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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
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npo¢ecCHOHATTBHBIMUA KOMITETEHITHAMH.
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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  Lenbl0  NPAKTUYECKUX — 3aHATHH  sBiserca  (opMupoBaHue
npoeCCUOHATBHBIX MPAKTUYECKUX YMEHUH (YMEHHIA BBIOJIHATH OINpEesICHHbIE JCHCTBUS, ONEpaluy,
HE0O0XO/AMMBIE B IOCIEAYIOUIEM B MPO(ECCHOHAIBHONW IEATENbHOCTH) MM Y4eOHBIX NPAaKTUYECKHUX
YMEHU XUMUH), HEOOXOUMBIX B OCIEIYIONIeH yueOHOM eI TeTbHOCTH.

Benymeli aunakTudeckoil 1Lenbo  J1a0OpPATOPHBIX  3aHATUN  SBISETCS HKCIEPUMEHTAIbHOE
IIOATBEPK/ICHUE U IPOBEPKA CYILIECTBEHHBIX TEOPETUUECKUX MOJIO0KEHUH (3aKOHOB, 3aBUCHMOCTEMN ).

B coorBerctBUM ¢ paboueli mporpaMmoil y4eOHOW JUCHUIUIMHBI «XHUMHSI» MPEAyCMOTPEHO
IIPOBEJICHUE NMPAKTUYECKUX 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 TIO3HAHUH SIBIICHUHA TPUPOABI, B (POPMHUPOBAHUHU MBIIUICHUS U KYJIbTYPbI
JUYHOCTH, €€ (DYHKIHMOHAIBHOW I'PaMOTHOCTH, HEOOXOJUMOHM /JIs PEUIeHUs NPAKTHYECKUX 3ajad M
9KOJIOTMYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON Cpele;

[1P62. BageHne cucTeMoil XUMHUYECKUX 3HAaHUH, KOTOpasi BKIFOUAET: OCHOBOIIOJIAraloIUe OHATHS
(XMMHUYECKHUIl 2JIEMEHT, aToM, 3JICKTPOHHAsE 000J0YKa aToMa, S-, P-, d-3JICKTPOHHBIE OPOMTAIN aTOMOB,
HOH, MOJIEKYJIA, BAJIECHTHOCTD, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas CBA3b, MOJIb,
MOJIIpHAsi Macca, MOJIIPHBIA 00bEM, YIIIEPOJIHBIN CKeNeT, PYHKIMOHANbHAS IPYyIIa, paauKall, U30Mepus,
U30MEPBI, TOMOJIOTUYECKUN Psifl, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPO- U a30TCOAEPIKALUE COCIUHEHUS,
OMOJIOTMYECKH aKTUBHBIE BEIleCcTBa (YIiIeBObl, JKUPHI, OCJIKH), MOHOMEp, TOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COEAVHEHMsI, KPUCTAIUIMYECKAs PEIIEeTKA, TUIBl XHUMHWYECKHX PpEeaKkLuu
(OKMCIUTEIbHO-BOCCTAHOBUTEBHBIE, 3K30- U AHAOTEPMUYECKUE, PEaKLMU MOHHOTO OOMEHa), pacTBOp,
ANIEKTPOJIUTBI, HEAIEKTPOJUTHI, DJIEKTPOJUTHYECKAs JUCCOLMALMUSA, OKHCIUTENb, BOCCTAHOBUTEID,
CKOPOCTb XMMMUYECKON pEeaKIi, XUMUYECKOE PABHOBECUE), TEOPHUHM U 3aKOHBI (TEOPHS XMMHUYECKOTO
CTpOEHMsI oOpraHuueckux BemecTB A.M. bytiepoBa, Teopusi 3IEKTPOJIMTHYECKOM AHUCCOLMALINU,
nepuoanueckuii 3ako J{.M. MenneneeBa, 3aKk0OH COXpaHEHUsI MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHI
A3BIK  XMMHUH, (DAKTOJOTMUECKHE CBEACHUS O CBOMCTBax, cocCTaBe, MOJIYYeHHH M O€30MacHOM
UCIOJIb30BAaHNN BaXHEMIIMX HEOPraHWYECKHMX M OpPraHMYECKHUX BEIIECTB B OBITY M MPaKTUYECKOU
JESTEIbHOCTH YEJIOBEKA;

[1PG3. chopMHUpOBaHHOCTH YMEHUH BBISBIIATH XapaKTEpPHbIEC MPU3HAKU U B3aUMOCBSI3b M3YUYEHHBIX
MOHATHM, TPUMEHATH COOTBETCTBYIOIINE MOHATUS IIPU OMMCAHUU CTPOEHHUS U CBOMCTB HEOPraHMYECKHX
Y OPraHMYECKUX BEIIECTB U MX MPEBPALICHHI; BBIABIATH B3aUMOCBA3b XUMUYECKUX 3HAHUN C TOHSITUAMHU
U TIPEJCTaBICHUAMHU JPYTUX €CTECTBEHHOHAYYHBIX IPEIMETOB;

[1P64. chopMuUpOBaHHOCTH YMEHHUW WCIOJb30BaTh HAWUMEHOBAHHUS XWMHUUYECKHX COCIMHECHUN
MEXYHapOJAHOIO COI03a TEOPETUUYECKON M MPUKIAJHOW XMMHUU U TPUBUAJIBHBIE Ha3BaHUS Ba)KHEHIINX
BEUIECTB (ITHUJIEH, alleTUJICH, TIUIEepuH, GeHon, popManbaeru, yKCycHas KUCIIOTa, TJIMLIWH, yrapHbIi
ra3, yrjaeKucibli ras3, aMMHakK, raiieHas H3BECTb, HEralleHas HW3BECTb, NUTbEBas CoJa U JAPYTHUX),
COCTaBJIATh (DOPMYJIBI HEOPraHMYECKUX U OPraHMYEeCKUX BEIIECTB, YPAaBHEHUS XHMHUYECKUX pPEaKIIHi,
OOBSICHATH UX CMBICT; TIOJATBEPIKJIATh XapaKTePHbIE XUMHUUECKHE CBOMCTBA BEILIECTB COOTBETCTBYIOIIUMU
AKCIIEPUMEHTAMU U 3aMUCSMU YpaBHEHUI XUMUYECKUX PEeaKIHii;

I1P65. chopMHpPOBaHHOCTh YMEHUI yCTAHABIMBATH MPUHAAICKHOCTh N3YYEHHBIX HEOPraHUYECKHX
U OpPraHWYECKUX BEILIECTB K OINpeAENEHHBbIM KjlaccaM U TpyIIaM COEIWHEHUH, XapaKTepu30BaTh HX
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COCTaB M BaXHEWIIME CBOWCTBA; OMPENENATh BHUAbI XUMHYECKHX CBS3€d (KOBAJEGHTHAas, WOHHas,
METaJlJIN4ecKasi, BOAOPOJHAsS), THUIBl KPUCTAJUIMUECKUX PEUIEeTOK BEIIeCTB; KJIacCU(ULUPOBATH
XUMHUYECKHUE PEAKIIUU

[1PG6. BmaseHME OCHOBHBIMH METOJAMHU HAyYHOTO MO3HAHHS BEUIECTB U XUMHYECKHX SBIJICHHI
(nabmroieHne, U3MEpPEHUE, SKCIEPUMEHT, MOJICITUPOBAHHKE);

I1PG7. chopMupoOBaHHOCTH YMEHHIl NPOBOAUTH pacueThl IO XUMHYECKUM QopMmylaM U
YpaBHEHHUSIM XHMHUYECKHX pEaKIUil C MCIONb30BaHHEM (U3NYECKUX BEIMYMH, XapaKTEpU3YIOIIUX
BEIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMajibHBIE YCIIOBHUS) T'a30B, KOJUYECTBA
BELIECTBA; HCIIOJIb30BATh CHUCTEMHBIE XUMHUYECKHE 3HAHUSA JJI NPUHATUS PEUIEHMH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

I1P68  copMHUpPOBaHHOCTH YMEHHH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH HKCIEPUMEHT
(mpeBpailieHUsl OPraHUYECKUX BEIIECTB IIPU HAarpeBaHUU, MOJyYEHHE STUJICHA U U3YUYEHUE €r0 CBOWCTB,
KayeCTBEHHBIC DPEAKIMHM Ha aJbJETHJbl, KpaxMal, YKCYCHYIO KHCJOTY; JEHaTypauusi OelKOB IpH
HarpeBaHuM, LIBETHbIE pEAaKIUU OEJKOB; MPOBOIAUTH PEAKIUH HOHHOIO OOMEHA, OMpenessTh Cpeny
BOJIHBIX PAacTBOPOB, Ka4eCTBEHHBIE PEAKIMU Ha Cynb(dar-, KapOOHAT- W XJIOPHUI-aHUOHBI, Ha KATHOH
aMMOHWUS; PEIIaTh SKCIIEPUMEHTAIBHBIC 3a1auu 110 TeMaM "Metamisl" 1 "Hemeramisl'") B COOTBETCTBUU C
MpaBUJIAMH TEXHUKU OE30MACHOCTH IMPH OOpaIleHHH C BEHIECTBAMHU U JIAOOPATOPHBIM 000PYIOBAHUEM;
MPEJICTaBIATh PE3YAbTAaThl XUMUYECKOTO SKCIIEPUMEHTA B (JopMe 3alHCH YPaBHEHUN COOTBETCTBYIOIINX
peakuuii 1 GopMyIUPOBAThH BBIBOBI HA OCHOBE 3THX PE3Y/bTATOB;

ITPGY. chopMupOBaHHOCTh YMEHUS aHAIM3UPOBATH XMMHUYECKYI0 HH(POPMAIUIO, MMOIYy4aeMyl0 U3
Pa3HBIX HCTOYHHUKOB (CPEICTB MaccOBOM HH(OpMaIuu, ceTh IHTEpHET U ApyTHe);

ITP610. cdhopMUPOBAHHOCTH YMEHUN COONIOIATh TMpaBHJIa SKOJOTHYECKH IIeJIeCO00pa3sHOro
MIOBE/ICHUS B OBITY U TPYJIOBOM AESITEIBHOCTH B LIEISAX COXPAHEHHS CBOETO 3[0POBBS M OKpY)KaroIIeh
MIPUPOJHOMN Cpelibl; YUUTHIBATh OMACHOCTh BO3/IEUCTBUS HA KUBBIE OPraHU3Mbl ONPEIEICHHBIX BELIECTB,
ITOHMMasl CMbICJI TOKa3aTelsl MPeAEIbHON TOMYCTUMON KOHIEHTPALlUY;

IIPG11. mns oOywaromuxcs ¢ OTpaHUYEHHBIMH BO3MOKHOCTSIMH 3J0pPOBbs: C(HOPMHPOBAHHOCTH
YMEHHSI IPUMEHSATHh 3HAHUS 00 OCHOBHBIX JOCTYNHBIX METOJaX IO3HAHUSA BEIIECTB U XHUMHUYECKUX
SIBIICHUI;

