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MeTtoauyeckue ykazaHUs IO BBINOJHEHUIO MPAKTUYECKUX U J1a0OpaTOPHBIX paboT pa3paboTaHbl Ha
OCHOBE paboueil mporpaMmbl y4eOHON AUCHUTUINHBI «XHUMUS».
ConepxaHre TPaKTHUECKHX W JIA0OPAaTOPHBIX PA0OT OPHEHTHPOBAHO HA TOATOTOBKY OOYYarOMMXCS K
OCBOCHHIO JTUCIMIUIMH M MPOQPECCHOHATBHBIX MOAYJEH MpOrpaMMbl MOArOTOBKH CIIEIMAIMCTOB CPEIHETO
3BeHa 1o cnerpanbHocTr 21.02.19 3emneycTpoiicTBo.
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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. chopMUPOBAaHHOCTh YMEHHH COONIONATh TPABWIIA OSKOJOTHYECKH [EIeco00pa3HOro
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,
MOHUMAasI CMBICIT TOKA3aTesl MPeAeNbHON TOMYCTUMON KOHLIEHTPALIUH;

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 MM OCHOBAHMS Il CPAaBHEHMS, KiacCU(UKALUU 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, OLEHHWBAaTh COOTBETCTBUE pE3YJIbTATOB LENSM,
OLIEHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

MP6. pa3BuBaTh KpeaTUBHOE MBIIIJICHUE IPU PELICHNH )KU3HEHHBIX MTPOOIIEM;

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

MPS. crocoGHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TOUCKY METOJIOB PEHICHUS MPAKTUYECKUX
3a]1a4, IPUMEHEHHIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

MPO. oBnaaeHue BUIAMU AESATEIBHOCTA MO TMOJYYEHHWIO HOBOTO 3HAHUA, €r0 HHTEPHpETaIUU,
npeoOpa3oBaHUIO U MPUMEHEHHWIO B DPA3IUYHBIX y4YeOHBIX CHUTyallMsX, B TOM YHCJE MPU 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, HaXOAUTh apryMeHThl AJi JOKa3aTelbCTBAa CBOMX YTBEP)KJIEHUH, 3a7aBaTh MapamMeTphl U
KPUTEPUHN PELLEHUS;



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

MP16. ocymecTBIsATh IeNICHANPABICHHBIA IMOMCK IEepeHOca 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 MPEICTABICHHUS;

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
MOpPaJIbHO-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 KOOPAWHUPOBATH
JNEUCTBHS IO €€ JOCTHMIKEHHUIO: COCTABJIATH IUIAH JACUCTBUM, PACHpPENEiATh PO C YYETOM MHEHUU
YYaCTHHUKOB O0OCYX/JIaTh pe3yJIbTaTbl COBMECTHOU PabOTHI

MP38. camMOCTOSITETbHO OCYIIECTBIIATh IO3HABATEJbHYIO 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 KOPPEKTHBBI B JI€ATEIBHOCTb, OLICHHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

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

JIP2. oco3HaHMe CBOMX KOHCTUTYLIMOHHBIX IpaB M OO0S3aHHOCTEH, YBa)KEHUE 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 CaMOYINpaBICHHWM B 0OOIIe00pa30BaTEIbHOW OpraHM3allMd U JIETCKO-FOHOIIECKHUX
OpraHM3alMsIX;

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

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 MHUPY, BKIIOYas ICTETHKY ObITa, HAYYHOTO U 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. yOeXaeHHOCTh B 3HAYUMOCTH JIJISl JIMYHOCTH M OOIIECTBAa OTEYECTBEHHOTO W MHPOBOTO
HCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAJIULUI U HAPOJHOTO TBOPUECTBA;

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

JIP20. chopMupOBaHHOCTD 3/I0POBOTO M O€30MacHOr0 00pasa >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 TPY.ly, OCO3HaHHE [IEHHOCTH MacTepPCTBa, TPYI0IIO0HE;

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

JIP25. uHTEepec K paznmuyHbiM chepaM mpodecCHOHATBLHON IesATEIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOpP Oynyiel mpodeccuu 1 pean30BbIBATH COOCTBEHHBIC KIU3HEHHBIC TUTAHBI;

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

JIP28. nnaHnupoBaHUE U OCYLIECTBICHUE JICUCTBUM B OKPY’KAIOIIEH Cpelie Ha OCHOBE 3HAHMS LieJIei
YCTOMUYMBOTO pPa3BUTHUS YEIOBEUECTBA;

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

JIP32. chopMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIECTBEHHOM NMPAKTHKU, OCHOBAHHOTO HAa JUAJIOTe KYJIbTYpP, CIOCOOCTBYIOIIETO OCO3HAHMIO
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 Bpibupats crioco0sl perieHus 3a1a4 npodecCHoHaIBHON AESTEIbHOCTH NPUMEHUTENIBHO K Pa3iIMYHbIM

KOHTEKCTaM

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

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

OK 03. IInanupoBaTh M peaqu30BbIBaTh COOCTBEHHOE MPO(ECCHOHANBHOE U JIMYHOCTHOE DPAa3BHUTHE,

MPEINPUHIMATENBCKYIO JIeSITEIbHOCTh B IPOPECCHOHATBHOM cdepe, UCTIONb30BaTh 3HAHUS 10 MPABOBOM

1 (MHAHCOBOM IPAMOTHOCTHU B PA3IMUHBIX )KU3HEHHBIX CUTYaIUAX

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

OK 05 OcymiecTBisATh YCTHYIO U NMHMCbMEHHYIO KOMMYHMKAIMIO Ha TOCYAapCTBEHHOM si3blke Poccuiickoit

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

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

Ha OCHOBE TPAIUIMOHHBIX POCCHHUCKUX IyXOBHO-HPABCTBEHHBIX IEHHOCTEH, B TOM YHCIIE C y4ETOM

TapMOHHU3AIMM  MEKHAIIMOHAJIBHBIX M  MEXPETUTHO3HBIX OTHOLICHWH, NPUMEHSTh CTaHAAPTHI

AHTUKOPPYIIIMOHHOTO TIOBEACHUS;

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

M3MEHEHUN KJIMMara, TPUHIUITEI OEPEeKIMBOTO TPOU3BOJCTBA, dP(EKTUBHO JEHCTBOBATh B UpPE3BBIYAHBIX

CUTYaLHsX

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

npoheCcCUOHATIBHOM AESTEILbHOCTH U MOIePKaHsl HEOOXOIMMOTO YPOBHS (PU3MUYECKOH OATOTOBICHHOCTH

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

«XVMUSD» HAIIPABJIEHO HA:

- 0000weHue, cucmemamusayulo, yenyonenue, 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. HAOI0O0amb, CPAGHUSANb, CONOCMAGIAMb, AHATUIUPOBAMb, O0elaAmb

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

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



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

[IpakTyeckne U 1a0OpaTOpHBIC 3aHATHS TMPOBOAATCS B paMKax
OCBOCHHS JUJIAKTUYECKUX CIMHMI], KOTOpPBIE OOECHEUMBAIOT HAMUYNE
BBIIIOJTHEHHUSI.

COOTBETCTBYIOIIECH TEMBI, IOCIE
3HAHWHM, HEOOXOAUMBIX IS €€

COOTBETCTBYIOILICH TEMBI, ITOCIIC
3HAHUH, HEOOXOMUMBIX U1 €e



Tema 1.2 YriieBogopoasl

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

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

IpakTuyeckasi padora ¢popmupyer:
I1P66, I1PG9, I1P610.

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 KHCJIOTa
(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
ATUJICHA. ra300TBOJIHYIO TpPYOKYy TepBOHM | 0OeCI[BeYMBaHUE  OPOMHOM | MPOUCXOIUT
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 tperbto mpobupky Hamumm 2-3 | [Ipu nponyckanuu raza uepes | B XoJe
MJI  pa30aBJIICHHOTO  pacTBOpa | MOJKHCICHHBIN pacTBOp | peaKIuu
KMnO,, noonkucnenHoro cepHoii | KMnO4, MPOUCXOIUT | TPOUCXOAUT
KHCJIOTOH, W TIPOITYCTHJIM Yepe3 | 00ecIBEYMBAHUE  PACTBOPA | OKHCICHUE
HETrOo ras. KMnO,. STUJIEHA
5CoH4+12KMnO4+18H,S0O,4 | monkuciaeH
—10CO,+6K,SO,4+ HBIM
+12MnS0O,4+28H,0. pacTBOPOM




IepMaHraHa
Hy S0, (ron.

\ Ta KaJlus.
Boimenstonuecss ra3  mepBOil | DTUIEH Ha BO3JyX€ TOPUT | DTUJIEH
MPOOUPKH TTOJOKIITH. SIPKUM CBETAILIUMCS | TOPUT

IIJIAMEHEM. APKUM
C,HLOH (syno- CoHy + 307 — 2CO+2H0. | cBeTsmuMe
sntfl empr) q
H S0,
JIaMeHeM,
YTO
JIOKa3bIBaCT
HaJIn4ue
KpaTHBIX
CBs3€H.

®dopma npenocTaBjieHns pe3ybTaTa
Ot4er o mpojenanHOW paboTe, BEIBOMBI HA KaX/IbIH OIBIT, 3aII0OJTHCHHAS TaOIuIa, BEIBOJ 1O BCe
nabopaTopHol pabore

Kpurepun oneHuBaHmsi:

Orenka "5" ctaBUTCS, €CITU CTYJICHT:

1) mpaBUIIBHO OTNIPEAEII IENb OMBITA;

2) BBINOJHWI paboTy B IHOJHOM O0bEME C COOJIOJEHHEM HEOOXOAMMOM MOCIEeA0BaTEIbHOCTH
MIPOBEJICHUS OIBITOB U U3MEPEHHIA;

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

4) Hay4yHO TPaMOTHO, JIOTUYHO OMuUcal HaOmoaeHHs U c(hHOpMyIHUpOBall BBIBOABI M3 OIbITa. B
MPEJICTABJICHHOM OTYETE MPABMIIHO M aKKYPAaTHO BBITOJIHWJ BCE 3aIMCH, TAOJHIIBI, PUCYHKH, YEPTECIKH,
rpaduKy, BBIYMCIEHUS U CJIeNIal BBIBOIBL;

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

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

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

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

1. OTIBIT IPOBOJIMI B YCIIOBUSX, HE 00ECIIEYMBAIOIIHNX JOCTATOYHOW TOYHOCTH U3MEPCHHIA,

2. unu OBLIO TOMYIIEHO JABa-TPH HEJI0UETA;

3. unu He 6oJee oHOM HerpyOOi OMMOKU M OJTHOTO HEAO0YETa,

4. WIM SKCTIEPUMEHT MPOBENICH HE TIOJTHOCTHIO;

5. WM B ONTMCAaHWK HAOJIIOICHUH M3 OIBITA JIOMYCTHI HETOYHOCTH, BBIBOJIBI CCIIA HETTOJTHEIE.

Ouenka "3" ctaBUTCS, €CITU CTYJIEHT:

1. IpaBHIILHO OTIPEACINII IS OIBITa; PA0OTY BBIMOJHSET MPABUIHLHO HE MCHEE YeM HAIlOJIOBHHY,
0JTHAKO 00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJTYYUTh MPABUIBHBIC PE3YIbTAThl U BHIBOIBI
IO OCHOBHBIM, MPUHITUITHAIEHO BaXKHBIM 3a1a4aM paboThI;



2. unu noa6op o0opyaoBaHus, 00BEKTOB, MATEPUAIIOB, a TAKXKE PAOOTHI 110 HaYaJy OIbITA IPOBEJ C
MTOMOMUIBIO YUUTEJNSI; UIIK B XOJI€ TPOBEICHUS OIbITa M U3MEPEHUI ObLTN JOMYIIEHBI OIIMOKH B OMUCAHUH
HabmroAeHnH, (GopMyTUpPOBAHUH BBIBOJIOB;

3. OMBIT MPOBOAUJICS B HEPALMOHAIBHBIX YCIOBHSX, YTO MPUBENO K MOIYYCHHIO PE3YyJIbTaTOB C
OoJbIIeH MOTPEIIHOCTHIO; WM B OTYETE OBUIM AOMYIICHBI B OOIIEH CIOKHOCTH HE 0oJiee NBYX OMMOOK
(B 3amUCSAX €IUHUI], U3MEPEHUSX, B BBIYUCICHUAX, rpaduKax, TabIunax, cxemax, aHajau3e NorpernHocTen
U T.J.) HE MNPUHUWNUAIBHOTO JUIi JAQHHOH paboThl XapakTepa, HO TMOBIMSABIIMX HAa pE3yJbTaT
BBITIOJTHEHUS; MJIM HE BBIIIOJIHEH COBCEM MJIH BBITIOJIHEH HEBEPHO aHanu3 norpemHoctei (9-11 kacc);

4. nomyckaet TpyOyr0 OommMOKY B XOJ€ IKCIEPHMEHTa (B OOBSICHEHHH, B OOPMIICHHH PadOTHI, B
COOJIIOIGHUH TIPaBUJI TEXHUKU O€30MacHOCTH Mpu paboTe ¢ MaTepuanaMd U 00OpYIAOBaHHEM), KOTOpas
UCTIPABIISIETCS 110 TPEOOBAHMIO YUUTEIS.

Ouenka "2" craBuTCS, €CJIM CTYJICHT:

1. He ompenennI CaMOCTOSATENBHO ENb OIBITA; BBHIIOIHUI paboTy HE MOJHOCTBIO, HE MOATOTOBHII
HY)KHOE 00OpynOoBaHHME M OO0BEM BBINOJIHEHHON 4YacTu padOThl HE MO3BOJIAET CAENaTh MPAaBHIIbHBIX
BBIBOJIOB;

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

3. nim B X071 paboThHI ¥ B OTYETE OOHAPYKHIIUCH B COBOKYITHOCTH BCE HEJOCTATKH, OTMEUCHHBIC B
TpeOoBaHUAX K orieHKe "3";

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



Tema 1.2 YriieBogopoasl

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

CocrapiieHre Ha3BaHUI NPeIeJILHBIX YIJIEBOJA0POAOB 110 (hopMyJiaM U HA3BaHUSIM. PelieHue pacuéTHbIx
3a/1a4 Ha onpejiesieHne 00béMa, KOJIMYeCTBA HCXOHOI0 BelecTBa

Lenap paboThl: MO3HAKOMUTH YYalUXCSl C TPUBHAIBHBIMH Ha3BaHUSMH M palllOHAIbHON
HOMEHKJIaTypOH TpEJeNbHBIX YIJIEBOJOPOAOB; JaTh 00IlIee Mpe/CTaBlIeHHe 00 OCHOBHBIX MPUHIIUIAX
(dbopMUpOBaHUs Ha3BaHUI OPraHWYECKUX COEAMHEHUN MO MEXAYHApOAHOW HOMEHKIATYpe; HAYUHThCS
pelaTh 3a/1aud Ha omnpeaeseHne 00bEMa raza 1 KOJIMUECTBO HCXOTHOTO BEIIECTBA,;

IpakTuuyeckas padora popmupyer:
T1P66, TIP69, TIP610

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

MarepunanbHoe obecrnieyeHue:

VYuebHas ayauTOpus Ui POBEJCHUS JIEKLIIMOHHBIX, JJAOOPATOPHBIX U MPAKTUYECKUX 3aHATHUH; A
TPYNIOBBIX W WHAWBUAYANBHBIX KOHCYJBTAIMA; JUIA TEKYHIETO KOHTPOJSI M IMPOMEKYTOYHOMH
aTTecTaluu: pabodyee MecTo mpenojasarens, padbouyre Mecta oOyuaromuxcs, gocka. Kommnsrorep: 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. YdeOHO-MeTOnMYecKas JOKyMEHTAIHs, JUIaKTHYECKHE

cpenctBa. Pabouee MecTo mpernoaaBaress: MepcoHaIbHBIA KOMIBIOTEp, paboune mMecTa 00ydaronuxcs,
nocKa yueOHasi, yueOHasi MeOeb.

3ananmue:
1. HazBath opranndeckrie COeIMHEHUS M0 UX CTPYKTYPHBIM (HOpMYyIIaM.

3ananue:
1. Beruucnure Maccy cnupTa, KoTopas o0Opa3yercs mpH ruapaTtauu 96 i 3TueHa.
2. Kaxkoit 06bemM Bojmopoaa (H.y.) TOJYYHTCS] TP B3aMMOJIEHCTBHH 2 MOJb METALTMYECKOTO HATPHS C
92%-nbIM (110 Macce) pacTBopoM 3taHosa B Boje (V = 80 mui, miiotHOCTh p = 0,8 T/MI1).

ITopsinok BbINOJIHEHUS PadOTHI:
1.3anucarb TeMy U 1eNb paboThlI.
2. BeImonHuTh 3a1aHus U caenaTh BIBOJBI O padoTe.



Xox padoThI:

2. Has3BaTb oOpraHuyeckHe COCOUHEHHS 10 UX CTPYKTYpPHbIM (opMyraM H pacCcTaBUThH
HEZO0CTAIOUINE aTOMBI BOJOPOJA.

HazoBute coennnenus, GopMyibl KOTOPBIX:

a) CH; — CH, — CH — CHjs3 r) CH; — CH - CH, — CH, — CH3
(|3H3 C|3H2 — CH3
0) CH;—CH-CH—-CH, - CH; 1) CH;—CH - CH, - CH - CHjs
L L L
CH; CH; CHs
B)CH3—(|3—C|3H—CH3 e)CH3—C|Z—CH2—CH3
C|:H3 C|3H3

3. Ilo Ha3BaHMIO OPraHUYECKUX COEAMHEHHUH COCTaBUTh CTPYKTYpPHBIE (POPMYIIbI:

1) 2 - metuin- Oyran

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

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

4) 2,4,6 - Tpu —METHII- OKTaH

Bonpocs! 1J1s1 3alMThI K IPaKTHYeCKoil padote Ne2.

1.Kakue oprannueckue COeJMHEHNsI Ha3bIBAIOTCA YIIIEBOIOPOAAMU?

2.Kakue yrieBoJopo/ibl Ha3bIBAIOTCS HEMPeIeIbHBIMU?

3. Ha3oBure nepBeie IATh NPEACTABUTEIEH TOMOJIOTHYECKOTO PsAJIa HENMPEAEIbHBIX YIIIEBOAOPOI0OB
ucxos u3 oouedt GopMyIbl.

4. Kakue yriieBogopo/pl Ha3bIBalOTCA MPENEIbHBIMU?

5. Kak naércst Ha3BaHUE HENPEAEIbHBIM yTIEBOA0OPOAaM?

6. B 4€M cX0CTBO U pa3ianyne NPeIebHbIX U HENPEAEIbHbBIX YIIIEBOJOPOI0B?

PacckazaTb 0 roMOJOrMYECKOM psiie NPEAENbHBIX YIJIEBOJOPOAOB. YKa3aTh 00IIyr0 (opmyriy
MpeiebHBIX (ATKAHOB) YTIEBOIOPOIOB.

7. PacckazaTh 0 TOMOJIOTHUECKOM psijie HEMPEAEIbHBIX yIIEBOAOPOIOB. YKa3aTh 001Iyr0 Gpopmyry
HENpeEeNbHBIX YTIEBOIOPOIOB.

8. .Kakue BemecTBa Ha3zbiBaroTCsl romosioraMu? [Ipusectu npumep.

9. Yro Takoe pagukansl?

10. Kakue BHIbI M30MEPHH CYLIECTBYIOT y HETPEAEIbHBIX YIIEBOAOPOI0B?
1. Beruucnute Maccy ciupTa, KOTopas o0pasyercs npu ruaparauu 112 1
STHJIEHA.
Peakumst ruapararus stunena (3reHa): C2H4 + H20 = C2H50H (karanuzatop: H+) V(C2H4) =112 n1n
(C2H4) = 112/22,4 = 5 monnp M(C2H50H) = 12*2 + 6 + 16 = 46 r/monp KonudyecTBo 00pa3yrormierocs
3TaHOJIa SKBUMOJISIDHO BcTymaemMomy B peakiuio stuiaeny n(C2H50H) = n (C2H4) = 5 wmons
M(C2H50H)=n*M = 5*46 = 230 r OtBet: 230 T

2. Kakoit 06beM Bogopoaa (H.y.) OJIYIUTCS TIPH B3aUMOJICHCTBUN 2 MOJIb



METaJUIM4ecKoro Hatpus ¢ 96%-HbIM (110 Macce) pacTBopoM 3tanona B Boje (V = 100
MJI, TNIOTHOCTH p = 0,8 T/™mu).

