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1 BBEJAEHUE

BaxHylo yacTh TE€OpeTHUECKOH M MpohecCHOHATBLHONW MPAKTHUYECKOW MOATOTOBKU OOYYaIOLIMXCS
COCTABJIAIOT MPAKTUYECKUE U Ja0OpaTOPHbIE 3aHATUS.

CoctaB M conep)kaHHe MPAKTHYECKUX M JAaOOpAaTOPHBIX 3aHSATHH HAmpaBlIeHbl Ha PeaH3allHio
®enepanbHOr0 rocy1apcTBEHHOrO0 00pa30BATENBHOIO CTAaHAAPTA CPEIHEro OOLIero o0pa3oBaHUs C
Y4ETOM I0JTy4aeMOM CIELHAIbHOCTH.

Benymell  aunakTH4eckodl — LeIbl0  NPAKTUYECKUX  3aHATUH  sABiseTcss  (OpPMHPOBAHUE
npoeCCUOHATBHBIX MPAKTUYECKUX YMEHUH (YMEHHIA BBIOJIHATH OINpEesICHHbIE JCHCTBUS, ONEpaluy,
HE0O0XO/AMMBIE B IOCIEAYIOUIEM B MPO(ECCHOHAIBHONW IEATENbHOCTH) MM Y4eOHBIX NPAaKTUYECKHUX
YMEHUI XUMHUH), HEOOXOJMMBIX B IOCIEAYIOUICH yueOHOM NesITeTbHOCTH.

Benymeli aunakTudeckoil 1enabro0  JIaOOPATOPHBIX  3aHATUH  SABISIETCS  3KCIEPUMEHTAJIbHOE
IIOATBEPK/ICHUE U IPOBEPKA CYILIECTBEHHBIX TEOPETUUECKUX MOJIO0KEHUH (3aKOHOB, 3aBUCHMOCTEMN ).

B cootBercTBUM ¢ paboueli mporpamMmoi Y4eOHOW ITUCHUILIUHBI «XHUMHS» IPEAYCMOTPEHO
IIPOBEJICHUE MPAKTUYECKUX U JTA0OPATOPHBIX 3aHATUH.

BeinonHenue npakTuueckux U J1abOpaTOpHBIX paboT obecneunBaeT JOCTHKEHHE O00y4YaroIUMUCs
CIIEYIOIUX Pe3yabTATOB:

I1P61. chopMUpOBaHHOCTH MPEACTABICHUN: O XMMUYECKOH COCTaBIISIIOIIEH €CTEeCTBEHHOHAYYHOU
KapTHHBI MUPA, POJIH XUMHUHU B TIO3HAHUH SBJICHUN MPUPOBI, B (OPMHUPOBAHNN MBIIUICHUS U KYJIbTYPbI
JUYHOCTH, €€ (DYHKIHMOHAIBHOW I'PaMOTHOCTH, HEOOXOJUMOHM /JIs PEUIeHUs NPAKTHYECKUX 3ajad M
9KOJIOTMYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON Cpele;

[1P62. BiageHne cucTeMoil XMMHUYECKUX 3HaHUH, KOTOpasl BKJIIOYAET: OCHOBOIOJIAraloIUe TOHATHS
(XMMHUYECKHUIl 2JIEMEHT, aToM, 3JICKTPOHHAsE 000J0YKa aToMa, S-, P-, d-3JICKTPOHHBIE OPOMTAIN aTOMOB,
HOH, MOJIEKYJIA, BAJIECHTHOCTD, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas CBA3b, MOJIb,
MOJISIpHAsI Macca, MOJIIPHBIA 00bEM, YITIEpOIHBINA CKeJeT, (yHKIMOHATbHAS TPYIIa, paJAUKall, H30Mepus,
U30MEPBI, TOMOJIOTUYECKUN Psifl, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPO- U a30TCOAEPIKALUE COCIUHEHUS,
OMOJIOTMYECKH aKTUBHBIE BEIleCcTBa (YIiIeBObl, JKUPHI, OCJIKH), MOHOMEp, TOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COEAVHEHMS, KPUCTANIMYECKas pelIeTKa, TUIbBl XUMHYECKMX pPEaKIHH
(OKMCIUTEIbHO-BOCCTAHOBUTEBHBIE, 3K30- U AHAOTEPMUYECKUE, PEaKLMU MOHHOTO OOMEHa), pacTBOp,
ANIEKTPOJIUTBI, HEAIEKTPOJUTHI, DJIEKTPOJUTHYECKAs JUCCOLMALMUSA, OKHCIUTENb, BOCCTAHOBUTEID,
CKOPOCTb XMMHMUYECKON peakluu, XMMHUYECKOE PaBHOBECHE), TEOPHUH U 3aKOHbI (TECOPUS XUMHUECKOIO
CTpOEHMsI oOpraHuueckux BemecTB A.M. bytiepoBa, Teopusi 3IEKTPOJIMTHYECKOM AHUCCOLMALINU,
nepuoanueckuii 3ako J.M. MenneneeBa, 3aKkoH COXpaHEHUS MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN
A3bIK  XMMHUH, (DAKTOJOTHUECKHE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJIYYEeHHMH M O€30MacHOM
UCIOJIb30BAaHNN BaXHEMIIMX HEOPraHWYECKHMX M OpPraHMYECKHUX BEIIECTB B OBITY M MPaKTUYECKOU
JESTEIbHOCTH YEJIOBEKA;

I1PG3. chopMHUpOBaHHOCTh YMEHUH BBISBIIATH XapaKTEpPHbIE MPU3HAKU U B3aUMOCBS3b U3YUYEHHBIX
MOHATHM, TPUMEHATH COOTBETCTBYIOIINE MOHATUS IIPU OMMCAHUU CTPOEHHUS U CBOMCTB HEOPraHMYECKHX
Y OPraHMYECKUX BEIIECTB U MX MPEBPALICHHI; BBIABIATH B3aUMOCBA3b XUMUYECKUX 3HAHUN C TOHSITUAMHU
U TIPEJCTABICHUAMHU JPYTUX €CTECTBEHHOHAYYHBIX IIPEAMETOB;

[1P64. chopMupOBaHHOCTH YMEHHUW WCIOJB30BaTh HAWUMEHOBAHHUS XWMHUYECKHX COCIWHECHHUN
MEXYHapOJAHOIO COI03a TEOPETUUYECKON M MPUKIAJHOW XMMHUU U TPUBUAJIBHBIE Ha3BaHUS Ba)KHEHIINX
BEUIECTB (ITHJIEH, alleTWJICH, TIUIEepUH, (peHomd, hopManbAeru, YKCyCHas KUCIO0Ta, INIMIKH, YrapHbIA
ra3, yrjaeKuciblii ras3, aMMHakK, raiieHas H3BECTb, HETallleHas H3BECTb, NUTbEBas COJa WU APYTHUX),
COCTaBJIATh (DOPMYJIBI HEOPraHMYECKUX U OPraHMYEeCKUX BEIIECTB, YPAaBHEHUS XHMHUYECKUX pPEaKIIHi,
OOBSICHATH UX CMBICT; TIOJTBEPKJIATh XapaKTePHbIE XUMUYECKHUE CBOWCTBA BEIIECTB COOTBETCTBYIOIIUMHU
AKCIIEPUMEHTAMH U 3alIUCSMU YpaBHEHUI XUMUYECKUX PEeaKIuil;

I1P65. chopMHpPOBaHHOCTh YMEHUI yCTAHABIMBATH MPUHAAICKHOCTh N3YYEHHBIX HEOPraHUYECKHX
U OpPraHWYECKUX BEILIECTB K OINpeAENEHHBbIM KjlaccaM U TpyIIaM COEIWHEHUH, XapaKTepu30BaTh HX
COCTaB M BaXXHEHIINE CBOMICTBA; ONpPENENATh BUABl XUMHUECKHUX CBsi3el (KOBAJECHTHAs, WOHHAs,
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METAJUINYECKas, BOJOPOIHASA), THUIBl KPUCTAJUIMYECKHX PEIIEeTOK BEIIECTB; KJIACCH(PUIUPOBATH
XMUMUYECKHE PEAKLIUU

[1P66. BiameHHe OCHOBHBIMH METOJAMH HAyYHOTO TO3HAHUS BEIIECTB M XMMHUYECKHX SIBICHUN
(HaburoieHMe, U3MepeHHe, FIKCIIEPUMEHT, MOIETIMPOBAHNE);

I1P67. copMHPOBAaHHOCT, YMEHHUH MPOBOAMUTH PACUYETHl IO XUMHYECKUM GopMylnaM U
YPaBHEHMSIM XMMHYECKMX peakUuil ¢ HUCMNOIb30BaHUEM (U3NYECKUX BEJIUYMH, XapaKTEePU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI: Macchl, 00bemMa (HOpMajbHBIE YCIOBHS) Ta30B, KOJIMYECTBA
BEIIECTBA; HCIOJIb30BaTh CHUCTEMHbIE XMMUYECKHME 3HAHMUSA JJIs HPUHATHS PELICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM;

[IP68  chopmupoBaHHOCTH yMEHHH IUIAHUPOBATh M BBHINOJHATh XHUMHYECKUH HSKCIICPUMEHT
(npeBpallieHUs] OPraHUYECKUX BEIIECTB IIPU HAIPEBAHUU, MOJYyYEHUE STUIIEHA U U3YUYEHUE €r0 CBOWCTB,
KayeCTBEHHbIE PEAKIMHM Ha ajbJErHJibl, KpaxMmal, YKCYCHYI0 KHCJOTY; JeHaTypauus OelKOB IpH
HarpeBaHWH, LBETHHIC PEAKIMUU OCJIKOB; MPOBOAWUTH PEAKIMM HOHHOTO OOMEHa, OIpEeNeNiTh Cpery
BOJIHBIX PacTBOPOB, Ka4eCTBEHHbIE PEAKIMU HA Cynb(ar-, KapOOHAT- U XJIOPUI-AHUOHBI, HA KAaTHOH
aMMOHHS; pellIaTh IKCIIEpUMEHTaIbHbIE 3a7jaun 110 TeMaM "Metamsl" 1 "HemeTamisl'") B COOTBETCTBUU C
IIpaBUJIAMU TEXHUKU OE30IIaCHOCTH IPH OOpallleHHH C BELIECTBAaMH M JaOOpaTOPHBIM 000PYyI0BAHUEM;
IIPEJICTABIIATh PE3YJIbTAaThl XUMUYECKOT0 SKCIIEPUMEHTA B (JOpME 3alKMCH YPAaBHEHUN COOTBETCTBYIOLIMX
peakuuii 1 GopMyIupOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3Y/IbTATOB;

I1P69. chopMUpPOBAaHHOCTD YMEHHS aHATM3UPOBATh XUMHUYECKYI0 WH(POPMAIHNIO, TTOIY4aeMYIO H3
pa3HbIX HCTOYHHUKOB (CpeICTB MaccoBOM MH(OpMaluy, ceTb IHTepHET u apyrue);

I1P610. chopMupoOBaHHOCTH YMEHHH COONIONATh TIPAaBMIIA HSKOJOTHYECKH IEIeco00pa3HOro
NOBEJCHUS B OBITY M TPYJOBOH JESATEIBHOCTH B LIENAX COXPAHEHHsI CBOETO 3/10pPOBbSl U OKPY)KAIOLICH
IIPUPOJHOMN Cpelibl; YUUTHIBaTh OMACHOCTh BO3/IEHCTBUS HA )KUBbIE OPTaHU3Mbl OIIPEJICTICHHBIX BEIIECTB,
MIOHHMMAs CMBICH IT0Ka3aTelis NpeebHON JOIMYCTUMON KOHLEHTPALUH;

ITP611. mnst oOydarommxcsi ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBS: C(OPMHPOBAHHOCTH
YMEHHUS NPUMEHSTh 3HaHHWA 00 OCHOBHBIX JOCTYMHBIX METOJAaX ITO3HAHUS BEIIECTB M XHMHYECKHUX
SIBIICHHI,

I1P612. nnist crnenbiX U CIa0OBUIAIMX OOyUYarOMIMXCS: CPOPMUPOBAHHOCTh YMEHHUS HCIOIb30BAThH
penbedHo ToueuHyto cucteMmy obo3HaueHuit JI. bpaitng muist 3anvcu XuMuueckux Gopmyi;

MP1. camocrosTenbHO (GOPMYIHPOBaTh M aKTyalM3UpoBaTh NpoOJeMy, paccMaTpuUBaTh €€
BCECTOPOHHE;

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

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

MP4. BBISBISATH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B pACCMATPUBAEMBIX SIBJICHUSX;

MPS5. BHOCUTH KOPpPEKTHBBI B JESITEIBHOCTb, OLIEHHMBAaTh COOTBETCTBHE PE3YyJIbTATOB LEISAM,
OLIEHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

MP6. pa3BuBaTh KpeaTUBHOE MBIIIJICHUE IPU PELICHNH )KU3HEHHBIX MTPOOIIEM;

MP7. BrnameTe HaBBIKAMHU Y4YEOHO-MCCIEAOBATEIIBCKON W TMPOEKTHON NEATETHLHOCTH, HaBBIKAMHU
pasperieHus npoodiem;

MPS8. crocoGHOCTh U TOTOBHOCTh K CAMOCTOSTEILHOMY IOMCKY METOIOB PEIICHUs MPAKTHUYECKUX
3a]1a4, IPUMEHEHHIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

MPO. oBnaaeHue BUIaMU ACSATEIBHOCTA MO MOJYYEHHIO HOBOTO 3HAHHUS, €ro MHTEPIpETalUH,
npeoOpa3oBaHUIO U MPUMEHEHHIO B DPA3IUYHBIX y4YeOHBIX CHUTyallMsX, B TOM YHCJE TPU CO3JaHUH
y4eOHBIX U COIUAIBHBIX TPOEKTOB;

MP10. ¢opmupoBaHHe HAayyHOrO THUMA MBIIUICHUS, BJIAJCHUE HAYYHOM TEPMUHOJOTHEMH,
KJIFOUEBBIMH MOHATHSIMH U METOJIaMU;

MP12. BBISIBIATH IPUUUHHO-CIIEACTBEHHBIE CBSI3U U aKTyaJIM3UpOBATh 33]a4y, BbIABUTaTh TUIIOTE3Y
€e pelIeHUs, HaXOJAUTh apryMEHThI JAJIs JI0Ka3aTeIbCTBA CBOUX YTBEP)KIEHUH, 3a/1aBaTh MapaMeTpbl U
KPUTEPUHN PELLEHUS;



MP13. ananu3upoBaTh NOJYyYEHHBIE B XO/I€ PELICHUS 3a/la4ll PE3YJIbTaThl, KPUTUUECKH OLICHUBATH
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

MP16. ocymecTBIsATh IeJICHANPaBICHHBIA IMOMCK IIepeHOca CPEACTB M CIIOCOOOB JICHCTBHS B
IpoeCCUOHATILHYIO CPEAY;

MP21. BnageTp HaBBIKAMH TMOJIy4eHHs HWHPOPMALMKM W3 HCTOYHHUKOB pa3HbIX THUIIOB,
CaMOCTOSITEJIBHO OCYIIECTBIIATh IOMCK, aHaJIW3, CHUCTEMAaTH3allMi0 M HHTEepIpeTanuio HHpopManuu
Pa3NUYHBIX BUAOB U (POPM NPEICTABICHUS;

MP22. co3naBaTh TEKCThl B pa3IMYHbIX (hOpMaATaX ¢ y4ETOM HazHadyeHUs MH(OpManuM U LeaeBOr
ayJAUTOPUH, BEIOUPAst ONTUMAIBHYIO (POPMY MpEICTaBICHUS U BU3YyalIN3allUH;

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

MP26. ocymiecTBISITh KOMMYHHKAIIMK BO BCeX chepax KU3HU;

MP28. BinaieTs pa3InyHbIMU CLIOCOOAMU OOIIECHUS ¥ B3aUMOICHCTBUS;

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

MP33. mnpuHMMAaTh LE€IM COBMECTHOM JAEATEIbHOCTH, OpPraHM30BBIBaTH U KOOPAUHUPOBATh
JNEUCTBHS IO €€ JOCTHMIKEHHUIO: COCTABJIATH IUIAH JACUCTBUM, PACHpPENEiATh PO C YYETOM MHEHUU
YYaCTHHUKOB 00CYX/J1aTh pe3yJbTaTbl COBMECTHOM PabOTHI

MP38. camMOCTOSITETbHO OCYHIECTBIIATH IO3HABATENIbHYIO JIE€ATEIbHOCTD, BBIABIATH MPOOJIEMBI,
CTaBUTh U (POpMyIUpOBaTh COOCTBEHHBIE 33aJaud B 0Opa30BaTEIbHON JEATEIBHOCTH M >KU3HEHHBIX
CUTYaLUsIX;

MP39. caMOCTOSTENILHO COCTABIATh IUIaH peleHHs] NPoOIeMbl C yYETOM HMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEIIOYTCHUH;

MP45. naBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B [JESATEIBHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

MP46. BnajgeTh HaBbIKAMH IIO3HABATEIbHON peduUIeKCUU KaK OCO3HAHMsI COBEpILIAeMbIX JIeHCTBUN U
MBICIUTENIBHBIX MTPOLIECCOB, UX PE3YNIbTATOB U OCHOBAHMIA;

JIP2. oco3HaHMe CBOMX KOHCTUTYLIMOHHBIX TIpaB W OOs3aHHOCTEH, yBaK€HHE 3aKOHa U
IIPaBOIIOPSIIIKA;

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

JIP5. TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B MHTEpecax TIpa’kAaHCKOTro OOIIecTBa,
y4acTBOBaTh B CaMOYINpaBiIeHMM B 0O0IIe00pa30BaTeIbHOW OpraHu3allMd U JIETCKO-FOHOIIECKHUX
OpraHM3alMsIX;

JIP9. 1IleHHOCTHOE OTHOILIEHUE K TOCYIapCTBEHHBIM CHMBOJAM, HCTOPUYECKOMY U HPUPOTHOMY
HaCJIEIUIO, NMaMATHUKAM, TpaauuusaM HaponoB Poccum, poctmxkeHusMm Poccunm B Hayke, MCKYCCTBE,
CIIOPTE, TEXHOJIOTHUSIX U TPYIE;

JIP12. chopMHpOBaHHOCTb HPAaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO TIOBECHHUS;

JIP13. criocoGHOCTh OLIEHHWBATH CUTYAIMIO M MPUHUMATh OCO3HAHHbBIE PEIICHUsI, OPUEHTUPYSCh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

JIP16. scTeTnyeckoe OTHOILIEHHWE K MHUPY, BKJIIOYas ICTETUKY ObITa, HAYyYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa U OOIIECTBEHHBIX OTHOIICHUH;

JIP17. cniocoOHOCTHh BOCIPUHUMATD Pa3jIMYHbIe BUIbI HCKYCCTBA, TPAIUIIMN U TBOPUYECTBO CBOETO U
IPYTHUX HapOJO0B, OLUIYIIaTh SMOLMOHAIBHOE BO3JEMCTBHE NCKYCCTBA;

JIP18. yOeXneHHOCTh B 3HAYUMOCTH JJISl JIMYHOCTH M OOIIECTBAa OTEYECTBEHHOTO W MHPOBOTO
HCKYCCTBA, STHUYECKUX KYJIBTYPHBIX TPAJAULUN U HAPOJHOTO TBOPUECTBA;

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

JIP20. chopMHpOBaHHOCTH 3I0POBOTO M O€30MacHOr0 00pa3a >KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3/10POBBIO;



JIP22. akTUBHOE HETIPUATHE BPEIHBIX TPUBBIYCK U MHBIX (OPM MPUUUHEHHS Bpeaa GUZHIECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

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

JIP24. roTOBHOCTb K AKTUBHOM JEATEIbHOCTH TEXHOJOTMYECKOW M COLMAIBHON HaIPaBJIECHHOCTH,
CIOCOOHOCTH MHUIIMUPOBATH, IIAHUPOBATH H CAMOCTOSITEIBHO BBIIIOTHSITH TAKYIO ACSITEILHOCTD;

JIP25. uwHTEepec K paznmuuHbIM chepaM mpodecCHOHATBLHON JeATEeIbHOCTH, YMEHHE COBEpPIIAThH
OCO3HAHHBIN BEIOOpP Oynyiel mpodeccuu 1 pean30BbIBATH COOCTBEHHBIC KIU3HEHHBIC TUTAHBI;

JIP26. TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOPA30BaHHMIO HA TMPOTSHKCHHH BCEH
KU3HH;

JIP28. nnanupoBaHue U OCYLIECTBICHUE IEUCTBUM B OKPY’KAIOIIEH Cpelie Ha OCHOBE 3HAHUS 1een
YCTOMUYMBOTO pPa3BUTHUS YEIOBEUECTBA;

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

JIP32. chopMHUPOBAaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHOW NMPAaKTHKH, OCHOBAHHOTO Ha JUAJIOTe KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJUKYJIHTYPHOM MHDE;

JIP34. oco3HaHHMe LIEHHOCTH HAy4YHOU AESITENbHOCTHU, TOTOBHOCTh OCYIIECTBISTH MPOCKTHYIO U
HCCIIEA0BATENIbCKYIO ACSITEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

ConepxaHne MPaKTUYECKUX U JIJAOOPaTOPHBIX 3aHSATHI OPUEHTHPOBAHO HA TIOATOTOBKY O0yYarOIUXCS K
OCBOEHHUIO MPOGECCHOHATEHOIO MOAYJIS IPOTPaMMbI (POPMUPOBAHUIO 00U4UX KOMHEM eHUUIL:
OK 01 BeiOupars crioco0Obl pereHns 3a1a4 npo(ecCHOHAIBHON A TEIHOCTH MPUMEHUTEIIBHO K Pa3IMIHBIM
KOHTEKCTaM
OK 02 Hcrnoms30Bath COBPEMEHHBIE CpEICTBA IIOMCKA, aHAIW3a M HWHTEPHNpeTalyd HHPOpPMALUA U
MH(OPMALIMOHHBIE TEXHOIOTHH /TSI BBIIOJIHEHUS 33/1a4 MPO(GECCHOHATBHON eITeTbHOCTH
OK 03 IInanupoBaTh M peaqM30BbIBaTh COOCTBEHHOE MPOPECCHOHAILHOE W JIMYHOCTHOE pPa3BUTHE,
MPEANPUHUMATENILCKYIO JIESITEIbHOCTh B MPOQECCHOHABHOM cdepe, HCIONb30BaTh 3HAHUS 10 MPABOBOW U
(MHAHCOBOM TPAMOTHOCTH B PA3JINYHBIX KU3HEHHBIX CHTYAIHSIX
OK 04 D¢ddexTrBHO B3aUMOJEHCTBOBATH M PaOOTaTh B KOJUIEKTHBE U KOMAaH Ie
OK 05 OcymiecTBiaTh yCTHYIO U MUCHbMEHHYIO KOMMYHUKAIIMIO Ha TOCYIapCTBEHHOM si3blke Poccuiickoii
®enepaliy ¢ yueToM 0COOEHHOCTEHN COLMATIBHOTO M KYJIBTYPHOTO KOHTEKCTa
OK 06 IlposBisiTh rpa’kAaHCKO-NIATPUOTUUECKYIO TO3HUIIMIO, JIEMOHCTPUPOBATh OCO3HAHHOE IOBEACHHE Ha
OCHOBE TPAJMLHOHHBIX POCCHMCKMX JIyXOBHO-HPaBCTBEHHBIX IIEHHOCTEH, B TOM UYHCIE C Y4YETOM
TapMOHM3AIMA  MEXKHAMOHAIBHBIX M MEXKPEIUTHO3HBIX  OTHOLICHWH, TPUMEHSTh  CTAHIApTHI
AHTUKOPPYILIMOHHOT'O TIOBEICHUS
OK 07 CopneiicTBOBaTh COXpPaHEHUIO OKPYKAaIOILEH Cpebl, pecypcocOepeKeHUI0, MPUMEHSATh 3HaHUSA 00
M3MEHEHMH KJIMMara, NMPUHLUIBI OepeXIIMBOIO MPOU3BOJCTBA, YP(EKTUBHO AEHCTBOBATH B Upe3BbIYAHHBIX
CUTYaLHSIX
OK 08 Hcnonb3oBaTh cpecTBa GU3NUECKON KYIbTYphI JUIsl COXpaHEHUs! M YKPETUIEHHS 3710pOBbs B IpoIiecce
POo¢eCCHOHATLHOM JESITeTEHOCTH U TTOIICPKaHHsI HEOOXOAMMOTO YPOBHS (PU3MUIECKOM TIOrOTOBJICHHOCTH
OK 09 Ilonb30Batbest npohecCHOHATBHOM JOKYMEHTaLUEH Ha TOCY/IapCTBEHHOM M MHOCTPAHHOM SI3bIKaX.
Brmonnenne oOydarommxcss MPaKTUYeCKUX W/WINM J1a0OpaTOpHBIX padoT 1Mo y4eOHOH JUCIUITIMHE
«XUMHs» HalpaBJIeHo Ha:
- 0000weHue, cucmemamuzayuro, yenyoneuue, 3aKpenieHue, pazeumue U Oemanu3ayuo  NoryYeHHbIX
Meopemu4eckux 3HanuLl No KOHKpemuviM memam y4eOHou OUCYUNIUHDL,
- ¢opmuposanue ymeHuti NpuUMeHAMb NOJVYEHHble 3HAHUS HA NPAKMUKe, peanu3ayuio  eouHcmed
UHMENIeKMYAIbHOU U NPAKMUYECKOL OesimelbHOCHU,
- hopmuposanue u pazsumue yMeHuil: HAOM00amv, CPAGHUBAMb, CONOCMABIAMb, AHAIUIUPOBAMb, O0elamb
86160061 U 0000UWEHUA, CAMOCMOSAMENLHO 6eCU UCCIE008AHUA, NONb308AMbCA PANUYHBIMU  NPUEMAMU
uzmeperutl, 0QopMIAMb Pe3VIbMamsl 8 8uoe madauy, cxem, cpaghukos.



