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NPEANCIOBHE

AHANHTHYECKAA XUMHSA HIPACT BOKHYIO POJIb B CHCTEME NOArOTOBKH
6ynyinyx npoBU3lOPOB, TAK KaK 3HAHHA W YMEHWS, NOXYYEHHEI? CTyAEHTa-
MH npu e H3yUeHUH, HCAONABL3YIOTCA 3aTEM B CICUHANLHLIX PApMALCBTH-
YECKHX AMCLHTLIMHAEX.

CryneHTBl 3304HOTO OTACNCHHA (hapMalUEBTHIECKOTO QakyabTera
H3Y4alOT GHANMUTHYECKYIO XHMMHIO B TEYEHHE NBYX CEMECTPOB (RMATOTO H
HiecToro). B TeyeHne NATOro CEMECTpa H3YYAIOTCA TEOPETHIECKHE OCHOBBI
AHANMTHIECKOH XHMHH 1 XHMHYECKHE METOAbl 00HapyIKeHHA HeopraHuye-
CKHX BEIIECTB, a B TEYCHHE IIECTONO CEMECTPa — XMMHYECKHE H HHCTPY-
MEHTAIBHBIE METOAB! aHanu3a. VidyueHue aHanuTH4YeCKOH XHMUH CTYACH-
TAMH 3204HOr0 OTACNCHUA IPEANOAAracT BLINOAHEHNE TPEX KOHTPOSBLHBIX
paboT: onHOM B NATOM CeMecTpe M ABYX B mecrom. Ha naboparophuie 3a-
HATHA BHIHECEHL! BONPOCH!, CBA3AHHLIC C PA3NNUHBIMH PaBHOBECHAMM, HC-
TONB3yeMBIMH B BHAIHTHYECKOH XHMHH, a TalOKe THTPHMETPHYECCKHE,
CTIEKTPOCKONHYECKHE M XpomaTorpaduteckye MeToabl aHanu3a. Hekoro-
puie Tembl (npoboothop 1 npo6onoaroToBKa, METONB Pa3NENncHHA H KOH-
UCHTPHPOBAHHA, PABUMETPHUH, NIEKTPOXHMHUYSCKHE METOABI aHAIM3a M
Ap.) M3YYaAloTCd CTYAEHTAMH CaMOCTOATENLHO. 3aKaH4MBACTCA KypeC Cha-
yel rocy1apcTBEHHOrO IK3aMeHa.

JaHHoe pykOBOACTBO BKIIOHaer B cebs marepuan, weoOXoaHMBiit
IS BBINOJIHEHUS KOHTPO/bHAIX paboT, 1 METOAMYECKHE YKA3aHHA K fIpak-
THYECKHM 3aHATHNM. MaTepuan Kk KOHTPOREHLIM PaGoTraM CONEPKUT npo-
rpaMMHbIE BONPOCHE, NIPHMEPSLI PCUICHHR THIOBBIX 32434 M 3a43HUA K CO-
oTBercTBytouieit koHTponbHo# pabore.

Onucanne xaXKA0r0 NPaKTUUECKOrO 3aHATHA HAYHHACTCA C NOAPoG-
HOro NEPEUMCICHHA Lie/ieh H3yYeHHA BHIHECCHHOR Ha HErO TeMbl, NPHYEM
HX NIEPBAA YaCTh «3HAMD...» OTPAKAET PE3YNLTAT CAMOCTOATENBHON pabo-
THI CTYJICHTa [IPH TIOANOTOBKE K 3aHATHIO, a BTOpPas (YMemb...» - PE3yALTAT
ero pa6oTei Ha 3anaTHH. K kakaoMy 3aHATHIO NPHBECH NEPEYEHL BONPO-
COB JII% CaMOTIOAFOTOBKM, COOTBETCTBYIONIMX IX3AMEHAUHOHHBIM BOMPO-
caM, Wiy, no Kpaiiveit Mepe, Onn3kux k HUM 110 GopMynuporke. 3azauwm,
npeanaracMsie [UIA PeiCHHs Ha 3aHSTHAX, OTPAXAIOT OCHOBHLIC NONONKE-
HHA paccMaTpuBaeMoll TEMBI U IO YPOBHIO CHOXKHOCTH COOTBETCTBYIOT 3a-
[ayaM, BHIHOCHMbIM Ha dK3aMeH. B akcnepumeHTanpHOM 4acTH 3aHATHA
AIpYBEACHA METOANKA BLINIOARCHMA NabopaTopHoit paboTH! C KPATKHM Onu-
CaHHEM CYNU{HOCTH HCTONLIYEMbIX NPOUECCOR H C OCHOBHBIMH PACUHETHBI-
m# bopmynamu. B KOHUE PYKOBOACTBa IpHBEIEH CHHCOK AUTEPATYPHL, pe-
KoMeHayeMoli 1A H3ydeHus NPEIMEra, a TaloKe CNpasouHbiit MaTepuan,
HeoOXoAMMbIH IPH BLINONHEHHH KOHTPONBHBIX PaGoT.



OBHIME METOJUYECKHE YKA3AHUSA
K BBLIITOJTHEHHIO KOHTPOJBbHBIX PABOT

Kontponeryto paboty cnemyeT BbINOMHATh B TETPAH, HA THTYJILHOM
JIUCTE KOTOpPO# NOMKHBE ObITh YKa3aHB! ClEAYIOIIHE CBENEHUA: GaMHNIng,
KM, OTYECTBO CTYAEHTa, HOMEDP TPYMIib, WHpP, HOMEP KOHTPOJILHOM pa-
6oTel u nomamHuit anpec. Jina 3amMeyaHni pelieH3eHTa Ha BCeX CTpaHMLIaX
ZOMKHb! ObITh OCTapjieHb MOMA MHPHHON He MeHee 3 cM. KOHTpONmbHbIE
paboTbl JOMKHBE GbITh NPEACTABNEHb! B YHHBEPCHTET COMTacHO rpaduky,
COCTABNEHHOMY CKAHATOM.

Crnenyer BBITOMHATL KOHTPOALHYIO PaboTy TONBKO CBOEro BapHaHTa.
Homep sapnadTa coBniagaeT ¢ nocaeaHeit uudpoit cryseHveckoro 6m-
JieTa (CTyNEHTEI, Y KOTOPbIX HOMEp CTyAeHYecKoro Gunera 3akaH4yuBaeTcs
Ha 0, BLINOJIHAIOT KOHTPONLHYIO paboty 10-ro sapuasTa).

Tlepen BLIMOAHEHHEM KOHTPONBHOM paboThl HEOOXOAMMO M3YMHTH
TEOPETHUECKHII MATEpHAN, MEPEYMCNEHHBIH B TPOrpamMMHBIX BOMPOCAX.
Kaxnoe 3ananue B KOHTpOMbHbIX paborax BilowaeT B ceGs Teoperuue-
CKHe BOMIPOCH! H 3aJa4u. [TpH BLINTONHEHHH TeOopeTHdecKO YacTH 3anaHus
HeOOXO0MMO OTBEUATh TOJIBKO Ha MOCTaBNCHHBIH BONPOC. OTBETH AOIHKHLI
6bITH KPaTKUMH, HO ncuepnbisatrouumy. Hanpumep, npu oTsere Ha Bompoc
«...npugedume 6vi800 popmynsi, ceasvieaioweii pH Gygheprozo pacmeopa
U KOHYEHMPAyUU KUCIOMbl U CONPANCEHHO20 C Hell OCHOBANUR, EX00AUUX 6
cocmas maxkozo pacmeopa» CHERYET ONMMCATL BHIBOA COOTRETCTBYIOUICH
dopmynsl. Tpusoants MHGOPMaLHIO 0 TOM, 4To Takoe Oydepnnili pac-
TBOP, KHCAOTA, CONPHKEHHOE OCHOBAHHE, ONUCHLIBATE MEXAHUIM AEHCTBHA
KHCROTHO-0CHOBHOrO 6y¢epHOTro pacTBOopa M T.. Me cnexyer. [lpu Bu-
TIOSHEHHK 3a/1aHNA W3 KOHTPONLHOM paboThl Ne 3, B kotopoM Tpebyerca
IPUBECTH CXeMy onpeaenéHHoro npubopa, HEOGXOAMMO yXa3aTh NHILL €70
OCHOBHbIE COCTaBHbIE YaCTH (Tak, Hanpumep, Kax 310 caenano B [4]). [Ips-
BOAMTH NOAPOGHOE ONTHCAHNE COOTBEICTRYIOMEro Npbopa He HYXKHO.

Peusenue 3anay AO/DKHO COMPOBOXKAATLCA HEOOXONMMBIMH TIONCHE-
HUAMH. PCKOMEHAYETCH OMMUCHIBATL XON PCINCHHS 3afa4u TakK, KakK ITO
CHeNaHo B NPHBEACHHBIX NPHMEPAX pelieHHs TwnoBnX 3axay. [Ipu Bcex
pacutrax cineayer pykOBOACTBOBATHCA NpaBWiaMH paboTh ¢ npubawken-
HbIMH BesindHHamH (cM. [4, 7).

B npouecce BLINOJMHEHHA KOHTPONbHOH paborni Ne 1 cnenyer m3y-
YHTL NEPEYHCNICHHBIC B HACTOMIUCM PYKOBOACTBE peakuy OOHapykKeHHA
HEOpraHHYECKHX BelecTB H ogopMuTh Naboparopusiii wypuan. J{auHsiit
WypHan CTYAEHT NPeAbARASeT UIA MPOBEPKH NPENOAABATEMO BO BPEMA
3K3aMEHALMOHHON ceccHM. TIpHCEINATh €ro JUIS pEUeHINH BMECTE € KOH-
TponbHo# pabotoh He creayer.



CTyneHT, NpasuALHO BHIMONHUBLWMY KOHTPONLHYIO paboTy WM no-
MYCTHRWHA HE3HAYHTENLHBIE OIMUOKN NMPH e BBIMOAHEHHH, NOMycKaeTes
K 3ammre xoHTponsHolt pabGorsl. Ecam xonTponbhas pabora conmepxur
6onsiutoe yncHo rpyOBIX OIBHGOK WITH HEBLIONHEHHBIE 3a/laHud, TO CTY-
JEHT He JONycKaeTcs K 3amure X0 TeX nop, noka pabora we 6yner nepene-
NaHa ¥ BHOBB MPOBEPCHA PELICH3CHTOM. 3a4éT U AONYCK K 3K3aMeHy nony-
YAl0T CTYACHTHI, JAIMHUTHUBIIHE KOHTPONIBHBIE PAGOTLI H BHINOJIHHUBILINE BCE
naloparopHele paGoThI Ha NPAKTHYECKUX 3aHITHIX.



1 PABOTA Ne 1

IIporpammubie BONpoChi

1. TpeaMer aHanWTHYECKOH XHMHMH. AHanuTHyeckas cnyx6a.
[MpuHidn, MeTOA H METOAKKA ananu3a. Buabi aHanusa. Meroaet aHasuTH-
4ECKOH XHMHH.

. 2. AHanuTHYECKME peaxkuwil. BaxHeHune XapaxTepucTHky aHanu-
TuueckoH peakuun (HIBUPATEIHLHOCTL, IPefes OOHAPYKEHUR).

3. Cucremarnueckuii merox aHanusa. JlpoOHpiii MeTOA aHanu3a.
CnocoOet ycTpasieHHs MEILIAIOINEro BIHSHHA HOHOB.

4. O0man XapaKTepucTHKa W aHANIHTHHECKas KraccHQUKAuus Ka-
THOHOB.

5. OGwas xapakTepUCTUKA ¥ BHANMTHUYSCKAS KIACCH(PHKALIMA aHHO-
HOB.

6. Obiuan xapakTepucTHKa XHMHYECKOro papHoecua. KoHcraxta
XHMITYECKOTO PABHOBECHA. BHIBI KOHCTAHT XHMHMYECKOrO PABHOBECHS, MC-
HONL3YEMbIE B AHANUTHYECKOH XUMHH,

7. AKTHBHOCTH W KO3dduimeHT akTunHocTh. MoWHat ciana pacTso-
pa. 3aBMCHMOCTbL AKTHBHOCTH CHABLHOTO NEKTPONHTA OT HOHHOH CHAbL
pacrsopa.

8. OOmme npuHUMNBI PacYEra COCTaBa PaBHOBECHbIX cucreM. O6-
Was W PasHOBeCHAA KOHUCHTPAUMM, MOJApHAA NonA (GopMbl BeuliecTsa.
YpasHenus MaTepuantHoro Gananca u MexTponeitpansuocTh. flonstee o
cnocobax rpaduueckoro onHCaHua pasHOBECHH.

9. Baxueiiuve Teopuu XHCIOT M ocnopanuii. KonwuectseHmoe
ONMUCAHUE CHIIBI KHCROT | OCHOBAaHRH,

10.Bimauune pacTBOpHTENd HAa KHCIOTHO-OCHOBHHIE CBOWMCTBA pac-
TBOPEHHOrO BemecTsa. [1poTonnbE ¥ anpoToHHkie pacTBopHTreny. Knac-
cudHKauus pactsopurencit MO KUCNROTHO-OCHOBHLIM CBOHCTBAM X NOsApP-
HOCTH. ABTONPOTONM3 PacCTBOPHTEN.

11.Husenupyromee n sudpepenumpyrontee aelicrene pacTsopuTes.
CrnbHble ¥ CNAtHIC KHCAOTH B OCHOBAHMS,

12 Bonopomitiii nokasarens. Pacutr pH Bomueix pacrsopos cane-
HBIX H Ca0biX KHCAOT, 2 TAIOKE CMeCeii HECKONLKMX KUCHOT,

13.Pacuér pH BOAHBIX PacTBOPOB CHILHBLIX W cnabhix ocHosanud,
aMGpONUTOB H cMecei HECKOJIbKUX OCHOBaHHIA.

14.PacuéT cocraBa paBHOBECHBLIX CMECEH MPOTONUTOB NPH 3a4AHHOM
3xavennn pH



15.Kucnorno-ocHostbie Oydepibie pacTsopnl. Obmas XapaxkrepH-
cruxa. MNpunnun peficrsna. Pacu®r pH Gydeproro pacreopa. Bydepuas
EMKOCTD.

16.0CHOBNHBIE MOHATHA, CBA3AHHBIE C KOMIICKCHBIMHM COEAMHEHHA-
mu. Knaccupukauus koMniekcHsIX coeaseHni, KOHCTaHThl paBHOBECHA,
HCRONb3YeMBIC JUIA XaPaKTEPUCTHKH KOMILIEKCHBIX coenuHenuil. Kunetu-
4ecKan yCTOHYHBOCTD KOMILIEKCHBIX COCAMHEHHIA.

17.Bauanne paznunsix ¢axropos (npupoaa KoMinexcoobpasora-
TeNR U JIMTAHAOB, TEMIEparypa, HOHHas cHia, nobounbie peakuuu) Ha
1IPOUECC KOMIAEKCOOOPa30BaHHS M YCTOHYMBOCTH KOMIVIEKCHBIX COEAH-
HEHHR.

18.Bamanie KOHIEHTPAI{HH PEarnpyIommMX BEUIECTB Ha KOMIUIEKCO-
obpazosanne. Pacy€r MonspHeIX moneii CBOOONHBIX HOHOB MeTalia W
KOMILTEKCOB B paBHOBecHOH cmMecH. (DYHKIMS 33KOMNAEKCOBAHHOCTH.
Cpentee NUraniHoe YHCIO. .

19.1Tomatue 06 oprasmueckux pearcHTaX. @yHKUHOHANLHO-
aHanuTHueCKas rpynrmpoBka. Knaccupuxaims opraHHiecKHX PEarcHToB.
BaxcHeiiume OpraHAYECKHE peareHThl, HCTIONB3YEMbIC B XHMHYECKOM aHa-
nu3ze.

20.KoHCTaHTa pactBOpPHMOCTH (MpOM3BE/icHHE pacTBOPHMOCTH).
Hcnons3osanue KOHCTRHTD! PACTBOPHMOCTH I ONPEACIICHNS BO3MOXKHO-
CTH BbINAJEHU ocagka. PacTBopHMOCTS. CBA3b HOHHOH H MOTEKYASPHOH
pacTBOPUMOCTH BEUIECTBA C KOHCTANTOH PaCTBOPHUMOCTH.

21.Baussue pasnnusbiX (akTopos (RPHPOAA PactBOPREMOro peie-
CTBa W PacTBOPHTE/A, TEMIlepaTypa, HOHHAS CHMNa, MPUCYTCTBUE O6miero
HOHa, MoOOURbIE PEaKLHM) HA PAaCTBOPUMOCTH MAROPACTBOPHMBIX MEK-
Tposntos. OCluKe NPHHUKMNB PACTBOPEHHA OCANKOB MAaJOpacCTBOPUMBIX
3NEKTPOAHUTOB.

22.061as  XapakTEepUCTHKA  OKHCIHTENIbHO-BOCCTAHOBUTC/ILHBLIX
paBHoBecHH. Jnexrponblit noteHuHat. CTaHIAPTHLIA NEKTPOAHbLLI no-
TeHuran nonypeaxuud. 3[C peakuun.

23.YpaBHenne HepHcra. QopManbHbiff 3neKTPOAHLIA MOTEHIMAnN.
KoHcTaHTa paBHOBECHA OKUCITUTEILHO-BOCCTAHOBHTENBHOM PEAKLMH.

24 Bavauue paznuyibix $akropos (Temneparypa, NOCTOPORHHUE KO-
Hbl, pH, nofouHble peakudH) HA FAPOTEKAHHE OKHCHHTEALHO-
BOCCTAHOBUTENIBLHBIX PEAKLMiA,

25, MNpo6a. Bunsl npo6. OrGop npobwt H e ycpearenue. [Ipuunub
norpewnocteit npu orbope npob.

26, Paznowensie npoObl. PaznokeHne npo0® NyT&M pacTBOPCHUA,
cnnasieHda U o3oncHus. HexenarensHrie MPOLECCHS, IPOKCXOARIUHE OpH
pasfioxeHHH npookl.

27.06m1a% XapakTEPHCTHKA B KRACCH(PYKAUHA METOROB pa3nencHuA
H KOHLEHTPHPOBAHUA.



28.0cHOBHBIE MOHATHA, MCMONLIYEMbIE B METOAE KUAKOCTH-
AKUAKOCTHOM 3KCTpakumy. KOMMuecTBEHHBIE XaPaKTEPHCTHKH SKCTPaKUHM-
OHHOI0O PaBHOBECHS.

29."KCTPaKLHMOHHBIE CHCTEMbI M JKCTparenThl. [IpHMeseHue IKc-
TPaKUHUM B aHATHTHYECKOH XHMHH.

30.BnusHue paznnunpiX $akTopoB Ha Npouece IKcTpakuuu. Cnoco-
Gbl OCYLUECTBIICHUS IKCTPAKLIMM.

E—@ TIpumepbi peLileHns 3a8a4

1. Honnas cnia, aKTHBHOCTD

Paccyumaiime cpedneuonnviit kosgpgbuyuenm axmuenocmu xnopuda

Kaasyua é pacmeope, nonyuennom npu pacmeoperuu 4,40 2 CaCly»6H,0 e
2,00 n soowr.

Monspuas konuentpauns CaCl; B oNyYeHHOM pacTBOpe pasHa

C=—=—Tl—x=100-
MV - 219.2,00 00-1072 moms/n

Besnuuyta HOHHOM CHIthl PACTBOPA COCTABAAET
1 i 3
1=2 X Cizf =20,00:107 - (+2)% +2.1,00-10°2 - (-1)?} =3,00-1072

Ana pacura xodp@HHUMENTOB aKTHBHOCTH npW TAKOfl BEnAMuMHE
HOHHOR CHNLt MOXHO HCHONL30BATL pacIUMpenHoe ypasHewue [leGas-
Xioxkens (3nauenns koxdduumenta a — cm. Mpunoxenne, Taén. 1)

Az? Vi

gy=-—v——0o
1+ Bayl

0,511-(+2)2 - J3.00.1072
Igy(Ca®")=- (32)”-¥3,00-10 =—0,264

1+0,328-6-/3,00-102

- 0,511- -12.,/ .10~2
lgy(Crm)=- 22117 ¥300.107 s

1+0,328-3-J3,oo-10'2

!
lgy(AQB,) = EXAL NY(E)
n
lpy(CaCl,) = =264 : 3 . (-0,076)

=-0,139

9



Takum 06pasom, BeHYHHA CPERHEHOHHOTO KOXPHUMENTA aKTHB-
HOCTH XJTOPHAA KANbUMA COCTAaBNALT

y4(CaCly)=10"%1% = 0,73

2. XumMuyeckoe paBHOBeCHe

B 500 ma 1,0°10° M CH;COOH (pK,’ = 4,75) pacmeopunu 10,0 2
cynvghama wampus u 3amem pazbasunu noayuennsiti pacmeop oo 1,00 x.
Paccuumaiime geauduny nokasamens KOHYEHMPAYUOHHOL KOHCMARMYI Kut-
cnomwocmu CH3COOH ¢ maxom pacmeope. Kosgppuyuenm axmuenocmu
MOAKYN YKCYCHOT KUCROMB cuumamse paeHsim /.

KoHCTanTa KHCIOTHOCTH YKCYCHOH KHCTOTB! OMHCHIBAET PABHOBECHE

CH3;COOH + H,0 2 CH;COO' + H;0"

KO = a(H;0")-a(CH,C00™) K _[H30"}[CH;C00™]
a(CH4COOH) 2 [CH;COOH]

TepmoanBaMudeckas M KOHLIEHTPALHOHHAA KOHCTAHTEI KHCIOTHO-
CTH CBA3aHBI MeXITY coboli cnenyioiuM obpa3om

y(CH;COOH)
y(H307)y(CH3C00™)

Ona toro urobbl paccyHTaTh BEIHYHMHY KOHUEHTPAUMOHHOH KOH-
CTaHTBl KHCJIOTHOCTU YKCYCHOH KMCIOTHI, HEOOXOAUMO 3HATH BEJHYHHB
x02$dHMeHTOB aKTHBHOCTH NPOTCHA M AUETAT-HOHA NMPH AAHHLIX YCIIO-
BHAX.

BeanunHa HOHHOM CHIIBI PACTBOPa ONpEAEASETCA CynbdaTom HaTpHs
(CHIBHEIM NEKTPONIHTOM).

K, =Kk

C=——=——"——=0,141 MOAL/N
MV  142.0,500

= %ZCiZ? =-2-[2 -0,141- (+1)2 + 0,141+ (<2)2] = 0,423

Jdns pacuéra x03QPHUHKEHTOB AKTWBHOCTH MOXHO HCNONB3OBATH

ypasHerue [3suca
Igy = -Azz[l L 0,21]

+V1

[posen&m HecnoxHbie MaTeMaTnueckue MPeobpasoBaHis

-1gK, =-1gK? +1gy(H;0%) + g y(CH;C00")

10



v
K, =pK? - A(z? + 23 -0,21
PR, =pK, (l 2 ]+\/i

\/0 423

K, =4,75-0511-((+1)% + (-1)?)| X===_ - 0,2- 0,423 | = 4,43
3. Pacuér pH pacrBopos nporoiantos
Paccuumaiime pH 5,0-10° M CsHsCOONa.

BeHzoar-uoH ABIseTCA cnabuiM ocHopauxeM. Benwanna pH poanoro
pactBopa GeH30aTa HATPHUA ONPEACIAETCA PABHOBECHEM:

CsH;COO™ + H,0 & CHsCOOH + OH

Jing Toro urobut paccuurars pH pacrsopa AAHHOTO BEWIECTBA, pac-
CMOTPUM B3aHMOREHCTBHE KMCROTEL, COMPIOKEHHONA ¢ PacCMATPHBAEMLIM
ocHOBaHHMEM, ¢ BozoH. Takoe paBHOBECHE ONMCHIBACTCS KOHCTAHTON KH-
CIIOTHOCTH OeH30tiHON KNCIOTHI.

CsHsCOOH + H,0 2 CiHsCOO™ + Hy0'

_IC¢H5CO0™JH;0%]
[CHCOOH]

Crenelb NPOTONM3A OeHIOAT-HOMA HE TpemmiuiaeT 5%, MOITOMY
MOXHO cuiTaTs, Y10 [CsH;COO] % Cp.
OueHHTL BENVMUHY CTENEHR NPOTON3A cNaBoro OCHOBAHNA MOXEO CACAYIOUDIM

obpazom
o-l‘
< 0,05
J JK [ Jes 107%.5,0-1072

Tak kak [C¢HsCOOH] = [OH] =

(H 30+]
+ +
K, = CBM0]_CoHs0'F vy [KuwKs
Kw_ Kw Cs

[H30%]
pH =-;—(pKw +pK, + 1ch)=%(14,o +420 +1g5,0-1072) =84

Kakoii 06vém pacmeopa H;PO, ¢ Maccoeoii xonyenmpayueii pac-
meopénnozo sewyecmea 100 2/n cnedyem asamv, 4mobvl npu pasbaenenuu

€20 60001l do obvéma 500,0 mn bvin nonyuen pacmeop, pH xomopozo pa-
een 2,00?

11



Q®ocdopHas KuCAOT2 ABASETCA cnaGoR TPEXOCHOBHOM KUCIOTOH, HO
nockoneky K, >> Kg >> Ky (M. IMpunokenue, tabsn. 2), pH pactsopa
onpenenserca paBHOBECHEM

H;PO, + H,0 & H,PO4 + Hgo*
_[H30"]{H,PO3)
t T [H3PO,)
Tak Kkak [H30%]=[H,PO;],[H;PO4]1=C~[H30%] u ¢ yu¥rom
TorO, 90 [H40% = 1071 =1,0-1072 monw/n u K, =7,1-10%, nonyuaem
1,0.1074
C-1,0:1072
TIpH pelieHHH JaHHOIO ypaBHEHHA HaXOOHM, YTO OOHIAN KOHUEH-
Tpauus GochOpHOM KHCIIOTEI B PacTBOPE, NMONYUEHHOM NpH pa3dasneuns,

pasua 2,4-107 monw/n. Maccosas kOHUEHTpauuA $HocdOpPHOR KHCAOTH B
JaHHOM PacTBOpE COCTaBNAET

p*=C-M=2,4-10"2.98=24r/n

O0btM pacTBOpa ¢ KoHuUenTpaumneh Gocdoproit kucsorst 100 r/n
paBen

71.1073=

Vo =22 .500=12 un
100

4. Bydepubie pacTBOphHI

Ayemamuvtii Gyghepuuilt pacmeop zomoeunu RO CAedyloujeii memo-
duxe: k Hexomopomy obvémy 1,0 M CHyCOOH npubaensanu 50 ma 1,0 M
NaOH u nonyuennviii pacmeop pasbaensnu 8000ii 0o 500 mn. Kaxoi 06vém
pacmeopa xuciome: caedyem @3amv, wmobel nonysums Gygpepuviii pac-
meop, umerowuii pH 4,50? Yemy pasua byghepuca Emxocms noayuenHozo
pacmsopa?

PaccuuTaeM COOTHOLICHHE KOMMYESCTBA BEHIECTBA YKCYCHOM KHCIO-

Tl ¥ AUETAT-WOHA B pacTeope, pH xoToporo pasen 4,50. CornacHo ypas-
Hewnio Tenaepcona-Xaccenp6axa:

lg2HA = pK,, ~ pH = 4,75~ 4,50 = 0,25
n,-
A
NHA = 100.25

nA_

=18 wim ny, =l,8-nA_

12



Konuyectso BellecTBa aleTar-HOHA (AIETaTa HATPUA) PaBHO KOAH-
4eCTBY BeulecTsa nodasneHHoro NaOH.

n - =C(NaOH)-V-107 =1,0-50-107 =5,0- 10 2 mom:
KicxonHoe konuvecTBo BEUIECTBa YKCYCHOH KHCNOTH
Np=0yp +n, =280 . =28-50-10"2 =1,4.10"! mom
O6BEM HCXOAHOTO PACTBOPA YKCYCHOM KHCHOTH COCTaBASET

1Al
Vo =to L4107 507N (wnw 140 mn)
Co 10

s Toro uTobsl paccuuTaTh BEnuIMHy GydepHoii EMKOCTH, HeobX0-
BUMO 3HaTh KOHUCHTPALMM YKCYCHOW# KHCIOTH H auterat-uoHa B GydeproM

pacrsope. Tak kak 00bE€M MPUrOTOBJIICHHOTO pacTBopa coctannser 500 ma,
TO

n 50-1072

CA_ =—L_=——————-=1,0-10'I MONL/1
vV 50-107
1,8-5,0-1072 a
Cya =—— T—=18-107 mosw/n
50-10"

Bydepxan EmkocTs paBHa

5_23‘290,\- _p3.18-107 10107
" Cua +C,- 18:107 +1,0.107

=1,5-10" monwn

5. PaBHOBECHS KOMILTIEKCOO6pazoBAHUA

Cmewanu no 25,0 mn 3,0-10° M CaCl, u 5,0-10° M pacmeopa ou-
Hampuegoil COAU SMUNCHOUAMUHMEMPAYKCYCHOU Kucromsl. Paccuumatime
paenoeecHylo konyenmpayuio uonos Ca'* ¢ pacmeope, ecru pH pacmeopa
pasen 10,5. Beruvuwa pK, vacmuyer HY* smunenouamunmempayxcycnosi
Kucaomol cocmaeasem 10,26.

BoipaskeHve 118 KOHCTAHTHI 00pa30Banng KOMIUIEKCE HOHA KaJlbima
¢ 3ATA umeer cnenywonmit sua

[Cay?"]
{[Ca?*)y*)

PaBHoBecHas KkoHueHTpauud Ca’ He pasHa paBHOBECHOM KOHLEHTPA-
uHM Y*, Tak kaKk B pacTBOpe NPOTEKAIOT CIISAYIONINE NPOLECCHE:
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Y* + H,0" 2 HY* + H,0
HY” + H;0" 2 HoY* + H,0 ur.a
[paxrnveckn npu pH 10,5 xoHuentpaums wactuu H,Y> u wactuu,
obpazyonmxcs npy AanbRefleM NPOTOHHPOBAHHH, HACTONLKO Mana, YTO
€€ MOKHO HE YUHThIBATD.
[Ca®'}=Cagra = [Y*]+ [HY*]

Paccunraem MOJIPHYIO 0JTIO aHMOHa Y™ cpean Beex dopm cyurect-

sosauus D/ITA B pacTBOope
* T P 10PKPH T 14 1026105

0,63

PaccydTacMm 3HaYCHHE YCNIOBHOH KOHCTAHTHt 06pa30BaHHA KOMIUIEx-
ca npn pH 10,5.

