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MeTtoanyeckre yKa3aHus 10 BBITIOJTHEHUIO TPAKTUIECKUX U JTa0OPaTOPHBIX padoT pa3paboTaHbl Ha
OCHOBE paboueil mporpaMmbl y4eOHON AUCHUTUIUHBI «XHUMUS».
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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 rocyapCTBEHHOIO0 00pa30BaTENbHOIO CTAaHJApTa cpeiHero oomero oOpa3oBaHUs C
YYETOM IOTYy4aeMOU CIEHHAIIBHOCTH.

Benymeli  aunakTudeckoil - Lenbr0  NPAKTUYECKUX — 3aHATMH  sBiserca  (opMupoBaHue
npoeCCUOHATBHBIX MPAKTUYECKUX YMEHUH (YMEHHIA BBIOJIHATH OINpEesICHHbIE JCHCTBUS, ONEpaluy,
HE0O0XO/AMMBIE B IOCIEAYIOIEM B IMPO(ECCHOHAIBHONW NIEATENbHOCTH) WM Y4eOHBIX HMPAKTUYECKUX
YMEHU XUMUH), HEOOXOUMBIX B OCIEIYIONIeH yueOHOM eI TeTbHOCTH.

Benymell aunakTudeckoil 1Lenbo0  J1a0OpPAaTOPHBIX  3aHATUH  SBISETCS HKCIEPUMEHTAIbHOE
IIOATBEPIK/ICHUE U NIPOBEPKA CYILIECTBEHHBIX TEOPETUUECKUX MOJI0KEHUH (3aKOHOB, 3aBUCUMOCTEMN ).

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

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

I1P61. chopMUpOBaHHOCTH MPEACTABICHUN: O XMMUYECKOH COCTaBIISIIOIIEH €CTEeCTBEHHOHAYYHOU
KapTHHBI MUPA, POJIH XUMHUU B TIO3HAHUH SIBJICHUN MPUPOBI, B (OPMUPOBAHUH MBIIUICHHUS U KYJIbTYPHI
JMYHOCTH, €€ (DYHKIHMOHAIBHOW I'PaMOTHOCTH, HEOOXOJUMOH MJs pelIeHUs NPAaKTUYeCKuX 3axad U
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 OPOUTAIN aTOMOB,
HOH, MOJIEKYJIA, BAJIECHTHOCTD, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas CBA3b, MOJIb,
MOJISIpHAsl Macca, MOJIIPHBIA 00bEM, YIIIEPOIHBIA CKeJleT, GyHKIMOHATIbHAS TPYIINa, paJAUKall, H30Mepus,
U30MEPBI, TOMOJIOTUYECKUN Psifl, TOMOJIOTH, YIJIEBOJOPObI, KUCIOPOA- U a30TCOAEPKAIUE COCAUHEHUS,
OMOJIOTMYECKH aKTUBHBIE BEIleCcTBa (YIiIeBObl, JKUPHI, OCJIKH), MOHOMEp, TOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COEAVHEHMsI, KPUCTAIUIMYECKAs PEIIETKA, TUIBl XHUMHWYECKHX Ppeakluu
(OKMCITUTENbHO-BOCCTAHOBUTEBHBIE, 3K30- U AHAOTEPMUYECKUE, pEaKLIMd MOHHOTO OOMEHa), pacTBOD,
ANIEKTPOJIUTBI, HEAIEKTPOJUTHI, DJIEKTPOJUTHYECKAs JUCCOLMALMUSA, OKHCIUTENb, BOCCTAHOBUTEID,
CKOPOCTb XMMMUYECKON pEeaKIi, XUMUYECKOE PABHOBECUE), TEOPHUHM U 3aKOHBI (TEOPHS XMMHUYECKOTO
CTpOEHMsI oOpraHuueckux BemectB A.M. bytiepoBa, Teopus 3JIEKTPOIMTHUECKON AMCCOLMALIMH,
nepuoanueckuii 3ako J.M. MenneneeBa, 3aKkoH COXpaHEHUS MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN
A3BIK  XMMHUH, (DAKTOJOTMUECKHE CBEACHUS O CBOMCTBax, cocCTaBe, MOJIYYeHHH M O€30MacHOM
HCIOJIb30BAaHNN BaXHEMIIMX HEOPraHWYECKUX U OPraHMYeCKHX BEIIECTB B OBITY M NPAKTUYECKOU
JESTEIbHOCTH YEJIOBEKA;

I1PG3. chopMHUpOBaHHOCTH YMEHUI BBIABIATH XapaKTEPHbIE MPU3HAKK U B3aMMOCBSA3b M3yYEHHBIX
MOHATHM, TPUMEHATH COOTBETCTBYIOIINE MOHATUS IIPU OMMCAHUU CTPOEHHUS U CBOMCTB HEOPraHMYECKHX
Y OPraHMYECKUX BEIIECTB U UX MPEBPALICHUI; BBISABIATH B3aUMOCBA3b XUMUYECKUX 3HAHUM C TOHSITUIMHU
U TIPEJCTABICHUAMHU JPYTUX €CTECTBEHHOHAYYHBIX IIPEAMETOB;

[1P64. chopMuUpOBaHHOCTH YMEHHUW WCIOJb30BaTh HAWUMEHOBAHHUS XWMHUUYECKHX COCIMHECHUN
MEXYHApOAHOIO COI03a TEOPETUUYECKON M MPHUKIAJIHON XMMHUUM U TPUBUAJIbHBIE HAa3BaHMs BaXKHEUIINX
BEUIECTB (ITHJIEH, alleTWJICH, TIUIEepUH, (peHomd, hopManbAeru, YKCyCHas KUCIO0Ta, INIMIKH, YrapHbIA
ra3, yrjaeKucibli ras3, aMMHakK, raiieHas H3BECTb, HEralleHas HW3BECTb, NUTbEBas CoJa U JAPYTHUX),
COCTaBJIATh (POPMYJIBI HEOPTraHMYECKMX U OPraHMYEeCKUX BEIIECTB, YPAaBHEHUS XHMUYECKUX PEaKIIUi,
OOBSICHATH UX CMBICT; TIOJTBEPKJIATh XapaKTePHbIE XUMUYECKHUE CBOWCTBA BEIIECTB COOTBETCTBYIOIIUMHU
AKCIIEPUMEHTAMU U 3aMUCSMU YpaBHEHUI XUMUYECKUX PEeaKIHii;

I1P65. chopMHpPOBaHHOCTh YMEHUH yCTAaHABIMBATH MPUHAAIEKHOCT U3YUEHHBIX HEOPTaHMYECKUX
U OpPraHWYECKUX BEILIECTB K OINpeAENEHHBbIM KjlaccaM U TpyIIaM COEIWHEHUH, XapaKTepu30BaTh HX
COCTaB W BaXHEHIINE CBOICTBA; ONpPENEIATh BUABl XMUMHMUECKHUX CBsi3eH (KOBAJIEHTHAs, WOHHAs,



METaJUINYECKas, BOJOPOAHAsA), THUIBl KPUCTAJUIMYECKHX PEIIETOK BEIIECTB; KJIACCH(PHUIMPOBATH
XUMHUYECKHUE PeaKIuu

[1P66. BiameHHe OCHOBHBIMH METOJAMH HAyYHOTO TO3HAHUS BEIIECTB M XMMHUYECKHX SIBICHUN
(HabnrofeHue, n3MepeHue, SKCIIePUMEHT, MOJICTHPOBAHUE);

I1P67. copMHPOBaHHOCT, YMEHHH MPOBOAWUTH pacUeThl MO XUMHUYECKUM QopMmyliaMm H
YpaBHEHUSIM XUMHUYECKHX pPEaKIUil C HCIOJb30BaHUEM (DU3MUYECKUX BEJIMYUH, XapaKTEPU3YIOLIUX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MAacChl, 00beMa (HOpMalbHBIC YCIIOBHUS) Ta30B, KOJUYECTBA
BEIIECTBA; HCIIOJIb30BATh CHUCTEMHbIE XUMHUYECKHE 3HAaHUSA JIsl MPUHATUS PEHICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM;

[IP68  chopmupoBaHHOCTH yMEHHH IUIAHUPOBATh M BBHINOJHATh XHUMHYECKUH HSKCIICPUMEHT
(npeBpallieHUs] OPraHMYECKUX BEIIECTB IIPU HAaIpEBAaHUU, MOJYyYEHHE STUJIEHA U U3YUYEHUE €r0 CBOWCTB,
KaueCTBEHHbIC pEaKlIUHU Ha albJETH/bl, Kpaxmall, YKCYCHYIO KHCJIOTYy; JeHaTypauus O€JIKOB IpH
HarpeBaHWH, LBETHHIC PEAKIMUU OCJIKOB; MPOBOAWUTH PEAKIMM HOHHOTO OOMEHa, OIpEeNeNiTh Cpery
BOJHBIX PAcTBOPOB, Ka4eCTBEHHBIC PEaKIMU Ha Cyib(haT-, KapOOHAT- U XJOPUA-aHUOHBI, HA KaTHOH
aMMOHWUSL; peIIaTh SKCIIEpUMEHTaIbHBIC 3a1auu 110 TemaM "Mertamisl" 1 "Hemerannsl'") B COOTBETCTBUU C
MpaBWJIaMU TEXHUKH O€30MaCHOCTH MpHU OOpallleHuu ¢ BEIIECTBAMHU U JTaOOPaTOpPHBIM 000pYAOBaHUEM;
IIPEJICTABIIATh PE3YJIbTAaThl XUMUYECKOT0 SKCIIEPUMEHTA B (JOpME 3alKMCH YPAaBHEHUN COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUPOBATH BBIBOBI HA OCHOBE 3THX PE3YyJIbTAaTOB;

I1P69. chopMUpPOBAaHHOCTD YMEHHS aHATM3UPOBATh XUMHUYECKYI0 WH(POPMAIHNIO, TTOIY4aeMYIO H3
pa3HbIX UCTOYHUKOB (CpeICTB MaccoBoi nH(poOpMaluu, cetb IHTEpHET U ApyTue);

I1P610. chopMUpOBaHHOCTh YMEHHH COONIONATh TPAaBWIIA OSKOJOTHYECKH MEIecO00pa3HOro
MOBE/ICHUS B OBITY U TPYIOBOM ACSITENHLHOCTU B LIETSX COXPAHEHUS CBOETO 3[0POBBS M OKpY)KaroIIen
IIPUPOJHOM CpeJibl; YUUTHIBATh OMACHOCTh BO3JIEHCTBUS HA )KMBBIE OPraHU3Mbl OIIPEJICTICHHBIX BEIIECTB,
MOHUMAasl CMBICIT TOKAa3aTesl MPeAeNbHOM TOMYCTUMOM KOHLIEHTPALIUU;

ITP611. mnst oOydarommxcsi ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBS: C(OPMHPOBAHHOCTH
YMEHUSI TPUMEHATh 3HaHHs 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHUS BEUIECTB U XUMHYECKHX
SIBIICHHI,

I1P612. ans crnenbiX U ClIabOBUIAIIMX OOyUYarOIMXCs: CPOPMUPOBAHHOCTh YMEHMSI UCIOIb30BaTh
penbedHo ToueuHyto cucteMmy obo3HaueHuit JI. bpaitng muist 3anvcu XuMuueckux Gopmyi;

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

MP2. ycTaHaBiIMBaTh CyLIECTBEHHBIN NMPU3HAK UM OCHOBAHMS Il CPAaBHEHUS, KiacCU(DUKALUU U
0000IIICHHS;

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

MP4. BbISBISATH 3aKOHOMEPHOCTH U IIPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSIX;

MPS5. BHOCUTH KOPpPEKTHBBI B JESITEIBHOCTb, OLEHMBAaTh COOTBETCTBUE pE3YJIbTATOB LENSAM,
OLIEHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

MP6. pa3BuBaTh KpeaTUBHOE MBIIIJICHUE IPU PELICHNH )KU3HEHHBIX MTPOOIIEM;

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

MPS. criocoGHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TOUCKY METOJIOB PEIICHUS MPAKTUYECKIX
3a]1a4, IPUMEHEHHIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

MPO. oBnaaeHue BUIAMU AESATEIBHOCTA MO TMOJYYEHHWIO HOBOTO 3HAHUA, €r0 HHTEPHpETaIUU,
npeoOpa3oBaHUIO U MPUMEHEHHIO B DPA3IUYHBIX y4YeOHBIX CHUTyallMsX, B TOM 4YHCJE NPU CO3JaHUU
y4eOHBIX U COIUAIBHBIX TPOEKTOB;

MP10. ¢opmupoBaHHe HAayyHOrO THUMA MBIIUICHUS, BJIAJCHUE HAYYHOM TEPMUHOJOTHEMH,
KJIFOUEBBIMH MOHATUSMHU U METO/IaMU;

MP12. BBISIBIATH IPUUUHHO-CIIEACTBEHHBIE CBSI3U U aKTyaJIM3UpOBATh 33]a4y, BbIABUTaTh TUIIOTE3Y
€e pelIeHUs, HaXOIAUTh apryMEHTBHI JJIs JOKa3aTelbCTBAa CBOMX YTBEP)KIEHUH, 3aJaBaTh MapamMeTpsl U
KPUTEPUHN PELLEHUS;



MP13. ananu3upoBaTh NOJYyYEHHBIE B XO/I€ PELICHUS 3a/1a4M PE3YJIbTaThl, KpUTUUECKU OLIEHUBATh
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

MP16. ocymecTBIsATh IeJIEHANPABICHHBIA IMMOMCK IepeHOca CPEACTB M CHOCOOOB JCHCTBHUS B
IpoeCCUOHATILHYIO CPEAY;

MP21. BnageTp HaBBIKAMU T[OJyYeHHs HWHPOPMALMM M3 HCTOYHHUKOB pa3HBIX THIIOB,
CaMOCTOSITEJIBHO OCYIIECTBIIATh IOMCK, aHaJIW3, CHUCTEMAaTH3allMi0 M HHTEepIpeTanuio HHpopManuu
Pa3NUYHBIX BUAOB U (POPM IPEICTABICHHUS;

MP22. co3naBaTh TEKCThl B pa3IMYHbIX (hOpMaATaX ¢ y4ETOM HazHadyeHUs MH(OpManuM U LeaeBOr
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 CLIOCOOAMU OOIIECHUS ¥ B3aUMOICHCTBUS;

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

MP33. mnpuHMMAaTh LE€IM COBMECTHOM JESITEIBHOCTH, OpPraHU30BBIBATH M KOOPIWHUPOBATH
JNEUCTBHS IO €€ JOCTHMIKEHHUIO: COCTABJIATH IUIAH JACUCTBUM, PACHpPENEiATh PO C YYETOM MHEHUU
YYaCTHHUKOB O0OCYX/JIaTh pe3yJIbTaTbl COBMECTHOU PabOTHI

MP38. camMOCTOSITETbHO OCYIIECTBIIATh IO3HABATENbHYIO JIE€ATENbHOCTh, BBISBIATH IPOOJIEMBI,
CTaBUTh U (POpMyIUpOBaTh COOCTBEHHBIE 33aJaud B 0Opa30BaTEIbHON JEATEIBHOCTH M >KU3HEHHBIX
CUTYaLUsIX;

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

MP45. naBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

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

JIP2. oco3HaHWEe CBOMX KOHCTMTYLIMOHHBIX MpaB M OO0S3aHHOCTEW, YBa)KEHHE 3aKOHA U
IIPaBOIIOPSIIIKA;

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

JIP5. TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B MHTEpecax TIpa’kAaHCKOTro OOIIecTBa,
y4acTBOBaTh B CaMOYINpaBiI€HHMM B OOIIe00pa30BaTeNbHOW OpraHMU3allMd U JIETCKO-FOHOIIECKHUX
OpraHM3alMsIX;

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

JIP12. chopMHpOBaHHOCTb HPAaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO TIOBECHHUS;

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

JIP16. scTeTnyeckoe OTHOILIEHHWE K MUPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOIO
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 TBOPYECKON JIMUHOCTH;

JIP20. chopMHpOBaHHOCTH 3I0POBOTO M O€30MacHOr0 00pa3a >KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3/I0pPOBBIO;



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

JIP23. TOTOBHOCTB K TPYy.ly, OCO3HaHHE [IEHHOCTH MacTepPCTBa, TPYA0TIO0HE;

JIP24. roTOBHOCTb K AKTUBHOM JEATEIbHOCTH TEXHOJOTMYECKOW M COLMAIBHON HaIPaBJIECHHOCTH,
CIOCOOHOCTH HHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSTENILHO BBIMIOJIHATH TAKYIO I€ATEIHHOCTS;

JIP25. uHTEepec K paznmuuHbiM chepaM mpodecCHOHATBLHON IesATEeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOpP Oynyiel mpodeccuu 1 pean30BbIBATH COOCTBEHHBIC KIU3HEHHBIC TUTAHBI;

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

JIP28. nnaHupoBaHUE U OCYLIECTBICHUE JICUCTBUIM B OKPY’KAIOIIEH Cpelie Ha OCHOBE 3HAHMS LieJIeh
YCTOMUYMBOTO pPa3BUTHUS YEIOBEUECTBA;

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

JIP32. chopMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIECTBEHHOW NMPAKTHKU, OCHOBAHHOTO Ha JMAajore KyJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJUKYJIHTYPHOM MHDE;

JIP34. oco3HaHHMe LIEHHOCTU HAYYHOU AESITEIbHOCTHU, TOTOBHOCTH OCYIIECTBISATH MPOEKTHYIO U
HCCIIE0BATENbCKYIO ACSITEIbHOCTh UHIMBUAYAIBHO U B TPYIIIIE.

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

OK 01 Beibupats crioco0sl perieHus 3a1a4 npodecCHoHaIBHON AESTEIbHOCTH NPUMEHUTENIBHO K pa3IMYHbIM

KOHTEKCTaM

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

MH()OPMAIMOHHBIE TEXHOJIOTHH TSl BBITIOJTHEHHS 33/1a4 MTPO(eCCHOHAIBHON IEATEbHOCTH

OK 03. [TnanupoBaTh U pean30BbIBATE COOCTBEHHOE MPOPECCHOHATBLHOE U TMYHOCTHOE Pa3BUTHE,

MPEIIPUHIMATENBCKYIO ISATEIIEHOCTh B IPO(ECCHOHANBHOM cepe, UCIOIb30BaTh 3HAHUS 110 TIPABOBOM

1 (MHAHCOBOM IPAMOTHOCTHU B PA3IMUHBIX )KU3HEHHBIX CUTYaIUAX

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

OK 05 OcymiecTBisATh YCTHYIO M NMHUCBMEHHYIO KOMMYHMKAIMIO Ha TOCYAAapCTBEHHOM si3blke Poccuiickoit

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

OK 06. ITposBIATh IpakJaHCKO-NATPHOTHYECKYIO MO3UIIHMIO, JEMOHCTPUPOBATH OCO3HAHHOE MOBE/ICHHE

Ha OCHOBE TPAIUIMOHHBIX POCCHHUCKHX IyXOBHO-HPABCTBEHHBIX IEHHOCTEH, B TOM YHCIE C y4ETOM

TapMOHHU3AIMM  MEKHAIIMOHAJIBHBIX M MEXPEIUTHO3HBIX OTHOLICHWH, NPUMEHSATh CTaHAAPThHI

AHTUKOPPYIIIUOHHOTO TTOBEICHHS

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

M3MEHEHWN KJIMMara, TPUHIUITEI OePEKIMBOTO TPOM3BOJCTBA, dP(EKTUBHO JEHCTBOBATh B UPE3BBHIYAWHBIX

CUTYaLHsX

OK 08 Hcrnonb3oBath cpeacTBa (PU3NUECKO KYIbTYpbI sl COXPaHEHUs M YKPEIUIEHUS 3/I0POBbs B MPOLIECCe

npoheCcCUOHATIBHOM AESTEILHOCTH U MOIePKaHsl HEOOXOIMMOTO YPOBHS (PU3MUYECKOM MOATOTOBICHHOCTH

OK 09 Ionb3oBathcs pohecCHOHATBHON JOKYMEHTaIMe Ha roCcyJapCTBEHHOM U HHOCTPAHHOM SI3bIKaX.
BemonHenre o0ydaronmxcsi MpakTUYecKuX W/WiIM JIabOpaTOpHBIX paboT MO y4eOHOH IUCIMILTMHE

«XVMUSD» HAIIPABJIEHO HA:

- 0000weHue, cucmemamusayuro, yenyonexue, 3aKpenieHue, paseumue U Oemanu3ayuio NoIYYeHHbIX

Meopemu4eckux 3HanUuil No KOHKPemHbiM memam y4eOHou OUCYUNTUHDL,

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

UHMENNIEKMYAIbHOU U NPAKMUYECKOL OesIMebHOCHIU,

- ¢opmuposanue u pazeumue yMeHull. HAOIOO0amb, CPAGHUSANb, CONOCMAGIAMb, AHATUIUPOBAMb, 0elaAmb

86160061 U 0000WEHUSA, CAMOCMOSAMENbHO BECHU  UCCIE008AHUS, NONL30BAMbCA PAZTUYHLIMU NpUEMamil

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



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

[IpakTyeckne U 1a0OpaTOpHBIC 3aHATHS TMPOBOAATCS B paMKax
OCBOCHHS JIUJIAKTUYECKUX CIMHMI], KOTOpPhIE OOECHEUMBAIOT HAIMUYNE
BBIIIOJTHEHHUSI.

COOTBETCTBYIOIIEH TEMBI, IOCIE
3HAHWHM, HEOOXOAUMBIX IS €€

COOTBETCTBYIOILICH TEMBI, ITOCIIC
3HAHUH, HEOOXOMUMBIX U1 ee



Tema 1.2 YriieBogopoasl

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

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

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

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

MarepuaibHoe obecnieyeHue:

YyeOHast ayAuTOpHst AJis MPOBEACHUS JIEKIIMOHHBIX, Ta0OPATOPHBIX M MPAKTHUECKUX 3aHITHIA; A
TPYIIOBBIX M WHIUBUIYAJIbHBIX KOHCYJIBTAIMM; JUIsI TEKYIIEro KOHTPOJISI W MPOMEXKYTOUHOU
aTTecranuu: pabodyee MecTo mpenoiaBarens, paboune mecra oOydaromuxcs, Aocka. [lomemenue s
MIPOBEJICHUS JIAOOPATOPHBIX, MPAKTUICCKUX PaOOT; IS TPYIIIOBBIX M HHIUBUIYATbHBIX KOHCYJIBTAIINN;
JUIS TEKYIIEr0 KOHTPOJIS U MIPOMEXKYTOUYHOH aTTecTaluu: pabodyee MecTo mpemnojiaBaress, paboyne Mecra
oOyuatromuxcsi, 1ocka. Mebens naboparopHasi, mkad BBITSHKHONW ¢ MOWKOW —1 TIT, IITATUB, pEaKIMOHHAS
npoOupka, OOBIKHOBEHHAsi MPOOMpKa, ra300TBOAHAs TPyOKa, SJIEKTpOHArpeBaTENbHBIN NpUOOp WM
CIUPTOBKA, ITHJIOBBIM WU JIFOOOH Apyro CHHUPT, KOHIICHTPUPOBAHHAS CEpHAas KHCIOTa, PacTBOP
nepmanranata kamus KMnO4, O6pomnas win uoaHas Boja (2—3 KamM COUPTOBOM HACTOWKHM HOAA
IPWINTG K 1—2 MJT BOJIbI), 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) nmepen mpoBeaEHUEM OIBITA IPUTOTOBHTE JIBE MPOOUPKU: OAHY C 1 M1 OpPOMHOI BOJIBI, IPYTYIO — ¢ 1M
pacTBopa nepMaHranata kanus. B peakuumonnyro npoOupky Hanedte 0,5-1,0 Ma cnupTa ¥ 0OCTOPOKHO
no6aBbTe 1—2 MJI KOHIIEHTPUPOBAHHOM CEPHON KUCIIOTHI;
2) 3aTeM OpochTe B MPOOHPKY HECKOJBKO KPYMUHOK CYXOro Iecka Jjsi oOecreueHHs paBHOMEPHOCTH
KHUIICHHUS;
3) 3akpoiire NMpoOMPKY Ta300TBOAHOM TPYOKOH M 3aKpenuTe ee B IITaTUBE, OCTOPOKHO HarpenTe
COJZIEP’KUMOE MTPOOUPKU;
4) ormycTuTe 1O 04YepeIu ra300TBOIHYIO TPYOKY B KQXK/IYIO U3 paHee MPUTOTOBJIEHHBIX POOUPOK;
5) HaGmronaiiTe oOeclBeUnBaHUE PAcTBOPA B KAXKIOM IPOOUPKE;



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

Xox padoTsl

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 CIupTa,
ra300TBOJHOMN TpYOKOii, BpE3yJIbTaT
3aKpenuiii  ee B IITaTUBE U e
OCTOPOKHO HArpeid COACPKUMOE obOpazyercs
POOHPKH. STHJICH.
Takyro
C.H.OH (oTazc- PEaKIUIo
"""l;‘;"""’ Ha3bIBAIOT —
peaxius
JeTUpaTaIl
17078
2. | U3yuenne B npyryto npobupky Hamumu 2-3 | [Ipu npomyckanuu raza yepes3 | B XoJe
CBOICTB M1 OpoMHO#l Bonbl. OmycTuiu | OpOMHYIO BOAY, IPOUCXOAMT | peakluu
STHUJICHA. ra300TBOAHYIO TPyOKy TIepBOi | oOecliBeUMBaHWE  OPOMHOM | TIPOUCXOIHUT
OpOOMPKH 1O JAHA MTPOOUPKH C | BOABIL. OKHUCJICHHE
OpomHoii Bogou u mupomyckamu | H,C=CH; + Br, — CH,Br — | atunena
yepe3 He€ BhIICIAIONIMIICS Ta3. CH,Br OpoMHOMI
BOJIOM 1O
H, S0, (xomiy. ):[BOI>'IHOI>'I
CBSI3H.
o |
B tperbio mpobupky Hamumm 2-3 | [Ipu nponyckanuu raza yepes | B XoJe
MJI  pa30aBJIICHHOTO  pacTBOpa | MOJKHCICHHBIN pacTBOp | peaKIuu
KMnO,, noonkucnenHoro cepHoii | KMnO4, MPOUCXOIUT | TPOUCXOAUT
KHCJIOTON, W TIPOITYCTHJIM dYepe3 | 00ecIBEYMBAaHUE  PACTBOPA | OKHCICHUE
HETrOo ras. KMnO,. STUJIEHA
5CoH4+12KMnO4+18H,S0O,4 | monkuciaeH
—10CO,+6K,SO,4+ 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 oneHuBaHusi:

Orenka "5" ctaBUTCS, €CITU CTYJICHT:

1) mpaBUIIBHO OTNIPEAEII IENb OMBITA;

2) BBINOJHWI paboTy B IHOJHOM O0bEME C COOJIOJEHHEM HEOOXOAMMOM MOCIEeA0BaTEIbHOCTH
MIPOBEICHUS OTBITOB U U3MEPEHHIA;

3) camMOCTOATENbHO | paIlMOHAIBHO BBIOpadl W TOATOTOBHJ JUIA OIbITa HEOOXOAMMOE
000py/IOBaHUE, BCE OMBITHI MMPOBEII B YCIOBUSAX U PEKUMAX, 00ECTIEUNBAIOIIUX MTOJyYeHHE PEe3yIbTaTOB U
BBIBOJIOB C HAUOOJIBIIICH TOYHOCTHIO;

4) HAay4yHO TPaAMOTHO, JIOTUYHO OMuUcan HaOmoaeHUs U chHOpMyIUpOBal BBIBOABI M3 OMbITa. B
MIPEJICTABJICHHOM OTYETE MPABMIILHO M aKKYPATHO BBITOJHHI BCE 3aITMCH, TAOIHIIBI, PUCYHKH, YCPTEKH,
rpaduKy, BBIYMCIEHUS U CJIeNIal BBIBOIBL;

5) mpaBUIILHO BBIMOIHWI aHaNK3 norpemHoctei (9-11 kmaccsr).

