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MeTtoauyeckue ykazaHus MO BBINOJHEHUIO MPAKTUYECKUX U J1a0OpaTOPHBIX paboT pa3paboTaHbl HA
OCHOBE paboueil mporpaMmbl y4eOHON AUCHUTUIUHBI «XHUMUS».
ConepxaHre TPaKTHUECKHX MW JIA0OPAaTOPHBIX PA0OT OPHEHTHPOBAHO HA TOATOTOBKY OOYYArOMIMXCS K
OCBOCHHIO JTUCIMIUIMH M TPOPECCHOHATBHBIX MOAYJEH MpOrpaMMbl MOArOTOBKH CIIEIMAIMCTOB CPEIHETO
3BeHa 1o criermanbHoCcTH 38.02.08 ToproBoe €m0 1 OBIaaeHNIO MPo(HEeCCHOHATBHBIMUA KOMITETCHIHSIMU.
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1 BBEJAEHUE

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

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

Benymeli  aunakTudeckoil - Lenbr0  NPAKTUYECKUX — 3aHATMH  sBiserca  (opMupoBaHue
npoeCCUOHATBHBIX MPAKTUYECKUX YMEHUH (YMEHHIA BBIOJIHATH OINpEesICHHbIE JCHCTBUS, ONEpaluy,
HE0O0XO/AMMBIE B IOCIEAYIOUIEM B MPO(ECCHOHAIBHONW IEATENbHOCTH) MM Y4eOHBIX NPAaKTUYECKHUX
YMEHUI XUMUH), HEOOXOUMBIX B MOCIEIYIONIEH yueOHOH e TeTbHOCTH.

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

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

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

I1P61. chopMUpOBaHHOCTH MPEACTABICHUN: O XMMUYECKOH COCTaBIISIIOIIEH €CTEeCTBEHHOHAYYHOU
KapTHHBI MUPA, POJIH XUMHUHU B TIO3HAHUU SBICHUHA NPUPOABI, B OPMHUPOBAHUHU MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (DYHKIHMOHAIBHOW I'PaMOTHOCTH, HEOOXOJUMOHM /JIs PEUIeHUs NPAKTHYECKUX 3ajad M
9KOJIOTMYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON Cpele;

[1P62. BnageHne cucTeMoil XUMUYECKUX 3HAHUH, KOTOpasi BKIIIOUAET: OCHOBOIIOJIArAl0IUE TOHATUS
(XMMHUYECKHUIl 2JIEMEHT, aToM, 3JICKTPOHHAsE 000J0YKa aToMa, S-, P-, d-3JICKTPOHHBIE OPOMTAIN aTOMOB,
HOH, MOJIEKYJIA, BAJICHTHOCTD, 3JIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl CBA3b, MOJIb,
MOJISIpHAsl Macca, MOJIIPHBIA 00bEM, YIIIEPOIHBIA CKeJleT, GyHKIMOHATIbHAS TPYIINa, paJAUKall, H30Mepus,
U30MEPBI, TOMOJIOTUYECKUN Psifl, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPO- U a30TCOAEPIKALUE COCIUHEHUS,
OMOJIOTMYECKH aKTUBHBIE BelllecTBa (yIiI€BObl, )KUPBI, OCIKHN), MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COEAVHEHMsI, KPUCTAIUIMYECKAs PEIIETKA, TUIBl XHUMHWYECKHX Ppeakluu
(OKMCIUTEIbHO-BOCCTAHOBUTEBHBIE, 3K30- U AHAOTEPMUYECKUE, PEaKLMU MOHHOTO OOMEHa), pacTBOp,
AJIEKTPOJIUTBI, HEMIEKTPOJUTHI, DJIEKTPOJIUTHYECKAs] JUCCOLMALNSA, OKHUCIHUTEIb, BOCCTAHOBUTEINb,
CKOPOCTb XMMMUYECKON pEeaKIi, XUMUYECKOE PABHOBECUE), TEOPHUHM U 3aKOHBI (TEOPHS XMMHUYECKOTO
CTpOEHMsI oOpraHuueckux BemecTB A.M. bytiepoBa, Teopusi 3IEKTPOJIMTHYECKOM AHUCCOLMALINU,
nepuoanueckuii 3ako J.M. MenneneeBa, 3aKOH COXpaHEHMsI MAacChl), 3aKOHOMEPHOCTH, CUMBOJIUYECKHH
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 YMEHUH BBIABIATH XapaKTEpPHbIE MPU3HAKK U B3aMMOCBSA3b M3yYEHHBIX
MOHATHM, TPUMEHATH COOTBETCTBYIOIINE MOHATUS IIPU OMMCAHUU CTPOEHHUS U CBOMCTB HEOPraHMYECKHX
Y OPraHMYECKUX BEIIECTB U MX MPEBPALICHHI; BBIABIATH B3aUMOCBA3b XUMUYECKUX 3HAHUN C TOHSITUAMHU
U TIPEJCTaBICHUAMH JPYTUX €CTECTBEHHOHAYYHBIX IIPEAMETOB;

[1P64. chopMuUpOBaHHOCTH YMEHHUW WCIOJb30BaTh HAWUMEHOBAHHUS XWMHUUYECKHX COCIMHECHUN
MEXYHapOJAHOIO COI03a TEOPETUUYECKON M MPUKIAJHOW XMMHUU U TPUBUAJIBHBIE Ha3BaHUS Ba)KHEHIINX
BEUIECTB (ITHJIEH, alleTWJICH, TIUIEpUH, (peHom, GopManbAerul], YKCycHas KUCJIOTa, TIMIHH, YrapHbIH
ra3, yrjaeKucibli ras3, aMMHakK, raiieHas H3BECTb, HEralleHas HW3BECTb, NUTbEBas CoJa U JAPYTHUX),
COCTaBJIATh (DOPMYJIBI HEOPraHMYECKUX U OPraHMYEeCKUX BEIIECTB, YPAaBHEHUS XHMHUYECKUX pPEaKIIHi,
OOBSICHATH UX CMBICH; TIOATBEPKIATh XapaKTEPHbIE XUMHUUECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOLIUMHU
AKCIIEPUMEHTAMU U 3aMUCSMU YpaBHEHUI XUMUYECKUX PEeaKIHii;

I1P65. chopMHpPOBaHHOCTh YMEHUI yCTAHABIMBATH MPUHAAICKHOCTh N3YYEHHBIX HEOPraHUYECKHX
U OpPraHWYECKUX BEIIECTB K OINpeAeNeHHbIM KJlaccaM M TIpyIlaM COeAMHEHMH, XapaKTepu3oBaTh HX
COCTaB W BaXHEHIINE CBOICTBA; ONpPENEIATh BUABl XMUMHMUECKHUX CBsi3eH (KOBAJIEHTHAs, WOHHAs,



METAJUINYECKas, BOJOPOIHASA), THUIBl KPUCTAJUIMYECKHX PEIIEeTOK BEIIECTB; KJIACCH(PUIUPOBATH
XMUMUYECKHE PEAKLIUU

[1P66. BnameHHe OCHOBHBIMH METOJAMH HAYYHOTO TO3HAHUS BEHIECTB W XUMHYECKHX SBICHHN
(HaburoieHMe, U3MEepEeHHe, SKCIIEPUMEHT, MOJIEIMPOBAHNE);

I1P67. copMHPOBAaHHOCT, YMEHHUH MPOBOAMUTH PACUYETHl IO XUMHYECKUM GopMylnaM U
YPaBHEHMSIM XMMHYECKMX peakUuil ¢ HUCMOIb30BaHUEM (U3MYECKUX BEJIMYMH, XapaKTepPU3YHOILIUX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MAacChl, 00beMa (HOpMalbHBIC YCIIOBHUS) Ta30B, KOJUYECTBA
BEIIECTBA; HCIOJIb30BaTh CHUCTEMHbIE XMMUYECKHME 3HAHMUSA JJIs HPUHATHS PELICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM;

I[IP68  chopmMupoBaHHOCTHP yMEHUH IJIAHUPOBATh M BBIMIOJHATH XHUMHYECKHH OSKCIIEPUMEHT
(npeBpallieHUs] OPraHMYECKUX BEIIECTB IIPU HAaIpEBAaHUU, MOJYyYEHHE STUJIEHA U U3YUYEHUE €r0 CBOWCTB,
KayeCTBEHHbIE PEAKIMHM Ha ajbJErHJibl, KpaxMmal, YKCYCHYI0 KHCJOTY; JeHaTypauus OelKOB IpH
HarpeBaHWH, LBETHHIC PEAKIMU OEJNKOB; MPOBOAMTH PEAKIMH HOHHOIO OOMEHa, ONpEeNeNisTh Cpeny
BOJIHBIX PacTBOPOB, Ka4eCTBEHHbIE PEAKIMU HA Cynb(ar-, KapOOHAT- U XJIOPUI-AHUOHBI, HA KAaTHOH
aMMOHHS; pellIaTh IKCIIEpUMEHTaIbHbIE 3a7jaun 110 TeMaM "Metamsl" 1 "HemeTamisl'") B COOTBETCTBUU C
[IpaBUJIAMU TEXHUKU OE30MaCHOCTH NP OOpAlleHUH C BELIECTBAMHU M JIAOOPATOPHBIM 00OPYJOBAHUEM;
IIPEJICTABIIATh PE3YJIbTAaThl XUMUYECKOT0 SKCIIEPUMEHTA B (JOpME 3alKMCH YPAaBHEHUN COOTBETCTBYIOLIMX
peakuuii 1 GopMyIupOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3Y/IbTATOB;

[1P69. chopMUpPOBaHHOCTD YMEHHS aHATU3UPOBATh XMMUYECKYIO0 WH(OPMAIHIO, TOITY9aeMyI0 H3
pa3HbIX HCTOYHHUKOB (Cpe/iCTB MaccoBOM MH(OpMaLuy, ceTb HTepHET u Apyrue);

I1P610. chopMupoOBaHHOCTH YMEHHH COONIONATh TIPAaBMIIA HSKOJOTHYECKH IEIeco00pa3HOro
NOBEJCHUS B OBITY M TPYJOBOH JESITEIbHOCTH B LIEJAX COXPAHEHUS CBOETO 370POBbS U OKpYXKarolei
IIPUPOJHOM CpeJibl; YUUTHIBATh OMACHOCTh BO3JIEHCTBUS HA )KMBBIE OPraHU3Mbl OIIPEJICTICHHBIX BEIIECTB,
MIOHHMMAs CMBICH IT0Ka3aTelis NpeebHON JOIMYCTUMON KOHLEHTPALUH;

[TP611. nnst oOydarommxcsi ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 370POBBS: COPMHPOBAHHOCTD
YMEHHUS NPUMEHSTh 3HaHHUA 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMs BELIECTB M XUMHUYECKUX
SIBIICHHI,

I1P612. nnist crnenbiX U CIa0OBUIAIMX OOyUYarOMIMXCS: CPOPMUPOBAHHOCTh YMEHHUS HCIOIb30BAThH
penbedHo ToueuHyro cuctemy obosHaueHnuit JI. bpaitns mis 3anucu xumudeckux Gopmyi;

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

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

MP3. onpenensars nenu AesTENIbHOCTH, 3a/1aBaTh IapaMeTPbl U KPUTEPUU UX JOCTHKECHHUS;

MP4. BbISBISATH 3aKOHOMEPHOCTH U IIPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSIX;

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

MP6. pa3BuBaTh KpeaTUBHOE MBIIIJICHUE IIPU PELLICHUH KU3HEHHBIX NPOOIIEM;

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

MPS8. crocoGHOCTh U TOTOBHOCTh K CAMOCTOSTEILHOMY IOMCKY METOIOB PEIICHUs MPAKTHUYECKUX
3a]1a4, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB MIO3HAHMSI,

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

MP10. ¢opMmupoBaHHEe HAayyHOrO THIA MBIIUICHUS, BIAJCHUE HAYYHOH TEPMHHOJIOTHEH,
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 NOJYyYEHHBIE B XO/I€ PELICHUS 3a/1a4M PE3YJIbTaThl, KpHTUUECKU OLIEHUBATh
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

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

MP21. BnageTp HaBBIKAMU TMOJIyYeHHs] HWHPOPMALMK W3 HCTOYHUKOB pa3HBIX THIIOB,
CaMOCTOSITEJIBHO OCYIIECTBIIATh IOMCK, aHaJIW3, CHUCTEMAaTH3allMi0 M HHTEepIpeTanuio HHpopManuu
Pa3NUYHBIX BUAOB U (POPM NPEICTABICHUS;

MP22. co3naBaTh TEKCThl B pa3IMUHbIX (pOpMATaX ¢ y4ETOM HazHAuyeHUs MH(OpMAIUU U 1eJIeBOU
ayJAUTOPHUH, BEIOUPAst ONTUMAIBHYIO (POpMY MpeCTaBIeHHs U BU3YyaTU3alliH;

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

MP26. ocymiecTBISITh KOMMYHHKAIIMK BO BCeX chepax KU3HU;

MP28. BinaieTs pa3InyHbIMU CIIOCOOAMU OOIICHUS ¥ B3aUMOICHCTBUS;

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

MP33. mnpuHMMAaTh LE€IM COBMECTHOM JAEATEIbHOCTH, OpPraHM30BBIBaTH U KOOPAUHUPOBATh
JNEUCTBHS MO €€ JOCTMIKEHUIO: COCTaBIIATH IUIAH JACUCTBUM, PacHpelnesisaTb pPOJIA C YYETOM MHEHUU
YYaCTHHUKOB O0OCYX/JIaTh pe3yJIbTaTbl COBMECTHOU PabOTHI

MP38. camMOCTOSITETbHO OCYHIECTBIIATH IO3HABATENIbHYIO JIE€ATEIbHOCTD, BBIABIATH MPOOJIEMBI,
CTaBUTh U (POpMyIUpOBaTh COOCTBEHHBIE 3aJaud B OOpPA30BaTEIbHOM JESITEIbHOCTH U KU3HEHHBIX
CUTYaLUsIX;

