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1 BBEJAEHUE

BaxHylo yacTh TeOpeTH4ecKoil U mpodecCHOHAIBHOW MPAaKTUYECKOH MOJATOTOBKHU O0YYarOIINXCs
COCTABJIAIOT MPAKTUYECKUE U Ja0OpaTOPHbIE 3aHATUS.

CoctaB M conepkaHHe MPAKTUYECKHX M Ja0OpaTOPHBIX 3aHATUH HAlpaBleHbl HA PEaTH3alHIo
denepanbHOr0 rocyapCTBEHHOIO0 00pa30BaTENbHOIO CTaHAApPTa cpelHero oOmero oOpa3oBaHUs C
Y4ETOM I0JTy4aeMOM CIELHAIbHOCTH.

Benymell  aunakTH4eckodl — LeIbl0  NPAKTUYECKUX  3aHATUH  sABiseTcss  (OpPMHPOBAHUE
npoeCCUOHATBHBIX MPAKTUYECKUX YMEHUH (YMEHHIA BBIOJIHATH OINpEesICHHbIE JCHCTBUS, ONEpaluy,
HEOO0XO/AUMBIE B IOCIEYIOUIEM B NPO(GECCHOHATBHON [EATENbHOCTH) WM Y4eOHBIX HPAKTUYECKHUX
YMEHUI XUMHUH), HEOOXOJMMBIX B IOCIEAYIOUICH yueOHOM NesITeTbHOCTH.

Benymeli aunakTudeckoil 1Lenbio JJAOOPAaTOPHBIX 3aHATUH  SBJIAETCS  SKCIEPUMEHTAIbHOE
IIOATBEPK/ICHUE U NIPOBEPKA CYIIECTBEHHBIX TEOPETUUECKUX MOJIOKEHUM (3aKOHOB, 3aBUCUMOCTEM).

B cootBercTBUM ¢ paboueli mporpamMmoi Y4eOHOW ITUCHUILIUHBI «XHUMHS» IPEAYCMOTPEHO
IIPOBEJICHUE MPAKTUYECKUX U JTa0OPATOPHBIX 3aHATHI.

BeinonHenue npakTuueckux U J1abOpaTOpHBIX paboT obecneunBaeT JOCTHKEHHE O00y4YaroIUMUCs
CIIEYIOIUX Pe3yabTATOB:

I1P61. chopMUpOBaHHOCTH MPEACTABICHUN: O XMMHUYECKOH COCTaBIISIOIIEH €CTECTBEHHOHAYyYHOU
KapTHHBI MUPA, POJIH XUMHUU B TIO3HAHUH SIBJICHUN MPUPOBI, B (OPMUPOBAHUH MBIIUICHHUS U KYJIbTYPHI
JUYHOCTH, €€ (DYHKIHMOHAIBHOW I'PaMOTHOCTH, HEOOXOJUMOHM /JIs PEUIeHUs NPAKTHYECKUX 3ajad M
9KOJIOTMYECKH 00OCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHON Cpele;

[1P62. BnageHne cucTeMoil XUMUYECKUX 3HAHUH, KOTOpasi BKIIIOUAET: OCHOBOIIOJIArAl0IUE TOHATUS
(XMMHUYECKHUIl 2JIEMEHT, aToM, 3JICKTPOHHAsE 000J0YKa aToMa, S-, P-, d-3JICKTPOHHBIE OPOMTAIN aTOMOB,
HOH, MOJIEKYJIa, BAJIECHTHOCTD, 3JIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas CBA3b, MOJIb,
MOJISIpHAsl Macca, MOJIIPHBIA 00bEM, YIIIEPOIHBIA CKeJleT, GyHKIMOHATIbHAS TPYIINa, paJAUKall, H30Mepus,
U30MEPBI, TOMOJIOTUYECKUN Psifl, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPO- U a30TCOAEPKALUE COCIUHEHUS,
OMOJIOTMYECKH aKTUBHBIE BEIleCcTBa (YIiIeBObl, JKUPHI, OCJIKH), MOHOMEp, TOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COEAVHEHMsI, KPUCTAIUIMYECKAs PEIIETKA, TUIBl XHUMHWYECKHX Ppeakluu
(OKMCIUTEIbHO-BOCCTAHOBUTENBHBIE, 3K30- U JHAOTEPMUYECKUE, PEaKLIMd MOHHOTO OOMEHa), pacTBOD,
ANIEKTPOJIUTBI, HEAIEKTPOJUTHI, DJIEKTPOJUTHYECKAs JUCCOLMALMUSA, OKHCIUTENb, BOCCTAHOBUTEID,
CKOPOCTb XMMMUYECKON pEeaKIi, XUMUYECKOE PABHOBECUE), TEOPHUHM U 3aKOHBI (TEOPHS XMMHUYECKOTO
CTpOEHMsI OpraHuueckux BemecTB A.M. DbytiepoBa, Teopuss 3JIEKTPOIUTHYECKON IUCCOLUALINM,
nepuoanueckuii 3ako J.M. MenneneeBa, 3aKkoH COXpaHEHUS MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN
A3BIK  XMMHUH, (DAKTOJOTMUECKHE CBEACHUS O CBOMCTBax, cocCTaBe, MOJIYYeHHH M O€30MacHOM
WCIOJIb30BAaHUN BaXHEMIINX HEOPraHUYECKHMX M OPraHMYECKHUX BEIIECTB B OBITY M INpPaKTUYECKOU
JESTEIbHOCTH YEJIOBEKA;

I1PG3. chopMHUpOBaHHOCTH YMEHUI BBIABIATH XapaKTEPHbIE MPU3HAKK U B3aMMOCBSA3b M3yYEHHBIX
MOHATHM, TPUMEHATH COOTBETCTBYIOIINE MOHATUS IIPU OMMCAHUU CTPOEHHUS U CBOMCTB HEOPraHMYECKHX
Y OPraHMYECKUX BEIIECTB U UX MPEBPALLEHUI; BBISBIATH B3aUMOCBS3b XUMUYECKUX 3HAHUM C MOHITUSIMU
U TIPEJCTABICHUAMHU JPYTUX €CTECTBEHHOHAYYHBIX IIPEAMETOB;

[1P64. chopMuUpOBaHHOCTH YMEHHUW WCIOJb30BaTh HAWUMEHOBAHHUS XWMHUUYECKHX COCIMHECHUN
MEXIYHapOAHOIO COI03a TEOPETUYECKON M NMPUKIAJHOW XMMHUU U TPUBUAJIbHBIE HA3BaHMs BaXKHEHUIINX
BEUIECTB (ITHJIEH, alleTWJICH, TIUIEepUH, (peHomd, hopManbAeru, YKCyCHas KUCIO0Ta, INIMIKH, YrapHbIA
ra3, yrjaeKucibli ras3, aMMHakK, raiieHas H3BECTb, HEralleHas HW3BECTb, NUTbEBas CoJa U JAPYTHUX),
COCTaBJIATh (POPMYJIBI HEOPTraHUYECKUX U OPraHUYECKUX BEIIECTB, YPAaBHEHMS] XUMUYECKUX pPEaKIIHi,
OOBSICHATH UX CMBICT; TIOJTBEPKJIATh XapaKTePHbIE XUMUYECKHUE CBOWCTBA BEIIECTB COOTBETCTBYIOIIUMHU
AKCIIEPUMEHTAMU U 3aMUCSMU YpaBHEHUI XUMUYECKUX PEeaKIHii;

ITP65. chopMHpPOBAaHHOCTh YMEHUH yCTaHABIMBATH MPUHAJIEKHOCTh U3YUYEHHBIX HEOPraHMYECKUX
U OpPraHWYECKUX BEILIECTB K OINpeAENEHHBbIM KjlaccaM U TpyIIaM COEIWHEHUH, XapaKTepu30BaTh HX
COCTaB W BaXHEHIINE CBOICTBA; ONpPENEIATh BUABl XMUMHMUECKHUX CBsi3eH (KOBAJIEHTHAs, WOHHAs,
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METAJUINYECKas, BOJOPOIHASA), THUIBl KPUCTAJUIMYECKHX PEIIETOK BEIIECTB; KJACCH(PHUIIMPOBATH
XMUMUYECKHE PEAKLIUU

[1P66. BiameHHe OCHOBHBIMH METOJAMH HAyYHOTO TO3HAHUS BEIIECTB M XMMHUYECKHX SIBICHUN
(HaburoieHMe, U3MEepEeHHe, SKCIIEPUMEHT, MOJIEIMPOBAHNE);

I1P67. copMHPOBAaHHOCT, YMEHHUH MPOBOAMUTH PACUYETHl IO XUMHYECKUM GopMylnaM U
YPaBHEHMSIM XMMMYECKMX pEakUuil ¢ HUCIOIb30BaHUEM (U3NYECKUX BEJIUYMH, XapaKTEPU3YHOIIHUX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MAacChl, 00beMa (HOpMalbHBIC YCIIOBHUS) Ta30B, KOJUYECTBA
BEIIECTBA; HCIOJIb30BaTh CHUCTEMHbIE XMMUYECKHME 3HAHMUSA JJIs HPUHATHS PELICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMM U UX IPUMEHEHHUEM;

[IP68  chopmupoBaHHOCTH yMEHHH IUIAHUPOBATh M BBHINOJHATh XHUMHYECKUH HSKCIICPUMEHT
(npeBpallieHUs] OPraHMYECKUX BEIIECTB IIPU HAaIpEBAaHUU, MOJYyYEHHE STUJIEHA U U3YUYEHUE €r0 CBOWCTB,
KayeCTBEHHbIE PEAKIMHM Ha aJbJErMJbl, KpaxMmall, YKCYCHYIO KHUCIOTYy; JAEHaTypauus OelKOB IpHu
HarpeBaHWH, LBETHHIC PEAKIMUU OCJIKOB; MPOBOAWUTH PEAKIMM HOHHOTO OOMEHa, OIpEeNeNiTh Cpery
BOJIHBIX PacTBOPOB, Ka4eCTBEHHbIE PEAKIMU HA Cynb(ar-, KapOOHAT- U XJIOPUI-AHUOHBI, HA KAaTHOH
aMMOHHUS; pelliaTh IKCIIEpUMEHTaIbHbIE 3a1aun 110 TeMaM "Mertamibl" u "Hemerannel") B cOOTBETCTBUHU €
IIpaBUJIAMU TEXHUKU OE30IIaCHOCTH MPH OOpallleHUH C BELIECTBaMHU M J1aOOpaTOPHBIM 00OPYIOBaHUEM;
IIPEJICTABIIATh PE3YJIbTAaThl XUMUYECKOT0 SKCIIEPUMEHTA B (JOpME 3alKMCH YPAaBHEHUN COOTBETCTBYIOLIMX
peakuuii 1 GopMyIupOBaTh BHIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

I1P69. chopMUpPOBAaHHOCTD YMEHHS aHATM3UPOBATh XUMHUYECKYI0 WH(POPMAIHNIO, TTOIY4aeMYIO H3
pa3HbIX HCTOYHHUKOB (Cpe/iCTB MaccoBOM MH(OpMaLuy, ceTb HTepHET u Apyrue);

I1P610. chopMUpOBaHHOCTh YMEHHH COONIONATh TpPaBHIIA HKOJOTHUYECKH IIeJIeco00pa3zHOro
NOBEJCHUS B OBITY M TPYJOBOH JESATEIBHOCTH B LIENAX COXPAHEHHsI CBOETO 3/10pPOBbSl U OKPY)KAIOLICH
IIPUPOJHOM CpeJibl; YUUTHIBATh OMACHOCTh BO3JIEHCTBUS HA )KMBBIE OPraHU3Mbl OIIPEJICTICHHBIX BEIIECTB,
MIOHHMMAs CMBICH IT0Ka3aTelis NpeebHON JOIMYCTUMON KOHLEHTPALUH;

ITP611. mnst oOydarommxcsi ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI: C(OPMHPOBAHHOCTH
YMEHHUS NPUMEHSTh 3HaHHUA 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMs BELIECTB M XUMHUYECKUX
SIBIICHHI,

I1P612. nnist crnenbiX U CIa0OBUIAIMX OOyUYarOMIMXCS: CPOPMUPOBAHHOCTh YMEHHUS HCIOIb30BAThH
penbedHo ToueuHyto cuctemy obo3HaueHuit JI. bpaitns mist 3anucu XuMudeckux Gopmyit;

MP1. camocrosTenbHO (GOPMYIHPOBAaTh M aKTyaIM3UpOBaTh NpodieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MP2. ycTaHaBiIMBaTh CyIIECTBEHHBIN NMPU3HAK MM OCHOBAHMS Uil CPAaBHEHMs, KJIacCU(DUKALUHN U
0000IICHHS;

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

MP4. BbISBISATH 3aKOHOMEPHOCTH U IIPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSIX;

MPS5. BHOCUTH KOPpPEKTHBBI B JESITEIBHOCTb, OLIEHHMBAaTh COOTBETCTBHE PE3YyJIbTATOB LEISAM,
OLIEHHUBATh PUCKU MOCIEICTBUMN AESITEIbHOCTH;

MP6. pa3BuBaTh KpeaTUBHOE MBIIIJICHUE IPU PELICHNH )KU3HEHHBIX MTPOOIIEM;

MP7. BnameTe HaBBIKAMHU YYEOHO-MCCIEAOBATEIIBCKON W TMPOEKTHON IEATETHHOCTH, HaBBIKAMHU
pasperieHus npoodiem;

MPS8. crocoGHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TMOUCKY METOJIOB PELICHHS MPAKTUYECKUX
3a]1a4, IPUMEHEHHIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

MPO. oBnaaeHue BUIAMU AESATEIBHOCTA MO TMOJYYEHHWIO HOBOTO 3HAHUA, €r0 HHTEPHpETaIUU,
npeoOpa3oBaHUIO U MPUMEHEHHIO B DPA3IUYHBIX y4YeOHBIX CHUTyallMsX, B TOM YHCJE TPU CO3JaHUH
y4eOHBIX U COIIUAIBHBIX TPOEKTOB;

MP10. ¢opmupoBaHHe HAayyHOrO THUMA MBIIUICHUS, BJIAJCHUE HAYYHOM TEPMUHOJOTHEMH,
KJIFOUEBBIMH MOHATUSMHU U METO/IaMU;

MP12. BBISIBIATH IPUUUHHO-CIIEACTBEHHBIE CBSI3U U aKTyaJIM3UpOBATh 33]a4y, BbIABUTaTh TUIIOTE3Y
€€ pelIeHUs, HaXOJUTh apryMEHTHI JJisl J0Ka3aTelbCTBa CBOMX YTBEPXKACHUMN, 3ajaBaTh MapaMeTphbl U
KPUTEPUHN PELLEHUS;



MP13. ananu3upoBaTh NOJYyYEHHBIE B XO/I€ PELICHUS 3a/1a4M PE3YJIbTaThl, KpUTUUECKU OLIEHUBATh
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

MP16. ocymecTBIsSTh IENICHANPABICHHBIA IMMOMCK IEpEeHOCa CPEICTB M CHOCOOOB ICWCTBUS B
IpoeCCUOHATILHYIO CPEAY;

MP21. BnageTp HaBBIKAMU T[OJyYeHHs HWHPOPMALMM M3 HCTOYHHUKOB pa3HBIX THIIOB,
CaMOCTOSITEJIBHO OCYIIECTBIIATh IOMCK, aHaJIW3, CHUCTEMAaTH3allMi0 M HHTEepIpeTanuio HHpopManuu
Pa3NUYHBIX BUAOB U (POPM NPEICTABICHUS;

MP22. co3naBaTh TEKCThl B pa3IMYHbIX (hOpMaTaX ¢ y4ETOM HazHA4yeHUs MH(OpManuM U LeIeBOr
ayJAUTOPHUH, BEIOUPAst ONTUMAIBHYIO (POpMY MpeCTaBIeHHs U BU3YyaTU3alliH;

MP23. oueHuBaTh JAOCTOBEPHOCTb, JETUTUMHOCTh MH(OpPMAIMM, €€ COOTBETCTBHE INPABOBBIM U
MOPaJIbHO-ITUYECKUM HOPMaM;

MP26. ocymiecTBISITh KOMMYHHKAIIMK BO BCeX chepax KU3HU;

MP28. BinaieTs pa3InyHbIMU CLIOCOOAMU OOIIECHUS ¥ B3aUMOICHCTBUS;

MP30. pa3BepHYTO M JIOTMYHO H3JIaraTb CBOI0 TOYKY 3PEHMSI C HCIOJb30BAHUEM S3BIKOBBIX
CPEICTB;

MP33. npuHMMAaTh LE€IM COBMECTHOM JAEATEIBbHOCTH, OpPraHU30BBIBATH M KOOPAMHUPOBATH
JNEUCTBHS IO €€ JOCTHMIKEHHUIO: COCTABJIATH IUIAH JACUCTBUM, PACHpPENEiATh PO C YYETOM MHEHUU
YYaCTHHUKOB O0OCYX/JIaTh pe3yJIbTaTbl COBMECTHOU PabOTHI

MP38. camMOCTOSITETbHO OCYHIECTBIIATH IO3HABATENIbHYIO JIE€ATEIbHOCTD, BBIABIATH MPOOJIEMBI,
CTaBUTh U (POpPMYyJIUpPOBaTH COOCTBEHHBbIE 3aJaud B 0Opa30BaTEIbHOM JESITEIbHOCTH M JKU3HEHHBIX
CUTYaLUsIX;

MP39. caMOCTOSTENLHO COCTABIATh IUIAH PELICHUs MPOOIEMBbl C YYETOM HUMEIOIINUXCS PECypCoB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEIIOYTCHUH;

MP45. naBaTh OLICHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

MP46. BnageTh HaBbIKAMH II03HABATENILHON peduIeKCHU KaK OCO3HAHMS COBEpPLIAEMBIX NEHCTBUIN U
MBICIUTENIBHBIX MTPOLIECCOB, UX PE3YNIbTATOB U OCHOBAHMIA;

JIP2. oco3HaHME CBOMX KOHCTUTYLMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)XKEHHE 3aKOHA U
IIPaBOIIOPSIIIKA;

JIP3. npuHATHE TPaJUIMOHHBIX HALMOHAIBHBIX, OOIIEYETOBEYECKMX TI'yMaHUCTUYECKUX MU
J€MOKPAaTUYECKUX LIEHHOCTEH;

JIP5. TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B MHTEpecax TIpa’kAaHCKOTro OOIIecTBa,
y4acTBOBaTh B CaMOYINpaBIeHMM B 0OLIE00pa30BaTE€IbHOW OpraHM3allMM W JIETCKO-FOHOIIECKHUX
OpraHM3alMsIX;

JIP9. 1IeHHOCTHOE OTHOILIEHUE K TIOCYJapCTBEHHBIM CHMBOJAM, MCTOPUYECKOMY U MPUPOJHOMY
HaCJIEIUIO, NMaMATHUKAM, TpaauuusaM HaponoB Poccum, poctmxkeHusMm Poccunm B Hayke, MCKYCCTBE,
CIOPTE, TEXHOJIOTHUSIX U TPYE;

JIP12. chopMHpOBaHHOCTb HPAaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO TIOBECHHUS;

JIP13. criocoGHOCTh OLIEHHWBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIIECHUs, OPUEHTUPYSCh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

JIP16. scTeTnyeckoe OTHOIIEHHWE K MUPY, BKJIOYas ACTETUKY ObITa, HAYYHOIO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/Aa U OOIIECTBEHHBIX OTHOIICHUH;

JIP17. cnocoOHOCTHh BOCIPUHUMATD Pa3IMYHbIE BUJIbI HCKYCCTBA, TPAAUIIMHU U TBOPUYECTBO CBOETO U
IPYTHUX HapOJO0B, OLUIYIIaTh SMOLMOHAIBHOE BO3JEMCTBHE NCKYCCTBA;

JIP18. yOexaeHHOCTh B 3HAYUMOCTH JUIS JIMYHOCTH M OOIECTBA OTEYECTBEHHOTO M MHUPOBOIO
HCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAJIULUI U HAPOJHOTO TBOPUECTBA;

JIP19. roToBHOCTH K CAMOBBIPAXEHUIO B pPa3HBIX BHJAX HCKYCCTBAa, CTPEMJICHHE HPOSBIATH
KauecTBa TBOPUYECKON JIMUHOCTH;

JIP20. chopMUpOBaHHOCTH 3I0POBOTO M O€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIIICHHUSI
K CBOEMY 3/10POBBIO;



JIP22. akTUBHOE HETIPUATHE BPEIHBIX MPUBBIYECK U HHBIX (POpPM MpUUIHHEHUS Bpeaa Pu3ndecKoMy U
MICUXUYECKOMY 3/I0POBBIO;

JIP23. TOTOBHOCTB K TPY.ly, OCO3HaHHE [IEHHOCTH MacTePCTBa, TPYIOIIO0HE;

JIP24. roTOBHOCTb K AKTUBHOM JEATEIbHOCTH TEXHOJOTMYECKOW M COLMAIBHON HaIPaBJIECHHOCTH,
CIOCOOHOCTH HHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSTENILHO BBIMIOJIHATH TAKYIO I€ATEIHHOCTS;

JIP25. uHTEepec K paznmnyHbiM chepaM mpodhecCHOHATBHON IeATEIbHOCTH, YMEHHE COBEpPINATh
OCO3HAHHBIN BEIOOpP Oynyiel mpodeccuu 1 pean30BbIBATH COOCTBEHHBIC KIU3HEHHBIC TUTAHBI;

JIP26. TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPa30BaHUIO HAa MPOTSHKCHUHM BCEH
KU3HH;

JIP28. nnaHnupoBaHUE U OCYLIECTBICHUE IEUCTBUIM B OKPY’KAIOUIEH Cpelie Ha OCHOBE 3HAHUS LEIei
YCTOMUYMBOTO pPa3BUTHUS YEIOBEUECTBA;

JIP29. akTuBHOE HENPUATUE NEHCTBUM, TPUHOCAILIUX BPE/l OKPYKAIOIICH Cpee;

JIP32. chopMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIECTBEHHOM NMPAaKTHKH, OCHOBAHHOTO Ha JHAJIOTe KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJUKYJIHTYPHOM MHDE;

JIP34. oco3HaHHMe LIEHHOCTU HAYYHOU AESITEIbHOCTHU, TOTOBHOCTH OCYIIECTBISATH MPOEKTHYIO U
HCCIIEA0BATENIbCKYIO ACSITEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

ConepxaHne MPaKTUYECKUX U JIJAOOPaTOPHBIX 3aHSATHI OPUEHTHPOBAHO HA TIOATOTOBKY O0yJarOIUXCS K
OCBOEHHUIO MPOGECCHOHATEHOIO MOAYJIS IPOTPaMMbI (POPMUPOBAHUIO 00U4UX KOMHEM eHUUIL:
OK 01 Bpi6upath criocoOb! perieHus 3a1a9 npodeccHoHaTbHON eI TeTbHOCTH MPUMEHUTETBHO K Pa3IMIHBIM
KOHTEKCTaM
OK 02 Hcrnonb3oBaTh COBpPEMEHHBIE CpEACTBA IIOWCKA, aHAIM3a W HUHTEpHperanuu UHpopMauuu U
MH(OPMALIMOHHBIE TEXHOIOTHH /ISl BBIIOJIHEHUS 33/1a4 TPO(GECCHOHATBHON eITeTbHOCTH
OK 03 IInanupoBaTh M peaqM30BbIBaTh COOCTBEHHOE MPOPECCHOHAILHOE W JIMYHOCTHOE pPa3BUTHE,
MPEANPUHUMATENLCKYIO JIESITEIbHOCTh B MPOQeCcCHOHABLHOM cdepe, HCIONb30BaTh 3HAHUS 10 MPABOBOW U
(MHAHCOBOM TPAMOTHOCTH B PA3JINYHBIX KU3HEHHBIX CHTYAIHSIX
OK 04 D¢ddexTrBHO B3aUMOJEHCTBOBATH M PaObOTaTh B KOJUIEKTHBE U KOMaH 1€
OK 05 OcymiecTBiaTh yCTHYIO U MUCHbMEHHYIO KOMMYHUKAIIMIO Ha TOCYIapCTBEHHOM si3blke Poccuiickoii
®enepaliy ¢ yueToM 0COOEHHOCTEHN COLMATIBHOTO M KYJIBTYPHOTO KOHTEKCTa
OK 06 IlposBisiTh rpa’kAaHCKO-NIATPUOTUUECKYIO TO3UIIMIO, JIEMOHCTPHUPOBATh OCO3HAHHOE IOBEACHHE Ha
OCHOBE TPAJMLHOHHBIX POCCHMCKMX JIyXOBHO-HPaBCTBEHHBIX IIEHHOCTEH, B TOM UYHCIE C Y4YETOM
TapMOHM3AIMA  MEXKHAMOHAIBHBIX M MEXKPEIMTHO3HBIX  OTHOIICHWH, TPHUMEHSTh  CTAHIApTHI
AHTUKOPPYILIMOHHOT'O TIOBEICHUS
OK 07 CopneiicTBOBaTh COXpaHEHHIO OKPYXKAIOLIEH Cpenibl, pecypcocOepeKeHUI0, MPUMEHATh 3HaHUS 00
M3MEHEHMU KJIMMara, MPUHLUIBI OEpEeXIIMBOrO MPOM3BOJACTBA, YP(EKTUBHO JEHCTBOBATH B UPE3BBIYAMHBIX
CUTYaLHSIX
OK 08 Hcnonb3oBaTh cpencTBa GU3NUECKON KYIbTYPBI ULl COXpPAHEHUS M YKPEIJIEHUs 37I0pOBbsI B IpoLiecce
POo¢eCCHOHATLHOM JESITeTEHOCTH U TTOIICPKaHHsI HEOOXOAMMOTO YPOBHS (PU3MUIECKOM TIOrOTOBJICHHOCTH
OK 09 Ilonb30Batbes mpohecCHOHATBHOM JOKYMEHTalMel Ha TOCY1apCTBEHHOM U MHOCTPAHHOM SI3bIKaX.
Brimonnenrne oOydarommxcs MPaKTUYeCKUX W/WIA JTa0OpaTopHBIX paboT Mo y4eOHOW AUCIUITIMHE
«X¥MHUSD) HAPaBJICHO Ha:
- 0000weHue, cucmemamuzayuro, yenyoneuue, 3aKpenieHue, pazeumue U Oemanu3ayuo  NoryYeHHbIX
Meopemu4eckux 3HanuLl No KOHKpemuviM memam y4eOHou OUCYUNTUHDL,
- ¢opmuposanue ymeHuti NpuMeHAMb NOJVYEHHble 3HAHUSA HA NPAKMUKe, peanu3ayulo  eouHcmed
UHMENIeKMYAIbHOU U NPAKMUYECKOL OesimelbHOCHU,
- hopmuposanue u pazsumue yMeHuil: HAOM00amv, CPAGHUBAMb, CONOCMABIAMb, AHANUSUPOBAMb, OeN1amb
86160061 U 0000UWEHUA, CAMOCMOSAMENLHO 6eCU UCCIE008AHUA, NONb308AMbCA PANUYHBIMU  NPUEMAMU
uzmeperutl, 0QoOpMIAMb Pe3VIbMamsl 8 8ude madiuy, cxem, cpaghukos.



[paktiueckue u 1a0OpaTOpHbIE 3aHATUS TPOBOAATCA B PaMKax
OCBOGHHUSl JTUJAKTUYECKUX €IUHUI], KOTOpble O0EeCHeYMBalOT HaIMYUe
BBIIIOJTHEHHUS.

[IpakTyeckne U 1a0OpaTOpHBIC 3aHATHS TMPOBOAATCS B paMKax
OCBOCHHS JIUJIAKTUYECKUX CIUHMI], KOTOpPBIE OOECHEUMBAIOT HAMUNE
BBIIIOJTHEHHUSI.

COOTBETCTBYIOLIEW TEMBI, IOCIE
3HAHWHM, HEOOXOAUMBIX IS €€

COOTBETCTBYIOIICH TEMBI, IOCIE
3HAHMUM, HEOOXOAMMEBIX IS €€



2 METOANYECKHUE YKA3AHUA
Tema 1.2 YriieBonopoabl

IIpakTnueckoe 3ansitne Nel
IHosryyenne 3THIIeHA M U3yYEeHHE €ro CBOICTB

Henab: HayuuThCs TMOJIydaTh dTUJIEH JabopaTopHbIM crocoboMm. HayuuTees omnpenensiTh
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA 3TUIICHA.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06

MarepuasnibHoe o0ecrnieyeHue:

VYyeOHast ayaAuTOpust AJis NPOBEACHUS JIEKIIUOHHBIX, Ja0OPATOPHBIX U MPAKTUUECKUX 3aHITUH; AJIs
IPYNIOBBIX W HWHAWBUAYAJIBHBIX KOHCYJIbTAMH; JJI TEKYIIEro KOHTPOJS M IMPOMEXYTOYHOM
aTTecraluu: pabouee MecTO MpernojaBareis, padoune Mecta oOywaromuxcs, focka.llomemenue ans
IIPOBE/ICHUS JIAOOPATOPHBIX, IPAKTUYECKUX PAOOT; JUIsl IPYIMIIOBBIX U MHIMBUAYAIbHBIX KOHCYIbTALUH;
IUISL TEKYIIETO0 KOHTPOJIS M IPOMEKYTOUYHOU aTTecTaliu: pabouee MECTO MpernoaaBaress, padboune Mecra
obyyaromuxcs, 1ocka.MeGenpb 1abopaTopHasi, Kag BHITSHKHOW ¢ MOMKOM —1 1T, IITaTUB, peaKLMOHHAsS
npoOupKa, OOBIKHOBEHHAs MPOOMpPKa, Tra300TBOAHAs TpPYOKa, 3JIEKTPOHATrPEBATENbHBIA MPHOOp WU
CIHMPTOBKA, ATUJIOBBIM MM JIOOOM JAPYrod CHMpT, KOHLEHTPUPOBAHHAS CEpHasl KHCIOTa, pPacTBOP
nepmanranata kanuss KMnO4, Opomnas win uoaHas Boja (2—-3 KamiM CIUPTOBOM HACTOMKM HOAa
HOPUIUTB K 1—2 MJT BO/IBI), AUCTHIUIMPOBAHHASL.

