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1 BBEAEHUE

BaxHylo yacTh TEOpeTH4ecKOil U MpodecCHOHANBHOW MPAKTUYECKOW MOJATOTOBKU O0YYarOIINXCs
COCTABJIAIOT IPAKTUYECKUE U Ja0OpAaTOPHBIE 3aHATHUS.

CoctaB M cojepikaHUe MPAKTHMYECKHX M JaOOpAaTOPHBIX 3aHATHUI HANpaBiICHbl HA pPEANH3ALHUI0
®enepanbHOr0 roCyAapCTBEHHOI0 00pa3oBaTeIbHOIO CTAaHJApTa CpeaHero oolmiero oOpa3oBaHUs C
Y4€TOM I10JIy4aeMOU CIIELIMAIBHOCTH.

Benymell  qunaktuyeckoil - Lenbl0  IPAKTUYECKUX  3aHATUH  sBIsercs  (hOpMUpPOBaHME
npoeCCHOHATBHBIX MPAKTUYECKUX YMEHHUH (YMEHMI BBIOJHSITH ONpEJe/ICHHBIE JCHCTBUS, ONEpaluy,
HEOO0XOAMMBIE B IOCIEYIOUIEM B HPO(GECCHOHAIBHON NEATEIbHOCTH) MM Y4YEOHBIX HPAKTUYECKUX
YMEHUH XUMHIH), HEOOXOJMMBIX B IOCIEAYIONIeH yueOHOM e TeTbHOCTH.

Benymell aunakTudeckoil Lenbio JIAOOPAaTOPHBIX 3aHATUH  SIBJIAETCS  3KCIEPUMEHTAIbHOE
IIOATBEPK/ICHUE U MPOBEPKA CYILIECTBEHHBIX TEOPETUUECKUX MOJIO0KEHUH (3aKOHOB, 3aBUCHMOCTEMN ).

B cootBercTBUM ¢ pabouell mporpamMMmMol y4eOHOW AHUCHUIUIMHBI «XUMHSI» IMPELyCMOTPEHO
IIPOBEJICHUE MPAKTUYECKUX U JTa0OPAaTOPHBIX 3aHATHI.

BeinonHenue npakTHUeCKUX M J1aOOPaTOPHBIXPAOOT 00eCneunBaeT JOCTHXKEHUE O00YydaroUIMMUCS
CIIEAYIOIIUX Pe3yabTATOB:

I1P61. chopMuUpOBaHHOCTH HPEJCTABICHUN: O XMMHUYECKOH COCTABIISIOIIENH €CTECTBEHHOHAYyYHOU
KapTHHBI MUPA, POJIH XMUMHUHU B TIO3HAHUU SBJICHUN MPUPOABI, B JOPMHUPOBAHUHU MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (DYHKIMOHAJIBHOW IPaMOTHOCTH, HEOOXOOUMOM JJisi PEUIeHUs IMPAaKTHUYECKHX 3a7ad U
9KOJIOTMYECKH 000OCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM CpenE;

[1P62. BnageHne cucteMoil XMMUYECKUX 3HAHUH, KOTOpasi BKJIFOUAET: OCHOBOIIOJIArAI0IIUE TOHATHS
(XMMHUYECKHUIl 2JIEMEHT, aToM, JICKTPOHHAsE 000J0YKa aToMa, S-, P-, d-3JICKTPOHHBIC OPOMTAIN aTOMOB,
HOH, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIICHNS, XUMUYECKas CBSI3b, MOJIb,
MOJIIpHAsi Macca, MOJIIPHBIA 00bEM, YIJIEPOIHBIN CKeNeT, PYHKIMOHANbHAS TPyIa, paauKal, H30MepHs,
MU30MEpPBI, TOMOJIOTUYECKUN PsiZl, TOMOJIOTH, YIJTIEBOAOPOIBI, KUCIOPOI- U a30TCOAEpKAIINE COCTUHEHMS,
OMOJIOTMYECKH aKTUBHBIE BelllecTBa (yIiIeBOIbl, JKUPBI, OCIKH), MOHOMEp, IOJUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE ~ COCIMHEHMS, KPUCTAUIMYECKAas PpEIIETKA, THUIBI XUMUYECKUX pEaKLUU
(OKMCITUTEIBHO-BOCCTAHOBUTENBHBIE, IK30- M SHAOTEPMHUYECKHE, peaKIIMM MOHHOIO OOMEHa), pacTBoOp,
JJIEKTPOJIUTBI, HEDJIEKTPOJIMTBI, JJIEKTPOIUTUYECKAs JUCCOLMALUSA, OKUCIUTEIb, BOCCTAHOBUTEIIb,
CKOPOCTb XMMHUYECKON pEeaKIuu, XUMUYECKOE PABHOBECHE), TEOPHUH U 3aKOHBI (TEOPUS XUMHYECKOIO
CTpoeHMsl opraHuueckux BemectB A.M. byriepoBa, Teopus 3IEKTPOIMTHYECKON UCCOLMALINM,
nepuoanueckuii 3akod .M. MenneneeBa, 3aKkoH COXpaHEHUS MACChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN
A3bIK XUMHUH, (DAKTOJOTHMUECKHE CBEACHUS O CBOMCTBAaX, COCTaBe, IOJYYCHHMH M 0e30MacHOM
WCIOJIb30BAaHUN BaXHEHIIMX HEOPraHWYECKHMX M OpPraHMYECKHUX BEIIECTB B OBITY U IPAKTHUYECKON
JEeATEIbHOCTH YEJI0BEKA;

I1PG3. chopMHUpPOBAaHHOCTh YMEHUH BBISIBJIATH XapaKTepHbIe IPU3HAKU M B3aUMOCBSI3b M3YUYEHHBIX
MOHATUM, IPUMEHATH COOTBETCTBYIOIIME IOHATHS IIPU OIMCAHUU CTPOEHUS U CBOMCTB HEOPraHUYECKUX
Y OPraHWYECKHX BEIIECTB U MX MIPEBPAILCHMI; BBISBIATH B3aUMOCBA3b XUMUYECKNX 3HAHUN C MTOHATHSAMU
U IIPEACTABJICHUSAMU APYIUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

[1P64. chopMuUpOBaHHOCTH YMEHHUW WCIOJb30BaTh HAWUMEHOBAHHUS XWMHUYECKHX COCIMHECHHM
MEXIYHAPOAHOIO COK3a TEOPETUYECKON W NMPUKIAAHOW XMMHUHU U TPUBHAIBHBIE HA3BaHUS BAKHEUILINX
BELIECTB (ITHJIEH, alleTUJIeH, TIULEpUH, (eHom, GopManbIerul], YKCycHas KHUCIOTa, TJIMIUH, YrapHbIA
ra3, yrjaeKuCibld ra3, amMMHakK, raiieHas HW3BECTb, HETalleHas HW3BECTb, NHUTHEBAs COJA WM IPYTHX),
COCTaBJIATh (POPMYJIBI HEOPTraHMYECKHX U OPraHMYECKUX BEIIECTB, YPaBHEHUS XUMHUECKHX pEeaKiui,
OOBSICHATH UX CMBICT; TIOJATBEP)KIATh XapaKTEPHbIE XUMUUECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIUMHU
JKCIIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUM;

ITP65. copMHpPOBAaHHOCTh YMEHUH yCTAHABIMBATH MPUHAICKHOCTD U3YYEHHBIX HEOPraHUYECKHX
U OPraHMYECKHX BEILECTB K ONPEACICHHBIM KJacCaM M IpyNIaM COCIWHEHUMH, XapaKTEpHU30BaTh HX
COCTaB U BaXHEHIINE CBOICTBa; ONpEAENATh BUABl XMUMHMUYECKHUX CBsi3el (KOBAJIECHTHAs, WOHHAaf,
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MeTaJuIn4YecKas, BOJOPOJHAs), THUIBl KPUCTAUIMYECKHX PEIIETOK BEIIECTB; KJIACCH(PHUIIMPOBATH
XMMUYECKHE PEaKLUU

[1P66. BnameHHe OCHOBHBIMHM METOJAMH HAyYHOTO TO3HAHUS BEIIECTB W XMMHYECKHX SBICHHN
(HaburoieHMe, U3MEepeHHe, SKCIIEPUMEHT, MOJIEIMPOBAHNE);

I1P67. chopMupOBaHHOCTH YMEHHUI IPOBOJUTH PACUYETHI [0 XUMHUYECKUM (popMyiaM U ypaBHEHUSIM
XMMUYECKUX peakUUil ¢ MCIOoJIb30BaHMEM (U3NYECKUX BEJIMYMH, XapaKTEePU3YIOIIMX BELIECTBa C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpPMajbHBIE YCIIOBHUSI) Ia30B, KOJMYECTBA BEILECTBA;
UCIOJIb30BAaTh CUCTEMHbIE XUMHUYECKUE 3HAHUS JUIsl NMPUHATUS PEIIEHUH B KOHKPETHBIX MXM3HEHHBIX
CUTYalUsIX, CBSI3aHHBIX C BELIECTBAMU U UX IPUMEHEHHEM;

I[IP68  chopmupoBaHHOCTH yMEHHH IIJITAHUPOBATh UM BBIMOJHATH XHUMHYECKHUH OSKCIECPUMEHT
(npeBpallleHUs] OPraHMYECKUX BEIIECTB IIPU HArpEBAHUHU, NOJYyYEHUE ITUJIEHA U U3YyYEHHE €r0 CBOMCTB,
KayeCTBEHHbIE PEAKIMM Ha albJETH/bl, KpaxMmaj, YKCYCHYIO KHCIOTY; JAeHaTypauus OelKOB IpHu
HarpeBaHWH, LBETHBIC PEAKIHUU OEJNKOB; MPOBOAWUTH PEAKIMM HOHHOTO OOMEHa, OIpENeNiTh Cpeny
BOJIHBIX pacTBOPOB, Ka4eCTBEHHBIE peaklMM Ha Cyinb(ar-, kKapOOHAT- U XJOPHUJ-aHUOHBI, HA KAaTHOH
aMMOHHS;, pellaTh IKCIIEpUMEHTaIbHbIE 3a1aun 1o TeMaM "Meramibel" u "Hemerannel'") B COOTBETCTBUM C
IIpaBUJIAMU TEXHUKU O€30MaCHOCTH NP OOpaIleHUM C BELIECTBAMHU U JIAOOPATOPHBIM 000PYIOBAHUEM;
MPEJCTABIATh PE3YIbTAaThl XUMHUUECKOTO IKCIIEPUMEHTA B (DOpME 3alyCH YPAaBHEHHI COOTBETCTBYIOIIMX
peakuuii 1 GopMyIupOBaTh BHIBOJIbI HA OCHOBE 3TUX PE3YJIbTaTOB;

[1P69. chopMUpPOBAaHHOCTD YMEHHS aHATU3UPOBATh XMUMUYECKYIO0 WH(OPMAIHIO, TTOITY4aeMyl0 U3
pa3HbIX HCTOYHHUKOB (CPeICTB MacCOBOM MH(OpMaLuK, ceTb IHTepHET U Apyrue);

I1P610. chopMupoOBaHHOCTh YMEHHH COONIONATh TIPAaBMIIA HSKOJIOTHYECKH [EIeco00pa3Horo
NOBEJCHUSI B OBITY M TPYJIOBOM JEATEIBHOCTH B LEISIX COXPAHEHUS CBOETO 370POBbS U OKpYXKarolei
IIPUPOIHOM CPENbl; YUUTHIBATh ONACHOCTh BO3/IEHCTBUS Ha KUBbIE OPTaHU3MbI OIIPE/IETICHHBIX BELIECTB,
MIOHMMAs CMBICI IT0Ka3aTesis IpeebHOW JOIYCTUMON KOHLEHTPALUH;

[IPG11. nns oOywaroummxcst ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbs: COPMHUPOBAHHOCTH
YMEHHUS NPUMEHATh 3HaHMS 00 OCHOBHBIX JOCTYIMHBIX METO/aX IO3HAaHUS BEIIECTB M XMMHUYECKHUX
SIBIICHHI,

I1P612. ans crnenbix U c1a0OBUIAIINX OOyYaIOIIMXCS: CPOPMHUPOBAHHOCTh YMEHMS UCIOIB30BATh
penbedHo ToueuHyto cuctemy obo3Hauenuit JI. bpaiins mist 3anucu XuMudeckux Gopmyit;

MP1. camocTosTenbHO (OPMYIHPOBATE M AKTyaJU3UpOBaTh MpoOJIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MP2. ycTaHaBIMBaTh CyIIECTBEHHBIH MPU3HAK WM OCHOBAaHUS JUIsl CPAaBHEHUS, KiacCU(UKALUU U
0000IIICHHUS;

MP3. onpenensars Lenu JesTEbHOCTH, 3a/1aBaTh IapaMeTpbl U KPUTEPUH UX JTOCTH)KECHUS;

MP4. BbISBISATH 3aKOHOMEPHOCTH U IIPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSIX;

MPS5. BHOCUTH KOPpPEKTHUBBI B JESTEIBHOCTb, OLIEHHBATH COOTBETCTBHE pE3YJIbTaTOB ILIEINSAM,
OLIEHUBATh PUCKU MOCIE/ICTBUMN AEITEIbHOCTH;

MP6. pa3BuBaTh KpeaTUBHOE MBIIIJICHHE IPU PELICHNUH )KU3HEHHBIX MTPOOIIEM;

MP7. BnameTe HaBBIKAMU Y4YEOHO-HCCIEIOBATEIHCKON W TPOEKTHOW NEATeTbHOCTH, HaBBIKAMH
pasperieHus npooiem;

MPS. crocoGHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB PEIICHUS MPaKTUYECKUX
3a]1a4, IPUMEHEHHIO PA3IMYHbIX METOJIOB MIO3HAHNUS;

MPO. oBnaaeHue BUIAMU AESTEIBHOCTH MO TMOJYYEHHWIO HOBOTO 3HAHUSA, €r0 HHTEPHpPETalH,
npeoOpa3oBaHUI0 U MPUMEHEHHMIO B PA3IUYHBIX YUEOHBIX CHUTYalMsX, B TOM 4YHCIE TpPU CO3JAaHUU
y4€OHBIX U COL[UAIBHBIX TPOEKTOB;

MP10. ¢opmupoBaHHe HAayyHOrO THUIMA MBIIUICHUS, BIJIAJCHUE HAyYHOM TEPMUHOJOTHEMH,
KJIFOUEBBIMH MOHATUSIMHU U METO/IaMU;

MP12. BBISIBISTh IPUUUHHO-CIIEACTBEHHBIE CBSI3U U aKTyaJIM3UpOBAaTh 3a/1a4y, BbIIBUTaTh TUIIOTE3Y
€e peLICHMs], HaXOIUTh apryMEHThl IS JOKa3aTeIbCTBA CBOMX YTBEP)KJEHHM, 3a7aBaTh MapameTpsl U
KPUTEPUHU PELLIECHUS;



MP13. ananu3upoBaTh MOJyUYEHHBIE B XO/€ PELIEHUS 3aa4u Pe3yJIbTaThl, KPUTUUECKN OLIEHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSAX;

MP16. ocymecTBISTh IEICHANIPABICHHBIN MOWCK MEPEHOCa CPENICTB M CIOCOOOB JCHUCTBHS B
poeCCUOHATILHYIO CPEAY;

MP21. BnageTp HaBBIKAMU TMOJNyYeHHs HWHGPOPMAIMKM M3 HCTOYHMKOB pA3HBIX THUIIOB,
CaMOCTOSITEJIbHO OCYILECTBIIATh IIOMCK, aHalIW3, CUCTEMAaTH3allMI0 M MHTEPIpEeTalui0 HHPOpMaLuu
Pa3NUYHBIX BUAOB U (POPM NPEIACTABICHUS;

MP22. co3naBaTh TEKCThl B pa3iMuHbIX (popMaTax ¢ yuyeToM Ha3Ha4deHUs MHPOPMALUU U LeJIeBOU
ayJIUTOPUH, BEIOUPAst ONTUMAIBHYIO (hOpMY Mpe/ICTaBICHHUs U BU3YyaTIU3aliH;

MP23. oueHuBaTh JAOCTOBEPHOCTb, JETUTUMHOCTh MH(OPMALMHU, €€ COOTBETCTBHE IPABOBBIM HU
MOpPaJIbHO-ITUYECKUM HOpPMaM;

MP26. ocymiecTBISITh KOMMYHHKAIIMK BO BceX chepax sKU3HU;

MP28. BinaieTs pa3InyHbIMU CLIOCOOAMU OOIIECHUS ¥ B3aUMOICHCTBUS;

MP30. pa3BepHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHMS C HCIIOJIB30BAHMEM SI3BIKOBBIX
CPEICTB;

MP33. mnpuHMMAarTh LEIM COBMECTHOM JEATEIBHOCTH, OpPraHU30BBIBATH M KOOPAWHUPOBATH
JNEUCTBHS IO €€ JOCTHIKEHHUIO: COCTaBJIATH IUIAH JEUCTBUHM, PACHPENEIATh POJIM C YYETOM MHEHUH
YYaCTHHUKOB O0OCYX/JIaTh pe3yJIbTaTbl COBMECTHONU PabOTHI

MP38. camMOCTOSITETbHO OCYIIECTBJIATH IO3HABATEIIbHYIO JEATEIbHOCTh, BBISBIATH IPOOJIEMBI,
CTaBUTh U (POpMyIUpPOBaTH COOCTBEHHBIE 3aJaud B OOpa30BaTEIbHON NEATEIBHOCTH M >KU3HEHHBIX
CUTYaLUsX;

MP39. caMOCTOSTENLHO COCTABIATh IUIAH pelIeHHs] IPOOIeMbl C YU€TOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTCHUH;

MP45. naBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

MP46. B1ageTh HaBbIKAMH NIO3HABATENIbHOM pe(IeKCHU KaK OCO3HAHMsI COBEpIIAeMbIX IEHCTBUN U
MBICIUTENBHBIX [TPOLIECCOB, UX PE3Y/IbTATOB U OCHOBAHUM;

JIP2. oco3HaHWe CBOMX KOHCTUTYLIMOHHBIX TMpaB W OOS3aHHOCTEW, YBa)KEHHE 3aKOHA U
IIPaBOIIOPSIIIKA;

JIP3. mnpuHATHE TPAJAUIMOHHBIX HAIMOHAJIBHBIX, OOILIEUEIIOBEUECKUX T'yMAaHUCTHMUYECKUX U
JI€MOKPAaTUYECKUX LIEHHOCTEH;

JIP5. TrOTOBHOCTb BECTM COBMECTHYIO JI€STEBHOCTh B HHTEpecax Tpa)JIaHCKOro oOIIecTBa,
y4acTBOBaTh B CAaMOYINpaBICHHWM B 0OHIe00pa30BaTEIbHOW OpraHM3allil U JIETCKO-IOHOIIECKHX
OpraHM3aLusiX;

JIP9. 1IleHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, MCTOPUYECKOMY U IPUPOTHOMY
HaCJIEUIO, NMaMATHUKAM, TpaaulMsM HapoaoB Poccun, noctwkenusm Poccun B Hayke, HMCKYCCTBE,
CIIOpTE, TEXHOJIOTHSIX U TPYE;

JIP12. chopMHpOBaHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TIOBECHHUS;

JIP13. criocoOHOCTH OLIEHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUEHTUPYSCh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

JIP16. scTeTnyeckoe OTHOIIEHHWE K MUPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOpPYECTBA, CIIOPTA, TPY1a U OOIIECTBEHHBIX OTHOILICHHIA;

JIP17. cnocoOHOCTh BOCIIPUHUMATD Pa3iIMyYHbIe BUJIbI HCKYCCTBA, TPAIUIIMN U TBOPUYECTBO CBOETO U
JIPYTUX HapOJ0B, OLIyIIaTh 3MOLMOHAIBLHOE BO3JIEICTBUE UCKYCCTBA;

JIP18. yOexxaeHHOCTh B 3HAYUMOCTH JUISl JIUYHOCTH W OOIIECTBA OTEYECTBEHHOI'O M MHUPOBOIO
HCKYCCTBA, STHUYECKUX KYJIBTYPHBIX TPAJIULMI U HAPOJHOTO TBOPUECTBA;

JIP19. roTOBHOCTH K CAMOBBIPDAXEHUIO B pPa3HBIX BHJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIIATH
KauecTBa TBOPYECKON JIMUHOCTH;

JIP20. chopMupOBaHHOCT 3I0POBOTO M O€30MacHOr0 00pasa >KU3HHU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3/10POBBIO;



JIP22. akTUBHOE HETIPUATHE BPEIHBIX MPUBBIYCK U UHBIX (OPM IPUUUHEHHS Bpeaa GU3HIECKOMY U
MICUXHYECKOMY 3/I0POBBIO;

JIP23. TOTOBHOCTB K TPYy/ly, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYA0I00ue;

JIP24. roTOBHOCTb K AKTUBHOM JEATEIBbHOCTH TEXHOJOTMYECKOW M COLMAIILHON HAIPABIEHHOCTH,
CIIOCOOHOCTH HHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSTEIILHO BBIIIOJHATH TAKYIO IEATEIHHOCTS;

JIP25. uHTEepec K pa3nuuHbIM cdepam TpodecCHOHATBHON NeATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOP Oynyiel mpodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHEI;

JIP26. TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO U CaMOOOPa30BaHUIO HA MPOTSHKCHHH BCEH
KU3HH;

JIP28. nnanupoBaHue U OCYIIECTBICHUE ICHCTBUI B OKPYKAIOIIEeH Cpeie Ha OCHOBE 3HAHMUS 1IeJIeh
YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA;

JIP29. akTUBHOE HENPUATUE NEHCTBUM, TPUHOCAILINUX BPEll OKPYKAIOIICH Cpee;

JIP32. chopMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIIECTBEHHOH MPAaKTHKH, OCHOBAHHOTO Ha JMAJOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJHUKYJIHTYPHOM MHDE;

JIP34. oco3HaHMe LIEHHOCTH HAYYHOW AESITeNbHOCTH, TOTOBHOCTH OCYIIECTBISATH MPOCKTHYIO U
HCCIIE0BATENIbCKYIO ACSITEHbHOCTh MHAUBUAYAIBHO U B TPYTIIIE.

ConepxaHne MPaKTUYECKUX U JJAOOPATOPHBIX 3aHATHI OPUEHTHPOBAHO HA MOATOTOBKY 00YUAIOMIUXCS K
OCBOEHHUIO MPOGECCHOHATEHOI0 MOYJIISI POTPaMMbI (POPMUPOBAHUIO 0OU4UX KOMHEM eHUUIL:
OK 01 BriOupath criocoOb! perieHus 3a1a4 mpoecCHOHATLHOM JISSITETbHOCTH TPAMEHHUTEIBHO K Pa3IMIHBIM
KOHTEKCTaM
OK 02 Hcrnoms30BaTk COBpEMEHHBIE CpEICTBA IIOWCKA, aHAIW3a W WHTEpPNpETalyd WHGOpPMAUH U
MH(OPMALIMOHHBIE TEXHOJIOTUH /ISl BBIIOJIHEHUS 33/1a4 MPO(ECCHOHATBHON eITeTbHOCTH
OK 03 IInanupoBaTh M peasM30BbIBaTh COOCTBEHHOE MPO(QECCHOHATBHOE U JIMUHOCTHOE pa3BUTHE,
NpeIPUHUMATENBCKYIO JIEITebHOCTh B MPO(ECCHOHATBHOM cdepe, UCIOoNb30BaTh 3HAHUS 0 MPAaBOBOW U
(bMHAHCOBOM TPAaMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX CHTYAITHSIX
OK 04 D¢ddexTrBHO B3aUMOJEHCTBOBATH M PaObOTaTh B KOJUIEKTHBE U KOMAaH Ie
OK 05 OcymiecTBisTh YCTHYIO M THMCBMEHHYIO KOMMYHHKAIIMIO Ha TOCYIApCTBEHHOM si3bIke Poccuiickoit
denepatiy ¢ yueToM 0COOEHHOCTEH COLMATIBHOTO M KYJIBTYPHOTO KOHTEKCTa
OK 06 IlposBisiTh Ipa’kJaHCKO-ATPUOTUUECKYIO TO3HUIIMIO, JIEMOHCTPHPOBATh OCO3HAHHOE IOBEICHHE Ha
OCHOBE TpAJMLHOHHBIX POCCUICKUX TyXOBHO-HPaBCTBEHHBIX IIEHHOCTEH, B TOM YHCIE€ C YYETOM
TapMOHM3AIIMA ~ MEXKHAMOHAIBHBIX M MEXPEIWTHO3HBIX  OTHONICHWH, TPHMEHSTh  CTaHIApTHI
AHTUKOPPYILIMOHHOT'O TIOBEACHUS
OK 07 CopneiicTBOBaTh COXpPaHEHUIO OKPYKAIOIIEH Cpenbl, pecypcocOepeKeHUI0, MPUMEHATh 3HaHUSA 00
M3MEHEHMH KIMMara, MPUHIMUIBI OepeXIIMBOTO MPOM3BOJICTBA, d(PPEKTUBHO JIEUCTBOBATh B UPE3BBIYANHBIX
CHUTYaISIX
OK 08 Hcnonb30BaTh cpecTBa GU3NUECKON KYIbTYPBI ULl COXpPAaHEHUS M YKPEIJIEHHs 3/J0pOBbsI B IIpoIiecce
Npo(heCCHOHATIFHOM AESTEIILHOCTH 1 MOIEPYKaHIST HEOOXOIMMOTO YPOBHS (DU3HUYECKO TIOTOTOBICHHOCTH
OK 09 Ilonb30Batbes mpohecCHOHATBHOM JOKYMEHTAlMel Ha TOCYIapCTBEHHOM M MHOCTPAHHOM SI3bIKaX.
Brimonnenne oOydarommxcs MPaKTUYeCKUX W/WIA Ja0OpaTopHBIX paboT Mo y4eOHOW JUCIUIUIMHE
«XuMHs» HalpaBJIeHo Ha:
- 000bweHue, cucmemamuzayuio, yenybneHue, 3aKpenieHue, pazeumue U Oemanusayuio NoJYYEHHbIX
meopemu4eckux 3Hanull No KOHKpemuviM memam y4eOHou OUCYUNTUHDL,
- ¢opmuposanue ymeHuli NpUMEHAMb NONYVYEHHble 3HAHUSA HA NPAKmMuKe, peanu3ayuio eouHcmed
UHMENIeKMYAIbHOU U NPAKMUYECKOT OesiMelbHOCHIU,
- hopmuposanue u pazsumue ymMeHuu: HaomMo0amy, CpaGHUEAMb, CONOCMAGIAMD, AHANUIUPOBAMb, OeN1amb
86160061 U 0000WEHUs, CAMOCMOSMENLHO 6eCMU  UCCIE008AHUS, NOIb306AMbC  PAIUYHBIMU NPUEMAaMU
uzmeperutl, 0QopMIAMs Pe3VIbMAamsl 8 8ude maduy, cxem, cpaghukos.



[pakTtiueckue ¥ J1a0OpaTOpHBIC 3aHSATUSL TPOBOIATCS B PaMKax
OCBOGHHUS JUJAKTUYECKUX EIIMHUI], KOTOpble OOECHEUMBAIOT HAINYNE
BBIIIOJTHEHUSI.

[IpakTyeckne U 1a0OpaTOpHBIC 3aHSATHS MPOBOAATCS B paMKax
OCBOCHHS JIUJIAKTUUECKUX EIMHUI], KOTOpPBIE OOECHEUMBAIOT HAJIMYNE
BBITIOJTHEHUSL.

COOTBETCTBYIOIIEH TEMBI, IOCIE
3HaHWM, HEOOXOIUMBIX JUI ee

COOTBETCTBYIOILICH TEMBI, ITOCIIC
3HAHUH, HEOOXOMUMBIX IJI1 ee



Tema 1.2 Yriesogopoas!

IIpakTHyeckoe 3ansaTue Nel. Ilosryyenne 3Tu/ieHa U H3yYeHHe ero CBOiiCTB

Heab: HayuuThCcs TMOJIydaTh »dTUJIEH JabopaTopHbIM crocoboM. Hayuutbes —omnpenensiTh
¢du3nvecKre 1 XUMHYECKHE CBOMCTBA 3TUIICHA.

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06
MarepuajibHoe o0ecrieyeHue:

VYueOHas ayAuTOpUS Ui MPOBEICHUS JIGKIIMOHHBIX, JTa00PATOPHBIX U MPAKTHYECKUX 3aHATUHN; IS
IPYMIOBBIX U MHAUBUAYAIbHBIX KOHCYJIBTAINI; 111 TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM aTTECTAIIUU:
pabodee mecTo mpemojaBaTelns, paboune mecta oOydarommxcs, Jocka. [loMereHue aiisi MpoBeneHUs
71ab0paTOPHBIX, NPAKTHYECKUX paboT; A TPYINOBBIX M WHAUBUAYAIbHBIX KOHCYJbTAIMM; IS
TEKYILIET0 KOHTPOJIA M MPOMEXKYTOUYHOM aTTecTanuu: pabodee MECTO IperojaBaTens, pabodyne MecTa
oOyuaromuxcs, 1ocka. Mebenb 1abopaTopHasi, mKkad BHITSKHOM ¢ MOIKOM —1 WIT, IITAaTUB, pEaKIMOHHAS
npoOupka, OOBIKHOBEHHAs MPOOMpPKa, Ta300TBOAHAS TPYOKa, AIIEKTPOHArpEeBATENbHBIM MPHOOp WU
CHUPTOBKA, JTHJIOBBIM WM JIOOOH Jpyroil CHupT, KOHIICHTPUPOBAHHAS CEpHAs KHUCIIOTa, PacTBOP
nepmanraHata kanuss KMnO4, O6pomHas wiu uoaHas Boja (2—-3 KamiM CIMPTOBOM HACTOWKHM HOJa
NPWINTG K 1—2 MJT BOJIBI), AUCTUIUTUPOBAHHASL.

3aganue:

I Bapuant

Kaxkoit u3 roMmosoroB 3TeHa UMEET TUIOTHOCTH 10 BO3aAyXy 1,457
Otet: D(Bo31.) = Mr (ankena)/Mr (Bozzyxa);

Mr (ankena) = D(Bo3x.)*Mr (Bo3yxa);

Mr (ankena) = 1,45%29 =42,

[Mponen H,C=CH-CHj3;

Il Bapnant
Kaxoii 13 roMonoros mporeHa uMeeT II0THOCTb 10 Bogopony 147
Otget: D(H2) = Mr (ankena)/Mr (Hy);
Mr (ankena) = D(H2)*Mr (Hy);
Mr (ankena) = 14*2 = 28.
OtenCH,=CH,
IMopsiniok BbINoOJIHEHUS padOTHI:
1) nepen mpoBeICHUEM OIBITA PUTOTOBBTE JIBE MPOOUPKH: OAHY ¢ 1 M OpPOMHOM BOJBI, APYTyto — ¢ 1M
pacTBopa nepmaHraHaTta kanus. B peakuuonnyro npobupky nHaneite 0,5-1,0 Ma cnupta U 0CTOPOXXKHO
no6aBbTe 1—2 MIJI KOHIIEHTPUPOBAHHOW CEPHON KUCIIOTHI;
2) 3aTemM OpoChTe B MPOOMPKY HECKOJIBKO KPYMHUHOK CYXOro Tecka Jijisi oOecrieueHuss paBHOMEPHOCTH
KUIICHUS;
3) 3akpoiiTe TpPOOWPKY Tra300TBOAHOM TPYOKOW W 3aKpelnuTe €€ B IITAaTHBE, OCTOPOKHO HarpenTe
COJZIepKUMOE MTPOOUPKU;
4) oIryCcTUTE 1O OYepEeIN Ta300TBOIHYIO TPYOKY B KaXKIIyIO U3 paHee MPUTOTOBICHHBIX MPOOHPOK;
5) Habmonaiite oOecliBeUMBaHUE PACTBOPA B KaXKA0M MpoOupKe;
6) oOBsicHATE HAOIIOaeMBbIC SIBIICHHSI, HAITMCAB YPAaBHEHUS PEAKIMHA TTOYyUEHUs ITHJIICHA W3 CIHPTA H
ero Bzaumozeicteusi ¢ KMnOy4 u Bry (YO Nell);
7) cnemaifTe BBIBOJI O PEAKITMOHHON CITIOCOOHOCTH ATHIICHA.

No | Hazpanme | OnucaHue onbITa, pUCYHOK HaoOmronenus n | BeBog
/0 | OmbITa YpaBHEHUS
peakuuii
1. | lonyuen |B npoOUpKy HaJIWIN 1 i | B npobupke | B X0J1e




ue STUJIOBOTO CIIUPTa U OCTOPOXKHO [00aBbTE | HAUMHACTCS peaxkuuu
sTHieHa. | 6—9 M KOHIGHTPUPOBAHHOW CEPHOH | BBIACHATHCS Ta3 - | KOHIEHTPHPOB
KUCJIOTBl.  3aTéM  BChHINAJIM  HEMHOIO | STHJIEH. aHHasg CcepHas
IPOKAJIEHHOTO ecka (4TOGBI C2H5OHt'HZSO4 KHCJIOTA
MPeNOTBPATHTL  TONMKH OKWAKOCTH MPH | o1y a4 1,0, 3a0upaeT BOLy
KUIIEHUH). 3aKpbuld NpoOUpPKy HpOOKOH C U3 CIUpTa, B
ra300TBOAHON TpyOKOHM, 3akpenwiu ee B pe3yabTare
IITaTUBE " OCTOPOKHO Harpenu obpa3zyercs
COZIEPKUMOE ITPOOUPKH. ITUJIEH.
Takyro
CH,0H (aranc- pCaKno
g Ha3bIBAIOT — —
peaxius
JIeTUIpaTalny.
W3yuenue | B apyryto mnpobupky Hamuiu 2-3 wu | [Ipu npomyckanuu | B xoze
CBOHCTB | OpomHO# Boxbl. OmycTwiM Ta3o00TBOJHYIO | rasa yepe3 | peakLuu
STHIICHA. | TPYOKY MepBOi MpOOMPKH /10 JHA IPOOUPKH | OPOMHYIO BOJY, | IPOUCXOJINAT
c OpoMHOI BOJIOM W MpOITyCKaJld uepe3 He€ | MPOUCXOIUT OKHCIICHHE
BBIJICASIOIIUICS Ta3. oOecrBeUBaHHE STHIICHA
OpOMHOH BOJIBI. OpoMHOM
HeB0x (oo, H,C=CH, + Br, — | Bomoi o
CH,Br — CH,Br JIBOMHOH
CBSI3U.
B Tperpto mpobupky Hamumu 2-3 wu | [Ipu mpomyckanuu | B xoze
pa30aBICHHOTO pacTtBopa KMnQy,, | raza qyepes | peakuuu
MOOJAKHUCICHHOTO CEPHOM  KUCIOTOW, W | MOJKUCIEHHBIN MIPOUCXOIUT
IIPOITYCTHIIN YEpe3 HETO ra3. pactBop KMnO4, | okucnenue
MIPOUCXOTUT STHIICHA
H, 50, (xonm.
o0ecliBeurBaHMe HOJIKUCIIEHHBI
MO8 pactBopa KMnO4. | M pactBOpoM
5CyH4+12KMnOy4+ | mepmanranara
18H,S0,—10CO,+ | xanus.
T 6K2SO4+
+12MnS0O,4+28H,0

Broimensgromuecst ras
MOJIOKTJIH.

nepBoil  MpoOUpKU

OTHIIEH HA BO3yXe

TOPUT SAPKUM
CBCTAIIUMCS
IIJIAaMCHEM.
CHs; + 30, —
2C0O,+2H,0.

OTHIIEH TOpUT
SAPKUM
CBETSIINMCS
IUIAMEHEM, UTO
JTOKa3bIBaeT
HaJIuuue
KPaTHBIX
CBSA3EH.
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I, O (wrsso-
BRI cIHDT)

®opma npeaocTaBiIeHHs pe3yJbTaTa

Otuer o mpoaenanHoii paboTe, BEIBOJBI Ha KaXAbI OMBIT, 3alI0JHEHHAs! Ta0JIMIa, BBIBOJ IO BCEH
nabopaTopHol padbore

Kpurepuu onenuBanus:

«5» (OTIMYHO): BBICTABISETCS CTYIEHTY, €CIIM pacdyeTHas W rpaduyeckas 4acTH BBITIOIHEHBI B
MOJTHOM 00BeMe, pemieHre O(GOpMIICHO C COOJNIIOJICHHEM YCTaHOBJICHHBIX NPABWII; CTYJEHT CBOOOIHO
BJIaJICET TEOPETUUECKUM MaTepranoM, 0e30mH00YHO IPUMEHSET ero IPU PELICHUH 3a1a4.

«4» (XOpomo): BBICTABISAETCS CTYAEHTY, €CIIM TpH BBINOJHCHUU 33JaHUS  JOIMYIICHBI
HE3HAYHMTENbHbIC OIIMOKH, pelieHHe O()OpMICHO C COOJIIOACHUEM YCTAaHOBIICHHBIX IPABHJ; CTYACHT
CBOOOJTHO BJIaJICET TEOPETUIECKUM MaTepPHaIoM, 0€30IMO0YHO MPUMEHSET ero MPH PEIICHUH 33/1ay;

«3» (YIOBIETBOPUTEIHHO): BBICTABISIETCS CTYACHTY, €CIIM 33a[JaHUE BBHIOJHEHO C «TPyOBIMUY
omunOKaMu, pemeHne opopmiIeHo 6e3 COOIIIOICHHs YCTaHOBIICHHBIX MTPABHUIT,

«2» (HEeyIOBIETBOPUTEIHHO): BBICTABIIACTCS CTYACHTY, €CIIU paboTa HEe BBIIOIHEHA.

Tema 1.2 Yriesogopoasi

IIpakTnueckoe 3ansitue Ne 2. CocraBiieHHe HA3BaHUH YITIEBOAOPOAOB N0 (hopmyJiam u
Ha3BaHMAM. PelieHne pacuéTHbIX 3a1a4 Ha onpe/e/ieHue 00bEMa, KOJIMYeCTBA HCXOIHOTO BellecTBa

Lenp padoThI: TO3HAKOMUTH YYAINIUXCS C TPUBHAIBHBIMH HA3BAaHUSAMHU U PaAllMOHATHHOU
HOMEHKJIATYpOil TpeNeNbHBIX YIJIEBOJAOPOIOB; HaTh 0OIee MpeACTaBlIeHHe 00 OCHOBHBIX MPHHIIMIAX
(dhopMUpOBaHHS HA3BAaHUH OPraHWYECKUX COCJIMHECHUN MO MEXIYHAPOIHOW HOMEHKIIATYpPE; HAYIUTHCS
peliaTth 3aa4n Ha onpeaeneHrue 00bEMa ra3a U KOJTUIeCTBO HCXOAHOTO BEIIeCTBa;

BoinosiHeHHe padoThI cOCOOCTBYET (POPMUPOBAHUIO:

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06

MarepuanbHoe o0ecnieyeHme:

YyeOHast ayAuTopust 1Jis MPOBEACHUS JICKIIMOHHBIX, TA0OPATOPHBIX U MPAKTUYECKUX 3aHATHMA; IJIs
TPYIIOBBIX W WHAWBUIYAIBHBIX KOHCYJIBTAIH; IS TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM aTTECTAIIHH:
pabouee MecTo TpernojaBaress, padoune Mecta oOyuaromuxcs, gocka. Kommerorep: AMDAtlon (tm)ll
x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ mouutopl9”, npoekrop EPSONEH-
TW650, sxpan HacteHHbIit LumienEcoPicture - 1 mr.;

Muxkpockornr "Mukpomen-C-13"-1 1mr.YueOHO-MeTOAMYECKAsS JTOKYMEHTAIHS, JUJAKTHYCCKHEC
cpenctBa. Pabouee MecTo mpernoaaBaress: MepCOHaIbHBIA KOMIBIOTEp, paboune mMecTa 00ydaronuxcs,
JOCKa yueOHas1, yueOHas MeOeb.

3apanmue:

1. Ha3Batp opraHnyeckue COeTUHEHHUS 110 UX CTPYKTYPHBIM (OpMysiaM.

1.CH4 5. C10H22 8. C3H4
2. CeHus 6. CoH, 9. Ce¢Huo
3. C5H12 7. C4H6 10. Cnge
4. CoHg
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3amanmue:
1.Beruncnurte Maccy cnupra, KoTopasi oopasyeTcs npu rujaparauuu 96 nstuneHa.
2. Kakoii 00beM Bojoposa (H.y.) TOTYyYUTCS MPU B3aUMOJICHCTBUU 2 MOJIb METATUYECKOT0 HATPHUS C
92%-ubIM (110 Macce) pactBopoM 3taHosa B Boae (V = 80 mi, mioTHOCTh p = 0,8 r/™mi).
Ilopsi10K BBINOJTHEHHS PA0OTHI:
1.3anucarp TeMy U 11eJIb pabOTHI.
2. BeIoMHUTE 3a7aHusI U CACTIATh BBIBOJIBI IO paboTe.

1. Ha3Barp opraHmyeckue COCIUHEHHS IO MX CTPYKTYPHBIM (OpPMYyJIaM M pacCTaBUTh HEJOCTAIOIINE
aTOMBI BOZOPOA.
Hazoure coenunenusi, HopmMyIibl KOTOPBIX:

a) CHz — CH, — CH — CH3 r) CHg — CH — CH, — CH, — CH;y
CH, | CH, ! CH,
6) CHs — CH — CH — CH, — CH3 1) CHg — CH — CH, — CH — CH
(|3H3 (|32H5 éHgCHg |
CH3CH3CHs
B) CHy —lc —|CH —CH;, e)l CH; — C — CH, — CHg

|
CH4CH3

3. I1o Ha3BaHUIO OPraHUYECKUX COEAMHEHUN COCTaBUTh CTPYKTYpPHBIE (POPMYIIBL:

1) 2 - metuin- OyraH

2) 1,2,3- Tpu- METHII- IIUKIIONPOTIaH

3) 2,3- qu- METHII- IEHTaH

4) 2,4,6 - Tpu —MeTHJI- OKTaH

Bonpocs! 1u1s1 3alMThI K IPaKTHYeCKOoil padore Ne2.

1.Kakue oprannueckue COeIMHEHUs Ha3bIBAIOTCS YTIIEBOI0OpOaaMu?

2.Kakue yrieBo1opo/ibl Ha3bIBAIOTCS HENPEETbHBIMU?

3. Ha3zoBure nepBbie MSITh NPEACTABUTENCH TOMOJIIOTUYECKOTO PsiJia HEMPEIEIbHBIX YIIIEBOAOPOI0B
ucxos u3 oouieit Gopmysbl.

4. Kakue yriieBog0pOoAbl Ha3bIBAKOTCS MPEACIbHBIMU?

5. Kak naércs Ha3BaHUE HEMPEEIBHBIM YIIIEBOAOpPOAaM?

6. B 4ém cxoncTBO U pazinure NpeaebHbIX U HEMPEIEebHbBIX YIIIeBOJ0POI0B?

Paccka3aThb O TOMOJIOTHUECKOM psijie MpPEeNbHBIX YIIEBOJOPOJAOB. YKa3zaTh 0Oyt (Gopmyiy
MpeiebHBIX (AJTKAHOB) YTIIEBOIOPOIOB.

7. Paccka3zaTh 0 TOMOJIOTUYECKOM Dsijie HeNpeAeIbHBIX YIIIEBOJIOPOIOB. YKa3aTh o0IIyi0 (GopMyTy
HeMnpeeNbHBIX YTIEBOI0POIOB.

8. .Kakue BemectBa Ha3zbIBatoTca romosioramu? IIpusectu npumep.

9. Yto Takoe paaukanbl?

10. Kakue BuIbI H30MEPHUH CYLLIECTBYIOT Y HEMPEIEIBHBIX YIIIEBOJOPOI0B?
1. BeruucnauTe Maccy cnupra, KOTopast o0pa3yercs mpu ruAparanun 112 i
STHJICHA.
Peakmus ruaparanmst atrnena (atena): C2H4 + H20 = C2HS50OH (xaranuzarop: H+) V(C2H4) =112 1 n
(C2H4) = 112/22,4 = 5 mons M(C2H50H) = 12*2 + 6 + 16 = 46 r/mons KonnuectBo oOpa3yromerocs
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JTaHojJa SKBUMOJISIPHO BcTynmaemMoMy B peakuuio stuneHy n(C2H50H) = n (C2H4) = 5 mons
m(C2H50H)=n*M = 5*46 = 230 r OtBeTt: 230 T

2. Kakoii 00beM Bosiopo/ia (H.y.) MOJTYyYUTCS TTPU B3aUMOJICUCTBUU 2 MOJIb

MeTaJUIM4ecKoro HaTpus ¢ 96%-HbIM (110 Macce) pactBopoMm 3tanona B Bojae (V = 100

MJI, TNIOTHOCTH p = 0,8 1/™M).

Pewenue:

m(pactBopa) =V X p

m (pactBopa) = 100 Mt x 0,8 /Mt =80T

m(C2H50H) = (m (pactBopa) x W) : 100% =801 x 0,96 =76,8 r

v(C2H50H) = m(C2H50H) / M(C2H50H) = 76,84 r : 46 r/monb = 1,67 Monb

[TockonbKy 3a7JaHHOE KOJIMYECTBO HATPUSI COCTABIISIIO 2 MOJIb, HATPHUI MPUCYTCTBYET B U30OBITKE.
[TosToMy 00BEM BBIAETICHHOTO BOJAOPOAA OYAET ONPENeNATHCS KOJTMIECTBOM 3TaHOJIA:

vl(H2) =1/2 v(C2H50H) = 1/2 x 1,67 monb = 0,835 mo1b

V1(H2) =v1(H2) x VM = 0,835 monb x 22,4 n/monb = 18,7

Boga, coneprkaiasicsi B pacTBOpe CUpTa, TOKE pearupyeT ¢ HaTPUEM C BBIJCICHUEM BOJOPOA.
m(H20) = (m(pactBopa) x W) : 100% =80rx 0,04 =32

n(H20) = m(H20)/M(H20) = 3,2 r : 18 r/monb = 0,178 Moib

KonnyecTBo HaTpus, ocTaBmieecss HEM3PACXOJOBAHHBIM TTOCIIE PEAKLIUHU C TAHOJIOM, COCTABHT:
v(Na, octaTok) = 2 Mob - 1,67 monb = 0,33 Mob

Takum 00pa3oM, ¥ MO CpaBHEHHIO C 3aJaHHBIM KojudecTBoM Bojbl (0,178 Moinb) HaTpwii Bce paBHO
OKa3bIBaeTCs B U30OBITKE.

Haiinem xommaecTBO M 00b€M BOJOPOA, BBIISIUBIIETOCS IO PEAKIIUU:

v 2(H2) =1/2 v(H20) = 1/2 x 0,178 moab = 0,089 mMounb

V2(H2) =v 2(H2) x VM = 0,089 monb x 22,4 n/monb = 1,99 n

O6mwuit 06vem Bogopona: V(H2) = V1(H2) + V2(H2) = 18,7 i+ 1,99 1 = 20,69 n

Otset: V(H2) =20,69 7.

Ilopsinok BbINOJHEHHS padOThI:

1.3anucath TemMy U 1eib paboThI.

2.B kpatkoii hopMe U3I0KUTh TEOPETHUECKUI MaTepual 1o padore.
3. BBIOMHUTS 3aJ1aHMs U ClIeNIaTh BBIBOJIBI IO padoTe.

Tab6muna 1
I'omonornueckuii psax anKkaHoOB
®opmyna CrpykrypHas popmyna Temneparypa HasBanue @®opMyiia 1 Ha3BaHUE
cocTaBa JIMHENHBIX MOJIEKYII KUIIEHUS YIII€BOAOPOAA panukana
la3zvl
CH4 CH4 - 161,60 MeTad — CHs3, metum;
C, Hg CH; — CHj - 88,6 Tan — CH, — CHj, o1
C3 Hg CH3 — CH, — CHj 42,1° TIpoTaH - CH_Z - CHz —CHs,
PO
C4H10 CH3— CH2 — CH2 — CH3 — 0,50 6}@@
JKuokocmu
CsHypo gge’ - CHz = CHz = CHz - +36,1° NIEHTaH
3
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https://t.mail.ru/redir/AADO-AERFIO_3v-BuiuRo2-Jov_0bts7NA47OJkEUm2ovhXta4eIOiz-V1U_Rwl39MpfQ9Dsy4ZqPU1XLTiYoSQRTe0OMApxvkZ-D6dCQdyokylkg4cQNEK_NBUt5U8TVnab-qaQn0ozkP8XBhuPqRAKLH4hka6qdqWk4wTPvVO46uyi3tP3HEyXAwAAr8HCwSQ0qEgZwBlr2Fd-p-wChgR38dOqsQ2mW1V3zz7NAW0SI4NCg31OzIlPLbnuEK2oIivZeLyeLNU5zDfD-TABCIIub9LUoJTt_IYqjA573BSM_aaBOfhSUEAyItw_zGyAPUYdSpb2fhLJrDvX8mqaq5jDnSxrjulh93kuFxaiDv_ckT1v8q76iYu9rDAGhWknK8_YEt9pJPP0Q4CgW39X8r3mwN0tzKCJOeQxACHx8LOACXfx6YcLRvbNCQ4GdaOV1A5uN0FjuuvbWwadiGJiZR0XSPv6i1pmzs1TgUQQxjDTIJ-V-NPsbrDXVv2gx4UPP1R_uzm4yEzIb_0d85DFYvvKpU8WVXFhfjYs9xhIaYrIJXpBAH38IWnNQu4096rd0zkyib6C2PZDakzJhQ8KXpiWzI4EJrbpJy9BxVjSgTh8KFii82OCVLjfW1maqPoKIlP1UwS_nDjIsNg9W8_ppoWq2KsQIDaEtZpGjwx2LbRHqflK7X9VTuhM4RWwTSJhU-ZFn9v4hJOYdKq1FVgAZmHNh6euuVFhRp4v9oz9Ra1QaUXqS6g6vC8FvgzfxTN5bB6ArjnJVZYdooGHMNqM1Yf3HUlfadmwI0IdmKvA_NilLRfhyAGn1KlreX0tzJP1MtLCx_y9_bUKhJGwfslvIkrb_MhzxJS3kqAQWygRCdboUYktbrnCiRoRKISX_bxPR8haijAe-kPNevp4HpCX7gILVV3cxek2uxQ07ZjfC6b_0pksDpzHim3h2lbh-0tm6dTvp6Gw4faCS1TZewOL21d8WEDY_hB8fBjVVfH6DjiAvmEitNg12uK3G_LsHcYYZlP28WUC30F1Xo_Mmr0jeTam7FbnBT95psqIm3XaeMyX5QaQMR863zg8aM9NyRTVWopKDUbfZcAPgvmCkvndfmU5lkz47XPOSENxDh5JLM4_45LMRqtPh6zcmx0E-nuvFw2tKKVBDcWEisTYDfwt-1Sf4USJjYwjY6Ccfh7cFedXvGs7Li3sABHP6vK7gjmSUmj9fl--epzW4CkbztDrxqXCJnsjXSAC82mCEMUoiSc_NcOaUhI0OVhVXzw6hiLArudT8B1hTqaIOqiWr82bp3MIAjVgWkcuEwgNjc-RrX1lyy5rKfUiXxsMtZAAaVbILE93CAkcFyRbRynDgHXuekkvroqBSCbj5QUg4y6sxHqb6PZhAyzu8CPBKCYdhJNnmled0SRMKYuEGYEaMw:2Vtzqw5FcCD
https://t.mail.ru/redir/AADO-AERFIO_3v-BuiuRo2-Jov_0bts7NA47OJkEUm2ovhXta4eIOiz-V1U_Rwl39MpfQ9Dsy4ZqPU1XLTiYoSQRTe0OMApxvkZ-D6dCQdyokylkg4cQNEK_NBUt5U8TVnab-qaQn0ozkP8XBhuPqRAKLH4hka6qdqWk4wTPvVO46uyi3tP3HEyXAwAAr8HCwSQ0qEgZwBlr2Fd-p-wChgR38dOqsQ2mW1V3zz7NAW0SI4NCg31OzIlPLbnuEK2oIivZeLyeLNU5zDfD-TABCIIub9LUoJTt_IYqjA573BSM_aaBOfhSUEAyItw_zGyAPUYdSpb2fhLJrDvX8mqaq5jDnSxrjulh93kuFxaiDv_ckT1v8q76iYu9rDAGhWknK8_YEt9pJPP0Q4CgW39X8r3mwN0tzKCJOeQxACHx8LOACXfx6YcLRvbNCQ4GdaOV1A5uN0FjuuvbWwadiGJiZR0XSPv6i1pmzs1TgUQQxjDTIJ-V-NPsbrDXVv2gx4UPP1R_uzm4yEzIb_0d85DFYvvKpU8WVXFhfjYs9xhIaYrIJXpBAH38IWnNQu4096rd0zkyib6C2PZDakzJhQ8KXpiWzI4EJrbpJy9BxVjSgTh8KFii82OCVLjfW1maqPoKIlP1UwS_nDjIsNg9W8_ppoWq2KsQIDaEtZpGjwx2LbRHqflK7X9VTuhM4RWwTSJhU-ZFn9v4hJOYdKq1FVgAZmHNh6euuVFhRp4v9oz9Ra1QaUXqS6g6vC8FvgzfxTN5bB6ArjnJVZYdooGHMNqM1Yf3HUlfadmwI0IdmKvA_NilLRfhyAGn1KlreX0tzJP1MtLCx_y9_bUKhJGwfslvIkrb_MhzxJS3kqAQWygRCdboUYktbrnCiRoRKISX_bxPR8haijAe-kPNevp4HpCX7gILVV3cxek2uxQ07ZjfC6b_0pksDpzHim3h2lbh-0tm6dTvp6Gw4faCS1TZewOL21d8WEDY_hB8fBjVVfH6DjiAvmEitNg12uK3G_LsHcYYZlP28WUC30F1Xo_Mmr0jeTam7FbnBT95psqIm3XaeMyX5QaQMR863zg8aM9NyRTVWopKDUbfZcAPgvmCkvndfmU5lkz47XPOSENxDh5JLM4_45LMRqtPh6zcmx0E-nuvFw2tKKVBDcWEisTYDfwt-1Sf4USJjYwjY6Ccfh7cFedXvGs7Li3sABHP6vK7gjmSUmj9fl--epzW4CkbztDrxqXCJnsjXSAC82mCEMUoiSc_NcOaUhI0OVhVXzw6hiLArudT8B1hTqaIOqiWr82bp3MIAjVgWkcuEwgNjc-RrX1lyy5rKfUiXxsMtZAAaVbILE93CAkcFyRbRynDgHXuekkvroqBSCbj5QUg4y6sxHqb6PZhAyzu8CPBKCYdhJNnmled0SRMKYuEGYEaMw:2Vtzqw5FcCD

Cs Hus CHs — (CHy)s— CHs + 68,7° reKcaH
C7 His CHs — (CH)s— CHs +98,5° rentag
Cg Hig CH; — (CH)s— CH3 +125,6° OKTaH
Co Hyo CH; — (CH)7— CHs +150,7° HOHAH
CiwoHz»  |CHs—(CHp)s— CHs +174,0° JeKaH
Tomonoeu — 31O OPraHru4€CKrUC BCIICCTBA, MOJICKYJIBI KOTOPBIX OTIMYAKOTCA Ha OIJHY HIIH

HecKkobKO rpymi — CHy— , Ha3bIBaEMYIO 20M0102UUeCKOU PA3HOCIbIO.
B mpocrtpaHcTBE yriepoaHbIE I MOJEKYJA MPEIebHBIX YIIIEBOJIOPOJIOB IPEACTABISIOT
o 0 !
JIOMaHYI0 JIMHUIO, YTOJI MEX 1y HampaBieHusmMu cszeid — 109° 28.

CucremaTuueckasi HOMEHKJIaTypa ajJKaHOB

1. Jlns cocTaBieHMsI Ha3BaHWM INPEAEIbHBIX YIVIEBOAOPOJOB JMHEHMHON CTPYKTYpBl K KOPHIO
YHUCIINTENBHOTO, YKa3bIBAIOIIEr0 Ha YUCIIO aTOMOB yIJIepoJa B MOJIeKyJe, fo0asisercs cydhukc — aH, a
nepes Ha3BaHueM craBuTcs OykBa «H», ykaspiBarolas Ha JMHEHHOE CTPOEHUE MOJIEKYJIbI (Talum. 1).

2. JInst cocTaBieHMs] Ha3BaHUS YIJI€BOJOPOIOB PA3BETBIEHHOTO CTPOEHUS IOJIb3YIOTCS MPAaBUIOM
HOMEHKJIATYpPBI:

a) IPUHUMAIOT, YTO aTOMBI BOJIOPO/1a 3aMEILEHB] HA pa3JInyHble pauKajbl (OOKOBbIE BETBH).

Paouxan — 310 yacTh MOJIEKYJIBI YIIIEBOIOPO/IA, CAMOCTOSTENBHO HECylLecTBYoIas (Tadu. 1);

0) BBIOMpAIOT CaMyl0 JJIMHHYIO YIJIEPOAHYIO IIETIOUKY, M aTOMBI YIJiiepoja B HEW HyMepyloT,
HauMHas ¢ TOW CTOPOHBI, I/1€ OJIMKE PA3BETBICHUE;

B) Ha3bIBAlOT paJuKajbl, BIEPEaN YKas3biBas LUGPOH HOMEpP YIJIEPOJHOTO aTOMa IEMOYKH, K
KOTOPOMY 3TOT paJuKaj PUCOEINHEH;

') 3aT€M Ha3bIBAlOT IVIABHYIO YIJIEPOAHYIO LEMb 110 YKUCIY IPOHYMEPOBAHHBIX aTOMOB yIJiepoja ¢
OKOHYaHHUEM, COOTBETCTBYIOIIMM JaHHOMY KJlaccy.

Ilpumepni.

1) CH3 — CH2 — CH2 — CH3 H— 6YTaH;

1 2 3 4
2) CHs — GH — GH — CHs

CH3CH3
2, 3 — numeTui-0yTaH;

3) 1 2 3

CHz - CH - CH3
<€——naBHaA vineponHan

/EOKOBaH BETKa
CHs

2 — METHJI-TIPOTIaH;

4) fH3
5 4 3 2 1
CH;-CH,-C — CH-CHs
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|
CH3CH3
2, 3, 3 — TPUMETHUII-TICHTAH.

Buinonnume 3adanue.
HazoBure BeecTBo Mo CUCTEMATUYECKOM HOMEHKIIATYPE:
CH3 —lCH - CH2|_ CH - CH3

CH3 CHZ - CH3

(I)opMa NnpeacraBjJacHusd pedyjabTara:
BrmonnenHbIe YIIpaKHCHU.

Kpurepun ouneHuBaHmsi:

«5» (OTJIIMYHO): BBICTABISETCS CTYIEHTY, €CIM pacueTHas U rpaduueckas 4acTU BbIIOJHEHBI B
IIOJJHOM 00BeMe, pelieHre O(hOpMIIEHO C COOJIFOJICHHEM YCTAHOBJIEHHBIX NPaBWII; CTYJEHT CBOOOIHO
BJIJICET TEOPETUIECKUM MaTepHAIOM, 0€30IIMO0YHO TPUMEHSIET €T0 MPH PELICHUH 3a1ad.