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

MP45. naBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B [JESATEIBHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJITATOB LIEJISIM;

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

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

JIP3. npuHATHE TPaJUIMOHHBIX HAIlMOHAJBHBIX, OOIICYETIOBEUECKUX TI'yMAaHUCTUYECKHX U
J€MOKPAaTUYECKUX LIEHHOCTEH;

JIP5. TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B MHTEpecax TIpa’kAaHCKOTro OOIIecTBa,
y4acTBOBaTh B CaMOYINpaBiIeHMM B 0O0IIe00pa30BaTeIbHOW OpraHu3allMd U JIETCKO-FOHOIIECKHUX
OpraHM3alusiX;

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

JIP12. chopMHpOBaHHOCTh HPAaBCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEACHNUS;

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

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

JIP17. cnocoOHOCTHh BOCIPUHUMATD Pa3IMYHbIE BUJIbI HCKYCCTBA, TPAAUIIMHU 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 CAMOBBIPAXEHUIO B pPa3HBIX BHJAX HCKYCCTBAa, CTPEMJICHHE HPOSBIATH
KauecTBa TBOPUYECKON JIMUHOCTH;

JIP20. chopMupOBaHHOCTD 3I0POBOTO M 0€30MacHOT0 00pa3a JKU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/10POBBIO;



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

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

JIP24. roTOBHOCTbh K aKTUBHOM JEATEIbHOCTH TEXHOJOTMYECKOW M COLMAIIbHON HAIPABIEHHOCTH,
CIOCOOHOCTH HHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSTENILHO BBIMIOJIHATH TAKYIO I€ATEIHHOCTS;

JIP25. uwHTEepec K paznmuuHbIM chepaM mpodecCHOHATBLHON JeATEeIbHOCTH, YMEHHE COBEpPIIAThH
OCO3HAHHBIN BBIOOpP Oyayiel mpodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIC JKU3HCHHBIC IIIaHbL;

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

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

JIP29. akTBHOE HENPUITUE JECHCTBUM, TPUHOCAILUX BPEl OKPYKAIOIICH Cpeje;

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

JIP34. oco3HaHHMe LIEHHOCTH HAyYHOU AESITETbHOCTHU, TOTOBHOCTH OCYIIECTBISTH MPOEKTHYIO U
HCCIIE0BATENbCKYIO ACSITEIbHOCTh UHIMBUAYAIBHO U B TPYIIIIE.

ConepxaHne MPaKTUYECKUX U JIJAOOPaTOPHBIX 3aHSATHI OPUEHTHPOBAHO HA TIOATOTOBKY O0yYarOIUXCS K
OCBOEGHHIO MPOHECCHOHATEHOTO MOAYJIS IPOrpaMMbl ()OPMUPOBAHUIO 0OULUX KOMNEMEHYUIL:

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

KOHTEKCTaM

OK 02 Hcnonp3oBaTh COBPEMEHHbBIE CpEJCTBA IIOMCKA, aHAIW3a M HUHTEpIpeTaluud HHPOpMaLUd U

MH()OPMAIMOHHBIE TEXHOIOTHH TSl BBITOJTHEHHS 33/1a4 ITPO(ECCHOHAIBHON JIEATETbHOCTH

OK 03 IInanupoBaTh M pealu30BbIBaTh COOCTBEHHOE NPOPECCHOHATBHOE M JIMYHOCTHOE pPAa3BUTHE,

MPeINPUHAMATENILCKYIO JIEITENIbHOCTh B NMPOPECCHOHANBHOM cdepe, NCIONb30BaTh 3HaHUA M0 (PUHAHCOBOM

I'PaMOTHOCTH B Pa3IMYHBIX )KM3HEHHBIX CUTYalUsIX

OK 04 D¢ dexTrBHO B3aUMOIEHCTBOBATH U pabOTaTh B KOJUIEKTUBE 1 KOMaH/IE

OK 05 OcymiecTBisATh YCTHYIO M NMHUCBMEHHYIO KOMMYHMKAIIMIO Ha TOCYAAapCTBEHHOM si3blke Poccuiickoit

®denepayy ¢ y4€ToM 0COOEHHOCTEH COIMAIIBHOTO U KYJIBTYPHOTO KOHTEKCTa

OK 06 ITposBisTh IpakKAaHCKO-TIATPUOTUYECKYIO MO3MIMIO, JIEMOHCTPUPOBATh OCO3HAHHOE MOBEACHHUE HA

OCHOBE TPAJIUIIMOHHBIX OOIIEYETOBEYECKUX IIEHHOCTEH, B TOM YHCIE C YYETOM TapMOHHU3ALUU

MEXHAIMOHATBHBIX M MEXKPEIUTHO3HBIX OTHOIICHWH, NPUMEHATh CTaHIApThl AHTHUKOPPYMIIMOHHOTO

TIOBEICHHS

OK 07 CopneiicTBOBaTh COXPaHEHUIO OKPYXKAIOIEH Cpeibl, pecypcocOepeKeH IO, MPUMEHTh 3HaHUS 00

M3MEHEHUN KJIMMara, TPUHIUITEI OEpEeXKIIMBOTO TPOU3BOJICTBA, YP(EKTUBHO IEHCTBOBATh B UpPE3BBIYAWHBIX

CUTYaLHsX

OK 08 Hcronb3oBath cpeacTBa (pru3nueckoi KyIbTyphl 1 COXpPAHEHHs M YKPEIUICHUS 37I0pPOBbs B MPOLEcce

npohecCHOHATIBHOMN AESTEILHOCTH U MOJJIepyKaHusl HEOOXOIMMOTO YPOBHS (PU3HMUYECKOI TOArOTOBIEHHOCTH

OK 09 Ionb3oBathcs pohecCHOHATBHON JOKYMEHTaIMe Ha roCcyJapCTBEHHOM U HHOCTPAHHOM SI3bIKaX.
BemonHenre o0ydaronmxcsi MpakTUYecKuX W/Win JIaOOpaTOpPHBIX pabOT MO y4eOHOH IUCIMIUTMHE

«XVMUSD» HAIIPABJIEHO HA:

- 0000weHue, cucmemamusayuro, yenyonenue, 3aKpenieHue, pazgumue U Oemanu3ayuio NOIYYEeHHbIX

Meopemu4eckux 3HanUuil No KOHKPemHbiM memam y4eOHou OUCYUNTUHDL,

- ¢opmuposanue ymeHull NPUMEHAMb NONYYEHHble 3HAHUSA HA NPAKmuKe, peanu3ayuio eouHcmed

UHMENNIEKMYAIbHOU U NPAKMUYECKOL OesIMebHOCHIU,

- ¢opmuposanue u pazeumue yMeHull. HAOI0O0amb, CPAGHUSANb, CONOCMAGIAMb, AHATUIUPOBAMb, O0elaAmb

86160061 U 0000WEHUSA, CAMOCMOSAMENbHO BECHU  UCCIE008AHUS, NONL30BAMbCS PA3IUYHBIMU NpUEMaMU

uzMepeHUtl, 0hopmiams pe3yibmamsl 8 ude madiuy, cxem, 2paguros.



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

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

COOTBETCTBYIOLIEW TEMBI, IOCIE
3HAHWHM, HEOOXOAUMBIX IS €€

COOTBETCTBYIOILICH TEMBI, ITOCIIC
3HAHUM, HEOOXOIMMBIX IS €€



Tema 1.2 YriieBogopoasl

IIpakTnueckoe 3ansitue Nel
IHosryyenue 3THIIeHA M U3yYEHHE €ro CBOICTB

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

IpakTuyeckasi padora ¢popmupyer:
I1P66, I1PG9, I1P610.

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

MarepuaibHoe obecnieyeHue:

VYyeOHast ayAuTOpHsl AJis MPOBEACHUS JICKIIMOHHBIX, 1a00paTOPHBIX U MPAKTUYECKUX 3aHATUN; IS
TPYIIOBBIX M WHIUBUIYAJIbHBIX KOHCYJIBTAIMM; JUIsI TEKYIIEro KOHTPOJISI W MPOMEXKYTOUHOU
aTTecranuu: pabodyee MecTo MpernojaBaTelns, paboune mecrta oOydarommuxcs, gocka. [lomemenue s
MPOBEACHUS JTA0OPATOPHBIX, TPAKTUYECKUX PAOOT; AJI TPYIIIOBBIX U MHIWBUAYATHHBIX KOHCYJIbTAIUH;
JUIS TEKYIIEr0 KOHTPOJIS U MIPOMEXKYTOUYHOH aTTecTaluu: pabodyee MecTo mpemnojiaBaress, paboyne Mecra
oOyuatromuxcsi, 1ocka. Mebens nadboparopHasi, mkad BBITSHKHONW ¢ MOWKOW —1 TIT, IITATUB, pEaKIMOHHAS
npoOupka, OOBIKHOBEHHAss MPOOMpKa, ra300TBOAHAs TPYOKa, AJIEKTpOHArpeBaTeNbHBIN MNpuOOp WIU
CIUPTOBKA, ITHJIOBBIM WU JIFOOOH Apyro CHHUPT, KOHIICHTPUPOBAHHAS CEpHAas KHCIOTa, PacTBOP
nepmanranata kamuss KMnO4, O6pomHas win uoaHas Boja (2—3 KamiM COUPTOBOM HACTOWKHM HOAA
IPWINTG K 1—2 MJT BOZIbI), AMCTUIUIMPOBAHHASL.

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

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

ITopsinok BbINOJHEHHS PadOThI:
1) mepen mpoBeEHUEM OIBITAa IPUTOTOBLTE JBE MPOOUPKU: OAHY C 1 M1 OPOMHOI BOJIBI, APYTyto — ¢ 1M
pacTBopa mepMaHranata kanus. B peakuuonnyro npoOupky Hanedte 0,5-1,0 Ma cnupTa ¥ 0CTOPOKHO
no6aBbTe 1—2 MJI KOHIIEHTPUPOBAHHOM CEPHON KUCIIOTHI;
2) 3aTeM OpochTe B MPOOHPKY HECKOJIBKO KPYHMHHOK CYXOTO IecKa Jyuisl oOecreyeHHs pPaBHOMEPHOCTH
KHUIICHHUS;
3) 3akpoiire NMpoOMPKY Ta300TBOAHOM TPYOKOH M 3aKpenuTe ee B IITaTUBE, OCTOPOKHO HarpenTe
COJZIEP’KUMOE MTPOOUPKU;
4) ormycTuTe MO 04epe Iy ra300TBOIHYIO TPYOKY B KaXK/IyI0 U3 paHee MPUTOTOBJICHHBIX MPOOHPOK;
5) HaGmronaiiTe oOeclBeUnBaHUE PAcTBOPA B KAXKIOM IPOOUPKE;



6) oObsicHuTe HAOIIOAaeMble SBJICHHS, HAIMCAB yPaBHEHUS PEAKIMi MONyYeHHs 3TUJICHA U3 CIIHUPTa
ero Bzaumoeicteusi ¢ KMnO,4 u Bry (VYO Nell);
7) cnenaiiTe BBIBOJ O PEAKIIMOHHOW CITIOCOOHOCTH ITUJICHA.

Xox paboTsbl

No | Ha3Banue OnucaHue oOnpITa, PUCYHOK HaGmronenuss u ypaBHeHHs | BeiBoa
/0 | OmbITa peaxkuuit
1. [Tonyyenne | B mpobupky Hammmu 1 ™| B npobupke HaumHaetcs | B xoze
STHUJICHA. STHJIOBOTO CIIUPTA U OCTOPOKHO | BBIICTISTHCS Ta3 - ITHIICH. peakuuu
n00aBbTE 679 I CgHsOHt'HZSO4 CoHa? + HpO, | KOHUCHTPHP
KOHI[EHTPUPOBAHHOM CepHOU OBaHHAs
KHUCIIOTBHI. 3arem BCBINATIN cepHas
HEMHOTO TPOKAJIEHHOTO TIeCKa KHCIIOTa
(4TOOBI TIPEIOTBPATUTH TOJYKH 3abupaer
KUJTKOCTH npu KHIICHUN ). BOJTY u3
3akpbuin POOUPKY MPOOKOH C cnupra, B
ra300TBOJHOMU TpYOKOii, pe3yabTrare
3aKpenuiii  ee B IITaTUBE U oOpa3yercs
OCTOPOKHO HArpeid COACPKUMOE STHUJICH.
POOUPKH. Takyro
peaKIuio
C,H,0H (s7mn0- Ha3bIBAIOT —
"";:’;3"”"’ peaxius
Jeruaparaig
17078
2. Nzyuenue B apyryto npobupky nHamwum 2-3 | [Ipu nponyckanuu rasza yepes | B XoJe
CBOICTB M1 OpoMHO#l Bonbl. OmycTuiau | OpOMHYIO BOAY, IPOUCXOAMT | peakluu
ATUJICHA. ra300TBOJIHYIO TpPYOKYy TepBOHM | 0OeCI[BeYMBaHUE  OPOMHOM | MPOUCXOIUT
OpOOMPKH 1O AHA TPOOHPKH C | BOABIL. OKHUCJICHHE
OpomHoii Bogou u mupomyckamu | H,C=CH; + Br, — CH,Br — | atunena
yepe3 He€ BhIICIAIONIMIICS Ta3. CH,Br OpoMHOMI
BOJIOM  TO
H,S0, (xou. HBOﬁHOﬁ
C;H,0H CBSI3H.
i)
B tperbio mpobupky Hamumm 2-3 | [Ipu nponmyckanuu raza yepes | B XoJe
MJI  pa30aBJIICHHOTO  pacTBOpa | MOJKHCICHHBIN pacTBOp | peaKIuu
KMnO,, noonkucnenHoro cepuoit | KMnO4, MPOUCXOIUT | TPOUCXOAUT
KHCIIOTOH, W TIPOITYCTHJIM dYepe3 | 00ecIBEYMBAHUE  PACTBOPA | OKHCICHUE
HEro ras. KMnO,. STUJIEHA
5C,H4+12KMnO4+18H,S0O,4 | monkuciaeH
—10CO2+6K,S0O4+ HBIM
+12MnS0O,4+28H,0. pacTBOPOM




nepMaHraHa

Hy S0, (ron.
\ Ta KaJius.