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

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

COOTBETCTBYIOLIEW TEMBI, IOCIE
3HAHWHM, HEOOXOAUMBIX IS €€

COOTBETCTBYIOLIICH TEMBI, IOCIC
3HAHUM, HEOOXOIMMBIX IS €€



2 METOJANYECKHUE YKA3ZAHUA
Tema 1.2 YriieBonopoabl

IIpakTnueckoe 3ansitne Nel
IHosryyenue 3THIIEHA U U3y4YeHHeE ero CBOICTB

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

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

MarepuasibHoe o0ecnieyeHue:

VYyeOHast ayaAuTOpUsl AJis IPOBEACHUS JIEKIIMOHHBIX, J1a00paTOPHBIX U MPAKTUYECKUX 3aHATUN; IS
IPYNIOBBIX W HWHAWBUAYAJIBHBIX KOHCYJIbTAMH; JJI TEKYIIEro KOHTPOJS M IMPOMEXYTOYHOM
aTTecTanuu: pabouee MECTO IperojaBaTels, pabodyre MecTa oOydarommxcs, Aocka. [Tomemienue ams
IIPOBE/ICHUS JIAOOPATOPHBIX, IPAKTUYECKUX paboOT; /Ul IPYIIOBBIX U MHIUBUAYAIbHBIX KOHCYJIbTALUH;
IUISL TEKYIIETO0 KOHTPOJIS M IPOMEKYTOUYHOU aTTecTaliu: pabouee MECTO MpernoaaBaress, padboune Mecra
oOyuyaromuxcs, ocka. Mebenp nabopaTtopHas, mKag BBITSKHON ¢ MOMKOM —1 1T, IITaTUB, peaKLMOHHAs
npoOupKa, OOBIKHOBEHHAs MPOOMpPKA, Ta300TBOAHAS TPyOKa, SJIEKTPOHATPEBATEIbHBIA MPUOOP HIIH
CIHMPTOBKA, ATUJIOBBIM MM JIOOOM JAPYrod CHMpT, KOHLEHTPUPOBAHHAS CEpHasl KHCIOTa, pPacTBOP
nepmanranata kanuss KMnO4, OpomHas win uoaHas Boja (2—-3 kamiM CIUPTOBOM HACTOWKHM HOJa
HOPUIUTB K 1—2 MIT BO/IBI), AUCTHIUIMPOBAHHASL.

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

Il BapuanT

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

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

Mr (ankena) = 14*2 = 28.

Oten CH,=CH>

IMopsinok BbINoJIHEHUs PadOTHI:
1) nepen mpoBeIeHUEM ONBITA PUTOTOBBTE JIBE MPOOUPKHU: OAHY ¢ | MJI OpOMHOMN BOJIBL, APYTyI0 — ¢ 1M
pacTBopa nepMmaHraHata kanus. B peakunonnyro npobupky nHaneiite 0,5-1,0 mi cnupra U OCTOPOKHO
no6aBbTe 1—2 MIJI KOHIIEHTPUPOBAHHOW CEPHON KUCIIOTHI;
2) 3aTeM OpoChTe B MPOOMPKY HECKOJIBKO KPYMUHOK CYXOTO TecKa Juisi oOecreueHuss paBHOMEPHOCTH
KUIICHUS;
3) 3akpolTe TPOOMPKY Tra300TBOAHOW TPYOKOW M 3aKperuTe €€ B INTaTUBE, OCTOPOXKHO HarpeiTe
COZIep)KUMOE MTPOOUPKU;
4) oIrycTUTE 1O OYepeIU Ta300TBOIHYIO TPYOKY B KaXKIIYIO U3 paHee MPUTOTOBICHHBIX MPOOHPOK;
5) nabmoaiiTe oOeciBeUNBaHUE PacTBOpA B KaXKJ0i MpoOupKe;
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6) oOBsicHuTe HAOIIOZaeMbIe SIBIICHHS, HAMMCAB ypaBHEHUS PEaKIUi MOIydeHHs ATUJIICHA U3 CIHPTA U
ero Bzaumoeicteus ¢ KMnO,4 u Bry (VYO Nell);
7) cnenaiiTe BBIBOJ O PEAKIIMOHHOW CITIOCOOHOCTH ITUJICHA.

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

HEMHOTO0 TPOKAJIEHHOTO TIECKa
(4TOOBI TIPENOTBPATUTH TOJYKH

JKUJIKOCTH npu KUIICHHH ).
3akpbuid POOUPKY MPOOKOH C
ra300TBOJIHOM TPYOKOiA,

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

¢, H,OH (arano-
nuiit ceper)

H.80,

2. | U3yuenne B npyryio npobupky Hammmm 2-3
CBONCTB M1 OpoMHOHM Boabl. OmnycTuiu
JTUJICHA. ra300TBOJHYIO TpPYOKYy TIepBOii
OpoOUPKU 10 JHA TNPOOHPKU C
OpoMHOW BOAOW M MPOMYCKaIU
yepe3 He€ BBIICISAIONINICS Ta3.

H, S0, (ronu.

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




H,50, (xonn.

CoH.O0H

KMno,
N\

Boeinenstomuecss ra3  mnepBoit
IPOOUPKU MOAO0KIIIH.

C,HL,OH (o~
EERIf cHpT)

H.SO,

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

Kputepuu oneHku:

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

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

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

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

Tema 1.2 YrueBonopoasl
IIpakTnueckoe 3ansirue Ne2
CocragpiieHne Ha3BaHUIl NPeIeJILHBIX YIJIEBOJA0POAOB 10 (hopMyJiaM U HA3BaHUSIM. PelieHue pacuérHbix
32124 HA onpe/eieHue 00bEMa, KOJIUYeCTBA HCXOIHOT0 BelecTBa
Heas pabdoTbl: MO3HAKOMUTH YYaIIUXCA C TPUBUAIBHBIMU HA3BaHUSIMU U pPalMOHAIbHOU
HOMEHKJIATYpOH TpeJeTbHBIX YIJIEBOJOPOAOB; JaTh 00IIee MpeaCcTaBlIeHne 00 OCHOBHBIX MPUHIIAIIAX
(dhopMUpOBaHUS Ha3BAaHUI OPTaHUYECKUX COEAMHEHUN MO MEXIYHApOAHOW HOMEHKIATYpe; HAyUYUThCS

pelaTh 3aa4n Ha omnpeaeacHne 00béMa ra3a U KOJHYECTBO HCXOTHOTO BEIIECTBRA,

BoinosiHeHue padoThl cnocodcTBYeT (POPMUPOBAHUIO!
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06

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

Mukpockon "Mukpomen-C-13"—1 mr.YueOHo-MeTOoquYecKass AOKYMEHTAIUs, TUJAKTHYECKHE
cpenctBa. Pabouee MecTo mpernogaBaress: MepCOHAIbHBIA KOMITBIOTEp, pabodne mMecTta 00ydaronuxcs,

JOCKa yuyeOHas1, yueOHast MeOeb.

3aganue:

1. Ha3Bath opraHn4eckue COeIMHEHUS M0 UX CTPYKTYPHBIM (OPMYIIaM.

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

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

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

|
CH,

6) CHs — CH— CH — CH, — CH,

|
CHs CoHs

CH5 CHs
|
B) CH; — C — CH— CH;,

|
CH;,

F) CH3 —CH - CH2 — CH2 — CH3

|
CH, — CHs

I[) CHg—CH —CHz—CH —CH3

| |
CH;, CH;,

CH;
|
e) CH3 -C- CHZ — CH3

|
CH;,

3. Ilo Ha3BaHMIO OPraHUYECKUX COEAMHEHHH COCTaBUTh CTPYKTYPHBIE (POPMYIIBIL:

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

Bonpocs! 1u1s1 3alMThI K IPaKTHYeCcKoil padore Ne2.

1.Kakue oprannueckue COeIMHEHUs Ha3bIBAIOTCS YIIIEBOAOpOAaMu?

2.Kakwue yrieBo10po/ibl Ha3bIBAIOTCS HENPEICIbHBIMU?

3. HazoBute nepBble ATh IPEICTABUTENICH TOMOJIOTMYECKOr0 Psiia HENPEAEIbHbBIX YIII€BOJI0POIOB
UCX0s U3 o01Iei GopmyIIbL.

4. Kakue yriieBo0poabl Ha3bIBAKOTCS MPEACTIbHBIMU?

5. Kak naércs Ha3BaHue HENPEIEIbHBIM YIIIEBOAOpOAam?

6. B uéM cX0/CTBO U pa3nuyue NpeaeibHbIX U HENPEAEIbHbBIX YTIIEBOAOPOAOB?

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

7. Paccka3aTh 0 TOMOJIOTHYECKOM psiJie HEeMIPEeAeTbHBIX YIICBOIOPOIOB. YKa3aTh 00IIyI0 GopmMyTy
HEIpeAeNIbHBIX YIIIEBOIOPOIOB.

8. .Kakue BeniectBa Ha3zbiBatoTca romosioramu? [Ipusectu npumep.

9. Yto Takoe pagukaibi?

10. Kakue BUJIbI H30MEPHH CYIIECTBYIOT Y HETPEIEIbHBIX YTIECBOAOPOI0B?

IMopsiiok BBINOJTHEHHS PA0OTHI:

1.3anucarh TeMy U 1eNb PabOTHI.

2.B kpatkoii (hopMe U3II0KUTH TEOPETHUECKHII MaTepHal 10 paboTe.
3. BeINoOIHUTE 3a/1aHUS U CACNIATh BBIBOJIBI 11O padoTe.

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

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

Cucrtemarnyeckass HOMEHKJIATypa aJKaHOB

1. Jlng cocraBieHUs Ha3BaHUU IpEAEIBHBIX YIVIEBOAOPOJOB JIMHEHHOW CTPYKTYphl K KOPHIO
YUCIUTEIBHOI0, YKa3bIBAIOIIEIO HAa YUCIIO aTOMOB YIJIepo/ia B MoJeKyJe, no0asisercs cyppuke — aH, a
nepes] Ha3BaHueM crtaBuTcs OykBa «H», ykaspiBaromas Ha JMHEHHOE CTPOCHUE MOJIEKYIIbI (Tadum. 1).

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

a) IPUHUMAIOT, YTO ATOMbI BOJOPO/1a 3aMEILIEHbl Ha pa3IMyHble paJuKaibl (OOKOBBIE BETBN).

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

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

B) HAa3bIBAIOT paJMKaJbl, BIEpEAM YKasbiBass LU(PPOH HOMEp yIJIepoJHOro aToMa LENOYKH, K
KOTOPOMY 3TOT pajKaj PUCOEIUHEH;

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

Ilpumepni.

1) CH3 — CH2 — CH2 — CH3 H— 6YTaH;

1 2 3 4
2) CHs — GH — GH - CHg

CH; CHs;
2, 3 — nuMeTuI-0yTaH;

3) 1 2 3

CHs - CH - CHj3
<4——nasHas vinenonHas

/onosaﬂ BeTKa
CHs

2 — METHJI-TIPOTIaH;

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

Bvinonnume 3aoanue.
Ha3oBute BemecTso o CUCTEMaTUYECKOM HOMEHKIIAType:
CH; —lCH — CHzlf CH -CHs
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CH3 CHZ - CH3
(I)OpMa IpeaACTAaBJICHHUA pe3yjabTaTra:
BrlnonHeHHbIE yIPa)KHEHUS.

Kpurtepuu onenku:

«5» (OTIMYHO): BBICTABISIETCS CTYIEHTY, €CIIM pacdyeTHas W rpaduyeckas 4acTH BBIIOJIHEHBI B
MOJTHOM 00BeMe, pemieHre O(GOpPMIIEHO C COOJIIOJCHHEM YCTAHOBICHHBIX IMPAaBHI; CTYICHT CBOOOIHO
BJIaJICET TEOPETUUECKUM MaTepruaioM, 0e30m1O00YHO TPUMEHSIET ero P PELICHUH 3a/a4.

«4» (XOpoIlo): BBICTABJIAETCA CTYACHTY, €CJIM IpPU BBIIOJHEHUU 3aJaHUS  JIOMYIIECHbI
HE3HAYUTENBHBIC OIIMOKH, pemeHne O(OpPMICHO C COOJIOACHHEM YCTAHOBICHHBIX IPABWI; CTYICHT
CBOOOJTHO BJIaJIEET TEOPETUUECKUM MaTepHaIoM, 0€30IMO0YHO MPUMEHSET ero MPH PELICHUHN 33a4;

«3» (YZIOBIETBOPUTEIHHO): BBICTABISIETCSI CTYACHTY, €CIM 3aJaHUE BBIIOJHEHO C «TPYOBIMH»
omunOKkaMu, permenre opopmiIeHO 6e3 COOJIIOICHHS YCTaHOBICHHBIX MTPABUI ;

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

Tema 1.2 YriieBoaopoabl

IIpakTHyeckoe 3ansTHe Ne 3
Pemenue neno4yexk npeBpameHuii HA TeHETHYECKYIO CBA3b MEKIY KJIaccaMM yIjieBoJ10pPOa0B

Ieab: paccMOTpeTh TEHETHMYECKYHO CBS3b MEXKJIY THIIAMHM YIJIEBOJOPOJAOB M  KIIACCAMH
OPraHUYECKUX COCIMHEHMM; pa3BUBATh YMEHHUsS IIPUBOJUTH IIPUMEPBI U COCTABJIATH YPAaBHEHUS
XUMHUYECKUX PEAKLUN, PACKPBIBAIOLINX NEHETUYECKHE CBSI3M MEKIYy BEIIECTBAMHU Pa3JIMYHBIX KJIACCOB
COeIMHEHUI1; 0000IUTh U CUCTEMATU3UPOBATh 3HAHMS YYaIIUXCs 00 YIIIeBOIOPOIaX U UX MPOU3BOIAHBIX
Ha OCHOBE CPaBHUTEILHOW XapaKTEPHCTUKUM HX CBOWCTB; (OPMHUPOBATH HABBIK CamM0O0Opa30BaHUS

yqamuxcs.

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

MarepuajnbHoe o0ecnieyeHue:

VYyeOHast ayAuTOpHst AJisl MPOBEACHUS JIGKIIMOHHBIX, 1a00paTOPHBIX U MPAKTUYECKUX 3aHATUN; TS
TPYIIOBBIX M WHIUBUIYAJIbHBIX KOHCYJIBTAIM; JUISI TEKYIIErOo KOHTPOJSI W MPOMEXKYTOUHOU
aTTecTaluu: pabouee MeCTO TMpernojaBaTens, padouune Mecra oOydaronuxcs, jaocka. KommbroTep:
AMDAtlon (tm)Il x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ monuTopl9”,
npoektop EPSONEH-TW650, skpan HacTennsiii LumienEcoPicture- 1 mr.;

Muxkpockon "Mukpomen-C-13"—1 mrT.YueOHO-MeTOquYeCKass JTOKYMEHTAIMS, TUIAKTHICCKHE
cpenctBa. Pabouee MecTo mpernoaaBaress: MepcoHaIbHBIA KOMIBIOTEp, paboune mMecTa 00y4aronmxcs,
JO0CKa yueOHas1, yueOHast MeOeb.

3ananue:

1. Hanummre ypaBHEHMs peakiii, ¢ MOMOIIbI0 KOTOPHIX MOYKHO OCYIIECTBUTH MpeBpalie-HHUS.
HazoBuTe nomyuuBiirecs BelecTBa. Y KaKUTe YCIOBHS MPOTEKaHUs peakLni.

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

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

3amanue Ne 3.CH4 C3H8 C3H7Cl1 X CO2.

3ananue Ne 4. DTaH— 3T€H— 3TUH—0EH3011.

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

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

3amanue Ne 7. C— CH4—C2H2— C6H6 — C2HS5 Br -C6HS5 OH
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3amanue Ne§. CH4 — C2H2 — CH3-CH=0 — CH3-COOH—»3TuinoBbI# 3pup yKCyCHOIH KUCIOTHI
!
C2H50H
3aganue Ne 9. CH4 — C2H2 — C2H4— C2H50H — CH3-CH=0 — CH3-COOH
3amanue Ne 10. CaC2 — C2H2 — C2H4 — C2H5CI — C2H50H — CH3-CH=0— CH3-COOH
!
C2H50H
3amanue Ne 11. CH4 — CO2 — C6H1206 — (C6H1005)n
2.3 mpemioeHHBIX BeHIeCTB cocTaBbTe 2 reHermueckux psga: C2H2, C3HS, C2H4, C2HS6,
C4H10, CH3-CH=CH2, C6H6, COH12, CH4,C2H5COOH, C3H4,C2H50-OCCH3,C2H5-0OH.
Bormpocs! 1u1st 3akperiieHus TeOpeTUuecKoro Mareprania K MpakTUu4eCKOMY 3aHATHIO!
1.JlaitTe onpenesieHus: MOHATHI: «T€HETUYECKAas CBSI3b», «KT€HETUUYECKUH PsiJl BEILIECTBY.
2.B 4em BbIpakaeTcsi FTeHETUYECKask CBSI3b MEXK/Y YIJIEBOIOpO1aMu?
3. [lepeunciure Ha3BaHUS PEAKIINI, KOTOPBIC BBl 3AMMCHIBAIINA MTPH BHITIOJHEHUN 3/ IaHHM.
4.Kaxkas rpyrima BemeCcTB JISKUT B OCHOBE OOJILITMHCTBA T€HETHYSCKUX IICTTOYCK?

IMopsiiok BbINOJIHEHUS PA0OTHI:
1. B Terpamu [uisi BBHIMOJIHEHHS] NPAKTHUYECKUX pPAOOT HAMUIIUTE TEMYy MPAKTHUYECKOH paboThI:
«"eneTnyeckas CBsi3b MEX]1y KJIaCCaMU OPraHUYECKUX COCITUHCHUI.
2. Jlanee noimkHO OBITH 3ariaBue «3amanue Nely, «3amanue Ne2y» u T... U COCTaBJICHUE YPAaBHEHUU
peaKIuii MO0 OCYIIECTBICHUIO T€HETUYECKUX TTPEBPAILICHUM.
3.IIoBTOpPUTH TEOPETUYECKUIA MAaTEpHa IO TeME NMPAKTHUECKOU PaOOTHI.
4.0TBETUTH Ha BONPOCHI JJIsl 3aKPEIUICHHUS TEOPETUUECKOI0 MaTepuraia.
5.BoIinonHuTh 3aaHus, XapaKTepU3YIOIINe TeHETUYECKYI0 OPTaHUYECKUX COSTUHEHUN.
6.0popMUTH OTYET.

['eHeTH4eCKO# CBSA3BIO—HA3BIBACTCS CBSI3b MEXK]Y BEIIECTBAMH PA3HBIX KIIACCOB,

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

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

2. X¥MMHUYECKHE CBOMCTBA BELIECTB.

3.B03MOXHOCTb MOJTYUYEHHUS CI0KHBIX BEIIECTB U3 MPOCTHIX.

4.B3anMOCBSI3b MPOCTHIX U CIOXKHBIX BEIIECTB BCEX KJIACCOB BEIIECTB.

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

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

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

Ecnu OCHOBY reHeTHYecKOoro psijia B HEOPTaHMYECKOW XWMHH COCTABJISIIOT BEIIECTBA, 0Opa30BaHHBIC
OJTHUM XUMHUYECKHM DJIEMEHTOM, TO OCHOBY T€HETHYECKOTO psa B OPraHUYECKON XUMHH (XUMHUU
YTJIEPOJIHBIX COSMHEHHUI) COCTABIISIIOT BEIIECTBA C OJIMHAKOBBIM YHCJIIOM aTOMOB YIJIEpOJia B MOJIEKYJIE.

Hamnpumep:

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

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

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

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

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

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

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

CxeMaTH4eCcKH 3TO BBIMVIAIUT TaK:

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

VYTaeBogopobl, CHUPTHI, albIerubl U KApOOHOBBIE KUCIOThHI T€HETUYECKH CBSI3aHbl MeXy coOoi. [Ipu
9TOM MOYKHO IPOCJIEINUTH IIOCTEIEHHOE YCIOKHEHHME CTPOCHHUS BeleCTB. llepedncieHHbIMU KilaccaMu
JAJIEKO HE MCUYEPIIbIBAETCS] KPYI OPraHMYECKUX coerHeHU. Pa3zHooOpa3Hble mpeoOpa3oBaHus KUCIOT U
JPYTUX BEILECTB O0YCIOBIMBAIOT MOSIBJIEHUE HOBBIX KJIACCOB U, TAKUM 00pa3oM, JajlbHeHIIee pa3BUTHE
pa3sHOOOpa3usi OpraHuyeckux coequHeHui. IIpocnexuBas CBs3b BEIIECTB B HANpPaBIEHUM HX
YCIIOKHEHHUs, MOXHO 3aMETHTh, YTO IIPOCTEHUIIMMH [EPBUYHBIMA «KUPIHYHUKAMU»  SBISIOTCS
YII€BOAOPOABI, OT KOTOPBIX MOKHO IIEPENTH K FaJIOT€HOIPOU3BOAHBIM, CIIUPTAM U T.J.

®opma npeacraBjeHus pe3yJbTara:

BeolnionHeHHBIE YIIPAXKHEHUS U 334U

Kpurtepuu oneHku:

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

«4» (XOpoIlO): BBICTABIAETCS CTYAEHTY, €CJIM T[pPU BBIIOJHEHUU 3aJaHUS JOIMYIIECHBI
HE3HAYUTENBHBIC OIIMOKH, pelieHHe O(OPMICHO C COONIOAEHHEM YCTAHOBICHHBIX IMPABWI;, CTYICHT
CBOOO/IHO BJIaJIE€T TEOPETUYECKUM MaTepruaioM, 0e30mH00YHO IPUMEHSIET €ro IPH PEIIeHNnH 3a/1ay;

«3» (yIOBIETBOPHUTEIBbHO): BBICTABISIETCA CTYACHTY, €CIM 3aJaHHE BBIIIOJHEHO C «TPyOBIMI»
ommOKamu, perieHre opopmiieHo 0e3 coOI0IeHHs YCTaHOBIEHHBIX MPaBUI ;

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

Tema 1.3 Kuciiopoacoaep:xaime oprannyecKne coeIMHEeHUs!

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

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

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

MarepunanbHoe obecnieyeHue:

Yyebnas AyauTOpUus AJid NPOBCACHUS JICKIUMOHHBIX, .]'Ia60paTOpHI)IX " MPAKTUYCCKUX SaHﬂTHﬁ; I
TPYNIOBBIX W WHAWBUAYAJIBHBIX KOHCYAbTAMW; I TEKYIIErOo KOHTPOJS M IMPOMEXKYTOUHOM
aTTecranuu: pabouee MecTo MpernojaBarens, padoure Mecta oOywaroumxcs, nocka.llomerenue s
MIPOBE/ICHUS J1TAOOPATOPHBIX, TPAKTUYECKUX padoT; /Ul TPYNIOBBIX U MHIUBUAYAJIbHBIX KOHCYIbTAIU;
JUISL TEKYIIETO KOHTPOJISA U IPOMEKYTOYHOH aTTecTaluu: pabodee MECTo MperoaBarens, paboune MecTa
oOyuaromuxcs, 1ocka.MeGenp nabopaTopHasi, mkag BBHITSDKHOM ¢ MOWKOM —1 1T, IITaTHB, peaKIMOHHAS
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npoOupKa, OOBIKHOBEHHAs MPOOMpPKa, Tra300TBOAHAs TPYOKa, 3JEKTPOHArpPEBATENbHBIM MPUOOp WU
CIMPTOBKA, ATUJIOBBIM MM JIOOOH JAPYrod CHMPT, KOHLEHTPUPOBAHHAS CEpHas KHCIOTa, pPacTBOP
nepmanranata kanuss KMnO4, Opomnas win noaHas Boja (2—-3 KamiM CIUPTOBOM HACTOMKM HoOAa
OpuanTh K 1-2 M1 Boasl), auctuiuiupoBanHas.Peaktussl: C3Hs(OH)3, C,HsOH, 5-10 % p-p NaOH; 10
% p-p CuSOy4, 5% BomusIit p-p KMNO4, 5% p-p K2Cr,07, 10% p-p H2SO4, korm. HSO4, CH3COONa T18B.