2- 2-
= [SaY ] - [CaY 1 = ﬁ o= 5‘0 . 1010 . 0,63 = 3’2_1010
[Ca™* IComya [Ca?*] Y
o
[Ca2+ ] = [CaY 2_]
B*-Conra

Mpu cuewmpannn 25,0 ma 3,0.102 M CaCl, u 25,0 mn 5,0-102 M
JHATA nocnegnee semectBo Gyner ocraBarhea B u3bhiTke. Tak Kak cre-
TieHb AUCCOUHALIMA KOMIMJIEKCa AOCTAaTOYHO Mala, TO MOXKHO CIMTaTh, YTO

[Ca¥? )~ C 2 =3,0-1072/2=15-10"2 moms/n
Copra =(50-1072 -3,0.1072)/2=1,0-10"? Mons/n

1,5-1072

[Ca?*)=
3,2.10'°.1,0.1072

=4,7-10"" mons/n

Paccuumaiume pasnosecuyro xonyeumpaywo wacmuy HgCly 6 pac-
meope ¢ obweii xouyenmpayueii pmymu (II) 0,10 morw/n u paenosecrnoii
xowyenmpayueii CI”1,0-10° monv/n, a marcxce snauenue cpedne2o auzand-
HO20 YUCAA ONR Oannbix ycaoeuli. Koncmanmel yemouqugocmu XR0puoHsix
xomnrexcoe pmymu (II) paeno: B = 5,5-10° f = 1,7-10°, g3 = 1,5-10",
Bi=17-10".

YpaBHeHHe MaTepHansHOro Gananca no pryTH i XIMOPHAHBIX KOM-
nnexcos prytH (1) umeer sun

Cuyg =[Hg?* ]+ [HgCI* ]+ [HeCl, ]+ [HeCl3 ]+ [HgCl} )
14



W3 BhIpOXEHHS COOTBETCTRYIOUMX KOHCTEHT 0OpPazoBaHMs XNOpUa-
HBIX KOMMiexkcoB pryTH (11) cnenyer, yro:

[HeCl*]=By[Hg? ICI"]  [HgCly]=P,[Hg2* JfCI™ ]2
[HeCl3 1=B3[He® ICI"P  [HeCli )=B4[He?* J(CI ]*

Takum o6pasom
Crig =[Hg?* }1 + By [CI™ ]+ B2[C17 1% +B5[CI™ 1P + B, [CI° 1)
o(HgClL ) < [HECI2] B,[CI" )

Crg  1+Bi(ClI 1+ B5[CI" 12 + By [CI-P + BalCH )

_ 17-10° _17-10°
1+55:10% +1,7.10% +1,5-10° +1,7-107  19.10°

=0,89

[HgCly)=Cyyg - a(HgCly)=1,0-107" . 0,89 =8,9.10"2 momn/n

BennypHa CpeAHEro IMraHHoro YHCa paBHa

BiLCI™1+ 2B,[CI7J* + 3B3(CI P +4B40C17]* _

1+ By [C1]+ B, [CIF +B3fCI™} + B4 [ChJ*

5,5-10* +3,4-10° +45-10° +68-10" _39.10° _
19-10° 19-10°

n=

6. ParnoBecns ocafox — HachilleHHbLIH pacTBop

Cxanvko zpammos Agl mooxcem pacmsopumocs ¢ 500 mn 4 M NH;,

Koncmanmu: obpazoeanus ammuaunsix xommniexcos cepebpa paewei f; =
2,110, By = 1710

Buavane paccuMTacM MONAPHYIO JIOIO HE3AKOMMNEKCOBAHHBIX HO-
HoB Ag"

1
1+8,[NH;3)+ B, {NH; ]2

Tak xak xOHLEHTpaLUMA AMMHAKa B PacTBOpE NOCTATOUHO BEAWKA, 3
pacTBOpMMOCTb Agl, HanNpPOTHB, HE3HAUHTEbHA, OOUIYIO KOHUCHTPALHIO
aMMHaKa MOKHO cuntark NpUGNU3UTENbHO paBHOR ero PABHOBECHOH KOH-
ueHTpaunn. Taxum obpazom

a(Agh)=

1
1+21.10% . 4+1,7-107 - 42
15

a(Agh)= =37-10"°



BeNHYHHA YCHOBHO! KOHCTAaHTH! PACTBOPHMOCTH Agl B TaHHBIX yc-
nosusx cocrasut (3nadenus Kg — cum. Tipunoxenne, Tabn. 4)

Ks _83-107"
a(Ag*) 3,7-10°°
Pacrsopumocts Agl 8 4 M NH; pasua

S= K5 =v23-10% =1,5-10~ monw/n
B 500 mn 4 M NHj MOXeT pacTROPUTHCH

m(Agl)=S-M-V:10™ =1,5.10"% . 235.500-10~2 =1,8-1072 r

K§ = =23-107%

7. OKHCAHTEILHO-BOCCTAHOBHTE/ILHbIE PABHOBECHS

Paccuumatime 0bugy10 koncmanmy 06paz0eanus KOMNAEKCHOZ0 UOHA
3- 0 0
; - = -2,07B.
[AIFg]”, ecau uzgecmno, ¥mo EAI’*/AI . =./,66 B, E AR /Al h 07B
Vpasuenue Heprera ans napet APY/AN sernamut cnexyiomum o6-
pasoM
) 0 0,0591
bA|3+/A.I~L —EAIM/A“ 3 lgaA,3+

Boipazum BKTHBHOCTS HOHOB AP w3 o6meli KOHCTaHTHLI 06patoRa-
uus kommiexca [AlFs)™.

aqrs- aAMr
aurag. Bs-a,-
CnefioBaTtensbHo
~ g0 -2 -2 AlFs
l’-:/,‘“_.g_wi --EM:“/,“‘N -1,97-10 lgﬁ6+l97 1077 Ig—— a
-

B CTaHRapTHBIX YCROBUAX aKTUBHOCTH HOHOB AlFs” n F pasumi
SAMHHUE, TIOITOMY

E® -E
B2 A 1Al " wiRE 1Ay —1.66~(=2,07) 208
6 197-1072 197-102 ’

Bl =102*% =6,3.-10%
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8. Meroan! pasieeHus n KOAHEHTPUPOBAHNS

Koaghpuyuenm pacnpedenenus nexapcmeenno2o eemgecmsa mencoy
xpopochopmont 1 8000k pagen 75. Cronvro % Aexapcmeennozo eewecmea
nepeiioém € op2anuvecxuti pacmeopumenv npu xcmpaxyuu e2o 10,0 un
xnopogpopsa u3 50,0 ran godnoi pazw? Kaxoil obvém opzanuveckoco
pacmeopumens credyem @ismy, ymobbl cmenenv 0ONOKPAMHOL ICMPAK-
yuu cocmaguna 99,0 %? Kaxoe uuciao sxcmpaxyuii nopyussu no 10,0 ma
caedyem Gunoanums dns smoti nce yeau?

INpH aKCTpaKiMK NeKapcTBEHHONO BewecTRa B3 50,0 mn soanoin da-
361 10,0 Mn xnnopodopma crenent OOROKPATHON IKCTPAKLMH COCTABWT

L e 0937w 93T%

Lns Toro yrobwl 32 OAHY IKCTPaKIMIO B OpraRMuccKyio dazy nepe-
xomno 99,0% fCKApCTBEHHONO BEMECTRA, OOBEM OPraHW1ECKOTO PacTeo-

pHTEN ROJIDKCH 6urTs paserd:

B criyuyae MHOTOKpATHO# 3kCTpakiuM APOOHLIMM NOPURAMY IKCTpa-
rEHTA CTENEHB HIBNIEYCHUN paska:

n

JO6 4 4 4

o
_IL

W

]

|

"
C-i—\

1+ 0D L =75
Vy 50,
Cnenosarensio
n= I—g-(-)—"(-)l x2
-1g16
= .
= | 3a7aHNA K KOHTPOALHOI paboTe

1 BAPUAHT

1. 2) Uro Taxoe naeansheift pacrsop? Wro Ton00 SKTHRHOCTL W
3auem ona weobxognva? "

BHTEBCKHH TOCY AAPCTRERHMA
MEAWIARCKWA  VRHBEPCWTET

BUBJIMOTEKA
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6) PaccumTaitte aKTHBHOCTS HOHA SO B PacTBOPC, COAEPHKALIEM B
2,09 1 4,74 r amomoxanunessix ksacuos /KAI(S04)+12H.0/.

2. a) Yro Takoe pasHosecHas H obmas xouumeHTpauns? Kax na-
3B{BACTCH OTHOWICHEC PABHOBECHOI KOHLEHTPANMM ONpeaenEHnoH
QOpPMLL BeniecTBa K ero obuwieil kKoruenTpanmn?

6) B 500 mn 1,0:102 M CH,COOH (pK,” = 4,75) pacreopum 15 ¢
NEPXIIOpPaTa HaTPHA ¥ 3aTeM pasbaswnn nosyyeHunidi pactsop 10 1,00 n.
Paccunraiite BENHUMHY KOHUEHTPAUMOHRWON = KOHCTAHTBI KHUCNOTHOCTH
CH;COOH 8 Takom pacrsope. Koopduuuent akTMBHOCTY MOAEKYN yK-
CYCHOH KHCROTHI CUMTATh DaBHMIM 1.

3. a) Y10 TAaKOE KOHCTAHTA KHCAOTHOCTH H KOHCTAHTA OCHOBHO-
ceru? flovemy Anst XAPAKTEPHCTHKM CHALI OCHOBAHNA ynobnee uc-
BUALICBATH HE KOUCTAHTY OCHOBHOCTH, 3 KOHCTAHTY KMCAOTHOCTH CO-
NpnaA€dol ¢ AaHHLIM OCHOBaRIIEM KHCI0THI? Hammuure sbipaxe-
R S KOHUCHTPANHOHHBIX KOHCTAHT KHCJIOTHOCTH Gensodivoi ku-
CAOTBI M KHCAO0THI, CONPIAEHHOI ¢ MOJIEKYI0H aMMIaKa.

6) Kako#i o6bém pactsopa HCl ¢ maccosoli konuenTpaunelt pacreo-
pétnoro sewecrsa 55,0 r/n caenyer 833Th, 4T00b! MpH pasdaBAEHUU €ro
80R0H 20 00bEMa 500,0 Mn Suun monyweH pacrsop, umesowni pH 2,202

8) Beanunxa pH soaHoro pacTeopa auerara kamta cocraunser 8,80,
Kaxas macca CH;COOK conepaurcs 8 100 mn Takoro pacreopa?

4, a) Yro Taxoe OypepHbiii PACTBOP, KMCAOTHO-OCHOBHLIN Oy-
Ppepustit pactaop?

0) Auerartnbiit OydepHsiit pacTsOp FOTOBHAH N0 CAEAYIOMICH METO-
aune: x Hekotopomy odnéEmy 1,0 M CH;COOH npuGasnianu 50 ma 1.0 M
NuaOH M nonyyeHssiit pacTeop pasbasmann soaoil no 500 m. Kakoii 06b-
&M pacTeOPa KHMCHOTHl CleAyeT B3ATh, YTOOb! NOAyuuTs GydepHblii pac-
T80p, uMeowuii pH 5,07 YeMy pasna Oydephad EMKOCTb NONYHEHHOrO
pactsopa?

5. a) YTo Takoe ACHTATHOCTH AMrauda? Onpeaenute neuwrar-
HOCTD CAGAYIOLICr0 KT AHAAL
N:cuzcoo:

CH.COO
N-CHCO0
“CH,CO0~

{tpuseante UpnMepsl OAMOPOAHOAMYAHAHLIX H PAIHOINTAHA-

HbIX KOMOJIEKCOB.

6) PaccuuTaitte YCNOBHYIO O0MIYIO KOHCTaHTY 00pasoBaHus KOM-
nnekca [Ni(NH;) " npu pH 7,0 ecou 1gB, = 7,47. B3aumouehcTBHE HOKOB
Ni** ¢ THAPOKCHA-HOHAMM HE YHHTBIBATE.

6.a) MpusennurTe BHIBOA (JOPMYNb), CBA3KIBAIOWIEH MOANPHYH
20010 KOMILTeKea ML, H pasHOBecHY KOHUEHTPHIIHIO IHFAHAA],
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6) K 50, 0 Mn pactBopa ¢ koHuexrpauuest CaCly 2,8 r/n npubasmwin
50,0 mn 5,0-10% M pacrsopa nunaTpueBoi comu nmeuanaunurﬂ‘payx-
CycHo# KKCNOTHl. PaccuuTafiTe paBHOBECHYIO KOHUCHTPAUMIO MOHOB Ca
B pactBope, ecniik pH pacreopa pasen 12,0.

7. a) YT0 TaKO€ KOHCTAHTA PacTBOPHUMOCTH (Npou3BeseHue pac-
TeopumocTH)? Kak CBS3aHBLI APYr ¢ APYroM TepMOAUHAMMHYECKAR M
KOHLEHTPALIHOHHAS KOHCTAHTBLI PACTBOPHMOCTH?

6) PaccuuTaiire Benuunty Kg s propuiia CTPORUHA, €CIIH H3BECT-
HO, 4TO ANA pacTBopeHud | r propuna crponuua HeoOXxoaumo 9,3 i Boawl.

8. a) Uro rakoe 2eKTpos, d1eKTpogubil norenuuan?

6) Paccuntaiite o0ugy0 KoHCTaHTyY 00pa3oBaHUA KOMIUIEKCHOTO HO-
Ha [Ag(S203)2]3’, €CNK  H3BECTHO, 4TO g° = 40,799 B,

agt/Agl
20

AR(S,05)) / Agl

9. a) Yto vaxoe opaseu, npoba, cpeausu npola, renepajibnan

npo6a? Or kaknx (GaxkTopoB 3ABHCHT BenM4YMEA M cnocob orGopa
cpenueii npobu?

6) Jdoxaxure (MaTeMaTH4IeCKH), TO IKCTPArHPOBRHNUE APOGHLI-
MH MOpUHMAMM JKcTpareHTs Gonee 3QdexTHBHO, YeM OAHOKPITHOE
IKCTPArHPOBAHHE TAKHM %Ke CyMMapHBIM 00nEMoM SKcTparenta?

B) Paccumraiite x03pdHUMEHT KOHUEHTPUPOBAHMA ANs UEAEBOTO
KOMITOHEHTa - BEUIeCTBa A, €C/IM NpU FKCTPAKUHH B OpraHnueckuii pac-
TBOPMTE/Ib NIEPEXosHT 99% OT MCXOAHOTO Konu4ecTea Bemectna A 1 0,1%
OT HCXOAHOI0 KOJHYECTBE GANNacTHBIX BEILECTB, COACPAAIMXCR B HCC/IE-
AyeMo# MaTpHue.

=+0,01 B.

2 BAPUAHT

- 1. a) Yre Taxoe x0dpPHUIMEHT AKTABHOCTH (MOASpHbl, MO-
AnaLusii, paunonanbiLi)?

6) B 500 ma Boam pacrBopwan 0,35 r Na:SO,16H,0, 025 r
MgS0,-7H,0 u 10,0 r caxapo3si. Tlonysennsisi pactsop pasbaswm sonofi
10 1,00 n. Paccuuraftre xo2dhduumneHT aKTHBHOCTH HOHA MarHus B pacTso-
pe, MONyMEHHOM noche pasOaBieHHA.

2. a) YT0o TaKoe TePpMOAUHAMHYECKAN KOHCTAHNTA XHMHYECKOro
pasHuBeckn? Hanumusre MATEMATHYECKOE BLIPRKEHHE, CBALIBAIO-
fiee TEPMOAMHAMHYECKYIO W peam.nylo KOHUECHTPAUHOHNYIO KOH-
CTANTY PABHOBECHS

Bay(PO,),d = 3Ba®* + 2P0

6) PaccumMTaitie KOHUEHTPALMOHHYIO KOHCTAHTY KHCROTHOCTH HOHA
NH,* (pK® = 9,24) npu uounoit cune 8,0-107. Kospduuuent axrusrocTH
monexyn NH; caurats pasnbmm 1.
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3.a) Kaxo# npouecc na3biBaior asTonporoaniom? Kak Hasbipa-
eTCH KOHCTaHTa, XapakTepuiywouias ero? Hanumure ypasHeHne pe-
aKUHit aBTONPOTO/INGA QNS AMMHAKA, YKCYCHOH KHCIOTBI H 3TAHO/A.

6) Kakoii oGuém pacteopa NaOH ¢ maccosoft nonelt pactsopgnHoro
semecrsa 12,8 % (morHocTh pactBopa — 1,14 1/mMn) crnexyer B3ATh, 4TOObI
npu pasbasneHun ero sogo#t ao o6véma 2,00 1 6uuy1 NonyueH pacteop, pH
Kotoporo pases 12,87

B) Boausiit pacteop docdoproli kucnorsl uMeer pH 2,20. Paccun-
Taiite maccy H;PO,, conepxaieitcs B 100,0 Ma takoro pacraopa.

4. a) lIpupeaure BbiBoa GopmyJinl Ans pacuEra MoaapHo# aoau
HEHOHHM3IHPOBAHHLIX MOJIeKY1 KHcI0TEl HA npH onpeaentuuom 3Ha-
yennu pH.

6) Jlns nosyuenus xapSoHarHoro Gydepsoro pacrsopa Kk SO mn pac-
TBopa NaHCO; (4,20 r/n) npuGasnsior 0,10 M NaOH u paz6asnsior Bo-
no#t no 100 mn. Kako# 06béM pacTBOpa IMOPOKCMIA HATPHUR CACAyET
B38Th, YTOOLI NMOMy4ynTh Oydepuniit pacteop, umeiomuit pH 10,5. Yemy
pastia Gydepsan EmxocTh nonyuentoro OydepHoro pactaopa?

5. a) Yro TaKkoe UEHTPANLHLIH ATOM (LEeHTPAALHLIA HOH, KOM-
naexcoobpazosarenn) v auranan!? Hpuseante npuMepsnt MoHonaep-
HAIX H ROXHAAEPHLIX (TOMO- H TETEPORIEPHLIX) KOMIACKCOB,

6) Paccysyraiire Igp, obpazosanns kommiekca [Cu(NH;),]", ecan npu
pasxoBecHol KoHUenTpanun NH; 1,0-10° monw/n MOJIApHas JI0NA TAKOro
KoMIUIekea B 8,5 pa3 Gonbuue, yem xommiexca [Cu(NH;))>*, konctatra 06-
pasoBaHHs KOTOpOro pasHa 8,51.10°,

6. a) UTo M3 MEPeUMCJICHHOIO YMCHBIUACTCH MPH YBEIHYCHUH
PRBHOBECHONH KOHHEHTPALNH AMMHAKA B PACTBOPE, CONECPIANIEM AM-
MHAYHbIE KOMILUIEKCHI HHHKA: BEIHUMHA CPEAHEro JHTAHANONO YH(IA;3
BeAHYHHA QYHKIHH 3aKOMILIEKCOBRHHOCTH; MOJMPHAR KON KOM-
nJjexca, CoAepKamero MHHRMAJIbHOE YHCIO TUTrAHAOB; MOSIAPHAN N0~
JIfl KOMILIEKCA, COAEPIKAINCI0 MAKCHMA/ILHOE YHCHO JIHFAHAOB; PaB-
HOBECHAS! KOHUCHTPALHA HOHOB MeEAN, He CBA3AHHLIX B AMMHAMHbIE
KommuieKkco1? O6nacauTe Ba BLIGop.

6) Cmewanu no 50,0 Mn 5,0-102 M CaCl, 1 5,0-102 M pactsopa au-
HaTpHEBOH conM ITHWICHIKAMUHTETPAYKCYCHOR KHCNOTHL Paccumraiite
PABHOBECHYIO KOHLEHTPaLMIO HOHOB Ca’* B pacteope, ecim pH pacTsopa
pasen 10,0. Benmuuna pK, wactuun HY sTiienanaMuHTeTpaykcycHOR
KHCJIOTS! paBHa 10,26,

7. a) Yro Taxoe pacreopumocth? Kak cBR3anwbl mexay coboi
KOHCTAHTA PACTBOPHMOCTH K HOHHAA PACTBOPUMOCTD?

6) B xakom o6BEme 5,0-10% M NH,NO; moxHO pacTBopuTs 0,50 r
nopnara Gapusg?

8. a) Mpuseanre BuLIBOA GopMynibl, cBA3LIBAIOIWEH KOHCTAHTY
PaBHOBECHSI OKHCIMTEALHO-BOCCTAHOBHTeLHOI peaknun ¢ 3C,
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6) MoTeHUMa BOIOPOAHOFO 3/eKTpoxa B 5,0-107 M pactmope Ha-
TpHeBoi COMH (QEHUNYKCYCHOR KHCNOTH!, H3MEPEHHBIN OTHOCHTE/LHO
CTaHJapTHOro BOAOPORHOTO 3MEKTPOAA, okasaica pasHem -0,500 B. Pac-
cuyraifte pK, QeHUNYKCYCHOR KHCROTHE.

9. a) OnpwnTe 0cofeHHOCTH 0TGOpA reHepaabLHLIX NPob ra’oB H
AKHAKOCTed.

6) IlpuBeaute BLIBOA GopMYyJibl, CBA3LIBAIOUIEH cTencHbL ONHO-
KPATHOH IKCTPAKIHH, KOIPOHUHEHT pacnipelesieuns i cOOTHOMICHNRE
obnéMoB BoaHOM H oprauHueckoi (a3,

8) Koadipuument pactpeacnenna aMHaonHPHHA Moy Gerzonom n
sono¥t parex 6,8, a xoadduumenT pacnpenenenus anTunupuna — 0,09.
Paccuntatite ko3duliMeHT pasnencHus aMHIONHPHHA H AHTHNHPUHA APH
UX 3KCTpaKiyn GEH300M H3 BOAHOIO PacTBOpa.

3 BAPUAHT

1.a) Yro TaKoe CPEAHEHOHHALI H HHAHBUAYANLHLIA K03PPHUN-
eHT aKTHBHOCTH? KakoH H3 HMX MOXHO ONPEACNHTL JKCIECPHMEN-
Taabuo?

6) Paccuuraitre cpeaHenonHsiit ko3P bisunent axrusnoctn Ba(NO;),
npn HokHOH cune 5,0-102, Ckoneko rpamMMos HHTpaTa Gapis coaepXUTCS
B 100 Mxt pacTBOpa, MMEIOLIETO TaKylo HOHHYIO CHITY?

2, a) Yro Takoe yC/I0BHAS KOHCTAHTR XMMHYECKOro pasHoBecns?
Kaxue daxropnt piusiior Ha eé seanunny? Hanuuinre Matematuve-
CKOE BBIPAXKEHNE, CBR3LIBAIOUIEE YCIOBHYIO H PeaAlibHYI0 KOHUEHTpPa-
HHOHHbIE KOHCTANTDE paBHoBecun Zn®* + Y* 2 ZaY?”, rae Y* - anuon
ITHACHANAMHHTETPAYKCYCHON KHCAOTHI

6) PaccunTaliTe KOHLUEHTPALMOHHYIO KOHCTAHTY pPacTBOPHMOCTH
Ca3(PO,), npu souHoi# cune 2,0°107. TepMOIMHRAMHUECKAS KOHCTAKTA Pac-
TBOPHMOCTH (hocara kanbuma pasHa 2,010,

3. a) Boanuift pacrsop NH.Cl (Hanpumep, 0,1 M) umeer caabo-
KHCAYI0 cpeny, 2 pacrBop Na,CO, - menounylo. Kak mMoxuo obuuc-
HUTL JaHHbIe GAKTHI € TOMKH 3peHusi TEOPHH ApPpPeHHyca H MPOTOIH-
TH4ecKkol Teopuu?

6) Paccuuraiite pH BomHoro pacteopa ackopbuHoBo# kucaotht (pKay
= 4,04, pK,; = 11,34) ¢ kouuexrpaumeii pacreoplunoro semecrsa 20,0
r/n. MonsapHas Macca ackopbuRroBo# kucioTel pasa 176,13 rimoms.

B) Kakyio napecky xpucrasnudeckodt coabl (Na;CO;3-10H,0) neob-
XOIUMO PacTeopuTs B 250 Mn BoAbl, YTOOBI TIOMYUEHHKIH pacTsOp Hmen
pH 11,07

4. a) lipuBenute BhIBOA hopMyabl, cBsi3biBaIOel pH GydepHo-
ro pacTeopa H KOHUENTPAUHH KHCJOTHI U CONPSKEHHOTO ¢ HeH ocHo-
SAHNUSA, BXOAMIIHX B COCTAB TAKOTO PacTBOpa.
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6) Paccumraitre pH 1 Gydephyio EMxOCTL pacTBOpa, NONYUEHHOTO
apy pacrsopenun B 250 mn pacrsopa CH;COOH ¢ koHuenrpauneti pac-
TROpEHHOIO BemecTna 6,00 r/n HaBeckn auerara HaTpHR Maccoh 2,50 r.

5. a) Halosure chexylomue KOMIJICKCHbIC COCAMHEHMNA:
Na,|Fe(CN)sNOJ], Na,Pb[Cu(NO,),]. Onpeaeanure KOOPAHHIAUHOHHOE
YHCI0 M CTEDEHD OKHC/CHHA UeHTpaabioro Hona. Mipuncanre npume-
PHl HCMOAB3OBARMN AAHHLIX KOMIUIEKCHLIX coc/mnennit Ara obuapy-
MeHHS HEOPraHAICCKHX HOHOB.

6) Paccuuraifre BeMUEHY YCTOBHOH KOHCTAHTH! 06pasoBaHHs KOM-
NNEKCA HOHA KATHUHA C TETPAAHHOHOM ITIUICHAMAMHHTETPAYKCYCHOM Ku-
cnotst (Y*) npu pH 9,50 ecrm Igp° mamnoro xomnnexca pasen 10,7, a pK.
wacraus HY? - 10,26,

6. a) Ulpunennve PLIBOA $OpMYNLI, CBE3LIBRIOMENR MOAAPHYIO
HOJI0 HE3AXOMILICKCOBAHALIX KATHOHOB METAANA H PARBHOBECHYIO
KOHIEHTPAUKIO TMTIHA.

6) Paccuuraiire pasHoBecHYI0 koHUeHTpaumio sactuy HgCl, ® pac-
Tgope ¢ obmeii xonuentpanmesi Hg(H) 0,10 mom/n ¥ paBHOBECHOH KOH-
uenrpaume#i CI” 0,10 monp/n, a Takke 3yua4CHHE CPEAHErO JIMFAHAHOTO
4ucaa JUis RaHHBX ycnosuii. Kouncranth oOpazoBanms XROPHANBIX KOM-
TUIEKCOB PTYTH (1) pasusi: By = 5,5-10° B, = 1,7-10°, B, = 1,5-10", B, =
1,7-10".

7. a) Yro Taxoe MojieKyaupHas pacraopumocts? Kax oHa cpu-
3aHa ¢ KOHCTANTOI pacTsopHMocTH?

6) O6pasyercs au ocagox Mg(OH),, ecnm k 25 ma 1,0:10° M
Mg(NO»), nputaeurs Takoit xe oGséM aMmMuayHoro 6ydepHoro pacraopa,
NONYYEHHOTO NpH CMEUIHMBaHUH paBHbiX 06neEMoB 0,20 M NH; n 0,10 M
NH,CI?

8. a) O6bsicHHTe YCTPOHCTBO W NPUHLMI PaGoTh! CTAHIAPTHONO
BOJOPO/PHOI0 JIEKTPOAA.

6) Paccuuraiite npousseneHne pacTBopuMocT Cu,S, ecny Bewuu-
Ha CTAHJAPTHOTO SNEKTPONHOrO NoTeHUMANa nonypeakum Cu;St + 28 —»
2Cul + §* pasua -0,88 B, a E%(Cu*/Cud) = +0,531 B.

9. a) Onumure ocoGerHocTH oTfopa redepasibHol npobnl TREp-
ALIX BeuecTs.

6) O6nachuTe rpadyx 3aBHCHMOCTH Kodbduunenra pacnpesne-
denns ambonura (HB) mexoy HenoNSpPHBIM OPraHH4ecKHM PAaCTRO-
putenem u sopo or pH. IToxazaTesnh KOHCTAHTHI KHcjaoTHOeTH BH
pasen 10,0; BH,;" - 7,0; BeMuv#a KOHCTAHTLI paRcHpeaeieRHst MoJle-
Kyi HB - 100, BeinunHA KOHCTAMTHI Pacnpeaenenus HOHOB npexed-
pexMMOo Masa.
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B) Paccuuraitre kospduumedT pacripenenenuns kodenta Mexay Xino-
podopMoM ¥ BOAOI, eC/M TIPK OAHOKpaTHOH 3xcTpakuuy 25,0 ma CHCL
u3 10,0 Ma BooHoOM dasbi B IKCTPAKT nepexomuT 98,1% OT HCXOIHOTO KO-
JIMMECTBA ankanonaa.

4 BAPUAHT

1. a) Yro TaKoe HOHHAA cuaa? [INs KAKMX J1EKTPOSIHTOD BesH-
YHHA HOHHOH CH/IbI COBNAJAET C KOHLEHTpanneH?

6) B 200 n soas pactBopwin 4,83 r rnaybGeposod coau
(Na,80,-10H;0). YeMy paBHa HOHHES CH/IA NOJYMEHHOTO PACTBOPA M aK-
THBHOCTE HOHOB Na' B Hém?

2. a) YTo Takoe ypaBHenHe mMarepHannuoro Gananca? Yiouemy
3TO YPABHEHHE 0KA3LIBACTCH CNPABENIMBLIMY TORLKO AR PABHOBEC-
HbIX KOHUEHTPAauMH, HO He ANA AKTHBHOCTEH? 4

6) Hanuwwte ypassenue Marepuanbioro Sananca no sonopony ana
BOAHOIG pacTeopa gocdopHOli KHCHOTH B 1O XNOPY AN BOAHOTO PACTBO-
pa, CoAepXKalero XJIopHaAnbe koMiuiexcs! pryru (I1).

3. a) Kakue kncaotm nasuisawres cumsuviMu? Touemy HCl n
HCIO4 B BOaHOM pacTBOpE WBINIOTCH OJHHAKOBO CHALHBIMI KUCRO-
TaMH, B TO BPEM# KaK B CPpeAe YKCYCHO KHCIOTHE HX CIJIA PA3IHYSeT-
ca? Kak naisisaerca vaxoe ACliCTBHE BOMM HAR CHAY YHOMAHYTLIX
Bhllue KHcaotT?