Pemenue:
m(pactBopa) =V x p

m (pactBopa) = 100 M1 x 0,8 /M =80T
m(C2H50H) = (m (pactBopa) x W) : 100% =80rx 0,96 =76,8 r
v(C2H50H) = m(C2H50H) / M(C2H50H) = 76,84 r : 46 r/monb = 1,67 Monb
[TockonbKy 3aJaHHOE KOJIMYECTBO HATPHUSI COCTABIISIIO 2 MOJIb, HATPUN TPUCYTCTBYET B N30BITKE.

[TosToMy 00BEM BBIAETICHHOTO BOAOPOAA OYAET ONPENENATHCS KOJTNIECTBOM ATAHOJIA!
vl(H2) =1/2 v(C2H50H) = 1/2 x 1,67 monb = 0,835 momb

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

Boz[a, CoZCpKalasicsa B paCTBOPE CIIMPTA, TOXKE pCarupyeT ¢ HaTpUEM C BBLACICHUEM BOJOPOJA.

m(H20) = (m(pactBopa) x W) : 100% =80rx 0,04 =321
n(H20) = m(H20)/M(H20) =3,2 r : 18 r/mons = 0,178 Mo1b

KomnuectBo HaTpus, OCTaBHICECCS HCU3PACXOAOBAHHBIM ITOCJIC PCAKIIUU C 9TAHOJIOM, COCTABUT:

v(Na, octaTok) =2 Mob - 1,67 monb = 0,33 MoIb
Takum oOpa3om, U 1O CpaBHEHHUIO C 3a/JlaHHBIM KonuuyecTBOM BoJbl (0,178 Moiip) HaTpuil Bce paBHO

OKa3bIBAeTCs B U30BITKE.

Haiinem xonmaecTBO M 00beM BOJOPOA, BBIASIUBIIETOCS IO PEAKIINN:
v 2(H2) =1/2 v(H20) = 1/2 x 0,178 monb = 0,089 mMounb
V2(H2) =v 2(H2) x VM = 0,089 mons x 22,4 n/mons = 1,99
O6muit 00vem Bogopoaa: V(H2) = V1(H2) + V2(H2) = 18,7 i+ 1,99 1 = 20,69 n

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

IMopsiok BbINOJIHEHUS PA0OTHI:
1.3anucare TeMy U 1eNb PabOTHI.

2.B kpatkoii hopMe U3I0KUTh TEOPETUUECKUN MaTepual 1o padore.
3. BeImomHUTh 3a1aHUA U CieTaTh BHIBOJBI MO paboTe.

Xoa paGoThI:

I'omonornyeckuit psa alnKkaHoB

CHs

®opmy| CrpykrypHas Temmepary Hassan Dopmyra
na dbopmyna ne
N pa Ha3BaHNE
CcOCTaB JIMHEHHBIX yTIEBOT
KUIEHUSA panukana
a MOJIEKYJT opoja
L azwi
CHs; |CH4 - 161,6O MmetaH |- CHs, meTmi;
C,Hg |CHs— CHs ~-88,6° |pram | C_HZ - CHs,
STHII,
CH; - CH, - 0 — CH, - CH;, -
Cs He CH3 42,1 fponaH CH;, nponur,
CHs- CH, — CH
C4H10 *Ci‘lg 2 2—0,50 6yT@
Kuoxocmu
CH; - CH;
CsHy, [CH, — CH» —+36,10 MeHTaH
CH;
Cs Hia CHs — (CHz)s- +68,70 reKkcad

Tabmumna 1



C7 H16 CH3 B (CHZ)S_ + 98,50 I'CIITad
CH;
Cg Hig CH; - (CHZ)S_ + 125,60 OKTaH
CH;
Co Hao CH; — (CHz)r, 150,7°  |Honau
CH;
C10 CH3 - (CHZ)B— 0
Hyy CHs +174,0 IeKaH
lTomonocu — 31O OpTraHHU4YC€CKUC BCUICCTBA, MOJICKYJIbI KOTOPBLIX OTJIMYAKOTCA Ha OIJHY WU

HeckobKo rpymi — CHy — , Ha3bIBaeMYIO 20M0102U4eCKoll pa3HOCIbIO.
B mpocTtpaHcTBE yriepoaHble LENH MOJEKYJ MPEAETbHBIX YIJIEBOJAOPOAOB MPEACTABISIOT
JIOMaHYIO JIMHUIO, YTOJI MKy HAIPaBICHUSIMH CBS3CH — 109° 28’

Cucrtematuueckass HOMEHKJIATypa aJIKaHOB

1. Jlna cocraBieHUs Ha3BaHUI MpEAENbHBIX YIJIEBOJOPOJIOB JIMHEHHOM CTPYKTYpbl K KOPHIO
YUCIUTEIBHOI0, YKa3bIBAIOIIETO HAa YUCIIO aTOMOB YIJIepojia B MoJeKyJe, 1o0aBisercs cypukc — aH, a
nepe Ha3BaHueM cTaBUTCs OykBa «H», yka3pIBaromias Ha JIMHEWHOE CTPOCHUE MOJIEKYJIBI (Taor. 1).

2. Jlns cocTaBlIeHUs] Ha3BaHMsI YIJI€BOJOPOJIOB Pa3BETBIEHHOIO CTPOECHHUS MOJb3YIOTCS MPABUIOM
HOMEHKJIATYpPHI:

a) IPUHUMAIOT, YTO ATOMbI BOAOPO/1a 3aMEIlE€Hbl Ha pa3IMyHble paJnuKaibl (OOKOBBIE BETBN).

Paoukan — 310 4acTh MOJIEKYJIBI YIIIEBOAOPO/IA, CAMOCTOSATENBHO HeCylecTBytomas (Tadim. 1);

0) BBIOMpAIOT CaMyl0 JJIMHHYIO YIVIEPOAHYIO IIENOYKY, M aTOMbl YIjepoja B HEl HyMepyloT,
HA4YMHAsl C TOW CTOPOHBI, i€ OIMKE Pa3BETBICHMUE;

B) HAa3bIBAIOT paJMKaJbl, BIEPEAM YKasbiBass LU(PPOH HOMEp yIJIepoJHOr0 aToMa LENOYKH, K
KOTOPOMY 3TOT pajKaj NPUCOEIUHEH;

I') 3aTeM Ha3bIBAIOT TJIABHYIO YIJIEPOAHYIO LIETb MO YUCITY MPOHYMEPOBAaHHBIX aTOMOB yIjiepoja ¢
OKOHYaHUEM, COOTBETCTBYIOIIMM JaHHOMY KJaccy.

Ipumepni.

1) CHz — CH; — CH, — CH3 H — OyTaH;

1 2 3 4
2) CHs — GH — GH - CHs

CH; CHs;
2, 3 — nuMeTniI-0yTaH;

3) 1 2 3
CH; — CH — CHs

NaBHaA vraenoaHana

/EOKOBaﬂ BETKa
CHs

2 — METHJI-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 pe3yJbTara:
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. nomycTui He OoJiee OJTHOTO HEI0UeTa.

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 CTYIEHT TNPAaBUIBLHO BBINOJHWI HE MEHEE MOJOBHHBI PabOTHI WU
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 HErpyOO# OMMOKHU U TPEX HEA0UYETOB;

. WIH TIPH OTCYTCTBUU OLINOOK, HO MPH HATUYUU 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 BHITIOTHII MEHEe MOJIOBUHBI pa0OTHI.

N =W



Tema 1.2 YriieBogopoasl

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

Ienp padoThI: IO3HAKOMUTH Y4YallUXCSl C TPUBHAJIBHBIMM Ha3BaHUSAMH M pallMOHAIbHOMU
HOMEHKJIATYpOi HelpeAeNabHbIX YIJIEBOAOPOAOB; AAaTh O0Ilee MpeICTaBlIeHue 00 OCHOBHBIX MPUHIUIIAX
(dbopMHUpOBaHUS HA3BaHUHM OPraHUYECKHX COCJAMHEHHH MO0 MEXIYHApOAHOH HOMEHKIATYpe; HAYYHThCS
pelaTh 3a/laun Ha onpezaeraeHne 00bEéMa raza U KOJIM4ecTBO UCXOIHOTO BEIIECTBA.

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

BoinosineHne padoTsl cnoco0CcTBYeT (POPMUPOBAHMIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

MarepunanbHoe obecrnieyeHue:

YyeOHast ayaAuTOpust 1 MPOBEACHUS JIEKIIMOHHBIX, Ta00PATOPHBIX M MPAKTHUECKUX 3aHITHIA; A
TPYIIOBBIX M WHIUBUIYAJIbHBIX KOHCYJIbTAIMM; JUISI TEKYIIEro KOHTPOJISI W MPOMEXKYTOUYHOU
aTTecranuu: pabodyee MecTo mpenoaBarens, paboune mecra oOydaromuxcs, Aocka. [lomemenue s
MIPOBEACHUS JTA0OPATOPHBIX, MPAKTUYECKUX PAOOT; ISl TPYIIOBBIX M MHAUBUAYAIbHBIX KOHCYJIbTAIUN;
JUIS TEKYIIET0 KOHTPOJIS U MIPOMEXYTOUYHOH aTTecTaluu: pabodyee MeCcTo mpemnoiaBaress, paboyne Mecra
oOyuatromuxcsi, Tocka. Mebens nadboparopHasi, mkad BBITSHKHONW ¢ MOWKOW —1 TIT, IITATUB, pEaKIMOHHAS
nmpoOupka, OOBIKHOBEHHAsi MPOOMpKa, ra300TBOAHAs TPYOKa, HSIEKTpOHArpeBaTENbHBIN NpUOOp WK
CIIUPTOBKA, STHJIOBBIM WU JIFOOOH Apyro CHHUPT, KOHICHTPUPOBAHHAS CEpHAas KHCIOTa, PacTBOP
nepmanranata kamus KMnO4, O6pomnas win uoaHas Boja (2—3 KamiM COUPTOBOM HACTOWKHM HOAA
IPWINTG K 1—2 MJT BOZIbI), AUCTUIUITMPOBAHHAS.

3ananue:
1. HazoBuTe yriieBoI0pOIbI IO MEXAYHAPOTHON HOMEHKIIATYPE:

1) CH; - CH = C — CH, - CHg;
|
CoHs

2) CH; —~CH=C=CH - CH;

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

2. CocraBbTe CTPYKTYpHBIE (POPMYIIBI YTIEBOAOPOIOB MO UX HA3BAHUSM:



1) 3-3Tm- 4-nponuIITenTaH;

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

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

4) 2,5-nuMeTunrekcuH-3

5) 2-meTuI-3-3TUIINEHTAH;

6) 4,4-mumeTunrexkcen-1;

7) nenraguen — 1,4

8) 3,3-aumMeTmIOyTHH-1

9) BerumciauTe Maccy CUpTa, KOTOpas 00pa3yeTcs npu ruapaTtaiuu 96 J1 aTuiIeHa.

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

IMopsiniok BbINOJIHEHUS PA0OTHI:

1.3anucarp TemMy U 1enb paboThI.

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

Xoa padoTbI:
Homenknarypa aiis HenpeneabHbIX YIIIeBOJAOPOIOB:

1. Hymepanuto 1ienu HauMHaIoT C TOM CTOPOHBI, I/1€ OJIMKe KpaTHas CBA3b.
2. B KoHIIe Ha3BaHUs YKa3bIBAIOT HOMEP aTOMa(aTOMOB) yIJIepoja, OTKY/1a OTXOJAT KpaTHbIE CBS3H.

3. Bce ocranbHbIE [MpaBHJjia — KaK y aJIKAHOB.

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

4. BeruncnuTe Maccy ciupra, KoTopast oopasyercs npu rugparanuu 112 a

STHUJICHA.

Peakuus ruaparanus stunena (3rena): C2H4 + H20 = C2H50H (karanuzatop: H+) V(C2H4) =112 n1n
(C2H4) = 112/22,4 = 5 moas M(C2H50H) = 12*2 + 6 + 16 = 46 r/monp KonmuecTBo obpa3zyroerocs
3TaHojJa SKBUMOJSIPHO BcTymaemMomMy B peakuuio stwieHy n(C2HS50OH) = n (C2H4) = 5 wmounb
m(C2H50H)= n*M = 5*46 = 230 r OtBert: 230 T

5. Kakoif 06bem Bogopoaa (H.y.) MOIY4UTCs IPH B3aUMOAEHCTBUH 2 MOJIb

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

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

Pemenne:

m(pactBopa) =V X p

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

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

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

[TockonbKy 3aJaHHOE KOJIMYECTBO HATPHUSL COCTABIISIIO 2 MOJIb, HATPUI MPUCYTCTBYET B U3OBITKE.
[TosTOMy 00BEM BBIIETICHHOTO BOJOPOAA OYAET ONPENENATHCS KOJTMIECTBOM ATaHOIA!

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

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

Bona, copeprkariascs B pacTBOpe CIIUPTA, TOKE pearupyeT ¢ HaTpUEM C BbIJCIIEHHEM BOIOPO/a.



m(H20) = (m(pactBopa) x W) : 100% =80rx 0,04 =321

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

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

Takum 00pa3oM, ¥ MO CPaBHEHHIO C 33aJaHHBIM KojuuecTBoM Boabl (0,178 monb) HaTpuii Bce paBHO
OKa3bIBaeTcs B U30bITKE.

Haiinem xonmuecTBO M 00beM BOJOPOA, BBIACIUBIIETOCS IO PEAKLIUN:

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

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

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

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

®opma npeacTaBiaeHus pe3yJibTaTa:
Brimmonnennsie YIIpAKHCHUA U 3ada4U

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

Ouyenka "5'" cmaeumcs, ecnu cmyoenm:

1. BeImonHWI paboTy 6€3 OMMO0K U HEAOYETOB;

2. momycCTHII He O0JIee 0THOTO HeloueTa.

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

1. He Oonee o1HOM HETpyOOI OIIMOKU M OJHOIO HE0YETA;

2. wu He 6oJjiee ABYX HEJA0YETOB.

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

1. He Gonee ABYX IpyObIX OMINOOK;

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

. WK He 0oJsiee IBYX-TpeX HerpyobIX OINOOK;

. WIN OJHOM HerpyOoii OIMOKH U TpeX HeJA0YETOB;

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

Ouenka "2" cmaeumcs, ecnu cmyoenm:

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

2. WM €CIU MPaBUIILHO BBITIOJIHWII MEHEE MOJIOBUHBI paOOTHI.

D W



Tema 1.3 Kucsiopoacoaep:xaiime oprannyecKue coeIMHeHUs!

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

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

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

MarepuanbHoe o0ecrieyeHnne:

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

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

3ananue:
1. BcmoMHHTH MpaBWIIa MO TEXHUKE O€30IMaCHOCTH TIPH IMPOBEICHUH JIA0OPATOPHBIX PadoOT.
2. [IpoynTaTh MHCTPYKIHIO 11O MPOBEACHUIO OTBITOB.
3. [IpuroToBUTH HEOOXOAUMYIO XUMUYECKYIO TTOCYAY U 000pYIOBaHUE JIJISl IPOBECHHS OIBITOB.
4. [TpoBecTH OTBITHI.
5. Odgopmuts mabopaTopHyto padboTy.
6. 3amonHUTE TAOIUILY
IMopsinok BbINOJTHEHHS PA0OTHI:
1 [IpoBenuTe 1abOpaTOPHBIE OMBITHI COTIACHO MHCTPYKIIUH;
2 3aMUIINTE YPaBHEHUS PEaKIUid B MOJICKYJISIPHOM, HOHHOM U KPaTKOM HOHHOM BHJIE B TETPaJib;
3 Cnenaiite BBIBOJI O MPOJICTAHHOMN paboTe

Xon paborhr:
OmnpiTNel: KauecTBeHHBIE peaKIIUy NPEEIBHBIX OJTHOATOMHBIX CIIMPTOB

1.1. Oxucnenne 3TaHoONa B IPUCYTCTBUE METHOTO KaTaJIn3aTopa.

Haneiite B mpoOupky 0,5 Ma stunoBoro cnupta. CHiIbHO packajguTe CHUpaib W3 MEIHOU
IIPOBOJIOKH B IJIAMEHU CIIUPTOBKH, JIepika e€ JepaKareneM, 1 OMyCcTUTe MpoOUpKy co ciupToM. [IpoBectu
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? 3anuiInTe ypaBHEHUS MPOUCXOIAIINX PEAKIIUH.



1.2. OkucneHue 3THIOBOTO CIIUPTA TIEPMAHTAaHATOM KaJlus.

B npobupky HammBaroT | — 2 M 3THJIOBOTO CHOUPTA, MPUOABISIOT | MII BOJHOTO pPacTBOpa
NepMaHraHaTa Kajlisl ¥ HarpeBaloT B CJIa0OM IUTaMEHH CIUPTOBKHU. [Ipy OKHCICHHH STHIIOBOTO CIHPTA
oOpa3yercss YKCYCHBIN aibJeTui (JETKOKHIISIIAS KUIKOCTh C 3allaXOM MPENbIX sS0JI0K), a IepMaHraHatT
oOeclBeUnBaeTCs M BhIMAAaeT OypbIii ocaiok okcuaa Mapranma (I1V).

1.3. Oxucnenue stanosa guxpomarom kanus (EP).
B npobupky nomecture 0,5 mu 3tanona, 0,5 mu 5% pactBopa nuxpomara Kainus U 5-6 Karuienb
10% pactBOopa cepHoii KucnoTbl. Clerka HarpedTe pacTBOp HaJ IUIAMEHEM CIUPTOBKM JIO Hauajia
n3MeHeHHs 1Bera. ONIymIaeTcs XapaKTEepHBIM 3amax YKCYCHOTO alpJerujaa (3amax MpembiX sOJOK).
Chenaiite BBIBOJI O BOCCTAHOBUTENIBHBIX CBOMCTBaX CIHUPTOB. 3alMILIUTE ypaBHEHUE MPOUCXOMASIICH
peaxkuuu.

1.4. Tlony4yeHre yKCyCHOATHIIOBOTO 3upa.
Haneiite B mpoOupky 1 Mi1 3TaHOJIa U OCTOPOXKHO TaKOH ke 00beM KOHIEHTPUPOBAHHOMN CEpHOM
KUCIOTHL. [IpnbaBbTe HEMHOTO CyXOr0O aleTara HaTpus, CJIETKAa HarpeiTe MpoOUPKY U MOHIOXANUTe
oOpa3zoBaBieecs BellecTBo. Hanumure ypaBHEHUE peakinu.

OmnpiT Ne 2. KauecTBeHHbIC pEaKI[Mi Ha MHOTOATOMHBIE CITUPThI

O6pazoBanue raunepara meau(1l).
Metonuka. B npobupky HanmBarot 0,5mi 2%-Horo pactBopa cynbhara menu u 2 mi 10 %
pactBopa ruapokcuna Harpus. K o0pa3oBaBiieMycst 0caaKy roiy-00ro mBeTa NpUiIHBAlOT TIUICPHH U
CMECh BCTPSXUBAIOT. 3aIUIINTE YPABHEHUE TIPOUCXOSIICH PEAKITHH.

[Topsanox Beimonnenus | HaOmronenus YpaBHEHUSI XUMHUYECKUX peaknii. BeIBOABI
OnbITa

OmnpiT 3. KauecTBeHHas peakiys Ha YKCYCHYIO KUCIIOTY

VYKCycHast KUCJIOTa OKa3bIBaeT OaKTEPUIIMIHOE U OakTepruocTaTnueckoe nercreue. Hampumep, 3%
pacTBOp YKCYCHOM KHCIIOTHI YOUBaeT Majouyky OpromHoro Tuda, 4% pacTBOp — KMIIEUYHYIO MAT0UKY.
Oco0eHHO aKTHBHA YKCYCHasl KUCJIOTA MO OTHOIIICHHIO K CTA(MIIOKOKKAM, CITY>KaIlliM TPUIHHON
MUIIEBbIX OTPABICHUH.