«4» (XOpoIlO): BBICTABIAETCS CTYAEHTY, €CJIM IpU BBIIOJHEHUU 3aJaHUs  JIOMYILEHBI
HE3HAYUTENIbHBIE OIMOKH, pelieHne o(GopMICHO C COONIOJEHUEM YCTAHOBIIEHHBIX IPABHI; CTYIEHT
CBOOO/JHO BJIaJ€ET TEOPETUUECKUM MaTepHaIoM, 0€30IMO0YHO MPUMEHSET €ro MpU PEeLIeHUH 3a1ay;

«3» (YIOOBIETBOPUTEIbHO): BBICTABISAETCS CTYACHTY, €CIM 3a/JaHHUE BBINOJIHEHO C «TPyOBIMI»
omnOKaMu, pereHre opopmiIeHO 06e3 CoOJII0ICHHS YCTaHOBICHHBIX ITPABUIT,

«2» (HEyIOBJIETBOPUTEIBHO): BBICTABISETCS CTYACHTY, €CIM padoTa HE BBIIIOJIHEHA.

Tema 1.2 YrieBogopoasi

IIpakTnueckoe 3ansitue Ne 3. Pemienne neno4yexk npeBpamieHnii Ha reHeTHYECKYH0 CBSI3b
MEKIY KJIACCaMHM YIJIeBOAOPOAOB. PemieHue pacyeTHbIX 32/1a4 110 YPABHEHUSIM PeaKIuii ¢
y4acTHeM YIJieBOJOpPO/IOB.

Lenap padoThI: TO3HAKOMUTH YYAINIUXCS C TPUBHAIBHBIMH HA3BAaHUSAMHU U PaAllMOHATHHOU
HOMEHKJIATYpOil HEeTIpeAeNbHBIX YIIIEBOJOPOIOB; AaTh 00Iee MpeACTaBlIeHne 00 OCHOBHBIX MPUHIIUIAX
(dbopMUpOBaHHS HA3BAaHUH OPTaHWYCCKUX COCAMHECHUU IO MEXKIYHAPOJIHOW HOMEHKJIATYPE;, HAYYIHUTHCS
peliaTh 3aa4u Ha onpeeneHne 00bEMa ra3a U KOTUIeCTBO MCXOAHOTO BEIIECTBA.

BoinosiHeHHe padoThl cocoOCTBYET GOPMUPOBAHUIO:

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06

MarepuanbHoe o0ecnieyeHmne:

YyeOHast ayAuTopust i MPOBEACHUS JICKIIMOHHBIX, TA0OPATOPHBIX U MPAKTUYECKUX 3aHATHMA; AJIs
TPYNIOBBIX W WHAWBUIYAIBHBIX KOHCYJIbTAIM; IS TEKYIIETO KOHTPOJIS ¥ TIPOMEKYTOYHOM aTTECTAIUH:
pabouee MecTo TpemnojaBaress, padoune Mecta oOyuaromuxcs, gocka. Kommerorep: AMDAtlon (tm)ll
x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ mouutopl9”, mpoektop EPSONEH-
TW650, sxpan HacteHHbIit LumienEcoPicture - 1 mr.;

Muxkpockornr "Mukpomen-C-13"-1 1mr.YueOHO-MeTOAMYECKAsS JTIOKYMEHTAIHS, JUJAKTHYCCKHEC
cpenctBa. Pabouee MecTo mpernoaaBaress: MepCcOHaIbHBIA KOMIBIOTEp, pabodne mMecTta 00ydaronuxcs,
JOCKa yueOHas1, yueOHas MeOerb.

3ananue Nel
1. HanummTe ypaBHEHHUs peaklMi, C MOMOLIbI0 KOTOPBIX MOXXHO OCYIIECTBUTH IIPEBPAIICHHUS.
HazoBute nosyyuBiinecs: BemecTBa. Y KaXKUTE YCIOBUA MPOTEKAHUS PEAKIIHIMA.
1. C— CH4—C2H6—C2H4—C2H2——>C6H6—C6H5CI
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2.CaCO3 — Ca0O — CaC2 — C2H2— tpumepusanus, C(akt) X
3.CH4 C3H8 C3H7ClI X CO2.
4. OTaH— 3TEeH— 3TUH—OCH30IL.
5. C3H8—C3H6—C3H7CI—-C6H14—C6H12—C6H6 — C6HS5Br.
6. AleTuiieH — — 3THJICH — 3TaHOJ — YKCYCHBIN allbACTHI — YKCYCHAsl KUCIIOTA.
7. C— CH4—C2H2— C6H6 — C2H5 Br —C6HS5 OH
8. CH4 — C2H2 — CH3-CH=0 — CH3-COOH—3TuioBsIi 3pup YKCyCHO! KHCIOTHI
!
C2H50H
9. CH4 —» C2H2 — C2H4— C2H50H — CH3-CH=0 — CH3-COOH
10. CaC2 — C2H2 — C2H4 — C2H5CI — C2H50H — CH3-CH=0— CH3-COOH
!
C2H50H
11. CH4 — CO2 — C6H1206 — (C6H1005)n

3amanme Ne2.
W3 mpennioskeHHBIX BEIIECTB cocTaBbTe 2 renernueckux psana: C2H2, C3H8, C2H4, C2H6, C4H10,
CH3-CH=CH2, C6H6, C9H12, CH4,C2H5COOH, C3H4,C2H50-OCCH3,C2H5-0OH.
Bormpocs! u1st 3akperiieHns TeOpeTHUYeCKOro MaTepuana K MpakTHUeCKOMY 3aHSITHIO:
1./la¥iTe onpenencHUs MOHATUI: «T€HETUYECKAS CBA3hY, «KTCHETUUECKHUH PSIJT BEIISCTBY.
2.B 4yem BeIpakaeTcsi FTeHETUYECKas CBSI3b MEXKY YIJIEBOI0OpOIaMu?
3. [lepeunciure Ha3BaHUS PEAKIMi, KOTOPBIC BBl 3AIMCHIBAIIN ITPH BBITIOJHCHUH 3a1aHHH.
4.Kaxkas rpyrima BemecTB JISKUT B OCHOBE OOJILITMHCTBA T€HETHYSCKUX IICTIOYCK?

3aganue Ne3
Breramrcnure Maccy cimpTa, KOTopast 00pa3yercs pu ruparanuu 96 i sTuieHa.

3ananue Ned
Kakoii 06beM Bogopona (H.y.) TOTYyYUTCS IPU B3aUMOJIEHCTBUU 2 MOJIb METAJUIMYECKOTO HaTpus ¢ 92%-
HBIM (10 Macce) pacTBopoM dTaHosia B Boje (V = 80 mi, mmotHOCTH p = 0,8 T/MI).

Ilopsinok BbINOJHEHHS PadOTHI:

1.3anucath TeMy U 1eib paboThI.

2.B kpatkoii (hopMe U3I0KUTh TEOPETHUECKUN MaTepual 1o padore.
3. BBINOMHUTS 3aJJaHMsI U ClIeNNaTh BBIBOJKI 110 paboTe.

®opma mpeacTaBJieHus pe3yJbTara:
BrmosHeHHBIE YIIPpAXKHCHHUA U 3a1a41

Kpurepun onenuBanus:

«5» (OTAMYHO): BBICTABISETCS CTYIEHTY, €CIM pacdeTHas W rpaduveckas 4acTH BBITIOJTHEHBI B
MOJTHOM 00BeMe, pelmieHre O(OpPMIIEHO C COOJIIOJICHHEM YCTAHOBJICHHBIX MPABWII; CTYAEHT CBOOOIHO
BJIQJICET TEOPETUICCKIM MaTepHAIIOM, 0€30IIMO0YHO TIPUMEHSIET €T0 MPH PEIICHUH 3a1ad.

«4» (XOpoIlo): BBICTABISAETCS CTYAEHTY, €CIIM TpPHU BBINOJHEHUH 33JaHUS  JOMYLICHBI
HE3HAYNTENbHBIC OIIMOKH, penieHne o(GOopMIIEHO C COOJIOJCHHWEM YCTAHOBJICEHHBIX IPABWII;, CTYICHT
CBOOOJTHO BJIaJI€eT TEOPETUUECKUM MaTepHaioM, 0€30INO0YHO MPUMEHSET ero MPH PELIeHUH 3aay;

«3» (yIOBIETBOPUTEIHHO): BBICTABISIETCS CTYACHTY, €CIIM 33aJaHUE BBHIOJHEHO C «TPyOBIMU»
omunOKkaMu, pemeHre opopmiIeHo 6e3 CoOIII0ICHHS YCTaHOBICHHBIX MTPABUIT,

«2» (HEeyIOBIETBOPUTEIHHO): BBICTABIACTCS CTYACHTY, €CII paboTa HEe BBHIIIOIHEHA.
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Tema 1.3 Kuciopoacoaep:xaiue opranndecke coeMHeHUst

IIpakTnueckoe 3ansitue Ne4. KauecTBeHHbIE peakiii 0JTHOATOMHBIX, MHOT0ATOMHBIX CIIMPTOB,
YKCYCHOM KMCJIOTBI

Heap padorbl: HayunThcs mpoBOAUTH KaueCTBEHHBIE PEAKIIMM HA OJHOATOMHBIE, MHOTOATOMHBIE
CIUPTHI

BbinosiHeHne padoThl cnoco0cTBYET (POPMUPOBAHUIO!

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06

MarepuajibHoe o0ecnieyeHue:

VYueOHas ayAuTOpUs Ui MPOBEACHHS JIGKIIMOHHBIX, JTa00PAaTOPHBIX U MPAKTHYECKUX 3aHATUHN; IS
IPYMIOBBIX U MHAUBUAYAIbHBIX KOHCYJIBTAIMI; 111 TEKYILIETO KOHTPOJIS U IPOMEKYTOUHOM aTTECTAIIUH:
pabouee MecTo mpernonaBaTens, pabouume mecra oOydaromuxcs, nocka.llomerienue miasi mpoBeneHHS
1ab0paTOPHBIX, NPAKTHYECKUX paboT; MO TPYNNOBBIX M WHAMUBUAYAIbHBIX KOHCYJIbTALMA, JUIS
TEKYIIET0 KOHTPOJS M MPOMEXKYTOYHOH arTrecTanuu: pabouee MECTO IperoaaBarels, padoune mecra
oOyuaromuxcs, 1ocka. Mebenb 1abopaTopHasi, mKad BHITSKHONM ¢ MOIKOM —1 WIT, IITaTUB, peaKIMOHHAS
npoOupKa, OOBIKHOBEHHAs MPOOMpPKA, Ta300TBOAHAs TpPyOKa, DIIEKTPOHATrPEBATENBHBI MPHOOp WU
CIUPTOBKA, STHJIOBBIM WM JIOOOH Jpyroil CHupT, KOHIIEHTPUPOBAHHAS CEpHAs KHUCIIOTAa, PacTBOP
nepmanranata kanust KMnO4, O6pomHass wiu uoaHas Boja (2—-3 KamiM CIUPTOBONM HACTOMKH HoJa
OpuanTh K 1-2 M1 Boasl), auctuuiupoBanHas.Peaktussl: C3Hs(OH)3, C,HsOH, 5-10 % p-p NaOH; 10
% p-p CuSOy, 5% BomusIt p-p KMNO,, 5% p-p K2Cr,07, 10% p-p H2SO,, xorm. H,SO,4, CH3;COONa TB.

Ob6opynoBanue: NPpoOUPKH, CIIUPTOBKA, JIEPKaTENb JIJIsl MPOOUPOK, CIIUPAIlb U3 METHOW MTPOBOJIOKH,
IIMATEINb JJIS1 CYXHUX BEUIECTB.

3aganue:
1. BcnoMHUTH NpaBuiia 1Mo TEXHUKE 0e30MaCHOCTH MTPU MPOBEAEHUH Ja00paTOPHBIX PadOT.
2. [IpounTaTh HHCTPYKIIHIO IO MIPOBEACHUIO OIBITOB.
3. IIpuroToBUTH HEOOXOAUMYIO XUMUUECKYIO ITOCYAY U 000pyI0OBaHHE AJIs IPOBEIECHUS OIBITOB.
4. TIpoBecTu OMBITHI.
5. OpopmMuTh 1a6OPaTOPHYIO pabOTY.
6. 3anonHUTE TAOIUILY
ITopsinok BbINoJIHEeHUs padoThI:
1 TIpoBenuTe 1abopaTOpPHBIE OMBITHI COTJIACHO MHCTPYKIIHH;
2 3anuuIMTe YpaBHEHUS peakifil B MOJEKYIIPHOM, HOHHOM U KPaTKOM HOHHOM BHJIE B TETPA/lb;
3 Cnenaiite BBIBOJI O MPOJIETAaHHOM paboTe

OmnbrtNel: KauecTBeHHBIE peakIIMKU IPEIEIbHBIX OJHOATOMHBIX CIIHPTOB
1.1. Oxucnenue 3TaHoNa B IPUCYTCTBUE MEJHOTO KaTaIN3aToOpA.

Haneiite B mpobupky 0,5 ma stunoBoro crnuprta. CHIBHO pacKaluTe CHHPaTb W3 METHOM
MIPOBOJIOKH B IJIAMEHU CIIMPTOBKH, Jeprka e€ epKaTeseM, U OIyCTUTe MpoOUpKy co ciiupToM. [IpoBect
3Ty omepaluio HecKoiabKo pas. [loHtoxaiite, Hanpaiss K cebe pykoil Belnenstonuecs napel. Mx 3amax
HallOMUHAET 3amax IMpesblX sI0J0K. DTO 3amax YKCYCHOro ajbjaeruaa. UTo mpoHu3oLuI0 ¢ MEeAbio B
cnupTe? 3anuIunTe ypaBHEHUS IPOUCXOIAIINX PEAKIUH.

1.2. Oxucienne 3TUI0BOrO CIUPTA IEPMAHTaHATOM KajIusl.

B mpoOupky HanmuBaroT 1 — 2 MJI 3TWJIOBOTO CHHpTa, MPUOABISIOT | MJI BOJHOTO pacTBopa
NepMaHraHaTa Kajus ¥ HarpeBaloT B C1a0OM IJIaMEHU CIHUPTOBKH. [IpU OKMCIIEHHH 3THJIOBOTO CIUpTA
o0OpasyeTcsi YKCYCHBIN aibJeru]l (JETKOKHUIIAIIAs KUIKOCTh C 3allaxoM TPeJbIX sS0JI0OK), a MepMaHraHaT
oOeciBeunBacTCs U BbINaaeT Oyphiid ocanok okcuaa Mapranna (1V).

1.3. Oxucnenue stanona quxpomarom kanus (EP).
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B npo6upky nmomecture 0,5 mia stanona, 0,5 mu 5% pactBopa quxpomMaTa Kanus U 5-6 Karuienb
10% pactBOpa cepHOi KuchnOThl. Clerka Harpeire pacTBOp HaJA IUIAMEHEM CIMPTOBKM 10 Hayala
u3MeHeHHs 1Bera. OmIymaeTcs XapakTepHBIA 3amax yKCYCHOTO albJeruja (3amax MpembiX sS0JI0K).
Crenaiite BBIBOJ O BOCCTAHOBHUTEJIBHBIX CBOWCTBAX CIHMPTOB. 3alUIIMTE YPAaBHEHHUE MPOUCXOIAILECH
peaxkuuu.

1.4. TTony4yeHne yKCyCHOATHIIOBOTO 3pupa.

Haneiite B mpoOupky | M1 3TaHOIa U OCTOPOKHO TAKOH ke 00beM KOHLIEHTPHUPOBAHHON CEPHOI
KUCHOTHI. [IpnbaBbTe HEMHOTO CYXOro aleTara HaTpHusl, CIerka HarpenTe NpoOUPKY U MOHIOXalTe
oOpa3oBagiieecs BemecTBo. Hanmummre ypaBHEeHHE PEaKIHH.

Omnpit Ne 2. KadecTBeHHBIE pEakIii HA MHOTOATOMHBIEC CITUPTHI
O6pazosanue rimneparamenu(1l).
Metonuka. B npobupky HanuBaroT 0,5m11 2%-Horo pactBopa cynbhara menu u 2 mi 10 %
pactBopa ruapokcuna Harpus. K o0pa3oBaBiieMycst 0caaKy roiy-00ro mBera MpuInBatoT TIUICPHH |
CMECh BCTPSXUBAIOT. 3aIUIINTE YPABHCHUE IPOUCXOSIICH PEAKITHH.

[Topsnok BeimoaHenus | Habmronenus YpaBHEHUS XUMUUYECKHUX PeaKIiuidi. BeIBOIBI
OIIBITA

Ompit 3. KauecTBeHHas peakiysi Ha YKCYCHYIO KUCIOTY

VYKcycHas KHCJIOTa OKa3bIBaeT OAaKTEpUIIMIHOE U OakTeprocTaTnueckoe aeiicteue. Hampumep, 3%
pPacTBOp YKCYCHOM KHCIIOTBI yOUBAET MalOuKH OpromHoro Tuda, 4% pacTBOp — KUIIECYHYIO TAJIOUKY.
Oco0eHHO aKTHBHA YKCYCHasl KUCJIOTA MO0 OTHOIIEHHIO K CTA(MIOKOKKAM, CITY>KallliM TPUIMHON
MUIIEBbIX OTPABICHHM.

[Ipu B3auMoIeNiCTBUN YKCYCHOW KHCIIOTHI C COJISIMM JKeJe3a MOsBIsSeTCs] KpacHO-0ypoe
okpamuBanue. Ha 3Toii peakiiuu B caHUTapHON MPaKTUKE OCHOBAHO ONpEeIeHNE YKCYCHON KUCIOTHI B
BO31yX€ IMPOMBIIIJICHHBIX HOMCHIGHI/I?I.

B npoGupke ¢ 3-4 M1 BOJBI pacCTBOPUTE LIETIOTKY HATPUEBOM COJIM YKCYCHOM KUCIIOTHI U IpUJIEiiTe
HECKOJIbKO Karenb pactBopa xjopuja xxenesa (I1I). [Tossnsercs kpacHoe okpalivBaHue pacTBOpa
BcJieIcTBHE 00pa30BaHUs paCTBOPUMOM KOMIIJIEKCHOM COJIM — XJIOPUAa OCHOBHOTO TeKcaalieraTa Kejes3a
(I1D). TIpu KUMSAYEHUH TPOUCXOTUT THIPOJIN3 KOMIUIEKCHON COM (YIPOIIEHHO — alleTara )ejes3a) u
o0Opa3oBaHM€e XJIONBEB OYpOro IBETa.

3CH3COONa + FeCI3 — (CH3 COO)3Fe + 3NaCl

arerarxenesa (I11)

(CH3 COO)3Fe + H20 — (CH3 COO)2FeOH | + CH3 COOH

OCHOBHOM ameTaT kenes3a

CrenaiiTe BBIBOJ 0 XUMHUUECKUX CBOMCTBAX MHOTOATOMHOT'O CIIUPTA IIMLEPUHA 10 CPABHEHHUIO C
OJTHOATOMHBIMH.

®opma npeaocTaBJieHns pe3ybTaTa
Ot4er o mpojenanHoi paboTe, ypaBHEHHE PEaKIIUU B MOJIEKYIISIPHONM U MOHHOHN (popMax, BBIBOIBI
Ha KaXX]IbIi OIIBIT, BRIBOJI IO BCEH 1abopaTopHOil padbore.

Kpurepun ouenuBanus:

«5» (OTJIMYHO): BBICTABISETCS CTYAEHTY, €CIM pacueTHas W rpaduueckas 4acTH BBITIOTHEHBI B
MOJTHOM oOBbeMe, pernieHue o(GOpMIICHO C COOJIIOJICHHEM YCTAaHOBJICHHBIX TPABWII, CTYJICHT CBOOOIHO
BJIaJICET TEOPETUYECKUM MaTepHaioM, 0€30IMO0YHO MPUMEHSIET €ro MPH PELICHUH 3aay.

«4» (XOpoIlo): BBICTABIAETCA CTYACHTY, €CIM TpPU BBIIOJIHEHUU 3aJaHUS JOIMYIIECHbI
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HE3HAYUTENIbHbIC OMIMOKH, pelnieHne OQOPMIICHO C COONIOJACHHEM YCTAaHOBIECHHBIX MPABHI; CTYICHT
cBOOO/IHO BJIaJIe€T TEOPETUYECKUM MaTepuaioM, 0e301IMO0YHO IPUMEHSET ero MpU PEeLICHUH 3a/1a4;

«3» (YIOBIETBOPUTEIHHO): BBICTABISETCS CTYACHTY, €CIHM 3a/IaHUE BBIMOIHEHO C «TPyOBIMID)
omuOKamu, pemeHrue opopmiieHo 06e3 COOTI0CHUS YCTAaHOBJICHHBIX TIPABHIT,

«2» (HEYIOBIIETBOPUTEIHHO): BBICTABISETCS CTYACHTY, €CIM paboTa HE BBITIOJIHEHA.

Tema 1.4 KI/ICJ’[OPO}ICOHQP)K&IIII/IQ OpPraHn4eCKuce COCAUHECHU A

IpakTuyeckoe 3ausiTue Ne 5. [losrydyeHue U CBOHCTBA pacTBOPAa YKCYCHOM KHCJIOTHI.

Llesb: HAYyYIUTHCS ONPEACISATH CBOMCTBA YKCYCHON KUCIIOTHI, TOATBEPKAATh XUMUYECKHAE CBONCTBA
YPaBHEHUSIMH PEAKLIMIA.

Brinosinenue padorsl cnnocodcTByeT GOPMHUPOBAHMIO!

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06

MaTtepuajbHoe o0ecneyeHue:

Y4eOHast ayAuTopHst Ui TIPOBEACHHUS JICKIIMOHHBIX, TAOOPATOPHBIX M MPAKTUYCCKUX 3aHATHMA;, JJIs
IPYIIOBBIX U UHIUBUAYAILHBIX KOHCYJIBTAIIUH; TSl TEKYILETO KOHTPOJIS U IIPOMEXYTOYHOH aTTeCTAllNU:
pabouee MecTo mpenojaBaressi, padoune Mecta obyuarommxcs, gocka. Kommerorep: AMDACtIon (tm)ll
x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ mouutopl9”, mpoekrop EPSONEH-
TW650, sxpan HactenHbiii LumienEcoPicture - 1 mir.;

Muxkpockon "Mukpomen-C-13"-1 mr.YueOHo-MeTOAMYECKAS [TOKYMEHTALUS, AUJAKTHYECKHE
cpenctBa. Pabouee MecTo mpernogaBaress: MepCOHAIbHBIA KOMITBIOTEp, pabodne mMecTta 00ydaronuxcs,
nocka yueOHasi, yueOHas MeOelb.

3aganue:

Odopmute paboTy B BUE TaOJIUIIBI

Ha3Banue onbiTa. UTo gej1aam. YXP. Haoaronenns. BoiBoanl

Ilopsinok BbINOJHEHHS padOThI:
1.3anucath TeMy U 1edb padoThI.
2. BoInosHUTE paboTy U c/enaTh BIBOJIBI 110 padoTe.

Buumanue!!! Padora ¢ xucimoramu!! Coomromaiite TH!

Omnpit 1. ITosryyeHune yKCyCHOM KHCJIOTHI.

B npobupky c anieratom HaTpus NpuOaBUThH |- 2 MJI KOHIIEHTPUPOBAHHON CEPHON KHUCIIOTHI.
3aKpbITh NPOOUPKY MPOOKOM C ra300TBOJHON TPYOKOM, KOHEI] KOTOPOM OIyCTUTE B APYTYIO MPOOUPKY
BXO/] B IPOOMPKY MPHUKPBITH BATKOM, CMOTPUTE PUCYHOK:

CwMmech B MpoOUpKE OCTOPOKHO HArpeBaiTe A0 TeX MOp, MOKa B MPUEMHHKE — TPOOUPKE HE
cobépéres 1 -2 mu xunkoctu. Ilpekparure HarpeBaHue, 3aKPONUTE CITUPTOBKY.

Onycrute B NpoOUpKy ¢ 00pa3oBaBIIEHiCs JKUIKOCTH YHUBEPCATBHYIO HHIMKATOpHYIO Oymary. Kak
M3MeHMIICS 1BeT nHauKaropa? Ilouemy? 3anumunTe ypaBHEHHE JUCCOLUALUN YKCYCHONW KHCIIOTBHI.

Onwummure 3amnax, oopaszoBasuieiics xuakoctu? Cobio1aiiTe 0CTOPOKHOCTD MPH OIPeIeIeHUN
3anaxa! CocTtaBbTe ypaBHEHHE JAaHHOW XMMHUYECKON PEAKIIUH.

OnbIT 2. B3anmoaeiicTBHe YKCYCHOM KHCJIOTHI ¢ MeTa/VIaMH.
B oany npoOupky moyouTe rpaHyIiy IMHKA, B IPYTYIO MTOPOIIOK Maraus. B o6e mpodupku
npuieite 1 mi1 ykeycHO#M KUCIoThl. YTo HabmogaeTe? CpaBHUTE CKOPOCTh 3TUX peakIMii? 3anuimnTe
COOTBETCTBYIOIINE YPABHEHHS] XUMUUECKUX PEAKLUI, HA30BUTE NPOAYKTBI, YKaXKUTE TUIl PEAKLIUU.
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OnbIT 3. B3anmoaeiicTBHe YKCYCHOI KHCJIOTHI ¢ OCHOBAHHMSIMH.
B npo6upky Hanelite 1 Mi ruapokcuia HaTpus U no6aBbTe 1 Kammo Gerondranenna. Uto
Haomonaere? [louemy?
3areM 100aBbTE K COJIEPKUMOMY MIPOOUPKH YKCYCHYIO KucioTy. [louemy nmpoucxoaut
obecupeunBanue? 3anumute Y XP, Ha30BUTE MPOAYKTHI.

OmnbiT 4. B3anMoeiicTBMe YKCYCHON KUCJIOTHI C COJISIMU CJIa0bIX HEOPTaHMYECKUX KU CJIOT.
B npoGupky Haneiite 1 Mi kapOoHaTa HaTpHsI U MO KarisIM J0OaBbTE YKCYCHYIO KUCIOTY. UTo
Haomonaere? [louemy?
3anumure Y XP, Ha30BUTE MPOTYKTHI.

®opma nmpeacTaBieHus pe3yJbTarTa:

Brimonnennas u opopmieHHas paboTa, 3aroJHeHHas Ta0In1a, BHITIOIHEH OOIIUI BBIBOJ O
IPOJICIAHHOM padoTe.

Kpurtepuu onenuBanus:

«5» (OTIMYHO): BBICTABISETCS CTYIEHTY, €CIIM pacdyeTHas W rpaduueckas 4acTH BBIIOJIHEHBI B
IOJTHOM 00BeMe, perieHre oGOpMIIEHO ¢ COONIOJCHHEM YCTAHOBJIECHHBIX INPABUI; CTYICHT CBOOOIHO
BJIaJICET TEOPETUUECKUM MaTepranoM, 0e30mi00YHO MPUMEHSET ero IPU PELICHUH 3a/1a4.

«4» (XOpoImo): BBICTABISETCS CTYIEHTY, €CIM TPHU BBIIOJHEHUH 33JaHUS  JIOMYIICHBI
HE3HAYHUTENbHbIC OIIMOKH, pelieHHe O()OpMICHO C COOJIIOACHHUEM YCTAaHOBIICHHBIX IPABHJ; CTYACHT
CBOOO/IHO BJIaJIEET TEOPETUUECKUM MaTepHUaioM, 0€30IH00YHO IPUMEHSIET €ro IPH PEIICHNH 3a1ay;

«3» (YZIOBIETBOPUTEIBHHO): BBICTABISETCS CTYICHTY, €CIIM 3aJaHUE BBINOJIHEHO C «TPYOBIMK»
omuOKaMu, pemeHne opopmiIeHo 6e3 COOIIOICHHs YCTaHOBIICHHBIX MTPABIUIT,

«2» (HEeyIOBIETBOPUTEIHHO): BBICTABIIACTCS CTYACHTY, €CII paboTa HE BBIIOIHEHA.

Tema 2.1 Crpoenue atoma. Ilepnopmyecknii 3axon u Ileprnonmyeckast cucreMa XuMHYECKHX JICMEHTOB
J.A. MenpeneeBa

IpakTuueckoe 3ansitue Ne6. PenieHue NMpakTHYeCKUX 32JaHUI HA COCTABJIEHNE JIEKTPOHHO-
rpaduyeckux popmy.a diemenToB 14 nepuonos.

Heab: Hay4yuThCS COCTABIATH AJIEKTPOHHBIE W DIIEKTPOHHO-Tpaduyeckue (OpPMYIbl IIIEMEHTOB;
CpaBHUBATH IIEMEHTHI 10 XUMHUYECKUM CBOHCTBAM.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO!

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06

MarepunanbHoe obecnieyeHue:

VYdeOHas ayAuTOpUS IS TIPOBEICHHS JICKIIMOHHBIX, JTA00PAaTOPHBIX W MPAKTHYECKUX 3aHITHHN; IS
TPYNIOBBIX U MHIUBHIYAIbHBIX KOHCYIBTAIMN; TSI TEKYIIETO KOHTPOJIS U IPOMEXKYTOUHON aTTeCTalluu:
pabouee MecTO TpemnoaBaressi, pabodne Mecta obyuaromuxcs, gocka. Kommerorep: AMDAtlon (tm)ll
x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ monutopl9”, npoekrop EPSONEH-
TW650, sxpan HactenHbiit LumienEcoPicture - 1 mr.;

Muxkpockon "Mukpomen-C-13"-1 mr.YueOHO-MeTOoIMUECKasT JOKYMEHTALUs, AUJAKTHYECKUE
cpeacrBa. PabGodee mMecTo mpemnojaBarens: MepCOHANBHBIM KOMITBIOTEP, paboune MecTa 00ydJaronuxcs,
7ocka yueOHasi, yueOHas MeOerb.

3aganue:

1. CocraBbTe 2JIEKTPOHHbIE U 3JIEKTPOHHO-Tpaduyeckre GopMyibl, 0XapaKTepHU3yHTe XUMUUYECKHE
cBoiicTBa aneMmenToB: P, O, Sr, Al, Ni, Se, W, Sn, S, ClI, Sc, At, Rb, As, Zr, Cu, Te, Fe, Bi.

2. CpaBHHTE 110 CBOWMCTBAM DJIEMEHTHI B Psiax:

a) Na, Mg, Al, Si, P, S

0) C, Si, Ge, Sn, Pb
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Ilopsiiok BbINOJTHEHHS PA0OTHI:
1. CoctaBbTe 2J1eKTPOHHO-TpaduuecKre GOpMYIIbl aTOMOB JICMEHTOB
2. CpaBHUTE IO CBOMCTBAM 3JIEMEHTHI B psijiax

Crpoenue aToMa

1. B enTpe aromMa HaXOJUTCS SIPO, KOTOPOE 3aHUMAET HUYTOKHO MaJIblii 00beM MTPOCTPAHCTBA MO
CPaBHEHUIO CO BCEM 0OBEMOM aTOMa, HO 3aKJIIOYaeT B cebe MOYTH BCIO €ro Maccy. Snpo mpeacraBiseTr
c000# COBOKYITHOCTH 3JIEMEHTapHBIX YaCTHI[: MPOTOHOB, IOJIOKUTEIBHO 3apsHKEHHBIX, U HEHTPOHOB,
HE3apsOKEHHBIX. 3aps] siipa IMOJOXKUTENbHBIM, PaBEeH YUCIy NPOTOHOB M IOCTOSHHBIM JUIsl Ka)KIO0TO
XMMHYECKOTO 3JIEMEHTA.

2. Bokpyr sizipa pacrioioKeHbl SIEKTPOHBI: SJIEMEHTAPHBIE OTPHLIATEIBHO 3apsKEHHBIE MUKPOYACTHIIBI
(€). DnekTpoH HMEeT HUYTOKHYIO MAaccy, W JBOWCTBEHHBI XapaKTep — OH IMpPEICTaBisieT COOOM
OJHOBPCMCHHO 4YaCTULY U JJICKTPOMAIrHUTHYIO BOJIH.

3. ATOM 3/eKTpOHEHTpaleH, IOATOMY YMCIIO JIEKTPOHOB B JIEKTPOHHOH 00O0JIOYKE PaBHO YUCIY
IIPOTOHOB B AJp€. Memﬂy AAPOM U DJICKTPpOHAMU CYIICCTBYIOT JJICKTPOCTATUUCCKHUEC CUJIBI ITPUTAKCHHA.

oy | 4, BHCKTpOH XapPaKTCPU3YCTCA 3HeKTpOHHOI/I IINIOTHOCTBIO U
InexTpoHHan ! BEPOSTHOCTHIO ~ MPEOBIBAHUS  €r0  OKOJO  sApa,  KOTOpBIE
1
roTHOCTE, : H3MEHSIOTCS B COOTBETCTBUU C rpadukom (puc. 1).
I
BepoATHOCTb '
npe6biBaHus X
! »
(6] I OpOUTHI paCCTOHHM'e OT sApa
Puc. 1

DNEeKTPOH MOXKET HAXOTUTHCS B JFOOOM TOYKE MPOCTPAHCTBA BOKPYr siapa. IlosTomy kBaHTOBas
MEXaHWKa BBOJUT MOHITUE 21eKMPOHHO20 001aKa (opoumanu). 3aps dJIEKTpOHA Kak Obl pa3Ma3bIBaeTCs,
pacibIBaeTcs Mo BceMy o0beMy 3Toro oOnaka. Opbuma asnekmpouna (opbumans) — 3TO MPOCTPAHCTBO
BOKPYT si7pa, KOTOPOE COOTBETCTBYET MAKCHMAIBbHOH JJEKTPOHHOW IUIOTHOCTH U BEPOSATHOCTH
npeObIBaHUS €ro OKOJIO S/pa.

DNeKTPOH MOYKHO MPENICTaBUTh KaK 00J1aK0, «pa3Ma3aHHOE» BOKPYT spa.

5. B arome no npunyuny Ilaynu He MOXeT ObITh Jake JBYX OJUHAKOBBIX AJIEKTPOHOB, TO €CTh
JJIEKTPOHOB C OJMHAKOBOM YHEPTUEH.

DHepreTuyeckoe COCTOSHUE KaXKJIOTo 3JEKTPOHA B aTOME OIMCHIBAETCS YETHIPbMS KBaHTOBBIMHU
YHCIIaMU:

— enasnoe keammogoe uucio (N) mpuHUMAaeT 3HadeHus 1,2,3, ..., c© W yKa3bIBaeT Ha HOMEp
HHEPTreTUIECKOTO €105 (YpOBHS), HA KOTOPOM HAXOJIUTCS ATOT JIEKTPOH;

— nobounoe keanmogoe uucio — opoumanvroe (1) npuaumaer 3uavenus 0 (s), 1 (p), 2 (d), 3 (f),
n-1; ompenensier ¢hopMmy SIEKTPOHHOTO obOnaka (opOuTanm): mapooOpa3Hoe 00JIaKO — S- TOYPOBEHb,
raHTeneoOpasHoe — P-MOypOBeHb, OoJee ciioxHbie (hopmbl d- u f-moxypoBHu;

Puc. 2. ®opMmbI 2JIeKTPOHHBIX 00JIaKOB (ClIeBa HAMpaBo S-, pP-, d-, f-opouTaseii)

— MaenumHoe Keanmogoe uucio (M) ONIpenenseT MOJIOKEHHE OpOUTATM B IMPOCTPAHCTBE IO
OTHOIICHHUIO K MarHUTHOMY MO0 3eMJIU. S-OpOUTalb 3aHUMAEeT OJHO €IWHCTBEHHOE IOJIOXKEHHE, P-
OopOUTaIb UMEET TPH MOJOKEHHS MO OCSAM KoopauHat, d-opOutans — NsATh mojoxenuid, f-opOurans —
CeMb T0JIOKCHUI;

— DJJIGKTPOH MPOSBISIET 0c000€ CBOMCTBO cnur (aHII. SPIN — BEPETEHO), XapaKTEPU3YIOIIEe ero
BpalieHue BOKPYI COOCTBEHHON OCH MO YacOBOW CTpEJIKE WJIM MPOTUB YacoBOM cTpenku. IIpoexius
CIIMHA, HA3BIBAEMAS CHUHOBbIM K8AHMO8bIM uuciom (M), MOKET MPUHUMATH JBA 3HAYCHHS: + /o, —1o .
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OHM COOTBETCTBYIOT BpAIlEHHUIO AJIEKTPOHA IO YAaCOBOM CTPEIKE M IPOTUB YaCOBOH CTPEINIKHU.
DHepreTUYecKyro sYeiKy MOTYyT 3aHUMaTh MAaKCUMYM JIBa AJIEKTPOHA C Pa3HBIMH CIIUHAMHU.

Hamnpasnenue Bpanienus 1o wacoBou IIpotus yacoBou
CTpeJIKe CTpEJIKU
COMHOBOE KBAHTOBOE YHCIIO. . ............ +, 1,
O0o3HaueHUE IEKTPOHA ~ ........ i l

6. DHEpreTUYECKUe YPOBHU U MOAYPOBHHU PACIIOIIOKEHBI HA OMPEJACICHHOM PACCTOSHUM OT s/ipa U
3aIOHSIOTCS 3JEKTPOHAMU 110 NPUHYUNY MUHUMYMA SHep2uU B CIETYIOIIEM MOPSIKE:

15°25%2p°35?3p®4523d'°4p°®5524d 5 p®6s4f 450 6p° 75?5 146d ™. ...

[
»

Aneopumm cocmagnenus 31eKmpoHHbIX POPMYI U INEKMPOHHO-CPAPUUECKUX CXeM AMOMO8 XUMULECKUX
91eMeHmo8

Onekmpounas gopmyna snemenma — 3TO TOPAJOK 3aANOJHEHHUS 3JIEKTPOHAMH YpOBHEH H
MOAYPOBHEM.

Dnexmponno-epaguueckas cxema (popmyna) snemenma — pacrpeeleHne BaICHTHBIX JIEKTPOHOB
10 SHEPTreTUYECKUM sTUCHKaM.

Ilpumep: COCTaBUTH 3JCKTPOHHYIO (GOPMYITYy U DIIEKTPOHHO-TPAQUYECKYI0 CXeMy 3JEeMEHTa C
MOPSIIKOBBIM HOMepoM Z=14.

1) 3anucars CUMBOJ AyieMeHTa Si.

2) Ompenenuts HOMEp mepuoaa — 3.

3) OnpenenuTs YUCI0 IEKTPOHOB —14.

4) 3anmcaTh TOCIIEOBATEIILHOCTh  3AIOJIHECHUS  JJIEKTPOHAMH  yPOBHEH H  MOJYpPOBHEH,
PYKOBOJICTBYSICH MEPUOTNIECKON TaOIHIIeH U TIOMHSI, YTO Ha NEPEOM Clioe MOXKET ObITh MaKCHMaJIbHO 2
e Ha OJIHOM S-TIONYPOBHE; HA 6MOpOM MAaKCHMAJLHO 8¢ HA S M P — IOMYPOBHSX; HA Mpembem
MakcUManbHO 18¢S-, p- u d-MOAYPOBHSX; Ha uemeepmoM — MAKCUMAJIbHO 32¢ ma S, p-, d- u f-
MOJTyPOBHSIX.

Si — 15%25%2p°35°3p*
5) TTom4epKHYTh BaJICHTHBIC 3JICKTPOHBI.
6) Pacnipenenuth UX MO MOAYPOBHSIM TPETHETO CIIOS, yKa3aB CTPEIKAMH.

=3 M NNT] L[ 11]
L%

7) VYka3aTb BO3MOXHBIC CTCIICHU OKHCIICHHS CT. OK. +4.
8) CocraButh (HopMyITy BBICIIETO OKCH/IA, OXapaKTEPH30BATh €TO.
Beicimit okcun SiO;. Xapakrep OKcuia KUCIOTHBIH.

dopma npeacraBjIeHus pe3yabTara:

BreinonHenHas paboTta mpencTaBisieTcsl MPEnoaBaTelio B TETPaau JJsl BBIMNOJHEHHS MPAKTUYECKUX U
KOHTPOJIbHBIX PadOT MO AUCHUIUINHE «XUMUS
BelInmonnHeHHBIE yIpa)KHEHUS

Kpurepun onenuBanus:

«5» (OTJIIMYHO): BBICTABISETCS CTYIEHTY, €CIM pacueTHas W rpaduueckas 4acTH BBIIIOJHEHBI B
MOJTHOM 00BeMe, perieHre o(hOpMIIEHO C COOJIIOJICHHEM YCTaHOBJIEHHBIX NMPaBWII; CTYJEHT CBOOOIHO
BJIa/IEET TEOPETHUECKUM MaTepHUaaoM, 6e301HO0YHO TPUMEHSIET €ro IPU PEeLIeHUH 3a1ay.

«4» (XOpoIlo): BBICTABISAETCS CTYAEHTY, €CIM TPHU BBINOJHEHUH 33JaHUS  JOMYIICHBI
HE3HAUUTENIbHbIE OLIMOKH, pelieHHe O(GOpPMIIEHO C COOJIIOAEHUEM YCTAHOBJIEHHBIX MPaBWI; CTYAEHT
CBOOOJHO BJIaJ€EeT TEOPETUUECKUM MaTepHaIoM, 0€30INO0YHO MPUMEHSET ero MPH PELICHUH 3aay;

«3» (yIOBIETBOPHUTEIBHO): BBICTABISECTCA CTYACHTY, €CIU 3aJaHHE BBINOJHEHO C «TPYOBIMH»
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omuOKamMu, perenne opopmMiIeHo 6e3 COOTI0eHUS YCTAaHOBICHHBIX TPABUI;
«2» (HEYIOBIETBOPHUTEIBHO): BBICTABIISIETCS CTYICHTY, €M paboTa He BBITIOJHEHA.

Tema 2.1 Ctpoenne atoma. Ilepuoanyecknii 3axkoH u Ilepuoanueckasi cucrema XuMHYECKHX
siemenToB /[.1. MeHaeneeBa

IIpakTuyeckoe 3ansaTue Ne/. PenieHne NnpakTUKO-OPUEHTHPOBAHHBIX TEOPETHYECKHX
3aJaHUll HA XapaKTePU3aUMI0 XUMHYECKHUX JIeMeHTOB «MeTasinueckue U HeMeTalJIndyecKue
CBOMCTBA, JJIEKTPOOTPULATEIbHOCTb U CPOACTBO K 3JIEKTPOHY XUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHE € UX YJIEKTPOHHBIM CTPOEHHEM U MOJI0KEHHEM B NEPUOIUYECKON cucTeMe
xumMuueckux 3aeMeHToB /[.U. MeHaeneeBay.

Llesib: HAYYUTHCS OMPEAETATh METAIUIMYECKIE U HEMETAJIUTMYECKIE CBOMCTBA XUMUYECKUX
AJIEMEHTOB.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06

MaTtepuajbHoe obecnieyeHue:

VYyeOHast ayaAuTopust 1Ji MPOBEACHUS JICKIIMOHHBIX, TA0OPATOPHBIX U MPAKTUYECKUX 3aHATHIMA; s
TPYNIOBBIX U WHAWBUIYAIBHBIX KOHCYJIBTAIN; IS TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM aTTECTAIIHH:
pabodee MecTo mpenojaBarelis, paboune mecta odydaromuxcs, gocka. Kommerorep: AMDALtlon (tm)ll
x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ mouutopl9”, npoekrop EPSONEH-
TW650, sxpan HacteHnbiii LumienEcoPicture - 1 mir.;

Muxkpockon "Mukpomen-C-13"-1 mr.YueOHO-MeTOIMYECKasT JOKYMEHTALUs, JUJAKTHUECKUE
cpenctBa. PaGouee MecTo mpernoaaBaress: MepcoOHaIbHBIA KOMIBIOTEp, paboune mMecTta 00ydaronmxcs,
JocKa yueOHasi, yueOHas MeOeb.

3aganue:

Bomnpock! 1 3aKperuieHus: TEOPETHYECKOTo MaTepralia K MPaKTHIYECKOMY 3aHSTHIO

1. Kakyro uandopmarnuro gaér [lepuoanueckas cucteMa XUMUIECKHX JIEMEHTOB?
2. Yro Takoe aToM, MoJieKya?
3. Kakue yacTuiipl BXOJIT B COCTaB aroma?
4. TlpuBenuTe NpUMEpPbl METAJUIOB M HEMETAJLIOB.
5. ChopmynupyiiTe mpaBuiIa 3aMOTHEHHUS SHEPTETHUYECKUX YPOBHEH.

3aganus 1/ NPAKTHYECKOr0 3aHSTHS:
OTBeThTe Ha 3aJ1aHus, BBIOPAB BEIIECTBA M3 BAIIEr0 BapyuaHTa o] HOMEpaMH. .. (110 YKa3aHUIO YUUTENs).

BapuaHTtbl

1 2 3 4 5
1 0] Na F C Ca
2 Li S Zn H |
3 Be Cu B Mg Ag
4 He Br K Ba P
5 N Al Ne Si Cl
6 Fe Ar Co Ni As
7 S Mg Ca 0] P
8 H B N Na C
9 Ba Si Li Cl Al
10 Ga P H Zn Se
11 C @] S B K
12 F Ag Al N Kr
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JlaliTe Ha3BaHME XMMHYECKUX 3JIEMEHTOB U3 BAlIETO BapHaHTA.

2. OmpenenuTe MECTOHAXOXIEHUE XUMUYECKOTO 3JIEMEHTA W3 BAlllero BapHaHTa IO HOMEpPaMHu... B
[Tepuoanueckoii cucteme X3, yka3aB MOPSAIKOBBIA HOMEp, HOMEP TPYIIIIbI, MOATPYIILY, HOMEP
Mepuoia U ps.

3. 3anummre CcXeMy CTpPOCHHS aTOMOB XHUMHUYECKHX OJJIEMEHTOB W3 Ballero BapHaHTa O]
HOMEpPaMH...

4. 3anumuTe SNEKTPOHHYI0 KOH(QUTYPAIMIO SJCKTPOHOB B aTOMaX XUMHUYECKUX DJICKTPOHOB W3
MpeABIIYILEr0 HOMepa.

5. Ompenenure, ucnonb3ys [ICXD, u 3anumuTe OTHOCUTEIbHBIE AaTOMHBIE MAacChl XUMHUYECKUX
3JIEMEHTOB M3 BAILIErO BAPUAHTA 10 HOMEPAMHU....

6. YKaxuTe KOJUYECTBO AICKTPOHOB, IPOTOHOB M HEUTPOHOB B aTOMaX XMMHUYECKUX DJIEMEHTOB U3

BAILIEr0 BAPUAHTA [10J] HOMEpPaMHU. ..

Breimummre B iBa cTOIOMKA XUMUYECKHE 3HAKK METAJUIOB M HEMETAJUIOB U3 Balllero BapyUaHTa.

8. 3Bamummre ¢GopMynbl BBICHIMX OKCHUAOB M JIETYYMX BOJOPOAHBIX COEIMHEHMM, 00pa30BaHHBIX

XMMHYECKUMHU 3JIEMEHTAMH U3 BAlIEr0 BapHaHTa M0 HOMEPAMH. ..

~

Ilopsinok BbInOJIHEHUs padoTHI:

1. IIoBTOpUTH TEOPETUYECKUI MaTEPHAJI 110 TEME MPAKTUUECKOT0 3aHATHS.
2. OTBETUTH Ha BOIPOCHI JUIs 3aKPEIUICHUS TEOPETUUECKOI0 MaTepuraia.

3. BBINOIHUTD 3aaHUsI IO TEME.

4. OdopMHTB OTYET.

Kpamxue meopemuueckue u yuedno-mwemoouueckue mamepuanvl
no meme nPAKmMuU4EcK020 3aHAMUA
IlepuoanyecKkuii 3aK0H.

[Tepuonuueckuit 3akoH Obl1 oTKphIT JI.M. MenneneeBsiM B 1868 rony. Ero coBpemeHHas
(GbopMyJIMpOBKa: CBONMCTBA XUMHUYECKHX D3JIEMEHTOB M 00pa3yeMblX HMH COEIMHEHUH (IIPOCTHIX H
CJIO’KHBIX ) HAXOIATCS B IEPUOINYECKON 3aBUCUMOCTH OT BEJIMYMHBI 3apsiia aTOMHOIO Spa.

[lepuoanueckuii 3aKOH JIEKUT B OCHOBE COBPEMEHHOIO YYEHHS O CTPOCHHUM BELIECTBaA.
Ilepnoanueckas cucrema .M. MenneneeBa ABisieTcs HarlAAHBIM OTPAXKEHUEM NIEPUOIUYECKOT0 3aKOHA.

B nepuoanueckoil Tabiuie 31€MEHTHI PACIONOXKEHbl B TOPSAKE YBEJIMYEHHUS aTOMHOIO 3apsja,
IPYNIUPYIOTCS B "CTPOKU U CTOJIONBI" - IEPUOABI U TPYIIIIHL.

[lepuon - psAx TOPU3OHTAIBHO PACIMOJIOKEHHBIX XUMHUYECKHX OJJIEMEHTOB. 1, 2 W 3 mepuojs
Ha3bIBAIOTCS MaJlbIMH, OHM COCTOSIT M3 OJHOIO psja 3JIeMEHTOB. 4, 5, 6 - Ha3bpIBalOTCA OOJIBLIIMMHU
MepHOJaMH, OHU COCTOAT U3 JIBYX PSIIOB XUMUUYECKUX 3JIEMEHTOB.

['pynmnoii Ha3pIBalOT BEPTUKAIBHBIA PSJI XMMHYECKHUX DJIEMEHTOB B IEPHOJMYECKONW Tabsuie.
DnemMeHTHl coOpaHbl B IPYNIbl HA OCHOBE CTENEHM OKHCIEHUs B BbiclieM okcuie. Kaxmas 3 BocbMu
TPYIIIT COCTOUT U3 IJIaBHOM MOJATrPYIIHI (a) ¥ moOouHOoM moArpynimsl (0).

[Tepmonnueckas tabnumna /(.M. MenneneeBa COIEpPXKUT KOJOCCATHHOE YHCIIO OTBETOB Ha CaMble
pasHble Bompochl. [Ipu yMenoMm ee MCHOJIB30BaHMU BBl CMOXETE IPEAINOIAraTb CTPOCHHE U CBOMCTBA
BEIIECTB, YCHEIIHO MUCATh XUMUUECKHUE PEAKIH U peliaTh 3aauu.

Paauyc aToma.

Pamnycom aToma Ha3bIBAIOT PACCTOSIHUE MEXIY aTOMHBIM SIAPOM M CaMOW JAJIbHEN AIIEKTPOHHOM
opOuTanplo. JTO HE 4YeTKas, a YCJOBHAs IpaHUIa, KOTOpas TOBOPUT O HauOojiee BEPOSTHOM MeECTe
HaXO0XICHUS JIEKTPOHA.

B nepuone pannyc aroma yMEHBIIAETCSI C YBEIMUYEHUEM MTOPSAIKOBOTO HOMepa 31eMeHToB ("'—" cieBa
Hampaso). DTO CBA3aHO C TEM, YTO C YBEJIMYEHUEM HOMEpa IPYIIbl YBEIMUNBAETCS YUCIIO 3JIEKTPOHOB Ha
BHEIIHEM YpOBHE. 3allOMHMTE, YTO JJISl JIEMEHTOB IJIABHBIX MOATPYII HOMEDP TPYIIBI PaBEH YUCITY
JJIEKTPOHOB Ha BHEIIHEM YPOBHE.

C yBenmMYeHHEM YHUCIIA HJIEKTPOHOB OHM CTAaHOBATCS Oo0Jiee CKYyYCHHBIMH, TaK KakK MPUTATHBAIOTCS
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JPYT K IpYry CWIIBHEE: 9TO U €CTh IPUYMHA MAJIEHBKOTO pajuyca aToMa.

YeM MeHbILE JIEKTPOHOB, TeM 0OJblle y HUX CBOOOJBI M OOJblLIE paguyc aToma, O3TOMY pajauyc
YBEJIMUUBAETCS B Ilepuojie "«—" crpaBa HaJeBo.

B rpynne paauyc aroma yBeaMuuBaeTcs C YBEIMUYCHHMEM 3apsia aTOMHBIX siep - cBepxXy BHuU3 "|".
YeMm Oostbliie epuoi, TeM OOJIbIIE 3JIEKTPOHHBIX OpOUTAajei BOKPYT aToMa, COOTBETCTBEHHO, M OOJIbILE
ero paauyc. C yMEHBIICHHEM 3apsijia aToMa B rpynne pagdyc aromMa yMEHbIIaeTcsi - CHU3y BBepx "1".
OTO CBA3aHO ¢ YMEHBIIEHHUEM KOJIMYECTBA SJICKTPOHHBIX OpOUTANIEH BOKPYT aToMa.

Crtpoenue aTtoma.

ATOM — 3TO MeJIbYalIlasg XUMUYECKH HeJleJIuMasl YaCTULA BELIECTBA.
ATOMBI MOTYT COEIUHATBCS JpYr € JAPYroM C IIOMOIIbIO XUMHUYECKUX CBA3€H B pa3iIMYHON
II0CJIeI0BATENbHOCTH, 00pa3yst 0oJiee CI0XKHbIE YaCTULBl — MOJIEKYJIbI.
MouJiekyjia — 3TO MeNbyaillMe YacTULbI, KOTOPbIE COCTOST M3 aTOMOB. OHHU SIBJISIFOTCSI XMMHYECKU
JEeITUMBIMH.
ATOM coCTOUT M3 0O0jee MENKUX, WIH 3JIeMEHTAPHbIX YaCTHI[ — IPOTOHOB (p), HEUTPOHOB (n) U
AJICKTPOHOB (&).
B nentpe aroma pacrnonaraercs sSiApo, KOTOPOE COCTOUT U3 MPOTOHOB M HEUTPOHOB (MX 00lllee Ha3BaHUE
HYKJIOHBI), @ BOKpPYT sJpa BpallaloTcs 3JeKTpoHbl. OmnucbiBaeéMas MOJIEJIb aTOMa Ha3bIBaeTCs
"manerapHoi" u ObuTa mpemtoxkeHa B 1913 rony Benmukumu ¢usukamu: Hubcom bopom u Dprectom
Pezepdopaom.

DJIeKTPOHHasi KOHQUTYypauus aTroma.

DJEeKTPOHBI AaTOMa HaXOJATCS B HEIPEPHIBHOM JBMKEHUM BOKPYT sApa. DHEPIUs 3JIEKTPOHOB
OTJIMYAETCS APYT OT APYra, B COOTBETCTBUU C 3TUM 3JIEKTPOHBI 3aHUMAIOT Pa3IMYHbIE SJHEPI€TUUECKUE
YPOBHH.

DHepreTuyecKue YpoBHHU MOIPA3AEIIAIOTCS Ha HECKOJIBKO TO1YPOBHEH:

1. Tlepsslif ypoBeHb: COCTOUT U3 S-MOIYpPOBHs: ogHOU "1s" sueliku, B KOTOpOil momeriarorcs 2
ANIEKTPOHA (3aMOJTHEHHBIH JIEKTPOHAMH - 152)

2. Bropoii ypoBeHb: COCTOUT U3 S-MIOAYPOBHS: OAHOM "s" sueiiku (2s2) u p-noaypoBHs: Tpex "p"
sueek (2p6), Ha KOTOPBIX MoMenaeTcst 6 AIEKTPOHOB

3. Tperuii ypoBerb: COCTOUT U3 S-MOAYPOBHS: 0HOI "s" stueiiku (352), p-moaypoBHs: Tpex "p"
sueek (3p6) u d-noxyposus: sty "d" ssueex (3d10), B koTopeix momeniaercs 10 31eKTpOHOB.

4. YetrBepThlil ypoBeHb: COCTOUT U3 S-MIOJyPOBHS: 0J1HOM "s" siueliku (4s2), p-OypOBHS: Tpex
"p" siueex (4p6), d-noxyposus: nsaTH "d" stueek (4d10) u f-nmonypoBHs: cemu "f' sueek (4f14),
Ha KOTOPBIX oMemaercs 14 31eKTpoHoB.

IIpaBuia 3ano/iHeHHMs JIEKTPOHHBIX OpOUTAJIeli U pUMepPbI
CymiecTByeT psJ NpaBUJI, KOTOpPblE NPUMEHSIOT MPH COCTABICHUM 3JEKTPOHHBIX KOH(HUIyparui
aTOMOB:
o Crepsa cienyer 3al0JIHUTh OPOUTANIN C HAMMEHbBIEH dHEPrueil, u TONBKO MOCie MEPEeXOaUTh K
SHEPTeTUYECKH 00JIee BBICOKIM
Ha opbOuranu (B ogHO# "sueiike") He MOXKET pacnoiaratbes 0oJiee IByX JIEKTPOHOB
OpOuTanu 3amoyHAIOTCA 3JIEKTPOHAMHU TaK: CHayajla B KXKIYI0 SYEHKy MOMENIAIOT M0 OJHOMY
3JIEKTPOHY, TIOCJIE Yero OpOUTalU JOMOIHAIOTCS €Ile OJHUM 3JIEKTPOHOM C MPOTHUBOIOIOKHBIM
HaIpaBJIeHUEM

o [Tlopsinok 3amonnenus opoutaneit: 1s — 2s — 2p — 3s —» 3p - 4s -»3d - 4p — 55 —» 4d — 5p
— 65
JIOJKHO OBITh, BBl OOpaTHJIM BHUMaHHE Ha HEKOTOPOE HECOOTBETCTBHE: MOcCie 3P MOAYpOBHS
cienyer nepexon K 4S, XOTs JIOTMYHO ObUIO Obl 3alONHUTH A0 KOHLA 4S moaypoBeHb. OpHako
IIpUpO/A paclopsaaniIach MHade. 3allOMHMUTE, 4YTO, TOJBKO 3alOJHUB 4S INOAYPOBEHb ABYMS
AIIEKTPOHAMH, MOYKHO MepeX0auTh K 3d moaypoBHIO.
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AJITOPUTM COCTABJIEHHSI CXeMbI CTPOEHHS aTOMAa

1. 3anucaTth cuMBOJ 2NeMeHTa — HanpuMmep Na

2. 3anmcath 3HAYCHUE 3apsA/a sSapa aToMa HaTpus (3apsia sapa co 3HAKOM +
paBeH MOPSAAKOBOMY HOMepy dieMenTa) — Na +11

3. Jlamee 3ammcaTh KOJUYCCTBO DJJICKTPOHHBIX CIOEB B aroMe (YHCIIO

ANEKTPOHHBIX CIIOEB PAaBHO HOMEPY MEepr0/Ia, B KOTOPOM HAXOJIUTCS 3JIEMEHT — HATPUI —

B TpeTbeM nepuoze [ICXDI) Na+11)))

4. KonndecTBO 3J€KTPOHOB HAUMHATH 3alIUCBHIBATDH C TIOCIEAHETO AIEKTPOHHOTO YpoBHS (ciosi). Y
aTOMOB 3JIEMEHTOB TJIaBHBIX MOATPYII Ha TMOCIEAHEM JIEKTPOHHOM CJIO€ YHCIO 3JIEKTPOHOB
paBHO HOMEpY Tpymmbl. Y aToOMOB

3JIEMEHTOB TTOOOYHBIX TIOJTPYIII HA TIOCTIETHEM IEKTPOHHOM CJI0€ BCeria 2 3JIeKTpoHa.

