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1 BBEJAEHUE

BaxHylo yacTb TEOpPETHYECKON M MpOo(heCcCHOHATBFHONW MPAKTHUECKOW MOATOTOBKH OOYYarOIIUXCs
COCTABJIAIOT MPAKTUYECKUE U JJaOOPAaTOPHbIE 3aHATHUS.

CoctaB M conepkaHHe MPAKTHYECKHX M JTAOOPAaTOPHBIX 3aHATHA HAIpPaBICHBl HA peaU3aIlUio
denepanbHOr0 rocyAapCTBEHHOIO0 00pa30BaTENbHOIO CTaHAApPTa cperHero oOlmero oOpa3oBaHUs C
Y4ETOM I0JIYy4aeMOM CIIELUAIbHOCTH.

Benymeli  aunakTudeckoil - Lenbr0  NPAKTUYECKUX — 3aHATMH  sBiserca  (opMupoBaHue
npoeCCUOHATBHBIX MPAKTUYECKUX YMEHUH (YMEHHIA BBIOJIHATH OINpEesICHHbIE JCHCTBUS, ONEpaluy,
HEOO0XO/AUMBIE B IIOCIEYIOUIEM B NPO(GECCHOHAIBHON NESATEIbHOCTH) MM Y4eOHBIX NPAaKTUYECKUX
YMEHU XUMUH), HEOOXOUMBIX B OCIEIYIONIeH yueOHOM eI TeTbHOCTH.

Benymell aunakTudeckoil 1Lenbo0  J1a0OpPAaTOPHBIX  3aHATUH  SBISETCS HKCIEPUMEHTAIbHOE
IIOATBEPK/ICHUE U IPOBEPKA CYILIECTBEHHBIX TEOPETUUECKUX MOJIO0KEHUH (3aKOHOB, 3aBUCHMOCTEMN ).

B coorBercTBUM ¢ paboueli mporpamMmoi y4eOHOW IUCHUIUIMHBI «XHUMHSI» MPEAyCMOTPEHO
MIPOBE/ICHUE MPAKTHUECKUX U JIAOOPATOPHBIX 3aHATHI.

BelinonHenne npakTU4ecKux M JIAOOpaTOpHBIX paboT obecreunBaeT AOCTHKEHHE 00Yy4aroLUMMUCS
CIIEYIOIUX Pe3yJIbTATOB:

I1P61. chopMUpPOBaHHOCTH MPEACTABIECHUI: O XMMUYECKOH COCTaBJIAIOIIEH €CTECTBEHHOHAyYHOU
KapTHHBI MUPA, POJIH XUMHUU B TIO3HAHUH SIBJICHUN MPUPOBI, B (OPMUPOBAHUH MBIIUICHHUS U KYJIbTYPHI
JUYHOCTH, €€ (DYHKIHMOHAIBHOW I'PaMOTHOCTH, HEOOXOJUMOHM /JIs PEUIeHUs NPAKTHYECKUX 3ajad M
9KOJIOTMYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3JI0POBbIO U IIPUPOJIHOI cpee;

[1P62. BnageHne cucTeMoil XUMUYECKUX 3HAHUH, KOTOpasi BKIIIOUAET: OCHOBOIIOJIArAl0IUE TOHATUS
(XMMHUYECKHUIl 2JIEMEHT, aToM, 3JICKTPOHHAsE 000J0YKa aToMa, S-, P-, d-3JICKTPOHHBIE OPOMTAIN aTOMOB,
WOH, MOJIEKYJIA, BAJIECHTHOCTD, 3JIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIICHMSI, XUMHYECKas CBSI3b, MOJIb,
MOJISIpHAsl Macca, MOJIIPHBIA 00bEM, YIIIEPOIHBIA CKeJleT, GyHKIMOHATIbHAS TPYIINa, paJAUKall, H30Mepus,
U30MEPBI, TOMOJIOTUYECKUN Psifl, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPO- U a30TCOAEPIKALUE COCIUHEHUS,
OMOJIOTMYECKH aKTUBHBIE BEIECTBa (YII€BOIbl, JKUPHBL, OCJIKH), MOHOMEp, MOJUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COEAVHEHMsI, KPUCTAIUIMYECKAs PEIIETKA, TUIBl XHUMHWYECKHX Ppeakluu
(OKMCIUTEIbHO-BOCCTAHOBUTEBHBIE, 3K30- U AHAOTEPMUYECKUE, PEaKLMU MOHHOTO OOMEHa), pacTBOp,
AJIEKTPOJIUTBI, HEAIEKTPOJIUTHL, AJIEKTPOJIUTUYECKAs] TUCCOLMALNSA, OKHUCINUTENb, BOCCTAHOBUTEID,
CKOPOCTb XMMMUYECKON pEeaKIi, XUMUYECKOE PABHOBECUE), TEOPHUHM U 3aKOHBI (TEOPHS XMMHUYECKOTO
CTpOEHMsI oOpraHuueckux BemecTB A.M. bytiepoBa, Teopusi 3IEKTPOJIMTHYECKOM AHUCCOLMALINU,
nepuoanueckuii 3akon .M. MenneneeBa, 3ak0H COXpaHEHHs MACChl), 3aKOHOMEPHOCTH, CUMBOJINYECKHI
A3BIK  XMMHUH, (DAKTOJOTMUECKHE CBEACHUS O CBOMCTBax, cocCTaBe, MOJIYYeHHH M O€30MacHOM
UCIOJIb30BAaHNN BaXHEMIIMX HEOPraHWYECKHMX M OpPraHMYECKHUX BEIIECTB B OBITY M MPaKTUYECKOU
JESTEIBHOCTH YEJIOBEKA;

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

[1P64. chopMupOBaHHOCTHP YMEHWW MCIOJIb30BaTh HAMMEHOBAHHUS XHWMHUYECKHX COCIUHECHHM
MEXYHapOJAHOIO COI03a TEOPETUUYECKON M MPUKIAJHOW XMMHUU U TPUBUAJIBHBIE Ha3BaHUS Ba)KHEHIINX
BEUIECTB (ITHJIEH, alleTWJICH, TIUIEepUH, (peHomd, hopManbAeru, YKCyCHas KUCIO0Ta, INIMIKH, YrapHbIA
ra3, YyrJIEKUCHbIM ra3, aMMMaK, TraiieHas W3BecCTh, HEralleHas M3BecTb, MUThEBas CoJa U JPYTux),
COCTaBJIATh (DOPMYJIBI HEOPraHMYECKUX U OPraHMYEeCKUX BEIIECTB, YPAaBHEHUS XHMHUYECKUX pPEaKIIHi,
OOBSICHATH UX CMBICT; TIOJTBEPKJIATh XapaKTePHbIE XUMUYECKHUE CBOWCTBA BEIIECTB COOTBETCTBYIOIIUMHU
AKCIIEPUMEHTAMH U 3aMIUCSAMU YPaBHEHUIN XUMUYECKUX PeaKIuil;

I1P65. chopMHpPOBaHHOCTh YMEHUI yCTAHABIMBATH MPUHAAICKHOCTh N3YYEHHBIX HEOPraHUYECKHX
U OpPraHWYECKUX BEILIECTB K OINpeAENEHHBbIM KjlaccaM U TpyIIaM COEIWHEHUH, XapaKTepu30BaTh HX
COCTaB M BaXXHEHIINE CBOMICTBA, ONpPENENATh BUABl XUMHMUYECKHUX CBsi3eH (KOBAJIEHTHAs, 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, SKCIIEPUMEHT, MOIETIMPOBAHNUE);

I1P67. copMHPOBAaHHOCT, YMEHHUH MPOBOAMUTH PACUYETHl IO XUMHYECKUM GopMylnaM U
YPaBHEHMSIM XMMHYECKMX peakUuil ¢ HUCMNOIb30BaHUEM (U3NYECKUX BEJIUYMH, XapaKTEePU3YIOIIUX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MAacChl, 00beMa (HOpMaIbHBIE YCIOBHUS) Ta30B, KOJIWYECTBA
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] OPraHMYECKUX BEIIECTB IIPU HArPEBAHUU, IOJYyYEHUE STUIICHA 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 PAacTBOPOB, 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 OE30MACHOCTH IMPH OOpallleHUH C BELIECTBaMHU M J1aOOpaTOPHBIM 00OPYIOBaHUEM;
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 (CpesicTB MaccoBOM MH(OpMaLuy, ceTb HTepHET 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/EHUCTBUS Ha KUBbIE OPTaHU3Mbl OIIPE/ICTICHHBIX BEIIECTB,
MIOHHMMAs CMBICH IT0Ka3aTelis NpeebHON JOIMYCTUMON KOHLEHTPALUH;

ITP611. mnst oOydarommxcsi ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBS: C(OPMHPOBAHHOCTH
YMEHHUS NPUMEHSTh 3HaHHWA 00 OCHOBHBIX JOCTYHHBIX METOJAaX IO3HAHMs BEIIECTB M XMMHUYECKHUX
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 NpoOJIeMy, paccMaTpuUBaTh ee
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 SBJICHUSX;

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

MP6. pa3BuBaTh KpeaTUBHOE MBIIIJICHUE IPU PELICHNH )KU3HEHHBIX MTPOOIIEM;

MP7. BrnameTe HaBBIKAMHU YYEOHO-MCCIEAOBATEIIBCKON W TMPOEKTHOW JEATEIbHOCTH, HABBIKAMH
pasperieHus npoodiem;

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

MPO. oBnaageHue BuUIaMHU ACSATEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS, €r0 HHTEPIPETALNH,
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 MOHATUSMHU U METO/IaMU;

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 NOJyYEHHBIE B XO/€ PELICHUS 3a/la4ll PE3YJIbTaThl, KPUTUUECKU OLIEHUBATD
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

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

MP21. BnageTp HaBBIKAMU T[OJyYeHHs HWHPOPMALMM M3 HCTOYHHUKOB pa3HBIX THIIOB,
CaMOCTOSITEJIPHO OCYIIECTBIISITh IIOMCK, aHaJM3, CUCTEMaTH3alMI0 M HHTEepIpeTanuio HH(opManuu
Pa3NUYHBIX BUAOB U (POPM NPEICTABICHUS;

MP22. co3naBaTh TEKCThl B pa3IMYHbIX (hOpMaATaX ¢ y4ETOM HazHadyeHUs MH(OpManuM U LeaeBOr
ayJAMTOPHUH, BEIOUPAst ONTUMAIBHYIO (DOpPMY MPEICTaBICHHS U BU3yaIH3alUH;

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 CBOKO TOYKY 3PEHHMS C HCIOJIB30BAHUEM S3BIKOBBIX
CPEICTB;

MP33. mnpuHMMAaTh LE€IM COBMECTHOM JAEATEIbHOCTH, OpPraHM30BBIBaTH U KOOPAUHUPOBATh
JNEUCTBHS IO €€ JOCTHMIKEHHUIO: COCTABJIATH IUIAH JACUCTBUM, PACHpPENEiATh PO C YYETOM MHEHUU
YYaCTHUKOB 00CYXJIaTh pe3yJIbTaThl COBMECTHOU PabOTHI

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

MP39. caMOCTOSTENIbHO COCTABIATh IUIaH pelIeHHUs MPOOIEeMbl C YyU€TOM HMMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEIIOYTCHUH;

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

MP46. BnageTh HaBbIKAMH IIO3HABATEIbHON pedlUIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUNA 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, UCTOPHYECKOMY U NPUPOJHOMY
HaCJIEIUIO, NMaMATHUKAM, TpaauuusaM HaponoB Poccum, poctmxkeHusMm Poccunm B Hayke, MCKYCCTBE,
CIIOPTE, TEXHOJIOTHUSIX U TPYIE;

JIP12. chopMHpOBaHHOCTb HPAaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO TIOBECHHUS;

JIP13. criocoGHOCTh OLIEHMBATH CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYICh 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 BOCIIPUHUMATD Pa3IMyuHbIe BU/IbI HCKYCCTBA, TPAAUIIMU U TBOPUYECTBO CBOETO U
IPYTHUX HapOJO0B, OLUIYIIaTh SMOLMOHAIBHOE BO3JEMCTBHE NCKYCCTBA;

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

JIP19. roToBHOCTH K CaMOBBIPAXXEHUIO B pPa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHHE MPOSBIATH
KauecTBa TBOPUYECKON JIMUHOCTH;

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



JIP22. akTUBHOE HETIPUSATHE BPEIHBIX MPUBBIYCK U HHBIX POPM MpUUHMHEHUS Bpena (GU3ndecKkoMy H
MICUXUYECKOMY 3/I0POBBIO;

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

JIP24. roTOBHOCTb K AKTUBHOM JEATEIbHOCTH TEXHOJOTMYECKOW M COLMAIBHON HaIPaBJIECHHOCTH,
CIOCOOHOCTH HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITEIILHO BBIIOIHSITH TAKYIO JICSITEIbHOCTD;

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

JIP26. TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO MU CaMOOOPa30BaHMIO Ha MPOTSHKECHUU 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, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKH U OOIIECTBEHHOW NMPAaKTHKH, OCHOBAHHOTO Ha JUAJIOTe KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJUKYJIHTYPHOM MHDE;

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

ConepxaHne MPaKTUYECKUX U JIJAOOPaTOPHBIX 3aHSATHI OPUEHTHPOBAHO HA TIOATOTOBKY O0yYarOIUXCS K
OCBOEHHUIO MPOGECCHOHATEHOIO MOYJISI POrPaMMbI (POPMUPOBAHUIO 00U4UX KOMHEM EHUUIL:
OK 01 Bpi6upath criocoOb! pemeHus 3a1a4d nmpodecCHoHATbHON eI TebHOCTH MPUMEHUTETFHO K Pa3IMYHBIM
KOHTEKCTaM
OK 02 Hcrnoms30BaTh COBPEMEHHBIE CpENCTBA IOWCKA, aHAIW3a M HWHTEPIpeTalMyd HHPOpMAUA |
MH(OPMALIMOHHBIE TEXHOIOTHH /ISl BBIIOJIHEHUS 33/1a4 TPO(GECCHOHATBHON eITeTbHOCTH
OK 03 IInaaupoBaTh ¥ peaTU30BBIBATH COOCTBEHHOE NPOPECCHOHATFHOE M JIMYHOCTHOE pPa3BUTHE,
MPEANPUHUMATENILCKYIO JIESITEIbHOCTh B MPOQECCHOHABHOM cdepe, MCHONB30BaTh 3HAHUS 0 MPABOBOH U
(MHAHCOBOW TPaMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX CHTYAIHSIX
OK 04 D¢ddexTrBHO B3aUMOJEHCTBOBATH M PaObOTaTh B KOJUIEKTHUBE U KOMAH Ie
OK 05 OcymiecTBiaTh yCTHYIO U MUCHbMEHHYIO KOMMYHUKAIIMIO Ha TOCYIapCTBEHHOM si3blke Poccuiickoii
®enepaliy ¢ yueToM 0COOEHHOCTEHN COLMATIBHOTO M KYJIBTYPHOTO KOHTEKCTa
OK 06 IIposiBisiTh TpaKAaHCKO-TTATPUOTUYECKYIO TO3UIINIO0, JTEMOHCTPUPOBATH OCO3HAHHOE IOBEJECHUE
Ha OCHOBE TPAJUIMOHHBIX POCCUMCKUX IYXOBHO-HPABCTBEHHBIX IEHHOCTEH, B TOM YHUCIE C yYETOM
rapMOHU3AIMM  MEKHAIIMOHAIBHBIX M MEXPEIUTHO3HBIX  OTHOIICHWH, TPUMEHATh CTaHIAPTHI
AHTUKOPPYIIIMOHHOT'O TIOBEACHUS;
OK 07 CopneiicTBoBaTh COXpaHEHHIO OKPYXKAIOLIEH Cpenbl, pecypcocOepeKeHNI0, MPUMEHATh 3HaHUS 00
M3MEHEHMH KJIMMara, NMPUHLUIBI OepeXIIMBOIO MPOU3BOJCTBA, YP(EKTUBHO AEHCTBOBATH B Upe3BbIYAHHBIX
CUTYaLHSIX
OK 08 Hcnonb3oBaTh cpencTBa GU3NUECKON KYIbTYPBI ULl COXpPAHEHUS M YKPEIJIEHUs 37I0pOBbsI B IpoLiecce
npoheCCHOHATIFHOM AESTEIFHOCTH | MOJUIePyKaHusI HEOOXOIMMOTO YPOBHS (PU3MUYECKOI TIOATOTOBICHHOCTH
OK 09 Ilonb30Batbest npohecCHOHATBHOM JOKYMEHTaLUEH Ha TOCY/IapCTBEHHOM M MHOCTPAHHOM SI3bIKaX.
Brimonnenrne oOydarommxcs MPaKTUYeCKUX W/WIA JTa0OpaTopHBIX paboT Mo y4eOHOW AUCIUITIMHE
«X¥MHUSD) HAPaBJICHO Ha:
- 0000weHue, cucmemamuzayuro, yenyoneuue, 3aKpenieHue, pazeumue U Oemanu3ayuo  NoryYeHHbIX
Meopemu4eckux 3HanuLl No KOHKpemuviM memam y4eOHou OUCYUNIUHDL,
- ¢opmuposanue ymeHuti NpuMeHAMb NOJVYEHHble 3HAHUSA HA NPAKMUKe, peanu3ayulo  eouHcmed
UHMENIeKMYAIbHOU U NPAKMUYECKOL OesimelbHOCHU,
- hopmuposanue u pazsumue yMeHuil: HAOM00amv, CPAGHUBAMb, CONOCMABIAMb, AHAIUIUPOBAMb, O0elamb
8b1600b1 U 0000WEHUA, CAMOCMOSAMENLHO 6eCIU  UCCIE008AHUS, NONL30BAMbCA PAZIUYHbIMU NpUeMamu
uzmeperutl, 0QoOpMIAMb Pe3VIbMamsl 8 8ude madiuy, cxem, cpaghukos.



[paktiueckue u 1a0OpaTOpHbIE 3aHATUS TPOBOAATCA B PaMKax
OCBOGHHUS JTUJAKTUYECKUX €IUHUI], KOTOpble O0EeCHeYnBalOT HaJIMYUe
BBIIIOJTHEHHUS.

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

COOTBETCTBYIOLIEW TEMBI, IOCIE
3HAHUNA, HEOOXOOWMBIX IS €€

COOTBETCTBYIOILICH TEMBI, ITOCIIC
3HAHUM, HEOOXOIMMBIX IS €€



Tema 1.2 YriieBogopoasl

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

Ieab: HayuuTbcs MOJyyaTb OSTUJIEH Ja0OpaTOpHbIM crnocodoM. HayuuTbes omnpenensitsh
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA 3TUIICHA.

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:

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

MarepuasibHoe o0ecrnieyeHue:

VYueOHas ayAuTOpus Ui IPOBEICHUS JIEKIIMOHHBIX, JJAOOPATOPHBIX U MPAKTUYECKUX 3aHATHH; IS
IPYNIOBBIX W HWHAWBUAYAJIBHBIX KOHCYJIbTAlMH; JJI TEKYIIEro KOHTPOJS M IMPOMEXKYTOYHOM
aTTecTanuu: pabodyee MecTo MperojaBaTens, paboune mecra oOydwarommuxcs, aocka.llomemienue ams
IIPOBE/IEHUS JIAOOPATOPHBIX, IPAKTUYECKUX padoT; [Uld IPYNIOBBIX U MHIUBUAYAIbHBIX KOHCYJIbTAIUI;
ISl TEKYIIETO0 KOHTPOJIS U IPOMEKYTOUYHOU aTTecTaliu: pabouee MeCTO MpernoaaBaress, paboune Mecra
obyuyaromuxcs, 1ocka.MeGenpb 1abopaTopHasi, mKag BHITSHDKHOM ¢ MOMKOM —1 1T, IITaTUB, peaKLMOHHAs
npoOupKa, OOBIKHOBEHHAs MPOOMpPKA, Ta300TBOAHAS TPyOKa, SJIEKTPOHATPEBATEIBHBIA MPUOOP HIIH
CIMPTOBKA, ATUJIOBBIM MM JIOOOM JAPYrod CHMPT, KOHLEHTPUPOBAHHAS CEpHas KHCIOTa, pPacTBOP
nepmanranata kanuss KMnO4, OpomHas wnu uoaHas Boja (2—-3 KamiM CIHUPTOBOM HACTOMKM HoOAa
HOPUIUTH K 1—2 MIT BO/IBI), AUCTHIUIMPOBAHHAS.

3aganme:
I BapuanT
Kaxkoit 3 roMos0roB 3T€Ha UMEET INIOTHOCTH 1O BO3AyXY 1,457
Otget: D(Bo31.) = Mr (ankena)/Mr (Bo3myxa);
Mr (ankena) = D(Bo3n.)* Mr (Bo3ayxa);
Mr (ankena) = 1,45%29 = 42.
[Iponen H,C=CH-CHj3;

Il BapuanT

Kaxoit u3 roMos0roB mmpornena UMeeT II0THOCTD 0 Bojopoay 147
Otset: D(H2) = Mr (ankena)/Mr (Hy);

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

Mr (anmkena) = 14*2 = 28.

OteHn CHZZCHZ

Iopsinok BbINoJIHEHUs padOTHI:
1) nepen mpoBeIGHUEM OIbITA PUTOTOBBTE JIBE MPOOUPKH: OAHY ¢ 1 M OPOMHO# BOJIBL, APYTYIO — ¢ 1M
pacTBopa nepMmaHraHata kanus. B peakunonnyro npo6upky nHaneiite 0,5-1,0 mi cnupra U OCTOPOKHO
no6aBbTe 1—2 MIJI KOHIIEHTPUPOBAHHON CEPHON KUCIIOTHI;
2) 3aTemM OpochTe B MPOOMPKY HECKOJIBKO KPYMHUHOK CYXOTO TecKa JiIsi 0OecredeHus: paBHOMEPHOCTH
KUIICHUS;
3) 3akpoiTe TPOOMPKY Tra300TBOJAHOW TPYOKOW M 3aKperuTe €€ B INTAaTUBE, OCTOPOXKHO HarpenTe
COZIep)KUMOE MTPOOUPKU;
4) orrycTUTE 1O OYepe Iy ra300TBOIHYIO TPYOKY B KaXKIIyIO U3 paHee MPUTOTOBICHHBIX MPOOHPOK;
5) HabmoaiiTe oOeciBeUMBaHUE PacTBOpA B KaXKJ01 MpoOupKe;
6) oOBsicHHTE HAOIIOZaeMbIC SIBIICHHS, HAIMCAB YPaBHEHHS PEAKIUH TOIYyYEHUsS ATHICHA W3 CIHPTA U
ero Bzaumozeicteusi ¢ KMnOy4 u Bry (YO Nell);
7) cnemaifTe BBIBOJI O PEAKITMOHHOW CIIOCOOHOCTH ATHIICHA.



Ne
n/

Ha3zsanue
OIIbITAa

OnucaHue OnbITa, pUCYHOK

HaGnronenuss u  ypaBHEHHS
peaxkuui

BriBon

[Tonyuenue
STHJICHA.

B mpobupky wHammmu 1 wMia
STHJIOBOTO CIIUPTA U OCTOPOKHO
no0aBbTE 6—9 MII
KOHLICHTPUPOBAHHOU CepHOU
KHUCIIOTHI. 3arem BCBINATIN
HEMHOTO TPOKAJIEHHOTO TIECKa
(4TOOBI TIPENOTBPATUTH TOJYKH
JKUJIKOCTH npu KUIICHUH ).
3akppuUd MPOOHMPKY MPOOKOH C
ra300TBOJHOU TPYOKOiA,
3aKpenuii ee B IITaTHUBE U
OCTOPOKHO Harpeiu COAEPKUMOe
POOHPKH.

C,H,O0H (aranc-
nuiit cmeper)

H.80,

N3yuenne
CBOICTB
STUJIEHA.

B npyryto npoGupky Hammmm 2-3
M1 OpoMHO#l Bonbl. OmycTunu
ra300TBOAHYIO TPYOKy TiepBOU
OpoOUPKH 10 J1HA MPOOHMPKU C
OpoMHOW BOAOW M MPOMYCKaIU
yepe3 He€ BbIJIEISIOIIUICS ra3.

H, S0, (romu,

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

H, 50, (xonm.
CoH .01

KMhO,
N\




Boeimensmonuecs ra3  mnepBoit
IPOOUPKH TTOT0KTIIIN.

C,HL,OH (o~
BRI cIHpT)

dopma npegocTaBjeHHs pe3yibTaTa
Otyer 0 MpojeTaHHON paboTe, BHIBOIBI HAa KAKIBIA OIBIT, 3alI0JHEHHAsT TaOJHIIa, BHIBO 110 BCEH
nabopaTtopHoO# pabore

Kpurtepuu oneHku:

«5» (OTIMYHO): BBICTABISETCS CTYIEHTY, €CIIM pacdyeTHas W rpaduyeckas 4acTH BBIIOJIHEHBI B
IOJTHOM 00BeMe, perieHHe OQOpPMIIEHO ¢ COOJIIOJICHHEM YCTAHOBJIEHHBIX INPABUII; CTYAEHT CBOOOIHO
BJIaJICET TEOPETUUECKUM MaTepruaioM, 0e30MHO0YHO IPUMEHSIET €ro P PELICHUH 33/1a4.

«4» (XOpoIlOo): BBICTABIAETCS CTYAEHTY, €CJIM T[pU BBIIOJHEHUU 3aJ@HUS JIOMYIIECHbI
HE3HAYUTENbHBIC OIIMOKH, pelieHHe O(OPMICHO C COOIOJAEHHEM YCTAHOBICHHBIX IPABWI;, CTYICHT
CBOOO/IHO BJIaJICET TEOPETUUECKUM MaTepUaioM, 0€30MH00YHO IPUMEHSIET €ro IPH PEIeHNH 3a1ay;

«3» (YIOBIETBOPUTEIHHO): BBICTABISICTCS CTYACHTY, €CIM 3aJaHUE BBIOJHEHO C «TPyOBIMI
omuOKaMu, pemeHne opopmIiIeHO 6e3 COOIIIOICHHs YCTaHOBICHHBIX MTPABUI

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

Tema 1.2 YrieBonopoasl

IIpakTH4yeckoe 3aHsATHE N2
Cocragpiienne Ha3BaHUIl NPeIeJILHBIX YIJIEBOJA0POAOB 10 (hopMyJiaM U Ha3BaHUSIM. PelieHue pacuéTHbIx
32124 HA onpe/eieHue 00bEMa, KOJINYeCTBA HCXOIHOT0 BelecTBa

Ieab padoThI: MO3HAKOMMUTH YYalUXCA C TPUBHAIBHBIMM Ha3BaHMSAMM U pallMOHAJIbHOU
HOMEHKJIATYpOH TpEJeIbHBIX YIJIEBOJOPOIOB; JaTh 00INee MpeCTaBlIeHne 00 OCHOBHBIX MPUHIIUIIAX
(dbopMHpOBaHUS Ha3BaHUM OPraHMYECKHX COEAMHEHHM M0 MEXIyHapOAHOH HOMEHKIAType; Hay4MThCS
pemaTh 3a/1a4u Ha onpeeseHne 00bEéMa raza M KOJIMUECTBO MCXOTHOTO BEIIECTBA,;

Brinosinenue padorsl cnocodocTByeT GOPMHUPOBAHUIO!