[TP612. nnst ciaenbix U caabOBUAAIIUX OOyJarONTUXCs: CHOPMUPOBAHHOCTh YMEHHUS HMCIOIB30BaTh
penbedHO ToYeuHyto cucteMy o0o3HaueHuit JI. bpaiins nis 3anucu xumuueckux Gopmy;

MP1. camoctosarensHo (opMyaupoBaTh W aKTyaJU3MpOBaTh MpoOJEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

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

MP3. onpenensts Lenu AesTeIbHOCTH, 3a/1aBaTh apaMeTpbl U KPUTEPUU UX JOCTHXKEHUS;

MP4. BBISBIATH 3aKOHOMEPHOCTU U TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJIICHUSIX;

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

MP6. pa3BuBaTh KpeaTUBHOE MBIIIIJICHHE MTPU PEIIEHUH KU3HEHHBIX TPo0Iiem;

MP7. BnaneTh HaBBIKAMHU Yy4eOHO-MCCIIEOBATENLCKOM M TMPOEKTHOW NesTEeIbHOCTH, HABBIKAMU
paspernieHus mpooem;

MPS. ciocOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MOUCKY METOJIOB PEIICHHs MPaKTUYECKHX
3aJ1a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

MP9. oBnaneHue BHIAMHU JAEATEIBHOCTU IO IOJYYEHHIO HOBOI'O 3HAHHSA, €r0 HHTEPIpETALNH,
peoOpa3oBaHUI0 M MPUMEHEHHI0 B Pa3IMUHBIX Y4E€OHBIX CUTYyalUsAX, B TOM 4YHCIE MpPH CO3JaHUU
y4eOHBIX M COIIMATBHBIX IPOEKTOB;

MP10. ¢dopmupoBaHre HAy4HOrO THIIA MBIIUICHUS, BIIAJICHHE HAY4YHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMH MMOHATUSIMU U METOJIaMU;



MP12. BBISIBASTS TPUYMHHO-CIIEACTBEHHBIE CBSI3U U aKTYaJIU3UPOBATh 3a/1a4y, BbIIBUTATh TUHIIOTE3Y
€€ pEeILIEHHUs, HaXOJUTh apryMEHTHI JJI1 JT0Ka3aTesIbCTBA CBOMX YTBEP)KICHMM, 3aJaBaTh NapameTpbl U
KPUTEPUU PEIICHHUS;

MP13. aHanu3upoBaTh NOJIyYEHHBIE B XOJ€ PELICHUS 33J1a4l PE3yJbTaThl, KPUTUUECKH OLIEHUBATH
UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

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

MP21. BnameTts HaBbIKAMHM IMOJIyYe€HUS HMHPOpPMAIMM M3 HMCTOYHHUKOB pA3HBIX THIIOB,
CaMOCTOSITENIFHO OCYIIECTBIIATH IOWCK, aHAJIM3, CHUCTEMATH3allMI0 M WHTEpHpeTanuio HH(opMaiuu
Pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

MP22. co3maBaTh TEKCTHI B pa3IMYHBIX (hopMaTax ¢ y4eTOM HazHA4YeHUs MH(OpMAIMK U LeIeBOH
ayTUTOPHUH, BBIOMpas ONTUMAIbHYIO (OpMY MpeICcTaBICHUS U BU3yalu3alluu;

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

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

MP28. BinaeTs pa3InyHbIMU CIOCOOaMU OOILIEHUS U B3aUMOICHCTBUS;

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

MP33. npuHMMATh LI€IM COBMECTHOH JEATEIbHOCTH, OpPraHM30BBIBATH U KOOPAUHUPOBATH
NEUCTBUS MO €€ JIOCTHUKEHUIO: COCTABIIATH IUIAH JEUCTBUM, paclpeleisTh PO C y4€TOM MHEHHH
YYaCTHUKOB 00CYKIaTh Pe3yJIbTaThl COBMECTHOU PabOTHI

MP38. camMOCTOSITENbHO OCYIIECTBIIATH MO3HABATEIbHYIO JI€ATEIbHOCTh, BBIABISATH MPOOIEMBI,
CTaBUTh U (POpMyTUpOBaTH COOCTBEHHBIE 3aJaud B OOpa30BATEIbHON IESATEIBHOCTH M S>KU3HEHHBIX
CUTYaLUIX;

MP39. caMOCTOSITETFHO COCTABIATH IUIAH PEIICHUS MPOOIEMBbI C yY4ETOM HUMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIOUTEHHII;

MP45. naBaTh OLIEHKY HOBBIM CHUTYallusIM, BHOCHUTb KOPPEKTHUBBI B JESATEIBHOCTb, OLIEHUBAThH
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

MP46. BnafeTh HaBbIKaMH MMO3HABATENbHON pe(IeKCUN KaK OCO3HAHHUS COBEPIAEMbIX JEUCTBUHN U
MBICIIUTENIBHBIX TPOLIECCOB, X PE3YJIBTATOB U OCHOBAHMIA;

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

JIP3. mnpuHATHE TpPaJUMLIUOHHBIX HAIMOHANbHBIX, OOIIEYEIIOBEYECKMX T'yYMAaHUCTHUECKUX U
JNEMOKPAaTU4YECKUX LIEHHOCTEN;

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

JIP9. LIECHHOCTHOE OTHOLIEHUE K TOCYAAPCTBEHHBIM CHUMBOJIAM, HCTOPUYECKOMY U IPUPOIHOMY
HaCJIeIUI0, MaMATHUKaM, TpaauuusM HaponoB Poccum, goctmkenusm Poccun B Hayke, MCKYCCTBE,
CIIOpPTE, TEXHOJIOTHUAX U TPYIE;

JIP12. chopmMupoBaHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TTOBEACHUS;

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

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

JIP17. cnocoOHOCTH BOCIIPUHUMATD Pa3IMYHbIE BUJIbI HCKYCCTBA, TPATUIIMHA U TBOPUYECTBO CBOETO U
IPYTUX HapOJOB, OLUIYIIaTh SMOIIMOHAIBHOE BO3JICHCTBHE HCKYCCTBA;

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

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

JIP22. akTUBHOE HETIPUSATHE BPEIHBIX MPUBBIYCK M HHBIX POPM MPUUIMHEHHSI BpeJa GU3NIECKOMY U
MICUXUYECKOMY 3]I0POBBIO;

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

JIP24. roTOBHOCTbh K AKTUBHOM JEATEIbHOCTH TEXHOJOTMYECKONW M COLMAIBLHON HaIPaBIECHHOCTH,
CIOCOOHOCTH HHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSTEIILHO BBIIIOJIHATH TAKYIO I€ITEIHLHOCTS;

JIP25. uHTEepec K paznmuuHbIM chepaM mpodecCHOHATBLHON NeATEeIbHOCTH, YMEHHE COBEpPIIAThH
OCO3HAHHBIN BHIOOpP Oymyiel mpodeccuu 1 peaTn30BbIBATE COOCTBEHHBIC KIU3HEHHBIC TUTAHEI;

JIP26. TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHUIO M CaMOOOPA30BaHHMIO HA MPOTSHKCHHH BCEH
KU3HU;

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

JIP29. akTUBHOE HEMPUITHUE ACHCTBHIM, MPUHOCSIINX BPE OKPYXKAIOIIEeH cpeie;

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

JIP34. oco3HaHHMe LIEHHOCTH HAYYHOU AESITENbHOCTH, TOTOBHOCTH OCYIIECTBJISATH MPOCKTHYIO U
HCCIIE0BATENbCKYIO ACSITEIbHOCTh HHIMBUAYAIBHO U B TPYIIIIE.

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

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

KOHTEKCTaM

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

MH()OpPMALMOHHbIE TEXHOIOTUH /ISl BBIIOJIHEHUS 33/1a4 MPO(ECCHOHATBHOMN JIESITENTbHOCTH

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

MpeNNPUHUMATEILCKYIO JESTENIbHOCTh B MPOoQecCHOHANbHOM cdepe, UCIO0Nb30BaTh 3HAHUS 110 TPaBOBOM

1 (MHAHCOBOM IPaMOTHOCTHU B PA3IMUHBIX )KU3HEHHBIX CUTYaIUAX

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

OK 05 OcymiecTBisATh YCTHYIO M NMHUCBMEHHYIO KOMMYHMKAIIMIO Ha TOCYAApCTBEHHOM si3blke Poccuiickoit

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

OK 06. IIposBasaTh rpakJaHCKO-NIATPUOTUYECKYIO MO3HUIIMIO, JEMOHCTPUPOBATh OCO3HAHHOE MOBEICHUE

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

TapMOHHU3AIMM  MEKHAIIMOHAJIBHBIX M MEXPETUTHO3HBIX OTHOLICHWH, NPUMEHSTh CTaHAAPTHI

AHTUKOPPYIIIMOHHOTO TIOBEJICHUS;

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

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

CUTYaLSX

OK 08 Hcrnonb3oBath cpeacTBa (pru3Nueckoi KyIbTyphl 1 COXpPAHEHHs M YKPEIUICHUS 37I0pPOBbs B MpOLEcce

npoheCcCUOHATIBHOM AESTEILHOCTH U MOJYIepyKaHusl HEOOXOIMMOTO YPOBHS (PU3HMUYECKOI TOArOTOBIEHHOCTH

OK 09 Ionb3oBathcs MpohecCHOHATBHON JOKYMEHTAIe Ha roCyJapCTBEHHOM U HHOCTPAHHOM SI3bIKaX.
BemonHenre o0ydaronmxcsl MpakTUYecKuX W/WiM JIaOOpaTOpHBIX paboT MO y4eOHOH IUCIHMILTMHE

«XWMUSD» HAIPABJIEHO HA:

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

Meopemuieckux 3HanUull no KOHKPemubiM memam y4eOHou OUCYUNTUHDL,
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- ¢opmuposanue yMeHull NPUMEHSMb NONYHYEHHble 3HAHUS HA NPAKmuKe, pPeanu3ayuio  eOuHCmed
UHMEIIEKMY AIbHOU U NPAKMUYECKOU OesIMEIbHOCTU,

- opmuposanue u pazeumue YMeHull: HAOI0O0amy, CPAGHUSANb, CONOCMAGIAMb, AHATUIUPOBAMb, Oelanb
861600l U 0O0OWEHUS, CAMOCIMOSIMENLHO BeCMU UCCIE008AHUS, NOMb306AMbCSL PAIUYHBIMU NPUEMAMU
uzMepeHUtl, 0opmisms pe3yibmamsl 8 ude madiuy, cxem, 2pagpuros.