[Ipu B3auMo1eNiCTBUN YKCYCHOM KHCIIOTHI C COJISIMM JKeJe3a MOsBIsSeTCs] KpacHO-0ypoe
okpamuBanue. Ha 3Toii peakiinu B caHUTapHON MPAaKTUKE OCHOBAHO ONpe/eeHNe YKCYCHOM KHCIOTHI B
BO31yX€ IMPOMBIIIJICHHBIX HOMeHIeHHﬁ.

B npoGupxke ¢ 3-4 M1 BOJbI pacCTBOPUTE LIETIOTKY HATPUEBOM COIM YKCYCHOW KMCIIOTHI U MTPHIIEHTE
HECKOJIBKO Karelnb pactBopa xyopua xenesa (III). Ilogsnsercs kpacHOe okpalmBaHuE pacTBOpa
BcJleicTBHE 00pa30BaHUs paCTBOPUMOM KOMITJIEKCHOM COJIM — XJIOPUAa OCHOBHOTO TeKcaalieraTa Kejesa
(I1D). TIpu KUMAYSHUH TPOUCXOTUT THIPOJIN3 KOMIUIEKCHON oM (YIPOIIEHHO — alleTaTa )ejes3a) u
o0Opa3oBaHMe XJIONBEB OYpOro IBeTa.

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

arterar xene3a (111)

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

OCHOBHOM aleTaT kenes3a

Craenaiite BBIBOJ O XMMHUUYECKHUX CBOMCTBAX MHOTOATOMHOI'O CIIUPTA MIMLEPHHA [0 CPABHEHUIO C
OJTHOATOMHBIMH.



®opma npeaocTaBieHus pe3yJbTaTa
OTtyeT o mpoJieIaHHOM paboTe, ypaBHEHUE PEAKIIMN B MOJICKYJIIPHON M MOHHOU (DOpMax, BHIBOIBI
Ha Ka)/IbI OIBIT, BEIBOJI IO BCel 1abopaTopHOil padoTe.

Kputepuu oneHKH: OIICHKA HHIUBUYaTbHBIX 00pa30BaTEIbHBIX JOCTIKEHUH 10 Pe3yabTaTaM
TEKYIIETr0 KOHTPOJISl YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTecTalli MPOU3BOJIUTCS B COOTBETCTBHHU C
YHUBEPCAIbHOM IIKAJION:

Ouenka "5" craBuTCS, €CJIM CTYJICHT:

1) npaBWJIBHO OIPENEINII LIENb ONBITA;

2) BBITIOJHWI pabOTy B TIOJIHOM 00bEME ¢ COOJIIOICHUEM HEOOXOIMMOM MOCIIEI0OBATEILHOCTH
MIPOBEJICHUS OIBITOB U U3MEPCHHIA,

3) caMOCTOSITENLHO U PallMOHATIBHO BbIOpANl M OATOTOBHII JJIs OMbITAa HEOOXOAUMOE
000pyIOBaHUE, BCE OMBITHI POBEIT B YCIOBUAX U PEKUMaX, 00€CIIEUHBAIOIINX TOTyYECHUE PE3YIIHTATOB
BBIBOJIOB C HAUOOJIbIIECH TOYHOCTHIO;

4) HayYHO IPaMOTHO, JIOTHYHO OMHUCAIT HAOII0IeHUS ¥ CPOPMYITHPOBAIT BEIBOJIBI U3 OIBITA. B
MIPEJICTAaBJICHHOM OTYETE MPaBUIHHO M aKKYPaTHO BBIMIOJIHUI BCE 3aMMCH, TAOIHUIIbI, PUCYHKH, YEPTEKH,
rpaduKy, BEIYUCICHUS U CIICJIal BBIBOIBL;

5) npaBUIBLHO BBHIIOIHWI aHANK3 TorpenrHoctel (9-11 kmacchr).

6) POSIBIISIET OPraHU3AIMOHHO-TPYAOBBIC YMEHUs (TTOAIEPKUBAET YHUCTOTY pabOvero MecTa u
MOPSAZIOK Ha CTOJIe, 9KOHOMHO HCIOJIb3YET PACXOIHbIC MATEPUAIIbI).

7) SKCHIEPUMEHT OCYIIECTBIISET 10 TUTAHY ¢ YI€TOM TEXHUKH OC30IMaCHOCTH U TIPABHII PAOOTHI C
MaTepuagamMu U 000pyA0BaHUEM.

Orenka "4" craBUTCS, €CIIM CTYJICHT BBITIOJHIII TpeOOBaHUs K olieHke "5", HO:

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

2. nnu ObUIO JTOMYIIEHO JABa-TPH HEJI0UETA;

3. unu He 6osiee OAHOM HerpyOoii OMMOKH U OJTHOTO HEJI0UeTa,

4. WM SKCTIEPUMEHT MPOBEJICH HE MOJIHOCTHIO;

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

Orenka "3" ctaBUTCS, €CITU CTY/ICHT:

1. mpaBUIJIBHO OIPENEeNII IIENb OMBITa; PA0OTY BBHIMOIHSIET MPABUILHO HE MEHEE YeM HAMOJIOBUHY,
0JTHAKO 00BEM BBITIOJIHEHHOM YaCTH TAKOB, UTO ITO3BOJISICT MTOJIYYUTh TPABIIILHBIC PE3YJIbTATHI U BBHIBOIBI
M0 OCHOBHBIM, MPUHIIUITHAILHO BaXKHBIM 3a71a4aM paboThI;

2. nnu noadop 06opyaoBaHUs, 00BEKTOB, MATEPHAJIOB, a TAKXKE pabOTHI 110 Hayaly OIbITa MPOBEJI C
MTOMOIIIBIO YYUTENIS; UM B XO/I€ TTPOBEICHUS OIbITa U U3MEPEHUM ObLITH JOMYIIEHBI OMMOKY B OMIMCAHUN
HabJ01eHuH, POpPMYIHMPOBAHUU BBIBOJIOB;

3. OTBIT MPOBOJAMIICS B HEPAIIMOHATBHBIX YCIOBHUAX, UTO MPHUBENO K MOTYYEHUIO PE3yIbTATOB C
00JIbIIIEeN TOTPEIIHOCTHIO; I B OTYETE OBLIIN TOMYLIEHBI B OOIIEH CIOKHOCTH HE OoJiee IByX OINO0K
(B 3amUCSAX €UHMUII, U3MEPEHUSX, B BEIUMCICHUSIX, TpaduKax, TabInIaX, CXeMax, aHaIu3e MOrpenrHocTen
Y T.JI.) HE IPUHIAITAAIBHOTO TS JAHHOW PabOTHI XapakTepa, HO MOBJIMSBIINX HA Pe3yabTaT
BBITIOJTHEHUS; MJTM HE BBITIOJIHEH COBCEM WJIH BBITIOIHEH HEBEPHO aHaNW3 morpemHnoctei (9-11 kmacc);

4. nomyckaet rpyoyro ommoOKy B X0JIe IKCIIepUMEHTa (B 00bSICHEHUH, B 0popMiIeHUN pabOTHI, B
COOJTIOICHUH TIPABIJI TEXHUKH 0€30MaCHOCTH MpH padoTe ¢ MaTepuaiaMu U 000pyI0OBaHUEM ), KOTOpast
WCIIPABIISIETCS TIO TPEOOBAHUIO YUUTEIIA.

Ouenka "2" ctaBUTCS, €CITU CTYJIEHT:

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

2. WM OTIBITHI, U3MEPEHUS], BEIYUCIICHUSI, HAOII0ICHUS POU3BOAMIUCEH HETPABUIIHHO;

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



4. nonmyckaet n1Be (1 6osee) rpyObie OIMOKHU B X0JI€ SKCIIEPUMEHTA, B 00bICHEHHH, B 0)OPMIICHUT
paboThI, B COOTIOICHUN TTPABUIT TEXHUKH O€30ITaCHOCTH MPHU paboTe ¢ BEHIECTBAMU U 000PYI0BAaHHUEM,
KOTOPBIE HE MOXET UCTIPABUTH JJAKE TI0 TPEOOBAHUIO YUUTEIIS.



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
TPYNIOBBIX W WHAWBUAYAIBHBIX KOHCYJIbTAIMW; I TEKYIIErO0 KOHTPOJS M IMPOMEKYTOUHOM
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. PaGouee MecTo mpernogaBaress: MepCoOHaIbHBIA KOMITBIOTEp, pabodne mMecTta 00ydaronuxcs,
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 paborhr:
Crpoenue atoma

1. B nentpe aToMa HaXOAUTCS SIIPO, KOTOPOE 3aHMMAET HUYTOKHO MaJlblii 00beM MPOCTPAHCTBA 10
CPaBHEHHIO CO BCEM 0OBEMOM aToMma, HO 3aKJII0YaeT B cebe MOUTH BCIO €ro maccy. Sapo mpeacrasiser
cO00if COBOKYITHOCTH JJIEMEHTAPHBIX YaCTHUI[. MPOTOHOB, MOJOXHUTEIHHO 3apsKEHHBIX, U HEHTPOHOB,
He3apsKeHHbIX. 3aps] siipa TMOJOXKHUTENbHBIM, paBeH YHCIy MPOTOHOB U MOCTOSHHBIA I KaXKIOTrO
XUMHUYECKOTO AJIEMEHTA.

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

3. ATOM 3JeKTpOHEHTpAJICH, MMOATOMY YHUCIIO AJIEKTPOHOB B AJEKTPOHHOM O0O0JIOUKE PAaBHO YHCITY
MIPOTOHOB B fAJipe. MexX 1y sIAPOM U 3JIEKTPOHAMHU CYIIECTBYIOT AJIEKTPOCTATUUECKHUE CUIIBI TPUTSHKCHHUSL.



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 BOKPYT 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
BOKPYTI' s/ipa, KOTOPO€ COOTBETCTBYET MAaKCHMAaJbHOM JJIEKTPOHHOW IUIOTHOCTH W BEPOATHOCTU
npeOBIBaHUS €r0 OKOJIO S/Apa.

DNEeKTPOH MOKHO MPEJICTaBUTh Kak 00JIaKo, «pa3Ma3aHHOE» 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
SHEPreTHUECKOTo CII0s (YPOBHS), HA KOTOPOM HAXOJIUTCS 3TOT DIEKTPOH;

— nobounoe kearnmosoe uyucio — opoumanvroe (1) npuaumaet 3uauenus 0 (s), 1 (p), 2 (d), 3 (f), ...,
n-1; ompenensier Gpopmy ayIeKTpoHHOro obOnaka (opburtanm): mapooOpazHOe 00JAKO — 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 MOIoKeHHe 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 IIOJI0KCHHIA;

— 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 KEaHMO8bIM uuciom (Ms), MOKET IPUHAMATH JBA 3HAUCHHS: + /1o, — /o .
OHM COOTBETCTBYIOT BpAIlEHHUIO D3JIEKTPOHA IO YacOBOW CTpEJNKE W MPOTUB YAaCOBOM CTpPEIKH.
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 !

6. DHEpreTUYeCcKre YpOBHH M MOAYPOBHH PACIIOIO0KEHBI 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 ™. . ...

»

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) 3anmcaTh TOCIENIOBATEIILHOCTh  3aIOJIHCHUSA  DJICKTPOHAMH  YPOBHEH ©  MOIYpPOBHEH,
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

MaKCHUManbHO 18¢ S-, p- U O-IOXYPOBHSIX; Ha uemeepmom — MAakCHMalbHO 32e Ha S-, p-, d- u f-
MOYPOBHSIX.
. 2020622
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5) IoauepKHYTh BaJEHTHBIE 3JIEKTPOHBI.
6) PacripesenuTh UX 10 MOAYPOBHIM TPETHETO CJIOS, YKa3aB CTPEIKAMH.

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 KUCIIOTHBIMA.

®opma npeacraBiaeHus pe3yJabTara:
BoimnonHenHas pabota npejacTaBiseTcsl NPernojaBaTeao B TETPAaau Ui BBIIOJHEHHUS MPAaKTUYECKUX U
KOHTPOJIbHBIX Pa0OT O AUCHUILINHE «XUMUs
BrimonHeHHBIE YIIpaXXHEHHUS
Kpurtepun onenuBanus:
Orenka "5" ctaBUTCS, €CITU CTY/ICHT:
1. BeIOJTHUI paboTy 6e3 OIMOOK U HEI0UETOB;
2. TomyCTHII He 00Jiee OTHOTO HEeJI0YeTa.
Onenka "4" cTaBUTCS, €CIIM CTYJCHT BBINOJIHUI PabOTy MOJHOCTHIO, HO IOMYCTU B HEll:
1. He Oonee o1HOM HETpyOO OMIMOKU M OJHOTO HE0YETa;
2. wu He 6oJjiee ABYX HEJ0YETOB.
Onenka "3" cTaBUTCS, €CJIU CTYACHT IIPABUJIBHO BBIIIOJIHUII HE MEHEE MOJOBUHBI padOThI WIH JOMYCTHIL:
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. W OTHOU HETPyOOH OITMOKHU U TPEX HEJO0UETOB;
5. WK IpU OTCYTCTBUHU OLIMOOK, HO NMPH HATUYMU YEThIPEX-TISATH HE0UYETOB.
Ouenka "2" craBuTCs, €CIIM CTYJICHT:
1. 1omyCTHII YMCIIO OMMOOK U HE0UETOB MTPEBOCXOIAIIEe HOPMY, IPH KOTOPOH MOXKET OBITh BHICTABIIEHA
ornenka "3";
2. WM €CITU TIPaBUWJILHO BBITTOJIHUII MEHEE MOJIOBUHBI PaOOTHI.

Tema 2.1 Ctpoenue atoma. [lepuoanueckuii 3axon u [lepuoanyeckas cucreMa XuMHYECKHX
yemenTOB J[.U. MeHaeneeBa

IIpakTnyeckoe 3ansaTne Ne6
PermeHne NpaKkTHKO-OPMEHTHPOBAHHBIX TEOPETHYECKHX 3a1aHUIl HA XapaKTepU3alHIo
XMMHYEeCKHX 3J1eMeHTOB «MeTal/inyecKkne U HeMeTallInyecKue CBOICTBA,



3JIEKTPOOTPUIATEILHOCTH H CPOJACTBO K 3JIeKTPOHY XMMHUYECKHX 3JIEMEHTOB B COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOEHUEM U MOJI0KEeHHEM B MEPHOIUYECKOH crcTeMe XUuMH4ecknx djiemenToB ..
Menpaenaeesa.

Heﬂb: HAY4YHUTHECA OIIPCACIATE MCTAJUIMYCCKUE U HEMETATININYCCKUEC CBOMCTBA XMMHYECKHUX
9JICMCHTOB.

IIpakTuyeckas padora popmupyer:
[1P66, I1PGY, ITPG10

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

MarepunanbHoe obecrnieyeHue:

VYuebHas ayauTOpus Ui POBEJCHUS JIEKLIIMOHHBIX, JJAOOPATOPHBIX U MPAKTUYECKUX 3aHATHUH; A
TPYNIOBBIX W WHAWBUAYAIBHBIX KOHCYIbTAMK; MJISi TEKYIIETO KOHTPOJS M IMPOMEXKYTOUHOM
aTTectanuu: pabodee MECTO mpenojaBarens, paboune mecrta odydaromuxcs, nocka. Kommnbiotep: 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 mt. YdueOHO-MeTOnMYECKas JTOKYMEHTAIHs, JUIAKTHYECKHE
cpenctBa. PaGouee MecTo mpernoaaBaress: MepcoHaIbHBIA KOMIIbIOTEp, paboune mMecTa 00y4arouuxcs,
JocKa yueOHasi, yueOHasi MeOeb.

3ananmue:

Bormpocs [ytst 3aKkperieHus: TEOPETHUSCKOTO MaTepraia K MPakKTHIeCKOMY 3aHSTHIO
1. Kakyro uadopmaruro gaér [lepuoanueckas cuctemMa XUMUYECKUX HIEMEHTOB?
2. Yro Takoe aToM, MoJieKya?
3. Kakue yacTuiipl BXOJAT B COCTaB aroma?
4. TlpuBeauTte MPUMEPhl METAUIOB M HEMETAJLIOB.
5. ChopmynupyiiTe npaBuiIa 3aMOTHEHHS SHEPTETUYECKUX YPOBHEH.

3agaHus 1719 NPAKTHYECKOI0 3aHATHS:
OTtBeThTe Ha 3a7aHUsI, BHIOPAB BELIECTBA M3 Ballero BapHaHTa MOJ HOMEpaMH...(II0 YKa3aHUIO
YUUTEIS).

Bapuantsl

1 2 3 4 5
1 0) Na F C Ca
2 Li S Zn H I
3 Be Cu B Mg Ag
4 He Br K Ba P
5 N Al Ne Si Cl
6 Fe Ar Co Ni As
7 S Mg Ca O P
8 H B N Na C
9 Ba Si Li Cl Al
10 Ga P H Zn Se
11 C ) S B K




12| F | Ag | Al | N | Kr |

JlaliTe Ha3BaHME XMMHYECKUX 3JIEMEHTOB U3 BAlIETO BapHaHTA.

2. Ormpenenure MECTOHAXOXKICHUE XMMHUYECKOTO 3JIEMEHTA M3 Balllero BapuaHTa 10 HOMEpaMH... B
[Tepuoanueckoii cucteme X3, yka3aB MOPSAJIKOBBIA HOMEp, HOMEP TPYIIIIbI, MOATPYIITY, HOMEP
MepuoJia u ps.

3. 3anmummre CcXeMy CTPOSHHUS AaTOMOB XUMHUYECKHX JJIEMEHTOB U3 Ballero BapHaHTa O]
HOMEpaMH...

4. 3anumuTe INEKTPOHHYI0 KOH(QUTYPAIHMIO SJCKTPOHOB B aTOMAaX XWMHUYECKHX JJIEKTPOHOB W3
MpebIAYIIEero HoMepa.

5. Ompenenure, ucnonb3yss [ICX3, u 3anuimTe OTHOCUTEIbHBIE ATOMHBIE MACChl XHMHUYECKHX
3JIEMEHTOB M3 BAIlIEr0 BapyaHTa M0J] HOMEPaMHU....

6. YKaXuTe KOJUYECTBO AICKTPOHOB, IPOTOHOB M HEUTPOHOB B aTOMaX XMMUYECKUX IJIEMEHTOB U3

Balllero BapHaHTa MOJ] HOMEPaMH. ..

Beimummre B iBa cTONOMKA XUMUYECKHE 3HAKU METAJUIOB U HEMETAJUIOB U3 Balllero BapuUaHTa.

8. 3Bamummre ¢GopMynbl BBICIIUX OKCHUAOB M JIETYYUX BOJOPOJHBIX COCAMHEHMI, 00pa30BaHHBIX
XMMHYECKUMHU 3JIEMEHTAMH U3 BAlIEr0 BapHaHTa M0 HOMEPAMH. ..

=

~

Ilopsinoxk BbINOJIHEHUS pA0OTHI:

1. IToBTOpUTH TEOPETUUYECKHI MaTepuall IO TeME IPAKTUYECKOT 0 3aHATHS.
2. OTBETUTH Ha BOIIPOCHI JUIsl 3aKPEIICHUSI TEOPETUUECKOTO MaTepraa.

3. BBINOIHUTD 33JaHUsI IO TEME.

4. OdopMHTD OTYET.

Xon padorhl:
Kpamkue meopemuueckue u yuedoHo-memoouyecKkue mamepuanvl
no meme NPAKMUYECKO20 3AHAMUSA
[epuoauyeckuii 3aKoH.