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

MarepunanbHoe obecrniedeHue:

VYdeOHas ayAUuTOpUS JUIsl IPOBEICHUS JIEKIIMOHHBIX, JIJAOOPATOPHBIX U MPAKTUICCKUX 3aHSATHI; IS
TPYNIOBBIX W WHAWBUAYAIBHBIX KOHCYAbTAllMW; JJIS TEKYIIErO0 KOHTPOJS M IMPOMEXKYTOUHOM
arTecTanuu: pabodee MeECTO TperojaBarens, padboune Mecta oOydarommxcs, gocka. Kowmmbrorep:
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.;

Muxkpockon "Mukpomen-C-13"-1 mr.YuebHo-MeToIMUeCKass JOKYMEHTALUs, JAUJAKTHUECKUE
cpencta. Pabouee MecTo mpernopaaBaress: MepcoHaIbHBIA KOMIIbIOTEp, paboune mMecTa 00y4arouuxcs,
nocka ydeOHasi, yueOHas MeOeb.

3aganme:
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1. Ha3BaTh opranuyeckie COeJUHEHHUS 0 UX CTPYKTYPHBIM (hOopMysIam.

A) CH4 E) C2H2
5y CeHia X) C4Hg
By CsHio 3) CsHa
) CoHe H) CeHyo
m CioH2 k) CoHie

2.Ha3BaTh OpraHMyecKHe COCIMHEHHUS MO0 HMX CTPYKTYpHBIM (OpPMYJIaM M pacCTaBUTh HEIOCTAIOIIHE
aTOMBI BOZOPOJA.

a) CHz — CH, —CH — CH; r) CH; —CH—CH, — CH, — CH3
| |
CH; CH, — CH;
6) CH3—CH—CH—CH2—CH3 ﬂl) CH3—CH—CH2—CH—CH3
. | |
CH3 C2H5 CH3 CH3
CH3 CH3 CH3
| |
B) CH;—C—CH - CH; e) CH3; —C—CH, — CH;
| |
CH3 CH;

3. [To Ha3BaHUIO OPTAHUYECKUX COCTMHECHUN COCTABUTh CTPYKTYPHBIC (DOPMYITHI:
1) 2 - metui- OyraH
2) 1,2,3- Tpu- METHII- IIUKJIONIPOTIaH
3) 2,3- qu- MeTHII- IEHTaH
4) 2,4,6 - Tpr —METHJI- OKTaH

Bonpocs! uist 3auThI K mpakTudeckoit padote No2.

1.Kakue oprannueckue COeIMHEHUsI Ha3bIBAIOTCS YTIIEBO0POAaMU?

2.Kakue yrieBoJopo/ibl Ha3bIBAIOTCS HETIPEAETbHBIMU?

3. Ha3zoBure nepBbie NATh NPEACTABUTENIECH TOMOJIOTHYECKOTO Psi/ia HEMPEIEIbHBIX YIIIEBOJOPOIOB
UCXos u3 o01Iei GopmyIbl.

4. Kakue yriieBoJopoabl Ha3bIBAKOTCS MPEACTIbHBIMU?

5. Kak naércs Ha3zBaHue HempeaelbHBIM YTIIeBOAOpOoaaM?

6. B 4ém cxoncTBO U pazinyure NpeaebHbIX U HEMPEIEeNbHbBIX YIIIeBOJ0POI0B?

PacckazaTh 0 TOMOJOTHYECKOM psiie MpeAeNbHBIX YTIEBOIOPOAOB. YKa3aTh OOIIyI0 (Gopmymiy
NpeiebHbIX (ATKAHOB) YTIIEBOIOPOIOB.

7. Paccka3aTh 0 TOMOJIOTUYECKOM psiJie HEMIPeeIbHBIX YIIeBOJOPOIOB. YKa3aTh 00Ty GpopMyTy
HEeNpeeNbHBIX YTIEBOI0POIOB.

8. .Kakue BemiectBa Ha3zpIBatoTCsa romonioramu? [IpuBectu npumep.

9. Yto Takoe paauKaibl?

10. Kakue BUIbI H30MEPHUH CYIIECTBYIOT Y HETPEAEIbHBIX YTIEBOAOPOI0B?

11



Ilopsinok BbINOJHEHHS padOThI:
1.3anucarp TeMy U 11eJ1b pabOTHI.
2.B kpatkoii (hopMe U3II0KUTH TEOPETUUECKUI MaTepHa o paboTe.

3. BeimmosiHUTE 3alaHus U CaACJIaTh BBIBOJBI 11O pa60Te.

["'omonioruyeckuii psij anKaHoB

Tabuuma 1

dopmyiia CrpykrypHas Gopmyna Temneparypa Haszpanue dopmylia U Ha3BaHUE
cocTaBa JMHEWHBIX MOJICKYII KUTICHHUSI YIIIeBOAOPO/Ia panukana
Tazvi
CH,4 CH,4 - 161,60 MeTaH — CH3, metui;
C, Hg CH; — CHs - 88,60 9TaH — CH; — CHg3, st
C3 Hg CH3 — CH2 - CH3 42,10 IIpoIiad B CH2 B CH2 _CHB'
TIPOIIIIT;
CsHio CHs- CH,—CH,—CH;  |-0,5° 6yTan
Kuoxocmu
CsHyp CHs — CHz — CH, = CHz — +36,1° IeHTaH
CH3
Ce Hus CHs — (CHy)s— CHs +68,7° reKcaH
C;7 Hys CHs — (CHy)s— CHs +98,5° renTan
Cg Hig CH; — (CH,)s— CH3 +125,6° OKTaH
Co Hyo CHs — (CH,)7— CHs +150,7° HOHAH
CioHz»  |CHsz— (CH,)s— CHs +174,0° JleKaH
T'omonoeu — 3TO OpraHMYECKHE BEIIECTBA, MOJCKYJIbl KOTOPBIX OTIHYAIOTCS HA OJHY WM

Heckonbko rpynn — CHy — , Ha3pIBaeMyro comoiocuteckou pazHocmoio.
B mpocTpaHCTBE yriepoaHble LENU MOJEKYJd MPEAeibHBIX YIJIEBOJAOPOAOB IPEACTABISAIOT
JIOMaHYIO JTHHHUIO, YrOJI MEXTy HampasieHusMa casizeil — 109° 28

nepea Ha3BaHUCM CTABUTCA 6y1(Ba ((H», YKa3bIBarOliasa Ha JIMHENHOE CTPOCHUC MOJICKYJIbL (Ta6J'I. 1)

CucremaTnueckass HOMEHKJIaTypa alKaHOB
1. lna cocraBieHUs Ha3BaHUI MNpPEAEIBHBIX YIVIEBOJAOPOJIOB JIMHEHHOM CTPYKTYpbl K KOPHIO
YHUCIUTENBHOIO, YKa3bIBAIOLIETO HA YHCIIO aTOMOB yIiiepojia B MoJIeKyJe, gobasnsercs cydhdukc — aH, a

2. HJ'ISI COCTAaBJICHUA Ha3BaHHUA YTJICBOJOPOAOB PA3BCTBIICHHOI'O CTPOCHUS IOJIB3YIOTCA ITPaBHIIOM
HOMCHKIJIATYpPbI:

a) MPUHUMAIOT, YTO aTOMBI BOJOPO/Ia 3aMEIICHBI Ha Pa3IuYHbIC PagrKaibl (OOKOBBIC BETBH).

Paouxan — 310 yacTh MOJIEKYJIBI YTIIEBOIOPO/IA, CAMOCTOSTENBHO HeCylecTBYoMmas (Tadi. 1);

0) BBHIOMpAIOT caMyl0 JJIMHHYIO YIJIEPOJHYIO II€NOYKY, M aTOMbl yriepoja B HeEll HyMepyloT,
HAYMHAas ¢ TOW CTOPOHBI, I/1e OJIMKe Pa3BETBICHUE;

B) Ha3bIBAIOT paJuKajbl, BIEpeaHd YKa3biBasg IUPPONH HOMEpP YIIEPOAHOTO aroMa LEMOYKH, K
KOTOPOMY 3TOT pajuKaj IPUCOEIUHEH;
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I') 3aT€M Ha3bIBAlOT IVIABHYIO YIJIEPOAHYIO LENb [0 YUCIY IPOHYMEPOBAHHBIX aTOMOB YIJIEpoAa ¢
OKOHYAaHHMEM, COOTBETCTBYIOLIUM JaHHOMY KJIaccy.

Ilpumepni.

1) CH3 — CHZ — CHZ — CH3 H— 6YTaH;

1 2 3 4
2) CHz — (le - C|H - CH3
CH; CHs
2, 3 — numeTui-0yTaH;

3) 1 2 3
CH; — CH — CHs

/—EOKOBBH BeTKa
CHj;

2 — METHJI-TIPOTIaH;
4) Hs

5 4 3 2 1
CH;-CH,-C — CH-CHj;
|
CH; CHs;
2, 3, 3 — TpUMETHUII-TICHTAaH.

Buinonnume 3adanue.
HazoBuTe BemiecTBo Mo CUCTEMATUYECKON HOMEHKIIAType:
CH; —|CH — CHzl— CH -CHs

CH3 CHZ - CH3

dopma npeacraBjIeHUs pe3yabTara:
BoinonHeHHbIE yIIpa)KHEHHUS.

Kpurepum oueHku:

«5» (OTJIMYHO): BBICTABISIETCS CTYIAEHTY, €CIHM pacueTHass W rpaduueckas 4acTH BBITIOTHEHBI B
MOJTHOM 00BeMe, permieHre O(GOPMIIEHO C COOJIIOJICHHEM YCTAHOBIICHHBIX IPABHII; CTYICHT CBOOOIHO
BJIaJI€€T TEOPETUYECKUM MaTepHaioM, 0€30IIMO0YHO IPUMEHSIET €ro MPH PEeLICHUH 3ajay.

«4» (XOpoIo): BBICTABISIETCS CTYIEHTY, €CIH TPW BBITOJHEHUH 3a/JaHUS  JIOMYIICHEI
HE3HAYUTENIbHbIE OLIMOKM, pelieHne o(opMiIeHo ¢ COOMIOJEHHUEM YCTAHOBIIEHHBIX IPAaBHJ; CTYIEHT
CBOOOJTHO BJIaJIEET TEOPETUIECCKUM MaTepHaIoM, 0€30IMO0YHO TIPUMEHSET eTo MPH PEIICHUHN 33/1a4;

«3» (YIOBIETBOPUTENHHO): BBICTABISETCS CTYACHTY, €CIHM 3a/laHuE€ BBIIOJIHEHO C «TPYOBIMU»
omuOKkamu, perieHne opopmieHo 06e3 COONIOCHUS YCTAHOBIICHHBIX TIPABHII |

«2» (HEYIOBIETBOPUTEIHHO): BBICTABISETCS CTYACHTY, €CJIM paboTa HE BBHIIIOJIHEHA.

Tema 1.2 YrueBonopoasl
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IIpakTHyeckoe 3ansTHe Ne 3
Pemenue neno4yexk npeBpameHuii HA TeHETHYECKYI0 CBA3b MY KJIaCCaMH YIJIeBOA0PO/I0B

Ienb: paccMOTpeTb TE€HETMYECKYIO CBS3b MEXAY TUIIAMU YIJIEBOAOPOJOB U  KilaccaMu
OpPraHUYeCKUX COEJUHEHUH; pa3BUBaThb YMEHUS INPUBOAUTH IPUMEPbl U COCTABIATh YpPaBHEHUS
XUMHAYECKHX PEeaKIfil, paCKpPBIBAIOIINX T'€HETHUYECKHE CBS3M MEXIY BEIIECTBAMH Pa3IMYHBIX KIACCOB
COeIMHEHUI; 0000IUTh U CUCTEMATU3UPOBATh 3HAHMSI YYaIMXCsl 00 YIIIeBOIOPOIaX U UX MPOU3BOIHBIX
Ha OCHOBE CpPaBHUTEIHHOW XapaKTEPUCTUKU HMX CBOMCTB; (OPMHUPOBATH HABBIK CamM0OOOpa30BaHUS
yUaIuxcsl.

BbinosiHeHune padoThbl cIOCOOCTBYET (POPMHPOBAHUIO:

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

MarepunanbHoe obecrnieyeHue:

VYuebHas ayauTopus Ui NPOBENCHUS JIEKLIIMOHHBIX, JJAOOPATOPHBIX U MPAKTUYECKUX 3aHATHUH; A
TPYNIOBBIX W WHAWBUAYAIBHBIX KOHCYIbTAMK; JJISi TEKYIIETO KOHTPOJS H IMPOMEXKYTOUHOM
arTecTauuu: pabodee MeCTO Ipernojaasaress, paboune MecTa oOywaromiuxcs, aocka. Kommbrorep:
AMDALtlon (tm)ll x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ monutopl9”,
npoektop EPSONEH-TW650, skpan HacteHnsiii LumienEcoPicture- 1 mir.;

Muxkpockorn "Mukpomen-C-13"-1 mr.YueOHO-MeToanYecKass JOKYMEHTAUuUs, ITUAAKTUYECKHE
cpeactBa. Pabouee MecTo mpenogaBaresis: MEPCOHAIBHBIA KOMIBIOTEp, paboune mMecta 00ydaronmxcs,
JocKa yueOHasi, yueOHas MeOeb.

3aganue:
1. Hanummre ypaBHEHHS peaklUid, C MOMOIIbI0 KOTOPHIX MOXKHO OCYIIECTBHUTH IMpEBpallle-HuUs.
HazoBute nonmyuuBimecs BemiecTBa. YKaXuTe yCIOBUS MPOTEKAHUS PEAKIIH.
3ananue Ne 1. C— CH4—-C2H6—C2H4—C2H2—>—>C6H6—C6HS5CI
3ananue Ne 2.CaCO3 — CaO — CaC2 — C2H2— tpumepusanus, C(akt) X
3amanne Ne 3.CH4 C3H8 C3H7ClI X CO2.
3amganue Ne 4. DTaH— 3T€H— dTUH—OEH30JI.
3aganue Ne 5. C3H8—C3H6—C3H7CI-C6H14—C6H12—C6H6 — C6HS5Br.
3ananue Ne 6. AueTuieH — — 3THJIEH — 3TaHOJl — YKCYCHBIN albJIerH — YKCYCHas KUCIIOTA.
3aganue Ne 7. C— CH4—C2H2— C6H6 — C2HS5 Br —C6HS5 OH
3amganune Ne§. CH4 — C2H2 — CH3-CH=0 — CH3-COOH—»TunoBbIii 3¢pup yKCyCHOU KUCIOTHI
!
C2H50H
3aganune Ne 9. CH4 — C2H2 — C2H4— C2H50H — CH3-CH=0 — CH3-COOH
3amanne Ne 10. CaC2 — C2H2 — C2H4 — C2H5CI — C2H50H — CH3-CH=0— CH3-COOH
!
C2H50H
3amanue Ne 11. CH4 — CO2 — C6H1206 — (C6H1005)n
2.1I3 mpeioKEeHHBIX BEIECTB cocTaBbTe 2 reHernmueckux psaa: C2H2, C3HE, C2H4, C2HS6,
C4H10, CH3-CH=CH2, C6H6, COH12, CH4,C2H5COOH, C3H4,C2H50-OCCH3,C2H5-0OH.
Bormnpocs! 1y1st 3akperieHns TeOpeTHIecKoro Mareprana K MpakTUIeCKOMY 3aHATHIO!
1.JlaliTe onpenieneHus MOHATUN: «T€HETUYECKAas CBA3bY», «T€HETUUECKUH Psi/l BEILIECTBY.
2.B 4eM BhIpaKkaeTCsl TEHETUYECKas CBSI3b MEXKy yrieBoaopoaamu?
3. llepeuncnure Ha3BaHUS PEAKIINIl, KOTOPBIE Bbl 3AMMCHIBAIIN MTPU BHINIOJHEHUHU 3a/1aHUM.
4.Kakas rpymma BEIIeCTB JICKHUT B OCHOBE OOJIBITUHCTBA T€HETUYECKHX IETTOYEK?

Ilopsinok BbINOJHEHHSI padOThHI:
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1. B Tterpamu ans BBHIMOJHEHUS NPAKTUUYECKUX pabOT HANUIIMTE TEMY MPAKTUYECKOH pabOTHI:
«['eHeTHUeCKas CBA3b MEKY KIIACCAMHU OPTaHUYECKUX COCITUHEHUN.

2. lanee nomkHo ObITh 3arnaBue «3ananue Nely, «3amanue Ne2» u T.1. U COCTaBJICHUE YPaBHECHUU
peaKuuil 0 OCYILECTBICHUIO TEHETUYECKUX ITPEBPALLICHUMN.

3.IToBTOPUTH TEOPETHUECKUI MaTepuall O TeMe MPAKTUIECKOH paboTHI.

4.0TBeTUTH Ha BOIIPOCHI [Tl 3aKPEIICHUS TEOPETUUECKOro MaTepuala.

5.BbInoNHUTE 3a7aHKs, XapaKTEPU3YIOIINE FEHETUUECKYI0 OPIraHUUECKUX COSUHEHUM.

6.0dopMHTH OTYET.

['eHeTHMYECKOM CBSA3BIO—HA3BIBACTCS CBSA3b MEXK/Y BEIIECTBAMHU Pa3HBIX KJIACCOB,

OCHOBaHHAas Ha UX B3aUMOIIPEBPAIICHHIX U OTPAXKAIOIIAs €IMHCTBO UX MIPOUCXOXKICHHUS, TO €CTh TeHE3UC
BelecTB. UTo ke 03HAYaeT HOHATUE «2EHEMUUECKAA CBA3b»

1.IIpeBparenue BeecTB OAHOTO Kacca COSIMHEHUN B BEIIECTBA JIPYTUX KIIACCOB.

2. XMMHUUYeCKHE CBOMCTBA BEIIIECTB.

3.B03MOXHOCTD MOJTYyUEHHUS CIIOKHBIX BEIIECTB U3 MPOCTHIX.

4.B3arMOCBS3b MPOCTHIX U CIIOXKHBIX BEIIECTB BCEX KJIACCOB BEILIECTB.

[lonsiTHEe TEHETHYECKOro psija BEIIECTB, KOTOPBIM SIBISAETCS YACTHBIM MPOSIBJICHUEM T€HETUUYECKOU
CBSI3H.

['eHeTYeCKMM HA3BIBAIOT PsI/i BEIIECTB — MIPEAICTABUTENICH PA3HBIX KJIACCOB BEIIECTB

SIBJISIFOLITUXCS. COCIMHEHUSIMU OJTHOTO XMMHYECKOTO AJIEMEHTA, CBSA3aHHBIX  B3aHMOIPEBPAIICHUSIMU U
OTPaXKAIOIUMHU OOIIIHOCTD MTPOUCXOKICHUS ITHX BEIECTB.

Ecnu OoCHOBY I€HETMUYECKOTO psiia B HEOPraHUYECKOW XHMHUHU COCTABIIAIOT BEIIECTBA, 0Opa30BaHHBIC
OJIHUM XUMHYECKUM OJJIEMEHTOM, TO OCHOBY T'€HETHMUYECKOTO psija B OPraHUYeCKOW XUMHH (XUMHUHU
YIIIEPOIHBIX COSAMHEHHI) COCTABIIAIOT BEIIECTBA C OJMHAKOBBIM YHCIIOM aTOMOB YIJIEPOJia B MOJIEKYJIE.

Hanpumep:

C,Hs —-C,Hs— C,HsOH—CH3CHO — CH3; - COOH —CH,CI - COOH —NH,CH,COOH

Otan STeH STaHOI STaHajlb YKCyCHas KMCJIOTa  XJIOPITaHOBas KHUCJIOTa aMHHOATaHOBas K-Ta

anKaH anKeH anKaHoI anKaHalb kapOOHOBAs KUCIIOTa XJIOPKapOOHOBas KHCIOTa AaMMHOKHCIIOTA

1.CoHg — CoHs + Hy : 2.Co,Hy + H,O — CoHs OH

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

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

Mexy TOMOJOTMYECKUMH psAJaMU  YIJIEBOJAOPOJOB CYUIECTBYET TI€HETHYecKas CBS3b, KOTOpas
oOHapy>KUBaeTcs B MpoIlecce B3aMMHOTO NMPEBpallleHus 3TUX BeulecTB.JlJ1s nmepexojia OT OAHOM IpyMIIbI
BEUIECTB K JPYrol HMCHOJB3YIOT MPOLECCHl: AETUIPUPOBAHKME, THAPUPOBAHUE, LMKIOOOPAa30BaHUE U
apyrue. Tak MOXXHO OCYHIECTBUTH OOJBIIMHCTBO MEPEXOJ0B, OJHAKO, 3TOT CIOCOO MOIyYeHHs
YIJIE€BOJIOPOAOB HE SIBISETCS yHHMBEpcalbHbIM. CTpelkaMu B CXE€M€ yKa3aHbl YIJI€BOJOPOAbI, KOTOpbIE
HENOCPEACTBEHHO MOYKHO IIPEBPATUTH APYT B APYTa OJHOM peakluen.

CxemMaTH4eCcKH 3TO BBITJISAUT TaK:

’ -H H y H ’
CouHansa — L ChHay O 2 » CpHap 2 -T2 ={- nHon g
e -+
+ Hi + H2 + Hi

YTIeBo0pOIbl, CIUPTHI, abACTUIABl K KAPOOHOBBIE KUCIOTHI TEHETUYECKH CBSA3aHBI MKy coOoii. [Ipu
3TOM MOYHO TMPOCJIEANTh MOCTEINEHHOE YCIOKHEHUE CTPOEHHUs BemecTB. llepedncieHHbIMU KiaccaMu
JIaJIeKO HE MCUEPIBIBACTCSl KPYT OPTaHUYeCKUX coequHeHni. PazHooOpa3Hbie npeoOpa3oBaHus KUCIOT U
JIPYTUX BEIIECTB 00YCIOBIMBAIOT IMOSBJIEHHE HOBBIX KJIACCOB M, TAKMM 00pa3oM, NajdbHEWIee pa3BUTHE
pazHoOOpa3usi OpraHuuecKkux coenuHeHWil. [IpocrmexuBas CBA3b BEHIECTB B HAMpPaBICHUU UX
YCIOKHEHHUS, MOXHO 3aMETUTh, YTO NPOCTEHIIMMHU TEPBUYHBIMH «KUPIHYUKAMHUY»  SBIISFOTCS
YIJIEBOAOPOABL, OT KOTOPBIX MOKHO IEPEUTH K rajOr€HONPOU3BOAHBIM, CIIUPTAM H T.JI.
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®opma mpeacTaBJieHusi pe3yJbTarTa:
BeimonHeHHBIC yIpayKHEHUS U 3a71a49H

Kpurepum oneHku:

«5» (OTJIMYHO): BBICTABISETCS CTYIEHTY, €CIHM pacueTHas W rpaduueckas 4acTd BBITIOJHEHBI B
MOJTHOM 00BeMe, perieHre O(GOPMIICHO C COOJIIOJICHHEM YCTaHOBJICHHBIX IPABHI; CTYICHT CBOOOIHO
BIIQJICET TCOPETHUECKUM MaTepruaaoM, 0€30MMO0YHO TPUMEHSIET €ro IPU PEIICHUH 3a1a4.

«4» (XOpoIlO): BBICTABISETCS CTYIEHTY, €CIM TPU BBINOJIHCHUH 3a/JaHUS  JOMYIICHBI
HE3HAYUTENIbHBIC OMIMOKH, pelnieHne OQOPMIICHO C COOJIOJICHHEM YCTAHOBJICHHBIX MPABUJ; CTYACHT
CBOOOJTHO BJIaJICET TEOPETUICCKUM MaTepHaIoM, 0€30IMO0YHO IIPUMEHSIET €ro MPH PEIICHUHN 33/1a4;

«3» (YIOBIETBOPUTENHHO): BBICTABISETCS CTYACHTY, €CIHM 3a/laHUE€ BBIIOJIHEHO C «TPYOBIMK»
omuOkamu, perieHue opopmiieHo 06e3 COONIOCHUS YCTAaHOBIICHHBIX TIPABHII |

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

Tema 1.3 Kucsiopoacoaep:xaiime oprannyecKue coemHeHust

IIpakTnueckoe 3ansTue Ned
Ka4yecTBeHHBIE peakii 0JHOATOMHBIX, MHOTOATOMHBIX CIIMPTOB, YKCYCHOM KHCJIOThI

Heab padorel: HayuyuThcst MpOBOANUTH KAYECTBCHHBIC PEAKIIMHA HA OJIHOATOMHBIC, MHOTOATOMHBIC
CIIUPTHI

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

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

MarepuanbHoe o0ecnieyeHnne:

VYyeOHast ayAuTOpHsl AJis MPOBEACHUS JIGKIIMOHHBIX, 1a00paTOPHBIX U MPAKTUYECKUX 3aHATUN; IS
TPYNIOBBIX W WHIWBUIAYAIbHBIX KOHCYIBTAIMMA, JUIS TEKYIMIETO KOHTPOJISI ¥ TPOMEXKYTOUHOU
aTTectanuu: pabouee MecTo TMpernojaBarens, padouue mecta oOydaromuxcs, nocka.llomernenue s
MIPOBEJICHUS JIAOOPATOPHBIX, MPAKTHICCKUX PadOT; I TPYIIIOBBIX M HHIUBUIYATHHBIX KOHCYJIbTAIIHIA;
JUIS TEKYIIET0 KOHTPOJIIS U MMPOMEXYTOUYHOH aTTecTanuu: pabodyee MeCcTo MmpemnoiaBaresns, paboune Mecta
oOyuaroruxcsi, 1ocka.Mebenb 1adboparopHasi, mKad BBITSHKHON ¢ MOMKOM —1 1T, ITaTUB, peaKIMOHHAS
npobupka, OOBIKHOBEHHasi MPOOMpKa, Ta300TBOAHAs TPYOKa, AJNEKTpOHArpeBaTeNbHBIM MNpuOOp WU
CIUPTOBKA, STUJIOBBIM WM JIOOON JPYroil CHUPT, KOHIIEHTPUPOBAHHAS CEpHAs KHUCJIOTa, PaCcTBOP
nepmanranata kamuss KMnO4, OpomHas wnu uoaHas Boja (2—3 KamM COUPTOBOM HACTOWKHM HOAA
npuanTh K 1-2 M1 Bojsl), auctuiuiupoBannas.Peaktussl: C3Hs(OH)3, C,HsOH, 5-10 % p-p NaOH; 10
% p-p CuSOys, 5% BoausIii p-p KMNO,, 5% p-p K2Cr,07, 10% p-p H2SO4, xonn. H,SO,4, CH3;COONa 1B.