Harpuii B [ICXD Haxoauthes B | rpyrme, rimaBHOM MOArpyIIe, 3HAYUT y HETO Ha

MOCIIEAHEM DJICKTPOHHOM ciioe 1 anekTpoH. Na+11)))
1
5. Ha nmepBoM 3JIeKTPOHHOM CJI0€ Beer/ia 2 3JIeKTpoHa (KpoMe aToMa BOJIOPO/Ia)
Na+11l) ) ) 2 1

6. KosmuecTBO 3JIEKTPOHOB HA OCTaBIIEMCSI JJICKTPOHHOM CIIO€ CYHMTATh I10
pasHUIIE 3apsiia aToMa U YKCIIa 3allMCaHHbIX 3J1eKTpoHOB (113=8).
Na+11l) )) 281
7. lanee 3anmucaTh JIEKTPOHHYIO (PopMyIry (MCIIOJIB3YsI MOJICKA3KY) 1s22$22p6331
8. PaccunTarh KOMHYECTBO JICKTPOHOB, IPOTOHOB U HEHTPOHOB B aTOME.
Jlnst atoma Hatpusti: P=11, e=11, N=23-11=12.
MeTtanauyeckue U HeMeTALINYeCKHe CBOMCTBA

B nepuone ¢ yBenuueHueM 3apsiia aToMa METaTHYECKUE CBOICTBA 0cNabeBarOT, HEMETAJUTMUECKUE -
ycunuBarotcs (cieBa Harpaso "—'"). B rpynme ¢ yBenmuueHueM 3apsia aToMa METANTHYECKHUE CBOMCTBA
YCUIIUBAIOTCSA, @ HEMETaJUIMYECKue - ocadeBaroT (cBepxy BHU3 "|").

CpaBHUM MeTayUIMUECKHE W HeMeTauimdeckue cBorictBa Rb, Na, Al, S. Hatpuii, amomunuii u cepa
HaXOoJATCs B OJTHOM Iepuojie. Merannndeckue cBoicTBa Bo3pacTtaoT S — Al — Na. Harpuii u pyounuit
HaXOJATCS B OJJHOU IpyIire, MeTAIIIMYECKHE CBOMCTBA Bo3pacTatoT Na — Rb.

Takum o00pa3oM, camble CHUIBHBIE METAIMYECKHE CBOICTBA MPOSBISET pyOuIuii, HO C JAPYroi
CTOPOHBI - Yy HEro camble clladble HeMeTauTmdeckue cBoiicTBa. Cepa o00samaeT camMbIMU CIaObBIMU
METAINTNYECKUMH CBOWCTBAMU, HO, €CITM TTIOCMOTPETH MO-IPYTOMY, Cepa - CaMblii CUIIbHBIN HEMETaJLI.

PacripenienieHrie METaIIOB M HEMETAJIOB B TIEPUOJMUYECKON TaONHUIE TAKKe SIBIISCTCS HATJISTHBIM
oToOpakeHHeM »Toro mpaBuia. Eciu mpoBecTH yCIOBHYIO JIMHUIO, TPOXOASAIIYIO OT O0opa A0 acrara, TO

CIIpaBa OKaXXyTCsda HEMECTAJLIbI, a CJIEBA - MCTAJIJIbI.
3aKOHOMEPHOCTW U3MEHEHWA CBOWMCTB NMPOCThIX BELWECTB
n coegnHeHun

CeoncTBa B nepwoge B rpynne

MeTannuuecxkue CBoNCTBEa
MpPOCThIX BELWECTE

oCNnabesandT yCUAMBAIOTCH

OcHOBHbIE CBOWCTBA
BLICLUMX OKCMAOEB U MMAPOKCUAOB

ocnabesawoT yCUNAMEBAIOTCR

HemeTannn4yeckme ceoKrcTBa
nNpoCTbiX BEWECTB

YCUNMBEIOTCA | 0Cnabesaior

KncnortHsie csoincrea
BbICLUMX OKCWMAOB U MAPOKCMA0B

(s | oCnaoesaloT

Bpicime okcHabI U JIeTy4YHe BOAOPOAHbIE COeTHHEHMS.

B nepuonnueckoit tabmune J[.M. MenneneeBa Huke 7 mepuoja HaxXOAUTCS CTPOKa, B KOTOPOH st
Ka)i(l[OfI I'pylIlibl yKa3aHI:I COOTBCTCTBYIOH_II/IG BBICIIHMEC OKCHUAbI, HUXC CTpOKa C JIeTy‘-II/IMI/I BOI[OpOI[HLIMI/I
COETMHEHUSIMH.

26



JIJist 57IeMEHTOB TJIaBHBIX MOATpyMI HauuHas ¢ [V rpynmnsl (B OONBIIMHCTBE CiIydae) MaKCUMaabHas
crenenb okucienus (CO) ompenensercs mo Homepy rpynnbl. K mpumepy, mis cepel (B VI rpymre)
MakcumaiabHast CO = +6, KoTopyro oHa nposiBisieT B coequHeHmsx: HoSOy, SOs.

B tabmune BumHo, uro ana VIa rpymmer ¢opmyna Beiciiero okcuga ROz, a, k npumepy, mis Illa
rpynmsl - Ry03. Hamumewm Beicine okcuabl aiist Bemect u3 VIa : SO3, SeOs, TeO3 u Illa rpynmsi: B0,
A|203, Ga,0s.

®opma npeacTraBjIeHUs pe3ybTara:
BrimonnenHast paboTa MpeacTaBiseTcs MPErojaBaTeNio B TETPAAU Ui BBIMOJHEHHS MPAKTHYECKUX M
KOHTPOJIbHBIX Pa0OT IO AUCHUILINHE «XUMUS»
BelnonHeHHbIe yIIpa)KHEHUS

Kpurepuu onenuBanus:

«5» (OTIMYHO): BBICTABISIETCS CTYIEHTY, €CIIM pacdeTHas W rpaduyeckas 4acTH BBIIOJHEHBI B
IOJHOM 00BeMe, perieHre oGOpMIIEHO ¢ COONIOJCHHEM YCTAHOBJIECHHBIX INPAaBMI; CTYIEHT CBOOOIHO
BJIaJICET TEOPETUUECKUM MaTepHaoM, 0e30m100YHO IPUMEHSET ero IPU PELICHUH 3a1a4.

«4» (XOpoIlOo): BBICTABIAETCA CTYACHTY, €CIM TpPU BBIIOJHEHUU 3aJaHUS  JOIYIIEHbI
HE3HAYUTENbHBIC OIIMOKH, peleHre O()OpMIICHO C COOJIIOACHHUEM YCTAaHOBJICHHBIX IPABHJ; CTYACHT
CBOOO/IHO BJIAJIEET TEOPETUUECKUM MaTepUaIoM, 0€30IHO0YHO IPUMEHSIET €ro P PEIICHNH 3a1ay;

«3» (YIOBIETBOPUTEIHHO): BBICTABISIETCS CTYACHTY, €CIIM 3aJaHUE BBHINOJHEHO C «TPyOBIMU»
omuOKaMu, permeHne opopmIiIeHO 6e3 COOIIOICHHs YCTaHOBIICHHBIX MTPABIUIT,

«2» (HEeyIOBIETBOPUTEIHHO): BBICTABIIACTCS CTYACHTY, €CIIM paboTa HE BBIIOIHEHA.

Tema 2.4 Knaccupukanusi HEOpraHuyeCKuX coeJMHeHn i

IIpakTnueckoe 3ansiTe Ne8,9. PemieHue npakTu4ecKuXx 3aanuii no kiaccupuranuu,
HOMEHKJIaType H XMMHYECKUM (pOopMy/IaM HEOPraHM4YeCKUX BEIEeCTB Pa3JINYHbIX KJIACCOB
(YrapHbiii ra3, yriieKucJblid ra3, aMMHaK, ralieHasi H3BeCTh, HeraleHas U3BeCTb, MUTHEBasl COAA H
APYIMX): HA3bIBATH M COCTABJIATH (POPMYJIbI XHMHYECKHUX BElIECTB, ONPEAeasITh NPHHANAIEKHOCTD
K KJaccy.

Ieab: HayuuTbCsS Ha3bIBaTh BEIIECTBA PA3IMYHBIX KIJIACCOB BEIIECTB IO CHCTEMAaTHYECKOM
HOMEHKJIATYpE, U COCTABIJIATH (POPMYIIBI XUMHUECKUX BEIIECTB, ONPEACIATh MPHHAICKHOCTD K KIIaccy

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06

MarepunanbHoe obecnieyeHue:

VYdeOHas ayAUTOPUS TS TIPOBECHHS JIEKIIMOHHBIX, TA00PATOPHBIX U MPAKTHUECKUX 3aHITHHN; IS
IPYIIOBBIX U UHIMBUAYAIBHBIX KOHCYIbTALMH; ISl TEKYILIETO KOHTPOJIS U POMEXYTOYHOH aTTeCTalluu:
pabouee MecTO TpemnoaBaressi, pabodne Mecta obyuaromuxcs, gocka. Kommerorep: AMDAtlon (tm)ll
x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ monutopl9”, npoekrop EPSONEH-
TW650, sxpan HactenHbiit LumienEcoPicture - 1 mr.;

Muxkpockon "Mukpomen-C-13"-1 mr.YueOHO-MeTOoIMUECKasT JOKYMEHTALUs, AUJAKTHYECKUE
cpeactBa. PabGodee MecTo mpemnogaBarens: MEPCOHANBHBI KOMITBIOTEP, paboune MecTa 00yJaromuxcs,
7ocka yueOHasi, yueOHas MeOerb.

3aganus:

1. Omnpenenure CcTeNeHb OKHCICHHMS DJIEMEHTOB Cephbl, a30Ta, MapraHua B
COCMHEHUSIX

SO,; H,S; HySO3; Na,SO,4

N,: NH3; NO2; HNOs3

MnO; MnO,; KMnO4; KoMnOyq
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2. CocraBbre (HOpMyNBl OKCHUAOB, THIPUIOB M THUAPOKCHAOB (ocdopa, eciu
HM3BECTHO, UTO CTEIEHb OKUCICHMS €ro MOXKET OBITh —3, +3, +5.
3. CocraBbTe XUMHUECKUE (POPMYIIBI OKCHJIOB:

a) OKCHJI KaJIHs; B) okcua meau (1);

0) OKCHUJ KaJIbIINS; r) okcun ceuHIa (1V).

4. CocraBbTe XUMUYECKHE (DOPMYJIIBI OCHOBAHHM.

a) ruapokcua meau (11); 0) TUAPOKCHT ATTFOMUHMUSI.

5. CocraBbTe XUMUYECKUE (POPMYIIBI KHCIIOT:
a) CEpHUCTas KUCJIOTA; T) XpOMOBasi KUCJIOTA;
0) cepHast KHCIIOTa; 1) XJIOPOBOJOPO/THASI KUCIIOTA.
B) a30THAAKHUCIIOTA;
6. CocraBbTe XUMUYECKUE (POPMYIIBI COJICH.
a) cynb(dar KampIus; r) rTuapoKapOOHAT HATPUS,
0) cynb(huUT Kaus; 1) KapOOHAT HATPUS;
B) HUTPAT AJIFOMHUHHUS;, €) XJOPHJ LIUHKA.
7. Ha3zoBuTe BemecTna:
a) HNO,; 6) HNO;; B) FeCLsj; F) FeCL,; I[) Fe(OH)g; C) Na,S; )K) Na,SO3; 3) Na,SOy; I/I)
NaHSO3; k) SOs.
8. CocTaBbTe ypaBHCHHUS PEAKIIHA.
BaO+H,0—;
SO;+H,0—;
Na,O+CO,—;
F6203+HC|—);
Zn(OH)2+stO4—>;
Zn(OH),+NaOH—;
Ba(N03)2+NaZSO4—>;
FeCl;+KOH—
9. OmnpenenuTe TUI XMMHYECKOH CBS3U B MOJIEKYJIaX BEIIECTB:
H,0; SO3; Oz; N2; MgCly;
10. CpaBuwute CBO¥CTBA OKCHIOB U THApOKCHI0B B psay: Na, Mg, Al, Si, P, S, Cl.

ITopsinok BbINOIHEHUS pa0OTHI:
1. IIOBTOpPUTH TEOPETUYECKUIA MATEpHA IO TEME TPAKTHYECKOTO 3aHATHUSA.
2. BoINOIHUTE 3a7aHMsI 110 TEME.

3. OpopMuUTH OTYET.

®opma npeacraBiaeHus pe3yJabTara:

BrinonnenHas pabota npezcTaBisieTcs: penojaBaTeso B TETPAIH I BBIMOJIHEHHS TPAKTUYECKUX
KOHTPOJIBbHBIX PaOOT MO AUCHUITIIUHE «XUMUSI»

BrinonHeHHbIe yIpaXXHEHUS

Kpurepun onenuBanus:

«5» (OTJIIMYHO): BBICTABISETCS CTYIEHTY, €CIM pacueTHas W rpaduueckas 4acTH BBIIIOJHEHBI B
MOJTHOM 00BeMe, perieHre Oo(hOpMIIEHO C COOJIIOJICHHMEM YCTaHOBJIEHHBIX MPABHII; CTYJEHT CBOOOIHO
BJIaJI€€T TEOPETUYECKUM MaTepHaoM, 0€30IIMO0YHO MPUMEHSIET €ro MPH PELIEHUH 3a1ad.

«4» (XOpoIlo): BBICTABISAETCS CTYAEHTY, €CIM TPHU BBINOJHEHUH 33JaHUS  JOIMYIICHBI
HE3HAUUTENIbHbIE OIIMOKH, pelieHne O(OpMIEHO C COONIOJEHUEM YCTAHOBIIEHHBIX INpPaBHJ; CTYAEHT
CBOOOJTHO BJIaJ€ET TEOPETUUECKUM MaTepHajioM, 0€30IHNO0YHO MPUMEHSET ero MPH PELIeHUH 3a/ay;
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«3» (YIOBIETBOPUTENHHO): BBICTABISETCS CTYACHTY, €CIHM 3a/IaHUE BBIMOIHEHO C «TPYOBIMID)
omuOKamu, pemeHrue opopmiieHo 06e3 COOTIOCHUS YCTAaHOBJICHHBIX TIPABHIT,
«2» (HEYIOBIIETBOPUTEIHHO): BBICTABISETCS CTYACHTY, €CIM paboTa HE BBITIOJIHEHA.

Tema 2.4 Knaccupukannss HeOpraHu4ecKuX coeIuHeHn
IpakTuyeckoe 3ansaTue Ne 10. CocraBiieHre ypaBHeHHI peaknuii Ha THIPOJIU3 CoJIei.

[enb: HayuUTHCSI MPOTHO3MPOBATH M OIBITHBIM IYTEM ONPEACIATh NMPU MOMOIIM HHIUKATOPOB
XapakTep cpeibl BOJHBIX PACTBOPOB COJICH PAa3IMYHOTO COCTaBa

BoinosineHne padoTsl cioco0CTBYeT (POPMUPOBAHMIO:

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06

MarepuajibHoe o0ecnieyeHue:

YyeOHast ayaAuTopHst 1) TPOBEACHUS JICKIIMOHHBIX, TAOOPATOPHBIX M MPAKTHYCCKUX 3AHITHIA;, IS
IPYIIOBBIX U UHIUBUAYAIbHBIX KOHCYJIBTAIIUHN; TSl TEKYILETO KOHTPOJIS U IIPOMEXYTOYHOH aTTeCTAllUU:
pabouee MecTo mpenojaBaressi, padoune Mecta obyuarommxcs, gocka. Kommperorep: AMDACtlon (tm)ll
x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ mouutopl9”, npoekrop EPSONEH-
TW650, sxpan HactenHblii LumienEcoPicture - 1 mir.;

Muxkpockon "Mukpomen-C-13"-1 mr.YueOHO-MeTOAMYECKAS [TOKYMEHTALUS, AUJAKTHYECKHE
cpeacrBa. PabGodee mMecTo mpemnogaBarens: MepCOHANBHBIM KOMITBIOTEpP, paboune MecTta 00ydaronuxcs,
nocka yueOHasi, yueOHas MeOelb.

3aganue:

1. penmTh 3KCIIePUMEHTAIILHBIC 33/1a4K Ha TUIPOIU3 COJICH;

2. CocTaBUTh ypaBHEHUS pEeaKlIUii HEOPraHUYECKUX BEILIECTB;

3. CoCcTaBUTh r€eHETUYECKHE [IEMTOYKH MTPEBPANICHIUI HEOPTaHUIECKHIX BEIIECTB.

HOpﬂIlOK BBINNOJTHCHUSA paﬁon:

1. O3HaKOMBTECH C KpaTKUMH TCOPCTUYCCKUMHU CBCACHHUAMU
(https://znanium.com/catalog/document?id=370125. C. 5);

2. Pemenue 3a/1a4 Mo XMMU4YeCKUM (hopMyJiam;

3. Pemenue 3a1a4 1o XUMUYECKUM YPaBHEHUSIM.

3agauda Nel.

Boeimansr cyxue comu: NaHCO3 wu Na2CO3. HazoBute coiu. YKaKUT€ MECTO KaXIOW COJIM B
cucreme kinaccuukanuu coleil (cpemHsis, Kucias, OCHOBHAs, IBOWHAs, KOMIUIEKCHas). MoKHO i
CUMTATh NEPBYIO COJIb IPOJYKTOM IEPBOM CTYNEHU ruaponu3a BTopoil comu? [louemy? M3BecTHO, 4TO
THAPONU3 JII000W CONM MPHU OJHUX M TE€X KE YCIOBUAX IO BTOPOW U TPEThEH CTYMEHSIM HAET TpyAHEE,
4yeMm 1o nepBoi. Ha mpumepe BBIIAHHBIX COJIEH JOKAXXKHUTE, YTO JTAHHOE IOJIOKEHUE SIBIISIETCS BEPHBIM.
CocraBbTe IUIAaH 3KCIIEPUMEHTAa M OCYLIECTBUTE ero. Hamuimmre ypaBHEHUS THUAPOIM3a KAXKION U3
BBIJITAHHBIX COJICH 110 OJTHOM CTYIEHH B MOJICKYJISIPHOM ¥ HOHHOM BHJIaX.

3agaua Ne2.

Breimaner pactBoper NaOH u Na2CO3 6e3 Haanmuceil. MOXHO i TIpH TOMOIIM HWHIWKATOpa
pacnio3Hath BemiectBa? [louemy? [loaTrBepauTe CBOM OTBET OMBITHBIM MyTéM. Omnpenenute KapOoHAT
HaTpUs IPU TIOMOIITY Ka4YE€CTBEHHON PEaKIMy Ha COOTBETCTBYIOIIMI aHHMOH STOM COJIH.

Hanumure ypaBHeHUs! BceX peakuii B MOJIEKYJISIPHOM U MOHHOM BUAAX.

3amada Ne3.

Beinanst pactBopsl AICI3 u HCl 6e3 Hagnuceit. Mo>kHO JIM ITpH MOMOIIM WHAMKATOPA PAaclo3HaTh
BemectBa? Ilouemy? IloaTBepaute CBOMl OTBET OMNBITHBIM MyTEM. Omnpenenutre KUCIOTYy Mo eé
CIIOCOOHOCTH pearnupoBaTh C METAJUIAMHU, CTOSIIMMHU B psay aktuBHOCcTH 10 H. J[lokaxkwure, 4to 00a
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BemiectBa (AICI3 u HCl ) natoT ogHy M Ty k€ KayeCTBEHHYIO PEaKIMI0 HAa COOTBETCTBYIOUIMH aHUOH.
Hanummure ypaBHeHHsS BceX peaklMii B MOJIEKYJISPHOM M MOHHOM BHJaX. 3amucaTbh YpaBHEHHs BCEX
CTYIIEHE! TUpOosIn3a COIU B MOJIEKYJISIPHOM U MIOHHOM BHJIAX.

3amaua Ned

OmnpenenuTh MpH MOMOIIM WHAMKATOPOB XapaKTEp BOJHBIX PACTBOPOB BEILECTB, MPUMEHSEMBIX B
OBITY:

» creapatanatpusi C17H35COONa (x03s1iiCTBEHHOE MBLIO),

* cuntukaTa Hatpus Na2Si03 (KOMITOHEHT CHIIMKATHOTO KJIes ),

* kapOoHaTa Kanus (KOMIIOHEHT JIPEBECHOMN 30JIbI),

* NH4NO3 (azoTHOe ynoOpeHue).

CocTaBUTh YpaBHEHHUsI peaKlMii HEOPraHUYECKUX BELIECTB:

1. SOz + H,O = H,SO,

2. Cl,07 + H,0O = 2HCIO,

3. SO, + 2NaOH = Na,S03 + H,0

4. P,Os+ 6KOH = 2K3P0O,4 + 3H,0

5. 2HNO;3 + CuO = Cu(NO3), + H,0O

6. 3H,SO, + Fe,0O5 = F82(804)3 + 3H,0

CocTaBbTe reHeTHUECKHE [IENOYKH MTPEBPAIICHHUI BELIECTB:

S — SO,— H,S03— K,S0;3

Li — LizO — LIOH—> Li2804

dopma npeacTaBiaeHus pe3yJabrara:
BrinosiHeHHBIE 3a1aHU.

Kputepuu oneHuBanus:

«5» (OTJIIMYHO): BBICTABISETCS CTYIEHTY, €CIM pacueTHas W rpaduueckas 4acTH BBIIIOJHEHBI B
MOJTHOM 00BeMe, pemieHre O0(GOpMIIEHO C COOINIIOJICHHEM YCTaHOBJICHHBIX TPABWII; CTYJEHT CBOOOIHO
BIIa/IE€T TEOPETHUECKUM MaTepHUaIoM, 0e30IHO0YHO IPUMEHSET €ro MPH PEIIeHUH 3a/ad.

«4» (XOpoIlo): BBICTABIAETCS CTYACHTY, €CIM TpPU BBIIOJHEHUU 3aJaHUS JOIMYIIEHbI
HE3HAYUTENbHbIE OMIMOKH, pelieHrne OQOPMIIEHO C COONIOJICHHEM YCTAaHOBIEHHBIX MPABUI; CTYACHT
CBOOOJTHO BJIaJICET TEOPETUIECKUM MaTEepHaIoM, 0€30IIMO0YHO MPUMEHSIET eTo MPH PEIICHUH 33/1ay;

«3» (YIOBIETBOPUTENHHO): BBICTABISETCS CTYACHTY, €CIHM 3a/laHH€ BBIMOIHEHO C «TPYOBIMID)
omuOKamu, perieHrne opopmiieHo 06e3 COONIOEHUST YCTAaHOBJICHHBIX TIPABHIT,

«2» (HEYIOBIETBOPUTEIHHO): BBICTABISETCS CTYACHTY, €CH paboTa He BBITIOIHEHA.

Tema 2.5 Xumnueckne peakuuu. CKOpoCTh XUMHYECKOH peakiui. XuMHYeCKOe paBHOBeCHE

IpakTuyeckoe 3ansaTue Nell. KosimuecrBeHHble 0THOMIEHUS B XUMHU. OCHOBHbIE
KOJIMNYeCTBEHHbIEC 3AKOHbI B XUMHMH M PacyeThl 10 YPABHEHUAM XUMHYECKHUX PeaKIMi

Heab: HAy9IUTHCS BBIMOIHATH PACUYCThI [0 YPABHEHHUSIM PEaKIIHi.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

MarepunanbHoe obecnieyeHue:

VueOHasi ayiUuTOpHs IS POBEICHHS JICKIIMOHHBIX, JIAOOPATOPHBIX M MPAKTUYCCKUX 3AHSATHI; IS
TPYIIOBBIX U UHINBUAYAIbHBIX KOHCYIbTAIUMN; IS TEKYIIET0 KOHTPOJIS U TIPOMEKYTOYHON aTTeCTAIHN:
pabouee MecTO TpemnojaBaressi, padoune Mecta obyuaromuxcs, gocka. Kommerorep: AMDACtlon (tm)ll
x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ monutopl9”, npoekrop EPSONEH-
TW650, sxpan HacteHnbiii LumienEcoPicture - 1 mir.;
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Muxkpockon "Mukpomen-C-13"-1 mr.YueOHO-MeTOIUUECKasT JOKYMEHTALUs, AWJAKTHYECKUE
cpeacrBa. Pabouee MecTo mpernogaBarens: NEPCOHANbHBIM KOMIIBIOTEP, paboune MecTta 00ydarouuxcs,
nocka ydaeOHasi, yaeOHast MeOelb.

3aganue:
1. Ompenenure, CKOIBKO cyibdara 6apus mosydurcs npu Bzaumoxercteun 20,8 rBaCl,cNaySO,,
eCIIH:

a) MPaKTUYECKUI BBIXOJl paBEH TEOPETUUECKOMY;

0) MpaKTUYECKH BBIXOJ] cOCTaBisgeT 99% OT TeopeTndecKkoro.

VYpaBHEHHE peaKIUU BaCl,+Na,SO,—2NaCl+ BaSO,.

2. Ckonbko Bogopoaa (M, V) MOXHO MOJYyYUTh MPU B3aUMOAECUCTBUU | KT JKEJIE3HBIX CTPYKEK C
COJITHOM KMCIIOTOM, €Clii HEMETANINYECKUX IIpUMecel B CTpYXKe 2%, a IPaKTUUYECKUH BBIXOJ
BOJOpoAa cocrasisieT 99%.

YpaBHECHHE PEaKIIuU Fe+2HCIl—>FeCl,+H,.
IMopsiiok BbINOJTHEHHSI PA6OTHI:
1.03HaKOMBTECH c KpPaTKUMH TEOPETHYCCKUMHU CBEIICHHUSIMHU (https://academia-

moscow.ru/reader/?id=400999 c.11-15).
2 3anummTe B OTYET IO MPAKTUIECKOH paboTe 0CHOBHBIE (POPMYJIBI ISl pELICHHUS 3a1a4.
3 O3HaKOMbBTECH C OCHOBHBIMHM METOJIaMHU PELLEHUS 3a7a4 Ha OCHOHBIE TIOHATUS U 3aKOHBI XMMHH.
4 Tlpoananu3upyiTe NpUMEphl PELLIEHUS TUIIOBbIX 33]1a4.
5 BeinonHuTe MHAUMBUYaIbHBIE 3aJaHUS B COOTBETCTBUH C BAPUAHTOM.

3anaval
CKOJIbKO BOJIOPO/1a MOKHO MOJIYYHTb, €CJIU C COJSHON KUCIOTON popearupyeT 6,5 I IMHKa (OTBET
BBIPA3UTh B JI, T, MOJISIX IIPH H.Y.)

Hano: Pemenue:
mZn=6,5r 1) CocTaBuTh ypaBHEHHE peaKluu
M= ? Zn + 2HCI—2ZnCl, + H,
Vo= ? 2) OnpenenuTh YUCIIO MoJei Zn
Vie=? vy =T 85
Hz 65 MOJIb

3) CocTaBUTh MPONOPILMIO MO YPABHEHUIO
peaKkuuu U ONpPeNeaUTh Vi

1 monms Zn — 1 mons Hp

0,1 moaps Zn — X Moib Hy
_ 01-1 ~01

vip=x 1 MOJIb

4) Bripa3uM KOJIMYECTBO BOJOPOAA BT U JI
Mu2 = UH2:VH2 = 2-0,1 =02r
V2= vpvie = 22,4:0,1 =2,24 1
OrBer: My =0.21; V2 =224 1; v = 0,1 Moap
V. 3aiaun HA IPUMECH.
3agaua 2
Cxkounbko HerameHou m3ectr CaO MOXXKHO TONy4nTh B3 |1 T M3BecTHsKA, coaepkaiero 90%
KapOoHaTa KanbIus ?

HaHo: Pemenue:
Mys: = 1000 1) CoctaBum ypaBHEHHE

KT TEPMUYECKOTO pa3jioKeHus KapOoHaTa
®Caco3 = KaJIbIUs.

90%
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=2 0
Mca0™= * CaCO;——> Ca0 + CO,

2) Onpenenum maccy kapooHara

KaJblus B 1 T u3BecCTHIKA.
Meaco, -100%

@caco, = m
m _ mmn .a)CuCOS _ 1000 90 _ 900 K
caco, 100% 100

3) CocTtaBuM NPOMOPIHIO MO YPABHEHUIO PEAKIIHH.

Ucaco3=40 + 12 + 16-3 = 100 r/monb
Uca0=40 + 16 = 56 r/mMob

100r -56r
900 KT — Mca0
900 - 56
= =514
CaO 100 KT
OT1BeT: Mcao = 514 kr
3amaua3

Ckoubko xjopua cepedpa MoxkHo noayuuts 1o peakuuu AGNO; + KCI—-AgCI + KNOs, ecitu B
pactBope Obu10 16,9 T HUTpaTa cepedpa, a MPaKTUYECKUI BBIXO MPOAYKTOB cocTaBisieT 99%.
Hano: Pemienue:
Mygno, = 16,91 | 1) Onpenennm Mager (Te0p.), UCIONB3YsE

MIPaKT. MIPOTIOPIIHUIO.

BBIX01=99% Hagno, = 107+14+48 = 169 r/mo1ab
tager= 107435,5 =142,5 r/monb
169r —142,5r
16,9 r— Magc (Teop.)

p— Magel = 16,9-1425 =1425T

m Pt =7 169

2) OmpenenuM Magel (IIPaxT.)
14,25 — 100%

mAQCI (mpakt.) — 99%

14,25 -99%

100%

Omeem: MpaKTUUECKUN BBIXOJ XJIopHaa cepedpa cocrasiuser 14,1 1.

®opma npeacTaBiaeHus pe3yJabTara:

BeinonHeHHbIe 3a1aHUS.

Magai (mpaxm.) = =141 T

Kpurepun onenuBanus:

«5» (OTJIIMYHO): BBICTABISETCS CTYIEHTY, €CIM pacueTHass W rpaduueckas 4acTH BBIIOJHEHBI B
MOJTHOM 00BeMe, pelieHne o(hOpMIIEHO C COOJIIOJICHHMEM YCTAaHOBJICHHBIX MPABWII; CTYJEHT CBOOOIHO
BJIa/IEET TEOPETHUECKUM MaTepHuaaoM, 6e301nO0YHO IPUMEHSIET €ro IPU PEeLIeHUH 3a1ay.

«4» (XOpoIlo): BBICTABISAETCS CTYAEHTY, €CIIM TpPHU BBINOJHEHUH 33JaHUS  JOMYIICHbBI
HE3HAYUTCJIIbHBIC OIHI/I6KI/I, pEeIICHUC OCbOpMJ'IeHO C CO6J'IIO)1€HI/IGM YCTAHOBJICHHBIX IIpaBHJI; CTYACHT
CBOOOJHO BJIaJ€EeT TEOPETUUECKUM MaTepHaIoM, 0€30INO0YHO MPUMEHSET ero MPH PELIeHUH 3a/1ay;

«3» (yIOBIETBOPHUTEIBHO): BBICTABISECTCA CTYACHTY, €CIH 3aJaHHE BBINOJHEHO C «TPYOBIMH»
omunOKaMu, pemeHne opopmiieHo 6e3 CoOIII0IEHHs YCTaHOBIECHHBIX MTPABUIT,

«2» (HEyIOBIETBOPUTENBHO): BBICTABIISIETCS CTYAEHTY, €CIM pa00Ta HE BBIIIOIHEHA.

Tema 2.5 Xumnueckne peaknun. CKOpocTh XMMHUYECKO# peaknun. XuMUYecKoe paBHOBeCHE
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IIpakTnyeckoe 3ansaTue Ne 12. Pacuer ckopocTeii XuMUYecKOii peakuu.

Heab: paccunTaTh M3MEHEHHE CKOPOCTH XUMHUECKOW PEaKIMH, NMPH YBEIMYCHUH KOHICHTPAIUU
MIPOJYKTOB PEAKIIH.

BbinosiHeHue padoThl cOCOGCTBYET (POPMHUPOBAHHIO:

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06

MarepunanbHoe obecrnieyeHue:

VYyeOHast ayaAuTOpHst Ui IPOBEIACHHUS JEKIIMOHHBIX, TJAOOPATOPHBIX U MPAKTUUYECKUX 3aHATHUI; Ui
IPYIIOBBIX U UHIAWBUAYAIBHBIX KOHCYIBTALMHN; UTSI TEKYILIETO KOHTPOJIS U IPOMEKYTOYHOH aTTeCTAllUu:
pabouee MecTO mpernojaBaresss, paboune Mecta obydaromuxcs, gocka. Kommerorep: AMDAtlon (tm)ll
x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ monutopl9”, npoekrop EPSONEH-
TW650, sxpan HacteHnbiii LumienEcoPicture - 1 mir.;

Muxkpockon "Mukpomen-C-13"-1 mr.YuebHOo-MeTOIMUECKAs JOKYMEHTALUs, JAUJAKTHUECKUE
cpenctBa. PaGouee MecTo mperogaBaress: MEPCOHANBHBIN KOMIBIOTEP, paboyre MecTa 00ydaroluxcs,
ocKa yueOHasi, yueOHasi MeOeb.

3aganme:
3agayalNelKak u3MEeHUTBCS CKOPOCTH peaknuu (cM.Tadmuity 2.1), eciii KOHLIEHTPAIHMIO TEPBOTO
COCIMHEHUS B YPaBHEHHS] XUMUYECKOW PeaKkIui YBEIUUUTSH B... pa3

Tabmunal.l — ucxoaHble JaHHBIE IS 3a0a4H.

BapI/IaHT YpaBHeHHe XUMHUYECKOHN p€aKnuu Bo ckoibko pa3 yBeIM4YNJIaChb
KOHLCHTpalug
1 ZCO(F) + OZ(F) = ZCOZ(F) 3
2 ZNO(F) + 02([‘) = ZNOZ(F) 2
4 CO(F)HZO(F) = COZ(I‘) + Hz 2
5 Haywy + o) = 2H] 3
6 ZHZ(I‘) + OZ(I‘) = ZHZO(}K) 3
8 2NOy + Clz(r) = ZNOCl(F) 2
9 2502(1-) + OZ(I‘) = 25030‘) 3
10 2NH3(F) = NZ(I‘) + 3H2(F) 3

3agaua Ne2.[lonp3ysce Tabnuieit 1.2, onpenenute, B KaKyt0 CTOPOHY CMEHUTHCSI paBHOBECHUE B
PaBHOBECHOM CHCTEME, €CITU

1. VYBeInunuTh JaBJICHUEC B CUCTEME

2. [ToBbICUTH TEMIIEpATYpPy

Tab6muna 1.2 Ucxonusle qanuble mIs 3agaqad No2
Baprnanr  PaBHOBecHas cucrema

1 NZ(I‘) + 3H2(F) = 2NH3(F); AH = —92K[[)K
2 NZ(F) + OZ(F) = ZNO(F) ;AH = +180Kﬂ,)¥<
3 ZHZ(I‘) + OZ(I‘) = 2H20; AH= -492KI[)K
4 1 1
EHZ(F) + EFZ(F) = HF(F),AH = —144,3KA>K
5 2NO(y = NyOyry; AH=+9,65T1c
6 2CO(F)+02(F) = ZCOZ(F); AH = —568}(,&7}(
7 CO(r)+H,0(r) = COypry + Hyy AH = —42,6K/I
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8 CHyy + 205y = COyy + 2H,0(0x); AH = —890k/x
9 S(1B)+05(ry = SOy¢ry; AH = —297x/Ix

ITopsinok BbINOJIHEHHSI PAa0OTHI:
1. Ucnionb3ys Tabnuity 1.1 u 1.2, BEIMOTHATE yIpaKHEHUSI.

[TpounTath TeOpeTHYECKOE 0OOCHOBAHHE.
3amnucarh JaTy BBIIOJIHEHUS pabOThl, HOMEpP, TEMY, BapUAHT padOThI.
BeinonnuTs 3a1a4n
Crenartp 3aKnIro4eHus
dopma npeacraBjeHus pe3yabTara:
BrinosiHeHHBIE yIIpa)KHEHMSI U TPOU3BEIEHHBIE PACUETHI.

Kpurepun onenuBanus:

«5» (OTIAMYHO): BBICTABISETCA CTYIEHTY, €CIM pacdyeTHas W rpaduyeckas 4yacTH BBIIOJIHEHBI B
IIOJJHOM 00BeMe, perieHre O()OpMIIEHO C COOJIFOJCHHEM YCTAHOBJICHHBIX MPaBWII; CTYJEHT CBOOOIHO
BJIa/IEET TEOPETUUECKUM MaTEpUaIoM, O€30ILINO0YHO IPUMEHSIET €ro IIPU PEILICHUH 3a/au.

«4» (XOpoIlO): BBICTABIAETCS CTYAEHTY, €CJIM IPU BBIIOJHEHUU 33JaHUS  JOMYILICHbI
HE3HAYUTENIbHBIE OIMOKH, perieHrne o(GopMICHO C COONIOJEHUEM YCTAaHOBIIEHHBIX IPABHI; CTYIEHT
CBOOOJHO BJIaJ€ET TEOPETUUECKUM MaTepHaIoM, 0€30IMO0YHO IPUMEHSIET €ro MPH PEeLICHUH 3aj1ay;

«3» (YIOOBIETBOPUTEIBHO): BBICTABISAETCS CTYACHTY, €CIM 3a/laHH€ BBINOJIHEHO C «TPyOBIMM»
omnOKaMu, pereHre opopmiIeHO 06e3 COOJII0ICHHS YCTaHOBICHHBIX ITPABUIT,

«2» (HEYIOBJIETBOPUTEIBHO): BBICTABISETCS CTYACHTY, €CJIM padoTa HE BBIIIOJIHEHA.

el N =

Tema 2.5 Xumuueckue peakuun. CKOpocTh XMMHYECKOI peakiniui. XUMHUYeCcKOe paBHOBeCHE

IIpakTnuyeckoe 3ansitue Ne 13,14. CocraBiienue ypapuenuii OBP meTo10M 3/1eKTpOHHOTO
0ananca. OnpenejieHue OKUCIUTE/IeH H BOCCTAHOBHTEJICH.

Lenab: ypaBHUBATh OKHCIUTEIHLHO-BOCCTAHOBHUTEIHHBIC PEAKIIUHU; OIMPEACIATh OKUCIUTEIh H
BOCCTaHOBUTEb.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

MarepuajibHoe o0ecnieyeHue:

YyeOHast ayaAuTopust i MPOBEACHUS JIEKIIMOHHBIX, TA0OPATOPHBIX U MPAKTUYECKUX 3aHATHIMA; s
TPYIIOBBIX W WHAWBUIYATBHBIX KOHCYJIBTAIH; IS TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM aTTECTAIINH:
pabouee MecTo TpemnojaBaress, padoune Mecta oOydvaromuxcs, gocka. Kommerorep: AMDAtlon (tm)ll
x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ mouutopl9”, mpoektop EPSONEH-
TW650, sxpan HacteHHbIit LumienEcoPicture - 1 mr.;

Muxkpockorn "Mukpomen-C-13"-1 mt. YuyeOHO-MeTOAMYecKass JOKYMEHTAIUs, JUJAKTHYCCKHE
cpenctBa. Pabouee MecTo mperogaBarensi: MEPCOHATBHBIN KOMIBIOTEpP, pabodre MecTa 00ydarouuxcs,
JOCKa yueOHas1, yueOHast MeOeb.

3aganme:

MetonoM 5neKTpOHHOrO ©OanaHca paccTaBbTe KOI((UIMEHTHI B ypaBHEHHUSX OKHCIUTEIBHO-
BOCCTaHOBUTEIHHBIX PEaKIIUM:

C+H,=CH,4

Hg(NOs), = Hg + NO, + O,

K2MnO4 + H,0 = KMnO4 + MnO; + KOH

K,S03; = K,SO,4 + KsS

Zn + KNO3 + KOH = K,Zn0O; + NH3 + H;0
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Ag0 =Ag + O
ITopsinok BbINOJIHEHHUSI PAa0OTHI:
[Topsi10K BBIMTOTHEHUS PAOOTHI:
1. 2. Pemmenue 3a1a4 i1l CaMOCTOSATEIILHOTO pazdopa

3aKOHYUTH COCTABJICHUE YPABHCHHI OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIMA METOJIOM 3JICKTPOHHO-
HOHHOI0 OaJiaHca:
1. SO, + Ky,Cr,0O7 + H,SO,—KoSO,4 + ...
21. Zn + K,Cr,0O7 + HCI—ZnCl, + ...
22. Cl, + KI + H,O—KIO3+ ... H,O, + KMnO,4 + H,SO4— O5 + ...
23. Kl + H,S0O, (xonm)—> I + ... . I+ KySnO, + KOH — K,SnOs + ...
24, SO, + KMnO4 + H,O — HSO4 + ... 10. KI + KMnOg4 + H,SO4— 1o + ...
dopma npeacTaBJeHus pe3yabTaTa:
BeInoHeHHbIE YIIPaXXHEHHUST ¥ IPOU3BEICHHBIC PACUYCTHI.

Kputepuu oneHuBanus:

«5» (OTIMYHO): BBICTABISCTCS CTYIEHTY, €CIIU pacdyeTHas W rpaduyeckas 4acTU BBITIOJHCHBI B
MOJIHOM 00BeMe, pemieHue OPOPMIICHO C COOJIIOJICHUEM YCTAHOBJICHHBIX IMPABHII;, CTYICHT CBOOOJHO
BJIQJICET TCOPETHUCCKUM MaTEPHAIOM, O€30IHNO0YHO IPUMEHSICT €ro IIPH PEIICHUN 33/1a4.

«4» (XOpOI0): BBHICTABIACTCA CTYACHTY, €CJIIM TP BBIIOJHEHUU 3aJaHUSl  JIOIYIICHBI
HE3HAYUTENIbHBIC OMMOKH, pelieHue o(GOpMIICHO C COOJNIOJICHUEM YCTAHOBJICHHBIX IPABHII; CTYICHT
CBOOOJIHO BJIAJICET TEOPETUUSCKUM MaTePHUAIIOM, O€30ITMO0THO IPUMEHSIET €T0 MPHU PEIICHUH 3a/a9;

«3» (yIOBIETBOPHUTEIBHO): BBICTABISCTCS CTYACHTY, €CIH 3allaHHE BBIMOJHEHO C «TPYOBIMHY
omunOKaMu, pemeHne opopmiIeHo 6e3 COOIIIOICHHs YCTaHOBIICHHBIX MTPABHUIT,

«2» (HEYIOBIETBOPHUTEIBHO): BBICTABIISICTCS CTY/ICHTY, €CIi paboTa HEe BBITIOJIHCHA.

25. H,0, + K,Cr,07 + HCI—-05 + ...
Cl, + SO, + H,O — H»SO,4 + ...

akr~wn
© o~

Tema 2.5 Xumudeckne peakuun. CKOpocTh XMMHYECKOH peakiniuu. XUuMUYecKOe paBHOBeCcHe

IIpakTnuyeckoe 3ansitue Ne 15,16. CocraBiienue ypapuenuii OBP meTo1om 3/1eKTpOHHO-
HOHHOIO0 0ajnaHca.

Ileab: ypaBHHMBAaTh OKHCIUTEIBbHO-BOCCTAHOBHUTENbHbBIE DPEAKLUHU; ONPENENATh OKUCIUTENb WU
BOCCTAHOBHUTEITb.

Boinosinenue padorsl cnnocodcTByeT GOPMHUPOBAHMIO:

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

MatepuajbHoe obecnieyeHue:

VYdeOHas ayAuTOpUS IS TIPOBEICHHS JICKIIMOHHBIX, JTA00PATOPHBIX W MPAKTHYECKUX 3aHITHHN; IS
IPYIIOBBIX U UHIMBUAYAIBHBIX KOHCYIbTALUHN; Ul TEKYIIETO KOHTPOJIS U IPOMEKYTOYHON aTTeCTalllu:
pabouee MecTo TpemnoaBaressi, paboune Mecta obyuaromuxcs, gocka. Kommerorep: AMDAtlon (tm)ll
x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ monutopl9”, npoekrop EPSONEH-
TW650, sxpan HactenHbiii LumienEcoPicture - 1 mr.;

Muxkpockon "Mukpomen-C-13"-1 mr.YueOHO-MeTOoIMUECKass JOKYMEHTALUsl, AUJAKTHUECKUE
cpeacrBa. PabGodee MecTo mpemnogaBares: MEpCOHANBHBIM KOMITBIOTEP, paboune MecTa 00yJaronuxcs,
7ocka yueOHasi, yueOHass MeOeb.

3aganue:

MeTo0M 3JeKTPOHHO-UOHHBIX MOJTYPEaKIUd, paccTaBbTe KO3(PPUIUEHTH! B YPABHEHUSAX OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEaKITHIA:

Cl, + K»,S + KOH — KC1 + K»S0O4 + H,0O

K>Cr,07 + 4H,S0,4 + 3H,S = Crz(SO4)3 + 7H,0 + 3S(T) + KySOy4

2KMnO, + 3H,S0,4 + 5Na,S0O3 = 2MnS0O,4 + 3H,0 + 5Na,S0O4 + K,SO,4

Na,SO; + 2KOH + 2KMnO,4 = Na,SO4 + H,O + 2K,MnOy
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Ilopsiiok BbINOJTHEHHS PA0OTHI:
[Topsnox BeIONMHEHUS PAaOOTHI:
1. Pemienue 3aau Juisi caMOCTOSTENBHOIO pa3doopa

3aKOHYUThH COCTABJICHHE YPAaBHEHUM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA METOJIOM JIEKTPOHHO-
MOHHBIX MMOJYpEaKIIHii:

1. H,S+ HNOg(KOHu)—) H,SO4 + ... 11. NO; + H,0 — HNO3 +HNO,

2. FeSO4+ KMnO4 + KOH —Fe(OH)3 + ... 12. H,S + KCIO— S + KCI + ...

3. KlI+KMnQO4 + HCI — KIO3 + ... 13. FeCl, + Cly— ...

4. Cu+ HySO, (konw)—> CuSO, + ... 14. Zn + KMnO4 + H,SO4—> ...

5. Sb + HNO; (pas6.)—> Sb,Os + ... 15. NalO3 + SO, + H,O —Nal + ...

6. Kl + KMnO4+ H,0O - KIO3 + ... 16. HCI (comy) + KCIO3— Clp + ...

7. Br,+HyS +HyO — Hy,SO4 + ... 17. 27. Cl; + KOH —KCI + KCIO3 + ...
8. FeSO, + KMnO,4 + H,SO4— Fez(SO4)3 + ... 18. H,S + HNO; - S+ NO + ...

9. KI+K,Cr,0;+H,SO4— I, + ... 19. H,S + H,SO, (xomm) ™ S+...

10. Ag + HNO3 (pass)—> AGNO3 + . 20. HCl(om) + MNO;—Cl, + ...

®opma npeacTaBieHus pe3yJbTara:
BeInonHeHHbIE YIIPaXXHEHHUS ¥ IPOU3BEICHHBIC PACUYCTHI.

Kpurepuu onennBanus:

«5» (OTIMYHO): BBICTABISCTCS CTYIEHTY, €CIIM pacdyeTHas W rpaduveckas 4acTH BBITIOJHCHBI B
MOJTHOM 00BeMe, perieHre 0(GOPMIICHO C COOJIIOJICHHMEM YCTaHOBIICHHBIX MPABWI; CTYICHT CBOOOIHO
BJIQJICET TEOPETUIECKUM MaTepHAIOM, 0€30IIMO0YHO TPUMEHSIET €T0 MPH PELICHUH 3a1ad.

«4» (XOpoIlo): BBICTABISACTCS CTYACHTY, €CJIIM TPH BBIIOJHCHUU 3aJaHUs  JOMYIICHBI
HE3HAYMTENIbHBIE OIMOKH, perieHne o(GopMIeHO C COONIOJIEHHUEM YCTAaHOBIIEHHBIX IPABHI; CTYIEHT
CBOOOJHO BJIaJI€eT TEOPETUUECKUM MaTepHaIoM, 0€30IMO0YHO MPUMEHSET ero MPU PELIeHUH 3a/1ay;

«3» (yHOBIETBOPUTEIHHO): BBICTABIAETCS CTYIEHTY, €CIH 3aJaHuE€ BBHIMOJHEHO C «TPYOBIMIY
omKnOKaMu, pemeHne opopmiIeHO 06e3 CoOJII0ICHHS YCTaHOBICHHBIX MTPAaBUIT,

«2» (HEyIOBIETBOPUTEIBHO): BBICTABISETCS CTYACHTY, €CIM pad0oTa HE BBIIIOJIHEHA.

Tema 2.7 TepmoauHaMuyecKue 3aKOHOMEPHOCTH MPOTEeKAHUSI XUMHYECKUX peakuuii. PapHoBecue
XHUMHYECKHX pPeaKuuu

IIpakTuyeckoe 3ansaTue Ne 17. llpunuun Jle HlaTteabe. Bausinne pa3anyubix GakTopoB HA
U3MEHEHHEe PABHOBECHS] XUMHUYECKUX PeaKkuuu

Hean:
1. YrnyOuTh 3HaHUS TIO BIUSHUIO PA3IMYHBIX ()aKTOPOB Ha CMEIICHHE PAaBHOBECUS] XUMUUYECKUX PEaKIIui
2.Ilokazare nmpeumyiiecTBa npunmuna Jle — [llarenbe npu cMenieHnu paBHOBECHS.
3. 3akpenuTh yMEHUS ONPEENIATh BIUsSHUE (AaKTOPOB HAa XMMHUYECKHUE PEAKITUN
Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

MarepuanabHoe odecneyeHue:

YyeOHast ayAuTopust i MPOBEACHUS JICKIIMOHHBIX, TA0OPATOPHBIX U MPAKTUYECKUX 3aHATHMA; s
TPYIIOBBIX W WHAWBUIYAIBHBIX KOHCYJIBTAIN; IS TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM aTTECTAIINH:
pabouee MecTo TpemnojaBaress, padoune Mecta oOyvaromuxcs, gocka. Kommnbrotep: AMDACtlon (tm)ll
x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ mouutopl9”, mpoektop EPSONEH-
TW650, sxpan HacteHHbIit LumienEcoPicture - 1 mir.;

Mukpockon "Mukpomen-C-13"-1 mr. YdeOHO-MeToaMuYecKass JOKYMEHTAIMs, JUIAKTHUYCCKUE
cpenctBa. Pabouee MecTo mperogaBarens: MepCOHAIbHBIA KOMITBIOTEp, pabodne mMecTta 00ydaronuxcs,
JOCKa yueOHas1, yueOHast MeOerb.
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3aganme:

1. OtBeruTh Ha BOMPOCHI:
1. Onpenenenue CKOPOCTH XUMUYECKON peaKIuu.
2. ®opMyIibl BBIPAKEHUS CKOPOCTH M €IUHUIIBI U3MEPEHHS CKOPOCTHU:
a) TOMOT€HHOH peaKluy;
0) reTeporeHHOM peaKIluH.
3. Ilepeuncnuth GaKTOPbI, BIUSIIOMINE HA CKOPOCTh XUMUYECKOH pEaKIIiH.
4. Ha npumMepe peakiiuy B3auMOACHCTBUS IIUHKA (T'P) C KHCIOTAMHU COJITHOW U YKCYCHOM
OOBSICHUTH BIIUSIHUC
a) MPUPOAbI pearupyroIINX BEUIECTB HA CKOPOCTh PEaKIINH;
0) TemmepaTypbl Ha CKOPOCTh XUMHUYECKOU peakuuu: hopmyisl Bant-T'odda;
B) IOBEPXHOCTHU COIPUKOCHOBEHUS PEarupyrONINX BEIIECTB Ha CKOPOCTh XUMUYECKON peaKIuy;
CPaBHUTH CKOPOCTh PEAKIIMU XKEJIe3a B BUJIE TIOPOILIKA U JKEJIE3a B BUJE CTPYKKHU C COISTHOM
KHUCJIOTOM.
5. Kak 3aBUCUT CKOPOCTh XUMHUUECKON PEAaKIMK OT KOHLIEHTpauuu? 3aKOH Macc JIeHCTBYIOIINX
pearupyromux BemecTB. COCTaBUTh KHHETUYECKOE YPAaBHEHUE XUMHUECKON peakInu.
[Ipumep.
2SOI(r) + Ol(r) = 2803“')'
6. Kakue BemiecTBa Ha3pIBatoTCs KaTanuzaropamu? Maruburopamu? B yem otiinuune ux
JEHCTBHS Ha CKOPOCTh XUMUYECKOU peakinn? 3HadeHHe KaTaau3aTopoB 1 MHTUOUTOPOB Ha
IIPOU3BOJICTBE, B )KU3HU KUBBIX OPIaHU3MOB.
7. YTo HY>KHO 3HATh O XMMHUYECKOH peakliu, YTOObI ONpeIeTUTh €€ CKOPOCTh? BriOparth
[IPaBUJIbHBIE OTBETHI.
a) THI peaKIluHu;
0) cocTaB U arperaTHoe COCTOSIHUE UCXOAHBIX MPOIYKTOB U KOHEUHBIX MPOAYKTOB PEaKIINH;
B) KOHIICHTPAIMIO BCEX UCXOTHBIX MPOJYKTOB PEAKIIUU;
') KOHLEHTPALMIO OJIHOTO MPOAYKTa PEaKIMK Yepe3 ONpPEIeICHHbIN MPOMEKYTOK BpEMEHU U
BEJIMYMHY NMPOMEKYTKA BPEMEHU;
1) TEMIEPATYPHBII K03(PPUIMEHT, U3MEHEHUE TEMIIEPaTypPhl 32 ONPEAEIEHHBIN TPOMEKYTOK
BpPEMEHH;
€) IJI0LIa/b TOBEPXHOCTH CONMPUKOCHOBEHMSI; HATMUME KaTaIu3aTopa.

IHopsaok BbINOJIHEHUS Pa0OTHI:

1. Pemenue 3aa4 uist caMOCTOSATEIHLHOTO pazdopa

Bapunanr | Bapnanr 11
1. CocTaBUTh BBIpAXKEHHE CKOPOCTH XMMHUYECKON pEaKIMK MO 3aKOHY JEUCTBYIOIIHNX Macc.
a) 2805, + Oy = 2505y a) 4HCly + Oy, = 2Cly,y +2H,0
6) CO(” + ZHZ‘” = CH:{O}H 6) 2NO“) + 02(” = NOJ(,)
2. Kak u3MEHHTCSI CKOPOCTh PEAKIIMH 10 YCIOBUIO 33J]a4l, YMEHBIIUTCS WU YBEIUYUTCA?
t° =20° t°,=60°
";3500 ’.1=||0
Y= 3 Y= 2
V;. =¥ .VL.. =
V,-.‘ ‘/’.'l

3. BeruucauThs CKOpocTh
TOMOTI'E€HHOM peaKkuu TeTEPOreHHON peaKIuu
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10 YCIIOBUIO:
D, +C =A

¢p,. = 10 Mons
p,.. = 2 MONb

A+ B, =C,
Ca..= 0,1 Mmonb/a

Ca. = 0,02 monn/n

Ao / n=0 cex
=0 cex =

o L= 1,5 MHH
y= 2 MHH

¢ S=0,04 mm?

®opma npeacraBiaeHus pe3yJabTara:
BoinosiHeHHbIE yIIpa)XKHEHUSI U IPOU3BEICHHBIE PACUETHI.

Kpurepun oueHuBaHus:

«5» (OTAMYHO): BBICTABISETCSA CTYIEHTY, €CIU pacdyeTHas W rpaduyeckas 4acTH BBITIOJTHEHBI B
IIOJJHOM 00BeMe, pelieHre O(GOpMIIEHO C COOJIFOJCHHEM YCTAHOBJICHHBIX NPaBWII; CTYJEHT CBOOOIHO
BJIQJICET TEOPETUIECKIM MaTepHAIOM, 0€30IIMO0YHO IPUMEHSIET €T0 MPH PEIICHUH 3a/1a4.

«4» (XOpoIlOo): BBICTABIAETCS CTYAEHTY, €CJIM IPHU BBIIOJHEHUU 33JaHUS  JOMYILICHbI
HE3HAYUTENIbHBIE OIMOKH, perieHne o(GopMICHO C COONIOJEHUEM YCTAHOBIICHHBIX IPABHI; CTYIEHT
CBOOOJIHO BJIaJI€eT TEOPETUUECKUM MaTepHaaoM, 0e30INO0YHO IPUMEHSET ero NPy PEeLIeHNH 3ajay;

«3» (yIOBIETBOPHUTEIHHO): BBICTABISECTCA CTYACHTY, €CIH 3aJaHHE BBHIMOJHEHO C «TPYOBIMI»
omKnOKaMu, pereHre opopmIIeHO 06e3 COOJII0ICHHS YCTaHOBICHHBIX ITPABUIT,

«2» (HEyIOBJIETBOPUTEIBHO): BBICTABISETCS CTYACHTY, €CIM paboTa HE BBIIIOJIHEHA.

Tema 2.7
TepMoauHaMHYeCKHe 3aKOHOMEPHOCTH NMPOTEKAHUA XUMHYECKHX peakunid. PaBHoBecue
XHMHUYECKHX peakumi

IIpakTnueckoe 3ansiTue Ne 18,19. «Pacuer TenyoBoro 3pdekra XUMHUYECKOI peakuuu u
CaMONIPOU3BOJIbHOI0 MPOTEKAHUS PeaKIuii»

Hean: 1.HayunThcst paccUnTHIBATh KOHCTAHTY PAaBHOBECHSI.
2.YMeThb OnpeeNsTh CaMOIIPON3BOJILHOE TCUSHHE PEAKIINH.
3.3aKkpenuTh yMEHUS pacCUUThIBaTh SHepruto ['ndocea.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

MarepuanbHoe o0ecnieyeHue:

VYdeOHas ayAuTOpUS IS TIPOBEICHHS JICKIIMOHHBIX, JTA00PAaTOPHBIX W MPAKTHYECKUX 3aHITHHN; IS
IPYNIOBBIX U MHIMBHIYAJIbHBIX KOHCYIBTAIIMN; JUTS TEKYIIEro KOHTPOJIS U IIPOMEKYTOYHOM aTTeCTALUH:
pabouee MecTO TpemnojaBaressi, paboune Mecta obyuaromuxcs, gocka. Kommerorep: AMDAtlon (tm)ll
x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ monutopl9”, npoekrop EPSONEH-
TW650, sxpan HactenHbiit LumienEcoPicture - 1 mr.;

Muxkpockon "Mukpomen-C-13"-1 mr. YdueOHO-MeTonndeckas JOKYMEHTAIMs, AUJAKTHYECKUE
cpeacrBa. PabGodee mMecTo mpemnojaBares: TMEpCOHANBHBIM KOMITBIOTEP, paboune MecTta 00ydJaromuxcs,
7ocka ydeOHasi, yueOHas MeOeb.

IMopsinok BbINoJIHEHUs PadOTHI:

1. Pemenue 3a1a4 1o ajdropuTmy
2. OdopmiieHne 3a1a49 B TETPATIH.
3. BbImMoaHUTE OTYET O MpOETaHHOM padoTe.

IIpuMepsl peleHus 3a1a4
JIsIBBIYHCIIEHUSIBEIMYMHBICTAH AP THOMIH TR U(TETUIOBOT03(hheKTa)peakinm
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AHOchonwyIOTcne;[cTBnen33aK0HaFecca:
CTaHnapTHraﬂaﬂTaJI1,mm(TeImOBoﬁaq)Q)eKT)peaKunnAHopaBHacyMMeCTaHnapTﬂblxanTa.ﬂbnm“aoﬁpa
30BaHUANPOAYKTOBpeakunnXAH 3aBbI4€TOMCYMMBbICTAHARPTHBIXIHTATbIUIA o0pa3oBaHus
ucxoaubix BemecrB LAH’c yuerom CTEXHOMETPHHECKUX KOJIMYECTB BCeX BeIeCTB M HX
arperaTHbIX COCTOSTHHUIA:

0 AH=ZABI -DAH

r f(mpomx)  f(ucx)

Hanpumep, nis peakuuu

szSg(K)+3H2(F) =2Sb(x) +3H28(r)

AH’=(3AH°(H2S) + 2AH (Sb) (AH(Sb2S3)+ 3AHO(H)

3HaueHWs  CTaHAApPTHBIX  DHTANBIMH  (TEIIOT — OOpAsOBAHMS TNPHBEACHBI B  TabIIHIe
(cm.mpunokenue,Tabdm.2).

