOB, COMei, KOM-
MAEKCHBIX COeAVHEHMUIA;
4) 3anucy ypaBHEHUIA XMMUYECKMX' peakUmMiA (B MONEKYNSPHOM U MOHHON - rae
3TO HYXXHO - (hopme):
- KO B3auMOfeiCTBIA OKCUAOB M MMAPOKCUA0B METAIIOB;
- 00pa3oBaHMsi Ma/I0PacTBOPUMbIX COEAVHEHWIA;
- B3aMMOAENCTBUS META/INIOB C PaCTBOPaMM KUCMOT U CONeif;
- TMApOM3a KaTUOHHBIX COMe;
- OKUCNNTENbHO-BOCCTAHOBUTE/BHBIX B3aMOAENCTBUIA;
- KOMMNJeKcoo6pa3oBaHus;
5) noeefieHUs B XUMUYECKOI NabopaTopuu, BbINO/HEHWS NPOCTENLLEro aKcne-
PUMEHTa 1 cOBTaBMEHUS MO HEMY OTYETa.

3HA4YMMOCTb TeMbI: MPOAO/MKAET 3aKPeneHNe HaBbIKOB, HEOOXOANMbIX
[ CaMOCTOSITENIbHOTO M3YYeHUs HeopraHuyeckoid xummm Bo I ceMecTpe, a
TaKXe - 3KCNepPUMEHTa/IbHbIX HAaBbIKOB Pab0Tbl C XMMUYECKUMI peaKTUBaMU.

M3yyatoTcsi CBOMCTBA BaXKHEWLLUMX COEAMHEHMIA Xene3a, KobanbTa, HUKe-
N8, HeobXoaMMble ANA MOHUMaHWS (apMaLeBTUYECKOTO U MeAULMHCKOro npu-
MEHEHVS| COEIMHEHNIA 3TUX 3N1EMEHTOB, 0COGEHHOCTEN TEXHONOTNM M3rOTOB/E-
HUS! NeKaPCTB Ha UX OCHOBE.

Mepanko-6rnonornyeckoe 3HauyeHue: XKeneso B opraHuM3Me YenoBeKa Co-
[EPXXUTCS B KONMMYECTBE PaBHOM MpMONM3NTENbHO 5 rpammam B Buae Fe™ u
Fe3+ OHO BXOAWUT B COCTaB remMoriiobmHa. 3TO CNOXKHLIN MO cocTaBy 6Genok, co-
JepXalnii 1 HebenkoByto (NMPOCTETMYECKYHD) - rem-rpynny. ®usmonormve-
CKas (hyHKLMS reMornobrHa 3aKniyaeTcs B CNOCOOHOCTM 06PaTMMO CBSi3blBaTb
KVCNOPOA ¥ MEPEHOCUTL €ro OT NIErKMX K TKaHsM:

[Hb e Fe2] + O ,«- [Hb «Fe2' «0 7

[le30KCMreMOrfiobnH  OKCUremorno6uH

CTpyKTypy, NOA06GHYI0 reMornobuHy, nmeet n MuornodmH (Me). OH 06-
paTMMO CBA3bIBAET KMUCMOPOA B MbilLLAX, MO MEXaHW3My AeACTBMS CXOLEH C re-
Morno6uHom: MeFe2++ O: «* MeFe2+m0 2

Mpouecc nepeHoca B MUTOXOHAPUAX KaTainampyeT 60/bluas rpynmna »xe-
Ne30CoAepXKaLLMX EPMEHTOB - LUTOXPOMbI. 13BeCTHO 0K0M0 50 LMTOXPOMOB.
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Hanbonee msydeH uutoxpom C. [1okasaHo, YTO MepeHOC 31eKTPoHoB B OB Lenu
C y4YaCTMeM 3TOro (hepMeHTa OCYLLECTB/AETCA 3a CUET M3MEHEHUs COCTOSHMA
Xenesa:

Lx Fe™ +e <> Lix mFel*

B opraHu3me cyLuecTBYeT M AenOoHMPOBaHHOE (3anacHoe) Xkeneso, B BUde
BbICOKOMOJIEKY/IIPHOTO XKe/e30coepyalLero 6eka gepputriHa, HaxogaLlerocs
B KNeTKax MeyeHn n ceneseHkW. HefocTaToK >kenesa B OpraHvsMe npuBoauT K
60ne3HN KpoBW - aHemMuu. M306bITOK Fe (KOTOpOe He CBA3LIBAETCA B OpraHvsme
B OMOKOMIN/IEKCHI) MOXET MPUBECTU K HapyLUEHUIO AeATeNIbHOCTU CepheyHo-
COCYAMCTOW CUCTEMbI, MeYeHu, nerkux. [ns neyveHWs aHemuu, a Tak ke npu
€nabocTn M UCTOLLEHUM OpraHu3Ma, MPUMEHSIETCA XEeNe30 BOCCTaHOBJIEHHOE,
cynbar xenesa - FeS04-7HD, kapboHart >xenesa FeCO3.

FeCI36H2 saBnseTcs AOBOMLHO CW/bHLIM OKUCAWTENEM, MPUMEHSETCS
Kak [e3H(MLMpYIOLLEee 1 KpOoBOOCTaHaB/MBatoLLee CpeAcTBO (Hapy>KHO).

Kob6asibT (Co2) BXOAUT B COCTaB BaXKHbIX 6E/IKOBbIX MONEKYS, aKTUBUPY-
eT pevicTere psga depmeHToB. Komnnekc Co3+ (K.4. 6) cocTaBnsieT OCHOBY 0Of-
HOF0 M3 BaXKHENLIMX BUTAMUHOB Bi2 3HauuTe/bHbIA HeJOoCTaTOK 3TOro BUTA-
MVHa B OpraHu3Me BbI3blBaeT 3/10Ka4eCTBEHHYIO aHeMMI0. CunTaloT, YTo Aetu-
LWT Koba/lbTa B TKaHSAX CHIDKAET CMOCOBHOCTb OpraHu3ma 3almilathes oT pas-
NNYHBIX MHGEKLWIA.

ButamuH B|2 npyMeHsieTcs 4N Ne4eHns aHeMun, HePBHbIX 3a60/1eBaHWIA.
M30Tonbl pagmoakTuBHOro Kobaibta Co6) NPUMEHSIOTCS 4715 IeYeHNs 310Kave-
CTBEHHbIX OMyXofnei. Hukenb, kak M KOBGalbT, y4aCTBYeT B KPOBOTBOPEHMM,
B/IMSIET Ha YINEBOAHbIN 06MEH.

K 3aHATWIO HE06X0aMMO:
1.N3YUUNTD cregytoLme nporpamMmmMHble BOMPOChI:

1 O6uian xapaktepucTuka d-3nemeHToB.

2. Obwas xapakTepucTmka 3anemeHToB rpynnbl VIIIB. OcobeHHoctn VI
rpynnbl NEPUOANYECKON CUCTEMbI 3/1EMEHTOB.

3. XKeneso. HaxoxzgeHve B Mpupoge, noayyeHne, XMMUYECKIE CBOCTBA.

4. OKcugbl, rMAPOKCUAbI Xenesa, UX NoyyeHue 1 CBOICTBa.

5. OK/CNUTENbHO-BOCCTAHOBUTENbHBLIE CBOWCTBA COEAMHEHWI kenesa C pas-
JIMYHBIMU CTEMEHAMMW OKUCTIEHVA.

6. KomniekcHble coeiMHeHs »enesa.

7. KobanbT 1 Hukenb. BakHeiwmne coegnHenunsa kobanbta (M) u (1) n Huke-
na(r).

8. .lMnatuHosble MeTannbl. OOLWas XapaKTepucTuKa. BaxHeiline coefyHeHUs
NNaTViHbI, OCMUS, PYTEHUS.

2.BbINOJ/THNTb 3agaHnsa Ne3. 5, 7, 9-13 (cm. Bonpocbl 4i1si caMOKOH-
Tpons).
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3. NMOATrOTOBUTLCA K BbINONHEHWIO NabopaTopHOW  y4ebHo-

nccnefoBaTenbCKon paboTbl «IMonyyeHre 1 CBONCTBA BaXKHEALLMX COEANHEHWIA
Xenesa, KobanbTa v HUKEns».

Nutepatypa: [I] NekumoHHbIli MaTepuan; [2] FnuHka H.J1. «O6uias

xumns». 1980-88 rr., rn. XXII (88236, 242-247); [3] AxmeToB H.C. “O6wasn u
HeopraHmyeckas xumusa”, 1981 r., yacTb 2, pasgen 111, rn.7, §81-7.

BOINPOCHI ANnA CAMOKOHTPOJIA
MoAroTOBJIEHHOCTU K 3AHATUIO:

Kak M3MeHs0TCS OCHOBHbIE aTOMHbIE MapaMeTpbl (pagnyc aToma, NoTeHLM-
an voHusaumu) d-sanemeHTOB B rpynnax, B nepuofe? Kak n3MeHseTcs npu
3TOM aKTVBHOCTb d-MeTannos?

HanuwwuTe 3n1eKTPOHHbIE (hOpMy/nbl aTOMOB Xene3a, KobanbTa, Hukens. Ka-
Kvie C.0. MPOSBASIOT 3TV 3/1EMEHTbI B CBOUX COEANHEHUAX?

Kak nonyuntb rugpokcug Hukens (M) vs:

a) cynbhata Hukena (M),

6) okcunga Hukens (M),

B) METa/IIMYECKOrO HUKens?

OnunwmnTe OTHOLWEHME rmgpokengos xenesa (M), kobanbTa (M), Hukensa (M)
K BOfle, KMCMOTaM, Lienovam. Hanmimte COOTBETCTBYHOLLME YPaBHEHUS pe-
aKuui.

Kakas 13 coneii >xenesa cuibHee MOABEPraeTcs ruaponunsy:

a) FeCl2vmm FeCl3,

6) K4[Fe(OH)6], KJFe(OH)6|, KZFe04,

B) FeCI3nm K3[Fe(OH)g]?

HanuwwimnTe ypaBHeHWs peakuuil rugponusa atold conu. Moyemy npu npuro-

TOB/IEHWNM BOAHbIX PacTBOPOB coneii xenesa (L) go6asnsatoT Kucnoty?

6.

CpaBHUTE OKWCMMTENbHbIE CBOMCTBA CoeAuHeHWid xenesa (LU), kobanbta
(L), Hukens (L) v BoccTaHoBWTENbHbIE CBOMCTBA >kenesa (M), kobanbTa
(M), Hukens (M). MpuBeanTe NPUMEPbI COOTBETCTBYHOLLMX PeaKLyA.
3aKOHUMTE ypaBHEHUS CNELYHOLLUX PEeaKLMA N Ha30BUTE MPOAYKTHI:
Fe2S04)3+ Bb + KOH —»

NiS04+ Bb + KOH —

M3 cynbthata xenesa (111) nonyuute: a) deppaT HaTpus; 6) heppuT HaTpus;
B) conb xenesa (M).

K pacteopy [Ni(NH3)6]Cb npubasunu: a) pacteop NaOH, 6) pacteop H:S,

B) pacTBop HC1. HamuiumTe ypaBHeHWs peakuuii paspyLleHNs JaHHOFO KOM-
MEKCHOr0 CoeaNHEHUS.



10.OcyLecTBUTe ChefytoLme NpeBpaLLeHus:

NiO —Ni(OH):->Ni(N03h->Ni:0 3->NiCl:->K3Ni(CN)4
C0S04»Co(OH)3*[Co(NH3)6](OHb—[Co(NH3)¢](OH)3->CoS
Fe20 3—>NaFe02—Fe(OH)3—»FeCl3—»Na3Fe04—»FeCl3—»Na3[Fe(OH)6].

11. CocTaBbTe ypaBHEHUS peakLWii NosyyeHWs LMaHUHOrO KOMMeKca Xxenesa
(M), umea B Ka4eCTBE UCXOAHBIX BELLECTB METa/IMYECKOe XXenes3o, pacTBop
CONMSHOM KMCMOTbl U UmMaHua Kanms. Kakylo Maccy >xenesa Heo6xoaumo
B3ATb AN nonyyeHus 0,1 MOMb KOMMEKCHOTO COEAMHEHWS, COAePXaLlero
[aHHbIA KoMMNeKc?

12. Kakoin 06beM Kucnopoga Bblgenutcsa (H.y.) npu B3ammogenctaum 102 rpam-
moB 10%-Horo pacteopa H2) 2¢ 136bITKOM (heppaTta Kasms B KUCNON cpeae?
(OtBeT: 6,72 n).

13. Kakas macca BeLlecTBa BbiNageT B 0cafoK, ecm K 155 r 10%-Horo pacteopa
cynbhata Hukens (M) gobasnTt 200 r 15%-HoOro pacTBopa rMapokcnaa Ha-
Tpua? (OteeT: 9,3 1).

14.Kakvie 13 yKa3aHHbIX METa/ifIoB MOXHO BbITECHUTb >KeNe30M U3 pacTBOPOB
coneit: Sn, Al, Na, Cu, Ag, Mg? OTBeT 06bsiCHUTE.

YuebHo-uccnegoBartensckas pabota (YUPC):
«[MoflyyeHne 1 CBOMCTBA BaXKHEMLINX
COeAMHEHUIA Xese3a, KobanbTa, HUKEeNs»

OnbIT 1. B3anmopeicTBume xenesa ¢ KAC0TaMMU.

BbinonHeHne paboTbl. B Tpu npobupku BHecTu no 5 Kamenb 2 H. pac-
TBOPOB KMC/IOT: B MEPBYH - XJIOPOBOAOPOAHOM, BO BTOPYHO - CEPHOWA, B TPETLIO
- a30THOW. B ueTBepTyt0 MpOGMPKY MOMECTUTb 3 Kaniu KOHLEHTPUPOBaHHO
CepHOI KucnoTbl (NNOTHOCTL 1,84 r/cm3). B kakayto NpobupKy MOMECTUTb He-
MHOFO >Xe/e3HbIX OMUMOK WM KYCOYEK >KENEe3HOW CTPYXXKW, Mocne 4Yero npo-
6MPKY C KOHLEHTPMPOBaHHOW CEPHOI KUCMOTOW OCTOPOXHO HarpeTb. Habnto-
[aTb NPOMCXOAsLLMe NPOLECChl. 3aTeM B KaXayl Npobupky npubasuth no 1
kanne 0,01 H. pacTBOpa pofaHuia Kaius WM aMMOHMS, KOTopble ¢ MoHamn Fe3'
[al0T XapaKTepHYH KpacHyt OKpacky coefuHeHus Fe(SCN)3.

Y6eanTech B TOM, YTO B X/IOPOBOAOPOAHOW U pa3baBieHHON CEpHOR Kiu-
cnote 06pasytoTcs MOHbI Fe'l, a B a30THOM KMCMOTE M KOHLEHTPUPOBaHHOM
CepHol kucnoTe - MOHbl Fe . HabnogaTb 3a MOSIB/IEHVEM OKpacky cregyet
BHUMATENIbHO, TaK Kak 4epe3 HekoTopoe Bpems (1-2 MWH.) B Kucnoii cpege
Fe(SCN)3pasnaraetcs.

3annck gaHHbIX OMbITa. HamucaTb ypaBHEHWS! MPOBEAEHHBIX PEaKLMIA.
Kakne MOHbI ABMSAIOTCA OKUCAUTENSAMUN B K&XKAOW U3 3TUX peakumii? Yem obbsc-



HWTb, YTO MPW B3aUMOZEINCTBUM HKenesa C CEpPHON KMCNOTON pPasfNYHON KOH-
LIEHTpaLM 06pasytoTCs COMM XKenesa B Pas/INYHO CTENeHN OKUCTIEHNS?

OnbIT 2. BbITECHEHUE XE/1e30M MEeTa/IoB U3 PacTBOPOB MX COMeil.

BbinonHeHue paboTebl. B aBe Npobrpky nomecTuTh no 8-10 kanenb pac-
TBOPOB: B MepByto - Xxopuga onosa (M), Bo BTOpyto - cynbata mean (IM). B
KaXKAyt0 MpOOMPKY OMYCTWUTb XXEeNesHblid rBo3fAb (WM KycOYekK >Kenesa), nped-
BapUTE/IbHO TLLATE/IbHO OYULLIEHHDIV HaXKAa4YHO ByMaroi.

3anucb AaHHbIX OMbiTa. Hamucatb B MOMEKYNSPHON W MOHHOW thopme
YpaBHEHWS| NPOTEKAOLLMX peakumid. Kakne MeTansbl, KpOMe YKasaHHbIX, MOX-
HO BbITECHUTb XKE/1e30M U3 PacTBOPUB UX COMeENA?

OnbIT 3. MonyyeHune 1 cBoiicTBa rugpokeuga xxenesa (M).

BbinonHeHme paboTbl. B npobupky ¢ 3-4 Kannsmu pacteopa conn Mopa
(NH4)2Fe(S04)2 npunnTb 2 H. pacTBOP LLEMN0YN 40 BbINAAEHMS 3e/1EHOr0 OcaaKka
rngpokenga xenesa (IM). Mepemellatb MOMAYYEHHbI 0CafOK CTEKMSHHON Na-
NOYKON W Habnopatb Yepes 1-2 MuH. NobypeHWe ocafika BCNEACTBME OKUCNe-
HMA rngpokcmaaxenesa (M) B rugpokemg xxenesa (L) FeOH.

MpoBepWTb OMbITHLIM MYTEM, KaK B3aWMOAECTBYET CBEXEOCAKAEHHbIN
ruapokeug xxenesa (M) ¢ 2 H. pacTBOPOM X/10POBOAOPOAHOW KucnoTsl. Kakue
CBOIACTBa NPOSAB/SET B 3TON peakuuu ruapokeug xenesa (M)?

3anuch faHHbIX onblTa. Hanucatb ypaBHEHWS peakLuii:

a) obpasoBaHusa rugpokcuga xenesa (M);
6) OKMCNeHMs NOMYHYEHHOTO OCHOBaHMA B ruapokemng xenesa (L) nog gelictem-
eM KuCcnopoja Bo3ayxa 1 Bopbl.

OnbIT 4. felicTBre Ha conwu xene3a (M) rekcayunaHogeppata (L) kanus.
BbinonHeHne paboTbl. MpuroToBMTL B NPO6UPKE pacTeop comm Mopa u
[06aBMTb 1 Kanno pacTBopa rekcaumaHogeppata (111) kanms (KpacHO KpoBs-
Hoi conn KJFe(CN)E]). OTMeTWTb LBET 06pa30BaBLLEroca ocagka (TypHOyneBa
CWHb), YKa3aTb XMMUYECKOe Ha3BaHWe W (POopMysy MOMYUYEHHOro BeLecTBa.
[JaHHas peakums SBNSETCA XapaKTepHOI Ha MoH Fe'™,
HanucaTb MONeKyNspHOE U MOHHOE YPaBHEHWUS PeakLyv.

OnbIT 5. BoccTaHoBneHMe cynbhaTom xenesa (M) nepmaHraHarta Kanus.

BbinonHeHne paboTbl. [MomecTuTb B Npobupky 5-6 kanenb pactsopa
KMn04 1 2 kannu 2 H. pacTBOpa CEPHOI KUCMOTbl. 3aTeM BHeCUTe B NPOGMPKY
2 mukpowunatens conu Mopa (NH”jSOMFeSO”MOHIO. ObpaTuTe BHMMaHME Ha
ob6ecLiBeuMBaHye pacTBopa BCMeACTBME BOCCTaHOBNEHWUS B KWC/ON cpefe huo-
NeToBOro MoHa Mn04 B NpaKkTUYeckn 6eCLBETHBIA MOH Mn' .



3annchb AaHHbIX onbiTa. OnNMwWKUTe HaGMofaeMble SBMEHNs. Hanuwinte
YPaBHEHUS PeaKLyN.

OnbIT 6. Mony4yeHne 1 CBOMCTBa rmapokcnga xenesa (LLI).

BbinonHeHve paboTbl. B Be nNpobupku BHecTW No 5-6 kanenb pacTBopa
xnopuga xenesa (L) n 5o6aButb Mo 3-4 kanam 2 H. pacTBopa Lienoyn. YTo Ha-
6nofaeTca? B ogHy Npobupky 106aBUTb pa3baBneHHON KUCMOThI 10 pacTBOpe-
HVS OcafiKa, BO BTOPOI Npo6MpKe NpPoOBEpUTb PACTBOPMMOCTb 0CaJKa B LLEMOUMN.

HecMoTpst Ha OTCYTCTBME B3aMMOZEACTBMA CO LUEMOYLIO MPY 0ObIYHBIX
ycnoBuax ruapokeng xenesa (L) cnabo amdgoTtepeH. KncnoTHble CBOICTBA OH
MPOABNSET TO/MIbKO MPW CMAaBfeHWUM CO LefovaMn M KapboHaTamu Lienou-
HbIX MeTaioB. pu 3TOM 06pa3yrOTCs COMM HKENe3nCTOl KWUCNOTbI, HasblBae-
Mble heppuTamMu. Boaoi OHW NOAHOCTLIO FMAPOU3YHOTCA.

3anuck gaHHbIX OMbiTa. HanucaTb ypaBHEHNs! peaKLuii:

a) B3ammopgencTaua xnopuga xenesa (L) ¢ pacTBopom Lwenoum ¢ o6pasoBaHu-
em rugpokcuga xenesa (L) Fe(OH)3
6) pacTBopeHus ruapokcuaa xenesa (LU) B kmucnore.

OnbIT 7. feitcTBre Ha conu xenesa (LL) rekcaumaHodeppata (M) kanus.
BbinonHeHve paboTbl. MoMecTUTb B Mpo6UpKy 2-3 Kanau pactsopa
xnopuga >xenesa (L) n go6asutb | kanno pacteopa rekcauuaHodgeppata (M)
Kanma (kentol kpossHoi conn K4 Fe(CN)E)). YTto HabntogaeTcsa?
3anucb faHHbIX onbiTa. OTMETUTL LiBET 06pa3oBasLUerocs ocagka (6ep-
JIVHCKas Nasypb), YKasaTb XUMWYECKOE Ha3BaHWe W (opMy/y MOJSTyYeHHOro Be-
LwecTBa. Hanucatb ypaBHeHMe peakuyy B MOMEKY/SPHON 1 MOHHOM (hopMe.

OnbIT 8. JenicTBme Ha conu xenesa (L) pogaHmaa ammoHus (unm Kanwms).

BbinonHeHve paboTbl. [omecTuTb B NPoOMpKy 5-6 kanenb pactsopa
xnopuga >xenesa (L) n go6asuts 1 kannto 0,01 H. pacTBOpa pojaHuja amMo-
HUS (MK Kanst). Takoid XKe onbIT Npogenatb ¢ pacTBopoM conv Mopa. lMepeHe-
cTh 1 kanno nofyvyeHHOro B NepBoi NPoBKMpKe pacTeopa B APYryt0 NPodupKy u
[06aBnTb 8-10 Kanenb BoApbl.

3anuncb JaHHbIX onbiTa. HanucaTb ypaBHeHWe peakuuu ¢ MosydeHuem
Fe(SCN)i, coobuiatouiero pacTBopy SPKO-KpacHyt Okpacky. OTMETWUTb, 4TO
OKpacka XapakTepHa TONbKO A1 conm enesa (111). Yem o6bacHseTcs ocnabne-
HUWe OKpacku npu pasbasneHUn?



OnbIT 9. OKMCNeHNe noguga Kanusa xnopugom xenesa (LU).
BbinonHeHne paboTbl. B npobupky ¢ 3-4 kannsmm pacteopa FeCl3 go-

6aBuTb 1-2 Kannu pacTBopa MoAuaa Kanus. B Kakoi LBeT 1 novemMy OkKpaluuBa-
eTcs pacTBop?

HanucaTb ypaBHeHWe peakuui.

OnbIT 10. Mnaponus cynbhata xenesa (I1).

BbinonHeHue paboTbl. MoMecTUTL B NPo6MPKY 5-6 Kanesb HerTpaibHo-
ro pactBopa flakmyca v 106aBUTb fBa MUKpoLlunaTens conn Mopa. Pasmeluatsb
CTEKNSIHHON Na/louKol. YCTaHOBUTL MO LBETY NlaKMyca peakuuio cpefbl B Mo-
NY4EHHOM pacTBOpE.

Hanucatb ypaBHeHWe peakuuun rugponusa FeS04.

OnbIT 11. M'ngponus xnopuga >xenesa (LL).

BbinonHeHne paboTkl. MoMecTUTh B ABe NPOBUPKM MO 5-6 Kanesb Held-
TPanbHOro pacTBopa fakMyca 1 no 2 MmkpoLunarcas xnopuga xxenesa (LU). On-
peLenvTb MO LBETY pacTBopa peakumio cpedbl. OfHy M3 NPo6UPOK HarpeTb. UTo
HabnofaeTcs Npy HarpesaHUK?

3anucb faHHbIX OnbiTa. HanucaTb ypaBHeHWEe peakuuu ruaponusa
FeCl3 Ha xonoay v npu HarpeBaHUW. Kak MOXHO YMeHbLUMTb CTeneHb rmaponm-
3a aTol conn? Kakas conb, FeCl2 nnn FeCl3 B 60nbLUEl CTeneHn NoaBepraeTcs
rugponusy? OTBET MOTMBMPOBATL.

OnbIT 12. MonyyeHne aMMUHOKOMIIEKCOB KobanbTa.

BbinonHeHue paboTbl. K 3-4 kannsm pacteopa conu kobanbTa (M) npu-
6aBnATb N0 Kannam 25%-Hblil pacTBOP amMMuaka [0 BbiNafeHus ocajka ruapo-
Kcmpa KobanbTa (1) v ero ganbHenwWwero pacTBOPEHNs BCeacTBMe 06pa3oBaHms
KOMMMIEKCHOTO COeAMHEHNS, B KOTOPOM KOBa/lbT UMEET KOOPAMHALMOHHOE YnC-
no, pasHoe 6. MonyyeHHbIA pacTBOP pPasnuTh B fABe NPOOUPKX. B 0AHOW M3 HUX
TLWATENbHO NepemellaTh PacTBOP CTEKNAHHOW Maioukon [0 WU3MEHEHUs OKpa-
CKW BC/EACTBUE OKMC/EHMSA MOYYEHHOr0 KOMMIEKCHOTO COeAMHEHUs KOobaslbTa
(M) B kOMMNneKcHoe coeguHeHme KobanbTa (LU). Bo BTOpyt0 npobupky foba-
BUTb 2-3 Kannu 3%-HOro pacteopa nepokcmga Bogopoga. OB6bACHUTL U3MeHe-
HWEe OKpackwW. 3aTeM NpuaMTb B 06e NPoBUPKK Mo 2-3 Kanav pacTsopa Cy/b{u-
[a aMMOHMA. OBBACHUTb, MOYEMY BbINajaeT 0CajokK.