O6opynoBanue: TpOOUPKHU, CIUPTOBKA, JEPHKATENb I IPOOUPOK, CIUPAIIb U3 MEIHOU MPOBOJIOKH,
HIMaTeNb sl CyXUX BEIIECTB.

3aganme:
1. BcmoMHHTH MpaBUIIa 1O TEXHUKE 0€30MTaCHOCTH IIPH MTPOBEICHUH JTAOOPATOPHBIX padoT.
2. [IpounTaTh MHCTPYKIHIO 11O MPOBEACHUIO OTBITOB.
3. [IpuroToBUTH HEOOXOAUMYIO XUMHUYECKYIO TTOCYAY U 000pYIOBaHUE JIJIS TIPOBECHHUS OIBITOB.
4. TIpoBecTH OTBITHI.
5. Odgopmuts mabopaTopHyIO padboTy.
6. 3amonHUTE TAOIUILY
IMopsinok BBINOJTHEHUS PA0OTHI:
1 IIpoBenuTe 1abOpaTOPHBIE OMBITHI COTIACHO MHCTPYKITUH;
2 3amUIINTE YpaBHEHUS PEaKIMid B MOJICKYJISIPHOM, HOHHOM U KPaTKOM MOHHOM BHJIE B TETPAJib;
3 Cnenaiite BBIBOJI O MPOJICTAHHOMN paboTe
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OnbiTNel: KayecTBeHHBIE peakMK MPEAETbHBIX OJTHOATOMHBIX CIIUPTOB
1.1. OkucrieHne 3TaHoa B IPUCYTCTBUE MEIHOTO KaTaau3aropa.

Hanetite B mpoOupky 0,5 mm stunoBoro cruprta. CHIBHO pacKajauTe CIHpPadb M3 METHOU
MIPOBOJIOKH B IJIAMEHU CIIMPTOBKH, JIepika e€ JepKaresneM, U OyCTUTe MpoOHupKy co cniuptoM. [IpoBectn
3Ty oImepaluio HecKolbKko pas. [loHroxaiite, HampaBisis K ce0e pyKoil BelIenstomuecs napsl. Mx 3amax
HAIllOMUHAET 3amax MpesblX sI0JI0K. DTo 3amax YKCYCHOro ajbjaerujaa. Uto mpoM30nuio ¢ MeAblo B
crnupre? 3anuiInuTe YpaBHEHUS TPOUCXOSIINX PEAKIIUH.

1.2. OxucneHue 3TUIOBOIO CIMPTA IEPMAHIAHATOM KaJHsL.

B npobupky HamuBatroT 1 — 2 M STWJIOBOTO CHOUPTA, MPUOABIAIOT 1 M BOJHOrO pacTBOpa
NepMaHraHaTa Kajus ¥ HarpeBaloT B CJIa0OM IUIaMEHHM CIUPTOBKU. IIpu OKHCICHMH 3THIIOBOTO CIHMpTa
o0Opa3yercss YKCYCHBIN aibAeruj (JETKOKHISIAs KUAKOCTh C 3alaxoM MpenbiX sS0JI0K), a mepMaHTraHatr
obeclBeUMBACTCS M BbINaacT Oypbiii ocanok okcuaa Maprania (1V).

1.3. Oxucnenue stanosa guxpomarom kanus (EP).

B npobupky nomecture 0,5 mu 3tanona, 0,5 mu 5% pactBopa nuxpomaTa Kajnus U 5-6 Karuienb
10% pactBopa cepHoii KucioTbl. Clerka HarpelTe pacTBOp HaJ IUIAMEHEM CIUPTOBKM JO Hauajia
n3MeHeHus 1Bera. OmlymiaeTcss XapaKTepHBIN 3amax YKCYCHOTO alipleruja (3amax mpenbix siOJoK).
Chenaiite BBIBOJI O BOCCTAaHOBUTENIBHBIX CBOMCTBaX CIHUPTOB. 3alHIIUTE ypaBHEHUE NPOUCXOASIIEH
peaxkuuu.

1.4. [Tony4yeHue yKCyCHOATHIIOBOTO 3(upa.

Haneiite B mpoOupky 1 Mi1 3TaHOJIa U OCTOPOKHO TAKOW ke 00bEM KOHLEHTPUPOBAHHON CEPHOI
KucnoThl. [IpubaBbTe HEMHOTO CYXOro aleTara HaTpHUsl, CIeTKa HarpenTe MpoOUPKY U MOHIOXalTe
oOpa3oBagiieecs BemecTBo. Hanmummre ypaBHEHHE PEaKIIHU.

Omeit Ne 2. KadecTBeHHBIC peakilii Ha MHOTOATOMHEBIE CITUPTHI
O6pazoBanue rounepara meau(1l).
Meroauka. B npobupky HanuparoT 0,5mn 2%-Horo pactBopa cyiabhara meau u 2 mi 10 %
pactBopa ruapokcuaa Hatpus. K o6pasoBaBiieMycst 0cajKy rofqy-00ro 1BeTa NpuiInBaOT TIIMIEPUH U
CMECh BCTPSXUBAIOT. 3aIUIINTE YPaBHEHUE TIPOUCXOSIICH PEAKITHH.

[Topsanox Beimonnenus | HaGmronenus YpaBHEHUSI XUMHUYECKUX peakuid. BeIBOAbI
OnbITa

OmnpiT 3. KauecTBeHHas peakiys Ha YKCYCHYIO KUCIIOTY

VYKCycHast KHCJIOTa OKa3bIBaeT OAKTEPUIIMIHOE U OakTeprocTaTuueckoe aeiicteue. Hampumep, 3%
pacTBOp YKCYCHOM KHCIIOTHI YOUBaeT Majiouyky OpromHoro Tuda, 4% pacTBOp — KMILIEUYHYIO MAT0UKY.
Oco0eHHO aKTHBHA YKCYCHasl KUCJIOTA IO OTHOIIIEHHIO K CTAMIIOKOKKAM, CITY>KaIlliM TPHIHHON
MUIIEBbIX OTPABICHHH.

[Ipu B3auMoIeNiCTBUN YKCYCHOM KHCIIOTHI C COJISIMM JKeJe3a MOsBIsSeTCs] KpacHO-0ypoe
okpamrBanue. Ha 3Toii peakiiuu B CaHUTapHON MPaKTUKE OCHOBAHO ONpeeIeHNe YKCYCHOM KUCIOTHI B
BO31yX€ IMPOMBIIIJICHHBIX HOMeHIeHHﬁ.

B nipoGupke ¢ 3-4 M1 BOJbI paCTBOPUTE LIETIOTKY HATPUEBOM COJIM YKCYCHOM KUCIIOTHI U IpUJIeiiTe
HECKOJIBKO Karelnb pactBopa xyopua xenesa (III). Ilogsnsercs kpacHOe okpalluBaHuE pacTBOpa
BCJIECTBHE 00Pa30BaHUs paCTBOPUMOM KOMIUIEKCHOW COJIM — XJIOPHUJa OCHOBHOTO I'eKcaalleTara emues3a
(I1D). TIpu KUMAYESHUH TPOUCXOTUT THIPOJIN3 KOMIUIEKCHON COIM (YIPOIIEHHO — alleTaTa )ejes3a) u
o0Opa3oBaHMe XJIONbEB OYpOro IBETa.

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

Anerar xenesa (I11)
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(CH3 COO)3Fe + H20 — (CH3 COO)2FeOH | + CH3 COOH

OCHOBHOM arierar enesa

Cz[eﬂaﬁTe BBIBOJI O XUMHUYCCKHUX CBOﬁCTBaX MHOT'OATOMHOT'O CHI/IpTa FJII/IL[epI/IHa 110 CpaBHeHI/IIO C
OJHOATOMHBIMH.

@®opma npegocTaBIeHHs pe3ybTaTa
OT4er o mpoJieTaHHol paboTe, YpaBHEHHE PEAKIIUU B MOJICKYIIIPHOW U MOHHOHN (popMax, BEIBOIBI
Ha Ka)</IbI} OIBIT, BEIBOJI IO BCel 1abopaTopHOil padoTe.

Kpurepum oneHku:

«5» (OTAMYHO): BBICTABISETCSA CTYIACHTY, €CIM pacdyeTHas W rpaduyeckas 4acTH BBITIOJIHEHBI B
IIOJJHOM 00BeMe, pelieHre O(OpPMIIEHO C COOJIIOJEHHEM YCTAHOBJICHHBIX IMPAaBWII; CTYJEHT CBOOOIHO
BJIaJICET TEOPETUYECKUM MaTepHaIoM, 0€30IIMO0YHO MPUMEHSET €T0 MPU PELICHNH 33/1a4.

«4» (XOpoIlO): BBICTABIACTCA CTYIEHTY, €CJIM IpPU BBINOJIHEHUM 3a/JaHUS  JONYLICHBI
HE3HAYUTENIbHBIE OIMOKH, perieHne o(GopMIeHO ¢ COONIOJEHUEM YCTAHOBIICHHBIX IPABHI; CTYIEHT
CBOOOJIHO BJIaJi€eT TEOPETUUECKUM MaTepHaIoM, 0€30INO0YHO IPUMEHSET €ro MPU PELIeHUH 3a1ay;

«3»  (YIOOBIETBOPUTENBHO): BBICTABISETCS CTYACHTY, €CJIM 3a/laHu€ BBIIIOJIHEHO C «TPYOBIMU»
omKnOKaMu, pereHre opopmiIeHO 06e3 COOJII0ICHHS YCTaHOBJICHHBIX IPABUI ;

«2» (HEyIOBIETBOPHUTEIHHO): BBICTABISIETCS CTY/ACHTY, €CIi paboTa He BHITIOIHEHA.

Tema 2.1 Ctpoenne atoma. [lepuoanueckuii 3axon u [lepuoanyeckasi cucteMa XMMUYECKUX 3J1€eMEHTOB
JI.A. MenpaeeeBa

IIpakTnyeckoe 3ansaTue NeS
Pemienue npakTuyeckux 3aaHnuii Ha COCTaBJIeHUE YIEKTPOHHO-Tpaduyeckux ¢gopmyJ jiemMeHToB 1-4
NepHoI0B.

Iesab: HayyuTbCA COCTABIATH DJEKTPOHHBIE M AJIEKTPOHHO-Tpaduueckue (opMysbl JIEMEHTOB;
CpaBHUBATH AIIEMEHTHI 10 XUMHUYECKUM CBOHCTBAM.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

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

MatepuajbHoe obecnieyeHue:

VY4aeOHas ayAuTOpUS Uil IPOBECHUS JIEKIIMOHHBIX, JIJAOOPATOPHBIX U MPAKTUYECKUX 3aHATHH; IS
TPYNIOBBIX W HWHAWBUAYAJIBHBIX KOHCYAbTAllMH; M TEKYIIErOo KOHTPOJS M IMPOMEXKYTOUHOM
arrectaluu: pabodee MECTO NpernomaBaTels, paboune MecTa oOydarommuxcs, nocka. KommbroTep:
AMDALtlon (tm)Il x3435 Processor 2, 90 GHz/RAM/4, 00 Gh/HDD/232 Gb /keyb/ monutopl9”,
npoekrop EPSONEH-TW650, skpan Hactennsiii LumienEcoPicture - 1 mr.;

Mukpockon "Mukpomen-C-13"-1 mt.YyeOHO-MeTOqMUECKass AOKYMEHTAIUsl, IUAAKTUYECKHE
cpenctBa. Pabouee MecTo mpernopaaBaress: MepcoHaIbHBIA KOMIIbIOTEp, paboune mMecTa 00y4aroumxcs,
nocka ydeOHasi, yueOHas MeOeb.

3aganue:

1. CocTtaBbTe NEKTPOHHBIE U EKTPOHHO-Tpaduueckre GOpMyIbl, OXapaKTEPUIYHTE XUMUICCKUE
cBoiicTBa aneMenTos: P, O, Sr, Al, Ni, Se, W, Sn, S, ClI, Sc, At, Rb, As, Zr, Cu, Te, Fe, Bi.

2. CpaBHHUTE TIO0 CBOMCTBAM 3JIEMEHTHI B psax:

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

0) C, Si, Ge, Sn, Pb

Ilopsinok BbINOJHEHHSI padOThHI:
1. CoctaBbTe 37€KTPOHHO-Tpaduueckre GopMysbl aTOMOB HJIEMEHTOB
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2. CpaBHUTE 1O CBOMCTBAM AJIEMEHTHI B psiax

Crpoenue aToma

1. B nenTpe aroma HaxoAUTCS AAPO, KOTOPOE 3aHMMAET HUUTOXKHO MaJIbIif 00BEM IMPOCTPAHCTBA 110
CPaBHEHHIO CO BCEM 00BEMOM aToMa, HO 3aKJII0YaeT B cebe MOYTH BCIO €ro Maccy. Sapo mpeacrasisier
cO0OH COBOKYITHOCTH AJIEMEHTAPHBIX YACTHII: MPOTOHOB, IMOJIOKUTEIHHO 3apsSKCHHBIX, U HEHTPOHOB,
HE3apsHKCHHBIX. 3apsj siipa MOJOXHUTEIbHBIM, PaBeH YHCIY MPOTOHOB M TMOCTOSHHBIA I KaXIOTO
XHUMHAYECKOTO 3JICMCHTA.

2. BOKpyr sizipa pactoioKeHbl AJIEKTPOHBI: IEMEHTAPHBIE OTPHLIATEIHFHO 3apsKEHHBIE MUKPOYACTHIIBI
(€). DneKkTpoH HMMEeT HHUYTOXHYIO MacCy, W JBOMCTBCHHBIH XapakTep — OH NPEACTaBIseT COOOM
OZTHOBPEMEHHO YACTHILY U AJIEKTPOMArHUTHYIO BOJIH.

3. ATOM 3IIEKTpOHEHTpaJieH, MMO3TOMY YHCIIO 3JIEKTPOHOB B AJIEKTPOHHOW 000JI0YKE PABHO YUCITY
MIPOTOHOB B s/ipe. MeXTy SIpOM U 3JIEKTPOHAMHU CYIIECTBYIOT SJIEKTPOCTATUICCKHUE CUIIBI IPUTSIKESHUSI.
7 S 4. DIIEKTPOH XapaKTePU3yeTCsl IEKTPOHHON TUIOTHOCTBIO U
BEPOSTHOCTHIO ~ NPEOBIBAaHUS  €r0  OKOJIO  SiApa, KOTOpHIE
M3MEHSIOTCS B COOTBETCTBHH C rpadukom (puc. 1).

ONeKTPOHHaA
NAOTHOCTb,

BepoATHocTb
npebbiBaHUA

C. r]op61xm)1 paCCTOHHMi oT s1pa

DJEeKTPOH MOYKET HAXOJUTHCS B JIFOOOW TOUKE IMPOCTPAHCTBAa BOKPYr siapa. [losromy KBaHTOBas
MEXaHHKa BBOJUT MOHATHUE 37IeKMPOHHO20 001aKa (opobumanu). 3apsiji SIEKTPOHA Kak Obl pa3Ma3bIBaeTCs,
pacIuibIBaeTCs 1Mo BceMy 00beMy 3Toro obnaka. Opbuma 21ekmpona (opobumans) — 3TO MPOCTPAHCTBO
BOKPYT sijpa, KOTOPOE COOTBETCTBYET MAaKCHMAJIBHON JJIEKTPOHHOW IUIOTHOCTH M BEPOSTHOCTH
npeOBIBaHUS €T0 OKOJIO Si/Ipa.

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

5. B arome no npunyuny I[laynu He MOXKET OBITh JaXkKe NBYX OJWHAKOBBIX JJIEKTPOHOB, TO €CTh
ANIEKTPOHOB C OJIMHAKOBOM SHEpTHEH.

DHEpPreTUYeckoe COCTOSHUE KaXKIIOTO JJIEKTPOHA B aTOME OIMCHIBAETCS UYETHIPbMS KBAHTOBBIMHU
YHCIIaMU:

— enaenoe keanmosoe uucao (N) mpuHUMaeT 3HaueHws 1,2,3, ..., 00 W yKa3bIBaeT Ha HOMEDP
HHEPreTUYECKOro cios (YpoBHs), HA KOTOPOM HAXOIUTCS ATOT JIEKTPOH;

— nobounoe keanmogoe uucio — opoumanvroe (1) npuanmaer 3uauenus 0 (S), 1 (p), 2 (d), 3 (),
n-1; ompenensier Gopmy dyeKTpoHHOTo obnaka (opburtanm): mapooOpazHOe 00JIaKO — S- MOAYPOBEHb,
ranresieo0pasHoe — P-moaypoBeHb, Oojee cioxkubie hopmsel d- u f-moaypoBHwu;

N . SN / ("\r/’_’_.')-

I | L

N - ( 7 \3 ' /J\ =)
Puc. 2. ®opmbl 2JIEKTPOHHBIX 06J‘IaKOB (cneBa Hampaso S-, p-, d-, f-opOuTaneii)

— MmaenumHoe Keanmosoe yucno (M) OIpemeNseT IMOJI0XKEHHE Op6I/ITaJ'II/I B IIPOCTPAHCTBE IO
OTHOILICHUIO K MAarHUTHOMY MO0 3eMJIM. S-OpOHTai b 3aHMMaeT OJHO €AMHCTBEHHOE IMOJIOKEHHUE, P-
OpOUTaIh UMEET TPHU IMOJOXKEHHUS MO OCSAM KOOpAuHAT, d-opOuTash — MsTh MoyiokeHui, f-opoutanp —
CEMb MOJI0XKECHUM;

— 3JICKTPOH MPOSBISLET 0C000€ CBOMCTBO cnun (aHII. SPIN — BEPETEHO), XapaKTEPU3YIOIIEE €ro
BpallleHHe BOKPYI' COOCTBEHHOM OCH MO YacOBOM CTpesike MM MPOTUB 4yacoBOW crpenku. [Ipoexius
CIIMHA, HA3BIBACMAS CIUHOBbIM K6AHMOBbIM uuciom (M), MOXKET IPHHAMATH [BA 3HAUYCHUS: + 1o, —/p |
OHM COOTBETCTBYIOT BpAIllEHUIO DJJIEKTPOHA IO YacOBOHW CTPEJIKE U MPOTHB YAaCOBOM CTPEIKH.
DHepreTuvecKyro sueiky MOr'yT 3aHHMaTh MaKCUMYM JIBa AJIEKTPOHA C Pa3HBIMU CITUHAMM.

Hamnpasnenue Bpamienus ITo yacosou IIpoTuB yacoBoi
CTpeJKe CTpPEJIKU
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CHnMHOBOE KBAHTOBOE YHUCIIO. ............. +, Y,
O0o3HaueHUE AIEKTPOHA ~ ........ 1 !
6. DHEpPreTUUECKUEe YPOBHH M TIOJyPOBHHU PACIIONIOKEHBI HAa ONPEIACICHHOM PACCTOSHUU OT sijipa U
3aIOTHSIOTCS 3JICKTPOHAMHU 110 NPUHYUNY MUHUMYMA SHep2uu B CICTYIOIIEM MOPSIKE:

15°25%2p°3523p®4523d'°4p°®5524d 5 p®6s24f 450 6p° 75251 46d ™. ...

[
»

Aneopumm cocmagnenus 31eKmpOoHHbIX POPMY U INEKMPOHHO-CPAPUUECKUX CXeM AMOMO8 XUMUYECKUX
91EeMEeHmos

Onekmpounas Gopmyna s1emenma — OSTO TOPSANOK 3aOTHCHHS JJIGKTPOHAMH YPOBHEW U
MOJTypOBHEM.

Dnexmponno-epaguueckas cxema (popmyna) snemenma — pacrpeielieHue BAICHTHBIX AJIEKTPOHOB
10 PHEPTETUYCCKUM STUCHKaM.

Ilpumep: COCTaBUTH 3JICKTPOHHYIO (GOPMYITY U DIIEKTPOHHO-TPAPHUECKYIO CXEMY JJIEMEHTa C
MOPSITIKOBBIM HOMepoM Z=14.

1) 3anucars CUMBOI Aj1eMeHTa Si.

2) Ompenenuts HOMEp mepuoaa — 3.

3) OnpenenuTs YUCI0 IEKTPOHOB —14.

4) 3anmcaTh TOCIIEOBATEIILHOCTh  3aIOJIHCHUS  JJIEKTPOHAMH  yPOBHEH H  MOJYPOBHEH,
PYKOBOJICTBYSICH MEPHOANYCCKON TaOIHIIeH W TIOMHS, YTO HA NEPEOM CJloe MOXKET OBITh MAKCUMAJIBHO 2
e Ha OJHOM S-TIOXYPOBHE; HA 6MOPOM MAaKCHMAIbHO 8¢ HA S M P — IOAYPOBHSX; HA MpemveM
MakCHUMaJIbHO 18¢S-, p- U O-MOAYPOBHSX; HA uemeepmom — MaKCUMAJIbHO 32¢ Ha s-, p-, d- u f-
MOTYPOBHSIX.

Si — 15%25%2p°35°3p*
5) IMoauepKHYTh BaJICHTHBIE JJIEKTPOHBI.
6) Pacnipenenuth UX MO MOAYPOBHSM TPETHETO CIIOSI, YKa3aB CTPEIKAMH.

=3 W FNT] L[ 1]
L%

7) VYka3arh BO3MOXHBIE CTEIIEHH OKHCJIEHHUS CT. OK. +4.
8) CocraButh (HOpMYITy BBICIIETO OKCH/IA, OXapaKTEPHU30BATh €TO.
Beictmii okcun SiO,. Xapaktep OKCHIa KHCIOTHBIM.

dopma npeacTaBiaeHusd pe3yabTara:
BreinonHenHas pabota mpesncTaBiseTcsl MPEnojaBaTea0 B TETPaau AJIs BBIIOJHEHHUS MPAaKTUYECKUX U
KOHTPOJIbHBIX PadOT MO AUCHUIUINHE «XUMUS
BelIntonHeHHBIE yIIpa)KHEHUS

Kpurepum oueHku:

«5» (OTJIMYHO): BBICTABISIETCS CTYIAEHTY, €CIHM pacueTHas W rpaduueckas 4acTH BBITIOJHEHBI B
MOJTHOM 00BeMe, permieHre O(GOPMIIEHO C COOJIIOJICHHEM YCTAHOBIICHHBIX IPABHII; CTYICHT CBOOOIHO
BJIaJI€eT TEOPETUUECKUM MaTepHaioM, 0€30IIMO0YHO MPUMEHSET ero MPU PELICHNH 3a/1aY.

«4» (XOpoIo): BBICTABISETCS CTYNEHTY, €CIM TIPH BBINIOJHEHUW 33JaHUS  JOIMYIICHBI
HE3HAUUTENIbHbIE OLIMOKM, pelieHne o(opMiIeHo ¢ COOMIOJEHHUEM YCTAHOBIIEHHBIX IPAaBHJ; CTYIEHT
CBOOOJTHO BJIaJIEET TEOPETUICCKUM MaTepHaioM, 0€30IMO0YHO IPUMEHSET €To MPH PEIICHUHN 33/1a4;

«3» (YIOBIETBOPUTENHHO): BBICTABISETCS CTYACHTY, €CIHM 3a/laHHue€ BBIIOJHEHO C «TPYOBIMK»
omuOKkamu, perieHne opopmieHo 06e3 COONIOCHUS YCTAHOBIICHHBIX TIPABHII |

«2» (HEyIOBIETBOPUTEIHHO): BBICTABISETCS CTYACHTY, €CIH paboTa HE BBITIOIHEHA.
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Tema 2.1 Ctpoenne aroma. Ilepuogudecknii 3axon u Ileppoguyeckas cucreMa XUMHYECKHX
aneMenToB JI.. MeHaeneeBa

IIpakTu4yeckoe 3ansaTue Ne6
Pemenue npakTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKHUX 32IaHNH HA XapaKTepHU3aLMI0
XHMHYECKHX 3JIeMeHTOB «MeTal/inyeckue U HeMeTaJUIMYeCKue CBOICTBA,
3JIEKTPOOTPUIATEIbHOCTH M CPOJICTBO K IJIEKTPOHY XUMHYECKHMX JIEMEHTOB B COOTBETCTBHE C MX
3JIeKTPOHHBIM CTPOEHUEM M MOJI0:KeHUEeM B MePUOINYecKoii cucTteMe xXumuiyeckux aemenTos JI.H.
MenpneneeBa».

Henb: HayunuTHCSA ONPEAEIATh METAIIMYECKUE U HEMETAJUIMUECKHUE CBOMCTBA XUMUYECKUX
3JIEMEHTOB.

BoinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

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

MarepunanbHoe obecrnieyeHue:

VYuebHas ayauTOpus Ui POBEJCHUS JIEKIIMOHHBIX, JJAOOPATOPHBIX U MPAKTUYECKUX 3aHATHUH; A
TPYIIOBBIX W WHAWBUAYAIBHBIX KOHCYJAbTAMK; IS TEKYIIETO KOHTPOJII W TPOMEKYTOYHOH
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.YuebHO-MeTOIMYECKasT JOKYMEHTALUs, JUJAKTHUECKUE
cpeactBa. Pabouee MecTo mpenopaBaresis: MEPCOHAIBHBIA KOMIBIOTEp, paboune mMecta 00ydaronmxcs,
ocKa yueOHasi, yueOHasi MeOeb.

3ananue:

Bomnpock! [1s 3aKperieHus: TEOPETHYECKOT0 MaTepralia K IMPaKTUIECKOMY 3aHITHIO
Kakyro nndopmanuro naér Ilepuonnueckas cucreMa XMMHUECKUX 3JIEMEHTOB?
Uro Takoe aTom, MoJieKkyia?

Kaxkue gyacTuIsl BXOAST B COCTaB aToma?

[IpuBeauTe mpruMepsl METAIIIOB M HEMETAILIOB.

ChopmynupyiiTe mpaBuiia 3alI0JHEHUS SHEPTETHUECKUX YPOBHEH.

arODE

3a21aH1/1;1 JJI IIPAKTUYCCKOI'0 3aHATHA:
OtBeThTE HA 3aaaHusd, BBI6paB BCIICCTBA U3 BAIICT'O BApUAHTA 11O HOMCpAMH. . .(HO YKa3aHUIO y‘II/ITeJ'I}I).

Bapuantsl

1 2 3 4 5
1 O Na F C Ca

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

1. I[aﬁTe HAa3BaAHNEC XUMUYCCKHUX 3JICMCHTOB U3 BALlICTO BaApUAHTA.
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2. OmpenenuTe MECTOHAXOXKIEHHE XUMUYECKOTO JIEMEHTA U3 Balllero BapuaHTa MO0 HOMEpPaMH... B
[Tepuonuueckoit cucteMe X3, yka3aB MOPSAIKOBBII HOMEpP, HOMEp TPYMIbI, MOATPYIITY, HOMED
repuoa u psj.