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

3ananme:
1. BcnoMHUTBH NpaBuiia 1o TEXHUKE 0€3011aCHOCTH IIPU IPOBEIEHUH Ja00paTOPHBIX PadOT.
2. [IpounTaTh HHCTPYKIIMIO IO MIPOBEACHUIO OIBITOB.
3. IIpuroToBUTH HEOOXOAMMYIO XUMHUUECKYIO IMOCYAY M 000pyL0BaHKE Il IPOBEIEHUS OIIBITOB.
4. TIpoBecTy OMBITHI.
5. OdopMuts 1a60paTOpHYyIO PadoTy.
6. 3anonHuTe TAOIUILY
ITopsinok BbINoOJIHEHUs padoOThI:
1 IIpoBeanTe MabopaTOPHBIC OMBITHI COTJIACHO UHCTPYKIIUH;
2 3anuuIMTe YpaBHEHUs peakiil B MOJEKYIIPHOM, HOHHOM U KPaTKOM MOHHOM BHJIE B TETPA/b;
3 Cnuenaiite BBIBOJI O MPOJIETAHHOM paboTe

OnpiTNel: KauecTBeHHBIE peakuy NPEeSIbHBIX OJJHOATOMHBIX CIIUPTOB
1.1. Okucnenue 3TaHoIa B IPUCYTCTBHE MEJHOTO KaTalu3aTopa.

Haneiite B mpobupky 0,5 ™ stunoBoro crnuprta. CuiIbHO pacKaauTe CHUPaAb W3 MEIHOMN
IIPOBOJIOKH B IJIAMEHU CIIUPTOBKH, J€pika e€ JepxKareneM, U OIyCcTUTe NpooupKy co cnuproMm. [IpoBectu
3Ty ONepaluio HeCKoIbKo pa3. [loHroxaiite, HanpaBisas K cebe pyKoil BelIenstomuecs napsl. Mx 3anmax
HarlOMUHAET 3amax MpesblX sI00K. DTo 3amax YKCYCHOro ajbjeruaa. YTo Hmpou3oLuIo ¢ MEIblo B
cnupre? 3auiInNTe YypaBHEHUS TPOUCXOSAIINX PEAKIINH.

1.2. Okucnenue 3TUI0BOrO CIUPTa NEPMAHTaHATOM Kasusl.

B mpoOupky HanmuBaroT 1 — 2 MJI 3TWIOBOTO CHHpTa, NMpUOaBIsOT | M BOJHOTO pacTBOpa
NepMaHraHaTa Kajus ¥ HarpeBaloT B CJIa0OM IUIaMEHU CIHUPTOBKU. [Ipu OKMCIIEHHM 3THIIOBOrO CHUpTa
oOpa3yercsi YKCYCHBIN aibAeruj (JETKOKUISIAs KUAKOCTh C 3alaxoM MpenbIX s0JI0K), a MepMaHTraHatr
oOeciBeyrBaeTCs U BbIManaeT Oypblit ocafgok okcuaa mapranma (IV).

1.3. Oxucnenue stanona quxpomarom kanus (EP).

B npo6upky nomecture 0,5 ma stanona, 0,5 mu 5% pactBopa auxpomara Kauus U 5-6 karmenb
10% pactBOpa cepHoi KuciaoThl. Clerka HarpelTe pacTBOpP HaJ IUIAMEHEM CIUPTOBKM JIO Hauaja
u3MeHeHMs 1Bera. OmIymiaeTcs XapaKTEepHBIM 3amax YKCYCHOTO alipJerujaa (3amax mpenbiX s010K).
Cnenaiite BBIBOJI O BOCCTAaHOBUTENIbHBIX CBOMCTBaX CIHUPTOB. 3alMILNTE ypaBHEHUE MPOUCXOASILEH
peaxkuuu.

1.4. TTony4eHne YKCYCHOATHUIIOBOTO 3upa.

Haueiite B mpoOupKy | Mi1 3TaHOIa U OCTOPOXKHO TAKOH k€ 00beM KOHLIEHTPUPOBAHHOM CepHOI
KucnoThl. [IpubaBbTe HEMHOTO CYXOro aleTara HaTpHsl, CIerka HarpenTe NpoOUpPKY U MOHIOXalTe
oOpa3oBagiieecs BelecTBo. Hanmummure ypaBHeHHE PEaKIUU.

Omnpit Ne 2. KauecTBEHHBIE peakllui HAa MHOIOATOMHBIE CIIUPTHI
O6pazoBanue raunepara meau(1l).
Mertoauka. B nmpobupky HanuBaiot 0,5m1 2%-Horo pactBopa cynbdara meau u 2 mia 10 %
pactBopa rugpokcuaa Hatpusi. K o6pa3oBaBiieMycs ocajiKy roiqy-00ro npeTa NpujinBaroT INIMLIEPUH U
CMECh BCTPSIXUBAIOT. 3alIMIINTE YPABHEHUE IPOUCXOSAIIEN PEAKIIUH.

| [Topsitok BeINOJIHEHUS | Habnronenus | YpaBHEHUI XUMUYECKUX peakUuii. BeIBOAbI |
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OIIbITa

OmnpiT 3. KauecTBeHHas peakiusi Ha YKCYCHYIO KUCTIOTY

VYkcycHast KUCIIOTa OKa3bIBaeT OakTepuuaHoe U 0akrepuocratuueckoe aeiicrsue. Hanpumep, 3%
pPacTBOp YKCYCHOM KHCIIOTHI yOUBAET MAIOUKH OPIOIIHOTO TH(a, 4% pacTBOP — KUIIEYHYIO TTAJIOUKY.
Oco0eHHO aKTUBHA YKCYCHAs KHCIIOTA [0 OTHOLIEHUIO K CTaUIOKOKKAM, CIYXKAIIUM IPUYUHON
MHILIEBBIX OTPABIICHUI.

[Ipu B3auMoIeHiCTBUN YKCYCHOM KHCIIOTHI C COJISIMHU JKeJe3a MOsBISeTCs] KpacHO-0ypoe
oKpamuBaHue. Ha 3Toli peakuy B CAaHUTApHOM MTPAKTUKE OCHOBAHO ONPEIEIICHUE YKCYCHOM KUCIIOTHI B
BO3/1yX€ IMPOMBIIIJICHHBIX TOMELIIEHU.

B npobupke ¢ 3-4 Mi1 BOJBI paCTBOPUTE MICTIOTKY HATPUEBOM COJIM YKCYCHOM KUCIIOTHI M TIPUJICHTE
HECKOJIbKO Karelsb pactBopa xjopuna xenesa (11I). [TosiBnsercs kpacHOE OKpalmBaHue pacTBOpa
BcJieicTBUE 00pa30BaHUs paCTBOPUMOM KOMILJIEKCHOM COJIM — XJIOPUAa OCHOBHOTO TeKcaalleraTa kejes3a
(III). ITpu kUNsTYEHUU TPOUCXOANUT I'MIPOIU3 KOMIUIEKCHON COJM (YIPOIIEHHO — alleraTa JKejies3a) u
o0Opa3oBaHKe XJIONLEB OYpOro IBeTa.

3CH3COONa + FeClI3 — (CH3 COO)3Fe + 3NaCl

Aunerar xenesa (I11)

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

OCHOBHOI alierar xesesa

Cnenaiite BBIBOJ O XMMHUUYECKHUX CBOMCTBAX MHOIMOATOMHOI'O CIIUPTA INIMLEPHUHA IO CPAaBHEHUIO C
OJTHOATOMHBIMH.

dopma npenocTraBiieHUs pe3yJibTaTa
OTtyeT o mpoJieIaHHOM paboTe, ypaBHEHUE PEAKIIMU B MOJICKYJIIPHON U MOHHOU (hOpMax, BHIBOIBI
Ha Ka)/IbIi OMBIT, BEIBOJI IO BCeii 1abopaTopHOit padoTe.

Kpurtepun onenku:

«5» (OTAMYHO): BBICTABISETCS CTYIEHTY, €CIM pacdeTHas W rpaduyeckas 4acTH BBITIOJTHEHBI B
MOJTHOM 00BeMe, perieHre O(OpMIIEHO C COOJIIOJICHHMEM YCTAHOBJICHHBIX INPaBHJI; CTYIEHT CBOOOIHO
BJIQJICET TEOPETUIECKIM MaTepHaioM, 0€30IIMO0YHO IPUMEHSIET €T0 MPH PEIICHUH 3a7ad.

«4» (XOpoIlo): BBHICTABIAETCS CTYACHTY, €CIM TPU BBHIIOJIHEHUU 3aJlaHUSl JIOMYIICHBI
HE3HAYUTENIbHBIE OMIMOKH, penieHne o(GopMIIeHO C COONIOJIEHUEM YCTAaHOBIICHHBIX IPABHI; CTYIEHT
CBOOOJTHO BJIaJIe€T TEOPETUUECKUM MaTepHajaoM, 0e30InO0YHO IPUMEHSET ero MPU PELIeHUH 33a4;

«3» (yHOBIIETBOPUTENHHO): BBICTABIACTCS CTYICHTY, €CIM 3aJaHWE€ BBHIMIOJHEHO C «TPYOBIMH
omunOKaMu, pereHne opopmiIeHO 6e3 COOJII0ICHHs YCTaHOBICHHBIX MTPABUI ;

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

IIpakTuyeckoe 3ssHsiTHE NeS
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.

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

MarepunanbHoe obecrnieyeHue:

VYuebHas ayauTopus Ui MPOBEACHUS JIGKLIMOHHBIX, JTa00OPATOPHBIX U MPAKTUYECKUX 3aHATUH; I
TPYINIOBBIX W WHAWBUAYAIBHBIX KOHCYAbTAMK; JJISi TEKYIIETO KOHTPOJS M IMPOMEXKYTOUHOM
arTecTauuu: pabodee MeCTO Ipernojasaress, paboune MecTa oOywaromimxcs, jaocka. Kommbrorep:
AMDALtlon (tm)ll x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ monutopl9”,
npoekrop EPSONEH-TW650, skpan Hactennsiii LumienEcoPicture - 1 mit.;

Muxkpockon "Mukpomen-C-13"-1 mr.YueObHO-MeTOIMYECKasE JOKYMEHTALUs, JAUJAKTHUECKUE
cpeactBa. PabGouee MecTo mpenoaaBarelis: NepCOHANbHbBIM KOMIIbIOTEp, pabdoune MecTa 00ydaroluxcs,
ocKa yueOHasi, yueOHasi MeOeb.

3aganue:

1. CocraBbTe 3JICKTPOHHBIC U JIEKTPOHHO-Tpadudeckue GopMyJibl, OXapaKTEPU3YHTE XUMHUECKUE
cBoiicTBa aneMmenToB: P, O, Sr, Al, Ni, Se, W, Sn, S, ClI, Sc, At, Rb, As, Zr, Cu, Te, Fe, Bi.

2. CpaBHHTE 10 CBOMCTBAM JJIEMEHTHI B Ps/Iax:

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

0) C, Si, Ge, Sn, Pb

ITopsinok BbINoJIHEeHUs padoThI:
1. CocTaBbTe 35eKTpOHHO-Tpaduueckne GopMysbl aTOMOB 3JIEMEHTOB
2. CpaBHHTE IO CBOMCTBAM JIEMEHTHI B pSAAAX

Crpoenue atoma

1. B nentpe atoMa HaXOAUTCS SIPO, KOTOPOE 3aHUMAET HUYTOXKHO MaJIblii 00bEeM MTPOCTPAHCTBA 110
CPaBHEHMIO CO BCEM 00BEMOM aToMa, HO 3aKJII0YaeT B cebe MOYTH BCIO €ro Maccy. Slapo mpesicrasisier
c000# COBOKYITHOCTb 3JIEMEHTApHBIX YaCTHUIl: MPOTOHOB, MOJIOKUTEIBHO 3apsKEHHBIX, U HEUTPOHOB,
HE3apsDKEHHBIX. 3aps] sipa IOJOXKHUTEIbHBIM, PaBeH YHUCIy NPOTOHOB M IMOCTOSHHBIA I KaXKAOTrO
XUMHUYECKOT0 3JIEMEHTA.

2. BOKpyr siipa pacrnosioKeHbl 3JEKTPOHBIL: JIEMEHTAPHBIE OTPULIATEIBHO 3apsHKEHHBIE MUKPOYACTHLLBI
(€). DnekTpoH HMeeT HHUYTOKHYIO Maccy, W JBOMCTBEHHBI XapaKTep — OH MpEICTaBiIseT CoOOit
OJTHOBPEMEHHO YaCTHILy U AJIEKTPOMArHUTHYIO BOJIH.

3. ATOM »JIeKTpOHEHTpaseH, MO3TOMY YUCIIO JEKTPOHOB B AJIEKTPOHHONW 000JI0YKE PABHO YUCIY
MIPOTOHOB B sApe. MexX Iy aIpOM U 3JIEKTPOHAMHU CYIIECTBYIOT 3JEKTPOCTATUUECKHUE CUITBI TPUTSIKEHUS.
7 SR 4. DNEeKTpOH XapaKTepU3yeTcsl IEKTPOHHOM IUIOTHOCTBIO U
BEPOATHOCTHIO  TNpEObIBAaHUS €ro  OKOJO  SApa, KOTOphIe
M3MEHSIFOTCSI B COOTBETCTBHH ¢ TpadukoM (puc. 1).

INeKTPOHHasn
NNOTHOCTb,

BeposaTHocTb
npebbiBaHUA
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Puc. 1.

DNEeKTPOH MOXKET HAXOJUTHCS B JIFOOOM TOYKE MPOCTPAHCTBA BOKPYT sapa. [losTomy KBaHTOBas
MEXaHHKa BBOJUT MOHATUE 3JIeKMPOHHO20 0O1aKka (opbumanu). 3apsij SIEKTpOHA Kak Obl pa3Ma3bIBaeTcs,
pacruibIBaeTcst o BceMy o0beMy 3Toro obnaka. Opbuma snekmpona (opoumans) — 3TO MPOCTPAHCTBO
BOKPYT s/ipa, KOTOPOE COOTBETCTBYET MAaKCHMAJbHOM JJIEKTPOHHOW IUIOTHOCTH W BEPOATHOCTU
npeOBIBaHUS €r0 OKOJIO S/Apa.

DNEeKTPOH MOKHO MPEJICTaBUTh Kak 00JIaKo, «pa3Ma3aHHOE» BOKPYT spa.

5. B atome no npunyuny Ilaynu He MOXET OBITh Jaxe IBYX OJMHAKOBBIX JJIEKTPOHOB, TO €CTh
3JIEKTPOHOB C OJIMHAKOBOM SHEPrUECH.

DHEPreTU4ecKoe COCTOSHUE KaXKIOTO 3JIEKTPOHA B aTOME OIMCHIBACTCS YETHIPhMS KBAaHTOBBIMHU
YHCIIaMU:

— enaenoe keanmosoe wucio (N) mpuHAMaeT 3HayeHus 1,2,3, ..., o0 W yKa3bpIBaeT Ha HOMEp
SHEPreTHYECKOTro CII0s (YPOBHS), HA KOTOPOM HAXOJUTCS 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 00JaKO — S- MOAYPOBEHb,
ranresieo0pasHoe — P-moypoBeHb, 6ojee cinoxHbie hopmbl d- u f-mmoaypoBHwU;

DY oo Y
R 4 © N
Puc. 2. ®opmbl 371eKTPOHHBIX 00JIaKOB (CJIeBa HAMpaBo S-, P-, d-, f-opOuraeii)

— Mmacnumuoe Keéanmosoe uucio (M) OmpenenseT MOJOKECHHE OPOUTATM B IMPOCTPAHCTBE IO
OTHOIICHHUIO K MarHWUTHOMY IIOJIFO 3eMJIM. S-OpOWTalb 3aHMMAeT OJHO CAMHCTBCHHOE IOJIOKEHUE, ]-
OpOUTaIb UMEET TPHU IMOJOXKEHHUS [0 OCSAM KOOpAuHAT, d-opOuTaab — MSTh MoJIoKeHuH, f-opoutanp —
CEMb IOJI0KCHUM;

— JJIEKTPOH MPOSBIIIET 0C000€ CBOWCTBO cnur (AHMI. SPIN — BEpEeTEHO), XapaKTEPU3YIOIIEe €ro
BpaIlleHHe BOKPYI COOCTBEHHOW OCH IO YacCOBOM CTpeNke WJIM TMPOTHUB 4YacoBOW cTpenku. [Ipoexrus
CIIMHA, HA3BIBACMAs CHUHOBLIM K6AHMOebiM uuciom (M), MOXKET MPHHAMATH 1B 3HAYCHHS: + /2, —/5 .
OHM COOTBETCTBYIOT BpAIlIEHHIO JJIEKTPOHA IO YacOBOW CTpENKE W MPOTHB YAaCOBOM CTPEIKH.
DHepreTUvecKyro sueiky MOT'yT 3aHUMaTh MaKCUMYM JIBa DJIEKTPOHA C Pa3HBIMU CITUHAMH.

Hamnpasnenue Bpanienus 1o wacoBou IIpotuB yacoBou
CTpeJKe CTpEJIKH
CnrHOBOE KBAHTOBOE YHCIIO. . ............ +/, -,
OO0o3HaueHue JIEKTPOHA ........ 1 !

6. DHepreTU4ecKre YpOBHH U MOAYPOBHHU PACIOIOKEHBI HA ONPEIEICHHOM PacCTOSHUU OT A1pa U
3aIIOJIHSIFOTCS DJIEKTPOHAMMU 110 NPUHYUNY MUHUMYMA FHEeP2UU B CIELYIOIEM MOPsIKE:

15225°2p°®3s%3p®4523d  4p°5524d 5p®es%4f 50 %6pt 7525 6d ™. . ...

»

Anzopumm cocmasnenus 21eKMPOHHBIX QOPMY U EKMPOHHO-2PAPUUECKUX CXeM AMOMO8 XUMULECKUX
9/1eMeHMo8

Onexmponnas ¢opmyna s1emenma — 3TO TIOPSIOK 3aNONHEHHS DJIEKTPOHAMH YPOBHEH W
IIOAYPOBHEM.

Onexmponno-epagpuueckas cxema (popmyna) snemenma — pacrpee’eHne BAICHTHBIX JIEKTPOHOB
10 YHEPreTUYECKUM STUEHKaM.

Ilpumep: CoOCTaBUTH 3JEKTPOHHYIO (OPMYITy W 3JIEKTPOHHO-TPAQHUUECKYI0 CXEMy 3JIEMEHTa C
MOPSIIKOBBIM HOMepoM Z=14.
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1) 3ammcath CUMBOII dJIeMeHTa Si.

2) Omnpenenuts HOMEp Meproaa — 3.

3) OmpenenuThb YMCIo EKTPOHOB —14.

4) 3anmcaTh TOCIIEAOBATEIILHOCTh  3aIOJIHCHUS JJIEKTPOHAMH  yPOBHEH H  MOJYpPOBHEH,
PYKOBOJICTBYSICh IEPHOAMYECKOM TaOIUIICH U IOMHSI, YTO HA NEPBOM C/l0€ MOXKET ObITh MaKCUMAIILHO 2

e Ha OJHOM S-TIOAYPOBHE; Ha 6mopoM MaKCHUMaJIbHO 8e HAa S U P — HOOAYPOBHAX;, HA mpemvbem

MakcUMalibHO 18eS-, p- U d-MOAYPOBHSX; Ha uemeéepmom — MaKCUMaibHO 32e¢ Ha S-, p-, d- u f-
MOJTyPOBHSIX.
Si — 15%25%2p°35°3p*
5) ITox4epKHYTh BAJICHTHBIC 3JICKTPOHBI.
6) Pacnpenenuts UX 10 MOIYPOBHSM TPETHETO CIIOS, YKAa3aB CTPEIKAMH.

=3 W ONT] [ I1]
L%

7) VYka3arh BO3MOXHBIC CTCIIEHH OKHMCJIEHHUS CT. OK. +4.
8) CocraButh (HOpMYITy BBICIIETO OKCH/IA, OXapaKTEPHU30BATh €TO.
Beicmmii okcua SiO;. Xapakrep OKCH/Ia KUCITOTHBIMA.

dopma npeacTaBJieHus pe3yJbTarTa:

BrinonHenHas paboTa MpencTaBiseTcsl MPENnojaBaTeiIo B TETPaad AJs BBIIOIHEHUS MPAKTUYECKUX U
KOHTPOJBbHBIX PabOT MO AUCHUILINHE «XUMUS
BrinonHeHHbIE yIIpaXKHEHUS

Kpurepum oneHku:

«5» (OTAMYHO): BBICTABISETCSA CTYIEHTY, €CIM pacdeTHas W rpaduveckas 4acTH BBITIOJHEHBI B
MoJIHOM o0BeMe, pelieHrue OQOPMIIEHO C COOIOJICHUEM YCTAaHOBJICHHBIX MPAaBUI; CTYIEHT CBOOOHO
BJIa/IEET TEOPETUUECKUM MaTepUajIoM, 0€301IMO0YHO PUMEHSIET €ro IpU PEeLeHUH 3aa4.

«4» (XOpoIlo): BBICTABISETCA CTYJIEHTY, €CIM NpU BBINOJIHEHUH 33/JaHUS JOMYIICHBI
HE3HAYUTENIbHbIE OLIMOKH, pelieHre O(pOpMIIEHO C COONIOJCHUEM YCTAHOBJIEHHBIX MPABUI; CTYACHT
CBOOOJTHO BJIaJI€eT TEOPETUUECKUM MaTepHaIoM, 0€30IMO0YHO MPUMEHSET ero MPU PEeLIeHUH 3aay;

«3» (yHOBIIETBOPUTENHHO): BBICTABIACTCS CTYICHTY, €CIM 3aJaHWE€ BBIMIOJHEHO C «TPYOBIMH
omunOKaMu, pereHne opopmiIeHO 6e3 CoOIII0IEHHs YCTaHOBIECHHBIX MTPABUI ;

«2» (HEeyIOBIETBOPUTENIBHO): BBICTABISETCS CTYACHTY, €CIM pab0oTa HE BBIIIOJIHEHA.

Tema 2.1 Ctpoenue atoma. [lepuoanueckuii 3axon u Ilepuoanyeckas cucrema XuMHUYECKHX
semeHToB J[.U. MenaeneeBa

IIpakTnueckoe 3ansaTne Ne6
Penienne npakTHKO-OpPMEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHUI HA XapaKTepU3auuio
XHMHYECKHX 3JIeMeHTOB «MeTalsinyecKkHe 1 HeMeTaJUInYeCKue CBOICTBA,
3J1eKTPOOTPULIATEIbHOCTb U CPOJACTBO K 3JIeKTPOHY XUMHUYECKHX 3JIEMEHTOB B COOTBETCTBHE € UX
3JIEKTPOHHBIM CTPOCHUEM M MOJI0KeHHEM B MIEPHOAMYECKON cucTeMe XuMHYecKkux d1emenToB JIL.U.
MemnpeJsieeBa».

He.]'Ib: HAYYUTBHCA ONIPCACIATD MCTAJUIMYCCKUC U HCMCTAJIJIMUCCKHUC CBOMCTBA XUMHYECKUX
9JICMCHTOB.

BoinosiHeHne padoThl cioco0CcTBYET (POPMUPOBAHMIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06
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MarepunanbHoe obecrnieyeHue:

VYyeOHasi ayaAuTOpHsl AJis MPOBEACHUS JIGKIIMOHHBIX, 1a00paTOPHBIX U MPAKTUYECKUX 3aHATUN; IS
TPYNIOBBIX W WHAWBUAYAIBHBIX KOHCYAbTAMK; IS TEKYIIETO0 KOHTPOJS M IMPOMEXKYTOUHOM
aTTectaluu: pabouee MeCTO IMpernojaBaTelisi, padouue Mecra oOyuaromuxcs, Aocka. Kommbrorep:
AMDAtlon (tm)Il x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ monutopl9”,
npoektop EPSONEH-TW650, skpan Hactennsiii LumienEcoPicture - 1 mit.;

Muxkpockon "Mukpomen-C-13"—1 1mr.YueOHo-MeToquuecKasi IOKYMEHTAluUs, AUIaKTHUECKUE
cpenctBa. PaGouee MecTo mpernoaaBaress: MepcoHaIbHBIA KOMIIbIOTEp, paboune mMecTa 00y4aroumxcs,
Nocka ydeOHasi, yaeOHas MeOelb.

3ananmue:

Bompocsr y1st 3aKkperieHus: TEOPETHUECKOTO MaTepraia K MPakTUIeCKOMY 3aHSATHIO
1. Kakyro uadopmaruto gaér [lepuoanueckasi cucTeMa XMMHUYECKHX 3JIEMEHTOB?
2. Yro Takoe aToM, MoJieKya?
3. Kakue yacTuiibl BXOJST B cOCTaB aroma?
4. TlpuBeauTte MPUMEPhl METAUIOB M HEMETAJLIOB.
5. ChopmynupyiiTe nmpaBuiia 3al0JIHCHUS JHEPTETHUSCKUX YPOBHEH.

3aganus 1/ NPAKTHYECKOro 3aHATHS:
OTBeTbTe Ha 3a/aHMs, BEIOPAB BEIIECTBA M3 BAILIETO BApHAHTA IOJ] HOMEpaMH...(II0 YKa3aHUIO
YUUTEIS).

BapuaHntbl

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

=

JlaiiTe Ha3BaHME XMMHYECKHUX 3JIEMEHTOB U3 BAIlIErO BApHAHTA.

2. OmpenenuTe MECTOHAXOKICHUE XUMHUYECKOTO JIEMEHTa U3 BAIllero BapuaHTa MO0 HOMEpaMHu... B
Ilepuoguueckoii cucreme X9, yka3aB MOPSIKOBBIII HOMEpP, HOMEP TPYIIBL, MOATPYIITY, HOMEP
nepuoja u psii.

