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1 BBEJAEHUE

BaxHy!o yacTb TeOpeTH4ecKkoil M npoecCHOHAIbHONW MPAKTHUYECKOW MOATOTOBKU OOyYaroIuxcs
COCTABJISIOT IPAKTUYECKUE U JTa0OPATOPHBIE 3aHSTHS.

CoctaB M cojepKaHue IMPAKTHMYECKUX M J1a0OpPATOPHBIX3AaHATUH HAINPaBIEHbl HA pealu3alyio
denepanbHOTO TOCYAapCTBEHHOTO0 00pa30BaTENbHOTO CTaHAApTa cpenHero oomero oOpa3oBaHUs C
Y4€TOM IO0Iy4acMOH CIEIMAIbHOCTH.

Benymieit  auaakTH4eckoM — IENbI0  MPAKTUYECKMX — 3aHATHH  sBhsieTcs  (opMupoBaHue
po(eCCUOHATBHBIX NPAKTUYECKUX YMEHUH (YMEHMH BBINOJIHATH OINpENesICeHHbIE NeHCTBUS, ONepalty,
HEOOXO/MMBIE B TOCIEAYIOIEM B MPO(ECCHOHATBHON NEATEIBbHOCTH) WM YYEOHBIX MPAKTUYECKUX
YMEHUI XUMUH), HEOOXOUMBIX B OCIEAYIONIEH yueOHOH e TeIbHOCTH.

Benymieli nuaakTHYeCcKOW IeNbI0  JTAO0OPATOPHBIX 3aHATHH  SBJISETCS  OKCICPUMEHTAIBHOE
MOJTBEPXKICHUE U IPOBEPKA CYIIECTBEHHBIX TEOPETUYECKUX MOJI0KEHUH (3aKOHOB, 3aBUCUMOCTEN).

B coorBercTBUM C pabodeil mporpaMMoil y4eOHOM IHUCHUUIUIMHBI «XUMHUS» TNPEAYCMOTPEHO
IIPOBE/ICHUE NMPAKTHUECKUX U JIAOOPATOPHBIX 3aHATHUI.

BolnosnHeHne npakTUYeCKUX U J1aOOpaTOpHBIXPAOOT 00ecneurnBaeT JOCTUKEHHE O0YyYarolMMHCS
CIIEQYIOIINX Pe3yabTATOB:

ITPG1. chopMUPOBAHHOCTH MPEICTABICHHUIA: 0 XHMHUYECKON COCTABIISIONICH €CTECTBEHHOHAYYHOU
KapTUHbI MUPA, POJIM XUMHUHU B TIO3HAHUM SBJICHUN NPUPOJBI, B (OPMUPOBAHMH MBIIUIEHUS U KYJIbTYpBI
JUYHOCTH, €€ (DYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOJMMOHM /ISl PEUICHHs MPAaKTHYECKUX 3ajad U
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U IPUPOIHON CpPEIE;

[1P62. BageHne cuCTeMON XUMUYECKUX 3HAHUH, KOTOpasi BKIIFOUAET: OCHOBOIIOJIATAIOIIUE TTOHTHS
(XMMHUECKHUI 3JI€MEHT, aTOM, JIEKTPOHHAasi 000JI04YKa aroMa, s-, p-, d-3JeKTpOHHbIE OPOUTAIIM ATOMOB,
VOH, MOJIEKYJIA, BaJIECHTHOCTb, JJIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMHUYECKAsl CBSI3b, MOJIb,
MOJISIpHAsl Macca, MOJIIpHBINA 00beM, YITIEPOAHBIHN ckeseT, GyHKIMOHATIbHAS IPYIINa, paauKal, U3oMepus,
M30MEpBI, TOMOJIOTUYECKHAN PsiJI, TOMOJIOTH, YIJIEBOJOPO/IbI, KUCIOPOI- U a30TCOJAEPKAILNE COCTUHEHNS,
OMOJIOTMYECKH aKTHBHBIE BELECTBA (YTIIEBO/bI, JKUPbI, OEIKH), MOHOMEp, NOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE  COCIMHEHHMsI, KPUCTALIMYECKAas pEUIeTKa, THUIIBl XMUMHYECKHUX PpEeaKiui
(OKHCIHUTENBbHO-BOCCTAHOBUTENbHBIE, 3K30- U JHAOTEPMHUECKUE, PEAKIIMH HOHHOIO OOMEHa), pacTBOp,
JJIEKTPOJIUTBI, HEDJIEKTPOJIUTHI, JIIEKTPOJUTUYECKAs JIUCCOLUALMSA, OKHUCIUTEIb, BOCCTAHOBUTEID,
CKOpPOCTh XMMMYECKON pEaKIMH, XMMUYECKOE PABHOBECHE), TEOPUU U 3aKOHBI (TEOPHS XUMHYECKOTO
CTpOeHMsI opraHuyeckux BemecTB A.M. byTtiepoBa, Teopus 3JEKTPOIMTUYECKON AMCCOLMALINY,
nepuoandeckuit 3akoH J{.1. MenneneeBa, 3ak0H COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI
S3bIK  XUMHUH, (PAKTOJOTMYECKHE CBEIEHUS O CBOWMCTBAaX, COCTaBe, IOJYYEHHUH U Oe30MacHOM
UCMOJIb30BAHUU BAKHEHIINX HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB B OBITY M NPAaKTUYECKOM
NEeSATEIbHOCTH YEJIOBEKA;

I1P63. chopMUpOBaHHOCTh YMEHUH BBISBIATH XapaKTepHbIE MPU3HAKU M B3aUMOCBS3b M3YUYEHHBIX
MTOHSATUI, TPUMEHATh COOTBETCTBYIOIIME IMOHATHS NPU OMMCAHUU CTPOEHUS M CBOMCTB HEOPTaHUYECKHUX
U OpPraHUYECKUX BEILIECTB U UX MPEBPALLECHUN; BBIABIIATh B3AUMOCBI3b XUMUUECKUX 3HAHUH C IIOHATUAMU
U IIPEACTABJICHUSAMH APYTMX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

[1P64. chopMHpPOBAHHOCTE YMEHHUH HCHOJb30BaTh HAMMEHOBAaHMS XUMHUECKUX COEIMHEHHUN
MEKIYHAPOJHOTO COK3a TEOPETUYECKON M MPHUKIAIHOW XMMUU M TPUBHAIbHBIE HA3BAHUS BaYKHEUIIINX
BEIIECTB (ITHUJIEH, alleTUJIEH, INIMUEpUH, (HeHO, popMalbaerul, YKCycHasi KHCIOTa, TJIUIUH, YrapHbIH
ra3, yriekuciblid ra3, aMMHakK, raiieHas H3BeCTb, HEralieHas H3BeCTb, NMUThEBas CoJa U JAPYTUX),
COCTaBIIATh (HOPMYJIBI HEOPTaHWYECKUX M OPraHUYECKUX BEIIECTB, YPAaBHEHUS XMMHUYECKHUX DPEaKLui,
OOBSICHATH UX CMBICH; IOATBEPKIATh XapaKTEPHbIE XUMHUECKUE CBOMCTBA BEIIECTB COOTBETCTBYIOLMMHU
JKCIIEPUMEHTAMMU U 3AIUCAIMU YPABHEHUN XUMUYECKUX PEAKIUH;

[TP65. chopmupoBaHHOCTh YMEHUH YCTAaHABIWUBATH MPUHAIICKHOCTh U3YYCHHBIX HEOPTAaHHUECKHUX
U OPraHMYECKHUX BELIECTB K OIPEACIICHHBIM KJIACCaM U IpYyIIIaM COCAWHEHUH, XapaKTepu30BaTh HX
COCTaB M BaKHEWIIME CBOWCTBA; ONPENENATh BHJbl XMUMHYECKMX CBs3ell (KOBaJIEGHTHAas, HOHHas,
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MeTaJlJIN4ecKasi, BOAOPOJHAsS), THUIBl KPUCTAIUIMUYECKUX PEHIETOK BEUIeCTB; KiacCU(UIUPOBATH
XUMUYECKUE PEaKIIUU

[1PG6. BmaseHME OCHOBHBIMH METOJAMHU HAyYHOTO MO3HAHHUS BELIECTB U XUMHUYECKHUX SIBICHUN
(nabmroieHue, U3MEPEHUE, SKCIEPUMEHT, MOJICTUPOBAHHKE);

I1PG7. chopMupoBaHHOCTP YMEHHII NTPOBOAUTH pacueThl IO XUMHYECKHM QopMmylaM U
YPaBHCHHUSIM XUMHUYECKHX PEAKIUi C HCIOJBb30BaHUEM (DHU3MUECKUX BEIMYUH, XaPaKTEPU3YIOUIUX
BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MaccChl, 0ObeMa (HOpMalbHBIE YCIIOBHUS) T'a30B, KOJUYECTBA
BEILIECTBA; HCIIOJIb30BATh CHCTEMHbIE XMMHYECKUE 3HAHUS JUIsl MPUHATUS PEHICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAlUIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM,;

I1P68  cpopMHUPOBAaHHOCTH YMEHHMH IUIAHUPOBAaTh M BBHIMOJHATH XUMHUYECKUH HKCIEPUMEHT
(mpeBpallieHUs] OPraHUYECKUX BEIIECTB IIPHU HAarpeBaHUU, MOJYyYEHUE STUICHA U U3yYEHUE €r0 CBOWCTB,
KayeCTBEHHBIC PEAKIMM Ha aJbJACTHJIbI, KpaxMaj, YKCYCHYIO KHCJOTY; JAEHATypauus OEJIKOB IpH
HarpeBaHUM, LIBETHHIE PEaKIUU OEJNKOB; MPOBOAUTH PEAKIMHM HOHHOIO OOMEHa, OMPENENATh CpPexy
BOJHBIX PAacTBOPOB, KAUECTBEHHbIC pEaKlUMU Ha CyJjb(dar-, KapOOHAT- U XJOPUI-aHUOHBI, HA KaTHUOH
aMMOHWUS; peIIaTh SKCIEPUMEHTAIbHBIC 3a1a49u 110 TeMaM "Metamisl" u "HemeTaisl'") B COOTBETCTBUU C
MpaBUJIAMHA TEXHUKU OE30MACHOCTH MPH OOpAIIEHUH C BEUIECTBAMHU M JIAOOPATOPHBIM 00OPYI0BAHUEM;
MIPEJICTaBIATh PE3YJIbTAThl XUMUUYECKOTO SKCIIEPUMEHTA B (hopMe 3aIMCH YPaBHEHUN COOTBETCTBYIOLIUX
peakuuii 1 GopMyJIUPOBaTh BBIBO/IbI HA OCHOBE 3TUX PE3YJIbTATOB;

ITPGY. chopMupoBaHHOCTh YMEHHS aHAIM3UPOBATH XMMHYECKYI0 MH(POpPMAIHUIO, MMOIyYaeMyI0 H3
Pa3HBIX UICTOYHUKOB (CPEACTB MaccoBoM nHpopMainu, cetb IHTepHET u Apyrue);

ITP610. cdhopMUPOBAHHOCTH yMEHMI COOJNIIOJATh MpaBMJIa SKOJOTHYECKH I1eIeCO00pa3HOro
MOBE/ICHUS B OBITY M TPYAOBOH JEATENBHOCTH B LIENSAX COXPAHEHMsSI CBOETO 3/I0POBbS M OKpYXKarollen
MPUPOJHOMN Cpelbl; YUUTHIBATh OMACHOCTh BO3JIEHCTBHS HA )KUBbIE OPraHU3Mbl OIPE/IEIEHHBIX BEUIECTB,
MTOHMMasl CMbICJI TOKa3aTesl MPeAeIbHON TOMyCTUMON KOHIIEHTPAIlUY;

IIPG11. mns oOyuaromuxcs ¢ OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3J0POBbS: C(HOPMHPOBAHHOCTH
YMEHHUS TPUMEHSATh 3HAHWUA OO0 OCHOBHBIX JOCTYMHBIX METOJIaX TMO3HAHMS BEIIECTB M XUMHUYECKHUX
SIBIICHUI;

[TP612. nnst ciaensix U caaboBUAAIIUX OOydarouuXxcs: chOPMUPOBAHHOCTh YMEHHUS HMCIIOIb30BaTh
penbedHo ToueuHyto cuctemy odo3nauenuii JI. bpaitns mist 3anucu xumudeckux Gopmyi;

MP1. camoctosarensHo (OpMyIHpOBaTh W aKTyaJU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MP2. ycranaBnMBaTh CyIIECTBEHHBIM MPU3HAK WM OCHOBAHUS JJII CPAaBHEHMsI, KIIACCU(PUKALINK U
0000IICHHS;

MP3. onpenensTs Leau e TeNbHOCTH, 3a/1aBaTh NapaMeTpbl U KPUTEPUU UX JOCTHIKECHUS,;

MP4. BbISBIATH 3aKOHOMEPHOCTH U ITPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSIX;

MPS5. BHOCUTH KOPpPEKTHUBBI B JESTEIBbHOCTb, OLIEHUBATh COOTBETCTBHE pE3YJIbTAaTOB IIEJISAM,
OLICHUBATh PUCKHU MOCIEICTBUI 1€ATEIbHOCTH;

MP6. pa3BuBaTh KpeaTUBHOE MBIIIIJICHUE NTPU PELIEHUH KU3HEHHBIX TIPO0IIeM;

MP7. BnameTh HaBbIKAMHU y4e€OHO-MCCIIEIOBATENLCKOW W TMPOEKTHOW IesITeNbHOCTH, HaBBIKAMU
paspernieHus mpooem;

MPS. crmocoGHOCTh U TOTOBHOCTh K CAMOCTOSITETFHOMY TIOUCKY METOJOB PEIICHUS MPAKTHYECKIX
3aJ1a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

MP9. oBnagenne BUIaMU JEATEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHMS, €TI0 WHTEPIpETALHH,
peoOpa3oBaHUI0 W TPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTyallUsX, B TOM YHCJI€ TPH CO3JaHUU
Y4E€OHBIX M COITUATBHBIX TPOEKTOB;

MP10. ¢dopmupoBaHre HAy4YHOTO THIA MBIIUICHUS, BJIQJCHHE HAYyYHOH TEPMHUHOJIOTHEH,
KJIFOUEBBIMH MMOHATUSIMU U METOJIAMU;

MP12. BBISIBASATS NPUYUHHO-CIIEACTBEHHBIE CBSI3U U aKTYAJIM3UPOBATH 33/1a4y, BBIIBUTATh TUIIOTE3Y
€€ pEIICHHUs, HaXOAUTh apryMEHTHI ISl JI0KA3aTebCTBA CBOMX YTBEPXKIACHHUH, 3a7aBaTh MapamMeTpbl U
KPUTEpUU PELICHHUS;



MP13. aHanu3upoBaTh MOJTYUYECHHBIE B XOJE PEIICHUS 33/1a4d PE3YJIbTaThl, KPUTHUYECKUA OICHUBAThH
UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

MP16. ocymiecTBIATh IeJCHANIPABICHHBIM MOMCK IEPEHOCa CPEICTB W CIOCOOOB JICHCTBHS B
podhecCHOHATLHYO CPeay;

MP21. Bnamets HaBbIKAMHM IMOJIy4eHHUS UHGOPMAlMU M3 HCTOYHMKOB pa3HBIX THIIOB,
CaMOCTOSITENIPHO OCYIIECTBIIATH IOWCK, aHAJIM3, CHUCTEMATH3allMI0 M WHTEepIpeTanuio HH(opMaruu
Pa3IMYHbBIX BUJOB U (POPM MpeICTaBICHHUS;

MP22. co3maBaTh TEKCTHI B pa3IMyHBIX (hopMaTax ¢ y4eTOM Ha3HA4YeHUs MH(OpMAIUK U LIEJIeBOH
ayJIUTOPUH, BBIOMpas ONTUMAIbHYIO (GOPMY MPEICTaBICHUS U BU3YyaTH3alUu;

MP23. oueHuBaTh JAOCTOBEPHOCTh, JETUTUMHOCTH MH(OPMAIMH, €€ COOTBETCTBHE INPABOBHIM M
MOPAJIbHO-3TUYECKUM HOpMaM;

MP26. ocy1iecTBIATh KOMMYHHKAIIMK BO BCeX cepax KU3HU;

MP28. BinazeTs pa3InyHbIMU CLIOCOOaMU OOIIECHUS U B3aUMOJICHCTBUS;

MP30. pa3BepHyTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHUEM SI3BIKOBBIX
CPEICTB;

MP33. mnpuHMMATh LI€IM COBMECTHOH JEATEIbHOCTH, OpPraHM30BBIBATH U KOOPAMHUPOBATH
JEUCTBUS MO €€ JIOCTHUKEHHUIO: COCTABIIATH IUIAH JACMCTBUM, pacHpelessTh pPOJId C YYETOM MHEHUM
Y4aCTHUKOB 00CYKJ1aTh pe3yIbTaThl COBMECTHOM pabOThI

MP38. camMOCTOSTENHbHO OCYIIECTBISATH MO3HABATENbHYIO JEATEIbHOCTh, BBISBISATH MPOOIEMBI,
CTaBUTh U (POpMyIMpOBaTh COOCTBEHHBIC 33aJaud B OOpa30BaTEIbHON ESTEIBHOCTH M KU3HEHHBIX
CUTYaIUsX;

MP39. caMOCTOATENbHO COCTABIISITh IUIAH PELICHHS MPOOJIEMBI C YYETOM HUMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAOUTEHUII;

MP45. naBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHUBBI B J€STEIBHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEIISAM;

MP46. BnageTh HaBbIKaMH [TO3HABATEJIbHON pedUIeKCHH KaK OCO3HAHUSI COBEPILIAEMBIX TEHCTBUMN U
MBICIIUTENBHBIX MTPOLIECCOB, X PE3YJIbTATOB U OCHOBAHMIA;

JIP2. oco3HaHuWE CBOMX KOHCTUTYLIMOHHBIX TMpaB M O00s3aHHOCTEH, YBaX€HUE 3aKOHA U
IIPaBOIIOPSIIKA;

JIP3. mnpuHATHE TpPaJUMLIUOHHBIX HAIMOHAIbHBIX, OOIEYETOBEYECKMX TIyMaHUCTUYECKUX U
JNEMOKPAaTU4YECKUX LIEHHOCTEN;

JIPS. TOTOBHOCTH BECTH COBMECTHYIO [E€ATEIBHOCTh B HMHTEpPECaX TPaKJAaHCKOTO OOIIecTBa,
y4acTBOBaTh B CaMOYIIpaBJIE€HHMM B 0OIIe00pa3oBaTeNbHON OpraHuM3allul U JETCKO-IOHOIIECKHX
OpraHu3alusix;

JIP9. 1IECHHOCTHOE OTHOLIEHUE K IOCYJapCTBEHHBIM CHMBOJIAM, MCTOPUYECKOMY U NPUPOJHOMY
HaCJIeIUIO, MaMATHUKaM, TpaaulusMm HaponoB Poccum, goctmxenusM Poccun B Hayke, MCKYCCTBE,
CIIOpPTE, TEXHOJIOTUSX U TPYAE;

JIP12. chopmMupoBaHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TTOBEACHUS;

JIP13. ciocCOGHOCTH OLIEHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIEHUs, OPUEHTUPYICH Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

JIP16. scTeTndyeckoe OTHOLIEHHE K MHpPY, BKIIOYas 3CTETHKY ObITa, HAYyYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX OTHOIICHHIA;

JIP17. cnocoOHOCTh BOCIIPUHUMATD Pa3InYHbIE BUJIbI HCKYCCTBA, TPAIUIMHA U TBOPUYECTBO CBOETO U
IPYTUX HapO/0B, OLIYIATh SIMOIMOHAILHOE BO3/IEIICTBIE UCKYCCTBA;

JIP18. yOeXAeHHOCTh B 3HAYMMOCTH JJISi JTMYHOCTH U OOIIECTBA OTEYECTBEHHOI'O M MHPOBOTO
HCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAIULIUN U HAPOJHOTO TBOPUYECTBA;

JIP19. TOTOBHOCTHP K CAaMOBBIPQXEHHIO B pa3HbIX BHMJAX HMCKYCCTBA, CTPEMIIEHHE IPOSBIATH
KauyeCcTBa TBOPYECKOM JIMYHOCTH;

JIP20. copMHpPOBaHHOCTH 310POBOTO M O6e30macHOro odpasza *KHU3HH, OTBETCTBEHHOT'O OTHOLICHHUS
K CBOEMY 3/I0POBBIO;



JIP22. akTUBHOE HEMPHUATUE BPEAHBIX TPUBBIYEK U UHBIX (POpM MPUIMHEHUS Bpeaa GU3HIECKOMY H
IICUXUUYECKOMY 3/10pPOBBIO;

JIP23. roTOBHOCTb K TPY/ly, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPY10JII00Ue;

JIP24. TOTOBHOCTh K aKTUBHOW N€ATEIBHOCTH TEXHOJIOTMYECKON M COLMAIbHON HAIpPaBJIEHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBIIIOJIHATH TaKyIO JESTEbHOCTD;

JIP25. unTepec K pa3nu4HbIM cdepam Npo(ecCHOHANTBHON NeATeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BEIOOP Oyay1iei mpodeccuu U peanu3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TIAHBI;

JIP26. TOTOBHOCTh M CIOCOOHOCTH K OOpa3OBaHUIO M CaMOOOpA30BAHMIO HA MPOTHKECHUU BCEU
KU3HH;

JIP28. miiaHupoBaHuE U OCYIIECTBICHHUE JACHCTBUI B OKPY>KaIOIIEH Cpe/ie Ha OCHOBE 3HAHUS IIeJIel
YCTOMYHMBOIO pa3BUTHUS YEJIOBEUECTBA;

JIP29. akTBHOE HENPUITHE JICUCTBHI, MPUHOCSIIINX BPE]l OKPY>KAIOIIEH Cpejie;

JIP32. chopMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd U OOIIECTBEHHOM NPAKTHKU, OCHOBAHHOTO HAa JUAJIOTE KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJIMKYJIBTYPHOM MUDE;

JIP34. oco3HaHME LIEHHOCTH HAYYHOW JIESITENbHOCTHU, TOTOBHOCTh OCYLIECTBIISITH NMPOEKTHYIO U
HCCIIEA0BATENIbCKYIO ACSITENbHOCTh MHIUBUAYAJIBHO U B TPYMIIE.

ConepaHue NPaKTUUECKUX U JJaOOPaTOPHBIX 3aHATUI OPUEHTUPOBAHO Ha IOATOTOBKY O0yYaroIuxcs K
OCBOCHHIO TMPOPECCHOHATEHOTO MOYJISl IPOrPaMMbI (POPMHPOBAHUIO 00U4UX KOMIEMEHYUTL:
OK 01 Bpibupats crioco0sl perieHus 3a1a4 npo(ecCHoOHaIbHON A TEIbHOCTH PUMEHUTENIBHO K Pa3IMYHbIM
KOHTEKCTaM
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEJCTBA IIOMCKA, aHAIW3a M HHTEpIpeTalud HHPOpMaLUd U
MH()OpPMaLMOHHbIE TEXHOIOTUH /ISl BBIIOJIHEHUS 33/1a4 MPO(ECCHOHATBHON eATeTbHOCTH
OK 03 IInanupoBaTh M pealu30BbIBaTH COOCTBEHHOE NPO(PECCHOHATFHOE M JIMYHOCTHOE pPAa3BUTHE,
MIPEANPUHAMATENBCKYIO JIEITEbHOCTh B TpohecCHOHaIbHOM cdepe, UCIOIh30BaTh 3HAHUS IO MPABOBOM U
(bMHAHCOBOM IrPaMOTHOCTH B PA3JIMYHbIX KU3HEHHBIX CUTYaLUSIX
OK 04 D¢ dexTrBHO B3aUMOIEHCTBOBATH U pabOTaTh B KOJUIEKTUBE 1 KOMaH/IE
OK 05 OcyiecTBisTh YCTHYIO M NMHUCBMEHHYIO KOMMYHMKAIIMIO Ha TOCYAApCTBEHHOM si3blke Poccuiickoit
®denepayy ¢ y4€TOM 0COOEHHOCTEH COIMAIIBHOTO U KYJIbTYPHOTO KOHTEKCTa
OK 06 ITposBisTh IpakAaHCKO-NIATPUOTHYECKYIO MO3UIMIO, JIEMOHCTPUPOBATh OCO3HAHHOE IMOBEACHHE HA
OCHOBE TPAJMUIIMOHHBIX POCCUHCKMX JIyXOBHO-HPAaBCTBEHHBIX IIEHHOCTEH, B TOM YHCIE C Y4E€TOM
rapMOHM3AlMM  MEXKHALMOHAIBHBIX M MEXKPEIUTHO3HbIX  OTHOLIEHWH, TpPUMEHSTh  CTAHJApThl
AHTUKOPPYTILIOHHOTO TIOBE/ICHNS
OK 07 CopneiicTBOBaTh COXPAHEHUIO OKPY)KAIOIEH Cpelbl, pecypcocOepeKeH IO, MPUMEHITh 3HaHUS 00
W3MEHEHNN KJIMMara, TPHUHIMITEI OEePEXKIIMBOTO TPOM3BOJCTBA, YP(EKTUBHO JIEHCTBOBATh B YPE3BBHIYAHBIX
CUTYaLIX
OK 08 Hcrnonb3oBath cpeacTBa (pU3NUECcKOi KyIbTYpbI sl COXPaHEHUs M YKPEIUIEHUS 3/I0POBbs B MPOLIECCEe
npohecCHOHATIBHOMN AESTEILHOCTH U MOJJIepyKaHusl HEOOXOIMMOTO YPOBHS (PU3HMUYECKOI TOArOTOBIEHHOCTH
OK 09 Ionb3oBathcs MpohecCHOHATbHON JOKyMEHTaIe Ha roCcyJapCTBEHHOM U HHOCTPAHHOM SI3bIKaX.
BemonHenre oOyyaronmxcsi MpakTUYecKuX W/WiM JIabOpaTOpHBIX paboT MO Y4eOHOH IUCIHMIUTMHE
«XWMHS» HAIIPABJIEHO HA:
- 0000weHue, cucmemamusayuto, yenyonexue, 3aKpenieHue, pazeumue U Oemanu3ayuio NOIYYEeHHbIX
Meopemu4eckux 3HanUll No KOHKPemHbiM memam y4eOHou OUCYUNTUHDL,
- opmuposanue ymeHull NpPUMEHAMb NONYYEHHble 3HAHUA HA NPAaKmuKe, peanu3ayuio  eouHcmed
UHMENIEKMYAIbHOU U NPAKMUYECKOU OesIMebHOCHIU,
- opmuposanue u pazeumue yMeHull. HAOI0O0amy, CPAGHUSANb, CONOCMAGIAMb, AHATUIUPOBAMb, O0elaAmb
86160061 U 0000WEHUsA, CAMOCMOSMENbHO 6eCHU  UCCIE008AHUSA, NONL30BAMbC PAZTUYHbIMU NpUEeMamil
uzMepeHUtl, 0hopmiams pe3yibmamsl 8 8ude madiuy, cxem, 2paguros.



[IpakTyeckne U abOpaTOpHBIE 3aHATHS TMPOBOASTCS B paMKax
OCBOCHHS JIUJIAKTUYECKUX EIMHMI], KOTOpPBIE OOECHEUMBAIOT HAMUNE
BBIITOJTHEHHUSI.

[pakTtiueckue u J1a0OpaTOpHBIC 3aHATUS MPOBOIATCS B PaMKax
OCBOGHHUS JTUJIAKTUYECKUX €MHUI], KOTOpble O0ECHeYrBalOT HaIMYUe
BBIIIOJTHEHHUSI.

COOTBETCTBYIOIIEH TEMBI, MOCIE
3HAHUM, HEOOXOIMMBIX IS €€

COOTBETCTBYIOLIEW TEMBI, IOCIE
3HaHUH, HEOOXOIMMBIX JUI e€e



2 METOINYECKUE YKA3ZAHUA
Tema 1.2 YriieBoaopoabl

IIpakTuyeckoe 3ansiTue Nel
IHosyyeHne TWIEHA M U3yUYeHHE €r0 CBOWCTB

Heab: HayuyuTbCs TMOJydaThb OATHUJIICH JIAOOpaTOpHBIM crocoOoM. HayuuTbes —ompenensith
¢bu3nyeckrue 1 XMMUYECKHE CBOMCTBA 3TUIICHA.

BoinosiHeHue padoThl cnocodcTBYeT (DOPMHUPOBAHUIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06

MarepuaibHoe obecnieyeHue:

VYyeOHast ayAuTOpHsl AJis MPOBEACHUS JICKIIMOHHBIX, JTa00PaTOPHBIX U MPAKTUUECKUX 3aHITUN; AT
TPYNINOBBIX W HMHIWBUIYATbHBIX KOHCYJBTAIMMA, JJIS TEKYIIEro KOHTPOJS U TPOMEKYTOYHOM
aTTectanuu: pabouee MecTo MpernojaBareis, padbouyne Mecta oOyuaromuxcs, gocka.llomemenue ans
MIPOBEJICHUS JIAOOPATOPHBIX, MPAKTUICCKUX PadOT; JUIs TPYIIIOBBIX M HHIUBUIYATbHBIX KOHCYJIBTAIINNL;
JUIS TEKYIIET0 KOHTPOJIA U MIPOMEXYTOUYHOH aTTecTaluu: pabodee MecTo mpemnojiaBarens, pabodre Mecra
oOyJaromuxcs, Tocka. Mebenb 1abopaTopHasi, mkad BRITSHKHOW ¢ MOHKOHN —1 1IT, IITATUB, pEaKIMOHHAS
nmpoOupka, OOBIKHOBEHHAsi MPOOMpKa, ra3o0TBOAHAs TpyOKa, SJIEKTpOHArpeBaTENbHBIN NpUOOp WK
CIUPTOBKA, STHJIOBBIM WU JIFOOOH ApPyroil CHupT, KOHICHTPUPOBAHHAS CEpHAs KHCIOTa, PacTBOP
nepmanranata kamuss KMnO4, O6pomnas wiu uoaHas Boja (2—3 KamM COUPTOBOM HACTOWKHM HOAa
NPWINTG K 1—2 MJT BOZIBI), AUCTUIUIMPOBAHHASL.