3. 3anummTe CXeMy CTPOCHHS aTOMOB XHMHYECKHUX DJIEMEHTOB U3 Balller0 BapHWaHTa IO
HOMEpaMH...

4, 3anummuTe 3JEKTPOHHYI KOHQPUTYpAIUI0 SJEKTPOHOB B aTOMax XHMMHYECKHX JJIECKTPOHOB H3
MpeABIIYILEro HOMepa.

5. Ompenenure, ucnonb3ys [ICXD, u 3anmummTe OTHOCHUTEIbHBIE aTOMHBIE MAaCChl XHMHYECKHX
3JIEMEHTOB M3 BAaIlIEr0 BApUAHTA M0 HOMEPaMHU....

6. YKaXHTE KOJMYECTBO IJICKTPOHOB, IPOTOHOB M HEUTPOHOB B aTOMaxX XMMHYECKUX AJIECMEHTOB U3

BallIEr0 BapUAHTA M10J] HOMEPaMH. ..

Beimumure B 1Ba cTOJIOMKA XMMHUYECKUE 3HAKH METAJIOB M HEMETAJJIOB M3 BAIlIETO BapHaHTA.

8. 3amummre GOpMyNbl BHICIIMX OKCHUAOB M JIETYYHX BOJOPOJHBIX COSAMHECHMIA, 00pa30BaHHBIX
XUMUYECKUMH 3JIEMEHTAMHU M3 Ballero BapuaHTa 0]l HOMEPaMH. . .

~

IMopsinok BbINOTHEHHsI Pa0OTHI:

1. IToBTOpHUTH TEOPETUUCCKHUI MAaTEpPHAII TI0 TEME MPAKTHYECKOTO 3aHATHSI.
2. OTBETUTH HA BOMPOCHI JJIsl 3aKPEIUICHHSI TEOPETUIECKOTO MaTepuaa.

3. BEIOTHUTE 3a/1aHUS IO TEME.

4. ObopMHTH OTYET.

Kpamkue meopemuueckue u yueOHo-memoouyecKue mamepuaibl
no meme NPAKmMuU4ecK020 3aHAMUA
Iepuoauveckuii 3aK0H.

[Mepuongndeckmii 3axkoH ObuT1 OTKpEIT J[.M. MenneneeBoiM B 1868 romy. Ero coBpemeHHas
(bopMynMpOBKa: CBOWCTBA XMMHUYECKHMX 3JIEMEHTOB U 00pa3yeMbIX HMH COEAMHEHUHl (NIPOCTBIX U
CJIO’KHBIX ) HAXOATCS B IEPUOINYECKON 3aBUCUMOCTH OT BEJIMYMHBI 3apsiia aTOMHOTO Spa.

[leppuognueckuii 3aKOH JIEKUT B OCHOBE COBPEMEHHOIO YYEHHS O CTPOCHHM BEUIECTBA.
[Tepuonnueckas cucrema [[.M1. MeHneneeBa sSBISIETCS HATJISIHBIM OTPAKEHUEM MEPUOJIUUYECKOTO 3aKOHA.

B nepuoanyeckoit Taliuie 37€MEHTHI PACHOJOXKEHBI B IMOPAIKE YBEIUYEHHUS aTOMHOIO 3apsja,
IPYNIUPYIOTCS B "CTPOKH U CTONOLBI" - IEPUOABI U TPYIIIIHL.

Ilepuon - psin TOPU3OHTAIBHO pPACIOJIOKEHHBIX XUMHYECKMX 3JeMEHTOB. 1, 2 u 3 mnepuoasl
HA3bIBAIOTCS MAJIBIMH, OHU COCTOSIT W3 OAHOIO psiia 3JIeMeHTOB. 4, 5, 6 - Ha3bIBAIOTCS OOJBLIMMHU
NIEPUOJAMH, OHU COCTOAT U3 JABYX PAJOB XUMUUYECKUX DJIEMEHTOB.

['pynmoii Ha3bIBalOT BEPTUKAIBHBIA PSIJA XUMUYECKHUX D3JIEMEHTOB B INEPUOAMYECKON Talmuie.
DOneMeHTsl cOOpaHbl B IPYIIBI HA OCHOBE CTENEHM OKUCIIEHHUS B BbICIIEeM okcuje. Kaxnas u3 BocbMH
IPyNI COCTOUT U3 TJIaBHOM MOATpYIIkI (a) U OO0YHOM noarpymnisl (6).

[Tepuonuueckas tabmuna J.M. MenneneeBa coAepKMT KOJOCCAIbHOE YHCIO OTBETOB Ha cCaMble
pasHble Borpockl. [Ipu ymenoM ee MCHOJIb30BaHUU Bbl CMOXKETE MpeJIoiaraTb CTPOCHUE U CBOWMCTBA
BELIECTB, YCIEIIHO MHCATh XMMUUECKHUE PEAKIUH U PEILATh 3aauu.

Paguyc aToma.

Paguycom aToma Ha3bpIBalOT pAacCTOSIHME MEXKIY aTOMHBIM SIIPOM M CaMOW JalbHEW 3JIEKTPOHHOU
opbuTanplo. JTO HE uYeTKas, a YCJIIOBHAas TpaHMIla, KOTOpas TOBOPUT O Hauboyiee BEPOSTHOM MeCTe
HaXO0XJIECHUS IEKTPOHA.

B nepuone paguyc aroma yMeHbIIaeTCs ¢ yBEIMYEHHUEM MOPSAKOBOTO HOMepa anneMeHToB ("—" cieBa
HaIpaso). DTO CBA3aHO C TEM, YTO C YBEIMYEHUEM HOMEPA IPYIMIbl YBEINYUBAETCS YNUCIIO MIEKTPOHOB Ha
BHEIIHEM YypOBHE. 3allOMHHTE, YTO JJISl AJIEMEHTOB TJIABHBIX MOATPYII HOMEpP TPYIIbI PaBeH UYUCITY
AJIEKTPOHOB Ha BHEIIHEM YPOBHE.

C yBenuueHUEM 4Mcia AJIEKTPOHOB OHU CTAHOBATCSA 0oJjiee CKYUYEHHBIMH, TaK KakK MPHUTITHUBAIOTCA
APYT K IpYTY CWIIBHEE: 3TO U €CTh IPUYMHA MAJIEHBKOTO pajinyca aroma.
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UeM MeHBIIIE 3JEKTPOHOB, TeM OOJIbIIEe Y HUX CBOOOJABI M OOJbIIE PagHyC aTroMma, IO3TOMY paanyc
YBEIIMUMBAETCS B iepuoze "«" crpaBa HaJEBO.

B rpynne paguyc aroma yBeIMYMBAETCS C YBEIMUYEHUEM 3apsja aTOMHBIX siep - cBepxy BHM3 "|".
YewMm Oosibliie mepuoj, TeM OOJbIIE IEKTPOHHBIX OpOUTael BOKPYr aTOMa, COOTBETCTBEHHO, M OOJIbIIE
ero paguyc. C yMEHbIIEHUEM 3apsiia aTomMa B IpyIIE paguyc aToMa yMEHbLIaeTcs - CHU3y BBepx "1".
OTO CBSI3aHO C YMEHbBIICHMEM KOJMYECTBA 3JIEKTPOHHBIX opOHuTaneidl Bokpyr atoma. Jlins mpumepa
BO3bMEM aTOMBI OOpa U aJIFOMUHUS, SJIEMEHTOB, PACIIOJIOKEHHBIX B O/IHOM TpyIIIE.

Paduyc amoma 8 nepuode

(ymMervwaemcs caeBa ranpabo —)

Liy, 00002 — o F
nepuode 5

Haxodumcsg B (a Haxodumes § Vila
Zpyrune odum 2pYnne — ceme
FAEKMMPOM HaA sacxraporoB ua
Brewurem ypobue Suewurnem ypolue
"-. o
—y
( [le)r
¢ / w— g
S = ®
Paduye amoma forowue Paduyé amoma mesise
Do 3 ‘r'{r""' . sACKMPOnY npumssufloromes
wyplcmbyem cedn Becoma chododp dpye k Ipyey

Paduyc amoma 8 epynne

(Bozpacmaem cBepxy BrHus | )

B, <«——o00aBill— Al _

cpPynne
Haxodumeg 6 2. cpY Haxodumest 8 =
nepuode - ecmb 2, nepuode - ecmb 3
3ACKMPUHMDI¢ NA"KV\_/\pouNhu‘,
opdumant opdumant
v »>
iy N '.-». N\
((®% ) ( (&1 )
- - N
. A

Paduye amoma marensruil, :
Wi AT . ke i s e
Crpoenne aTroma.
ATOM — 3TO Menb4alias XMMUUYECKN HEAEIMMAas 4acTULA BEIIECTBA.
ATOMBI MOTYT COEOUHSTHCS JAPYr C JPYyroM C TIOMOIIbIO XMMHMUYECKHUX CBSI3€M B pPa3iIUYHOU
MIOCJIEI0BATENBHOCTH, 00pa3ys 00see CI0KHBIE YACTHUIIBI — MOJIEKYJIbI.
MoJiekyjia — 3TO MeNbyYallllMe YacTULBI, KOTOPBIE COCTOAT U3 aTOMOB. OHU SIBJISIFOTCSI XMMHYECKH
JeIUMBIMH.
AToM cocTouT M3 0ojiee MENKHMX, WM 3JeMEHTAPHBIX YaCTHULl — IPOTOHOB (p), HEUTPOHOB (n) U
AJIEKTPOHOB (&).
B nenTpe aroma pacrnonaraercst iapo, KOTOpOE€ COCTOUT U3 MIPOTOHOB M HEUTPOHOB (MX OOIIee Ha3BaHUE
HYKJIOHBI), @ BOKpYI sJpa BpamlaloTcs 3JeKTpoHbl. OmnuchiBaeMas MOJENb aromMa Ha3bIBaeTcs
"rmranetapHoi” u Obuta mpemioxkeHa B 1913 rony Benukumu ¢usukamu: Humscom bopom n OpHectom
Pezepdopaom.
DJIEKTPOHHAsI KOH(PUTYpaLHs aToMa.

DNEKTPOHBI aTOMa HaXOATCS B HEMPEPHIBHOM JIBHIKEHUU BOKPYT Apa. DHEPIUsl 3JI€KTPOHOB
OTIIMYAETCS APYT OT APYra, B COOTBETCTBUU C 3TUM DJIEKTPOHBI 3aHUMAIOT Pa3JINYHbIE DHEPIETUUECKUE
YPOBHHU.

OHEepreTu4ecKue YpoBHHU MOAPA3AEIIAIOTCS Ha HECKOJIBKO ITOYPOBHEH:

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

2. Bropoii ypoBeHb: COCTOHT U3 S-TIOAYPOBHS: OHOU "s" stueiiku (2s2) U p-1moaypoBHs: Tpex "p"
sueek (2p6), Ha KOTOPBIX MOMEMAETCs 6 JIEKTPOHOB
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3. Tperwnii ypoBeHb: CoOCTOUT U3 S-TIOAYPOBHS: 0/1HOM "s" stueliku (3s2), p-moaypoBHS: Tpex "p'
staeek (3p6) u d-mogyposHs: st "d" siueek (3d10), B koTophix nmomerniaeTcst 10 2IeKTPOHOB.
4. YetBeptblil ypoBeHb: COCTOUT U3 S-TIOAYPOBHS: OAHOM "s" ssuelku (4s2), p-IOAYpOBHS: TPEX
"p" sueek (4p6), d-mogyposus: maTH "d" sueek (4d10) u f-moxypoBHs: cemu "f' ssueek (4f14),
Ha KOTOPBIX oMemaercs 14 371eKTpoHOB.
IIpaBuJia 3an0/THEHUS JJIEKTPOHHBIX OPOUTAJIel U IPUMeEpPbI
CymiecTByeT psii MpaBuil, KOTOPBIC MPUMEHSIOT MPU COCTABICHUHU AJICKTPOHHBIX KOHPUTYparuid
aTOMOB:
o CoepBa cnenyer 3amojlHUTh OpOMTATU C HAaUMEHBIIEH PHEPTueil, U TOJBKO MOCIE MEPEXOIUTh K
SHEPreTHYECKU 00Jiee BBICOKUM
o Ha opOuranu (B ogHoI "staelike') He MOXKET pacrionaraThes 0oiee ABYX 3JIEKTPOHOB
o OpOurtanu 3anmojHAIOTCA AJIEKTPOHAMM TaK: CHayajla B KaXAyl SYEHKy [OMEIalT MO OJHOMY
AJIEKTPOHY, TIOCIIE YEero OpOUTAIM JOMOJHSIOTCS €IIe OJHHM OJJIEKTPOHOM C MPOTHBOIOJIOXKHBIM
HaIpaBJIeHUEM
o Ilopsimok 3amonaenus opoutanei: 1s — 2s —2p —3s - 3p —»>4s —>3d - 4p —> 5s > 4d — 5p —
6s
JlomKHO OBITH, BBl OOpaTHJIM BHUMAHHME HA HEKOTOPOE HECOOTBETCTBHE: Iocie 3P MOIypOBHS CIEIyET
nepexon K 4S, XOTs JOrMYHO ObUIO OBl 3amMONHUTH A0 KOHIA 4S moaypoBeHb. OJHaKO mpupoaa
pacrnopsauiach HHaue. 3allOMHUTE, YTO, TOJIbKO 3alOJHUB 4S MOAYPOBEHb ABYMs JIEKTPOHAMH, MOKHO
nepexoauTh K 3d moaypoBHIo.
AJITOPUTM COCTABJICHHSI CXeMbI CTPOCHHS aTOMAa
1. 3anucaTh cuMBOJ 2NeMeHTa — HarpuMmep Na
2. 3anmcath 3HAYCHUE 3apsA/a sSapa aToMa HaTpus (3apsia sapa co 3HAKOM +
paBeH MOPSAAKOBOMY HOMepy 3ieMenTa) — Na +11
3. anee 3ammcarh KOJIHYECTBO OJIIEKTPOHHBIX CIOEB B aToMme (YUCIIO
ANEKTPOHHBIX CIIOEB PABHO HOMEPY MEPHO/Ia, B KOTOPOM HAXOJUTCS SJIEMEHT — HATPUH —
B TpeTheM nepuoe [ICXD) Na+11)))
4. KonndecTBOo 3JE€KTPOHOB HAUMHATH 3alUCHIBATH C TIOCTIEIHETO AIEKTPOHHOTO YpOBHS (cinosi). Y
aTOMOB D3JIEMEHTOB TIJaBHBIX MOATPYNI Ha IIOCJIEIHEM JEKTPOHHOM CJIO€ YHUCIIO 3JIEKTPOHOB
paBHO HOMEpY TpyMIbl. Y aToOMOB
3JIEMEHTOB MOOOYHBIX MOJATPYIII HA OCIEAHEM AIEKTPOHHOM CJI0€ BCerja 2 31eKTpoHa.
Hatpuii B [ICX3D Haxoautkes B | rpymie, riaaBHON MOATPYNIE, 3HAUUT y HErO Ha

MOCTIETHEM DJIEKTPOHHOM CJIo€ 1 3JIeKTpOH. Na+11)))
1
5. Ha mepBOM 2JIEKTPOHHOM cI0€ Beeria 2 JIeKTpoHa (KpoMe aToMa BOIOpO/Ia)
Na+11) ) ) 2 1

6. KonmuecTBO SIEKTPOHOB Ha OCTAaBIIEMCS DIIEKTPOHHOM CJIO€ CYHTATh TI0
pa3HHUIIE 3apsiia aTOMa U YKCIia 3aMMCaHHbIX JIeKTpoHOB (113=8).
Na+11l) ) ) 281
7. Jlanee 3anucath 3MEKTPOHHYIO (OpMYITy (MCIOJIB3YsI MOACKA3KY)
1822322p63318. PaccunTtaTh KOTUYECTBO JEKTPOHOB, MPOTOHOB M HEUTPOHOB B aTOME.
s atoma Hatpust: P=11, e=11, N=23-11=12.
MeTta/uinyecKkHe ¥ HeMeTaJIMYecKre CBOMCTBA
B nepuoze ¢ yBennueHneM 3apsaaa aToMa METaUIMYECKHe CBOMCTBA 0ClIa0eBaloT, HEMETAJUINYECKUE -
ycunuBarotces (cieBa HampaBo "—'"). B rpynme ¢ yBenmnueHueM 3apsiga aToMa METaUTMYECKHEe CBOMCTBA
YCUITUBAIOTCS, 2 HEMETaJNIMYECKHUe - ocadeBaroT (cBepxy BHU3 "|").
CpaBHUM MeTalM4eckue U HeMmeTauinueckue cBoiictBa Rb, Na, Al, S. Harpuii, amoMunuii u cepa
HaXOJATCS B OJTHOM Iepuoie. Merannnueckue cBoicTBa Bo3pactaoT S — Al — Na. Harpuii u pyouamii
HaXOJATCS B OJJHOMU IpyIie, MeTaIIIMYeCKHe CBOCTBa Bo3pacTaloT Na — Rb.
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TakuM 00pa3oM, camble CHUIBHBIE METAIIMYECKHE CBOICTBA MPOSBISET pyOuMauii, HO C APYroi
CTOPOHBI - Yy HEro caMmble cllabble HeMeTaumueckue cBoiicTBa. Cepa oOnagaeT caMbIMU CIIa0bIMHU
METaJUIMYE€CKUMU CBOMCTBAMHU, HO, €CJIM IOCMOTPETH MO-APYrOMY, Cepa - CaMblil CHIIbHBIA HEMETaJLI.

Pacnpenenenne MeTamuioB M HEMETAJJIOB B MEPUOJUYECKON TaOIUIle TakXKe SIBISETCS HarJsIHBIM
oToOpa)KeHHeM 3TOro npasuia. Eciy npoBecTr yCIOBHYIO JIMHUIO, TPOXOAAIIYI0 OT Oopa 10 acrara, TO

CIIpaBa OKaXXyTCsda HEMETAJJIBL, a CJICBA - METAJIJIbI.
3aKOHOMEPHOCTN U3MEHEHWA CBOWMCTB NPOCThIX BELWECTB
W coegnHeHun

CBoWcTBa B nepwnopge B rpynne

MeTannuyecxkue CBoNCTBa
NPOCTbIX BELWECTE

OCNabesanT YCUAMBAOTOH

OCHOBHbI® CBOACTBA
| BLICLUMX OKCUA0B WU MMAPOKCMA0B

ocnabesaioTt VCUNVBAIOTCA

HemeTannu4yeckue ceoKcTBa
NpOCTbIX BelecTs

YCUNMBAEIOTCA | ocnabesatot

KuncnorHsie csoiicrea
| BBICLUMX OKCMAOS WU MAPOKCMAOS

YCUAVEBSIOTCH | OCNaoesaioT

Boiciiue okcHabI M JieTy4re BOJOPOAHbIE COeTHHEHUS.

B nepuonnueckoit tabmuie J[.M. MenneneeBa HuKe 7 mepuoaa HaXOIUTCS CTPOKA, B KOTOPOM s
KaKJOU TPYIIBI yKa3aHbl COOTBETCTBYIONINE BBICIINE OKCHJIBI, HIXKE CTPOKA C JIETYYHMMH BOJAOPOIHBIMU
COCIMHCHHSMU.

Jl71s 57IeMEeHTOB TJIaBHBIX MOATPYII HayuHas ¢ [V rpynnsl (B OONBIIMHCTBE clydae) MaKCUMaibHas
crenenb okucienus (CO) ompenensiercss mo Homepy rpymmbsl. K mpumepy, mis cepsl (B VI rpynme)
MakcuMaibHas CO = +6, koTopyro oHa nposisieT B coeauHenusx: HySOy, SO:s.

B Ttabmune BuaHo, yto Ans Vla rpynmsel ¢opmyna Beicmiero okcuaa ROs, a, k mpumepy, mis Illa
rpynmsl - Ry03. Hanumewm Bricine okcunsl ais Bemects u3 VIa : SOz, SeO3, TeOs u Illa rpynmer: B,03,
A|203, Gay0s.

dopma npeacTaBiaeHus pe3yabrara:
BreimonHenHas pa0oTa MpencTaBiseTcsl MPEnojaBaTeio B TETPaad AJsl BBIMOIHEHHS MPAKTUYECKUX U
KOHTPOJIBHBIX pa0OT MO JUCHUTIIUHE «XUMHUS»
BrinosiHeHHBIE yIIpa)KHEHUS

Kpurtepun onenku:

«5» (OTIIMYHO): BBICTABIISICTCA CTYJEHTY, €CIM pacdyeTHas U Tpaduueckass 4acTHU BBIMOJHEHBI B
MOJTHOM 00BeMe, pelieHre O(OpMIIEHO C COOJIIOJICHHEM YCTAHOBJICHHBIX INPaBHJI; CTYIEHT CBOOOIHO
BJIQJICET TEOPETUIECKIM MaTepHAIOM, 0€30IIMO0YHO PUMEHSIET €T0 MPH PEIICHUHN 3a7ad.

«4» (XOpomIO): BBICTABISIETCS CTYIACHTY, €CIM TPU BBIMOJHEHWW 3aJaHUS JOIMYIICHBI
HE3HAYUTENIbHbIE OLIMOKM, pelieHne o(opMiIeHo ¢ COOMIOJEHHUEM YCTAHOBIIEHHBIX IPAaBHJ; CTYIEHT
CBOOOJTHO BJIaJIEET TEOPETUICCKUM MaTepHalioM, 0€30IIMO0YHO TIPUMEHSIET €T0 MPH PEIICHUH 3a71ad;

«3» (YIOBIETBOPUTENHHO): BBICTABISETCS CTYACHTY, €CIHM 3a/laHuE€ BBIIOJHEHO C «TPYOBIMU»
omuOKamu, perieHne opopmieHo 06e3 COONIOCHUST YCTAaHOBIICHHBIX TIPABHII |

«2» (HEYIOBIETBOPUTEIHHO): BBICTABISETCS CTYACHTY, €M paboTa He BBIMIOIHEHA.
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Tema 2.4 Knaccupukannss HeOpraHu4ecKux coeInHeHu i

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

Ienb: HayunTbcs Ha3bIBaTh BELIECTBA PA3JIMYHBIX KJIAaCCOB BEUIECTB IO CHUCTEMATHYECKOMN
HOMEHKJIaType, U COCTaBJIATh (POPMYIIbI XUMHUUECKUX BEIIECTB, ONPEAEIATh IPHUHAUIEKHOCTD K Klaccy

BoinosiHeHune pa6oTsl criocodcTBYeT (POPMUPOBAHUIO:

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

MarepunanbHoe obecrnieyeHue:

VYuebHas ayauTopus Ui NPOBEICHUS JIEKIIMOHHBIX, JJAOOPATOPHBIX U NMPAKTUYECKUX 3aHATUH; I
TPYNIOBBIX W WHAWBUAYAIBHBIX KOHCYIbTAMK; JJISi TEKYIIETO KOHTPOJS H IMPOMEXKYTOUHOM
arTecTauuu: pabodee MeCTO Ipernojaasaress, paboune MecTa oOywaromiuxcs, aocka. Kommbrorep:
AMDALtlon (tm)ll x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ monutopl9”,
npoektop EPSONEH-TW650, skpan Hactennsiii LumienEcoPicture - 1 mit.;

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

3aganus:
1. Omnpenenure cTeneHb OKUCICHUS AJIECMEHTOB CEPhI, a30Ta, MapraHIila B COCTMHCHUX
SO,; H,S:; HySO3; Na,SO,4
N,; NH3; NO,; HNOg
MnO; MnO,; KMnO4; KoMnOyg
2. CoctaBpTe (hOpMYNBI OKCHIOB, THIPHAOB M THIPOKCUIOB (pocdopa, ecan HM3BECTHO, YTO CTENEHb
OKUCIIEHHS €T0 MOXET ObITh —3, +3, +5.
3. CoctaBbTe XUMUYECKUE POPMYITBI OKCUIOB:

a) OKCHJI KaJIUs; B) okcua meau (1);
0) OKCHUJ KaJIbIIUS; r) okcux ceunia (1V).
4. CocraBbTe XUMHUYECKHE (OPMYJIbI OCHOBAHHM.
a) ruapokcua meau (I1); 0) TUIPOKCH]T ATFOMUHUSL.

5. CocraBbpTe XUMUYECKUE POPMYJIIBI KHUCIIOT:
a) CepHHCTas KUCIIOTa; T) XpOMOBas KHCIIOTa;
0) cepHasi KHCIIOTa; 1) XJIOPOBOJOPO/IHASI KUCIIOTA.
B) a30THast KMCJIOTa;
6. CocTaBbTe XUMHUYIECKUE (POPMYJIBI COJICH.
a) cynb(dar KampIus; ') THAPOKApOOHAT HATPHS,
0) cynb(huUT Kaaus; 1) KapOOHAT HATpPUS;
B) HUTPAT ATIOMHHHUS, €) XJOPHJ [IUHKA.
7. Ha3oBuTe BeniecTna:
a) HNO,; 6) HNOs; B) FeCLs; 1) FeCLy; n) Fe(OH)s; e) NasS; x) NapSOs; 3) Na;SOy4;  w)
NaHSO3; k) SOs.
8. CocraBbTe ypaBHEHHUS PEeaKLUH.
BaO+H,0—;
SO3+H,0—;
Na,O+CO,—;

26



Fe,O3+HCl—;
Zn(OH)2+H2$O4—>;
Zn(OH),+NaOH—;
Ba(N03)2+N3.2804—);
FeCl;+KOH—
9. Omnpenenure THI XUMUYECKOW CBSA3HM B MOJICKYJIaX BEIICCTB:
H,0; SO3; Oz; N2; MgCly;
10. CpaBuwurte CBOMCTBaA OKCHIOB M THAPOKCHIOB B psaay: Na, Mg, Al, Si, P, S, Cl.

IHopsi10oK BbINOJHEHHS PA0OThI:
1. [ToBTOPUTH TEOPETUUECKUIN MaTEPHAII [10 TEME MPAKTUYECKOTO 3aHITHS.
2. BbIMOTHUTH 33/1aHUA IO TEME.
3. OdbopMuTh OTUET.

dopma npeacTaBieHus pe3yabrara:

BrimonnenHas paboTa mpencTaBiseTcsl MPEnoaBaTeli0 B TETPaau Ui BHINOJHEHHUS MPAKTHUYECKUX U
KOHTPOJIBHBIX pa0OT MO JUCHUTIIUHE «XUMUS»

BrinosiHeHHBIE yIIpa)KHEHUS

Kpurepum oneHku:

«5» (OTJIMYHO): BBICTABISIETCS CTYICHTY, €CIM pacueTHas W rpaduueckas 4acTH BBITIOJHEHBI B
MOJTHOM 00BeMe, pelieHre O(GOPMIICHO C COOJIIOJICHHMEM YCTaHOBJICHHBIX IPABHI; CTYICHT CBOOOIHO
BJIQJICET TCOPETHUSCKUM MaTEPHATIOM, OC30IIMOOYHO TPUMEHSIET €ro IIPH PEIICHUH 3a7ad.