[MpakTuveckue u J1aOOPATOPHBbIC 3aHATHS TMPOBOJIATCS B pPaMKaX COOTBETCTBYIOIICH TEMbI, IOCIE
OCBOCHHSI JIUJIAKTUUCCKUX CIAMHUI], KOTOpPBIC OOCCIICUMBAIOT HAIMYMAC 3HAHUM, HEOOXOIMMBIX U1 €e
BBITTOJTHCHHSI.

[pakTiueckue ¥ J1a0OpPaTOPHBIC 3aHSTUS TPOBOAATCA B PaMKaX COOTBETCTBYIOIICH TEMbI, IOCTC
OCBOCHHSI JUIAKTHYECKUX €IUHUIl, KOTOpbIe OOCCIIEUMBAIOT HAJIMYUE 3HAHHH, HEOOXOIUMBIX I ee
BBITIOJTHCHHSI.



Tema 1.2 YriieBogopoasl

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

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

IpakTuyeckasi padora ¢popmupyer:
I1P66, I1PG9, I1P610.

BoinosiHeHne padoThl cnoco0CTBYET (POPMUPOBAHUIO:
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 WHAWBUIYAJIbHBIX KOHCYJIBTAIMM; JUISi TEKYIIETO0 KOHTPOJISI M MPOMEXYTOYHOM
aTTecranuu: pabodyee MecTo mpenoiaBarens, paboune mecra oOydaromuxcs, Aocka. [lomemenue s
MPOBEACHUS JTA0OPATOPHBIX, TPAKTUYECKUX PAOOT; AJI TPYIIIOBBIX U MHIWBUAYATHHBIX KOHCYJIbTAIUH;
JUIS TEKYIIEr0 KOHTPOJIS U MIPOMEXKYTOUHOM aTTecTtanuu: pabodyee MeCTo MperoaaBaress, paboune Mecta
oOyuatromuxcsi, 1ocka. Mebens naboparopHasi, mkad BBITSHKHONW ¢ MOWKOW —1 TIT, IITATUB, pEaKIMOHHAS
npoOupka, OOBIKHOBEHHAss MPOOMpKa, ra300TBOAHAs TPYOKa, AJIEKTpOHArpeBaTeNbHBIN MNpuOOp WIU
CIIUPTOBKA, STHJIOBBIM WU JIFOOOH APYyrol CHHWpT, KOHIICHTPUPOBAHHAS CEpPHAsl KHUCIIOTA, PacTBOP
nepmanranata kamus KMnO4, O6pomnas win uoaHas Boja (2—3 KamM COUPTOBOM HACTOWKHM HOAA
IPWINTG K 1—2 MJT BOZIbI), AMCTUIUIMPOBAHHASL.

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

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

ITopsinok BbINOJHEHHS PadOThI:
1) mepen mpoBeEHUEM OIBITAa IPUTOTOBLTE JBE MPOOUPKU: OAHY C 1 M1 OPOMHOI BOJIBI, APYTyto — ¢ 1M
pacTBopa nepMaHranata kanus. B peakuuoHHyro mpobupky Haieire 0,5-1,0 Ma cnupTa ¥ 0OCTOPOKHO
no6aBbTe 1—2 MJI KOHIIEHTPUPOBAHHOM CEPHON KUCIIOTHI;
2) 3aTeM OpochTe B MPOOHPKY HECKOJIBKO KPYHMHHOK CYXOTO IecKa Jyuisl oOecreyeHHs pPaBHOMEPHOCTH
KUIIEHUS;
3) 3akpoiiTe NpoOMPKY Ta300TBOAHON TPYOKOH M 3aKpenuTe ee B ILITaTHBE, OCTOPOXKHO Harpeute
COJZIEP’KUMOE MTPOOUPKU;



4) ormycTuTe M0 04Yepe Iy ra300TBOIHYIO TPYOKY B KaXK/IyI0 U3 paHee MPUTOTOBJICHHBIX MPOOHPOK;
5) HaGmrogaiiTe oOeclBeUnBaHUE PAcTBOPa B KXKIOH IPOOUPKE;

6) oOBsicHuTe HAOIIOAAEMBbIE SBJICHHS, HAIMCAB yPaBHEHUS PEAKIMH MOIyYeHUs STHIICHA M3 COUpPTa U

ero Bzaumoeicteusi ¢ KMnOy4 u Bry (VO Nell);
7) cnenaiiTe BBIBOJ O PEAKIIMOHHOW CITIOCOOHOCTH 3TUJICHA.

Xox padoTsl

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

10




HEro ras. KMnO,. 3THJIEHA
5CoH4+12KMnO4+18H,S0,4 IMOJKHUCIICH

H.,S()‘(:'tmm. —)10C02+6KZSO4+ HBIM

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

Breinenstomuecs  ra3 mepBod | DTWIEH Ha BO3JAyXe TOpUT | DTUIIEH
MPOOUPKH TOAO0KIIIH. SPKUM CBETAILLUMCS | TOPUT
IJIAMEHEM. SIPKUM
CoHy4 + 30, — 2CO,+2H,0. | cBeTammMme
s
IJIaMEHEM,
4TO
JIOKa3bIBaeT
HaJln4ne
KpaTHBIX
CBSI3EH.

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

H,80,

®dopma npegocTaBiieHHs pe3yJibTaTa
OTuer 0 mpojenaHHoi paboTe, BHIBOJBI HA KAX/IBIH OIBIT, 3alI0JHEHHAs Ta0JIMIa, BBIBOJ IO BCEH
nabopaTtopHoO# pabore

Kpurepun onenuBanus:

Ouenka "5" ctaBUTCS, €CITU CTYJIEHT:

1) mpaBUJIBHO OIPENEINII LIENb OIBITA;

2) BBIMOJHWI pabOTy B MOJHOM OObEMe C COOJIIOJEHHEM HEoOXOJMMON MOCIe0BATEIbHOCTH
MIPOBEJICHUS OIBITOB U U3MEPEHMUI;

3) caMOCTOATENIBHO M pAlMOHAJIBHO BBIOpAT M TOATOTOBMI JJISi  OMNbITa HEOOXOAMMOE
000py10BaHUE, BCE ONBITHI POBEJI B YCIOBUAX U PEKHUMaX, 00ECTIEUMBAIOIIUX [TOJIyY€HUE PE3YIbTaTOB U
BBIBOJIOB C HAaWOOJIbIIEH TOUHOCTBIO;

4) Hay4yHO TPaMOTHO, JIOTUYHO OIHUCal HaOmoaeHus U cOpMyIUpOBall BBIBOABI M3 OmbITa. B
MPEJCTaBICHHOM OTUYEeTE NPAaBUIbHO U aKKypaTHO BBIIOJIHMII BCE 3aIMCH, TaOJIUIbl, PUCYHKH, YEPTEKH,
rpaduKy, BBIYMCICHUS U CJIeJ1al BBIBObL;

5) npaBUJILHO BBIMOJHWII aHAJIU3 norpetHocTe (9-11 kmaccsr).

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

7) DKCIIEPUMEHT OCYIIECTBIISET MO TUIAHY C YYETOM TEXHHKH O€30MacHOCTH W MPAaBHII PaOOTHI C
MaTepHajaMHi U 000pYJIOBaHUEM.

Orenka "4" cTaBUTCS, €CIIM CTY/ICHT BBITIOJHIIT TpeOOBaHUS K orieHkKe "5", HO:

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

2. i OBUTO TOMYIIIEHO ABA-TPU HEJIOUETA;

3. unu He 6osee OAHOM HerpyOoii OMMUOKH U OJTHOTO HE0UeTa,

4. UK SKCTIEPUMEHT MPOBEJIEH HE MOJIHOCTHIO;

5. WM B ONTMCAHUU HAOMIOICHUI U3 OIbITA JOMYCTHII HETOUHOCTH, BHIBOJIBI C/I€J1aJl HETIOIHBIE.

Ouenka "3" craBuTCs, €CJIM CTY/JICHT:
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1. IpaBUIBLHO OMPEACTUII IIENb OMBITa; PAOOTY BBIMOIHSET MPABUILHO HE MEHEE YeM HaIlOJIOBUHY,
OJTHaKO 0OBEM BBITIOJTHEHHOW YaCcTH TAKOB, YTO MMO3BOJISIET IMOJIYYUTh MPABUIIbHBIC PE3YIIBTATH M BBIBOJIBI
110 OCHOBHBIM, MPUHIIUITHAIEHO BaXKHBIM 3aa4aM paboThI;

2. wim o0o0p 00opyIoBaHUs, 00BEKTOB, MATEPUAIIOB, a TAK)KE PAOOTHI 110 HAYally OIBITA IPOBEI C
MTOMOIIIBIO YUUTEISI; MIIA B XOJI€ TIPOBEICHUS OMbITA M U3MEPEHHI ObLTN JOMYIIEHBI OITMOKH B OMMMCAHUN
HaOr0ICHNH, (POPMYITUPOBaHHH BBIBOJIOB;

3. OTBIT MPOBOAUIICS B HEPAIMOHAIBHBIX YCIOBHSX, YTO MPUBEIO K MOIYYCHHIO PE3YIbTaTOB C
OOJIBIIIEH TIOTPENTHOCTHIO; WM B OTYETE OBLIM JOIYIICHBI B OOIICH CIIO)KHOCTH HE 0ojiee IBYX OIIHMOOK
(B 3amUCsAX €IUHUI], U3MEPEHUSX, B BRIYUCICHUSX, Tpadukax, TabauIax, cxeMax, aHalau3e MOrpenrHoCTei
W T.JI.) HE MNPUHIUNHUAIBLHOTO JUIs JAHHOH pa0OThl XapakTepa, HO TMOBJIMSABIIMX Ha pE3yJbTaT
BBITIOJIHEHUS; WJIM HE BBIIIOJIHEH COBCEM HJIM BBITIOJIHEH HEBEPHO aHaNu3 norpemnocteit (9-11 kiacce);

4. nomyckaet rpyOyr OIIMOKY B XOJi¢ dKCIepuMeHTa (B 00bsiCHeHUH, B 0(hOpMIICHUH padOTHI, B
COOJIIOJICHUH TTPaBHJI TEXHUKH 0€30MacHOCTU Ipu padoTe ¢ MarepuajaMu U 000pyIOBaHHEM), KOTOpas
UCTIPABIISIETCS 10 TPEOOBAHHIO YUUTEIIS.

