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1 BBEJAEHUE

BaxHylo yacTh TEOpPETHYECKON M MpOo(heCCHOHATBFHONW MPAKTHUECKOW MOATOTOBKU OO0YYarOIIUXCs
COCTABJIAIOT MPAKTUYECKUE U JJaOOPAaTOPHbIE 3aHATHUS.

CoctaB M conepkaHHe MPAKTHYECKHX M JTAOOPAaTOPHBIX 3aHATHA HAIpPaBICHBl HA peaU3aIlUio
denepanbHOr0 rocyAapCTBEHHOIO0 00pa30BaTENbHOIO CTaHAApPTa cperHero oOlmero oOpa3oBaHUs C
YYETOM IOTYy4aeMOU CIEHHAIIBHOCTH.

Benymeli  aunakTudeckoil - Lenbr0  NPAKTUYECKUX — 3aHATMH  sBiserca  (opMupoBaHue
npoeCCUOHATIBHBIX MPAKTUYECKUX YMEHHUH (YMEHHH BBIOIHATH OINpENesIeHHbIC NeHCTBUS, ONEpalty,
HE0O0XO/AMMBIE B IOCIEAYIOUIEM B MPO(ECCHOHAIBHONW IEATENbHOCTH) MM Y4eOHBIX NPAaKTUYECKHUX
YMEHU XUMUH), HEOOXOUMBIX B OCIEIYIONIeH yueOHOM eI TeTbHOCTH.

Benymell aunakTudeckoil 1Lenb0  J1a0OpPAaTOPHBIX  3aHATUH  SBISETCS HKCIEPUMEHTAIbHOE
IIOATBEPK/ICHUE U IPOBEPKA CYILIECTBEHHBIX TEOPETUUECKUX MOJIO0KEHUH (3aKOHOB, 3aBUCHMOCTEMN ).

B coorBerctBUM ¢ paboueli mporpaMmoil y4eOHOW JUCHUIUIMHBI «XHUMHSI» MPEAyCMOTPEHO
IIPOBEICHUE NMPAKTUYECKUX U J1a00PaTOPHBIX 3aHATUH.

BeinonHenne npakTU4ecKux M JIaOOpaTOpHBIX paboT obecreunBaeT AOCTHKEHHE 00Yy4aroLUMMUCS
CIIEYIOIUX Pe3yJIbTATOB:

I1P61. chopMUpOBaHHOCTH MPEACTABICHUN: O XMMUYECKOH COCTaBIISIIOIIEH €CTEeCTBEHHOHAYYHOU
KapTHHBI MUPA, POJIH XUMHUU B TIO3HAHUH SIBJICHUN MPUPOBI, B (OPMUPOBAHUH MBIIUICHHUS U KYJIbTYPHI
JUYHOCTH, €€ (DYHKIMOHAIBHOW IpPaMOTHOCTH, HEOOXOJUMOM MAJIs PELIeHHs MPAaKTHYECKUX 3ajad U
9KOJIOTMYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON Cpele;

[1P62. BnageHne cucTeMoil XUMUYECKUX 3HAHUH, KOTOpasi BKIIIOUAET: OCHOBOIIOJIArAl0IUE TOHATUS
(XMMHUYECKHUIl 2JIEMEHT, aToM, 3JICKTPOHHAs 000JI04Ka aToma, S-, P-, d-3JICKTPOHHBIE OPOMTAIN aTOMOB,
HOH, MOJIEKYJIA, BAJIECHTHOCTD, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas CBA3b, MOJIb,
MOJISIpHAsl Macca, MOJIIPHBIA 00bEM, YITIEPOIHBINA CKeJIeT, YHKINOHATIBHAS TPYIIa, paJAuKall, H30MEpHs,
U30MEPBI, TOMOJIOTUYECKUN Psifl, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPO- U a30TCOAEPIKALUE COCIUHEHUS,
OMOJIOTMYECKH aKTUBHBIE BEIleCcTBa (YIiIeBObl, JKUPHI, OCJIKH), MOHOMEp, TOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COEAMHEHMs, KPUCTAJUIMYECKas pPEIIETKa, THUIBl XUMHUYECKMX pPEaKIMH
(OKMCIUTEIbHO-BOCCTAHOBUTEBHBIE, 3K30- U AHAOTEPMUYECKUE, PEaKLMU MOHHOTO OOMEHa), pacTBOp,
ANIEKTPOJIUTBI, HEAIEKTPOJUTHI, DJIEKTPOJUTHYECKAs JUCCOLMALMUSA, OKHCIUTENb, BOCCTAHOBUTEID,
CKOPOCTb XMMMUYECKON pEeaKIh, XUMUYECKOE PABHOBECHE), TEOPUU U 3aKOHBI (TEOpUS XUMHUYECKOIO
CTpOEHMsI oOpraHuueckux BemecTB A.M. bytiepoBa, Teopusi 3IEKTPOJIMTHYECKOM AHUCCOLMALINU,
nepuoanueckuii 3ako J.M. MenneneeBa, 3aKkoH COXpaHEHUS MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN
A3BIK  XUMHUH, (DAKTOJOTMUYECKHE CBEAECHUS O CBOICTBaX, cocTaBe, IOJNYyYEeHMH M 0O€30MacHOM
UCIOJIb30BAaHNN BaXHEMIIMX HEOPraHWYECKHMX M OpPraHMYECKHUX BEIIECTB B OBITY M MPaKTUYECKOU
JESTEIbHOCTH YEJIOBEKA;

I1PG3. chopMHUpOBaHHOCTH YMEHUI BBIABIATH XapaKTEPHbIE MPU3HAKK U B3aMMOCBSA3b M3yYEHHBIX
MOHATHM, TPUMEHATH COOTBETCTBYIOIINE MOHITHS ITPH ONMCAHUM CTPOEHUS M CBOMCTB HEOPTaHUYECKUX
Y OPraHMYECKUX BEIIECTB U MX MPEBPALICHHI; BBIABIATH B3aUMOCBA3b XUMUYECKUX 3HAHUN C TOHSITUAMHU
U TIPEJCTABICHUAMHU JPYTUX €CTECTBEHHOHAYYHBIX IIPEAMETOB;

[1P64. chopMUpOBaHHOCTH YMEHHUW WCIOJH30BaTh HAWNMEHOBAHUS XHMHYECKUX COCTMHEHHUI
MEXYHapOJAHOIO COI03a TEOPETUUYECKON M MPUKIAJHOW XMMHUU U TPUBUAJIBHBIE Ha3BaHUS Ba)KHEHIINX
BEUIECTB (ITHJIEH, alleTWJICH, TIUIEepUH, (peHomd, hopManbAeru, YKCyCHas KUCIO0Ta, INIMIKH, YrapHbIA
ra3, yrjaeKuCibld ra3, aMMHakK, raiieHas H3BECTb, HETalleHas HW3BECTb, MHUTHhEBas COJa M JPYTHX),
COCTaBJIATh (DOPMYJIBI HEOPraHMYECKUX U OPraHMYEeCKUX BEIIECTB, YPAaBHEHUS XHMHUYECKUX pPEaKIIHi,
OOBSICHATH UX CMBICT; TIOJTBEPKJIATh XapaKTePHbIE XUMUYECKHUE CBOWCTBA BEIIECTB COOTBETCTBYIOIIUMHU
AKCIIEPUMEHTAMU U 3aIIUCSIMHU YPaBHEHHUHN XUMUYECKUX PeaKIuii;

I1P65. chopMHpPOBaHHOCTh YMEHUI yCTAHABIMBATH MPUHAAICKHOCTh N3YYEHHBIX HEOPraHUYECKHX
U OpPraHWYECKUX BEILIECTB K OINpeAENEHHBbIM KjlaccaM U TpyIIaM COEIWHEHUH, XapaKTepu30BaTh HX
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COCTaB M BaXXHEHIINE CBOICTBA; ONpPENEIATh BUABI XMMHMUECKHUX CBs3el (KOBaJEHTHAas, HOHHas,
METaJlJIN4ecKasi, BOAOPOJHAsS), THUIBl KPUCTAJUIMUECKUX PEUIEeTOK BEIIeCTB; KJIacCU(ULUPOBATH
XUMHUYECKHUE PEAKIIUU

[1PG6. BmaseHME OCHOBHBIMH METOJAMHU HAyYHOTO MO3HAHHUS BELIECTB U XUMHYECKHX SIBICHUMN
(nabmroieHne, U3MEpPEHUE, SKCIEPUMEHT, MOJICITUPOBAHHKE);

I1PG7. chopMmupoBaHHOCTP YMEHHIl NPOBOAUTH pacueThl IO XUMHYECKUM QopMmylIaM U
YpaBHEHHUSIM XHMHUYECKHX pEaKIUil C MCIONb30BaHHEM (U3NYECKUX BEIMYMH, XapaKTEpU3YIOIIUX
BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMalbHBIC YCIOBHUS) Ta30B, KOJUYECTBA
BELIECTBA; HCIIOJIb30BaTh CUCTEMHbIE XMMHUYECKHE 3HAHMS Uil IPUHATUS PELICHUM B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

I1P68  copMHUpPOBAaHHOCTh YMEHHWH IUJIAHUPOBATh M BBIMNOIHATH XHMHUYECKUH HKCIEPUMEHT
(mpeBpailieHUsl OPraHUYECKUX BEIIECTB IIPU HAarpeBaHUU, MOJyYEHHE STUJICHA U U3YUYEHUE €r0 CBOWCTB,
KayeCTBEHHBIC DPEAKIMHM Ha aJbJETHJbl, KpaxMal, YKCYCHYIO KHCJOTY; JEHaTypauusi OelKOB IpH
HarpeBaHuM, LIBETHbIE pEaKIUU OEJIKOB; NMPOBOJUTH PEAKIUU HOHHOrO OOMEHa, OMpPENeNiTh CpPexy
BOJIHBIX PAacTBOPOB, Ka4eCTBEHHBIE PEAKIMU Ha Cynb(dar-, KapOOHAT- W XJIOPHUI-aHUOHBI, Ha KATHOH
aMMOHWUS; PEIIaTh SKCIIEPUMEHTAIBHBIC 3a1auu 110 TeMaM "Metamisl" 1 "Hemeramisl'") B COOTBETCTBUU C
MpaBUJIAMHA TEXHUKU OE30MACHOCTH NMPH OOpAIICHUH C BEUIECTBAMHU M JIAOOPATOPHBIM 00OPYIOBAHUEM;
MPEJICTaBIATh PE3YAbTAaThl XUMUYECKOTO SKCIIEPUMEHTA B (JopMe 3alHCH YPaBHEHUN COOTBETCTBYIOIINX
peakuuii 1 GopMyIUPOBAThH BBIBOBI HA OCHOBE 3THX PE3Y/bTATOB;

ITPGY. chopMupoBaHHOCTh YMEHUS aHAIU3UPOBATH XUMHUYECKYI0 MH(POPMAIUIO, MMOTY4aeMyl0 H3
Pa3HBIX HCTOYHHUKOB (CPEICTB MaccOBOM HH(OpMaIuu, ceTh IHTEpHET U ApyTHe);

ITP610. cdhopMUPOBAHHOCTH YMEHUN COONIOIATh TMpaBHJIa SKOJOTHYECKH IIeJIeCO00pa3sHOro
MIOBE/ICHUS B OBITY U TPYJIOBOM AESITEIBHOCTU B LIEISAX COXPAHEHMSI CBOETO 3/10pPOBbS M OKpYXKarolieu
MPUPOJHOMN Cpelbl; YUUTHIBATh OMACHOCTh BO3JIEHCTBHS HA KMBbIE OPraHU3Mbl ONPEIEICHHBIX BELIECTB,
ITOHMMasl CMbICJI TOKa3aTelsl MPeAEIbHON TOMYCTUMON KOHIEHTPALlUY;

IIPG11. nns oOywarommxcs ¢ OTpaHUYEHHBIMH BO3MOKHOCTSIMH 3J0POBbs: C(HOPMHPOBAHHOCTD
YMEHHSI NPUMEHSATHh 3HAHUS 00 OCHOBHBIX JOCTYNHBIX METOJAaX IO3HAHUS BEIIECTB U XUMHUYECKHX
SIBIICHUI;

[TP612. nnst ciaenbix U caabOBUAAIIUX OOyJarONTUXCs: CHOPMUPOBAHHOCTh YMEHHUS HMCIOIB30BaTh
penbedHO ToUeuHyto cucteMy obo3HaueHuit JI. bpaitns ans 3anucn xumudeckux Gopmyir;

MPI1. camocTosTensHo (OpMyIUpoOBaTh W aKTyaJIU3UpOBaTh MpoOJEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MP?2. ycraHaBnuBaTh CYHUIECTBEHHbIN MPU3HAK UM OCHOBAHMS JUIsl CpaBHEHUS, KilacCu(UKALUU U
0000IICHHS;

MP3. onpenensTs Henu AesTeIbHOCTH, 3a/1aBaTh apaMeTpPbl U KPUTEPUU UX JOCTHIKECHUS;

MP4. BBISBIATH 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSIX;

MPS5. BHOCUTH KOPpPEKTHUBBI B JESITEIBbHOCTb, OLIEHUBATh COOTBETCTBHE pE3YyJIbTATOB ILEISM,
OLICHUBATh PUCKU MOCIEACTBUN ACSITEIbHOCTH;

MP6. pa3BuBaTh KpeaTUBHOE MBIIIIJICHUE NTPU PELIEHUH KU3HEHHBIX MPo0ieM;

MP7. BnaneTh HaBBIKAMHU Yy4eOHO-MCCIIEAOBATENLCKOM M TMPOEKTHOW NesTEeIbHOCTH, HaBBIKAMU
paspernieHus mpooem;

MPS. ciocOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MOUCKY METOJIOB PEIICHHs MPaKTUYECKHX
3aJ1a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MIO3HAHUS;

MP9. oBnaneHune BHJIAMHU AEATEIBHOCTU IO IMOJYYEHMIO HOBOI'O 3HAHHSA, €r0 HHTEPIPETALNH,
peoOpa3oBaHUI0 M MPUMEHEHHI0 B Pa3IMUHBIX Y4E€OHBIX CUTYyalUsAX, B TOM 4YHCIE MpPH CO3JaHUU
y4eOHBIX M COIIMATBHBIX IPOEKTOB;

MP10. ¢dopmupoBaHre HAy4HOrO THUIIA MBIIUICHUS, BJIAJICHUE HAyYHOW TEPMHHOJIOTHEH,
KJIFOUEBBIMM MTOHATUSAMHU U METO/IaMU;



MP12. BBISIBISTH IPUUUHHO-CIIEACTBEHHBIE CBSI3U U aKTyaJIU3UpOBATh 33]a4y, BbIABUTaTh TUIIOTE3Y
€€ pEeILIEHHUs, HaXOJUTh apryMEHTHI JJI1 JT0Ka3aTesIbCTBA CBOMX YTBEP)KICHMM, 3aJaBaTh NapameTpbl U
KpUTEPUHN PELLEHUS;

MP13. aHanu3upoBaTh NOJIYYEHHBIE B XOJI€ PELICHUS 33/1a4i Pe3yJIbTaThl, KPUTUUECKH OLEHUBATH
UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

MP16. ocymiecTBiIATh IieJCHANPABICHHBIM MOMCK IIEPEHOCAa CPEICTB M CIOCOOOB JIEHCTBHS B
poecCHOHABHYIO CPey;

MP21. Bnamers HaBbIKAMHM I[OJIy4eHHUs UHGOPMAlUU M3 HCTOYHUKOB pPa3HbIX THIIOB,
CaMOCTOSITENIFHO OCYIIECTBIIATH IOWCK, aHAJIM3, CHUCTEMATH3allMI0 M WHTEpHpeTanuio HH(opMaiuu
Pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

MP22. co3naBaTh TEKCTHI B pa3IMYHbIX (hopMaTax ¢ y4eTOM HazHAuyeHUS MH(OPMALUU U IeTeBOU
ayTUTOPHUH, BBIOMpas ONTUMAaIbHYIO (POPMY IIPEICTaBICHUS U BU3yaIH3alUH;

MP23. oueHuBaTh JAOCTOBEPHOCTH, JETUTHMHOCTh MH(OPMAIMH, €€ COOTBETCTBHE INPABOBBIM U
MOPAJIBHO-ITUYECKUM HOpMaMm;

MP26. ocymiecTBIATh KOMMYHHKAIIMK BO BCeX c(hepax >KU3HU;

MP28. BinaeTs pa3InyHbIMU CLIOCOOaMU OOIIECHUS U B3aUMOJICHCTBUS;

MP30. pa3BepHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHMSI C HCIOJB30BAHUEM S3BIKOBBIX
CPEICTB;

MP33. npuHMMATh LI€IM COBMECTHOH JEATEIbHOCTH, OpPraHM30BBIBATH U KOOPAUHUPOBATH
JNEUCTBUS MO €€ JIOCTHUKEHUIO: COCTaBJIATH IUIaH JACHCTBUM, pacHpelessTh pPOJId C YYETOM MHEHUU
YYaCTHUKOB 00CYKIaTh Pe3yJIbTaThl COBMECTHOU PabOTHI

MP38. camMOCTOSITENbHO OCYIIECTBIIATH MO3HABATEIbHYIO JI€ATEIbHOCTh, BBIABISATH MPOOIEMBI,
CTaBUTh U (POpMyTUpOBaTH COOCTBEHHBIC 33aJaud B OOpPA30BATEIbHON JIESTEIBHOCTH M IKHU3HEHHBIX
CUTYaLUIX;

MP39. caMOCTOATEIBHO COCTABIIATH IUIAH PELIEHHUS MPOOJIEMBbI C YUETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIOUTEHHII;

MP45. naBaTh OLIEHKY HOBBIM CHUTYallusIM, BHOCHUTb KOPPEKTHUBBI B JESATEIBHOCTb, OLIEHUBAThH
COOTBETCTBHUE PE3YJILTATOB LIEIISM;

MP46. BageTh HaBbIKaMH [TO3HABATEJIbHON peQUIEKCHH KaK OCO3HAHUSI COBEPILIAEMBIX JIEHCTBUHN U
MBICIIUTENIBHBIX TPOLIECCOB, X PE3YJIBTATOB U OCHOBAHMIA;

JIP2. oco3HaHUE CBOMX KOHCTUTYLIMOHHBIX TIpaB M 00s3aHHOCTEH, YBa)XX€HHE 3aKOHA U
IIPaBOIIOPSIIIKA;

JIP3. mnpuHATHE TpPaJULUUOHHBIX HAIMOHAIbHBIX, OOIIEYEIOBEUECKUX T'yMaHUCTUUYECKUX U
JNEMOKPAaTU4YECKUX LIEHHOCTEN;

JIPS. TOTOBHOCTH BECTH COBMECTHYIO JESATEIBbHOCTh B HMHTEpECAX TPaKJaHCKOTO OOIIecTBa,
y4acTBOBaTh B CaMOYIPaBJICHMM B 0O0IIe00pa3oBaTeNbHON OpraHu3alul U JEeTCKO-IOHOIIECKHX
OpraHM3aIusix;

JIP9. LIECHHOCTHOE OTHOLIEHUE K TOCYJapCTBEHHBIM CHMBOJAM, UCTOPUYECKOMY U IPUPOJHOMY
HaCJIeIUI0, MaMATHUKaM, TpaauuusM HaponoB Poccum, goctmkenusm Poccun B Hayke, MCKYCCTBE,
CIIOpPTE, TEXHOJIOTHUAX U TPYIE;

JIP12. chopmMupoBaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEICHNS,

JIP13. ciocCOGHOCTH OLIEHWBATh CUTYAIMIO U MIPUHUMATh OCO3HAHHBIE PEIICHHs, OPUEHTUPYSICh Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

JIP16. scTeTndyeckoe OTHOLICHHE K MHpY, BKIOYas 3CTETUKY ObITa, HAyYHOIO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAa U OOIIECTBEHHBIX OTHOLICHHI;

JIP17. cnocoOHOCTh BOCIIPUHUMATD Pa3InYHbIE BUIbI HCKYCCTBA, TPATUIMH U TBOPUECTBO CBOETO U
IPYTUX HapOJOB, OLUIYIIaTh SMOIIMOHAIBHOE BO3JICHCTBHE HCKYCCTBA;

JIP18. yOexaeHHOCTh B 3HAYMMOCTH JJIS JMYHOCTH U OOIIECTBA OTEYECTBEHHOI'O U MHMPOBOIO
HCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPaJULUN U HAPOJHOTO TBOPUECTBA;
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JIP19. roTOBHOCTH K CaMOBBIPAXEHUIO B Pa3HBIX BHJIaX HCKYCCTBa, CTPEMJICHUE HPOSBIATDH
KauyecTBa TBOPUECKOU JTUUHOCTH;

JIP20. chopmMupOBaHHOCTH 3A0POBOTO M OE30MACHOTO 00pas3a KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3/I0pPOBbIO;

JIP22. akTUBHOE HETIPUATHE BPEIHBIX MPUBBIYCK M HHBIX (POPM MpUUYMHEHHS Bpeaa PU3nIecKoMy U
MICUXUYECKOMY 3]I0POBBIO;

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

JIP24. roTOBHOCTbh K aKTUBHOM JE€ATEIbHOCTH TEXHOJOTMYECKOM U COLMAIbHOW HANPABIECHHOCTH,
CIOCOOHOCTH HHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITEIILHO BBIIIOJHATH TAKYIO 1EATEIHHOCTS;

JIP25. uHTEepec K paznmuuHbIM chepaM mpodecCHOHATBLHON NeATEeIbHOCTH, YMEHHE COBEpPIIAThH
OCO3HAHHBIN BBIOOpP Oymyiiel mpodeccuu 1 pean30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TUIAHBI,

JIP26. TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO U CaMOOOPa30BaHUIO HAa MPOTSHKCHUHM BCEH
KU3HU;

JIP28. nnanupoBaHue U OCYLIECTBICHUE IEUCTBUM B OKPY’KAIOIIEH Cpelie Ha OCHOBE 3HAHUS 1eeh
YCTOMYMUBOTO Pa3BUTHUS YEIOBEUECTBA;

JIP29. akTUBHOE HENMpPUSITHE ACHCTBHIA, MIPUHOCAIINX BPEI OKPYXKAIOIIEH cpelie;

JIP32. chopMHUpPOBAaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U OOIIECTBEHHOW MPAKTHKU, OCHOBAHHOTO Ha JUAJIOTe KYIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJUKYJIHTYPHOM MHDE;

JIP34. oco3HaHMe LIEHHOCTH HAyYHOU AESTENbHOCTHU, TOTOBHOCTH OCYIIECTBISTH MPOEKTHYIO U
HCCIIE0BATENbCKYIO ACSITEIbHOCTh HHIMBUAYAIBHO U B TPYIIIIE.

ConepxaHne MPaKTUYECKUX U JIJAOOPaTOPHBIX 3aHSATHI OPUEHTHPOBAHO HA TIOATOTOBKY O0yJarOIUXCs K
OCBOGHHIO MPOHECCHOHATEHOTO MOAYJIS IPOrpaMMbl ()OPMUPOBAHUIO 0OULUX KOMNEMEHYUIL:

OK 01 Beibupats criocoObl perieHus 3a1a4 npo(eccuoHaNIbHON A TEIbHOCTH PUMEHUTENBHO K Pa3iIMYHbIM

KOHTEKCTaM

OK 02 Hcnonp30BaTh COBPEMEHHBIE CpEJCTBA IOMCKA, aHAIW3a M HWHTEpIpeTalyd HHpOpMald |

MH()OpPMAaLMOHHbIE TEXHOIOTUH /ISl BBIIOJIHEHUS 33/1a4 MPO(ECCHOHATBHON eATeTbHOCTH

OK 03. IInanupoBaTh M peaqu30BBIBaTh COOCTBEHHOE MNPO(ECCHOHANTbHOE U JMYHOCTHOE pPa3BUTHE,

MpeNNPUHUMATEIBCKYIO JESATEIbHOCTh B MPO(ECCUOHANBHON cepe, UCTI0Nb30BaTh 3HaHUS 10 MPaBOBOM

1 (MHAHCOBOM IPAMOTHOCTHU B PA3IMUHBIX )KU3HEHHBIX CUTYaIUAX

OK 04 DddexTrBHO B3aUMOIEHCTBOBATH U pabOTaTh B KOJUIEKTUBE 1 KOMAH/IE

OK 05 OcymiecTBisATh YCTHYIO M NMHUCBMEHHYIO KOMMYHMKAIIMIO Ha TOCYAApCTBEHHOM si3blke Poccuiickoit

®denepayu ¢ y4€TOM 0COOEHHOCTEH COIMAIBHOTO M KYJIBTYPHOTO KOHTEKCTa

OK 06. ITposiBIATh Ipa’kJaHCKO-NATPHOTHYECKYIO MO3UIIHMIO, JEMOHCTPHUPOBATH OCO3HAHHOE MOBE/ICHHE

Ha OCHOBE TPAJAMULMOHHBIX POCCUHUCKHUX JYXOBHO-HPAaBCTBEHHBIX IIEHHOCTEM, B TOM 4YHCIE C YYETOM

TapMOHHU3AIMM  MEKHAIIMOHAJIBHBIX M MEXPETUTHO3HBIX OTHOLICHWH, NPUMEHSATh CTaHAAPTHI

AHTUKOPPYIIIMOHHOTO TIOBEACHUS;

OK 07 CopneiicTBOBaTh COXPAHEHUIO OKPYXKAIOIIEH Cpelbl, pecypcocOepeKeH IO, MPUMEHITh 3HaHUS 00

M3MEHEHNHU KIIMMaTa, MMPUHIMIBI OepeKIMBOrO MPOU3BOACTBA, S(PPEKTUBHO NEWCTBOBATH B YPE3BBIUAMHBIX

CUTYaLSX

OK 08 Hcrnonb3oBath cpeacTBa (PU3NUECKO KYIbTYpbI JJIsl COXPaHEHUs M YKPEIUIEHUS 3/I0POBbs B MpOLIECCe

npoheCcCUOHATIBHOM AESTEILHOCTH U MOJYIepyKaHusl HEOOXOIMMOTO YPOBHS (PU3HMUYECKOI TOArOTOBIEHHOCTH

OK 09 Ionb3oBatbcs npohecCHOHATBHON JOKyMEHTAIMEeH Ha ToCyAapCTBEHHOM U HHOCTPAHHOM SI3bIKaX.
BemonHenre o0ydaronmxcsl MpakTUYecKuX W/WiM JIaOOpaTOpHBIX paboT MO y4eOHOH IUCIHMILTMHE

«XWMUSD» HAIPABJIEHO HA:

- 0000weHue, cucmemamusayuto, yenyonenue, 3aKpenieHue, pazeumue U Oemanu3ayuio NOIYYEeHHbIX

Meopemuieckux 3HanUull no KOHKPemubiM memam y4eOHou OUCYUNTUHDL,

7



- ¢opmuposanue yMeHull NPUMEHSMb NONYHYEHHble 3HAHUS HA NPAKmuKe, pPeanu3ayuio  eOuHCmed
UHMEIIEKMY QWIbHOU U NPAKMUYECKOU OesIMEeIbHOCTU,

- opmuposanue u pazeumue YMeHull: HAOI0O0amy, CPAGHUSANb, CONOCMAGIAMb, AHATUIUPOBAMb, Oelanb
861600l U 000OWEHUS, CAMOCIOSIMENILHO 8eCMU  UCCICO068AHUS, NOTb306AMbCS PAIUYHBIMU  NPUEMAMU
uzMepeHUtl, 0hopmisms pe3yibmamsl 8 ude madiuy, cxem, 2pagduKos.

[MpakTuveckue u J1aOOPATOPHBbIC 3aHATHS TMPOBOJIATCS B pPaMKaX COOTBETCTBYIOIICH TEMbI, IOCIE
OCBOCHHSI JTUJIAKTUUCCKUX CIAMHUI], KOTOpPBIC OOCCIICUMBAIOT HAIMYMC 3HAHHMH, HEOOXOIAMMBIX Ui ee
BBITTOJTHCHHSI.

[pakTiueckue ¥ J1a0OpPATOPHBIC 3aHSATUS TPOBOAATCA B PaMKaX COOTBETCTBYIOILICH TEMbI, MOCIC
OCBOCHHSI JUIAKTHYECKUX €IUHUIl, KOTOpbIe OOCCIIEUMBAIOT HAJIMYUE 3HAHHH, HEOOXOIUMBIX I ee
BBITIOJTHCHHSI.



Tema 1.2 YriieBogopoasl

IIpakTnueckoe 3ansitue Nel
IHosryyenue 3THIIeHA M U3yYEeHHE €ro CBOCTB

Henab: HayyuThCcs IMOJNy4aTh OTUJIIEH Ja0OpaTOpHBIM crocoboM. Hayuutbes omnpenensits
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA 3TUIICHA.

IpakTuyeckasi padora ¢popmupyer:
[1PG6, I1PGY, ITPG10

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

MarepuaibHoe obecnieyeHue:

VYyeOHast ayAuTOpHsl AJis MPOBEACHUS JICKIIMOHHBIX, 1a00paTOPHBIX U MPAKTUYECKUX 3aHATUN; IS
TPYIIOBBIX M WHIUBUIYAJIbHBIX KOHCYJIBTAIMM; JUIsI TEKYIIEro KOHTPOJISI W MPOMEXKYTOUHOU
aTTecranuu: pabodyee MecTo mpenoiaBarens, paboune mecra oOydaromuxcs, qocka. [lomemenue s
MPOBEACHUS JTA0OPATOPHBIX, TPAKTUYECKUX PAOOT; AJI TPYIIIOBBIX U MHIWBUAYATHHBIX KOHCYJIbTAIUH;
JUIS TEKYIIEr0 KOHTPOJIS U MIPOMEXKYTOUYHOH aTTecTaluu: pabodyee MecTo mpemnojiaBaress, paboyne Mecra
oOyuatromuxcsi, Tocka. Mebens nmadboparopHasi, mkad BBITSKHOW ¢ MOMKOM —1 1IT, IITATUB, pEaKIMOHHAS
npoOupka, OOBIKHOBEHHAss MPOOMpKa, ra300TBOAHAs TPYOKa, AJIEKTpOHArpeBaTeNbHBIN MNpuOOp WIU
CIUPTOBKA, ITHJIOBBIM WU JIFOOOH Apyro CHHUPT, KOHIICHTPUPOBAHHAS CEpHAas KHCIOTa, PacTBOP
nepmanranata kamus KMnO4, O6pomnas win uoaHas Boja (2—3 KamM COUPTOBOM HACTOWKHM HOAA
IPWINTG K 1—2 MJT BOZIbI), AMCTUIUIMPOBAHHASL.