Boimenstonuecss ra3  mepBOil | DTUIEH Ha BO3JyX€ TOPUT | DTUJIEH
NPOOUPKHU MOJOKIIIH. SIPKUM CBETAILIUMCS | TOPUT
MJIAMEHEM. SAPKUM
C,Hs + 30, — 2CO,+2H50. | cBeTammmce
s
JIaMeHeM,
4TO
JIOKa3bIBaCT
HaJIU4Yue
KpaTHBIX
CBs3€H.

C,H,OH (aruno-
sntfl empr)

H,80,

®dopma npenocTaBjieHns pe3ybTaTa
Ot4er o mpojenaHHOW padoTe, BEIBOIBI HA KaX/IbIH OIBIT, 3all0JIHEHHAS TA0JIHIIA, BBIBOJ 1O BCEH
nabopaTopHol pabore

Kpurepun oneHuBaHmsi:

Orenka "5" ctaBUTCS, €CITU CTYJICHT:

1) mpaBUIIBHO OTNIPEAEII IENb OMBITA;

2) BBINOJHWI paboTy B NOJHOM O0BEME € COOJIIOJIEHHEM HEOOXOIUMOMN IOCHIE0BATEIbHOCTU
MIPOBEICHUS OTBITOB U U3MEPEHHIA;

3) caMOCTOATENbHO ¥ paIlMOHAIBHO BHIOpadl W TOATOTOBWI JJIA OMbITa HEOOXOAUMOE
000py/IOBaHUE, BCE OMBITHI MMPOBEII B YCIOBUSAX U PEKUMAX, 00ECTIEUNBAIOIIUX MTOJyYeHHE PEe3yIbTaTOB U
BBIBOJIOB C HAUOOJIBIICH TOYHOCTHIO;

4) HAay4yHO TPaAMOTHO, JIOTUYHO OMuUcan HaOmoaeHUs U chHOpMyIUpOBal BBIBOABI M3 OMbITa. B
MPEJICTABJICHHOM OTYETE MPABMIIHO M aKKYPAaTHO BBITOJIHWJ BCE 3aIMCH, TAOJHIIBI, PUCYHKH, YEPTECIKH,
rpaduKy, BBIYMCIEHUS U CJIeNIal BBIBOIBL;

5) mpaBUIILHO BBIMOIHWI aHau3 norperrHocte (9-11 kmaccsr).

6) TpOSBISET OPraHU3alMOHHO-TPYAOBBIE YMeHHUs (TMOJAepKUBAeT YUCTOTYy pabodero mecra u
MOPSIZTOK Ha CTOJIe, SKOHOMHO HCIOJIE3YET PACXOIHBIC MAaTCPHUAITBI ).

7) SKCHEpUMEHT OCYIIECTBIISET MO IUIaHy C Y4€TOM TEeXHHKH O€30MacHOCTH U MpaBUI PabOTHI C
MarepuasamMu U 000pyI0BaHUEM.

Omnenka "4" cTaBUTCS, €CITU CTYACHT BBITIOTHWI TpeOOBaHUS K olieHke "5", HO:

. OTIBIT TIPOBOJIAJ B YCIIOBUSX, HE 00€CTIEYMBAIOIIHNX JTJOCTATOYHONW TOYHOCTH U3MEPCHHIA,

. WK OBLIO JIOMYIIEHO IBa-TPH HEJI0UETa;

. 1 He 6oee oHOM HeTpyOo# OMMUOKHM M OJTHOTO HET0YETa,

. WJIH DKCTIEPUMEHT MPOBEJIEH HE MOJHOCTHIO;

. WM B ONTMCAHWH HAOJIFOICHUH M3 OIBITA JIOMMYCTHI HETOYHOCTH, BBIBOJIBI CCIIAT HETTOJTHBIC.

Ouenka "3" ctaBUTCS, €CITU CTYJIEHT:

1. IpaBHIILHO OTIPEACINII IEJIb OIBITa; PadOTy BBITOJHSIET MPABUILHO HE MEHEEe YeM HaIlOJIOBUHY,
OJTHAKO 00BEM BBITTOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MTPABUIIBHBIE PE3YNIbTATHI U BHIBOJIBI
IO OCHOBHBIM, MPUHITUITHAIEHO BaXKHBIM 3a1a4aM paboThI;

DN AW~



2. unu noa6op o0opyaoBaHus, 00BEKTOB, MATEPUAIIOB, a TAKXKE PAOOTHI 110 HaYaJy OIbITA IPOBEJ C
MTOMOIIBIO YUUTEINSI; MIIK B XOJI€ IIPOBEJICHUS OMbITAa M U3MEPEHHH ObUTH JOMYIIEHbI OITHOKHN B OMMCAHUN
HabmroAeHnH, (GopMyTUpPOBAHUH BBIBOJIOB;

3. OMBIT MPOBOAUJICS B HEPALMOHAIBHBIX YCIOBHSX, YTO MPUBENO K MOIYYCHHIO PE3YyJIbTaTOB C
OoJIbIIeH MOTPEIIHOCTHIO; WM B OTUETE OBUIM AOMYIICHBI B OOIIEH CIIOKHOCTH HE OoJiee BYX OMIMOOK
(B 3amuCsX €IUHUIL], U3MEPEHUSX, B BBIYUCICHUSX, Ipadukax, TabauIax, cxeMax, aHalu3e MOrpeurHocTeil
U T.J.) HE MNPUHUWNUAIBHOTO JUIi JAQHHOH paboThl XapakTepa, HO TMOBIMSABIIMX HAa pE3yJbTaT
BBITIOJTHEHUS; MJIM HE BBITIOJIHEH COBCEM MJIH BBITIOJIHEH HEBEPHO aHaiu3 norpemHocrei (9-11 kmacc);

4. nomyckaet TpyOyro ommOKYy B XOj€ dKCIepuMeHTa (B OOBSICHEHHUU, B OPOPMIICHUU pabOTHI, B
COOJIIOIGHUH TIPaBUJI TEXHUKU O€30MacHOCTH Mpu paboTe ¢ MaTepuanaMd U 00OpYIAOBaHHEM), KOTOpas
UCTIPABIISIETCS TI0 TPEOOBAHHIO YUUTEIIS.

Ouenka "2" craBuTCS, €CJIM CTYJICHT:

1. He ompenenniI CaMOCTOSATENIBHO eI ONBITA; BBIMOIHUI PaboTy HE MOJHOCTHIO, HE MOATOTOBHII
HY)KHOE 00OpynOoBaHHME M OO0BEM BBINOJIHEHHON 4YacTu padOThl HE MO3BOJIAET CAENaTh MPAaBHIIbHBIX
BBIBOJIOB;

2. U OMBITHI, U3MEPEHUS, BBIYUCIICHUS, HAOIIOICHUS POU3BOAUINCH HETIPABUIIBHO;

3. nim B Xo/1€ paboTHI ¥ B OTYETE OOHAPYKUIIMCHh B COBOKYITHOCTH BCE HEJAOCTATKH, OTMEUCHHBIC B
TpeOoBaHUAX K orieHKe "3";

4. nomyckaer nBe (1 O0ojee) rpyOble OMMOKH B XO/I€ IKCIICPUMEHTA, B O0BSICHEHHH, B 0hOpMIICHUN
paboThl, B COOMIOIEHUU TIPABUI TEXHUKH 0€30MacHOCTH MpH pabdoTe ¢ BellecTBaMH U 00OpYyI0BaHHUEM,
KOTOPBIE HE MOXET UCTIPABUTH JJAXKE TI0 TPEOOBAHUIO YUUTEIIS.



Tema 1.2 YriieBogopoasl

IIpakTnueckas padora Ne 2
CocrasJ/ieHre HA3BaHUI HellpeeJIbHBIX YIJIEBOAOPOAOB 10 opmyiaM M Ha3BaHUAM. Pemenne
PacuYéTHBIX 3214 Ha oIpeJesieHHe 00bEMA, KOJIMYECTBA HCXOHOT0 BelecTBa

Ienp padoThl: IO3HAKOMUTH YYAlMXCSl C TPHUBHAJbHBIMM Ha3BaHUSAMH M pallMOHAIbHON
HOMEHKJIATYpOH HempeAeabHbIX YIJIEBOAOPOIOB; AaTh 00Iee MpecTaBlIeHne 00 OCHOBHBIX IMPUHIUIAX
(dbopMHUpOBaHUS HA3BaHUHM OPraHUYECKHX COCJAMHEHHH MO0 MEXIYHApOAHOH HOMEHKIATYpe; HAYYHThCS
pelaTh 3aJ1auu Ha onpezeaeHne 00bEéMa raza 1 KOJM4ecTBO UCXOIHOTO BEIECTBA.

IIpakTuyeckasi padora popmupyer: [1P66, [TP69, ITPG10.

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

MarepunanbHoe obecrnieyeHue:

VYyeOHast ayAuTOpHsl AJis MPOBEACHUS JIGKIIMOHHBIX, 1a00paTOPHBIX U MPAKTUYECKUX 3aHATUN; IS
TPYIIOBBIX M WHIUBUIYAJIbHBIX KOHCYJIbTAIMM; JUISI TEKYIIEro KOHTPOJISI W MPOMEXKYTOUYHOU
aTTecranuu: pabodyee MecTo MpenojaBaTelns, paboune mecrta oOydarommuxcs, Aocka. [lomemenue s
MPOBEACHUS JTA0OPATOPHBIX, TPAKTUYECKUX PAOOT; AJI TPYIIIOBBIX U MHIWBUAYATbHBIX KOHCYJIbTAIUH;
JUIS TEKYIIEro KOHTPOJISA U MIPOMEXYTOUHOM aTTecTtanuu: pabodyee MecTo mpemnojiaBarens, pabodre Mecta
oOyuatromuxcsi, Tocka. Mebens nadboparopHasi, mkad BBITSHKHONW ¢ MOWKOW —1 TIT, IITATUB, pEaKIMOHHAS
npoOupka, OOBIKHOBEHHAsi MPOOMpKa, ra300TBOAHAs TPYOKa, AJIEKTpOHArpeBaTeNbHBI MNpuOOp WIH
CIIUPTOBKA, ASTHJIOBBIM WU JIFOOOH APYrol CHHMpT, KOHICHTPUPOBAHHAS CEpHAs KHUCIIOTa, PAacTBOP
nepmanranata kamus KMnO4, O6pomnas win uoaHas Boja (2—3 KamiM COUPTOBOM HACTOWKHM HOAA
IPWINTG K 1—2 MJT BOZIbI), AUCTUIUITMPOBAHHAS.

3ananue:
1. HazoBuTe yriieBoI0pOIbI IO MEXAYHAPOTHON HOMEHKIIATYPE:

1) CH; - CH = C — CH, - CHg;
|
CoHs

2) CH; —~CH=C=CH - CH;

3) CHz— CH—C=C — CH—CHj
| |
CoHs CaoHs
CH;
|
4) CHz3 — CH=C - CH; —C — CHg;
| |
C,Hs CH;
5)CH;=CH-C=CH-CHs
|
CsHy

2. CocraBbTe CTPYKTYpHBIE (POPMYIIBI YTIEBOIOPOIOB MO UX HA3BAHUSM:



1) 3-3Tm- 4-nponuIITenTaH;

2) 2,3,4-TpUMETHIITENITCH-2;

3) 2,3-aumMeTmirekcaauen-1,3;

4) 2,5-nuMeTunrekcuH-3

5) 2-meTuI-3-3TUIINEHTAH;

6) 4,4-mumeTunrexkcen-1;

7) nenraguen — 1,4

8) 3,3-aumMeTmIOyTHH-1

9) BerumciauTe Maccy CupTa, KOTOpas 00pa3yeTcs npu ruapaTanuu 96 J1 3TUIeHa.

10) Kakoit 06beM Bogopo/a (H.y.) MOJYyYUTCS MPH B3aMMOJEHCTBHH 2 MOJIb METAUIMYECKOTO HATPHS C
92%-npIM (TI0 Macce) pacTBOpoM dTaHosia B Bojie (V = 80 M, utotHOCTH p = 0,8 1/MI).

IMopsiiok BbINOJIHEHUS PA0OTHI:

1.3anucarp TemMy U 1enb paboThI.

2.B kpatkoii (hopme U3IT0KUTH TEOPETHUECKHII MaTepHal 1o padoTe.
3. BoImonHuTh 3a1aHus U cenaTh BBIBOJIBI 10 padorTe.

Xona padoThI:
Homenknarypa aiis HenpeneabHbIX YIIIeBOJAOPOIOB:

1. Hymepanuto 1enu HauuHaroT C TOH CTOPOHBI, I'/1e OJIMKe KpaTHas CBA3b.
2. B KoHIIe Ha3BaHUs YKa3bIBAIOT HOMEP aTOMa(aTOMOB) yIJIepoja, OTKY/1a OTXOJAT KpaTHbIE CBS3H.

3. Bce ocranbHbIE [MpaBHJjia — KaK y aJIKAHOB.

[Tpumep: 1 2 3 4
CH;-C=CH-CH;  2-mermnbyTes-2
CH,

4. BeruncnuTe Maccy CupTa, KoTopas oopasyercst mpu ruaparanuu 112 i

STHUJICHA.

