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1.

ITepedyens miIaHMPyeMbIX Pe3yJIbTATOB 00y4eHHs 0 AUCHHUILIMHE, COOTHECEHHBIX €

YCTAaHOBJICHHBIMHU B 06p330BaTeJ'll)H0ﬁ nporpaMmme HHAUKaATOpaMu JOCTUKCHUS

KOMIIeTeH I i

[To uToram ocBOEHUSI TUCIMILTHHBI 00YYAIONIUIACS JOJDKEH TOCTHYB CIIEAYIOIINX
PE3yIBTaTOB O0yUCHUS:

Kateropus ®opmupyemas Koa u HauMeHOBaHue Pe3yabTaThl 00yueHHsI
(rpynma) KOMIIeTeHIIUsI HHAUKATOPA X0CTHKEHUS 0 JUCHUILIMHE
KOMIIeTeH M (¢ yka3zaHueM Koja) KOMIIeTEHIIUU
CucTeMHOE n |[YK-1 Cnocoben  |[MYK 1.1. 3Haer: METONb! |3HATh: OCHOBBI  AHAJTMTUYECKOM
KPUTHYECKOE OCYIIIECTBIITH HOMCK,  [KPUTHYECKOTO aHalW3a W OIEHKH [XUMHH, B 00BeMe, HeoOXOAMMOM
MBILIIEHUE KPUTHUYECKHUI aHAIM3 U COBPEMEHHBIX HAYYHBIX |JIJIsI OCBOEHHUS XUMHYIECKUX
CUHTCEC3 I/lH(i)OpMaLlI/II/I, )IOCTI/I)KGHPli;I; OCHOBHBIC [OCHOB B B3KOJIOTUHU u
[IPUMEHSTH CHCTEMHBIH  [[IPUHIUITBI KPUTHIECKOTO aHAIN3a |[[IPUPOIONOIB30BAHUS,
[TOJIXOJT JUTS PEIICHUS M cuHTe3a MH(OPMAIUHU; OCHOBBI
[MOCTaBJICHHBIX 337134 CHCTEMHOTO MoAxoIa pu
[pELICHUH TOCTABIEHHBIX 38044
YK 1.2. YMeeT: monydaTh HOBbIE [YMETh  HCIOJB30BATH  METOJBI
BHAHMS HA OCHOBE aHaim3a U |oTbopa " aHanm3al
CHHTEe3a MHGOPMAIMH; COOMPATh U [FCONIOTHYECKUX H  OHOJIOTHUYECKUX
0000IIaTh [JaHHBIC [0 HAYYHBIM [MPO0; MPAKTHYECKH MPHUMEHSTH
mpoOneMaM,  OTHOCAIIMMCS K [Haubojee pacIpocTpaHeHHEIE]
npodeccuoHanbHON o0nacTy; [XUMHUYECKHe, ¢uzuko-

OCYILICCTBIIATH IIOUCK I/IH(I)OpMaHI/II/I
1 IIPUMEHATH CHUCTEMHBII noaxon

XHUMHUYCCKHUE MCTOAbI aHaJIn3a,

UIT  pemeHMst  TTOCTaBIEHHBIX
3ajad; ONpeneNsiTh M OLEHHUBATH
MpaKTHYeCKHe MOCIIEICTBHS
BO3MOXHBIX PEIICHNUIT 3a1a49n.
MYK 1.3. Bnageer: nHaBbeikamu |Biagers METOIaMHU OLIEHKH
HCCIIeI0BAaHUS npobneM |[BO3ICHCTBHUS — pa3iM4YHBIX  BHIOB
MpoeCcCHOHANBHON AESITENbHOCTH [TEXHOTCHHOH — AESITENbHOCTH  Ha
C IPUMEHEHNEM aHajn3a, CHHTE3a [OKPY)KAIOI[yl0 Cperny; yMEeHHEeM
154 ApYyrux MECTOAOB |BBISIBJIATH HUCTOYHHKH, BHUbBI u
MHTEIUICKTYaIbHOH AESITENbHOCTH; |[MacIITaObl TEXHOTE€HHOTO
BBIIBIICHUSI HAayYHBIX IIPOOJIEM M [BO3NEHCTBUS HAa  OKPYXKAIOIIYIO
MCTIOTb30BaHUS aJIeKBaTHBIX |CPEmy.
METONOB  UII WX  PEIIeHus,
(hopMysMpoBaHHs OLICHOYHBIX
CyKIEHUI npu peleHnu
npohecCHOHAIBHBIX 3a1a4
Maremaruieckas U OI1K-6 Crocobern [MOIIK  6.1. [Ipumenser  B[3HATP  TEOPETUYECKAE  OCHOBBI
eCTECTBEHHOHAYYHasI HCITOJIb30BaTh B [mpod)eCCHOHANBHOH JesTeabHOCTHHanbomee pacnpocTpaHeHHbIX
MOATOTOBKA npodeccHoHaNbHOM OCHOBHBIE 3aKOHBI (DM3HMKH, XUMHUH, XUMHUECKUX, ¢buznxo-
eI TeIbHOCTH OCHOBHBIE HayK 0 3eMJIe 1 OHOJIOTHH XIMHUYECKHX  METOJOB  aHaJN3a;
3aKOHBI (PU3UKH, XUMHH, METOIbI ordopa u
HayK 0 3emiie ¥ OHOJIOTHH, MOCIIe[OBAaTENbHOCTh
[IPUMEHSATH METOIBI BEITIOJTHEHUS aHAIN3a Ipoo
MaTeMaTHIeCKOTO aHaIN3a OCHOBHBIX TIPUPOJHBIX
)38 MOJICITIPOBAHNS, KOMIIOHEHTOB (BOJBI, BO3/yXa,
TEOpETHIECKUX u MOYB), ONpe/IeIeHHE 3arpsI3HEHHS
SKCIIEPHMEHTATBHBIX XIMHYECKIMHI BEI[ECTBAMU;
HCCIIeI0BaHHH, COBpEMEHHBIE METOIBI
npuodperath HOBBIE KOJIMYECTBEHHOM 00paboTKH
MaTeMaTHIeCKHe " nH(pOpMaImn.
CCTCCTBCHHOHAYHHDIC MOIIK 6.2. Hcmonp3yeT MeTOABI|YMETh aHATUTHYECKH 00padaThiBaTh
SHAHIL, MCHOMBSYA y jatemaTnueckoro  aHanmsa  WlM JAHHBIE XHMHKO-HAHTHUCCKOTO
COBPCMCHHDIC MOJICIIMPOBaHNs, TEOPETHYECKUX H|aHAIN3a BPEIHBIX BHIOPOCOB B
00pasoBaTenbHEIC M bKcIeprMeHTANBHBIX HCCITEIOBAHHIA [OKPYKAIONIYIO CPELY,
MHGOPMAITHOHHEIE TeOXMMHYECKUX MCCIIEOBaHUM TS
TEXHOJIOT UM,

TIOJTY4€HUSA KOMITJICKCHBIX 1
MHTEIPAJIbHBIX XapaKTECPUCTUK

COCTOSIHMSL OKPY)KaIOLIeH cpe/bl;




MOIIK 6.3. IIpuoGperaeT HOBBIE
MaTeMaTH4YECKHE u
€CTECTBCHHOHAYYHBbIC 3HAHUS C
MCIIOTb30BAHUEM  COBPEMEHHBIX
00pa3oBaTebHBIX
MH()OPMALIMOHHBIX TEXHOJIOTHi

BriageTs HaBEIKaMH KOMILIEKCHOTO U
CpaBHI/ITeJ'[I)HOFO aHalin3a cocCraBa,
CTPOCHHUSA U XUMHUYCCKUX CBOWCTB
XHUMHYCCKUX COGZ{HHCHHﬁ; pa60TBI
Ha COBPEMEHHBIX HpH60an,

M CITOJIb3YEMBIX JUIA MPOBEACHUA

HAYYHBIX HCCIICIOBAHHUN 1
criocobamu 00paboTKH
MOTydeHHON HH(OPMAIIH.

2. Leab 1 MecTO IMCUMIVIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JucnumnimHa «AHaIUTHYECKass XUMHUS» OTHOCHTCS K 00s3aTenbHON yactu bioka 1
y4eOHOro IJIaHa JaHHOTO HAIPaBJICHUS MOITOTOBKH.

JucuurinHa u3yqaeTcs Ha 2 Kypce Bo 3 ceMecTpe 10 OYHOM U Ha 2 Kypce CeMecTpe Io
OYHO-3204YHOH hopMe 00yUeHusI.

Lenmn w3ydyeHHWs AWCHMIUIMHBL: (QOPMUPOBAHWE ¥  PAa3BUTHE Y CTYICHTOB
OOLIEKYNbTYPHBIX,  OOIIENPOPECCHOHANBHBIX U MNPOPECCHOHATBHBIX  KOMIIETCHIIUH,
MO3BOJISIIOIIMX WM B JaJbHEHIIEM OCYHICCTBIATh MPOPECCUOHATBHYIO JEATEILHOCTh
MOCPEJCTBOM OCBOCHHUS TEOPETHUECKHMX M HKCIIEPUMEHTAIBbHBIX OCHOB METOJIOB aHaJM3a
Pa3IMYHBIX OMOJIOTUIECKUX OOBEKTOB.

3. Conep:xkanue padoueid mporpaMmbl (00beM IMCHUIUIMHBI, THIIBI U BUAbI Y4eOHBIX

3aHATHI, yueOHO-MeToAnYecKoe odecnedyeHrne CaMOCTOSITeIbHOI padoThl 00y4arONIUXCs)
Coneprxanue paboueit mporpaMMmel npejcrapieHo B [punoxenuu Ne 1.

4. @®oH/1 OLIEHOYHBIX CPe/ICTB MO JUCIUIIUHE

4.1. IlepeueHb KOMIETEHIHII M MHIMKATOPOB JOCTHKEHHSI KOMIIETEHIUH ¢ yKa3aHUeM

COOTHECEHHBIX ¢ HHMMH 3aIUIAHMPOBAHHBIX Pe3yJbTATOB O0y4YeHHS MO AUCIHUILINHE.

Onucanue KPUTEPUEB U IIKAJ OMCHUBAHUSA PE3YyJAbTAaTOB Oﬁy‘leHI/Iﬂ Mo AMCHMIIJINHE

Kox u popmynupoBka KOMIIETEHITHHN:

VYK-1 CnocobeH ocymecTBiIsATh TOWCK, KPUTHYECKHH aHalu3 W CHHTE3 HH(POpPMAIIWH,
NIPUMCHATH CUCTEMHBIN noaxod JAjid pCuICHUA MOCTABJICHHBIX 3a1a4.

Kon u HauMeHoBaH#e Pe3ynbratel 00ydeHns Kputepun oLieHUBaHHS pe3yAbTaTOB 00YUESHUS

AHJIAKATOPA JTOCTHKEHUS 110 IUCIUILINHE «3a4TeHo»
«HesaureHno»
KOMIIETEHI[UU
VYK 1.1. 3naer: meronsl 3HATh: ocHOBbl [He 3HaeT ocHoBbl  (ChopmupoBanHOE u

KPUTHYECKOTO aHaIn3a U
OLICHKU COBPEMEHHBIX
Hay4HBIX JOCTHKEHUIA;
OCHOBHBIE ITPHHIIUIIEI
KPUTUYECKOIO aHAJIU3a U
CHHTE3a HH(OPMAIIH; OCHOBBI
CHCTEMHOT0 IIOAX0/a IIpU
pelleHnH OCTaBIEHHBIX 3324

AHAJMTUYECKON XUMHUH, B
0 ObeMe, Heo OXOUMOM
IS OCBOEHUS
XUMHAYECKUX OCHOB B
PKOJIOTUU n

AHAIMTUYECKOM XUMKHM, B
00BEME, HEOOXOIUMOM ISt
OCBOEHHS XUMHUYECKHUX OCHOB
B JKOJIOTUU H
[IPUPOJIONIONIH30BAHHS,

CHCTeMaTH3UPOBAHHOE 3HAHHUE
OCHOB aHAJIMTUYCCKON XUMUH,

B 00beMe, HEOOXOIUMOM IS
OCBOEHHSI XMMHYECKHX OCHOB B
DKOJIOTUH "




MYK 1.2. YmeeT: momy4ats 'YMmerb UCNOJb30BaTh  |[leMOHCTpUpyeT [lokxa3bIBaeT BeCh KOMILIEKC
HOBBIC 3HAHMS HA OCHOBE MeTo/bI 0TOOpa 1 [TOBEPXHOCTHEIE YMEHHUSI  |yMEHHH HCIIOJIb30BaTh METOBI
QHANM3a U CHHTE3a AHANIN3a TE0JOTHUECKUX H  |[HCIIONb30BaTh MeToIbl  [0TOOpa M aHaIM3a

MH(pOPMAIH; COOUPATh 1 OHONOTHYECKUX TPO0; oTOOpa u aHalM3a [FeOJOTHYECKUX U

000011aTh JaHHBIE MO [PaKTUYECKU IPUMEHSITh  [FEOJOrMYEeCKHX U |OMONOTHYecKHX Npob;

HAay4YHBIM Ipo0iieMaM, Haunbosee OHMOJIOTHY €CKUX npo0;  |IpaKTHYECKH MPUMEHSAThH
OTHOCSIIIUMCS K [pactipocTpaHeHHbIE [IPAKTHIECKN NIPUMEHATh  [HanOoJiee paclpoCTpaHEHHBIE
npodecCHOHaNbHOM 001acTH;  [XMMHYeckde,  (u3uko-  |Hambosee paclpocTpaHEHHbIE — [XUMHYECKHe, HU3UKO-
OCYIIECTBIISITH TIOMCK XIMHYIECKHE METOIBl  [XMMHYECKHE, ¢GM3UKO-  [XUMHYECKHE METOIbI aHAIN3a;
MH(pOpPMAIMY 1 IPUMEHSTD aHaM3a, XUMHYECKUE METOJIBI

CHCTEMHBIN ITOIXO IJIst aHanm3a;.

peIIeHns TOCTABIEHHBIX

3a/1a4; ONPEAEIATh U

OLICHUBATH NIPAKTHICCKHE

[TOCIIEICTBUSI BO3MOYKHBIX

peleHni 3a1a4u.

MYK 1.3. Braneer: HaBblkamu |Branetsb meronamu  [He nemMoHcTpupyer Biajgenue  |[leMoHcTpHupyeT

HCCIIeI0BaHUS Mpo6JIeM |OLEeHKU BO3JEHUCTBUS  [METOAAMHU OLIEHKH  |chopMUPOBaHHBIE HaBbIKH
npodeccrHoHanbHOMI [Pa3TMIHBIX BUJIOB  [BO3JCHCTBUS pa3sNUYHBIX  [BIAJCHHS  METOJAaMH  OLEHKH
e TETBHOCTH C IIPUMEHEHNUEM (TEXHOT€HHOU BUJIOB TEXHOTEHHOH  [BO3NEHCTBUSI Pa3iINYHBIX BHIOB
aHanM3a, CHHTE3a U JAPYTUX |1eATeIbHOCTH Ha |IESTENbHOCTH Ha |TEXHOTEHHOH [EeATENbHOCTH Ha
METO/I0B  MHTEIUIEKTYaJIbHOM |[OKPYXAIOLIYIO CPEny; OKPYXKAOLIYIO Cpeny; |OKpYyXKarollyl Cpeay; YMEHUEeM
eATETbHOCTH; BBISIBJICHUS] [yMEHHEM BBIIBIIAITh  [yMEHHUEM BBISIBIISITH  [BBISIBIIATH MCTOYHHKM, BHIBI U
HayJHBIX npobieM U |[ICTOYHUKH, BHIBI U CTOYHUKH, BUJIBI U [MacImTadbl TEXHOTEHHOTO
WCIIONB30BAaHMsl  AJICKBATHBIX |[MacIITaObl TEXHOTEHHOI'O  [MacIITaObl TEXHOT'€HHOT'O  [BO3JCHCTBHS Ha OKPYXAIOLIYIO
METOJOB M WX PEIICHUs; [BO3ACHCTBUS Ha [BO3JEHCTBHA Ha [cpemdy.

(hOpMYIMPOBAaHUS OLEHOYHBIX
CYyXKIEHUH  IpU  pEIICHUU
MpodecCHOHATBHBIX 3a1a9

OKPYKAIOLIYIO CPEy.

OKPYKAIOLIYIO Cpey.

OIIK-6 CnocoOeH WCMONIb30BaTh B MPOQPECCHOHATHHONW JIEATEIHPHOCTH OCHOBHBIC 3aKOHBI
(u3KMKY, XUMUH, HAyK O 3emiie U OMOJIOTHH, MPUMEHSITh METOIBI MAaTEMATUYECKOTO aHaH3a U
MOACIHNPOBAHUA, TCOPETUICCKHUX U JSKCIICPUMCHTAJIBHBIX HCCHGHOB&HHﬁ, an06peTaTL HOBBIC
MaTeMaTHYeCKHE U €CTeCTBEHHOHAYUHbIE 3HAHUS, UCTIONB3YsI COBPEMEHHBIE 00pa30BaTEIbHbBIE 1
MH(OpPMaLIMOHHBIE TEXHOJIOTHUH.

KOI[ U HAMMCHOBAHUC

PesynbraTel 00ydeHust

Kpurepun onieHUBaHMS pPe3yNbTaToOB 00yUCHUS

AHJAKATOPA JOCTHIKECHUS 110 JUCLUIIIINHE «3a4TeHo»
«Hezaureno»
KOMIIETCHIIUU

MOIIK 6.1. IIpumenser B[3HATH teopernueckue |He 3HaeT ocHOBH  |CpopmupoBaHHOE u

npodeccruoHanbHOM OCHOBBI Hanbojee (TeopeTHuecKue OCHOBBI  |CHCTEMAaTH3UPOBAHHOE 3HAHHE

e TEIIbHOCTH OCHOBHBIE|PACTIPOCTPAHEHHBIX HanOoJee pacnpoCTPaHEHHBIX  [TEOPETHYECKUX OCHOB

3aKOHBI (DM3HKH, XUMHH, HAYK OXHUMHYECKHX, PU3HKO- XUMHIECKHX, ¢muko- |[Hamboee pacpoCTPaHEHHBIX

3emiie U GHOIOTUH XHUMHYECKHX METOJIOB XHUMHYECKHX METOIOB  |[XMMHYECKHUX, ¢bu3uko-
aHAIIM3a; METOJBI OTOOpA  |aHaJM3a; METObl 0TOOpa 1 XMMHYECKHX METOJIOB aHAIIN3a;
M ITOCIIeI0BAaTENEHOCTh MOCIIeJOBATEILHOCTh METOIBI ordopa u
BBINOJTHEHHS aHAIN32 BBITIOJIHEHNS aHAJIN3a Ipod MOCIIeI0BAaTEIbHOCTD
poO OCHOBHBIX OCHOBHBIX HPUPOJHBIX  [BBIIOJIHEHHS aHaIn3a Ipod
MPUPOJHBIX KOMIOHEHTOB [KOMITOHEHTOB (BOIBI, |OCHOBHBIX TIPUPOHBIX

(BOmbl, BO3AyXa, IMOYB),
OIIpE/ICIICHUE 3arps3HCHUS
XUMHAYICCKUMU
BEI[ECTBAMHE, COBPEMEHHbBIE
METOIBI  KOJMYECCTBEHHOU
00paboTku nHpopMauy.

BO3/1yXa, TIOYB), OTIpE/ICICHIE
3arps3HCHUS XUMHYCCKAMU
BEILECTBAMH; COBPEMEHHbIE
METO/IbI KOJINYECTBEHHOU
00pabOTKH HHPOPMAIIHH.

KOMITOHEHTOB (BOZIBI, BO3yXa,
[04B),
3arps3HEHNS] XUMHYECKHMH
BELIECTBAMH; COBPEMEHHbIC
METOIbI
00paboTku nHpOpMaUH.

OIpeACIICHUE

KOJIMYECTBEHHOU




MOIIK 6.2. Hcnome3yer [YMmeTh aHanmuTH4ecku|/leMoHCTpUpYyeET [loka3piBaeT  BECh  KOMILJICKC
METOJbI  MaTeMaTH4ecKoro |o0pabaThiBaTh M JaHHBICIOBEPXHOCTHBIE  YMEHHS yMeHnit AQHAIUTHYECKH
QHaNmM3a W MOJENHPOBAHUS, [XUMUKO-aHAJIMTHYECKOTO  |aHAIUTHYIECKH 00pabaTeiBaTh  |00pabaTsIBaTh u JTaHHBIE
TEOpPETUIECKUX U |aHaIH3a BPeIHBIX |1 JTaHHBIE XUMHUKO- XIMHKO-aHATUTHIECKOT O
DKCIIepHUMEHTAIBHBIX BEIOPOCOB B [|aHAJIUTHYECKOTO aHajn3a aHanM3a BpEOHBIX BHIOPOCOB B
HCCIeI0BaHNI OKPYKaIOIIYIO cpeny,[BpEeAHBIX BEIOPOCOB B OKPYKaIOMIYIO cpeny,
TeOXHMHIECKIX OKPY>KaroIIyIo cpeny, [FEOXHMHYECKHX  HCCIICOBaHUH
HcclieJOBaHuUi JUIsL  [FEOXUMHUYECKUX UL TONy4deHHs  KOMILIEKCHBIX
MONMydEeHUI  KOMIUIEKCHBIX|HCCIIEOBAHUH s m MHTETPaTbHBIX
n HMHTETPAIBHBIX  [[TOTyYEeHHUS KOMIUICKCHBIX U XapaKTePUCTUK COCTOSTHHS
XapaKTEPUCTUK MHTETPAIbHBIX OKpY’KalomIel cpessl;
COCTOSTHHSI OKPYXKAIOIIeH  [XapaKTEepHCTHK COCTOSHHMS
Cpelbl; OKpYKarowlel cpebl;
MOIIK6.3. [Ipuobperaer HOBBIE Braners HaBbikamu  |[He nemoHcTpupyer Biagenue  |[leMOHCTpUpYyeT
MaTeMaTHIeCKHe 1 KOMIUIEKCHOT'O U |HaBBIKAMH KOMILIEKCHOTO U copmupoBaHHEIE HaBBIKH
€CTECTBEHHOHAYYHBIE 3HAHUS C |CPABHUTEIBHOTO aHAJIN3a  (CPABHUTENHHOTO aHanu3a  |BIAJCHUS HaBBIKaMU
HCIIOIb30BAaHIEM COBPEMEHHBIX [COCTaBa, CTPOCHUS U cocTaBa, CTPOCHUS U |KOMIUIEKCHOTO u
06paaoBaTeanbe XHMHYCCKUX CBOMCTB XUMHYCCKUX CBOMCTB CPaBHUTECIIbHOI'O aHaJIM3a
MH()OPMAIIMOHHBIX TEXHOJIOTHH [XUMHYIECKHX XMMHIECKHX COSIMHEHHUII; COCTaBa, CTPOCHUS u
COCIIMHCHUIH; paboTHI HA COBPEMEHHBIX XAMHYECKIX CBOMCTB
paboThI HA COBPEMEHHBIX nprudopax, UCIOIb3yeMbIX XUMHYECKUX COCIUHECHUH;
nmpubopax, IUTS TPOBEACHMS HAyTHBIX paboTHI Ha COBPEMEHHBIX
MCIIOJTB3YEMBIX UL [MCCIIEOBAaHUN U CIIOCO0aMu npuOOopax, UCIOIb3YEMBIX JUTS
MIPOBEIEHNS HAYIHBIX 00paboTKI TIOTYyIEHHOH  |[IPOBEJCHUS HayYYHBIX
HCCIeI0BaHHI n  [mHbOpManuu. HCCIIe0BaHMI U CIIoco0aMu
criocobamu 00paboTKH 00paboTKH MIOJTy4EHHOH
MOy IeHHOH nH(pOpMaImm.
nHpOopMarmy.

4.2. TunoBble KOHTPOJbHbIE 3aJaHUS MJIM HHbIE MAaTepPHAJIbl, HeOo0XOAUMbIE sl
OcHUBAHUA pE3yJIbTaTOB oﬁyqemm mo TMCHHUIIIMHE, COOTHECCHHBIX C YCTAHOBJICHHBIMHA B
o0pa3oBaTe/IbHOM NPOrpaMMe UWHANKATOPAMHU JOCTHXKEHUsSI KoMIeTeHuil. MeToanyeckue

MaTepHuaJIbl,
JUCIHUTIINHE,.

onpeaesasOIHe Ipoue1ypbl

O CHUBAHUA PeE3YyJabTATOB oﬁyquI/m mo

Koa u HaumMeHOBaHue HHIUKATOpaA
AOCTHKCHUA KOMIICTCHIIUU

Pe3yabTaThl 00yueHust
10 JUCIMIIHHE

OueHovyHbIE cpeacrsa

MYK 1.1. 3HaeT: MeToAbl KPUTUYECKOTO

aHaJn3a U OLICHKHU COBPEMEHHBIX
HayIHBIX IIOCTH)KCHPIﬁ; OCHOBHBIC
NPUHIMUIIBI KPUTUYECKOr'0 aHaliu3da U
CHUHTC3a I/IH(i)OpMaIII/II/I; OCHOBBI

CHCTEMHOTO IOJXOAa IIPU pPEHICHUN
[TOCTaBJICHHBIX 33124

MYK 1.2. Ymeer: moiydaThb HOBBIC
3HaHHMS Ha OCHOBE aHAJIM3a U CHUHTE3a
nHpopMaimy; codupath M 0000IATH
[aHHBIE 10 HAay4YHBIM IpoOJIeMaMm,
OTHOCAIIUMCS K MPO(hEeCCHOHAIBHOIT
obnacTu; OCYIIECTBISITH HIOVICK
MHOOPMALMY U IPUMEHSATh CHCTEMHbIN
MMOAXOA JUIL PEIIeHHUs MOCTaBICHHBIX

3amad; ONpeNeiiaTh W OIICHUBATh
PaKTHYECKHE MOCIICACTBUS
BO3MOXKHBIX PELICHUIT

3a1aun.