3aganue:
I Bapuant
Kaxkoit u3 roMos0roB 3TeHa UMEET TUIOTHOCTH 10 BO3aAyXYy 1,457
Otet: D(B031.) = Mr (ankena)/Mr (Bo3ayxa);
Mr (ankena) = D(Bo31.)* Mr (Bo3ayxa);
Mr (ankena) = 1,45%29 = 42.
[Mponnen HoC=CH-CHj3

II BapuanT

Kaxoii 13 roMonoros mporeHa UMeeT MII0THOCTh 0 Bogopoxy 147
OtBet: D(H2) = Mr (ankena)/Mr (Hy);

Mr (ankena) = D(Hz2)* Mr (Hy);

Mr (ankena) = 14*2 = 28.

Orten CH2=CH:z

Ilopsinok BbINOJHEHHS PadOTHI:
1) nmepen mpoBeEHUEM OIBITA IPUTOTOBLTE JBE MPOOUPKU: OAHY C 1 M1 OPOMHOM BOJBI, IPYTryI0 — ¢ 1M
pacTBopa mepMaHranata kanus. B peakunonnyro npoOupky Haieire 0,5-1,0 Ma cnupTa M 0OCTOPOKHO
no6aBbTe 1—2 MJI KOHIIEHTPUPOBAHHOM CEPHON KUCIIOTHI;
2) 3aTeM OpochTe B MPOOMPKY HECKOJIBKO KPYHMHHOK CYXOro Iecka Juisi oOecreueHus paBHOMEPHOCTH
KUIICHUS;
3) 3akpoiite mMpoOUPKY Tra300TBOAHONW TPYOKOW M 3aKpemuTe ee B IITaTHBE, OCTOPOKHO Harpeute
COJIEPKUMOE TPOOUPKHU;
4) ormycTUTE MO OYepeIy ra300TBOIHYIO TPYOKY B KaXK/IYIO U3 paHee MPUTOTOBJICHHBIX MPOOHPOK;
5) HaGmroaiiTe oOeclBeUnBaHUE PAcTBOPa B KXKIOH IPOOUPKE;
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6) oOBsicHUTE HaOJIOIaeMbIe SIBJICHUS, HAMKMCAB YPABHEHUS PEAKIIUN MOJYYEHHUs ITHICHA U3 CHUPTa U
ero BzaumoetictBus ¢ KMnOs u Bry (YD Nell);
7) cnenaiite BBIBOJI O PEAKIIMOHHOW CITOCOOHOCTH ATHIICHA.

Ne | HasBanue Onucanue oneiTa, pUCyHOK HaGnronenuss u ypaBHeHus | BeiBox
/0| OmbITA peakuui
1. [Monyuenne | B mnpoOupky Hamuam 1 wMn
STUJICHA. STHJIOBOTO CIIUPTA U OCTOPOXKHO
n06aBbTE 6—9 MII
KOHIIEHTPUPOBAHHOU cepHOM
KHUCJIOTHI. 3areM BCBINAIN

HEMHOI'O0 IIPOKAJICHHOIO IIeCKa
(4TOOBI TIPENOTBPATHTH TOYKH

SKHUJKOCTH pu KHUIICHUH ).
3akpbull MPOOHPKY HPOOKOH ¢
ra300TBOIHOMI TpyOKOH,

3aKpenuiu €€ B IUTaTUBE U
OCTOPOKHO Harpeiu COAEpKUMOe
IPOOUPKH.

C;H;OH (aruo-
BBIIf CIIUPT)

H.SO,

2. | U3yuenune B npyryto npoOupky Hamumu 2-3
CBOMCTB M1 OpoMHOHM Bojbl. OmnycTuin
STHJICHA. ra300TBOJHYIO TpPYyOKy HepBoii
OpOOMpPKH 10 JAHA HPOOHPKH C
OpOMHOI BOJOH M NPOIyCKaIU
yepes He€ BBILACIISIONIMICS Tra3.

H,80, (xonu.)

B tperpto npobupky Hamuiam 2-3
MJI  pa30aBIEHHOTO  pacTBOpa
KMnO4, TOAKHUCIEHHOTO CEpHOMU
KHCIIOTOM, W MPOIyCTHIN Yepe3
HEro ras.




Beipensrompecss raz nepBou
MPOOUPKH MOAO0KIIIH.

C;H;0H (aTumno-
BBIH CIIUIPT)

dopma npegocTaBjeHHs pe3yabTaTa
Ot4er o mpojenanHOi padoTe, BEIBOIBI HA KaX/IbIH OIBIT, 3all0JIHEHHAS TAa0JHIIA, BBIBOJ 10 BCEH
nabopaTopHol pabore

Kpurtepun onenkmu:

«5» (OTIMYHO): BBICTABISETCSA CTYIEHTY, €CIIM pacdeTHas W rpaduveckas 4acTH BBITIOJHEHBI B
MOJIHOM 00BeMe, pelieHue OPOpPMIIEHO C COOJIIOJIEHHEM YCTAaHOBIEHHBIX MPABHI; CTYAEHT CBOOOJIHO
BJIQJICET TEOPETUIECKIM MaTepHAIOM, 0€30IIMO0YHO TIPUMEHSIET €T0 MPH PEIICHUH 3aad.

«4» (XOpoIlo): BBICTABIAETCS CTYACHTY, €CIM TpPU BBINOJHEHUH 3aJaHUS  JOMYIICHbI
HE3HAYUTCIIBHBIC OIHI/I6KI/I, peIICHUC O(i)OpMJ'IeHO C CO6J'IIO)1€HI/ICM YCTAHOBJICHHBIX ITPpaBHJI; CTYACHT
CBOOO/IHO BJIaJICET TEOPETUUECKUM MaTepUAIOM, 0€30IITMO0YHO IPUMEHSIET ero MPHU PELICHUH 3a/1a4;

«3» (yHOBIIETBOPUTEIHHO): BBICTABISACTCS CTYICHTY, €CIM 3aJaHUE€ BBHITIOJHEHO C «TPYOBIMIY
omuOKamu, perienre oGpopmiieHo 6e3 coOI0eHNs YCTaHOBIEHHBIX MPaBUI ;

«2» (HEyIOBJIETBOPUTEIHHO): BBICTABIIAETCS CTYJEHTY, €CITM paboTa HE BBIMOJIHEHA.

Tema 1.2 YriieBonopoasl

IIpakTyeckoe 3ansTue Ne2
CocrapiieHHe Ha3BaHUI NPeIeJILHBIX YIJIEBOJAOPOAOB 110 (hopMyJiaM U Ha3BaHUsSIM. Pelienne pacyéTHbIx
3a/1a4 HA onpeaesieHue 00bEMa, KOJIMYeCTBA HCXOHOT0 BellecTBa

Leap padoThl: TO3HAKOMUTH YYAIIUXCS C TPUBHAIBHBIMH Ha3BaHUSAMH H pallOHATbHON
HOMEHKJIATypOU TMpeeibHBIX YIJIEBOJOPOIOB; JaTh 00Iee MpeacTaBlIeHne 00 OCHOBHBIX MPUHIIUIAX
(dhopMUpOBaHUS Ha3BaHUI OPraHWYECKUX COENMHEHUH MO MEXAYHApOIHOW HOMEHKIIAType; HAay4HUThCS
peliaTth 3aa4u Ha orpesiesieHne 00bEMa ra3a U KOJM4eCTBO HCXO/IHOTO BEIIECTBA;

BoinosiHeHne padoTsl cnoco0cTBYET (DOPMUPOBAHMIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06

MarepunanbHoe obecnieyeHue:



VYyeOHast ayaAuTOpHsl AJi MPOBEACHUS JIEKIIMOHHBIX, J1a00paTOPHBIX U MPAKTUUECKUX 3aHITHI; A
IPYNIOBBIX M WHIMBUIYAJIbHBIX KOHCYJbTAllMM; M TEKYIIEro KOHTPOJIS M IPOMEXKYTOUHOU
aTTectaluu: pabouee MeCTO IMpernojaBaTelns, padouue Mecra oOywarommxcs, nocka. KommbroTep:
AMDAtlon (tm)II x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ mouutopl9”,
npoektop EPSONEH-TW650, skpan Hactennbiii LumienEcoPicture - 1 mrT.;

Muxkpockon "Mukpomen-C-13"—1 mr.Y4yeOHO-MeTOAMYECKAs JTOKyMEHTALMS, AUJAKTUYECKHUE
cpenctBa. Pabouee MecTo mpernoaaBaress: MepcoHaIbHbIA KOMIIbIOTEp, paboune mMecTta 00ydaroumxcs,

nocka yueOHasi, yaeOHast MeOelb.

3ananmue:

1. Ha3Batb opranudeckue COeIMHEHUS M0 UX CTPYKTYPHBIM (hopMmyaam.

Ay CHy
5) CeHis
B CsHi
rn CyHs
m  CioH2
E) C:H;
K) C4Hs
3) CsHs4
1) CeHio
k) CoHie

1. HasBaTpk opranuueckue COeIMHEHUs M0 UX CTPYKTYPHBIM OpMyJiaM U pacCTaBUTh HEAOCTAIOIINE

aTOMBI BOOpOJA.
a) CH3 — CHz —CH - CH3

|
CH;

6) CH; — CH — CH — CH, — CH;

|
CH; C,Hs

CH; CH;
|
B) CH; — C — CH - CH,

|
CH;

r) CH; — CH - CH, — CH, — CH;

|
CH, — CH;

I[) CH3 —CH - CH2 —CH - CH3

| |
CH, CH;

CH;
|
e) CH3 -C- CH2 — CH3

|
CH;

3. Ilo Ha3BaHMIO OPraHUYECKUX COEAUHEHUH COCTaBUTh CTPYKTYpPHBIC (POPMYJIBI:

1) 2 - metun- Oytan
2) 1,2,3- Tpu- METUII- HUKJIONIPONIAH
3) 2,3- nu- MEeTHII- IEHTaH
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4) 2,4,6 - TpU —METHJI- OKTaH

Bomnpocsl 1u1st 3alIMThHI K IPaAKTHYEeCKOH padoTe Ne2.

1.Kakue oprannueckue COeIMHEHUs Ha3bIBAIOTCS YIIIEBOJOpOAaMU?

2.Kakue yrieBogopo/ibl Ha3bIBalOTCS HEMPEAEIbHBIMU?

3. Ha3oBute nepBble MATh MPEICTaBUTENICH TOMOJIOTMYECKOTO psifia HEMpeAebHBIX YIIeBOA0POI0B
ucxos u3 oomiei hopmyJIbl.

4. Kakue yriieBoJIopo/ibl Ha3bIBAIOTCA MPEACIbHBIMU?

5. Kak ma€rcs Ha3BaHME HENPEAEIbHBIM yIJIeBOAOpOAaM?

6. B uém cx0/1cTBO U pa3nuyme NpeeabHbIX U HEMPEAEIbHbBIX YIJIEBOIOPOI0B?

Pacckazarb 0 TOMOJIOTHYECKOM psiiec TPENeIbHBIX YIJICBOJOPOJIOB. YKa3aTh OOMIyIO (opmyiy
MpeACIIbHBIX (AJIKAHOB) YTJIEBOJOPOIOB.

7. Paccka3aTh 0 TOMOJIOTUYECKOM PsiJie HEMpeIeIbHbIX yIIeBOIOPOA0B. YKa3aTh o011y hopMyIy
HETPeACIIbHBIX YTIEBOJI0POIOB.

8. .Kakwue BemecTBa HazpiBaroTCs romosioramu? [IpuBectn npumep.

9. Yro Takoe pagukaibl?

10. Kakue BBl H30MEpUHU CYIIECTBYIOT Y HEMPEAEIbHBIX yTI€BOJOPOI0B?

Iopsaaok BbINOTHEHUS PAGOTHI:

1.3anucarb TeMy U 1enb pabOTHI.

2.B xpatkoii hopMe U3JI0KUTh TEOPETHYECKUI MaTepHal 1o padboTe.
3. BBIMOIHUTB 3aJaHusI U CIIENIaTh BBIBOJIBI IO paboTe.

Tab6muna 1
I'omonornyeckuit psa alnKkaHoB
dopmyna CrpykTypHas Gopmyna Temneparypa Ha3Banue dopMya 1 Ha3BaHHE
cocTaBa JUHEHHBIX MOJIEKYJTT KUTICHUS YTIEBOI0pOAa paaukaa
Tazv
CH4 CH4 —~161,6° MeTaH — CH3, metwu;
C2 Hs CHz — CH3 —88,6° 3TaH — CHz — CH3, aTum;
Cs Hs CH; — CH, — CH;3 42,1° nponan - CH - CH —CH,
MIPOTINIT,
CsHio CH3— CHz — CHz — CH3 -0,5° OyTaH
JKuokocmu
CsHiz CHs — CHz - CH, — CHz — +36,1° MEHTaH
CH;3
Ceé His CH3 — (CHz2)s— CH3 +68,7° reKCcaH
C7 Hie CHj3 — (CHz)s— CH3 +98,5° renTa’
Cs Hisg CHs — (CHz)s¢— CH3 +125,6° OKTaH
Co Hao CHs — (CH2)7— CH3 +150,7° HOHAH
Cio H22 CH3 — (CHz)s— CH3 +174,0° JIeKaH
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I'omonocu — 5TO OpraHUYECKHE BEIIECTBA, MOJEKYJbl KOTOPBIX OTJIMYAIOTCA HAa OJHY WIHU
HecKkoabKo rpyni — CHy — , Ha3bIBaeMy10 20MO102U4ecKoll pazHoCmoio.

B mpoctpaHcTBE yriepoaHble LE€NU MOJEKYJd MNpeAeibHbIX YIIEBOJAOPOAOB IPEACTABISAIOT
JIOMaHy0 JIMHHUIO, YTOJl MEKIy HallpaBIeHusaMu cBsseit — 109° 28,

Cucremaruyeckass HOMEHKJIATypa ajJKaHOB

1. JIns cocraBieHUs Ha3BaHUN MNpEAENbHBIX YIJIEBOJOPOJOB JIMHEHHON CTPYKTYphl K KOPHIO
YHUCIUTEIBHOTO, YKa3bIBAIOIIETO HA YMCJIO aTOMOB yIiIepo/ia B MOJIeKyJe, godasisercs cyhdukc — aH, a
nepes Ha3BaHueM craBuTcs OykBa «H», yka3biBarolias Ha JMHEHHOE CTPOCHUE MOJIEKYIbI (Tada. 1).

2. Ins cocTaBlieHUs] Ha3BaHMs YIJIIEBOJOPOIOB PAa3BETBICHHOIO CTPOCHUS MOJIB3YIOTCS MPABUIOM
HOMEHKJIATypBbl:

a) IPUHUMAIOT, YTO aTOMBI BOJIOPO/1a 3aMELIEHBI HA pa3InYHbIe paguKaibl (OOKOBbIE BETBH).

Paouxan — 310 yacTh MOJIEKYJIBI YTIIEBOIOPO/IA, CAMOCTOSTENBHO HeCcyLecTBY oA (Tabu. 1);

0) BBIOMpAIOT CaMyl0 JJIMHHYIO YTIJIEPOAHYIO IIETIOUKY, M aTOMBI yIjiepoja B HEW HyMepyloT,
HAuMHas ¢ TOU CTOPOHBI, I/1€ OJIMKE Pa3BETBICHUE;

B) HA3bIBAIOT PAJWKAJbI, BIEPEAM YKa3bIBas LUQPPOH HOMEp YIIEPOTHOIO aToMa LENOYKH, K
KOTOPOMY 3TOT pajiuKaj PUCOEIUHEH;

I') 3aTeM Ha3bIBAIOT TJIABHYIO YIJIEPOAHYIO LIEMb 110 YUCIY MPOHYMEPOBAHHBIX aTOMOB yTJIEpoia C
OKOHYaHHEM, COOTBETCTBYIOILIMM JJaHHOMY KJIaccy.

Ipumepui.

1) CH; — CH2> — CHz — CH;3 H — OyTaH;
1 2 3 4

2) CH3 - (fH — ClH — CHs

CH; CH3
2, 3 — numeTun-0yTaH;

3) 1 2 3
CH3s - CH — CH3
<4——TnasHas vrnenoaHas
bokoBan BeTKa
CH; «—

2 — METWJI-IIPOIIaH;

4) fH3
5 4 3 2 1
CH;-CH2,-C — CH-CH;3
|
CH:z CH3
2, 3, 3 — TpUMETHJI-TICHTaH.

Buvinoanume 3adanue.
HazoBure BemniecTBo Mo CHCTEMAaTUYECKON HOMEHKIAType:

CHs —|CH — CHzl— CH - CHs
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CH; CH, — CH3
(I)OpMa leeJICTaBJIeHI/Iﬂ pe3yJILTaTa:
BBIHOHHCHHBIG YIIpaKHCHUS.

Kpurepun oneHku:

«5» (OTIMYHO): BBICTABISETCA CTYIEHTY, €CIIM pacyeTHas W rpaduyeckas 4acTH BBITOJHEHHI B
IIOJJHOM 00BeMe, pelieHre O(GOPMIIEHO C COOJIIOJCHMEM YCTAHOBIIEHHBIX MPaBWII; CTYJIEHT CBOOOIHO
BJIJICET TEOPETUYECKUM MaTepHaioM, 0€30IIMO0YHO MPUMEHSIET €ro MPH PELICHUH 3aay.

«4» (XOpoIlO): BBICTABIACTCS CTYJIEHTY, €CJIM IpPHU BHIIOJIHEHUM 33JaHUS  JONYLIEHbI
HE3HAUUTENIbHBIE OLIMOKH, pelieHrne o(GopMICHO ¢ COONIONEHHEM YCTAHOBJICHHBIX IPABHJ; CTYIEHT
CBOOOJHO BJIaJI€ET TEOPETUUECKUM MaTepHaIoM, 0€30IMO0YHO IPUMEHSET €ro MPU PELICHUH 3a/ay;

«3» (YyIOBIETBOPHUTEIHHO): BBICTABISIETCS CTYACHTY, €CIHM 33aJaHHE BBIOJHEHO C «TPyOBIMH»
omKnOKaMu, pereHre opopmIIeHO 06e3 COOJII0ICHHSI YCTaHOBIICHHBIX MTPABUI ;

«2» (HEYIOBIETBOPHUTEIHHO): BBICTABISIETCS CTYACHTY, €CJI paboTa HE BBITIOJIHEHA.

Tema 1.2 YriieBogopoasbl

IIpakTnueckoe 3ansitue Ne 3
Pemenue nenouyex npeBpanieHuii Ha reHETHYECKYIO CBSI3b MEKIY KJIACCAMHU YTIJI€BOI0OPO/IOB

Ieab: paccMOTpeTb TE€HETHUYECKYIO CBSI3b MEXKJIy THUIIAaMU YIJIEBOAOPOAOB U  KJlACCAMU
OpPraHMYECKUX COEIMHEHUH; pa3BUBAaTh YMEHHUS NPUBOJUTH IPUMEPHI U COCTABIATh YpaBHEHUS
XMMUYECKUX peakluil, pacKpbIBAIOLUIMX N'€HETUYECKHE CBA3M MEX/Y BEIIEeCTBAMM PA3JIMYHBIX KJIACCOB
COEIMHEHM; 0000LIUTHh U CUCTEMAaTU3UPOBATh 3HAHUS ydalIUuXcs 00 YIJIeBOAOPOIaX U MX MPOU3BOIHBIX
Ha OCHOBE CpPaBHUTEIILHOW XapaKTEPUCTUKU HX CBOWCTB; (OPMHUPOBATH HABBIK €aMOOOpa30BaHUS
yYaLUXcs.

Boinosinenue paéorsl cnoco6cTByeT GOPMUPOBAHUIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06

MarepunanbHoe obecnieyeHue:

VYyeOHast ayAuTOpHs AJi MPOBEACHUS JIEKIIMOHHBIX, J1a00paTOPHBIX U MPAKTUUECKUX 3aHITUN; A
IPYNIOBBIX W HWHAWBUAYAIbHBIX KOHCYJbTalMi; Ui TEKYLIEro KOHTPOJsS M IMPOMEXKYTOUHOH
arrecTanMu: pabodee MeECTO Ipenojasarensd, pabodne Mecta oOywarommuxcs, aocka. Kommbrorep:
AMDAtlon (tm)II x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ mouutopl9”,
npoektop EPSONEH-TW650, skpan Hactensbiii LumienEcoPicture- 1 mt.;

Muxkpockon "Mukpomen-C-13"—1 mr.YyeOHO-MeToanYeckas JOKYMEHTalus, IUAAKTUYECKHE
cpenctBa. Pabouee MecTo mpernojaaBaress: MepcoOHaIbHBIA KOMIIbIOTEp, paboune MecTa 00y4aroumxcs,
nocka yyeOHasi, yueOHas MeOeb.

3amanme:

1. Hamnmure ypaBHEHUS peakIuid, ¢ MOMOIIBIO KOTOPBIX MOXHO OCYIIECTBUTH MPEBpAIS-HUS.
HazoBute nomyunBiirecs BemecTBa. Y KaXXUTe YCIOBUS MPOTEKAHUS PEAKIIUI.

3amanue Ne 1. C— CH4—-C2H6—C2H4—C2H2——>C6H6—C6HS5CI

3ananue Ne 2.CaCO3 — CaO — CaC2 — C2H2— tpumepusanus, C(akt) X

Bamanue Ne 3.CH4 C3H8 C3H7CI X CO2.

3amanue Ne 4. DraH— 3TeH— 3THH—OEH30IL.

3amanue Ne 5. C3H8—C3H6—C3H7CI—-C6H14—C6H12—C6H6 — C6HS5Br.

3amganue Ne 6. AlleTHIIeH — — 3TWJIEH — 3TaHOJI — YKCYCHBIH allbJIeTu]] — YKCYCHasl KUCJIOTA.

3amanue Ne 7. C— CH4—C2H2— C6H6 — C2HS5 Br —C6HS OH
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3amganune Ne§. CH4 — C2H2 — CH3-CH=0 — CH3-COOH—»TunoBbIii 3(pup yKCyCHOM KUCITOTHI
1
C2H50H
3amanue Ne 9. CH4 —» C2H2 — C2H4— C2H50H — CH3-CH=0 — CH3-COOH
3amanme Ne 10. CaC2 — C2H2 — C2H4 — C2H5CI — C2H50H — CH3-CH=0— CH3-COOH
1
C2H50H
3amganue Ne 11. CH4 — CO2 — C6H1206 — (C6H1005)n
2.1I3 mpe/uioKeHHBIX BELIECTB cOCTaBbTe 2 reHerndeckux psama: C2H2, C3HE, C2H4, C2H6,
C4H10, CH3-CH=CH2, C6H6, COH12, CH4,C2H5COOH, C3H4,C2H50-OCCH3,C2H5-OH.
Bomnpocsl 115 3aKperyieHusi TEOPETUYECKOro MaTepraia K MNpakTHYeCKOMY 3aHSTHIO:
1.JlaliTe onpeieNieHUsI MOHSATUM: «T€HETHUYECKAas CBA3bY, KTCHETUUYECKUHN Psi/l BEIIECTBY.
2.B 4em BbIpakaeTcsi FeHETUYECKas CBSI3b MEKy YIJIEBOIOpOaMu?
3. [lepeuncnure Ha3BaHUS PEAKIINI, KOTOPBIC BBl 3AMMCHIBAIIN MTPU BHITIOJHEHUN 38/ IaHHM.
4.Kaxkas rpymnma BeIEeCTB JISKUT B OCHOBE OOJLITMHCTBA T€HETHUECKUX IIeTI0YeK?

ITopsinok BbINOJHEHUs PadoOThI:
1. B Terpamum st BBHIMOJHEHUS NPAKTUYECKUX padOT HANMIIMTE TEMY MPAKTHYECKOW pabOTHI:
«['eHeTnyeckas CBsI3b MEXKIY KiIaccaMH OpraHUYECKHX COEAMHEHUI.
2.Jlanee nomxHO ObITH 3arnaBue «3ananue Nely, «3amanue Ne2» u T.1. U COCTaBJICHUE YpaBHEHUI
peaKIMii 10 OCYLIECTBICHUIO FTeHETUUYECKUX MTPEBPAILCHU.
3.IloBTOpPUTH TEOPETUUECKUI MaTEpUAI 10 TEME IIPAKTUUYECKON PaOOTHI.
4.0TBeTUTH Ha BOIIPOCHI JUIsl 3aKPEIUICHUS TEOPETUUECKOro MaTepuala.
5.BBIMOTHUTE 3a/1aHUs, XapaKTePU3YIOIIAE TEHETHYECKYI0 OPTraHNIECKUX COSTNHEHHA.
6.0dopmuTh OTUET.

I'eHeTnyeCKON CBS3BI0O—HA3bIBACTCS CBSI3b MEX/y BEIIECTBAMU PA3HBIX KJIACCOB,

OCHOBaHHas Ha UX B3aWMONPEBPAIICHUSIX U OTPAXKAIOIas €IMHCTBO UX IPOUCXOXKIECHHUS, TO €CTh T€HE3HC
BenecTB. UTo ke 03HAYAET OHATHE «2eHEeMUUECKaAA C6A3b)

1.IIpeBpamieHne BemecTs OAHOTO Kacca COSAMHEHNH B BEIIECTBA IPYTUX KIIACCOB.

2.X¥MHUYECKHE CBOMCTBA BELLIECTB.

3.B03MOXHOCTb NIOJTyU€HUS CII0KHBIX BEILIECTB U3 IPOCTHIX.

4.B3anMOCBs3b NIPOCTHIX U CJIOKHBIX BEHIECTB BCEX KIJIACCOB BEILIECTB.

[loHsiTHE TEHETUYECKOro psiia BEIIECTB, KOTOPHIM SIBISETCS YAaCTHBIM IIPOSBICHHUEM T'€HETUYECKOU
CBSI3H.

['eHeTnyeckuM Ha3bIBAIOT PsJ] BEIIECTB — MIPEICTaBUTENEH pa3HbIX KJIAaCCOB BEIIECTB

ABJIAIOIINXCS COEAMHEHNUAMH OJIHOTO XMMHUYECKOTO 3JIEMEHTA, CBSI3aHHBIX  B3aUMOIPEBPAILEHUSIMU U
OTpaXkaIOIKUMHU OOLTHOCTH IPOUCXOXKIEHHUS ITUX BEIIECTB.

Ecnu ocHOBY T'€HETHMYECKOro psifa B HEOPraHMYECKOM XMMHHU COCTaBIIAIOT BELIECTBA, 00Opa30BaHHbBIE
OJTHUM XUMHYECKHM DJIEMEHTOM, TO OCHOBY TE€HETHYECKOrO psAJa B OpPraHMYECKON XUMHH (XUMHUHU
YTJIIEPOAHBIX COEIUHEHMI) COCTABIIAIOT BEUIECTBA C OJAMHAKOBBIM YMCIIOM aTOMOB YIJIEPOJa B MOJIEKYJIE.

Hamnpuwmep:

C;H¢ - C>2Hs— C:HsOH—CH3CHO — CH3 — COOH —CH>Cl - COOH —NH,CH,COOH

3TaH 3TCH 3TAHOJI ATaHAJIb chyCHaﬂ KHUCJIOTa XHOpSTaHOBa}I KHUCJIIOTa aMHHODTAHOBAs K-Ta

aJIKaH AJIKCH AJIKAHOJI AJIKaHaJIb Kap60HOBa$I KHUCJIOTa XJIOpKapﬁOHOBaSI KHUCJIOTAa aMHUHOKHCIIOTa

1.CoHg — CoHs + Ho . 2.CoHs + H2O — C;Hs OH

3.C2 HsOH + [O] — CH3CHO + H,0O; 4.CH3CHO + [O] — CH3COOH

5.CH3COOH + Cl, — CHC1 - COOH; 6.CH>Cl1 - COOH + NH3; — NH, CH; — COOH + HCl1

Mexay TroMOJIOTMYECKUMHU psAJaMU  yIJIEBOJOPOAOB CYIIECTBYET T€HETHYECKas CBs3b, KOTOpas
OoOHapy>KUBaeTCs B MPOLIECCE B3aMMHOTO MPEBPAIICHUs 3TUX BeecTB. [l mepexoja OT OJHOM TPYIIIBI
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BEUIECTB K JAPYroil HCHOJB3YIOT IMPOLECCHl: ACTUAPUPOBAHME, THAPUPOBAHUE, LUKIOOO0pa30BaHUE H
npyrue. Tak MOXXHO OCYIIECTBHTH OOJBIIMHCTBO TEPEXOJOB, OJHAKO, ITOT CIOCO0 IOTyYCHHS
YIJIEBOJOPOJOB HE SIBISETCA YHHUBEpCAIbHbIM. CTpelIKaMu B CXEME yKa3aHbl yIJIEBOJAOPOIbl, KOTOPHIE
HETOCPEICTBEHHO MOXHO MPEBPATUTD IPYT B Apyra OJHOM peakiuei.

CxeMaTh4ecKkH 3TO BBITJISAIUT TaK:

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

VYTIeBoAOpOAbI, CHUPTHI, aTbJIETU/bl U KAPOOHOBBIE KHCIOTHI T€HETUYECKH CBSI3aHBI MEX1y coOoi. [Ipu
3TOM MO’KHO MPOCJEINUTH MOCTENEHHOE YCI0XXHEHHE CTPOEHUs BewecTB. llepeuncieHHbIMU KilaccaMu
JIaJIEKO HE MCUEPIIbIBAETCSl KPYT OpraHUYecKuX coenuHeHuil. PazHooOpa3Hble npeoOpa3zoBaHUs KUCIOT U
JIPYTHUX BEIIECTB O0YCIOBIMBAIOT MOSBICHHE HOBBIX KJIACCOB U, TAKUM 00pa3oM, JajbHeiIliee pa3BUTHE
pa3HoOOpa3usi OpraHMyYecKuX coequHeHui. [IpociexuBas CBsI3p BEIIECTB B HANpPaBICHUH WX
YCIOXKHEHUS, MOXHO 3aMETUTh, 4YTO NPOCTEHUIMMHU MEPBUYHBIMU «KUPIUYUKAMW»  SABISIOTCS
YIJIEBOIOPOABI, OT KOTOPBIX MOYXHO MEPEUTH K raJIor€HONPOU3BOAHBIM, CIIUPTaM U T.JA.

dopma npeacraBaeHus pe3yabrara:

BoinosnHeHHbIE ynpaXHEHUSI U 3a]1a4U

Kpurepun oneHku:

«5» (OTIMYHO): BBICTABISETCS CTYJEHTY, €CIM pacueTHas W rpaduueckas 4acTU BbIIOJHEHBI B
MOJIHOM o0BeMe, peleHue OPOPMIIEHO C COOJIIOJIEHUEM YCTAaHOBJIEHHBIX IMPABHII; CTYAEHT CBOOOIHO
BJIQJICET TCOPETHUSCKUM MaTEpHUAIOM, O€30IMNO0YHO TPUMEHSIET €r0 IIPH PEIICHUH 3a71ad.