[Tepuonunueckuit 3akoH Obu1 oTKpeIT .M. Menneneessim B 1868 rtomy. Ero coBpemeHHas
(bopMynIMpOBKa: CBOWCTBA XMMHUYECKHX JJIEMEHTOB U 00pa3yeMblX HUMH COEAMHEHUHl (NMPOCTBIX U
CJIO’KHBIX ) HAXOATCS B IEPUOINYECKON 3aBUCMOCTH OT BEJIMUMHBI 3apsia aTOMHOTO si/ipa.

[lepuognueckuii 3aKOH JIEKUT B OCHOBE COBPEMEHHOIO YYEHHS O CTPOCHHM BELIECTBA.
[Tepuonnueckas cucrema [[.M1. MeHneneeBa sBISIETCS HATJISAHBIM OTPAKEHUEM MEPUOIUYECKOTO 3aKOHA.

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

Ilepuon - psa TOPU3OHTAIBHO pPACIHOJIOKEHHBIX XUMHUYECKHMX 3JEMEHTOB. 1, 2 W 3 mnepuojsl
Ha3bIBAIOTCA MaJbIMH, OHM COCTOST W3 OJHOTO psla JIeMEHTOB. 4, 5, 6 - Ha3bIBalOTCS OOJBIINMHU
NepHoJaMH, OHU COCTOAT U3 JBYX PAI0OB XUMUUYECKUX JIEMEHTOB.

['pynnoif Ha3bIBalOT BEPTUKAIBHBIA PSJI XMMHYECKHUX DSJIEMEHTOB B IEPHOAMUYECKONW TabiHIIe.
DnemMeHTHl coOpaHbl B TPYMIbl HA OCHOBE CTENEHM OKHCIEHUS B BhIclieM okcuze. Kaxnias u3 BoCcbMU
TPYIII COCTOUT U3 IJIAaBHOM MOJATrpYMIH () ¥ moOouHoN noarpynisl (0).

[Tepnonnueckass tabnumna /(.M. MenneneeBa COIEpPKHUT KOJOCCAIBHOE YHCIO OTBETOB Ha CaMble
pasHble Bompochl. [Ipy ymenoM ee MCHOJIb30BaHUMU Bbl CMOXKETE IpENIoJiaraTb CTPOEHUE U CBOWCTBA
BELIECTB, YCMEIIHO MUCAaTh XUMUUECKHUE PEAKIH U peliaTh 3aauu.

Paauyc atoma.

Pamnycom aToma Ha3bIBaIOT PAcCTOSIHUE MEXKIY AaTOMHBIM SAPOM M CaMOM JaJbHEN AJIEKTPOHHOMU
opOuTanplo. JTO HE 4YeTKas, a YCIOBHas IpaHUIla, KOTOpas TOBOPUT O Haubojee BEPOSITHOM MeECTe
HAaxO0KJICHHUs dJIEKTPOHA.

B nepuone paguyc aToma yMEHbIIAETCA € yBEITMUEHUEM MOPSAIKOBOrO HoMepa sneMeHToB ("—" cieBa
Hampaso). DTO CBA3aHO C TEM, YTO C YBEJIIMYEHHEM HOMEPA IPYMIIbl YBEINYUBAETCS YMCIIO JIEKTPOHOB Ha
BHEIIHEM YpPOBHE. 3allOMHMTE, YTO JJISl AJIEMEHTOB IVIABHBIX MOATIPYNII HOMEP TPYIIBI PABEH YUCITY
3JIEKTPOHOB HA BHEIIHEM YPOBHE.



C yBenmuueHUEM YHCIa HJIEKTPOHOB OHHM CTAHOBATCS OoJiee CKyYCHHBIMH, TaK KaK MPHUTATHBAIOTCS
APYT K APYTY CUJIBHEE: 3TO U €CTh IPUYMHA MAJIEHBKOIO paJuyca aToMa.

UeM MeHBIIIE 3JEKTPOHOB, TEM OOJbIIE Y HUX CBOOOJBI M OOJBIIE PagHyC aTroMma, IO3TOMY paanyc
yYBEIIMUMBAETCS B niepuoe "«" crpaBa HaJeBo.

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

Paduyc amoma 8 nepuode

(ymMeHowaemes caeBa ranpabo —)

Li, «——o0baB2—_, F

9
. nepuode )
Haxodumcs B (a Haxodumes 6 Viia
Zpyrane odun 2pyrne — ceme
FAEKIMPOH HA L\t-‘-:mpon;ﬁﬂ -
Brewurem I”wg"( Haewurmem q,)n(f»u'
(e o
\ =4 ) [le)r
N / o —r’
— . .
Paduiic amoma $ortuie FAaduyc amoma mespuie,
WM SALKIAPO AACKMAPOnIY npumAsufaiormcs
wybembyem cedn Becoma cododo dpye K Ipysy

Paduyc amoma B zpynne

( Bozpacmaem cBepxy BHus | )

B, «——od6aBIll —4 Al

cpPynne
Haxodumceg 6 2. epY Haxodumes 8 =
nepuode - eemb 2, nepuode - ecme 3
SAEKW\F'UHHDIC NA"KV\_I\’)()NHI‘M‘,
opbdumant opdumant
- / - - ~e
p - .
( (@% ) ( 4 (% : )
L o H'.. ."‘ - 4
. o

Faduye amoma manembicuid, 2 4
LEMB MOABKO 1ad U 2asd opdumanu Paduyc .aIN\UAAuVﬂ(_!/\hlu,.,
ecmb 3 o8 (l[’éum(n/\b

Crtpoenue aToma.

ATOM — 3TO MeJIbYalIlasg XUMUYECKH HeJleJIuMasl YaCTUIa BEIECTBA.
ATOMBI MOTYT COEIUHATBCA JPYr C JPYyroM C TIIOMOIIBK0 XMMHYECKHX CBA3€H B pa3IMYHOU
MIOCJIEZI0BATENBHOCTH, 00pa3ys 00see CI0KHBIE YACTHIIBI — MOJIEKYJIbI.
MouJiekyjia — 3TO MeNbYalllle YacTULBI, KOTOPBIE COCTOAT U3 aTOMOB. OHU SIBJISIFOTCSI XMMHYECKH
JeIUMBIMH.
ATOM cocTOoUT M3 0ojiee MENKHUX, WIH 3JeMEHTAPHBIX YaCTHULl — IPOTOHOB (p), HEUTPOHOB (n) U
AJIEKTPOHOB (&).
B nenTpe aroma pacnonaraercs sapo, KOTOpOe COCTOUT U3 MMPOTOHOB U HEUTPOHOB (MX 0Olee Ha3BaHUE
HYKJIOHBI), @ BOKpYI sJpa BpamlaloTcs 3JeKTpoHbl. OmnuchiBaeMas MOJENb aromMa Ha3bIBaeTcs
"rmranetapHoi” u ObuTa mpeiokeHa B 1913 rony Benukumu ¢usukamu: Humscom bopom m Dpraectom
Pezepdopaom.

JJIEKTPOHHAsA KOHQUIypanusi aTomMa.

ONEKTPOHBI aTOMa HaXOATCS B HEMPEPBIBHOM JIBJKEHUU BOKDPYT spa. DHEPIUsl dJIEKTPOHOB
OTJIMYAETCS APYT OT APYra, B COOTBETCTBUH C 3TUM 3JIEKTPOHBI 3aHUMAIOT Pa3IUNYHbIE SJHEPTETUYECKUE
YPOBHH.

DHepreTuyeckue YpoBHHU MOIPA3EIIAIOTCS Ha HECKOJIbKO MOlypOBHEH:

1. Tlepsslif ypoBeHb: COCTOUT U3 S-MIOJYPOBHS: oJHOU "1s" sueliku, B KOTOpOW MOMeEIIalTcs 2
ANIEKTPOHA (3aMOJTHEHHBIH AIIEKTPOHAMH - 152)

2. Bropoii ypoBeHb: COCTOUT U3 S-TIOAYPOBHS: ofqHOMU "s" stueiiku (2s2) u p-moaypoBHs: Tpex "p"
siaeek (2p6), Ha KOTOPBIX MOMEMIAETCs 6 AJIEKTPOHOB



nan

3. Tperwnii ypoBeHb: CoOCTOUT U3 S-TIOAYPOBHS: 0/1HOM "s" stueliku (3s2), p-moaypoBHS: Tpex "p'
staeek (3p6) u d-nmogyposus: st "d" stueek (3d10), B koTopsix momeraercst 10 3J1eKTpOHOB.
4. YetBeptblil ypoBeHb: COCTOUT U3 S-NIOAYPOBHS: OAHOM "s" ssuelku (4s2), p-IOAYpOBHS: TPEX
"p" sueek (4p6), d-mogyposus: maTH "d" sueek (4d10) u f-moxypoBHs: cemu "f' ssueek (4f14),
Ha KOTOPBIX oMemaercs 14 371eKTpoHOB.
IIpaBuiia 3an0JITHEHUS IJIEKTPOHHBIX OPOUTAJIel U IPUMepPbI

CymiecTByeT psa MpaBWiI, KOTOPHIE MPUMEHSIOT MPU COCTABICHUU AIIEKTPOHHBIX KOH(HUTypamui

aTOMOB!:

o Crepsa cienyer 3anoJIHUTh OPOUTAIM C HAUMEHBIICH SHEPTHEN, U TOJIBKO IMOCIE MEePEXOAUTh K
SHEpPreTU4ecKu 0osiee BBICOKMM
Ha opGuTtanu (B ogHOM "s4eiike') HE MOXKET pacnojaraTbcs 0ojee ABYX IEKTPOHOB
OpOuTany 3anoJIHAIOTCA JIEKTPOHAMHU TaK: CHayaja B KXyl SYEHKy MOMELIAl0T MO0 OJAHOMY
3JIEKTPOHY, TIOCJIE Yero OpOMTAIU JOMOIHAIOTCS €IIe OJHUM 3JIEKTPOHOM C MPOTHUBOIIOJIOKHBIM
HanpaBJIeHUEM

o [Tlopsimok 3amonHeHus opoutaneit: 1s — 2s — 2p — 3s — 3p > 4s - 3d - 4p — 5s > 4d — 5p
— 6s
Jlo;oKHO OBITH, BBl OOpaTHIIM BHUMaHHWE Ha HEKOTOPOE HECOOTBETCTBHE: MOCJE 3p MOIYypOBHS
clieyeT nepexoa K 4s, X0Ts JIOTHYHO ObUIO Obl 3alOJHUTH 10 KOHLA 4s moaypoBeHb. OnHaKo
IpUpOAA pacropsauiach HMHaye. 3allOMHHUTE, YTO, TOJBKO 3alOjJHUB 4S IOIYypOBEHb JBYMs

ANEKTPOHAMH, MOXKHO TIepeXouTh K 3d moaypoBHIO.
AJITOPUTM COCTABJIEHHS CXeMbI CTPOEHUS aTOMA
1. 3anucaTh cuMBOJ 2NeMeHTa — HarpuMmep Na
2. 3anmcath 3HAYCHUE 3apsA/a sSapa aToMa HaTpus (3apsia sapa co 3HAKOM +
paBeH MOPSAAKOBOMY HOMepy 3ieMenTa) — Na +11
3. anee 3ammcarh KOJIHYECTBO OJIIEKTPOHHBIX CIOEB B aToMme (YUCIIO
3JIEKTPOHHBIX CJIOEB PAaBHO HOMEPY NEPHOJIA, B KOTOPOM HAXOJUTCS 3JIEMEHT — HATPUN —
B TpeTheM nepuoe [ICXD) Na+11)))
4. KonndecTBOo 3JE€KTPOHOB HAUMHATH 3alUCHIBATH C TIOCTIEIHETO AIEKTPOHHOTO YpOBHS (cinosi). Y
aTOMOB D3JIEMEHTOB TIJaBHBIX MOATPYNI Ha IIOCJIEIHEM JIEKTPOHHOM CJIO€ YHUCIIO 3JIEKTPOHOB
paBHO HOMEpy Trpymmbl. Y aTOMOB
3JIEMEHTOB MOOOYHBIX MOJATPYIII HA OCIEAHEM AIEKTPOHHOM CJI0€ BCera 2 31eKTpoHa.
Hatpuii B [ICXD Haxoautkes B | rpymie, riaaBHON MOATPYIIE, 3HAUUT y HErO Ha

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

6. KonmuecTBO SIEKTPOHOB Ha OCTAaBIIEMCS DIIEKTPOHHOM CJIO€ CYHTATh TI0
pa3HHUIIE 3apsi/ia aTOMa U YKCIia 3aMUCaHHbIX J1eKTpoHOB (113=8).
Na+11l) ) ) 281
7. Jlanee 3anucath JIEKTPOHHYIO GopMyy (MCTIONB3YS TOJICKA3KY) 1522322p63s1
8. PaccunTarps KOJMYECTBO JIEKTPOHOB, TPOTOHOB U HEUTPOHOB B aTOME.
s atoma Hatpust: P=11, e=11, N=23-11=12.
MeTta/uinyecKkHe ¥ HeMeTaJIMYecKre CBOMCTBA

B nepuoze ¢ yBennueHueM 3apsa aToMa METaNIMYeCKUe CBOMCTBA 0ClIabeBal0T, HEMETANINYECKUE -
ycunuBarotces (cieBa HampaBo "—'"). B rpynmne ¢ yBenmnueHHneM 3apsiia aToMa METaUNIMYECKHe CBOMCTBA
YCUITUBAIOTCS, 2 HEMETaJNIMYECKHUe - ocadeBaroT (cBepxy BHU3 "|").

CpaBHUM MeTaliM4yeckue u Hemetaunueckue cBoiictBa Rb, Na, Al, S. Harpuii, amoMunuii u cepa
HaXOJATCS B OJTHOM Iepuojie. Merannnueckue cBoicTBa Bo3pactaoT S — Al — Na. Harpwuii u pyounuit
HaXOJATCS B OJJHOMU IpyIie, MeTaIIIMYeCKHe CBOCTBa Bo3pacTaloT Na — Rb.



TakuM 00pa3oM, camble CHUIbHBIE METAJUTMUECKHE CBOWMCTBA MPOSBISET PyOUAMIA, HO C Ipyrou
CTOPOHBI - y HEro caMble clladble HeMeTaumueckue cBoiicTBa. Cepa oOjamaeT caMbIMU CJIaObIMU
METaJUIMYE€CKUMU CBOMCTBAMHU, HO, €CJIM IOCMOTPETH MO-APYrOMY, Cepa - CaMblil CHIIbHBIA HEMETaJLI.

Pacnpenenenne MeTamuioB M HEMETAJUIOB B MEPUOIUYECKONM TaOJHIe TakxkKe SBISETCS HarJsIHBIM
oToOpakKeHreM 3TOro npasuia. Ecim mpoBecTr yCIOBHYIO JIMHUIO, MTPOXOAAIIYIO0 OT 60pa /10 acTara, To

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

CBowncTBa B nepwopge B rpynne

MeTannuyecxkue CBoOWNCTBa
NpOCTBIX BELWECTB

oCNabesanT YCUAWMBAKOTCH

OcCHOBHbIE CBOACTBA
BbICLUMX OKCUAOSB U MAPOKCUMAO0B

ocnabesaloT | YCUAMBAIOTCA

HemeTannu4yeckme cBolcTBa
ApoCTbiX BELWeCTE

YCUAMBGIOTCH | OC/AA0Eesart

KuncnotHsie csoiicrea
BbICLLUMX OKCMAOB N MAPOKCUAOS

YCUAVEBSIOTCH | ocnabesaloT

Boiciiue okcHabI M JieTy4re BOJOPOAHbIE COeTHHEHUS.

B nepuoanueckoii Tadbnune J.M. MenzeneeBa Hike 7 IEpHOJa HaXOAUTCS CTPOKA, B KOTOPOH s
KaKJOW TPYIIBI yKa3aHbl COOTBETCTBYIOIUE BBICIINE OKCHJIBI, HUXKE CTPOKA C JIETYYUMHU BOJOPOTHBIMU
COCMHCHHSIMHU.

Jl71s 57IeMEeHTOB TJIaBHBIX MOATPYII HayuHasi ¢ [V rpynmsl (B OOJIBIIMHCTBE Cly4yae) MakCHUMallbHas
crenenb okucienus (CO) ompenensiercss mo Homepy rpymmbsl. K mpumepy, mis cepsl (B VI rpynme)
MakcuMaibHas CO = +6, koTopyro oHa mposBiseT B coequHeHusx: HySOy, SOs.

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

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

Kpurtepun onenuBanus:
Orenka "5" ctaBUTCS, €CITU CTY/ICHT:
1. BeIONTHMI paboTy 6e3 OIMOOK U HEJ0YETOB;
2. nomycTui He OoJiee OJTHOTO HEJI0UeTa.
Onenka "4" cTaBUTCS, €CIIU CTYACHT BBIIOIHWI PabOTy MOJHOCTHIO, HO TOMYCTHII B HEH:
1. He Gosee o/1HOM HETpyOOH OIMIMOKM M OTHOTO HEI0YETa;
2. unu He OoJee IByX HEJOUYETOB.
Onenka "3" cTaBUTCS, €CIIM CTYJEHT MIPABUIILHO BBIIOJHUI HE MEHEe MOJIOBUHBI paOOThI MIIH JOMYCTHUIL:
1. He Gonee ABYX TpyObIX OMIKOOK;
2. unu He 6oJjee oJTHOM TpyOOit M 01HOM HerpyOoi omMOKK U OHOTO HEJ0YETa,;
3. unu He 6os1ee IBYX-TpeX HErpyobIX OLINOOK;
4. unu otHOM HEerpyOoi OIIMOKY U TPeX HEJA0YETOB;
5. VI TIpU OTCYTCTBHHU OIIMOOK, HO MPH HATWYNH YETHIPEX-TISITH HEOYETOB.
Onuenka "2" ctaBUTCS, €CITU CTYJICHT:
1. ZOMyCTHIT YMCIIO0 OMMOOK M HETOYETOB MTPEBOCXO/IAIIEEe HOPMY, IIPH KOTOPOU MOXKET OBITh BHICTABIICHA
oleHka "3";
2. WX €CIIU MPaBUWJIBHO BBINOJIHUII MEHEE MOJIOBUHBI PaOOTHI.



Tema 2.5 Xumnveckue peakuun. CKoOpocTh XMMHYeCKOH peaknui. XHMHYeCKOe paBHOBeCHe

IIpakTHyeckoe 3anATHE N7
KosmyecTBeHHbIE OTHOLIEHUS] B XUMUH. OCHOBHBIE KOJHYeCTBEHHbIE 3AaKOHbI B XMMHUH H PacyeThl
110 YPABHEHUSIM XUMHYECKHUX pPeaKuii

Heﬂb: HAaY4YHUTHCA BBIIIOJIHATH paCuy€ThI 10 YpaBHCHUAM peaKHHﬁ.

IIpakTnyeckas padora ¢popmupyer:
I1P66, ITPGY, ITP610

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

MarepunanbHoe obecrnieyeHue:

VYuebHas ayauTOpus Ui POBEJCHUS JIEKLIIMOHHBIX, JJAOOPATOPHBIX U MPAKTUYECKUX 3aHATHUH; A
TPYINIOBBIX W WHAWBUAYAIBHBIX KOHCYIbTAMW; JJISi TEKYIIETO KOHTPOJS M IMPOMEXKYTOUHOM
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 JTOKyMEHTAIHs, JUIAKTHYECKHE
cpenctBa. PaGouee MecTo mpernojaaBaress: MepcoHaIbHBIA KOMIBIOTEp, paboune mMecTa 00ydaronuxcs,
JocKa yueOHasi, yueOHasi MeOeb.

3ananmue:

1. Ompenenurte, CKOJBKO Cyibdata Oapus moayumtes mnpu B3ammoneiicteuu 20,8 r BaCl, ¢
Na,SO,, eciu:

a) MPaKTUYECKUI BBIXOJ] paBEH TEOPETUUECKOMY;

0) MpPaKTUYECKHI BBIXOJ] cOCTaBIsIeT 99% OT TeopeTudecKkoro.

YpaBHEHHE peaKIUU BaCl,+Na,SOs—2NaCl+ BaSO,.