MYK 1.3. Brnageer: HaBbIKamu
HCCIIEe0BaHUSA npoGiemM
mpo)eCCHOHANBHON  IeITENbHOCTH C
MpUMEHEHHEM aHajh3a, CHHTe3a |
pYyruX METONOB WHTEINIEKTYalbHON

3HaTh: OCHOBBI AHAJTUTHYECKOM XHUMHUH, BTCCTOBBIC 3aJlaHusd, IMUCbMCHHBIC
oObeMe, HEOOXOAWMOM JII  OCBOCHHUSA|pAaOOTHL, BONPOCH Uil AyIAUTOPHOMH
XUMHYECKIX OCHOB B  JKOJOTHHM  H|paboTHl, KOJUIOKBHYM, penieHue
[IPHUPOAOIIOJIB30BaAHUS, PACUYCTHBIX 3ajad, OTYECT 1o
nmabopatopHoii pabore, 3a4eT
'VMeTh HCIIONB30BATh METOABI OTOOpa H[TECTBl,  MHAMBUIYyalbHOC  3aJaHHE,
aHaJM3a TEOJIOTMYECKMX M OWOJOTMYECKUX|BOIIPOCHI IS ayAUTOPHOW padoTHl,
Mpo0; NPaKTHYECKH NPUMEHSATh HanOOJIee[KOHTPOIbHAS pabora, CJIOBApD|
[pacIipoCTpaHeHHbIE XHMHUYECKHE, (PU3UKO-|TEPMHIHOB, penieHne
XMMHYECKHE METO/Ibl aHAIN3A; OKCIIEPUMEHTAIBHBIX M PAaCyYeTHBIX
3agad, or4eT 1o  JabopaTOpHOU
paborte, 3aueT
Bragerp MeTogaMH OIIEHKH BO3/ECTBHS|TECTOBBIC 3a1aHus, I CHMEHHBIE
[Pa3INYHBIX BHJIOB TEXHOTCHHOH  [paboThl, BONPOCHI Ui AYIUTOPHOH
NEeATETLHOCTH Ha  OKPYXKAIOIIylo  Cpexy;|padoTHl, KOJUIOKBHYM, perieHue
YMEHHEM BBISABISITE HMCTOYHHUKH, BHIBI H|PACUETHBIX 3ajad, oT4eT o

MaciTabbl TEXHOTCHHOTO BO3ICHCTBHUS Ha
OKPY)KAIOIIYIO CPEny.

nmaGopatopHoii pabote, 3aueT




NICATCIBHOCTH; ~ BBISBICHHS  HAYYHBIX
rpoGiieM u HCIIOJIb30BaHUS
aJICKBaTHBIX METOJI0B IS ux
[perIeHus; (hopmynupoBaHUs

OLICHOYHBIX CYXX/IEHUIl TpH peuieHnn
podecCHOHATBHBIX 3314

MOIIK 6.1. IIpumenser B
MpogecCHOHATBHOM JIeSITeTbHOCTH
OCHOBHbBIC 3aKOHbI (PU3UKH, XUMHH, HAYK
0 3eMIIe U OUOJIOTHH

MOIIK  6.2. Hcnomssyer
MaTeMaTH4eCcKOro aHaym3a
MOJCITPOBAHNUS,  TEOPETUIECCKUX
OKCIICPUMEHTAJIbHBIX I/ICCJ'ICZIOBaHI/II\/'I
MOIIK6.3. [IpuoGperaer HOBEIC
MaTEeMaTHYECKUE U €CTCCTBCHHOHAYYHEIC
3HAHUSI C UCITOJIb30BAHMEM COBPEMECHHBIX
00pa3oBaTeNbHBIX  HH(POPMAIIMOHHBIX
TEXHOJIOTUH

METOJIBI
u
i

WCIIONB3YEMBIX MU TPOBEAEHHS HAYJIHBIX
ucciaenoBaHUM W crocobamu  00pabOTKH
[OJTy4eHHOH HH}OopManuy.

3HaTh TEOPETHUECKHE OCHOBBI HanOOJee[TeCTOBbIE 3amaHus, HHCbMEHHBIC
[pacpOCTPaHEHHBIX XHUMHYECKUX, (PU3UKO-[pabOTHI, BONpPOCHL JUIL ayJUTOPHOMN
XHUMHYECKHX METOJOB aHAlM3a; METOJbI[PaboThl, KOJUIOKBHYM, pelieHue
oTOopa u MOCJIEIOBATEIbHOCTh  [PACUETHBIX 3azad, oTyer o
BBIMOJIHEHHsT ~ aHaiumM3a 1po0  OCHOBHbIX[TabopaTopHoiil paboTe, 3auer
[IPUPOIAHBIX KOMIIOHEHTOB (BOIBI,

BO3/1yXa, MOYB), ompereneHne

3arpsi3HEHHS] XMMHYECKHMH  BEIeCTBaMH;

COBPEMEHHBIE ~ METOIBl  KOJIMYECTBEHHOIl

00paboTKH HHpOpMAIIHH.

VMeTh  aHaJIUTHYeCKH 00pabaThiBaTh — H[TECTOBBIC 3a/1aHus, HHCbMEHHBIC
NaHHbIE XMMHKO-aHAIUTHYECKOTO aHaiuu3apaboThl, BONPOCH Ul  ayAUTOPHOM
BpEIHBIX  BBIOPOCOB B OKPYXKAIOILyIO[paboThl, KOJUIOKBHYM, pelieHue
cpeny, T€OXMMHYECKHX HCCIENOBAaHUN JUIsA|pacdeTHBIX 3azad, oT4er o
0Ty EeHHUS KOMILJICKCHBIX u |1abopaTopHOii paboTe, 3ayer
MHTETPAIBbHBIX ~XapaKTEPUCTHK COCTOSHHUS

OKpY)Karolel cpenibl;

Bragerp  HaBBIKAMH ~ KOMIUIGKCHOTO  H|TE€CTOBBIE 3a1aHus, M CEMEHHBIE
CpaBHHUTEIBHOTO aHaIM3a COCTaBa,[paboThl, BONPOCHl IS ayJUTOPHOMI
CTpoeHus u XUMHYIECKUX CBOMCTB|PaOOTEL, KOJUIOKBHYM, perieHne
XUMHYECKHX COSIUHEHHUII; pacdeTHBIX 3azad, oT4er o
paboTbl  Ha  COBpEMEHHBIX  mpubopax,nmabopaTopHoii pabore, 3a4eT

KpurepusiMu OIEHUBAHUS TPU MOOYIbHO-PEUMUH2080U Cucmeme SBISIOTCS Oalibl,
KOTOpPBIE BBICTABIISIOTCS TPETOAaBaTEeIeM 3a BHIBI JIESTEIFHOCTH (OIEHOYHBIE CPE/ICTBA) TI0
UTOTaM M3Y4YeHUs Monyheil (pa3fesioB AHUCHUILIUHBI), TMEPEYUCICHHBIX B pPEHUTHHI-TIIaHE
TUCIUTITUHEI (071 3ayema. TEKYIIUH KOHTPOJIb — MakcuMyM S50 6aitoB; pyOeKHbBIN KOHTPOJIb —
MakcuMyM 50 6ais1oB, mooupuTeNbHbIe 6aIbl — MakcuMyM 10)

IxaabI OIleHNBAHUA
oA 3a4ema:

3auTeHo — oT 60 1o 110 peifTuHroBsIx 6amnoB (Bkitoyas 10 mOOMpPUTENbHBIX OAIIIOB),
He 3a4TeHO — 0T 0 710 59 peHTHHTOBBIX OAJIIOB).



PeliTuHr-nian AUCHUININHBI
AHaJIUTHYECKAS XUMUS

(Ha3BaHUE JMCLMIUIMHBI COMIACHO paboueMy y4eOHOMY IUIaHY)

Hanpasnenue buosiorus

Hanpasnennocts (mpo¢uiib) noaroroBku Oomasi 6uoa10rus

Kypc 2, cemectp 3

Buabl yueGHoii neATeILHOCTH bamn 3a Ywucao 3aganui Bannel
CTYAEHTOB KOHKpETHOE 3a CEMECTp MuHuMaTbLHBINA MakcumanbHbIi
3aJjaHue
Moayas 1.
Texylmuii KOHTPOJIb 12 16
1. CnoBaph TEpMUHOB 2 1 2 2
2. PemieHne sKCiepUMEHTANBHBIX U - 10 3amau 1 3
pacyeTHbIX 3a/1a4
3. Pabora mpm oOCyxIeHHH 2 4 3 8
BOIIPOCOB ayJIUTOPHOM pabOThI
4. Otuet no sabopaTopHOil padoTe 1 3 3 3
PyGexHbIi KOHTPOJIb 6 10
1. KonTponbHas pabora Nel - 5 3 5
2. MunuBuayanbHOe 3amanue Nel - 2 1 2
3. TecToBBI KOHTPOJIb - 20 3agaHuit 2 3
Moayasb 2.
Tekyluii KOHTPOJIL 8 12
1. CnoBaph TEpPMHUHOB 2 1 2 2
2. PenieHne sKCriepuMEHTANbHBIX U - 10 3amau 1 3
pacyeTHbIX 3a/1a4
3. Pabora mpm oOcyxneHun 2 2 3 4
BOIIPOCOB ayJIUTOPHOM pabOoThI
4. Otuet mo sabopaTopHOil padoTe 1 3 3 3
PyGexHblii KOHTPOJIb 6 10
1. KonrpospHas padora N2 - 5 3 5
2. MunuBuayanbHOe 3aanue No2 - 2 1 2
3. TecToBBIN KOHTPOJIb - 20 3amgaHuit 2 3
Moayas 3.
Texylmuii KOHTPOJIb 7 12
1. CnoBapb TEpPMUHOB 2 1 2 2
2. PemieHne sKCiepUMEHTANBHBIX U - 10 3amau 1 3
pacyeTHbIX 3a/1a4
3. Pabora mpm oOCyxIeHHH 2 2 3 4
BOIIPOCOB ayJIUTOPHOMN paboThI
4. Otuet mo nabopaTopHOil padoTe 1 3 3 3
Py06e:xHblii KOHTPOJIb 6 10
1. KonTponbHas pabora Nel - 5 3 5
2. MunuBuayanbHOe 3aanue No2 - 2 1 2
3. TecToBBIN KOHTPOJIb - 20 3amaHuit 2 3
HoompureabHbIe 6ATHI 0 10
1. Beinonnenue 3aJJaHui 1 5 0 5
MOBBIIICHHON TPYIHOCTH
2. AKTUBHOE yJacTHE Ha 3aHITHIX 1 5 0 5
IocenraeMocTh (0aJJ1b1 BBIYHTAKOTCS M3 0011el cyMMbI HAOpPaHHBIX 0AJ1JI0B)
1. TIlocemnienue JIEKIIMOHHBIX 0 -6
3aHATHH
2. Tlocemenne 71ab0paTOPHBIX 0 -10
3aHATUI
M TOroBblii KOHTPOJIb
1. 3ager - - - -
HUTOI'O: 60 110




Ilepeyennb BONPOCOB I 3a4eTa
CoBpemennblie npodiaembr AX.
Knaccudukanus MeTo0B aHasm3a.
WneanbHbIe U peanbHbIE CUCTEMBI.
4. DneKTpoCTaTUYecKOe B3aUMOJICHCTBUE: aKTUBHOCTh, KOA((UIIMEHT aKTUBHOCTH, MOHHAS CHJIa
pactBopa, ypaBHeHue Jlebasa- XtoKKes.
5. XuMHYecKoe B3auMOJICHCTBHE: KOHKYPUPYIOLIas peakiiysi, paBHOBECHAs U 001as
KOHIICHTpAIIUS, MOJIIPHASI JI0JIs1 KOMITOHEHTa, K03()(PHUIIMEHT KOHKYPHPYIOMIEH PeaKIIHH.
6. YpaBHeHHe MaTepHaTbHOTO OajaHca. PacyeT paBHOBECHOI KOHIIEHTpAIIUU, MOJIIPHOH J10JIH
KOMIIOHEHTA.
7. TepMonuHamMHuuecKasi, KOHIICHTPAMOHHAS M YCJIOBHAsI KOHCTAHTHI paBHOBeCHUs. CBSI3b MEXIY
HUMH.
8. IlpoTonuTtuyueckas Teopus KUCIOT U ocHOBaHUH bpenctena-Jloypu.
9. Knaccudukanus pacTBOpHUTENIEH 1O JOHOPHO-AKIIENITOPHBIM CBOMCTBAM.
10. Asrompotonu3. BogopoaHslii moka3aTens.
11. KoHCTaHTBI KHCIIOTHOCTH U OCHOBHOCTH.
12. Pacuer pH.
13. BydepHbie pacTBOpPHI.
14. TlonsTue «opranunueckuil pearent. [Ipenmymecrsa OP.
15. Knaccudukamus OP.
16. Teopus PAI u AAT
17. Teopwus (rumoTe3a) aHAIOTHH.
18. TepmonuHamuuecKas ¥ KHHETHYECKAs! YCTOMUYMBOCTh KOMIUIEKCHBIX COSAMHEHUI.
19. KoHcTaHTa yCTOHUMBOCTH KOMITJIEKCHOT'O COEAMHEHUS.
20. PacueT paBHOBECHOW KOHIIEHTPAIHH, MOJISIPHOM JOJM KOMIIOHEHTA B KOHKYPUPYIOIIEH
peaKIuH.
21. ®ynkuus Opaneyca. OyHKIUS 00pa3OBaHHUS.
22. CrangapTHblil ¥ popMasibHBIN OTeHIKaN. YpaBHeHue HepHera.
23. BnusHuMe pa3nuYHBIX (GAKTOPOB Ha MOTEHIIMAN U HAIIPABICHHE PEAKIINH.
24. Koncranra paBHoBecusi OBP u ee cBs3b ¢ HOTEHIIMAIOM.
25. OcCHOBHBIC dTaIbl aHATHM3a. BEIOOp METOJa M METOIMKA aHAJIH3A.
26. AHaTUTHYECKHI CHUTHAIL.
27. OCHOBHBIC IMOHATHUS XUMHYECKON METPOJIOTHH.
28. Knaccuduxanus norpenHocTy aHajau3a.
29. CrnocoObI OIICHKH MPaBUILHOCTH.
30. Ormenka BOCIPOU3BOIUMOCTH.
31. Craructrueckas 00pabOTKa pe3yIbTaTOB aHAIH3A.
32. IIpoBepka OHOPOIHOCTHU PE3YAbTATOB OIPEICICHUS.
33. CpaBHEHHE AMCIIEPCUH JIBYX METOJIOB.
34. OcHOBHbIE XapaKTEPUCTHKH METO/Ia aHAJIN3A.
35. CymHocTh pa3feneHus 1 KOHIEHTPUPOBAHHUS.
36. DkcTpakuus.
37. KomnmuecTBEHHbIE XapaKTEPUCTUKN 3KCTPAKIIIH.
38. I'paBumeTpuyUECKUil METOJI aHATN3A.
39. TlpowmsBeqeHHE PAaCTBOPUMOCTH.
40. VYcnoBus 00pa30BaHUs KPUCTAIUIMYECKUX U aMOP(HBIX OCAIKOB.
41. CmocoObl ycTpaHEHHUS 3arps3HEHUST OCAIKOB.
42. PacueTsl B rpaBUMETPUH.
43. Touxa SKBUBAJICHTHOCTH M KOHEYHAs TOYKA TUTPOBAHMS.
44. TpebGoBaHMS K peaKkIUiIM, IPUMEHIEMbIE B THTPUMETPHUH.
45. CraHgapTHBIC PaCTBOPHI.
46. Kaccugpukanysi THTPUMETPUIECKAX METOO0B N0 XMMUYECKUM IPOIIecCaM.
47. Knaccudukaius TATPUMETPHUUESCKUX METOOB MO CITIOCO0aM TUTPOBAHUS.
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48. Knaccugukanyst THTPUMETPUIECKUX METOOB M0 METOY TUTPOBAHHUS.
49. KpuBble TUTPOBAHHUSI.

50. KucnoTHO-OCHOBHOE THTPOBAHHE.

51. OKuCAUTEIBHO-BOCCTAHOBUTEIHLHOE TUTPOBAHHUE.

52. KoMIUIEKCOHOMETPHSI.

53. OcaauTtenbHOE TUTPOBAHUE.

54. ®uxcupoBaHUE TOYKU IKBUBAJICHTHOCTH.

55. MHaukatopbl TATPUMETPUH.

56. TIlorpemrHocTH TUTPUMETPUIECKOTO METO/IA.

57. Ot6op mpob razos.

58. Ot60p nMpoO TOMOTEHHBIX U TETEPOTCHHBIX KHUJIKOCTEH.
59. Ot6op nmpob TBEPBIX BEIIECTB.

60. PactBopenue. [lepeBenenre mpoOkI B pacTBOP.

61. Pasznoxxenue oO6pa3ioB. Bujsl.

62. XpaHeHue npoosl.

63. IloTepu u 3arpsi3HEHUS MPU TPOOOTOOPE.

64. BricymmBanue 00pa3IoB.

Kpurepun oneHkn 1JIsl CTyAeHTOB 0YHOM U 0YHO-3204HOH (popM 00yUYeHHs:

3aYTEHO - BBIIIOJHEHNE BCEX KOHTPOJIbHBIX PabOT; BBIOJHEHHUE 3aJaHUI JTaOOpaTOpHBIX padoT
He MeHee, ueM Ha 60%,

HE 3a4TEHO - HEBBIIIOJHEHHUE BCEX KOHTPOJIBbHBIX pa0bOT; HEBBIMOIHEHUE 3a/1aHUH J1a00paTOPHBIX
pabot menee, ueM Ha 60%.

IInanbl ceMMHAPCKUX 3aHATHI
Tema 1. Crioco0bI BbIpa:keHHsl KOHIEHTPALMU PACTBOPOB
MaccoBas 1011 pacCTBOPEHHOI'O BELIECTBA
MosnsipHasi KOHIIEHTpaIus (MOJIIPHOCTb) paCTBOPEHHOTO BEIlIECTBA
MossipHasi KOHLIEHTpAIHsI SKBUBaJeHTA(HOPMAIbHOCTb) PACTBOPEHHOT'O BEIIECTBA
MounsibHast KOHIEHTpALUs PACTBOPEHHOIO BEIIECTBA
Tutp pactBopa
MounbHas 1055 paCTBOPEHHOIO BEIlECTBA
[lepecuet u3 OAHOI KOHIEHTPAIIMU B IPYTHE CIOCOOBI BEIPA)KEHUS] KOHIIEHTPAIUU
Pemrenue 3agau

N~ WNE

Tema 2. Pacuer pH pacTBOpa, cTeneHH U KOHCTAHTHI JUCCONUAINH

1. 3akoH OcTtBanbaa

2. Teopus Appenuyca. CreneHp qucconuanui. CUIBHBIE U c1a0bIe JIEKTPOTUTHI
3. Koncranra nuccouuanuu

4. Pemenue 3amau

Tema 3. IIpousBeneHne pacTBOPUMOCTH. Y CJI0BHSI 00PA30BAHUSA 0CAKA
1. TIpousBenenue pacTBOpUMOCTH. MosipHas pacCTBOPUMOCTh

2. YcnoBus 00pazoBaHUs 0caKa

3. Pemenue 3amau

Tema 4. OT60p NPo0d U UX MOATOTOBKA K AHAJIH3Y

1. Ot6op nmpob razos.

2.0160p Ip0oO TOMOTCHHBIX U TE€TEPOTESHHBIX KUIKOCTEH.
3.0160p npob TBEPABIX BELIECTB.

4. PactBopenue. [lepeBenenue npoOsl B pacTBOP.

5. Pasnoxxenue oOpa3snos. Buspr.

6. Xpanenue mpooOBbI.



7. TloTtepu u 3arps3HeHwHsI pu 0TOOPE MPOO.
8. BricymmBaHue 00pa3Ios.

Tema 5. MeToabl BBIACJICHUS, PA3A€JICHUA U KOHNCHTPUPOBaHU.

1. Meroas! BeiieneHus. [IpenmyecTa u HeJOCTATKY.
2. MackupoBanue. JleiicTBue Mackupyromux BemecTs. [IpeumyrecTsa 1 HEAOCTATKH
3. Meronasl paznenenus. [IpeumyiecTBa 1 HEAOCTATKH.
4. OcaxaeHue U COOCaXICHUE.
5. DKcTpakiusi.
6. Xpomarorpadudeckue METOIBI.
7. DIEKTPOXUMHUYECKHE METOJIbl. MeTo bl ucrapenus. KnaeTndecknue MeTo Ibl.
8. OcHoOBHBIE MOHATHS U TEPMUHBbI. BUIbI KOHIIEHTPUPOBAHUSI
KpuTtepun oieHKH 0TBETOB HA BONPOCHI VISl CTYACHTOB OYHOH M 0YHO-32049HOI (pOPMBI
o0yueHus:
Kpurepuu oneHuBanus oTBeTa OreHka
IIpu oTBETE CTYAEHT AEMOHCTPHUPYET CBOOOAHOE BIIaJICHNE 3asBICHHON POOIEeMOi, 5
YyMEHHE TPaMOTHO HCIIOJIb30BaTh (DU3UYECKMH IOHATHHHBIA ammapaT B paMKax KOTIHMIHOY

paccMaTpUBAEMOI0 BOIIPOCA, HE HCIIOJIB3YET KOHCIIEKT CEMUHAPCKOIO 3aHATHSA KaK ILIaH
[IpU OTBETE.

JlaH B 1leIOM BEpHBIN OTBET, OJHAKO OJUH U3 DJIEMEHTOB B CTPYKTYpPE OTBETA OTCYTCTBYET, 4
HEBEPEH WX IPOTUBOPEYUT BEPHOMY OTBETY «XOpOIO»
[Ipn oTBeTe Ha BONPOC CTYACHTOM JOMYIIEHO HECKOJBKO CYIIECTBEHHBIX OIIMOOK B 3

TOJKOBAHMHM OCHOBHBIX MOHATHH. JIOTMKA W MOJHOTa OTBETA CTPAJAIOT 3aMeTHbIMu| YAOBICTBOPHTEILHOY
n3bssHaMU. IMEIOTCS IPUHIMITHATBHEIE ONMIMOKHU B JIOTHKE MIOCTPOCHHUS OTBETA HA BOTIPOC.

[lpy OTKa3e OT OTBETA W/WJIM MPH OTCYTCTBUM KOHCIIEKTa CEMUHAPCKOTO 3aHSATHs. B 3TOM 2
CITydae CEMHUHAPCKOE 3aHSTHE CUMTAETCS HE 3aYTEHHBIM M TpebyeT MOBTOPHOTO oTBeTa ro| HEYAOBICTBOPUTEILHO
BOIPOCAM BCEro pasjelia.

Pemienue pacyeTHbIX 3a1a4
Heorsemniemoii 4yacThio yqe6H0ro mnmponecca 1o JIAaHHOW JTUCIUIIJIMHE SIBJISCTCS peuienue pacuemmnvlx
3a0ay N0 CIIEAYIOIIM TeMaM:

«Cnoco6b! BbIpaskeHUs] KOHIEHTPALUU PACTBOPOB»

1. Ckoapko M1 96%-Horo (mo Macce) pacTBOpa CEpHOW KHCJIOTHI IIOTHOCThIO 1,84 r/mMi moTpeOyercst st
npurotosnerus 2 1 0,25 M pactBopa?

2. [TnotHOCTH 5%-HOTO pacTBOpa KapOoHaTa Kaiust paBHa 1,04 /M. Berumciute MOJISPHYIO, HOPMAIBHYIO,
MOJISUIbHYIO KOHLIEHTPALUH 3TOTO PacTBopa?

3. B 100 min Bombel pactBopeno 4 r ¢docdara Hatpus. [lomyumics pactBop mioTHocThio 1,1 /M. Berumcaure
MOJIIPHYIO, HOPMAJIbHYIO, MOJISUTBHYIO KOHIIEHTPAIMH MOJTY4E€HHOTO pacTBopa?

4. K 1 n 30%-HOro pactBopa THApOKCHIA HAaTpus IUIOTHOCTBIO 1,32 r/mu mpubaBuim 2 s Bozapl. Ilomyumics

pactBop mioTHOCTBEIO 1,05 /M. BblUMCIMTE  MaccoBYIO  JIOTIO, MOJISIPHYIO, HOPMalbHYIO, MOJSUIBHYIO
KOHIICHTPALMHX MOJTY4EHHOTO pacTBopa?

5. [TmotHocts 0,06 M pactBopa cynbdara amomunus paBHa 1,019 r/mi. Berumennrte MaccoByro J10dIio0,
HOPMaJIbHYIO, MOJISUTbHYIO KOHIIEHTPALUH, THTP PacTBOPa U MOJIBHYIO JOJIIO CylIb(ara aJIOMUHHS B pacTBOpe?

6. Turp pacrBopa kapOonara Hatpusi paseH 0,053 r/my. Bplumciaure MaccoByl0 J0NIIO, MOJSIPHYIO U
MOJISIIBHYIO KOHIICHTPALUK PAaCTBOPA, SCJIH IFIOTHOCTh pacTBopa pasHa 1,06 r/mir?

7. Umeercs 0,6 H pacTBOp HHUTpaTa allOMHHHASA IDIOTHOCTRIO 1,05 T/Myi. Berumcnmwre MaccoBylO JIOIO,
MOJIBHYIO JI0JTI0, MOJISIPHYIO ¥ MOJISUTBHYIO KOHIIEHTparuu?

8. OnpenennTe MacCOBYIO [OJIF0O pacTBOpa, TONydeHHOTo mipu cMmemuBanmn 100 MI  pacTtBopa CepHOM
KHCJIOTBI ¢ MaccoBoit noeit 40% (p =1,303 r/mur) u 500 Mt 0,5 M pactBopa cepHoii kucioTsl (p = 1,07 r/m).

9. CKOJIBKO MOJIeHi BOJBI M XJIOPHCTOTO aMMOHHUSI HY)KHO B3STh uisi mpurotoBieHuss 200 M pactBopa ¢
MaccoBoit monelt coau 25% u miotHocThio 1,07 r/Mi?

10. CKOJIKO TpaMMOB cCyib(hara aMMOHHS HYXKHO B3ATh Juiss mpurotoBienus 2 i 0,05 M pacrBopa? Kakosa
MOJISIpHAsl KOHIIEHTPAIMs 3KBUBAJIEHTA TAKOTO pacTBopa?

11. Bbrunciute MaccoByl0 OO PAacTBOPEHHOIO  BELIECTBA, MOJIAPHYIO KOHIIEHTpPAIMIO  3KBHUBAJICHTA,

MOJIIPDHYIO KOHIICHTPAIIMIO M TUTP PacTBOpa, MOIYYEHHOTO MpPH pacTBOpeHWH 5 T cymbdara xpoma (III) B 150 mx
BoibL. [InoTHOCTH pactBopa 1,1 /™Mt
12. Ckosmpko Mmmmmnutpo 30 %-Horo pactBopa (mo Macce) (ochopHOH KHCIOTBI MIOTHOCTRIO 1,3 r/mi
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notpedyetcs ans npuroToBieHus 100 mia 0,6 H pacTBOp?

13. Tutp pacrBopa cymbdara xeneza (III) pasen 0,1 r/mi. Beramennrte MaccoBylo 0J10, MOJBHYIO JIOJIIO,
HOPMaJIbHYIO, MOJISIPHYIO U MOJISUIBHYIO KOHIIGHTpPAIIMU PacTBOPa, €CIU IJIOTHOCTH pacTBopa pasHa 1,08 r/mn?