Peakuus ruaparanus stunena (3rea): C2H4 + H20 = C2HSOH (karanuzatop: H+) V(C2H4) =112 n1n
(C2H4) = 112/22,4 = 5 moas M(C2H50H) = 12*2 + 6 + 16 = 46 r/monp KonmuecTBo obpa3zyroerocs
3TaHojJa SKBUMOJSIPHO BcTymaemMomMy B peakuuio stwieHy n(C2HS50H) = n (C2H4) = 5 wmounb
m(C2H50H)=n*M = 5*46 =230 r OtBet: 2301

5. Kaxkoii 06bem Bogopoaa (H.y.) MOIy4UTCs IPH B3aUMOAECHCTBUH 2 MOJIb

MeTaJUTMYeCcKoro HaTpus ¢ 96%-HbIM (110 Macce) pacTBopoM 3tanona B Bojae (V = 100

MJI, TWIOTHOCTH p = 0,8 r/mi).

Pemenne:

m(pactBopa) =V X p

m (pactBopa) = 100 M x 0,8 r/Mmn =801

m(C2H50H) = (m (pactBopa) x W) : 100% =801 x 0,96 =76,8 T

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

[TockonbKy 3a1aHHOE KOJIMYECTBO HATPHUsI COCTABIISIIO 2 MOJIb, HATPUN TPUCYTCTBYET B U30OBITKE.
[TosTOMy 00BEM BBIICTICHHOTO BOAOPOAA OYAET OMPEAENATHCS KOTMYECTBOM 3TaHOJIA:

v1(H2) =1/2 v(C2H50H) = 1/2 x 1,67 monb = 0,835 monb

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

Bona, copepikarascs B pacTBOpe CIIUPTA, TOKE pearupyeT ¢ HaTpHEM C BBIJCIEHHEM BOIOPOJIA.



m(H20) = (m(pactBopa) x W) : 100% =80rx 0,04 =32

n(H20) = m(H20)/M(H20) =3,2 r : 18 r/mons = 0,178 Mob

KonngectBo HaTpus, OcTaBIIeecs HEM3PACXOJOBAHHBIM TTOCIIE PEAKLIUHU C TAHOJIOM, COCTABHT:
v(Na, octaTok) = 2 mMob - 1,67 monb = 0,33 mMob

Takum 00pa3oM, ¥ MO CPaBHEHHIO C 3aJaHHBIM KojudecTBOM Bojibl (0,178 Moisb) HaTpuii Bce paBHO
OKa3bIBaeTcs B U30bITKE.

Haiinem xonmuecTBO M 00beM BOJOPOA, BBIACIUBIIETOCS IO PEAKLIUN:

v2(H2)=1/2 v(H20) = 1/2 x 0,178 monb = 0,089 moib

V2(H2) =v2(H2) x VM = 0,089 monsb x 22,4 n/monb = 1,99 1

O6mmit 06sem Bogopoaa: V(H2) = VI(H2) + V2(H2) = 18,7 n+ 1,99 1 = 20,69 n

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

®opma npeacTaBiaeHus pe3yJibTaTa:
Brimmonnennsie YIIpAKHCHUA U 3ada4U

Kpurtepnu ouneHkM: OIEHKAa MHIMBHIyalbHbIX OOpa30BaTENIbHBIX JAOCTHXXEHMH IO pe3yiabTaTaM
TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U IMPOMEXYTOUYHOM aTTeCTallMM MPOU3BOAMUTCA B COOTBETCTBUU C
YHUBEPCAIBHOMN LIKAJIOMN:

Ouyenka "5'" cmaeumcs, ecnu cmyoenm:

1. BeImonHWI paboTy 6€3 OMMO0K U HEAOYETOB;

2. momycCTHII He O0JIee 0THOTO HeloueTa.

Ouenka ""4" cmagumcs, ecny CTyJI€HT BBINOJHUI pabOTy MOJIHOCTBIO, HO IOIYCTHJI B HEH:

1. He Oonee o1HOM HETpyOOI OIIMOKU M OJHOIO HE0YETA;

2. wu He 6oJjiee ABYX HEJA0YETOB.

Ouenka '"3" cmasumcs, ecnv CTYICHT TPAaBHIBLHO BBITIOJHWI HE MEHEE ITOJIOBUHBI PabOTHI WU
JOIYCTHIL:

1. He Gonee ABYX IpyObIX OMINOOK;

. WK He 6oJsiee ofHOU TpyOOi 1 01HOM HerpyOoit OIMOKK U OAHOTO HEJ0YETa,;

. WK He 0oJsiee IBYX-TpeX HerpyobIX OINOOK;

. WIN OJHOM HerpyOoii OIMOKH U TpeX HeJA0YETOB;

. WIH MIPH OTCYTCTBUU OLIMOOK, HO NMPU HATMYUU YETHIPEX-TISITH HEJOUETOB.

Ouenka "2" cmaeumcs, ecnu cmyoenm:

1. nomycTui 4nciao omuOOK U HEIOUETOB MPEBOCXOAAIIEEe HOPMY, IPU KOTOPOIl MOXKET OBbITh BHICTaBJICHA
orenka "3";

2. WM €CIU MPaBUIILHO BBITIOJIHWII MEHEE MOJIOBUHBI paOOTHI.

D W



Tema 1.3 Kucsiopoacoaep:xaiime oprannyecKue coeIMHeHUs!

IIpakTnueckas padora Ne3
KayecTBeHHbIE peakUH 0HOATOMHBIX, MHOTOATOMHBIX CIIMPTOB, YKCYCHOH KHCJIOTBI

I_[e.m, paﬁ()TLI: Hay‘H/ITBCSI MMPOBOANUTE KAYCCTBCHHBIC PCAKIIMHA HA OJHOATOMHBLIC, MHOTOATOMHBIC
CIIMPThIL

IIpakTuyeckasi padora ¢gopmupyer: [1P66, I1PG9, ITPG10.

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

MarepuanbHoe o0ecrieyeHnne:

VYyeOHast ayAuTOpHsl AJis MPOBEACHUS JICKIIMOHHBIX, 1a00paTOPHBIX U MPAKTUYECKUX 3aHATUN; IS
TPYNNOBBIX H WHIWBHAYaJIbHBIX KOHCYJIbTAIMMA, JJIS TEKYIIErOo KOHTPOJIS M TPOMEKYTOUHOM
aTTecranuu: pabodyee MecTo mpenoiaBarens, paboune mecra oOydaromuxcs, Aocka. [lomemenue s
MIPOBEJICHUS JIAOOPATOPHBIX, MPAKTUICCKUX PabOT; IS TPYIIOBBIX M HHIUBUIYATHHBIX KOHCYJIbTAIIHM;
JUIS TEKYIIEr0 KOHTPOJIS U MMPOMEXYTOUYHOM aTTecTanuu: pabodee MeCcTo mpemnojiaBarens, pabodre Mecra
oOyuatromuxcsi, 1ocka. Mebens naboparopHasi, mkad BBITSHKHONW ¢ MOWKOW —1 TIT, IITATUB, pEaKIMOHHAS
npoOupka, OOBIKHOBEHHAss MPOOHMpKa, ra300TBOAHAS TPYOKa, AJIEKTpOHArpeBaTENbHBIN MNpUOOp WIH
CIUPTOBKA, ITHJIOBBIM WU JIFOOOH Apyro CHHUPT, KOHIICHTPUPOBAHHAS CEpHAas KHCIOTa, PacTBOP
nepmanranata kamus KMnO4, O6pomnas win uoaHas Boja (2—3 KamM COUPTOBOM HACTOWKHM HOAA
npuanTh K 1-2 M Bojsl), quctuiutupoBadHas. Peaktussl: C3Hs(OH)3, C,HsOH, 5-10 % p-p NaOH; 10
% p-p CuSOy, 5% BomusIi p-p KMNOy4, 5% p-p K2Cr07, 10% p-p H2SO4, xoum. H,SO4, CH;COONa TB.

O6opynoBanue: TPOOUPKHU, CIUPTOBKA, JEPHKATENb I MPOOUPOK, CIUPAIIb U3 MEIHOU MPOBOJIOKH,
HIMaTeNb sl CyXUX BEIIECTB.

3ananue:
1. BcnoMHUTH MpaBuiia M0 TEXHUKE O€30MaCHOCTH MPHU MPOBEACHHUH JIA0OPATOPHBIX padoT.
2. [IpoynTaTh MHCTPYKIHIO 11O MPOBEACHUIO OTBITOB.
3. [IpuroToBUTH HEOOXOAUMYIO XUMUYECKYIO TTOCYAY U 000pYIOBaHUE JIJISl IPOBECHHS OIBITOB.
4. [TpoBecTH OTBITHI.
5. Odgopmuts mabopaTopHyto padboTy.
6. 3amonHUTE TAOIUILY

IMopsiiok BbINOJIHEHUS PA0OTHI:
1 [IpoBenuTe 1abOpaTOPHBIE OMBITHI COTIACHO MHCTPYKIIUH;
2 3aMUIUTEe YPAaBHEHHS PEaKIUi B MOJICKYJIIPHOM, HOHHOM U KPaTKOM MOHHOM BHUJIE B TETPAJIb;
3 Cnenaiite BBIBOJI O MPOJICTAHHOMN paboTe

Xox pa0doThI:

OmnbrtNel: KauecTBeHHBIE peakIMU MPeIeIbHBIX OJHOATOMHBIX CIIUPTOB
1.1. Oxucnenne 3TaHoIa B IPUCYTCTBUE MEAHOTO KaTaau3aTopa.

Haneiite B mpoOupky 0,5 Ma stunoBoro crnupta. CHUIBHO pacKaauTe CHUpaib W3 MEIHOU
MIPOBOJIOKH B TUTAMEHH CITUPTOBKH, JIepKa €€ AeprKaTesieM, U OIyCTUTe MpoOupky co cnuptom. [IpoBectn
ATy Omepaluio HeCKoIbKo pas. [loHroxaiiTe, HampaBmsis K ceOe pyKoil BeIIemstonrecs mapel. Mx 3amax
HAallOMMHAET 3amax MpesbIX sf0JIoK. DTO 3amax YKCYCHOro anpieruja. YTo mpous3ouuio ¢ MeAblo B
cnupTe? 3anuinTe ypaBHEHUS! IPOUCXOISIINX PEAKIUU.



1.2. Oxucnenue 3TUI0BOTO CIMPTA IIEPMAHIAHATOM KaJHsL.

B npobupky HanuBarT 1 — 2 MJ1 3THIIOBOTO CIIUPTA, MPUOABIIAIOT 1 MJT BOJHOTO pacTBOpa
[IepMaHraHaTa KaJlus U HarpeBaroT B CJIa0OM IIaMEHM CIIUPTOBKU. [Ipy OKMCIeHUM 3TUIIOBOTO CIMpTa
o0pa3yeTcs YKCYCHBIN albJeru/]l (JISTKOKUIISIIAS KUIKOCTh C 3al1axOM IpeNibIX S0JI0K), a IepMaHraHaT

obecrBeyrBaeTCs U BhIManaeT Oypbiit ocanok okcuaa mMapranma (IV).

1.3. Okucnenue sranona quxpomarom kamnus (EP).
B npobupky nomecture 0,5 mi sranona, 0,5 mu 5% pactBopa nuxpomara Kajnus U 5-6 Karuienb
10% pactBOopa cepHoii KucinoThl. Clerka HarpeuTe pacTBOp HaJl IJIAMEHEM CIUPTOBKU JO Haudaja
u3MeHeHus 1BeTa. Ollymiaercss XapakTepHBIM 3amax YKCYCHOTO ajipieruja (3amax MpenbiX s0JI0K).
Cnenaiite BBIBOJ O BOCCTAaHOBHUTEJIBHBIX CBOMCTBAX CIHUPTOB. 3alHIIMTE YPaBHEHUE MPOUCXOJSIIECH
peaxiuu.

1.4. IlomydeHne yKCYCHOATHIIOBOTO d(upa.
Haneiite B mpoOupky 1 MJ1 3TaHOIIa U OCTOPOKHO TAKOU ke 00beM KOHLEHTPUPOBAHHOMN CEpHOM
KHUCIOTHL. [IpnbaBbTe HEMHOIO CYXOro areraTa HaTpus, cJerka HarpeiTe NpoOUpKY U MOHIoXaiTe
oOpa3oBagiieecs BemecTBo. Hanmummre ypaBHEHHE PEaKIH.

Omnpit Ne 2. KauecTBeHHbIE peakllui HAa MHOIOQTOMHBIE CIIUPThI

O6pazoBanue raunepara meau(1l).
Metonuka. B npoOupky HanuBatoT 0,5mn1 2%-Horo pactBopa cynbhara menu u 2 mi 10 %
pactBopa ruapokcuna Harpus. K o0pa3oBaBmieMycst ocaaKy roiy-00ro npeta mpuiInBarOT TIIUIEPUH U
CMECh BCTPSAXUBAIOT. 3alUIINTE YPAaBHEHUE POUCXOSIICH PEaKIIHIH.

[Topsanox Beimonuenus | HaGmronenus VYpaBHEHMS XUMUUYECKUX peakiyil. BeIBoIbI
OIBITA

Omnpit 3. KauecTBeHHas peakiiisi Ha YKCYCHYIO KUCIIOTY

VYKcycHast KUCIIOTa OKa3bIBaeT OakTepuIIHOE U OakTeprocTatnieckoe neiicrsue. Hampumep, 3%
PacTBOpP YKCYCHOM KHMCIIOTHI YOMBAET MaJOYKU OpronrHoro Tuda, 4% pacTBOp — KUIICYHYIO MMAJIOUKY.
Oco0eHHO aKTHBHA YKCYCHasl KUCJIOTA MO OTHOILEHHIO K CTaMIOKOKKAM, CITY>KalllUM MPUYHMHON
MUIIEBBIX OTPaBICHUM.

[Tpu B3auMoIeHiCTBUM YKCYCHOM KHCIIOTHI C COJISIMU JKeJie3a MOSBIISIETCs] KpacHO-0ypoe
okpammBanue. Ha 3Toli peakiny B CAHUTAPHOMN IIPAKTUKE OCHOBAHO OIPEEIICHUE YKCYCHOM KHCIIOTHI B
BO3/lyX€ MPOMBILIUICHHBIX TOMEILEHUH.