6) B 200 mn 0,20 M HCIO, pacrsopunu 12 r nepxnopara HaTpus s
3aTeM N0Bed pacTBOp Boao# a0 ofnEma 1,00 n. Paccumraiire pH nony-
4YE€HHOIr0 PacTBOPA C YYETOM €10 HOHHOMH CHAHL.

B) Paccunraitre pH nexapCTBeHHOTo CpeACcTBa, HMEIONETO Chemyo-
WHA COCTaB: rexCaMeTHNCHTETPaMHHA U HATPua Genzoata no 2,0 r, BOAL
auctwinuposannoit no 100,0 ma. 3xagenne Kpy+ M rexcaMeTwieHTer-
pamuna / (CH,)¢N,/ pasto 1,3¢10°.

4. a) Yo Takoe Gydepras Emxocrn?
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6) OnHUM M3 4acTO UCHOMBIYIOWHXCA PH GHOXUMHYECKHX HCCAC-
DOBaHYAX aBnAcTCA GydepHElil pacTBOp, B COCTAB KOTOPOro BXOAMT mpuc-
(runpoxcumerwn)-amunometan  («Tpuc») - HoN-C(CH,OH); (pKey' =
8,05). Ins npurotosnenus takoro 6ydepHoro pacrsopa k 50 ma 0,10 M
«rpuca» nobaBuni HekoTopbiH 06bém 0,10 M HCI » pasbasunu Bogoi 1o
100 mn. Kaxoit 06BEM pacTsopa KHCIOTHI HEOOXOAHMO B3ATh IJIS TOYO,
410681 NOTyuHTL OydepHbiii pactop, umerowini pH 7,47

5. a) Yro Takoe KoopaBHALHOHHOE Yhcno? Onpeenure Koopau-
HAMUHOHHOE YHCIO M CTENCHL OKMCACHHA MeIH B CAeayiomem Kom-

TJIeKCe.
2-
O O
(%)
O O

IlpHBeauTe NPHMEPHI MOHORJEPHLIX H NOAHIIEPHBIX KOMILICKCOB.

6) KonueHTpauMOHHA® KOHCTaHTa 06pa3oBaHHMA  KOMIiEKCa
[Cu(SCN);] npu noruoii cane 0,2 oxaszanacsh pastof 2,3 10°. Paccuuraiire
BEJIMYHHY TEPMOJMHAMMUYECKOH KOHCTaHThi OOPa3OBaiius RAHHOTO KOM-
fekca.

6. a) Yro TaKoe PyHKIIHsI 3AKOMILICKCOBAHHOCTM?

6) Paccuwraitte paBHOBECHYIO KOHLEHTPaunio Houos Ca®* B 2,0-107
M Ca(NO;); npu pH 13,0. 3nauenns XOHCTaHT OGPa30BaHUA FUAPOKCHA-
HbIX KOMILUIEKCOB Kaslblina pasHbi: B = 14, §, = 350,

7. a) Kak BausieT nPHCYTCTBHE B PacTBOpe 06iero HOHA HA pac-
TBOPHMOCTb MASOPACTBOPHMOFO MEKTPOIHTAT

6) Cronnko rpaMmoB AgBr MoxeT pacTeopuThea 8 100 ma pactaopa
¢ paBHoBecHO# koHuentpausefi NH; 1,0 monb/n? Jlorapudmsl koucraur
o0pa3oBatus aMMHauHBIX KOMIUICKCOB cepebpa pashsei igh, = 3,32, lgf, =
7,23.

8. a) Uro TaKoe CTaHAAPTHLII 31eKTpoaAHbI noTeHuMan?

0) PaccunTaiire 3ac INEKTPOXHMHUECKOH uenu

Pt,Ho[H*

Fe3+,Fe2*|Pt, ecnu akTHBHOCTH HOHOB Fe** B pacTBope B 4 pasa

sbile akTuBHOCTH Hooe Fe?*, a pH sogopoaHoro anexTpona pasex 3,0.

9. a) Yro nonpasymeBaloT NOA TEPMHHOM «ycpeanenue npoGu»?
Ounmute MeTOAMKY noayHenmns cpeaHeii npodsl M3 renepannbHol
npobsl myrém KBaprOBaHHUA.

6) O6bacuuTe rpadnux sapucumocTy Koddduumenta pacnpene-
aenHun caaboro ocnopanus (B) Mexay HeNONAPHLIM OPraHHYECKHM
pacrBopurenem u Bogoit ot pH. Ilokasareih KOHCTARTBI KHCI0THOCTH
KHCA0TBI, conpsiskéHHoll ¢ HecneayeMbiM ocHoBanHeM paben 7,0, se-
JMYBHA KOHCTAHTBI PacnpPeaeacHHs MoJleKyi ocHoBanua ~ 100, senn-
YHHA KOHCTAHTLI PacnpeaetieHHa conpmxeHHol KnrcaoTnl npenedpe-
KHMO Ma.ia.
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8) Koaduument pacnpenenenus GeH30HHON KHTHOTHI MEXIY IH-
STH/OBBIM 3pHPOM H Bonoi paseH 78. Kakofi 0658M OpraHHuecKoro pac-
TBOPHMTENA CNCAYCT BaATh, 4TOGHI 33 ONHY IKCTPAKLMIO H3BAe4r 13 10,0 Ma
BoAHO# dasbt 99% GenaokHoN KCIoTH?

S BAPHAHT

1. a) Kaxue nonymesvs 610 NOSOKEHBI B OCHOBY PEACILHOTO
3aiofia le6an-Xioxkkenn? YUro raxoe HoHHAA aTMOChepa?

6) Paccuwraiite akTMBHOCTb HOHA BOAOPORa (MOAL/JT) B PacTBOpE ¢
MacCOBO# KoHueHTpanHel xsiopHoil kucaoTsl 1,2 r/a. Ckomko rpaMmos
nepXnopara HaTpus HeobxommuMo pacTBopHTb B S00 M1 3TOTO pacTsopa,
4TOGbI NONYYHTS PAcTBOP C HORHOM cunoh 5,0-10°2,

2. a) Yro raxoe yparueHme eKTpoHeTpasbHOCTH?

6) Hannwure ypabBHenne 3neKTpoHEHTPANIBHOCTH AR BOAHOTO pac-
TBOPA, B KOTOPOM NpPHCYTCTBYIOT YacTuunl Zn2, SO, NH,, NH,', H,0',
OH\, Za(NH»", Zn(NHy);", Zn(NH:);", Zn(NH;).”', Zna(NHy)s* n
Zn(NH;)s™.

3. a) lIpuseanve nprmep MddepeHnupyouiero AclicrBHA pac-
TBOPNTENN WA CHAY ocnoBanmil. Kak cessana auddepenumpyoman
€NoCco6HOCTL PACTBOPHTENS U BEIHIHHA €r0 KOHCTAHTLI ABTONPUTO-
anza?

6) Pacrsopumocty CO, B rone npu 20 °C cocrasnger 0,17 r/100 r
H-0. Paccuuraiite pH HachiueHHoOro BOAHOrO pacTsopa YFACKHCAOIO ra3a
nipH AanHoil Temneparype.

B) IIpns kaxoit BeaHuHHe obineli KOHUEHTPALMH YKCYCHOR KMCAOTHM
paBHOBECHAN KONHEHTPALIMA alETaT-HOHA B pacTBope, pH kotoporo pasen
5,0, cocrasHT 8,00-107 Moab/a.
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4. a) K 100 ma 0,1 M NH, npubanasnor 0,1 M NH,CL. Npu go-
GaBnennu xakoro o6néma pacysopa NH,Cl GydepHan EMxocts nony-
vesHoro 6ydeproro pacTeopa Gyaer MmaxcumanbHo#l?

6) Kakoft 00né&m pactsopa ¢ kosuentpanueit NaOH 5,00 r/a cnenyer
npubasuts x 100 M pacTBOpa ¢ KOHUEHTpaijheit MYpaBLMHOIT KHCNOTH
10,0 r/n, yro6bl nonyusts 6ydepusiit pacrop, umesowmii pH 4,07

5. a) Uro Takoe «koMiLiekcHan yacTuia»? Kak ona o6pasyeren?
OG6bsicHUTe, MOYeMy CYDIECTBYIOT KOMILIEKCHbIe HoHbI [Zn(NH;),*" w
[Zn(H,0),1", 1o ue cymecTayer nouos |Zn(NH)J® 1 [Zn(H.0)|%.

6) Paccuuraifte BenvMHHY KOHUCHTPALHOHHOM KOHCTaHTHI 06pazo-
BAHHA KOMIUIEKCHOTO HoHa [Zn(OH),)* npu womno# cuse 0,30, ecnw Igp°
JAHHOTO COCAMHEHNA paseH 14,8,

6. a) Hro TaKoe cpeanee AHraHAHOE YHCTO?

6) Paccumraiite pasHoBecHYI0 KORUeHTpaumio yactHi HgCl, B pac-
TBOPE, NOJYUECHHOM NpH cMewmBaHiu pacreopo Hg(NOs), u NaCl, ecan
paBHOBECHAA KOHUCHTPaUMs XIOPHA-UOHOB B TAKOM PacTBope COCTaBAfAET
1,0010? Mone/n, a 06mas KOHUEHTpaLHA prymv (11) — 1,0-10% monw/n. Cup-
TaTh, YTO B JAHHBIX YCNOBMAX B PAaCTBOPE MPHCYTCTBYIOT KOMINEKCHSBIC
?a'c':l:)lﬁ’)l {HgCll" (B 1 = 5,5-10°), [HgCL,] (B .= 1,7-10"), m [HeCL] (B3 =

)3 .

7. a) UYre raxoe «conenocii dpdert»?

6) Ipu kakoit MHHUMansHO! KORIIEHTPaUKrH (T/1) HOHOB Ni** s pac-
TBOpE, NMeiomeM pH 8,0, nponsolinEr obpazoBanne ocanka N OH),?

8. a) Uro 1axoe ypasuenme Hepuera? Kax Gyaer w3Mensavncs
BEJIHMHMHA IEKTPOAHOTO NOTCHIHMANR NONYPEAKIHH BOCCTAHOBJICHHR
nepMaHraHaT-nosa no Mn'', mporexaomeii B KnCNOH cpene, Npn yoe-
auvenun pH?

6) Benwyuua CTaHAAPTHOTO INEKTPOAHOIO AOTERLMANa NHOMypeak-
unn Co™ +8— Co®* pasna +1,95 B, a nonypeaxumu [Co(NH;))*' +€ —
[Co(NH;)6]** - +0,10 B. Paccusraifre senu4anny obnieii KOMCTaHTH! 06pa-
30BaHUA aMMHauHOTO koMmnexca koGansta ([Il), ecnm o6mas xoHcrawra
06pa3oBaHHs aMMHAYHOTO KOMIUIeKca koGaneTa (I1) pasna 2,45-10°,

9. a) Oxapaxrepnayiite YaKTOpsLI, KOTOPBIe 06YCNOBIHBAIT He-
ONpeaentHNOCTL H3IMEPEHHA (NOTrPewHOCTh H3MEpPeHHA) HA CTAAuH
npoGoorGopa,

6) Yto Taxkoe peaxunoHHan 3xkcrpakuus? Mpuseanre npumeps:
(ammiunTe Gopmyibl) HIBECTHLIX Bam KaTHOHUOGMEHHBIX, AHHONKO-
006MEHHBIX M KOOPAMHALIHOHHBIX IKCTPATEHTOR.

B) Koadduunent pacnpesenenus cammuuioBoit KUCIOTs! MEXITY IH-
STHIOBEIM 3¢upom n Bogod pased 170. U3 kakoro oGnéMa soanol ¢assi

32 OOHY dKeTpakumio 10,0 M audTiioBOTO 3pHpPa MOXHO H3BNeYs 99%
CAmMUMAOBOA KHCHOTHI?
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6 BAPUAHT

1. a) [Tosremy npn ysennuernn HOHMON CHALE ¢ BIIMARNE HA K-
THBHOCTL 3JeKTPONHTA NPHXOAUTCH ONHCHIBATL BCE Gontee croaainiMm
ypasHenusumu. Hanuunre dopmyny pacumpennoro ypasuenus Jfle-
H2s-Xiokkens Ansn pacuéra KoOIPPHUMEHTOB AKTHBHOCTH HHIWBHAY-
anbHLIX HoHOB? Kakoil cMuich mMeer KO>PPULMEHT «a» B JAHHOM
ypaBHeHum?

6) Paccumraiite aKTHBHOCTb HKTDAT-HOHA B PACTBOPE, MOMYIEHHOM
npu cmemmBanyu 250 ma 1,0010° M AKNO;)», 250 ma 2,0-10° M
Ca(NOs), n 500 ma 5,0°10° M KNO;.

2. a) Y70 TaKoe CTYNEHYATAN KOHCTAHTA papHosechn? Hanumn-
Te BLIPAKCHHR 098 CTYNEHYATHIX KOHLCHTPAUNONHLIX KOHCTAHT o6~
Pa30BANHA KOMILIEKCHOr0 HoHa [Ag(S,05)] .

6) B 250 mn 5,0+102 M HCOOH (pPK, = 3,75) pactsopnan 10,0 r
cynnsdara kanus 1 3arem pa3basHan noaydeHusii pacrsop ao 1,00 a. Pac-
cuHTalire BENHUMMY KOHUCHTPAHHOHHON KOHCTAHTBI  KMCAOTHOCTH
HCOOH & Takom pactsope. Ko3pPHUMEHT aKTHBHOCTH MOJIEXY/ MypaBb-
HMHOH KHCHOTH! CYHTATL PaBHBIM 1.

3. a) Kaxne u3 pacrBoputeneil (8043, yKCycCHasi KHCIOTR, AHME-
THAGOPMAMNHA, BTHPHAHN, ITAHOA, MYPABLHHAR KHCJIOTA, FEKCAH) B~
AK0TCA: 3) npoToHMbiMAi; 6) ANPOTOHHLIMH; B) NPOTOreHHLIMH; r)
nporopuaLHLIMH; 1) noaspurimu. ObocayiiTe cpoil BLIGOP.

6) PactBop ammuaka oGnEMoM 20,0 Ma 1 ¢ koHUEHTpalneh pacTso-
péHHoro Bewectsa 100 r/n pa36aswin Bogo#i a0 500 ma. Paccuamralite
3HayeHde pH nonyyeHHOro pacTropa.

B) CKOABKO rpaMMOB MypPaBBIHOM KUCOTH! HEOOX0IHMO H06GABHTH K
100 mx roanoro 0,15 M CH;COOH, 4ro6st nomyuurs pacteop, pH xoro-
poro pasen 2,25? .

4. a) Mps xaxoM 3nayeHuu pH pasHoBecHbIE KOHUEHTPAUMKH
chaboit xucnorst HA, HMelomed KoHCraHTy KHeaoTHocTH K, B co-
npax€Huoroe ¢ Heil ocHoOBaHHA ByayT OAHHAKOBLIMA?

6) Ammuaunniii 6ydepHsill pacTBoOp roTOBWIH chenytomuM obpazom:
B HekoTopom obnéme 0,50 M NH; pacrsopsinu onpenenérHyro HaBecky
NH,(CI 1 nonyyennsiit pacTsop nosoauny soaoit 2o 1,00 5. Kako#t nomxna
ObITe Macca Haseckd NH,Cl 1 xaxoft 06n8m pactsopa NH; cremyer B3srs,
uTo6bl Bydepusiit pactsop uMen pH 9,25 u 6ydepnyto émkocts 0,10.

5. a) [puBeauTe NpHMeEPhl HCMOALIOBAHMSA pPeaKuUHil KomIaek-
coolpazoBanun aas 8) o6HApYXMeHHS HeODraHH“eCKHX BeuiecTs; 6)
MACKHPOBAHHR MEIAIONINX HOHOB; B) KOJXHYECTBEHHOIO OnpeieJeHus
BelIeCTS. ‘

6) Paccumraitre ycnoBHyi0 O0oOMmYy:0 KOHCTAHTY 0O0paszoBaHus
[Ag(NH;),]" npu pH 7,0.
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6. a) [lotteMy B COCTAB X€JATOB BXOART HPEHMYMECTBEHHO NSATH-
B mecTHUNeHHbIE nMKIbi? YTo Takoe «xenaTHblil dbdexm?

6) PaccunTaiite paBHOBECHYIO KOHLIEHTpauuto yactuy [FeFs] s pac-
TROpE NpH o6mei konuenTpaunuu xenesa (I11) 1,00107 monw/n u passosec-
HO# KonneHTpauyn ¢ropua-uonos 1,0010* mMosw/n. Cumrars, uto B Aau-
HBIX YCTIOBMAX B PAacTBOpE MPUCYTCTBYIOT KOMILIEKCHbie YacThum [FeF)**
(1gPy = 6,04), [FeF,]" (IgB: = 10,74), u [FeF;] (Ighs = 13,74).

7. a) O6LacuuTe XapaKTep 3aBHCHMOCTH PACTBOPHMOCTH XJIOpH-
A8 cepeGpa B BOAE OT PABHOBECHOM KOHUCHTPAUMM XJOPHA-HOHA.

18S.3
4
S+
% |
<7 L e '
-6 -4 -2 0
1g[ch

G) Paccyuraitre mMoaspHylo KOHLEHTPaLMiO OKCanara Gapma B ero
HachILeHHOoM pacTeope, pH kortoporo pases 3,0.

8. a) Kak onpenessercs 3HAK 1EKTPOAHOr0 OTEHIHANA B COOT-
BercTBHM ¢ pexomenpauyamu IUPAC?

6) PaccuwraliTe BesHuMHY NOTEHUMANa BOJOPOLHOIC 3JEKTPOlA
(OTHOCHTENIBHO CTAHFAPTHOTO BOAOPOAHOTO AIEKTPOIa) NpH 3HaueHnu pH,
COOTBETCTBYIOLIIEM NOMHOMY OCOKACHHIO MTMAPOKCHAA MArHyA.

9. a) Yro Takee paliokenne npoini? Kakumu dakropamu omnpe-
neasiercs BuIGOP METOAA PA3IOKEHHUA aHANHIHDPYeMoit npobbI?

6) Npupenure BHIBOA QOPMYJhi, CBR3LIBAIOINEH CTElleHL IKC-
TpaxuuH, K03pPHUHEHT pacnpeseseHHs, COOTHOWEHHe 0OLEMOB Op-
ranuyeckoii M poaHoll $a3 M YncIo IKCTpAKUMIA,

6) Kaxoit axcTparesT, xnopodopM uim TeTpaxsiopmeras, obecneun-
saer Gonee >ddexrusHoe pasaenchHue denona u 1-Hadrona, eciin KoH-
crauTsl pacnpeaencHua BX mexay CHCL u HyO passbl, coOTBETCTBEHHO,
1,9 1 67, a Mmexxay CCly w H;O-0,5 1 172

7 BAPHAHT

1. a) Yro raxoe ximumeckoe pasnosecre? Dlpuseanre repmonu-
HaMHYeCcKHi B KMHETHYCCKRHE KPMTEPHN PABHOBECHN,

28



©6) PaccunTaiire cpeaHeHOHHEIN K0IQPHUHERT aKTHBHOCTH Cynb(ara
KajMs B PacTBope, NOAyMEHHOM Npy pactBoperun 2,00 r K;SO,4 B 500 mn
BOABI.

2. a) Yo Takoe peajibHAf KOHUEHTPALMOHHAS KOHCTRHTA XHMH-
yeckoro pasHorecun? Kakve gaxropsr pausior Ha e nexmiuny? Ha-
MHIIHTE MATeMaTHYeCKUe BbIpakeHHe, CBALIBAKOLICE PEATbHYI0
KOHUEHTPAUHOKHYIO H TEPMOIHHAMHYCCKYIO KOKCTAHTHI PABHOBECHN:

Ag CrOd = 2Ag" + Cro>

6) Paccuuraiite BesiMYMHY KOHCTAHTHI KHCAOTHOCTH CANHUMNOBOH
KMCIOThI (pK." = 2,97) npu uorHo#t cune 0,15. KodapPuimenT akruBHOCTH
MONEKYJ CanuLMoBoH KMCAOTb! CYHTATE PABHBIM 1.

3. a) Y7o raxoe pH. MMoveMy naunniii NapaMeTp He HCNOALIYIOT
ANA X2APAKTEPHCTHKH KOHIEHTPHPOBAHHLIX PACTBOPOB KHCIOT (uie-
Jo4ei)?

6) JiexapcrenHoe BewecTso auMeapon (M = 292 r/Mons):

[(C¢Hs);CHOCH,CH,NH(CH,),]"CT
uMeet pK, = 9,0. Paccunraitre pH BoanOro pacrsopa ¢ xoHueHTpaumeH
avumenpona 10,0 r/n.

B) Pacteop ¢ HeussecrroM kxouuenTpaumel NH, o6n&€mom 0,100 n
pa3basuny sogo#i o 1,00 n. TMpu usmepernn pH nosyueHHoro pacrsopa
0Ka3aJloch, YTO OH pasen 10,8, UeMy Obina paBHa MOJIAPHas KOHUEHTPALUS
NH; B uexonHoM pacrsope?

4. a) O6bucuMTe NPUHUMN AelicTBMA KHCNOTHO-OCHOBHOTO 6y-
dhepHOro pacrsopa.

6) [inx npHrotoBsienHa aueraTtioro 6ydeproro pacrsopa k 3,28 r
auerara Harpus npu6aswiu 25,5 it 1 M HCI n pas6asnian sogoii ao 1,00
1. Kakoe sHauenue pH 6ynet umers nosyuentsii pactsop?

5. a) Yro raxoe yC/IOBHRR KOHCTAHTA 06pazopanus kommaekca?
Kak oHa cBsizana ¢ peanbHoll KOHCTaHToH o6pa3oBavua Komrutexca?
IS KAKHX H3 NEPeHHCICHHBIX HHKE KOMIUIEKCHBIX YACTHI NOHIKe-
HHe pH He nipuBesér K 3aMeTHOMY YMERLIIEHHIO YCIOBHOI KOHCTAN-
T 06pazoBanun? O6bacHuTe Bamr BuiGop.

[Ag(NHy).I"; [AgBral's [AZ(CN):I 5 [AR(SCN):| s (AG(NH,OH),]"

6) PaccunrtallTe BETHYHHY KOHLEHTPALMOHHOA KOHCTaHTH: 06paso-
BaHUA KoMILIekcHOTo coeaunerns HgCl, npu nounolt cune 5,0-107, ecnu
BEMWMHHA TepMoAxHHaMiieckoft ofulet koHcTanThl 06pasoBaHHA AaHHOro
KoMmiviekca cocrasnser 1,7 10*3.

6. Huxe npunenena popmyaa opranmvecioro coenuHenns. Or-
MeTbTe B rpuseneunoli popMyne dyuxuHonanbHbie rpynmnnl, yIacr-
ByomMe B XxeidarooGpazosanun. Hanmmmmre cTPYKTYpYy XeaaTHoro
makna. K xakoil rpynne xenarooGpasyommx opranH4ecKMx pearew-
TOB (B 3aBHCHMOCTH OT NPHPOALI AOHOPHBIX ATOMOB) OTHOCHTCSH RaH-
HOE OPraHMYecKoe Bemec180?
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6) Paccumrafive paBHOBECHWIC KOHUEGHTpAUMM HOHOB Ag’,
[Ag(NH;)]"  [Ag(NH,),])" B pactBope ¢ obmeil koHuUcHTpanneit HOHOB ce-
pebpa 5,0-10° moav/n M paBHOBecHOH KoHuewrpaumed NH, 1,0-107
Monb/n. JlorapupMet KOHCTaHT OOPA30BAHHA AMMHBATHBIX KOMNAEKCOB Ce-
peGpa pasusi Igh) = 3,32; IgB, = 7,23.

7. a) YTo TaKoe ycaoBHAR KOHCTaHTa pacypopumocyn? Kak ona
CRU3AHA ¢ peanshoil xouctanvoii pacrsopumocTu? Kakue daxvopnt
BINAIOT HA e¥ peauvHny?

6) Kakas Macca Ba(10s), (Mr) moxet pactoputecs B 250 mn 1,0¢107
M NalO5;? Bananye HoHHON CHILI HA PACTBOPHMOCTS HE YUHTHIBATE.

il 0
8. a) HipectHO, uTO E® Fe IFe2t =+0,771 B, a E )%"/Fe(CN)g

+0,364B. ¥ xaKoroe KOMILIEKCHOro HOHA - [Fe(CN)‘I nms [Fe(CN)J*
ofuras xoHcTaHTa oGpazopanns Gonnmre. Kakodi uon asanerca Goace
CHABHBIM oxHeauTenem - [Fe(H,0)g> uam [Fe(CN)o)>?

6) Kakoi o6ném 0,10 M NaOH weobxomumo npubasurs k 100 Mn
0,10 M HCOOH, uto6bl BesiH4MHA AEKTPORHOIO TIOTEHIMANA BOXOPO/-
HOro anexTpoae (OTHOCHTENBbHO CTAHARPTHOTO BOROPOXHOTO MEKTPOAR) B
nonyYeHHOM pacTBope Gbina 6w pasua -0,236 B.

9. a) Oxapakrepulyiire criocobbl paznoxenus upobui, npesncna-
raoinne e pacTBopeHHe, Re CONPOBOXAAWINECCH NPOTCKAHHEM XH-
MHYECKHX peaKliMii, a TAKKe PACTBOPEHHE ¢ YIRCTHEM XHMMYECKHX
peaxuuit 6e3 uIMeHeHUN cTenieHe H OKHCICHNS JIEMENTOB

6) O6nucnuTe rpadgnik 3aBHCHMOCTH KodPdHNHEHTA pacnpeae-
Jerun cnaboli xncnoter (HA) Mexay uenospRniM opraHHveckum
pacrsopuvesem u Boaoit ot pH.

D100
50 [
o - L
3 b 7 9

pH
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Toxa3aTenr KOHCTAHTHI KMCJIOTHOCTH MCCAEAYeMOl KHCHOTh
pasen 7,0, pemqHHA KOHCTRHTHI pacnpedenenus — 100, seanuuna
KOHCTRHTLI pacnpefe/leHUs CONPHKEHHOro OCHOBAHNS (A’) npeneb-
pexXHmMo Mana.

6) KoadduuserT pacnpeaencHus amkaionna XMHHHA MEXAY XJI0po-
dbopmom u Bonoii paseH 117. Cxonnko % xunuHa nepefinér B opraunye-
ckuit pactoputens upH dxcrpakuuu ero 10,0 mp CHCL; u3 50,0 mn Bon-
HO# da3nt?

8 BAPUAHT

1. a) /lna GONBLIMMHCTBA XMMHYECKHX PEAKUHA KOHLIEHTPALMMH
YHACTBYIOMHX 8 HHX BEUWIECTEB BXOAAY B YPABHCHHE 3aKOHA AeficTaus
Mace MR CKOPOCTH XHMHUYECKOH peakuuy B CTeneHsX, OTANYHBIX OT
HX cTexHOMeTPHYecKHX KoxpdunmuenTos. Mloyemy B cnyyae KoHcTan-
Thl XHMHYECKOTO PABHOBECHA PABHOBECHBIC KOHLIEHTPALUHUN BCerAa
BXOANT B BLIPAKEHME KOHCTAHTH XHMHYECKOr0 PaBHOBECHS B crene-
HSIX, PABHBIX HX CTeXHOMETPHIECKHM Kodbdunuentam?

6) Paccuurafite akTHBHOCTH XNIOPHA-HOHA B PacTBOPE, NORYMCHHOM
npH pactBopernn 2,34 r CaCl-6H,0 B 2,00 12,0 102 M CaCl,.

2. a) Yro Takoe obnast xoHcTaHTa pasnoBecnn? Hanamure soi-
paxenne 11 ofureli KOHUEHTPANMOHHOH KoncranTnl ofpazopanms
KomniekcHoro wona {Hgl,J*. Cymecrayer as paBnoBeche, onmcol-
BaeMoe JaHHON KOHCTAHTOH?

6) PaccunraifTe KOHUEHTPALMOHHYIO KOHCTAHTY PaCTBOPHMOCTH
Bay(PO,)2 nipu wonHofi cune 0,20. TepMoanHamuuecKas KOHCTAHTa pac-
TBOPUMOCTH pocpata Gapus pasHa 6,0-107°,

3. a) YTo TaKoe HoHbI IMATa U AHoHusa? Hanuumure Gopmyant u
HA30BHTE HOHBI THATA M JTHOHHA NS BOAbI, YKCYCHOK KHCHOTHI H AM-
Muaka. Yemy paBHa seauynHa pH soaHOro pacisopa, B KOTOPOM aK-
THBHOCThL HOHA JIHOHUA paBHa 17

6) Paccuuralite 3nayeHue pH pacrBopa, NOSYUEHHOIO NMPH CMELIH-
saunu 500 mn pactropa ¢ MaccoBoit korueHtpauyeli NHy 0,51 v/n u 300
MJT pacTBopa ¢ MaccoBoft koHueHTpauuei CH;COOH 3,00 r/n.

) K 50,0 mn 0,10 M NaOH noGaswin HexoTOpOe KOAKYECTBO TBEP-
noro ruapokcuna Hatpui. Monywewubl pacteop pasGaswni BogoH ;o
obvEma 300 mn. Tlps 3tom Guin monyden pacrteop, pH koToporo paeeu
12,5. Paccumrafire Maccy nasecku NaOH, koropas 6su1a goGarnena Kk uc-
XOZHOMY pactBopy.

4. a) lipupeante BLIBOA GOPMYAbI AR pacudra MoJRpROH A0aH
4YacTMll A’ npH onpeaenénHoM sHaveHHu pH.

6) Heobxoaumo nomyunts docharuniit Gydepusilt pactsop, pH ko-
Toporo pasen 7,0 u npu pobasnenun k 5,0 mMn Iroro pacrsopa 5,0:10°
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MOJjIb CHIILHOM KHCIOTHI yMeHbaeTcs He 6oniee yem Ha 0,1. Kakue MHHH-
ManbHbte KoHuewrpaikn KH,PO, u Na,HPO, momx#bl 6bITe B Takom Oy-
tepnrom pacreope?