3aganue:
I Bapuant
Kaxkoit u3 roMos0roB 3T€Ha UMEET TUIOTHOCTH 0 BO3AyXYy 1,457
Otget: D(Bo31.) = Mr (ankena)/Mr (Bo3ayxa);
Mr (ankena) = D(Bo3n.)* Mr (Bo3ayxa);
Mr (ankena) = 1,45%29 = 42.
[Tponen H,C=CH-CHj3;

Il BapuanT
Kaxoii 13 roMonoros nmporneHa MMeeT II0THOCTh 10 Bogopoxy 147
Otget: D(H2) = Mr (ankena)/Mr (Hy);
Mr (ankena) = D(H)* Mr (Hy);
Mr (ankena) = 14*2 = 28.
Oren CH,=CH

ITopsinok BbINOJHEHHS PadOThI:
1) mepen mpoBeEHUEM OIBITAa IPUTOTOBLTE JBE MPOOUPKU: OAHY C 1 M1 OPOMHOI BOJIBI, APYTyto — ¢ 1M
pacTBopa nepMaHranata kanus. B peakuumonnyro npoOupky Hanedte 0,5-1,0 Ma cnupTa ¥ 0OCTOPOKHO
no6aBbTe 1—2 MJI KOHIIEHTPUPOBAHHOM CEPHON KUCIIOTHI;
2) 3aTeM OpochTe B MPOOHPKY HECKOJIBKO KPYHMHHOK CYXOTO IecKa Jyuisl oOecreyeHHs pPaBHOMEPHOCTH
KUIIEHUS;
3) 3akpoiire NMpoOMPKY Ta300TBOAHOM TPYOKOH M 3aKpenuTe ee B IITaTUBE, OCTOPOKHO HarpenTe
COJZIEP’KUMOE MTPOOUPKU;



4) omyCTHUTE MO OYEPEIN Ta300TBOIHYIO TPYOKY B KXKAYIO U3 paHee MPUTOTOBIEHHBIX MPOOUPOK;
5) HaGmrogaiiTe oOeclBeUnBaHUE PAcTBOPa B KXKIOH IPOOUPKE;
6) oOBsICHUTE HAOJIO/IaeMbIC SBJICHUS, HAMCAB yPAaBHEHUS PEaKIUd MMONYy4eHUs 3TUJICHA U3 CHUPTa U
ero Bzaumoeicteusi ¢ KMnOy4 u Bry (VO Nell);
7) cnenaiTe BBIBOJI O PEAKIIMOHHOM CITIOCOOHOCTHU 3TUIICHA.

Xox padoTsl

No | Ha3Banue OnucaHue oOnpITa, PUCYHOK HaGnmronenuss u ypaBHeHHs | BeiBoga
/0 | OmbITa peaxkuui
1. [Tonyyenne |B mpobupky Hammmu 1 M| B npobupke HaumHaetcs | B xoze
ATHUJICHA. STHIJIOBOTO CIIUPTA U OCTOPOYKHO | BBIICTISTHCS Ta3 - ITHIICH. peakuuu
n00aBbTE 679 I CgHsOHt'HZSO4 CoHa? + HpO, | KOHUCHTPHP
KOHI[EHTPUPOBAHHOM CepHOI OBaHHAs
KHUCIIOTHI. 3arem BCBIMAIN cepHas
HEMHOTO0 TPOKAJIEHHOTO TIeCKa KHCIIOTa
(4TOOBI TIPEIOTBPATUTH TOJYKH 3abupaer
KUJTKOCTH npu KHIICHUN ). BOJTY u3
3akpbuin POOUPKY MPOOKOH C CIupTa,
ra3o00TBOJAHOMN TpYOKOii, BpE3yJIbTaT
3aKpenuiii  ee B IITaTUBE U e
OCTOPOKHO Harpeyid COACPKUMOE oOpa3yercs
MPOOUPKH. STHJICH.
Takyro
C.H.OH (sTazc- PEaKIUIo
"""l;‘;"""’ Ha3bIBAIOT —
peaxius
JeTUpATaI]
17078
2. | U3yuenne B npyryto npobupky Hammmu 2-3 | [Ipu npomyckanuu raza yepes3 | B XoJe
CBOICTB M1 OpoMHO#l Bonbl. OmnycTuiau | OpOMHYIO BOAY, IPOUCXOAMT | peakluu
ATUJICHA. ra3o00TBOJIHYIO TpPYOKYy TepBOHM | oOecI[BeYMBaHUE  OPOMHOM | MPOUCXOIUT
OpOOMPKH 1O JHA TPOOUPKH C | BOMBIL. OKHUCJICHHE
OpomHoii Bogou u mupomyckamu | H,C=CH; + Br, — CH,Br — | atunena
yepe3 He€ BhIICIAIONIMIICS Ta3. CH,Br OpomHOMI
BOJIOM 1O
H, S0, (xomiy. ﬂBOﬁHOﬁ
C;H,OH CBSI3H.
o |
B tperbio mpobupky Hamumm 2-3 | [Ipu nponyckanuu raza uepes | B XoJe
MJI  pa30aBICHHOTO  pacTBOpa | MOJAKHUCICHHBIN pacTBOp | peaKIuu
KMnO,, noonkucnenHoro cepHoii | KMnO4, MPOUCXOIUT | TPOUCXOAUT
KHCJIOTON, W TIPOIYCTHIM Yepe3 | 00eCIBEYMBAHUE  PACTBOPA | OKHCICHUE
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HEro ras. KMnO,. 3THJIEHA
5CoH4+12KMnO4+18H,S0,4 IMOJKHUCIICH

H.,S()‘(:'tmm. —)10C02+6KZSO4+ HBIM

C,H,O0H +12MnSQO,4+28H,0. pacTBOpOM
IepMaHraHa
Ta Kajaus.

Breinenstomuecs  ra3 mepBod | DTWIEH Ha BO3JAyXe TOpUT | DTUIIEH
MPOOUPKH TTOJA0KIIIH. SPKUM CBETAILLUMCS | TOPUT
IJIAMEHEM. SIPKUM
CoHy4 + 30, — 2CO,+2H,0. | cBeTammMme
s
IJIaMEHEM,
4TO
JIOKa3bIBaeT
HaJln4ne
KpaTHBIX
CBSI3EH.

C,H,0H (aruno-
snfl ermpr)

H,80,

®dopma npegocTaBiieHHsi pe3yJibTaTa
OTuer 0 mpojenaHHol paboTe, BHIBOJBI HA KAXKJIBIN OIBIT, 3alI0JIHEHHAs Ta0JMIIa, BRIBOJI 110 BCEU
nabopaTtopHoO# pabore

Kpurtepun ouennBanus:

Ouenka "5" ctaBUTCS, €CITU CTYJIEHT:

1) mpaBUJIBHO OIPENEINII LIENb OIBITA;

2) BBIMOJHWI paboOTy B MOJHOM 00beMe C COOIOACHHEM HEOOXOIUMOM MOCIIe0BaTeIbHOCTH
MIPOBEICHUS OTIBITOB U U3MEPEHUI;

3) caMOCTOATENBHO ¥ pALMOHAIBHO BHIOpaT ¥ TMOATOTOBWI JJIs ONBITa HEOOXOAMMOE
000py10BaHUE, BCE ONBITHI POBEJI B YCIOBUAX U PEKHUMaX, 00ECTIEUMBAIOIIUX [TOJIyY€HUE PE3YIbTaTOB U
BBIBOJIOB C HaWOOJIbIIEH TOUHOCTBIO;

4) Hay4yHO TPaMOTHO, JIOTUYHO OMNUCaJl HaOMOJAeHHs U cOpMYyJIHMpOBall BBIBOABI M3 OIbITa. B
MPEJICTAaBJICHHOM OTYETe MPABHIILHO U aKKYPAaTHO BBIMIOJHUJ BCE 3aMUCH, TAOIUIIBI, PUCYHKH, YEPTEIKH,
rpauKu, BBIYUCICHUS U ClI€TaT BBIBOIBI;

5) mpaBUIBHO BBITIOTHWI aHANIK3 TorpertHocTedt (9-11 kmacchr).

6) TposIBISET OPraHU3allMOHHO-TPYAOBbIE YMeHUs (TMOJAepKUBAeT YUCTOTYy pabodero mecra u
MOPSI0K Ha CTOJIE, SKOHOMHO HCIIOJIb3YET PACXOJHBIE MaTEPUAIIbI).

7) DKCIIEPUMEHT OCYIIECTBIISET MO TUTAHY C YY€TOM TEXHHKH O€30MacHOCTH W TPaBHII PabOTHI €
MaTepuagamMu U 000pyI0BaHUEM.

Orenka "4" cTaBUTCS, €CIIM CTY/ICHT BBITOJIHUI TpeOOBaHUS K orieHke "5", Ho:

1. ONBIT IPOBOJIMII B YCIIOBUSIX, HE 00ECTIEUMBAIOIINX TOCTATOYHOIN TOUHOCTH U3MEPEHUI;

2. i OBUTO TOMYIIIEHO ABA-TPU HEJIOUETA;

3. unu He 6osee OHOM HerpyOoii OMMOKH U OJTHOTO HEeJ0UeTa,

4. UK SKCTIEPUMEHT MPOBEJIEH HE MOJIHOCTHIO;

5. WK B ONMMCAHUH HAOJIOIEHUH U3 OMBITa TOMYCTHII HETOYHOCTH, BBIBOJIBI CAEIAT HETIOJIHEIE.

Ouenka "3" craBuTCs, €CJIM CTY/JICHT:
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1. IpaBUIBLHO OMPEACIUI IENb OIBITa; PA0OTY BBIMOJIHSET MPABUIHHO HE MEHEE YeM HAIOJIOBHHY,
OJTHaKO 0OBEM BBITIOJTHEHHOW YaCTH TaKOB, YTO MO3BOJISIET IMOTYYUTh MPABUIIBHBIC PE3YIbTAThI U BBIBOBI
110 OCHOBHBIM, MPUHIIUITHAIEHO BaXKHBIM 3aa4aM paboThI;

2. wim o0o0p 00opyIoBaHUs, 00BEKTOB, MATEPUAIIOB, a TAK)KE PAOOTHI 110 HAYally OIBITA IPOBEI C
MTOMOIIIBIO YUUTEISI; WIIA B XOJI€ TIPOBEICHUS OIbITa M M3MEPEHUI ObLTH JOIMYIIECHBI OIIMOKH B ONTUCAHHUH
HaOr0ICHNH, (POPMYITUPOBaHHH BBIBOJIOB;

3. OIBIT MPOBOJWICSA B HEPAIMOHAIBHBIX YCIOBHSAX, YTO MPHUBEIO K IOJYUYECHHIO PE3yJIbTaTOB C
OOJIBIIIEH TIOTPENIHOCTHIO; WM B OTYETE OBLIN JOIMYIIIEHBI B OOIIEH CI0KHOCTH HE 0ojiee IBYX OIHNOOK
(B 3amMcsAX €UMHULL, U3MEPEHHSX, B BBIYHCICHUAX, IpaduKax, Tabiauax, cxeMmax, aHaJu3e MOrperrHoCTeH
W T.JI.) HE MNPUHIUNHUAIBLHOTO JUIs JAHHOH pa0OThl XapakTepa, HO TMOBJIMSABIIMX Ha pE3yJbTaT
BBITIOJIHEHUS; WJIM HE BBIIOJIHEH COBCEM HJIM BBITIOJIHEH HEBEPHO aHau3 norpemrHocreit (9-11 kiacce);

4. nomyckaet rpyOyro OIIMOKY B XOJIe dKCIepuMeHTa (B 00bsCHEHHH, B opopMiIeHUU paboOTHI, B
COOJIIOJICHUH TTPaBHJI TEXHUKH 0€30MacHOCTU Ipu padoTe ¢ MarepuajaMu U 000pyIOBaHHEM), KOTOpas
UCTIPABIISIETCS 110 TPEOOBAHHIO YUUTEIIS.

Orenka "2" cTaBUTCS, €CITU CTYJICHT:

1. He ompeeNuiI CaMOCTOSTENILHO 1IeJIb OIBITA; BBITIOJIHUI PabOTy HE MOJHOCTHIO, HE MOATOTOBHII
HY)KHO€ 00OpyJOBaHWE M OOBEM BBIOJHEHHOH 4YacTH pabOThl HE MO3BOJSET CAENATh IMPABHIBHBIX
BBIBOJIOB;

2. WM OTIBITHI, U3MEPEHUS, BEIYUCIICHUS, HAOIIOICHUS TIPON3BOIMIUCEH HETPABUIIHHO;

3. wim B X0/ie pabOThI ¥ B OTYETE OOHAPYKHIIUCh B COBOKYITHOCTH BCE HEJOCTATKH, OTMCUCHHBIC B
TpeOoBaHUAX K oreHke "3";

4. nomyckaet nBe (u O6osee) rpyOble OMUOKH B XO/I€ SKCIIEPUMEHTA, B O0BSICHEHHUH, B 0POpPMIIEHUU
paboThl, B COOMIOICHUY TPABWJI TEXHUKN OE30MACHOCTH MpH paboTe ¢ BEMIECTBAMH U 00OPYTOBAHUEM,
KOTOPBIE HE MOXET UCTIPABUThH JTAXKE TI0 TPEOOBAHUIO YUUTEIIS.
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Tema 1.2 YriieBogopoasl

IIpakTnueckoe 3ansitue Ne 2
CocrasJ/ieHne Ha3BaHUI1 MpeeJIbHBIX YIJIEBOJA0POI0B 110 (popMyJiaM U Ha3BaHUsIM. Pelienne pac4éTHbIxX
3a7a4 Ha onpe/esieHHe 00bEMa, KOJIMYecTBAa HCXOHOTO BellecTBa

Lenap paboThl: MO3HAKOMUTH YYAlIUXCS C TPUBHAIBHBIMH Ha3BaHUSAMH M pallOHATbHON
HOMEHKJIaTYpOH MpEJebHBIX YIJIEBOJOPOAOB; JaTh 00IlIee Mpe/CTaBlIeHHEe 00 OCHOBHBIX MPUHIIUIIAX
dbopMUpOBaHUs Ha3BaHUI OPraHWYECKUX COCAMHEHUN MO MEXAYHApOAHOW HOMEHKIAType; HAYyUHThCS
pelaTh 3a/1a4d Ha omnpeaeeHne 00bEMa raza 1 KOJIMUECTBO MCXOTHOTO BEIECTBA,;

IIpakTuyeckas padora ¢popmupyer:
[1PG6, I1PGY, ITPG10

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

MarepunanbHoe obecrnieyeHue:

VYuebHas ayauTOpus Ui NPOBEICHUS JIEKLIIMOHHBIX, JJAOOPATOPHBIX U MPAKTUYECKUX 3aHATHUH; A
TPYNIOBBIX W WHAWBUAYAIBHBIX KOHCYIbTAMK; JJISi TEKYIIETO KOHTPOJS M IMPOMEXKYTOYHOM
aTTectanuu: pabodee MECTO mpenojaBarens, paboune mecta obydaromuxcs, nocka. Kommnbiorep: AMD
Atlon (tm)Il x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ mouuTop19”, mpoektop
EPSON EH-TW650, sxpan nactennsiii Lumien Eco Picture - 1 mit.;

Muxkpockon "Mukpomen-C-13"-1 mr. YueOHO-MeTOnM4ecKas JOKyMEHTAIHs, JUIAKTHYECKHE
cpenctBa. PaGouee MecTo mpernoaaBaress: MepcoHaIbHBIA KOMIIBIOTEp, paboune mMecTa 00y4arouuxcs,
NocKa yueOHasi, yueOHasi MeOeb.

3ananmue:
1. HazBarh opranndeckrie COeIMHEHUs M0 UX CTPYKTYPHBIM (OpMYyIIaM.

. C3H4
. CeHio
10. CoHi1s
3ananue:
1. Beruucnure Maccy cnupTa, KoTopas oOpa3yercs MpH ruapaTtauu 96 i 3TueHa.
2. Kaxkoit 06bem Bosopoaa (H.y.) TOJYYIUTCS TIPU B3aUMOJECHCTBUH 2 MOJIb METALTMYECKOTO HATPHS C
92%-nbIM (110 Macce) pacTBopoM 3taHosa B Boje (V = 80 mui, miiotHOCTh p = 0,8 T/MI1).

Ne)

IlopsiTok BbINOJIHEHHS PA0OTHI:
1.3anucars TeMy U 1eNb paboThlI.
2. BBIMOTHUTE 3a/1aHUS U ClIeIaTh BBIBOBI IO paboTe.
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Xox pabdoThI:

2. Has3BaTb oOpraHuyeckHe COCOUHEHHS M0 UX CTPYKTYpPHBIM (oOpMyliaM ¥ paccTaBUTh
HEZO0CTAIOUINE aTOMBI BOJOPOJA.

HazoBute coennnenus, GopMyibl KOTOPBIX:

a) CH; — CH, — CH — CHjs3 r) CH; — CH - CH, — CH, — CH3
(|3H3 C|3H2 — CH3
0) CH;—CH-CH—-CH, - CH; 1) CH;—CH - CH, - CH - CHjs
L L L
CH; CH; CHs
B)CH3—(|3—C|3H—CH3 e)CH3—C|Z—CH2—CH3
C|:H3 C|3H3

3. Ilo Ha3BaHMIO OPraHUYECKUX COEAMHEHHUH COCTaBUTh CTPYKTYpPHBIE (POPMYIIbI:

1) 2 - metuin- Oyran

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

3) 2,3- 1u- MeTHII- IEHTaH

4) 2,4,6 - Tpu —METHII- OKTaH

Bonpocs! 1J1s1 3alMThI K IPaKTHYeCKoil padote Ne2.

1.Kakue oprannueckue COeJMHEHNsI Ha3bIBAIOTCA YIIIEBOIOPOAAMU?

2.Kakue yrieBoJopo/ibl Ha3bIBAlOTCS HEMPeIeIbHbIMU?

3. Ha3oBure nepBeie IATh NPEACTABUTEIEH TOMOJIOTHYECKOTO PsAJIa HENMPEAEIbHBIX YIIIEBOAOPOI0OB
ucxos u3 oouedt GopMyIbl.

4. Kakue yriieBogopo/pl Ha3bIBalOTCA MPENEIbHBIMU?

5. Kak naércst Ha3BaHUE HENPEAEIbHBIM yTIEBOA0OPOAaM?

6. B 4€M cX0CTBO U pa3ianyune NpeIebHbIX U HENPEAEIbHBIX YIIIEBOIOPOAOB?

PacckazaTb 0 roMOJOrMYECKOM psiie NPEAENbHBIX YIJIEBOJOPOAOB. YKa3aTh 00IIyr0 (opmyriy
MpeiebHBIX (ATKAHOB) YTIEBOIOPOIOB.

7. PacckazaTh 0 TOMOJIOTHUECKOM psijie HEMPEAEIbHBIX yIIEBOAOPOIOB. YKa3aTh 001Iyr0 Gpopmyry
HENpPEJENbHBIX YTIIEBOIOPOOB.

8. .Kakue BemecTBa Ha3zbiBaroTCsl romosioraMu? [Ipusectu npumep.

9. Yro Takoe pagukansl?

10. Kakue BHIbI M30MEPHH CYLIECTBYIOT y HETPEAEIbHBIX YIIEBOAOPOI0B?
1. Beruucnute Maccy ciupTa, KOTopas o0pasyercs npu ruaparauu 112 1
STHJIEHA.
Peakumst ruapararus stuneHa (9reHa): C2H4 + H20 = C2H50H (karanuzatop: H+) V(C2H4) =112 n1n
(C2H4) = 112/22,4 = 5 monnp M(C2H50H) = 12*2 + 6 + 16 = 46 r/monp KonudyecTBo 00pa3yrormierocs
3TaHOJIa SKBUMOJISIDHO BcTymaemMomy B peakiuio stuiaeny n(C2H50H) = n (C2H4) = 5 wmons
M(C2H50H)=n*M = 5*46 =230 r OtBet: 230 T
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2. Kakoit 06beM Bogoposa (H.y.) MOJTYIUTCS TIPH B3aUMOJICHCTBUH 2 MOJIb

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

MJI, TNIOTHOCTH p = 0,8 1/™Mu).

Pewenue:

m(pactBopa) =V x p

m (pactBopa) = 100 M1 x 0,8 /M =80T

m(C2H50H) = (m (pactBopa) x W) : 100% =80rx 0,96 =76,8 r

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

[TockonbKy 3aJaHHOE KOJIMYECTBO HATPUSI COCTABIISIIO 2 MOJIb, HATPHUI MIPUCYTCTBYET B U30OBITKE.
[TosToMy 00BEM BBIAECTICHHOTO BOJAOPOAA OYAET ONpPeNeNaThCsi KOTUIECTBOM TaHOJIA!

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

V1(H2) =v1(H2) x VM = 0,835 monsb x 22,4 n/monb = 18,7 1

Boga, coneprkaiasicsi B pacTBOpe CiupTa, TOXKE pearupyeT ¢ HaTPUEM C BBIJICICHUEM BOJIOPOA.
m(H20) = (m(pactBopa) x W) : 100% =80rx 0,04 =321

n(H20) = m(H20)/M(H20) =3.,2 r : 18 r/mounb = 0,178 mo1nb

KonngecTBo HaTpus, OcTaBIIeecs HEM3PACXOJOBAHHBIM TTOCIIE PEAKIIUHU C TAHOJIOM, COCTABHT:
v(Na, octaTok) = 2 MoJb - 1,67 monb = 0,33 Mob

Takum oOpa3om, U 1O CpaBHEHHIO C 33JaHHBIM KosinyecTBOM BoAbl (0,178 Moisb) HaTpuil Bce paBHO
OKa3bIBaeTcs B U30OBITKE.

Haiinem xommaecTBO M 00beM BOJOPOA, BBIACIUBIIETOCS IO PEAKIINN:

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

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

O6muit 06vem Bogopona: V(H2) = V1(H2) + V2(H2) = 18,7 i+ 1,99 1= 20,69 n

Otset: V(H2) = 20,69 1.

Ilopsinok BbINOJHEHHs padOThI:

1.3anucath TeMy U 1edb paboThI.

2.B kpatkoii hopMe U3I0KUTh TEOPETUUECKUI MaTepual 1o padore.
3. BBINOMHUTB 3aJ1aHMsl U ClIeNIaTh BBIBOJIBI IO padoTe.

Xoa padoThI:
Tabmuna 1

I'omonornyeckuit psa anKaHoB

®opmy| CrpykrypHas Temmepary Hassan Dopmyna i
na dbopmyna ne
N pa Ha3BaHHUE
COCTaB JIMHEHHBIX yTIEBOT
KHUITCHHS paauKaia
a MOJIEKYJT opoja
Tazv
CH; |CH4 —161,6° metan |— CHs, meTuni;
C,Hs |CH;—CHs  |-886° |pran | CH2 = CHs
STUIL;
CH; - CH,; - 0 — CH, - CH, -
Cs Hs CHj; 42,1 fpotiad CH;, nponur,
CHs- CH, — CH, 0
C4H10 *CHg —0,5 6yT@
Kuorxocmu
CHs - CHy - 0
CsHyo CH, - CH, — + 36,1 MeHTaH
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CHj;

Ce Hyy CHy - (CH2)4_+68,70 rekcaH
CHj;

C7 Hie CHs — (CHo)s +98,5° renTaf
CHj;

Cg Hig CHs - (CHZ)G_ +125,60 OKTaH
CHs;

Co Hao CHs - (CH2)7_+150,70 HOHaH
CHj;

Cio |CHs — (CHp)s- 0

H,, CH, +174,0 JIeKaH

Tomonocu — 3TO OpraHUYECKHE BEUIECTBA, MOJICKYJIBl KOTOPBIX OTJIMYAIOTCS HA OJHY WU

HeckoJbko rpyni — CHy — , Ha3bIBaeMyro eomoniocuueckou pasHocmyio.
B mpocrpaHCcTBEe yriiepoaHBIE LENH MOJIEKYJ MPEACHbHBIX YIVIEBOJOPOAOB IPEICTABISIOT
JIOMaHYIO JIMHUIO, YTOJI MEX1y HAlpPaBICHUSIMH CBsI3eH — 109° 28.

Cucrtemaruyeckass HOMEHKJIATypa aJKaHOB

1. Jlng cocraBiaeHUs Ha3BaHUIl IpEAENbHBIX YIVIEBOAOPOJOB JMHEHHON CTPYKTYphl K KOPHIO
YHUCIUTEIBHOI0, YKa3bIBAIOIIETO HAa YUCIIO aTOMOB YIJIepo/ia B MoJieKyJe, 1o0aBisercs cyppukc — aH, a
nepe Ha3BaHueM cTaBUTCs OykBa «H», yka3pIBarolias Ha JIMHEWHOE CTPOCHUE MOJIEKYJIBI (Tao. 1).

2. I cocTaBlIeHUs] Ha3BaHMsI YIJI€BOJOPOIOB Pa3BETBIEHHOI'O CTPOEHUS IMOJB3YIOTCS MPABUIOM
HOMEHKJIATYpPBI:

a) IPUHUMAIOT, YTO aTOMbI BOAOPO/a 3aMEIlE€Hbl Ha pa3IMyHble paJnuKaibl (OOKOBBIE BETBN).

Paoukan — 310 4acTh MOJIEKYJIBI YIIIEBOAOPO/A, CAMOCTOSATENBHO HeCylecTBytomas (tadim. 1);

0) BBIOMpAIOT CaMyl0 JJIMHHYIO YIJIEPOJHYIO ILIETIOYKY, M aTOMBI yriepojaa B HEl HymepyloT,
Ha4YMHasl C TOW CTOPOHBI, I7ie ONMKE Pa3BETBICHHUE;

B) Ha3bIBAIOT paJMKaJbl, BIEPEAM YKasbiBass LUPPOH HOMEp yIJIepoJHOro aToMa LENOYKH, K
KOTOPOMY 3TOT pajKaj PUCOETUHEH;

I') 3aTeM Ha3bIBAIOT TJIABHYIO YIJIEPOAHYIO LIENb 110 YUCIY IPOHYMEPOBAHHBIX aTOMOB yIriepoja ¢
OKOHYaHUEM, COOTBETCTBYIOIIUM JaHHOMY KJaccy.

Ipumepwi.

1) CHz — CH; — CH, — CH3 H — OyTaH;

1 2 3 4
2) CH; — ﬁIH — C|H — CHs;

CH; CHj;
2, 3 — numeTun-0yTaH;

3) 1 2 3
CH; - CH - CH;

/EOKOBEH BeTKa
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CHs
2 — METUJI-TIPOTIaH;

4) H3

5 4 3 2 1
CH;-CH,-C — CH-CH3
|
CH; CHj3
2, 3, 3 — TpUMETUJI-TICHTAH.

Buvinoanume 3aoanue.

HazoBuTe BeliecTBo no CUCTEMATUYECKON HOMEHKIIATYpE:

CH; —lCH — CH2|— CH - CHz3

CHs CH; - CH3

®opma npeacraBjIeHUs pe3yabTara:
BrinosHeHHbIE yIIpa)KHEHUS.

Kpurtepuu oueHkH: OIECHKA WHIMBHIYaTbHBIX 00pa30BaTENBHBIX JOCTIKCHHN MO pe3yabTaTaM
TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U IMPOMEXKYTOUHON aTTECTallMM MPOM3BOAMTCA B COOTBETCTBUU C
YHUBEPCAIbHOM IIKAJION:

Ouenka "'5" cmasumcs, ecnu cmyoenm:

1. BoIOTHWI paboTy 6€3 OmKOOK U HEJOUETOB;

2. nomycTui He 0oJiee OJTHOTO HEI0UeTa.

Ouyenka "4" cmaeumcs, ecnv CTYJEHT BBITIOTHUI paOOTy MOJHOCTHIO, HO JOITYCTHII B HEH:

1. He 6onee oHOM HETPyOO OMIMOKU M OJHOTO HETOYETa;

2. unu He O6oJiee ABYX HEJ0UETOB.

Ouenka '"'3" cmaseumca, eciu CTyIEHT IPAaBUIbHO BBIIOJHHJI HE MEHEE IOJIOBUHBI pabOThl WM
JOTYCTHIIL:

1. He Gosee ABYX rpyObIX OLIMOOK;

. i He Ooiee oHOM Tpy0oit 1 0THOM HErpyOOi OMMOKHN M OJTHOTO HEJA0YETa;

. WK He OoJiee ABYX-TpeX HEerpyObIX OMHNOOK;

. IJTU OJTHOM HEerpyOo# OmMOKHU U TPEeX HEAOUETOB;

. WIN TIPU OTCYTCTBUHU OLIMOOK, HO NMPH HATUYMH YETHIPEX-MISATH HEJ0UETOB.

Ouyenka "2'" cmaeumcs, ecnu cmyoenm:

1. 1OMyCTHII YKCIIO OMMOOK U HEJ0UETOB MIPEBOCXOAAIIEe HOPMY, IPH KOTOPOH MOXKET OBITh BHICTaBIIEHA
ornenka "3";

2. WM €CITU MPABUWJILHO BBITOJIHUI MEHEE MOJTOBUHBI paboTHI.

N =W
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Tema 1.2 YriieBogopoasl

IIpakTnueckas padora Ne 3
Pemienne nenouyex npeBpameHuii Ha reHeTHYECKYI0 CBA3b MKy KJI1accaMH yIiieBoJ0pO/i0B

Ienb: paccMOTpPETb TEHETUYECKYIO CBSA3b MEXAY THUIIAMU YIIEBOAOPOJOB U  KJlaccaMu
OPraHWYECKUX COCIMHECHMM; pa3BUBAThb YMEHMS I[IPUBOJUTH IIPUMEPbl U COCTAaBJIATb YpPaBHEHUS
XMMHMYECKHX DPEaKLMH, PACKPBIBAIOLIMX I'€HETUYECKUE CBSI3M MEXIY BEIIECTBAMM Pa3IMYHBIX KIJIACCOB
COeIMHEHUI; 0000IUTh U CUCTEMATU3UPOBATh 3HAHMS YYAIIUXCS 00 YIIIEBOJOPOIaX U UX MPOU3BOIHBIX
Ha OCHOBE CpPaBHUTEIBHOW XapaKTePUCTUKU MX CBOMCTB; (OPMHUPOBATH HABBIK C€amMOOOpa30BaHUs
y4amuxcs.

IIpakTuyeckas padora ¢popmupyer:
[1PG6, I1PGY, ITPG10

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

MarepunanbHoe obecrnieyeHue:

VYyeOHast ayAuTOpHsl AJis MPOBEACHUS JICKIIMOHHBIX, J1a00paTOPHBIX U MPAKTUYECKUX 3aHATUN; IS
TPYNIOBBIX W WHAWBUAYAIBHBIX KOHCYIbTAMK; JJISi TEKYIIETO KOHTPOJS M IMPOMEXKYTOYHOM
aTTectanuu: pabodee MECTO mpenojaBarens, paboune mecta obydaromuxcs, nocka. Kommnbiorep: AMD
Atlon (tm)Il x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ mouuTop19”, mpoektop
EPSON EH-TW650, skpan nactennsiii Lumien Eco Picture - 1 mr.;

Muxkpockon "Mukpomen-C-13"-1 mr. YuyeOHO-MeTOAMUYECKasT JOKYMEHTAIMs, TUIaKTHYECKHUE
cpenctBa. PaGouee MecTo mpernoaaBaress: MepcoHaIbHBIA KOMIIBIOTEp, paboune mMecTa 00y4arouuxcs,
NocKa yueOHasi, yueOHasi MeOeb.