3anucb AaHHbIX OnbiTa. HanucaTb ypaBHEHWS peakLuii:

a) 06pa3oBaHMS aMMUHOKOMNNeKca KobanbTa (IM);

6) ero oKMCneHNs1 KMUCMIOPOAOM BO3Ayxa W MEepPOKCUAOM BOAopoja [0 06pas3oBa-
HUA aMMUHOKOMMeKca KobanbTa (LU);
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B) B3aMMOfENCTBMS aMMMHOKOMNeKca KobanbTa (L) ¢ cynbthngom aMmoHus.

OnbIT 13. MonyyeHre aMMUHOKOMIIEKCA HUKENS.

BbinosHeHne paboTbl. OauMH MUKpolwunatens conu Hukens (M) pactso-
puTb B 5 Kannsx Bogpl. J06aBuTh 5 Kanenb 25%-HOro pacteopa ammuaka. Kak
M3MeHsieTCA LBeT pacTBopa? [ob6aBuTb K pacTBopy 2-3 Kaniu pacTBopa Cyfb-
(huaa amMoHusa. UTo BbiNagaeT B 0CafokK?

3anuncb JaHHbIX onbiTa. HanucaTb ypaBHEHWS peakLuii:

a) 06pa3oBaHNs aMMUHOKOMMEKCa HUKens (KOOpAMHaLMOHHOE YUCO HUKENs

paBHo 6);

6) anccoumaumm KOMNIEKCHOTO COeAMHEHMS U KOMMNIEKCHOMO MOHa;

B) B3aMMOZEMCTBMS MO/TyHYEHHOTO KOMIMIEKCHOTO COEAMHEHNSI HUKENA C CY/lb-
hnaom aMmoHusl. OBBACHUTL MexaHW3M B3aVMOAENCTBUSA, NO/b3YSCh KOH-
CTAHTON HECTOWKOCTU KOMMJ/IEKCHOIO MOHa M NPOU3BeLeHUEM pacTBOPUMO-
cTn cynbuga Hukens ().

SAHATUE Neo4
TEMA: 3nemeHTb! IB 1 MNB rpynn v CBOWCTBA UX COEAUHEHWIA.

Lienb 3aHATUA:

1 CwucremaTv3auma 1 pasBuUTVE 3HaHWUIA MO0 XMMUKU 3N1eMEHTOB MOArPYnMbl Me-
OV 1 UMHKa 1 (hopMMPOBaHKEe Ha 3TO OCHOBE MpPeACTaBfieHuid 0 Guonoruye-
ckoii ponwn d-3neMeHTOB | 1 M rpynnbl U NPUMEHEHUN X COEAVHEHWIA B Me-
AnumHe 1 apmaumu.

2. YrnybneHvie 1 3aKpenneHne TeOPeTUHECKMX 3HAHWIA MO XuMun d-31eMeHTOB
I v M rpynn NocpeacTBOM WHAWMBUAYaNbHOrO NPOBeAeHMA N1abopaTopHbIX
OnbITOB.

3. BocnutaHue 6epexxnMBOro OTHOLLUEHMS K LeHHbIM peakTuBam (Hanpumep, K
HUTpaTy cepebpa).

LleneBble 334a4n: 3aKpenuTb U pa3BUTb HaBbIKU:

1) cocTaBneHnsi 3NeKTPOHHbIX JopMys1 aTOMOB 3/1emeHToB i B 1 M B rpynn ¢
yKa3aH/eM XapaKTepHbIX CTerneHel OKWUC/eHUS 41 HKX, OTMeYast 0COBeHHO-
CTV 3/IEKTPOHHBIX CTPYKTYP;

2) 06BbACHEHWSI CXOACTBA W Pa3INumsA 371EMEHTOB MOArPYnMbl Mean U LMHKa CO
LLEMIOYHBIMU 1 LLENOYHO3EMESTbHBIMW MeTasl1aMu;

3) 3anncn XMMUYECKUX (POPMYN BaXKHEMLUMX COeAMHEHMWIn (OKCMAOB, runapo-
KCWAOB, MPOCTbIX U KOMM/IEKCHBIX COMeEN);
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4) CpaBHUTE/bHON XapaKTepPUCTUKM KUCMOTHO-OCHOBHLIX W OKUC/UTENbHO-
BOCCTaHOBUTE/bHbIX CBOWCTB COEAVHEHWA 3/1eMEHTOB MOArpynnbl Meau u
LIMHKa: a) B pasHbIX C.0., 6) 04HOIR rpynnbi;

5) 3anuncu ypaBHEHWUI A B MOMEKYNSPHON U NOHHOW (hopmax Creayrolwyx peak-
LA 6e3 M3MEeHEHMs C.0.; a) KOMMIEKC006pa3oBaHus, 6) rMaponusa conel, B)
[uccoumaumn B pacTBope aMgoTepHbIX FMAPOKCUAOB, ) B3aUMOAEWCTBUS
amhoTepHbIX MMAPOKCMAOB C KUCNOTaMU U OCHOBAaHWSIMY;

6) cOCTaBNeHMs1 ypaBHEHUIA OKMCUTENIbHO-BOCCTAHOBUTE/bHBIX pPeakLuid;

7) 0OBbACHEHMSI TOKCMYECKOr0 WM 6aKTepUUMAHOrO AENCTBUIA COEAMHEHUI PTY-
T, Meau, cepebpa, 30/10Ta UX XUMMUYECKMI CBOCTBaMM;

8) 3KCMepUMEHTANILHOTO M3YYeHUs XMMUYECKUX CBOWCTB d-3nemeHToB | 1 M1
rpynn 1 UX COeAUHEHWIA.

3HAUMMOCTb TeMbI: 3aKPENSITCH 3HAHUS MO XUMUW 37IEMEHTOB MOf-
rpynnbl MEAU W LMHKA, KOTopble 6YAyT HEOBXOAUMbI AN U3YUeHUs cheLyant-
HbIX AUCLUMMAWH, a TaKke AN MOHMMaHUs (hapMaLeBTUUYECKOro MPUMEHEHNS
COBAMHEHWI 3TVX 3MEMEHTOB U OCOBEHHOCTE TEXHOMOTMWM W3rOTOB/EHUS Jle-
KapCTBeHHbIX NMpenapaToB Ha WX OCHOBE.

Megaunko-61onornyeckoe 3Hauenue: Mefb B OpraHUaMe COAEPKMTCA
MpYMepHO B KonnyecTBe 1,1 MMO/b. Meab KOHLEHTPUPYETCS B MeYeHM, FofoB-
HOM MO3re, KpoBU. B Buge noHOB Cu+, Cu2+ Mefb BXOAUT B BXKHEVILLME KOM-
MNeKCHble COeAnHEHNs ¢ 6enkamm (Mefpb - npoTenabl). Mefpb - npoTenabl, no-
[0GHO TemMornobuHy, yyacTBYHOT B MepeHoce Kuciopoga. Meab akTUBMpYeT
CWHTE3 remMorfiobuHa, y4acTByeT B NMPoLeccax KNETOUHOrO AbIXaHWsl, B CUHTE3e
6enKa, 06pa3oBaHNM KOCTHO TKaHU 1 MUTMEHTa KOXHbIX MOKPOBOB. VIOHbI Me-
[V BXOfAT B COCTaB MefjbCOoAePXKaLiMX (hepMeHTOB (OKCKAa3), KOTopble KaTanu-
3upytoT OBP. YCTaHOB/EHO, YTO HaKOM/EHWe Mean B OpraHMamMe Croco6eTByeT
Pa3BUTUIO XPOHMUECKOrO renatuta. M36bITOK Meay 0TnaraeTcs B reyeHu, Mo3-
re, NMOYKax, rnasax, Bbl3bIBaeT TKeN0e 3a60/ieBaHe - 6oNe3Hb BUnbcoHa.

Conv mefy (Bce) AQ0BUTLL. TOKCUYHOE AeliCTBUE 0GYCMaBNMBAETCS TEM,
uTo MeAb 06pasyeT ¢ GenkamMi HepacTBOPUMbIe anbOyMUHaTbI, 06pasys Npoy-
HYO CBSi3b C aMMHHbIM a30TOM M rpynnoit SH - 6enkoB.

Cepe6bpo - MNPUMECHbI MWUKPO3NIEMEHT, B OpraHM3Me COAEpPXKMTCS
7,3MM0Nb Ag. KOHLEHTpUpYETCS B MeyeHw, runodnse, spuTpoLmTax, MUrmMeHT-
HOI 060/10uKe r/a3a. Kak Bce TsKesble MeTasibl, Cepe6po nonagast B opraHuaM,
0Ka3blBaeT TOKCUYHOE [EACTBUE, T.K. COBAMHSETCS C Gerkamu, COfepMKalLvMu
cepy, paspyluaeT W CBepTbiBaeT MX. B mMeauuMHe npenapaTbl cepetpa MCMofb-
3ylOT HapyXKHO, Kak BsDKyLLee, Mpuxuratollee, GakTepuumaHoe CpeacTso. V13
HEeopraHMYecknx coefuHeHniA npumeHsieTcs AgNO03- nanuc. Cepe6po UCMosb-

3yeTcs A TNoMydeHns «CcepeGpsHO Bodbl», KOTOPYHO WCMOMb3YHOT AN Neye-
HWS paH, 5i3B.



LIMHK BXOAWT B COCTaB 60MbLUONO yncna ()epPMEHTOB U FOPMOHA UHCYNU-
Ha. OH HeobXoauMm 415 NOAAEPKaHUS HOPMAsbHOW KOHLEHTpauun ButaMuHa A
B nnasme. JetuunT LUMHKa BbI3bIBAET 3aMefi/ieHNe poCTa >KUBOTHbLIX, HapyLe-
HUE KOXHOTO W BOJIOCAAHOIO MOKPOBA, PaccTpoiicTBa Nonosoi qyHkumm. Co-
rN1acHO MOCNEAHUM AaHHbIM, LMHK OKa3blBaeT 3HAYNTE/IbHOe B/IMAHWME HA CUH-
Te3 HYK/IEMHOBbIX KWCNOT M YYacTBYET B XpPaHEHUW W Mepefade reHeTUYecKow
NH(opmaLmn.

Conu unHKa 061afatloT aHTUCENTUYECKMM [eliCTBMEM, KOTOPOE CBA3aHO C
06pa3oBaHMEM MOHAMU LIMHKa HEePacTBOPUMbIX albOYMUHATOB C 6enkamy MUK-
poopraHv3moB. B 3aBMCMMOCTU OT KOHLEHTpauuW COeAMHEHWU LMHKA OKasbl-
BalOT Ay6silLiee, NpydKUratoLLee, cnaboe aHTUCENTUYECKOE AeCTBYe.

MHorve coeguHeHuns d - anemeHToB IB - HB rpynn, 0oco6eHHO npous-
BOAHble Zn, Cd, Hg, Ag 0Ka3blBaloT TOKCUYHOE [eCTBME Ha XMBble OpraHus-
Mbl. 3TO CBSi3aHO C TEM, YTO 3T d - 3neMeHTbl 06pa3ytoT C 6enKamMmm HepacTBo-
pUMble COoefuHeHUs. [leHaTypaums 6efkoB MPOMCXOAUT B pesy/bTaTe B3auMo-
[eliCTBUA MOHOB TSXKE/bIX METa10B C 3/1IEKTPOHOAOHOPHbIMI aTOMaMun Cepbl
rpynnsl SH, KOTopas BXOAWT B COCTaB 6e/KOB:

SH S

/ I
R+ Me2 —+4R Me +2H+
\ \

SH S

K 3aHATUIO HEO6X0AMMO:
1.N3YUINTDb cnepytowime nporpaMMHble BOMPOCH!:

1 O6waa xapakTepncTuka d-anemMeHTOB |- rpynnbl. CTpoeHMe aTOMOB,
3NIEKTPOHHbIE (DOPMY/Ibl, MU3MEHEHWNE aTOMHbIX WU MOHHbIX PaAuycoB U aHep-
MM MOHM3aLMKN B MOArpYNne 1 Nno CPaBHEHMIO CO LUEMOYHbIMU MeTaiiamMu.
CraHfapTHble 3MEKTPOAHble MoTeHUManbl. [posBfiseMble CTEMeHW OKWCe-
HUs. XapakTep CBs3eli ¢ ApYrUMU 3feMeHTamm.

2. Megpb, cepebpo, 30/10TO U UX COeAMHEHMSA. HaxoxaeHue B npupoge, nonyde-
Hue. PU3NYECKMe N XUMUYECKME CBOWCTBA CBOOOAHBLIX MeTannoB. CoefuHe-
HMA CO CTeneHbto okucneHunsa +1. Conu. Xnopug megn (). FanoreHngsbl ce-
pebpa, NpuMeHeHVe B hoTorpatmn. BakHelilure KOMNNEKCHbIE COeANHEHNS
Au un Cw’. CoefiiHeHUA CO CTerMeHblo OKWUCMeHWsa +2. OKeug v rmapokcug,
megn (). Kynpatbl. Conu KatnoHa Cu', ux rugpatbl. KomnnekcHble co-
eanHeHns Cn2* AmmMuakatbl. CoefiHEHUsA CO CTeMeHb okucneHns +3. Ok-
cug v rugpokeng sonota (L), vx amgoTepHOCTb. AypaTbl U COMM KaTWOHa
An3t, rugponus. BaxHelilve coeguHeHUs M KOMMekcl Au” . 3010TOX/10-
pUCTOBOLOPOAHAA KUCnoTa. OKUCAUTENbHbIE CBOWCTBA COEAMHEHMWIA 3010Ta
1 cepebpa.



3. O6was xapakTepucTuka d-anemMeHTOB 2-i rpynnbl. CTpoeHne aTomoB,
3N1EKTPOHHbIE JOPMY/Ibl, U3MEHEHWE aTOMHBIX WOHHBIX PaguycoB W 3HEpriv
MNOHU3aLUMW B MOLTPYNIEe aTOMHbIX MOHHbLIX PafnyCcoB W 3HEPTUN MOHM3ALMN
B MOArPYynmne v no CpaBHEHUIO CO LLENOYHO3EMENbHbIMU MeTaniaMn. CTaH-
[apTHble 3/M1EKTPOAHbIe MOTeHUMabl. [1posiBNsemMble CTEMeHW OKUCTIEHUS,
XapakTep CBsA3M C ApYrMy 3NeMeHTaMu, 0COBEHHOCTU PTYTW.

4. LIMHK, pTYTb U UX COeAnHEHNs. HaxoxaeHue B Npupojae, nonyyeHve, usu-
Yeckue CBOMCTBA. AManbrambl. XWMWUYECKMe CBOWCTBA. AMGOTEPHOCTb
UMHKa. OKeungpl 1 rugpokengbl. LivHkatel. Conv kaTuoHoB Me2+, pacTBopu-
MOCTb, TMAPONU3, TEPMUYECKAs YCTONUMBOCTb. OCOBEHHOCTM AuccoumaLmm
conein ptytu (M). BaxHeiilume KOMMIEKCHbIE COEAMHEHUS LIMHKA U KaaMUs.
AMUIHbIE NPOM3BOAHbIE W KOMIJIEKCHble coefuHeHns Hg2+ CoegnHeHWs
pTy™ (). Kanomens. MpumMeHeHWe COeAMHEHNI LMHKA U PTYTU B MeULIMHE.

2. BbIMOJ/IHNTb 3agaHust Ne5, 8-13 (cm. Bonpocbl /11 CaMOKOHTP
ns).

3. NOoArOTOBUTBLCA K BbINOAHEHWIO n1abopaTopHOW Yy4ebHO-
nccnefoBaTebCkoi paboTbl «3nemeHTsl 1B 1 1l B rpynn v nx COeauHEHNs.

JutepaTypa: [1] JlekumoHHblli Matepuan; [2] MnuHka H.J1. «O6Las
xumusi», 1980-88 rr., rn. XVII (88200-202), rn. XIX (88214-216); [3]
H.C.AxmeToB “O6Lwasn 1 HeopraHuyeckas xmmua”, 1981 r., yacTb 2, pasgen 111,
rn.8-9, c.619-638.

BOINPOCHI ANnA CAMOKOHTPOJIA
noaroToB/IEHHOCTU K 3AHATUIO:8

1 Kak M3MeHseTcs XMMMYecKas akTMBHOCTb MeTannoB B pagy: Cu-Au u Zn-
Hg? OxapakTepn3oBaTb UX OTHOLLUEHME K KUC/IOPOAY, BOAE, KMCMOTaM U Lie-
noyam.

2. Kak cornacoBaTb CrMOCO6HOCTb aTOMOB d-371€MeHTOB | rpynnbl MPOsBAATb
BA1EHTHOCTb BblLLE eVHULBI C 3/IEKTPOHHON CTPYKTYPOIA 3TUX aTOMOB?

3. Kak u3MeHsieTcs KUC/IOTHO-OCHOBHOM XapakTep OKCWAOB W rMAPOKCMAOB Me-
TaNI0B MOATPYNMbl MeAN W LMHKA:‘OTHOLLEHME UX K BOAE, KMCMOTaM W Lue-
noyam? B ueM 3aK/HOYaeTCA pasfiMume Mexay peakuusaMn pacTBOPEHUs
Cu(OH)2B pa3baBneHHbIX KMCNOTax M B pacTBOpe ammmaka?

4. TloyeMy BOCCTaHOBWTE/IbHbIE CBOWCTBA Meay, cepebpa M 30/10Ta BbIPaXeHb!
cnabee, YeM Y LLENOYHbIX MeTannos?

5. Kakas u3 coneil umeeT 60MbLUYIO CTEMeHb rMAponn3a B 1 H. pacTBope:

a) ZnCI2 nam  [Zn(NH')4CI2
6) ZnChb wm Na[Zn(OH)4?
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HanucaTb ypaBHEHMSI TapoaM3a 3TOM COAM (B MONEKYNIAPHOA M MOHHOM
thopwme).

6. Mouemy npu peiicTBuM 25% pacTBopa ammMmaka MPOUCXOAUT PacTBOPEHMWe
ocaska AgCl, BTO Bpems Kak ocafiok Agi He pacTBopseTca?

7. MOXHO N1 onpefennTh B Kakoii 13 Nnpobupok 6e3 Haanuen Haxogutes 10%
pactBop ZnCl2 a B kakoii 10% pactBop NaOH, ecnv nog pykamm HeT HiuKa-
KVX JONONHUTENbHBIX PEAaKTUBOB WM MHANKATOPOB?

8. UTo npomcxoauT npu geiAcTBMK Ha komnnekcHyto conb [Ag(NH3ZNO03 pac-
TBOPOB:

a) rapokcmaa Hatpus,

6) noamaa kanms,

B) X/I0pMaa HaTpus,

r) cynbtmga HaTpus,

[1) a30THOI KWCNOTHI,

) umaHuga kanma KCN?
HannwuTe ypaBHEHWS peakLyii.

9. CocCTaBUTb YpaBHEHUS peakUmii CrefytoLwmx npeBpaLLeHuii:

a) CuS04—+Cu—»Cu2+—>Cu(OH)2—[Cu(NH3)4] 2+—>Cu2+—>Ci+

6) Ag-Ag+*[Ag(NH3ZJ+AgN ORPrAgCI-[Ag(SD 33

B) Zn2+—>Zn—>[Zn(OH)4|2—Zn2+—>[Zn(NH3)4] 2=Zn(0OH)2

r) HgO-*Hg->HgCI2*[HgCI4"H g-"H g ZI2*HgCI2*[Hg(CN)4 2~

10. HanuwwTe ypaBHeHus peakumii nonyyeHns Na2[Zn(OH)4] us:

a) xnopuja LyHKa,

6) rmapokcnaa LMHKa,
B) OKCWAa LWHKa,

r) UuHKa,

o) [Zn(NH3)4]CI2

11. CocTaBbTe ypaBHeHus peakumin nonyyeHus [Ag(NH3)ZINO3 mmes B kauyecT-
BE MCXOAHbIX BELLECTB MeTa/l/IMueckoe cepebpo, asoTHYH KWUCIOTY U aMMu-
aK. Kakoil o6bem aMmuaka (H.y.) Heobxoaumo B3sTb Ana nonydveHus 0,2
MOJTb KOMMJ/IEKCHOTO coeAnHeHnsa cepebpa? (OTseT: 8,96 ).

12. Megb pactBopunun B Kucnote. K nosnyyeHHOMY pacTBOpY MOCTENEHHO [0-
6aBnsanM pacTBoOp LUeNoYM [0 MNpekpalieHns obpa3oBaHua ocafka. PacTsop
CNWKM C 0Cafika, a K 0cafKy f06aBMaM M3ObITOK BOAHOIO pacTBopa aMMuaka.
Monyunnu pacTBOp APKO-CUHero ueta. OnpefeniMTe KOM4YecTBO (MOJSb)
KOMMMEKCHOrO COeAMHEHNA MeaW B KOHEYHOM pPacTBOpe, eCiv B OMbITe UC-
nonb3oBanu 6,4 r megn. (OTeeT: 0,1 mMosb).

13. K 20 rpammam cMecy Meau M LMHKa fo6asunu pactsop HCL1 go nonHoro
npekpaLleHus BblaeneHus rasa oobemom 4,48 n (H.y.). Onpegenute maccy
mean B cmecn metannos. (OteeT: 7,0 ).
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YuebHo-uccnegosatensckas pabora (YUPC):
«32nemeHTbl | Bu Il B rpynn v ux coeguHeHUs»

OnbIT 1. B3aumopeiicTBMe Mean C pa3baBfieHHbIMW U KOHLIEHTPUPOBAH-
HbIMW KUCNIOTaMK.

BbIiNnonHeHve paboTbl. B Tpy NpobypKu MOMECTUTb MO KYCOUKy Mean U
npr6aBnTb Mo 5-6 Kanenb 2 H. PacTBOPOB KMCMOT: B MEPBYIO - X10POBOAOPOA-
HOIA, BO BTOPYIO - CEPHOI, B TPETbIO - a30THOM. OKpacu/ics M pacTBop B Mpo-
OMpKax B CUHEe-rony6oli LBET, XapaKTepHblii ana noHa Cu—?

MpopaenaTb aHaMOrMYHbIA OMbIT C KOHLEHTPUPOBAHHLIMU KWUCNOTaMK -
XN10poBoAopoAHoI (NnoTHocTb 1,19 r/cm3), cepHoli (nnoTHocTb 1,84 r/cm3d) m
as3oTHoi (nnoTHoCTb 1,4 r/cm3) 6e3 HarpeBaHWst M NpW HarpeBaHUU (OCTOPOXK-
Ho!). C KakuMK KMCNoTamn B3aMMOfEiCTBYEeT Meab?

3anuch faHHbIX onbiTa. [py HanMcaHWK ypaBHEHWSI peakLmu B3anMO-
[eicTBnA mMean ¢ pa3baBneHHOM a30THON KUCMOTOM, CUMTaTb, UTO a30THasA Ku-
cnota BoccTaHaenmBaetca A0 NO. MosCHUTb, NnoyYemMy Mefb He B3aMOfECTBY-
€T C X/IOPOBOJOPOAHON KWC/OTON U C pa3baBfieHHON CEPHOI KUCNOTOR?

HanwncaTb ypaBHEHUS peakLMii B3aMMOAEWCTBUA Meau C KOHLEHTPUpO-
BaHHbIMW KWCMOTaMK, CUMTasA, YTO KOHLIEHTPMPOBaHHasi a3oTHas KucioTa Boc-
CTaHaB/MBaeTCa Mefbto Ao okcuaa asoTa (1V), a cepHas - o okcmaa cepbl (1V).

OnbIT 2. MonyyeHue rugpokeuga meau (M) v nccnefoBaHve ero CBONCTB.

a) MonyueHue ruapokcuaa meau (M) v pasnod>KeHue ero Npu Harpesa-
HUK

BbinonHeHne paboTel. BHecTv B npobupky mo 3-4 kanam pacTsopa
cynbthata megy (M) n 2 H. pacTBopa Lienoyn. OTMETUTb LIBET BbIMaBLUEro 0caf-
Ka rugpokenga mey (IM). OCTOPOXXHO HarpeTb NPOGUPKY C MOAYYEHHbIM 0Caj-
KoM. Kak n3MmeHsieTcs LBeT 0cajka npu mpeBpallieHnn rugpokenga megm (M) B
okena?

Hanucatb ypaBHeHVs peakumii o6pa3oBaHusa rugpokeuaa megu (M) mero
pasnoXxeHns.

6) OTHoLeHne rugpokenga mean (M) K KMCNOTaM U Lienovam

BobinonHeHne pa6oTbl. MonyunTh B ABYX MPOGMPKax TMAPOKCWL Mean
(M). K nonyyeHHbIM ocagkam NpubaBUTb B OAHY MPO6UPKY 5-6 Kanenb 2 H.
pacTBOpa COMSHOM KWCMOThI, B APYTYHO - CTONBKO Xe 2 H. pacTBOpa LLEI0UMN.

3anucb AaHHbIX OMbITa. B KakoM cnyyae MpOMCXOAUT pacTBOPEHWEe
ocafka? Kakoil BbIBOS MOXHO CfienaTb W3 3TOr0 OfbiTa O CBOMCTBAX MMApPOKCU-
na megn (MM)?



OnbIT 3. MonyyeHne manopacTBopUMbIX conein megn (IM).

a) MonyueHue cynbthnaa megmn (M)

BbInonHeHve paboTbl. B npobupky ¢ pacTBOPOM cynbgata uim xiopuaa
meau (M) (2-3 Kanam) NprbaBuTL CTOMLKO Xe CEPOBOAOPOAHON BOAbI.

3anucb AaHHbIX onbiTa. OTMETUTL LBET BbINaBLLEro Ocafka Cy/bjuaa

meau (M). HanucaTb B MOMEKY/ISIPHOM U MOHHOM BUWfE YpaBHEHME PeaKLumM ero
06pa3zoBaHus.

6) Monyuenue ruapokcokap6oHaTa mean (M)

BbInonHeHne paboTbl. B npobupky ¢ pactsopom cynbdata megn (M) (2-
3 kannu) npmbaBUTL TAKOE Xe KOMMYeCTBO pacTBopa cofpl. Habntogath Bbina-
[leHVe 3e/eHOro ocafka rugpokcokapboHata megn (CMOH)2CO3. [MosicHATB,
moyeMy npu B3aVMOAEWCTBMM cOfeli Meaum C pacTBOPOM COfbl He BbIMafeT
CpegHWiA kapboHaT meau?

Hanucatb ypaBHeHVe peakuuy B3auMOfeWcTBUs cynbata mean (M) ¢
COZION MPW YYacTumn BOpl.

OnbIT 4. Mony4yeHne ammnHokomnaekca meau (IM).

BbinonHeHme paboTbl. B npobupKy ¢ pactBopom cynbata megm (M) (2-
3 Kannu) npubaBnATb NO Karisam 2 H. pacTBOpP amMuaka Ao NofHOro pacTeope-
HUs 0caaKa OCHOBHOW conv (CuOH)23CH, BbinaBLLEro Npu 406aBneHn NepBbIX
Kanesb pacTBOpa aMmMaKa.