6) TpOSBISET OPraHU3alMOHHO-TPYAOBBIE YMeHHUs (TMOJAepKUBAeT YUCTOTYy pabodero mecra u
MOPSIJTOK Ha CTOJIe, IKOHOMHO HCITOJIB3YeT PACXOTHBIC MATEPUATIBI).

7) SKCHEpUMEHT OCYIIECTBISET MO MJIAHy C Y4€TOM TEXHHKH O€30MacHOCTH U MpPaBUI PabOTHI C
MarepuasamMu U 000pyI0BaHUEM.

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

. OTIBIT TIPOBOJIMJI B YCJIOBUSX, HE 00€CTICYHBAIONINX JOCTATOYHOW TOYHOCTH U3MEPCHHIA,

. WK OBLIO JIOMYIIEHO IBa-TPH HEJI0UETa;

. 1 He 6oee 0 HOM HeTpyOoit OMMOKK M OJJHOTO HEI0YeTa,

. WJIH DKCTIEPUMEHT MPOBEJIEH HE MOJHOCTHIO;

. WK B ONTMCAHWH HAOJIFOICHUH U3 OIBITA JIOIMYCTHII HETOYHOCTH, BBIBOJIBI C/IEJIAN HEITOJTHBIE.

Ouenka "3" ctaBUTCS, €CITU CTYJIEHT:

1. IpaBHIILHO OTIPEACINII IS OIBITa; PA0OTY BBIMOJHSET MPABUIHLHO HE MCHEE YeM HAIlOJIOBHHY,
OJTHAKO 00BEM BBITTOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MTPABUIIBHBIE PE3YNIbTATHI U BHIBOJIBI
IO OCHOBHBIM, MPUHITUITHAIEHO BaXKHBIM 3a7a4aM PabOTEHI;

DN AW~



2. unu noa6op o0opyaoBaHus, 00BEKTOB, MATEPUAIIOB, a TAKXKE PAOOTHI 110 HaYaJy OIbITA IPOBEJ C
MTOMOIUIBIO YUUTEJNSI; MIIK B XOJI€ ITPOBEICHUS ONbITAa M U3MEPEHM ObLTN JOMYIIEHbI OITHOKH B OMMMCAaHUU
HabmroAeHnH, (GopMyTUpPOBAHUH BBIBOJIOB;

3. OMBIT MPOBOAUJICS B HEPALMOHAIBHBIX YCIOBHUSX, YTO IMPUBENIO K MOJIYYCHHUIO PE3YyJIbTaTOB C
OoJbIIeH MOTPEIIHOCTHIO; WM B OTYETE OBUIM AOMYIICHBI B OOIIEH CIOKHOCTH HE 0oJiee NBYX OMMOOK
(B 3amuCsX €IUHUIL], U3MEPEHUSX, B BBIYUCICHUSX, Ipadukax, TabauIax, cxeMax, aHalu3e MOrpeurHocTeil
U T.J.) HE MNPUHUUNHUAIBHOTO JUIA JaHHOM paboThl XapakTepa, HO MOBIMABIIMX HA pPE3yJbTaT
BBITIOJTHEHUS; MJIM HE BBIIIOJIHEH COBCEM MJIH BBITIOJIHEH HEBEPHO aHanu3 norpemHoctei (9-11 kacc);

4. nomyckaet TpyOyro ommOKYy B XOj€ dKCIepuMeHTa (B OOBSICHEHHUU, B OPOPMIICHUU pabOTHI, B
COOJIIOIGHUN TIPaBUJI TEXHUKU O€30MacHOCTH Ipu paboTe ¢ MaTepuanamMu U 0OOpYJOBaHHEM), KOTOpas
UCTIPABIISIETCS 110 TPEOOBAHMIO YUUTEIS.

Ouenka "2" craBuTCS, €CJIM CTYJICHT:

1. He ompenenniI CaMOCTOSATENIBHO eI ONBITA; BBIMOIHUI PaboTy HE MOJHOCTHIO, HE MOATOTOBHII
HY)KHOE 00OpynoBaHHE M OOBEM BBIMOJIHEHHONW YacTh pabOThl HE MO3BOJISIET CHENaTh IPaBUIIbHBIX
BBIBOJIOB;

2. WY OMBITHI, U3MEPEHUS], BRIYUCICHHUS, HAOIIOICHUS MPOU3BOAUIUCEH HETIPABUIIHHO;

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

4. nomyckaer nBe (1 O0ojee) rpyOble OMMOKH B XO/I€ IKCIICPUMEHTA, B O0BSICHEHHH, B 0hOpMIICHUN
paboThl, B COOMIOICHUH MPAaBUI TEXHUKH 0€30MacHOCTU MpH padoTe ¢ BEllecTBaMHU U 00OPYIOBaHHEM,
KOTOPBIE HE MOXET UCTIPABUTH JJAXKE TI0 TPEOOBAHUIO YUUTEIIS.



Tema 1.2 YrieBonopoasl

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

Heap paboThl: MO3HAKOMUTH YYAlIUXCS C TPUBHAIBHBIMM HAa3BaHUSMU M palMOHAIBHOM
HOMEHKJIaTYpOH MpEJebHBIX YIJIEBOJOPOAOB; JaTh 00IlIee Mpe/CTaBlIeHHEe 00 OCHOBHBIX MPUHIIUIIAX
dbopMUpOBaHUs Ha3BaHUI OPraHWYECKUX COCAMHEHUN MO MEXAYHApOAHOW HOMEHKIATYpe; HAYUHTHCS
pelaTh 3a/1aud Ha omnpeaeeHne 00bEMa raza 1 KOJIMUeCTBO UCXOIHOTO BEIIECTBA,

IIpakTuyeckas padora popmupyer:
[1PG6, I1PGY, ITPG10

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

MarepunanbHoe obecrnieyeHue:

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

Muxkpockon "Mukpomen-C-13"-1 mr. YueOHO-MeTOnM4ecKas JOKyMEHTAIHs, JUIAKTHYECKHE
cpenctBa. PaGouee MecTo mpernonaaBarens: MepcoHaNbHBIA KOMIIBIOTEp, paboure MecTta 00ydaromuxcs,
NocKa yueOHasi, yueOHasi MeOeb.

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

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

Ne)

IlopsiTok BbINOJIHEHHS PA0OTHI:
1.3anucarb TeMy U 1eNb paboTHI.
2. BBIMOTHUTE 3a/1aHUS U ClIeIaTh BBIBOBI IO paboTe.

Xox pabdoThI:



2. Ha3Barb opraHuyeckue COEOUHEHHS 1O HUX CTPYKTYpHbIM (opmynaMm H paccTaBUTh
HEJ0CTAIOUINE aTOMBbI BOJIOPOA.

HazoBute coequnenusi, GopMyiibl KOTOPBIX:

a) CH; — CH, — CH — CHs r) CHz — CH— CH, — CH, — CH;,
EH EHy - CH
6) CH; — CH — CH — CH, — CH, 1) CHs — CH — CH, — CH — CH;
EHy GH TR
CH; CHs CH,
B)CH3—(|3—C|:H—CH3 e)CH3—C|3—CH2—CH3
H EH

3. Ilo Ha3BaHMIO OPraHUYECKUX COEAUHEHHUHM COCTaBUTh CTPYKTYPHbIE (POPMYJIBL:

1) 2 - metuin- OyraH

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

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

4) 2,4,6 - Tp —METHII- OKTaH

Bonpocs! 1J1s1 3alMThI K IPaKTHYecKoil padote Ne2.

1.Kakue oprannueckue COeqUHEHNS Ha3bIBAIOTCSI YTIIEBOAOPOAAMU?

2.Kakwue yrieBo10po/Ibl Ha3bIBAIOTCS HEMPEIECTbHBIMU?

3. Ha3oBure nepBele NATh NPEACTABUTEIEH TOMOJIOTUYECKOTO PsAJIa HENPEAEIbHBIX YIIIEBOAOPOIOB
ucxos u3 oduedt GopMyIbl.

4. Kakue yriieBogopo/ipl Ha3bIBatOTCA MIPENEIbHBIMU?

5. Kak naércst Ha3BaHUE HEMPEACIbHBIM YTIEBOA0pOaaM?

6. B 4€M cX0CTBO U pa3ianyune NPeIeNbHbIX U HEMPEEIbHbIX YIIIEBOJOPOI0B?

PacckazaTb 0 rOMOJIOrMYECKOM psijie NpEAENbHBIX YIJIeBOJIOPOAOB. YKa3aTh 00yl (opmyiy
MpeiebHBIX (ATKAHOB) YTIEBOIOPOIOB.

7. PacckazaTh 0 TOMOJIOTHUECKOM Psijie HEMPEACIbHBIX YTIAEBOAOPOIOB. YKa3aTh 001Iy0 Gpopmyiry
HENpPEJENbHBIX YTIEBOIOPOIOB.

8. .Kakue BemecTBa Ha3biBaroTCsl romosoraMu? [Ipusectu npumep.

9. Yro Takoe pagukausl?

10. Kakune BHIbI M30MEPHUH CYLIECTBYIOT y HENPEAEIbHBIX YIIEBOAOPOI0B?
1. Beruucnute Maccy ciupTa, KoTopas oOpasyeTcst npu rugparauu 112 i
STHJIECHA.
Peakuust ruapararus stunena (3reHa): C2H4 + H20 = C2HS5OH (karanmuzatop: H+) V(C2H4) =112 1 n
(C2H4) = 112/22,4 = 5 monp M(C2H50H) = 12*2 + 6 + 16 = 46 r/monp KonudecTBo 00pa3yrormierocs
3TaHOJIa SKBUMOJISIPHO BcTymaemomy B peakiuio >tuieny n(C2H50H) = n (C2H4) = 5 wmoms
m(C2H50H)=n*M = 5*%46 =230 r OtBer: 2301

2. Kaxkoif 06bem Bogopoaa (H.y.) MOIY4UTCs IPH B3aUMOAECHCTBUH 2 MOJIb
MeTaJI4eckoro HaTpus ¢ 96%-ubIM (1o Macce) pacTBopoM 3taHona B Boje (V =100



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

Pemrenne:

m(pacTtBopa) =V x p

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

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

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

[TockonbKy 3aJaHHOE KOJIMYECTBO HATPHUSL COCTABIISIIO 2 MOJIb, HATPUI IPUCYTCTBYET B U30OBITKE.
[ToaTomy 00BeM BbIIEIEHHOTO BOAOPOa OyIEeT ONpeAesiThCS KOJIUYECTBOM dTaHOJa:

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

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

Bopa, copepikariascs B pacTBOpe CIIUPTA, TOKE pearupyeT ¢ HaTPHEM C BBIZCIICHHEM BOIOPO/a.
m(H20) = (m(pactBopa) x W) : 100% =80rx 0,04=32r

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

KonnuecTBo HaTpus, ocTaBIeecss HEM3PacX0JA0BaHHBIM 1OCJIE€ PEAKIIMH C ITAHOJIOM, COCTABUT:
v(Na, octaTok) = 2 mMob - 1,67 monb = 0,33 mMomb

Takum o0Opa3om, U MO CpaBHEHHUIO C 3aJaHHBIM KonndecTBOM Boibl (0,178 momnb) HaTpuii Bce paBHO
OKa3bIBACTCs B U30BITKE.

Haiinem konmdecTBo 1 00beM BOOPOA, BELACTUBIIETOCS 110 PEAKIIHH:

v2(H2)=1/2 v(H20) = 1/2 x 0,178 moas = 0,089 moinb

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

OO6muit 06sem Bogopona: V(H2) = V1(H2) + V2(H2) = 18,7 n+ 1,99 1 =20,69 i

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

Iopsaaok BbINOTHEHHS] PA0OTHI:

1.3anucarb TeMy U 1eNb pabOTHI.

2.B xpatkoii (hopMe H3II0KUTh TEOPETHYECKUI MaTepHal 1o padoTe.
3. BBITOTHUTB 3a/1aHMsI U ClIENIaTh BBIBOJKI IO paboTe.

Xox padoTsI:
Tabmuma 1
I'omonornyecknii psiy aIKaHOB

®opmy| CrpykTypHas Temmnepary Haszsan Dopmyra 1
na ¢bopmyrna ue
N pa Ha3BaHHUE
COCTaB JIMHENHBIX YTIICBOT
KHUITCHHS paauKaia
a MOJICKYIT opojia
Tazv
CH; |CH4 —161,6° metan |— CHs, meTn;
C,Hs |CHs—CHy  |-886° |oram | Ch2z = CHa
ITHUII;
CH; - CH; - 0 — CH; - CH; -
Cs Hg CHj; 42,1 fiporiall CHi, nponwu;
CHs- CH, - CH
C4H10 —Ci‘lg 2 2*0,50 6YTa_H
Kuorxocmu
CH; - CH; -
CsHy, [CH, — CH; —|{+36,1° |menran
CH3
Ce Hys CHs — (CHz)s- +68,7° reKkcaH

CHj;
C;Hys |CH; — (CH2)5— + 98,50 renTad




CH3
Cg Hig CHs - (CH2)6_+125,60 OKTaH
CH3
Co Hao CHs - (CH2)7_+150,70 HOHaH
CH3
Cio |CHz — (CHp)s- 0
Hy, CHs +174,0 JIEKaH
Tomono2u — 5TO OpPraHMYeckKhe BElIeCTBA, MOJIEKYJbl KOTOPBIX OTIMYAIOTCA Ha OAHY MWIIH

Heckoubko rpymnn — CHy — , Ha3pIBaeMyI0 2oMo102u4ecKol pasHoCmbio.
B mpocrpaHcTBe yriiepomHbBIE LENU MOJICKYJ TPEACIbHBIX YIJIEBOJOPOAOB IPEICTABISIOT
9 0 !
JIOMaHYIO JIMHUIO, YTOJI MEXy HampaBieHussMu cBszeit — 109° 28.

CucremaTnueckas HOMEHKJIATypa alKaHOB

1. JIng cocrtaBiieHUs Ha3BaHUM IpeNeNbHBIX YIJIEBOJOPOJOB JIMHEHHON CTPYKTYpbl K KOPHIO
YHUCIINTENILHOTO, YKa3bIBAIOIETr0 Ha YUCIO aTOMOB YIJIepoja B MojeKyle, nobasisercs cydduke — an, a
nepes Ha3BaHueM craBuTcs OykBa «Hy, yka3bIBarolias Ha JMHEHHOE CTPOEHHE MOJIEKYIbI (Tab. 1).

2. I cocTaBlIeHUs Ha3BaHMs YIJI€BOAOPOAOB PA3BETBIECHHOIO CTPOEHUS IOJb3YIOTCS IPAaBUIOM
HOMEHKJIATypBl:

a) IPUHUMAIOT, YTO aTOMbI BOJIOPO/Ia 3aMELIEHBI HA pa3In4yHble pajuKaibl (OOKOBbIE BETBHU).

Paouxan — 310 yacTh MOJIEKYJIBI YIIIEBOIOPO/IA, CAMOCTOSTENBHO HECyILecTBYoIas (Tadu. 1);

0) BBIOMpAIOT CaMyl0 JJIMHHYIO YIJIEPOAHYIO IIETIOYKY, M aTOMBI yIjepoja B HEH HyMepyIoT,
HAuMHas ¢ TOW CTOPOHBI, I/1€ OJIMKE Pa3BETBICHUE;

B) Ha3bIBAIOT PAJMKAJbI, BIEPEAM YKasbIBas IU(PPOH HOMEp YIJIEPOJHOTO aroMa IEMOYKH, K
KOTOPOMY 3TOT pajiuKaj IPUCOEIUHEH;

I') 3aT€M Ha3bIBAIOT IJIABHYIO YIJIEPOAHYIO LIENb 110 YUCIY IPOHYMEPOBAHHBIX aTOMOB YIJIEPOAA C
OKOHYaHHUEM, COOTBETCTBYIOIIMM JaHHOMY KJ1accy.

Ilpumepni.

1) CH3 — CH2 — CH2 — CH3 H— 6YTaH;

1 2 3 4
2) CHs — GH — GH - CHg

CH; CHj;
2, 3 — nuMeTui-0yTaH;

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

/onosaﬂ BeTKa
CHs

2 — METHII-TIPOTIaH;

4) fH3



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

Buvinoanume 3aoanue.

HazoBuTe BemecTBo no CUCTEMATUYECKON HOMEHKIIATYpE:

CH; —lCH — CH2|— CH - CHz3

CHs CH; - CH3

®opma npeacraBJIeHUs pe3ybTara:
BrinosiHeHHbIE yIIpa)KHEHHUS.

KpuTepuu oumeHKH: OICHKA WHIMBHIYAJIBHBIX OOpa30BATEIIBHBIX JTOCTIKEHUH TIO pe3ylibTaTaM
TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U IMPOMEXKYTOUHON aTTECTallMM MPOM3BOAMUTCA B COOTBETCTBUHU C
YHUBEPCAIbHOM IIKAJION:

Ouenka "'5" cmasumcs, ecnu cmyoenm:

1. BBIOHWI paboTy 6€3 OmUOOK U HEJIOUETOB;

2. gonyctuil He 0oJiee OTHOTO HE0UeTa.

Ouyenka "4" cmaeumcs, ecny CTYJEHT BBITIOIHUI paOOTy MOJHOCTHIO, HO JOITYCTHII B HEH:

1. ne 6onee oHOI HErpyOOH OMIMOKU M OJHOTO HEA0YETa;

2. unu He 6oJiee ABYX HEJ0UETOB.

Ouyenka '"3" cmaeumca, ecny CTYyICHT NPaBUIBHO BBINONHWI HE MEHEE IOJIOBUHBI PabOTHl MU
JOIYCTHIL:

1. He 6onee BYX TpyObIX OMIKUOOK;

. WK He Oosiee 0HOM Tpy0oii U 0JTHOM HEerpyOOl OIIMOKU M OAHOTO HEA0UETa;

. WK He OoJiee ABYX-TpeX HEerpyObIX OMHNOOK;

. IJTU OJTHOM HEerpyOo# OmMOKHU U TpeX HET0UYETOB;

. WM TIPH OTCYTCTBUU OLINOOK, HO MPU HATMYUH YETHIPEX-TISITH HEJIOUETOB.

Ouyenka "2'" cmaeumcs, ecnu cmyoenm:

1. gomycTui 4nciao omuOOK ¥ HEIOUETOB MPEBOCXOAAIIee HOPMY, TPU KOTOPOIl MOXKET OBITH BHICTaBJICHA
orenka "3";

2. WM €CTU TPABUIILHO BBHITIOJIHIII MEHEE MOJIOBUHBI paOOTHI.

N =W



Tema 1.2 YrieBogopoabl

IIpakTnueckas padora Ne 3
CocrasJ/ieHre Ha3BaHUI HellpeeJIbHBIX YIJIEBOA0OPOAOB 10 opmyiaM U Ha3BaHUAM. Pemmenne
PacuYéTHBIX 3214 Ha oIpeJesieHHe 00bEMA, KOJIMYECTBA HCXOHOT0 BelecTBa

Ienp padoThl: IO3HAKOMUTH YYAlMXCSl C TPHUBHAJbHBIMM Ha3BaHUSAMH M pallMOHAIbHON
HOMEHKJIATYpOi HelpeAeNabHbIX YIJIEBOAOPOAOB; AAaTh O0Ilee MpeICTaBlIeHue 00 OCHOBHBIX MPUHIUIIAX
(dbopMHUpOBaHUS HA3BaHUHM OPraHUYECKHX COCJAMHEHHH MO0 MEXIYHApOAHOH HOMEHKIATYpe; HAYYHThCS
pelaTh 3aJjauu Ha onpezeaeHne 00bEéMa raza U KOJM4ecTBO UCXOIHOTO BEIIECTBA.

IIpakTuyeckas padora popmupyer:
I1P66, ITPG9Y, TTPG10

Boinosinenue padorsl cnocodocTByeT GOPMUPOBAHMIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06

MatepuajibHoe o0ecnieyeHue:

VYyeOHast ayaAuTOpHst AJi NPOBEACHUS JIEKIIMOHHBIX, Ja00OPATOPHBIX U MPAKTUUECKUX 3aHATUH; JIs
IPYNIOBBIX W HWHAWBUAYAJIBHBIX KOHCYJIbTALMH; JJI TEKYIIEro KOHTPOJS M IMPOMEXYTOYHOM
aTTecTaluu: pabodyee MeCTO IpenojasaTelns, paboune Mecra oOydarommuxcs, gocka. Ilomemenne ams
IIPOBE/ICHUS J1TAOOPATOPHBIX, IPAKTUYECKUX padoT; /Ui IPYNIOBBIX U MHIUBUAYAJIbHBIX KOHCYJIbTALUH;
JUIS1 TEKYILETO KOHTPOJISA U IIPOMEXYTOYHOH aTTecTaluu: pabouee MECTo MpernojaBarens, pabodne MecTa
oOyyaromuxcs, gocka. Mebenb 1abopatopHasi, mKad BEITSKHON ¢ MOMKOM —1 1T, ITaTUB, peaKLMOHHAS
npoOupKa, OOBIKHOBEHHAs MPOOMpKA, Ta300TBOJHAS TPyOKa, 3JIEKTPOHArPEBATENbHBIM MPHOOp WU
CIMPTOBKA, ATUJIOBBIM MM JIOOOM APYrod CHMPT, KOHLEHTPUPOBAHHAS CepHas KHCIOTa, pPacTBOP
nepmanranata kanuss KMnO4, Opomnas wiu uoaHas Boja (2—3 KamiM CIHUPTOBOM HACTOMKM HOAa
OPUIUTB K 1—2 MIT BO/IBI), IUCTHIUTMPOBAHHAS.

3aganue:
1. Ha3oBuTe yrieBoaopo sl o MEeXAYHAPOIHOW HOMEHKIIATYpE:

1) CH; —~ CH=C - CH, - CHg;
|
CoHs

2) CH; — CH=C = CH - CHs

3)CH;—CH-C=C-CH-CH;
| |
CoHs CoHs
CHs;
|
4) CHz3 — CH=C - CH; —C — CHg;

I I
C;Hs  CH;

5)CH,=CH-C=CH-CHs;

|
C3Hy



2. CocraBbTe CTPYKTYpHBIC POPMYIIBI YTIICBOIOPOIOB MO UX HA3BAHUSIM:

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 Bogopo/ia (H.y.) MOJYYUTCS MPH B3aMMOACHCTBUH 2 MOJIb METAJUTMYECKOTO 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 U3II0KHUTh TEOPETUICCKUI MaTepua 1mo padore.
3. BeINOIHUTE 3aJ1aHUS U CACNIAaTh BBIBOJIBI 11O padoTe.

Xon padorhl:
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/Aa OTXOJAT KpPAaTHBIE CBSA3H.

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 monb M(C2H50H) = 12*2 + 6 + 16 = 46 r/mons KonuuecTBo 00pa3yromierocs
3TaHOJIa SKBUMOJISIPHO BcTymaemMomMy B peakiuio stuiaeny n(C2H50H) = n (C2H4) = 5 wmons
m(C2H50H)=n*M = 5*46 =230 r OtBet: 2301

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

MeTaJUTM4eCcKoro HaTpus ¢ 96%-HbIM (110 Macce) pacTBopoMm 3tanona 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 t : 46 r/monb = 1,67 MoIb

[TockonbKy 3aJaHHOE KOJIMYECTBO HATPHUSL COCTABIISIIO 2 MOJIb, HATPUI MPUCYTCTBYET B U30OBITKE.
[TosTOoMy 00BEM BBIIETICHHOTO BOJOPOAA OyIeT ONpeesThCsl KOTMYECTBOM 3TaHOJIA!