5. a) O6bacHUTE CYIHOCTD TEOPHY KECTKHX H MATKHAX KHCTOT
ocHosanuil P. lnpcona,

6) Koucranra obpasosanns kommuekca [Ni(NH3)J** #3 Ni** u NH;
pasHa 468, a koHcTanTra O0pa3oBaHMA KOMRNeKca [Ni(NHg)z]2+ u3
[Ni(NH;)F** u NH; - 132. Yemy paBra oflLian KOHCTAaHTa HECTOMKOCTH
[Ni(NHa),J*"?

6. a) Uro Taxoe xenarni? Kaxoe U3 noHATHH, XeNATH HIH BRYT-
PHKOMILIEKCHBIE COeAMHeNHd, apaserca Gonee obwmnm? Ipuseanve
NPUMeEPL! XEJIATOB, HE ABIAIOIIUXCA BHYTPHKOMILIEKCHBIMH cOeaHte-
HHAMH,

6) Paccuuraifre pasHoBecHyio koHuenTpaumto [Fe(SCN)I** npu pas-
HoBecHO# KkoHuenTpauny CNS™- noros 1,0-107 monn/n u obmeli koxueH-
Tparn Fe(Ill) 0,10 monmu/n ¢ ywéToM TOrO, 41O B JAHHBIX YCAOBHAX B Pac-
TBOpe mnpHCYTCTBYIOT wacTHubt Fe®, [Fe(SCN)J** (lgh = 3,03)
[Fe(SCN),}" (1gf. = 4,33).

7. a) Chopmynmpyiite obuie NPaBHA3 NOTyYeHHN H PACTROPC-
HH3 ocajios. lipaBeaure NnpHMeps! PACTSOPEHHN 0CAAKOB BCIEACTBHE
NPOTEKAHHA NPOTOJHTHYECKHX, OKNCIHTCALHO-BOCCTAHOBHTEALHBIX
peakunii, a Taxke peaxunit Komnexcoobpalopawna.

6) Paccuuraifte pacTBOpHMOCTS (I/n) CanHuMIOBOl KkucnoTel (M =
138 r/mons, pK, = 2,97) 8 Boxe, eciu Kg = 1,2:10%,

8. a) Yro Takoe popManbupii 3NeKTpOANLEE NOTEHUHAN?

6) Ilpu axTusnOocTM Xnopha-uoHoB | wmoaw/n JAC wenu

Pt,HleH3COOHllCl‘|AgCl,Ag okasanace pasoll +0,429 B. Paccum-

TaifTe KOHIIEHTPALMIO YKCYCHOR KHC/IOTH B pacTBope, ecmn E%(Ag*/Agl) =
+0,7994 B, Ks(AgCh = 1,8 10,

9. a) Yto raxoe «munepaanisuus»? Oxapaxrepusylite nanGonee
43CT0 NpuMeHseMble criocobul «MOKPOI» MBHEPAIH3AUMH,

6) C nomommp10 KRKOTo 32K0Ha MOXKET GLITL OMMCAHO HKCTPAK-
uHonHoe pasuonecne? IIpuBeauTe ero MaTeMaTUUeCKOe BhipawkeHHe.
Y10 TaKoe KOHCTAHTA pacnpeaeieHnsi, KOOPPHIHEHT pacipeaeseHHs,
CTeNneRb OAHOKPAaTHOM IKCTPAKUMH, KOHCTAHTA IKCTpaKuuu?

B) Paccuuraiite cremeHb ONHOKPATHOR KCTPaKUMM OPraHHYECKOH
KucnoTel, nmeromelt pK, = 4,20, npu sxcrpakunn e& 50,0 mn CHCly u3
25,0 ma BogHo# daswt npu pH 2,50. Kowxcranra pacnpesencHus HeHOHH-
3UPOBAHMEBIX MOJIEKYN KHCROTHI B cucTeMe CHCL/H,O pasHa 25, xoHcTaH-
Ty pacnpeueeHns AHHOHOB CYHTaTh [IPEHEOPEXUMO MalIOi.
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9 BAPUAHT

1. a) llpuBeauTe BLIBOA GOPMYJIbI LLTH KOHCTAHTHI XHMUHYECKOr 0
paBHopecHs (3aKoHa AeHCTBRS Macc A XHMHYECKOI0 PaBHOBeCHS) C
HCIT0/Ib30BAHHEM TEPMOAHHAMMYECKHX NpeacTaBaenutt,

6) PaccyuTaiite akTHBHOCTH HOHa BOAOpOAA B pacTBope, B 1,00 i1 ko-
Toporo copepxutcs 0,73 r HCl u 2,84 r Na,SO,.

2. a) Kak Ha3biBaeTca rpadHK, npuBeéHRLIA HiKe?

oy

0.5

0 2 4 6 3 10 PH

0

Kaxo# Bua Gyaer MmMeTsh aHAJIOTHYHAS 3ABHCHMOCTL A BOAHO-
IO PACTBOpPa AMMHAKa?

6) Paccunraiite BENHUHRY KOHUCHTPAUHOHHON KOHCTAHTH pPacTBO-
pumocte Ag,CrO, B TIPUCYTCTBHH 2,0-10% M K,CrO,. TepmonnHamMnie-
CKa# KOHCTaHTA PACTBOPUMOCTH XpOMata cepeGpa pasna 1,1-10™2,

3. a) Chopmyanpyiire 0CHOBHLIE NONIOKEHHR NPOTONHTHYECKON
TeopHH KMCA0T U ocHosaunii. IipuseanTe npHMepsl neliTpasuvHb B
3apaXKeHHbIX KHCJIOT B OCHOBAHHHN.

6) B 1,00 s sonsoro pacTsopa ackopSunosoli xucnorst (pK,, = 4,04,
pK,2 = 11,34), pH xortoporo paeen 2,80, pacraopmn 1,0 r ackop6uHonoti
KHCoTel. Yemy pasen pH nomyueHHoro pacrsopa? MonspHan Macca ac-
XopOMHOBOI kHcnoTH pasHa 176,13 r/Mons.

B) Bonmeiif pacteop Belecrsa B, ARNMIOmMICIocs OOHOKHCAOTHBIM
ocHoBanHeM, umeer pH 12,0. KoHueHTpauHs pacTBOPEHHONO BCIECTBA B
IaHHOM pacTsope pasHa 0,20 mons/si. Paccuutatite Bemmuuny pK, xucio-
ThI, conpxEHHoH ¢ Bemectaom B.

4. a) Kakne daxkTopsl BANKIOT HA Bejthiny Gydeproit EmcocTu?

6) Kakoit o6ném pactBopa ¢ maccosodt aoneit CH;COOH 30,0% (p =
1,038 r/mn) neobxomumo nobasuts K 2,00 a1 5,0-102 M CH;COONa, yro-
6b1 ostyuHTs Oydephnit pactsop, umetouiuit pH 4,307

5. a) Kommnexcnuili non [Cu(NHy)J** moxno noayunrs npu
naaumoneiicteun Cu’* ¢ NH; OaHaKo B xuciolt cpese oH Jerko pa3-

33



pywaercst. Hon [Cr(NH;)‘;]’+ MONY4YHTh AOCTATOYHO TPYAHO, HO B OT-
JMuMe OT KATHOHA TeTPRAMMHHMeEIN OH YCTOHYHB AaXe npu KHIsMue-
HKM B KOHUEHTpUpoBaHHON cepHoit KHcnore. OfbAcCHHTE aaHHbIE
$axToi.

6) PaccumTaiiTe BETMUHHY YCAOBHON KOHCTaHTHl 0OpasOBaHMS KOM-
TUiekca MOHa Gapus C Te'rpaauuouom ITHIEHANAMUHTETPAYKCYCHOH K-
CNOThL (Y ) an pH 10,0 ecin lgB JIaHHOro KoMnneKkca paseH 7,8, a pkK,
sactuupt HY™ - 10,26.

6. a) Hxe npusedeHa GopMyIa OpraHHYeCKOro coefHHeHUS.
OTMeTHTe B npHBeseHHoit Gopmyse PyHKIHOHANBHLIE FPYIINL], Y4a-
cTeyomne B XeaaTooSpazopanun. Hanmmmmure CTPYKTYpY XeaaTHoro
oukiaa. K xakoit rpynie xenavoo6pasyiomux OpraHUYecKnx peareH-
TOB (B 3ABMUCHMOCTH OT HPHPOABLI AOHOPHBIX ATOMOB) OTHOCHTCH JaH-
Hoe opranuuyeckoe sBemecTnro? IIpunseaHTe NPUMEPHI HCNONLIOBAHHA
BAHHOTO pearedTa IR 00HApYXKeHHHA HEOPraHHUCCKHX HOHOR.

X

~

N
OH

6) Paccumraiite paBHOBECHYIO KOHUEGHTPALMIO HacTHIL Hg®* 8 pac-
TBOpe ¢ obwedt koHuenTpaumei prytu (II) 0,10 mMons/n u paBHOBECHOW
KOHUEHTpaunek Br 1,0-10'2 MOMK/II, & TAKIKE 3HAYEHHE CPERHETO NUTAH/-
HOTO YHCIa A JaHHBIX YCnoBHHA. JlorapHpMbl KOHCTaHT YCTOHYHBOCTH
6pomunnsix xomruiekcor pryti (1) pasunt: IgB, = 9,05, g, = 17,33, lgfs
= 19,74, lgf, = 21,00.

7. a) Kak BAHSCT TeMNEPATYPa HA PACTBOPHMOCTL MANOPACTBO-
pumbix BeiecTs? Iodemy B HEKOTOPBIX CAYHANX NPH MOBLINEHHH
TEMNEPaTYPhl PACTEOPUMOCTh YBENHUMBACTCH, 3 B HEKOTOPBLIX
yMEHbIIACTCH?

6) O6pasyetca nu ocanok Ni(OH),, eciu k pactsopy Ni(NOs), npu-
6aBuTh aMMuauHBIi OydepHsilt pacTBop Tak, 4To6hl OO1IAN KOHLUCHTPALHA
Ni(ll) B nonyyeHHo! cMeCH OKasanack paBHOM 1,0-10°* monu/n, paBHoBecC-
Has koHueHTpauus NH; - 0,10 mome/n, a pH — 10,0? Koncrantst o6paso-
BaHHA aMMHAYHEIX KoMuiekcos Ni(ll) pasum B, = 4,68-10% B, = 6,17-10°,
Bs =2,51-10°%, B, =2,95-10".

8. a) Kax MOXHO ONpEeNRIHTL HANIPAB/ICHHE NPOTEKIHHA OKHC-
JINTEALHO-BOCCTAHOBHTEIbHOH peakunn?

6) Paccqn'raﬁ'rc o6u1y10 KOHCTAHTY 00pa3oBaHHi KOMIUIEKCHOrO Mo-
Ha Hg(CN)4 3 €CI¥ TPH aKTHBHOCTAX unanun-uouon ¥ KOMIVIEKCHBIX HO-
HOB Hg(CN),; B pacreope pagHeix no 1,0- 10 Monb/n BenMUMHA HNEKTPOL-
HOrO MOTeHUNAa (OTHOCUTENBHO CTAHAAPTHOINO BOKOPOAHOTO 3MEKTPONa)
nonypeaxuun Hg(CN),* + 28 - Hgl + 4CN" cocrasmer -0,193 B.
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9. a) Yo Taxoe «vuuepaIHIsuns»? Oxapaxkrepusyiite sanbonee
HaCTO NpuMensiemble cNocobnl «cyxoli» MAREpaan3aLNA.

6) Hdafite onpeneneHnt TCPMBHAM (EKHAKOCTH-XKHAKOCTHAA JKC-
TPAKUMA», IKCTPATEHT, IKCTPAKT, PEIKCTPAKIUMN, PEIKCTParesT, pe-
IKCTPAKT,

B) PaccumTaifTe crereHb OAHOKPATHOR IKCTPAKUMH OPraHHYECKOro
ocHoBanu, umetomero pKgyt+ = 8,50, npn sxcrpaximn ero 25,0 mn CHCl;
u3 10,0 ma BoaHoit da3el npu pH 10,5. Koncranra pacnpenenenns Heno-
HH3HPOBAHHLIX MOJIEKyN ocHoBakHs B cicreme CHCL/H.O pasua 20, kou-
CTAHTY pacnpesencHus KaTuoHa (CONpmxEHHON KMCNOTHY) CUHTATL npe-
HeOpEXHMO Manoi.

10 BAPUAHT

1. a) Hanummre ypaBHeHue M300aphi XMMH4YeCKO#H peakumm.
Tpn ysennuenun TemMaepaTypbl KOHCTAHTA PABHOBECHA TaKXKe yBe-
Juyniiack. Caenaiire seisog 0 AH npasofi n o6parHoi peaxuyu.

6) Cmemwanu no 200 mn 3,00-107 M NaNO; # 2,00-107 M Ca(NO;)..
Paccuwraiire akTHBHOCT: HUTPAT-HOHA B TT0Y4EHHOM PacTBOpe.

2. a) lpuBexuTe NpHMEpHl XHMHYECKHX PaBHOBecHHt, MCHO/L-
JyeMbIX B AHANHTHYECKOH XMMHH (NMPOTONMTHYUECKHX, KOMMICKCO05-
Pa3’0oBaHUNA, OKHCANTENLHO-BOCCTAHOBHTESSHBIX, pasHoBecuit obpa3o-
BAHHSI U PACTBOPEHHS 0CAAKOB) M COOTBETCTBYIOMMX HM KOHCTAHT.
Yro raxoee pK?

6) Paccumraiite senwamuny pK, Gendolinoh xucnotn (pK. = 4,20) »
npucyrcraau 0,1 M Na,SO,. Kospduumenr axrussoctn Monexysi 6eHaoii-
HOM KHCNOTbI CUuTaTh pasHbiM 1.

3. a) Kaxue BeutecTsa, COrIacHO BPOTONUTHICCKOH TEOPHM, AA-
3niBatoT ambonuTamu? Kaxxe U3 nepeAcneHHbIX BetecTs (MMANMA
AMMOHMA, THOUMAHAT AMMOHHA, KAp6oHAT HaTpma, rhapoxapGonar
HATPHA, ANAHUH, MOJOUHAR KMCAOTA) NBAMOTCH amhmmauu’
OGocuyfire cBoit BbiGop.

6) Paccuntasite pH Boamoro pacreopa, B 1,00 i1 xoroporo conep-
xutca 4,60 r HCOOH u 12,0 r CH;COOH.

) HaBecka okcanara uatpHs maccod 2,0 r 6oina pacTeopesa B BOAe.
K nonyuennoMy pacreopy aoGaBniyu Hexoropoe konuvecreo HCl u aoee-
an ero obséM BomoH xo 1,00 1. PaccynTaiite paBHOBECHYI0 KOHICHTPRIULO
C,0,% ® pacreope, nonyuenHom nocie paGasnenna, ecim pH 3roro pac-
TBOpA OKa3aNCi PaBHLIM 3,5,

4. a) Heobxopumo, wT06nt B Npolecce npopeneHnn ananmia pH
pacrBopa ocraBaics pasabiM 7,0. Kawoil™ 6ydepuniit pacreop (doc-
darupit - KH, PO, + NaHPO,; anerarmuili - CH;COOH +
CH;COONa; uuTpaTubtii - JHMOHRAA KHCIOT2 + AUIHAPOIHTPAT Ha-
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Tpua; ammuauHni - NH(Cl + NH;) ayqmie BCero noaxoanr Ans noj-
Depxanus Takoro 3uavenus pH? OGocnyiite cBoli BpiGop.

6) Kakue MuHHManbHble KOHIERTPALMH YKCYCHOH KMCIIOTH U aleTa-
T8 HATpHA A0JLKHLI ObITh B 6ydepHOoM pacTBope, YyTobbi oH umen pH 4,0 1
6ydepryso EmkocTn He Menee 5,0-107 mons/n?

5. a) Yro Takoe BHemnechepunie kommiexce? Hipuseanre npu-
Mepbl coeHHeHUH, OTHOCRIHXCH K BHeMIHECPEPHBLIM KOMILTEKCAM.

6) Paccuyraiite BesmunHy ycnoBHOM obuie#t koHcraHybi 0Gpasosa-
nuA komnnexca [FeFq]> npu pH 1,0.

6. a) UYUro Takoe opranHveckuii peareHr, QYHKUHOHATLHO-
aHANMTHYECKAA rpynnuposka. Kacue H3 nepeyHcIendbiX HUXe Opra-
HAYECKHX BEIECTB MOTYT BIAMMOACHCTBOBATL € KATHOHAMM MeETal-
J108 ¢ o6pazosannem xejaroB?
NINPOKATEXHH; FHAPOXHHOH; CyALDAHHIOBAN KHCIOTAS
2-amuno6GeH30iHAN KHCIOTA

6) Paccuuraiite paBHOBECHYIO KOHLICHTPALMIO HOHOB Zn’' B aMMu-
auHoM GydepHOM pacTsope, ecM paBHOBecHad KOHiEeHTpauus NH; pasHa
1,0-10% mons/n. Obmasn KOHUCHTpauui LMHKA B JAHHOM PacTsope paBHa
0,10 monw/n. KoHcTantsl o6pa30Bauus aMMHAYHBIX KOMILIEKCOB LMHKA
paskbt B; = 1,5:10% B, = 2,7-10%, B, = 8,5:10°, B, = 1,2-10°, Bs = 2,9-10°, ¢
=5,610"%

7. a) OfbsicHnTe, NoYeMy NpH PACTBOPEHHMA B BOJE HMTPAT?
ATIOMHHHA 0CAI0K FHAPOKCHIA AJIOMHHMSA HE BHINIAJRET, B TO BpemA
KaK Py NonbiTKe «PACTBOPHTE» B BoJe Cyabdua anoMutus obpasy-
ercst ocanok Al(OH);. Byaer am npoucxoauts obpasosanue ocanka
FHIPOKCHIA AJIIOMHHHMSE NPH PACTBOPEHHH B BojJe XJIOPHA2 AMIOMMH-
HHUS, kapbonara amomMunun?

6) Paccuuraiire pacTBOpHMOCTS HOAMOR cepedpa (I/)T) B pacTBope C
KOHUeHTpaLued ammuaka 100 r/n. Jlorapudmel KOHCTAHT obpazoBaHus
aMMHAYHBIX KOMIUIekcos cepebpa paeus! Igh = 3,32, 1gB; = 7,23.

8. a) DaexTpoAHLIil NOTEHUHAT ABARETCH HHTEHCHBHOM BeJTHYH-

Hoit. YUTo 370 35auuT? Kak MOXHO pPACCUHHTATL BEAHUMHHY Eg 0
N g T

0 0
HCII0J/IL3YR CNIPABOYMbIE TAHHLIC ECr3+/Cr2+ H Ecﬂ‘/cr'

6) Paccuuraitte DC aneKTpoXMMHUHecKkol HemH, cocrosmedt u3
CTAHJAPTHONO BOJOPOJHOTO 3MEKTPOAa U XJIOPHACEPEOPAHOrO 3NEKTPOAa
AgCl,Ag]KCl, €CNH aKTUBHOCTh XJIODHA-HOHOB B XJIOPHECEpEOPAHOM
3ne1crp%ne pasna 0,10 moms/n, E(Ag'/Agl) = +0,7994B, Ks(AgCl) =
1,8-10".

9. a) Kakne HexxeaTe/IbHble NPOUECChi MOTYT HPOHCXOAHTH NPH
paznoxeHMH npobui? Kak MOXKHO yMeHLINMTL BaAusHHE TaKHX Npo-
IXECCOB HA Pe3yabTaT aHanauza?
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6) Yo NoAPRIyMEBAIOT NOA TEPMHHAMH (PAIACACHHE» W (KOH-

neHTpHpobante»? lpubeanTe KIACCHPHKINMIO METONOR PRINCACHIN
¥ KOHUCHTPHPOBRHHSA B 3ABHCHMOCTH OT HAAMYMMAN R XapaxTepa dazo-

BbIX MIEPEXOXOB.

6) KosddummenT pacnpencnenys Xunuta mexay Gensonom u soaoit
pasen 16. Kakoe MUHHMANBHOE YHCAO IXCTPaKuMil NopumtMy GeHzona no
10,0 Ma1 Heo6X0AKMO TIPOBECTH WA H3BNEUYEHHA He MeHee 99,9 % xuHnHa

13 100 Mn soaHOH Qasei?

PEAKIIMM OBHAPY)XXEHUA
| KATUOHOB U AHUOHOB

3anumnHTe ypaBHieHHs MePeYHCICHHLIX Hinke peakumnii o6napy-
MEHUS KATHOHOB H AHHOHOB B J1A60PATOPHbLIH XKypHARA 1O caeaywomed

dopme:
Hecenea Pearexr Ypagrierine peakiumt Ararsrmecrng
Mo ocoberiiocTn eé npokeserva IDPexy
K +HCHOe = KHCHOW benstid kpucranmvec

K NaHCHO,

rugporapTpar | Apobupry  oxnamaator,
CTeHNN NPOGHPRA NOTHPROT CTERNAM-

sHyTpErPME] OCAA0K,  pacTROpiM

Harpus > . o
Wm JIONX M Ozﬁ‘ck €.
Katvounl §-il anaaMTHuecKoi rpynabl
Li’ Na* K NR,'
KF K{Sb(OH)s} Na;[Co(NO:2)] NaOH
Na,HPO, Zn(UO,)(CH;CO0)s NaHCHOs | peaxrun Heconepa
NayCOs NaPb{Cu(NO,)s]
KaTuotnt 2-i anaanTuyeckoll rpynubi
Ag-# sz-l- H g224‘
NaOH, NH; NaOH, NH; NaOH, NH;
NaBr, Nal, NaCl NaBr, Nal, NoC} NaBr, Nal, NaCl
K.CrO, KCrO4 K;CrO4
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KaTuons! 3-it RHANHTHYCCKOM TPYNNh]

Ca™ Sré* Ba*

H,S0, CaSO, H,S0,
(NH4):CO;3 (NH4);,CO;3 (NH,4),CO3
(NH)2C204 {NH4)2C:04 {(NH4)C204
K4[Fe(CN)] POZHM30OHAT HATPHA POAU3OHAT HATPHA

KyCrOr

Kathonbi 4-f1 aHaIHTHYECKO# TPynNL

AP Ccr Zn

NaOH, NH; NaOH, NH; NaOH, NH;

Na,S Na,S NaxS

ANHBAPHE H;0; B menounoii cpeae AMTH30H
o6pasosarHe HamxpomoBhix kucnor §  (NHa)(Hg(SCN)4]

Katnonnt 5-li ananauruveciol rpynini

Mg Mn** Fe™

(NH.):CO; NaOH NaOH
NaHPO, Na,S Na;S
8-rHIPOKCHXHHOANRH NaBiOs K3fFe(CN))
Fe** Sb™ B>
NaOH ApOTONHTHYECKOE DPOTORNTHICCKOS
ocakpeHue OocaNICHHE
Na:S Na,S Na,S
Ka[Fe(CNY) Gpranuanrobii 1Y K1+ 8-ruapoxcuxssioniy
KCNS MaNAXHTOBLIH 3ENEHBIH THOMOYCBMHA
cyaudocanurganosas KLy
KHCJIOTA
Karuonm 6-ji ananwruveckoii rpynns
Cu™* Co™
NaOH, NH; NaOH, NH,3
Kl KCNS
Nag$;03 (NH,),{Hg(SCN)]
Ko{F(CN)} O-HITPO30-B-Hadron
Nii Cd” Hg”
NaOH, NH; NaOH, NH; NaOH, NH;
IUMETWITAROKCHM K[Fe(CN)o) KlI
Na,S NaS
mdenmaxapbaun
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Anuonst I-# ananursveckoil rpynnet

SO,F 'S,05" SO,” COs~
Ba(NO:);. AgNO; | Ba(NO;),, AgNOs Ba(NO;), Ba(NOs;),
H:0* H;0* PY(NO:), H;0*
KMnOs + HySOy | KMnO,+ HiSOs | ponssouar Gapus Mg(NO3)
Iy I
[

C2047’ BOz- F Pol).
Ba(NOs), Ba(NO»); Ba(NO;); Ba(NOs);, AgNO;
Ca(NO;), C;HsOH + H,SO4 | ponarnn xenesa (111) | marueInamsuan cMsCh

KMnO, + H,S04 KYPKYMUH uMpxonanusapuuosnii | (NHeMoOo+ HNO,
KOMIUTEKC
AHHOHB! 2-# aH2AMTHYECKOH rPyNnb
cr Br I s* CNS'
AgNOs AgNO; AgNO; AgNO; AgNOy
Pb(NO;) Pb(NO:s), Pb(NO;3); H;0" Cu(NOs)
Hga(NOs3), XJIOPAMHH . XROpaMHH I Hg(NO,),
KMnO, FeCl; Nay{FetCN)sNO) FeCly
AHHOHB 3-it angawTHeckoll rpynbLl
CH,COO" NO; NOy
H;0° H;0" Cu+ H;50,
C;HOH + H,;SO, andeHIaMuH ll”(l)ﬂl’lﬂla.\lml
FeCl3 aHTHIHPHR ATHIHPWH
cyavpaumnosas kncoTa + P-nadron
Kl

39




(YACTH 1)

NPOTOIMTHYECKUE PABHOBECHA

Hean 3anaTus
1. 3nars:

e 0o6ury10 XApAKTEPHCTHKY XMMHYECKOTO PasHOBECHSA, YPABHCHHC 3aKOHA OeficT-
BHA MaCC U1 XHMHYECKOTO PABHOBECHA;

®  MOHATHA «AKTHBHOCTH» M «KOIGOHIMEHT aKTHBHOCTH)», BRHAHUC HOHHOMR CHb!
Ha BXTHBHOCTD JICKTPONUTOB,

® BUIbi KOHCTAHT XMMWYECKOTO DPaBHOBECHS, HCTIOJBIYEMBIC B AHAIHTHHECKOH
XHMHH H CBA3H MEIKIY HUMH,

o obume IPHHUMITH PAcU®Ta COCTABA PABHORECHBIX CHCTEM!

®  OCHOBHbIC NOOKCHUA NPOTONHTHYECKON TCOPHU KHCIOT H OCHOBAHHIA,

¢  KOHCTRHTHI, XapaKTEPH3YIOMMUe CHITY KHCOT ¥ OCHOBRHHM;

¢  BIMAHHE PACTBOPUTENIN Ha KHCIIOTHO-OCHOBHBIE CBOHCTBA PaCTBOPEHHOIO Bellte-
CTBa, .

®  OPOTOJIHMTHYCCKHE PABHOBECHH B BOAHLIX PACTBOpaX CHIbHLIX H CAAOLIX KHCNOT
# OCHOBAHM, BOAHMIX PacTBOpax, COACPMAIUMX CMECH KHCAOT MAH OCHOBAHMI,
MHOrORPOTOHHBIX IPOTOANTOB; aMONMTOB.

® [PMHUMAOB! PACTETa COCTaBA PIBHOBECHBIX CMECEH MPOTONUTOB NPH 3aRaHMHOM
3ua9eHIH pH 1 NOCTPOEHHA PACHPEACINTCALHEIX NHArPaMM;

e  oOIYI0 XapaKTEPUCTHKY K MEXAHHIM ACHCTBUS KMCIIOTHO-OCHOBHBIX Gydeprbix
PACTBOPOS.

2. Ymern:

®  BHYHCASTH HOHHYIO CHUTY PacTBOpa H KOMppHUMCHT aKTHBHOCTH,

e  BLMHCAATL pH BOAHLIX PacTBOPOB CHABHLIX M CIabbIX KHCIOT H OCHOBaHHA;
BOPHBIX PACTBOPOB, COACPMAINMX CMCCH KHMCAOT HIH OCHOBaHEL, MHOTOOCHOBBLIX
KHCAOT MAH MHOTOKHCJIOTHRIX OCHOBEHMIT;, aMQONHTOB,

®  PACCYMTHLIBATE MONYPHEIC OTH H PABHOBCCHLIC KOHUCHTPAIMH NPOTONHTOB NPt
3aaHHOM 3Haueymy pH;

o perpiciaTs pH B Gydepiyio EMKOCTL KHCIOTHO-OCHOBHRX Oydeprnix pacTeo-
pos, BuiGHpaTs GydepHaiil pactsop, nogxoAIUHIH MUIA NOANCPHAHNA HEOGX0AUMOTO
suauenua pH.

Boupochi /sl CAMONOATOTOBKH

1. O6man xapaxrepucrvka XuUMHYeckoro papHosecuA. Komcranra
XHMHYECKOr0 paBHOBecHA. BEABI KOHCTAHT XMMHYECKOrO PaBHOBECHA, HC-

NOJIb3yeMbIC B AHATTHTHYECKOH XMMMH.
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2. AKTHBHOCTb M KO3(dHIIHEHT akTHBHOCTH. HoHHas cuia pacTBo-
pa. 3aBUCHMOCTH aKTHBHOCTH CWIBHOTO ACKTPOAHTA OT MOHHOW CHWIBI
pacrBopa.

3. Ofumve npuHUMNBl pacu&Ta COCT3BA PABHOBECHRIX cucreM. Of-
Has ¥ PaBHOBECHAA KOHLEHTPAUHHM, MOAApHaA NoAs GOpMHl BeleCTBa.
Ypashenua MaTepHanbHoro Ganauca u anextpoHeitrpansHoctd. [ToHaTHE O
cnocobax rpaduueckoro ONHCAHHUA PaBHOBECHI.

4. Baxuelime Teopus KHCAOT M ocHoBaHMii. Konuvecrsemsoe
ONUCaHKe CHABI KUCROT U OCHOBaHHi

5. BausHue pacTBOPHTENS HA KHCIOTHO-OCHOBHbIE cBOlicTBa pac-
TeopEnnoro Bemecrsa. [IpoToHHLIE H ANPOTOHMbiC pacTBopuresH. Knac-
cuuxanus pactsoputencii Mo KUCIOTHO-OCHOBHBIM CBOMCTBAM H mongp-
HOCTH. ABTONPOTOSIN3 PACTBOPHTENS.

6. Husenupyiouee u auddeperunpyiolilee AeiCTBHE PACTBOPHTENA.
CunnHeie H cnabbie KHCAOTH H OCHOBAHMA.

7. Bopopoannihi noxasarenn. Pacuér pH BOAHBIX pacTBOpOB CHIb-
HBIX ¥ CJIAGLIX KHC/IOT, a TAKOKE CMeceli HECKONbKMX KUCHOT.