«4» (XOpOIlO): BBICTABISETCS CTYIEHTY, €CIU TPU BBINOJIHECHUH 3aJaHUsl  JOMYIICHBI
HE3HAYUTEIIbHBIC OMIMOKH, pelnieHne OQOPMIICHO C COOJIFOJICHHEM YCTAHOBJICHHBIX IMPABUJ; CTYACHT
CBOOO/IHO BJIaJICET TEOPETUUECKUM MaTepUAIOM, O€30ITMO0YHO TPUMEHSET €T0 MPHU PELICHUH 33/1a4;

«3» (yHOBIIETBOPUTENHHO): BBICTABIACTCS CTYICHTY, €CIM 3aJaHUE BBHIMIOJHEHO C «TPYOBIMH
omnOKamu, perienne oGpopmiieHo 6e3 coOI0eHNs YCTaHOBIEHHBIX MPaBUI |

«2» (HEYIOBIIETBOPUTEIHHO): BBICTABISETCS CTYACHTY, €CIIM padoTa HE BBHITOJIHEHA.
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Tema 2.4 Knaccupukannss HeOpraHu4ecKux coeInHeHu i

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

Henb: HAYYUTHCS TPOTHO3UPOBATH U ONBITHBIM MMYTEM ONPEIEISATh MPU TOMOIIU UHIUKATOPOB
XapakTep cpeibl BOJHBIX PACTBOPOB COJIEN PA3IMYHOIO COCTAaBA

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:

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

MarepuajibHoe o0ecnieyeHue:

YyeOHast ayAuTOpHst AJIsl POBEACHUS JICKIIMOHHBIX, Ta00PaTOPHBIX M MPAKTHYECKUX 3aHATUN; IS
TPYNIIOBBIX W WHAWBHUIYAIBHBIX KOHCYJIbTAIMA; JUIA TEKYIIEr0 KOHTPOJSI M IMPOMEKYTOYHOMH
aTTecTaluu: pabouee MeECTO MpermojaBaTelisi, padouue Mecra oOydarommxcs, aocka. 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-MeTOIMYEeCKass TOKYMEHTallUs, TUAAKTHYECKHE
cpenctBa. Pabouee MecTo mperomaBaress: MePCOHATBHBIA KOMITBIOTEp, pabodne mMecTta 00ydaronuxcs,
nocka yueOHasi, yaeOHas MeOelb.

3ananme:.

1. PemmnTsh 3KCriepuMEHTANIbHBIE 3a/1a4K Ha THIPOJIU3 COJIEH;

2. CocTaBUTh YPaBHEHUS peaKkI1il HEOPraHUUYECKUX BELIECTB;

3. CocTaBUTh Nr€HETUUECKHE LIEMTOYKH MTPEBPALLEHUIT HEOPraHUUYECKUX BEIIECTB.

HOpﬂIlOK BBIINNOJITHCHUA paﬁoTbI:

1. O3HaKOMbBTECH C KpaTKUMH TCOPCTUUCCKUMU CBCACHHUAMHU
(https://znanium.com/catalog/document?id=370125. C. 5);

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

3. Pemenue 3a1a4 1o XUMUYECKUM YPaBHEHUSIM.

3anaga Nel.

Boiganbl cyxue comu: NaHCO3 u Na2CO3. HazoBute coiu. YKaXUTE€ MECTO KaXJAOW COJIM B
cucreMe kinaccuukanuu coieil (cpeaHss, Kucias, OCHOBHas, JABOWHas, KOMIUIEKCHas). MOXHO 1u
CUMTATh NEPBYIO COJIb IPOJYKTOM MEPBOM CTymneHW ruaponusza Bropou conu? [louemy? M3BecTHO, uTO
TUIPOJIU3 JII00OM CONM MPH OJHUX U TEX K€ YCIOBUSAX IO BTOPOM U TPEThEW CTYNEHAM UIET TpyAHEE,
yeM 1o nepBod. Ha mpumepe BbIIaHHBIX COJIEM AOKaXXHUTE, YTO JAHHOE IOJIOKEHUE SIBISETCS BEPHBIM.
CocTaBbTe IUIaH SKCIEPUMEHTAa U OCYLIECTBUTE ero. Hamumiurte ypaBHEHHUs TUAPOIM3a KaXKAOW U3
BBIJIJAHHBIX COJIEH 1O OJIHOM CTYNEHH B MOJIEKYJISIPHOM M HOHHOM BHJIaX.

3amauga Ne2.

Beinansr pactBopsl NaOH u Na2CO3 06e3 nagnuceidl. MOXHO JM NHpH HNOMOIIM HHAMKATOpa
pacniozHats BemiecTBa? [louemy? I[loaTBepamTe CBOIM OTBET OMBITHBIM MyTéM. Ompenenute xKapOoOHAT
HaTpus MIPU NOMOIIY KaYECTBEHHOM PEaKlMyd Ha COOTBETCTBYIOIIMI aHMOH 3TOM COJU.

Hamumvre ypaBHeHUS BceX peakiiuii B MOJICKYJISIPHOM U HOHHOM BHIaX.

3amaua Ne3.

Brimansr pactBopsr AICI3 u HCl 6e3 maamuceit. MoXHO 71 TIpU TTOMOIIM WHANKATOPA PACIIO3HATH
BemtectBa? Ilouemy? IloarBepaute CBOM OTBET ONBITHBIM MyTéM. Omnpenenure KHUCIOTYy Mo €€
CIOCOOHOCTH pearrupoBaTh C METAJUIAMU, CTOSIIMMHU B psAy akTuBHOcTH a0 H. Jlokaxwure, yto o0a
BemtectBa (AICI3 u HCl ) naroT ogHy M Ty K€ KauyeCTBEHHYIO PEaKLHUI0 Ha COOTBETCTBYIOIIMNA aHHOH.
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Hanummre ypaBHEHHsS BCEX peaklMii B MOJEKYISPHOM M MOHHOM BHJaX. 3amucaTh YpPaBHEHHS BCEX
CTyIIEHEH TUpOoIH3a COIU B MOJIEKYJISIPHOM M HIOHHOM BHJIaX.

3anaya Ne4

Onpenenuts Npu NOMOIIM MHIUKATOPOB XapaKTep BOJHBIX PACTBOPOB BEIIECTB, IPUMEHIEMbIX B
ObITY:

* creapata HaTpust C17H35COONa (X035iCTBEHHOE MBLIO),

* curkata Hatpust Na2SiO3 (KOMIIOHEHT CUIIMKATHOTO KJIes),

* kapOoHaTa Kanus (KOMIIOHEHT APEBECHOM 30JIbI),

* NH4NO3 (a3zoTHOC ymoOpeHue).

CocTaBUTh ypaBHEHHUsI peaKklMii HEOPraHUYECKUX BELIECTB:

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

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

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

4. P,05+ 6KOH = 2K3P0O,4 + 3H,0

5. 2HNO3 + CuO = CU(N03)2 + H,0

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

CocTaBbTe reHETHYECKHE 1ISMTOYKH ITPEBPAICHUI BEIIECTB!

S — SOz—> HzSO3—> KzSOg

Li — Li,O — LiOH— Li,S04

(I)opMa MpeacTaBjJacHud pedyjabTara:
BrinonHeHHbIC 3a1aHUS.

Kpurepum oneHku:

«5» (OTAMYHO): BBICTABISETCSA CTYIEHTY, €CIM pacdeTHas W rpaduyeckas 4acTH BBITIOJTHEHBI B
MOJHOM 00BeMe, pelieHHe OQOpPMIIEHO C COOJIIOJICHHEM YCTAHOBJIEHHBIX IMPABUI; CTYAEGHT CBOOOIHO
BJIQJICET TEOPETUIECCKIM MaTepHAIOM, 0€30IIMO0YHO TIPUMEHSIET €T0 MPH PEIICHUH 3a1a4.

«4» (XOpoIlo): BBICTABISETCA CTYJIEHTY, €CIM HpU BBHINOJIHEHUH 33/JaHUS JOMYIICHBI
HE3HAYUTENIbHBIE OIIMOKH, penieHne o(GopMIIeHO C COONIOJIEHHEM YCTAHOBIIEHHBIX IPABHJI; CTYIEHT
CBOOO/THO BJIaJi€eT TEOPETUUECKUM MaTepralioM, 6€30I1O0YHO IPUMEHSIET ero MpH PEeLIeHUH 3ajay;

«3» (YIOOBIETBOPUTENBHO): BBICTABISETCS CTYACHTY, €CIM 3a/laHu€ BBIIIOJIHEHO C «TPYOBIMU»
omunOKaMu, pereHne opopmiIeHo 6e3 CoOJII0ICHHs YCTaHOBICHHBIX MTPABUI ;

«2» (HEyIOBIETBOPHUTEIHHO): BBICTABISIETCS CTY/ICHTY, €M paboTa He BHITIOIHEHA.
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Tema 2.5 Xumnueckne peakuun. CKOpocTh XMMUYECKO# peaknun. XMMUYecKoe PpaBHOBeCHE

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

Ilesib: HAYyYNTHCS BBIIOIHATH PACUYETHI 10 YPABHEHHUSM PEAKIIMH.
BoinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

MarepunanbHoe obecrnieyeHue:

VYuebHas ayauTopus Ui POBEIEHUS JIEKLIIMOHHBIX, JJAOOPATOPHBIX U MPAKTUYECKUX 3aHATUH; I
TPYINIOBBIX W HWHAWBUAYAIBHBIX KOHCYAbTAMK; I TEKYIIETO0 KOHTPOJS M IMPOMEXKYTOUHOM
arTecTanuu: pabodee MeCTO Ipemnojaasaress, paboune Mecta oOywarommxcs, aocka. Kommbrorep:
AMDAUtlon (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 mr.YueObHO-MeTOIMYECKasT JOKYMEHTALUs, JUJAKTHUECKUE
cpeactBa. Pabouee MecTo mpenopaBaresis: MEPCOHAIBHBIA KOMIBIOTEp, paboune mMecta 00ydaronmxcs,
JocKa yueOHasi, yueOHasi MeOeb.

3aganue:
1. Onpenenute, CKOJIBKO Cyib(haTa 6apus monyuurcs npu B3aumoericteuu 20,8 rBaCl,cNa,SO4, eciu:
a) MPaKTUICCKUI BBIXOJ] PABEH TCOPETHICCKOMY;
0) mpakTUYECKH BBIXOJ] cocTaBisgeT 99% OT TeopeTndeckoro.
YpaBHEHHE PeaKIIUU BaCl,+Na,SOs—2NaCl+ BaSO,.
2. Ckonpko Bojopona (M, V) MOXXKHO MOMYYUTh IPU B3aUMOACUCTBUM | KT KEJIE3HBIX CTPYXKEK C
COJITHOM KUCJIOTOM, €CJIM HEMETAININYECKUX MPUMECEN B CTpyKKe 2%, a MpaKTUUECKUI BBIX0J BOAOPOJa
cocTaBisteT 99%.
VYpaBHEHHE peaKInu Fe+2HCI—>FeCl,+H,.

ITopsinok BbINOJIHEHHS Pa0OTHI:
1.0O3HaKoMbTECH C KPATKUMU TEOPETUUECKUMHU CBEACHUSIMU 110 KOHCIIEKTY JEKIIUU
2 3anumure B OTYET M0 MPaKTHUECKOW paboTe OCHOBHbIE (hOPMYJIbI AJIS pEIIeHUs 3a/1a4.
3 O3HaKOMbBTECH C OCHOBHBIMH METOJIaMH PEIICHUS 3a/1a4 Ha OCHOBHBIC MTOHATHUS M 3aKOHBI XUMUH.
4 TIpoaHanu3upyiiTe npuMepbl peleHus] TUIOBIX 3ajay.
5 BolnonHuTe MHAMBUTyalbHBIE 3a/1aHUSI B COOTBETCTBUU C BAPUAHTOM.

3anaval

CKOJIBKO BOJIOPOJIa MOXKHO TMOJIYYHUTb, €CIIU C COJITHON KUCIIOTOM Npopearupyer 6,5 T HMHKa (0TBET
BBIPA3UTH B JI, T, MOJISIX IIPH H.Y.)

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

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

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

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

2) Ompenenum Maccy kapOoHarTa Kanblius B 1 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.), UCIIOINIB3YS MPOMIOPLUIO.
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 CTYIACHTY, €CIM pacdyeTHas W rpaduyeckas 4acTH BBITIOJTHEHBI B
MOJIHOM 00BeMe, pelieHue OpOpPMIIEHO C COOJIIOJIEHHEM YCTAHOBJICHHBIX IPABHII; CTYAEHT CBOOOIHO
BJIAACCT TCOPCTUICCKUM MATCPHUAJIOM, 6€3OLHI/I60‘-IHO MPUMCHACT €ro Mpu pCUICHUHA 3aaa4.

«4» (XOpoIlOo): BBICTABIAETCS CTYACHTY, €CJIM TpPU BBIIOJHEHUU 3aJlaHUSl  JIOMYIICHbI
HE3HAYUTCIIBHBIC OH_II/I6KI/I, pemcHue O(bOpMJIeHO C CO6JHOI[CHI/ICM YCTAHOBJICHHBIX IIPpaBUJI; CTYACHT
cBOOO/IHO BJIaJICET TEOPETUYECKUM MaTepuaioM, 0e301MO0YHO IPUMEHSET ero MpU PEeLIeHUH 3a/1a4;

«3» (yIOBIETBOPHUTENHHO): BBICTABISIETCS CTYACHTY, €CIHM 3aJaHHE BBIOJHEHO C «TPyOBIMK»
omuOKamu, perienne opopmieHo 6e3 coOI0IeHUs YCTaHOBICHHBIX TIPABUI ;

«2» (HEYIOBIIETBOPUTEIHHO): BBICTABISETCS CTYACHTY, €CIIM paboTa HE BBITIOJHEHA.

Tema 2.5Xumuueckue peakunu. CKOpocTh XMMHYECKO# peaknnu. XuMHUYeCKoe paBHOBecHe

IIpakTnyeckoe 3ansaTue Ne 10
Pacuer ckopocTeii XUMHYeCKOi peakuu. YNpaKHeHHsI HA CMellleHHe XHMUY€eCKOoro
paBHOBecHS.

Henab: paccunTath U3MEHEHUE CKOPOCTH XMMHUYECKOM PEaKIMM, NPU YBEIMUEHUU KOHUEHTpPALUU
IIPOAYKTOB peakuuu. PaccMoTpeTh BiaMsIHUE TEMIIEPATyphl U IaBIE€HUE Ha COCTOSSHUU PAaBHOBECHS.

Boinosinenue padorsl cnoco6cTBYeT GOPMUPOBAHHUIO:

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 KOHCYJIbTALMMA; JUISI TEKYLIEro KOHTPOJISI M IPOMEKYTOUHOU
arTecTanuu: pabodee MeCTO IpenojaaBaress, 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 HacTenHblii LumienEcoPicture - 1 mwi.;

Muxkpockon "Mukpomen-C-13"-1 mr. YdeOHO-MeTOnMYecKas JTOKyMEHTAIHs, JUIaKTHYECKHE
cpeactBa. Pabouee MecTo mpenoaaBatelis: MEePCOHAIBHBIA KOMIBIOTEp, paboure mMecta 00ydaronmxcs,
nocka yueOHasi, yueOHasi MeOeb.

3ananne:
3agayalNel Kak u3MeHUTbCS CKOPOCTh peakiuu (cM.Tabnuiry 2.1), eciii KOHIEHTPAIHIO IEPBOTO
COEMHEHUS B YpaBHEHHS] XUMUYECKOW PeaKkI[U YBEIUUUTH B... pa3
Tabnunal.l — ucxoquble JaHHBIE UTS 3aa4H.

Bapuant YpaBHEHHE XUMUYECKOU PEAKLIUU Bo ckonpko pa3
YBEIUYMUIIACh
KOHILICHTpaLUs

1 2C0¢) + Oy(ry = 2C0yy 3

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

3 COzr) + Cry = 2C0¢, 3

4 COwH0(ry = COyry + Hy 2
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Haoy + J2@y) = 2H] (1)
2Hy(y + Oy = 2H,0(K)
COy + 2Hpry = CH30H
2NO(y + Clyy = 2NOClg,
250,y + O3y = 25031y
10 2NHs () = Noy + 3Ho

[Tonb3ysick Tabmutiel 2.2 onpenenure, B KaKyl0 CTOPOHY CMEHHTBCSI PABHOBECHE B PABHOBECHOM
CUCTEME, €CIIU

O© 00 N O O
W W NN W W

1. VYBenu4uTh J1aBJICHUE B CUCTEME

2. [ToBbicUTH TEMIIEPATYPY

3. Tab6muna 1.2 Ucxonusie nanubie it 3agaqu No2
Bapuant PaBHoBecHas cucrema
1 NZ(F) + 3H2(r) = 2NH3(F),AH = —92K,H}K
2 Nz(r) + 02(r) = ZNO(F) ; AH = +180k/x
3 2H2(r) + OZ(F) = ZHZO; AH= -492KI[)K
4 1

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

2NO(y = NyOury; AH=+9, 6K

2CO(r)+0yy = 2C04y; AH = —568K ]I
CO(r)+H,0(r) = COyy + Hp; AH = —42,6x/Ix
CHyy + 205y = COyey + 2H,005); AH = —890kIx¢
S(1B)+05y = SOyry; AH = —297k/I¢

© 00 N o Ol

ITopsinok BbINOJHEHHS PadOTHI:
1. Ucnonw3ys Tabnuiy 1.1 u 1.2 BeIMOIHUTE yIpaKHEHUS

Xoa padoTsbl
[TpouuTath TeOpeTHUECKOE OOOCHOBAHHE.
3anucath AaTy BBIINOJIHEHUS paboThl, HOMEp, TEMY, BApUAHT pabOTHI.
BeimonnuTs 3a1aun
CraenaTh 3aKI0UEHUS

PwnE

®opma npeacraBiaeHus pe3yJbTara:
BrinosHeHHBIE yIIpa)KHEHUS U IPOU3BEICHHBIE PACUETHI.

Kpurtepun onenku:

«5» (OTJIIMYHO): BBICTABISETCS CTYIEHTY, €CIM pacueTHass U rpaduueckas 4acTH BBIIOJHEHBI B
MOJTHOM 00BeMe, permieHre O(OpPMIIEHO C COOJIIOJICHHEM YCTAHOBJICHHBIX INPaBHJ; CTYIEHT CBOOOIHO
BJIa/IEET TEOPETUUECKUM MaTeprajIoM, 6€301MO0YHO MPUMEHSIET €ro Py PEeleHNH 3a4a4.

«4» (XOpoIlo): BBICTABISETCA CTYIEHTY, €CIM TpPU BBINOJIHEHUH 33/JaHUS JOMYIICHBI
HE3HAYUTCIIbHBIC OI_HI/I6KI/I, PEIICHUE O(l)OpMJ'IeHO C CO6J'IIO)I€HI/IeM YCTAHOBJICHHBIX IIpaBUJI; CTYIACHT
CBOOOJTHO BJIaJI€eT TEOPETUUECKUM MaTepHajIoM, 0€30IMO0YHO MPUMEHSET ero MPU PELIeHUH 3aa4;

«3» (yIOBIETBOPHUTENBHO): BBICTABISIETCA CTYAEHTY, €CIM 33aJaHHE BBIOJHEHO C «TPyOBIMH»
omunOKkaMu, pemeHue opopmiIeHo 6e3 COOI0IEHHS YCTaHOBICHHBIX MTPABUI ;
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«2» (HEyIOBIETBOPHUTEIBHO): BBICTABIISIETCS CTYACHTY, €CIi paboTa He BHIIOIHEHA.
Tema 2.5 Xumnueckne peakuuu. CKOpocTb XHMHYECKOH peakuuu. XuUMHUYecKoe paBHOBecHe

IIpakTnyeckoe 3ansaTue Ne 11
Cocrasienue ypapuenuii OBP meTon0oM 3j1eKTpoHHOIr0 6ananca. OnpeaeseHue OKUCJINTEIe U
BOCCTAHOBHTeEJICH.

Henb: ypaBHUBaTh OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIMM; ONPEIAENIATh OKUCIUTENb U
BOCCTAHOBHUTEIIb.

BoinosiHeHune pa6oTsl criocodcTBYeT (POPMUPOBAHUIO:

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

MarepunanbHoe obecrnieyeHue:

VYuebHas ayauTopus Ui NPOBENCHUS JIEKLIIMOHHBIX, JJAOOPATOPHBIX U MPAKTUYECKUX 3aHATHUH; A
TPYNIOBBIX W WHAWBUAYAIBHBIX KOHCYIbTAMK; JJISi TEKYIIETO KOHTPOJS H IMPOMEXKYTOUHOM
arTecTauuu: pabodee MeCTO IpemnojaBarensd, paboune mecra oOydaroummxcsi, Aocka. KommbroTep:
AMDALtlon (tm)ll x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ monutopl9”,
npoektop EPSONEH-TW650, skpan Hactennsiii LumienEcoPicture - 1 mit.;

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

3ananue:
MCTO,I[OM QJICKTPOHHOI'O OaylaHca pacCTaBbTC KOS(l)q)I/IHHeHTBI B YPaBHCHUAX OKHUCIIUTCIIBHO-
BOCCTAHOBUTCIBbHBIX peaKHHﬁ:
C+H,=CH,4
Hg(NO3), =Hg + NO, + O,
K;MnO,4 + H,O = KMnO4 + MnO, + KOH
K,S03; = K»,SO,4 + KsS
Zn + KNO3 + KOH = K3,Zn0O, + NH3+ H,0
Ag,0 = Ag + 0,

HOpﬂIlOK BBIINNOJIHCHU A paﬁon:
HOpSII[OI( BBITIOJTHCHUA pa60TBII
1. O3HakoMbTECH c KpaTKUMH TCOPETHICCKUMU CBEJICHUSMH (
https://znanium.com/catalog/document?id=370125. C. 76);
2. Permenwne 3a1a4 i1l CaMOCTOSTEILHOTO pazdopa

3aKOHYUTH COCTAaBJICHUC ypaBHeHl/If/i OKHUCIINTCIIBHO-BOCCTAHOBUTCIBbHBIX peaKHI/Iﬁ METOAOM
QJICKTPOHHOT'O Gaﬂcha:

. C|2 + SOZ + HZO —> H2804 + ...

. H,O5 + KMnOg4 + HySOs— Os + ...

. I> + KsSnO, + KOH — KySnOs + ...

Kl + KMnO4 + HySO4— |, + ...

H,S + HNOg(KOHH)—) H,SO4 + ...

. FeSO, + KMnO, + KOH — Fe(OH)3 + ...
Kl + KMnQO4 + HCI — KIO3 + ...

. Cu + H,S0O, (konm)—> CuSOy4 + ...

. Sh + HNO3; (pas6.)—> Sb,0s + ...

©O~NOOUTAWNBRE
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10. KI + KMnO4 + H,0 — KIO3 + ...
11. Bry + H,S + H,O — H,S0O,4 + ...
12. FeSO,4 + KMnO4 + H,SO4— FEQ(SO4)3 + ...
13. Kl + KoCr0O7 + HoSOs— 1r + ...
14. Ag + HNO3 (pass)—> AgNO3 + ...
15. NO; + H,O — HNO3 +HNO;

16. H,S+ KCIO —» S + KCI + ...

17. FeCl, + Clo— ...

18. Zn + KMnO4 + H,SO4— ...

19. NalO3z + SO, + H,O — Nal + ...
20. HCI (o) + KCIO3— Cly + ...
27.Cl; + KOH — KCI + KCIO3 + ...
21. HS + HNO; —» S+ NO + ...

22. H,S + H2SO4 (omn)—=> S + ...

23. HC|(K0HH.) + MnO,—Cl, + ...

®opma npeacTaBieHus pe3yJbTara:
BeinonHeHHbIe yIpaXXHEHUS U IPOU3BEJICHHbIE PACUETHI.

Kpurtepuu oneHku:

«5» (OTIAMYHO): BBICTABISETCA CTYIEHTY, €CIM pacueTHas W rpaduyeckas 4acTH BBIIOJIHEHBI B
MOJTHOM 00BeMe, pemieHre O(OPMIIEHO C COOJIIOJICHHEM YCTAHOBICHHBIX IPABHI; CTYICHT CBOOOIHO
BJIaJIeeT TEOPETUYECKUM MaTepHaioM, 0€30IIMO0YHO IPUMEHSIET €ro MPU PELICHNH 3a/1aY.

«4» (XOpomo): BBICTABISIETCS CTYIEHTY, €CIM TpPHU BBIIOJHCHUU 3aJaHUS  JOIYIIECHBI
HE3HAUUTEJIbHbIE OLIMOKM, peuieHne o(GopMiIeHO C COOIIOJEHUEM YCTAHOBJIEHHBIX IPAaBHWJ; CTYIEHT
CBOOOJTHO BJIaJICET TEOPETUIECKUM MaTEpPHaIoM, 0€30IMO0YHO MPUMEHSET €To MPH PEIICHUHN 33/1a4;

«3» (yIOBIETBOPHUTEIbHO): BBICTABISETCA CTYACHTY, €CIM 3aJlaHHE BBIOJHEHO C «TPYOBIMHY
ommOKamu, perieHre opopmiieHo 0e3 coOI0IeHHs YCTaHOBIEHHBIX MPaBUI ;

«2» (HEyIOBIETBOPHUTENBHO): BBICTABIISIETCS CTYACHTY, €CIM paboTa He BHIIOIHEHA.
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Tema 1.2 YrieBogopoasl.

JlaGoparopHoe 3ansiTue Nel. YrijieBoaopoabl M UX NPUPOJAHbIE HCTOYHUKH

Heas padoTbl: HAYYUTHCS OKCHEPUMEHTAIBHO, IIOJy4aTh YIJIEBOJOPOJbI, AaHAJIM3UPOBATH
CBOWCTBA YTJICBOJIOPOIOB, TIOATBEP)KIaTh CBOWCTBA YPaBHEHUSIMH PEAKIIHA.

BbinosiHeHue padoThl cOCOGCTBYET (POPMHUPOBAHHIO:

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

MarepunanbHoe obecrieyeHue:

YdeOHast ayAuTOpUS ISl POBEICHUS JICKIIMOHHBIX, JIJAOOPATOPHBIX U MPAKTUYCCKUX 3aHATHIH; IS
TPYINIOBBIX W WHAWBUAYAIBHBIX KOHCYAbTAMK; JJISI TEKYIIETO0 KOHTPOJS M IMPOMEXKYTOUHOM
aTTecTanuu: pabodyee MECTO IperojaBaTells, padodyre MecTa oO0ydJaromuxcs, Aocka. [lomemenue st
MPOBEICHUS JTAOOPATOPHBIX, TPAKTUYECKUX padoT; /Ui TPYNIOBBIX U MHIUBUAYAJIbHBIX KOHCYJbTAIU;
IUTSL TEKYIIET0 KOHTPOJIS M IPOMEKYTOYHOW aTTecTaliu: pabouee MeCTo MperoaaBaress, padboure Mecra
oOyyaromuxcs, gocka. Mebenp mabopaTopHas, mKkad BHITSHKHON ¢ MOMKON —1 T,

PeakTuBHBIH MmTAaTUB ¢ HAOOPOM pEaKTUBOB (ILEJIOYM, KHUCIOTHI, COJH), WHIAMKATOPHI, MPOOHPKH,
MUTETKH, TIPOMBIBAJIKA C JUCTHILIMPOBAHHON BOJOW. PeakTUBBI M MaTepHalbl: KapOua KalbLusl; XJIOPU
meau CuCl2, ammuauHbIil pacTBOp, GUIBTPOBaANIbHASA OyMara (II0JIOCKU pazmepoM 5*40 mm).