3ananmue:
1. Hanummre ypaBHEHHS peaklUid, C MOMOIIbI0 KOTOPHIX MOXKHO OCYIIECTBHUTH MpEeBpallle-Hus.
HazoBute nomyuuBmmecs BemecTBa. YKaXUTE YCIOBUS MPOTEKAHUS PEAKIIH.
3aganue Ne 1. C— CH4—C2H6—C2H4—C2H2—-—>C6H6—C6HS5CI
3ananue Ne 2.CaCO3 — CaO — CaC2 — C2H2— tpumepusanus, C(akt) X
3amanne Ne 3.CH4 C3H8 C3H7ClI X CO2.
3aganue Ne 4. OTaH— 3TeH— dTUH—OCH30JI.
3aganue Ne 5. C3H8—C3H6—C3H7CI—-C6H14—C6H12—C6H6 — C6HSBTr.
3ananue Ne 6. AleTuiIeH — — 3THJIEH — 3TaHOJl — YKCYCHBIN albJIerH1 — YKCYCHas KUCIIOTa.
3amanue Ne 7. C— CH4—C2H2— C6H6 — C2H5 Br —-C6H5 OH
3ananue Ne§. CH4 — C2H2 — CH3-CH=0 — CH3-COOH—3TunoBblIi 3up yKCYyCHOM KUCIOTHI
1
C2H50H
3aganue Ne 9. CH4 — C2H2 — C2H4— C2HS50OH — CH3-CH=0 — CH3-COOH
3aganne Ne 10. CaC2 — C2H2 — C2H4 — C2H5CI — C2H50H — CH3-CH=0— CH3-COOH
1
C2H50H
3amanue Ne 11. CH4 — CO2 — C6H1206 — (C6H1005)n
2. U3 mpeiokeHHBIX BEMIECTB cocTaBbTe 2 reHetmueckux psga:C2H2, C3HE, C2H4, C2H6,
C4H10, CH3-CH=CH2, C6H6, C9H12, CH4,C2H5COOH, C3H4,C2H50-OCCH3,C2H5-0H.
Bomnpocs! 1y1st 3akperieHns TeOpeTHIecKoro Mareprana K MpakTUIeCKOMY 3aHATHIO!
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1.JlaliTe onpenienieHUs: MOHSATUMN: «T€HETUYECKAsI CBSA3bY, «KT€HETUUECKUU PsiJl BEILIECTBY.
2.B 4eM BhIpakaeTCsl TEHETUYECKas CBSA3b MEXKY yriieBoaopoaamMu?

3. [lepeuncnure Ha3BaHUS PEAKIINI, KOTOPBIE BBl 3AMUCHIBAIIN MTPU BHITIOJHEHUHU 3a/IaHUM.
4.Kakas rpymma BEIIeCTB JISKUT B OCHOBE OOJILITUHCTBA FT€HETUYCCKUX TIEMOYCK?

ITopsinok BbINOJIHEHHSI PAa0OTHI:
1. B Terpamu ans BBHIMOJHEHUS NPAKTUYECKUX pabdOT HANMIIUTE TEMYy MPAKTHUYECKOW paboThI:
«['eneTnueckas cBA3b MEKIY KJIACCAMH OPraHUYECKUX COCIUHEHUIN.
2. lanee nomkHo ObITh 3arnaBue «3ananue Nely, «3amanue Ne2» u T.1. U COCTaBJICHUE YpaBHEHUU
peaKuuil 0 OCYILECTBICHUIO TeHETUYECKUX ITPEBPALLICHUMN.
3.IToBTOPUTH TEOPETHUECKUI MaTepuall O TeME MPAKTUIECKON pabOTHI.
4.0TBeTUTH Ha BOIIPOCHI [Tl 3aKPEIIEHUS] TEOPETUUECKOro MaTepualla.
5.BbInonHUTE 3aaHKs, XapaKTEPU3YIOIINE TEHETUUECKYI0 OPIaHUYECKUX COETMHEHUH.
6.0popMHTH OTYET.

Xoa padoTbI:
['eHeTn4ecKoil CBA3BI0O—HA3BIBAECTCA CBSI3b MEXK]Yy BEIIECTBAMHU PA3HBIX KJIACCOB,
OCHOBaHHAs Ha MX B3aUMOIIPEBPAIICHHUAX W OTPAKAOIIAs €IMHCTBO UX IIPOUCXOXKJICHHUS, TO €CTh TCHE3UC
BeniecTB. UTo ke 03HAYACT HOHATHE «2CHEMUUECKASA C8A3b)»
1.IIpeBpaiiieHue BemecTB 0OJHOTO Kacca COSIMHEHUN B BEIIECTBA APYTUX KIACCOB.
2. X¥MMHUYECKHE CBOMCTBA BEIIECTB.
3.B03MOXKHOCTB TIOTyYEHUSI CII0KHBIX BEIIECTB U3 MPOCTHIX.
4.B3anMOCBSI3b MPOCTHIX U CIOXKHBIX BEIIECTB BCEX KJIACCOB BEILIECTB.
[ToHsATHE TEHETHYECKOro psja BEIIECTB, KOTOPBIM SBISAECTCS YaCTHBIM IPOSIBICHHUEM TI€HETHYECKOU
CBSI3H.
['eHETMYECKUM HA3BIBAIOT PsI/I BEIIECTB — IPEICTABUTENICH Pa3HBIX KJIACCOB BEIIECTB
SIBJISIFOLIIUXCSL COCIMHEHUSIMU OJTHOTO XMMHYECKOTO AJIEMEHTa, CBS3aHHBIX  B3aWMOIPEBPAIICHUSIMU U
OTpaXKaAIOIIUMHU OOITHOCTh MPOUCXO0XKICHUS ITUX BEIIECTB.
Ecnu 0CHOBY TE€HETHYECKOTO psifia B HEOPTaHUYECKOW XUMHUHU COCTABJISIOT BEIIECTBA, 0Opa30BaHHBIE
OJTHUM XUMHUYECKHM DJIEMEHTOM, TO OCHOBY T€HETHYECKOTO psga B OPraHUYECKON XUMHH (XUMHUU
YTJIEPOJIHBIX COSMHEHUI) COCTABIISIIOT BEIIECTBA C OJIMHAKOBBIM YHCJIIOM aTOMOB YIJIEpOJia B MOJIEKYJIE.

Hamnpumep:

C,Hs —-C,H;— C;HsOH—CH3;CHO — CH3 — COOH —CH,Cl - COOH —NH,CH,COOH

Otan 3TeH 3TaHO STaHAIb YKCyCHasi KHCIIOTA  XJIOPITAHOBas KHCIOTa aMUHOITAHOBAS K-Ta

aJKaH QIKEH  alKaHol aNKaHasb KapOOHOBast KHCIIOTA XJIOPKapOOHOBas KMCIOTa AMHHOKACIIOTaA

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

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

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

Mexny TrOMOJIOTMYECKMMHU psAaMH YIJIEBOJAOPOJOB CYIIECTBYET TI€HETHYECKas CBs3b, KOTOpas
oOHapyKXHBaeTcsl B MPOIECCe B3aMMHOI0 MpeBpallleHus 3TUX BemecTB. /st mepexona OT OAHON TPyIIIbI
BEIIECTB K JIPYrod HCHOJB3YIOT IPOLECCH: ACTHAPHUPOBAHME, THAPUPOBAHHE, LUKIO00Opa3oBaHUE U
npyrue. Tak MOXHO OCYIIECTBUTH OOJBIIMHCTBO TEPEXOJ0B, OJHAKO, ATOT CIOCOO MOIy4eHHUS
YIJIE€BOJIOPO/IOB HE SIBISIETCSI YHHUBEpCAIbHbIM. CTpenkamMHu B CXE€ME yKa3aHbl YIJIEBOJOPOABI, KOTOPHIE
HEMOCPEJACTBEHHO MOKHO MPEBPATUTD JPYT B APyra OJHOMN peakiuen.

CxeMaTnuecku 3TO BBITJISIUT TaK:

1 -Ha H 1 H 1
CuHant2 CpHan E 2 » CyHana |- z . CuHone
—— 4
+ H2 + H2 + H2
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VYrneBoaopobl, CIUPTHI, albAETHAbBl U KapOOHOBBIE KHCIOTHI T€HETHYECKH CBS3aHbl MEXIY COOOM.
[Ipy 5TOM MOXXHO MNPOCIEAUTH IOCTETIIEHHOE YCIOXHEHHE CTpOeHHUs BemiecTB. llepedncieHHbIMU
KJIACCaMH JIaJIEKO HE MCUEPIIBIBACTCS KPYT OPraHMYECKUX coeuHeHui. Pa3HooOpa3Hbie mpeobpazoBaHus
KHUCIIOT U JIPYTHX BEIIeCTB 0OYCIIOBIMBAIOT MOSBICHIE HOBBIX KJIACCOB M, TAKUM 00pa3oM, najibHeiiliee
pa3BUTHE PA3HOOOpa3Usi OpraHnueckux coearHeHuil. [IpociiexxuBasi CBsI3b BEHIECTB B HAINPABICHUU UX
YCIIO)KHEHHS, MOXHO 3aMETHTh, 4YTO MPOCTEHIIMMU TMEPBUUYHBIMU «KUPIMUYUKAMU»  SBISIOTCA
YIJIEBOJIOPObI, OT KOTOPBIX MOKHO MEPEUTH K raJIOr€HOMPOU3BOIHBIM, CIUPTAM U T.1.

(I)opMa NMpeacraBjJacHus pedyjabTara:
BrmonnenHbIe YIIPpAXXHCHHUA U 3aaa4n

Kpurepum oueHku:

Onenka MHAMBUAYAJIBHBIX 00pa30BaTENIbHBIX JOCTUKEHUH 110 pe3ysIbTaTaM TEKYIEro KOHTPOJIS
yCIIEBAEMOCTH U ITPOMEKYTOUHOM aTTECTAllMU IPOM3BOIUTCS B COOTBETCTBUY C YHUBEPCAIbHOM LIKaNOM:
Orenka "5" ctaBUTCS, €CITU CTY/ICHT:

1. BemmonHUI padoty 6e3 omuboK U HEI0UETOB;

2. nonycTuil He 0oJiee OJTHOTO HEJI0UeTa.

Onenka "4" cTaBUTCS, €CITU CTYACHT BBINOIHWI PabOTy MOJHOCTHIO, HO IOMYCTHII B HEH:

1. He Oonee o1HOM HETpyOOI OMIMOKU M OJHOTO HEA0YETA;
2. wu He 6oJjiee ABYX HEJ0YETOB.

Onenka "3" cTaBUTCS, €CJIU CTYACHT [IPaBUIJIBHO BBIIOJIHUII HE MEHEE TIOJIOBUHBI PA0OTHI MIIM AOMYCTUIL:
1. He 6onee IBYX TpyObIX OMIKUOOK;

2. unu He O6osee ogHON rpy0oil U 01HOM HETpyOO OIIMOKK U OJJHOTO HEJIOUETA,
3. unu He 6osiee IBYX-TpeX HErpyobIX OLUINOOK;

4. Uy OHOU HETpyOOii OITMOKHY U TPEX HEJOUETOB;

5. WK IpU OTCYTCTBUHU OLIMOOK, HO NP HATUYHU YEThIPEX-MIATH HE0UYETOB.
Orenka "2" ctaBUTCS, €CITU CTYJICHT:

1. ZOMYCTHIT YMCIIO OMIMOOK U HEIOUETOB MPEBOCXOIAIIEEe HOPMY, ITPH KOTOPO MOXKET ObITh BHICTABIICHA
orenka "3";

2. WM €CITU MPaBUWJIBHO BBITOJIHWI MEHEE MOJIOBHUHBI pabOoTBhI.
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Tema 1.3 Kuciiopoacoaep:xaiime oprannyecKne coeIMHeHUs!

IIpakTnuyeckas padora Ned
KayecTBeHHbIE peakUH 0HOATOMHBIX, MHOTOATOMHBIX CIIMPTOB, YKCYCHOH KHCJIOTBI

I_[e.m, paﬁ()TLI: Hay‘H/ITBCSI MIPOBOAUTE KAYCCTBCHHBIC PCAKIUNA HAa OAHOATOMHBIC, MHOI'OATOMHBLIC
CIIMPThIL

IIpakTuyeckas padora popmupyer:
I1P66, ITPG9Y, TTPG10

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

MarepuanbHoe obecrneyeHue:

VY4aeOHas ayAuTOpUS Uil IPOBEICHUS JIEKIIMOHHBIX, JIJAOOPATOPHBIX M MPAKTHYECKUX 3aHATUH; IS
TPYNNOBBIX M WHAUBUAYaJIbHBIX KOHCYIbTALMMA;, ISl TEKYIIEro KOHTPOIS M MPOMEXKYTOYHOU
arrecTanuu: pabouee MecTo IMpemnoaaBarens, pabouue mecra oOydaromuxcs, qocka. Ilomemenue ams
MIPOBEJICHUS JIaOOPATOPHBIX, MPAKTUYECKUX PadOT; JJIsl TPYIIOBBIX M MHAWBHUIYATbHBIX KOHCY/IbTAIIHIA;
IUISL TEKYIIETO0 KOHTPOJIS U IPOMEKYTOUHOU aTTecTaliu: pabouee MECTO MperoaaBaress, padboune Mecra
oOyuatomuxcs, 1ocka. Mebens naboparopHas, mkad BBHITSKHONW ¢ MOMKOM —1 WIT, IITAaTUB, peaKIMOHHAS
npoOupKa, OOBIKHOBEHHAs MPOOMpPKa, Ta300TBOAHAS TPYyOKa, AIIEKTPOHArpPEBATENBHBIN NPHOOp WK
CIUPTOBKA, ATHJIOBBIM WM JIO00H Apyrol cnupTt, KOHIEHTPUPOBAHHAS CEpHAas KHCIOTa, PacTBOP
nepmanranata kanuss KMnO4, Opomnas win uoaHas Boja (2—3 KamiM CIUPTOBOM HACTOMKM HOAa
OpWINTH K 1-2 M Boasl), auctuiuiupoBadHas. Peaktussl: C3Hs(OH)3, C,HsOH, 5-10 % p-p NaOH; 10
% p-p CuSOy, 5% BomusI p-p KMNO,, 5% p-p K2Cr,07, 10% p-p H2SO,, korm. H,SO,4, CH3;COONa T1B.

Ob6opynoBaHue: NpoOUPKH, CHUPTOBKA, AeprKaTeb 1 IPOOUPOK, CIUPalib U3 METHON MPOBOJIOKH,
IITTATEINh JJISl CYXHUX BEUIECTB.

3ananne:
1. BcnoMHMTH IpaBUia MO TEXHUKE 0€30MaCHOCTH MPU MPOBEICHUH J1a00PaTOPHBIX padoT.
2. IlpounTaTh HHCTPYKIUIO TIO IPOBEIEHUIO OIBITOB.
3. IIpuroToBUTH HEOOXOAMMYIO XUMHUECKYIO ITOCYAY U 000pyI0BaHUE /IS IPOBEICHHS ONBITOB.
4. [IpoBecTH OMBITHI.
5. Opopmuts 1a6OpaTopHyIO padoTy.
6. 3anonHuTE TAOIUILY
ITopsinok BbINoJIHeHUs padoThI:
1 IIpoBenuTe 1abopaTOPHBIE OMBITHI COTIACHO MHCTPYKIUY;
2 3anuuIMTe ypaBHEHUS peakiiil B MOJIEKYIIPHOM, HOHHOM U KPaTKOM MOHHOM BHJIE B T€TPa/lb;
3 Caemnaiite BBIBOJ O MPOICTaHHOM paboTe

Xox pa0doThI:

OmnbrtNel: KauecTBeHHBIE peakiM IPEIEIbHBIX OAHOATOMHBIX CIIUPTOB
1.1. Oxucnenne 3TaHoONa B IPUCYTCTBUE METHOTO KaTaJIn3aTopa.
Haneiite B mpoOupky 0,5 Ma stunoBoro cnupta. CHiIbHO packajguTe CHUpaib W3 MEIHOU
IIPOBOJIOKH B IJIAMEHU CIIMPTOBKH, JIepika e€ JepKaTeseM, U OlyCTUTe NpoOUpKy co cnupToM. [IpoBectu
3Ty ONEpalUI0 HECKOJIBbKO pa3. [loHroxaiiTe, HampaBisis K cebe pykol Belaenstonrecs napel. Mx 3amax
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HAllOMUHAET 3amax MpesblX s0J0K. DTo 3amax YKCYCHOro ajbjaerujga. UTto mpou30nuio ¢ MeAblo B
criupte? 3anuiInTe ypaBHEHUS TPOUCXOIAIINX PEAKIIHH.
1.2. Oxucnenue 3TUIOBOTO CIMPTA IEPMAHIAHATOM KaJUsL.

B npobupky HamuBaroT 1 — 2 M 3TWJIOBOTrO CHUPTa, NMPUOABIAIOT 1 MJI BOJHOrO pacTBOpa
NepMaHraHaTa Kajus M HarpeBaioT B CJIa0OM IUIaMEHH CIUPTOBKU. IIpu OKHCIEHMH 3THIOBOTO CIHpTa
oOpa3yercss YKCYCHBIN ajbAeru] (JIErKOKHUIAIIAs KUIKOCTh C 3alaXOM MpesibiX s0JI0K), a IepMaHraHar
obecrBeunBaeTCs U BhIManaeT Oypbiit ocagok okcuaa mapranma (IV).

1.3. Oxucnenue stanosa guxpomarom kanus (EP).

B npobupky nomecture 0,5 mu 3tanona, 0,5 mu 5% pactBopa nuxpomara Kainus U 5-6 Karuienb
10% pactBOopa cepHoii KucnoTbl. Clerka HarpedTe pacTBOp HaJ IUIAMEHEM CIUPTOBKM JIO Hauajia
n3MeHeHHs 1Bera. ONIymIaeTcs XapaKTEepHBIM 3amax YKCYCHOTO alpJerujaa (3amax MpembiX sOJOK).
Crhenaiite BBIBOJI O BOCCTAaHOBUTENIBHBIX CBOMCTBAX CIHMPTOB. 3alUIIUTE ypaBHEHUE IMPOUCXOJAIICH
peaxkuuu.

1.4. IlomydeHne yKCYCHOATHIIOBOTO d(upa.

Haneiite B mpoOupky 1 MJ1 3TaHOIIa U OCTOPOKHO TAKOU ke 00beM KOHLEHTPUPOBAHHOMN CEpHOM
KucnoThl. [IpubaBbTe HEMHOTO CYXOrO aleTara HaTpHUsl, CIerka HarpenTe MpoOUPKY U MOHIOXalTe
oOpa3oBagBIieecs BemecTBo. Hamummre ypaBHEHHE PEaKIIHH.

OmeiT Ne 2. KadecTBeHHBIC peakilii Ha MHOTOATOMHEBIE CITUPTHI
O6pazoBanue raunepara meau(1l).
Metonuka. B npobupky HanmBarot 0,5mi 2%-Horo pactBopa cynbhara menu u 2 i 10 %
pactBopa ruapokcuna Harpus. K o0pa3oBaBiieMycst 0caKy roiy-00ro mBeTa IpuiIHBalOT TIUICPHH U
CMECh BCTPSXUBAIOT. 3aIUIINTE YPABHEHUE IPOUCXOSIICH PEAKITHH.

[Topsinok BeimonHenus | Habmronenus YpaBHEHUS XUMUYECKHUX PeaKIuidi. BeIBOIBI
OITBITA

OmnpiT 3. KauecTBeHHas peakiysl Ha YKCYCHYIO KUCIIOTY

VYKCycHas KUCJIOTa OKa3bIBaeT OaKTEPUIIMIHOE U OakTepruocTaTtnueckoe nercreue. Hampumep, 3%
pacTBOp YKCYCHOM KHCIIOTHI YOUBaeT Majouyku OpromHoro Tuda, 4% pacTBOp — KMILIEUYHYIO MAT0UKY.
Oco0eHHO aKTHBHA YKCYCHasl KUCJIOTA TIO0 OTHOIIIECHHIO K CTAMIIOKOKKAM, CITY>KaIlliM TPUIHHON
MUIIEBbIX OTPABICHUH.

[Ipu B3auMoIeNiCTBUN YKCYCHOM KHMCIIOTBI C COJISIMM JKeJe3a MOsBIsAeTCs] KpacHO-0ypoe
okpamuBanue. Ha 3Toii peakiinu B caHUTapHON MPAaKTUKE OCHOBAHO ONpe/eeHNe YKCYCHOM KHCIOTHI B
BO31yX€ IMPOMBIIIJICHHBIX HOMemeHHﬁ.

B npoGupxke ¢ 3-4 M1 BOJbI paCTBOPUTE LIETIOTKY HATPUEBOM COIM YKCYCHOW KHCIIOTHI U MPHIIEHTE
HECKOJIBKO Karelnb pactBopa xyopuja xenesa (III). Ilogsnsercs kpacHOe okpalliBaHUE pacTBOpa
BcJleicTBHE 00pa30BaHUs paCTBOPUMOM KOMITJIEKCHOM COJIM — XJIOPUAa OCHOBHOTO TeKcaalleraTa Kejesa
(I1D). TIpu KUMAYSHUN TPOUCXOTUT THIPOJIN3 KOMIUIEKCHON oM (YIPOIIEHHO — alleTaTa )ejes3a) u
o0Opa3oBaHMe XJIONbEB OYpOro IBETa.

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

arterar xene3a (111)

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

OCHOBHOM aleTar kenes3a

Craenaiite BBIBOJ O XMMHUUYECKHUX CBOMCTBAX MHOIOATOMHOI'O CIIMPTA INIMLEPHUHA IO CPABHEHUIO C
OJIHOATOMHBIMH.
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®opma npeaocTaBieHus pe3yJbTaTa
OTtyeT o mpoJieIaHHOM paboTe, ypaBHEHUE PEAKIIMN B MOJICKYJIIPHON M MOHHOU (DOpMax, BHIBOIBI
Ha Ka)/IbI OIBIT, BEIBOJI IO BCel T1abopaTopHOi padoTe.

Kpurtepun oneHKH: OlI€HKA UHANBUYAbHBIX 00pa30BaTEIbHBIX JOCTHKEHUM 110 pe3yJibTaTaM
TEKYIIETr0 KOHTPOJISl YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTecTalli MPOU3BOJIUTCS B COOTBETCTBHHU C
YHUBEPCAIbHOM IIKAJION:

Ouenka "5" craBuTCS, €CJIM CTYJICHT:

1) npaBWJIBHO OIPENEINII LIENb ONBITA;

2) BBITIOJIHUII padOTy B TTOJIHOM 00bEME C COOJIIOICHUEM HEOOXOIMMOM MOCIIEI0BATEILHOCTH
MIPOBEJICHUS OIBITOB U U3MEPCHHIA,

3) caMOCTOSITENLHO U PallMOHATIBHO BbIOpANl M OATOTOBHII JJIs OMbITAa HEOOXOAUMOE
000pyIOBaHUE, BCE ONBITHI MPOBEII B YCIOBUAX U PEKUMAX, 00CCIICUMBAIOIINX MOJyYEHUE PE3YIhbTaTOB U
BBIBOJIOB C HAUOOJIbIIEH TOYHOCTHIO;

4) HayYHO IPaMOTHO, JIOTHYHO OMHUCAIT HAOII0IeHUS ¥ CPOPMYITHPOBAIT BEIBOJIBI U3 OIBITA. B
MIPEJICTAaBJICHHOM OTYETE MPaBUIHHO M aKKYPaTHO BBIMIOJIHUI BCE 3aMMCH, TAOIHUIIbI, PUCYHKH, YEPTEKH,
rpaduKy, BEIYUCICHUS U CIICJIal BBIBOIBL;

5) mpaBWJILHO BBIMOJIHUII aHAIK3 norpemHocTei (9-11 kmaccsr).

6) POSIBIISIET OPraHU3AIMOHHO-TPYAOBBIC YMEHUs (TTOAIEPKUBAET YHUCTOTY pabOvero MecTa u
MOPSAZIOK Ha CTOJIe, 9KOHOMHO HCIOJIb3YET PACXOIHbIC MATEPUAIIbI).

7) SKCIEPUMEHT OCYILECTBIISIET MO IJIAHY C YYETOM TEXHUKH 0€30MaCHOCTH U IIPaBUJI pabOTHI C
MaTepuagamMu U 000pyA0BaHUEM.

Orenka "4" craBUTCS, €CIIM CTYJICHT BBITIOJHIII TpeOOBaHUs K olieHke "5", HO:

1. OTIBIT MPOBOJIMI B YCIIOBUSX, HE 00€CIEUUBAIOIINX JOCTATOYHONH TOYHOCTH U3MEPEHHIA;

2. nnu ObUIO TOMYIIEHO ABa-TPH HEJI0UETA;

3. unu He 6osiee OAHOM HerpyOoii OMMOKU U OJTHOTO HEJ0YeTa,

4. WM SKCTIEPUMEHT MPOBEJICH HE MOJIHOCTHIO;

5. WK B OMKMCAaHUU HAOIIOEHUI U3 OMBITA JOMYCTHII HETOYHOCTH, BHIBOJBI ClIeJIall HEMOJIHBIE.

Orenka "3" ctaBUTCS, €CITU CTY/ICHT:

1. mpaBMJIBHO OIIPEAEIIII IIeNIb OMBITa; PA0OTY BBIMOIHSET MIPABUIILHO HE MEHEEe YeM HANOJIOBUHY,
OJIHAKO 00BEM BBITIOTHEHHON YaCcTH TaKOB, YTO IMO3BOJISET MOTYYUTh TPABUIIBLHBIE PE3YIbTaThl U BHIBOIBI
M0 OCHOBHBIM, MPUHIIUITHAILHO BaXKHBIM 3a71a4aM paboThI;

2. i noadop 006opyaoBaHUs, 00BEKTOB, MATEPHAJIOB, a TAK)KE pabOTHI 10 HA4YaTy ONbITA IPOBEI C
MTOMOIIIBIO YYUTENS; WM B XO/I€ TPOBECHUS OIbITa U U3MEPEHHM ObLITH JOMYIIEHBI OIIMOKY B OMMMCAHUN
HabJ01eHuH, POpPMYIHMPOBAHUU BBIBOJIOB;

3. OTBIT MPOBOJMIICS B HEPAIIMOHATBHBIX YCIOBHUSAX, UTO MPHUBENIO K TIOTYYEHUIO PE3YIHTATOB C
00JIbIIIEH TOTPEIIHOCTHIO; MU B OTYETE OBLIN TOMYLIEHBI B OOIIEH CI0KHOCTU HE O0iee IBYX OLIMO0K
(B 3amUCSAX €UHMUII, U3MEPEHUSX, B BEIUMCICHUSIX, TpaduKax, TabInIaX, CXeMax, aHaIu3e MOrpenrHocTen
Y T.J1.) HE TPUHIIUIHAIBHOTO JIJIsl JAHHOW pabOoThI XapaKTepa, HO MOBJIUSBIINX HA PE3YyIbTaT
BBITIOJTHEHUS; MJTM HE BBITIOJIHEH COBCEM WJIH BBITIOIHEH HEBEPHO aHanmu3 norpemrHoctei (9-11 kmacc);

4. nomyckaet rpyoyro ommoOKy B X0JIe IKCIIepUMEHTa (B 00bSICHEHUH, B 0popMiIeHUN pabOTHI, B
COOJTFOICHUH TIPABUII TEXHUKH 0€30MacHOCTH MPH paboTe ¢ MaTepuaiaMy U 000pyA0BaHUEM ), KOTOpast
HCIPABIIAETCS IO TPEOOBAHUIO YUUTES.

Ouenka "2" ctaBUTCS, €CITU CTYJICHT:

1. He ompeaenuiI CaMOCTOSTENBHO 1I€JIb OMbITA; BBIMOJIHUI pabOTy HE MOJHOCTHIO, HE TOATOTOBHUII
HYKHOE 000pyJI0BaHNe U 00bEM BBIMIOTHEHHON YaCTH paOOThI HE TTO3BOJISIET CAENATh MPAaBUIBHBIX
BBIBOJIOB;

2. WY OTIBITHI, U3MEPEHUS, BEIYUCIICHHUS, HAOIIOICHIUS MPOU3BOAMIUCEH HETIPABUIIHHO;
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3. wm B xoJ1e paboTHI M B 0TYETE OOHAPYKUIIUCH B COBOKYITHOCTH BCE HEIOCTATKU, OTMEUCHHBIC B
TpeOoBaHUAX K oreHKe "3";

4. nonmyckaet niBe (1 6osee) rpyObie OIMOKH B X0JI€ SKCIIEPUMEHTA, B 00bACHEHHH, B 0)OPMIICHUT
paboTHI, B COOIOACHUH IPABIII TEXHUKU 0€30MaCHOCTH MPH PadOTe C BEMIECTBAMU U 000PYIOBAHUEM,
KOTOPBIE HE MOXET UCTIPABUTH JJAKE M0 TPEOOBAHUIO YUUTEIIS.
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Tema 2.1 Ctpoenue atoma. [lepnoanyecknii 3axoH u [lepuognyeckasi cucreMa XMMHUYECKUX 3J1€eMEHTOB
JILA. MeHpesieeBa

IIpakTHyeckasi padora Ne5
Pemienue npakruyeckux 3aaHuii Ha COCTaBJIeHUE YIEKTPOHHO-Tpaduyeckux ¢gopmyJ jiemMeHToB 1-4
NepHuoI0B.

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

IIpakTuyeckas padora popmupyer:
I1P66, I1PG9, TTP610.

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

MaTtepuajbHOe o0ecneyeHue:

YyeOHast ayAuTOpHst JAJIs IPOBEACHUS JICKIIMOHHBIX, Ta00paTOPHBIX M MPAKTHYSCKUX 3aHATUN; JIJIS
TPYNIOBBIX W WHAWBUAYAIBHBIX KOHCYJIbTAIMW; I TEKYIIErO0 KOHTPOJS M IMPOMEKYTOUHOM
aTTecranuu: pabodee MECTO mperoaaBarels, paboune Mecta odydarommxcs, gocka. Kommsiorep: AMD
Atlon (tm)Il x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ mouutop19”, mpoekrop
EPSON EH-TW650, skpan nHactennsiii Lumien Eco Picture - 1 mir.;

Muxkpockon "Mukpomen-C-13"-1 mt. YuyeOHO-MeToanuecKass AOKYMEHTAIus, IUIAKTHYECKHE
cpenctBa. Pabouee MecTo mpernomaBaress: MepCOHATBHBIA KOMITBIOTEp, pabodne MecTta 00ydJaronuxcs,
nocka yueOHasi, yaeOHas MeOelb.

3aganmue:

1. CocraBbTe DJIEKTPOHHBIE U DIIEKTPOHHO-Tpadudyeckue GOpMyJIbl, OXapaKTEPU3YUTE XUMHUIECCKHE
ceorictBa aemeHToB: P, O, Sr, Al, Ni, Se, W, Sn, S, ClI, Sc, At, Rb, As, Zr, Cu, Te, Fe, Bi.