3. 3amummre cXeMmy CTPOCHHMS AaTOMOB XHUMHUYECKHMX OSJIEMEHTOB U3 Balllero BapHaHTa O[T
HOMEPAMH...

4. 3anummTe 3JIEKTPOHHYIO KOH(MUTYpPAIUIO 3JEKTPOHOB B aTOMaxX XHWMHYECKUX AJIEKTPOHOB U3
MpebIAYIIEero HoMepa.

5. Omnpenenute, ucnonb3ys [ICXD, W 3anUIIMTe OTHOCHUTENBHBIE AaTOMHBIE MAcChl XMMHYECKHX
3JIEMEHTOB M3 BAIIETO BapUaHTa M0 HOMEPAMHU....

6. VYkaxuTe KOJIMYECTBO HJIEKTPOHOB, IPOTOHOB U HEHTPOHOB B aTOMaX XUMHUYECKUX JIEMEHTOB M3
Balllero BapyUaHTa Mo HOMEPAMH. . .

7. BpmwumuTe B ABa CTOJIOMKAa XMMUYECKHE 3HAKU METAJJIOB U HEMETAJIJIOB U3 BAIllero BapuaHTa.
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8. 3amummre QOpMyINBl BBICIIMX OKCHIOB M JIETyYUX BOJOPOJHBIX COEAMHEHHH, 00pa30BaHHBIX
XUMUYECKUMHM DJIEMEHTAMHU U3 BalleTr0 BapuaHTa 10 HOMEPAMH. . .

IHopsiaoK BbINOJIHEHNSI PA0OTHI:

1. IToBTOpUTH TEOPETUUYECKUN MaTEepUa MO TeEME MPAKTUYECKOr0 3aHATHSI.
2. OTBETUTH Ha BOIPOCHI [ 3aKPEIUICHUS TEOPETUUECKOr0 MaTepuania.
3. BbInoaHUTH 33/1aHUS 110 TEME.

4. ObopMHTH OTYET.

Kpamkue meopemuueckue u yueOHo-memoouyecKue mamepuaibl
no meme NPAKMUYECKO20 3AHAMUS
Iepuoauveckuii 3aKoH.

[Mepuonnueckuii 3axkoH ObuT OTKpHIT J[.M. MenneneeBoiMm B 1868 romy. Ero coBpemenHas
(GbopMynMpoBKa: CBOWCTBA XMMHUYECKMX 3JIEMEHTOB U 00pa3yeMblX HMH COEAMHEHUH (NIPOCTBIX U
CJIO’KHBIX ) HAXOATCS B IEPUOINYECKON 3aBUCUMOCTH OT BEJIMYMHBI 3apsiia aTOMHOI'O S/pa.

[lepuognuecknii 3aKOH JIEKUT B OCHOBE COBPEMEHHOIO YYEHHs O CTPOCHHM BELIECTBA.
[Tepuonnueckas cucrema [[.M1. MeHneneeBa sSBISIETCSA HAMJSIHBIM OTPAKEHUEM MEPUOJINUECKOrO 3aKOHA.

B nepuoanyeckoit Taliuie 37€MEHTHl PACHOJOKEHBI B IMOPAIKE YBEIUYEHHUS aTOMHOIO 3apsja,
IPYNIUPYIOTCS B "CTPOKU U CTOJOLBI" - IEPUOABI U TPYIIIHL.

Ilepuon - psin TOPU3OHTAIBHO PACIOJOKEHHBIX XUMHUYECKMX 3JIeMEHTOB. 1, 2 m 3 mnepuonsl
Ha3bIBAIOTCS MAJIbIMH, OHU COCTOSIT W3 OAHOIO psiia 3JIeMeHTOB. 4, 5, 6 - Ha3bIBalOTCS OOJBUIMMU
IIEpUOJAaMH, OHU COCTOAT U3 JBYX PSAIOB XUMHUYECKUX DJIEMEHTOB.

['pynmoli Ha3bIBalOT BEPTHKAIBHBIA DA XUMHYECKHX DSJEMEHTOB B IIEPUOJUYECKON TadmuIe.
OneMeHTsl cOOpaHbl B IPYIIbl HA OCHOBE CTENEHM OKUCIIEHUS B BbIcIIeM okcuje. Kaxnas u3 BocbMH
TPYII COCTOUT U3 TJIABHOU MOATPYIIIIHI (2) ¥ TOOOYHOHN HOArpymiikl (0).

[Tepuonuueckas tabmuna .M. MenzaeneeBa COAEpKUT KOJIOCCAIbHOE YHMCIO OTBETOB Ha camble
pasHble Bompockl. [Ipn ymenoM ee MCHOJIb30BaHUU Bbl CMOXKETE IpeJIoJiaraTb CTPOEHHUE U CBOMCTBA
BELIECTB, YCIEIIHO MMCATh XMMUUECKHUE PEAKIIUH U PEILIATh 3aauu.

Pagnyc aToma.

Paguycom aToMa Ha3bIBalOT PacCTOSHME MEKIY ATOMHBIM SIIPOM M CaMOM JaJbHEW 2JIEKTPOHHOU
opbuTanpl0. JTO HE 4YeTKas, a YCJIOBHAas IpaHHIla, KOTOpas TOBOPUT O Haubosiee BEPOSTHOM MeCTe
HaXO0XJIECHUS IEKTPOHA.

B nepuone panunyc aroma yMeHbIIAeTCs ¢ YBEIMUEHUEM TOPSAIKOBOr0 HoMepa 31eMeHToB ("'—" cieBa
HanpaBo). ITO CBA3aHO C TEM, UYTO C YBEJIMUEHHUEM HOMEpa IrPYIIbl YBEIMUUBACTCSA YUCIIO AJIEKTPOHOB Ha
BHEIIHEM YpOBHE. 3allOMHMTE, YTO JJISl AJIEMEHTOB TJIABHBIX MOATPYII HOMEpP TPYIIbl PaBEH UYUCITY
JIEKTPOHOB Ha BHEIIHEM YPOBHE.

C yBenuueHueM 4ucia AIEKTPOHOB OHU CTAHOBATCA 00Jie€ CKYUYEHHBIMM, TaK KaK MPUTITHBAIOTCA
APYT K IpYTy CHIIBHEE: 3TO U €CTh IPUYMHA MAJIEHBKOI'O pajinyca aroma.

YeM MeHbILIE 3JIEKTPOHOB, TEM OOJbIIE Y HUX CBOOOABI U OOJbIIE pauyc aToMa, MO3TOMY paguyc
YBEJIMUUBAETCS B IIepuoJie "'«—" crpaBa HaJEBoO.

B rpynne paguyc atoma yBEIMYMBAETCS C YBEJIMYECHHEM 3apsjla aTOMHBIX SAEp - cBepXy BHM3 "|".
YeMm Oostpliie MepHo, TeM OOJbIIE MIEKTPOHHBIX OpOUTaIel BOKPYT aTOMa, COOTBETCTBEHHO, M OOJIbIIE
ero paauyc. C yMeHbIIEHHEM 3apsijia aTomMa B TpyIIe paguyc aToMa YMEHbIIaeTcs - CHU3y BBepx "1".
OTO CBSI3aHO C YMEHBIIECHMEM KOJHMYECTBAa 3JIEKTPOHHBIX OpOHTajieid BOKpyr aroma. [lyns mpumepa
BO3bMEM aTOMBI 00pa U aITIOMHUHUSL, 3JIEMEHTOB, PACIOJIOKEHHBIX B OJIHOM rpymie.
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eCmab 2 o opdumane

Crpoenne aroma.

ATOM — 3TO MeJbYalIlasg XUMAYECKH HeJleJIuMasl YaCTULA BELIECTBA.
ATOMBI MOTYT COEOUHATBCS JAPYr C JPYroM C IIOMOIIbIO XHMMHYECKUX CBA3€H B pPa3IU4HOU
[I0CJIEZI0BATENBHOCTH, 00pa3ys 00Je€e CI0KHBIE YACTHULIBI — MOJIEKYJIbI.
MoJjiekyjia — 3TO MeNbyYaillle YacTULBI, KOTOPBIE COCTOAT U3 aTOMOB. OHU SIBJISIFOTCSI XMMHYECKH
JeIUMBIMH.
ATOM cocToUT M3 0ojiee MENKHUX, WIH 3JeMEHTAPHBIX YaCTHULl — IPOTOHOB (p), HEUTPOHOB (n) U
AJIEKTPOHOB (&).
B nenTpe aroma pacrosaraercst iapo, KOTOPOE€ COCTOUT U3 MIPOTOHOB M HEUTPOHOB (MX 0O0IIee Ha3BaHUE
HYKJIOHBI), @ BOKpYI sJpa BpallaloTcs »3JeKTpoHbl. OmnucbiBaeMas MOJEIb aroMa Ha3bIBaeTcs
"rmanetapHoi" u ObuTa mpeiokeHa B 1913 rony Benukumu ¢usukamu: Huiascom bopom u DpHectom
Pezepdopaom.

DJIEKTPOHHASI KOHPUTYpANHs aToMa.

DNEKTPOHBI aTOMa HaXOIATCS B HEMPEPHIBHOM JIBHIKEHUU BOKPYT spa. DHEPIUsl 3J€KTPOHOB
OTJIIMYAETCS APYT OT APYra, B COOTBETCTBUH C TUM 3JIEKTPOHBI 3aHUMAIOT Pa3JINYHbIE SJHEPTETUUECKUE
YPOBHHU.

OHepreTu4eckue ypoBHHU MOAPA3AENIAIOTCS Ha HECKOJIBKO IIOlypOBHEM:

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

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

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

4. YerBepthiii ypoBeHb: COCTOUT U3 S-TIOAYPOBHSI: OJTHOM "s" stueliku (4s2), p-TTOAYPOBHS: TPEX
"p" stueex (4p6), d-moxyposus: natH "d" sueek (4d10) u f-moxyposus: cemu "f"' srueexk (4£14),
Ha KOTOPBIX NoMemaercs 14 a31eKTpoHOB.

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

1. 3anucars cuMBOII 3JIeMeHTa — HarpuMep Na

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

pPaBeH MOPSAKOBOMY HOMepY dieMenTa) — Na +11

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

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

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

4. Konn4decTBo 3J€KTPOHOB HAYMHATH 3alTUCHIBATH C TIOCIICHETO AIEKTPOHHOTO YPOBHS (cinost). Y

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

paBHO HOMEpY TpyIIBL. Y aTroMOB

AJIEMEHTOB MOOOYHBIX TOJATPYIIN HA OCTIEAHEM JIEKTPOHHOM CJI0€ BCera 2 3JIeKTpoHa.

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

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

6. KonnuecTBO 5SIEKTPOHOB HA OCTaBLIEMCSl JJIEKTPOHHOM CIIO€ CUHUTATh IO
pasHHIIe 3apsijia aToMa U YKCIIa 3alTMCaHHbIX 3J1eKTpoHOB (113=8).
Na+11) ) ) 281
7. lanee 3anmucaTh JIEKTPOHHYIO PopMyITy (MCTIOJIB3YsI TIOJICKA3KY)
1822522p63518. PaccunTtaTh KOJTMYECTBO 3JEKTPOHOB, IPOTOHOB U HEUTPOHOB B aTOME.
s atoma Hatpust: P=11, e=11, N=23-11=12.
Mertaninyeckre 1 HeMeTaNINYeCKue CBoicTBa

B nepuone ¢ yBenuueHunem 3apsiia aToMa METaUIMYeCKHE CBOMCTBA 0CIIa0eBalOT, HEMETAITHYECKHUE -
ycunuBatorcs (crneBa Hampaso "—'"). B rpynme ¢ yBennueHueM 3apsga aTomMa METaNIMYecKue CBOWCTBA
YCUJIMBAIOTCS, @ HEMETAJUTMIECKHE - ociabeBaroT (cBepxy BHU3 "|").

CpaBHUM MeTalTMYecKHe W HeMmeTauimueckue cBoiictBa Rb, Na, Al, S. Hatpuii, amomunuii u cepa
HaXOJATCs B OIHOM nepuoje. Merannudeckue cBoiictBa Bo3pactatoT S — Al — Na. Harpuit u pyounuit
HAXOJSTCS B OJJHOU TPYIINE, METAIIIMYECKHE CBOMCTBA Bo3pacTaloT Na — Rb.

Takum o00pa3oM, camble CHUJIbHBIE METAJUIMUECKHE CBOMCTBA MpOSBISET pyOuauii, HO C Jpyroi
CTOPOHBI - y HEro caMble cialdble HemeTaumueckue cBoicTBa. Cepa ob0nagaer cambIMU CIaOBIMU
METaJUTMYECKUMHU CBONCTBAMHU, HO, €CJIA IOCMOTPETH MO-APYrOMY, Cepa - CaMbIil CHIIbHBIA HEMETaJII.

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

CBoWcTBa B nepwopge B rpynne

MeTannuyecxue CBoNCTBa
NPOCTbIX BELWECTE

ocnabesalot YCUAMBAKOTCH

OcCHOBHbI® CBOACTBA
| BHICLUMX OKCUA0B U rMApPOKCUAOSE

ocnabesaiot yCUNAMBAKOTCR

HemeTannn4yeckue cBoKMcTBa
NpOCTbIX BellecTs

YCUTMBAIOTCR | O nabesaron

KuncnorHsie csoincrea
| BBICLUMX OKCMAOS U MAPOKCMAOS

YOUNVMBAOTCH | OCNaoesanoT

Boiciiue okcHabl M JieTy4re BOJIOPOAHbIE COeTHHEHUSI.

B nepuoanueckoii Tadinune J.M. MenzaeneeBa Hike 7 MEpHOJA HaXOJAMTCS CTPOKA, B KOTOPOM IS
KaKJOW TPYIIBI yKa3aHbl COOTBETCTBYIONINE BBICIINE OKCHJIBI, HIXKE CTPOKA C JETYYHMMH BOJAOPOJHBIMU
COCIMHCHHSIMU.

Jl71s 57IeMEeHTOB TJIaBHBIX MOATPYII HauuHas ¢ [V rpynmsl (B OOJIBIIMHCTBE Cly4yae) MakCHUMallbHas
crenenb okucienus (CO) ompenensiercs mo Homepy rpynnbl. K mpumepy, mias cepol (B VI rpymre)
MakcuMaibHas CO = +6, koTopyro oHa nposiBsieT B coeauHenusx: HySOy, SOs.

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

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

Kpurtepun onenku:

«5» (OTJIIMYHO): BBICTABISETCS CTYIEHTY, €CIM pacueTHass U rpaduueckas 4acTU BBIIOJHEHBI B
MOJTHOM 00BeMe, pelieHre O(OpMIIEHO C COOJIIOJIEHHMEM YCTAHOBJICHHBIX IMPaBHJ; CTYIEHT CBOOOIHO
BJIa/IEET TEOPETUUECKUM MaTepUajIoM, 0€301INO0YHO IPUMEHSIET €ro IPU PELIeHUH 3a1ay.

«4» (XOpoIlo): BBICTABISAETCA CTYIEHTY, €CIM NpPU BBHINOJIHEHUH 33/JaHUS JOMYIICHBI
HE3HAYUTENIbHbIE OMIMOKH, pelieHrne O(QOpPMIIEHO C COONIOJICHUEM YCTAHOBJIEHHBIX MPABUJ; CTYACHT
CBOOO/THO BJIaJI€eT TEOPETUUECKUM MaTepHaoM, 0€30INO0YHO MPUMEHSET ero MPU PEeLIeHUH 3aay;

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

«2» (HEeyJOBIETBOPUTENIBHO): BBICTABISETCS CTYACHTY, €CIM pab0oTa HE BBIIIOJIHEHA.
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Tema 2.4Knaccnpukanns HeopraHM4eCKNUX cCoeMHEHN I

IIpakTuyeckoe 3ansaTue Ne7
Pemenne npakTuyeckux 3aJaHui Mo Kiaccu(PUKaANMH, HOMEHKJIAType U XUMUYeCKUM (opmyJiam
HEOPraHU4eCKHUX BelleCTB PA3JIMUYHBbIX KJIACCOB (YrapHbIH ra3, yriieKucJblid ra3, aMMHaK, ramieHast
HU3BeCTh, HeralleHasi H3BeCTh, MNTheBasl CO/Aa U APYIUX): HA3BIBATh U COCTABJATH (POPMYJIbI
XMMHYECKHMX BellleCTB, ONpeae/siTh IPUHALJIEKHOCTH K KJaccy.

Heﬂb: HAay4YHUTBCA Ha3bIBaThb BCIICCTBA PA3JIMYHBIX KJIACCOB BCIIECCTB II0 CHCTEMaTHYECKOM
HOMCHKIJIATYpPEC, U COCTABJIATH (bOpMy.]IbI XUMHUYCCKUX BCHICCTB, OMMPECACIIATh NPUHAAIICIKHOCTD K KJIACCY

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

MarepuanbHoe odecrneyeHHe:

YyeOHast ayAuTOpHst JAJIs POBEACHUS JICKIIMOHHBIX, JTa00PaTOPHBIX M MPAKTHYSCKUX 3aHATUN; JIJIS
TPYNIOBBIX W WHAWBUAYAIBHBIX KOHCYJbTAIMA;, JUIA TEKYHIET0 KOHTPOJII W  IPOMEKYTOYHOMH
aTTecTaluu: pabouee MeCTO IpermojaBaTelisa, padoyue Mecra oOydarommxcs, Jocka. KommbroTep:
AMDAtlon (tm)Il x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ mounutopl9”,
npoekrop EPSONEH-TW650, skpan Hactennsiii LumienEcoPicture - 1 mr.;

Muxkpockon "Mukpomen-C-13"-1 mr.Yue6HO-MeTOIMYeCKass TOKYMEHTallUs, TUAAKTHYECKHE
cpenctBa. Pabouee MecTo mpernomaBaress: MePCOHATbHBIA KOMITBIOTEp, paboune mMecTa 00ydaronuxcs,
nocka yueOHasi, yaeOHas MeOelb.

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

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

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

4. CocraBbTe XUMHUYECKHE (POPMYJIBI OCHOBAHHIA.

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

5. CocraBbTe XUMUYECKUE POPMYJIIbI KUCIIOT:

a) CepHUCTas KUCJIOTA; T') XpOMOBast KMCIIOTa;

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

B) a30THast KMCJIOTA;

6. CocraBbTe XUMHUYECKUE (OPMYJIIBI COJICH.

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

0) cynbhuUT Kaaus; 1) KapOOHAT HATpPUS;

B) HUTPAT ATIOMHUHHUS, €) XJOPHJ [IUHKA.

7. HazoBuTe BemecTna:

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

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

Ilopsinok BbINOJIHEHUs padOTHI:
1. IIoBTOpUTH TEOPETUYECKUI MaTEPHAJI 110 TEME MPAKTUUYECKOTO 3aHATHUS.
2. BbIoMHUTE 3a7aHusl 110 TEME.

3. OpopMHUTB OTYET.

dopma npeacTaBieHus pe3yabrara:

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

BelntonHeHHbIE yIIpa)KHEHUS

Kpurepuu onenku:

«5» (OTIMYHO): BBICTABISIETCSl CTYIEHTY, €CIIM pacdeTHas W rpaduyeckas 4acTH BBIIOJHEHBI B
MOJTHOM 00BeMe, pelieHHe oGOpPMIIEHO ¢ COOJIIOJICHHEM YCTAHOBJIEHHBIX INPABUII; CTYAEHT CBOOOIHO
BJIaJIe€T TEOPETUYECKUM MaTepHaioM, 0€30IIMO0YHO MPUMEHSIET €ro MPH PEeIIeHUH 3a/au.

«4» (XOpoIIo): BBICTABISIETCS CTYIAEHTY, €CJIM TPU BBIMOJHEHUW 3aJaHUS JOIMYIICHBI
HE3HAUUTENIbHbIE OLIMOKM, pelieHne o(opMiIeHO C COONIOJEHHUEM YCTAHOBJIEHHBIX IPAaBHJ; CTYIEHT
CBOOO/IHO BJIAJIEET TEOPETUUECKUM MaTepranoM, 6€30mn00YHO MPUMEHSIET eTo IPHU PeIICHNH 3a/1a4;

«3» (yIOBIETBOPHUTENBHO): BBICTABISETCA CTYAEHTY, €CIM 3aJaHHe BBIOJHEHO C «TPyOBIMK»
omnOKamu, perieHne opopmiieHo 0e3 coOI0IeHHs YCTaHOBIEHHBIX MPaBUI ;

«2» (HEyIOBIETBOPHUTENBHO): BBICTABIISIETCS CTYACHTY, €CIM paboTa He BHIIOIHEHA.
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Tema 2.4 Knaccupukannss HeOpraHu4ecKux coeInHeHu i

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

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

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

MarepunanbHoe obecrnieyeHue:

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

Muxkpockon "Mukpomen-C-13"-1 mr.YuebHO-MeTOMMYECKasE JOKYMEHTALUs, JUJAKTHUECKUE
cpeactBa. Pabouee MecTo mpenopaBaresis: MEPCOHAIBHBIA KOMIBIOTEp, paboure mMecta 00ydaronmxcs,
JocKa yueOHasi, yueOHasi MeOeb.

3ananmne:

1. pemuTh 3KCIepUMEHTAIbHBIE 3314l Ha THIPOJIU3 COJIeH;

2. CocTaBUTh ypaBHEHUS pEeaKLIUi HEOPraHUUECKUX BEILIECTB;

3. CocTaBuTh reHETUYECKHE LIETIOUKH [TPEBPAILEHII HEOPraHUYECKUX BELIECTB.

ITopsinok BbINOJHEHHS PadOTHI:

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

2. Pemenue 3a1a4 no XuMuyeckuM GpopMmyiiam;

3. Pemrenne 3aa4 110 XUMHUYCCKUM YpPAaBHCHHAM.

3agauda Nel.

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

3agaua Ne2.

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

Hanummre ypaBHEHUs BceX peakluii B MOJIEKYJISIPHOM U HOHHOM BUAX.

3amaga Ne3.

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

3amaua Ned

OmnpenenuTh MpH MOMOIIM WHAMKATOPOB XapaKTEp BOAHBIX PACTBOPOB BEIECTB, MIPHUMEHSIEMBIX B
OBITY:

* creapata HaTpust C17H35COONa (X035 ICTBEHHOE MBLIO),

* cuntukaTa Hatpus Na2Si03 (KOMITOHEHT CHIIMKATHOTO KJIes ),

* kapOoHaTa Kanus (KOMIIOHEHT JIPEBECHOMN 30JIbI),

* NH4NO3 (azotHoe ynobpeHue).

CocTaBUTh YpaBHEHHUsI peaKlMii HEOPraHUYECKUX BELIECTB:

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

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

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

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

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

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

CocTaBbTe reHEeTHUECKHE [IEMOYKH MTPEBPAIECHUI BEIIECTB:

S — SO,— H,S03— K,S0;3

Li— LizO — LIOH—> LizSO4

dopma npeacTaBiaeHus pe3yJabrara:
BrinosiHeHHbBIE 3aaHU.

Kpurtepuu oneHku:

«5» (OTIMYHO): BBICTABISIETCS CTYISHTY, €CIIM pacdeTHas W rpaduyeckas 4acTH BBIIOJHEHBI B
IOJHOM 00BeMe, perieHre oGOpMIIEHO C COOMIOJCHHEM YCTAHOBJIEHHBIX INPAaBMI;, CTYJEHT CBOOOIHO
BJIaJIeeT TEOPETUYECKUM MaTepHaioM, 0€30INO0YHO MPUMEHSIET €ro MPU PELICHNH 33/1a4.

«4» (XOpoIlo): BBICTABIAETCS CTYACHTY, €CJIM TpPU BBIIOJHEHUU 3aJaHUS  JIOMYIIECHbI
HE3HAUUTENIbHbIe OLIMOKH, pelieHrne o(GopMIEHO C COOJIIOJEHUEM YCTAHOBJIEHHBIX IPAaBHJ; CTYJIEHT
CBOOO/IHO BJIaJIE€T TEOPETUYECKUM MaTepUaioM, 0e30M100YHO IPUMEHSIET €ro IPH PEIeHNH 3a1ay;

«3» (yIOBIETBOPHUTENBHO): BBICTABISETCA CTYAEHTY, €CIM 3aJaHHE BBIOJHEHO C «TPyOBIMK»
omnOKamu, perieHne opopmiIeHo 0e3 coOII0IeHUS] YCTaHOBIIEHHBIX IPABUI ;

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

IIpakTuyeckoe 3anaTue Ne9. KosimuecTBeHHbIe OTHOIIEHUS B XMMUH. OCHOBHbIE KOJIMYE€CTBEHHbIE
3aKOHBI B XMMMH U pacyeThl 10 YPABHEHUAM XUMHUYECKUX pPeaKIuii

Ileb: Hay4UTHCS BBITOIHATH PACUETHI 110 YPABHEHUAM PEAKIIUiA.