B nipoGupke ¢ 3-4 M1 BOJbI paCTBOPUTE LIETIOTKY HATPUEBOM COJIM YKCYCHOM KUCIIOTHI U IpUJIeiiTe
HECKOJIBKO Karelnb pactBopa xyopuja xenesa (III). Ilogsnsercs kpacHOe okpalliBaHUE pacTBOpa
BcJleicTBHE 00pa30BaHUs paCTBOPUMOM KOMILJIEKCHOM COJIM — XJIOPUAa OCHOBHOTO TeKcaalleraTa kejes3a
(I1D). TIpu KUMAYESHUH TPOUCXOTUT THIPOJIN3 KOMIUIEKCHON COIM (YIPOIIEHHO — alleTaTa )ejes3a) u
o0Opa3oBaHMe XJIONbEB OYpOro IBETa.

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

arterar xene3a (111)

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

OCHOBHOM aleTar xejes3a

Craenaiite BBIBOJ O XMMHUUYECKHUX CBOMCTBAX MHOIOATOMHOI'O CIIMPTA INIMLEPHUHA IO CPABHEHUIO C
OJIHOATOMHBIMH.

®opma npenocTaBiieHHs pe3yJbTaTa



Otuet o npoaenaHHoi paboTe, ypaBHEHHE PEaKIIUU B MOJICKYJISIPHOIM U MOHHOM (hopMax, BBIBOJIBI
Ha KaXX]IbIi OIIBIT, BBIBOJI ITO BCEl 1abopaTopHOil paboTe.

Kpurtepun oueHKH: OlIeHKA UHANBUYAIbHBIX 00pa30BaTEIbHBIX JOCTHKEHUM 110 pe3yJibTaTaM
TEKYIIET0 KOHTPOJISl YCIIEBAEMOCTH U MTPOMEKYTOUHOI aTTecTalli MPOU3BOIUTCS B COOTBETCTBHHU C
YHUBEPCAIbHOM IIKAJION:

Ouenka "5" craBuTCS, €CJIM CTYJICHT:

1) npaBHILHO ONPEAEITHII 1IEJIb OIIbITA,;

2) BBITIOJIHWI padOTy B TTOJIHOM 00bEME ¢ COOJIIOICHHEM HEOOXOAMMOM MOCIIEI0BATEILHOCTH
MIPOBEJICHUS OIBITOB U U3MEPCHHIA,

3) caMOCTOSITENIbHO U PallOHATIBHO BbIOpANl M OATOTOBHII JJIs OMbITAa HEOOXOAUMOE
000pyIOBaHUE, BCE OMBITHI POBEII B YCIOBUSAX U PEKUMAX, 00CCIICUMBAIOIINX MOJyYEHUE PE3YyIhbTaTOB U
BBIBOJIOB C HAUOOJIbIIEH TOYHOCTHIO;

4) Hay4yHO IPaMOTHO, JIOTHYHO OMUCcAIl HAOI0IeHUS ¥ cPOPMYITHPOBAI BEIBOIBI U3 OMNbITa. B
MIPEJICTaBJICHHOM OTYETE NMPABUIHHO U aKKYPaTHO BBIMIOJIHUJ BCE 3aMKMCH, TaOIUIIbl, PUCYHKH, UEPTEKH,
rpaduKy, BEIYUCICHUS U CJICJIal BBIBOIBL;

5) mpaBUJIBLHO BBIMOJIHUII aHAIW3 norpemHocTei (9-11 kmaccsr).

6) POSIBIISIET OPraHU3AIMOHHO-TPYAOBBIC YMEHUs (MTOIIEPKUBAET YHUCTOTY pabOvero MecTa u
MOPSAIOK Ha CTOJIe, 9KOHOMHO HCIOJIb3YET PACXOHbIC MAaTEPUAIIbI).

7) SKCIIEPUMEHT OCYIIECTBIISCT 110 TUIAHY C YI€TOM TEXHUKH OS30TIACHOCTH M ITPaBUII PabOTHI C
MaTepuagamMu U 000pyA0BaHUEM.

Oruenka "4" ctaBUTCS, €CIIM CTYJICHT BBITIOJHIII TpeOOBaHUs K olieHke "5", HO:

. OTIBIT MIPOBOJIMJ B YCJIOBHUSAX, HE 00€CTIEUNBAIOIINX JOCTATOYHON TOYHOCTH U3MEPEHHIA;

. WK OBLIO JIOIYIIEHO /1Ba-TPU HEJI0UETA;

. WK He 6oJsiee 0IHON HerpyOoii OMMOKY U OJTHOTO HEJ0YeTa,

. WM DKCTIEPUMEHT MIPOBE/ICH HE MOJTHOCTHIO;

. WIM B ONIMCAaHUH HAOJIIO/IEHUI U3 OIbITa TOMYCTHII HETOYHOCTH, BBIBOJIBI CEIA HEMOJIHEIE.

Orenka "3" cTaBUTCS, €CITU CTY/ICHT:

1. mpaBUIJIBHO OTIPENEIIII IIENb OMbITa; PA0OTY BBIMOIHSET MPABIIILHO HE MEHEE YeM HaIOJIOBHUHY,
OJIHAKO 00BEM BBITIOTHEHHON YaCcTH TaKOB, YTO IMO3BOJISIET MOTYYUTh TPABUIILHBIE PE3YIbTaThl U BHIBOIBI
M0 OCHOBHBIM, MPUHIIUITHAILHO BaXKHBIM 3371aduaM paboThI;

2. i noabop 006opyAoBaHUs, 00BEKTOB, MATEPHAIIOB, a TAK)KE pabOTHI 10 HAYaTy ONbITA IPOBEI C
MTOMOIIIBIO YYUTEIS; WM B XO/I€ TPOBECHUS OIbITa U U3MEPEHHM ObLITH JOMYIIEHBI OIIMOKY B OMMMCAHUU
Hab01eHuH, POpMYIMPOBAHUU BBIBOJIOB;

3. OTBIT MPOBOJMIICS B HEPAIIMOHATIBHBIX YCIOBHUSAX, UTO MPHUBENIO K TOTYYEHUIO PE3YIHTATOB C
00JIbIIIEH TOTPEIIHOCTHIO; MU B OTYETE OBLIN TOMYLIEHBI B OOIIEH CI0KHOCTU HE O0siee IBYX OLIMO0K
(B 3amUCSAX €UHMUII, U3MEPEHUSX, B BEIUMCICHUSIX, TpaduKax, TabIMIaX, CXeMax, aHaIu3e MOrpenrHocTen
Y T.J1.) HE TPUHIIUIHAIBHOTO JIJIsl JAHHOW pabOoThl XapaKTepa, HO MOBJIUSBIINX HA PE3YIbTAT
BBHITIOJTHEHUS; MJTM HE BBITIOJIHEH COBCEM WJIH BBITIOJIHEH HEBEPHO aHanmu3 norpemrHoctei (9-11 kmacc);

4. nomyckaet rpyoyro ommoOKy B X0JIe IKCIIEpUMEHTa (B 00bSICHEHNH, B 0popMIIeHUU pabOTHI, B
COOJTIOICHUH TIPABHII TEXHUKH 0€30MacCHOCTH MPH paboTe ¢ MaTepuaiaMu U 000pyI0BaHUEM ), KOTOpast
HCIIPABIISIETCS IO TPEOOBAHUIO YUUTEIIA.

Ouenka "2" ctaBUTCS, €CITU CTYJICHT:

1. He ompeaenuII CaMOCTOSTENBHO 1I€JIb ONbITA; BHIMOJIHUI pabOTy HE MOJHOCTHIO, HE TOATOTOBHUII
HYKHOE 000pyJ0BaHKe U 00BEM BBIMIOJHEHHOHN YacTH pabOThI HE TIO3BOJISET CIeNaTh MPAaBUIbHBIX
BBIBOJIOB;

2. WY OTIBITHI, U3MEPEHUS, BEIYUCIICHU S, HAOIIOICHUS MPOU3BOAMIUCEH HETPABUIIHHO;

3. unu B XoJ1e paboThI M B OTYETE OOHAPYKUITUCH B COBOKYITHOCTH BCE HEOCTATKH, OTMEUEHHBIE B
TpeboBaHUsAX K oreHke "3";

4. nomyckaet aBe (u 0osiee) rpyObIie OMIMOKHM B X0/1€ SIKCIIEPUMEHTA, B 00BSICHEHUH, B 0(OPMIICHUN
paboThl, B COOMIOACHUH TTPABIII TEXHUKH 0€30MaCHOCTH MpU paboTe ¢ BeliecTBaMu U 000pyI0BaHUEM,
KOTOpBIE HE MOKET HCIPABUTH JaKe M0 TPEOOBAHUIO YUUTEIIS.

Dn B~ W ==



Tema 2.5 Bona. PacTBopbI. D/1eKTPOINTHYECKAS TUCCOLUAIINS

JlaGopaTopHnasi padora Nel
Peaxnyu uonnoro ooMena. UcnbiTanue pacTpoB coJieil MHAMKATOPAMU.

Leap padoThl: OnpeeNsaTh Cpeay pPacTBOPOB BEIIECTB; COCTABJIATh YPaBHEHHUS pEaKIHid B
MOJICKYJISIPHOM ¥ MOHHOM BHUJIE; TPOBOJAMTH PEAKIIUU B3aUMOJICHCTBUS COJICH C KHCIOTaMU, IIeJI0YaMu U
MEXy COOOM.

IIpakTuyeckasi padora popmupyer: [1P63, I[TP65, ITP66, ITP68, ITP610, ITPO11, ITP612.

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

MarepuaiabHoe oGecrieyenue:

VYueOHas ayAuTOpHs VISl IPOBEICHHS JICKIIMOHHBIX, JJAOOPATOPHBIX M MPAKTUYECKUX 3aHATHIH; JUIs
IPYIIIOBBIX W HWHAWBUAYAJIbHBIX KOHCYHBTaHHﬁ; A1 TCKyHICro KOHTPOJIA U HpOMe)KyTO'—IHOfI
arTecTalu: pabouee MECTO IpernojaBaTeis, padouyne MecTa oOydaromuxcs, jgocka. [lomemienue s
IMPOBCACHUA Ha60paT0pHI)IX, IMPAKTUYCCKUX pa60T; JIA TPYHIIOBBIX 1 MHAWBUAYAJIBHBIX KOHCYHbTaHI/Iﬁ;
JJIsl TEKYIEro KOHTPOJIS M IIPOMEXKYTOUYHOM aTTecTaluu: pabodee MECTo IperoiaBareis, paboure mecra
oOyu4aromuxcs, gocka. Mebeinp adoparopHasi, mkad BBITSHKHON ¢ MOWKOM —1 mT,

PeakTuBHBIA IITATHB C HAOOPOM pPEaKTHBOB (ILENOYM, KHCIOTBI, COJM), WHIUKATOPBL, HPOOHPKH,
MMUIETKH, IPOMBIBAJIKA C JUCTUTIMPOBAHHOW BOJIOM.

3ananne:
1. BcnoMHuTh npaBuiia 1o TEXHUKE 0€30M1aCHOCTH ITPU IIPOBEACHUH J1a00paTOPHBIX paloT.
2. IlpounTaTh MHCTPYKIIMIO IO MMPOBEACHUIO OIIBITOB.
3. IIpuroroBuTh HEOOXOAUMYIO XUMHUYECKYIO TOCYly U 000pyI0BaHHE JAJIS IPOBECHMSI OIBITOB.
4. TlpoBecTH OIBITHI.
5. Odopmuth 1a06OpaTOPHYIO PabOTY.

IHopsaok BbINOJIHEHUS PA0OTHI:

1 IIpoBenuTe 1abOpaTOPHBIE OMBITHI COTTIACHO UHCTPYKIUY;

2 3alyIIUTE YPAaBHEHUS pEaKUi B MOJIEKYJIIPHOM, HOHHOM U KPaTKOM MOHHOM BU/JIE B TETPA/Ib;
3. B ombiTe 5 3anonHUTe TAONIHILY;

3 Cnenaiite BBIBOJ O MPOJIETaHHON padoTe.

Xoa pa0doThI:

Onvim Ne 1. Bzaumooeiicmeue Kuciom u 0CHOBAHUIL (PeaKyus Heumpaiu3ayuu).

ITopsimok BbIMOIHEHHS pabOTHI:

1. Haneiite B npobupky 5-10 xamens pacTBopa mienoud U 1-2 xamiau pactBopa ¢eHondrasenHa.
Habmronaiite n3MeHeHue 11BETA.

2. Barem nobasnsiite mo 1 kamie pactBopa kuciaoTel (HCl wim HySO,), BeTpsixuBas mpoOUpKy.
OTMeThTe U3MEHEHHE [[BETa C MAJIMHOBOTO /10 OECLBETHOI'O TIOCIE MPUOaBIeHHsI HEKOTOPOTO KOJIMYECTBA
KHCIIOTBHI.

3. IToyemy pactBOp oOeciBeTHIICS HE cpa3y?

4. Hanmumure ypaBHEHUE peaklMK B MOJIEKYJISIPHOM ¥ HIOHHOM BHJIE.

5. Cnenaiite BBIBOJ O TOM, 4TO 00Opa3yeTcs B pe3ysIbTaTe peakui HeHTpanu3aluu.

Onvim Ne 2. Jleticmeue na pacmeopul coeii pacmeopamu uieioueil.
[TopsoK BBIMOTHEHUS OMBITA!