CrannapTHBIEIHTATBIMUOOPA30BAHUSATIPOCTHIXBEIIECTB, TEPMOAMHAMUYECKUO0IIEeYCTONUNBBIX IO
UMOP(PHBIXMOAUPUKATUHIITHATIIOTPOIHBIX (POPMYCIOBHOIIPUHATHIPABHBIMUHYITIO:
AH%(H2)=AH{(Sb)=0k [>x/MO15.

IMPUMEP1

PaccuuTaiite cranaapTHyI0 SHTANBNHUIO (TETUI0BOM 3 dekT) peakmuSOy(r)+2

HS(1) = 3S(pom6) + 2H,0(x).

VYxaxure, OyJeT I JaHHAs PEaKLUs YK30- WK YHI0TEPMUYECCKOMN?

PEHIEHUE

SO,(r) +2H,S =3S(pom6)+2H,0(x);

AH,’=?
BemectBo SO, H,S H,O
AH/ & J[K/MOJTb -297 -20,15 -285,84
n MOJIb 1 2 2
AH,’= 3AH{’ (S) +2AH{’ (H20)- (AH{(SO2) + 2AH’
(H20)) =(3-0+2(-285,84))-(1:(-297,0))+2-(-20,15))=-
234, 5x]x.
Oteet: CtanmapTHas SHTAIBIHS peakiuu paBHa -234,5
k/[x. Peakmus 3I<3OTepMquCKaﬂ,TaKKaKAHr0<0.
IMPUMEP2
[To TepMoOXUMUYECKOMY YpaBHEHUIO
4FeO(k)+02(r)=2Fe303(k); AH,? = -584 kJx
PaccunraiiTe cTaHIaPTHYIO SHTAIBINIO (TEIUIOTY) 0O0pa30BaHUS MPOIYKTA.
PEILIEHUE
4FeO(k)+02(r)=2Fes05(k); AH. = -584 k]
BEIIECTBO FeO 0O, Fe,O3
AH kJ>k/MOIb -206 0 ?
n MOJIb 4 1 2

AH"=2AH{’(Fe;03)— (4AH{(FeO)+1AH;(0y))
-584 = 2AH{ (Fe,05)-[4(-206) +0].
Otkyna:
AHs (Fe;03) = -824K]I»x/M011b.
OtBer:CrangapTHas HTaNBIUA(TeruIoTa)o0pazoBanusiokcugaxenesa(lll)paBaa-824« [ x/mMoib.
NMPUMEP3

Paccuuraiite 3HAQYCHHE CTAHJAAPTHON OHHTAIBNHUHU (TEIJIOTHI) 00pPa30BaHUS MPOCTHIX
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BEIIIECTB
2C(rpaduT)+3Ho(r)=C,Hs(T)
[To cnexyronmM TEPMOXUMUYECKUM YPaBHEHUSIM:
a)CoHe(r)+7/20,=2CO4(r)+3H200x),  AH:°=-1559,87k]I6)

C(rpadut)+0,(r)=C0x(T), AH,® =-393,51 kJIx
B)H,(1)+1/202(r)=H20(x), AHZ’= -285,84 k]l
PEILIEHUE

JUISIBBIYHCICHISICTAH AP THOMYHTAIbIHH(TeruioBoroad dekraAH, ) peakiinoGpasopaHusdTAHAN3
MIPOCTHIX BEIIECCTB MO YPABHCHUIO
2C(rpaduT)+3Ho(r)= CoHg(T)
Crnenyet ypaBHeHHE (0) YMHOXKUTH Ha2, ypaBHEHHUE(B)-Ha 3,a 3aTEM CYMMY 3TUX YPaBHCHHU BHIYCCTh
13 ypaBHEHHUs (a):
CoHg+ 7/20, -2C-205-3H5-3/20,= 2C0o+ 3H,0-2C0, -3H,0;
C,Hg(1)=2C(x)+3Hy(r).
[Tocnenpeobpazoanusinonyuumypasaenue( ). IlposeastakuesxxeneicTBUSICOCTaH 1IapTHEIMHU
SHTAIBNUAMU JAaHHBIX PEAKUUN, MONTYYUM CTAHIAPTHYIO SHTAJBIHIO (TEIUIOTY) Ppa3lioKeHUS
JTaHa:
AH’=AH’-(2AH%+3AHY)=(-1559,87)-2(-393,51)-3(-285,84)=+84,6 7x JIk.
OHTanbnus 00pa30BaHWs pPaBHA DHTAIBIMU PA3JIOKECHUS C OOpaTHBIM 3HAKOM, IO3TOMY
CTaHJapTHAs SHTAJIBIHNS (TEIJI0Ta) 00pa30oBaHUs dTaHa AH/’ (CoHe)= - 84,67 Ix/MO1Ib.
3agauu AJ15 CAaMOCTOSITEILHOTO PelIeHusl

3anaua 1. Paccuuraiite cTaHIapTHYIO SHTAJIBINIO U CTAHAAPTHYIO SHTPOIHIO XUMUYECKON PEeaKIuu.
Omnpenenure B kKakoM HampasieHuu npu 298 °K  (mpssMom uiin oOpaTHOM) OyeT MPOTEeKaTh peaKius.
Paccuuraiite TemmepaTypy, pu KOTOPO paBHOBEPOSITHBI 00a HampaBiieHus! peakiiui. CripaBOYHbIC
JAHHBIE CMOTPUTE B PUIOKEHUHN

1.NH; ot 50, ®= 4NO(F) + 6H20(r)

2. 4HCI(r) + Oz (r) = 2H,0(1) + 2Cl3 (2)

3.CaCO; (1) = CaO(m) + CO; (1)

4. Fe304 (1) + Hy (1) = 3FeO(m) + H20(1)

5. Ca(OH);, (1) + CO; (1) = CaCa 3 (1) + H0O(1)

3agaua 2. Beruucnure s1epruto 'u60ca u onpenenure BO3MOKXHOCTh IPOTEKaHUs peakliuy pu
temneparypax 600 u 3450 K. CnpaBouHbI€ JaHHBIE CMOTPUTE B IIPUIIOKEHUHN

1.FeS; (1) + 110; (1) = 2Fe;03 (1) + 8S0; (T)

2. Zn(x) + “04(r) = ZnO(x)

3. 3CU(TB) + 8HN03()K) = 3CU(NO3)2(TB) + ZNO(F) + 4H20(,K)

42H,0(r.) + CHy(r.) = COx(r.) + 4Hy(r.).

5. CHy(r) + CO2(1) =2CO(T) + 2H2(T)

®opma npeacTaBiIeHus pe3yJibTaTa:
BrimonHeHHbIE yIIpaXKHEHUS U IPOU3BEICHHBIC PACUETHI.

Kpurepun ouenuBanus:

«5» (OTJIMYHO): BBICTABISETCS CTYIEHTY, €CIM pacueTHas W rpaduveckas 4acTU BBIIIOJIHEHHI B
MOJTHOM 00BeMe, perreHre O0(GOpMIIEHO C COOINIIOJICHHEM YCTaHOBIICHHBIX TPABWII;, CTYJEHT CBOOOIHO
BJIJICET TEOPETUYECKUM MaTepHaioM, 0€30IIMO0YHO MPUMEHSIET €ro MPH PELIeHUH 3a1ay.

«4» (XOpoIo): BBICTABISETCS CTYIEHTY, €CIIM TIPH BBINIOJHEHUH 33JaHUS  JIOMYIICHBI
HE3HAUUTENIbHBIE OLIMOKM, pelieHne o(GopMIeHO C COONIOJEHHUEM YCTAHOBIIEHHBIX IPAaBHJ; CTYIEHT
CBOOOJTHO BJIQJICET TEOPETHUCCKUM MaTEPHAIOM, O€30IIHO0YHO MPUMEHSIET €T0 MPU PEIICHUH 3a7a4;

«3» (YIOBIETBOPUTENHHO): BBICTABISETCS CTYACHTY, €CIH 3a/JlaHHE BBITIOJHEHO C «TPYOBIMUY
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omuOKamu, perenne opopmiieHo 6e3 coOII0eHNS YCTAaHOBICHHBIX TPaBUI;
«2» (HEYIOBIETBOPHUTEIBHO): BBICTABIISIETCS CTYICHTY, €M paboTa He BBITIOJHEHA.

Tema 2.7TepmoauHaMuyecKne 3aKOHOMEPHOCTH NMPOTEKAHUS XUMUYecKUX peakumnii. PaBHoBecue
XHUMHYECKHX peaKkuuid

IIpakTnueckoe 3ansaTue Ne2(. PemieHne NpakTHKO-OPHEHTHPOBAHHBIX 3aJaHUI HA
npumeHenne npuHouna Jle-lllaresase 111 HAX0KIeHUsSI HATIPABJIEHUS CMELLCHUS] PABHOBECHS
XHMHYECKOH peakuy U aHAJIHU3 (PAKTOPOB, BIUSIIOIIUX HA CMELeHHe XMMHYeCKOr0 paBHOBeCHSI

Henan:

1.IToka3are mpeumyiectBa npunnumna Jle — IllaTense npu cMenieHun paBHOBECHSI.

2. 3aKpenuTh YMEHHsI ONPEENIATh BIUsHNE (AaKTOPOB HA XMMHUYECKHE PEaKI[UU

3.IToaTBepknaTh CMEIICHUE PABHOBECHS PACUCTAMH.

Beinosinenue padorsl cnocodcTByeT GOpMUPOBAHUIO:

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

MarepuanbHoe obecrieyeHue:

Y4eOHast ayTuTOpus I TPOBEICHUS JICKIIMOHHBIX, TAOOPATOPHBIX U MIPAKTHYSCKUX 3aHSATHUH;
JUIS TPYIIOBBIX U MHANBUAYAIBHBIX KOHCYIbTAIMI; TS TEKYIIEr0 KOHTPOJIS U MPOMEXKYTOYHON
aTTecTanuu: pabodee MECTO MpernoaBarens, padoure Mecta o0yJdaromuxcs, focka. Kommerorep:
AMDAtlon (tm)11 x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ mouuTop19”,
npoekrop EPSONEH-TW650, sxpan Hactennsiii LumienEcoPicture - 1 mr.;

Muxkpockon "Mukpomen-C-13"-1 mt. YyeOHO-MeToanueckass JOKYMEHTAalUs, NUJAKTUYECKHE
cpeacrBa. PabGodee MecTo mpemnogaBarens: MepCOHANBHBIM KOMITBIOTEpP, paboune MecTta 00ydaronuxcs,
7ocka yueOHasi, yueOHast MeOeb.

IMopsinok BbINOJTHEHHS PA0OTHI:
4. PenieHue 3a1a4 Mo anropuTMy
5. Odopmienue 3a1ad B TETPaIu.
IlpyMepel pemieHus 3a/1a4:
IIpumep 1.I1pu HEKOTOPOH TEMIIEpaType paBHOBECUE B
roMmorenHoiicucreMe2A+B=2C+4DycTaHOBUIOCHIPUCIECTYIOIINX
koHrenrpanusax: [A] = 0,16 mons/n, [B] = 0, 05 mons/n, [D] = 0,08
MoJIb/71. Hali THKOHCTaH Ty paBHOBECHUSIPEAKIIMUUHCX O THbIEKOHIIEHTpalnK /A Ju[ B].
Pewenue:3anmumeMbopMyITyKOHCTAaHTHIPABHOBECHS, yIU THIBASIKOHIICHTPAIIHBCEXBEIIECTB, T.K.CHC
TeMa SIBJISIeTCS TOMOT€HHOM:

. _lcrior
" AVIBI

Ho nam ne u3BectHa koHneHTpanus C. E€ Mbl MOXkeM HalTH 1O YPaBHEHUIO PEAKIUH, UCTIONb3Ys
CTEXHUOMETPUUCCKHUE CXCMBI:
(Dl _4 _0,08
(C] T ,orcroma X =0,04 MoJb.
*lonp .

[ToacraBuMm naHHBIE B GOPMYITY U paCCUMTAEM 3HAYEHUE KOHCTAHTHI:

04° -0,08* ; 5
, =004 008 _ 0000512=512 10"
0,16* 0,05

UToOBl HANTH UCXOAHBIC KOHIICHTPAIIMY BEIIECTB A 1 B, Hy)KHO onpeenuTh, Kakoe
KOJIMYECTBO ITUX BEUIECTB U3PACXO0/I0BATIOCH B X0J€ XMMUYECKOUN peaKIuu:
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i Cloe 2 0,04
/\I we 2 X [AJ wip 2 X
3 R0 ) ,HO B o0oM cirydae X =0,04 Mob/1;

. 4 0 Cloe 20,04 |Al,,, 2 004
B xt A 503051 (OB, — = 058071 2ok B
[ Bliyzp 1 X [ Blys 1 X { Bl 1 X

,orciona x =0,02Mo0mp/11.
HOCKOHBKy B DTOH p€aKknun A u B otHOCSTCA K HNCXOJHBIM BCIICCTBAM, KOHICHTpalsA KOTOPBIX C
TCYCHUCM BPCMCHU YMCHBIIACTCA 10 MCPEC TOI'0, KaK 3THU
BEILECTBAPACX OAYIOTCS, TOMXMCXOAHAs(HaUaIbHAs ) KOHLIEHTPALUA0 Yy 1€ TOOIbIIEPABHOBECHOM.
Orcrona
[A] HAY— [A]P+ [A] 3P =0,16+0,04 :O,ZMOJ'IB/J'I;
[B]HAq=[B]p+[B]H3P:0,05 +0,02 :0,07MOHL/H.

IIpumep 2. Haiinure paBHOBECHBIE KOHLIEHTPALIUK BCEX PEAarupyolnX BEIIECTB
Brereporennoncucreme2l r)+M ) ON)+Q ), ecInu3BecTHO, YTOKOHCTAHTAXUMHYECKOTO
B3aMMO/ICHCTBUS paBHa 1, a ucxomubpie KoHIeHTparuu [L] = 0,5mons/mm [Q]=0,2 Moms/m.
Pewenue: YauTbiBas, 4TO CUCTEMA reTeporeHHas (OnyckaeM
KOHLIEHTPALMHKPUCTAIIIMYECKUXBEIIIECTB ),3aIChIBAEM(OPMYITyKOHCTAaHTBIXUMUYECKOTOPABHOBE
CHISL:
N| Q|

I( P :—IL—)

B 3Ty hopmyiry MBI MOKEM IMOJICTaBUTh TOJIBKO 3HAYCHHUE KOHCTAHTEHI, T. K.
JTAaHHBICKOHIIEHTPAIIMUSBIISIOTCIHAYATbHBIMU,aBKOHCTAHTYBX 01 TPABHOBECHBICKOHIIEHTPAIIUU,KOTO
peie MBI ceifuac HaiaéM. [1ycTh B X011 peakiuu oopaszyeTcs X MoJieil BemecTBa Q, clieJoBaTeIbHO, C
Y4ETOM CTEXHOMETPUUECKUX KOd(PPUIIMEHTOB pacxoayercs 2X Mojs BemecTa L. 3Hauwr,
PaBHOBECHBIE KOHIICHTPAIIUHU 3THUX BEIIECTB:

[Ql,= [Qlxaut [Qlosr=0,2+ X
CTaBUM 3HAK «+», T. K. 3TO MPOJIYKT PEaKlMU U €ro KOHIIEHTPAIHsl C TCYEHHEM BpEeMEHU
YBEIINYNBACTCS;

[L]17= [L]zaw— [L]3p = 0,5— 2x
CTaBUM 3HAK «—», T. K. 3TO HCXOJIHOC BEIIECTBO U €ro KOHIICHTPAIUS C TCUCHUEM BPEMEHU
YMEHBIIIAeTCsl.
UYro KacaeTcst KOHIIEHTpAIHUK BemecTBa N, TO €ro KOHIICHTPALIUIO OIIPEIENISIEM 110 TOMY XKe
npununy:[Q]p=[N]p=0,2+x(cooTHOmECHNE XUMUYEeCKUXKOIUUeCTB]:1).
[ToxcraBnsiem 3TH JaHHBIE B GOPMYITY H HAXOUM X:

& =l=(0,2+x} (0,2 + x) :
J (05- 2x)°  =0,25 —2x+4x%

0=3x"—
2,4x +
0,21;x
=0,1.

3HaunT paBHOBECHBIE KOHIIeHTparuu BeecTB B cucteme:[Q]p=[N],= 0,2+ 0,1= 0,3momns/1,a [L]p= 0,5

0,2 =0,3 mMonb/1.

IIpumep 3.BcTopony Kakoil peakiiuy Ipor30MIET CMEILIEHUE PABHOBECUS B CIIEYIOIINX
CUCTEMAX:

4HCI+0,=2H,0+2Cly 4H, , <0,
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34 + Biy=Cery+ 2Dy, UHxp= 34,55k

pu:
a)yBEJIMYEHUU JaBJICHUS;
0)yBenuueHun 00bEMa;
B)yMEHBIIIEHUH TeMIIepaTyphl:
Pewenue: Ecnu He yka3zaHO arperaTHOe COCTOSIHUE BEIECTB, TO OyJIeM CUMTaTh, YTO OHU
HAXOJATCS B ra30BOH (ha3e U cUcTeMa SIBIIICTCSI TOMOTreHHOH. [locunTaeM Konu4ecTBO MoJieit
ra3000pa3HbIX BELUIECTB J0 U M1OCIE PEaKI1H:

4HCl.)+10;002H,0,)+2Cl,.),4H, , <0

| I |SMomB2+2=4Momnb
a)IIpH YBEITMYCHUH JIABJICHUSI PaBHOBECHE CMECTHUTCS B CTOPOHY IPSMOM peakiuu (BIpaso),T,K. TaM
MEHbILIE MOJIEN Ta3000pa3HOro BEIECTBA;
0)nipu yBenrueHNH 00bEMa paBHOBECHE CMECTUTCS B
CTOpPOHYOOpaTHOMpeakuu(BIEBO),T,K.TaMOOIbIIEMOJIEHTa3000pa3HOr OBEIIIECTBA;
B)nockonbKy AH, , <0, To npsiMast peakuus ABseTCs dK30TepMudecKoit. IToaTomy npu
YMEHBIIIEHUHU TEMIIEPaTypbl pABHOBECUE CMECTUTCS B CTOPOHY IPAMOM peakiyu, T. K. UIMEHHO 110
9TOW peaKIUM TEIa0Ta OyAET BbLACIATHCS.
ITockonbKy 371€Ch BellecTBa HAXOAATCS B ABYX (pa3ax, To aTa cuctema Oyzuer
ABIATbcAreTeporeHHoi.[locunraemMmkonnuecTBOMOIEMra3000pa3HbIX BELIECTBIOUIIOCIEPEAKIINN:

3A(T) +]B(F) U ]C(]“)"‘ZD(F), OH,), =34,55k/]oxc.

| |IMoOIB 1+2=3mo1b

a)IIp1 yBEJIMYEHUH JIaBICHUS paBHOBECUE CMECTHUTCS B
CTOPOHYOOpaTHOMpeaKMK(BIEBO),T.K.TAMMEHbIIIEMOJIEUTa3000pa3HOrOBEILECTBA;

0)rpu yBeianueHur o0bEMa paBHOBECHE CMECTUTCS B
CTOPOHYNPSMOIpEaKIK(BIPaBO),T.K.TaMOOIbILIEMOJIEHTa3000pa3HOrOBEILECTBA;

B)IIOCKOJbKY 3HaueHne AH, , umeer 3Hak "+", 3HAYMT JaHHAs peaKlys sABIAETCA
SHAOTEPMHUUYECKOM U UIET C MOTJIOUIeHHEM TeIIoThL. [Ipu ymMeHbIIeHnn TemnepaTypsl paBHOBECHE
CMECTHUTCS B CTOPOHY 00paTHOM (COOTBETCTBEHHO — 3K30TEPMHUUYECKOMN) pEaKIMH, T. K. UMEHHO I10
ATOW peakIuu TerjaoTa OyAeT BhLACIATHCS, U pa30rpeBaTh CUCTEMY.

IIpumep 4.Kax HYkKHO U3MEHUTD JaBlIeHUE, 00BEM, U KOHIICHTPALIUU PEarupyloIIUX BEUIECTB B
CUCTEME:
COm)+H20()LCO2(r)+H2(T)
YTOOBI YBEJIMYUTH BBIXOJ MPOAYKTOB peakuuu? Onpenenure 3Hak AH oOpatHoil peakuuu,
€CJIM U3BECTHO, YTO IIPH YBEIMUEHUH TEMIIEPATYPhl PABHOBECHE CMECTHIIOCH BIIPABO.

Pewienue: TlockonbKy U CripaBa, M ClieBa OJJUHAKOBOE KOJUYECTBO MOJIEH Tra3000pa3HBIX BEIIECTB
(1+1=1+1), TOo U3MeHEeHUE aBIeHUs 1 00bEMA HE TOBIMSIET Ha CMEIIEHUEe PaBHOBECHS.

A YTOOBI YBEIINYUTH BBIXO]1 MIPOJYKTOB peaxkuuu (cMecTuTh paBHOBECHE
BIIPaBO),HE00X0AUMOINO0YBENNIUTKOHIEHT paroncxoaubixsetectB CO 0 )

(BO3pacTET CKOPOCTh NMPSIMON pEeaKkIy, U 3TH BEIECTBA HAUHYT PAacX0JI0BaThCs ), TMOO YMEHBUIUTD
KOHLIEHTPALUIO MNPOAYKTOB, T. €. yaanutbh COxpm Hyu3 30HBI peakuuu(yMEHBIIUTCS CKOPOCThb
oOpaTHOM peaklMH, U 3TU BellecTBa HAYHYT 00pa30BbIBATHCS).

ITockoMBKY M3BECTHO, YTO NPHU YBEJIWYEHUH TEMIIEPATypbl PaBHOBECHUE CMECTHIJIOCH BIPABO, TO
MOXKHO cJieJaTh BBIBOJ, 4YTO MpsAMas peakiuss OyaerT SBIATbCS DSHIOTEPMHUYECKOW, oOparHas,
COOTBETCTBEHHO, —3K30TepMudeckoi, T.e.AHpzp p < 0.

33[[3'-[14 AJIAA CAMOCTOATECJIBbHOI'0 PCINCHUS

1. Cmemamn0,16 MomsCOc0,8 Mons/10;. Peaxmms?COM)+O)=2CO2(T)
MPOTEKAET B 3aKPBITOM COCYJE MPH MOCTOSHHON Temiieparype. K MOMEHTY HacCTYIJIEHUsS paBHOBECHs
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ocraercs 40 % nepBoHadanbHOro koaudectsa CO. BelYMCINTh KOHCTAHTY PaBHOBECHS 3TOM XUMHUUYECKOU
pEaKIMH.

2. OO0pa3oBaHre aMmMHuaKa poTekaeT mo ypaBHeHuto: Ny+3H; [2NH3

[Tpr HEKOTOPBIX YCIOBUSAX PAaBHOBECHBIC KOHIICHTPAI[MH BEIIECTB TAKOBBI:
[N2]=0,1momb/1,[H2]=0,2m01b/51,[ NH3]=0,8M01B/51.

BBIYHCIUTS KOHCTAHTY PAaBHOBECHSI M PACCUUTATh HCXOJIHBIC KOHIIEHTPALIMU a30Ta U BOJIOPO/IA.
3. KoHcranTa paBHOBecus CI/ICTGMBICUO( 7)+COMm)t CU( 7)+CO(T)
puHEeKoToporTeMiiepaTypepaBHal,ob.

Haiitu paBHOBecHBIE KOHIICHTpauu 3TuX BeiecTs, eciu [CO] ycx= 0,5momb/1, [CO2] 1cx=0,2 Monb/.

4, Kak no Biusier Ha paBHOBECHE CIEAYIOIINUX PEAKLINN:

2H2(1")+02(1")D 2H20(1") DHXP - — 433 6 K,bec CaCO3(DDCClO(D+CO2(D DI—[XP_] 79 0 K}ZZ«?’C
a) MOBBILIICHUE TEMIIEPATYPHhI;

0) MOBBIIICHHUE JIaBJICHUS?

OTBET MOSICHUTb.

5. [ToueMy Ipy M3MEHEHUH JABJICHHS CMEIIAETCS PABHOBECHE CHCTEMBI

2H,0+0, 2H,0

U He cMeImaeTcst paBHOBECHE CHCTEMBI

N,+0, [2NO?

Hamucatp BeIpaXkKeHHE [T KOHCTAHTHI PABHOBECHS KaKIOM M3 JaHHBIX CHCTEM.

6. KoHcTaHTa paBHOBECHS TOMOTCHHOW CHCTEMBI

CO+H,0OUOCO,+H,

NpUHEKOTOpOiTeMIIeparypepaBHal .

BbIumciuTe paBHOBECHBIC KOHIIEHTPAIIMH BCEX PEArdpyIONIMX BEIIECTB, €CJIH HMCXOIHBIC
kontenrpanuu:[CO]=0,5moms/1,[H20]= 0,9 Monb/i1.

®opma npeacTaBjieHus pe3yJbTaTa:
BeinonHeHHbIe YIPaXXHEHUS U IPOU3BEJICHHbIE PACUETHI.

Kpurepuu onenuBanus:

«5» (OTAMYHO): BBICTABISETCSA CTYIEHTY, €CIM pacdyeTHas W rpaduyeckas yacTH BBIIOJIHEHBI B
MOJTHOM 00BeMe, perieHne oGOpMIIEHO ¢ COONIOJCHHEM YCTAHOBJIEHHBIX INPAaBMI; CTYIEHT CBOOOIHO
BJIaJIe€T TEOPETUYECKUM MaTepHaioM, 0€30IIMO0YHO MIPUMEHSIET €ro MPH PELICHUH 3a/1ad.

«4» (XOpoIlo): BBICTABIAETCA CTYACHTY, €CIM TpPU BBIIOJHEHUU 3aJaHUS JOIMYIIEHbI
HE3HAUUTENIbHbIE OLIMOKM, pelieHrne o(GopMIEHO C COONIOJEHHUEM YCTAHOBIIEHHBIX IPaBHJ; CTYIEHT
CBOOO/IHO BJIaJIe€T TEOPETUYECKUM MaTepHUaioM, 0€30IH00YHO IPHUMEHSIET €To IPH PEIIeHNH 3a/1ay;

«3» (yIOBIETBOPHUTEIBLHO): BBICTABISAECTCA CTYACHTY, €CIU 3aJlaHHE BBIMOJHEHO C «TPYOBIMI»
omnOKamu, perienne opopmiieHo 06e3 coOII0IeHHs YCTaHOBIEHHBIX MPaBUI;

«2» (HEyIOBIETBOPHUTENBHO): BBICTABIISIETCS CTY/ACHTY, €CIi paboTa He BHINOIHEHA.

Tema 2.9Mertannbl. Hemerasibl. O0mme cnoco0bl MoJiy4eHusi MeTaVIOB

IIpakTnyeckoe 3ansitue Ne21,22. Pemenue 3aaa4 nmo reme «MeTa/Liibl U HEMeETAJLJIbD)

ean padoThi:

1. pemuTh 3aJaHHBIC IKCIIEPUMEHTATbHBIC 33]]a41, 3aKPEMUTh 3HAHUS O KAYECTBEHHBIX
PCaKnugaX Ha KaTUOHBI 1 aHWUOHEI,

2. COBEpILIEHCTBOBATh YMEHUS COCTABIATH YPABHEHUS XUMUYECKUX PEAKIUI B MOJIEKYISIPHOM U
MOHHOM BUJE.

Boinosinenue padorsl cnocodcTByeT GOpMUPOBAHUIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

44



MarepunanbHoe obecnieyeHue:

YueOHast ayuTOpUs AJIsl MPOBEACHUS JIEKLIIMOHHBIX, Ja00PaTOPHBIX U MPAKTUYECKUX 3aHITHIA;
JUISL TPYNIIOBBIX M MHIMBHIYyaJIbHBIX KOHCYJIBTAIN; U TEKYIIETO KOHTPOJIS M MTPOMEKYTOUHOM
aTTecranuu: pabouee MecTo IpernoaaBaress, pabouyre Mecra odyyaronmxcs, Aocka. Kommnsrorep:
AMDAtlon (tm)Il x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ mouutop19”,
npoektop EPSONEH-TW650, sxpan HacteHnbiii LumienEcoPicture - 1 mir.;

Muxkpockon "Mukpomen-C-13"-1 mt. YueOHO-MeTonndecKas JOKYMEHTAIMs, JAUJAKTHUECKUE
cpenctBa. Pabouee MecTo mperogaBarensi: MEPCOHAIBHBIN KOMIIbIOTEpP, pabourie MecTa 00ydarouuxcs,
Jocka ydaeOHasi, yaeOHast MeOelb.

ITopsinok BbINOJIHEHHUSI PAa0OTHI:

1. Pemwenue 3aaa4 1o anroputMy
2. Odopmienue 3a71a4 B TETPaIu.

IlpyMepel pemenus 3a1a4:

IMpumep 1. BeryucauTe Maccy 0caaka, NoJIy4eHHOr0 1eicTBHEM PacTBOPa, CoepKaIIero

8 I' cynbara menu (II), Ha pactBop, coaepxkamuii 10 T ruapoKcHa HATPUSL.

KonuuecTtBa, Maccel U1 00beMbI (1)1 Ta30B) pEareHTOB HE BCer/ia OepyTcs CTEXUOMETPUUECKUMH,
T.€. B COOTBETCTBUU C YPaBHEHHEM PEAKIIMU U PACUETHBIM YPABHEHHUEM.

Yame onuH peareHT Oepercs 6 u3zOwimke, a CJIENOBATEIbHO, JPYroll peareHT OKa)XerTcs 6
Hedocmamke. I30BITOK peareHTa BCTynaTh B pEaklUio He OyeT.

Pacuem nonyuaemvix konuuecms, macc u 06vemos (0151 2a308) NPOOYKMOE NPOBOOSM MOAbKO HO
peazenmy B HEIOCTATKE.

IHocnenoBaTeILHOCTH AeiCTBUI IIpumep BBINOTHEHUS ACHCTBUI

1.3anumure ycnoue u TpeboBanue 3amauu ¢ | JaHo:
MTOMOIIIBIO OOIIETTPUHATHIX 0003HAYCHH I m(CuSQO4)=8r
m(NaOH)=10r
Haiitu:

m(Cu(OH),)-?

2.CocraBbTe ypaBHEHUE XUMUYECKOM peakiuu | Pemenue:
CuSO4 + 2NaOH — Cu(OH); + Na2SO4

3.B ypaBHenuu mnomuepkHute Gopmynsl | CuSO4+ 2NaOH — Cu(OH); + NaySO4
BEIIECTB, KOTOpbIe 3amucaHbl B «JlaHO» U
«Haiitu»

4.TTon MO TYEPKHYTHIMH dopmynamu | CuSO4 + 2NaOH — Cu(OH); + NaSO4
MOJITUCATH 0 KO3 DUITUEHTAM «MOJTHY | Mosb 2 Motb 1 Mosth

5.ITon dopmynoit BemectBa, Maccy kortoporo | CuSOs+ 2NaOH — Cu(OH), + NaySO4
Haao HaﬁTH IIOCTaBUM X MOJIb 1 moub 2 Mo 1 MOJIB

X MOJIb

6.BerurcnuTe KOIMYECTBO BEIIECTB N, KOTOPHIE ) m(semectsa)
n{E0TEIerTEC BEIECTR) = ————————
3ammcansl B «J{anoy. M(gemectea)
m (CusS0oL ar
- ) = = 0,05m0E
n(CuSOQ,) =M(Cusd4) 160z mome — TO, 4TO

CCTh 110 YCJIOBUIO 3a/la4un
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m(NaOH) _ 1o
=M (NaOH) 40z /moae

= 0,25m00E

n(NaOH)
CCTh 110 YCJIOBUIO 3ala4n

TO, 4YTO

7 IlognumuTe HaiiaeHHOE n moa (opMynamu
9THX BEUIECTB

CuSO§ + 2NaOH — Cu(OH)g + Na,SO,4

1 moib 2 Moutb 1 MoJIB

0,05 moib 0,25 MoJIb X MOJIb

8. Haiigure, KaKoe u3 HCXOIHBIX
BemectB CuSO4 miim NaOH B3aT0 B M30BITKE,
COCTaBHMB IPOINOPLHIO (X MOYKHO IOJCTaBUTh
i o CuSO, nin NaOH)

1 MoIm 2 Mome

0,05 Mone X MoTe

0.05 mone+2 MOnE 0.1MoIs
X= 1uoe T - momxuo OeiTe NaOH, a
ero 0,25 monb, 3Hauut NaOH nan B u3ObiTke. Jlanmee

pacyer BeIeM MO0 HEA0CTaTKy, T.€¢ o CuSOa.

9.Bripaszum x yxe uepe3 CuSO,.

CuSO, + 2NaOH — Cu(OH), + Na,SOy

1 moasb 2 Mo 1 MoJIb

0,05 moab 0,25 MOIIb X MOJIB

10.13 nony4yeHHO! IPONOPLMH BBIPA3UTh X

1 momb 1 Moutb

0,05 MOJIb X MOJIb

0,05u00e = 1uone 0, 05uone
. == = 0,05M018
luoae —

X = luone

310 KosmuecTBo BemecTBa n(Cu(OH)y)

11.3nas n(Cu(OH),) naitgute maccy Cu(OH);

m=nM

m(Cu(OH)z)=n (Cu(OH);) M (Cu(OH),)
M (Cu(OH),) =64+17 * 2 =98r/moub
m(Cu(OH),)=0,05%27 X 98 r/pomnp=4,9r

12.3anummmre oTBET

OtBet: m(Cu(OH),)=4,9r

3agaum 1J1sl CAMOCTOSITEILHOTO PellieHHs
1. K pactBopy, coaepxamiemy 40 r cynbparta meau (I1) mpudaBunm 12 r kene3HbIX OMUIIOK.

Paccunraiite Maccy BbIIEIMBIIECHCS MENIH.

2. K pactBopy, B koTopom Haxoautcs 20 r cynbgata xenesa (11I) mpunaunu pactBop, coaeprxaiiuii 6r
TUAPOKCUAA HaTpusl. BerancauTs Maccy 00pa3oBaBIIerocs ocajka.
3. K pactBopy, conepxatemy 16 r cynasdara menu (II), npudasunm 12 r xene3nsix onmiok. Kakas

Macca MCIU BBIACITUTCA IMMPU aTom?

4. PaccuutaiiTe Maccy cynbdaTa Oapusi, 00pa3yronierocs mpy B3auMOACHCTBUM PacTBOPa,
cojaepxaniero 14 r cepHOi KHCIOTHI C PACTBOPOM XJIOpH 12 Oapwsi, COAEPKAIIAM 2 MOJIb STOM COJIH.
5. Kakas macca HUTpaTa IMHKA 0Opa3yeTcs Mpu B3auMoaecTBUU 16,2 T OKcHIa IIMHKA C PACTBOPOM,

coaepxkamumM 30 r a30THOM KHUCIOTHI?

6. PaccuuTaiite maccy ruapokcuga meau (1), momydeHHOTo B pe3ysbTare B3auMoJecTBus 8 T
ruapokcuaa Hatpus u 17 r cynedara meau (11).
7. Oxcup kanpiyst Maccoit 14 r o6paboTanu pacTBOpOM, CoJiepkKamuM 35 T a30THON KUCIIOTHI.

VYcranoBuTe Maccy 00pa3oBaBLICICS COMHU.

8. Paccumraiite Maccy cepsl B peakiuu 2H,S+S0O,= 3S + 2H,0, ecniu cmemano no 11,2 1 (H.y.) o6oux

Ta30B.

46




9. BeluucnuTe Maccy CoJH, MOMYYaroIIytocs MpH AeicTBuu Ha 5,35 T ruapokcuaa sxenesa (111)
pactBopoM, coaepkaiuM 10 r a30THOM KUCIIOTHI.
10. 5,6 T xene3a coxrim B 5,6 T xjopa (H.y.). Beraucnure maccy oOpa3oBaBIIerocs XJI0pHuaa Kele3a

().

®opma npeacTraBjeHus pe3yabTara:

BrinonHeHHbIe yIIpa)kKHEHUS U TPOU3BE/ICHHBIE PACUEThI.

Kpurepuu onenuBanus:

«5» (OTJIIMYHO): BBICTABISETCS CTYIEHTY, €CIM pacueTHass U rpaduueckas 4acTH BBIIOJHEHBI B
MOJTHOM 00BeMe, permieHre O(OpMIIEHO C COOJIIOJICHHEM YCTAHOBJICHHBIX NPABWII; CTYJEHT CBOOOIHO
BJIa/IEET TEOPETUUECKUM MaTepUaaoM, 6e30InO0YHO IPUMEHSIET €ro PU PEelIeHUH 3a1ay.

«4» (XOpoIlo): BBICTABIAETCA CTYACHTY, €CIM IpPU BBIIOJHEHUU 33JaHUS  JOIYIIECHbI
HE3HAYUTeNlbHbIe OMIMOKH, pelieHre OpOpPMIEHO C COONIOJCHHEM YCTAaHOBJIEHHBIX MPABHII; CTYJIEHT
CBOOO/IHO BJIaJICET TEOPETUYECKUM MaTEpUaIoM, 0€301IMO0YHO IPUMEHSET €r0 MPU PELICHUH 3a/1ay;

«3» (YIOBIETBOPUTENHHO): BBICTABISETCS CTYACHTY, €CIHM 3a/laHH€ BBIMOIHEHO C «TPYOBIMID)
omunOKaMu, pemeHue opopmiIeHO 6e3 COOIIIOICHHS YCTaHOBICHHBIX ITPABHI;

«2» (HEYIOBIETBOPUTEIHHO): BBICTABISETCS CTYACHTY, €CIHM paboTa HE BBIMIOJIHEHA.

Tema 2.9 Metayubl. Hemerauibl. O0mme cnocodbl noay4eHus MeTaNJI0B

IIpakTuyeckoe 3ansaTue Ne23,24. [lonyyeHne ruIPOKCHI0B AJTIOMHUHHUSA U IUHKA U
HCCJIeJ0BAHUE HX CBOMCTB.

Leab: MOTyYuTh TUIPOKCHJ LMHKA M AITIOMUHUS U TPOBECTU OIBITHI, MOJITBEPKAAOIIUE HUX

CBOMCTBA
Boinosinenue padorsl cnocodcTByeT GopMUPOBAHUIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

MarepuanbHoe o0ecnieyeHue:

VYyeOHast ayaAuTopust Ui MPOBEACHUS JIEKIIMOHHBIX, JIA0OPATOPHBIX U MPAKTUYECKUX 3aHATHUH; IS
TPYIIIOBBIX U UHMBHUIYAIbHBIX KOHCYJBTAIIMH; 11 TEKYIIIETO KOHTPOJIS U MTPOMEKYTOUHON aTTECTAIUH:
pabodee MecTo mpemnogaBarelis, paboune Mecta odydaromuxcs, gocka. Kommeiotep: AMDALtlon (tm)ll
x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ mouutopl9”, npoekrop EPSONEH-
TW650, skpan HactenHbiii LumienEcoPicture - 1 mir.;

Muxkpockon "Mukpomen-C-13"-1 mr.VueOHO-MeTOIMYeCKass JOKYMEHTALUs, JUJAKTHUECKUE
cpenctBa. Pabouee MecTo mpernogaBarens: MePCOHAIbHBIA KOMIBbIOTEp, paboure mecTa 00ydaromuxcs,
JOCKa yueOHas1, yueOHas MeOeb.

3amanme:

1. BemmonnuTe 1 oopMuTe 3aJaHKsI MPAKTUIECKOU pabOThI

Iopsaok BbINOJHEHUS PA0OTHI:

1. ITostyuuTh THAPOKCHT ATTFOMUHUS U IUHKA

2. VccnenoBaTh CBOMCTBA THAPOKCUAA ATFOMUHUS U IIUHKA

3. IloaTBepANTH CBOMCTBA YpaBHEHUSIMH PEAKIINNA

4. 3anoaHUTH TaOIHIly

Honyqe}me THAPOKCUAOB AJIIOMUHMUA U MUHKA; UCCTICA0BAHUE UX CBOMCTB.
«ITonyyenune Zn(OH), u u3y4yenue ero cBOMCTB»
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1. Tlonywenue. B nBe nmpoOupku HayelTe nmo 1 mi xJopuaa HMHKA U MPUIEHTE HECKOJIBKO Kamelb
ruspokcuaa Hatpus. [Ipo6upku BeTpsxHute. Uto Habmogaere?

2. K onHoli mpoOupke ¢ THIPOKCHUAOM LIMHKA MPHIEHTE HECKOIBKO Karelb pacTBOpa KHCIOTHI, K
JPyroi — HECKOJIBKO Karesb pacTBopa 1menodu. I[lpodupku Berpsxuute. Yto HaOmonaere?

3. Pe3ynbraThl MPOBEICHHBIX OIBITOB 3AIHUILUTE B TAOIHILY, C/IETANTE BBIBOI.

Yro genanu? Yro madirogamu? BriBoabr

«Ilonyyenue AI(OH)3 1 nu3yyenue ero cBoiicTB»

1. B naBe mpobupku Hajeire mo 1 miu pacTBopa cynabpaTa aTIOMHHHS U 10 KaIUIsIM TpUIICHTE
pacTBOp 111€7104H 10 00pa30BaHMs CTYJEHUCTOrO 0CaIKa.
2. B omny mpoOupky mo0aBbTe pacTBOpP KHUCIOTHI, B JPYTyI0 — pacTBOp wienoyu. Berpsixaute
npobupku. Uto HabmogaeTe?
[To nToram mMpoBEACHHBIX OMBITOB 3aMOJIHUTE TAOIHILY, CAETANTE BBIBOI.

Yro pemanu? Yro Habmroganu? BriBoabl

®opma npeacTaBjieHus pe3yJbTaTa:

Brmmonnennas pabora

Kpurepuu onenuBanus:

«5» (OTAMYHO): BBICTABISETCSA CTYIEHTY, €CIIM pacdyeTHas U rpaduyeckas 4yacTH BBIIIOJIHEHBI B
MOJTHOM 00BeMe, perieHHe oQOpMIIEHO ¢ COOJIIOJICHHEM YCTAHOBJIEHHBIX INPABUI; CTYIEHT CBOOOJTHO
BJIaJIe€T TEOPETUYECKUM MaTepHaioM, 0€30IIMO0YHO MPUMEHSIET €ro MPH PEeLIeHUH 3aay.

«4» (XOpoIlo): BBICTABIAETCA CTYACHTY, €CIM TpPU BBIIOJHEHUU 3aJaHUS JOIMYIIEHbI
HE3HAUUTENIbHbIE OLIMOKM, pelieHrne o(GopMIEHO C COONIOJEHHUEM YCTAHOBIIEHHBIX IPaBHJ; CTYIEHT
CBOOO/IHO BJIAJIEET TEOPETUUECKUM MaTepHUaioM, 0€30IH00YHO IPUMEHSIET €ro IPH PEIIeHNH 3a/1ay;

«3» (yIOBIETBOPHUTEIBHO): BBICTABISECTCA CTYACHTY, €CIU 3aJlaHHE BBIMOJIHEHO C «TPYOBIMI
omnOKamu, perieHne opopmiieHo 0e3 coOI0IeHHs YCTaHOBIEHHBIX MPaBUI;

«2» (HEyIOBIETBOPUTENBHO). BBICTABISIETCS CTYACHTY, €CIM paboTa He BHIIOJIHEHA.

Tema 2.9 Metauubl. Hemeraibl. O01mume cnocodbl noay4eHus MeTANJI0B

IIpakTyeckoe 3anaTHe Ne25,26. Biausinue Jerupyrommx 3JieMEeHTOB Ha CBOICTBA,
pacumdpoBKka Mapok JerupoBannoii craqu (Mo, V, Cr, B, Si) (Ni, Ti, Co, W, Mn)

Iean padorsi:

1.13y4nth 0COOEHHOCTH KPUCTAIMUECKUX PEUIETOK METaJIOB.

2.YMeTb JaBaTh XapakTepUCTUKY 3asiBIEHHBIM MeTaiaMm 1o tadmuie [1CXD

3.3aKkpenuTh 3HAHUA [0 OKUCIUTEIHHBIM U BOCCTAHOBUTEIBLHBIM CBOMCTBAM METaJLJIOB.

BeinosiHenue padoTsl cnocodcTBYeT (POPMUPOBAHUIO:

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

MarepunanbHoe obecnieyeHue:

VY4yeOHast ayIuTOpHs U1 IPOBEIEHUS JICKIIMOHHBIX, 1a00PaTOPHBIX M MPAKTUYECKUX 3aHATHH;
JUIS TPYNIIOBBIX ¥ MHAWBUAYAJIBHBIX KOHCYJIbTALUI; 171 TEKYLIETO KOHTPOJIS U IPOMEKYTOUHON
aTTecTalluu: paboyee MeCTO Mpenoaasarens, padboure Mecta odyuaromuxcs, focka. Komnsrorep:
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AMDAUtlon (tm)Il x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ mouuTop19”,
npoektop EPSONEH-TW650, sxkpan Hactenubiii LumienEcoPicture - 1 mir.;

Muxkpockon "Mukpomen-C-13"-1 mt. YueOHO-MeTonnYecKas JOKYMEHTAIMs, JAUJAKTHYECKUE
cpenctBa. Pabouee MecTo mpernoaaBaress: MepcoOHaIbHBIA KOMIIbIOTEp, paboune mMecTa 00ydaronmxcs,
Nocka ydaeOHasi, yaeOHast MeOelb.

ITopsinok BbINOJIHEHHUSI PAa0OTHI:

1. M3yuuTh TEOpETHYECKHE CBEACHUS O JETUPYIOIIUX HIEMEHTAX.
2. PacmmudpoBath MapKu JIETUPOBAHHBIX CTaJICH.
3. OTBeTUTH HA KOHTPOJIbHBIE ONIPOCHI.

1. Teoperuueckue cBeneHUS

Jlerupyromue 371eMEHThI CIIELUaNbHO BBOJAT B CTaJIb C LIEIbIO U3MEHEHHs €€ CTPYKTYphI U
CBOMCTB B OTVINYHUE OT MPUMECEH, IONAJAI0IIUX B CTaJb IIPU BBIIUIABKE U3 Py, IIUXTHI.

Ha3naueHnue jgerupoBaHus: MOBBIIIEHUE IPOYHOCTH CTAIU 0€3 NPUMEHEHUs TEPMHUUECKON
00pabOTKHM; OBBIIEHHE TBEPIOCTH, IPOYHOCTH U YAAPHOH BSI3KOCTH, YBEITHUCHHE TPOKATUBAEMOCTH;
IpUJAHKUE CTAIH CHEIHATIbHBIX CBOWCTB.

Momu6aen (Mo) sSBisieTcs CaMbIM aKTHBHBIM YIIPOYHHUTEIIEM TPYOOTIPOBOHBIX CTaJICH 1
HaWIy4IlIUM 00pa3oM BIIUSAET Ha MX >KapoOIpOYHOCTh. [I0BBIIIAET MIIACTUYHOCTh CTAIN IPU AJIUTEIBHOM
HarpeBe U CHUKAET €€ CKJIOHHOCTh K TEIIOBOM XPYIKOCTH.

Bananuii(V) sBissch akTUBHBIM KapOuap000pa3oBaTeseM, BaHa AU CBA3bIBAET B CTAIH
MPAaKTUYECKH BECh CBOOOHBIN yriaepol. Bricokre MexaHn4ecKrue CBOMCTBA CTalIM 00eCTIeYNBAIOTCS TIPU
conepxxanuu Banaaus 0,25-0,35%.

Xpom (Cr) sBisiACch Ype3BbIYAITHO AKTUBHBIM PACKUCIUTENIEM, XPOM CBS3bIBAET B OKUCh
IIPAKTUYECKH BECh CBOOOHBIN KHCIOPO/], 00ecreunBasi BBICOKME aHTUKOPPO3HOHHBIE CBOMCTBA CTAIU
KaK MpU HU3KHX, TaK U [IPH BBICOKUX TEMIIEPATYPAX, a TAK¥KE )KapOCTONKOCTh CTalH
(oxanuHOCTOMKOCTR), conepxarieit xpom. IIpu conepxanun Cr =5+8% cranb cTaHOBUTCA
HEpP>KaBEIOLIEH.

Huxenb(Ni) siBisieTcs Takke rpagMTU3aTOPOM, TOBBIIIAET BA3KOCTh CTAIM U YIIy4dlIaeT ee
CBapUBAaEMOCTh, CKIIOHEH K OKHCIIEHUIO, @ B KOMOMHAIIMU C XPOMOM CIIOCOOCTBYET Pa3BUTHUIO B CTAJIU
TEIUIOBOM XPYIIKOCTH.

Tutan (T1) Takke HECKOJIBKO MOBBILIAET XKAPOIPOYHOCTh CTaJIEH BCEX KIIACCOB. YIIydIlIaeT
CBapUBAEMOCTh CTAJIH.

Kobanbt (Co) siBIsieTCSl aKTUBHBIM YIIPOUHUTEIEMAaYCTEHUTHBIX CTaJIEH, TTOBBIIIAET
OKaJINHOCTOMKOCTB, 3aTPYyIHSET CBapKYy.

Bbop(B) numeer BbIcOKyI0 TEMIepaTypy peKpUCTAIUIM3ALUH U ABIISETCS aKTUBHBIM YIPOYHUTETIEM
BCeX BUJIOB cTaiu. BMecTe ¢ Tem 60p 3aTpyaHsIeT CBApUBAEMOCTh CTAJIH.

Boasdpam(W) criocobcTByeT BRITECHEHUIO M3 KapOuaHOM a3kl MonuOaeHa. Bonbdpam sBisiercs
aKTUBHBIM YIPOYHMTEJIEM CTaJIM MPU BBICOKUX TeMIlepaTypax. biaromaps onrcaHHOMy JEMCTBHIO Ha
CTaJIb BOJIb(ppaM CIOCOOCTBYET MOBBIIIEHUIO KAPOIPOYHOCTH MEPIUTHBIX CTaJIEH.

Kpemnuii (Si). Kap6unos He o06pazyet. JKaporpodHOCTH CTali HE MOBBIIIAET, OJJHAKO
OJIaronpHsATHO BIMSET Ha OKAJIMHOCTOMKOCTh, HE YCTyMasi B 3TOM OTHOILIEHUH BIMSIHUIO XpOMa U
AIIOMUHMUS.

Mapranen (Mn). boniee ieHHbIM SIBIISI€TCS BIMSHUE MapraHila Ha CTallb IIPH CPAaBHUTEIBHO
HEeBBICOKHUX Temreparypax (okono 300°C), mpu KOTOpPBIX MapraHell CyIIeCTBEHHO MOBBIIIAET €€ Mpeaes
MIPOYHOCTHU M TeKydecTu. Maprasell crocoOCTBYeT pa3BUTHUIO y CTAJIN TEIUIOBOM XPYIKOCTH.
OxanMHOCTOMKOCTh MapraHiia HEBEJINKaA.

2. PacmmpoBaTh MapKu JIETHPOBaHHBIX CTaJICH
B Tabnuue | mpuBeneHs! HCXOHBIE TAHHBIC [T BBITOIHEHUS MHIMBHIYaIbHOTO 331aHUSI.
Tabmuua 1
Mapku nerupoBaHHbIX CTalleH

49



No Mapku cranei No Mapku cranei

1 40X,20XT'P, 15XTH2TA, 25T 14 | 60C2,4012, 36 X2H2M®A, 15X
2 30XT'C,301", 20XT'HP, 15X 15 1412, 20H2M, 50XT A, IIX15CT
3 38XH3BA,35X, 60C2A, 60C2 16 | 45X,12XH2, 30XH2M®A, 60C2
4 HIX15,35XT'®, 5S0XDA, 60CT’ 17 16I'C,38XA, 20XH4DA, 19T

S) 50C2,20XT'M, S0XT DA, 45X 18 55C2,20XH3A, 38XTH, 20X

6 19T, 40XDA, 14X2H3MA, IIX15 19 IX15CT, 25T, 45XH4DA, 15X
7 60CTI",33XC, 20XH2M, 1412 20 15X,18XT'T, 60C2XDA, 1412

8 0912, 30X3M®, 38XTH, 111X4 21 30XPA, 12X2H4A, I11X4, 60CT°
9 15T'D,40XC, 38X2H2MA, 20X 22 | 25T, 30XMA, 55C2I'®, IX15
10 I15XCH/,50I2, 55C2T'®, 60C2 23 18XT,40XM®DA, 50XT'P, 60CI"
11 20X, 30XI'T, 70C3A, 20XI'CA 24 15XA,12XH2, 60C2BA, 1412
12 201°,40XT'TP, 38X210, 1412 25 | 20XT'P, 20XI'CA, 50XT, 55C2A
13 18XT",15H2M, 38X2MHA, 60CI' 26 38XA,30XT'C, 20XT'HTP, 60C2

3. KoHTposnbHbIE BOIIPOCHI
1.VKkaxxure B KAKOM COCTOSIHUM MOT'YT HaXOAUTHCS JIETUPYIOLIME JIEMEHTHI B CTAIAX?
1. Ha3oBure kakue Jerupyomume 3J1eMEHThl BBOJSATCS B CTajb /ISl YBEIUUYEHUS IPOKAIMBAEMOCTH?
2. Omnpenenute CBOICTBA, KOTOPBIE NPUIAIOT JETUPYIOIIUE 3JIEMEHThI PECCOPHO-TIPYKUHHBIM
cTansm?
3. Ilepeuncnure nerupyouue 3JeMEeHThl, U3MEIbYaoIUe 3EPHO.
4. HazoBute nedeKThl, BOSHUKAOIINE TPHU TEPMUUECKON 00pabOTKe JETHPOBAHHBIX CTAICH?
BriBog

®opma npeacTaBiaeHus pe3yJabTara:
BrImonnHeHHBIE YIIPaXHEHUS ¥ TPOU3BEICHHBIE PACUYETHI.

Kpurtepun onenuBanus:

«5» (OTAMYHO): BBICTABISIETCSA CTYIEHTY, €CIIM pacdeTHas W rpaduyeckas 4acTH BBITOJHEHHI B
MOJTHOM 00BeMe, pelmieHre Oo(hOpMIIEHO C COOJIIOJICHHMEM YCTAHOBJIEHHBIX NMPaBWII; CTYJEHT CBOOOIHO
BJIQJICET TEOPETUIECCKIM MaTepHAIOM, 0€30IIMO0YHO TIPUMEHSIET €T0 MPH PEIICHUH 3a1a4.

«4» (XOpoIlOo): BBICTABISAETCS CTYAEHTY, €CJIM TMpHU BBINOJHEHUH 3aJaHMs JIOMYILEHBI
HE3HAYUTENIbHBIE OIMOKH, pelieHne o(GopMIEHO C COONIOJIEHHWEM YCTAaHOBIIEHHBIX IPABHI; CTYIEHT
CBOOOJTHO BJIaJI€eT TEOPETUUECKUM MaTepHaIoM, 0€30IMO0YHO MPUMEHSET ero MPH PEeLIeHUH 3aay;

«3» (YIOOBIETBOPUTENBHO): BBICTABISAETCS CTYAEHTY, €CIH 3a/JaHH€ BBINOJIHEHO C «TPYyObIMU»
omnOKaMu, pemeHne opopmiIeHo 6e3 CoOJII0ICHHs YCTaHOBICHHBIX MTPABUIT,

«2» (HEeyIOBIETBOPUTEIHHO): BBICTABIAETCS CTYACHTY, €CIIM paboTa HEe BBHIIOIHEHA.

Tema 3.1 XuMnuecKuii aHAJIN3 TEXHHYECKHI BOJbI

IIpakTnuyeckoe 3ansitue Ne27. Cnnoco0bl BbIpa:KeHHs KOHIEHTPALUH PACTBOPOB: MaccoBasi
J0JIS1 PACTBOPEHHOI'0 BellleCTBA, MOJISIPHASI U MOJISUIbHASI KOHLEHTPalUM.

Iean padorsi:

1. I3yuuTh BCE BU/IbI KOHIIEHTPAlMA PACTBOPOB.
2.YMeTb pacCUUTHIBATh BCE BUABI KOHIIEHTPALUH.
3¥Vmerts pacnosnasats (I1JJK).

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.
MarepunanbHoe obecnieyeHue:
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VY4eOHast aymuTopus AJis TPOBECHUS JISKIIMOHHBIX, TAOOPATOPHBIX U MPAKTHUECKUX 3aHSATHUH;
JUIS TPYIIOBBIX U MHAUBUAYAIbHBIX KOHCYIbTAIM; 171 TEKYIIEr0 KOHTPOJIS U MPOMEXKYTOUHOU
aTTecranuu: pabodee MecTo IpernoaaBarens, paboune Mecra odydaronmxcs, 1ocka. Kommerorep:
AMDAtlon (tm)II x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ monuTop19”,
npoextop EPSONEH-TW650, sxpan Hactenusiii LumienEcoPicture - 1 mr.;

Muxkpockon "Mukpomen-C-13"—1 mr. YueOHO-MeToANYECKas JOKyMEHTAIUS, JUIAKTHICCKUE
cpenctBa. Pabodee MecTo mpernogaBarensi: NepCOHAIBHBIN KOMITBIOTEP, padoune MecTa 00ydaronuxcs,
JOCKa yueOHas1, yueOHass MeOeb.

IMopsinok BHINOJIHEHHUS PAdOTHI:

1.3yunth TeopeTudeckue CBeIEHUs O JETUPYIOIIUX 3JIEMEHTaX.

2.PacmmpoBaTh MapKu JIETUPOBAHHBIX CTAJICH.

3.0TBeTUTH Ha KOHTPOJIbHBIE OMPOCHI.

IlocaenoBaTeIbHOCTH BLINOJIHEHUS paﬁoTbI

1. Teoperuueckmuii MmaTepua
Tumpanm—pacTBOp, KOTOPBIA UMEET TOYHO U3BECTHYIO KOHIIEHTPALIHIO.
TUTp,MOJIIPHOCTEUHOPMATBHOCTHPACTBOPATUTPAHTAOTIPEISIISIFOTI0YCTBEPTOM3HAYAIICHITH (P
bI, HE cunTas HyJei nmocne 3amstoi. Hanpumep, Tnaon =0,0040141/m11,Crci=0,04995Mmomb/11.

MeTo/Ibl IPHUIOTOBRIEHNS DACTBODOB TUTPAHTOB
1) Totounoii HaBecKe(BENMECTBO JOMKHO OBITh XHMUIECKH YHCTHIM M YCTOHUHUBBIM);
2) mo MpUOIM3UTENHHON HaBECKe C TOCIETYIOIMM ONpeeleHHeM TOYHOH KOHIEHTPAIUH
pacTBOpa THUTpaHTa 10 CTAaHJAPTHOMY pacTBOPY (METOJ CTaHAApPTU3ALUN);
3) wusdukcanana,KOTOPHIHIpPEICTABIAETCOOOMHCTPOrOONpe IeIEHHOCKOINIECTBOBEIECTBA,
3amassHHOe B ammyny. IIpuy  TmatensHoM — IEpeHoce  3TOro  BEIEeCTBAa B
MEPHYIOKOJIOyOIpeeIeHHOroo0beMa(00bIYHO 1J1)10Ty4ar0TpacTBOP3aJaHHOMKOHIIEHTPALUH.