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

MarepunanbHoe obecrnieyeHue:

VYuebHas ayauTopus Ui NPOBEJCHUS JIEKLIMOHHBIX, JJAOOPATOPHBIX U MPAKTUYECKUX 3aHATHUH; A
TPYNIOBBIX W WHAWBUAYAIBHBIX KOHCYAbTAMW; JJIi TEKYIIETO0 KOHTPOJS M IMPOMEXKYTOUHOM
arTecTanuu: pabodee MeCTO Ipemnojaasaress, paboune MecTa oOywarommxcs, aocka. Kommbrorep:
AMDALtlon (tm)ll x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ monutopl9”,
npoekrop EPSONEH-TW650, skpan Hactennsiii LumienEcoPicture - 1 mit.;

Muxkpockon "Mukpomen-C-13"-1 mr.YueOHO-MeTOIMYECKasT JOKYMEHTALUs, JAUJAKTHUECKUE
cpeactBa. PabGouee MecTo mpenoaaBarelis: NEPCOHANbHBIM KOMIIbIOTEp, pabdoune MecTa 00ydarouuxcs,
JocKa yueOHasi, yueOHasi MeOeb.

3aganue:

1. Ompenenure, CKOJIBKO Cyibdara Oapus moayuutcs npu Bzaumoaeiicteuu 20,8 rBaCl,cNa,SOy,
eCIIN:

a) MPaKTUYECKUIl BBIXOJ] paBEH TEOPETHUECKOMY;

0) IpaKkTUYECKU BBIXO cocTaBisieT 99% OT TeOpeTHUECKOTO.

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

2. Cxkonbko Bomopona (M, V) MOXKHO MOIXYYUTh NMPH B3aUMOJIEHCTBHM | KT )KETE3HBIX CTPYKEK C
COJISTHOM KUCJIOTOM, €ClIi HEMETaJNIMYECKUX MpuMecel B cTpyxkke 2%, a TpaKTHUeCKU BBIXO]]
BOJIOpoAa cocTasisieT 99%.

YpaBHEHHUE peaKIUu Fe+2HCI—FeCl,+H,.

ITopsinok BbINOJHEHHS PadOTHI:

1.0O3HaKOMBTECH C KPATKUMHU TEOPETUUECKUMU CBEACHUSMM 110 KOHCIIEKTY JIEKIINH

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

3 O3HaKOMbBTECH C OCHOBHBIMHM METOJIaMU PEILEHUS 3a7ja4 Ha OCHOBHBIE IIOHSTHSI U 3aKOHBI XUMUH.
4 TIpoananu3upyiTe NpUMeEphl PEILIEHUS TUIIOBbIX 33]1a4.

5 BeInonHuTE MHAUMBUYaIbHBIE 3aJaHUSI B COOTBETCTBUH C BAPUAHTOM.

3anagal

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

Hano: Pemennue:
mZn=6,5r 1) CocTaBuTh ypaBHEHHE peakLun
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Mpy =7 Zn + 2HCI—ZnCl, + H»

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

3) CocTaBUTh IPOIIOPIIMIO IO YPABHEHUIO PEAKITUU U ONPEICITUTh Vi
1 mons Zn  — 1 moab Hy
0,1 moas Zn — x moab Hy
EY
vip=x 1 MOJTb
4) Beipa3uM KOJIMYECTBO BOJOPOAA B T U JI
MH2 = UH2:'VH2 = 2-0,1 = 0,2 T
V2= vyvip = 22,4.0,1 =2,24 1
OtBeT: M2 =0,21; VW2 =2,24 1; v = 0,1 Mob
V. 3aaun Ha IPUMECH.
3amaua 2
Cxonbko HerameHoi u3zectu CaO MOKHO NOJIy4uTh U3 | T U3BecTHsIKa, coaeprkamero 90%
KapOoHaTa Kanbuus ?

[aHo: Pemenue:
My = 1000 kr 1) CocTaBuM ypaBHEHHE TEPMHUECKOTO Pa3JIOKeHUs KapOoHaTa
Mcaco3 — 90% KaJIbIUsl.
=7 £
Mcao = - CaCO3— > CaO + CO;

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

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

3) CocraBuM MMPOMOPLHUIO IO YPABHCHUIO PCAKITUU.

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

Hcao=40 + 16 = 56 r/moub

100r — 56

900 Kr — Mca0

900 - 56
c0 = 00 sl4 KT

OTBeT: Mcao = 514 kr

3anaya3

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

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

pagei= 107+35,5 =142,5 r/moine

169r — 1425

16,9 r — Magc (Teop.)

Magci= M =1425T

169

m Z};ag =7 2) Onpenenum Mage (IPaKT.)

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

BrinonnenHbie 3a1aHusl.

M pgc (npaxm.) = =141 7T

Kpurepum oneHku:

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

«4» (XOpoIlo): BBICTABIACTCA CTYIEHTY, €CJIM IpPU BBHINOJIHEHUM 3a/JaHUS  JONYLICHBI
HE3HAYUTENIbHBIE OIIMOKH, peuieHne o(GopMiIeHO ¢ COONIOJEHUEM YCTAaHOBIICHHBIX IPAaBHJ; CTYIEHT
CBOOOJHO BJIaJI€ET TEOPETUUECKUM MaTepHaIoM, 0€30INO0YHO IPUMEHSET €ro MPU PEeLICHUH 3aa4;

«3» (yIOBIETBOPHUTEIBHO): BBICTABISECTCS CTYACHTY, €CIHM 3aJaHHE BBIIOJHEHO C «TPYyObIMH»
omKnOKaMu, pereHre opopmiIeHO 06e3 COOJII0ICHHS YCTaHOBJICHHBIX IPABUI ;

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

Tema 2.5Xumnueckue peakuuu. CKoOpocTb XMMHUYECKO# peakiuu. XuMHYecKoe paBHOBeCHE

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

Ieab:paccunTarh U3MEHEHHE CKOPOCTHM XMMHUYECKOM PEAKLNH, NPU YBEIMYECHUH KOHIICHTPALMH
IIPONYKTOB peakluuu. PaccMOTpeTs BIUsAHUE TEMIIEpATyphl U 1aBJIICHUE Ha COCTOSIHUU PABHOBECUS.

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

MarepuanbHoe o0ecnieyeHue:

VYuebHas ayaAuTOpus Ui MPOBEJCHUS JIEKIIMOHHBIX, JJAOOPATOPHBIX U MPAKTUYECKUX 3aHATHH; A
IPYNNOBBIX M WHAUBUAYAIbHBIX KOHCYJIbTALMM; JUISI TEKYLIEro KOHTPOJS U IPOMEXKYTOUYHOU
arTecTanuu: pabodee MeCTO IpernojaaBaress, paboune MecTa oOywaromuxcs, aocka. Kommbrorep:
AMDAtlon (tm)Il x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ monuTopl9”,
npoektop EPSONEH-TW650, skpan HacTennblii LumienEcoPicture - 1 mwir.;

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

3ananue:
3agauaNel Kak n3MEeHUTHCS CKOPOCTH peakiinu (cM.Tabmuiry 2.1), eciu KOHIIEHTPAIHIO TIEPBOTO
COCIMHEHHS B YPABHEHHS XMMHYECKOW PEAKIINH YBEIUYUTh B... pa3
Tabmumal.l — ucxoaHbIe TaHHBIC IS 3a/Ja4H.

Bapuant YpaBHEHHE XUMUYECKOU PEAKLIUU Bo ckonpko pa3
YBEIUYMUIIACh
KOHILICHTpaLUs
200y + Oy(ry = 2C0yy 3
2NO@y + Oy = 2NOy(py 2
COzr) + Cry = 2C0¢, 3
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COyH,0 1y = COpry + H,
Hywy + Jo) = 2H] ()
2Hy1y + gy = 2H,0(K)
COy + 2Hpry = CH30H
2NOGy + Clygy = 2NOCly,
2504 + Oy(y = 25051y
10 2NHs () = Noy + 3Ho

[Tonp3yscek Tabnuien 2.2 onpeaenure, B KAKyr0 CTOPOHY CMEHHUTHCSI PABHOBECHE B PABHOBECHOM
CUCTEME, ECIIU

© 00 N o o1 &~
W W NN W WM

1. VYBeIUUNUTH JAaBICHHUE B CUCTEME

2. [ToBbIcUTE TEMIIEPATYPY

3. Tabmuna 1.2 McxoaHele nanHble a1 3amgadau Ne2
Bapuant PaBHOBecHas cucrema
1 NZ(F) + 3H2(r) = 2NH3(F),AH = —92K,H}K
2 NZ(F) + OZ(F) = ZNO(F) ;AH = +180KA)K
3 2Hyy + Oy = 2H,0; AH= -492x]Tx
4 1

1
> Ha@y + 5 Fary = HFy; AH = — 144,31/«

2NOy = NyOyry; AH=+9,6x1]ic

2CO(r)+0y(y = 2C04y; AH = —568x/Ix
CO(r)+H,0(r) = COppy + Hy; AH = —42,6x]lx
CHagry + 2051y = €Oy + 2H,00%); AH = —890x /I
S(1B)+05ry = SOary; AH = —297x ]Ik

© 00 ~N o O

Ilopsinok BbINOJHEHHS padOThI:
1. Ucnionb3ys Tabnuiy 1.1 u 1.2 BeINOIHUTE YIpaXXHEHUS

Xox padoTsl
[IpounTtath TeOpEeTUUECKOE 0OOCHOBAHHUE.
3anucath AaTy BBINOJIHEHUS paboThl, HOMEpP, TEMY, BApUAHT PabOTHI.
BrmmmoauTe 3a1a9mn
Craenath 3aKIIIOYCHHS

Awnh e

®opma nmpeacTasJieHus pe3yJbTarTa:
BrmosHeHHBIE YIIPAXKHCHUA U ITPOU3BCACHHBIC PACUCTEI.

Kpurepum oueHku:

«5» (OTAMYHO): BBICTABISETCA CTYIEHTY, €CIM pacdyeTHas W rpaduyeckas 4acTH BBIOJHEHHI B
IIOJJHOM 00BeMe, pelieHre O(OPMIIEHO C COOJIIOJEHMEM YCTAHOBJICHHBIX INPaBWJI; CTYIEHT CBOOOIHO
BJIaJI€eT TEOPETUUECKUM MaTepHaioM, 0€30IIMO0YHO IPUMEHSET ero MPU PELICHNH 3a/1a4.

«4» (XOpoIlOo): BBICTABISAETCS CTYIEHTY, €CIM TpPU BHIIOJIHEHUH 33JaHUS  JIOMYLICHBI
HE3HAYUTeNIbHbIE OMIMOKH, pelieHrne O(pOpPMIIEHO C COONIOJICHHEM YCTAHOBJIEHHBIX MPABUJ; CTYACHT
CBOOOJTHO BJIaJI€eT TEOPETUUECKUM MaTepHajIoM, 0€30IMO0YHO MPUMEHSET ero MPU PELIeHUH 3aa4;

«3» (yIOBIETBOPHUTEIBHO): BBICTABISETCA CTYAEHTY, €CIM 33aJaHHE BBIIOJHEHO C «TPyOBIMH»
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omuoOKamMu, perenne opopmiIeHo 6e3 coOII0eHNS YCTAaHOBICHHBIX MPaBUI |
«2» (HEYIOBIETBOPHUTEIBHO): BBICTABIISIETCS CTY/ICHTY, €Il paboTa He BBITIOIHEHA.

Tema 2.5Xumnuyeckne peakuun. CKOpoCTh XMMHUYECKON peaknun. XuMHUYecKoe paBHOBeCHE

IMpakTnyeckoe 3ansitue Ne 11
CocraBiienue ypapuenuii OBP meTonom 31ekTponHoro 6ainanca. OnpenesieHue OKucanTeN el U
BOCCTAHOBHTEJICH.

Heﬂb: YpaBHUBATh OKHCIIMTCIBbHO-BOCCTAHOBUTCIBHBIC PEAKIUU, OMNPCACIIATh OKHCIWUTCIb U
BOCCTAaHOBHUTCIIb.

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

MarepuanbHoe odecrneyeHHe:

YyeOHast ayAuTOpHst JAJIs IIPOBEACHUS JICKIIMOHHBIX, 1a00paTOPHBIX W MPAKTHYSCKUX 3aHATUN; JIJIS
TPYNIOBBIX W WHAWBUAYAIBHBIX KOHCYJIbTAIMW; I TEKYIIETO0 KOHTPOJS M IMPOMEKYTOUHOM
aTTecTaluu: pabouee MeCTO IperojaBaTelisa, padouue Mecra oOydarommxcs, JjJocka. KommbroTep:
AMDAtlon (tm)Il x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ mounutopl9”,
npoekrop EPSONEH-TW650, skpan Hactennsiii LumienEcoPicture - 1 mr.;

Muxkpockon "Mukpomen-C-13"-1 mr.Yue6HO-MeTOIMYeCKass TOKYMEHTallus, TUAAKTHYECKHE
cpenctBa. Pabouee MecTo mperomaBaress: MePCOHATbHBIA KOMITBIOTEp, paboune mMecTa 00ydaronuxcs,
nocka yueOHasi, yaeOHas MeOelb.

3aganme:
MetogoM 3IeKTpOHHOro ©OanmaHca paccTaBbTe€ KOA(Q(UIHMEHTHI B YpPaBHEHHUSX OKHCIUTENBHO-
BOCCTAHOBUTENIBHBIX PEAKLIUN:
C+ H2 = CH4
Hg(N03)2 = Hg + NO, + O,
KoMnO4 + H,0 = KMnO,4 + MnO, + KOH
K,S503 = K,SO,4 + KsS
Zn + KNO3 + KOH = K,ZnO, + NH3 + H»0
Agzo = Ag + 0,

ITopsinok BbINOJHEHHS PadOTHI:
[Topsok BeINONIHEHUS PaOOTHI:
1. O3HaKOMBTECH C KpaTKUMU TCOPCTUUCCKUMHU CBCACHHUSIMHU (
https://znanium.com/catalog/document?id=370125. C. 76);
2. Pemenue 3a1a4 11 caMOCTOSITETLHOTO pazbopa

3aKOHYUTH COCTAaBJICHUC ypaBHeHI/Iﬁ OKHCJIINTCIbHO-BOCCTAHOBUTECIIbHBIX peaKLII/Iﬁ METOAOM
ANIEKTPOHHOTO OasiaHca:

1.Cl, + SO, + H,O —» H,SO,4 + ...

2. H,0, + KMnO4 + H,SO4— O5 + ...

3. I, + K;SnO, + KOH — K,SnOs + ...

4. Kl + KMnOg4 + HySOs— |, + ...

5. H,S + HNOg(KOHH)—) H,SO4 + ...

6. FeSO,4 + KMnO,4 + KOH — Fe(OH); + ...
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7. KI + KMnO4 + HCl — KIO3 + ...
8. Cu + H2S04 comy—> CUSO4 + ...
9. Sb + HNO; (pas6.)—> Sb,0s + ...

10. KI + KMnQO4 + H,O — KIO3 + ...
11. Bry, + H,S + H,O — H,S0O,4 + ...
12. FeSO,4 + KMnO4 + H,SO4— F62(504)3 + ...
13. Kl + K;,Cr,07 + H,SO4— 15 + ...
14. Ag + HNO3 (pas5)—> AgNO; + ..
15. NO; + H,O0 — HNO3; +HNO>

16. H,S + KCIO — S+ KCl + ...

17. FeCl, + Clo— ...

18. Zn + KMnO4 + H,SO4— ...

19. NalO3 + SO, + H,O — Nal + ...
20. HCI (omy + KCIOg—> Clp + ...
27.Cl, + KOH — KCI + KCIO3 + ...
21. H,S + HNO, > S + NO + ...

22. HyS + HoSO4 (eom)—> S + ..

23. HCl(eomy + MNOo—>Cl, + ...

(I)opMa NpeacTraBjJacHusd pedyjabTara:
BrinmonHenHbIe YIIpa)KHCHUA U ITPOU3BCACHHDBIC PACUCTHI.

Kpurepuu oneHku:

«5» (OTHI/II{HO): BBICTABJIAICTCS CTYHACHTY, €CJIM pacCUCTHAs U rpa(bI/IIIeCKaH YaCTHU BBIIIOJIHCHBI B
HOJIHOM 00BeMe, penieHre O(GOPMIICHO C COOJIOJCHHEM YCTAHOBJIICHHBIX MPABUII; CTYICHT CBOOOIHO
BJIaACCT TCOPCTUICCKHUM MAaTCPpUAJIOM, 0e301mun00YHO MNPUMCHSCT €TI0 IIPpU pCHICHUHN 3a1a4.

«4» (XOpOIlo): BBICTABIACTCS CTYACHTY, €CIIM TPH BBINOJHEHUU 3aJaHUSA  JOMYIICHBI
HE3HAYUTCIIbHBIC OI_HI/I6KI/I, peuieHuce O(I)OpMHeHO C CO6HIOI[CHI/I3M YCTAHOBJICHHBIX IIpaBUWJI; CTYACHT
CBOOOJIHO BJIaJIEET TEOPETUUECKUM MATEPUATIOM, 6€30IIMO0YHO IPUMEHSET €0 TIPH PELIEHHUH 33/1a4;

3» (YI[OBHGTBOPI/ITCHBHO): BBICTABJIACTCA CTYACHTY, €CJIM 3aJaHUC BLIIIOJIHCHO C ((FPY6BIMI/I»
omnOKamu, perieHne opopmiieHo 0e3 coOI0IeHHs YCTaHOBIEHHBIX MPaBUI ;

«2» (Hey,[[OBHeTBOpI/ITeHBHO): BBICTABJIACTCA CTYACHTY, CCIIN pa60Ta HE BBIITIOJIHCHA.
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Tema 1.2 YrieBogopoasl.

JlaGoparopHoe 3ansiTue Nel. YrijieBoaopoabl M UX NPUPOAHbIE HCTOYHUKH

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

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

MarepunanbHoe obecrieyeHue:

YdeOHas ayAuTOpUS ISl POBEICHUS JICKIIMOHHBIX, JIJAOOPATOPHBIX U MPAKTUYCCKUX 3aHSATHIH; IS
TPYINIOBBIX W HWHAWBUAYAIBHBIX KOHCYAbTAMW; JJISi TEKYIIETO0 KOHTPOJS M IMPOMEXKYTOUHOM
aTTecTanuu: pabodyee MECTO IperojaBaTells, padodyre MecTa oO0ydJaromuxcs, Aocka. [lomemenue st
MPOBEICHUS JTAOOPATOPHBIX, TPAKTUIECKUX paboT; /Ui TPYNIOBBIX U HHIUBUAYAJIbHBIX KOHCYJIbTAIUI,
JUISL TEKYIIET0 KOHTPOJIS U IPOMEKYTOUHOU aTTecTaliu: padouee MECTO MPeroaaBarelis, padoure Mecra
oOyyaromuxcs, gocka. Mebenp m1abopaTopHas, mKkad BHITSHKHON ¢ MOMKON —1 T,

PeakTuBHBIA mTaTUB ¢ HAOOPOM pEaKTUBOB (ILEJIOYM, KHUCIOTHI, COJH), WHIAMKATOPHI, MPOOHPKH,
MUTETKH, TIPOMBIBAJIKA C JUCTHILIMPOBAHHOW BOJOW. PeakTUBBI M MaTepHalibl: KapOUa KalbLusl; XJIOPUL
meaun CuCl2, ammuauHblil pacTBOp, GUIBTPOBaANIbHASA OyMara (I0JIOCKU pazmepoM 5*40 mm).

3aganme:
1. BcmoMHUTH TpaBHiia MO TEXHUKE OS30MAaCHOCTH MPH MPOBEACHUH J1a00paTOPHBIX PadoT.
2. IlpouuTaTh HHCTPYKIIMIO O IPOBEICHHIO OIBITOB.
3. IIpuroroBUTH HEOOXOAUMYIO XUMHUYECKYIO IOCYLy U 000PYJIOBaHUE JUISI IPOBEACHUS OIBITOB.
4. TIpoBecTH OIBITHI.
5. Odopmuts mabopatopuyo padoTy.
Ilopsinok BbINOJIHEHHS Pa0OTHI:

1. Tlposenute 1abopaTOpPHBIE ONMBITHI COTIACHO UHCTPYKIUH:

Onotm Ne 1. IlosryyeHue MeTaHa U M3y4YeHHe ero CBOWCTB
[TopsiioK BBIMONTHEHUS ONBITA!
1.B cyxyio npoOupky, cHaOXeHHYI0 MpPOOKOH ¢ Ta300TBOJHOM TpPyOKOH, MOMEIAIOT CMeCh U3
00€3BOKEHHOT'0 YKCYCHOKHMCIIOTO HATpUsl MU HATPOHHOM M3BECTU (CMECH €IKOro HaTpa M OKCHIa
KaJIbIMsI B OTHOWIEHUHU 1:2 I MpeaoTBpalleHHUs pa3pyLIeHHUs CTeKIIa I1eJI04bio) (BbICOTa o 6—
10 mm).
2.3aTeM YKpeIUIdioT MpPOOMPKY TOPU30HTAIBHO W HAarpeBalOT CMeCh B IJIaMeHHM ropenku. [Ipu
HarpeBaHUM HATPHUEBOU COJIM YKCYCHOW KHMCIJIOTBHI C HATPOHHOW M3BECTBIO IIPOUCXOIUT PACILECIIIICHUE
conu ¢ 00pa3oBaHHEM METaHa.
3.HarpeBanue HaTpueBHIX COJIe KapOOHOBBIX KHCJIOT C HATPOHHOM HM3BECTHIO SIBIISIETCS OOIIMM
71a00paTOPHBIM CIIOCOOOM IMOTYYSHHS TPEACIBHBIX YTIIEBOJOPOIOB.
Xumusm npoyecca: CH3COONa+ NaOH — CH41 + Na2CO3
[ToxuraroT BEIEISIOMUIACS ra3000pa3Hblii METaH y KOHIIA Ta300TBOIHOM TPYOKH.
MetaH ropuT rory00oBaThIM HECBETALIMMCS TUIAMEHEM.
Xumuzm npoyecca: CH4 + 202 — CO2 + 2H20

Onoim Ne 2. BpomupoBaHue npejejbHbIX YIJIeBOJI0PO10B
[TopsioK BBIMOTHEHUS OMBITA!
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1.B cyxyrwo mpoOupky momemnaroT 4 Kaluli CMECH XUIKUX ajJKaHOB M J00aBIAOT 1—2 Karum
pactBopa Opoma. CozxepkuMoe IpOOUPKH MepeMeIIrnBalT Ha Xonoay. Okpacka Opoma mpu 3TOM He
HCYE3aeT.
2.HarpeBaroT copepxumoe MpoOMPKU J0 MCUE3HOBEHHUs OKpacku. B oTBepcTue mpoOUpPKH BHOCST
CTEKJIIHHYIO TMaJOoYKy, CMOYEHHYIO pPacTBOPOM aMMHaka, - mosBisieTcss Oenbiii npiMoxk NH4Br.
[TuHeTOM BHOCAT B HMPOOMPKY CHHIOI JIAKMYCOBYIO OyMmMary, CMOYEHHYIO BOJOH, - JIaKMYCOBas
OymMara KpacHeer.
Xumuzm npoyecca: CH3-CH-CH2-CH3 + Br2 — CH3-CBr-CH2-CH3 + HBr
Onvim Ne 3. bpomupoBaHue HenpeaeJbHbIX YIJIEBO0OPO/0B
[TopsA0K BBIMOIHEHHUS ONBITA:
1.B cyxyro npoOupky momemaroT | Karumro, CMECH XUAKUX AIKEHOB, J00aBIAIOT |—2 karmm
pacTBopa Opoma M IepeMeIIMBaOT cCMeCh. Eciu jkenTas okpacka HE MCU€3a€eT, TO CMECh HarpeBaloT B
IJIAMEHU TOPEJIKH J10 UCUE3HOBEHUS OKPACKH.
2. B mpoOupkKy BHOCAT CHHIOIO JTAKMYCOBYIO Oymary, MpeaBapUTEIbHO CMOYEHHYIO BOJOH. LIBeT
JAaKMyCcOBOM Oymaru He u3MeHsieTcs. PacTBop ammuaka, BHECEHHBIH Ha CTEKJISHHOM MallOuKe B
MPOOUPKY, HE BBI3BIBAET 00OPa30BaHUs OEJIOTO JbIMa.
Xumusm npoyecca: CH3-C=CH-CH3 + Br2 — CH3-CBr-CHBr-CH3
Onovim Ne 4. IlosryyeHne aneTu/IeHa U ero ropeHue.
[TopsiA0K BBIMOTHEHHUS ONBITA:
1.B poOupky momemmarT MalieHbKui Kycodek kapomaa kanbius CaC2, 100aBIISIOT 2 KaIlUTd BOJBI U
3aKpBIBAIOT MPOOHPKY MPOOKOI C Ta300TBOIHON TPYOKOH, UMEIOIIEH OTTSHYTHIN KOHel. B nmpobupke
OypHO BbIIEJSAETCS Ta3000pa3HbIi alleTUIICH.
Xumuzm npoyecca: CaC2 + 2H20 — HC=CH + Ca(OH)?2
2.IlomxuratoT aneTuieH y KOHIA Tra300TBOAHONW TpyOku. OH TOPUT CBETSIIUMCS, KOTMTSIIUM
mwiaMeHeM. Peakiusi B3auMOJEHCTBUS KapOuAa KalblMsl C BOJOW DK30TepMUYHA. AICTHUIIEH,
MOJIYYEHHBIM U3 KapOuja Kalblivs, COACPKHUT HezHauuTenbHble kommuecTBa NH3, PH3, AsH3 u
JOPYrUX MPUMECEH U IMTOATOMY UMEET XapaKTEPHBIN 3amax.
3.Ilpumecn MOXHO YAAIUTh NPOMBIBAHHEM alleTUJIEHa BOJHBIM PAcTBOPOM JMXpoMaTa Kaiws,
MOJKUCIEHHOTO CEPHOU KUCITOTOM
Onvim Ne 5. O6pa3oBaHue aneTUJIeHUAa cepedpa.
[Topsmox BeIMONTHEHUS PaOOTHI:
1.B mpobupky BHOCSAT 2 KaIllld pacTBOpa HHUTpaTa cepedOpa M mpuOaBIAOT | Kamio pacTBopa
aMMHakKa — o0pa3yeTcst 0caJlok TuApoKcHIa cepedpa.
2.Ilpu noGaBnenun 1-2 xamenp pacTBopa amMmuaka ocagok AgOH nerko pactBopsieTcs ¢
o0Opa3oBaHHEeM aMMHA4YHOTo pacTBopa okcuaa cepedpa ([Ag(NH3)2]OH). Uepes aMmMmuauHbliii pacTBOp
oKcH1a cepedpa MpoIyCcKarT aleTHIIEH.
3.B mpobupke oOpa3yeTcsi CBETJIO-KENTHIH OCaToK aleTWIeHuIa cepedpa, KOTOpBIM 3aTeM
CTaHOBUTCS CEPHIM.
Xumusm nporecca: HC=CH + 2[Ag(NH3)2]OH — AgC=CAg| +4NH3 + 2H20
Onwvim Ne 6.CBoiicTBa OeH30.1a.