«4» (XOpoIlo): BBICTABIAETCS CTYACHTY, €CIM TpPU BBIIOJHEHUH 3aJaHUS  JOMYIICHbI
HE3HAYUTCIIBHBIC OIHI/I6KI/I, peIICHUC O(i)OpMJ'IeHO C CO6J'IIOI[€HI/ICM YCTAHOBJICHHBIX ITPpaBHJI; CTYACHT
CBOOO/IHO BJIaJICET TEOPETUUECKUM MATEpUAIOM, 0€30ITMO0YHO IPUMEHSIET ero MPHU PELICHUH 3a/1a4;

«3» (yHOBIIETBOPUTEIHHO): BBICTABISACTCS CTYICHTY, €CIM 3aJaHUE€ BBHITIOJHEHO C «TPYOBIMIY
ommOKamu, perienne oGpopmiieHo 6e3 coOI0eHNs YCTaHOBIEHHBIX MPaBUI ;

«2» (HEyIOBJIETBOPUTEIHHO): BBICTABIIAECTCS CTYJEHTY, €CITM paboTa HE BBIMOJIHEHA.

Tema 1.3 Kucjiopoacoaep:xainue oprannyeckue coemHeHust

IIpaxkTnueckoe 3ansiTue Ne4d
KauyecTBeHHBIE peakiy 0JHOATOMHBIX, MHOTOATOMHBIX CIIMPTOB, YKCYCHOM KHCJIOTHI

Heap padorbl: HayunThcs MpoBOANUTH KaYECTBEHHBIE PEAKIIMM HA OJJHOATOMHbBIE, MHOIOATOMHbIE
CIIUPTHI

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

MarepuaabHoe o0ecrieyeHme:

Y4yeOHast ayAuTOpHst AJis MPOBEACHUS JICKIIMOHHBIX, 1a00paTOPHBIX U MPAKTHUECKUX 3aHITHIA; IS
TPYNNOBBIX M HMHIWBUIYAJbHBIX KOHCYJbTAIMM; M TEKYIIEro KOHTPOJS M MPOMEXKYTOYHOM
aTTecTallMu: pabodyee MecTo MperojaBaTens, paboune mecta obOydaromuxcs, nocka.llomermenue s
MIPOBEJCHUS JIaOOPATOPHBIX, MPAKTUYECKUX PadOT; JJIsl TPYIIOBBIX M UHIUBUIYAJIbHBIX KOHCYJIbTALIUML;
ISl TEKYIETO KOHTPOJIA U IPOMEKYTOUHON aTTecTaliu: padouee MECTO MperoaaBareis, paboyre MecTa
oOyyaroruxcsi, Jocka.Mebenb 1adboparopHasi, mkad BBHITSHKHON ¢ MOMKOM —1 IIT, IITaTUB, PEAKITMOHHAS
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npoOupka, OOBIKHOBEHHAss MPOOHWPKA, Ta300TBOAHAS TPyOKa, 3JIEKTPOHATPEBATENIbHBIA MPUOOp WU
CIUPTOBKA, STHJIOBBIM WU JIFOOOH ApPYyroil CHupT, KOHICHTPUPOBAHHAS CEpHAs KHCIOTa, PacTBOP
nepmanraHata kanmus KMnO4, OpomHas wid wojaHas Boja (2—3 Kalid CIUPTOBOM HACTOWKH HOAA
npwinTh K 1-2 miu Boael), auctwiupoBanHas.Peakrtussl: C3Hs(OH)s, C2HsOH, 5-10 % p-p NaOH; 10
% p-p CuSOs, 5% BoaukI p-p KMnOy4, 5% p-p K2Cr207, 10% p-p H2SO4, konu. H2SO4, CH3COONa T1B.

Ob6opynoBanue: NpoOUPKH, CIUPTOBKA, JePKATENb I IPOOUPOK, CIIUPab U3 METHON MPOBOJIOKH,
HInaTesb Al CyXUX BEIECTB.

3aganue:
1. BcmoMHUTE mpaBuia Mo TeXHUKE OE30IMaCHOCTH MIPH MPOBEICHUH JTA00PATOPHBIX PadoT.
2. [IpouynTaTh HHCTPYKIIUIO TIO MPOBEICHUIO OIBITOB.
3. [IpuroToBUTH HEOOXOIUMYIO XUMHUYECKYIO MOCYTy U 000pyAOBaHUE AJII TPOBEICHUS OIBITOB.
4. TIpoBecTH ONBITHI.
5. Odopmuts 1a60paTopHyIO padoTy.
6. 3anonHUTE TAOIUILY
IMopsiiok BbINOJIHEHUS PA0OTHI:
1 IIpoBenuTe 1aGOpaTOPHBIE OMBITHI COTIACHO UHCTPYKIIUY;
2 3aMUIIUTE YPABHEHUS PEAKIUi B MOJICKYJISIPHOM, MOHHOM U KPaTKOM MOHHOM BHUJIE B T€TPa/ib;
3 Caemnaiite BBIBOJI O MPOJICTIaHHOM paboTe

OmnpitNel: KauecTBeHHBIE peakIuy NpeeIbHBIX OJTHOATOMHBIX CITUPTOB
1.1. Okucnenue 3TaHoa B MPUCYTCTBHE MEHOTO KaTaau3aropa.

Haneiite B mpoOupky 0,5 ma stunoBoro crnupTta. CHUIBHO pacKamuTe CHOUpPadb U3 METHOU
IIPOBOJIOKH B IJIAMEHH CIIMPTOBKH, JepKa €€ JAepiaTesieM, U OIyCTUTe MpoOupKy co cnuptoMm. [Iposectu
3Ty OIEpalrI0 HecKoJbKo pa3. [loHroxaiiTe, HanpaBisist Kk cebe pykol Belenstonecs napsl. Mx 3amax
HAallOMMHAET 3amax MpeblX f0JIOK. DTO 3amax YKCYCHOro ajipieruja. YTto mpous3ouuio ¢ MEAbl0 B
cnupTe? 3auIIUTe YpaBHEHUS IPOUCXOASIINX PEAKLIUH.

1.2. OxucneHnne 3TUI0BOrO CIUPTA IEPMAHTaHATOM KaJIusl.

B npoGupky HamuBatoT 1 — 2 M 3THJIOBOrO CHHMpTa, MpUOABIsAOT 1 MJI BOJHOrO pacTBopa
NIepMaHraHaTa Kajusi U HarpeBaroT B c1a0OM IUITaMEHU CIUPTOBKH. [Ipu OKMCIEHHM 3TUIIOBOTO CHUpPTa
o0pasyeTcs YKCYCHBIH aibJIeru]] (JIETKOKUIAIIAs KHUIKOCTh C 3allaxoM MpenbIX s0JI0K), a MepMaHraHaT
oOeclBeUnBaETCs U BhIMAAaeT OypbIit ocaiok okcuaa Mapranma (IV).

1.3. Okucnenue 3tanona auxpomarom kanus (EP).

B npobupky nomecture 0,5 mi stanona, 0,5 mu 5% pactBopa nuxpomara Kanus U 5-6 Karuienb
10% pacTtBOpa cepHOli KucioThl. Cllerka HarpedTe pacTBOp HaJa IUIAMEHEM CHUPTOBKM /10 Hadaja
m3MeHeHus 1Bera. OmurymaeTcss XapakKTepHBIM 3amax yKCYCHOTO aibJerujaa (3amax MpenbiX sOJIOK).
Cnenaiite BBIBOJ O BOCCTAHOBHUTENIBHBIX CBOMCTBaxX CIHPTOB. 3alMIINTE YPAaBHEHUE IPOUCXOASIIEH
peaxiuu.

1.4. Tlony4yeHne yKCyCHOATHIIOBOTO 3(upa.

Haneiite B mpoOupKy 1 Mi1 3TaHOJIa U OCTOPOXKHO TaKOW e 00beM KOHLEHTPUPOBAHHOMN CEpHOM
KHUCIOTHL. [IpnbaBbTe HEMHOTO CYXOr0 aleraTa HaTpus, cJIerka HarpenTe NpoOUpKy U MOHIoXaiTe
oOpa3oBasiieecs BeulecTBo. Hanuiure ypaBHeHUE peakluu.

OmnbiT Ne 2. KayeCcTBEHHBIE PEAKIIMNA HA MHOTOATOMHBIE CITUPTHI
Oo6pazoBanue rounepara meau(Il).
Metonuka. B npoOupky HanusatoT 0,5mi1 2%-Horo pactBopa cynbdara menu u 2 mia 10 %
pactBopa ruapokcuna Harpus. K o0pa3oBaBiieMycs 0cagKy roiy-00ro npera NpuIdBaOT TIULEPHH U
CMECh BCTPSIXUBAIOT. 3AMUIINTE YPABHEHUE MPOUCXOIAIIEH PEAKLIUH.

| [Topsiiok BeIMOJIHEHUS | HaOmronenns | YpaBHEeHUs] XUMUYECKUX peakiuii. BeIBobI |
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OIIbITa

Omnpit 3. KauecTBeHHAas peakiiys Ha YKCYCHYIO KUCIOTY

YKcycHas KHCJIOTa OKa3bIBaeT OAKTEpUIIMAHOE U OakTepuocTaTudeckoe aAeiicreue. Hanpumep, 3%
pacTBOp YKCYCHOM KHCIIOTBI YOMBaeT MajlouKu OproIHoro Tuda, 4% pacTBop — KUIICUHYIO TAJIOUKY.
Oco0eHHO aKTHBHA YKCYCHasl KUCJIOTA MO OTHOIIEHHIO K CTA(MIOKOKKAM, CITY KallUM MTPUITHON
MUIIEBBIX OTPABICHUM.

[Tpu B3auMoOIEHICTBUM YKCYCHOM KHCIIOTHI C COJISIMHU JKeJie3a MOSBIIIETCS KpacHO-0ypoe
okpamuBanue. Ha 3Toii peakiuu B CaHUTapHOM MPAaKTUKE OCHOBAHO OTpe/iesieHNe YKCYCHOU KUCIIOTHI B
BO3YyXC IMMPOMBIIIJICHHBIX HOMGH.[CHI/II\/JI.

B nipo6upke ¢ 3-4 M1 BOIBI paCTBOPHTE IIENOTKY HATPHEBOM COJIM YKCYCHOM KUCIIOTHI U TIPUJICHTE
HECKOJIbKO Karlenb pactBopa xjiopuia xeinesa (I1I). [Tosisercs kpacHoe oKkpalinBaHue pacTBoOpa
BCJIEJICTBHE 00Pa30BaHUs pAaCTBOPUMOM KOMIUIEKCHOW COJIM — XJIOPH/Ia OCHOBHOTO T'eKcaaleTara xeies3a
(III). IIpu KUMAYEHUH TPOUCXOJUT IMIPOJIN3 KOMIUIEKCHON COM (YIPOIIEHHO — aleTara xejes3a) u
o0pa3oBaHKE XJIONBEB OYpOTO IIBETA.

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

Auerart xenesa (II1)

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

OCHOBHOM aLeTaT Kemes3a

Crnenaiite BBIBOJ O XMMMUYECKUX CBOMCTBaX MHOIOATOMHOIO CIIMPTA INIMLEPHHA IO CPAaBHEHUIO C
OJIHOATOMHBIMH.

®dopma npegocTaBjeHHs pe3y/ibTaTa
Ot4er o mpojenanHoi paboTe, ypaBHEHHE PEaKIIUU B MOJIEKYJISIPHOW U MOHHOHN (popMax, BHIBOIBI
Ha KaXX]IbIi OIBIT, BRIBOJI IO BCeH T1abopaTopHOil pabore.

Kpurtepuu oneHku:

«5» (OTIMYHO): BBICTABISETCSA CTYJEHTY, €CIIM pacdyeTHas U rpaduyeckas yacTHU BBIIOJIHEHBI B
MOJTHOM 00BeMe, pemieHre O(GOPMIIEHO C COOJIIOJICHHEM YCTaHOBIICHHBIX INPABHII; CTYIEHT CBOOOIHO
BJIaJIe€T TEOPETUYECKUM MaTepHaioM, 0€30IIMO0YHO MPUMEHSIET €ro MPH PELIeHUH 3a1ay.

«4» (XOpoIIO): BBICTABISIETCS CTYIAEHTY, €CJIM TpPU BBHIMOJHEHWU 3aJaHUs  JOMYIIEHBI
HE3HAUUTENIbHbIE OLIMOKM, pelieHrne o(opMIEHO ¢ COONIOJEHHEM YCTAHOBIEHHBIX IMPABUI; CTYIEHT
CBOOOJTHO BJIaJIEET TEOPETUIECKUM MaTepHaioM, 0€30IMO0YHO TIPUMEHSIET €To MPH PEIICHUHN 3a/1ay;

«3» (YIOBIETBOPHUTEIBHO): BBICTABISETCA CTYACHTY, €CIM 33aJaHHE BBIOJHEHO C «TPyObIMH»
ommOKamu, perieHre opopmiieHo 0e3 coOI0IeHHs YCTaHOBIEHHBIX TPaBUI ;

«2» (HEYyJOBIETBOPHUTEIBHO): BBICTABIISIETCS CTYACHTY, €ClIi paboTa HE BBHIIIOJIHEHA.
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Tema 2.1 Ctpoenue aroma. [lepuoanuecknii 3akon u [lepuoaguyeckasi cucreMa XMMHYECKHX 3JIEMEHTOB
JL.LA. MenpesieeBa

IIpakTyeckoe 3ansaTue NeS
Pemrenne npakTnyeckux 3aJJaHUI HA COCTABJIEHUE YJIEKTPOHHO-TPaduyeckux popmyJi daemenToB 14
NepPHO/0B.

Henab: HAYYUTHCS COCTABIATH 3JEKTPOHHBIE M AJIEKTPOHHO-Tpaduyeckue (HOpMyIbl 3JIEMEHTOB;
CPaBHUBATH JIEMEHTHI 10 XUMUYECKUM CBOMCTBAM.

Brinosinenue padorsl cnocod6cTBYeT GOPMHUPOBAHNIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06

MarepuanbHoe obecrieyeHue:

VYueOHas ayAuTOpUS Ui IPOBEICHUS JICKIIMOHHBIX, JIJAOOPATOPHBIX M MPAKTUYECKUX 3aHATHH; IS
TPYNNOBBIX M WMHIWBUIYAJIbHBIX KOHCYJbTAIM;, M TEKYIIEro KOHTPOJS U IPOMEXKYTOYHOM
arTecTanuu: pabodee MECTO TIpemoaaBarens, paboune Mecta oOydarommxcs, aocka. Kommbrorep:
AMDAtlon (tm)II x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ monutopl9”,
npoektop EPSONEH-TW650, sxpan Hactennsiii LumienEcoPicture - 1 mrt.;

Muxkpockon "Mukpomen-C-13"—1 mr.YueOHO-MeTOIMYEeCKasT TOKYMEHTalus, TUAAKTHYECKHe
cpeactBa. Pabodee MecTo mpemomaBatels: MePCOHANBHBIA KOMIBIOTEpP, paboune mMecta 00ydaronuxcs,
nocka yueOHasi, yueOHas MeOelb.

3aganue:

1. CocraBbTe JIEKTPOHHBIE U ANEKTPOHHO-Tpaduueckue Gopmyibl, OXapaKTepU3ynTe XUMHUECKHE
cBoiicTBa anemMeHToB: P, O, Sr, Al, Ni, Se, W, Sn, S, Cl, Sc, At, Rb, As, Zr, Cu, Te, Fe, Bi.

2. CpaBHHTE IO CBOMCTBAM 3JIEMEHTHI B psijiax:

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

0) C, Si, Ge, Sn, Pb

IMopsiTok BHINOJTHEHHS PAOOTHI:
1. CocTaBbTe 2NeKTpOHHO-Tpaduueckne (GOpMyIbl aTOMOB DJIEMEHTOB
2. CpaBHUTE IO CBOMCTBAM JIEMEHTHI B psijiax

Crpoenue atoma

1. B neaTpe aToMa HaXOAUTCS SIAPO, KOTOPOE 3aHUMAET HUYTOXKHO MaJIblii 00beM MPOCTPAHCTBA 110
CPaBHEHHIO CO BCEM 00BEMOM aToMma, HO 3aKJII0YaeT B cebe MouTH BCI0 €ro maccy. Sapo mpezacrasiser
c000if COBOKYITHOCTh AJIEMEHTApHBIX YaCTHUIl: MPOTOHOB, MOJIOKHUTEIHHO 3apsKEHHBIX, U HEHUTPOHOB,
HE3apsUKCHHBIX. 3apsj sApa IOJIOKUTEIbHBIM, paBEH YHUCIy IPOTOHOB M MOCTOSHHBIM I KaXKI0TO
XUMHUYECKOTO IJIEMEHTA.

2. Bokpyr sizipa pacrnoiokeHbl 3JIEKTPOHBI: 3JIEMEHTAPHbIE OTPULIATEIHHO 3apsKEHHbIE MUKPOYACTHULIBI
(e). DnekTpoH HMMEeT HHUYTOXKHYI0 MAacCy, W JIBOMCTBEHHBIM XapakTep — OH TPEJICTaBIsIeT COoOOi
OJTHOBPEMEHHO YaCTHUILy U 3JIEKTPOMArHUTHYIO BOJIH.

3. ATOM 3JeKTpOHEHTPAJICH, MMOATOMY YHCJIO JIEKTPOHOB B 3JIEKTPOHHON 000JIOYKE PABHO YUCITY
IMPOTOHOB B AIpC. MG)KI[y AAPOM U SJICKTPOHAMHU CYHICCTBYIOT SJICKTPOCTATUUCCKUC CHUIIBI ITPUTIKCHU.
L 4. DNEKTPOH XapaKTEPHU3yEeTCs ANEKTPOHHOW TUIOTHOCTHIO U
BEPOSTHOCTHIO  MPEOBIBAHUS €r0  OKOJO  SiApa, KOTOpHIE
M3MEHSIOTCS B COOTBETCTBHUU C Tpaduxom (puc. 1).

ONeKTPOHHan
NNOTHOCTb,

BepoaTHoOCTb
npebbiBaHUA
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Puc. 1.

DJIEKTPOH MOYKET HAXOIUTHCS B JIFOOOW TOUKE IMPOCTPAHCTBA BOKPYT sizmpa. [losromy kBaHTOBas
MEXaHHKa BBOJIUT MIOHATUE 3JIeKMPOHHO20 001aKa (opoumanu). 3apsij dIEKTPOHA Kak Obl pa3Ma3bIBaeTCs,
pacruIbIBaeTCs 1Mo BceMy 00beMy 3Toro obnaka. Opouma s1exkmpona (opbumais) — 3TO TPOCTPAHCTBO
BOKPYT sijpa, KOTOPOE COOTBETCTBYET MAaKCHMAIbHOW SJCKTPOHHOW IIJIOTHOCTH W BEPOSATHOCTH
npeOBIBaHUS €r0 OKOJIO siIpa.

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 YHEPTUEH.

DHEpPreTU4eckoe COCTOSHHUE KaKJIOTO 3JIEKTPOHA B aTOME OIUCHIBACTCS YETHIPhMSI KBAaHTOBBIMU
YHCIaMU:

— enaeHoe Keawmosoe uucno (n) MpUHUMAeT 3Ha4YeHus 1,2,3, ..., © W yKa3bplBaeT Ha HOMEpP
HHEPTreTUIECKOTO €105 (YPOBHS), HA KOTOPOM HaXOJUTCS ATOT JIEKTPOH;

— nobounoe keanmosgoe uucio — opoumanvroe (1) npuaumaet 3Hauenus 0 (s), 1 (p), 2 (d), 3 (), ...,
n-1; ompexnenser GopMy 3IEKTPOHHOTO oOOJiaka (OpOUTaN): MIAPOOOpa3HOE O0IAKO — S- MOIYPOBEHB,
ranrenco0pa3Hoe — p-MoaypOBEHb, OoJiee cloxkHbie popmbl d- U f-moaypoBHU;

e T ~

Puc. 2. ®opmbl 31eKTpOHHBIX 00J1aKOB (ClIeBa HAIPaBo s-, p-, d-, f~opOuTanei)

— MasHumHoe Keanmogoe uucno (Mip) ONpENeNsieT TOJOXKEHHEe OpOUTAIM B TPOCTPAHCTBE IO
OTHOILICHUIO K MAarHUTHOMY MOJI0 3eMJIM. S-OpOMTajdb 3aHMMAeT OJHO €AMHCTBEHHOE MOJO0XKEHUue, p-
opOUTab UMEET TPU MOJIOKEHUS MO OCSIM KOOpAuHaT, d-opOurtanb — MmATh MOJIOKEHUH, f-opOutanp —
CEMb MOJIOKEHUH;

— DJIEKTPOH TMPOSIBIIAET 0C000€ CBOWCTBO cnuH (AHTJ. Spin — BEPETEHO), XapaKTEPU3YIOIIEE €ro
BpallleHHe BOKPYI' COOCTBEHHOM OCHM MO 4YacOBOM CTpelike MM MPOTHUB 4yacoBOM crpenku. ITpoexius
CIIMHA, HA3BIBAEMAs CHUHOGbLIM KEAHMOBbIM uuciom (Ms), MOKET IPUHUMATh JBa 3HadeHus: +'/2, —1/s .
OHM COOTBETCTBYIOT BpAalllEHHIO HJIEKTPOHA IO 4YacOBOW CTpEIKEe W MPOTHUB YaCOBOW CTPEJIKH.
DHEPreTUYEcKyIo SYeHKY MOTYT 3aHUMaTh MAaKCUMYM JIBa DJIEKTPOHA C PAa3HBIMH CITHHAMH.

Hamnpasnenue Bpanienus ITo yacoBou IIpotus yacoBou
CTpeJIKe CTpPEJIKU
CnrHOBOE KBAHTOBOE YHCIIO. . ............ +1/; 1
O0o3HaueHUE AIEKTPOHA ~ ........ i l

6. 3HepFCTI/I‘-ICCKI/IC YPOBHH U MOAYPOBHU PACIIOJIOKCHBI HA OMIPCACIICHHOM pPACCTOAHUU OT dApa U
3aIMOJIHATOTCS SJICKTPOHAMU 10 NPpUHYUNY MUHUMYMA IHep2uU B CICAYIOIIEM ITOPAOKE:

15%2522p%3s23p®4s23d'%4p©5524d!05pS6s?4f145d 06p®7s25f146d10. . ...

»

Aneopumm cocmagnenus 31eKMpOHHBIX POPMYT U INEKMPOHHO-CPAPUUECKUX CXeM AMOMO8 XUMUYECKUX
9/1eMeHMOo8

Onexmponnas gopmyna 21emeHma — 3TO TOPSAOK 3aIOJIHEHUS 3JIEKTPOHAMH YpPOBHEH U
MOTyPOBHEM.

Dnexmponno-epaguueckas cxema (popmyna) snemenma — pacrpesielieHue BAICHTHBIX 3JICKTPOHOB
10 SHEPTreTUYECKUM sTUeHKaM.

Ilpumep: CoOCTaBUTH 3JCKTPOHHYIO (GOPMYTY U DIEKTPOHHO-TPA(QUUECKYIO CXEMy D3JIEMEHTa C
MOPSIAKOBBIM HOMEpoM Z=14.
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1) 3anucatb CUMBOJI AJIeMeHTa Si.

2) OnpenenuTh HOMED nepuoaa — 3.

3) OnpenenuTs YUCIIO JIEKTPOHOB —14.

4) 3anucarb IOCIIEOBATEIbHOCTh  3allOJIHEHUS DJIEKTPOHAMM ypOBHEH M IOAYPOBHEM,
PYKOBOJCTBYSICh IEPUOAMYECKOI TaOIULIEH U TIOMHS, YTO HA Nep8oM Cloe MOXET ObITh MAaKCUMAaJIbHO 2

€ Ha OJHOM S-IIOAYPOBHE, HaA 6mopom MAKCUMAJIbHO 8¢ HA s U P — HOOAYPOBHAX;, HA mpemvbem

MakcuManbHO 18¢s-, p- U d-MOAYpOBHSX; Ha yYemeepmom — MakCUManbHO 32e Ha s-, p-, d- u f-
MOAYPOBHSIX.
. 2927162222
Si— 1s“2s2p°3s-3p
5) IloguepkHYTh BaJICHTHBIE JIEKTPOHBI.
6) Pacnipenenuth UX MO MOyPOBHSM TPETHErO CIIOS, YKa3aB CTPEIKaAMHU.

=3 @Y ] L1
[ %

7) Yxka3zaTh BO3MOXKHBIC CTCTICHH OKHCIICHHS CT. OK. +4.
8) CocraBuTh (HOpMYITy BBICIIETO OKCHJIA, OXapaKTePU30BaTh €T0.
Beicmuii okenn SiO2. XapakTep OKCUa KHCIOTHBIH.

®opma npeacTaBiaeHus pe3yJbTaTa:

Brmonaennas pa60Ta MNpEACTABIACTCA NPCIOAAaBaATC/IIO B TCTpaAu MJIA BBIITOJHCHHA HNPAKTHUYCCKUX U
KOHTPOJIbHBIX padOT MO AMCHUIUINHE « XUMHUS
BrinonHeHHble ynpaxHEHU

Kpurepun onenku:

«5» (OTIMYHO): BBICTABISETCSA CTYIEHTY, €CIIM pacdeTHas W rpaduveckas 4acTH BBITIOJHEHBI B
MIOJTHOM 00BeMe, pelieHre O(hOpMIIEHO C COOJIIOJJCHHEM YCTAaHOBIIEHHBIX NPaBHII; CTYJIEHT CBOOOIHO
BJIJICET TEOPETUIECKUM MaTepHATIOM, 0€30IIMO0YHO TIPUMEHSIET €T0 MPH PELICHUH 3aad.

«4» (XOpoIlO): BBICTABISAETCS CTYJIEHTY, €CIM NpPHU BHIIOJIHEHUH 33JaHUS  JIOMYLIEHBI
HE3HAYUTCJIIBHBIC OIHI/I6KI/I, peIICHUC O(i)OpMJ'IeHO C CO6J'IIOI[€HI/ICM YCTAHOBJICHHBIX ITPpaBHJI; CTYACHT
CBOOO/THO BJIaJieeT TEOPETUUECKUM MaTepHaoM, 0€30INO0YHO MPUMEHSET ero MpH PEeLIeHUH 3aay;

«3» (YIOBIETBOPUTENHHO): BBICTABISETCS CTYACHTY, €CIM 3a/laHH€ BBINOJIHEHO C «TPYyOBIMI»
omunOKaMu, pereHre opopmIiIeHO 6e3 COOJII0ICHHs YCTaHOBICHHBIX MTPABUI ;

«2» (HEyIOBJIETBOPUTEIHHO): BBICTABIIAECTCS CTYJEHTY, €CITM paboTa HE BBIMOJIHEHA.

Tema 2.1 Ctpoenue atoma. [lepuoanueckuii 3axon u Ilepuoanyeckas cucrema XuMHUYECKHX
yemenTOB J[.. MeneneeBa

IIpakTnyeckoe 3ansaTue Ne6
Penrenue NnpakTHKO-OPMEHTHPOBAHHBIX TEOPETHYECKHUX 3a1aHUI HA XapaKTepHU3aluio
XMMHYEeCKHX 3j1eMeHTOB «MeTaljinyecKkne 1 HeMeTauInyecKue CBOlCTBA,
JJIEKTPOOTPULATEIBHOCTh H CPOJICTBO K JIEKTPOHY XHMHUYECKHX 3JIeMEHTOB B COOTBETCTBHE € UX
3J1eKTPOHHBIM CTPOEHUEM H MOJI0KeHHeM B MepHOAUYecKOoil cucTeMe XUMUYecKHX dj1emMedToB /.U,
MemnpeJsieeBa».

He.ﬂb: HAYUYUTBCA ONIPCACTIATE MCTAJUIMYCCKUEC U HEMETAJITIMYCCKUEC CBOMCTBA XUMHUYECKUX
DJICMCHTOB.

BoinosiHeHne padoThl cocoOCTBYET (DOPMUPOBAHMIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06
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MarepuasbHoe o0ecnieyeHue:

Y4yeOHast ayAuTOpHsI AJIs1 POBEACHUS JICKIIMOHHBIX, 1a00PaTOPHBIX W MPAKTHYECKUX 3aHSITHIA, IS
TPYNNOBBIX M HMHIWBUIYAJIbHBIX KOHCYJbTAIMi; M TEKYIIEro KOHTPOJS M IPOMEXKYTOYHOM
aTTecTtaiuu: pabouee MeCTO IMpermojaBaTelisa, padouue Mecra oOydarommxcs, aocka. KommbroTep:
AMDAtlon (tm)II x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ monuTopl19”,
npoektop EPSONEH-TW650, sxpan Hactennsiit LumienEcoPicture - 1 mrt.;

Muxkpockon "Mukpomen-C-13"—1 mr.YueOHO-MeTOIUYECKass AOKYMEHTAIUs, IUJAKTHYECKHE
cpenctBa. Pabouee MecTo mpernoaaBaress: MepCOHAIbHBIA KOMITBIOTEp, paboune mMecta 00ydarommxcs,
JOCKa yueOHas1, yueOHas MeOeb.