1. B ogny npobupky Haneiite 5-10 xamens pactBopa comu xenesa (111)-(FeCls), B apyryio conu
meau (11)-(CuSQy).

2. B 06e npobupku o karisiv npuiuBaiite pacteop mienoun (KOH wiu NaOH).

3. HaGmonalite oOpazoBaHue 0CaakoB Oyporo u rojyooro mera.

4. Hanmummmte ypaBHEHUS PEaKIUii B MOJIEKYJIIPHOM U MOHHOM BHJIC.

5. ChenaiTe BBEIBOJ O B3aUMOJEHCTBUHU COJIEH CO IIETOYAMU.

Onvim Ne 3. /leiicmeue Ha pacmeopul co/ieit pacmeopamu Kucion.

[TopsiTOK BBIMOTHEHUS OTIBITA!

1. B npo6upky Haneiite 10 kanenp pactBopa coasl — kapooHaTa Hatpus Na,COs.

2. Jlo6aBbTe o KarissM pactBopa kuciaotsl (HCI wiun H,SOy).

3. HaOumromaiiTe BeIIeIEHUE Ta3a.

4. HamucaB ypaBHEHUE PEaKIMHU B MOJICKYJSIPHOM M MOHHOM BHUJE, OOBSICHUTE, IMy3bIPHKH KAKOTO
ra3a BBIJICIISIFOTCS.

5. Cnenaiite BBIBOJ] O B3aUMOJCHCTBUHU COJIEH C KUCIIOTAMHU.

Onvim Ne 4. Bzaumooeiicmeue coneii mexcoy coooi.

[TopsOK BBIMOTHEHUS OTBITA!

1. Hanetite B mpobupky 2-3 kamau pactBopa coni Pb(NOjz), (Pb(CH3COO),) u npuneiite 1-2
Karu pactBopa uoauaa kanus Kl. HaGmogaiite o6pasoBanue xentoro ocaaka noauaa ceunia (11) Pbl,.

2. Hanummure ypaBHEHHE peakIMM B MOJIEKYJSIPHOM M HMOHHOM ¢opmax, OTMETbTE LIBETa
00pa30BaBIIMXCS OCAKOB U UCXOJHBIX PACTBOPOB U HA3BAHUS BEIECTB.

3. Cnenaiite BbIBOJ O B3aUMOJICHCTBUU COJIEH.

Onvim Ne 5. /leiicmeue pacmeopoe coaeil, Kuciom u weaouei Ha unouxkamopwl. I'uoponus
coneu

[Topsanox BeIMONTHEHUS PaOOTHI:

1. Ha monocky yHuUBepcaqbHON MHAMKATOPHOW OyMakKKu HaHECUTE Mo 1 Karuie pacTBopa COJISTHOM
win ceproit kucnotel (HCI, H,SO4), pactBopa mienoun (KOH war NaOH) 1 1ucTHIIMPOBAHHOR BOIBI.
OtMmeTbTe 1BET, 3anuiuTe B Tabnuiy. [lo mikane yHuBepcaabHON MHIUKATOPHON Oymaru ompenenure
3Ha4yeHue PH pacTBOpOB, 3aNUIIUTE B TAOIHILY.

2. B omny mpoOupky HajeiiTe 5 kamenb KUCIOTHI (JiF000i), BO BTOPYH MPOOUPKY S5 Karmelnb
pacTBopa IIEJIOUH, B TPEThIO TUCTUIUIMPOBAHHBIN Bo/ibl. JJo0aBbTe BO Bce mpoOupku HemHoro 1. HoO u
no 1-2 kanu pactBopa ¢eHongrazerna. OTMEThTE LIBET pacTBOpa. 3alUIIUTE B TAOIHILY.

3. Ha nonocky yHUBepcanbHON HHANKATOPHOM Oymaxkku HaHecuTe no 1 karuie pactBopa Aly(SOs)s
(FeCls, Fep(SOy)3, FeSOy), pactBopa Na,CO; (K,CO3, NaCH3COO) u pacteopa NaCl (KCI, Na;SOy,).
OtmetpTe 1BeT, 3anummTe B Tabuuny. [lo mkane yHuBepcaabHOM WHAMKATOPHOW OyMaru ompesenuTe
3HaueHue PH pacTBOpOB, 3aMULINTE B TAOJIUILY.

4. Cpenaiite BBIBOJ O JEMCTBUM PaCTBOPOB BEIECTB HA MHANKATOPBI, ONPEICIINTE PEAKIIUIO CPEIBI
pacTBOpOB, YUHUThIBas, 4To pu PH = 7 — cpena HelTpanbHas, npu PH>7 — cpena menoynas, a npu pH<7
— cpena Kucnasi. 3anoJIHUTE MOCIEAHUN CTONOEI TaOIHUIIbI.

5. Ilo 3Ha4yeHuto cpeapl pacTBOPOB 3aIOJIHUTE B TaOJIMIIE CTPOKH CTOJIONA, YKA3bIBAIOIIETO HA 1IBET
uHAMKaTopa ¢eHondranenHa B pacTBopax coieid. [logrBepanTte cBou BBIBOJBI ONBITHBIM MyTeM. B Tpu
MPOOUPKH HaJeiTe 1Mo 5 Kamesnb pacTBOPOB COOTBETCTBYIOIIMX COJIeH, Mcnoib3yembix B 1. 3. JloGaBbTe
BO Bce poOupku HeMHoro A. HoO u no 1-2 karum pactBopa denongranenHa. OTMETbTE LIBET pacTBOpA.

6. Hanumure ypaBHEHUS SJEKTPOJIUTHUECKON TUCCOIUAIIMN KaXKI0TO U3 BEIIECTB.

7. OObsCHUTE, MPUCYTCTBHEM KaKHX HOHOB OOYCIIOBJIEHBI KHCJas cpela W IIeJIoYHas cpena
pacTBOpPOB.

8. Hamummure ypaBHEHUs peakiyii THIpoIn3a cojei B MOJIEKYISPHOM U HOHHON GopMax.

Tabnuma HaOnroAeHUIN:



dopma npenocTraBiieHus pe3yjbTaTa
OTtyeT o mpojenaHHOW paboTe, BHIBOABI HA KaXIBIM OMBIT, 3alIOJHEHHAs TA0JIMIIA, BHIBOJ IO BCEH
naboparopHoii padore.

I{BeT nHAMKAaTOpa pH pactBopa
(mo 1mKajme yHUBEP.
WHJIMKAT. OyM.)

Cpen
a pactBopa

PactBop
BEILIECTBA ®denondranenn VYHuBepcaabHbIi

HCI (H,S04)

KOH (NaOH)

H,O

Alz(SO4)3 (FEC|3)

Na,CO3

NaCl (NB.QSO4)

Kpurepun oneHuBaHmsi:

Orenka "5" ctaBUTCS, €CITU CTYJICHT:

1) npaBWIBHO ONpEAEHI LIeb OIBITA;

2) BBIMONHWI paboTy B TOJHOM 00BEeME C COOIOACHHEM HEOOXOIMMOHM TMOCIEI0BaTEIbHOCTH
IIPOBE/ICHUS OIBITOB U U3MEPEHUI];

3) caMOCTOATENBHO ¥ PANMOHAIBHO BBHIOpAT ¥ TMOATOTOBWJI IS ONBITA HEOOXOJAMMOE
000pyZI0BaHUE, BCE OIBITHI IIPOBEII B YCIOBUAX U PEKUMAX, 00ECIICUNBAIOLINX OTYYEHUE PE3YIbTaTOB U
BBIBOJIOB C HAUOOJIbLIEH TOUHOCTBIO;

4) Hay4yHO TPaMOTHO, JIOTMYHO OMNuUcall HaOJMOJIeHUS M c(HOPMYIMPOBAT BHIBOJBI M3 ONbITa. B
MPEJCTaBICHHOM OTYETE NMPAaBUIBHO U aKKyPAaTHO BBITIOJIHHJI BCE 3aIMCH, TaOJIMIbI, PUCYHKH, YEPTEKH,
rpaduKy, BBIYUCICHUS U CeJIall BBIBOJBI;

5) npaBWJIBHO BBIMOJIHWI aHaiau3 norpeuHoctei (9-11 knaccsr).

6) mposBIsSET OPraHU3allMOHHO-TPYAOBBIE yMEHHUS (IOJEpPKUBAET YUCTOTY pabodyero mecra U
MOPSAZIOK Ha CTOJIE, 3KOHOMHO HCIOJIb3YET PacXOHbIE MAaTEPUAIIbI).

7) SKCHEPUMEHT OCYILIECTBISAET MO IUIAaHY ¢ YYeTOM TEXHUKH Oe30MacHOCTH U MpPaBUI pabOTHI C
MarepuaiamMu 1 000pyI0BaHUEM.

Onenka "4" cTaBUTCS, €CIIU CTYJEHT BBINOJHNI TpeOOBaHuUs K oLeHke "5", Ho:

1. OTIBIT IPOBOTMIT B YCIIOBUSIX, HE 00ECTICUNBAIOIINX IOCTATOYHON TOYHOCTH U3MEPEHH;

2. unu ObUIO JIONYILEHO ABA-TPU HEl0UeTa;

3. unu He 60Jee ofHOM HerpyOoi OMMOKU M OJTHOTO HEA0UETa,

4. My HKCIIEPUMEHT MPOBEJIEH HE TIOJIHOCTHIO;

5. WM B ONMCAaHUM HAOJIIOJIEHUH U3 OIbITa JOMYCTHII HETOYHOCTH, BBIBOJIBI CZEJIall HETIOJIHBIE.

Ouenka "3" ctaBUTCS, €CITU CTYJICHT:

1. mpaBUIIBLHO ONpeAENUII LENb OMbITa; PadOTY BBIMOJIHSAET MPAaBUILHO HE MEHEE YEM HAlOJIOBHHY,
0JTHaKO 00BEM BBITIOJTHEHHOW YaCTH TaKOB, YTO MO3BOJISET MOJIYUYUTh MPABUIIbHBIE PE3YIIbTAThl U BHIBOJIBI
110 OCHOBHBIM, MIPUHIMITHAIEHO BaYKHBIM 3aJ1a4aM paOOThI;

2. nnu noa60p o0opya0BaHUs, 00BEKTOB, MAaTEPUAIIOB, a TAKXKe PAOOTHI 10 HaYaJly OIbITA IPOBEJ C
MTOMOIIIBIO YUUTEIS; WM B XOJI€ MPOBEJICHUS OTIBITa U U3MEPEHUH OBLIH JIOMYIIECHBI OMTHOKH B OTICAHUHT
HabmoAeHnH, pOpMyTUPOBAHUU BBIBOJIOB;

3. OMBIT MPOBOAUJICS B HEPALMOHAIBHBIX YCJIOBHSX, YTO MPUBENO K MOIYYEHHIO PE3YyIbTaTOB C
OoJblIIel MOTPEIIHOCTHIO; WM B OTUETE OBUIM AOMYIIEHBI B OOIIEH CIOKHOCTH He 0oJjiee BYX OIMIMOOK
(B 3amuCsAX €IUHUL], U3MEPEHUSX, B BBIUYMCIIEHUSX, rpadukax, Tabaumax, cxeMax, aHajau3e MorpeuHocTei
U T.J.) HE MNPUHLUUWIHAIBHOIO JUIi JAHHOM paboThl XapakTepa, HO TMOBIMABIIMX Ha pE3yJbTaT
BBITIOJTHCHHUS; WJIM HE BBITTOJTHEH COBCEM HJIM BBITIOJTHEH HEBEPHO aHaJu3 morpentHocteit (9-11 kiacce);

4. nomyckaer rpyOyio OomHMOKY B XOZ€ 3KCIepuMeHTa (B 00bsICHEHHH, B oopmieHun padoThl, B
COOJIIOIGHUN TIPaBMJI TEXHUKU O€30MacHOCTH Mpu paboTe ¢ MaTepuanaMud U 00OpYIAOBaHHEM), KOTOpas
UCTIPABIISIETCS 110 TPEOOBAHUIO YUUTEIIS.

Ouenka "2" craBuTCS, €CJIM CTYJICHT:




1. He ompeneNui CaMOCTOSATEIILHO 1IEJTb OMBITA; BBITIOJIHUI PabOTy HE MOJHOCTHIO, HE MOATOTOBHII
HY)KHOE O0OpYyIOBaHWE M OOBEM BBIOJHEHHOH 4YacTH paOOThl HE MO3BOJSET CACNATh IMPABHIBHBIX
BBIBOJIOB;

2. WK OTIBITHI, U3MEPEHUS, BBIYMCIICHUS, HAOIIOICHHS TTPON3BOIMIIUCH HETIPABHIIBHO;

3. wiu B X0ji¢ pabOTHI U B OTYETEC OOHAPYKHIIUCHh B COBOKYITHOCTH BCE HEJAOCTATKH, OTMEUYCHHBIC B
TpeOoBaHUAX K orleHKe "3";

4. nomyckaer nBe (1 Oojee) rpyOble OMMOKH B XO/I€ IKCIIEPUMEHTA, B O0BSICHEHUH, B 0OPMIICHUN
paboThl, B COOJIIOICHUY TPABWII TEXHUKUA OE30MACHOCTH MPH paboTe ¢ BEHIECTBAMU M 00OPYIOBAaHUEM,
KOTOPbIE HE MOXET UCIIPABUTH JJaXKe 10 TPEOOBAHUIO YUUTEIIS.



Tema 2.6 Metauubl. Hemeraibl. O01mume cnocodbl noy4eHus MeTANJI0B

JlabopaTopnasi paGora Ne2
Ka4yecTBeHHbIE peaKkIuy HA oNpeaeseHne CyJb(aT, CHWIHKAT, KApOOHAT U XJIOPU/I MOHOB.

Henbp padoTbl: HAyuYUTHCS COCTABIATh YPAaBHEHMsI PEAKLUA B MOJIEKYJSIPHOM U HMOHHOM BHJIE;
IIPOBOJIUTh PEAKLUU B3aMMOJEHCTBHSI COJEH C KUCIOTaMU U MEXAy COOOM; MPOBOJAUTH KaueCTBEHHBIE
peaKIy B3auMOJICHCTBUS Ha XJIOPU-, CYIb(aT-, CUIMKAT- U KapOOHAT-aHHOHBI.