3aganue:
I BapuanT
Kaxoii 13 roMonoros sTeHa UIMeeT IUIOTHOCTB 110 BO3AyXy 1,457
Otset: D(Bo31.) = Mr (ankena)/Mr (Bo3nyxa);
Mr (ankena) = D(Bo3n.)* Mr (Bo3ayxa);
Mr (ankena) = 1,45%29 = 42.
[Iponen H,C=CH-CHj3;

Il BapuanT

Kaxoit u3 roMos0roB mpornena UMeeT II0THOCTD 10 Bojopoay 147
Otset: D(H2) = Mr (ankena)/Mr (Hy);

Mr (ankena) = D(Hz)* Mr (Hy);

Mr (ankena) = 14*2 = 28.

Oten CH,=CH>

IMopsinok BbINoJIHEHUs PadOTHI:
1) nepen mpoBeieHUEM ONBITA PUTOTOBBTE JIBE MPOOUPKH: 0AHY ¢ 1 M OpOMHOMN BOBI, APYryto — ¢ 1M
pacTBopa nepMmaHraHata kanus. B peakunonnyro npobupky nHaneiite 0,5-1,0 mi cnupra U OCTOPOKHO
no6aBbTe 1—2 MIJI KOHIIEHTPUPOBAHHOW CEPHON KUCIIOTHI;
2) 3aTeM OpoChTe B MPOOMPKY HECKOJIBKO KPYMHUHOK CYXOTO TeCKa JUIsi oOecredeHus: paBHOMEPHOCTH
KUIICHUS;
3) 3akpolTe TPOOMPKY Tra300TBOAHOW TPYOKOW M 3aKperuTe €€ B INTaTUBE, OCTOPOXKHO HarpeiTe
COZIep)KUMOE MTPOOUPKU;
4) oIrycTUTE 1O OYepeIU Ta300TBOIHYIO TPYOKY B KaXKIIYIO U3 paHee MPUTOTOBICHHBIX MPOOHPOK;
5) nabmoiaiite oOeciBeUnBaHUE PACTBOpa B KaXKJ0i MpoOupKe;
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6) oOBsicHuTe HAOIIOZaeMbIe SIBIICHHS, HAMMCAB ypaBHEHUS PEaKIUi MOIydeHHs ATUJIICHA U3 CIHPTA U
ero Bzaumoeicteus ¢ KMnO,4 u Bry (VYO Nell);
7) cnenaiiTe BBIBOJ O PEAKIIMOHHOW CITIOCOOHOCTH ITUJICHA.

No | Ha3Banue OnucaHue oOnpITa, PUCYHOK HaGmronenuss u ypaBHeHHs | BeiBon
/0 | OmbITa peaxkuui
1. [Tonyuenne |B mnpoOupky Hammu 1 Mia
STHJICHA. ATUJIOBOT'O CIIUPTA U OCTOPOKHO
no0aBbTE 6—9 MII
KOHLICHTPUPOBAHHOU CepHOU
KHUCIIOTBHI. 3areM BCBINAIN

HEMHOTO0 TPOKAJIEHHOTO TIECKa
(4TOOBI TIPENOTBPATUTH TOJYKH

JKUJIKOCTH npu KUIICHUH ).
3akpbuin POOUPKY MPOOKOH C
ra300TBOJIHOM TPYOKOiA,

3aKpenwiM e¢ B IITaTHBE W
OCTOPOYKHO Harpesu COAEPKUMOE
POOUPKH.

¢, H,OH (arano-
nuiit ceper)

H.80,

2. | U3yuenne B npyryio npobupky Hammmm 2-3
CBONCTB M1 OpoMHOHM Boabl. OmnycTuiu
JTUJICHA. ra300TBOJHYIO TpPYOKYy TIepBOii
OpoOUPKH 10 J1HA MPOOHMPKU C
OpoMHOW BOAOW M MPOMYCKaIN
yepe3 He€ BBIICISAIONINICS Ta3.

H, S0, (ronu.

B Tpetpio npoOupky Hamuimm 2-3
MJI  pa30aBIIEHHOTO  pacTBOpa
KMnO,, MOAKUCIEHHOTO CEepHOM
KUCJIOTOM, W TPOMYCTHIIH Yepe3
HEro ras.




H,50, (xonn.

CoH.O0H

KMno,
N\

Boeinenstomuecss ra3  mnepBoit
IPOOUPKU MOAO0KIIIH.

C,HL,OH (o~
EERIf cHpT)

H.SO,

®dopma npegocTaBieHHs pe3yJibTaTa
OTuer 0 mpojenaHHoi paboTe, BHIBOJBI HA KAXK/IBII OIBIT, 3alI0JHEHHAs Ta0JIMIa, BBIBOJ IO BCEH
nabopaTtopHo# pabore

Kputepuu oneHku:

«5» (OTIMYHO): BBICTABISCTCS CTYIEHTY, €CIM pacdyeTHas W rpaduyeckas 4acTU BBITIOJHECHBI B
MOJTHOM 00BeMe, pemeHne o(GOpMIIEHO C COOJNIIOJICHHEM YCTaHOBIICHHBIX NPABWII; CTYACHT CBOOOIHO
BIIa/IE€T TEOPETHUECKUM MaTepUaIoM, 6€30IMO0YHO TPUMEHSIET €ro IpU PeIeHUH 3a1a4.

«4» (XOpoIlo): BBHICTABIAETCS CTYACHTY, €CJIM TMpPU BBIIOJHEHUU 3aJaHUS  JIOMYIIEHbI
HE3HAYUTeNbHbIe OMIMOKH, pelieHne OQOpPMIIEHO C COONIOJCHHEM YCTAaHOBJICHHBIX MPAaBUJ; CTYACHT
CBOOOJTHO BJIaJIEET TEOPETUIECKUM MaTepHaoM, 0€30IMO0YHO MPUMEHSET eTo MPH PEIICHUH 33/1a4;

«3» (YIOBIETBOPUTENHHO): BBICTABISETCS CTYACHTY, €CIHM 3a/laHuE BBIIOJHEHO C «TPYOBIMU»
omuOKamu, perieHne opopmMieHo 0e3 COONIOCHUSI YCTAHOBIICHHBIX MPABHUII ;

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

Tema 1.2 YrueBonopoasl

IIpakTnueckoe 3ansirue Ne2
CocragpiieHne Ha3BaHUIl NPeIeJILHBIX YIJIEBOJA0POAOB 10 (hopMyJiaM U HA3BaHUSIM. PelieHue pacuérHbix
32124 HA onpe/eieHue 00bEMa, KOJIUYeCTBA HCXOIHOT0 BelecTBa

Leab pabdoTbl: MO3HAKOMUTH YYAIIUXCA C TPUBHAIBHBIMU HA3BaHUSMH H PalUOHAIBHOU
HOMEHKJIATYpOH IpeNeNIbHbIX YTJIEBOJOPOIOB; AaTh oOllee MpeacTaBleHHe 00 OCHOBHBIX MPUHIIMIIAX
(dbopMHpOBaHUS Ha3BaHUI OPraHWYECKUX COEAMHEHUN MO MEXIYHapOAHOW HOMEHKIATYpe; HAy4YHUThCS
pelaTh 3a/1aud Ha omnpezesaeHne o0bEMa raza 1 KOJMUeCTBO HCXOTHOTO BEIllECTBa;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO!
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06

MarepuanbHoe o0ecrieyeHmne:
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YyeOHast ayAuTOpHst AJisl POBEACHUS JICKIIMOHHBIX, 1a00PaTOPHBIX U MPAKTHUECKUX 3aHATUN; IS
TPYNIOBBIX WM HMHIWBUIAYAJIbHBIX KOHCYIBTAIMHA, JUIS TEKYINIErO0 KOHTPOISI M IPOMEKYTOYHOU
aTTecTtaiuu: pabouee MeECTO IMpermojaBaTelis, padouue Mecra oOydarommxcs, aocka. KommbroTep:
AMDAtlon (tm)Il x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ monutopl9”,
npoekrop EPSONEH-TW650, skpan Hactennsiii LumienEcoPicture - 1 mr.;

Mukpockon "Mukpomen-C-13"—1 mr.YueOHO-MeTOquYeCKass AOKYMEHTAIUsl, IUJAKTHYECKHE
cpenctBa. Pabouee MecTo mperomaBaress: MepCOHATbHBIA KOMITBIOTEp, pabodne mMecTa 00ydaronuxcs,

JOCKa yuyeOHas1, yueOHast MeOeb.

3aganue:

1. Ha3Bath opraHn4eckue COeIMHEHUS M0 UX CTPYKTYPHBIM (OPMYIIaM.

A CHy
5) CeHis
B) CsHip
rn CoHe
m CioH2
E) C,H,
) CaHg
3) CsH,
) CgHio
k) CoHie

1. Ha3sarp OpraHn4eCKUC COCAUHCHUA 110 UX CTPYKTYPHBIM (bopMleaM " PACCTaBUTh HECAOCTAIOIIINEC

aTOMBbI BOJIOpO/Ia.
a) CH; — CH, — CH — CH;

|
CH,

6) CHs — CH— CH — CH, — CH,

|
CHs CoHs

CH5 CHs
|
B) CH; — C — CH— CH;

|
CH;,

F) CH3 —CH - CH2 — CH2 — CH3

|
CH, — CHs

I[) CHg—CH —CHz—CH —CH3

| |
CH;, CH;,

CH;
|
e) CH3 -C- CHZ — CH3

|
CH;,

3. Ilo Ha3BaHMIO OPraHUYECKUX COEAMHEHHH COCTaBUTh CTPYKTYPHBIE (POPMYIIBIL:

1) 2 - metun- Oyran
2) 1,2,3- Tpu- METHJI- [IUKJIOTIPOTIaH
3) 2,3- au- MeTHII- TICHTaH
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4) 2,4,6 - Tpu —METHJI- OKTaH

Bonpocsl 1J1s 321U THI.

1.Kakue opranuyeckue coeJMHEHHs Ha3bIBAlOTCA YriieBOI0pOoAaMU?

2.Kakwue yrieBo10po/ibl Ha3bIBAIOTCS HENPEICIbHBIMU?

3. Ha3zoBure nepBbie NATh NPeCTaBUTENEH TOMOJIIOTUYECKOTO Psijia HEMpeAeIbHbIX YIIIeBOJOPOIOB
UCX0s U3 o01Iei GopmyIIbL.

4. Kakue yriieBo0poabl Ha3bIBAKOTCS MPEACTIbHBIMU?

5. Kak naércs Ha3BaHue HENPEIEIbHBIM YIIIEBOAOpOAam?

6. B 4ém cxoncTBO U pa3inure npeaebHbIX U HEMPEeIeNIbHbBIX YIIIeBO0POI0B?

Paccka3aThb O TOMOJIOTHUECKOM psiie MPEIENbHBIX YITIEBOJOPOJOB. YKa3zaTh OOIIyIO (GopMyiy
npeiebHbIX (ATKAHOB) YTIIEBOIOPOIOB.

7. Paccka3aTh 0 TOMOJIOTHYECKOM PsiJie HEMPEIeIbHBIX YIIEBOJOPOIOB. YKa3aTh 00y GopmMyTy
HEeMpeIeNbHBIX YTIEBOI0POIOB.

8. .Kakue BeniectBa Ha3biBatoTCs romosioramu? [IpuBectu npumep.

9. Yto Takoe pagukaibi?

10. Kakue BUJIbI H30MEPHH CYIIECTBYIOT Y HETPEIEIbHBIX YTIECBOAOPOI0B?

IMopsiiok BBINOJTHEHHS PA0OTHI:

1.3anucarh TeMy U 1eNb PabOTHI.

2.B kpatkoii (hopMe U3II0KUTH TEOPETHUECKHII MaTepHal 10 paboTe.
3. BeINOIHUTE 3a/1aHUS U CACNATh BBIBOJIBI IO padoTe.

Tabnumna 1
I'omonoruyecknii psiz aIKaHOB
®opmyna |  CrpykTypHas dpopmyia Temmeparypa HasBanue dopmyra 1 Ha3BaHUE
cocraBa JTUHEHHBIX MOJICKYJT KHTICHUS YTIEBOIOpOAA pajuKaa
Tazvi
CH,4 CH,4 —161,6° MeETaH — CHs, metuu;
Cz He CH3 — CH3 — 88,60 OTaH — CHZ — CH3, OTHII,
CsHy CHs — CH, — CHa 42,1° ponan - CHz — CHy —CHy,
TIPOTTHT,
C4Hip CHs- CH; - CH,—CH; |- 0,5° OyTan
JKuoxkocmu
CsHyo CHz — CH, — CHz — CHa - + 36,10 IMECHTaH
CH3
Ce Hus CHs — (CH)s— CHs +68,7° reKcaH
C7 Hge CHj3 — (CHy)s— CH3 + 98,5O renTam
Cg Hig CH; — (CH)s— CH3 +125,6° OKTaH
Co Hyo CH; — (CH,)7— CHs +150,7° HOHAH
CioH»  |CHs— (CH,)s— CHj +174,0° JeKaH
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Tomonocu — 3TO OpraHUYECKHE BEUIECTBA, MOJIEKYJIBl KOTOPBIX OTJIMYAIOTCS HA OJHY WU
Heckosbko rpynn — CHy — , Ha3bIBaEMyIo comonocuieckou pazHocmyio.

B mpocTtpaHcTBE yriepoaHble LENH MOJEKYJ MPEAeibHBIX YIJIEBOAOPOAOB MPEACTABISIOT
JIOMaHYI0 JIMHUIO, YTOJI MKy HAIPaBICHUSIMH CBS3CH — 109° 28’

Cucrtemarnyeckass HOMEHKJIATypa aJKaHOB

1. Jlng cocraBieHUs Ha3BaHUU IpEAEIBHBIX YIVIEBOAOPOJOB JIMHEHHOW CTPYKTYphl K KOPHIO
YUCIUTEIBHOI0, YKA3bIBAIOIIEIO HAa YUCIIO aTOMOB YIJIepo/ia B MoJeKyJe, 1o0aBisercs cyppukc — aH, a
nepes Ha3BaHueM craBuTcs OykBa «Hy, ykas3pIBaromias Ha TMHEWHOE CTPOCHHE MOJIEKYIHI (Tab. 1).

2. Jlns cocTaBlIeHUs] Ha3BaHMs YIJI€BOAOPOAOB PA3BETBIECHHOI'O CTPOEHUS MOJIb3YIOTCS IPAaBUIOM
HOMEHKJIATYpPBI:

a) IPUHUMAIOT, YTO ATOMbI BOAOPO/A 3aMEILIEHbl Ha pa3IMyHble paJuKaibl (OOKOBBIE BETBN).

Paoukan — 310 9acTh MOJIEKYIIBI YTIIEBOAOPO/Ia, CAMOCTOSATEIHHO HECyIecTBytomas (Tadm. 1);

0) BBIOMpAIOT CaMyl0 JJIMHHYIO YIVIEPOAHYIO LIETIOYKY, M aTOMbI YIjepoja B HEH HyMepylorT,
Ha4YMHAsl C TOW CTOPOHBI, IJie OIMKE Pa3BETBICHMUE;

B) Ha3bIBAIOT paJMKaJbl, BIEPEAM YKasbiBas LU(PPOH HOMEp yIJIEepOJHOrO aroMa LENOYKH, K
KOTOPOMY 3TOT pajKaj PUCOEIUHEH;

I') 3aTeM Ha3bIBAIOT IJIABHYIO YIJIEPOAHYIO LIENb 110 YUCIY IPOHYMEPOBAaHHBIX aTOMOB YIJIEpOAa C
OKOHYaHUEM, COOTBETCTBYIOIIUM JaHHOMY KJaccy.

Ilpumepni.

1) CH3 — CH2 — CH2 — CH3 H— 6YTaH;

1 2 3 4
2) CHs — GH — GH - CHg

CH; CHs;
2, 3 — nuMeTuI-0yTaH;

3) 1 2 3

CHs - CH - CHj3
<4——nasHas vinenonHas

/onosaﬂ BeTKa
CHs

2 — METHJI-TIPOTIaH;

4) fH3
5 4 3 2 1
CH3;-CH;-C — CH-CHs
|
CH; CHs
2, 3, 3 — TpUMETHII-TICHTAH.

Buinonnume 3aoanue.
HazoBuTe BemecTBO MO0 CUCTEMaTHYECKOM HOMCHKIJIATypE:

CH; flCH - CHzlf CH -CHs
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CH3 CHZ - CH3
(I)OpMa IpeaACTAaBJICHHUA pe3yjabTaTra:
BrlnonHeHHbIE yIPa)KHEHUS.

Kpurtepuu onenku:

«5» (OTIMYHO): BBICTABISIETCS CTYICHTY, €CIIM pacueTHas W rpaduyeckas 4acTH BBIIOJHEHBI B
IOJTHOM 00BeMe, perieHHe OQOPMIIEHO C COOMIOJCHHEM YCTAHOBJIEHHBIX INPABUI; CTYJEHT CBOOOIHO
BJIaJICET TEOPETUUECKUM MaTepruaioM, 0e30m1O00YHO TPUMEHSIET ero P PELICHUH 3a/a4.

«4» (XOpoIlo): BBICTABJIAETCA CTYACHTY, €CJIM IpPU BBIIOJHEHUU 3aJaHUS  JIOMYIIECHbI
HE3HAYUTENbHBIC OIIMOKH, peleHue O(OpMICHO C COOJIOACHUEM YCTAaHOBIICHHBIX IPABHJ;, CTYACHT
CBOOOJTHO BJIaJIEET TEOPETUUECKUM MaTepHaIoM, 0€30IMO0YHO MPUMEHSET ero MPH PELICHUHN 33a4;

«3» (YIOBIETBOPUTEIHHO): BBICTABISICTCS CTYACHTY, €CIH 3aJaHUE BBIOJIHEHO C «TPyOBIMH»
omunOKkaMu, pemeHue opopmiieHo 6e3 COOIII0ICHHS YCTaHOBJICHHBIX MTPABHI |

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

Tema 1.2 YriieBoaopoabl

IIpakTHyeckoe 3ansTHe Ne 3
Pemenue nenoyexk npeBpameHuii HA TeHETHYECKYI0 CBA3b MY KJIaCCaMHU YIJIeBOJA0PO/I0B

Ileab: paccMOTPETh TEHETUYECKYIO CBA3b MEXAY THIIAMU YINIEBOAOPOJOB M  KJIACCaMU
OPraHUYECKUX COCIMHEHMM; pa3BUBATh YMEHHUsS IIPUBOJUTH IIPUMEPBI U COCTABJIATH YPAaBHEHUS
XUMHUYECKUX PEAKLUUN, PACKPBIBAIOIIUX NEHETUYECKHE CBS3M MEKY BEIIECCTBAMHU PAa3JIUYHBIX KJIACCOB
COeIMHEHUI1; 0000IUTh U CUCTEMATU3UPOBATh 3HAHUS YJalIUXcsl 00 yIJIeBOA0pOIaX U X MPOU3BOJHBIX
Ha OCHOBE CPaBHUTEILHOW XapaKTEPHCTUKUM HX CBOWCTB; (OPMHUPOBATH HABBIK CamM0O0Opa30BaHUS

yqamuxcs.

Brinosinenue padorsl cnocodocTByeT GOPMHUPOBAHMIO!
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06

MarepuanbHoe obecrnieyeHue:

VYyeOHast ayAuTOpHst AJisl MPOBEACHUS JIGKIIMOHHBIX, 1a00paTOPHBIX U MPAKTUYECKUX 3aHATUN; TS
TPYNIOBBIX W WHIWBUIAYATbHBIX KOHCYIBTAIMMA, JUIS TEKYIMIETO KOHTPOISI ¥ TPOMEXKYTOUHOU
aTTecTtanuu: pabouee MeCTO TMperojaBaTens, pabouyne MecTa oOydarommxcs, aocka. KommbroTep:
AMDAtlon (tm)Il x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ monuTopl9”,
npoektop EPSONEH-TW650, skpan HacTennsiii LumienEcoPicture- 1 mr.;

Muxkpockon "Mukpomen-C-13"—1 mrT.YueOHO-MeTOquYeCKass JTOKYMEHTAIMS, TUIAKTHICCKHE
cpenctBa. PaGouee MecTo mpernoaaBarens: MepcoOHaNbHBIA KOMIBIOTEp, paboune MecTa 00ydaronmxcs,
JO0CKa yueOHas1, yueOHast MeOeb.

3ananue:

1. Hanummre ypaBHEHMs peakiii, ¢ MOMOIIbI0 KOTOPHIX MOYKHO OCYIIECTBUTH MpeBpalie-HHUS.
HazoBuTe nomyuyuBiiriecs BelecTBa. Y KQKUTE YCIOBUS MPOTEKAHUS pEeaKIIHii.

3aganue Ne 1. C— CH4—-C2H6—C2H4—C2H2—-—>C6H6—C6H5CI

3ananue Ne 2.CaCO3 — CaO — CaC2 — C2H2— tpumepuzauus, C(akrt) X

3amanue Ne 3.CH4 C3H8 C3H7Cl1 X CO2.

3ananue Ne 4. DTaH— 3T€H— 3TUH—0EH30I1.

3ananue Ne 5. C3H8—C3H6—C3H7CI—-C6H14—C6H12—C6H6 — CO6HSBr.

3ananue Ne 6. AlleTIIeH — — 3THJIEH — 3TaHOJI — YKCYCHBIN aJIbJIeTU] — YKCYCHAsl KACJIOTA.

3amanue Ne 7. C— CH4—C2H2— C6H6 — C2HS5 Br -C6HS5 OH
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3amanue Ne§. CH4 — C2H2 — CH3-CH=0 — CH3-COOH—3TunoBbl# 3¢pup yKCyCHON KUCIOTHI
!
C2H50H
3aganue Ne 9. CH4 — C2H2 — C2H4— C2H50H — CH3-CH=0 — CH3-COOH
3amanue Ne 10. CaC2 — C2H2 — C2H4 — C2H5CI — C2H50H — CH3-CH=0— CH3-COOH
!
C2H50H
3amanue Ne 11. CH4 — CO2 — C6H1206 — (C6H1005)n
2.3 mpemioeHHBIX BeHIeCTB cocTaBbTe 2 reHermueckux psga: C2H2, C3HS, C2H4, C2HS6,
C4H10, CH3-CH=CH2, C6H6, COH12, CH4,C2H5COOH, C3H4,C2H50-OCCH3,C2H5-0OH.
Bormpocs! 1u1st 3akperiieHus TeOpeTUuecKoro Mareprania K MpakTUu4eCKOMY 3aHATHIO!
1.JlaitTe onpenesieHus: MOHATHI: «T€HETUYECKAas CBSI3b», «KT€HETUUYECKUH PsiJl BEILIECTBY.
2.B 4em BbIpakaeTcsi FTeHETUYECKas CBSI3b MEXKY YIJIeBOI0poaMu?
3. [lepeuncnure Ha3BaHUS pPEAKIMi, KOTOPBIC BbI 3aITMCHIBAIIM ITPU BBHITTOJIHCHUH 3aaHHUM.
4.Kaxkas rpyrima BemeCcTB JISKUT B OCHOBE OOJILITMHCTBA T€HETHYSCKUX IICTTOYCK?

IMopsiiok BbINOJIHEHUS PA0OTHI:
1. B Terpamu sl BBHINOJIHEHHS] NPAKTHUECKUX paOOT HANMIIUTE TEMYy MPaKTHUYECKON paboThI:
«"eneTnyeckas CBsI3b MEX]y KJIaCCaMU OPTaHUYECKUX COCAUHEHU.
2. Jlanee noimkHO OBITH 3ariaBue «3amanue Nely, «3amanue Ne2y» u T... U COCTaBJICHUE YPAaBHEHUU
peaKIuii MO0 OCYIIECTBICHUIO T€HETUYECKUX TTPEBPAILICHUM.
3.IIoBTOpUTH TEOPETUUYECKUI MAaTEpHa MO TeMe MPAKTHUECKOW PaOOTHI.
4.0TBETUTH Ha BONPOCHI JIJIsl 3aKPEIUIEHUS TEOPETUUECKOI0 MaTepuraa.
5.BoIinonHuTh 3aaHus, XapaKTepU3YIOIINe TeHETUYECKYI0 OPTaHUYECKUX COSTUHEHUN.
6.0popMUTH OTYET.

['eHeTH4eCKO# CBA3BI0O—HA3BIBAECTCA CBSI3b MEXK/Yy BEIIECTBAMHU Pa3HBIX KJIACCOB,

OCHOBaHHAas Ha MX B3aWMOIIPEBPAILICHHUIX U OTPAKAOIIAsl €IMHCTBO UX IMPOUCXO0KJICHHUS, TO €CTh T€HE3UC
BenecTB. UTo ke 03HAYaeT HOHATUE «2EHEMUUECKAA CBA3b»

1.IIpeBpaleHune BemecTB OAHOTO Kacca COEUHEHNN B BEIIECTBA JIPYTUX KIACCOB.

2. X¥MMHUYECKHE CBOMCTBA BEIIECTB.

3.B03MOXHOCTH MOJTYUYEHHUS CIOKHBIX BEIIECTB U3 MPOCTHIX.

4.B3anMOCBSI3b MPOCTHIX U CIOXKHBIX BEIIECTB BCEX KJIACCOB BEIIECTB.

[loHsiTHE TEHETHYEeCKOro psija BEIIECTB, KOTOPBIA SIBIAETCSA YaCTHBIM MPOSIBICHUEM TI€HETUYECKOU
CBSI3H.

['eHeTMUEeCKMM HA3BIBAIOT Psi/ BEIIECTB — MIPEACTABUTENEH Pa3HBIX KJIACCOB BEIIECTB

SIBJISIFOLIIUXCSL COCIMHEHUSIMU OJTHOTO XMMHYECKOTO JJIEMEHTA, CBSI3aHHBIX  B3aWMOIPEBPAIICHUSIMU U
OTpaKaAIIIUMHU OOITHOCTH MPOUCX0KICHUS ITUX BEIIECTB.

Ecnu OCHOBY reHeTHUYecKOro psiia B HEOPTaHMUECKOW XWMHH COCTABJISIIOT BEIIECTBA, 00pa3OBaHHBIC
OJTHUM XUMHUYECKHUM JJIEMEHTOM, TO OCHOBY TE€HETHYECKOTO psAla B OPraHMYECKON XUMHH (XUMHUHU
YTJIEPOJIHBIX COSMHEHHUI) COCTABIISIIOT BEIIECTBA C OJIMHAKOBBIM YHCJIIOM aTOMOB YIJIEpOJia B MOJIEKYJIE.

Hamnpumep:

C,H¢ —-C,H;— C,HsOH—CH3CHO — CH3 - COOH —CH,Cl - COOH —NH,CH,COOH

3TaH O9TCH OTaHOJ STaHaJlb YKCYCHas KHCJIOTa XJIOPA3TaHOBAs KUCJIOTa aMHWHOSTAaHOBAsA K-Ta

aJIKaH AJIKCH AJIKaHOJI aJIKaHaJIb Kap6OHOBa$I KHCJIOTa XJ'IOpKap6OHOBa$I KHCJIOTa aMHUHOKHUCIIOTa

1.CoHg — CoHs + H» : 2.CoHs4 + H,O — CoHs OH

3.C, HsOH + [0] — CH3CHO + H,0;  4.CH3CHO + [0] — CH3;COOH

5.CH3COOH + Cl, — CH,CI - COOH; 6.CH,CI - COOH + NH3 — NH;, CH, — COOH + HCI

Mexay TroMOJIOTHYECKUMHU psJaMU  YIJIEBOJOPOAOB CYILECTBYET T'€HETHYecKas CBs3b, KOTOpas
0OHapyKMBAETCSl B MPOIIECCE B3aUMHOTO MPEBPAIEHUs ITUX BemiecTB./[Js mepexoa oT OJHOM TPYIIIIBI
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BEIIECTB K JIPYrod HCHOJNB3YIOT MPOLECCHI: ACTHIPUPOBAHUE, TUAPUPOBAHME, LUKIO00pa3oBaHUE U
npyrue. Tak MOXHO OCYIIECTBUTH OOJBIIMHCTBO TEPEXOJ0B, OJHAKO, A3TOT CIOCOO MOIy4eHHUS
YIJIEBOJOPOAOB HE SBISETCS YHMBEpCAlIbHbIM. CTpelKaMu B CXEME YKa3aHbl YIJIEBOJOPOAbI, KOTOPbIE
HEIOCPEICTBEHHO MOXKHO MPEBPATUTh APYT B IPyra OJHOM peakiueil.