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

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

Boma, coneprkaiasicsi B pacTBOpe CUpTa, TOKE pearupyeT ¢ HAaTPUEM C BBIJCICHUEM BOJIOPOA.
m(H20) = (m(pactBopa) x W) : 100% =80rx 0,04 =32

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

KonnuecTBo HaTpus, ocTaBiieecs HEU3PaCcX0A0BaHHBIM MOCJIE PEAKIUH C STAHOJIOM, COCTABUT:
v(Na, octatok) =2 monb - 1,67 monb = 0,33 mMoib

Takum oOpa3oMm, W IO CpPaBHEHHUIO C 3aJaHHBIM KojudecTBoM Bojbl (0,178 Momab) HaTpuii Bce paBHO
OKa3bIBaeTCs B U30OBITKE.

Haiinem kommdecTBo 1 00beM BOJOPOA, BHIACIUBIIETOCS MO PEAKINH:

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

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

Oomwmit 00bem Bogopoaa: V(H2) = V1(H2) + V2(H2) = 18,7 n+ 1,99 1= 20,69 n

Otset: V(H2) =20,69 7.

(I)opMa NnpeacraBjacHusd pedyjabTara:
BrinonHeHHbie YIIpa)KHCHUA U 3aa9U

Kpurtepuu ouneHkH: OIECHKA WHIMBHIYaTbHBIX 00pa30BaTENbHBIX JOCTIKCHHN IO pe3yabTaTaM
TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U IMPOMEXKYTOUHON aTTECTallMM MPOU3BOAMUTCA B COOTBETCTBUU C
YHUBEPCAIbHOM IIKAJION:

Ouenka "'5" cmasumcs, ecnu cmyoenm:

1. BIOMHWI paboTy 6€3 OmUOOK U HEJIOUETOB;

2. nomycTui He 0oJiee OJTHOTO HEI0UeTa.

Ouyenka "4" cmaeumcs, ecny CTYJEHT BBITIOJIHUI paOOTy MOJHOCTHIO, HO JOITYCTHJI B HEH:

1. ne 6onee oHOI HErpyOOH OMIMOKU M OJHOTO HEA0YETa;

2. unu He 6oJiee ABYX HEJ0UETOB.

Ouenka '"'3" cmasumca, eciu CTyIEHT IPAaBUIBHO BBIOJHWJI HE MEHEE IOJIOBUHBI pabOThl WM
JOTYCTHIL:

1. He Gosee ABYX rpyObIX OLIMOOK;

. WK He Oosiee 0HOM Tpy0oii U 0JTHOM HEerpyOOl OIIMOKU M OAHOTO HEA0UETa;

. WK He OoJiee ABYX-TpeX HEerpyObIX OMHNOOK;

. UJTU OJTHOM HEerpyOo# OMMOKHU U TPeX HEA0UYETOB;

. WIN TIPU OTCYTCTBUHU OLIMOOK, HO NP HATUYUH YETHIPEX-MISITH HEJOUYETOB.

Ouyenka "2'" cmaeumcs, ecnu cmyoenm:

1. 1OIyCTHIT YMCIIO OMIMOOK U HE0UETOB MIPEBOCXOAAIIEe HOPMY, IPH KOTOPOH MOXKET OBITh BHICTABIICHA
orenka "3";

2. WM €CITU TIPAaBUJILHO BBITMOJIHUI MEHEE MOJIOBUHBI PabOTHI.

N =W



Tema 1.3 Kuciiopoacoaep:xaiime oprannyecKne coeIMHeHUs!

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

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

IIpakTuyeckas padora popmupyer:
I1P66, ITPG9Y, TTPG10

Brinosnenue padorsl cnocodcTByeT GOPMUPOBAHMIO!
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06

MarepuanbHoe obecrneyeHue:

VYueOHas ayaAuTOpus Ui IPOBEICHUS JICKIIMOHHBIX, JJA0OPATOPHBIX U MPAKTHYECKUX 3aHITUHN; 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 MHAWBUYATbHBIX KOHCYIbTAIIHIA;
IUISL TEKYIIETO0 KOHTPOJIS U IPOMEKYTOUHOU aTTecTaliu: pabouee MECTO MperoaaBaress, padboune Mecra
oOyuatomuxcs, 1ocka. Mebens naboparopHas, mkad BBHITSKHONW ¢ MOMKOM —1 WIT, IITAaTUB, peaKIMOHHAS
npoOupKa, OOBIKHOBEHHAs MPOOMpPKA, Ta300TBOAHAS TPYyOKa, AIIEKTPOHATrpPEBATENBHBIN MPHOOp WK
CIUPTOBKA, ATHJIOBBIM WM JIO00H Apyrol cnupTt, KOHIEHTPUPOBAHHAS CEpHAas KHCIOTa, PacTBOP
nepmanranata kanuss KMnO4, Opomnas win uoaHas Boja (2—3 KamiM CIUPTOBOM HACTOMKM HOAa
OpWINTH K 1-2 M Boasl), auctuiuiupoBadHas. Peaktussl: C3Hs(OH)3, C,HsOH, 5-10 % p-p NaOH; 10
% p-p CuSOy, 5% BomusI p-p KMNO,, 5% p-p K2Cr,07, 10% p-p H2SO,, korm. H,SO,4, CH3;COONa T1B.

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

3ananne:
1. BcnoMHMTH IpaBUia MO TEXHUKE 0€30MaCHOCTH MPU MPOBEICHUH J1a00PaTOPHBIX padoT.
2. IlpounTaTh HHCTPYKIUIO TIO IPOBEIEHUIO OIBITOB.
3. IIpuroToBUTH HEOOXOAMMYIO XUMHUECKYIO ITOCYAY U 000pyI0BaHUE /IS IPOBEICHHS ONBITOB.
4. [IpoBecTH OMBITHI.
5. Opopmuth 1a6OpaToOpHyIO padoTYy.
6. 3anonHuTE TAOIUILY
ITopsinok BbINoJIHeHUs padoThI:
1 IIpoBenuTe 1abopaTOPHBIE OMBITHI COTIACHO MHCTPYKIUY;
2 3anuuIMTe ypaBHEHUS peakiiil B MOJIEKYIIPHOM, HOHHOM U KPaTKOM MOHHOM BHJIE B T€TPa/lb;
3 Caemnaiite BBIBOJ O MPOICTaHHOM paboTe

Xox pa0doThI:

OmnbrtNel: KauecTBeHHBIE peakiM IPEIEIbHBIX OAHOATOMHBIX CIIUPTOB
1.1. Oxucnenne 3TaHoONa B IPUCYTCTBUE METHOTO KaTaJIn3aTopa.

Haneiite B mpoOupky 0,5 Ma stunoBoro cnupta. CHiIbHO packajguTe CHUpaib W3 MEIHOU
MIPOBOJIOKH B IJIAMEHU CIIMPTOBKH, JIepika e€ JiepKaTesieM, U OIyCTUTe NpoOUpKy co cupToM. [IpoBectu
3Ty OINepaluio HecKolbKo pas. [loHroxaiiTe, HampaBiss K cebe pyKoil Belnenstomuecs napsl. Mx 3amax
HallOMHHAET 3amax MpesblX s0J0K. DTo 3amax YKCYCHOro ajbjaerujga. Uto mpou3onuio ¢ MeAblo B
criupte? 3anuiunTe ypaBHEHUS TPOUCXOISIINX PEAKIUH.



1.2. OxucneHue 3TUI0BOIO CIMPTA IEPMAHIAHATOM KaJHsL.

B mpoOupky HamuBaroT 1 — 2 MJI 3THJIOBOTO CIHPTa, MPUOABISAIOT | M BOJHOTO pacTBOpa
NepMaHraHaTa Kajus ¥ HarpeBaloT B CJIa0OM IUIaMEHHM CIUPTOBKU. IIpu OKHCICHMH 3THIIOBOTO CIHMPTa
oOpa3yercs YKCYCHBIN ajbAeruj (JErKOKHISIAs KUIKOCTh C 3alaxoM Mpesibix sS0JI0K), a IepMaHraHar
obecrBeunBaeTCs U BhIManaeT Oypbiit ocagok okcuaa mapranma (IV).

1.3. Oxucnenue stanosa guxpomarom kanus (EP).

B npobupky nomecture 0,5 mu 3tanona, 0,5 mu 5% pactBopa nuxpomara Kajiusg U 5-6 Karuienb
10% pactBOopa cepHoii KucnoTbl. Clerka HarpedTe pacTBOp HaJ IUIAMEHEM CIUPTOBKM JIO Hauaja
n3MeHeHHs 1Bera. ONIymaeTcs XapaKTEepHBIM 3amax YKCYCHOTO alplerujaa (3amax IpembiX sOJOK).
Cnenaiite BBIBOJI O BOCCTAaHOBUTENIBHBIX CBOMCTBAX CIHMPTOB. 3alUIIUTE ypaBHEHHUE IMPOUCXOJAIICH
peaxkuuu.

1.4. IlomydeHne yKCYCHOATHIIOBOTO d(upa.

Haeiite B mpobupky | M 3TaHOIa U OCTOPOXKHO TaKOH k€ 00beM KOHLIEHTPUPOBAHHOMN CEpHOI
KUCHoThl. [IpubaBbTe HEMHOTO CYXOro aleTara HaTpHUsl, CIerka HarpenTe NpoOUPKY U MOHIOXaiTe
oOpa3oBagiieecs BemecTBo. Hamummre ypaBHEHNE PEaKIIHH.

Omeit Ne 2. KadecTBeHHBIC peakiii Ha MHOTOATOMHEBIE CITUPTHI
O6pazoBanue rounepara meau(1l).
Metonuka. B npobupky HanmBaroT 0,5mi 2%-Horo pactBopa cynbhara menu u 2 i 10 %
pactBopa ruapokcuna Harpus. K o0pa3oBaBiieMycs ocajiky roiy-00ro mpeta IpuiIHBalOT TIUICPHH U
CMECh BCTPSXUBAIOT. 3aIUIINTE YPABHEHUE TIPOUCXOSIICH PEAKITHH.

[Topsinok BeimonHenus | HabGmronenus YpaBHEHUS XUMUYECKHUX PeaKiuidi. BeIBOIBI
OITBITA

OmnpiT 3. KauecTBeHHas peakiys Ha YKCYCHYIO KUCIIOTY

VYKCycHast KUCJIOTa OKa3bIBaeT OAKTEPUIIMIHOE U OakTepruocTaTuueckoe aercrteue. Hammpumep, 3%
pacTBOpP YKCYCHOM KHCIIOTHI YOUBaeT Majio4yku OpromHoro Tuda, 4% pacTBOp — KMIIEUYHYIO MAT0UKY.
Oco0eHHO aKTHBHA YKCYCHasl KUCJIOTA MO0 OTHOIIEHHIO K CTAMIIOKOKKAM, CITY>KaIlliM TPUIHHON
MUIIEBbIX OTPABICHUH.

[Ipu B3auMo1eNiCTBUN YKCYCHOW KHCIIOTHI C COJISIMM JKeJe3a MOsBIsSeTCs] KpacHO-0ypoe
okpamuBanue. Ha 3Toif peakiinuu B caHUTapHON MPAaKTUKE OCHOBAHO ONpe/eIeHNe YKCYCHOM KHCIOTHI B
BO31yX€ IMPOMBIIIJICHHBIX HOMemeHHﬁ.

B npoGupxe ¢ 3-4 M1 BOJbI paCTBOPUTE LIETIOTKY HATPUEBOM COJIM YKCYCHOW KUCIIOTHI U MIPUIIEHTE
HECKOJIbKO Karenb pactBopa xjiopuja xenesa (I1I). [TosBnsercs kpacHoe okpalirBaHue pacTBOpa
BcJieicTBHE 00pa30BaHUs pacCTBOPUMOM KOMITJIEKCHOM COJIM — XJIOPUAa OCHOBHOTO TeKcaalieraTa Kejesa
(I1D). TIpu KUMAYESHUH TPOUCXOTUT THIPOJIN3 KOMIUIEKCHOM COJH (YIPOIIEHHO — alleTaTa )ejes3a) u
o0Opa3oBaHKe XJIONbEB OYpOro IBETa.

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

arterar xene3a (111)

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

OCHOBHOM ameTaT kenes3a

Craenaiite BBIBOJ O XMMHUUYECKUX CBOMCTBAX MHOTOATOMHOTO CIIUPTA MNIMLEPUHA [0 CPABHEHUIO C
OJIHOATOMHBIMH.

®opma npenocTaBiieHus pe3ybTaTa
Ot4er o mpojenanHoli paboTe, ypaBHEHHE PEaKIIMU B MOJIEKYISIPHON U MOHHOM (popMax, BBIBOIBI
Ha KaXX]IbIi OIIBIT, BBIBOJI ITO BCEH 1abopaTopHOi padbore.



Kputepuu oneHKH: OlICHKa HHIUBUYaTbHBIX 00pa30BaTEIbHBIX TOCTHKEHUH MO pe3yIbTaTaM
TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTecTalli MPOU3BOIUTCS B COOTBETCTBHHU C
YHUBEPCAIbHOM IIKAJION:

Ouenka "5" craBuTCS, €CJIM CTYJICHT:

1) npaBWJIBHO OIPENEINII LENb ONBITA;

2) BBINOJTHWI paboTy B MOJHOM 00beMe ¢ COOIII0IEHHEM HEOOX0JUMOM MOCIeA0BaTEIbHOCTH
MIPOBEJICHUS OIBITOB U U3MEPCHHIA,

3) caMOCTOSITENIbHO U PallMOHATIBHO BbIOpANl M OATOTOBHII JJIs OMbITAa HEOOXOAUMOE
000pyIOBaHUE, BCE OMBITHI MPOBEIT B YCIOBHIX U PeKUMaX, 00€CIICUHBAIOIINX MOTYyICHHE PE3YIbTATOB U
BBIBOJIOB C HAUOOJIbIIEH TOYHOCTBHIO;

4) Hay4yHO IPaMOTHO, JIOTHYHO OMUCANl HAOI0IeHUS ¥ cPOPMYITHPOBAI BEIBOIBI U3 OMbITa. B
MIPEJICTaBJICHHOM OTYETE MPaBUIHHO M aKKYPaTHO BBIMIOJIHUI BCE 3alMCH, TaOIHUIIbI, PUCYHKH, YEPTEXKHU,
rpaduKy, BBIYUCICHUS U CJIeNIal BBIBOIBL;

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

6) MPOSIBIISIET OPraHU3ALMOHHO-TPYAOBBIC YMEHUs (TTOAIEPKUBAET YHCTOTY pabOvero MecTa u
MOPSAZIOK Ha CTOJIe, 9KOHOMHO HCIOJIb3YET PACXOHbIC MAaTEPUAIIbI).

7) SKCHIEPUMEHT OCYIIECTBIISET 10 TUTAHY ¢ YI€TOM TEXHUKH OC30IMACHOCTH U MPaBUIT PabOTHI C
MaTepuagamMu U 000pyA0BaHUEM.

Orenka "4" ctaBUTCs, €CIIM CTYJICHT BBITIOJHIII TpeOOBaHMS K olieHKe "5", HO:

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

2. nnu ObUIO TOMYIIEHO JABa-TPU HEJI0UETA;

3. unu He 6osiee 0AHON HerpyOoii OMKUOKU U OJTHOTO HE0UeTa,

4. I SKCTIEPUMEHT MPOBECH HE MOJIHOCTHIO;

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

Orenka "3" ctaBUTCS, €CITU CTYJICHT:

1. mpaBUJILHO OMPEIEIIKII 1IeJIb OTbITa; padOTy BHIMIOIHSAET IPABUILHO HE MEHEE YeM HAIOJIOBHUHY,
OJIHAKO 00BHEM BBITIOTHEHHON YaCTH TaKOB, YTO IMO3BOJISECT MOTYYUTh TPABUIILHBIE PE3YIbTaThl U BHIBOIBI
M0 OCHOBHBIM, MPUHIIUITHAILHO BaXKHBIM 3a71aduaM paboThI;

2. nmu noabop 006opyAoBaHUs, 00BEKTOB, MATEPHAJIOB, a TAKXKe padOTHI 110 HaYaly ONbITa MPOBE C
MOMOIIBIO YYUTEIS; WM B XO/I€ IPOBECHUS OIbITa U U3MEPEHHM ObLITH JOMYIIEHBI OIIMOKY B OMMMCAHUN
HabJ01eHuH, POpMYIHMPOBAHUU BBIBOJIOB;

3. OTBIT MPOBOJMIICS B HEPAIIMOHATBHBIX YCIOBHUAX, UTO MPHUBENIO K MOTYYEHUIO PE3yIbTATOB C
OOJIBIIIEH TTOTPEITHOCTHIO; WIIM B OTYETE OBUTH JIOMYIIEHBI B 001IEH CJI0KHOCTH HEe OoJiee ABYX OMMOOK
(B 3amUCAX €UHMUII, U3MEPEHUSX, B BEIUMCICHUSIX, TpaduKax, TabIUIIaX, CXeMax, aHaIu3e MOrperrHocTen
Y T.J1.) HE TPUHIIUIUAIBHOTO JJIsl JAHHOM paboThI XapaKTepa, HO MOBIHBIINX HA PE3YIbTAT
BBITIOJTHEHUS; MJTM HE BBITIOJIHEH COBCEM WJIH BBIMIOJIHEH HEBEPHO aHaNu3 morpemHocrtei (9-11 kmacc);

4. nomyckaet rpyoyro ommoKy B X0JIe IKCIIEpUMEHTa (B 00bSICHEHUH, B 0popMIIeHUU PabOTHI, B
COOJTIOICHUH TIPABHII TEXHUKH 0€30MacHOCTH MpHU paboTe ¢ MaTepuaiaMu U 000pyI0BaHUEM ), KOTOpast
WCIIPABIISIETCS IO TPEOOBAHUIO YIUTEIS.

Ouenka "2" ctaBUTCS, €CITU CTYJIEHT:

1. He ompenenui CaMOCTOATEIHLHO 1€ OMBITA; BRIMOIHUI pabOTy HE TIOJHOCTHIO, HE TTOATOTOBHIT
HYKHOE 000pyI0BaHue U 00EM BBIMOJTHEHHON YacTH pabOThI HE TTO3BOJISET CIeNaTh MPAaBUIBHBIX
BBIBOJIOB;

2. UM OTIBITHI, U3MEPEHUS], BRIYUCIICHU S, HAOIIOICHHS MPOU3BOIUINCH HETIPABUIIHHO;

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

4. nomyckaet aBe (u 0osiee) rpyObIe OMIMOKHN B X0/I€ IKCIIEPUMEHTa, B 00bSICHEHUH, B OOPMIICHUHU
paboThI, B COONMIOACHUH MTPABIII TEXHUKH 0€30MaCHOCTH MpU paboTe ¢ BeliecTBaMu U 000pyI0BaHUEM,
KOTOPBIC HE MOXKET UCIIPABHUTH JIaXKE MO TPEOOBAHUIO YUUTEIIA.



Tema 2.1 Ctpoenue atoma. [lepuoanyecknii 3axon u [lepuognyeckasi cucTeMa XMMHUYECKUX 3J1€eMEHTOB
JILA. MeHpesieeBa

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

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

IIpakTuyeckas padora popmupyer:
I1P66, ITPG9Y, TTPG10

Brinosinenue padorsl cnocodocTByeT GOPMUPOBAHUIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06

MaTtepuajbHOe o0ecneyeHue:

YyeOHast ayAuTOpHst JAJIs IPOBEACHUS JICKIIMOHHBIX, Ta00paTOPHBIX M MPAKTHYSCKUX 3aHATUN; JIJIS
TPYNIIOBBIX M WHAWBHUIYAIBHBIX KOHCYJIbTAIMW; I TEKYIIEr0 KOHTPOJS U IMPOMEKYTOYHOM
aTTecranuu: pabodee MECTO IperoaaBarels, paboune Mecta odyqaromuxcs, nocka. Kommerorep: AMD
Atlon (tm)Il x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ mouutop19”, mpoekrop
EPSON EH-TW650, skpan nHactennsiii Lumien Eco Picture - 1 mir.;

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

3aganue:

1. CocraBbTe 3JIEKTPOHHBIE U AIIEKTPOHHO-Tpadudeckue GOpMyJIbl, 0XapaKTEPU3YHTE XUMHUCCKHE
cBoiicTBa aneMmenToB: P, O, Sr, Al, Ni, Se, W, Sn, S, ClI, Sc, At, Rb, As, Zr, Cu, Te, Fe, Bi.

2. CpaBHHTE 110 CBOWCTBAM 3JIEMEHTHI B Psiiax:

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

0) C, Si, Ge, Sn, Pb

ITopsinok BbINoJIHeHUs padoOThI:
1. CocTaBbTe 31€KTpOHHO-Tpaduueckne GopMysbl aTOMOB 3JIEMEHTOB
2. CpaBHHUTE 110 CBOMCTBAM 3JIEMEHTHI B psijiax

Xon paborsr:
Crpoenue atoma

1. B nentpe aToMa HaXOAUTCS SIAPO, KOTOPOE 3aHUMAET HUUYTOKHO MaJIblii 00beM MPOCTPAHCTBA 11O
CPaBHEHHIO CO BCEM 0OBEMOM aToMma, HO 3aKJII0YaeT B cebe MOUTH BCIO €ro maccy. Sapo mpeacrasiser
cO00i COBOKYITHOCTh JJIEMEHTApHBIX YaCTHUIl. MPOTOHOB, MOJIOKUTEIHHO 3aPSKEHHBIX, U HEHUTPOHOB,
He3apsKeHHbIX. 3aps] siipa TMOJOXKHUTENbHBIM, paBeH YHCIy MPOTOHOB M IMOCTOSHHBIM JUIsl Ka)KIOTO
XUMHUYECKOTO AJIEMEHTA.

2. Bokpyr sizipa pacrnosiokeHbl 3JIEKTPOHbBI: 3JIEMEHTAPHbIE OTPULIATEIHHO 3apsKEHHBIE MUKPOYACTHULIBI
(€). DnexkTpoH WMeEeT HHUYTOXHYIO MacCy, W JBOMCTBCHHBI XapakTep — OH NPEACTaBIsICT COOOM
OJTHOBPEMEHHO YaCTHUILy U 3JIEKTPOMArHUTHYIO BOJIH.

3. ATOM 3JeKTpOHEHTpAJICH, MMOATOMY YHUCIIO AJIEKTPOHOB B AJEKTPOHHOM O0O0JIOUKE PAaBHO YHCITY
MIPOTOHOB B fAJipe. Mex 1y sIAPOM U 3JIEKTPOHAMHU CYIIECTBYIOT 3JIEKTPOCTATUYECKUE CUITBI PUTSIKEHUS.



A 4. DNEeKTpOH XapaKTepU3yeTcsl JIEKTPOHHOM IUIOTHOCTBIO U
BEPOSATHOCTbIO ~ NPeOBIBAaHMS €ro  OKOJIO  siipa,  KOTOpHBIE
M3MEHSIFOTCSI B COOTBETCTBHH C TpadukoM (puc. 1).

INeKTPOHHasn
NNOTHOCTb,

BeposaTHocTb
npebbiBaHNA

»

. »
c. L op6UTLI paccTosiHUe OT AApa

DNEeKTPOH MOXKET HAXOJUTHCS B JIFOOOM TOYKE MPOCTPAHCTBA BOKPYr sapa. [losTomy KBaHTOBas
MEXaHHMKa BBOJUT MOHATHUE 3JIeKMPOHHO20 0O1aKka (opbumanu). 3apsij SIEKTpOHA Kak Obl pa3Ma3bIBaeTcs,
pacIuibIBaeTcst o BceMy o0beMy 3Toro obnaka. Opbuma snekmpona (opoumans) — 3TO MPOCTPAHCTBO
BOKPYT' s/ipa, KOTOPOE COOTBETCTBYET MAaKCHUMAaJbHOM 3JEKTPOHHOM IJIOTHOCTH U BEPOSATHOCTH
npeOBIBaHUS €r0 OKOJIO S/Apa.

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

5. B atome no mpunyuny Ilaynu He MOXET OBITh JaXe IBYX OJWHAKOBBIX JJIEKTPOHOB, TO €CTh
AJIEKTPOHOB C OJIMHAKOBOI SHEPTUEH.