Orenka "2" cTaBUTCS, €CITU CTYJICHT:

1. He ompeeNuII CaMOCTOSTENILHO TIeJTb OIBITA; BBIMOJIHUI PadOTy HE MOJHOCTHIO, HE MOATOTOBHII
HY)KHO€ 00OpyJOBaHWE M OOBEM BBIOJHEHHOH 4YacTH pabOThl HE MO3BOJSET CAENATh IMPABHIBHBIX
BBIBOJIOB;

2. WM OTIBITHI, U3MEPEHUS, BEIYUCIICHUSI, HAOIIOICHUS POU3BOIMINCH HETIPABUIIHHO;

3. wim B Xo/ie pabOThI ¥ B OTYETE OOHAPYKHUIIMCh B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEYCHHBIC B
TpeOoBaHUAX K oreHke "3";

4. nomyckaet nBe (u O6osee) rpyOble OMUOKH B XO/I€ SKCIIEPUMEHTA, B O0BSICHEHHUH, B 0POpPMIIEHUU
paboThl, B COOMIOACHUH TPABWII TEXHUKHA OE30MACHOCTH MPH paboTe ¢ BEmeCTBAMH U 000pYyIOBaHHEM,
KOTOPBIE HE MOXET UCTIPABUThH JTAXKE TI0 TPEOOBAHUIO YUUTEIIS.
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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) CHs — CH = C — CH, —C — CHa;
| |
C,Hs CH;
5)CH;=CH-C=CH-CHs
|
CsHy
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2. CocraBbTe CTPYKTYpHBIC POPMYIIBI YTIICBOIOPOIOB MO UX HA3BAHUSM:

1) 3-3Tun- 4-nponuiarenTan;

2) 2,3,4-TpUMETHIITCIITCH-2;

3) 2,3-numeTmirekcaauen-1,3;

4) 2,5-nuMeTunrekcun-3

5) 2-meTuI-3-3TUIINEHTAH;

6) 4,4-nuMeTHIITeKCeH-1;

7) nenrtaauen — 1,4

8) 3,3-aumMeTmIOyTHH-1

9) Beruuciute Maccy Cupra, KOTopas oopasyercs IpH ruapatanud 96 J1 STUIICHA.

10) Kakoit 06beM Bojgopo/a (H.y.) MOJYYUTCS MPH B3aMMOCHCTBUH 2 MOJIb METAJUIMYCCKOTO HATPHS C
92%-nbIM (10 Macce) pacTBopoM dTanona B Boje (V = 80 mi, tutotTHOCTSH p = 0,8 r/™Mi).

IHopsiiok BbINOJIHEHUS PA0OTHI:

1.3anucars TeMy U 1eNb paboThlI.

2.B xpatkoii (popme U3II0KUTh TEOPETUICCKUI MaTepHal 1o padoTe.
3. BeINOIHUTE 3aJ1aHUS U CACNIAaTh BBIBOJIBI 11O padoTe.

Xox padorsi:
Homenkinatypa i HelpeaeabHbIX YIIIeBOAOPOIOB:

1. Hymepanuto 1ienu HauuHaroT € TOH CTOPOHBI, I'/1e OJIMKe KpaTHas CBA3b.
2. B xoHIIe Ha3BaHUs YKa3bIBalOT HOMEP aTOMa(aTOMOB) YIJIEpo/ia, OTKY/Ia OTXOAST KPaTHbIE CBA3H.

3. Bce ocTanbHbIC I[MpaBHJjia — KaK Yy aJIKAHOB.

[Tpumep: 1 2 3 4
CH 3-(|3=CH-CH3 2-MeTUIOy TEH-2
CH,

4. BpruucnuTe Maccy ciupTa, KoTopas oOpasyercs mpu rujgparanuu 112 i

STHJICHA.

Peakuust ruaparamnus stunena (3reHa): C2H4 + H20 = C2H50H (karanuzatop: H+) V(C2H4) =112 1 n
(C2H4) = 112/22,4 = 5 mons M(C2H50H) = 12*2 + 6 + 16 = 46 r/monp KonudyecTBo 00pa3yrorierocs
3TaHOJIa SKBUMOJISIDHO BCTymaemMomy B peaknuio stuiaeHy n(C2H50H) = n (C2H4) = 5 wmomns
m(C2H50H)=n*M = 5*46 =230 r OtBet: 2301

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

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

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

Pemenne:

m(pactBopa) =V X p

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

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/mons = 1,67 Monb

[TockonbKy 3a1aHHOE KOJIMYECTBO HATPHUSI COCTABIISIIO 2 MOJIb, HATPUN TPUCYTCTBYET B U30OBITKE.
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[TosToMy 00BEM BBIICTICHHOTO BOAOPOAA OYAET OMPEaeIATHCS KOJMUYECTBOM 3TaHOJA:

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

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

Bopna, coneprkaiasicsi B pacTBOpe CIUpTa, TOXKE pearupyeT ¢ HaTpUeM C BbIJIEJICHHUEM BOAOPO/IA.
m(H20) = (m(pactBopa) x W) : 100% =80rx 0,04 =32

n(H20) = m(H20)/M(H20) =3,2 r : 18 r/mMmons = 0,178 Mo1b

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

Takum 00pa3oM, ¥ MO CPaBHEHHIO C 3aJaHHBIM KojuuecTBOM Bojbl (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 mons x 22,4 n/monb = 1,99 1

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

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

®opma npeacTaBiaeHus pe3yJibTaTa:
Brimmonnennsie YIIPAKHCHUA U 3aaa4U

Kpurtepun oueHkKH: OIeHKa WHAMBHIYAJTBHBIX 00pa30BaTENIbHBIX JTOCTIKEHUH MO pe3ylibTaTaM
TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U IMPOMEXYTOUYHOM aTTeCTallMM MPOM3BOAMUTCA B COOTBETCTBUU C
YHUBEPCAIBHOMN LIKAJIOMN:

Ouyenka "5'" cmaeumcs, ecnu cmyoenm:

1. BeImomHMI paboTy 6€3 OMMO0K U HEA0YETOB;

2. momycTHII He 00JIee 0JTHOTO HeloueTa.

Ouenka ""4" cmagumcs, ecny CTyI€HT BBINOJIHUI pabOTy MOJIHOCTBIO, HO IOIYCTHJI B HEH:

1. He Gosiee 0AHOM HETPYOOI OITMOKK U OJTHOTO HEJI0UETA;

2. wu He 6oJjiee ABYX HEJ0YETOB.

Ouyenka '"3" cmaeumcsa, ecnu CTYACHT TMPaBWIHHO BBIIIOJHWI HE MEHEE IOJIOBUHBI PabOThl WU
JOMYCTHIL:

1. He Gonee ABYX IpyObIX OMINOOK;

. WK He 6oJsiee oJHOU TpyOOi 1 01HOM HerpyOoii OMOKK U OAHOTO HEJ0YETa,;

. WK He 0oJsiee IBYX-TpeX HerpyobIX OLINOOK;

. WK OJHOM HerpyOoii OIMOKH U TpeX HeJA0YETOB;

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

Ouenka "2'" cmaeumcs, ecnu cmyoenm:

1. nomycTui yuciao omuOOK U HETOUETOB MPEBOCXOAAIIEE HOPMY, IPU KOTOPOIl MOXKET OBITh BHICTaBJICHA
onenka "3";

2. WM €CIU MPaBUIILHO BBITIOJIHIII MEHEE MOJIOBUHBI paOOTHI.

DN W
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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. BcnoMHHTH MpaBWIIa MO TEXHUKE O€30IMaCHOCTH IPH MPOBEICHUH JIA0OPATOPHBIX PadoOT.
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
IMopsinok BbINOJTHEHHS PA0OTHI:
1 [IpoBenuTe 1abOpaTOPHBIE OMBITHI COTIACHO MHCTPYKIIUH;
2 3aMUIINTE YPaBHEHUS PEaKIUid B MOJICKYJISIPHOM, HOHHOM U KPaTKOM HOHHOM BHJIE B TETPaJib;
3 Cnenaiite BBIBOJI O MPOJICTAHHOMN paboTe

Xon paborhr:
OmnpiTNel: KauecTBeHHBIE peaKIIUy NPEEIBHBIX OJTHOATOMHBIX CIIMPTOB
1.1. Oxucnenne 3TaHoONa B IPUCYTCTBUE METHOTO KaTaJIn3aTopa.
Haneiite B mpoOupky 0,5 Ma stunoBoro cnupta. CHiIbHO packajguTe CHUpaib W3 MEIHOU
IIPOBOJIOKH B IJIAMEHU CIIUPTOBKH, JIepika e€ JepaKareneM, 1 OMyCcTUTe MpoOUpKy co ciupToM. [IpoBectu

9Ty OIEepaIrio HECKOIbKO pa3. [loHtoxaiiTe, HanmpaBisis kK cebe pykoil BbAensronrecs napsl. Mx 3amax
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HAllOMUHAET 3amax MpesblX s0J0K. DTo 3amax YKCYCHOro ajbjaerujga. UTto mpou30nuio ¢ MeAblo B
criupte? 3anuiInTe ypaBHEHUS MPOUCXOAIINX PEAKIIUH.

1.2. OkucaeHHE STUIIOBOTO CIIMPTA IIEPMAHTAHATOM KaJIHs.

B npobupky HammBaroT 1 — 2 MI 3THJIOBOTO CHOUPTA, MPUOABISIOT | MII BOJHOTO pPacTBOpa
IepMaHraHaTa KaJus ¥ HarpeBaroT B CJa00M IUTAMEHU CIUPTOBKH. [Ipy OKHCICHHH STHIIOBOTO CIHUpPTA
oOpa3yercss YKCYCHBIN aibJeru (JETKOKHIISIIAS KUAKOCTh C 3allaXOM IMPENbIX sS0JI0K), a IepMaHraHaT
oOeclBeUnBaETCs M BhIMAAAaET OypbIii ocaiok okcuaa Mapranma (IV).

1.3. Oxucnenue stanosa guxpomarom kanus (EP).
B npobupky nomecture 0,5 mn 3tanona, 0,5 mu 5% pactBopa nuxpomara Kainus U 5-6 Karuienb
10% pactBOopa cepHoi KuciaoTbl. Clerka Harpeute pacTBOp HaJl IUIAMEHEM CIMPTOBKHM J0 Hadaja
n3MeHeHHs 1Bera. OmIymaeTcs XapaKTEepHBIM 3amax YKCYCHOTO alipJerujaa (3amax MpembiX SOJOK).
Chenaiite BBIBOJI O BOCCTAaHOBUTEJIBHBIX CBOMCTBaX CIHMPTOB. 3alHIIKTE ypaBHEHUE HPOUCXOASIIEH
peaxkuu.

1.4. TTomydeHue yKCyCHOITHIIOBOTO 3upa.
Haseiite B mpoOupKy 1 MJI 3TaHONA M OCTOPOIKHO TAKOM K€ 00hEM KOHLICHTPUPOBAHHOW CEPHOMN
KuCJOTHL. [IpnbaBbTe HEMHOTO CYXOr0O aleTara HaTpHs, CJIETKAa HarpeTe MpoOUPKY U MOHIOXANUTe
oOpa3oBaBiieecs BeniecTBO. Hanuiire ypaBHEHHE PEaKIH.