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

3. T'openue 6enzona. (OObIT MPOBOAAT B BHITSDKHOM Ikady!) B gapdopoByto vameuxy noMemaor
OJIHY Karutio OeH30J1a U MOKUTAI0T. BEH3011 TOPUT APKUM KOMTSIIUM TNIAMEHEM

2. 3anuimMTe ypaBHCHHUS PEakiuii B TETPa/b,
3. CpenaiiTe BBIBOJ O TIpOIeTIaHHON paboTe.
dopma npegocTaBjeHHs pe3yibTaTa

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

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

Kpurepun oneHKHu J1a00paTOPHOIo 3aHATHS:

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

«4» (X0poIo): BBIIOJHEHBl BCE 3a/laHusl JIabOpaTOpHOW padoOThl; CTYAEHT OTBETHJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHUSIMHU.

«3» (YIOBIIETBOPUTEIHHO): BBINOJIHEHBI BCE 3aJaHMs JAOOPATOpPHOM paboOThl C 3aMEUYaHUSIMU;
CTYIEHT OTBETHJI HA BCE KOHTPOJILHBIE BOIIPOCHI C 3aMEYAHUSAMH.

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

Tema 1.3 Kucaopoacoaeprxaiiue opranuyeckue coeIuHeHusl.

JlabopaTopHoe 3ansitue Ne2. « KadyecTBeHHBIC peaKIIMH Ha KHCJI0POACOAePKaLITe
OpraHuvecKue BelecTBay.

He.]'lb paﬁoTbIZ Hay‘{I/ITLCSI OpOBOAUTL  KAUCCTBCHHLIC PCAKIIMM Ha MHOI'OATOMHBIC CIIMPTHI,
aJIpaACTUAbl M Kap60HOBI)Ie KHUCJIOTBI, O3BHAKOMUTHCA C UX CBOMCTBAaMH U MMPUMCHCHUCM. KauecTtBeHHBIE
pCaKkuu NOATBCPAUTH YPABHCHUSIMU peaKuHﬁ.

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

MarepuanbHoe o0ecnieyeHue:

VYuebHas ayaAuTOpUS Ui IPOBEICHUS JIEKIIMOHHBIX, JJAOOPATOPHBIX U MPAKTUYECKUX 3aHATHH; s
IpYMINIOBBIX W HWHAWUBUAYAJIBHBIX KOHCy.]'IBTaI_[I/II\/’I; 1 TCKyHIEro KOHTPOJIA U HpOMe)KYTO‘IHOfI
aTTecTalMu: pabouee MeECTO IperojaBaTelis, paboune MecTa oOydaromuxcs, gAocka. [lomemenue s
IIPOBE/ICHUS JIAOOPATOPHBIX, IPAKTUYECKUX padOT; Ul IPYIIOBBIX U MHAUBUAYAIbHBIX KOHCYJIbTALUN;
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IUISL TEKYIIETro KOHTPOJIS U IPOMEKYTOUHOU aTTecTalliu: pabouee MecTo MpernoaaBaresns, paboune Mecra
oOy4Jaroruxcs, 1ocka. Mebenb madoparopHasi, mkad BBITSKHOW ¢ MOWKOM —1 1T,

PactBop dopmanbrernga, amMMHayHbBI pacTBOp OKcHaa cepedpa, ropsdas BojAa B IIUPOKOM
CTakaHe, pacTBOP 'MJIPOKCHIA HATPUs, YKCYCHAsl KHCIIOTa, paCTBOP TJIMIIEPUHA, PACTBOP Cyab(ara MeH,
MH/IUKATOPBI — (heHoNnpTaNenH 1 METUIIOPAHXK, PACTBOP KapOOHATa HATPUs, CTPYKKH MarHus

3ananmue:
1.BcrmoMHUTE paBuMIIa M0 TEXHUKE O0€30MMaCHOCTH MPH MPOBEACHUH JTA00PaTOPHBIX PadoT.
2.IIpounTaTh HHCTPYKIIMIO TI0 TIPOBEJCHHIO OIBITOB.
3.ITpuroToBUTH HEOOXOIUMYIO XMMUYECKYIO TIOCYTy U 00OPYAOBAaHHE JUIsl IPOBEICHUS OIBITOB.
4.1IpoBecTH ONBITHI.
5.0¢popMuTh Ta0OPaTOPHYIO padoTy.

ITopsinok BbINOJIHEHHUSI PAa0OTHI:

1. TIpoBenute 1a60OpPATOPHBIE OMBITHI COTJIACHO UHCTPYKITUU:
Onvim Ne 1. KauecTBeHHAsi peaKlusi HA MHOT0aTOMHbIE CIIUPTHI (TJIMLIEPHH)
[TopsiA0K BBITTOHEHUS OTIBITA:
1.Cuayvaina nomyuute rugpokcun meau (II).
2. 15151 3TOTO HaNEWTe B MPOOHMPKY Ha BhIcOTy 1-1.5 cM pactBop cynbdara meau (I1)
u 100aBbTe B 2-3 pasza Oouibllie pacTBOpa THIPOKCH]IA HATPUSI.
3. OtmeTbTe LBET Ocanka. Hamuivre ypaBHEHUE peaKIuu.
4Teneps npuseiiTe MPUMEPHO CTOJILKO ke pacTBOpa IIIUIEpUHA (UM HEMHOT'O OOJIBIIIE), CKOJIBKO
TIPUJIAIIA IEJIOYN. 3aNHIIUTe, 9TO HAOI0aeTe.
5.CocraBbTe ypaBHeHHE peakinu. Kakoe BemecTBo sBISeTCA PEaKTHBOM Ha MHOTOATOMHBIE CITUPT
Onvim Ne 2. Peakuusi cepeOpsiHOTO 3epKaJia — KaUueCTBEHHAs peaKIUs HA aJibJAeru/bl
[Tops 0K BBINOJIHEHUS ONbITA:
1. B aGcoutoTHO YHCTYyI0 IPOOUPKY MpuUiIeiiTe 2 MJI aMMHauyHOTO pacTBOpa OKcuaa cepedpa.
2.0cTOpOKHO J100aBETE HEMHOI'O PacTBOpa (hopMaIMHa WK TIFOKO3bI, IPHIINBAs 0 CTEHKE MPOOUPKH.
3. Yrto nHabmonaere? Ilpu HeoOX0AMMOCTH, TOMECTUTE MPOOUPKY B CTAKaH C ropsyeil BOJIOM.
4.He BcTpsixuBaiiTe U He nepememnBaiite pactBop! Hanummre ypaBHeHue peakiuu. Kak HaszbiBaercs
ATOT PEAKTHB Ha AJIbJCTUIHYIO TPYIIITY
Onvim Ne 3. U3yyenue cBOMCTB KAPOOHOBBIX KHCJIOT
[TopsiI0K BBITTOJHEHUS OTIBITA:
Jlokaxxute, 4TO yKCYCHasi KMCJIOTa MPOSBISET Bce 00IMe CBONCTBA KUCIIOT:
1. K pacTBOpy yKCYCHOI KHCIIOTHI 00aBbTE€ HEMHOI'O MHAMKATOpa — MeTuiopanxka. Kak okpacuics
unaukarop? O yem 310 ropoput? Hanummmre ypaBHeHHE TUCCOLMALINN YKCYCHOM KUCIOTHI;
2. B mpoOupky 6pochTe HECKOIBKO CTPYKEK MarHusi U J00aBbTE YKCYCHOM KUCIOTHI (OCTOPOKHO —
peakIus MOXKET UATH OYPHO U C CUIIBbHBIM pa3orpeBom!) Hamummre ypaBHeHUE peakii.
3. Hauetite B ipooupky pacteop mienoun (NaOH), no6aBeTe nHauKaTOp — PeHOMPTATICHH U
npuseiTe YKCyCHOM KHCIOTHI 10 0OecliBeUrBaHUs pacTBopa. HanumuTe ypaBHEHHE peaklnu.
4.K 1 mut pacTtBopa cofbl (OCTOPOKHO — BO3MOKHO OypHOE BbIjIeNIeHHe razal) 700aBbTe YKCYCHYIO
KucinoTy. Hanmumure ypaBHEeHHE peakiMy U CBOM HAOJIOJCHHUS.

2. 3amUIIATe ypaBHEHUS PeaKIMii B MOJICKYISIPHOM, HOHHOM U KPaTKOM HOHHOM BHJIE B TETPa/ib;
3. CaenaiiTe BBIBOJ O TIPOICTIaHHON padoTe

®opma npeaocTaBJieHns pe3ybTaTa
Ot4er o mponenaHHOW paboTe, ypaBHEHHE pEaKIUU, BBIBOABI HA Ka)/bIi OMBIT, BHIBOJA MO BCEil
nmabopaTopHoi padore.
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Kpurtepun onenkn 1a00paTOpHOro 3aHATHS:

«5» (OTIIMYHO): BBITIOJHEHBI BCE 3aJaHuUs J1ab0paTOpHON pabOTHI, CTYJAEHT YETKO U 0e3 OImmOOoK
OTBCTUJI HAa BCC KOHTPOJIbHBIC BOIIPOCHI.

«4» (XOpoIIo): BBIIOJHEHBI BCE 3a/laHusl JIAOOpaTOpHOW paboOThl; CTYIEHT OTBETHJ Ha BCE
KOHTPOJIbHBIC BOIIPOCHI € 3aMCHYAHUSAMMU.

«3» (yIOBIIETBOPUTEILHO): BBIMNOJIHEHBI BCE 3aJaHMs JAOOPATOpPHOM pabOThl ¢ 3aMeYaHUSIMU;
CTYACHT OTBCTHJI HAa BCC KOHTPOJIbHBIC BOIIPOCHI C 3aMCHYAHUAMMU.

«2» (He 3a4TeHO0): CTYJEHT HE BBIMOJHUJI WU BBHINOJIHWI HENPAaBWIBLHO 3a/aHus JabOopaToOpHOM
pa6OTBI; CTYACHT OTBCTHUJI HAa KOHTPOJIBHBIC BOIIPOCHI C OIJ_II/I6KaMI/I HUJIK HC OTBCTHUJI HAa KOHTPOJIbHBIC
BOIIPOCHI.

Tema 1.4 A3oTconep:kanue oprannyeckue coeJuHeHus.

JlabopaTopHoe 3ausiTue Ne3. «KadyecTBeHHbIEe peaKIMU Ha a30TCOAeP KALMEe OPraHuvYecKne
BeleCTBaY.

He.]'lb paﬁﬁTbl: Haqu/ITI)CSI IMPOBOAUTDH KAYCCTBCHHBIC PCAKIIMU HA a30TCOACPKAIIUC OPraHUYCCKUEC
BCIICCTBA, 3aKPCIHNTb YMCHUC COCTABJIATH YPABHCHHA HaA KAYCCTBCHHBIC PCAKIUU aA30TCOACPIKALIUC
OpPraHn4€CKrUC COCAUHCHM.

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

MaTtepuajbHoe o0ecneyeHue:

[lomemenne s mpoBeneHUs JAOOPATOPHBIX, MPAKTUYECKUX padoOT; [yl TIPYNIOBBIX U

WH/IMBUYAIbHBIX KOHCYJbTAIMN; JUISI TEKYHIETO KOHTPOJS M TPOMEXKYTOYHOW aTTecTanuu: pabouee
MECTO MperoaBaress, padoure MecTa 00yJarommuxcs, JOCKa.
Ilpubopvl u peaxmugvl: IWTATUB C TPOOUPKAMH; BOJIHBIA PACTBOP aMHUHOYKCYCHOW KHCIIOTHI
(rmunmaa) CH2(NH2)COOH (2% u 20%); pacTBOPBI HHAMKATOPOB (METHIIOBOTO OPaHKEBOT0, JIAKMYyCa U
denondranenna), yHuBepcaaIbHbIi UHAUKATOP, CIUPTOBAs TOpeJIKa, JepKaTeNb i1 TPOOHPOK, Majoyka
CTEKJISIHHAS, CTaKaH XUMHYECKHH BMecTUMOCTBHIO 100 (CM3) MJI, JIEl KOJIOTHIM, riauiuH 2%; cyxoi
kap6onat meau(ll) (CuOH),COs, pactBop ruapokcuaa Hatpus NaOH 10%., rmuuus (10%) pactBop
uutputa Hatpus NaNO; (20%); ykcycuas kucmora CH3;COOH (iremsinast), a3oTHast KHCIOTa(KOHII)
HNO3;, Mo4yeBMHa KpucCTalTM4ecKas, BOAa AUCTUIUIMPOBAHHAs, YHUBEpCAlIbHasl WHIAMKATOpHas Oymara.
pactBop MmoueBuHbl (NH3),CO 20%, pactBop uutputa Harpus NaNO;(20%), ykcycHas Kuciora
CH3COOH(nensiHast), HachIeHHBIN pacTBOp ruapokcuaa bapus Ba(OH), (6aputoBas Bosa).

3aganue:

1. BcnioMHUTH npaBuia Mo TEXHUKE O€30MacHOCTH MPH MPOBEAECHUH J1a00paTOPHBIX padoT.

2. [IpounTaTh MHCTPYKLIMIO 11O IIPOBEACHUIO OIBITOB.

3. [IpuroToBUTH HEOOXOAMMYIO XUMHUYECKYIO ITOCYAY U 000pYyI0BaHUE /ISl IPOBEACHHUS OIBITOB.
4. IIpoBecTH OMBITHI.

5. Odopmuts mabopaTopHyto padboTy.

7. Caenaiite BBIBOJ O MPOBEAEHHOM paboTe

ITopsinok BbINOJHEHHS PadOTHI:

1. Tlposenute 1abopaTOpPHBIE OMBITHI COTIACHO UHCTPYKIUH:
Onoim 1. OTHOIEHUEe AMHUHOKHUCJIOT K MHAUKATOpaM
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1.B tpu npoOupku nomectute no 10 kanenb pacTBopa aMHUHOYKCYCHOM KHCIOTHI (2%) u 1o0aBbTe
1o 2 KaIjIi pacTBOPOB MHIMKATOPOB: B MIEPBYIO — METHJIOBBI OPAHKEBBIN, BO BTOPYIO — JAKMYC, B
TpeThIo — (heHoIPTaTICHH.
2.Hanecure Karuio TJIMIMHA HA YHUBEPCAJIbHYIO MHAWKATOPHYIO OymMary u cpasy CpaBHHUTE €€ LIBET
co mkanoi. Ommmmure HAOMIONEHHS yKa3aB KakK H3MEHSEeTCs LBET HHIUKATOpPOB? OObSICHUTE
HaOmoAeHuss U cQOpMyIUpYHTE BBIBOJA, MCIOJB3Ysl ypaBHEHHME IUCCOLMALMM AMUHOKHCIOT C

o0pa3oBaHHEM OUITOJIIPHBIX HOHOB:
H2N —CH 2‘C(X)H: H3N " CHZ_ COO-
rNUUYUH (GunonspHbii o)

NH;  HZ0-N=0 JOH
o=c_ > 0=C_ 2N} ¢ 21,0
NH, H-0-N=0 on

H2C03 — > H,0 + C02¢

CO, + Ba(OH ), —’BaCOﬁ +H»0

Onvim 2. O6pa3oBaHue MeIHOH COJIM AMHUHOYKCYCHOM KHUCJIOTbI
1.B cyxyto npoOupky BHecute mmareneM kapoonat meau (1) u mo6asete 1,5 Mt 2% pactBopa
aMMHOYKCYCHOM KHCIIOTBI.
2. PeakimoHHyI0 cMech Harpeiite Ha ciuproBke. [locne HarpeBaHMs XOpOIIO BUIHA CUHSASA OKpacKa
pacTBopa.
3.YacTb pacTBOpa nepeneiTe B APYyryro NpoOUpKy U 100aBbTe K HEMY JIBE KaIlJId pacTBOpa
ruapokcuaa HaTpud. Bemmanaer nu ocanok ruspokcuya meau? I[ouemy?
4. OcraBuIyOCs YacTh KUJIKOCTH OXJIAAUTE, IOMECTUB MIPOOUPKY B CTaKaH C JIEASTHONW BOIOM.
[TocTteneHHO BBINAAIOT KPUCTAILIBI TPYIHOPACTBOPUMOM MEAHOM COJIM AMUHOYKCYCHOM KUCIIOTBHI.
5. A yckopeHus mpolecca KpUCTAIIIN3alui CTEHKY TPOOUPKHU OTUPAIOT CTEKIJITHHOM MajJouKoil.
Onummre HaOIIOIEHUS.
6.ITpuBenuTe ypaBHeHHE peakiu (00pa3oBaHUE KOMIUIEKCHBIX OKpAIlIEHHBIX B CHHUN IIBET MEIHBIX
cojiel XapaKTepHO AJIsl 0.-aMHUHOKHUCIIOT):

HsN —CH,—COO + CuCO3—

O0=C—0 NH;—CH, y
Cu ' Hzo ¥ COZ
CH;—NH; 0—C=0
KOMNNeKCHan Measan con
aMMHOYKCyCHOM KUCNOoTHI

Onwvim 3. B3aumoneiicTBe aMMHOKHUCJIOT € A30TUCTOI KHCJIOTOM
AMMWHOKHUCIIOTBHl B3aUMOJIECTBYIOT C a30THUCTOM KHUCJIOTOW C BBIJICICHUEM MOJEKYJISIPHOTO a30Ta
(XxapakTepHO ISl TIEPBUYHOW aMHUHOTPYIIBI). DTy PEAKIUI0 HCHOJB3YIOT JUIsl KOJUYECTBEHHOTO
ONPEACIICHUSI AMUHOKHCIIOT.
Tlopsiook evinonnenus onvima:
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1.ITomectute B mpodupky 10 kamens pacTBopa IMIMIIMHA, A00aBbTE 5 Karellb pacTBOpa HUTPUTA
HaTpus U 1-2 Kariaum jgeIsiHol YKCYCHOM KUCIIOTHI.

2.IIpobupky Berpsixaute. Yto Habmonaere? OnumuTe HaOIIOACHUS.

3.ITpuBenute ypaBaenue peakiuu. Chopmynupyiite BEIBOA.

NaNO, *CH3—COOH —>HNO, +CH3 —COONa

HN—CH,—COOH *HO—N=0 —>HOCH,—COOH +N,} + 1,0
aMMWHOyK CyCHast OK CMYK CyCcHas
KNUcnora Knanora

Onvim 4. PacTBOpMMOCTH MOUYEBHHBI B BOJ/Ie M 00pa3oBaHue ee coJiei
Ilopsadok evinonHenus onvima:
1.B npoOupKy BHECUTE KPUCTANIMYECKYIO MOUEBUHY LITIATENIEM U JOOABbTE HECKOJIBKO Kamellb BObI
710 ee MOJHOro pacTBopeHus. Karuio monydeHHOro pacTBopa HaHeCUTe Ha MHAUKATOPHYIO OyMmary.
2. ITo uBetHO# 1miKane onpeaenute pH pacTBopa MOYEBHHBI.
3.K nonyuennomy pactBopy q00aBbTe 2-3 Karuid KOHIEHTPUPOBAHHON a30THOM KUCIOTHI.
4.YUepe3 HECKOJIBKO CEKYH]I HAOIIOMAIOT BBHIMAQJCHUE KPHUCTAUIOB COJICH MOYEBUHBI (CIIOCOOHOCTH
MOYEBHUHBI 00pa30BbIBaTh TPYAHOPACTBOPUMYIO COJIb C A30THOW KHUCIOTOW HCHOJB3YIOT JUIS
OOHapyKEHHsI MOUYEBUHBI):

N

HN G NH, * HNO3 — = [HN—C—NH3NOy
0 0

MO4eBMHa HUTpPar MOYEBUHDI

Onummre HadmoaeHus. [IpuBeaure ypaBuenue peakiuu. CopmMyaupyiiTe BbIBOJ

Onoim 5. Peakuusi MOYEBHHBI € a30THCTOH KHCJI0TOM
Ilopsadok evinonnenus onvima:
1.B mpoGupky nomecture 1 eM® 20%-Horo pacTBOpa MOYEBUHBI, A00aBbTe 1,5 em® 20%-Horo
pacTBopa HUTpUTA HATpUA U 2-3 KaIulM JIEASTHON yKCYyCHOM KucaoThl. [Ipodupky 3akpoiite npoOKoi ¢
M30THYTOM ra300TBOAHOM TpYyOKOW, KOHEI| KOTOPOM OIyCTUTE B MPOOUPKY ¢ OApuTOBOW BOAOH, Kak
9TO MOKa3aHo Ha puc. 1.
2.1IpoOupKy C pPEaKIMOHHON CMECBhI0 BCTPSAXMBAIOT U HAOII00AIOM UHMEHCUBHOE 6blOeleHUe
ny3vipbko8 2az08 — a3ora U okcuga yriepona (1V), xoTtopelii 0OHapYKUBAIOT MO MOMYTHEHHUIO
0apuTOBOM BOJBI.
3.3anummMre HAOMIOJCHUS M NPUBEJCHHOE ypaBHEHHE peakiuu. HazoBuTe B ypaBHEHUH Bce
MCXO/IHBIE BEIIECTBA U MPOAYKTHI PEAKLIUH.
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Puc. 1. B3anmonueiicTBue MOYEBHUHBI C A30TUCTON KUCIIOTOM

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

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

H)CO3 ——= H,0 + C0,t

CO, * Ba(OH )o *’BaCOﬁ + H ,0

2. 3anummure ypaBHEHUS PEaKIHil B MOJIEKYJISIPHOM BUE B TETPA/Ib;
3. CnaenaiiTe BBIBOJ O IPOICIIaHHOM paboTe

®dopma npegocTaBJieHus pe3ybTaTa
Ot4er o mpojenanHoi padoTe, ypaBHEHUE PEaKIUU B MOJEKYISIPHOW U MOHHOM (hopMax, BBIBOJIBI
Ha KaXX]IbIi OIBIT, BEIBOJI IO BCEH 1abopaTopHOil padore.

Kpurtepun oneHkn 1a00paToOpHOro 3aHATHS:

«5» (OTIAMYHO): BBINOJHEHBI BCE 3aJaHUs Ja0OpaTOpHOIl pabOThl, CTYAEHT YeTKO U 0e3 OImuOokK
OTBETHJI HA BCE€ KOHTPOJIbHbIE BOIPOCHI.

«4» (XOpoIo0): BBHIIOJHEHBI BCE 3aJaHUsl J1TAOOpPaTOpHON paboOThl; CTYAEHT OTBETUJ Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYAHUSMHU.

«3» (YZOBIETBOPUTENHHO): BBIOJHEHBI BCE 3aJaHMS JIAOOPATOPHOW pabOTHI C 3aMEYaHHSIMU;
CTY/IEHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHHUSIMHU.

«2» (He 3a4TeHO): CTYJEHT HE BBIMOJHWJI WU BBHIMOJIHWI HENPAaBWIBLHO 3a/aHus JabOpaTOpHOI
paloThl; CTYJEHT OTBETHJI Ha KOHTPOJBHBIE BOIPOCHI C OMIMOKAMM WJIM HE OTBETHJI Ha KOHTPOJIBbHBIE
BOTIPOCHI.
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Tema 2.4
Kinaccndpukanus HeOpraHu4eckux coeMHeHu

JlabGoparopHoe 3ansiTue Ned
HNnenTudurkanusi HEOPraHUYECKUX BelECTB € UCNOJIb30BAHNEM UX (PU3UKO-XUMHYECKHX CBOICTB,
XapaKTePHbIX Ka4eCTBEHHbIX peakuuii. KauecTBeHHbIe peakiiu Ha CyJab(paT-, KapOOHAT- U XJIOPHI,
CHJIUKAT AHHOHBI

I_[e.m,: OBJIaI[GHI/Ie HaBbIKaMU MMPOBCACHUA XUMHUYCCKUX OIIBITOB, ITIOATBCPIKAAOIITUX CBOICTBa
OEJIKOB U HX HaXO0XXIACHUC B ITPOAYKTAX IIUTAHUA.