3aganme:
1. BcnoMHUTH MpaBHiIa MO TEXHUKE OS30MaCHOCTH MPH MTPOBEACHUH JTaOOPaTOPHBIX padoT.
2. IlpounTaTh MHCTPYKIIMIO IO MMPOBEACHHUIO OIBITOB.
3. IIpuroroBUTH HEOOXOAUMYIO XUMHUYECKYIO IOCYLy U 000PYJIOBaHUE JUISI IPOBEACHUS OIBITOB.
4. TIpoBecTH OTIBITHI.
5. Odopmuth 1adopaTopHyro padoTy.
IMopsinok BbINOJIHEHUsI PadOTHI:

1. Tlposenute 1abopaTOpPHBIE ONBITHI COTIACHO UHCTPYKIUH:

Onotm Ne 1. IlosryyeHne MeTaHa U M3y4YeHHe ero CBOWCTB
[TopsiioK BBINONTHEHUS OMBITA!
1.B cyxyio npoOupky, cHaOXeHHYI0 MpPOOKOH ¢ Ta300TBOJHOM TpPyOKOH, MOMEIAIOT CMeCh U3
00€3BOKEHHOI'0 YKCYCHOKHMCIIOTO HATpUsi U HATPOHHOM M3BECTU (CMECH €IKOro HaTpa M OKCHIA
KaJIbIMsI B OTHOWIEHUU 1:2 JUIs MpeJoTBpallleHHUs pa3pyLIeHHUs CTeKIIa I1eJI04bio) (BbICOTa o 6—
10 mm).
2.3aTeM YKpeIUIdioT MpOOMPKY TOPU30HTAIBHO W HAarpeBalOT CMeCh B IJIaMeHHM ropenku. [Ipu
HarpeBaHUM HATPHUEBOU COJIM YKCYCHOW KHCIJIOTBHI C HATPOHHOW M3BECTBIO IIPOUCXOINUT PACILECIIIICHUE
cosii ¢ 00pa3oBaHHEM METaHa.
3.HarpeBanue HaTpueBbIX cOJe€ KapOOHOBBIX KHCIOT C HAaTPOHHOM HM3BECTBIO SBIISETCS OOLIMM
71a00paTOPHBIM CIIOCOOOM IMOTYYEHHS MTPEACIBHBIX YTIIEBOJOPOIOB.
Xumusm npoyecca: CH3COONa+ NaOH — CH41 + Na2CO3
[ToxuraroT BELIEISIOMUICS ra3000pa3Hblii METaH y KOHIIA Ta300TBOIHOM TPYOKH.
MetaH ropuT rory00oBaThIM HECBETSALIMMCS TUIAMEHEM.
Xumuzm npoyecca: CH4 + 202 — CO2 + 2H20

Onoim Ne 2. BpomupoBaHue npejejbHbIX YIJIeBOJI0PO10B
[TopsiioK BBIMOTHEHUS OMBITA!
1.B cyxyrwo mpoOupky momemaroT 4 Kaluldi CMECH XHUIKUX aJKaHOB M J00aBIAOT 1—2 Karum
pactBopa Opoma. CozpepkuMoe IpOoOUPKH MepeMeIInBaT Ha Xonoay. Okpacka Opoma mpu 3TOM He
HCYE3aeT.

36



2.HarpeBaroT comepumMoe NMpOOHMPKH 0 MCUE3HOBEHHS OKpackd. B oTBepcTHe MpOOMPKH BHOCAT
CTEKJIIHHYIO TMaJOYKy, CMOYEHHYIO pacTBOPOM aMMHaka, - mosBisieTcss Oenbiii npiMoxk NH4Br.
[TuHIIETOM BHOCAT B MPOOMPKY CHHIOIO JIAKMYCOBYIO OyMary, CMOYEHHYIO BOJOH, - JIAKMYCOBas
Oymara KpacHeer.
Xumusm npoyecca: CH3-CH-CH2-CH3 + Br2 — CH3-CBr-CH2-CH3 + HBr
Onvim Ne 3. bpomupoBaHue HenpeaeJbHbIX YIJIEBOIOPO/0B
[TopsA0K BBINOJHEHUS ONBITA:
1.B cyxyio npoOupky mnomemaroT | Karuio, CMECH XUAKUX AIKEHOB, J00aBiIAlOT |—2 Kammu
pacTBopa Opoma U IepeMelInBaoT cMech. Ecin jkenTas okpacka He MCUe3aeT, TO CMECh HarpeBaroT B
IJIAMEHU TOPEJIKH 10 UCUE3HOBEHUS OKPACKH.
2. B npoOupKy BHOCST CHHIOIO JIAKMYCOBYIO Oymary, mpeIBapuTeIbHO CMOUYEHHYIO BOAOH. LlBer
JAKMyCOBOM OyMmarw He u3MeHseTcs. PacTBop amMmmaka, BHECCHHBIH Ha CTEKJIISSHHOM TaJIOYKEe B
MPOOUPKY, HE BBI3BIBAET 00OPAa30BaHUS OEJIOTO JbIMA.
Xumusm npoyecca: CH3-C=CH-CH3 + Br2 — CH3-CBr-CHBr-CH3
Onvim Ne 4. TlonyyeHue aneTuJeHAa U ero ropexHme.
[TopsA0K BBINOJIHEHUS ONBITA:
1.B npobupky nomemarotT ManeHbKuil Kycouek kapouna kanpius CaC2, 106aBisOT 2 Karui BOJbI U
3aKpBIBAIOT MPOOUPKY MPOOKOI C Ta300TBOIHON TPYOKOH, UMEIOIIEH OTTIHYTHIH KOHel. B nmpobupke
OypHO BBLIEISIETCS Ta3000pa3HBII alleTHIICH.
Xumuszm npoyecca: CaC2 + 2H20 — HC=CH + Ca(OH)2
2.IlomxuratoT auneTuiaeH y KOHLA ra300TBOJHOW TpyOku. OH TOpUT CBETSILUMCS, KOINTSILIUM
wiaMeHeM. Peakiusi B3auMOJEHCTBUS KapOuaa KaiblMsl C BOJOW DSK30TepMUYHA. AICTHUIICH,
MOJIYYEHHBIM U3 KapOuja Kalblivs, COACPKHUT HezHauuTenbHble kommuecTBa NH3, PH3, AsH3 u
JPYTUX TIpUMEcE U IOATOMY UMEET XapaKTEepHBbIN 3amax.
3.IlpuMecHn MOXXKHO YAAJIWTh MNPOMBIBAHMEM AalleTHJIEHA BOJHBIM pPAacTBOPOM JHMXPOMATa Kajus,
MOJKHUCIIEHHOTIO CEPHOU KUCIIOTOMN
Onvim Ne 5. O6pa3oBaHue aneTUJIeHUAa cepedpa.
[Topsok BeINONIHEHUS PaOOTHI:
1.B npobupky BHOCAT 2 KaIlIi pacTBOpa HHUTpaTa cepedOpa M mpuOaBisAioT | Kamio pacTBopa
aMMHaka — 00pa3zyeTcs 0CaJloK THApPOKcUa cepedpa.
2.Ilpu noGaBnenun 1-2 kamenp pacTBopa aMMmuaka ocagok AgOH nerko pactBopsieTcs ¢
o0Opa3oBaHHEeM aMMHA4YHOT0 pacTBopa okcuaa cepedpa ([Ag(NH3)2]OH). Uepes ammuayHbliii pacTBOp
okcuja cepedpa NpoIyCKarOT alleTHIIEH.
3.B mpoGupke oOpa3yercsi CBETJIO-KENTHI OCaJoK aleTUiIeHuaa cepedpa, KOTOpBIA 3aTeM
CTaHOBUTCS CEPHIM.
Xumusm npouecca: HC=CH + 2[Ag(NH3)2]OH — AgC=CAg| + 4NH3 + 2H20
Onotm Ne 6.CBoiicTBa 6eH30.1a.

1.PacTBopuMOCTh O€H307a B pa3IMYHbIX PACTBOPUTENSIX. B Tpu nmpoOupku moMeniaroT Mo 0oJHOM
Karuie OeHzona. B oqHy nmpobupky n100aBisoT 3 Karm BOAbI, B IPYT'YIO — 3 KaIluld CIOHUPTA, B TPETHIO
— 3 xarum 3¢upa. Conepkumoe IpoOUPOK TIIATETHHO B30AITHIBAIOT.

2.B nmpobupke ¢ Bomoil obpaszyercss 2 cios, B MPOOUPKAX CO CIUPTOM MU 3HUPOM MOTydaeTcs
OJTHOPOAHBIN pacTBOp. CrenoBarenbHO, OEH30J B BOJE MPAKTHUECKH HEPACTBOPUM M XOPOLIO
pacTBOpsieTCs] B OPraHUYECKUX PACTBOPUTEIISX.
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3. I'openue 6enzona. (OnbIT MpoBOAAT B BRITSDKHOM IKady!) B dapdopoByto yameuky momemniaroT
OJIHY KaruTio O€H30J1a U TIOJHKUTAI0T. beH30J1 TOPUT SIPKUM KOIITSIINM IUIAMEHEM

2. 3anummuTe ypaBHEHUS PEAKIH B TETPAIb;
3. CrnenaiiTe BBIBOJ O IPOJICITAHHOM padoTe.
dopma npeaocTaBiieHUs pe3yJbTaTa

Ot4er o mpojenanHoi padoTe, BEIBOMBI HA Ka)/IbIH OIBIT, 3all0JIHEHHAs Ta0JIHIIa, BBIBOJ 1O BCEH
nabopaTopHOU padore.

YpaBHeHust peaKuii: OKHCJICHUS, Tun
BemectBa OpoMHUpOBaHUS, B3aUMOJICUCTBUS c [Ipumenenue XUMHUYECKUX
KHCIIOTaMU peaxkuui
CH,
CoHy
CoH»
CeHs

Kputepuu oneHku J1a60paTOpPHOTo 3aHATHSI:

«5» (OTAMYHO): BBIMIOJHEHBI BCE 3aJaHUs Ja00OpaTOpHOIl paboOThl, CTYACHT 4eTKo U 0e3 omubok
OTBETHJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI.

«4» (XOpOIIO): BBIOJHEHBI BCE 3aJaHHs JIAOOPATOPHOW pabOThI; CTYACHT OTBETHMJI Ha BCE
KOHTPOJIBHBIE BOIIPOCHI C 3aMCUAHUSMHU.

«3»  (yIOBIIETBOPUTEIHHO): BBIIIOJHEHBI BCE 3a/IaHUs JIAOOPATOPHOW pabOThl C 3aMEYaHHUSIMHU;
CTYJICHT OTBETHJI HA BCE KOHTPOJHHBIC BOIIPOCHI C 3aMEYAHHUSIMH.

«2» (He 3a4TE€HO0): CTYJEHT HE BBIMOJHUJ WU BBHIMOJIHWI HEMPAaBHIBHO 33a/JaHus JabOpaToOpHOI
paboThI; CTYJIEHT OTBETHJI HAa KOHTPOJIBHBIC BOIPOCHI ¢ OMIMOKAMH WJIM HE OTBETHJI Ha KOHTPOJIbHBIC
BOTIPOCHI.

Tema 1.3 Kucaopoacoaepxamue opranu4eckue coeJHHEHUsI.

JIaﬁopaTopﬂoe 3anaTue Ne2. «kKayecTBeHHbBIE P€AKIUM HA KHCJI0pOoACOoACPKaAIMUE
OpraHu4YeCKHue BEemecTBa».

Lenabr padorhi: HayduwThbcs NMPOBOJAWTH KAYECTBEHHBIC PEAKIMM HA MHOTOATOMHBIC CIHPTHI,
aNbJIeru/Ibl U KapOOHOBBIE KHCIOTHI, O3HAKOMUTHLCS C UX CBOMCTBaAMH M NpUMeHeHHeM. KauecTBeHHBIE
pEaKIuy TMOATBEPIUTh YPABHECHUSMH PEAKITHH.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

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

MarepunanbHoe obecneyeHue:

YyeOHast ayAUTOPHsI JJIs POBEICHUS JICKIIMOHHBIX, JTa00PaTOPHBIX M MPAKTHYECKUX 3aHATUN; JIJIS
TPYNNOBBIX WM WHAWUBUIYaJIbHBIX KOHCYIBTAIMMA, ISl TEKYIIEro KOHTPOISI M TMPOMEXKYTOYHOU
aTTecTaluu: pabouee MECTO MpernojaaBaTes, padoune mecta oOydwaromuxcs, nocka. [lomerenue mms
MPOBEJICHUS JIa0OPATOPHBIX, MPAKTUYECKUX PabOT; IJIs TPYIIOBBIX U MHIUBUIYATbHBIX KOHCYJIbTAIIUA;
IUTSL TEKYIIETO0 KOHTPOJISI M IPOMEKYTOYHOU aTTecTaliu: pabouee MeCTo MperoaaBaress, padboune Mecra
oOyuatomuxcs, Tocka. Mebens tabopaTopHasi, mkad BBITSKHON ¢ MOKWKON —1 1T,

PactBop (dopmanpaernaa, aMMHadYHBI pacTBOp OKcHaa cepedpa, ropsdas BoJa B HIMPOKOM
CTaKaHe, paCTBOP THAPOKCUIA HATPUS, YKCYCHAs! KHCIIOTA, PACTBOP TIHUIEPUHA, PACTBOP CyibdaTa MEeIu,
WHIUKATOPBI — PEHOIPTAIEHH U METHIIOPAHK, PACTBOP KapOOHATa HATPHs, CTPYKKH MAarHUs
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3amanmue:
1.BcnoMHUTH TipaBuiia Mo TEXHUKE 0€30MTaCHOCTH MPH MPOBEACHUH J1a00paTOPHBIX PaboT.
2.IIpounTaTh HHCTPYKIIMIO TIO TIPOBEICHHIO OIBITOB.
3.ITpuroToBUTH HEOOXOIUMYIO XHMUYECKYIO TIOCYTy U 00OPYAOBAaHHE JUIsl IPOBEICHUS OIBITOB.
4.1IpoBecTH OMBITHI.
5.0¢popMHUTH TaOOPAaTOPHYIO PadOTY.

ITopsinok BbINOJIHEHHSI PAa0OTHI:
1. TlpoBenute 1a0OpaTOPHBIE OMBITHI COMNIACHO UHCTPYKIIUU:
Onvim Ne 1. KayecTBeHHAsl peaKIUsl HA MHOTOATOMHbIE CIIUPTHI (TJIHIEPHH)
[TopsA0K BBIMOJIHEHUS ONIBITA:
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 Oouiblie pacTBOpa T'HIPOKCH]IA HATPUSI.
3. OtMeTbTe LBET Ocanka. Hamuivre ypaBHEHUE peaKIuu.
4Teneps npuseiiTe MPUMEPHO CTOJILKO ke pacTBOpa IIIHIEpUHA (UM HEMHOT'O OOJIBIIIE), CKOJIBKO
MIPUJIAIIA IEJIOYH. 3aNHIIUTe, 9TO HAbI0aeTe.
5.CocraBbTe ypaBHeHHE peakinu. Kakoe BemecTBo sBISIETCA PEaKTHBOM Ha MHOTOATOMHBIE CITUPT
Onvim Ne 2. Peakuusi cepeOpsiHOTO 3epKaJia — KaueCTBEHHAs peaKIUs HA aJibJAeru/bl
[TopsOoK BBIMOTHEHUS OTBITA!
1. B aOCOJIFOTHO YHCTYIO IPOOHMPKY MPUIICHTE 2 MJI aMMHAYHOTO pacTBOpa OKCUaa cepedpa.
2.0cTop0kHO 100aBbTE HEMHOTO pacTBOpa hopMaIrHa WU TIFOKO3bI, IPHIIUBAS 110 CTEHKE MPOOUPKH.
3. Yro nabmomgaere? [Ipu HE0OXOAUMOCTH, TOMECTUTE TPOOUPKY B CTAKAH C TOpSUEH BOJOM.
4.He BcTpsixuBaiiTe u He nepemeninBaiite pactBop! Hamummre ypaBHeHue peakuuu. Kak Ha3biBaetcs
3TOT PEAKTHB HA aJbJACTUIAHYIO TPYIIITY
Onvim Ne 3. U3yyenue cBOMCTB KApOOHOBBIX KHCJIOT
[Topsi 10K BBITOJHEHUS OTIBITA:
Jlokaxxute, 4TO yKCYCHasi KMCJIOTa MPOSBISET Bce 00IMe CBONCTBA KUCIIOT:
1. K pacTBOpy yKCYCHOI KHCIIOTHI 00aBbTE€ HEMHOI'O MHAMKATOpa — MeTuiopanxka. Kak okpacuics
unankaTop? O yem 3710 roBoput? Hamuiure ypaBHEHHE TUCCOLMAIIMU YKCYCHONU KUCIIOTHI;
2. B mpoOupky 6pochTe HECKOIBKO CTPYKEK MarHusi U J00aBbTE YKCYCHOM KUCIIOTHI (OCTOPOKHO —
peaxiusi MOKeT UATH OYPHO U ¢ CUJIBHBIM pasorpeBoM!) HamuimmTe ypaBHeHHE peakIuu.
3. Hauetite B mpooupky pacteop mienoun (NaOH), no6aBeTe nHauKaTOp — GeHOMPTANICHH U
npuselTe YKCyCHOM KMCIOTHI 10 0OecliBeUrBaHUs pacTBopa. HanumuTe ypaBHEHHE peakLny.
4.K 1 mu pacTBopa cofbl (OCTOPOKHO — BO3MOKHO OypHOE BbIjIeNieHHe razal) 7100aBbTe YKCYCHYIO
KHucnoTy. Hamuimmre ypaBHeHHE peakiiuy U CBOU HAOTIOACHMS.

2. 3amUIIATe ypaBHEHUS PeaKIMii B MOJICKYISIPHOM, HOHHOM U KPaTKOM HOHHOM BHU/JIE B TETPA/ib;
3. CaenaiiTe BBIBOJ O TIpOIeTIaHHON padoTe

®opma npeaocTaBJieHns pe3ybTaTa

Otuer o mpojenanHoW paboTe, ypaBHEHHE PEaKLMHU, BBIBOJBI HAa KaXKIBIH OMNBIT, BHIBOJ MO BCei
nmabopaTopHoU padore.

Kpurepun oneHkn 1a00paTOpHOro 3aHATHS:

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

«4» (XopoIo): BBIIOJHEHBI BCE 3a/laHusl JIabOpaTOpHOW paboOThl; CTYIEHT OTBETHJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHUSMHU.

«3» (yIOBIIETBOPUTEIHHO): BBIIIOJHEHBI BCE 3a/JaHUS JIAOOPAaTOPHOW pabOTHl C 3aMEYaHUSIMHU;
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CTYJIEHT OTBETUJI Ha BCE KOHTPOJbHBIE BOMPOCHI C 3aMEUYAHUSIMHU.

«2» (He 3a4TeHO): CTYJAEHT HE BBINOJHWJI WU BBHIMOJIHWI HENPAaBWIBLHO 3a/aHus JabOpaTOpHOI
paboThI; CTYIEHT OTBETHJI Ha KOHTPOJIbHBIC BOIPOCHI ¢ OMIMOKAMH WJIM HE OTBETHUJ Ha KOHTPOJIbHBIE
BOIIPOCHI.

Tema 1.4 A30Tc0uepmamne OpraHn4eCcKue COeIHHECHHU .

JIaﬁopaTopﬂoe 3anaTue Ne3. «KayecTBeHHbBIE P€aAaKIUM Ha a30TCoACPKaAlIUE OPIraHNIECCKUE
BEIIECTBA».

Leas padoTbl: HayunThcs IpOBOIUTH KaUECTBEHHBIE PEAKIIMU HA a30TCOCPIKALINE OPraHUIECKHE
BEIIECTBA, 3aKPEIHUTh YMEHHE COCTaBJISTh YPaBHCHUs Ha KAaueCTBEHHBIC PEAKIMH a30TCOCpIKaIlne
OpPTraHUYECKUE COCTUHEHHS.

Boinosinenue padorsl cnocodcTByeT GOPMHPOBAHMIO:

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

MaTtepuajbHoe o0ecneyeHue:

[lomewmenue i mpoBeneHUs JAaOOPATOPHBIX, MPAKTUYECKUMX padoOT; [uis TPYNIOBBIX U

WH/IMBUYAIBHBIX KOHCYJbTAIMN; JUISI TEKYHIETO KOHTPOJS M TPOMEXKYTOYHOW aTTecTanuu: pabouee
MECTO MperoaBaressi, padoure MecTa 00yJarmmuxcs, J0CKa.
Ilpubopvl u peakmugvl. TTATUB C TNPOOUPKAMHU; BOIHBIA PACTBOP AMHHOYKCYCHOM KHCJIOTBI
(rmunmaa) CH2(NH2)COOH (2% u 20%); pacTBOPBI HHAMKATOPOB (METHUIIOBOTO OPaHKEBOI'0, JIAKMYyCa U
beHondranenHa), yHUBEpCaAIbHbBIH UHIUKATOP, CIIUPTOBAsI TOPEJIKA, EepKaTelb Ui IPOOUPOK, MaiovKa
CTEKJISIHHAS, CTAKAH XMMHYECKHi BMeCTHMOCTBIO 100 (cM®) MUI, Jes KONOTHIH, rmumuH 2%; CyXoif
kapoonar meau(ll) (CuOH),COs3, pactBop rumpokcuma Hatpus NaOH 10%., rmumuna (10%) pactBop
uutputa Hatpus NaNO; (20%); ykcycHas kucimora CH3;COOH (iiemsinast), a3oTHas KHCIOTa(KOHII)
HNO3;, ModyeBMHa KpuCTaIIUYeckas, BoAa AUCTUIUIMPOBAHHAS, YHUBEpCAlIbHAs WHAMKATOpHas Oymara.
pactBop wmoueBuHbl (NH3),CO 20%, pactBop uurpura Harpus NaNO;(20%), ykcycHas Kuciora
CH3COOH(nensiHast), HachIeHHBIN pacTBop ruapokcuaa bapus Ba(OH), (6aputoBas Bosa).

3apanue:

1. BcnoMHUTE TipaBuIia Mo TeXHUKE 0€30MaCHOCTH MPU MPOBEACHUH JTa00OPATOPHBIX PadoT.

2. [IpounTaTh UHCTPYKIIHIO 11O MPOBEACHUIO OMBITOB.

3. [IpurotoBUTH HEOOXOIUMYIO XUMHUYECKYIO TTOCYTy U 000OpPYAOBaHUE JIJIsi TPOBEACHUS OIIBITOB.
4. IIpoBecTH OTBITHI.

5. Odgopmuts 1abopaTopHyIO padboTy.

7. Cnenaiite BBIBOJI O MPOBENEHHON paboTe

ITopsinok BbINOJHEHHS PadOTHI:
1. Tlposenute 1abopaTOpPHBIE OMBITHI COTIACHO MHCTPYKIUH:
Onoim 1. OTHOIEHUEe AMHUHOKHUCJIOT K MHAUKATOpaM

1.B tpu npoOupku nomectute no 10 kanenb pacTBopa aMHHOYKCYCHOM KHCIOTHI (2%) u 100aBbTe
1o 2 KaIjv pacTBOPOB MHMKATOPOB: B MIEPBYIO — METHJIOBBIN OPaHKEBBIN, BO BTOPYIO — JAKMYC, B
TPEeThIO — (heHoIPTaTICHH.
2.Hanecure Kamuio INIMIMHA HA YHUBEPCAJIbHYIO MHAWKATOPHYIO Oymary M cpasy CpaBHHUTE €€ LIBET
co mkanoil. Ommmmure HAOMIONEHHMS yKa3aB KakK H3MEHseTcs LBeT HHAMKATOpoB? OObsICHUTE
HaOmIOAeHNsT W CPOPMYIUPYHTE BBIBOJA, HCIIONB3Ysl ypaBHEHHE IUCCOIMAIIMA AMHUHOKHCIOT C

oOpa3oBaHHeM OUIOJISIPHBIX HOHOB:
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H,N—CHzCOOH=—=H;N—CH,— 000"
rNMUUUH (BunonApHbLIA KOH)

NHy  H-0-N=0 JOH
o=c. . — o=c_ 2N} s 2H.0
NH, H—0—-N=0 OH

H2C03 - > HQO + Cozﬁ

CO, + Ba(OH ), —’BaCO_Q +H 50

Onwvim 2. O6pa3oBaHue MeIHOH COJIM AMHHOYKCYCHOM KHCJIOTBI
1.B cyxyro npobupky BHecuTe Imarenem kapoonat meau (1) u nobaswte 1,5 mn 2% pactBopa
AMUHOYKCYCHOW KHUCJIOTHI.
2. Peakirionnyro cMech HarpeiTe Ha ciupToBke. [locnie HarpeBaHusl XOpOIIO BUHA CUHSAS OKpacKa
pacTBopa.
3.Yactb pacTBOpa nepenenTe B Ipyryro NpoOUpKy U 100aBbTE K HEMY JBE KaIUIM pacTBopa
rupokcuaa Hatpus. Bemanaer nu ocagok ruspokcuna menu? I[ouemy?
4. OcTaBUIyIOCS 9aCTh KUIKOCTH OXJIQJNUTE, TOMECTHB MPOOUPKY B CTAKAH C JICITHON BOJIOM.
[TocTteneHHO BBINAAIOT KPUCTAILIBI TPYIHOPACTBOPUMOM MEAHOM COJIM AMUHOYKCYCHOM KUCIIOTBI.
5. Jlns yckopeHwus mpoiiecca KpUCTAUTH3AIUU CTEHKY MPOOUPKU MOTHPAIOT CTEKIITHHON MATOYKOM.
Onumure HaOIIOCHUS.
6.ITpuBenure ypaBHeHHE peakiu (00pa3oBaHUE KOMIUIEKCHBIX OKpalllEeHHBIX B CHHUN IIBET MEIHBIX
coJiel XapaKkTepHO AJIs 0.-aMHUHOKHUCIIOT):

H3N. _CH2 COO + CUCO3 -

O0==C—O0 NH,—CH;, \
Cu * H,0 + CO,
CH—NH; 0—C=0
KOMMMeKCHasn MeaHan comb
AMUHOYKCYCHON KNTNOTHLI

Onoim 3. B3aumopeiicTBe aMUHOKHCJIOT € 230THCTON KHCJI0TOM
AMUHOKHUCIIOTBI B3aUMOJICUCTBYIOT C a30TUCTOW KHUCIOTOW C BBIACICHUEM MOJEKYJSIPHOTO a30Ta
(XapakTepHO Uil MEPBUYHONM aMUHOTPYIIIBI). DTy PEAKIHUI0 HCIOJIB3YIOT ISl KOJIUYECTBEHHOIO
OINpEeIEIICHUS aMUHOKHCIIOT.
Ilopsadok evinonHenus onvima:
1.ITomectute B mpoOupky 10 kamenas pacTBopa IIUIMHA, J00aBbTE 5 Karenb pacTBOpa HUTPUTA
HaTpus U 1-2 Kamm jJe1gHON YKCYCHON KHCIIOTBHI.
2.IIpoOupky Berpsixuute. Yto Habmoaaere? OnumunTte HaOIIOASHHUS.
3.IlpuBeaute ypaBHeHue peakuuu. CopmyaupyiiTe BHIBOA.
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NaNO, *CH3—COOH —>HNO, *+CH3; —COONa

HN—CH,—COOH *HO —N=0 —>HOCH,—COOH +N,} + 11,0
aMMWHOYK CyCcHast oK CyK cycHasn
Kncanora Kncnora

Onwvim 4. PacTBOpuMOCTH MOYEBHHBI B BOJIe U 00pa30BaHue ee coJiei
Ilopsiook evinonnenus onvima:
1.B mpoOupky BHECHTE KPUCTALIMUECKYIO MOUYEBHHY LIMATEIEM U J00aBbTE€ HECKOJIBKO Kareb BOJbI
710 ee MOJTHOTO pacTBOpeHHs. Karumo mosryd4eHHOro pacTBopa HAaHECUTE Ha HHIUKATOPHYIO Oymary.
2. Ilo nBeTHOI miKkane onpeaenute pH pacTBopa MOYEBHHBI.
3.K nmonyuenHoMy pacTBopy 100aBbTe 2-3 KAl KOHIIEHTPUPOBAHHON a30THON KUCIIOTHI.
4.YUepes3 HECKOJIBKO CEKYH] HAaOIIOAAIOT BBIMAJEHHUE KPHUCTAIOB COJIEW MOYEBUHBI (CIIOCOOHOCTH
MOYEBHUHBI 00pa30BbIBaTh TPYAHOPACTBOPHUMYIO COJIb C a30THOM KHCJIOTOM HWCHONB3YIOT IS
oOHapyKEeHHsI MOYECBHUHBI):

.