14. Boruucnure MONApHYIO M MOJBSUIBHYIO KOHIEHTpaumu 20%-Horo pacTtBopa (IO Macce) a30THOHW KHCIOTHI
wioTHOCTRIO 1,1 1/Mu1. KakoBa Macca KHCIIOTHI, conepaxkarieiicst B 3 1 pactBopa?

15. Brrunciure HOpManbHYIO, MOJLSUTBHYIO KOHIIGHTpallMM M THUTp pactBopa 1,5 M pacTBopa yKCYCHOM
KHCIIOTHI, €CJIH TWIOTHOCTH pactBopa 1,05 r/mi.

16. K 500 mn 10%-HorO pacTBOpa THIpOKCHIA Kaius IOTHOCThIO 1,09 r/mn npubaBumu 1 1 5%-ro pactBopa
mwioTHOCTRIO 1,05 /M. O0beMm cMmecu moBenu 10 2 J1. Beramcnute MOJSIPHYIO KOHIIGHTPAIMIO M TUTP TOIY4SCHHOTO
pacTtBopa.

17. Bbluncnure MaccoByl0  JIOJI0  PACTBOPEHHOTO  BEIIECTBA, MOJISIPHYIO KOHIEHTPAaLMIO OJKBUBAJICHTA,
MOJISIPHYIO KOHLIEHTPALMIO M THTP pacTtBopa (OchOPHON KHCIOTHI, MOJYYEHHOTO HPU PACTBOPEHHUH 36 I' KUCIOTHI B
560 M1 BOABI, €CIIM IIIOTHOCTE €ro 1,03 r/mir.

18. Nmeercs 0,1 M pacrBop nutpara memu (II) mnoraocteio 1,04 r/mu. BeramennTte MaccoByl0 M MOJBHYIO
JIOJIH, MOJISUTEHYIO U HOPMAJIbHYIO KOHIIGHTPALIUH.

19. Kakoii o6vem 63%0ro pactBopa mmroTHocThIO 1,5 T/Mit TpeOyercss mns mpurotoBieHus 500 min 0,2 H
pacTBOpa a30THOU KUCIIOTHI?

20. B 400 mn Bomel pactBopmwiam 20 r HuTpata Kameius. [lomywmics pactBop IMwioTHOCTBEIO 1,06 T/MIL.
BeruncianTe MaccoByro J0110, MOJISUTBHYIO, HOPMAIBHYIO KOHIIGHTPAIMK ¥ TUTP PAacTBOpA.

21. Yemy pasua maccoas moist 0,2 M pacteopa (NHy),SO,¢ mmotHOCTRIO 1,015 r/em>?

22. Kaxkoii 06bem 2 M pactBopa H,SO4tpedyercs st mpurotosnenns 400 mut 6osee 0,1 H pactBopa H,SO,?

23. CKolBKO TpaMMOB BOABI coaepkutTcsi B 100 My HAaCBIIIEHHOTO pacTBOpa COJH C MaccoBoil moneit 16% wu
IJIOTHOCTBIO 1,17 r/Mmin?

24, Kakoii o6bem 2 M pacTBopa COJSIHOW KHCIOTHI HOTpeOyercs Iyl HelTpanuzamuu 14 © rHApoKcHaa Kaiws,

conepskamuxcs B 1 11 pactBopa? Uemy paBHa MOJIsIpHast KOHIICHTPALHS SKBHBAIEHTA TAKOTO PAcTBOpa LIETI0YN?

«IIpousBenenue paCTBogHMOCTI/I. YcioBus 00pa3zoBaHusi 0CaIKOB»

1. ITP(Ca3(P0y);) mpu 25°C pasuo 1*10° ® . PaccunTaiite KOHLIEHTPALlUi HOHOB Ca®** u PO, B
HaceieHHoM pactBope Cag(P0,),.

2. B 3 1 macemennoro npu 25°C pactBopa P*O, conepxurcs 0,132 r conu. Beraucnure [IP(PMO,).

3. PaccuuTaiiTe MOIAPHYIO pacTBOpEMOCTh AIMoO, M KOHIeEHTpanuu HoHOB Ag'm MoO,” eciu mpu
25°C P(A£2Mo004)=2,8*10".

4, PactBopumocts PbBr, mpu 18°C paBna 2,7* 10 mous/n. Berancmuts TTP(PBBry).

5. [IP(Caby)= 4*10™ mpum 25°C. B KkakoM 0ObEMe HACHIIEHHOrO pacTBopa comepxutcs 0,05 T
PacTBOPEHHOM comu?

6. B 500 mut Bozst ipu 18° C pactBopsierest 0,0165 T Agr&0O4. Beranciure [TP(A£,CHO,).

7. ITP(Mn(OH),)=2,3*10™® npu 25°C. Paccumraiite koHuentpamun uoHoB MI® m OH M pacTBOPHMOCTH
Mii(OH), B MOJIB/JI, B T/J1.

8. B 3 n mnaceimuennoro pacrBopa AglOsconepxkurcs B Buzpe nonoB 0,0176 r cepebpa mpu 25° C.
Borunciuts [TP(A£103).

9. PactBopumocts Mg/OH), npu 18° C pasna 0,012 r/n. Beraucnure [TIP(M£(OH)y).

10. PaccuuTaiiTe MOJSIPHYIO pPacTBOPHUMOCTH Sb,Szu  KOHIIEHTpAIlMM HOHOB Sb>u S%, ecnm 1o(Sb,S3)
npu 18°C paBHO 3%107%

11. PactBopumocts HE,!, mpu 20°C paBHa 2,2*10™° monb/i1. Berunciure MP(ILII.

12. [IPCCH) = 4*1038 mpu 18°C. Cxoibko TUTPOB BOABI TpeOyerces ans pactBoperns 0,1 T GuS?

13. Boranciure IIP(A£BI), eciu B 2 11 Bosl pi 25°C MoxeT pacTBoputhes 2,2%10™ r A£BT.,

15.;4' P (BIly)= 8,1*10 *° npu 25°C. Paccunraiite MOJSIpHYIO pacTBOpHUMOCTh BIl3 M KOHIIGHTpaluy MOHOB
B1* ul.

15. Boranciure [TP(Cu,8), eciu kornenTpars noros Cu’* pasua 3,4*10™° moms/n mpu 18°C.

16. Kako#t o0peM Bomel moTpeOyeTcs I pacTBOpeHHs NpH KoMHaTHOW Temmeparype 1 T BaCOj; ecnm
I1P(BaCO3)=1,9*10"".

17. Borunciure TIP(Anmp80,), ecnmm B 200 mur ero HachkimeHHOTO pactBopa mpu 18°C comepxwures 2,4%* 10°
MOJIb HOHOB S0,

18. [IP(Cii(OH),) = 2,2*10™ nupu 20°C. Bblumciure Maccy KaaMus, COAEPXKALLYIOCS B 5 1 €ro
HaCBIIEHHOTO pacTBOpa.

19. Momnsipuast pactBopumocTsh HiipBr, paBHa 2,8%10® momb/n npu 18° C. Beruuciure [IP(Ha,Br»).

20. [IP(B1,8;) = 1,6*1072 mpu 18°C. Brruncnnure KOHIEHTpaIwu HOHOB Bi * u S%u pactBopuMocTs B1,8;
B MOJIB/II, T/IL.

21. MosxHo 1 IpuroToBUTH pactBop BaCO3 xoHIeHTpanuu: 1) 10%:2) 10*?

22. Yemy paBHa pacTBOPHMOCTH commi Ag,SO,8 Mons/n, eci [IP(Ax*O,) = 7,7-10°?

23. PactBopuMoOCTb (B MOJIB/1T) Kakoit comu 6ounbine: CaP, win AgCl?

24. PactBopumocTs (B Moub/im) kKakoit comu 6omnbine: Ag,CrOmmm AgBr?

25. Mo3kHO 1 puroToBuTh pactop CaSOkouuentpamun 10> moms/1?

26. Bemaner s ocanok mpu cnuanun 300 mur 0,001 M pactBopa Sr(NOz),u 600 ma 0,0001 M pactsopa
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Na,SO,?

27. B xaxoM o0beMe BoIpI MOKHO npuroToButh 0,1 T cyapduaa memu?

28. IIpomusBe/ieHre PACTBOPUMOCTH THApokcHaa Mmarams mpu 25°C paso 5,6%10™°. Bemamaer mm ocamox
npu cmemuBadnd 5 mi 0,06 # MnSO4u 4 mi 0,01 & Na,S?
29. [IpousBeeHHE PACTBOPUMOCTH THApokcHaa Marams mpu 25°C pasma 1,9%1072 O6pasyercs mm
ocanok rpu cmemuBaann 10 mi 0,2 H pactBopa MgClou 4 M 0,02 1 pactBopa KOH.
30. Ipoussesenne pactBopumoctH (ocdara cepedpa mpu 25°C pasuo 1,8%107%. Bemamaer mum ocamok
nipu cmemmuBaduy 6 it 0,01 1 AgNOzu 4 mit 0,01 5 NagPO,4?

31. P (PbJ2)28,7*10'9r1p1/I 25°C. Oo6pa3zyercs 1 ocamok Pblyecmu cmemmBate paBHbie 00BeMbl 0,01 H
pactBopa Pb(NO3),u 0,05 1 pactsopa KJ.

32. P (Ag2003)26,2*10'lznp1/1 25°C. Oo6pa3zyerca mu ocamox Ag,COgmpu noGasmenmu k 2 ma 0,06 M

pactBopa AgNO36 mi 0,04 H pactBopa Na,CO3?

«KoncranTa mucconuanuu. CteneHs qucconnanui. Bogopoansiii nokasaresb»
1. Jlns omHoro pactBopa pH paBen 5, mis apyroro pH=2. Kakoii pactBop Oonee kucmeiii? Bo ckoibko pa3 B HeM
KOHLIEHTPALMsI BOJOPOAHBIX HOHOB BBIILIE, YEM B IPyrom?
UYemy paser pH 0,0001 M constHO# KUCTOTBI?
KaxoBa xoHI1IeHTpalus THAPOKCU] - MIOHOB B pacTtBope ¢ pH=5?
Uemy paseH pH pacTBopa, ecii KOHIIEHTPAIHs BOJIOPOIHBIX HOHOB paBHA 4,6-10*7
UeMy paBHa KOHIIEHTpALUs BOJOPOIHBIX HOHOB, eciu pH 4,357
Uemy paBeH pH caHTHMOJIIPHOTO pacTBOpa COJITHOM KUCIIOTHI, B KOTOPOM CTETEeHb Aucconuanuy pasHa 100%?
KoHcranTa aucconmanuu yKCYCHOM KHCIOTBI paBHA 1,8-10°2 Uemy paBHa KOHLEHTpaLMs HOHOB BOJOpOJA B
0,1M pacTBOpE YKCYCHOUM KUCIOTHI?
8. BemumcnuTe Maccy HOHOB Zn*'u NO5, comepskantixcs B 250 M 0,1M pacTBopa HATpaTa MUHKA.
9. Cuuras auccouManyio IIENOYM II0JHOHM, ompexenute pH pactBopa, 1 5 KoTOporo comepXur 4 r THIPOKCHAA
HaTpHs.
10. Yemy paBeH mpH YCIOBHHM IOJHOW JUCCOLMAIMM BOJOPOJHBIN IOKa3aTeNb COJISTHOM KHCIOTHI C KOHLEHTpaunuei
0,1 mos/n?
11. Yemy paBHa KOHIIGHTpalMs HOHOB BOJOpOJa B CAaHTHMOJSIDHOM pacTBOpe THIpPOKcHaa Oapusi, B KOTOPOM
creneHb auccormanuu pasHa 100%?
12. CreneHp pauccommanuu W OJHOOCHOBHOM KucHOThl paBHa 0,4. UYemy paBHO CyMMapHOE YHCJIO HOHOB,
npuxoasImxcs Ha kaxpie 100 HeIMCCOLMUPOBAHHBIX MOJIEKYJ B PACTBOPE ITOM KUCIIOTHI?
13. B Bogxe pactBopeno 0,8 Moip (ropoBomoposa, CTENEHb IHCCOLMALMM €ro B JaHHBIX ycnoBusax 30%. Yemy
PaBHO KOJINYECTBO (B MOJISIX) BCEX PACTBOPHMBIX YACTHI] (MOJIEKYJ M HOHOB) B TIOJTydEHHOM pacTBope?
14. B HexoTOpoM pacTBOpe Ha OJHY HEIUCCOIMHpPOBaHHYI0 Mosiekyny HX mpuxoautcs Tpu moHa H u Tpu nona X.
Uemy paBHA CTEICHb TUCCONMANNH IEKTPOIIUTA B 3TOM PacTBOpe (B MPOICHTax)?
15. Crenenp aucconuanyu cyibpura Kajaus B BOJHOM pacTBope ¢ KouieHTpamnued 0,6 monws/n paBHa 0,83. Uemy
paBHa KOHIICHTPALXS HOHOB KaJHs B 3TOM pacTBope (MOJIb/1)?
16. B caHTHUMOJISIPHOM pacTBOpE CTeleHb aucconuanu cyiabgara Harpus paBHa 100%. Uemy paBHO KOJIMYECTBO
noHoB Hatpust B 100 11 aTOTO pacTBopa (B MOJISIX)?
17. Yemy paBeH npu YyCIOBHH IOJHOM JMCCOLMAIMHN BOJOPOJHBIN IOKa3aTesb THAPOKCHIA Kl ¢ KOHICHTpalnueH
1,0 mons/n?
18. Yemy paBeH mpH YCIOBHM TIIOJHOM JAWMCCOIMANMM THAPOKCHIBHBIA MOKa3aTeldb a30THOM KHCIOTHI ¢
koHueHrpanuei 0,01 mons/n?
19. BopmopoaHBIi TOKa3aTedb HEKOTOPOTO IOJIYMOJSIPHOTO BOJHOTO pAacTBOpa OJHOOCHOBHOH KHCIOTHI paBeH 2.
Yemy paBHa CTENCHb HOHHU3AIMH KHCIOTHI B TOM pacTBope?
20. OmpenenuTs KOHIEHTPALMIO HMOHOB BOJOPOJAa M T'HAPOKCHI-HOHOB B DPACTBOpE, XapaKTep €ro Cpenpl, eciu
pH=8. kak u3menurcs uset (eHosnprasenHa B 3ToM pactBope?
21. Crenenp gucconmarmun Nap,SO48  pactBope 100%, xkonieHtpanus coma - 0,4 wmomb/ia. Yemy paBHBI
KOHIIEHTPAIl¥ aHHOHOB M KATHOHOB B JAHHOM pacTBope?
22. Crenenp muccormanuu Al,(SOg4)sB pactBope 100%. Konmenrtpauusi katuwoHoB conmu - 0,4 momb/a. Ompepenute
KOHIIEHTPALIUIO aHHOHOB M MOJIIPHYIO KOHIICHTPAIHIO COJIM B 3TOM PacTBOPE.
23. CrerneHp AWCCOLMAIMK YKCYCHOM KHCJIOTHI B HEKOTOpOM pactBope paBHa 0,2%, KOHIEHTpalys aueTraT-HOHOB
mipu 3ToM coctasisier 0,004 mous/i1. KakoBa MOJIsIpHAs KOHIIEHTPAIMS YKCYCHON KHCIOTHI B pacTBOpe?
24. BeruuciuTe Maccy HOHOB Zn**'u NO7s, cozmeprkatuxcs B 250 mit 0,1M pactBopa Zn(NO3),.
25. cTemeHb MUCCOIHMAIMU YrOJbHOW KHCIOTHI mo 1-ii crymenu B 0,000M pactBope paBHa 1%. Paccumtaiite macchwl
nonos H" u HCOy', comepsxamuxcs B 0,5 1 pacTBopa.
26. KoHCTaHTa IMCCOLMALMHE YKCYCHOH KucioThl paBHa 1,8-10°. Uemy paBHA KOHIEHTpALUs HOHOB BOZOPOJAA B
0,1M pacTBOpe YKCYCHOM KHCIOTHI?
27. B HEKOTOpPOM pacTBOpe KOHIEHTpalys runpokcua-noHoB paBHa 0,001 monw/n. Ompenenure pH sToro pacrtopa
U XapaxkTep CPesbl.
28. BBIYHCINTDG KOHIEHTPALMIO CBOOOIHBIX HOHOB BOAOPO/a B CIIEIYIOMINX PACTBOPAX KHCIOT:
a) 0,1 H HNO3, a =92%; 6) 0,1 1 HCI, a = 82%; 0,5 1 HCIOy, a = 80%.
29. BBMUHCIUTD CTENEHb AWCCOLMAIH CICAYIOIINX pPacTBOPOB yKcycHo# kwuenotel: 0,5M; 0,2 H, 0,001 =
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KoHcranTa quccoupanuu 1,8-10'5.
30. Crenenp nmucconmanuu cuHWIbHOH kucnotel B 0,001 H pacTBOpe paBHa 8,5-10%%. Borunciure KOHCTaHTY
JIUCCOIHAIINN.

Kputepuu onleHKH penieHus pacuyeTHBIX 3a/1a4 JJIsl CTYJA€HTOB 0YHOH M 04YH0-32049HO# (hopMBbI 00yUeHHS
KpuTtepuu olieHHBaHUs OueHka
B j1orndeckoM paccyxIeHUH U PEIICHUH HeT OINO0K, 3aa4n penieHs! He MeHee 80%; 5
«OTJIINYIHOY
B storndeckoM paccyxIeHNH U PEIICHUH HEeT OINOO0K, 3a/1adu pemens! He Meree 60%; 4
«XOpOLIO»
B j10rn4eckoM paccyxIeHUH U PEIICHUH HeT OINO0K, 3aa4n penieHs! He MeHee 50%; 3
«yIOBJICTBOPUTEIHHOY
VIMeroTcsl CyIeCTBEHHBIE OIMOKH B JIOTHYECKOM PACcCyIKJICHUH U B pELICHHH; 2
OTCYTCTBYET OTBET Ha 3aJaHHUE. «HEYIOBJIETBOPUTEIILHOY

IMucsmennas (1omauusisi) padora
CTyAeHT JOJDKeH BBHITIOJHUTh NHUCbMEHHbIE (qoMaliHue) PpadoThl, KaXJas M3 KOTOPHIX BBHITIOTHSETCS B
TedeHue oqHoM Hegenn. OHa BKIIFOYAET B ce0s 5-6 3a1a4 1Mo TeMaM TUCIIHIUIAHBL:
1. «Cnoco0bl BEIpaKeHUs! KOHIIEHTPALUH PacTBOPOB»
2. «[IpomnsBeneHne paCTBOPHUMOCTH. Y CIIOBHUS 0Opa30BaHUsS OCATKOBY»
3. «KoncranTa qucconuanyu. CteneHs aucconnanny. BogopoaHelil nokaszaTenb»

IIpoBepounas padora Nel
no TeMe «Crnoco0bl BbIpaKeHHsI KOHIIEHTPAIUH PACTBOPOB»

1. PaccunTaiiTe, KaKyl0 Maccy COMM M BOJBl HY)KHO B3sITh, A HpUroTOBIeHHA 250 T pacTBOpa ¢ MaccoBOM
noJer comn 15%.

2. Ckonbko rpaMmmoB (NHy),SO4HyxHO B35Th M1 nipurotosieHus 2 1. 0,05 M pactopa?

3. PaccumTaiiTe MONSpHYI0O W HOPMANbHYIO KOHIICHTpamHWu pacTBopa (ochopHONH KHUCIOTHI C MAacCOBOW AOien
BemecTBa 30% u moTHOCTHIO 1,18 1/ oM.

4, Yemy paBna mosspHas koHuentpanus 0,04 u pacrsopa FeCl,?

5. Cmemanu 247 r 62%-noro pactBopa u 145 r 18%-Horo pacrBopa cepHoil kucaoThl. KakoBa mpoueHTHas

KOHIICHTpAIUS MMOJy4eHHOTO pacTBopa’?

IIpoBepounasi pagora Ne2
no teme «Pacyer BOJOPOAHOr0 MOKA3aTelisl, CTENEHU U KOHCTAHTBI TUCCOLUAILIMI

1. Crenenp nucconmanuv MypaBbuHod kucnotet HCOOH B 0,2 H pactBope paBHa 3,2%. Omnpenenute
KOHCTAHTY JAUCCOLUAIINHA MYPaBEUHOH KHACIOTHI.

2. [Tpu kakoi KOHLIEHTPALMK PACTBOPA CTENeHb quccolraluy azoTuctoit kuciorsl HNO2 Oyner paBna 20%,

€CJTM KOHCTaHTa JUCCOIUAIIIH TOI KUCIOTH paBHA 5-107,

3. Koncranta nucconuanmu oaHoOCHOBHOM MacisiHo kucinotel C3H7;COOH paha 1,5 10°. Kakosa
JI0JDKHA OBITH cTeneHs auccormaryu B 0,005 M pactBope?

4. Ucxons w3 semmuun [H'] u [OH], a Takxke BenmumH pH, pacrosnoXuTh CIeIyIONHE PACTBOPHI B MOPSIKE
BO3paCTaHMs UX KUCIOTHOCTH:

il — 1 mr — 1 onU-i ¢ nrth - 1 ql v tr — 1w tm—n Q

[H]—10,[OH]—10,pH—4,5,[H] —6,8+10,[OH]— 10, pH—/8.
Cpenu mepednciieHHBIX PACTBOPOB YKa3aTh KHUCIbIE, MIEOYHBIE U HEUTpaIbHBIE.
5. Brruucnuts:

a) KOHIICHTPAIMIO HOHOB Bogopoxa, eciau pH—3 u pH—4,5;

0) KOHIEHTpAIMIO THAPOKCHI-HOHOB, ecan pH—11 u pH—29,4.
6. Beruucouts pH ciaemyronux pacTBOPOB:

a) 1 1 HBr a—90,1%; 6) 0,001 1 IINO3a—100%.

IIposepounast padora Ne3
1o Teme «IIpon3BeneHne pacTBOPUMOCTH. Y CJIOBHS 00Pa30BaHHsA 0CaKA

1. TP (CaF,)—4*10™". B kakom 06beMe HACHIIEHHOro PacTBOpa cogepxkutcs 0,1 T pacTBOPEHHOM comi?

2. PactBopumocts Mg(OH),npu 18°C pasua 0,012 /1. Berauciute ITP (Mg(OH),).

3. I1p (CuZS)—2,5*10'5°an/I 25°C. Boruncmnre pactBopuMocts Cu,S (T/7, MONB/T) W KOHIICHTPAI[MH HOHOB B
€ro HaCBIIEHHOM pacTBOPE.

4, B 500 mut Bogst ipu 18° C pactBopsiercs 0,0165 1 JInpCO4. Beranciure ITP(JImp,CHOy).

5. Ipoussesenne pactBopuMocTH (ocdara cepebpa mpu 25°C pasmo 1,8*%107°. Bemamaer mm ocazok mpu

cmemmuBanun 6 mit 0,01 1 AgNO3zu 4 mut 0,01 H NagPO,?



Kputepnu oneHKH KOHTPOJIBHOM padoThl VISl CTYICHTOB 0YHOI M 04HO-3204HOi (hopM 00yUeHus:

Kpurepuu onieHMBaHUS KOHTPOIBHON pabOTHI OrneHka
CTyIeHT BBITIOIHII paboTy 03 OIUOOK U HeJOYETOB; AOMYCTUI He Oojiee OHOTO Heovyera 5
COTIIMYHO»
CTy/IeHT BBINOIHWI paboTy MOJHOCTBIO, HO JOMYCTHI B Heil He OoJiee oaHOW HerpyOoi ommoku 4
M OJIHOTO HEOYeTa WK He GoJiee IBYX HeJI0UeTOB,; «XOpOIIO»
3

CTyICHT TPaBHJIBHO BBIMOJNHWI HE MEHEe MOJOBHUHBI PabOThl WM JIOMYCTHI: He Goyiee IBYX
rpyOBIX OMKMOOK; MK He GoJiee OaHOM rpybol n OHON HErpy6Ol OIMMOKK M OJHOTO HENOYETA; «Y/LOBJICTBOPUTEIILHO
i He OoJiee IBYX-TpeX HErpyOBbIX ONMIMOOK; MIIM OJHOH HerpyOoli OIIMOKH M TpeX HEeJ0YeTOB;
WJIH TIPU OTCYTCTBHMH OMIMOOK, HO IPH HAJIMYMH YETHIPEX-TISATH HEJ0YETOB;

CTyIEHT MPaBUIILHO BBINOJIHUI MEHEe IOJIOBHHBI pabOThI 2

«HCYHOBJCTBOPUTCIHEHO»

TecToBble 3a1aHNs
Moayab 1. TeopeTuyeckue 0CHOBBI AHAJIMTHYECKO XUMHUHU
1. PactBop MgNH,PO, B KOTOpPOM TMNpOU3BEICHHWE KOHIICHTPALIMK HOHOB DPAaBHO 1-10° (IIM), a Bennumna
npousBeAeHus pactBopumoctu [1P= 1-10™ sBastercs

1) KOHIEHTPUPOBAHHBIM 2) HEeHACHIIICHHBIM
3) mepeHacHIIeHHBIM 4) HaCBHIIICHHBIM
2. pH pacteopa, B 1 mutpe KoToporo coaepxures 0,2 Monb rupokcua ammonns (Rq= 1,8-10), pasen.
1) 11,32)33 3)2,7 4) 10,7
3. pH pacrBopa, B 1 1 koToporo coaepxurcs 0,01 monb runpokcuna kanmust KOH pasen.
1) 2 2) 14 3) 12 4)4
4. KoHueHTpauus IHIPOKCH - HOHOB B BOIHOM pacTBOpe ammuaka ¢ pH=10 cocTapiser. Moyib/am>
1) 10° 2) 10™° 3)10* 4)10™
5. KonnerTpamms noHoB Bogopoaa B pactBope H3BO3 ¢ pH=4 cocrasmser. MOJIL//:[M3
1) 10° 2)104 3) 10™° 4)10%°
6. PactBop, B 500 mu koToporo pactBopeHo 1,825 r HCL, umeet pH, paBHBIii.
1) 1 2)2 3)5 4) 4
7. VonHOE pon3BeIeHNE BOABI BO BCEX BOIHBIX CPElaX MMEET 3HAUCHHE.
1) 102 2)10" 3)10 ¥ 4) 10’

8. Tpu cvemmsannn 10 M1 0,01 M pacrsopa NaCl u 10 M 0,01 M pacrBopa AgNOs(ITPAZCI=1,8 *» 10™%) ocamox
BEITIAJIACT;

1) He Boimagaer

2) Brlnagaer He MOJHOCTHIO

3) HaxoauTcs BO B3BEIICHHOM COCTOSIHHU.
9. MounspHas Macca SKBHBaJICHTa (3KBHBaJICHTHAsi Macca) TuApoKcuia Maruus B peakuuu Mg(OH),+ HC1 =
MgOHCI = H,0 pagHa. r/mMoJb

1) 29 2) 58 3) 42 4) 24
10. PactBop runpoxcuna 6apus umeetr pH=12. Konnenrtpauus ocHoBanus B pactsope rnpu 100% nucconuarim
pacTBopa.