OTMeTUTb OKpacKy MCXOAHOro pacTBopa Cy/b(hata Mean W pacTBopa, Mno-
Ny4YmBLLIEFOCS NOC/E PacTBOPEHMA OCafKa.

3anuncb faHHbIX ONbiTa. HanucaTb ypaBHEHWs peakLuid:
a) B3avmogeiicTema cynbtata mean (M) ¢ pacTBOPOM aMMMaka ¢ 06pa3oBaHVEM
OCHOBHOrO cynbthata meau (IM);
6) pacTBOpeHUs OCHOBHOro cynbtata Megn (M) B M36bITKE amMuaka C OfHO-
BPEMeHHbIM 00pa3oBaHMeM KOMIMIEKCHOW CONM M KOMM/IEKCHOr0 OCHOBaHUs
meay (M), yunTbliBasi, YTO KOOPAMHALMOHHOE Yncio Cun'+pasHo 4.

OnbIT 5. OKNcNUTENbHbIE CBOWCTBA OKCUAa cepebpa (nonyyeHve cepebpsi-
HOro 3epkasna).

BbinonHeHne paboTbl. B MasieHbKOM CTakaH4uKe HarpeTb 40 KMMeHWs
25-50 mn BoAbl, MOCAe Yero OTCTaBUTb ropenky. B npobupky BHecTn 4-5 ka-
nenb pacTBopa HWTpaTa cepebpa u nNpubaBuTb 2-5 Kanenb 2 H. pacTBOpa am-
MUWaka, BCTPAXMBas MPO6UPKY nocne npubaBfeHnst KaXK4OW Kannu [0 pacTBO-
peHus BbinaBLUero BHavane ocagka Ag) (u3beratb u3bbiTka NHi). K nonyueH-
HOMy MpO3payHOMy pacTBopy npubaBuTb 10%-Hblii PacTBOP  [/IHOKO3bI
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CHHE(OH)TCHO B 06beme, paBHOM CyMMapHOMY 06bemy HuTpata cepebpa v
aMmmaka, Haxofswwxcs B npobupke. MepemellaTb pacTBOp U MOCTaBUTb Mpo-
6UpKy B CTakaHuMK C ropsyeil BOAONA. Yepe3 2-3 MWH. BbIHYTb MPOGMPKY W3
CTakaHuMKa W, BbIMB PacTBOP, OMOMAOCHYThL ee BOAOW M3 NpoMblBanku. Kakoe
BELLECTBO BbIAENMIOCH U3 PacTBOPA Ha CTEHKaxX NpobrpKn?

HanucaTb ypaBHeHVe peakLmu, CuuTasl, UTO F/IH0K03a NepexoamnT B [1to-
KOHOBYHO Kncnoty CEHE(OH)5COOH.

OnbIT 6. Mony4yeHre amMUHOKOMMIeKcoB cepebpa (1).

BblinonHeHne paboTbl. B YeTbipe Npo6GUPKM BHECTU MO 2 Kanam pacTBo-
pa HuTpaTa cepebpa. B ogHy Npobupky Jo6aBMTb 2 Kanav xnopuga Kanus, Bo
BTOPYIO - OpoMmaa Kanus, B TPETbIO - MOAMAA Kanus, B YETBEPTYHO - XpomaTta
Kanns K2CHO4. OTMeTWTb LBeTa BbiNaBLUMX 0CAAKOB. [J06aBUTL BO BCE YeTbIpe
npo6upkn no 3 kanam 25%-Horo pactsopa ammuaka. OCafiku Kakux BeLLecTB
MpaKTUYecky NOMHOCTBIO PacTBOPWIMCL B aMMuake? OfMHAKOBO /M aKTUBHO
MOeT B3anMopeiicTBue xnopumaa, 6pomuaa n noamaa cepedpa c aMMmMakom?

3anucb [aHHbIX OnbiTa. Hanucatb B MOMEKYNSPHOM WM WOHHOM Buae
YpaBHEHWS peakuuii:

a) 06pa3oBaHNA MasIopacTBOPMMBIX COMeli cepebpa;

6) pacTBOpeHus xnopuga, 6pommia 1 xpomara cepebpa B amMmake ¢ 06pasoBa-
HUEM KOMIIEKCHBIX COEAVMHEHWIA, YUYWUTbIBas, YTO KOOPAMHALVOHHOE YMCIO
Ag+ 1OHa paBHO 2.

Ha oCHOBaHWM CBOMX HabMOAEHWUIA U 3HAYEHWIA MPOW3BEAEHUIA pacTBO-
PUMOCTM ranoreHugoB cepebpa 06bACHWTL pasnuyme MX PacTBOPUMOCTU B aMm-
MUake.

OnbIT 7. MonyyeHWe CyNb(UTHOIO M TUOCYIb(ATHOrO KOMMJIEKCOB Cepet-
pa.

BbinonHeHne paboThbl. B NpobupKy ¢ pacTBOPOM HWUTpaTa cepebpa npu-
6aBnATb MO KanisM pacTBopa TuocynbdaTta Hatpua NaiS*Oi n HabnogaTb pac-
TBOPEHMWe BbINaBLLEro BHaYane ocafka Tmocynbharta cepedpa.

AHaI0rMYHO NPOBECTU OMbIT B3aWMOAENCTBMA HUTpaTa cepebpa C Cyfb-
(hUTOM HaTpUS.

3anuch faHHbIX OMbITa. HanucaTb ypaBHEHUS peakumii:

a) B3aMMOJENCTBMA HMTpaTa cepebpa C TMOCY/b(aTOM HaTpusi C TUO-
CynbaToM HaTpusi ¢ 0bpa3oBaHMeM TUOCY/b(haTa cepebpa u ¢ CynbgaTtoMm Ha-
TpYs C BbiNaJeHMEM B 0CafjoK CybuTa cepebpa;

6) pacTBOpEHMS1 OCaIKOB B U3OLITKE OCAAWTENS, CUUTast, YTO SO:2 -UOH 1
S2r' -MOH MOHOJEHTATHbI, & KOOPAUHALIMOHHOE YMcio Ag* - MOHa paBHO 2.



OnbIT 8. MapoKeHabl LMHKA U KaMUSi U UX CBOMCTBA.

BbInosiHeHWe paboTbl. HamTb B ABe Npobupky no 3-4 Kanim pacteopa
CO/M LVHKa, B ABE Apyrue - CTO/MbKO >Xe pacTBopa CoMM Kaamus. B kaxayto
Npo6upKy [06aBMsATL MO Kanasm 2 W. pacTBOP LUENOYM A0 NOsBAEHUs GesibIx
CTYAEHUCTbIX OCAfKOB TMAPOKCUAOB. VcMbiTaTb OTHOLLEHWE MOYYEHHbIX MUA-
POKCWZOB K KMC/IOTaM U LLESIoHaM.

3anucb faHHbIX onbiTa. Kakoli BbIBOA MOXHO cfenaTb O CBOMCTBaxX
rMOpPOKCUAOB LMHKA U KagMusa? HanucaTb ypaBHEHWS peakumii B MOneKynsp-
HOI W NOHHOW hopme. OBBACHUTL passiume B CBOMCTBAX MMAPOKCMAOB.

OnbIT 9. MMAponK3 coneit UMHKa 1 Kagmusi.

BbInonHeHne pa6oTbl. MOMECTUTb B OAHY MPOGMPKY HECKOMbKO Kpii-
CTa/I/IMKOB COMM LIMHKA, B APYTYIO - CTO/MBLKO YXe COMM KaaMmusi U PacTBOPUTbL WX
B 1-2 Kannsx Bofbl. [06aBUTb B KaXayto NPO6UPKY Mo 2-3 Kanju pacTBop Nak-
Myca W crierka nogorpeTb. B TpeTblo NpoGMpKY HanuTb 2-3 Kar/iu pacTBopa
nakmyca 1 1-2 Kanam BOfbl U CPaBHWUTb LiBET COAEPXMMOTrO 3TOW NPOGUPKA 1
OKpacKoili Nosy4YeHHbIX PacTBOPOB. Ha Kakyto peakumio Cpefibl YKasbiBaeT OKpa-
cKa NlakMyca B pacTBopax coneii? HanucaTb B MOMEKYNSPHOW 1 MOHHOW hopme
YpaBHEHWS MPOLIECCOB, BbI3bIBAMOLLMX N3MEHEHWE OKPACKU NaKMyCa.

OnbIT 10. KoMneKcHble CoeaVHEHNS] LMHKA U KagMusi,

BbInonHeHWe paboTbl. MomMecTTb B NPo6UPKY 1 Kanno pacTBopa conu
UMHKa 1 [06aBUTL 2 Karu 2 H. pacTBopa aMmuaka. OcafloK Kakoro BeLlecTBa
06pasoBanca? K nonyyeHHOMy OcagKy MpuUIMBaTh Mo KanisM M3GbITOK PacTBo-
pa aMMmMaKa fj0 pacTBOPEHMs ocagka. TOT e OMbIT NPOfenaTb C PaCTBOPOM CO-
7N Kagmms,

3anuck flaHHbIX OMbiTa. HanvcaTb ypaBHeHUs peakuuii, cunTasl, YTo Xa-
PaKTEPHLIM KOOPAMHALMOHHBLIM YMC/IOM ANs 060MX VMOHOB KOMMIEKCO06paso-
BaTenieil sBNseTcA 4. HanucaTb YpaBHEHWS AMCCOLMALMM MOYYeHHbIX KOM-

MAEKCHbIX COBAVHEHUI 11 KOMMMEKCHBIX MOHOB, @ TAKXKE BbIPKEHUS KOHCTAHT
MX HECTOMKOCTH.
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SAHATUME No5
TEMA: SnemeHTbl LA 1 IVA rpynn v CBOICTBA UX COeANHEHUIA.

Llenn 3aHATUA:

1) Cuctematmsauus u passuTUE 3HaHWIA MO XMMUK p -3neMeHToB II-1V rpynn
1 opMMpOBaHUE Ha 3TON OCHOBE MPEACTaBNEHWUIA O MPUMEHEHUM NPOCTbIX
BELLIECTB U COEAMHEHWIA 3TUX 31EMEHTOB B MEAMLIMHE 1 hapmaLimi.

2) YAcHeHWe y4yebHbIX Lieneli 1 3afad NabopaToOpHOro NpakTvKyma no Xvmum
p- 3NEMEHTOB W PONY €ro Ans Aa/lbHEMLero n3yyeHus X1UMUYECKUX U Che-
LyanbHbIX AUCLMMIIVH.

3) lMprobpeTeHne NPaKTUYECKUX HABLIKOB MOMYYEHWUS U U3YUYEHUS XUMUYe-
CKMX CBOICTB coeamHeHwiA anemeHToB Il A n IV A rpynn.

LleneBble 3agaun: 3aKpennTb 1 pasBUTb HaBbIKK:

1) 06Leli XapaKTePUCTUKUN P- 3/1EMEHTOB;

2) COCTaBNEHWs 3NEKTPOHHbIX (HOPMY aTOMOB 3TUX 3/IEMEHTOB U UX aHa/I3a;

3) 3anmMcnm XUMUYECKUX (POPMY/T BaXKHEWLUMX COeAMHEHWIA 3M1eMeHTOB rpynn
LLIA - IVA B XapakTepHbIX C.0.;

4) CpaBHWTENbHOW XapaKTEPUCTUKM KUCMOTHO-OCHOBHBIX W OKUCIUTE/bHO-
BOCCTQHOBWTE/IbHbLIX CBOWCTB COEAMHEHWI 31IeMEHTOB OAHOW rpynnbl B 0Au-
HaKOBOI 1 pasHbIX C.0.;

5) 3anucy ypaBHEHWIA peakuuii: a) KOMNIeKcoobpasoBaHus; 6) ruaponusa co-
Neii;  B)  KWUC/MOTHO-OCHOBHOIO — B3aMMOZENCTBUA; )  OKUCIUTENbHO-
BOCCTaHOBUTE/bHbIX.

6) 06bACHEHNSA TOKCMYHOCTW COeAUHEHWI CBUHLA M okcuga yraepoga (M) mx
XUMUYECKUMY CBOMCTBAMY;

7) 3KMNEepUMEHTANIbHOrO U3YUYeHUs XUMUUYECKUX CBOMCTB COEAUHEHWUI 3N1eMeH-
ToB IIA-IVA rpynn.

3HaUMMOCTb TeMbI: MU U3ydeHUn xumun p- anemeHTos Il v 1V rpynn
3aKpennstoTCs YMEHNS U HaBblKM COCTaBNEHWA peakumil raponmsa, KOMMNiek-
€006pa30BaHuns, KUCMOTHO-OCHOBHOMO B3aUMOAECTBUSA BELLECTB, OKWUCIUTE b-
HO-BOCCTAHOBUTE/bHbIX peakuuid. MoHVMaHWe MpUYKHbI BUONOrMYECKO ponm
yrnepoga, okcugos yrnepoga (M) u (IV), a Takke apyrux CoeauHeHUin anemeH-
ToB rpynn LUA n IVA, HekoTopble M3 KOTOPbIX NMPUMEHSIOTCA B (apMauum 1
MeauLMHe, TPeBYT 3HaHUA XUMUW 3TUX 3N1EMEHTOB W WX COEAWHEHWIA. 3Tn
3HaHWA COCTaBAT OCHOBY YCBOEHWS MaTepuana no 6uoxvmuu, dapmavesTuye-
CKOM Xumuu, hapMaLimm 1 ApYTux creumanbHbIX SUCLUMINH.



Mefunko-61onornyeckoe sHaveHue: BaxHbiM ans Gyayllero nposmsopa
ABNSIETCS 3HaHWEe 6uonornyeckoii ponn anementos LLUA un IVA rpynn. Bop -
KOHLEHTPUPYETCS NaBHbIM 00pa3oM B Nerkux, LLUMTOBUAHON Xenese, NeuveHu,
Ce/le3eHKe, MO3re, NoYvkax, CepeyHol MblllLe, BXOAUT B COCTaB 3y60OB U KOC-
Teil. M36bITOK 60opa yrHeTaeT amwuiasbl, MPOTeMHasbl, YMEHbLUIAET aKTUBHOCTb
afpeHaMHa. bop yuyactByeT B yrnepofHo-thochaTHOM 06MeHe. BosnbLuoe co-
JepxXaHve 6opa B nuule HapyLlaeT 06MeH yrneBofoB U 6GenkoB, NPUBOAUT K
BO3HWKHOBEHUIO 3HTEPUTOB.

AntoMUHUIA - (10'P%) KOHLUEHTPUPYETCS FNaBHbIM 06pa3oM B CbIBOPOTKE
KPOBW, NErkunx, neveHn, KOCTAX, MOYKax, HOITsX, BOMOCAX, BXOAUT B CTPYKTYpY
HEPBHbIX 060104YEK MO3ra YefioBeKa. ANIOMUHWIA BMAET Ha pPasBUTUE 3NUTENN-
a/lbHOW M COeAVHUTENBHOM TKaHEeN, Ha pereHepaumio KOCTHbIX TKaHeW, BAvseT
Ha 06meH ocopa. M36bITOK atOMUHUA TOPMO3UT CUHTE3 FeMOrobumHa, T.K.
6narogaps BbICOKOM KOMMJIEKCOOOpasytoLeii Cnoco6HOCTN aftoMUHUIA 610KK-
pyeT akTMBHblE LEHTPbl (PEPMEHTOB, Y4aCTBYHOLUMX B KPOBETBOpPeHWUWU. ECTb
[aHHbIe, YTO a/lOMUHUIA MOXET KaTa/M31poBaTh peakLuio TpaHCaMUHUPOBaHMUS
(nepeHoc NH2- rpynnbl).

AnemeHTbl IVA rpynnel. Ana C, Si, Sn Hambonee xapakTepHa C.0. +4,
ana P +2. B netyumx rugpugax 3H4 c.o. —4. B xuBom opraHusme C, Si, Ge
Haxofatca B c.0. +4, Sn u PB c.0. +2.

Yrnepog SiBASETCA Makpo3NeMeHTOM. BXoguT B coCTaB BCeX TKaHel u
KNeTOK B hopme 6enKoB, XKMPOB, YrneBoA0B, BUTAMUHOB, FOPMOHOB.

CO02 (yrnekucnblid ras) MOCTOSHHO 06pasyeTcsi B TKaHAX OpraHvM3Ma B
npowecce obMeHa BELLECTB U WrpaeT BaXKHYK POfib B PErynsauun AbIXaHus u
KpoBoo6paLeHns. C02 ABNseTca CTUMYNATOPOM AbIXaTeflbHOro LeHTpa. bosb-
LUMe KoHueHTpaumn CO02 (cBbiwe 10%) BbI3bIBAtOT CU/bHbIA alyA03 - CHUXe-
Hue pH KpoBM, OABILLKY M Napanuny AbixaTeNbHOro LeHTpa. Bogopoakap6oHat-
Has 6ydepHas cuctema (H2C03- HCOC) sBnsieTca rnasHoli 6ytepHoi cucTe-
MO Mnasmbl KPOBK.

CO - yrapHblii ra3, NPOHWKasA B Ierkue, 6bICTPO MPOXOAUT Yepes abBeo-
NAPHO-KanuUNNapHy0 MembpaHy, pacTBOPATCSA B Nnasme KpPoswW, AUDYHAMPYeET B
3pUTPOLMTLI U BCTYyMaeT B 06pPaTUMOE XMMUYECKOe B3aMMOfENCTBME C OKMC-
NEHHbIM Y BOCCTaHOB/IEHHbIM FeMOTI0OUHOM.

HbO2+ CO <>HbCO + 02

Hb + CO ** HbCO

O6pasytowuiica KapboHunremornobuH HbCO He cnocobeH npucoegm-
HATb K cebe Kucnopof. BcneacTBue 3TOro CTaHOBUTCS HEBO3MOXHLIM MEPEeHOC
KUCNOpoga OT NEerknux K TKaHsMm.

Tak KaK peakuus B3aUMOAENCTBMA OKCUIeMorniobuHa C yrapHbIM rasom
obpaTMa, TO MOBbILLIEHWE B AblXaTeNbHON cpede NapuuansHoro fasneHws 02
OyJeT ycKopsaTb Auccoupalmio KapboHunremornodmHa v soigeneHne CO u3 op-
raHusma. Mpu oTpaBneHun opraHusma CO UCMONb3YeTCA >Kene3o BOCCTaHOB-
NEHHOE, KOTOpOoe pe3ko ycKopsieT yaaneHne CO u3 opraHusma B Buge Fe(CO)5.
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OnoBo U CBMHeL,. HeopraHMYecKkue COefMHEHMA 0/10Ba HE OYeHb AL0BU-
Thl, & OpraHu4eckune - sA0BUTLL. Bce coeanHeHWs cBuHMa (M), 0COGEHHO pac-
TBOPVMbIE, A00BUTBL.

OnoBo OTHOCUTCA K MUKpO3neMeHTaM. OHO NonagaeT B OpraHv3m Yeso-
BEKa C KWCMbIMWA MPOAYKTaMU, KOHCEPBUPOBaHHLIMW B XKECTAHbIX 6aHKaX, Mo-
KPbITbIX CNoeM prioBa: Sn + 2HA <+SnA2+ H2

B ¢opme conm 071080 NOCTynaeT B OPraHn3M W MPOSABASET TOKCUYECKOe
JelicTBue. bronornyeckas posib 0N0Ba eLLE OKOHYaTeNbHO He BblCHEHa. B
CTOMATONOrNK UCNOMb3YIOT NIOMBUPOBOYHbIE MaTepuasbl, COAePXKaLlme 0/10BO.
Hanpumep, cepebpsHas amanbrama coaepXut 28% 0510Ba, MCMob3yeTcs Ans
M3roToBeHUa NaomM6. SnF2- KCMonb3yeTcs, Kak CPeacTBO MPOTUB Kapueca 3y-
60B.

CoeavHeHNs CBMHLA BAMSKOT Ha CUHTE3 Oenka, aHepreTuyeckuii 6anaHc
KNeTKN 1 e€ reHeTuyeckuii annapaT. CBMHeL, AenOHUPYeTCsl, B OCHOBHOM, B
ckenete (4o 90%) B hopme TPYLHO pacTBOPMMOro ocgara:

3PB2{p) + 2P043(p) = PBIP04):|

MaccoBas fond cBvHUa B opraHusme 10'6%. Be3onacHbIM 415 YesioBeka
CUMTalOT CyTO4HOE noTpebnexme 0,2 -2 Mr CBMHUA.

PB(CH3COQ)2-3HA - aueTaT CBMHLA - UCNOMb3YETCA, KaK BSXKYLLEe, aH-
TUCENTUYECKOe CPeacTBO, PBO BXOAMT B COCTaB CBUHLOBOIO M/ACTbIPS.

KpeMmHMA 0THOCUTCA K NPUMECHbIM MUKPO3fieMeHTaM. HakannvBaeTcs B
MeyeHu, HaanoyeyHNKax, XpycTasimke. B opraHusm B OCHOBHOM MOCTYMaeT ye-
pe3 nerkve B Buge nbiim Si02 C HapylleHMeM OOMeHa KpeMHWUs CBA3bIBAOT
BO3HMKHOBEHME TUMEPTOHWK, peBMaTu3Ma, Maiokposuda. [Mpyu cuctematnye-
CKOM BO3JENCTBMM Ha flerkve Mblav, COAepXalleil yacTuupl Yrns, KpPemHus,
aNtoMUHKUA, BO3HUKAIOT 3a60/1eBaHNs - MHEBMOKOHMO3bI, NPW AeACTBUN YroNb-
HOM MbIAN - aHTPaKo3, KPEMHWUEBOW-CUNMKO3, Al-aNOMUHO3.

K 3aHATMIO HE06X0aMMO:
1.N3YYUTb crneaytoLyme nporpamMmmMHble BOMPOChHI:

1 O6Lan xapaKTepucTnKa p-3/1eMeHTOB.

O6LLas xapaKTepucTuKa anemeHToB LU A rpynnbi.

3. bop. HaxoxzeHue B npupoge, NnonyveHue, XMMUYeCKue CBOCTBa. bopuabl,
60poBOAOPOAbI, FanoreHabl 6opa: X NosyveHne M cBOKCTBa. BOpHbLIA aH-
rnapwg v 6opHasa kucnota. bopatbl, TeTpabopaT HaTpus. Adrpbl GOPHON K-
C/OTbl.

4. ANOMUHMIA. HaxoxgaeHue B npupoge, NonyyeHve, XUMMUYECKas aKTUBHOCTb.
OKcug, 1 rApOKCUA antoOMUHKS, UX CBOMCTBA. [anoreHuabl. Keacupl.

5. O6Lwas xapaKTepucTuka aneMeHToB rpynnbl 1V A

6. ¥Yrnepog, ero annotponus. AKTYBUPOBaHHbIN yronb. Kapouapl. CoefuHeHns
C rasoreHamu, (peoHsbl. OKcuabl Yrnepoaa, UX CBOMCTBA. YToMbHas KucnoTa

N



n eé comn. Kapbammg. KapboHunbl meTannos. Cepoyrnepog. LlmaHucTtoso-
[OpofHas Kuc/oTa, umaHuabl. LinaHatbl v TmoupaHarsl.

7. KpemHuid, ero otivumsa oT yrniepoga, cBoiictea. Cunuumasl. CoevHeHNs ¢
BOZOPOAOM, Ux cBolicTBa. Okemg kpemHus (IV). KpemHesasi kucnota. Cunu-
KaTbl, antoMocunmnkaTbl. KpemMHUiopraHnyeckmne coeguHeHus.

8. JnemeHTbl MOArpynnbl repmaHns. Oblas xapakTepuctuka. CoefuHeHus ¢
ranoreHamu, vx cBoicTea. OKCUAbl Y rMAPOKCUABI: UX MOMYYeHUEe U CBOCT-
Ba. Conu. TrMoconu o/10Ba 1 repMaHus.

2. BbIMO/IHATb 3agaHnsa Ne5, 8, 9-15 (cm. Bompockl 4 CaMOKOH-

Tpons).

3. NoAroTOBUTBLCA K BbINOAHEHMO NabopaToOpHO  y4yebHO-
nccnefoBaTenbCkol paboTbl «3nemeHTbl Il A n IV A rpynn n nx coeguHe-

HUs».

Nutepatypa: [1] JlekumoHHbI matepuan; [2] MnvHka H.J1. «O6uas
Xumnsy», 1980-88 rr., rn. XX (88217-219), rn. XV (88152-157, 178-181, 186-
188); [3] AxmeToB H.C. “O6wasn n HeopraHuyeckas xumms”, 1981 r., yacTb 2,
pasgen I, rn.5 (§81-3), rn.6 (§§1-3).

BOINPOCHI /14 CAMOKOHTPOJ1A
noaArOTOBAEHHOCTU K BAHATUIO:

1 Kak 06bACHUTb, 4TO CBOOOAHbIE aTOMbl 60pa U aNtOMUHUA, UMeS OfUH He-
CrapeHHbIi 3M1EKTPOH, B OOMLLUMHCTBE C/ly4aeB MNPOSBASIOT Ba/EHTHOCTb
paBHyt0 Tpem?

2. MNouemy aniOMVHWIA BbITECHAET BOAOPOL W3 BOAbI TONLKO B LLENOYHOM pac-
TBOPE M MOXET pacTBOPATLCS B BOAHbIX pacTBopax MHACL n Na2C03?

3. Kak npaktuyeckn yb6eamtbes B aM(pOTePHbIX CBOMCTBAX a/llOMUHWA, OKCMaa
W ruapokcuga anoMuHKUA? HanucaTb ypaBHEHWS COOTBETCTBYHOLLUMX peak-
LA,

4. Ona vactuy [BH4]', [AL(OH)61, CC14, C02 [SiF6 Bykasatb:

a) TUN rmbpuan3aLymn aTOMHbIX OpbuTaneil LeHTPanbHOMo aTtoma;

6) NPOCTPaHCTBEHHYH KOH(PUIYypaLmio YacTuLl.

5. Kakas u3 coneil cunbHee NoaBepraeTcs ruaponusy:

a) SnCh, SnCl4, NaZ[Sn(OH)4], Na:[Sn(OH)6];

6) NaZC 03 umnm NaHCOj?

Hanucatb ypaBHeHUs peakuuil rugponusa aTtoin conu. oyemy npu noBbl-
LUEHHOA KMCNOTHOCTW >KenyfodHOro coka npumeHsietca NaHCO03 a He
Na2C 03
6. MoryT /i1 cyLLecTBOBaTb COBMECTHO B PacTBOpE:
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a) SnCl; n FeCI2,

6) SnCb n FeCI3:

B) SnCl2u Cu;

r) Sn n CuCb?

HanwucaTb ypaBHEHNS1 BO3MOXHbIX PEaKLMiA.