OmnpiT Ne 2. KauecTBeHHbIC pEaKI[Mi Ha MHOTOATOMHBIE CITUPThI

O6pazoBanue rounepara meau(1l).
Metonuka. B npobupky HanmBarot 0,5mi 2%-Horo pactBopa cynbhara menu u 2 i 10 %
pactBopa ruapokcuna Harpus. K o0pa3oBaBiieMycst 0caKy roiy-00ro npera MpuInBarOT TIIUICPUH U
CMECh BCTPSXUBAIOT. 3aIUIINTE YPABHEHUE TIPOUCXOSIICH PEAKITHH.

[Topsanox Beimonnenus | HaGmronenus VYpaBHEHUSI XUMHUYECKUX peaKknii. BeIBOABI
OnbITa

OmnpiT 3. KauecTBeHHas peakisl Ha YKCYCHYIO KUCIIOTY

VYKCycHast KHCIIOTa OKa3bIBaeT OAKTEPUIIMIHOE U OakTepuocTaTrudeckoe nercreue. Hampumep, 3%
pacTBOp YKCYCHOM KHCIIOTHI YOUBaeT Majio4yku OpromHoro Tuda, 4% pacTBOp — KMILIEUYHYIO MAT0UKY.
Oco0eHHO aKTHBHA YKCYCHasl KUCJIOTA MO0 OTHOIIEHHIO K CTAMIIOKOKKAM, CITY>KaIlliM TPUIHHON
MUILIEBbIX OTPABICHUH.

[Ipu B3auMoIeNiCTBUN YKCYCHOM KHCIIOTBI C COJISIMU JKeje3a MOsBISETCS KpacHO-0ypoe
okparmuBanue. Ha 3Toii peakiinu B CaHUTapHON MPAaKTUKE OCHOBAHO ONpe/eiIeHNe YKCYCHOM KHCIOTHI B
BO31yX€ IMPOMBIIIJICHHBIX HOMeHIeHHﬁ.

B nipoGupke ¢ 3-4 M1 BOJbI pacCTBOPUTE LIETIOTKY HATPUEBOM COJIM YKCYCHOM KUCIIOTHI U IpUJIeiiTe
HECKOJIBKO Karenb pactBopa xyopuja xenesa (III). Ilogsnsercs kpacHOe okpaliuBaHuE pacTBOpa
BCJIECTBHE 00Pa30BaHMUs paCTBOPUMOM KOMIUIEKCHOW COJIM — XJIOPHIa OCHOBHOTO IeKcaaleTara xeses3a
(I1D). TIpu KUMAYSHUH TPOUCXOTUT THIPOJIN3 KOMIUIEKCHON COIM (YIPOIIEHHO — alleTara )ejes3a) u
o0Opa3oBaHMe XJIONbEB OYpOro IBETa.

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

arterar xene3a (111)

(CH3 COO)3Fe + H20 — (CH3 COO)2FeOH | + CH3 COOH
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OCHOBHOII aIleTar Keje3a
CnenaiiTe BBIBOJ O XUMUYECKHX CBOMCTBaX MHOTOATOMHOI'O CUPTA TJIMIIEPUHA IO CPABHEHHUIO C
OJHOATOMHBIMH.

dopMa npeaocTaBjieHus pe3yJbTaTa
Otuer o mpojenanHoi paboTe, ypaBHEHHE PEaKuu B MOJIEKYJIIPHOW U MOHHOM (popMax, BBIBOIbI
Ha Ka)/IbI OIBIT, BEIBOJI IO BCEH 1ab0paTopHOi padoTe.

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

Ouenka "5" craBuTCS, €CJIM CTYJICHT:

1) npaBHIILHO ONIPEAEITHII LIEJb OIIbITA,;

2) BBITIOJIHUI padOTy B TTOJIHOM 00bEME C COOJIIOICHHEM HEOOXOMMOM MOCIIEI0BATEILHOCTH
MIPOBEJICHUS OIBITOB U U3MEPCHHIA,

3) caMOCTOSTENFHO U PAIlOHATIBHO BBIOpAl M IOATOTOBHII JJIs OTBITAa HEOOXOAUMOE
000pyIOBaHUE, BCE ONBITHI POBEIT B YCIOBUSIX U PEKUMAX, 00CCIICUMBAIONINX MOJydEHUE PE3YIhTATOB U
BBIBOJIOB C HAUOOJIBIIEH TOYHOCTBHIO;

4) Hay4yHO IPAMOTHO, JIOTHYHO OMHUCAIT HAOIIOIeHUS ¥ cPOPMYITHPOBAIT BEIBOJIBI U3 OMBITA. B
MPEJICTAaBJICHHOM OTYETEe MPaBUIHHO M aKKYPaTHO BBITIOJIHUI BCE 3alMCH, TAOIHIIbI, PUCYHKH, YEPTEKH,
rpaduKy, BEIYUCICHUS U CJICJIal BBIBOIBL;

5) mpaBUJILHO BBIMOJIHUII aHAIN3 norpemHocTei (9-11 kmaccsr).

6) POSIBJISIET OPraHU3AIMOHHO-TPYAOBbIC YMEHUs (TTOIIEPKUBACT YHCTOTY pabOvero MecTa u
MOPSAZIOK Ha CTOJIe, 9KOHOMHO HCIOJIb3YET PACXOHbIC MAaTEPUAIIbI).

7) SKCIIEPUMEHT OCYIIECTBIISCT 110 TUIAHY C YI€TOM TEXHUKH O€30TIaCHOCTH M MTPaBUII PabOTHI C
MaTepuagamMu U 000pyA0BaHUEM.

Orenka "4" ctaBUTCS, €CIIM CTYJICHT BBITIOJHIII TpeOOBaHUS K olieHkKe "5", HO:

. OTIBIT TIPOBOJIMI B YCJIOBHUAX, HE 00€CTIEUMBAIOIINX JOCTATOYHON TOUHOCTH U3MEPEHHIA;

. UM OBLJIO JTOMYIIEHO JIBa-TPU HEJ0UETa;

. WK He 6oJsiee OIHON HerpyOoii OMUOKH U OJTHOTO HEJ0YeTa,

. WJT DKCTIEPUMEHT TIPOBE/ICH HE MOJTHOCTHIO;

. WIHM B ONTMCAHUH HAOJIO/IEHUH U3 OIbITa TOMYCTHI HETOYHOCTH, BBIBOJIBI CEIAT HETIOIHEIE.

Orenka "3" cTaBUTCS, €CITU CTYJICHT:

1. mpaBUIJIBHO OIIPENEIII IENb OMBbITa; PA0OTY BBIMOIHSET MIPABIILHO HE MEHEE YeM HaTOJIOBHUHY,
OJIHAKO 00BEM BBITIOTHEHHON YaCcTH TaKOB, YTO IMO3BOJISET MOTYYUTh TPABUIIBLHBIE PE3YIbTaThl U BHIBOIBI
M0 OCHOBHBIM, MPUHIIUITHAILHO BaXKHBIM 3371a4aM paboThI;

2. nnu noadop 006opyAoBaHUs, 00BEKTOB, MATEPHAJIOB, a TAKXKE padOTHI 10 HAYaTy OMbITA IPOBEI C
MOMOIIBIO YYUTEIS; WM B XO/I€ TPOBECHUS OIbITa U U3MEPEHHM OBLITH JOMYIIEHBI OIIMOKY B OMMMCAHUN
Habo1eHuH, GOpMYIMPOBAHUU BBIBOJIOB;

3. OTBIT MPOBOJMIICS B HEPAITMOHATIBHBIX YCIOBHUSAX, UTO MPHUBENIO K TIOTYYEHUIO PE3YIBTATOB C
OOJBIIIEH TTOTPEITHOCTHIO; WUIH B OTYETE OBUTH JIOMYIIEHBI B 00IIEH CII0KHOCTH He 00Jiee IBYX OMHUOO0K
(B 3amUCAX €UHMUII, U3MEPEHUSX, B BEIUMCICHUSIX, TpaduKax, TaOJIMIIaX, CXeMax, aHaTu3¢e MOrPpenrHoCcTen
Y T.J1.) HEe TPUHIIUIHAIBHOTO JIJIsl JAHHOW pabOoThI XapaKTepa, HO MOBIHUSABIINX HA PE3YIbTAT
BBITIOJTHEHUS; MJTM HE BBITIOJIHEH COBCEM WJIH BBITIONHEH HEBEPHO aHanmu3 norpemrHoctei (9-11 kmacc);

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

Ouenka "2" ctaBUTCS, €CITU CTYJICHT:

DN B~ W~

18



1. He ompeAeTII CAMOCTOSITENILHO IIEJTb OIBITA; BHITOJHII Pa0OTy HE MOJHOCTHIO, HE TOATOTOBUII
HYXXHO€ 000pyZ0BaHNE U 00BbEM BBIITOJIHEHHON YacTH PabOThI HE MO3BOJIAET ClIeNIaTh MPaBUIIBHBIX
BBIBOJIOB;

2. WIX OIBITHI, U3MEPEHUS, BBIYNUCIICHUS, HAOIIOICHUS ITPOU3BOANINCH HETIPABUIIBHO;

3. wm B xoJ1e paboTHI M B 0TYETE OOHAPYKUIIUCH B COBOKYITHOCTH BCE HEIOCTATKU, OTMEUCHHBIC B
TpeOoBaHUAX K orleHKe "3";

4. nonmyckaet n1Be (1 6osee) rpyOble OINOKU B X0/I€ SKCIIEPUMEHTA, B 00bICHEHHH, B 0hOpMIICHUU
paloThl, B COOJIIOICHUH ITPABUII TEXHUKH O€30IIaCHOCTH IIPU paboTe C BellecTBaMHU U 000pyJOBAHUEM,
KOTOPBIE HE MOXET UCTIPABUTH JJAKE TI0 TPEOOBAHUIO YUUTEIIS.
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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; TPOBOJMUTH PEAKIIMU B3aMMOJICHCTBHS COJIEH C KUCIOTaMH, IIeI0YaMu |
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; AJI TPYIIIOBBIX U 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, KHUCIOTBI, COJIM), 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 XUMUUYECKYIO TOCYly U 000pyI0BaHHE JAJIS IPOBECHUSI 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.
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Onvim Ne 2. Jleticmeue Ha pacmeopul coeil pacmeopamu uieioueil.

[Tops oK BBIMOTHEHUS OMBITA!

1. B onny npobupky Hazeite 5-10 kamens pactBopa coau xenesa (I11)-(FeCls), B apyryio conun
meau (11)-(CuSQy).

2. B 06e npobupku mo karisiv npuiuBaite pacteop mienoun (KOH wiun NaOH).

3. HaGmonalite o6pazoBaHue 0caakoB Oyporo u rojyooro mera.

4. Hanummmte ypaBHEHUS PEaKIUii B MOJICKYJISIPHOM U MOHHOM BUJIC.

5. ChenaiTe BBIBOJ O B3aUMOJEHCTBUHU COJIEH CO IIETOYAMU.

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

[TopsiTOK BBIMOTHEHUS OTIBITA!