DHEPreTU4eckoe COCTOSHUE KaXKIOTO 3JICKTPOHA B aTOME OIMCHIBACTCS YETHIPhMS KBAaHTOBBIMHU
YHCIIaMU:

— enaenoe keanmosoe wucao (N) mpuHUMaeT 3HadeHws 1,2,3, ..., o0 W yKa3pIBaeT Ha HOMED
SHEPreTHYECKOTo CII0s (YPOBHS), HA KOTOPOM HAXOJUTCS 3TOT DIEKTPOH;

— nobounoe kearnmosoe uyucio — opoumanvroe (1) npuaumaet 3uauenus 0 (s), 1 (p), 2 (d), 3 (f), ...,
n-1; ompenensier Gopmy ayeKTpoHHOro obOnaka (opbutanu): mapooOpazHOe 00JIaKO — S- MOAYPOBEHb,
ranresieo0pasHoe — P-moaypoBeHb, Oojee cinoxHbie hopmbl d- u f-moaypoBHwU;
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Puc. 2. ®opmbl 37eKTPOHHBIX 00JIaKOB (CJIeBa HAMpaBo S-, P-, d-, f-opOuraneii)

— MmacHumHoe Keanmosoe uucno (M) ONMpeAeNnseT MOJOKeHHe OpOHTAM B MPOCTPAHCTBE MO
OTHOIICHHUIO K MarHMUTHOMY IOJIIO 3€MJIH. S-OpOMTallb 3aHMMAeT OJHO €AMHCTBEHHOE MOJIOKEHUue, P-
opOHTallb UMEET TPH MOJOXKEHHsS MO OCSIM KOOpAHHAT, d-opOuTanp — msaTh monoxeHui, f-opOuramp —
CEMb IIOJI0KCHUM;

— DIIEKTPOH MPOSIBISIET 0c000e CBOWCTBO cnum (AHIII. SPIN — BEPETEHO), XapaKTepH3YIOIIee ero
BpallleHHe BOKPYT COOCTBEHHOW OCH IO YacOBOMl CTpENIKe WM MPOTUB yacoBOW cTpesku. IIpoexuus
CTIMHA, HA3BIBAEMAS CHUHOBbIM K6aHMO8bIM uuciom (Ms), MOKET IPUHAMATH JBA 3HAUYCHUS: + /1o, — /o .
OHM COOTBETCTBYIOT BpAIllEHHUIO JJIEKTPOHA IO YaCOBOM CTpEIKe M MPOTHUB YacOBOM CTPEIIKHU.
OHepreTu4ecKyro A4eiKy MOI'yT 3aHUMaTh MaKCUMYM JIBa JIEKTPOHA C Pa3HBIMU CIIMHAMM.

Hamnpasnenue Bpanienus 1o wacoBou IIpotuB yacoBou
CTpeJIKe CTpENKHU
CIUHOBOE KBAHTOBOE YHUCIIO. ............. +, 1,
O6o3HaueHue MEKTPOHA  ........ i l

6. DHEpreTUYeCKre YPOBHU U MOAYPOBHH PACIIOIOKEHBI Ha ONMPEACICHHOM PACCTOSIHUU OT sIIpa U
3aM0JIHAIOTCS JJIEKTPOHAMU I10 NPUHYUNY MUHUMYMA SHep2uu B CIEAYIOIIEM IOPSIKE:

15225°2p°®3s%3p®4523d °4p°5524d 5p®es%4f 50 %6pt 75?5 6d ™. . ...
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Aneopumm cocmagnenusi 21eKMpPOHHBIX POPMYI U IEKMPOHHO-2PAPUUECKUX CXeM AMOMO8 XUMUUECKUX
9/1eMEHMO8
Onexmpounas opmyna 2nemenma — 3TO TOPSAOK 3alOJIHEHUS JJIEKTPOHAMHM YpPOBHEH U
MIOAYPOBHEMN.



Onexmponno-epaguueckas cxema (popmyna) snemenma — pacrpesielieHue BICHTHBIX 3JIEKTPOHOB
10 SHEPTreTUYECKUM sTUCHKaM.

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

1) 3ammcats CHMBOII 3J1eMeHTa Si.

2) Omnpeneauts HOMEp meproaa — 3.

3) OmpenenuTh 4nCIo EKTPOHOB —14.

4) 3anucaTh TOCIIENOBATEIILHOCTh  3aIOJIHCHUS  JJIEKTPOHAMH  yPOBHEH H  MOJYpPOBHEH,
PYKOBOJICTBYSICH NEPHOANYECKON TAOIUIICH M TIOMHS, YTO HA NEPEOM CI0€ MOXKET ObITh MAKCUMAaJIbHO 2

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

MakCUMalibHO 18¢ S-, p- U d-mOAypOBHSIX; Ha uemeepmom — MakcumaibHO 32e¢ Ha S-, p-, d- u f-
MOYPOBHSIX.
Si — 15%25%2p°35°3p*
5) IoauepKHYTh BaJEHTHBIE 3JIEKTPOHBI.
6) PacnipesenuTh UX 10 MOAYPOBHIM TPETHETO CIIOSL, YKA3aB CTPEIKAMHU.

n=3 W] [TI°71]
L%

7) VYka3arh BO3MOXHBIC CTCIIEHH OKHMCJIEHHUS CT. OK. +4.
8) CocraButh (HOpMYITy BBICIIETO OKCH/IA, OXapaKTEPHU30BATh €TO.
Beicumii okcua SiO;. Xapakrep OKCH/1a KUCIIOTHBIA.

®opma npeacraBiaeHus pe3yJabTara:
BrinonHenHas paboTa MpencTaBiseTcsl MPENnojaBaTeiIo B TETPaad AJs BBIIOIHEHUS MPAKTUYECKUX U
KOHTPOJIbHBIX Pa0OT O AUCHUILINHE «XUMUs
BrimonHeHHBIE YIIpaXXHEHHUS
Kpurtepun onenuBanus:
Orenka "5" ctaBUTCS, €CITU CTY/ICHT:
1. BeIOJTHUI paboTy 6e3 OIMOOK U HEI0UETOB;
2. nomycTuil He 0oJiee OJTHOTO HEJI0UeTa.
Onenka "4" cTaBUTCS, €CIIM CTYJCHT BBINOJIHUI PabOTy MOJHOCTHIO, HO IOMYCTU B HEll:
1. He Gosiee oAHOM HETPYOOI ONTMOKK U OJTHOTO HEJI0UETA;
2. wu He 6oJjiee ABYX HEJ0YETOB.
Onenka "3" cTaBUTCS, €CIIU CTYACHT [IPaBUJIBHO BBIIOJIHUI HE MEHEE TIOJIOBUHBI PA0OTHI TN AOMYCTHI:
1. He Gosee ABYX rpyObIX OLIMOOK;
2. nunu He 6osee ogHOU rpy0oil U 01HOM HETpyOO OINOKK U OJJHOTO HEJI0UETA,
3. wu He 6oJee ABYX-TpeX HErpyObIX OIINOOK;
4. Wy OTHOU HETPyOOM OITMOKU U TPEX HEJ0UYETOB;
5. WK IpU OTCYTCTBUHU OLIMOOK, HO NMPH HATUYMU YETHIPEX-MISATH HE0UYETOB.
Ouenka "2" craBuTCs, €CIIM CTYJICHT:
1. 1omyCTHII YMCIIO OMMOOK U HE0UETOB MTPEBOCXOIAIIEe HOPMY, IPH KOTOPOH MOXKET OBITh BHICTABIIEHA
ornenka "3";
2. WM €CITU TIPaBWJILHO BBITOJIHUI MEHEE MOJIOBUHBI pabOThHI.



Tema 2.1 Ctpoenne aroma. Ilepuogudecknii 3axon u Ileppognyeckas cucreMa XMMHYeCKHX
aneMenToB JI.. MeHaeneeBa

IIpakTu4yeckoe 3ansaTue Ne6
Pemenue npakTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKHUX 32IaHNH HA XapaKTepHU3aLMI0
XHMHYECKHX 3JIeMeHTOB «MeTajlsinueckue 1 HeMeTaLI4eCKue CBOIicTBA,
3JIEKTPOOTPUIATEILHOCTH H CPOJACTBO K 3JIeKTPOHY XMMHUYECKHUX 3JIEMEHTOB B COOTBETCTBHE C UX
3JIeKTPOHHBIM CTPOEHUEM M MOJI0:KeHUEeM B MePUOINYecKoii cucTteMe xXumuiyeckux aemenTos JI.H.
MenpneneeBa».

Heﬂb: HAaY4YHUTHECA OIIPCACIATE MCTAUIMYCCKUE U HEMETAITININYECKUEC CBOMCTBA XUMHYECKUX
9JICMCHTOB.

IpakTuuyeckas padora popmupyer:
T1P66, TIP69, TIP610

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

MarepunanbHoe obecrnieyeHue:

VYuyebHas ayauTopus Ui NPOBEACHUS JIGKLIMOHHBIX, JTa0OPATOPHBIX U MPAKTUYECKUX 3aHATUH; I
TPYNIOBBIX W WHAWBUAYAIBHBIX KOHCYIbTAMK; JJISi TEKYIIETO KOHTPOJS | IMPOMEXKYTOUHOM
aTTectanuu: pabodee MECTO mpenojaBarens, paboune mecta odydaromuxcs, nocka. Komnbiorep: AMD
Atlon (tm)Il x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ mouuTop19”, mpoektop
EPSON EH-TW650, skpan HacteHnbiii Lumien Eco Picture - 1 mir.;

Muxkpockon "Mukpomen-C-13"-1 mr. YdeOHO-MeTOnMYecKas JOKyMEHTAIHs, JUIaKTHYECKHE
cpeactBa. Pabouee MecTo mpenoaaBarens: MEpCOHANbHbBIM KOMIIbIOTEP, paboune MecTa 00ydarouuxcs,
nocKa yueOHasi, yueOHasi MeOeb.

3ananmue:

Bormpocsr [ytst 3aKkperieHus: TEOPETHUSCKOTO MaTepraia K MPakTHIECKOMY 3aHSATHIO
1. Kakyro uadopmaruro gaér [lepuoanueckas cucteMa XUMUYECKUX AJIE€MEHTOB?
2. Yro Takoe aToM, MoJieKya?
3. Kakue yacTuiipl BXOJAT B COCTaB aroma?
4. TlpuBeauTte MPUMEPhl METALUIOB M HEMETAJLIOB.
5. ChopmynupyiiTe mpaBuiIa 3aMOTHEHHUS SHEPTETHUYECKUX YPOBHEH.

3aganus 1/ NPAKTHYECKOr0 3aHATHS:
OtBeThTe Ha 3aJaHNs, BEIOPAB BEIIECTBA M3 BAleTO BapHaHTA IO HOMEpPAMH...(TI0 YKa3aHHIO
YUUTEIS).

Bapuanrtsl
1 2 3 4 5
1 0) Na F C Ca
2 Li S Zn H I
3 Be Cu B Mg Ag
4 He Br K Ba P
5 N Al Ne Si Cl




6 Fe Ar Co Ni As
7 S Mg Ca 0] P

8 H B N Na C

9 Ba Si Li Cl Al
10 Ga P H Zn Se
11 C O S B K
12 F Ag Al N Kr

=

JlaiiTe Ha3BaHKE XMMHYECKHUX AJIEMEHTOB U3 BAIlIEr0 BapHUaHTA.

2. OmpenenuTe MECTOHAXOXKIEHHUE XHUMUYECKOTO JIEMEHTA U3 Balller0 BapuaHTa MO0 HOMEpPaMH... B
[Tepuonuueckoit cucrteMe X3, yKa3aB MOPSJAKOBBI HOMEp, HOMEP T'PYIIbI, TOATPYIIY, HOMEP
nepuoja U psa.

3. 3anumwure cXeMy CTPOEHHUS aTOMOB XUMHYECKHX DSJIEMEHTOB W3 Ballero BapuaHTa 0]
HOMEpaMHU...

4. 3anuummTe SNEKTPOHHYI0 KOH(QUTYPALHUIO SJEKTPOHOB B aTOMaX XHMMHUYECKHX JJIEKTPOHOB M3
MPEeABIYIIEr0 HOMEpa.

5. Ompegenute, ucnonb3yd [ICXD, u 3anummTe OTHOCUTEIbHBIE ATOMHBIE MAcCChl XMMHYECKHX
3JIEMEHTOB M3 BAIIETO BApUAHTA 110 HOMEPAMH....

6. Ykaxure KOIUYECTBO AJIEKTPOHOB, IPOTOHOB M HEUTPOHOB B aTOMaxX XUMUYECKUX DJIEMEHTOB U3

BallIET0 BapUaHTa 0] HOMEPAMH. . .

Brimummre B Ba cTOI0OMKAa XUMHUYECKHE 3HAKK METAJUIOB U HEMETAJUIOB U3 Balllero BapuaHTa.

8. 3amummre (GOpMyIBI BBICIIUX OKCHAOB M JICTYYHUX BOJOPOJHBIX COCIUHEHHH, 00OpPa30BaHHBIX

XUMHYECKUMH 3JIEMEHTaMU U3 Balllero BapuaHTa MO HOMEPAMHU. . .

~

Iopsiaok BINOIHEHNSI PadOTHI:

1. IToBTOPHUTH TEOPETUYECKUI MATEPHAJ 110 TEME MPAKTHUECKOTO 3aHSATHSI.
2. OTBEeTUTH Ha BOMPOCHI IS 3aKPEIICHHs TEOPETUYECKOT0 MaTepuaia.

3. BBITTOTHUTB 3a1aHHSI TIO TEME.

4. OdopMHTB OTYET.

Xoa padoTsi:
Kpamkue meopemuueckue u yueOno-memoouuecKkue mamepuaibl
no meme NPAKMUYECKO20 3aHAMUSA
Ilepuoguyecknii 3aK0H.

[Tepuonuueckuit 3akoH Obu1 OTKpbIT JI.M. MenaeneeBsiM B 1868 ronay. Ero coBpemeHHas
(GbopMyNIHpOBKa: CBONCTBA XUMHUYECKHX 3JEMEHTOB M 00pa3yeMblX HMHU COEIMHEHUH (IIPOCTBIX U
CJIO’KHBIX ) HAXOSATCS B IEPUOINYECKON 3aBUCUMOCTH OT BEJIMYMHBI 3apsiia aTOMHOTO Spa.

Ilepponuueckuil 3aKOH JIEKUT B OCHOBE COBPEMEHHOIO YUYEHHS O CTPOCHMHM BELIECTBA.
[Tepuonnueckas cucrema [[.M. MenaeneeBa BIsieTCA HArJIAIHbIM OTPAXKEHUEM NIEPUOJUYECKOTO 3aKOHA.

B nepuoanueckoil TabiuIle 3JI€MEHTHI PACIOJIOKEHBI B TOPAIKE YBEJIWYEHUs AaTOMHOTO 3apsia,
IpyNNUPYIOTCS B "CTPOKH U CTONOLBI" - IEPUOABI U TPYIIIIHL.

[lepuon - psAa TOPU3OHTAIBHO pPACHOJIOKEHHBIX XUMHUYECKHMX 3JIeMEHTOB. 1, 2 m 3 mnepuojsl
HA3bIBAIOTCS MAJIBIMH, OHU COCTOSIT U3 OJHOTO psiia 3JIeMeHTOB. 4, 5, 6 - Ha3bIBAIOTCS OOJBLIMMHU
MIEPUOJAMHU, OHU COCTOAT U3 IBYX PAIOB XUMUYECKUX DIIEMEHTOB.

['pynmoii Ha3bIBalOT BEPTUKAIBHBIA PSIJA XUMUYECKHUX D3JIEMEHTOB B TNEPUOAMYECKO Tabmuie.
DneMeHTBl cOOpaHbl B IPYIIbl HA OCHOBE CTENEHM OKUCIIEHHUS B BbICIIEM okcuje. Kaxknas u3 BOCbMH
TPYyNI COCTOUT U3 TJIABHOM MOATpYIIbI () U MOO0YHOM noArpymnisl (6).

[Tepuonuueckass tabmuna .M. MenneneeBa coAepKUT KOJOCCAIbHOE YHCIO OTBETOB Ha CaMble
pa3Hble Bompocsl. IIpu ymenom ee HCIOIb30BAaHMM Bbl CMOJKETE IMpPEANOoJararb CTPOEHUWE U CBOWCTBA
BEILECTB, YCIEIIHO MHUCAaTh XUMUYECKHUE PEAKIUU U pelaTh 3a1a4Hu.

Pagmnyc aToma.



Pangnycom aroma Ha3bIBarOT pacCTOSTHUE MEKIY aTOMHBIM SIAPOM M CaMOM JAJbHEH AJIEKTPOHHOMU
opbuTanpl0. JTO HE 4YeTKas, a YCJIOBHAas TpaHUIla, KOTOpas TOBOPUT O HambOojee BEPOSATHOM MeCTe
HaXO0X/IEHUS IEKTPOHA.

B nepuope paguyc atoma yMEHBIACTCS C YBEIIMUYCHUEM TOPSIKOBOIO HOMEpa 3ieMeHTOB ('—" cieBa
HaIpaso). DTO CBA3aHO C TEM, YTO C YBEJIIMYEHUEM HOMEPA IPYIIIbl YBEJIUYMBAETCS YUCIIO AIEKTPOHOB HA
BHEIIHEM YypOBHE. 3allOMHHTE, YTO JJISl AJIEMEHTOB TJIABHBIX MOATPYII HOMEpP TPYIIbI PaBEH UYUCITY
AJIEKTPOHOB Ha BHEIIHEM YPOBHE.

C yBenuueHuEM 4Hcia AJIEKTPOHOB OHU CTAHOBATCSA 0oJiee CKYUYEHHBIMH, TaK KakK MPHUTITHBAIOTCA
JPYT K IpYTy CWIIBHEE: 9TO U €CTh IPUYMHA MAJIEHBKOTO pajiyca aToMa.

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

B rpynne paguyc atoma yBeIMYMBAETCS C YBEIMYEHUEM 3apsija aTOMHBIX SiAEp - CBepxy BHuU3 "|".
YeMm OompIiie mepHo, TeM OOJbIIE HIEKTPOHHBIX OpOHUTANIe BOKPYT aTOMa, COOTBETCTBEHHO, M OOJIbIIE
ero paanyc. C yMEHBIICHUEM 3apsija arToMa B TpYIIe paguyc aToMa yMEHbIIAEeTCs - CHU3Yy BBepx "1".
OTO CBA3aHO C YMEHBIIEHUEM KOJMYECTBA 3JIEKTPOHHBIX opOuTaneil BOokpyr atoma. [lns mpumepa
BO3bMEM aTOMBI O0pa U ATIOMHUHHUS, SJIEMEHTOB, PACIOJIOKEHHBIX B OJIHOM IpyIIe.

Paduyc amoma 8 nepuode

(ymeHowaemces caeba ranpaBo —)
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Paduye amoma marensrull, g
CCME MDABICO 1.8 U 2as OPBUMAAU P -igi0e” Joawius;
Crtpoenue aToma.
ATOM — 3TO Mebyaiilias XMMHUYECKH HEAEeIMMas 4acTULa BEIIECTBA.
ATOMBI MOTYT COEOUHSTHCS JAPYr C JPYIrOM C TIIOMOIIBIO XHMHUYECKHUX CBA3€H B pa3inMyHOU
MOCJIeI0BAaTEIbHOCTH, 00pa3yst 0oJiee CI0XKHbIE YaCTUIBI — MOJIEKYJIbI.
MouJiekyjia — 3T0 Menbyalllliie YacTULbl, KOTOPbIE COCTOST U3 aTOMOB. OHHU SIBISIFOTCS XMMHYECKH
JeIUMBIMH.
ATOM cocTOUT M3 0ojiee MENKHUX, WM 3JeMEHTAPHBIX YaCTULl — IPOTOHOB (p), HEUTPOHOB (n) U
AJIEKTPOHOB (&).
B nenTpe aroma pacnosaraercst iapo, KOTOPOE€ COCTOUT U3 MPOTOHOB M HEUTPOHOB (UX oOIIee Ha3BaHUE
HYKJIOHBI), @ BOKpYI sJpa BpamlaloTcs »3JeKTpoHbl. OmnuchiBaeMas MOJENb aromMa Ha3bIBaeTcs
"manerapHoi” u ObuTa mpemokena B 1913 rony Benukumu ¢usukamu: Hunmscom bopom n DpHectom
Pezepdopaom.
DJIEKTPOHHAsI KOHPUTYypanHs aToMa.



DJEeKTPOHBI aTOMa HAXOJATCS B HEMPEPHIBHOM JIBIXKEHHH BOKPYT siipa. DHEPTUs 3JIEKTPOHOB
OTJIMYAETCS APYT OT APYra, B COOTBETCTBUH C TUM 3JIEKTPOHBI 3aHUMAIOT Pa3INYHbIE SHEPTETUUECKUE
YPOBHHU.

DHepreTuyeckue YpoBHHU MOAPA3AEIAIOTCS Ha HECKOJIBKO MOTYPOBHEH:

1. Ilepssiii ypoBeHb: COCTOUT U3 S-NIOAYPOBHSA: 01HOHN "1s" sueiiku, B KOTOpOH moMeniaroTcs 2
AJIEKTPOHA (3aITOJHEHHBIH 3JIeKTpOoHaMH - 152)

2. Bropoii ypoBerb: COCTOUT U3 S-TIOAYPOBHS: OAHOH "s" sueiiku (2s2) u p-nogypoBHs: Tpex "p"
siaeek (2p6), Ha KOTOPBIX MTOMENIAeTCs 6 AJIEKTPOHOB

3. Tperwnii ypoBeHb: COCTOUT U3 S-TIOAYPOBHS: 0/1HOM "s" stueliku (3s2), p-moaypoBHs: Tpex "p"
staeek (3p6) u d-nmogyposus: st "d" sueek (3d10), B koTopsix momeraercst 10 3J1eKTpOHOB.

4. YetBeptblil ypoBeHb: COCTOUT U3 S-NIOAYPOBHS: OAHOM "s" ssuelku (4s2), p-IOAYpOBHS: TPEX
"p" sueek (4p6), d-mogyposHs: maTH "d" sueek (4d10) u f-mogypoBHs: cemu "f' sueek (4f14),
Ha KOTOPBIX oMemaercs 14 371eKTpoHOB.

IIpaBuiia 3an0JIHEHUS IJIEKTPOHHBIX OPOUTAJIe U IPUMepPbI

CymiecTByeT psii HpaBujl, KOTOpPbIE NPUMEHSIOT INPU COCTABIECHUHU AIIEKTPOHHBIX KOH(PUIYypalui

aTOMOB:
o Crnepsa cienyer 3al0JHUTh OPOUTAIM C HAUMEHBIIEH SHEPruel, U TOJIbKO IOCIe NEPEXOIUTh K
SHEPreTHYecKH 00Jiee BBICOKUM
Ha opGuTtanu (B ogHOM "s4eiike') HE MOXKET pacnojaraTbCst 0oJiee IByX JIEKTPOHOB
OpOuTanu 3amoNHAIOTCA 3JIEKTPOHAMU TaK: CHayalla B KOKIYIO SYEHKY MOMEMIAI0T MO OJHOMY
AJEKTPOHY, IIOCJIE YEro OpOUTAIN JONOJHSIOTCS €€ OAHUM 3JIEKTPOHOM C MPOTHUBOINOIOKHBIM
HarpaBJIeHUEM
o [Tlopsimok 3amonaenus opoutaneit: s — 2s — 2p — 3s —» 3p —>4s — 3d > 4p — 5s —> 4d — 5p
— 6s
Jlo;oKHO OBITH, BBl OOpaTHIIM BHUMAaHHE HAa HEKOTOPOE HECOOTBETCTBHE: MOCiE 3p TOIYpOBHS
cleayeT mepexo K 4s, XOTs JOTUYHO ObLIO OBl 3aMOJIHUTH 10 KOHIA 4s moaypoBeHb. OqHAKO
MpUpPO/A pacmopsauiach HWHaye. 3allOMHHUTE, 4YTO, TOJBKO 3alOJHUB 4S IMOAYPOBEHb JABYMS
3JIEKTPOHAMHM, MOYKHO NIepeX0AnuTh K 3d MoypOBHIO.
AJITOPUTM COCTABJIEHHSI CXeMbI CTPOECHHS aTOMAa

1. 3anucaTth cuMBOT dNeMeHTa — HarpuMmep Na

2. 3ammcath 3HAYCHUE 3aps/a sSjapa aToMa HaTpus (3apsia sapa co 3HAKOM +

paBeH MopsSAKOBOMY HOMepy aneMenTa) — Na +11

3. anee 3ammcarh KOJIHYECTBO OJIIEKTPOHHBIX CIIOEB B aToMme (YUCIO

3JIEKTPOHHBIX CIOEB paBHO HOMEPY MEPHOJia, B KOTOPOM HAXOJUTCS SJIEMEHT — HATpUil —

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

4. Kosin4ecTBO 3JIEKTPOHOB HAUMHATH 3alMChIBATh C MIOCJIEAHETO JIEKTPOHHOIO YpOBHA  (ciost). Y

aTOMOB D3JIEMEHTOB TIJaBHBIX MOATPYNI Ha IIOCJIEIHEM 3JIEKTPOHHOM CJIO€ YHUCIIO 3JIEKTPOHOB

paBHO HOMepYy TIpymmbl. Y aTroMoB

AJIEMEHTOB TIOOOYHBIX TOATPYII Ha TIOCIETHEM JIEKTPOHHOM CJIO€ Beerya 2 3JIeKTpoHa.

Hatpuii B [ICX3 Haxoautkes B | rpytme, riaaBHOM MOATPYIIE, 3HAUUT y HETO Ha

MOCTICTHEM AJIEKTPOHHOM CJIo€ 1 3JIeKTpOH. Na+11)))
1
5. Ha mepBOM 2JIEKTPOHHOM CJI0€ Beeria 2 JIeKTpoHa (KpoMe aToMa BOIOpO/Ia)
Na+11) ) ) 2 1

6. KosmuecTBO 3JIEKTPOHOB HA OCTaBIIEMCSI JJICKTPOHHOM CIIO€ CYHMTATh I10
pa3HHMIIE 3apsi/ia aTOMA U YKCJIa 3aIMCaHHBIX 3JeKTpoHOB (113=8).
Na+11) )) 281
7. Jlanee 3anucath dJIEKTPOHHYIO GopMyy (MCTIONB3YS TOJICKA3KY) 1522322p63s1
8. PaccunTarh KOIHYECTBO JICKTPOHOB, IPOTOHOB W HEHTPOHOB B aTOME.
s atoma Hatpust: P=11, e=11, N=23-11=12.
MeTta/uin4ecKkue ¥ HeMeTaJIHYecKre CBOMCTBA



B nepuoze ¢ yBennueHneM 3apsia aToMa METaNIMYeCKUe CBOMCTBA 0CIabeBalOT, HEMETAIUIMYECKHE -
ycunuBarotces (cieBa HampaBo "—'"). B rpynme ¢ yBenmnueHueM 3apsiga aToMa METAJUTMYECKHUE CBOMCTBA
YCUIIMBAIOTCS, a HEMETAJUTHUECKUe - ocinabeBaroT (cBepxy BHU3 "|").