CxeMaTH4eCcKH 3TO BBIMVIAIUT TaK:

' -Hy H 1 H 1
CaHzni2 CaHay 2 » CpHzpa |77 LCnHong
e +
+H2 +H1 +H2

VYTaeBogopobl, CHUPTHI, albIerubl U KApOOHOBBIE KUCIOThHI T€HETUYECKH CBSI3aHbl MeXy coOoi. [Ipu
9TOM MOYKHO IPOCJIEINUTH IIOCTEIEHHOE YCIOKHEHHME CTPOCHHUS BeleCTB. llepedncieHHbIMU KilaccaMu
JAJIEKO HE MCUYEPIIbIBAETCSl KPYI OPraHMYeCKuX coenHeHui. PasHooOpa3Hble mpeoOpa3oBaHusl KUCIOT U
JPYTUX BEILECTB O0YCIOBIMBAIOT MOSIBJIEHUE HOBBIX KJIACCOB U, TAKUM 00pa3oM, JajlbHeHIIee pa3BUTHE
pa3sHOOOpa3usi OpraHuyeckux coequHeHui. IIpocnexuBas CBs3b BEIIECTB B HANpPaBIEHUM HX
YCIIOKHEHHUs, MOXHO 3aMETHTh, YTO IIPOCTEHUIIMMH IEPBUYHBIMU «KUPIUYHKAMU»  SBISIOTCS
YII€BOAOPOABI, OT KOTOPBIX MOKHO IIEPENTH K FaJIOT€HOIPOU3BOAHBIM, CIIUPTAM U T.J.

®opma npeacraBjeHus pe3yJbTara:

BeolnionHeHHBIE YIIPAXKHEHUS U 334U

Kpurtepuu oneHku:

«5» (OTIMYHO): BBICTABISETCS CTYIEHTY, €CIIM pacdyeTHas W rpaduyeckas 4acTH BBIOJIHEHBI B
HOJTHOM 00BeMe, pelieHre OQOpPMIIEHO ¢ COOJIIOJICHHEM YCTAHOBJIEHHBIX INPABUII; CTYAEHT CBOOOIHO
BJIaJICET TEOPETUUECKUM MaTepruaoM, 0e30MHO00YHO MPUMEHSIET ero P PELICHUH 33/1a4.

«4» (XOpoIlo): BBICTABJIAETCS CTYACHTY, €CJIM MpPU BBIIOJHEHUU 3aJ@HUS  JIOMYIIECHbI
HE3HAYUTENbHBIC OIIMOKH, peleHne O(GOpMICHO C COOJIOACHHEM YCTAHOBICHHBIX IPABWI; CTYIEHT
CBOOO/IHO BJIaJIE€T TEOPETUYECKUM MaTepruaioM, 0e30mH00YHO IPUMEHSIET €ro IPH PEIIeHNnH 3a/1ay;

«3» (yIOBIETBOPHUTENBHO): BBICTABISETCA CTYAEHTY, €CIM 3aJaHHE BBIOJHEHO C «TPyOBIMU»
omnOKamu, perieHne opopmiieHo 0e3 coOI0IeHUs] YCTaHOBIEHHBIX MPaBUI ;

«2» (HEyIOBIETBOPHUTENBHO): BBICTABIISIETCS CTYACHTY, €CIM paboTa He BHIIOIHEHA.

Tema 1.3 Kuciiopoacoaep:xaime oprannyecKne coeIMHEeHUs!

IIpakTnueckoe 3ansitue Ned
KauecTBeHHbIE peakIIH OIHOATOMHBIX, MHOTOATOMHBIX CIIMPTOB, YKCYCHOM KHCJIOTbI

Ienp padorbl: HayunThcs MpOBOANTE KaYECTBEHHBIE PEAKIIMA HA OJJHOATOMHBIE, MHOIOATOMHBIE
CIUPTHI

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

MarepunanbHoe obecrnieyeHue:

qu6Ha51 ay)mTopm[ JJIA HpOBe)IeHI/ISI JIEKITMOHHBIX, .]'Ia60paTOpHI)IX 158 HpaKTI/I‘IeCKI/IX SaHﬂTHﬁ; JJIA
TPYNNOBBIX WM WHAWUBUIYaJIbHBIX KOHCYIBTAIMMA, IS TEKYIIEr0 KOHTPOIS U TMPOMEXKYTOYHOU
aTTecTanuu: pabodee MeCTO MpemnojaaBaTelsis, padoune Mecra obOydaromuxcs, gocka.llomermenue mms
MPOBEJICHUS JIaDOPATOPHBIX, MPAKTUIECKUX PabOT; IJIs TPYIIOBBIX M MHIUBUIYATbHBIX KOHCYJIbTAIIUA;
JUTSL TEKYIIIETO KOHTPOJIS U MMPOMEKYTOYHOH aTTecTanuu: pabodee MeCcTo MmpernoiaBareis, paboune MecTa
oOyuatomuxcs, g1ocka.Mebenb 1aboparopHas, mkad BBITSHKHON ¢ MOIKO#M —1 T, IITaTUB, peakIMOHHAS
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npoOupKa, OOBIKHOBEHHAs MPOOMpPKa, Tra300TBOAHAs TPYOKa, 3JEKTPOHArpPEBATENbHBIM MPUOOp WU
CIMPTOBKA, ATUJIOBBIM MM JIOOOH JAPYrod CHMPT, KOHLEHTPUPOBAHHAS CEpHas KHCIOTa, pPacTBOP
nepmanranata kanuss KMnO4, Opomnas win noaHas Bojga (2—-3 KamiM CIHUPTOBOM HACTOMKM HoAa
OpuanTh K 1-2 M1 Boasl), auctuiuiupoBanHas.Peaktussl: C3Hs(OH)3, C,HsOH, 5-10 % p-p NaOH; 10
% p-p CuSOy4, 5% BomusIit p-p KMNO4, 5% p-p K2Cr,07, 10% p-p H2SO4, korm. HSO4, CH3COONa T18B.

Ob6opynoBanue: NpoOUPKH, CHUPTOBKA, JepKaTeNb Il IPOOUPOK, CIIUpallb U3 MEIHON IPOBOJIOKH,
IIMATENb JJISl CYXUX BEUIECTB.

3ananme:
1. BcnoMHUTB MpaBwiia 1Mo TEXHUKE OE30MaCHOCTH MPH IPOBEICHUH JTa00paTOPHBIX PadoT.
2. [IpounTaTh HHCTPYKIHIO 11O TPOBEACHHUIO OIBITOB.
3. IIpuroToBUTH HEOOXOAMMYIO XUMHUYECKYIO IIOCYAY M 000pYIOBaHKE ISl IPOBEICHUS OIBITOB.
4. TIpoBecTy OMBITHI.
5. OdopMuts 1a60paTOpHYyIO PadoTy.
6. 3anonHuTe TAOIUILY

IMopsiiok BbINOJIHEHUS PA0OTHI:
1 I[IpoBenuTe 1abOpaTOPHBIE OMBITHI COTJIACHO UHCTPYKIIUH;
2 3aMyIIUTEe YPAaBHEHHS PEAKIUN B MOJICKYJIIPHOM, MOHHOM M KPaTKOM MOHHOM BHJI€ B T€TPa/b;
3 Caemnaiite BBIBOJ O MPOICTIaHHOM paboTe

OmnbiTNel: KauecTBeHHBIE peakLnu MpeAeIbHbIX OJHOATOMHBIX CIIUPTOB
1.1. Okucnenue 3TaHoa B MPUCYTCTBUE MEIHOTO KaTaau3aropa.

Haneiite B mpobupky 0,5 mu stmwinoBoro crnupra. CHUIBHO pacKaluTe CIHUpalb W3 MeIHOU
MIPOBOJIOKH B IJIAMEHU CIIMPTOBKH, JIepika e€ JepKareieM, U OyCTUTe MpoOupKy co ciiuptoM. [IpoBectn
3Ty OIlEpaluIo0 HecKoJbKo pa3. [loHroxaiiTe, HanpaBisis kK cebe pykoi Belaenstoniecs napel. Mx 3amax
HAallOMMHAET 3amax MpesbIX sf0JI0K. DTO 3amax YKCYCHOro anpieruja. YTo mpous3ouuio ¢ MeAblo B
cnupre? 3alnuInNTe YpaBHEHUS IPOUCXOIAIINX PEAKIIHH.

1.2. Oxucnenue TUIOBOrO CIIUPTA IEPMAHTaHATOM KaJlusl.

B npoGupky HanmuBatoT 1 — 2 MJI 3THJIOBOTO CHHUpTa, NMPUOABISAOT 1 MJI BOJHOIO pacTBOpa
IIepMaHraHaTa Kajusl U HarpeBaroT B cJ1a0OM IUITaMEHU CIUPTOBKH. [Ipu OKMCIEHHWH 3THUIIOBOTO CHHUpTa
o0pasyeTcs YKCYCHBIH anbJieru]] (JIETKOKUIAIIAs KHUJIKOCTh C 3allaXxOM IMpeJbIX f0JI0K), a IepMaHraHat
oOecIBeUnBaeTCs U BhINaaeT Oyphiid ocanok okcuaa Mapranima (1V).

1.3. Okucnenue 3tanona auxpomarom kamus (EP).

B npobupky nomecture 0,5 mu stanona, 0,5 mu 5% pactBopa nuxpomaTa Kainus U 5-6 Karuienb
10% pacTtBOopa cepHOli KuciOThl. Cllerka HarpedTe pacTBOp HaJl IUIAMEHEM CHUPTOBKM 10 Hadaja
n3MeHeHus 1Bera. OmrymiaeTcss XapaKTepHBIN 3amax YKCYCHOTO aibJeruja (3amax MpesbiX sOJIO0K).
Crnenaiite BBIBOJ O BOCCTAaHOBHUTENIBHBIX CBOMCTBaxX CIHPTOB. 3alMIIUTE YpPaBHEHUE MPOUCXOMASIIEH
peaxiuu.

1.4. Tlony4yeHne yKCyCHOATHIIOBOTO 3upa.

Haneiite B mpoOupky 1 MJ1 3TaHOJIa U OCTOPOKHO TaKOH ke 00beM KOHLEHTPUPOBAHHON CEpPHOM
KHUCIOTHL. [IpnbaBbTe HEMHOTO CYXOro areraTa HaTpus, cJerka HarpeuTe NpoOUpPKY U MOHIOXaiTe
oOpa3oBasiieecs BeulecTBo. Hanumure ypaBHeHHE peaknu.

OmnbiT Ne 2. KaueCcTBEHHBIE PEAKIINNA HA MHOTOaTOMHBIE CITUPTHI
Oo6pazoBanue rounepara meau(1l).
Metonuka. B npoOupky HanusatoT 0,5mn1 2%-Horo pactBopa cynabhara menu u 2 mia 10 %
pactBopa ruapokcuia Hatpus. K oOpa3oBaBiieMycs ocajKy roiay-00ro 1npera NpuIMBaioT TIMLEPUH U
CMECH BCTPSIXUBAKOT. 3AlMIINTE YPABHEHHE IIPOUCXOISAIIEN PEAKIINN.
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[Topsinok BemonHenus | Habmonenus VYpaBHEeHUsS XUMUYECKUX peakinidi. BeIBOAbI
OIIbITA

OmnpiT 3. KauecTBeHHAs peakiivs Ha YKCYCHYIO KHCJIOTY

YKcycHast KHCJIOTa OKa3bIBaeT OaKTepUIIMAHOE U OakTepruocTaTuieckoe aeiicreue. Hanpumep, 3%
pPacTBOp YKCYCHOM KHCIIOTBI yOMBAET MajlouKu OpromHoro Tuda, 4% pacTBop — KUIIECYHYIO HAJIOUKY.
Oco0eHHO aKTHBHA YKCYCHasl KUCJIOTA MO OTHOILIEHHIO K CTA(MIOKOKKAM, CITY>KalllMM MPUIHHON
MUIIEBBIX OTPABIICHUH.

[Tpu B3auMOIEHCTBUM YKCYCHOM KHCIIOTHI C COJISIMU JKeJie3a MOSIBIISAETCS KpacHO-0ypoe
okpamBanue. Ha 3Toii peakiuy B CaHUTapHOM MPAaKTUKE OCHOBAHO OMNpE/eNIeHNEe YKCYCHOM KUCIIOTHI B
BO3/yX€ IPOMBIIIJICHHBIX TOMEIICHUA.

B nipoGupke ¢ 3-4 M1 BOJbI paCTBOPUTE LIETIOTKY HATPUEBOM COIM YKCYCHOM KUCIIOTHI U IpUJIEiTE
HECKOJIbKO Karienb pactBopa xjopuja xxenesa (11I). [losBnsercs kpacHoe oKpallvBaHUE pacTBOpa
BCJIEJICTBHE 00Pa30BaHUs pACTBOPUMOM KOMIUIEKCHOW COJIM — XJIOPH/Ia OCHOBHOTO TeKcaaleTara xxeues3a
(IID). IIpu KkUMAYEHUN TPOUCXOTUT IMIPOJIN3 KOMIUIEKCHON COIM (YIPOILIEHHO — alleTara xejes3a) u
o0pa3oBaHKE XJIONBEB OYPOTO IIBETA.

3CH3COONa + FeCl3 — (CH3 COO)3Fe + 3NaCl

Auerar xene3a (1)

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

OCHOBHOM aLleTaT Kenes3a

Crnenaiite BBIBOJ O XMMHUYECKUX CBOMCTBAX MHOIOATOMHOI'O CIIMPTA INIMLEPHUHA IO CPABHEHUIO C
OJIHOATOMHBIMH.

®dopma npegocTaBJieHus pe3ybTaTa
Ot4er o mpojenanHoi paboTe, ypaBHEHHE PEaKIIui B MOJIEKYIIIPHONM U MOHHOH (popMax, BBIBOIBI
Ha KaXX]IbIi OIBIT, BEIBOJI IO BCEH 1abopaTopHOil padore.

Kpurtepuu oneHku:

«5» (OTAMYHO): BBICTABISETCSA CTYIEHTY, €CIM pacdyeTHas M rpaduyeckas 4yacTH BBITIOJIHEHBI B
MOJTHOM 00BeMe, perieHne oGOpMIIEHO C COONIOJCHHEM YCTAHOBJIECHHBIX NPAaBHJ; CTYIEHT CBOOOTHO
BJIaJIeeT TEOPETUYECKUM MaTepHaioM, 0€30IINO0YHO MPUMEHSIET ero MPU PELICHNH 3a/1a4.

«4» (XOpoIlo): BBICTABIAETCS CTYACHTY, €CJIM TpPU BBIIOJHEHUU 3aJaHUS  JIOMYIIECHbI
HEe3HAUUTENIbHbIE OLIMOKM, perieHne o(opMiIeHO ¢ COOIOJEHUEM YCTAHOBIIEHHBIX IMPAaBMI; CTYAEHT
CBOOO/IHO BJIaJIEET TEOPETUUECKUM MaTepUaioM, 0e30mH00YHO IPUMEHSIET €ro IIPH PEIeHNH 3a/1ay;

«3» (yIOBIETBOPHUTENBHO): BBICTABISETCA CTYAEHTY, €CIM 3aJaHHE BBIOJHEHO C «TPyOBIMK»
omnOKamu, perienre opopmiieHo 0e3 coO0IeHHs YCTaHOBJIEHHBIX MPaBUI ;

«2» (HEyIOBIETBOPHUTENBHO): BBICTABIISIETCS CTYACHTY, €CIi paboTa He BHINOIHEHA.
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Tema 2.1 Ctpoenue atoma. [lepuoanyecknii 3axon u [lepuognyeckasi cucTeMa XMMHUYECKUX 3J1€eMEHTOB
JILA. MeHpesieeBa

IIpakTuyeckoe 3ansiTue NeS
Pemenue npakruyeckux 3aaHuii Ha COCTaBJIeHUE YIEKTPOHHO-Tpaduieckux ¢gopmyJ iemMeHToB 1-4
NepHuoI0B.

Lesb: HAyYUTHCA COCTABIATH DJIEKTPOHHBIE M AJIEKTPOHHO-Tpaduueckue (OpMysbl SJIEMEHTOB;
CPaBHMBATb JIEMEHTHI 10 XMMUYECKUM CBOMCTBAM.

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06

MarepunanbHoe obecrnieyeHue:

VYuebHas ayauTOpus Ui POBEJCHUS JIEKIIMOHHBIX, JJAOOPATOPHBIX U MPAKTUYECKUX 3aHATHUH; A
TPYINIOBBIX W WHAWBUAYAIBHBIX KOHCYAbTAMK; JJISi TEKYIIETO KOHTPOJS M IMPOMEXKYTOUHOM
arTecTauuu: pabodee MeCTO IpemnojaBarensd, paboune Mecra oOydaroumuxcsi, Aocka. Kommbrotep:
AMDALtlon (tm)ll x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ monutopl9”,
npoekrop EPSONEH-TW650, skpan Hactennsiii LumienEcoPicture - 1 mit.;

Muxkpockon "Mukpomen-C-13"-1 mr.YuebHO-MeTOIMYECKasT JOKYMEHTALUs, JAUJAKTHUECKUE
cpeactBa. Pabouee MecTo mpenopaBaresis: MEPCOHAIBHBIA KOMIBIOTEp, paboune mMecta 00ydaronmxcs,
ocKa yueOHasi, yueOHasi MeOeb.

3aganue:

1. CocraBbTe JICKTPOHHBIC H JICKTPOHHO-Tpadudeckue GopMyIibl, 0XapaKTepH3yHTe XUMUUECKHE
cBoiicTBa aneMmenToB: P, O, Sr, Al, Ni, Se, W, Sn, S, ClI, Sc, At, Rb, As, Zr, Cu, Te, Fe, Bi.

2. CpaBHHTE 10 CBOMCTBAM JJIEMEHTHI B Ps/Iax:

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

0) C, Si, Ge, Sn, Pb

Ilopsinok BbINOJHEHHS Pa0OTHI:

1. CocraBbTe 2JIEKTPOHHO-Tpaduueckre GopMyibl aTOMOB JIEMEHTOB

2. CpaBHHUTE TIO CBOMCTBAaM 3JIEMEHTHI B pAaX

Crpoenue aToma

1. B nentpe atoMa HaXOAUTCS SIAPO, KOTOPOE 3aHMMAET HUYTOXKHO MaJlblii 00beM MPOCTPAHCTBA 110
CPaBHEHHIO CO BCEM 00BEMOM aToMa, HO 3aKJIOYaeT B cede MOUTH BCIO €ro maccy. Sapo mpexacrasiser
cO00# COBOKYITHOCTh JJIEMEHTApHBIX YaCTHUIl: MPOTOHOB, MOJIOKUTEIHHO 3apSKEHHBIX, U HEHUTPOHOB,
HE3apsAKCHHBIX. 331351)1 Aapa HOJ'IO)KI/ITGJ'IBHI)II\/’I, PaB€H 4YHCIY IPOTOHOB H OCTOSITHHBIN JI1 KaXXKI0r1o
XUMHUYECKOT0 2JIEMEHTA.

2. BOkpyr sizipa pacroioKeHbl AJIEKTPOHBI: AIEMEHTAPHBIE OTPHIIATENHEHO 3apsKEHHBIE MUKPOYACTHIIBI
(€). DnexkTpoH HWMeEeT HHUYTOXHYIO MacCy, W JBOMCTBCHHBI XapakTep — OH NPEACTaBIsCT COOOM
OJTHOBPEMEHHO YaCTHILY U AIEKTPOMATrHUTHYIO BOJIH.

3. ATOM 3JeKTpOHEHTpAJICH, MTOATOMY YHUCIIO SJEKTPOHOB B 3JEKTPOHHOW 000JIOYKE PABHO UUCTY
MIPOTOHOB B si/ipe. MexXy SApOM U 3JIEKTPOHAMHU CYIIECTBYIOT JIEKTPOCTATUYECKHE CHIIbI TPUTSKEHHUS.
4 4. DIEKTPOH XapaKTEPU3YETCs INEKTPOHHOU IUIOTHOCTBIO M
BEPOSTHOCTHIO ~ NPEOBIBAaHUS  €ro  OKOJIO  siipa,  KOTOpBIE
M3MEHSIOTCS B COOTBETCTBHH C TpaduKOM

DNeKTPOHHanA
NAOTHOCTb,

BepoaTHOCTb
npebbiBaHUA
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DJIEKTPOH MOXKET HAXOJIUTHhCS B JIFOOOM TOYKE MPOCTpaHCTBA BOKPYr spa. [losTomy KBaHTOBas
MeXaHUKa BBOJUT MOHITUE 2IeKMPOHHO20 obnaka (opoumanu). 3apsj 3JIEKTPOHA Kak Obl pa3MasbIBaeTCs,
pacIuIbIBaeTCs 1Mo BceMy 00beMy 3Toro obnaka. Opbouma s1exkmpona (opbumans) — 3TO TPOCTPAHCTBO
BOKPYT' S/Ipa, KOTOPOE COOTBETCTBYET MAaKCHUMAIbHOW JJICKTPOHHOW IUIOTHOCTH W BEPOATHOCTH
npeOBIBaHUS €0 OKOJIO siApa.

DNeKTPOH MOYKHO MPEICTaBUTh KaK 00J1aK0, «pa3Ma3zaHHOE» BOKPYT spa.

5. B arome no npunyuny I[layiu He MOXET OBITh Ja)Ke IBYX OIMHAKOBBIX 3JCKTPOHOB, TO €CTh
3JIEKTPOHOB C OAMHAKOBOM YHEPTUECH.

DHEPreTUYeckoe COCTOSIHUE KaXKIIOTO 3JCKTPOHA B aTOME OIMCBHIBACTCS YETHIPHMSI KBAHTOBBIMHU
YHCIAMU:

— enasHoe keammogoe uucio (N) mpuHUMaeT 3HadeHus 1,2,3, ..., o0 U yKa3blBaeT HAa HOMEp
HHEPTreTUYECKOTro CI0s (YpOBH:), HA KOTOPOM HAXOIUTCS ATOT JIEKTPOH;

— nobounoe kearnmosoe uucio — opoumanvroe (1) npuaumaet 3uauenus 0 (s), 1 (p), 2 (d), 3 (f), ...,
n-1; ompenemnsier Gopmy aIeKTpoHHOTO OONaka (opOurtanu): mapooOpa3Hoe 00JaKO — S- MOAYPOBEHb,
ranTenacoopasHoe — P-1oypoBeHb, Oosiee cioxHbie (opmbl d- u f-moxypoBHu;

(Y oo SN 2
S T AR D
Puc. 2. ®opMbl 3J€KTPOHHBIX 00JIaKOB (CjIeBa HApaso S-, P-, d-, f-opOuraneii)

— Macnumuoe keanmogoe uucio (M) OmpeneNseT MOJIOKEHHE OpPOUTATM B IMPOCTPAHCTBE IO
OTHOIIICHHIO K MAarHUTHOMY TOJIO 3eMJIM. S-OpOWTal b 3aHMMAaeT OJHO EJIMHCTBCHHOE TOJIOKEHHUE, P-
opOUTaIb UMEET TPH IMOJOKCHHS IO OCAM KOOpAMHAT, (-0pOuTais — MsTh MOJ0XeHu#, f-opoutans —
CEMb TIOJIOKCHHUIA;

— 3JICKTPOH MPOSBISCT 0C000e CBOMCTBO cnun (aHII. SPIN — BEPETEHO), XapaKTEPU3YIOIIEE €ro
BpalllcHHEe BOKPYI COOCTBCHHOW OCH IO YacCOBOHM CTpENIKe WMJIM MPOTHUB 4YacoBOW crpenku. [Ipoexius
CIIMHA, HA3BIBACMAS CIUHOBbIM KEAHMOBbIM uuciom (Ms), MOKET PHHAMATH [BA 3HAUYCHUS: + /1o, —/5 |
OHM COOTBETCTBYIOT BpAIllEHHWIO DJIIEKTPOHA IO YACOBOW CTPENKE W TMPOTHB YAaCOBOM CTPEIKHU.
DHEpreTUIecKyro sueiKy MOT'YT 3aHUMAaTh MAaKCUMYM J[Ba DJICKTPOHA C Pa3HBIMH CITHHAMH.

Hamnpasnenue Bpamienus I1o yacoBon IIpoTus yacoBoi
CTpeJIKE CTpPEJKU
CnuHOBOE KBAHTOBOE YHUCIIO. ............. +1/, 1,
O0o3HaueHue IEKTPOHA ~ ........ 1 !

6. 9HepFeTI/I‘leCKI/Ie YPOBHH U MOAYPOBHU PACIIOJIOKCHBI HA OIMPEACIICHHOM pAaCCTOSAHUU OT sAApa U
3aIOJIHATOTCS SJICKTPOHAMU 10 NPpUHYUNY MUHUMYMA IHep2cuU B CIICAYIOIICM ITOPAAKE!

15%25%2p°3523p®45%3d™°4p°®5524d 5 p®es4f 50 6p° 75?5 46d ™. ...

»

Aneopumm cocmaenenus 31eKmMpOHHBIX POPMYIL U IJIEKMPOHHO-2PAPUUECKUX CXeM AMOMO8 XUMUUECKUX
9/1eMeHMOo8

Onexmponnas ¢opmyna 21emenma — 3TO TOPSAOK 3aAOJIHEHUS JJIEKTPOHAMHM YpPOBHEH U
MTOAYPOBHEM.

Onexmponno-epaguueckas cxema (popmyna) snemenma — pacrpeielieHue BaICHTHBIX 3JIEKTPOHOB
10 PHEPTETUICCKUM STUEHKaM.

Ilpumep: CoOCTaBUTH 3JEKTPOHHYIO (GOPMYITY U DIEKTPOHHO-TPA(UUECKYIO CXEMY D3JIEMEHTa C
MOPSAAKOBBIM HOMepoM Z=14.

1) 3ammcath CUMBOI dJIeMeHTa Si.

2) Omnpenenuts HOMEp Meproaa — 3.

3) OmpenenuTh YMCIIO EKTPOHOB —14.
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4) 3anucaTh MOCJCIOBATEIBHOCTh  3allOJHCHUS OJJICKTPOHAMH YPOBHEH U  IMOJypPOBHEH,
PYKOBOJICTBYSICH NEepPUOANYECKON TaONUILIed U IOMHS, YTO HA NEPBOM Clloe MOXKET ObITh MAKCUMAJIbHO 2
e Ha OIHOM S-TIOXYPOBHE; HA 6MOPOM MAKCHMAJLHO 8¢ HA S M P — IOAYPOBHSX; HA Mpemvem
MakCHUMaJIbHO 18eS-, p- U O-MOAYPOBHSIX; Ha uemeepmom — MaKCUMAJIbHO 32¢ ma s-, p-, d- u f-
MOAYPOBHSIX.

Si — 15%25%2p°35°3p*
5) IMoauepKHYTh BaJICHTHBIC DJICKTPOHBI.
6) Pacnpenenuth UX 1O MOAYPOBHSM TPETHETO CIIOS, YKAa3aB CTPEIKAMH.

=3 WY RNT] L[]
L%

7) VYka3arh BO3MOXHBIC CTCIIEHH OKHMCJICHHUS CT. OK. +4.
8) CocraButh (HOpMYITy BBICIIETO OKCH/IA, 0XapPAKTEPH30BATh €TO.
Beicmmii okcua SiO;. Xapakrep OKCH/1a KUCIIOTHBIA.

®opma npeacTaBjieHus pe3yJbTaTa:

BrimonHenHast paboTta mpeicTaBisieTcs NPEnoAaBaTesio B TETpaay Ul BBIIOJHEHUS MPAKTUYECKUX H
KOHTPOJIBHBIX pa0OT MO AUCIUTUIMHE «XUMHS
BeimonHeHHbIe yripayKHEHUS

Kpurtepuu oneHku:

«5» (OTIMYHO): BBICTABISIETCS CTYISHTY, €CIIM pacdeTHas W rpaduyeckas 4acTH BBIIOJHEHBI B
HOJHOM 00BeMe, pelieHHe OQOpPMIIEHO ¢ COOJIIOJICHHEM YCTAHOBJIEHHBIX INPABUII; CTYAEHT CBOOOIHO
BJIaJICET TEOPETUYECKUM MaTepraoM, 0e30m100YHO MPHUMEHSET €ro NPHU PEIICHNH 3a/1ay.

«4» (XOpoIlo): BBICTABJIAETCA CTYACHTY, €CJIM MpPU BBIIOJHEHUU 3aJ@aHUS  JIOMYIIECHbI
HE3HAYUTENBHBIC OIIMOKH, pelieHHe O(OPMICHO C COONIOAEHHEM YCTAHOBICHHBIX IMPABWI;, CTYICHT
CBOOO/IHO BJIaJIEET TEOPETUUECKUM MaTepranoM, 6€30mn00YHO IPUMEHSET ero MPU PeIIeHUH 3a/1a4;

«3» (yIOBIETBOPHUTENBHO): BBICTABISETCA CTYAEHTY, €CIM 3aJaHHe BBIOJHEHO C «TPyOBIMU»
ommOKamu, perieHre opopmiieHo 0e3 coOI0IeHHs YCTaHOBIEHHBIX MPaBUI ;

«2» (HEyIOBIETBOPHUTENBHO): BBICTABIISIETCS CTYACHTY, €CIM paboTa He BHIOIHEHA.

Tema 2.1 Crpoenne aroma. Ilepnoagndeckuii 3akon u Ilepnoanyeckas cucreMa XMMHYECKHX
anemMenToB JI.A. MeHaeeeBa

IIpakTnueckoe 3ansaTne Ne6
Penrenne npakTHKO-OPMEHTHPOBAHHBIX TEOPeTHYECKUX 3aJaHUIi HA XapaKTepH3aluIo
XMMHYECKHX 3J1eMeHTOB «MeTal/inuecKkne 1 HeMeTallInyecKue CBOHCTBA,
3J1eKTPOOTPULATEIbHOCTh M CPOJCTBO K JIEKTPOHY XMMHUYECKHX 3JIeMEHTOB B COOTBETCTBHE € X
JICKTPOHHBIM CTPOCHUEM M IT0JOKCHUEM B HCpHO}IquCKOﬁ CUCTEME€ XUMHUYECCKHUX 3JIEMECHTOB I[.I/I.
MemnpeJiieeBa».