1) 0,1 2) 0,001 3) 0,005 4)0,01
11. PacTBOpHMOCTH HOJIa B BOJIE MOXKHO YBEIMUUTH NP JOOABICHUH PacTBOpa

1) cynbdara HaTpust 2) tnocynb(darta HaTpUS

3) woaumaa xamust 4) xmopuaa Kanus
12. MospHas Macca SKBUBaJICHTa (3KBUBAJICHTHAs Macca) ruapokcua agromunus B peakiun 2A1(0OH)3+3H,S0,4=
Al,(SO4)3+6H,0 pasna .r/mob

1) 39 2) 78 3) 26 4) 156
13. W3 ypaBuenumss HepHcTa cnemyer, YTO Ha BEIWYMHY OICKTPOTHOTO TIIOTEHIMAja HaWOOJbIIee BIISHUC
OKa3bIBacT

1) KOHIEHTpaIWs HOHOB METAIIA

2) TeMmepaTypa pacTBopa

3) npupoa smeKTpoIa

4) 4YHCIIO ANEKTPOHOB, YYACTBYIOIIUX B JIEKTPOXUMHUYECCKON PEeaKIiu
14. ®deHondranenH He UMEET OKPACKH B pACTBOPAX COJICH

1) CuSO,4, MgC1,, K2CO3, NaCl

2) MgC12, Cu(NQa)2, FeSOs, NiC12

3) Na,CO3, CaCl,, ZnSO,, Na,SO,

4) CuCl2, MgSOs, Na2S0s, KsPOs
15. Jlakmyc npuoOpeTaeT CHHIOK OKPacKy B

1) CuCl,, MgC1,, FeC1;, CaCl,

2) Ni(NO3)2, Cu(NOs3)2, FeSO4, Na2CO3

3) NaF, KC1, Na2C03, KN03



4) K,CO3, NasPO,, BaCl,, CsNO;

Monay.b 2. KauecTBeHHbII aHAIN3

1. PeaxtuB Hecciepa (KOH + Kj[Hgls]) ¢ momamu NH, 06pasyer coenmnenue, mpeicTapisiomiee coboi 0caiok .
BeTa

1) opamxeBoro

2) MaaMHOBOTO

3) 6emoro

4) 30JI0THCTOTO
2. Jlns KauecTBEHHOTO ompeseneHus HoHoB Fe npuMensior pacTBopEr.

1) Ks[Fe(CN)s]

2) IUMETHITIHOKCHMA

3) Ka[Fe(CN)s]

4) NH4SCN
3. KoHueHTpHpoBaHHBIA PACTBOP aMMHAKa MOKHO HCIIOJIb30BATH IS PA3ACIICHUS CIICIYIONIMX KATHOHOB

1) Cu*or Ni**

2) Fe®*or Mn?*

3) Cu®* or Mn2+

4) Ni**or Fe 2
4. Tlo KHCIOTHO-OCHOBHOM KIIACCH(DHKALIMM KATHOHOB TPYIIIOBBIM peareHToM juis noros Ca?'; Sr¥; Ba?';
ABJIACTCS

1) HCI
2) KoCrOs
3) H2S0s

4)  (NHa4)2 C204
5. Tlpucyrcreue nona Cu?'B cmecn ¢ nonamn Fe?', Fe®*, Zn* MoskHO 10Ka3aTh HCIOJIB3YI0 B KAYECTBE PEAKTHBA.
1) pacrBop H,S
2) pacTBOp aMMHaKa
3) pactBop Ka[Fe(CN)g]
4) pactBop Kz[Fe(CN)g]
6. Ilpu B3aumoseiictBuu nonHoB Fe®" ¢ rexcarmanodepparom (I1) kanus nabmogaeTcs oOpasoBaHue.
1) Gyporo ocajaka
2) ©Gemoro ocaaka
3) TeMHO-CHHEro ocaaka
4) KpoBaBO-KPacCHOrO PacTBOpa
7. B pactBOpe 0THOBPEMEHHO MOT'YT HaXOJHUTCS HOHBI.
1) Na*, Ba®, CI', SO+
2) Zn?%*, Cu?®, OH, NO*
3) Fe** ca?t, s%, Cr
4) K NOs? Ba*, H*
8. AQgNOgsBisieTcs rpyIIIOBBIM pPEareHTOM JUIsi aHHOHOB
1) CI°,Br 2) I, 8%
3) NO*F 3) SO4*, CO*
9. KectkocTh Boabl 00YCIIOBIIEHA HAIMYMEM COJIEH
1) xamus u HATPHUS
2) KalblHs U MarHUs
3) Kenesa u Mapramiia
4) UMHKA ¥ HUKEJS
10. Tlepokcun Bogopona H,O,npuMensieTcs: py MpOBEACHNH KaueCTBEHHOMN Peaki[iy Ha HOH.
1) Fe** 2) Niz* 3)cr¥ 4)cu®
11. OnHOBpEeMEHHO MOT'YT HaXOAUTHCS B paCTBOPE BCE MOHBI.
1) K, Ba*, SO,’+, NO5
+ + - -
2) Li,cacr, NOs
3) zn“*,Ba*, OH, %
4) Na', Ca**, COs?, OH
12. Kapbonar - non C032'06Hapy>1<HBa}0T B pacTBope.

1) ruapoxcuIoM HaTpus 2) constHOM KUCIOTOM
3) moauIoM Kanus 4) cynbharoM MarHust
13. Mpucyrcrsue nona Ca*'s emecu ¢ monamu Cu” Ni** Cr¥*MosxHO 10Ka3aTh, HCIIOTB3YS B KAYCCTBE PEAKTHBA
1) pactBop (NH,),C,0,4 2) pactBop (NHy),SO,
3) pactBop NH4NOs3 4) pacteop NH4Cl
14. Tlpwu neiicTBuu aMMuadHOU Boiel Ha ruzpokcua Menu Cu(OH)2 mpoucxoaut oOpa3oBaHie COSMHEHHS
1) 6yporo nBera 2) 4epHOTO IIBETa
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3) cuHero 1BeTa 3) kpacHoro 1BeTa
15. Bonee ycToiunB KOMIUIEKCHBIH HOH cepedpa KOHCTaHTa HECTOMKOCTH, KOTOPOTO paBHA.
1) [Ag(CN)2] K= 1,0-10%
2) [Ag(NHs)2] Ku=5,89-107
3) [Ag(S203)2]*K«=1,00-10"%
4) [Ag(NO2)2]K«=1,3-10"
16. Bonee ycToiuMB KOMIUIEKCHBII HOH MEAN C KOHCTAHTOH HECTOMKOCTH
1) [Cu(NH3)4]*K«=9,33-10

2) [Cu(CN),] K,=1,00-10%
3) [Cu(NHs),]'K,=1,38-10™
4) [Cu(CN).J* K,=5,13-10

17. OmnpenencHUIO HOHOB KBS 110 PEAKIHH
Ca " + C,042" CaC,0,-1
MEIIAKT NOHBI
1) NH,"2)K* 3)Na” 4) Sr2 5) Ba 2*
18. XapaxTepHas opMa KPHCTAILIOB, 00pa3yrowmuXcs ipu oGHapyxkernn Ca 2* ¢ cepHOil KUCIOTOI B
pa30aBICHHBIX PacTBOpaxX

1) okTasapuueckas 2) TeTpa’apudecKas

3) kyOmueckast 4) 3Be3uaras 5) uronpyaras
19. IlBer OecuBETHOTrO INIAMEHH Ira30BOH TOPEJIKH B IIPUCYTCTBUU COJICH KaJTUs

1) KkpacHbIi 2) MaTMHOBBIN 3) 6aemHO-(hHOICTOBBIN

4) KenthIi 5) 3ereHsbIid

20. JetictBuem nudeHUIaAMUHA B Cpeie KOHIEHTPUPOBAHHOM CEPHOI KUCIOTHI OOHAPYKHUBAIOT -
aHHMOHBI.
1) xnopun 2) 6pomun 3) Hurpar 4) cynbsdar

Mogayasb 3. KoamyecTBeHHbIH aHAIU3

1. Jlns mpurorosienus 3 i1 0,2H pacTBOpa KapOOHATa HATPUS HEOOXOIMUMO B3ATh .... T 0e3BOAHOM con Na,CO;

1) 35 2) 31,8 3) 42 4)53,6
2. [nsa npurorosienus 0,1 i pacTBopa HuTpara cepedpa, 1 mi kotoporo coorBercTBoBai Ob1 0,015 moib Cl-
HeoOxo Mo B34Th ... I AgNO3

1) 250 2) 290 3) 287,6 4) 255
3. Tlpwu He#Tpanu3aiyu CUIbHOU KUCIOTHI CHIIbHBIM OCHOBaHHEM MTPUMEHSIOT HHAUKATOP (bI)

1) spHOXpOM YepHBIi

2) ¢enondranenu

3) xpomorer

4) METHIICHOBBIN KpacHbIH
4. Jnsa HeWTpamu3amuu pacTBopa, cogepkamniero 4,9 r H2SO4, motpebyetes 2 H pactBopa NaOH B KomdecTse .
MIT

1) 50 2) 100 3) 25 4) 75
5. O6beM pactBopa KOH ¢ MomnsipHo#i koHIIEHTparuel sxkBuBasieHTa 0,1 MOJIB/J1, HEOOXOIUMBIH IS
HerTpanuzanuu 20 MII pacTBOpa a30THOM KHCIOTHI C MOJISIPHOM KOHIIEHTpamuel skBuBasieHTa 0,15 Moib/1, paBeH

MUJTHIIATPAM
1) 20 2) 45 3) 15 4) 30

6. OO6wem 0,51 pactBopa H,SO,, HeoOxoaumsIit ms HefiTpanmzanuu 20 miu 0,1 H pactBopa NaOH, paBeH . M
1) 10 2)5 3)4 4) 6

7. B xucnoi cpene nepMaHTaHaT Kajus BOCCTAHABIMBACTCS 110
1) K;MnO, 2) MnO;,
3) MnSO, 4) Mn(OH)Z

8. B MeToe HEWTpanM3aIy B KauecTBe paboYrX pacTBOPOB IPUMEHSIOT
1) xucaOTHI
2) OCHOBaHHS
3) comwm Kucibie
4) comm cpeaHHUE
9. MeTom0M HEATpAIN3ALUH HE OTIPEIETIAIOT
1) cnaOble KUCIOTHI
2) CHIBHBIE KACIOTHI
3) cuIbHBIE OCHOBAHHUS
4) cpemHue COMH
10. B 0CHOBE THTPOBAHUS JIEKUT 3AKOH.
1) ckopoctu
2) neiicTBUSI Mace
3) DKBHMBAJEHTOB
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4) mepBBIA 3a8KOH TEPMOTHHAMUKH
11. O6sem 0,1 H pactBopa NaOH, HeoOxomumebIi s HewTpamu3arwm 20 mi 0,15 H pacTBopa XIIOpOBOIOPOIHOM
KHCIIOTBI, PABEH . MUJUTHITATPAM.
1) 15 2) 45 3) 30 4) 20
12. [nst ycTaHOBIICHHUS THTPaA PACTBOPA MIEPMAHraHaTa Kajvs MPUMEHSETCS CTaHIAPTHBII PacTBOP
1) miaBeneBOM KUCIOTHI
2) wuoja
3) cymeodara xenesa (I1)
4) cepHOil KUCIOTHI
13. Twurposanwue no peakiuu Na,B,0,+ 2HCI + H,0 = 2NaCl + 4H3BOsotHOCHTCS K MeTOy .... TUTpOBaHUS
1) ocagMTensHOTO
2) OKHCIHUTENHHO - BOCCTAHOBHTEIBHOTO
3) KOMIUIEKCOHOMETPHIECKOTO
4) KHCIIOTHO - OCHOBHOTO
14. Tlpu ompeneneHuH KECTKOCTH BOABI aHAIM3UPYEMYIO IPoOy TUTPYIOT paCTBOPOM
1) Tpunona b
2) T'mapokcuaa HATpUs
3) THOCYyIb(hara HATPUA
4) cepHO¥ KUCIIOTHI
15. Pacyer KOHICHTpAIUU aHATM3UPYEMOTO PACTBOPA TP TUTPOBAHUH MPOU3BOIUTCS 110 hopmyIe

hC 2)C1-Vi= C2-V2
3)C,=— 4)Cy=
T M-V M,V
16. YcTaHOBOYHBIM BEIIECTBOM B ITIEPMaHTaHATOMETPHH MOXET OBITh:
1) K2CI207 2) Na2B407-10H20
3) Na,C,0, 4) MgSO4'7H20
17. Tlpwm ompeneneHUH OOIIEH KECTKOCTH BOJIBI B KAYeCTBE pab0vero BEmeCTBa UCTIONB3YIOT
1) KMnQO, 2) HCI
3) tpuion b 4) MgSQ,4-7H,0
18. KoMIUIEKCOHBI SBIIAIOTCS paOOYUMH BEIICCTBAMH B METOIAX
1) Heltrpanu3amm; 2) OKHCIICHUS-BOCCTAHOBJICHHUS,

3) ocaxneHust; 4) KOMILDICKCOHOMETPUU
19. BemectBa, KOTOpbIE HUCHOIB3YIOT B TUTPUMETPUYECKOM aHalM3e Aisi (UKCUPOBAHUS TOYKH SKBHBAJICHTHOCTH,
Ha3bIBAIOTCS

1) ycTaHOBOYHBIM; 2) sTanoHamy;

3) UHAUKATOpaMU; 4) pabounmu.
20. MeTuII0BBIi OpaHXeBbI OTHOCUTCS K HHAWKATOPaM:

1) OKHCITHTEIPHO-BOCCTAHOBUTEIBHBIM;

2) METaUIOXPOMHBIM;

3) KHCIOTHO-OCHOBHBIM.

KpuTtepuu oueHKH 11 CTYAEHTOB 0YHO-3204HOI (P OPMBI 00yUeHHUS:

IIpoIneHT MpaBUIILHBIX TEPMHHOB Kputepuu orieHuBanus
60-100 % 3adTeHo
menee 59% He 3aureno

Bonpocs! aJ1s1 TOATOTOBKH K KOJJIOKBHYMY 1
«Teopernyeckne 0CHOBBI AHATUTHYECKOH XUMHID)

OCHOBHbIE THUNBI M TIIOJHOTa MPOTEKAaHMWS XUMHWYECKUX pPEaKIUi, HCIOIb3yeMblXx B AX: KHCIOTHO-
OCHOBHBIE, OCa)XK/ICHUSI-PACTBOPEHHSI, OKUCIICHNS-BOCCTAHOBIICHHSI, KOMIIJIEKCOOOpa30BaHusI.

WneanbHble U pealbHbIE CUCTEMBI. XHMUYECKOE PaBHOBECUE B pealbHOU cucreme. DaxkTopsl, BIHSAIOLINE
Ha paBHOBECHE B pEaJbHOW CHCTEME. YUeT 3JIEKTPOCTAaTHYECKOTO B3aMMOJCHCTBHS: aKTHBHOCTb, KOX(PQUIHEHT
aKTHBHOCTH, WOHHas CWiIa pacTBopa, ypaBHeHue JleOas-Xiokkens. Y4eT XHMHYECKOTO  B3aMMOJCHUCTBHS:
KOHKYpHPYIOIIasi pEakmus, paBHOBECHass M oOOmas KOHIIEHTPALWH, MOJISIpHAs [OJs KOMIIOHEHTa, Kod(duiueHT
KOHKYpHUPYIOIIEH peakuuu, ypaBHEHHE MaTepuajibHOTO OajlaHca, pacdyeT pPaBHOBECHOM KOHIIEHTpALMM M MOJISIPHBIX
JI0JIEll KOMIIOHEHTA.

Koncranta paBHOBecus. TepMoauHaMU4YecKasi, KOHIIEHTPAlMOHHAs M YCIOBHAs KOHCTAHTHI PABHOBECHSL
Cs3p Mexay HuMH. CKOpPOCTh pEaKkLMH B XHMHUYECKOM aHanu3e. DakTopel, BIHAIONIME HAa CKOPOCTh PEAaKIIHH.
OCHOBHBIE THITBI XUMUYECKUX PEAKIUH, UCTIONb3yEMBIX B aHAINTUIECKOW XUMHH.

Henocratku Teopuu 31€KTPOIUTHYECKON aucconuanuu AppeHuyca. IIpoTonurudeckas TeopHus KHCIOT U
ocHoBaumii bpencrema-Jloypu. IloHsATHE KHCIOTB, OCHOBaHHSA, aM(OJUTA, CONPSHDKEHHONW KHCIOTHO-OCHOBHOM
nmapel.  Krnaccudukanmss  pactBopuTeneid ¢ TOYKM  3pEHHMS  KHCIIOTHO-OCHOBHBIX ~ CBOWCTB  pacTBOPHTENEH.
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Hugenupyromuii u muddepeHuupyrommii 3pheKTsl pacTBOPUTEIICH.

Astomnporonu3. Cuia KHCIOT M OcHOBaHMH. KOHCTAaHTBI KHMCIOTHOCTH W OCHOBHOCTH. B3amMocBs3p MexIy
KOHIICHTpallMeH, CTEeMeHbI0 M KOHCTaHTOW auccouumarnuu. 3akoH pasbasieHus OctBanpia. VoHHOe Npou3BeneHHE
Bozbl. Bomoponusiit mokasarens (pH). Pacuet pH ¢ yderom u 6e3 ydeTa aBTOIIPOTONH3A.

Bydepusie pacTBOpBl, MX Ha3HaueHHe B aHanuize. Tunbsl OydepHbix cucrem. Pacuer pH OydepHbix
pacTBOpOB ¢ no3uuuii Teopuit Appennyca u bpencrena -Jloypu.

CrpoeHne KOMIIJIEKCHOTO COCIMHEHMs, THII CBSI3M, KOMIUIEKCOOOpa3oBaTeNb, JIMIaHA, JEHTAaHTHOCTb
JIMra”jaa, KOOPJAWMHAITUOHHOC YHuCJo. Twuner JIMTaHI0B. KHaCCI/I(bI/IKaHI/ISI KOMIIJICKCHBIX COGHHHGHHﬁ, THUIIBI
KOMITJIEKCOB.  HekoTopele  aHAIMTHYECKM  BaXKHBIE  CBOIMCTBA  KOMIIICKCOB:ONTHYECKHE,  OKCIUTENBHO -
BOCCTaAHOBHTCIIBHBIC CBOI‘/IICTBa, JICTYUYCCTh, paCTBOPUMOCTD.

PaBHOBecne peaknuii  KOMIUIEKCOOOpAa30BaHMS: TEPMOJMHAMHMYECKAss M  KHHETHYECKas yCTOWYMBOCTH
KOMILJIEKCA, KOHCTaHTa YCTOWYMBOCTH (CTymeHudaTas, oOmas, peanbHas) DakTopbl, BIMSIOIIME HA YCTOWYHUBOCTH
KOMIUIEKCHBIX CO€AMHEHUH. Pacyer paBHOBECHONM U MOJISIDHOM J0JM KOMIIOHEHTOB KOHKYpPUPYIOLIEH peakluu.
OyHKus 3aKoMIuieKcoBanHOCTH (PpaHeyca) n GyHKIUs 00pa3oBaHHMSI.

Hcnonp3oBaHne KOMIUIEKCOOOpa30BaHUS Uil OOHApPY)KEHHUS, pa3felCHUs, MapKHPOBKH U JI€MAaCKUPOBKH
MOHOB, PaCTBOPEHUS OCAIKOB.

Ilonstue opraHudeckoro peareHra. [IpenmymiecTBa OpraHMYECKMX peareHTOB Iepell HEeOpraHHYeCKUMH.
OCHOBHbBIE THIIBI COEAWHEHWH, 00pa3yeMbIX C YYacTHEM OpraHHdYecknx peareHToB. Kiaccudukamms opraHmyecKux
pearenToB. OCHOBHBIC  HAampaBJICHWS OPraHWYECKHMX pEarecHToB B  XUMHYEeCKOM aHanuie (oOHapyXeHWe,
MacKHpOBKa, KOHIIEHTPUPOBAHUE U T.I1.).

O6pazoBanue BHYTPUKOMILIEKCHOTO COCTMHEHMUSL. IMonsitne «XEeNaTbI». CoueobOpasytomas u
KOMILIEKCOOOpa3yromiasi TPyIIbl aroMoB Jwuranaa. XematHeld d¢dexr IlIBapuenbaxa. IlpaBmio YyraeBa o0
YCTOWYHMBOCTH BHYTPUKOMIUIEKCHOTO COEANHEHUSL.

IlonsiTne «aHATUTUYCCKUM LCHTP». q)yHKL[I/IOHaHbHO-aHaHI/ITI/I‘-ICCKaH N AaKTUBHO-aHAJIUTHUYCCKasA TPYIIIbIL.
[pumepsr @A’ m AAI. BaxHelimme opraHHYecKHe pEareHTHI: OKCHUXMHONHH, auMmurenrinokcnM, JDATA, m T.L
Teopus (runore3a) MPOCTSHUIINX aHATOTHH.

CranmapTHelii u (GOpMaibHBI TOTeHHHWanbl. YpaBHeHHe Hepucta. BriBomer w3 ypaBHeHuss HepHcrt.a
Ob6parumocts OBP. ®aktopsl, Bimstone Ha noTeHnuanl W Hanpasienne OBP. Bribop OBP s kauecTBeHHOro
oOHapykeHHsT HOHOB B pactBope. Ilpumepsr wucnons3oBanuss OBP B kauecTBeHHOM aHanuze. lcnosp3oBaHue
OKHCIIMTEIIHO-BOCCTAHOBUTEIBHBIX ITOTCHINAIOB OKUCIUTENS ¥ BOCCTAHOBUTENS JJIsI OIpEIEICHUs HalpaBlICHUS
OBP u monHOTH mpoTekaHus peakuuu. KoHCTaHTa paBHOBECHS OKHCIMTENBHO - BOCCTAHOBHUTENIBHOM peakIMHu U ee
CBSI3b CO CTAHJAPTHBIM ITOTCHIIMAJIOM.

Okcrpakiys. OCHOBHBIE 3aKOHBI M KOJIMYECTBEHHBIE XapaKTEPUCTHKU SKCTpakuuu. CKOpOCTh 3KCTPAKIHU.
Knaccugukammst 5KCTpaKIMOHHBIX MPOIECCOB (IKCTPAareHTH W pa30aBuTenu). THIBI SKCTParupyOMHUX COSAUHEHHH.
CriocoOBl OCYIIECTBIICHUS] 3KCTPAKIMU: TEPHOANYECKasi, HENPEPhIBHAS, IPOTHBOTOYHAsA. [IpakTHdeckoe HCIIOIb30BaHNE
IKCTpaKIMK (pa3jieleHne, KOHIEHTPHPOBaHNE, U3ydyeHHe paBHOBecuil). IIpuMeHeHne OpraHHYecCKHMX M HEOPTraHWYECKUX
peareHTOB /IS SKCTPAKIHUH.

Bomnpocs! 1151 NOATOTOBKH K KOJUIOKBHYMY 2
«KauyecTBeHHBIN aHAJIM3»

AnanuTHueckas KiacCU(UKalMs KAaTHOHOB M aHHWOHOB. KauecTBEHHbIE pEaKIUM KAaTHOHOB M aHUOHOB.
Cucremaruueckuii aHaiau3. JIpoOHBIA aHanM3. AHATMTHYECKUH XUMHUYCCKHH CHUTHAI. AHATUTAYCCKHE XHMHUYCCKUE
peakmu W uX BuApl. CroenupuYecKkue © CENCKTHBHBIC peakiuu. OpraHmdecKhe peareHThl Uil OOHapYyKEeHHUs
KAaTHOHOB U aHUOHOB.

HCO6XOQI/IMO COCTaBUTH Ta6HI/Igy Ka4CCTBCHHBIX peaKgm‘/'I BCCX KATHOHOB M aHMOHOB:

Hon Pearent KauecrBennas peakuus YcnoBust AHanutu4eckui
MIPOBEECHUS XUMHUECKUI
peaxkuuu CHTHAJ
NHa+ 1. I'mppokcun |NH,CI + NaOH A NH3+ H,0 + NaCl Harpeanue, [locunenune
MOH HATPUSI WIN KaJTUsI TaKMycoBast ITaKMycoBOM
AMMOHUS Oymara Oymaru

Bomnpocs! 1151 NOATOTOBKH K KOJLUIOKBHYMY 3
«KonuyecTBeHHBIE METOIbI AHATN32)

CyIIHOCTh TPAaBUMETPUYECKOTO aHanu3a. [paHWIBl €ro NpUMEHHMMOCTH. MeToJpl OTroHKH (IIpsMBIE,
KOCBEHHBIE). MexaHn3M oOpaszoBanusi ocaaka. Ocaxmgaemas W rpaBuMmerpudeckas ¢opma ocaaka. TpebGoBanwms,
MpeapsBIsieMble K  OcCagkaM B  KOJIHYCCTBEHHOM aHamm3e. BriOop ocamgurens. YcinoBus — oOpa3oBaHUS
KPUCTATINIMYECKUX H aMOp(i)HI:IX 0CaJIKOB. PaCTBOpI/IMOCTL H 3arpA3HCHHUEC OCAaJAKOB: BJIMAHHUEC OJHOMMECHHBLIX HOHOB,
MMOCTOPOHHUX DIICKTPOJIUTOB, KOMIIEKCOOOpa3oBaTelnei, Temmeparypsl, pH ¥ T[pUpOIBl pacTBOpUTENA. Y CIOBHUS
MOJIYUYCHUA YUCTBIX OCAAKOB. Pacuern B TpaBUMETPUUCCKOM aHAJIN3EC.

CyImHOCT TUTPUMETPHUYECKOTO aHaiu3a. Ero JOCTOMHCTBA W TPaHUIBl MPUMEHUMOCTH. TpeboBaHHA,
NpeABsBIIsIEMbIE K peakuusM B THTPUMETpYeCKOM aHaim3e. Kiaccudukanus MeTOlOB: KHCIOTHO-OCHOBHOE,
OKHCIIUTENFHO-BOCCTAHOBUTEIHHOE, KOMILIEKCOHOMETPHYECKOE u OCaTuTeIhHOE TUTPOBAHHE. Crioco6bt
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TUTPOBAHMA: TPSIMOE, OOpaTHOE, KOCBEHHOE (peaknusi 3aMEIICHHs), METOJ IUIETHPOBAaHUS M OTACIBHBIX HABECOK.
Touka SKBHBAJCHTHOCTH W KOHEYHas TOYKAa THUTPOBaHMA. MeTox OOHapyXEHHS KOHEYHOW TOYKH THTPOBAHUS.
Kpussie TurpoBanus. Ckadox TUTpoBaHUS. IHAMKATOPEI THTPUMETPUUECKOTO aHAJIM3a.