2. CpaBHWHTE 110 CBOMCTBAM 3JIEMEHTHI B Psiiax:

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

0) C, Si, Ge, Sn, Pb

Ilopsinok BbINOJHEHHS padOTHI:
1. CoctaBbTe 37€KTPOHHO-Tpaduueckre GopMyibl aTOMOB HJIEMEHTOB
2. CpaBHHUTE 110 CBOHCTBAaM DJIEMEHTHI B psiiax

Xox pa0doThI:
Crpoenue atoma

1. B ienTpe aToma HaXOIUTCS PO, KOTOPOE 3aHUMAET HUYTOKHO MaJIbIii 00BEM MPOCTPAHCTBA 110
CPaBHEHHUIO CO BCEM 00BEMOM aToMa, HO 3aKJI04aeT B cebe MoUuTH BCIO €ro maccy. Sapo mpeacraBisier
co0Ol COBOKYIMHOCTH JJIEMEHTAPHBIX YaCTHI[. MPOTOHOB, TMOJIOXKHUTEIHHO 3apsSHKEHHBIX, U HEHUTPOHOB,
HE3apsDKEHHBIX. 3apsij siipa MOJIOKUTENbHBIM, paBeH YHUCIYy HPOTOHOB M MOCTOSHHBIM AJI KaXXI0TO
XHUMHYECKOT'0 DJICMEHTA.

2. Bokpyr sizipa pacroyioyKeHbl SIEKTPOHBI: 3JIEMEHTapHbIE OTPUIATEIbHO 3aPSKEHHBIE MUKPOYACTHIIbI
(€). DnekTpoH WMEeT HUYTOXKHYIHO MacCy, W JBOMCTBCHHBIH XapakTep — OH NPEICTaBIseT cOOOM
OJIHOBPEMEHHO YaCTHUILY U DJIEKTPOMArHUTHYIO BOJIH.
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3. ATOM 3JIEeKTpOHEHUTpaJeH, MO3TOMY YUCIIO 3JIEKTPOHOB B 3JIEKTPOHHONH 000JI0UKE PABHO YUCITY
IIPOTOHOB B sifipe. MexXy AApOM U 3JIEKTPOHAMHU CYIIECTBYIOT MIEKTPOCTATUUECKHE CUIIbI TPUTSKEHHUS.
L S 4. DNEeKTPOH XapaKTEepU3yeTCs JIEKTPOHHOU IUIOTHOCTBHIO U
BEPOSATHOCTbIO  IPEOBIBAaHMS €ro  OKOJIO  siApa,  KOTOphIE
M3MEHSIFOTCSI B COOTBETCTBHH C TpadukoM (puc. 1).

DNeKTpPOHHanA
NNOTHOCTb,

BeposaTHocTb
npebbiBaHNA

»
»

c. L op6UTLI paccTosiHue OT Aapa

DNEeKTPOH MOXKET HAXOJUTHCS B JIFOOOM TOYKE MPOCTPAHCTBA BOKPYT sapa. [losTomy KBaHTOBas
MEXaHHKa BBOJUT MOHATHUE 3JIeKMPOHHO20 001aKka (opbumanu). 3apsij SIEKTpOHA Kak Obl pa3Ma3bIBaeTcs,
paciuibIBaeTcst o BceMy o0BbeMy 3Toro obnaka. Opbuma snekmpona (opoumans) — 3TO MPOCTPAHCTBO
BOKPYTI' s/ipa, KOTOPOE COOTBETCTBYET MAaKCHMAJbHOM JJIEKTPOHHOW IUIOTHOCTH W BEPOATHOCTU
npeOBIBaHUS €r0 OKOJIO S/Ipa.

DNEeKTPOH MOKHO MPEJICTaBUTh Kak 00JIaKo, «pa3MazaHHOE» BOKPYT spa.

5. B atome no npunyuny Ilaynu He MOXET OBITh Naxe IBYX OJWHAKOBBIX JJCKTPOHOB, TO €CTh
AJIEKTPOHOB C OJIMHAKOBOI SHEpTUeH.

DHEPreTU4ecKoe COCTOSHUE KaXKIOro 3JICKTPOHA B aTOME OIMCHIBACTCS YETHIPhMS KBAaHTOBBIMHU
YHCIIaMU:

— enaenoe keanmosoe wucno (N) mpuHUMaeT 3HadeHws 1,2,3, ..., 00 W yKa3pIBaeT Ha HOMEDP
SHEPreTHYECKOTro CIIos (YPOBHSA), HA KOTOPOM HAXOAUTCS 3TOT DIEKTPOH;

— nobounoe kearnmosoe uucio — opoumanvroe (1) npuaumaet 3uauenus 0 (s), 1 (p), 2 (d), 3 (f), ...,
n-1; ompenensier Gopmy syeKTpoHHOro obOnaka (opburtanu): mapooOpazHOe 00JIAaKO — S- MOAYPOBEHb,
ranresieo0pasHoe — P-moypoBeHb, Oojiee cinokubie hopmsel d- u f-mmoaypoBHwU;
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Puc. 2. ®opMmbl 37eKTPOHHBIX 00JIaKOB (CJIeBa HAMpaBo S-, P-, d-, f-opOuraneii)

— MmacHumHoe Keanmosoe uucio (M) OMpeAeNnseT MOIoKeHHe OpOMTAM B MPOCTPAHCTBE MO
OTHOIICHHUIO K MarHMUTHOMY IOJIIO 3€MJIH. S-OpOMTallb 3aHMMAeT OAHO €JUHCTBEHHOE IOJIOXKEHUe, P-
opOHTallb UMEET TPH MOJOXKEHHS M0 OCSIM KOOpAHHAT, (-opOuTanp — msaTh monoxeHui, f-opOuramp —
CEMb IOJI0KCHUM;

— DIIEKTPOH MPOSIBISIET 0c000e CBOWCTBO cnum (AHIII. SPIN — BEPETEHO), XapaKTepH3YIOIIee ero
BpallleHHe BOKPYT COOCTBEHHOW OCH IO YacOBOM CTpENIKe WM MPOTUB 4YacoBOW cTpesku. IIpoexuus
CTIMHA, HA3BIBAEMAS CHUHOBbIM K6aHMO8bIM uuciom (Ms), MOKET IPUHAMATH JBA 3HAUYCHUS: + /1o, — /s .
OHM COOTBETCTBYIOT BpAIlEHHUIO DJJIEKTPOHA IO YAaCOBOM CTpEIKEe M MPOTHUB YacCOBOM CTPEJIKH.
OHepreTu4ecKyro A4eiKy MOI'yT 3aHUMaTh MaKCUMYM JIBa JIEKTPOHA C Pa3HBIMU CIIMHAMM.

Hamnpasnenue Bpanienus [To wacoBou IIpoTtuB wacoBou
CTpeJIKe CTpEJIKU
CHUHOBOE KBAHTOBOE YHUCIIO. ............. +, 1,
O6o3HaueHue MEKTPOHA  ........ i l

6. DHEpreTUYeCKre YPOBHU U MOAYPOBHH PACIIOIOKEHBI HA OMPEACICHHOM PACCTOSIHUU OT sIipa U
3aM0JIHAIOTCS DJIEKTPOHAMU 110 NPUHYUNY MUHUMYMA SHep2uu B CIEAYIOIIEM IOPSIKE:

15225°2p°®3s%3p®4523d  4p°5524d 5 p®es%4f 50 %6pt 75?5 46d ™. . ...

»
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Aneopumm cocmagnenus 31eKMpOHHBIX POPMYI U INEKMPOHHO-CPAPUUECKUX CXeM AMOMO8 XUMUYECKUX
I/1eMeHmos

Onekmpounas ¢opmyna 21emenma — 3TO TOPSAOK 3aAIOJIHEHUS JJIEKTPOHAMH YpPOBHEH U
MOJTypOBHEM.

Dnexmponno-epaguueckas cxema (popmyna) snemenma — pacrpeielieHue BAICHTHBIX 3JIEKTPOHOB
10 PHEPTETUYECKUM STUCHKaM.

Ilpumep: CoOCTaBUTH 3JEKTPOHHYIO (GOPMYTYy U DIEKTPOHHO-TPA(QUUECKYIO CXEMYy 3JIEMEHTa C
MOPSIKOBBIM HOMepoM Z=14.

1) 3ammcats CHMBOII dJ1IeMeHTa Si.

2) Omnpeneauts HOMEp meproaa — 3.

3) OmpenenuTh 4ucIo EKTPOHOB —14.

4) 3anucaTh TOCIIENOBATEIILHOCTh  3alOJIHCHUS  JJIEKTPOHAMH  yPOBHEH H  MOJYpPOBHEH,
PYKOBOJICTBYSICh NEPHOANYECKON TAOIUIICH M TIOMHS, YTO HA NEPEOM CI0€ MOXKET ObITh MAKCUMAaJIbHO 2
¢ Ha OJIHOM S-TIONYPOBHE; HA 6MOpOM MAKCUMalIbHO 8¢ Ha S WM p — TOAYPOBHSX; Ha mpembvem
MakcuManbHO 18e S-, p- M O-NONYPOBHAX; Ha uemeepmom — MaKCHUManbHO 32e Ha S-, p-, d- u f-
MOJTyPOBHSIX.

Si — 15%25%2p°35°3p*
5) ITom4epKHYTh BaJICHTHBIC 3JICKTPOHBI.
6) Pacnipenenuth UX 1O MOAYPOBHSM TPETHETO CIIOSI, YKa3aB CTPEIKAMH.

n=3 W] [TI°71]
L%

7) VYka3arh BO3MOXHBIE CTCIIEHH OKHMCJIEHHUS CT. OK. +4.
8) CocraButh (HOopMYITy BBICIIETO OKCH/IA, 0XapaKTEPHU30BATh €TO.
Beicmmii okcua SiO;. Xapakrep OKCH/1a KUCITOTHBIMA.

dopma npeacraBjIeHUs pe3ybTara:
BreinonHenHas paboTta mpejcTaBiseTcsl MPEnojaBaTeao0 B TETPaau AJIs BBIIOJHEHHUS MPAaKTUYECKUX U
KOHTPOJIbHBIX Pa0OT MO AUCHUILINHE «XUMUS
BrinonHeHHbIE yIIpaKHEHUS
Kpurtepun onenuBanus:
Orenka "5" ctaBUTCS, €CITU CTYJICHT:
1. BeIONTHUI paboTy 6e3 OIMOOK U HEI0UETOB;
2. nomycTui He 0oJiee OJTHOTO HEJI0UeTa.
Onenka "4" cTaBUTCS, €CIIHM CTYJEHT BBINOJIHUI PabOTy MOJHOCTHIO, HO IOMYCTU B HEll:
1. He Gosiee 0THOM HETPYOOI OITMOKK U OJTHOTO HEJI0UETA;
2. wu He 6oJjiee ABYX HEJ0YETOB.
Onenka "3" cTaBUTCS, €CIIU CTYACHT MIPaBHJIBHO BBIIOJIHUI HE MEHEe MOJOBUHBI Pa0OThI TN AOMYCTHI:
1. He Gosee ABYX rpyObIX OLIMOOK;
2. unu He OoJiee 0THOM TpyOoi U OTHOW HErpyOOi OITMOKH M OJTHOTO HEJI0UeTa;
3. wu He 6oJee ABYX-TpeX HErpyObIX OMNOOK;
4. unn ogHON HerpyOoi oIIMOKH U TPEX HEI0UETOB;
5. WK IpU OTCYTCTBUHU OLIMOOK, HO NP HATWYHU YETHIPEX-MISATH HE0YETOB.
Ouenka "2" craBuTCS, €CIIM CTYJICHT:
1. 1OomyCTHII YMCIIO OMMOOK U HE0UETOB MTPEBOCXOIAIIEe HOPMY, IPH KOTOPOH MOXKET OBITh BHICTABIICHA
ornenka "3";
2. WM €CITU TIPABUWJILHO BBITTOJIHUJI MEHEE MOJIOBUHBI PaOOTHI.
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Tema 2.1 Ctpoenne aroma. Ilepuogudecknii 3axon u Ileppognyeckas cucreMa XMMHYeCKHX
aneMenToB JI.. MeHaeneeBa

IIpakTu4yeckoe 3ansaTue Ne6
Pemenue npakTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKHUX 32IaHNH HA XapaKTepHU3aLMI0
XHMHYECKHX 3JIeMeHTOB «MeTajl/inyeckue U HeMeTaJUIM4YeCKue CBOICTBA,
3JIEKTPOOTPUIATEILHOCTH H CPOJACTBO K 3JIeKTPOHY XMMHUYECKHUX 3JIEMEHTOB B COOTBETCTBHE C UX
3JIeKTPOHHBIM CTPOEHUEM M MOJI0:KeHUEeM B MePUOINYecKoii cucTteMe xXumuiyeckux aemenTos JI.H.
MenpneneeBa».

Heﬂb: HAYUYHUTHECA OIIPCACIATE MCTAJUIMYCCKUE U HEMETATININYCCKHEC CBOMCTBA XMMHYECKHX
9JICMCHTOB.

IIpakTnyeckas padora ¢popmupyer:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06

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

MarepunanbHoe obecrnieyeHue:

VYuebHas ayauTOpus Ui POBEJCHUS JIEKLIIMOHHBIX, JJAOOPATOPHBIX U MPAKTUYECKUX 3aHATHUH; A
TPYNIOBBIX W HWHAWBUAYAIBHBIX KOHCYAbTAMW; JJISi TEKYIIETO KOHTPOJS M IMPOMEXKYTOUHOM
aTTectanuu: pabodee MECTO mpenojaBarens, pabouue mecta odydaromuxcs, nocka. Kommnsorep: AMD
Atlon (tm)Il x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ mouuTop19”, mpoektop
EPSON EH-TW650, sxpan nactennsiii Lumien Eco Picture - 1 mit.;

Muxkpockon "Mukpomen-C-13"-1 mr. YueOHO-MeTOnM4ecKas JOKyMEHTAIHs, JUIAKTHYECKHE
cpeactBa. Pabouee MecTo mpenogaBatelis: MEPCOHAIBHBIA KOMIBIOTEpP, paboure mMecta 00ydaronmxcs,
nocKa yueOHasi, yueOHasi MeOeb.

3ananmue:

Bormpocsr [y1st 3aKkperieHus: TEOPETHUSCKOTO MaTepraia K MPakTHIeCKOMY 3aHSATHIO
1. Kakyro uadopmaruro gaér [lepuoanueckas cucteMa XUMUYECKUX AIEMEHTOB?
2. Yro Takoe aToM, MoJieKya?
3. Kakue yacTuiipl BXOJST B cCOCTaB aToMa?
4. TlpuBeauTe MPUMEPHl METAIUIOB M HEMETAJLIOB.
5. ChopmynupyiiTe mpaBuiIa 3aMOTHEHHUS SHEPTETHUYECKUX YPOBHEH.

3aganus 1/ NPAKTHYECKOro 3aHSTHS:
OtBeThTe Ha 3aJaHMs, BEIOPAB BEIIECTBA M3 BAlIeTO BapHaHTAa IO HOMEpPAMH...(TI0 YKa3aHHIO
YUUTEIS).

Bapuanrtsl

1 2 3 4 5
1 0) 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
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7 S Mg Ca 0] P
8 H B N Na C
9 Ba Si Li Cl Al
10 Ga P H Zn Se
11 C 0] S B K
12 F Ag Al N Kr

=

JlaliTe Ha3BaHME XMMHYECKUX 3JIEMEHTOB U3 BAlIErO BapHaHTA.

2. OmpeznenuTe MECTOHAXOXKJIEHHE XMMUYECKOTO 3JI€MEHTa U3 Balllero BapuaHTa M0 HOMEpamH... B
[Tepuoanueckoii cucteme X3, yKa3aB MOPSIKOBBIA HOMEp, HOMEp TPYIIbI, MOATPYIIY, HOMEp
Mepuoia U ps.

3. 3anmummre CcXeMy CTPOSHHUS AaTOMOB XUMHUYECKHX JJIEMEHTOB U3 Balllero BapHaHTa O]
HOMEpPaMH...

4. 3anumuTe INEKTPOHHYI0 KOH(QUTYPAIHMIO SJCKTPOHOB B aTOMAaX XWMHUYECKHX JJIEKTPOHOB W3
MpeAbIIYILIEro HOMepa.

5. Ompenenure, ucnonb3ys [ICXD, u 3anummTe OTHOCUTEIBHBIE ATOMHBIE MACChl XUMHYECKHX
3JIEMEHTOB M3 BAILIErO BAPUAHTA 10 HOMEPAMHU....

6. YKaXuTe KOJUYECTBO AICKTPOHOB, IPOTOHOB M HCUTPOHOB B aTOMaX XMMHUYECKUX JJIEMEHTOB U3

BAILIET0 BAPUAHTA 10 HOMEpPaMH. ..

Brimummire B ABa cTONIOMKAa XMMHYECKHUE 3HAKH METAJUIOB U HEMETAJUIOB U3 Balllero BapuaHTa.

8. 3Bamummre (GOpMyIBI BHICIIUX OKCHUAOB M JICTYYHX BOJOPOJIHBIX COCAMHCHHIA, 00pa30BaHHBIX

XUMHUYECKUMHU 3JIEMEHTAMHU U3 Ballero BapuaHTa 0]l HOMEpamH. . .

~

Iopsiaok BbINOIHEHHSI PadOTHI:

1. IToBTOPHUTH TEOPETUYECKUI MATEPHAJ 110 TEME MPAKTUIECKOTO 3aHATHSI.
2. OTBETHUTH Ha BOIIPOCHI IS 3aKPEIUICHUS] TEOPETUYECKOTO MaTepuara.

3. BBITTOTHUTB 3ajaHHsI TIO TEME.

4. OdopMHTD OTYET.

Xoa padoThi:
Kpamkue meopemuueckue u yueoOno-memoouuecKue mamepuaibl
no meme NPAKMUYECKO20 3aHAMUSA
Ilepuoguyeckunii 3aK0H.

[Tepuonuueckuit 3akoH Obu1 OTKpbIT JI.M. MenaeneeBsiM B 1868 rony. Ero coBpemeHHas
(GbopMyIHpOBKa: CBONCTBA XUMHUYECKHX D3JEMEHTOB M 0Opa3yeMbIX HMH COEIMHEHUN (IPOCTBIX U
CJIO’KHBIX ) HAXOIATCS B IEPUOINYECKON 3aBUCUMOCTH OT BEJIMYMHBI 3apsiia aTOMHOTIO Spa.

Ilepponuuecknii 3aKOH JIEKUT B OCHOBE COBPEMEHHOTO YYEHHMs O CTPOCHMHM BELIECTBA.
Ilepunonnueckas cucrema .M. Menneneesa sBIIA€TCS HArIAAHBIM OTPaXKECHUEM IIEPUOIUYECKOTO 3aKOHA.

B nepuonnueckoil TaliuIle 37€MEHTHI PACHOOKEHBl B IMOPSAJIKE YBEIWYEHHUS aTOMHOTO 3apsja,
TPYNIUPYIOTCS B "CTPOKH U CTOJIONBI" - IEPHOABI U TPYIIIIHL.

Ilepron - psiAm TOPU3OHTAIBHO PACIONOKEHHBIX XHUMHUYECKHX S3JEMEHTOB. 1, 2 m 3 mepuojbl
Ha3bIBAIOTCSA MaJbIMH, OHM COCTOSIT M3 OJHOTO psla JIEMEHTOB. 4, 5, 6 - Ha3bIBalOTCSA OOJBIIMMHU
IIEPUOJIAMH, OHU COCTOAT U3 JIBYX PSAI0B XUMUYECKHUX HJIEMEHTOB.

['pynnoii Ha3pIBalOT BEPTUKAIBHBIA PSAJI XUMHUYECKHUX DJIEMEHTOB B IEPHOIMYECKONW TaOIHIIe.
DnemMeHTHl coOpaHbl B TPYMIbI HA OCHOBE CTENEHM OKHCIEHUS B BhIclieM okcuzae. Kaxnias u3 BoCbMU
TPYIII COCTOUT U3 IJIaBHOM MOJATrpyMIb (a) ¥ moOouHoU moarpynisl (0).

[Tepmonnueckas tabnuma /.M. MenneneeBa COIEPKHUT KOJOCCATHHOE YHCIO OTBETOB Ha CaMble
pasHble BOIpOCHL. IIpu ymerom ee UCIONIB30BaHUM Bbl CMOXETE IPEAIOararb CTPOCHUE U CBOMCTBA
BEILIECTB, YCIEIIHO MHCATh XUMUYECKHE PEAKIIMU U penaTh 3a1a4H.

Paauyc atoma.
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Pangnycom aroma Ha3bIBarOT pacCTOSTHUE MEKIY aTOMHBIM SIAPOM M CaMOM JAJbHEH AJIEKTPOHHOMU
opbuTanpio. JTO HE uYeTKas, a YCJIIOBHAas TpaHMIlA, KOTOpas TOBOPUT O Hauboyiee BEPOSTHOM MeECTe
HaXO0X/IEHUS IEKTPOHA.

B nepuope paguyc atoma yMEHBIIACTCS C YBEIIMUESHHUEM MOPSIKOBOI0 HoMepa anemMeHToB ("'—" cieBa
HaIpaso). DTO CBA3aHO C TEM, YTO C YBEIMYEHUEM HOMEPA IPYIMIIbl YBEINYUBAETCS YUCIIO MIEKTPOHOB Ha
BHEIIHEM YpOBHE. 3allOMHUTE, YTO JJIA 3JIEMEHTOB TJIABHBIX IMOATPYII HOMEP TPYyNIbl PaBEH YHUCILY
AJIEKTPOHOB Ha BHEIIHEM YPOBHE.

C yBenuueHuEM 4Hcia AJIEKTPOHOB OHU CTAHOBATCA 0oJjiee CKYYEHHBIMH, TaK KakK MPHUTITUBAIOTCS
APYT K IpYTy CWIIbHEE: 3TO U €CTh IPUYKMHA MAJIEHBKOTO pajinyca aroma.

YeM MeHbILIE 3JEKTPOHOB, T€M OOJbIIE Y HUX CBOOOABI U OONbIIE pauyCc aTOMa, MOATOMY PaanycC
yBEJIMUYUBAETCs B niepuojie "«—" crpasa HaJeBo.

B rpynne paguyc atoma yBeIMYMBAETCS C YBEIMYEHUEM 3apsija aTOMHBIX SiAEp - CBepxy BHuU3 "|".
YeMm Oompliie mepro, TeM OOJbIIE IEKTPOHHBIX OpOUTaIel BOKPYT aTOMa, COOTBETCTBEHHO, M OOJIbIIE
ero paanyc. C yMEHBIICHUEM 3apsifa aToMa B TPYIIe paguyc aToMa yMEHbIIaeTcs - CHU3y BBepx "1".
OTO CBA3aHO C YMEHBIIEHUEM KOJMYECTBA 3JIEKTPOHHBIX opOuTaneil BOokpyr atoma. [lns mpumepa
BO3bMEM aTOMBI O0pa U aTIOMHUHHS, SJIEMEHTOB, PACIOJI0KEHHBIX B OJIHOM rpymie.

Paduyc amoma 8 nepuode

(ymeHowaemces caeba ranpaBo —)

Li, «——o0faB2—_, F.

nepuode
Haxodumcsg B (a Haxodumes 8 Vila
Zpyrne - 0dun 2pYnine - ceme
FAEKIMPOH HA sacxmporoB na
Brewurem ypobue Buewanem ypolue

/ -
Y
| (™ » )
N =

FPaduyc amosma mesnue
i npumssufaiomes
Yus K dpysy

Paduye amoma forowue
OAUM BACKIAPOH
wpficmbByem cedn Becoma cBododo

Paduyc amoma B8 epynne

(Bospacwmaem cBepxy BHus | )

B, «——o0%a8Ill — Al

cpynne
Haxodumesn 6 2. cpPY Haxodumes 8 =
nepuode - eemb 2, neEpuode - ecmb A
BACKMPUHN'."IC NAI'K'Y\,)()NNI‘I'_‘.
opdumant opdumanu
- -
- ; P e \
(@) ( (=} )
- ad \ ¥ N ;

Paduye amoma marensrull, g
CCMB MOABIO 289 U 2as OpdumMaAu Faduue S Joawius;
Crtpoenue aToma.

ATOM — 3TO Mebyaiilias XMMHUYECKH HEAEeIMMas 4acTULa BEIIECTBA.
ATOMBI MOTYT COEOUHSTHCS JAPYr C JPYrOM C TIOMOIIBIO XHMHUYECKHUX CBSI3ed B pa3iIHMuHOU
MOCJIeI0BAaTEIbHOCTH, 00pa3yst 0oJiee CI0XKHbIE YaCTUIBI — MOJIEKYJIbI.
MouJiekyjia — 3T0 Menbyalllliie YacTULbl, KOTOPbIE COCTOST U3 aTOMOB. OHHU SIBISIFOTCS XMMHYECKH
JeIUMBIMH.
ATOM cocTOUT M3 0ojiee MENKHUX, WIH 3JeMEHTAPHBIX YaCTHULl — IPOTOHOB (p), HEUTPOHOB (n) U
AJIEKTPOHOB (&).
B nenTpe aroma pacnosaraercst iapo, KOTOPOE€ COCTOUT U3 MPOTOHOB M HEUTPOHOB (UX oOIIee Ha3BaHUE
HYKJIOHBI), @ BOKpYI sJpa BpamlaloTcs »3JeKTpoHbl. OmnuchiBaeMas MOJENb aromMa Ha3bIBaeTcs
"manerapHoi” u ObuTa mpeiokeHa B 1913 rony Benukumu ¢usukamu: Hunscom bopom u DpHectom
Pezepdopaom.
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DJIeKTPOHHASA KOHUTYypalusi aToMa.

DNEKTPOHBI aTOMa HaXOATCS B HEMPEPHIBHOM JIBHIKEHUU BOKPYT Apa. DHEPIUsl 3JIEKTPOHOB
OTJIMYAETCS APYT OT APYra, B COOTBETCTBUU C STUM 3JIEKTPOHBI 3aHUMAIOT Pa3JIU4YHbIE SJHEPTETUYECKUE
YPOBHHU.

OHepreTudyecKue YpoBHHU MOIPA3AEIIAIOTCS Ha HECKOJIBKO ITOYPOBHEH:

1. TlepBsiii ypoBeHb: COCTOUT U3 S-TIOAYPOBHS: OAHOM "1s" sueliku, B KOTOPOI MOMEIarTcs 2
3JIEKTPOHA (3aIMOJHEHHBIH AJIeKTpoHaMH - 152)

2. Bropoii ypoBeHb: COCTOUT U3 S-TIOTypOBHS: 0J1HOM "s" stueliku (2s2) U p-nmoaypoBHs: Tpex "p"
siueek (2p6), Ha KOTOPBIX MMOMEIaeTcs 6 3JEKTPOHOB

3. Tpernii ypoBeHb: COCTOHT U3 S-TIOAYPOBHS: OHOM "s" stueiiku (3s2), p-moaypoBHs: Tpex "p"
stueek (3p6) u d-noxyposus: misitu "d" staeex (3d10), B koTopeix momeniaercs 10 3IeKTPOHOB.

4. YerBepthiii ypoBeHb: COCTOUT U3 S-TIOAYPOBHSI: OJTHOM "s" stueliku (4s2), p-TIOAYPOBHS: TPEX
"p" stueex (4p6), d-moxyposus: matH "d" sueek (4d10) u f-monyposus: cemu "f" srueex (4£14),
Ha KOTOPBIX MoMeniaercs 14 3eKTpoHOB.

IIpaBuia 3ano/1HeHNs 3JIEKTPOHHBIX OpOMTAJIeH U PUMePbI

CymiecTByeT psii HpaBuUil, KOTOPHIE MPUMEHSIOT MPU COCTABICHUU 3JIEKTPOHHBIX KOHQUTYpaILMii

aTOMOB:
o Cnepsa cienyer 3anoJHUTh OPOUTATHM C HAUMEHBIIEH SHEPTUel, U TOJIBKO IMOCIe NEPEXOIUTh K
SHEPreTUYecKH 00Jiee BBICOKHM
Ha opbOuranu (B ogHo# "sueiike') He MOXKET pacrmoiaratbes 0oJiee IByX 3JEKTPOHOB
OpOuTanu 3amoyiHAIOTCA 3JEKTPOHAMHU TaK: CHadajla B KAKIYI0 SYEHKY MOMELIAIOT 10 OJHOMY
ANEKTPOHY, TOCTIE Yero OpOUTaIN JOMOIHSIOTCS €IIe OAHUM DJIEKTPOHOM C MPOTHUBOMOIOKHBIM
HaIpaBJIEHUEM
o Ilopsmok 3anonHnenus opouranei: 1s — 2s — 2p — 3s - 3p —»>4s - 3d - 4p —» 5s > 4d — 5p
— 65
JlomkHO OBITh, BbI OOpaTW/IM BHHUMAaHHE Ha HEKOTOPOE HECOOTBETCTBHE: Mocie 3p MOIYypOBHS
ClIeyeT mepexoja K 4s, XOTs JIOTUYHO OBLIO0 OBl 3amOJHUTH J0 KOHIA 4s moaypoBeHb. OgHaKo
MpUpoJia paclopsauiIach HHade. 3allOMHHUTE, YTO, TOJBKO 3aMOJIHUB 4s MOAYpPOBEHb JBYMS
ANEKTPOHAMH, MOXKHO NIepexouTh K 3d moaypoBHIo.
AJITOPUTM COCTABJICHHMS CXeMbl CTPOEHHUS aTOMA

1. 3anucats cumBOI dneMeHTa — Hapumep Na

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

paBeH NopsAKOBOMY HOMepY nieMeHTa) — Na +11

3. Jlanmee 3amucaTh KOJHYECTBO OIIEKTPOHHBIX CIOEB B aToMe (YUCIO

ANIEKTPOHHBIX CJIOEB PAaBHO HOMEPY MEPHO0/Ia, B KOTOPOM HAaXOJUTCS 3JIEMEHT — HATPUI —

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

4. KonnuecTBo 37€KTPOHOB HAUMHATH 3alIUCBIBATDH C TIOCIIEAHETO AIEKTPOHHOIO YpoBHS (cinost). Y

aTOMOB 3JIEMEHTOB TIJaBHBIX MOATPYII HA MOCIEAHEM JJIEKTPOHHOM CIIO€ YHCJIO JJIEKTPOHOB

paBHO HOMEpY Tpymmbl. Y aToOMOB

3JIEMEHTOB MOOOYHBIX HOATPYII HA MOCIETHEM JIEKTPOHHOM CJIO€ BCErjia 2 3JeKTPOHa.

Hatpuii B [ICX3D naxoautsbes B | rpymie, riaBHON MOATPYIIE, 3HAUUT y HErO Ha

MOCIIEAHEM DJIEKTPOHHOM ciioe 1 ainexTpoH. Na+11)))
1
5. Ha nmepBoM 3JIEKTPOHHOM CJIO€ BCET/Ia 2 JIEKTPOHa (KpoMe aToMa BOJ0PO/Ia)
Na+11l) ) ) 2 1

6. Komm4ecTBo 5IEKTPOHOB Ha OCTAaBIIEMCS JJICKTPOHHOM CIIO€ CYHTATh IO
pa3HHUIIE 3apsijia aTOMa U YMCIIa 3aMMCaHHBIX AIeKTpoHOB (113=8).