MoJasipHasi Macca JKBUBAJICHTA

OKeueaienm—>3T0  peallbHas  WJIM  YCJIOBHAas  4acTHLA, KOTOpas B  KHUCIIOTHO-
OCHOBHBIXPEAKIUAXTPUCOEUHIET(UHoTAaeT)onuHnonH ‘umnOH ™, BokucIUTENbHO-
BOCCTAHOBUTENIbHBIXPEAKLIUAXTPUHUMACT(MIINOTIAET )OAUHAIIEKTPOH, pEarupyeTcoIHUIMaTOMO
MBOJOPOAAMIMCOAHUMOIKBUBAJIEHTOM JIPYroro BEIECTBA.

@DakTOp dKBUBAJIIEHTHOCTH - 9TO YHUCIIO, MIOKA3bIBAIOIIEE, KAKAsl 4aCTh MOJIEKYJbl WM JPYrOou
YaCTUIIbI BEIIECTBA COOTBETCTBYET HKBUBAJICHTY.
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Tabmuua. 3 Pacuer dakTopa SKBUBaJICHTHOCTH

Yacruuna DaKkTOpP IKBUBAJTEHTHOCTH IMpumepsbl
Oxcuna f = 1 f5(Cr03) = 1/(2x3) =
3 =3)-BD) , 1/6;f5(CrO) = 1/(1x2) =
rae N(D) — 9ucio aToMOB 1/2;f5(H,0) = 1/(2%x1) =
sIIeMEHTa(MHIEKC B XUMHUYECKOM 1/2;f5(P20s5)=1/(2%5)=1/10
dopmyie okcuna),B()-BaJEHTHOCTD
3JIEMEHTA
Kuciora f5(H2SO4)=1/1=1(0ocHOBHOCTH
f = 1 : paBHa 1)
3 :(I{+} 1501051
rae N(H") — umcio oTaaHHBIX B X01€e f5(H2SO04) =
pEaKIii HOHOB BOJIOPO/Ia 1/2(ocHOBHOCTBpPAB
(OCHOBHOCTB KHCIIOTHI) Ha 2)
OcHoBaHnune , f5(Cu(OH)y) = 1/1 =
7 = 1 _ (KMCIIOTHOCTh paBHA
aOH ) 1)unu
rae N(OH) — 9ucio oTaaHHbIX B f5(Cu(OH),)=1/2(kuca0THOCTH
XO0JI€ peaKkIy T'HIPOKCU- paBHa 2)

HOHOB(KHCJIOTHOCTh OCHOBAHUS)

Com, f = ! __ 1 f5(Cra(SOs)s) = 1/(2x3) =
> o(Mr)-BMr) m(A)- B(A) 1/6
rae n(Me) — 4uciI0 aTOMOB (pacuer no
MeTata(MHIEKC B XHMMHYECKOM MeTajLTy )
f5(Cro(SO4)3) = 1/3x2) =

dbopmyne conu),B(Me) — BaIeHTHOCTb
MeTasuia; N(A) —4uciI0 KUCIOTHBIX
0CTaTKOB, B(A) —BaJIeHTHOCTh
KHCJIOTHOTO OCTaTKa

1/6
(pacuert 1o KMCIOTHOMY OCTaTKY)

YacTuna B Fe“*+ 2e —Fe°
OKHCJIUTETBHO- 1 , f(Fe?")=1/2;
BOCCTAHOBHTETLHBIX P -
peaxKiusx = MnO +8H*+5e—Mn?*+
rieNe — YHUCIIO JIEKTPOHOB, 4
YYaCTBYIONIMX B IIPOIIECCe 4H,0
OKHCJICHUS UM BOCCTAHOBIICHUS f»(MnQO") =1/5

4
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Monsapuasamaccaskeusanienma
(M»)—
ATOMAcCaoIHOrOMOJIbAKBHBaIeHTa. OHapaBHAIIPOU3BEICHUIOMOIIpHOMacchiBenecTBa(M)Ha
dakTop 3KkBUBaNICHTHOCTHU(,),0Ha UMEET Pa3MEPHOCTHT/MOJIbY:
M,= M-f,

MoJsipHasi KOHIIEHTPAIMS BenecTBA(MOJIAPHOCTE)
C=m
mMoTVM
C,—MoJisipHas KOHIICHTpaIlKs BEIIEeCTBa, MOJIB/11(MOIIB/1M°)
M-—Macca BeliecTsa, I
V- oGbeM pactBopa, J1(am°)
M-—monsipHast Macca BelecTBa, I/MOJIb

MoJasipHasi KOHIEHTPANNS JKBUBATEHTA BENIECTBA(HOPMAILHOCTE)
C=m
VM,
C,—MOJISIPHAST KOHIIGHTPAIHS SKBHBATCHTA BEILIECTBA, MOJIB/I(-H; MOJIB/IM’)
M-—Macca BelIecTBa, T
V- oGbem pactBopa, J1(am°)
M,— MossipHasi Macca SKBUBAJICHTa BELIECTBA, I/MOIIb

Turp pacreopa

Turp—
»TOMaccapacTBOPEHHOTOBEIIECTBA(BrpaMMax ),CoaepKaIIascsIBOJHOMMIIUTHINTPe(CcM?)
m

pacTBopa.
T— tutp pactBopa, r/mi(r/cm’)

M— Macca pacTBOPEHHOTO BEIIECTBA, T
V— 06BéM pactBopa, M1 (cM°)

Turp 1o onpenensieMoMy BenecTBY(VCIOBHBI THT
Tutp no onpenenseMoMy BEIIECTBYy—3TO Macca Kakoro-mudo BemiecTna (B rpaMMax),
pearupyomasi ¢ OJHUM MIUTHJIUTPOM JaHHOTO PacTBOPA.

T4/p _ms

Va
T a/B—THTp pacTBOpa BemecTBa A 1o BemectBy B, r/mi(r/cm®)
Mp—Macca BeniecTBa B, B3anMo1eiicTBYOLIETO C TaHHBIM PaCTBOPOM ,T
Vo— 00bEM pacTBopa Bemectsa A, mi(em’)

CBA3bL TUTPA ¥ MOJASIPDHO KOHIEHTPANNM JKBUBAJIECHTA
TA/B :CHA’MaB

_uMy 1000

1000

T
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2. 3aganus 17 CAMOCTOSITE/ILHOTO PelIeH S :
3adanuel
ITpu pactBopenuu ¢ukcanana NaOH mepHoiikon6enalmonyyaercspactBopckonnentpanueit 0,1000-H.
B xakom o0BbemMe Hamo pacTBOPUTH (PrKcaHas, YTOOBI MOJYYUTh pacTBOp ¢ KoHmeHTpanuei: a) 0,2000-
H;0)0,5000-1;8)0,0500-u?
3aodanue?
KaKyIOHaBeCKyKZCI'2O7HaI[OB351TB,qTO6LIHpHF0T0BHTBSOOCM3paCTBOpaCKOHLIGHTpaLII/Ieﬁo,2000M0JIB/I[M3
"
3adanue3
Bxosbenas 00CMspaCTBopHnHHaBecKymaBeﬂeBoﬁKHCHOTH(H2C204~2H20)Maccoﬁ 12,5825 r.Paccumraiite
MOJIIPHOCTh U HOPMAJIBHOCTH MOJTYYCHHOTO PacTBOpA.
3adanued
Hageckykap6onartanarpusi(Na,COs)maccoiil,0688rpacTBoprnnBMepHoiikoiabenal i.PaccunraireMonspa
YIOMHOPMAJIbHYIOKOHIIEHTPALUIONOIYYeHHOTOPacTBOpa.

3adanuel

Kakyro HAaBECKy  XUMHYECKM  YHCTOTO  THAPOKCHAA  HATPUS  HAIO  B3ATh,
3adanueb

Onpenenutetutp15%pactBopacepuoiikucnorsl.IlnoTHOCTEpacTBOpal,l0r/mi.

3adanue7

Haiitu Tutp pactBopa gochopHoit Kucnotsl, noaydeHHoro npu pacrsopenun HsPOg,maccoii 18 1, B282
MUJUTAIATPaX BoAbl. ILIOTHOCTE OMydeHHOTO pacTBopa pasHa 1,03 1r/mur.

3adanue8

Berauciurerutp0,1-H.pactBopaAgNOznoNaCl.

3adanue9*

ITo TEXHHUKE 0e30macHOCTH 3anpenaeTcs BBUIMBATh B KaHATM3AIU IO KUIKUC

OTXOJBIXUMHUYECKOITabopaTopru. OTX0/1b1,COIEPKAIUECOTIHYKUCIOTYHE00X 0 IMMOHEHTPAIN30BaThIE
noubto.OnpenenuremaccyNaOH,kotopasnoTpeOyeTcsauistHeRTpaIu3auunoTX010B,coiepkamux SmoiasH
Cl.
3adanuel 0*
TakueBuabIpBIO,KaKPOPETbUXaPUYC,04€HbUYBCTBUTEIbHBIKUMCTOTEBOABL.ECIUB 1 71 mpupoaHOil BOJIBI
COJIEPKUTCS BCETO 3-10"°moub CEpHOI KHUCIOTHI (KOTOpasi MOXKETIIONAcTh B PEKU C MPOMBIIUIEHHBIMU
CTOKaMH WIn 3a cuét KHCJIOTHBIX TOXKIEH), TO
MaJIbKUATUXPBHIONOrn0atoT. BerunciuremaccycepHORKUCIOTHIB 1 IBOABI, KOTOpasiIpeCcTaBIseTco00icMepT
eJIbHYI0JI03yUIIMAIbKOB(Opennn xapuyca.
3adanuel ['*
B kxakom o0ObeMe Hajo pacTBOpUThH HaBecky nepmanranara kamus (KMnOg), maccoii0,3160r, uyToObl
MOJIYYUTh pacTBOp ¢ KoHueHTpauued 0,1-H? (maHHBIM pacTBOp OyAETIPUMEHSTHCS s TUTPOBAHMS B
KHCIIOH CPeJie, ITepexo/l MMEeKTPOHOB cooTBeTcTBYeT cxeMeMn’*+5e> Mn“").

dopma npeacraBJieHUs pe3yJabTara:
BeinonHeHHbIe YIpaXXHEHUs U IPOU3BEICHHbBIE PACUETHI.

Kpurepun ouenuBanus:

«5» (OTAMYHO): BBICTABISETCSA CTYIAEHTY, €CIM pacdyeTHas W rpaduyeckas yacTH BBITIOJIHEHBI B
MOJIHOM o0BeMe, pelieHrue OQOPMIIEHO € COOJIIOJIEHUEM YCTAaHOBJICHHBIX MPAaBUI; CTYIEHT CBOOOJTHO
BJIaJI€€T TEOPETUUECKUM MaTepHaioM, 0€30INO0YHO MPUMEHSET ero MPU PELICHNH 3a/1a4.

«4» (XOpoIlo): BBICTABIAETCS CTYACHTY, €CJIM TpPU BBIIOJHEHUU 3aJlaHUSl  JIOMYIIEHbI
HE3HAUUTENIbHBIE OLIMOKM, pelieHne o(opMiIeHo ¢ COOMIOJEHHEM YCTAHOBIIEHHBIX IPAaBHJ; CTYIEHT
cBOOO/IHO BJIaJIe€T TEOPETUYECKUM MaTepuaioM, 0e301IMO0YHO IPUMEHSET ero MpHU PEeLIeHUH 3a/1ay;

«3» (yIOBIETBOPHUTEIBHO): BBICTABISETCA CTYACHTY, €CIHM 33aJaHHE BBIIOJHEHO C «TPyOBIMK»
omuOKamu, perieHne opopmiieHo 06e3 COONIOCHUST YCTAaHOBIICHHBIX TIPABHLIT,

«2» (HEyIOBIETBOPHUTENBHO): BBICTABISIETCS CTYACHTY, €CIM paboTa He BHINIOIHEHA.
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Tema 3.2XumMuuyecknii aHAJIU3 BO3AyXa

IIpakTuyeckoe 3anaTue Ne28. 'urueHuveckasi OleHKa CTeNeHH 3arpsi3HeHusI BO3IyXa
NMOMeIleHUsI HA OCHOBE CONOCTABJIEHUS] KOHIEHTPAUMH JHOKCHIA YIJIEPOa ¢ COOTBETCTBYIONIUM
TUTMeHUYeCKUM HOPMATHBOM

Hean padoTsl
1. U3yunTthb Bce BUIBI KOHIIEHTPALIUU PACTBOPOB.
2. YMeTh pacCUMThIBaTh BCE BU/IbI KOHLICHTPALUH.
3. ¥YMmerb pacno3nasatsb (I1JIK).

BoinosiHeHue pa6oTsl cnocodcTBYeT (POPMUPOBAHUIO:

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

MarepunanbHoe obecnieyeHue:

YueOHast ayTuTOpus AJIs POBEACHUS JICKIIMOHHBIX, Ta00PAaTOPHBIX U MPAKTUYECKUX 3aHATUH;
JUIS TPYIIOBBIX U MHAUBUIYaJIbHBIX KOHCYIbTALM; 1711 TEKYIIIET0 KOHTPOJIS U IPOMEXKYTOUHON
aTTecTanuu: pabouee MecTo IpernoaaBarens, pabouyre Mecta odyyaronmxes, Aocka. Kommnbrorep:
AMDAUtlon (tm)II x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ mouuTop19”,
npoektop EPSONEH-TW650, skpan Hactennbiit LumienEcoPicture - 1 mt.;

Muxpockomn "Mukpomen-C-13"—1 mr. YueOHo-MeToquuecKkas JOKyMEHTAINs, TUJaKTHIECKUE
cpenctBa. Pabodee mMecTo mpenogaBarensi: NepCOHAIBHBIN KOMITBIOTEP, paboune MecTa 00 ydaronuxcs,
JocKa ydaeOHasi, yaeOHast MeOelb.

IMopsinok BbINOJIHEHHUS PadOTHI:

1.3yunth TeOpeTUYECKUE CBEIEHUS O JIETUPYIOIIUX JIEMEHTAX.

2.PacumugpoBath MapKu JISTHPOBAHHBIX CTaJeH.

3.0TBeTUTH Ha KOHTPOJIbHBIE ONPOCHI.

ITocsienoBaTEILHOCTD BBINOJHEHUS PadOThI

1. Teoperuueckmuii MmaTepua

Jis TOro 4To0Bl CHU3UTH OTPHUIIATEIBHOE BO3/IEHCTBUE 3arpsI3HAIOIIMX BELIeCTB Ha Ouocgepy B
o0uiem, 1 Ha aTMoc(epy B HaCTHOCTH, IPUMEHSIOT IPUHIMIIBI HOpMUpOBaHus. [IpuHIun pazienbHOro
HOPMHPOBAHHUS 3aKJIH0YAETCS B TOM, UTO JUI KaX/10T0 BPEJAHOTO BELIECTBA YCTAHABINBACTCSA HECKOJIBKO
MaKkcHUMaJbHO pa3oBbIxX KoHIeHTpanuil [1JIK B BoznymHoit cpene. Oto I1/IK B Bozyxe paboueit 30HbI
(ITAK p.3.) u ITAK atmoceproro Bozayxa (ITJIK a.B.).

Cymmanus 1eiicTBUS BpEAHbBIX BEILIECTB B pacyeTax pacCenBaHUs.

Yame Bcero B BO31yXe NPUCYTCTBYET HU OJTHO BEILIECTBO, & Cpa3y HECKONIBKO. [Ipu
OJIHOBPEMEHHOM MPUCYTCTBUH B aTMOC(EPE HECKOJIIBKUX N BPEIHBIX BEIIECTB, 00JaJa0NUX CyMMaIIHei
neicTBus, 0e3pa3MepHasi CyMMapHasi KOHIIEHTpaLus (U1 KaX/10i rpymIibl BpeIHBIX BEIECTB
OJIHOHAIPABJIEHHOIO JAEHCTBUSI) HE TOJKHA MPEBINIATh EAUHUIIBI IIPU pacyeTe 1Mo GopmyIe:

G @G C

+ — T ——
MK, IIK, K

n
rae C1, C2, Cn- KOHLEHTpAMK BPEAHBIX BELIECTB, OJIHOHAIIPABIECHHOTO ACUCTBUS B

atMochepHOM Bo3ayxe, Mr/ M3.
[TAK1, ITAK2, [TIKn, - 3T0 cooTBeTcTBytomue [1JIK aTux BemecTB B atMmochepHOM BO3ayXe, MI/

n

<1

)

M3.
K BpeaHbIM BeliecTBaM OJTHOHATIPABIEHHOTO JEHCTBHUS OTHOCSTCS BEIIECTBA OIU3KHUE 110
XUMHYECKOMY CTPOCHUS U XapaKTepy OMOJIOTHYECKOTO BO3JICHCTBHS HA OPTAaHNU3M UYeJIOBeKa, HallpuMep:

— AxeroH - deHom;
— anetoH - pypdypon - bopmanbaerus - GeHo;
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030H - TMOKCHUJ a30Ta - GOpMabIeTuI;

OKCHJI YTJIepoJa - TUOKCU a30Ta - GOpMaNbJIErH]l - TeKCaH;
JMOKCHUJI CEePBI - OKCHJ YTIIEpo/ia - AMOKCU a30Ta - (PeHOIT;
JTMOKCH/JI CEPBI - a3PO30JIb CEPHON KHCIIOTHI

JUOKCHJL CEPBI - TPUOKCH]T CEPBI - aMMUAK - OKHCJIbI a30Ta;
CUJIbHbIE MUHEpAJIbHbIE KUCIIOTHI (CepHasi, COJIsHAas, a30THAas).
A Takxe:

aleTOH, aKpOJIenH, (pTaneBblid aHTUIPUT;

aIeToH U (EHOI;

aIleTOH U a1eTo(heHolI;

aneToH, pypdypoi, hopmanbaerui, GeHor;

aleTalbeT U/ 1 BUHIIIAIETAT;

a’p030JIM IEHTOKCH]T BaHAAMsI U OKMCEN Maprasiia;
a’p030JI MTEHTOKCH/T BaHAIMS ¥ CEPHUCTHIN aHTUAPU]L;
a’p030JI MEHTOKCH/I BaHAIMS U TPUOKHUCH XPOMa;

O€H30I1 1 aneTo(eHoH;

BOJIb()PAMOBBIN U CEPUCTBINA aHTHIPHI;

reKcaxyopaH u (pa3oioH;

M300yTEHIIKApOUHOI, TUMETHUIBHHIIKAPUHOI;
METWITHAPONMPAH U METUIIEHTETParuponupeH;

030H, JIByOKUCH a30Ta U (popManbaeru;

OKHCBH YIJIEpOJia, IBYOKUCH a30Ta, (opMaibAeru, FeKCaH;
CEPHHUCTBIN aHTUAPUI U adDPO30JIb CEPHON KHUCIIOTHI,
CEpPHUCTBIA AHTUIPU]T U HUKETb METAINTNYECKU;
CEpHHUCTBIM aHTUIPUL U CEPOBOIOPOL;

CEpHHUCTHIN aHTUAPUA U ABYOKUCH a30Ta;

CEPHHUCTBIN aHTUAPHUA, OKUCH YIIIEPOJa, 3TUJI KOHBEPTOPHOTO NIPOU3BOJICTBA;
CEpHUCTHIN aHTUapUA U HEHOT;

CEPHHUCTHIN aHruApUA U PTOPUCTHIN BOJOPOT;

CEpHBIN M CEPHUCTBIN aHTHIPH]I, AMMHUAK M OKHCH a30Ta;
¢deHon u aneropeHoH;

bypdypo:1, METUIIOBBIM U ATUIIOBBIM CIIUPTHI;
LHUKIOreKcaH 1 OeH30I;

ATUJICH, IPONUJICH, OYTUJICH, aMHJIEH.

Crenenb 3arps3HeHMs OKpY>KaroLeil cpeibl IPUHATO OLIEHUBAThH IO KPATHOCTU MPEBBILICHUS
ITJAK 1 nuMuTa Ha BRIOPOCHI, HA3HAYaEMbI€ OIPEICIIEHHOMY O0BEKTY, KJIacCy OIMAaCHOCTH BEIECTB,
KOJIMYECTBY XUMUYECKHX AJIEMEHTOB M COeIMHEHUH. B ciiydyae 0THOBPEMEHHOTO PUCYTCTBUS
HECKOJIBKUX 3arpsI3HAOLIMX BELIECTB MCIOIb3YIOTCSI CyMMapHBIE IT0Ka3aTeNu.

Cs- cymMmMapHBIif TOKa3aTesb 3arps3HEHNs BO3/IyXa MOXKET ObITh OIPEJIENICH 0 CleAyouIei

n C;
Cs :Z

1=l HrJK
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, T1eCi - KOHIIEHTpalKs BPeIHBIX BELIECTB, 00JIaal0IUX OTHOHANIPABICHHBIM JICHCTBUEM,
MI/M3;

ITAKi - coorBerctBytommii [TJIK sTux BemecTs, Mr/ mM3.

YpoBeHb 3arps3HEHHS BO3IyXa MO ONpeAeIeHHOMY BemecTBy CnpaccuuThiBaeTes o Gpopmyiie:

c, =—t
" MAK,

IIpumepsI pelieHus 3a1a4:

IIpumep. B Bo3ayxe MpOMBIIITICHHON TUIOMIAIKK XUMHUYECKOT0 3aBOJa OAHOBPEMEHHO
MPUCYTCTBYIO (PEHOI, alleTOH, CEPOBOIOPO, hopmanbaeru B cieayronmx konmnentpanusx: 0,08, 50, 5,
0,14 mr/ M3. PaccunTaTh ypOBEHb 3arps3HEHUS BO3/IyXa MPOMBIIIJICHHON IUIOMIAIKH YUYUTHIBas A HeKT
CyMMAIIMHU U CHIeJaTh BBIBOJ O COCTOSIHUH aTMOC(EepHOT0 BO3ayXa.

Pewenue:

Haxomum ITJIK p.3. yka3zanHbIx BemiecTB mo crpaBounuky (https://arsenalsystems.ru/spravochnik-
pdk/) (tabmuma 1), 3aTem paccunteiBaeM I1/[Kn.m. ucxonast u3z Toro, uro IIJIK n.m. = 0,3 TTJIK p.3.

ITJIK p.3. (benom) = 0,3 IIJIK m.m. = 0,3 0,3 = 0,09 mr/m3 ITJIK p.3. (aneron) = 200 ITJK n.m. =
200 00,3 = 60 mr/m3 TTJIK p.3. (cepoBomgopon) = 10 ITJAK m.m. = 10 J0,3 = 3 mr/m3

ITJIK p.3. (bopmansaerun) = 0,5 ITJAK m.m. = 0,5 00,3 = 0,15 mr/m3

W3 ykazaHHBIX BEUIECTB BHIOMPAaEM TOJIBKO BEIIECTBA OJHOHAIPABIEHHOTO JEHCTBUS 1O
YTBEPKIACHHBIM CIIMCKaM. B Hamelt 3agadue BemecTBa U3 rpynisl - EHOJ - alleTOH - (OpMabICTHI;

Jlanee paccunThiBaeM CyMMAapHBI YPOBEHB 3arps3HEHHs BO3AYIIHOM cpeabl

0,08 50 0,14
= + +
0,09 60 0,15

=2,64

A

Hcxons U3 pacueroB, MOdydaeM, YTO CYMMAapHBI YPOBEHB 3arpsi3HEHHS BO3/yXa IIPEBBIIIAET
€ANHUILY, T.€. BO3JyX HE COOTBETCTBYET CAHUTAPHO-TUTUEHUYECKUM TPEOOBAHUSIM.

IIpoBepsiem ypOBEHB 3arpsA3HEHUS BO3/yXa 10 CEPOBOJOPOAY, HE BOLIEAIIEMY B CIIUCOK BEILIECTB
OJIHOHAIPABJICHHOTO JCHCTBHS:

ITJIKp.3.(cepoBomopon)=10 ITJIKm.rm.= 1010,3= 3 mr/ m3

5
C =—=17
[ 3 4
YpoBeHb 3arpsA3HeHHs BO3/1yXa IO CEPOBOIOPOAY MPEBBIIAECT €ANHUILY, BO3AYX HE
COOTBETCTBYET CAHUTAPHO-TUTUEHUYECKUM TPEOOBAHUSIM.
Hcxonst U3 3THX pacdyeToB, MOKHO CIEIaTh OJJHO3HAYHBIN BBIBOJI, YTO aTMOC(HEPHBIA BO3AYX
JTAHHOW TIPOMBIIIUICHHOH TIOIIAIKUA HE COOTBETCTBYET CAHUTAPHO-TUTUEHUIECKUM TPEOOBAHUSIM.

2. 3apaum 115 CaMOCTOATEILHOIO PellleHHUs:
3adanuel.
B Bo3nyxe pabodeil 30HBI XMMHUYECKOTO II€Xa OOHAPY>KEHBI 3arpsi3HSIONINE BEIIECTBAaMMHAK, alleTOH,
dbopmanperun, GeHon B cienyromux KoHmeHTpanusx: 25; 100; 0,8; 0,2mr/m3. PaccuurtaTh ypoBeHB
3arpsi3HEHUS] BO3/AyXa XMMHUECKOTO IIeXa M CJENaTh BBIBOJ OCOCTOSSHUHATMOC(EPHOTOBO3AyXa JAHHOTO
nexa.
3adanue?

S7


https://arsenalsystems.ru/spravochnik-pdk/

B BO3myxe MPOMBINUICHHON IUIOMAAKH XMMHUYECKOTO IieXa OOHApy)KEHBI MapBICIEAYIOUINX KHCIOT —

CEpHOI; COJISTHOM Hu a30THOU B KOHIIEHTPaLUSIX 0,5; 1,2; 0,8 mr/
M3.PaccanaTbypOBeHb3arp513HeHI/IsIB03):[yxanpoMLHJJJIeHHoﬁrmomanKHch{eﬂaTLBmBouoCOCTosIHHHaTMoc
(dhepHOTOBO3TYXA.

3aoanue3*

B BO3JIyX€ MIPOMBIIIIICHHOM TJTOIIA KK XHMHYECKOTO 3aBoja o

MIPOU3BOJICTBYY100PEHUIOTHOBPEMEHHONIPUCYTCTBYIOTCIEAYIOIUEBEIIECTBABKOHIICHTPALIUSIX
— Oxkcuayriaepoaa—S,6 MI/MC,
— CepoBogopon —Imr/m®.
—  ®enon—0,001mr/ M

— Jluoxcuncepsil,8mr/ M,
PaccunrtaTe cymmapHbBIid YpOBEHB 3arpsi3HCHHsI BO3AyXa M ClieJaTh BBIBOJ O COCTOSSHHUMATMOC(EpHOTo
BO3/IyXa.
3adanued.
B armocdeprHom Bozmyxe 1. Caparysl OOHApYKEHBI CIEIYIOIINE 3arps3HSIONIMECBEIISCTBA: JTUOKCHT
cepbl, TPHOKCH]I CEPbl, OKHUCIBI a30Ta, alleToOH B cileayromuxkonnenTpamusx: 0,014; 0,3; 0,43; 0,14 mr/
M Paccuurars YPOBEHB 3arps3HCHHSI BO3/IyXa UCAEIAThBBIBOIOCOCTOSHUHATMOC(HEPHOTOBO3/TyXa.
3adanue).
B armocdepHOoM BO3ayXe HEOONBIIOrO TOpPOJa TOCTOSHHO B TEYCHHE ToJa OBUIMOOHAPYKEHBI
CIIEyIOIMe BEIIecTBa AUOKCHJ a30Ta, OKCHJ YIJepoJa, AaHWUJIIUH, AMOKCHUICEPHI B CIEIYIOLINX
kounenTpanusx: 0,03; 0,5; 0,02; 0,04 mr/ M. Paccunrars YPOBEHbB3arPSI3HEHUSIBO3TyXauCI€IaThBBIBO/I
OCOCTOSIHUMATMOC(EpHOTO BO3yXa.
3adanueb
B armocdepHoM Bo3ayxe HEOONBIIOrO TOpoJa IOCTOSHHO B TEYEHHE Troja ObUIMOOHAPYKEHBI
CIICYIOIINE BEIIeCTBA JUOKCHJ a30Ta, 030H, cepoBoaopoj B koHmeHTpamusx:0,03; 0,02; 0,08 mr/ M,
Paccunrtarh ypoBeHb 3arps3HEHUS BO3/IyXa U ClIeJaTh BBIBOJ OCOCTOSITHUMATMOC(HEPHOTOBO3TyXa.
3adanue7*
B Bo3ayxe MpOMBINUICHHON MIIOMAAKH XUMHYECKOTO 3aBO/Ia OJHOBPEMEHHONPUCYTCTBYIOTCIEIYIOIINE
BEIECTBA:

— Oxkcenp yraepoga—3,8 mr/mC,
— CepoBogopoa—4,8mr/ M.
- qDeHon—O,0054Mr/M3.

—  Juoxcnn C€pbl—1,56MF/M3.
PaccuntatbcymMapHbIilypoBeHb3arps3HEeHUABO3ayXa. COOTBETCTBYETIMBO3AYXTPOMBIIICHHONIIIOMIAIK
HMCaHUTAPHO-TUTUEHUIECKUMTPEOOBAHUSIM?

3adanue8*

BarmocdepHOoMBO31yXeHEO0IBIITOTOKYPOPTHOTOTOPOIAIOCTOSTHHOBTEYCHUETO A0 LTI 0OHapYyKEHBI
CIeyIOIME BEUIECTBAa AMOKCHJ a30Ta, OKCUJ YIJIEpOJAa, AHWJIMH,AMOKCHJ CEphl B CIEAYIOLIUX
KOHIEHTpaLHIX: 0,03; 0,5; 0,02; 0,04 mr/ M.

PaccuntarbypoBeHb3arps3HEHUSBO3IyXalCIeIaThBBIBOI0COCTOSTHUMATMOC(HEPHOTOBO3TyXa.

3adanue9*

B BO3/IyXe MIPOMBIIIITICHHON IUIOIIAAKH raJbBaHHYECKOTO mexa XAMHYECKOTO
3aBOJIa0THOBPEMEHHOIIPUCYTCTBYIOTCIICTYIOIINE BEIIECTRA!

— Okcuayrnepona—S8,2 Mr/m°
— CepoBogopoa—5,9mr/ M
— ®enon-0,47mr/ M

— Jluokcun CCpBI—8,2MF/M3
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PaccunrarbcymmapHbIilypoBeHb3arps3HEHUABO31yXa. COOTBETCTBYETIIMBO3IyX TPOMBIIIITIEHHOMIIIOUIAAK
MCAaHUTAPHO-TUTHEHUYECKUMTPEOOBaAHUSIM?
3aoanuel 0*
B armocdepHoM Bo3ayxe HEOONBIIOTO MPOMBILIUIEHHOTO TOpoJa OOHApyKEeHbl CJEAyIOIIHe
3arpsI3HAIOLIME BEIECTBA JMOKCUJ a30Ta, TUOKCHJ CEpPbl, OKCUJ YIJIepoJa U T'MIPOKCHJ KajbIUs B
konnenrpanusx 0,05; 0,4; 3,0; 0,5 mr/ M. Paccuutars YPOBEHbB 3arpsi3HEHUS BO3/1yXa U ClIeJIaTh BBIBOJ O
COCTOSIHUM aTMOC(EepHOro BO3ayXa.

dopma npeacTaBJieHUs pe3yJabTarTa:
BoinosiHeHHbIE yIIpa)KHEHUS] U IPOU3BEICHHBIE PACUETHI.

Kpurepun oneHuBaHus:

«5» (OTAMYHO): BBICTABISETCSA CTYIACHTY, €CIM pacdyeTHas W rpaduyeckas 4acTH BBITIOJIHEHBI B
oJIHOM o0BeMe, peleHrue OQOpPMIIEHO € COOJIIOJIEHUEM YCTAaHOBJICHHBIX MPAaBUI; CTYIEHT CBOOOJHO
BJIJICET TEOPETUIECKUM MaTepHaioM, 0€30IMO0YHO IPUMEHSIET €r0 MPH PELICHUN 3a]1a4.

«4» (XOpoIlOo): BBICTABIAETCS CTYACHTY, €CJIM TMpPU BBIIOJHEHUU 3aJlaHUSl JIOMYIICHbI
HE3HAYUTENIbHBIE OIMOKH, penieHne o(GopMiIeHO C COONIOJEHHUEM YCTAaHOBIIEHHBIX IPABHI; CTYIEHT
CcBOOO/IHO BJIaJIe€T TEOPETUUYECKUM MaTepUaIoM, 0€301IMO0YHO IPUMEHSET ero MpHU PELICHUH 3a/1a4;

«3»  (YIOOBIETBOPUTENIBHO): BBICTABISETCS CTYACHTY, €CJIM 3a/laHUuE€ BBIIIOJIHEHO C «TPYOBIMU»
omuOKamu, perienue opopmiieHo 6e3 coOII0eHNs YCTAaHOBIECHHBIX MPaBUI;

«2» (HEYIOBJIETBOPUTENIBHO): BBICTABISETCS CTYACHTY, €CIM paboTa HE BBIIIOJIHEHA.

Tema 1.2 YrieBogopoasl.

JlabGoparopHoe 3ansitue Nel. YrijieBoaopoabl M UX NPUPOAHbIE HCTOYHUKH

Henp pabGorbl: Hay4dUTHCS JKCHEPUMEHTANbHO, IOJIy4yaTh YIJIEBOJOPOJbI, AaHAJIU3UPOBATH
CBOMCTBA YIJI€BOJOPOOB, MOATBEP)KIaTh CBOWCTBA YPAaBHEHUSAMM PEAKIIMM.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

MarepuanbHoe o0ecnieyeHue:

VYuebHas ayaAuTOpUs Ui IPOBEICHUS JIEKIIMOHHBIX, JJAOOPATOPHBIX U MPAKTUYECKUX 3aHATHH; A
TPYNNOBBIX M WHAUBUAYaJIbHBIX KOHCYIbTALMM; JUISI TEKYLIEro KOHTPOIS M MPOMEXYTOUHOU
aTTecTanuu: pabouyee MECTO IperojaBatelns, padoune Mecta oOydaromuxcs, Aocka. [lomemenue s
IIPOBEJICHUS JIaOOPATOPHBIX, MPAKTUYECKUX PaldOT; JIsl TPYNIIOBBIX U UHIUBUIYAIbHBIX KOHCYJIbTALUM;
JUIsL TEKYILIEro KOHTPOJIS U MPOMEKYTOUHOU aTTecTalu: pabouee MecTo MpenoaaBaresns, paboune Mecta
oOyuatomuxcs, 1ocka. Mebdens 1abopaTopHasi, Kad BBHITSKHON ¢ MOHKON —1 mmIT,

PeakTuBHBI MmTAaTUB ¢ HAOOPOM pEAKTUBOB (ILENOYM, KHUCIOTHI, COJHM), WHAMKATOPBI, MPOOHPKH,
MUIIETKH, TPOMBIBAJIKA C AUCTUJUIMPOBAHHOM BOJOW. PeakTUBBI U MaTepualibl: KapOua KaJbIHs; XJIOPH
menu CuCl2, ammuadHblil pacTBOp, GUIBTpOBaJIbHAS OyMara (IOJ0CKU pazMepoM 540 Mm).
3aganue:

1. BcnoMHUTH MpaBuiia 1O TEXHUKE 0€30MaCHOCTH MPH MPOBEACHUH 1a00paTOPHBIX padoT.

2. IlpounTaTh HHCTPYKIIHIO IO MMPOBEACHUIO OIIBITOB.

3. IIpuroroBUTH HEOOXOAUMYIO XUMUUYECKYIO IOCYly U 000OPYJIOBaHUE JUISI TPOBEACHUS OIBITOB.

4. TlpoBecTH OIBITHI.

5. Od¢opmuts 1abopaTopHyto paboTy.

IHopsaoK BbINIOJIHEHHS PA0OTHI:

1 IIpoBeaute 1abopaTOpHBIE OMBITHI COTJIACHO UHCTPYKLIUY;

2 3anumnTe ypaBHEHUS PEaKUUA B TETPalb;

3 CpaenaiiTe BBIBOJ O MPOJIEIaHHON padoTe.

Onovim Ne 1. IlosryyeHne MeTaHa U M3y4YeHHeE ero CBOMCTB
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[Topsimok BeIoHEHHs pabOTHI:

1.B cyxymo mpoOupky, CHaOXEHHYI0 NPOOKOW C Ta300TBOAHOW TPYOKOM, MOMEIIAIOT CMECh W3
00€3B0OKEHHOT'0 YKCYCHOKHCIIOTO HAaTpUsl U HATPOHHOM M3BECTU (CMECH €IKOTO HATPa U OKCUAA KAJIbIIHS
B OTHOIIICHHH 1:2 11 MpeAOTBpaIlleHUs pa3pylIeHUsI CTEKIIA MIEI04Ybl0) (BbicoTa ¢ciiost 6— 10 MMm).

2.3aTeM YKpemsioT MPOOUPKY TOPU30HTAIBHO M HArpeBalOT CMECh B IUIaMEeHU Topenku. [lpu
HarpeBaHUM HATPUEBOW COJM YKCYCHOM KHUCJIOTBI C HAaTPOHHOM H3BECTHIO IPOUCXOAMT pPACIIEIICHUE
COJU ¢ 00pa3oBaHUEM METaHa.

3.HarpeBanue HaTpueBbIX coyiell KapOOHOBBIX KHUCJIOT C HAaTPOHHOW H3BECTHIO SIBISIETCS OOLIUM
1a00paTOPHBIM CIIOCOOOM MOTYYSHHS MTPEACIIBHBIX YTIEBOJOPOIOB.

Xumuzm npoyecca: CH3COONa+ NaOH — CH41 + Na2CO3

[TomKUTarOT BRIICISIOMUNCS Ta3000pa3HbIi METaH y KOHIIA Ta300TBOIHON TPYOKH.

MertaH TOpHUT roJly0OBaThIM HECBETAUMCS TutameHeM. Xumuszm npoyecca: CH4 + 202 — CO2 +
2H200nsim Ne 2. BpomupoBaHue npeaeJbHbIX YIJIEBOA0PO/10B

[TopsA0K BBINOJIHEHUS ONBITA:

1.B cyxyio npoOupky momemaroT 4 Karuii CMECH KHMJIKHX aJIKaHOB M J00aBISAOT 1—2 Karu
pactBopa Opoma. Conepkumoe MpPOOUpPKH HepeMemuBaroT Ha xojony. Oxpacka Opoma mpH 3TOM HE
HCYE3aeT.

2.HarpeBaroT coaep:KumMoe MpoOUpKU 0 MCYE3HOBEHMsI OKpacku. B oTBepcTre mpoOUpKH BHOCAT
CTEKJISIHHYIO TaJIOUKy, CMOYEHHYIO paCTBOPOM aMMUaka, - nosipyisgercs 0ensiii 1Mok NH4Br. [Tunuerom
BHOCSIT B MPOOUPKY CHHIOIO JIAKMYCOBYIO OyMary, CMOUYEHHYIO BOJIOM, - JJakMycoBasi Oymara KpacHeer.

Xumusm npoyecca: CH3-CH-CH2-CH3 + Br2 — CH3-CBr-CH2-CH3 + HBr
Onvim Ne 3. BpomupoBaHue Henpe/aeabHbIX YIJI€BOI0PO/I0B

[Tops10K BBINONTHEHUS OMbITA!

1.B cyxyro mpoOupky momemaroT | Kamio, cMecH XKHIKHX alIKeHOB, J00aBIA0T 1—2 kamiu
pacTtBopa Opoma M IepeMeluBaOT cMech. Ecnm jxenrasi oKpacka He MCYE3aeT, TO CMECh HarpeBaroT B
IIJIJAMEHU TOPENKHU O UCUYE3HOBEHUS OKPACKHU.

2. B npoOupKy BHOCAT CHHIOIO JJAKMYCOBYIO Oymary, IpeIBapUTeIbHO CMOYEHHYIO0 Bojoi. L{Ber
JaKMycoBOM OyMaru He u3MeHsieTcd. PacTBop aMMuaka, BHECEHHBI Ha CTEKISIHHOM Majoyke B
poOUpPKY, HE BRI3BIBAET 00pa30BaHMs O€I0TOo JAbIMA.

Xumuszm npoyecca: CH3-C=CH-CH3 + Br2 — CH3-CBr-CHBr-CH3
Onoim Ne 4. IlosryueHne aneTH/IeHA M ero TOpeHue.

[TopsA0K BBINOJIHEHUS ONBITA:

1.B nmpobupky momemiaroT MaJleHbKU Kycouek kapouaa kaneius CaC2, 1o0aBisOT 2 Kard BOJIbI
U 3aKpBIBAIOT MPOOUPKY MPOOKOM ¢ ra300TBOAHON TpyOKOH, MMeolIel OTTAHYThIH KOoHel. B mpoOupke
OypHO BbIJIES€TCS ra3000pa3HbIi alleTUIIEH.

Xumuzm npoyecca: CaC2 + 2H20 — HC=CH + Ca(OH)?2

2.IlomxuratoT aneTwieH y KOHIa Tra300TBOJAHON TpyOKH. OH TOPUT CBETALIMMCS, KONTSIIUM
iaMeHeM. Peakiust B3auMoaeHcTBUS KapOu/ia KaJIbLUs C BOIOM 9K30TepMUYHA. ALIETHIIEH, ITOJTy4YSHHbIH
U3 KapOuaa Kanblusi, COAEpKUT He3HauuTenbHble KonnuectBa NH3, PH3, AsH3 u npyrux npumeceii u
[I03TOMY UMEET XapaKTEPHBIH 3anax.

3.IIpumec MOXHO yIaduTh MPOMBIBAHWEM AalleTHJIEHA BOJHBIM pPAacTBOPOM JUXpoMaTa Kallus,
MOJKUCIIEHHOTIO CEPHOU KUCIIOTOMN
Onvim Ne 5. OGpazoBaHue aneTuiieHua cepedpa.

ITopsimok BbIMoIHEHHS pabOTHI:

1.B mpoGupky BHOCAT 2 Kaluld pacTBOpa HHUTpaTa cepedpa M mpubaBisiioT 1 Karmio pacTBopa
aMMHakKa — o0pa3yeTcst 0caJloK THApOKcHIa cepedpa.

2.Ilpu pobGaBnenun 1-2 kamenb pacTBopa ammuaka ocagok AgOH nerko pacTtBopsieTcss ¢
oOpa3oBaHreM aMMuadHOro pactBopa okcuna cepedpa ([Ag(NH3)2]OH). Uepe3s ammuauHblii pacTBOp
oKcH1a cepedpa MPOIyCKaIOT alleTHIIEH.
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3.B mpobupke oOpa3yercsi CBETIO-KENTHI OCaZIOK aleTHJIeHHAa cepedpa, KOTOpBIA 3areM
CTQHOBUTCS CEPBIM.

Xumnsm npouecca: HC=CH + 2[Ag(NH3)2]OH — AgC=CAg| + 4NH3 + 2H20
Onwvim Ne 6.CBoiicTBa 0eH30.1a.

1.PacTBOprMOCTH O€H3071a B Pa3IMYHBIX PACTBOPHUTEISAX. B TpH MpoOHpKM MOMEIIAIOT MO OJTHOU
Karute OeH3ona. B onny npoOupKy 100aBiIsOT 3 KAty BOJBL, B IPYTyI0 — 3 KAl CIIUPTA, B TPETHIO — 3
karu s¢upa. CoaepkuMoe MPOOUPOK THIATEIBHO B30ATTHIBAIOT.

2.B nmpobupke ¢ BoJo# oOpaszyercs 2 ciosi, B IPOOUPKAX CO CIIUPTOM U 3(DUPOM HOTYydaeTCs
OJHOPOIHBIN pacTBOp. CienoBaTenbHO, OEH301 B BOJIE MPAKTUYECKHA HEPACTBOPUM U XOPOIIIO
pacTBOPSIETCSI B OPraHMYECKUX PACTBOPHUTEIISX.

3. I'openue 6en3ona. (OnbIT IpoBOAAT B BEITSDKHOM 1IKady!) B dapdhopoByro yanieuky nomemaroT oaHy
Karutio OEH30J1a U MOUKUTAI0T. BeH3011 rOpHT SIPKUM KONTSIIUM TJITaMEHEM

®opma npegocTaBjeHHs pe3ybTaTa

Otyer o0 mpozaenaHHON paboTe, BHIBOJBI HAa KaXKABIA OIIBIT, 3alI0JHEHHAsI TaOJHIA, BEIBOA 10 BCEH
naboparopHo# padore.

YpaBHeHust peaKuuii: OKUCIICHUS, Tun
BemecTtBa OpoMHpOBaHUS, B3aMMOJICHCTBHS c [Ipumenenue XUMHYECKHUX
KHCJIOTaMH peakuuii
CH,
CoH4
CoH;
CeHs

Kputepuu oneHku J1a60paTOpPHOTo 3aHATHSI:

«5» (OTIAMYHO): BBIIOJHEHBI BCE 3aJaHUs Jab0OpaTOpHOIl paboOThl, CTYACHT YeTKOo U 0e3 omubok
OTBETHJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI.

«4» (XOpoIIo): BHITIONHEHBI BCE 3a/laHusl J1TA0OpaTOpPHOW pabOThI; CTYAEHT OTBETHI Ha BCE
KOHTPOJIBHBIE BOIPOCHI C 3aMCUaHUSIMHU.

«3» (yIOBIETBOPUTEIHHO): BBHIMOJIHEHBI BCE 3aJaHUsS JTaOOpaTOpHON paboOTh ¢ 3aMEYaHUSIMU;
CTYJICHT OTBETHJI HA BCE KOHTPOJHHBIC BOIIPOCHI C 3aMEYAHHUSIMH.

«2» (He 3a4TE€HO0): CTYJEHT HE BBIMOJHWJ WU BBHIMOJIHWI HEMPAaBHIBHO 33a/laHus Jab0paToOpHOI
paboThI; CTYJIEHT OTBETHJI HAa KOHTPOJIBHBIE BOIPOCHI ¢ OMMOKAMU WJIA HE OTBETHJI Ha KOHTPOJBHBIC
BOTIPOCHI.

Tema 1.3 Kucaopoacoaepxamue opranu4eckue coeJHHEHUsI.

JIaﬁopaTopﬂoe 3ansaTue Ne2. «KayecTBeHHBIE PC€AKIUM HA KHCJI0pOoACOoACPKaAMUE
OpPpraHu4YeCKHe BEemeCcTBa».

He.]]b paﬁoTbl: Hay'-II/ITI)CSI IIpOBOAUTH Ka4C€CTBCHHBIC PCAKIMKW HAa MHOI'OATOMHBIC CIIMPTEI,
albJeTuAbl U KapOOHOBBIE KMCIIOTHI, 03HAKOMUTKCS C UX CBOMCTBaMHU M MpUMeHeHHeM. KauecTBeHHbIe
peaxKuy NOATBEPIUTh YPAaBHEHUAMH PEAKIIHM.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

MarepuanbHoe o0ecnieyeHmne:

VYuebHas ayaAuTOpUs Ui POBEICHUS JIEKIIMOHHBIX, JJAOOPATOPHBIX U MPAKTUYECKUX 3aHATHH; IS
IPYMINIOBBIX W HWHAWUBUAYAJIBHBIX KOHCy.]'IBTaI_[I/II\/’I; 1 TCKyHIEro KOHTPOJIA U HpOMe)KYTOqHOﬁ
aTTecTalMu: paboyee MeCTO IperojaBaTels, padodyre MecTa oOydarommuxcs, gocka. [lomemenue s
IMPOBCACHUA na60paT0pme, IMPAKTUICCKUX pa60T; JJI TPYINIIOBBIX U UHAUBUAYAJIbHBIX KOHCYHBTaHHﬁ;
ISl TEKYIIEro KOHTPOJIS U IPOMEKYTOUHOU aTTecTalu: pabouee MecTo Mpernoaanaresns, paboune Mecra
oOyuatomuxcs, 1ocka. Mebens 1abopaTopHasi, Kad BHITSKHONU ¢ MOWKON —1 1T,
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PactBop dopmanbrernga, amMMHayHBIA pacTBOp OKcHaa cepedpa, ropsdas BojAa B IIUPOKOM
CTaKaHe, pPacTBOP THAPOKCHIA HATPUS, YKCYCHAsi KUCJIOTa, pacTBOP INIMLEPUHA, pacTBOP cylb(daTa Meay,
MHIUKATOPHI — (peHoN(pTaenH 1 METUIIOPAHXK, PACTBOP KapOOHATa HATPUS, CTPYKKH MATHHS

3aganue:
1.BcrnoMHUTE MpaBMIIa MO TEXHUKE O€30MaCHOCTH MPH MPOBEACHUH JTA00PaTOPHBIX PadoT.
2.IIpounTaTh HHCTPYKIIMIO 110 IPOBEJCHUIO OIIBITOB.
3.ITpuroToBUTH HEOOXOIUMYIO XUMUYECKYIO TIOCYTy U 000pYAOBaHHE Ui IPOBEICHUS OMBITOB.
4.ITpoBecTH OIBITHI.
5.0¢dopmuts naboparopHyro padory.

IHopsiok BbINOJIHEHUS PA0OTHI:
1 TIpoBeauTe 1abopaTOpPHBIC OMBITHI COTJIACHO MHCTPYKIIHUH;
2 3aMyIIUTe YPAaBHEHUS PEaKIUi B MOJICKYJIIPHOM, HOHHOM U KPaTKOM MOHHOM BUJIE B TETPA/ib;
3 Caemnaiite BBIBOJ O MPOICTIaHHOM paboTe

Onvim Ne 1. KauecTBeHHAsi peaKlusi HA MHOT0aTOMHbIE CIIUPTHI (TJIMLIEPHH)
[TopsiA0K BBITTOHEHUS OTIBITA:
1.Cuavaina nomyuute rugpokcun meau (II).
2. 15151 3TOTO HaNEWTe B MPOOHMPKY Ha BhIcOTy 1-1.5 cM pactBop cynbdara meau (I1)
u 100aBbTe B 2-3 paza OoJible pacTBOpa r’UAPOKCH]IA HATPHUS.
3. OtmeTbTe LBET Ocanka. Hamuivre ypaBHEHUE peaKIuu.
4Tenepp npuseiTe NPUMEPHO CTOJIBKO K€ PACTBOpa MNIMLEPUHA (MJIX HEMHOTO OOJIbIlIE), CKOJIBKO
TIPUJIAIIA IEJIOYN. 3aNHIIUTe, 9TO HAOI0aeTe.
5.CocraBbTe ypaBHeHUE peakiiy. Kakoe BelecTBo SBIsSETCS peaKTUBOM HA MHOTOATOMHBIE CIIUPT
Onvim Ne 2. Peakuusi cepeOpsiHOTO 3epKaJia — KaUueCTBEHHAs peaKIUs HA aJibJAeru/bl
ITopsA0K BBINOJIHEHUS ONbITA:
1. B aGcoutoTHO YHCTYyI0 IPOOUPKY MpuUiIeiiTe 2 MJI aMMHauyHOTO pacTBOpa OKcuaa cepedpa.
2.0cTOpOKHO J100aBETE HEMHOT'O PacTBOpa (popMaIMHa WK TIFOKO3bI, IPUIINBAs MO CTEHKE IPOOUPKH.
3. Yrto nHabmonaere? Ilpu HeoOX0AMMOCTH, TOMECTUTE MPOOUPKY B CTAKaH C ropsyeil BOJIOM.
4.He BcTpsxuBaiiTe U He nepemMemuBaite pactBop! Hanummure ypaBHenue peaxiuu. Kak HazpiBaercs
3TOT PEaKTHB Ha ANIBJCTHIHYIO TPYIITY
Onvim Ne 3. U3yyenue cBOMCTB KAPOOHOBBIX KHCJIOT
[TopsiI0K BBITTOJHEHUS OTIBITA:
Jlokaxxute, 4TO yKCYCHasi KMCIIOTa MPOSBIIsAET Bce 00IIMe CBONCTBA KUCIIOT:
1. K pacTtBOpy yKCYCHOI KHCIIOTHI J00aBbTE€ HEMHOI'O MHAMKATOpa — MeTuiopanxka. Kak okpacuics
unaukarop? O yeM 310 rooput? Hanummre ypaBHeHHE TUCCOLUALINN YKCYCHOM KMCIIOTHI;
2. B mpoGupky 6pochTe HECKOIBKO CTPYKEK MarHusi U J00aBbTE YKCYCHOM KUCIIOTHI (OCTOPOKHO —
peakius MOXKeT UATH OYPHO U C CUIIBHBIM pa3orpeBoM!) Hamummre ypaBHeHUE peakiuu.
3. Haneiite B mpobupky pactop mienoun (NaOH), no6aBbre uHaukaTop — peHondraient u
npuseiTe YKCyCHOM KHCIOTHI 10 0OecliBeUrBaHUs pacTBopa. HanumuTe ypaBHEHHE peaklnu.
4.K 1 mu pacTBopa cofbl (OCTOPOKHO — BO3MOKHO OypHOE BbIjIeNIeHHe razal) 7100aBbTe YKCYCHYIO
KuCIoTy. Hanmummre ypaBHeHUE peakiiiyi U CBOM HaOIIOIEHUS.

dopma npeaocTaBICHHUA pPe3yabTaTa
Otuer 0 mponenaHHON paboTe, ypaBHEHUE peaKlMU, BHIBOABI HA Ka)Jblil OMBIT, BHIBOJ MO BCeil
nabopaTopHoii paborTe.

Kpurtepun oneHkn 1a00paTOpHOro 3aHATHS:
«5» (OTIAMYHO): BBINOJHEHBI BCE 3aJaHUs Ja0OpaTOpHOIl pabOThl, CTYAEHT YeTKO U 0e3 OImnOoK
OTBETHJI Ha BCE KOHTPOJIbHbIE BOIPOCHI.
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«4» (XOpoIo): BBIIOJHEHBI BCE 3aJaHMs JIAOOpPAaTOpHOW paboTHI; CTYACHT OTBETWJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHUSIMU.

«3» (yIOBIIETBOPUTENHHO): BBIIIOJHEHBI BCE 33JaHUs JIAOOpPaTOpHOW pabOTHl C 3aMEYaHUSIMU;
CTYJCHT OTBETHJI HA BCE KOHTPOJILHBIE BOIIPOCHI C 3aMEUAHUSIMH.

«2» (HEe 3a4TE€HO): CTYJACHT HE BBIMOJHUJ WU BBHIMOJIHWI HENMPABWIBLHO 3a/JaHUs JTabOpaToOpHOM
paboThI; CTYIEHT OTBETHJI Ha KOHTPOJIbHBIE BOIPOCHI C OMMOKAMU WM HE OTBETUJI Ha KOHTPOJIbHBIE
BOIIPOCHI.

Tema 1.4 A30Tc0uepmamne OpraHn4eCcKue COeIHHECHHU .

JlabGoparopHoe 3ansiTue Ne3. «KayecTBeHHbIE peaKIIMU HA a30TCOAepPKALIME OPraHUuYeCKue
BellleCTBaY.

Heab padorbl: HayunThcs MpOBOAUTH KAUECTBEHHBIE PEAKIIMU HA a30TCOJepKAIINE OpTraHUYECKHe
BEIIECTBA, 3aKPENHTh YMEHHE COCTaBJISTh YPaBHEHHs Ha KAauyeCTBEHHBIC PEAKIMH a30TCOAEpIKaIlne
OpPraHUYECKUEe COCTUHEHHUSI.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

MaTtepuajbHoe obecnieyeHue:

[lomemienne A mpoBeneHUs JTaOOPATOPHBIX, MPAKTUYECKHMX paboOT; JUis TPYNHOBBIX U
VH/IMBUYAIBHBIX KOHCYJIbTAMK; JUISI TEKYHIETO KOHTPOJS W TPOMEXKYTOYHOW arTectanuu: pabouee
MECTO MpernoaBaTess, padoune Mecta 00y4aromuxcs, 10CKa.

Ilpubopvl u peaxkmugvl. TTATUB C TNPOOUPKAMHU; BOJIHBIH PpACTBOP AMHHOYKCYCHOH KHCJIOTHI
(rmuraa) CH2(NH2)COOH (2% u 20%); pacTBOPBI HHIUKATOPOB (METHUIIOBOTO OPAHKEBOTO, JaAKMyCa U
denondranenna), yHUBEPCATbHBIA UHIUKATOP, CIUPTOBAS TOPEIIKA, EPKATENb I TPOOHPOK, MajJodka
CTEKJISTHHAS, CTaKaH XHMHYECKHMH BMecTUMOCThIO 100 (CM3) MI, JIed KOJOThIM, rnuuuH 2%;
cyxoiikapoonat wmenu(ll) (CuOH),COs3;, pactBop rumpokcuma Hatpus NaOH 10%., rmumma (10%)
pactBop Hutputa Hatpus NaNO; (20%); ykcycHas kucnora CH3COOH  (nensnast) ,a30THast
kuciota(koHr) HNOs;, wModeBMHa KpuCTalIMUYecKas, BOJAa AWCTWILIMPOBAHHAS, YHHBEpCAIbHAs
uHIUKaTopHas Oymara. pactBop MoueBuHbI (NH2)2,CO 20%, pactBop Hutputa HaTprs NaNO; (20%),
ykcycHas kucinora CH;COOH(nieasiHas), HacwIieHHBIH pacTBOp ruapokcuaa 6apus Ba(OH), (6apuTtoBas
BOJIA).

3aganue:

1. BcnoMHUTB NpaBuiia 1Mo TEXHUKE 0€30MacHOCTH MTPH MTPOBEACHUH J1aO0paTOPHBIX PadoT.

2. [IpounTaTh HHCTPYKIIHIO IO MTPOBEACHUIO OIBITOB.

3. IIpuroToBUTH HEOOXOAMMYIO XUMHUECKYIO ITOCYAY U 000pyI0BaHUE JJIs IPOBECHHS ONBITOB.

4. TIpoBecTH OMBITHI.

5. Opopmuth 1a6OpaTOpHYIO PadOTY.

7. Cnenaiite BbIBOJI O MPOBENEHHON padboTe

Iopsaok BbINOJIHEHUS PA0OTHI:
1 TIpoBenuTe mabopaToOpHBIE OMBITHI COTJIACHO MHCTPYKIIHH;
2 3anuiuTe ypaBHEHUS PeaklUid B MOJIEKYJISIPHOM BHJIE€ B TETPab;
3 Caemnaiite BBIBOJ O MPOICTaHHOM paboTe

Onpim 1. OTHOLIEHNE AMMHOKHUCJIOT K HHAUKATOPaM
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1.B tpu npobupku nomectute 1o 10 kanenb pacTBOpa aMHHOYKCYCHOM KUCIOTHI (2%) 1 100aBbTe 110 2
KaIlIM pacTBOPOB MHIMKATOPOB: B IEPBYIO — METHJIOBBIN OPAHKEBBIN, BO BTOPYIO — JAKMYC, B TPETBIO —
denondranens.