3aganue:

Bormpocs! 1151 3aKkpernieHus: TEOPETHUECKOro MaTepuaa K NpakTHYecKOMY 3aHSATHIO
1. Kakyro nnpopmanuto naér Ilepuoamaeckast cucteMa XUMHYECKHX AJIEMEHTOB?
2. Yto Takoe atom, MoJieKyja?
3. Kakue gacTuibl BXOJAT B COCTaB atoma?
4. IlpuBeauTte mprUMephbl METAIIIOB U HEMETAJLIIOB.
5. ChopmynupyiiTe rpaBuiia 3aroTHEHUS YHEPTETUUECKUX YPOBHEH.

3aganus 1J19 NPAKTHYECKOr0 3aHATHA:
OTBeTbTe Ha 3a/1aHUs, BHIOpAB BEILECTBA M3 BAILLEro BapHaHTa O] HOMEpaMH...(II0 yKa3aHUIO
YUUTETSA).

Bapuaurtbl

1 2 3 4 5
1 O Na F C Ca
2 Li S Zn H I
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 0) S B K
12 F Ag Al N Kr

JlaliTe Ha3BaHME XMMHYECKHUX AJIEMEHTOB M3 BAlllEro BapHaHTA.

Ornpenennure MECTOHAXOXKIECHUE XUMUYECKOTO 3JIEMEHTA W3 Ballero BapuaHTa MO0 HOMEpamH... B

[Tepuonnueckoit cucteMe X3, yka3aB MOPSAIKOBBII HOMEpP, HOMEP TPYMIIbI, MOArPYIIILY, HOMED

MepUOJa U psL.

3. 3anummTe CXeMy CTPOCHHMS aTOMOB XWMHYECKHX OJJEMEHTOB M3 Balllero BapHaHTa TOJ
HOMEpAaMH...

4. 3anummuTe SIEKTPOHHYI KOH(QUTYpPAIUIO SJEKTPOHOB B aTOMaX XMMHYECKHX DJIEKTPOHOB W3
MpEbIAYIIEr0 HOMEpA.

5. Omnpenenurte, ucnonbdyd [ICXD, U 3anuimTe OTHOCUTEIBHBIE ATOMHBIE MAacChl XHMHYECKHX
3JIEMEHTOB M3 BAIIErO BapUaHTa M10J HOMEPAMH....

6. VYKaxWTe KOJIMYECTBO 3JIEKTPOHOB, IPOTOHOB U HEUTPOHOB B ATOMAaxX XMMHUYECKUX IJIEMEHTOB U3
BAIlIET0 BapUAHTA MO HOMEPaMH. ..

7. BpimummTe B 1Ba CTOIOMKA XUMUYECKUE 3HAKH METAJIJIOB U HEMETAIIJIOB U3 Balllero BapHaHTa.

N —

21



8. 3anmmure QopMyJbl BBICIIMX OKCHAOB M JIETYYHUX BOJOPOJHBIX COEAMHEHUN, 0O0pa30BaHHBIX
XUMUYECKUMH 3JIEMEHTAMU U3 Balllero BapuaHTa Mol HOMEpamH. . .

Ilopsinok BbINOJIHEHUS pa0OTHI:

1. IToBTOpUTH TEOPETUUECKHI MaTepUall 110 TEME IPAKTUYECKOT0 3aHITHUS.
2. OTBETUTH Ha BOIIPOCHI JUIs 3aKPEIUIEHUS TEOPETUUECKOI0 MaTepuraia.

3. BrINOIHUTE 33J1aHUs 110 TEME.

4. OdopMHTD OTYET.

Kpamkue meopemuueckue u yuedHo-memoouyecKue mamepuainl
no meme NPAKMUYECKO20 3AHAMUSA
Ilepuoauyeckunii 3aK0H.

[lepuoanueckuii 3axkoH Obu1 OTKpHIT J[.M. MenneneeBbim B 1868 romy. Ero coBpemenHas
(bopMyIHpOBKa: CBOWCTBA XHMHYECKHX OJIIEMEHTOB W 00pa3yeMbIX HMH COEAWHEHHWH (MPOCTBIX H
CJIOKHBIX ) HAXOASTCS B IEPUOIUYECKON 3aBUCUMOCTH OT BEJIMYMHBI 3apsia aTOMHOTO Spa.

[lepuoanueckuii 3aKOH JIEKUT B OCHOBE COBPEMEHHOIO YYEHHUS O CTPOCHHMU BELIECTBA.
[Tepuoanueckas cuctema J[.M. MenneneeBa sBiseTcss HarJasAHBIM OTPaKEHUEM NMEPUOANMUECKOTO 3aKOHA.

B nepuoanueckoil Tabiuie 3JIE€MEHTHI PACIOJIOKEHbl B IOPSAKE YBEJIMYEHUS AaTOMHOIO 3apsja,
TPYIITUPYIOTCS B "CTPOKH M CTOOLBI" - IEPUOJIBI ¥ TPYTIIIBI.

[lepuon - psAx TOPU3OHTAIBHO PACHOJIOKEHHBIX XMUMHYECKHUX OJEeMEHTOB. 1, 2 u 3 mnepuoabl
HA3BIBAIOTCS MAJBIMH, OHU COCTOSIT U3 OAHOTO psiia 3JeMeHTOB. 4, 5, 6 - Ha3bIBalOTCS OOJBIINMHU
NepUOJaMH, OHU COCTOAT U3 JBYX PSIIOB XUMHUUYECKUX 3JIEMEHTOB.

['pynmoii Ha3bIBAIOT BEPTUKAIBHBIA P XUMHUYECKHMX JJEMEHTOB B TEPUOJUYECKON TabmHIIe.
DnemMeHThl coOpaHbl B TPyNIbl HA OCHOBE CTENEHM OKHCIEHUS B BbIclIeM okcuze. Kaxnas u3 BocbMU
IPYMII COCTOUT U3 IJIaBHOM MOATPYMIIHI (a) U M0O0YHOM moarpymnisl (0).

[Tepuonuueckas tabnumna .M. MenneneeBa COIEpPKHUT KOJOCCAIBHOE YHCIO OTBETOB Ha CaMble
pasHble Bompochl. [Ipy yMenoM ee MCIOJIb30BaHMU BBl CMOXKETE IIpeaIoyiaraTb CTPOCHHE M CBOMCTBA
BELIECTB, YCIEIIHO MUCATh XUMUUECKHUE PEAKIUH U PellaTh 3aJauu.

Paaunyc atoma.

Pangnycom aroma Ha3pIBarOT pacCTOSTHUE MEXKJIY aTOMHBIM SIAPOM M CaMOM JaIbHEN SJIEKTPOHHOMU
opOuTanplo. JTO HE 4YeTKas, a YCJIOBHas IpaHUIla, KOTOpas TFOBOPUT O Haubojee BEpOSTHOM MeCTe
HaXO0X/IEHUS JIEKTPOHA.

B nepuone paguyc atoma yMEHbIIAETCA € yBEIMUEHUEM MOPSAKOBOIO HOMEpa 1eMeHToB ('—" cieBa
Hampaso). ITO CBA3aHO C TEM, YTO C YBEJIIMYEHHEM HOMEPA IPYIIIbl YBEIUYUBAETCS YHCIIO AIEKTPOHOB Ha
BHEIIHEM YpOBHE. 3allOMHMTE, YTO JJIs 3JIEMEHTOB IVIABHBIX MOATIPYNI HOMEp TPYNIbl PaBEH YHCIY
3JIEKTPOHOB Ha BHEIIHEM YPOBHE.

C yBenuYeHHEM YHUCIia AJIEKTPOHOB OHM CTAaHOBATCS OoJiee CKYYEHHBIMH, TaK Kak MPUTATHBAIOTCS
JPYT K IpYTy CUJIbHEE: 3TO U €CTh MPUYMHA MAJIEHBKOTO pajJiiyca aToma.

YeM MeHbILE JIEKTPOHOB, TeM OOJbIle y HUX CBOOOJBI M OOJIbIIE paauyC aToma, MO3TOMY paauyc
YBEJIMYMBAETCS B Ilepuojie "«—" crpasa HAJIEBO.

B rpynne paguyc aroma yBeIMUMBAETCS C YBEIMYEHUEM 3aps]a aTOMHBIX SAep - CBEpxy BHU3 "|".
Uem 6osbllie nepro, TeM OOJIbIIe AIEKTPOHHBIX OpOuTaiel BOKPYT aTOMa, COOTBETCTBEHHO, U OOJIbIIIe
ero paguyc. C yMEHbIIEHHEM 3apsijia aTomMa B IpyNIe paguyc aTomMa yMeHbIIaeTcs - CHU3Yy BBepx "1".
OTO CBA3aHO C YMEHBIIEHHWEM KOJMYECTBa 3JEKTPOHHBIX opOuTaneil Bokpyr aroma. [lns mpumepa
BO3bMEM aTOMBI OOpa 1 aJIFOMUHUS, SJIEMEHTOB, PACIIONIOKEHHBIX B OJIHOM TpyTIIIe.
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Paduyc amoma B nepuoode

(ymerowaemces creBa HanpaBo —)

Li, « —o06aB2— o, F.

nepuode
Haxodumcs 8 la P Haxodumces 8 Vila
2pynne — 0OuH zpynne — cemb
SAEKMPOH HA sAexkmporo8 Ha
Brewurem ypoBre BHewHeM ypoBre

Paduyc amoma doAbuie, Paduyc :’W\OMﬂ Mezbwe,
0DUK SAEKIMPOK aAekmpoHbl npumdzubBaromes

uyBemByem ceda Becoma cBododro opyz K Ipyey

Paduyc amoma 8 zpynne

C603pacw\aem cBepxy BHU3 ¢>

B, « —o06aBlll — 5 Al

Haxodumcs 6 2 Zpynne Haxodumcsa 8 3
nepuode — ecmb 2. nepuode — ecmb 3
SAEKMPOHHbIE SAEKMPOHHbIE
opdumanu opdumanu

e
5 N
4 N
)

Paduyc amoma mMareHbKU,

ecvab MOABKO Z-ad U 2ad opJuW\aAu Paduyc amoma doAbuie,

ecme 3 -9 opdumane

Crpoenne aToma.

ATOM — 3TO MeIbYalIas XUMAYECKN HEAEIMMAas 4acTULa BEIIECTBA.
ATOMBI MOTYT COEOUHATHCS JAPYr C JPYroM C TIOMOIIBIO XHMHUYECKHUX CBSI3€H B pa3iIMuHOU
M0CJIeI0BAaTEIbHOCTH, 00pa3ys 0oJiee CI0XKHbIE YaCTUIBI — MOJIEKYJIbI.
MouJjiekyjia — 3T0 Menbyalllliie YacTULbI, KOTOPbIE COCTOST U3 aTOMOB. OHHU SIBJISIFOTCS XMMHYECKH
JEIMMBIMH.
ATOM cocTOMT M3 0O0jee MENKUX, WIH 3JIeMEeHTAPHBIX YacCTUIl — IPOTOHOB (p), HEUTPOHOB (n) U
3JIEKTPOHOB (&).
B nientpe aroma pacronaraercs sSiApo, KOTOPOE COCTOUT U3 MMPOTOHOB M HEUTPOHOB (MX 00Illee Ha3BaHUE
HYKJIOHBI), @ BOKPYI fJpa BpamarTcs >3JeKTpoHbl. OmnucbiBaeéMas MOJIENb aTOMa Ha3bIBaeTCs
"mnanerapHoi" M Obuta nmpeanokeHa B 1913 rony Benukumu ¢uszukamu: Hunbcom bopom m DpHectom
Pesepdopmom.

JJIEKTPOHHASA KOHQUrypanusi aTomMa.

ONEKTPOHBI aTOMa HAXOIATCS B HEMPEPBIBHOM JIBM)KEHUU BOKPYT siipa. DHEPIHsl 2JIEKTPOHOB
OTJIMYAETCS APYT OT JPyra, B COOTBETCTBUU C 3TUM DJIEKTPOHBI 3aHUMAIOT Pa3InYHbIE SHEPIe€TUUECKUE
YPOBHH.

DHepreTuyeckue YpoBHHU MOIPA3/EIIAIOTCS Ha HECKOJIBKO MOTypOBHEH:

1. Ilepsbiit ypoBeHb: COCTOUT W3 S-MOAYPOBHS: OAHOM "1s" siueliky, B KOTOPOW MoMemarTes 2
AJIEKTPOHA (3aIOJTHEHHBIN JIeKTpOoHaMHU - 152)

2. Bropoii ypoBeHs: CocTOUT U3 S-MOAYPOBHS: 0HOM "s" stueiiku (2s2) u p-noaypoBHs: Tpex "p"
sueek (2p6), Ha KOTOPBIX MoMeniaeTcsi 6 AEKTPOHOB

3. Tpetwnii ypoBeHb: COCTOUT U3 S-TIOypOBHS: 0/1HOM "s" stueliku (3s2), p-oxypoBHS: Tpex "p"
sueek (3p6) u d-noxyposus: nsatu "d" sueex (3d10), B koTopsix momeniaercs 10 31eKTpOHOB.

4. Yetseptblil ypoBeHb: COCTOUT U3 S-TIOAYPOBHS: OAHOM "s" siueiiku (4s2), p-oAYpOBHS: TpEX
"p" staeek (4p6), d-mogyposHs: maTH "d" sueek (4d10) u f-moxypoBHs: cemu "' sueek (4f14),
Ha KOTOPBIX oMeniaercs 14 351eKTpoHoB.

IIpaBuiia 3an0JTHEHUS IJIEKTPOHHBIX OPOUTAJIel U MPUMepPbI
CymecTByeT psJ MpaBWi, KOTOPHIE NPHUMEHSIOT IMPHU COCTABICHUM 3JIEKTPOHHBIX KOH(UTrypanuin
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aTOMOB:
o Crnepsa cienyer 3al0JHUTh OPOUTATIM C HAUMEHBIIEH SHEPruel, U TOJIBKO I0CIE NEPEXOIUTh K
SHEpPreTHYecKu 0oJiee BBICOKUM
Ha opOuranu (B ogHol "dueiike") He MOXKET pacrnosiararbest 0oJiee IByX 3JIEKTPOHOB
OpOuTanu 3amoyHAIOTCA AJIEKTPOHAMU TaK: CHayalla B KOKIYIO SA4YEHKy MOMEIAI0T MO OJHOMY
3JIEKTPOHY, MOCJE Yero OpOUTaU JOMOIHIIOTCS €IIe OJHUM 3JIEKTPOHOM C MPOTHUBOIOJIOKHBIM
HarpaBJIeHHEM
o [Tlopsinok 3amonnenus opoutaneit: s — 2s — 2p — 3s —» 3p > 4s - 3d - 4p — 5s > 4d — 5p
— 65
JloJDKHO OBITh, BBl OOpaTHJIM BHUMAaHHE HAa HEKOTOPOE HECOOTBETCTBUE: MOCiE 3p IMOIypOBHA
clenyer nepexoj K 4s, XOTs JOTMYHO ObUIO Obl 3aMONHUTH A0 KOHLA 4s moaypoBeHb. OaHako
IIpUpOJa paclopsaauiIach MHaye. 3allOMHMUTE, YTO, TOJBKO 3alOJHUB 4S IOAYPOBEHb JABYMS
ANEKTPOHAMH, MOKHO MEepeXoauTh K 3d moaypoBHIO.
AJITOPUTM COCTABJICHHMS CXeMbI CTPOECHHS aTOMAa
1. 3anucath CUMBOJ 371€eMeHTa — HanpuMep Na
2. 3anucath 3HaUEHUE 3apsia sapa aToMa HaTpus (3apsij aapa co 3HaKoM +
paBeH MOopSAKOBOMY HOMepY anemenTa) — Na +11
3. Jlanee 3amucaTb KOJMYECTBO OJJIEKTPOHHBIX CIOEB B aToMe (YUCIIO
ANEKTPOHHBIX CIOEB PABHO HOMEPY MEPUO0Ia, B KOTOPOM HAXOJUTCS SJIEMEHT — HATPUH —
B TpeTbeM nepuoze [ICXDI) Na+11)))
4. KonndecTBOo 3J€KTPOHOB HAUMHATH 3alUCHIBATH C TIOCIEAHETO AIEKTPOHHOTO YpoBHS (cios). Y
aTOMOB 3JIEMEHTOB TIJIaBHBIX IOATPYII Ha IOCJIEIHEM 3JEKTPOHHOM CJO€ YHUCIO 3JIEKTPOHOB
paBHO HOMeEpYy TIpynmbl. Y aTroMoB
3JIEMEHTOB MOOOYHBIX MOATPYII Ha MOCIEAHEM IEKTPOHHOM CJI0€ BCera 2 31eKTpoHa.
Hatpuii B [ICX3 naxonutses B I rpynie, rimaBHON MOArpyIIE, 3HAUYNUT y HETO Ha
IIOCJIETHEM DJIEKTPOHHOM CJIO€ 1 AJIEKTPOH. Na+11)))
1
5. Ha nepBoM 2JIeKTpOHHOM cJI0€ BCer/ia 2 3JeKTpoHa (KpoMe aToMa BOJ0poaa)
Na+11) ) ) 2 1
6. KonnuecTBO 53JI€KTPOHOB Ha OCTaBUIEMCSI AJIEKTPOHHOM CJIO€ CUMUTATh 110
pasHuIle 3apsi/ia aTOMa U YKclia 3aMUCaHHbIX 3JeKTPoHOB (113=8).
Na+11) ) ) 281
7. [lanee 3anucath 3JMEKTPOHHYIO (OpMYITy (MCIOIB3Ysl MOICKA3KY)
15%2s*2p®3s'8. PaccunraTh KOIMUECTBO HIEKTPOHOB, IPOTOHOB M HEHTPOHOB B aTOME.
st atoma Hatpusi: P=11, e=11, N=23-11=12.
MerajiinyecKkue ¥ HeMeTAJUIHNYecKHe CBOCTBA

B nepuone ¢ yBennueHueM 3apsja aToMa MeTauIndecKue CBOICTBA 0CiIabeBaloT, HEMETAJUINYECKUE -
ycunmBaroTcs (cneBa HampaBo "—'"). B rpynme ¢ yBenmnueHueM 3apsia aToMa METAIMYECKHEe CBOMCTBA
YCHIIMBAIOTCA, a HEMETaJUIMUECKue - ociadeBatoT (cBepxy BHu3 "|").

CpaBHUM MeTaliMyeckue M Hemetaunueckue cBoiictBa Rb, Na, Al, S. Harpuii, amoMunuii u cepa
HaXOJATCS B OJTHOM Iepuojie. Meramnueckue cBoicTBa Bo3pactaoT S — Al — Na. Harpuii u pyounuit
HaXOJATCs B OJHOU IpyMIe, MeTAIJIMYEeCKHe CBOMCTBA Bo3pacTatoT Na — Rb.

Takum oOpa3oMm, camble CHIIbHBIE METAJNIMYECKHE CBOICTBAa MpOSBISAET PyOMIUil, HO C ApYyroi
CTOPOHBI - y HEro caMble clladble HeMeTa/utmdeckue cBoiicTBa. Cepa oOnagaeT caMbIMU CIIa0ObIMU
METAJINYECKMMU CBONCTBAMU, HO, €CIIM TIOCMOTPETH IO-APYrOMY, CEpa - CaMblii CHIIBHBIN HEMETAJLIL.

Pacnipenenenne MeTayuioB M HEMETAJUIOB B MEPUOIUYECKONM TaOJHIle Takxke SBISETCS HarJsIHBIM
oToOpa)KeHHeM 3TOro mpasuia. Eciam npoBecTr yCIOBHYIO JIMHUIO, MPOXOASIIYI0 OT 6opa 10 acTara, To
CIpaBa OKaXXyTCsl HEMETAJUIbI, a CJIeBa - METaJLIBI.
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3aKOHOMEpPHOCTU M3MEeHeHUA CBOMCTB NPOCTbIX BELLecTs
M coegUHEHWA

CeoiicTBa B nepuoge B rpynne

MeTannmnyeckme CBOACTBA

ocnabeearoT yCcMnneakTCa
NPOCTbIX BELLECTB

OCHOBHbIe CBOICTBa

ocnabegatoT YCUMANBaKTCA
BbICLUMX OKCMA0B U TMApOKCKMO0B

HemeTannuyeckune cBOWCTBA

YCMNMBAKTCA ocnabegarT
NPOCTbIX BELWECTB

KncnoTHele cBOWCTBa

YCUNMBaKOTCA ocnabesaroT
EBbICLUMX OKCMA0B U TMAPOKCKMO0B

Boicuiue okcuabl M J1eTy4ne BOJIOPOAHbIE COeIHHEHHUS.

B nepuoanueckoit tabnune .M. Menneneea Huke 7 mepuojia HaXOIUTCS CTPOKA, B KOTOPOM AJis
Ka)KJIOM TPYIIbl YKa3aHbl COOTBETCTBYIOIINE BBICIINE OKCHUJIBI, HUXKE CTPOKA C JICTYYUMHU BOJOPOIHBIMU
COEIMHEHUSIMU.

st 2IeMEHTOB TJIaBHBIX MOArpyIn HauuHasg ¢ [V rpynmnsl (B OONBIIMHCTBE Ciydyae) MaKCUMallbHas
crenienb okucienus (CO) ompenensiercss mo Homepy rpynmbl. K mpumepy, mist cepsl (B VI rpymme)
MakcumaibHas CO = +6, koTopyto oHa nposiBisieT B coequHeHusx: HaSO4, SOs.

B rtabnuue BugHo, uto mns VIa rpynmsl ¢opmyna Beicmiero okcuaa ROz, a, k mpumepy, mis Illa
rpymisl - RoO3. Hanumewm Beicime okcuasl 11 BemiecTB U3 Via : SO3, SeOs, TeOs u Illa rpynmst: B2Os,
AlO3, Gay0s.

dopma npeacraBIeHus pe3yabrara:
BoinonnenHas pabota mpencTaBisieTcsl MPEnojaBaTeao B TETPaau JJs BBINOIHEHHS] MPAKTHUUECKUX U
KOHTPOJIbHBIX Pa0OT MO AUCHUIIIUHE «XUMUS»
BrinonHeHHble ynpakxHEHU

Kpurtepuu oneHku:

«5» (OTIMYHO): BBICTABISETCSA CTYJEHTY, €CIIM pacdyeTHas W rpaduyeckas yacTHU BBIIOJIHEHBI B
MOJTHOM 00BeMe, perieHne O(GOPMIIEHO C COOJIIOJICHHEM YCTaHOBIICHHBIX INPABHII; CTYIEHT CBOOOIHO
BJIaJIe€T TEOPETUYECKUM MaTepHaioM, 0€30IIMO0YHO MPUMEHSIET €ro MPH PEeLIeHUH 3aay.

«4» (XOpoIIO): BBICTABISIETCS CTYACHTY, €CJIM TPU BBIMOJHEHUW 3aJaHUsl JIOMYIICHBI
HEe3HAUUTENIbHbIE OLIMOKM, pelieHrne o(GopMIEHO ¢ COONIOJEHHEM YCTAHOBJIEHHBIX IPABMI; CTYJIEHT
CBOOOJTHO BJIaJIEET TEOPETUIECKUM MaTepPHaioM, 0€30IMO0YHO IPUMEHSIET €To MPH PEIICHUHN 3a/1ay;

«3»  (yIOBIETBOPHUTEIBbHO): BBICTABISETCA CTYACHTY, €CIHM 33aJaHHE BBIOJHEHO C «TPYyObIMH»
omnOKamu, perienre opopmiieHo 0e3 coOI0IeHHs YCTaHOBIEHHBIX MPaBUI ;

«2» (HEYIOBIIETBOPHUTEIHHO): BBICTABIISIETCS CTYACHTY, €CIIM paboTa He BBITIOJTHEHA.
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Tema 2.4Knaccupuxanusi HEOPraHMYeCKUX coeTMHEeHNH

IIpakTuyeckoe 3ansaTue Ne7
Pemenue npakTu4ecKkuX 3aJaHUH M0 KJIacCH(PUKANNH, HOMEHKJIAType U XUMU4eckuM Gopmysiam
HEOpPraHU4YeCKUX BelleCTB Pa3JIMYHBIX KJIaccoB (YrapHblii ra3, yrileKucJblii ra3, aMMHuaKx, rameHasi
HU3BECTh, HeralieHasi 3BeCTh, MMThEeBasi CO/Ia U IPYIUX): HA3BIBATH U COCTABJIATH (POPMY.JIbI
XHMHYECKHX BellleCTB, ONpeae/siTh MPUHALJIEKHOCTH K Kjaccy.

Heﬂb: HAayUYUTbCA Ha3bIBaThb BCHICCTBA PA3JIMYHBIX KJIACCOB BCHIECCTB IIO0 CHCTEMaTHUEeCKOM
HOMCHKIJIATYp€C, U COCTABJIATH (bOI)MYHBI XUMHUYCCKUX BCHICCTB, ONPCACTIATh NPUHAAJIICIKHOCTD K KJIACCy

BoinosiHeHue padoTsl cnocodcTBYeT (DOPMHUPOBAHUIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06

MarepunanbHoe obecnieyeHue:

VYuebHas ayaAuTOpUs Ul POBEJCHUS JIEKLIMOHHBIX, JJAOOPATOPHBIX U MPAKTUYECKUX 3aHATUH; s
IPYNIOBBIX M WMHAUBUIYAJIbHBIX KOHCYJbTAllMM; ISl TEKYIIEro KOHTPOJS M IPOMEXKYTOUYHOU
arTecTauuu: pabodee MeCTO Ipernojasarens, paboune Mecta oOywarommuxcs, aocka. Kommbrorep:
AMDAtlon (tm)II x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ monutopl9”,
npoektop EPSONEH-TW650, skpan Hactennsiit LumienEcoPicture - 1 mt.;

Muxkpockon "Mukpomen-C-13"—1 mr.Y4yeOHO-MeTOAMYECKAs JTOKYMEHTALMsS, JUJAKTUYECKUE
cpeactBa. Pabouee MecTo mpenogaBarelis: MEPCOHAIBHBIM KOMIBIOTEpP, paboune mMecta 0Oydaroluxcs,
JocKa y4ueOHasi, yacOHast MeOelTb.

3aganus:
1. Omnpenenute cTeNeHb OKHCICHHMS DJEMEHTOB Cephbl, a30Ta, MapraHia B
COCMHEHUSX:
SO2; H2S; H2SO3; NaxSO4
N»; NH3; NO2; HNO3
MnO; MnOz; KMnOg4; KoMnOg4
2. CocraBpTe (OpMyNnBl OKCHJIOB, THAPUAOB M THAPOKCHIOB Qocdopa, ecau
U3BECTHO, YTO CTETIEHb OKUCIIEHHUS €r0 MOXKET OBbITh —3, +3, +5.
3. CocraBbTe XUMHUYECKUE POPMYJIBI OKCHUIIOB:

a) OKCH/JI KaJlus; B) okcua meau (1);

0) OKCH]T KaJIbIIHS; r) okcua ceuHIa (IV).

4. CocraBbTe XUMUYECKUE (POPMYIIBI OCHOBAHHH.

a) ruapokcua meau (1I); 0) TUJIPOKCH]T ATFOMHUHHUSL.

5. CocraBbTe XUMHYECKHE (POPMYJIIbI KUCIIOT:

a) CEpHHUCTAs KUCJIOTa; T) XpOMOBast KUCJIOTA;

0) cepHast KHCJIOTa; 1) XJIOPOBOAOPOAHASL KUCIIOTA.

B) a30THAsI KUCIIOTA;

6. CocraBbTe XUMHUECKUE (POPMYJIIBI COTEH.

a) cynb(dar KanpLus; ) rTuApoKapOOHAT HATPHS;

0) cynbdut Kanus; 1) KapOoHAT HATpuS;

B) HUTpAT AIIOMUHUS; €) XJIOPHUJI ITMHKA.

7. HazoBuTe BemiecTna:

a) HNO,; 6) HNOs; B) FeCL3; 1) FeCL2; n) Fe(OH)3; e) NaxS; k) NaxSOs; 3) NaxSOs; 1)
NaHSOs; k) SOs.

8. CocTaBbTe YpaBHEHUSI PEAKIIHIA.
BaO+H>0—;
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SO3+H20—;
NaO+CO2—;
Fe;O3+HCl—;
Zn(OH)>+H2S04—;
Zn(OH)>+NaOH—;
Ba(NO3)2+NaxSOs—;
FeCls+KOH—
9. Omnpeaenurte TAM XUMUYECKON CBS3U B MOJICKYJIax BEIICCTB:
H>0; SO3; O2; N2; MgCly;
10. CpaBHHTE CBOWCTBA OKCUIOB M TUIPOKCHAOB B psny: Na, Mg, Al, Si, P, S, Cl.

ITopsinox BbINOJIHEHUS PadOTHI:
1. [ToBTOpUTH TEOPETUUYECKUI MaTEpUaIl 10 TEME IPAKTUUECKOIO 3aHATHUS.
2. BbIIIOJIHUTS 3a7aHMsI 110 TEME.

3. OdbopMHuTB OTHUET.

dopma npeacraBeHus pe3yabrara:

Brinonnennas paborta npeacTaBisieTCs MPernogaBaTelio B TETPAIn AJis BBITIOIHEHHS IPAKTUYECKUX U
KOHTPOJIBHBIX PAa0OT MO AUCIHUILTUHE « XUMUSD)

BrinosiHeHHBIE yIpa)KHEHUS

Kpurepun onenku:

«5» (OTIMYHO): BBICTABISETCSA CTYIEHTY, €CIIM pacdeTHas W rpaduveckas 4acTH BBITIOJHEHBI B
MOJIHOM 00BeMe, pelieHue OPOPMIIEHO C COOIOJIEHHEM YCTAaHOBJIEHHBIX MPABHI; CTYAEHT CBOOOHO
BJIQJICET TEOPETUIECKIM MaTepHAIOM, 0€30IIMO0YHO TPUMEHSIET €T0 MPH PEIICHUH 3aad.