HN—G—NH, * HNO3 — > [H)N—C—NH3NO5
0 0

MOYeBUHaA HUTpPar MOYEBUHDbI

Onumure HabmoaeHus. [Ipuseaure ypasuenue peakiuu. CopmMyaupyiiTe BbIBOJ

Onotm 5. Peakuusi MOYeBHHBI € a30TUCTONH KUCJI0TOM
llopsiook evinonnenus onvima:
1.B mpobupky momecture 1 cm® 20%-HOro pactBopa MoueBHHBI, 100aBbTe 1,5 cmM® 20%-HOro
pacTBOpa HUTPUTA HATPUA U 2-3 KaIulu JeISHON YKCYCHOM KHUCaoThl. [IpoOupky 3akpoiite mpoOKoii ¢
M30THYTOM ra300TBOJHOM TPyOKOM, KOHEL KOTOPOil onmycTuTe B MpOoOUpPKY ¢ 0apUTOBOM BOJOM, Kak
3TO MOKa3aHo Ha puc.l.
2.IIpoOupKy C pPEaKIMOHHON CMECBhIO BCTPSXHBAIOT U HAOI0OAOM UHMEHCUBHOE 6blOeleHUe
ny3ulpbko8 2a306 — a3oTra W okcuaa yriepona (IV), xoTopeiii 0OHAapY>KMBAIOT MO TOMYTHEHHUIO
0apuTOBOM BOJBI.
3.3anmummre HAOMIOJACHWS W TPHUBEICHHOE ypaBHEHHE peakiud. HazoBuTe B ypaBHEHUH Bce
WCXO/IHBIC BEIIECTBA U MPOAYKTHI PEaKIIHH.
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Puc. 1. B3anmonueiicTBue MOYEBHUHBI C A30TUCTON KUCIIOTOM

4.9Ty peakIiuio, TaKKe€ KaK U PEAKIUI0 aMHUHOKHCJIOT C a30THUCTOM KHUCIOTOW, UCIOJIB3YIOT s
KAaueCTBEHHOI'0 OMNpEeIeHUs MOYEBHHBI 10 MeTony Ban-Crnaiina (Maccy MOYEBUHBI PaCCUUTHIBAIOT
110 00bEMY BBIJIEJIUBILIEIOCS 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. CaenaiiTe BBIBOJ O IPOJICIIaHHONW padboTe

®dopma npegocTaBJieHus pe3ybTaTa
Otuer o mpojenanHoi paboTe, ypaBHEHUE PEaKIUU B MOJEKYISIPHOW U HOHHOW (hOpMax, BHIBOJIBI
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» (YZOBIETBOPUTENBHO): BBIITOJHEHBI BCE 33/IaHHS J1a0OPAaTOPHOW pabOTHI C 3aMedaHHSIMU;
CTY/IEHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHHUSIMHU.

«2» (He 3a4TeHO): CTYJEHT HE BBIMOJHWJI WU BBHIMOJIHWI HENPAaBWIBLHO 3a/aHus JabOpaTOpHOI
paloThI; CTYJEHT OTBETHJI Ha KOHTPOJBHBIE BOIPOCHI C OMIMOKAMHM WM HE OTBETWJ HAa KOHTPOJbHBIE
BOTIPOCHI.
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Tema 2.4
Kinaccndpukanus HeOpraHu4eckux coeMHeHu

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

I_[e.m,: OBJIaZ[eHI/Ie HaBbIKaMU MPOBCACHUA XUMHUYCCKUX OIIBITOB, ITIOATBCPIKAAOIINX CBOMCTBA
OCJIKOB M UX HaXOXJICHHUE B IIPOIYKTAX MTUTAHUSL.

BobinoJsiHeHHe padoThl cOCOOCTBYET (POPMUPOBAHMIO:

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

MarepunanbHoe obecrnieyeHue:

VYueOHast ayaAuTOpHs Uil IPOBEICHHS JICKIIMOHHBIX, TA0OPATOPHBIX U MPAKTUYECKUX 3aHATHH; IS
IPYIIIOBBIX W HWHAWBUAYAJIbHBIX KOHCYHLTaHHﬁ; A1 TCKyHICro KOHTPOJIA U HpOMC)KYTOqHOfI
arrectanuu: pabouee MecTo TmperojaBarensd, padoune Mmecra oOydarommxcs, mocka.llomemenne mis
IMPOBCACHUA JIa60paTOpHI)IX, IMPAKTUYCCKUX pa60T; JJI TPYIIIOBBIX U UHAWBUAYAJIbHBIX KOHCYHBTaHHﬁ;
IUISL TEKYILIETO KOHTPOJISA U IPOMEXYTOYHOH aTTecTaluu: padouee MECTo IperoiaBares, pabodne MecTa
oOyyaromuxcs, gocka.Mebens nadopaTopHas, mKad BBITSHKHON ¢ MOIKOMA —1 1T,

PeakTuBHBII mTAaTHB C HAOOPOM PEAKTHBOB (ILENOYH, KHCIOTHI, COJIM), WHAUKATOPBI, MPOOUPKH,
MMUIETKH, IPOMBIBAJIKA C JUCTUJIMPOBAHHOM BOJIOK.

PeakTuBHBIN IITaTUB ¢ HAOOPOM PEAKTUBOB (LIETOYH, KUCIOTHI, COJIH), TPOOUPKH, ITUIETKH.

3aganme:

BcroMHUTE MpaBuia o TeXHUKE 0€30MaCHOCTH MPH NPOBEACHUH JTa00PaTOPHBIX PaboT.
[IpounTaTh HHCTPYKLHUIO 110 MPOBEACHUIO OIBITOB.

[TpuroToBUTH HEOOXOUMYIO XUMHUYECKYIO ITOCYTy U 000pyI0BaHUE Il TPOBECHUS OIBITOB.
[IpoBecTH OMBITHI.

OdopmuTts n1abopaTopHyio paboTy.

arONOE

IMopsinok BbINoOJIHEHUs padOTHI:
1. TIpoBeaute 1abGOpaTOPHBIE OMBITHI COINIACHO UHCTPYKLIUU!
Onvim Ne 1. Oonapysicenue xnopuo-anuona Cl.

[Tops0K BBITOJIHEHUS ONBITA:

1. Haneiite B mpooupky 2-3 karumm pactBopa coiau NaCl (KCl unm pactBopa constHO#M KHCIOTHI
HCl) u npuneiite 1-2 xarun pactBopa Hutpara cepedpa AgNOs;. Habmronaiite oOpazoBaHue 0ernoro
TBOPOKUCTOTO Ocajika ximopuaa cepedpa AgCl.

2. HanummuTe ypaBHEHHE peakIMM B MOJIEKYJSIpHOH M HOHHOM Qopmax, OTMEThTe IBETa
00pa30BaBIIMXCS OCAIKOB M UCXOIHBIX pAaCTBOPOB M Ha3BAHMUS BEIICCTB.

Onwvim Ne 2. Oonapyscenue cynvpam-anuona SO

[Tops10K BBIMOJHEHUS OIIBITA:

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

2. HanwmuTe ypaBHEHHE peakiMd B MOJICKYJISIPHOH M HOHHOW (opMax, OTMEThTE IIBETa
00pa30BaBIIMXCS 0CAIKOB M UCXOAHBIX PACTBOPOB U Ha3BaHUS BEIIECTB.

- 2_
Onovim Ne 3. Oonapysrcenue cunukam-anuona SiOz™.
[TopsA0K BBINOTHEHUS ONBITA:

44



1. Hameiite B mpobupky 2-3 Kalli pacTBopa, cojeprkaimero cuankar-annon SiOsz” (NaSiOs,
K5SiO3 u T.11. Wik KJIe# CHIMKATHBIA KaHIEISIPCKUi) u npuieire 1-2 kamau pactBopa consnoir HCI wun
cepHoii kuciotel HpSO4. Habmromaiite obpazoBanue kpeMaueBoit kuciotel HoSIO3 B Buae cTyaHs WK
OEIBIX XJIOTbEB.

2. HanummuTe ypaBHEHHE peakIMM B MOJICKYJSIPHOH M HOHHOM (Qopmax, OTMEThTEe IBETa
00pa30BaBIIMXCS OCAKOB U UCXOJHBIX PACTBOPOB U HA3BAHUS BEILECTB.

Onvim Ne 4. Oonapyscenue kapoonam-aHuona CO5>.

[TopsiTOK BBIMOTHEHUS OTIBITA!

1. Haneiite B mpoOupky 2-3 Kamjid pacTBopa, COACpIKaIero KapOOHAT-aHHOH COs> (Na,COs,
K,COs3, NaHCO;3 u 1.11.) u npueiite 1-2 xarmmn pactBopa cosisiHod HCIl mm ceproit kuciorsr HySO4.
HaGmronaliTe BbIIeIeHNE My3bIphKOB Ta3a. Kakoii ra3 Beinensercs?

2. Hanumure ypaBHEHUE peakIMK B MOJIEKYJIIPHOM M HOHHOUW pOpMaxX, OTMETHTE [BETa NUCXOTHBIX
1 00pa30BaBIINXCS PACTBOPOB U Ha3BaHUS BEIIECTB.

2. 3alUIIMTe YPABHEHUS PEaKIUil B MOJIEKYJISIPHOM, MOHHOM U KPaTKOM HOHHOM BHJIE B TETPa/lb;
3. CaenaiiTe BBIBOJ O IPOJACIAaHHON paboTe

®opma npegocTaBJieHus pe3ybTaTa
OTueT 0 MpoAETaHHON padoTe, ypaBHEHHE PEaKIIMU B MOJICKYJISIPHOW U MOHHOHM (hopMax, BHIBOJIBI
Ha KaXX]IbIi OIBIT, BEIBOJI IO BCEH J1abopaTopHOil padore.

Kputepuu oneHku J1a60paToOpHOro 3aHATHSI:

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

«4» (XOpoIIo): BBIIONHEHBI BCE 3a/laHusl J1TAa0OpaTOpPHOW paboOThI; CTYAEHT OTBETHJ Ha BCE
KOHTPOJIBHBIE BOIPOCHI C 3aMECUaHUSIMHU.

«3» (yIOBIETBOPUTETHHO): BBHIMOJHEHBI BCE 3aJaHHsl TAOOPATOpPHON pabOThI ¢ 3aMeYaHUSIMU;
CTYJICHT OTBETHJI HA BCE KOHTPOJHHBIC BOIIPOCHI C 3aMEYAHHUSIMH.

«2» (He 3a4TE€HO0): CTYJEHT HE BBIMOJHWJ WU BBHIMOJIHWI HEMPAaBHIBLHO 3a/laHus Jab0opaTopHOI
paboThI; CTYJIEHT OTBETHJI HAa KOHTPOJIBHBIC BOIPOCHI ¢ OMIMOKAMH WJIM HE OTBETHJ HAa KOHTPOJIbHBIC
BOIIPOCHI.

Tema 2.6 J1eKTPOIMTHYECKAS THCCOLMALMSA

JlabopaTtopHoe 3ansiTue Neb
Tunbl XUMHUYECKUX peakiuii”
HccaenoBanue TUIIOB (110 COCTABY M KOJIMYECTBY MCXOAHBIX M 00Pa3yOIMXCS BELeCTB) U MPU3HAKOB
XMMHYeCKHX peakiuii. Peakiuu nonHoro oomena. UcnbiTanne pacTpoB cosieil HHIUKATOPAMM.

Lens paboTbl: OmNpenensTh Cpedy pacTBOPOB BEIIECTB, COCTABISITH YpPaBHEHUSI pEaKIMid B
MOJIEKYJIIPHOM W MOHHOM BHWJE; NPOBOJIUTH PEAKIMU B3aUMOJCHUCTBHUS COJNEH ¢ KUCIOTaMH, LIENOYaMH U
MEXTy COOO.

BoinosHenune padotel cnocodcTByeT (POPMUPOBAHUIO:

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

MarepuanbHoe obecnedeHue:

VYueOHas ayTuTopHs 171 IPOBEIEHNS JIEKLIMOHHBIX, JJAOOPATOPHBIX U MPAKTHYECKUX 3aHATHM; ISl TPYIIIOBBIX
Y UHIMBUJTyaJIbHBIX KOHCYJIbTAIMHN; IS TEKYIIEro KOHTPOJIS U POMEKYTOUHOM aTTecTaluu: pabouee MecTo
nperiosiaBaressi, paboune Mecta o0ydarormxcs, 1ocka. [lomemienue s npoBeieHns 1a00paTopHbIX,

45



MPAKTUIECKUX PA0OT; ISt TPYIIOBBIX U MHIMBHYATbHBIX KOHCYJIBTAIINI; ISl TEKYIIIETO KOHTPOJIS U
MIPOMEXYTOYHOM aTTeCTaIluK: pabovee MECTO MperoIaBarelis, padoure MecTa 00yJaromuxcs, 10cka. Mebenb
nabopaTtopHast, Kad BRITSHKHOM ¢ MOMKOM —1 11T,

PeakTuBHbBII IITATUB ¢ HAOOPOM PEAKTUBOB (IIEJIOYH, KUCIIOTHI, COJN), UHAUKATOPBL, IPOOUPKH, MTUMETKH,
IIPOMBIBAJIKA C AUCTUUIMPOBAHHON BOJOM.

3ananue:
1. BcnomHuTh npaBuiia 1o TeXHUKe 0€30MaCHOCTH MPU MPOBEICHNUH JTa00PATOPHBIX PadoT.
2. TIpounTtarh HHCTPYKIHIO TIO TIPOBEACHHIO OITBITOB.
3. IIpuroroButh HEOOXOIUMYIO XMMUUECKYIO ITOCYAY U 000pYA0BaHUE /1711 IPOBEICHUS OIIBITOB.
4. TlpoBecTH ONBITHI.
5. Odopmuts 1aboparopHyro padory.

IHopsi1oK BbINOJHEHHS PA0OTHI:

1. TIpoBeure 1a60OpaTOpPHBIE ONBITHI COITIACHO UHCTPYKIIMU:
Onwvim Ne 1. Bzaumooeiicmeue Kucjiom u 0CHOBAHUI (PeaKyus HelUmpaiu3ayuu).

[Nopsi10K BBITTOTHEHNS PaOOTHI:
1. Haneiite B mpobupky 5-10 karmens pactBopa mienouu u 1-2 karmm pactBopa denomndranenna. Habmonaiire
W3MEHEHHE 1BETA.
2. 3arem nobasssiite o 1 karute pactBopa kuciaotsl (HCI wmn H,SOy), Betpsixusas podupky. OTMeTsTe
M3MEHEHHE I[[BETa C MAJIMHOBOTO JI0 OECIIBETHOT'O TTOCIIE MPHOABIICHHSI HEKOTOPOTO KOJIMYECTBA KUCIIOTHL.
3. I[louemy pacTBOp oOeciBeTHICS HE cpazy?
4. Harmummre ypaBHEHHE PEAKIMH B MOJICKYJISIPHOM M MOHHOM BHJIE.
5. CnenaiiTe BBIBOZ O TOM, YTO 00pa3yeTcs B pe3y/ibTaTe Peakiui HeUTpaT3alliH.

Onvim Ne 2. /leiicmeue na pacmeopul coieii pacmeopamu wieoueil.
TTopsiioK BBITTOTHEHUS OITBITA:
1. B ony npobupky Haneiite 5-10 karens pactBopa conu skenesa (111)-(FeCls), B apyryro comu memu (11)-
(CuSQy).
2. B 06e npobupkw 1o karuisiM nprimBaiite pactop menoun (KOH mm NaOH).
3. Habmomaiite 00pazoBaHre 0caakoB Oyporo v roiry0oro mBera.
4. Haruimre ypaBHEHUsI peakiyii B MOJIEKYJISIPHOM ¥ HOHHOM BHJIE.
5. Cnenaiite BbIBOJ] O B3aUMOJIEUCTBUU COJIEH CO IIETIOUYaMH.

Onovim Ne 3. /leiicmeue na pacmeopbul coiell pacmeopamu Kucjiom.
ITopsoK BHIMOTHEHUS OTBITA:
1. B mpoGupky Haneiire 10 karens pactBopa coisl — kapoonara Hatpust Na,COs.
2. lo6aBkTe 1o karuisiM pactBopa KUciaoTsl (HCI wm HpSOy).
3. HabGmromaiite BeIIeneHNE rasa.
4. HaricaB ypaBHEHHE PeaKIii B MOJIEKYIIIPHOM U HIOHHOM BHJIE, OOBSCHUTE, MTY3bIPHKH KAKOTO ra3a
BBIJIETISIFOTCSL.
5. Cnenaiite BEIBOJ, O B3aUMOJCHCTBUN COJICH C KMCIIOTaMH.

Onovim Ne 4. B3aumooeiicmeue coneii mexcoy coooil.

[TopsiioK BHITOTHEHUS OTBITA:
1. Haneiire B ipoOupky 2-3 karumu pactopa coim PD(NO3), (Pb(CH3COO),) u npuieiite 1-2 karmm pacTBopa
nomuna kanmvs Kl HaGmopaiite o6pazoBanue sxentoro ocanka uoauna ceunmna (11) Pbl,.
2. Hanuimre ypaBHEHHE peaklliy B MOJIEKYIIIPHON U MIOHHOM (hopMax, OTMETHTE IBETa 00pa30BaBILIMXCS
0CaJIKOB M ICXO/IHBIX PAaCTBOPOB U HA3BAHUSI BEILIECTB.
3. Chemaiite BBIBOJT O B3aMOJICHCTBHH COJICH.
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Onovim Ne 5. /leiicmeue pacmeopoe coneil, Kuciom u uienodeii na unouxkamopeul. I'uoponus coneii
INopsi10K BBITTOHEHUS PaOOTHI:
1. Ha monocky yHMBEpCaIbHOM MHIMKATOPHON OyMa)KKM HAaHECHTE 110 | Karuie pacTBOpa COJISTHOM WIIM CEPHOU
kuciotel (HCI, H,SOy), pacteopa mienoun (KOH v NaOH) u muctisimnpoBanHoOi Bobl. OTMETHTE 11BET,
3anuiute B Tabnuiry. 1o mixane yHuBepcaibHOM HHIMKATOPHOM Oymaru onpenenure 3HaueHue pH pactsopos,
3aIUIINTE B TAONIHITY.
2. B oy npoOupKy HayieiiTe 5 Karenb KUCIIOTHI (JT000# ), BO BTOPYIO MPOOHPKY S Kamelb pacTBOpa IIeI04H, B
TPEThIO AMCTUIUTMPOBAHHKINA BOIbL. JJ06aBbTe BO Bee mpobupku HemMHoro 1. HyO 1 no 1-2 karm pactBopa
benondranerna. OTMETHTE LIBET PaCTBOPA. 3aMUILINTE B TAOJHILY.
3. Ha mosnocky yHHBEpCaIbHOM MHANKATOPHOM OyMakku HaHecute 10 1 karute pactBopa Aly(SO4)s (FeCls,
Fex(SO,)3, FeSO,), pactBopa Na;CO3 (K,CO3z, NaCH3COO) u pacteopa NaCl (KCI, Na;SO,). OrmersTe 1Ber,
3armimte B Tabmuiry. 1o mkane yHuBepcabHOM MHMKATOPHOM Oymaru onpeenire 3Hauerne pH pactsopos,
3alUIIUTe B TAONIUILY.
4. Cnenaiite BBIBOJI O ICHCTBUU PAaCTBOPOB BEILIECTB HA MHIMKATOPHI, OMPEICIIUTE PEAKIIHIO CPEIIbl PACTBOPOB,
YUYHTBIBas, uTO Npu PH = 7 — cpena HeliTpanbhas, npu PH>7 — cpena menoynas, a nmpu PH<7 — cpena kucnasi.
3amoHUTE MOCIIETHNI CTOT0ET] TaOIHIIBL.
5. Io 3Ha4eHHIO Cpe/bl pACTBOPOB 3AIIOHUTE B TAOIUIIE CTPOKH CTOJNOIA, YKA3bIBAIOIIETO HA [[BET
uHMKaTopa GeHondranenHa B pactBopax coseil. [loarBepanTe cBou BbIBOBI ONBITHBIM ITyTeM. B Tpu
MPOOHPKH HAJIEUTE 110 5 Karelb pacTBOPOB COOTBETCTBYIOIIMX COJEH, HCIONb3yeMbIX B I1. 3. JlobaBbTe BO BCe
nipooupku HemHoro 1. HoO 1 no 1-2 xarm pactBopa denomndranenHa. OTMeThTe IBET pacTBOPA.
6. Hanmmmre ypaBHEHHS 3JEKTPOIUTHUECKOM AUCCOLMALIMK KKIOTO M3 BEILIECTB.
7. OObsiICHUTE, IPUCYTCTBUEM KaKMX HOHOB OOYCIIOBJICHBI KUCTIask Cpezia U MISJIOYHAst CPesia PAaCTBOPOB.
8. Harmuimre ypaBHeHHs peakifii THAPOIIN3a COJICH B MOJIEKYIISIPHON U HOHHOM (hopMax.
Tabnuia HaOmoaeHuit:

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

PactBOp
BEILIECTBA ®enondranenH YHUBEpCaIbHBINA

Cpena
pacTBopa

HCI (H,SO%)

KOH (NaOH)

H,O

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

Na,COs

NaCl (Na2504)

2. 3anuimTe ypaBHEHHUS PEaKiii B MOJIEKYISIPHOM, HOHHOM U KpaTKOM HOHHOM BHJIE B TETPab;
3. B ommiTe 5 3amonauTe TAOIHILY;
4. Cpenaiite BBIBOJ O TIPOJIETIAHHOM pabdore.

dopma npeIocTaBIeHHs Pe3yJibTaTa
Ortuer o nmpojieNTaHHOM paboTe, BHIBOIBI HAa KAXKIBII OTIBIT, 3aITOJTHEHHAs Ta0JIHIIa, BBIBOJ ITO BCEH
JabopaTopHoii padoTe.

Kpurtepuu onenku j1a6opaTopHOro 3aHATHS:

«5» (OTNIMYHO): BBIMOJIHEHBI BCE 3aJaHUs JJaAOOPaTOpHOU pabOThI, CTYJEHT YeTKO U 0e3 omHnbok
OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI.

«4» (XOpomIo): BHITIONHEHBI BCE 3aJaHUsl JA0OpPaTOpHOW paboOThI, CTYAEHT OTBETHJ Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHUSMHU.

«3» (yIOBIETBOPUTEIHHO): BBHIMOIHEHBI BCE 3aJaHUs JaOOpaTOpHON paboOTHI ¢ 3aMEYaHUSIMU;
CTYJEHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEUAHUSIMH.
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«2» (He 3a4TE€HO): CTYJAEHT HE BBIMOJHWJ WU BBHIMOJTHII HEMPABWILHO 3a/laHus JT1abopaTopHOI
paboThI; CTYIEHT OTBETWJI HAa KOHTPOJIbHBIE BOIMPOCHI C OMMOKaMU WJIM HE OTBETHJI Ha KOHTPOJIbHBIE
BOIIPOCBL.

Tema 2.7 Metasubl. Hemeraibl. O01mume cnocodbl noy4eHus MeTA1JI0B

JladopaTopHoe 3ansitue Ne6
KadecTBeHHbIE peaKI[id HA KATHOHBI METAJIJIOB

Heapb padorbl: HayuuThcs NpoBOANUTH KaYECTBEHHBIE PEAKIIMM Ha HOHBI METAJUIOB, 3aKPEITUTh
YMEHHE COCTABJIATh YPABHEHUS B MOJIEKYJISIPHOM U HIOHHOM BH/IE.