7. Kakoli 3aneMeHT MOArpynnbl FepMaHnst U B Kakoid €.0. 06pasyeT rmapoKcua:
a) Hanbosnee OCHOBHOMO XapakTepa;

6) Hanbosee KNCNOTHOrO XapakTepa?
8. 3aKOHYMTb YpaBHEHMS peakLMWii U paccTaBUTb KOI((PULMEHTI;
a) B2H6+ KMn04+ HS04— H3B03+ ...
6) SnCI2+ K2Cr0 7+ HCI -> H2[SnClIf] + ...
B) Mn02+ P02+ HNO3—HTN04+ ...
9. CocTaBUTb YpaBHEHUS peaKLWiA CieayHoLmMX NpeBpaLleHnii:
a) B —Mg3B2-"B 2H6—BX0 3—>NaB40 7—»H3B 03
6) ALD 3—A1-*A13~+A1(0H)2~>[AL1(0H)6]3->A13+
B) PB—»PB02—Ps2+—>PB02—>PB2+—>PbS—»P°—>[PB(OH)6]4

10. HanunwwTe ypaBHeHus peakumii nonyyveHns Na2[Sn(OH)4] us:

a) okcmuga onosa (M),

6) rugpokcmga onosa (M),
B) 0/10Ba,

r) xnopuga onosa (),

[n) okcupa onosa (1V),

e) cynbuaa onosa (M).

11. CocTaBbTe YpaBHEHWS! peaKLUuii NOlyUYeHNs CTaHHWUTa Ka/inisl, Mest B KauecT-
BE UCXOAHbIX BELLECTB META//IMYECKOE O/I0BO, CEPHYHO KUCMIOTY U pacTBop
LLenoum.

12.  BbluMCUTE MONSIPHYHO KOHLIEHTPALMIO 3KBUBANIEHTA COMISIHOA KUCMOThI B
pacTBope, ecnu Ha peakumto ¢ 1,907 r Na2B4O7*10H20 m3pacxogosaHo 0,2 N
pactBopa HO. (OtBeT: 0,5 MONb*3ks/N).

13. CKO/bKO rpaMmMoB OPTOBOPHOIN KMCNOThI U CKO/IbKO IMTPOB BoAopoaa (H.y.)
o6pa3oBaniocb npy B3ammogeiicteum 15 rpammoB gmbopaHa B2Hbc Bogoid?
(Otget: 67,1 1; 72, 97 n).

14. PacTBOpUMOCTb Cyrbthara cBuHLA(M) B Boae npu 25°C pagHa 14*10'Morbin. Onpegenu-
Te KOHCTaHTY pacTBOpMMOCTY (MPOM3BEAEHNE PACcTBOPMMOCTYA) 3TOI COMA MpU [AaHHOI
Temneparype. (OteeT: 1% 105).

15. Kakoi o6bem 1,0 M KOH Heobxoammo gobasuts K 0,4 n 0,1 M SnCI2, uto-

6bl NOMHOCTLIO MepeBecTy xnopug onosa (M) B TeTparngpokco()cTaHHaT
kanms? (OteeT: 0,08 n).
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YuyebHo-unccnegoBaTenibckasn pabota (YUNPC):
«3nemeHTbl I An IV J1 rpynn 1 nx coegnHeHns»

OnbIT 1 MNonyyeHne opTo6opHO (6OPHOI) KUCAOTHI.

BbInonHeHWe pa6oTbl. B npobupky ¢ 5-6 KannsMu ropsiyero HacbILeH-
Horo pacTteopa 6ypbl NajB~'lObBO BHecTM 2-3 Kaniu KOHLEHTPUPOBAHHOM
H2S04. OTMeTUTb GbICTPOE BbINafeHNE KPUCTA/IIOB GOPHOIN KUC/OTHI.

3anncb AaHHbIX OnbiTa. HanucaTb ypaBHEHWE peakuuu MoyyeHUs
60pHOI KNCNOTbl U3 TeTpabopaTta HaTpus M CepHOI KUCIOTbl. COoMbio Kakol Ku-
CNoThbl ABNSIETCA TeTpabopaT HaTpua? HanucaTb opMyny 3TOW KUCNOTI.

OnbIT 2. OKpalumBaHue niamMmeHn 60pHOI KUCNOTbI.

BblnonHeHve paboTbl. Hakannts B nnameHy ropenku gapgoposyto na-
JIOYKY, OTMETUTbL UBET niaMeHn. OnyCTUTb HaKaleHHYH MaloyKy B MOPOLLOK
6GOPHOI KUCNOTbI 1 BHOBb BHECTM B Nnams (Y Kpas BHELUHEro KoHyca). Kakyto
OKpacky nnameHu faet 6opHas K1cnoTa?

OnbIT 3. 'naponus TeTpabopaTta HaTpus.

BblnonHeHve paboTbl. B npobupky ¢ 5-6 kannsmu HelTpanbHOro pac-
TBOpa Nlakmyca f406asutb 3-4 Kannu pacteopa Na2B40 7. Kak nsmeHmnacb okpa-
cKa flakmyca?

3anucb JaHHbIX OnbITa. HanucaTb ypaBHEHWS peakuuy CTYMeH4aToro
rmaponusa TeTpabopata HaTpWs, YUnTbIBasl, UTO B pe3ynbTaTe MepBoi CTyneHu
ruaponusa obpasyercs opTobopHas KucnoTa u metabopat Hatpus NaBO: 1 no
BTOPOI CTYNeHu - OpTOGOPHas KUCMOTa W efKuid Hatp.

OnbIT 4. PacTBOpeHMe aftoMUHMS B BOJHOM PacTBOpPE LLEM0UMN.

BbIMonHeHWe paboTbl. BHecTv B Mpo6MpKY MOMOCKY aftOMUHMEBONA
thonbrn 1 gobasnTh 3-4 Kanam Bogpl. HarpeTb Npobupky Ha BogsHol 6aHe. Ha-
6nofaeTca n BblgeneHne Bogopoda? [06aBuTh B NpobupKy 5-8 Kanemb 2 H.
pacTBopa efKkoro Hatpa. OTMETUTb UHTEHCWMBHOE BbiAeNeHne Bogopoga. Hamm-
caTb ypaBHEHME peakLu.

OnbIT 5. FMAPOKCUL allOMUHMS, ero MoslyYeHne 1 CBoiCTBa.

BbInonHeHWe pa6oThbl. B ABe NPo6UPKY BHECTU MO 2-3 Karn/u pacTBopa
CO/N a/lOMUHUA 1 MO 2-3 Kanam 2 H. pacTBOpa e4Koro Hatpa A0 06pasoBaHus
OCafKa rvapoKcuaa alloMUHWS. B ogHy npo6upKy K MOnyyYeHHOMY OCafKy
npn6aeuTb 3-5 Kanesb 2 H. PacTBOpa X/0POBOAOPOAHON KUCNOTbI, B APYrYHO -
CTO/bKO XKe 2 H. PacTBOpa eKoro Hatpa. YTo NPOMCXOAMUT B 060MX Cydasx?
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3anuchk faHHbIX onbiTa. CAenaTb BbIBOA O CBOMCTBAX rMApOKCKAA ato-
MUHUS.

HanucaTb ypaBHEHWS peakLuWid: NonyyYeHUs rMapoKcuaa antoMUHUA U ero
B3aMMOJENCTBIS C X/I0POBOAOPOAHOM KUCNOTOM U €KUM HATPOM, YYuUTbIBas,
YTO B LLEMOYHON cpefie 06pasyeTcsi KOMM/EKCHbIN aHnoH [Al(OH)6 1. YkasaTb
Ha3BaHVA MOJTyYeHHbIX COEAVHEHWIA alOMUHIS.

OnbIT 6. FMAPONN3 Xnopuaa anloMUHKS.

BbinonHeHne pa6oTbl. B NpoGUpKY BHECTW 5-6 Kamesb HeiTpanbHOro
pacTBopa nakmyca ¥ 1-3 Kanju pactBopa X/opuga afloMuHus. OTMETUTb, Kak
M3MeHUach OKpackKa MakMyca 1 06bACHUTL MPUUUHY 3TOTO U3MEHEHWS.

3annch JaHHbIX OMbiTa. HanucaTb B MOMEKYMSIPHOM UM MOHHOM Buzge
YpaBHeHWe peakuuy rMaposn3a, NPOTEKatoLWEero NpeMmMyLLIeCTBEHHO MO MepBol
cTyneHu. MoyeMy ruapoanu3 3TO CONMM He MPOTEKaeT A0 KOHLA? Kak MOXHO
YMEHbLLWTb CTeMeHb MMAPOM3a aTOM conn?

OnbIT 7. Tngponus kapboHata n rugpokapboHaTa HaTpuS.

BbinonHeHne paboThl. B ABe Npo6upkM BHeCTU no 3-4 kannau pacTeopa
theHongTanemHa. B ogHy 13 Npobupok aobasuth 1-2 Kanau pacteBopa Kapb6oHa-
Ta HaTpus, B APYryIO - TakKoe XXe KONMMYecTBO pacTBopa ruapokapboHarta Ha-
TpusA. OTMETUTb pasninure B OKpacke (eHonfraienHa.

3anucb JaHHbIX OnbiTa. HanucaTb B MOMEKYNSPHOM WM MOHHOM BUfe
YPaBHEHVA peakumy ruaponvsa nepsoli U BTOPOI conn. B Kakom cryvae rug-
ponu3 npoTekaeT cnabee? Mouemy?

OnbIT 8. M'mapokeug onosa (M) v ero cBolicTBa.

BbinonHeHne paboTbl. B aBe Npobripku BHECTU Mo 2-4 Kanniu pacTsopa
xnopwvga onosa (IM). B kaxgyro npobupkKy Ao6asutb Mo 2-5 Kanesb 2 H. pacTBo-
pa efKOro Hatpa o 06pa3oBaHUsA 0CafKa, He faBasd M3bbITka. K nonyyeHHomy
ruapokcuay onosa 406aBuThb: B Mepeyro MPO6UpKy -3-5 Kanenb 2 H. pacTopa
X/I0POBOAOPOAHOI KUCMOThI, BO BTOPYH - CTOMIbKO e 2 H. pacTBopa eAKoro
HaTpa. PacTBopbl pasmellaTb CTEK/ISIHHOM ManoyKoi WM OCTOPOXHO BCTPAXM-
BaTb NPOGUPKM B 060MX Cyyasx 40 PacTBOPEHWUS 0CaJKOB.

3anuch faHHbIX onbiTa. OTMETUTL HabntogaemMble SBAEHWS W cAenatb
BbIBOZ, O CBOWCTBaX ruapokcuaa onosa (IM). Hanucatb ypaBHeHUs peakuuid: no-
NyYeHNs TUAPOKCMAA U ero B3avMOLECTBUS C KUCMOTOW U LUENOYbIO, YUUTbI-
Basl, UTO B LLEMOYHOM PacTBOpe 06pa3ytoTCs KOMMIEKCHbIV aHMoH [Sn(OH)4]" -
TeTparugpokcoctaHHata (IM). Kakvie MOHbI 0/10Ba HAXOAATCA NPEeMMYyLLECTBEHHO
B pacTtsope npu pH<7? Mpun pH>7?



OnbIT 9. BoccTaHOBUTE/bHbIE CBOMCTBA coeauHeHunin onosa (I1).

BbinonHeHne paboTbl. B fBe Mpo6upku BHecTW Mo 1-2 kanmm pacTBopa
xnopuga >xenesa (L) n rekcaumaHodeppata (L) kanma Ki[Fe(CN)6] (peaktvs
Ha MoH Fe2t). B 0be npobupku fo6aBuTb BoAbl. OTMETUTL OKpPackKy NoyYeH-
HbIX pacTBopoB. OfHY MPOGUPKY COXPaHUTb A CPaBHeHWs, B Apyryto fo6a-
BUTb 2-3 Kannu pacTeopa xnopuga onosa (M) n HabnogaTb B Hel MosBieHue
CUHEen okpacku BcneacTBue obpasoBaHus Fe3[Fe(CN)62. Mouemy HeT CuHeld
OKpacKu B NepBoin npobupke?

HanvcaTb ypaBHeHWs MpOTEKAtOLLEN OKUCINTENbHO-BOCCTAHOBUTELHOM
peakumn 1 peakuum obpasoBaHus rekcaymaHo(LL)depparta »xxenesa ().

OnbIT 10. Mmapokeng cerHua (M) 1 ero cBoOMCTBA.

BbInonHeHre paboTbl. B ABe Mpo6upku NMOMecTUTb MO 2-3 Kariu pac-
TBOpA COMN CBUHLA 1 A06aBUTL B KaXAYH0 MO HECKOMbKO Karefnb 2 H. pacTaopa
eKOr0 HaTpa [0 BbiMafieHWsi ocagka. lccnefoBaTb CBOMCTBA MOMYYEHHOTO
rmapokcuaa cauHUa, Job6aBmB B OfHY MPOGUPKY HECKONMbKO Kamenb 2 H. pac-
TBOpa a30THOW KMCMOTbI, B APYryt0 - 2 H. pacTBOpa efKoro Hatpa. PasmeluaTb
pacTBOpPbl CTEK/ISIHHON ManoyKoll WM OCTOPOXHO BCTPSXMBATb MPOGMPKM [0
pacTBOPEeHUs 0CaflKOB B 060UX CyyasiX.

3anucb faHHbIX OMbiTa. Ha OCHOBaHMM pe3ynbTaToB OMbiTa CAenarb
BbIBOJ, O CBOMCTBAax rmapokcuia CBUHUA. HamucaTb ypaBHEHUs peakuuii mony-
UEHUs TMOPOKCKAA CBMHLIA M er0 PacTBOPEHMS B KWC/OTE U B LUEMOYN, YUUTbI-
Bas 06pa3oBaHuie B LLE/IOYHON Cpefe KOMMIEKCHOro aHnoHa Pb[OH)6]4'- rekca-
rugpokcontombara (IM). Mouemy B JaHHOM OMbITe CredyeT MO/b30BaThCA
a30THOI KMCMOTOM, & He X/I0POBOAOPOAHON UK CEPHOR?

OnbIT 11. OKMcAUTeNbHbIE CBONCTBa okcuga cauHua (1V).

a) Okuncnenne cynbhaTa xpoma (LU)

BbinonHeHve paboTbl. B npobupky BHECTM OAuH MuKpolunatens P02 n
[06aBnTb 10 Kanenb 40%-HOro pacteopa eakoro Hatpa. pobupky HarpeTb Ha
BOZAHON 6GaHe WM 3aKpenuTb B LUTATMBE U OCTOPOXXHO HAarpeTb Ha CrMPTOBKE.
B ropsauuin pactBop BHeCcTM 1 kan/to pacTBopa cysbata xpoma (LLI) v cHosa
HarpeTb Npobupky. OTMETUTL MOSB/IEHWE XKENTOW OKpacky pacTBopa, Xapak-
TepHo! Ana noHa CHO*2.

3anucb faHHbIX onbITa. HanucaTb ypaBHeHWe peakuuu, YYWTbIBas 4TO
cynbat v xpomat ceuHua (M), ManopacTBopUMble B BOAE, PacTBOPUMbI B ef-
KVX Lienovax ¢ obpasoBaHvem rekcarugpokconntomoaros (IM).



6) OKuMcneHne noauan Kanus

BblnonHeHne pa6oTbl. B npobupKy BHECTWM OAWH MMKpOLUMaTeNb Mo-
poluka okcuaa ceuHUa (1V), 3-5 Kanenb 2 H. pacTBopa CepHON KWUCIOTbl U 5-6
Kanesb pacTBopa voauia kamms. HarpeTb MpoGUPKY MafieHbKUM NjaMeHem
CMUPTOBKM WM Ha BOAsHOl 6aHe. OTMETUTb M3MEHEHMe LiBeTa pacTaopa. [Me-
PEHECTM CTEKNSHHOM NanoyKoi Kario 3TOro pacteopa B Npobupky ¢ 8-10 kan-
NSMKM pacTBopa Kpaxmana. OTMETUTb NOSIB/IEHVE CUHE OKPacKU.

3anncb AaHHbIX ONbiTa. HanucaTb ypaBHeHWEe peakuyn B3avMOAENCT-
BY okcmia ceuHUa (IV) ¢ mognaom Kanus B KWUCION cpege.

SAHATUE Nob6

TEMA: 3OnemeHTbl V A rpynnbl 1 CBONCTBA UX COEAVHEHWIA.
AnemeHTbl VI A v VIl A rpynn v CBOCTBA WX COEAUHEHWIA.

Llenn 3aHATMA:

1) Cuctematmsaums v yrnybneHme 3HaHuin no xummum p -anemeHTos V, VI n VIl
rpynn rpynnbsl 1 JopMrpoBaHue Ha 3TON OCHOBE NPeACTaBneHwin o 6uono-
FMYECKON PO/M 3N1EMEHTOB NOArPYNMbl a30Ta, raforeHoB, KUCI0poaa 1 cepbl
N NPYMEHEHUN UX COBAMHEHWI B MeAuLMHe 1 hapMaLun.

2) YrnybneHue 1 3aKperieHue TEOPeTUYECKUX 3HaHWI N0 XMMUM pP- 31EMEHTOB
V, VI n VII rpynn nocpeicTBOM WMHAMBMAYaNbLHOrO NpoBefeHus nabopa-
TOPHBIX OMbITOB.

3) 3akpensieHne HaBbIKOB PaboTbl B XMMUYECKOW nabopaTopum ¢ OKCUAOM a30-
Ta (IV) ¥ KOHLEHTPMPOBaHHbLIMX PacTBOPaMM aMMUaKa Y a30THON KUCAOTbI,
C CepoBOAOPOAOM, oKcnaom cepbl (1V) 1 ranoreHamu.

Llenesble 3agaun:
3aKpenuTb U pa3BUTb HaBbIKU:

1) o6uleii xapakTepucTukn p- anemeHToB V, VI un VII rpynn rpynnbl, opm v
CBOIACTBA UX COEAVHEHWIA MO MONOXEHWIO B NMEPUOANYECKOIN CUCTEME;

2) 3anucy 3NeKTPOHHbLIX (DOPMY/T aTOMOB 3TWX 3/1EMEHTOB W UX aHanun3a (KoBa-
NEHTHOCTb, K.Y., TUMbl XUMUYECKNX CBSA3EW B COEAUHEHNSX);

3) 3anncyM XMMUYECKMX (OpMYn BaXKHEWLUMX COeauHeHMiA as3oTa, gocdopa K
3/1leMEHTOB MOArPYMMbl MbILUbAKA B XapaKTepHbIX C.0.;

4) [aBaTb CPaBHUTENMBbHYHO XapaKTepUCTUKY KUCMOTHO-OCHOBHBIX W OKMC/UTENbHO-
BOCCTAHOBUTE/IbHbIX CBOWCTB COEAMHEHWUIA FasioreHOB U 3/1EMEHTOB MOATPYNMbl K-
C/10poga B pasHbIX C.0.;



5) 3anncy ypaBHEHWIA peakumidi: a) WOHHOrO 06mMeHa (KMCNOTHO-OCHOBHOE
B3aMMOfecTBYe, rMaponu3); 6) OKUCANTENbHO-BOCCTAHOBUTENbHBIX;

6) 3KMNEepYMEHTasbHOrO U3YUeHNs XMMUYECKMX CBOVCTB COeMHEHMI 31ieMeHTOoB V, VI 1
VIIA rpynnb..

3HAUMMOCTb TeMbI: a30T M (ocop - BaXKHelLLUMe BUOreHHbIE 3/1EMEH-
Thl, SBAAKOTCA OpraHoreHamy W BbIMOMAHAKOT BKHEALIYIO POfib B OCHOBHbIX
npoLeccax >XU3HefeATe/IbHOCTW OpraHu3Ma. 3HaHve CBOWCTB aMmMuaka cocTas-
NSET OCHOBY MOHWMAHWA XUMUWM aMUHOKWCIIOT, 3HaHWe (OCHOPHBIX KWUCNOT 1
thochatoB ABNSETCA (PYHAAMEHTOM W3Y4YeHUs AencTBus B opraHusme AT u
AL®. MHoruve coeiMHeHNsa 3neMeHToB VA rpynnbl NPYMEHSIOTCS B (hapmaumm
1 MeauuyHe. To3TOMY MO/yYeHHble 3HaHWA W HaBbIKW MO AaHHON Teme 6yayT
HeoOX0AUMb! MPY JasibHELLEM M3YUYeHUW CrieLnaibHbIX AUCLUMIMINH, a TaKKe B
npoeccroHaIbHON AeATeNIlbHOCTY MPOBU30pa.

Kwncnopog, cepa, X0p 1 iog - GMOreHHbIe 3MeMeHTbI, UMEHOLLMe BaXKHOe
3HayeHVe 419 HOPMaSbHOM XM3HeAeATeIbHOCT opraHusma. MHorve coefuHe-
Hua anemeHToB VIA 1 VIIA rpynn gm3nMonormiyeckn akTvBHbl, YTO onpegens-
eTCca UX XUMUYECKUMU CBOMCTBaMM. MO3TOMY NOMyYeHHble 3HaHWS N0 AaHHOM
Teme 6yayT Heo6XOAUMbI A/ faNbHEWLLIEro M3yyeHWs CreumaibHbIX AUCLM-
NIVH, a TaKKe B NPO(ECcCUOHaNbHOM AeATeNbHOCTU NPoBM30pa.

A30T M0 cofepXXaHnto B opraHusme - (3,1%) OTHOCUTCS K MakpoaneMeH-
Tam: BXoguT B cocTaB AK, 6e/nkoB, BUTaMWHOB, FOPMOHOB. B 6Guomonekynax
a30T 06pa3yeT KOBa/leHTHble CBA3M C aToMaMy Bojopofa v yrnepoga. Bo MHo-
rMx MeTannoepMeHTax aTtombl a3oTa Mo AOHOPHO-aKLEenTOPHOMY MeXaHu3My
CBA3bIBAOT HEOPraHUYeCKYH0 U OPraHNYeCKYo YacT MOJIEKY/bl.

dochop BXOAUT B COCTaB OE/KOB, HYKEMHOBLIX KucnoT, AT®. dochop
SIBNSIETCA OCHOBOW CKeneTa XMBOTHbIX U yenoBeka (Ca3P04)2) n 3y6os. doc-
thaTHas GydepHas cuCTeMa SBNISIETCS OfHOW M3 OCHOBHbIX OY(EpPHbIX CUCTEM
KpoBu. Caxapa W XMPHble KUCNOTbl He MOMYT ObITb MCMOMb30BaHbl KIETKaMU B
KauyecTBe WMCTOYHMKOB 3Hepruy 6e3 npeasapuTensHOro pocopuiMpoBaHms.
O6meH hocthopa B OpraHu3me TECHO CBSi3aH C 06MEHOM Kanbuus. Mpu ymeHb-
LUEHUW COfepXKaHWs HeopraHW4Yeckoro gocopa B KPOBM YBENMYMBAETCA CO-
fepXaHue Kanbuus. PocihopopraHuyeckne CoeguHeHUs, cofepxatime cssb C
- P, AIBNAOTCS CU/bHBIMU HEPBHO-NAPa/IMTUYECKUMW SAaMN.

MblwwbsK (10 °%) SBNSETCH MUKPO3NEMEHTOM, KOHLEHTPUPYETCS B Mneve-
HW, MOYKaX, Cene3eHKe, NErknx, KOCTaxX. bosblie BCEro ero COAepXMTCcA B MO3-
roBoii TKaHW ¥ B MbllWLax. M3 KOCTeil M BOMOC He BbIBOAWUTCS B TEUYEHWUM He-
CKOMbKMX NleT. 3Ta 0COB6EHHOCTb WUCMONb3yeTcs B CyAebHON aKcnepTuse Ans
BbISICHEHUS BOMpPOCa 06 OTPaBfieHUW COEAMHEHMAMU MbllbAKa. OnpegfeneHune
MbILLbAKA B GMOMaTeprane NpoBoOAAT MO peakumm Maplua: K 6uonpenapaty go-
6aBNAOT LWHK 1 CONsAHYO KWUC/OTY. Bbigenstowmiica Bofopos, BOCCTaHaBNMBa-



eT Ntoboe coefyHeHVe Mbilbska A0 ASH3 npu pasnoxeHUy KOTOporo obpasy-
€TCA YepHbIil HaneT As:

As:0 3+ 6Zn + 12HCL = 2AsH3+ 6ZnCl2+ 3H2

2AsH3= 2As + 3H2

CoeanHeHUs MbllbsKa SAA0BUTbI: TOKCUYHOCTb AeWCTBUA 06YCOBNBa-
eTcs 610KMPOBaHMEM CYNbMIrMAPUIbHBIX TPYNM (hepMEHTOB.

CypbMa 1 BUCMYT SABAAIOTCA MUKpo3nemeHTamu (10'6), dusuonoruye-
CKas 1 61MoNornyeckas posb KOTOPbIX MPaKTUYecKW He BbisicHeHa. Mpu nonaga-
HUM BOMbLUMHCTBA COEAMHEHWIA BUCMYTa W CYpbMbl B XKeny[0UHO-KMLLEYHbIA
TPaKT, OHW MPaKTUYECKN He OKasblBAKOT SA0BUTOrO AEWCTBUSA. ITO CBA3AHO C
TeM, YTO COMU CypbMbl M BUCMYyTa MOABEPratoTCs ruaponusy ¢ o6pasoBaHMEM
Ma/fiopacTBOPUMbIX MPOAYKTOB, KOTOPble He BCaCbIBAHOTCA 4epe3 CTEHKU Ku-
LUeYyHMKa. Ha 3TOM OCHOBaHO NpPUMEHEHWe BUCMyTa HUTpaTa OCHOBHOIO, Kak
BSDKYLLIEr0 aHTMcenTmnYeckoro cpeactea Bi(OH)2N 03,

Kncnopof BXOAUT B COCTaB BCEX XXM3HEHHO BaXHbIX OpraHuWyecku Be-
LecTB: 6e/KoB, XXMPOB, YrneBofoB. Be3 Kucnopoga HEeBO3MOXHbI MPOLECCHI
AblxaHus, okucneHus AK, XMpos, yrneBogoB. OKMCIEHME KUCMOPOLOM NuTa-
TeNbHbIX BELLECTB CMY>XUT UCTOYHUKOM 3HEPruu, Heobxofumoi s paboThl
OpraHoB M TKaHeli XMBbIX opraHu3MoB. Kucnopog cnocobeH K 06pa3oBaHuio
TakK Ha3blBAeMbIX OKCUMEHWSIbHbIX KOMMJ/IEKCOB C PasfIMyHbIMU BELLECTBAMU.
MpumepaMu MX MOXET OblTb OKCUreMOrfIO6UH U OKCUTeMOLMaHWH, KOTOpble
ABNAIOTCS MEPEHOCUMKaMM KMCMOPOa B XXMBbLIX OpraHu3max. B aTux coefmHe-
HUAX KUCNOPOZ BbICTYMaeT B Ka4eCcTBe JOHOpa €.