«4» (XOpoIlo): BBICTABIAETCS CTYACHTY, €CIM TPU BBIIOJHEHUH 3aJaHUS  JOMYIICHbI
HE3HAYUTCIIBHBIC OIHI/I6KI/I, peIICHUC O(i)OpMJ'IeHO C CO6J'IIO)1€HI/ICM YCTAHOBJICHHBIX ITPaBHJI; CTYACHT
CBOOO/IHO BJIaJICET TEOPETUUYECKUM MATepUAIOM, 0€30ITMO0YHO TPUMEHSET ero MPHU PELICHUH 3a/1a4;

«3» (yHOBIIETBOPUTEIHHO): BBICTABISACTCS CTYICHTY, €CIM 3aJaHhE€ BBITIOJHEHO C «TPYOBIMI
ommOKamu, perienne oGpopmiieHo 6e3 coOI0IeHNs YCTaHOBIEHHBIX MPaBUI ;

«2» (HEyIOBJIETBOPUTEIHHO): BBICTABIIAECTCS CTYJEHTY, €CITM paboTa HE BBIMOJIHEHA.
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Tema 2.4 Knaccupuxkanusi HeOpraHuyeCKuX coeJMHEeHU i

IIpakTHyeckoe 3ansiTHe Ne 8
CocrapiieHHe ypaBHeHU peakuuii Ha TUIPOJIN3 COJIeil.

I_[e.m,: HAayUYUThCA NPOTHO3UPOBATH U OIIBITHBIM HYTéM ONpPCACIIATH ITPU IMMOMOIIU HHAUKATOPOB
XapakTep Cp€abl BOAHBIX paCTBOPOB coJiei Pa3JIUIHOro CoCTaBa

Boinosinenue padorsl cnocod6cTByeT GOPMHUPOBAHNIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06

MarepuanbHoe obecrieyeHue:

VYueOHas ayAuTOpUS Ui IPOBEICHUS JICKIIMOHHBIX, JIJAOOPATOPHBIX M MPAKTUYECKUX 3aHATHH; IS
TPYNNOBBIX M WMHAWBUIYAJbHBIX KOHCYJBTAIMi; AN TEKYIIEro KOHTPOJS M MPOMEXKYTOYHOM
arTecTanuu: pabodee MeECTO TMpemoaaBarens, paboune Mecta oOydarommxcs, aocka. Kommbrorep:
AMDAtlon (tm)II x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ monutopl9”,
npoektop EPSONEH-TW650, sxpan HactenHsiit LumienEcoPicture - 1 mrt.;

Muxkpockon "Mukpomen-C-13"—1 mr.YueOHO-MeTOIMYECKasT TOKYMEHTalus, TUAAKTHYECKHE
cpeactBa. Pabovee MecTo mpemnomaBatels: MePCOHANBHBIA KOMIBIOTEpP, paboune mMecta 00ydaronmxcs,
nocka yueOHasi, yueOHas MeOelb.

3aganmue:

1. pemmTh IKCIIepUMEHTAIbHBIC 3a7a491 Ha THAPOIIU3 COJICH;

2. CocTaBUTh ypaBHEHUS PEAKLIUNA HEOPTaHUYECKHUX BEILECTB;

3. CocTaBUTh r€éHETUYECKHE LIETTOYKH MTPEBPALLIEHUII HEOPraHUUYECKUX BEIIECTB.

IMopsiiok BbINOJIHEHUS PAdOTHI:

1. O3HaKOMbTECH c KpaTKUMH TEOPETUYECKUMHU CBEJICHUSIMU
(https://znanium.com/catalog/document?id=370125. C. 5);

2. Pemienue 3a/1a4 Mo XMMUYECKUM (hopMyJiam;

3. Pemenue 3a/1a4 1o XUMHUYECKUM YpPaBHEHUSIM.

3anaga Nel.

Brinanbr cyxue conmu: NaHCO3 wu Na2CO3. HazoBute coiu. YKaXKUTE€ MECTO KaXJAOW COJM B
cucteMe KiaccuUKaIMu coyieil (CpemHss, Kucias, OCHOBHAs, IBOWHAs, KOMIUIEKCHas). MOXHO Iu
CUMTATh MEPBYIO COJb MPOIYKTOM IMEPBOM CTyneHu ruaponusa sropoit conu? Ilouemy? M3BecTHO, UTO
THUAPOIHN3 JTI000H COJIM MPU OJAHUX M TE€X XK€ YCJIOBHIX MO BTOPOM M TPEThEH CTYMEHSIM UAET TpyIHEE,
yeMm 1o nepBoi. Ha mpumepe BbIIaHHBIX COJIEW AOKAXXHUTE, YTO JTAHHOE IOJOKEHUE SIBISETCS BEPHBIM.
CocraBpTe TUTAaH JKCIIEPUMEHTAa M OCYIICCTBUTE ero. HamummTe ypaBHEHHS THUAPOIN3a KaXKIOW H3
BBIJIJAHHBIX COJIEH 1O OJTHOM CTYNEHHU B MOJIEKYJIIPHOM U HOHHOM BH/JIaX.

3amauga Ne2.

Boinaner pactBopsl NaOH u Na2CO3 06e3 nagnuceidl. MOXHO JM NHpH HNOMOIIM HHAMKATOpa
pacnio3Hats BemiecTBa? Ilouemy? I[loaTBepawTe CBOM OTBET OMBITHBIM MyTéM. Omnpenenutre KapOOHAT
HaTpHs IPU MOMOIIY KaYECTBEHHOM PEeaKMyd Ha COOTBETCTBYIOIINI aHUOH 3TOM COJIH.

Hanummre ypaBHeHUs Bcex peakuuil B MOJIEKYJISIPHOM U HOHHOM BHJIAX.

3agauga Ne3.

Beimansr pactBopbl AICI3 u HCl 6e3 magnuceit. MoXHO 71 TIpU TOMOIIA WHANKATOPA PACIIO3HATh
BemiectBa? I[louemy? IloarBepaure CBOMl OTBET OMNBITHBIM MyTéM. Omnpenenure KHUCIOTYy Io €€
CIOCOOHOCTH pearrupoBaTh C METAaJUIAMU, CTOSIIIMMU B psAAy akTuBHOcTH a0 H. Jlokaxwurte, yto 00a
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BemectBa (AICI3 u HCl ) garoT ogHYy ¥ Ty e KauyeCTBEHHYIO PEaKIIMI0 Ha COOTBETCTBYIOIIUMA aHHOH.
Hanummure ypaBHeHHsI BCEX peakUUid B MOJCKYJSPHOM M MOHHOM BHUaX. 3alMcaTh YPaBHEHHS BCEX
CTYIIEHEH TUIPOJIN3a COIU B MOJIEKYJISIPHOM M HMOHHOM BHJIaX.

3anaya Ne4

Onpenenuts Npu NOMOIIM MHIUKATOPOB XapaKTep BOJIHBIX PAaCTBOPOB BEIIECTB, IPUMEHIEMbBIX B
OBITY:

* creapata HaTpusi C17H35COONa (X03iCTBEHHOE MBLJIO),

* curkata Hatpust Na2SiO3 (KOMIIOHEHT CHIIMKATHOTO KJies),

* kapOoHaTa Kanus (KOMIIOHEHT APEBECHOM 30JIbI),

* NH4NO3 (a3zoTHOC ymobpeHue).

CocTaBUTh ypaBHEHHs peakliii HEOPraHUYECKUX BELIECTB:

1. SOz + H2O = HoSO4

2. C1207 + H20 = 2HCIO4

3. SO2+ 2NaOH = Na>SOs3 + H,O

4. P,Os+ 6KOH = 2K3PO4 + 3H,O

5. 2HNO3 + CuO = Cu(NOs)2 + H2O

6. 3H2SO4 + Fe03 = Fex(S04)3 + 3H20

CocTaBbTe reHETHYCCKHE IIETTOYKH ITPEBPAIICHUI BEIIECTB:

S — SO2— H2S03— K2SOs3

Li — Li;0 — LiOH— Li2SO4

(I)opMa NnmpeacraBjJacHusd pe3yJjabTara:
BrinonnenHbIe 3a1aHuUS.

Kpurtepun onenku:

«5» (OTIMYHO): BBICTABISETCSA CTYIEHTY, €CIIM pacdeTHas W rpaduveckas 4acTH BBITIOJHEHBI B
MOJIHOM 00BeMe, pelieHue OPOPMIIEHO C COOIOJIEHHEM YCTAaHOBIEHHBIX MPABHI; CTYAEHT CBOOOHO
BJIQJICET TEOPETUIECKUM MaTepHaIOM, 0€30IIMO0YHO TIPUMEHSIET €T0 MPH PEIICHUH 3aad.

«4» (XOpoIlo): BBHICTABIAETCS CTYACHTY, €CIM TpPU BBIIOJHEHUH 3aJaHUS JOMYIICHbI
HE3HAYUTCIIBHBIC OIHI/I6KI/I, peIICHUC O(i)OpMJ'IeHO C CO6J'IIO)1€HI/ICM YCTAHOBJICHHBIX ITPAaBHJI; CTYACHT
CBOOO/IHO BJIaJICET TEOPETUUYECKUM MAaTepUAIOM, 0€30ITMO0YHO IPUMEHSIET ero MPHU PELICHUH 3a/1a4;

«3» (yHOBIIETBOPUTEIHHO): BBICTABIACTCA CTYICHTY, €CIM 3aJaHUE€ BBHITIOJHEHO C «TPYOBIMI
ommOKamu, perienne oGpopmiieHo 6e3 coOI0eHNs YCTaHOBIEHHBIX MPaBUI ;

«2» (HEYyIOBJIETBOPUTEIHHO): BBICTABIIAECTCS CTYJEHTY, €CITM paboTa HE BBIMOJIHEHA.
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Tema 2.5 Xumnueckne peakuun. CKOpoOCTh XMMUYECKOI peakuun. XuMHU4ecKoe paBHOBecCHE

IpakTnyeckoe 3ansiTue Ne9. KosinuecTBeHHbIe OTHOIIEHUSI B XUMUK. OCHOBHbIE KOJIMYECTBEHHbIE
3aKOHbI B XMMHH M PacyeThl 10 YPABHEHUAM XUMHYECKUX PeaKIui

Ileb: Hay4YUTHCS BBIIOIHATE PACUETHI 110 YPABHEHUAM PEAKIIUM.

Brinosinenue padorsl cnocod6cTByeT GOPMHUPOBAHNIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

MarepuasibHoOe o0ecnieyeHue:

Y4eOHast ayAuTOpHsI AJIs1 IPOBEACHUS JICKIIMOHHBIX, J1a00paTOPHBIX W MPAKTHYCCKUX 3aHITHIA; IS
TPYNNOBBIX M HMHIWBUIYAIbHBIX KOHCYJbTAIM;, M TEKYIIEro KOHTPOJS U IPOMEXKYTOYHOM
arTecTanuu: pabodee MeECTO TIpemojaBarens, paboune Mecta oOydarommxcs, Aocka. KommbroTep:
AMDAtlon (tm)II x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ monutopl9”,
npoektop EPSONEH-TW650, sxpan Hactennsiit LumienEcoPicture - 1 mrt.;

Muxkpockon "Mukpomen-C-13"—1 mr.YueOHO-MeTOIMYEeCKasT TOKYMEHTalus, TUAAKTHYECKHE
cpeacrBa. Pabodee MecTo mpemomaBatels: MePCOHANBHBIA KOMIBIOTEpP, paboune mMecta 00ydaronimxcs,
JocKa yueOHasi, yacOHast MeOelTb.

3ananmue:

1. Ompenenute, cKoIbKO cynbdara 6apust nmomyuurcs npu Bzanmoseiicteun 20,8 rBaClacNazSOs,
ecIu:

a) MPaKTUYECKUI BBIXOJ] paBEH TEOPETHUECKOMY;

0) MpaKTHUYECKH BBIXOJ] coCTaBisgeT 99% 0T TeopeTHdecKkoro.

YpaBHECHHE PEaKIIuU BaCl,+Na>SOs—2NaCl+ BaSOs.

2. Cxkonpko Bogoposa (m, V) MOKHO MOJYYUTh IPU B3aUMOAECHCTBUM | KI JKEJIE3HBIX CTPYXKEK C
COJITHOM KHCJIOTOM, eclii HeMETaNInYeCKUuX puMece B CTpyxkke 2%, a MpaKTUUECKUN BBIXO]T
BOZOpoJa cocTaBisieT 99%.

YpaBHEHHE peakuu Fe+2HCl—FeCl,+Ha.

HOpﬂI{OK BbIIIOJTHCHHU A paﬁoTM:

1.03HaKOMbTECH C KPATKUMU TEOPETUUECKUMU CBEACHUSIMU 110 KOHCTIEKTY JIEKIHH

2 3anummTe B OTYET MO MPAKTUUYECKOi paboTe OCHOBHBIE (POPMYJIBI I PELIeHUs 3ajay.

3 O3HaKOMbTECh C OCHOBHBIMHM METO/IaMU PEILIEHUS 3a7ja4 Ha OCHOBHBIE IOHSTUSI U 3aKOHBI XUMUH.
4 TIpoaHanu3upyiTe MpUMEpbI pelIeHs] TUMIOBBIX 3aj1ay.

5 BeinonHuTe MHAUBUYaIbHBIE 3aJaHUSI B COOTBETCTBHH C BApPHAHTOM.

3anmaval

CKOJIbKO BOJIOPO/1a MOKHO MOJIYYUTh, ECIH C COJITHOM KUCIOTON popearupyeT 6,5 T IMHKa (OTBET
BBIPA3UTH B JI, T, MOJISIX IIPH H.Y.)

Hano: Pemenue:
mZn=6,5r 1) CocTaBuTh ypaBHEHHUE peakluu

30



mmp = ? Zn + 2HCl—-ZnCl; + H»

VH2 = 7 2) OnpenenuTs YUCIo MoJiel Zn
=9 6,5
V2 =1 v, =M 63 )
/qux 65 MOJIb

3) CocTaBUTH IPOIOPILHIO IO YPABHEHUIO PEAKIIUU U OTIPEICIUTD VH2
1 mosib Zn — 1 Mo Ho
0,1 moss Zn — x mons Hz
L0,
vip=x | MOJIb
4) BoIpa3zuM KOJIIMYECTBO BOJAOPOA B T U JI
mu2 = pH2-vie =2:0,1 =02 r
Vo= vpvim2 =22,4-0,1 =224 n
OrBer: mu2=0,21; Vm2=2,241; va2=0,1 moap
V. 3agauu Ha npuMmecH.
3amaua 2
Ckoubko HerameHou u3ectd CaO MOXKHO TOJIY4YHTh U3 1 T U3BecTHsKA, coaepkaiiero 90%

KapOoHaTa Kanpuus ?

Hano: Pemienue:
Myse = 1000 kr 1) CoctaBuM ypaBHEHHE TEPMUUYECKOTO Pa3JIOKEHHUsI KapOoHaTa
®caco3 = 90% KaJbIHUs.
= r) to
mcao = CaCOs— > Ca0 + CO;

2) Onpenenum Maccy kapOoHata Kajublus B | T U3BECTHSKA.
Meaco, -100%

D caco, = m
mvms t @ “aC 1 °
Mcaco, = s - 000-90 =900 kr
: 100% 100

3) CocTtaBuM NpPONOPIHIO MO YPABHEHUIO PEAKIUH.

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

ptcao=40 + 16 = 56 r/Moub

100r — 56T

900 kr — mcao

My = 901%‘05 6 _s14 o

Ortset: mcao = 514 kr

3anaya3

Ckonbko xjopua cepedpa MoxkHO noiay4uuTh 1o peakuuu AgNO; + KCl—->AgCl + KNO;3, ecnu B

pactBope ObuTo 16,9 T HUTpaTa cepedpa, a MPAKTHUYECKUI BBIXO] MPOIYKTOB cocTaBiseT 99%.

Hano: Pemenue:
Magno, = 16,9 T 1) Onpenenuim magci (T€OP.), UCIIONIB3YSI TPOTIOPLIHUIO.
MpakT. BEIX0a1=99% Hagno, = 107+14+48 = 169 r/mo1b
pagcr= 107+35,5 =142,5 r/monb
169r — 1425
16,9 r — magc1 (TEOP.)
MAgCl= M =1425T
169
m e =2 2) Onpenenum magcl (Ipakr.)
14,25 — 100%
mAgCl (nmpaxrt.) — 99%
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 14,25-99%
©100%
Omeem: IpaKTUYECKUI BBIXOJ XJlopHa cepedpa cocrasiser 14,1 r.
®opma npeacTaBiaeHus pe3yJbTaTa:

BrinosiHeHHBIE 3a/1aHUS.

M ., (npaxm.) =141T

Kpurtepuu ouneHku:

«5» (OTIMYHO): BBICTABISIETCSl CTYNEHTY, €CIIM pacdyeTHas W rpaduyeckas 4acTH BBIIOJHEHBI B
IOJJHOM 00BeMe, perieHHe O(QOPMIIEHO ¢ COOJIIOJICHUEM YCTAHOBJIEHHBIX IIPABUI; CTYJEHT CBOOOIHO
BJIaJICET TEOPETUUECKUM MaTepHaoM, 0e301i00YHO MPUMEHSIET ero P PELICHUH 3a1a4.

«4» (XOpoIlOo): BBICTABIAETCA CTYAEHTY, €CJIM T[pU BBIIOJHEHUM 3aJaHUSl JOIIYLIECHbI
HE3HAYUTENbHBIC OIIMOKH, peleHre O()OpMIICHO C COOJIOACHHEM YCTaHOBICHHBIX INPAaBHI;, CTYACHT
CBOOO/IHO BJIaJICET TEOPETUUECKUM MaTepHUaIoM, 0€30IH00YHO IPUMEHSIET €ro P PEIICHNH 3a1ay;

«3»  (YIOBIETBOPUTEIHHO): BBICTABISCTCS CTYACHTY, €CIH 3aaHUE BBIIOJIHEHO C «TPYOBIMIDY
omuOKaMu, permeHne opopmIiIeHO 6e3 COOIIOICHHS YCTaHOBICHHBIX MTPABUI ;

«2» (HEyIOBIETBOPUTEIHHO): BBICTABIIACTCS CTYACHTY, €Clii paboTa HE BBHIIIOIHEHA.

Tema 2.5Xumnueckue peakuuu. CKOpocTh XMMHYECKON peaknuu. XUuMHYeCKOe paBHOBeCHe

IMpakTnyeckoe 3ansitue Ne 10
Pacuyer ckopocTeil XUMHUYECKOI peakluM. YIPasKHEeHHs HA CMellleHHe XUMHYeCKOT 0
paBHOBecHS.

Heab:paccuuTaTh U3MEHEHUE CKOPOCTU XUMHUYECKOM PEAKLUHU, NPU YBEIMYECHUHM KOHIICHTPALMU
IIPOYKTOB peakuuu. PaccMOTpeTs BIUsSHHAE TEMIIEpATyphl U TABICHUE HA COCTOSIHUN PABHOBECHSI.

Boinosinenue padorsl cnocodocTByeT GOPMHUPOBAHUIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06

MarepunanbHoe obecnieyeHue:

VYyeOHast ayaAuTOpHsl AJi MPOBEACHUS JIEKIIMOHHBIX, J1a00paTOPHBIX U MPAKTUUECKUX 3aHITHN; A
IPYNIOBBIX W HWHAWBUAYAIbHBIX KOHCYJbTAllMi; Ui TEKYLIero KOHTPOJsS M IMPOMEXYTOUHOH
arrecTanMu: pabodee MeECTO Ipemnojasarensd, paboune Mecta oOyuwarommuxcs, aocka. Kommbrorep:
AMDAtlon (tm)II x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ mouutopl9”,
npoekrop EPSONEH-TW650, skpan Hactennbiit LumienEcoPicture - 1 mT.;

Muxkpockon "Mukpomen-C-13"-1 mr. YueGHO-MeTonMYecKas JOKYMEHTAIMs, JUIaKTHYECKHe
cpencta. Pabouee MecTo mpernoaaBaress: MepcoOHaIbHBIA KOMIIbIOTEp, paboune MecTta 00y4aroumxcs,
nocka yyeOHasi, yueOHas MeOeb.

3aganme:
3agauaNelKak n3MeHUTHCS CKOPOCTh peakiuu (cM.Tabmauiy 2.1), ecau KOHLEHTPAILUIO IEPBOTO
COEMHEHMS B YPaBHEHUSI XUMUYECKOW PEAKIIUHU YBEIUYUTS B... pa3
Tabmnmal.l — ucxoguble JaHHBIE IS 3a0a9H.

Bapuant YpaBHEHHE XUMUYECKOU PEAKLIUU Bo ckonbko pa3
YBEIUYWIACH
KOHLEHTpaLus
200 + Ozry = 2C0;(py 3
2NO@y + Oy = 2NOy(py 2
3 COzr) + Cry = 2C0¢ 3
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COyH,0 1y = COpry + Hy
Hywy + Joir) = 2H] ()
2Hy 1y + gy = 2H,0(K)
COy + 2Hpry = CH30H
2NOy + Clyy = 2NOCly,
250,y + Oy(y = 25051y
10 2NHy (= Ny + 3Ho

[Tonp3ysich Tabnumel 2.2 onpenenure, B KaKyto CTOPOHY CMEHUTHCS] pABHOBECHE B PABHOBECHOM
cucTeMe, ecliu

O 0 9 O »n b
W W NN W W N

1. VYBenu4uTh JaBICHUE B CUCTEME

2. IToBbIcHUTH TEMIIEPATYPY

3. Tab6muna 1.2 Ucxonusle nanuble i 3agadau No2
Bapuant PaBHOBecHada cucrema
1 NZ(F) + 3H2(r) = 2NH3(F),AH = —92K,H}K
2 NZ(F) + OZ(F) = ZNO(F) ;AH = +180KA)K
3 ZHZ(F) + 02(r) = 2H,0; AH= -492x]]x
4 1

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

2NOy = NyOyry; AH=+9,6K/0c

2CO(r)+04(ry = 2C04r); AH = —568k/lx
CO(r)+H,0(r) = COy(y + Hy; AH = —42,66/Ix
CHyy + 205y = COyy + 2H,0(%); AH = —890k/x
S(tB)+0;,(ry = SOy(r); AH = —297x/x

O 00 3 O W

Ilopsinok BbINOJHEHHS PadOTHI:
1. Ucnonb3ys tabnumy 1.1 u 1.2 BeIIOTHUTE yIpaKHEHUS

Xoa pa6oTsl
[TpounTarh TeopeTuyeckoe 000CHOBAaHUE.
3anucath AaTy BBINOJIHEHUs paboThl, HOMEpP, TEMY, BApUAHT pabOTHI.
BremonuuTs 3a1aun
CrenaTh 3aKIIIOUYCHHUS

=

®opma npeacTaBiaeHus pe3yJbTaTa:
BoinosHeHHbIE YIPAaXKHEHUS] ¥ IPOU3BEIEHHBIE PACUETHI.

Kpurtepun onenkmu:

«5» (OTIMYHO): BBICTABISETCS CTYIEHTY, €CIIM pacdeTHas W rpaduveckas 4acTH BBITIOJHEHBI B
MOJTHOM 00BeMe, perieHre O(hOpMIIEHO C COOJIIOJJICHHMEM YCTAHOBIIEHHBIX NPaBHII; CTYJIEHT CBOOOIHO
BJIAACCT TCOPCTUICCKUM MATCPHUAIOM, GCSOH_II/IGO‘-IHO MNPUMCHACT C€ro Mpu pCHICHUHA 3a4aY.

«4» (XOpoIlo): BBICTABIAETCS CTYAEHTY, €CIM TpPU BBIIOJHEHUH 3aJaHUS JOIYIICHbI
HE3HAYUTCIIbHBIC OIJ_II/I6KI/I, peUICHUC O(l)OpMJICHO C COGHIOIICHI/IGM YCTAHOBJICHHBIX IIPpaBUJI; CTYACHT
CBOOOJTHO BJIQJICET TEOPETHUCCKUM MaTEPHAIOM, O€30IIMO0YHO MPUMEHSIET €T0 MPU PEIICHUH 3a7a4;

«3» (YyIOBIETBOPHUTEIBHO): BBICTABISIETCS CTYACHTY, €CIHM 3aJaHHE BBIOJHEHO C «TPyObIMH»
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omuOKkamu, perieHrne opopmiieHo 6e3 COONIOCHUS YCTAaHOBJICHHBIX TIPABHIT |
«2» (HEYIOBIIETBOPUTEIHHO): BBICTABISETCS CTYACHTY, €CIIH padoTa HE BBHIOJIHEHA.

Tema 2.5Xumuueckne peakuun. CKOpocTh XUMHYECKOI peakiiui. XUMHUYecKOe paBHOBeCcHe

IIpakTnueckoe 3ansaTue Ne 11
CocraBienue ypasHenuii OBP meToaoMm 3j1eKkTpoHHOr0 6ananca. OnpeaesieHue oKucJIAnTe 1€ U
BOCCTAHOBHTEJICH.

]_[e.m,: YpaBHUBATE OKUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIC PCAKIKUHK; OINPCACIATh OKHCIIHMTCIb U
BOCCTAaHOBUTCIIb.

Brinosinenune padorsl cnnocodcTByeT GOPMHUPOBAHNIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

MarepunanbHoe obecrieyeHue:

VYuebHas ayaAuTOpUs Ul NPOBEJCHUS JIEKLIMOHHBIX, JJAOOPATOPHBIX U MPAKTUYECKUX 3aHATHUH; I
IPYNNOBBIX M HMHIUMBUIYAJbHBIX KOHCYJbTAlMM; M TEKYIIEro KOHTPOJS M IPOMEXKYTOUYHOU
arTecTauuu: pabodee MeCTO Ipernojasarens, paboune Mecta oOywarommuxcs, aocka. Kommbrorep:
AMDAtlon (tm)II x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ monutopl9”,
npoektop EPSONEH-TW650, skpan Hactennsiit LumienEcoPicture - 1 mt.;

Muxkpockon "Mukpomen-C-13"—1 mr.Y4yeOHO-MeTOAMYECKAs JTOKyMEHTALMS, AUJAKTUYECKUE
cpeactBa. Pabouee MecTo mpenogaBarelis: MEPCOHAIBHBIA KOMIBIOTEpP, paboune mMecta 00ydaroluxcs,
NocKa yueOHasi, yueOHas MeOerb.

3ananmue:
MeTOI[OM QJICKTPOHHOT'O 6aﬂcha pacCTaBbTC KOB(I)(bI/H_H/IeHTBI B YpaBHCHHAX OKHUCIIUTCIIbHO-
BOCCTAHOBUTCIBbHBIX peaKHHP'I:
C+H,=CH4
Hg(NO3), =Hg + NOz + O
K>oMnO4 + H,O = KMnO4 + MnO; + KOH
K>2S0O3 =KsS04 + KoS
Zn + KNO3z + KOH = K,ZnO;, + NH3 + H,O
AgO=Ag+ 0

IMopsiniok BbINOJIHEHUS PAdOTHI:
[Topsiok BeIMoIHEHHS pabOTHI:
1. O3HakoMbTECH c KpaTKUMU TEOPETHYECKUMU CBEJICHUSMHU (
https://znanium.com/catalog/document?id=370125. C. 76);
2. Pemienwne 3ama4 st CaMOCTOSATEILHOTO pa3zdopa

3aK0HV~II/ITB COCTaBJICHUC ypaBHeHHf/'I OKHCIINTCIIBHO-BOCCTAHOBHUTCIIBHBIX peaKHI/II)'I METOAOM
QJICKTPOHHOT'O 6aﬂcha:

1. Cl; + SO2 + Ho O — H2SO4 + ...

2. H,O2 + KMnO4 + H2SO4— Oz + ...

3. L + KoSnO2 + KOH — KuSnOs + ...

4. KI+ KMnO4 + HoSOs4— I + ...

5. H2S + HNO3(koun— H2SO4 + ...

6. FeSO4 + KMnO4 + KOH — Fe(OH)3 + ...
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7. KI + KMnO4 + HCl — KIO3 + ...
8. Cu + H2SO4 (xor)—> CuSO4 + ...
9. Sb + HNO3 (pass.)—> Sb20s + ...

10. KI + KMnO4 + H,0 — KIO3 + ...
11. Brz + HoS + H2O — HaSO4 + ...
12. FeSO4 + KMnOy4 + HoSO4— Fex(SO4)3 + ...
13. KI + K2Cr2O7 + HoSOs— I + ...
14. Ag + HNO3 (pass)—> AgNOs3 + ...
15. NO2 + H,0 — HNO3 +HNO

16. H2S + KCIO — S+ KCI + ...

17. FeClz + Cla— ...

18. Zn + KMnO4 + H2SOs— ...

19. NalOs + SOz + HoO — Nal + ...
20. HCI (xorm) + KC1IO3—> Cl + ...
27.Cl2 + KOH — KCIl + KCIO3 + ...
21. H2S + HNO2 —» S+ NO + ...

22. HoS + H2SOq4 (xonm.)—> S+...

23. HClxor) + MnO2—Cl, + ...

dopMma npeacTaBieHus pe3yJbTaTa:
BrImiosTHEeHHBIC YIIPAKHCHHS U TPOU3BEICHHBIC PACUCThI.

Kpurepun oneHku:

«5» (OTIMYHO): BBICTABISIETCS CTYJEHTY, €CIM pacueTHas W rpaduueckas 4acTH BBITIOJHEHBI B
MOJIHOM o0BeMe, pelieHue OPOPMIIEHO C COOIOJIEHHEM YCTAaHOBJIEHHBIX MPABHI; CTYAEHT CBOOOHO
BJIQJICET TCOPETHUSCKUM MaTEpHUATIOM, O€30IMNO0YHO MPUMEHSET €ro MPH PEIICHUH 3a/ad.

«4» (XOpoIlo): BBICTABIAETCS CTYACHTY, €CIM TPU BBIIOJHEHUH 3aJaHUS  JOMYIICHbI
HE3HAYUTENIbHBIC OMIMOKH, pelieHne OQOPMIICHO C COOJIFOJICHHEM YCTAHOBJICHHBIX IPAaBWII, CTYACHT
CBOOO/IHO BJIaJIEET TEOPETUUYECKUM MATepUAIOM, 0€30ITMO0YHO IPUMEHSIET ero MPHU PELICHUH 3a/1a4;

«3» (yHOBIIETBOPUTEIHHO): BBICTABISACTCS CTYICHTY, €CIM 3aJaHhE€ BBHITIOJHEHO C «TPYOBIMIY
omuOKamu, perienne opopmiieHo 6e3 coOI0eHNs YCTaHOBIEHHBIX MPaBUI ;

«2» (HEyIOBJIETBOPUTEIHHO): BBICTABIIAECTCS CTYJEHTY, €CITM paboTa He BBIMOJIHEHA.
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Tema 1.2 YriieBoaopoasl.