He.]]b: HAYYHUTBECA ONTPCACTIATE MCTAJUIMYCCKUE U HEMETATINIMYCCKHEC CBOMCTBA XUMHYECKHUX
OJICMCHTOB.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06

MarepuanbHoe o0ecnieyeHme:

YueOHas ayauTopus AJjid NpOBCACHUS JICKIIMOHHBIX, J'Ia60paT0pHBIX " MPAKTUYCCKUX 38.H51TPII>'I; JUIA
IpYHNIoOBBIX W HWHAUBUAYAJIBHBIX KOHCYHBTaHHfI; 1 TCKyHIEro KOHTPOJIA U HpOMC)KYTOqHOﬁ
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aTTecTaluu: pabouee MeCTO TMpermojaBaTelisi, padouue Mecra oOydarommxcs, nocka. KommbroTep:
AMDAtlon (tm)Il x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ mouutopl9”,
npoekrop EPSONEH-TW650, skpan Hactennsiii LumienEcoPicture - 1 mr.;

Mukpockon "Mukpomen-C-13"—-1 mr.YueOHo-MeTOoquYecKass AOKYMEHTAIUs, IUIAKTHYECKHE
cpenctBa. PaGouee MecTo mpernomaBarens: MepcoOHANbHBIA KOMITBIOTEp, pabodne mMecTta o0yJaronmxcs,
JOCKa yuyeOHas1, yueOHast MeOeb.

3aganue:

Bonpocs! 1uist 3akpernieHus TeOpeTUUeCKOro MaTepruana K NpakTHIECKOMY 3aHITHIO
Kakyto nndopmaruto naér [lepuoanyeckast cucteMa XUMUYECKUX 3JIEMEHTOB?
Uto Takoe atoM, MosiekyJsa’?
Kaxue yacTuipl BXoJIAT B cOcTaB aToMa’?
[IpuBenuTe mpuMepsl METAJUIOB U HEMETAJLIOB.
ChopmynupyiiTe mpaBuiia 3alI0JHEHUS SHEPTETHUECKUX YPOBHEH.

arLONOE

3aganus 1J19 NPAKTHYECKOr0 3aHATHS:
OTBerbTe Ha 3a/laHus, BHIOpAB BEILIECTBA M3 BAILLEro BapHaHTa O] HOMEpaMH...(II0 YKa3aHUIO
YUUTES).

BapuanTsl
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 O P

8 H B N Na C
9 Ba Si Li Cl Al
10 Ga P H Zn Se
11 C O S B K
12 F Ag Al N Kr

1. JlaiiTe Ha3BaHHE XUMUYECKHUX HJIIEMEHTOB M3 Balllero BapyaHTa.

2. OmpenenuTe MECTOHAXOXKIEHHE XMMUYECKOTO JJI€MEHTa U3 Balllero BapuaHTa MO HOMEpamH... B
[Tepuonnueckoii cucteme X3, yKazaB MOPSIKOBBIH HOMEp, HOMEP T'PYIIIbI, TOATPYIITY, HOMED
MepUoJa 1 psL.

3. 3amummre CcXeMy CTPOSHHS aTOMOB XUMHYECKHX 3JIEMEHTOB W3 Ballero BapHaHTa IIOJ
HOMEpaMH...

4. 3anummuTe SIEKTPOHHYI KOHQUTYpAIMIO SJEKTPOHOB B aTOMax XHMMHUYECKHX DJIEKTPOHOB U3
MPEbIAYILIEr0 HOMEPA.

5. Ompenenure, ucnonb3ys [ICXD, m 3anummTe OTHOCUTEIHHBIE AaTOMHBIE MACChl XMMHYECKUX
3JIEMEHTOB U3 BAIIErO BapUaHTa 0] HOMEPAMHU....

6. YKaXuTe KOJUYECTBO ICKTPOHOB, IIPOTOHOB M HEHTPOHOB B aTOMaX XMMHUYECKUX DJIEMEHTOB U3
BalllETO BapHaHTAa M0 HOMEPAMHU. ..

7. BpmummTe B ABa CTOJONKA XUMAYECKHE 3HAKH METAJIJIOB M HEMETAJIJIOB U3 BAIlIETO BapUaHTA.

8. 3Bamummre ¢GopMynbl BHICIIUX OKCHAOB M JIETYYHUX BOJOPOJHBIX COEAMHEHUU, 0O0pa30BaHHBIX

XUMHUYCCKUMH DJIEMCHTAMU U3 BallICr0 BapyuaHTa IIOJ HOMCpaMHu. ..
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Iopsiiok BbINOIHEHUs PadoThI:

1. IToBTOPUTH TEOPETUUECKUI MAaTEpUAJI [0 TEME MPAKTUUECKOTO 3aHATHS.
2. OTBETUTH Ha BOIIPOCHI JUIsl 3aKPEIICHUSI TEOPETUUECKOTO MaTepraa.

3. BbINOAHUTE 33/1aHUs 110 TEME.

4. OdopMHTD OTYET.

Kpamkue meopemuueckue u yuedOHo-memoouyecKkue mamepuaisl
no meme NPAKMuU4YECKO20 3aHAMUSA
Ilepuoauyeckunii 3aK0H.

[Tepmonnueckuit 3akoH Obu1 OTKpeIT JI.MI. MenaeneeBoim B 1868 rTomy. Ero coBpemeHHas
(bopMyIHMpOBKa: CBOWCTBA XMMHUYECKHX OJJIEMEHTOB W 00pa3yeMbIX HUMH COCJUHEHUH (TPOCTBIX U
CJIO’KHBIX ) HAXOSATCS B MIEPUOIUYECKON 3aBUCUMOCTH OT BEJIMYMHBI 3apsiia aTOMHOTO Spa.

[lepuoauueckuii 3aKOH JIEKUT B OCHOBE COBPEMEHHOIO YYEHHUS O CTPOCHHUM BELIECTBA.
[lepuoanueckas cucrema J{.M. MenneneeBa sBisieTcs: HarJasAHBIM OTPAKEHUEM IEPUOAMYECKOT0 3aKOHA.

B nepuoanueckoil Tabiauie 3I€MEHTHI PacloJIOKEHbI B IOPSIKE YBEJIWYEHHS aTOMHOIO 3apsja,
TPYIIHUPYIOTCS B "CTPOKU U CTONOLBI" - IEPUOABI M TPYIIIIHL.

[lepuon - psAx TOPU3OHTAIBHO PACHOJIOKEHHBIX XHUMHYECKHUX 3JEMEHTOB. 1, 2 u 3 mnepuombl
HA3BIBAIOTCS MAJIBIMH, OHU COCTOSIT M3 OJHOTO psiia AJIeMEHTOB. 4, 5, 6 - Ha3bIBAOTCS OOJBIIMMHU
NepUOJaMH, OHU COCTOAT U3 JIBYX PsIOB XUMUYECKUX JIEMEHTOB.

['pynmoii Ha3bIBAIOT BEPTUKAJIBHBIA PSIJA XUMHUYECKHUX DSJIEMEHTOB B IEPUOAMYECKON Tabmuile.
OnemeHThl coOpaHbl B IPYMNIbl HA OCHOBE CTENEHM OKHCIEHUS B BbicIIeM okcuie. Kaxnas u3 BocbMu
TPYMI COCTOUT U3 TJIABHOM MOATPYIIHI (2) U MOO0YHOM moArpymisI (6).

[lepuonnueckas tabnuna .M. MenneneeBa COIEpPKHUT KOJOCCAIBHOE YHMCIO OTBETOB Ha CaMble
pasnble Bompockl. [Ipu ymMenoM ee MCHOIb30BaHUU Bbl CMOXKETE IMpearoyiaraTb CTPOCHHE M CBOMCTBA
BELIECTB, YCHEIIHO MHCATh XMMUUECKHUE PEAKIUH U PellaTh 3aauu.

Paaunyc aToma.

Paguycom aToma Ha3bIBalOT PACCTOSIHME MEXKIY aTOMHBIM SIIPOM M caMOM JalbHEW 3JIEKTPOHHOU
opOuTanplo. JTO HE 4YeTKas, a YCJIOBHas IpaHUIlA, KOTOpas TOBOPUT O Haubojee BEPOSITHOM MecTe
HaXO0X/ICHUS JIEKTPOHA.

B nepuone paguyc aroma yMEHbIIAETCA € YBEIMUEHUEM TIOPSAKOBOrO HOMEpa 2J1eMeHTOB ('—" cieBa
HaIpaso). DTO CBA3aHO C TEM, YTO C YBEJIIMYEHHEM HOMEPA IPYIMIbl YBEINYUBACTCS YMCIIO AJIEKTPOHOB Ha
BHEIIHEM YpOBHE. 3allOMHUTE, YTO AJIA 3JIEMEHTOB TJIaBHBIX MOArPYHI HOMEP TPYIIbl PaBEH YUCTY
AJIEKTPOHOB Ha BHEIIHEM YPOBHE.

C yBenuueHUEM 4HCIa DJIEKTPOHOB OHU CTAHOBATCSA 0oJiee CKYUYEHHBIMH, TaK KaK MPUTITHBAIOTCA
JPYT K IpYTYy CHIIbHEE: 3TO U €CTh IPUYNHA MAJIEHBKOTO pajinyca aroma.

YeM MeHbILIE JIEKTPOHOB, TeM 0OJbIlle Y HUX CBOOOJBI M OOJblIe paguyc aroma, Mo3TOMY paanyc
yBEJIMUYUBAETCs B niepuojie "«—" crpaBa HajleBo.

B rpynne pagmyc aToma yBEIMYMBAETCS C YBEJIMYEHHUEM 3aps]la aTOMHBIX siep - cBepxy BHM3 "|".
UYem 6osbliie mepro, TeM OOJIbIIe ANEKTPOHHBIX OpOUTael BOKPYr aToMa, COOTBETCTBEHHO, M 0OJIbIIe
ero paguyc. C yMeHbLIEHUEM 3apsijia aTOMa B TpyNIe pajuyc aToMa yMEHbIaeTcs - CHU3y BBepx "1".
DTO CBA3aHO C YMEHbBIIEHHEM KOJMYECTBa 3JEKTPOHHBIX opOuTaneil Bokpyr artoma. [[ns mpumepa
BO3bMEM aTOMBI O0pa U aTFOMHUHUS, SJIEMEHTOB, PACIIOIOKEHHBIX B OJIHOH TpyIITe.
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Faduyc amoma maaerbicuil,

CCMB MOABKO 1.ad U Zas opdumanu Paduyc amoma SoAbULE,

eCmab 2 o opdumane

Crpoenne aroma.

ATOM — 3TO MeJbYalIlasg XUMAYECKH HeJleJIuMasl YaCTULA BELIECTBA.
ATOMBI MOTYT COEOUHATBCS JAPYr C JPYroM C IIOMOIIbIO XHMMHYECKUX CBA3€H B pPa3IU4HOU
[I0CJIEZI0BATENBHOCTH, 00pa3ys 00Je€e CI0KHBIE YACTHULIBI — MOJIEKYJIbI.
MoJjiekyjia — 3TO MeNbyYaillle YacTULBI, KOTOPBIE COCTOAT U3 aTOMOB. OHU SIBJISIFOTCSI XMMHYECKH
JeIUMBIMH.
ATOM cocToUT M3 0ojiee MENKHUX, WIH 3JeMEHTAPHBIX YaCTHULl — IPOTOHOB (p), HEUTPOHOB (n) U
AJIEKTPOHOB (&).
B nenTpe aroma pacrosiaraercst sapo, KOTOpOe COCTOUT M3 MPOTOHOB U HEMTPOHOB (MX OOlIee Ha3BaHUE
HYKJIOHBI), @ BOKpYI sJpa BpallaloTcs »3JeKTpoHbl. OmnucbiBaeMas MOJEIb aroMa Ha3bIBaeTcs
"mianetapHoi" u ObuTa mpeuiokeHa B 1913 rony Benukumu ¢usukamu: Hunscom bopom m Dpnaectom
Pezepdopaom.

DJIEKTPOHHASI KOHPUTYpANHs aToMa.

DJNEKTPOHBI aTOMa HAXOJIATCS B HEMPEPHIBHOM JIBI)KEHUU BOKPYT AIpa. DHEPIHsl 3J€KTPOHOB
OTJIIMYAETCS APYT OT APYra, B COOTBETCTBUH C TUM 3JIEKTPOHBI 3aHUMAIOT Pa3JINYHbIE SJHEPTETUUECKUE
YPOBHHU.

OHepreTu4eckue YpoBHHU MOAPA3AEIAIOTCS Ha HECKOJIBKO ITOYPOBHEH:

1. Tlepssiii ypoBeHb: COCTOUT U3 S-TIOAYPOBHS: 0HOM "Is" sueilku, B KOTOpOH momMemaroTcs 2
3JIEKTPOHA (3aIMOJIHEHHBIH AJIeKTpoHaMHU - 152)

2. Bropoii ypoBeHb: COCTOUT U3 S-TIOAYPOBHS: OfHOU "s" stueiiku (2s2) U p-1moaypoBHs: Tpex "p"
sueek (2p6), Ha KOTOPBIX MOMEIAETCs 6 AIEKTPOHOB

3. Tperwmii ypoBeHb: COCTOUT U3 S-TIOAYPOBHS: 0JTHOM "s" stueliku (3s2), p-oaypoBHS: Tpex "p"
sueek (3p6) u d-noxyposus: misatu "d" siueex (3d10), B koTopsix momerniaercs 10 2IeKTpOHOB.

4. YerBepthiii ypoBeHb: COCTOUT U3 S-TIOYPOBHSI: OJTHOM "s" stueiiku (4s2), p-TTOAYPOBHS: TPEX
"p" sueek (4p6), d-momyposHs: matu "d" sueek (4d10) u f-moxyposHs: cemu "f" sueek (4f14),
Ha KOTOPBIX NoMemaercs 14 a31eKTpoHOB.

IIpaBunia 3ano/IHeHHs JIEKTPOHHBIX OpOMTAJICH U IPUMePbI
CymiecTByeT psii MpaBujl, KOTOpPbHIE MPUMEHSIOT MPU COCTABIEHUU 3JIEKTPOHHBIX KOHQUTYpalui
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aTOMOB:
o Cnepsa cienyer 3anoJHUTh OPOUTATN C HAUMEHBIIEH SHEPruel, U TOJIBKO IMOCe NEPEXOIUTh K
SHEPreTHYECKH 00Jiee BBICOKUM
Ha opOutanu (B omHO# "suelike") HE MOXKET pacroiaratbes 0oJiee IByX JIEKTPOHOB
OpOuTanu 3amoNHSAIOTCS JIEKTPOHAMH TaK: CHAadalla B KOKIYIO SYCHKY MOMEMIAIOT MO OJHOMY
AJEKTPOHY, TOCTIE Yero OpOUTaIN JOMOJIHSIOTCS €€ OAHUM DJIEKTPOHOM C MPOTHUBOMOIOKHBIM
HaIpaBJICHUEM
o Ilopsanmok 3anonuenus opoburaneii: 1s — 2s — 2p — 3s - 3p - 4s — 3d - 4p — 5s > 4d — 5p
— 6s
JlomkHO OBITh, Bbl OOpaTWJIM BHMMAaHHE Ha HEKOTOPOE HECOOTBETCTBHUE: IOciie 3P MOAYpOBHS
clieyeT mepexo] K 4S, XOTs JIOTUYHO ObUIO ObI 3alOJIHUTH J0 KOHIA 4S moaypoBeHb. OmHaKO
MpUpOa pacropsauiach WHaye. 3allOMHHUTE, 4YTO, TOJBKO 3alOJHUB 4S IMOAYPOBEHb ABYMS
3JIEKTPOHAMH, MOYKHO TIEPEXOAUTh K 30 MOTypOBHIO.
AJITOPUTM COCTABJIEHHSI CXeMbI CTPOEHHS aTOMAa

1. 3anucars cuMBOII 3JIeMeHTa — HarpuMep Na

2. 3anucath 3HaYEHHE 3apA/a sApa aToMa HaTpus (3apsia sapa co 3HaAKoM +

pPaBeH MOPSAKOBOMY HOMepY dieMenTa) — Na +11

3. Jlanee 3amucaTh KOJMYECTBO OJJIGKTPOHHBIX CIOEB B aToMe (YUCIO

AJIEKTPOHHBIX CIIOEB PABHO HOMEPY IEPHO0/Ia, B KOTOPOM HAXOTUTCS SJIEMEHT — HATPUH —

B TpeTheM nepuoje [ICXD) Na+11)))

4. KonndecTBo 3J€KTPOHOB HAYMHATH 3alTUCHIBATH C TIOCIICHETO AIEKTPOHHOTO YPOBHS (cinost). Y

aTOMOB DJJIEMEHTOB TJIaBHBIX MOATPYII Ha TMOCJIETHEM DJIEKTPOHHOM CJO€ YHUCIO 3JIEKTPOHOB

paBHO HOMEpY TpyIIBL. Y aTroMOB

AJIEMEHTOB MOOOYHBIX OJATPYIIN HA TOCTIEAHEM JIEKTPOHHOM CJI0€ BCera 2 31eKTpoHa.

Harpuii B [ICXD naxoautsces B | rpyme, rimaBHOM NOArpyIIe, 3HAYUT y HETO Ha

MOCJIETHEM DJIEKTPOHHOM CJIOE 1 3JIEKTPOH. Na+11)))
1
5. Ha mepBOM 3JIEKTPOHHOM CJI0€ BCer/ia 2 3JeKTpoHa (KpoMe aToMa BOJI0PO/Ia)
Na+11l) ) ) 2 1

6. KonnuecTBO 5SIEKTPOHOB HA OCTaBLIEMCSl JJIEKTPOHHOM CIIO€ CUHUTATh IO
pasHHIIe 3apsijia aToMa U YKCIIa 3allMCaHHbIX 3J1eKTpoHOB (113=8).
Na+11) ) ) 281
7. lanee 3anmucaTh JIEKTPOHHYIO (PopMyITy (MCTIOJIB3YsI OJICKA3KY)
1822522p63518. PaccunTtaTh KOJTMYECTBO 3JEKTPOHOB, IPOTOHOB U HEUTPOHOB B aTOME.
s atoma Hatpust: P=11, e=11, N=23-11=12.
Mertaninyeckre 1 HeMeTaNINYeCKue CBoicTBa

B nepuone ¢ yBenumueHunem 3apsiia aToMa METaNIMYeCKHE CBOMCTBA 0CIIa0eBalOT, HEMETAUIMUECKHE -
ycunuBatotcs (crneBa HampaBo "—'"). B rpymme ¢ yBennueHueM 3apsaa aToMa METaJUIMYECKHUe CBOMCTBA
YCUJIMBAIOTCS, @ HEMETAJUTMIECKHE - ociabeBaroT (cBepxy BHU3 "|").

CpaBHUM MeTalTMYecKhe W HemeTauinueckue cBoiictBa Rb, Na, Al, S. Harpwuii, amomMunuii u cepa
HaXOJATCs B OIHOM nepuoje. Merannuueckue cBoiicTBa Bo3pacTtaioT S — Al — Na. Hatpuit u pyouanmii
HAXOJSTCS B OJJHOU TPYIINE, METAIIIMYECKHE CBOMCTBA Bo3pacTaloT Na — Rb.

Takum o00pa3oM, camble CHUJIbHBIE METAJUIMUECKHE CBOMCTBA MpOSBISET pyOuauii, HO C Jpyroi
CTOPOHBI - y HEro camMble ciadble HemeTauimueckue cBoicTBa. Cepa o0JiajaeT caMbIMH CIaOBIMH
METaJUTMYECKUMHU CBONCTBAMHU, HO, €CJIA IOCMOTPETH MO-APYrOMY, Cepa - CaMbIil CHIIbHBIA HEMETaJII.

Pacripenenenrie MeTalioB M HEMETAIIOB B MEPUOJUYECKON TaOIHUIE TakkKe SBISETCS HATJISIHBIM
OTOOpaXKEHHEM ATOTO MpaBmiIa. Eciy MpoBeCTH yCIOBHYIO JIMHHIO, MPOXOAIIYI0O OT O0pa /10 acTtara, TO
CIpaBa OKa)XXyTCsl HEMETAILJIbI, a CJIeBa - METaJLIbI.
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3aKOHOMEPHOCTN U3MEHEHWA CBOWMCTB NPOCThIX BELWECTB
W coegnHeHun

CBoWcTBa B nepwopge B rpynne

MeTannuyecxue CBoNCTBa
NPOCTbIX BELWECTE

ocnabesalot YCUAMBAKOTCH

OcCHOBHbI® CBOACTBA
| BHICLUMX OKCUA0B U rMApPOKCUAOSE

ocnabesaiot yCUNAMBAKOTCR

HemeTannn4yeckue cBoKMcTBa
NpOCTbIX BellecTs

YCUTMBAIOTCR | O nabesaron

KuncnorHsie csoincrea
| BBICLUMX OKCMAOS U MAPOKCMAOS

YOUNVMBAOTCH | OCNaoesanoT

Boiciiue okcHabl M JieTy4re BOJIOPOAHbIE COeINHEeHUS].

B nepuoanueckoii Tadinune JI.M. MenzaeneeBa Hke 7 IEpHOJa HaXOAUTCS CTPOKA, B KOTOPOH JIJIs
KaKJOW TPYIIBI yKa3aHbl COOTBETCTBYIONINE BBICIINE OKCHJIBI, HIXKE CTPOKA C JETYYHMMH BOJAOPOJHBIMU
COCIMHCHHSIMU.

Jl71s 57IeMEeHTOB TUIaBHBIX MOATPYII HaduHas ¢ [V rpynnsl (B OOJNBIIMHCTBE Cllydae) MaKCUMaibHas
crenenb okucienus (CO) ompenensiercss mo Homepy rpynmbl. K mpumepy, mis cepsl (B VI rpynme)
MakcuMaibHas CO = +6, koTopyro oHa nposiBsieT B coeauHenusx: HySOy, SOs.

B Ttabmune BuaHo, yto ans Vla rpynmsel ¢opmyna Beicmiero okcuaa ROs, a, k mpumepy, ms Illa
rpynmnsl - RyO3. Hanumewm Briciine okcunsl ais Bemiects u3 VIa : SOz, SeO3, TeOs u Illa rpynmer: B,03,
A|203, Gay0s.

dopma npeacTaBieHus pe3yabrara:
BreimonnenHas paboTa mpencTaBiseTcsl MPEnojaBaTeiaio B TETPaad AJsl BBINOIHEHHS MPAKTUYECKUX U
KOHTPOJIBHBIX pa0OT MO AUCIUTUIIMHE «XUMHSI
BrinosiHeHHBIE yIIpa)KHEHUS

Kpurtepun onenku:

«5» (OTJIIMYHO): BBICTABISETCS CTYIEHTY, €CIM pacueTHass U rpaduueckas 4acTU BBIIOJHEHBI B
MOJTHOM 00BeMe, pelieHre O(OpMIIEHO C COOJIIOJIEHHMEM YCTAHOBJICHHBIX IMPaBHJ; CTYIEHT CBOOOIHO
BJIa/IEET TEOPETUUECKUM MaTepHUaIoM, 0€301NO0YHO IPUMEHSIET €ro IPU PELIEHUH 3aay.

«4» (XOpoIlo): BBICTABISETCA CTYIEHTY, €CIM NpPU BBHINOJIHEHUH 33/JaHUS JOMYIICHBI
HE3HAYUTENIbHbIE OMIMOKH, pelieHrne O(QOpPMIIEHO C COONIOJICHUEM YCTAHOBJIEHHBIX MPABUJ; CTYACHT
CBOOOJTHO BJIaJIeeT TEOPETUUECKUM MaTepHaioM, 0€30IMO0YHO MPUMEHSET ero MPH PEeLIeHUH 3a/ay;

«3» (yHOBIIETBOPUTENHHO): BBICTABIACTCS CTYICHTY, €CIM 3aJaHUE€ BBIMIOJHEHO C «TPYOBIMH
omunOKaMu, pereHne opopmIiIeHO 6e3 COOJII0ICHHs YCTaHOBICHHBIX MTPABUI ;

«2» (HEeyJOBIETBOPUTENIBHO): BBICTABISETCS CTYACHTY, €CIM pab0oTa HE BBIIIOJIHEHA.
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Tema 2.4 Knaccupukannss HeOpraHu4ecKux coeInHeHu i

IIpakTuyeckoe 3ansaTue Ne7
Pemenne npakTuyeckux 3aJaHui Mo Kiaccu(PUKaANMH, HOMEHKJIAType U XUMUYeCKUM (opmyJiam
HEOPraHU4YeCKHUX BelleCTB PA3JIMUYHBbIX KJIACCOB (YrapHbIii ra3, yrieKuc/bli ra3, aMMuak, raieHas
HU3BeCTh, HeralleHasi H3BeCTh, MNThEeBAasl CO/Aa U APYIUX): HA3bIBATh M COCTABJATH (POPMYJIbI
XMMHYECKHMX BellleCTB, ONpeae/siTh IPUHALJIEKHOCTH K KJaccy.

Heﬂb: HAay4YHUTBCA Ha3bIBaThb BCIICCTBA PA3JIMYHBIX KJIACCOB BCIIECCTB II0 CHCTEMaTHYECKOM
HOMCHKIJIATYpPEC, U COCTABJIATH (bOpMy.]IbI XUMHUYCCKUX BCIICCTB, OMPCACIIATh MPUHAAJICIKHOCTD K KJIACCYy

Brinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06

MaTtepuajibHOe o0ecneyeHue:

VYueOHas ayauTOpus Ui IPOBEICHUS JIEKIIMOHHBIX, JIJAOOPATOPHBIX U MPAKTUYECKUX 3aHATHH; IS
TPYNIOBBIX W WHAWBUAYAIBHBIX KOHCYJIbTAIMW; I TEKYIIETO0 KOHTPOJS M IMPOMEXKYTOUHOM
arTecTanuu: pabodee MECTO TMpemoaaBarens, paboune Mecta oOydarommxcs, nocka. KommbroTep:
AMDAtlon (tm)Il x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ mounutopl9”,
npoekrop EPSONEH-TW650, skpan Hactennsiii LumienEcoPicture - 1 mr.;

Muxkpockon "Mukpomen-C-13"-1 mr.Yue6HO-MeTOIMYeCKass TOKYMEHTallUs, TUAAKTHYECKHE
cpencrta. Pabouee MecTo mpernoaaBarens: MepcoOHaIbHbIA KOMIIbIOTEp, paboune MecTa 00y4yarouuxcs,
nocka yueOHasi, yaeOHas MeOelb.

3aganuqa:
1. Onpenenute CTCMEHb OKHUCIICHUS JJIEMEHTOB CEphl, a30Ta, MapraHia B
COEINHEHMIX
SO,; H,S:; HySO3; Na,SO,4
N,; NH3; NO,; HN03
MnO; MnO,; KMnO4; KoMnOyg
2. CocraBpTe (OpPMYNIBI OKCHIIOB, THAPUAOB M THIAPOKCHIOB Qocdopa, ecau
HU3BECTHO, UYTO CTEIEHb OKUCIECHUSA €r0 MOXKET OBITh —3, +3, +5.
3. CocraBbTe XUMUYECKUE POPMYITBI OKCUIOB:

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

0) OKCHUJ KaJIbIIUS; r) okcun ceunia (1V).

4. CocraBbTe XUMHUYECKHE (POPMYJIbI OCHOBAHHIA.

a) ruapokcua meau (I1); 0) TUIPOKCH]T ATFOMHUHHUSL.

5. CocraBbTe XUMUYECKUE POPMYJIIbI KUCIIOT:

a) CepHUCTas KUCJIOTA; T') XpOMOBast KMCIIOTa;

0) cepHast KHCIIOTa; 1) XJIOPOBOJOPO/THASI KUCIIOTA.

B) a30THast KMCJIOTA;

6. CocraBbTe XUMHUYIECKUE (OPMYITBI COJICH.

a) cynb(dar KampIus; T') THAPOKapOOHAT HATPHS,

0) cynbhuUT Kaaus; 1) KapOOHAT HATpPUS;

B) HUTPAT ATIOMHUHHUS, €) XJOPHJ [IUHKA.

7. HazoBuTe BemecTna:

a) HNO,; 6) HNOs; B) FeCLs; 1) FeCLy; nm) Fe(OH)s; e) NasS; k) NapSOs; 3) Na;SOy; m)
NaHSOs; k) SOs.

8. CocraBbTe ypaBHEHHSI PEAKIIUH.
BaO+H,0—;
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SO3z+H,0—:;
Na,O+CO,—;
Fe,O3+HCIl—;
Zn(OH)2+stO4—);
Zn(OH),+NaOH—;
Ba(NO3),+NaySO4—;
FeCl;+KOH—
9. OmpenenuTe TUI XUMHUECKOW CBSA3U B MOJICKYJIaX BEIIECTB:
H20; SOz; O2; Na; MgCly;
10. CpaBHuTe CBOMCTBA OKCHJIOB M I'MIPOKCHIOB B psaay: Na, Mg, Al, Si, P, S, Cl.

Iopsnok BbINOJIHEHUS pa0OTHI:
1. IToBTOpUTH TEOPETHUECKHII MaTepHAIl TI0 TEME PAKTUIECKOTO 3aHSTHUI.
2. BBITIOTHUTE 3aaHMS 10 TEME.
3. OpopMHUTB OTYET.

dopma npeacTaBieHus pe3yabrara:

BrinonHenHas paboTta npeacTaBiIseTcs IpernogaBaTelito B TETPAIu AJisl BBIIOIHEHUS IPAKTUYECKUX U
KOHTPOJIbHBIX Pa0OT O AUCHUILINHE «XUMHUS»

BelntonHeHHbIE yIIpa)KHEHUS

Kputepuu oneHku:

«5» (OTIMYHO): BBICTABISCTCS CTYICHTY, €CIM pacdyeTHas W rpaduyeckas 4acTU BBITIOJIHECHBI B
MOJTHOM 00BeMe, pemieHre O(hOPMIIEHO C COOJIIOJICHHEM YCTAHOBICHHBIX IPABHI; CTYICHT CBOOOIHO
BIIa/IE€T TEOPETHUECKUM MaTepHUaIoM, 6€30IMO0YHO TPUMEHSIET €ro pU PEelIeHUH 3a1a4.