HbFe2++ 0 2— HbFe:+0 2

HbCu2++ 02-» HbCu0 2

B apyrux coeguHeHUsX B OpraHM3Me KMC0po[ y4acTByeT B 06pa3oBa-
HUM BOAOPOLHbBIX CBSA3eN.

Cepa - MaKpo3afieMeHT, CyTOYHasA NoTpebHOCTb 4-5 rpamm, BXOAMUT B CO-
ctas 6enkoB, AK (LMCTWH, LUCTEMH, METUOHWH), FOPMOHA WHCYNHA, B BUTa-
MWH B|. HakannvBaeTcsi B Bonocax, KOCTsX, HEPBHOM TkaHW. AK, cogepkalime
cepy, MMeKT TWUOMOoBble -SH rpynnbl; B OpraHn3Me OHW OKUCNSKOTCS [0 CYfb-
thaToB, CBO6GOAHOIN Ccepbl, TMOCYNbhaToB (S ). Ob6pasytoLascs B OpraHm3me
CepHasl KMcnoTa NpUHMMAaeT yyacTue B CBA3bIBAHWUM U 06€3BPEXMBAHNN MHOTUX
COefIMHEeHWIA, 0bpasys ¢ HUMM 6e3BpefHble BELLECTBA.

CeneH OTHOCMTCA K MUKpO3NneMeHTaM. KOHLUEHTpUpyeTCs B MeYeHn U
MOYKax, Kak aHanor cepbl, 3aMeLlaeT eé B pas/IMyHbIX CoeauHeHusx. CeneH B
Komnnekce ¢ AK BXOAMT B COCTaB HEKOTOPbLIX (hepPMEHTOB.

B nocnepHee BpeMsi NOSBUNCH [aHHbIE O B3aUMOCBSI3N MEX[Y BbICOKUM
COflep>XXaHWeM CefieHa B pauyoHe MUTaHWS U HU3KOW CMEepPTHOCTbIO OT paka. B
60MbLUMX [03aX CeneH TOKCUYEH, T.K. MpY pacnaje COeAuHEHWIA ceneHa B opra-
HM3Me 06pasyeTcs oueHb AL0BUTHLINA aumeTunceneH, CH3- Se - CH3 buonoru-
yeckas ponb Te 1 Po He BbiACHEHa.

Xnop: VoHbl Xxopa akTUBMPYHOT HEKOTOpble (EepMEeHTbl, Y4acTBYHT B
noAfepXXaHnM OCMOTUYECKOro fasreHus. CyTouHas notpebHocTs NaCl ans
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B3pocnoro yenoseka 5-10 rpamm. NaCl Heobxogum ans BbipaboTku HCI, 1oHbI
X/0pa Co34at0T 61aronpuAaTHYO Cpeay As AeiCTBUSA (hepMEeHTOB XXenya04HOro
coka. MoHbl CIT He 06/1afatoT TOKCUYHBIM felicTBueM, Ho C12 siBnsieTcs TOKCUY-
HbIM BELLECTBOM.

Vioa SBNSETCA He3aMeHUMbIM G1OTeHHbBIM 371EMEHTOM. BAMSET Ha CUHTe3
6enKoB, XXUPOB, FOPMOHOB. B opraHusme coaepxuTcsi NpUMepHo 25 Mr ioga.
Bosblle MOMOBUHBI €r0 HAXOAUTCS B LUMTOBUAHONM dxenese. MouTn Becb iof
BXO[UT B COCTaB rOPMOHOB 1 TO/bKO 1% ioga cogepxutcs B Buge I

K 3aHATUIO HE06X0AMMO:
1.N3YUYNTH cnepytoLive nporpaMmMHble BOMPOChI:

1 O6Lwas xapakTepucTuka anemeHtos VA, VIA n VIIA rpynns..

2. A30T. HaxoxpgeHvie B npupoge, rnosnyyeHvie, CTPOEHWE MOMEKY/bl. Pusnye-
CKVE U XUMUYecKue CBOMCTBaA.

AMMMAK: NOMy4eHue, CTPOEHME MOJEKYNbI, CBOMCTBa. AMMUakaTbl. Comu
aMMOHWUS, UX PaCTBOPUMOCTb, TMAPONN3, TEPMUYECKOE Pa3/IoXEHNE.
"'mapasvH, rMapokcunaMmmnH, asoTUCTOBOAOPOAHAA KUCnoTa. AMUAbLI U HUT-
puasl.

Okcunapl a30Ta, CTPOEHME MOJIEKY/, CBOMCTBA. A30TUCTas KIC/OTa.

A30THas KuUCMoTa U HUTPAT- MOH, 3MEKTPOHHAsA CTPYKTypa. OKUC/IUTENbHbIE
cBolicTBa. «Llapckast Bogka». MpuMeHeHve a3oTa B MeauLIMHE.

3. ®ocgop. HaxoxaeHue B npupoge, Guonornyeckas posb, NnonayyeHue, CTpoe-
HWe MONeKy/bl, CBOMCTBA.
docuapl, HOCHUH, COEANHEHUS C raloreHamm, Ux ruaponus.

Okcuabl (hocdopa, nosnyyeHue, CTPOEHME MOJEKY/, CBOCTBA.
docopHoBaTMUCTas U (hochopucTass KUCIOTbI: CTPOEHWE MOMEKY/, CBOMCT-
Ba. ®OCOPHbIE KUCOTbI, UX COMK, CBOCTBA.

3. 3neMeHTbI NOArpynnbl Mbllbska. O6LLas XapakTepucTuka. mapuabl. Peak-
ums Mapuwa. CoeMHEHNS C rasioreHamm, Mx CBoCTBa. OKCUAbl, TAPOKCU-
Obl, UX MOAYYEHME, KUCMOTHO - OCHOBHbIE CBOMCTBA. MBbILLbSKOBbIE KWCNO-
Thl, WX COMW, CBONCTBA. CypbMsAHas Kucnota u eé conu. BucmyTaTbl. Okuc-
NUTENbHO-BOCCTAHOBUTENbHbIE CBOWCTBA coeamHeHnin (L) n 3(V). Troap-
CeHatbl ¥ TMOAHTUMOHATbI.

4. Kucnopog. HaxoxpaeHve B npupoge, 6vonornyeckas posb, NpPUMEHEHUE B
meauuyHe. OCO6eHHOCTU 3NEKTPOHHOM CTPYKTYpPbl MOJEKY/bl KMCMOpoga.
XnMnyeckas akTMBHOCTb. O30H, XUMWYECKas aKTUBHOCTb, MPUMEHEHVE.

5. Cepa. HaxoxpgeHue B npupoge. AnnoTpornHble MogudmkKauum cepbl. XumMu-
yeckue cBolicTBa. lNpuMeHeHWe B MeavumHe U hapmaumun. CepoBOAOPOA,
cynbuabl. MonyyeHve. KWUCNOTHblE WM OKUCIMTENIHO-BOCCTAHOBUTESIbHbIE
cBoiicTa. Cynbhmasl MeTaN/IoB, UX PaCTBOPUMOCTL B BoAe W rugponms. Co-
e[VHeHWs cepbl C rasoreHamn. KucnopofHole coefmHeHuns cepbl. Okeug
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cepbl (IV). CynbmTbl, MX CBOCTBA. XNOPUCTbIA cynbdypun. CepHucTas
kucnota. Okeug cepbl (VI). CepHas Kucnota U Cynbdar-noH, UX CTepeoxm-
musi. KMCNOTHBIE 1 OKWUCANTENbHO-BOCCTAHOBUTENBHLIE CBOWCTBa. Oneym.
MupocepHas Kucnota. Cynbgatsl, MX CBONCTBA. [MepOKCOMOHOCEpHas 1 ne-
poKcoaucepHas KUCNOTbI, nepcynbaTtbl, X OKUCAUTENbHbIE CBOMCTBA. THO-
cynbathl, NOAYYeHWe, peakumn C KCNOTamMu, OKUCIUTENSMU N KOMI/IEKCO-
obpasosatensmu. MonuTUoHaTbI.

6. CeneH. Tennyp. O6wasa xapaktepuctuka. OKCMAbl U KUCNOTbI CefleHa 1 Ten-
nypa, nx KO n OB cBoiicta. CeneHoBas kucnota. CeneHngbl v TeNypuabl.

7. TpocTble BelLecTBa, UX XMMUYeCKas akTUBHOCTb. Ocobble CBOMCTBA (hTOpa.

8. CoefuHeHNs ranoreHoB ¢ BOAOPOAOM. [MonyuyeHue. KUCNOTHO-OCHOBHbIE W
OKMCNNTENbHO-BOCCTaHOBUTE/bHbIE CBOMCTBA. COMM rasoreHOBOLOPOAHbIX
KWCMOT, UX CBOCTBA U MPUMEHEHME B MeAULIMHE U hapMaLimn.

9. KucnopofHble coefiuHeHus ratoreHoB. OKcuapl, 1x cBoicTBa. BaaumogencT-
B/e Ta/IoreHoB C BOAOW M BOAHbIMM pacTBopaMu Liesodeid. KrcnopogaHble
KWUCNOTbI X/10pa U UX CONW. YCTONUMBOCTb, U3MEHEHWE KUCMOTHBLIX U OKUC-
NNTENbHO-BOCCTAHOBUTE/IbHbIX CBOWCTB B 3aBUCMMOCTMW OT CTEMEHU OKMCIe-
HUs X/iopa. XnopHas M3BecTb. Xopatbl, 6pomaTbl ¥ iogaTbl. MpumeHeHVe B
thapMauumn, mMeauuuHe, CaHUTapum.

2. BbIMO/MHWTbL 3agaHms Nell, 21-26 (cm. Bonpocbl 415 CAMOKOH:
Tpons).

3. NMOArOTOBUNTBbCHA K BbINONHEHWKO NabopaToOPHON y4ebHO-
nccnefoBaTeNlbCkoin paboTbl «3nemMeHTbl V' A Tpynnbl U WX COEAUHEHUS»,
«3nemeHTbl VIA 1 VIIA rpynn n nux coeguHeHUs».

Nutepatypa: [1] JlekuyoHHbiin Matepran; [2] FavHka HI1. «O6Luas Xumms»,
1980-88 T, ra XIV (§8136-142, 145-147, 149-151); m X, XL, §§118-135; [3]
H.C.AxvieToB “O6LLast 11 HeopraHuyeckast xvmmnst”, 1981 r., yacTb 2, pasgen MM, r.4 (881-3);
rn.2 (882-4), m. 3 (881-3).

BOTPOCHI A1 CAMOKOHTPOJIA
MoAroToBJ/IEHHOCTU K 3AHATUIO:

1 Kakue coeauHeHus a3oTa U (ociopa B XMMUYECKUX PEaKLMSX MOTYT 6bITb
TO/bKO: @) OKUCNNTENSIMUK; 6) BOCCTaHOBUTENSIMU; B) OKUCAUTENSMM U BOC-
CTaHoBUTENAMM. MpUMepsbI.

2. HanucaTb ypaBHEHWsI peakuuii, XapaKTepHbIX 19 aMMuaKa: NpucoeayHe-
HWsl, 3aMeLLIEHMs], OKVICIEHUS, KOMM/IEKCO06Pa30BaHus.



3. B kakux cnyyasix BOAHbIA pacTBOP amMMuaka Henb3f UCMO0Mb30BaTh A/ Oca-
XAEeHWUs TPYAHOPACTBOPUMBIX MMAPOKCUMA0B MeTannoB?

4. Yewm obycnosneHa 60nee cuibHas, YeM Yy a30THOM KMCMOTbI, OKACAUTENbHASA
CMOCcOBHOCTb «LLAPCKOl BOAKM»?

5. OxapaKTepu3oBaTb OKWUC/MUTENbHbIE CBONCTBA Pa3baBfeHHON U KOHLEHTPU-
POBaHHOM a30THOW KUCNOTLI MpY B3aMMOAEACTBUM C HEMETalaMn U MeTasl-
NaMmy pasnuyHo akTMBHOCTU. Mpumepbl. MOXHO 1 NOAYYUTb BOLOPOA Npu
OKUC/IEHUW MeTansa a30THOM KUCNOTOW?

6. M306pasuTb CTPYKTYpHble (hOpPMYsbl KUCMOPOLOCOAEPXALLMX KUCMOT ¢hoc-
thopa, yKasaTb UX OCHOBHOCTb, C.0. M KOBaIEHTHOCTb (pocdopa.

7. OxapakTepu3oBaTb PacTBOPUMMOCTb M ruaponus docgaTtoB. Kakyto cpegy
MMeloT pa3baB/ieHHble BOAHbIE PacTBOPbI (octata, rmapo- v auruapodoc-
thata Kanma?

8. Kak u3meHseTCs xapakTep OKCUAOB W FMAPOKCUAOB 3/1EMEHTOB (C.0. = +3,
+5) B nogrpynne Mblwbska? O6bACHUTE.

9. HanwvcaTb ypaBHeHWs peakuuii rMaponauM3a HUTPATOB CypbMbl UM BUCMYTa.
Kak MOXHO YMEHbLUNTbL FMAPONN3 3TUX COoNeit?

10. B pacTBOpe OAHOBPEMEHHO Hax0AATCA MOHbI Sh3+ 1 Bid+ [eicTBrEM Kaknx
PeaKTUBOB MOXHO pasfenuTb 3TU UOHbI?

11. CocTaBUTb YpaBHEHWS peakLWii CrefytowWwpyx npespaLLeHnin:

a) N2>NH3»N0->N02>NOj'—NH/
6) P—PH3—PD5—>H3P 04—=P—>HP 02
B) Bi—Bi3+—>BH03—»Bi3+—(BlO)+—>B3+—>Bi

12. MOXET N1 KUCNOPOoA UMETb NONOXKMTENbHbIE C.0., paBHble +1, +2 U BbILLE.
Mpumepsbl.

13.06BbACHATL pa3ninumMe B XMMUYECKOW aKTMBHOCTM aTOMapHOro KUCMopoAa,
021 0 3 Kak MOXXHO NOMyynTb KUCOPOA B aTOMapPHOM COCTOAHUMN?

14. CocTaBbTe 3HEpPreTMYecKyto gmarpaMmmy pacrnpeieneHms 31eKTPOHOB Mo Mo-
NeKynsipHbIM opbuTansm B monekyne 02 1 monekyne F2

15. HanucaTb ypaBHeHVe CTyreH4YaTon Auccoumaumn CcepoBOLOPOAHON KUCo-
Thl. Kak ByfeT cMmellaTbcs paBHOBecWe Npu 406aBfeHUn: a) CepHOW KUCo-
Tbl; 6) HUTpaTa CBMHLA; B) LLEeN04n? O6BLACHAUTD.

16. Kak M3MeHsieTCsi BOCCTAHOBUTENbHaA CMOCOOHOCTb W CWMa KWUCNOT B psay
ranoreHoBOAOPOAHbIX KMUCNOT? UeM O6BACHSETCA A0BO/IbHO BbICOKas TeM-
nepatypa kuneHus HF no cpaBHeHUIO € ApYyruMu ranoreHoBogopoLaMu?

17. Kakoe 13 BOAOPOAHbIX coeanHeHuidi HZS, H2Se, H2Te:

a) Hanbonee yCTOMUMBO TEPMUYECKN;
6) 60nee CuMbHbIA BOCCTAHOBUTEND;
B) NpW pacTBOpPeHWUU B BoAe 06pa3yeT 60/1ee CUSbHYIO KUCIOTY?
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18.KakK W3MeHSeTCH YCTOMUMBOCTb, KWUCNOTHbIE CBOWCTBA W OKWUCAUTENbHO-
BOCCTAHOBUTE/NbHAsA aKTUBHOCTb B pAAy:

a) H2S0,, H2Se03 HZTe03,
6) H2S04, H2Se04 HZTe04?

19.0xapaKTepun30BaTh OKUC/IUTENbHbIE CBOCTBA pa3baBfeHHON W KOHLEHTpK-
POBaHHOW CepHOIA KNcnoTbl. Mpumepsl.

20.0OxapakTepu3oBaTb pacTBOPUMOCTb U TMAPOAU3 CyNb(UAOB, CY/bHUTOB,
cynbhatoB. Kakas u3 coneii 6onee cunbHO nogsepraeTcs rugponunsy: Nazs,
Na,SO,, Nazs504?

21.3aKOHYUTb YpaBHEHUS peakumil U paccTaBUTb KOAPULMEHTDI:

a) NazS03+ KXrd 7+ HS 04— ...
6) KI+ HD2+ HS04— ... -
B) NaCIO + Cr) 3+ NaOH — ...

22.CocTaBbTe YpaBHEHUS peakuuii cneayroLmx npespaLleHuii:
a) H2S04—H2S—S02—2* S0 —»S042—S—H2S—S042
6) H2Se—»Se—Se02—>Se0¥—>Se042 —>Se02
B) Cr—C12HOCIr—C103-»Cl04->C IC 12

23.0npesenute MaccoByt [OMKO Mepokcuia BOAOPOAa B pacTBope, ecnv npu
paznoxeHnn H 2 copepkawieroca B 200 rpammax pacTBopa, BblAennnoch
5,6 n kucnopoga (H.y.). (OtBeT: 8,5%).

24. Kakne o6bembl cepoBofopoga u okcuaa cepbl (IV) BCTynuam B peakupo
(H.y.), ecnm mpu mx B3aMmopencTBum obpazoBanock 200 rpaMmoB Cepbl?
(OtBeT: 46,66 n 1 93,32 n).

25. CKoMbKO rpaMmoB OGpOMHOM BOAbl MOTpebyeTcs Ans okucneHus 152 r
cynbata xesnesa (M) B cepHoKUCNIOM pacTBope, ecnv B 100 © Bogbl pacTBo-
psietca npu 20°C 3,6 rpammos Br2? (Oteet: 222,0 1).

26. CKOMbKO rpaMMOB MOfa BbIENNTCA, eCi B PeaKUuio C MOAUAOM Kanus B
cepHokucnoM pactsope Bctynuio 0,2 n 0,05 M pactBopa KMn04? (OtseT:
6,35 1).

YuyebHo-uccnegosatensckasn padbota (Y UPC):
«3QnemMeHTbl VA Tpynmn v Ux COeIMHEHUSA»

OnbIT 1. BOCCTaHOBUTENbHbLIE CBOICTBA aMMMaKa.

BbinonHeHve pa6oThl. B ABe NPo6UpKY BHECTY pa3fienbHo no 3-4 Kanm
pacTBOPOB: &) NMepmMaHraHata Kansi; 6) guxpomara Kanvs. B Kaxayto 13 npo-
61MpPOK 06aBUTL MO 3-5 Kanenb 25%-HOro pacTBopa aMMuaka. B kaxaom cny-
Yae pacTBOPbI CNerka noforpeTh 40 U3MEHEHUS NX OKPacKM.

3anunch AaHHbIX OMbiTa. HanucaTb COOTBETCTBYIOLLME YPaBHEHUS peak-
LA, YUMTbIBas, YTO B KaXKAOM CMyyae aMMUaK OKUCNSETCS A0 MOMEKYNSPHOro
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aszota, KMn04 BocctaHaenvBaeTcs Ao Mn02 a KXr20 7- go CpO;. Bo Bcex
Cny4yasx OTMETUTb M3MEHEHMEe OKPacKN PacTBOPOB.

OnbIT 2. F'MAPONN3 Conein ammoHus.

BbinosHeHne paboTbl. B Tpu npobupku Hanutb Mo 5-6 Kanesb Heii-
TPa/IbHOrO pacTBopa MakMyca. B Kaxayto 13 npobrpok pasaensHo 406aBuTh Mo
2-3 MUKpoLUNaTens KpUCTa/JI0B X/0puia, HWTpaTa W aletata aMMOHMs. Kax-
[blii pacTBOP NepemMeLlaTb YACTON CTEKNSHHOW ManoyKoiA.

3anuvck faHHbIX onbiTa. OTMETUTL M3MEHEHWE OKPACKM akMyca B Kax-
[OM cnyyae. HanmcaTb B MOMEKY/ISIPHOM M MOHHOM BWAE COOTBETCTBYHOLLME
YPaBHEHWS peakuuii rmaponmsa coneid.

OnbIT 3. Okeung azoTa (LL) 1 conm asoTUCTON KUCAOTbI.

a) MonyyeHne okcnaa asoTa (LLI) n ero pasno>kexue

BbinonHeHne paboTbl. BHecT B nNpo6upKy 3-4 Kamu HacbILLEHHOrO
pacTBOpa HATPUTA Kansi W JO6aBUTb OAHY Karsio 2 H. pacTBOpa CEepHO KMCo-
Tbl. OTMETUTb MOSIBEHME B pacTBOpe rony6oii okpackv N2 3 KOTOpbIA ABNSET-
€Al aHrMAPUAOM HEeYCTOMRUYMBOCTU a30TUCTOM KUCNOTbl. O6BACHUTL 06pa3oBaHmne
Haf, pacTBOpOM GYyporo rasa.

3anucb JaHHbIX onbiTa. HanucaTb ypaBHeHUs peakuwii B3aMMOAEWCT-
B/ HATPUTA Ka/usi C CEPHOM KMCMOTOl, NpoTeKatoLLero ¢ obpasoBaHneM N20 3

1 pacnaga obpasosasulerocst okcnga N2 3Ha NO 1 N 02 (peakumst gucnponop-
LIMOHMPOBaHUSA).

6) BoccTaHOBNTE/bHbIE N OKUCAMTENbHbIE CBOCTBA HUTPUTOB

BbinonHeHve paboTbl. B Tpu npobrpky BHECTW Mo 3-4 Kanau: B MepBYH
- voampa Kanus, BO BTOPYHO - MepMaHraHara Kaius, B TPeTbIo - AuxpomaTta Ka-
nus. Bo Bce Npobupkn fo6aBuTb MO 2-4 Kanau 2 H. pacTBopa CepHOl KUCNOTbI
1 4-5 Kanenb pacTBOpa HUTPUTA Ka/usi.

3anncb faHHbIX onbiTa. OTMETUTL M3MEHEHME OKpacku pacTBOPOB B
KaXXaoMm cnyyae. HanucaTb ypaBHEHWSI MPOTEKAOLMX Peakuyid, yUnUTbIBasi, UTO
B MEpBOI MpoBMpKe HWUTPUT Kausi BoccTaHaenmBaeTcs o NO, BO BTOpoi -
K.Mn04 nepexogut B cynbat mapraHua (M), B TpeTbeit KXCrd7 - B cynbgar
xpoma (LLl). B kakoe cOeVHEHVe NEPEXOAUT MpU 3TOM HUTPUT Kanns? Ykasatb,
B KaKOM C/lyyae OH SIBISIETCS OKUC/IUTE/IEM, B KaKOM BoccTaHoBuTenem? lMode-
My HUTPWTBI MOTYT MPOSIB/STL T€ W ApYrue CBONCTBA?

OnbIT 4. OKUCAUTESIbHbIE CBONCTBA a30THOM KMUCIOThI.
BbinonHeHe pa6oTbl. BHeCTW B mpobupky 3-4 Kanam KOHLEHTPUpO-
BaHHOW a30THOW KMCOThbI (NAOTHOCTL 1,4 r/CM’) 1 ManeHbKuin KycoUYeK MeaHOw



CTPY>XKW. B Apyryto npoGupKy BHeCTW 2 Kanau pacTBopa a30THOW KUCMOThI
(nnoTHocTe 1,12 r/cm3) u 2 kanam Bogbl. [MoMyuyeHHbI pacTBOp pa3MeLlaTh
CTEKNAHHOW Ma/loyKON, MOCNe Yero BHECTM B HEr0 TakKe KyCcOueK MeAHOl
CTPYXXKW. TMpobupKy C pa36aB/ieHHON a30THO KWUCMOTOW Crerka MoaorpeTb.
O6e Npobupkmn gepxxaTb Ha 6enom (oHe. OTMETUTL pasnMumne TeUeHUs peakLuii
B 060MX Cnyyasix.

3anuncb faHHbIX onbiTa. Kakoii ras BblgensieTcs B MepBoii Npoburpke, Ka-
KO - BO BTOPOI? HanucaTb ypaBHEHUS COOTBETCTBYHOLLMX peakumid. Uem 06b-

ACHUTb NlerKoe NoXenTeHue BbIAENSAOWErocs rasa Bo BTOPO Npobripke B Hava-
Nie peakuun?

OnbIT S. MonyyeHne opTohOCHOPHONA KNCNOTHI.

BbinonHeHne paboTbl. BHecTn B NpobUpKY HeGOMbLLOe KOMMYECTBO
KpacHoro gocopa (He 60nbLle 0AHOTO MUKpoLUnaTtens) u npubasuts 3-5 Ka-
neflb KOHUEHTPUPOBaHHOM a30THOM KUCNOoTbl (N0THOCTb 1,4 r/cm3). Mpobupky
cnerka MogorpeTb MasleHbKMM MAaMeHeM [0 Hayana BbleneHus rasa. Mocne
Yero HarpeBaHue NpekpaTuTb. locne oxnaxaeHus NMpPoGUPKU MPOBECTM Xapak-
TEPHYI0 peakuuio Ha MoH P043 ¢ mMonmbaaToM amMMOHMs, MPOTEKAKOLLYH MO
YPaBHEHIO

H,P04+ LLLM-"M00O, + 21HNO, = (NHAoH4[P(MoD 7] + 21NH,N03+ HOHD.
[na 3aToro B UMAMHAPUYECKYIO MPOGMPKY BHECTWM 5-6 Kamefib HacbILLEHHOro
pacTtBopa MonnbaaTa aMMOHUS, MOAKMUCIEHHOIO a30THOM KWUCMOTOM, (Monnbae-
HOBOI XXWAKOCTW) 1 NpM6aBUTb K HEMY Kar/iio MOJTy4YeHHOrO B OMbITe PacTBOpa.
Mpo6bupKy ¢ pacTBOpOM HarpeTb. BbinafeHue >XenToro ocafka NoATBEPXAAeT

nonyyeHne opTohoCctOpHO KWUCNOTbI. [laHHas peakuusi sIBNSETCH KauyeCTBEH-
HOW peaKuueli OTKpbITUS 1oHa P043.

3anuch AaHHbIX onbiTa. Hamucatb:
a) ypaBHeHMe peakLyn MosyyeHre opTothocOPHOIA KUCAOTbI, YUUTLIBAS,
YTO NpK 3TOM BbideNseTcs okeug asoTa (M);

6) ypaBHEHME peakuun 06Hapy>xeHus noHa P 04’_pelicTBueM Monvbaata
aMMOHMS.

OnbIT 6. Faponus opTohocaToB HATPUS.