2.HanecuTe Kamiro INIMLIUHA HA YHUBEPCAIbHYI0 MHIUKATOPHYIO OyMary U cpasy CpaBHHTE €€ IIBET
co mkamoi. OmnuimuTe HAOMIONCHUS YKa3aB KaK W3MEHsEeTcs IBET WHAWKATOpoB? OOBsICHUTE
HaOmofeHuss M cQOopMyJIupyiTe BBIBOJA, MCIIOJB3Ysl YpPAaBHEHHME JAUCCOLMALMM aMHHOKHUCIOT C
o0pa3oBaHNEM OHITOISAPHBIX HOHOB:
H-N—CH;COOH=—"=H;N—CH,—COO~
rNUYUH (GunonspHbii o)

NH;  HZ0-N=0 JOH
o=c_ > 0=C_ 2N} ¢ 2,0
NH, H-0-N=0 oH

H2C03 — > H,0 + C02¢

CO, + Ba(OH ), —’BaCOﬁ +H,0

Onvim 2. O0pa3oBaHHe MeJHOM COJIH AMHHOYKCYCHOH KHCJIOTBI
1.B cyxyto npoOupky BHecute mmareneM kapoonat meau (1) u mo6asete 1,5 M 2% pactBopa
AMUHOYKCYCHOM KHCJIOTBI.
2. Peak1ioHHY10 cMech HarpeiTe Ha ciupToBke. [lociie HarpeBaHUs XOPOILIO BUHA CUHAS OKpacKa
pacTBopa.
3.YacTp pacTBOpa mepeneiTe B Jpyryro NpoOHpKy U J00aBbTE K HEMY JIBE KaIUIA PacTBOpa THAPOKCHIA
HaTpus. Bemanaer nmm ocanok rugpokcuna meau? IHouemy?
4. OcraBulyrocs 4acTh KUJKOCTH OXJIAAUTE, IOMECTUB MPOOMPKY B CTaKaH C JIEASTHON BOIOMH.
ITocTeneHHO BBINAAAIOT KPUCTAIUIBI TPYIHOPACTBOPUMOM METHOM CONM aMUHOYKCYCHOW KHMCIIOTBHI.
5. Jlns yckopeHus mpoliecca KpUCTaUIM3aluu CTEHKY IPOOUPKH MOTUPAOT CTEKISTHHON NaJIOUKOM.
Onumure HaOIIOJCHUS.
6.ITpuBenure ypaBHeHUe peakiiuy (00pa30BaHUE KOMIUIEKCHBIX OKpAIllEeHHBIX B CHHUN IIBET MEIHBIX
CoJIeH XapaKTEPHO ISl 0.-aMUHOKHCIIOT):

HaN —CH5—COO + CuCO;—>

O0=C—O0 NH;—CH, g
Cu - H 20 ' COQ
CH—NH; 0—C=0
KOMMNeKCcHan Measas conos
AMHUHOYKCYCHOW KMCNOTLE

Onwvim 3. B3anmopeiicTBe aMHHOKHCJIOT € 230THCTOM KHCI0TOM

AMUHOKHCIOTHl B3aUMOJIEUCTBYIOT C a30TUCTOM KHUCJIOTOM C BBLAEIEHHEM MOJIEKYJSIPHOTO a30Ta
(XapakTepHO I NEPBUYHOM AMMHOIPYMIBI). OTYy pEaKUUI0 MCIONb3YIOT s KOJIUYECTBEHHOIO
ONpeIeIeHUsI AMAUHOKHCIIOT.
Ilopsook evinonHeHus onvima:
1.ITomectute B npoOupky 10 kamenas pacTBOpa IMUIMHA, J00aBbTe 5 Kareilb pacTBOpa HUTPUTA HATPHS U
1-2 kannu neasHoN YKCYCHOM KUCIIOTHI.
2.IIpobupky Berpsixuute. Yto Habmonaere? OnumunTe HabIIOACHUS.
3.IlpuBeaute ypaBHeHue peakuuu. CGopmynupyiTe BbIBOJ.
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NaNO, *CH3—COOH —>HNO, *CH3;—COONa

HoN—CH,—COOH *HO —N=0 —>HOCH,—COOH +N,} + 11,0
aMMHOYK CyCcHas! OKCMYK CyCHas
Knanora Knanora

Onovim 4.PacTBOPUMOCTH MOYEBHHBI B BO/ie M 00pa3oBaHue ee coseil
Ilopsiook evinonnenus onvima:
1.B npoGupky BHECHTE KPUCTAJUIMYECKYIO MOUEBUHY LIMATENIEM U J0OaBbTE HECKOJIBKO Kareb BOJBI 10
ee MOJIHOTO pacTBOpeHus. Kario nomydyeHHOro pacTBopa HAaHECUTE Ha MHIUKATOPHYIO OyMmary.
2. Ilo uBetHoM 1miKase onpeaenute pH pacTtBopa MOYEBUHBI.
3.K nonydeHHOMY pacTBOpY 100aBbTe 2-3 Karuii KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI.
4.Uepe3 HECKOJIBKO CEKYH]Il HAOJIOJAOT BBIMAJACHHE KPUCTAUIOB COJIEH MOYEBHHBI (CIIOCOOHOCTH
MOYEBHUHBI 00pa30BbIBaTh TPYJHOPACTBOPUMYIO COJIb C Aa30THOM KHCIOTOM HCIIOJNB3YIOT IS
OOHapyKEHHSI MOUEBUHBI):

+
HN—CG—NHy * HNO3 — [HoN—C—NH3NO5-

0 0
Mo4YeBUHA HUTpPar MOYEBUHDbI
Onummre Habmonenus. [IpuBeaute ypapuenue peakiuu. ChopmMynupyiTe BbIBOA

Onoim 5. Peakuusi MO4eBHHBI € a30THCTOH KUCJI0TOM
Ilopsadok evinonnenus onvima:

1.B mpobupky momecture 1 cm® 20%-HOro pactBopa
MOUeBHHBI, 106aBbTe 1,5 cM® 20%-HOro pacTBOpa HHUTPHUTA
HaTpus U 2-3 KaIu JIEASHON YKCYCHOM KHCIOThI. [IpoOupky
3aKpoiTe NpPOOKOM ¢ HU30THYTOM Tra300TBOJHOW TpPYOKOH,
KOHEI| KOTOpOH OIycTUTE B NMPOOHMPKY ¢ OapUTOBOIM BOJAOH,
KaK 3TO I10Ka3aHo Ha puc.6.

2.IIpobupKy ¢ pEaKIUOHHON CMEChIO BCTPSXUBAIOT U
HaOI00am UHMEHCUBHOe GblOeleHUe NY3bIPbKO8 24308 —
azota u okcuna yriepoaa (1V), koTopslii 0OHapyXHBarOT IO
MOMYTHEHUIO 0apUTOBOM BOJIBI.

3.3anumure HAOMIOAEHHUS W  IPHUBEIECHHOE YpaBHEHUE
peakuuu. Ha3oBure B ypaBHEHMM BCE HCXOJHBIE BEIIECTBA U
\ MPOJYKTHI PEAKIIUH.

Ba(OH), 4.9Ty peakuuio, TaKKe KaK U PEaKIUI0 aMUHOKHCIOT C
| a30TUCTOM  KHUCJIOTOW, HMCHOJB3YIOT JJISI KAa4eCTBEHHOTO
E_ﬁ omnpezeneHuss MoueBUHBI 1o Merony Ban -Chnaiina (maccy
MOUYEBHHBI PACCUUTHIBAIOT MO 00BEMY BBIIETUBIIETOCS a30Ta,
Puc. 6. B3anmopelicTBie MOYEBUHBI C KOTOPBIH JIETKO H3MEPHTD).

a30THUCTOM KHUCIOTOM NH, H—0—-N=0 OH

0=C. + —> 0=C. +2N2¢ + 2H,0
NH, H—0—N=0 OH

H2C03 — > H,0 + Cozﬁ

CO, + Ba(OH), HB&CO3¢ +H0
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dopma npenocTaBieHns pe3yJibTaTa
OTtyeT o mpojenaHHoi paboTe, ypaBHEHHE PEAKIIMKM B MOJIEKYJISIPHOW W MOHHOU (hopMax, BBHIBOIBI
Ha Ka)/IbI OIBIT, BEIBOJI IO BCel T1abopaTopHOi padoTe.

Kputepuu oneHku J1a60paToOpHOro 3aHATHUSI:

«5» (OTIIMYHO): BBIMIOJHEHBI BCE 3aJaHus J1a00paTOpHOM pabOTHI, CTYJAEHT YETKO U 0e3 OImmOOoK
OTBETUJI Ha BCE KOHTPOJIBHBIE BOMPOCHI.

«4» (XOpOIIo): BBITOJHEHBI BCE 3aJaHMs JIA0OPATOPHOW pabOTHI; CTYJACHT OTBETHJ Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMECUaHUSIMHU.

«3» (yIOBIIETBOPUTEIHHO): BBITIOJHEHBI BCE 3a/JaHUsl JITAOOpAaTOPHOW pabOThl C 3aMEYaHUSIMU;
CTYJICHT OTBETHJI HA BCE KOHTPOJIBHBIC BOIIPOCHI C 3aMEYAHHUSIMH.

«2» (HE 3a4TEHO): CTYJCHT HE BBIOJHHI WJIM BBITOJHWI HEMPABWIBHO 3aJaHMsl JIA0OPaTOPHOU
paboThI; CTYIEHT OTBETHJ Ha KOHTPOJIBHBIC BOIPOCHI C OIMMOKAMU WJIM HE OTBETHJI Ha KOHTPOJbHBIC
BOTIPOCHI.

Tema 1.5 BoicokOMOJIEKY/ISIPHbIE COeIMHEHUS.

JladopaTopHoe 3ansiTue Ne4. «MU3ydyeHue CBOMCTB MOJTUITUIIEHA.

Iesab padoThI: HAYYUTHCS ONPEACTUTH (PU3NUECKHE U XUMUYECKHE CBOMCTBA MOJUITUIICHA.

YMeTh cpaBHHMBaTh 11O CBOWCTBAM 3TWJIEH M IOJUATUJIEH, CBOMCTBA MOATBEPKAATh YpaBHEHUSIMU
peaKiuid.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

MarepunanbHoe obecrnieyeHue:

Ilomemenne nans mpoBeleHHs JAOOPAaTOPHBIX, MPAKTUYECKMX paboT; A TPYNIOBBIX U
MHIUBUAYAJIBHBIX KOHCYJBTAIMM; JUIsl TEKYIIEro KOHTPOJS U IPOMEXKYTOYHOM aTTectanuu: padouee
MECTO Tpenojaasaresns, paboune mecta odyvaromuxcs, gocka. HoyrOyk, ASER UN3481 15»; npoekTop
Aser X1273 DLP —1 mr.;

OO6opynoBaHue: TUrenbHble MMMLBL, (apopoBas dalika, CTEKISHHAs Majloyka, CIUPTOBKA,
CIIUYKHU, CIUPTOBKA, 00pa3ibl nmommdtuiiena, KMnO,4, NaOH (konir).

3ananne:
. BcnoMHUTH npaBuiia no TeXHUKe 6€30MaCHOCTH IIPU MPOBEIEHUH Ja00paTOPHBIX PadOT.
. [IpounTaTh HHCTPYKLHIO 110 MPOBEIECHUIO OMBITOB.
. IIpUroToBUTH HEOOXOAMMYIO XUMUUECKYIO NTOCYAY U 000pyI0BaHHE AJIS IPOBECHUS ONBITOB.
. [IpoBecTH OMBITHI.
. Odopmuts 1abopaTtopHyro padoTy.
. 3anonHuTe TabIUIy
. Cnenaiite BBIBOJ O MpOBEAEHHO paboTe
IHopsiiok BbINOJIHEHUS PA0OTHI:
1 IIpoBeauTe 1a6OpaTOPHBIE OMBITHI COTJIACHO UHCTPYKLIUY;
2 3anuIIMTe YpaBHEHUS peaklUii B MOJIEKYJISIPHOM, HIOHHOM U KPaTKOM MOHHOM BH/IE B TETPa/ib;
3 CnaenaiiTe BBIBOJ O MPOJIEIaHHON paboTe

~N NN R WN -

Onvim Nel
W3nenve U3 monusTHIICHA HArpeTh B Gpapdopoit vaiike Haj MIIaMEHEM CIIUPTOB. 3aMeThTe, UTO
MaTepuai ObICTPO pa3MATvaeTcs, a 3aTeM IIaBUTHCA. CTEKITHHONW MAOYKOW H3MEHHTE ero (opMy
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( BBITSSHUTE B HATH) U JIalTe U3ACTUI0 OCTHITh. [lombiTaliTech m3MeHUTHh popmy oOpasiia mpu 0OBIYHOMN
temneparype. [Ipunannas emy npu 3ToMm popma MPOYHO 3aKPETIeTCs.
3aoanue. Kakoe CBOWCTBO MOJMATUIICHA JISKUT B OCHOBE HaOMI01aeMbIX siBNIeHUNA? [Ipu KakuX ycIoBHAX
3TO CBOMCTBO nposBiserca? Kakoe npakTnyeckoe 3HaueHue OHO UMeEeT?
Hanpumep: (3anuch B TeTpaau) Npyu HarpeBaHUU MOJIUATUIICH Pa3MAr4aeTcsl, IJIABUTCS, U3MEHSIET
(opmy
Onovim Ne 2

3akpenure KyCOUKH MOJIMATUIIEHA B TUTEJIbHBIX LIUIILIAX U MOJAEPKUTE HAJl IJITAMEHEM CIIUPTOBKHU
JI0 T€X TOp, MOKA KYCOUKH MOJIUATUIIEHA HE CTAHYT FOPETh CAMOCTOSITEJIHHO.
3aoanue. OGpaTuTe BHUMaHUE, TOPUT JIK STUJICH BHE TutameHu? Kakoro npeta miamsi? O0pasyercs u
pu 3TOM KomoTh? O0JaatoT JIM MPOIYKTHI CrOPAHUs 3araxom?
Onvim Ne 3

Kycouku monmasTiiieHa TOMECTUTh B TIPOOMPKH C pACTBOPOM IIEJIOYH M PACTBOPOM IEPMaHTaHaTa
KaJIusl.
Hanpuwmep: nommstiien + KMnO4 — 1Bet pactBopa
nonusTIiieH + NaOH (KOHII) — MpOMCXOAUT JI PACTBOPEHHE KYCOUKOB MOJIUATHIICHA
Onovim Ne 4
B nipoGupku ¢ GpoMHOI BOZON U pacTBOPOM MEepMaHTaHaTa Kajius IOMECTUTE TPAHYIIbI MU MEIIKHE
KyCO4KH nosimaTuiieHa. Habopaiite, mpoucxoauT i U3MEHEHHE OKPACKH pacTBOPOB. [lelcTBYIOT n
3TH BELIECTBA Ha noyiumep?
Onovim Ne 5

B npoGupky ¢ pacTBOpaMu CEpHOM KUCIOTHI U MIETIOYN TOMECTUTE U3MENIbUYEHHbIE KYCOUKU
MIOJINATHIICHA.
Kaxkoit BbIBO 0 XMMUYECKUX CBOMCTBAX MMOJIMMEPA MOKHO C/I€JIaTh HA OCHOBAHUHU MTPOBEAECHHBIX
OMBITOB?

Pe3ynbTarsl onbITOB 0OpMUTE B BHJIE TAOJIUIBL:

IBser IIBet
No Conepxxumoe | COACPKUMOTO COAEP)KUMOTO
AP AP A1eP VYpaBHEeHHE peakuu
ombITa | MPOOUPKHU POOUPKHU 70 | mMpoOUpKU  1ocIie
peaxiuu peakuuu

(SN EN HOON N O N B

®opma npeaocTaBJieHus pe3ybTaTa
OTt4er 0 mpojaenaHHOW paboTe, ypaBHEHUE PEaKIMH , BBIBOABI HA KAXKIBIA OMBIT, BBIBOJ MO BCEil
nmabopaTopHoi padore.

Kpurepun oueHku 1a00paTopHOro 3aHATHS:
«5» (OTNIMYHO): BBIMOJIHEHBI BCE 3aJaHUs JIAOOPaTOPHOU pabOTHI, CTYJEHT YEeTKO U 0e3 omHnbok
OTBETHUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI.
«4» (XOpoIo): BBIIOJHEHBI BCE 3aJaHMs JIAOOPaTOpHOW paboTHI; CTYACHT OTBETWJI Ha BCE
KOHTPOJIBHBIE BOIIPOCHI C 3aMEUAHUSMH.
«3» (yIOBIIETBOPHUTEIHHO): BBIIOJIHEHBI BCE 3a/JaHUs J1aOOpaTOpHON paboOTHl C 3aMEYaHUSIMU;
CTYJIEHT OTBETHJI Ha BCE KOHTPOJIBHBIE BOIPOCHI C 3aMEYAHUSIMU.
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«2» (HE 3a4TEHO): CTYJCHT HE BBIIOJIHHJ HJIM BBIOJHUII HENPaBWILHO 33aJaHHs J1a00opaTOpHOI
paloThI; CTyJEHT OTBETWJI Ha KOHTPOJIBHBIE BOIIPOCHI C OIIMOKAaMM WJIM HE OTBETWJI Ha KOHTPOJIbHBIE
BOIIPOCBL.

Tema 2.3/IucnepcHblie cucteMbl U (PAKTOPHI UX YCTOMYNBOCTH

JlabopaTopHoe 3ansitue NeS «IIpuroroBiienne pacrBopoB».

Heabp padorbl: nmpuoOpeTeHHE HABBIKOB MPUTOTOBIICHUS PACTBOPOB 3aJaHHOW KOHLIEHTpPALUU,
BBIPQ)KEHHOU PAa3TUYHBIMU CIIOCO0aMH, U3 CYXO# coJ MK 00Jiee KOHIICHTPHUPOBAHHOTO PAcTBOPA.

BoinosiHeHne padoThl cioco0CTBYET (POPMUPOBAHUIO:

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

MarepuajibHoe o0ecnieyeHue:

[lomemenne s mnpoBeneHUs JaOOPATOPHBIX, MPAKTUYECKUX padoOT; Juis TPYNIOBBIX U
WHIUBUAYAIbHBIX KOHCYIBTAIMH; IS TEKYIIEr0 KOHTPOJS U MPOMEXKYTOYHOM aTTectanuu: pabdouee
MECTO TIperoaaBarels, paboune Mecra oo0ydaromuxcs, gocka. Hoyroyk, ASER UN3481 15»; nmpoekTop
Aser X1273 DLP —1 wr.;

O6opynoBanue: KOHUYECKUE KOJIObI Ha 250 M1, TEXHOXUMUYECKUE BECHI, QUIIbTPOBAJIbHASA OyMmara,
MEpHBIC IWJIMH]IPBI, HA0Op apeoMeTpoB, MepHBbIe KoJObI Ha 100 Mz, cyxue coun,
nanpumep NaCl, KCI, Na,COs, BaCl,, CaCl,, CuSQy,, 1abopaTopHbie BeChl, CTEKISHHAS MAJI0OYKa, BOJA,
caxap.

3aganue:
. BcmoMHUTH npaBuia o TeXHUKe O€30MacHOCTH MIPH MPOBEICHUH JTa00PATOPHBIX padoT.
. IlpounTaTh HHCTPYKIHIO MO MTPOBEACHUIO OIBITOB.
. [IpuroToBUTH HEOOXOAMMYIO XUMHUYECKYIO MTOCYAY U 000pYI0BaHUE ISl IPOBEACHHS OIBITOB.
. [IpoBecTH OMBITHI.
. Odopmuts 1abopaTopHyro padoTy.
. 3anonHuTe TabIUIy
. Cnienaiite BBIBOJI O IPOBENEHHON paboTe
IMopsi1oK BHINOJHEHUS PA0OThHI:
1 IIpoBeauTe 1a6OPAaTOPHBIE OIBITHI COTIACHO MHCTPYKIINU;
2 3anumnMTe YpaBHEHUS pEakIfii B MOJIEKYISIPHOM, HOHHOM U KPaTKOM HOHHOM BHJIE B T€TPab;
3 CnenaiiTe BBIBOJ O MPOJIEIaHHON paboTe

~N NN Rk W~

Onwvim Nel IIpuroroBJieHHe PAaCTBOpPa € 32JaHHOH MaCCOBOM J0J1ei COIn

[TonyunTe y nmpenojaBaTesns 3aJaHUE U pacCCUUTANTE, CKOJIbKO IPAMMOB COJIM M MUJUTHJIUTPOB
BOJIbI TOTpeOyeTcs 171sl IPUTOTOBJICHUS pacTBOPA 3aJaHHOIN KOHIIEHTpallu.
[TokaxuTte pacueTsl MPernoJaBaTellio U MOJyUYUTe pa3pelieHue Ha POBEACHHE ObITA.
B3BecbTe Ha TEXHOXMMHUECKUX BecaxX HYKHYIO Maccy COJIM U BBICBHIIIBTE €€ B KOHHYECKYI0 K00y Ha 250
ma. OTMEPHTE MIIMHIPOM HEOOXOIMMBIN 00BEM BOIBI U BIICHTE €ro B KOJIOY ¢ coubio. [lepememmBaiite
COJZIEp>KMMOE KOJIOBI 710 TIOJTHOT'O PAaCTBOPEHHUS COJIH.
[IepeneiiTe B MWIMHAP IPUTOTOBIEHHBIN pacTBOp. [Ipy momomum apeomeTpa U3MepbTE €ro
IUIOTHOCTb Poyey . HaliiuTe Mo Tabu1. 1 IUIOTHOCTD PACTBOPA Piiagr-, COOTBETCTBYIONIYIO 33 JaHHOM
KOHIEHTpaLUH.
Bbruuciute OTHOCUTENBHYIO OIIMOKY OIBITA:

|[’m;.r.'n B :'.:'.*l
E=
/-)vunrf\!

PaccunraiiTe MOJISPHYIO KOHLIEHTPALINIO, MOJIIPHYIO KOHLIEHTPALNIO SKBUBAJIIEHTA, MOJISUIBHYIO
KOHIEHTPALUIO U TUTP MPUTOTOBJICHHOIO pacTBOpa. Pe3ynbTaTel onbiTa M pacyeToB CBEAUTE B TAOI. 2.

100%
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Ta6nuua 2 Pesynbratsl onvima 1

®opmyna |Macca |V pactBopa, mz |V BOABL, M |Pmagr-s |Poxen., |0%0

Cv |Cy |Gy |T
conu COJIH, 2 elem”  |elem M\ 2H | b

Onovim Ne 2 TIpuroroBjieHHe PacTBOpa ¢ 3aJaHHOH MacCOBOIi J01ei U3 0osee
KOHIIEHTPHPOBAHHOI'0 PacTBOPa

B kagecTBe 6oJiee KOHIIEHTPUPOBAHHOTO PACTBOPA UCIIONB3YETCS PACTBOP, MPUTOTOBJICHHBIN B
onsite 1.
[Tonyunre y npenonaBatens 3aaanue. OnpeaenuTe IIOTHOCTh 3aJaHHOTO pacTBopa 1o tadi. 1.
Paccuuraiite 00BbeM OoJiee KOHIICHTPUPOBAHHOTO PACTBOPA COIM U 00BEM BOJIbI, HEOOXOAUMBIE TS
IIPUTOTOBJIEHUS PaCTBOPA 3aJaHHOW KOHLEHTPALMU.
[TokaxuTe pacueTsl MPernojaBaTellio U MOJyUYUTe pa3pelieHHe Ha BHIMOJTHEHHUE OIbITA.
OTMepbTe WIMHIPOM PACCYMTAHHBIN 00beM 0oJiee KOHIICHTPUPOBAHHOTO PACTBOPA COJIH U JOJICHTE
BOJIOH 10 HeoOXoauMoro oosema. [IpuroToBieHHBIN pacTBOP TIIATENBHO MepeMeIIaiTe, mepenuBas U3
WIMHApPA B K010y 1 o0paTtHO. [Ipy momonm apeomerpa u3MepbTe INIOTHOCTh PACTBOPA Poxen.
BrruncnuTe OTHOCUTENBHYIO OIIHUOKY OIBITa aHATOTHYHO onbimy 1.

Tabnuua 3 PesynbraTel onvima 2

0% V, mn 12 oler’®
Ucxonuoro|3anannoro |Mcxonuoro|3aganaoro|Boasl Hcxomnoro |3aganHoOro pacTBopa
pacTBopa |pacTBopa |pacTBopa |pacTBOpa pacteopa |p p
maoba- aKCN*
Onvim Ne 3

1.0t™epbTe MEpHBIM LIMJIMHAPOM HEOOXOIUMBIN 00BEM BOJIBI U BIICHTE €€ B KOHMUECKYIO KO0y,
00BEM BOJIbI 3AITUIITUTE B TAOJIHUILY.
2.B3BecbTe Ha 1abOpaTOpHBIX Becax 2 I caxapa, Maccy 3alUIINTe B TAOIUILY
VYpaBHOBechTe 1a00opaTOpHbIE BeCchl. B3BelnBaeM Ha Becax caxap OIpeieIeHHOW MaccChl.
Ha neByto yamky BecoB OCTaBbTE THPbKU HYKHOM Macchl, a Ha MIPaBYyI0 aKKyPaTHO HACBIIBTE
caxap /10 ypaBHOBEILIMBAHHUS.
3.ITomecTute caxap B K0JIOy C BOAOH U nepemelaiiTe 10 NoJIHOro pacrsopenus. Ilocne
B3BEIIMBAaHMS YalllKa BECOB JIOJDKHA OCTaBaThCsl YUCTOM.
PaccuuTaiiTe MaccoByIO J0JII0 caxapa B pacTBOpPE M Pe3yJIbTaThl PACUETOB 3AMMILIUTE B TaOIHILY.

Macca 00BeM IUIOTHOCT Macca Mppa | W, % Ncaxapa
caxapa, | BOJBI, MJI b BOJEI, BOJBI, T
r /M

Jlis pacyeTa Macchl BOJBI, MacChl pacTBOpa M MAacCOBOW JIOJIM caxapa B PacTBOPE HCIIOIB3yHTe
bopmybL:
m BOJIBI = V BOABI * p BOJIBI
m p-pa =m p-B +m BO/JIBI
W(caxapa) =Mpyp /' m p-pa * 100%

PaccuuTaiite uyncno monexyn caxapa (Ncaxapa), KOTOPBIE COJEPKHUTCS B MOJYYEHHOM pacTBOpE, IS
ATOTO CHayYajia PacCUUTAUTE MOJISIPHYIO Maccy caxapa (dhopmyna caxapa Ciz Hzo O11) 3aTeM KOIHUECTBO
BEIIECTBA (Ncaxapa) UCTIONB3YS (OPMYJIBL:

ncaxapa =m caxapa/ Mcaxapa
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Ncaxapa = NA * ncaxapa

®dopma npenocTaBJieHus pe3ybTaTa

Otder o mpojenaHHOW paboTe, BRIMUIIUTE (OPMYIBI JJIS pacueTa KOHIICHTPAIUU PACTBOPOB,
BBIBOJIbI Ha KQXKJIBIH OTIBIT, BEIBOJI 110 BCEH JIAOOPAaTOpHOIA padorTe.

Kputepuu oneHku J1a60paToOpHOro 3aHATHSI:

«5» (OTJIIMYHO): BBIMIOJHEHBI BCE 3aJaHus J1ab0paTOpHOM pabOTHI, CTYJAEHT YETKO U 0e3 OImmOOoK
OTBETUJI Ha BCE KOHTPOJIBHBIE BOIPOCHI.

«4» (XOpoIIOo): BBIOJHEHBI BCE 3aJaHHs JIAOOPATOPHOW pabOTHI; CTYACHT OTBETHMJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMECUaHUSIMHU.

«3» (yIOBIIETBOPUTEIHHO): BBIIIOJHEHBI BCE 3a/aHUsl JIAOOPAaTOPHOW pabOThl C 3aMEYaHUSIMU;
CTYJICHT OTBETHJI HA BCE KOHTPOJIBHBIC BOIIPOCHI C 3aMEYAHUSIMH.

«2» (HE 3a4TEHO): CTYJCHT HE BBHIIOJHHI WM BBIIOJIHHIII HENPABWILHO 33aJaHHs J1abOpaTOpHOM
paboThI; CTYIEHT OTBETHJI HAa KOHTPOJIBHBIC BOIPOCHI C OMIMOKAMH WJIM HE OTBETHJ Ha KOHTPOJIbHBIC
BOTIPOCHI.

Tema 2.3/IucnepcHbie cucTeMbl U GaKTOPHI UX YCTOHYHBOCTH

JlabopaTopHoe 3ausitue Ne6 «McciienoBanmne AUCEPCHBIX CHCTEM.

Ilesab padoThI: NOXYYUTH IUCIEPCHBIE CUCTEMBI M UCCIIE0BATh UX CBOICTBA.

Brinosnenue padorsl cnoco6cTBYeT GOPMUPOBAHHUIO:

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

MarepunanbHoe obecrnieyeHue:

Ilomemenne nans mpoBeleHHs JAOOPAaTOPHBIX, MPAKTUYECKMX paboT; A TPYNIOBBIX U
MHIUBUAYAJIBHBIX KOHCYJBTAIMM; JUIsl TEKYIIEro KOHTPOJS U IPOMEXKYTOYHOM aTTectanuu: padouee
MECTO Tpenojaasaresns, paboune mecta odyvaromuxcs, gocka. HoyrOyk, ASER UN3481 15»; npoekTop
Aser X1273 DLP —1 mr.;

Ob6opynoBanue: xXuMuyeckuii crakad Ha 200 mu1, mWITaTUB ¢ MPOOMpPKaMHU, MPOOKU K MPOOHpKaM,
MEpHBIN WINHAP, COUPTOBKA, MPOOUPKOAEpKATETh

PeakTuBbl: IUCTHJUIMPOBaHHAs BOAA, pacTBop *xenaTuHbl 0,5% , kapOoHAT Kanblus B MOPOIIKE,
pacTBoOp THOCYJIb(aTa HATPHsI, PACTBOP CEPHOI KUCIIOTHI, PACTBOP COJISTHOW KHCIIOTHI, pacTBOp, CHIIMKaTa
HATpHUs, PacTBOP XJIOpUJA KeJle3a TPEXBAJIEHTHOIO, PaCTBOP MEpMaHraHaTra HaTpus, pacTBOp XJIOpHIa
HaTpHUsL.

3aganue:
. BcmomHuTh NpaBuia no TeXHUKe O€30MaCHOCTH MIPH NMPOBEIECHUH J1a0OPAaTOPHBIX padoT.
. IIpounTaTh NHCTPYKLHUIO 11O MPOBENECHUIO OMBITOB.
. [IpuroToBUTH HEOOXOAMMYIO XUMHUUECKYIO MTOCYAY U 000pYyI0BaHUE /JIsl IPOBEACHHUS OIBITOB.
. [IpoBecTH OMIBITHI.
. Opopmuts mabopaTopHyto padboTy.
. 3amonHUTE TAOIUIY
. Cnienaiite BbIBOJI O MPOBENEHHON paboTe
ITopsinok BbINOJIHEHHS PadOTHI:
1 I[IpoBenuTe 1abopaTOPHBIE OMBITHI COTJIACHO MHCTPYKIUY;
2 3anMIINTE YpaBHEHUS PEaKLUi B MOJIEKYJISIPHOM, HOHHOM U KpaTKOM HOHHOM BH/JIE B TETPAb;
3 Caemnaiite BBIBOJ] O MPOICTaHHOM paboTe

~N NN kW=
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Onvim Nel«IIpuroroB/ieHHe CyCIIEeH3MU KapOOHATA KAJIbLMS B BOAE»
Hanuts B 1Be mpoOUpKH 10 5 M1 JUCTUJIMPOBAHHON BOJBI, B IEPBYIO Mpoodupky no6aButs 0,5%
pacTBOp JKeJaTHHA, 3aTeM B 00€ IPOOHPKH BHECTH HEOOIBIIIOE KOJIMYSCTBO MeJia U CHIIHO B30OJTATh,
MIOCTaBUTh 00€ MPOOUPKH B IITATUB M HAOJIIOAATh 32 paccIauBaHUEM CYCHEH3UU.
Onvim Ne2: «IlonydeHne KOJIOMTIHOTO PACTBOPA cepbh)
B npoGupky 106aBUTH pacTBOp THOCYNb(aTa HATPHUS U CEPHON KUCIIOThI, 00pa3yeTcs cBoOOHas cepa B
MEJKOUCIIEPCHOM cocTosiHUU. [locKoIbKy cepa HepacTBOpUMa B BOJE, I10JIy4aeTCsl )KEITOBATO-
CHUHEBAThI! ONaJeCIUPYIOMINIA KOIOUAHBIN pacTBOp:
Na2S203 + H2S04 =S| + SO2 + H20 + Na2S0O4
Onvim Ne3: « [losrydyeHne rejiss KpeMHHEBOM KHCJI0TbHD)
B npoOupKy npuianTh pacTBOp CUIIMKATa HATPUS, JOOABUTH PACTBOP COJSTHON KUCIIOTHI, HOJTYYECHHAsS
KpeMHUEBasi KUCI0Ta HEMHOTO MYTHEET, J1ajiee 3aCThIBAET, IPU ONPOKUIABIBAHUE HE CTEKAET.
2HCI + Na2SiO3 = 2NaCl + H2Si03 |
Onvim Ned: «IlosrydyeHne 30151 THAPOKCH/IA KeJie3a TPEXBAJEHTHOI0 peaKiuei ruapoJin3ay.
B npo6upky Hanuth 2 mit 2% pacTBopa XJIopua xene3a TpexBajieHTHOro u 10 M1 JucTUIMpoBaHHON
BOJIbI, pPAaCTBOP IEpeMelIaTh U HarpeTh Ha CIIUPTOBKE JI0 KUTIEHUS, IPH 3TOM MOIYYUTCS KpacHO-OypbIit
IIPO3payHbIN 30J1b THIPOKCHIA JKEJIe3a TPEXBAIEHTHOTO.
FeClI3+3H20=Fe(OH)3+3HCI
Onovim Ne5: «IlosryyeHnne 301 JMOKCH/Ia MAPTaHLa peaKuyeil BOCCTAHOBJICHUS»
[TpunuTe pacTBOp MepMaHraHaTa kanus 5 mi U 1-2 kamnu THocynab(haTta HaTpusi, pacTBOP MepeMenIaTh,
o0pasyeTcs 30JIb BUIIIHEBO-KPACHOTO IIBETA.
8KMnO4+3Na2S5203+H20=8Mn02+3Na2S04+3K2S04+2KOH
Onoim No6: «Ilosryuenne 3MyJIbCHHU XJIOPHAA HATPHUS B PACTUTEIBHOM MacJjie»
B npoOupky mpuinBaroT 2 M1 paCTUTEIBHOTO Maclia ¥ 2 MJI pacTBOpa XJIOpUAa HAaTpHs, B30ANTHIBAIOT,
rocJse oopasyercst oMyJbcus. Bepxuuit cioi mpeAcTaBisieT co00i onaaecupyomni KOJITOUIHBIN
pacTBop.
BoiBoa no pa6ore opopMuTh no Tadauie

Ne onbITa Uro nenanu? Yro nHabmroganu VYpaBHeHue BriBOI
peakuuu

®opMma npegocTaBaeHHs pe3yJIbTaTa

Otuer o npoaenanHoi paboTe, BEIBOABI Ha KaX/IbIi OMBIT, BEIBOJI 110 BCE J1abopaTopHOii padore.

Kpurepun ouenku 1a00paTopHOro 3aHATHSA:

«5» (OTNIMYHO): BBINOJIHEHBI BCE 3aJaHUs JJAOOPaTOPHOU pabOThI, CTYJEHT YeTKO U 0e3 omHnbok
OTBETHUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI.

«4» (XOpoIo): BBIOJHEHBI BCE 3aJaHMs JIAOOpPaTOpHOW paboTHI; CTYAEHT OTBETWJI Ha BCE
KOHTPOJIBHBIE BOIIPOCHI C 3aMEUAHUSMH.

«3» (yIOBJIETBOPUTEIHHO): BBIIOJIHEHbI BCE 3a/aHusl J1aOOpaTOpHOW paboOTHl C 3aMEYaHUSIMU;
CTYJIEHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOIPOCHI C 3aMEYAHHSIMHU.

«2» (HE 3a4TEHO): CTYJCHT HE BBIIOJHWJ HJIM BBIOJHWII HENPaBWILHO 33JjaHUs J1a0opaTOpHOi
paboThI; CTYyJIEHT OTBETWJI Ha KOHTPOJIbHBIE BOMPOCHI C OMMOKaMU WM HE OTBETHJI Ha KOHTPOJIbHBIE
BOIIPOCBL.
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Tema 2.4Knaccudukanusi HEOPraHMYeCKUX COeTHHEHUIH

JlaGoparopHoe 3ansTue Ne7. UneHTr(puKaiusi HEOPraHMYeCKUX BEIIECTB € UCNO0JIb30BAHNEM
uX PU3HKO-XUMHYECKHX CBOICTB, XapaKTEPHbIX KAYeCTBEHHBIX peakuuii. KauecTBeHHbIe peakuum HA
cyJbdar-, KapOOHAT- U XJIOPU, CWIMKAT AaHHOHBI

Heab: OBnageHne HaBbIKaMU IPOBEICHHS XUMUYECKUX OMBITOB, MOATBEPKIAIOIINX CBOWCTBA
O€JIKOB 1 UX HaXOXKICHUE B MPOJAYKTAX MUTAHUS.

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06

MarepuajibHoe o0ecnieyeHue:

VYueOHas ayaAuTOpus Ui IPOBEICHUS JIEKIIMOHHBIX, JJAOOPATOPHBIX U MPAKTUYECKUX 3aHATHH; IS
TPYNNOBBIX M HMHAUBUAYaJIbHBIX KOHCYJIbTALMMA;, ISl TEKYLIEro KOHTPOIS M MPOMEKYTOYHOU
aTTecraluu: pabouee MecTo Ipenoaasareis, paboune Mecta oOyuarouiuxcs, jnocka. Ilomemenue ans
MIPOBEJICHUS JIaOOPATOPHBIX, MPAKTUYECKUX PadOT; JIs TPYIIOBBIX U MHIUBUIYATbHBIX KOHCYJIbTAILIUM;
IUISL TEKYIIETO0 KOHTPOJIS U IPOMEKYTOUHOU aTTecTaliu: pabouee MECTO MpernoaaBaress, padboune Mecra
oOyuatomuxcs, 1ocka.Meb6enpb 1aboparopHas, mKad BRITSKHOM ¢ MOMKOM —1 1T,

PeakTuBHBIN MTaTUB ¢ HAOOPOM PEAKTHBOB (IIETOYH, KUCIIOTHI, COJIH), HHAUKATOPHI, MPOOHPKH,
MUTIETKH, MPOMBIBAJIKA C IUCTUINIMPOBAHHOMN BOJIOM.

PeaxkTuBHBIN mITaTHB C HAOOPOM PEAKTUBOB (ILIEI0YH, KUCIOTHI, COJIN), TPOOUPKH, ITUTIETKH.
3ananue:

BcnoMHUTE mpaBuiia o TEXHUKE 0€30MacCHOCTH MPH MTPOBEACHUH JTa00paTOPHBIX PadoT.
[IpounTaTh HHCTPYKLHUIO 110 MPOBEACHUIO OIBITOB.

[TpuroToBUTH HEOOXOIUMYIO XUMHUYECKYIO TIOCYTy M 000pYAOBaHHUE I IPOBEICHUS OIBITOB.
[IpoBecTu OMBITHI.

OdopmuTts 1abopaTopHyto paboTy.

ITopsinok BbINoJIHeHUs padoThI:

1 I[IpoBenuTe 1abOpaTOPHBIE ONBITHI COTTIACHO MHCTPYKIUY;

2 3amuIIMTe YpaBHEHHS peakluii B MOJIEKYJISIPHOM, HIOHHOM U KPaTKOM MOHHOM BHJIE B TETPa/ib;
3 Cnenaiite BBIBOJI O MPOJIETAHHOM paboTe

arLONOE

Onvim Ne 1. Oonapysicenue xnopuo-anuona Cl.
[Tops0K BBITOJIHEHUS ONBITA:
1. Haneiite B mpooupky 2-3 karumm pactBopa coiau NaCl (KCI unm pactBopa constHO#M KHCIOTHI
HCl) u npuneiite 1-2 karun pactBopa Hutpara cepedpa AGNOs;. Habnromaiite oOpazoBaHue 0ernoro
TBOPOKUCTOTO Ocajika ximopuaa cepedpa AgCl.
2. HanummuTe ypaBHEHHE peakIMM B MOJIEKYJSIPHOH M HOHHOM (Qopmax, OTMeThTe IBETa
00pa30BaBIIMXCS OCAIKOB M UCXOIHBIX pAaCTBOPOB M Ha3BAHMUS BEIICCTB.

Onwvim Ne 2. Oonapyscenue cynvpam-anuona SO

[Tops10K BBIMOJHEHUS OMIBITA:

1. Haneiite B mpoGupky 2-3 Kamuid pacTBopa, copepxamero cynbdar-annon SOs2 (NaySOs,
ZnS0O,4, FeSO4, HySO4 u T.11.) m mpuneiite 1-2 kamm pactBopa xjopuna Oapus BaCl,. HabGmromaiite
oOpa3oBaHue 0EJIOro KPUCTAIUTHUECKOTO ocajka cyiabdara 6apus BaSO;,.

2. HanumuTe ypaBHEHHE peakIMM B MOJICKYJISIPHOH M HOHHOH (opmax, OTMEThTE I[BETa
00pa30BaBIIMXCS OCAIKOB M UCXOIHBIX PACTBOPOB U Ha3BaHHUS BEIIECTB.
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Onwvim Ne 3. O6napysicenue cunuxam-anuona SiOz™.

[Tops0K BHITOJHEHUS OTIBITA:

1. Haeiite B mpobupky 2-3 Kalli pacTBopa, coieprkamero cmankar-annon SiOsz® (NaSiOs,
K>SiO3 u T.11. WK KJIeH CHIMKATHBIA KaHIEIIPCKUil) u npuieire 1-2 kammu pacrBopa coisinoir HCI wun
cepHoii kuciotel HpSO4. Habmromaiite obpazoBanue kpeMaueBoi kuciotel HoSIO3 B Buae cTyaHs WK
OEIBIX XJIOTbEB.

2. HanummmuTe ypaBHEHHE peakIHMM B MOJICKYJSIDHOH M HMOHHOM (Qopmax, OTMETbTE IIBETa
00pa30BaBIIMXCS OCAJIKOB M UCXOAHBIX PACTBOPOB U HA3BAHMUS BEIICCTB.

Onvim Ne 4. Oonapyscenue kapoonam-aHuona CO5>.

[TopsA0K BBIMOJIHEHUS ONIBITA:

1. Haneiite B mpoOupky 2-3 Kamjid pacTBopa, COACpIKaIero KapOOHAT-aHHOH COs> (Na,COs,
K,COs3, NaHCO;3 u 1.11.) u npueiite 1-2 xarmmn pactBopa cosisiHod HCIl mm ceproit kuciorsr HySO4.
HaGmronatiTe BhIienieHre mMy3bIpbKOB Ta3a. Kakoii ras BeiaenseTcs?

2. HanmmuTe ypaBHEHUE peakiui B MOJIEKYISIPHOW U MOHHOM (pOpMax, OTMEThTE IIBETA UCXOIHBIX
1 00pa30BaBIINXCS PACTBOPOB U Ha3BaHUs BEIIECTB.

®opma npegocTaBieHHs pe3yJibTaTa

Ot4er o mpojenanHoi padoTe, ypaBHEHUE PEaKIUU B MOJEKYISIPHOW U HOHHOU (hOpMax, BHIBOJIbBI
Ha KaXX]IbIi OIBIT, BEIBOJI IO BCEH J1abopaTopHOil padore.

Kpurepun oneHKHu J1a00paTOPHOIo 3aHATHS:

«5» (OTIIMYHO): BBINOJIHEHBI BCE 33JaHUs JIAOOPAaTOPHOW pabOTHI, CTYJICHT YeTKO M 0e3 ommbok
OTBETUJI Ha BCE KOHTPOJIbHBIE BOMPOCHI.

«4» (XOpoIIo): BBIOJHEHBI BCE 3aJaHHs JIAOOPATOPHOW pabOTHI; CTYACHT OTBETWJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHUSIMHU.

«3» (YIOBIIETBOPUTEILHO): BBINOJIHEHBI BCE 3aJaHMs JJAOOPATOpPHOM pabOThl C 3aMEUYaHUSIMU;
CTYZICHT OTBETHII HA BCE KOHTPOJIBHBIE BOIIPOCHI C 3aMEYAHUSIMH.

«2» (He 3a4TE€HO0): CTYJEHT HE BBINOJHWJ WU BBINOJIHWI HENPAaBWIBHO 3a/aHus Jab0paTOpHOMN
paloThl; CTYJEHT OTBETHJI Ha KOHTPOJBHBIE BOIPOCHI C OMIMOKAMHM WJIM HE OTBETUJ Ha KOHTPOJIbHBIE
BOIIPOCHI.

Tema 2.4 Kinaccnpuxanus HeOpraHm4ecKux coelMHeHU.

JladopaTopHoe 3ansiTue Ne§. BzanmojeiicTBMe MeTaNJI0B ¢ KHCJI0TAMU

Ienp padoThI: H3ydyeHHUE BOCCTAHOBHUTEIBHBIX CBOWCTB METAJUIOB, MX B3aUMOACHUCTBHS C
KHCJIOTaMHU.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

MarepunanbHoe obecrnieyeHue:

[Tomemenne mays mpoBeneHUs JAaOOPATOPHBIX, MPAKTUYECKUX padoOT; Juis TPYNIOBBIX U
WH/MBUYAIBHBIX KOHCYJIbTALMN; JUISl TEKYLIEro KOHTPOJS M NMPOMEXYTOYHOM arTectanuu: pabouee
MECTO TperojaBarens, padoure Mecta oodydarommxcs, 1ocka. Hoyroyk, ASER UN3481 15»; mpoekTop
Aser X1273 DLP —1 wr.;

Ob6opynoBanue: XxumMuueckuii crakan Ha 200 mul, MITaTUB ¢ MpoOMpPKaMHU, MPOOKU K MpoOHpKam,
MEPHBIN WINHAP, CIIUPTOBKA, TPOOUPKOAEPIKATEND
PeakTuBbl: nUCTHITMPOBAaHHAs BOJa, pacTBOp keiaaTuHbl 0,5% , kapOoHAT KaNbLMs B MOPOIIKE, PaCTBOP
THOCYNb(aTa HATPHsL, PACTBOP CEPHOM KUCIOTHI, PACTBOP COJITHOW KHMCIIOTHI, PACTBOP, CUJIMKATa HATPHUS,
pacTBOp XJIOpHJAA KeJie3a TPEXBAJIEHTHOT0, PAaCTBOP MEpMaHraHaTa HaTpUs, PaCTBOP XJIOpUJA HATPHSL.
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MITaTUB ¢ HAOOPOM PEAKTUBOB (IIIEI0YH, KUCIOTHI, COJIHN ), MHINKATOPHI, TPOOUPKH, MUTIETKH, IIPOMBIBaIa
C JUCTUJIJTMPOBAHHOU BOJIOM.
3ananmue:
. BcnoMauTh TipaBmIIa 1Mo TEXHUKE OE30MaCHOCTH MPHU MTPOBEACHUH JIA0OPATOPHBIX PabOT.
. [IpounTaTh HHCTPYKIUIO 11O IPOBEJICHUIO OTBITOB.
. [IpuroToBUTH HEOOXOAUMYIO XHMHUYECKYIO TTOCYTy U 00OPYAOBaHHE JIJIsl TPOBEIACHHUS OIIBITOB.
. [IpoBecTH OMBITHI.
. Opopmuth 1abopaTopHyto padboTy.
. 3anonmHUTE TAOIHILY
. CnenaiiTe BBIBOJ O IPOBENEHHON paboTe
Iopsiaok BbINOJIHEHUS PA0OTHI:
1 TIpoBeauTe 1abopaTOpPHBIC OMBITHI COTJIACHO MHCTPYKIIHUH;
2 3alUIIUTEe YPAaBHEHUSI pEaKIUi B MOJICKYJISIPHOM, HOHHOM M KPaTKOM HOHHOM BHJIE€ B T€TPa/ib;
3 Caemnaiite BBIBOJ O MPOICTIaHHOM paboTe

~N NN kW —

Onvim 1. CpaBHeHMe BOCCTAHOBUTEJIbHBIX CBOMCTB METAJLIOB
B uersipe mpoOupku momecTuTh Mo § Kameidb pa30aBIEHHOM COJSHOW KHUCIOTHL. B mepByro
MpoOHUPKY BHECTH KyCOUEK MarHus, BO BTOPYIO — JKeJle3a, B TPETbIO — MeNU, B YeTBEPTYIO — IWHKA. B
0Tu€Te OnucaTh HAOIO/ICHUS; HATUCATh YPaBHEHUS PEAKIIHii, OObSICHUTH, TOUYEMY B TPEThEH peakius He
IIPOUCXOIUT. B BbIBOJE yKa3aTh, COOTBETCTBYIOT JIM OOHApYKEHHbBIE B OIIBITE CBOWCTBA M3YYEHHBIX
METAJUIOB UX MOJIOKEHUIO B PSAY HANPSKEHUM.
Onwvim 2. B3anMopeiicTBHe KeJjie3a ¢ pa30aBJIeHHON U KOHIEHTPUPOBAHHOM COJISTHON KMCJI0TOM
B nBe mnpobupku BHectu mo 8—10 kamenb pa30aBIEeHHOW COJISTHOM KHCIOTHI U HEMHOTO

opoIIKooOpa3Horo xemne3a. /s yCcKOpeHus: peakuuu HMpOoOMpPKH cJerka MOJOorpeTh. 3aTeM B MEpBOM
MPOOUpPKE MPOBECTH KAUECTBEHHYIO peakinio Ha HoHbI xene3a (1I):
FeCl 2 + K 3 [Fe(CN) 6 ] = KFe[Fe(CN) 6 ]| + 2KCl,
a BO BTOpo# — Ha noHkI xkenesa (111):
FeCl 3+ 3NH 4 SCN = Fe(SCN) 3 + 3NH 4 ClI
[Tpu Hanuuum B nepBoit mpobupke noHOB Fe 2+ oOpasyercss TEeMHO-CUHUMI OCaJloOK TypHOYyJIeBOW CHHH, a
BO BTOpOM npoOupke npu Hanuuuu HoHoBFe 3+ — KpoBaBO-KpacHBIN pacTBOP poAaHK/IA TPEXBAIIEHTHOTO
xKenes3a (IIpU MaJIol KOHIEHTpauuu HoHOB Fe 3+ Habmonaercs ciaboe OKpalluBaHHE pacTBopa). 3aTeM
ONMBIT TOBTOPUTH OT Hayaja JO KOHLA, 3aMEHHUB pa30aBICHHYIO COJISIHYIO KHUCIOTYy Ha
KOHLEHTpUpoBaHHY. Omnucate onbIT. COCTaBUTH ypaBHEHHMS IBYX BO3MOXHBIX DPEaKLMHU jKele3a ¢
COJITHOM KHCJIOTOM U OOBSCHUTH, Kakas W3 HHUX Oojee BeposATHA M KaK BIUSET YBEIHYEHUE
koHneHTpanuu HCI Ha e€ mporekanue.
Onoim 3 OTHOLIEHHE MEeTALTI0B K Boje

B npoOupky, 3amonHeHHyto Ha 1/3 ee oObema AMCTHIIMPOBAHHOM BOJOH, NMUHIIETOM BHECHUTE
KyCOueK HaTpusi, NpPEIBApUTEIbHO BBICYIICHHbI ¢uibTpoBasibHON Oymaroi. Illenounsie u
IIeJIOYHO3EMENIbHBIE MeTaulbl HeoOXoauMo OpaTh ToiabKO muHIETOM! OTMeTbTe HHTEHCHUBHOE
BhIZIcNIeHHE Ta3a. [locie okoHuaHusi peakiuu no0aBpTe 2-3 Kamm (enondranenHa. Kak m3mensercs
oKpacka uHauKaTopa? HanummTe ypaBHEHHME peaklMU U PEIIUTE €ro METOAOM 3JIEKTPOHHOro OanaHca.
OObscHUTE, MOYeMY NpU OOBIYHBIX YCIOBHUSX LIMHK, *EJIe30, CBUHEI] U MEeJb HE B3aUMOJIEHCTBYIOT C
Bos10i. CrenaiiTe BBIBOJ], KAKHE METAJUIbI PACTBOPSIOTCS B BOJIE ITPH OOBIYHBIX YCIOBHSX.
Onvim 4.B3aumoneiicTBue HUHKA ¢ BOAOH M paCTBOPOM aMMHMAaKa

B nBe nmpoOupky BHECTH IO OAHOMY KYCOUKY IIMHKa. B mepByro npuiute 15-20 kanens Bozbl, a BO
BTOPYI0 — CTOJIBKO K€ KOHIEHTPHUPOBAHHOI'O BOJHOrO pacTBopa amMMmuaka. OmnucaTh HaOJIIOIACHMUS.
OneHUTh BO3MOXHOCTD IPOTEKAHUS PEAKIIMIMA:
Zn+2H20=7Zn(OH)2+H21Zn+2H2 0O +4NH3=[Zn(NH3 )4 [(OH)2+2H2 ¢
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OOBscHUTD, KaKas peakuus U ModyeMy Oojiee BEpOsTHA; MOYeMy B MEPBOW NMPOOHpKE B3aMMOACHCTBHUE
MPAKTUYECKH HE UJET.
Onovim 5.B3amMopeiicTBMe MeaHM € COJISIHOM KHCJOTOH B NPUCYTCTBHH aMMHaKa H cyJabpuia
HATpUSA

B nBe mnpoOupkum BHECTH IO OJHOMY KycOouky Meau. B mepByro mnpwmrte 10 kamenb
KOHIIEHTPUPOBAHHOI'O PacTBOpa aMMHaKa, BO BTOPYIO — CTOJIbKO K€ Kalesb pacTBOpa Cylb(uia HaTpHsl.
3arem B 00€ mpoOupku NpuwinuTh 1o 10 Kareab KOHIEHTPUPOBAHHOM CONISTHOW KUCIOTHI. [l cpaBHEHMS B
TpeTheil mpobupke mpoBecTu peakiuio meau ¢ HCl mpu oTcyTcTBUM aMMuaka M cyilbduaa HaTpus.
Onucarp HaOmoaeHna. Ha ocHOBaHMM pe3ysbTaTOB OIbITa HAIMCATh YPAaBHEHUE PEAKIIMU, IPOTEKAOLIEH
B niepBoii npobupke. [losBiieHne yepHOro ocaaka BO BTOPOH MPOOHPKE CBUACTEIBCTBYET O MPOTEKAHUU
peaknuii: Cu+2HClI+Na2 S=CuS| +2NaCl+H2 1 2Cu+2HClI+Na2 S=Cu2 S| +2NaCl+ H2 1
Onwvim 6.11accuBanus ’eJjie3a B KOHIEHTPUPOBAHHOM CEPHOIl U a30THOM KHUCJI0TaX

Tpu xene3Hble MIIACTUHKUA OYUCTUTHh HAXJayHOW OyMaroi, NpOTpaBUTh B KOHLIEHTPUPOBAHHOM

COJISTHOM KHMCIIOTE, TPOMBITh BOJIOM U OCYIIMTH (PUIBTpOBaiIbHONU Oymaroi. OHy IIACTUHKY HOTPY3HUTh B
MPOOUPKY ¢ KOHIICHTPUPOBAHHOW a30THOM, a IPYTyI0 — C KOHIICHTPUPOBAHHOM CEpHOM KuCIoTOM Ha 1-2
MUH; TPEThIO TUIACTUHKY HE ACCUBUPOBATh. 3aTe€M BCe IJIACTUHKHU MOTPY3UTh B pacTBOP cylb(dara meau
(IT). Ommcary HaOmomeHus. OOBSICHUTH pa3IMYHOE OTHOIICHHWE IUIACTHHOK K pactBopy CuSO4
Hanucate ypaBHeHHE peakiMM HemaccCUBHpOBaHHOro keie3a ¢ cyinbdarom meau (II). B BbeBome
chopMynupoBaTh BIHSHHE OOpaOOTKM B KOHIIGHTPUPOBAHHBIX a30THOW M CEPHOM KHCIOTax Ha
BOCCTAaHOBHUTEJIbHBIC CBOMCTBA XkeJle3a U yKa3aTh MPAKTUYECKOE 3HAYCHHE ITOTO SBIICHUSI.
dopMma npeaocTaBIeHUA pe3yabTaTa

Otuer o mpojenanHoi paboTe, BBIBOABI HA KAXIbIi OMBIT, BEIBOJI IO BCel 1abopaTopHOi paboTe.

Kpurtepun onenkn 1a00paTOpHOro 3aHATHS:

«5» (OTAMYHO): BBIMIOJHEHBI BCE 3aJaHUs Jab0OpaTOpHOIl paboOThl, CTYACHT 4eTKOo U 0e3 omubok
OTBETUJI Ha BCE KOHTPOJIbHbBIE BOIIPOCHI.

«4» (XOpoIIo): BBIOJHEHBI BCE 3a/laHusl J1IAa0OpaTOpPHOW paboOThl; CTYAEHT OTBETHJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMHU.

«3» (yIOBJIETBOPHUTENHHO): BBIIOJHEHbI BCE 3aJaHUs JIaOOpPAaTOpHOW pabOTHl C 3aMEYaHUSIMU;
CTYZEHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYAHUSIMH.

«2» (He 3a4TE€HO0): CTYJEHT HE BBIMOJHWJ WU BBHIMOJIHWI HEMPAaBHIBLHO 3a/laHus Jab0opaTopHOI
paboThl; CTYJEHT OTBETHJI Ha KOHTPOJIbHBIE BOIPOCHI C OMMOKAMU WJIM HE OTBETUJI Ha KOHTPOJIbHbBIE
BOIIPOCBI.

Tema 2.4 Kinaccnpuxanmus HeOpraHm4ecKux coelMHEeHU.

JladopaTopHoe 3ansTue Ne9. «Peakuiun ruapoJimza.

Iesan padoTsl: HUcciae0BaHKUE MPOLIECCa THAPOIN3A COJICH U ycTaHOBJIEHHE (DAKTOPOB, BIHSIOLINX
Ha TUJPOIIH3.