JlabopaTopHoe 3ansitue Nel. YriieBonopoabl 4 UX NPUPOIHbIE HCTOYHUKH

Lenap paGoTbl: HAYYUTHCS OKCHEPUMEHTANbHO, IOIy4YaTh YIJIEBOJOPOMBI, AaHAJIU3UPOBATH
CBOMCTBA yTJIIEBOJOPOAOB, IOATBEPKAAaTh CBOMCTBA YPABHEHUSMHU PEAKIIUH.

BoinosiHeHue padoThl cnocodcTBYeT (DOPMHUPOBAHUIO:

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

MarepuajbHoe o0ecrieueHue:

YyeOHast ayAuTOpHsI AJIs1 POBEACHUS JICKIIMOHHBIX, 1a00PaTOPHBIX W MPAKTHYCCKUX 3aHITHIA; IS
IPYNNOBBIX M HMHIWBUAYaJTbHBIX KOHCYJBTAIMi; [ TEKYIIEro KOHTPOJS U IPOMEXKYTOYHOM
aTTecTanuu: paboyee MECTO IperojaBaTelisi, paboyre MecTa oOydaromuxcs, jgocka. [lomemenue mis
MIPOBEJICHUS JIAOOPATOPHBIX, MPAKTUYECKUX PadOT; JJIsl TPYIIOBBIX M UHIUBUIYAJIbHBIX KOHCYJIbTALIUML;
IUISL TEKYIIETO KOHTPOJISA U IPOMEKYTOUHOW aTTecTalliu: pabouee MECTO MPeroaaBaTelis, padboyre MecTa
oOyuatomuxcs, 1ocka. Mebens abopaTopHasi, mkad BBITSKHONU ¢ MOWKON —1 1T,

PeakTuBHBI MmMTATHB C HA0OPOM PEAKTHBOB (IEIOYH, KHUCIOTHI, COJH), HHIAKATOPHI, TPOOHPKH,
MUTIETKH, IPOMBIBAJIKA C AUCTUIUIMPOBAHHON BOJOW. PeakTUBBI U MaTepualibl: KapOua KalbIus; XJIOPH]
Meau CuCl2, ammuauHbIil pacTBOp, GUIBTPOBaANIbHASL OyMmara (IOJIOCKH pazmepom S5*40 mm).
3ananue:

1. BcrmomHHTH TpaBmIiIa O TEXHUKE 0€30ITaCHOCTH MPH MPOBEICHHUHN JTA00OPATOPHBIX paboT.

2. IlpouuTtaTe UHCTPYKIUIO MO MPOBEICHUIO OIBITOB.

3. IIpuroroBUTH HEOOXOIUMYIO XMMUYECKYIO TIOCY Ty U 00OPYJOBaHUE JUIS IPOBEICHUS OIBITOB.

4. IIpoBecTH OIBITHI.

5. Odopmuts mabopatopHyo padoTy.

Ilopsinok BbINOJIHEHHS PA0OTHI:

1. TlpoBeauTte MabOpaTOPHBIE OMBITHI COTIACHO MHCTPYKIIUU:
Onovim Ne 1. IlosrydeHne MeTaHa U M3y4eHHeE €ro CBOMCTB

[TopsioK BBIMONTHEHUS ONBITA!
1.B cyxyio npoOupky, CHaOXeHHYI NpPOOKOW C Tra300TBOJAHOM TpyOKOH, MOMEIIalT CMECh W3
00€3BOKEHHOTO0 YKCYCHOKHCJIOTO HAaTpUs W HATPOHHON M3BECTH (CMECH €IKOro HaTrpa M OKCHAA
KaJIBIIMS B OTHOIIEHUU 1:2 JUIsl MpeoTBpaIlleH s pa3pyIIeHUsI CTEKIIa IIeI04YbI0) (BhICOTA CIos 6—
10 Mm).
2.3aTeM YKpeIUISIOT NMPOOMPKY TOPU3OHTAIBHO M HAarpeBalOT CMech B IUIaMeHHM ropenku. [Ipu
HarpeBaHUU HATPUEBOU COJIM YKCYCHOM KHCIIOTBI C HATPOHHON M3BECTBIO MPOMCXOAUT PaCILEIIIEHUE
COJIM ¢ 00pa3oBaHMEM METaHa.
3.HarpeBaHue HaTpHeBBIX COJiell KapOOHOBBIX KHCJIOT C HAaTPOHHOM H3BECTBIO SIBISETCA OOIIUM
71a00PaTOPHBIM CIOCOOOM MOITYUYEHHUS! MPEAENbHBIX YTIEBOJOPOIOB.
Xumuzm npoyecca: CH3COONa+ NaOH — CH41 + Na2CO3
[TomxuraroT BIIENAIOMUNCS Ta3000pa3HbIl METaH y KOHIIA Ta300TBOIHOM TPYOKH.
MeTtaH roput rory00BaThIM HECBETALIMMCS IJIAMEHEM.
Xumusm npoyecca: CH4 + 202 — CO2 + 2H20

Onovim Ne 2. BpomupoBaHue npeejbHbIX YIJIeBOJI0P010B
[Tops0K BBITOJIHEHUS ONIBITA:
1.B cyxyro npoOupky moMmemarT 4 Kaljld CMECH >KUIKUAX alKaHOB M M00aBistoT 1—2 karmum
pactBopa Opoma. ComepkumMoe MPOOMPKH MEepeMEeNnBaOT Ha Xooay. Okpacka Opoma mpu 3TOM HE
ucyesaer.
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2.HarpeBaroT copepumMoe MpOOUPKH 0 MCUE3HOBEHHS OKpackd. B oTBepcTHe MpPOOMPKH BHOCAT
CTEKJIIHHYIO MaJIOuKy, CMOYEHHYIO pPacTBOPOM aMMHaka, - mosiBisieTcss Oenbiii apiMok NH4Br.
[TuHIIETOM BHOCAT B MPOOMPKY CHHIOIO JIAKMYCOBYIO OyMary, CMOYEHHYIO BOJOH, - JIAKMYCOBas
OyMmara KpacHeer.
Xumusm npoyecca: CH3-CH-CH2-CH3 + Br2 — CH3-CBr-CH2-CH3 + HBr
Onvim Ne 3. bpomupoBaHue HenpeaeJbHbIX YIJIEBO0OPO/10B
[Tops oK BBIMOTHEHUS OMBITA!
1.B cyxyro mnpoOupky momMemiaroT | Karuio, CMECH XHUIKUX alIKeHOB, M00aBISIOT 1—2 Karum
pacTtBopa Opoma U mepeMelInBaoT cMech. Ecin skenTas okpacka He Hcue3aeT, TO CMeCh HarpeBaloT B
IJIAMEHU TOPEJIKH 10 UCUE3HOBEHUS OKPACKH.
2. B npoOupKy BHOCST CHHIOIO JIAKMYCOBYIO Oymary, IpeaBapUTEeNbHO CMOUYEHHYIO BOaoi. LlBer
JAKMYCOBOM Oymaru He u3MeHsieTcsi. PacTBop amMMuaka, BHECEHHBIM Ha CTEKJIISIHHOM MalloYKe B
MPOOUPKY, HE BBI3BIBACT OOPA30BaHUS OCJIOTO JbIMA.
Xumusm npoyecca: CH3-C=CH-CH3 + Br2 — CH3-CBr-CHBr-CH3
Onvim Ne 4. TlosyueHue aneTUIEHA U €ro TOpPeHue.
[TopsOK BBIMOTHEHUS OTBITA!
1.B npobupky momemaroT MaaeHbKU Kycouek kapouaa kanpius CaC2, n1o0aBnsioT 2 Kariu BOAbI U
3aKpBIBAIOT MPOOHPKY MPOOKOI C Ta300TBOIHON TPYOKOI, MMEIOIIEH OTTAHYTHIA KoHel. B mpoOupke
OypHO BBIICTISICTCS Ta3000pa3HbINA alleTUIICH.
Xumuszm npoyecca: CaC2 + 2H20 — HC=CH + Ca(OH)2
2.JlomxuratoT aueTusiaeH y KOHIA Tra300TBOAHONW TpyOku. OH TOPUT CBETALIUMCS, KONTSALIUM
mwiaMeHeM. Peakiusi B3auMOJEHCTBUS KapOuAa KaiblMsl C BOJOW DK30TepMUYHA. AIETHUIIEH,
MOJIyYeHHBIN W3 KapOuja Kalblivs, COACPXKHUT HesHauuTenbHble kommuecTBa NH3, PH3, AsH3 u
JIPYTUX MPUMECEN U MOATOMY UMEET XapaKTepHbIN 3amax.
3.IlpuMecu MOXXHO YyAAJIUTh NPOMBIBAHWEM AalleTHJIEHA BOJHBIM pPAacTBOPOM JMXpOMAaTa Kajws,
MOJKHUCIIEHHOTIO CEPHOU KUCIIOTOMN
Onvim Ne 5. O6pa3oBaHue aneTuJIeHUAa cepedpa.
[Topsnox BeINONIHEHUS PaOOTHI:
1.B mpobupky BHOCAT 2 KaIllIi pacTBOpa HHUTpaTa cepedpa M mpubaBisitoT | Kamiwo pacTBopa
aMMHaka — 00paszyeTcs 0CaJoK THAPOKcHIa cepedpa.
2.Ilpu noGaBnenun 1-2 kamenp pacTBopa aMMmuaka ocagok AgOH nerxko pactBopsieTcs ¢
o0Opa3oBaHHeM aMMUAYHOTO pacTBopa okcuaa cepedpa ([Ag(NH3)2]OH). Uepes aMMuauHbiii pacTBOp
okcuja cepedpa MpoIyCKalOT alleTHIICH.
3.B mnpoGupke oOpa3yercsi CBETJIO-KENTHI OCaJoK aleTUiIeHuaa cepedpa, KOTOpBIA 3aTeM
CTaHOBUTCS CEPBIM.
Xumusm npouecca: HC=CH + 2[Ag(NH3)2]OH — AgC=CAg| + 4NH3 + 2H20
Onotm Ne 6.CBoiicTBa 6eH30.1a.

1.PacTBopuMOCTh O€H307a B pa3lIWYHBIX PACTBOPUTENSIX. B Tpu MpoOUpPKHU MOMEMIAIOT MO OJIHOM
Karie 6en3ona. B ogHy mpoOupKy 100aBIstOT 3 Kariu BOABL, B IPYTYIO — 3 Kallld COUPTa, B TPETHIO
— 3 xarum 3¢upa. Copepxumoe IpoOUPOK TIIATETHHO B30AITHIBAIOT.

2.B mpoGupke ¢ Bomoil oOpaszyercs 2 ciiosi, B MpOOMpPKax CO CHUPTOM U 3(HUPOM TOTydaeTcs
OTHOPOAHBIN pacTBOp. CrnenoBarenbHO, OEH30J B BOJEC MPAKTHUYECKH HEPACTBOPUM M XOPOIIO
pacTBOpsieTCS] B OPraHUYECKUX PACTBOPUTEIISAX.
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3. I'openune 6en3zona. (OnbIT MPoOBOAAT B BRITSDKHOM IKady!) B dapdopoByto yameuky momemniaroT
OJIHY KaruTio O€H30J1a U TIO/HKUTAI0T. BEH30J1 TOPUT SIPKUM KOIITAIINM ILIAMEHEM

2. 3anuimuTe ypaBHEHHS PEaKlHil B TETpaib;
3. CpemnaiiTe BBIBOJ O IPOJICIaHHON padoTe.
®opMma npeaocTaBIeHUA pe3yabTaTa

Otyer 0 mpojeTaHHON paboTe, BHIBOIBI HAa KAKIBIA OIBIT, 3alI0JHEHHAsT TaOJHIIa, BHIBO 10 BCEH
naboparopHoii padore.

YpaBHeHust peaKuuii: OKUCIICHUS, Tun
Bemecra OpoMHpOBaHUS, B3aHMOJCHCTBUS c [Ipumenenue XUMHYECKHUX
KHCJIOTaMH peakuui
CHy4
CyH4
CyH»
CsHs

Kpurepun oueHkH J1a00PaATOPHOTO 3aHATHS:

«5» (OTIUYHO): BBIMIOJHEHBI BCE 3aJaHMs JaOOPaTOPHON pabOThI, CTYISHT YETKO W 0e3 OmmOOoK
OTBETHJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI.

«4» (Xopomio): BBIIOJHEHBI BCE 3aJaHusl J1aOOpaTOpHOW paboOThl; CTYJEHT OTBETHJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYAHUSIMHU.

«3» (yIOBIETBOPUTEIHHO): BBINIOJHEHBI BCE 3a/JaHUs JTAOOpaTOpHOW pabOTHl C 3aMEYaHUSIMHU;
CTY/ICHT OTBETHJI Ha BCE KOHTPOJIbHBIE BONIPOCHI C 3aMEYaHHUSIMU.

«2» (He 3a4TE€HO): CTYJEHT HE BBINOJHWJ WU BBHINOJIHWI HENPaBUIBHO 3a/laHus J1ab0opaTopHOI
paloThI; CTYJIEHT OTBETHJI Ha KOHTPOJBHBIE BOIPOCHI C OMIMOKAMM WJIM HE OTBETHJI Ha KOHTPOJIbHBIE
BOTIPOCHI.

Tema 1.3 Kucaopoacoaepxaiiue opranu4ecKkue coeJHHEHUsI.

JlaGopaTopHoe 3ansiTue Ne2. «KayecTBeHHbIe peaKIMU HA KUCJIOPOACOAepIKalue
OpPraHu4ecKue BelecTBay.

Heas padorsi: HayunThbcs TPOBOAWTH KadeCTBEHHBIC PEAKIMM HAa MHOTOATOMHBIC CITHUPTEI,
aNbJeTuAbl U KapOOHOBBIE KUCIIOTHI, 03HAKOMUTBCS C UX CBOMCTBaMHU M MpUMeHeHHeM. KauecTBeHHbIe
peaKIiy MOATBEPANTh YPABHEHUSIMHU PEaKITHi.

Brinosinenue padorsl cnocod6cTByeT GOPMHUPOBAHMIO:

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

MarepunanbHoe obecnieyeHue:

VYdeOHas ayAuTOpUS JUIS IPOBECHUS JIEKIIMOHHBIX, JIJAOOPATOPHBIX U MPAKTUYECKHUX 3aHATHH; IS
TPYNIIOBBIX W HWHAWBUAYAIbHBIX KOHCYJbTAllMH; Ui TEKYLIEro KOHTPOJs M IMPOMEXKYTOUHOH
aTTecTaluu: pabouee MeCTO MpernojaBaTens, pabodyne mMecta oOydarommuxcs, nocka. [lomemnienue st
MPOBE/ICHUS JTAOOPATOPHBIX, IPAKTUYECKUX pabOT; I TPYNIIOBBIX U MHIUBUAYAIBHBIX KOHCYJIbTALUH;
JUIS TEKYLIEr0 KOHTPOJIA U MMPOMEXYTOUYHOM aTTecTaluu: pabodee MeCTo MpemnoiaBaresns, pabodre Mecra
oOyyaromuxcs, gocka. Mebenb gabopaTopHas, mkad BEITSHKHON ¢ MOMKON —1 mT,
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PactBop (dopmanbaernaa, amMMuadHBI pacTBOp OKcHaa cepebpa, ropsdas BoJa B IIMPOKOM
CTaKaHe, paCTBOP THAPOKCUAA HATPUS, YKCYCHAsI KHCIIOTA, PACTBOP TIUIEPUHA, PACTBOP CyibdaTa MeIu,
WH/IUKATOPBI — (peHON(TAICH U METUIIOPAHXK, PACTBOP KapOOHATa HATPHUS, CTPYKKU MarHHSI

3ananme:
1.BcrmioMHHTE TpaBWIIa MO0 TEXHUKE O€30MMaCHOCTH MPH MPOBEACHUH JIA00PaTOPHBIX PadoT.
2.IIpounTaTh HHCTPYKIIUIO IO TPOBECHHUIO OIBITOB.
3.ITpuroToBUTH HEOOXOIUMYIO XUMUYECKYIO TIOCYTy U 000PYAOBaHUE JUIS IPOBEICHUS OIBITOB.
4.1IpoBecTH OMBITHI.
5.0¢popMHuTH Ta0OPaTOPHYIO padoTy.

IMopsinok BbINOJIHEHHUS PA0OThI:

1. IlpoBeauTte MaOOpaTOPHBIC OMBITHI COTIACHO MHCTPYKIIUU:
Onvim Ne 1. KauecTBeHHAasi peaKlusi HA MHOT0aTOMHbIE CHUPTHI (TJIMLIEPUH)
[TopsiA0K BBITTOHEHUSI OTIBITA:
1.Crauvana nosryuute rugpokcua Meau (I1).
2. 15151 3TOTO HANEWTE B MPOOMPKY HA BBICOTY 1-1.5 cM pactBop cynbsdaTa meau (I1)
u 100aBbTe B 2-3 paza OoJiblIe pacTBOpa r’UAPOKCH]IA HATPHUS.
3. OrmerbTe LBET ocaaka. Hanumure ypaBHEHUE peakLuu.
4Tenepp npuseiTe NPUMEPHO CTOJIBKO K€ PACTBOpA MNIMLEPUHA (MM HEMHOTO OOJIbIIIE), CKOJIIBKO
MIPUJIAIIN IEJI0YH. 3aNHIIUTe, 9TO HAaOI0JaeTe.
5.CocraBbTe ypaBHeHUE peakiy. Kakoe BelecTBo SBIsSETCS peaKTUBOM Ha MHOI'OATOMHBIE CIIUPT
Onvim Ne 2. Peakuusi cepeOpsiHOTO 3epKaJia — KaueCTBEHHAsl peaKIUs HA aJibAeru/bl
[TopsiA0K BBITOJIHEHUS ONIBITA:
1. B aGcomtoTHO YUCTYIO POOUPKY MpHIIEHTE 2 MJI aMMHUAYHOI'O PacTBOpa OKcuaa cepeodpa.
2.0cTOpOKHO 100aBETE HEMHOT'O PacTBOpa (popMaIMHa WK TIFOKO3bI, IPHIINBAs M0 CTEHKE IPOOUPKH.
3. Yrto nHabmonaere? Ilpu HeoOX0UMOCTH, MOMECTUTE MPOOUPKY B CTAKaH € TOpsiueil BOJIOM.
4.He BcTpsxuBaiiTe U He nepemMerinBaite pactBop! Hanumure ypaBHenue peaxiuu. Kak Ha3piBaercs
ATOT PEAKTHB Ha AJIbJCTUIHYIO TPYIITY
Onvim Ne 3. U3yyenue cBOMCTB KapOOHOBBIX KHCJIOT
[TopsiI0K BBITTOJHEHUS OTIBITA:
Jlokaxxute, 4TO yKCyCHasi KUCIIOTa MPOSIBIIIET Bce OOIIKE CBOMCTBA KUCIIOT:
1. K pacTBOpy yKCYCHOM KUCIOTHI 0OaBbTE€ HEMHOI'O MHAMKATOpa — MeTuiopanxka. Kak okpacuics
unaukarop? O yeM 370 ropoput? Hanuimre ypaBHEHHE TUCCOLUAIIMN YKCYCHON KUCIIOTHI;
2. B npoOupky 6pockTe HECKOIBKO CTPYKEK MarHus U J00aBbTe YKCYCHOM KUCIOTHI (OCTOPOKHO —
peaKIus MOXKET UATH OYPHO U C CUIIBHBIM pa3orpeBom!) Hamummre ypaBHeHUE peakiu.
3. Haneiite B mpoOupky pactop menoun (NaOH), no6aBsTe nuaukarop — perondraneus u
npuseiTe YKCyCHOM KHCIOTHI 0 o0ecliBeYrBaHUs pacTBopa. HanumuTe ypaBHEHHE peaklnu.
4.K 1 mu pacTBOpa cofbl (OCTOPOKHO — BO3MOXKHO OypHOE BbIjIeNIeHHE Ta3a!) 100aBbTe YKCYCHYIO
KucinoTy. Hamummre ypaBHeHUE peakiiiyi U CBOM HAOJIIOICHHSL.

2. 3anuUINTE YpPaBHEHUS PEAKLUI B MOJIEKYJIIPHOM, HOHHOM M KPaTKOM HOHHOM BHUJE B TETPA/b;
3. CpenaiiTe BBIBOJ O IpOjeIaHHON paboTe

®dopma npegocTaBieHHs pe3yabTaTa
Otuer o mpojenanHoW paboTe, ypaBHEHHE PEAKLMHU, BBIBOJBI HAa KaXKIBIH OMBIT, BHIBOJ MO BCEH
nmabopaTopHOU padore.
Kpurtepun oneHkn 1a00paToOpHOro 3aHATHSA:
«5» (OTIMYHO): BBHITIOJHEHBI BCE 3aJaHus J1abOpaTOpHON pabOTHI, CTYJIEHT YETKO M 0e3 OIMOOK
OTBCTUJI Ha BCC KOHTPOJILHBIC BOIIPOCHI.
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«4» (XOpOoIIO): BBITIOJHEHBI BCE 3aJaHHS JIA0OpaTOPHOW pPabOTHI; CTYACHT OTBETHUJ Ha BCE
KOHTPOJIbHBIC BOITPOCHI C 3aMCHYAHUSAMMU.

«3» (yIOBJIETBOPUTEIHHO): BBITIOJHEHBI BCE 3a/IaHUsl JIAOOPAaTOPHOW pabOThl C 3aMEYaHHUSIMU;
CTYACHT OTBCTHUJI HAa BCC KOHTPOJIbHBIC BOIIPOCHI € 3aMCHAHUAMMU.

«2» (HE 3a4TEHO): CTYJCHT HE BBIOJHIJI WJIM BBITOJHWI HEMPABWILHO 33aJaHHs J1ab0OpaTOpHOI
pa6OTBI; CTYACHT OTBCTUJI HAa KOHTPOJIBHBIC BOIIPOCHI C OH_II/IGKaMI/I HUJIK HC OTBCTHJI HAa KOHTPOJIbHBIC
BOTIPOCHI.

Tema 1.4 A30Tc011ep)1camne OpPraHnv4eCKue COCAUHECHU .

JlaGopatopHnoe 3ansaTHe Ne3. «KavyecTBeHHbIE peaKIHM HA a30TCOEPIKAIIME OPraHNYecKHe
BeIIeCTBa.

Heas padoTbi: HayunThcst IpOBOIUTH KaYE€CTBEHHBIC PEAKIIMU Ha a30TCOACPIKAIINE OPTaHUIECKUE
BEIIECTBA, 3aKPENHUTh YMEHHE COCTaBJIATh YPABHEHHs Ha KAauyeCTBEHHBIE pEaKIMM a30TCOAEpIKallue
OpPTraHUYECKUE COCTUHEHHS.

Brinosinenune padorsl cnnocodcTByeT GOPMHUPOBAHNIO:

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

MatepuanbHoe o0ecnieyeHue:

[lomemienue i mpoBeneHUs JAOOPATOPHBIX, MPAKTUYECKUX paboT; [uisl TPYNIOBBIX U
MH/IMBUYaIbHBIX KOHCYJbTALMH; JUISI TEKYLIEro KOHTPOJS U MPOMEXKYTOYHOM arTectanuu: pabouee
MECTO TperoaBaress, padoure MecTa 00y4Jarommuxcs, JOCKa.

Ilpubopvr u peaxkmugvl. MTATUB C TNPOOUpPKAMU; BOJHBIH pacTBOpP aMMHOYKCYCHON KHCJIOTHI
(rmumaa) CH>(NH)COOH (2% wu 20%); pacTBOPBI HHIUKATOPOB (METHUIIOBOTO OPaHKEBOTO, JIAKMYCa U
¢denondranenta), yHuBepcalabHbI HHANKATOP, COMPTOBAs TOpeEKa, AepKaTelb Uil IpoOUpPOK, Majsodka
CTEKIHHAs, CTAKaH XMMUYECKHH BMectMMOcThIo 100 (cM®) mui, men kosoTeli, rmmmus 2%; CyXoi
kapoonar meau(ll) (CuOH).COs, pactBop runpokcuaa Harpus NaOH 10%., rmumusa (10%) pactBop
nutputa Hatpusi NaNO» ( 20%); ykcycHas kucnora CH3;COOH (nensHast), a30THasi KHUCIOTa(KOHIY)
HNOs3, MoueBHHA KpuCTaJUIMYecKas, BoJa AMCTUILIMPOBaHHAs, YHUBEpCalbHas WHAMKATOpHas Oymara.
pactBop MoueBuHbI (NH2)2CO 20%, pactBop Hutpura Hatpus NaNO:(20%), yKcycHas KuCIOTa
CH3;COOH(nensnast), HachIIEHHBIN pacTBOp ruapokcuaa 6apus Ba(OH), (6aputoBas Bona).

3aganue:

1. BcnoMHUTH NpaBuiia 1Mo TeEXHUKE 0e30MaCHOCTH MPU MPOBEAECHUH Ja00paTOPHBIX PadOoT.

2. [TpounTaTh MHCTPYKIIUIO MO MPOBEICHUIO OIBITOB.

3. IIpuroToBUTH HEOOXOAMMYIO XUMHUUECKYIO TOCYAY U 000py0BaHHE JJIsl POBEICHHSI OMBITOB.

4. ITpoBecTH ONBITHI.

5. Opopmuts 1abopatopHyio padory.

7. Cnenaiite BbIBOJI O MIPOBENEHHON paboTe

Ilopsinok BbINOJHEHHUsI padOTHI:

1. TIpoBeaute 1abOpaTOPHBIE OIMBITHI COTIACHO WHCTPYKIMH:
Onoim 1. OTHOLIEHHEe AMUHOKHUCJIOT K MHAUKATOPAM

1.B tpu npobupku nomectute no 10 kamenb pacTBopa aMUHOYKCYCHOM KUCIIOTHI (2%) 1 1006aBbTe
10 2 KarjI¥ pacTBOPOB MHIMKATOPOB: B MIEPBYIO — METHJIOBBIN OPaHKEBBIN, BO BTOPYIO — JJAKMYC, B
TpeThIo — (heHOoIPTATICHH.
2.Hanecure Karuiio TNIMIMHA HA YHUBEPCAJIbHYIO WHAMKATOPHYIO OyMary W cpasy CpaBHUTE €€ IIBET
co mKkanoil. Ommmmure HAOMIONEHHS YKa3aB KaK H3MEHseTCs LBET WHAMKATopoB? OOBsicHHUTE
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HaOmofeHuss U CQOPMYJIMPYHTE BBIBOJA, MCIIONIb3YSl YpaBHEHHE AUCCOLMALMM AMHUHOKHCIOT C
o0pa3oBaHHEM OHITOJIIPHBIX HOHOB:
ol
HZN_CHz_COOH~— H3N_CH o COO~
r N nH GunonapHbii o)

NH,;  H=0-N=0 JOH
o=c. "+ —— o=c_ +2N,} + 21,0
NH, H—0—N=0 OH

H,CO3 —=H,0 + C0,t

CO, * Ba(OH); — > BaCO3y +H0

Onovim 2. O0pa3oBaHue MeIHOM COJIH AMHHOYKCYCHOH KHCJIOTBI
1.B cyxyto npobupky BHecuTe mmnarenem kapoonat meau (1) u nobaswte 1,5 mn 2% pactBopa
aMUHOYKCYCHOU KHUCIIOTHI.
2. PeakiimoHHyI0 cMech Harpeiite Ha ciupToBke. [locne HarpeBaHust XOPOIIO BUIHA CHHSS OKpacKa
pactBopa.
3.Yactp pacTBOpa nepenenTe B Ipyryro NpoOUpKy U Jo0aBbTE K HEMY JIBE KaIlIM pacTBOpa
TUAPOKCHIA HaTpusl. Beimagaet nmu ocanok ruapokcuaa meau? [ogemy?
4. OcTaBUIyIOCS YacTh KUIKOCTH OXJIAJUTE, TOMECTUB MPOOUPKY B CTAKaH C JIEASHONU BOAOK.
[TocTeneHHO BBIMATAIOT KPUCTAIUIBI TPYIHOPACTBOPUMOI METHOM COTM aMUHOYKCYCHOU KHCTIOTHI.
5. JIns yckopeHwus mpoiiecca KpUCTAUTH3AIUU CTEHKY TPOOUPKH MOTUPAIOT CTEKISTHHON MaIOUKOH.
Onumure HaOIIOEHUS.
6.IlpuBenure ypaBHEeHHE peakiiuu (00pa30BaHNE KOMIUIEKCHBIX OKPAIIEHHBIX B CHHUM 1IBET METHBIX
coJIel XapaKTEPHO ISl 0.-aMHUHOKHUCIIOT):

HaN —CH,—COO + CuCO; —>

O0=C—o0O NHZ_CHZ

\/,Cu’\ ’ + HyO + COQ?
CH—NH; 0—C=0

KOMMIeKCHaa meaHasa colb
aMWHOYKCYCHOWN KUCNOTbI

Onwvim 3. B3aumoneiicTBue aMMHOKHUCJIOT € 230TUCTOM KUCJIOTOM
AMMHOKHUCIIOTBI B3aUMOJEHCTBYIOT C a30THUCTON KHUCJIOTOM C BBIIEIEHUEM MOJIEKYJISIPHOTO a30Ta
(XapakTepHO i1 TMEPBUYHONW aMUHOTPYIIIBI). DTy PEaKIUI0 HCIONB3YIOT s KOJIMYECTBEHHOTO
onpeereHus: aMUHOKHCIIOT.
Ilopsadok evinonnenus onvima:
1.ITomecture B mpobupky 10 kamens pacTBopa IMIMIMHA, H00aBbhTE 5 Kamelb pacTBOpa HUTPUTA
Hatpus U 1-2 Karim JeAsiHON YKCYCHOM KUCTIOTHI.
2.IIpobupky BcTpsixaute. Uto HabmogaeTe? OnummuTe HaOIIOACHMS.
3.IlpuBenute ypaBHeHue peakiuu. CHopMyaupyinTe BEIBOI.
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NaNO, *CH3—COOH —>HNO, +CH; —COONa
H,N—CH,—COOH +HO —N=0 —>HOCH,—COOH *N,} + 11,0

dMHUHOYKCYCHasd OKCHUYKCYyCHad
KHC/IOTa KHCJ/IOTa

Onwvim 4. PacTBOpuMOCTH MOYEBMHBI B BOJIe 1 00pa30BaHue ee coJiei
Tlopsiook evinonnenus onvima:
1.B npoGupky BHECHTE KPUCTAIIIMUECKYIO MOYEBHHY IITIATEIeM U J00aBbTE€ HECKOJIBKO Karelb BOJbI
710 ee MOJTHOTO pacTBOopeHHs. Karuto mosryuyeHHOro pacTBOpa HAaHECUTE HAa MHIMKATOPHYIO Oymary.
2. Ilo uBeTHOM 1miKane onpeaenute pH pacTtBopa MOYEBUHBI.
3.K nonydeHHOMY pacTBOpy J100aBbTE 2-3 Karuii KOHIICHTPUPOBAHHOMN a30THOM KUCIIOTHI.
4.YUepe3 HECKOJIBKO CEKYH]I HAOJIOAAIOT BHINAJCHUE KPHUCTAJIOB COJIEW MOYEBUHBI (CIIOCOOHOCTH
MOYEBHUHBI 00pa30BbIBaTh TPYJHOPACTBOPUMYIO COJIb C Aa30THOW KHCJIOTOW MCHOJB3YIOT IS
OoOHapyKEHHS] MOYECBHUHBI):

.