CnocoObl  NPUTOTOBJICHWS,  YCTAaHOBKM W BBIP@KEHWS  KOHHIEHTpanuu  paboumx  pacTBOpOB B
TUTPUMETPUYECKOM aHaim3e. Vcxonuble BemiectBa M TpeboBaHus kK HuM. Kiaccudukaums peaktuBoB. [lepBuunble u
BTOpHYHbIE cTaHAapThl. CTaHAapTU3aMs PacTBOpa TUTpaHTa. DUKCaHAIBI.

CymHoctes Merona. Touka HEWTpalbHOCTH M TOYKA SKBUBAJIEHTHOCTH (TUTpOBaHMsA). KpuBble THTpOBaHUS
CHIIBHBIX W cJa0BIX KHCIOT W OCHOBaHWH. TWTpoBaHME MHOTOOCHOBHBIX KHCIOT W OcCHOBaHMHA. HambGonee BaxkHBIE
WHIUKATOpBl ¥ HWHTEPBAI IIEpEeX0o/Ja WX OKpacKd. BpIOOp WHAWKAaTOpa B KHCIOTHO-OCHOBHOM THTPOBAHHH.
[TpuroroByieHne pabo4MX PpacTBOPOB KHCIOT M OCHOBaHWH. OmnpenelieHHE KHUCIOT, OCHOBAaHMH W THAPOJIM3UPYEMBIX
colleil, CcMecH KHCIIOT U cojel (mpumMepsl). DaKTOphI, BIUAIONINE HA BETMYNHY CKadKa Ha KPUBOW TUTPOBAHUS.

IIpakTHyeckoe NPUMEHEHME METOJla HEWTpaIu3aluu: OIPEICIICHUE YCTPAaHUMOM U IOCTOSIHHOW YECTKOCTH
Bozbl. [IorpenHOCTH THTPUMETPUYECKOTO aHANIN3A.

CymHocts  pemokcuMerpun. (O030p OCHOBHBIX METOJIOB  OKHCIHMTEIBHO-BOCCTAHOBHTEIFHOTO  TUTPOBAHMS
(pemoxcumerpun). Pacuer MonspHON Macchl JKBHUBIEHTOB B penokcuMmerpud. Kpubie THTpoBaHusA. DakTOpHI,
BIUSIOIIME HA CKa4YOK IMOTEHLMAlla HAa KPUBOM TUTPOBAaHUSA. THUTPOBAaHHE CMECHU OKHCIHTENEH M BOCCTAHOBUTENEH.
Merto b1 0OHApYKEHUsI KOHEYHOM TOUYKH THUTPOBaHUS. IHIUKATOPbI peJOKCUMETPHH.

a) Homomerpus. OOmas xapakTepucTiKa Mero1a. Paboune pacTBOPHI B HOJOMETPHUN CHCTEMA HOJ-UOIH] HOHBI.

0) Ilepmanranatomerpus. OOmas XapakTepucTHka MeToia. IlpuroTtoBieHue pabodero pacTBopa IepMaHraHarta
KaJlusl U €r0 YCTOWYUBOCTb.

B) buxpomaromerpus. OOmas xapakrepucruka Merona. PaOoume pacTBOpsl JaHHOro Merofga. OOHapyxeHHUe
KOHEYHOW TOYKH TUTPOBAHHMSL.

r) bpomaromerpus. OOmmast XxapakTepucTHKa MeToa. TUTPaHThI, CTaHJAPTHBIE PACTBOPEI.

n) llepumerpus. TuTpaHThl, CTAaHIAPTHBIE pacTBOPHI. BO3MOXKHOCTH U pEeUMYIIECTBa METOA.

XapakTepuCTHKa M TEOpeTHYecKoe O0OCHOBaHME MeTona. CXOICTBO M OTIIMYME OCAAUTEIHHOTO THTPOBAHMUS
OT TIpaBUMETPHUECKOro MeToia aHamu3a. KpuBbele THTpoBaHUS. DakTOpbl, BIUSIOIIME Ha XOJX KPHUBOH
OCaIUTEIbHOTO THUTPOBAaHUS. APreHTOMETPUS M MEpPKypoMeTpus. HMHIUMKATOpHI, NpPHMEHSEMBIE B IAHHBIX METOJAX.
Pacuetsl B MeToax ocaxeHus. O01acTi NpUMEHEHNSI.

Peakiun  kKOMIUIEKCOOOpa30BaHMs.  MpHUMEHSEMble B  KOMIUIEKCOHOMETPHUH.  TEOpPETHYEeCKHE  OCHOBBI
KoMIlIeKcoHOMeTpuH.DakToppl, BiMsOmKE Ha CKadyok pMe (YCTOMYMBOCTD KOMIUIEKCA, KOHIIEHTPALMS HOHOB
BOJIOPOJIa, KOHKYPHUPYIOIIME peakluu, KOHIeHTpalus pactBopa) IIpumenenune amuHOkapOOHOBBIX kuciotr (DATA,
TpuioH b u ap.). MetannonHMKaTopsl.

Kpurtepuu oneHKkH KOJIJIOKBHUYMA JJIl CTYJIEHTOB OYHOM W 04YHO-3204HOH (popM 00yueHuUs:

KpuTepuu olleHUBaHHs OTBETa KOJUIOKBHyMa OueHka
CTyICHT OTBETHII Ha BOIIPOCHI 0€3 OIIMOOK 1 HEJ0UETOB; JIOMYCTHII He 00Jiee OJJHOTO Helo4eTa 5
«OTJIINYHOY
CTyZeHT OTBETHJI Ha BOIPOCH! NTOJHOCTHIO, HO JOIYCTHI He OoJee oxHOIT HerpyOoil ommoOkn u 4
0JIHOTO HesloueTa Wik He 6oJiee IBYX HEJ04YeTOB; «XOpOLIOY»

CTyIeHT HPaBUIBHO OTBETHII HA BOIIPOCHI HE MEHEE ITOJOBUHBI paboThI MIIH JIOMYCTHIL: He OoJiee 3
NByX rpyObIX OIIMOOK; WM He GoJiee ONHOM IpyOOH M ONHOW Herpybol OMMOKH M OJHOTO «YIOBJIETBOPUTEILHOY
Hemo4era; Wi He OoJjiee OBYX-TpeX HErpyoObIX OmHMOOK; MM OJZHOW HErpyOoil OmHOKH U Tpex
HE0YETOB; MM [IPH OTCYTCTBUH OMIHOOK, HO NP HATMYHMH YETBIPEX -IISITH HEI0YETOB;
CTy[CHT MPaBUILHO OTBETHII HA MEHEE MOJIOBHHBI BOIIPOCOB 2

«CHEYHOBJIECTBOPUTEIILHO»

JlaGopaTopHbIe padoThI M0 THCHHUILIHHE KAHAJTATHYECKAST XUMHUSD)

CrymeHTaM  HEOoOXOAWMO  BBINIOJHHTH  JIA0OPATOPHBIM  MPAKTHKYM, YTOOBI ~ MPHOOPECTH  HAaBBIKU
OKCIIEPUMEHTHPOBAHHS, HCCIENOBATEIbCKUN MOJAX0J K M3YYCHHIO [peIMeTa, JIydllle YCBOUTh TEOPETHYECKUI
Marepuai.

Kypc BbIlonHEHHst J1a0OpaTOpHBIX pabdOT HAauYMHAETCS 3aHATHEM 110 O3HAKOMJIGHHIO C TEXHHUKOM
6e3omacHocTH. HeoOxoammoe 1 BEITTOTHEHNS 3aaHnsl 000pyA0BaHUE BBIIAET J1abOpaHT.

Tekymuii KOHTPOJh Ha Ja0OpPATOPHBIX paboTax TMPOBOJAWTCS B BHJC YCTHBIX ONPOCOB, IO HTOTaM
1a00paTOpHBIX paboT odopmisieTcs MUChbMEHHAs pabora (otuer). OiEHHMBAeTCS X0 JIabOpaTOpHBIX  padoT,
JIOCTUTHYTHIE pe3ynbTaThl, oopmiienue cormacHo ['OCT, cBoeBpeMEHHOCT CpoKa Clauu.

JlabopaTopnas padora Nel.
IlepBasi anaiMTHYeCcKasi TPyNNa KATHOHOB
(VIOHBI Kanusi, HaTPHsL, aMMOHUSI U MarHusl)
1. Peakuuu noHoB ammonwust (NHa+)
a) B mpoOupky momemiaror 3-5 Kameiab pacTBOpa XJIOpuaa aMMOHHUS M 4-5 Kamenb 2 H. pacTBOpa €IKOTO HaTpa.
Peakuuio mpoBomsIT B mienouHoM cpeae mnpu  pH>9. oTBepcTHe mNPOOMPKM HAKPHIBAIOT BIAKHOW KpacHOM
nmakMycoBol Oymaroif. bymara He [omKHAa KacaThCsl BHYTPEHHHMX CTEHOK npoOupku. [IpoOupky HarpeBaroT
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OCTOPO’KHO, YTOOBI OpBI3TM W3 MpoOWMPKHM He momananu Ha Oymary. IlocnHeHWe TakMycoBO¥l OyMaru yka3bIBaeT Ha
npucyrctsue NHa+.

0) B mpoOupky BHOCIT 3-5 Kamenb pacTBOpa XJopuaa amMMonus, 5-10 kamenb Boasl M 3-4 Kalid peakTHBA
Heccnepa. B mnpucyrctsum NH,'m NHzBemamaer ocafok KpacHO-Oyporo IBeTa MIIM MOSBIAETCA SKEITOE MM
Oypoe OKpaluBaHue.

2. Peakuuu MOHOB Mar"us (Mz[2+)

a) K 2-3 xammsim pactBopa comm MarHus npwimBaloT 3-4 kxamm 2 H. pactBopa NaOH wmu KOH. Beimamaer
aMop(HBIN 0casoK 0eI0To BETa, KOTOPBIH P 00pab0oTKE COSTHON KMCIOTON paCTBOPSIETCS.

6) K 3-5 xarusiM pacTtBopa CONM MarHus TPHIUBAOT 3-5 Kamenb 2 H. pactBopa NH,;OH. Brmamaer meGombmoe
KOJIMYECTBO OCAJKa.

B) K 2 - 3 xammsaMm pacTBopa cOMM MarHus NPWIKBAKOT 3 - 5 kamemb 2 H. pactBopa N1140 m 2 -3 xamm
pactBopa NH”R Ocanox He BbIlagaer.

r) B MpoOMpKYy MOMemamT 3-5 Kamenb pacTBOpa coyid MarHus, 2-3 karum 2 H. pactBopa NHsCl, 2-3 kamm 2 H.
pactBopa HC1 u 3-4 xamm pactBopa Na,HPO,. Ocanox He momkeH BbImagath. Ecnm ke ocamok oOpasyercsi, TO
npubapmsaoTr mo kamasim 2 H. pactBop HC1 g0 pacTBopeHust ocamka. B mpo3pauHblii pacTBOp BHOCST KaIlIio
¢deHondTamenHa U NOOABIAIOT MO KallsiM 2 H. pacTBOp aMMMaka, COJEPKUMOE IPOOHMPKH TIIATEIHFHO B30AJITHIBAIOT
nocie J00aBleHUs] KaXJIOH Kaluld. 3aTeM BBOJST TaKOe KOJMYECTBO aMMHaKa, 4TOObl J00aBHIIOCH HEHCHYE3alollee
pO30BOE OKpallMBaHHE WHIWKAaTopa. B MNpHCYTCTBMM WOHOB MarHusl BBINAJACT KPHUCTAJUIMUECKHH ocamok. U3
pas30aBJICHHBIX pacTBOpa OCaJIOK BbIensieTcss MeieHHO. OcaX/IeHHEe MOXHO YCKOPHUTh OXJIaXJICHHEM pacTBOpa H
TPEHHEM CTEKJITHHOI MaN0YKOil 0 CTEHKH POOHPKH.

3. Peaknun noHOB Kanus (K+)

OxpamiBanue ImiaMeHd. JIOKEeUKy Ul COKHUTAHHS MPOKATUBAIOT B OECIIBETHON 30HE IIaAMEHH CIHPTOBKH,
3aTeM MOMEN[AI0T HEOOJBIIOE KOJNUYECTBO XJIOpUAA HIM HUTpaTa Kalush W OCTOPOXKHO BBOJAT €€ B OECIBETHYIO
30HY m1aMenu. [Ipu 3TOM mIaMst OKparuBaeTcst B 6J1€HO -(PHOIETOBBIH I[BET.

4. Peaxiu noHoB HaTpust (Na*)

OxpammBanue rmiameHd. JIOKeUKy Ul COKUTaHUS TMPOKATUBAIOT B OECIBETHON 30HE IUIAMEHH CIHPTOBKH,
3aTeM IOMENIAOT HEOOJBIIOE KOJMYECTBO XJIOPHIA WIIM HUTpPaTa HATPUS U OCTOPOXKHO BBOAAT €€ B OECIBETHYIO
30HY r1aMenu. [Ipu 3TOM M1aMsi OKpAIIUBAETCSI B YKENIThIN [IBET.

JlaGopatopHas pabora Ne2.
Bropasi anasuTHYecKasi TPyNna KaTHOHOB
(voHBI OapHs M KabIUs)

1. K pacrBopy xiopuaa Gapus NpHIMBAIOT 3-5 Kameiab pacTBopa Ouxpomara Kaius. Bblmagaer ocajok; mpu
nmobasienuu 3-5 xanens 2 H. pactBopa CH;COOHa koxmuectBo ocanka BaCrO, yBennanBaercs.

2. B oany mpoOupky HanmuBaioT 3-5 Kamenb pacTBopa coiu Oapusd, B JPYryl0 - Takoe K€ KOJIHYECTBO
pacTBopa coiu KambItusa. B Kaxayro mpoOHpKy BHOCST mo 2-3 Kaiumi 2 H. pacTBOpa CEpHOM KUCIOTHL. B mpobupke c
Ba®* obpasyercst ocamok Genoro msera, a B mpoGupke ¢ Ca’* 0cazok HMIM COBCeM He BBIANACT, MIH BBIIANACT B
HebonbIIoM KosndecTBe. KakIpli M3 MONyYeHHBIX OCAOKOB AETAT HAa 2 9acTH, OAHY 0OpabaThIBAlOT 2 H. pacTBOPOM
HCI1, gpyryto - 2 H. pactBopom CH3COOH. Ocanku He pacTBOPSIOTCS HU B COJISIHOM, HY B YKCYCHOM KHCIIOTE.

3. Ha mpenMeTHoe CTEKIO MOMEIIAIOT KaIllI0 HCCIEAYyEeMOTO pacTBOpa COMM Oapus WIM COJIM Kalblusi U
KA 2 H. pacTBOpa CepHOH KucnoThl B mpucyrcrBum Ca’' KpHCTAauIBl BBIIAJAIOT HEMEUICHHO HIH depes
HECKOJIbKO MHUHYT (B 3aBHCHMOCTH OT KOHIIEHTpauuu). M3 pa30aBieHHBIX pacTBOPOB KPUCTALIBI BBINAJAIOT B BHIE
JUIMHHBIX WTIJ, OOJNbIIEH 4YacTbi0 OOpa3yrOIIMX PO3ETKH; W3 KOHIEHTPHPOBAaHHBIX PACTBOPOB - B BHAE IUIACTHHOK,
oOpazyromux poMObl, MHOTAA JABOWHBIX IUIACTHHOK. EcCiM KpUCTaUIBl HE BBINAJAIOT, HEOOXOAWMO HaxOIsIIyIOCs Ha
CTEKJIE CMECh YMApWUTh HAJ IUINTKONH JO Hadajga KPUCTAUIM3ALMM W 3aTEM PAacCMOTPETh KPHUCTAUIBI B MHKPOCKOIL.
DopMy KpUCTAIIIOB 3apUCOBAThH B TETPAJIH.

4. K 3-5 xamusiM pacTBOpOB cojiell Oapusi M KajblWs, HaXOJSIIMMCS B Pa3IMYHBIX MPOOUpKaX, N0OABISIOT
10 5-8 Karenb HaChIIIEHHOTO PacTBOPa
(NH4),SO,4. B mpobupke ¢ CONBIO KalbIMs OCAJ0K HE BBIMAIacT, a B MPOOHPKE C CONbI0 Gapus BhIMAmaeT OCaIOK
cynbdara dbapus.

JlabopatopHas pabora Ne3.
TpeTbsi aHATUTHYECKAS TPYNNIA KATHOHOB
(VMOHBI IIMHKA, MapraHIla, ATFOMUHUS, XpPOMa, JKelre3a)
1. OO0mue peakuuy KaTHOHOB TPETHEH TPYIIIBL:

a) B otmeneHBIe TpOOMpPKH TOMEIIAIOT MO 3-5 Kamelb pPacTBOPOB COJICH aTIOMHHHUSA, XpoMa, TpeX- |
JIBYXBJICHTHOTO jKelle3a, MapraHiia W IuHKa. B xaxmyro mpoOupky npubaBmsiroT mo 1-2 xarum 2 H. pactBopa NaOH
i KOH. Bo Bcex mpoOupkax Bemamaet ocafok. L{BeT kaxaoro ocaaka OTMEUaroT B pabodei TeTpaiu.

0) B oraenpHble NPOOMPKH TMOMEHIAIOT IO 3-5 Kamejdb pacTBOPOB COJICH adIOMHHHSA, XpOMa, TpeX- W
JIBYXBAJICHTHOTO JKele3a, MapraHla W IIMHKA. B Kaxayo mpoOupKy npubOaBisaioT mo 1-2 kammm 2 H. pacTBopa
ammuaka. Ilpu JeficTBUM HEOOJIBIIOrO KOJIMYECTBA aMMHAaKa BCE KATHOHBI TPEThCH TPYMIbI 00pa3ylOT OCaaKu
TaKOTO JKe IIBETa, YTO U MpH ASHCTBUH €AKOTO HATpA.

K momydeHHBIM oOcagkam I0OABISIOT W30BITOK ammuiaka. OcaloK IMHKAa pacTBOpseTcs. [ MApOKCHA Xpoma
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PacTBOPSAETCS YACTHYHO.

B) B otnensHBle mpoOupkyM momemaioT mNo 3-5 Kamemb pacTBOpPOB COJIEH aTIOMWUHHS, XpOMa, Tpex- H
JMIBYXBAJICHTHOTO JKEJe3a, MapraHiua W I[MHKAa. B Kaxayro mOpoOupky mnpuOaBisioT 1o 3-4 Kamid 2 H. pacTBopa
N1140 u mo 2-3 karum 2 H. pacTBopa ammuaka. CoM TPEeXBAJICHTHBIX KaTHOHOB OOPa3yIOT OCAIKH THIPOOKHCEH, a
B PacTBOpax JIByXBaJCHTHBIX METAJUIOB HE 00pa3yeTcs.

r) B ormenpHBIE mpoOMpkM mOMemamT 1o 3-4 KAl pacTBOPOB COJIEH AalOMHHHA, XpOMa, TpeX- H
JIByXBJIEHTHOTO JKE€Je3a, MapraHiia ¥ IHMHKAa. B Kaxayro npoOupky mnpudaBisror mo 3-4 kamum 2 H. pacTBoOpa
Na,HPO,. Bo Bcex nmpoOupkax BBIAAAIOT 0CAAKH. L[BET Ka)KI0TO OCaKa OTMEYAIOT B paboueii TeTpaiu.

2. Peaxuun noHoB xenesa (Fe? u Fe®*)

a) K 2-3 xammsam pactBopa xiopuza skemeza (III) mpummBaror 1-2 xammm 2 H. pactBopa HCl1 m 1-2 xamm
pactopa K4[Fe(CN)g]. B npucyrcreuu Fe® Brnanaer 0ca ok TeMHO-CHHETO 1IBETA.

6) B mpobupky momemraror 1-2 karum pactBopa xmopuma skenesa (III), 1-2 kamm 2 H. pactBopa HC1 m 3-4
Kaluld pacTBopa poJaHuaa Kamus win amMMmoHus. B mpucyrctBum skeneza (III) mosiBnsiercst kpoBaBo-KpacHOe
OKpalllUBaHHE.

B) K 2-3 xammsam pactBopa xmopuma u cynbgara xenesa (II) moGaemstor 2-3 karmum 2 H. pactBopa HA u 2-3
karu pactsopa Ks[Fe(CN)g]. B npucyrcTsun Fe“ ToTuac ke BbIMagaeT 0caoK TEMHO-CHHETO L[BETA.

3. Peaxuun noros amomunns (Al %)

a) K HeckonpKkMM KaIuIsiM HCCIICIYyeMOrO PacTBOPA COJM ANIOMHHHUS NMPUOABIAIOT 2 H. PAacTBOP €IKOro HATpa M0
CHJIBHO IIEJIOYHO# cpenpl. Ecimu BhImazeT ocalok, ero OoTOpachlBaOT, a K JKHIKOCTH 0Oe3 ocaaka nodaBisior 1-2
kamwm 0,2%-HOTO pacTBOpa anm3apuHa. JKUAKOCTH OKpammBaeTcss B (HOJETOBBIN HBET. B Hee mo KamisM BBOAAT 2
H. PacTBOpP YKCYCHOH KHCIIOTHI IO KHCIOW cpensl (mpoba Ha WHIMKATOpHYR Oymary). B mpucyrcTBUM HWOHOB
NTIOMHUHHUS, B 3aBUCUMOCTH OT KOHLEHTpAlMK JMOO BHINANET OCAJOK KPAcHOTrO LBETa, JIMOO pacTBOP OKpalIMBaeTCs
B KPAacCHBIH LIBET.

6) Ha o¢wmibtpoBansHyro Oymary HaHocaT kammo pactBopa Ky[Fe(CN)g], 3aTreM B UEHTp BIaXHOTO MATHA
HAHOCAT KAaIUII0 DPAcTBOPA, COACPXKAILETO HOHBI AalIOMHHHS, INpuKacasch K Oymare KOHYMKOM Kanwiuuipa. anee
HAHOCSAT KallIl0 peareHTa ajJM3apuHa KpacHOro S W 00padaThIBAIOT ISTHO TIa3000pasHbIM aMMHAKOM, IOMeIiast
Oymary HaJl OTBEPCTHEM CKJISIHKU C pacTBOopoM ammHuaka. OOpasyroieecs: (PHOJIETOBOE MATHO 00padaThIBAIOT
1 M pactBopoM YyKCycHOH KHCIOTH. DHONETOBas OKpacka pearcHTa IEepPeXOJHT B JKENTYI0 M MOXHO HaOII0IaTh
KpacHYIO OKpacKy aJllOMHHUEBOTO JIaKa.

JlabopaTopras padorta Ned.
AHa/INTHYECKHE PeaKIUH AHHOHOB.

1. Peaxyus na uoouo-uou (I): x 2-3 KamuisiM pacTBOpa MOIUAa Kanus MpubaBistoT 1-2 kammu 2 H. pacTBOpa
CepHOM KHCIOTHI, 2-3 Karmmu pacTBopa Kpaxmana u 1-2 karum pactBopa KNO,mmu NaNO,. B mpucyrcrBuu moamn-
MOHOB PAaCTBOP OKPAIIMBACTCS B CHHUI L[BET.

2. Peaxyus_na rapbonam-uon (CO:%): x 4-6 Kamism pacTtBopa KapOoHaTa Oapus (Kaiws, HATPHA, MarHus)
npubasistoT 4-6 xanens 2 H. pactBopa HS. HaOmonaem Bbinenenue rasa.

3. Peaxuyus na_cynsgpam-uon (SO 4 %): x 3-5 Kammim pacTtBopa cynbdara HATPHUA HIN Kajdus A00aBisAioT |
i 2 H. pactBopa HNO;3; n 2-3 karum pactBopa xiopuaa Oapus. B mpucyrctBum cynbdar-moHOB oOpasyercs Oernblit
0CaJIoK, KOTOPHIi Ipu nobaBneHnn HoBo# mopuun HNO3 He pacTBopsieTcs.

4. Peaxyus na_cymsdud-uon (S ¥): x 1-2 xammsm pacTBopa, coJlepKamero Cyinb(OUA-HOHBI, N0OaBiAoT 1-2
KaIuli pacTBopa HUTpaTa cepedpa. OOpa3yercsi YepHbIil 0CaIoK.

5. Peaxyus na cunuxam-uon (SiO~ %): x 1-2 mu pacTBOpa CHWIMKaTa HATpUs WM Kainus poOaBistorT 1
Kammo (eHonpTanenHa (pacTBOp PO30BEET) M MO KalisiM 2 H. PacTBOp CepHOl WM coistHOW kucnothl. [locne
J00aBIEeHUST Ka)KJOM KaIll KHCIOTBHI CMECh TINATENbHO B30anThiBaloT. Kucmory no0aBisiroT 10 TeX IOp, MOKa He
HCUE3HET OKpacKa pacTBOpa. B MpucyTcTBUM CHIIMKAT-MOHOB BBINAJIAET CTYICHUCTBIN 0CaJ0K KPEMHEBOH KUCIIOTHI.

6. Peaxyus na numpam-uon (NOs '): Ha TpeIMETHOE CTEKIO IOMEIAIOT 2-3 Kamikd pacTBopa
mudeHnIaMriHa B KOHIIGHTPUPOBAHHOM cepHOW kuciore. Croma kK€ OCTOPOXKHO IPWIMBAIOT 1-2 Kamuim pacTBOpa,
COJICpIKAIllero HUTPAT-UOHBI. B MPUCYTCTBHM HUTPAT-UOHOB CMECh OKPACHTCSI B WHTEHCHUBHBIH BaCHUIIbKOBO-CHHHIA
IBET.

7. Peaxyus na Humpum-uon (NO2).

A) TlpoOupky CHONAacCKWBAalOT pPAacTBOPOM HHUTpHUTAa Harpus win Kamuia. JloGaBmsior B Hee 3-5 wu
JUMCTHJUINPOBAaHHOKW BOAbl M mo 2-3 kamm peaktuBa [pucca. B mpucyrcTBuum HeOOJBIIOr0 KOJIMYECTBA HHUTPUT-
HOHOB TIOSIBUTCS BUIIIHEBO-KPACHOE OKPAIIMBAHUE.

b) K 2-3 kammsaMm pacTBopa mepMmaHTaHaTa Kaiwsi NMpuOaBisaroT 2-3 kammum 1M cepHOW KHCIOTHI, HECKOIBKO
KaneJb pacTBOpa, COJIePIKaIIero HUTPUT - HOHBI, U ClIerka NoAorpeBaioT. PactBop obeciBeunBaeTcs.