Na+11) ) ) 281
7. Jlarnee 3ammcarh SIeKTPOHHY0 GopMyiTy (HCIONB3ys moxckasky) 1s22s°2p°3s!
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8. PaccunTarh KOMHYECTBO JIEKTPOHOB, MPOTOHOB U HEHTPOHOB B aTOME.
Jlst atroma Hatpusti: P=11, e=11, N=23-11=12.
MeTta/uin4ecKue U HeMeTAJLIMYeCKHe CBOCTBa

B nepuone ¢ yBenuueHuem 3apsijia aToMa METaNIMYECKUE CBOICTBA 0cabeBaroT, HEMETAJUTMUECKUE -
ycuiuBarores (cieBa Hampaso "—'"). B rpynne ¢ yBenuueHueM 3apsia aToMa METAUIMYECKUEe CBOMCTBA
YCUJIMBAIOTCSI, @ HEMETAJUTMYECKHE - ociadbeBaroT (cBepxy BHU3 " |").

CpaBHUM MeTaNTMYECKHE M HeMmeTaummueckue cBoiictBa Rb, Na, Al, S. Harpwuii, amoMunuii u cepa
HaxoJATCs B OJJHOM Tiepuojie. MeTainueckre cBoMcTBa Bo3pactaloT S — Al — Na. Hatpuit u pyOuauit
HAXOJATCS B OHOM rpyIine, MeTaLINUYecKue cBOicTBa Bo3pactatoT Na — Rb.

Takum o00pa3oM, camble CHUJIbHBIE METAJUIMUECKHE CBOMCTBA MHPOSBISET pyOuAuii, HO C Jpyrou
CTOPOHBI - y HEro caMble cia0ble HemeTautmueckue cpoiicTtBa. Cepa o0iiagaeT cambIMU CIAOBIMU
METAJTNYECKHUMH CBOMCTBAMU, HO, €CITU TIOCMOTPETH MO-APYTOMY, Cepa - CaMblii CHIIbHBIN HEMETaJLl.

Pacripenenienrie METaIIOB M HEMETAIUIOB B MEPUOJUYCCKON TAOIHUIC TaKkKe SBISETCS HATJISIHBIM
oToOpakeHreM 3Toro npasuia. Eciu mpoBecTy yCIOBHYIO JIMHUIO, TPOXOASAIIYIO OT Oopa a0 acrara, TO

CIIpaBa OKaXyTCd HEMCTAJIIBL, a CJICBA - METAJIJIbL.
3aKOHOMEPHOCTM U3MEHEHWA CBOWMCTE NPOCThIX BEWECTB
W coegnHeHun

CeBoncTBa B nepuoge B rpynne

MeTannuuyeckue CBOWNCTBa
MPOCThIX BELWECTE

ocnabesalnT | yocuaveaTcs

OcCHOBHbIE CBOACTBA
BbICLUMX OKCUAOB U MAPOKCUA0B

ocnabesaiot

HemeTannuueckme CBOWCTBa
ApoCTbiX BELECTE

YCUAMBGIOTCH | OCAa0Eesart

KncnotHsie csoincrea
BbICLUMX OKCMA0B 1 NMMAPOKCNA0B

youAvBaloTos | ocnabesalot

Bricuie okcuabl M JeTy4re BOAOPOIHbIEC COCUHEHUS.

B nepuonnueckoit Tabnune .M. Menneneea Hike 7 mepuojia HaXOIUTCS CTPOKA, B KOTOPOM s
Ka)XJ0U TPYIIbl YKa3aHbl COOTBETCTBYIOIIME BBICIINE OKCUIbI, HUKE CTPOKA C JETYYUMHU BOJOPOIHBIMU
COCAMHEHUSIMU.

st 5JIeMEHTOB TJIaBHBIX MOATPYII HauuHasg ¢ [V rpynmsl (B OONBIIMHCTBE Ciy4yae) MaKCHMallbHas
crenenb okucienus (CO) ompenensiercss mo Homepy Tpynmbl. K mpumepy, mis cepsl (B VI rpynme)
MakcuMaiabHas CO = +6, KoTopyro oHa TposBisieT B coeauHeHmsx: HoSO,, SOs.

B Tabauue BuaHo, uyto ;s Vla rpymnmsl ¢opmyna Beiciiero okcuna ROz, a, x npumepy, ans Illa
rpynmsl - Ry03. Hammmewm Beiciive okcubl 11 BernectB u3 VIa @ SOz, SeO3, TeO; u Ila rpymmsr: B,03,
A|203, Ga203.

®opma npeacraBiaeHus pe3yJbTara:
BeimonnenHast paboTa mpeacTaBisieTcs MPErnojaBaTeNlio B TETPAAU Ui BBITOJHEHHS MPAKTHYECKUX U
KOHTPOJIBbHBIX paOOT MO AUCHUILTUHE «XUMUS»
BeinonHeHHble ynpaxHEHUs

Kpurepun onenuBanus:
Ouenka "5" craBuTCS, €CJIM CTY/ICHT:
1. BeIONTHUI paboTy 6e3 OIMIMOOK U HEI0UETOB;
2. gonmycTHi1 He 0ojiee OJTHOTO HeloueTa.
Onenka "4" cTaBUTCS, €CIIM CTYJCHT BBINOJIHUI Pa0OTy MOJHOCTHIO, HO IOMYCTH B HEll:
1. He Gonee o1HOM HErpyOOH OMIMOKU M OJHOTO HE0YETa;
2. unu He OoJiee BYX HEJOUETOB.
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Onenka "3" cTaBUTCS, €CIH CTYJCHT MPABUIBHO BBHIIIOJIHIII HE MEHEE TIOJIOBUHBI PAOOTHI MIIH JOMYCTHIL:
1. He Goiiee IBYX IPyOBIX OMIMOOK;

2. unu He OoJee oTHOW TPYOOH M OIHOM HerpyOoi OmMOKK U OAHOTO HEJ0YETA;

3. unu He 60Jiee IBYX-TPeX HErpyoObIX OIMMOOK;

4. unu otHOM HEerpyOoil OIMOKY U TPEX HEA0YETOB;

5. WK IpU OTCYTCTBUHU OLIMOOK, HO NPH HAIUYMU YETHIPEX-IIATH HE0UYETOB.

Oruenka "2" ctaBUTCS, €CITU CTYJICHT:

1. ponmycTHII 4nCiIo OMMOOK U HE0UETOB IIPEBOCXOAAIIEe HOPMY, IPH KOTOPOH MOXKET ObITh BHICTABIICHA
orenka "3";

2. WK €CIIU MPaBUWILHO BBINOJIHUI MEHEE MI0JIOBUHBI pabOTHI.
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Tema 2.4 Knaccupukannss HeOpraHu4ecKux coeInHeHu i

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

Heﬂb: HAaY4YHUTBCA Ha3bIBaTb BCHICCTBA PA3JIMYHBIX KJIACCOB BEIIECCTB II0 CHUCTEMAaTHYECKOU
HOMCHKIJIATYpEC, U COCTABJIATH q)OpMyHBI XUMHUYCCKUX BCIICCTB, OMPCACIIATh MPUHAAJICIKHOCTD K KJIACCY

IIpakTnyeckas padora ¢popmupyer:
I1P66, ITPGY, ITP610

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

MarepunanbHoe obecrnieyeHue:

VYuebHas ayauTOpus Ui POBEICHUS JIEKLIIMOHHBIX, JJAOOPATOPHBIX U MPAKTUYECKUX 3aHATHUH; A
TPYINIOBBIX W WHAWBUAYAIBHBIX KOHCYAbTAMK; MJISi TEKYIIETO KOHTPOJS M IMPOMEXKYTOUHOM
aTTectanuu: pabodee MECTO mpenojaBarens, paboune mecta obydaromuxcs, nocka. Kommnbiorep: AMD
Atlon (tm)Il x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ mouuTop19”, mpoektop
EPSON EH-TW650, sxpan nactennsiii Lumien Eco Picture - 1 mit.;

Muxkpockon "Mukpomen-C-13"-1 mr. YueOHO-MeTOnM4ecKas JTOKyMEHTAIHs, JUIAKTHYECKHE
cpenctBa. PaGouee MecTo mpernoaaBaress: MepcoHaIbHBIA KOMIIbIOTEp, paboune mMecTa 00y4aroumxcs,
JocKa yueOHasi, yueOHasi MeOeb.

3apanus:
1. Onpenenute CTEMEHb OKHUCICHUS JIIEMEHTOB CEpbl, a30Ta, MapraHia B
COCIMHCHHUSIX
SO,; H,S: HZSO3; Na,SO4
N»; NHs; NOZ; HN03
MnO; MnO;; KMnOg4; K;MnQOg4
2. CocraBpTe (OpMyNBl OKCHJIOB, THAPUAOB M THIPOKCHIOB Qocdopa, ecau
H3BECTHO, UYTO CTENEHb OKUCIECHHS €ro MOXKET OBITH —3, +3, +5.
3. CocraBbTe XUMHUECKUE (POPMYITBI OKCHJIOB:

a) OKCH/T KaJIHs; B) okcua meau (1);

0) OKCUJ KaJIbLIUS; r) okeua ceunna (1V).

4. CocraBbTe XUMHUYECKHE (DOPMYIIBI OCHOBAHHIA.

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

5. CocraBbTe XUMHUYECKUE (POPMYIIBI KUCIIOT:

a) CepHHUCTAas KUCJIOTA; T) XpOMOBasi KMCJIOTa;

0) cepHast KHCJIOTa; 1) XJIOPOBOZOPOAHAS KUCIIOTA.
B) a30THAsl KUCIIOTA;

6. CocraBbTe XUMHUECKUE (POPMYIIBI COTIEH.

a) cynb(dar KampIus; ) ruApoKapOOHAT HATPHUS;

0) cynbdut Kanus; 1) KapOoHAT HATpuS;

B) HUTpAT AJIIOMUHUS; €) XJIOPHU/ ITMHKA.

7. Ha3oBuTe BemecTna:
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a) HNO,; 6) HNOg; B) FeCLs; F) FeCL,; Il) FG(OH)s; e) Na,S; )K) Na,SO3; 3) Na,SOy; I/I)
NaHSOs; k) SO:s.
8. CocraBbTe ypaBHEHHUS PEAKLUH.
BaO+H,0—;
SO;+H,0—;
Na,O+CO,—;
Fe,O3;+HCl—;
Zn(OH)2+HZSO4—>;
Zn(OH),+NaOH—;
Ba(NO3),+NaySO4—;
FeCl;+KOH—
9. OmnpenenuTe TUI XUMHYECKON CBSI3U B MOJICKYJIaX BEIECTB:
H20; SOs; O2; Na; MgCly;
10. CpaBHuTe CBOMCTBA OKCHIOB M I'MIPOKCHIOB B psaay: Na, Mg, Al, Si, P, S, Cl.

IMopsiiok BbINOJIHEHUsI padOThI:
1. [loBTOpUTH TEOPETUYECKUI MaTEpUaIl IO TEME IPAKTUUECKOIO 3aHATHS.
2. BBINIOTHUTD 33J1aHUs 110 TEME.
3. OdbopmMuts oTUeT.

dopma npeacTaBieHus pe3yabrara:

BrimonnenHas paboTta npeacTaBiseTcs MpernogaBaTellto B TETPaIu AJIsl BBIMOTHEHUS TPAKTUYECKUX U
KOHTPOJIBHBIX pa0OT MO JUCIUTIIMHE «XUMHSI»

BrinosiHeHHBIE yIIpa)KHEHUS

Kpurepun onenuBanus:

Orenka "5" ctaBUTCS, €CITU CTY/ICHT:

1. BeimosHUI paboTy 6€3 OIMOO0K U HEJOUYETOB;

2. nomycTuil He 0oJiee OJTHOTO HEJI0UeTa.

Onenka "4" cTaBUTCS, €CIIM CTYJCHT BBINOJIHUI PabOTy MOJHOCTHIO, HO IOMYCTU B HEll:

1. He Gosiee 0AHOM HETPYOOI OITMOKK U OJTHOTO HEJI0UEeTA;

2. wu He 6oJjiee ABYX HEJ0YETOB.

Onenka "3" cTaBUTCS, €CIIU CTYACHT MIPaBUJIBHO BBITOJIHUI HE MEHEE TIOJIOBUHBI PA0OTHI MIIN AOMYCTHIL:

1. He Gosee ABYX rpyObIX OLIMOOK;

2. unu He 6osee ogHOU Tpy0oil U 01HOM HETpyOO OIMOKK U OJJTHOTO HEJIOUETA,

3. wu He 6oJee ABYX-TpeX HErpyObIX OIINOOK;

4. U OTHOU HErpyOOi OITMOKY U TPEX HEOUETOB;

5. WK IpU OTCYTCTBUHU OLIMOOK, HO NMPH HATUYHU YETHIPEX-TISATH HE0UYETOB.

Ouenka "2" craBuTCS, €CIIM CTYJICHT:

1. 1OmyCTHIT YKCIIO OMIMOOK U HETOUETOB MIPEBOCXOIAIIEEe HOPMY, IIPH KOTOPO MOXKET OBITh BHICTABIICHA
ornenka "3";

2. WM €CITU MPABUWJILHO BBITOJIHUI MEHEE MOJIOBHUHBI pabOoTBhI.
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Tema 2.4Knaccupukanusi HeOPraHU4eCKMX COeTUHEHN I

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

Iesib: HayuyUTHCS IPOrHO3UPOBATH U OINBITHBIM IIYTEM ONPEAEIATH IIPU MOMOILM UHIUKATOPOB
XapakTep Cpebl BOAHBIX PACTBOPOB COJIEH pa3IMYHOIO COCTaBa

IIpakTnyeckas padora ¢popmupyer:
I1P66, ITPGY, ITP610

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

MarepunanbHoe obecrnieyeHue:

VYuebHas ayauTOpus Ui POBEJCHUS JIEKIIMOHHBIX, JJAOOPATOPHBIX U MPAKTUYECKUX 3aHATHUH; A
TPYINIOBBIX W WHAWBUAYAIBHBIX KOHCYAbTAMK; JJISi TEKYIIETO KOHTPOJS M IMPOMEXKYTOUHOM
aTTecranuu: pabodee MECTO mpenojaBarens, paboune mecta odydaromuxcs, nocka. Kommnbiorep: AMD
Atlon (tm)Il x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ mouuTop19”, mpoektop
EPSON EH-TW650, skpan nactennsiii Lumien Eco Picture - 1 mit.;

Muxkpockon "Mukpomen-C-13"-1 mr. YueOHO-MeTOnMYecKas JOKyMEHTAIHs, JUIAKTHYECKHE
cpenctBa. PaGouee MecTo mpernoaaBaress: MepcoOHaIbHBIA KOMIBIOTEp, paboune mMecTa 00y4aronuxcs,
ocKa yueOHasi, yueOHasi MeOeb.

3ananmne:

1. pemuTh 3KCIepUMEHTAIbHBIE 331a4K Ha TUAPOJIU3 COJICH;

2. CocTaBUTh ypaBHEHUS peaKlINii HEOPraHUYECKUX BEILIECTB;

3. CocTaBUTh N'€HETUUECKHE LIEMTOYKH NIPEBPAILIEHUI HEOPTaHNYECKUX BEILIECTB.

ITopsinok BbINOJHEHHS PadOTHI:

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

2. Pemenue 3a1a4 o XuMH4eCKUM (HopMyIiaMm;

3. Pemrenne 3aa4 110 XUMHUYCCKUM YPABHCHUAM.

Xoa pa0doThI:

3agaua Nel.

Boiganel cyxue comu: NaHCO3 u Na2CO3. HazoBute coiu. YKaXUTE€ MECTO KaXJAOW COJIM B
cucreMme kinaccuduxauu comneil (cpedHsis, Kucias, OCHOBHAas, JABOWHas, KOMIUIEKCHas). MOXHO 1u
CUMTATh MEPBYIO COJb IPOAYKTOM INEPBOW CTyNEHM ruaposnsa Bropoil conu? Ilouemy? M3BecTtHO, 4TO
TUIPOSIU3 JI000M CONM MPH OJHUX U TEX )K€ YCJIOBUSAX IO BTOPOH M TPEThbed CTYNEHAM UIET TpyAHEe,
4yeM 1o nepBoil. Ha npuMepe BBIIAHHBIX COJNEH JTOKaXUTE, YTO AAHHOE IOJIOKEHUE SBIISIETCS BEPHBIM.
CocTaBbTe IUIaH SKCIIEPUMEHTAa U OCYLIECTBUTE ero. HamummTe ypaBHEHUS THAPOIU3a KaXIOW M3
BBIIAHHBIX COJIEH IO OJIHOM CTYIIEHH B MOJIEKYJISIPHOM M MOHHOM BHJIaX.

3amaga Ne2.

Beinansr pactBopsl NaOH u Na2CO3 06e3 nagnuceidl. MOXHO JM NHpH HMOMOIIM HHAMKATOpa
pacnio3Harb BemectBa? [louemy? [loaTrBepauTe cBOil OTBET ONBITHBIM MyTéM. Ompenenure xapOoHAT
HATpPHUs IIPU MIOMOILM Ka4YECTBEHHOM pPEeaKIIMM HAa COOTBETCTBYIOLMI aHUOH 3TOM COJIH.

Hanummre ypaBHeHuUs Bcex peakiuii B MOJIEKYJIIPHOM U HOHHOM BUAAX.
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3agauga Ne3.

Brimansr pactBopsl AICI3 u HCl 6e3 magnuceii. MoXHO 71 TIpU TTOMOIIH WHAMKATOPA PacliO3HAThH
BemiectBa? I[loyemy? IloarBepnure CBOMl OTBET OMNBITHBIM MyTéM. Omnpenenure KHUCIOTYy Mo €€
CIOCOOHOCTH pearrupoBaTh C METaJUIAMU, CTOSIIMMU B psay akTuBHOCTH a0 H. J[lokaxwure, yto o0a
BemiectBa (AICI3 u HCl ) matoT ogHy M Ty K€ Ka4eCTBEHHYIO PEaKLMI0 HAa COOTBETCTBYIOIIMIA aHUOH.
Hanummure ypaBHeHHsS BceX peakUuid B MOJEKYJISIPHOM M MOHHOM BHUAAX. 3amucaTh YpaBHEHUS BCeX
CTYIIEHEH TUpoIn3a COIU B MOJIEKYJISIPHOM U HIOHHOM BHUJIaX.

3amaua Ned

OrnpenenuTh Npu MOMOIIM UHIMKATOPOB XapaKTEP BOJHBIX PACTBOPOB BEILIECTB, MPUMEHSIEMBIX B
OBITY:

* creapara Hatpusi C17H35COONa (x0351CTBEHHOE MBLIO),

* cuntukaTa Hatpus Na2Si03 (KOMIIOHEHT CHIIMKATHOTO KJIes ),

* kapOoHaTa Kanus (KOMIIOHEHT JIPeBECHON 30JIbI),

* NH4NO3 (azoTHOe ynoOpeHnue).

CocTaBUTh YpaBHEHMsI peaKLUii HEOPraHUYECKUX BELIECTB!

1. SOz + H,0O = H,S0O,

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

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

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

5. 2HNOj3 + CuO = Cu(NO3), + H,0

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

CocTaBbTe reHEeTHUECKHE [IEOYKH MTPEBPAIICHHUH BEIIECTB:

S — SO,— H,S03— K,S0;3

Li— LizO — LIOH—> Li2804

dopma npeacTaBiaeHus pe3yJabrara:
BrinosHeHHEIE 3a1aHAS.

Kpurepun onenuBanus:

Ouyenka "5'" cmaeumcs, ecnu cmyoenm:

1. BeImONIHUI paboTy 6e3 OIMOOK U HEI0UETOB;

2. nomycTui1 He OoJiee 0JTHOTO HEJI0ueTa.

Ouenka ""4" cmagumcs, ecnyv CTyJI€HT BBINOJIHUI pabOTy MOJHOCTBIO, HO IOMYCTHJI B HEH:

1. He Gosiee oAHOM HETPYOOI ONTMOKK U OJTHOTO HEJI0UETA;

2. unu He 6oJjiee ABYX HEJA0YETOB.

Ouyenka "3" cmaeumcsa, eciu CTYJEHT MPABHIBHO BBIMOJHUI HE MEHEE IMOJIOBUHBI pabOThl WU
JOMYCTHIL:

1. He Gonee ABYX TPyOBIX OMINOOK;
. WK He O6oJsiee oTHON TpyOOit M 01HOM HerpyOoii OIMOKK U OHOTO HEJJ0YETa;
. WK He 6oJsiee IBYX-TpeX HerpyobIX OIMOOK;
. WK OJHON HEerpyOoii OIMOKH U TPeX HEeJA0UETOB;
. WIM TIPY OTCYTCTBHH OIMTHOOK, HO TPH HATHYNH YETHIPEX-TISITH HEJOYETOB.

Ouenka "2'" cmaeumcs, ecnu cmyoenm:

1. momycTun 4ucino OMHMOOK W HEIOYETOB IMPEBOCXOSIIEE HOPMY, NMPH KOTOPOH MOMKET OBITh
BBICTaBJIEHA OIlcHKa "3";

2. WM €CITU TIPABWJILHO BBITIOJIHWJI MEHEE MOJIOBHHBI PaOOTHI.

DN =W
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Tema 2.5 Xumnueckne peakuun. CKOpocTh XMMHUYECKOH peakuun. XuMHUYecKoe paBHOBeCHE

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

Ileb: Hay4UTHCS BBITOIHATH PACUETHI 110 YPABHEHUAM PEAKIIUi.

IIpakTuyeckas padora popmupyer:
I1P66, ITPG9, TTP610

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

MarepuajibHoe o0ecnieueHue:

VYyeOHast ayaAuTOpHsl AJis IPOBEACHUS JIEKIIMOHHBIX, 1a00paTOPHBIX U MPAKTUYECKUX 3aHATUN; IS
TPYNNOBBIX M WMHAUBUAYaJIbHBIX KOHCYIbTALMIA; [ TEKYIIEro KOHTPOJS U IPOMEXKYTOYHOM
aTTecranuu: pabodee MECTO IperoaaBarels, paboune Mecta odyqaromuxcs, nocka. Kommerotep: AMD
Atlon (tm)Il x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ mouutop19”, mpoekrop
EPSON EH-TW650, sxpan nHactennsiii Lumien Eco Picture - 1 mir.;

Muxkpockon "Mukpomen-C-13"-1 mr. YueOHO-MeTOnMYecKas JOKyMEHTAIHs, JUIAKTHYECKHE
cpenctBa. Pabouee MecTo mpernoaaBaress: MepcoHaIbHBIA KOMIIBIOTEp, paboune mMecTta 00y4arouuxcs,
ocKa yueOHasi, yueOHasi MeOeb.

3ananmue:

1. Ompenenurte, CKOJbKO cyibdara Oapus moayuutcs npu B3aummoneiicteuu 20,8 r BaCl, ¢
Na,SO,, eciu:

a) MPaKTUYECKHIA BBIXOJ paBEH TEOPETHUECKOMY,

0) mpakTU4ecKuil BBIXO cocTaBisieT 99% OT TeopeTHYecKoro.

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

2. Ckonbko Bozmopona (M, V) MOXKHO MOJXYYUTh NMPH B3aUMOJEHCTBUU 1 KT XKEJE3HBIX CTPYKEK C
COJITHOM KHCJIOTOM, €clii HeMETaNINYeCKUX IpuMece B CTpyxke 2%, a MpakTUYECKUN BBIXO]
BOJIOpoAa coctaisieT 99%.

VYpaBHEHHE peaKkInu Fe+2HCI—>FeCl,+H,.

HOpﬂI{OK BbIIIOJTHCHU A paﬁoTLI .

1.03HaKOMBTECH c KpPaTKUMH TEOPETHYCCKUMHU CBEIICHUSMU (https://academia-
moscow.ru/reader/?id=400999 c.11-15).

2 3anumninTe B OTYET 110 MPAKTHUECKOW paboTe OCHOBHBIE (DOPMYIIBI ISl pEIICHUS 3a/1a4.

3 O3HaKOMbBTECH C OCHOBHBIMU METOJIaMH PEIICHUS 3a/1a4 HA OCHOHBIE TIOHATHS U 3aKOHBI XUMHH.

4 TIpoaHanu3upyiTe NpUMephl PELIEHUS TUIIOBBIX 3a]1a4.

5 BeInonHuTe MHAMBHU YA IbHBIE 3a/IJaHUS] B COOTBETCTBUU C BAPHAHTOM.

Xon paborsr:
3anmaval
CKOJIBKO BOJIOPOJIa MOXKHO IOJTYYHUTh, €CITU C COJITHON KUCIIOTOM Mpopearupyer 6,5 T HuHKa (OTBET
BBIPA3UTH B JI, T, MOJISIX IIPH H.Y.)
Hano: Pemenue:
mZn=6,5r 1) CocTaBuTh ypaBHEHHE peaKuu
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My =7 Zn + 2HCI — ZnCl; + H;

VH2 =7? 2) OnpenenuTh YUCIo MoJiel ZN
=9 m
Vi = v, =M _ 65 o4
Hzy 65 MOJIb

3) CocTaBUTH NPOMOPLHMIO 110 YPAaBHEHUIO
pEaKLMK U ONPEACIUTD Vi

1 mone Zn  — 1 mons Hy

0,1 moab Zn — x Mok Hp
oLl

vip=x 1 MOJIb

4) BoIpa3zuM KOJIMYECTBO BOAOPOJA BT U JI
My2 = UH2'VH2 = 20,1 =02r
VH2 = V'V = 22,4-0,1 = 2,24 JI
OtrBer: Mu2 =0,21; V=224 1; v = 0,1 Moas
V. 3aiauu HA IpUMECH.
3agaya 2
Ckoubko HerameHou u3ectu CaO MOXKHO TOJIY4HTh U3 1 T M3BecTHsIKA, coaepkaiiero 90%
KapOoHaTa KanbLuus ?
Hano: Pemienue:
M, = 1000 1) CoctaBum ypaBHCHHE
KT TEPMHUECKOTO Pa3lioKeHUs KapOoHaTa
®Caco3 = KaJIbIIHSL.

0
W CaCO; ——> Ca0 + CO,
Mez0 = - 2) Omnpepenum mMaccy kapOoHaTa
KaJIblUs B 1 T U3BECTHSKA.
m -100%

caco,

a) =
caco, m

u3B

m. - .
Meaco, = i Dcuco, 1000-90 =900 kr
100% 100

3) CocTtaBuM NpPOMOPIHIO MO YPABHEHUIO PEAKIIHH.

Ucaco3=40 + 12 + 16-3 = 100 r/moitb
HUca0=40 + 16 = 56 r/mMonb
100r — 56r
900 kr — Mca0
Meao = 7901%656 =514 o
OTBeT: Mcao = 514 k1
3amaua 3
Ckoupko xnopuaa cepedpa MoxkHo nmoayduTsb 1o peakiu AgNO; + KCI — AgCl + KNOg, eciu B
pactBope ObuT0 16,9 T HUTpaTa cepedpa, a MPAKTHUECKUI BBIXO] IPOAYKTOB cOCTaBisieT 99%.
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Hano: PeweHue:

Magno, = 16,9 T 1) Onpenenum Magel (T€Op.), HCHIONB3YsE
MPAKT. HPOTIOPIIHUIO.

BbIX0A=99% Hagno, = 107+14+48 = 169 r/moub
Magel = 107+35,5 =142,5 r/monb

169r — 142,51
16,9 r — magci (Teop.)
P Magcl= % =1425T1
m e =? 169

2) OnpenenuM Mager (IPaxT.)
14,25 — 100%

mAQCI (mpakt.) — 99%

14,25-99%

100%

Omeem: MpaKTUUECKUIA BBIXO XJIopHaa cepedpa cocrapinset 14,1 r.

®opma npeacraBjeHus pe3yabTara:

BrinonneHHbie 3a1aHus.

Mg (npaxm.) = =141 T

Kpurepun oneHuBaHmsi:

Ouenka "'5" cmasumcs, ecnu cmyoenm:

1. BeimonHMI paboty 0e3 omKOOK U HEIOUETOB;

2. gonycTuil He 6ojiee 0JTHOTO HeloueTa.

Ouyenka "4" cmaeumcs, eciny CTYJEHT BBITIOJHUI paOOTy MOJHOCTHIO, HO JOITYCTHJI B HEH:

1. He Oosiee 0/1HOI HETPYOOH OIIMOKU M OJHOTO HEA0UETa;

2. unu He O6oJiee ABYX HEJ0UETOB.

Ouenka "3" cmagumcs, eciy CTYJCHT NPaBUILHO BBIIOJHUI HE MEHEE MOJIOBHUHBI PaOOThl UIIH
JOTTYCTHIIL:

1. He Gonee ABYX rpyObIX OLIMOOK;
. WM He OoJiee 0HOM Tpy0oii U 0JTHOM HEerpyOOi OMOKU M OAHOTO HEA0UETa;
. WK He OoJiee ABYX-TpeX HEerpyObIX OMNOOK;
. IJTU OJTHOM HEerpyOoi OmMMOKHU U TPEX HEJOUYETOB;
. WIN TIpU OTCYTCTBUHU OLIMOOK, HO NP HATUYUH YETHIPEX-MISITH HEJOYETOB.

Ouyenka "2'" cmaeumcs, ecnu cmyoenm:

1. momycTua 4HuciaO OMIMOOK M HEJOYETOB MPEBOCXOSANIEE HOPMY, NMPH KOTOPOH MOMKET OBITh
BBLICTaBJIeHA oreHKa "3";

2. WM €CITU MPaBUJIBHO BBITOJIHNI MEHEE MOJIOBHUHBI pabOoTBhI.

N =~ W
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Tema 2.5Xumu4veckue peakunu. CKOpoCTh XMMHYECKOH peaknnu. XUMHUYeCKoe paBHOBecHe

IIpakTyeckoe 3ansaTue Ne 10
Pacuer ckopocTeil XMMHU4YeCKO peakunu. Y pPaKHeHNsl HA cMellleHue XUMHYEeCKOro
paBHOBecCHS.

Ieab: paccyuTaTh U3MEHEHHE CKOPOCTH XMMMUYECKOW PEAKLUU, NPU YBEJIWYEHUU KOHLCHTPALMH
IIPOLYKTOB peakuuu. PaccMOTpeTs BIMSHUE TEMIIEPATYPHI U JABJICHUE HA COCTOSIHUM PABHOBECHS.

IIpakTuyeckas padora popmupyer:
I1P66, ITPG9Y, TTPG10

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

MaTtepuajbHoe o0ecneyeHue:

YyeOHast ayAuTOpHst JAJIs IIPOBEACHUS JICKIIMOHHBIX, 1a00paTOPHBIX W MPAKTHYSCKUX 3aHATUN; JIJIS
TPYNIOBBIX W WHAWBUAYAIBHBIX KOHCYJIbTAIMW; I TEKYIIETO0 KOHTPOJS M IMPOMEKYTOUHOM
aTTecranuu: pabodee MECTO IperoaaBarels, paboune Mecta odOyJarommxcs, gocka. Kommsiorep: AMD
Atlon (tm)Il x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ mouutop19”, mpoekrop
EPSON EH-TW650, skpan nHactennsiii Lumien Eco Picture - 1 mir.;

Muxkpockon "Mukpomen-C-13"-1 mt. YuyebHO-MeToAnuYecKass AOKYMEHTAIus, TUIAKTHYECKHE
cpenctBa. Pabouee MecTo mperomaBaress: MePCOHATbHBIA KOMITBIOTEp, paboune mMecTa 00ydaronuxcs,
nocka yueOHasi, yaeOHas MeOelb.