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

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

3. HaOumromaiiTe BeIIEIEHUE Ta3a.

4. HamucaB ypaBHEHUE PEaKIMHM B MOJICKYJSIPHOM M MOHHOM BHUJE, OOBSICHUTE, ITy3bIPEKH KAaKOTO
ras3a BBIJIEIISIFOTCS.

5. Cnenaiite BBIBOJ] O B3aUMOJICHCTBUHU COJIEH C KUCIIOTAMHU.

Onvim Ne 4. Bzaumooeiicmeue coneii mexcoy coooi.

[TopsIOK BBIMOTHEHUS OTBITA!

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

2. HanummuTe ypaBHEHHE peakIMM B MOJIEKYJSIPHOM M HMOHHOM (¢opmax, OTMETbTE IIBETa
00pa30BaBIIMXCS OCATKOB U UCXOJHBIX PACTBOPOB U HA3BAHUS BEIECTB.

3. Cnenaiite BbIBOJ O B3aUMOJICHCTBUU COJIEH.

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

[Topsmok BeIMONTHEHUS PAOOTHI:

1. Ha monocky yHuUBepcaqbHON MHAMKATOPHOW OyMakKKU HaHECUTE Mo 1 Karuie pacTBOpa COJISTHOM
win cepuoit kucnotel (HCI, H,SO4), pactBopa mienoun (KOH war NaOH) 1 1ucTHIIIMPOBAHHOR BOIBI.
OtMmeTbTe 1BET, 3anuimuTe B Tabnuily. [lo mikane yHuBepcaabHOW MHIUKATOPHON Oymaru ompenenure
3HaueHue PH pacTBOPOB, 3aMUIINTE B TAOJHUILY.

2. B omny mpoOupky HajeiiTe 5 kamenb KUCIOTHI (JiF000¥), BO BTOPYH MPOOUPKY S5 Karmelnb
pacTBopa LIEN0YH, B TPETHIO AUCTUIUIMPOBAHHBIN Bofbl. J[006aBbTe BO Bee mpoOupku HemHoro 1. HoO u
no 1-2 kanu pactBopa ¢enondrazerna. OTMEThTE LIBET pacTBOpa. 3alUIIUTE B TAOIHILY.

3. Ha monocky yHHBEpCaIbHOW HHIUKATOPHON Oymaxku HaHecuTe mo 1 karuie pactBopa Aly(SO4)3
(FeCls, Fep(SOy)s, FeSO,), pactBopa Na,CO; (K,CO3, NaCH3COO) u pacteopa NaCl (KCI, Na;SOy,).
OtmeTtbTe 1BET, 3anuinure B Tabnuiy. [lo mkane yHuBepcaabHOW MHIMKATOPHON OyMaru omnpenenute
3HaueHue PH pacTBOpOB, 3aMULINTE B TAOJIHUILY.

4. CpenaiitTe BBIBOJ O JEMCTBUM PacTBOPOB BELECTB HA MHANKATOPBI, ONPEICIINTE PEAKIIUIO CPEIBI
pacTBOpOB, YUMThIBas, 4To ipu PH = 7 — cpena HelTpanbHas, npu PH>7 — cpena menoynas, a npu pH<7
— cpena Kucnasi. 3arnoIHUTE MOCIEAHUN CTONOEI] TaOIHUIIbI.

5. Ilo 3Ha4yeHuto cpeapl pacCTBOPOB 3aIOJIHUTE B TaOJIMIIE CTPOKH CTOJIONA, YKA3bIBAIOIIETO HA 1IBET
uHauKaTopa deHondTanenHa B pacTBopax coneid. [lonrBepante cBou BHIBOJBI OMBITHBIM MyTeM. B Tpu
MPOOUPKH HajeiTe 1Mo 5 Kamesnb pacTBOPOB COOTBETCTBYIOIIMX COJIEH, ncnoib3yembIx B 1. 3. JloGaBbTe
BO Bce poOupku HeMHoro A. HoO u no 1-2 karum pactBopa denongranenHa. OTMETbTE 1IBET pacTBOpA.

6. Hanuure ypaBHEHUS 3JEKTPOIUTHUECKON TUCCOIUAIIMN KaXKI0TO U3 BEIIECTB.

7. OObsCHUTE, MPUCYTCTBHEM KaKUX HOHOB OOYCIIOBJIEHBI KHCJas cpela W IIeJIoYHas cpena
pacTBOpPOB.
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8. Hamummre ypaBHEHUs peakifii THIpOIn3a coei B MOJICKYISIPHOM U HOHHOU opMax.
Tabaniia HaOIHOIEHUHN:

®dopma npenocTaBiieHus pe3ybTaTa
Ot4er o mpojenanHoi padoTe, BHIBOMBI HA KaX/IbIH OIBIT, 3all0JIHEHHAS Ta0JIHIIA, BBIBOJ 1O BCEH
nabopaTopHoOU padore.

I{BeT nnanKaTopa pH pactBopa

p P
(mo mkane yHUBEp.
WHJUKAT. OyM.)

PactBop
BEILIECTBA ®denongranens YHuBEpCaIbHbIN

Cpen
a pacTBopa

HCI (H,S0y)

KOH (NaOH)

H,O

Al(SO4)s (FeCls)

Na,CO3

NaCl (Na,SO.)

Kputepuu oneHuBanus:

Ouenka "5" ctaBUTCS, €CIIU CTYJICHT:

1) mpaBWJIBHO OIpENEINII LENb ONBITA;

2) BBIMOTHUI paboOTy B TMOJHOM O0beMe ¢ COONIOJeHHEM HEOOXOAMMOHN MOCIEeA0BaTEIbHOCTH
MIPOBEJICHUS OIBITOB U U3MEPCHHIA,

3) caMOCTOATENBHO M pALMOHAIBHO BHIOpaT ¥ TMOATOTOBWJI JJIs ONBITa HEOOXOAMMOE
000pyZ0BaHUE, BCE OIBITHI TPOBEI B YCIOBUAX U PEKUMAX, 00ECIICUNBAIONINX TTOTYICHUE PE3YIbTaTOB H
BBIBOJIOB C HAUOOJIBIIEH TOYHOCTBHIO;

4) HAy4yHO TPAMOTHO, JIOTUYHO OIHMCAT HAOOJEHUS W C(HOPMYIMPOBA BBIBOIBI M3 OIBITa. B
MPEJICTAaBJICHHOM OTYETe MPABHIILHO U aKKYPAaTHO BBIMIOJHUJ BCE 3aMUCH, TAOIUIIBI, PUCYHKH, YEPTEIKHU,
rpaduKy, BEIYUCIICHUS U CJICJIa BBIBOIBL;

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

6) TposIBISET OpPraHUW3allMOHHO-TPYAOBbIE YMeHUs (MOJAEpKUBAeT YUCTOTYy pabodero mecra u
MOPSAZIOK Ha CTOJIe, DKOHOMHO HCIONIB3YET PACXOHbIE MAaTEPUAIIbI).

7) PKCIIEPUMEHT OCYIIECTBJISIET IO TUIAHY C YY€TOM TEXHHKH O€30MacHOCTH W MPaBHJI PabOTHI C
MaTepuagamMu U 000pyI0BaHUEM.

Orenka "4" ctaBUTCS, €CIIM CTYICHT BBITIOJHIII TpeOOBaHUs K orieHke "5", HO:

1. OTBIT IPOBOAUI B YCIOBUAX, HE 00€CTIEUMBAIOIINX JOCTATOYHONW TOYHOCTH U3MEPEHHIA;

2. iy OBUTO TOMYIIEHO ABA-TPU HEJIOUETA;

3. wiu He 6osee 0 JHON HEerpyOoil OMMOKHN U OJTHOTO HeJloueTa,

4. UM SKCTIIEpUMEHT MPOBEJIEH HE TIOJHOCTHIO;

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

Ouenka "3" craBuTCs, €CJIM CTYJICHT:

1. mpaBUIBHO OMPEAETUI IENb OIbITa; PA0OTY BBIMOIHSAET MPABUIHHO HE MEHEE YeM HAlOJIOBHHY,
0JTHAKO 00BEM BBIITOJIHEHHOM YacTH TaKOB, YTO IMO3BOJISICT IMOJYIHTh MPABUIIBHBIC PE3YIbTATHl M BBIBOIBI
M0 OCHOBHBIM, MPUHITUITHAILHO BaXKHBIM 3371a4aM paboThI;

2. wm noaoop o0opyAoBaHUs, 00BEKTOB, MATEPUAJIOB, a TAKXKE PAOOTHI IO HAYATY OTBITA MTPOBEI C
MTOMOIIBIO YUUTEINSI; UIIA B XOJI€ TIPOBEICHUS OIbITa M M3MEPEHUI ObUIH OMYIICHBI OITHOKU B OMIMCAHUU
Habo1eHuH, GOpPMYIHPOBAHUU BBIBOJIOB;

3. OTBIT MPOBOAUIICS B HEPAIMOHAIBHBIX YCIOBHSIX, YTO MPUBENO K MOITYYCHHIO PE3YIbTaTOB C
00JIbIIIeN TOTPELIHOCThIO; UM B OTUETE ObUIM JOMYIIEHBI B 001l CI0KHOCTH He Ooliee ABYX OMIMOOK
(B 3amUCSAX €IUHUI], U3MEPEHUSIX, B BBIYUCICHUSX, Tpadukax, TabIuIax, cxeMax, aHajau3e MorpenrHocTei
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U T.J.) HE TNPUHIUNUAILHOTO JUIS JaHHOW palOoThl XapakTepa, HO TOBIUSABIIMX HA PE3yJbTaT
BBITIOJTHCHMS; WJTH HE BBITTOJTHEH COBCEM HJIM BBITTOJIHEH HEBEPHO aHaJIu3 morpentHocteit (9-11 kiacce);

4. nomyckaet TpyOyro ommMOKYy B XOj€ IKCIepuMeHTa (B OOBSICHEHUU, B OPOPMIICHUU PabOTHI, B
COOJIIOIGHUN TIPaBUJI TEXHUKU O€30MacHOCTH Mpu paboTe ¢ MaTepuanaMud U 00OpYJAOBaHHEM), KOTOpas
HCIIPABIICTCS IO TPEOOBAHUIO YUUTEIIS.