CpaBHMM MeTaJUIMYECKHE W HeMeTauimueckue cBorictBa Rb, Na, Al, S. Harpwuii, amomuHuii u cepa
HAXOJATCS B OTHOM Iepuozie. Meranmnueckue cBoicTBa Bo3pacraotT S — Al — Na. Harpuii u pyouamii
HaxOoJSATCs B OJTHOM TPYIIE, METAINTMYSCKHE CBOMCTBA Bo3pacTaroT Na — Rb.

Takum 00Opa3oMm, camble CHIIBHBIE METANTMYECKHE CBOICTBAa MPOSBISET PYOMIWH, HO C ApPYroi
CTOPOHBI - y HEro camble cialble HemeTauimueckue cBoicTBa. Cepa obnagaer camMbIMU CIaObIMU
METAJINYECKUMU CBOMCTBAMU, HO, €CJIM IIOCMOTPETH IO-APYTOMY, CEpa - CaMblii CUIIBHBIN HEMETAJLIL.

Pacnipenenenne MeTamuioB M HEMETAJUIOB B MEPUOIUYECKON TaOJMIe TakxkKe SBISETCS HarJsIHBIM
oToOpa)KeHHEM 3TOro mpaBuia. Ecian mpoBecTH yCIOBHYIO JIMHUIO, MPOXOASIIYI0 OT Oopa 10 acrara, TO

CIipaBa OKaXXyTCsJa HEMETAJLIbI, a CJICBa - MCTAJIJIbI.
3aKOHOMEPHOCTU USMEHEHWA CBOWCTB NPOCThIX BELECTB
W coeguHeHun

CBowncTBa B nepwopge B rpynne

MeTannuyeckue CBoOWNCTBa
NpOCTBIX BELWECTB

oCNabesanT YCUAWMBAKOTCH

OcCHOBHbIE CBOACTBA
BbICLUMX OKCUAOSB U MAPOKCUMAO0B

ocnabesaloT | YCUAMBAIOTCA

HemeTannu4yeckme cBolcTBa
ApoCTbiX BEWECTE

YCUAMBGIOTCH | OC/AA0Eesart

KuncnotHsie csoiicrea
BbICLLUMX OKCMAOB N MAPOKCUAOS

yown ocnabesaloTt

Boiciiue okcHabI M JieTy4re BOJIOPOAHbIE COeTHHEHUSI.

B nepuoanueckoii Tadbnuue JI.M. MenzeneeBa Hike 7 MEpHOJa HaXOJMTCS CTPOKA, B KOTOPOM IS
KaKJOU TPYIIBI yKa3aHbl COOTBETCTBYIOIIME BBICIINE OKCHJIBI, HIXKE CTPOKA C JETYYHMMH BOJAOPOIHBIMU
COCIMHCHHSIMU.

JI71st 57IeMEeHTOB TJIaBHBIX MOATPYII HaywHast ¢ [V rpynmsl (B OOJBIIMHCTBE Cly4yae) MakCHUMallbHas
crenenb okucieHus (CO) ompenensiercss no HoMmepy rpynmnbl. K mpumepy, nns cepsl (B VI rpynme)
MakcuMaibHas CO = +6, KoTopyro oHa nposiBseT B coeauHeHusx: HySOy, SO:s.

B tabmuue BugHo, uro ans Vla rpynnel dopmyna Beiciiero okcunga ROs, a, x npumepy, ans Illa
rpynmsl - Ry03. Hanummewm Beicine okcunsl ais BemectB u3 VIa : SOz, SeO3, TeOs u Illa rpynmer: B,03,
A|203, Gay0s.

dopma npeacTaBiaeHus pe3yabrara:
BeimonnenHast paboTa mpeacTaBisieTcs MPErnojaBaTeNlio B TETPaaAU Ui BBITOJHEHHS MPAKTHUYECKUX M
KOHTPOJbHBIX padOT MO AUCHUIIIUHE «XUMUS»
BelntonHeHHBIE yIIpa)KHEHMS

Kpurepun ouenuBanus:
Onenka "5" cTaBUTCS, €CIIU CTY/IEHT:
1. BIOTHIIT paboTy 6€3 OmuOOK U HEJJOUETOB;
2. ponmycTHi1 He 6oJiee 0JTHOTO HeloueTa.
Onenka "4" cTaBUTCS, €CIIU CTY/ACHT BBIIOIHWI PpabOTy MOJHOCTHIO, HO TOMMYCTHII B HEH:
1. He 6onee oHOM HETPYOOU OMIMOKK M OJHOTO HETOYETa;
2. unu He OoJiee IByX HEJJOUETOB.
Onenka "3" cTaBUTCS, €CIHM CTYJCHT MPABUIBHO BBIIOJIHHIII HE MEHEE TIOJIOBUHBI PAOOTHI MIIM JOMYCTHIL:
1. He Gonee ABYX TpyObIX OMIKOOK;
2. unu He 6oJjee oJTHOM TpyOOit M 01HOM HerpyOoi omMOKK U OHOTO HEJ0YETa,;
3. unu He 60Jee NBYX-TPeX HErpyOBIX OMMOOK;
4. unu otHON HEerpyOOil OIIMOKY U TPEX HEA0UETOB;



5. WM TIPU OTCYTCTBUU OIIUOOK, HO MPU HATTUYHUU YETHIPEX-TISITH HEIOUETOB.

Ouenka "2" craBuTCS, €CJIM CTYJICHT:

1. nomycTri YrcIo OMUOOK M HEIOUYETOB MPEBOCXOASAINEE HOPMY, IPH KOTOPOI MOXET OBITh BHICTaBJICHA
orenka "3";

2. WM €CTIU TIPABUIILHO BBITIOJTHIII MEHEE MMOJIOBHHEI pA0OTHI.



Tema 1.4 AzoTconep:kaime OpraHndecKue coeMHeHUs

JlabGoparopHoe 3ansTue Nel
KauecTBeHHBbIe peakiiun HA OeJIKH

Heﬂb: OBJ'Ia,Z[eHI/Ie HaBbIKaMU IMPOBCACHUA XUMHYECCKHX OIIBITOB, IIOATBEPXKAAOIINX CBOMCTBaA
OCJIKOB M MX HaXOXXIACHUC B MPOAYKTAX MAUTAHUA.

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

MarepuajibHoe o0ecnieyeHue:

YyeOHast ayAuTOpHst JAJIs IIPOBEACHUS JICKIIMOHHBIX, JTa00paTOPHBIX M MPAKTHYSCKUX 3aHATUN; JIJIS
TPYNIIOBBIX W WHAMBHUIYAIBHBIX KOHCYJbTAIMHA; Ui TEKYIIEr0 KOHTPOJS U IMPOMEKYTOYHOMH
aTTecranuu: pabodee MECTO IperoaaBarels, paboune Mecta odyqaromuxcs, nocka. Kommerotep: AMD
Atlon (tm)Il x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ mouutop19”, mpoekrop
EPSON EH-TW650, skpan Hactennsiii Lumien Eco Picture - 1 ir.;

Muxkpockon "Mukpomen-C-13"-1 mr. YuyeObHO-MeToAanuecKass AOKYMEHTAIus, TUIAKTHYECKHE
cpenctBa. Pabouee MecTo mperomaBaress: MePCOHATBHBIA KOMITBIOTEp, paboune mMecTta 00ydJaronuxcs,
nocka yueOHasi, yaeOHas MeOelb.

3ananue:
1. Obopmute Tabmuiry HaOIIOICHUH 3 KOJIOHKY

IMopsinok BbINoOJIHEHUs padOTHI:

1. Hanmimre nens 3aHATHS

2. IlpoBenute paboTy

3. OTBeThTE Ha BOMPOCHI, 3aMIOJTHUTE TAOIHILY

4. Cnenaiite BBIBOJI O MPOJIETAHHOM padoTe.

KoHTposnbHBIE BOITPOCH

1. Kakoit coctaB umeeT moJiekysa oenka?

2. KakoBa cTpykTypa 0enkoBoil MosieKybl?

3. Kakue XxuMu4eckne CoelMHEHHsI B OPTaHU3Me HCIIONB3YIOTCS JJIsl CHHTE3a OeIKOB?
4. Yto mpoucxXouT ¢ OeaKaMH Mo AEWCTBUEM BHEIIHUX (PakTOpoB?

Xoa pa0doThI:

OmnsiT 1. [lenarypanus pactBopa Oenka

[Tops 10K BBIMOHEHUS OMbITA
B npoGupky, cogepxkainyto 0enok KyprHOro siiiia (anb0yMuH), TPUINTh KOHIIEHTPUPOBAHHYIO COJISIHYIO
kucioty. (HCI)
OTBeThTE Ha CIENYIOIINE BONPOCHI U CAETIANTE BHIBOJBI.

Yro BBl HAOIOMAETE?

YTo MpoucXOoaUT C MOJIeKyIamMu Oenka?

Kak HasbiBaercs 3TOT mporiecc? (HalTH B yueOHUKE)

OmpiT 2. [{BeTHBIE peakIuu OEIKOB
[TopsIOK BBITIOTHEHUS OTIBITA
1. B Tpu npobupku Hayerite mo 0,5 M1 pacTBOpa SMYHOTO OeKa.



Omnpit Nel. O6Hapyx)eHUe MeNTUIHBIX CBsi3el (OMypeToBast peaKiius)

2. B mepByro npobupky HanedTe mo Heckoyibko kamenb meioun (KOH mmum NaOH) u pactBopa
CuSO4. Habmonaiite nosiBJIeHHE KPacHO-(hHOJIETOBOTO OKPALTHBAHHUS.

OmnbiT No2. O6HapyxeHue OCH30JIbHBIX KOJel (KCAaHTOIPOTEHHOBAS PEAKITHS)

3. Bo BTOpyI0 mpoOupKy 100aBbTE HECKOJBKO Kareidb KOHIEHTPUPOBAHHOW a30THOW KHUCIOTHI
HNO3 (Ocropoxno!). HaGmrongalite mosiBIEHHE SPKO-KEITOIO OCAIKA, JOKA3BIBAIOIIETO HAJTUYHE
OEH30JIbHOTO KOJIbIIa B MOJIEKYJIE OeJKa.

OmnbiT Ne3. O6HapykeHHUE Cepbl B MOJIKYJIax Oelika (Cyab(OruapuiibHas pEaKIIHs)

4. B Tperpio mpoOUpKy 100aBbTE HECKOJNBKO Kameiab pacTBopa amerara cBuHma (1) —
(CH3COO)2Pb u menouu, Harpeite. HabmrogaiiTe BbiageHne yepHoro ocaaka PbS, mokaspiBaroriero
HAJIMYHE Cepbl B MOJIEKYJIe OelKa.

5. Cnenaiite 3akiIt0ueHNE O peaklUsIX oOHapyKeHHsI Oelka B 00beKTax.

OmnpIT 4: PacTBOpeHue IIIMIeprHa B BOJIE U €0 B3aUMOJICHCTBHE C TUAPATOM OKHCH MEJIH.

[Tops 10K BBINONTHEHUS OMbITA

1. B OJHY IPOOMPKY npuiieiTe 1 M. Boabl U 2 — 3 KaIuiu TIUIEpUHa, a B APYTyI0 IPOOUPKY
npuneiite 1 mi aTunoBoro cnupra . B36onTaiite. O6paTuTh BHUMaHKHE HA PACTBOPUMOCTD TUIMLIEPHHA U
3TUI0BOrO cniupra. CrenaiTe BHIBOIBI.

2. K paz6aBiennomy pactBopy CuSO4 mnpumute HeOodbimoil u30biTok NaOH. Chuthb
n30bITOoK xuakoctu ¢ Cu(OH)2, ocraBmryrocst yacTh B300dTaTh B 2 — 3 MII. BOABI M J100aBUTH €€ K
pacTBoOpy IUIMLIEPHHA.

3. CnenaTp BBIBOA O pAcCTBOPHMOCTH CIHPTOB B BOJE M 3allMCaTh PEAKIUI0 dYepes
CTPYKTYpHYIO popmyny mexay rauuepuraoM u Cu(OH)2.

OmpiT 3. OGHapy)KeHue Oeska B KypHHOM SIHIE U MOJIOKE.
ITpurorosnenue pactBopa Oenka. s 3Toro 6en0k KypuHOro siina pactsopure B 150 Mi1 BOJBI.
B onny npoOupky npuneiite 4Ma pacTBopa KypUHOTO filia a, B Ipyryi0 IpoOupKy - 4MJI MOJIOKA U B
Kaxayro npobupky no6aBpTe 4mu menoudn NaOH wu 2mn pactBopa coimum CuSO4. IlosBnenue
XapaKTepHOTro (PUOIETOBOrO OKpaIIMBaHUs YKa3bIBaeT Ha HAJIMUME OeliKa.
3anosHuTe TabIMILy.

OmnbIT HaOmronenue YpaBHeHue BriBon
peakuuu

OOHapyxeHHe 0es1ka B KYPHHOM sliilie U MOJIOKe

1.1.IIpurorosne
HUE pacTBopa Oelnka.
Jlnst  sToro  Genok
KYpPUHOT'O sTUIIa
pactBopute B 150 M
BOJIBL.

1.2.B OJIHY
MpOOUpPKY  IpHIIeHTE
4mn pacTBopa
KYpUHOTO siilla a, B
ApYryil0 TPOOUPKY -
4mMn MoONOKa Hu B
KaXAyl0  NPOOUpPKY

100aBbTE 5V )¢
mexourd NaOH u 2mn
pacTBopa COJIA

CuSOg.




Yro
HaOronaere?

dopma npegocTaBjeHHs pe3yibTaTa
Otyer 0 MpojeTaHHON paboTe, BHIBOIBI HAa KAKIBIA OIBIT, 3alI0JHEHHAsT TaOJHIIA, BHIBO 10 BCEi
naboparopHoit pabote

Kputepuu oneHuBanus:

Ouenka "5" craBuTCS, €CJIM CTYJICHT:

1) npaBUIILHO OIIPEIEIIHII LIENb OIbITA,;

2) BBIMOJHUI PabOTy B IOJTHOM OOBEME C COONIOJCHHEM HEOOXOIUMOW IOCIEI0BATEIHHOCTH
MIPOBEJICHUS OIBITOB U U3MEPCHHIA,

3) caMOCTOATENbHO M pALMOHAIBHO BbIOpan ¥ TMOATOTOBWJI JJI ONBITa HEOOXOAMMOE
000pyZ0BaHUE, BCE OIBITHI TPOBEI B YCIOBUAX M PEKUMAaX, 00ECIIEUNBAIONINX OTYYCHUE PE3yJIbTaTOB U
BBIBOJIOB C HAUOOJIBIIEH TOYHOCTBHIO;

4) HAy4yHO TPAaMOTHO, JIOTUYHO OIMKCAI HAOMIOJeHUS W CHOPMYIUPOBAT BBIBOABI M3 OIBITa. B
MPEJICTAaBJICHHOM OTYETe MPABHIIBHO U aKKYPaTHO BBIIIOJIHUI BCE 3alMCH, TAOIHIIbI, PUCYHKH, YEPTEKH,
rpaduKy, BEIYUCICHUS U CIICJIal BBIBOIBL;

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

6) TposBISET OPraHU3allMOHHO-TPYAOBbIE YMEHUs (MOJAEpKUBAET YUCTOTY pabodero mecra u
MOPSAZIOK Ha CTOJIe, 9KOHOMHO HCIOJIb3YET PACXOHbIC MAaTEPUAIIbI).

7) PKCIIEPUMEHT OCYHIIECTBIISICT MO IUIAHY C YYETOM TEXHHKHA O€30MacHOCTH W MPaBMJI PabOTHI €
MaTepuagamMu U 000pyA0BaHUEM.

Orenka "4" craBUTCS, €CIIM CTYJICHT BBITIOJHIII TpeOOBaHUS K orieHke "5", HO:

. OTIBIT MIPOBOJIJ B YCJIOBHUSAX, HE 00€CTIEUMBAIOIINX JOCTATOYHON TOYHOCTH U3MEPEHHIA;

. WK OBLIO JIOIYIIEHO /1Ba-TPU HEJI0YETA;

. WK He 6oJjiee 0THON Herpy0oil OMMOKM 1 OHOTO HEl0YeTa,

. WM SKCIIEPUMEHT IIPOBEIEH HE MOJHOCTBIO;

. WIHM B ONTMCAHUH HAOJIO/IEHUH U3 OMbITa TOMYCTHJI HETOYHOCTH, BBIBOJIBI CEIAT HETIOJIHEIE.

Orenka "3" ctaBUTCS, €CITU CTYJICHT:

1. mpaBUIBHO OMPEAETUI IENb OMbITa; PaOOTY BHIMIOIHAET MPABUIHLHO HE MEHEE YeM HAloJIOBHHY,
OJTHAKO 00BEM BBIITOJIHEHHOM YaCTH TAKOB, YTO MO3BOJISICT MOJIYYUTh MTPABMIIBHBIC PE3YIIBTATHI U BHIBOJIBI
M0 OCHOBHBIM, MPUHITUITHAILHO BaXKHBIM 3a71a4aM paboThI;

2. unu noao0p 060pyaoBaHMsl, 0OBEKTOB, MATEPUAJIOB, a TAKXKe pabOTHI 110 Hayaly OINbITa MPOBEI C
MTOMOIIBIO YUUTEINSI; UM B XOJI€ TIPOBEICHUS OTbITa M U3MEPEHH ObLITN JOMYIIEHbI OIIHOKH B OMMMCAHUN
HaOmo1eHuH, GOpMYITHPOBAHUU BBIBOJIOB;

3. OMBIT MPOBOAMJICS B HEPALMOHAIBHBIX YCIOBHSX, YTO MPHUBEIO K MOITYYEHHUIO PE3YyJIbTaTOB C
OoJblIIel MOTPEIIHOCTHIO; WM B OTUETE OBUIM AOMYIIEHBI B OOIIEH CIOKHOCTH He 0oJjiee JBYX OIMINOOK
(B 3amuCsAX €IUHUIL], U3MEPEHUSX, B BBIYUCIECHUSX, Ipadukax, TabauIax, cxeMax, aHalu3e MorpeurHocTei
U T.J.) HE TNPUHIUNHAILHOTO /Jig [JaHHOW paboThl XapakTepa, HO TOBIHUSABIIUX Ha pPeE3yibTar
BBITIOJTHCHHUS; WJIM HE BBITTOJTHEH COBCEM HJIM BBITIOJIHEH HEBEPHO aHau3 morpentHocteit (9-11 kiacce);

4. nomyckaet TpyOyro ommMOKY B XOfe dKCIepUMeHTa (B OOBSICHEHUU, B OPOPMIICHUU pabOTHI, B
COOJIIOIGHUN TIPaBWJI TEXHUKU 0€30MacHOCTH Ipu padboTe ¢ MaTepuaniaMu U o0OpylOBaHUEM), KOTOpas
WCIIPABIIAETCS IO TPEOOBAHUIO YUUTEIIS.

Ouenka "2" craBuTCs, €CJIM CTY/JICHT:

1. HE ompeneNnui caMOCTOATEIBHO IENb OIBITA; BBHIMOIHUI PaboTy HE MOIHOCTHIO, HE TIOTOTOBHII
HY)KHOE 00O0pylnoBaHME M OOBEM BBIOJIHEHHON 4YacTU pabOThl HE MO3BOJIAET CAENATh IMPaBUIIbHBIX
BBIBOJIOB;

2. WM OTIBITHI, U3MEPEHUS, BEIYUCIICHUS, HAOJIOICHUS TIPOM3BOIMIUCEH HEMPABUIIHHO;

3. unu B X0/1€ pabOTHI M B OTYETE OOHAPYKUIINCH B COBOKYITHOCTH BCE HEJOCTATKU, OTMEUEHHBIC B
TpeboBaHUAX K orleHKe "3";

hn B~ WN —



4. nomyckaet aBe (1 6ojee) rpyObie OMMOKHM B X0O/€ SKCIIEPUMEHTA, B 00BSICHEHNH, B 0(pOpMIICHUN
paboThI, B COOJIFOICHUH TIPaBUJI TEXHUKH O€30I1TaCHOCTH TPpH paboTe ¢ BemecTBaMu U 000pyIOBaHUEM,
KOTOPBIE HE MOXET UCTIPABUTH JJAKE TI0 TPEOOBAHUIO YUUTEIIS.



Tema 2.3 /IucnepcHbie cucTeMbl H (PAKTOPHI UX YCTOHYHBOCTH

JlaGopaTopHoe 3aHsiTue Ne2
IIpuroroBJ/jieHue pacTBOPOB

Heab: popMupoBaHre yMEeHHI MIPUTOTOBIICHUSI PACTBOPOB PA3IMYHOM KOHIIEHTPALIUH U3 CYyXOM COTI
w1 0oJ1ee KOHLEHTPUPOBAHHOTO pacTBOPA.

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

MarepuajibHoe o0ecnieyeHue:

YyeOHast ayAuTOpHst AJIs POBEACHUS JICKIIMOHHBIX, 1a00paTOPHBIX W MPAKTHYECKUX 3aHATUN; IS
TPYNNOBBIX M HMHAUBUAYaJIbHBIX KOHCYJIbTALMMA;, ISl TEKYLIEro KOHTPOIS M MPOMEKYTOYHOU
aTTecranuu: pabodee MECTO TperoaaBarelsi, padboune Mecta odOyJarommxcs, nocka. Kommsrorep: AMD
Atlon (tm)Il x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ mouutop19”, mpoekrop
EPSON EH-TW650, skpan nHactennsiii Lumien Eco Picture - 1 mir.;

Muxkpockon "Mukpomen-C-13"-1 mr. YuyeObHO-MeToanuecKass IOKYMEHTAlus, IUIAKTHYECKHE
cpenctBa. Pabouee MecTo mperomaBaress: MepCOHATbHBIA KOMITBIOTEp, pabodne mMecTta 00ydJaronuxcs,
nocka yueOHasi, yaeOHas MeOelb.

3aganue:

1. IMpurotoButs 0,5 1 20% pactBopa HySO4, McX0/15 U3 KOHIIEHTPUPOBAHHOTO PACTBOPA, IFIOTHOCTD
Kkotoporo 1,84 r/em®,

2. ITpuroroButs 100r 36% pactBopa H3PO,, cMemas 44% u 24% pacTBOpBI 3TOM KUCIOTHIL.

3. PaccunTarh KOMMUYECTBO XJIOPHIA HATPUSI B3ATOTO JIIS IIPATOTOBIICHUs 250 MIT pacTBopa.

IMopsinok BBINOJTHEHHS PA0OTHI:

1. Hanmummmre 1ienb 3aHITUS

2. IlpoBenute paboty

3. OTBeThTE HAa BOMPOCHI, 3aMOJIHUTE TAOTHUILY

4. Cuemnaiite BBIBOJI O MPOICIIaHHON padoTe.

KoHTpoiabpHbIe BOIPOCH!
1. Yro Takoe pa3z0aBIeHHBIN pacTBOP; KOHIIEHTPUPOBAHHBINA PacTBOP?
2. Uro Ha3bIBaeTCsl MACCOBOIA 10Miel pacTBopeHHOro BetiectBa? [o kakoit hopmyne paccuntbiBaeTcsi?
3. Uro noka3pIBaeT MOJISIpHAst KOHIIEHTparwms pactBopa? [To kakoit hopMyrie pacCauThIBacTCS?

Xox padoThbI:

PacTBOpBI UTparOT BasKHYIO POJIb B )KUBOM M HEXKHUBOM IIPUPOJIE, & TAKXKE B HAYKE U TEXHUKE.
BobImHCTBO (PM3HOTOTHYECKHX TPOIIECCOB B OPraHM3Max 4YeIOBeKa, dKUBOTHBIX U B PACTEHUSX, Pa3IMUHBIX
MIPOMBIIUIEHHBIX MPOLIECCOB, OMOXMMHUUECKUX MPOLIECCOB B IOUBAX U T.I1. POTEKAIOT B pacTBOpAXx.

PactBOp — 3TO roMOreHHass MHOTOKOMIIOHEHTHAs! CUCTEMA, B KOTOPOI OJTHO BEIIECTBO PACIIPEAEIIEHO B
cpeJie APYroro Win IPyrux BEIIECTB.

PacTBOpBI MOTYT OBITH B Ta3000pa3HOM (BO3/1YX), ’KHMIKOM U TBEpP/IOM (CIUIABbI, IIBETHHIE CTEKIIA)
arperaTHbIX COCTOSIHUSIX. Halre Bcero mpuxourcst paboTaTh C )KUAKUMH PaCTBOPAMHU.

ConepxaHue JaHHOTO BEIIECTBA B €AMHULIE MAaCChl WM 00bEMa PacTBOPA Ha3bIBACTCS KOHIIEHTpalen
pactBopa. Ha npakTike Hanbosee yacTo Mojab3yrTcs CASAYIOIMMU CIIOCOOaMH BBIPaKEHHSI KOHIIEHTPALIUH:
1. MaccoBas 10511 — OTHOIIIEHHE MacChl JaHHOTO KOMITOHEHTA B pacTBOpE K 00IIEeH Macce 3TOro pacTBopa.
MaccoBast 705151 MOXKET OBITh BhIpa)Ke€HA B JJOJISIX €IMHULIBL, TIporieHTax (%), mpomuuie (ThicsuHast



4acTh %) U B MUJJTMOHHBIX JIOJISIX (MJIH_l). MaccoBasi 10J11 JAHHOTO KOMIIOHEHTA, BBIPAKEHHAS B
MPOLIEHTAX, TTOKA3bIBAET, CKOJILKO TPaMMOB JTAHHOTO KOMITOHEHTa coaepkutcst B 100 r pacTBopa.