3aganue:
3agauaNel Kak u3MeHUTHCSI CKOPOCTh peakiuu (cM.Tabauiry 2.1), eciar KOHLIEHTPaLHIo EPBOTro
COEMHEHMS B YPAaBHEHMSI XUMUYECKON PEAKIIUM YBEIUYNTS B... Pa3
Tabnunal.l — ucxoaHble NaHHbIE IS 3a/1a4H.

Bapuant YpaBHEHHE XUMAYECKON PEAKLIUN Bo ckonpko pa3
YBEIUYWIACH
KOHILICHTpaLUs

1 200y + Oyry = 2C0yy 3

2 2NO@y + Oy = 2NOy(py 2

3 COzy + €y = 2C0(yy 3

4 COwH0(ry = COyr) + Hy 2

5 Hywy + 20 = 2H] ) 3

6 2H; ) + Oz¢r) = 2H,0(0K) 3

7 COqy + 2Hy )y = CH30H 2

8 2NOy + Clyy = 2NOClyy 2

9 2505y + O3y = 25053y 3

10 2NH;3 ) = Ny + 3Hy(p 3

[Tonp3ysice Tabnuie 2.2 onpeaenuTe, B KaKyr0 CTOPOHY CMEHUTHLCSI PAaBHOBECHE B PAaBHOBECHOM
CUCTEME, ECIIN

1. YBenuuuTh JaBIECHUE B CUCTEME

2. [ToBbICUTE TEMTIEPATYPY
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3. Tao6muna 1.2 Ucxonusle qanubie st 3agaqan No2

Bapuant PaBHOBecHas cucTeMa

1 Ny + 3Hay = 2NHyy; AH = —92k]Ix
2 Ny + Oy = 2N O ; AH = +180x/Ix
3 2Hy ) + O3y = 2H,0; AH= -492k]Tx

4 1

1
EHZ(I‘) + EFZ(F) = HFy; AH = —144,3k/]x

2NOGy = NyOyry; AH=+9,6K/]onc

2CO(r)+ Oy¢ry = 2 COyry; AH = —568k/Ix

CO(n)+ H,0(r) = COy(y + Hy; AH = —42,66/1x
CHagry + 2050y = COyry + 2H,0(); AH = —890k/Ix¢
S(tB)+ Oz(ry = SO5(ry; AH = —297x/Ix

©O© 00 N o O

ITopsinok BbINoOJIHEHUs padoOThI:
1. Ucnonw3ys tTabnuuy 1.1 u 1.2 BeINOAHUTE yIIpaKHEHUS

Xon pa6oTsl
[TpounTarh TeOpeTHYECKOE 0OOCHOBAHHE.
3anucath AaTy BBIIOJIHEHUS pabOThl, HOMEpP, TEMY, BApUAHT PabOThl.
BeimonnuTs 3a1aun
CraenaTh 3aKIOUEHUS

el NS

CDopMa NpeacTaBJCHUs pe3yjabTara:
BrinmonaeHHBIE YIIpa)KHCHUA U ITPOU3BCACHHDBIC PACUCTHI.

Kpurtepuu ouneHkM: OIEHKAa MHIMBHyalbHBIX 0Opa30BaTENbHBIX JOCTHXEHHH MO pe3yiabTaTraM
TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U IMPOMEXYTOUYHOM aTTeCTalluM MPOM3BOAMTCA B COOTBETCTBUU C
YHUBEPCAJIBHOU IIKAJION:

Orenka "5" ctaBUTCS, €CITU CTY/ICHT:

1. BeIONTHUI paboTy 6e3 OIMOOK U HEI0UETOB;

2. TOMyCTHJI He 00JIee 0JTHOTO HeloueTa.

Onenka "4" cTaBUTCS, €CIIM CTYJEHT BBINOJIHUI PabOTy MOJHOCTHIO, HO IOMYCTU B HEll:

1. He Gosiee 0THOM HETPYOOU OITMOKK U OJTHOTO HEJI0UETA;

2. wu He 6oJjiee ABYX HEJ0YETOB.

Onenka "3" cTaBUTCS, €CIIU CTYACHT IPABUJIBHO BBIMTOJIHUII HE MEHEE TIOJIOBUHBI PA0OTHI MIIN AOMYCTHUI:
1. He Gosee ABYX rpyObIX OLIMOOK;

2. uiu He OoJiee 0THOM TpyOoi U OTHON HErpyOOil OIITMOKH M OJTHOTO HEJI0UeTa;

3. wu He 6oJee ABYX-TpeX HErpyObIX OIMINOOK;

4. W OTHOU HETPyOOH OITMOKHU U TPEX HEJO0UETOB;

5. WK IpU OTCYTCTBUHU OLIMOOK, HO MPH HATMYUH YEThIPEX-TISATH HEOUYETOB.

Ouenka "2" craBuTCs, €CIIM CTYJICHT:

1. 1omyCTHII YMCIIO OMMOOK U HE0UETOB MTPEBOCXOIAIIEe HOPMY, IPH KOTOPOH MOXKET OBITh BHICTABIIEHA
ornenka "3";

2. WM €CITU TIPaBUWJILHO BBITTOJIHUII MEHEE MOJIOBUHBI PaOOTHI.
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Tema 2.5Xumu4veckue peakunu. CKOpoCTh XMMHYECKOH peaknnu. XHMHUYeCKoe paBHOBecHe

IIpakTnueckoe 3ansaTue Ne 11
Cocrasienue ypasuenuii OBP MeToaoMm 3j1eKkTpoHHOr0 6ananca. OnpeaesieHue OKUCJIUTE e U
BOCCTAHOBHTeEJICH.

Heﬂb: YpaBHUBATb OKHCIIMTCIBHO-BOCCTAHOBUTCIBHBIC PCAKLIUHK; OIPCACIIATh OKHUCIWUTCIb H
BOCCTAaHOBHUTCIIb.

IIpakTnyeckas padora ¢popmupyer:
I1P66, TTPGY, ITP610

BoinosineHne padoTsl cnoco0CcTBYeT (POPMUPOBAHMIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

MarepunanbHoe obecrnieyeHue:

VYuebHas ayauTOpus Ui IPOBEJCHUS JIEKLIIMOHHBIX, JJAOOPATOPHBIX U MPAKTUYECKUX 3aHATHUH; A
TPYNIOBBIX W WHAWBUAYAIBHBIX KOHCYAbTAMW; JJISi TEKYIIETO KOHTPOJS M IMPOMEXKYTOUHOM
aTTectanuu: pabodee MECTO mpenojaBarens, paboune mecta odydaromuxcs, nocka. Kommnbiorep: AMD
Atlon (tm)Il x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ mouuTop19”, mpoektop
EPSON EH-TW650, skpan nactennsiii Lumien Eco Picture - 1 mit.;

Muxkpockon "Mukpomen-C-13"-1 mr. YueOHO-MeTOnM4ecKas JOKyMEHTAIHs, JUIAKTHYECKHE
cpenctBa. PaGouee MecTo mpernoaaBaress: MepcoHaIbHBIA KOMIIbIOTEp, paboune mMecTta 00y4aroumxcs,
JocKa yueOHasi, yueOHasi MeOeb.

3ananue:
MCTOI[OM QJICKTPOHHOT'O 6aHaHC3. pacCTaBbTC KOB(I)(bI/II_H/IeHTBI B YPaBHCHUAX OKHCIUTCIBbHO-
BOCCTAHOBUTCIBbHBIX peaKHI/Iﬁ:
C+H,=CH,4
Hg(NO3), =Hg + NO, + O,
K;MnO,4 + H,O = KMnO4 + MnO, + KOH
K,S03; = K»,SO,4 + KsS
Zn + KNO3 + KOH = K3,Zn0O, + NH3+ H,0
Ag,0 = Ag + 0,

Iopsinok BbINoJIHEHUs padOTHI:
ITopsimok BeIMOIHEHHs pabOTHI:
1. O3HakoMbTECH c KpaTKUMU TEOPETHYECKUMU CBEJICHUSIMH (
https://znanium.com/catalog/document?id=370125. C. 76);
2. Permenwne 3a1a4 Il CaMOCTOSTEILHOTO pazbopa

Xoxa padoTsbl
SO, + Ky,CrO7 + HySO4 — KoSOy + ...
21. Zn + K,Cr,0O7 + HCI — ZnClz + ...
22. C|2 + Kl + Hzo —> K|03 + ...
23. K1 + H3504 (o) — 12 + .
24. SO, + KMnO,4 + H,O — H,SO,4 + ...
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25. H,O, + KyCr,0; + HCI —» O, + ... 3akOHYHTH COCTaBJICHHE YypPaBHCHUU OKHCIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKIIUH METOJOM AJIEKTPOHHO-MOHHBIX MMOJTYPEaKIIHiA:
.Cl, + SO, + H,O —» H,SO,4 + ...

. H,O0, + KMnO4 + H,SO4 — O, + ...

. | + KoSnO, + KOH — K,SnOs + ...

Kl + KMnOg4 + H,SO4 — 1o + ...

H,S + HNOg(KOHu) — H,SO, + ...

. FeSO4 + KMnO,4 + KOH — Fe(OH); + ...

KI + KMnO,4 + HCI — KIO3 + ...

. Cu + H,S0, (kon) —> CuSO, + ...

. Sb + HNO3; (pas6) —> Sb,0Os5 + ...

. KI'+ KMnO4 + H,O — KIO3 + ...

. Br, + H,S + H,O — H,SO,4 + ...

. FeSO,4 + KMnQOy4 + H,SO4 — Fe2(804)3 + ...
13. KI + K;CrO7 + HoSO4 — 1o + ...

14. Ag + HNO3 (pass) = AgNO3 + ...

15. NO; + H,0 — HNO3 +HNO>

16. H,S + KCIO — S+ KCl + ...

17. FeCl, + Cl, — ...

18. Zn + KMnO4 + H,SO4 — ...

19. NalO3 + SO, + H,O — Nal + ...

20. HCI (xoun) + KCIO3 — Cl + ...

27. Cl; + KOH — KCI + KCIO3 + ...

21. H,S + HNO,; > S+ NO + ...

22. H,S + HySOs (o) = S+ ...

23. HCI (kom) T MnO, — Cl, + ...

dopma npeacTaBJeHNus pe3yabTaTa:
BrinmonHeHHbIe yIIpaXKHEHUS U IPOU3BEICHHBIE PACUETHI.

KpuTepuu oueHKH: OICHKA WHIMBHIYAJIBLHBIX OOpPa30BATEIBHBIX JTOCTIKEHUH TIO0 pe3ysibTaTamM
TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH U IMPOMEKYTOUHON aTTECTAllMM MPOM3BOAMTCS B COOTBETCTBUHU C
YHUBEPCAIbHOM IIKAJION:

Ouenka "5" ctaBUTCS, €CITU CTYJIEHT:

1. BBIMOTHIIT paboTy 0€3 OmMOOK U HEJOUYETOB;

2. nomycTui He OoJiee OJTHOTO HEeI0UeTa.

Orenka "4" ctaBUTCSI, €CIIU CTYJICHT BBITIOJIHIII PabOTy MOJHOCTHIO, HO IOMYCTUJT B HEH:

1. He 6onee oHOM HETPyOO OMIMOKU M OJHOTO HET0YETA;

2. uau He OoJiee IBYX HEJ0UYETOB.

Omnenka "3" cTaBUTCS, €CITU CTY/ICHT MIPABUIIBHO BBITIOJIHIII HE MEHEE TIOJIOBHHBI PA0OTHI MU AOMYCTHU:
1. He Gonee ABYX TpyObIX OMIKOOK;

2. unu He 6ojiee oJTHON TpyOOit M 01HOM HerpyOoi oMOKH U OHOTO HEJ0YETa,;

3. unu He 6osee IBYX-TpeX HErpyobIX OLINOOK;
4.
5.

©O~NOOUTAWNRE

el
N R O

WM OHOW HeTrpyOoii OIMOKY U TPeX HEeJOUETOB;
WJTU TIPA OTCYTCTBUU OIMUOOK, HO MPU HAJTUYHH YETHIPEX-TISATH HEJIOUYETOB.
Onuenka "2" ctaBUTCS, €CITU CTYJIEHT:
1. momycTHIT 9YUCIIO OMUOOK U HEJIOUYETOB MPEBOCXO/IAIIEE HOPMY, IIPU KOTOPOM MOXKET OBITh BHICTABJICHA
oleHka "3";
2. WM €CJIU TIPABUJIHHO BBITIOJTHIII MEHEE TTOJIOBUHBI PAOOTHI.
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Tema 2.4
Kinaccndpukanus HeOpraHu4eckux coeMHeHu

JlabGoparopHoe 3ansTue Nel
HNnenTudurkanusi HEOPraHUYECKUX BelECTB € UCNOJIb30BAHNEM UX (PU3UKO-XUMHYECKHX CBOICTB,
XapaKTePHbIX Ka4eCcTBEHHbIX peakuuii. KauecTBeHHbIe peaknyu Ha cyJib(aT-, KapOOHAT- U XJIOPU,
CHJIUKAT AHHOHBI

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

BoinosiHeHne padoThl cnoco0CTBYET (POPMUPOBAHUIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06

MaTepnaﬂbnoe odecmeyeHue:

MarepuaiabHoe oGecriedeHue:

VYueOHas ayauTOpHs JUIs IPOBENCHHS JICKIIMOHHBIX, TA0OPaTOPHBIX U MPAKTUYECKUX 3aHATHI; IS
IPYIIIOBBIX W HWHAWBUAYAJIbHBIX KOHCYHBTaHHﬁ; A1 TCKyHICro KOHTPOJIA U HpOMe)KyTO'—IHOfI
arTecTalu: pabouee MeCTO IpernojaBaTeis, padouyne MecTa oOydaromuxcs, jgocka. [lomemienue s
IMPOBCACHUA Ha60paT0pHI)IX, IMPAKTUYCCKUX pa60T; AJId TPYIIIOBBIX U MHAUBUAYAJIbHBIX KOHCYHBTaHHﬁ;
JJIsl TEKYIEro KOHTPOJIS U IIPOMEXKYTOUYHOM aTTecTaluu: pabodee MECTo IperoiaBareis, padoure mecrta
oOyuyaromuxcs, gocka. Mebeinp aboparopHasi, mikad BBITSHKHON ¢ MOWKOHM —1 mT,

PeakTUBHBIN ITATUB ¢ HAOOPOM PEAKTUBOB (ILEIOYH, KUCIOTBI, COJIH), HHAUKATOPHI, MPOOUPKH,
MMUIETKH, IPOMBIBAJIKA C JUCTUTIMPOBAHHOW BOJIOK.

PeakTUBHBIN MITATHB ¢ HAOOPOM PEAKTUBOB (ILEIOYH, KHCIOTHI, COJIH), IPOOUPKH, MTUIETKH.

3ananue:

BcermoMHUTE MpaBuiia Mo TeXHUKE 0€30MaCHOCTH MPH MPOBEACHUH J1a00paTOPHBIX padoT.
[IpounTaTh HHCTPYKIHUIO MO MPOBEACHUIO OMBITOB.

[TpuroToBUTH HEOOXOIUMYIO XUMHUYECKYIO ITOCYTy U 000pyI0BaHUE I TPOBEJCHUS OIBITOB.
[IpoBecTH OMBITHI.

OdopmuTts 1abopaTopHyro paboTy.

arONE

Ilopsinok BbINOJHEHHS padOTHI:
1 IlpoBenuTe 1a00OpaTOPHBIE OMBITH COITIACHO MHCTPYKIUH;
2 3anuIIMTEe YpaBHEHUS peaklUi B MOJIEKYJISIPHOM, HIOHHOM U KpaTKOM MOHHOM BU/IE B TETPa/ib;
3 CnuenaiiTe BBIBOJ O MpOJIeIaHHON paboTe

Xon padoTsri:

Onvim Ne 1. Oonapysicenue xnopuo-anuona Cl.
[TopsiI0K BHITOTHEHUS OTIBITA:
1. Haneiire B npobupky 2-3 xammu pactBopa comu NaCl (KCI wmm pacTBopa consHON KHCIOTHI
HCIl) u mpuneiire 1-2 karum pactBopa HuTpara cepedpa AgGNO;. HaGmromaiite oOpa3oBaHue 0enoro
TBOPOXHCTOrO ocajka xyuopuna cepedpa AgCl.
2. HanumuTe ypaBHEHHE peakIMM B MOJIEKYJSIPHOM M HMOHHOM ¢opmax, OTMETbTE IIBETa
00pa30BaBIIMXCS OCAJIKOB M UCXOAHBIX PAaCTBOPOB M Ha3BaHUS BEIIECTB.

45



Onwvim Ne 2. O6napysicenue cynvpam-anuona SO

[Tops0K BHITOJHEHUS OTIBITA:

1. Haneiite B mpoGupKy 2-3 Kamid pacTBopa, comepxamero cymbdar-annon SO4% (NapSOs,
ZnS0,, FeS04, HySO4 u T.11.) u npunaeiite 1-2 kamau pactBopa xiopuaa Oapust BaCl,. Habmronaiite
oOpa3zoBaHue 6eoro KPUCTANTUIECKOTO ocajika cyibdara 6apus BaSO;,.

2. Hanwmmure ypaBHEHHE peakIMM B MOJICKYJSIDHOH M HMOHHOH QopMax, OTMEThTE IIBETa
00pa30BaBIIMXCS OCAIKOB M UCXOAHBIX PACTBOPOB U Ha3BaHMS BEIICCTB.

Onwvim Ne 3. O6napyscenue cunuxam-anuona SiOz>.

[Tops10K BBIMOJHEHUS OTIBITA:

1. Hameiite B mpobupky 2-3 Kalli pacTBopa, cojeprkamero cuunkar-annon SiOsz® (NaSiOs,
K>SiO3 u T.11. WK KJIeH CHIMKATHBIA KaHIEIIPCKUil) u npuieire 1-2 kamiu pacrBopa coisinoir HCI wun
cepHoii kuciotel HpSO4. Habmromaiite obpazoBanue kpeMaueBoit kuciotel HoSiO3 B Buae cTyaHs Win
OEIBIX XJIOTbEB.

2. HanwmmuTe ypaBHEHHE peakIHMM B MOJIEKYJISIDHOH M HMOHHOH (Qopmax, OTMEThTE IIBETa
00pa30BaBIIMXCS OCAIKOB M UCXOIHBIX PACTBOPOB U Ha3BaHMUS BEIICCTB.

Onvim Ne 4. Oonapysrcenue kapoonam-aHuona CO5>".

[TopsiTOK BBHIMOTHEHUS OTIBITA!

1. Haneiite B mpoOupky 2-3 Karim pacTBOpa, COJAEpIKaIIero KapOoHAT-aHHOH COs> (Na,COs,
K>CO3, NaHCO3 u 1.11.) u mpuieiire 1-2 karmmm pactBopa cosssoit HCl mnm ceproit kucimotsr HpSOs4.
HabmronaiiTe Brigenenre my3slpbKoB raza. Kakoii ra3 Beinensercs?

2. Harnmmure ypaBHEHUE peakIMK B MOJICKYJIIPHOW M HOHHOUW ()OpMax, OTMETHTE [BETa NCXOTHBIX
1 00pa30BaBIINXCS PACTBOPOB U Ha3BAaHUS BEIIECTB.

dopma npenocTraBieHus pe3yjbTaTa
OTtyeT 0 mpojenaHHoNi paboTe, ypaBHEHHE PEAKIIMU B MOJEKYJISIPHOW U MOHHOU (hopMax, BBHIBOIBI
Ha Ka)/IbIi OMBIT, BEIBOJI IO Beell 1abopaTopHoil paboTe.

KpuTtepun oumeHKH: OlleHKa MHIWBUIYaTbHBIX 00pa3oBaTEeNbHBIX NOCTIKEHHUI MO pe3ylbTaTaM
TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U IMPOMEXYTOUYHOM aTTeCTalluM MPOM3BOAMTCA B COOTBETCTBUHU C
YHUBEPCAJIBHON IIKAJION:

Onenka "5" cTaBUTCS, €CIIU CTYACHT:

1) mpaBUIIBHO OTPEAEII IENb OMBITA;

2) BBIIOJHWI paboTy B IOJHOM 00beMeE C COOJII0IEHHEM HEOOXOJMMON MOCIIEA0BaTENbHOCTH
IIPOBEJICHUS OIIBITOB U U3MEPEHMI;

3) caMOCTOSITENILHO U PallMOHATIbHO BbIOpaNl M IOATOTOBHII JJIs OMBITA HEOOXO0AUMOE
000pyZI0BaHUE, BCE ONBITHI IIPOBEJI B YCIOBUAX U PEXKHUMaX, 00eCIeUNBAIOIIUX TOJTy4YeHUE PE3yIbTaTOB
Y BBIBOJIOB C HauOOJIbIIEH TOUHOCTHIO;

4) Hay4yHO TPaMOTHO, JIOTHYHO OMUcall HaOMoIeHUs 1 cPOPMYITHPOBAI BEIBOJIBI U3 OMbITa. B
MIPEJICTaBJICHHOM OTYETE NMPABUIIHLHO M aKKYPaTHO BBIMIOJIHUI BCE 3alMCH, TaOIHUIIbI, PUCYHKH, YEPTEXKHU,
rpaduKy, BBIYUCICHUS U CJIeNIal BBIBOIBL;

5) mpaBUIILHO BBIMOTHUI aHAW3 norperHocTei (9-11 kmaccsr).

6) MpoSIBIIsIET OPraHU3allMOHHO-TPYAOBbIE YMEHUs (TIOAepKUBAET YUCTOTY paboyero MecTa u
MOPSAZIOK Ha CTOJIe, SKOHOMHO HCIOJIb3YET PAacXOHbIE MaTepUaIbl).

7) 3KCIIEPUMEHT OCYIIECTBIISIET MO TUIaHY C YYETOM TeXHUKH O€30MaCHOCTH U MPaBUi paboThI ¢
MaTepuagamMu U 000pyA0BaHUEM.

Omnenka "4" cTaBUTCS, €CITU CTYACHT BBITIONHUI TpeOOBaHUS K o1ieHke "5", HO:

1. omBIT IPOBONI B YCIOBHUAX, HE 00€CTIEUMBAIOIIMX JOCTATOYHON TOYHOCTH U3MEPEHMIA;
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2. unu OBUIO JIOTYIIEHO JABAa-TPU HEIOUeTa;

3. unu He 60Jee oTHOM HerpyOOi OMMOKU M OJTHOTO HEJO0UETa,

4. MM HKCTIEPUMEHT MPOBEJCH HE TOJTHOCTHIO;

5. M B onMcaHUK HAOJIIOACHUH U3 OIBITA JJOMYCTHI HETOYHOCTH, BBIBOJIBI CJIEIIANl HETIOHEIE.

Onenka "3" cTaBUTCS, €CIIU CTYACHT:

1. mpaBUIILHO OMpPENENNII TIeTh OIBITa; paOOTY BHIMOIHIET NPABIIBHO HE MEHEE YeM HAIlOJIOBUHY,
0JTHaKO 00BEM BBIMIOITHEHHON YaCTH TAKOB, YTO IO3BOJISET IMOIYYUTh MPABUIIbHBIC PE3YJIbTAThl H BHIBOJIBI
110 OCHOBHBIM, IPUHIMITNATIBHO BAXHBIM 331a4aM paboThI;

2. wnu noa6op o0opya0BaHus, 00BEKTOB, MATEPHAJIOB, a TAKXKe pabOTHI 10 HAYaIy OIbITa IPOBE
C MTOMOIIBIO YUUTEJIST; WIIM B XOJI€ IPOBECHNUS ONBITA U U3MEPEHHH ObLTH JJOMYIIEHBI OIMINOKH B
onvcaHuy HabIroAeHu, HOPMYyITUPOBAHUN BHIBOOB;

3. OIBIT MPOBOJMIICS B HEPALMOHAIBHBIX YCIOBHSX, YTO IIPUBEIIO K MOTYYECHHIO PE3YIILTATOB C
00JIbIIIeH TOTPEITHOCTHIO; MITU B OTYETE OBLITU OMYIIEHBI B OOIIEH CII0KHOCTH HE 00JIee IBYX OMMOO0K
(B 3amMCAX €IMHUILL, U3MEPEHUSX, B BEIYUCICHUSX, rpaduKax, TabaumIax, cxeMax, aHaJin3e
MOTPENIHOCTE! U T.J.) He IPUHIUITHAIBHOTO UL JAHHOM paboThI XapakTepa, HO MOBIHABIINX HA
pE3yNbTaT BBIIOIHEHUS; WIIM HE BHIIIOJIHEH COBCEM HIIM BBHIIIOJIHEH HEBEPHO aHAM3 morpenrHocrei (9-11
KJ1acc);

4. nomyckaeT rpy0yro ommoKy B X0JIe dKcepuMeHTa (B 00bsCHEHUH, B 0(OpMIICHIH PaOOTHI, B
COOJTIOICHUH TIPAaBUJI TEXHUKN 0€30IaCHOCTH IpU paboTe ¢ MaTeprajaMu U 000pYyAOBaHHEM), KOTOpast
UCTIPABIISETCS 110 TPEOOBAHHIO YUHUTEIIS.

Onenka "2" cTaBUTCS, €CJIU CTYACHT:

1. He onpeaenI CaMOCTOSITEIBHO 1EJTh ONBITA; BHIIOIHUI PA0OTY HE IMOJHOCTHIO, HE TOATOTOBHI
HYXXHO€ 000pyZ0BaHUE U 00HEM BBIITOJIHEHHON YacTH PabOThI HE TIO3BOJISET CIENIATh MPABHIIbHBIX
BBIBOJIOB;

2. WK OTIBITHI, U3MEPEHUS], BBIYUCIICHUS, HAOIIOJCHHUS TPOM3BOIMIINCH HETIPABHIIBHO;

3. uiu B Xo/1e paboThI M B 0TYETE OOHAPYKHUIIMCH B COBOKYITHOCTH BCE HEJOCTATKH, OTMEUCHHBIE B
TpeboBaHUsX K orieHKe "3";

4. nonyckaert J1Be (1 6osee) rpyOble OIMOKHU B X0/I€ SKCIIEPUMEHTA, B 00bICHEHHH, B 0hOpMICHUN
paboThl, B COOIOACHUN MTPaBUJI TEXHUKHM 0€30IaCHOCTH IpU paboTe ¢ BElleCTBaMU U 000pYI0BaHUEM,
KOTOPBbIE HE MOXET UCIIPABUTh JJaKe M0 TPEOOBAHUIO YUUTEIIS.
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Tema 2.6 J1eKTPOIMTHYECKAS] THCCONM AL

JlaGopaTopHoe 3ansiTie No2
Tunbl XHMUYECKUX Peakuii”.
HccaenoBanue TUIIOB (110 COCTABY U KOJIMYECTBY MCXOAHBIX M 00Pa3yOIIMXCS BeleCTB) M MPU3HAKOB
XUMHYeCKUX peakuuid. Peakuyun nonnoro oomena. UcnbiTanue pacTpos coJieid HHIMKATOPAMM.

Lleab padoThI: ONpeessITh CPEIy PACTBOPOB BEIIECTB; COCTABIISTH YPABHECHHS PEAKITHiA B
MOJIEKYJISIPHOM ¥ MOHHOM BHJIE; TIPOBOIUTE PEAKIMN B3aUMOACHCTBUSI COJICH C KUCTIOTAMHU, IIEI0YaMH U
MEXTy COOOH.

BoinoJsiHeHue padoThl crocodocTByeT (POPMUPOBAHUIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06

MarepuanbHoe odecnieyeHue:
VYuebHast ayuTopus JUIs IPOBEECHUS JIEKIIMOHHBIX, JJAOOPATOPHBIX M MPAKTUYECKHUX 3aHATUIL; U1 [PYIIIOBBIX
Y MHMBUTYaJIbHBIX KOHCYJIBTAIMHN; ISl TEKYIIETr0 KOHTPOJIS M IPOMEKYTOYHOM aTTeCTalluy: pabouee MecTo
nperioiaBaress, pabourie Mecta oOyJaromuxcs, ocka. Ilomerienue Juis npoBeieHus 1Ja00paTOpHBIX,
MPAKTUYECKUX PabOT; IS TPYNIIOBBIX U MHIAWBHUYaJIbHBIX KOHCYIBTAIMH; IS TEKYIIETO KOHTPOJIS U
MPOMEXYTOYHOM aTTecTaly: paboyee MeCTo IperoiaBares, paboure MecTa 00yJaromuxcs, 1ocka. Mebenb
mabopaTtopHast, mKad BEITSHKHOM ¢ MOMKOM —1 11T,
PeakTuBHBIH IITATUB ¢ HAOOPOM PEAKTUBOB (ILETIOYH, KUCIIOTHI, COJIN), MHAUKATOPbI, IPOOUPKH, MUTETKH,
IIPOMBIBAJIKA C JUCTHUIMPOBAHHON BOJOM.

3ananue:
1. BcrnoMHuTH npaBuia 10 TEXHUKE 0€3011aCHOCTH IPU MPOBEAECHNH J1a00PATOPHBIX PadoT.
2. TlpounTaTh HHCTPYKIIHIO TIO TIPOBEICHHIO OTTBITOB.
3. IIpuroToBUTh HEOOXOAMMYIO XUMUYECKYIO TIOCYY U 000pYyI0BaHHE [UIsl IPOBEJCHHS ONBITOB.
4. TlpoBecTH OIBITHI.
5. Odopmuts 1a00paTOpHYIO padoTy.

IHopsinok BbINOIHeHUs padoThI:
1 IlpoBenute 1aboOpaTOpHBIE OIBITHI COTJIACHO UHCTPYKIHH;
2 3anMILIUTe YpaBHEHHS PEAKIMA B MOJIEKYJISIPHOM, MIOHHOM M KPAaTKOM MOHHOM BHJIE B TETPAb;
3. B ombITe 5 3amonHuTe Ta0IUILY;
3 Cnenaiite BBIBOJI O MPOJIENAHHOMN padoTe.

Xon paboThI:
Onvim Ne 1. Bzaumooeiicmeue Kuciom u 0CHOBAHUIL (DeaKyusn Helmpanu3ayuu).
[opsiiok BBITTOMTHEHUST paOOTHI:
1. Haneiire B mpoOupky 5-10 karnens pactBopa 1mienouu 1 1-2 karu pactBopa ¢penomndranenna. Habmonaiire
M3MEHEHHE [IBETA.
2. 3arem nobassstiite o 1 karte pactBopa kuciaotsl (HCI wm H,SOy), Betpsixusas podupky. OTMeThTe
M3MEHEHHE I[BeTa C MAIMHOBOTO JI0 OECIIBETHOT'O MOCIIE MPUOaBIEHHsI HEKOTOPOTo KOJIMYECTBA KUCIIOTBL.
3. [Touemy pacTBOp OOECIBETHIICS HE Cpazy?
4. Hanuimmre ypaBHEHUE PEaKIIMK B MOJIEKYIISIPHOM Y HIOHHOM BUJIE.
5. Cnenaiite BBIBOJI O TOM, YTO 00pa3yeTcs B pe3ysIbTare peakiuy HeHTpaTu3ayy.