IIpakTuyeckas padora popmupyer: [1P63, ITPGS, I1P66, [1PGS, ITP610, ITPG11, TTPG12.

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

MarepuanbHoe obecrneyeHue:

Y4eOHast ayaAuTOpHst AJIs IPOBEACHUS JICKIIMOHHBIX, TaOOPATOPHBIX M MPAKTHYSCKUX 3aHSATHH; IS
TPYNNOBBIX M WHAUBUAYaJIbHBIX KOHCYIbTALMMA;, ISl TEKYIIEro KOHTPOIS M MPOMEXKYTOYHOU
arrecTanuu: pabouee MecTo IMpemnoaaBarens, pabouue mecra oOydaromuxcs, qocka. Ilomemenue ams
MIPOBEJICHUS JIaOOPATOPHBIX, MPAKTUYECKUX PadOT; JJIsl TPYIIOBBIX M MHIUBUIYATbHBIX KOHCYJIbTAIIH;
IUISL TEKYIIETO0 KOHTPOJIS U IPOMEKYTOUHOU aTTecTaliu: pabouee MECTO MperoaaBaress, padboune Mecra
oOyuaromuxcs, 1ocka. Mebenb naboparopHasi, mkad BBITSDKHON ¢ MOKOM —1 1T,

PeakTuBHBIN mTATHB ¢ HAOOPOM PEAKTUBOB (IIEJIOYH, KUCIIOTHI, COJIM), WHIUKATOPHI, TIPOOUPKH,
MUTIETKHU, MPOMBIBAJIKA C IUCTUINIMPOBAHHOMN BOJIOM.

PeaxkTuBHBIN mITaTHB C HAOOPOM PEAKTUBOB (ILIET0YHU, KUCIOTHI, COJIN), TPOOUPKHU, TUTIETKH.

3aganue:

BcenoMHUTh npaBuiia Mo TeXHUKE 6€30MacHOCTH MPH MPOBEACHUH JTaO0paTOPHBIX padoT.
[IpounTaTh HHCTPYKIMIO MO MPOBEICHUIO OIIBITOB.

[TpuroToBUTH HEOOXOIUMYIO XMMUYECKYIO TIOCYTy U 000pYAOBaHHUE [yl IPOBEIECHUS OIBITOB.
IIpoBecTy ONBITHI.

Odopmuts 1abopaTopHyto padoTy.

agrwOdE

ITopsinok BbINoJIHeHUs padoThI:
1 TIpoBenuTe 1abOpaTOPHBIE OMBITHI COTJIACHO MHCTPYKIIHH;
2 3anuuMTe YpaBHEHUS peakiuil B MOJIEKYJIIPHOM, HOHHOM U KPaTKOM HOHHOM BHJIE€ B TETPA/Ib;
3 Cnenaiite BBIBOJI O MPOJIETAHHOM paboTe

Xox pabdoTsr:

Onvim Ne 1. Oonapysicenue xnopuo-anuona Cl.
ITopsiA0K BBITOJIHEHUS ONIBITA:
1. Haneiite B mpooupky 2-3 karumm pactBopa coiau NaCl (KCl unm pactBopa constHO#M KHCIOTBI
HCIl) u mpuneiite 1-2 karum pactBopa HuTpara cepeopa AgGNO;. HaGmonaiite oOpa3oBaHue Oenoro
TBOPOKUCTOTO Ocajika ximopuaa cepedpa AgCl.
2. HanummmuTe ypaBHEHHE peakIMM B MOJIEKYJISIPHOH M HOHHOM (Qopmax, OTMEThTe IBETa
00pa30BaBIIMXCS OCAJIKOB M HCXOIAHBIX PACTBOPOB M HA3BaHMS BEIIECTB.

2
Onovim Ne 2. Oonapysrcenue cyrvgpam-anuona SO,
[TopsiIOK BBHIMOTHEHUS OTIBITA!



1. Haneiite B mpoGupky 2-3 Karum pactBopa, comepxkamtero cymbdar-anuon SO4% (NazSOs,
ZnS0,, FeS04, HySO4 u T.1.) m npuneiite 1-2 kamau pactBopa xiopuaa Oapust BaCl,. Habmronaiite
oOpa3zoBaHue 6eoro KPUCTANTUIECKOTO ocajka cyibdara 6apust BaSO,.

2. HamummuTe ypaBHEHHE pEaKIUM B MOJCKYJSIPHOW M HOHHOW ¢opMax, OTMEThTE IBEeTa
00pa30BaBUIMXCS OCAJKOB M UCXOHBIX PACTBOPOB M Ha3BaHMUsI BEIICCTB.

Onwvim Ne 3. O6napysicenue cunuxam-anuona SiOz>.

[TopsI0K BBIMOJIHEHUS OTIBITA:

1. Haneiite B mpobupky 2-3 Kalli pacTBopa, cojepikaimero cumankar-annon SiOsz® (NaSiOs,
K>SiO3 u T.11. WK KJIe# CHIMKATHBIA KaHIEIIPCKUil) u npuieire 1-2 kamau pacrBopa coisinoir HCI wun
cepHoii kuciotel HpSO4. Habmromaiite obpazoBanue kpeMaueBoit kuciotel HoSIO3 B Buae cTyaHs Win
OEIBIX XJIOTbEB.

2. HanmmuTe ypaBHEHHE peakIMM B MOJICKYJISIPHOH M HMOHHOM (Qopmax, OTMETbTE IIBETa
00pa30BaBIIMXCS OCAJIKOB M UCXOAHBIX PACTBOPOB U HA3BAHMUS BEIICCTB.

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

[TopsiTOK BBIMOTHEHUS OTIBITA!

1. Haneiite B mpoOupky 2-3 Karim pacTBOpa, COJAEpIKaIlero KapOooHAT-aHHOH COs> (Na,COs,
K>CO3, NaHCO3 u 1.11.) u mpuseiire 1-2 karmmm pactBopa cosssoit HCl mnm ceproit kucimotsr HpSOs.
HabmonaiiTe Beigenenre my3slpbKoB raza. Kakoii ra3 Beigensercs?

2. HarnmmuTe ypaBHEHHUE peakIMK B MOJICKYJIIPHOW M HOHHOUW (pOpMaxX, OTMETHTE [BETa NCXOTHBIX
1 00pa30BaBIINXCS PACTBOPOB U Ha3BaHUS BEIIECTB.

®dopma npenocTaBieHns pe3ybTaTa
Ot4er o mpojenaHHoi padoTe, ypaBHEHUE PEaKIUHA B MOJIEKYIISIPHOW W HOHHOW (hOpMAax, BHIBOJIBI
Ha KaXXJIpI{ OIIBIT, BBIBOJI 110 BCEH 1ab0opaTopHOii padoTe.

KpuTtepun oueHKH: OlleHKa MHIWBUIYaIbHBIX 00pa3oBaTEeNbHBIX NOCTHKEHHUI TO pe3ylbTaTam
TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH W TPOMEXKYTOUYHON aTTeCTallud MPOU3BOJMUTCS B COOTBETCTBUH C
YHUBEPCAJIBHOU IIKAJION:

Onenka "5" cTaBUTCS, €CIIU CTYACHT:

1) mpaBUIIBHO OTPENEII IIENb OMBITA;

2) BBIIOJHWI paboTy B IOJHOM 00beMeE ¢ COOJII0IEHHEM HEOOXOJMMON MOCIIEA0BAaTEIbHOCTH
MIPOBEICHUS OIBITOB U U3MEPEHHIA;

3) caMOCTOSITENHPHO U PAIMOHAIBHO BHIOPAJ ¥ TTOATOTOBHII JISI OTIBITA HEOOXOIUMOE
000pynOBaHUE, BCE OMBITHI MPOBEII B YCIOBHUAX U PEKUMAaX, 00€CIIEUHBAIOIINX TTOTyYEeHUE Pe3yIbTaTOB
Y BBIBOJIOB C HAMOOJIBIIIEH TOYHOCTHIO;

4) Hay4yHO TPaMOTHO, JIOTHYHO OMUcall HabIoIeHUs U cPOPMYITHPOBAI BEIBOIBI U3 OMbITa. B
MPEACTABICHHOM OTYETE MPABIJIBHO U aKKYPAaTHO BBHIMIOJIHUI BCE 3aIUCH, TAOJIUIIBI, PUCYHKH, YUEPTEIKH,
rpaduKy, BEIYUCICHUS U CJIeNIal BBIBOIBL;

5) mpaBUIIBLHO BBIMOTHUI aHAW3 norpemHocTei (9-11 kmaccsr).

6) IPOSIBISIET OPraHU3aIMOHHO-TPYAOBBIE YMEHUs (IO IEP)KUBAECT YUCTOTY pabodero Mecra u
MOPSIZIOK Ha CTOJIE, S)KOHOMHO MCIIOJIb3yeT PaCXOHbIE MAaTEPUAJIBI).

7) SKCIEPUMEHT OCYIIECTBISET MO TUIAHY C YY€TOM TEXHUKU O€30MaCHOCTH U MPaBUII PabOTHI C
MarepuasamMu U 000pyI0BaHUEM.

Omnenka "4" cTaBUTCS, €CITU CTYACHT BBITIONHWI TpeOoBaHUS K o1leHke "5", HO:

. OTIBIT TPOBOJIWJI B YCIIOBUSIX, HE 00ECIICUNBAIOIINX JOCTATOYHON TOYHOCTH NU3MEPECHHUI;

. WK OBLIO JIOMYIIEHO IBa-TPH HEJI0UETa;

. 1 He 6osee oHOM HeTpyOoit OMMOKH M OJJHOTO HET0YeTa,

. I KCIIEPUMEHT MPOBE/IEH HE MOJTHOCTHIO;

. WIM B ONIMCAHUH HAOJIIOJIEHUH U3 OIbITa TOMYCTHJI HETOYHOCTH, BBIBOJIBI CZEJIall HETOJIHBIE.

DN AW -



Onenka "3" cTaBUTCS, €CIIU CTYACHT:

1. IpaBUIIBPHO ONPEICITIII TIeJTh OIBITA; pa0OTY BBIMOJHSET MPABUIILHO HE MEHEE YeM HAIOJIOBUHY,
0JTHaKO 00BEM BBIMIOJIHEHHON YaCTH TAKOB, YTO ITO3BOJISET IOIYYUTh MPABUIIbHBIC PE3YJIbTAThl H BHIBOIBI
110 OCHOBHBIM, IPUHIIMITHAILHO BAYKHBIM 3aJla4aM paOOThI;

2. wnu noa6op o0opyaoBaHus, 00BEKTOB, MATEPHAJIOB, a TAaKXKe pabOTHI 110 HaYaIy OIbITa IIPOBE
C TMOMOIIIBIO YUUTEIIS; WIIK B XOJI€ TIPOBEICHHSI OTIBITA U M3MEPEHHIA ObUIH JONYIICHBI OINOKH B
onucaHuy HabIroAeHu, HOPMYITUPOBAHUN BHIBOOB;

3. OIBIT IPOBOJIUIICS B HEPAIIMOHAIIBHBIX YCIIOBHUSX, YTO TPUBEJIO K IMOJIYUYSHHIO PE3YIbTATOB C
00JIbIIIEeH TOTPEITHOCTHIO; MITU B OTYETE OBLITU JIOMYIIEHBI B 00IIEH CII0KHOCTH HE 00JIee IBYX OMHNOO0K
(B 3amucsX €IMHUL, U3MEPECHHUSX, B BRIYUCICHISIX, rpaduKax, TaOIUIIaX, CXeMax, aHaIN3e
MOTPEUIHOCTE! U T.J.) HE IPUHIUIHAIBHOTO JUISI JAHHOM paboThl XapakTepa, HO MOBIUABIINX Ha
pe3yJIbTaT BBITOJIHEHHS, MM HE BBITIOJTHEH COBCEM WJIM BBIITOJHEH HEBEPHO aHAIN3 morpemHocTei (9-11
KJ1acc);

4. nomyckaet rpyoyro ommoOKy B X0/Ie SKCIIEpUMEHTa (B 00bICHEHUH, B 0popMiIeHUU pabOThI, B
COOJIIOICHUH TIPAaBUJI TEXHUKU 0€30IaCHOCTH IPU paboTe ¢ MaTeprajaMu U 000pYyAOBaHHEM), KOTOpast
UCTIPABIISIETCS 110 TPEOOBAHHIO YUUTEIIS.

Onenka "2" cTaBUTCS, €CJIU CTYACHT:

1. He ompenenui CaMOCTOSITEIBHO 1IeJTh OIBITA; BHITIOJIHHII paOOTY HE MOIHOCTHIO, HE TIOATOTOBHUII
HYXXHOE 000py0BaHUE U 00HEM BBIITOJIHEHHON YacTH PabOThI HE TIO3BOJISET CIIENIATh MPABHIIbHBIX
BBIBOJIOB;

2. WM OTIBITHI, U3MEPEHUS], BBIYUCIICHUS, HAOIIOJCHHUS TPOM3BOIMIINCH HETTPABHIIBHO;

3. W B XoJie pabOThI ¥ B 0TYETE OOHAPYKUIIUCH B COBOKYITHOCTH BCE HEIOCTATKU, OTMCUCHHBIC B
TpeOoBaHUAX K oreHke "3";

4. nomyckaet iBe (u 6osee) TpyObie OMMUOKH B XOJI€ IKCIIEPUMEHTA, B 00bACHEHUH, B OhopmIIeHUn
paboThl, B COOIIIOICHIH TTPABUJI TEXHUKH OE30MAaCHOCTH MPU PadoTe C BEIIECTBAMH U 000PYJOBAHUEM,
KOTOPBIE HE MOXET UCTIPABUTH JTAXKE TI0 TPEOOBAHUIO YUUTEIIS.