BbinonHeHe paboTbl. B Tpy Npo6MpKX BHECTU Mo 5-6 Kane/b pacTBopa
HeTpanbHoro nakmyca. OfHy NPo6UpKY OCTaBWUTb KakK KOHTPO/bHYIO, BO BTO-
pyto 106aBUTL 3-4 KpucTan/a (ocdaTa HaTPUS, B TPETHIO - CTOMBKO XKe AWUTUA-
podocthata HaTpus. CoaepKumoe BTOPOA W TPeTbeil MPOGUPOK TLLATENLHO
pasmellaTb YMCTbIMU CTEKISHHBIMM MafioyKaMyt 40 MOSHOrO PacTBOPEHWs Co-

neil. OTMETUTL M3MEHEHME OKPACKM flakMyca MO CPaBHEHMIO C OKPACKOWA B KOH-
TPONbHOI NPo6MpKe.
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3anucb faHHbIX OnbiTa. Ha yBennyeHue KOHLEHTPALMK KakKMX WOHOB
YKa3bIBaeT M3MEHEHVe OKpAaCKU fakMmyca Npu pacTBOpeHun hocdaTta HaTpus u
auruapodocthata Hatpua? HanucaTb ypaBHeHMe MEepBOA CTyMeHW ruaponusa
thochaTa HaTpus B MOMEKY/ISIPHON 1 MOHHOWM hopme.
KncnotHocTb pactBopa NaH2P04 obycnoeneHa Tem, YTO U3 [ABYX peak-
LIMiA;
1l H2pod <»HMH npod2
2. HP04'+ HD  H3P04+ OH'
nepsas - guccoumaums H2POA' -noHa - NpoTekaeT 60/iee MHTEHCUBHO, Yem
rMaponun3 aToro MOHa, Tak Kak COMpoBOXAaeTcs 0bpa3oBaHueM 6onee cnaboro
anekTponmta HP042 no cpaBHeHnto ¢ H3P04 {Kou HPO/' = 4,5'l'2
=79 10).

OnbIT 7. Fnapokeuasl cypbmbl (LU) 1 BucmyTa (LU) 1 nx cBoicTBA.

BbinonHeHne paboThl. B ABe Npobupku BHecTu no 3-4 kannu pactsopa
xnopuga cypembl (LLI), B ABE Apyrue - CTOMbKO Xe pacTBopa HWTpaTa BUCMYTA.
Bo Bce ueTbipe Npo6UpKM NprbasuTb No 3-5 Kaneb 2 H. pacTBOpa LUeMoun [0
BbIMaZeHUst 0CafKoB. B oaHy M3 NpobUPOK C 0CaAKOM FMAPOKCMAA CYpbMbl [10-
6aBMTb HECKO/bKO Kanesb 2 H. pacTBOpa X/10POBOAOPOAHON KUCNOTLI, B APYTYiO
- wenoun. HabniogaTb pacTBOpeHWe OCafKOB B 06oux cnyyasx. lMpopenatb
aHaNorMyYHbIe OMbIThl C TMAPOKCUAOM BUCMYTA, 3aMEHUB X/I0POBOLOPOAHYHO
KWUCNOTY a30THOW. B 06omx nu cnyyasx pacTBopuics ocagok Bi(OH)3

3anncb faHHbIX onbiTa. OTMETUTb HabMoJaeMble SBEHWS BO BCEX
Cnyyasx v caenatb BbIBOZ O CBOWCTBaX rMMApPOKCUAOB CypbMbl U BUCMYyTa. Ha-
nucaTb B MOMEKY/NISPHOM M VOHHOM BUfE YpaBHEHWs peakumidi NoyyeHns yKa-
3aHHbIX TMAPOKCMAOB W VX B3aMMOAEWCTBUSI C KUCNOTOW W LLEN0YUbI0, YUUThI-
Basl, YUTO B U30bITKe LLENOYN TMAPOKCUS CypbMbl 06pa3yeT KOMMNEKCHbIN aHOH
[Sb(OH)¢]3' - rekcarmgpokcoctmbaT (LU). B kakoii cpege Hambonee yctoinums
3TOT aHWOH? B Kakoii cpefie YCTOWUMB KaTUOH Sh3+?

OnbIT 8. T'ngponus coneit cypbMbl (LU) 1 BucmyTa (LU).

BbinonHeHne paboTel. B aBe npobupkyi pa3gensbHO BHECTU Mo 3-5 Ka-
nenb 0,5 H. pacTBOPOB X/I0PUAOB CypbMbl 1 BUCMYTa. K KadXAOMY 13 pacTBOPOB
[06aBuTh No 5-10 Kanenb BoAbl. Pa3wmellaTb pacTBOpbI CTEKISHHOW NasiouKoi,
HabnogaTh UX NOMyTHEHUE W JanbHelillee BbiNafeHWe 0CafKoB OCHOBHBIX CO-
neid. (UTo6bl 0cafoK BbiMas GbICTPee, CNefyeT MOTEPETb KOHLOM Manoyku O
CTEHKY NPOGMPKM, YTO YCKOPSIET MPOLLECC KPUCTaNIM3aLmm).

3anucb faHHbIX OMbiTa. HanucaTb B MOMEKYNSPHOM U MOHHOM BUfe
YPaBHEHWS peakLmii rmaponusa XIopuaoB CypbMbl U BUCMYTa, NMPOTEKAKOLLMX C
o6pa3oBaHMeM OCHOBHbIX coneit Sh(OH)2CI n Bi(OH)ZCI, koTopble, OTLennss



BOLY, NepexoasT B xnopug aHTumonuna SbOCI n xnopug Bucmytuna BiOCI.
KoTopast u3 coneii rugponun3oBaHa cuibHee? OTBET MOTVBUPOBATb.

OnbIT 9. [leiicTBME NepMaHraHaTa Kanms Ha xnopug, cypbMbl (LLI) 1 HATpaT BUCMy-
Ta (LL).

BbinonHeHne paboTbl. B ABe NpobrpkM NOMECTUTb MO 2-3 Kaniu nep-
MaHraHaTa Kanms 1 2 H. pacTBopa X/I0pOBOAOPOSAHOM KUCIOTbI. B ogHy 13 npo-
6upok pobasuTb 3-5 Kanesb pacTBopa xnopuga cypbmbl (L), B gpyryto -
CTONbKO e pactBopa HuTpaTta BucmyTa (LLI). OTMeTVTb 06ecLiBeUnBaHue pac-
TBOpa B MepBoii Mpobupke. MpoTekaeT AWM aHa/OrMYHas peakums BO BTOPOM
cnyyae?

3anucb AaHHbIX OnbiTa. HanmcaTb ypaBHeHWe peakLinm BOCCTaHOB/IEHUS
nepMaHraHata Kammsa fgo xnopuga mapraHua (M) wu okucneHne SbCh po
H|§bCI6]. OTMETUTb Pa3/INyHYH0 BOCCTAHOBUTE/bHY CMOCOBHOCTL MOHOB Sh3+
n Bi

OnbIT 10. OKucneHne HUTpaTa BucmyTa (LLI) 6pomom B LLENOYHOI cpege.

BbinonHeHne paboTbl. B npobupky BHecTM 1-2 kannu pacTBopa Comu
TPexBa/IeHTHOro0 BUCMyTa, 3-5 Kamnenb 2 H. pacTBopa Luenoun u 4-6 Kanesnb
6pomMHoi Bogbl. MpobupKy HarpeBaTb Ha HeOOMbLUOM MAMEHW CMUPTOBKM [0
NOYyYEHUs CBET/I0-KOPUYHEBOr0 0CajKa, B OCHOBHOM COCTOSILLEr0 M3 MeTaBuC-
MmyTaTa Hatpus NaBi03

3anucb gaHHbIX onbiTa. HanwcaTtb ypasHeHue peakuuu. Kak u3meHu-
Nnacb CTeneHb OKUCMEHUA BUCMYTa B pesy/ibTaTe peakumu? Hanucatb rpadmye-
CKyt0 hopMy/ly BUCMyTaTa HaTpusi. MOXHO /i NPUMEHSATL €ro B Ka4ecTBe BOC-
cTaHoBuTeNsA? B KayecTBe okucanTens? OTBET MOTVBUPOBATb.

OnbIT 11. BoccTaHoBNeHMe conn BrucmyTa (LL).

BblinonHeHne paboTbl. B npobupKy BHECTU OAHY Kar/o pacTBopa X/o-
puaa onosa (M) n 5-6 kanenb 2 H. pacTBopa LLUeNoYM A0 MOSHOMO PacTBOPEHUs
BbINaBLUEro BHavane ocafgka rugpokcuga onosa (). K nonyueHHOMY pacTsopy
[06aBNTL OAHY Kar/o pacTtBopa comm BucmMyTta (LU). OTMeTWUTb BbinageHue
YEPHOro 0cajika MeTa/l/IM4ecKoro BUCMyTa.

3anucb faHHbIX OnbiTa. HanucaTb ypaBHEHWE peakuuu, Y4uTblBasi, UYTO
onoBo (IV) B wWenoyHoin cpege 06pasyeT KOMMMEKCHbIA aHMOH [Sn(OH)6]'\
Jaowmin conb Na3Sn(OH)6] - rekcarmgpokcoctaHHat (IV) HaTpus. YKasaTb
OKMCNWTENb Y BOCCTAHOBUTENb.
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OnbIT 12. OKMUCNNTENbHbIE CBOWCTBA coefuHeHN BucmyTa (V).

BbinosiHeHVe paboThl. B KOHM4YecKyto Npobupky BHecTW 1-2 kanim pac-
TBOpa cynb(pata MapraHua (IM), 2-3 kanamM 2 H. pacTBOpa a3oTHOM KWCOTbl U
OAVH MUKpOLLNaTeNb MOPOLLKa BUCMYyTaTa HaTpusi. OTMETUTL MOSIBEHME (rO-
NETOBOI OKPacKM, XapaKTepHOW A NepMaHraHar - MoHa.

3anuch faHHbIX OMbITa. HamucaTb ypaBHEHWE peakuvy, YUMTbIBasi, YTO
BUCMYTaT HaTpusi nepexoguT B HUTpaT BucmyTa (L), a cynbat mapraHuya (M)
- B MapraHLoBYyO KWCMOTY.

«3nemeHTbl VIA n VIIA rpynn n ux coeguHeHus»

OnbIT 1. lNony4yeHve cepoBOJOPOSA U Er0 FOpeHNe.

BblnonHeHne paboTbl. Mpobupky, Ha 1/3 HanoNHEHHYKD MESKUMU Ky-
codkamu cynbtmnga >xenesa (M), 3akpenuTb B WTathee. [o6aBnTh B Hee 5-6 Ka-
nefb X710p0oBOAOPOAHOM KucnoTbl (MaoTHOCTh 1,19 r/cm3). BbICTPO 3aKpbITh
NpPo6upKy NPO6KOI C OTBOAHON TPYOKON. Bbigenstowmincs ras 3axeub y KoHua
OTBOAHOW Tpybku. Haa nnameHem ropsilLero rasa nofepxarb CMOYEHHYH AuMC-
TUNNMPOBAHHOM BOAON CMHIOKD N1aKMYCOBYHO 6YMaXKKy. OOBACHUTL M3MeHeHWe
ee LBeTa.

3anucb faHHbIX onbiTa. OTMETUTL HabnoaeMble ABNeHWs. Hanucatb
YpaBHEHWA peakuuii: a) NnosyvyeHWs cepoBoOpoAa; 6) ero MoMHOro CropaHus;
B) B3aMMOZENCTBUA C BOAON rasa, nosly4eHHOro npy ropeHun cepoBoLopoja.

YKka3aTb, Kakaad M3 3TUX peakuuil OTHOCUTCA K OKUCUTENbHO-
BOCCTaHOBUTE/TbHOIA.

OnbIT 2. BocCTaHOBUTE/bHbIE CBOCTBA CEPOBOAOPOAA.

BbInonHeHWe paboThl. B ABe Npo6YPKU BHECTU CEAyHOLLME PacTBOpbI:
B MePBYIO - 5 Kare/b nepMaHraHata Kasms 1 2 Karnam 2 H. CepHoli KICNOTbI, BO
BTOPYIO - CTOMbKO YKe IMXPOMATa Kanus 1 TOW e KUCMOTbl. B Kaxzayro 13 npo-
6UPOK [06aBNATL MO KarnisM CEepoBOAOPOAHYIO BOAY A0 M3MEHEHUs OKpPacKu
KaXk[I0ro pacTBopa v ero NoMyTHEHUS BCNIEACTBME BblAENEHUs CEepbl.

3anuncb JaHHbIX OMnblTa. HanucaTb YpaBHEHWS! COOTBETCTBYIOLLMX peak-

Ui, yunTbiBast, 4To Mn04 -moH nepexogut B MOH Mn2+ a Cry2 - MoH nepe-
X04uT B MoH Cr3t.

OnbIT 3. MonyyeHne ManopPacTBOPUMBIX CYb(MI0B.

BbInonHeHWe paboTbl. B aBe NPoGYpKA BHECTW pa3fefibHo Mo 3-4 Kanam
pacTBOPOB CyfbaTa MapraHua W HUTpaTa CBUHLA. B Kakaplii pacTBop Ao6a-
BUTb MO 2-4 Kaniu Cynbinga aMMoHUs. HabniogaTh BbiNafeHe 0CafKoB Cy/lb-
(hmaa mMapraHua 1 cynbgmaa cBuHUa. K nonydyeHHbIM ocafkam npu6asuTb No 2-



3 Kanam 2 H. pacTBopa a30THOW KucnoTbl. Kakoii cynbug pactsopuncs? Bos-
MOXHO /I ero 06pa3oBaHvie B KUCNON cpese?

B aBe opyruve npo6upKM ¢ pacTBOPaMK TeX e CO/eil MapraHua 1 CBrHLa
[06aBnTb No 3-4 KanavM CepoBOAOPOAHON BOAbl. B Kakom cnydae 06pa3oBaHue
ocafika He Habntoganocs? Moyemy?

3anucb JaHHbIX OnbiTa. HanucaTb B MOMEKYNSPHOM W MOHHOM Bufe
YpaBHeHVS peakumii NofyvyeHns Cynb(KUAoB MapraHua U CBMHLA. YKasaTb WX
UBeT. HanwucaTb ypaBHeHWe peakuun pacTBopeHuss MnS B kucnote. Monb3ysch
3HayeHuaMmn MPM$ u nP s, a Takke NpaBUIOM MPOM3BEAEHNS PaCTBOPMMOCTY,
00bACHWTL: @) pasnnuHble pe3ynbTaTbl gerictemst HZS n (NH4)2S Ha conb Map-
raHua; 6) obpasoBaHue ocagka PbS B 060omx cnyuvasx. (O6pas3oBaHue YepHOro
ocagka PbS MOXeT cnyuTb peakuuein 06HapyXeHns noHa S2).

OnbIT 4. Mony4yeHne okenga cepbl (V) 1 ero pactBopeHne B BOAE.

BblinonHeHne paboTbl. MpUroToBnTs NPOOUPKY C paCTBOPOM HEWTpasb-
HOro nakmyca. [pyryto npobupky HanonHutb Ha 1/3 eé o6bema KpucTtasnamu
cynbuTa HaTpus, J06aBnTb 6-8 Kanenb 4 H. pacTBOpa CEPHON KMCMOTbI U Obl-
CTPO 3aKpbITb MPOGKOIA C OTBOAHONW TPYOKOW. Bblgenstolmincs raz nponycTmtb
B NPOBMPKM C HEATpabHbIM TAKMYCOM B TeyeHue 2-3 MUH. Ecnu BblaeneHue
rasa WAeT HegoCTaTOYHO 3HEPrMYHO, NPOGUPKY OCTOPOXHO MOAOrpeTh. Ha Ka-
Kvie CBOICTBA BOAHOro pacTBopa S02yKa3biBaeT OKpacka akMyca?

3annck gaHHbIX onbiTa. HanucaTtb ypaBHeHWs peakLyid MoflyyeHus cep-
HUCTOrO rasa, ero B3aMMOAENCTBMA C BOLO, MPOTEKaKOLLero ¢ o6pasoBaHUEM
rugpata S02*HD, n cxemy paBHOBeCWs B MOy4YeHHOM pacTBOpeE:

SO02*HD — HSOj" + H+  S03'+ 2H+
Kak cMecTuTcs 310 paBHOBecve Npuw 406aBNEHNM LLenoYn?

OnbIT 5. BoccTaHOBUTE/bHBIE CBOICTBA coeanHeHuiA cepbl (1V).

BbinonHeHne paboTbl. B Npobupky, cogepxallyto 5-6 Kanesb pactsopa
nepMaHraHata Kams v 3-4 Karim 2 H. pacTBopa X/I0pPOBOAOPOAHOW KMCMOTbI,
NpnbaBUTb HECKO/bKO KPUCTANMKOB Cynbuta HaTpus. OTMETUTL 06ecLBeYm-
BaHVe pacTBOpa B CBA3N C nepexogom noHa Mn04 B noH Mn2 B Kakoe coefu-
HEHWE MNpW 3TOM MepeLwlen Cynb(UT HATPUA? YuuTbIBas, YTO Cynb(uT Gapums
pacTBopvM B a30THOM KUCNOTe, a cynbar 6apus HepacTBOPUM, y6eauTbcs B
nepexoge noHa SOr B MOH S04™, Ans Yero B NOMyUYEHHbI pacTBOp A06aBUTbL
1-2 kannu 2 H. a30THOW KWCOTbI U CTONBKO e pacTBopa xnopuia 6apus. Ka-
KOe COefIMHEHMEe BbINano B 0Cafok? OTMeTUTb Habnofaemble ABNEHUA U Hanw-
CaTb YpPaBHEHMSA BCEX MPOTEKAOLLMX peakLini.
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OnbIT 6. JernapaTupyoLLme CBONCTBA CEPHON KUCMOTI.

BbinonHeHne paboTbl. Ha nncTouke mnbTpoBanbHOM Gymary ¢ Nomo-
LI CTEKNAHHOW Nanoyku cAenarb HaanMcb 2 H. PaCTBOPOM CEPHOI KMCMOTBI.
Bymary npocylunTb, AepXa BbICOKO Haf MNjamMeHeM cnupToBKW. OTMETUTH ©
06BACHUTL MoYepHeHWe Bymarn. Kakoe CBOMCTBO NPOSIBASET KOHLEHTPUPOBaH-
Hasl cepHasl Ku1cnoTa B 3TOM OnbITe?

OnbIT 7. BaanmogeicTeume pa3dbaBneHHOW CEpHOM KUCNOTbI C MeTannamu.

BbinonHeHne paboTel. B Tpy Npobupky BHECTM Mo 5-8 Kkarnenb 2 H. pac-
TBOpa CEPHOM KWUCNOTbl U MO 2-3 KyCOYKa METaNN0B: B NEPBYIO - LMHKA, BO
BTOPYIO - >Xenesa, B TPETbIO - Meau. Ecnu peakums uaeT Mef/ieHHo, cerka no-
[OrpeTb NPOBUPKYN HEBOMBLLUM NAaMEHEM CMIUPTOBKY.

3anncb AaHHbIX OMbiTa. B kakom cnyvae peakumst He nget? Mouemy?
HanucaTtb ypaBHeHUs NPOTEKAIOLMX peakumid. Kakoli 3feMeHT B 3TUX peakLiy-
X SABMIAETCS OKMCAUTENEM?

OnbIT 8. B3aumofeicTBre KOHLEHTPUPOBAHHOM CEPHOM KUCOThI C MefbHo.

BbinonHeHue paboTbl. B npobupky nomecTuTb 1-2 Kycouka MefHol
CTPYXXKN 1 NpunanTb 5-10 Kanenb KOHLEHTPUPOBAHHOM CepHOl KMCNOoTbI (Ma0T-
HocTb 1,84 r/cmd. TMpobupKy HarpeTb HEeBO/bLUMM MIaMeHeM CRMPTOBKW.
BnaxHyl0 CUHIOK NTaKMYCOBYH OyMaXKKy MOAHECTM K BblAENsOLLEMYCs rasy.
OTMEeTUTb U3MEHEHME OKPacKM NakMycoBoi OGymaxku. o 3anaxy (OCTOpOX-
Ho!) onpefenuTb, Kakoli ra3 BbienseTcs.

Cofepxxmmoe Npobrpkn OXNaguTb W pacTBOpUTbL, Npubasms 8-10 kanenb
OUCTUNNMPOBAHHOM BOAbl. epeHecT NUNETKOW HEKOTOpPOe KOMM4ecTBO pac-
TBOpA B YNCTYHO NPo6UpKY. OTMETUTL OKpacKy pactsopa. [1s kakoro MoHa xa-
pakTepHa 3Ta OKpacka?

3anunch faHHbIX onbiTa. Onucath Habnogaemble BfeHNs. OTBETUTBL Ha
MOCTaB/MEHHbIE BOMPOChI. HanucaTb ypaBHEHME peakumy M yKasaTb, Kakoi ane-
MEHT B MOJIEKY/1e CEPHO KUCNOThI SIB/SIETCA OKUCINTENEM?

OnbIT 9. B3aumofeicTBre KOHLEHTPUPOBAHHON CEPHOM KUCMOThbl C LUH-
KOM.

BbinonHeHne paboTbl. B NpobrpKy NMOMECTUTb HEMHOFO LIMHKOBO Mbl-
M 1 HauTb 5-10 Kanefb KOHLEHTPUPOBAHHOW CEPHON KWUCAOTbl (MIOTHOCTb
1,84 r/cm3). Mpobupky HarpeTb He60MbLUMM MiameHeM CNMPTOBKM. K Bblae-
NALLEMYCS rasy Haj npobupKoi MOAHeCTUM (UNbTPOBaNbHYH 6Gymary, CMo-
UEHHYH0 pPacTBOPOM alleTaTa WM HUTpaTa CBUMHLA. O6BbACHUTL MOSIBAEHVE TEM-
HOro NATHa Ha 3Toi Bymare.
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3anucb AaHHbIX onbiTa. OnucaTh Habnogaemble SBAeHWS. Hanucatb
YPaBHEHUS peaKLnii B3aVMOAEWCTBISI KOHLEHTPUPOBAHHON CEPHOW KMCMOThI C
LIMHKOM C 06pa3oBaHMEM: a) CEPHUCTOrO rasa; 6) cepbl; B) CEPOBOAOPOAA.

OnbIT 10. Pa3nnMyHas pacTBOPUMOCTb CyNb(nTa M cynbata 6apus B Ku-
cnote.

BbinonHeHne paboTbl. B gByx npobupkax nonyyunTb 06MeHHONW peakuu-
el cynbguT 1 cynbat Gapus, Ana Yero B3ATb MO 3-4 Kaniu pacTBOPOB COOT-
BETCTBYHOLWMX coneii. Habniogatb 06pa3oBaHne 0CagKoB B 06eux Mpobupkax.
CpaBHWTb pacTBOPMMOCTb Cynb(uTa U Cynbhata 6apus B Kucnote, 06aBuB B
06e Npobupkn no 1-2 Kanam 2 H. a30THOI KWUCMOTbl. YTo HabntogaeTca? MoxHO
NV 3TON peakymein pasnnumTb NoHbl S0 n S042?

3anucb AaHHbIX OMbiTa. HamucaTb ypaBHEHWS! peakuuidi MoaydeHus
cynbata u cynbduTa 6apms U pacTBOPEHUs! MOCNEAHEro B KUCMOTE.

OnbIT 11. HeycTounBOCTL TUOCYNb(haTa HATPUS B KACMOW cpege.
BbinonHeHne paboTbl. BHecT B Npobupky 5-6 kanenb pactsopa TWo-
cynbthata Hatpua Na2S20 31 3-4 Kannu 2 H. CEPHOI KUCAOTbI.
3anuch faHHbIX onbiTa. OTMETUTL BbiMageHue cepbl. Mo 3anaxy onpe-
[ennTb, Kakoi ras Bblgenuncs. MNpueectu rpaduyeckyto opmyny Trocynbdara
HaTpus. HanucaTb ypaBHeHWe peakumy B3aMMOLeNCTBUS TUOCY bhaTa HaTpus ¢
CepHOW KUCMOTOW. YKasaTb OKMCUTENb U BOCCTAHOBUTE b.

OnbIT 12. BoccTaHOBMTENbHBIE CBOWCTBA TMOCY/Ib(haTa HaTpus.

BbinonHeHWe paboTbl. B ABe Npobupkn BHeCTWU pasfenbHo Mo 5-6 ka-
nenb 6POMHOI W iogHoW Boabl. B 06e Mpo6upky [06aBUTL MO HECKONbKO Ka-
nenb TMocy/bgaTa HaTpMa 40 06ecLiBeUMBaHNS PaCcTBOPOB.

3anuch AaHHbIX OMbITa. HanmucaTb ypaBHEHWS! MPOTEKAOLLMX PeakLii,
YuMTbIBasA, YTO GPOM OKWCASIET TUOCYNb(AT A0 CyNb(aTa, Npu 3TOM B peaKLmm
yyacTByeT Bofa. (Bblgenstowascs cepa sIBASETCA NMPOAYKTOM NOBGOYHOW peak-
ummn). Nop, okucnseT Trocynbtat Ao TeTpaTuoHata Na2S40 6. B Kakyto cTeneHb
OKWCNEHWA MepexoauT rnpu 3TOM 6poM 1 Wo4? MOXeT M X/IopHas Boda OKMC-
NATb TUOCY baT HaTpus? OTBET MOTMBMPOBATS.

OnbIT 13. PacTBOPMMOCTb GpoMa 1 lofa B OpraHNYeCcKUX PacTBOPUTENAX.
BbinonHeHne paboTbl. B ABe NpobupKuM pasfenbHO BHECTM MO 2-3 Karu
6pOMHOIA 1 M0AHOI BOAbI. [06aBUTb B KaXKayro NPobupKy no 5-6 Kamnenb Kako-
ro-nnbo OpraHWMYecKoro pacTBopuTens. PacTBOpbl NepemellaTb CTEKNSHHOI
nasoukoi. OTMETUTb OKPAcKy OTCTOSIBLUMXCS C/I0EB B Npobupkax. (OpraHnue-
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CKMIA pacTBOpWTENb 3KCTparMpyeT 6poM U of M3 BOAHOTO pacTopa). Kakue
raforeHbl MOXXHO 06HAPYXWUTb 3TUM OMbITOM?

OnbIT 14. OKMCNTENbHbIE CBOMCTBA FasloreHoB.

BbInonHeHWe paboTbl. B Tpu npobupku BHecTM no 3-5 Kanenb X0pHON,
6pomMHoiA 1 IiogHon Boabl. [J06aBUTb K XNOPHOW BOAE HECKOMbKO Kanefb Cepo-
BOZOPOAHON BOAb! A0 NosBieHWs MyTW. K 6poMHOl 1 iogHOW Boge [06aBUTb
MOPOLLIOK MarHvs Wi afloMUHMS. MepemellaTb PacTBOPbl CTEK/IIHHOW Manou-
KO 1 OTMETUTL UX 0BecLiBeUrBaH/e. HanmncaTb ypaBHEHNS! BCEX MPOTEKAOLLMX
peakuuii. Kakue CBOICTBA BO BCEX C/lyyasix MPOSIBASHOT ra/loreHbl?