8. Pacuér pH BomHbiX PacTBOpPOB CHAbMLIX M cnabmx ocHopaHmi,
aMBpoanToB U cMeceH HECKOIBXHX OCHOBAHMI.

9. Pacu€r cocraBa paBHOBECHBIX CMeCeil MPOTONHTOR HPH 3AXAHAOM
3uavenny pH

10.Kncnordo-ocronnie 6ydephnie pacreoprt. [Ipunmsn neficrens.
Pacuér pH GydiepHoro pacrsopa. Bydephas Emkocts.

3apaum, npeaaaraeMsie AJfl peiieHES HA 3aHATHH

1. PaccudralitTe HOHHY'O CMIY pacrBOpa, TNONYYCHHOTO TIPH
cmemmsaruy 60 ma 2,0-107 M KNO; u 40 ma 1,0-107 M Ca(NO3),.
Otser: 2,4-10%,

2. B 1,00 a 1,0-10® M HCI pactopunu 0,15 r KCI. Yemy pasHa ak-
TMBHOCTb HOHa BOAOPOZA B NONMy4eHHoM pacrsope? Ormer: 9,410
MOJiL/.

3. B 100 mn soast pacreopwin 4,10 r TPHXIOPYKCYCHOM XHCAOTHI
(Kz = 0,20). Pacrsop pasGasuny Bogo#t a0 1,00 n. Kaxoe 3uauenue pH 6y-
AeT uMeTs RoMy4cHHbIH npu 3ToM pacTeop? Or1rer: 1,65.

4, JlexapCTBEHHOE BEIECTBO AUMEAPO:

{(CeHs),CHOCH,CH,NH(CH;),}"CI

(M = 292 r/mons) umeer pK, = 9,0. Paccuuraitte pH BoaHOIO pacrsopa ¢
KoHueHTpauue# pumespona 10,0 r/n. OreeT: 5,2.

5. Ckonbko rpaMMOB aliETaTa HaTpus conepxHrcs 8 100 Mi pacrso-
pa, ecau pH atoro pacTopa panen 8,50? Otper: 0,15 r.

6. Cmemanu no 50,0 Mn pacTBopa € MaccoBoM KOHLEHTpaumedi
CH,COOH 10,0 r/n u pacTaopa ¢ Macconoil konuerrpaupueii HCOOH 5,00
/n. Paccumraitie pH nomyuentol cmecu. Orner; 2,47,

41



7. Cmewanu pasrbie o6bémbt 1,0-10°> M HCl 1 5,0-10" M HCOOH.
Paccuuraiite pH nomyuennoit cmecn. Orser: 2,18.

8. Paccuwuraitre pH 0,10 M NH,CN. Orser: 9,27.

9. OnpezenuTe paBHOBECHYIO KOHLSHTpaLMIO 4acTHu S* B pacTeope
¢ obmeii xonuentpammeii H,S 1,0-102 monw/n, ecnn pH aanHoro pacrsopa
paben 11,0. Ormer: 2,4-10™ moan/n.

10.CronpKo rpaMMOB alETaTa HATPHR HEOOXOAMMO DPAcCTBOPHTS B
0.50 n 2,0-10% M CH;COOH, uro6s1 pH pactsopa cran pasel 5,502 Ot-
BeT: 4,6 r. ’

11.K 40,0 mn 5,010 M KH,PO, npnGaswm 60,0 ma 5,0-10° M
Na,HPO;. Paccuuraiite pH n GydepHyio EMKOCTE NIOTYUEHHOro pacrsopa.
Otser: 7,38; 2,810~

12.®@ocaruniit HydepHbiit pacTBop roToBunB No creryromel npo-
nucu: K 50 mn pacreopa ¢ xonuentpauncit KH,PO, 13,6 r/n npubasnann
Hexotopoe konndectro 0,10 M NaOH u 3arem paz6asnanu sonoit no 100
mn. Kakoft 00nEm 0,10 M NaOH cregyer B3ath ans nonydeunn 6ydepno-
ro pacteopa, mmeomere pH 7,2. Kakywo 6ydepuyro émxocts 6yner nmets
Takot 6ydepuriit pacreop? Orrer: 25 ma, 2,9-107 monn/n.

Jaunarne 2

PABHOBECHS
KOMILIEKCOOBPA3ZOBAHMSA

Hejb 3aHATHRA
1. 3Hars:

0611y10 Xap2KTEPUCTHKY H KIACCHPHKAHIO KOMIUICKCHBIX COCIMHEHMI;
KOHCTaHTHI, XaPAKTEPUIYIOLIHE PABHOBECHA KOMITIEKCOOGpazoBaHms;

haxTops!, RTHRIONIHE HA HPOUECCH] KOMIUIEKCOOOPA30BAHMA B PAaCTROPAX;
o6my10 XapaxTepHCTHKY ¥ KNacciHpHKaIpno OpraHMUECKHX PEarcHTOB, 2 Takke
BOIMOMHEIC MYTH MX HCTOASIOBAHUS B XHEMUNCCKOM aHanwse,

2. Vmers

®  DNPOBGAWTL NPOCTEHIME PACIETHI, CBAZAHHEIC ¢ PABHOBCCHAMH KOMILTEKCO06pa-
30BaHKA.

Bonpoch 148 caMONOATOTOBKH

1. OcHOBHBIE NOHATHA, CBA3AHHBIE C KOMILIEKCHBIMH COEAHHEHHS-
mu. Knaccuduxauus KOMITIEKCHBIX COSAMHEHHIA.

2. KOHCTaHTEl paBHOBECHA, HCNIOJNbL3YEMBIE MHJA XapaKTEPHCTHKM
KOMOJIEKCHBIX coenunennii. Kunetvuueckas yCTOIUHBOCTE KOMNAEKCHBIX
COCIHHCHHH. ’
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3. Bananne pazmstdnbiXx Jaxropos (APHPOAa KoMIUIEKCOOOpasoBa-
TENd M SAWMFAHAOB, TEMIEPAaTypa, MOHHAd CWia, noGoumnie peakimu) Ha
MIPOUECC KOMMREKCOO0pa3oBanna.

4. BansHue KOHUEHTPALUMH PEaArnPYIOUHX BELUECTB HAa KOMIUICKCO-
obpazopanne. Pacy&r MOnApHLIX nonelt CBOGOASBLIX HOHOB METAIIA H
KOMILICKCOB B PaBHOBECHO!N CMeCH. MYHKUMA 3aKOMIUIEKCOBAHHOCTH.
Cpennee nHranaHoe YHCNo.

S. MNMonAtHe 00 opranuveckrx peareHTax. QyHKUHOHANBHO-
aHanuTHYeckas rpynnuposka. Knaccugukaiys OpraHHuecKHX peareHToB.

Baxuetimue OPraHHYCCKue pCarcH Hl, HCNOML3YCMBIC B XHMHUYCCKOM aHa-
nuse.

3anaum, BEpeAaraeMhble i PCHICHHERA HA 3AHHTUH

1. Paccuurafite enuuuHy oOmeli KOHIICHTPAUMOHHOH KOHCTAHTH
o6paszoBanua [Fe(SCN);) npu uonnoit cune 0,20. Otser: 9,6-10%.

2. Paccunrafite yCROBHYIO ODUIY0 KOHCTaHTy 00pa3oBauns kom-
nnekca [AIF¢)* upu pH 1,0. Oveer: 2,410,

3. OnpenenuTe paBHOBECHYIO KOHUCHTPauMIO HoHOB Ag' B pacTBO-
pe ¢ obuiei xoxuenTpauued Ag® 1,0-107 monL/n ¥ paBHOBECHOH KOHIEH-
Tpauuei NH; 1,010 momw/n. Koscranmss 06pazoBaMus AMMHAYHEIX KOM-
nnekcoe cepebpa pagus:: B, = 2,110°, B, = 1,7-10". Owser: 5,010
Moab/i.

4. Paccumraiite paBHOBECHbIE KOHUEHTpauny vactuy Hg?* u HgCl,,
a TaKKe BEIMUMHY CPEJHEr0O JIMraHAHOIO 4MCHA AAA PACTBOpA ¢ obmiel
xouuenTpauuei Hg(11) 1,0-10" mons/n u paBHosecHol konuenrpaumeii CT
1,0-10" monw/n. KoHcTaHTs 06pa3oBasHa XNOPHAHEIX KOMIUIEKCOB PTYTH
(11) pagust: By = 5,5-10%, B, = 1,7-10", By = 1,5:10%, B, = 1,7:10". Orsen:
[Hg™'| = 2,0-10"" monu/n; [HgCl,y) = 3,5- 10 monw/n; 3,0.

5. Cwmewanu no 25,0 mn 1,0-102 M BaCl, u l ,0-102 M DATA. Pac-
cunTaliTe PABHOBECHYIO KOHLEHTpaLmio HoHos Ba?* B pactsope, ecnu pH
pactsopa paneH 10,0. Benuuuna pkK, vactuusl HY* DATA pasua 10,26.
Oreert: 1,510 monn/n.

Jausmhe 3
PABHOBECHSA «OCALOK-PACTBOP»

Hean 3aHaATHR

1. 3HaTh:

®  [OHATHE CKOHCTAHTA DACTBOPHMOCTHY», €€ BHABl M CBA3b € HOHHOW M MOJiCKY-~
JIRPHOA PaCTBOPHMOCTHIO,
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*  (GaKrOphl, BIUAIOULAE HE NPOLIECCH OGPA30BAHMA H PACTBOPCHHA OCAIKOB.
2. YMeth

® NpOBOMMTH TPOCTEHIINE DACHZTH, CBA3AHHELIC C PABHOBECHAMH «OCAMlOK-
HaChHILLIEHHBIA pacTBOpY.

Bonpocs! A/18 CaMONOATOTOBKH

1. KoHCTaHTa pacTBOPHMOCTH (NMPOM3BEAEHHE PACTBOPHMOCTH).
Hcnons3opanye ABHHOH KOHCTAHTHI IUIA ONPENCNEHHS BO3MOXHOCTH Bhi-
NajieHHA 0caaKa.

2. PacrsopuMocTb. CBA3b HOHHOM B MOJIEKYNSPHON PACTBOPUMOCTH
BEIRECTBA C KOHCTAHTOH PaCTBOPHMOCTH.

-3. Bmusuue paznuusix ¢akropos (NpHpoOaa pacTBOPAEMOTO Beile-
CTBAa ¥ PACTBOPHTENA, TEMIIEPATYpa, MOHHAA CMNA, HPHCYTCTBHE OGHIErO
HOHa, NOBOUHbLIE PEaKUNH) HE PACTBOPHMOCTb.

4. O6utHE NPUHUMIIB! PACTBOPEHMA OCAAKOB MAIOPACTBOPHMBIX
JIEKTPOJIUTOB.

3anaun, npesnaraeMpie At pelleHHs HA 3AHATHH

1. Beinager nv ocanok GTopHAa KambumA, ecin K 1 M1 pacreopa ¢
maccosoit noneit Ca(NOs), 0,1% npubasure 2 xaruu (0,1 ma) pacrsopa ¢
maccoeoit noneit NaF 1%? Orser: aa (2-10° > 4,010,

2. B xakom o0bEMe BOAB! MOXET pacTBOpHTHCR 1,0 r HonaTa Gapus
(Ks=1,5:10%)? Orser: 2,8 a. ,

3. Paccuwraitre Maccy Gemsoiitofi kncsors (Ks = 1,4-10®), koropas
conepxurca B 0,50 n e€ Hachimennoro soaHore pacrsopa. Oraer: 1,4 r.

4. Bo CKOABLKO pPa3 MOXKHO MOBBICHTL PacTBOPHMOCTL XPOMAaTa ce-
pebpa. ecnu B 1,00 i ero Hacmmenstoro pacrsopa pacrsoputs 10,0 r
KNO;. Orser: B 1,7 pa3a.

5. Paccuwraiire MonapHyio kosulewtpaumio BaC,O, B €ro Hachl-
{USHHOM pacTBOpe, pH KoTOporo pasen 3,0. Otser: 1,5-10° momn/n.

6. Ckoneko rpammos Agl Moxuo pacreopurs B 100 ma 1,0 M NH,?
Oreer: 8,810 r.

3aunrue 4

OKHCJIHTEJBHO-
BOCCTAHOBHTEJ/JBbHbIE
PABHOBECHS

Uens 3a89THA

1. 3Rrats:
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®  OCHOBHbIC MOHATHA, CBA3AHHLIC C OXKMCIMTCILHO-BOCCTANOBHTCNBHLIMH Peak-
WHAMH, A TRKOKE UCNONbIOBAHAE TAKUX Peakuuil B AHAMHTHIECKON XHMHH,

o cnocobbl KOMUYECTBEHHOH OLEHKM OKHCAMTEALHO-BOCCTAHOBATENLHOM C110c06-
HOCTH BEIECTR;

. ¢al('ropbl, B/MHAIOUIMC HA MPOTEKAHHE OKHCIHTECAbHO-BOCCTAHOBHTEILHBIX peax-
umh. :
2. YMers

¢ NpOBOJAHTHL npocremuuc pacqeThi, CBA3AHHLIC C OKHUCAWIENBHO-BOCCTa-
HOBHTENLHLIMH PDABHOBCCHAMH.

BOI'IpOCbl IR CAMONOATOTOBKH

1. Obwias  XapakrepHCTHKA OKUCAHTENbHO-BOCCTAHOBHUTEABHBIX
paBHCBECHH. OnekTpOAHBIA NoTeHuuan. CTaHAAPTHBIA JIEKTPOAHLIH Mo~
TeHuman nonypeakuun. LC peakumu, .

2. YpasHenue HepHcta. DopMmaibubli 3NEKTPOAHBI MOTEHIHAN.
KoHcrasTa paBHOBECHA OKHCITHTEIBHO-BOCCTAHOBUTEILHOM Peakiiui.

3. Bausuue paznnuHsix (pakropos (TemmepaTypa, NOCTOPOHHHAE HO-
Hel, pH, noGouHbie peakUMH) Ha MPOTEKAHME OKUCIHTENBHO-BOCCTAHO-
BHUTENLHBIX peakuuii.

38118'"!, npepjiaraeMeic TNA peuieHNs HA 3AHATHH

1. Paccuuraifte BeIHUHHY NEKTPOIHOTO MOTEHUMKANA NONY
ROCCTAHOBACHHS AUXpoMaT-HoHa N0 Cr’, ecnu aKTHBHOCTH CLJ" paBua
5,0-10° MOJIB/TT, aKTHBHOCTh Cr2072' - B 4 pa3a Gonviue, a pH pacTeopa pa-
geH 2,0. Oreer: 1,07B.

2. Paccuuraiite, HCHONB3Yd BENMYWHBI CTAMJAPTHBIX NOTCHIKANOB
OKHCIUTEIILHO-BOCCTAHOBHUTENBHBIX T1ap, 3HAYeHue TepMoaMHaMuyeckol
KOHCTaHTE! PABHOBECHA PEAKUHH OKMCIEHUS HOHOB Fe' vonamu MnOy,
npoTeKalouieH B kHclol cpeae. Oraer: 1.10%,

3. Kakyio maccy NH,CI HyxHo pacteoputs 8 1,0 1 5,0-107 M NHs,
yro6st DJIC anekTputeckoit LemH, coctosueit H3 BOAOPOAHOIO INEKTPONa,
HAXOMAWIErocs B JaHHOM PacTBOPE, W CTAHAAPTHOrO BOJOPORHOTO 3JIEK-
Tpoza Gbwia pasHa 0,55 B? Orser: 0,221,

4. Wssectno, wro  E° 2 =  -0,764B.  Paccuwraiite
Zn**/Zad

0 €CIiH lgﬂ»g aMMHa4HOro KOMIUieKca LuHka pasen 9,08.

Zn(NH3)3*/2Znd’
Otser: -1,04B.

5. Paccuurtaiite Kg (HgyCly),  ecom M3BECTHO,  4TO

Egig“/ﬂg& =+0,792B; E&SzCIz'L/ Hel =+0,2688. Orser: 1,3-10"*
3
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KOHTPOIIbHAS PABOTA Ne 2

P W
&-e-¢

IIporpaMMubie BONpOCHI

1. TonaTHe 06 aHATHTHYECKOM CMrHAE. JTaNoOHHbIE H 6e3TANOH-
Hble MCTOAB KOJIMYECTREHHOrO aHanH3a. CTaHInapTHLIE BEIECTBA M CTaH-
naptHeie obpasusl. CriocobEl pacuéra KOMIEHTPALHK BEIUECTBA NO BesIH-
YHHE AHAAMTHMECKOTO CHIHaNa,

2. TioHaTHE “HeONpPENENSHROCTb MIMEPEHHA™ W “NOFPelIHOCTL H3-
mepena”. Bupbr norpemroctedi. OCHOBHBIC NOHATHR MATEMATHUECKOR
CTATHCTHKY, UCTIONbLIyEMBIE B aHANUTHYCCKOH XHMHH.

3. TIpumep crarucTuyeckoii 06paborku ¥ NPEACTARNCHAIR pe3yLTa-
ToB aHamia. OGHapyxeHue rpy6bix norpemHocte#t (mpomaxos). CpasHe-
HUE BOCTIPOH3BOJHMOCTH H CPEIHNX 3HA4YeHHIT pE3ybTaTOB aHATH3A.

4. OCHORHBIC XaPAKTEPHCTUKH AHATMTUMECKOR METOIMKU: Npenen
O6HapyXeHus, NPeleN ONPERCICHUA, TPAHULILI ONpENCNAeMbIX coaepKa-
HitH, \1yBCTBHTERBHOCT, BOCMPOH3BOIMMOCTD, NPABHALHOCTL.

5. O6uw@as XapakTepHCTHKa rPaBHMETPHH. BHUABI IPaBUMETPHYSCKNX
onpeaenexit. Ocaknacman # rpaBuMeTpryeckas (popmel. OcHOBHBIC 3Ta-
Nbl METOAMKH FPABMMETPHYECKOrO OMPEACNCHHS METOAOM OCMACHHSN.
[pasumerpus B GapMalIeBTHIECKOM aHANIH3E.

6. MousTue 0 Mexanu3Me ofpasopanus ocanxa. OOpasosanue nep-
BHYHEIX LUEHTPOB KpHcTannuiamui. OTHOCHTENBHOE IEPECHIICHHE U €ro
BIMAHKE Ha xapakTep obpasyrowierocs ocaka. Kontoupnas cramus o6pa-
30BAHHA MATOPACTBOPHMOrO COCRHHEHHA.

7. OcHOBHBIE MPOLECCH, TIPHBOAAIMME K 3arpA3HEHUio ocanka. Ux
NPHYHHBL ¥ cNOcobbI yCTpaHEHUS.

"7 8. OCHOBHBIE MOHATHS, CBAIAHHBIC C THTPHMETPHHECKHMH METONa-
My aHanula. Knaccudpnkauns THTPUMETPHUECKHX METOOB aHANM32 W CTIO-
coBoB TUTpOBaHHUA.

9. XapaxkTepuCTiKa MEPHOH NMOCYBI, HCTIONL3YEMOH AR TOYHOrO
H3MEpeHHa obbEma kuakocTH. OUKCTKA MEPHOH NOCYAbl U NOAFOTOBKA e
k pabore. [Tpasuna paGore! ¢ MepHO# mocynoil. [Tposepka BMECTUMOCTH
MepHOH nocynel.

10.CratinapTHble pacTBOPLl M CTaHOAPTHLIE BEWECTBA B THTPAMET-
puyeckux MeTonax anannza. Crnocobbl onucanns KOMMYECTBEHHOIO COCTa-
BA pacTBOPOB. PacuéTsl B TUTPUMETPHUECKUX METOZAX GHANMHM3A.

1L.TIpMHLMI  KUCHOTHO-OCHOBHOIO THUTPOBAHHS. ALMAMMETPHA |

ankanuMerpus. [IpuroToRneHHe U CTRHAAPTH3ALHA PACTBOPOB THTPAHTOR
KHMCNOTHO-OCHOBHOTO THTPOBAHMSL.
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12.06wan xapaxrepucruka H kaacchuxauwa uuaukaropos, Ku-
CNIOTHO-OCHOBHBIE MHAMKATOpL!. KiHTepBsan nepexona okpackm KMCIOTHO-
OCHOBHbIX HHIIMKATOPOB.

13.1Tonate o KpuBOii THTpOBaHHA. CTEneHb OTTHTPOBAHHOCTH.
Kpusbie THTpoBaHHA CHALHOH KHCAOTH CHIbHLIM OCHOBaHUEM M CHABLHOTO
OCHOBAHHA CHNBHOH KHCROTOM.

14.KpuBrie THTPOBaHHA CAaGOH KHCAOTHI CHIILHBIM OCHOBAHHEM M
cnaboro OCHOBaHHA CHILHOH KUCAOTOM,

15.®axropsl, BIHAIOMME Ha BEAUYHHY CK34YKA KHCAOTHO-OCHOBHOIO
THTpoBaHMA. CHCTeMaTHYeCKne H Cyualiibie HRIMKATOPHBIE TIOTPEWHO-
CTH KHCJIOTHO-OCHOBHOTO THTPOBAHHA.

16. TutpoBanHe MHOMOOCHOBHBIX KMCIOT H MHOTOKHCJIOTHBIX OCHO-
Banmnil. AHaNMM3 CMECH TMAPOKCHAA M KapboHara WIENIOMHOrO MeTanaa,
cmecH kapOoHata u ruapoKkapGoHara.

17.Cniocobst  THTPHMETPHUECKOTO OnNpenc/ieHHs Cofiell aMMOHHA.
Onpesenensic a30Ta B OPTaHNUECKUX COEAMHEHHEX MeTonoM Keenpmans.
Onpencnenvie 6opuolt KHCAOTDI.

18.Tutporanue 8 HEBOAHLIX cpesax. Kpurepun BoiGopa pacrsopu-
TeAR ANA KACROTHO-OCHOBHOTO TUTPOBAHMS. IKOHCTaHTa THTPOBAHHA.

19. [TpakTHYECKOE TNPUMEHEHHE KHCAOTHO-OCHOBHOTO HEBOJHONO
TUTpOBanus B dapMalucBTHYSCKOM aHanule. PacTsopuTesnu, THTPAHTHI,
CTaHAAPTHEIE BEWECTBA M MHANKATOPLL.

20.06was XapakTCPUCTHKA U KIACCUDHKAUNS METONOB OKWCITH-
TEJIEHO-BOCCTAHOBUTENBHOrO  TUTPOBAHUR. Kpusas  OKMCAWTENLHO-
BOCCTAHOBHTENIEHOIO THTPOBaHMA. (DIKTOPHI, BAAMIOMME Ha BEIHYHHY
cKauka TUTPOBaHHA.

21.CrocoBel  o6HApYKEHHS KOHEYHOW TOUKH OKHCAMTENBHO-
BOCCTAHOBHTENLHOrO THTPOBAHUA. OKUCIMTENLHO-BOCCTAHOBHTE/MbHbIE
MHAKKATOPbI. CHCTEMATHHECKHE MHOMKATOPHbIE HOFPEUHOCTH.

22.AonoMerpHueckoe THTpoBaHue. Ilpunuun wmeroza. Ycnosus
NPOBEACHNA THTPOBAHMA. THUTPAHTHI M CTaHJapTHble Bewectsa. OGHapy-
HEHUE KOHEMHOW TOYKH THTPOBAHUA.

23.ITpakTH4YecKOe NPUMEHCHHE HOJOMETPUYECKOrO THTPOBAHHR.
Onpezaenerne Boas meronom Kapna dumicpa. Onpenenenne akTHBHOTO
xiopa.

24.MonaroMerpHueckoe THTpoBaHHe. [lpuuumn meroga. Ycnosus
nposeleHHA THTPoBaHua. THTPaHTBI H CTaHJapTHbie Bewiectsa. OOHapy-
KeHHe KoHeuHOH TOYKH THTpOBaHHKA. [IpakTHYEecKoe NPHMEHEHHe.

25. XnopuonoMeTpHueCKoe THTpoBaHKe. [TpuHUME MeToaa, YcnoBus
APOBENEHHA THTPOBAHUA, THTPAHTH! U CTAHAAPTHLIC Bewectsa. OOHapy-

XEHHe KOHEYHOH Touku THTpoBaHus. [TpakTHyeckoe mpumenenne, Onpe-
JeseHue HOAHOTO YHCna,
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26.Hurpuromerpuyeckoe Turposanne. [IpuHuun mMeroaa. Ycaosun
nposeacHuA THIpoBanuA. THTPaHTH M cranaapTHbie BemecTsa. OGHapy-
AKeHHE KOBEYROH TOUKH TWTpoBaHHA. [pakTHueckoe npuMeHeHHe.

27.bpomaromerpuieckoe THTposande, puHimn merona. Ycnosus
ApOBEACHUS THTPOBaHHA. THTPaHTLI M CTAHAAPTHLIC BeuwlecTBa. OGHapy-
JKEHHE KOHEUHOR TOUKH TUTpOBaHMA. [IpaKTUYeCKoe NPHMEHEHHE.

28. Inxpomaromerpuueckoe Turposanue. [Ipunimn merona. Ycno-
8HJ MPOBEICHHA THTPOBAHUA. THTPanTLI M cTasaapTabse Beutectpa. ObHa-
pyXKeHHe KOHECYHOH TOYKH TUTpOBanus. [IpakTHueckoe npuMeneHne.

29.[lepmanranaromerpuieckoe Turpopanue. Iipunuun Meroaa. Ye-
JIOBMA MPOBCACHMA TUTPOBAHMA. THTPaHThl H CTAHAAPTHbIE BEWECTBA.
OO6napyKeHHe KOHEYHOH TOUKM THTPOBaHMA. FpaKkTHUECKOE NMPHMEHEHKE.

30.Liepumerpuyeckoe THTpoBanue. Ipuuunn MeTona. YcioBua npo-
BeJIeHHs THTPOBaHHA. THTpaxTH M CcTaHzapTHuie BeiiecTsa. OGHapyxe-
HHE KOHETHOH TOUKH THTPoBaHHA. [IpakTuyeckoe npuMeHeHue.

31.06mas xapaKkTepHCTHKA H KnacCHGHKXaLH METOLOB KOMILIEKCO-
METPHHYECKOTO THTPOBaHHA. MepKypHMETPHYECKOE THTPOBAHHE.

32.06m@as XapakTepHCTHKA KOMIUIEKCOHOMETPHYECKONO THTPOBa-
HuA. XapaKTepHCTHKa CBOHCTB 3THACHAMAMMHTETPAYKCYCHOH KHCIOTHL H
€€ B3aHMONCHCTBHE ¢ KATHOHAMH METaNAOB.

33.KpHBas KOMILIEKCOHOMETPHYECKOrO THTPOBRAHHA. <DaxToph,
BAHAIOLIME HA BEJIHYHHY CKAYKA THTPOBAHMK.

34.Cuoco6rt ofHapy#enna KOHEYHOH TOYKM TUTPOBaHHA B KOM-
MNEKCOHOMETPHK. Merannousiaukaropbl. O61an xapaxTepucThKa, Kiac-
cuduKauus, B3AUMORCHCTBHE C HOHAMH METAVIOB.

35. TuTpaHTh! H CTaHAAPTHLIE BEMECTBA, HCMOAL3YEMBIE B KOMIUIEK-
COHOMETPHUECKOM THTpoBaHHH. Cnocobbli KOMIMNEKCOHOMETPHUECKOrO
THTPOB2HHS M €0 NpUMeHeHHE B GapMaueBTHYECKOM aHANH3E.

36.0011a% XapaKTepHCTHKA ¥ KNACCH(PHKAIHA MCTOAOB OCAAMTENb-
HOI0 TUTPOBaHHA. MepKypOMETPHYECKOE THTPOBAHHE.

37.KpHBas apreHTOMETPH4ECKOTO THTpOBaHHA. (DaKTopsl, BAHAIO-
IHE HA BENHUKHY CKauKa THTPOBAHUA.

38.06HapyxeHHe KOHEYHOH TOYKH apreHTOMETPHYECKOTO THTPOBA-
HHA: Meroapl Mopa, @onsrapaa n ®asHca. THTPaHTH U CTAHAAPTHLIE BE-
LECTBA APIeHTOMETPHYECKOTO THTPOBAHHSA H €0 NPUMEHEHUE.

-
—— e

=E&)| Npumepsi pemenns 3a1ay

1. CraTHcTHYeCKas o6paboTica pe3yJabTATOB aHAIH3A

Ipu onpedenenuu maccol nexapcmeewnozo sewjecmea é mabremrax
domomempuueckim memodOM RORYUeHbl Credyiowue pesyromamst napa-
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AenbHbL Onpedenenuti (M2 & packéme na cpeodwiolo maccy | mabnenwu)
39.9; 40,2; 39,6, 22,5; 40.4. Paccuumaiime 2panuyel 008epuUMensHo20 UK-
mepeana (0oeepumensnas eeposmuocmb 95%) u ommuocumeavHoe cmaw-
0apmu1oe OMKAOHEHUE Pe3yILmaAma ARANU3.

Bravane Heob6xonHMO onpenenuTh, HE CORCPIATCA N CPelH pe-
3yAbTATOB MAapaIENLHLIX OfipencneHuii npomaxy. SHaueHHe 22,5 3aMeTHO
OTAHYACTCR OT APYrHX M MOxeT buiTh npouaxom PaccuHTacM BAs HEro
BeauinHy Q-KpHTepHa:

Xz X| 396 225
X, —X; 40,4-225

dnan=35uP =09 Qg = 0,56 (cm. [Npunoxenne, Tabn. 6). Tak
KaK Quyeq > Quprrrs TO PE3YNLTAT «22,5» ABNACTCH IPOMAXOM M €ro Heobxo-
AHMO HCKITOMHTS. TIpy cratHeTHueckol obpaborke ocTaBmIMXCA pe3yiib-
TATOB NAPANETBHBIX ONpeacseHHit NnotywaeM
n

2 Xi

S 399+40,2+39,6+404

Q Ken 0’96

BbIOOpOYHOE cpentice - X = =40,0
n 4
3 - )2
2 %=X 2 2 2 2
aucnepeus - §2 = iz —= (0" +02 ;(_0’4) +04° 0,12
n -
CTAHAAPTHOE OTKJIOHEHHE - S= w/S2 = ,/0,12 =035
CTAHAAPTHOE OTKIIOHEHHE BLIGOPOUHOrO CPEARETO ~
S 035
Sy == —==0,175
N
OTHOCHTENBLHOC CTAHAAPTHOE OTISIOHEHNE - S, = § = (ﬁ_)?»_(S)_ =88-1073

IPaHHIbG IOBEPUTENLHOIO HHTEPBAna - AX = tS5; =3,18-0,175=06
(3Hauenns t — cm. Ipunoxenue, Tabn. 7)

Conepxanue NekapCTBEKHOrO BELIECTBA B OAHOH Tabnerke cocras-
nsier (40,0+0,6) mr

2. CpaBHetne BHIGOPOK

ITpu ananuze obpazya mabremox mumMpuMempuuecKum Memooom
66110 ycmanoene#o, Y4mo cpeonsin 8eRUSUNT MACCHI NEKAPCMELKHOZ0 Geuje-
cmaa 6 pacuéme Ha cpedniow Maccy oonol mabnemku pagna 0,212 2; S, =
88.10°. pu anaruze >mozo e obpasya mabremox Y-
cnexmpoghomomempuueckum smemodom G0 Hatideno, ymo m = 0,225 z;
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S, = 1,2:10° npuuém e oboux caywasx 6vin0 nposeceno no 5 napamiens-
Hbix onpedenenui. Hmeromca au cmamucmusecku 00Cmogeprbie pasnususi
@ CPeOHux 3MAHeHUSX MACCbl AEeKAPCMEEHHO20 BEUJECMEAR, NOMYHEHHbIX
Oeymsa memodamu?