«4» (XOpoIIO): BBICTABISIETCS CTYIAEHTY, €CJIM TPU BBIMOJHEHUW 3aJaHUs JOIMYIICHBI
HE3HAYUTENbHbIE OMIMOKH, perieHne OGOpPMIICHO C COONIOJCHHEM YCTAHOBIEHHBIX MPABUI; CTYACHT
CBOOOJTHO BJIaJIEET TEOPETUIECKUM MaTepHaioM, 0€30IMO0YHO PUMEHSET eTo MPH PEIICHUH 33/1a4;

«3» (YIOBIETBOPUTENHHO): BBICTABISETCS CTYACHTY, €CIHM 3a/laHuE BBIIOJHEHO C «TPYOBIMU»
omuOKamu, perieHue opopmieHo 0e3 COONIOCHUST YCTAHOBIICHHBIX MPABUIT ;

«2» (HEYIOBIETBOPUTEIHHO): BBICTABISETCS CTYACHTY, €CHM paboTa He BBHITIOIHEHA.
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Tema 2.4 Knaccupuxkanus HeOpraHu4ecKuX coeInHeHui

IIpakTnyeckoe 3ansiTue Ne 8
CocraBjieHue ypaBHEeHUH peakuuii Ha THAPOJIU3 COJIeil.

]_[e.m,: HAaYyYUTBHCA MPOTHO3UPOBATH U OIIBITHBIM HYTCM OIIPCACIIATDH ITPU IMOMOIIIU MHAUKATOPOB
XapakTep Cp€abl BOAHBIX paCTBOPOB coJieit Pa3JIMIHOro CoCTtaBa

BoinosiHeHne padoThl cioco0CTBYET (POPMUPOBAHMIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06

MarepunanbHoe obecrnieyeHue:

VYuebHas ayauTopus Ui NPOBENCHUS JIEKLIIMOHHBIX, JJAOOPATOPHBIX U MPAKTUYECKUX 3aHATHH; A
TPYINIOBBIX W WHAWBUAYAIBHBIX KOHCYAbTAMK; JJISi TEKYIIETO KOHTPOJS M IMPOMEXKYTOUHOM
arTecTanuu: pabodee MeCTO Ipernojaasaress, paboune MecTa oOywarommxcs, aocka. Kommbrorep:
AMDALtlon (tm)ll x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ monutopl9”,
npoekrop EPSONEH-TW650, skpan Hactennsiii LumienEcoPicture - 1 mit.;

Muxkpockon "Mukpomen-C-13"-1 mr.YuebHO-MeTOMMYECKasE JOKYMEHTALUs, JUJAKTHUECKUE
cpeactBa. Pabouee MecTo mpenojaBarens: NEpCOHANbHBIM KOMIIbIOTEP, pabdoune MecTa 00ydaroluxcs,
JocKa yueOHasi, yueOHasi MeOeb.

3ananmne:

1. pemuTh 3KCepUMEHTAIbHBIE 331a4K Ha TUAPOJIU3 COJICH;

2. CocTaBUTh ypaBHEHUS pEeaKLIUi HEOPraHUUECKUX BEILIECTB;

3. CocTaBuTh reHETUYECKHE LIETIOUKH MTPEBPAIEHUH HEOPIraHUYECKUX BEILECTB.

ITopsinok BbINOJHEHHS PadOTHI:

1. O3HaKOMBTECH C KpaTKUuMH TCOPCTUUCCKUMU CBCIACHUSIMU
(https://znanium.com/catalog/document?id=370125. C. 5);

2. Pemenue 3a1a4 no XuMU4ecKuM (HopMyIiaMm;

3. Pemrenne 3aa4 110 XUMHUYCCKUM YpPAaBHCHHAM.

3agauda Nel.

Boeigansl cyxue conmu: NaHCO3 wu Na2CO3. HazoBure conu. YKaKuTe MECTO KaKJOW CONU B
cucreMe KiaccupuKauu conell (cpeaHss, Kucias, OCHOBHas, JIBOMHas, KOMIUIEKCHas). MOXHO JH
CUMTATh MEPBYIO COJb MPOAYKTOM MEPBOW CTyNEeHM rujponusa Bropoil conu? Ilouemy? M3BecTHO, 4TO
THJIPOJIA3 JIIOO0M COJNM MPH OJHUX U TeX XK€ YCIOBHSX IO BTOPOM M TpeTheil cTymeHsM UAET TpylHee,
4yeMm 1o nepBoil. Ha mpumepe BBIIAHHBIX COJEH JOKaXKUTE, YTO JAHHOE IMOJIOXKEHUE SIBJISIETCS BEPHBIM.
CocTaBpTe IUIaH SKCIEPUMEHTA U OCYLIECTBUTE €ro. Hamummnre ypaBHEHHs THApPOIN3a KaXKAOH H3
BBIIAHHBIX COJIEH IO OJIHOM CTYIEHH B MOJIEKYJISIPHOM M HOHHOM BHJIaX.

3agaua Ne2.

Boigansr pactBopel NaOH u Na2CO3 6e3 nanmuceil. MoXHO 1M NHpu MOMOIIM HHIUKATOpa
pacnio3Hath BemiectBa? [louemy? I[lonTBepaute cBOM OTBET OMBITHBIM MyTEéM. Omnpenenute kapOOHAT
HATpHUs NIPH MIOMOILM Ka4YeCTBEHHON peaKIM1 Ha COOTBETCTBYIOLIMI aHHOH 3TON COJIH.

Hanummre ypaBHEHUs BceX peakluii B MOJIEKYJISIPHOM U HOHHOM BUAX.

3amaga Ne3.

Beinanst pactBopsl AICI3 u HCl 0e3 Hagnuceit. MoxHO 1 IpY MTOMOIIM MHAWKATOpa PAaclO3HATh
BemectBa? Ilouemy? IloaTBepauTe CBOM OTBET OMNBITHBIM NyTEM. Onpenenure KHCIOTY MO €€
CIOCOOHOCTH pearupoBaTh ¢ METaJUIaMH, CTOSIIIUMH B psaAy akTUBHOCTH 10 H. Jlokaxute, yro oba
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BemiectBa (AICI3 u HCl ) naroT ogHy M Ty K€ Ka4eCTBEHHYIO PEaKLHUIO0 Ha COOTBETCTBYIOIIMNA aHHOH.
Hanummure ypaBHeHHs BceX peaklMii B MOJEKYJISPHOM M MOHHOM BHJaX. 3amucaTbh YpaBHEHHs BCEX
CTYIIEHEH TupoIn3a COIU B MOJIEKYJISIPHOM U HIOHHOM BHUJIAX.

3amaua Ned

OmnpenenuTs MpH MOMOIIXM WHAWKATOPOB XapaKTEP BOAHBIX PACTBOPOB BEIIECTB, MIPUMEHSIEMBIX B
OBITY:

* creapata HaTpust C17H35COONa (x035iCTBEHHOE MBLIO),

* cuntukaTa Hatpus Na2Si03 (KOMITOHEHT CHIIMKATHOTO KJIes ),

* kapOoHaTa Kanus (KOMIIOHEHT JIPEBECHOMN 30JIbI),

* NH4NO3 (azoTHOe ynoOpeHue).

CocTaBUTh YpaBHEHUS PEaKIMii HEOPTAaHUYECKUX BEIIECTB!

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

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

3. SO, + 2NaOH = Nay;S03 + H,0

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

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

6. 3H,SO, + Fe,0O3 = FEQ(SO4)3 + 3H,0

CocTaBbTe reHeTHUECKHE [IENOYKH MTPEBPAIICHHUI BELIECTB:

S — SO,— H,S03— K,S0;3

Li— LizO — LIOH—> LizSO4

dopma npeacTaBiaeHus pe3yJabrara:
BrinosiHeHHbBIE 3aaHU.

Kpurtepuu oneHku:

«5» (OTIMYHO): BBICTABISIETCS CTYISHTY, €CIIM pacdeTHas W rpaduyeckas 4acTH BBIIOJHEHBI B
MOJTHOM 00BeMe, pelieHHe OoQOpPMIIEHO ¢ COOJIIOJICHHEM YCTAHOBJIEHHBIX INPABUII; CTYAEHT CBOOOIHO
BJIaJIe€T TEOPETUYECKUM MaTepHaioM, 0€30IIMO0YHO IPUMEHSIET €ro NMPH PEeLICHUH 3ajay.

«4» (XOpoIlo): BBICTABIAETCS CTYACHTY, €CJIM TpPU BBIIOJHEHUU 3aJaHUS  JIOMYIIECHbI
HE3HAUUTENIbHbIE OLIMOKM, pelieHne o(opMiIeHO C COOIIOJEHUEM YCTAHOBJIEHHBIX IPaBHJ; CTYIEHT
CBOOO/IHO BJIaJIE€T TEOPETUUECKUM MaTepraoM, 6€30mn00YHO MPUMEHSIET €ro MPU PeIIeHUH 3a/1a4;

«3» (yIOBIETBOPHUTENBHO): BBICTABISETCA CTYAEHTY, €CIM 3aJaHHE BBIOJHEHO C «TPyOBIMK»
omnOKamu, perieHre opopmiieHo 0e3 coO0IeHHs YCTaHOBIEHHBIX MPaBUI ;

«2» (HEyIOBIETBOPHUTENBHO): BBICTABISIETCS CTYACHTY, €CIM paboTa He BHIIOIHEHA.
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Tema 2.5 Xumnueckne peakuun. CKOpoOCTh XMMUYECKOI peakuun. XuMnu4ecKoe paBHOBecHe

IpakTuyeckoe 3anaTue Ne9. KosimuecTBeHHbIe OTHOIIEHUS B XUMUHM. OCHOBHBbIE KOJIMYECTBEHHbIE
3aKOHBI B XMMMH U pacyeThl 10 YPABHEHUAM XUMHUYECKUX pPeaKIuii

Ileb: Hay4UTHCS BBIOIHATH PACUYETHI 110 YPABHEHUSM PEAKIUH.

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

MarepunanbHoe obecrnieyeHue:

VYuebHas ayauTopus Ui NPOBENECHUS JIEKLIIMOHHBIX, JJAOOPATOPHBIX U MPAKTUYECKUX 3aHATHUH; A
TPYNIOBBIX W WHAWBUAYAIBHBIX KOHCYJIBTAIMi; JUIi TEKYHIETO KOHTPOJIL MW TMPOMEKYTOYHOMH
arTecTanuu: pabodee MeCTO Ipemnojaasaress, paboune MecTa oOywarommxcs, aocka. Kommbrorep:
AMDALtlon (tm)ll x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ monutopl9”,
npoektop EPSONEH-TW650, skpan Hactennsiii LumienEcoPicture - 1 mit.;

Muxkpockon "Mukpomen-C-13"-1 mr.YueOHO-MeTOIMYECKasT JOKYMEHTALUs, JAUJAKTHUECKUE
cpeactBa. Pabouee MecTo mpenopaBaresis: MEPCOHAIBHBIA KOMIBIOTEp, paboune mMecta 00ydaronmxcs,
JocKa yueOHasi, yueOHasi MeOeb.

3aganue:

1. Ompenenute, CKOIBKO Cyibdara Oapus moaydutcs npu B3aumoaeiicteuu 20,8 rBaCl,cNa,SOy,
eCIIN:

a) MPaKTUYECKUIl BBIXOJ] paBEH TEOPETHUECKOMY;

0) IpaKkTUYECKU BBIXO cOCTaBiIsIeT 99% OT TEOpEeTHUECKOTO.

YpaBHEHHUE peaKInu BaCl,+Na,SOs—2NaCl+ BaSO,.

2. Cxkonbko Bopopona (M, V) MOXHO MOIXYYUTh MPH B3aUMOJEHCTBHM | KT )KETE3HBIX CTPYKEK C
COJITHOM KHCJIOTOM, €ClIM HEMETaNIMYECKUX pUMecei B CTpyxkke 2%, a MpaKTHUECKUN BBIXO]T
BOJIOpoAa cocTasisieT 99%.

YpaBHEHHUE peaKIUu Fe+2HCI—FeCl,+H,.

ITopsinok BbINOJHEHHS PadOTHI:

1.0O3HaKOMBTECH C KPATKUMHU TEOPETUUECKUMU CBEACHUSMM 110 KOHCIIEKTY JIEKIINH

2 3anuiuTe B OTYET M0 MPAKTUYECKON paboTe OCHOBHBIE (DOPMYJIBI JIJISl PEIICHUS 3aa4.

3 O3HaKOMbBTECH C OCHOBHBIMHM METOJIaMU PEILEHUS 3a7ja4 Ha OCHOBHBIE IIOHSTHSI U 3aKOHBI XUMUH.
4 TIpoananu3upyiTe IpUMEpPHI PELLIEHUS TUIOBBIX 3a/1a4.

5 BeInonHuTE MHAUMBUYaIbHBIE 3aJaHUSI B COOTBETCTBUH C BAPUAHTOM.

3anagal

CKOJIBKO BOJIOPO/Ia MOKHO MOJIYYHTb, €CIIH C COJISIHOM KUCIIOTON popearupyet 6,5 T IMHKa (OTBET
BBIPA3UTH B JI, T, MOJISIX IIPH H.Y.)

HaHo: Pemenue:
mZn=6,5r 1) CocTaBuTh ypaBHEHHE PEAKLIUU
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Mpy =7 Zn + 2HCI—ZnCl, + H»

VH2 =7? 2) OnpenenuTh YUCIo MoJiei ZN
=9 m
V2 =" v, =M _ 85_41
Hzy 65 MOJTb

3) CocTaBUTh IPOIIOPIIMIO IO YPABHEHUIO PEAKITUU U ONIPEICIUTD Vi
1 mons Zn  — 1 moab Hy
0,1 moas Zn — x moab Hy
EY
vip=x 1 MOJTb
4) Beipa3uM KOJIMYECTBO BOJOPOAA B T U JI
MH2 = UH2:'VH2 = 2-0,1 = 0,2 T
V2= vyvip = 22,4.0,1 =2,24 1
OtBeT: M2 =0,21; VW2 =2,24 1; v = 0,1 Mob
V. 3aaun Ha IPUMECH.
3amaua 2
Cxonbko HerameHoi u3zectu CaO MOKHO NOIy4uTh U3 1 T U3BecTHsKA, coaepsxaiero 90%
KapOoHaTa Kanbuus ?

[aHo: Pemenue:
My = 1000 kr 1) CoctaBuM ypaBHEHHE TEPMHUECKOTO pa3lioKeHUs KapOoHaTa
Mcaco3 — 90% KaJIbIUsl.
=7 £
Mcao = - CaCO3— > CaO + CO;

2) Ompenenum Maccy kapOoHarta Kanblus B | T U3BECTHSKA.
Meaco, -100%

@caco, = m
m _ mmn .a)CaC03 _ 1000 90 _ 900 KT
cac0s 100% 100

3) CocraBuM MMPOMOPLHUIO IO YPABHCHUIO PCAKITUU.

HUcaco =40 + 12 + 16-3 = 100 r/monb

Hcao=40 + 16 = 56 r/moub

100r — 56

900 Kr — Mca0

900 - 56
c0 = 00 sl4 KT

OTBeT: Mcao = 514 kr

3anaya3

Ckounbko xjopuaa cepedpa MoxkHo nmoayduts 1o peakiuu AGNO; + KCI—-AgCI + KNOs, eciiu B
pactBope Ob110 16,9 T HUTpaTa cepedpa, a MPaKTUYECKUI BBIXO] IPOIYKTOB cOCTaBisieT 99%.
Hano: Pemmenne:

Magno, = 16,9 T 1) Onpenenrm Mager (T€OP.), UCIIOIIB3YS MIPOMOPLUIO.
IPakT. BEIX0A=99% Hagno, = 107+14+48 =169 r/moi1b

uagei= 107+35,5 =142,5 r/mons

169r — 1425

16,9 r — Magc (Teop.)

Magci= M =1425T

169

m e =? 2) Onpenenum Mage (IPaKT.)

14,25 — 100%
mAQCI (mpakt.) — 99%
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14,25 -99%
100%
Omeem: IPaKTUIECKUN BBIXOJT XJIOpHIa cepedpa coctasisier 14,1 1.
dopma npeacTaBieHns pe3yJabTara:

BrinonnenHbie 3a1aHusl.

M pgc (npaxm.) = =141 7T

Kpurepum oneHku:

«5» (OTAMYHO): BBICTABISETCSA CTYIACHTY, €CIM pacdyeTHas W rpaduyeckas 4acTH BBITIOJTHEHBI B
IIOJJHOM 00BeMe, pelieHre O(OPMIIEHO C COOJIIOJEHMEM YCTAHOBJICHHBIX IMPaBHJI; CTYIEHT CBOOOAHO
BJIaJICET TEOPETUYECKUM MaTepHaIoM, 0€30IINO0YHO MPUMEHSET €T0 MPU PELICHNH 33/1a4.

«4» (XOpoIlo): BBICTABIACTCA CTYIEHTY, €CJIM IpPU BBHINOJIHEHUM 3a/JaHUS  JONYLICHBI
HE3HAYUTENIbHBIE OIIMOKH, peuieHne o(GopMiIeHO ¢ COONIOJEHUEM YCTAaHOBIICHHBIX IPAaBHJ; CTYIEHT
CBOOOJHO BJIaJ€ET TEOPETUUECKUM MaTepHaIOM, 0€30IMO0YHO IPUMEHSET €ro MPU PELICHUH 3a/ay;

«3» (yIOBIETBOPHUTENHHO): BBICTABISIETCS CTYACHTY, €CIHM 3aJaHHE BBIOJHEHO C «TPyOBIMK»
omKnOKaMu, pereHre opopmiIeHO 06e3 COOJII0ICHHS YCTaHOBJICHHBIX IPABUI ;

«2» (HEYIOBJIETBOPUTENIBHO): BBICTABISAETCS CTYACHTY, €CIM pab0oTa HE BBIIIOJIHEHA.

Tema 2.5 Xumudeckne peakiun. CKOpocTh XUMHYECKOH peaknun. XuMU4ecKoe paBHOBecHe

IIpakTnyeckoe 3ansaTue Ne 10
Pacuer ckopocTeii XMMHYeCKOH peakuH. YNIPaKHEHUs] HA CMellleHHe XUMHYeCKOro
paBHOBecHS.

Ieab:paccunTarh U3MEHEHUE CKOPOCTH XUMHUYECKOM PEAKLHH, NPU YBEIMYECHHHM KOHIICHTPALMH
IIPONYKTOB peakluuu. PaccMOTpeTs BIUsAHUE TEMIIEpATyphl U 1aBJIICHUE Ha COCTOSIHUU PABHOBECUS.

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

MatrepuajbHoe o0ecneyeHue:

VYuebHas ayaAuTOpus Ui MPOBEJCHUS JIEKIIMOHHBIX, JJAOOPATOPHBIX U MPAKTUYECKUX 3aHATHH; A
TPYNIOBBIX W WHAWBUAYAIBHBIX KOHCYIbTAMK; JJISi TEKYIIETO KOHTPOJS | IMPOMEXKYTOYHOM
aTTecTaluMu: pabodee MeCTO MpernojiaBarensd, paboune Mecta oOyuarommxcs, jaocka. Kommbrorep:
AMDAtlon (tm)Il x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ monuTopl9”,
npoektop EPSONEH-TW650, skpan HacTennblii LumienEcoPicture - 1 mwir.;

Muxkpockon "Mukpomen-C-13"-1 mr. YdueOHO-MeTOnMYecKas JTOKyMEHTAIHs, JUIaKTHYECKHE
cpeactBa. Pabouee MecTo mpenogaBatelis: MEPCOHAIBHBIA KOMIBIOTEpP, paboure mMecta 00ydaronmxcs,
nocKa yueOHasi, yueOHasi MeOeb.

3ananue:
3agauaNel Kak n3MEHUTHCS CKOPOCTH peakiuu (cM.Tabmuity 2.1), ecu KOHIIEHTPAIHIO TIEPBOTO
COCIMHEHHS B YPABHEHHS XMMHYECKOW PEAKIINH YBEIUYUTh B... pa3
Tabmumal.l — ucxoaHbIe TaHHBIC IJIs 3aJIa4H.

Bapuant YpaBHEHHE XUMUYECKOU PEAKLIUU Bo ckonpko pa3
YBEIUYMUIIACh
KOHILICHTpaLUs
200 + Ozry = 2C0;(py 3
2NO@y + Oy = 2N0ypy 2
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COx(ry + Ciry = 2C0¢,
COyH,0(ry = COyry + Hs
Howy + o) = 2H] (1)
2Ho(y + Oy = 2H,0(0K)
CO(ry + 2Hyry = CH30H
2NO) + Clyy = 2NOCly,
2504 + 05y = 28051y
10 2NHs () = Noy + 3Ha )

[Tonp3yscek Tabnuie 2.2 onpeaenure, B KAKyr0 CTOPOHY CMEHUTHCSI PABHOBECHE B PABHOBECHOM
CUCTEME, ECIIN

O O N| O O | W

W[ W N N W W DN W

1. VBeINYUTE TaBICHUE B CHCTEME

2. [ToBbICUTH TEMIIEPATYPY

3. Taomuua 1.2 Vcxonasle nanuble 1 3agayud Ne2
Bapuant PaBHoOBecHas cuctema
1 NZ(F) + 3H2(F) = 2NH3(F),AH = —QZKZ[)K
2 Ny + Oy = 2N O ; AH = +180k/Ix
3 2Hyy + Oy = 2H,0; AH= -492x ]
4

1 1
EHZ(F) + EFZ(F) = HF); AH = —144,3x/x

2NO(y = NyOyry; AH=+9,6x1]oic

2CO(r)+04ry = 2C04y; AH = —568x/lx
CO(N)+H,0(r) = COypy + Hy; AH = —42,6x ]/
CHagry + 2051y = COqry + 2H,001); AH = —890x /I
S(1B)+0y(y = SOyy; AH = —297 k]l

O O N oo U1

ITopsinok BbINOJHEHHS PadOTHI:
[TpounTars TeOpeTHYECKOE OOOCHOBAHHUE.
3amnucarh JaTy BBIIOJIHEHUS pabOThl, HOMEpP, TEMY, BapUaHT padOoThI.
Ucnonp3ys Tabnuny 1.1 u 1.2 BeInOSHUTE yHpa)KHEHUS
Crenarp 3aKIr04eHuUs

APwnh e

®opma nmpeacTaBieHus pe3yJbTara:
BrmosHeHHBIE YIIPAXKHCHUA U ITPOU3BCACHHBIC PACUCTEI.

Kpurepum oueHku:

«5» (OTAMYHO): BBICTABISETCA CTYIAEHTY, €CIM pacdyeTHas W rpaduyeckas yacTH BBITIOJIHEHBI B
IIOJJHOM 00BeMe, pelieHre O(GOpMIIEHO C COOJIIOJICHHMEM YCTAaHOBJIEHHBIX NPaBWI; CTYAEHT CBOOOIHO
BJIaJI€eT TEOPETUUECKUM MaTepHaioM, 0€30IIMO0YHO IPUMEHSET ero MPU PELICHNH 3a/1a4.

«4» (XOpoIlo): BBHICTABIAETCS CTYACHTY, €CJIM TpPU BBIIOJHEHUU 3aJlaHUSl  JIOMYIIEHbI
HE3HAUUTENIbHbIE OLIMOKM, pelieHne o(OpMICHO C COOJIOJEHUEM YCTAHOBJIEHHBIX IPaBHJ; CTYIEHT
CBOOOJTHO BJIaJI€eT TEOPETUUECKUM MaTepHaoM, 0€30INO0YHO MPUMEHSET ero MPU PELIeHUH 3aa4;

«3» (yIOBIETBOPHUTENBHO): BBICTABISETCA CTYAEHTY, €CIM 33aJaHHE BBIOJHEHO C «TPyOBIMK»
omunOKaMu, pemeHne opopmiIeHo 6e3 COOIII0IEHHUS YCTaHOBIICHHBIX MTPAaBUI ;

«2» (HEyIOBIETBOPUTENBHO): BBICTABIISIETCS CTYACHTY, €CIM pa00Ta HE BBIIIOJIHEHA.
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Tema 2.5 Xumnueckne peakuun. CKOpOCTh XMMHUYECKOI peakuun. XuMHU4ecKoe paBHOBecHe

IpakTnyeckoe 3ansitue Ne 11
CocraBiienue ypapuenuii OBP meToaom rjiekTpoHHoro 6asanca. OnpeaesieHue OKUCIANTEIel 1
BOCCTAHOBHTeEJICH.

Heﬂb: YpaBHHUBATh OKHCIIMTCIBbHO-BOCCTAHOBUTCIBHBIC pPEAKIUU, OMNPCACIIATh OKHCIWUTCIb U
BOCCTAaHOBHUTCIIb.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

MarepuajibHoe o0ecnieyeHue:

YyeOHast ayAuTOpHst JAJIs IIPOBEACHUS JICKIIMOHHBIX, JTa00paTOPHBIX M MPAKTHYSCKUX 3aHATUN; JIJIS
TPYNIOBBIX W WHAWBUAYAIBHBIX KOHCYJIbTAIMW; I TEKYIIETO0 KOHTPOJS M IMPOMEXKYTOUHOM
aTTecTaluu: pabouee MeCTO IMperojaBaTelisa, padouue Mecra oOydarommxcs, mocka. Kommbrorep:
AMDAtlon (tm)Il x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ mounutopl9”,
npoekrop EPSONEH-TW650, skpan Hactennsiii LumienEcoPicture - 1 mr.;

Muxkpockon "Mukpomen-C-13"-1 mr.Yde6HO-MeTOIMYEeCKass TOKYMEHTallus, TUAAKTHYECKHE
cpenctBa. Pabouee MecTo mperomaBaress: MePCOHATBHBIA KOMITBIOTEp, paboune mMecTta 00ydJaronuxcs,
nocka yueOHasi, yaeOHas MeOelb.

3aganme:
MetonoM 3IeKTpOHHOTO OamaHca pacctaBbTe KOI(QOUIMEHTHI B YpaBHEHHSX OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEaKIHii:
C+ H2 = CH4
Hg(NO3), = Hg + NO, + O,
KoMnO4 + H,0 = KMnO,4 + MnO, + KOH
K,S03 = K,SO,4 + KsS
Zn + KNO3 + KOH = K,ZnO, + NH3 + H,0O
Ag,0=Ag+ 0,

ITopsinok BbINOJHEHHS PadOTHI:
[Topsok BeINONIHEHUS PaOOTHI:
1. (O3HaKOMBTECH C KpaTKuUMH TCOPCTUUCCKUMHU CBCACHUAIMHU (
https://znanium.com/catalog/document?id=370125. C. 76);
2. Pemenue 3aa4 115 caMOCTOSITETLHOTO pazbopa

3aKOHYHUTH COCTAaBJICHUC ypaBHeHI/II)'I OKHCIUTECIIbHO-BOCCTAHOBUTCIIbHBIX peaKLII/Iﬁ METOAOM
AJIEKTPOHHOTO OajaHca:

.Cl, + SO, + H,O —» H,SO,4 + ...

. H,O, + KMnO4 + H,SO4— O + ...

. I + KoSnO;, + KOH — K,SnOs + ...

Kl + KMnO4 + H,SO4— | + ...

H.S + HNOg(KOHH)—) H,SO,4 + ...

. FeSO, + KMnO, + KOH — Fe(OH)3 + ...

Kl + KMnQ,4 + HCI — KIO3 + ...

. Cu + H,S0, (ko) CuSO, + ...

©~NOUIAWN
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9. Sb + HNO; (pas6.)—> Sb,0s + ...

10. KI + KMnQO4 + H,0 — KIO3 + ...
11. Br, + H,S + H,O — H,SO,4 + ...
12. FeSO,4 + KMnO4 + H,SO4— FEQ(SO4)3 + ...
13. KI + Ko,Cr,O7 + HSOs— 1o + ..
14. Ag + HNO3 (us)—> AgNOs + .
15. NO; + H,0 — HNO3 +HNO,

16. H,S + KCIO —» S+ KCI +...

17. FeCl, + Clo— ...

18. Zn + KMnOg4 + H,SO4— ...

19. NalO3 + SO, + H,O — Nal + ...
20. HC! (comy) + KCIO3—> Cl, + .
27.Cl, + KOH — KCI + KCIO3 + ...
21. H,S + HNO; > S+ NO + ...

22. H,S + H,SO,4 (ko)™ S+...

23. HC|(K0HH.) + MnO,—Cl, + ...

(I)opMa NpeacraBjJacHusd pedyjabTara:
BreinmonHenHbie YIIpa)KHCHUA U ITPOU3BCACHHBIC PACUCTHI.

Kpurepun oneHku:

«5» (OTAMYHO): BBICTABISETCSA CTYIEHTY, €CIM pacuyeTHas W rpadudeckas 4acTH BBHIIOJHEHBI B
MoJIHOM o0BeMe, pelieHue OQOPMIIEHO C COOJIOJICHUEM YCTAaHOBJICHHBIX MPABUI; CTYIEHT CBOOOHO
BJIQJICET TCOPETHUSCKUM MaTepHUaIoM, 0€30IMUO0IHO TPUMEHSIET €ro IPU PEIICHUH 3a1a4.