2. MaccoBasi KOHIIEHTpAIMs — OTHOLIIEHHE MacChl KOMIIOHEHTA, COAEPIKAIIIEroCs B PaCTBOPE, K 00beMy
TOTO pacTBOpa. EMHUIIBI M3MepeH st MACCOBOI KOHLICHTPALMH - KI/M-, I/IL.

3. Turp T— 4ucno rpaMMOB PacTBOPEHHOT'O BeliecTBa B 1 Mi1 pacTBopa. EquHuIIbI n3MepeHus THTpa —
/M1, KT/’

4. MonspHas KOHIIEHTPALMSI ¢ — OTHOILIEHNE KOJIMYECTBA BELIECTBA (B MOJISIX), COJEPIKAILIETOCS B
pacTBope, K 00beMy pacTBopa. EuHuUIEI i3MepeHust - MoIB/M’, (mous /). PacTBOp, MMeroIIINit
KOHIIeHTparuio 1 Momb/i1, ob6o3Hadarot 1 M; 0,5 mMob/n, o6o3nagarot 0,5 M.

5. MonsipHasi KOHLIEHTPALMS SKBUBAJICHTOB Cy (HOPMaJIbHASI KOHIIEHTPALHST) — 3TO OTHOILICHUE
KOJIUECTBA BEIECTBA SKBUBAJICHTOB (MOJIb) K 00beMy pacTBopa (11). Equxuiia nsMepeHnss HOpMaIbHOM
KOHIIeHTparmu Moiiw/J1. Hampumep, ¢, (KOH) =
1 Monb/1, ¢5(1/2H2SOy) = 1 mMoib/i1, ¢5(1/3 AICI3) = 1 Mosnb/s1. PacTBOp B 1 71 KOTOPOTO COACPIKUTCS
1 monb BellecTBa SKBUBAIICHTOB, HA3bIBAIOT HOPMAJILHBIM U 0003HAYal0T 1 H.

6. MossutbHOCTB b - 3TO OTHOIIICHHE KOJIMYECTBA PACTBOPEHHOI'O BEIIECTBA (B MOJISIX) K Macce m
pactBoputes. Enunuia u3MepeHns MoisIbHOCTH - Moiib/Kr. Hanpumep, b(HCI/H,0) = 2 Monb/kr.

7. MomnsipHas 10715 — OTHOIIICHUE YUCIIa MOJICH PaCTBOPEHHOTO BEIIIECTBA K OOIIIEMY YUCITY MOJIeH
BEILIECTBA U PacTBOpUTEIIsl. MolsipHast OISl MOXKET ObITh BhIpa)KeHa B JIOJISIX €UHUIIBL, TporieHTax (%),
MPOMMIIE (TBICAYHAS YacTh %) U B MUJUIMOHHBIX JIOJISAX (MnH'l).

JI7st mpuroToBiieHHs pacTBOPOB OIPEAETIEHHOM KOHIIEHTPALIUH, [l TOYHOTO U3MEpEeHHsl 00bEMOB
NPUMEHSTIOT MEPHYIO TIOCY/LY: MepHbie KOLObl, NUNnemxu i O1opemKu.

DKCrepuMeHTaIbHAs 4acTh

Onert 1. [Ipurorosnenue pacTBopa XJIOpH/Ia HATPHS C 3aaHHON MaccoBo joieit comu (%) pazdaBieHuemM
KOHIIEHTPUPOBAHHOTO PacTBOPA.
Kak 13BeCTHO, IIIOTHOCTB — 3TO Macca BEIIECTBA B SAMHUIIE 00beMa, p = M/V. 3Hast INIOTHOCTh, MOXKHO T10
TalmnuIie OnpenenuTs MaccoByto 0o (%) pacTBopa.
OnpenenuTs IIOTHOCTh PACTBOPa MOXKHO MHOTUMU criocobamu. M3 HuX Hanbosiee mpocToi v ObICTPBIN — C
TIOMOIIIBIO APEOMETPA.
Ero npuMeHeHre 0CHOBaHO Ha TOM, YTO IIJIaBaIOIIEE TENO MOTPYKAETCs B )KUAKOCTB 10 TEX MOp, TOKa Macca
BBITECHEHHOM UM UJIKOCTH HE CTaHET, paBHA Macce caMoro Tefa (3akoH Apxumena). B pacimpeHHoN HIKHeN
4acTU apeoMETpa MOMENIEH TPY3, Ha Y3KOM BEPXHEHN YaCTH — IIEHKE - HAHECEHBI JEJIEHUS, YKA3bIBAIOILINE
IUIOTHOCTB KUJIKOCTH, B KOTOPOH IU1aBaeT apeoMerp. KOHIIEHTpaluio UCCIIeayeMOro pacTBOpa HaXOsT,
TMOJTB3YSCH TAOJIMYHBIMU JaHHBIMU O TUIOTHOCTHU B 3aBUCUMOCTH OT KOHLIEHTpaLy pacTBopa. [ noTHocTh
BOJTHBIX PacTBOPOB XJIOpH/Ia HATPUS MIpUBeIeHA B TabmmIe 1.
BoimosnHenue orbita. B MepHBIN LIMIMHIP HATUBAIOT PACTBOP XJIOPHIA HATPUS U apEOMETPOM OMPEAEISIOT €r0
TI0THOCTS. 1o Tabmuiie 1 HaXoaIT KOHIIEHTPALIUIO UCXOAHOTO pacTBopa [B % ( mMacc) ].
Tabmua 1 — [I10THOCTE 1 IPOIIEHTHOE COJIEPKaHKE PACTBOPOB XJIOPHIA HATPUS

Kormerpa- [TnorHOCTR* 10'3, KT/MS, Kormerpa-tms HJIOTHOCTL*IO'3, Kr/M,
i, % Hp(IJ/I TeMnepaType0 % ’ l'Ip(I)/I TeMIepaType i
10°C 20°C 10°C 20°C

1 1,0071 1,0053 14 1,1049 1,1008
2 1,0144 1,0125 15 1,1127 1,1065
3 1,0218 1,0196 16 1,1206 1,1162
4 1,0292 1,0268 17 1,1285 1,1241
5 1,0366 1,0340 18 1,1364 1,1319
6 1,0441 1,0413 19 1,1445 1,1398
7 1,0516 1,0486 20 1,1525 1,1478
8 1,0591 1,0559 21 1,1607 1,1559




9 1,0666 1,0633 22 1,1689 1,1639
10 1,0742 1,0707 23 1,1772 11722
11 1,0819 1,0782 24 1,1856 1,1804
12 1,0895 1,0857 25 1,1940 1,1888
13 1,0972 1,0933 26 1,2025 1,1972

PaccunThIBatOT, CKOIBKO MIJUTMITUTPOB UCXOIHOTO PACTBOPA U BOJIBI CIICYET B3STh IS IIPUTOTOBIICHUS
250 M1 5% pactBopa. Boay oTMepuTh HIMIIMHIIPOM U BBUIUTH B MEPHYIO KOJIOY 00beMoM 250mi1. icxoaubiii
PacTBOp MOBAPEHHOM col OTMEPSIFOT mmHIpoM Ha 100 Mit 1 BIUBatOT B K0JI0Y ¢ Booid. PacTBOp B KOJIOE
nepeMermBatoT. L{MmHAp ononackuBaroT HEOOIBIIM 00BEMOM pacTBOpa M3 KOJIObI, KOTOPBIH 3aTeM
NPUCOSIUHSIOT K 0011Iel Macce pacTBopa B Kojioe. [IpoBepHTh MIIOTHOCTD M KOHLIEHTPALIMIO TTIOJTy9E€HHOTO
pactBopa. Paccuntarh OTHOCHTENBHYIO OIIHOKY Oomy

- C-C,

C o

-100%,

rie C —3aganHast KoHUeHTpauus, Ci- NOIy4YeHHas KOHIEHTPALHsL.

Cnenaiite pacyeT MOJISIPHOM KOHIIEHTPALIMK MOJISIPHOM KOHIICHTPAIIMK YKBUBAJICHTOB U TUTPA,
MPUTOTOBJIIEHHOTO pacTBOpa. Pe3ynpTarsl 3anuimre B Tabamiry 2.

Ta6imra 2 — OnbeITHRIE JaHHBIE

Paccunrtannbie
Macchl
3 KOMIIOHEHTOB, I' |[[ OKCIIEpUMEHTAITbHBIE
aJlaHHast > OTHOCTh
A [InoTHOCT®, KOHIICHTPALAA
MaccoBas 3 SKCIIEPUMEHTAIbHAS, Oom
o p, KI/M 3
nons, (%o) P, KI/M
NaCl [HO
C’ C’ C H Tl
% M |7”°7 |o/Mn
IIpumep 1.

[purorosuts 0,5 1 20% pactBopa H2SO4, CX0S M3 KOHIICHTPUPOBAHHOTO PAaCcTBOPA, TUIOTHOCTH KOTOPOTO
1,84 /e,

To TaGmue HaxowM, uTo rwioTHocTH 1,84 /eM® cootBercTByer Kucnota ¢ copepxkanneM 96% HySO4, a 20%
PACTBOPY COOTBETCTBYET KHCIIOTA C IUIOTHOCTBIO 1,14 r/eM’,

Brrancium kommdecTBa MICXOJHOM KUCIIOTHI M BOJBI, TPEOYIOIIMECS /TS IOTYYEHUS 33JJaHHOT0 00bemMa

pacTBopa.
Macca ero cocrapisier 500# 1,14 = 5701, a conepkanue B HemM HpSO,4 paBHO
570 %2
570 %20 ~114
100 L.

Beruncinm, B kakoM o0beme ucxoHoit 96% xuciotsl copepxutcs 114  HoSO4:

1 MJ1 UICXOHOM KUCIIOTBI COAEPIKUT 1%1,84%0,96 . H,S0O,

X MJT HCXOJTHOM KUCIIOTHI copepkut 114 T HySO4
114
X =— =64,6 =65
1%1,84%0,96 MIT

Takum oOpazom, st ipurotoBieHus S00mit 20% pactBopa HSO4 HeoOxomumo B3sTH 64,6 M1 96% pactBopa.
KosmmiecTBo BoJIbI ONpe/ieisieTcsi Kak pa3HOCTh BECOB MOJYUSHHOTO HCXOJHOTO PacTBOPA, a

[~ - —A50 4> ~A45
avenro 200*L14- 64,6%184 =450,42 =450,

Ompit 2. [IpuroroBneHue pacTBopa 3a1aHHOM KOHIIEHTPALMK CMEIIMBAaHUEM PacTBOPOB 00Jiee BBICOKON U
6oJ1ee HM3KOW KOHIICHTPALIIH.



PacTBOp MOKHO TOTOBUTB, HETTOCPEICTBEHHO BBOJISI PACCUMTAHHOE KOJIMYECTBO BEIIIECTBA B PACTBOPUTEIh, UITH
myTeM paz0aBJieHHst 00Jiee KOHIIEHTPUPOBAHHBIX PACTBOPOB JI0 TPEOYyEMOT0 3HAYCHHST KOHIICHTPAITHH.
Ipumep 2.
[purorosuts 100r 36% pactBopa H3PO,, cmemas 44% u 24% pacTBOpBI 3TOI KUCIOTHI.
O003HaUMM "epe3 X KOIM4uecTBO rpammoB 44% pacTtBopa, KoTopoe cieayeT 100aButh K (100-x) rpammam 24%
pactBopa 1 nomyuenust 100r 36% pactsopa H3PO,. CocraBum
0,44 % x +(100- x)*0,24 =100%0,36
- 36- 24 —60
0,44- 0,24

ypaBHEHHUE:

OTKyJIa

CrnenosarenbHO, He0OX0AMMO B3Th 60T 44% pacTBOpa H PO 5100 - x = 40r 24% pactBopa.

Bemonnenue onsita. [Ipurorosuts 250 Mt 10 % pactBopa xjiopuia HaTpusi, UMes. B CBOEM PaCIIOPSKEHUN

15 % u 5 % pactBop NaClL

VYuuThIBas MIIOTHOCTH MPUTOTOBIISIEMOI0 U MCXOIHBIX PACTBOPOB paccuurtarh 00beMsl 15 % u 5 % pactBopa
(cm. mpumep 2). OTMEPUTD BBIYHCIICHHBIE 00BEMBI HCXOIHBIX PACTBOPOB, CIIUTH B KOJIOY Ha 250 MI1, 3aKPBITh
K0JI0y IPOOKOM M THIATEIBHO [IepeMeLIaTh pacTBOP, IEPEBEPHYB KOJIOY HECKOJIBKO pa3 BBEpX JHOM. OTINTh
9acTh PacTBOpPA B LMJIMH/P, U3MEPUTH APEOMETPOM TUIOTHOCTD ITPUTOTOBIICHHOTO pacTBOpa | 110 Tabi1. 1 HaiTH
€ro KOHLIEHTPALMIO (B %). Y CTaHOBUTH PACXOXKICHHUE MPAKTUUECKH MOTy4E€HHON KOHIIEHTPALMH C 3a/IaHHOIL.
Paccuntars OTHOCHTEIIBHYIO OIIMOKY Ogry;-

OmbiT 3. [TpUroTosieHre BOJHOTO PacTBOPA XJIOPH/Ia HATPHSL. ONpe/IeTIEHHE MacCOBOM 1011 U pacyeT HaBECKH.
[oyuuts HaBeCKy COMM XJIOpUA HaTpHs y npenoasarens. [Ipu moMoim BOPOHKY IEPEHECTH JaHHYIO
HABECKY B MEPHYO K010y eMKOCTbI0 250 Mi1. [IpoMbIBasKOi OOMBITH BHYTPEHHIOIO YaCTh BOPOHKU
HEOOJTBIIMM KOJTMYECTBOM BOJIbL. PacTBOpUTE coiIb B Bozie. 3areM, 100aBIsist BOLY HEOOIBIIMMY MOPIHSMH,
JIOBECTH YPOBEHb BOJIbI B KOJIOE 10 METKH, 3aKPbITh KOJIOY MPOOKOH U TIIATEIBHO MepeMelIaTh, IEPeBOpaYMBast
BBEPX JIHOM. 3aMEPUTh IUIOTHOCTH MOIYYEHHOIO pacTBOpa apeoMeTpoM. [IJist 3Toro pactBOp NepeiuTh B
MEpPHBIN IIUHIP. Y POBEHB )KUIKOCTHU JJOJDKEH OBbITh HIDKE Kpas IMIMHIpa Ha 3-4 cM. OCTOPOXKHO OIyCTHTE
apeoMeTp B pacTBOp. ApeoMeTp He JOJKEH KacaThCsl CTEHOK IMIIMHAPa. OTCYET IIIOTHOCTH 110 YPOBHIO
KUIKOCTU MTPON3BOAUTE cBepXy BHU3. [1o Tabnuiie 1 HaiiuTe 1 3anuImMTe MaccoByro 00 (B %) pacTBopa,
OTBEYAIOLIYIO 3TOM INIOTHOCTH. PaccuntaTh KONMMYECTBO XJIOpHU/Ia HATPHUS B3ATOTO JUIsl IPUTroTOBIEeHHS 250 Mt
pacTBopa.

[pumep 3.

ITycTh MIOTHOCTH IPUTOTOBJIEHHOTO PacTBOPA XJIOPHUA HaTpust p=1 ,0053r/em®. Ato0 cooTBeTCcTBYET 1%
KoHIIeHTparmu pactBopa. CienosarensHo, B100r pactBopa conepxutcst 1t NaCl. Onpenenm macey 250 mit
pacTtBOpa

m =v*p

250%1,0053 =201,315

Hcxons u3 Toro, uro B 100r pactBopa copepxxutcst 1t NaCl, y3naewm, ckonbko rpamm NaCl coneprkurcs B
201,315r pactBopa:

100 r pactBopa - 1 r NaCl

201,315 r pactBopa - x r NaCl

DL 20131

x= 100 r NaCl
Taxum oOpazom, Obina B3aTa HaBecka NaCl maccoit 2,0131 1.

®opma npeaocTasJieHns pe3ybTaTa
Ot4er o mpojaenanHoi padoTe, BHIBOJBI HA KaX/bIH OMBIT, 3aMl0JIHEHHAs Ta0JIHIIa, BBIBOJ MO BCEi
nmabopaTopHoi paboTe

Kpurepun ouenuBanus:
Ouenka "5" ctaBUTCS, €CITU CTYJIEHT:



1) mpaBUIILHO OMPEEITHII LIETh OIbITA;

2) BBIMOJHUI PabOTy B TOJTHOM OOBEME C COONIOJCHHUEM HEOOXOIUMOW TMOCIeI0BATEIIHHOCTH
MIPOBEJICHUS OIBITOB U U3MEPCHHIA,

3) caMOCTOATENbHO M PALMOHAIBHO BbIOpaNT ¥ MOATOTOBMJI JJIsi ONBITa HEOOXOAMMOe
000pyIOBaHUE, BCE OMBITHI MPOBEII B YCIOBUSX U PEKUMAX, 00CCIICUNBAIONIUX MTOJIYICHUE PEe3yIbTaTOB U
BBIBOJIOB C HAUOOJIbIIEH TOYHOCTHIO;

4) HAy4yHO TPAMOTHO, JIOTUYHO OIMUCAT HAOMOJIeHUS U CHOPMYIUPOBAT BBIBOABI M3 OIbITa. B
MIPEJICTaBJICHHOM OTYETe MPABHJIbHO U aKKYPaTHO BBIMOJHUI BCE 3alMCH, TaOIHIIbl, PUCYHKH, YEPTEKHU,
rpaduKy, BEIYUCICHUS U CJIENIal BBIBOIBL;

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

6) TPOSBISET OPraHU3alMOHHO-TPYAOBBIE YMEHUs (TOJAePKUBACT YUCTOTYy pabodero mecra u
MOPSAZIOK Ha CTOJIe, 9KOHOMHO HCIIOJIb3YET PacXOJHbIE MaTEpUaJbl).

7) SKCHEPUMEHT OCYIIECTBIISCT MO TUIAHY C YY€TOM TEXHHKHU O€30MacHOCTH U MPaBHI PabOTHI C
MaTepuagaMu U 000pyA0BaHUEM.

Orenka "4" ctaBUTCS, €CIIM CTYJICHT BBIIOJHIII TpeOOBaHUS K orieHKe "5", HO:

. OTIBIT MPOBOJIMJ B YCJIOBHUAX, HE 00€CIIEUNBAIOIINX JOCTATOYHONW TOYHOCTH U3MEPEHHIA;

. WK OBLIO JIOMYIICHO JIBa-TPH HEJI0UETA;

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

. WJTH DKCIIEPUMEHT IIPOBEJICH HE IMOJTHOCTBIO;

. WIA B ONIMCAHUH HAOJIFOJICHUH U3 OIbITa JOMYCTHJI HETOYHOCTH, BBIBOJIbI C/EIIAN HETIOIHbIE.

Orenka "3" ctaBUTCS, €CITU CTYJICHT:

1. mpaBUIBLHO OMPEAETUII 1IeJIb OMbITa; PAa0OTY BHIMOJIHSET MPABUIHHO HE MEHEE YeM HAloJIOBHHY,
OJTHAKO 00BEM BBIITOJIHEHHOM YaCTH TAKOB, YTO MO3BOJISICT MOJIYYUTh MTPABMIIBHBIC PE3YIIBTATHI U BHIBOJIBI
10 OCHOBHBIM, MPUHIIUITHAILHO BaXKHBIM 3a7jauaM padoThI;

2. nim nox60p 00opyaoBaHUsA, 0OBEKTOB, MATEPUAIIOB, a TAK)KE PAOOTHI IO HAYaly OIBITA IPOBEI C
MTOMOIUIBIO YUUTEINSI; UIIK B XOJI€ IIPOBEICHUS OTbITa M U3MEPEHMI ObLITN JOMYIIEHbI OITHOKH B OMMCAHUN
HabIt01eHuH, POpMYIHMPOBAHUU BBIBOJIOB;

3. OMBIT MPOBOAUIICS B HEPALMOHAIBHBIX YCIOBHUSIX, YTO MPUBENIO K TMOIYYEHHIO PE3YyIbTaTOB C
00JIbIIIEeH TOTPELIHOCThIO; UM B OTUETE ObUIM AOMYIIEHBI B O0LIEH CI0KHOCTU He Ooiiee ABYX OMIMOOK
(B 3amUCsAX €TUHUI], U3MEPEHUSX, B BRIYUCICHUSX, Ipadukax, TabIuIax, cxeMax, aHalIu3e MOrpelrHoCTei
U T.J.) HE TNPUHIUIHUAIGHOTO JUIS JaHHOW pabOTHl XapakTepa, HO TIOBIUSABIIUX HA pPE3yJIbTaT
BBHITIOJTHEHUS; MJTM HE BBITIOJIHEH COBCEM WJIH BBITIOJHEH HEBEPHO aHanmu3 norpemrHoctei (9-11 kmacc);

4. nomyckaet TpyOyro OHIMOKY B XOJie dKCIepuMeHTa (B 00bsicHeHuH, B ohopMiIeHUH paboOThHI, B
COOJTIOICHUH TIPAaBUJI TEXHUKU O€30MacHOCTH Mpu paboTe ¢ MaTepuanaMu U 00OpYyIOBaHHMEM), KOTOpas
WCIIPABIICTCS IO TPEOOBAHUIO YUUTEIIS.

Ouenka "2" ctaBUTCS, €CITU CTYJIEHT:

1. HE ompeeNHIT CaMOCTOSTEIBHO IIEJIb OIBITA; BBIMTOJHUI PaboOTy HE MOJHOCTHIO, HE IO OTOBHII
HY)KHOE 00OpyIOBaHHE M OOBEM BBIMOJTHEHHON 4YacTW pabOThl HE TMO3BOJISIET CIENaTh IMPaBHIIbHBIX
BBIBOJIOB;

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

3. WM B X0J1¢ pa0bOTHI M B OTYETE OOHAPYKUIIMCH B COBOKYITHOCTH BCE HEJOCTATKH, OTMEUCHHBIC B
TpeboBaHUsX K oreHke "3";

4. nomyckaet niBe (u 6ojee) TpyObie OMIMOKH B XOJ€ DKCIIEPUMEHTA, B 00BICHEHHH, B 0(OPMIICHUN
paboThl, B COOMIOICHUH TIPABUI TEXHUKH 0€30MacHOCTH MpH padoTe ¢ BEIIecTBaMHU U 00OPYIOBaHHEM,
KOTOPBIC HE MOYKET MCIPABUTH JaXKe TI0 TPCOOBAHUIO YUUTEIIS.

Dn B~ W ==



Tema 2.3 /IucnepcHbie cucTeMbl H (PAKTOPHI UX YCTOHYHBOCTH

JlabopaTopHoe 3ansiTue Ne3
Hccnenopanue 1uCnepCHbIX CHCTEM

Heanb: popmupoBanre ymMeHH TOTOBUTH JUCHIEPCHBIE (KOJUIOMTHBIE PACTBOPDI)

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

MarepunanbHoe obecrnieyeHue:

VYuebHas ayauTopus Ui NPOBENECHUS JIEKLIIMOHHBIX, JJAOOPATOPHBIX U MPAKTUYECKUX 3aHATHUH; A
TPYINIOBBIX W WHAWBUAYAIBHBIX KOHCYAbTAMK; JJISI TEKYIIETO0 KOHTPOJS M IMPOMEXKYTOUHOM
aTTecTallMu: pabodyee MecTO mpernoiasarens, padboune Mecta oOydaromuxcs, qocka. Kommnerorep: AMD
Atlon (tm)Il x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ mouuTop19”, mpoektop
EPSON EH-TW650, skpan nactennsiii Lumien Eco Picture - 1 mit.;

Muxkpockon "Mukpomen-C-13"-1 mr. YueOHO-MeTOonnu4ecKas JOKyMEHTAIHs, JUJAKTHYECKUE
cpeactBa. Pabouee MecTo mpenopaBaresis: MEPCOHAIBHBIA KOMIBIOTEp, paboune mMecta 00ydaronmxcs,
ocKa yueOHasi, yueOHasi MeOeb.

3aganue:

1. Kakue cuctembl Ha3bIBAIOT CYCIIEH3USIMHU?

2. Yto sByISIeTCS B JAHHOW CYCIIEH3UU JUCTICPCUOHHOM CPEJIOi, a 4TO — JUCIIEPCHOM (ha3oii?

3. Kakoii o 3HaKy 3apsij UMEIOT IpaHyibl UCCIEAYEeMOTo 3017

4. Kakue noHbl OyAyT BBI3BIBATH PaA3pPYIICHHE 30JISI, €r0 KOATYJSIHUI0 — TOJIOKUTEIbHBIC WU
OTpHUIaTeNbHbIE?

5. Kakoit u3 371eKTpoIMTOB OBICTPEE BCETO BHI3BIBACT KOATYIISIITUIO U YEM ITO MOXKHO OOBSICHUTH?

6. OObsicHHTE cxeMmy Ipoliecca Terneo0pa3oBaHHs 3a CYET 0Opa3OBaHUS MEKMOJEKYISAPHBIX U
MOJIEKYJIIPHBIX CBSI3EH.

7. Kakoii o 3HaKy 3apsiJ UMEIOT TPaHyJIbl KOJJIOUIHBIX YaCTUIl TOTy4YE€HHOTO Telis?

ITopsinok BbINoJIHEeHUs padoThI:

1. Hanumwure 1ens 3aHsATUs

2. [Ipoenute paboty

3. OTBeThTE Ha BOIPOCHI Ja0OPATOPHOI pabOTHI
4. CnenaiiTe BBIBOJ] O MPOJIEIaHHON padoTe.

Xoa pa0doThI:

Omnbit 1. ITosryyeHue cycrneH3um MeJsia B BoJje.