Ouenka "2" craBuTCS, €CJIM CTYJICHT:

1. HE ompeneNnuil CaMOCTOSTEIBHO IEJIb OIBITA; BBHIMOIHUI PaboTy HE MOJHOCTHIO, HE TIOJTOTOBHII
HY)KHOE 00OpylIoBaHME M OOBEM BBINOJIHEHHON 4YacTu padOThl HE MO3BOJIAET CAENaTh MPAaBHIbHBIX
BEIBOJIOB;

2. WM OMBITHI, U3MEPEHUS], BEIYUCICHUS, HAOII0ICHHUS POU3BOAUIUCEH HETIPABUIIHHO;

3. uiu B X0/i€ pa0dOThI ¥ B OTYETE OOHAPYKUIINCH B COBOKYITHOCTH BCE HEJJOCTATKH, OTMEUCHHBIC B
TpeOoBaHUAX K orleHKe "3";

4. nomyckaer nBe (1 Oojee) rpyOble OMMOKH B XO/I€ IKCIIEPUMEHTA, B 00BSICHEHUH, B 0OPMIICHUN
paboThl, B COOMIOIEHUN TPAaBUJ TEXHUKH 0€30MacHOCTU MpH paboTe ¢ BElIeCTBAaMU U 00OpYAOBaHUEM,
KOTOPBIC HE MOYKET MCIPABUTH JaKe TI0 TPCOOBAHUIO YUUTEIIS.
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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.

Onwvim Ne 2. Oonapysicenue cynvpam-anuona SO
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[TopsiTOK BBIMOTHEHUS OTIBITA!

1. Haneiite B mpoOupky 2-3 Kamiud pacTBOpa, COAEpIKAIIETro Cyiab(har-aHHOH SO, (NazSOq,
ZnS0O,4, FeS0O4, HySO4 u T.11.) 1 npuneiite 1-2 kamaum pactBopa xjopuna Oapus BaCl,. Habmromaiite
oOpasoBaHue 0eI0ro KPUCTALTHYECKOTo ocajika cyiabdata 6apus BaSO;,.

2. HanummuTe ypaBHEHHE peakIMM B MOJICKYJSIPHOH M HOHHOM (Qopmax, OTMEThTEe IBETa
00pa30BaBIIMXCS OCAKOB U UCXOJHBIX PACTBOPOB U HA3BaHMSI BEILIECTB.

Onvim Ne 3. O6napyscenue cunukam-aHuoHa Sios”.

[TopsiTOK BBIMOTHEHUS OTIBITA!

1. Haneiite B mpoOupky 2-3 Kamid pacTBOpa, COJAEPIKAIIETO CHIIMKAT-aHUOH SiOs* (Na;SiOs,
K3Si03 u T.11. ity KIieit CHITMKATHBIA KaHUENApCKuil) u npuiieiite 1-2 karu pactBopa consinoit HCI wmu
cepuoii kuciaotel HySO4. Habmromaiite obpazoBanne kpeMaueBo# kuciotel HySiO3 B Buae cTyqHs wiin
OEIBIX XJIOBEB.

2. HanwmuTe ypaBHEHHE peakIMd B MOJICKYJISIPHOH W HMOHHOM (QopMax, OTMEThTE I[BETa
00pa30BaBIIMXCS OCATKOB U MCXOJHBIX PACTBOPOB U HA3BAHUS BEIIECTB.

Onvim Ne 4. Oonapyscenue kapoonam-aHuona COs%.

[TopsOK BBIMOTHEHUS OTBITA!

1. Haneiite B mpobupky 2-3 Kaluld pacTBOpa, coxepyamero kapOoHar-amoH COz> (NayCOs,
K>CO3, NaHCO3 u 1.11.) 1 npuieiire 1-2 kamam pactBopa cosssaoit HCI unm ceproit kucimorsr HySOs.
HabmonatiTe BeIeIeHHE Ty3bIPHKOB Ta3a. Kakoii ra3 Beimensiercs?

2. HanuiuTe ypaBHEHHE peaklMU B MOJIEKYJIIPHOM M HOHHOM (popMax, OTMETHTE LIBETA UCXOTHBIX
1 00pa30BaBIIMXCS PACTBOPOB U Ha3BaHUS BEIICCTB.

®opma npegocTaBJieHus pe3ybTaTa
OTueT 0 MpoAEIaHHON padoTe, ypaBHEHHE PEaKIMU B MOJICKYJISIPHOW U MOHHOHN (hopMax, BHIBOJIBI
Ha KaXX]IbIi OIBIT, BEIBOJI IO BCEH 1abopaTopHOil padore.

Kpurtepun oueHku: OlIEHKAa WHIWBHIYAIbHBIX OOpPa30BATENBHBIX TOCTIXKCHHH IO pe3ysibTaTam
TEKYILEro KOHTPOJIsl YCIEBAEMOCTH U MPOMEXKYTOYHOM aTTeCTallud MPOU3BOAMTCS B COOTBETCTBUU C
YHUBEPCAIbHOM IIKAJION:

Ouenka "5" ctaBUTCS, €CITU CTYJICHT:

1) mpaBUIILHO OTPEEITHII 1IEJTh OTIBITA;

2) BBIOTHWI paboTy B TOTHOM 00beMe C COOII0IeHHEeM HEOOXOJMMOM MOCIE0BaTETbHOCTH
MIPOBEICHUS OTBITOB U U3MEPEHUI;

3) caMOCTOSTENFHO U PaIlMOHATBHO BBIOpANl M TOATOTOBHII JJIs OTIBITAa HEOOXOAUMOE
o0opyI0BaHKE, BCE OMBITHI IIPOBEJT B YCJIOBUSIX U PEXKUMAaX, 00ECTICUNBAIONIUX TOTYy4YE€HUE PE3YIbTATOB
Y BBIBOJIOB C HAMOOJBIIIECH TOUHOCTHIO;

4) Hay9HO TPaMOTHO, JIOTHYHO OMHCAT HAOII0IeHNs U c(hOPMYyITHPOBAIT BBIBOJIBI M3 OMBITA. B
MPEJICTABJICHHOM OTYETE MPaBUIHHO U aKKYPaTHO BBITIOIHUI BCE 3aMHCH, TAOIHUIIBI, PUCYHKH, YEPTEKH,
rpaduKu, BEIYUCICHUS U CII€TIaT BBIBOIBI;

5) mpaBWIBHO BBHIMOJIHMI aHAJIM3 norpetHocTei (9-11 kmaccer).

6) IPOSIBIISIET OPraHU3AMMOHHO-TPYAOBBIC YMEHUS (TTOIIEPKUBAET YUCTOTY pab0Overo MecTa 1
MOPSAZIOK Ha CTOJIe, IKOHOMHO HCIONIB3YET PACXOHBIC MATEPUAIIHI).

7) SKCIEPUMEHT OCYIIECTBIISIET 10 TJIaHYy C YY€TOM TEXHUKH 0€301MaCHOCTHU U TIPaBUII pabOTHI €
MaTepuagamMu U 000pyI0BaHUEM.

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

1. OTBIT IPOBOAUI B YCIOBUAX, HE 00€CTIEUHBAIOIINX JOCTATOYHONW TOYHOCTH U3MEPEHHIA;

2. i OBUTO TOMYIIIEHO ABA-TPU HEJIOUETA;
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3. unu He 6oJiee OHOM HeTrpyOoii OMMOKH U OJTHOTO HEe0UeTa,

4. UNM SKCTIEPUMEHT MPOBENIEH HE MOJIHOCTHIO;

5. WIH B ONMMCAHWH HAOJIIOICHUH U3 OIBITA TOMYCTHI HETOYHOCTH, BBIBOJIBI CCIIAT HETIOJIHEIE.

Ouenka "3" craBuTCS, €CJIM CTYJICHT:

1. IpaBWIIBHO OIIPEIEIIIII IIEJIb OMBITa; PA0OTY BBIMOIHSIECT MPABUIHPHO HE MEHEE YeM HAIOJIOBUHY,
OJIHAKO 00BEM BBITIOJIHEHHOM YacTH TAKOB, UTO MO3BOJISIET MOJIYYUTh IPABUIIbHBIE PE3YJIbTAThl U BBHIBOIBI
110 OCHOBHBIM, MPUHIIUITHAILHO BaXKHBIM 3a1a4aM paboThI;

2. unu noabdop obopyaoBaHus, 00BEKTOB, MATEPHAJIOB, a TAKXKE pabOThI 110 HaYaly OIMbITa MPOBEI
C TIOMOIIBIO YYHUTEJIS; WIIA B XOJI€ MIPOBEACHHUS OTBITA M U3MEPEHUIN OBUTH JOMYIIEHBI ONIHOKY B
ONMCaHuU HaOI0AeHH, HOPMYITHPOBAHUH BHIBOIOB;

3. OIBIT MPOBOAWICSA B HEPALMOHAIBHBIX YCIOBHUSX, YTO MPUBEJIO K MOJYUYCHUIO PE3YJIbTATOB C
00JIbIIIeH TOTPEIIHOCTHIO; UK B OTYETE OBLITU TOMYIIEHBI B OOLIEH CII0’KHOCTH He 00Jiee IBYX OINO0K
(B 3amUCSX ©UHMUII, U3MEPEHUSX, B BEIUMCICHHSIX, TpaduKax, Ta0JIUIIaX, CXeMax, aHATTN3e
MOTPEIIHOCTEN U T.J1.) He MPUHIMIIUAIBLHOTO JUIsl JaHHOU paboThl XapakTepa, HO MOBIMSBIINX HA
pe3yJIbTaT BBINOJIHEHHUS; UM HE BBIIIOJHEH COBCEM WJIM BBIIIOJHEH HEBEPHO aHaIu3 norpemHocrei (9-11
KJ1ace);

4. noryckaet rpy0yro OmMOKy B X0JIe dKCTIepUMeHTa (B 00BsICHEHUH, B 0)OPMIICHIH paOOTHI, B
COOJTIOICHUH TTPABUJI TEXHUKH 0€30MacCHOCTH MpHU paboTe ¢ MaTepuaiaMu U 000pyI0BaHUEM), KOTOpast
HCIIPABIISICTCS 10 TPEOOBAHUIO YUUTEIIS.