HN—G—NHp “HNO3 — [H,N—C—NH3NO3
0 0

MO4YEBHHA HUTPAT MOY€BHUHBDI

Onumure HabmoaeHus. [Ipuseaure ypapuenue peakiuu. ChopmMynupyiTe BbIBOA

Onvim 5. Peakuusi MO4eBHHBI C a30THCTOH KUCJIOTOI
Ilopsaoox evinonnenus onvima:
1.B npobupky nomectute 1 cm® 20%-Horo pacTBopa MoueBMHBI, H06aBbTe 1,5 cm® 20%-Horo
pacTBOpa HUTPUTA HATPUA U 2-3 KaIulu JeIsHON yKCyCHOU KucaoThl. [IpoOupky 3akpoiite mpoOKoii ¢
M30THYTOM ra300TBOJHOM TPyOKOH, KOHEl KOTOPOi OMycTUTE B MPOOUPKY ¢ OapUTOBOW BOJIOM, Kak
9TO ITOKA3aHOo Ha pucC.1.
2.IIpobupKy C peakIMOHHOW CMEChIO BCTPAXMBAIOT U HAOMOO0AIOM UHMEHCUBHOE BblOeNeHUe
ny3ulpbko8 2azoe — a3ora W okcuma yriepoaa (IV), xoTopeiii 0OHApYXHBAIOT TO TOMYTHEHHUIO
0apuUTOBOM BOJBI.
3.3anumuTe HaOMIOAEHHWS U TPUBEJIEHHOE ypaBHEHHE peakuuu. Ha3oBure B ypaBHEHUM Bce
MCXOJIHBIE BEIIECTBA U MPOIYKTHI PEAKIIHH.
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Puc. 1. B3aumonelicTBrue MOYEBUHEI C A30TUCTON KUCIOTOH

4.9Ty peakIuio, TaKKe€ KaK U PEaKIHI0 aMHHOKHUCIOT C a30THUCTOM KHUCJIOTOM, MCIOJB3YIOT st
KAaueCTBEHHOI'0 ONpEeIeHUs MOYEeBHHBI 0 MeToay Ban-Crnaiina (Maccy MOYEBUHBI PacCUUTHIBAIOT
110 00bEMY BBIJIEIUBILEr0Cs a30Ta, KOTOPBIH JIETKO U3MEPUTH).

NHz  H-0—-N=0 OH
0=C’ + —= 0=’ 2N, ¢ 2H50
NH, H-0-N=0 OH

H,CO3 — H,0 + C0,4

CO, + Ba(OH), — > BaCO3{ +H0

2. 3anuumTe ypaBHEHUs peakluil B MOJIEKYJIIPHOM BUJIE B TETPa/ib;
3. CpemnaiiTe BBIBOJI O IPOJIETaHHON paboTe

dopma npeaocTaBIeHUA pe3yabTaTa
Otuer o mpojenaHHoi padoTe, ypaBHEHUE peaKlUK B MOJEKYJISIPHOW U MOHHOM (popmax, BHIBOIbI
Ha Ka)KJIbI{ OIBIT, BBIBOJI IO Beell mabopaTopHoii pabore.

Kpurepun ouenku 1a00paTopHOro 3aHATHS:

«5» (OTNIIMYHO): BBIMOJHEHB! BCE 3aJaHUs JIAOOPAaTOPHOU pabOTHI, CTYJEHT YEeTKO U 0e3 omHOoK
OTBETHJI Ha BCE KOHTPOJIBHBIE BOTIPOCHI.

«4» (XOpoIIo): BBIIOJHEHBI BCE 3aJaHMs JIaOOpaTOpHOW paboTHI; CTYJEHT OTBETHJ Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEUAHUSIMHU.

«3» (yIOBJIETBOPUTEIHHO): BBIIIOJHEHBI BCE 33/JaHUs J1TAOOpaTOpHOW pabOTHl C 3aMEYaHUSIMU;
CTYZAEHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOMPOCHI € 3aMEYaHHUSIMU.

«2» (HE 3a4YTEHO): CTYJCHT HE BBIIOJHWJI WJIM BBITOJHWI HEMPABWIBHO 3aJaHHs Jab0opaTOpHOM
paloThI; CTYJIEHT OTBETWJI Ha KOHTPOJIbHBIE BOIPOCHI C OIIMOKAaMM WJIM HE OTBETHJI Ha KOHTPOJIbHBIE
BOIIPOCHI.
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Tema 2.4
Kinaccndpuxanus HeOpraHu4ecKux coeMHeHu

JlaGopaTopHoe 3ansiTue Ned
HNnenTudguxkanuss HeOPraHUYECKNX BeleCTB ¢ MCIOJIb30BAHUEM X (PU3UMKO-XMMHYECKHUX CBOCTB,
XapaKTePHbIX KaueCcTBeHHBIX peakuuii. KauecTBeHHbIe peakiuu Ha cyJib(aTt-, KapOoHAT- U XJIOPU/I,
CHJIMKAT AHHOHBI

Heﬂb: OBJ'Ia,Z[eHI/Ie HaBbIKaMU IMPOBCACHUA XUMHYECCKUX OIIBITOB, IIOATBEPXKAAOIINX CBOMCTBaA
OCJIKOB M X HaxXOXXIACHUC B MMIPOAYKTAX MMATAHUA.

Brinosinenue padorsl cnocod6cTBYeT GOPMHUPOBAHNIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06

MatepuanbHoe o0ecnieyeHue:

VYueOHas ayAuTOpUS Ui IPOBEICHUS JICKIIMOHHBIX, JIJAOOPATOPHBIX M MPAKTUYECKUX 3aHATHH; IS
IPYNIIOBBIX U HWHAMBUAYAIbHBIX KOHCYJIbTAlMi; Ui TEKYLIEro KOHTPOJsA M IMPOMEXYTOYHOH
arTecTanuu: pabodee MECTO IperojaaBaTels, paboune Mecta oOydaromuxcs, Aocka. [lomemenue s
IIPOBE/ICHUS JIAOOPATOPHBIX, NIPAKTUYECKUX padoT; /Ul IPYNIIOBBIX U MHIUBUAYAIBHBIX KOHCYJIbTALUH;
JUIS TEKYLIEro KOHTPOJIA U IPOMEXYTOUYHOM aTTecTaluu: padouyee MecTo MpernojiaBaress, pabodre Mecra
oOyuatomuxcs, 1ocka. Mebens tabopaTopHasi, mkad BBITSKHON ¢ MOWKON —1 mT.

PeakTuBHBIN ITaTUB ¢ HAOOPOM PEAKTUBOB (IIEJIOYU, KUCIIOTHI, COJIM), UHIUKATOPHI, IPOOUPKH,
MUIETKH, IPOMBIBAJIKA C TUCTUIUIMPOBAHHON BOJIOM.

PeakTuBHBIN MITaTUB ¢ HAOOPOM PEAKTUBOB (ILIE€I0YH, KUCIOTHI, COJIH), IPOOUPKH, TUIIETKH.

3ananne:

BcnoMHUTB npaBuiia Mo TEXHUKE 0€30MacHOCTH MPH MPOBEACHUH J1a00paTOPHBIX PadoT.
[IpounTaTh HHCTPYKIHIO IO MIPOBEACHUIO OIIBITOB.

[TpuroToBUTH HEOOXOIUMYIO XMMUYECKYIO TIOCYly U 000pYIOBaHUE JUIsl TPOBEACHNUS OIBITOB.
[IpoBecTy ONBITEHI.

Odopmuts 1abopatopHyio padory.

Nk W=

Ilopsinok BbINOJHEHHS PadOTHI:

1. TlpoBeauTte MabOpaTOPHBIE OMBITHI COTIACHO MHCTPYKIINU:
Onvim Ne 1. Oouapyxncenue xnopuo-anuona Cr.

[TopsiioK BBIMOTHEHUS OMBITA!

1. Haneiite B mpobupky 2-3 karum pactBopa coiau NaCl (KCl unn pactBopa constHOM KHCIOTHI
HCl) u mpuneiite 1-2 xammu pactBopa HuTpaTta cepedbpa AgNOs3. Habmromaiite obpazoBanme 0Oenoro
TBOPOXKHUCTOTO ocajka xinopuaa cepedbpa AgCl.

2. HamwumuTe ypaBHEHHE peakIMM B MOJEKYJISIpPHOM M HOHHOM Qopmax, OTMETbTE ILIBETa
00pa30BaBIIMXCS OCAIKOB M UCXOAHBIX PACTBOPOB U Ha3BaHUS BEIIECTB.

Onvim N 2. O6napyscenue cynvpam-anuona SO

[TopsI0K BHITOJHEHUSI OTIBITA:

1. Haneiite B mpobupky 2-3 kamim pactBopa, coiepxkarmero cyibdar-anuon SO (NaxSOs,
ZnS04, FeSO4, H2SO4 m 1.11.) 1 mpuneiite 1-2 xammm pactBopa xiopuaa Oapust BaCly,. HabGmromaiite
o0pa3zoBaHHe Oeoro KPUCTALNTNYECKOro ocaaka cyibdara 6apus BaSOs.

2. Hamumure ypaBHEHHWE peakIWW B MOJEKYJISIPHOW W HOHHOW (opMax, OTMEThTE IIBETA
00pa30BaBIIMXCS OCATKOB M UCXOAHBIX PACTBOPOB U HA3BaHUS BEIIECTB.
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Onvim Ne 3. O6napyscenue cunuxkam-anuona SiOz*-.

[TopsioK BBIMOTHEHUS OMBITA!

1. Haneiite B mpobupky 2-3 Kamid pacTBOpa, cojepikamero cumukar-anuon SiO3’~ (NaxSiOs,
K>Si03 1 T.11. um KIIel CHIIMKATHBIA KaHLEISIPCKUid) 1 npuiieite 1-2 karmm pactBopa conssHord HCI wm
cepHoii kuciotsl H2SO4. Habnromalite oOpazoBanne kpemaueBoil kucinotel H2SiO3 B Buae cTyaHs WIn
OEJIBIX XJIOTbEB.

2. HanummuTe ypaBHEHHE peakIMM B MOJICKYJSIPHOH M HOHHOM (Qopmax, OTMEThTE IBETa
00pa30BaBIIMXCS OCATKOB U UCXOJHBIX PACTBOPOB U HA3BAHUS BEILIECTB.

Onvim Ne 4. O6napyncenue kapoonam-anuona CO3*-.

[TopsA0K BBIMOIHEHHUS ONBITA:

1. Haneiite B mpoOupky 2-3 KaIuld pacTBopa, coiepskaiiero kapbonart-anuon CO3 (NaCOs,
K>2COs, NaHCO3 u 1.11.) u npuneiire 1-2 karmmm pactBopa cossiHoit HCl nnm ceproit kucnotsr H2SOs.
HabmronaiiTe Beigenenre my3slppKoB raza. Kakoii ra3 Beinensercs?

2. HanmmuTe ypaBHEHUE PEAKIMK B MOJICKYJISIPHOW ¥ HOHHOUW (hopMaxX, OTMETHTE IIBETa HCXOTHBIX
1 00pa30BaBIIMXCS PACTBOPOB U Ha3BaHUS BEILIECTB.

2. 3anyIIUTe YPaBHEHHS PEaKIHii B MOJICKYISIPHOM, HOHHOM M KPaTKOM MOHHOM BHJIE B T€TPA/b;
3. CpaenaiiTe BbIBOJ O IPOAEIaHHON padoTe

®opma npegocTaBjeHHs pe3ybTaTa
Ot4er o mpojenanHoi padoTe, ypaBHEHUE PEaKIUU B MOJEKYJISIPHOW U MOHHOW (hopMax, BHIBOJIBI
Ha KaXX]IbIi OIBIT, BRIBOJI IO BCEH 1abopaTopHOil padore.

Kpurepun oueHku 1a00paTopHOro 3aHATHS:

«5» (OTNIIMYHO): BBINOJIHEHBI BCE 3aJaHUs JIAOOPAaTOPHOU pabOTHI, CTYJIEHT YEeTKO U 0e3 omHnboK
OTBETHJI HA BCE KOHTPOJIbHBIE BOIIPOCHI.

«4» (XOpoIIo): BBIIOJHEHBI BCE 3aJaHMsl JIaOOpaTOpHOW paboTHI; CTYJNEHT OTBETMJ Ha BCE
KOHTPOJIBHBIE BOIIPOCHI C 3aMEYaHUSIMH.

«3» (yZIOBJIETBOPUTEIHHO): BBIIOJIHEHbI BCE 3a/JaHus J1aOOpaTOpHOH pabOTHl C 3aMEYaHUSIMU;
CTYJIEHT OTBETUJI Ha BCE KOHTPOJIbHBIE BOIPOCHI C 3aMEYAHUSIMMU.

«2» (HE 3a4YTEeHO): CTYJCHT He BBIIOJHMJI WJIM BBIIOJHWI HENPaBWILHO 33aJaHMs J1a0opaTOpHOIl
paboThI; CTYIEHT OTBETWJI Ha KOHTPOJIbHBIE BOIPOCHI C OMIMOKAaMHU HJIM HE OTBETHJI HAa KOHTPOJbHBIE
BOIIPOCBL.

Tema 2.6 JJ1eKTPOJIMTHYECKAS] THCCOLMALMSA

JlaGopatopHoe 3ansaTHE NS
Tunbl XUMUYECKUX peakuuii”
HccaenoBanue TUIIOB (110 COCTABY M KOJIMYECTBY MCXOAHBIX M 00Pa3yOIIMXCS BeleCTB) M MPU3HAKOB
XMMHYeCKHX peakiuii. Peakiyu nonHoro oomena. UcnbiTanne pacTpoB cosieil HHIUKATOPAMM.

Leabr paborbl: omnpenensTh Ccpeay pacTBOPOB BEIECTB; COCTABISITH YPaBHEHUS] pEakIUid B
MOJIEKYJISIPHOM U MOHHOM BUJE; MPOBOJUTH PEAKIIMU B3aUMOJAEHUCTBUS COJIEM C KHCJIOTaMH, IEIoYaMH M

MEXTy COOOH.

BoinoJsiHeHue padoThl c1iocoOcTByeT (POPMUPOBAHUIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06
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MarepuanbHoe obecnedeHue:
VYuebHast ayuropus 11 IPOBEIECHUS JIEKIMOHHBIX, JJAOOPATOPHBIX M MPAKTUYECKUX 3aHATUI; U1 FPYIIIOBBIX
Y UHIMBUTYaJIbHBIX KOHCYJIBTAIMHN; IS TEKYIIEro KOHTPOJIS U IIPOMEKYTOUHOM aTTecTaluu: pabouee MecTo
nperioaBaress, pabourie Mecta oOyJaromuxcs, gocka. Ilomenienue uis npoBeieHust 1JabopaTOpHBIX,
MPAKTHYECKUX PabOT; AT TPYIIIOBBIX U MHIWBHUYaJIbHBIX KOHCYJIBTAIUI; IS TEKYIEro KOHTPOJIS U
MPOMEXYTOYHOM aTTecTaly: paboyee MeCTO IperoiaBares, paboure MecTa 00yJaromuxcs, Jocka. Mebernb
mabopaTtopHast, Kad BHITSHKHOM ¢ MOMKOM —1 11T,
PeakTuBHBIH 1ITaTUB ¢ HAOOPOM PEAKTUBOB (ILLEIOYH, KUCIIOTBI, COJIN), MHAUKATOPbI, IPOOUPKH, MUIETKH,
IIPOMBIBAJIKA C AUCTHUIMPOBAHHON BOJOM.

3ananue:
1. BcrmoMHHTB MpaBuiia o TEXHUKE OE30MACHOCTH TIPH TPOBEICHUH JTA00PATOPHBIX PadoT.
2. TIpouuTaTh HHCTPYKIHIO IO TPOBEICHHIO OITHITOB.
3. TlpurotoBUTH HEOOXOIMMYIO XMMHYECKYIO MIOCYLy ¥ 000OPYIOBAHHUE JIIs TPOBE/ICHUS OIIBITOB.
4. TlpoBecTH OIBITHI.
5. OdopmuTs 1abopaTopHyto pabory.

Ilopsinok BbINoJIHEHUS pa0OThI:

1. IlpoBenute 1abOpaTOPHBIE OIBITHI COTJIACHO MHCTPYKLIMH:
Onwvim Ne 1. Bzaumooeiicmeue Kuciom u 0CHOBAHUI (PeaKyus Helumpaiu3ayuu).

[Nopsi1oK BBITTONTHEHMS PaOOTHI:
1. Haneiire B mpoGupky 5-10 kanespb pacTBopa mieiaoun u 1-2 karm pactBopa (penondranenta. Habmonaiite
W3MEHEHHE 1BETA.
2. 3arem noGasmsiite o 1 karie pactsopa kuciots! (HCI i HaSOy), BeTpsixuBas mpoobupky. OTMersTe
M3MEHEHHE [[BETa C MAIMHOBOT'O /10 OECIIBETHOTO MOCIE MPUOABIIEHHSI HEKOTOPOTO KOJIMYECTBA KUCIIOTHI.
3. Ilouemy pactBOp oOecrBeTHIICS HE cpazy?
4. Haniuimre ypaBHEHHE pEaKkLMK B MOJIEKYJIIPHOM 1 HIOHHOM BUJIE.
5. Cnenaiite BBIBOJ O TOM, YTO 0Opa3yeTcst B pe3ysbTaTe peakiiii HeUTpaIu3aliH.

Onvim Ne 2. /leiicmeue na pacmeopul coeii pacmeopamu wienoueil.
TTopsiioK BBITTOTHEHUS OITBITA:
1. B ogny npo6upky Haneiite 5-10 kamens pactBopa comu xxenesa (II1)-(FeCls), B apyryro comu menu (11)-
(CuSOg).
2. B 06e mpobupku o karuisim npuBaiite pactBop menoun (KOH umun NaOH).
3. Habmmomaiite 00pazoBanre 0caaKoB Oyporo v roiry0oro mBeTa.
4. Haruimre ypaBHEHUsI peakiyii B MOJICKYJIIPHOM ¥ HOHHOM BHJIE.
5. Cnenaiite BBIBOJT O B3aUMOJICHCTBUM COJIEN CO IIETOYAMHU.

Onwvim Ne 3. /leiicmeue na pacmeopul conei pacmeopamu Kuciom.
[lopsi10K BBIONIHEHHS OTIBITA:
1. B npobupky Haneiite 10 kanesnb pacTBopa cojibl — kapOoHara Hatpust Na;COs.
2. lo6aBbTe mo karisiM pactBopa kucinotel (HCI wmm HaSOy).
3. HaOmmronmaiite BbIeaeHuE Ta3a.
4. HaricaB ypaBHEHHE PEaKIMU B MOJICKYJISIPHOM M MIOHHOM BHJIE, OOBSICHUTE, ITy3bIPHKH KAKOTO ra3a
BBIJICTISIFOTCSL.
5. Cnenaiite BbIBOJI O B3aUMOJICHCTBUH COJIEN C KUCIIOTAMU.

Onwvim Ne 4. Bzaumooeiicmeue coieii mexcdy coooil.

[opsiiok BBIMONHEHMS OTIBITA:
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1. Hanetite B mpobupky 2-3 karum pactBopa com Pb(NO3), (Pb(CH3COQ),) u mpuneiite 1-2 karum pactBopa
nomunaa kamvs KI. HaGmopaiite oOpa3zoBanue xentoro ocaaka noauaa ceunna (1) Pbla.

2. Hanuimre ypaBHEHHE peaklliK B MOJIEKYJISIPHOM U MIOHHOM (hOpMax, OTMETHTE IIBETa 00pa30BaBLIMXCS
OCaJIKOB M ICXO/THBIX PACTBOPOB U HA3BAHUSI BEILIECTB.

3. Caenaiite BBIBOJ O B3aMOJECUCTBUH COJIEN.

Onwvim Ne 5. /leiicmeue pacmeopoe coeil, Kuciom u uienodeii na unouxkamopul. I'uoponus coneii
INopsi10K BBITTOHEHUS PaOOTHI:
1. Ha monocky yHHBEpCaIbHOM MHIMKATOPHON OyMa)KKK HAHECHTE IO 1 Karuie pacTBOpa COJISTHOM WITH CEPHOM
kucnotsl (HCI, H2SO4), pactBopa menoun (KOH win NaOH) u muctuimmpoBanHO#i BoAbl. OTMETBTE 1IBET,
3anuiute B Tabnuiry. [1o mixane ynuBepcanibHOM HHIMKATOpHOM Oymaru onpenenure 3HaueHue pH pacTBopos,
3aIUIINTE B TAOJHITY.
2. B oqny npoOupKy HaseiiTe 5 karenb KHUCIOTHI (Jr000#), BO BTOPYIO IPOOUPKY 5 Kamesb pacTBOpa ILEN0YH, B
TPETBIO AMCTUIUTMPOBAHHEIA Bo/IbL. J|00aBbTE BO Bee mpobupku HemHoro 1. H>O 1 o 1-2 karnm pactBopa
denondranenna. OTMEThTE LIBET PACTBOPA. 3aMUILINTE B TAOJHILY.
3. Ha nmonocky yHMBEpcaIbHOW HHIUKATOpHON OyMaxkku Hanecute 1o 1 karuie pactBopa Alx(SO4)3 (FeCls,
Fex(SOs4)3, FeSO4), pactBopa NaxCO;3 (K2CO3, NaCH3COO) u pactBopa NaCl (KCl, NaxSOs). OtmersTe 1BET,
3anmmmte B Tabmuiry. [1o mkarne yHuBepcalbHOM MHIMKATOPHON OyMaru onpeienmre 3HaueHne pH pacTBopos,
3alUIIUTe B TAONIHILY.
4. Cnienaiite BbIBOJ O AE€HCTBUM paCTBOPOB BEILIECTB HA MHIMKATOPbI, OIPEIEITUTE PEAKIUIO CPE/Ibl PACTBOPOB,
yuuThIBas, uTo npu pH = 7 — cpena HerrpansHas, npu pH>7 — cpena menounas, a npu pH<7 — cpena kucnas.
3amoMHUTE MOCIIETHNI CTOTIOET] TaOIHIIBI.
5. Io 3Ha4eHHIO Cpe/bl pACTBOPOB 3AIIOHUTE B TAOIUIIE CTPOKH CTOJNOIA, YKa3bIBAIOIIETO HA [[BET
uHMKaTopa GeHondranenHa B pactBopax coseil. [loarBepanTe cBou BHIBOBI ONBITHBIM ITyTeM. B Tpu
NpOOUPKH HajIelTe MO S Kareb pacTBOPOB COOTBETCTBYIOIIMX COJIEH, NCTIONb3yeMbIX B I1. 3. JloGaBbTe BO BCe
nipobupku HemHoro 1. H>O u o 1-2 karum pactBopa dheHondranenna. OTMETHTE IIBET pacTBOpPA.
6. Hanmire ypaBHEHHS 3JIEKTPOIUTHUECKON TUCCOMALIMU KaXKI0TO U3 BEILIECTB.
7. O0BsicHUTE, TPUCYTCTBUEM KaKMX MOHOB O0YCIIOBIIEHBI KUCTIasl CPEAA U ILIEJIOYHAs Cpesia pacTBOPOB.
8. Hanmmmre ypaBHeHHs peakiyii THAPOIM3a CoNei B MOJIEKYJIIPHOM M HOHHOH (opMmax.
Tabnmuia HaOMIOACHUI:

I{BeT nHIMKATOpa pH pactBopa
(o 1mIKase yHUBEp.
WH/IMKAT. OyM.)

PactBOp
BEIIIECTBA ®enondranenH YHUBEpCaIbHBINA

Cpena
pacTBopa

HCI (H2S0x)

KOH (NaOH)

H>,O

Al(SO4); (FeCls)

NaxCOs3

NaCl (Na;SO4)

2. 3anMIIMTE YpaBHEHUS PEaKkLUi B MOJIEKYJIIPHOM, HOHHOM U KpaTKOM MOHHOM BHJIE B TETPab;
3. B omnpITe 5 3amonHuTe TAOIUILY;
4. Cpenaiite BBIBOJ O MPOJIETAHHOM padoTe.

dopma npeIocTaBICHHS Pe3yJibTaTa
Otuer o nmpoJieNTaHHOM paOoTe, BHIBOIBI HAa KAXKIBII OTIBIT, 3aITOJTHEHHAs Ta0JIrIIa, BBIBOJ ITO BCEH
nabopatopHoii paboTe.
Kpurepun oneHKH J1a00paTOPHOTo 3aHATHS:
«5» (OTNIIMYHO): BBIMOJHEHBI BCE 3aJaHUs JIAOOPATOPHOU pabOTHI, CTYJIEHT YEeTKO U 0e3 ommnbok
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OTBETUJI Ha BCE KOHTPOJIbHBIE BOMPOCHI.

«4» (XOpomIo): BBITIOJHEHBI BCE 3alaHUsl JTA0OPAaTOpPHOW padOThI; CTYAEHT OTBETHJI HAa BCE
KOHTPOJIbHBIE BOIPOCHI C 3aMEUaHUSIMHU.

«3» (YIOBJIETBOPHUTEIHHO): BBHIMOJIHEHBI BCE 3aJaHHs JTaOOPATOpPHON pabOTHI ¢ 3aMEYaHUSIMU;
CTYJEHT OTBETHJI Ha BCE KOHTPOJILHBIE BOIIPOCHI C 3aMEUAHUSIMH.

«2» (He 3a4YTeHO): CTYJIEHT HE€ BBIMIOJHWI WM BBIMIOJHWI HENPABWILHO 33JlaHUs J1a0OpaTOPHOU
paboThI; CTYIEHT OTBETWJI Ha KOHTPOJIbHBIE BOIPOCHI C OMIMOKAaMHU HJIM HE OTBETHJI HA KOHTPOJBHBIC
BOITIPOCHL.

Tema 2.7 Meta/uibl. Hemerasibl. O0mme cnocoObl mMoJy4eHHsl MeTAJJIOB

JlaGopaTopHoe 3aHsiTue Ne6
KauecTBeHHbIE peakliuy HA KATHOHBI METAJLJIOB

He.]'lb paGOTbI: HayLII/ITBCH MMPOBOAWUTH KAYCCTBCHHLIC PCAKIIMHU HAa MOHBI MCTAJIJIOB, 3aKPCIIUTH
YMCHHUEC COCTABJIAATH YpPaBHCHHA B MOJICKYJISIDHOM U HOHHOM BHUJC.

Brinosinenue padorsl cnnocodcTByeT GOPMHUPOBAHNIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

MarepunanbHoe obecnieyeHue:
ITomerienue Juist MpoBeAeHUS 1a00PATOPHBIX, IPAKTUYECKUX PAOOT; s TPYIIIOBBIX U MHAWBUIYAIbHBIX
KOHCYJIbTAIM; 17151 TEKYILETo KOHTPOJIS U MPOMEXKYTOYHOM aTTecTaluu: padouee MECTo IIpernoaaBarers,
pabouune Mecta obydaromuxcs, focka. Hoyroyk, ASER UN3481 15»; mpoektop Aser X1273 DLP —1
mT.; 9KpaH nepeHocHoil HanonbHbIH APOLLO-T SMT-1103 —1 mt.; Me6enb naboparopHas, mxad
BBITSKHOU ¢ Moiikoi —1 mT.; Ph-metp "Mynbrutect UIJI-101c kommuiekTom i onpenenenus ph—1
wt.; Ph-merp sxcnepr-ph*—1 mr.;
Becwr nemnepusie AAD-200-1 wt.; Becsr —1 mrt.; Buckozumerp B-36-246 —1 wt.; Buckozumerp B3-
246 111-1 wrt.; Hacoc Komosckoro—1 mt.; Tepmomerpsr TJI prytHbie—10 mit.; Tepmomerp TC-7-m1-1
mT.; CTOJBI TUTPOBAIbHBIE € HaJCTaBKaMM —3 1IT.; Tabnuna MenaeneeBa — 1 mT.; mKaQsl CyHNIUIbHBIE,
HIUTIBI TUTEIbHBIC; MKa( BBITSKHON C MOWKOM; CTOJIBI JaOOpaTOpHBIE; HAJACTABKH JIJISl CTOJIA.
PeakTuBHBIN IITATUB ¢ HAOOPOM PEAKTUBOB (IIE€T0YH, KUCIOTHI, COJIN ), UHAUKATOPHI, MPOOUPKH,
ITUATIETKH, IPOMBIBAJIKA C JUCTHILIMPOBAHHOU BOJIOM.
Ob6opynoBaHue: mMTaTUB ¢ Tpodupkamu, nunetku. Peaktussr: BaClzy, xnopua xenesa(Ill) FeCls, cynbdat
xene3a(ll) FeSOa, kpacuas kpossinas costb K3[Fe(CN)g], xenrast kpossinas conib K4[Fe(CN)s], BaSOs,
AgNO3, NaCl, NH40H, CuSOs,

3aganme:
. BcnoMHUTE TipaBmIIa 1Mo TeXHUKE OE€30MaCHOCTH MPHU MPOBEACHUH JIAOOPATOPHBIX PabOT.
. [IpounTaTh HHCTPYKILHIO MO MPOBEACHUIO OMBITOB.
. [IpuroToBUTH HEOOXOAUMYIO XUMUYECKYIO TTOCYTy M 000pYI0BaHUE JJIsI TPOBEACHUS OTIBITOB.
. [IpoBecTH OMBITHI.
. Opopmuts n1abopaTopHyto padboTy.
. 3amonHATE TAOIUITY
. Cnenaiite BEIBOJ O TPOBENEHHON paboTe
KoHTpoJibHbIe BOPOCHI U 3a1aHUS.
1. YKkaxuTe 4ncio 3JeKTPOHOB B aTOMax OpoMa, XJIopa, JTUTHSI.
2. YKaxuTe 4uciio MPOTOHOB B aTOMAaX HATPHs, BaHAIUs, aproHa.
3. YKaXute THII XUMHUYECKOH CBA3H B COEIUHEHUSIX

~N N N kW=
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a) XJIOpU/I KaJus,
0) kuciopo,
B) MarHui,
r) xsopun dpocdopa (I11),
1) OKCHJI HaTpH,
€) Boja.
4. YKaXuTe CTENICHH OKUCIICHHS SJIEMEHTOB B COCAMHCHUSX:
MnF;, KoMnO4, MnyO7.
5. PaccraBbTe KOO PHUIMEHTH B OKUCIUTEIBHO-BOCCTAHOBUTEIBHOMN PEAKITHH:
Cu + H2SO4 — CuSO4 + SOz + H20
YKKHUTE OKUCIIUTENb U BOCCTAHOBUTEII.