Boinosinenue padorsl cnocod6cTByeT GOPMUPOBAHUIO:

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

MarepunanbHoe obecnieyeHue:

[lomemienne mayis mpoBeneHUs JAaOOPATOPHBIX, MPAKTUYECKUMX padoT; uis TPYNIOBBIX U
WH/IMBUYAIBHBIX KOHCYJIbTALMH; JUIsI TEKYLIEro KOHTPOJS M NMPOMEXKYTOYHOM aTTectanuu: pabouee
MECTO TperojaBaress, padoure Mecta oodydarommxcs, 1ocka. Hoyroyk, ASER UN3481 15»; mpoexTop
Aser X1273 DLP —1 wr.;

Ob6opynoBanue: xumuueckuii crakan Ha 200 mul, MITaTUB ¢ MpoOUpPKaMHU, MPOOKU K MpoOHpKam,
MEPHBINA WINHAP, CIUPTOBKA, TPOOUPKOAEPIKATEND
PeakTuBbI: IUCTUINTMPOBAaHHAs BOJAA,KapOOHAT KaiblMsl B TMOPOLIKE, PacTBOp THOCYNIb(ara HaTpHs,
pacTBOp CEpHOM KHCIOTHI, PACTBOP COJSIHOM KHCIIOTBI, pacTBOp, CHJIMKaTa HAaTpUs, PACTBOP XJIOpHIA
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’KeJie3a TPEXBAJICHTHOT 0, pacTBOP IIepMaHraHaTa HaTpHs, pacTBOP XJOpHIa HATPHUs. IITaTHB ¢ HAOOpOM
pEakTUBOB  (ILEJIOYM, KHCIOTBL, COJM), MHIUKATOPbI, MpPOOMPKH, MHUIETKH, MpOMbIBaNIa C
JUCTUJLIMPOBAHHOMN BOJOM.
3aganue:
. BcnoMHUTB npaBuiia o TeXHUKe Oe30MaCHOCTH MPU MPOBEACHUH Ja00paTOPHBIX PadoT.
. IlpounTaTh HHCTPYKLHMIO 1O IPOBEAECHUIO OIBITOB.
. IIpUroToBUTH HEOOXOIMMYIO XUMHUYECKYIO ITOCYAY B 000pyIOBaHHE ISl IPOBECHHS OTIBITOB.
. IIpoBecTu OMBITHI.
. Odopmuts 1abopaTopHyIO padboTy.
. 3aniosHUTE TAOIUILY
. Cnienaiite BbIBOJI O IIPOBENEHHON paboTe
IHopsinok BbINOJIHEHUS PA0OTHI:
1 IIpoBeaute 1a6OpaTOPHBIC OMBITHI COTJIACHO UHCTPYKLIUY;
2 3anuuIMTe YpaBHEHUS peaklHil B MOJEKYIIPHOM, HOHHOM U KPaTKOM MOHHOM BH/JIE B TE€TPA/lb;
3 Cnuenaiite BbIBOJI O MPOJIETIAHHOM paboTe

NN N R W

OnbIT Ne 1 Peakuus cpeabl B pacTBOpax pa3jM4YHbIX COJIEH.
B mate mpobupok a0 1/3 ux o6beMa HaIUTh HEUTPATBHBINA PAcTBOP JaKMyca.

OnHy IpoOHPKY OCTAaBUTH B KAYECTBE KOHTPOJIBHOM, @ B OCTAJIBHEIC I00ABHUTH
10 OJTHOMY MHUKPOILIATE0 KPUCTAIIOB CIEIYIOLIUX COJIEH: B IEPBYIO — XJIOPH/IA aTFOMHUHMS,
BO BTOPYIO — KapOOHATa HATPHs, B TPETHIO — XJIOPHUJIa KAJIUsI, B YETBEPTYIO — alleTaTa aMMOHHSL.
[1o n3MEHEeHUI0 OKpPaCKH JJAKMYCa CAENaTh BBIBOJ O PEAKI[MU CPE/Ibl B PACTBOPE KAXKIOM COJIU.
[Tonmy4yenubie pe3yabTaThl BHECTH B TaOJIHUILY.

Tabmuma 1.Peakmus cpenbl B pacTBOpax cojiei

PH pactBopa
Ne dopmyna conu Oxpacka Peaxnus cpenst pH<7
pOOUPKHU pMyJIa cox JaKMyca HHst cpedt pH=7
pH>7

Kakue u3 wuccienoBaHHBIX coied MojaBepraroTcs ruaponausy? HamucaTe HMOHHBIE W MOJEKYJsSpHBIE
ypaBHEHMs peakLMi UX TUAPOIU3a U yKa3aTh BUJ TUAPOIIN3a KaKIO0N COM (IIPOCTON MM CTYIEHYAThIH).
B cnywae cryneH4aroro ruposinsa HalucaTh ypaBHEHUE PEAKLIUH TOJIBKO JUIS IIEPBOM CTYIIEHM, TaK KaK
IIPAKTUYECKH B JOCTaTOYHO KOHLEHTPUPOBAHHBIX PacTBOpax MOCIEAYIOLIUE CTYIIEHH IIPOTEKAIOT OYEHb
ciabo.

Onpit Ne 2 Ciryyan noJiHoro ( He 00paTMMOro) ruApoJIn3a coJei.

B nBe npobupku BHecTH 10 6-8 Kamenb pacTBOpa XJIOpHAa altoMUHus. B oqHy npobupky
N100aBUThH Tako ke 00bEeM pacTBopa cylb(dua HATpus, B JPYTyIO - pacTBopa KapOoHaTa HaTPHsL.
OTMeTHUTh BbIIETIEHUE CEPOBOIOPO/Ia B IEPBOI poOHpKe (110 3amaxy) U My3bIpbKOB AUOKCUIA YTIepoaa
BO BTOpOii. B 000ux ciydasx B oca/loK BbIIAAAET THAPOKCH]T ATFOMUHHUSL.

Hanucath ypaBHEHUS peakiuii, KOTOpble IPUBEIU K 00pa30BaHHUIO TUAPOKCUIA amoMuHud. [louemy He
MOJIYYHIIOCH CyIb(ua U KapOoHaTa aTFOMUHHUSL.

OnbiT Ne 3 Bansinne reMneparypbl Ha cTelieHb THAPOJIN3a COJIH.
B nBa crakana Haimte 1 M pactBop anerarta Hatpusi. OIMH CTakaH HarpeTh MOYTH 10 KATICHUS
pacTBopa. 3aTeM B 00a cTakaHa KamHyThb 1o 3-5 kanens GenondranenHa. Okpacka MOsIBISETCS B CTaKaHe
C TOPSTYMM PacTBOPOM, 3TO YKa3bIBA€T HA YCUJIEHUE TUAPOIN3a IIPU HATPEBAHUH.
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OnbIT Ne 4 Onpenesienne peakium cpeabl.
Jlis onpenenenns peakuu cpebl NOJIb3YITCS HHANKATOPaMH — BEIIECTBAMHU, KOTOPbIE

M3MEHSIOT OKPACKY B 3aBMCHMOCTH OT KOHLIEHTPAIUHU B pacTBope HoHoB H'.
Hnouxkamoper  — craboouccoyuupyrowjue opeanuieckue  KUCIOMbl UIU — OCHOBAHUS, y  KOMOPbIX
HeOUCCcoyuupoB8arHvle MOaeKyIbl U UOHbL O1a200aps pa3HOMY CIPOEHUIO UMEIOM PA3IUYHYIO0 OKPACKY.
JlakMycC coepKUT Tak Ha3bIBAEMYI0 a30METHHOBYIO KUCJIOTY, HEAUCCOLMUPOBAHHbIE MOJIEKYJIbI KOTOPOU
KpPacHOTO 1IBE€Ta, 3 aHMOHbI — CUHETO 1[BETA.
I[Tpu pactBOpeHnu akmyca B Bojie ero Mojekysnbsl HInd, mpucyrcrys coBmectHo ¢ Ind’, mpumaer
pacTBOpPY MPOMEKYTOUHYIO ((PHOJIETOBYIO) OKPACKY.
Eciu K 3ToMy npu6GaBUTh KMCIIOTHI, BCJleCTBUE yBenuuenus [H'] paBHOBecHe quccoluauy cMecTHTCS
BJIEBO — PACTBOP CTAHET KPAaCHBIM.
[Tpu nobaBneHnn K HeMTpaTpHOMY pacTBOpy Jakmyca [OH'] paBHOBecHe cMmecTHTCS BIIPaBO — PaCcTBOP
CTaHET CUHUM. AHAJIOTUYHO OOBSACHSICTCA U3MEHEHNE OKPAacKH y IPYTUX MHIUKATOPOB.
Onpenenenne pH pactBopa ¢ Tounocteio = 0,02 pH mpoBonsaT Ha mpubope, HazpiBaeMoM pH-metp.
JUJ1s IOJTy4€eHUs IOCTOBEPHBIX JIaHHBIX HE00X0AUMO TOYHO COOJII0IaTh IIpaBuia paboTel Ha pH-meTpe.
[lepen norpyxeHreM B pacTBOP 3JEKTPO/Ibl HEOOXOIMMO KaXKJbli pa3 IPOMBIBATH JUCTHILIMPOBAHHON
BOJIOM U yJansaTh OCTaTKU BOJbI (puiabTpoBaibHOM Oymaroi. [IpaBuibHOCTE paboThl IpUOOpPa
npoBepsercs 1o 0ydepHoMy pactBopy, pH KOTOPOro U3BeCTHO M MOCTOSIHHO. [IpoBepKy MpOBOIUT mepen
U3MepeHueM JabopaHT.
B cyxoli crakaH4MK 3aJIMTh aHAJIU3UPYEMBIA PACTBOP U IIOIPY3UTh B HETO JJIEKTPOJBL. Y CTAHOBUTH
PYYKY TEPMOKOMIIEHCATOPA B MOJIOKEHUE, COOTBETCTBYIOMLIEe KoMHAaTHOU Temmeparype (20°C). Pyuky
«IepeKiIoYarTess poaa padboT» yCcTaHOBUTH B nojoxeHue pH, a KHONKy «BbIOOpa 11ana3oHOBY B
nosioxkenue «1-19». Orcuer nokazanuit pH npousBoauTCs MOCE €ro yCTaHOBIIGHUS, IPUMEPHO B
TE€YeHHE 3 MUHYT 10 HIDKHEN mikane. Jljig yTouHeHus [T0Ka3aHus ClIelyeT HaXaTh KHOIIKY OJTHOTO U3
JIMara3oHoB u3MepeHusi, kpome «1-19». [lo okoHuaHUM U3MEpeHuil MPOMONTE JAEKTPOJIBI U OITYCTUTE UX
B CTAKaHYMK C JUCTWIJIMPOBAHHOU BOJIOM.
®opma npeaocTaBIeHHUA pPe3yabTaTa

OTtyeT o mpoJieIaHHOM paboTe, BHIBOBI Ha KaXK/IBIN OIBIT, BEIBOJI 110 BCEH JJabopaTopHOI padoTe.

Kpurtepun onenkn 1a00paTOpHOro 3aHATHS:

«5» (OTAMYHO): BBIOJHEHBI BCE 33JaHUs J1a00OpaTOpHOIl pabOThl, CTYAEHT YeTKO M 0e3 OImnOoK
OTBETHJI HA BCE KOHTPOJIbHBIE BOIPOCHI.

«4» (X0poIo): BBIIOJHEHBl BCE 3a/laHusl JIabOpaTOpHOW padoOThl; CTYIEHT OTBETHJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHUSIMHU.

«3» (YIOBIIETBOPUTEIHHO): BBINOJIHEHBI BCE 3aJaHMs JAOOPATOpPHOM pabOThl C 3aMEUYaHUSIMU;
CTYIEHT OTBETHJI HA BCE KOHTPOJILHBIE BOIIPOCHI C 3aMEYAHUSAMH.

«2» (He 3a4TE€HO): CTYJEHT HE BBINOJHWJI WU BBINOJIHWI HENPAaBWIBHO 3a/aHus Jab0paTOpHOMN
paloThl; CTYJEHT OTBETHJI Ha KOHTPOJBHBIE BOIPOCHI C OMIMOKAMHM WJIM HE OTBETUJ HAa KOHTPOJIbHBIE
BOIPOCHI.

Tema 2.6 Kunernueckue 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX PeaKIHUil.

JlabopaTopHoe 3ansitue Nel(. «Onpenesnenne 3aBUCUMOCTH CKOPOCTH PEeAKIUH OT
KOHIEHTpalMU pearipylolux BelecTBy.

He.]'lb paﬁoTbIZ HUCCIICAOBAaHUC W YCTAHOBJICHUC (I)aKTOpOB, BJIMAIOIIUX Ha CKOPOCTH pCaKIH.

BoinosiHeHne padoThl cioco0CcTBYET (POPMUPOBAHMIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.
MartepuaabHoe o0ecrieyenue:
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[Tomemenne pans mpoBelneHHs JAaOOPAaTOPHBIX, MPAKTUYECKUX paboOT; A TPYNIOBBIX U
WH/MBUYAIBHBIX KOHCYJIbTALMH; JUISl TEKYLIET0 KOHTPOJS M NPOMEXKYTOUHOM arTectanuu: padouee
MECTO TpernoaaBarens, paboune mecra odydaromuxcs, gocka. HoyrOyk, ASER UN3481 15»; npoekTop
Aser X1273 DLP —1 wr.;

Ob6opynoBanue: xumMudyeckuii crakan Ha 200 mu1, mWTaTHB ¢ MPOOMpPKaMHU, MPOOKU K MPOOHPKaM,
MEPHBIH HWINHAP, CIUPTOBKA, IPOOUPKOAEPIKATEND
PeakTuBbI: IUCTHIUTMPOBAaHHAs BOJa, KapOOHAT KaiblMi B IMOPOIIKE, pacTBOp THOCYIb(paTa HaTpPUS,
pacTBOp CEpHOM KHCIIOTBI, PACTBOP COJSIHOM KHUCIIOTBI, pacTBOp, CHJIMKAaTa HaTpUs, PacTBOp XJOpHIa
JKeJie3a TPEXBAJICHTHOT0, pacTBOP NIepMaHraHaTa HaTpHs, paCTBOP XJOpHIA HATPHUs. IITaTHB ¢ HAOOpOM
pEakTUBOB  (LLEJIOYM, KHCIOTBL, COJM), MHIUKATOPbI, IPOOMPKH, MHUIETKH, IpOMbIBaNIa C
JUCTUJLIMPOBAHHOM BOJOM.

3aganue:
. BcmoMHUTB npaBuiia o TeXHUKe 0e30MaCHOCTH MPU MPOBEACHUH Ja00paTOPHBIX PadoT.
. IlpounTaTh HHCTPYKLHIO IO IPOBEAECHUIO OIBITOB.
. IIpUroTOBUTH HEOOXOAMMYIO XUMHUYECKYIO MTOCYAY B 000pyIOBaHKE ISl IIPOBECHHS OTIBITOB.
. IIpoBecTu OMBITHI.
. Odbopmuts 1a60paTOpHyO padoTYy.
. 3anosHUTE TAOIUILY
. Cnienaiite BbIBOJI O IIPOBEEHHON padboTe
Ilopsiiok BHIOJHEHUS PaGoOThI:
1 IIpoBeanTe MaboOpaTOPHBIC OMBITHI COTJIACHO UHCTPYKIIUH;
2 3anuuIMTe YpaBHEHUs peakiil B MOJIEKYIIPHOM, HOHHOM U KPaTKOM MOHHOM BH/JIE B TETPA/lb;
3 Cnuenaiite BBIBOJI O MPOJIETIAHHOM paboTe

~N QN O B~ W —

Onvim Ne 1. 3asucumocmov cCKOpoCmu peakyuu om npupoosvl peazupyrouiux 6euiecme

M3y4yeHue enuAaHUA Mpupodbl KUCAOMbI
B onHy mpoOupKy HanMBaeM pacTBOP COJITHOM KHCIIOTHI, @ B IPYT'YIO — CTOJIBKO K€ YKCYCHOH (IIpUMEpHO
OJIMHAKOBOH KoHIeHTpauu). OTHOBPEMEHHO MTOMEIlaeM B HUX IO TpaHyse IuHKa. B o0enx mpobupkax
IIPOTEKAET PEaKIMsl 3aMEILEHUS C BBIJEICHUEM BOJLOPOA:
Zn + 2HCIl = ZnCl, + H>1
Zn + 2CH3COOH = Zn(CH3COO0); + Hy1t
B npoOupke ¢ yKCycHOH KUCIOTOIN BOJIOPOA BBIAEISETCA C MEHBIIEH CKOPOCTHIO. DTO MOKHO OOBSICHUTD
TeM, YTO YKCYCHasl KUCJIOTa 00Ja/laeT MEHBIIMMHU KHUCIOTHBIMH CBOMCTBAMHU IO CPaBHEHHUIO C COJISTHOM
KHCIIOTOH.

M3y4yeHue eauaHuA npupodel Memasnna
B nBe npoOupku HaIbeM OJMHAKOBOE KOJUYECTBO COJISIHOM KHUCIOTHI U OHOBPEMEHHO IMOMECTUM B HUX
10 KyCOUKY METaJIJIOB pa3HOM MPUPOJbI: IMHKA U MarHus. Y paBHEHUS JaHHBIX peaKLUid:
Zn + 2HCI = ZnCl; + Hyt
Mg + 2HCI = MgCl; + Hzt
Peakiust conisiHOM KHCIIOTBI ¢ MarHHMeM NpOTeKaeT ¢ OOoNbIIed CKOPOCThIO, TaK KaK WHTEHCHUBHEE
BbIIETIsIeTCs BOJOpoA. Maruuii — 0oJiee akTUBHBIN MeTall, 4eM HUHK (MarHuil CTOUT B PSIIy HaIpsKEHUH
neBee MuHKa) (puc. 1).
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Puc. 1. Pe3ynbrarsl onbiTa 10 B3aMMOJICHCTBHS IIMHKA (CJI€Ba) M MarHus (CIpaBa) C COJISTHON KUCIOTON

Onvim Ne 2. 3asucumocmo ckopocmu peakyuu om naouiaou nOBEPXHOCHU CONPUKOCHOBEHUS
peazupyroujux eeuiecme
Uszyuenue nusanus cmenenu usmenbyeHus eeujecmsda (N0BEPXHOCMU CONPUKOCHOBEHUSL Peasupyiouux
seujecms).
B aBe mpoOupku HajabeM MPUMEPHO MO 2 MJI pacTBOpa MEAHOro Kymopoca. OTHOBPEMEHHO IMOMECTHM B
OJTHY TIPOOMPKY KYCOK >KEJIE3HOH MPOBOJIOKH, a B JPYTYIO — JKEJIe3HbIH Mmopomok. B obenx mpobupkax
MIPOTEKAET PeaKIMsl 3aMeIlIeHUsI B COOTBETCTBUH C YPABHEHUEM:
Fe + CuSQO4 = FeSO4 + Cu|
O mpoTekaHMM peakIuH 3aMelieHus Mexay cyinbparom menu (ll) u xeme3oM MOXKHO CyAMTH IO
BBICTICHUIO M3 pPacTBOpa BEIIECTBA KPacHO-Oyporo IBeTa — Meaw. lIpu3HaKu peakiuu ObicTpee
MOSIBUWINCH B MPOOMpPKE C TOPOIIKOM 3Kee3a, T. K. TMOPOIIOK jKeje3a MMeeT OOJbIIYI0 IUIOHIalb
MMOBEPXHOCTU COINPUKOCHOBEHUSI C PACTBOPOM MEIHOIO Kymopoca. Mbl BHUIUM, YTO HU3MEIbUYEHUE
BEILIECTBA MMPUBOJIUT K MOBBIIICHHIO CKOPOCTH PEAKIIHH.

>

Puc. 2. Pe3ynbTaThl ONbITA 10 B3aUMOICUCTBUS KEJIE3HOTO TBO3/IS M JKEJIE3HOTO MOPOIIKA C PACTBOPOM
CuSO,4

Onovim Ne 3. 3agucumocmsy cKopocmu peakyuu om KOHUEHMpPayuu Ucxo0HblX 6eU|eCme

B 06e npobupku nomecmum no 2 epamynvl YyuHKa u OCMOPOACHO NPUTLEM PACMBOPbL YKCYCHOU KUCIOMbL:
6 nepgyio npooupxy — Q%-uwiii yxcyc, a 6o emopyio — 10%-uyro xuciomy. Peaxkyus npomexaem ovicmpee
6 moti npobupke, 8 KOMopou OonbULe KOHYEHMPAYUS YKCYCHOU KUCTIOMbI.

Onvim Ne 4. 3asucumocms ckopocmu peakyuu om memnepamypol

B n1Be mpoOupku ¢ CoNsIHOM KUCIOTON OMHAKOBOM KOHIEHTpauuu 1o0asum no 1 rpanysie nuHka. OqHy
U3 MpOOMPOK TMOMECTUM B CTakaH C Topsdeld Bojoil. Habmromaem, 4To mpu HarpeBaHUU CKOPOCTh
BBIJICTICHUS BOJIOpOAa yBennunBaeTcs. CKOPOCTh PEakIiy 3aBHCHT OT TEMIIepaTyphl, IPH KOTOPOM OHa
MIPOBOAUTCS

Onovim Ne 5. 3aeucumocmp ckopocmu peakyuu om yuacmus Kamaiu3amopa

Ha nno crakana Hanbem 3%-HbIi pacTBOp mepekucH Boaopoaa. [lepokcu Bogopoaa — 0O4eHb HETIPOUHOE
BELIECTBO U JIETKO pasjlaraeTcs Ha BOJLY U KHCIOPO/:

2H,0, = 2H,0 + OzT
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[Tpu OOBIYHBIX YCIOBHSIX PEAKIUsl PA3IOKECHHs MEPOKCUIA BOJOPOIa MPOTEKAET MEICHHO, MPU3HAKOB
peaknuu (T. €. BBIACICHHs MY3BIPHKOB ra3a) Mbl He HaOmomaeMm. J[o0aBUM B CTakaH C TMEPEKHCHIO
BOJIOpPOJIa HEMHOTO 4YepHOro moporka okcuaa mapranna (1V). HaGmrogaem MHTEHCHBHOE BBINIEICHHE
My3bIpbKOB ra3za. BHeceM B cTakaH TJCIONIYIO JIyYMHKY — OHa pas3ropaercs, Cjel0BaTelbHO,
BBIICTISIIOIIUICS Ta3 — Kuciaopo. [loyemy mpy BHECEHHH B CTaKaH OKCHJA MapraHiia CKOPOCTh PEaKIiH
yBenuuuiack? Jleno B TOM, YTO OKCHJ MapraHia SBJSETCS KaTallu3aTOpOM pEeakLUU DPa3JIoKEeHUS
nepokcuaa Bogopona. Karammzatop, y4acTBYs B peEakiMd, YyCKOpsieT €e, HO caM B HEW He
pacxonyercs.Puc. 3. PaznoxxeHnue nepokcuaa BoAopoa moj AeicTereM katainuzaropa MnO;

Puc. 3. Paznoxxenne nepokcuia BOAOPO/Ia Mo AecTBUeM Katanuzaropa MnO,

®opma npegocTaBjeHHs pe3ybTaTa

OT4er o mpoJIeTaHHOH paboTe, BBIBOBI Ha KAXKIBIH OIBIT, BEIBOJ IO BCel 1abopaTopHOil padoTe.

Kputepun oneHKHu J1a00paTOPHOTro 3aHATHS:

«5» (OTIIMYHO): BBIMOJIHEHBI BCE 33JaHUs JIAOOPAaTOPHOW pabOTHI, CTYJICHT YeTKO W 0e3 ommbok
OTBETHJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI.

«4» (XOpomIo): BBIOJHEHBI BCE 3aJaHMs JIAOOPATOPHOW paboOTHI; CTYACHT OTBETHJ Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHUSIMHU.

«3» (YIOBIIETBOPUTEILHO): BBIMOJIHEHB BCE 3aJaHUs JaOOpaTOpHON pabOThl C 3aMEYaHUSIMU;
CTYIEHT OTBETHJI HA BCE KOHTPOJILHBIE BOIIPOCHI C 3aMEYAHUSAMH.

«2» (He 3a4TE€HO0): CTYJEHT HE BBIINOJHWJI WU BBINOJIHWI HENPAaBWIBHO 3a/aHus Jab0paTOpHOMN
paloThI; CTYJEHT OTBETHJI Ha KOHTPOJIBHBIE BOIPOCHI C OIIMOKAaMM WJIM HE OTBETHJI Ha KOHTPOJIbHBIE
BOIIPOCHI.

Tema 2.6 Kunernueckue 3aKOHOMEPHOCTH NMPOTEKAHUA XUMHYECKHUX pealclmii.

JlabopaTopHnoe 3ansiTne Nell.«Onpenesienne 3aBUCHMOCTH CKOPOCTH PEAKIUH OT
TeMIeparypbi».

Leanb padoTsl: McclelOBaHWE M YCTaHOBJIEHHE (AKTOPOB, BIUSIOMIMX HAa CKOPOCTh PEAKIIMH,
HAy4YUTHCS PAaCCUUTHIBATh YHEPTHIO aKTUBAIIMH, IIPU pacyeTax HCIOIb30BaTh HEOOXOAUMbIE (POPMYIIBL.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

MarepunanbHoe obecnieyeHue:

[lomemenne mayis mpoBeneHUs JaOOPATOPHBIX, MPAKTUYECKUX padoT; Ui TPYNIOBBIX U
WH/IMBUYAIBHBIX KOHCYJIbTALMN; JUIsI TEKYLIEro KOHTPOJS U NMPOMEXKYTOYHOM aTTecTanuu: pabouee
MECTO TperojaBaress, padboure Mecta oodydarommxcs, 1ocka. Hoyroyk, ASER UN3481 15»; mpoekTop
Aser X1273 DLP —1 wr.;

Ob6opynoBanue: xumMuueckuii crakan Ha 200 mul, MITaTUB ¢ MpoOUpPKaMHU, MPOOKU K MpoOHpKam,
MEPHBIN WINHAP, CIIUPTOBKA, TPOOUPKOAEPIKATEND
PeakTuBbl: nUCTHITMPOBaHHAs BOJAA, KapOOHAT KajbIUs B MOPOILIKE, pacTBOp THOCYyJb(dara HaTpHs,
pacTBOp CEpHOM KHCIOTHI, PACTBOP COJISIHOM KHUCIOTBI, PacTBOp, CUJIMKAaTa HATpuUs, pacTBOp XJIOpHUIa
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’KeJe3a TPEXBAJICHTHOT 0, pacTBOP IIepMaHraHaTta HaTpHs, pacTBOp XJIOpHUJa HATpHs. IITATHB C HAOOPOM
peakTuBOB  (ILIEIOYM, KHUCIOTBHL, COJM), WHIUKATOPbI, TMPOOUPKH, THIETKH, TIpOMbIBajIa C
JUCTUJLIMPOBAHHOM BOJOM.
3aganue:
. BcnoMHUTB npaBuiia o TeXHUKe Oe30MaCHOCTH MPU MPOBEACHUH Ja00paTOPHBIX PadoT.
. [IpounTaTh HHCTPYKLHIO 10 MPOBEICHUIO OMBITOB.
. IIpUroToBUTH HEOOXOJUMYIO XUMHUYECKYIO NTOCYAY B 000pyIOBaHHE ISl IPOBECHHS OTBITOB.
. [IpoBecTu OMBITHI.
. Odbopmuts 1abopaTopHyO padoTy.
. 3anonHuTe TabIuIy
. Cnienaiite BbIBOJI O IIPOBENEHHON paboTe
IHopsinok BbINOJIHEHUS PA0OTHI:
1 IIpoBeauTe 1a6OPaTOPHBIE OMBITHI COTJIACHO WHCTPYKIINU;
2 3anuIIMTe YpaBHEHUS peakluii B MOJIEKYJISIPHOM, HIOHHOM U KpaTKOM MOHHOM BHJIE B TETPa/ib;
3 Cnuenaiite BbIBOJI O MPOJIETIAHHOM paboTe

NN N R W

Onvim Nel BimsiHMe TeMIepaTypbl HA CKOPOCTh PeaKkuuu

B Tpu npoOupku Hazneiite mo 2 M THOCY/Ib(aTa HaTPHsL, a B TP Jpyrue — o 2 MJI pacTBopa

CEPHOU KHUCIIOTHI.

Bce npoGupku pazgenute Ha Tpu Hapsl (B KaXI0W mape T0JKHA OBITh MPOOHPKA C THOCYIB(ATOM HATPHS
Y KHCJIOTOM ).

PactBopsI nepBoi napel ciaenTe Npu KOMHATHOM TEMIIEPATYpE.

PactBopsl BTOpoit mapsl Harpeiite Ha 10 °C, tperbeit — Ha 20 °C BbllIe KOMHATHOM.

Jliig aTOrO0 napy npoOMpoK NOMEIIAIOT B XUMUYECKUI CTaKaH ¢ ropsiueil BoAoH (3a TemrepaTypoi
CIIETUTE 110 TEPMOMETPY).

UYepes HEKOTOpPOE BpeMsi COJEPKUMOE MPOOUPOK CIEHTE, BCTPSIXHUTE U OTMETHTE BpPEMs, IPOLIE/IIIEE 10
MIOSIBJICHUSI MYTH.

Pesynprare! 3anummTe B TAOIHUIy ¥ BBIUUCIUTE 3HAUEHUE TEMIIepaTypHOro kodddurmenta (y).

O0beMbl pacTBOPOB,

M1 t. e lv= 1 ™MoJb y= ATto
© ’ [ Rp— =
Na25203 | H2s04 | © T Atpo4 100

Ne npoOupku

PesynpTathl Bepazute B BUe rpaduka. OTBeUaeT M MoJlydeHHas 3aBUCUMOCTh npaBmity Bant- T'odda?
KaxoBa 3aBUCMMOCTb CKOPOCTH peakliy OT TeMIepaTyphl?

Onoim No2 Pacyer JHepruu aKTUBALUKN

[Ipy BBINOJHEHWH pPACYETOB MO SHEPrHMM AaKTHBALlMM HEOOXOAMMO pacroyaratb JaHHBIMH O
KOHCTaHTaX CKOPOCTH pEaKkIUu IpHU pa3HoM Temmeparype. B pamkax naHHOW saGopaTopHON paboThI
porpaMMa COCTaBJeHa TaKUM 00pa3oM, YTOOBI CTYAEHT HaXOIWJ KOHCTaHThI CKOPOCTH pPEaKUUu Ha
IepBOM JTame, a 3aTeM, UCHONB3YS MX, OINpEeAesyl BEIMYMHY DSHEPruu aKTHBALUU U
MPEIPKCIIOHEHIIMATBHOTO MHOXUTENA. B mporpamMMmy 3ajlo’keH MHTErpalbHbIM rpadudeckuil  MeTox
OlpesieNieHUs] TMOpsiiKa peakiud, U B 3aJaHuu Ha J1a0opaTOpHYIO pabOTy pacCMOTPEHBI OMNbBITHL, B
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KOTOPBIX U3BECTHO, YTO MOPSAAOK PeaKUUu IenouncieHHbIi. KoneuHno, ¢parmMeHT pacuera, KacaroIiuics
ONIpECIICHUs] DHEPTUU AKTUBALMM, MOXHO HCIIOJIB30BaThb M JJIA Clydas, KOIJa 3apaHee HaNIcHbI
KOHCTAHTBl CKOPOCTH peakiuil ¢ JpoOHbIM mopsakoM. IIpocto B Tabmuily ans pacdera SHEPruu
aKTHBAaLlUM HYKHO OyJleT BBOJAUTH COOTBETCTBYIOILME BEIMYMHBI KOHCTAHT CKOPOCTEH, a HadalbHYIO
4acTh pacuera HE UCIOJIb30BaTh.

CornacHo BapuaHTy, yKa3aHHOMY IpenojaBaTeieM, U3 Tabi. 3 CTYAEHT HaxOJUT HOMEpa OIBITOB,
KOTOpBIE€ HY)KHO MPOaHAJIM3UPOBATh, a IAHHBIE [0 CAMUM OIBITAM HaXOAATCA U3 Ta0i.4.

3anaum no JadoparopHoii padore
1. dns peakiuu B Ta3oBoil ¢paze A = B + C u3MepsOT HavaJdbHYIO CKOPOCTh NMPHU Pa3IUIHBIX
-3
temneparypax. Vicxoanas KoHueHTparus Beniectsa A pasHa 5,8-10° mosnb/.

Temmeparypa, °C 502 527 547 567
HauanbHasi cKopocTb Wo-10°, Moub/(11-¢) 6,5 18,0 38,0 78,0

YcraHoBUTE, NMIPUMEHUMO JIM JUIS 9TOM peakuuu ypaBHeHHE AppeHuyca; Beruucnure mnapamerpbl
ypaBHeHUs AppeHuyca (IIpeI3KCIOHEHIIMAIbHbII MHOKUTENIb U HEPIUI0 aKTHBALUU), €CJIM U3BECTHO,
YTO peaKlys UMEET NEPBBIN MOPSAOK.

2. Pa3noxeHue ClI0)KHOTO OPraHMYECKOTr0 COCIMHEHUS TOMYMHAETCS] KUHETUKE MIEPBOTO MOPSAKa.
3HaueHUs1 KOHCTAHThI CKOPOCTU IIPUBEIEHBI HUXKE:

Temneparypa, °C 35 40 45 50 54 57 61,2
k-10% ¢* 1,82 3,85 7,90 16,40 |27.4 40,0 73,8

Omnpenenure mapaMeTpsl ypaBHEHHS AppeHuyca.
3. Ha ocHoBaHMM  TeMIepaTypHOH  3aBHCHMOCTH  KOHCTaHTBI ~ CKOPOCTH  peaKUuu
JeKapOOKCUIMPOBAHUS AHHOHOB 3aMEIIEHHBIX KapOOKCHIIBHBIX KHUCIOT HalAUTE MapaMeTphbl ypaBHEHUs
AppeHuyca 1 BRIYUCIUTE 3HAYE€HHE KOHCTAHTHI ckopocTH mipu 70 °C.
Temneparypa, °C 20,07 36,87 50,03

k-102, n- monp --¢ 1 1,8 13,1 43,0

4. Ilpn wu3yyeHUM peakuuu nupoiusza |—OyreHa, mpuBozsmIell K 00pa30BaHUIO B OCHOBHOM
METaHa, MOJyYSHBI CIEAYIOINE 3HAU€HN] KOHCTAHTBI CKOPOCTH JIJISl PA3JIMYHBIX TEMIIEpaTyp:
Temmneparypa, °C 493 509 514 522 541 546 555

k-10°, ¢! 8,4 24,1 24,2 38,1 90,2 140,0 172,0

Haiinure mapameTpsl ypaBHeHHsT AppeHHyca sl STOH peakiny.
1. Ilpm wu3ydyeHMH KHUHETUKM peaKUUd MeEeXAy aToMaMu KHCIOopoJa U apOMaTHYECKUMH

YIIIEBOJOPOIaMH, HaIpuMep OS€H30J10M, OTYYEHBI CICTYIOIINE 3HAYCHUSI KOHCTAaHT CKOPOCTH:

Temmepatypa, K 300,3 341,2 392,2

k-10~', - momp - 1,44 3,03 6,90

[TpakTHKO-OpHEHTHUPOBAHHbIE TEOPETUUYECKHE 3a/laHUs Ha aHAIM3 (aKTOPOB, BIMAIONIMX HA U3MEHEHUE
CKOPOCTH XMMH4YECKOU peakunu. McciaenoBarh BJIAMsIHHE KOHUEHTPALUMHM pearMpylolUuX BellecTB U
TEMIIEPATYPbI HA CKOPOCTH XMMHYECKUX PeaKIuil.
®opMma npegocTaBJaeHHs pe3yJibTaTa
Otuer o npoaenaHHoi paboTe, BEIBOABI Ha KaX/IbIi OMBIT, BEIBOJI 110 BCEH J1abopaTopHOii padore.
Kpurepun oueHku 1a00paTopHOro 3aHATHS:
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«5» (OTIMYHO): BBIMOJHEHBI BCE 33JaHUs J1TAOOpaTOPHON paboThI, CTYAEHT YEeTKO U 0e3 omHnboK
OTBETHJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI.

«4» (XOpoIIo): BBIOJHEHBI BCE 3aJaHHsA JIAOOPAaTOpHOW pabOTHI; CTYACHT OTBETWJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSAMHU.

«3» (yIOBIIETBOPHUTEIHHO): BBINIOJIHEHBI BCE 3a/JaHUs J1aOOpaTOpHOW paboOTHl C 3aMEYaHUSIMU;
CTY/IEHT OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHHUSIMHU.

«2» (HE 3a4TE€HO): CTYICHT HE BBIMOJHWJ WU BBHIMOJIHWI HENMPABHILHO 3a/JaHUs JabOpaToOpHOI
paloThl; CTYJEHT OTBETHJI Ha KOHTPOJIbHBIE BOIPOCHI C OIIMOKAaMM WJIM HE OTBETHJI Ha KOHTPOJbHBIE
BOTIPOCHI.

Tema 2.7 TepmoannamMmuveckne 3aKOHOMEPHOCTH IIPOTEKAHUSA XMMHUYECKUX PeaKIUid.
PaBHOBecHe XMMHUYECKUX PeaKIUii.

JlabopaTopHoe 3ansitue Nel2.«M3yueHne BIUSIHUS Pa3JIMYHBIX (PAKTOPOB HA CMeLeHHe
XMMHMYECKOr0 paBHOBECHUSI».

Lesan padoThl: UCCIETOBAaHUE ¥ YCTaHOBIICHHE (DAKTOPOB, BIUSIOMIMX HA CMEIICHHE XUMUYECKOTO
paBHOBECHSI, IPH pacuyeTax HCIOIb30BaTh HEOOXOAUMBIE (POPMYIIBIL.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

MarepunanbHoe obecrieyeHue:

[Tomemienne s mpoBeneHUs JTaOOPATOPHBIX, MPAKTUYECKHMX paboOT; Uis TPYIIOBBIX U
MHJUBUAYAJIBHBIX KOHCYJBTAIMM; JUIsl TEKYIIEro KOHTPOJIS U IPOMEXKYTOYHOM arrectanuu: pabouee
MECTO TpernojaBartens, paboune mecta oOydaromuxcs, qocka. Hoyroyk, ASER UN3481 15»; mpoektop
Aser X1273 DLP —1 mr.;

O6opynoBanue: xumuueckuii crakan Ha 200 mu1, MITaTUB ¢ MpoOUpPKaMHU, MPOOKU K MpoOUpKam,
MEpHBIN IWINHAP, COUPTOBKA, MPOOUPKOAEpKATETDh
PeakTuBbI: IUCTHJUIMPOBAaHHAs BOJA, KapOOHAT KaibliMg B MOPOLIKE, pacTBOp THOCYyJb(daTa HATPHS,
pacTBOp CEpHOI KHCIOTHI, pacTBOP COJSHOM KHUCIIOTBI, PacTBOp, CUJIMKAaTa HAaTpus, PacTBOP XJIOpHAA
’KeJe3a TPEXBaJIEHTHOT 0, pacTBOP IIepMaHraHaTa HaTpHsl, pacTBOP XJOpHJa HATPHUs. IITaTHUB ¢ HAOOpOM
peakTuBOB  (IL€IOYM, KHUCIOTBI, COJIM), WHAUKATOpbl, MPOOUPKH, NHUMNETKH, MpOMbIBaja C
TUCTUJUIMPOBAaHHON BOJIOM.

3aganue:
. BcnoMHUTH npaBuiia no TeXHUKe 6€30MaCHOCTH IIPU MPOBEIEHUH Ja00paTOPHBIX PadOT.
. [IpounTaTh HHCTPYKLHIO 10 MPOBEIECHUIO OMBITOB.
. IIpUroToBUTH HEOOXOUMYIO XUMHUYECKYIO ITOCYAY M 000pyIOBaHHE AJIsl IPOBEICHUS OIBITOB.
. [IpoBecTH OMBITHI.
. Odopmuts 1abopaTtopHyro padoTy.
. 3anonHuTe TabIUIy
. Cnenaiite BBIBOJ O MpOBEAEHHO paboTe
IHopsiiok BbINOJTHEHUS PA0OThI:
1 IIpoBeauTe 1a6OpaTOPHBIE OMBITHI COTJIACHO UHCTPYKLIUY;
2 3anuIInTe YpaBHEHUs peaklui B MOJIEKYJIIPHOM, HOHHOM U KpaTKOM MOHHOM BHJIE B TETPa/ib;
3 CnaenaiiTe BBIBOJ O MPOJIEIaHHON paboTe

~N NN RN

Onvim Ne 1 Bausinue KOHIEHTPAMH PearupylouuX BelecTB HA CKOPOCTh XMMUYECKOH pPeaKkuu.
O CKOpOCTH pEaKkIUu MOXKHO CYIUTh MO CKOPOCTH HW3MEHEHHS KaKoro-mmbo CBOMCTBa
CUCTEMBI, HaIIPUMEP, OKPACKH, JICKTPOIIPOBOTHOCTH, JTABJICHHS, CTICKTPA H T.]I.
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B mpeanaraeMoM ombITe, MpECiEeNyIONIEM Ielb yOeAUTHhCS B CHPABEIIMBOCTUA 3aKOHA JIEHCTBUS
Macc, U3MepSIETCsl He CKOPOCTh PEAKIINH, a MPOMEKYTKH BPEMEHU MEXI1y HA4aJloM PeaKIUH U BUAUMBIM
pesynabTatoM ee. OJIHaKO 3TOT IMPOMEXKYTOK BPEMEHHU CBS3aH OMNPEJEICHHBIM COOTHOIIEHHEM CO
CKOPOCTBIO PEAKIIMH: YeM OO0JIbIIIEe CKOPOCTh, TEM MEHbIIIE TPOMEKYTOK BPEMEHHU.

B ocHOBY ormbITa MOJ0XKEHO B3aUMOJICHCTBUE THOCYIh(haTa HATPUs ¢ cepHOU KucmoTtoi. [Iporecc
3TOT, MPOTEKass MHOTOCTAJUHHO (CM. BBILIE), TPUBOIUT K Ci1a0O0il omanecleHIUH U JalbHEeHIemMy
MMOMYTHEHHUIO PACTBOPA OT BBITIABIICH CBOOOTHOM CEpPHI:

Na,S,03 + H,SO4 = Na,SO4 + H,O + SO, + S

Bama 3amaga — 3adukcupoBaTh Bpems ci1aboro MOMYTHEHHS pacTBOpa B TpeX BapHaHTax, B
KaXXJIOM U3 KOTOPBIX pearupyer pasHoe KOJUYECTBO CEPHOM KHUCIOTHI C OJTHUM U TEM K€ KOJIMYECTBOM
THOCYIb(aTa HATPHS, IPU PA3TUNIHBIX HAYAIbHBIX KOHIIEHTPAIUSIX THOCYIb(daTa HATPUSI.

BoinosiHenune  omnbita. [IpuroroButh Tpu pacTBOpa THUOCYIb(haTa HATpUS  Pa3IUYHON
KOHIIEHTpauuu. JlJis 3TOro B TpU CyXHe NPOOMPKHM BHECTU: B MEPBYIO — 5 Kameiab |H pacTBopa
trocynbdata Hatpus u 10 kamenb Bozbl, BO BTopyto — 10 kanenb 1H pacTBopa THOCYIb(]aTa HATpUS U 5
Kareb BOJIbI, B TPETHIO - 15 kamens 1H pacTBopa THoCynbdara HaTpust 0€3 BOJIBI.

Tabmmma 1
BrusiHue KOHIICHTpAIMU Ha CKOPOCTh XUMUYECKOHN peaKIny.
OO6muit
No Yucin | oobem Cxopocs
Bpewmst Teuenus | peakiuu
npobupku | Yucio kamenb| o [pactBo _
Konnentpanus NaS;03,  (ycn| peakmuu 1o V=
(mabmroneH [pactBopa NapS| kame | pa
OBHasi) cekyrmomepy, t | 1/t, (ycrm.
us) 203 b | (4ucio (©) en)
H,0O |kanens o
)
1 5 10 15 1C
2 10 5 15 2C
3 15 0 15 3C

Takum oOpa3zom, HadanbHast KoHUEHTpawst Na;S;0O3 Oynet: B npodupke Nel— 1C B mpobupke Ne2
—2C, B npobupke Ne3 — 3C.

Bxmounts cexynnomep. B mpobupky Nel no6aBuTh 0J1HYy Karuio 2H pacTBopa cepHOM KUCIOTHI. 1o
CEeKYHJOMEpY M3MEpPHUTh BpeMsl OT MOMEHTa J0OaBJIEHHUSI KUCIOTHI 10 MOSBJICHUS B PACTBOPE 3aMETHOM
omnanecteHuuy. Taxxe 100aBUTH 1O OJHON Karule 2H cepHOM KUCIOTHI B poOupku Ne2 u Ne3, ormeuas
BpEMS J10 TOSBJIEHUS B PACTBOPE ONATIECLICHIINH.

JlanHble omnbITa 3aHecTH B Tabuuiy 1. PaccuuTarth OTHOCUTENBbHYIO CKOPOCTh PEAKIIMU v= 1/ Ty
BIHCATh €€ 3HaueHus B Tabmauiry. OGopMuTh pe3yabTaThl HaOIIOIeHUH B BUAE Tpaduka, OTKIaIbIBas Ha
ocu alcIyce KOHIIEHTPALUIO THOCYIb(aTa HaTpHs B BUJE PAaBHOMEPHO CTOSAIIMX OT Hayaja KOOpIWHAT
TpeX TOYEK, Ha OCH OpAMHAT — OTHOCHUTENIBHYIO CKOpOCTh. Chenars BBIBOJ O XapakTepe HTOU
3aBHCHMOCTH, a TaK’K€ O TOM, IIOYEMY 3aBUCHUMOCTb JOJDKHA BBIPAKATHCSA MPSIMOW JMHUEW U MOYEMY B
Ka4eCTBe MePBOM TOUKH ITOW MPSAMOM IPABOMEPHO MCIIOJIB30BAaTh TOUKY Hayaina KOOpAUHAT.

Onoim Ne 2. Biusinne TeMnepaTypbl Ha CKOPOCTh XMMHMYeCKO# peakuuu
B ocHOBe ombITa JIEKUT Ta XK€ peaklus, 4TO U B ONbITE 1:
Na,S,03 + H,SO4 = Na,SO4, + H,O + SO+ S
Bama 3agaua — 3adukcupoBaTh BpeMs MOSBICHHS ONAJECUEHIMH pacTBOpa IMPH Pa3IUYHbBIX
TEeMIIEpaTypax, HO OJJMHAKOBBIX KOHIIEHTPAIUIX pearupyoirx BeIecTB.
Bbinonenue omnbiTa. Hamute B crakanbl Ha 1/2 BBICOTBI BOJY: B TMEpBBIM CTakaH —
BOJIOIIPOBOJIHYIO, BO BTOPOM — CMECh BOIOIPOBOIAHON M ropsueil (Temmeparypa JomkHa ObTh Ha 10°C
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BBIIIC, Y€M B MEPBOM CTaKaHe), B TPETHIl — ropsayto (temmeparypa Ha 10° Bbille, 4eM BO BTOPOM
CTaKaHe).
B tpu npobupku nHabpats no 10 kanens 1H pacTBopa THOCYIb(hATa HATPUS U OIYCTUTH MO OJHOM B
CTaKaHBbI.
3aMeputh Temreparypy B crakaHax. He BbIHMMas mpoOUpKy ¢ THOCYyIbdaToMm, 100aBUTh B Hee 1
KaIUTI0 2H CEpHOW KUCIIOTHI M U3MEPUTh BpeMs 10 CEKyHIOMEpY OT MOMEHTa 100aBJIE€HUs KUCIOTHI 10
MOSIBJICHUSI JIETKOW omajiecueHIH. [IOBTOPUTh OIBITHI C paCTBOPOM THOCYJb(aTra U CEpHO KUCIOTOMH
IpU JABYX JPYIHX Temmeparypax. IIpous3BecTn OTCUeT BpEMEHHM pPEAKLMU 10 CEKyHIOMEpY, KaK U B
NepBOM ciydae. Pe3ynbTaTbl HaOMIOCHHIA BHECTH B TAOIHUILY 2.
Tabnuua 2
Bnusinue temnepaTypsl Ha CKOPOCTb PEAKIUU.

CkopocTb peakuuu
Temneparypa Bpemsi Tedyenus peakuuu U, = 1 /.[-

Ne nabmronenus
a onbita, °C 1o cekyHaomepy, t(c)

(ycn. en)

Odopmuts pe3ynpTaThl HAOMIOACHUHN B BUAE Tpaduka, OTKIAAbIBas Ha ocH abcIKcC TeMIepaTypy,
a Ha OCH OpPAMHAT — OTHOCUTEJIbHYIO CKOpPOCTh peakuuu. Crenarb BbIBOJ O BIMSIHUM TEMIIEpaTypbl Ha
CKOpPOCTh pEaKLUU, OTMETUB, IOo4YeMy TIpaduueckas 3aBUCUMOCTb OT TEMIIEpaTypbl HE MOXKET
BBIp@XaThCsl TNpsMON nuHHUeW. Mcmone3yst ypaBHenue Bant-I'odda, ycraHoButs QopMmy IHHHH U
OTBETUTH, IIOYEMY HEJNIB351 HAUNHATH ATY JINHUIO OT Hayajla KOOpAUHAT.

Onoim Ne 3 Biausinue KaTaau3aTopa HA CKOPOCTh XUMUYECKO peakuun

N3yunth BAMSHHME KaTalnu3aTopa Ha CKOPOCTh PEAaKLMHM MOXHO Ha IPUMEPE BOCCTAHOBIICHMS
nepmanranata kanus. IIpomecc mporekaer Nmpu KOMHATHOM TeMIliepaType MEUIEHHO. Y CKOPSIIOT 3Ty
peaxiuto nonbl Maprania (11).

BoinosHenue omnbITa. B 1B TpoOMPKM TOMECTHTH HECKONBKO Kamenb pactBopa KMnO, 1M
pacTBOpa IIaBEJIEBOM KUCIOTHI U CEPHOM KUCIOTHL. B onHy U3 HUX Opocuth kpuctammuk MnSO,. Yepes
HEKOTOpPOE BpeMsi OTMETUTh H3MEHEHHE OKPACKH PacTBOPOB B podupke. Crenats BbiBOA 0 poir MnSOa,.
Hanucath ypaBHEHHUE peaKiMH.

2KMnQO4 + 5H,C504 + 3H2SO4 = 2MnSO4 + K,SO4 + 10CO, + 8H,0
OnbiT Ne 4 CMeeHne XUMHYECKOIr0 PABHOBECHS IIPH M3MEHECHHH KOHICHTPALMH BeIIeCTB.

OOpatumas peakius Mexay xjopunoMm kenesa () u pomanumom kanuss wiM poraHUIOM
aMMOHHS ITPOTEKAET N0 YPABHEHHUIO:

FeCl; + 3BKCNS 2 Fe(CNS);3 + 3KCI

OO6pasyromuiics B pe3ynbrate peakiuu pomanun xeneza (llI) umeer temuo-kpacHwiii mBer. [lo
U3MCHEHUIO MHTCHCUBHOCTH OKPACKM MOYKHO CYAHWTh 00 u3MeHeHun KonueHtpaunuu Fe(CNS)s, t.e. o
CMEILEHNUU PABHOBECHUS B Ty UM UHYIO CTOPOHY.

Boinosinenue onbiTa. B oqny mpobupky Hammuth mpumepro 10 mum 0,0025 u pactBopa xmopuaa
xene3a (Il) u nobaBute Takoe ke komuyectBo 0,0025 H pacTBOpa poJaHHMIa Kajlus WIM aMMOHUS.
PacTBOp pa3zmemniath CTEKJISIHHOM MajoyKoOl M COAEpKUMOE pa3iuTh B 4 mpodbupku. OQHy U3 MpoOUpPOK
OCTaBUTh B Ka4eCTBE KOHTPOJIbHOMU (17151 cpaBHEHUs ). BHeCTH B mepByr0 MpoOUPKY KOHIIEHTPHUPOBAHHBIH
pacTBOp XJIOpHUAA XKeje3a, BO BTOPYIO — HECKOJIKO Karleb HACHIIIEHHOTO pacTBOpa pofaHHIa Kajus, B
TPEThI0O — HEMHOTO TBEpJOro Xxjopuja kaiaus. OCTOpOKHO MNepeMeliaiiTe pacTBOpPHl B MPOOHMpKax M
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COIMOCTaBbTE WHTECHCHUBHOCTH OKPACKU IOJTYYCHHBIX PACTBOPOB C I[BETOM HCXOJHOTO pacTBOpa B
KOHTPOJIbHOW MTPOOUPKE.

CocTaBuTh ypaBHEHUE peakiuu. Hammcarh BhIpakeHUE ISl KOHCTAHTHI paBHOBeCHUs. Pe3ynbTarhl
HaOJII0JICHUH 3aHECUTE B TaOIHITY 3.

Tabmuua 3
Brnusinue KoHIIEHTpaIy BeleCTB Ha CMEIEHUE PAaBHOBECHS
Ne ipoOupku JlobGaBiisieMoe BeIecTBO N3menenue Hanpasnenue
WHTEHCUBHOCTH CMEIICHUSI PAaBHOBECHUS
OKpacku (ociiabieHue, (BmIpaBo, BJICBO)
YCUJICHUE)
1 FeCls
2 KCNS
3 KCI

®opma npegocTaBJIeHHs pe3ybTaTa

OtyeT o mpojieIaHHOM paboTe, BHIBOBI Ha KaXK/IBIN OIBIT, BEIBOJ 110 BCE JJabopaTopHO# padoTe.

Kpurepun oneHkHu J1a00PaATOPHOTO 3aHATHS:

«5» (OTIIMYHO): BBINOJIHEHBI BCE 33JaHUs JIAOOPAaTOPHOW pabOTHI, CTYJICHT YeTKO M 0e3 ommbok
OTBETHJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI.

«4» (XOpoIIo): BBIOJHEHBI BCE 3aJaHHs JIAOOPATOPHOW paboTHI; CTYACHT OTBETWJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSMHU.

«3» (yIOBIIETBOPUTEIHHO): BBIIIOJHEHBI BCE 3a/JaHUs JTAOOpAaTOpHOW pabOTHl C 3aMEYaHUSIMU;
CTY/IEHT OTBETUJI Ha BCE KOHTPOJIbHBIE BONIPOCHI C 3aMEYaHUSIMU.

«2» (He 3a4TE€HO0): CTYJEHT HE BBIIOJHWJI WU BBINOJIHWI HENPAaBWIBHO 3a/aHus JabOpaTOpHOMN
paloThl; CTYJEHT OTBETHJI Ha KOHTPOJIbHBIE BOIPOCHI C OIIMOKAMM WJIM HE OTBETHJI Ha KOHTPOJIbHBIE
BOIIPOCHI.

Tema 2.8 JyiekTpoMTHYECKAS] THCCOIM AL

JlaGopaTopHoe 3ansitne Nel3. « Tunbl XMuMHYECKUX peaknuin.

Heab padoTbI: onpeaesnsTh Cpeay pacTBOPOB BELIECTB; COCTABIISTH YPaBHEHUS pEaKIMii B
MOJIEKYJIIPHOM M HOHHOM BH/IE; TPOBOJIUTH PEAKLIMK B3aUMOJICHCTBHS COJIeil ¢ KUCIOTaMy, IeJI0UaMu U
MEXTy COOOH.

BoinosHenune padoTel ciocodcTByeT (POPMUPOBAHUIO:

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06

MarepuanbHoe o0ecnedeHue:

VYueOHas aytuTopHst 171l IPOBEIEHNS JIEKLIMOHHBIX, JJAOOPATOPHBIX U MPAKTHYECKUX 3aHATHM; JJIs1 TPYIIIOBBIX
Y UHJIMBUJTyaJIbHBIX KOHCYJIbTALMHN; IS TEKYIIEro KOHTPOJIS U POMEKYTOUHOM aTTecTaluu: pabouee MecTo
nperiosiaBaressi, paboune Mecta o0y4darormxcs, 1ocka. [lomemienue i nposeieHns 1a00paTopHbIX,
MPaKTUYECKUX PaboT; A1 TPYNIIOBBIX U UHIMBHUIYaJIbHBIX KOHCYIBTAIUI; A1 TEKYILETO KOHTPOJIS U
MPOMEKYTOYHOM aTTecTalu: pabodee MECTO MpenoaBarens, paboune MecTa 00yJarommxcsi, 1ocka. Mebens
naboparopHasi, IKad BBITSHKHOM ¢ MOiKoii —1 1T,
PeakTuBHbI 1ITATHB ¢ HAOOPOM PEAKTUBOB (IIEJIOYH, KUCIIOTHI, COJIN), UHAUKATOPBI, IPOOUPKH, TUMETKH,
NPOMBIBAJIKA C TUCTUIMPOBAHHOM BOIOM.
3ananmue:

1. BcrnoMHUTH MpaBuiIa 10 TEXHUKE O€30M1aCHOCTH TPH MPOBEAECHNUH 1Ta00PAaTOPHBIX PadoT.

2. TlpounTaTh HHCTPYKITHIO TIO TIPOBEICHHIO OTTBITOB.

3. IIpuroroBUTh HEOOXOAMMYIO XUMUYECKYIO TIOCYY U 000pYIOBaHHE [Tl IPOBECHHS OMBITOB.

4. TlpoBecTH OIBITHI.
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5. Odopmurts 1a00paTopHyIO padoTy.
IHopsinok BbINOJIHEHHS PadOThHI:
1 ITpoBenute 1abOpaTOpHBIE OIBITHI COTIACHO MHCTPYKLMH;
2 3aMuIIMTe YpaBHEHUsI peaklyii B MOJIEKYJIIPHOM, HOHHOM M KPaTKOM HOHHOM BHUJIE B TETPA/Ib;
3. B ombITe 5 3anonHuTte TaduLy;
3 Cnaenaiite BBIBO O TIPOJICTIAHHOM padoTe.

Onovim Ne 1. B3aumooeiicmeue Kucjiom u 0CHOBAHUIL (PeaKyus Hempaiu3ayuu).

INopsi10K BBITTOHEHUS PaOOTHI:

1. Hanetite B mpoOupky 5-10 kamnens pactopa mienoun u 1-2 xarum pactBopa dherondranenna. Hadbmromaiite
W3MCHEHUE IBETA.

2. 3arem gobassiite o 1 karwie pacrBopa kuciotsl (HCl i H,SOy), Berpsixusas nmpobupky. OTMeTsTe
M3MEHEHHE I[BETa C MATMHOBOT'O JI0 OECIIBETHOTO TTOCIIE MPUOABIICHHSI HEKOTOPOT'O KOJTMYECTBA KHCIIOTHI

3. [Touemy pacTBOp OOECIBETHIICS HE Cpazy?

4. Harmmmmre ypaBHEHUE PEaKIIUK B MOJICKYJISIPHOM M HOHHOM BHJIC.

5. CnenaiiTe BBIBOZ O TOM, YTO 00pa3yeTcs B pe3y/ibTaTe Peakiii HeUTpaT3alliH.

Onvim Ne 2. /leiicmeue na pacmeopul coeii pacmeopamu wienoueil.

[TopsiioK BBITTOTHEHUS OTTBITA:

1. B oany npobupky Haneiite 5-10 karens pactBopa conu sxenesa (111)-(FeCls), B apyryro comu memu (11)-
(CuSQy).

2. B 06e npobupku 1o KaruisiM rputkBaiire pactsop mieaour (KOH mwm NaOH).

3. HaGmonaiiTe 0Opa3oBaHuE 0CaIKOB OypOTro ¥ TOIyOoro IBETA.

4. Hanuimre ypaBHEHUsI peakiyii B MOJICKYJISIPHOM M HOHHOM BHJIE.

5. Cnenaiite BbIBOJ] O B3aUMOJIEUCTBUM COJIEH CO LIETOUYaMH.

Onvim Ne 3. /leiicmeue na pacmeopul coieii pacmeopamu KUciom.

[TopsioK BHITOTHEHHS OTBITA:

1. B mpobupky Haseiite 10 kamesb pacTBopa cojbl — kapooHara Harpust Na,COs.

2. JTo6asbte no karuisiM pactopa kuciotbl (HCI umm HoSOy).

3. HaGmonatitTe BeIIEICHNE ra3a.

4. HarucaB ypaBHEHHE PeaKIMi B MOJIEKYIISIPHOM U HIOHHOM BHJIE, OOBSICHUTE, MY3bIPHKH KAKOTO ra3a
BBIJIETISIFOTCSL.

5. Cnenaiite BEIBOJ O B3aUMOJCHCTBUHN COJICH C KMCIIOTaMH.

Onvim Ne 4. Bzaumooeiicmeue coneii mexcoy coooi.

TTopsiioK BBITTOTHEHUS OTTBITA:

1. Haneiite B mpoOupky 2-3 karumu pactBopa comu Ph(NOs), (Pb(CH3;COO),) u npruteiite 1-2 karum pactBopa
nomina kamus Kl. Habmonaiite oOpazoBanue xentoro ocajka noauaa cunma (11) Pbls.