Haneiite B npoOupKy IUCTHUIMPOBaHHYIO Boay (Ha 1/4 oO6béma) u mpubaBbTe B HEE HEMHOTO
nopoika Mena. [Ipobupky HECKOJIBKO pa3 SHEPrHYHO BCTPSXHUTE JJIi PABHOMEPHOTO pacrpeiesieHus
YacTUI[ Mesa 1Mo BceMy 00b&My sxuakoctu. IloctaBpTe mnpoOuMpKy B IITaTUB W HaOmojaite 3a
W3MEHEHUSMH B IOJYyYE€HHOM cycneH3uM. Kakue cucreMbl Has3blBalOT cycneH3usMu? YUrto sBisercs B
JAaHHOM CYCNEH3UW JUCIIEPCUOHHOM cpelnoil, a 4To — JaucrnepcHoi ¢(azoif? OT yero 3aBHCUT
YCTOMYHMBOCTh CYCIIEH3UH? 3alMIINATE OTBETHI HA BOIIPOCHI U BBIBOJ.

OnpIT 2. UcciienoBanue 3aBUCUMOCTH CKOPOCTH KOATYJISIIIAY 3051 ruapokcuaa xkesesa (III) or
BeJIMYHMHBI 3aPsi/Ia HOHA-KOATYJISIHTA
Komnonaneiit pactBop (30mb) ruapoxcuaa xkenesa (III) Fe(OH)3 yxe mnomydeH MNONMHBIM
ruaponuzom xinopuna skenesa (III) — FeCl3 B kumsameit Boge. Ilpu kumnsueHun oOpa3yrommiics
XJIOPOBOJAOPO YAAJSeTCS M3 CHCTEMbl C TapaMy BOJBI, Onarojapsi yemMy IOJIO)KEHHE DPaBHOBECHUS



CMEIAeTCs BIPABO, THAPOIH3 YCUINBaeTCs W HAST 10 konna: FeCl3 + 3H20 < Fe(OH)3 + 3HCIT 22
VYuuteiBas, 4to crabunuzatopom sBisercs xjopun skeneza (III), cocraBpTe Gdopmyny MULIETITBI
IIPEIBAPUTENIBHO MOITYYEHHOI0 3015 ruapokcuaa xenesa (I11).

Kakoii mo 3Haky 3apsii UMEIOT TpaHyibsl ucciaeayemoro 3o0iia? Kakue moHbl OyoyT BBI3BIBATh
paspyIeHue 3015, €ro KOaryJsuuio — MOJIOKUTEIbHbIC HIIU OTpUIaTeIbHbIe?

Hanetite B Tpu mpoOUpKH NpeaBApPUTEIIBHO TOJYUYCHHBIN 30J1b TuApokcuaa xxenesa (I11) mpumepHo
Ha 1/4 06béma B kaxayro. B mepByto npoOupky u3 kanenbHUIb! 1o0aBbTe 3 — 4 karum pactBopa NaCl,
NaCl — CI- + Na+ , Bo Bropyio 3 — 4 xamm pactBopa Na2SO4, Na2SO4 — SO4 2— + 2Nat , a B
TpeThto no006aBbTe 3 — 4 karum pactBopa Na3PO4 Na3PO4 — PO4 3— + 3Nat+ HaGmrogaiite 3a
MPOUCXOSAIIMMU B MPOOHMPKAX SIBJICHUSMHU B TEUEHHE HECKOJIbKMX MHUHYT. Kakoil W3 3JeKTponuToB
ObICTpee BCEro BhI3BIBACT KOATYJISIMIO U YEM 3TO MOXKHO OOBSICHUTH?

OnbIt 3. [TosyyeHue ruaporesiss KpeMHHEBOH KHCJIOTHI

Haneiite B npoOupKy crenuagbHO MPUTOTOBICHHBIA PacTBOP CHIJIMKATa HATpUs MpUMEpHO Ha 1/4
00BEMa, 3aTeM TprbaBbTE Pa30aABICHHYIO XJIOPOBOIOPOIHYIO (COMSHYO) KUCIOTY (1—2 MIT) B S3HEPTUYHO
nepememiaiite. Hanumure ypaBHeHHe peakuuu B TpEX dopMax u GopMyiry MHIEIUIBl 00pa3yrolierocs
relis, YYuThIBash W30bITOK cuimkata Hatpus. Na2SiO3 (u30) + HCl < OObscHuTe cxemy mporecca
resneoOpa3zoBaHus 3a CUET 00pa30BaHMS MEKMOJICKYISIPHBIX M MOJIEKYJSIPHBIX cBsi3eld. Kakoil mo 3Haky
3apsi] UMEIOT TPaHyJIbl KOJIJIOUTHBIX YaCTHUI OJYyYEHHOTO Telis?

®opma npegocTaBJieHus pe3yibTaTa

Ot4er o mpojenanHoi padoTe, BHIBOJBI HA KaX/IbIH OMBIT, 3all0JIHEHHAs Ta0JIHIIa, BBIBOJ MO BCeil
nabopaTtopHoO# pabore

Kpurepuu onenuBanus:

Ouenka "5" craBUTCS, €CITU CTYJICHT:

1) mpaBUJIBHO OIPENEINII LENb OIBITA;

2) BBIMOJHWI pabOTy B MOJIHOM 00beMe C COOJIIOJEHHEM HEeoO0XOAMMOW MOCIeI0BATENbHOCTH
MIPOBE/ICHUS OMBITOB U U3MEPEHUIA;

3) caMOCTOATENIBHO M pAIMOHAJIBHO BBIOpAT M TOATOTOBMJI JJIsi  OMNbITa HEOOXOAMMOE
000py/10BaHUE, BCE ONBITHI POBEJI B YCIOBUAX U PEKUMaX, 00ECTIEUNBAIOIIUX [TOJIyY€HUE PE3YIbTaTOB U
BBIBOJIOB C HaNOOJIbIIEH TOUHOCTHIO;

4) Hay4yHO TPaMOTHO, JIOTUYHO OIHUCal HaOMoaeHUs U cHOPMYyIUpOBal BBIBOABI M3 OmbITa. B
MPEJICTAaBJICHHOM OTYETe MPABHILHO U aKKYPAaTHO BBIMIOJHUJ BCE 3aMUCH, TAOIUIIBI, PUCYHKH, YEPTEIKU,
rpad UKy, BBIYUCICHUS U CAEIall BBIBOIBI;

5) mpaBUIBHO BBITIOTHWI aHANK3 morpenrHoctei (9-11 kmaccsr).

6) TposBISET OPraHU3allMOHHO-TPYAOBbIE YMEHUs (MOJAEpKUBAeT YUCTOTYy pabodero mecra U
MOPSI0K Ha CTOJIE, SKOHOMHO HCIIOJIb3YET PACXOJHBIE MATEPUAIIbI).

7) PKCIIEPUMEHT OCYIIECTBJISIET MO TUIAHY C YY€TOM TEXHHKH O€30MacHOCTH W MPaBHJI PabOTHI C
MaTepHaiaMHi U 000PYJIOBaHUEM.

Orenka "4" cTaBUTCS, €CIIM CTYJICHT BBITIOJHIIT TpeOOBaHMS K orieHKe "5", HO:

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

2. i OBUTO TOMYIIEHO ABA-TPU HEJIOUETA;

3. unu He 6osee OAHOM HeTrpyOoii OMMOKY U OJTHOTO HEJI0UeTa,

4. UM SKCTIEpUMEHT MPOBEJIEH HE MOJIHOCTHIO;

5. WM B ONTMCAHUU HAONIOICHUI U3 OIbITA JONMYCTHJI HETOUHOCTH, BHIBOJIBI C/I€J1aJl HETIOJHBIE.

Ouenka "3" craBuTCs, €CJIM CTYJICHT:

1. IpaBUIBHO OMPEAETUI IENb OMbITa; PabOTY BBHIMOIHSIET MPABUIHLHO HE MEHEe YeM HAIlOJIOBUHY,
OJTHaKO 0OBEM BBITIOJTHEHHOW YacTH TaKOB, UTO MO3BOJISIET IMOJYUYUTh MPABUIIEHBIC PE3YIIBTATH M BBIBOJIBI
110 OCHOBHBIM, MPUHIIUTTHAILHO BaXKHBIM 3a7a4aM paboThI;

2. wm noaoop o0opyAoBaHUs, 00BEKTOB, MATEPUATIOB, a TAKXKE PAOOTHI IO HAYATY OTBITA MMPOBEI C
MIOMOIIBIO YUUTENS; WK B XOJI€ MIPOBEACHUS OIbITA U U3MEPEHUN OBUIH JOMYIIEHBI OIIMOKY B OMIMCAHUH
Ha0MroIeHUH, (OPMYITHUPOBAHUH BHIBOJIOB;



3. OTBIT MPOBOAUIICS B HEPAIMOHAIBHBIX YCIOBHSIX, YTO MPUBENO K MOIYYCHHIO PE3YyIbTaTOB C
OOJIBIIIEH TIOTPENIHOCTHIO; WM B OTYETE OBLIN JOIYIICHBI B OOIIEH CIOKHOCTH HE 0oJjiee IBYX OIHUOOK
(B 3amUCSAX €IUHUI], U3MEPEHUSX, B BRIYUCICHUSX, Ipadukax, TabauIax, cxeMax, aHaau3e MOrpeurHoCTei
U T.J.) HE TNPUHIUIHAILHOTO JUIS JaHHOM pabOThl XapakTepa, HO TOBJIHUABIIMX HA pPE3yJbTaT
BBITIOJIHEHUS; WJIM HE BBIIIOJIHEH COBCEM HJIM BBITIOJIHEH HEBEPHO aHalu3 norpemnocteit (9-11 kiacce);



Tema 2.5 Xumnueckne peakuuu. CKOpoCTh XUMHYECKOH peakiui. XuUMHYeCKOe paBHOBeCHe

JlaGopaTopHoe 3ansiTue Ned
JIeKTPOJIM3 PACTBOPOB M PACIJIABOB COJIel

Hesm: HayunTbes OOBSACHATH MPOMCXOJAIINE IPOLECCHl Ha 3JIEKTPOJaX, COCTABIATh YPABHEHUS
XUMHAYECKHX PEaKifii, COBEPIICHCTBOBATh YMEHUS yUallluXcs aHAJTU3UPOBaTh, CPAaBHUBATH, HAOIIOAATE,
JieJ1aTh BBIBO/IbI, YCTAHABIMBATh B3aUMOCBSI3b MEXKAY (PU3MUECKUMH U XUMUYECKUMU IPOLIECCAMHU.

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

MarepunanbHoe obecrnieyeHue:

VYuebHas ayauTopus Ui NPOBENCHUS JIEKLIIMOHHBIX, JJAOOPATOPHBIX U MPAKTUYECKUX 3aHATHUH; A
TPYINIOBBIX W HWHAWBUAYAIBHBIX KOHCYJAbTAMK; IS TEKYHIETO KOHTPOJSI M TMPOMEKYTOYHOMH
aTTecTaluu: pabodyee MecTO mpenojasarens, paboure Mecta oOyuaromuxcs, gocka. Kommnerorep: AMD
Atlon (tm)Il x3435 Processor 2, 90 GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ mouuTop19”, mpoektop
EPSON EH-TW650, skpan nactennsiii Lumien Eco Picture - 1 mit.;

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

3aganue:
1. Yto Takoe anox?
2. Uto Takoe xaron?
3. Yto siBiseTCSA MPOAYKTOM DJIEKTPOIIU3a paciijiaBa cojei

ITopsinok BbINoJIHeHUs padoThI:

1. Hanumwure 1ens 3aHsATUs

2. IIpoenute paboty

3. OTBeThTE Ha BOIPOCHI Ja0OPATOPHOM pabOTHI
4. CnenaiiTe BBIBOJ] O MPOJIENIaHHON padoTe.

Xox paborhI:

1. KamooHnuvle npoyeccvl npu 21ekmponuse.

1. KaTHOHBI METAJUIOB, UMEIOIINX MOJIOKUTEFHOE 3HAYEHUE IIEKTPOTHOTO TIOTEHIHANA (CTOSIINE
B PsJly HanpsDKEHUH MpaBee BOAOPOAA), IPH AIEKTPOIIN3E MPAKTHUECKH MOJIHOCTHIO BOCCTAHABIUBAIOTCS
Ha KaToJe.

2. KaTHOHBI METAJUIOB, UMEIOIINX MaJIOe 3HAY€HHUE IEKTPOJHOr0 MOTEHIIHaNA (METAJLIIbI, CTOSIIIUE
B psily HaNpsDKEHUI JieBee allfOMMHHUS U caM aJTlOMUHUI ), HE BOCCTaHABIIMBAIOTCS Ha KaTo/ie, BMECTO HUX
BOCCTaHABJIMBAIOTCS KATUOHBI BOJOPOIa U3 MOJIEKYJIbI BOJIBI.

3. KatnoHs! MCTAJIJIOB, UMCIOMIUX 3HAYCHUE DJICKTPOJHOIO IMOTCHIAIA 00JIbIIIE YeEM Yy aJIIOMUHUA,
HO MEHBILIE YeM Y BOJOPO/a, IPU AJIEKTPOJIN3€ BOCCTAHABIMBAIOTCS HA KAaTOJIE OJIHOBPEMEHHO C HOHAMHU
BOJIOPO/A M3 MOJICKYJT BOJIBL.

4. ITpu 351eKTpOIN3€e PAaCTBOPOB KUCIOT BOCCTAHABIMBAIOTCSA KaTHOHBI BOJOPO/IA.

2. Anoouvie npoyeccol npu d1eKmpoau3e:

1. AHHOHBI OECKUCIOPOAHBIX KUCIOT (KpoMme F') okucnsiorcs Ha HHEPTHOM (HEpacTBOPUMOM)
aHoJe.

2. Ilpu snexTponuse GTOPHUIOB, a TAKKE COJNEH, COAECPIKAILMX aHUOHBI KUCIOPOICOAEPIKALINX

KHCJIOT, Ha aHOJIE TPOTEKAET OKMCIICHNE KUCIOPO/Ia U3 MOJIEKYJ BOBI.



3. Eciu aHO M3TOTOBJICH U3 METAJIA, CTOSIILIETO B PsiIy HAIPSDKEHHI MTpaBee BOJOPOa, TO IpU
ANEKTPOJIU3E PACTBOPSIETCS CaM aHO/I.

4. ITpu 351eKTPONIK3€e PACTBOPOB LIETOUYEH OKUCIISAIOTCS THAPOKCHI-MOHBI ¥ BBIICISIETCS. KUCIOPO/I.

[IpoBenem crnenyromuii onbIT. [Tomectum B pactBop xsopuaa meau(ll) nBe merannnyeckue
TUTACTUHKH, MTOJIKJIFOUEHHBIC K HICTOYHUKY IIOCTOSTHHOTO TOKa. B pe3ynbrate OyayT HaOIr0gaThCs
CIIEYIOIINE SIBJICHHUS:

1. DnexTpon, 3apsKEHHBIA OTPULATENHHO (KAaTO[), TOCTETIEHHO MOKPHIBAETCIKPACHBIM HAJIETOM
MEIH.

2. Ha sniektponie, 3apsikeHHOM TOJIOKUTENBHO (aHO), 00pa3yroTes My3bIphKH raza — xjopa (CM.

PHUCYHOK)

‘ e

Cal?, (Cup, G0 s

= nexrponns pacrsopa xaopuia mean(ll)

IHO0+25 = H+ 200
";-Ao 23:25 —’-7101
]1 e—

HO| | HO=H+OH

0 . KJ K\IQ K’* 7 aromel xjopa, a sarem B mosekyist Cl,
Anoa(+): 2ClI'=2¢&¢—-2Cl—->Cl7

ClokKuM 3aNMCAHHBIC YPABHECHHSA, M MMOJYYUM HOHHOE YPABHCHHE PEaKIIMH,
NPOTEKAIOUICH NPH NPONYCKAHHM MCKTPHUCCKOIO TOKA Yepe3 pPacTBop XJIOpHiaa
mean(ll):

Cu® +2CI" —2pauss_y, Cy + Clyt

VpaBHeHHE NpOTEKAIONICH peakiiMH B MOJICKYAAPHOI hopme:
CuCl, — > Cu+t (‘lgf

B pesyabrare nponyckaHus ICKTPHYECKOrO TOKa 4epe3 pacTBop XJOpHia
mean(ll) nporekaer OKHCIMTEILHO-BOCCTAHOBHTE/IBLHAS PeEaKuMs, B pesyibrare
KOTOPOH KATHOHBI MEJH BOCCTAHABIMBAIOTCH [0 META/Ula, AHHOHBI XJlopa —
OKMCJISIOTCH ¢ O0PA30BAHHEM NIPOCTOIO BEILECTBA XJI0pa.
DNEKTPHUECKHIT TOK NPOBOAAT HE TOJILKO PACTBOPI ICKTPOIUTOB, HO TaKKe
PACIUIABJICHHBIC COJIH, LICJIOYH U OKCH/IbI METAMIOB, IIPH TOM TAKKE NPOHCXOAAT
AKUCTTH TN HN RO TANNRUECTO T D naLaviTuu Tznenﬁ L2l a TRt R e el HAaRLIRANT~a
Ilpu snexrponmse Karoa(-) HMEST OTPHLATENbHBIN 3apaja, K Hemy
JABHAKYTCH  NMOJOKUTENBHO  3aPMKCHHBIC KATHOHBI, KOTOPbLIC  NPHHHMAKOT
IMEKTPOHbI H BOCCTAHABIAHBAKOTCH.
Anoja(+) — 20EKTPO], KOTOPLI HMEET NONOXKHUTEIbHBIH 3apsj, K HeMmy
JABMIKYTCS OTPHLATE/IBHO 3apPSKCHHBLIC AHHOHBLI, OHH OTAAIOT MICKTPOHBLI AHOLY M
OKMCISIOTCH.



1. Dnexmponuz pacniasoe okcuoos
Ha karoze uner BoccraHoBinerne: Me ™ + ne- = Me?, T.e. Ha KaTo/Ie BBIICIAETCS METAILIL.
Ha anoge okucisiercst kucinopox: O -2e- = O,
BozbsMmeM 1t mpuMepa 31eKTpodin3 paciiaBa okcuaa kanus: 2K,0 -> 4K + O,
2. Dnekmponus pacniagos8 0CHO8AHUL
Ha karoze TpaaAMIIMOHHO BOCCTaHABIMBACTCS METAILT:
Me ™ +ne- = Me®
Ha anone Oyznet OKUCISTBCS KUCIOPOJI B COCTaBE THIPOKCH-TPYIIIBL:
40H —4e=2H,0 + O,
3. Dnekmpoaus pacniasos coeu
1. Dnexmponus pacniasa 6eckuciopoOHOU CONU:
Ha karoze Bcer/a BoccranaBimBaercs Meramr: Me ™ +ne- = Me?
Ha aHoze OKHCIsAeTcs OECKUCIOPOAHBINA aHHOH: A ™ — ne- = A°
Onexrpoaus pacmiaa NaCl: 2NaCl = 2Na + Cl,
2. Dnekmponu3z pacniasa KUciopoocooepicawell contu (1emMeHnm aHUOHA He 8 8biCulell CMeneHu
OKUCTIEHUS):
Ha karoze Bcer/a BoccranHaBmBaercs Meramr: Me ™ +ne- = Me?
Ha anone Oyzner oKUCHATBCS S7I€MEHT aHUOHA: 8032‘ — 2e-=S03
Hanpumep, 3nexkTpoiu3 paciuiaBa cyiabpuTa HATPHS:
Na,SO3; = 2Na + SO3
S B cynbuUTE UMECT CTENECHb OKUCICHUS +4, IPU 3JICKTPOJIN3e OHA OKHCsteTcs 10 +6 (SO3)
3. Dnexmpoaus pacniasa Kuciopoocooepicawell conu (iemMennm aHUOHA 6 8biCulell CMeneHu
OKUCTIeHUS):
Ha karoze BoccraHoBienue Meramia: Me ™ +ne- = Me®
Ha aHone — T.K. 2JIEMEHT YK€ B BBICIICH CTEIICHU OKUCIICHHUS, TO OKUCISITECS OyeT KUCIOPO/:
2C03% — 4e-=2C0, + 0,
Hampumep, amekTponun3 paciiaBa kapOoHaTa HATPHSL:
2Na,CO3z3 = 4Na + 2CO,+ O,

®opma npegocTaBieHHs pe3yJbTaTa
OTtyeT 0 mpojieaHHON paboTe, BHIBOABI HA KXl OMBIT, 3alIOJHEHHAs Ta0JIMIIA, BHIBOJ] MO BCEH
nabopaTopHoii pabote

Kpurepun onenuBanus:

Orenka "5" ctaBUTCS, €CITU CTYJICHT:

1) mpaBUIIBHO OTPEAEII IIENb OMBITA;

2) BBINOJHWI paboOTy B HOJHOM O00bEME C COOJIIOJIEHMEM HEOOXOJUMOM MOCIIEI0BaTEbHOCTH
MIPOBEICHUS OTBITOB U U3MEPEHHIA;

3) caMOCTOATENbHO ¥ pAaIMOHAIBHO BHIOpadl W TOATOTOBWJI JJIA OMbITa HEOOXOAUMOE
000pyIOBaHUE, BCE OMBITHI MPOBEII B YCIOBUSAX U PEKUMAX, 00ECTIEUNBAIOIIUX MTOJIYYCHHE PEe3yIbTaTOB U
BBIBOJIOB C HAUOOJIBIIICH TOYHOCTHIO;

4) HAy4yHO TPAMOTHO, JIOTUYHO OMHUCAN HaOMoJeHUs U cHOPMYIHUPOBall BBIBOABI M3 OMbITa. B
MIPEJICTABJICHHOM OTYETE MPABMIIEHO M aKKYPAaTHO BBITOJIHWJ BCE 3aIMCH, TAOJHIIBI, PUCYHKH, YePTEIKH,
rpaduKy, BBIYUCICHUS U CJeNIal BBIBOIBL;

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

6) TposBISET OpPraHU3alMOHHO-TPYAOBBIE YMEHHUs (TMOJAEpKHBAeT YUCTOTYy pabodero mecra u
MOPSIZIOK Ha CTOJIE, S)KOHOMHO MCIIOJIb3yeT PaCXOHbIE MaTepHAJIbI).

7) SKCHEpUMEHT OCYIIECTBIISET MO MJIAHy C Y4€TOM TEXHHKH O€30MacHOCTH U MpPaBUI PabOTHI C
MarepuasamMu U 000py0BaHUEM.

Omnenka "4" cTaBUTCS, €CITU CTYACHT BBITIOTHWI TpeOOBaHUS K olieHke "S5", HO:

1. omBIT IPOBOANI B YCIOBUAX, HE 00€CTIEUUBAIOIIMX JOCTATOYHON TOYHOCTH U3MEPEHHIA;



2. unu OBUIO JIOTYIIEHO JABAa-TPU HEIOUeTa;

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

4. MM HKCTIEPUMEHT MPOBEICH HE TOJTHOCTHIO;

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

Omuenka "3" craBUTCS, €CITU CTYJICHT:

1. MpaBMIIBHO ONpEAETHI 1IEeb ONBITA; PAaOOTy BBIOIHIET MPABIIIFHO HE MEHEE Ye€M HAIlOJIOBHHY,
OJHAaKO 00BEM BBIITOJIHEHHON YaCTH TAKOB, YTO MO3BOJIACT NOJYYUTH ITPABUJIBHBIC PE3YJIbTATLI U BHIBOABI
110 OCHOBHBIM, IPUHIMITNATIBHO BAXHBIM 331a4aM paboThI;

2. nnu noa60p 00opyaoBaHusA, 00BEKTOB, MATEPUAIIOB, a TAK)KE PAOOTHI 110 HaYaJy OIbITA IPOBEJ C
MIOMOIIBIO YUUTENS; WIN B XO/I€ IIPOBECHUS ONBbITA U U3MEPEHHUI OBUTH TOMYIICHBI OMINOKN B OMTUCAHUH
HabmroaeHnH, popMyTUpOBaHUH BBIBOJIOB;

3. OOBIT MPOBOAMIICS B HEPALMOHAIBHBIX YCIOBHSX, YTO MPUBEJIO K MOIYYEHHIO PE3YJIbTATOB C
OoJbIIeH MOTPEIIHOCTHIO; WM B OTYETE OBUIM AOMYIICHBI B OOIIEH CIOKHOCTH HE OoJiee NBYX OMMOOK
(B 3amuCsIX €AMHHUILI, U3MEPCHUSIX, B BBIYUCICHUSX, T'padiKax, TaOIMIAX, CXEMaX, aHAIU3E IOIPEUIHOCTEH
W T.J.) HE MNPUHIWNUAIBHOTO JUIi JAaHHOH pabOThl XapakTepa, HO TMOBJIMSABIIMX HAa pPE3yJbTaT
BBITIOJTHEHUS; WJIM HE BBIIIOJTHEH COBCEM MJIM BBHIITOJHEH HEBEPHO aHaM3 morpemmHocTei (9-11 kiacc);



Tema 2.6 DekTpoauTHYECKAs] TUCCOLUALMS

JlaGopaTopHoe 3ansiTue NeS
Peaknuu noHHoro oomMena. KauectBeHHbIe peakiMy HA onpe/eseHue CyJabdar, CHIMKAT, KapOoHaT
U XJIOPHU HOHOB

Ienbp padoTbl: HAyYUTHCS COCTABIATh YPAaBHEHUS PEAKLUH B MOJIEKYJISIPHOM M HMOHHOM BHJE;
IIPOBOJIUTh PEAKLUU B3aMMOJEHCTBHSI COJEH C KUCIOTaMU U MEXAy COOOM; MPOBOJAUTH KaueCTBEHHBIE
peaKIy B3auMOJICHCTBUS Ha XJIOPU-, CYIb(aT-, CUIMKAT- U KapOOHAT-aHHOHBI.