«4» (XOpoIlOo): BBICTABIAETCS CTYACHTY, €CIM TpPU BBIIOJIHEHUU 3aJlaHUsl JIOMYIICHbI
HE3HAYUTCIIBHBIC OHH/I6KI/I, pemicHuc O(i)OpMJ'IeHO C CO6J'IIOI[GHI/ICM YCTAHOBJICHHBIX IIpaBUJI; CTYACHT
CBOOO/IHO BJIaJIeET TEOPETUUECKUM MaTepUaIoM, 0€30IIMO0YHO IPUMEHSIET ero MPHU PEeUICHUH 3a/1a4;

«3» (yHOBIIETBOPUTENBHHO): BBICTABIACTCS CTYICHTY, €CIM 3aJaHUE BBITIOJIHEHO C «TPYOBIMI
omuOKamu, perienne opopmiieHo 6e3 coOI0eHNs YCTaHOBIEHHBIX MPaBUI ;

«2» (HEyHOBIJIETBOPUTEIHHO): BBICTABIIAECTCS CTYJEHTY, €CJIU pab0Ta HE BBIMOJIHEHA.
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Tema 1.2 YrieBogopoasl.

JlaGoparopHoe 3ansitue Nel. YrijieBoaopoabl M UX NPUPOJAHbIE HCTOYHUKH

Henp paGorbl: HAyYUTHCS SKCIEPHUMEHTANbHO, IOJIy4yaTbh YIJIEBOJOPOJIbI, AHAJIU3UPOBATH
CBOICTBA YIJI€BOIOPOAOB, MOITBEPXK/IaTh CBOWCTBA yPAaBHEHUSIMU PEAKIIHMA.

BoinosineHne padoTsl cnoco0CTBYET (POPMUPOBAHMIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

MarepunanbHoe obecrnieyeHue:

YdeOHas ayAuTOpUS ISl POBEICHUS JICKIIMOHHBIX, JIJAOOPATOPHBIX U MPAKTUYCCKUX 3aHSATHIH; IS
TPYINIOBBIX W HWHAWBUAYAIBHBIX KOHCYAbTAMW; JJISi TEKYIIETO0 KOHTPOJS M IMPOMEXKYTOUHOM
aTTecTanuu: pabodyee MECTO IperojaBaTellsi, padodyre MecTa oOydarommxcs, nocka. [lomernienue ams
MPOBEICHUS JTAOOPATOPHBIX, TPAKTUIECKUX paboT; /Ui TPYNIOBBIX U HHIUBUAYAJIbHBIX KOHCYJIbTAIUI,
JUISL TEKYIIET0 KOHTPOJIS U IPOMEKYTOUHOU aTTecTaliu: padouee MECTO MPeroaaBarelis, padoure Mecra
oOyyaromuxcs, gocka. Mebenp gabopaTopHas, mkad BEITSHKHON ¢ MOMKON —1 T,

PeakTuBHBIA mTaTUB ¢ HAOOPOM pEaKTUBOB (ILEJIOYM, KHUCIOTHI, COJH), WHIAMKATOPHI, MPOOHPKH,
MUTETKH, TIPOMBIBAJIKA C JUCTHILIMPOBAHHOW BOJOW. PeakTUBBI M MaTepHalibl: KapOUa KalbLusl; XJIOPUL
meau CuCl2, ammuauHbIil pacTBOp, GUIBTPOBaANIbHASA OyMara (IoJIocKu pazmepom 5*40 mm).

3ananue:
1. BcmoMHUTH TpaBHiia MO TEXHUKE OS30MAaCHOCTH MPH MPOBEACHUH J1a00paTOPHBIX PadoT.
2. IlpouuTaTh HHCTPYKIIMIO O IPOBEICHHIO OIBITOB.
3. IIpuroroBUTH HEOOXOAUMYIO XUMHUYECKYIO IOCYLy U 000PYJIOBaHUE JUISI IPOBEACHUS OIBITOB.
4. TIpoBecTH OIBITHI.
5. Odopmuts mabopatopuyo padoTy.

Ilopsinok BbINOJHEHHS padOThI:
1. TIpoBenuTe 1abOpaTOPHBIE ONBITHI COINIACHO MHCTPYKLIUU:
Onovim Ne 1. IlorydeHne MeTaHa M M3y4YeHHeE ero CBOMCTB

ITopsAI0K BBINOIHEHUS ONBITA!
1.B cyxyto npoOupky, cHaOXeHHYIO MpPOOKOH C Ta300TBOJAHON TpPyOKOH, MOMEIAT CMECh W3
00€3BOKEHHOTO0 YKCYCHOKHCJIOIO HAaTpus M HATPOHHOM H3BECTH (CMECH €IKOT0 HaTpa U OKCHa
KaJIBIIMS B OTHOIIEHUU 1:2 JUIsl mMpeoTBpaIlleH s pa3pyIIeHUs] CTEKIIa MIeJI0YbI0) (BhICOTA €O 6—
10 Mm).
2.3aTeM YKpeIUISIOT NMPOOMPKY TOPU30HTAIBHO M HAarpeBalOT CMechb B IUIaMeHM Tropenku. Ilpu
HarpeBaHUU HATPUEBOM COJIM YKCYCHOM KHCIIOTBI C HATPOHHOM M3BECTBIO MPOMCXOIUT paCILEIIEHHE
COJIM ¢ 00pa3oBaHMEM MeTaHa.
3.HarpeBaHue HaTpueBBIX cOJieil KapOOHOBBIX KHUCJIOT C HAaTPOHHOH M3BECTHIO SBISETCS OOLIMM
71a00PaTOPHBIM CIIOCOOOM MOTYYEHUSI IPEAETBHBIX YIJIEBOJOPOJIOB.
Xumusm npoyecca: CH3COONa+ NaOH — CH41 + Na2CO3
[TomxuraroT BeIIENAIOMUNCS Ta3000pa3HbIil METaH y KOHIIA Ta300TBOIHOM TPYOKH.
MeTtaH roput rory00oBaThIM HECBETAUIMMCS IJITAMEHEM.
Xumusm npoyecca: CH4 + 202 — CO2 + 2H20

Onovim Ne 2. BpomupoBaHue npeejbHbIX YIJIeBOJI0P010B
[Tops10K BBINONIHEHNS OMBITA!
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1.B cyxyrwo mpoOupky momemnaroT 4 Kaluli CMECH XUIKUX ajJKaHOB M J00aBIAOT 1—2 Karum
pactBopa Opoma. CozxepkuMoe IpOOUPKH MepeMeIIrnBalT Ha Xonoay. Okpacka Opoma mpu 3TOM He
HCYE3aeT.
2.HarpeBaroT copepxumoe MpoOMPKU J0 MCUE3HOBEHHUs OKpacku. B oTBepcTue mpoOUpPKH BHOCST
CTEKJIIHHYIO TMaJOoYKy, CMOYEHHYIO pPacTBOPOM aMMHaka, - mosBisieTcss Oenbiii npiMoxk NH4Br.
[TuHeTOM BHOCAT B HMPOOMPKY CHHIOI JIAKMYCOBYIO OyMmMary, CMOYEHHYIO BOJOH, - JIaKMYCOBas
OymMara KpacHeer.
Xumuzm npoyecca: CH3-CH-CH2-CH3 + Br2 — CH3-CBr-CH2-CH3 + HBr
Onvim Ne 3. bpomupoBaHue HenpeaeJbHbIX YIJIEBO0OPO/0B
[TopsA0K BBIMOIHEHHUS ONBITA:
1.B cyxyro npoOupky momemaroT | Karumro, CMECH XUAKUX AIKEHOB, J00aBIAIOT |—2 karmm
pacTBopa Opoma M IepeMeIIMBaOT cCMeCh. Eciu jkenTas okpacka HE MCU€3a€eT, TO CMECh HarpeBaloT B
IJIAMEHU TOPEJIKH J10 UCUE3HOBEHUS OKPACKH.
2. B mpoOupkKy BHOCAT CHHIOIO JTAKMYCOBYIO Oymary, MpeaBapUTEIbHO CMOYEHHYIO BOJOH. LIBeT
JAaKMyCcOBOM Oymaru He u3MeHsieTcs. PacTBop ammuaka, BHECEHHBIH Ha CTEKJISHHOM MallOuKe B
MPOOUPKY, HE BBI3BIBAET 00OPa30BaHUs OEJIOTO JbIMa.
Xumusm npoyecca: CH3-C=CH-CH3 + Br2 — CH3-CBr-CHBr-CH3
Onovim Ne 4. IlosryyeHne aneTu/IeHa U ero ropeHue.
[TopsiA0K BBIMOTHEHHUS ONBITA:
1.B poOupky momemmarT MalieHbKui Kycodek kapomaa kanbius CaC2, 100aBIISIOT 2 KaIlUTd BOJBI U
3aKpBIBAIOT MPOOHPKY MPOOKOI C Ta300TBOIHON TPYOKOH, UMEIOIIEH OTTSHYTHIN KOHel. B nmpobupke
OypHO BbIIEJSAETCS Ta3000pa3HbIi alleTUIICH.
Xumuzm npoyecca: CaC2 + 2H20 — HC=CH + Ca(OH)?2
2.IlomxuratoT aneTusieH y KOHIA Tra300TBOAHONW TpyOku. OH TOPUT CBETSIIUMCS, KOMTSIIUM
mwiaMeHeM. Peakiusi B3auMOJEHCTBUS KapOuAa KalblMsl C BOJOW DK30TepMUYHA. AICTHUIIEH,
MOJIYYEHHBIM U3 KapOuja Kalblivs, COACPKHUT HezHauuTenbHble kommuecTBa NH3, PH3, AsH3 u
JOPYrUX MPUMECEH U ITOATOMY UMEET XapaKTEPHBIN 3amax.
3.Ilpumecn MOXHO YAAIUTh NPOMBIBAHHEM alleTUJIEHa BOJHBIM PAcTBOPOM JMXpoMaTa Kaiws,
MOJKUCIEHHOTO CEPHOU KUCITOTOM
Onvim Ne 5. O6pa3oBaHue aneTUJIeHUAa cepedpa.
[Topsmox BeIMONTHEHUS PaOOTHI:
1.B mpobupky BHOCAT 2 KaIllld pacTBOpa HHUTpaTa cepedOpa M mpuOaBisAioT | Kamio pacTBopa
aMMHakKa — o0pa3yeTcst 0caJlok TuApoKcHIa cepedpa.
2.Ilpu noGaBnenun 1-2 xamenp pacTBopa amMmuaka ocagok AgOH nerko pactBopsieTcs ¢
o0Opa3oBaHHEeM aMMHA4YHOTo pacTBopa okcuaa cepedpa ([Ag(NH3)2]OH). Uepes aMmMmuauHbliii pacTBOp
oKcH1a cepedpa MpoIycKaroT aleTHIIEH.
3.B mpobupke oOpa3yeTcsi CBETJIO-KENTHIH OCaToK aleTWIeHuIa cepedpa, KOTOpBIM 3aTeM
CTaHOBUTCS CEPHIM.
Xumusm nporecca: HC=CH + 2[Ag(NH3)2]OH — AgC=CAg| +4NH3 + 2H20
Onwvim Ne 6.CBoiicTBa OeH30.1a.

1.PacTBOpUMOCTH O€H307a B pa3NUYHBIX PACTBOPUTENSIX. B Tpu mpoOMpKH MOMENIAIOT MO OJHOM
Karie 6en3ona. B oaHy mpoOupky n100aBIsSIOT 3 Kariau BOJBI, B APYTYIO — 3 KaIlju COUPTa, B TPETHIO
— 3 xarumm 3¢gupa. Coaepkumoe MPOOUPOK THIATEIHHO B30AITHIBAOT.
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2.B mpobupke ¢ Bomoil oOpaszyercs 2 ciosi, B IPOOUpPKax CO COUPTOM U d(PHpOM MomTydaeTcs
OTHOPOAHBIN pacTBOp. CriemoBarenbHO, OEH30J B BOJE MPAKTHUECKH HEPACTBOPUM M XOPOLIO
pacTBOPSETCS B OPTraHUYECKUX PACTBOPHUTEISIX.

3. T'openue 6enzona. (OObIT MPOBOAAT B BHITSDKHOM Ikady!) B gapdopoByto vameuxy noMemaor
OJIHY Karutio OeH30J1a U TOKUTAI0T. BEH3011 TOPUT APKUM KOMTSIIUM TNIAMEHEM

2. 3anuimMTe ypaBHCHHUS PEakiuii B TETPa/b,
3. CpenaiiTe BBIBOJ O TIpOIeTIaHHON paboTe.

dopma npegocTaBjeHHs pe3yibTaTa
Otyer 0 MpojeTaHHON paboTe, BHIBOIBI HAa KAKIBIA OIBIT, 3alI0JHEHHAsT TaOJHIIa, BHIBO IO BCEi
naboparopHoii padore.

YpaBHeHust peaKuuii: OKUCIICHUS, Tun
BemectBa OpoMHpOBaHUS, B3aUMO/ICUCTBUS c [Ipumenenue XUMHUYECKUX
KHCJIOTaMH peakuuii
CH,
CoHy
CoH,
CsHs

Kpurepun oneHKHu J1a00paTOPHOIo 3aHATHS:

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

«4» (XOpoIIo): BBIOJHEHBI BCE 3aJaHHs JIAOOPAaTOPHOW paboOTHI; CTYACHT OTBETWJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSMHU.

«3» (YIOBIIETBOPUTEIHHO): BBINOJIHEHBI BCE 3aJaHMs JAOOPATOpPHOM paboOThl C 3aMEUYaHUSIMU;
CTY/IEHT OTBETUJI Ha BCE KOHTPOJIbHBIE BONIPOCHI C 3aMEYaHHUSIMHU.

«2» (He 3a4TE€HO0): CTYJEHT HE BBINOJHWJI WU BBINOJIHWI HENPAaBWIBHO 3a/aHus Jab0paToOpHOMN
paloThl; CTYJEHT OTBETHJI Ha KOHTPOJBHBIE BOIPOCHI C OMIMOKAMHM WJIM HE OTBETUJ HAa KOHTPOJIbHBIE
BOIIPOCHI.

Tema 1.3 Kucaopoacoaepxamue opranu4eckue coeJHHEHUsI.

JIaﬁopaTopﬂoe 3anaTue Ne2. «kKayecTBeHHbBIE P€AKIUM HA KHCJI0pPpOoACOACPKaAIMUE
OpPpraHu4YeCKHe BEemecTBa».

Leas paGorbl: HayunThCs NPOBOAUTH KAa4ECTBEHHBIE PEAKIMM HA MHOTOATOMHBIE CIHUPTHI,
aNbJeTuAbl U KapOOHOBBIE KUCIIOTHI, 03HAKOMUTBCS C UX CBOMCTBaMHU M MpUMeHeHHeM. KauecTBeHHbIe
peaky NOATBEPAUTh YPABHEHHUSIMU PEAKIIUN.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

MarepunanbHoe obecneyeHue:

Yyebnas AyauTopus AJid NPOBCACHUS JICKIMOHHBIX, .]'Ia60paTOpHI)IX " MPAKTUYCCKUX SaHﬂTHﬁ; JJIA
TPYNNOBBIX WM WHAWUBUIYaIbHBIX KOHCYIBTALMMA, ISl TEKYIIEro KOHTPOISI U TMPOMEKYTOYHOU
aTTecTaluu: pabouee MECTO MpernojaaBaTes, padoune mecta oOydwaromuxcs, nocka. [lomernienue mms
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MPOBEICHUS JTAOOPATOPHBIX, TPAKTUYECKUX padoT; /Ui TPYNIOBBIX U MHIUBUAYAJIbHBIX KOHCYJbTAIUI;
IUTSL TEKYIET0 KOHTPOJISL M IPOMEKYTOYHOU aTTecTalliu: pabouee MECTO MperoaaBares, padboure Mecta
oOyuatomuxcs, 1ocka. Mebens tabopaTopHasi, mkad BBITSKHON ¢ MOWKON —1 T,

PactBop (dopmanbaernaa, aMMUadHBI pacTBOp OKcHia cepebpa, ropsdas BoJa B IIMPOKOM
CTaKaHe, pPacTBOP TUAPOKCHIA HATPUS, YKCYCHAs! KUCIOTa, PacCTBOP IIIMIIEPUHA, PACTBOP Cylb(haTa MeIu,
WH/IUKATOPBI — (peHON(TaICH U METUIIOPAHXK, PACTBOP KapOOHATa HATPHUs, CTPYKKH MarHHSI

3aganue:
1.BcioMHUTE TIpaBHiia MO TEXHUKE 0€30MACHOCTH MPU MPOBEACHUH J1a00paTOPHBIX PadoT.
2.IIpounTaTh HHCTPYKIIMIO 110 IPOBEJICHHIO OIBITOB.
3.IIpuroToBuTHh HEOOXOTUMYIO XUMUYECKYIO ITOCYTy U 000pyIOBaHUE JJIsi TPOBEICHUS OIBITOB.
4.ITpoBecTH OIBITHI.
5.0¢dopmuth naboparopHyro padory.

IMopsinok BbINoOJIHEHUS PadOTHI:
1. TIposenute abopaTOpHBIC OMBITHI COTIACHO HHCTPYKIIUH:
Onvim N 1. KayecTBeHHas peaKlisi HA MHOT0ATOMHbIe CIUPTHI (TJIMIEPUH)
[TopsIOK BBIMOTHEHUS OTBITA!
1.Cuayvaina nonmyuute rugpokcun meau (II).
2./J1nst aTOrO HaMNEiTe B MPOOUPKY Ha BRICOTY 1-1.5 cM pactBop cynbdara meau (1I)
1 100aBbTe B 2-3 pasa 00JbIle pacTBOPa TMAPOKCUIA HATPHUS.
3. OTmeTbTe LBET ocaaka. Hanumure ypaBHEHHE peakinu.
4Tenepb npusieiTe MPUMEPHO CTOJIBKO K€ PACTBOpA IIIMIEpUHA (MJIM HEMHOTO OOJIBIIIE), CKOJIBKO
MPWIMIIH IIEN0YH. 3aUIIUTe, YTO HAbIo1aeTe.
5.CocraBbTe ypaBHeHUE peakiun. Kakoe BemecTBo SABISETCS PEAKTUBOM Ha MHOTOATOMHBIE CITAPT
Onvim Ne 2. Peakuusi cepeOpsiHOTo 3epKaJjia — KA4YeCTBEHHAs PeaKIUsl HA aJibJAeru/bl
[Topsi 10K BBITOJHEHUS OTIBITA:
1. B aGcomoTHO YUCTYIO MPOOUPKY MpUiIeldTe 2 MJI aMMHUAYHOTO pacTBOpa OKCHJIa cepedpa.
2.0cTopoxHO 100aBbTE HEMHOTO pacTBOpa GOpMaIMHA UITH TIIFOKO3bI, PUITUBAS 110 CTEHKE MPOOUPKH.
3. Uro nabmonaere? I1pu He0OX0UMOCTH, TOMECTUTE MPOOUPKY B CTAKaH C ropsiueil BOJOH.
4.He BcTpsixuBaiiTe u He nepememinBaiite pactBop! Hanummre ypaBHeHue peakuuu. Kak Ha3bpiBaercs
3TOT PEaKTHB Ha aJIbJETUIHYIO IPYIIILY
Onoim Ne 3. I3yyeHnue cBoOiicTB KapOOHOBBIX KUCJIOT
[Tops0K BBITOJIHEHUS ONBITA:
Jlokaxute, 9To yKCYCHasi KUCIIOTa MPOSIBIISIET BCe OOIINE CBOWCTBA KHCIIOT:
1. K pacTBOpY yKCYCHOI KHCIIOTHI J0OaBbT€ HEMHOI'O MHIMKAaTOpa — MeTuiIopanxa. Kak okpacuincs
uHaukarop? O yem 310 ropoput? Hamummmmre ypaBHEHUE TUCCOIMALINN YKCYCHOW KHCIOTHI;
2. B npoOupky 6pochTe HECKOJIBKO CTPYKEK MarHus U 100aBbTe YKCYCHOM KHCIOTHI (OCTOPOMKHO —
peaKIus MOXKET UATH OYPHO M C CHIIBHBIM pa3orpeBom!) Hamummre ypaBHEHHE pEaKIi.
3. Haneiite B mpoOupky pactsop menouu (NaOH), no6aBbre nHIukaTop — peHondraient u
NpUJIeTe YKCYCHOM KHCIIOTHI 0 00eCIIBEYMBAHUS pacTBOpa. HanumuTe ypaBHEHHE peakiny.
4.K 1 M pacTBOpa cojipl (OCTOPOKHO — BO3MOXKHO OypHOE BbIJIesieHue ra3al) 106aBbTe YKCYCHYIO
KHACIOTY. HanmummTe ypaBHEHNE peakiuy U CBOM HAOIIOICHHUS.

2. 3anummTe ypaBHEHUS PEAKIMI B MOJICKYIIPHOM, HOHHOM M KPaTKOM HOHHOM BHJIC B TETPaIb;
3. CpenaiiTe BBIBOJ O IpOAETaHHON padoTe

®opma mpegocTaBieHns pe3yJibTaTa
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Ot4er o mponenaHHOW paboTe, ypaBHEHHE PEaKIUU, BHIBOABI HA Ka)IbIi OMBIT, BEIBOJA MO BCEi

nabopaTopHOU padore.
Kputepuu oneHku J1a60paToOpHOro 3aHATHUSI:

«5» (OTJIIMYHO): BBITIOJHEHBI BCE 3aJaHus J1a00paTOpHOM 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 3aMEUaHUSIMHU.

«3» (yIOBIIETBOPUTEIHHO): BBIIIOJHEHBI BCE 3a/JaHUsl JIAOOPATOPHOW pabOThl C 3aMEYaHUSIMU;
CTYJICHT OTBETHII HA BCE KOHTPOJBHBIC BOIIPOCHI C 3aMEYAHUSIMH.

«2» (HE 3a4TE€HO): CTYJCHT HE BBIIOJHIJI HIIM BBIOJHHUII HENPABWILHO 33aJaHHs J1ab0OpaTOpHOM
paboThI; CTYIEHT OTBETHJI Ha KOHTPOJIBHBIC BOIPOCHI ¢ OMIMOKAMH WJIM HE OTBETHUJ Ha KOHTPOJIbHBIE
BOTIPOCHI.

Tema 1.4 A3zoTconep:kaniue oprannyeckue coeuHeHus.

JlaGoparopHoe 3ansTue Ne3. «KayecTBeHHbIE peaKIIMU HA a30TCOAepPKALIME OPTaHUYeCKUe
BellecTBa».

He.]]b paﬁoTbI: Hay‘lI/ITBCH IMPOBOANTH KAYCCTBCHHBIC pCAKIIMKU HA a30TCOACPIKAINNEC OPraHUYICCKUC
BCIICCTBA, 3aKPCIIHMTb YMCHUC COCTABJIATHL YPABHCHHA HA KAYCCTBCHHBLIC PCAKIHUKU a30TCOACPKALIUC
OpraHN4YC€CKHEC COCAUHCHUA.

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

MarepuanbHoe o0ecrieyeHue:

[Tomemienne mans mpoBeneHUs TaOOPATOPHBIX, MPAKTUYECKUX paboT; Ui TPYNIOBBIX U

WHIVUBUIYATBHBIX KOHCYJBTAIMH; JUIS TEKYIIEr0 KOHTPOJIS W MPOMEKYTOYHOW aTTecTamuu: pabouee
MECTO TpernoaBaTens, paboune Mecta 00yJaromuxcs, T0CKa.
Ilpubopvl u peaxmugvl. TTATUB C TPOOMPKAMH; BOJTHBIH pACTBOP AMHHOYKCYCHOH KHCIIOTBI
(rmuraa) CH2(NH2)COOH (2% u 20%); pacTBOPBI HHIUKATOPOB (METHUIIOBOTO OPAHXKEBOTO, JTAKMyCa U
(dbeHondTanenHa), yHuBepCAIbHBIA UHIAUKATOP, CIUPTOBAs TOpEJIKa, JepKaTemb i MPOOUPOK, MajouKa
CTEKJISIHHAsI, CTAKaH XUMHUYECKUH BMecTUMOCThIO 100 (CM3) MJI, JIel KOJIOTHIM, riaunuH 2%; cyxou
kapoonar meau(ll) (CuOH),COs, pactBop ruapokcuaa uHarpus NaOH 10%., rmurmuna (10%) pactBop
autpura Hatpus NaNO; (20%); ykcycuas kuciora CH3COOH (nensHast), a3oTHash KucIoTa(KOHII)
HNO3, MouyeBHHA KpHCTAITMYECKasi, BOJIA ITUCTHIUIMPOBAaHHAs, YHUBEpCAIbHAs MHIUKATOpHAs Oymara.
pactBop MmoueBuHbI (NH3)2,CO 20%, pactBop Hutputa Hatpus NaNO;(20%), ykcycHas KucioTa
CH3COOH(nensnas), HachImeHHBIN pacTBOp ruapokcuaa 6apus Ba(OH), (6apurosast Boaa).

3ananue:
1. BcnoMHUTH NpaBuiia 1Mo TEXHUKE 0€30MacHOCTH MPH MPOBEACHUH J1aO0paTOPHBIX padoT.
2. [TpounTaTh MHCTPYKIIUIO MO MPOBEICHUIO OIBITOB.
3. IIpuroToBUTH HEOOXOAMMYIO XUMHUECKYIO ITOCYAY U 000pyI0OBaHKE /IS IPOBECHHS OIBITOB.
4. ITpoBecTH OMBITHI.
5. Opopmuts 1abOpaTopHyIO padoTy.
7. Cnenaiite BbIBOJI O MPOBENEHHON padboTe

Ilopsinok BbINOJHEHHSI padOThHI:

1. HpOBCI[I/ITe na6opaTopHHe OIIBITBHI COTJIACHO MHCTPYKIUU:
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Onvim 1. OTHOIIEHME AMUHOKHCJIOT K HHAUKATOPaM
1.B Tpu npoOupku nomectute mo 10 kanenp pacTBopa aMMHOYKCYCHOM KHCHOTHI (2%) 1 100aBbTe
0 2 KaIuld pacTBOPOB MHIMKATOPOB: B IIEPBYIO — METUJIOBBIN OPaH)KEBBIN, BO BTOPYIO — JJAKMYC, B
TPEThIO — (heHoIPTaTICHH.
2.HaHecuTe Karuiio TIOUIMHA HA YHUBEPCATBHYIO WHIUKATOPHYIO Oymary u cpa3zy cpaBHUTE €€ IBET
co mkanoi. Omuummre HaOMIONEHMS yKa3aB KaK HM3MEHseTcs LBET HHAMKATopoB? OObsicHUTE
HaOmoAeHuss U CcQOpMyJIUpPYHTE BBIBOJA, MCIOJB3Ysl ypaBHEHME UCCOLMALMM AMUHOKHCIOT C
o0pa3oBaHHEM OUIIOJIIPHBIX HOHOB:
H-N—CH;COOH=—"="H3;N—CH,—COO"~
rNUUYUH (GunonapHbii o)

NH,  H-0-N=0 o
o=c. — o= 2N} = 21,0
NH, H—0—-N=0 OH

H2C03 - > HQO + Cozﬁ

CO, + Ba(OH ), —’BaCOﬁ +H»0

Onvim 2. O6pa3oBaHue MeTHOM COJIM AMHUHOYKCYCHOM KHCJIOTbI
1.B cyxyro npobupky BHecuTe Imarenem kapoonat meau (1) u nobaswte 1,5 mn 2% pactBopa
AMUHOYKCYCHOW KHUCJIOTHI.
2. PeakumoHHy10 cMech HarpeiiTe Ha cniupToBke. [locie HarpeBaHus XOpoLIo BUAHA CHHSS OKpacKa
pacTBopa.
3.YUacTh pacTBOpa nepesneiTe B Ipyryro IpoOUpKy U 100aBbTE K HEMY JBE KallJId pacTBOpa
TUAPOKCHIA HAaTpusl. Beimagaet nmu ocanok ruapokcuaa meau? [louemy?
4. OcraBuIyOCs YacTh KUJIKOCTH OXJIAAUTE, IOMECTUB IPOOUPKY B CTaKaH C JIEASTHON BOIOM.
[TocTeneHHO BBINIAAIOT KPUCTAILIBI TPYIHOPACTBOPUMOM MEAHOM COJIM AMUHOYKCYCHOM KUCIIOTBHI.
5. s yckopeHus npolecca KpUCTAIIN3alui CTEHKY TPOOMPKH MOTUPAIOT CTEKITHHON MaIOUKOM.
Onumure HaOIIOEHUS.
6.IIpuBeanTe ypaBHeHue peakiuu (00pa3oBaHNe KOMITJIEKCHBIX OKPAIICHHBIX B CHHUHN IIBET METHBIX
coJiel XapaKTepHO AJIs 0.-aMHUHOKHUCIIOT):

H3N. _CH2 COO + CUCO3 -

O0=C—0 NH,—CH, y
Cu * HyO + CO,
CH—NH; 0—C=0
KOMMNEKCHan Meanan cono
AMUHOYKCYCHON KUTNOTBLI

Onwvim 3. B3aumoneiicTBe aMMHOKHUCJIOT € A30TUCTOI KHCJIOTOM
AMMWHOKHUCIIOTBI B3aUMOJICUCTBYIOT C Aa30THUCTOM KHCJIOTON C BBIACJICHUEM MOJIEKYJISIPHOTO a30Ta
(XapakTepHO ISl TIEPBUYHOW aMHUHOTPYMIBI). DTy PEAKIUI0 HCHOJB3YIOT JUIsl KOJUYECTBEHHOTO
ONPEACIICHUSI AMUHOKHCIIOT.
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Ilopsiook evinonnenus onvima:

1.ITomectute B mpobupky 10 kamens pacTBopa TMUIMHA, A00aBBTE 5 Karenbh pacTBOpa HUTPUTA
HaTpus U 1-2 Kariaum jgeIstHOl YKCYCHOM KUCIOTHI.