Onvim Ne 2. /leiicmeue na pacmeopel coieii pacmeopamu wieioueil.
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[Topsi/10K BBIMTOJIHEHHUS OTTBITA:

1. B oy npo6upky Haneiite 5-10 kamens pactBopa comu xenesa (111)-(FeCls), B mpyryro comu memu (11)-
(CuSQy).

2. B 06e npobupku 1o KaruisiM rpuitkBaiire pacteop meaour (KOH mwm NaOH).

3. HaGmoaiiTe 06pa3oBaHue 0CaIKOB OypOro ¥ Toiyooro IBeTa.

4. Hanmmre ypaBHEHUS PEaKIMid B MOJICKYJISIPHOM M HOHHOM BHJIC.

5. Cnenaiite BBIBOJI O B3aUMOJICHCTBUH COJIEH CO HIETIOYAMHU.

Onvim Ne 3. /leiicmeue na pacmeopul coieii pacmeopamu KUciom.

[Topsi10K BBITTOJTHEHUS OTTBITA:

1. B mpoGupky Haneiire 10 kanens pactBopa coasl — kapoonara Hatpust Na,COs.

2. lo6aeTe mo KarusiM pactBopa Kuciaotsl (HCI wm HpSOy).

3. HaOmonaiiTe BblAENEHHE ra3a.

4. HarmcaB ypaBHEHHE PEaKIK B MOJICKYJSIPHOM M HOHHOM BHJIE, OOBSICHHUTE, ITy3bIPHKH KAKOTO ra3a
BBIJICIISTFOTCS.

5. Cnenaiite BBIBOJI O B3aUMOJICHCTBUM COJICH C KUCIIOTAMH.

Onvim Ne 4. Bzaumooeiicmeue coneii mexcoy coooil.

ITopsi10K BBITTOJTHEHUS OTIBITA:

1. Haseiite B mpobupky 2-3 karu pactBopa com Ph(NO;), (Pb(CH3;COOQ),) u npuiteiite 1-2 karum pactBopa
nomia ks Kl. Habmopaiite oOpazoBanue xenrtoro ocajka noauaa cunma (1) Pbls.

2. Hanuimre ypaBHEHUE peakiliy B MOJIEKYIISIPHON U MIOHHOM (hOpMax, OTMETHTE IIBETa 00Pa30BaBIIMXCS
OCaJIKOB M UICXOJTHBIX PaCTBOPOB M Ha3BAHUS BEIIIECTB.

3. CrenaiiTe BBIBOJ O B3aUMOACHCTBUHU COJIEH.

Onvim Ne 5. /leiicmeue pacmeopoe coneit, Kuciom u wienoueil Ha unouxamopwl. I'uoponus conei

[opsnok BHIMOMHEHUST paOOTHI:

1. Ha monocky yHMBEpCaIbHOM MHIMKATOPHON OyMa)kKKM HAHECHTE 10 1 Karuie pacTBOpa COJISTHOM WITH CEPHOM
kuciotsl (HCI, H,SO,), pacteopa menoun (KOH wmn NaOH) u auctrmupoBanHo# Bojisl. OTMETBTE IIBET,
3anummTe B Tabmmity. 1o mkane yHuBepcanbHOM HHIMKATOPHON OyMaru onpeenure 3HaueHre PH pacTBopos,
3aMUIIUTE B TAONIHILY.

2. B oqny npoOupKy Haseiite 5 Karnenb KUCIOThI (7110001 ), BO BTOPYO IPOOUPKY S5 Kamesb pacTBOpa ILEI0YH, B
TPEThIO AMCTUILUTMPOBaHHbINA BoJIbL. JJ06aBbTE BO Bee mpobupku HeMHoro 1. HoO u no 1-2 kanm pactBopa
denondranenna. OTMETHTE IIBET PACTBOPA. 3ANHIIUTE B TAOIHITY.

3. Ha monocky yHUBepcaIbHON HHIMKATOPHOM Oymakku HaHecute 110 1 karuie pactBopa Aly(SOy); (FeCls,
Fex(SO,)3, FeSOy), pactBopa Na;CO3 (K,CO3z, NaCH3COO) u pacteopa NaCl (KCI, Na;SO,). OrmersTe 1Ber,
3armiumTe B Tabmuiry. 1o mikane yHuBepcanTbHOM HHIMKATOpHOM Oymaru onpenenure 3HaueHue pH pactsopos,
3aUIIUTE B TAOJHILY.

4. Cnenaiite BBIBOJ O JIGHCTBUM PACTBOPOB BELIECTB HA MHMKATOPBI, ONPEAEIIUTE PEAKLIUIO CPEbl PACTBOPOB,
YUUTBIBas, 4TO Ipu PH = 7 — cpena HelTpanbHas, npu PH>7 — cpena menoynas, a npu PH<7 — cpena kucnasi.
3amnoMHUTe MOCIeTHNI CTOI0eI] TaOIHIIBI.

5. Io 3Ha4eHHIO CpeJIbl paCTBOPOB 3aIIOJIHUTE B TAOJIMIIE CTPOKH CTOJNOIA, YKa3bIBAIOILETO HA [IBET
uHIKatopa genondranenHa B pactBopax coneid. [loarBepanTe cBou BHIBOIBI OMBITHBIM ITyTeM. B Tpu
MPOOHUPKH HAJIEUTE 110 5 Karellb pacTBOPOB COOTBETCTBYIOILIMX COJEH, HCIONb3yeMbIX B I1. 3. JlobaBbTe BO BCe
npobupku HemHoro 1. HoO u o 1-2 xamm pactBopa (enondranenta. OTMeTsTe IIBET pacTBOpA.

6. Haruimre ypaBHEHHS SJIEKTPOIUTUYECKOMN TUCCOLMAIIMH KaXI0T0 U3 BEIIECTB.

7. OObsiCHUTE, IPUCYTCTBUEM KaKMX MOHOB 00YCJIOBJIEHBI KUCTIAs cpejia U IIeNIoUHast Cpesia pacTBOPOB.

8. Hanmimmire ypaBHEHMs peaKiuii THAPOIN3A COJICH B MOJIEKYJISIPHOM M1 MIOHHOU (hpopMax.

Tabnuiia HaOMIOASHMIA:
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dopma npeIocTaBICHHS Pe3yJibTaTa
Otuer o npoJieNTaHHOM paOoTe, BHIBOIBI HAa KAXKIBII OTIBIT, 3aITOJTHEHHAS Ta0JIHIIa, BBIBOJ ITO BCEH
nmabopaTopHOii padore.

I{Ber nnukaropa pH pactBopa
(10 mIKasie yHUBED.
WHTIKAT. OyM.)

PactBOp
BELIECTBA ®denondranenH YHUBepcanbHbIN

Cpena
pactBopa

HCI (H,SO,)

KOH (NaOH)

H,O

A|2(SO4)3 (FEC|3)

Na,COs

NaCl (Na2804)

Kpurepun ouennBanmsi:
Onenka "5" cTaBUTCS, €CIIH CTYICHT:
1) MpaBUIIBHO OTIPEISITAII 1IEJIb OITBITA;
2) BBITIOJHIIT pabOTY B MOJHOM 00BEME C COONIOCHUEM HEOOXOIMMOM MOCIIECIOBATEILHOCTH TIPOBEICHHS
OITBITOB ¥ U3MEPEHHIA;
3) caMOCTOSITEITEHO U PAIIMOHATLHO BBIOPAIT U ITOJIT'OTOBIII JIJISI OIIBITa HEOOXOMMOE 000PYIOBaHHE, BCE
OTIBITHI ITPOBEJ B YCIIOBHSIX U PEXKHMMAX, 00€CIIEUUBAIOIINX MTOTyYEeHHE PE3YJILTATOB U BHIBOAOB C HAMOOJbIIIEH
TOYHOCTHIO;
4) Hay4HO TPaMOTHO, JIOTUYHO OMucall Ha0moAeHus U chOPMYITUPOBAI BBIBOJIBI U3 OMbITA. B mpencraBieHHOM
OTYETE MPABUIILHO 1 aKKYPaTHO BBITIOHII BCE 3AITMCH, TaOJUIIBI, PUCYHKH, YePTEIKH, TPAPHUKH, BEIYHCIICHHS 1
cJieJ1all BbIBOJIBI,
5) MpaBWJIbHO BBIMOJHIII aHAU3 rorpetHocteit (9-11 kimaccer).
6) POSIBIISIET OPTraHU3AlMOHHO-TPY/I0OBbIE YMEHHUS (TIOAIEPKUBAET YUCTOTY paboUero MecTa 1 MopsiioK Ha
CTOJI€, SKOHOMHO HMCIIOJNIB3YET PACXOHbIE MaTepUalIbl).
7) SKCTIEpUMEHT OCYIIECTBIISET 1O IUIaHy C YY€TOM TEXHUKHU O€30MaCHOCTH M TIpaBUiI PabOThI C MaTepraIaMu U
000py/IOBaHHEM.
Otenka "4" cTaBUTCS, €U CTYACHT BBITIOIHII TpeOOBaHUS K O1ieHKe "S", HO:
1. OTIBIT TPOBOAMIT B YCIIOBHSIX, HE 0OSCIICUMBAIOIINX JTOCTATOYHOW TOYHOCTH N3MEPECHUIA;
2. vnu ObUIO JOMYIIIEHO BAa-TPU HEAOUETA;
3. vy He 6oliee 0THOM HErpyOoil OIMOKH M OJTHOTO HEIoueTa,
4. WY SKCIIEPUMEHT TIPOBEEH HE TOTHOCTHIO;
5. WM B ONIMCAHWU HAOJTIOJICHVI M3 OITBITA JIOITYCTHII HETOYHOCTH, BEIBOJIBI CJICIIAJT HETIOTHEIE.
Onenka "3" cTaBUTCS, €CIIM CTY/IEHT:
1. paBUITLHO OIIPEIEIAII TIENTh OTBITa; PA0OTY BBIITOJHSET TIPABHIIEHO HE MEHEEe YeM HATIOJIOBUHY, OJTHAKO
00BEM BBITIOTHEHHON YaCTH TaKOB, YTO TIO3BOJISIET OTYYUTh PABUIIBHBIE PE3YyIIbTAThl U BBIBOIBI 1O
OCHOBHBIM, ITPUHIIMTIHATEHO BAKHBIM 3a/1a9aM padoTH;
2. unu noadop 000pyIoBaHus, 00BEKTOB, MATEPHATIOB, a TAKXkKe pabOTHI IO HAYATY OIBITA ITPOBEN C TOMOIIIBIO
VUUTEIIS; WK B XOJIC TIPOBE/ICHHUS OIBITA M M3MEPEHUH OBLUTH JOMYIIICHBI OIITHOKK B OITMCAHUH HAOJTFOICHHH,
(hopMyIHPOBaHUH BBIBOJIOB;
3. OITBIT MPOBOIMIICS B HEPAITMOHATHHBIX YCJIOBHUSIX, UTO IPHUBEIIO K MTOTYUCHHIO PE3YIILTATOB ¢ OOJBIICH
TIOTPEITHOCTHIO; WM B OTYETE OBLTH AOMYIICHBI B O0IIIEH CII0KHOCTH He 60Jiee IBYX OIIMOOK (B 3aMHCsX
€IMHHII, U3MEPEHUSIX, B BBIYUCIICHUSIX, Tpadukax, TabIUIIax, CXeMax, aHAIM3€ MIOTPEITHOCTEH U T.]1I.) HE
MPUHIMITHAILHOTO /IS IAHHOW paboThI XapakTepa, HO TOBJIUSBIINX HA PE3YAbTAT BHITOTHEHHUS; WU HE
BBITTOJTHEH COBCEM HIJIM BBITIONIHEH HEBEPHO aHAN3 morpentHocted (9-11 kmacce);
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4. momyckaeT rpyoyro OmOKy B XOJI€ SKCIIEpUMEHTa (B 00BsICHEHNH, B 0hOpMIICHUH PabOThI, B COOTIOICHUN
TIPaBUJT TEXHUKU O0€30MacHOCTH MPH PabOTe ¢ MaTepraIaMy ¥ 000PYI0BAaHUEM ), KOTOPAast HCIIPABIISIETCS IO
TpeOOBAHUIO YIHUTEIIS.

Onenka '"2" cTaBUTCS, €CIIM CTYJICHT:

1. He onpeaenII CaMOCTOSITENIHHO LIEJTh OIBITA; BHIIOIHUI pabOTy HE IMOIHOCTHIO, HE MOATOTOBUII HYKHOE
000pyI0BaHKe U 00BHEM BBIIIOTHEHHOM 4acTH padOTHI HEe TIO3BOJISIET CIENIaTh MPABUIILHBIX BBHIBOJIOB;

2. WM OTIBITHI, U3MEPEHUS, BRIYMCIICHUS, HAOFOICHNS TTPOU3BOIMIIHCH HEMPABIILHO;

3. wm B XoJie pabOThI U B OTYETE OOHAPYKIIIHCH B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEUCHHBIE B
TpeboBaHMsIX K orieHke "3";

4. norryckaer qBe (1 6osee) rpyOble OIMOKH B XOJ1€ SKCIIEPUMEHTA, B O0BSICHEHUH, B OOPMIICHUH PaOOTHI, B
COOJTIOICHNH TIPABUIT TEXHUKH O€30IacHOCTH P paboTe C BEIECTBAMHU U 000PYI0BAHHEM, KOTOPHIE HE
MOXET UCITIPABUTH IAKE [0 TPEOOBAHUIO YUUTEIIS.
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Tema 2.7 Metauubl. Hemeraibl. O01mue cnocodbl Noy4eHus MeTANJI0B

JlaGopaTopHoe 3ansitue Ne3
KadecTBeHHbIE peaKI[id HA KATHOHBI METAJIJIOB

He.ﬂb paﬁoTbI: Hay‘lI/ITBCH IMPOBOAWTE KAYCCTBCHHBIC PCAKIIMKY HAa HMOHBI METAJIJIOB, 3aKPCIIUTH
YMCHHUEC COCTABJIATh YPABHCHHUA B MOJICKYJIIDHOM WU HOHHOM BH/IC.

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

MarepuajibHoe o0ecnieyeHue:
[Tomernienue 1t MPOBEACHUS Ta00OPATOPHBIX, MPAKTHYECKUX PaOOT; sl TPYNIIOBBIX U WHAWBUIYAIbHBIX
KOHCYJIbTAIIM; 1711 TEKYLIEro KOHTPOJIS U MPOMEXKYTOYHON aTTecTalluu: padouee MeCTo IperoaaBarers,
paboure Mecta oOyuaromuxcs, qocka. Hoyroyk, ASER UN3481 15»; nmpoektop Aser X1273 DLP -1
1IT.; 9KpaH nepeHocHoit HanonbHbIt APOLLO-T SMT-1103 —1 mt.; MeGenb naboparopHas, mkad
BBITSDKHOU ¢ Mo#iko# —1 mT.; Ph-metp "Mynpsrutect UIJI-101c kommuiekTom i onpenenenus ph—1
wit.; Ph-metp skcmepr-ph*—1 . ;
Becwr nemnepusie AID-200-1 mwt.; Becsr —1 mr.; Buckozumerp B-36-246 —1 mt.; Buckozumerp B3-
246 111 wr.; Hacoc Komosckoro—1 mt.; Tepmomerpst TJI prytabsie—10 mt.; Tepmomerp TC-7-m1-1
wT.; CTOJIBI TATPOBAJIbHBIE C HaJICTaBKaMu —3 1IT.; Tabnuia MenaeneeBa — 1 miT.; mKkadsl CylIUIbHBIE;
IIUMIBI TUTEIbHBIE; KA} BRITSHXKHON ¢ MOMKOIA; CTOJBI Ta0OPAaTOPHBIE; HAJICTABKU ISl CTOJIA.
PeakTuBHBIN IITATUB ¢ HAOOPOM PEAKTUBOB (IIEIOYH, KUCIOTHI, COJIN ), MHIAUKATOPHI, IPOOUPKH,
MUTIETKH, MPOMBIBAJIKA C IUCTUINIMPOBAHHOMN BOJIOM.
Ob6opynoBanue: mraTuB ¢ npodupkamu, nunetku. Peaktussr: BaCly, xmopun xeneza(Ill) FeCls, cynsdat
xene3a(Il) FeSOq, kpacuas kpossiras cosb K3[Fe(CN)g], xkenras kpossiras coib K4[Fe(CN)g], BaSOy,
AgNO;;, NaCI, NH4OH, CUSO4.

3aganue:
. BcmoMHUTH mpaBuia no TeXHUKe 0€30MacHOCTH MPU MPOBEACHUN J1a00paTOPHBIX PadoT.
. [IpounTaTh HHCTPYKLHIO 10 MPOBEIECHUIO OMBITOB.
. [IpuroToBUTH HEOOXOAMMYIO XUMHYECKYIO MTOCYAY U 000pyI0BaHUE ISl IPOBEACHHS OMBITOB.
. [IpoBecTH OMBITHI.
. Odopmuts 1abopatopHyro padoTy.
. 3anonHuTe TabIUIy
. Cnienaiite BBIBOJI O MIPOBENEHHON paboTe
KoHnTpoJsibHbIE BONIPOCHI M 3aJaHHUS.
1. YkaxuTe 4ucio 3eKTPOHOB B aTOMax Opoma, XJiopa, JTUTHSI.
2. YKaXuTe 4nciIo IPOTOHOB B aTOMax HATpHs, BaHAUsl, aproHa.
3. YKaxXuTe TUIl XUMUYECKON CBSI3U B COCAMHEHUSX:
a) XJIOpHU/JI KaJus,
0) KuCIopoI,
B) MarHui,
r) xsopua pocopa (II0),
1) OKCUJ] HaTpHs,
€) Boja.
4. YKaXXuTe CTEeTEeHN OKUCIIEHUS JIEMEHTOB B COEIMHEHUSX
MnF,, KoMnO4, Mn,05.
5. PaccraBbTe K03 (HUIMEHTH B OKUCIUTEIFHO-BOCCTAHOBUTEIILHON PEAKIINHN:

~N NN kW=
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Cu + H,SO, — CuSO4 + SO, + H,O
YKaXKUTE OKUCIIUTEIIb U BOCCTAHOBUTCIIb.

ITopsinok BbINOJIHEHHUSI PA0OTHI:
1 IIpoBeauTe MabOpaTOPHBIC OMBITHI COTJIACHO UHCTPYKLIUY;
2 3anuuIMTe YpaBHEHUS peakUuil B MOJIEKYJIIPHOM, HOHHOM U KPaTKOM MOHHOM BHJIE B TETPA/b;
3 Cruenaiite BBIBOJI O NIPOJIETIAHHOM paboTe

Xopn padoThl:

Omnpit 1 KauecTBeHHas peakuysi Ha HOHbI Fe®.

B npo6upky Ne 1 Hanerite pactBop cynbdata sxene3a(ll). B mpoOupky npuiielite pacTBOp KpacHOU
kposstHoit cosn K3[Fe(CN)g]. OTMeThTe OKpacKy MOJIy4eHHOTO BEIIeCTBA.

OmnsiT 2 KauecTBenHas peakius Ha HoHbI Fe™'.

B npobupky Hanelite pactBop xsopun xenesa(lll), mpunelite pacTBop xenToil KpoBSHOM conu
K4[Fe(CN)g]. OTMEThTE OKpACKY MOTYYCHHBIX BEIIECTB.

OmnpiT 3 KauecTBeHHast peakiusi Ha HOHBI Ba’",

B npoGupky Haneiite pactBop xjiopuaa 6apus, npuieiire pactBop FESO4. OTMeTsTe HaOMIOHaEMBIE
M3MEHEHHS.

OnpiT 4 KayecTBeHHAs peakius Ha HOHBI Ag .

B npo6upky Haneiite pactBop AgNO3, no6aBste pactBop NaCl. OTmeTbTe HaOMI01aeMbIe H3MEHEHUSI.
Omnmit 5 KauecTBennas peaxius Ha noHsl Cu” .

B npo6upky naneiite pactBop CuSOa, no6asste pactBop NH4sOH. OT™MeThTe HabM01aeMble H3MEHEHHUSL.
Pe3ynbrarel onbITOB 0pOpMUTE B BHJIE TAOIUIIBI:

LBet Iiser
Ne Conepxxumoe | cOEPKUMOTO COJCPKIMOTO VpaBHeHue peakium
OIbITa | MPOOUPKH poOUPKH 110 IpOOUPKH TOCIIe
peaknuu peaxkuuu
1 FeSO,
2 FeCI3
3 BaCl,
4 AgNQ3,
5 CuSO,

VYpaBHenust u3 onbIToB Ne 3.4 3anuiinTe B FOHHOM U MOJIEKYJISIPHOM BH/IE.

dopma npeaocTraBiIeHus pPe3yJbTaTa
Otuer o mpojenanHoil paboTe, ypaBHEHHE peaklii B MOJIEKYJIIPHOW U MOHHOM (popMax, BHIBOJIbI HA
KaX/IbIi OTBIT, BEIBOJI 110 BCEH JIabopaTopHOU padoTe.

Kpurtepnu onieHKH: OIICHKAa WHAWBUYAIbHBIX 00pa30BaTeIbHBIX JOCTHKEHHI MO pe3yabTaTamMm
TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTecTali MPOU3BOIUTCS B COOTBETCTBHUHU C
YHUBEPCAJIBHOU IIKAJION:

Ouenka "5" craBuTCS, €CIIM CTYJICHT:

1) npaBUIIbHO ONPEAEITHII IIeTh OIBITA;

2) BBIIOJTHWI paboTy B OJHOM 00beMe ¢ COOJTI0IeHHEM HEOOXOJMMON MOCIEA0BaTEIbHOCTH
MIPOBE/ICHUS ONBITOB U U3MEPEHUI];

3) caMOCTOSITENLHO U pallMOHAIbHO BBIOpaJl M OArOTOBHII JJIs ONbITAa HEOOX0AUMOE 000pyI0BaHKeE, BCE
OTIBITHI ITPOBEJN B YCIOBUAX U PEKUMAaxX, 00€CIICUNBAIOIINX ITOTy4YE€HUE PE3yIbTaTOB U BHIBOJIOB C
HanuOOIbIIEeH TOYHOCTEIO;
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4) HayYyHO TPAMOTHO, JIOTHYHO OMUcAll HAOIOIeHUS ¥ cPOPMYITHPOBAI BEIBOIBI U3 OMbITa. B
MIPEJICTaBJICHHOM OTYETE NMPaBUIIHHO M aKKYPaTHO BBIMIOJIHUI BCE 3alMCH, TaOIHUIIbI, PUCYHKH, YEPTEXKHU,
rpaduKy, BEIYUCICHUS U CJIeNIal BBIBOIBL;

5) mpaBUIILHO BBITIOJIHWI aHAIU3 TorperHocTel (9-11 kmaccsr).

6) MPOSIBISICT OPraHU3aMOHHO-TPYAOBbIC YMEHUs (ITOIIEPKUBAET YUCTOTY pabovero MecTta v MmopsioK
Ha CTOJIe, )KOHOMHO HCIOJIb3YET PACXOIHbIE MaTEPHAIBI).

7) SKCIEPUMEHT OCYIIECTBIISIET MO TUTAHY C YI€TOM TEXHUKU O€30MMaCHOCTH H MPABUII PabOTHI C
MaTepuagaMu U 000pyA0BaHUEM.

Omnenka "4" cTaBUTCS, €CITU CTYACHT BBITIOJTHWI TpeOOBaHUS K orieHke "S", HO:

1. omBIT MPOBOUI B YCIIOBUAX, HE 00€CIIEUUBAIOIIHNX JOCTATOYHON TOYHOCTU U3MEPEHHIA;

2. unu OBUIO JIOMYIIEHO JABa-TPU HEOUeTa;

3. unu He 60Jee 0THOM HerpyOOi OIMMOKU M OJTHOTO HEAOoUeTa,

4. UM SKCTIEPUMEHT MPOBEJICH HE TOJTHOCTHIO;

5. WM B OIMCAaHUK HAOJIIOJIEHUH U3 OIbITa TOMYCTHII HETOYHOCTH, BBIBOJIBI CZEJall HETOJIHBIE.

Orenka "3" craBUTCS, €CITU CTY/ICHT:

1. mpaBMJIBHO OIIPENIEIIII IIEJIb OMBITa; PA0OTY BBHIMOIHSET MPAaBUIHHO HE MEHEE YeM HAIOJIOBUHY,
OJTHAKO 00BEM BBITIOJIHEHHOM YaCTH TAKOB, YTO ITO3BOJISICT MTOJIYYUTh IPABIIILHBIC PE3YJIbTAThI U BHIBOIBI
110 OCHOBHBIM, MPUHIIUITHAILHO BaXKHBIM 3371a4aM paboThI;

2. wu oadop o0opyAoBaHuUs, 0OBEKTOB, MATEPHAJIOB, a TAKXKe PadOTHI 110 HaYaly OIbITa ITPOBEI C
MTOMOIIBIO YYUTEIIS; WM B XOJI€ TPOBECHUS OIbITa U U3MEPEHUM ObLITN JOMYIIEHBI OIIMOKY B OMMMCAHUU
HaOroAeHNH, POpPMyTUPOBAaHUH BBIBOJIOB;

3. OBIT MPOBOJAMJICS B HEPAIIMOHATILHBIX YCIOBHUAX, UTO MPHUBENIO K MOTYYEHUIO PE3yIbTAaTOB C OOIbIIEH
MOTPEUTHOCTHIO; UM B OTUETE OBUIN JOMYIIIEHBI B OOIIEH CIIOXKHOCTH HE 00Jiee TBYX OITHOOK (B 3aMUCIX
€IMHHULI, U3MEPEHUSIX, B BBIYUCICHUAX, rpauKax, TabIuIax, CXxeMax, aHaJu3e NOrpeirHocTel U T.1.) He
MPUHIMITHATIEHOTO JUTSl TAHHOW paboThl XapakTepa, HO MOBJIHMSBIINX Ha PE3YJIbTAT BHITOJTHCHHUS, HITH HE
BBITIOJTHEH COBCEM WJIM BBHITIOJTHEH HEBEPHO aHau3 norpemHocrei (9-11 kiacce);

4. nomyckaet rpyoyro ommoOKy B X0/Ie IKCIIepuMeHTa (B 00bSICHEHUH, B 0popMIIeHUU pabOTHI, B
COOJTIOICHUH TIPABHII TEXHUKH 0€30MacHOCTH MpHU paboTe ¢ MaTepuaniaMu U 000pyI0BaHUEM ), KOTOpast
HCIPABIIAETCS IO TPEOOBAHUIO YUUTES.

Ouenka "2" ctaBUTCS, €CITU CTYJICHT:

1. He omnpeaenusI CaMOCTOSATENBHO 1I€JIb ONbITA; BBINOJIHUI padOTy HE MOJHOCTHIO, HE OTOTOBUII
HYKHOE 000py/I0BaHKe U 00bEM BBIMOJTHEHHON YacTH pabOThI HEe TO3BOJISET C/IeNaTh MPAaBUIbHBIX
BEBIBOJIOB;

2. UM OTBITHI, U3MEPEHUs, BEIYUCIICHUS, HAOMIOICHUS POU3BOANINCEH HEMPABUIIHHO;

3. wH B X0JIe pabOTHI K B OTUETE OOHAPYKHITUCH B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEUCHHBIC B
TpeboBaHUsX K oleHke "3";

4. nomyckaet aBe (u 0osiee) rpyObie OIIMOKHM B X0/1€ HKCIIEPUMEHTA, B 00BSICHEHUH, B 0(hOPMIICHUH
paboThl, B COOMIOACHUH TTPABIII TEXHUKH 0€30MaCHOCTH MpU padoTe ¢ BellecTBaMU U 000pyI0BaHUEM,
KOTOPBIC HE MOYKET MCIPABUTH JaXKe TI0 TPCOOBAHUIO YUUTEIIS.
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Tema 2.7 Metauubl. Hemeraibl. O01mue cnocodbl Noy4eHus MeTANJI0B

JlaGopaTopHoe 3ansiTue Ned
Koppo3usi MeTasioB 1 crioco0bl 3alIIUTHI OT KOPPO3HH

Ienp padoThI: 03HAKOMIICHHE € IPOLECCAMHM XUMHUYECKON U DJIEKTPOXUMHUUECKON KOPPO3HH,
MPOTEKAIOIINMH B Pa3IMYHBIX Cpeax, U HEKOTOPHIMU METO1aMu O0pbOBI C KOPPO3HEH.

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

MarepuajibHoe o0ecnieyeHue:

[Tomemenue st MPOBEACHHUS TAOOPATOPHBIX, TPAKTUIESCKUX PA0OT; ISl TPYIIIOBBIX U
MHIUBUAYAIBHBIX KOHCYJBTAIUI; 711 TEKYIIET0 KOHTPOJIA U IPOMEXYTOUHOM aTTecTanuu: padbouee
MECTO IIpenojaBarens, padboune mecra ooydaromuxcs, nocka. HoyrOyk, ASER UN3481 15»; npoexkTtop
Aser X1273 DLP —1 wr.; a3xpan neperocHoii HanonbHbIii APOLLO-T SMT-1103 —1 wt.; Mebens
naboparopHasi, mKad BEITSHKHOM ¢ MOiikoi —1 mT.; Ph-metp "Mynbrurect UITJI-101c koMImiekToM Jist
ompenenenus ph—1 mrr.; Ph-merp skcrepr-ph*—1 . ;

Becor nemniepasie AJI®D-200—-1 m.; Becwsr —1 mit.; Bucko3umerp B-36-246 —1 mit.; Bucko3umerp
B3-246 111 mt.; Hacoc Komockoro—1 mt.; Tepmomerpst TJI prytabie—10 mt.; Tepmomerp TC-7-m1—
1 wrt.; CTONBI TUTPOBAIBHBIC C HAZCTaBKamMu —3 T.; Tabmuna MenaeneeBa — 1 mt.; mkadsl
CYUIWJIBbHBIE; MUl TUTENbHBIC; MIKa( BBHITSHKHON C MOMKOI; CTOJIBI JTa0OpaTOpHBIE; HAACTABKH JIJIS
ctojna. PeakTuBHBIN ITaTUB ¢ HAOOPOM peaKTUBOB (IIEJI0YH, KUCIOTHI, COJIH ), HHIAUKATOPBI, TPOOUPKH,
MUTIETKH, MPOMBIBAJIKA C IUCTUINIMPOBAHHOMN BOJIOM.

O6opynoBanue: MTATHB ¢ Tpodupkamu, numnetku. Peaktuser: BaCly, xmopun xeneza(Ill) FeCls,
cynbdart xene3a(ll) FeSOg, kpacHas kpossiHas coib K3[Fe(CN)g], xkenras kpossiras cosib K4[Fe(CN)g],
BaSO4, AgNO3, NaCl, NH,OH, CuSOQOq4,

3aganue:

1. BcnoMHUTH NpaBuiia 1Mo TEXHUKe 0e30M1aCHOCTH MPH MPOBEACHUH JIAOOPaTOPHBIX padoT.

2. [IpounTaTh MHCTPYKIIMIO 11O IPOBEACHUIO OIBITOB.