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

MarepuajibHoe o0ecnieyeHue:

YyeOHast ayAuTOpHst JAJIs IIPOBEACHUS JICKIIMOHHBIX, JTa00paTOPHBIX M MPAKTHYSCKUX 3aHATUN; JIJIS
TPYNNOBBIX M WHAUBUAYaJIbHBIX KOHCYIbTALMMA, IS TEKYLIEro KOHTPOIS M MPOMEXKYTOYHOU
artecTanuu: pabouee MecTo MpemnoaaBarensd, pabouue mecra oOydaromuxcs, nocka. Ilomemenue ams
MIPOBEJICHUS JIaDOPATOPHBIX, MPAKTUYECKUX PabOT; MJIs TPYIIOBBIX U UHIUBUIYaTbHBIX KOHCYJIbTAILIUM;
IUISL TEKYIIETO0 KOHTPOJIS M IPOMEKYTOUYHOU aTTecTaliu: pabouee MECTO MpernoaaBaress, padboune Mecra
oOyuatomuxcs, 1ocka. Mebenb naboparopHasi, mkad BBHITSHDKHON ¢ MOMKOM —1 1T,

PeakTuBHBIN mTATHB ¢ HAOOPOM PEAKTUBOB (IEIIOYM, KUCIIOTHI, COJIH), WHIUKATOPHI, TIPOOHPKH,
MUTIETKH, MPOMBIBAJIKA C IUCTUINIMPOBAHHOMN BOJIOM.

PeaxkTuBHBIN mITaTHB C HAOOPOM PEAKTUBOB (II[ET0YU, KUCIOTHI, COJIN), TPOOUPKHU, TUTIETKH.

3aganue:

BcenoMHuTh npaBuiia o TeXHUKE 6€30MacHOCTH MPU IPOBEACHUH J1a00paTOPHBIX PadoT.
[IpounTaTh MHCTPYKIMIO IO MPOBEJCHUIO OTIBITOB.

[TpuroToBUTH HEOOXOIUMYIO XUMUYECKYIO TIOCYTy U 000pYAOBaHUE [yl IPOBEIECHUS OIBITOB.
IIpoBecTy ONBITHI.

Odopmuts 1a6opaTopHyto padoTy.

agrwOdE

ITopsinok BbINOJIHEHUs padoOThI:
1 TIpoBenuTe 1aboOpaTOPHBIE OMBITHI COTJIACHO MHCTPYKIIHH;
2 3anuuIMTe YpaBHEHUS peakiiil B MOJIEKYIIPHOM, HOHHOM U KPaTKOM MOHHOM BHJIE B T€TPalb;
3 Cnenaiite BBIBOJI O MPOJIETAHHOM paboTe
Xox pa0doThI:

Onvim Ne 1. Oonapysrcenue xnopuo-anuona Cl™.
[Tops0K BHITOTHEHUS OTIBITA:
1. Haneiire B npobupky 2-3 xammu pactBopa comu NaCl (KCI wmm pactBopa consHON KHCIOTHI
HCIl) u mpuneiire 1-2 karum pactBopa HuTpara cepeopa AgGNO;. HaGmromaiite oOpa3oBaHue 0enoro
TBOPOXHCTOrO ocajka xyopuna cepedpa AgCl.
2. Hamumure ypaBHEHHE pEaKIMM B MOJIEKYJSIPHOM M HOHHOM Qopmax, OTMETbhTE IIBETa
00pa30BaBIIMXCS OCAJIKOB M UCXOAHBIX PACTBOPOB M Ha3BaHUS BEIIECTB.

Onvim Ne 2. Oonapyscenue cynvpam-anuona SO,
[TopsI0K BHITOTHEHUSI OTIBITA:
1. Hanelite B mpoOupky 2-3 Kamiu pacTBOpa, COJAEpIKaIlero cyibhaT-aHuOH S04% (NaySOy,
ZnS0,, FeS04, HySO4 u T.1.) m npuneiite 1-2 kamau pactBopa xiopuaa 6apust BaCl,. Habmronaiite
oOpa3zoBaHue 6eoro KPUCTATUIECKOT0 ocajika cyibdara 6apus BaSO,.



2. HanummuTe ypaBHEHHE peakIMM B MOJICKYJSIPHOH M HOHHOM (opmax, OTMEThTEe IBETa
00pa30BaBIIMXCS OCAIKOB M HCXOAHBIX PACTBOPOB U HAa3BaHUS BEIIECTB.

Onvim Ne 3. O6napyscenue cunukam-aHuoHa Sios”.

[TopsiTOK BBIMOTHEHUS OTIBITA!

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

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

Onvim Ne 4. Oonapyscenue kapoonam-aHuona COs%.

[TopsioK BBIMOTHEHUS OMBITA!

1. Haneiite B mpoGupky 2-3 KAl pacTBOpa, coxepyamero kapOoHar-amoH COz> (NayCOs,
K>CO3, NaHCO3 u 1.11.) 1 npuieiire 1-2 kamam pactBopa cosssaoit HCI unm ceproit kucimorsr HySOs.
HaGmonaliTe BeIeIeHHE My3bIPHKOB Ta3a. Kakoii ra3 Beimensiercs?

2. Hanuiure ypaBHEHHE peaklMU B MOJIEKYJIIPHOM U MOHHOM (popMax, OTMETHTE LIBETA UCXOTHBIX
1 00pa30BaBIIMXCS PACTBOPOB U Ha3BaHUS BEIICCTB.

®opma npegocTaBJieHus pe3yibTaTa
OTueT 0 MpoACTaHHON padoTe, ypaBHEHHE PEaKIMU B MOJICKYJISIPHOW U MOHHOHN (hopMax, BHIBOJIBI
Ha KaXX]IbIi OIBIT, BRIBOJI IO BCEH 1abopaTopHOil padore.

Kpurtepun oueHku: OlIEHKAa WHIWBHIYAIbHBIX OOpPa30BaTENbHBIX TOCTHXKCHHH IO pE3yJibTaTam
TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U IMPOMEXKYTOUHON aTTECTallMM MPOM3BOAMUTCA B COOTBETCTBUHU C
YHUBEPCAIbHOM IIKAJION:

Ouenka "5" ctaBUTCS, €CITU CTYJICHT:

1) mpaBUIILHO OTPEEITHII 11EJTh OTIBITA;

2) BBIOTHWI paboTy B IOTHOM 00beMe C COOJI0IEHHEM HEOOXOIMMOM MOCIe0BaTETbHOCTH
MIPOBEICHUS OTBITOB U U3MEPEHUI;

3) caMOCTOSTENFHO U PaIlOHATBHO BBIOpAN U TOJATOTOBHII JJIs OTIBITAa HEOOXOAUMOE
0o0opyI0BaHKE, BCE OMBITHI IIPOBEJT B YCJIOBUSIX U PEKUMAaX, 00ECTICUNBAIONIUX TOJTy4YE€HHUE PE3YIbTATOB
Y BBIBOJIOB C HAMOOJBIIICH TOUHOCTHIO;

4) Hay4HO IPaMOTHO, JIOTUYHO OMUCAT HaOII0IeHUs U chOpMYyIUPOBAIT BBIBOJIBI U3 OMbITA. B
MPEJICTAaBJICHHOM OTYETe MPaBUIHHO M aKKYPaTHO BBIMIOIHUI BCE 3aMMCH, TaOIHUIIbI, PUCYHKH, YEPTEKH,
rpauKu, BEIYUCICHUS U ClI€TaT BBIBOIBI;

5) npaBUJILHO BBIMOJIHWII aHAU3 norperHoctei (9-11 kmaccsr).

6) IPOSIBIISIET OPraHU3AIMOHHO-TPYAOBBIC YMEHUS (TTOIIEPKUBAET YUCTOTY pab0Overo MecTa 1
MOPSAZIOK Ha CTOJIe, DKOHOMHO HCIONIB3YET PACXOHBIC MATEPUAITBI).

7) SKCTIEPUMEHT OCYIIECTBIISIET IO TJIaHYy C YI€TOM TEXHUKH 0€301MaCHOCTHU U TIPaBUII pabOTHI €
MaTepuagamMu U 000pyI0BaHUEM.

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

1. OTBIT IPOBOAUI B YCIOBUAX, HE 00€CIIEUHBAIOIINX JOCTATOYHONW TOUHOCTH U3MEPEHHIA;

2. win OBUTO TOMYIIIEHO JABA-TPHU HEJIOUETA;

3. unu He 6osee OAHON HerpyOoii OMMOKK U OJTHOTO HEeoUeTa,

4. I SKCTICPUMEHT MPOBEJICH HE TOIHOCTHIO;

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

Onenka "3" craBuUTCS, €CITN CTY/ICHT:



1. mpaBUIIBHO ONPEIETUII IIeITb OIBITA; PaOOTY BBIMOJHACT MPAaBIUIILHO HE MEHEE YeM HAIlOJIOBUHY,
0JIHaKO 00BEM BBIMOJIHEHHON YaCTH TaKOB, YTO IO3BOJIAET MOIYYUTh IPABHIIbHBIE PE3YJIbTAThl U BHIBOIbI
110 OCHOBHBIM, IPUHLIMITNAIBFHO BAXKHBIM 3a/1a4aM paOOThI;

2. unu noaoop o0opya0BaHus, 00BEKTOB, MATEPHAJIOB, a TAaKXKe padOThI 110 HaYally OIbITa IIPOBEI
C MOMOIIIBIO YUUTENIS; WK B X0J1€ TIPOBEJICHHS OTBITa U M3MEPEHH ObUIH JOMYIICHBI OIMOKH B
OINnMcaHuU HaOIroAeHuH, HOPMYIUPOBAHUN BBIBOJOB;

3. ONBIT NPOBOJAMJICS B HEPALIMOHAIBHBIX YCIOBUAX, UTO IIPUBEIIO K NOJYYEHHUIO PE3YIbTATOB C
OoJbLIeH MOTrPEUIHOCTHIO; UM B OTYETE ObUIM AOIYILIEHBI B OOLIEH CII0)KHOCTU He 0ojiee ABYX OINOOK
(B 3amucsAX €IMHUL, U3MEPEHUAX, B BEIYUCICHHX, rpaduKax, TabIuIax, cxeMax, aHajan3e
HOTPEUIHOCTEN U T.J.) HE IPUHIUIHAIBHOTO JUIsl JAHHOM paOoThl XapakTepa, HO MOBIMABIINX Ha
pe3yJIbTaT BBIIOJIHEHUS; UM HE BBIIIOJHEH COBCEM WJIM BBIIIOJHEH HEBEPHO aHaIM3 norpemHocrei (9-11
KJIace);

4. normyckaet rpy0yro omMOKy B X0JIe dKCTIepuMeHTa (B 00bsICHEHUH, B 0)OPMIICHUH PaOOTHI, B
COOJIIOICHUH IIPAaBUJI TEXHUKU O€30I1aCHOCTH IIpU paboTe ¢ MaTepuagaMyu U 000pyA0BaHUEM), KOTOpast
HCIPABJIAETCS IO TPEOOBAHUIO YUUTEIS.

Ouenka "2" ctaBUTCS, €CIIU CTYJICHT:

1. He omnpeaenus CaMOCTOSATENBHO 1I€JIb ONbITA; BBIIOJIHUI padOTy HE MOJHOCTHIO, HE OATOTOBUII
HY>KHO€ 000pyZ0BaHUE U 00BEM BBINOJIHEHHON YacTH paboThl HE MO3BOJISET ClIeNIaTh PaBUIIbHBIX
BBIBOJIOB;

2. WM ONBITHI, U3MEPEHUS, BBIUUCIICHUS, HAOIIOJCHNUS TPOM3BOIMIINCH HEITPABUIILHO;

3. uiu B xoJie paboThI U B OTUETE OOHAPYKUIIUCh B COBOKYITHOCTH BCE HEIOCTATKU, OTMEUEHHBIE B
TpeOoBaHUAX K orleHKe "3";

4. nomyckaer e (1 Oosee) rpyOble OMMUOKH B XO/I€ IKCIIEPUMEHTA, B 00BACHEHUH, B O(pOopMIIEHUN
paloThl, B COOJIIOICHUH ITPABUI TEXHUKH O€30IIaCHOCTH IIPU paboTe ¢ BellecTBaMU U 000pyJOBAHUEM,
KOTOPBIE HE MOXET UCTIPABUTH JJAKE TI0 TPEOOBAHUIO YUHUTEIIS.



Tema 2.7 Metasnbl. Hemeraibl. O01mume cnocodbl noy4eHus MeTANJI0B

JlaGopaTopHoe 3ansiTue Ne6
KadecTBeHHbIEe peaKI[id HA KATHOHBI MeTAJLJIOB

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

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

MarepuajibHoe o0ecnieyeHue:

[lomemenne i mpoBeneHUs JaOOPATOPHBIX, MPAKTUYECKUMX padoOT; [uid TIPYNIOBBIX U
WHIUBUAYAIBHBIX KOHCYJIBTAIMM; IS TEKYIIEro KOHTPOJIS U HPOMEXKYTOYHOM aTTectanuu: padouee
MECTO TpernoaaBarens, pabouyne Mecta o0ydaromuxcs, gocka. Hoyroyk, ASER UN3481 15»; nmpoektop
Aser X1273 DLP —1 mmr.; skpan nepenocHoi HamosnbHblii APOLLO-T SMT-1103 —1 mt.; MeGenb
naboparopHas, mKad BBITSKHONW ¢ MOKkoH —1 mT.; Ph-merp "Mynsrutect UIJI-101c xommiekTom uist
ompenenenus ph—1 mrr.; Ph-merp skcrepr-ph*—1 . ;
Becwr nemndpepusie AJl®-200-1 mt.; Becsr —1 mT.; Buckozumerp B-36-246 —1 m.; Buckozumerp B3-
246 -1 wr.; Hacoc Komockoro—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 BBITSDKHOM € MOMKOHM; CTONBl J1a0OpaTOpHBIC;, HAJACTaBKU MAJiA CTOJA.
PeakTuBHBI IITAaTUB C HAOOPOM pEAaKTUBOB (ILENOYM, KUCIOTHI, COJHM), HMHJIUKATOPbI, IPOOHPKH,
MUTIETKHU, MPOMBIBAJIKA C IUCTUINIMPOBAHHOMN BOJIOM.

O6opynoBanwue: mTaTuB ¢ npodupkamu, nunetku. Peaktusl: BaCl,, xmopun sxenesa(Ill) FeCls,

cynbdat xene3a(ll) FeSO,, kpacuast kpossiHast coib Ks[Fe(CN)g], sxentas kpossinast coib Ka[Fe(CN)g],
BaSO,4, AgNO3, NaCl, NH,OH, CuSO,,

3ananue:
1. BcnoMHHTH MpaBuiia MO TEXHUKE 0€30MaCHOCTH MPH MPOBEACHUH JTa00PATOPHBIX padoT.
2. [TpounTaTh MHCTPYKIIUIO IO MPOBEICHUIO OTIBITOB.
3. [IpuroToBUTH HEOOXOAMMYIO XUMHUYECKYIO MTOCYAY U 000pYI0BaHUE /ISl IPOBEACHHUS OMBITOB.
4. [IpoBecTH OMBITHI.
5. Opopmuth 1a6OpaTOpHYIO PadOTY.
6. 3anonHUTE TAOIUILY
7. Cnenaiite BBIBOJI O MPOBENEHHON paboTe
KoHTpoJibHBbIE BOIPOCHI U 3a1aHUS.
1. YkaxuTe 4ncio 3JIeKTPOHOB B aTOMax OpoMa, XJiopa, JTUTHSL.
2. YKaxuTe 4uciio MPOTOHOB B aTOMAaxX HATpHsl, BaHAIUs, aproHa.
3. VkaxuTe THII XUMHYECKOI CBSI3H B COCTUMHECHUIX:

a) XJIOpUJI Kamus,

0) Kucopo,

B) MarHui,

r) xnopun dpocdopa (I11),

1) OKCHJT HATpHs,

€) Boja.
4. YKaxuTe CTENIEHU OKUCIICHUS JIIEMEHTOB B COCTUHEHUSX:

MnF,, KoMnOg4, Mn,O5.
5. PacctaBbTe K0(h(PUIIMEHTHI B OKUCTUTENHEHO-BOCCTAHOBUTEIHLHOM PEAKIUH:
Cu + H,SO4 — CuSO4 + SO, + H,O



YKaXUTC OKUCIIUTCIIb U BOCCTAHOBUTCIIb.

IHopsiok BbINOJIHEHUS PA0OTHI:
1 TIpoBeauTe 1abopaTOpHBIE OMBITHI COTJIACHO MHCTPYKIIHH;
2 3alUIIUTE YPABHEHUS PEAKIIUN B MOJICKYJIIPHOM, MIOHHOM U KPaTKOM MOHHOM BHUJIE€ B T€TPa/ib;
3 Caemnaiite BBIBOJ O MPOICTIaHHOM paboTe

Xox padoThI:

OnbiT 1 KadecTBeHHas peakiysi Ha HOHbI Fe?".
B npoGupky Ne 1 naneiite pactBop cynbdarta xene3a(ll). B mpoGupky mpumeiite pacTBop KpacHOH
kpoBstHoit conn K3[Fe(CN)g]. OTMeThTe OKpacKy MOJIy4eHHOTO BEIIECTBA.
Omnpit 2 KauecTBeHHas peakiysi HA HOHbI Fe¥".
B npobupky Haneiite pactBop xiopun sxkeneza(lll), mpuieiite pacTBop KeNTONH KPOBSHOW COJIH
K4[Fe(CN)g]. OTMEThTE OKpACKY IMOYYCHHBIX BEIICCTB.
Omnpit 3 KauecTBeHHas peakiiusi Ha HOHbI Ba®".
B npobupky Hanelte pacTBop xsopuaa 6apus, mpuieiite pactBop FeSO4. OTmeTpTe HabIIOaeMBIC
M3MEHEHHUS.
Omnmit 4 KauecTBeHHAs peakius HAa HOHBI Ag’.
B npobupky Haneiite pactBop AgNOj;, nobaBbre pactBop NaCl. OtmerbTe HabmIOgaEMbIC
HU3MEHEHUS.
OnbiT 5 KadecTBeHHas peakiiysi Ha HOHbI Cu?*.
B mpoGupky naneiite pactBop CuSOs, nobGasere pactBop NH4OH. OtmerpTe HabmomaeMble
M3MEHEHHUS.
PesynbTaTel onbITOB 0OPMHTE B BHJIE TAOJIUIIBL:

IBser IBet
Ne Copepxumoe | COOEPKUMOTO COJIEPIKUMOTO VpaBHeH e peaKii
ombITa | MPOOUPKHU POOUPKHU 70 | MpoOUpKU  1ocIie
peakuuu peakuun
1 FeSO,
2 FeCls
3 BaClz
4 AgNQO3,
5 CuSOq

VYpaBHenust u3 onbIToB Ne 3.4 3anuInTe B FOHHOM U MOJIEKYJISIPHOM BHUJIE.

®dopma npegocTaBJieHus pe3ybTaTa

Ot4er o mpojenanHoi padoTe, ypaBHEHHE PEaKIUKU B MOJEKYISIPHONW U HOHHOU (hOpMax, BHIBOJIBI
Ha KaXX]IbIi OIBIT, BRIBOJI IO BCEH T1abopaTopHOil padoTe.

Kpurepun oumeHKH: OLleHKa MHIWBUIYaJIbHBIX 00pa3oBaTeNbHBIX NOCTHKEHHI IO pe3ylibTaTaM
TEKYIIEr0 KOHTPOJI YCIIEBAEMOCTH U IMPOMEXYTOYHOM aTTECTallMM MPOM3BOAMUTCA B COOTBETCTBUU C
YHUBEPCAIbHOM IIKAJION:

Onenka "5" ctaBUTCS, €CIIU CTYACHT:

1) mpaBUJIBHO OIpEAEII LeNb ONBITA;

2) BBINOJIHUII PabOTy B IOJTHOM 00beMe C COOII0IEHUEM HEOOXO0AUMOM MOCIeI0BaTEeIbHOCTH
MIPOBEJICHUS OTBITOB U U3MEPEHMUI;

3) caMOCTOSTENHHO U pallMOHAILHO BBIOPAJ M MOATOTOBUII JUIS OIBITa HEOOX0AMMOE
000pyi0oBaHUE, BCE OMBITHI IPOBEJI B YCIOBUAX U PEKUMAaX, 00€CIeUNBAIOIINX TOJTy4YEeHUE Pe3yIbTaToB
U BBIBOJIOB C HaHOOJIbIIEH TOYHOCTHIO;



4) Hay4yHO TPAMOTHO, JIOTHYHO OMUCANl HAOIOIeHUS ¥ chOPMYITHPOBAI BEIBOIBI U3 OMbITa. B
MIPEJICTaBJICHHOM OTYETE NMPaBUIIHHO M aKKYPaTHO BBIMIOJIHUI BCE 3alMCH, TaOIHUIIbI, PUCYHKH, YEPTEXKHU,
rpaduKy, BEIYUCICHUS U CJIeNIal BBIBOIBL;

5) mpaBUJILHO BBIMOJIHUI aHAIK3 norpemHocTei (9-11 kmaccsr).

6) MPOSIBISICT OPraHU3ALMOHHO-TPYAOBbIC YMEHUS (MTOIEPKUBAET YUCTOTY pabOvero Mecta u
MOPSAZIOK Ha CTOJIe, 9KOHOMHO HCIOJIb3YET PACXOHbIE MAaTepUAIIbI).

7) SKCIIEPUMEHT OCYIIECTBIISET MO TUIAHY C YI€TOM TEXHUKU O€30MMACHOCTH H MPABUII PabOTHI C
MaTepuagaMu U 000pyA0BaHUEM.

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

. OTIBIT MPOBOJIMJ B YCJIOBUSX, HE 00€CIIEUNBAIOIINX JOCTATOYHONH TOUHOCTH U3MEPEHHIA;

. WK OBUIO JOMYIICHO JIBa-TPU HEJ0YETa;

. 1 He 6osiee oHOM HeTpyOo# OMMOKK M OJJHOTO HEI0YeTa,

. WII SKCTIEPHUMEHT MPOBEJICH HE TMOJIHOCTHIO;

. WIM B ONIMCAHUH HAOJIIOJIEHUH U3 OIbITa TOMYCTHJI HETOYHOCTH, BBIBO/IbI CZEJIall HEMOJIHBIE.

Onenka "3" cTaBUTCS, €CJIU CTYACHT:

1. mpaBUIILHO OMPEIEIIKII 1IeJIb OTbITa; padOTy BBIMIOIHAET MIPABIIILHO HE MEHEE YeM HAIOJIOBHHY,
OJTHAKO 00BEM BBITIOJIHEHHOM YaCTH TAKOB, YTO ITO3BOJISICT MTOJIYYUTh IPABIIILHBIC PE3YJIbTAThI U BHIBOIBI
110 OCHOBHBIM, MPUHIIUITHAILHO BaXKHBIM 3371a4aM paboThI;

2. wm oa60p 00opyaoBaHus, 00BEKTOB, MATEPHAJIOB, a TAKXKe pabOTHI 110 HAYaITy OIIBITa ITPOBE
C TIOMOIIIBIO YUUTEJIS; WIIA B XOJI€ MPOBEACHUS OMbITA U U3MEPEHUIN ObUIH JOMYIIEHbI OIIHOKH B
OIMCAaHUU HAOIIOIeHUH, (HOPMYITHPOBAHUH BBIBOIOB;

3. OTBIT MPOBOJAMJICS B HEPAIIMOHATIBHBIX YCIOBHUAX, UTO MPUBENIO K MOTYYEHUIO PE3YIbTATOB C
OoJIbIIIeH MOTPENTHOCTHIO; WM B OTYETE OBUIH JOMYIICHBI B O0IIEH CII0KHOCTH He 0oJiee ABYX OINOOK
(B 3amUCSX €UHMUII, U3MEPEHUSX, B BEIUMCICHUSIX, TpaduKax, TablInax, CXeMax, aHaau3e
MOTPEIIHOCTEH U T.JI.) He MPUHIMITHATIBLHOTO JUTS TAaHHOW paboThl XapakTepa, HO MOBJIHSBIINX HA
PE3yNbTaT BHINOJIHEHUS; UM HE BBITIOJTHEH COBCEM WIIM BBITIOJIHEH HEBEPHO aHaIu3 morpemHoctei (9-11
KJIace);

4. nomyckaeT rpy0yro ommoKy B X0Jie dKCiepuMeHTa (B 00bsCHEHUH, B 0()OpMIICHIH paOOTHI, B
cOOJII0ICHUH MTPaBWJI TEXHUKH 0€30IaCHOCTH MpH paboTe ¢ MaTepuanaMu U 000py10BaHUEM ), KOTOpast
UCIPABIIAETCS IO TPEOOBAHUIO YUUTEIIS.

Onenka "2" cTaBUTCS, €CIIU CTYACHT:

DN AW~
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