2.IIpobupky Berpsixaute. Uto Habmogaere? Onumunte HaOIIOICHHMS.

3.ITpuBenute ypaBaenue peakiuu. Chopmynupyiite BEIBOA.

NaNO, *CH3—COOH —>HNO, +CH3 —COONa

HN—CH,—COOH *HO—N=0 —>HO~CH,—COOH ~N,} + 11,0
aMM1HOyK CyCcHast OKCMYK CycHasn
KnUcnora Knanora

Onvim 4. PacTBOpMMOCTH MOUYEBHHBI B BOJ/Ie M 00pa3oBaHue ee coJiei
Ilopsook evinonnenus onvima:
1.B npoOupKy BHECUTE KPUCTATUIMYECKYIO MOUEBHHY ILITIATENIEM U JOOABbTE HECKOJIBKO Kamellb BObI
710 ee MOJHOro pacTBopeHus. Karuio monydeHHOro pacTBopa HaHECUTe Ha MHAUKATOPHYIO OyMmary.
2. ITo uBetHO# 1miKane onpeaenute pH pacTBopa MOYEBHHBI.
3.K monyueHHOMY pacTBOpy q00aBbTe 2-3 Karuid KOHIIEHTPUPOBAHHON a30THON KUCIIOTHI.
4.YUepe3 HECKOJIBKO CEKYH]I HAOIIOMAIOT BBHIMAJCHUE KPHUCTAUIOB COJICH MOYEBUHBI (CIIOCOOHOCTH
MOYEBHUHBI 00pa30BbIBaTh TPYAHOPACTBOPUMYIO COJIb C A30THOW KHUCIOTOW HCHOJBb3YIOT JUIS
OOHapyKEHHsI MOUYEBUHBI):

+
HN G NHy * HNO3 — > [H)N—C—NH3NOy
0 0
Mo4eBMHA HUTpPar MOYEBUHDbI
Onumure HadmoaeHus. [IpuBeaure ypapHenue peakiuu. ChopMyaupyiTe BbIBOA

Onoim 5. Peakuusi MOYEBHHBI € a30THCTOH KHCJI0TOM
Ilopsadok evinonnenus onvima:
1.B mpoGupky nomecture 1 eM® 20%-Horo pacTBOpa MOYEBUHBI, A00aBbTe 1,5 em® 20%-Horo
pacTBopa HUTpUTA HATPUA U 2-3 KaIulM JIEASTHON YKCYCHOM KucnoThl. [IpoOupKy 3akpoiite npoOKoit ¢
M30THYTOM ra300TBOAHOM TpYyOKOW, KOHEI| KOTOPOM OIyCTUTE B MPOOUPKY ¢ OApuTOBOW BOAOH, Kak
9TO MOKa3aHo Ha puc. 1.
2.1IpoOupKy C pPEaKIMOHHON CMECBhI0 BCTPSAXMBAIOT U HAOII00AIOM UHMEHCUBHOE 6blOeleHUe
ny3vipvkoe 2azo6 — a3ora U okcuga yraepona (IV), xoTopblii 0OHAapYyXHMBalOT MO MOMYTHEHHIO
0apuTOBOM BOJBI.
3.3anummMre HAOMIOJCHUS M NPUBEJCHHOE ypaBHEHHE peakiuu. HazoBuTe B ypaBHEHUH Bce
MCXO/IHBIE BEIIECTBA U MPOAYKTHI PEAKLIUH.
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co,

1
o

=3 3

Ba(OH),

[ —=

Puc. 1. B3anmonueiicTBue MOYEBHUHBI C A30TUCTON KUCIIOTOM

4.9Ty peakIuio, TaKKe€ KaK U PEAKIUI0 aMHUHOKHCJIOT C a30THUCTOM KHCJIOTOM, HCHOJB3YIOT st
KAaueCTBEHHOI'0 OMNpEeIeHUs MOYEBHHBI 10 MeTony Ban-Crnaiina (Maccy MOYEBUHBI PaCCUUTHIBAIOT
110 00bEMY BBIJIEJIMBILIETOCS a30Ta, KOTOPBIH JIETKO U3MEPUTH).

NHy  H-O0—-N=0 OH
0=C’ + — > 0=’ 2Nt ¢ 2H L0
NH, H-0-N=0 OH

H,CO3 —= H,0 + CO,!

CO, + Ba(OH ), *’BaCOﬁ + H 50

2. 3anummurte ypaBHEHUS PEaKIMil B MOJIEKYISIPHOM BUE B TETPAJlb;
3. CnenaiiTe BBIBOJ O IPOICIIaHHOM paboTe

®opma npegocTaBJieHus pe3ybTaTa
Otuer o mpojenanHoi paboTe, ypaBHEHHE PEaKIUU B MOJEKYISIPHOW U HOHHOW (hOpMax, BHIBOJIBI
Ha KaXX]IbIi OIBIT, BRIBOJI IO BCEH 1abopaTopHOil padore.

Kpurepun oueHku 1a00paTopHOro 3aHATHS:

«5» (OTNIMYHO): BBIMOJIHEHBI BCE 3aJaHUs JIAOOPaTOPHOU pabOThI, CTYJEHT YEeTKO U 0e3 ommbok
OTBETHUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI.

«4» (XOpoIo): BBIIOJHEHBI BCE 3aJaHMs JIAOOpPaTOpHOW paboTHI; CTYIAEHT OTBETUI Ha BCE
KOHTPOJIBHBIE BOIIPOCHI C 3aMEUYaHUSIMH.

«3» (yIOBIIETBOPHUTEIHHO): BBIIOJIHEHBI BCE 3a/JaHUs J1aOOpaTOpHON paboTHl C 3aMEYaHUSIMU;
CTYJIEHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOIPOCHI C 3aMEYAHUSIMHU.

«2» (HE 3a4YTEHO): CTYJCHT HE BBIIOJHWJ HJIM BBIIOJHWII HENPaBWILHO 33JjaHus J1a0opaTOpHOi
paboThI; CTYEHT OTBETWJI Ha KOHTPOJIbHBIE BOIPOCHI C OMIMOKAaMHU WJIM HE OTBETHJI HAa KOHTPOJbHBIE

BOIIPOCHI.
Tema 2.4

Kaaccudukanusi HeoOpranHm4ecKux coeJuHeHuil
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JlabGoparopHoe 3ansiTue Ned
HNnenTudukanusi HEOPraHUYECKUX BelECTB € UCIOJIb30BAHNEM UX (PU3UKO-XUMHYECKHX CBOICTB,
XapaKTePHbIX Ka4eCTBEHHbIX peakuuii. KauecTBeHHbIe peakiiu Ha CyJab(paT-, KapOOHAT- U XJIOPHI,
CHJIUKAT AHHOHBI

I_[e.m,: OBJIaI[GHI/Ie HaBbIKaAMU MMPOBCACHUA XUMHWYCCKUX OIBITOB, ITIOATBCPIKAAOIINX CBOMCTBaA
OEJIKOB U NX HaXO0XXIACHUC B ITPOAYKTAX IMUTAHUA.

BoinosiHeHue padoThl cnoco0cTBYET (POPMUPOBAHUIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06

MarepunanbHoe obecrnieyeHue:

VYuebHas ayauTopus Ui NPOBENCHUS JIEKLIIMOHHBIX, JJAOOPATOPHBIX U MPAKTUYECKUX 3aHATHUH; A
TPYNIOBBIX W WHAWBUAYAIBHBIX KOHCYIbTAMK; JJISi TEKYIIETO KOHTPOJS H IMPOMEXKYTOUHOM
arTecTanuu: pabouyee MeCTO Ipernojasarels, paboune Mecta oOydaromuxcs, gocka. ITomemenue ans
MPOBE/ICHUS JTAOOPATOPHBIX, TPAKTUIECKUX paboT; /Ui TPYNIOBBIX U HHIUBUAYAJIbHBIX KOHCYJIbTAIU;
JUIsL TEKYLIEro KOHTPOJIS U IPOMEKYTOUHON aTTecTalu: padouee MECTO MpernoaaBarelis, paboure Mecra
oOyyaromuxcs, gocka. Mebenb mabopaTopHas, mkad BEITSHKHONH ¢ MOMKON —1 mIT.

PeakTuBHBIN IITAaTUB ¢ HAOOPOM PEAKTUBOB (ILEJIOYM, KUCIOTHI, COJIM), HHAUKATOPHI, IPOOUPKH,
IIATIETKH, IPOMBIBAJIKA C AUCTHILIMPOBAHHOU BOJIOM.

PeakTuBHBIN IITATUB ¢ HAOOPOM PEAKTUBOB (IET0YH, KUCIOTHI, COJIN), TPOOUPKH, MUIETKH.

3aganme:

BceroMHUTE MpaBuiia Mo TeXHUKE OE30IMaCHOCTH MPH MPOBEACHUN JTa00paTOPHBIX PadOT.
[IpounTaTh HHCTPYKLHUIO 110 MPOBEACHUIO OIBITOB.

[IpuroToBUTH HEOOXOIUMYIO XUMUYECKYIO ITOCYTy U 000pyA0BaHUE AJIsi IPOBEIECHUS OIBITOB.
[TpoBecTy OMBITHI.

OdopmuTts n1abopaTopHyio paboTy.

arONOE

HOpﬂI{OK BbIITOJTHCHU A paﬁoTbI:

1. TIpoBenuTe MabOpaTOPHBIE OMBITHI COINIACHO MHCTPYKLIUU:
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 AgNO;. Habnromaiite oOpa3zoBaHue 0ernoro
TBOPOKUCTOTO Ocajika ximopuaa cepedpa AgCl.

2. HanummmuTe ypaBHEHHE peakIMM B MOJIEKYJISIPHOH M HOHHOM (Qopmax, OTMeThTe IBETa
00pa30BaBIIMXCS OCAJIKOB M UCXOIAHBIX PACTBOPOB M HA3BaHMS BEIICCTB.

Onwvim Ne 2. Oonapyscenue cynvpam-anuona SO

[Tops10K BBIMOJHEHUS OIIBITA:

1. Haneiite B mpoGupky 2-3 Kamuid pacTBopa, cojepxamero cymbdar-annon SOs2 (NapSOs,
ZnS0O,4, FeS0O4, HSO4 u T.11.) m mpuneiite 1-2 kamm pactBopa xjopuna Oapus BaCl,. HabGmromaiite
oOpa3oBaHue 0EJIOro KPUCTAIUTHUECKOTO ocajka cyiabdara 6apus BaSO;,.

2. HanwmuTe ypaBHEHHE peakiMd B MOJICKYJISIPHOH M HOHHOM (opMax, OTMEThTEC IIBETa
00pa30BaBIIMXCS 0CAIKOB M UCXOIHBIX PACTBOPOB M Ha3BaHHMsI BEIIECTB.

- 2_
Onovim Ne 3. Oonapysrcenue cunukam-anuona SiOz™".
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[Tops10K BBIMOJHEHUS OIIBITA:

1. Haneiite B mpoGupKy 2-3 KaIUIM PacTBOpa, coiepikauiero cuinkar-anuoH SiOs> (Na,SiOs,
K3Si03 u T.11. vt KIieit CHITMKATHBIA KaHUENMApCKuil) u npuiieiite 1-2 karu pactBopa consinoit HCI wmun
cepuoii kuciaotel HySO4. Habmromaiite oOpazoBanne kpeMHueBo# kuciotel HySiO3 B Buae cTyqHs win
OCIIBIX XJIOMbEB.

2. Hammmmuire ypaBHEHHE peakIMH B MOJICKYJISIPHOM M HMOHHOW (opmax, OTMEThTE IIBETa
00pa30BaBIIMXCS OCATKOB U MCXOJIHBIX PACTBOPOB U HA3BAHHUS BEIIECTB.

Onvim Ne 4. Oonapyscenue kapoonam-aHuona COs%.

[TopsoK BBIMOTHEHUS OTBITA!

1. Haneiite B mpoGupKy 2-3 KAl pacTBOpa, cojepkaiero kapGonar-anumon COs”  (NayCOs,
K>CO3, NaHCO3 u 1.11.) 1 mpuneiire 1-2 kamam pacrBopa cosssaoit HCI mnm ceproit kucimorsr HySOs.
HabmonaliTe BeIIeeHre My3pIphbKOB Ta3a. Kakoii ra3 Beinensiercs?

2. Hanuimure ypaBHEHHE peaklMU B MOJIEKYJIIPHOM U MOHHOM (popMax, OTMEThTE LIBETA UCXOTHBIX
1 00pa30BaBIIMXCS PACTBOPOB U Ha3BaHUS BEIICCTB.

2. 3anUIIATe ypaBHEHUS PEaKIHMid B MOJICKYJISIPHOM, HOHHOM U KPaTKOM HOHHOM BHJIE B TETPa/ib;
3. CnenaiiTe BBIBOJ O POJCIAHHON padboTe

®dopma npenocTaBjieHns pe3ybTaTa
Ot4er o mpojeaHHoi padoTe, ypaBHEHUE PEAKIMHA B MOJIEKYIISIPHOW U HOHHOW (hOpMAax, BHIBOJIBI
Ha KaXXJIbI{ OIIBIT, BBIBOJI IO BCEH 1abopaTOpHOI padoTe.

Kpurepun oneHKHu J1a00paTOPHOTro 3aHATHS:

«5» (OTIIMYHO): BBIMOJIHEHBI BCE 33JaHUs JIAOOPAaTOPHOW pabOTHI, CTYJICHT YeTKO M 0e3 ommbok
OTBETHJI Ha BCE KOHTPOJIbHBIE BOIPOCHI.

«4» (XOpoIIo0): BBHIIOJHEHBl BCE 3aJaHUsl J1TAOOpPaTOpPHOW pabOThI; CTYAEHT OTBETHJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHUSIMHU.

«3» (YIOBIIETBOPUTEILHO): BBIMOJIHEHBl BCE 3aJaHUs JaOOpaTOpHON pabOThl C 3aMEYaHUSIMU;
CTYIEHT OTBETHJI HA BCE KOHTPOJILHBIE BOIIPOCHI C 3aMEYAHUSMH.

«2» (He 3a4TE€HO0): CTYJEHT HE BBINOJHWJ WM BBIMOJHWI HEMPaBWIBHO 33JaHUs JTaOOpaTOpHOM
paloThI; CTYJEHT OTBETHJI Ha KOHTPOJIBHBIE BOIIPOCHI C OIIMOKaMM WJIM HE OTBETHJI Ha KOHTPOJbHBIE
BOIIPOCHI.

Tema 2.6 Jy1eKTPOIMTHYECKAS THCCOIM AU
JlaGopaTopHoe 3ansite No5
Tunbl XUMHYECKUX peakuui”
HccaenoBanue TUIIOB (110 COCTABY M KOJIMYECTBY MCXOAHBIX M 00pa3yIOLMXCS BELIECTB) U IPU3HAKOB
XMMHYeCKHX peaknuii. Peaknuu nonHoro ooMena. cnibiranue pacTtpoB coJieii MHHIUKATOPAMH.
Heabr padorbl: ONpeensaTs Cpedy pacTBOPOB BELIECTB, COCTABIATH YPABHEHUS PEAKIMH B
MOJIEKYJISIPHOM M MOHHOM BHJE; NMPOBOJIUTH PEAKIIMM B3aUMOEHCTBHS COJIEM C KHCIOTaMH, IIEI0YaMu U

MEXKIY COOOH.

BoinosHenune padotel ciocodcTByeT (POPMUPOBAHUIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06

MarepuanbHoe odecrnieyeHue:
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VYueOHast ayTuTOpHs A1l IPOBEICHNUS JICKIIMOHHBIX, JIAOOPATOPHBIX U MPAKTHYECKUX 3aHSATHM; IS TPYTIIIOBBIX
Y MHIUBUYaJTbHBIX KOHCYJIbTAIIWI; ISl TEKYILIETO KOHTPOJIS M IPOMEXKYTOUHOM aTTecTauuu: padoyee MecTo
nperiofaBaress, paboure Mecta oOyJaromuxcs, Aocka. Ilomernienue st mpoBeieHust J1Jab0paTOPHBIX,
MPAKTUYECKUX PAOOT; I TPYIIIOBBIX U MHIMBUYaTbHBIX KOHCY/IbTALIWIL; ISl TEKYILLETO KOHTPOJIS U
MPOMEXYTOYHOH aTTeCTally: paboyee MeCTO IperoaBaresisi, paboure MecTa 00yJaromuxcs, 1ocka. Mebernb
naboparopHas, mKad BHITSDKHON ¢ MOMKOM —1 1T,

PeaxTuBHBII 1ITaTHB C HAOOPOM PEAKTUBOB (ILIEJIOYH, KUCIOTBI, COJIN), UHAMKATOPBI, MPOOUPKH, TTUIIETKH,
MIPOMBIBAJIKA C TUCTUJUTMPOBAHHOM BOOM.

3aganme:
1. BcrnoMHUTB MpaBuWIIa IO TEXHUKE 0€30MTaCHOCTHU MPH MPOBEICHUH JTA00PATOPHBIX PadOT.
2. Tlpountarh HHCTPYKIIMIO 1O IPOBEICHHUIO OITBITOB.
3. TIpuroroButh HEOOXOMUMYIO XMMHUUECKYIO TTOCYAY U 000PYIOBAHUE JIJISI TIPOBEICHHS OTTBITOB.
4. TIpoBecTH OMBITHI
5. OdopmuTs 1abopaTtopHyro padory.

HOpﬂ)IOK BBIIIOJTHCHU A p360TbI:

1. TlpoBenure 1a00paTOPHBIE OIBITHI COINIACHO MHCTPYKIHU:
Onvim Ne 1. B3aumooeiicmeue Kuciom u 0CHOBAHUIL (DeaKyus Helmpaiu3auuu).

Iopsi10K BBINOMHEHUS PabOTHI:
1. Haneiite B mpoOupky 5-10 kanenb pactBopa mesnoun u 1-2 karwm pactBopa (enondranenna. Habmonaiite
M3MEHEHHE 1IBETA.
2. 3arem noGasistiite 1o 1 karute pactBopa kuciaotsl (HCI wm H,SOy), Betpsixusas ipodupky. OTMeTsTe
M3MEHEHHE I[BETa C MAJIMHOBOTO JI0 OECLIBETHOI'O MOCIIe MPUOaBIEHHUs HEKOTOPOro KOJIMUECTBA KUCIIOTBL.
3. [Touemy pacTBOp OOECIBETHICS HE Cpazy?
4. Hanimre ypaBHEHHE PEakIMU B MOJIEKYJISIPHOM U HOHHOM BUJIE.
5. Cnenaiite BBIBOJ O TOM, YTO 00pa3yeTcs B pe3ysbTaTe peakiiy HeMTpaInu3ainm.

Onvim Ne 2. /leiicmeue na pacmeopul coneii pacmeopamu uienoueil.
ITopsi10K BBITOIHEHUS OIIBITA:
1. B ony npobupky Haeiite 5-10 kanens pactBopa comu sxenesa (111)-(FeCls), B npyryro comu memu (11)-
(CuSOy).
2. B 06e npobupku 1o KaruisiM rputkBaiite pacteop meaour (KOH wm NaOH).
3. Habmonaiite oOpa3oBaHue 0cakoB Oyporo 1 roiyooro 1sera.
4. Harmmmmre ypaBHEHUS! PEakiiid B MOJICKYJISIPHOM M HOHHOM BHJIC.
5. Cnenaiite BbIBOJ, O B3aUMOJIEHCTBUM COJIEH CO IETOYAMH.

Onvim Ne 3. /leiicmeue na pacmeopui coneit pacmeopamu Kuciont.
[Topsi1oK BBITTOJTHEHWS OTTBITA:
1. B mpoGupky Hazeiire 10 kanens pactBopa cojsl — kapoonara Hatpust Na,COs.
2. lo6aBbTe mo karism pactBopa Kuciaotsl (HCI wmm H,SOy).
3. HabmonaiiTe BbIeeHNE ra3a.
4. HarmcaB ypaBHEHHE peakliy B MOJICKYJISIPHOM M HOHHOM BHJIE, OOBSICHHTE, ITy3bIPHKU KAKOTO Ta3a
BBIJICIISFOTCSL.
5. Cnenaiite BBIBOJI O B3aUMOJICMICTBUM COJIEN C KUCIIOTAMH.

Onvim Ne 4. B3aumooeiicmeue coneii meiicoy coooil.

[Topsi1oK BBITTOJTHEHHS OTTBITA:
1. Hanetite B mpoOupky 2-3 karum pactBopa cont P(NOs), (Pb(CH3COO),) n npueiite 1-2 karm pactBopa
nomina kamus Kl. Habmonaiite oOpazoBanue xentoro ocajka noauaa ceunma (11) Pbls.
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2. Hanmmre ypaBHEHHE peakiuy B MOJIEKYJISIPHOM U MOHHOM (hOpMax, OTMETBTE L[BETa 00Pa30BABILIMXCS
0CaJIKOB M MICXOIHBIX PACTBOPOB U HA3BAHUSI BEILIECTB.
3. Cnenaiite BBIBOJ O B3aUMOJICHCTBUH COJICH.

Onvim Ne 5. /leiicmeue pacmeopoe coneit, Kuciom u wienouei Ha unouxkamopwl. I'uoponus coneii
[opsinok BhIOMTHEHUS paOOTHI:
1. Ha nosnocky yHuBepcanbHON HHIMKAaTOPHOW OyMa)kKK1 HAaHECHTE 10 1 Karuie pacTBopa COJISIHOM WM CEpHOM
kuciaotel (HCI, H,SOy), pactBopa mienoun (KOH win NaOH) u muctrsimpoBanHoii Bopl. OTMETHTE IBET,
3armimTe B Tabmuiry. [1o mkarne yHuBepcabHOM MHIMKATOPHON Oymaru onpeenure 3HaueHne pH pactsopos,
3alUIIUTe B TAONIUILY.
2. B opHy npoOupKy HaneiTe 5 Kaneib KUCIOTHI (JF000i1), BO BTOPYIO MPOOHPKY 5 Karelb pacTBOpa IIEeNI0YH, B
TPETHIO TUCTUILIMPOBAaHHBIN BOMIBI. J[o6aBbTe BO Bce mpooupku HeMHOTro 1. HoO 1 no 1-2 karm pactBopa
denondrarenna. OTMETHTE IIBET PaCTBOPA. 3aMHIINTE B TAOIHITY.
3. Ha mosiocky yHMBEpCaIbHOM MHANKATOPHOM OyMaskku HaHecute 10 1 karute pactBopa Aly(SO4); (FeCls,
Fex(SO,)3, FeSO,), pactBopa Na;CO3 (K,CO3, NaCH3COO) u pacteopa NaCl (KCI, Na;SO,). OrmersTe 1Ber,
3anmiute B Tabmuiry. 1o mixane yHuBepcanibHOM HHIMKATOpHOM Oymaru onpenenure 3HaueHue pH pactsopos,
3aIHIINATE B TAOJHILY.
4. Cnenaiite BBIBOJ] O ACHCTBIM PAaCTBOPOB BEILIECTB HA MHIMKATOPDI, ONPEIEITUTE PEAKIIUIO CPE/Ibl PACTBOPOB,
YUUTBIBas, 4TO Ipu PH = 7 — cpena HeliTpanbHas, npu PH>7 — cpena wmwenoynas, a npu PH<7 — cpena kucnasi.
3anoMHUTe MOCIEAHUM CTONI0CI TAOIHIIBL.
5. Ilo 3Ha4eHMIO CpeJibl paCTBOPOB 3aIIOJIHUTE B TAOJIUIIE CTPOKH CTOJIONA, YKa3bIBAIOILLETO HA [IBET
uHMKatopa genondranenHa B pactBopax comneit. [loarBepanTe cBou BHIBOIBI OMBITHBIM ITyTeM. B Tpu
MPOOHMPKH HAJIEUTE 110 5 Karellb pacTBOPOB COOTBETCTBYIOLIMX COJEH, HCIIONB3yeMbIX B I1. 3. JlobaBbTE BO BCe
npo6upku HemHoro 1. HoO 1 no 1-2 karmm pactBopa denomndranenta. OTMeTsTe LIBET pacTBOPA.
6. Hanmmmmre ypaBHEHUS 31EKTPOIMTHYECKOM AUCCOMAIIMN KKIOTO U3 BEILIECTB.
7. O0BsicHUTE, TPUCYTCTBUEM KaKMX MOHOB OOYCIIOBIICHBI KUCTIask CPEa U IIEJI0OYHAs Cpe/ia PaCTBOPOB.
8. Hanmimmire ypaBHEHUs peaKiuii THAPOIIN3A COJICH B MOJIEKYJISIPHOM 1 MIOHHOU (popMax.
Tabnuiia HaOMOaeHMIA:

[[Bet nnmKaropa pH pactBopa
(10 1IKase YHUBED.
WHJMKAT. OyM.)

PactBOp
BEIECTBA ®denondranens YHUBEpCAIBHBIN

Cpena
pacTBopa

HCI (H,S04)

KOH (NaOH)

H,O

Alx(SO4)s (FeCls)

Na,COs

NaCl (Na,SO)

2. 3anWINHTEe ypaBHEHUS PEaKIHid B MOJICKYJISIPHOM, HOHHOM M KPaTKOM HOHHOM BHJIC B TETPA/Ib;
3. B ompite 5 3amonHuTe TAONMILY;
4. (Cpenaiite BBIBOJ O TIPOJICIAHHOM padoTe.

®opma npeocTaBjIeHus1 pe3yIbTaTa
Ortuer o npojienaHHOM paboTe, BEIBOIBI Ha KaXKIIbIi OIIBIT, 3aII0JTHEHHAs TaOuIIa, BHIBOJ IO BCEH
nmabopaTopHoit padoTe.
Kpurtepun onenkn 1a00paTOpPHOro 3aHATHS:
«5» (OTAMYHO): BBINOJHEHBI BCE 33JaHUs Ja0OpaTOpHOIl pabOThl, CTYAEHT YeTKO U 0e3 OImnOoK
OTBETHJI HA BCE KOHTPOJIbHbIE BOIPOCHI.
«4» (X0poIo): BHIIOJHEHBl BCE 3a/laHusl JIaboOpaTOpHOW padoOThI; CTYIEHT OTBETHJI Ha BCE
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KOHTPOJIbHBIC BOIIPOCHI C 3aMCHYAHUSAMMU.

«3» (YHOBJIETBOPUTEILHO): BBIMOJHEHBI BCE 3aaHUs JaOOpATOPHOH PAaOOTHI C 3aMEYAHHUSIMU;
CTYACHT OTBCTHUJI HAa BCC KOHTPOJIbHBIC BOIIPOCHI € 3aMCHYAHUAMMU.

«2» (HE 3a4TEHO): CTYJCHT HE BBIIOJHIJI HIJIM BBIIOJIHHII HENPABWILHO 33aJaHHs J1abOpaTOpHOM
pa6OTBI; CTYACHT OTBCTHUJI HAa KOHTPOJIBHBIC BOIIPOCHI C OIJ_II/I6KaMI/I HUJIK HC OTBCTHUJI HAa KOHTPOJIbHBIC
BOTIPOCHI.

Tema 2.7 Metauubl. Hemeraibl. O01mue cnocodbl noy4eHus MeTa1J10B

JlaGopaTopHoe 3ansiTue Ne6
KadecTBeHHbIEe peaKI[id HA KATHOHBI METAJIJIOB

He.ﬂb paﬁoTbI: Haytmec;{ IMPOBOAWTE KAYCCTBCHHBIC PCAKIIMKY HA NOHBI METAJIJIOB, 3aKPCIIUTh
YMCHHUEC COCTABJIATL YPABHCHHUA B MOJICKYJIIPHOM U MOHHOM BH/IC.

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

MatepuajibHoe o0ecnieyeHue:
[Tomemienue s NpoBeAeHUS 1aOOPaTOPHBIX, IPAKTUUYECKUX PadOT; ISl TPYIIOBBIX U MHIUBUAYAIbHbBIX
KOHCYJIbTALIM; Ul TEKYLIEro KOHTPOJIS M IPOMEXYTOUHOM aTTecTaluu: padbouee MECTo penojaBaress,
paboure Mecta oOyuaromuxcs, 1ocka. Hoyroyk, ASER UN3481 15»; mpoektop Aser X1273 DLP -1
IT.; 9KpaH nepeHocHoit HanonbHbIE APOLLO-T SMT-1103 —1 mt.; MeGenb naboparopnas, mkad
BBITSDKHOU ¢ Mo#ikoi —1 mT.; Ph-metp "Mynpsrutect UIJI-101c kommuiekrom i onpeaenenus ph—1
wrt.; Ph-metp skcrepr-ph*—1 wmr.;
Becwr nemmniepusie AID-200-1 mwt.; Becsr —1 mit.; Buckosumerp B-36-246 —1 mt.; Buckozumetp B3-
246 1I-1 wt.; Hacoc KomoBckoro—1 mrt.; Tepmomerpst TJI prytabie—10 wrt.; Tepmomerp TC-7-m1-1
mT.; CTOJIBI TATPOBAJIbHBIE C HaJICTaBKaMK —3 1IT.; Tabnuia Menaeneesa — 1 miT.; mKkadsl CylIuIbHBIE;
MBI TUTENIbHBIE; MIKa( BHITSHDKHOM ¢ MOMKOIL; CTOJIBI TaOOpaTOpHbIE; HAJICTABKH JUISl CTOJIA.
PeakTuBHBIN IITaTUB ¢ HAOOPOM PEAKTUBOB (I1LEI0YH, KHUCIOTHI, COJIN), HHIUKATOPHI, TPOOUPKH,
MUIETKH, TPOMBIBAJIKA C TUCTUIUIMPOBAHHON BOJIOM.
Ob6opynoBanue: TaTUB ¢ Npodupkamu, nunetku. Peaktussl: BaCly, xnopua xenesza(Ill) FeCls, cynsdar
xene3a(Il) FeSOq, kpacuas kpossiras conb K3[Fe(CN)g], xkenras kpossiras conb K4[Fe(CN)g], BaSOy,
AgNO;;, NaCI, NH4OH, CUSO4.