Jns Toro 4ro6bl CPaBHHTE CPEAHHE 3HAUCHHUS PEIYNBTATOR AHANH3A,
H306X0/1HMO BHAYANC CPABHHTL BOCHPOUIBOANMOCTE PE3YIHTATOB THTPH-
METPHUECKOrO 1 CHIEXTPOPOTOMETPHUECKOTO ONPENENeHNs JEKAPCTBEHHO-
TO BEWeCTBA B TabneTkax. PaccunTaem 3HAUCHHMA AMCIIEPCHH M ONHOM #
BTOpOit BBIGOPKH

§?=(x-S,)°
87 =(0,212-88-10%)% =3,5.107° 82 = (0,225-1,2-102)2 =73-107¢

OkcnepuMeHTantLHoe 3Ha4ueHHe F-kpHrepus paBHo:

_83_1300° .
Ken Slz 3’5.10—6

Kpurnueckoe 3uauenne F-xpurepus mmn a = 0,05; f; = £, = 4 pasno
6,39 (cm. IMpunoxenue, Tabn. 8). MockonbKy IKCUEPUMEHTANLHOE 3HAYE-
H¥e F-kputepus MeHbllle KPUTHUECKOTO, TO CTATMCTHYECKM JIOCTOBEPHLIE
Pa3NM¥MA B BOCNPOM3BOAHMMOCTH PE3YALTATOB, NOMYUCHHKX JBYMA METO-
ZIaMH, OTCYTCTBYIOT.

Paccuuraem BenHUHHY t,,.q.. Tak xak ny = na, TO

2 SE+S3 7310 +35.107¢

3 =54-107°
2 2
¢ _Ii| —izlJE - ‘0,212-0,225‘ 5 =88
T V2 a0 V2

Kputhueckoe 3uavuchue t ana o = 0,05; = 8 paBHo 2,31 (cm. TTpu-
noxenue, 1aba. 7). [TockoNbKy IKCNIEPUMEHTANBHOE HAYCHUE t-KPUTEPUS
Gonbure KpUTHYECKOrD, TO CTATUCTHYECKH JOCTOBEPHBIC Palikika B Cpe-
HHX 3HAYCHHAX MACCHI JIEKADCTBEHHOTO BEINECTBA, MOAYYECHHBIX ABYMS
meronamu, umeiorTca. CpenHWil pesynprar, nonydenHsit cnexrpodoro-
METPHUECKHM METOLOM, 60MbLIE, TOAYHEHHOTO THTPHMETPHUECKN.

3. PacuéTtnl B rpaBAMETPRR

Hasecxy maccon 0,9957 2 obpasya mazu, codepacawyesi anmubuo-
muk aeeomuyemun (C),H; 705N Cly; M = 323,13 2/monv), npoxanunu é 3a-
NAAHHOTL amnyne ¢ MemauIuNecKum nampuens. Hocne pacmeopenus npoxa-
AE€nNOU cMecu 8 gooe obyerusuuiic’ ocadox ompunrsmpoeanu, a xopuo-
UOHbL, NpUCYMICMEYIoWUe 8 GUILMpame, € CoOmeeMCHBYIOWUX YCROCUAX
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0Cadunu ¢ nomouvio numpama cepebpa, noaysus AgCl maccoi 0,0120 2.
Paccuumatime maccoeyio Qono resomuyemuna 6 obpazye masu.

Jna pacy€ros BOCMONb3yeMCH cneRyouled cxemoit
C“Hl;_nOsNzCIz - 2AgCNr

Tak Kak B cocras MOJICKYbl N€BOMHUCTUHA BXOAMT [Ba aroMa Xno-

pa, konmyectso Bemtectea AgCl (rpaBMMerpuyeckoit gopmul) B 2 paa
6oblle KONHYECTRA BELECTRA NEBOMUIICTHHA.

= MABCH-MUD) | o 0012032313

= 22250 100% = 1,36%
IM(AZC) - g 0= S 14332-0,0057 0%~ 1.36%

4. IlpuroToBieREE H CTAHAAPTH3ANNS PACTBOPOB

Kaxori o6vém pacmeopa ¢ maccosoti Ooneti KOH 45% (na. 1,45 2/mn)
Heobxodumo e3ams Onr nonywenun 2,0 a1 0,20 M KOH?

HCX

vucx__mP _m-100% _n-M-100% _
P @-p ®-p
C-V-M-100% 0,20-2,0-56-100%
= = =34mn
p-a 1,45-45

A mumposanus 20,00 mn pacmeopa oxcarama vampus, 8 1,000 »
xomopozo cadepxwcumca 3,380 2 Na;C;0,, 6vu10 uspacxodoeano 18,80 ma
pacmeopa KMnO,. Paccuumaiime monsphyio xonyenmpaywio 1/5 KMnQ, ¢
oanHom pacmeope u ezo mump no H,0;,.

CTaHpapTH3aUMA PacTBOPA MEPMAHIaHATa KATHA C NOMOWIBIO OKCa-
JIaTA HATPHA OCHOBAHA HA PEAKLHH.

2MnOj +5C,0%™ +16H* - 2Mn2* +10C0, + 81,0

[TepMaHrauar HOH MPUHHMACT 5 INEKTPOHOB, a OKCANAT-HOH OTAAET
aBa dekTpona, no3tomy £, (KMnO,) = 1/5, £,(NayC;04) = 1/2. B Touxe
axsusaneHTHocTH n(1/5 KMnO,) = n(1/2 Na,C,04), wnu C,V; = C,V,, rue
uuzgekc 1 oTHocktes k 1/SKMnO,, a uuaekce 2 - k 1/2Na;Cy0,.

m(N320204 )

Ch= , CNENOBATEABHO
- M(l/2N32C204)‘VO,2

m(NasC204)-Vo  __ 3380-2000

C, =
LT M(1/2Na,C,04)-Voz - V;  67,00-1,000-18,.80

=5367-1072 M

TlepMaHraHar Kajfus W MepoKCH/ BOJOPOAa PEarHPYIOT ApYT C Jpy-
roM B KMCNOH cpeae cnenylomum opazom.
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5H,0, +2MnOj7 + 6H* — 50, T +2Mn2* + 8H,0

Monexyna H,O, otna¥r 2 anextposa, noaromy $akTop 3KBHBANEHT-
HOCTH NIEPOKCHAA BOAOPOAA paBeH 1/2.

TiMn0,/H,0, =C1 - M(1/2H202)-107 =5367-1072 .17,01-107 =
=9,129-107%r /mn

S. Pacuérsl B THTPHMETPHH

Hagecky maccoii 0,4985 2 obpazya mumona (M = 150,22 2/mone)
pacmeoputu & 8coe 8 npucymcmeuu Heobxodumozo koauwecmsa NaOH,
nonyuus 100,0 ma pacmsopa. K 10,00 ma nosyueunozo pacmeopa npubasu-
AU HeobX00uMoe Konugecmeo Gpomuda kamnus v pacmeopa HCI. [an mum-
DOBANUA ROAYHEHNHOW CMECU 6 RPUCYMCMEUU MEMUN0E020 OPANIKEE020
nompe6osganoce 13,15 ma 0,1005 M 1/6 KBrO;. Paccuumaiime maccoeyio
QOO NMUMONA 6 ananusupyemom 06pasye.

Bpomatomerputeckoe onpeseseHNe THMO0Ma OCHOBAHO Ha PEaKHH

3 +2KBrOj + 10KBr + 12HCI —»
OH
Br Br
-3 + 12KC! + 6HBr + 6H,0
OH

THTPUMETPHYESCKOE ONpEdeNeHHEe THMONA MPOBOAMTCA METONOM
NPAMOTo TUTPOBAHHA CNOCOGOM MHUNETHPOBAHMA. DAKTOP IKBHBANCHTHO-

CTH THMONa paBeH 1/4 (MoneKky/la JAHHOIO BEIIECTBA PEArHpPYET C ABYMs
Monexynamu 6poma).

o= C-V-1073 . M(1/ 4tuMona) - V, - 100% -
Vg8
0,1005-13,15-10> -150,22 - 100,0 - 100%
- 10,00 0,4985 4

=99,56%

Hasecxy maccoii 5,000 z obpasya masu, codepacawes HgO (M =
216,59 2/manv), obpabomanu npu nazpesarwuu pacmgopom HCl. ITocre ox-
RANCOEHUR NORYHEHHBIN PACMEOp Helmpanusosanu ¢ nomowbo NaOH u
npubasunu k nemy 25,00 mr 4,92-107 M ITA. [ian mumpoeanus u3bwim-
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xa ITA nompebosaroce 14,80 mn 5,10:10° M ZnSO,. Paccuumaime
maccogyio oo HgO e obpazye masu.

B ycioBHH 3al1a%H ONKCARO KOMILTEKCOHOMETPHYECKOE Onpeneste-
nue HgO meroaom obpatHoro Turpoeannd. oH pTyTH (Kak K HOHbI Apy-
rux merannos) pearupyer ¢ 3JTA B MonaspHOM cooTHowenwu 1:1.

(CV) = C3Va)- 107 - M(Hg0) -100% _

o(HgO) =
g
102 _ . .10-2y.103 . .
_(2500.4,92-107° - 1480 :’:)go 107)-107° - 216,59 100%=2’06%

6. TlocTpoenne KPUBOH THTPOBAHMSA M PACYET cHCTEMa-
THYeCKOH HHIHKATOPHON NorpemiHoOCcTH

fTocmpotime xpusgylo mumposanwua 0,10 M NH; (pKpy+ = 9.24) 0,10
M pacmeopom HCI. Onpedenume mun u genuvuny cucmemamuyecxois un-

OUKAMOPHOIL NOZPEUHOCMY NPYU UCHONBIVBAHUY 6 KaYecmee uHOuxamopa
Memunoeozo opannceeo2o (pT = 4) u penongpmaneuna (pT = 9).

Pacydtny, HeobxonyMsie AN% NOCTPOEHHA KPHBOH THTPOBAHMA,
yao6Ho npeactaBuTs B BUIE Tabnuus:

£ dopmyaa nns pacuéra pH pH
0 pH=—;-(PKw +pK g +lgCo)=-l£(l4,0+9,25-l,°) !
0,100 f 0,100 10,2

PH=pK oy — I8 10,100

0,500 aHANOTHUHO 9,25
0,900 aHANOFHTHO 8,29
0,990 auanomq}lo 7,24
1,000 1 C 0,10 7

PH = —(PK gype = g;—"— = -(9 25-1g=7) >
1,010 010 0,01 3,30

H=—1I —)=-lg—
P E(CT ) 20

1,100 AHATIOTHHO 232
1,500 AHANOTHYHO 1,70

KpuBas THTpoBaHHA NMeeT cieyomunii BUI
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0 d Il s,

0 0,5 1 151

THUTpoBaHHE C MCTHIOBHIM OPAHIKEBLIM 3aKAHYUBAETCS B Gonee Kh-
cnoit cpene (pH = 4), yem Ta, KOTOpas COOTBETCTBYET TOMKE IKBHBANCHT-
nocty (pH = 5,27). Takum obpasom, GyneT HMETH MECTO BOLOPOAHAR CHC-
TEMATHYECKAR HHAMKATOpHas mNorpelmiHocTs. Kcxoampie KOHUCHTpauuH
THUTPYEMONO BEUIECTRA ¥ THTPAHTA OANHAKOBB), NOYTOMY V ouem = 2Vo

2-107PT 21074

AH+ =——(:—o-——'100"/6= ,

.100% = 0,2%

[pu ucnonsacsaunu denondraneuna turpoBanue Syser 3axanum-
BATbCA 3aOAT0 A0 TOYKM PKBHBANEHTHOCTH. B pacTBope 6yaer ocraBarbcs
HeoTTHTpOBaHHOE cnaboe ocHoranue (NH;), nosromy Gyner nMere MecTo
OCHOBHAA CHCTEMATHHECKAR HHIWKATOPHAR NOrPEUIHOCTS.

1 1

Ag =~ ————ore  100% =~ —————— . 100% = ~36%
1+ 10"['“5“* -pT 14109259

Takum 00pa30oM, METHIOBEIN OPAHIKERBINH MOXKET OBITL HCNONL30BAH
15 06HapyKeHHS KOHeYHOH TouKit THTpoBaHuA, 2 peHONPTAnEHH HeT.

n
= l 3anaHuna K KOHTPOJIbHOI paboTe

BAPHAHT 1

1. 2) UTo TaKoe CHCTeMATHYECKAN n Cy4aliHag HOrPemIHOCTL?
KaKoBGLI IPHUMHBE UX BO3HHKHOBeHHR?
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©) Tlpn onpeneneHun Macchl XxuHUHA cynedara B Tabnerkax rpasu-
METPHYECKUM METOAOM MNONYYEHb! CIEHYIOMHE PEe3y/braTel NAPAANeTb-
HbIX omnpenencHuii (I B pacuére Ha cpenttolo maccy 1 taGaetku) 0,2450;
0,2552; 0,2480; 0,2505; 0,2500. Paccuuraifre rpaHMUbl BOBEPUTERLHONO
UHTepBana (DOBEPUTENLHAR BEPOATHOCTL 95%) H OTHOCMTENLHOE CTaH-
HAPTHOE OTINIOHCHHE PE3YALTaTa aHANU3a.

B) IIpn ycTaHOBAECHHH KOHUEHTpaLH NEKAPCTBEHHOrO BEWECTRA B
KkposH 60bHOro GbUH NPOBEAEHBI 4 NTapansellbHBIX ONPEaSaeHHA U NOY-
“CHbI CRieAyloune pe3ynbrarhl (Mkr/mi) 3,20, 3,80, 4,20, 3,60. MTpu anann-
3€ 3TOro e 00pas’ua ApyrHM METONOM ONPEACNEHO, YTO KOHUCHTPauMs
Bemecisa B Kposu pasxa 2,80 Mxr/ma (S, = 8,2~10'2, n = 6). Umetorca mm
CTATHCTHYECKH JOCTOBEPHBIC PalIHiNA B CPEIHHX BETHUMHAX KOHICHTpPA-
UMH AEKapPCTBEHHOTO BEMICCTRA, ONPENENEHHLIX PATHYHBIMH METORAMH?

2. 2) YeM OTANUAIOTCE MONNTHN «OCKAREMAR GOpPMan W «Ppa-
BuMeTpHYecKan dopman? Hpunesmre npuMepst TPABHMETPHUCCKHX
onpeaenenuii, 1A% KOTOPLIX 06e 31N Pgopmul npeacTasanior coboit on-
HO M TO XK€ BeiieCTRO, ABINIOTCH PATHHIMH BemlecTaamu?

6) Paccuwraifre maccy naseckm obpasua, coaepiamero okono 40%
MgO, KOTOPYIO HY)KHO B3ATh JUIS aHANN3A, TTOOKI MOCAE PacTBOpeHus eé B
KUCJIOTE H OCAXACHMA HOHOB Marnua B Buae MgNH,PO, nonyuurs 0,1 ¢
rpasume rpyueckoit gopmut Mg,P,0;.

' B) Hasecky ma3u maccoit 2,2552 r, couepxameﬁ OKCHA UMHKa (M =
81,37 r/mons), obpaboramm kucsotoi. Mok Zn®', nepewenye B pac-
TBOp, ocanwnn B Buae ZnNH,PO,. [pn nporanupaHuu NONYYEHHOIO
ocaaka Gbin monyueH ZmpP,0; maccoit 0,4220 r. Paccumraiite MaccoByio
010 OKCHIA LMHKA B Ma3U.

3. a) Yro TaKoe THTPOBAHHE, THTPANT? YeM OTANYAIOTCA NIOHN-
TUR «TOYKA FKBUBAJCHTHOCTH® H (GCOHEUHAN TOYKA THTPOBAHHA»T
Kakne cnoco6u1 odHapyxenns KoHeuHo# Touxn THTposanun Bam n3-
BeCTHLI?

6) Kako# o6bém pacrsopa ¢ Maccoroli gonei KOH 43% (an. 1 43
r/it) ReoBXoMUMO B39Th At nomyuenua 2,0 1 5,0-102 M KOH?

8) Jns onpepeneuun kounenrpauyu HCI B pacrsope HaBecky aeka-
ruapara TerpabGopara narpus maccofi 0,9535 r pacreopris B Boze, noay-
qus 100,0 mn pacreopa: Ha Turposanue 20,00 mx storo pactsopa 6btio
uapacxonosauo 22,50 mn pactsopa HCI. Paccuuraitre MOASPHYIO KOHUEH-
Tpaumio HCI B pacTBope # THTp 3TOr0 PacTBOpa O KapGOHATY Kanna (UH-
BUKaTOp METHNOBbIH OpaHKeBhIH).

4. 3) Mocrpolite kpunyio Turposanun 0,01 M HCl 0,01 M pac-
teopoM KOH. Onpeaenyre THI M BEAHUHHY CHCTEMATHRECKON HHAM- -
KATOPHOK NOrPeNIHOCTH NPH HCMONBIOBAHNY B KAYECTBE HHAUKATOPS
meTHAoBOrO Kpacsoro (pT = §).
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6) Haeecky siekapcTBEHHOrO BeillecTsa canmiunamuaa (M = 137,14
r/Monb) mMaccoit 0,2177 r ruaponn3oBasH. Beinennpmnfica amMuak no-
o rnorwu 40,00 ma 0,09946 M HCL. ns TurpoBaHna usGpiTKa
&—-NH , kHcnors: norpeGosaniocs 24,10 Mil pacTBOpa rMAPOKCHAA Ha-
OH TPWi, nmeromero Turp no HC! 3,646<107 r/mn. Paccumraitre
MACCOBYIO I0NIO CanvuHnaMnga s o6pasue.
B) JlexapcreenHoe Beulectso nuxogon (M = 337,94
T/MONB) MCTIONB3yeTCA RS neueHNs napkuHcoHm3ma. Hasecky mopourka
pacT¥preix Tabnerok LuKnoaona Maccoi 0,5152 r obpaGorann Ge3somHbM
1aHO/OM. HepacTBOpHBIBHECS HAMOSHHTEH OTYHALTPOBANH, & CYXOil OC-
TATOK pactsopunu B cMecH 20 Mn 6e3BoIHOMN YKCYCHON KHCHOTH H 5 M
pacrsopa auerara prytd (II) B CH;COOH. Ilonyuenssi#t pacTBop THTpo-
BaM M3 MoAyMHXpoGiopeTku 2,000102 M HCIO,. IMapamnensHo nposou-
JIH KOHTPOABHBHE ONLIT. PaccuunTaiite Maccy muonona B 1 rabnerxe (Mr),
€CNH H3BECTHO, YTO Ha TUTPOBaHHE pacTBOpa Gbuto 3aTpateno 1,65 mn, a B
xoHTpoaLHOM onmite - 0,15 mn cranaaprroro pacrsopa HCIO,; macca 20
Tabnerok aauHo# cepuu pasHa 2,080 r.

Q OH  H
—CHz—CHz—ESI M P

5. a) Kaxne npouecch! MOIYT NPOHCXOAHTH ¢ THOCYNb$AaTOM Ha-
TpuR B pacTBope? Kax ux npeaorppatuth? O0bricHKTe, DOUEMY THT-
POBAHKE HOA2 THOCYIL(ATOM HATPHS HENLIN UPOBOANTSL B MeI0UHON
cpene.

6) Habecxy K,Cr,0; (M = 294,19 r/mone) maccoit 0,6245 r pactso-
pwnH B Boae, nomyqus 100,0 i pacreopa. K 20,00 ma nanisoro pacrsopa
npuGasunn 2 r KI u 5 mur 20%-noro pacteopa H,SO,. [ns THTpoBaHHA
phiAcAHBIICrocs wona norpeGopanock 25,05 mn pacreopa Na;S;0;. Pac-
cuuTaiite MoaApHyto KoHuUeHTpalwmio Na,S,0; B craHaapTH3upyeMoM pac-
TBOPE, & TRXKE THTP ITOr0 PacTBopa o HOAY. YeMy paBHa MONApHAA KOH-
uertpaupa 1/21; 8 pacrsope, ana Thrpobanus 20,00 Ma KoTOpOro Tpebyer-
cq 21,90 mn ganuoro pactBopa Na;S,0,?

6. 3) OBbacHHTe KPHTEPKUH BLIGOPA ONTHMANLHOrO 3HAYCHNs pH
ANA KOMILIEKCOHOMETPHYECKOr0 Onpeae/ieHHs HOHOB PaIIHYHLIX Me-
rannos. [louemy onpeaesenne 0AHMX KaTHOHOB (Hanpumep, Bi*") npo-
BOJNT B KHCJIOH cpene, & APYrHx (Hampumep, Ca** nan Mg™) - B me-
nouuoii. Mouemy ann coznanung pH B me0uHOH 06NIACTH HCMIONLIYIOT
MMenno sMMHavHLi Gydep?
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. 6) HaBecky maccoli 1,546 r obpasua masm, comepxameif siexaper-
BEHHOE BElIECTBO, B COCTAR KOTOPOFO BXOAST HOHbI BUCMYTa, PACTBOPHITH
B nBYXdasHo# cucteMe, cocrosieit u3 20 mn pasbasnennoil asorrolt ku-
cnotsi ¥ 20 mi xnopodopma. K nomyuennomy pacreopy npuGasunn 100
M BoAki, 10 kanenb 0,5% pacTBOpa KCHIACHONOBONO OPAHKEBOIO U OTTHT-
posanu BoaHbIH caoli cranpaptbiM pactBopoM JJITA no mepexosa ero
okpackh u3 kpacHoli B xéntyro. Onpenenure mMaccoBylo aomo BiO; (M =
465,96 r/mons) B aHanu3upyemoM obpaslie, ecan A THTpoBaHuwn Gbino
u3pacxonosaxo 5,60 mn 0,0618 M DATA.

7. a) O6vacnnte npuHUHD O00HAPYKEHKSI KOHEWHOH TOUKH ap-
rEHTOMETPHYECKOTO0 TUTPOBAHHKS ¢ NIOMOINbIO XpoMaTa Kaaus. Ilove-
MY XPOMAT KAJHA HE HCTIOAB3YIOT I 06HapyXenHs KoHeUHOH TOUYKH
APreHTOMETPHYECKOTO THTPOBRHHS HOAKAOB H THOUHAHATOB?

6) [lns THTPOBAHWA HABECKY XNIOPHAA HaTpHa Maccoit 0,1201 r 6uuno
uspacxonosato 20,55 mn npurororaeHHoro pacteopa AgNO;. Paccuuraii-
Te MONIAPHYIO KorueHTpauuio AgNO; B 3TOM pacrsope, ero Tup fio K, a
TalKe Maccy HaBeckH AgNO;, sasTofl Ans npurorosaeHna 250 mn KaHHO-
O pacTBOpA.

BAPHUAHT 2

1. a) Yro Taxoe BOCMPOMIBOAMMOCTL PE3YALTATOR aHaAH3R?
Yem oTIHYAIOTCH MOHATHA (CXOAMMOCTL» H @ioBTOpueMocTb»? To-
4YeMy BOCNPOM3BOAMMOCTDL YAOOGHO XAPAKTEPH3OBATL HMEHHO BENHIH-
HO#H OTHOCHTE/ILHOTO CTARAAPTHOrO OTKJIOHEeHHA?

6) Ipu onpenenennu macest aubazona B Tabnerkax THTrpUMETpHYe-
CKUM METOHOM MOJy4eHbl CAEAYIOUHE PE3YILTAThl Mapa/LlenbHbX Onpe-
nenenuit (Mr B pacuére Ha cpesHio0 Maccy 1 Tabnerku) 19.9; 20,2; 38,8;
19,6; 20,4. Paccuuralite rpaHHUbl AOBEPHTENBHOrO MHTEpBana (IOBEpH-
TEIbHAA BEPOATHOCTh 95%) M OTHOCHTENIBHOE CTAHAAPTHOE OTKIOKEHHE
pe3ynbTaTa aHaNM3a.

8) Tlpu onpenenenuy MaccoOBOM HONU JIEXapPCTBEHHOIO BEILIECTBA B
MazM aHANKUTHK A NpoBéN 4 MapaUIENbHLIX ONPERENeHNs W NONYYMI Clie-
nylowMe pesyasTars: ® = 0,98%, S, = 2,2.107 Tlpu ananmse 310r0 *e
obpasua aHanuTHK b nposén 6 napasutebHLIX ONpenesieHHi U HalEn, YTo
© =094 %, S, = 1,}'10'2. HiMeroTca TR CTATHCTHYECKH JIOCTOBEPHBIC
pa3nMuus B BOCNPOM3BOAMMOCTH H CPEJHHX 3HAYCHHAX PE3YJILTATOB,
NOTY4eHHLIX IBYMS aHANTMTHKaMu?

2. a) Kakne ocaxH Ha3lLIBAIOTCH KPHCTAJUTHYECKHMH W KaKue
amopdHpiMH? OT uero 3aBHCHT xapaxTep oSpasyiomerocs ocaaxa?

6) Conepxatue Bi,O; B o6pasiie 1eKapCTBEHROTO CPEACTBA COCTaB-
nser npubnusHTensHo 55%. Paccumraiire Maccy HaBecky 3TOro obpasua,
KoTOpYIO Heobxoaumo B3aTh A nosyuenns 0,2 r Bi(CsHgON)s.
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) Jna onpenenenna (Bi0),CO; (M = 509,97 r/mons) B 06pasite jie-
KapCTBEHHONO CPECTBa HaBecKy maccol 0,2212 r pacTsopunu B pasbas-
NeHHOM a30THOM KucnoTe m ocamuma Bi'* B sume BiOC) nobasnennem
xnopua-#oKoB. Iocne Beicymmsanuas npu 100 °C mMacca aaHHOro ocafika
oxasanacs pastoit 0,0555 r. Paccuwmraiire Maccosyo gomo (Bi0),CO; 8
obpasue.

3. a) Kakue pacrBOphl B TUTPHMETPHUECKHX METONaX aHANHIA
Ha3uIBalOY cTasAapTHEiMu? HpHbeanTe npHMeEpLI MepPBHUHLIX H BTO-
PUYHBIX CTAHIZPTHLIX PACTROPOR.

0) Kaxoit 06bém pacTsopa ¢ maccosoft noaeit H,S0, 50,5% (ma. 1,4
r/MiT) HEOBXOMHMO B38TH 1A noayuenus 0,50 n 0,10 M H,S0,?

B) Onpenenure monapHylo xoHueHrpauwito NaOH B pacteope u ero
THTD, €CIH H3BECTHO, 41O 20,0 MA MaHHOTO PacTBOpPa MOTYT MPOB3AHMO-
pelicteorats ¢ 0,1321 r anrapuoi xucnots (M = 118,09 r/mons).

4, a) Mocrpoiite kpunylo THTpopanus 0,01 M KOH 0,01 M pac-
teopom HCL Onpenenste THID U BEIHYHHY CHCTEMATHUECKOH WHAH-
KATOPHOI NOrpeIHocTH NPH HCNOJB30BAHMM B KAUeCTBE HHANKATOPA
mMeTwioBoro opamxesoro (pT = 4).

6) Hasecky o0pasiia TeXHMUIECKOro FMAPOKCHAA HATpUs MacCol
0,6502 r pactropnin B8 MepHoii konbe Bmectumoctsio 100,0 wr. Ha Tur-
poBauue 25,00 mMn pactBopa ¢ dewondranennom OsUIO M3PaCXOROBAHO
18,40 Mn 0,2000 M HCI, a Ha THTpORaHHC TAKOM XKE ANHKBOTLI C METHIO-
BbIM OpaHXeRbiM - 18,80 Mn Tofl ke xucnaoTh. PaccuuTaiire MaccoBbie no-
7M rMAPOKCURA HAaTpHA 1 kKapboHaTa HaTpya B obpasite.

B) JlekapcTenHoe BeuiecTso aubazon (M = 244,73 r/mons) obnana-
€T cnasMonuTHueckuM neficteueM. CepHio Tabnerok aubazona noaseprin
aHanu3y. 20 Tabnerox namensywin. HaBecky nonyueHHOro mopolka Mac-
coit 1,0320 r o6paborany xnopodopMom Ina usieuenna midasona. Xno-
podopmHLIii pacTBop ynapuau a0 1 wui, aobasunn 10 mn CH,COOH u 5
Ma pacreopa auetara pryrH (IT) B CH;COOH. Ha tutposanue nonyueHHo-
ro pacreopa Owino 3aTpavero 3,15 mn 0,1000 M HCIO,. Paccuuraitre Mac-
cy aubaszona B 1 Tabnerxe, €CAR UIBECTHO, UTO Macca 20 aHATUINPYEMBIX
Tabnerok Guina pasHa 5,2100 r.

e

N

CI e
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5. a) OmunnTe NOPANOK NPHTOTOBNIEHHA CTAHAAPTHOIO PACTBO-
p3 MOHOXNOPHAA Mopa. YTO clieAyeT NPeATPHHATE, eCIN NPH  BCIPA-
XHBANMH NPHTOTOBACHHOrO pacTsopa ¢ xaopogopmom cioit nocien-
Hero oxpachics B puoneropsili nser?
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6) Hasecky maccoii 0,5000 r obpasua crpenrounga (M = 172,21
r/vMonb) pacteoprau B 5 M 2 M HCI. Pactsop pasdasuny sogoi 1o 100,0
ma. K 5,00 mn nomyvenHoro pacreopa noGasuid 50 M ropsyeidl soasl,
20,00 mn 0,1080 M 1/2 ICL. TNocne nepeMemnBas s MONYYSHHON CMECH B
TeyeHHe 30 MHUHYT H OXNWKACHHA 10 KOMHATHON TEMNEPATYPHI K Helt ao-
Hasunn 10 mn 10% pacrsopa Kl. JInf THTPoBaHHA BbIAENHBILErocs HOAR
norpebosanock 15,75 ma 0,1039 M Na,S.05. Onpenenure MaccoByso no-
O CTPENTOLMAA B AHARHIUPYEMOM obpasue.