OnbIT 15. CpaBHEHME OKUCAUTENbHBIX CBOMCTB FaloreHoB.

BbinonHeHne paboThbl. B ogHy npobupky BHecTu 3-5 kanefib pacTBopa
6pomuaa HaTpus, U1 B Be Apyrue - o 3-5 kanenb pacTBopa noauaa kams. Bo
BCE TPU NPO6MPKM 106aBUTL MO 2-3 KanaM OpraHMuYeckoro pacteopuTens. B
NpobupKK ¢ pacTBOPOM BpoMuaa U Moamaa BHeCTW Mo 3-4 Karnjm XNOopHON BO-
{bl, B MOCNEAHION NPOBUPKY C PacTBOPOM MOAMAA - CTOMbKO e 6POMHON BO-
abl. Cofep>xaHne NpoGUPOK NepeMeLlaTh CTEKIIHHOM Ma/louKoi 1 MO OKpacke
MOJTyYEHHOrO €0 OPraHWYecKOro pacTBOPUTENS YCTAHOBWTb, KaKoW ranoreH
BblAeNSeTCA B CBOOOAHOM BUAE B KaXKAON M3 MPOBMPOK.

3anucb JaHHbIX OMbiTa. HanucaTb ypaBHeHWsl peakuumiA B MOMeKynsp-
HOW 1 MOHHOM (hopme. B KakaoMm cryuae ykasaTb OKWCIUTENb M BOCCTaHOBU-
Tenb. PacnofoXuTb ranoreHbl B psf no Y6bIBaHWIO UX OKUCAUTENbHON aKTWB-
HOCTU. O6BACHWUTL MOCNELOBATENIbHOCTL PAcnofiokeHWUs. MOryT M ranoreHsbl
MposB/IATL BOCCTAHOBUTE/NbHbIE CBOMCTBA? OTBET 060CHOBATb.

OnbIT 16. BoccTaHOB/EHME AVXpoOMaTa Kans ranoreHngamu.

BbinonHeHve paboTbl. B Tpy Npobrpku BHeCTU Mo 2-4 Kaniv AmMxpoma-
Ta Ka/insi, NOAKWUCNEHHOTO 2 H. CepHOI KucnoToi (1-2 kannm). [o6aBnTb no 2-3
Karnjv B Nepeyr0 NMpoGMPKY pacTBopa MOAMAA Kanus, BO BTOPYHO - CTOMbKO ke
Kakoro-nn6o 6pomMuia v B TPETbIO - X/IopuAa HaTpus. PacTBopbl nepemMeLlatsb
YMCTOW CTEKNSIHHOWM Manoykoi. B kakoM Cyyae BOCCTaHOB/IEHME AMXPOMaTa He
npovoLno?

3anucb faHHbIX onbITa. HanucaTb ypaBHEHUS MPOTEKAKOLLMX peakLuid,
YUWTbIBasA, UTO AUXPOMAT Kaams, BOCCTaHaBNMBAasCb, MEPEXOAWT B CyNbgar
xpoma (LL). Kak n3meHsnacb npy aTOM CTeneHb OKUCMEHWSI COOTBETCTBYHOLLMX
raioreHoB? Uro npu atom Habnoganock? Kak U3MeHseTcs BOCCTaHOBUTE/bHAA
cnocobHocTb ranoreHna-noHos (CI, Br', IN)?
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OnbIT 17. XapaKTepHble peakuun Ha MOHbI rafioreHos.

BblnonHeHve paboTbl. Obpa3osaHue ocankos AgCl. AgBr un Agi sBns-
eTCA XapaKTepHOW peakLMeil Ha WOHbI raoreHoB. MonyunTh ykasaHHble Belle-
CTBa peakuuein obmeHa. Heobxoaumble pacTBOPbI COOTBETCTBYIOLLMX COMel
6paTb B konmuecTBe 4-5 Kanesb. K nonydeHHbIM ocafkaMm f06aBuTb no 2-3 Ka-
MM 2 H. pacTBOpa a30THOM KWUCcNoTbl. HabnogaeTcs nn ux pacTBopeHme?

3anuncb faHHbIX orbiTa. Hanucatb B MOMEKYNSPHON W MOHHOW hopme
YpaBHEHVS NPOTeKaloLMX peakumid, OTMeTUTb LIBETA MOYYEHHbIX OCaJKOB W
pe3ynbTaT AeCTBMA Ha HIX a30THOW KUCNOTbI.
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PEKOMEHAAL
MO CAMOTOAFOTOBKE K 9K3AMEHY

OCHOBHbIMW UCTOYHMKaMM NPy NOArOTOBKE K 3K3aMeHy SABNSAOTCS:

- NEeKUMOHHBIN MaTepuarn;

- Y4ebHUKM U1 yuebHble Nocobus no O6LLei U HeopraHUYECKOR Xumuu;

- MNPOTOKO/bl OTYeTOB MO flabopaTtopHbiM pabotam (YWPC) n meToamye-
CKVe YKasaHWs K 1abopaTopHO-MPaKTUYECKUM 3aHATMAM MO 0OLLEeR U He-
OpPraHNyecKon XumMmmn.

Mpy NOAroTOBKE K 3K3aMeHy 06s13aTebHO crefyeT obpallaTh 0c060e BHU-

MaHWe Ha BOMPOCHI, CBSI3aHHbIE C GUOMOrMYECKON PObI0 GUMOrEHHLIX 3/e-

MEHTOB U NPUMEHEHUEM WX COEAMHEHUI B MeAWLIMHE U (hapMaLmn.

MpocMOTpeTb MPOTOKO/bI 1TabopaTOPHLIX PaboT C LEeMbio 3aKpenseHus B

MamsT OCHOBHOM CYLLHOCTMN U COLEPXKaHUS 3KCMEPUMEHTA.

MoBTOPWTL peLLeHne TUMOBLIX 3afad.

MEPEYEHb 3HAHWW, YMEHUA N HABBIKOB, MPYOBPE-
TAEMbIX CTYAEHTAMM MPU N3YUEHWN KYPCA OBLLEN 1
HEOPIAHNYECKON XMW

CTyAeHTbI LO/MKHbI 3HATb!

1

2.

3HaueHve o6LUeli M HEOPraHWYEeCKOW XMMMU AN NPaKTUYECKON AesTenb-
HOCTV MPOBK30pa.

OCHOBHbIE 3aKOHOMEPHOCTW MPOTEKaHUS XUMUYECKUX PeaKunii (3HepreTu-
Ka, HanpaB/fieHWe MPOTEKaHWs XMMUYECKUX Peakuuil; CKOpOCTb XMMUYe-
CKUX peaKLMiA; XMMUYECKOe PaBHOBECHE).

Cnoco6bl BbIPAXEHNS KOHLIEHTpaLUuii pacTBOPOB U NPUMEHEHNS1 PaCTBOPOB
Pa3IMYHON KOHLEHTpaUWW B (hapmMaLum 1 MeauLvHe.

Teopun KUCNOT M OCHOBaHWIA; onpefeneHne pH pacTBOPOB; YC/OBYS BbiMa-
[ieHUs 1 pacTBOPEHNS OCALKOB.

MpUHLMNbI COCTABNEHMS U YCMIOBWS MPOTEKaHUS peakuuil ¢ NepeHOCoM
3M1EKTPOHOB.

Teopuo CTPOEHMSI BELLECTB (3MEKTPOHHbIE 0BOMOYKM aTOMOB, NpUpoLa
XVUMUYECKOW CBA3WN 1 CTPOEHME XUMUYECKUX COEAVNHEHNIA).

Teoputo CTPOEHMS KOMM/IEKCHBIX COEAVHEHUIA, X BMOMOTMYECKYH) PO/b U
MpUMeHeHVie B hapmauum 1 MeguLmHe.

XUMWIO s-, p- 1 d- 3MEMEHTOB W WX COEAMHEHWIA, BUOMOMNYECKYIO PO/b U
MPUMeHeHME B hapMaLn 1 MeauLyHe.
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10.

CTYAeHTbl JOMKHbI YMETb:

CamocTosTe/IbHO paboTaTb CO CPaBOYHON M yUebHOI NuTepaTypoil.
PaboTaTb C XMMUYECKMM peaKkTMBaMM, npubopamy W No/b30BaThCs MoCy-
[loi, cobntofas npaBmia TEXHUKKM 6e30MacHOCTH.

PaccumnTbIBaTb 3HEPreTUYeCcKre XapakTepucTUKN XMMUYECKMX MPOLEeCCoB, a
TaKKe PaBHOBECHbIE KOHLIEHTpaLMy BeLLeCTBA MO W3BECTHbIM WCXOAHbLIM
KOHLIEHTpaLUUsiM 1 KOHCTaHTe PaBHOBECUSI.

PaccunTbIBaTb KOMMYeCTBA KOMMOHEHTOB PacTBOPOB 3afaHHOW KOHLEHTpa-
LM 1 NPUroTaB/IMBaTb PacTBOPbI OMpPeAeNeHHON KOHLEHTpaLUK.
MporHo3MpoBaTh BEPOATHbIE MPOAYKTbI OKUCUTENbHO-BOCCTAHOBUTE/bHBIX
(OB) peakuuin 1 NPOBOAMTL KOMMYECTBEHHbIE pacyeThbl Mo ypaBHeHusM OB
peakuuii.

MporHo3unpoBaTh CBOMCTBA aTOMOB XMMWYECKUX 3/IEMEHTOB, CTPOEHUE W
CBOICTBA UX COEAMHEHUIA, MPUMEHSIEMbIX B (hapMaLiyn.

CocTaBnaTtb (opMyNbl KOMMNEKCHbIX coeauHeHuin (KC), onucbiBaTb peak-
umm obpasoBaHus 1 guccoumaumm KC B pacTBopax, XapakTepus3oBaTb Xu-
MWYeCKne OCHOBbI NpumeHeHns KC B hapmaumn 1 MeguupmHe.

MpoBOANTL KONMYECTBEHHbIE pacyeTbl MO NPeBPaLLEHNUSM HEOPraHUYECKUX
BELLECTB.

Vcnonb3oBaTh CBOMCTBA XUMUUECKUX 3/IEMEHTOB 1 UX COEAUHEHWIA Ans pe-
LWeHUst y4ebHbIX (B MociefytoLmx AUCLMNAMHAX) U MPOGecCUOHabHbIX
3afjay NpUMeHeHUst B hapmaLn 1 MeauLyHe.

MpoBOAWTL NPOCTOI Y4ebHO-UCCNe[0BaTENLCKUIA IKCMEPUMEHT, BbIMO/HATH
pacyeTbl, 0hopMAATb pesybTaTbl, (HOPMYINPOBaTL BbIBOABI.



_ BOMPOCHI 3
MO OBLLEEV Y HEOPIFAHUYECKOM XUMUM
[N KYPCOBOIO 3K3AMEHA

O6wasa xumus

1 MornoLeHne 1 BbifeneHne SHepruv Npyu XUMUUECKUX MPEBpaLLiEHNsIX. BHYT-
PEHHSIS 3HEPrUs U SHTaNbNUSA. TenoBoii adthekT peakumm JH°.

2. 3aKoH "ecca v ero NPUMEHEHE /19 PacyeToB TEMOBLIX IN(EKTOB peakLuii
C MCMO/Nb30BaHWEM CTaHAAPTHLIX TEMnoBbIX 3((eKToB 06pa3oBaHMs Be-
LLECTB.

. QHTPONWS KakK Mepa Heynopsii04eHHOCTM CHCTEMbI. YpaBHeHWe BonbLMaHa.

4, JHeprus MMb6ca Kak KpUTepuii cCaMonpor3BOIbHONO NPOTeKaHUs npoLecca U
TepMoaMHAMMYECKash YCTOMNUMBOCTb XMMNUECKMX COEANHEHNIA.

5. O6paTuMble 1 HeoGpaTUMbIE MO HaMPaBEHMIO XMMUYECKME peakLun. Kade-
CTBEHHas XapaKTepKCTUKA COCTOSHUS XMMWUYECKOrO PaBHOBECUS U er0 OT/IN-
urie OT KMHETUYECKM 3aTOPMOXKEHHOTO COCTOSIHUS CUCTEMI,

6. 3aKOH XMMWUYECKOTO PaBHOBECUS (3aKOH [EMCTBYIOLLMX MacC) U ero Cyli-
HOCTb.

7. KOHCTaHTa paBHOBECUS! M ee CBsA3b CO CTaHAAPTHbIM M3MEHEHUEM 3HEepriu
M66ca npolecca. OnpeaeneHne HanpaBneHUs NPOTEKaHUS PeakLyn Mo KOH-
CTaHTe PaBHOBECUS B 3aBUCKMMOCTM OT COOTHOLLUEHUS| KOHLEHTpaUWn peareH-
TOB.

8. OnpegeneHne CMeLLEHNs XUMUYECKOTO PaBHOBECUS MPU U3MEHEHWW YCOBII
Ha OCHOBaHWUW NpuHUMna fle-LlaTenbe.

9. CpeAHsis ¥ MrHOBEHHasi CKOPOCTb XMMWYECKO peakuyn. 3aBUCUMOCTb CKO-
POCTM XMMMUYECKOI PeakLymm OT KOHLEHTPaLMM pearvipyroLLyX BELLECTB.

10. MpocTble 1 CNOXHbIE peakuyn. DaKTopbl, BAMSIOLME HA CKOPOCTb XMUMUYe-
CKUX PeaKLMii B FOMOTEHHBIX 1 FeTEPOreHHbIX CUCTEMAX.

11. 3aBMCHMOCTb CKOPOCTY PEaKLyM OT KOHLEHTPALMN pearnpytoLmxX BeLecTB.
KoHCTaHTa CKOpOCTY peakLmu.

12. 3aBMCHMOCTb CKOPOCTU XUMMUUECKOW peakLmn OT TemMrepaTypbl. YpaBHeHMEe
AppeHuyca. SHeprus akTUBaLMM XUMUUECKON PeakLyu.

13. SHeprvis aKTUBALMWN KaTasMTUUECKOI peakLyu U CYLLHOCTb JeiiCTBUS KaTa-
nmzatopa. MoHATME O (hepMEHTATUBHOM KaTanuse B GMOMOTMYECKUX CUCTe-
Max.

14. YueHne 0 pacTBopax. OCHOBHble OMpeaeneHus: pacTBop, PacTBOPUTENb,
pacTBOPUMOCTb. PacTBOpbI ra3006pasHbIX, XKWAKUX M TBEPABIX BELLECTB.

15. Bofia KaK 0auH 13 Hambonee pacnpocTpaHeHHbIX pacTBopuTeneli B Guocde-
pe 1 XUMUYECKOI TEXHOMOTMK. Porb BOAHBIX PacTBOPOB B XKW3HEAEATEbHO-
CTU OpraHu13moB.

16. Mpovecc pacTBOPEHUs KaK (PU3MKO-XMMUYECKOE siBNeHMe. TepMoaMHamMmKa
npoLiecca pacTBOPEHNS.

w
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30.

PacTBOopMMOCTb rasoB B XWAKOCTAX W ee 3aBMCUMOCTb OT Temnepartypbl K
[aBeHus. 3akoHbl eHpy, MeHpu-AanbToHa. BavsiHue hn3nKo-XMMUYeCKNX
CBOWCTB rasa W pacTBOpUTENs. 3aBUCUMOCTb PacTBOPUMOCTW rasa OT KOH-
LIeHTpaumm 3neKTponuTa B pacTaope (3akoH CeyeHoBa).

[MoHWXKeHVe [aBneHWs HacCbILLEHHOro napa PacTBOPUTENS Haf PacTBOPOM
(3akoH Payns), nosblLlLeHVEe TeMNepaTypbl KAMEHUS 1 MOBbILLEHWEe Temnepa-
Typbl 3aMep3aHns (KpucTasim3awmm) pacTBOpoB.

Ocmoc. OCMOTUYECKOe [jaB/ieHNE PACTBOPOB HE3NIEKTPOSIMTOB U 3/1EKTPONN-
TOB. 3aKOH BaHT-Tofhpa. 30TOHUYecKuiA KoaduumeHT. Funo-, n3o- u ru-
nepToOHUYeCKne pacTBOpbl. Posib 0OCMOCa M OCMOTUYECKOTO AaBneHns B 610-
Jlornyeckmx cuctemax. rNnasmonus, Memonus, Typrop.

CocTosiHME WOHOB B BOAHbLIX pacteopax. lmpparaums. AKBaKOMI/IEKCHI.
PacTBopbl cnabblx 31eKTPONUTOB. MpUMEHEHME 3aKOHa AENCTBYHOLMX Macc
K MOHM3aLMK cnabblx 3NeKTPonmMToB. KOHCTaHTa MOHM3aLmK.

3akoH pasbasneHns OcTBanbfa. CTyneHuaTblli XapakTep WMOHM3auuM cna-
6bIX 31eKTPoNUTOB. CMelLeHe paBHOBECUS B pacTBOpax CnabbiX 31eKTpo-
NIATOB.

MpenctaBneHnss 0 TeOPUM CWUMbHLIX 3/1EKTPOUTOB. VIOHHas cuna pacTso-
poB, KO3((PULMEHT aKTUBHOCTU W aKTUBHOCTb WUOHOB CUJIbHbIX 3/1EKTPONN-
TOB B pacTBOpax.

PaBHOBecve Mexay pacTBOPOM W 0C3[IKOM MasiopacTBOPUMOrO 3/1EKTPONN-
Ta. KoHCTaHTa pacTBopyMOCTM (Npou3BefeHne pacTBOPUMOCTU). YC/I0BUS
pacTBOPeHNs 1 OCaXAEHWS OCAKOB.

VMoHu3aums Bogbl. loHHOe npousBeaeHve Bogbl. BogopoaHbIii nokasatens -
pH; pH pacTBOPOB CU/bHBIX ¥ CNabbIX KUCIOT 1 OCHOBaHWIA.

Teopun KUCNOT M ocHoBaHWiA (AppeHunyca, Jlbtonca, bpeHcTega u Jloypw).
OCHOBHble MOHATUA: KUCNOTa, OCHOBaHWe, MPOTONNTUYECKAsA Peakuus, Ku-
CNOTHO-0CHOBHbIe Mapbl. KoHcTaHTa K1cnoTHoctu (Ka) 1 ocHoBHOCTU (KB).
Mpovueccbl MOHM3ALMK, HerTpanusaumm, rmaponusa ¢ TOUKW 3peHus pas-
NNYHBIX TEOPUIA KMUCNOT U OCHOBAHWIA.

'MAponM3 KaTMOHOB, aHWOHOB W COBMECTHbIVA r1aponus. .pH pacTBopoB
ruaponusyrolmxcs coneil. CTeneHb U KOHCTaHTa rugponusa coneid. Cme-
LLleHWe PaBHOBECKS NpoLLecca rMaponusa.

AMpoTepHbIe 3M1eKTPONNTLI (aMgonnTbl). PacTBopeHVe amoTepPHbIX rna-
POKCUZOB B CU/IbHBIX KUCMOTaxX W OCHOBaHWSAX.

PO/b MOHHbIX, B TOM YMC/e KUCMOTHO-OCHOBHbIX, B3aMMOZAENCTBUIA Npu Me-
Tabonn3me f1eKapcTB, B aHan3e fIeKapCTBEHHbIX Npenaparos, Mpy Npuro-
TOB/IEHUW NIEKAPCTBEHHbIX CMecel. XUMMYecKkas HeCOBMECTMMOCTb NeKap-
CTBEHHbIX BELLECTB.

ONeKTPOHHas Teopus OKUCIUTENbHO-BOCCTAHOBUTE/bHLIX peakuuii. Co-
MPsXXeHHbIE Mapbl OKUCNUTENb-BOCCTAHOBUTENb. BrnusHne pH cpegbl Ha Ha-
npasfieHVe peakLnii OKMCNEeHNSA-BOCCTAHOBIEHUS 1 XapaKTep 06pasytoLLmx-
cA npogykToB. Ponb OB npoueccoB B MeTabonusme. Mprmepsi.



3L

32.

33.

34.

35.

36.

37.

38.

39.

74

OKMNCNTENBbHO-BOCCTAHOBUTE/IbHbIE CBOMCTBA 3/1EMEHTOB U UX COEAMHEHNI
B 3aBUCUMOCTU OT MOMOXKEHWSI 31eMEHTOB B MC3O W CTENeHU OKUCMEHUs
3/1eMeHTOB B coefyiHeHnsX. OB ABONCTBEHHOCTb. MpuMepsbl.
OKWCNNTENbHO-BOCCTAHOBUTE/bHbIE MOTEHLMabI MOMypeakLnii (3NeKTpos-
Hble NoTeHUManbl). OnpefeneHne HanpasneHUs npotekaHus OB peakuuii
MO Pa3HOCTW CTaHAAPTHbLIX MOTeHUManos. MNpumMepsl.

KBaHTOBbI XapakTep MOMMOWEHNA W U3YYeHUs 3HepruM aromamu
(MnaHK). KopnyckKynspHO-BO/IHOBON Ayann3M MWKPOYacTUL,. YpaBHeHue
Je-bpoiins. BonHOBbIE CBONCTBA YaCTULL U MPUHLMM HEOMNpPeAeNeHHOCTH.
XapakTep ABWXEHWUS 3N1eKTPOHOB B aTOMe. 3NeKTPOHHOe 061ako. BonHosas
(hyHKUMA 1 NpeacTaBneHne 06 ypasHeHum LLpeaunHrepa.

OHepreTMyeckne YpoBHW 3/M1EKTPOHA B aTome. [NaBHOe KBAHTOBOE YUCHIO.
OpbuTtanbHoe KBaHTOBOe umcno. dopma S-, p-, d- opbuTtaneii atoma. SHep-
reTuyeckvie NOLypoBHW 3N1EKTPOHOB B aToMax. [opsafoK BO3pacTaHWs aHep-
T NOJYpPOBHEN.

MarHuWTHOe KBaHTOBOE YMC/IO W NPOCTPAHCTBEHHAs OpueHTaums p- u d- op-
6utaneii. CnMHOBOE KBAHTOBOE YUCHO.

MpuHuun Maynn. MpuHUMN HammeHbLUeld aHeprun. Mpasuno MNyHaa. dnek-
TPOHHbIE (HOPMYIbI U 3N1IEKTPOHHO-CTPYKTYPHbIE CXeMbl aTOMOB. OCHOBHOE,
BO30Y)XXEHHOEe U MOHWN3UPOBAHHOE COCTOSHME aTOMOB.

CTpyKTypa nepuoamnyeckoi CUCTEMbI 3/1EMEHTOB: Nepuofbl, rpynnbl, ce-
meiicTea’-, p-, d-, - knaccudmkayms anemeHToB (610KKM). JAMHHONEPMOA-
HblIA M KOPOTKOMEPUOAHbIA BapnaHTbl CUCTEMBI.

Mepuognyecknin xapakTep U3MeHeHWs CBOMCTB aTOMOB 3/IEMEHTOB: pajuyc,
3HEPrs MOHM3AUMK, 3HepPrs CPOLACTBA K 3M1IEKTPOHY, OTHOCUTENbHAA 3MeK-
TpooTpULAaTENIbHOCTb. epuoanyeckunii XxapakTep M3MeHeHUs CBOMCTB Npo-
CTbIX BELLECTB, OKCU0B W BOAOPOAHbLIX COEANHEHNUIA 31EMEHTOB.

40.9KcnepUMeHTa/bHbIE XapaKTEPUCTUKN XUMUYECKWX CBSI3ei: aHeprus, O/n-

-41.

42.

43.

Ha, HanpaBMEHHOCTb, MOMSPHOCTb. JKCMEPUMEHTaNIbHasA KpuBas MOTEHLW-
anbHOV 3HEprMn Monekynbl Bogopoga (no Meitnepy-S10H40HY).

MeTog BafeHTHbIX CBA3eiA. [IBYX3NeKTPOHHAsA XMMUYEcKast CBSI3b Ha Npume-
pe Monekynbl Bogopoja. OBMeHHbI W [LOHOPHO-aKLENTOPHbIA MeXaHW3M
06pa3oBaHns cBs3n. KpaTHoCTb cBsi3n. Curma v nu-cesisu 1 1x 0bpasoBaHuie
Npy NepeKpbIBaHNK s-, p-, d-opbutanei.

MpocTpaHCTBEHHOE CTPOEHWe Monekyn. HanpaBneHHOCTb KOBaIEHTHOI
cBA3W. [/IMHbI CBA3el 1 BasleHTHbIE YI/bl. [Mbpuan3aLms aTOMHbIX 0pouTa-
nei.

MonspHOCTb KOBa/IEHTHOW CBA3U. MMpUMEHeHVEe OTHOCUTE/bHBIX 3/1EKTPOOT-
puLaTeNbHOCTE aTOMOB A/t NPUBIVKEHHOW OLEHKM MOASPHOCTM CBSA3W.
AhtheKTMBHbIE 3apsabl aTOMOB B Monekynax. MonspHbie 1 HENOASpHbIE MO-
NEeKy/bl.

. MeToa MonekynspHbix opbutanein (MMO). CesA3blBatoLme, paspbIXAstoLme

MMO. 3anonHeHne MO 3neKTpoHamMu B MOJeKy/ax, 06pa3oBaHHbIX aToMa-
MU 1 noHamm 1-ro u 2-ro nepuogos MC3I. KpatHocTb cBasn B MMO.



45, MeXXMoneKynsipHoe B3aMMOAENCTBIE 1 ero NPMUpoaa. JHEPrns MEXMONEKY-
NAPHOrO B3aMMogAeincTns. OpUEHTALMOHHO., MHAYKLUMOHHOE W AUChepcu-
OHHOE B3aMOo/elicTBYe.

46. BofopoaHas CBsi3b M ee Npupoda. PasHOBWUAHOCTW BOAOPOAHBIX CBSA3ENA.
Buonoruyeckasl ponb BOAOPOAHOM CBS3U.

47. CoBpeMeHHOe COfep)KaHWe MOHATUS «KOMMMEKCHbIE COeAnHEHUs». CTpYK-
Typa KOMMIEKCHbIX COEANHEHWIA.

48. Mpupofia XMMNYECKNUX CBS3eli B KOMMMEKCHBIX COeAMHEHUSX (MeTof Ba-
NEHTHBIX cBA3eii). CrNoco6GHOCTb aTOMOB Pa3fNUHbLIX 3MEMEHTOB K 06pa3o-
BaHMIO KOMM/IEKCHBIX COeAVNHEHMIA. TTOHATME O XKECTKUX N MSATKUX KUCMOTaxX
11 OCHOBaHMSIX B KOMI/IEKCHBIX COBANHEHWSIX.