Tema 2.6 Metauubl. Hemeraibl. O01mume cnocodbl noy4eHus MeTANJI0B

JlabopaTopnasi paGora Ne3
KadyecTBeHHbIEe peaKkllMH HA KATHOHBI MeTAJIJIOB

He.ﬂb paﬁoTbl: HayLII/ITBCH IIPOBOAUTH Ka4YE€CTBCHHBIC PCAKIIMKM HAa HMOHBI MCETAJIOB, 3aKPCIIMTH
YMCHHUEC COCTABJIATh YPABHCHHUA B MOJICKYJIIDHOM WU HOHHOM BH/IC.

IIpakTuyeckas padora popmupyer: [1P63, ITPGS, I1P66, [1PGS, ITP610, ITPG11, TTPG12.

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

MarepuajibHoe o0ecnieyeHue:

[lomemenne s mpoBeneHUs JAaOOPATOPHBIX, MPAKTUYECKUX padoOT; Juis TPYNIOBBIX U

WHIUBUAYAIbHBIX KOHCYIBTAIMM; IS TEKYIIET0 KOHTPOJS U MPOMEXKYTOYHOM aTTectanuu: pabdouee
MECTO TIperoaaBarels, pabouyne mecta o0ydaromuxcs, gocka. Hoyroyk, ASER UN3481 15»; npoekTop
Aser X1273 DLP —1 mmr.; skpan nepeHocHoi HamonbHblii APOLLO-T SMT-1103 —1 mt.; Mebenb
naboparopHas, mKad BBITSKHONW ¢ MOKkoH —1 mT.; Ph-merp "Mynsrutect UIJI-101¢c xommiekTom uist
ompenenenus ph—1 mrr.; Ph-merp skcrepr-ph*—1 . ;
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 miT.; mKkadbl CYyNIHIBHEIC,
UMbl TUTelbHBbIC; KA BBITSDKHONM € MOMKOH; CTOJNBI J1a0OpaTOpHBIC, HAJACTaBKU MAJiA CTOJA.
PeakTuBHBI ITaTUB C HAOOPOM pEAaKTUBOB (ILENOYM, KUCIOTBI, COJHM), MHJIUKATOPbI, IPOOHPKH,
MUTIETKHU, MPOMBIBAJIKA C IUCTUINIMPOBAHHOMN BOJIOM.

Ob6opynoBanue: mratuB ¢ npodoupkamu, nunetku. Peaxtusl: BaCly, xmopun sxenesa(Ill) FeCls,
cynbdat xene3a(ll) FeSO,, kpacuast kpossiHast coib Ks[Fe(CN)g], sxenrtas kposinast coib Ka[Fe(CN)g],
BaSO4, AgNO3, NaCl, NH,OH, CuSOQOq4,

3aganue:
. BcnoMHUTH npaBuiia o TeXHUKe 6€30MaCHOCTH MIPU MPOBEAECHUH Ja00paTOPHBIX PadOT.
. IlpounTaTh HHCTPYKIMIO IO MTPOBEACHUIO OIBITOB.
. IIpUroToBUTH HEOOXOUMYIO XUMUUECKYIO ITOCYAY U 000py10BaHHE AJIS IPOBECHHS ONBITOB.
. [IpoBecTy ONBITHI.
. Odopmuts 1abopaTtopHyro padoTy.
. 3anonHuTe TabIUIy
. Cnienaiite BBIBOJI O IPOBENEHHON paboTe
KoHnTposbHbIe Bonpockl U 3a1aHuA.
. YKa)XUTE YUCIIO AIEKTPOHOB B aTOMax Opoma, XJiopa, JUTHSI.
. YKaXXuTe Yucio NpOTOHOB B aTOMax HaTpHsl, BAHAMS, aproHa.
3. YKaxxuTe TUI XUMHYECKOW CBS3U B COEAMHEHUSX:
a) XJIOpHU/JI KaJus,
0) KuCIopoI,
B) MarHui,
r) xsopua pocopa (II0),
1) OKCUJ] HaTpHs,
€) Boja.
4. YKaXXuTe CTEeTEeHU OKHUCIIEHHUS DJIIEMEHTOB B COEIMHEHUSX
MnF,, KoMnOg4, Mn,0s.
5. PaccraBbTe K03((HUIMEHTH B OKHCIUTEILHO-BOCCTAHOBUTEIILHON PEAKIINHN:
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N —



Cu + H,SO, — CuSO4 + SO, + H,O
YKaXKUTE OKUCIIUTEIIb U BOCCTAHOBUTCIIb.

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

Xon padoTsli:

Omnpit 1 KauecTBeHHas peakiysi HA HOHbI Fe®".
B mipobupky Ne 1 nanetlite pactBop cynbdara xenesza(ll). B mpobupky nmpueite pacTBOp KpacHOM
kposstHoit cosn K3[Fe(CN)g]. OTMeThTe OKpacKy MOJIy4YEHHOTO BEIIeCTBA.
OnbiT 2 KadyecTBeHHAs peakivsi Ha HOHbI Fe¥".
B mpobupky Haneiite pactBop xmopun xenesa(lll), mpuneiite pacTBOp KeNTOW KpPOBSHOH coin
K4[Fe(CN)g]. OTMEThTE OKpACKY MOTYYCHHBIX BEIIIECTB.
Omnpit 3 KauecTBeHHas peakiys Ha HOHbI Ba®".
B npoOupky Haneiite pactBop xsiopuaa 6apusi, npuneiire pactBop FESO4. OTMeTbTE HAONIO1aeMBbIE
M3MEHEHHS.
OnbiT 4 KadyecTBeHHAs peakiivsi Ha HOHbI Ag+.
B mpoGupky naneiite pactBop AgNOsz, mobaBere pactBop NaCl. Ormerpre HaOmOgaeMble
M3MEHEHHUS.
Omnpit 5 KauecTBeHHas peakiysi HA HOHbI Cu®.
B npobupky naneiite pactBop CuSO,4, mobaBeTe pactBop NH,OH. OtmersTe Habmomaembie
M3MEHEHHS.
Pe3ynbrarel onbITOB 0pOpMUTE B BHJIE TAOIUIIBIL:

LBset Iiser
Ne Conepxxumoe | COEPKUMOTO COZIEPKIMOTO VpaBHenue peakim
OIbITa | MPOOUPKH npoOUpKU 10 | mpoOupku  mocne
peaknuu peaxkuuu
1 FeSO,
2 FeCI3
3 BaCl,
4 AgNQ3,
5 CuSO,

VYpaHenust u3 onbIToB Ne 3.4 3anuninTe B FOHHOM U MOJIEKYJISIPHOM BH/IE.

dopma npenocTaBieHns pe3yJibTaTa

OTtyeT o mpojenaHHoN paboTe, ypaBHEHHE PEaKIIMKM B MOJEKYISIPHOW M MOHHOU (hOpMax, BBIBOJIBI
Ha Ka)/IbI} OIBIT, BEIBOJI IO Beeli 1abopaTopHOil padoTe.

Kputepun oueHKH: OllEHKAa MHIWBUIYaTbHBIX 00pa3oBaTEeNbHBIX TOCTIKEHHUH TO pe3ylibTaTamM
TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U IMPOMEXYTOUHOM aTTECTallMM MPOM3BOAMTCA B COOTBETCTBUU C
YHUBEPCAJIBHOU IIKAJION:

Onenka "5" craBuUTCS, €CITU CTY/ICHT:

1) mpaBUIIBHO OTIPEAETII IIENb OMBITA;

2) BBITIOJHWI padOTy B TTOJIHOM 00bEME ¢ COOJTIOICHUEM HEOOXOIMMOM TTOCIIEI0BATETLHOCTH
IIPOBEJIEHUS OIIBITOB U U3MEPEHMI;

3) caMOCTOSITENHPHO U PAIMOHAIBHO BHIOPA M TTOATOTOBHUI JISl OTIBITA HEOOXOIUMOE
000pyZI0BaHUE, BCE ONBITHI TPOBEI B YCIOBUAX U PEKUMAX, 00ECIICUNBAIOIINX MTOJIyYE€HHE PE3YIbTaTOB
Y BBIBOJIOB C HAauOOJIbIIEH TOUHOCTHIO;



4) Hay4HO IPaMOTHO, JJOTMYHO OTHUcall HaOIr0AeHUS U c(hOPMYITMPOBAT BHIBOJIBI U3 OMbITa. B
IIPEJCTaBICHHOM OTUYETE MIPABMIILHO M aKKYPATHO BBINOIHUI BCE 3aIIUCH, TAOIMILIbI, PUCYHKH, YEPTEXKH,
rpad UKy, BBIYUCICHUS U CAEIIall BBIBOJBI;

5) mpaBUIILHO BBIMOJIHUI aHAK3 norpemHocTei (9-11 kmaccsr).

6) MPOSIBISICT OPraHU3ALMOHHO-TPYAOBbIC YMEHUS (MTOIEPKUBAET YUCTOTY pabOvero Mecta u
HOPSI0K Ha CTOJIE, S)KOHOMHO HCII0JIb3YET PACXOJHbIE MATEPUAIIbI).

7) 3KCIIEPUMEHT OCYIIECTBIISIET MO TUIaHY C YY€TOM TEXHUKH O€30MaCHOCTH U MPaBUJI PabOTHI C
MaTepuagaMu U 000pYyJIOBaHUEM.

Onenka "4" cTaBUTCS, €CITU CTYACHT BBITIONHUIT TpeOOBaHUS K omleHke "5", HO:

. OIIBIT IPOBOJIMJI B YCIIOBUSX, HE 00ECIIEUNBAIOIINX JOCTATOYHON TOYHOCTH U3MEPEHUIA;

. WK OBUIO JOMYIICHO JIBa-TPU HEJ0YETa;

. WK He 6oJsiee oJHON Herpy0Ooil OMMOKM 1 OIHOTO HeloYeTa,

. WII SKCTIEPHUMEHT MPOBEJICH HE TMOJIHOCTHIO;

. WIN B OIMCAHUU HAOIOICHUH U3 OIbITa JOIMYCTHII HETOUHOCTH, BHIBOJIBI C/I€J1aJ1 HETIOJIHBIE.

Onenka "3" cTaBUTCS, €CJIU CTYACHT:

1. mpaBUWIJIbHO OMpeAeuI LIeb ObITa; paboTy BBHIIOJIHIET IPABUIBHO HE MEHEE YeM HAIlOJIOBHHY,
0JTHaKO 00BEM BBITIOITHEHHON YaCTH TAaKOB, YTO ITO3BOJISET IOIYYUTh MPABHIIbHBIC PE3YJIbTATHl H BHIBOJIBI
10 OCHOBHBIM, IPUHLUIINAIBHO BaXKHBIM 3aJl1auaM padoThl;

2. wm noa00p 000pyAOBaHUs, 0OBEKTOB, MATEPHAJIOB, a TAKXKe PadOTHI 110 HaYalTy OIbITa POBEI
C MOMOIIIBIO YUUTENIS; WIK B X0J1€ POBEJICHHSI ONbITA U U3MEPEHHH ObUIM JONYIIEHBI OINOKY B
onMcaHuy HaOIro1eHu i, HOPMYyITUPOBAHUN BHIBOIOB;

3. OIBIT IPOBOJWIICS B HEPALIMOHAIBHBIX YCIOBUSIX, YTO IIPUBEIIO K MOIYYEHUIO PE3yJIbTaTOB C
OoJIbIIIeH MOTPENTHOCTHIO; WM B OTYETE OBUIN JIOMYIICHBI B O0IIEH CIIOKHOCTH He 0ojiee ABYX OIINOOK
(B 3anmucsAX €UHUL, U3MEPEHUAX, B BEIUUCICHUX, rpaduKax, TabIUIax, CXeMax, aHaJIu3e
MOTPEUIHOCTE! U T.J.) HE IPUHIUITHAIBHOTO /ISl TAaHHOK paboThl XapakTepa, HO MOBJIHSBIINX HA
pe3ysbTaT BBITOJHEHMS; UM HE BBIIIOJIHEH COBCEM HJIM BBIIIOJHEH HEBEPHO aHa/IM3 norpeuHocrei (9-11
KJIace);

4. nomyckaeT rpy0yro ommoKy B X0Jie dKCiepuMeHTa (B 00bsCHEHUH, B 0()OpMIICHIH paOOTHI, B
COOJIIOICHUH ITPABHJI TEXHUKH 0€30IIaCHOCTH MpHU paboTe ¢ MaTepuaniaMu U 000py10BaHUEM ), KOTOpast
UCTIPABIISIETCS 110 TPEOOBAHUIO YUUTES.

Onenka "2" cTaBUTCS, €CIIU CTYACHT:

1. He ompeaeIII CAaMOCTOSTENFHO 1IEJTb OIBITA; BHITOJHIII Pa0OTy HE MOJIHOCThIO, HE OATOTOBUI
HYXXHOE€ 000pyZI0BaHNE U 00HEM BBIITOJIHEHHON YacTH PaOOThI HE TIO3BOJISET CIENATh MPABMIIbHBIX
BBIBOJIOB;

2. WA OTIBITHI, U3MEPEHUS, BRIYMCIICHUS, HAOIIOICHHUS TTPON3BOIMINCH HETIPABIIIBLHO;

3. wu B XoJ1e paboTHI M B 0TYETE OOHAPYKUIIUCH B COBOKYITHOCTH BCE HEIOCTATKU, OTMEUEHHBIC B
TpeboBaHUsX K orleHKe "3";

4. nonmyckaert J1Be (1 6osee) rpyOble OIMOKH B X0JI€ SKCIIEPUMEHTA, B 00bICHEHUH, B 0hOPMIIEHUN
paboThl, B COOTIOACHUN MTPaBHJI TEXHUKH 0€30IaCHOCTH MpHU padoTe ¢ BellecTBaMU U 000py10BaHUEM,
KOTOPBIE HE MOXET UCTIPABUTH JJaKe M0 TPEOOBAHUIO YUUTEIIS.
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