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

MarepuanabHoe odecrneyeHue:

VYyeOHast ayAuTOpHsl AJis MPOBEACHUS JICKIIMOHHBIX, 1a00paTOPHBIX U MPAKTUYECKUX 3aHATUN; IS
TPYNIOBBIX W HMHIWBUIAYAIbHBIX KOHCYIBTAIMMA, JUIS TEKYIMIETO KOHTPOISI ¥ TPOMEXKYTOUHOU
aTTecranuu: pabodee MecTo MpernojaaBaress, padoune MecTa oOyuaromuxcs, nocka. [lomemenue s
MIPOBEJICHUS JIAOOPATOPHBIX, MPAKTUICCKUX PAdOT; JUIsl TPYIIIOBBIX M WHIUBUIYATBHBIX KOHCYIIBTAIIUN;
JUIS TEKYIIEr0 KOHTPOJIS U MIPOMEXKYTOUYHOH aTTecTaluu: pabodyee MecTo mpemnojiaBaress, paboyne Mecra
oOyyaromuxcs, gocka. Mebenb madbopaTopHas, mkad BEITSHKHONH ¢ MOMKON —1 mIT.

PeakTuBHBIN mITaTUB ¢ HAOOPOM PEaKTUBOB (IEIIOYH, KUCIIOTHI, COJIM), HHIUKATOPHI, MPOOUPKH,
MUIETKH, IPOMBIBAJIKA C JUCTUTIMPOBAHHOW BOJIOM.

PeakTuBHBIN MITaTHB C HAOOPOM PEAKTUBOB (IEI0YH, KUCIOTHI, COJIN), TPOOUPKHU, TTUTIETKH.

3aganme:

BcroMHUTE MpaBuiia Mo TeXHUKE OS30IMaCHOCTH MPH MPOBEACHUN JTa00paTOPHBIX PadOT.
[IpounTaTh HHCTPYKIIUIO 1O MPOBEACHUIO OIBITOB.

[TpuroToBUTH HEOOXOTUMYIO XUMHUYECKYIO ITOCYTy U 000pyI0BaHUE I TPOBEICHUS OIBITOB.
[IpoBecTH OMBITHI.

OdopmuTts 1abopaTopHyro paboTy.

arODE

HOpﬂI{OK BbIITOJTHCHU A paﬁoTbI:

1. TIpoBenuTe MabopaTOPHBIE OMBITHI COINIACHO MHCTPYKLIUU:
Onvim Ne 1. Oonapysicenue xnopuo-anuona Cl.

[Tops0K BBINOJIHEHUS ONbITA:

1. Haneiite B mpooupky 2-3 karumm pactBopa coiau NaCl (KCI unu pactBopa constHO#M KHCIOTHI
HCIl) u mpuneiite 1-2 karum pactBopa HuTpara cepeopa AgGNO;. HaGmonaiite oOpa3oBaHue Oenoro
TBOPOKUCTOTO Ocajika ximopuaa cepedpa AgCl.

2. HanummmuTe ypaBHEHHE peakIMM B MOJIEKYJISIDHOH M MOHHOH (QopMax, OTMEThTE IIBETa
00pa30BaBIIMXCS OCAIKOB M HCXOAHBIX pAaCTBOPOB M Ha3BAHUS BEIICCTB.

Onwvim Ne 2. Oonapysicenue cynvpam-anuona SO

[Tops10K BBIMOJHEHUS OIIBITA:

1. Haneiite B mpoGupky 2-3 Kammm pacTBopa, cojepxamero cymbdar-annon SOs2 (NapSOs,
ZnS0O,4, FeSO4, HSO4 u T.11.) m mpuneiite 1-2 kamm pactBopa xjopuna Oapus BaCl,. HabGmromaiite
oOpa3oBaHue 0EJIOro KPUCTAIUTHUECKOTO ocajka cyiabdara 6apus BaSO;,.

2. HanumuTe ypaBHEHHE peakMM B MOJICKYJISIPHOH M HOHHOW (opMax, OTMEThTE IIBETa
00pa30BaBIIMXCS OCAIKOB M UCXOIHBIX PACTBOPOB U Ha3BaHUS BEIIECTB.
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Onvim Ne 3. Qonapyscenue cunukam-aHuona Sios”.

[TopsiTOK BBIMOTHEHUS OTIBITA!

1. Haneiite B mpoOupky 2-3 Kamid pacTBOpa, COJAEPIKAIIETO CHIIMKAT-aHUOH SiOs* (Na;SiOs,
K3SiO3 u T.11. vt KIieit CHITMKATHBIA KaHUENIApCKuil) u npuiieiite 1-2 karu pactBopa consinoit HCI wmun
cepuoii kuciaotel HySO4. Habmromaiite oOpazoBanne kpeMaueBo# kuciotel HySiO3 B Buae cTyaHs win
OEIBIX XJIOTBEB.

2. HanwumuTe ypaBHEHHE peakIMM B MOJEKYJISAPHOM M HMOHHOW (opmax, OTMEThTE IIBETa
00pa30BaBIIMXCS OCATKOB U MCXOHBIX PACTBOPOB U HA3BAHUS BEIIECTB.

Onvim Ne 4. Oonapyscenue kapoonam-aHuona COs%.

[TopsoK BBIMOTHEHUS OMBITA!

1. Haneiite B mpoGupKy 2-3 KAl pacTBOpa, cojepxkaiero kapGonar-anmon COsz”  (NayCOs,
K>CO3, NaHCO3 u 1.11.) 1 mpuieiire 1-2 kamam pacrBopa cosssaoit HCI mnm ceproit kucimotsr HySOs.
HabmonatiTe BeIeIeHHE Ty3bIPHKOB Ta3a. Kakoii ra3 Beimensiercs?

2. HanuiuTe ypaBHEHHE peaklMKi B MOJIEKYJIIPHOM M MOHHOM (popMax, OTMEThTE LIBETA UCXOTHBIX
1 00pa30BaBIIMXCS PACTBOPOB U Ha3BaHUS BEIICCTB.

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

®dopma npenocTaBieHus pe3ybTaTa
Ot4er o mpojenanHoi padoTe, ypaBHEHUE PEAKIIUHA B MOJIEKYIISIPHOW U HOHHOW (POpMAax, BHIBOJIBI
Ha KaXXJIbI{ OIIBIT, BBIBOJI IO BCEH 1abopaTOpHOI padoTe.

Kpurtepun onenkn 1a00paToOpHOro 3aHATHS:

«5» (OTAMYHO): BBIIOJHEHBI BCE 3aJaHUs J1a00OpaTOpHOIl pabOThl, CTYAEHT YeTKO U 0e3 OImnOoK
OTBETHJI Ha BCE KOHTPOJIbHBIE BOIPOCHI.

«4» (X0poIo): BBIIOJHEHBl BCE 3a/laHusl JIabopaTOpHOW padoOThl; CTYIEHT OTBETHJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEUYaHUSMHU.

«3» (YIOBIIETBOPUTEILHO): BBIMOJIHEHbl BCE 3aJaHUs JaOOpaTOpHON pabOThl ¢ 3aMEYaHUSIMU;
CTY/IEHT OTBETUJI Ha BCE KOHTPOJIbHBIE BONIPOCHI C 3aMEYaHHUSIMHU.

«2» (He 3a4TE€HO0): CTYJEHT HE BBINOJHWJI WU BBINOJIHWI HENPAaBWIBHO 3a/aHus Jab0paTOpHOMN
paloThI; CTYJEHT OTBETHJI Ha KOHTPOJIbHBIE BOIIPOCHI C OIIMOKAaMM WJIM HE OTBETHJI Ha KOHTPOJIbHBIE
BOIIPOCHI.

Tema 2.6 Jy1eKTPOIMTHYECKAS THCCOIM AU

JlabopaTopHoe 3ansitue NeS
Tunbl XUMHYECKUX peakuuii”
HccaenoBanue TUIIOB (110 COCTABY M KOJIMYECTBY MCXOAHBIX M 00pa3yIOLIMXCS BELECTB) U IPU3HAKOB
XMMHYeCKHX peaknuii. Peaknuu nonHoro ooMena. cnibiranue pacTtpoB coJieii MHHIUKATOPAMM.

Heﬂb paﬁoTbI: OonpeaAciiATbL CpCAy pacTBOPOB BCHICCTB, COCTABIATH YPABHCHUA peaKuI/n”{ B
MOJICKYJIAPHOM WM MOHHOM BHUJEC; IMPOBOAWUTH PCAKIIUN BSaHMOHeﬁCTBHH coyer ¢ KHCJIOTaMH, IICJI0YaMHu H

MEXKIY COOOH.

BoinosHenune padotel ciocodcTByeT (POPMUPOBAHUIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06
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MarepuasnbHoe odecrnieyeHue:
VYuebHast ayuTopust [UTs IPOBEICHUS JICKIIMOHHBIX, JTA00PATOPHBIX U MPAKTHUYECKUX 3aHSATHIA; U TPYIIIOBBIX
Y MHIUBHUYaJIbHBIX KOHCYJIbTAIIMI; ISl TEKYILIETO KOHTPOJIS M MPOMEXKYTOUHOM aTTecTauuu: padoyee MecTo
nperioiaBaress, paboune Mecra o0yJarormmxcs, gocka. [lomerenue mist mpoBeieHuns 1a00paTOpHbIX,
MPAKTUYECKUX PAOOT; Il TPYIMIIOBBIX U MHIMBUYATbHBIX KOHCY/IbTALIWIL; ISl TEKYILLIETO KOHTPOJIS U
MPOMEKYTOYHOM aTTeCTAIH: padodee MECTO MPENoIaBaTelis, paboure MecTa 00yJaroIuxcsi, Jocka. Mebeln
naboparopHast, mKad BBITSDKHON ¢ MOMKOM —1 1T,
PeaxTuBHBII 1ITaTHB C HAOOPOM PEAKTUBOB (ILIEJIOYH, KUCIOTBI, COJIN), UHAUKATOPBI, TPOOUPKH, TTUIIETKH,
MIPOMBIBAJIKA C TUCTUJUIMPOBAHHOM BOOM.

3aganme:
1. BcrnomMHUTB mpaBuiIa IO TEXHUKE 0€30MTaCHOCTHU MPH MPOBEICHUH JTA00PATOPHBIX PadoOT.
2. Tlpountarh HHCTPYKIMIO 1O IIPOBEICHHUIO OITBITOB.
3. TIpuroroBuTh HEOOXOMUMYIO XHMHUYECKYIO TTOCYIY U 000PYIOBAHUE JIJISI TIPOBEIICHHS OITBITOB.
4. TIpoBecTH OIBITHI
5. OdopmuTs 1abopaTtopHyrO pabdory.

HOpﬂ)IOK BBIIIOJTHCHU A p360TbI:

1. TlpoBenure 1a00pPAaTOPHBIE OIBITHI COMIACHO MHCTPYKIHU:
Onvim Ne 1. B3aumooeiicmeue Kuciom u OCHO8AHUIL (DeaKyus Hellmpaiu3auuu).

Iopsi10K BBINOMHEHUS PaOOTHI:
1. Haneiite B mpoOupky 5-10 kanenb pactBopa mesnoun u 1-2 xarwm pactBopa (enondranenna. Habmonaiite
M3MEHEHHE 1IBETA.
2. 3arem noGasistiite 1o 1 karute pactBopa kuciaotsl (HCI wm H,SOy), Betpsixusast ipodupky. OTMeTbTe
M3MEHEHHE [[BeTa C MAIMHOBOTO JI0 OECIIBETHOI'O MOCIIE MPUOaBIEHHsI HEKOTOPOTo KOJIMYECTBA KUCIIOTBL.
3. [Touemy pacTBOp 0OECIBETHIICS HE Cpazy?
4. Hanimre ypaBHEHHE PEakIMU B MOJIEKYJISIPHOM U HOHHOM BUJIE.
5. CnenaiiTe BBIBOZ O TOM, YTO 00pa3yeTcs B pe3ysbTaTe peakiiy HeUTpau3alnu.

Onvim Ne 2. Jleiicmeue na pacmeopul coneii pacmeopamu uieio4eil.
ITopsoK BHITOTHEHUS OTBITA:
1. B ony npobupky Haneiite 5-10 kanens pactBopa comu sxenesa (111)-(FeCls), B npyryro comu memu (11)-
(CuSQy).
2. B 06e npobupku 1o KaruisiM rputkBaiite pactBop mesaour (KOH wm NaOH).
3. HaGmoaiiTe 06pa3oBaHue 0caikoB Oyporo 1 roiyooro 1BeTa.
4. Harmimme ypaBHEHUsI PEaKIMii B MOJICKYJIIPHOM F HOHHOM BHJIC.
5. Cnenaiite BBIBOJI O B3aUMOJICHCTBUH COJIEH CO LIETOYAMHU.

Onvim Ne 3. /leticmeue na pacmeopbul conieil pacmeopamu Kuciom.
[Topsi10K BBITTOJTHEHHS OTTBITA:
1. B mpoGupky Hazeiire 10 kanens pactBopa cojsl — kapoonara Hatpust Na,COs.
2. lo6aBbTe mo karism pactBopa Kuciaotsl (HCI wmm H,SOy).
3. HaGmonaiiTe BbIIeIeHHE ra3a.
4. HarmcaB ypaBHEHHE peakIliy B MOJICKYJISIPHOM M HOHHOM BHJIE, OOBSICHHTE, ITy3bIPHKH KAKOTO Ta3a
BBIJICIISFOTCSL.
5. Cnenaiite BBIBOJI O B3aUMOJICHICTBUM COJIEN C KUCIIOTAMH.

Onovim Ne 4. B3aumooeiicmeue coneii meiicoy coooil.

[Topsi10K BBITTOJTHEHWS OTTBITA:
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1. Haneiite B mpoOupky 2-3 karum pactBopa cont P(NOs), (Pb(CH3COO),) u nputeiite 1-2 karum pactBopa
nomuna kamvs Kl. Habmomaiite o6pa3zoBanue sxentoro ocaaka noauaa ceunmna (11) Pbly.

2. Hanmmmre ypaBHEHHE peakiMy B MOJIEKYJIIPHON U MOHHOM (hOpMax, OTMETBTE L[BETa 00Pa30BABILIMXCS
OCAJIKOB Y UCXOJIHBIX PAaCTBOPOB U HAa3BAHUS BEILIECTB.

3. Cnenaiite BbIBOJ O B3aUMOJICHCTBUM COJIEH.

Onvim Ne 5. /leiicmeue pacmeopoe coneit, Kuciom u wienouei Ha unouxamopwl. I'uoponus coneii
[opsinok BbIOMTHEHUS paOOTHI:
1. Ha nosnocky yHuBepcanbHON HHIMKAaTOPHOW OyMa)kKKi HaHECHTE 10 1 Karuie pacTBopa COJISIHOM WM CEpHOM
kuciotel (HCI, H,SOy), pactBopa mienoun (KOH win NaOH) u muctrsimpoBanHoii Bopl. OTMETHTE LBET,
3armimte B Tabmuiry. [1o mkarne yHuBepcaTbHOM MHIMKATOPHON Oymaru onpeenure 3Hauerne pH pactsopos,
3alUIIUTe B TAONIUILY.
2. B opHy npoOupKy HaneiTe 5 Kaneib KUCIOTHI (JF000i1), BO BTOPYIO MPOOHPKY S Karleb pacTBOpa IeovH, B
TPEThIO TUCTUILITMPOBAHHBIN BO/IBI. J[o6aBbTe BO Bee mpoOupku HeMHOTO 1. HoO 1 no 1-2 karm pactBopa
denondrarenna. OTMETHTE IIBET PaCTBOPA. 3aIHIIKTE B TAOJHITY.
3. Ha nonocky yHUBEpCaIbHOW HHUKATOpHOU OyMaskku Hanecute 1o 1 karute pactBopa Aly(SOy)s (FeCls,
Fex(SO,)3, FeSO,), pactBopa Na;CO3 (K,CO3, NaCH3COO) u pacteopa NaCl (KCI, Na;SO,). OrmersTe 1Ber,
3anuiute B Tabnuiry. 1o mixane yHuBepcanibHOM HHIUMKATOpHOM Oymaru onpeenure 3HaueHue pH pactsopos,
3aIHIINATE B TAOJHITY.
4. Cnienaiite BBIBOJ] O ACHCTBIM PaCTBOPOB BEILIECTB HA MHIMKATOPDI, ONPENIEITUTE PEAKIUIO CPE/Ibl PACTBOPOB,
YUUTBIBas, 4TO IpU PH = 7 — cpena HeliTpanbHas, npu PH>7 — cpena wmwenoynas, a npu PH<7 — cpena kucnasi.
3anoHuTe MOCIeAHUM CTOI0CI TAOIHIIBL.
5. Ilo 3Ha4eHMIO CpeJibl paCTBOPOB 3AIIOJIHUTE B TAOJIUIIE CTPOKH CTOJIONA, YKa3bIBAIOILLIETO HA [IBET
uHMKaTopa gexondranenHa B pactBopax comneil. [loarBepanTe cBou BHIBOBI ONBITHBIM TyTeM. B Tpu
MPOOMPKH HAJIEUTE 110 5 Karellb pacTBOPOB COOTBETCTBYIOLIMX COJEH, HCIIONB3yeMbIX B II. 3. JlobaBbTE BO BCe
npobupku HemHoro 1. HoO u no 1-2 karmm pactBopa denomndranenta. OTMeTsTe LBET pacTBOPA.
6. HanmmmmTe ypaBHEHUS 37IEKTPOIMTHYECKOM AUCCOMAIIMN KKIOTO U3 BEIIECTB.
7. OObsiCHUTE, IPUCYTCTBUEM KaKMX MOHOB 00YCJIOBJIEHBI KUCTIAs cpejia U IIeNIoUHast Cpesia pacTBOPOB.
8. Hanmimmire ypaBHEHUsT peaKiuii THAPOIN3A COJICH B MOJIEKYJISIPHOM 1 MIOHHOU (popMax.
Tabnuiia HaOMOaSHMIA:

[[Bet nnmKaropa pH pactBopa
(0 1IKase YHUBED.
WHJMKAT. OyM.)

PactBOp
BEIECTBA ®Oenondranens YHUBEpCAIBHBIN

Cpena
pacTBopa

HCI (H,S04)

KOH (NaOH)

H,O

Alx(SO4)s (FeCls)

Na,COs

NaCl (N8.2804)

2. 3anWIHTEe ypaBHEHUS PEAKIHiA B MOJICKYJISIPHOM, HOHHOM M KPaTKOM HOHHOM BHJIC B TETPA/Ib;
3. B ombite 5 3amonHuTe TAOIMILY;
4. (Cpenaiite BBIBOJ O TIPOJICIAHHOM padoTe.

®dopMma npeocTaBeHNs1 pe3yJibTaTa
Ortuer o npojieTaHHOM paboTe, BEIBOIBI HA KaXK/IbIi OIIBIT, 3aII0JTHEHHAs TaONuIIa, BHIBOJ IO BCEH
nmabopaTopHoit padoTe.
Kpurepun oneHkn 1a00paTOpHOro 3aHATHS:
«5» (OTIAMYHO): BBINOJHEHBI BCE 3aJaHUs Ja0OpaTOpHOIl pabOThl, CTYAEHT YeTKO U 0e3 OImnOoK
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OTBCTUJI Ha BCC KOHTPOJIbHBIC BOIIPOCHI.

«4» (XOpoIIo): BBIMIOJHEHBI BCE 3aJaHHS JIA0OpAaTOPHOW pPAaOOTHI, CTYACHT OTBETHUJI Ha BCE
KOHTPOJIbHBIC BOIIPOCHI C 3aMCHYAHUSAMMU.

«3» (yIOBIIETBOPUTEIHHO): BBITIOJHEHBI BCE 3a/aHUsl JITAOOpAaTOPHOW pabOThl C 3aMEYaHUSIMU;
CTYACHT OTBCTHUJI HA BCC KOHTPOJIbHBIC BOIIPOCHI C 3aMCHYAHUAMMU.

«2» (HE 3a4TEHO): CTYJCHT HE BBIIOJHII HIJIM BBIIOJIHHUII HEMPABWILHO 33aJaHHs J1abOpaTOpHOM
pa6OTBI; CTYACHT OTBCTHUJI HAa KOHTPOJIBHBIC BOIIPOCHI C OH_II/IGKaMI/I HJIK HC OTBCTUJI HAa KOHTPOJIbLHBIC
BOTIPOCHI.

Tema 2.7 Metasuibl. Hemeranibl. O0mme cnoco0bl MoJIy4eHHsI METAJJIOB

JlabGoparopHoe 3ansiTue Ne6
KauecTBeHHBIE peaklIuM HA KATHOHBI METAJLIJIOB

He.]'lb paGOTbI: HaquTbCﬂ MMPOBOAWUTH KAYCCTBCHHLBIC PCAKIIMKU HAa MOHBI MCTAJIJIOB, 3aKPCIIMTH
YMCHHEC COCTABJIAITh YPABHCHUA B MOJICKYJIAPHOM U HOHHOM BHUJIC.

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

MaTtepuajbHoe obecnieyeHue:
ITomenienue Ju1st MpoBeAeHUS 1a00PATOPHBIX, TPAKTUYECKUX PabOT; 1J1sl TPYNIIOBBIX U MHAWBUIYAIbHBIX
KOHCYJIbTAIIHI; U TEKYIIET0 KOHTPOJIS M TPOMEXKYTOUHOM aTTeCcTallly: padoyee MECTO IpenojaBaress,
paboune Mecta obydarouuxcs, 1ocka. Hoyroyk, ASER UN3481 15»; npoextop Aser X1273 DLP -1
IT.; 9KpaH nepeHocHoi HarmonbHbIH APOLLO-T SMT-1103 —1 mt.; Me6enb nadboparopHas, mkad
BBITSDKHOM ¢ MO#KO# —1 mT.; Ph-metp "Mynbrurect UIJI-101c kommuexkTom ams onpeneneHus ph—1
wt.; Ph-metp skcnepr-ph*—1 mr.;
Becrwl nemnepusie AAD-200-1 wt.; Becsr —1 mit.; Buckosumerp B-36-246 —1 wt.; Buckozumerp B3-
246 111-1 wt.; Hacoc Komosckoro—1 m.; Tepmomerpst TJI prytHbeie—10 mt.; Tepmomerp TC-7-m1-1
mT.; CTOBI TUTPOBAIbHBIE C HAACTaBKaMM —3 1IT.; Tabnuna MenaeneeBa — 1 mT.; mKadbl CyIIUIbHBIE,
HIUTIBI TUTEIBHBIC; MKaQ BBITSKHON C MOWKOM; CTOJIBI JaOOpaTOpHBIE; HAJACTABKH JIJISl CTOJIA.
PeakTuBHBIN IITATUB ¢ HAOOPOM PEAKTUBOB (IIET0YH, KUCIOTHI, COJIN ), HUHIAUKATOPHI, MPOOUPKH,
ITUATIETKH, IPOMBIBAJIKA C JUCTHILIMPOBAHHOW BOJIOM.
Ob6opynoBaHue: mMTaTUB ¢ Ipodupkamu, nunetku. Peaktussr: BaCly, xnopua xenesa(Ill) FeCls, cynbdat
xenesa(Il) FeSO,, kpacuas kpossiHas conb Ks[Fe(CN)g], sxenras kpossinas cosib K4[Fe(CN)g], BaSOy,
AgNO3, NaCl, NH;OH, CuSOQg4.

3aganue:
. BcmoMauTh MipaBmIIa 1Mo TEXHUKE OE30MaCHOCTH MPHU MTPOBEACHUH JIA0OPATOPHBIX PadOT.
. [IpounTarh HHCTPYKIHUIO 1O POBEACHUIO OIBITOB.
. [IpuroToBUTH HEOOXOAUMYIO XHUMHUYECKYIO TTOCYTy U 00OPYIOBaHUE JIJIsi TPOBEACHHUS OTIBITOB.
. [IpoBecTH OMIBITHI.
. Opopmuts mabopaTopHyto padboTy.
. 3amonHUTE TAOIUILY
. CnenaiiTe BEIBOJ O TIPOBENEHHON paboTe
KoHTpoJibHbIe BOPOCHI U 3a1aHUS.
1. YkaxuTe 4ncio SJeKTPOHOB B aTOMax OpoMa, XJiopa, JTUTHSL.
2. YKaxuTe 4uciio MPOTOHOB B aTOMAaxX HATpHs, BaHAIUs, aproHa.
3. VkaxuTe THII XUMHYECKOI CBSI3H B COCTUHECHUIX:

a) XJIOpUJI Kaus,

~N NN kW~
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0) KuCIopoI,
B) MarHui,
r) xnopun dpocdopa (I10),
1) OKCHJI HaTpH,
€) Boja.
4. YKaXuTe CTCTICHU OKUCJICHUS JIEMEHTOB B COSTUHCHUSX
MnF;, KoMnOg4, Mn,0O4.
5. PaccraBbTe KO3 (HUIMEHTH B OKUCIUTEILHO-BOCCTAHOBUTEIILHON PEAKIIUH:
Cu + H,S0O, — CuSO4 + SO, + H,O
YKOKUTE OKUCIUTEIh U BOCCTAHOBUTEIb.