Jlaboparopras pabota Ne 5.
OnpegeneHne KPUCTALIM3ALHOHHOM BOAbI B KPUCTAJLUIOTHAPATE XJ10puaa Oapus
IIpenBaputenbHasi moAroroBka. J[ns mpoBemeHUs pabOTHl HEOOXOIMMO TIOATOTOBHTH OIOKC JAMAMETPOM
He MeHee 3-4 cMm. Ero TmartenbHO MOIOT M CHOJIACKMBAIOT JUCTHIUIMPOBAHHON BojoH. CHapyXH BBITHPAIOT YHUCTHIM
moyioreHiieM. Ha nummde TBEpAbIM MPOCTHIM KapaHIAIIOM 3alyChIBAIOT CBOW YCIIOBHBIH HOMEp WM HHHUIUAIIBI,
CTaBAT Ha OMNpEICICHHOE MECTO B CYMIMJIBHBIA ImKad. DTOro MecTa CleAyeT NPHICPKHUBAThCA MOCTOSHHO, T.K. 3TO
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HCKITIOYaeT BO3MOXHOCTH CIyTaTh CBOWM Orokc ¢ Orookcamu paboTaromux psaoM. brokc BeiaepxkuBatoT mpu 115-
125°C okomo 1 4. B cymmiabHOM InKady, IpH KpbeIIKY Olokca kiagyT Ha peOpo. [lo mcTedeHMIo yka3aHHOTO Cpoka
OIOKC IMEpeHOCST LIMIIIAMU B JKCHKATOP, 3aKPbIBAIOT KPBIIIKY OIOKCAa M BBIACPKHBAIOT B JKCHKaTOpe OKoyo 30 MuH.
ITocne 3Toro B3BEIIMBAIOT OIOKC HA TEXHOXMMHYECKMX BEcaX, a 3aT€M HA AHAINTHYECCKUX. Pe3ynapTaT B3BEUIMBAHUA
Cpa3y 3alKChIBAIOT B JJAOOPATOPHBIH KypHAIL. 3aTeM BHOBB MOMEIIAIOT OIOKC B CYIIMIBHBIN mKad Ha 25-30 MuH, He3a0bIBast
[IOCTaBUTh KPBINIKY Ha pebpo. 3areM BHOBh OXJaXJAIOT OIOKC B JKCHKaTope ¥  B3BEIIMBAIOT Ha
AHAJMTUYECKUX BecaX, HMCIOJB3Ys TOT kK€ paBHOBec. II0BTOpHBIC BBICYLIIMBAHUS BEXYT IO TEX IOp, MOKA HE JOBEAYT
OIOKC JI0 TOCTOSIHHOW Macchl. B 3TOM ciydae pe3ynbTaThl JABYX IMOCIEAHWX B3BEIIMBAHWUN HE JIOJDKHBI Pa3IHuaThCs
oonee wem Ha 0,0002 t. 3ammcum B maboOpaTOpHBIM >KypHANl IOJDKHBI 3a(UKCHPOBATH W3MEHCHHE MACCHl ITyCTOTO
OroKca 1mociie KaxJ10ro BHICYLIIHBAHUSL.

Pacyer HaBecku. Ypamiemas WIM BBIAETIEMas COCTaBHAs YacTh IPH T'PAaBUMETPUUYECKUX OIPEIENCHUIX
nmeer maccy 0,01 - 0,1 r. B nmanHoMm ciydae ynanseMod COCTaBHOM 4acThiO sIBiIseTCS Boja. Macca ynanseMmoit
BOABI MOXeT ObITh mpuHATa paBHOW okoso 0,1 r. Ommu mome kpuctamiormapara BaCl,e 2H,O Beimenser 2 Moib
H,O. naiinem, ckoJIbKO rpaMMOB KpucTaoruapara Beiaenset 0,1 Bogst:

Baclz' 2H20 2H20

244 36 x= =0,7r1.
36
X 0,1
Ecnmn B OroKce MOXHO paclpeAenuTh TOHKHM CJIOEM OOJBIIOE KOJMYECTBO COJHM, TO pasMep HABECKH MOXKHO
YBEIUYUTH 10 1 T U JaXke HECKOJILKO 0oJibIie. DT0 OyJeT CriocoOCTBOBAThH OOJIBIIOI TOUHOCTH OTIPEACIICHUS.

B3aTue HaBecku. Ha TEXHOXMMHYECKHX BecaX TapUPYIOT, T.€. YPaBHOBEIIMBAIOT, IIyCTOH OIOKC u
no0aBisroT okosio 1 r, HO He MmeHee 0,7 r. XMMHYECKM YMCTOTO KpUCTajIoruipara xjopuia Oapus. 3aTeM OIOKC C
HaBECKOM B3BEIIMBAIOT HAa AaHAIMTHYECKMX BecaX. B maboparopHOM JKypHale 3alMCBIBAlOT Maccy Omokca ¢
HABECKOM.

BbicymmBanue HaBeckH. BriCyliMBaHHWEe HaBECKH MPOBOAAT TaK )K€, KaK BBICYIIMBAHUE ITYCTOrO OlOKca ¢
OTKpBITON Kpbimikoi. [lepBerii pa3 OIOKC ¢ HaBeCKOH BBIICPKUBAIOT B CYIIWJIBHOM IIKagy OKoJlo 2 4. 3aTeM
OXJIAKJAIOT B OJKCHKAaTOpe, He 3a0biBas NPU ITOM 3aKpbIBaTh KPBIIIKY, W B3BEUIMBAIOT, (uKCHpys maccy Orokca B
mabopaTOPHOM JKypHajle. 3aTeM CTaBAT OIOKC C HaBECKOW B CyHNIWIBHBIA MmKad Ha | 9, OXJIaXJalOT B DKCHKATOpE, HE
3a0bIBass TIPM OTOM 3aKpbIBaTh KPBINIKY, M B3BEIIMBAIOT, (GHUKCUpYS Maccy Orokca B J1a0OpaTOpPHOM >KypHaje.
Kaxmprii pa3 HECKOJIBKO COKpaIast BpeMsl BEICYITUBAHHUS, JOBOIAT OIOKC C HABECKOH IO MOCTOSTHHOW MacCHI.

O6pa3zen 3anucu padoTsI B JIAG0PATOPHOM KypHaJe

Onpenenenre KpUCTAUIM3AHMOHHOM BOJIBI B KPUCTAIUIOTHpATE XJIopuaa Oapusi.
9.00 - macca mycToro Orokca rmocie neporo BeicymmBanns 21,8412 1.
10.00 - macca mycroro 0rokca rnocie BToporo BeicymuBanus 21,8403 r.
10.45 - macca mycroro 0roKca mocie Tpetbero BeicyimBanus 21,8401 r.
OxoHvarenbHast Macca mycroro Otokca 21,8401 .
11.00- macca Orokca ¢ HAaBECKOM 70 BRICYIIMBaHUs 22,7365 T.
Macca naBeckn 0,8964 1.
13.30 - macca Orokca ¢ HaBECKOH 1mocjie nepBoro BeicyiuBanus 22,6082 r.
15.00 - macca Grokca ¢ HaBeCKOH TOCie BTOPOTO BhICymmBaHus 22,6039 r.
16.00 - macca Orokca ¢ HaBECKOH Mocyie TPeThero BeicymuBanus 22,6038 .
0. OxoHuaTenpHast Macca OrOKca ¢ HaBeCcKo# mociie BeicymmBanus 22,6038 r.
11. Macca xpucrammmzanuonHod Boxsl 0,1327 1. - 3TO pasHMIA MEXIy Maccod OIoKca C HaBeCKOW JI0
BBICYIIMBaHHS U Maccoii Ol0Kca ¢ HABECKOM MOCJIE BBICYILIMBAHUSI.

Pacyer  pesyabTraTta aHaqm3a. 3 monydeHHBIX — JAHHBIX ~ MOXKHO  pacCuuTaTh  COJAEpXKAaHHUE
KPUCTATU3allMOHHON BOJIBI B HaBecKe X (B %):

0,8964 r BaCl,* 2H,0 cogmepxart 0,1327 r H,O

100r BaCl,* 2H,0 «XT H,0O

PBoOoo~NooakrwdE

X= =14,8r.
N KAR4
Haxoznst Teoperndeckoe coaepx’aHue BOJIbI B KPHCTAIUIOTHApaTe Xiopuaa oapus y (B %):

24428 t BaCly* 2H,0 conepxar 36,03 r H,O
100 r BaCl2 « 2H20 « y r (%) H20

y_ 14,75 1.

2R/ N2.1NN
rae 244,38 r - momsapHas macca BaClye 2H,0; 36,03 1 - momspHas macca 2H,0.

PazHocTh MeX 1y HaliJIEHHBIM 3HAYEHHEM U TEOPETUUECKUM COJAEPIKaHUEM (X-Y) COCTABIISIET aOCOIIOTHYIO
o1IMOKyY OTBITA!
14,8 - 14,75 = 0,05%
OTHOCHTENBHYIO OMHOKY X,y (%) HAXOMM 3 MIPOTIOPIHH:
14,75 - 0,05
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0,05-100
100 - 'Z[XOTH Z[XOTH = 75— 0,34 %.

JlabopatopHras pabora Ne6.
Onpenenenue conep:xxkanns HC1 B pacTBope.
B ocHoe onpenenenns jexut peakuus mexxay HC1 u NaOH:
HC1 + NaOH = NaCl+ H20.

1. llpuroroBjenune padouero THTpoBaHHoro pacreopa NaOH.

[TpuroToBUTH THUTPOBAHHBIM pacTBOp THUAPOKCHIA HATpUS 1O TOYHONH HaBecke Henb3s. [losTomy cHavana

roroit tpumepro 0,1 MpactBop MaOH wu pactBop ycraHoBournoro BemiecTBa (miaBeneBast kuciora H,C,04-2H,0).
THUTpyIOT pacTBOP IABENEBOM KUCIOTH PACTBOPOM THAPOKCHIA HATPHS, U PACCUUTHIBAIOT €r0 KOHLEHTPALHIO.
2. Ilpm roroBiaenne 500 wma  npubamsurearno 0,1 M  pacrBopa N;iOH.  Ilpuroromienue
pacTBOPOB W3 TBEPAOIO pPEAKTHBA CBA3aHO C HEKOTOPBHIMH 3aTpyJHEHHSIMH. IIOBEpXHOCTh €ro Bcerza IOKpHITa
cnoeM kapOonara Harpust Ne,CO3, NpUCYTCTBHE KOTOPOTO B PacTBOpE MCKaKaeT pe3y/lbTaThl TUTpoBaHus. Kpome
TOTO, TOTJIOIAsl BJIATy W IMOKCH] YIJIEpPOAa, THUAPOKCH] HATpusl M3MEHSET CBOIO Maccy Ha Bosfyxe. Hakonen, u3
IIPUTOTOBJIEHHOIO PacTBOPa IPUXOAUTCA OCAKIAThb HOH CO3%  peiictBreM xnopuga Oapust BaCl,. Ilostomy
nenecoobpaznee rotoButh npubmusurensHo 0,1 M pactBop NeOH wu3 Gosiee KOHIEHTPHUPOBAHHOTO PacTBOPA,
3apaHee MOJTOTOBICHHOTO K 3TOH padoTe.

Jlomyctum, uto mMeercs pactBop NeOH, IIOTHOCTH KOTOpOro p m3MepeHa apeomerpom, p= 1,390 r/em’,
Maccoas noinst NeOH B 5TOM pactBope cocrasisieT 36%.

PaccunraeM, CKOJIBKO HYKHO B35Th YHCTOTO THApPOKCHAA Hatpus (My,on) M08 npurorosieHust 500 wmu
npudmmsurensHo 0,1 M pactBopa:

«NaoH= C"on'V MnNaoH = 0,1*0,5%40 =2,0T.
Tak KaK c%Neon = 3690,
B 100 r pactBopa coaepxurcst 36 r NeOH

2 L]
100 ~ 5,56 r
B X T pacTBopa comepxurcs 2 T NeOH
3Hauut, 4toObl mpurotoButh 500 M mpubausurensHo 0,1 M pactBopa NeOH, mamo B3aTh 5,56 T pactBopa ¢
maccoBoit goseil NeOH 36%. UtoGsl He B3BEHMMBATh PacTBOP, JIyUIIE IEPECUNTaTh Maccy Ha 00bEM, HCIIOIb3Ys
3Ha4Y€HHE TIOTHOCTH:
x K K6
V=—=. ~ 4,0 mn
0139
Oror 00meM pactBopa NeOH oTMepuBarOT MEpHBIM NIWIHHAPOM (WM TPaayHpPOBAHHOW MPOOHUPKON),
pasz0aBisitoT Bogoi 1o 500 M M TIIATENBHO NepeMenrBaioT. PacTBop XpaHsT B OyTBUIM C 3aKpbITOH NMpPOOKOH, B
KOTOPYIO BCTaBIICHa CHENHalbHAs TOTJOTHUTENbHA TpyOKa C HATPOHHOH W3BECTHIO, IIPEMATCTBYIOMICH
MIPOHWKHOBEHHIO INOKCHAA Yriiepoaa B OyTeutk ¢ pactBopoM NeOH.
2. IIpuroroBjdeHHMe CTAHIAPTHOIO PACTBOPA LIAB €JIEBOW KUCJIOTHI
H,C,0,-2H,0. B3aumoieiicTBUe maBeneBoi KUCIOTHI C THAPOKCHIOM HATPHUs MIPOUCXOINT MO YPaBHEHHUIO
H2C204+2AOH:N92C204+2H20.
DxBuBanenT H,C,0,*2H,0 cocrasmsier V H,C,04-2H,0.
Maccy HaBecku miaBeneBOi KucimoTel mis mpuroTtoBieHus 200 mi 0,1 H. pacTBOpa pacCUUTHIBAIOT II0
tbhopmye:
m(H2C204- ZHZO) = C(1/2H2C204' 2H20) *Vim M(1/2H2C204° 2H,0 ),

m(H,C,04¢ 2H,0) =0,1+0,2+63,04=1,26r

B3BemmBaloT Ha TEXHHMYECKHX Becax OIOKC (WJIM 4YacoBOE CTEKNIO), 3aTeM B 3TOM OIOKCE B3BEUIMBAIOT Ha
TEXHUYECKUX BeCcax HaBECKY MEPEKPUCTAIUIM30BaHHON IIaBeneBoit KucioThl (1,2-1,5 r). TouHO B3BemMBAIOT OIOKC C
HaBeCKOl Ha aHanmuTHYecknx Becax. OCTOPOYKHO IEPECHINAIOT IIABEJIEBYIO KHUCIOTY 4Yepe3 CyXyl BOPDOHKY B
TILATEJIbHO BBIMBITYIO MEpHYI0 KosOy. BlokC ¢ ocraBmIMMuCS B HEM KpyHNMHKaMH{ IIaBEIeBOH KHCIOTHI CHOBA
B3BCIIMBAIOT HAa aHAJUTHYCCKHX BeCax M IO Pa3sHOCTH HAXOJAT MacCy INABeJIeBOW KUCIOTHI B Kkojbe. Crpyei
JHMCTHJUTMPOBAHHOM BOJIbI U3 MTPOMBIBAJIKH CMBIBAIOT I[ABEJIEBYIO KHCJIOTY U3 BOPOHKHU B KoJOy. Vcnonb3oBaTh st
PACTBOPEHUS IIABENICBOM KHCIOTHI MOKHO TOJIBKO CBE)KEKHILSTYCHYIO AMCTHIUIMPOBAHHYIO BOAY, HE COJCPIKAIIYIO
C0,, Tak KaK MPUCYTCTBHE MOCIIEAHETO NCKaXKaeT Pe3yJIbTaThl TATPOBAHUS C (PEHOIPTATICHHOM.

JIMCTIIIIIMPOBaHHYIO BOJIY JOO0ABJISIOT B KOJOY Tak, 4yTOObI OHAa Oblja 3aloJiHeHa MPUMEPHO Ha ’l; oGbema,
BBIHMMAIOT BOPOHKY M IIEPEMEIINBAIOT COJEP)KMMOE KOJIOBI IIJIaBHBIMH KPYTOBBIMH IIBMKCHHUSIMH 70 IIOJTHOTO
pacTBOpeHus 1aBeneBoil Kucnotsl. [lociie aToro pactBop B K0j0e IOJMBAIOT JI0 METKH AUCTHILIMPOBAHHOW BOIOM.
[IpUroToBiICHHBIl PAacTBOP TIIATENBHO IEPEMEIINBAIOT, HECKOJBKO pa3 IIepeBEpThIBas U BCTPAXUBas KoJOy,
Npe/IBapUTEIbHO 3aKPBIB €€ IPOOKOii.

PaccuuTHIBaIOT THTP U MOJISIPHYIO KOHLICHTPALIUIO SKBUBAJICHTA TI0JIyYeHHOTO PacTBOpa:

T(HCO-2HO) = ™#€.0.212.9)
2 2 4 2
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T(H,C,04/2H,0)-1000
M (L1/2H,C,04"2H,0)

4. Yecranoska konunenTpanuu pactsopa NaOH no maseseBoii Kuciore.

C(1/2H2C204'3 HZO) =

PactBOop rHApokcuma HaTpUs HaIMBAOT B OMIOPETKY, MpPEABApUTEIBHO TIIATEIBHO BBIMBITYIO U
onoyiocHyryto pacteopom NaOH. OtOuparor mumerkoit BMectumMocThio 20,00 MJI pacTBOp NIABEICBON KUCIOTHI
(MUTMETKY MpeIBapuTeIbHO HE0OX0IMMO BBIMBITh M OMOJIOCHYTh 3TUM PacTBOPOM), IEPEHOCAT B KOHUYECKYIO KOJIOY
BMectuMocThio 200 i1, noGasnstor 4—35 kanens ¢eHosnpTasenHa U THTPYIOT pactBopoM blaOH no mossnenus
0JieIHO-MaJIMHOBOM OKpACKH, He HCYe3arollei mpu B30anTeiBaHuu B TeucHue 30 C.

ToyHoe TUTpOBaHHWE B NPHUCYTCTBUH (EHONPTATIEHHA BO3MOXKHO TOJBKO B PAacCTBOPE, HE COJAEpKAIIEM
COz, HNHa4YC MAJIMHOBAA OKpACKa MOABUTCA JIMIIb IMMOCJIC CBA3bIBAHUS yl"OJ'ILHOﬁ KHUCJIOTHI:
H2CO03 + NaOH = blaHCO0s + H20,

W Ha TUTpOBaHWE OyIeT M3pacxo/]OBaH 3aBBINICHHBIH 00BEM THApPOKcHIa HaTpus. [loaToMy aist MPUrOTOBIICHUS
I1aBEJIEBON KUCTIOTHI OEpyT MpeBapPUTEIBHO MTPOKUIITICHHYIO JUCTHIUTHPOBAHHYIO BOLY.

TurpoBaHue NPOBOAAT HE MEHEE TpeX pa3, YTOObI pa3HMIA MEXAY HapajuICIbHBIMH THTPOBAaHUSAMH He
npesbimana 0,1 M1, ¥ HaXOAAT CpefHee 3HaueHHe 00beMa THTPAHTA.
Konnerntpanuto pactBopa blaOH paccunTsiBatoT o dopmyie:

c(1/2H,C,0,m 2H,0)m V(1/2H,C,04m 2H,0 )
V (NaOH)

e V(1/2H,C,0;, m 2H;0) — Bmectumocts mmmerku, Mim; VyoH — o6beM pactopa blaOH,
U3pacX0JJ0OBAHHOTO Ha TUTPOBAHUE, MIL.
TurpoBanue uccnegyemoro pactsopa HC1 pactsopom blaOH.
[lomyuenHslii B MepHOW KoibGe pacTBOp (C Heu3BecTHBIM conepkaHneM HCI) poBomaT 10  MeTKH
JUCTUJUTUPOBAHHOM BOJOM, TIIATEIRHO nepemenmuBaroT. Orouparot numnetkoi 20,00 M1 3TOro pacTBopa, MepeHoCsT
B KOHHYECKYIO KOJIOY M TUTPYIOT ¢ (heHOoI(TaTIenHOM JI0 MOSIBICHUS OJIeJHO-MaJIMHOBOH OKPACKH, HE MCUe3aronen
B Teuenue 30 c.

[IpoBoaAT HE MeHEe TpeX TUTPOBaHUH, pasnudaromuxcs He Oonee dem Ha 0,1 mir, m 6epyT cpenHee 3HaAYCHHE.
PaccunrsiBator konueHtpanuto HC1 o dopmyie

¢(HCl) = c(NaO\IjZ;C\f)(NaOH)

rie Vir — BMECTUMOCTb UIETKH, MII; Vnagn- 006eM pacTBopa blaOH, u3pacxo/10BaHHOIO Ha TUTPOBAHHE, MIL.
Conepxanune HC1 paccuntsiBaroT mo dopmyie:

HCm M (HCI) w V
m(HCI) = o C).looc() Cl) m Vi

c(NaOH) =

Jlabopartopnast padota Ne7.
Omnpenenenue coaep:xkanus Na,CO3;B pacTBope
B ocHOBe onpenienenus JeKAT peaKus
No,CO5+ 2HC1 = 2NeC1 + H,0+CO02.

OxBuBaneHT bla,C03 B aT0i1 peakiuu pasen Y bla,CO3.

I[purorosienne padouero turpoBanHoro pacrsopa HCI1. PactBop HCI TOYHOH KOHIIEHTpallMU HENb3s
MIPUTOTOBUTH HEIOCPEICTBEHHBIM pa30aBIeHHEM KOHIEHTPHPOBAHHOW XJIOPOBOJIOPOAHON KucinoThl. [losTomy
CHaydaJla TOTOBAT HpI/I6HI/ISI/ITeHBHO 0,1 M pacTBOp KHCJIOTBI M 3aTEM YCTAaHABJIMBAIOT €TI0 TOYHYIO KOHICHTPAUIUIO
no TerpabopaTy HATpUsl WIM JIpYyroMmy BewlecTBY (Hampumep, no Oe3BogHOMY KapOonaTy Harpusi bla,COg).
Haubonee ymobeHn TeTpabopaT HaTpus, Tak Kak HyTeM mnepekpucramuiusanuu npu 60 °C v BBICYNIMBaHHS Ha
BO3IyXE 3Ty COJIb JIETKO IIOJYYUTH XUMHUYCCKH YHCTOW, TOYHO COOTBEeTCTBYyIomei ¢opmyne bla,B,0,-10H,0.
TerpabopaT HaTpusl yIOBIETBOPSET M JAPYTUM TPeOOBAaHMSAM, IPEIBIBISIEMBIM K YCTAHOBOYHBIM BEIIECTBAM. JTO
BEIECTBO YCTOWYMBO B INMPOKHX TIPEJeTax BIAKHOCTH BO3[yXa, HMEET JOCTaTOYHO OOJIBIIYI0 MOJISIPHYIO MaccCy
skBuBaiienTa (190,7 r/moins).

Boausie pactBopsl bla,B40; BeiieacTBHE rHApOIIH3a UMEIOT IIEI0YHYIO PEaKIIHIO:

B,0 *+5H,0=2H2B03-+ 2H;3BOs3,
2H2B03" + 2H20 = 20H" + 2H3BO3

2. -
win cymmapuo: B407° + 7H,0 = 2HO™ + 4H3BO0;3.
[TosTOMy BOjIHBIE paCTBOPHI TeTpabopara HATPHsE MOYKHO TUTPOBATh KuciaoTaMu. CyMMapHO TUTPOBAHUE
TeTpabopara XJIOPOBOJOPOIHON KHCIIOTOM MOKHO MPEACTABUTh YpaBHEHUEM

bla,B,0;+ 2HC1 + 5H,0 = 2Na01+4H3BOs3.

B pesynpraTte peakuum HakaruMBaeTcs ciabas opToOopHas kucnora. CremoBarensHo, pH pacTBopa B TOYKe
SKBHUBAJCHTHOCTH OyIeT HECKOJBKO MEHbIIe 7, W JUIi TUTPOBAHUS CIIEAYEeT B3STh B KauecTBE HHIMKATOpa
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METHJIOBBIN OpaHKEBBIH (MM METHIIOBBIA KPACHBIN).

IMpurorosiienue 500 M npudausureasto 0,1 Mpacreopa HC1. Jlonyctum, uro
umeercs pactop HC1, mia0THOCTH KOTOPOTO p U3MEPEHa apeoMeTpoM, p= 1,179 r/em®. Maccosast nost HC1 B 5toM
pactBope 36%. PaccunTaem, ckoibko HYKHO B3sTh ynctoid HC1 (myc;) anst npurotoBnenus 500 mu
npubnmsurensHo 0,1 M pactBopa:
HIna=Cucy * V * M,,,. =0,1*0,5*36,5 =1,825r.
Tax Kak c%,, = 36%, B 100 r pactBopa comepxutcst 36 T HC1 B x T pactBopa comepxutcs 1,825 r HC1

=5,07r.

3uauurt, Ay npurorosieHus 500 M npubnusurensho 0,1 M pacrBopa HC1 Hamo B3saTh 5,07 T pacTBOpa C
maccosoii goneit HC1 36%. UtoOs! He B3BEIMBATH PAaCTBOP, JIyUIlIe IEPECUNTATh Maccy Ha 00bEM, UCTIOINB3Ys

V:X_ 207 =4,3 mn
0 1,179

3HaYeHHE IUIOTHOCTH P:

OT0T 00BEM KOHIEHTPUPOBAHHOW KHCIOTBI OTMEPHBAIOT MEPHBIM IWIMHAPOM (WM TPagyHpOBaHHOU
POOHpPKOIT), pa30aBIAIOT BoAo# 10 500 M ¥ TIIATEIBHO ITEPEMEIIHBAIOT.

11 PUTOTOBJICHHE CTAHJApPTHOI'O pacTBopa TeTp abopara HATpHA. CormnacHo
YpaBHEHHIO PEaKINy PKBUBAICHT TeTpabopara HaTpus coctaBiseT V Ka,B,0,°10H,0.

Maccy HaBecku TeTpabopara Hatpust st npurotoienus 200 i 0,1 H. pacTBOpa pacCYMTHIBAIOT MO (opMmyJie

mNayB407¢ 10H,0= C,NayB4O7¢ 10H,0 Vvk* M xxNapBsO7e 10H,0

M1oNaB4O7¢ 10H,0= VMNa,B,O7¢ 10H,0 = V+381,4= 190,7 I/MOJIb,
mvNa,B,07* 10H,O = 0,1 * 02*190,7=3,814 r.