Ouenka "2" ctaBUTCS, €CIIU CTYJICHT:

1. He ompenenus CaMOCTOATEIBHO 1I€JIb OMBITA; BRIMOIHUI pabOTy HE TOJHOCTHIO, HE TTOATOTOBHII
HYKHOE 000py0BaHKe U 00BEM BBIMOJIHEHHON YacTH pabOoThl HEe MO3BOJIAET C/IeNaTh MPAaBUIbHBIX
BEIBOJIOB;

2. WM OMBITHI, U3MEPEHUS], BRIYUCIICHHUS, HAOIIOICHHS POU3BOIUINCH HETIPABUIIHHO;

3. unu B XoJ1e paboThl U B OTYETE OOHAPYKUITUCH B COBOKYITHOCTH BCE HEOCTATKH, OTMEUEHHBIC B
TpeOoBaHUAX K orleHKe "3";

4. nomyckaet aBe (u 0osiee) rpyObie OIIMOKHU B X0J1€ HKCIIEPUMEHTA, B 00BSICHEHUH, B 0(OPMIICHUH
paboThl, B COOMIOACHUH TTPABIII TEXHUKHM 0€30MaCHOCTH MpU padoTe ¢ BellecTBaMU U 000pyI0BaHUEM,
KOTOPBIE€ HE MOXKET UCTIPABUTH J1aXKe MO TPEOOBAHUIO YUUTEIIS.
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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,

3ananne:
1. BcnoMHMTH IpaBUia MO TEXHUKE 0€30MaCHOCTH MPU MPOBEICHUH J1a00PaTOPHBIX padoT.
2. IlpounTarh HHCTPYKIUIO TIO IPOBEIEHUIO OIBITOB.
3. IIpuroToBUTH HEOOXOAMMYIO XUMHUECKYIO ITOCYAY U 000pyI0BaHUE /IS IPOBEICHHS ONBITOB.
4. [IpoBecTH OMBITHI.
5. Opopmuth 1a6OpaTOpHYIO PadoTYy.
6. 3anonHuTE TAOIUILY
7. Cnenaiite BBIBOJI O IPOBENEHHON paboTe
KoHnTposbHbIe Bonpockl U 3a1aHuA.
1. VkaxxuTe 4yuCIio 3IEKTPOHOB B aTOMax Opoma, XJiopa, JIUTHSI.
2. YKaXXuTe 4nciIo IPOTOHOB B aTOMax HATpHs, BaHAUsl, 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. YKaXHuTe CTENICHH OKUCIICHHS SJIEMEHTOB B COSIMHEHUSIX
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MnF;, KoMnOy4, Mn,O4.
5. PaccraBbTe K03 (HUIMEHTH B OKHCIUTEILHO-BOCCTAHOBUTEIILHON PEAKIIUH:
Cu + H,S0O, — CuSO4 + SO, + H,O
YKQKUTE OKUCIIUTEIb U BOCCTAHOBUTEIID.

ITopsinok BbINOJIHEHHSI PAa0OTHI:
1 IIpoBeaute MabOpaTOPHBIC OMBITHI COTJIACHO UHCTPYKLIUY;
2 3anuuIMTe YPaBHEHUS peaklHil B MOJEKYIIPHOM, HOHHOM U KPaTKOM MOHHOM BHJIE B TETPA/b;
3 Cruenaiite BbIBOJI O IIPOJIETIAHHOM paboTe

Xoa padoTsi:

Omnpit 1 KauecTBeHHas peakiysi Ha HOHbI Fe®.
B mipobupky Ne 1 nanetlite pactBop cynbdara xeneza(ll). B mpobupky mpueite pacTBOp KpacHOM
kpoBsiHo# conu K3[Fe(CN)g]. OTMeThTe OKpacKy MOTy4SHHOTO BEIECTBA.
OmnbiT 2 KadecTBeHHAs peakiiysi Ha HOHbI Fe*'.
B mpobupky Haneiite pactBop xiopun xenesa(lll), mpuneiite pacTBOp KeNTOW KpPOBSHON coyn
K4[Fe(CN)g]. OTMEThTE OKPACKY MOTyYCHHBIX BEIIECTB.
Onpit 3 KauecTBeHHas peakiys Ha HOHbI Ba®",
B npoOupky Haneiite pactBop xsiopuaa 6apusi, npuneiire pactBop FESO4. OTMeTbTE HAONIO1aeMBbIE
M3MEHEHHUS.
OnbiT 4 KadecTBeHHAs peakiiysi Ha HOHbI Ag+.
B mpoGupky naneiite pactBop AgNOsz, mobaBere pactBop NaCl. Ormerpre HaOIOgaeMble
M3MEHEHHUS.
Omnpit 5 KauecTBeHHas peakiysi HA HOHbI Cu®.
B npobupky naneiite pactBop CuSO,4, mobaBeTe pactBop NH,OH. OtmersTe Habmomaembie
WU3MEHECHHS.
Pe3ynbTarel onbITOB 0)OPMUTE B BHJIE TAOIUIIBI:

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

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

dopma npeaocTaBICHHUA pPe3yabTaTa

OTtyeT o mpojenaHHol paboTe, ypaBHEHHE PEaKIIMKM B MOJEKYJSIPHOW M MOHHOU (hOopMax, BBIBOJIBI
Ha Ka)X/IbI{ OIBIT, BBIBOJI IO BCell mabopaTopHoii padore.

Kpurtepuu oueHkM: olleHKAa MHAMBUAYAIBHBIX 00pa30BaTENbHBIX JOCTHXKEHHUH MO pe3yiabTaTaM
TEKYIIEro KOHTPOJIS YCIEBAEMOCTH M NPOMEKYTOYHOM aTTEeCTallMd MPOU3BOJMTCS B COOTBETCTBUH C
YHUBEPCAJIBHOU IIKAJION:

Onenka "5" craBuUTCS, €CIIU CTY/IEHT:

1) mpaBWJIBHO ONIPENETNII LENb ONBITA;
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2) BBIMIOJIHUII PabOTy B IOJTHOM 00beMeE C COOI0IEHUEM HEOOX0AUMOM MOCIEeI0BATEIbHOCTH
MIPOBEJICHUS OTBITOB U U3MEPEHHIA;

3) caMOCTOSITENILHO U PallMOHAIbHO BbIOpaJl M IOATOTOBUII JJIs ONbITA HEOOXO0AUMOE
00opynoBaHuE, BCE ONBITHI IPOBEII B YCIOBUAIX U PeKUMaX, 00eCIeUNBAIOIINX OTyYeHUE PE3yIbTaTOB
Y BBIBOJIOB C HAUOOJBIIICH TOYHOCTHIO;

4) Hay4yHO rPaMOTHO, JIOTHYHO OMUcall HabI0IeHUs U cPOPMYITHPOBA BHIBO/IBI U3 OMbITa. B
MIPEJICTABJICHHOM OTYETE MPABUIIHLHO U aKKYPATHO BBIMIOJHUI BCE 3aITUCH, TAOIUIIBI, PUCYHKU, YEPTECIKH,
rpaduKy, BBIYMCICHUS U CJIeN1al BBIBOBL;

5) IpaBWJIBHO BBIOJIHWI aHaiau3 norpemHocrei (9-11 knaccsr).

6) IpOsIBIISIET OPraHU3alMOHHO-TPYAOBbIE YMEHUS (MOAePKUBAET YUCTOTY pabodero Mecra u
MOPSAZIOK Ha CTOJIE, 3KOHOMHO HCII0JIb3YET PacXOIHbIE MAaTEPUaJIbl).

7) SKCHIEPUMEHT OCYIIECTBIISIET MO IUIaHY C YY€TOM TEXHUKH O€30MacHOCTH U MpaBuil paboThI C
MaTepuagamMu U 000pyI0BaHUEM.

Orenka "4" cTaBUTCS, €CIIM CTYICHT BBIITOJIHUI TpeOOBaHUS K orieHke "5", Ho:

1. OIBIT MPOBOAMII B YCIIOBHSIX, HE 00E€CTIEUUBAIOIIUX IOCTATOYHON TOUHOCTH U3MEPEHU;

2. uny ObLIO IOMYIIEHO JABAa-TPH HEJI0UETa;

3. unu He 60Jee oIHOM HerpyOoi OMMOKU M OJTHOTO HEA0YETa,

4. UM SKCTIEPUMEHT MPOBEJICH HE MOJIHOCTHIO;

5. WU B ONMCAHUU HAOJIIOICHUH U3 OMBITA JOIMYCTUI HETOUHOCTH, BBIBOJIBI ClI€JIAJl HETIOJIHBIE.

Ouenka "3" craBUTCS, €CIIU CTY/ICHT:

1. IpaBWIIBHO OIPEIEIIIII IS OTIBITa; PA0OTY BBIITOHSET ITPABIIILHO HE MEHEE YeM HATOJIOBHUHY,
OJIHAKO 00BEM BBITIOJIHEHHOM YacTH TAKOB, YTO MO3BOJISIET MOJIYYUTh IPABUIIbHBIE PE3YIbTAThl U BHIBOIBI
110 OCHOBHBIM, MPUHITUTTHAIBHO BAKHBIM 3a7a4aM padoTHI;

2. unu noabop obopyaoBaHus, 00BEKTOB, MATEPHAJIOB, a TAKXKe paOOTHI 10 HAYaTy OIbITa MPOBEI
C TIOMOIIBIO YYHUTEJIS; WIIA B XOJI€ MIPOBEICHUS OTBITA M H3MEPEHUIN OBUTH JOIMYIIEHBI ONTHOKY B
ONMCaHuU HaOIOAeHH, (HOPMYITHPOBAHUH BHIBOOB;

3. OIBIT MPOBOAWIICSA B HEPALIMOHATIBHBIX YCIOBUSIX, YTO MPUBEIIO K MOJIYICHHIO PE3YJILTATOB C
00JIbIIIel TOTPEIIHOCTHIO; UITU B OTYETE OBLIN TOMYIICHBI B OOIIEH CI0KHOCTH HE O0Jiee IBYX OLTHOO0K
(B 3amUCAX €UHMILI, U3MEPEHUSX, B BEIUNCICHUSIX, TpaduKax, TabInLax, CXeMax, aHaJIu3e
MOTPEIIHOCTEH U T.JI.) He MPUHIIUIIUAIBHOTO JUIsl JaHHOM paboThl XapakTepa, HO MOBIHSBIINX HA
pe3ybTaT BHIMIOJHEHHS; UM HE BHITIOJIHEH COBCEM WJTM BBHITIOJIHEH HEBEPHO aHAIM3 morpentHoctei (9-11
KJIace);

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

Ouenka "2" ctaBUTCS, €CIIU CTYJICHT:

1. He omnpeaenusI CaMOCTOSATENBHO 1I€JIb ONbITA; BBIMOJIHUI padOTy HE MOJHOCTHIO, HE OATOTOBUII
HY>KHOE 000pyJ0BaHKe U 00BEM BBIMOJIHEHHON YacTH pabOThI HE TTO3BOJISET CAeTaTh MPAaBUIbHBIX
BBIBOJIOB;

2. AT OTIBITHI, U3MEPEHUS], BEIYUCIICHU S, HAOIIOICHNUS MPOU3BOAMIUCEH HETPABUIIHHO;

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

4. nomyckaer e (1 6osee) rpyOblie OMMUOKH B XOJI€ KCIIEPUMEHTA, B 00BICHEHUH, B 0)OpMIICHUN
paboThl, B COOMIOACHUH TTPABIII TEXHUKH 0€30MaCHOCTH MpU paboTe ¢ BeliecTBaMU U 000pyI0BaHUEM,
KOTOPBIC HE MOXKET UCTIPABHUTH JIaXKE MO TPEOOBAHUIO YUUTEIIS.
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