2. Ckoabko Bozmopona (M, V) MOXKHO MOJYYUTh NMPH B3aUMOJAEHCTBHM | KI' JKEJIE3HBIX CTPYXKEK C
COJITHOM KHCJIOTOM, €clii HEeMETaNIMYeCKUX puMecei B CTpyxke 2%, a MpaKTUYECKUN BBIXO]
BOoJOpoAa cocTaisieT 99%.

VYpaBHEHHE peaKkInu Fe+2HCI—>FeCl,+H,.

ITopsinok BbINOJHEHHS PadOTHI:

1.03HaKkoMbTECH c KpaTKUMH TEOPETUYECKUMU CBE/ICHUSIMU (https://academia-
moscow.ru/reader/?id=400999 c.11-15).

2 3anummTe B OTYET O MPAKTUIECKOH padOTe OCHOBHBIE POPMYJIBI IS PEIICHHs 3a/1a4.

3 O3HaKOMBTECh C OCHOBHBIMH METOJIAMH PEIICHUS 3a/1a4 Ha OCHOHBIC MMOHATHS U 3aKOHBI X UMHUH.

4 TIpoaHanm3upyiTe MPUMEPHI PEIICHUS TUITOBBIX 3a1a4.

5 BbINoJHUTE WHAWBUIYATIbHBIC 33/IaHKSI B COOTBETCTBUH C BAPHAHTOM.

Xox pa0doThI:

3agaudal

CKOJIBKO BOJIOPO/1a MOKHO MOJIYYHUTb, €CJIH C COJSHOM KMCIOTON popearupyet 6,5 T LHHKa (OTBET
BBIPA3UTH B JI, T, MOJISIX IIPH H.Y.)

HaHo: Pemenue:
mZn=6,5r 1) CocTaBuTh ypaBHEHHE peakLuu


https://academia-moscow.ru/reader/?id=400999
https://academia-moscow.ru/reader/?id=400999

My =7 Zn + 2HCI — ZnCl; + H;

VH2 =7? 2) OnpenenuTh YUCIo MoJiel ZN
=9 m
Vi = v, =M _ 65 o4
Hzy 65 MOJIb

3) CocTaBUTH NPOMOPLHMIO 110 YPAaBHEHUIO
pEaKLMK U ONPEACIUTD Vi

1 mone Zn  — 1 mons Hy

0,1 mons Zn — x moab Hy
oLl

vip=x 1 MOJIb

4) BoIpa3zuM KOJIMYECTBO BOAOPOJA BT U JI

My2 = UH2'VH2 = 20,1 =02r

VH2 = V'V = 22,4-0,1 = 2,24 JI

OtrBer: Mu2 =0,21; V=224 1; v = 0,1 Moas

V. 3aiauu HA IpUMECH.

3agaya 2

Ckoubko HerameHou u3ectu CaO MOXKHO TOJIY4HTh U3 1 T M3BecTHsIKA, coaepkaiiero 90%

KapOoHaTa KanbLuus ?

Hano: Pemienue:
Myss = 1000 1) CocraBum ypaBHEHHE
KT TEPMHYECKOTO Pa3IoKeHHs: KapOoHaTa
MCcaco3 — KaJIbIIUA.
0
W CaCO; ——> Ca0 + CO,
Mez0 = - 2) OmnpezenumM Maccy KapboHara

KaJablIHUs B T HN3BCCTHJsIKA.
Meaco, -100%

@caco, = m
m _ M @caco, _1000-90 _ 900 xr
cac 100% 100

3) CocTtaBuM NpPOMOPIHIO MO YPABHEHUIO PEAKIIHH.

Ucaco3=40 + 12 + 16-3 = 100 r/moitb

HUca0=40 + 16 = 56 r/mMonb

100r — 56r

900 kr — Mcao

Me,o = 790:3)056 =514 .

OTBeT: Mcao = 514 k1

3amaua 3

Ckoubko xjopuna cepedpa MmoxxHo noayuuts 1o peakimu AgNO; + KClI — AgCl + KNOg, eciu B
pactBope ObuT0 16,9 T HUTpaTa cepedpa, a MPAKTHUECKHUI BBIXO] IPOAYKTOB COCTaBIsAeT 99%.
Hano: PeweHue:
Magno, = 16,9 T 1) Onpenenum Mager (TEOP.), HCTIONB3Ys
IIPaKT. MPOIIOPIHIO.
BbIX01=99% Hagno, = 107+14+48 = 169 r/mons
tagel = 107+35,5 =142,5 r/monb
169r — 142,51
16,9 r — magci (Teop.)




m Z\IZ]aCKIr =? Magcl= M =1425T
169
2) OnpenenuM Mager (IPaxT.)
14,25 — 100%

mMAQCI (mpakr.) — 99%

14,25-99%
100%

Omeem: IpaKTUUECKUN BBIXOJ XJl0pHaa cepedpa cocrasiuseT 14,1 1.

®opma npeacraBieHus pe3yJabTara:

BelnonHeHHbIe 3a0aHU.

M pgci (npaxm.) = =141T

Kpurepuu onenuBanus:

Ouyenka "5'" cmaeumcs, ecnu cmyoenm:

1. BeImOTHII paboTy Oe3 omrbOK U HEI0UETOB;

2. gonmycTHII He 0oJiee OJTHOTO HEeT0YeTa.

Ouenka ""4" cmagumcs, ecnyv CTyI€HT BBIIOJIHUI pabOTy MOJIHOCTBIO, HO JIOIYCTHJI B HEH:

1. He Oonee o1HOM HETPYOOI OIMOKU M OJHOTO HEJA0UETA;

2. unu He OoJee IByX HEJ0YETOB.

Ouyenka "3" cmaeumcsa, eciii CTYJEHT MPABWIBHO BBIMOJHUI HE MEHEE IMOJIOBHHBI PAaOOTHI WIH
JOTYCTHIT:

1. He Oonee ABYX TpyOBIX OLINOOK;
. WK He O6oJsiee 0HOM Tpy0oii U 0JTHOM HEerpyOOi OMIMOKU M OAHOTO HEA0UETa;
. WK He 6oJjiee IBYX-TpeX HErpyobIX OIINOOK;
. UJIM OJTHOM HerpyOoi OmMOKHU U TpeX HET0UYETOB;
. WIH MIPU OTCYTCTBUU OLIUOOK, HO MPH HAIMYUH YETHIPEX-TISITH HEJIOUETOB.

Ouyenka "2'" cmaeumcs, ecnu cmyoenm:

1. momycTun 4uciao OMIMOOK M HEJOYETOB MPEBOCXOASANIEE HOPMY, NMPH KOTOPOH MOMKET OBITh
BBLICTaBJIeEHA oreHKa "3";

2. WM €CTU TPAaBUIILHO BBHITIOJTHII MEHEE MOJIOBUHBI paOOTHI.

N =~ W



Tema 1.4A30Tcoaepxanie OpraHnyecKne CoeNHEHUs!

JlaGopaTopHoe 3ansitue Nel
Ka4yecTBeHHbIE peakiun Ha OeJIKH

Heﬂb: OBJ'Ia,Z[eHI/Ie HaBbIKaMU IMMPOBCACHUA XUMHYECCKHUX OIIBITOB, IIOATBEPXKAAOIINX CBOMCTBaA
OCJIKOB M MX HaXOKIACHUC B MTPOAYKTAX MMATAHUA.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07

MarepuasibHoe o0ecrieyeHue:

[lomemenne i mpoBeneHUs JaOOPATOPHBIX, MPAKTUYECKUMX padoOT; [uid TIPYNIOBBIX U

WHIUBUAYAIBHBIX KOHCYJIBTAIMM; IS TEKYIIEro KOHTPOJIS U HPOMEXKYTOYHOM aTTectanuu: padouee
MECTO TIperoaaBarels, pabouyne Mecra o0ydaromuxcs, gocka. Hoyroyk, ASER UN3481 15»; nmpoekTop
Aser X1273 DLP —1 mmr.; skpan nepeHocHoi HamonbHblii APOLLO-T SMT-1103 —1 mt.; MeGenn
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.; CTONBI TUTPOBAJIbHBIE C HAJACTaBKamMu —3 mT.; Tabmunma MenneneeBa — 1 mT.; mTaTUB C
npoOupKamu, COUPTOBKA, MHLEpUH, Boaa pactBop CuSO4, pactBop NaOH, H2SO4 wnu HCI, crakan
BOJIbI, IEP>KAJIKU. HAarpeBaTeNIbHbIN 2JIEMEHT, pacTBOPHI O€JIKa, pacTBOPHI THIPOKCHU 1A HATPUS WU KaJIUs,
cynbdaTta Meau (COMM TsHKEJIOro Merajuia (Halpumep, CBHUHIA), KOHIICHTPUPOBAHHAsA a30THAs KHUCIIOTA,
JTUCTUJUIMPOBAHHAS BOJIA). OCJIOK KYPUHOTO sIii11a, MOJIOKO, pacTBOp cynbdara meau (11).

3ananne:
1. Odopmure Tabnuily HaOIOACHUN 3 KOJIOHKY

ITopsinok BbINOJHEHHS PadOTHI:

1. Hanumwure 1ens 3aHsATus

2. IIpoenute paboty

3. OTBeTHTE HA BOMPOCHI, 3AMOTHUTE TAOJIUILY

4. CnenaiiTe BBIBOJ] O MPOJIENIaHHON padoTe.

KoHTposbHbIE BOITPOCHI

1. Kakoii coctaB umeer Mosekyia 6enka?

2. KaxoBa cTpykTypa 0einKoBOH MOJIEKYIIbI?

3. Kakue xumMuueckue coeIMHEHHsI B OpraHu3Me UCIOJb3YIOTCS JJIsl CHHTEe3a OelIKOB?
4. Yto mpoucxoaut ¢ 6eIKamMu Mo AEHCTBUEM BHEIIHUX (haKTOPOB?

Xox padoThI:

OmmprT 1. Jlenatyparus pacTBopa Oenka

[Topsi10K BBINOJIHEHHSI OTIBITA
B npobupky, conepkaniyro 6e10k KypHHOTo siifiia (aap0yMuH), IPUIUTh KOHIEHTPUPOBAHHYIO COJITHYIO
kucioty. (HCI)
OTBeThTE Ha CIEIYIOIINE BOMPOCHI U CHEIATe BHIBOIBI.

Yro BbI HaOmo1aeTe?

UTo npoucxoauT ¢ MoJeKyaamu oenka?

Kaxk Ha3bIBaeTcs 5TOT mporecc? (HalTH B y4eOHUKE)



OmnpiT 2. LBeTHBIE peakiiuu OeIKoB

[TopsIoK BBIMOTHEHUS OMbITA

1. B Tpu npoOupku HaneiTe o 0,5 M1 pacTBopa SUYHOTO OeKa.

OmnbiT Nel. O6HapykeHUEe NENTUIHBIX CBs3el (OMypeToBasi peakiius)

2. B mepByto npobupky Haneiite mo Heckonbko kamenb menoud (KOH wmmum NaOH) u pactBopa
CuSO4. HabmroaiiTe mosiBlIeHHE KpacHO-(PHOJIETOBOTO OKpAIIMBAHUSI.

Ombit No2. OGHapykeHue OCH30JIbHBIX KOJIEIl (KCAHTOPOTEHHOBAs PEaKIIHs)

3. Bo BTOpyro mpoOupKy A00aBbTE HECKOJIBKO Kamellb KOHIICHTPUPOBAHHOM a30THOM KHUCIOTHI
HNO3 (Ocropoxno!). HabGmiomaiite mosBIEHUE SIPKO-XKEITOTO OCAAKa, TOKA3BIBAIOIIETO HAINYHEC
OEH30JILHOTO KOJIbIIa B MOJIEKYJIE OerKa.

OmnpiT Ne3. OOHapyxeHue cepbl B MOJIeKyJiax Oenka (Cynb(GruipuiibHas peaxius)

4. B Ttperpto mnpoOupKy [100aBbT€ HECKOJbKO Kamenb pacTBopa anerata cuHma (II) —
(CH3COO)2Pb u menoun, Harpeiire. Habnromaiite BeinageHue yepHoro ocanaka PbS, mokaseiBaroiero
HaJIM4Yue cepbl B MOJIEKyJie OenKa.

5. Caenaiite 3aKIIOYEHUE O peakusax oOHapyKeHUs Oenka B 00BbEKTax.

OmnpiT 4: PacTBOpeHue IIIMLIepHHA B BOJE U €r0 B3aUMOACHCTBHE C THUIPATOM OKHCH MEIH.

[TopsiI0K BBIOIHEHHSI OTIBITA

1. B OJIHY IPOOHpPKY npuiieite 1Mi. Boabl U 2 — 3 Kariu IHIepuHa, a B APYTryro MpoOUpKy
npuieite 1 M stunoBoro cnimpta . B36onraiite. OOpaTuTh BHUMAaHNE HAa PAaCTBOPHUMOCTD TIUIIEPUHA U
ATHIIOBOTO criupTa. Crenaite BHIBOJIBI.

2. K paz6aBnennomy pactBopy CuSO4 npwmmth nHeOombiioid u30bitok NaOH. Crute
u30bIToK kuakoct ¢ Cu(OH)2, ocraBmytocs yacTe B300odATaTh B 2 — 3 MJ. BOABI U JOOABUTH €€ K
pacTBOpy IIIMLEPHUHA.

3. Cnenatp BBIBOJ O pAacTBOPMMOCTH CIHHPTOB B BOJE M 3alHcaTh PEAKIMIO 4Yepes
CTpYKTYpHYIO popmyiry mexay rimuepunom u Cu(OH)2.

OmnsiT 3. OGHapykeHHe OeKa B KypHHOM siilie 1 MOJIOKE.
[IpuroroBnenue pactBopa Oenka. J{iist 3Toro 6€10k KypuHOTO siiitia pactBopute B 150 M1 BOJIBI.
B oxny npoOupky mpuieiite 4mi pacTBopa KypuHOTo siflia a, B APyryro NpoOUpKy - 4MJ1 MOJioKa U B
Kakayo npooupky pnobasbre 4mu menoun NaOH u 2mn pactBopa comu CuSO4. [losBienue
XapaKTepHOTro (PMOJIETOBOTO OKPALIMBAHUS YKa3bIBaeT Ha HaJMuue Oenka.
3anoJiHUTE TaOIHILY.

OmbIT HaOmronenune YpaBHeHue BriBox
peakiumn

OOHapyxeHHe 0es1ka B KYPHHOM siiille H MOJIOKe

1.1.IIpurorosne
HUE pacTBopa Oenka.
Jnst sToro  Genok

KYpPUHOI'O sIMIa
pactBopute B 150 mn
BOJIBI.

1.2.B OJTHY
MpOOUpPKY  TpHIIEHTE
4mn pacTtBopa
KypHUHOIO siua a, B
APYTyio TMPOOHPKY -
4Mn MoJOKa H B
KOKIyI0  MpoOOUpKY
100aBbTE 4Mma




mestoun NaOH u 2mn
pacTtBopa coau
CuS0,.

Yto
HaOrogaere?

®dopma npenocTaBiieHns pe3yjbTaTa
Ot4er o mpojenanHoi padoTe, BHIBOIBI HA KaX/IbIH OIBIT, 3all0JIHEHHAS Ta0JIHIIA, BBIBOJ 1O BCEH
nabopaTopHol pabore

Kpurepun oueHuBaHus:

Omuenka "5" craBUTCS, €CITU CTYJICHT:

1) npaBUIIbHO ONPEAEIII 1I€IIb OIBITA;

2) BeIMOJHWI paboOTy B TMOJHOM O00BbEeME C COOJIOACHHEM HEOOXOIMMOM MOCIeI0BaTEIbHOCTH
IIPOBE/ICHUS OIBITOB U U3MEPEHUI];

3) caMOCTOATENbHO ¥ palMOHAIBHO BHIOpAT H TMOATOTOBWJI JUIsl ONBITA HEOOXOAMMOE
000pyZI0BaHUE, BCE OIBITHI IIPOBEII B YCIOBUAX U PEKUMAX, 00ECIICUNBAIOLINX OTYYEHUE PE3yIbTaTOB U
BBIBOJIOB C HANOOJIBIIEH TOYHOCTHIO;

4) Hay4yHO TPaMOTHO, JIOTMYHO OIUCall HaOJIOJeHUs M cHOPMYIHPOBal BBIBOJABI U3 OMNbITAa. B
MPEJCTaBICHHOM OTYETE NMPAaBUIBHO M aKKyPaTHO BBITIOJIHHII BCE 3aIIMCH, TaOJIMIbI, PUCYHKH, YEPTEKH,
rpaduKy, BBIYUCICHUS U CeJIall BBIBOJBI;

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

6) mposBIsSET OPraHU3aLMOHHO-TPYAOBBIE yMEHHUsS (IOJIJEpPKMBAET UYUCTOTY pabodyero mecra u
MOPSAZIOK Ha CTOJIE, SKOHOMHO HCIIOJIb3YET PACXOHbIE MATEPUAIIbI).

7) SKCHEpUMEHT OCYLIECTBISET O IUIaHy C Y4eTOM TEXHHKH O€30IaCHOCTH M HpaBUI PabOTHI C
MarepuaiamMu 1 000pyA0BaHUEM.

Onenka "4" cTaBUTCS, €CIIM CTYJEHT BBINOJHWI TpeOOBaHus K oLeHke "5", Ho:

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

2. unu ObUIO JIONYIIEHO ABA-TPU HEl0ueTa;

3. unu He 60Jee ofHOM HerpyOoi OMMOKU M OJTHOTO HEJA0YETa,

4. My HKCIIEPUMEHT MPOBEJCH HE MOJTHOCTHIO;

5. MUK B ONTMCAHUU HAOIIOJICHHUIA U3 OITBITA JIOIYCTHII HETOYHOCTH, BEIBOJIBI C/IEJIaJl HETIOJTHBIE.

Ouenka "3" ctaBUTCS, €CITU CTYJIEHT:

1. mpaBMIIEHO OTIPEENNII TIeTh OIBITA; PA0OTy BBHIMOIHSIET MPABIIILHO HE MEHEE YeM HAaIlOJIOBUHY,
OJTHaKO 00BEM BBITIOJTHEHHOM YacTH TaKOB, YTO MO3BOJISIET MOJIYUYUTh MPABUIIbHBIE PE3YIITAThl M BBIBO/IBI
110 OCHOBHBIM, IPHUHLIUITHAIIEHO BaXKHBIM 3aJ1auaM paboThl;

2. unu noaoop 060pyaoBaHMsl, 0OBEKTOB, MATEPUAIOB, a TAK)KE PabOTHI [0 HAYaILy OIbITa IPOBEI C
MIOMOILBIO YUUTENS; WIN B XOJI€ POBEJICHUS ONbITa U U3MEPEHUI ObUIM JOMYLIEHbI OIIMOKU B ONUCAHUH
HabIo1eHnH, GOPMYIUPOBAHUH BHIBOJIOB;

3. OIBIT MPOBOJIWICSA B HEPAMOHAIBHBIX YCIOBMSAX, YTO MPHUBENIO K MOJYUYEHHIO PE3yIbTaTOB C
00JIbIIIeN TOTPELIHOCThIO; UM B OTUETE ObUIM JOMYIIEHBI B 001l CI0KHOCTH He Ooliee ABYX OMIMOOK
(B 3amMcsAX €MHUL, U3MEPEHMSIX, B BBIYUCICHUSAX, TpadKax, Tabnuuax, cxemax, aHajau3e IorpeiHocTei
W T.JI.) HE TNPUHIAINHAIBGHOTO JUIA JAHHOH pabOThl XapakTepa, HO TMOBJIMSABIIMNX Ha pPE3yJbTaT
BBITOJIHEHUS; UM HE BBIIIOJHEH COBCEM HJIM BBIMIOJHEH HEBEPHO aHaAJIN3 norperHoctei (9-11 kiacc);

4. nomyckaeT TpyOyr OIIMOKY B XOJi€ dKCIepuMeHTa (B 00bsicHeHnH, B 0hOpMIICHUN palbOTHI, B
COOJIIOJICHUH TTPaBUJI TEXHUKH 0€30MacHOCTH Ipu padoTe ¢ MarepuajaMu U 000pyaOBaHUEM), KOTOpas
WCTIPABIISIETCS TI0 TPEOOBAHHIO YUUTEIIS.