B3BemmnBaoT Ha TEXHUYECKHUX Becax OIOKC (MJIM YacOBOE CTEKJIO), 3aT€M B 3TOM OOKce Ha TEXHMYECKHX Becax
B3BCIIMBAIOT HaBEeCKy TeTpabopara Hatpus (3,5—4,0 r). TouHo B3BemmMBarOT OIOKC C HABECKOH HA aHAIMTHYCCKUX
Becax, 3aT€M OCTOPOXKHO INEPECHINAOT TeTpadopaT HATPUs Yepe3 CyXyl0 BOPOHKY B TIIATEJIBHO BBIMBITYIO MEPHYIO
KosIOy. Brokc ¢ ocTaBmmMMUCS B HEM KpyNMHKaMu TeTpabopara HaTpHsl CHOBA TOYHO B3BEIIMBAIOT M IO Pa3HOCTH
HaxXoJAT Maccy Terpabopara Harpusi B kojbe. Crpyell ropsiueil AMCTHINIMPOBAHHOW BOJBI W3 TPOMBIBAJIKH (B
XOJOJHOM BoOZe TeTpabopaTr HATpHUsA PaCcTBOPSETCA IUIOXO0) CMBIBAIOT TeTpadopaT HaTpus W3 BOPOHKH B KOJIOY.
JIOGABISIOT eIe CTONBKO ropsuell BOAbI B KOJIOY, 4TOGb OHA OblIa 3alONHEHA Ha /3 00beMa, BHIHUMAIOT BOPOHKY,
ONOJACKUBAIOT (B Ty ke KOIOYy) HIDKHHM €€ KOHeIll C. TOMOIIbI0 IPOMBIBAJIKM. BpaliaTenbHbIMU JBIKECHHSIMU
MIEPEeMEIINBAIOT COJIEP)KUMOE KOJIOBI JO TOJHOTO pacTBOpPEHWs. PacTBOp OXJaXHaroT, IOJUBAIOT OO0 METKH
JUCTUUTMPOBAHHYIO BOJY M 3aKpbhIBalOT nMpoOkoi. Heckomnbko pa3 mepeMeImBaroT, ONpOKHAbIBas K00y MpoOkoit
BHU3.

PaccunThIBalOT TUTP U MOJISIPHYIO KOHLIEHTPAIUIO SKBUBAJIEHTA TIOIyY€HHOTO pacTBOpa:

YcranoBka KOHIEHTPaUHH pactBopa HC1 mo Tterpabopaty HaTpus .

m(NazB407'1OH20)

TNazB407’ 10H20 = V

T(Na,B4O- -10H,0)

C12NayB407+ 10H,0
HETEERAT AT M(1/2NayB,O-m 10H,0)

Bbroperky

TIIATEILHO MOIOT M OIIOJIACKMBAIOT HEOOJIBIINM KOJIMYECTBOM IpUrorosieHHoro pacrsopa HC1, uyTo0bl ynanute u3
Hee OCTAaTOK BOJAbI. bropeTky HamosHA0T nouTH AoBepxy pactBopoM HCI, ymansror my3bIpek BO3AyXa M 3aloJIHSIOT
pacTBOPOM KaIMILIA.

B uymcryro koHumueckyro koinOy BmectuMocThio 200 mi mepeHocst mnumerkod 20,00—25,00 mim pactBOopa
Terpabopara HaTpus (TUIETKAa JOJDKHA OBITE TPEABAPUTEIHHO BBIMBITA M OIOJIOCHYTA 3THM PacTBOPOM),
N00aBISIOT 1—2 KamiMm METHJIOBOTO OpaHXeBoro. B npyroi Takoil ske kojiOe rOTOBSIT «cBHAeTenb». s aToro
MEpPHBIM [HUIUHAPOM OTMepuBarOT 40 MJI JUCTHUIMPOBAHHOW BOJABI, AO0ABISIIOT [—2 Kamid METHUIIOBOTO
OpamXeBOTO M | Kamumo KHCIOTHI M3 OIOPETKM TaK, YTOOBI MOSBHJIOCH CIa00-pO30BOE OKPALIMBAHHWE PAcTBOPA.
[Mocxe atoro ycranaBiuBaroT ypoBeHb pactBopa HC1 B GropeTke Ha HyIe.

Konby ¢ pactBOpoM TeTpabopaTa HATpHs CTaBAT IMOA OOpeTKy Ha JucT Oermoil OyMarsm W MPUCTYHAOT K
TUTPOBaHMIO, MEIUIEHHO NpuiuBas u3 Oroperku pactBop HC1 u HempepbIBHO nepeMelinBasi >KHIKOCTh IUIABHBIM
KpPYrOBBIM [IIBIDKEHHEM KOJIOBL. HyKHO ylIoBHTHP MOMEHT, Koraa oT omHoii kammm HCl mepBoHaYambHO IKENTHIH
pacTBOp TpHOOpeTaeT 4yTh PO30BATHI OTTEHOK — TaKOH, KaK y INPHUTOTOBJIEHHOTO «cBHAETENs». Jl0OMBIIUCH
NepeMeHbl OKPacKH OT OJIHOM KaIlull TUTpaHTa, OepyT OTCYeT Mo OrpeTKe M 3almMChIBAIOT ero. Ecim HimkHUN Kpait
MEHHCKA HE COBIIAJIACT C JICJICHUEM OIOPETKH, HA IIa3 OTCYUTHIBAIOT YHCIJIO COTHIX JI0JICH MUJUTHIINTPA.

TutpoBaHue MpoBOJAT HE MEHEe TpeX pa3, JOOMBasCh, YTOOBI pa3HHLA MEXIy NapajuleIbHBIMA THTPOBAHUSIMHU
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_ ¢(1/2NazB4O7m 10H20") m V (Na,B,O7 m 10H,0)
“HCI'=
oputa He 6omee 0,1 M1, ¥ HAXOIAT CpeHEe 3HAUYCHHE 00beMa THTPAHTA.
Konrnenrtpanuio pacteopa HC 1 paccuuThiBaroT o Gpopmyiie
V (HCI)

rne V — BMECTUMOCTb MUIETKU, MIT; Vyci— 00beM pactBopa HC1, u3pacxo10BaHHOTO HA TUTPOBAHUE, MII

TuTpoBaHue HccIeIyeMoro pacrsopa kapoonara Hatpus pactBopom HCI. INonmydeHHsIit B MepHO# Koibe
pactBop (c HemsBecTHBIM coxaepxanueM Ne,CO3) MOBOAAT OO METKH JHCTHJUIMPOBAHHOM BOJOH, TIIATEIHHO
nepememuBaoT. Otompator munetko 20,00 M, mepeHOCAT B KOHUYECKYI0 KOJIOY W THUTPYIOT C METHUIIOBBIM
OpPaH)KEBBIM KaK IIpH ycTaHOBKe koHueHTpauu HCI.
PaccuntpiBaroT KoHIIeHTpanuio pactBopa Ne,COz mo hopmyie:

c(HCI) m V (HCI)
= V(Na; COjy)

rme V(Na;COgz) — Bmectumocts mumerku, mim; Vyc— o06bem pactBopa HCI, H3pacxomoBaHHOTO Ha

1000

rie Vi —smectumocts Meproii koi6s1, mit; M(1 / 2 Nay COs) — monspras macca sxsuanenta NayCOs, 1/MOJIb.

M(1 /2 Na,CO3) =6 M(NayCOg3) = 6 *106 = 53 r/monns.

TUTPOBAHHE, MIL.
Conepxanue Ne,CO; paccuMTBIBAIOT 1O (hopMyIIe

m(NnCHA C{l/2NﬁzCO3) ] M(]/ZNCl2C03) m
m( NIICOs)

JlabopaTopras pabora Ne 8.
Omnpenenenue o611eil KeCTKOCTH BOABI
JKecTkocTs BOABI BEIpaXKaeTCsl B MMOJIb/3KBUBAJICHTOB HOHOB MAarHus M KJIBIMS B 1 11 BOABL
B ocHoBe meToa onpeneneHus JexKuT peakuus B3aumoaeicTBus D[ATA ¢ consiMu Maruus v KajabLus:
H ,Y* + Mg* + OH ~ = MgY? + 2H,0
1. IIpuroroBiieHne padouero THTpoBaHHOT0 pacteopa J/TA.
[Ipurotoute TMTpOoBaHHEIN pacTBop DATA mo TouHON HaBecke Henb3s. '0TOBAT pacTBop KoHueHTpamuu 0,1

H. M YyCTaHaBJIMBAIOT €ro TOYHYI0 KOHIeHTpamuio no ycranosoudomy semectBy MQSOsm 7HO(umu conn
KaJIbIIUS).
B cooTBeTcTBUU C BHIIIE NIPUBEACHHON peakuueit

FT™ (QITA) = 1/2 /,.(MgSO,m 7H,0) = 1/2

Haecky D/ATA ans npurotosienus 500 mi 0,1 H. pacTBopa pacCUNTHIBAIOT 110 (hOpMYyIIE:

m(QATA) = c(1/ 224TA) m V w M(1/ 23T/]A4)

rae V-00bem pactBopa, MII

m(ATA)=0,1m05m1861=93r

B3pemmBator HaBecky O/ITA 9,3 r Ha TeXHMYECKHMX BecaX, NMEPEHOCIT B CKISHKY Uil paboduero pacTtsopa,
pacTBOPSIIOT B BOJE, JOJHMBAIOT BOAY A0 oO0bema 1 J1 m mepememmBaioT. KOHLIEHTpALMIO MOJYYEHHOTO pPacTBOpa
IPOBEPSIOT 110 CTAHIAPTHOMY THTPOBAHHOMY pacTBopy yctanosounoro Bemectsa MgSOym 7H,0.

Hagecky cynbtara maraus st npurorosnerus 200 mi 0,1 H. pacTBoOpa pacCUMTHIBAIOT O (OpMyIIe

m(MgSO.m 7H,0) = 0,1 m 0,2 m 123,15 = 2,45 r

HaBecky B3BemMBalOT B OIOKCE Ha aHAIMTUYECKUX Becax, HEPEHOCAT B MEPHYIO KoJIOy BMecTuMOCThi0 200 mi,
pacTBOpsisi B XOJIOJHOW IUCTHIUIMPOBaHHON Boxe. PacTBop m0BOAAT 10 METKM AWMCTHIUIMPOBAHHOW BOJOW M
MIePEeMEIINBAIOT. PacCUMTHIBAIOT TUTP M MOJIIPHYIO KOHIIEHTPAIMIO SKBUBAJICHTA MTOJIYYCHHOTO PAcTBOPA.

YcranaBnuBaOT KOHIEHTparwio pactBopa J/ATA mo THTpOBaHHOMY CTaHIAPTHOMY pacTBOpY cCyibdara
Maraus. s storo pactBop D/JTA nHammBarot B 6ropetrky. B konly mis tutpoBarus munetkoit neperocst 20,00—
25,00 ma pactBopa cyibgara Maruus, no6aBimsmor 5 wmi ammonmiinoi Gydeproit cmecn (NHzOH+ NH4CI) ¢
pH = 8—11. Ilpudasisiror 7—8 kamenb pacTBopa HHAWKaTOopa (3pHOoXpoma uepHoro T). OOpasyercss KOMIUIEKC
MeTajyla ¢ MHIMKATOPOM, PAacTBOP OKpAIIMBAeTCs B KPAaCHBII LIBET, €ro TUTPYIOT padounm pactBopoM DJTA no
nepexoja KpacHOH OKpacKH B CHHIOIO (0e3 KpacHOBAaTOro OTTEHKA) OT OJHOW HM30BITOYHOW Kallld THTPaHTA.
TutpoBaHne NpoBOJIAT HE MEHEE TPEX pa3 M HaXOJAIT CpeAHee 3HAaueHWe O0beMa THTPAHTA M3 CXOMSIINXCS
OTCYETOB.
Konnentpanuio pacteopa D/ITA paccauTsIBaIoT o Gopmyie:
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C(1/2 MgSO4I7H20) IV(MgSO4I7H20)
V (QATA)

rae V-smectumocts munetku, Mt V(3/TA)-o06bem pactBopa D/ITA, u3pacxo10BaHHOTO HA THTPOBAHUE, MII.
2. TuTpoBaHHe HcclIeayeMOro pacTsopa (Mgz+, Caz+). [NomyueHHbIil B MEpHOH KOJIOE MCCIIEAyeMbIl pacTBOP
JIOBOJISAT JI0 METKHU JUCTUIUIMPOBAHHOM BOJIOM, TIIATENBHO TiepeMeruBaloT. [lepeHocst nmunetkoit 20,00—25,00 mu
MOJIyYSeHHOTO PacTBOpPa B KOHHMYECKYIO KOJIOY, IPHUOABIISIOT aMMOHHUKHYIO Oy(epHyI0 cMech, SpHOXpOM uYepHBIH T
u TUTPYIOT pactBopoM DJITA no mosiBieHus cuHed okpacku. IIpoBOIsIT He MeHee TpeX TUTPOBAHHUH, PE3yAbTATHI
KOTOPBIX pa3nuyarorcs He 6osee, ueM Ha 0,1 M, OepyT cpeHee 3HaUEHUE.

c(112D/TA) =

Ilo pe3yiibTaTaM TUTPOBAHUA PACCHUTBIBAKOT KECTKOCTHL BOAbL )K, KOTOpass BbIpaKaeTCd YHUCIOM MMOJIb-

sKkBHBaeHTOB HOHOB Ca?* 1 Mg Ha 1 11 BoIbI:
c(1/291TA) -V(OIATA) -1000
V (HO)

rae Y(3ATA) — o6beM pactBopa DJITA, M3pacXoI0BaHHOIO Ha TUTPOBaHHE, MIT; V (BOJbI)—O00BEM BOIbI, B3SATOM
JUISL TATPOBaHUsI (BMECTUMOCTD IHUIIETKHU), MIL.

MeTo0M KOMILIEKCOHOMETPHH MOXHO OIpEAEIHTh He TOIbKo obmee coxepxanme Ca’’ u Mg®'s
pacTBope, HO U COAEpKaHUE KaXXIOTO M3 3TUX AIEMEHTOB. [IJi1 3TOT0 CHayajga TUTPYIOT OAHY HMOPIMIO pacTBOpa
TaK, KaK OIICAHO BBIIIE, 3aTeM B JAPYrOil MOPIHHM pacTBOpa THTPYIOT Tombko Ca’’, mpuMemHsisi B KadecTBe
WH/MKATOpa MYPEKCHJ —AaMMOHHHHYIO COJb IypnypHOH KuciaoThl. Mypekcun npu pH>9 okpameH B cuHe-
¢uoneroBslii uBeT, npu pH<9 — B KpacHO-(uoeToBHId. [[BeT KOMIUIEKCOB MypeKcuIa ¢ MeTalllaMU— KpacHBIN
WM KENThIH, IO3TOMY ¢ MyPEKCHAOM TUTPYIOT B LIEIOUHOMU Cpefie.

Jns onpenenenus Ca®" k 25,00 mu HCCIIeAyeMoTo pacTBopa nobaBmsaror 6—8 M 2 H. pactBopa NaGK, cyxyro
CMeCh MYpEKCHIa C XJIOPHIOM HaTpus (pacTBOp IOJDKEH MMETh PO30BBIM LBET) M THUTPYIOT pactBopoM DHATA mo
Tepexoaa OKpacku B (uonetoBo-cupenenyo. Momsr Mg npu stom ocaxmaiores B Buxe Mg(GH),u He pearmpyer
¢ OTA.

3nasg 06vem pactBopa D/ATA, H3pacxoT0OBaHHOTO Ha TUTPOBAHUE Ca®* uMn** ¢ SpHUOXPOMOM YepHBIM T, 1 00BeM
TUTPAHTA, U3PACXOJOBAHHOTO HA TUTPOBAHHUE Ca®*, HaxomaT oGbeM pactBopa DJTA, koTopbIil pacxomgyercs Ha
tuTpoBanue Mg”'.

KpuTepnu oueHKH U1 CTYIEHTOB OYHOIH M 04HO-3204HON Gopm 00yueHHs:

Kpurepuu oneHnBaHus oTYeTa Kpurepun oneHnBaHUS
CTyIeHT IpenoCTaBHJ MHUCHMEHHBIH OT4YeT Mo JabopaTopHOM paboTe M OTBETHI HA BCe 5 «OtnmaHO»
BOIIPOCHI ITperoaBaTes o TeMe
CTyIeHT IpenoCTaBUJ IHCbMEHHBIH OTYeT IO JabopaTopHOW paboTe M OTBETHJ Ha Bce 4 «Xopomio»
BOIPOCHI ITPENoaBaTellsi 0 TeME, JOIyCKas IPU 3TOM HEKOTOPBIE OMIMOKU M HEIOUETHI
CTyleHT HpeIoCTaBUJ MUCBMEHHBIH OT4YeT Mo JabopaTopHON paboTe M OTBETHI HA BCe 3 «Y 1OBIETBOPHUTEILHOY
BOITPOCHI NIPEMOAABATEIS 10 TEME, JIOMYCKas Py 3ToM 1-2 rpy0Obie ommOKH 1 HeJOUeTh
CTyIeHT He MPEeJoCTaBUII ITHChMEHHBIH OTYeT 10 JabopaTopHoi pabore u oTBeTwiI Ha Bee| 2 «HeynosneTrBopurenbHO»
BOIIPOCHI IIperoaBaTes o TeMe

3agaHus 1151 KOHTPOJBLHOM padoThI AJIsl CTY/ICHTOB 04HO-32049HOM (opMBbI

Onucanue KOHTPOJIbLHOU PadoOThI:

Kontponbaast pabota siBimsiercss (GopMod KOHTPOJS CTYIEHTOB MPH HU3YYCHHH Kypca
JTUCIUIUIMHBL. Perienus 3amad U OTBETHI HA TEOPETUYECKHE BOMPOCHI JOJIKHBI OBITH KOPOTKO H
4eTKo oOocHOBaHbl. [lpu pemeHun 3amad  HYKHO TNPUBOJIUTH BECh XOJ peEUICHUS U
MaTeMaTHYecKHe MmpeoOpa3oBaHus, U30upas mpocTeilmuil myTh pemeHus. KonTponbHas pabora
JOJDKHA OBITh  akkypaTHO odopmiieHa. s 3aMeuyaHud TperojaBareiiss HaJAO0 OCTABISITH
JOCTaTOYHO UIMPOKHE TMOJsl, MUcaTh 4YeTKo U sicHo. Homepa u ycioBus 3agad cieayeT
MEepPEenuChIBaTh B TOM TOPSI/IKE, B KAKOM OHHM YKa3aHbl B 3aJaHud. B koHIle paboThl cieayer
MIPUBECTH CIIMCOK HCIOJB30BAaHHOW JHUTEpaTyphl C YyKa3aHHeM roja uzganus. Paborta momxHa
OBITh JAaTHUPOBAaHA W TMOJIKCaHa CTyaeHTOM. KoHTposibHas paboTa, BHINOJHEHHAs] HE TIO CBOEMY
BapHaHTYy, MpernojiaBaTelieM He pEeleH3UpPYeTCs U He 3auuThiBaeTca. Eciu KOHTponbHas pabota
HE 3a4YTeHa, €€ HYXXHO BBITIOJIHUTH TTOBTOPHO C YYETOM yKa3aHUU MpernojaaBaTessl U BBICIATh HA
MPOBEPKY BMECTE C HE3aYTeHHOU paboToil. cmpaBieHus cienyeT BBHIONHATH B KOHIIE TETPaJIH,
a He B peneHsupyeMoM Tekcte. KoHTponpHas paboTa BKIOUaeT 8§ 3alaHuid, AOJKHA OBITh
BBHITIOJTHEHA B OTAENbHOM TeTpanu (12-18 c1p.).
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IIpumep BapuaHTa KOHTPOJIBLHON pPadoTHI:

1. a) MeToabl XMMHUYECKOTO aHalIM3a M UX KIacCU(UKAIUSA [0 aHATUTUYECKOMY CHTHAIY
peaxiwm; 60) MeToapl XUMHYECKOT0 aHaJTN3a M UX KIIacCH(HUKAIUS 110 TIeTTH aHAIN3A.
2. a) Ilpemioxurh panMOHANBHYIO CXEMY aHalIM3a aHUOHOB! S%, S04, Sgng'an/I

COBMECTHOM TMPUCYTCTBUH. YKa3aThb AaHAJIMTHUYECKHUE CHUTHAJIBl peaKkiuii oOHapyxkeHHus. O0)
CocTaB Tpynnbl U NPUHIUIBL, TTOJOKEHHBIE B OCHOBY KJIacCHU(UKAIMU KAaTHOHOB M aHMOHOB Ha
aHanutuyeckue rpynnsl. OOmMe aHamuTHUYecKue Npu3Haku VI Tpymmbel KaTHOHOB, IEHCTBHE
TPYIIIOBOTO peareHra.

3. KucnotHo - ocHoBHas kiaccudukaius. XapakTepucTuka. J[OCTOMHCTBA M HEJOCTATKH.
3agauva. a) Paccunrats pH pactBopa NaOH c maccoBoit goneit 5% (p = 1 F/CMs). 0) Paccuurartp
pH 0,02 MOJIB/ M pactBopa mypaBbruHoM kKuciotel HCOOH.

4. [Tonsate amMQpOTEPHOCTH C TOYKH 3PEHHS] TEOPUU DIEKTPOIUTHUECKON THUCCOLUAIIUU
KHCJIOT W OcHOBaHWH. Mcmonp3oBanne aM(OTEpHOCTH B KaueCTBEHHOM aHaim3e. [Ipumepsr.
3amaya. a) Paccumrtare pH 0,1 MOIB/ M pactBopa HHUTparta HaTpus. 0) Paccumrate pH
Ooydepnoii cmecu, comepxameit 0,01 momp ammumaka u 0,1 Momp xjopuga amMmmMoHHS B | e
pacTBopa.

5. [lepeBog OIHOTO MalOpPacTBOPUMOTO BJEKTPOJMTa B JAPYrol  MallopacTBOPUMBIN
anextposuT Ha npumepe IIl rpynnsl katnoHoB. 3anaya. Beraucnute 1P cBexenpuroToBIeHHOTO
rUJapoKcuia Maraus, eciau B 500 cM° ero HACBIIIEHHOTO pacTBOpa cojepxkutcs 1,55 e 102 r
3TOro  coenWHEHWs. ©O) BiusgHWE MOCTOPOHHUX  SJEKTPOJIWTOB HA  PacTBOPUMOCTH
MajopacTBOPUMOTO CHIJIBHOTO 3JIeKTponuTa . 3anada. Paccuntate maccy cynbdara 6apus B 500
cM> HACBIILIEHHOTO pactBopa (IIP BaSO4=1,1 10'10).

6. KoHCTaHTBl XMMHUYECKOTO pPaBHOBECHUS OKHCIUTEIBHO - BOCCTAHOBHUTEIBHBIX PEAKIIMIA,
HX MaTEMaTUYECKOEe BBIpAKECHME, 3HAUeHHE. 3anava. Beruucauts Kp u onpenenuts HampaBieHUE
MPOTEKaHUs B3auMoJelcTBUsA: a) cojeil kene3a (II) ¢ mepmanranaTom Kajausi B KHUCIIOW cpeje,
eci C KMnO4= 0,1 mons/mm®, C Mn?*= 0,01 mons/nm®, C Fe?'= C Fe**=0,05 momns/am®, pH =
1.6) Comu onoBa (II) ¢ cynbdarom uepus (IV) B kxucnoit cpene, Cox =Cyoeer =0,01 MOJ‘IB/I[Mg;
pH=0,1.

7. a) Kak ucnone3yeTcsi KOMIUIEKCOOOpa3oBaHHE I MACKUPOBAHUS MELIAIONINX HOHOB,
JUISL  pacTBOPEHUST TPYAHO PACTBOPUMBIX  3JeKTpoauToB? PaccMmoTpeTth Ha  mpumepe
oOHapyxeHust noHOB kobOanbTa (II) mpu meiicTBUM THOLMAHATA aMMHOMS B MPHCYTCTBHH HMOHOB
xene3a (II1). 3amaua. PaccumTaTh paBHOBECHYIO KOHIIGHTPAIlMIO HOHOB BHCMYTa W CTEICHb
JIMCCOLHUALMN KOMILICKCHOro HoHa B 0,1 Momb/mm° pactBope Terpanonosucmyta (III) kamus. 0)
[Ipumenenue peakuuii KomIuiekcooOpa3oBaHUS B aHanIM3e KaTHOHOB IV rpynmbl i
pacTBOpPEHUS] TPYAHO PACTBOPUMBIX OJIICKTPOJMTOB, UX pas3leleHUus U OOHapyXeHHs HOHOB.
Hamucatre ypaBHeHus peakiuii, yKa3aTb aHAJIWTHYECKHM CHUTHAJ, Ha3BaTh KOMIUICKCHBIE
coenuHeHus. 3agada. PaccumTtaTh, BO CKOJBKO pa3 H3MEHUTCS pPABHOBECHAs KOHIIEHTPALIMS
HOHOB wuHKa B 0,2 MOIb/IM° pactBope Terparuapokconuukara (1) matpus, ecnmu pH pacTtBopa
m3menurtcs ¢ 10 go 12.

8. JonucaTte ypaBHEHHsI peaKUi U YPaBHATh HOHHO - 3JIEKTPOHHBIM METOJOM:
a) Kl + CuSOs4 0) CrCls+ KMnOs +H20

CuS + HNOs Kl + FeCls

Na,SO3; + KMnO, + H,O Kl + K;Cr,07 + HCI

Kpurepuun oneHuBaHMSI KOHTPOJIbHON PpadoThl ISl CTYJAEHTOB OYHO-3204HOW ¢(opMBbI
o0yueHus

- «3a4YTEHO» - BBICTABJISIETCS CTYACHTY, €CIIM KOHTpPOJIbHasg paboTa CONEPKUT HE3HAYUTEIIbHBIC
OomMOKH, OMMCKH;, HENpaBWIbHOE O(GOPMIICHHE THUTYJIBHOTO JIMCTA, CHHCKA HWCIOIb3yeMOn
JUTEpaTypHl;

- «HE3auTEHO» - BBICTABISETCS CTYIEHTY, €CJIM KOHTPOJIbHAsA paboTa COJAEPKUT HEIpaBUIbHBIE,
HETOYHBIC M HEKOHKPETHBIE OTBETHl HA MOCTABJIEHHBIE BOIPOCHI; HECAMOCTOSTENIbHBIN XapakTep
BBIMIOJTHEHUSI  OMAIllHEH KOHTPOJBHOM palOOThl; OMUCATENbHBIA XapakTep OTBETa Ha
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CpPaBHUTEIHHO-aHAIMTUIECKUE BOIPOCH], OTCYTCTBHE HEOOXOAUMBIX OOBSICHEHHH W OTBETOB;
(dakTUyeckue OmMMOKHM, IOMYyIIEHHbIE MPH OTBETE HA BOIMPOCHI; HEMPaBWIbHOE, HEOPEKHOE
odopmiieHre paboThI, HATMYUE 3HAYUTEITHLHOTO KOJIMYECTBA TPAMMATHYECKHUX OIHOOK.