3. IIpuroToBUTH HEOOXOAMMYIO XUMHUECKYIO ITOCYAY U 000py10BaHUE IS IPOBECHHS ONBITOB.

4. TIpoBecTH OMBITHI.

5. OpopMuTh 1a60PATOPHYIO PAOOTY YpaBHEHHSI PEAKIIUHA.

6. Cnenaiite BIBOA O MPOBEIAEHHO paboTe

KoHTpoJsbHbIe BONIPOCHI M 32JaHUA

1. Yto Takoe kopposus metamuioB? KinaccupuuupoBaTs KOPPO3UIO MO0 MEXAHU3MaM €€ MPOTEKAHUS.

2. OxapakTepu3yiTe CyIHOCTb 2JIEKTPOXUMHUECKON KOPPO3HH.

3. Uro Takoe raJpBaHMYECKHE MHKpPOdJaeMeHThI? Kakme mporneccel mpoTeKaroT MO aHOJHOMY M
KaTOAHOMY ME€XaHU3MaM IIPU KOPPO3UU B KUCJION U HEUTPAJIILHOH cpeax.

4. Yto Takoe KUCIOPOIHAS U BOJOPOIHAS NEHOJIIpU3aus?

5. Ot kakux (GakTOpOB 3aBUCUT CKOPOCTh KOPPO3UU?

6. Ilouemy B ’xene3HOM OOYKE MOXKHO XPaHUTh CHIIBHO KOHIIEHTPHUPOBAHHYIO U HEJb3sS XPaHUTh
pa30aBICHHYIO CEPHYIO KUCIIOTY?

7. Ecnu Ha cTaJbHOM MpeIMeT HAHECTH KaIlIlo BOABI, TO KOPPO3UH MOJIBEPTaeTcsl CPeAHssl, a He
BHEIIHAS 4YacTh CMOYEHHOro Metaiia. Ilocie BBICBIXaHMSA Kalliii B €€ LEHTPE MOSBISIETCA ISATHO
pxaBuuHbl. UeM 3TO MOXHO 00BsICHUTH? Kakoil yuacTok merania, HaXOSAIIUHCS TMOJ Karuield BOJIBI,
ABJIAETCS AHOJHBIM U Kakol — KaToJHbIM? COCTaBbTE YPaBHEHMSI COOTBETCTBYIOLIMX ITPOLIECCOB.
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8. Ilepeumcnure W3BECTHBIE METOJBI 3aAIIMTHl METAUIOB OT Koppo3uu. UYem cuemyer
PYKOBOJICTBOBAThCS MPH UX BBIOOPE?

ITopsinok BbINOJIHEHHUSI PA0OTHI:

1 IIpoBeaute 1a6OpaTOPHBIC OMBITHI COTJIACHO UHCTPYKLIUY;

2 3anuuIMTe YpaBHEHUS peakluil B MOJIEKYIIPHOM, MOHHOM U KPaTKOM MOHHOM BHJIE B TE€TPa/lb;
3 CnuenaiiTe BBIBOJ O TPOJICIIaHHON paboTe

Xox padorsr:
OnbiT 1 YaaJjenue 3aIIMTHON IVICHKH ¢ METAJLJIA

Jnist IpOBEZICHUs OIBITA BaM MMOHAT00STCS ABE CTEKIJISTHHBIC TPOOUPKH, B Kaxkayto BHecute 1,5-2,0
MJI JUCTHJUTMPOBAHHOW BOJBI M HECKOJIBKO KPYNHHOK MeTaJnueckoro maruus. [louemy maruuii B aTux
YCJIOBHUSIX HE B3aMMOJIEUCTBYET ¢ BOJON? B omny u3 npoOupok 1006aBbTe 6 Kareiab HACHIIIEHHOTO
pactBopa xjopuaa amMmmoHus. OObSICHUTE aKTUBHOE PACTBOPEHHME MarHus B 3TOH npoOupke. 3amucarb
YpaBHEHHSI TPOTEKAIOIICH pPeaKIuH.

OmnbiT 2 Koppo3usi Npu KOHTAKTE PA3JIHYHBIX METAJLJIOB

CoruyTyro noJi yriiom CTEKJISIHHYIO TpyOKy 3akpenure B mratuse U 3anoinaure 0,01 H. pacTBopom
CepHOIl KUCIOTHL. B 0HO M3 OTBepCTHl TPYOKH MOMECTUTE MEIHYIO IUIACTUHY, B JIPYroe — IIMHKOBYIO
TaK, 4TOObI IJIACTUHBI HE collpukacaivch. Habnronaiite BelieeHHEe BOIOPOAA HA MOBEPXHOCTH LIMHKA U
€ro OTCYTCTBHE Ha IMOBEpXHOCTH Menu. l[IpuBeauTe MIACTMHKKM B KOHTAaKT ApPYyr ¢ Apyrom. Yem
OOBSICHUTH TIOSIBUBIIEECS BBIJICIICHIE BOAOPOIa HA TIOBEPXHOCTH Meau? Kak BIMsSET KOHTAKT C MEAbIO Ha
Koppo3uto nuHKa? Hanummure cxemy 1eiCTBUS BO3HUKILIETO TalbBAHUYECKOTO MUKPOIJIEMEHTA.

OnbiT 3 KaToaHble H aHOHBIE 3aAIIIMTHBIE MeTAINYECKHE OKPbITHS

JIBe mpoOHMpKH 3amOJHUTE HAMOJOBUHY IUCTHUJLIMPOBAHHON BOIOHM, no0aBbTe Mo 2-3 Karu
pacTBopa cepHOUW KHCIOTHI W Tekcammanodeppara (III) kamwss — Ka4eCTBEHHOTO pPEaKTHBA Ha WOHBI
xene3za (II), pactBopel mepememars. B onHy mpoOupKy OmycTUTE MOJOCKY OIIMHKOBAHHOIO Kele3a
(>xenes3a, MOKPBITOTO LUHKOM), B IPYI'YI0 — IOJIOCKY JIY>)KEHOT'O Jkene3a (»Kene3a, MOKPBITOrO OJIOBOM).
Yepes 1-2 muH HaOmronaiiTe M3MEHEHUE OKPACKU pacTBOpa B MPOOUpPKE C JyXKEHbIM skene3oM. CHHui
IIBET pacTBOpa 00yCIIOBJIEH MOsIBIEHHEM B pacTBope MOHOB xkene3a (I1), koTopeie ¢ rekcarmanodepparom
(1) xanust 06pasyrot TypHOYJeBY cuHb. [louemMy 1BeT pacTBOpa B MPOOHPKE C OLIMHKOBAHHBIM XKEJIEe30M
octaicst 6e3 m3MeHeHus? CocTaBbT€ CXEMbl JIEKTPOXUMHUYECKON KOPpPO3MH, MpOTeKarolle B oleux
npooupKax.

OnbiT 4 Koppo3us :keJjie3a B pa3jiIM4HbIX JIeKTPOJIUTAX

Jlnist IpoBeIeHHsl ONbITAa BaM MOHAI00ATCS 5 CTEKJISHHBIX MPOOHPOK, HAMOJOBHUHY 3aNOJHEHHBIX
pacTBOpaMH CICAYIOMINX JIEKTPOIUTOB: | — MTUCTUILTUPOBAHHOM BO0M; 2 — BoHBIM pactBopoM NaCl, 3
— BoaHbIM pacTBopoM MQCly; 4 — BonubiM pactBopoM NaOH; 5 — Boaubm pactBopom HCI . B kaxayro
u3 npobupok nobasbTe 2—3 Kamim rekcannanodeppata (III) xamus u moMecTUTH KeNe3HyH0 MIACTHHY
(umu rBO3/b). OOBACHUTE HMPOMCXOJAIINE MPOLECCH, CPABHUTE MHTEHCHBHOCTH KOPPO3MHU JKele3a B
Pa3NMYHBIX Cpelax, 3alUIINTE YpaBHEHHs KOPPO3HOHHBIX NPOIECCOB. BBIBOABI odopmuTe B BHIE
tabmunpl: Koppo3uonnas cpena HMuaukatop kopposum keneza Okpacka pacTBOpa € JKEJNE3HOH
IIJJACTUHOM Y paBHEHUS! KOPPO3HOHHBIX MTPOLIECCOB

OmnwIt S IIpoTexkTOopHas 3aIMTA CTAIN

B nBa cTexnsHHBIX cTakaHuuka HanenTe 1mo 10 mu paz6aBnennoit (~10 %) cepHO#l KUCTOTHI U O 2-
3 karum rekcannanodepparta (II) kanus. B oguH cTakaHUMK ONMYCTUTE CTANbHYIO TUNIACTUHKY, B IPYTOil —
CTaJbHYIO IUIACTUHKY, COCAHMHEHHYIO METaNIMYeCKUM TIPOBOAHUKOM C IIMHKOBOW TUIACTHHKOM.
OOBsicHUTE KOPPO3UIO XKeJle3a B OTHOM U3 CTAKAaHUYMKOB U €€ OTCYTCTBHE B JAPYTOM.

®opma mpegocTaBieHns pe3yJibTaTa
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Otuer o npoaenaHHoi paboTe, ypaBHEHHE pPeaKIui B MOJICKYJISIPHOM U MOHHOU (popMax, BHIBOJIBI HA
Ka)KJIbIN OTIBIT, BBIBOJI 11O BCel 1abopaTopHOil padoTe.

Kputepuu oneHKkH: olleHKa UHIUBUYaIbHBIX 00pa30BaTEIbHBIX TOCTHKEHUH 110 pe3yibTaTaM
TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U MTPOMEKYTOYHOM aTTeCTAI[K MPOU3BOIUTCS B COOTBETCTBHH C
YHUBEPCAIBHOMN NIKAJION:

Omuenka "5" ctaBUTCS, €CITU CTYJICHT:

1) mpaBUIJIbHO OIpEIEII 1EJIb OMbITA;

2) BBITIOJIHWII Pa0OTy B TIOJTHOM 00beMeE C COOII0IEHUEM HEOOX0AUMOM MOCIEI0BATEIbHOCTH
MIPOBEJICHUS OIBITOB U U3MEPEHHIA;

3) caMOCTOSITENIbHO U PalMOHAIBHO BHIOPAI U TOJATOTOBHII JUIsI OIbITAa HEO0X0AMMOE 000pyI0BaHUE, BCE
OTIBITHI TPOBEJ B YCJIOBUAX U peKUMax, 00ECIeUnBaIOLIUX MOTYYSHHE PE3YIbTATOB U BHIBOJIOB C
HanOOIbIIEH TOYHOCTEIO;

4) Hay4yHO rPaMOTHO, JIOTHYHO ONUcall HabIoIeHUs U cpOPMYITHPOBAI BEIBOIBI U3 OMbITa. B
MIPEJICTABJICHHOM OTYETE NMPABUIIHHO M aKKYPaTHO BBITIOJIHUI BCE 3aIMMCH, TAOIHIIBI, PUCYHKH, YEPTEKH,
rpaduKy, BBIYMCICHUS U CJIENIall BBIBOJIBL;

5) npaBUJIBHO BBIMOJIHWI aHaiu3 norpeuHoctei (9-11 knaccsr).

6) IpOsIBISIET OPraHU3alMOHHO-TPYAOBBIE YMEHUS (MOAAePKUBAET YUCTOTY pabovyero MecTa U MmopsiioK
Ha CTOJIe, YKOHOMHO HMCTOIB3YET PACXOIHBIC MATEPUAJIBI).

7) SKCIEPUMEHT OCYIIECTBIISIET MO IUIaHY C YY€TOM TEXHUKH O€30MacHOCTH U MPaBMl paboThI C
MarepuaiamMu 1 000pyA0BaHUEM.

Onenka "4" cTaBUTCS, €CITU CTY/ACHT BBINOIHWI TpeOOBaHU K olieHke "5", Ho:

1. OTIBIT IPOBOJMI B YCIIOBUSX, HE 00ECIIEYHBAIOIIHNX JOCTATOYHONW TOYHOCTH U3MEPCHHIA,

2. unu OBLIO JIOMYIIEHO JABAa-TPH HEJI0UEeTa;

3. wm He OoJsiee OTHOM HerpyOOii OMMOKK U OJTHOTO HEJ0YeTa,

4. UM SKCTIEPUMEHT MPOBEJICH HE MOJIHOCTHIO;

5. WY B ONMMCAaHUUW HAOJIIOICHHUH U3 OMBITA JOITYCTHUI HETOUHOCTH, BBIBOJIBI CJI€JIa)l HETIOJTHBIE.

Ouenka "3" ctaBUTCS, €CITU CTYJIEHT:

1. mpaBWILHO OMPEEIII LIETh OMBITA; pA0OTY BBIMOJHSIET MPABUILHO HE MEHEE Y€M HAIOJOBUHY,
OJTHAKO 00BEM BBITIOIHEHHOM YacTH TAKOB, UTO MO3BOJISIET MOJIYUYUTh IPABUIIbHBIE PE3YIbTAThI U BHIBOIBI
110 OCHOBHBIM, MPUHITUITHAIEHO BaXKHBIM 3a1a4aM paboThI;

2. unu noabop obopyaoBaHus, 00BEKTOB, MATEPHAIIOB, a TAKXKE paOOTHI MO HAYATy OMBITA TIPOBEI C
MTOMOIIIBIO YYUTEIIS; WM B XOJI€ TIPOBEICHUS OIBITa U U3MEPEHUI OBLTH JIONMYIIECHBI OIUOKN B OMIMCAHUT
HaOmo1eHuH, GOpMYITHUPOBAHUU BBIBOJIOB;

3. OIBIT MPOBOAWIICS B HEPAIMOHAIBHBIX YCIOBUSX, YTO MPUBEJIO K MOJYUYCHUIO PE3yIbTATOB C OOJBIIECH
MOTPEIIHOCTHIO; MIIM B OTUETE OBLITN AOMYIIEHBI B 00IIEH CIIOKHOCTH He 0oJiee IBYX OIMIMOOK (B 3aMHUCIX
€VHUI], U3MEPEHUSX, B BEIUUCIECHUAX, Tpadukax, TabIuIax, CXxeMax, aHaJlu3e MOrPEIIHOCTEN U T.11.) HE
MPUHIMITUATIBEHOTO JUIsl JTAaHHOU paboThl XapakTepa, HO MOBIHSBIINX HAa PE3YAbTAT BHITOTHEHHUS; LU HE
BBITIOJTHEH COBCEM MJTM BBITIOJIHEH HEBEPHO aHaIM3 morperntHoctei (9-11 kmacc);

4. nomyckaeT rpy0yro oIMoOKy B X0JIe dKCTiepuMeHTa (B 00BsICHEHUH, B 0()OPMIICHIH PaOOTHI, B
COOJIIOIGHUN TTPABHJI TEXHUKH 0€30MacHOCTH MpHU paboTe ¢ MaTepuaaMu U 000pyI0BaHUEM ), KOTOpas
WCIIPABIIETCS IO TPEOOBAHUIO YUUTEIIS.

Ouenka "2" craBuTCs, €CIIM CTYJICHT:

1. He ompeaen I CaMOCTOSTENBHO IIENIb OMbBITA; BBIMOJIHUI padOTy HE MOTHOCTHIO, HE TTOITOTOBHUI
HY>XKHO€ 000py/I0BaHHE U 0OHEM BBIMTOJTHEHHOMN YacTH PaObOTHI HE MO3BOJISIET CIETIaTh IPABUIIBHBIX
BBIBOJIOB;

2. WM OTIBITHI, U3MEPEHUS, BEIYUCIICHH S, HAOIOICHUS POU3BOIMINCEH HEPABUIIHHO;

3. wim B X0Jie pabOoThI K B OTUETE OOHAPYKUIUCh B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUYCHHBIE B
TpeboBaHuUsX K oueHke "3";
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4. nonyckaet n1Be (1 6osee) rpyOble OIMOKHU B X0/I€ SKCIIEPUMEHTA, B 00BSICHEHUH, B 0pOpMIICHUN
paboThI, B COOIOICHUN TTPABUJT TEXHUKH OE30ITaCHOCTH MPHU paboTe ¢ BEIIECTBAMU U 000PYI0BAaHHUEM,
KOTOPBIE HE MOXET UCTIPABUTH JJAKE TI0 TPEOOBAHUIO YUUTEIIS.
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Tema 2.7 Metauubl. Hemeraibl. O01mue cnocodbl Noy4eHus MeTANJI0B

JlaGopaTopHoe 3ansiTue Ned
HccaenoBanue pu3nyecKUX 1 XUMHYECKHX CBOWCTB METAJIJIOB M HEMETAJLIIOB

Heﬂb: O3HAKOMIJICHHUE C HCKOTOPbIMU CBOMCTBaMM METAJIJIOB

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

MarepunanbHoe obecrnieyeHue:

[Tomemienue a5 mpoBeAeHUs 1aOOPATOPHBIX, MPAKTUUYECKUX PAa0OT; UIsl TPYIIIOBBIX U
WHVUBUIYAIBHBIX KOHCYJBTAIUN; TSl TEKYIIETO KOHTPOJIS U IPOMEXKYTOYHOM aTTecTanuu: pabouee
MECTO TperojaBaress, padoure Mecta odydarommuxcs, nocka. Hoyroyk, ASER UN3481 15»; npoektop
Aser X1273 DLP —1 r.; axpan neperocHoit HaronbHbIE APOLLO-T SMT-1103 —1 mt.; Mebens
naboparopHas, mkad BEITSHKHOM ¢ Moiikoi —1 mT.; Ph-metp "Mynbrurect UITJI-101c koMmuexkTom st
omnpezaenenus ph—1 wr.; Ph-merp sxcnepr-ph*—1 mwir.;

Becnwt nemndepubie AJIP-200—1 mt.; Becbr —1 mT.; Bucko3umerp B-36-246 —1 mit.; Buckozumetp
B3-246 1111 wmrt.; Hacoc Komosckoro—1 mr.; Tepmomerpst TJI prytasie—10 wt.; Tepmomerp TC-7-m1—
1 mrt.; CTONBI TUTPOBANIBHBIE C HAZICTaBKaMu —3 1IT.; Tabnuna Menaeneesa — 1 wt.; mkadsl
CYIIWIBHBIC; IUIIIEI TUTEIBHBIC; MTKa( BBITSHKHON C MOWKOM; CTOJIBI 1a00paTOPHBIC; HAICTABKHU IS
ctojna. PeakTuBHBIN MITaTUB ¢ HAOOPOM PEaKTUBOB (IIE€JI0YH, KUCIOTHI, COJIH ), UHAUKATOPBI, TPOOUPKH,
MUMETKH, IPOMBIBAJIKA C JUCTUJIMPOBAHHOM BOJOW. PeakTUBBI: HaTpUid, TUCTHUILUIMPOBAHHAS BOJIA,
benondranens, nopomkooOpazHoe Kene30, CoNsHAs KUCIO0Ta, pacTBOP Cylbdara Meu, TpaHyIbl UHKA,
CepHasi KUCIIOoTa.

OO6opynoBanmne: XUMUYECKHI MOAHOC, MOACTABKA 711 MPOOUPOK, MPOOUPKHU

O6opynoBanue: mratuB ¢ npodbupkamu, nunetku. Peaktuser: BaCly, xmopun sxeneza(I1l) FeCls,
cynbdart xerne3a(ll) FeSOg, kpacHas kpossiHas coib K3[Fe(CN)g], xkenras kpossiras cosb K4[Fe(CN)g],
BaSO4, AgNO3, NaCl, NH,OH, CuSOQOq4,

3ananne:
KonTpoJsbHbIe BOPOCHI
1. 3akOHYUTH ypaBHEHHS PEAKIIMA, HAITMCATh UX B HOHHOM BHUJIE:
Mg +H3PO,4
K,0+H,S0,
Fe+AgNO;
2. Kakumu crioco6aMu MOXHO TIOJTYYUTh HEMETAIIIBI?
3. Kakue cBoiicTBa HEMeTasIbl MOTYT MPOSIBIIATH B pEaKIUsIX?
4. Kakue peakiuy NpUCyIIu HeMeTaiaam?

Ilopsinok BbINOJHEHHSI padOThHI:

1 IIpoBeauTe 1abopaTOpHBIE OMBITHI COTJIACHO UHCTPYKLIUY;

2 3anuIIMTe YpaBHEHUS peakluii B MOJIEKYJISIPHOM, HOHHOM U KPaTKOM MOHHOM BH/IE B TETPa/ib;
3 CnuenaiiTe BBIBOJ O MPOJIENIaHHON paboTe

Xon paborsr:
O3HaKkoMJIeHHE C HEKOTOPBIMH CBOMCTBAMHU METAJLIIOB U UX COeIMHEHHUIl
Omnpit 1. [N'opsmmii MarHuii B XMMHUYECKOM JIOXKEUKE OIYCKAIOT B CTaKaH ¢ Harperoil cepoi. Yro
HaOmonaete? Hamummure ypaBHeHne peakiuu. Kakoe CBONCTBO METAIIOB MOATBEPKIAET ATOT OMBIT?
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OmnbIT 2. B mpoOUpKy HalIMIM COJNISHYIO KHCIOTY M IOMECTHJIM HECKOJBKO TpaHyd IMHKa. YTo
HaOmonaete? Hanmuimure ypaBHeHHe peakiuu. Kakoe cCBONCTBO METAIIOB MTOATBEPKIAET ATOT OMBIT?

OmneiT 3. B npoOupKy MOMECTHIIM CMECh CTPY’KEK MarHus M U3MEJIbYEHHOTO B IOPOLIOK OKCUIA
kpemHus. [Ipobupky Harpenu B ruiameHu cnuptoBku. Uro Habmonaere? Hanummre ypaBHEHHE peakLyu.
Kakoe cBOICTBO METaJIJIOB MOATBEPKAAET ITOT OIBIT?

OmnpiT 4. K mosydeHHOW colMM BO BTOPOM OMbBITE JO0OABWIM pPAcTBOp IIEOYM HaTpus. YTo
HaOmonaere? Hamummure ypaBHeHue peakimu. Kakoe CBOWCTBO COSIMHEHH METAJJIOB dTa PEaKIus
MOJTBEPKIAeT?

OmpiT 5. Ha acGecToByI0 CETKy MOMECTUIIM CMECh LIMHKA M CEphl, BHECIIM B HEE TOPSIIUI MarHui.
UYro nabmogaere? Hanumure ypaBHeHUs peakuuu. Kakoe cBONHCTBO HEMETAJUIOB HMOJTBEPXKIAET 3TOT
OTBIT?

O3HakomJIeHHe 00Yy4AIONIUXCH ¢ HEKOTOPbIMHU CBOMCTBAMHU HEMETAJIJIOB M UX COeIUHEHUI.

OmnpIT 6.B crynke pazorpeM HEOOIBIIOE KOTUYECTBO cepbl. OTperkeM MalleHbKUI KyCOYEeK HATpHS
U COEIMHUM HaTpUH C cepoll myTeM pacTupaHus B crynke. Yro HaOmaronaere. Hanumure ypaBHeHHe
peaKkiuu 1 clieNaiTe COOTBETCTBYIOLIME BBIBOIbI O CBOWCTBE HEMETAILIOB.

OmnbIT 7. B XMMHUYECKYIO JT0KEUKY TOMECTUM HEOOIbIIOE KOJIMYECTBO CEPhl U HArpeeM B INIaMEHU
cnupToBKU. YTo HabmonaeTe? HanummTe ypaBHEHHE peakiuy U CliejaiTe BBIBOJ O CBOMCTBAX
HEMETAJIJIOB HAa IPUMEPE CEPHI.

Omnpit 8. B npoOupky nomeniaeM HECKOJIbKO I'PaMMOB II€pMaHIaHaTa Kaius U JoOaBisieM
HeOO0JIbLI0e KOJIMYECTBO COISIHOM KUCIOoThl. YTo HalmronaeTe? HanumuTe ypaBHEeHUS peakLyu.
[Tomy4enHslii ra3 nmporyckaeM B IpoOupKy ¢ Bogol. Uro nabmonaere? O6psicaute npouecc Hamummre
YPaBHEHUE PEaKIIHH.

OmnpiT 9. BozpMeM crinuky u mogoxokéM ee. Uto Habmonaere? Kakue peakiiuu npu 5ToM
nporekaroT? Kakue cBolCTBa NPOABIAIOT HeMeTauIbl? Hanummre ypaBHEHHS peakLinu.

dopma npenocTraBieHus pe3yjbTaTa
OtyeT o mpojieIaHHOM paboTe, ypaBHEHUE PEAKIIMN B MOJICKYJIIPHON U MOHHOU (popmax, BBIBOJIBI HA
KaXKIbIN OTIBIT, BBIBOJ 110 BCEH T1abopaTopHOil pabore.

Kputepuu oneHku: olleHKa MHIUBUIYaTbHBIX 00pa30BaTENbHBIX TOCTHKEHUH 10 pe3yIbTaTaM
TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUYHOHN aTTeCTAI[H MPOU3BOIUTCS B COOTBETCTBHH C
YHUBEPCAJIBHON IIKAJION:

Orenka "5" ctaBUTCS, €CITU CTYJICHT:

1) mpaBUIIBHO OTPENEHII IENb OIBITA;

2) BBITIOJHWI padOTy B TIOJIHOM 00bEME ¢ COOJII0ICHIEM HEOOXOIMMOM MOCIIEI0BATETLHOCTH
MIPOBEICHUS OIBITOB U U3MEPEHHIA;

3) caMOCTOSTENHHO U PAIllMOHAILHO BBHIOPA M MTOATOTOBUII JUIS ONBITa HEOOX0IMMOE 000PYI0BaHHUE, BCE
OTIBITHI TTPOBET B YCJIOBUAX U PeXKUMax, 00ECIEUNBAIONINX MOTYYSHHE PE3yIbTATOB U BHIBOJIOB C
HauOOIbIIEeH TOYHOCTEIO;

4) Hay4yHO IPaMOTHO, JIOTHYHO OMUcall HAOI0IeHUs U cPOPMYITHPOBAT BHIBOJBI U3 OMbITA. B
MIPEJICTABJICHHOM OTYETE NMPABUIIHHO M aKKYPATHO BBITIOJHUI BCE 3aIMCH, TAOIHIIBI, PUCYHKH, YEPTEKH,
rpaduKy, BBIYUCICHUS U CJIeNIal BBIBOIBL;

5) mpaBUIILHO BBITIOIHWI aHAIN3 norpemHocTei (9-11 kmaccsr).

6) IPOSIBISIET OPraHU3alMOHHO-TPYAOBEIE YMEHUS (MOIePKUBAECT YUCTOTY pabodyero Mecra 1 MmopsioK
Ha CTOJIe, YKOHOMHO HCTIOIB3YeT PACXOIHBIC MATEPHATIBI).

7) SKCHIEPUMEHT OCYIIECTBIISET MO TUIaHY C YI€TOM TEXHUKH O€30MacCHOCTH U MPaBMII pabOTHI C
MarepuaiamMu U 000pyI0BaHUEM.

Onenka "4" cTaBUTCS, €CITU CTYACHT BBIIOTHWI TpeOoBaHuUs K oreHke "5", HO:

1. OTIBIT IPOBOJIMI B YCIIOBUSX, HE 00€CIIEYHBAIOIIHNX JTOCTATOYHONW TOYHOCTH U3MEPCHHIA,
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2. unu OBLIO TOMYIICHO JABa-TPH HEJIOUETA;

3. unu He 60Jee 0fHOM HerpyOOi OMMOKK M OJTHOTO HEAO0UETa,

4. WM SKCTIEPUMEHT MPOBEJICH HE MOJTHOCTHIO;

5. WM B ONMCAaHUM HAOJIIOJIEHUH U3 OIbITa JOIMYCTHII HETOYHOCTH, BBIBOJIBI C/IEIIAN HEMOJHBIE.

Omuenka "3" ctaBUTCS, €CITU CTYJICHT:

1. mpaBWJIbHO OIpeNEIII IIEJIb OMbITa; PA0OTY BBHINOIHSET IPABHIIBHO HE MEHEE YeM HaIOJIOBHHY,
OJTHAKO 00BEM BBITIOJIHEHHOM YaCTH TAKOB, YTO IMO3BOJISET MOJYYUTh TPABHIIBHBIC PE3YIIBTATHI H BHIBOJIBI
110 OCHOBHBIM, IPUHIIUITHAIBHO BaXKHBIM 331a4aM paboThI;

2. unu oa6op o0opya0BaHusl, 00BEKTOB, MATEPHAJIOB, a TAKXKE PabOTHI 10 HAYAITy ONBITA IIPOBEI C
MTOMOUIBIO YYUTEIIS; WM B XO/I€ IPOBECHUS OIbITa U U3MEPEHUM ObLITN JOMYLIECHBI OIIMOKY B OMUCAHUU
HaOI0IeHUH, POPMYITHMPOBAHUU BBIBOJIOB;

3. OMBIT MPOBOJMJICS B HEPAIIMOHATIBHBIX YCIOBUAX, UTO MPHUBEJIO K MOJYYEHUIO PE3YIbTATOB C OOIbIIEH
MOTPEUIHOCTHIO; WM B OTYETE OBUIN JIOMYIIEHBI B O0IIEH CIIO)KHOCTH HE OoJiee IByX OLIMOOK (B 3amucsx
€IMHULI, U3MEPEHUSIX, B BEIYUCICHUAX, TpauKax, TabuIax, CXxemax, aHajlu3e MOTrPeIHOCTeH U T.]1.) He
MPUHIMITHATIBEHOTO JUTSl TAHHOW paboThl XapakTepa, HO MOBJIHMSBIINX Ha PE3YJIbTAT BHITOJTHCHHUS, HITH HE
BBITIOJTHEH COBCEM HJIM BBIMIOJHEH HEBEPHO aHainu3 norpemrHocrei (9-11 kiacce);

4. noryckaet rpy0yro ommoOKy B X0JIe KCIIepUMeHTa (B 00bSICHEHNH, B 0DOpMIICHUU pabOTHI, B
COOJTIOICHUH TTPABUJI TEXHUKH 0€30MacCHOCTH MpHU paboTe ¢ MaTepuaiaMu U 000pyI0BaHUEM), KOTOpast
WCTIPABIISIETCS 110 TPEOOBAHHIO YUUTEIIS.

Ouenka "2" ctaBUTCS, €CIIU CTYJICHT:

1. He ompeaem I CAaMOCTOSTENHLHO IIeJTh OIBITA; BHITOIHIII PA0OTy HE MOJIHOCTHIO, HE TIOTOTOBUII
HYKHOE 000py0BaHKe U 00BEM BBIMOJIHEHHON YacTH pabOoThl HEe MO3BOJIAET C/IeNaTh MPAaBUIbHBIX
BEIBOJIOB;

2. UM ONBITHI, U3MEPEHUS, BRIYUCIICHHUS, HAOIIOICHUS MPOU3BOAMIUCH HETIPABUIIHHO;

3. wH B X0J1e pabOTHI K B OTYETE OOHAPYKHIIUCh B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUYCHHEIC B
TpeOoBaHUAX K orleHKe "3";

4. nomyckaet aBe (u 0osiee) rpyObie OIIMOKHU B X0/I€ IKCIIEPUMEHTa, B 00BSICHEHUH, B O)OPMIICHUHU
paboThl, B COOMIOACHUH TTPABIII TEXHUKHM 0€30MaCHOCTH MpU padoTe ¢ BellecTBaMU U 000pyI0BaHUEM,
KOTOPBIC HE MOKET MCIIPABUTH JaKe IO TPCOOBAHUIO YUUTEIIS.
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