Ouenka "2" ctaBUTCS, €CITU CTYJICHT:

1. HE ompenenu caMOCTOATEIBHO 1€ OTbITA; BHIMOJHWI pabOTy HE MOJHOCTHIO, HE MOJATOTOBHUII
HY)XKHO€ 00OpyJOBaHME M OOBEM BBIOJHEHHON uYacTH pabOThl HE MO3BOJSET CIeNaTh MPaBHIBHBIX
BBIBOJIOB;



2. VY OTIBITHI, U3MEPEHUS, BEIYUCIICHUS, HAOIIOICHNUS IIPOU3BOIUIIUCH HEITPABUIIBHO;

3. nnm B Xo/1e pabOTHI ¥ B OTYETE OOHAPYKHIITUCh B COBOKYITHOCTH BCE HEJOCTATKH, OTMEUYCHHBIC B
TpeboBaHUsAX K oreHke "3";

4. nomyckaer ziBe (1 O6ojiee) TpyOble ONTMOKH B XOJI€ AKCIIEPUMEHTA, B 00BICHEHUH, B 0()OPMIICHUH
paboThl, B COOMIOACHUH MPABUII TEXHUKU OE30MACHOCTH MpH paboTe ¢ BelecTBaMH U 000pyIOBAHUEM,
KOTOPBIE HE MOXET UCTIPABUTh JJAXKE 110 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 TperoaaBarels, 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 nHactennsiii Lumien Eco Picture - 1 mir.;

Muxkpockon "Mukpomen-C-13"-1 mt. YuyeOHO-MeToAnuecKass AOKYMEHTAIus, TUIAKTHYECKHE
cpenctBa. Pabouee MecTo mpernogaBaress: MepCoOHaIbHBIA KOMITBIOTEp, pabodne mMecTta 00ydaronuxcs,
nocka yueOHasi, yaeOHas MeOelb.

3aganue:

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

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

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

IMopsiiok BBINOJTHEHHS PA0OTHI:

1. Hanmummmre 1ienb 3aHITUHS

2. IlpoBenute paboTy

3. OTBeThTE HAa BOMPOCHI, 3aMOJIHUTE TAOIHUILY

4. Cnenaiite BBIBOJI O POICIIaHHON padoTe.

KoHTposbpHbIe BOIPOCH!
1. Yro Takoe pa3z0aBIeHHBIN pacTBOP; KOHIIEHTPUPOBAHHBINA PacTBOP?
2. Uro Ha3bIBaeTCs MAcCOBOI 1oMielt pacTBopeHHOro BetectBa? [1o kakoit opmyne paccuuThiBaeTCs?
3. Uro noka3pIBacT MOJISIpHAst KOHIIEHTparws pactBopa? [1o kakoit (hopMyse paccauThiBacTCs?

Xon paboThI:

PacTBOpBI UTparoT BasKHYIO POJIb B )KMBOM M HEXXHUBOM NIPUPOJIE, & TAKXKE B HAYKE U TEXHUKE.
BobImMHCTBO (DM3HOTOTHYECKHX TPOIIECCOB B OPraHM3Max YeIOBEeKa, dKUBOTHBIX U B PACTEHUSIX, Pa3IMIHBIX
MIPOMBIIUIEHHBIX MPOLIECCOB, OMOXMMHUUECKUX MPOLIECCOB B IOYBAX U T.II. IPOTEKAIOT B paCTBOPAXx.

PactBOp — 3TO roMOreHHass MHOTOKOMIIOHEHTHAs! CUCTEMA, B KOTOPOI OJTHO BEIIECTBO PACIIPEAEIIEHO B
Cpene Ipyroro Wi JApyrux BEIECTB.

PacTBOpBI MOTYT OBITH B Ta3000pa3HOM (BO3/1YX), ’KHIKOM U TBEP/IOM (CIUIABbI, IIBETHHIE CTEKJIA)
arperaTHbIX COCTOSIHUSIX. Halie Bcero mpuxourcst paboTaTh C )KUAKUMH PaCTBOPAMHU.

ConeprkaHne JaHHOTO BEIIECTBA B €AMHULIE MAaCChl WM 00beMa PacTBOPA Ha3bIBACTCS KOHIIEHTpalen
pactBopa. Ha npakTike Hanbosee yacTo nojb3yrTcs CISAYIOIUMU CIIOCOOaMH BBIPaKEHHSI KOHIICHTPALIUH:
1. MaccoBas 05151 — OTHOIIIEHHE MacChl TJaHHOTO KOMITOHEHTA B pacTBOpe K 00IIeH Macce 3TOro pacTBopa.
MaccoBast 705151 MOXKET ObITh BbIpaKEHA B JOJISIX €IMHUIIBL, TporieHTax (%), mpomusuie (ThicsSuHas
9acTh %) M B MEUTHOHHBIX JIOTISIX (MJTH ). MaccoBast 10711 JaHHOTO KOMIIOHCHTA, BHIPAKEHHAS B
MPOLIEHTAX, TTOKA3bIBAET, CKOJILKO TPaMMOB JTAHHOTO KOMITOHEHTa coaepxkutcst B 100 r pactBopa.



MaccoBasi KOHIICHTpAII|s — OTHOIIICHUE MACChl KOMITOHEHTA, COIEPXKAIIETOCs B PACTBOPE, K 00beMy
TOTO pacTBOpa. EMHAUIIBI M3MepeH st MACCOBOI KOHLICHTPALMH - KI/M-, T/IL.

Tutp 7T — uncno rpaMMOB paCTBOPEHHOTO BelliecTBa B 1 Mi1 pacTBopa. EnuHuUIIb! n3MepeHus TUTpa —
/M1, K/’

MorsipHasi KOHIIGHTpAIIUs ¢ — OTHOIICHHE KOJIMYECTBA BEIECTBA (B MOJISIX ), COJIEPIKAIIIErocs B
pacTBope, K 00beMy pacTBopa. EuHuUIEI i3MepeHust - MoIB/M’, (mous /). PacTBOp, MMeroIIIMit
KOHIIeHTparuio 1 Momb/i1, ob6o3Hadarot 1 M; 0,5 mMonb/n, o6o3nagarot 0,5 M.

MonnsipHast KOHIICHTPAIHS SKBUBAJICHTOB Cy, (HOPMaJTbHASI KOHIICHTPAIIHUSI) — 3TO OTHOIIICHUE
KOJIUECTBA BEIIECTBA SKBUBAJICHTOB (MOJIb) K 00beMy pacTBopa (71). Equxuiia nsMepeHnss HopMaIbHOM
KOHIIeHTparmu Moiiw/J1. Hampumep, ¢, (KOH) =

1 Mob/11, ¢5(1/2H2SOy) = 1 mMob/i1, ¢4 (1/3 AICI3) = 1 Mosb/i1. PacTBOp B 1 71 KOTOPOTO COAEPIKUTCS

1 MoJ1b BelecTBa SKBUBAICHTOB, HA3bIBAIOT HOPMAJIBHBIM M 0003HAYAOT 1 H.

MosuibHOCTB b - 3TO OTHOIIIEHHE KOJIMYECTBA PACTBOPEHHOIO BEIIECTBA (B MOJISIX) K Macce m
pactBopuTes. Equnnia u3MepeHust MOJSUIBHOCTH - Mouib/Kr. Hapumep, b(HCI/H,0) = 2 monb/kr.
MonsipHast 7011 — OTHOIIIEHHE YKCIIa MOJICH PaCTBOPEHHOTO BEIIECTBA K OOIIEMY YHCITY MOJICH
BEIIIECTBA U PACTBOPUTEIIS. MOJISIPHAS IOJISI MOYKET OBITh BBIPKEHA B JIOJISIX SIMHHUIIBL, TIporieHTax (%),
MPOMUILIE (TBICAYHAS YacTh %) U B MUJUIMOHHBIX JIOJISAX (MnH'l).

HJIH IIPUTOTOBJICHUSA PACTBOPOB onpeneﬂeHHoﬁ KOHIOCHTpAaUWu, 1JIs1 TOYHOI'O U3MECPCHHA 00BeEMOB

NPUMEHSTIOT MEPHYIO TIOCY/LY: MepHbie KOAObl, NUnemxu i O1opemKu.

BKCHCPI/IMCHT&HBHZIH 4aCTb

Onert 1. [IpurorosneHue pacTBopa XJIOpH/Ia HATPHS C 3aJaHHON MaccoBO joieit comu (%) pazdaBieHuemM
KOHIICHTPUPOBAHHOT'O PacTBOpA.

Kak 13BeCTHO, IIIOTHOCTB — 3TO Macca BEIIECTBA B SAMHUIIE 00beMa, p = M/V. 3Hast INIOTHOCTh, MOXKHO T10
TalmnuIie onpeneuTs MaccoByto 0o (%) pacTBopa.

OrmpeeniTh IWIOTHOCTh PACcTBOPa MOYKHO MHOTUMH criocobamu. M3 HUX HanboIee mpocToid v OBICTPBINA — C
TIOMOIIBIO aPEOMETPA.

Ero nmpumeHeHne 0CHOBaHO Ha TOM, YTO IIIABAIOIIEE TEJIO TIOTPY)KACTCSI B KUAKOCTB JI0 TeX MOp, OKa Macca
BBITECHEHHOM UM HJIKOCTH HE CTaHET, paBHA Macce caMoro Tefa (3akoH Apxumena). B pacimpeHHol HIKHeN

4aCcTU apeoOMETpa MOMENIEH TPY3, Ha Y3KOW BEPXHEHN YaCTH — IIEHKE - HAHECEHBI JEJICHUS, YKA3bIBAIOILINE
IUIOTHOCTB KUJIKOCTH, B KOTOPOH IU1aBaeT apeoMerp. KOHIIEHTpaluio HCCIeayeMOro pacTBOpa HaXOsT,
MOJIB3YSICh TAOJTMYHBIME JAHHBIMH O TUIOTHOCTH B 3aBUCUMOCTH OT KOHIIEHTpaluH pacTBopa. [I1oTHOCT
BOJTHBIX PAcTBOPOB XJIOpH/Ia HATPUS MIpUBEIeHA B TabmmIe 1.

BomosnHenue onbita. B MepHBIN [IMJIMHIP HATUBAIOT PACTBOP XJIOPHIA HATPUS U APEOMETPOM OMPEAECTISIOT €r0

TI0THOCTS. 1o Tabmuiie 1 HaXoaIT KOHIIEHTPALIUIO UCXOAHOTO pacTBopa [B % ( Macc) ].
Tabmua 1 — [I10THOCTE 1 IPOIIEHTHOE COJIEPKaHKE PACTBOPOB XJIOPHIA HATPUS

ITnotHocTR* 10'3, KT/, HHOTHOCTL*10'3, KT/,
KOHHOGHTpa' TIpH TeMITeparype Kormertpa-1ps, TIpY TEMITepaType
s, % 0 0 % 0 0

10°C 20C 10°C 20C
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 1,1722




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

PaccunThbIBatoT, CKOJIBKO MIJUTMIIUTPOB UCXOAHOTO PACTBOPA U BOJIBI CIIETYET B3SITh JUIS IPUTOTOBIICHUS
250 Mt 5% pactBopa. Boy oTMEpUTh HWIMHIPOM M BBUTUTH B MEPHYIO KOJIOY 00beMoM 250mit. UcxoaHbiii
pacTBOp MOBAPEHHOM COJIM OTMEPSIOT IIHHApoM Ha 100 Mi1 1 BIMBaroT B KoJI0y ¢ Booi. PacTBop B kombe
nepeMermBaroT. [ [umiHAp ormonackuBaroT HEOOBITNM 00BEMOM PACTBOPA U3 KOJIOBI, KOTOPBII 3aTeM
MIPUCOEMHSIOT K 00111el Macce pacTBopa B kouoe. [IpoBepuTh IIIOTHOCTh M KOHLIEHTPALHIO MOTyYEHHOTO
pacTtBopa. Paccuntarh OTHOCUTEIBHYIO OIIUOKY Oy

- C-C,

[ pu—
o

-100%,

rae C — 3aganHas KoHmeHTpanys, Cy- oydeHHas KOHIICHTPAIIHSL.

Crenaiite pacueT MOJISIPHON KOHIICHTPAIIMK MOJIIPHOM KOHIICHTPAIIMK SKBUBATICHTOB U THTPA,
MPHUTOTOBJICHHOTO pacTBOpa. Pe3ynbrarsl 3anummTe B TaOHiLy 2.

Ta6ima 2 — ObBITHRIE JaHHBIE

Paccunrtannbie
Macchl
3 KOMIIOHEHTOB, T |[[ DKCIIEpUMEHTAITLHBIE
a/laHHas ) OTHOCTh
A [InoTtHOCT®, KOHLIEHTPALUX
MaccoBast 3 AKCIIEPUMEHTAIbHAS, Oom
o p, KI/M 3
nos, (%) P, KI/M
NaCl [HO
R L
% M |7 |o/™Mn
Ipumep 1.

[TpuroroButs 0,5 120% pactBopa HoSO4, ncX0As 13 KOHIIEHTPUPOBAHHOTO PacTBOPA, TNIOTHOCTH KOTOPOTO
1,84 r/en’.

ITo Tabmuie HaXoAUM, YTO TUIOTHOCTH 1,84 1/ oM COOTBETCTBYET KUCIOTa ¢ coaepkanuem 96% HySO4, a 20%
pacTBOPY COOTBETCTBYET KHUCIIOTA C TUIOTHOCTHIO 1,14 r/em’,

Bbruricinm konmmuecTBa UCXOAHON KUCIIOTHI U BOABI, TPEOYIOIIUECs IS MOTYYeHUs 3aJaHHOr0 00beMa

pacTBopa.
Macca ero cocrapmsier 500+ 1,14 = 5701, a conepxanue B HemM HpSO,4 paBHO
570 %
570 %20 —114
100 r.

Berancimm, B kakoM o0beMe ncxoHoi 96% kucinotsl copepxutces 114  HoSOy:

1 MJT ICXOJTHOM KHMCITOTBI COICPKHT 1%1,84%0,96 . H,SO,

X MJT HCXOJTHOHM KUCIIOTHI copepkut 114 T HySO4

X . - =64,6 ~65
1%1,84%0,96 MIT
Takum oOpazom, i npurotosieHus S00mi 20% pactBopa HoSO4 HeoOxommmo B3sTh 64,6 Mt 96% pacTBopa.
KomaecTBo BozIbI OnpeersieTcst Kak pa3HOCTh BECOB ITOIYYEHHOTO HCXOIHOTO PacTBOpa, a
ivenmo 200*1,14- 64,6%1,84 =450,42 ~450,

Ompit 2. [IpuroroBneHue pacTBopa 3a4aHHOM KOHIIEHTPALMK CMEIIMBAaHUEM PacTBOPOB 00Jiee BBICOKON U
60J1e€ HU3KOW KOHIICHTPALIIH.

PactBop MOKHO rOTOBUTB, HENOCPEACTBEHHO BBOJISI PACCUMTAHHOE KOJIMYECTBO BELIECTBA B PACTBOPUTED, WU
myTeM pa3basiieHus 0osee KOHIIEHTPUPOBAHHBIX PACTBOPOB JI0 TPEOYEMOro 3HaUCHUs KOHIIEHTPALIUH.

[Tpumep 2.



[Mpurorosuts 100r 36% pactBopa H3POa, cmemmas 44% u 24% pacTBOPBI 3TOM KUCIOTHI.
O003HauMM uepe3 X KomuecTBO rpaMmoB 44% pacTtBopa, KoTopoe cieayeT 100aButh K (100-x) rpammam 24%
pactBopa s omyuenust 100r 36% pactBopa H3PO,. CocraBum
0,44 % x +(100- x)*0,24 =100% 0,36
. 36- 24 ~60
0,44- 0,24

ypaBHEHHE:

OTKyZa

CnenoBarenbHo, HeoOxoauMO B3sTH 60T 44% pacTBOpa H . PO4 100 - x = 40r 24% pacrBopa.

Bemonnenue onbita. [Ipurorosuts 250 Mt 10 % pactBopa Xjopuia HaTpusi, IMesi B CBOEM pacliOpsHKEHUH
15% u 5 % pactBop NaCL

Y4uThIBas INIOTHOCTH MPUTOTOBIISIEMOTO U HCXOTHBIX PACTBOPOB paccuuTarh 00beMbl 15 % u 5 % pactBopa
(cm. mpumep 2). OTMEpUTDH BBIYMCIICHHBIE 00bEMbI HCXOJHBIX PACTBOPOB, CIIUTH B KOJIOY Ha 250 M1, 3aKpbITh
KOJIOY MPOOKOM M THIATEIBHO MepeMENIaTh PacTBOP, IIEPEBEPHYB KOJIOY HECKOJIBKO pa3 BBEpX JHOM. OTIUTh
YacTh pacTBOPA B IIMJIMH/P, U3MEPUTH aPEOMETPOM IUIOTHOCTh IIPUTOTOBIICHHOT'O PAcTBOpa U 1o Tabu. 1 HaiTu
€ro KOHILIEHTpaluio (B %). Y CTaHOBUTH pacX0XkICHHE MPAKTUYECKHU ITOJTyYCHHOW KOHIIEHTPALIMH C 3a/TAHHOM.
PaccunTarh OTHOCUTENBHYIO OLTUOKY Oory;-

OnpiT 3. [IpurorosiieHre BOAHOTO pacTBOPA XJIOPHU/Ia HATPHSL. OIIPEICTICHUE MACCOBOM JIOJIM U pacyeT HABECKHU.
[Noyuuts HaBeCKy COJM XJIOpUIA HATpHs y npenofaBatens. [Ipu moMoim BOPOHKY EPEeHeCTH JaHHYIO
HaBECKY B MEPHYIO KOJIOY eMKOCThI0 250 Mi1. [IpoMbIBaIKOi OOMBITE BHYTPEHHIOIO YaCTh BOPOHKH
HEOOJIBILIMM KOJIMYECTBOM BOJIbl. PacTBOpUTH coiIb B Boze. 3aTteM, 100aBIsisl BOLy HEOOIBIIMMU MOPLHAMH,
JIOBECTH YPOBEHB BOJIBI B KOJIOE 10 METKH, 3aKPHITh KOJIOY MPOOKOH U TIIATETIHHO MEpeMEIIaTh, IEPEBOPAUNBAsT
BBEPX JJHOM. 3aMEpUTh INIOTHOCTb MOTy4EHHOIO pacTBOpa apeoMeTpoM. [[Jist 3Toro pacTBop nepenuTs B
MEPHBIN IIHHP. Y POBEHB KHUKOCTH JIOJDKEH OBITh HIDKE Kpast ITMHpa Ha 3-4 cM. OCTOPOXKHO OIyCTUTE
apeoMeTp B pacTBOpP. ApeoMeTp He JOJDKEH KacaThCsl CTEHOK LIMTHH/Ipa. OTCUET INIOTHOCTH 110 YPOBHIO
KHIKOCTH ITPOU3BOIUTE CBepXY BHU3. [10 TabnwIe 1 HaliUTe ¥ 3alUIIMTEe MacCOBYIO JIOJIO (B %) pacTBopa,
OTBEYAOIIYIO ITON IUIOTHOCTH. PaccunTaTh KOJMYECTBO XJIOpU/Ia HATPHS B3STOIO JUIs IPUTOTOBIEHUS 250 M
pacTBopa.

IIpumep 3.

TTyCTh ITOTHOCTE IPUTOTOBIICHHOTO pacTBOpa Xyopia Harpust p=1,0053r/cM®, Dto cootsercrByer 1%
KOHIIeHTparmu pactBopa. CnenosarensHo, B100r pactBopa conepxkurcst 1r NaCl. Onpenennm maccy 250 mit
pacTtBOpa

m=v*p

250%1,0053 =201,315

Hcxons u3 Toro, uto B 100r pactBopa copepxurcst 1r NaCl, y3naewm, ckonbko rpamm NaCl conepxutes B
201,315r pacrBopa:

100 r pactBopa - 1 r NaCl

201,315 r pactBopa - x r NaCl

201315 50131

x= 100 r NaCl
Takum oOpazom, Obu1a B3siTa HaBecka NaCl maccoit 2,0131 .