2. Haruimre ypaBHEHUE peakiliy B MOJIEKYIISIPHON 1 HOHHOM (hopMax, OTMETHTE IIBETa 00Pa30BABIIMXCS
0CaJIKOB M ICXO/IHBIX PAaCTBOPOB U HA3BAHUSI BEILIECTB.

3. Cnenaiite BBIBOJI O B3aUMOJICHCTBUM COJICH.

Onvim Ne 5. /leiicmeue pacmeopoe coneil, Kuciom u wienoueil Ha unouxamopwl. I'uoponus coneii

[opsiiok BBITTOTHEHUSI paOOTHI:

1. Ha momocky yHHBEpCaTbHOM MHIMKATOPHON OyMa)KKH HAHECHTE 10 1 Karute pacTBOpa COJISTHOM WITH CEPHOU
kuciotel (HCI, H,SOy), pacteopa menoun (KOH v NaOH) u muctisimnpoBanHO# Bojbl. OTMETHTE 1IBET,
3anummTe B Tabminy. 1o mkane yHuBepcanbHOM HHIMKATOPHON OyMaru onpeaenuTe 3HaueHre PH pacTBopos,
3alUIIUTE B TAONIHILY.
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2. B opHy npoGupKy Haneiire 5 kaneib KUCIOTHI (JF000i1), BO BTOPYIO MPOOHPKY S Karleb pacTBOpa IEN0YH, B
TPETHIO TUCTUILITMPOBAaHHBIN BO/IBI. J[o0aBbTe BO Bee mpooupku HeMHOTO 1. HoO 1 mo 1-2 karm pactBopa
denondrarerna. OTMETHTE IIBET PaCTBOPA. 3aMHIINTE B TAOIHITY.
3. Ha mosniocky yHMBEpCalIbHOM HHANKATOPHOM OyMaskku HaHecute 110 1 karute pactBopa Aly(SO4); (FeCls,
Fex(SO,)3, FeSO,), pactBopa Na;CO3 (K,CO3, NaCH3COO) u pacteopa NaCl (KCI, Na;SO,). OrmersTe 11Ber,
3anuiute B Tabnuiry. 1o mixane yHuBepcaibHOM HHIMKATOPHOM Oymaru onpenenure 3HaueHue pH pactsopos,
3aIUIINTE B TAOJHILY.
4. Cnienaiite BBIBOJ O ACHCTBIM PAaCTBOPOB BEILIECTB HA MHIMKATOPDI, ONPEIEITUTE PEAKIUIO CPE/Ibl PACTBOPOB,
YUMTBIBas, 4TO Ipu PH = 7 — cpena HeliTpanbHas, npu PH>7 — cpena wmenoysas, a npu PH<7 — cpena kucnasi.
3anoHUTe MOCIEAHUM CTOI0CL] TAOIHILIBL.
5. Ilo 3HaYeHHIO CpEIbl PACTBOPOB 3AIOHUTE B TAOIMIIE CTPOKH CTOJIONA, YKAa3bIBAIOIIETO Ha IIBET
uHMKaropa genondranenHa B pactBopax cosneid. [loarBepanTe cBou BHIBOIBI ONBITHBIM ITyTeM. B Tpu
IPOOMPKU HAJIEUTE 110 5 Kallellb pacTBOPOB COOTBETCTBYIOLIMX COJEH, MCIIONB3yeMbIX B II. 3. JlobaBbTE BO BCE
nipooupku HemHoro 1. HoO u o 1-2 xarum pactBopa dheHondranenna. OTMETHTE IIBET pacTBOpPA.
6. Hanmmmre ypaBHEHUSE 3JEKTPOIIMTHYECKOMN UCCOIUAIN KaKIOTO U3 BEIIECTB.
7. O0BsicHUTE, TPUCYTCTBUEM KaKMX MOHOB OOYCIIOBIICHBI KUCTIask CPEa U IIEJI0YHAs Cpe/ia PaCTBOPOB.
8. Hanmimmre ypaBHEHUs1 peakiuii THAPOIIM3A COJICH B MOJIEKYJISIPHOM 1 MOHHOM (popMax.
Ta0smia HaOJIFOIeHUIA:

®opMa npeiocTaBIeHNs] pe3yJibTaTa
Ortyert 0 npoJIeTIaHHOM paboTe, BBIBOIbI HA KXKIbII OIIBIT, 3aII0THEHHAs Ta0NuIa, BEIBOJI 110 BCE
J1abopaTopHO padoTe.

I{Ber unukaropa pH pactBopa
(o 1mIKaNe yHuBep.
MHJIUKAT. OyM.)

PactBop
BEILIECTBA ®eHondranenH YHuUBepCaIbHbINA

Cpena
pacTtBopa

HCI (H,SO%)

KOH (NaOH)

H,O

A|2(SO4)3 (FEC|3)

Na,COs

NaCl (Na2504)

Kpurepun oueHku 1a00paTopHOro 3aHATHS:

«5» (OTJIMYHO): BBINOJIHEHBI BCE 3aJaHUs JJAOOpaTOpHON pabOTHI, CTYJIEHT YeTKO U 0e3 ommOok
OTBETHJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI.

«4» (XOpoIo): BBIOJHEHBI BCE 3aJaHMs JIAOOpPAaTOpHOW paboThI; CTYACHT OTBETWI Ha BCE
KOHTPOJIBHBIE BOIIPOCHI C 3aMEUAHUSMH.

«3» (yIOBIIETBOPHUTEIHHO): BBIIOJIHEHbI BCE 3a/JaHUs J1aOOpaTOpHON paboThl C 3aMEYaHUSIMU;
CTYJIEHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOIPOCHI C 3aMEYAHUSIMMU.

«2» (HE 3a4YTEHO): CTYJCHT HE BBINOJHWJ HJIM BBIIOJHWII HENPaBWILHO 33JaHUs J1a00opaTOpHOIi
paboThI; CTYEHT OTBETHJI Ha KOHTPOJIbHBIE BOIPOCHI C OMMOKaMU WJIM HE OTBETHJI Ha KOHTPOJIbHBIE
BOIIPOCBL.

Tema 2.9 Mertauuasl. Hemeraibl. O01mume cnocodbl noty4eHus METANJI0B

JlaGoparopnoe 3ansaTue Nel4. «kKayecTBeHHbIEe peakKIiUM HA KATHOHBI METAJJIOB)

Iean padoThi: HaydnThCsi MPOBOANUTE KAUECTBEHHbIE PEAKIIMK HA HOHBI METAJLIOB, 3aKPEIIUTh
YMCHHUEC COCTABJIATE YPABHCHUA B MOJICKYJIIDPHOM U HOHHOM BHJIC.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

MarepunanbHoe obecrniedeHue:
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[Tomemenue st MpOBEACHUS TAOOPATOPHBIX, MPAKTUIECKUX PA0OT; ISl TPYNIOBBIX M UHIUBUAYATbHBIX
KOHCYJIbTAIIN; 17151 TEKYLIEro KOHTPOJIS U MPOMEXKYTOUHON aTTecTalluu: padouee MeCTO IperoaaBarers,
paboure Mecta oOyuaronuxcs, focka. Hoyroyk, ASER UN3481 15»; nmpoektop Aser X1273 DLP -1
IT.; 3KpaH nepeHocHoi HanodbHbIH APOLLO-T SMT-1103 —1 mr.; MeGens 1aboparopHasi, mkad
BBITSDKHOU ¢ Moiikoi —1 mT.; Ph-metp "Mynpsrutect UIJI-101c kommiekrom i onpeaenenus ph—1
wt.; Ph-metp skcmepr-ph*—1 . ;
Becwr gemnepusie AAD-200-1 wt.; Becsr —1 mit.; Buckozumerp B-36-246 —1 wt.; Buckozumerp B3-
246 -1 mt.; Hacoc KomoBckoro—1 mr.; Tepmometpsl TJI prytabie—10 mt.; Tepmomerp TC-7-m1-1
mtT.; CTONBI TUTPOBANIBHEIC ¢ HAJCTaBKaMu —3 mT.; Tabnuia MenaeneeBa — 1 mT.; mKkagbl CyNIUIbHBIC;
IIUIIBI TUTEIbHbIE; IIKa( BRITSXKHOM ¢ MOMKOIA; CTOJBI Ta0OPATOPHBIE; HAJICTABKU ISl CTOJIA.
PeakTuBHBIN MITATUB C HAOOPOM PEAKTUBOB (IEIOYH, KHCIOTHI, COJIH), HHIUKATOPHI, MPOOUPKH,
MUTIETKH, MPOMbBIBAJIKA C IUCTUINIMPOBAHHOMN BOJIOM.
Ob6opynoBanue: mTatuB ¢ mpodupkamu, nunetku. Peaktussl: BaCly, xmopun xeneza(Ill) FeCls, cynsdar
xenesa(Il) FeSO,, kpacuas kpossHas conb K3[Fe(CN)g], sxenras kpoBsinas coib K4[Fe(CN)g], BaSOy,
AgN03, NaCI, NH4OH, CUSO4.
3aganme:
. BcmoMHUTH mpaBuiia 1mo TeXHUKe 0e3011acHOCTH MPH MTPOBEACHUH J1TA00PAaTOPHBIX PadoT.
. [IpounTaTh HHCTPYKLHIO 11O MPOBEICHUIO OMBITOB.
. [IpuroToBUTH HEOOXOAUMYIO XUMHUYECKYIO MTOCYAY U 000pYIOBaHHUE JIJIsl IPOBEIACHHS OIBITOB.
. [IpoBecTu OMBITHLI.
. Odopmuts 1a60paTOpHYIO PadOTYy.
. 3anonHuTe TabIUIly
. Cnienaiite BbIBOJI O MPOBENEHHON padboTe
KoHTpoJibHbIE BONIPOCHI M 3aJaHHUS.
1. YkaxuTe 4uciio 3JIeKTPOHOB B aTOMax OpoMa, XJiopa, JIUTHSL.
2. YKaXuTe YMCII0 MPOTOHOB B aTOMax HATpHSs, BAaHA WS, aproHa.
3. YKaXuTe TUI XUMUYECKON CBS3U B COCTMHEHUSX
a) XJOPHJ KaJus,
0) Kuciopo,
B) MarHui,
r) xnopuzn ¢pocdopa (I11),
1) OKCUJ] HATpHS,
€) Boja.
4. YKaXUTe CTETIEHN OKUCIIEHHUS DJIIEMEHTOB B COSIMHEHUSAX
MnF,, KoMnOg4, Mn,0O5.
5. PacctaBbTe K09(h(PUIIMEHTHI B OKUCIUTENEHO-BOCCTAHOBUTEILHOM PEAKIUH:
Cu + H,SO, — CuSO4 + SO, + H,O
YKQXXHUTE OKUCIUTENTh U BOCCTAHOBHUTETIb.
IMopsinok BbINOJTHEHHS PA0OTHI:
1 IIpoBenuTe 1abOpaTOPHBIE OMBITHI COTIACHO MHCTPYKITUH;
2 3amUIINTE YpaBHEHUS PEaKIMid B MOJICKYJISIPHOM, HOHHOM W KPaTKOM MOHHOM BHJIE B TETPaJib;
3 Cnenaiite BBIBOJI O MPOJICTAHHOMN paboTe

~N N AW

Omneit 1 KauecTBeHHas peakuus Ha HOHBI Fe®.

B npo6upky Ne 1 Hanelite pactBop cynbdata xenesa(ll). B mpobupky npuseiite pacTBop KpacHOMH
kpoBsiHo# conn K3[Fe(CN)g]. OTMeThTe OKpacKy MOy4SHHOTO BEIIECTBA.

Omnpit 2 KauecTBeHHas peakuysi Ha HOHbI Fe**.

B nmpoGupky Hanelite pactBop xsnopun xenesa(lll), mpunelite pacTBop *xenToil KpoBSIHOM conu
K4[Fe(CN)g]. OT™MeThTe OKpacKy MOJy4EHHBIX BEIICCTB.
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OmnpiT 3 KauecTBeHHas peakiys Ha HOHBI Ba®".

B npobupky HaneliTe pactBop xsopuaa 6apusi, npuieite pactBop FeSO,4. OTmeThTe HabMIO1aeMbIe
M3MEHECHHUS.

OnsIT 4 KauecTBeHHAs peakiys Ha HOHBI Ag'.

B npo6upky naneiite pactBop AgNO3, no6asste pactBop NaCl. OTmeTbTe HaOI01aeMble H3MEHEHHUS.
OmnsiT 5 KauecTBenHas peakius Ha HOHbI Cu”"

B npo6upky naneiite pactBop CuSOa, no6asste pactBop NH4sOH. OT™MeThTe HabM01aeMble H3MEHEHHUS.
Pe3ynbrarel onbiTOB 0opMUTE B BHJIE TAOIUIIBL:

LBer LBer
Ne Conepxxumoe | cOEPKUMOTO COJIEP’KUMOTO VpaBHeHIe peaxiun
OTbITa | MPOOHPKHU POOUPKH 10 poOUPKH TOCTIe
peaxiuu peakuuu
1 FeSO,
2 FeCls
3 BaCl,
4 AgNO;,
5 CuSO,

VYpaBHeHus u3 onbITOB Ne 3,4 3anuminTe B MOHHOM U MOJIEKYJIIPHOM BHUJIE.

®opma npegocTaBieHHs pe3yJibTaTa
Otuer o mpojenanHoi paboTe, ypaBHEHHE peakliy B MOJICKYJIIPHOM U MOHHOM (popMax, BEIBOJIBI HA
KaKIIBIH OTIBIT, BBIBOJI 11O BCEH JTaOOpaTOpHOI padore.

Kpurtepun onenkn 1a00paToOpHOro 3aHATHS:

«5» (OTIMYHO): BBINOJIHEHBI BCE 33JaHUs JIAOOpaTOpHON pabOTHI, CTYJIEHT YeTKO U 0e3 ommOok
OTBETUJI Ha BCE KOHTPOJIbHBIE BOPOCHI.

«4» (XOpoIo): BBIOJHEHBI BCE 3aJaHMs JIAOOpPaTOpHOW paboThI; CTYACHT OTBETUI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMHU.

«3» (yIOBJIETBOPHUTEIHHO): BBIIOJIHEHbI BCE 3a/JaHUs J1aOOpaTOpHON paboThl C 3aMEYaHUSIMU;
CTYJEHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMHU.

«2» (HE 3a4TEHO): CTYJEHT He BBIIOJHWJ HJIM BBIOJHWII HENpaBWILHO 3aJjaHUs J1a0opaTOpHOIL
paboThl; CTYJIEHT OTBETWJI Ha KOHTPOJIbHBIE BOIPOCHI C OMIMOKaMU WJIM HE OTBETHJI Ha KOHTPOJIbHBIE
BOIIPOCBI.

Tema 2.9 Meranasl. Hemeraniabl. Q0uue cnoco0bl moty4eHnsi MeTAIIOB

JlaGoparopnoe 3ansaTue NelS. « Koppo3ust MeTalJI0B M CIIOCOOBI 3aAIIIUTHI OT KOPPO3UI)

Ienab padoThI: 03HAKOMJIEHHE C IPOLIECCAMHM XUMHUYECKON U 3JIEKTPOXUMHUUECKON KOPPO3HH,
MPOTEKAIOIIMMU B PA3IMYHBIX CPeAax, 1 HEKOTOPHIMH METO/1aMU OOPHOBI C KOPPO3UEH.

Brinosnenue padorsl cnocodcTBYeT OPMUPOBAHNIO:

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

MarepunanbHoe obecrniedeHue:

[Tomemnienue 15 npoBeAeHUs 1aOOPaTOPHBIX, MPAKTUUECKUX pa0bOT; ISl TPYIIIOBBIX U
WH/IMBUYAIbHBIX KOHCYJBTAIUN; IS TEKYILEro KOHTPOJIS U IPOMEXYTOYHOU aTTecTaluu: pabodee
MECTO TIperno/iaBarens, padboune mecta odydarommuxcs, nrocka. Hoyroyk, ASER UN3481 15»; mpoekTop
Aser X1273 DLP —1 wr.; axpan neperocHoit HanoabHbIE APOLLO-T SMT-1103 —1 wt.; Mebens
nabopaTtopHasi, mKkad BEITSHKHONU ¢ MOMKoW —1 mT.; Ph-metp "Mynetutect UITJI-101c xommiexkTom ajis
onpenenenus ph—1 mr.; Ph-metp skcnept-ph*—1 wir.;
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Becor nemndepasie AJID-200—1 mt.; Becws —1 mt.; Bucko3umerp B-36-246 —1 mit.; Bucko3umerp
B3-246 II-1 mrT.; Hacoc Komosckoro—1 mr.; Tepmometpst TJI pryrabie—10 m.; Tepmomerp TC-7-m1—
1 mrt.; CTONBI TUTPOBAIBHBIE C HAJCTaBKaMu —3 1IT.; Tabnuna MenneneeBa — 1 mt.; mkads
CYUIWJIbHBIE; ULl TUTENbHBIC; HIKa( BBHITSHKHON C MOMKOI; CTOMIBI JIa0OpaTOpHbIE; HAACTABKH JIJIs
ctona. PeakTuBHBIN MITaTUB ¢ HAOOPOM PEeaKTUBOB (IIETI0YHU, KUCIOTHI, COJIH ), MHANKATOPBI, TPOOUPKH,
MUTIETKH, MPOMBIBAJIKA C IUCTUINIMPOBAHHON BOJIOM.

O6opynoBanue: mTaTuB ¢ mpodupkamu, nunetku. Peaktussr: BaCly, xmopun xeneza(Ill) FeCls,
cynbdar xenesa(ll) FeSO,, kpacuas kpoBsHas conb Ks[Fe(CN)g], sxenras kpossinast coiib K4[Fe(CN)g],
BaSOy, AgN03, NaCI, NH4OH, CuSOQOq,,

3aganue:

1. BcmioMHUTH mpaBuiia Mo TeXHUKE 0€30MacHOCTH MPU MPOBEACHUN JT1a00paTOPHBIX PadoT.

2. [IpounTaTh UHCTPYKIIHIO 110 MPOBEACHUIO OIBITOB.

3. [IpuroToBUTH HEOOXOAUMYIO XUMUYECKYIO MTOCYAY U 000pYIOBaHUE /ISl IPOBECHHUS OIBITOB.

4. ITpoBecTH OIBITHI.

5. Odopmuts 1260paTOpHYIO pabOTy, YPABHCHHS PEAKIIUN.

6. Cnenaiite BBIBOJ] O IPOBEAEHHOM paboTe

KoHTpoJibHbIE BONPOCHI U 3aJaHUSA

1. Yro Takoe xopposus MetamuioB? KiaccupuuupoBars KOPpO3HUIO MO0 MEXaHU3MaM €€ MPOTeKaHUsI.

2. OxapakTepu3yiTe CyIHOCTb 3JIEKTPOXUMHUECKON KOPPO3HH.

3. Uto Takoe ranbBaHHYECKHE MHKpOdseMeHThI? Kakue mporecchl MPOTEKalT MO aHOAHOMY U
KaTOJHOMY ME€XaHHU3MaM IIPU KOPPO3UHU B KUCJION U HEUTPAIIBHOU Cpeax.

4. Yto Takoe KMCIOPOIHAS U BOJIOPOAHAS JEHOISIpU3AIH?

5. Ot kakux (GaKTOPOB 3aBUCHUT CKOPOCTH KOPPO3Uu?

6. Ilouemy B >xene3HOM OOYKE MOXKHO XPaHUTh CHIIBHO KOHIIEHTPHUPOBAHHYIO U HEJb3S XPaHUTh
pa30aBICHHYIO CEPHYIO KHCIIOTY?

7. Ecnu Ha cTalbHOM MpeIMeT HAHECTH KaIlllo BOABI, TO KOPPO3UM MOJIBEPTaeTCsl CPEAHSs, a He
BHEIIIHSSI 4acTh CMOYEHHOro MeTayuia. [locie BBICBIXaHMSI Karld B €€ IIEHTPE TMOSBISETCS TMSTHO
pkaBunHBL. UeM 3T0 MOXXHO 00BsicHUTH? Kakoil ydacTok MeTanna, HaXOASIIUNCS MOJ Kariedl BOJbI,
SIBJISIETCS] QHOJTHBIM M Kakoi — KaToHbIM? COCTaBbTE yPAaBHEHHS! COOTBETCTBYIOIIMX MPOIIECCOB.

8. [Ilepeuucnure wW3BECTHBIE METOMBI 3aIIMTHl METAUIOB OT Koppo3uu. UYem cremyer
PYKOBOJICTBOBATbhCS P UX BbIOOpE?

Ilopsinok BbINOJHEHHS padOThI:

1 IIpoBeaute 1abopaTOpHBIE OMBITHI COTJIACHO UHCTPYKLIUY;

2 3anuIIMTEe YpaBHEHUS peaklUi B MOJIEKYJISIPHOM, HIOHHOM U KpaTKOM MOHHOM BH/IE B TETPa/ib;
3 CnenaiiTe BBIBOJ O MPOJIENIaHHON paboTe

OnbiT 1 Yaanenue 3alliMTHOM IJICHKH ¢ MeTaJlIa

Jlnist IpoBeZIeHUs OIbITA BaM MOHAJ00STCS ABE CTEKIJISTHHBIE TPOOUPKH, B Kaxkayto BHecute 1,5-2,0
MJI TUCTAJUTMPOBAHHON BOJIBI M HECKOJIBKO KPYIIMHOK METAJNIMYECKOro maraus. [louemy Marauii B 3Tux
YCIOBUSAX HE B3auMoJieiicTByeT ¢ Bojoi? B oaHy u3 mpoOupok no0aBbTe 6 Kameiab HACHIILIEHHOT'O
pacTtBopa xjopuaa amMmmoHus. OObACHHUTE aKTHUBHOE PACTBOPEHHE MarHus B 3TOH npoOupke. 3amucarb
YpaBHEHUS IIPOTEKAIOLIEN PEAKIUU.

OmnbiT 2 Koppo3ust Ipu KOHTAKTE Pa3JIHYHbIX METAJLJIOB

Cornyryio noJ yriom CTEKISIHHYIO TpyOKy 3akpenuTe B mTatuse u 3anoinure 0,01 H. pactBopom
CepHOIl KucaoTel. B 0HO M3 oTBepCTHIl TPyOKH MOMECTHUTE MEIHYIO IUIACTUHY, B JIPYrOo€ — IIMHKOBYIO
TakK, YTOOBI IJIACTUHBI HE comnpuKacanuck. HabmronalTe BbleneHrne BOIOPOia Ha MIOBEPXHOCTH IIUHKA U
€ro OTCYTCTBHE Ha IOBEPXHOCTH Meau. lIpuBenure IUIACTHHKM B KOHTAaKT Jpyr ¢ ApyroMm. Yem
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OOBSICHUTH MOSIBUBIIICECS BBIICJICHUE BOJOPO/Ia HA ToBepXHOCTH Mean? Kak BiuseT KOHTAaKT ¢ MEAbIO Ha
Koppo3uto nuHka? Hanumure cxeMmy 1eHCTBUS BO3HUKILETO TaJlbBAaHUYECKOT0 MUKPO3JIEMEHTA.
OmnbiT 3 KaToaHble U aHOAHBIE 3AIIIUTHbIE META/UVINYECKHE MOKPHITUSA

JIBe mpoOHMpPKH 3aMOJTHUTE HAIOJIOBHHY JIUCTHUIMPOBAHHOW BOJOW, 100aBbTE IO 2-3 KaIiu
pacTBopa cepHOUW KHCIOTHI M Tekcammanodepparta (III) kamwss — Ka4eCTBEHHOTO pPEaKTHBA HA HWOHBI
xene3za (II), pactBopsl mepememats. B oaHy mpoOUpKY OMyCTUTE MOJOCKY OIIMHKOBAHHOIO Kele3a
(>kene3a, MOKPBITOTO IIUHKOM), B JPYI'yI0 — TOJIOCKY JIY>KEHOTO Kelie3a (’eje3a, MOKPBITOrO OJI0BOM).
UYepes 1-2 mMuH HabOm0maliTe U3MEHEHUE OKPACKH PacTBOpa B MPOOUPKE C Jy)KEHBIM >kene3oM. CHHMIA
I[BET pacTBOpa 00yCJIOBJICH MOsIBIEHUEM B pacTBope MoHOB keinesa (II), koTopele ¢ rekcanmanopepparom
(III) xanusa o6pa3yroT TypHOyneBy cuHb. [louemy 11BeT pacTBOpa B MPOOUPKE C OLIMHKOBAHHBIM KEJIE30M
ocraicst 0e3 m3MeHeHuss? COCTaBbTE CXEMBI DJIEKTPOXUMHUYECKONH KOPPO3HUH, MPOTEKAIOMEH B 00eHx
npoOupKax.

OmnbiT 4 Koppo3us keJjie3a B pa3jJIM4HbIX 3JIEKTPOJIHUTAX

Jlyisa mpoBeZieHHsl OMbITa BaM MOHAA00ATCA 5 CTEKISIHHBIX IPOOHPOK, HAIMOJIOBUHY 3aMOJHEHHBIX
pacTBOpaMH CIICIYIOIIHUX AJICKTPOIUTOB: | — IUCTHIUTMPOBAHHON BOAOM; 2 — BoaHbIM pactBopoMNaCl, 3
— BogHbIM pactBopoM MQCly; 4 — Boanbim pactBopom NaOH; 5 — Bogusim pactBopoMHCI . B kaxayro
u3 npodbupok nobasbTe 2—3 KamiM rekcaunanogeppata (III) xamus u moMecTuTh XKENE3HYHO MJIACTHHY
(unu 1BO31B). OOBSACHUTE MPOUCXOJALINE TMPOILECCHl, CPABHUTE WHTEHCHUBHOCTH KOPPO3UHU JKele3a B
pPa3IMYHBIX Cpelax, 3alliIINTEe ypPaBHEHUsS KOPPO3UOHHBIX MpOIleccoB. BbBoabl odopmurte B BHIE
tabmuubl: Kopposuonnast cpena Munukarop koppo3uu skene3a Okpacka pacTBOpa C JKEJIe3HOM
IIJJACTUHOM Y paBHEHUS KOPPO3HOHHBIX IIPOLIECCOB

Omnbit 5 [IpoTekTOpHAA 3a1IUTA CTAJIH

B nBa cTexnsiHHBIX cTakaHuuka Hanente 1o 10 mu paz6asnennoit (~10 %) cepHOil KUCTOTHI U IO 2-
3 kamnu rekcanuanodeppara (I1I) kanus. B oauH cTakaHYMK OMYCTUTE CTAJIbHYIO IIACTUHKY, B IPYTON —
CTAIbHYIO TIUIACTUHKY, COCAMHEHHYI0 METAJUIMYECKUM TIPOBOJHUKOM C IIMHKOBOW IIJITACTUHKOM.
OOBbscHUTE KOPPO3UIO KeJie3a B OJTHOM U3 CTAKAHUMKOB U €€ OTCYTCTBHUE B IPYTOM.

dopMa npeaocTaBJIeHUs pe3yJbTaTa
OtyeT o mpoJieTIaHHOM paboTe, ypaBHEHUE PEAKIIUU B MOJIEKYJISIPHON U MOHHOM (popMax, BBIBOJIBI HA
KaXKIbIN OTIBIT, BBIBOJI 110 BCEM 1abopaTopHOil padbore.

Kpurtepun onenkn 1a00paTOpHOro 3aHATHS:

«5» (OTAMYHO): BBIIOJHEHBI BCE 3aJaHUs J1a00OpaTOpHOIl pabOThl, CTYAEHT YeTKO M 0e3 ommnbokK
OTBETHJI HA BCE KOHTPOJIbHBIE BOIPOCHI.

«4» (X0poIo): BBIIOJHEHBl BCE 3a/laHusl JIaboOpaTOpHOW padoOThl; CTYAEHT OTBETHJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHUSIMHU.

«3» (YIOBIIETBOPUTEIHHO): BBINOJIHEHBI BCE 3aJaHMs JAOOPATOPHOM pabOThI C 3aMEYaHUSIMU;
CTY/IEHT OTBETUJI Ha BCE KOHTPOJIbHBIE BONIPOCHI C 3aMEYaHHUSIMHU.

«2» (He 3a4TeHO0): CTYJEHT HE BBIMOJHWJI WU BBHINOJIHWI HENPAaBWIBLHO 3a/aHus JabOpaTOpHOI
paloThI; CTYJCHT OTBETHJI Ha KOHTPOJBHBIE BOIPOCHI C OMIMOKAMHM WM HE OTBETWJI HAa KOHTPOJbHBIE
BOIIPOCHI.

Tema 2.9 Meraniasl. Hemeranibl. O0uue cnoco0bl mo1y4eHust METAJIOB
JlabopaTopHoe 3ausiTue Nel6. «Mcciaenopanue gusnyecKux 1 XUMHYECKUX CBOMCTB
MeTAJIOB M HeMeTaJLII0B»

ue.]]b: O3HAKOMIJICHHE C HCKOTOPBIMU CBOMCTBaMH METaJIJIOB

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.
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MarepunanbHoe obecrnieyeHue:

[Tomemienue ams mpoBeAeHUs 1aOOPATOPHBIX, MPAKTUUYECKUX Pa0bOT; IJIsl TPYIIIOBBIX U
WHJIMBUIYAJIbHBIX KOHCYJIBTALIMM; 1J1s1 TEKYIIETO KOHTPOJISA U TPOMEKYTOUHOM aTTecTalluu: pabouee
MECTO TperojaBaress, padboure Mecta odydarommuxcs, nocka. Hoyroyk, ASER UN3481 15»; npoekTop
Aser X1273 DLP —1 r.; sxpan nepenocHoit HaroiasHbIi APOLLO-T SMT-1103 —1 mwt.; Mebens
nabopaTopHasi, mKad BEITSHKHOU ¢ Mokol —1 mT.; Ph-metp "Mynstutect UITJI-101c kommiekTom ajis
omnpezaenenus: ph—1 wr.; Ph-merp sxcnepr-ph*—1 mr.;

Becwr nemndepunie AJID-200-1 mt.; Becor —1 mt.; Bucko3zumerp B-36-246 —1 mit.; Buckozumerp
B3-246 1111 wrt.; Hacoc Komosckoro—1 mr.; Tepmomerpst TJI prytasie—10 wt.; Tepmomerp TC-7-m1—
1 mwT.; CTONBI TUTPOBABHBIC C HAZCTaBKaMH —3 1IT.; Tabauna MenaeneeBa — 1 mt.; mikadul
CYUIWIBHBIE; ULl TUTEIBHBIC; MTKa( BBITSHKHON C MOMKOM; CTOJBI JJA0OpaTOPHBIC; HAACTABKH JIJIS
ctoja. PeakTuBHBIN MITaTUB ¢ HAOOPOM PEaKTUBOB (IIE€JI0YH, KUCIOTHI, COJIHN ), UHAUKATOPBI, TPOOUPKH,
MUIETKH, IPOMBIBAJIKA C JUCTHILUIMPOBAHHON BOAOW. PeakTUBBI: HATpUil, TUCTUIUIMPOBAHHAS BOJIA,
denondranent, nopomkooOpazHoe Kene30, CoNsHas KUCI0Ta, pacTBOP Cylbdara Meau, TpaHyJIbl IUHKA,
CepHasi KUCIIOoTa.

OO0opynoBanmne: XUMUYECKHI MMOAHOC, MTOJCTaBKa A7l IPOOUPOK, TPOOUPKU

O6opynoBanue: mMTaTHB ¢ Ipodupkamu, nmunetku. Peaktuser: BaCly, xmopua xeneza(Ill) FeCls,
cynbdart xene3a(ll) FeSOg, kpacHas kpossiHas coib K3[Fe(CN)g], xkenras kpossiras cosb K4[Fe(CN)g],
BaSO4, AgNO3, NaCl, NH,OH, CuSOQOq4,

3aganue:
KonTposbHbIE BONPOCHI
1. 3aKOHYUTH YpaBHEHHS PEAKIMi, HATUCATh UX B MOHHOM BHJIE:
Mg +H3PO,
K,0+H,S0,
Fe+AgNO;
2. Kakumu cioco6amMu MOKHO TTOJTYYHTh HEMETAILITBI?
3. Kakue cBoiicTBa HEMETAUIBI MOTYT IPOSIBISATH B PEAKIIHUSIX ?
4. Kakue peakiiuu npuCyIy HemeTauiam?

Ilopsinok BbINOJIHEHHS padOThI:

1 IIpoBeauTe 1aGOpaTOPHBIE OMBITHI COTJIACHO UHCTPYKLIUY;

2 3anuIIMTEe YpaBHEHUS peaklUui B MOJIEKYJISIPHOM, HIOHHOM U KPaTKOM MOHHOM BHJIE B TETPa/ib;
3 CnuenaiiTe BBIBOJ O MPOJIEIaHHON paboTe

O3HakoMJIeHHE ¢ HEKOTOPBLIMH CBOMCTBAMH METAJLJIOB M MX COeIMHECHHU I

Omnpit 1. [Nopsimumii MarHuii B XMMHUYECKOM JIOkKEUKe OIyCKaloT B CTaKaH ¢ Harperoi cepoil. Uro
Habmoxaere? Hanmumute ypaBHeHHe peakunu. Kakoe cBOHCTBO MeTalIOB MOATBEPKIAAET 3TOT ONBIT?

OneiT 2. B mpoOupKy HaJdWId COJIIHYIO KHCJIOTY M MOMECTHJIM HECKOJIBKO IpaHysl LUHKA. YTo
Habmonaere? Hanmumute ypaBHeHHe peakuuu. Kakoe CBOWCTBO METAIOB MOATBEPKIAET ATOT OMBIT?

OmneiT 3. B npoOupKy MOMECTHIIM CMECh CTPYKEK MarHus M U3MEJIbUY€HHOTO B MOPOIIOK OKCHIA
kpemuus. [Ipobupky Harpenu B uiaMmeHu cnupToBku. Uto Habmonaere? Hanummre ypaBHEHHE peaklny.
Kaxkoe cBOMCTBO METAIIIIOB NOATBEPKIAAET 3TOT OIBIT?

OnbiT 4. K momyyeHHOH coid BO BTOPOM OMbIT€ J00AaBUIM pacTBOp Ieiao4yd HaTpus. Urto
HaOmronaete? Hanummre ypaBHeHWe peakiuu. Kakoe CBOWCTBO COCIWHEHMN METaUIOB dTa PEaKITus
MIOATBEPKIAET?

OmnpiT 5. Ha acOecToByr0 CETKYy MOMECTUIIM CMECh ITUHKA U CEpPbl, BHECIH B HEe TOPSIIUNA MarHuu.
UYro nHabmogaere? Hamumure ypaBHeHUs peakiuu. Kakoe CBOMCTBO HEMETAUIOB MOATBEPKIAET ATOT
OTIBIT?

O3HakoMiIeHHEe 00y4al0IIHXCS ¢ HEKOTOPBIMH CBOMCTBAMHU HEMETAJJIOB  UX COC/INHEHUH.
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OmnpIT 6.B crynke pazorpeM HEOOIbIIOE KOTUYECTBO cephbl. OTpekeM MalleHbKUI KyCOUYEeK HATPHS
Y COCIMHUM HATPUM C CepoH ImyTeM pacTupaHus B cTymnke. Uto Habmonaere. Hanumure ypaBHeHHe
peaKuuy 1 cIeNaiTe COOTBETCTBYIOIME BBIBObI O CBONWCTBE HEMETAJLIOB.

OmnbIT 7. B XUMHUECKYIO J0KEUKY TOMECTUM HEOOJIbIIOE KOJIMYECTBO CEPBI M HAIpEeM B IUNIaMEHU
cnupToBKH. YTO Habronaere? Hanummre ypaBHEHHE peakuy U CeJaiTe BBIBOJ O CBOMCTBAX
HEMETAJIJIOB Ha IPUMEPE CEPHI.

OmnpiT 8. B mpobupky momemniaeM HECKOIBKO IPaMMOB IIEpMaHraHaTa Kaius U 100aBisieM
HeOOoJIbLI0e KOJIMYECTBO COISIHOM KUCIO0Thl. YTo Habmoaaere? HanuimmnTe ypaBHEHMs peakiMH.
[Tonmy4enHslii ra3 nporyckaeM B IpoOupKy ¢ Bogoi. Uro Habmogaere? O0bsicuuTe npouecc Hanumure
YPaBHEHHE PEAKLUH.

OmnpiT 9. Bo3bMeM crinuky u mogoxokéM ee. Uro Habmonaere? Kakue peakiiuu npu 3ToMm
npotekatot? Kakue cBoiicTBa MPOSBIISIIOT HeMeTauibl? Hanumnre ypaBHEHUST pEaKIuu.

®dopma npenocTaBJieHns pe3ybTaTa
OT4er o mpoJIeTaHHO# paboTe, YpaBHCHHE PEAKIIUU B MOJICKYJISIPHON U MOHHOH (popMax, BBIBOJIBI HA
KaXXJIbII OTIBIT, BEIBOJI 11O BCEH JIAOOpaTOpHOU padoTe.

Kputepun oneHkHu J1a00paTOPHOIo 3aHATHS .

«5» (OTIMYHO): BBINOJIHEHBI BCE 33JaHUs JIAOOPAaTOPHOW pabOTHI, CTYJACHT YeTKO M 0e3 ommbok
OTBETHJI Ha BCE KOHTPOJIbHBIE BOIPOCHI.

«4» (XOpoIIo): BBIOJHEHBI BCE 3aJaHHs JIAOOPATOPHOW paboTHI; CTYACHT OTBETWJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSMHU.

«3» (YIOBIIETBOPUTEIBLHO): BBINOJIHEHBI BCE 3aJaHUs JAOOPATOpPHOM pabOThl C 3aMEYaHUSIMU;
CTY/IEHT OTBETUJI Ha BCE KOHTPOJIbHBIE BONIPOCHI C 3aMEYaHHUSIMU.

«2» (He 3a4TE€HO0): CTYJEHT HE BBIIOJHWJI WU BBINOJIHWI HENPAaBWIBHO 3a/aHus JabOpaTOpHOMN
paloThl; CTYJEHT OTBETHJI HAa KOHTPOJIbHBIE BOIIPOCHI C OMIMOKAMHM WJIM HE OTBETUJ HAa KOHTPOJIbHBIE
BOIIPOCHI.

Tema 3.1 XuMu4ecKui aHAJIN3 TEXHUYECKUHA BOIbI

JladoparopHoe 3ansaTne Nel7. «Onpenesnenue o0miei xecTKOCTH BOAbI METOI0M
TUTPOBAHUAM))

Iesab padoThI: yMETh ONpEAEIATh OOLIYI0 M BPEMEHHYIO KECTKOCTb.

Boinosinenue padorsl cnoco6cTBYeT GOPMUPOBAHHUIO:

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

MarepunanbHoe obecrieyeHue:

Ilomemenne pans mpoBelneHHs JAaOOPAaTOPHBIX, MPAKTUYECKUX paboT; A TPYNIOBBIX U
MHIUBUAYAIBHBIX KOHCYJBTAIMM; JUIsl TEKYIIEro KOHTPOJS U IPOMEXKYTOYHOM aTTectanuu: pabodee
MECTO TpenojaaBarelns, paboune mecta odyqaromuxcs, gocka. HoyrOyk, ASER UN3481 15»; npoekTop
Aser X1273 DLP —1 mr.;

O6opynoBaHue: MepHbIE KOJIOBI, BOPOHKH, OOWKM, ¢ukcaHan cepHod KUCIOTBI HySOy,
nuctTuiupoBanHas Boja (a. H2O), mpombiBanka, KapaHaall Mo CTEKIy, KOHHYECKHE KOJObI, MEpHBIE
MUMNETKU TpaJydipOBaHHbIE M HETPaJyMpOBaHHbBIC, KalelbHUIA, CIUPTOBOW pacTBOp (eHoIdTaIenHa,
OropeTka, TEXHOXMMHUYECKHE BEChl C pPa3HOBECKAMHU, CTaKaH XMMHMUYECKUU CTeKIsHHBIA, cyxoi KOH
(enkoe Kaiau), CTEKJISIHHAS N1aJI0UKa.

3ananue:

1. BcnoMHUTB IIpaBUJiIa MO TEXHUKE 0€30MaCHOCTHU MPU MPOBEICHUU J1a00PaTOPHBIX padoT.
2. [TpounTaTh MHCTPYKIIUIO MO MPOBEICHUIO OIBITOB.
3. IIpuroToBUTH HEOOXOAMMYIO XUMHUECKYIO ITOCYAY U 000pyI0OBaHKE /IS IPOBECHHS OIBITOB.
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4. TIpoBecTy OMBITHI.
5. Odopmuts 1abopaTOpHYyIO PadoTy.
6. 3anonHuTE TAOIUILY
7. Cnenaiite BBIBOJ] O IPOBEAEHHOM padboTe
Iopsiaok BbINOIHEHUS PA0OTHI:
1 TIpoBeauTe 1abopaTOpPHBIE OMBITHI COTJIACHO MHCTPYKIIHH;
2 3aMUIIUTe YPAaBHEHUS PEaKIUi B MOJICKYJIIPHOM, HOHHOM U KPaTKOM MOHHOM BUJIE B TETPA/ib;
3 Caemnaiite BBIBOJ O MPOJICTIaHHON paboTe

1. Tonyuwute 3a7aHue y npenoaaBarTess.

2. TlpuroroBbTe CTaHIAPTHBIN (YCTAHOBOYHBII) PACTBOP CEPHON KUCIOTHI U3 (ukcaHaia. /st aToro B
MIPEIBAPUTEIILHO TIIATEIBHO BBIMBITYIO MEpHYIO K0j0y (200 wim 250 M) mepeHecuTe KOJMYECTBEHHO C
MOMOIIPI0 BOPOHKH M Ooiika conepxkuMoe amiynbl ¢ukcananaH,SO, moneiite 1. H,O mo wmerkw,
nepemeniaiite. [loanummTe Ha kKos16e GOpPMyITy U KOHIEHTPALMIO PacTBOpA.

3. B xaxmyro W3 TpexX YUCTBIX KOHMYECKUX KojO oTOepute amukBotry (10 wimm 15 M) mepHOU
MUTIETKOM HCCIeayeMOro pacTBOpa, J00aBbTe AUCTUIUIMPOBAHHON BOABI MpUMEpHO 10 o0bema 100 m,
MIPUJIEHTE 110 HECKOJIBKO Kallellb CIIUPTOBOIO PACTBOPA MHAMKATOpa (eHoa(pTaNernHa.

4. Ecnu B HCcCIeAyeMOM PAacTBOPE HYKHO ONPEAETUTH COEPIKaHUE MIEIO0YH, TO YUCTYIO0 OIOPETKY
3aIlOJIHUTE MIPUTOTOBIICHHBIM CTaHAAPTHBIM pacTBopoM HySO, 10 HyNeBOW OTMETKH M OTTUTPYHTE BCe
QIIMKBOTHI UCCIIEyEMOT0 PacTBOpa MO MCUE3HOBEHUIO MATMHOBOW OKPACKH, OTMETHTE 00BEMbI KUCIIOTHI,
MOLEAIENH Ha TUTPOBAHUE.

5. Ecnu B uccneayeMoM pacTBOpE HYXKHO OMPEIENIUTh COJIEp:KaHue KUCIOThI, TO CHavajaa HYXHO
IIPUTOTOBUTH pabO4YMii TUTPOBAHHBIM pacTBOp IEIOYH. [ 3TOro B IIaCTMAcCOBOW IMOCYJE TOTOBST
pactBop KOH npumepnoii konuenrpauuud. Ha texunueckux Becax orsemuBaroT 0,56 T cyxoro KOH u
pactBopsitoT B crakane B 100 mu 1. HoO npu nepemeninBanuu cTekIssHHON najnouykoil. CauBaroT pacTBOp
B TOJMATUICHOBYIO OaHKy, MOJAMUCHIBAIOT. 3aloiHSIIOT OIOpPEeTKy S3THM pacTBOPOM IMIENOYH H
OTTUTPOBBIBAIOT UM 1O (eHoNPTanenHy 2 aaukBOTHI 1o 10 Mt ctanmapTHOTO pacTBopa KHCI0Thl HySO4.

PaccunThIBatOT HOPMAJILHOCTH PabOYEro pacTBOpa IIENouu 1o hopmye:

Nm = —N:/Vk , 1IN

w
T _ Nk 'Vk '9,|1(KOH) _ Nk 'Vk -56
KO V0, -1000 Vg, -1000

6. Korma paGoumii pacTBOp HIENOYN MPUTOTOBJICH, U KOHIIEHTPAIMS €r0 YCTaHOBJIEHA, BOSBMHUTE
TpH aTMKBOTHI o 10 MII MccaenyeMoro pacTBopa B KOHMUYeckue Koiosbl, pazbasbTe 1.H2O 10 ~100 m,
no6aBpTe 2-3 KaruM pacTBopa (eHondTasenHa W OTTUTPYHTE pacTBOPOM IIEJIOYU JIO MOSIBICHUS
YCTOMYMBOW MaJTMHOBOM OKpacku. OTMETHTE MOLIEIINE HA THTPOBAHUE OOBEMBI.

7. TlponeHTHOE cofepx)aHNe KOMIIOHEHTA pacCUUTalTe 1Mo GpopmyIie:

N p V;;:p ' 911(K—mbt) -
X (%), . = : -100% ;
1000-10
N, -V.>-D ..
X (), = —— 21122 .100% .
’ 1000-10
8. PaccuuTaiiTe NpoLEHT OTHOCUTEIHHON OIIMOKU:
an _Xmeap
Yoomn.owuou = —— - 100% .
Xmeop

®opma npegocTaBeHHs pe3ybTaTa
OTtyeT o mpoJieIaHHOM paboTe, BRIBOBI Ha KK IBIN OIBIT, BEIBOJI 11O BCE JJabopaTopHO padoTe.
Kpurepun onenkn 1a00paTOpHOro 3aHATHS:
«5» (OTIAMYHO): BBINOJHEHBI BCE 3aJaHUs Ja00OpaTOpHOIl pabOThl, CTYAEHT YeTKO U 0e3 Ommnbok
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OTBCTUJI Ha BCC KOHTPOJIbHBIC BOIIPOCHI.

«4» (XOpoIIo): BBIMIOJHEHBI BCE 3aJaHHS JIA0OpAaTOPHOW pPAaOOTHI, CTYACHT OTBETHUJI Ha BCE
KOHTPOJIbHBIC BOIIPOCHI C 3aMCHYAHUSAMMU.

«3» (yIOBIIETBOPUTEIHHO): BBIIIOJHEHBI BCE 3a/aHUsl JIAOOPATOPHOW pabOThl C 3aMEYaHUSIMU;
CTYACHT OTBCTHUJI HAa BCC KOHTPOJIbHBIC BOIIPOCHI C 3aMCHYAHUAMMU.

«2» (HE 3a4TEHO): CTYJCHT HE BBIIOJHII HIJIM BBIIOJIHHUII HEMPABWILHO 33aJaHHs J1abOpaTOpHOM
pa6OTBI; CTYACHT OTBCTHUJI HAa KOHTPOJIBHBIC BOIIPOCHI C OIJ_II/I6KaMI/I HUJIK HC OTBCTHUJI HAa KOHTPOJIbHBIC
BOTIPOCHI.

Tema 3.2 XumMuuyeckuid aHaJIU3 BO3AyXa

Jla6opartopnoe 3ausitue Nel8. «Onpenesienne coxep:kaHus yriIeKUCJI0r0 ra3a B BoO3ayxe noMeeHus
IKCIPece - METOI0M.

Lesanb padoThl: 3HATH PU3MUECKUE U XUMHUYECKHE CBOWCTBA YIJIEKUCIIOTO Ta3a, YMETh ONPEACISTh
CoJIep>KaHue YIIIEKHCIIOTO ra3a B BO3yXe ayJUTOPHUH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

MarepunanbHoe obecrieyeHue:

[Tomemienne Ay mpoBeneHUs JTaOOPATOPHBIX, MPAKTUYECKHMX paboOT; UIs TPYIIOBBIX U
WH/IMBUYAIBHBIX KOHCYJIbTAMK; IUISl TEKYHIETO KOHTPOJS W TPOMEXKYTOYHOW arTectanuu: pabouee
MECTO TpernojaBarels, padboune mecta oOydaromuxcs, nocka. Hoyroyk, ASER UN3481 15»; npoekrop
Aser X1273 DLP —1 mr.;

O6opynoBaHue: UHIMKATOpHbIE TPYOKM s ONpeAeNieHUs  YIJIeKUCIOro rasza, MeEMHIOK
MOJIMATUIICHOBBIN 00BeMOM 3-5 J1, HacOC-MPOOOOTOOPHUK, TEPMOMETP, CEKYHIOMEDP

3ananue:
. BcmoMHUTB npaBwiia 1Mo TeXHUKE Oe30MaCHOCTH MPH MPOBEICHUH JTa00paTOPHBIX PadOT.
. [IpoynTaTh MHCTPYKIHIO 11O MPOBEACHUIO OMBITOB.
. IIpUroTOBUTH HEOOXOIMMYIO XUMHUYECKYIO MTOCYAY B 000pyIOBaHHE /ISl TIPOBEICHHS OTIBITOB.
. [IpoBecTH OMBITHI.
. Opopmuts mabopaTopHyto padboTy.
. 3anonHuTe TAbIUILY
. Cnienaiite BbIBOJI O IPOBENEHHON paboTe
IMopsinok BbINOJIHEHUS PadOTHI:
1 IIpoBenuTe 1abOpaTOPHBIE ONBITHI COTTIACHO MHCTPYKIUY;
2 3amuIIMTe YpaBHEHHS peakluii B MOJIEKYJISIPHOM, HIOHHOM U KPaTKOM MOHHOM BHJIE B TETPa/ib;
3 Cnenaiite BBIBOJI O MPOJIETAHHOM paboTe

NN R W

[lepen HauasoM pabOTHl BHUMATENBHO IPOYUTANTE HHCTPYKIUIO IO IPUMEHEHHUIO HHIUKATOPHBIX
TpyOOK M Hacoca.

1. BekpotiTe naankaropayto Tpyoky Ha CO; ¢ 000MX KOHIIOB, HCITONTB3YSI OTBEPCTHE B TOJIOBKE HACOCA.
OOparuTe BHUMaHUE Ha MIEPBOHAYATIBLHBIN 1IBET HAMIOJIHUTEIS HHIUKATOPHBIX TPYOOK.
2. [loacoennHNUTEe UHAUKATOPHYIO TPYOKY CO CTOPOHBI BBIXOJIa BO3AYyXa K HAcOCYy.
3. IlpokauaiiTe yepe3 MHIUKATOPHYIO TPYOKY BO3yX IMOMEIIeHUs (YIMIIbI, TapKa) B KOJHMYECTBE,
YKa3aHHOM B MHCTPYKIMU 1O IPUMEHEHHUIO HHIANKATOPHOU TpyOKH, crienaB TpedyeMoe KOJTUIEeCTBO
Ka4yaHUU HaCOCOM.
4.01™MeThTe U3MEHEHUE OKPACKU HATIOJHUTEIS U AJTUHY IPOPEarupoBaBILEro CTOJI0MKA HATIOJTHUTENS
nocje MpoKaynBaHus. PacmonokuTe HHANKATOPHYIO TPYOKY pSZIOM CO IIKaJoN, H300paKeHHOM Ha
STHKETKE, ¥ ONPEICIINTE BEIMINHY KOHIICHTPAIMH YIIeKHCiIoro rasa (Cz) B MI/M® 110 IPaHHIE CTONONKA,
M3MEHUBIIETO OKPACKY.
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5. TIpu HEOOGXOXMMOCTH TepecunTaiiTe Konuentpamiio CO; i3 Mr/m° B 0GbeMEbIe % 110 (opMyIie:
_C, X107 x22,4

| M

rae: Cq1- KOHIICHTpaIus ra3a B 00beMHBIX %0;

C7 - KOHIIEHTpAIMA Ta3a B MI/M ;

M- monspHas Macca yriekucioro raza (M=44).

DKcnpecc-ananus 6plObIXaemMozo 6030yXa HA COOEPIHCAHUe Y2IeKUCN020 2a3a

C

Onwvim 1. BoinoJiHeHUE JAHHOTO YKCIIEPUMEHTA CBSA3aHHbIE C 0TOOPOM NMPOOBI BHIABIXa€MOI0
BO3/yXa.

1. IIpuroroBbTe U pacnpaBbTe MOJU ITUICHOBBIN MAKET U3 KOMIUIEKTA.
OcmotpuTe naker. [1akeT 10KeH OBITh YUCTBIM U CYXUM.
— ‘ 2. Cnenaiite BbIIOX B IIAKET, HAIIOJIHSASA €r0 BBIIBIXaEMbIM BO31yXOM.

Pyt N\ 4 3. 3arepMeTU3UpYITE MAKET, 3a%KaB €ro rOPJIOBUHY PYKOHL.
4. Bo3pMuTe 3apaHee NpUTOTOBICHHYIO HHIMKATOPHYIO TPYOKY € HACOCOM,
KaK MMoKa3aHo B 1. 1-2 1-if yactu naHHo#i paboThl. [IpHOTKpOITE MakeT u
OBICTPO NOMECTHUTE Ty HHAUKATOPHYIO TPYOKY BMECTE C UaCThIO HAcoCa,
IIOCJIE YEro MakeT CHOBA 3arepMETU3UPYITE, 3a)KUMasi pyKOH, Kak TOKa3aHo
Ha PUCYHKE.

5. IlpokauaiiTe HEOOXOAUMBIN IO HHCTPYKLIUHU 00BEM BO3IyXa.
6. 3aHecuTe MOTy4YEeHHBIE PE3yJIbTaThl B TAOJIUILy IO cleayroulel popme:

Mecro anannsa Bo3ayxa VYcenoBus aHanuza Konuentpanusa CO;
Temnepatypa, |[ATmochepHoe Mr/m° % 00.
°C JaBJICHUE, MM PT. CT.

VYauna

[Tapk

Aynuropus

Basixaemslii BO31yX

Onoim 2. Onpenesienne 3arpsAi3HeHUs] BO31yXa BHIXJIONHBIMM I'a3aMu aBTOMOOMJIS
Beimonzsercs ¢ nomomsio Mmogudukamuii «[luenka-VYy, «Tuenka-yY/xumy».
1. [IpurotoBbTE U pacrpaBbTe MOJIUITUICHOBBIN MemOK. OCMOTpHUTE ero. MelIoK T0JKEeH ObITh YUCTHIM,
CYXHUM H LIEJBIM.
2. HagenbTe Menok Ha 3-5 ¢ Ha BBIXJIONHYIO TPYOY TJTyLIUTEIN aBTOMAILIMHBI ¢ paboTaromuM
JBUTaTEJIEM, KaK IIOKa3aHO Ha PUCYHKE, U HA MTOJIHUTE MEIIOK BBIXJIONHBIMH ra3aMHu.
3. 'epMeTHYHO 325)KMHUTE PYKOM TOPJIIOBUHY MEIIKA.
DKcIpecc-aHalnu3 BBIXJIONHBIX Ta30B BBIOIHSIOT, ocieaoBarenbHo onpeenss B HUX CO2 u NO; ¢
MTOMOUIBIO0 UHAUKATOPHBIX TPYOOK.
4. Bekpoiite nnaukatopuyto Tpyoky Ha CO, ninu NO; ¢ 060uX KOHIIOB, HCIIOJIB3YsI OTBEPCTHE B TOJIOBKE
Hacoca. OOpaTuTe BHUMaHKE Ha TIEPBOHAYATILHBIN [[BET HAIOJHUTENS UHANKATOPHBIX TPYOOK.
5. IlogcoennuuTe MHAMKATOPHYIO TPYOKY CO CTOPOHBI BBIXOJIa BO3/lyXa K HAcOCY.
6. IlpuoTkpoiiTe makeT U OBICTPO TIOMECTUTE Ty/Ia HHANKATOPHYIO TPYOKY BMECTE C 4acThIO Hacoca,
IIOCJIE YEro MaKeT CHOBA 3arepMETU3UPYNUTE, 3aKUMasi pyKOU.
7. TlpoxauvaiiTe yepe3 HHIUKATOPHYIO TPYOKY HEOOXOIUMBIN M0 MHCTPYKIIMU 00BEM BO3/1yXa,
crenas TpedyeMoe KOJIMYEeCTBO KayaHUi HACOCOM.
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8. O TMeThTe U3MEHEHUE OKPACKU HATOJIHUTEINS U ITHHY
MIPOpPEearupoBaBILEro CTOIO0MKA HATIOJHUTENS MOCIE TPOKAUYNBaHUS.
Saari _ Pacnonoxure JMHJIKATOPHYIO TpYOKY psIOM CO LIKAJIOH,

pykoR N\ | A M300paKEHHON Ha 3TUKETKE, U ONPEICITUTE B%J'II/I‘II/IHy
KOHIIEHTpaIuK yriiekucioro rasza (C,) B Mr/M™ 1o TpaHuIie
CTONIOMKA, U3MEHHBILIETO OKPACKY.

0. [Tpu HEoOxomumMocTH nepecunTaiite konuentpanuto CO; umm
NO; 13 Mr/m° B 06beMHBIE % 110 bopmye:

rae: C1- KOHIIEHTpanus ra3a B 00beMHBIX %0;

Cs- KOHIICHTPAIIUS Ta3a B MI/M ;

M- monsipHas macca CO; unu NO2 (M=44 nnu 46 cCOOTBETCTBEHHO).
10. 3aHecuTe MOTyYEeHHBIE PE3YJIBTAThl B TAOJIHILY IO ClIeyromiei dhopme:

Tabmuma 1.1
3arpsi3HHUTENb | YCIIOBHS aHAln3a Konrnenrpanus rasa
Temmnepartypa, °C ATMOCdepHOe aBIcHHE, mr/m® % 00.
MM pT. CT.
CO;
NO,

®opma npegocTaBJieHHs pe3yabTaTa

Otuer o mpojenanHoi paboTe, BIBOABI HA KAX/IBIH OIBIT, BEIBOJI IO Beel 1abopaTopHOil paboTe.

Kpurtepuu oneHku J1abopaTopHOro 3aHATHS:

«5» (OTAMYHO): BBIMIOJHEHBI BCE 3aJaHUs Jab0OpaToOpHOil pabOThI, CTYACHT 4eTKOo U 0e3 omubok
OTBETHJI Ha BCE KOHTPOJIBHBIE BOTIPOCHI.

«4» (XOpoIo): BBIIOJHEHBI BCE 3aJaHMs JIAOOPATOPHOM pabOThl; CTYJEHT OTBETHJ Ha BCe
KOHTPOJIbHBIE BOIIPOCHI C 3aMEUYaHUSMHU.

«3» (yIOBIIETBOPUTEIHHO): BBITIOJHEHBI BCE 3a/JaHUs JTAOOpaTOPHOW paboOTHl C 3aMEYaHUSIMU;
CTY/IEHT OTBETUJI Ha BCE KOHTPOJIbHBIE BONIPOCHI C 3aMEYaHHUSIMHU.

«2» (He 3a4TE€HO0): CTYJEHT HE BBINOJHWJ WU BBIIOJHWI HEMPaBWIBHO 33JaHUs JTaOOpaTOpHOM
paloThI; CTYJEHT OTBETHJI Ha KOHTPOJIbHBIE BOIIPOCHI C OIIMOKaMM WJIM HE OTBETHJI Ha KOHTPOJbHBIE
BOTIPOCHI.
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