49. O6pasoBaHNe U AMCCOLMALMS KOMMIEKCHBIX COEAVUHEHMIA B pacTBOpax.
KOHCTaHTbl 06pa30BaHUsi KOHCTaHTbI YCTOMUMBOCTM U KOHCTaHTbl HECTOM-
KOCTU.

50. Knaccuukaumsi M HOMEHK/aTypa KOMMIEKCHbIX COeaMHEHMIA. KaToHHble
1 @HUOHHbIE KOMM/IEKChl. KOMMNeKCHble KUCNOTbI, OCHOBaHWS, conu. Kap-
GOHUMbI MeTa/IoB. XesaTHble U MaKpOLMKANYECKMe KOMMEKCHbIE COeau-
HEHWs.,

51. Buonornyeckasi ponb KOMMIEKCHBIX COeAWMHEHWIA. MeTannohepMeHTbl.

MoHSTE O CTPOEHUM WX aKTUBHbIX LEHTPOB. TpUMeHeHUe KOMMIEKCHBIX
COeAMHEHMIA B MeiULIMHE 1 dhapMaLi.

XUMUa 31eMEHTOB

1 Bopgopog. Oco6eHHOCTU NOMOXKEHWS B NEPUOSNYECKONA CUCTEME 3/1EMEHTOB.
TunuyHble peakuymn ¢ NPOCTBIMU U CNOXHbLIMU BeLLecTBamMu. VIoH Bogoposa
M WOH FMAPOKCOHMA. Bofa, ee cBolicTBa. AKBAKOMMEKCHI Y KPUCTaNNOrua-
patbl. [MonyyeHne YUCTOW BOAbI.

2. Bopopog nepokcua. MonydeHve, ero KO n OB xapaktepuctuka. OKuciu-
TeNbHO-BOCCTaHOBUTE/bHAA [ABOMCTBEHHOCTb. [pUMeHeHWe B MefuLyHe U
thapmauuu.

3. 9nemeHTbI rpynnbl 1a (wenoyHble MeTanbl). O6LIas XapaKTepuCcTMKa, CBOWA-
CTBa LWEeNoYHbIX MeTaiioB. Okcuibl U rugpokcuabl. lMepokeugbl 1 Hagne-
POKCUAbI, MX CBOWCTBA.

4. Tuapuabl LWeNoYHbIX MeTa//IoB, MX CBOWCTBA. O6pasoBaHMe KOMMIEKCHBIX
coefHeHUli MoHaMn MeTaioB 1a K [Ma rpynn. MakpoumKiInyeckue Kowm-
Mnnekcbl. bronoruyeckas ponb 3M1eMeHTOB rpynn 1a u Ha v npuMeHeHve ux
COeAMHEHUIA B MeaMLMHe 1 hapmauuu.

5. AnemeHThbl rpynnbl Ma. O6Lias XapakTepUCTUKa, UX CBOMCTBA B CPaBHEHWU
CO CBOIiCTBaMM 3/1EMeHTOB 1a rpynnbl. Bepunnuii. AMGOTEpHOCTb FMAPOKCH-
Ja, rugponus coneid. dTopobepunnaThbl.

6. MarHuit. MarHuii okeug, v rmgpokeua. PacTBopyuMocTb coneid B Boge. Mpu-
MeHeHVe B meauuuHe. VoH MarHus Kak KOmMniekcoobpasosatesb. X/opo-
tunn.
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7. DnemeHTbl NoArpynnbl Kabuus (LLienoyHo3eMenbHble MeTansbl). ObLas Xa-
pakTepucTKa. PUMKOXMMUYECKME CBOCTBA OKCMAOB, TMAPOKCMAOB, Me-
POKCUA0B U coneil. CXOACTBO MOHOB KabUys U CTPOHLMSA, U30MOpPGHOe 3a-
MeLLeHMe. XKeCTKOCTb BObl, METO/bl YCTPAHEHUS XECTKOCTH.

8. Xummnsa d-anemeHToB. O6LLAA XapaKTepUCTUKA: MepeMeHHble CTEMNeHW OKMUC-
NeHus, 06pa3oBaHne KOMMIEKCHbIX COeAUHEHUI, OKpacka coefyHeHuin. BTo-
pUYHas NEePUOANYHOCTbL B CEMECTBAX d- 3/1eMeHTOB. JSTaHTaHOMAHOE CXaTHe.

9. 3nemMeHTbl rpynnbl Y Ib. O6LLIas XapakTepucTmka. Xpom, ero XuMmyeckas ax-
TuBHOCTb. CoeamHeHns xpoma (1) n (111), nx KO n OB xapaKTepucTuka.
AmMoTepHoCcTb rnapokcnaa xpoma (I11). PacTBopyMOCTb M rMAPOAN3 Coneid.
KomnnekcHble coeguHerms xpoma (1) n xpoma (11).

10. CoeguHermns xpoma (Y1). Xpom (Y1) okcua, XpomoBass M AMXPOMOBas Ku-
CNnoTbl. XpomaTbl U AUXpOMaThbl, paBHOBeCUE B pacTBopax. OKUCAUTENbHbIE
CBOICTBa XpOMaTOB M LMXPOMATOB, 3aBUCUMOCTb OT pH cpeabl. buonoruye-
CKOe 3HayeHue XpoMa M MonMbaeHa B opraHu3Max, NpuUMeEHeHVe UX coeau-
HeHwiA B hapmaummn (hapMaLeBTUYECKMIA aHann3).

11 SnemeHTb! rpynnbl YII B. O6Llas XapakTepucTuka. MapraHel, ero xmmuye-
CKasi aKTMBHOCTb. CBoOMCTBa oKcmaa u rngpokeuga mapradua (11). Conm map-
raHua (1), pactBopuMocTb U ruaponuns. KommniekcHble COeMHEHWs MapraH-
ua (1) n mapranua (111).

12. MapraHua (1Y) okcug.  KUCNOTHO-OCHOBHbIE UM OKUCIWUTENbHO-
BOCCTaHOBUTENbHblE CBONCTBA, BAMAHWMEe pH. CoeauHeHus mapraHua (Y1):
MaHraHatbl, UX 06pa3oBaHue, TepMUYECKas YCTOMYMBOCTb, AMCNPONOpLMO-
HMWpOBaHWe B pacTBopax W YcnoBus cTabunuzaumu. OKUCIUTENbHO-
BOCCTAHOBUTE/bHbIE CBOMCTBA coeAnHeHnin mapraHua (Y1).

13. CoeguHenuns mapraHua (Y1) - okcma, MapraHuoBas KUCM0Ta, nepMaHraHa-
Tbl, KO 1 OB cBoiicTBa, NPOAYKTbl BOCCTAHOB/IEHNS MPU Pas3/IMuHbIX 3Haue-
HusX pH pacTBOpOB. TepmuyecKkoe pas3noxeHue. /crnonb3oBaHWe CUMbHBIX
OKMCNUTE/bHBbIX CBOWCTB Kaivil nepmaHraHata B KayecTBe aHTUCEeNTUYeCKO-
ro CpeAcTBa B MeAguUmMHe U B (hapMaLleBTUUECKOM aHanuse.

14. SnemeHTbl rpynnbl Yillb. O6Las xapakTepucTuka rpynnbl. XKeneso. Xu-
Mnyeckas akTMBHOCTb. OKcuabl, rnapokengsl 1 conn xxenesa (M) u (111). Pac-
TBOPUMOCTb, YCTOMYMBOCTb, MAPONM3, OKUCIMNTENbHO-BOCCTAHOBUTENbHbIE
CBOICTBA.

15. KomnnekcHble COeVHEHNS XKefie3a, UX NoyyeHue ¢ pasIMuHbIMU uraHja-
MU. MaKpOUMK/INYECKMEe KOMI/IEKChI: FeMOrMobrH 1 Xenesocomepkative
(hepmeHTbl. deppatbl, NOAYYEHUE U OKUCINTENbHbIE CBOMCTBA. [pyMeHeHve
Xenesa 1 Kene3ocoaepyallux npenapaTos B MeauLyHe 1 hapmaLmu.

16. KobanbT 1 HuKenb. XUMUYeCKasi akTUBHOCTb. BaxkHeilune coeguHeHns Ko-
6anbta (1), kobanbta (1) 1 Hukens (11). KO n OB cBolicTBa. O6pa3oBaHme
KOMMJIEKCHbIX COeAVHeHWA. Peakuma Uyraesa. KobanbT 1 HUKENb KaK MUK-
poanemeHTbl. (KodepmeHT-B|2).

17. SnemeHTbl rpynnbl IB. O6Las xapakTepucTvka rpynnbl. dusnyeckne u
XMMMWYECKMe CBOMCTBA NPOCTbIX BeLLeCcTB. KOMM/EKCHbIE COeAUHEHUS Meau
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(1) n (I1). XviMnueckme OCHOBbI MPUMEHEHUS COEAUHEHUIA Meau B Meauuu-
He.

CoeanHennsa megy (1) m (1), ux KO n OB xapaKTepucTuKa, CocobHOCTb K
KomnnekcoobpasoBaHuto. KomnnekcHble coeauHeHusa megu (II) ¢ ammma-
KOM, aMVHOKUCNIO0TaMW, MHOTOATOMHBIMU CrYpTaMu.

Cepebpo, xmmmyeckass akTUBHOCTb. BaxkHeiwwe coegnHeHus cepebpa (1),
MX CBOMCTBA. PacTBOPUMbIE U HepacTBOPUMbIE COMK, UX NOMyYeHUE, CBON-
ctBa. CNOCOBHOCTL K KOMMN/IEKCO0OPa30BaHMI0.

KomnnekcHble coefuHeHns cepebpa ¢ pasMuHbIMU AvraHgaMu (c ammMua-
KOM, rasoreHMgamu, TUOCY/b(aT-MoHaMu), KX nonayyeHue. XUMUYeCKue
OCHOBbI NPUMEHEHUs COefiMHEHUIA cepebpa B KauecTBe sievebHbIX npenapa-
TOB W B (PapMaL,eBTUHECKOM aHa/n3e.

3onoTto. CoegnHeHus 3onoTa (1) n 3onota (I11), nx KO 1 OB xapakTepucTu-
KW, CMOCOBHOCTb K KOMMIEKCO06pa3oBaHuio. MpuMeHeHWe B MeAuLMHE U
thapmanpn.

AnemeHTbl rpynnbl 11 B. O6was xapakTepucTka. LIMHK, XvMmnyeckas ak-
TUBHOCTb. AM(OTEPHOCTb ruapokcuaa. Conu, uUx pacTBOPUMOCTb, T1APO-
nu3. KoMnekcHble coeyHeHns UunHKa. LimHKocogepalume hepMeHTbI.
PTyTb. OOLaA XapakTepucTuKa, MOHWKEHHAA XMMMYECKas akTUBHOCTb Mpo-
CTOr0O BeLLeCTBa, KOBAJIEHTHOCTb 06pasyembIX CBS3el C MATKAMMW NAraHaa-
MK, 06pa3oBaHue CBA3M Mexay aroMaMu pTyTu. OKUCNeHWe PTyTU Cepoli u
a30THOW KucnoToi. CoeamHeHnsa ptyTh (1). XuMmYeckmne 0CHOBbI NPUMEHE-
HUS COEAMHEHWIA PTYTW B MeAMLMHE 1 (hapmaLmi.

CoepnHennsa ptytn (1) n (1), ux KO n OB xapakTepucTuka, Cnoco6HOCTb
ptytn (1) n ptytm (II) K KOMMNIEKcoo6pa3oBaHNO. XUMU3M TOKCUYHOIO
[eViCTBMS COBAMHEHNI KagMUs 1 PTYTW.

AnemeHTbl rpynnbl A, 06Las XapakTepucTuKa. SNeKTPOHHas AeunumnT-
HOCTb 1 €e B/MSIHWE Ha CBOWCTBA 3N1EMEHTOB W UX COeANHEHWIA. Bop, ero xa-
pakTepucTuka. CoefimHeHUs 6opa ¢ BOJOPOLOM, OCOBEHHOCTU CTEPEOXUMMU
1 NpYpoabl cBsA3N. Bopuapl.

lFanuabl 60pa, rMAponM3 M KomnjekcoobpasoBaHue. BOpHbIA aHruapus u
6opHas kucnota. bopatbl. [NonumepHble 6opaT-MoHbI. HaTtpuii TeTpabopar.
Ampbl 60pHOIN KMCNOTbl. Bronoruyeckas ponb 6opa. AHTMCENTUYECKME
CBOIACTBA BOPHOI KUCOTbI 1 Gypbl.

AntoMuHMA. O6LIas XapakTepucTuka. AMGOTEPHOCTb ruapokemga. Ao-
MWHaTbl. KomnnekcHble coeguHeHus. Conum, uxX CBONCTBa. [anmgbl. Anio-
MUHUIA Tuapua 1 anaHatbl. Ksacubl.®PU3NKO-XMMUYECKE OCHOBbI NpUMe-
HEHWS AIIOMUHMA B MeAULLMHE U hapmaLimi.

AnemeHTbl rpynnbl 1Va. O6las xapakTepucTuka. Yrnepod. BaneHTHble co-
CTOSHAS M annoTPONMYecKre MoAM(UMKauma yrnepoga. AKTUBMPOBaHHbINA
yronb. Kapbugpl. 'mgponus kapbugoB. buonornyeckas ponb yraepoja.
XVMWYECKME OCHOBbI WCMO/b30BaHUS HEOPraHUYeCKUX COeAMHEHWIA Yrne-
poja B MeauLuyHe 1 hapMaLum.
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CoeguHeHus yrnepoga (IV): okcup, CTepeoxmmms 1 Npupoja CBsa3u; paBHoO-
Becve B BOAHOM pacTBOpe. YTofibHasd KWUCNoTa, KapboHaTbl U ruapokap6o-
HaTbl, FMAPON3 N TEPMUYECKOE Pas/IokeHME.
CoefuHeHus yrnepoga ¢ ranoreHamu u cepoir. Yrnepog (1V)- xnopug, yr-
nepog (1V)- okeuguxnopug, (ocreH), GpeoHbl, Cepoyriepog 1 TMokapboHa-
Tbl. LinaHaTbl 1 TMoLMaHaTbl. PUNKO-XMMUYECKNE CBOMCTBA, MPUMEHEHNE.
KpemHuii. ObLas xapakTepuctuka. Cunmumgsl. CoeyHeHNs ¢ BOAOPOLOM.
OkucneHvie n rmgponus. TeTpadTopua 1 TeETPaxNopusg KPeMHUS, rMaponus.
ekcadhTopocumKatbl.
KncnopogHble coeanHeHnss KpemHusa. Kpemuuid (1V) okcug. Cunukarens.
KpeMHueBas Kucnota. Cunmkatbl. PacTBOPUMOCTb WM rMAponn3. KpeMHuii-
opraHuyeckue coegmHeHus. CUAMKOHbI U CUMIOKCaHbI. Mcnonb3oBaHue B
MeaMLMHE COELUHEHNIA KPEMHUS.
3neMeHTbl NOArpynnbl repMaHus. O6Las xapakTepucTuka. CoeguHeHns ¢
raforeHammn (A2, Ar4). Okenabl 90 1 302 mx cBoiicTBa. OKCupA CBMHLA
(IV) KaK CUbHbIA OKUCUTENb.
Xumuns onosa ¥ cBMHLA. AMGOTEPHOCTb ruapokcmaos. Conu onosa U
cBMHUA. OKMCNUTENIbHO-BOCCTaHOBUTE/IbHbIE peakumMu B pacTBopax. Xu-
MM3M TOKCMYECKOro [eliCTBMA COeAMHEHUI CBUHLA. [puMeHeHne B Meau-
LMHe cBUHeucodepawmx npenapatos (cBuHua (I1) auetar, cemHua (I1) ok-
cg).
AnemeHTbl rpynnbl YA. O61as xapakTepucTuka. A3oT, (ocdop, MbILbSK
B OpraHu3me, ux 6uonornyeckas posib. A3oT. MHoroo6pasve coefvHeHWiA ¢
Pa3NMUHbIMK CTEMEHAMU OKWUCNeHWst a3oTa. lMpuurHa Manolii XMMUYecKoi
aKTMBHOCTY Anas3oTa. HUTpuabl U amuibl, UX raponus.
Avmuak, KO n OB xapakTepucTuka, peakuuu 3amelleHuns. AMMUaKaThbl.
VIoH aMMOHMS 1 ero Conu, KACNOTHbIE CBOICTBA, TEPMUYECKOE Pa3fiOKeHNe.
'mapasvH n rugpokcunammnH, KO 1 OB xapaktepuctuka. A30TUCTOBOZO-
podHast KucnoTa v asugbl. MNprMeHeHne avMMpaka B MeuLMHE U hapMaLmm.
CoefuHeHNs a30Ta C MONOXKWUTENbHBIMU CTEMEHAMU OKMCeHMs. OKcufpbl.
Cnocobbl nonyyeHus, KO n OB cBoiicTBa. A30TWUCTas KWUCNOTa U HUTPU-
Tbl.KO 1 OB cBoiicTBa. A30THas Kucnota i HuTpatbl. KO 1 OB Xxapaktepu-
cTuka. «Lapckas Bogka». MpumeHeHne okcmaa asoTa (1), HUTpUTa HaTpus B
MeunLmMHe ¥ apmaLmu.
®ocop. Obwaa xapakTepucTuka. MpocTble BewecTBa U UX XUMUYECKas
aKTMBHOCTb. documabl. PocthuH. CpaBHEHME C COOTBETCTBYHOLLMMMU CO-
efMHeHuAMK azoTa. Manugbl, ux rugponus. Okeuabl hocdopa.
docopHoBaTUCTasA U POCKHOPUCTbIE KUCMOTbI, CTPOeHWe Monekyn, KO u
OB cBoiictBa. OpTodocthopHas kucnoTa v ee conu. MpomsBogHble oc-
(hOpPHOI KUCNOTLI B XMBbLIX OpraHusmax. [udoctopHas kucnota. MeTa-
thocopHble KUCNOTbl. Mpon3BoaHas GochOpHOI KNCNOTbI B XKMBbLIX Opra-
HU3Max.
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3neMeHTbl NOArPpYnMbl Mbllwbska. O6Las xapakTepuctTuka. CoejHeHNs ¢
OTPULATENbHBIMW CTENEHAMM OKMCNEHWs. Tuapuabl. OnpegeneHne Mblllib-
fKa Mo mMetogy MapLua.

Okenapl 1 ranngbl MbilbsiKa, MX peakuymn ¢ Bofoi. MbllbsKcoaepKalline
KUCNOTbl. ApceHaTbl U apceHWTbl. OKUCAWUTENbHO-BOCCTAHOBUTENbHbIE
CBOICTBA COeAMHEHUI MbllbsKa. [pYMeHeHne OKCUAOB Y CONeld MblLUbsiKa
B MeAuLMHe 1 hapmauum.

Conn kaTtnoHoB cypbMbl (II1) n BucmyTa (ll1), mx rngponns. CypbMsiHas
K1cnoTta u ee conu. BucmyTaTbl. HeyCTOWUMBOCTb COeAMHEHUIA BUCMYTa
(). MprMeHeHWe CoeaMHEHUIA CypbMbl U BUCMYTa B MeAMUMHE W (hapma-
Lmm.

Kucnopog, 030H; cTpoeHue Monekyn. CpaBHUTENbHAA XUMUYECKas aKTUB-
HOCTb. O30HMAbl. Peakums 030Ha C pacTBOpaMu MOAMAOB. XUMUYeCKue
OCHOBbI NPUMEHEHMS 030HA W LUKWCIOPOAA, a TaKXe COeuUHEHWA Kucno-
pofa B MeauLUMHe 1 thapMaLmu.

3AnemeHTbl rpynnbl YIA. Ob6Lwas xapakTepuctuka. Cepa, ee aniotponus u
(hU3NKOXMMMYecKne cBoicTBa. CnoCOBHOCTb K 06pa3oBaHWI0 MonMaToM-
HbIX Mosekyn. CepoBOAOPOA M Cynb(unabl. VIX KUCNOTHbIE U BOCCTAHOBU-
TeNbHble CBOWCTBA. buonoruuyeckas ponb cepbl. MpUMeHeHVe cepbl U ee
COeJVHEHWI B MeuLMHE 1 hapMaumn.

CoeauHeHus cepbl (1Y): okeug, xnopug. OKCOauxnopui, CepHUCTas Ku-
cnota, cynbmTbl U BogopoacynbuTel. Mix KO n OB cBoiicTBa. B3aumo-
[eicTBre cynb(MTOB C Cepoil ¢ obpasoBaHMeM TuocynbhaTtoB. CBOCTBa
TUOCY/Nb(ATOB: peakumns C KACI0TaMu, OKUCIUTENAMK (B TOM YuChe C au-
OMHOOM), KaTvoHamy - KoMniekcoobpasosaTensiMu. [oAUTUOHATI,
CTPOEHWE 1 CBOMCTBA.

CoeauHenns cepbl (Y1): okeug, rekcadTopug, AVOKCUAMXNOPUL, CepHas
Kucnota u cynbhatel; KO u OB cBoiictBa. Oneym. [ucepHas (nupocep-
Hasi) kucnoTa. MepoKCOMOHO- M NepoKcoaucepHas Kucnota v conn. OKuc-
NWTeNbHbIE CBOWCTBA MEPOKCOCY/b(AaTOoB.

CeneH un Tennyp. .O6wan xapaktepuctuka. KO n OB cBolicTBa Bogopos?
HbIX COeAMHEHUN U UX conell. OKeuabl U Kucnotel, ux KO 1 OB cBolicTBa
(B cpaBHEHWUU C NOJOOHLIMW COEAMHEHMAMMU Ccepbl). Bronoruyeckas ponb
cefleHa.

AnemeHTbl rpynnbl YIIA (rasoredsl). O6uwasa Xxapaktepuctuka. Ocobble
cBoiictBa (hTopa. lMpocTble BeLecTBa, MX XMMUYeckas akTUBHOCTb. Co-
eJMHEHUs ranoreHoB ¢ BOAOPOLOM. KMUCMOTHO-OCHOBHbIE U OKUCIUTENbHO-
BOCCTaHOBWTE/IbHbIE CBOWCTBA. VOHbI ranoreHoB Kak NuraHfbl B KOM-
MMEKCHbIX COeAUHEHMAX.

[anoreHbl B MNONOXMTESNBbHLIX CTENEHAX OKMCeHUA. COeauHEHNs C KUCO-
poJoM M Apyr C ApyroM. Peakums ranoreHoB ¢ BOAOW M BOAHbLIMU PacTBo-
pamu Lenoyeir. KnucnopoaHble KACNOTbI X/10pa U UX COMN.

VI3MeHeHVe KUCMOTHBIX U OKUCNTE/bHBIX CBOMCTB KUCMOPOAHbLIX KUCMOT
ranoreHoB W WX CO/eil B 3aBUCUMOCTU OT CTEMEHW OKWUCNEHWSI raioreHa.
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XnopHas m3BecTb. XnopaTbl, GpomMatbl, ogaTbl. Buonoruyeckas posb
(hTopa, xnopa, 6poma, noda 1 Ux COeANHEHWIA B MegULMHE 1 B hapmaLun.

YueHune B.N. BepHagckoro o 6uoccepe n 6roxumumn. MoHsTHE 0 6roreH-
HbIX 3/1eMeHTax. MaKpo- 1 MUKPO3/IEMEHTbI OKPYXKatoLLeid cpedbl 1 B op-
raHusMe yenoseka. Yenosek 1 6uoctepa. CBA3b aHAEMMNYECKUX 3aboneBa-

HWIA C 0COBEHHOCTAMN GUOXUMWUYECKUX MPOBUHLMAA. XUMU3aLMs U BOMpO-
Cbl 3KO/OTUU.



SI

MEPEYEHDb MPAKTUYECKNX HABbIKOB
Mo OBLLEN N HEOPT AHUYECKOU XMW
ONA KYPCOBOINO OK3AMEHA

1. TMpuroToB/eHNe pacTBopa C 3aJaHHON MaccOBOW [oneli pacTBOPEHHOTO Be-

LecTBa.

2. OnpegeneHne pH cpedbl Npy NMOMOLLY MHAMKATOPOB B PacTBOPE CNeayHoLmMX

coneit: NHACI, NHANO3 CH3COONH4, Na3 04, NaH2P 04, SbCI3 Bi(N03)3
Na2C03 NaHCO03 Na2B4 7, AIC13 ZnClI2 FeS04 FeClj, CrAS04)3

CocTaBneHve ypaBHeHU i NPOTONNTUYECKIX peaKLuii raponnsa coneii (8

MONEKYNSIPHOI 1 MOHHOI chopMme).

3.

Moa6op PeakTBOB M XMMUYECKOI Mocyabl ANs NMPOBeAeHWs peakuwid nomy-
UeHUs CReAYIOLLMX KOMI/IEKCHBIX COeAMHEHMWIA:

[Cu(NH3)4]1S04;
K3[AL(OH)6]; K[AL(OH)4]
NaZZn(OH)4
[Zn(NH3)4S04
[Cd(NH34]S04
[Ni(NH3#6]CI2
[Co(bIH3)6]C13
K3[Cr(OH)f
[Cu(NH34](OH)2

CocTaBneHne ypaBHeHWiA peakuyyuu noayyYeHnst KOMMIEKCHBIX COefMHEHNIA, UX
HasBaHWe, W 3anKCb BbIPA>KEHUSI KOHCTAHTbl HECTOWKOCTY W YCTORYNBO-
CTW.

Moa6op pPeakTUBOB U XMMMYECKOI MOoCcy/bl AN NPOBEAEHNS| OKUCINTENbHO-
BOCCTAHOBUTE/bHbIX PEaKLUiA, XapaKTepu3yoLWmX:

BOCCTaHOBUTE/bHbIE CBOCTBA TUOCYNb(aTa HaTpuS;
BOCCTaHOBWTE/bHbIE U OKUC/IUTE/bHbIE CBOWCTBA HUTPUTOB;
OKUCNNTE/IbHbIE CBOWCTBA a30THON KUCNOTHI;
BOCCTaHOBMWTE/bHbIE CBOMCTBA COeAUHEHUIA cypbMbl (L) 1 BucmyTa (LL);
OKMCAMTENbHbIEe CBOMCTBA conn BucmyTa (LL);
BOCCTaHOBWTE/NbHbIE CBOVCTBa 0noBa (IM);

OKMCNWTeNbHbIE CBOMCTBA AMOKCUAA CBUHLG,;
BOCCTaHOBUTE/bHbIE CBOWCTBA coeAnHeHNI xenesa (M);
OKMCNWTeNbHbIE CBOCTBA COeAMHEHNI Xxenesa (LU);
OKMCMTENbHbIE CBOICTBA coeanHeHunid mapradua (VII);
OKMC/IMTE/bHbIE CBOWCTBA XPOMATOB.

CocTagneHne ypaBHeHnii OBP 1 paccTasneHue Koagh(uUMEHTOB MOHHO-

ANEKTPOHHLIM METOA0M.
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