DopMa npeaocTaBJIeHUs pe3y/bTaTa
OTtyeT o mpojeTaHHON paboTe, BHIBOABI HA KaXIBIM OMBIT, 3aIOJHEHHAs TA0JIMIIA, BHIBOJ] MO BCEH
nabopaTopHoii pabote

Kpurepun onenuBanus:

Ouenka "5" craBuTCS, €CJIM CTY/JICHT:

1) npaBUIIbHO ONPEAEIHII IIeTh OIBITA;

2) BBINOJHWI paboTy B IOJHOM O0bEeMe C COOJIOJEHHEM HEOOXOAMMOM MOCIeA0BaTEIbHOCTH
IMPpOBCACHUSA OIIBITOB U H3MCpCHHI>'I;



3) camMOCTOATENIBHO M PpAIlMOHAIBHO BBIOpaN M TMOATOTOBHJI JUIA ONbBITA HEOOXOIUMOE
000pyIOBaHUE, BCE OMBITHI MPOBEJI B YCIOBUAX U PEKUMaX, 00€CTIEYMBAIOLIUX [TOJIyY€HHUE PEe3yIbTaTOB U
BBIBOJIOB C HAWOOJIBIIEH TOUHOCTHIO;

4) Hay4yHO TPaAMOTHO, JIOTUYHO OIucal HaOmoaeHus U chOpMyIupoBall BBIBOABI M3 OIbITa. B
MPEJCTaBICHHOM OTYeTe MPAaBUJIBHO M aKKyPaTHO BBIIIOJIHIII BCE 3aIMCH, TAOJIMIbI, PUCYHKH, YEPTEKH,
rpaduKy, BBIYMCICHUS U CJIeN1al BBIBOBL;

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

6) TpOsBISET OPraHU3alMOHHO-TPYAOBBIE YMeHUs (MOJAepKUBAeT YUCTOTYy pabodero mecra u
MOPSIOK Ha CTOJIE, SKOHOMHO HCIIOJIb3YET PACXOJHBIC MaTEPUAIIbI).

7) SKCHEPUMEHT OCYUIECTBIISIET MO IUIaHY C YY€TOM TE€XHHKH O€30MacHOCTH U MpaBHIl pabOTHI C
MaTepuagaMu U 000pyI0BaHUEM.

Ornenka "4" cTaBUTCS, €CIIM CTYJICHT BBITTOJHIII TPEOOBaHMS K olleHKe "5", HO:

1. OmBIT IPOBOJIMII B YCIIOBUSIX, HE 00€CTIEUMBAIOIINX IOCTATOYHON TOYHOCTH U3MEPEHU;

2. unu ObLIO JIOMYIIEHO JBa-TPH HEJI0UETa;

3. unu He 60Jee oHOM HerpyOoi OmMMOKH M OJTHOTO HEA0YETa,

4. UM SKCTIEPUMEHT MPOBEJICH HE MOJIHOCTHIO;

5. WM B ONTMCAHUU HAOIOICHHUIA U3 OIBITA JOMYCTHI HETOUHOCTH, BHIBOJIBI C/IETIal HETIOJIHBIE.

Ouenka "3" craBUTCS, €CIIU CTYJICHT:

1. mpaBMIIBHO OIIPEENNI 1IeTb ONBITA; PA0OTy BBHIMOJIHIET MPABIIIBHO HE MEHEE YeM HAIloJIOBUHY,
OJTHAKO O0BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYUYUTh MIPABHIIbHBIE PE3YJIbTAThl U BHIBOJIBI
110 OCHOBHBIM, IPUHIUITHAIEHO BaXKHBIM 3a]1a4aM paOOThI;

2. unu noa60p 06opyaoBaHMsl, 0ObEKTOB, MATEPUANIOB, a TaK)Xe PabOTHI [0 HaYaly OIbITa MPOBEI C
MOMOIIIBIO YUUTEIS; WK B XOJI€ IPOBEJICHUS OTBITa U U3MEPEHUN OBUIM JOMYIICHBI OIMIMOKN B OTIMCAHUH
HaOmo1eHuH, GOpMYIHUPOBAHUU BBIBOJIOB;

3. OIBIT MPOBOJIWICS B HEPAIIMOHAIBHBIX YCIOBHSAX, YTO TPHUBEIO K IOJYUYEHHIO PE3yJIbTaTOB C
00JIbIIel TOTPENTHOCThIO; UM B OTUYETe ObUIM AOMYIIEHBI B 00IIEH CI0KHOCTU He OoJiee ABYX OMIMOOK
(B 3amMCsIX €IMHUII, U3MEPEHUSIX, B BRIYUCICHUSX, rpaduKax, TaOIMIIax, CXeMax, aHaJIu3€e MOrpeIrHOCTeN
U T.J.) HE MNPUHLUUIHAIBHOIO JUId JQHHOM paboThl XapakTepa, HO TMOBIMABIIMX Ha pe3yJbTaT
BBITIOJIHEHUST; WJIM HE BBITTOJTHEH COBCEM HJIM BBITIOJIHEH HEBEPHO aHau3 norpenrHocteit (9-11 kiacce);

4. nomyckaeT rpyOyro OmHOKY B XOJ€ 3KCIepUMeHTa (B 00bSACHEHHH, B ohopMiIeHUU paboThHI, B
COOJIIOICHUN TIpaBUJI TEXHUKU 0€30MacHOCTH Mpu paboTe ¢ MaTepuanaMu U 00OpYJAOBaHHMEM), KOTOpas
UCTIPABIISIETCS 110 TPEOOBAHUIO YUUTES.

Orenka "2" cTaBUTCS, €CITU CTYJICHT:

1. He ompeesna CaMOCTOATENBHO 1€JIb OMBITA; BBHIIOIHUI paboTy HE MOJHOCTBIO, HE MOATOTOBHII
HY)KHO€ 00OpYyJOBaHWE M OOBEM BBIOJHEHHOH 4YacTH pabOThl HE MO3BOJSET CAENATh IMPABHIBHBIX
BBIBOJIOB;

2. WM OTIBITHI, U3MEPEHUS], BRIYMCIICHUS, HAOIIOICHHUS TTPON3BOIMINCH HETIPABIIILHO;

3. niu B Xo/1€ pabOThl M B OTYETE OOHAPYKUIIUCh B COBOKYITHOCTH BCE HEJOCTATKH, OTMEUCHHBIE B
TpeboBaHuUsX K oLeHke "3";

4. nomyckaet nBe (1 Oojee) rpyOble OMMOKH B X0/1€ IKCIIEPUMEHTA, B 00BSICHEHNH, B 0(pOpMIICHUN
paboThl, B COOIOIEHUH TPAaBUI TEXHUKH 0€30MacHOCTU MpH paboTe ¢ BELleCTBaMU U 00OpYJIOBaHHUEM,
KOTOpPBbIE HE MOXET UCTIPABUTh JJa’Ke M0 TPEOOBAHUIO YUUTEIIS.

Tema 2.3 /IucnepcHbie cucTeMbl U (PAKTOPBHI UX YCTOHYHBOCTH

JlabopaTopHoe 3ansiTue Ne3
HccnenoBanme AMCHePCHBIX CHCTEM

Heanb: popmupoBanre yMeHHU TOTOBUTH JUCHIEPCHBIE (KOJIOMTHBIE PACTBOPHI)

BoinosiHeHne padoThl cioco0CTBYET (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 HWHAWBUAYAIBHBIX KOHCYAbTAMK; JJISi TEKYIIETO0 KOHTPOJS M IMPOMEXKYTOUHOM
aTTecTallMu: paboyee MecTO mpernogasarens, padouyre 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, sxpan Hactennsiii Lumien Eco Picture - 1 mit.;

Muxkpockon "Mukpomen-C-13"-1 mr. YueOHO-MeTOnMYecKas JOKYMEHTAIHs, JUIAKTHYECKHE
cpeacrBa. Pabouee MecTo mpernojaBarens: NEPCOHANbHbBIM KOMIIBIOTEP, paboune MecTta 00ydaroluxcs,
Jocka ydeOHasi, yaeOHas MeOelb.

3aganmue:

1. Kakue cuctembl Ha3bIBAIOT CYCIIEH3USIMU?

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

3. Kakoii o 3HaKy 3aps UMEIOT IpaHyIIbl UCCIETYEeMOTOo 3017

4. Kakue noHbl OyAyT BBI3BIBATH PA3pPYIICHHE 30JISI, €r0 KOATYJSIHUI0 — TOJIOKHUTEIbHBIC WU
OTpHUIaTeNbHbIE?

5. Kako#t u3 37eKTpoIMTOB OBICTPEE BCETO BBHI3BIBACT KOATYIISIIIUIO U YEM 3TO MOKHO OOBSICHUTH?

6. OObscHUTE cxeMmy Ipoliecca reneoOpa3oBaHus 3a CYET OOpa3OBaHUS MEXKMOJEKYISIPHBIX U
MOJIEKYJIAPHBIX CBSI3EH.

7. Kakoii o 3HaKy 3apsij] UMEIOT IPaHyJIbl KOJJIOUIHBIX YaCTUL TOTy4YE€HHOTO resis?

Iopsaaok BbINOTHEHHS] PA0OTHI:

1. Hammmiure O CJb 3aHATHUA

2. IlpoBeaute paboTy

3. OTBeThTE Ha BOIIPOCHI Ja0OPATOPHOM pabOThI
4. CnenaiiTe BBIBOJ] O MPOJIEIIaHHON padoTe.

Xoa padoThI:

Omnpit 1. ITosryyeHnue cycneH3uu MeJsia B BoJje.

Haneiite B mpoOHMpKy TUCTHIUIMPOBaHHYIO Bony (Ha 1/4 o6béma) m mpubaBbTe B HEE HEMHOIO
nopoika Mena. [IpoOupky HECKOJIBKO pa3 PHEPrHYHO BCTPSXHUTE JJIi PABHOMEPHOTO pacrpeiesieHus
YacTUI[ Mesa 1Mo BceMy 00b&My >xuakoctu. IloctaBpTe mnpoOupKy B IITaTUB M HaOmojaite 3a
M3MEHEHUSMU B IOJy4yeHHOM cycneH3uu. Kakue cucrteMbl Ha3bIBalOT cycrneH3usMu? UYrto sBiseTcs B
JAHHOM CyCHEH3UH JUCIEPCUOHHOM cpeloi, a 4To — jgucrnepcHoi ¢(azoif? OT yero 3aBHCUT
YCTOMYMBOCTb CYCIEH3UH? 3alHIINTE OTBETHI Ha BOMPOCH! U BBIBOJ.

OnpIT 2. UcciienoBanne 3aBUCUMOCTH CKOPOCTH KOATYJISIIIAY 30751 ruapokcuaa xkesaesa (III) or
BEJIMYHMHBI 32Psi/Ia HOHA-KOATYJISIHTA

Komnonanenit pactBop (30mb) ruapoxcuaa xkenesa (III) Fe(OH)3 yxe mnomydeH MNONMHBIM
ruaponuzom xiopuna skenesa (III) — FeCl3 B xumsameit Boge. Ilpu kumnsueHun oOpa3yrommiics
XJIOPOBOJIOPOJ] YAAJSeTCs M3 CHCTEMbl C TapaMy BOJbI, Onarojnapsi yemy IOJIO)KEHHE DPaBHOBECHUS
CMEIAeTCs BIPABO, THAPOIH3 YCUIHBaeTCs W MAST 10 konua: FeCl3 + 3H20 < Fe(OH)3 + 3HCIT 22
VYuuteiBas, 4yto crabunuzatropom sBisercs xyopun keneza (III), cocraBpTe Gdopmyny MULIETITBI
MpeBApUTENILHO MOTYYEHHOTO 3015 ruapokeuaa xemnesa (II0).

Kako#t mo 3HaKy 3apsi; UMEIOT TpaHylbl ucciemyemoro 30is? Kakue woHBI OynyT BBI3BIBATH
pa3pyLIeHHE 307151, €T0 KOAryJIsIUI0 — ITOJI0KUTEIbHbIE NN OTPULIATENbHbIE?

Haneiite B Tpu npoOupKy IpeaBapUTENbHO MOMyYeHHBIN 301b THIpokcua xenesa (I1I) mpumepno
Ha 1/4 06béma B kaxayro. B mepByio npobupky u3 kanenpHUIb! Jo6aBbTe 3 — 4 kamm pactBopa NaCl,
NaCl — CI- + Na+ , Bo Bropyio 3 — 4 kxarum pactBopa Na2SO4, Na2SO4 — SO4 2— + 2Nat , a B



Tperbio nobaBbTe 3 — 4 kammm pactBopa Na3PO4 Na3PO4 — PO4 3— + 3Na+ HaGmopaiite 3a
MPOUCXOSIIMMHA B MPOOHpPKaxX SBJICHUSIMH B TEUYEHHE HECKOJbKMX MHUHYT. Kakoil U3 31eKTpoiuToB
ObICTpee BCEro BBI3BIBACT KOATYJISIUIO H YEM 3TO MOXHO OOBSICHUTH?
OnpiT 3. IosryyeHue ruaporesisi KpeMHHEBOH KUCJIOTHI

Hanefite B mpoOHpKy crienuanbHO MPUTOTOBJICHHBIA PACTBOP CHIIMKATa HATpUs MpUMEpHO Ha 1/4
00béMa, 3aTeM IpudaBbTE pa30aBICHHYIO XJIOPOBOJIOPOIHYIO (CONSIHYIO) KUCIOTY (1—2 MIT) M DHEPTrUYHO
nepememaiite. Hamumure ypaBHeHHe peakiuu B TpEX (hopmax u (opMylly MHUIEIUIBI 00pa3yomerocs
rensi, yuauTbiBas U30bITOK cwimkata Hatpusa. Na2SiO3 (u36) + HCI < OOwsacHuTe cxemy mpoliecca
reseoOpa3oBaHus 3a CYET 00Opa30BaHMS MEKMOJICKYJISIPHBIX M MOJEKYJSpHBIX cBsizei. Kakoii mo 3Haky
3apsii UMEIOT IPaHyJIbl KOJUIOMIHBIX YaCTHIl HOJTYYEHHOTO Telisi?

®opma npegocTaBiaeHHs pe3yJibTaTa

Otuer o mpozaenanHoii paboTe, BHIBOJBI HA KAXABIH OMBIT, 3alI0JHEHHAs! Ta0JIMIa, BBIBOJ IO BCEH
nabopaTopHol pabore

Kpurepun oneHuBaHmsi:

Oruenka "5" ctaBUTCS, €CITU CTYJICHT:

1) npaBWIBHO ONpeAEHI LIeb OIBITA;

2) BHIMOJHWI paboTy B TOJHOM O0BEME C COOIIOACHHWEM HEOOXOIMMOM I0CIEeI0BATEIbHOCTH
IIPOBE/ICHUS OIBITOB U U3MEPEHUI];

3) caMOCTOATEIBHO ¥ PANUOHAIBHO BBIOpAT ¥ TOATOTOBWJI IS ONBITA HEOOXOJAMMOE
000pyZI0BaHUE, BCE OMBITHI IIPOBEJI B YCIOBUAX U PEKUMAX, 00ECIICUNBAIOLINX TOITYYEHUE PE3yIbTaTOB U
BBIBOJIOB C HAUOOJIbLIEH TOUHOCTBIO;

4) Hay4yHO TpaMOTHO, JIOTHUHO OIHKCall HaONIOJeHHUA M cHOPMYIHMPOBAJ BBIBOJBI U3 OMNbITAa. B
IIPEJICTaBJICHHOM OTYETE IPABWIBHO U aKKYPAaTHO BBIIIOJIHUI BCE 3aIUCH, TaOIMIIbI, PUCYHKH, YEPTEKH,
rpaduKy, BBIYUCICHUS U CeIIall BBIBOJBI;

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

6) mposBIsSET OPraHU3aLMOHHO-TPYAOBbIE yMEHHUs (IOJEpPKUBAET YUCTOTY paboyero mecra u
MOPSAZIOK Ha CTOJIE, SKOHOMHO HCIOJIb3YET PacXOHbIE MaTEpUAIIbI).

7) SKCHEPUMEHT OCYLIECTBISAET MO IUIAHY ¢ YYETOM TEXHUKH O€30MacHOCTH U MpPaBUI pabOTHI C
MaTepuagaMu U 000py0BaHUEM.

Onenka "4" cTaBUTCS, €CIIM CTYJEHT BBINOJHWI TpeOOBaHuUs K oLeHke "5", Ho:

1. omBIT IPOBONI B YCIOBHUAX, HE 00€CTIEUMBAIOIIMX JOCTATOYHON TOYHOCTH U3MEPEHMIA;

2. unu ObUIO JIONYIIEHO ABA-TPU HEl0ueTa;

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

4. UM SKCIIEPUMEHT MPOBENIEH HE MOJIHOCTHIO;

5. WM B OIMCAaHUM HAOJIIOJIEHUH U3 OMbITa JOMYCTHII HETOYHOCTH, BBIBOJIBI CZEJIall HETIOJIHBIE.

Ouenka "3" ctaBUTCS, €CITU CTYJIEHT:

1. mpaBUIIBLHO ONpeAENUII LEeNb OMbITa; PadOTY BBIMOJIHSAET MPAaBUILHO HE MEHEE YEM HAlOJIOBHHY,
0JTHaKO 00BEM BBITIOJHEHHOM YacTH TaKOB, YTO MO3BOJISET MOJIYUYUTh NPABUIIbHBIE PE3YJIBTAThI  BHIBOJIBI
110 OCHOBHBIM, MPUHIIUIINAIBHO BaXKHBIM 33j1a4yaM paboThI;

2. unu noa60p o0opya0BaHUs, 0OBEKTOB, MATEPUAIIOB, a TAKXKe PAOOTHI 10 HaYaJly OIbITA IPOBEJ C
MTOMOMUIBIO YUUTEINSI; WIIM B XOJI€ ITPOBEJICHUS OTbITAa U U3MEPEHUI ObUIH JTOMYIIEHBI OIIMOKU B OIHUCAHUU
HabmoAeHnH, POpMyTUPOBAaHUU BBIBOJIOB;

3. OMBIT MPOBOAMJICS B HEPALMOHAIBHBIX YCJIOBHSX, YTO MPUBENO K MOIYYEHHIO PE3YyIbTaTOB C
OoJblIIel MOTPEIIHOCTHIO; WIIM B OTUETE OBUIM AOMYIIEHBI B OOIIEH CIOKHOCTH He OoJjiee JBYX OIMIMOOK
(B 3amuCsAX €IUHUIL], U3MEPEHUSX, B BBIYUCIECHUSX, Ipadukax, TabauIax, cxeMax, aHalu3e MOrpeturHocTei
U T.J.) HE MNPUHLUUIHAIBHOIO JUId JAHHOM paboThl XapakTepa, HO TMOBIMABIIMX Ha pE3yJbTaT
BBITIOJTHEHUS; FJTA HE BBITTOJIHEH COBCEM WJIH BBITIOJIHEH HEBEPHO aHamu3 norpemHoctei (9-11 kmacc);



Tema 2.6 J1eKTPOIMTHYECKAS] THCCONM AL

JlaGopaTopHoe 3ansitie N4
Peaxuuu nonnoro oomMena. KauecrseHHble peakuuy Ha onpeesieHne cyab(ar, CHIINKAT, KApOOHAT U
XJIOpH/I HOHOB
Lenabp padoThbl: HAYYUTHCS COCTABIATH YPAaBHEHUS pPEAKLUUNA B MOJEKYJISPHOM M HOHHOM BHJE;
IMPpOBOAUTL PCAKIUU BBaHMO[[ef/'ICTBI/ISI coJIell ¢ KHCIIOTaMHU U MCXKOAY CO6OI>1; MMPOBOAUTL KAYCCTBCHHBIC
peaKkiuy B3auMOACHCTBUS Ha XJIOPU-, CYIb(haT-, CUIMKAT- U KapOOHAT-aHUOHBI.