3ananne:
. BcnoMHUTH npaBuiia o TeXHUKe 6€30MaCHOCTH MIPU MPOBEIEHUH Ja00paTOPHBIX PadOT.
. [IpounTaTh HHCTPYKLHIO 110 MPOBEICHUIO OIBITOB.
. IIpUroToBUTH HEOOXOAMMYIO XUMUUECKYIO ITOCYAY U 000pyI0BaHME IS IPOBECHHS OTIBITOB.
. [IpoBecTH OMBITHI.
. Odopmuts 1abopaTtopHyro padoTy.
. 3anonHuTe TabIUIy
. Cnenaiite BBIBOJ O MpOBEAEHHOM paboTe
KoHnTpoJsibHbIe BONpochI M 3aJaHU.
1. VkaxxuTe 4yuCcIo 3IeKTPOHOB B aTOMax Opoma, XJiopa, JIUTHSI.
2. YKaXXuTe 4nciIo IPOTOHOB B aTOMax HATpHs, BaHAUsl, aproHa.
3. VYKaxuTe TUIl XMMHUYECKOH CBSI3U B COEIUHEHUIX:
a) XJIOpHU/JI KaJus,
0) KuCIopoI,

~N NN RN
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B) MarHui,
r) xaopun docdopa (I11),
1) OKCUJ| HaTpus,
€) Boja.
4. YKaxuTe CTEIICHU OKUCIICHUS JIEMEHTOB B COCTUHEHUSX:
MnF,, KoMnO4, Mn,05.
5. PaccraBbTe K03(DPUIMEHTHI B OKHCIUTEIIEHO-BOCCTAHOBUTEILHOMN PEaKIIUu:
Cu + H,SO4 — CuSO4 + SO, + H,O
YKQKUTE OKHCIIMTEND U BOCCTAHOBUTEb.

Ilopsinok BbINOJIHEHUs PpadOTHI:
1 IIpoBenuTe 1abopaTOPHBIE OMBITHI COTIACHO MHCTPYKIIUH:
Onsit 1 KauecTBennas peaxuus Ha noub Fe”".
B npo6upky Ne 1 Hanelite pactBop cynbdata sxene3a(ll). B mpoOupky npuiielite pacTBOp KpacHOU
kpoBsiHo# conu K3[Fe(CN)g]. OTMeThTe OKpacKy MOyYSHHOTO BEIIECTBA.
OnpiT 2 KayecTBeHHAs peakuysi HA HOHBI Fe*.
B npobupky Hanelite pactBop xsopun xenesa(lll), mpuneiite pactBop *enToil KpOBSIHOHN CONU
K4[Fe(CN)g]. OTMEThTE OKPACKY MOTyYCHHBIX BEIIECTB.
OnbiT 3 KauecTBeHHas1 peakusi HA HOHbI Ba?*,
B npoGupky Haneiite pactBop xjopuaa 6apus, npuieiire pactBop FESO4. OTMeTsTe HaOMIOHaEMBIE
M3MEHEHHUS.
OnbiT 4 KauecTBeHHasi peakuusi HA HOHBI Ag”.
B npo6upky Haneiite pactBop AgNOs3, no6asste pactBop NaCl. OTmeTbTe Ha0MI01aeMbIe H3MEHEHHUS.
OmnbiT 5 KauecTBeHHAs1 peakuysi HA HOHBI Cu?".
B npo6upky naneiite pactBop CuSOa, no6asste pactBop NH4sOH. OT™MeThTe HabM01aeMble H3MEHEHHUS.
Pe3ynbrarel onbITOB 0POPMUTE B BHJIE TAOIUIIBI:

IBser IIBet
Ne Copepxumoe | COOEPKUMOTO COJIEPIKUMOTO VpaBHeHHe peamy
ombITa | MPOOUPKHU IPOOUPKH J10 MPOOUPKH 1OCIIe
peakuuu peakuuu
1 FeSO,
2 FeCls
3 BaClz
4 AgNQO3,
5 CuSOq

ypaBHCHI/Iﬂ 13 OIBITOB Ne 3,4 3alMUIINTC B MOHHOM WU MOJICKYJIAPHOM BH/IC.

2 3aluIIUTEe YPAaBHEHUS pEaKIui B MOJIEKYJIIPHOM, HOHHOM U KPaTKOM MOHHOM BU/IE B TETPA/Ib;
3 Caemnaiite BBIBOJ O MIPOICTaHHOM padoTe

®opma npeaocTasJieHns pe3ybTaTa
Otuer o npoaenaHHoi paboTe, ypaBHEHHE peaKIUi B MOJIEKYJISIPHOI 1 HOHHOM (hopMax, BBIBOABI HA
Ka)KJIbI OTIBIT, BBIBOJI 11O BCel 1abopaTopHOil padoTe.
Kpurepun oneHkn 1a00paTOpHOro 3aHATHS:
«5» (OTAMYHO): BBIIOJHEHBI BCE 3aJaHUs Ja0OpaTOpHOIl pabOThl, CTYAEHT YeTKO U 0e3 OImnOoK
OTBETHJI HA BCE KOHTPOJIbHbIE BOIPOCHI.
«4» (X0poIo): BBHIIOJHEHBl BCE 3a/laHusl J1abOpaTOpHOW paboThl; CTYJEHT OTBETHJ Ha BCE
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KOHTPOJIbHBIC BOIIPOCHI C 3aMCHYAHUSAMMU.

«3» (YHOBJIETBOPUTEIHHO): BBIMOJIHEHBI BCE 3aJaHusl JabopaTOpHON pabOTHI C 3aMEUYAHMIMU;
CTYACHT OTBCTHUJI HAa BCC KOHTPOJIbHBIC BOIIPOCHI € 3aMCHYAHUAMMU.

«2» (HE 3a4TEHO): CTYJICHT HE BBITOJHWI WJINA BBITOJHWI HEMPABUIBHO 3allaHus J1abopaTOpPHOMH
pa6OTBI; CTYACHT OTBCTHUJI HAa KOHTPOJIBHBIC BOIIPOCHI C OH_II/IGKaMI/I HJIK HC OTBCTUJI Ha KOHTPOJIbHBIC
BOTIPOCHI.

Tema 2.7 Metasuibl. Hemeranibl. O0mme cnoco0bl MoJy4eHHsI METAJJIOB

JlabGoparopHoe 3ansiTue Ne7
Koppo3us MmeTa/Li10B ¥ c110CO0BI 3aIIMTHI OT KOPPO3HH

Heab padoThl: 03HAKOMJIEHHE C IPOLIECCAMHM XUMHUYECKON U 3JIEKTPOXUMHUUECKON KOPPO3HH,
MIPOTEKAIOIIMMU B PA3IMYHBIX CPEAax, 1 HEKOTOPHIMHU METO/1aMU OOPBHOBI C KOPPO3ZUEH.

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

MarepunanbHoe obecrnieyeHue:

[Tomemnienue ams NpoBeAeHUs TaO0OPATOPHBIX, MPAKTUUYECKUX PAa0OT; ISl TPYIIIOBBIX U
WHIVUBUIYAIBHBIX KOHCYJBTAIUN; ISl TEKYIIETO KOHTPOJIS U TIPOMEXKYTOYHOM aTTecTanuu: pabouee
MECTO MpernojaBaTens, padoune Mecta odyvaromuxcs, nocka. Hoyroyk, ASER UN3481 15»; npoexkTtop
Aser X1273 DLP —1 r.; sxpan nepenocHoit HaronbHbIE APOLLO-T SMT-1103 —1 mt.; Mebens
naboparopHas, mkad BHITSDKHOM ¢ Moiikoi —1 mT.; Ph-metp "Mynbrurect UITJI-101c kommuekTom st
omnpezaenenus ph—1 wr.; Ph-merp sxcnepr-ph*—1 mwr.;

Becwr nemndepubie AJIP-200—1 mt.; Becbr —1 mt.; Bucko3zumerp B-36-246 —1 mir.; Buckosumerp
B3-246 1111 mrt.; Hacoc Komockoro—1 mr.; Tepmomerpst TJI prytasie—10 wmt.; Tepmomerp TC-7-m1—
1 mrT.; CTONBI TUTPOBANIBHBIE C HAJICTaBKaMu —3 1IT.; Tabnua MenneneeBa — 1 mt.; mkads
CYIIWIBHBIC; IIUIIIIBI TUTEIHHBIC; MTKa( BBITSHKHON ¢ MOHKOH; CTOJIBI JJAOOpaTOPHBIC; HAJACTABKH JIJIS
ctoja. PeakTuBHBIN MITaTUB ¢ HAOOPOM pEeaKTUBOB (IIE€T0YH, KUCIOTHI, COJIH ), MHANKATOPBI, TPOOUPKH,
MUMETKH, POMBIBAJIKA C JUCTUWIMPOBAHHOM BOJIOW.

O6opynoBanue: mMTaTUB ¢ Mpodupkamu, nunetku. Peaktussl: BaCly, xmopua xxenesza(Ill) FeCls,
cynbdar xenesa(ll) FeSO,, kpacuas kpossHas conb Ks[Fe(CN)g], sxenrtas kpossinast coiib K4[Fe(CN)g],
BaSO4, AgNO3, NaCl, NH;,OH, CuSQO,,

3aganue:

1. BcnioMHUTH npaBuia 1o TEXHUKE 0€30MacHOCTH NPU POBEAEHUH J1a00paTOpHBIX paldoT.

2. [IpounTaTh MHCTPYKLIMIO 110 IIPOBEACHUIO OIIBITOB.

3. [IpurotoBUTH HEOOXOAUMYIO XUMUUECKYIO MTOCYAY U 000pYyI0BaHUE /JIsl IPOBEACHHUS OIBITOB.

4. IIpoBecTH OMBITHI.

5. OopmuTts 1abopaTopHyrO pabOTy YpaBHEHUS PEAKIIH.

6. Caenaiite BBIBOJ O MPOBEAEHHOI padoTe

KoHTpoJsibHbIE BONIPOCHI M 33JaHUSA

1. Yro takoe koppo3ust MetamioB? KiaccupuuupoBaTh KOPpO3HUIO [0 MEXAaHU3MaM €€ MPOTEKAHUSI.

2. OxapakTepu3ylTe CyIIHOCTh dJIEKTPOXUMHUECKOU KOPPO3UHU.

3. Uto Takoe ranbBaHMYECKHE MMKpPOIEMEHTHI? Kakue mporecchl MPOTEKAOT MO aHOAHOMY M
KaTOJHOMY ME€XaHHW3MaM IIPU KOPPO3UHU B KUCIION U HEUTPAIBHOU CpeNax.

4. Yro Takoe KMCIOpPOIHAs ¥ BOJOPOAHAS JENOIApU3ALM?

5. OT kakux (aKkTOpOB 3aBUCUT CKOPOCTh KOPPO3UN?
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6. Ilouemy B xene3HOW OOYKE MOXKHO XPaHUTh CHIIBHO KOHIICHTPHUPOBAHHYIO U HEb3sS XPaHUTh
paz0aBIICHHYIO CEPHYIO KHCIOTY?

7. Eciin Ha CTalbHOW IIPEIMET HAHECTU KAIUIK BOJBI, TO KOPPO3HM IIOABEPracTCs CpelHssd, a He
BHEIIHSAS 4YacTh CMOYEHHOro metaa. llocie BBICBIXaHMSI Kalld B €€ LEHTPE IMOSABIAETCS MSATHO
pxaBuuHbl. YeM 3T0 MOXHO 00BsicHUTH? Kakoil yuacTok merasia, HaXOJSAUIUHCS TMOJ Karuield BOIbI,
SIBJISIETCS] aHOJIHBIM M KakoW — KaTogHbIM? COCTaBbTE YPABHEHUS! COOTBETCTBYIOIIMX MTPOLIECCOB.

8. Ilepeuucnaute W3BECTHbIE METOABI 3alIUThl METALIOB OT Koppo3uu. Yem cuemyer
PYKOBOJICTBOBATbCA MPH UX BbIOOpE?

ITopsinok BbINOJIHEHHUSI PAa0OTHI:

1. TlpoBenute 1a00OpaTOPHBIE OMBITHI COTIACHO UHCTPYKIIHH:
OnbiT 1 YaaJjenue 3alIMTHON IVICHKH ¢ METAJLJIA

Jlnist IpoBeZICHUs OIBITA BaM MOHAI00STCS ABE CTEKIJISTHHBIC TPOOUPKH, B Kakayto BHecute 1,5-2,0
MJI JUCTHJUTHPOBAHHOW BOJBI M HECKOJIBKO KPYIMHHOK MeTallIndeckoro maruus. [louemy mMaruuii B aTux
YCJIOBHUSIX HE B3aMMOJIEUCTBYET ¢ Bojoi? B oaHy u3 mpoOupok m00aBbTe 6 Kameilb HAaCBIIEHHOTO
pactBopa xjopuaa amMmmoHus. OOBACHUTE aKTHBHOE PAacTBOPEHHME MarHus B 3TOH mpoOupke. 3amucaTh
YpaBHEHHSI TPOTEKAIOIICH pPeaKIuH.

OmnbiT 2 Koppo3usi Ipu KOHTAKTE PA3JIHYHBIX METAJLJIOB

CoruyTyro noJ yriiom CTEKJISIHHYIO TpyOKy 3akpenure B mrartuse U 3anonaure 0,01 H. pacTBopom
CepHOIl KUCIOTHL. B 07HO M3 OTBepCTHIl TPYOKH MOMECTUTE MEIHYIO IUIACTUHY, B JIPYTO€ — IIMHKOBYIO
TaK, 4YTOOBI IJTACTUHBI HE comnpuKacanvck. Habmromalite BbIeneHrne BOIOPOIa HAa TIOBEPXHOCTH IIMHKA U
€ro OTCYTCTBHE Ha IMOBEpPXHOCTH Meau. l[IpuBeauTe MIACTMHKKM B KOHTakT ApPYyr ¢ Apyrom. Yem
OOBSICHUTH TOSIBUBIIEECS BBIJICIICHIE BOJAOPO/Ia HAa MTOBEPXHOCTH Meau? Kak BIMseT KOHTAKT C MEbIO Ha
Koppo3uto nuHka? Hanumure cxemy eHCTBUSI BO3HUKILETO TalbBAHUYECKOTO0 MUKPO3JIEMEHTA.

OnbiT 3 KaToaHble H aHOHBIE 3aAIIIMTHBIE MeTAINYECKHE MOKPbITHS

JIBe mpoOMpKH 3amOJHUTE HAMOJOBUHY UCTHJLTUPOBAHHON BOMOM, Mo0aBbTe MO 2-3 Karud
pacTBopa CepHOM KHCIOTHI u TekcaruaHodeppara (IIl) xkamus — KayeCTBEHHOTO pPEaKTHBA HA HMOHBI
xene3a (II), pactBopsl mepememiate. B oaHy mpoOHpKYy OMyCTHTE MOJOCKY OIMHKOBAHHOIO >Keje3a
(>xenes3a, MOKPHITOTO IUHKOM), B IPYTYI0 — IOJIOCKY JIY’KEHOTO »Kenes3a (»keje3a, MOKPBITOTO OJIOBOM).
Yepes 1-2 muH HaOmronaiiTe M3MEHEHUE OKPACKU pacTBOpa B MPOOUpPKE C JyXKEHbIM skene3oM. CHHUi
IIBET pacTBOpa 00yCIIOBJIEH MOSIBIIEHHEM B pacTBOpe MOHOB xkene3a (1), koTopeie ¢ rekcarmanodepparom
(IIT) kanust oOpazyroT TypHOYsIEeBy cuHb. [loueMy 1BeT pacTBOpa B MPOOUPKE C OLIMHKOBAHHBIM KEJIE€30M
octaicst 6e3 m3MeHeHus1? CocTaBbTE€ CXEMbl DJIEKTPOXUMHUYECKON KOPPO3HMM, IMpOTEKarolell B 00enx
npooupKax.

OnbiT 4 Koppo3us :keJjie3a B pa3iIM4HbIX JIeKTPOJIUTAX

Jl1is mpoBefieHHsI OTbITAa BaM MOHAA00ATCA 5 CTEKJISIHHBIX MPOOHPOK, HAMOJIOBUHY 3aMOJHEHHBIX
pacTBOpamMH CIIEIYIOIIUX AJICKTPOIHUTOB: | — IUCTHIUTMPOBAHHON BOOW; 2 — BoaHBIM pactBopoMNaCl, 3
— BogHbIM pactBopoM MQCly; 4 — Boaubim pactBopom NaOH; 5 — Bogasim pactBopoMHCI . B kaxmayro
u3 npobupok nobasbre 2—3 Karmim rekcanuanodpeppara (III) xamus v MOMeCTUTH Kele3HYI0 IUIACTUHY
(v rBO3/b). OOBACHUTE MPOUCXOJAIINE MPOLECCH, CPAaBHUTE MHTEHCHBHOCTH KOPPO3HMHU JKeje3a B
Pa3NMYHBIX Cpelax, 3alWIINTE YpaBHEHHsS KOPPO3HOHHBIX NpOIECcCOB. BBIBOABI odopmuTe B BHIE
tabmunpl: Koppo3nonnas cpena Muaukatop kKoppo3um skene3a Okpacka pacTBopa € IKeJIe3HOU
IIJJACTUHOM Y paBHEHUS! KOPPO3HOHHBIX MPOLIECCOB

OmnsIt S IIpoTexTopHas 3aIMTA CTAIN

B nBa cTexnsHHBIX cTakaHunka HanenTe mo 10 mu paz6aBnenHoit (~10 %) cepHO#l KUCITOTHI U 10 2-
3 xamu rekcananodeppara (I1I) kanus. B oauH cTakaHYMK OMYCTUTE CTAIbHYIO IIACTUHKY, B APYTOMl —
CTaJbHYIO IUIACTUHKY, COCAMHEHHYIO METaUTMYeCKUM TPOBOJHUKOM C IIMHKOBOW TUTACTUHKOM.
OOBsicHUTE KOPPO3HUIO XKeJie3a B OJIHOM U3 CTAKaHUYMKOB M €€ OTCYTCTBHE B IPYI'OM.
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2. 3aluUIMTe YpaBHEHUS pEakiuil B MOJEKYIIPHOM, MOHHOM U KPaTKOM HOHHOM BHJIE B T€TPab;

3. CnenaiiTe BBIBOJ O POJICITAHHON paboTe

dopma npeaocTaBieHHs pe3yJibTaTa
OT4er o mpojieTaHHo# paboTe, ypaBHCHHE PEAKIIUU B MOJICKYJISIPHON U MOHHOH (popMax, BHIBOJIBI HA
Ka)KJIbIN OTIBIT, BBIBOJI 11O BCel 1abopaTopHOil padoTe.

Kpurepun oneHKH J1a00paTOPHOT0 3aHATHS:

«5» (OTIMYHO): BBIMOJIHEHBI BCE 3aJaHUs JIAOOPATOPHOU pabOTHI, CTYJEHT YeTKO U 0e3 omubox
OTBETHJI HA BCE KOHTPOJIbHBIE BOIIPOCHI.

«4» (XOpoIIo): BBIOJHEHBI BCE 3aJaHMs JIAOOPAaTOpHOW paboTHI; CTYACHT OTBETWJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSAMHU.

«3» (yIOBIIETBOPUTEIHHO): BBIIIOJHEHBI BCE 33JaHUs JIAOOpPaTOpHOW pabOTHl C 3aMEYaHUSIMU;
CTY/IEHT OTBETUJI Ha BCE KOHTPOJIbHBIE BONIPOCHI C 3aMEYaHHUSIMHU.

«2» (He 3a4TE€HO): CTYJEHT HE BBIINOJHWJI WU BBINOJIHWI HENPAaBWIBHO 3a/aHus JabOpaTOpHOMN
paloThI; CTYJEHT OTBETHJI Ha KOHTPOJIbHBIE BOIIPOCHI C OMIMOKAMHM WJIM HE OTBETUJ HAa KOHTPOJIbHBIE
BOIIPOCHI.

Tema 2.7 Meraniasl. Hemeranibl. O01mue cnoco0bl mo1y4eHusi METAIIOB

JlaGopaTopHoe 3ansTue Ne§
Hccaenopanue pusnyecKuX U XUMHYECKHX CBOICTB MeTAJIJIOB U HEMETAJLJIOB

Iesb: 03HaKOMIIEHUE ¢ HEKOTOPBIMU CBOMCTBAMU METAILUIOB

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

MatepuajbHoe obecnieyeHue:

[Tomemnienue s npoBeAeHUs 1aOOPaTOPHBIX, PAKTUUECKUX pa0bOT; ISl TPYIIIOBBIX U
WH/MBUYAJIbHBIX KOHCYJbTAIUI; IS TEKYILEro KOHTPOJISI M IPOMEKYTOUHOM aTTecTanuu: paboyee
MECTO TpernojaBaress, padoune Mmecta odydarommuxcs, nrocka. Hoyroyk, ASER UN3481 15»; npoektop
Aser X1273 DLP —1 wr.; 3xpan neperocHoit HanoabHbIE APOLLO-T SMT-1103 —1 mt.; Me6ens
nmabopaTtopHasi, mKkad BHITSHKHOM ¢ MOKoi —1 mT.; Ph-metp "Mynsrutect UITJI-101c xommaexkTom asis
omnpezaenenus ph—1 mr.; Ph-merp sxcnepr-ph*—1 mir.;

Becor nemniepasie AJI®D-200—-1 m.; Becwsr —1 mit.; Bucko3umerp B-36-246 —1 mit.; Bucko3umerp
B3-246 I1I-1 mwt.; Hacoc Komosckoro—1 mt.; Tepmomerpst TJI prytabie—10 mt.; Tepmomerp TC-7-m1—
1 mwrt.; CTONBI TUTPOBATBHBIC C HAZCTaBKaMH —3 1IT.; Tabauna MenaeneeBa — 1 mt.; mikadu
CYIIMJIbHBIE; IUIIIBI TUTEIbHBIE; MIKa( BBITSKHON C MOMKOM; CTOJIBI Ja0OpaTOPHbIE; HAJACTABKU IS
ctoja. PeakTuBHBIN MITaTUB ¢ HAOOPOM PEaKTHUBOB (IL1E€JI0YH, KUCIOTHI, COJIH ), UHAUKATOPBI, IPOOUPKH,
MUMETKH, TPOMBIBAJIKA C TUCTHIUIMPOBAHHON BOJI0W. PeakTHBBI: HATPHIA, AUCTHIUIMPOBAHHAS BOJA,
¢benondranent, nopomkoodOpazHoe Kene30, CoNsHas KUCI0Ta, pacTBOp cylbdara Meau, TpaHyJIbl LIUHKA,
cepHasi KHCIIOoTa.

OO0opyaoBanmne: XUMUYECKHI MMOAHOC, MOJCTABKA 711 IPOOUPOK, TPOOUPKU

O6opynoBanue: mTaTuB ¢ Mpodupkamu, nunetku. Peaktussl: BaCly, xmopua sxeneza(Ill) FeCls,
cynbdar xenesa(ll) FeSO,, kpacuas kpossras conb Ks[Fe(CN)g], sxenrtas kpossinast coib K4[Fe(CN)g],
BaSO4, AgNO3, NaCl, NH,OH, CuSOQOq4.
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3ananue:
KonTpoJibHbIE BONPOCHI
1. 3aKkOHYUTH ypaBHEHHS pEeaKIUii, HATUCATh UX B MOHHOM BHJIE:
Mg +H3PO,
K,0+H,S0,
Fe+AgNO;
2. Kakumu criocobamMy MOYKHO TIOTYYUTh HEMETAILIIbI?
3. Kakue cBoiiCTBa HEMETAJLIbl MOTYT MPOSIBJISATH B pEaKIUAX ?
4. Kakue peakuuy npucyIiy HeMeTaiaam?

HOpﬂ)IOK BbIITOJTHCHU A paﬁoTBl:

1. TIposenute 1abopaTOpPHBIE OMBITHI COTIACHO UHCTPYKIIUH:
O3HakoMJIeHHEe ¢ HEKOTOPbIMM CBOHCTBAMHU METAJIJIOB M MX COeIMHEHHU I

Omnpit 1. I'opsAmuil MarHuii B XUMHUYECKOMN JIOXKEUKE ONYCKAIOT B CTaKaH C Harperod cepoil. Uro
HaOmoaere? Hammmure ypaBHeHHe peakinu. Kakoe cBOWCTBO METaIOB TOITBEPIKIACT STOT OIBIT?

OmnpiT 2. B mpoOupKy HajdwiId COJISIHYIO KHCIOTY M MOMECTHJIM HECKOJBKO IpaHyl HUHKA. YUTo
HaOmonaere? Hammmure ypaBHeHHE peakuu. Kakoe CBOMCTBO METAJLIOB MIOATBEPKIACT ITOT OIIBIT?

OmnpiT 3. B npoOupKy MOMECTHIIM CMECh CTPYKEK MarHus M W3MEIbYEHHOTO B MOPOIIOK OKCHJIA
kpemuus. [Ipobupky Harpenu B uiaMmeHu cnupToBku. Uto Habmonaere? Hanummre ypaBHEHHE peaKIIny.
Kaxkoe cBOICTBO METAIJIOB OATBEPKIAAET 3TOT OIBIT?

Oneir 4. K monydeHHOM COIM BO BTOPOM OIBITE J00aBUIM pPACTBOp wLIesnouyd Hartpus. YUro
Habmonaere? Hamummure ypaBHeHue peakiuu. Kakoe CBOMCTBO COEIMHEHHI METAJIOB 3Ta pPeakius
MOATBEPKIALT?

OmnpiT 5. Ha acOecToByI0 CETKY MOMECTUIIM CMECh IIMHKA U CEPBI, BHECIU B HEE TOPAILIUN MarHuil.
Uro nabmonaere? Hamummure ypaBHeHus peakuuu. Kakoe cBOMCTBO HEMETAJUIOB MOJATBEPHKIAET 3TOT
OMBIT?

O3HakoMIIeHHe 00y4al0IIMXCSl ¢ HEKOTOPBHIMHM CBOMCTBAMH HEMETAJVIOB U UX COeMHEHUI.

OmnsIT 6.B cTynke pazorpeM HeOOIIbIIOE KOTUYECTBO cepbl. OTpexeM MalleHbKUI KyCOUeK HaTpHs
Y COETMHUM HATpHil ¢ cepoil myTeM pacTupanus B ctynke. Yto Habmonaere. Hanummre ypaBHeHne
pEaKLUu U CIENANTE COOTBETCTBYIOIINE BBIBOJBI O CBOWCTBE HEMETAIIIOB.

OmnpIT 7. B XUMUYECKYIO JT0KEUKY TOMECTUM HEOOJIbIIOE KOJIMYECTBO CEPHI M HarpeeM B IUIaMEHU
cnupToBKU. YTo Habmonaere? Hanuimre ypaBHEHNE peakuK 1 c/ielaiTe BHIBOJ O CBOMCTBAX
HEMETAJUIOB HA IIPUMEPE CEPBI.

OmnbIT 8. B mpobupky nmomeniaeM HECKOIbKO IPaMMOB IIepMaHraHaTa Kajius U 100aBisieM
HeOO0JIbIII0e KOJIMYECTBO COSTHOM KHCIOThl. UTo Habmonaete? Hanuimmre ypaBHEHUs peaKIUH.
[Tonmy4enHslIif ra3 npomyckaeM B IpoOupKy ¢ Boaoi. Uro Habmogaete? O6bsicHuTe npouecc Hamummure
YPaBHEHUE PEAKLIHAH.

OmnpIT 9. Bo3bMeM crinuky u nogoxokém ee. Uto Habmonaere? Kakue peakiiuu npu 3Tom
nporekarot? Kakue cBolcTBa NMPOSABIAIOT HeMeTaIbl? Hanummre ypaBHEHUS peaknui.

2. 3amUIIATe YpaBHEHUS PEaKIMid B MOJICKYJISIPHOM, HOHHOM M KPaTKOM HOHHOM BHJIC B TETPAJIh;
3. Cpenaiite BBIBOJ O IpOAETaHHON padoTe
dopma npeaocTaBieHus pe3yJibTaTa
OTtyeT o mpojieIaHHOM paboTe, ypaBHEHHE PEAKIIUN B MOJIEKYJISIPHON U MOHHOM (popMax, BBIBOJIBI HA

KaXKIIBIN OTIBIT, BBIBOJI 10 BCEH Tab0paTopHOit padore.

Kpurtepun oneHkn j1a60opaTopHOro 3aHATHA:
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«5» (OTNIMYHO): BBINOJIHEHBI BCE 3aJaHUs JIAOOPaTOPHOU pabOTHI, CTYJEHT YETKO U 0e3 omHnbok
OTBETHJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI.

«4» (XOpoIIo): BBIOJHEHBI BCE 3aJaHHsA JIAOOPAaTOpHOW pabOTHI; CTYACHT OTBETWJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEUAHUSMHU.

«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
paloThI; CTYJEHT OTBETHJI HAa KOHTPOJIbHBIE BOIIPOCHI C OIIMOKaMM WJIM HE OTBETHJI Ha KOHTPOJIbHBIE
BOTIPOCHI.
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