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

MarepuajibHoe o0ecnieyeHue:
[Tomenienue iy mpoBeeHHs TaOOPAaTOPHBIX, MPAKTUIECKUX pabOT; IS TPYIIOBBIX U HHIUBUIYaJIbHBIX
KOHCYJIbTAIIM; 7Sl TEKYIEro KOHTPOJISI U MPOMEKYTOUHOM aTTecTaluu: pabodee MECTO MpernogaBaTeis,
paboune mecta obOydaromuxcs, gocka. Hoyroyk, ASER UN3481 15»; npoekrop Aser X1273 DLP -1
mrT.; dKkpaH nepeHocHoi HamonbHbIi APOLLO-T SMT-1103 —1 mT.; MeGens naGoparopHas, mkad
BBITSDKHOU ¢ MOHKO#H —1 mT.; Ph-metp "Mynbrurect UITJI-101c komrutekTom it onpeneneHust ph—1
wit.; Ph-metp skcrepr-ph*—1 wmr.;
Becwr nemndepusie AJlP-200-1 mT.; Becsr —1 mT.; Buckozumerp B-36-246 —1 mT.; Buckozumerp B3-
246 -1 wrt.; Hacoc Komosckoro—1 mr.; Tepmomerpst TJI pryrabie—10 mr.; Tepmomerp TC-7-m1-1
mT.; CTOJIBI TUTPOBAIBHEIE C HAZCTaBKaMu —3 miT.; Tabnuma MenneneeBa — 1 mitT.; mkadpl CYNIHIBHEIC,
UMbl TUreNbHbIC; IKad BBITSHKHOM € MOIMKOHM; CTONBI J1abopaTOpHBbIC; HAACTABKU JJs CTOJjA.
PeakTuBHBI ITaTUB C HAOOPOM pEAaKTUBOB (ILENOYM, KUCIOTBI, COJHM), MHJIUKATOPbI, IPOOHPKH,
MUTIETKHU, MPOMBIBAJIKA C IUCTUINIMPOBAHHOMN BOJIOM.
Ob6opynoBanue: mTaTuB ¢ npodupkamu, nunetku. Peaktussl: BaCly, xmopup xenesa(Ill) FeCls, cynbdar
xene3a(Il) FeSO,, kpacuas kpoBsiHas conb Ks[Fe(CN)g], xentas kpossinas conb K4[Fe(CN)g], BaSOy,
AgNO;;, NaCI, NH4OH, CUSO4.

3aganue:
. BcnoMHUTH npaBuiia no TeXHUKe 6€30MaCHOCTH IPU MPOBEIEHUH Ja00paTOPHBIX PadOT.
. IlpounTaTh HHCTPYKIMIO MO MPOBEACHUIO OIBITOB.
. IIpUroToBUTH HEOOXOAMMYIO XUMUUECKYIO NTOCYAY U 000py10BaHHE IS IPOBECHUS ONBITOB.
. [IpoBecTH OMBITHI.
. Odopmuts 1abopaTtopHyro padoTy.
. 3anonHuTe TabIUIy
. Cnienaiite BBIBOJI O IPOBENEHHON paboTe
KoHnTpoabHbIe BONPOCHI U 32 1aHUSA.
1. VkaxxuTe 4yuCIio 3IEKTPOHOB B aTOMax Opoma, XJiopa, JIUTHSI.
2. YKaXHTe YUCIIO MPOTOHOB B aTOMaX HATpPWsI, BAHAIHSI, apTOHA.
3. YKaxxuTe TUI XUMHYECKOW CBS3U B COEAMHEHUSX:
a) XJIOpHU/JI KaJus,
0) KuCIopoI,
B) MarHui,
r) xsopua pocopa (II0),
1) OKCUJ] HaTpHs,
€) Boja.
4. YKaXHuTe CTENICHH OKUCIICHHS SJIEMEHTOB B COSIMHEHUSIX

MnF,, KoMnOg4, Mn,0s.

~N NN kW
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5. PacctaBpTe K03()PUIMEHTHI B OKHCIUTEIIEHO-BOCCTAHOBUTEILHOM peaKInu:
Cu + H,SO4 — CuSO4 + SO, + H,O

YKAXUTC OKUCIIUTCIIb U BOCCTAHOBUTCIIb.

Ilopsinok BbINOJIHEHUs padoOTHI:
1 IIpoBeauTe 1aGOPATOPHBIC OIBITHI COTIIACHO WHCTPYKIIHU:
Onpit 1 KauecrBennas peakuust Ha nonsr Fe”'.
B npo6upky Ne 1 Hanerite pactBop cynbdata sxene3a(ll). B mpoOupky npuiielite pacTBOp KpacHOU
kposstHoit conn K3[Fe(CN)g]. OTMeThTe OKpacKy MOJIy4eHHOTO BEIIeCTBA.
OnpiT 2 KayecTBeHHAs peakuysi HA HOHBI Fe*.
B npobupky nHaneiire pactop xiopun xeneza(lll), mpumneiire pacTBOp KeNTOM KPOBSIHOM COTU
K4[Fe(CN)g]. OT™MeThTe OKpACKy MMOJyYCHHBIX BEIIECTB.
Omnsbit 3 KadecTBennasi peakuusi Ha nonnt Ba®".
B npob6upky HaneliTe pactBop xsopuaa 6apus, npuieite pactBop FeSO4. OTmeThTe HabMIO1aeMbIe
M3MEHEHHUS.
OnbiT 4 KauecTBeHHasi peakuusi HA HOHBI Ag”.
B npobupky naneiite pactBop AgNO3, no6asste pactBop NaCl. OTmeTbTe HaOMI01aeMbIe H3MEHEHHUS.
OmnbiT 5 KauecTBeHHAs1 peakuysi HA HOHBI Cu?.
B npo6upky naneiite pactBop CuSOa, no6asste pactBop NH4sOH. OT™meThTe HabM01aeMble H3MEHEHHUSL.
Pe3ynbTaThl ONBITOB OOPMHUTE B BHJIC TAOJIHIIBL:

IBset IBet
Ne Conepxxumoe | coepKUMOTO COJIEPKUMOTO VpapHeHue peaxiun
OIBITa | IPOOUPKH IIPOOUPKH J10 MIPOOUPKH 1OCIIe
peakuun peaxkuuu
1 FeSO,
2 FeCls
3 BaClz
4 AgNQO3,
5 CuSOq

ypaBHeHI/Iﬂ 13 OIBITOB Ne 3,4 3alMUIINTEC B MOHHOM WU MOJICKYJIAPHOM BHU/JIC.

2 3anuuMTe YpaBHEHUS peakiiil B MOJIEKYIIPHOM, HOHHOM U KPaTKOM MOHHOM BHJIE B TE€TPa/lb;
3 Cnenaiite BBIBOJI O MPOJIETAHHOM paboTe

®dopma npegocTaBJieHus pe3ybTaTa
Otuer o npoaenaHHoi paboTe, ypaBHEHHE peaKIUi B MOJIEKYJISIPHOI 1 HOHHOM (hopMax, BBIBOABI HA
Ka)KJIbI OTIBIT, BBIBOJI 11O BCel 1abopaTopHOil padoTe.

Kpurepun oneHkn 1a00paTOpHOro 3aHATHS:

«5» (OTAMYHO): BBIIOJHEHBI BCE 3aJaHUs Ja0OpaTOpHOIl pabOThl, CTYAEHT YeTKO U 0e3 OImnOoK
OTBETHJI HA BCE€ KOHTPOJIbHbIE BOIPOCHI.

«4» (X0poIo): BBHINOJHEHBl BCE 3alaHusl J1abOpaTOpHOW paboThl; CTYJEHT OTBETHJ Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHUSMHU.

«3» (yIOBIIETBOPUTEIHHO): BBITIOJHEHBI BCE 3a/aHUs JTAOOpAaTOPHOW pabOTHl C 3aMEYaHUSIMU;
CTY/IEHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHHUSIMHU.

«2» (He 3a4TE€HO0): CTYJIEHT HE BBINOJHWJI WM BBHIMOJIHWI HENPAaBWIBHO 3a/aHus JabopaTopHOI
paloThl; CTYJEHT OTBETHJI Ha KOHTPOJBHBIE BOIPOCHI C OIIMOKAMM WJIM HE OTBETHJI Ha KOHTPOJIBbHBIE
BOTIPOCHI.
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Tema 2.7 Metauunbl. Hemeraibl. O01mue cnocodbl noy4eHus MeTa1J10B

JlaGopaTopHoe 3ansiTue Ne/
Koppo3usi MeTajioB ¥ c1ioco0bl 3alIIUTHI OT KOPPO3HH

Heab padoThl: 03HAKOMJICHHE C TPOLECCAMH XUMHUYECKON U SJIEKTPOXUMHUYECKON KOPPO3UH,
MPOTEKAIIINMHI B PA3IMIHBIX CPEAax, 1 HEKOTOPHIMH METOIaMU OOPBHOBI C KOPPO3HEH.

BoinosineHne padoThl cioco0CcTBYET (POPMUPOBAHMIO:

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

MarepuajibHoe o0ecnieyeHue:

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

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

O6opynoBanwue: mMTaTHB ¢ Tpodupkamu, nmumnetku. Peaktuser: BaCly, xmopua xkeneza(Ill) FeCls,

cynbdart xene3a(ll) FeSOg, kpacHas kpossiHas coib K3[Fe(CN)g], xkenras kpossiras cosib K4[Fe(CN)g],
BaSO,4, AgNO3, NaCl, NH,OH, CuSO,,

3aganue:

1. BcnoMHUTH NpaBuiia 1Mo TeXHUKe 0e3011aCHOCTH MPH MPOBEACHUH JJAOOPaTOPHBIX padoT.

2. [IpounTaTh MHCTPYKIIMIO 11O IPOBEACHUIO OIBITOB.

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

4. TIpoBecTH OMBITHI.

5. OpopMuTh 1a60PATOPHYIO PAOOTY YpaBHEHHSI PEAKIIUHA.

6. Cnenaiite BBIBOJ O MPOBEAEHHOH paboTe

KoHTpoJsbHbIe BONIPOCHI M 32JaHUA

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

2. OxapakTepu3yiTe CyIHOCTb 2JIEKTPOXUMHUECKON KOPPO3HH.

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

4. Yto Takoe KUCIOPOIHAS U BOJOPOIHAS NEHOJIIpU3aus?

5. Ot kakux (GakTOpOB 3aBUCUT CKOPOCTh KOPPO3UU?

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

7. Ecnu Ha cTaJbHOM MpeIMeT HAHECTH KaIlIlo BOABI, TO KOPPO3UH MOJIBEPTaeTcsl CPeAHssl, a He
BHEIIHAS 4YacTh CMOYEHHOro Metaiia. Ilocie BBICBIXaHMSA Kalliii B €€ LEHTPE MOSBISIETCA ISATHO
pxaBuuHbl. UeM 3TO MOXHO 00BsICHUTH? Kakoil yuacTok merania, HaXOSAIIUHCS TMOJ Karuield BOJIBI,
ABJIAETCS AHOJHBIM U Kakol — KaToJHbIM? COCTaBbTE YPaBHEHMSI COOTBETCTBYIOLIMX ITPOLIECCOB.

8. [Ilepeuucnure wW3BECTHBIE METOJBI 3aIIMTHl METAJUIOB OT Koppo3uu. UYem cuemyer
PYKOBOJICTBOBATKCS MPH UX BBIOOPE?
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Iopsinok BbINOJIHEHHSI PAa0OTHI:

1. TlpoBenute 1a0OpaTOPHBIEC OMBITHI COTTIACHO MHCTPYKIIHH:
OnbIT 1 YaaJjenue 3aIMTHON IVICHKH ¢ METAJLJIA

Jlnist IpOBEZICHUs OIBITA BaM MOHAJ00STCS ABE CTEKIJISTHHBIC TPOOUPKH, B Kakayto BHecute 1,5-2,0
MJI JUCTHJUTUPOBAHHOW BOJIBI M HECKOJIBKO KPYNHHOK MeTallnueckoro maruus. [louemy marHuii B aTux
YCIIOBUSX HE B3aUMOJICHCTBYeT ¢ Boaod? B omHy m3 mpoOupok no0aBbTe 6 Kamelb HACBIIIEHHOTO
pactBopa xjopuaa amMmmoHus. OObSICHUTE aKTUBHOE PACTBOPEHHE MarHus B 3TOH mpoOupke. 3amucaTh
YpaBHEHHUS [TPOTEKAIOIIEN PEAKIIUH.

OmnpiT 2 Koppo3usi IPU KOHTAKTE Pa3JIM4YHbIX METAJJIOB

CornyTyro moJ yrioMm CTEKISIHHYIO TpyOKy 3akpenute B mratuBe u 3anonnute 0,01 H. pacTBopom
CepHOIl KUCIOThL. B 01HO U3 OTBEepCTHIl TPyOKH MOMECTUTE MEIHYIO IUIACTUHY, B JIPYro€ — IIMHKOBYIO
TaK, 4YTOOBI IJIACTUHBI HE comnpuKkacanuck. HabmromalTe BbleneHne BOIOPOIa Ha TIOBEPXHOCTH IIUHKA U
€ro OTCYTCTBHE Ha IMOBEpPXHOCTH Meau. l[IlpuBeauTe MIACTMHKKM B KOHTakT ApPYyr ¢ Apyrom. Yem
OOBSICHUTH TOSIBUBIIEECS BBIJICIICHIE BOJAOPO/Ia Ha MTOBEPXHOCTH Mean? Kak BIusSeT KOHTAKT C MEJbI0 Ha
Koppo3uto nuHka? Hanumure cxemy 1eHCTBUSI BO3HUKILETO TalbBAHUYECKOTO0 MUKPOAJIEMEHTA.

OnbiT 3 KaTroanbie u aHOHbIE 3allIMTHbIE MeTALJIMYeCKHE OKPBITUS

JIBe mpoOUMpKH 3amOJHUTE HAMOJOBUHY IUCTUJLIMPOBAHHON BOIOHM, no0aBbTe Mo 2-3 Karu
pacTBopa cepHOM KHCIOTHI M TekcanuaHodeppara (IIl) kamusa — KayeCTBEHHOTO pEaKTHMBA HA HMOHBI
xene3za (II), pactBopel mepememars. B onHy mpoOHpKy OMycTUTE MOJOCKY OLIMHKOBAHHOTO JKele3a
(>xene3a, MOKPBITOrO LUHKOM), B IPYI'YI0 — IOJIOCKY JIY>)KEHOT'O JKene3a (Kee3a, MOKPBITOrO OJIOBOM).
Uepes 1-2 mMuH HaOmogaidTe U3MEHEHHE OKPACKHU PacTBOpa B MPOOUPKE C Jy>KEHBIM kene3oM. CHHHMIA
I[BET pacTBOpa 00yCJIOBJICH MOSIBIIEHUEM B pacTBope HoHOB xkene3a (II), koTopeie ¢ rekcanpanogpepparom
(1) xamust 06pa3yroT TypHOYIEBY CHHB. [ToueMy IBET pacTBOpa B MPOOUPKE C OIIMHKOBAHHBIM JKEIIC30M
octaicst 6e3 m3MeHeHus? CocTaBbTE€ CXEMbl 3JIEKTPOXUMHUYECKON KOPPO3HMM, IpPOTEKarolell B 00eux
npooupKax.

OnbiT 4 Koppo3us :keJjie3a B pa3jIMUHBIX JIEKTPOJIUTAX

Jl1is mpoBefieHHsI OTbITa BaM MOHAM00ATCA 5 CTEKJISIHHBIX MPOOUPOK, HAMOJIOBHUHY 3alOJTHEHHBIX
pacTBOpaMH CIICIYIOIIUX AJIEKTPOIUTOB: | — IUCTHIUTMPOBAHHOW BOJOM; 2 — BoaHBIM pactBopoMNaCl, 3
— BogHbIM pactBopoM MQCly; 4 — Boanbim pactBopom NaOH; 5 — Bogasim pactBopoMHCI . B kaxmayro
u3 npobupok nobaebre 2—3 KamM rekcannanogeppara (III) xamus 1 MOMECTUTH KeNe3HYIO IIIACTUHY
(v rBO3/b). OOBACHUTE NMPOUCXOJAIINE MPOLECCHl, CPAaBHUTE MHTEHCHBHOCTh KOPPO3HMHU jKeje3a B
pa3IMyYHBIX Cpelax, 3alWIINTEe YpaBHEHHS KOPPO3MOHHBIX IpoleccoB. BreiBonbl odopmure B BuUiE
tabmunpl: Koppo3uonnas cpemna Muaukatop koppo3uu sxene3a Okpacka pacTBOpa C JKeJIe3HOH
IJJACTUHOM Y paBHEHUS! KOPPO3HOHHBIX MPOLIECCOB

OmneIt S IIpoTekTopHas 3aIMTA CTAIN

B nBa cTexnsiHHBIX cTakaHyuka HanenTe 1o 10 mu paz6asnennoit (~10 %) cepHOil KUCTOTHI U 110 2-
3 xamu rekcarranodeppara (I1I) kanus. B oauH cTakaHUMK OMyCTUTE CTABHYIO TUIACTUHKY, B IPYTOM —
CTAJIbHYIO IUIACTUHKY, COEIWHEHHYI0 METAJUNIMYECKUM TPOBOJHUKOM C IIMHKOBOM IJIACTUHKOM.
OOBsicHUTE KOPPO3HUIO XKeJle3a B OTHOM U3 CTAKAaHUYMKOB U €€ OTCYTCTBHE B JAPYTOM.

2. 3amUIIATe ypaBHEHUS PeaKIHii B MOJIEKYJISIPHOM, HOHHOM U KpaTKOM HOHHOM BHJIE B TETPAIb;
3. CaenaiiTe BBIBOJ O TIPOICTIaHHOM padoTe
®opma npeaocTaBieHHs pe3yJibTaTa

OTuer o mpojenanHoi paboTe, ypaBHEHHE PEaKIIUU B MOJIEKYISPHON U MOHHOM (popmax, BHIBOJIBI HA
Ka)KJIbIH OTIBIT, BBIBOJI 11O BCeH 1abopaTopHOil padoTe.
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Kpurtepun onenkn j1a6opaTopHOro 3aHATHA:

«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 C 3aMCYAHUAMMU.

«3» (yIOBIIETBOPUTEIHHO): BBIMOJIHEHbI BCE 3aJaHUs JaOOpaTOpHON paboOThl C 3aMeYaHUSIMHU;
CTYACHT OTBCTHJI HAa BCC KOHTPOJIbHBIC BOIIPOCHI C 3aMCHYAHUAMMU.

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

Tema 2.7 Metauubl. Hemeraibl. O01mue cnocodbl noy4eHusi MeTa1J10B

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

Heab: 03HaKOMJIEHHE C HEKOTOPHIMU CBOMCTBAMH METAJLIIOB

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

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

MarepunanbHoe obecrnieyeHue:

[Tomemienue ams NpoBeAeHHs TaO0OPATOPHBIX, MPAKTUUYECKUX PAa0OT; ISl TPYIIIOBBIX U
MHUBUAYAJIbHBIX KOHCYJbTALUI; 1715 TEKYLIET0 KOHTPOJI U IPOMEXYTOYHOM aTTecTanuu: padbouee
MECTO MpernojaBaTens, padboune mecta odydaromuxcs, nocka. Hoyroyk, ASER UN3481 15»; mpoektop
Aser X1273 DLP —1 r.; sxpan neperocHoit HaronbHbIE APOLLO-T SMT-1103 —1 mt.; Mebens
naboparopHas, mkad BEITSDKHOM ¢ Moiikoi —1 mT.; Ph-metp "Mynbrurect UITJI-101c kommuexkTom st
omnpezaenenus ph—1 mr.; Ph-merp sxcnepr-ph*—1 mir.;

Becwr nemnepusie AAD-200-1 wt.; Becsr —1 mit.; Buckosumerp B-36-246 —1 wt.; Buckozumerp
B3-246 1111 mt.; Hacoc Komockoro—1 mr.; Tepmomerps! TJI prytasie—10 wmt.; Tepmomerp TC-7-m1—
1 mrt.; CTONBI TUTPOBANBHBIE C HAZICTaBKaMu —3 1IT.; Tabmua Menaeneesa — 1 mt.; mkads
CYLIUJIBHBIE; IIHUMIIBI TUTEIBHBIC; MTKA( BHITSHKHOM ¢ MOMKOM; CTOJIBI Ja0OpaTOpHBIE; HAJACTABKU JIJIS
ctona. PeakTuBHBIN MITaTUB ¢ HAOOPOM PEeaKTUBOB (IIE€TI0YH, KUCIOTHI, COJIH ), MHAUKATOPBI, TPOOUPKH,
MUMETKH, MPOMBIBAJIKA C JUCTHILIMPOBAHHOMW BOAOW. PEaKTUBBI: HATPUil, TUCTUIUIMPOBAHHAS BOJIA,
¢benondranenH, mopomkooOpazHoe Keae30, CoNsHAs KUCI0Ta, pacTBOP Cylb(dara Meu, TpaHy bl IIUHKA,
CepHasi KUCIIOoTa.

OO6opynoBanmne: XUMUYECKHI MOAHOC, MMOACTABKA 7Sl MPOOUPOK, MPOOUPKHU

O6opynoBanue: mratuB ¢ npodbupkamu, nunetku. Peaktuser: BaCly, xmopun sxeneza(l1l) 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,

3ananue:
KonTpoJsbHbIe BOpockl
1. 3aKkOHYNTH YpaBHEHHUSI peaKkluii, HAMKUCaTh UX B HIOHHOM BHUJIE:
Mg +H3PO,4
K,0+H,S0,
Fe+AgNO;
2. Kakumu crioco6aMu MOYKHO TTOJTYYUTh HEMETAILITBI?
3. Kakue cBoiicTBa HEMeTaJIbl MOTYT MPOSIBIISATh B pEaKIUsIX?
4. Kakue peakiuy nNpUCyIIu HeMeTaiaam?
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Ilopsinok BbINOJHEHHS padOThI:

1. TIposenute 1abopaTOpPHBIE OMBITHI COTIACHO MHCTPYKIUH:
O3HakoMIIeHHEe ¢ HEKOTOPBLIMHM CBOHCTBAMH METAJIJIOB M HX COCIMHEHUH

Onpit 1. lNopsAmnii MarHuii B XMMHUYECKOH JIOKEUYKE ONMYCKAIOT B CTakaH ¢ HarpeToil cepoi. Urto
HaOmonaere? Hamumure ypaBHeHHe peakuu. Kakoe CBOMCTBO METAJIOB MOATBEPKIACT ITOT OTBIT?

OnpiT 2. B mpoOupKy HalWId COJISHYKO KHCJIOTY M MOMECTHJIM HECKOJIbKO TpaHynl HHuHKa. UTo
HaOmonaere? Hamumure ypaBHeHHe peakuu. Kakoe CBONCTBO METAJIOB MOATBEPKIACT ITOT OTBIT?

OmnpiT 3. B npoOupKy MOMECTHIIM CMECh CTPY>KEK MarHus M U3MEJIbYEHHOTO B MOPOIIOK OKCHIA
kpemuus. [Ipobupky Harpenu B uiaMeHu cnupToBkH. Uto Habmonaere? HanumunTe ypaBHEHHE PEaKIIHH.
Kakoe cBOICTBO METAJIIIOB OATBEPHKIAAET 3TOT OIBIT?

OnbiT 4. K momyyeHHOH coiu BO BTOPOM OIBITE J00AaBUIM pacTBOp IIeiao4yd HaTpus. Uro
HaOmonaete? Hanummmre ypaBHeHue peakiuu. Kakoe CBONCTBO COSIMHEHMH METAUIOB 3Ta pPEaKIlus
MOATBEPKIALT?

OmnpiT 5. Ha acbecToByI0 CETKY MOMECTUIIM CMECh IIMHKA U CEPBI, BHECIU B HEE TOPAILIUN MarHuil.
Uro nabmonaere? Hamummure ypaBHeHus peakuuu. Kakoe CBONCTBO HEMETAJIOB MOATBEPKAAET 3TOT
OMbIT?

O3HakoMJIeHHe 00y4aI0IIHMXCSl ¢ HEKOTOPBIMM CBOMCTBAMH HEMETAJJIOB U UX COeMHEHUI.

OmnpiT 6.B crynke pa3oTpemM HEOObIIOE KOTHUECTBO cepbl. OTpexkeM MaleHbKUN KyCOUeK HATpUS
Y COEIMHUM HATPUU C Cepoil ImyTeM pacTupaHus B ctynke. Uto Habmonaere. Hanmmmre ypaBHeHue
pEeaKLMH U clieJalTe COOTBETCTBYIOIINUE BBIBO/IbI O CBOMCTBE HEMETAIIIOB.

OmnpIT 7. B XUMHUYECKYIO JTOKEUKY TOMECTUM HEOOIBIIOE KOJIMIECTBO CEPhI U HArpeeM B TNIAMEHU
cnupToBkU. Uto HabmonaeTe? HanummTe ypaBHEHHE peakiuy U cesiaifiTe BBIBOJ O CBOMCTBAX
HEMETAJUIOB HA IIPUMEpPE CEPBI.

Omnpit 8. B mpoOupky nmomeniaeM HECKOJIBLKO TPaMMOB IepMaHTaHaTa Kaius U JoOaBIsieM
HEeOO0JIbIIIOE KOJTMYECTBO COISTHON KUCIOTHL. YTo HabmromaeTe? HanumuTe ypaBHEeHHS peakIny.
[Tonmy4enHslIif ra3 npormyckaeM B IpoOupKy ¢ Bogoi. Uro Habmogaere? OObsicHuTe npotecc Hanumure
YpaBHEHHE PEaKIUH.

OmnbIT 9. Bo3bMeM cninuky u nofoxckém ee. Uto Habmonaete? Kakue peakuuu npu 3Tom
nporekaroT? Kakue cBolicTBa NposBIAIOT HeMeTa/ulbl? Hanumure ypaBHEHHs peakluu.

2. 3alummre YpaBHCHUA peaKHI/Iﬁ B MOJICKYJISIPHOM, HOHHOM U KPpaTKOM MOHHOM BHUJIC B TCTPAlb,

3. Cpenaiite BBIBOJ O IpoieNaHHON paboTe

dopMa npeaocTaBIeHUs pe3yJbTaTa
OtyeT o mpojieIaHHOM paboTe, ypaBHEHUE PEAKIIMU B MOJIEKYJIIPHON U MOHHOU (popmMax, BBIBOJIBI HA
KaXKIbIN OTIBIT, BBIBOJI 110 BCEH T1abopaTopHOil padore.

Kpurepun onenkn 1a00paTOpHOro 3aHATHS:

«5» (OTAMYHO): BBINOJHEHBI BCE 3aJaHUs JaOOpaTOpHOIl pabOThl, CTYAEHT YeTKO U 0e3 OImnOok
OTBETHJI HA BCE KOHTPOJIbHbIE BOIPOCHI.

«4» (XopoIo): BBIIOJHEHBl BCE 3a/laHusl JIabopaTOpHOW padoOThl; CTYAEHT OTBETHJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHUSMHU.

«3» (YZOBIETBOPUTENBHO): BBITOJHEHBI BCE 33/aHHS J1a0OPAaTOPHOW pabOTHI C 3aMedaHHSIMU;
CTY/IEHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHHUSMHU.

«2» (He 3a4TeHO): CTYJEHT HE BBIMOJHWJI WU BBHIMOJIHWI HENPAaBWIBLHO 3a/aHus JabOpaTOpHOI
paloThI; CTYJEHT OTBETHJI Ha KOHTPOJBHBIE BOIPOCHI C OMIMOKAMHM WJIM HE OTBETWUJ HAa KOHTPOJBHBIE
BOTIPOCHI.
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