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

MarepunanbHoe obecrnieyeHue:

VYueOHast ayaAuTOpHs Uil IPOBEICHHS JICKIIMOHHBIX, TA0OPATOPHBIX U MPAKTUYECKUX 3aHATHH; IS
IPYIIIOBBIX W HWHAWBUAYAJIbHBIX KOHCYHLTaHHﬁ; A1 TCKyHICro KOHTPOJIA U HpOMC)KYTOqHOfI
aTTecTalMu: padodyee MeCTO IpemnojaBatens, pabouyre Mecrta oOydaromuxcs, fnocka. Ilomemenne ams
IMPOBCACHUA Ha60paT0pHI)IX, IMPAKTUYCCKUX pa60T; AJId TPYINIIOBBIX U MHAWBUAYAJIbHBIX KOHCYHBTaHHﬁ;
IUISL TEKYILIETO KOHTPOJISA U IPOMEXYTOYHOH aTTecTaluu: padouee MECTo IperoiaBares, pabodne MecTa
oOyyaromuxcs, gocka. Mebeinp adoparopHasi, mKkag BHITSHKHON ¢ MOWKOM —1 mT,

PeakTuBHBIN mITaTHB C HAOOPOM PEAKTHBOB (ILENIOYH, KHCIOTHI, COJIM), WHAUKATOPHI, POOUPKH,
MMUIETKH, IPOMBIBAJIKA C JUCTUJIMPOBAHHOM BOJIOK.

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

3aganme:

BceroMHUTE MpaBuiia Mo TeXHUKE OE30IMaCHOCTH MPH MPOBEACHUN JTa00paTOPHBIX PadOT.
[IpounTaTh HHCTPYKLHUIO 110 MPOBEACHUIO OIBITOB.

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

OdopmuTts n1abopaTopHyio paboTy.

arONOE

IMopsinok BbINoOJIHEHUs padOTHI:
1 IIpoBeauTe 1aGOpaTOPHBIE OMBITHI COTIACHO UHCTPYKLIUY;
2 3amuIlInTe YpaBHCHUA peaKHHﬁ B MOJICKYJIIPHOM, HOHHOM U KPpaTKOM MOHHOM BHU/JIC B TCTPAllb,
3 CnenaiiTe BBIBOJ O MPOJIEIaHHON paboTe
Xon pa6oTsi:

Onvim Ne 1. Oonapysicenue xnopuo-anuona Cl.
[TopsA0K BBINOJIHEHUS ONBITA:
1. Haneiite B mpooupky 2-3 karum pactBopa coiau NaCl (KCl unm pactBopa constHO#M KHCIOTHI
HCIl) u mpuneiire 1-2 karum pactBopa HuTpara cepeopa AgGNO;. HaGmronaiite oOpa3oBaHue Oenoro
TBOPOKHCTOTO Ocajika ximopuaa cepedpa AgCl.
2. HanummmuTe ypaBHEHHE peakIMM B MOJIEKYJISIPHOH M HOHHOM (Qopmax, OTMEThTEe IIBETa
00pa30BaBIIMXCS OCAIKOB M HCXOIHBIX PAaCTBOPOB M Ha3BAHUS BEIICCTB.

Onwvim Ne 2. Oonapysicenue cynvpam-anuona SO

[Tops10K BBIMOJHEHUS OMBITA:

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

2. HanwmuTe ypaBHEHHE peakiMd B MOJICKYJISIPHOH W HMOHHOH (QopMax, OTMEThTE IIBETa
00pa30BaBIIMXCS OCAIKOB M UCXOIAHBIX PACTBOPOB U Ha3BAHMUS BEIICCTB.



Onvim Ne 3. Qonapyscenue cunukam-aHuona Sios”.

[TopsiTOK BBIMOTHEHUS OTIBITA!

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

2. Hanumure ypaBHEHHE pEaKIMM B MOJIEKYJISIPHOM M HOHHOM Qopmax, OTMETbTE IIBETa
00pa30BaBIIMXCS OCATKOB U MCXOHBIX PACTBOPOB U HA3BAHUS BEIIECTB.

Onvim Ne 4. Oonapyscenue kapoonam-aHuona COs%.

[TopsoK BBIMOTHEHUS OMBITA!

1. Haneiite B mpobupky 2-3 Kaluld pacTBOpa, coxepykamero kapGonar-anmon COz* (NayCOs,
K>CO3, NaHCO3 u 1.11.) 1 mpuieiire 1-2 kamam pacrBopa cosssaoit HCI mnm ceproit kucimotsr HySOs.
HabmonatiTe BeIeIeHHE Ty3bIPHKOB Ta3a. Kakoii ra3 Beimensiercs?

2. HanuiuTe ypaBHEHHE PEAKIMKU B MOJIEKYJISIPHOM M HOHHOM (hopMax, OTMETHTE 1IBETa UCXOIHBIX
1 00pa30BaBIINXCS PACTBOPOB U Ha3BaHUS BEIICCTB.

dopma npegocTaBieHHs pe3yJibTaTa
Otuer o mpojenanHoi padoTe, ypaBHEHUE PEaKLUU B MOJEKYISIPHOW U HOHHOU (hOpMax, BHIBOJIBI
Ha Ka)/IbI{ OIBIT, BEIBOJI IO BCEH J1ab0paTopHO# padoTe.

Kpurepun oumeHKH: OLiEHKa MHJIUMBUIYaJIbHBIX 00pa30oBaTENbHBIX JOCTHXEHHUI IO pe3ysibTaTaM
TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U IMPOMEXKYTOUHON aTTECTAllMM MPOM3BOAMTCA B COOTBETCTBUU C
YHUBEPCAIbHOM IIKAJION:

Ouenka "5" craBUTCS, €CIIU CTYJICHT:

1) nmpaBUIILHO OIIPEICIIHII LIENb OIbITA,

2) BBINOJHUI PabOTy B IOJHOM 00beMe ¢ COOI0IEHUEM He00X0AUMOM MOCIe10BATENbHOCTH
MIPOBEJICHUS OIBITOB U U3MEPEHMUI;

3) caMOCTOSTENHHO U pallMOHAILHO BBIOPAJ M MOATOTOBUII JUIS OTBITa HEOOX0AUMOE
000pyioBaHUE, BCE ONBITHI IPOBEJI B YCIOBUAX U PEKUMaX, 00€CIIEUNBAIOIINX TOJyYEHUE PE3yIbTaToOB
Y BBIBOJIOB C HaHOOJIbIIEH TOYHOCTHIO;

4) Hay4yHO rPaMOTHO, JIOTHYHO ONUcall HabJI0IeH!s U cpOpMYIHpPOBaIl BEIBO/IBI U3 OMbITa. B
IPEJICTaBICHHOM OTUYETE MPABUIIBLHO M aKKYPAaTHO BBIMOJIHUI BCE 3aIIUCH, TAOJIUII, PUCYHKH, YEPTEXKH,
rpadyKy, BBIYMCIECHUS U CJIeN1al BBIBObL;

5) npaBUJILHO BBIMOJHWII aHANIU3 orperHoctei (9-11 kmaccsr).

6) IposIBISET OPraHNU3allMOHHO-TPYAOBbIE YMEHUs (MOAepKUBAET YUCTOTY pabodyero Mecra u
MOPSI0K Ha CTOJIE, SKOHOMHO HCIIOJIb3YET PACXOJHBIE MATEPUAIIbI).

7) SKCIEPUMEHT OCYIIECTBIISIET O TJIAHY C YI€TOM TEXHUKH 0€301MaCHOCTH U TIPABUII padOTHI C
MaTepHaiaMHi U 000pYJIOBaHUEM.

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

1. ONBIT IPOBOJIMII B YCIIOBUSIX, HE 00ECTIEUMBAIOIINX IOCTATOYHOI TOUHOCTH U3MEPEHU;

2. i OBUTO TOMYIIEHO JABA-TPU HEJIOUETA;

3. unu He 6osiee OAHOM HeTrpyOoii OMMOKY U OJTHOTO HEJ0UeTa,

4. UNM SKCTIEpUMEHT MPOBENIEH HE MOJIHOCTHIO;

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

Onenka "3" craBuUTCS, €CIIN CTY/ICHT:

1. npaBMIIbHO ONpeneNu eIb ONbITa; padoTy BBHIOIHIET IPAaBUIBHO HE MEHEE YeM HAIlOJIOBHHY,
0JIHAaKO 00BEM BBITIOJIHEHHOM YacTH TAKOB, UTO MO3BOJISIET MOJIYYUTh IPABUIIbHBIE PE3YJIbTAThl U BBIBOIBI
110 OCHOBHBIM, IPHUHLUITHAIBHO BaXKHBIM 3a]lauaM pabOThI;



2. unu noa6op o0opyaoBaHus, 00bEKTOB, MATEPHAJIOB, a TAKXKE pabOTHI 110 HAYAITy ONbITA ITPOBEI
C TMOMOIIIBIO YUUTEIIS; WIIM B XOJI€ TIPOBEICHHS OTIBITA U H3MEPEHHIA OBUIH JOMYIICHBI OINOKH B
onucaHuy HabIroAeHuH, HOPMYITUPOBAHUN BHIBOOB;

3. OIBIT IPOBOTUIICS B HEPAIIMOHATIBHBIX YCIOBHUSX, YTO MPUBEIIO K IMOJYYSHHIO PE3YJIbTATOB C
OoJIbIIeH MOTPEUTHOCTHIO; WM B OTYETE OBUIN JIOMYIIEHBI B O0IIEH CII0KHOCTH He 0ojiee ABYX OINOOK
(B 3amucsX €IMHULL, U3MEPEHHUSX, B BEIYUCICHHSIX, rpaduKax, TaOIUIIAaX, CXeMax, aHaJIN3e
MOTPEUIHOCTE! U T.J.) HE IPUHIUIHAIBHOTO JUIsl JAHHOM paboThl XapakTepa, HO MOBIUSABIINX HA
pe3yIbTaT BBITOJIHEHHS, MM HE BBITIOJTHEH COBCEM HITM BBIIIOJIHEH HEBEPHO aHAIIM3 morpenrHocten (9-11
KJ1acc);

4. nomyckaet rpyoyro omurOKy B X0/ SKCIIEpUMEHTa (B 00bICHEHUH, B 0popMiIeHUU pabOThI, B
COOJIIOICHUH TIPAaBUJI TEXHUKU 0€30IacHOCTH P paboTe ¢ MaTepraiaMu U 000pyAOBaHHEM), KOTOpast
UCTIPABIISIETCS 110 TPEOOBAHHIO YUUTEIIS.

Onenka "2" cTaBUTCS, €CIIU CTYACHT:

1. He ompeae I CAaMOCTOSTEIILHO IIEJTh OIBITa; BBITOIHUII PA0OTy HE MOJIHOCTHIO, HE IO OTOBHUI
HYXXHOE 000pyZ0BaHHE U 00HEM BBIIOJIHEHHON YaCTH PadOThI HE TMO3BOJISIET ClIENIATh MPABUIIBHBIX
BBIBOJIOB;

2. WM OTIBITHI, U3MEPEHUS], BBIYMCIICHUS, HAOIIOICHHUS TTPON3BOIMINCH HETIPABHIIBHO;

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

4. nomyckaer nBe (u 6osee) rpyObie OMIMOKH B X0/I€ SKCIIEPUMEHTA, B 00bSICHEHUH, B 0pOpPMIICHUU
paboThI, B COOIIIOICHIH TTPABUII TEXHUKH OE30MTACHOCTH MPU PadoTe C BEIIECTBAMH U 000PYJOBAHUEM,
KOTOPBIE HE MOXET UCTIPABUTH JTAXKE TI0 TPEOOBAHUIO YUUTEIIS.



Tema 2.7 Meta/uibl. HemeTtauibl. O0mme cnoco0bl mNoJiyuyeHusi MeTAJJIOB

JlabGoparopHoe 3ansiTue NeS
KauecTBeHHBbIE peaklIuM HA KATHOHBI METAJLJIOB

Henbr padorbi: HayuuThcs MPOBOAUTH KaYECTBEHHBIE PEAKIMM HA MOHBI METAJJIOB, 3aKPEIUTh
YMEHUE COCTAB/IATh YPABHCHUSA B MOJIEKYJIIPHOM U HOHHOM BHJIE.

BoinosineHune padoTsl cnoco0cTBYeT GOPMUPOBAHMIO:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06

MarepunanbHoe obecrnieyeHue:

[lomemenne mayis mpoBeneHUs JaOOPATOPHBIX, MPAKTUYECKHMX padoT; uis TPYHIOBBIX U

WHIVUBUAYAIBHBIX KOHCYJIBTAIMH; JUIS TEKYIIET0 KOHTPOJIS W IPOMEXKYTOUHOW aTTectamuu: pabdouee
MECTO TpernojaBarens, padboune mecta oOydaromuxcs, nocka. Hoyroyk, ASER UN3481 15»; npoekrop
Aser X1273 DLP —1 mmr.; sxpan nepenocHoi HanoibHbli APOLLO-T SMT-1103 —1 mrT.; MeGens
naboparopHas, mKkad BbITSKHONU ¢ Moiikoil —1 mT.; Ph-merp "Mynprutect UIJI-101c xommekTom st
omnpezaenenus ph—1 wr.; Ph-merp sxcnepr-ph*—1 mwir.;
Becor nemndepnasie AJ[®D-200-1 mt.; Becst —1 mit.; Buckozumerp B-36-246 —1 m.; Buckoszumerp B3-
246 111 wr.; Hacoc Komockoro—1 mr.; Tepmomerpst TJI pryrabie—10 mr.; Tepmomerp TC-7-m1-1
wt.; CTONBI TUTPOBAIBHBIE C HAZCTaBKaMu —3 WIT.; Tabnuna MenneneeBa — 1 mitT.; mkadbl CyINIUIBHEIE,
UIUIIBI TUTEIbHBIC; KA BBITSDKHOW € MOMWKOM; CTOJBI JIAOOpATOpHBIC; HAJCTAaBKU IS CTOJA.
PeakTuBHBIN TAaTUB C HA0OPOM pEAKTHBOB (ILEIOYH, KUCIOTBHI, COJH), MHIUKATOPBI, MPOOHPKH,
MTUTICTKH, TIPOMBIBAJIKA C IUCTUIIMPOBAHHOMN BOJIOM.

O6opynoBanue: mTaTuB ¢ npodupkamu, nunetku. Peaktussl: BaCly, xmopua sxenesa(Ill) FeCls,
cynbdar xenesa(ll) FeSO,, kpacHas kpossinas coiab K3[Fe(CN)g], xentas kpossirast coib Ky4[Fe(CN)g],
BaSO4, AgNO3, NaCl, NH,OH, CuSQO,,

3aganue:
. BcmoMHUTB MpaBwiia 1Mo TeXHUKE Oe30MaCHOCTH MPH MPOBEICHUH JTa00paTOPHBIX PadoT.
. IlpounTaTh HHCTPYKIMIO IO MIPOBEACHUIO OIBITOB.
. [IpuroToBUTH HEOOXOAUMYIO XUMHUUECKYIO ITOCYAY U 000pyI0BaHUE /JIsl IPOBEACHMUS OIBITOB.
. IIpoBecTu OMBITHI.
. Opopmuts nabopaTopHyto padboTy.
. 3anoHUTE TAOIUILY
. Cnienaiite BbIBOJI O NPOBEIEHHON paboTe

N N0 WDN

KoHnTposbHbIe Bonpockl U 3a1aHus.
1. YkaxxuTe 4ucio 3eKTPOHOB B aTOMax Opoma, XJiopa, JTUTHSL.
2. YKaXXuTe 4nciIo IPOTOHOB B aTOMax HATpHs, BaHAUsl, aproHa.
3. YKaxXuTe TUIl XUMUYECKON CBSI3U B COCAMHEHUSX
a) XJIOpHU/JI KaJus,
0) KuCIopoI,
B) MarHui,
r) xsopua pocopa (II0),
1) OKCUJ] HaTpHs,
€) Boja.
4. YKaXXuTe CTEeTEeHU OKHUCIIEHHUS DJIIEMEHTOB B COEIMHEHUSX
MnF,, KoMnOg4, Mn,0s.
5. PaccraBbTe K03((HUIMEHTH B OKHCIUTEILHO-BOCCTAHOBUTEIILHON PEAKIINHN:



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

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

Xon padoTsli:

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

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

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

dopma npenocTaBieHns pe3yJibTaTa

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

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

Onenka "5" craBuUTCS, €CITU CTY/ICHT:

1) mpaBUIIBHO OTIPEAETII IIENb OMBITA;

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

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



4) Hay4HO IPaMOTHO, JJOTMYHO OTHUcall HaOIr0AeHUS U c(hOPMYITMPOBAT BHIBOJIBI U3 OMbITa. B
MIPE/ICTaBJICHHOM OTYETE NMPaBUIHHO U aKKYPaTHO BBIMIOJIHUJ BCE 3aITUCH, TAOIUIIbI, PUCYHKHU, YEPTEKHU,
rpad UKy, BBIYUCICHUS U CAEIIall BBIBOJBI;

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

6) MPOSIBISICT OPraHU3ALMOHHO-TPYAOBbIC YMEHUS (MTOIEPKUBAET YUCTOTY pabOvero Mecta u
MOPSAZIOK Ha CTOJIe, 9KOHOMHO HCIIOJIb3YET PacXOHbIE MAaTEpUaJIbl).

7) 3KCIIEPUMEHT OCYIIECTBIISIET MO TUIaHY C YY€TOM TEXHUKH O€30MaCHOCTH U MPaBUJI PabOTHI C
MaTepuagaMu U 000pyA0BaHUEM.

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

. OTIBIT MPOBOJIMJ B YCJIOBUSAX, HE 00€CIEUNBAIOIINX JOCTATOYHOW TOUHOCTH U3MEPEHHUIA;

. WK OBUIO JOMYIICHO JIBa-TPU HEJ0YETa;

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

. WII SKCTIEPHUMEHT MPOBEJICH HE TMOJIHOCTHIO;

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

Onenka "3" cTaBUTCS, €CJIU CTYACHT:

1. mpaBUJILHO OMPEEIUII 1IeJb OTbITa; padOTY BHIMIOIHSAET MIPABUIBLHO HE MEHEE YEM HAIMOJIOBUHY,
0JTHaKO 00BEM BBITIOITHEHHON YaCTH TAaKOB, YTO ITO3BOJISET IOIYYUTh MPABHIIbHBIC PE3YJIbTATHl H BHIBOJIBI
110 OCHOBHBIM, IPUHIIUITHAIBHO BaKHBIM 3a7auaM paboThl;

2. wm noa00p 000pyAOBaHUs, 0OBEKTOB, MATEPHAJIOB, a TAKXKe PadOTHI 110 HaYalTy OIbITa POBEI
C TIOMOIIIBIO YUUTEJIS; WIIA B XOJI€ MPOBEACHUS OMbITA U U3MEPEHUIN ObUIH JOMYIIEHbI OIIHOKH B
onMcaHuy HaOIro1eHu i, HOPMYyITUPOBAHUN BHIBOIOB;

3. OTBIT MPOBOAUJICS B HEPAIIMOHATIBHBIX YCIOBUSX, YTO MPUBENO K MOJIYUYCHHUIO PE3YIbTATOB C
OoJIbIIIeH MOTPENTHOCTHIO; WM B OTYETE OBUIN JIOMYIICHBI B O0IIEH CIIOKHOCTH He 0ojiee ABYX OIINOOK
(B 3amUCSX €UHMUII, U3MEPEHUSX, B BEIUMCICHUSIX, TpaduKax, TablInax, CXeMax, aHaau3e
MOTPEUIHOCTE! U T.J.) HE IPUHIUITHAIBHOTO /ISl TAaHHOK paboThl XapakTepa, HO MOBJIHSBIINX HA
PE3yNbTAT BHINOJIHEHUS; UM HE BBITIOJHEH COBCEM WIIM BHITIOJHEH HEBEPHO aHaIM3 morpemrHocrei (9-11
KJIace);

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

Onenka "2" cTaBUTCS, €CIIU CTYACHT:
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