S. Y4yebOHO-MeTOAMYECKOE M HH(POPMALTMOHHOE 0O0eceyeHue TUCHUIIIMHBI

5.1. IlepeyeHb OCHOBHOW M ONOJHUTEJIbHOW Yy4YeOHOW JHTepPaTypbl, HEOOXOMUMON IJIsl
OCBOCHUS TUCHHUILINHBI

OcHoBHas iuTepaTypa:

1. Xaxanunna, T. W. Anamutuueckas xumus: ydeO. mocobuwe mis OakamaBpoB / T. M.
Xaxanwna, H. I'. Hukutuna .- 3-e usn., ucnp. u gom.- M. : FOpaiir, 2014 .- 278 c. - (bakanasp.
bazossrii kypc).- ISBN 978-5-9916-2035-2 ((B mep.)). - ISBN 978-5-9692-1366-1.2.

2. OcHoBBI aHANMUTUYECKOW XxuMuU. [IpakTHdeckoe pykoBOACTBO. YdueOHOe mocobue. / moj
pen. FO.A. 3omoToBa. - M.: Beicmias mkona, 2003. - 463 c.

JlomoJiHUTeILHASI JIATEpaTypa:

3. Ananutnueckas xumus: yaueonoe nmocodue / A.M. Anapues, I'.K. Jlynenko, T.IL
AnekcannpoBa, A. A. Kazakosa. - HoBocubupck : HI'TY, 2011. - 104 c. - ISBN 978-5-7782-
1702-7; To xe [DNeKTPOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=228946

4, Pemenne 3amau nmo aHanuTU4Yeckoil xumuu : ydeOHoe mocobue / I'.H. Ilpaiitdoman, I1./.
Xanduna, O.H. bynrakosa, H.B. MBanoBa ; mom pen. I'.H. Ilpaitbman ; Munucrepctso
oOpazoBanusi u Hayku PO, @DenepanbHOe ToCylIapCcTBEHHOE OIOMIKETHOE 00pa3oBaTEeNbHOE
yupekJieHHe BbICIIET0 MpodeccruoHalbHOTO 00pa3zoBaHus «KeMepoBCKUIl ToCynapCTBEHHBIN
YHUBEPCUTETY». - 3-¢ u3A., mepepad u gom. - KemepoBo : KemepoBckuii rocymapcTBeHHBIN
yauBepcureT, 2015. - 208 c. : Tadmn. - ISBN 978-5-8353-1821-6 ; To xe [DnekTpoHHBIH pecypc].

- URL: http://biblioclub.ru/index.php?page=book&id=437487

5. OCHOBBI aHAJTUTHYECKON XUMHUHU. XHWMHUYECKHE METOJIbl aHaim3a: ydeOHoe mocobue /
W.H. Moguan, P.I'. Pomanosa, T.C. I'opbynosa, .J. EBrenseBa ; MunuctepcTBo 00pa3oBaHUs
n Hayku Poccun, ®denepanbHOoe rocyaapCTBEHHOE OIOIKETHOE 00pa3oBaTeNbHOE YUPEKICHHE
BhICIIEro MpodeccuoHabHOTO oOpa3oBanus «Ka3aHCKUI HAIIMOHANBHBIN HCCIET0BATEIbCKUI
TEXHOJIOTHYECKU yHuUBepcuteT». - Kazawp: KHUTY, 2012. - 195 c.: wm., tabn., cxem. -
bubmuorp. B kH. - ISBN 978-5-7882-1216-6; To xe [Onexkrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259000

5.2. llepeueHnb pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHUKAIIUOHHOW ceTu «UHTepHeT» H
NPOrpaMMHOro o0ecre4eHusi, He0OXOAMMBbIX /151 OCBOCHHS M CUHUILIHHbBI

- OBC «YHuBepcuterckas OMOIHOTEKA OHJIANHY;

- OBC u3ngarenbcTBa «JIaHBY;

- OBC «OneKTpOHHBIIN YNTANBHBIN 3a11»;

- www.xumuk.ru

- www.chem.msu.ru

- www.himhelp.ru

6. MaTepl/Ia.]II)HO-TeXHI/l‘lQCKaﬂ 6333, Heo0XoauMas AJ OCYyIECTBJICHUSA 06pa30BaTeJILHOFO
nmpomecca 1mo TMCuMIinHe

HanmenoBanue Bup 3ansarui HaumenoBanue odbopynoBanus,
crenraaIu3upoOBaHHbIX MPOrpaMMHOr0 00ecrne4eHus
ayMTOpHi,
KA0HUHETOB,
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Jlaboparopuii

1 2 3
Aynautopust 206 Jlexuu JleMOHCTpaloHHOE 000pYAOBaHUE: OCKa,
MPOEKTOp - 1 MIT., MEPEHOCHOH 3KpaH - 1
mt. Crienuaan3upoBaHHas MeOEIb: CTOJIBI,
CTyJbsI (26 MOCaIOYHBIX MECT).
JlabopaTopust o0mei JlaGopaTopHble JleMOHCTpallMOHHOE J0CKa, MPOEKTOp - 1
XUMUH 3aHATUS I1T., IEPEHOCHOM YKPaH - 1 mr.

Crnenpanu3upoBaHHasi MEOEIb: CTOJbI,
CTYJbs (26 MOCaIOYHBIX MECT).

[Tpubopk! 1 060pyAOBaHKE: YCTAHOBKA
TUTpOBaJIbHAs - 3 wT., pH MeTp - 1 mt.,
neHTpudyra - 1 mT., BEChl aHATUTHYSCKUC -
1 mIT., BECBI AJIEKTPOHHBIC - 1 TIT., HAOOP
apeoMeTpoB - 1 WIT., AIeKTporuTKa - 1
IIIT., TEPMOMETPHI - 5 MIT., JabopaTopHas
MOCy/1a, XMM. PEaKTHBBI.
Y4eOHO-HaIIsI IHbIe TOCO0Ous

24




MHWHOBPHAYKHU POCCUN

IIpunosxenue 1

®I'bOY BO «YOUMCKHU YHUBEPCUTET HAYKU Y TEXHOJIOT UI1»

CUBAVCKUU UHCTUTYT (OUJIMAJT) VYHuT

ECTECTBEHHO-MATEMATHUYECKHU ®AKVJIbTET

COJIEP)KAHUE PABOYEN ITPOT'PAMMBI

mucrruimael AHAJIMTUYECKASA XUMUS Ha 3 cemecTp

(HauMEeHOBaHME TUCITUTIIIMHBI)

OYHO-3A0YHAA

(hopma obyueHust

Buj padotsi

O0beM TUCHUIINHBI

O6mas TpynoemMkocTs auciuiuiabl (3ET / gacoB) 2[72
'Y4eOHBIX 9acOB HAa KOHTAKTHYIO PabOTy C MpeIo aBaTeliem: 32,2
K1 12
NPaKTUYECKUX/ CEMUHAPCKUX -
1ab0paTOPHBIX 20
npyrux (TpynmoBasi, WHIWBUAyalbHAs KOHCYJIBTAIUSI W WHBIC BHIBI

yaeOHOW JEeSATEIBHOCTH, MpeaycMaTpUBAOIINE PAbOTy OOYJaArOIIUXCS C 0,2
npenoaasatenem) (OKP)

U3 HUX, NPEIYCMOTPEHHBIC HA BBIMOJHEHHE KYPCOBOH pabOTHI/KypCOBOTO

POEKTa i
Y4eOHBIX 9acOB Ha CAaMOCTOSITENIbHYIO paboTy obyuaromuxcs (CP) 39,8

U3 HUX, MPEIyCMOTPEHHbIE Ha BBIMOJHEHHUE KypCOBOW pabOThI/KypCOBOIO
MpPOeKTa

VueOHbIX 4acoB Ha MOJrOTOBKY K
bk3ameny/3auety/muddepeniupoannomy 3adety (KoHTpoIn)

dopma(bl) KOHTPOJIA:
3a4er - 3 cemecTp
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Tema n CoAEpIKaHNE

dopma U3ydeHUsI MATCPUATIOB: JICKIIUH,
MPaKTHYECKHE 3aHATHS, CEMUHAPCKUE 3aHATUS,
J1a00paTopHbIe pabOThI, CAMOCTOSATEbHAS paboTa 1
TPYJIOEMKOCTb (B Yacax)

JIK 1P

JIP

Cp

OcHOBHas ¥ JIONOJIHUTEIbHAS
IHUTEepaTypa, peKOMeHIyeMast
CTyIeHTaM
(HOMepa U3 CrucKa)

3amaHus IO CaMOCTOSTENBHOM
paboTe CTyJIeHTOB

dopma TeKyIero KOHTpOoIIs
yCIIeBaeMOCTH (KOJIOKBHYMEL,
KOHTpOJIbHBIE pabOTHI,
KOMIIBIOTEpPHBIE TECTHI H T.I1.)

2

3 4

5

9

BBenenue B COBpeMEHHYI0 AaHAJUTHYECKYI0 XHMUIO
AHaIWTHYECKass XUMHUS Kak Hayka. [Ipenmer m 3amaum,
(OCHOBHbIE 3Tarbl pa3BUTHS AX. CrpyKTypa|
coBpeMeHHON AX: KaueCTBEHHbI U KOJHMYECTBEHHBIN
aHamm3. Merogsl  AX:  ¢u3nueckHe, XHMHYECKHE,
(u3uKo-xumMuueckue, Ouomornueckue. Kmaccubuxaumsy
METOIOB o BUJIAM aHanm3a: JJIeMEeHTHBIH,
BEILICCTBEHHBIN, (DA30BBI, MOJICKYJSPHBIH, CTPYKTYpHO-|
rpynmnoBoi, wu3oronHbid. Kimaccudukamus MeTOmOB 10|
KONMYECTBY  aHAIM3HPYEMOIO  BeI[ecTBa:  Makpo-,
[OJTYyMHKpPO-, YJIBTPOMHKPO-, CyOMHKpoaHan3. BrIOop|
MeTozla aHamH3a oOBeKTa B 3aBHCHMOCTH €r0 COCTaBa U
3a7a4y aHAITH3a.

CBs13b aQHATUTHYECKON XUMUU c
eCTeCTBEHHBIMU IMCLIHUILIMHAMH.

IPYTUMY|

BOIPOCEI JUISL 8y AUTOPHOI
paboThI

TECTOBBIC 3aJaHUA

TeopeTH4yecKHe OCHOBbI AHATHTHYECKOH XHUMHH
TepMoaMHAMHMKA M KHHETHKA XHUMHYCCKHX pEaKiuil W]
[IPOIIECCOB. KucnorHo-ocHOBHOE paBHOBECHE.
KommuiekcoobpasoBanue. OpraHuueckue peareHThl B
XUMHYIECKOM aHasms3e. OKHCITUTENBHO -
BOCCTAHOBHTEJIBHEIE PEAKIIUH.

12

PpeLICHUE paCcUYCTHBIX 3a/1a4

TECTOBBIE 33/IaHUS,
TIPOBEPOYHBIC PabOTHI

MeTpoJiornuecKre OCHOBbI AHAJIUTHYeCKOi XHMHHU
(OCHOBHBIC DOTalbl XHMHYECKOro aHaimm3a. Meron ¥
METOIMKA. AHaTUTHYECKHI CHUTHAaJ: MOJIE3HBIN
QHAINTHYECKHIl CUTHAN, aHAIUTUYECKHH CHTHanm (oHa.
(OcHOBHBIE TIOHSTHS XHMUYECKON METPOJIOTHH:
BOCIIPOU3BOJAMMOCTh U HpaBWIbHOCTh. Kitaccuduxarmus
[OTpelHoCTel aHanu3a: aOCOMIOTHAS U OTHOCUTEIbHAs,
cucreMaTHyecKas U ciydaiiHas, mnpomaxu. CrocoObl
OLICHKH INPaBHIBHOCTH: METOH J00aBOK, CpaBHEHMUE]
pe3yIbTaToOB aHaI3a, IPOBEJEHHBIX IBYMS
HE3aBHCHMBIMH ~ METOJAaMM, IIPMMEHEHHME CTaHIapTHBIX|
00pasIoB. OTt60p mpoo. Meroast BBIJICICHNS,
pa3eNeHus H KOHIEHTPUPOBAHUS

1-5

KOHCIIEKTHPOBaHHE BOIPOCOB
IUIsl OOCYKJICHHSI Ha
11a00paTOPHBIX 3aHATHUAX

oT4eT 110 J1abopaTopHOi paboTe




OCHOBBI KA4€CTBEHHOI0 aHAJIU3a

AHaJIMTHYECKasT XMMUYECKas peakuus. AHAIUTHYECKUE
npusHakd. OOmmue peakuuu. [pyNmoBbIE — PEaKIUH.
XapaKkTepHbIe peaKLuu (cnermduyaeckue u
CENIeKTUBHbIE). YCJIOBHS TPOBENCHUS aHATMTHYECKUX
XUMHYECKUX peaKIuii. Hcnons3oBanune peaxiuii]
OCaXKaeHUs, OKHCIICHHUS " BOCCTaHOBJICHUSI,
KOMILIEKCOOOPa30BaHus, HeHTpanu3anun B
KaueCTBEHHOM aHaJIH3e.

1-5

oT4eT 10 J1abopaTopHOi
pabore

TECTOBBIE 3a1aHUs, OTYET IO
nabopaTopHOit padote

I'paBuMeTpHYeCKHii (BecOBOif) MeTO

CyIIHOCTb TPaBHMETPHYECKOTO aHadM3a. [paHHULBI ero|
IPHMEHUMOCTH. Metonst OTTOHKH (mpsiMELe,
KOCBEHHBIE). MexaHu3m oOpa3oBaHusl ocajka.
Ocaxraemas M rpaBUMeTpuueckas ¢opMa  ocajka.
TpeboBaHus, npeIbsABIsIEMbIE K 0CafKaM B
KOJIMYCCTBCHHOM aHaimu3e. Bbibop ocamurens. Vcimopus
00pa3oBaHMsl KPUCTAIMYECKMX M aMOP(QHBIX OCaJIKOB.
PacTBOPUMOCTE M 3arpsi3HEHHE  OCAJKOB:  BIIUSHHE
OTHOUMEHHBIX  HMOHOB, IOCTOPDOHHHX  3JIEKTPOJIUTOB,
KoMJIeKcooOpa3oBaTeneil, temmnepatypsl, pH u mpupoms
pacTBOpHUTENS. YCIOBHS IONYYEHHS YHUCTBIX OCAIKOB.
PacueTsl B rpaBUMETPHYECKOM aHATIH3E.

1-5

OTHYET 110 TabopaTOpHOi
pabore

TECTOBBIE 3aJaHUS, OTYET [0
nabopaTopHOit pabote

Turpumerpuyeckuii (00beMHBbIIT) MeTO

CylHOCTh ~ TUTPUMETpHYECKOro  anamuza.  CrocoOsl
BEID2)XCHHSI COCTaBa pAacTBOPOB B TUTPHUMETPUUECKOM|
aHanuse. lcxopmHple BellectBa M TPEOOBaHHMS K HUM.
CTanmapTHele M CTaHJAPTH3UPOBAHHBIE  PACTBOPEL
lI3MepuTenbHas IOCyfa M €€ IIOBepKa. BrIdmcieHus B
TUTPUMETPUYECKOM  aHanu3e. MeTOAbl  THTPOBAHUS.
Touka DKBHBAJEHTHOCTH M KOHEUHAs TOYKA THTPOBAHUSA.
Kpusbie TUTPOBAHUSI. WHupukatopsl.. Br16op
MHIMKaTOpa.

oT4eT 1o J1abopaTopHOl
pabore

TECTOBBIE 3aJaHNUs, OTYET [0
nabopaTopHOit padote

Dusnyeckue U ¢usuKo-XuMHUYECKHE  MeTOIbl
aHaJu3a

Ilorenmomerpusa.  Kymnonomerpus.  doromerpuueckue
MeTo/Ibl aHanu3a. Pedpakromerpus.

Kongykromerpust. Pu3nudeckre METOAb! aHAIN3A.

4.8

1-5

KOHCIIEKTHPOBAaHHE BOIIPOCOB
IUIst OOCYKJICHUSI Ha
11a00paTOPHBIX 3aHATHUAX

TECTOBBIC 3aJaHUA

Bcero

12

20

39,8




MHWHOBPHAYKHU POCCUA

[Tpunoxenue 1

®I'BOY BO «YOHUMCKHNM YHUBEPCUTET HAYKU U TEXHOJIOT Uid»

CUBAMCKUU UHCTUTYT (OUJIMAIT) VYHuUT

ECTECTBEHHO-MATEMATHUYECKUI ®AKVYJIbTET

COJEPXKAHUE PABOYEN ITPOT' PAMMBI

nucuurmuael AHAJIMTUYECKASA XUMUS Ha 4 cemectp

(HaMMEHOBaHUE TUCITUTIIIUHBI)

O4YHO-3A0YHAA

dhopma 00ydeHust

Buna pabornl

O0BbeM IUCHUIIINHBI

O6uas Tpynoemkoctsb auctumiuibl (3ET / yacoB) 2/72
Y4eOHBIX YacOB Ha KOHTAKTHYIO paboTy ¢ Iperno/iaBaTesieM: 34,2
JIeKIUH 16
NPaKTUYECKUX/ CEMUHAPCKUX -
1ab0paTOPHBIX 18
npyrux (TpymrmoBasi, WHIWBUAYaJbHAs KOHCYJNBTAIlMS W WHBIC BHIBI

y4eOHOI JesATeNbHOCTH, NpeaycMaTpuBalone padoTy oOyyarommuxcs ¢ 0,2
npenoaasatenem) (PKP)

W3 HHUX, TIPEIYCMOTPEHHBIC Ha BBITIOJIHEHHE KYPCOBOW pPabOTHI/KYpPCOBOTO

POEKTa )
'Y4eOHBIX 9acOB HA CAMOCTOSITENIbHYIO paboTy obyuaromuxcs (CP) 37,8

U3 HUX, MPEIYCMOTPCHHBIE Ha BBITIOJHEHUE KYPCOBOW PabOTHI/KypCOBOTO
[IPOEKTA

Y4yeOHbIX 4acoB Ha MIOATOTOBKY K

bk3ameny/3auety/nuddepenupoannomy 3adety (Kontpomn)

dopma(bl) KOHTPOJISL:
3a4er - 3 ceMecTp
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Tema n coaecpKanue

dopma H3ydEHUST MATEPUAIIOB: JICKIUH,
NPaKTHYECKHE 3aHATHS, CEMUHAPCKHE 3aHATH,
J1abopaTopHbIe PabOThI, CAMOCTOSATEIbHAS PabOTa U

TPYIOEMKOCTS (B 4acax)

JIK P

JIP

CP

OcHOBHast 1 JOTIOIHUTEIbHAS
JIHTEepaTypa, peKOMeH ryeMast
CTyJICHTaM
(HOMeEpa U3 CIUCKA)

3ajaHus 0 CAMOCTOSTENBHOM
paboTe CTyIeHTOB

dopma TeKyIero KOHTPOoIs
yCIeBaeMOCTH (KOJIIOKBHYMEL,
KOHTPOJIBbHBIE PabOTHI,
KOMIIBIOTEpHBIE TECTHI U T.II.)

2

3 4

5

9

BBeenue B COBpeMEHHYIO AHAIUTHYECKYI0 XHMHIO
AHanuTHYecKas XHMHUS Kak Hayka. [Ipenver m 3amaqw,
OCHOBHbIE 3Tarbl pa3BUTHA AX. CrpykTypa,
coBpeMeHHOII AX: Ka4yeCTBEHHBI W KOJIMYECTBEHHBIN
ananm3. Meronel  AX:  Qusmdeckwe, XHMHUYECKHE,
(bi3uKo-xumnueckue, Ouomorndeckue. Kiaccubuxarms
METOZIOB o BUZIAM aHaIIN3a: JIIEMEHTHBIH,
BCIIICCTBEHHEIN, (Da3OBBI, MOJEKYISPHBIH, CTPYKTYpPHO-
rpynmnoBoi, u3oronHeld. Knaccudukanms wmeromoB mo
KOIMYECTBY  AHAIM3HPYEMOrO  BEIIeCTBA:  MAakKpo-,
[OJIlyMHKpO-, YIBTPOMHKPO-, CyOMHKpoaHamu3. BriGop
MeTOo/la aHajau3a OOBEKTa B 3aBUCUMOCTH €ro COCTaBa
3a7a4d aHAITH3a.

CBsi3b AHAJUTHYECKON XUMHHU c
eCTECTBEHHBIMH AUCHHILUTMHAMH.

JIPYTHMHA

BOIIPOCHI JUISL ayUTOPHOI
[padoThI

TECTOBBIC 3aJITaHUSA

TeopeTnyeckue 0CHOBbI AHAJIUTHYECKOIl XHMHHI
TepMonuHaMHKa ¥ KHHETHKA XHMHYECKUX pPEaKnud U
MPOLIECCOB. KucnorHo-0cHOBHOE paBHOBECHE.
KomruiekcooOpasoBanue. OpraHudeckue peareHThl B
XHMHAYECKOM aHanm3e. OKHCITUTETEHO -
BOCCTaHOBUTEIIBHbIE PEAKIIUH.

12

1-5

pellIeHNE PACUCTHBIX 3a/1a4

TECTOBBIE 3aJaHUs,
MIPOBEPOYHBIEC pabOTHI

MeTpoJiorH4ecKHe OCHOBbI AHAJIUTHYECKOH XUMHH
OCHOBHBIE 3Talbl XMMHYECKOrO aHaimu3a. Meroq u
METOAMKA. AHaIUTUYECKUIT CHUTHAIL: TOJIE3HBII
AQHAJTUTUYECKUN CUTHAJN, AHAJIUTHYCCKU curHaid QoHa.
OCHOBHBIE TOHATHS XHUMHYECKOM METPOJIOTHH:
BOCIIPOM3BOAMMOCT M OPaBUIBHOCTh. Kitaccubuxarmst
MOTPELIHOCTEeH aHanu3a: aOCONIOTHAs M OTHOCHTEJbHAs,
cucTeMaTHuecKas M ciydaiiHas, mnpomaxu. CrocoGbr
OLCHKM TPAaBWIBHOCTU: METON J100aBOK, CpaBHEHHE
pE3yNIbTaTOB aHaIN3a, MIPOBEICHHBIX JIBYMSI
HE3aBUCUMBIMU ~ METOJaMH, NPUMEHEHHE CTaHIAPTHBIX
00pasIioB. Otbop  mpod.  Meroasl  BBIJEICHUS,
pa3/ieNicHus] U KOHIICHTPUPOBaHUS

1-5

KOHCIIEKTHPOBAHHE BOIIPOCOB
UL 00CYKIeHUs Ha
11a00PATOPHBIX 3aHATHAX

oTuer 1o 1abopaTopHoii paboTe

29




OCHOBBI KA4eCTBEHHOI0 aHAJIH3a

AHanuTHYecKash XHMUYECKas peakuus. AHaINTHYECKUEe
npusHaku. OOmue peakiuu. [pymnmoBele  peakuuH.
XapakTepHbIe peakIuu (cnermduyeckue u
CEJICKTUBHBIC). YCIOBHS INPOBEJCHUS  AHATUTHYECKUX
XUMHUYECKUX peaxIuii. Hcnone3oBanne peaxiuii
OCaX/ICHHS, OKHUCIICHHS u BOCCTaHOBJICHHSI,
KOMILTEKCOOOpa30BaHMs, HeHTpanu3anuu B
KayeCTBEHHOM aHaJN3e.

1-5

OTYeT 110 JJaAbOopaTOpHOH
pabote

TECTOBBIE 33IaHUsI, OTYET 110
nabopaTopHoit padoTe

I'paBuMeTpHYecKHii (BecoBoii) MeTOx

CyIIHOCTh TPaBUMETPHYECKOTO aHaau3a. [paHULBI ero
IPHIMEHIMOCTH. Mertoxst OTTOHKH (mpsiMele,
KOCBEHHBIE). MexaHusm o0Opa3oBaHus ocajika.
Ocaxkqaemass W TpaBUMeETpUueckas ¢opma  ocajka.
TpeGoBanus, npeabsBIsIeMble K 0CaKkaM B
KOJIMYECTBEHHOM aHanm3e. BriGop ocamurens. VYcinoBus
00pa3oBaHUSl KPUCTALIMYECKHX M aMOPQHBIX OCaIKOB.
PacTBOpHMOCT M 3arpsi3HEHHE  OCAJKOB:  BIIMSHHE
OZHOMMEHHBIX  HOHOB, IIOCTOPDOHHHMX  3JIEKTPOJIHUTOB,
KoMIIeKcooOpa3oBateneil, Temmnepatypsl, pH u mpupomst
pacTBOpUTENs. YCIOBHS MONYYEHUS YHCTBIX OCAIKOB.
PacueThl B rpaBUMETPHYECKOM aHAJIM3E.

1-5

OTYeT 110 J1abopaTOPHO
padore

TECTOBBIE 3aJ[aHMUSI, OTYET MO
nabopaTopHoOit padoTe

Turpumerpuyeckuii (00beMHBII) MeTOX

CyLIHOCTh ~ TUTpUMeETpuueckoro  aHammza.  CrocoObl
BBIDQ)KEHMSI COCTaBa PAacTBOPOB B TUTPUMETPUYECKOM
aHaiu3e. lcxonHele BemiectBa M TpeOOBaHMA K HUM.
CTaHmapTHBIE M CTaHAAPTU3MPOBAHHBIE  PACTBOPHI.
3meputenbHas Iocyla M €€ IOBepKa. Brrumcnenus B
THTPUMETPUYECKOM  aHanuse. MeToisl  THTPOBaHUS.
Touka SKBHMBAJEHTHOCTM M KOHEYHAs TOYKA TUTPOBAHHMS.
Kpusrie TUTPOBAHHSI. Munukaropsl.. Bsi6op
WH/TMKAaTOpa.

1-5

OTYET 110 1a00PaTOPHON
pabote

TECTOBBIE 3aJ[aHMU, OTYET O
nabopaTopHOit padoTe

Dusnyeckue U (pusnko-xumMuyeckne  MeToAbl
aHaJIH3a

Ilorenmometpus.  Kynonomerpus.  Doromerpuueckue
MeTozIbl aHanu3a. Pedpakromerpusi.

Konnykromerpus. Pu3nuueckie METOIbI aHATIH3A.

2,8

KOHCIIEKTHPOBAHHE BOIIPOCOB
UL 00CY)KIEeHUS Ha
11a00PATOPHBIX 3AHATHAX

TECTOBBIC 3aTaHUA

Bcero

16

18

37,8

30