Ilopsinok BeINOJHEHHs PadOTHI:
1 IIpoBeauTe 1aGOPaTOPHBIE OIBITHI COTIIACHO WHCTPYKIIHU:
Oneit 1 KayecrBennas peakuusi Ha nonbl Fe?*,
B npo6upky Ne 1 nanelite pactBop cynbdara sxenesa(ll). B mpobupky npuieiite pacTBop KpacHOM
kpoBsiHoit conu K3[Fe(CN)s]. OTMeThTe OKpacKy MOJy4YE€HHOTO BEIIECTBa.
OnpiT 2 KauecTBenHas peakuusi Ha HoHbI Fe*,
B npoOupky Haneiite pactBop xsopun sxene3a(lll), mpunelite pacTBop xeNToil KpOBIHOI cou
K4[Fe(CN)s]. OT™MeThTe OKpacKy OJyUEHHBIX BEIIECTB.
OnwiT 3 KauecTBeHHAas peakuusi Ha HOHBI BaZ*,
B nmpobupky Hanelite pactBop xiopunaa 6apust, npuienite pactBop FeSO4. OTmersTe Habm01a8MBIE
WU3MEHEHUS.
OnbiT 4 KauecTBeHHAs1 peakiusi HA HOHBI Ag™.
B nmpo6upky Hanelite pactBop AgNOs, no6asste pactBop NaCl. OtmeTbTe HaOM01aeMble U3MEHEHUS.
Onpit 5 KayecTBennasi peakuusi Ha nonbl Cu?*,
B nmpo6upky Hanelite pactBop CuSOs, no6asbte pactBop NH4OH. OT™MeThTe HabMt01aeMble H3MEHEHHUS.
Pe3ynbTarhl ONbITOB OOPMUTE B BHJIE€ TAOIUIIBI:

[Ber IIBer
Ne Conepxxumoe | cOEPKUMOTO COZIEPKIMOTO VpaBHeHue peakium
OIbITa | MPOOUPKH npoOUPKH 110 IpOOUPKH TOCIIe
peaKIyu peaxiuu
1 FeSOq4
2 FeCls
3 BaCl,
4 AgNOs,
5 CuSO4

VYpaBHeHus u3 onbITOB Ne 3,4 3anuminTe B MOHHOM U MOJIEKYJISIPHOM BHJIE.

2 3anuIInTe YpaBHEHUS peakluii B MOJIEKYJISIPHOM, HIOHHOM U KPaTKOM HOHHOM BU/JIE B TETPA/ib;
3 CnuenaiiTe BBIBOJ O MPOJICIaHHON paboTe

®opma npeaocTaBIeHHUA pe3yabTaTa
OtyeT o mpoieTIaHHOM paboTe, ypaBHEHNE PEAKIIUKA B MOJIEKYJIIPHONW U HOHHOM (popMax, BBIBOJIBI HA
KaXKIIBIH OTIBIT, BBIBOJI 110 BCEH Tab0OpaTopHOl padbore.
Kpurepun oueHKH J1a00PaATOPHOT0 3aHATHS:
«5» (OTNIIMYHO): BBIMOJHEHBI BCE 3aJaHUs JIAOOPAaTOPHOU pabOTHI, CTYJIEHT YEeTKO U 0e3 omHnboK
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OTBETUJI Ha BCE KOHTPOJIbHBIE BOMPOCHI.

«4» (XOpomIo): BBITIOJHEHBI BCE 3alaHUsl JTA0OPAaTOpPHOW padOThI; CTYAEHT OTBETHJI HAa BCE
KOHTPOJIbHBIE BOIPOCHI C 3aMEUaHUSIMHU.

«3» (YIOBJIETBOPHUTEIHHO): BBHIMOJIHEHBI BCE 3aJaHHs JTaOOPATOpPHON pabOTHI ¢ 3aMEYaHUSIMU;
CTYJEHT OTBETHJI Ha BCE KOHTPOJILHBIE BOIIPOCHI C 3aMEUAHUSIMH.

«2» (He 3a4YTeHO): CTYJIEHT HE€ BBIMIOJHWI WM BBIMIOJHWI HENPABWILHO 33JlaHUs J1a0OpaTOPHOU
paboThI; CTYIEHT OTBETWJI Ha KOHTPOJIbHBIE BOIPOCHI C OMIMOKAaMHU HJIM HE OTBETHJI HA KOHTPOJBHBIC
BOITIPOCHL.

Tema 2.7 Metasubl. Hemeraaibl. O01mme cnoco0bl nNojy4eHus1 MeTaJIOB

JlaGopaTopHoe 3ansiTue Ne7
Koppo3usi MeTasIoB ¥ c110CO0BI 3alIUTHI OT KOPPO3UHU

Ienp padoThI: 03HAKOMIIEHHE C IPOLECCAMHM XUMUYECKON U 3JIEKTPOXUMHUYECKON KOPPO3UH,
MIPOTEKAIOIINMH B Pa3IMYHBIX CPEAax, U HEKOTOPBIMU METO/IaMU OOpBOBI C KOPPO3HEH.

Brinosinenue padoTsl cnocod6cTBYeT GOPMHUPOBAHNIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

MarepuanbHoe obecrieyeHue:

[Tomenienune 1t MPOBEACHUS TA00OPATOPHBIX, MPAKTHYECKUX PAOOT; ISl TPYIIIOBBIX H
WHIUBUAYATbHBIX KOHCYIbTAIIUH; IS TEKYIIEro KOHTPOJIS U TPOMEKYTOUHOM aTTecTauu: pabodee
MECTO TpernojaBaress, padoune Mecta ooydarommuxcs, qocka. Hoyroyk, ASER UN3481 15»; npoekTop
Aser X1273 DLP —1 1wrt.; akpan neperocHoit HanoabHbIE APOLLO-T SMT-1103 —1 wt.; Mebens
nmabopaTtopHasi, mKkad BeITSHKHOM ¢ MOKoM —1 mT.; Ph-metp "Mynsturect UITJI-101c xommiexkTom asis
omnpenenenus ph—1 mr.; Ph-merp skcnepr-ph*—1 mr.;

Becnt nemndepunsie AJID-200-1 mt.; Becsr —1 mt.; Buckosumerp B-36-246 —1 mit.; Buckozumetp
B3-246 II-1 mrt.; Hacoc Komosckoro—1 mr.; Tepmomerps! TJI prytasie—10 wr.; Tepmomerp TC-7-m1-
1 wrt.; CTONBI TUTPOBAIBHBIC C HAZCTaBKamMH —3 1IT.; Tabnuna Menaeneea — 1 mt.; mikadsl
CYLIMJIbHBIE; IIUIIBI TUT€IIbHBIE; MIKa() BBITSKHON C MOMKOM; CTOJIBI Ja0OpaTOPHbIE; HAACTABKU IS
ctoja. PeakTuBHBIN MITaTUB ¢ HAOOPOM PEAKTUBOB (IIE€JI0YH, KUCIOTHI, COJIN ), MHAUKATOPBI, TPOOUPKH,
IIUIIETKHU, IPOMBIBAJIKA C IUCTUIUIMPOBAHHOMN BOJIOM.

O6opynoBanue: mTatuB ¢ npodbupkamu, nunetku. Peaktusel: BaCly, xmopun xeneza(Ill) FeCls,
cynbdar xene3a(ll) FeSOus, kpacuas kpossiHas conb K3[Fe(CN)s], sxentast kpoBsiHas conb K4[Fe(CN)s],
BaSO4, AgNOs3, NaCl, NHsOH, CuSOq.

3ananue:

1. BcnoMHUTH NpaBuiia 1Mo TeXHUKe 0e30M1acCHOCTH MPH MPOBEACHUH JTaO0paTOPHBIX PadoT.

2. [IpounTaTh MHCTPYKIMIO IO MPOBEIECHUIO OIBITOB.

3. IIpuroToBUTH HEOOXOAMMYIO XUMHUECKYIO IIOCYAY U 000pyA0BaHHE IJIsl IPOBEICHHSI OMBITOB.

4. ITpoBecTH OIBITHI.

5. OpopmMuth 1a60paTOPHYIO PAbOTy YpaBHEHHS PEAKIIUHA.

6. Crienaiite BbIBOJI O ITPOBENEHHON padboTe

KoHTpoJsbHbIe BONIPOCHI M 32JaHUA

1. Uto Takoe kopposus MetamuioB? KinaccupuuupoBaTs KOPPO3UIO MO MEXaHU3MaM €€ MPOTEKAHUS.

2. OxapakTepu3yiTe CyIHOCTb 3JIEKTPOXUMHUUECKON KOPPO3HH.

3. YUto Takoe rajibBaHMYECKHE MHKpOAJIeMEHThI? Kakue mporecchl MpOTEeKalT MO aHOAHOMY U
KaTOJHOMY MEXaHHU3MaM IIPU KOPPO3UHU B KUCJION U HEUTPAJIILHOU Cpelax.

4. Yto Takoe KUCIOPOIHAS U BOJOPOIHAS ACTOJISIpU3aLivs?
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5. Ot kakux ($aKkTOPOB 3aBUCHT CKOPOCTH KOPPO3HH?

6. Ilouemy B ’xene3HOM OOYKE MOXKHO XPaHUTh CHUIIBHO KOHLIEHTPUPOBAHHYIO U HEJb3sl XPaHUTh
pa30aBICHHYIO CEPHYIO KUCIOTY?

7. Eciin Ha CTalbHOM IIPEAMET HAHECTH KaIUIK BOJBI, TO KOPPO3UM IIOABEPraeTcs CpelaHss, a He
BHEIIHAS 4YacThb CMOYEHHOro Metaia. Ilociie BBICBIXaHMS Kallli B €€ LEHTPE IOSABIIAETCA ISATHO
pxaBuuHbl. YeM 3T0 MOXHO 00BsicHUTH? Kakoil ydacTok meraiia, HaXOJSALIMUCS TMOJ Karuield BOJIbI,
ABJIACTCS aHOJHBIM U KaKoW — KaTogHBIM? COCTaBbTE YPaBHEHMS COOTBETCTBYIOLIUX ITPOLIECCOB.

8. Ilepeuucnure W3BECTHBIE METOJbI 3aIIMTHl METAJIOB OT Koppo3uu. Yem cieayer
PYKOBOJICTBOBAThCS MPH UX BbIOOpPE?

IMopsinok BbINOJIHEHHUS PA0OThI:

1. TIpoBeaute mabopaTOPHBIE ONBITH COTTIACHO HHCTPYKLIUU:
OmneIT 1 YaajieHune 3allIUTHOMN IVIEHKH ¢ METAJLJIa

Jlist IpOBEZICHUsI OTBITA BaM MOHAO0STCS JIBE CTEKIISTHHBIE TPOOUPKH, B Kaxkayto BHecuTe 1,5-2,0
MJI JUCTHJUIMPOBAHHOW BOJIbI M HECKOJIBKO KPYIMHOK METaJIIM4ecKoro maruus. [lodemy maruuii B 3Tux
YCIIOBUSX HE B3aUMOJICHCTBYET ¢ Boaoi? B omHy u3 mpoOupok mo0aBbTe 6 Kamellb HACBIIEHHOTO
pactBopa xjopujga aMmMoHuss. OObACHUTE aKTUBHOE pacTBOPEHHE MAarHus B 3TOH mpoOupke. 3amucarh
YpaBHEHHUS IPOTEKAIOIIEH PEAKIIUH.

OmnbiT 2 Koppo3usi Ipu KOHTAKTE PA3JIHYHBIX METAJLIIOB

CornyTyro moJ yrioM CTEKISIHHYIO TpyOKy 3akpenute B mratuBe u 3amonnute 0,01 H. pacTtBopom
CepHON KUCIOTHL. B 01HO M3 OTBepCTU TPYOKH IOMECTUTE MEIHYIO IUIACTUHY, B JAPYroe — IIMHKOBYIO
TaK, 4TOObI IJIACTUHBI HE collpuKkacanuch. HalOntonaiite BblieneHre BOIOpOa HA TOBEPXHOCTU LIMHKA U
€ro OTCYTCTBME Ha IIOBEPXHOCTH Meau. llpuBenuTe MIIAaCTUHKM B KOHTakT Apyr ¢ ApyroM. Yem
OOBSICHUTH MOSIBUBILIEECS BbIJIEJIEHHE BOJOPO/Ia HAa TOBEpXHOCTH Meau? Kak BiMseT KOHTAaKT ¢ MebIO Ha
Koppo3uto nuHka? Hanummure cxeMy IeHCTBUS BO3HUKILETO IaJIbBAHUYECKOTO MUKPORJIEMEHTA.

OnbiT 3 KaToanble u aHOHbIE 3allIUTHbIE MeTALJINYeCKUe OKPBITHS

JlBe MpoOHMpKM 3allOJHUTE HAMOJOBUHY AMCTWIIJIMPOBAHHOM BOAOH, n00aBbTe MO 2-3 KaruM
pacTBopa CepHOM KHCIOTHI M rekcaruanodeppara (III) kamus — Ka4eCTBEHHOTO pEaKTHWBA HA HMOHBI
xene3a (II), pactBopsl mepememiate. B oaHy npoOHpKYy OMyCTHTE MOJOCKY OIMHKOBAHHOTO JKeje3a
(>xenes3a, MOKPBITOTO LUHKOM), B JIPYI'YI0 — IMOJIOCKY JIy’KEHOTO jkeje3a (Kene3a, MOKPBITOrO OJIOBOM).
Yepes 1-2 muH HaOmrofaiiTe M3MEHEHUE OKPACKU pacTBOpa B MPOOUpPKE C JyXKEHbIM kene3oM. CHHui
IIBET pacTBOpa 00yCIJIOBJIEH MOSIBIEHUEM B pacTBOpe MOHOB kene3a (I1), koTopeie ¢ rekcarmanodepparom
(IIT) kanust 0O6pazytoT TypHOYJIEeBY cuHb. [loueMy 1BET pacTBOpa B MPOOUPKE C OLMHKOBAHHBIM KeJE30M
octaicsi 6e3 m3MeHeHus? CocTaBbTE€ CXEMbI DJIEKTPOXMMHUYECKONH KOPPO3MH, MpOTEKarolleld B o0enx
npooupKax.

OmnbiT 4 Koppo3us kesie3a B pa3jJIM4YHbIX 3JIEKTPOJIUTAX

Jlnist IpoBeZIeHHsT OIBbITAa BaM MOHA00ATCS 5 CTEKJISHHBIX MPOOUPOK, HAMOJOBHUHY 3allOJHEHHBIX
pacTBOpaMH CIEAYIOIMNX IEKTPOIHUTOB: | — AUCTHILTHPOBAHHOM BOOM; 2 — BOAHBIM pacTBopoMNaCl, 3
— BoaHbIM pactBopoM MgClz; 4 — BogubiM pactBopoM NaOH; 5 — BogubeiMm pactBopoMHCI . B kaxayro
u3 npobupok nobaBbTe 2—3 Kammm rekcaunanodeppata (III) xamus u moMecTUTh KeNe3HyIO IIACTHHY
(umu rBO3/b). OOBACHUTE NPOUCXOJAIINE MPOLECCHl, CPAaBHUTE MHTEHCHMBHOCTh KOPPO3HMU JKeje3a B
Pa3IMYHBIX Cpelax, 3alWIINTe ypaBHEHHS KOPPO3MOHHBIX IpoleccoB. BriBoabl odopmure B BuUie
tabmunpl: Koppo3nonnas cpena Muaukatop kopposun kene3a Okpacka pacTBOpa € JKEJNE3HOH
IIJJACTUHOM Y paBHEHUS! KOPPO3HOHHBIX ITPOILIECCOB

OmneIt S IIpoTekTOpHas 3aIMTA CTAJIN

B nBa creknsiHHBIX cTakaHuMka HanelTe o 10 miu pa3dasnenHoit (~10 %) cepHOI KUCIOTHI U 1O 2-
3 karum rexcannanodeppara (I111) kanus. B ogun cTakaHUMK OMyCTUTE CTAJIBHYIO IUIACTHHKY, B IPYTOM —
CTAJIBHYI0 IUIACTUHKY, COCIWHEHHYH) METAUIMYECKUM IPOBOJHUKOM C LMHKOBOM IITACTHHKOM.
OOBsicHUTE KOPPO3UIO KeJie3a B OTHOM U3 CTAKAHUYMKOB U €€ OTCYTCTBHE B IPYTOM.
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2. 3aluUIMTE YPAaBHEHUS PEAKIUI B MOJIEKYJIIPHOM, HOHHOM M KPaTKOM MOHHOM BHJIE€ B TETPAb;

3. CpnenaiiTe BBIBOJ O IPOJEIAHHON padboTe

dopma npeaocTaBaeHHus pe3yabTaTa
OT4er o mpojieTaHHol paboTe, ypaBHEHHE PEaKIIMU B MOJIEKYJIIPHOW U MOHHOH (popMax, BBIBOJIBI HA
Ka)KJIbIN OTIBIT, BBIBOJI 11O BCel 1abopaTopHOil padoTe.

Kpurepun oueHKH J1a00PaATOPHOTO 3aHATHS:

«5» (OTIUYHO): BBIMIOJHEHBI BCE 3aJaHUs JaOOpaTOpHON pabOThI, CTYJAEHT YETKO W 0e3 OmmMOOoK
OTBETUJI Ha BCE KOHTPOJIbHBIE BOIPOCHI.

«4» (XOpomIo): BBIOJHEHBI BCE 3aJaHMs JIAOOPATOPHOW pabOTHI; CTYICHT OTBETHJ Ha BCE
KOHTPOJIbHBIE BOIPOCHI C 3aMEUaHUSIMHU.

«3» (YIOBJIETBOPUTEILHO): BBINOJIHEHBI BCE 33JaHUs JAOOPATOPHON pabOThl C 3aMEYaHUSIMU;
CTYJEHT OTBETHJI Ha BCE KOHTPOJIBHBIE BOIIPOCHI C 3aMEYAHUSIMH.

«2» (He 3a4TeHO): CTYJIEHT HE€ BBIMIOJHWJI WM BBIOJHWI HEMPABUWIBLHO 3aJaHUs J1TA0OpaTOPHOU
paboThI; CTYIEHT OTBETWUJ Ha KOHTPOJIbHBIE BOIPOCHI C OMIMOKAMHU HJIM HE OTBETHJI HA KOHTPOJIBHBIC
BOIIPOCHI.

Tema 2.7 Metasabl. Hemeranasl. O0umue cnoco0bl mo1y4eHusi METALIIOB

JlabopaTopHoe 3ansitue Ne8
HccaenoBanue Gpu3nyecKUX U XHMHYECKHX CBOHCTB MeTAJIJIOB H HEMETAJLI0OB

Iesb: 03HaKOMIIEHUE ¢ HEKOTOPBIMU CBOWCTBAMH METAJLIOB

Brinosinenue padorsl cnocod6cTByeT GOPMHUPOBAHUIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

MarepunanbHoe obecnieyeHue:

[Tomenienue s npoBeAeHUs 1aOOPaTOPHBIX, IPAKTUUYECKUX PabOT; ISl TPYNIIOBBIX U
WH/IMBUYaIbHBIX KOHCYJbTAlU/; JJIS TEKYIIEro KOHTPOJIS U IPOMEXKYTOYHON aTTecTaluu: pabodee
MECTO TIpernojaBaress, padourne Mecta o0ydarommuxcs, 1ocka. Hoyroyk, ASER UN3481 15»; mpoekTop
Aser X1273 DLP —1 wr.; sxpan neperocHoit HaroiabHbIE APOLLO-T SMT-1103 —1 wt.; Mebens
nabopaTtopHasi, mkad BEITSHKHOU ¢ MOKoW —1 mT.; Ph-metp "Myneturect UITJI-101c xommiexkTom ajis
omnpenenenus ph—1 mr.; Ph-merp skcnepr-ph*—1 mr.;

Becnt nemndepunsie AJID-200-1 mT.; Becsr —1 mt.; Buckosumerp B-36-246 —1 mit.; Buckosumetp
B3-246 1111 mrt.; Hacoc Komosckoro—1 mr.; Tepmomerpsr TJI prytasie—10 wr.; Tepmomerp TC-7-m1-
1 mwrT.; CTONBI TUTPOBANBHBIC C HAZCTaBKaMu —3 1IT.; Tabnuna MenaeneeBa — 1 mt.; mikadu
CYILIMJIbHBIE; IUIMIIBI TUTeIbHBIE; MIKa( BBITSKHON C MOMKOM; CTOJIBI Ta0OpaTOPHbIE; HAACTABKU JJIS
ctoja. PeakTuBHBIN MITaTUB ¢ HAOOPOM PEAKTUBOB (IIE€TI0YU, KUCIOTHI, COJIN ), MHAUKATOPBI, TPOOUPKH,
MIUIIETKHU, IPOMBIBAJIKA C IUCTUIUIMPOBAHHOMN BOJIOW. PEakTHBBI: HATpUii, AUCTUIIMPOBAHHASA BOAA,
¢benondranent, nopomkooOpazHoe Keye30, CoIsTHas KUCIO0Ta, pacTBOp Cyib(haTa Meu, TpaHyJsIbl IUHKA,
CEpHasl KUCIIOTA.

O6opynoBanue: XUMHUYECKUH TTOTHOC, TIOJICTABKa JJIsI MPOOUPOK, TPOOHUPKHU

O6opynoBanue: mMTaTHB ¢ Mpodupkamu, nunetku. Peaktusel: BaCly, xmopun xeneza(Ill) FeCls,
cynbdart xenesa(Il) FeSO4, kpacuas kpoBsnast coib Ki[Fe(CN)g], xentas kpossiHas coinb Ka[Fe(CN)g],
BaSO4, AgNO3, NaCl, NH4OH, CuSO4.
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3aganmue:
KoHTpoJibHBbIE BONPOCHI
1. 3aKkOHYUTH ypaBHEHUS pEAKIU, HATUCATh UX B MOHHOM BH/JIE:
Mg +H3POq4
K20+H>2S04
Fe+AgNO:;
2. Kakumu crioco6amMu MOYKHO TOTYYHTh HEMETAILIIbI?
3. Kakue cBoiCTBa HEMETAJUIbl MOTYT IPOSIBIIATh B PEAKIIUAX ?
4. Kakue peakiuy nIpucyIiy HeMeTalaam?

HOpﬂ)IOK BbIITOJTHCHU A paGOTbI:

1. TIpoBenute 1abOpaTOPHBIEC OMBITHI COTJIACHO UHCTPYKIIUU:
O3HaKkoMJIeHHE C HEKOTOPBIMH CBOMCTBAMHU METAJVIOB M UX COeIMHEHUI

Omnpit 1. IN'opsAmmil MarHuii B XUMHUYECKOMN JIOXKEUKE OMYCKAaIOT B CTaKaH C Harperoi cepoi. Uto
HaOmonaere? Hamummre ypaBHeHHE peakuu. Kakoe CBOMCTBO METAJIOB TIOJTBEPKIACT STOT OTIBIT?

OmnpiT 2. B mpoOupKy HajdWId COJISIHYIO KHCIOTY W MOMECTUIIM HECKOJBKO IpaHysl HUHKA. YUTo
HaOmoaere? Hammmmre ypaBHeHHE peakuu. Kakoe CBOHCTBO METaJIOB TIOTBEPKIACT STOT OTIBIT?

OmnpiT 3. B npoOupKy MOMECTHIIM CMECh CTPY>KEK MarHus M U3MEIbYEHHOTO B TMOPOIIOK OKCHIA
kpemuus. [Ipobupky Harpenu B uiaMmeHu cnupToBku. Uto Habmonaere? Hanummre ypaBHEHHE PEaKIINu.
Kaxkoe cBOICTBO METAIIJIOB NOATBEPKIAAET 3TOT OMBIT?

Oneir 4. K nmony4yeHHOM cOIM BO BTOPOM OIBITE J00AaBUIM pPAcTBOp wiesouu Harpus. Uro
HaOmonaere? Hammmmre ypaBHeHue peakuuu. Kakoe CBOMCTBO COEIMHEHHMH METAJJIOB 3Ta PeaKIMs
MTOATBEPKIALT?

OmnpiT 5. Ha acGecToBy10 CETKy MOMECTUIIM CMECh IIMHKA M Cepbl, BHECIM B HEe TOPSIIIUIl MarHui.
Uro nabmogaere? Hamummure ypaBHeHus peakuuu. Kakoe cBOHCTBO HEMETANIOB MOATBEP)KIAET 3TOT
omnbIT?

O3HakoMJleHHe 00y4YaI0IIMXCSl ¢ HEKOTOPbLIMM CBOMCTBAMHU HEMETAJJIOB U X COeJUHEHUIA.

OmnpIT 6.B crynke pazoTpeM HeOOIIbIIOE KOTUYECTBO cepbl. OTpexxeM MalleHbKUI KyCOUeK HaTpHs
Y COETMHUM HATpHil ¢ cepoil myTeM pactupanus B ctynke. Yto Habmonaete. Hanumure ypaBHeHue
pEaKLUu U CIENANTE COOTBETCTBYIOIINE BBIBOIBI O CBOWCTBE HEMETAIIIIOB.

OmnpIT 7. B XUMUYECKYIO JTOKEUKY TOMECTUM HEOOJIbIIOE KOJIMYECTBO CEPHI M HArpeeM B IUIAMEHHU
cnupToBKU. YTo Habmronaete? Hanuimmre ypaBHeHHE peakliuy U ciesiaiiTe BBIBOJ O CBOMCTBAX
HEMETAJUIOB HA IIPUMEPE CEPBI.

OmnpIT 8. B npobupky nomemiaeM HECKOIbKO IPaMMOB IIepMaHraHaTa Kajius U 100aBisieM
HeOO0JIbIII0E KOJIMYECTBO COJISTHOM KUCIOThl. UTo Habmonaete? Hanuimre ypaBHeHUS peakiuu.
[TomyuenHsIi ra3 nporyckaeM B IpoOupKy ¢ Bogoi. Uro Habmogaere? OO0bsicHuTe npouecc Hanumure
YpaBHEHUE PEAKLIUH.

OmnbIT 9. Bo3bMeM crinuky u nofoxokém ee. Uto Habmonaere? Kakue peakiiuu npu 3Tom
nporekarot? Kakne cBoWCTBa MPOSABIAIOT HeMeTaIIbl? Hanummre ypaBHEHUS peakiui.

2. 3anWIIUTe YpaBHEHUS PEAKIUH B MOJICKYJIIPHOM, HOHHOM M KPATKOM HOHHOM BHJIC B TETPA[Ib;
3. CpemnaiiTe BBIBOJI O IPOJIETaHHON paboTe
®opma npegocTaBJeHHs pe3yabTaTa

OTtyeT o mpoieIaHHOM paboTe, ypaBHEHNE PEAKIIUKA B MOJIEKYJISIPHONU U HOHHOM (popMax, BBIBOJIBI HA
KaXKIIBIN OTIBIT, BBIBOJI 110 BCEH Tab0OpaTopHO padore.
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Kpurepun oueHKH J1a00PaATOPHOTO 3aHATHS:

«5» (OTIUYHO): BBIMIOJHEHBI BCE 3aJaHUs JaOOpaTOpHON pabOThI, CTYJIEHT YETKO W 0e3 OmmMOOoK
OTBETUJI Ha BCE KOHTPOJIbHBIE BOIPOCHI.

«4» (XOpomIo): BBITIOJHEHBI BCE 3alaHUsl JTA0OPAaTOPHOW padOThI; CTYIEHT OTBETHJI HAa BCE
KOHTPOJIbHBIE BOIPOCHI C 3aMEUaHUSIMHU.

«3» (YIOBJIETBOPHUTEIHHO): BBHIMOJIHEHBI BCE 3aJaHHs JTaOOPAaTOpPHON pabOThI ¢ 3aMEYaHUSIMU;
CTYJEHT OTBETHJI Ha BCE KOHTPOJbHBIE BOIIPOCHI C 3aMEUAHUSIMH.

«2» (He 3a4YTeHO): CTYIEHT HE€ BBIMIOJHWJI WX BBIIIOJHWI HENPABWILHO 33JlaHUs J1a0OpaTOpPHOU
paboThI; CTYIEHT OTBETWJI Ha KOHTPOJIbHBIE BOIPOCHI C OIIMOKAaMHU HJIM HE OTBETHJI HA KOHTPOJBbHBIC
BOIIPOCHL.
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