NH, NH,
N I [
| DS I +2HC

SO;NH, SO,NH,

6. a) B KakHX CIyuasx B KOMILIEKCOHOMETPHH UCHIOAL3YIOT KOC-
BEHHOE TUTPOBAHKE H THTPOBaHHE 3aMecTHTean. Kak 310 Aenaercn?

6) Hasecky Maccoit 4,900 r ma3u, comepxauei HgO (M = 216,59
r/monp), obpaboranu npu Harpesanun pacrsopom HCI. Tocie oxnaxae-
HYA HOMyYeHHBIA pacTBop Helrpanu3obati ¢ nomoisio NaOH v npuba-
BHAM K Hemy 25,00 mn 5,00-102 M JATA. /ina turpoBanua n3bbitka D)J-
TA notpeGosanoch 15,80 Mn pactBopa cyabdara LHHKA, THIP KOTOPOTO
pase 8,069-10° r/mn. Paccuuraitre MaccoByio somo HgO B nanHo# Mazu.

7. a) OfbACHATE NPHHLHN oBHAPYXCHUR KOHEUNOH ToMxH ap-
FeHTOMETPHYECKOr0 TUTPOBAHUE ¢ NOMOUWLIO ancoplimnonmix wnan-
KaTopoB.

6) Hapecky maccoit 0,3123 r nopomka pacr@prnix Tabserok, cogep-
MAWKX HOAMA Kanwd, pacThopuin B 30 M Bonrk. K nony4eHHOMY pactso-
py npubaswmn 1,5 mn 30%-soro pacreopa CH;COOH, 5 xanens 0,1%-
HOTO PacTsopa J03HHATA HATPHa ¥ oTrurpoBanyk ero 0,1000 M AgNO;,
Paccunraiite maccy Kl 8 pacuére na cpemuoio maccy | rabnerkm, ecau
Ans TRTPOBaHUA ORINO u3pacxoaosano 18,70 mn cranRapTHOrO pacTBopa
AgNO;. Macca 20 asann3npyeMbix Tabnerok cocrasuna 10,086 r.

BAPHAHT 3

1. a) Yro Taxoe NPABRABHOCTL peIyaLTATOB auann3a? Kakue
npréMbl, HCIOABb3IYeMble LA OLEHKH BPABAILHOCTR, Bay HiBecTHbL?

6) Tlpu onpenenteHuu nHMENposa B TaONETKAX TUTPAMCTPHUECKUM
METOAOM NOMY4EHL! CACAYIOWNE PEIYNILTATEE HAPANNCASHBIX ONpeaenehnit
(r B pacu€re Ha cpesHiolo Maccy 1 rTabnerxu) 0,1020; 0,1030; 0,1000;
0,1020; 0,1010. Paccumraifre rpaHULIL! AOBEPHTERLHOTO HHTEPBANA (ACBE-
pUTENbHA BEPOATHOCTE 95%) N OTHOCUTEINILHOE CTAHAAPTHOE OTIJIOHEHHE
Pe3ynLTaTa aHANH3A.
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B) /lns oucukH NPaBUILHOCTH HOBOH BHICOKOYYBCTBHTEABHOMN H JIKC-
nipeccHOli METOAHKH ONPEACCHHUA JIEKAPCTBEHHOTO BELIECTBA PE3YJIbTAThH
aHann3a OblAW CPABHEHBI C PEYNLTATAMH, NOJYYCHHLIMH CTAHAAPTHLIM
MeTOnoM. B niepaon cyuae OpIIH MONYYCHB CACAYIOUWHE 3HAYCHHA MacChl
JNEKaPCTBCHHOTO BELLICCTBA 8 HecaeayeMoM obpexre (Mr): 5,1, 5,7; 5,3; 5,5;
5,9. B cny4yae HCNOABL3OBAHMA CTAHAAPTHOrO MetroAa (n = 4) OKa3asnoch,
910 il = 6,2 Mr, $* = 0,15. MoxHO M cCYMTATL PE3yNBTaTH aHANH3A, RO-
NY9ICHHbIE C HOMONBIO HOBOH METOAHKM, NIPABHABHLIMH?

2. a) Yo Taxoe coocamaeHHe, COBMECTHOE OCRKICHHE H MOC]Te-
ayomee ocaxaense? [fepeqHcauTe OCHOBHBIC BIIbI COOCRAICHHA,

6) Kako#t o6uém pacrsopa ¢ MaccoBOi RoNeH NHMETHIITHOKCHMA
1% (p =~ 1 r/mn), ¢ yu&roM 10%-HOro ero u3bsITKa, HEO6XOAUMO B3ITL ANA
OCAXKIEHUA HOHOR HUKENA H3 pacTeopa, coaepxamero 0,1 r NiCl,.

8) Briuncnure maccoeie Ao (%) cynsdara HaTpus H xJopuila Ha-
TpHA B 00pa3sue TEXHWIECKOro cynshara HaTPHA, c/id U3 HABECKH MacCoil
0,3500 r 6xu10 nomydeno 0,5032 r BaSO, 1 0,0131 r AgCl.

3. a) IlpuBeaure NpuMepsb! NMEPBHIHLIX M BTOPHMYHLIX CTRH-
AAPTHLIX BemMECTB, HCMMWIL3YeMbIX B THTpuMeTpHn. Kaxumu cpoiicr-
BaMH NOKHO 061aJaTL XHMHYECKOe COeAHHEHHE AN TOro, 4Tolbl ero
MOXHO ObiN0 HCHCAL3OBATL B KAYECTBE NEPBHYHOIC CTaHZAPTHOrO
Bemecrsa?

6) Kaxoit 066&mM pacTBOpa rdIpOKCHIA HATPHA C MAcCOBOH Nounied
pacteopénHoro Bewlectsa 36% u mnotxocteio 1,39 r/mn weobxomumo
B3ATb A1 nosy4eHns 500 mn 0,50 M NaOH.

B) Onpenennre tutp pacteopa HCl no KOH, ecan u3pectHo, uro
25,00 ma1 ero Moryt npos3aumoneticrsosars ¢ 0,4290 r aekarnapara rer-
pabopara HaTpy.

4. a) Hocrpoiite xpusyo TuTposannn 0,10 M CH;COOH (pK, =
4,75) 0,10 M pacrsopom NaOH Onpencaure TR H BEYHUHHY CHCTe-
MaTHYecKOol HRAMKATOPHON NOrpeIHOCTH NPH HCNONLIOBAHHH B Ka-
YecTBe HHAHKATOpA QeHoadraneuna (pT =9).

6) Ha turposanue ¢ denondranentiom 0,4478 r cMecu kapbonata
HaTpHA, THAPOKapOOHATa HATPHUA H XAOPHIAA HATPHA norpebosanoce 18,80
mn 0,1998 M HCL. lIps THTPOBAHNKM C METHAOBBIM OPAIDKEBLIM AR aHANO-
rHyYHO#t HaBeckH noTpeCoBanocs 40,00 M TAKOTO XKe PacTsopa TUTPAHTA.
Borancanre Maccossie nonmu Na;CO; u NaHCO; 8 o6pasne.

B) Hasecky mopomxa pacréprhiXx 1a0seToK AHTHOAKTEPHANLHOrO
cpencrsa ¢ranasona (M = 403,4 r/moss) Macco#t 0,5124 r pacTeopuiM B
20 mn aumetindopmamua. JI1A THTPOBAHHA IIONYHECHHOTO PAcTsopa Obl-
no 3arpaveno 12,75 mu 0,1000 M pacrsopa NaOH B cmecH METHIOBOIO
crupra ¥ Gexsona. Paccunradite Maccy NeKapCTBEHHOTO Beulectea B 1
Tabnerke, ecau macca 20 Tabnerok saHHOR cepuM pasha 19,904 r. drana-
30J1 B YCNOBHAX TUTPOBAHHA BEAET CEOA kAKX ABYXOCHOBHAA KHCIOTA.
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5. a) Kaxoii BapHaHT 6POMATOMETPHYECKOT0 THTPOBAHHR HAILI-
Baercs Spomomerpnyeckum? YUto Taxoe «Gpomna-GpoMaTHan cMech»?
Kak o6HAPYXHBaIOT KOHEYHYI0 TOUKY TAKOro THTPOBAHNS K /UIN on-
peleieHHR KaKHX BellleCTB OHO NpuMenserca?

6) Mpoby Bonnoro pacresopa denona (M = 94,11 r/moab) o6bEMOM
20,00 mn pasGaewm Bogoi no 100,0 mn. K 25,00 mn nosyuennoro pac-
T8opa npubasuwmm 15 mn 0,1 M 6pomMu-GpomaTHOill cMecH H HeoOXOaHMOR
xonmmuectso HCL. Yepes nekoropoe pems x cMeci gobasunn KI. Jins Tur-
POBaHMA BLIAENMMBIUErOCE HOAA ObUTO M3pacxoaoBaHo 10,20 mn 0,09875 M
Na;S,0;. Paccuuraitre maccy deHona, conepxatueroca 8 100 w1 aHann3n-
PYEMOTO PacTBOPa, €CJ11 B KOHTPOJLHOM ONbITE NI THTPOBAKHUA HOAA Gni-
710 n3pacxonoBaHo 23,80 M Takoro e CTaHAaPTHOTO pacTBopa NaS;0;.

6. a) Yro raKxoe kommrexcomerpau? Kaxsue tpebopanng npean-
AIBJIAIOTCA K PEAKUHAM, HCTIONBIYEMBbIM B AAHHON rpymite THTPHMET-
PHYUCCKHX MeTOAO0B anaau3a? M3BeCTHO, 4TO MHOTHE KATHONBI META-
0B o6pa3yioT AOCTATOYHO YCTOHYIHBLIC aMMHUaYHEIe KoMmaeKchi. Tlo-
ueMy NH; He HCONLIYeTCH B KAMECTBE TUTPAHTA B KOMILICKCOMET-
pHUeCKoM THTPOBaHMN?

6) Haeecxy Mmaccoit 0,3500 r obpa3sna cmecu CaCl, u Ca(OH), pac-
TROpHAK B 25,00 Ma 0,1000 M HCL. Jins TMTpOBAHHA M30HITKA KHCAOTH
notpebosanocs 12,80 mn 0,1000 M NaOH. K orrirpoasHOMY pacTBOpy
[06aBHIN HEOOXOAMMOE KOMHYECTBO aMMHUayHoro OydepHoro pacTsopa H
oTTHTpoRanH woHb Ca® 0,1080 M DJITA. Paccumraiite MaccoBbie A0
CaCl; n Ca(OH), B anannsupyeMoM obpaslie, CAM IR THTPOBaHHA Gbino
H3pacxomoBaHo 29,80 mn crannaprHoro pactsopa D[ TA.

7. 2) O6bacHUTe NPHHLUHT APreHTOMETPUUECKOTO TUTPOBRAHUN
no ®oabrapay. B xakoH cpeXe M mnoueMy NPOBOAMTCA TaKoe
THTpOBaHHe?

6) Hasecky macco#i 0,2236 r obpa3ua Gpomusosana (M = 223,08
I/MONb) NIOABEPIIN WETOYHOMY FHAponn3y. [ocne 2asepiueHHs peakuun K
pacTeopy lipubasuiau HeobGXxoauWMEble o6LEMB BoAbl M pacTopa HNO;,
25,00 mn 9,456:10%7 M AgNO; 1 3ueprudHo nepememany. [Ins THTposa-
Hus u3dsitka AgNO; notpebosasiocs 12,50 mn 0,1099 M NH,SCN. Pac-
CYHTaliTe MACCOBYIO J0JIO GpoMuU30OBaNna 8 aHaIH3UpyeMoM obpaste.

@ 9
(CH;)ZCH—(‘DH-C—-NH—é-NHz
Br

BAPHAHT 4

1. a) Uro Takee cayyalivas BenH4HHA, HOPMAALHOE pacHpeae-
Jenue, BrIGopka? O6bscHuTe, I04eMy B TOM CJTyHae, KOTAA Pe3yAbTa-
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THI CEpHI W3MEpPeHH NMEI0T HOPMAJILHOE PARcIpeaeiente, PeIyanTaT,
oTauualowniicy OT cpeaHero 3naudenun Gonpme, wem Ha 3 craHAapT-
HbIX OTIJICHEHN, MOXKHO CYHTATL ITpoMaxom?

6) Tpu onpenesncHHH Macchl APOMeNoNa B TabyeTkax THTPHMETPH-
YECKHM METONOM MOJIyueHs! CIEMYIONHE Pe3ynbTaTsl NApAMIENLHLIX ON-
peaencHuit (Mr 8 pacuére Ha cpeasiolo Maccy 1 Tabnerxn) 24.9; 25,2; 25,0;
25,1; 20,3. Paccysralite rpaHHIB! JOBEPHTENBHOIO MHTEpBana (noBepH-
TeNbHAS BEPOATHOCTE 95%) M OTHOCHTENbHOE CTAHJAPTHOE OTKIOHEHHE
PE3YNLTATA aHANK3A. '

) [pn ananuse Tabnerok napaueTaMmona, BbITyCKacMbIX 3aBOfOM ‘Ne
1, 60 HalineHo, YTO CPEHAS MAacca JIEKAPCTBEHHOTO BELIECTBa B OQHOM
Tabnerke pasHa 199,8 mr, S? = 2,65. ITpu ananuse Tabnerok, BHINycKae-
MBIX 3aB0AOM Nt 2, C NOMOMBIO 3TON XK€ MeTOAMKM OBUIO HalieHo, ¥TO
cpeausf Macca mapaueramoiia B omHoil Tabnerke pasna 220,0 mr, S, =
1,8:10% VimMelorca i CTATHCTHYECKH NOCTOBEPHBIE PAINHUMA B CONEPHA-
HUY NapaueTamona B Tabnerkax, BLIMYCKAEMbLIX pa3HbiMu 3aBofamu? B
ofonx cny4asx 6bU10 MPOBEICHO N0 S NAPAIUIENBHLIX ONpeasfieHni.

2. Yrto Taxoe KO/LIOHAHAN MACTHHA M KaK oHa o6pasyerca? Ha-
nmonte $OopMyay MHUeLIb, ofpasylomeiics npH B3anMozeiicTBHH
Gpomupa HaTpys ¢ m3buiTicom HErpaTa cepebpa.

6) Kaxkott 06b&M pacrsopa c kounentpaimett NaCl 5,0 /a norpely-
€TCA AN NONHOr0 OCAKACHUA HOHOB Ag M3 50 Mn 50102 M AgNO,, ec-
Jui ocagHTesib Gepéres ¢ 50%-HbiM HIGLITKOM.

B) Onpenenenve nporecrepona (CyHy0:, M = 314,47 r/mons) 8
MACJIAHOM pacTBOpE MPOBOAMIH MPABUMETPHUECKHM METONOM MO PeaKiiun
¢ 24-puuntpodeHnnruapasHuoM. Bemnectsa, coaepaume B Mosexyne

kapboHwnEHyl0 rpynny, pearupylor ¢ 2,4-AUHUTPOGEHHATHAPAIUHOM
cnexyloumm odpazom:

ll:;c:o + HN-HN NO, — §x=N—NH NO, +H,0

O.N O.N

Macca ocaixa, nosy4eHHOro nNpyu B3auMoaelcTeu ¢ 2,4 auHEuTPOdeHn-
FMAPA3VHOM, MPOrecTEpoHa, comepxaluerocs B 2,00 M HccneayeMoro
pactsopa, cocrasuna 0,0425 r. Paccunraitre maccy nporecrepona s 1,00
M1 aHANM3NpYyemMOTo pacTsopa. B monexyne nporectepona conepxarcs 2
xapOoHnnsHbIe TPynIbI:

3. a) MipupeauTe NpEMeEPHI THTPHMETPHYECKHX orpeaenchuii, B
KOTOPLIX HCNOJib3yeTcs NPEMoe, 06PATHOE, KOCBEHHOE THTPOBAHME M
THTpoBaHME 3aMecTHTeAR. Kakue TpeboBanusn npeasABARIOTCS K XH-
MHYecKOH peaKuMu, HCnoablyeMoil B NPAMOM THTPOBAHHHU?

6) Hmeerca pacteop KOH ¢ Turpom 0,1868 r/mn v mnotHoctio 1,15

r/ma. Paccumralite MaccOBYIO JOMIO M MONAPHYIO KOHUCHTPALMIO rvApo-
KCHOA KAMUA B JAHHOM PacTeope.
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B) Hasecky kapbonara Harpps Maccoi 0,1440 r, nonyueHHOro my-
T€M npoKaMBaHuA ruapoxapbonara narpua npu Temneparype 300 °C no
MOCTOSHHON Macchl, pacTeopiuty B 100 mn Bozst. [Ina THIpOBaHUA TOsY-
YEHHOrQ PacTBOP2 B NMPHCYTCTBHM HHAMKATOPA MCTWIOBOIO OpPAHIKEBOro
6bu10 M3pacxonosaHo 24,45 MA pacTBOpa CepHol KucaoTel. UeMy pasHa
mosapHas koHueHTpaiua 1/2 HSO, B cranaaprusupyemom pacrsope?

4. a) Nocrpoitre xpusyo Turposauna 0,10 M NH, (pKgyt+ =
9,25) 0,10 M pacrsopom HCL Onpeaennre THN 4 Ben4uHy CHCTEMA-
THYECKOH HHAMKATOPHOH NOIrPeiTHOCTH MPH NCHONLI0OBANHA B KAMe-
€TBE HHAHKATOP2 MeTHAOBOro Kpacnoro (pT =S5).

6) K HaBecke xnopuna aMMOHHA Maccoi 0,2344 r nobasunu 25,00
mn 0,09432 M NaOH. INony4ennsifi pactBop Harpesanu A0 NOJHOIO yna-
JICHHA aMMHaKa, OXNAMHnM 1 H3OLITOK wWeno4y orrurpoBanu- 11,10 ma
0,1050 M HCL. BeraucinTre MaccoByio AOJIO XJIOPHAZ aMMOHHA B 00pasue.

8) Oumenpon [(CeHs);CHOCH,CH,NH(CH;RJ'CI' (M = 291,82
r/mons) o06nanaeT aHTHIUCTAMHHHLIM ACHCTBYEM M HCHONL3YETCH IUIR Jie-
4eHUn aieprudeckix sabonesanuii. [poby ob6némom 5,00 M uHLEKLU-
OHROrO pacTBopa JuMeApona phifiapwin aocyxa. K cyxomy ocrarky moGa-
Buan 10 mn CH:COOH n 3 mn pactsopa auerara pryre (II) B CH;COOH.
Onpegenvre KOHUEHTPAUMIO JAMMEAPONa B HHBEKUMOHHOM pacTBOpe
(r/Mn), ecAM U3BECTHO, YTO JUIA THTPOBAHHS MONYYCHHOTO pacTBopa Gbulo
satpaveno 8,52 ma 2,00-10% M HCIO,.

5. a) O6pAcHUTEe NPHHIHN onpeaeneHns BOAK Meroaom Kapaa
Ouuiepa. Yro raxoe peaktns Kapna ®@nmepa? Kax ero cranaapru-
supyloT? Kak o6HaApPYXMBAIOT KOHEUHYI0 TOYKY TUTPOBAHIN NPH ON-
peae;TenHm BoaAbI?

6) Hapecky maccoii 0,5234 r o6pasua neHrardapara cynsdata Menu
{M = 249,68 r Monb) pacTBOpHAH B 25 MJ BOAsL. K nosyyeHHOMY pacTso-
py npuOaeunu HeOOXOAMMBIC KOJAHYECTBA CEPHOH KHCAOTH H MONHAA Ka-
aus. [JnA THTpOBaHWA BLUIENHMBUWIEroca Moda rnorpedosatochk 20,95 mn
cTanpapTHoro pacrsopa Na,8;0;. Onpegenure Maccosyro A0M0
CuS0;*SH,O B ananm3npyemom obpastie, ecnu mis THTPOBAHUS UOAA, N0~
aAyueunoro npu e3aumoneiicreun 0,1254 r K,Cr,0y ¢ usbsitkom Kli, no-
Tpebosanock 25,80 Mn ucnons3yemoro cranaapTHOro pacrsopa Na,$;0;.

6. a) Uexoan u3 Kakux coobpaxennilt NpoBoART BEIGOP MeTaNRO-
HHAMKATOP2 AXs o6HapyXeHHs KoHevHON TOUKM KOMILIEKCOHOMET-
purieckoro THTpoBaunn? Kakse MeTaiioHHAHKATOPH! HA3LIBAIOT Me-
vannoxpomabivMu? TipuBesuTe npumMephl TAKHX MHAMKATOPOB, HAMH-
HIMTe HX XuMMYecKkne GOpMYanl ¥ Bbie wTe B HNX QYHKUHOHANBHbIE
rPynnbl, ysacreyomue 8 Xeaaroobpazosann,

6) Hasecky maccolt 0,3522 r o6pasua sieKapcTBEHHOTO Npenaparta
«Ma3bk umukosas» obpaboranu npu uarpesanun pacteopom HCL [locne
OXJIAKACHUA NOMYYEHHYI0 CMech Helrpanuzosanu pacTsopom NH;, npu-
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6aBunn x Helt 10 Mn xnopodopma (in pacTBOpeHHA Ba3eNMHA), 5 MA aM-
MuauHoro GydepHoro pacrsopa u orrurposamu 5,00-10° M D/TA. Onpe-
Acaure Maccopyto aomo ZnO (M = 81,37 r/mons) B obGpazue, ecan Wi
THTPOBaHKA noTpeGosanock 8,55 mn crannaprHoro pacrsopa IATA.

7. a) OnumuTe METOAMKY NPHUTOTORICHHS, CTRAHARPTHIAUHH ©
0coleHHOCTH XpaHeHBS CTRHARPTHOIO PACTBOPa HATPaTa cepebpa.

6) MpoGy o6vemom 10,60 Ma BOAHOrO PacTBOpPA XJIOPHAA HATPHUA
MIOMECTIIIH B MEPHYIO kon6y BMecTHMOCTHIO 100,0 Mi # nosenu Bopofi oo
merxu. K 20,00 mn nosyuensoro pacrsopa mpuGamwm 1 ma 0,05 M
NH,SCN, 2 mn nacpunensoro pacrsopa Fe(NO;); m ormurposanu ero
CTaHnapTHeM pacTeopom Hgs(NOs),. Paccauraitre maccosyo koHuentpa-
o (r/n) NaCl B ucxonHom pacTBoOpe, €CIM LA THTPOBAHHA 6Bin0 u3pac-
xonosano 20,30 mn 9,855-10° M 1/2Hg,(NOs),, Rpuaém nonpaska Ha KOH-
Tponeubiit onbT cocrasnset 1,25 ma.

BAPHAHTSS

1. a) Yvo TaKoe AMANMTHUECKHII CHTHAN, NOACINLIH INVAUTH-
Yeckuil CHIHAN, eAHHHYUHOC ONpefelieHHe, NAPAAAeNbHLIE onpeneie-
HHRA, PEIYALTAT AHATHIRT

6) [pn onpenenerun maccosoli monu (%) okcuaa pryru (1) B ras-
HOM Ma3n MoNMyyeHsl CNEAYIOME PeIyNbTATh NapAVIENbHBIX OHpeaecsne-
Hu#t 1,95; 1,02; 2,05; 2,02; 1,98. Paccuuraiite rpaunupl AOBEPHTENLHONO
UHTepBana (noBepuTenbHas BEPOATHOCTL 95%) M OTHOCHTENLHOE CTaH-
JaPTHOE OTKJIOHEHHE PE3yNbTaTa AHANH3A.

B) Mpu ananuse aByx cepuit TaBNeTOK ackopGHHOBOR KHCNOTE! THT-
pHMETPHUYECKHM MeTOAOM ObUTH MOMYYeHbl CAEAYIOLME Pe3ynbTarhl Na-
paLIeNbHEIX OnpeaeneHHA Macchl 1EKAPCTBEHHOTO BelitecTsa B 1 Tabnerke
(mr): 1 cepus - 50,4, 50,8, 50,6, 50,6; II cepus - 52,1; 51,6, 51,8. Hmerotca
JU CraTHCTHYECKH NOCTOBEPHBIE Pa3iMuHA B COAEPXKaHHH acKOpOHHOBOI
KMCi10Thl B Tabnerkax ABYX cepHi?

2. a) C yuitom BAHSHHR PA3THYHLIX GAKTOPOB HR Mpouecc 06-
Pa3l0BAHMN KPHUCTALIHYECKOro ocaaka ofbsicHuTe BHGOp ycmoBwit
IS NOAYvEHHA ocanxa cyabdara Gapus. [odemy ocamiaeHue npono-
AT H3 paibasaeHuoro pacreopa? Houemy ocanurens J06aBaAnIoT No
KAILIAM nipH nocTosHHoM nepememnsanHu? [louemy pacreop kums-
TRT? Mouemy nosaydenHbill 0CAZ0K OTAENNIOT OT PacTBOPa He Cpasy, a
qepe3 HEKOTOpoe Bpems?

6) Paccunraitre maccy npobu auaamsnpyemoro obpasua, 8 1 r koro-
poro cogepxurcs npuMepHo 200 mr BaCl,, kotopyio seobxoaumo B3aTh
A roro, urobsl noayqurs 0,50 r npokangxnHoro ccanxa BaSO,. Ckonbko
rpaMMoB JuMeTuicynbdara, ¢ yagrom 20%-Horo ero u3bsiTka, norpedby-
eTcs ania ocaxnenus noxos Ba?’, comepxauerocs B 31o# npoGe?
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B) HaBecky ofpa3lia JICKAPCTBEHHOIO CPEACTBA, COOCPIKALLETO AH-
FROPOKCOranfar BHCMYTa (JICKApCTBEHHOE BEUIECTBO JiepMaron), Maccol
0,2989 r noaBepraH MHHEPATH3AUMH CMEChIO KOHIEHTPHPOBAHHEIX a307-
Ho#H U cepHoit kucnot. VIoHb! BMCMyTa B NOMY4ECHHOM MHHEpanu3aTe onpe-
NENANIA  rPAaBHMETPHYECKH, HCMONb3yd B  KaYecrse ocaqurens 8-
THOPOKCHXHHOMMH. Macca BhicymeHHoro ocaaka Bi(CsHgON); oxaszanach
pasHo#f 0,3703 r. Paccudralire maccomyis momo BiO; (M = 465,96
r/mMosb) B obpasye. OUeHNTe Ka4eCTBO JAHHOrO o0pasiia IEKapCTBEHHOTO
cpeacrea (mMaccosas aons Bi,O; B 06pasue, coorsercraylomem TpeGosa-
HHUAM HOPMaTHBHON JOKyMEHTAaLHH, NO/DKHa ObiTh He MeHee 52,0% w He
6onee 56,5%).

3. a) OnymmMTe OCHOBHBIE STANbI TUTPOBAHHUA METOAOM OTACTb-
HbIX H2BECOK H METOA0M ITUNICTHPOBAHHA,

6) Kakoi o6néM pacrsopa ¢ mMaccosoit ponek HCl 36,5% (. 1,18
/M) HeoOXoANMO B3RTh JUIA NoNyucHus 250 ma 0,50 M HCR?

B) Hasecky runpodranara xamis (M = 204,22 r/mosm) Maccoit 2,450
 pacTBOpHIH B 75 M1l BOZbL JinA THTPOBAaHWA NONYHEHHOTO pacTBopa 6ul-
510 u3pacxoxosaHo 24,20 my pactBopa rMEpOkCHAa Harpua. Paccuurafite
MOApHY10 KoHUeHTpaunio NaOH B craHAapTH3HpYEMOM pacTBope.

4. a) llocTpotire xpusyw TuTpoRanus 0,10 M NaOH 0,10 M pac-
TBopoM HCl. Onpenenure THI 1 BenwMMRY cucTeMaTHUYecKkoll uams-
KaTOpHOH NOrpeliHOCTH NPH MCTIONE3OBAHUH B K2UeCTBe HHAHKATOPA
MeTHI0BOr0 opamxkesoro (pT = 4),

6) [Ipu onpenenenuu koHuentpauny NaHCO, B pacrsope 5,00 mn
DOCACAHErO NOMECTHIH B MEpHYIO koaby smectmmocrsic 50,0 mn u
nobasunu Bogy &0 MeTku. 3areM 5,00 Ma noayueHHoro pacrsopa
THTPOBAIM U3 monymukpoGioperkn 0,1000 M HCI. Paccumvadite maccy
NaHCO; B 100 Mn aHanu3upyemMoro pacrsopa, €CHH M23BSCTHO, ¥TO [ns
THTpOBaHus notpeboBanock 3,10 MA pacTBOPa KHCIIOTH.

8) JlexapcraesHoe BeuiecTBo aexamuH (M = 527,6 r/mons) obnanaer
aHTUMHKPOOHBIM ¥ npoTHBOrpHOKOBEIM AeficTBHeM. Hasecky oGpasua ne-
KamuHa mMaccolt 0,2220 r pacTBOpIH B CMECH YKCYCHON KHCIIOTBI, YKCYC-
Horo amrwapuaa u pacteopa Hg(CH;COO), B ykcycHoli kucnore. Jna
THTPOBaHMs NOJTy4eHHORO pacTsopa norpebosanocsk 8,20 Ma 9,92+107 M
HCI0,. [MapannensHo npoBoAMNM KOHTPONBHEIH onsIT. Paccunraiite mac-
COBYIO JIO/IO Aexamuua B obpaslue, ecH H3BECTHO, YTO B KOKTPONLHOM
onbiTe Ni% THTPOBaHHA Gblio U3pacxonosaHo 0,20 Mi CTaHAapTHOrO pac-
TEOpA TUTPAHTA.
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S. a) Onumute ocoleHHOCTH NPUTrOTOBICHMS, CTAHAAPTHIALMMN ¢
NOMOLIBIO OKCANATA HATDHS, XPaHeHUA H HCTIONL3OBAHUN CTAHAAPT-
HOTO PACTBOPA MEPMAHIAHATA KaJIHS.