Iopsinok BbINOJIHEHHSI PAa0OTHI:
1 IIpoBeauTe 1aGOPaTOPHBIC OMBITHI COTIIACHO MHCTPYKIIUU:
OnpiT 1 KauecTBeHHAas1 peaKknusi HA HOHBI Fe’*.
B ipo6upky Ne 1 naselite pactBop cynbdara xenesa(ll). B mpobupky npuneiite pacTBop KpacHOH
kpossiHo# conn K3[Fe(CN)g]. OTMeThTE OKpACKy MOY4SHHOTO BEIIECTBA.
OnbiT 2 KauecTBeHHas1 peaKkusi HA HOHBI Fe*.
B npoGupky Hanelite pactBop xsnopun xenesa(lll), mpunelite pacTBop xenToil KpOBSIHOI conu
K4[Fe(CN)g]. OTMeThTE OKpACKY IMOIyYCHHBIX BEIICCTB.
OmnbiT 3 KauecTBeHHAs1 peakuysi HA HOHBI Ba®".
B npobupky HaneiiTe pactBop xsopuna 6apus, npuierite pactBop FeSO,4. OTmersTe HaOMIO1aeMBIE
WU3MEHEHUS.
OnbiT 4 KauecTBeHHasi peakuusi Ha HOHBI Ag’ .
B npoGupky naneiite pactBop AgNO3, no6aBbte pactBop NaCl. OtMeTsTe HabII01aeMble H3MEHEHUSI.
OmnpiT S KayecTBeHHAsi peaKkuys HA HOHBI Cu”".
B npoGupky naneiire pactBop CuSO,, no6aBsre pactBop NH4sOH. OT™MeThTe HabmI01a6MbIe U3MEHEHUSI.
Pe3ynbrarhl onbITOB 0POPMUTE B BHJIE TAOIUIIBI:

LBset Iiser
Ne Conepxxumoe | COEPKUMOTO COZICPKIMOTO VpaBHeHue peakium
OIbITa | MPOOUPKH poOUPKH 110 IpOOUPKH TOCIIe
peaknuu peaxkuuu
1 FeSO,
2 FeCI3
3 BaCl,
4 AgNQ3,
5 CuSQO,

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

2 3anuIIMTe YpaBHEHUS peaklUii B MOJIEKYJISIPHOM, HIOHHOM U KpaTKOM MOHHOM BH/IE B TETPa/ib;
3 CnaenaiiTe BBIBOJ O MPOJIEIaHHON paboTe

dopma npeaocTaBICHHUA pe3yabTaTa
OTtyeT o mpojieIaHHOM padoTe, ypaBHEHNE PEAKIIUN B MOJIEKYJISIPHONH U MOHHOM (popMax, BBIBOJIBI HA
KaX/IbIil OTBIT, BEIBOJI 110 BCEH JIabOpaTopHOU padoTe.
Kpurepun oueHku 1a00paTopHOro 3aHATHS:
«5» (OTNIMYHO): BBIMOJIHEHBI BCE 3aJaHUs JJaAOOPaTOpHOU pabOThI, CTYJEHT YeTKO U 0e3 omHnbok
OTBETUJI Ha BCE KOHTPOJIbHBIE BOMPOCHI.
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«4» (XOpoIo): BBIIOJHEHBI BCE 3aJaHMs JIAOOpPAaTOpHOW paboTHI; CTYACHT OTBETWJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMHU.

«3» (yIOBIIETBOPHUTEIHHO): BBINIOJIHEHBI BCE 3a/JaHUs J1aOOpaTOpHOW paboOTHl C 3aMEYaHUSIMU;
CTY/IEHT OTBETUJI Ha BCE KOHTPOJIbHBIE BONIPOCHI C 3aMEUAHHSIMH.

«2» (HEe 3a4TE€HO): CTYJACHT HE BBIMOJHUJ WU BBHIMOJIHWI HENMPABWIBLHO 3a/JaHUs JTabOpaToOpHOM
paloThl; CTYJEHT OTBETWJI Ha KOHTPOJIbHBIE BOIIPOCHI C OIIMOKAaMM WJIM HE OTBETHJI Ha KOHTPOJIbHBIE
BOIIPOCHI.

Tema 2.7 Mertasibl. Hemerajuibl. O01mme cnoco0bl noy4eHus MEeTANLJIOB

JlaGopaTopHoe 3ansiTue Ne7
Koppo3usi MeTajioB ¥ c1ioco0bl 3alIIUTHI OT KOPPO3UHU

Ienp padoThI: 03HAKOMIICHHE € IPOLECCAMHM XUMHUYECKON U 3JIEKTPOXUMHUUECKON KOPPO3HH,
MPOTEKAIOIINMH B Pa3IMYHBIX CPeax, © HEKOTOPHIMU METOIaMU OOpbOBI C KOPPO3HEH.

Boinosinenue padorsl cnocodocTBYeT (OPMUPOBAHHUIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

MarepuanbHoe obecrneyeHue:

[Tomenienue s npoBeAeHUs 1aOOPaTOPHBIX, IPAKTUUECKUX pa0bOT; ISl TPYIIIOBBIX U
WHUBUAYAIBHBIX KOHCYJIBTAIU; TS TEKYIIET0 KOHTPOJIA U IPOMEXYTOYHOM aTTecTanuu: pabouee
MECTO IpernojaBaress, paboune mecra o0ydaromuxcs, 1ocka. Hoyroyk, ASER UN3481 15»; npoekrop
Aser X1273 DLP —1 wr.; a3xpan neperocHoii HanonbHbIi APOLLO-T SMT-1103 —1 wit.; Mebens
naboparopHasi, mKad BHITSHKHOUN ¢ MOiKo# —1 mT.; Ph-metp "Mynbrurect UITJI-101c koMIiekToM st
ompenenenus ph—1 mrr.; Ph-merp skcrepr-ph*—1 . ;

Becor nemnepasie AJI®D-200—-1 m.; Becwsr —1 mit.; Bucko3umerp B-36-246 —1 mit.; Bucko3umerp
B3-246 I1I-1 mwt.; Hacoc Komosckoro—1 mt.; Tepmomerpst TJI prytHble—10 mt.; Tepmomerp TC-7-m1—
1 wrt.; CTONBI TUTPOBAIBHBIC C HAJCTaBKaMu —3 1IT.; Tabnuna Menaeneea — 1 mt.; mikadsl
CYUIWIIbHBIE; IIUIIBI TUTENbHBIC; MTKa( BBHITSHKHON C MOMKOI; CTOJBI JJaOopaTOpHBIE; HAACTABKH IS
ctoja. PeakTuBHBIN MITaTUB ¢ HAOOPOM PEAKTUBOB (ILIE€JI0YH, KUCIOTHI, COJIH ), UHAUKATOPBI, IPOOUPKH,
MUMETKH, TPOMBIBAJIKA C TUCTHIIMPOBAHHON BOJIOM.

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,

3aganue:

1. BcnoMHUTB NpaBuiia 1o TeXHUKe 0e30MaCHOCTH MTPU MPOBEAEHUH Ja00paTOPHBIX PadOT.

2. IIpounTaTh MHCTPYKIMIO IO MPOBEIECHUIO OIBITOB.

3. IIpuroToBUTH HEOOXOAMMYIO XUMHUECKYIO ITOCYAY U 000pyI0BaHKE JJIS IPOBEICHHS ONBITOB.

4. ITpoBecTH ONBITHI.

5. OpopmMuTh 1a60PaTOPHYIO PAOOTy YpaBHEHHS PEAKIIHA.

6. Crienaiite BbIBOJI O POBENEHHON padboTe

KoHTpoJsbHbIe BONIPOCHI M 32JaHUA

1. YUto Takoe kopposus metamuioB? KinaccupuuupoBaTs KOPPO3UIO MO MEXAHU3MaM €€ MPOTEKAHUS.

2. OxapakTepu3yiTe CyIHOCTb dJIEKTPOXUMHUECKON KOPPO3HH.

3. Uro Takoe rajbpBaHMYECKHE MHKpPOdJeMeHThI? Kakme mporneccel mpoTEeKaroT MO aHOJAHOMY M
KaTOAHOMY ME€XaHU3MaM IIPU KOPPO3UH B KUCJION M HEUTPAJILHOH cpeax.

4. Yto Takoe KUCIOPOIHAS U BOJOPOIHAS NEHOJIIpU3aLus?

5. Ot kakux GakTOpOB 3aBUCUT CKOPOCTh KOPPO3UU?
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6. Ilouemy B xene3HOM OOYKE MOXKHO XPaHUTh CHIIBHO KOHIICHTPHUPOBAHHYIO U HEb3sS XPAaHUTh
paz0aBIICHHYIO CEPHYIO KHCIOTY?

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

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

ITopsinok BbINOJIHEHHUSI PAa0OTHI:

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

Jlnist IpoBeZICHUs OIBITA BaM MOHAI00STCS ABE CTEKIJISTHHBIC TPOOUPKH, B Kakayto BHecute 1,5-2,0
MJI JUCTHJUTHPOBAHHOW BOJBI M HECKOJIBKO KPYIMHHOK MeTallIndeckoro maruus. [louemy mMaruuii B aTux
YCJIOBHUSIX HE B3aMMOJIEUCTBYET ¢ Bojoi? B omnHy u3 mpoOupok n00aBbTe 6 Kameidb HACBHIIIEHHOTO
pactBopa xjopuaa ammoHus. OObACHUTE aKTUBHOE PACTBOPEHHME MarHus B 3TOH mpoOupke. 3amucarb
YpaBHEHHSI TPOTEKAIOIICH pPeaKIuH.

OmnbiT 2 Koppo3usi Ipu KOHTAKTE PA3JIHYHBIX METAJLJIOB

CoruyTyro 1oJi yriiom CTEKJISIHHYIO TpyOKy 3akpenute B mratuse U 3anonHure 0,01 H. pacTtBopoM
CepHOIl KUCIOTHL.. B 07HO U3 OTBepCTHl TPyOKH MOMECTUTE MEIHYIO IUIACTUHY, B JIPYroe — IIMHKOBYIO
TaK, 4YTOOBI IJTACTUHBI HE comnpuKacanvck. Habmromalite BbIeneHrne BOIOPOIa HAa TIOBEPXHOCTH IIMHKA U
€ro OTCYTCTBHE Ha IOBEpXHOCTH Menu. llpuBenuTe MIACTUHKM B KOHTakT Apyr c Japyrom. Yem
OOBSICHUTH TTOSIBUBIIEECS BBIJICIICHIE BOAOPOIa HA TIOBEPXHOCTH Meau? Kak BIMsSET KOHTAKT C MEAbIO Ha
Koppo3uto nuHka? Hanumure cxemy eHCTBUSI BO3HUKILETO TalbBAHUYECKOTO0 MUKPO3JIEMEHTA.

OnbiT 3 KaToaHble H aHOHBIE 3aAIIIMTHBIE MeTAINYECKHE MOKPbITHS

JIBe mpoOMpKH 3amOTHUTE HAMOJOBUHY IUCTULTUPOBAHHON BOMOM, M00aBbTe MO 2-3 Karud
pacTBopa cepHOM KHCIOTHI M rekcarumanodeppara (III) xamus — KayeCTBEHHOTO pPEaKTHWBA HA HMOHBI
xene3a (II), pactBopsl mepememiate. B oaHy mpoOHpKYy OMyCTHTE MOJOCKY OIMHKOBAHHOIO >Keje3a
(>xene3a, MOKPBITOrO LUHKOM), B JIPYI'YI0 — IMOJIOCKY JIY>)KEHOT'O Jkene3a (Kee3a, MOKPBITOrO OJIOBOM).
Yepes 1-2 muH HaOmronaiiTe M3MEHEHUE OKPACKU pacTBOpa B MPOOUpPKE C JyXKEHbIM skene3oM. CHHUi
IIBET pacTBOpa 00yCIOBJIEH MOsBIEHHUEM B pacTBOpe noHOB xkene3a (I1), koTopeie ¢ rekcanmanodepparom
(IIT) xkanust oO6pazyroT TypHOYsIEeBYy cuHb. [loueMy 1BeT pacTBOpa B MPOOUPKE ¢ OLIMHKOBAHHBIM XKEJIE30M
octaicst 6e3 m3MeHeHus1? CocTaBbTE€ CXEMbl DJIEKTPOXUMHUYECKON KOPPO3HMM, IMpOTEKarolell B 00enx
npooupKax.

OnbiT 4 Koppo3us :keJjie3a B pa3iIM4HbIX JIeKTPOJIUTAX

Jl1is mpoBefieHHsI OTbITa BaM MOHAA00ATCS 5 CTEKJISIHHBIX IMPOOHPOK, HAMOIOBUHY 3aMOJHEHHBIX
pacTBOpaMH CIICIYIOIIUX JJICKTPOIUTOB: | — IUCTHIUTMPOBAHHON BOOMW; 2 — BoaHBIM pactBopoMNaCl, 3
— BogHbIM pactBopoM MQCly; 4 — BoaubiM pactBopoM NaOH; 5 — Bogasim pactBopoMHCI . B kaxayro
u3 npobupok nobasbTe 2—3 Kamm rekcannanodeppata (III) xamus u moMecTUTh KeNe3Hyr0 MIACTHHY
(v rBO3/b). OOBACHUTE MPOUCXOJAIINE MPOLECCH, CPAaBHUTE MHTEHCHBHOCTH KOPPO3HMHU JKeje3a B
Pa3NMYHBIX Cpelax, 3alUIINTE YpaBHEHHs KOPPO3HOHHBIX IMPOIECCOB. BBIBOABI odopMuTe B BHUIE
tabmunpl: Koppo3uonnas cpena Muaukatop kopposun keneza Okpacka pacTBOpa € JKEJNE3HOH
IIJJACTUHOM Y paBHEHUS! KOPPO3HOHHBIX MPOLIECCOB

OmnsIt S IIpoTexTopHas 3aIMTA CTAIN

B nBa cTeknsHHBIX cTakaH4HKa HayrelTe 1o 10 mir pa3zdaBnenHoi (~10 %) cepHO¥ KHUCIOTHI | 10 2-
3 kamnu rekcananodeppara (I1I) kanus. B oauH cTakaHYMK OMYCTUTE CTATbHYIO IUIACTHUHKY, B IPYTON —
CTaJbHYIO IUIACTUHKY, COCAMHEHHYIO METaUTMYeCKUM TPOBOJHUKOM C IIMHKOBOW TUTACTUHKOM.
OOBsicHUTE KOPPO3HUIO XKeJie3a B OJIHOM U3 CTAKaHUYMKOB M €€ OTCYTCTBHE B IPYI'OM.
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2. 3anuuIMTe YpaBHEHUS peakiuil B MOJEKYIIPHOM, MOHHOM U KPaTKOM HOHHOM BHJIE B T€TPab;

3. CnenaiiTe BBIBOJ O POJICITAHHON paboTe

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

Kpurepun oneHKH J1a00paTOPHOT0 3aHATHS:

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

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

«3» (yIOBIIETBOPHUTEIHHO): BBIIIOJIHEHBI BCE 3a/JaHUs JTaOOpaTOpHOW paboOTHl C 3aMEYaHUSIMU;
CTY/IEHT OTBETUJI Ha BCE KOHTPOJIbHBIE BONIPOCHI C 3aMEYaHHUSIMHU.

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

Tema 2.7 Metasuibl. Hemeraibl. O01mume cnocodbl moy4eHus MeTa1J10B

JlaGopaTopHoe 3ansiTue Ne§
HccnenoBanue puznyecknx 1 XUMHYECKUX CBOHCTB METAJJIOB U HEMETAJLJIOB

HeJIBZ O3HAKOMJICHUEC C HCKOTOPbIMU CBOMCTBAMM METaJJIOB

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

MarepuanbHoe o0ecnieyeHue:

ITomerienue 1t MpoBeeHNS 1a00PATOPHBIX, MPAKTUYECKUX PAaOOT; sl TPYNIIOBBIX U
MHIUBUAYAJIBHBIX KOHCYJbTAU; 1715 TEKYLIET0 KOHTPOJIS U IPOMEXYTOYHOM aTTecTanuu: padbouee
MECTO NpenojaaBaresns, paboure mecta odyyaromuxcs, focka. Hoyroyk, ASER UN3481 15»; npoekrop
Aser X1273 DLP —1 r.; axpan neperocHoit HaronbHbI# APOLLO-T SMT-1103 —1 mt.; Mebens
nabopaTopHas, mkad BHITKHON ¢ Moiikoi —1 mT.; Ph-metp "Mynbstutect UIJI-101c kommiekToM 1ist
omnpezaenenus ph—1 mr.; Ph-merp sxcnepr-ph*—1 mir.;

Becwr nemndepusie AAD-200-1 wt.; Becsr —1 mit.; Buckosumerp B-36-246 —1 wt.; Buckozumerp
B3-246 1111 mt.; Hacoc Komosckoro—1 mr.; Tepmomerps! TJI prytasie—10 wmt.; Tepmomerp TC-7-m1—
1 wr.; CTonbl TUTPOBAJIbHBIE € HAaJICTaBKaMH —3 IT.; Tabiuia Menaeneesa — 1 mrt.; mxadsl
CYUIWJIbHBIE; MBI TUTENbHBIE; IIKa( BBHITSHKHON ¢ MOMKOM; CTOJIBI 1a00paTOpHBIE; HAJCTaBKU AJIs
crona. PeakTUBHBIN mTaTUB ¢ HAOOPOM PEAKTUBOB (IL[EIOYH, KHCIOTHI, COJIN), UHIUKATOPbI, TPOOUPKH,
ITATIETKH, IPOMBIBAJIKA C JUCTHILUIMPOBAHHOM BOIOM. PeakTUBBI: HATpUii, AMCTUILIMPOBaHHAs BOJA,
benondranent, NOPomKOOOPa3HOE KeENe30, CONITHAS KUCIIOTa, pacTBOP Cylb(daTa MeaU, TPaHyJIbl LIMHKA,
cepHasi KUCIIOoTa.

O0opynoBanme: XUMUYECKUN TIOHOC, MTOJICTaBKA I TPOOUPOK, IPOOUPKH

O6opynoBanue: mratuB ¢ npodbupkamu, nunetku. Peaktuser: BaCly, xmopun sxeneza(I1l) FeCls,
cynbdar xenesa(Il) FeSOg, kpacHas kpoBsiHas conb Ks[Fe(CN)g], sxenrtas kpossinast conib K4[Fe(CN)g],
BaSO4, AgNO3, NaCl, NH,OH, CuSOQOq4,

3aganue:
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KoHTpoJsbHbBIE BONIPOCHI

1. 3aKOHYUTH ypaBHEHHS PEAKIMi, HAITUCATh UX B MOHHOM BUJIE:
Mg +H3PO,

K,O0+H,S0,

Fe+AgNO;

2. Kakumu cioco6amMu MOYKHO TTOJTYYHTh HEMETAILIBI?

3. Kakue cBoiicTBa HEMETAJUIBI MOT'YT IIPOSIBIIATH B PEAKLIUSX ?

4. Kakue peakiyu Npucyiy Hemeramniam?

ITopsinok BbINOJIHEHHUSI PAa0OTHI:

1. Ilposenute 1a00paTOPHBIE ONBITHI COTIACHO UHCTPYKIUU:
O3HakoMJIeHHE ¢ HEKOTOPbIMH CBOMCTBAMHU METAJIJIOB H UX COCIMHEHUI

Omnpit 1. lNopsmumii MarHuii B XMMHUYECKOM JIOXKEUKE OIYCKAIOT B CTaKaH ¢ Harperoil cepoil. Yro
Habmoaaere? Hanuiute ypaBHeHue peakuuu. Kakoe cBOWCTBO METaNIOB MOATBEPKIAAET 3TOT ONbBIT?

OneiT 2. B mpoOupKy HaldWiId COJISHYKO KHCJIOTY M IOMECTWJIM HECKOJIbKO IpaHysl LMHKa. YUTo
Habmoaaere? Hanuiute ypaBHeHue peakunu. Kakoe cBOWCTBO METalIOB MOATBEPKIAET 3TOT ONbBIT?

OmneiT 3. B npoOupKy MOMECTHIIM CMECh CTPYKEK MarHus M U3MEJIbYEHHOTO B IMOPOILIOK OKCHIA
kpemHus. [Ipobupky Harpenu B riiamMmeHu cnupToBku. Uto Habmonaere? HanumuTe ypaBHEHHE pEaKIUH.
Kakoe cBOICTBO METaJIJIOB MOATBEPHKAAET ITOT OIBIT?

OnbiT 4. K mosmyyeHHOH cosiin BO BTOPOM OIBbITE€ A00AaBUIM pacTBOp IIeiao4yd HaTpus. Uro
HaOmonaere? Hammmmure ypaBHeHue peakimu. Kakoe CBOWCTBO COSAMHEHHA METAJIOB dTa PEaKIUs
MOJTBEPK1aeT?

OmpiT 5. Ha acGecToBy0 CETKy MOMECTHIIM CMECh IIMHKA M CEPhl, BHECIIM B HEE TOPSIIUI MarHui.
Yro nHabmogaere? Hamumure ypaBHeHUs peakiuu. Kakoe cBOMCTBO HEMETA/UIOB MOATBEP)KIAET ITOT
OTIBIT?

O3HakoMIIeHHE 00y4aI0IIHMXCSI ¢ HEKOTOPBIMHM CBOMCTBAMH HEMETAJVIOB U UX COCAMHEHUI.

OmnsIT 6.B crynke pa3oTpemM HEOOBIIOE KOIMUECTBO cepbl. OTpexkeM MaJleHbKUN KyCOUeK HaTpus
Y COEIMHUM HATpUH ¢ cepoil myTeM pacTupaHus B ctynke. Uro Habmonaete. Hanuimmre ypaBHeHue
peaKuuu 1 clieNaiTe COOTBETCTBYIOIINE BBIBOIbI O CBOWCTBE HEMETAIIIIOB.

OmnbIT 7. B XUMHUECKYIO J0KEUKY TOMECTUM HEOOJIbIIOE KOJIMYECTBO CEPhI U HAarpeeM B IJIaMEHU
cnupToBKU. Yto HabmonaeTe? HanuimTe ypaBHEHHE peakUK U CJeNIaliTe BBIBOJ O CBOMCTBAX
HEMETAJIJIOB HAa IPUMEPE CEPHI.

OmnpiT 8. B mpoOupky nomeniaeM HECKOJIbKO TPaMMOB Ie€pMaHTaHaTa Kaius U JoOaBisieM
HEeOO0JIbII0e KOJTMYECTBO COISTHOM KUCIOoThl. YTo HabmronaeTe? HanumuTe ypaBHEHUS peaklyu.
[TonydenHsIit ra3 mporyckaem B mpoOUpKy ¢ Boaoi. Yto Habmonaere? O0bsicHuTe npouecc Hanumure
YPaBHEHUE PEaKIIH.

OmnpiT 9. Bo3bMmeM cninuky 1 nooxokéM ee. Yro Habmogaere? Kakue peakuuu nmpu 3Tom
nporekaroT? Kakue cBolicTBa NposABIAIOT HeMeTa/ulbl? Hanumunre ypaBHEHHS peakLinu.

2. 3amUIIATe ypaBHEHUS PEaKIMii B MOJICKYISIPHOM, HOHHOM U KPaTKOM HOHHOM BHUJIE B TETPA/ib;
3. CaenaiiTe BBIBOJ O TIPOICTIaHHOM padoTe
®opma npegocTaBieHUs pe3yJibTaTa
OT4er o mpojenanHoli padoTe, ypaBHEHHE PEaKIMi B MOJIEKYIIPHON U MOHHOH (popMax, BEIBOJIbI HA

Ka)KJIbI OTIBIT, BBIBOJI 11O BCel 1abopaTopHOil padoTe.

Kpurepun oueHku 1a00paTopHOro 3aHATHS:
«5» (OTNIMYHO): BBINOJIHEHBI BCE 3aJaHUs JJAOOPaTOPHOU pabOTHI, CTYJEHT YeTKO U 0e3 omHnbok
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OTBCTUJI Ha BCC KOHTPOJILHBIC BOIIPOCHI.

«4» (XOpoIIo): BBIMIOJHEHBI BCE 3aJaHHS JIA0OpAaTOPHOW pPAaOOTHI, CTYACHT OTBETHUJI Ha BCE
KOHTPOJIbHBIC BOIIPOCHI C 3aMCHYAHUSAMMU.

«3» (yIOBIIETBOPUTEIHHO): BBITIOJHEHBI BCE 3a/aHUsl JITAOOpAaTOPHOW pabOThl C 3aMEYaHUSIMU;
CTYACHT OTBCTHUJI HAa BCC KOHTPOJIbHBIC BOIIPOCHI C 3aMCHYAHUAMMU.

«2» (HE 3a4TEHO): CTYJCHT HE BBIIOJHII HIJIM BBIIOJIHHUII HEMPABWILHO 33aJaHHs J1abOpaTOpHOM
pa6OTBI; CTYACHT OTBCTHUJI HAa KOHTPOJIBHBIC BOIIPOCHI C OH_II/I6KaMI/I HJIM HC OTBCTUJI HAa KOHTPOJIbHBIC
BOTIPOCHI.
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