6) Npoby ob6seéMom 10,00 mn Bommoro pacreopa H,O, pazbasunu
Bomok mo 100,0 mn. Jins TurpoBawua 10,00 Mn nomyueHHOro pacrsopa B
npucytcreun Hy SO, norpeGopanocs 24,80 mn pacTropa fiepmariranara xa-
AKA, THTP KOTOPOIrO MO ANTHIPATYy INABENEBOH KUCIOTH! paBex 6,350-10°
r/ma. Kako# 00béM uccneyeMoro pacTeopa NEpOKCHIA BOAOpOAa cAegyer
pas6aruty Bogo# no 100,0 mn, urobsl koHueHTpauns H,O, B uéM crana
pasHo#i 10,00 r/n?

6. a) Kaxoe pemiecTno HCMOALIYETCS B KadecTBE THTPAHTA B
MepKypuMeTpHueckomM THTpoBaninn? HanuwMre ypaBHenMms peak-
uui, KOTOpLie MOryT OnLITL MOJIOKEHLI B OCHOBY MEpPKYpHMeTpH9e-
cKHuX ornipexeneHui. Kak Moxno 00RapYKHTL KOHEMHYIO TOUKY TRKOTO
THTpOBaHHS?

6) Hasecky maccoft 0,8780 r obpasna 6pomiua TpuMeTwILETHIAM-
monus (M = 364,5 1/MONb) pacTBOPHIIH B CMECH STHIIOBOTO CMIUPTA € XA0-
podopmonm (1:1). K nonyuensoMy pacreopy npubaskmu 2 i 1% HNO, u
10 kanenb pacrBopa Avidenunkapbasupa. Jlng TMTpoRauua cmecu Ouino
n3pacxonosano 20,20 mn pactsopa Hg(NO,),. Paccawraitre maccosyio no-
mo GpoMuaa TpUMETWILETAIAMMORNA B 00pasiie, eclin Ang TUTPORAHNA
HABECKH XJIOpHAA HaTpHa Maccoii 0,1500 r 6sino H3pacxomoBaHo 25,90 M
HCNOJL3yeMOro CTaHnapTHoro pacreopa Hg(NO;),.

7. a) Kak HAa3biBaeTca THYpHMeTPHUeckuii METON aHANH3A, B KO-
TopoM TMTpauTOM sBafercd HE,(NO;),? Han onpesesienvs KaKNx
BEWIECTB OH Mcnoablyerca? O6rachnTe ocobenHOCTH NpRHroTORACHHA
pacreopa Hg,(NOs),.

6) Harecky maccofi 0,4029 r ofpasua nexapCrBeHHOro BeiiecTba
KBarepoHa (M = 491,5 r/Mons) pacreopunu 8 25 mn soast. K nonyuenno-
My pactsopy npuGasunu 10,00 mn 0,1088 M AgNO,;, HeoOXOANMBIEC KOJIH-
4eCTBa AIOTHOM KMCAOTH M KeJ1e30aMMOHMPALIX XBacLOB. JiaA THTPOBa-
HHA wu3bbITK4 HMTpara cepebpa notpeCosanocs 2,45 mn 0,1125 M
NH(SCN. Paccuutaiire MaccoByio OmoO KBarepona s odpasue.
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BAPHUAHT 6

1. a) Kaxue METOABI AHAJIN3A HALIBAOTCH ITANOHHBLIMH (OTHO-
CUTENBHLIMEK) B Kaxue GezsranonnuniMiu? HTo Taxkoe cTanaapTHOE Be-
WEeCTBO M CTAHZADPTHRIA o6pazen?
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6) Tlpy onpenenceHHH Macchl XeadyeroHHoro cpeacrsa GepdepuHa
6ucynedara B TAbNETKAX MOAYYEHB! CEQYIOUHE PEIYNbTATE Napawieb-
HbIX onpeneneHunii (Mr B pacuére Ha cpeasioio maccy 1 tabnaerkm) 5,00;
4,96; 5,04; 5,82; 5,02. PaccunTtaftte rpaHHLbl JOBEPHTENILHONO HHTEpBATA
(HOBEPHTENBRAA BEPOATHOCTE 95%) M OTHOCHTENBHOE CTAHIAPTHOE OT-
KIIOHEHHE pe3ybTaTa aHanmu3a.

B) [Tpu onpepeneHny uunpodoxcalKrHa ruapoxIopraa B Tabnerkax
(boToMeTpHHECKHM METOOM IO PEAKIMH C 203HHOM ObLIH nNoMydeHs cie-
AYIOWHE BEMWuHHbI MAcchl (F) JIEKapCTBEHHOro BElieCTBa B pacdtre Ha
cpenHIon Maccy oasot Tabnerku: 0,244; 0,245; 0,239; 0,247; 0,242, Ilpu
aManuse 3roro ke obpasia Tabnerok Yd-cnekrpodoToMETpHYECKUM Me-
TonoM 6bwI0 HafineHo, yTo M = 0,240 r; S, = 1,1+10?, npyaEM Gbino npo-
BECHO 5 napasnensHHX onpencnenyii. MiMetores nu crarncriueckd Aoc-
TOBEPHBIE PAINU4HA B CPEAHUX 3HAYCHHAX MACCHI LMIPODNOKCAMHA THA-
POXIOpH/IA, NOAYUEHHBIX ABYMS MeTONaMuU?

2. a) Hicxonst M3 KAKMX KPHTepHEB BLIGHPAIOT Maccy ocamAaemol
¢opmu1? Tlouemy, nanpumep, onTHMANLHAA Macca ocasxa Fe(OH),
cocrasiser 0,07 - 0,1 r, a PbSO, - g0 0,5 r. Tlouemy HexenaTeALHO,
yTo6b1 Macca Fe(OH); cocrasaana 10 r wam 6,001 r?

6) Kakoii 061ém 0,10 M AgNO; notpebyerca mis ocamacrua xio-
PHMI-HOHOB U3 HaBeCKH XJIOpUAa HaTpua Maccoit 0,12 r, ecnu ocauurens
Gepérca ¢ 1,5-kpaTHBIM H36bITKOM?

B) Hapecky opraHHueckoro coeauHerns, cocrogiuero u3 C, H n O,
maccoit 0,1150 r coxrnu 1o CO, u H,0. VeenwueHne maccet Tpy6xs ¢
FHUPOKCH/IOM HATPHS 32 CYET MOINOW(EHHS YIJIEKHCIOro ra3a COCTasHio
0,1686 r. Ypenuuenue maccel TpyOkH, 3anonHeHHOH GE3BOXHBIM XJIOPH-
AOM KaNIbUHA, 33 CYET MornoleHna Boas! cocraswio 0,0345 r. Buiuucnuts
MaccoBbie A0NH (%) yriepona, BOJOPOAA H KHCJIOPOAA B AHANH3HDYEMOM
COCRHHEHHHM W onpeaenuTs ero Apocreliuryio ¢gopMyy.

3. a) Yro Taioe 3xBuBanent? llouemy sonpoc THNA «ueMy pa-
BeH JKBHBANEHT Kap6oHATa HATPHA?» SBAgeTcH HEKOpPeKTHHIM? UTo
TaKoe GAKTOP IKBUBAIEHTHOCTH H IKBHBAJICHTHOE YHCI0?

6) K 50,0 mn 0,1 M 1/2H,SO, 6bin0 nobarneHo 2,3 M pacreopa ¢
maccosoil aoneilt ceproit kucsmorst 27,1% (. 1,195 r/mur). O6pasosas-
tnfics pacTBop ObLT KONMUECTBEHHO MEpeHEcEH B MEPHYIO KONIGY BMECTH-
MOCTbIO 250 Mt H AoBeadH BoZo# 1o MeTkH. PaccuuTalfTe MOMAPHYIO KOH-
uenrpausio 1/2H;SO, B nomyuexsrom pacrsope.

B) Onpenenute MonapHyto konuentpauuio KOH B pacrsope, ecrniu
H3BeCcTHO, yT0 25,00 M1 3TOTO pacTBOpa pearnpyior ¢ 0,1020 r nuruapara
wasenesoit kucnotst (M = 126,07 r/mons). Paccuuralite THTp aanHoro
PpacTBoOpa WENOYH NO XAOPRIY AMMORHSA.

4. a) Tlocrpoiite xpusywo TuTpoBauus 0,10 M ITavonamuma
(PKgnt+ = 9,25) 0,10 M pacrsopom HCL Onpenensive THIT H Be/INMRHY
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CHCTEMATHYECKOH HHANKATOPHON NOTPeINHOCTH MPH HCNWIL30BAHUN
B KAueCTBE HHANKaTOpa Tponeonnua 000 (pT =8).

6) Hasecky oOpasua okcupa uunka Maccoii 0,1548 r pacrsopuns B
50,00 mn 9,998¢10% M HCL. Jins THTpoBanus M3GLITXa KHCAOTH NOTPe6o-
panoch 18,40 Mn pacrsopa rHApOKCHIAa HaTpuA, THTP KOTOPOTC paBeH
4,000410° r/mz1. PaccumTaiite MacCOBYIO OO OKCHAA LHKa B 06pasue.

B) Jiekapcroennoe BemiecTBo IroHsi (M = 585,7 r/monb) obnamaer
antumukpoOusiM aelicrauem. Hasecky ofpasua 3ronus maccoli 0,1525 r
pactBopHny B cMecH 10 mMm ykcycHolt kucnotsi ¥ S MA pacteopa
Hg(CH;COO), B ykcycHO# KHCnoTe. [/is THTPOBAHHA MOMYHYEHHOTO pac-
TBOpa notpebosanock 5,60 mn 9,783+ 102 M HCIO,. Napamnensto fIpoBO-
AWM KOHTPONbHLINA onbiT. PaccunTaiite MaccoByio ZOMO ITOHHA B 00pa3-
ue, eCAN H3BECTHO, YTO B KOHTPOABHOM OmhITe OBUIO H3pacxonosauo 0,30
MA craupapraoro pacrsopa HCIO,.
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5. a) Onummre Bo3MoXHLIe CIOCcoGnl OOHaApYyXesns Koueunoil
TOYKH THTPOBAHIIA B HOZOMETphaY. Ilovemy ripn apaMoM THTPOBAHWUR
HOZOM PacTBOp Xpaxmasa HPHGABAKIOT K THTPYEMOMY pacTBOpY B
Hayalle THTPOBAHHS, B TO BpemMs KaK NMPH THTPOBAHWH HOAZ THO-
cynnhaToM RATPHA - He3aZ0JIr0 [0 AOCTHIKEHHS KOHEWHOI TOuKM
THTPOBAHHR?

6) K HaBecke Maccoit 0,9972 r nopouxa pacTéprhix Tabnerok naH-
TOUKAR, UCTIONB3YEMbIX 1A of0e33apakMBaHud BOAbI, npubaswan 40 mn
BOAbI # 5 MA pactBopa NaOH ¢ xonuentpaumedt 100 r/n. Yepea nexoropoe
BpEMA K NOMYHEHHOMY PAacTBOPY ROGABAAK HEOOXOAMMEIE KOIWYECTRA HO-
ONIa Kalda M CEPHOM kucnorel. N8 THTPOBAHHA BBIAGIHBILEroCs HOAA
notpebosanock 7,10 Ma 0,1000 M Na,$,0,. Paccuuraitte Maccy akTUBHO-
ro XJiopa, COAepKailerocs B 0gHo# Tabnerke, eCin CpeaHaa Macca ORHO
Tabnerkn JaRROM cepuu pasHa 0,1210 .

6. a) B KaKMX cayuasx npoBoxaT 06paTHOE KoOMILIEKCOMeTpHYc-
cxoe ThTporaHie? Kak 310 gesaerca? Iouemy npu onpesesieHun Ho-
Ha AP maburrox DATA moxno THTPOBATL CTAHAAPTHLIM PACTBOPOM
conn Zn* wnam pame Pb¥, HecMOTpR Ha TO, YTO YCTOHYMBOCTH KOM-
naexca AlY™ menuue (lgf = 16,13), yem InY* (gB = 16,50) n PbY*
(1gf = 18,04).

6) Hagecky maccoii 0,8048 r oGpa3zna rugpokcuaa amomunus (M =
78,00 r/mons) pacteopuid B 10 man 1 M HCL, pacreop pasbasunu Bojo#
g0 100,0 ma. K 20,00 Mn noiydeHHOro mpH 3TOM pacTsopa npuGasmiu
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50,00 ma 5,000-10% M BITA v HeHATPanuIOBAM €10 N0 METHIOBOMY
opatkesomy. CMech NOABEPTIH KUNAYEHHIO B Tedeude 10 muHyT, 3arem
OXN1aIHNHK, NPHOaBMIH HEOOXOAMMOE KOMMYECTBO KCHIEHONOBOrO OpaM-
KeBOro M 5 r rexcameTwienrerpamuta. Jina Turposanud u3bmrka 3ATA
notpeGosanoce 43,85 mu 4,055¢107 M MgSO,. Paccuuralime MaccoByio
nomo Al(OH); B ananusnpyemom obpasie.

7. a) O6bsicHHTe 0cOGEHHOCTH oupeseIeHHE XNOPHMIOR METOROM
APreHTOMETPHIECKOT 0 THYpoBauus no Gonvrapay.

6) Harecky obpasnia xnopogopma (M = 119,38 r) maccoit 0 0700 r
NOMECTHIIH B KPYrNOAOHHY xonby, npubasuau Kk ueit 25 mn 0,5 M ara-
HonbHOro pacrsopa NaOH u Harpesanu ¢ o6parHbiM XONOAMMBEMKOM B
TeueHue Yaca. Cnupr OTOTHANH, OCTATOK KOJMYECTBCHHO MEPEHECHH B
MepHyio konby emectumoctbio 100,0 M, noakHCaHAKM a30THOHM KucroTOH
H npubasuau k memy 25,00 mn 0,1000 M AgNOs.[Tonyuenuyio cmecs 50~
BEnH BOOOH A0 METKH M TIRATERLHO Niepemerany. 3areM 0calok oTdnnsT-
posanu, [Ins turposanns 50,0 ma dunetpara Guino K3pacxoposano 5,20
ma 0,09850 M NH,SCN. Paccusraitre MaccoByio SO0 X10podopma B 06-
paste.

BAPHAHT 7

1. a) Yro Takoe npegen ofHapyxweuun R mpeneh onpeneneyun?
O6LacHUTe, NOYEMY MHHHMAILHLIM OGHAPYXKWBACMLIM CHIHAIOM
MOXKHO CYHTATH TaKo#H, KOTOPhIi NpPeBLINIAET CPeAHee IHAYCHIN CHI-
HaNa KOHTPOJILHOIo onbiTa Ha 3 S nocaeaHero.

6) [pu onpeneneHuyu Macchl NapaUeTaMona B TaGneTKaX THTPUMET-
PUYECKHM METOROM NOJNY4YEHb! CAEAYIOWHE PEIYABTATH NAPALIEAbHBIX
onpegeieHnii (r B pacu€re Ha cpeamiolo maccy 1 tabnenian) 0,1992;
0,1989; 0,2000; 0,2990; 0,1996. Paccyuraitte rpaHALBL NOBEPHTENILHOTO
uHTepBana (NoBEpUTENIbHAE BEPOATHOCTL 95%) H OTHOCHTENBHOC CTaH-
AaPTHOE OTKIIOHEHHE pE3yNbTaTa aHaIH3a.

B) lpH onpeneneHHH KOHUCHTPAUMW JICKAPCTBEHHOIO REILECTBA B
pacTsope GbUtH MOMYYEHbE CACAYIOUHE PEIYALTATH! MAPAMIENLHLIX Ofpe-
aenennit (Mr/mn) 0,58, 0,54, 0,52, 0,58, 0,52. Npu ananm3se 3Toro0 Xe pac-
TBOPA ¢ MOMOIIBIO TAKOMH XKe METOAUKH B aHAJIONHYHBIX YCAOBHAX uepes 1
mecAll ObUTM MONYyuYeHtt creryiomue pesyasrares: 0,48, 0,50, 0,52, 0,55,
0,46. MOXHO 21t CUATATH, YTO B NPOLECCE XPAHEHHA PacTBOPA B TEYCHHE
JN2HHOTO NMEPUOAAa KOHUCHTPALMA NEKAPCTBEHHOTO BEINECTBA B HEM H3Me-
Awnacy?

2. a) Yro TaKoe KOaryanumus, nenvuianua? Kaxne HOHB (KaTHO-
HLI HAH aHHOHLY) ByayTr obaanary woaryampywommm aefictBuem no
OTHOUICHHIO K KO/UIOMANLIM “1acTuuaM, ofpasyiommmen npu sobas-
neuun K pacracpy NaCl u3buitica pacrsopa AgNO,;?
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6) Kaxyio nasecxy obpasua ¢ maccosoii noneii NaCl 20% cneayer
B3MTh JUIA OINpPERENCHHA xiopusa 8 sane AgCl, urobm wmacca
rpasnmerpnueckoit popMbl He npesbiniana 0,5 r. -

B) Hagecxy maccoii 2,8988 r o6pasua pacrépreix TaGrerok, conep-
xammx FeSO,, pactsopuny B asotHo# xucnote. [onyyenHsii pacTBop Ha-
rpenu s okvcienns Fe'* no Fe’, a 3atem ¢ noMolislo pacTBopa aMMua-
Ka nonyuyunu ocamok Fe;Q3'xH,O. B pesynvrare npokanmsanus 3TOro
ocanka 6ptn momyuew Fe,O; Maccoit 0,3128 r. Paccumtaiite maccy
FeSO; 7H;O 8 pacuére Ha cpefiHIO0 MacCy oaHO# TaGnerkH, ecnu Macca
20 ananu3upyemsix Tabnerok pasta 20,9820 r.

3. a) IloueMy MepHYIO NOCYAY FPAgyHpPYIOT ¢ TAKHMM PAacuérom,
yTobn! e€ BMECTHMOCTD ObLIA Gbl paBRA HOMHHANLHOH He NpH Temne-
paType ofnLITa, 2 TORLKO NpH onpeneaénuoll (cTanaaprioii) remmepa-
Type? B uém 3aimouaercs cymuocTh NPoueaypLl NPOBEPKH BMECTH-
MocTH mMeproil nocyass? Touemy nrnerky u Goperkn wepen uponep-
Koil HeoGxoauMo CMOYHTE YHCTOH BOAOH?

6) Himeerca pactsop NaOH ¢ tutpom 4,032:107 r/mn. Paccuuraiite
MosapHy1o koHuenTpaumno NaOH B aanHOM pacTBope h THTp 3TOFO pac-
TBOpa No GOpHOM KACAOTE NPH THTPOBAHHH 8 IPACYTCTBUM [NIUUEPHHA.

8) Paccuuraiire MonapHyro xonueutpaumio HCIO; B pacreope nan-
HOrO BEILECTBA B JNCAIHON YKCYCHOH KHCAOTE, €CNM AN THTPOBAHHA Ha-
BeckH ruapodrranara xanus (M = 204,22 r/monb) Maccoit 0,1595 v Seuio
n3pacxonosaxo 8,10 mx 3Toro pacraopa.

4.a) Nocrpotite xpupyto THTpoBanus 0,10 M rmoxonoso#i Kun-
caotsl (pK, = 3,86) 0,10 M pacrBopom NaOH. Onpeaenure THI U Be-
JIHYHHY CHCTEMATHYECKOH HHAHKATOPHON NOrpeningcTy NPU UCNOAb-
30BaHMH B KadecTBe HHAHKATOpa Gpomipesonosoro mypnypuoro (pT
= 6)'

6) HaBecky cony ammonua maccott 0,0800 r o6paGoranu u3Gnrkom
KOHUEHTPHPOBAHHOIO PacTBOPa IMAPOKCHEA HATpuA. Boizeausiunics am-
MHak rornotany 25,00 ma 0,1072 M HCL. [ina tirposanus H3bbiTKa KH-
cnotet norpebosanocs 12,70 mn pacrsopa NaOH, umeiouiero Tutp
4,120+10° r/mn. BerMHCAKTE MacCOBYIO NOMO aMMuaKa B o6pasue.

B) HaBecky pactéprsix Tabnerok maccoi 0,1480 r, conepxatmx de-
Hobapburan (M = 232,24 r/MOIIb) - NEKAPCTBEHHOE BEECTBO CHOTBOPHO-
TO H NPOTHBOCYROPOXKHOTO AelicTens, pactsopunu 8 10 Mt aumerundop-
MaMHZa. [[ns THTPOBaHMA MONY4YEeHHOrO pacTBopa notpebosanocs 3,45 ma
0,1015 M pacreopa NaOH B cmecu MeTaHona H Gexsona. YeMy pasHa mac-
ca denobapburana B pacu€re Ha cpemMIOI0 Maccy ofHOM TabneTku, ecnu
20 ananu3upyeMblx Tabnerok umerot Maccy 4,040 r. denoGapburan B yc-
NOBHAX THTPOBaHHA BEAEY ce6s KaK OAHOOCHOBHAA KHCIOTA,

5. a) Byaer JH oAHHAKOBLIM (AKTOP IKBHBAJEHTHOCTH AIR
KIO; pn €ro HCROJIbL30OBAHMM B KAYECTBE THTPAHTA IS ONpeAe/IeHHn
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ackopbunoBoll KHCIOTHI B C/IAGOKHCAON Ccpele W rHAPA3NHA B KOH-
HenrpHposannom pacrasope HCI? Ilouemy ana obnapyienus xoHey-
HOM TOYKM HOZATOMETPHUYECKOTO ONpeie/ieHHS TMAPa3HHA, KOTOpoe
NPOBOAWTCA B CHILHOKMCIOH cpede, Hemh3s NPUMEHATL Kpaxman?
Kak o6HapyXKHBAIOT KOHEYHYIO TOMIKY TAKOI0 THTPOBAHUA?

6) K npo6e o6bEMom 5,00 M MHBEKITHOHHOIO pPacTBopa ackopbuHo-
Bo#H KkucaoTel (M = 176,13 r/mons) npubasunu 0,25 ma 1% pacrsopa dop-
ManbAeruaa (And CBA3LIBAHHA CYNb(HTA HATPHA, TPHCYTCTBYIOWIEIO B
JIaHHOM pacTBOpe B KauecTBe cTabunmsaropa), 4 Mn 2% pacrsopa HCl, 0,5
mit 1% pacrsopa Kl u 2 mn pacrsopa kpaxmana. [t TUTPOBAHHA MOMNY-
yeHHOH cMmecH Obino HIpacxomoepaHo 27,90 ma pacTBOpa #oAaTa KanHA,
ans npurotoBaenus 500,0 Ma koroporo Gbuta HCnONB30BaKa Hasecka KIO,
(M = 214,0 r/mons) maccot 1,7900 r. Paccuwmraiire Maccy ackopOuHOBOM
KHCJI0THE, cofiepaantedica B 1 M1 aHANH3HPYEMOTO PAcTBOpa.

6. a) Uro takoe xommiaexkconnt? Hannmure ¢opmyny 3rnnen-
AHAMUHTETPAYKCYCHOH KHCOTHI H NPOAYKTa e BiaMmopclicrema. ¢
KaTHOHOM MeTanna? OGbucHuTe XapakTep pansnua pH na ycrofium-
BocTh 00pasyomierocs KoMnaIeKca.

6) Harecky maccoii 0,5000 r cmecu NaCl v HgCl, pacteopunu B 50
mi Boakl. K nofydeHHoMy pacteopy npuGasuan 20,0 mi 5,000 107 M
OATA ¥ HeoOXOAMMOE KORHYECTBO aMMuadHoro OydepHoro pacrsopa.
Jlna tuTposauna u3bbirka J[TA B npucyTcTBHH 3pHOXpoMa Y&pHoro T
notpebosanocs 10,50 mn 4,890-102 M ZnSO,. Paccuurafire Maccosyio
nomo HgClp (M = 271,50 r/monsb) B ananusupyemoi npobe.

7. a) HoueMy APreBTOMETPHICCKOE THTPOBAHHE HEJILIN NPOBO-
AMTh B cwibHOmenounoi cpeme? Paccumraiive, npn xakom MuHH-
MaabHoMm 3uakennn pH npn apreavomerprtieckom tutpobanun NaCl
B TOYKE IKBHBANCHTHOCTH HAYKET BHINMAAATL ocamox Ag;0 (Ks =
[Ag'][OH] = 1,6-10).

6) Hasecky maccoit 0,5300 r obpazua amununrpura (M = 117,15
r/MOAIb) NOMECTHIIH B CEPHYIO Konby aMecTumocTsio 100,0 Ma, npuGasnan
« ueli HeoOXOKMBbIE KONUYECTBA ITAHONA, XNOPATA KANHA, a30THOMH KHCNIO-
Tt ¥ ocrasuny Ha 10 munyT. I1pu 310M npoTexana peaxius

3(CH;),CHCH,CH,ONO + KClO; = 3(CH;),CHCH,CH,0ONO, + KCI!
3areM k peakuonHoit cmecu npuGasunu 30,00 ma 0,1015 M AgNO,
% jposenu Bojok no 100,0 mn. Betnasmmii ocanok orguistposann. s
TuTposanus 50,0 My duibTpara 6bunc n3pacxonosano 8,20 mn 0,1000 M
NH,SCN. Paccunraitre MaccoByio KO0 aMHIHKTPHTA 8 fipetiapare.

BAPHAHT 8

1. a) Yro raxoe «obaacts onpesensiemuix conepxaumin? Kax
MOXKHO ONPEACANTDL ¢& HHIKHIOW (BEPXHIOW) rpaHniy?
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) INpu norenunomeTpuueckom onpeaenehny pH 0,5%-voilt BoaHOH
CyCrneHzHM aHTHOMOTHKA (EHOKCMMETHINICHHIHANMAA NOMYy4YeHbl CRe-
yrouge pe3yibTaThl napannensHeix oupenenetuit: 3,05; 3,15; 3,00; 3,10;
3,12. Paccuuraiite rpavuus! AOBEPUTENLHONO HHTEpBaNa (MOBEPHTENLHAN
BEPOATHOCTE 95%) M OTHOCHTENIBHOE CTAHAAPTHOE OTKIIOHEHHE pe3ynsTarTa
ananu3a.

B) IIpn onpeneneHHy Macchl AEKaAPCTBEHHOTO BEHIECTBAa AMHHAIHHA
B APAKE THTPHMETPHUECKMM METOAOM NOTYYCHH CNCAYIOMHE pe3ynsras
™ M = 25,1 mr, $? = 0,310, Npu ananuse 5Toro xe oGpa3na Apaxe me-
TonoM Y-cnextpooroMerpun 6610 HafiicHo, 910 T = 24,9 mr, §? =
0,450. CpaBuute CpenHHE pe3ynbTarbl, MOMyYeHHBIE O00MMH METONAMH, H
BOCIIPOW3ROANMOCTE. B kakaom cnydae Obino mpoBeneHo RO 6 napan-
NENEHBIX ONPEACTICHNN.

2. a) YTo TaKoe «MeTOX BO3RMKAIOIMX peareHToB»? Kakumn
npenmyuiecTeamMH o6aanser Taxol cnocod 0cakaeHHA 110 CPABHEHKIO
¢ 00bIYNEIM X00ABACHMEN OCANNTENR?

6) Cxonbko rpammos muarunokcanara (CoHs)Ca04 ¢ yuétom 10%-
HOTO €ro U30sITka HEOGXO/UMMO B3ATh IJIS TOMOTEHHOrO OCANICHHA Kasib-
uus B Buae oxcanara uz 0,300 r npobst, conepxauteit 10% Ca0?

B) Paccyurafite Maccoryio zomo canumipuiosodi kacinorel (M =
138,12 r/mons) B obpasue sexapCTBEHHOro CPEACTRE, €CITH H3BECTHO, YTO
TIpH B3AUMOAEHCTBHHM CAMMUMIIOBOS KHCIIOTHI, BBIACAEKHON H3 WaBECKH
HasiHoro obpa3sua maccoii 3,5255 1, ¢ Honom OLIn DoNyuen 0canoK TeTpa-
HoadenuncHaxunota (CioHl0,), Macca xoToporo nocne BLICYIUBAHUA
cocrapyna 0,1415 r. Peaxkumsa mexay camuwIoBoll KHCROTOH W HONOM
TIPOTEKAET COTNACHO CACXYIOMEMY YPABHEHMIO:

COOH
. ~OH
2/l P + 6l +1ONaOH —

1 1
P N e,
i 1

3. a) lipuBeauTe YPaBHEHHS NPOIECCOB, NPoOHCKOARIMX ¢ Pe-
wondgrasensom npn nimMenenuy pH. O6bacanTe NpUTHAY WIMeHEHUN
okpacky HHauKatTopa. TlodeMy unTepBan nepexona oxpackn denon-
Prazerna 3aBHCHT OT €0 KONUCHTPAUHH B PacTBOpe?

6) Kakoit o6bém pacrsopa ¢ Maccoso#i aonert H,SO4 75% u nnotho-
ctuo 1,67 r/mn Heobxonumo B3aTL AN npuroroBsend 2,0 1 0,2 M 1/2
H,80,?
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B) Jlna TtuTpoBaHus Haseckn OeH3oiiHoit Kuchorsl (M = 122,12
r/mons) Macco#i 0,2520 r 6bino uspacxogosano 21,10 st pacrsopa KOH.
Paccuurafite MonapHyio xoruenTpaunio KOH B ctannaptusupyemom pac-
TBOpE M THTP ITOr0 PacTBOpa 110 HHTPATy aMMOHIA?

4.a) TlocTpoiite kpusyio Turposauns 0,10 M npoanouosoit xu-
caorsr (pK, = 4,89) 0,10 M pacrsopom KOH. Onpeacanre tun » ne-
JIHYUHY CHCTeMATHYECKOH HHANKATOPHO NOrPERIHOCTI PH HCNOJb-
IOBAHMM B KA4ECTRE HHANKATOPA PEHOI0BOr0 KPACHOro (pT =17,5)-

6) Hasecky maccoii 0,8080 r cMecH Xnopuaia HarpHa H XJIOpUAA aM-
MOHMA pacTsopinu B 40 Mn Boakt, npubaswiu 40 mn dpopmanuna, npensa-
PHUTENILHO HEHTPANM30BaHHONO MO ¢eHondranensy, u OTTHTPOBANH Bbie-
smBirytoca kncnoty 0,4920 M NaOH. PaccuyTaiite MaccoByio Jonio xio-
PHI3 aMMOHHA B CMECH, €CH JUIA THTPOBaHHA Opuno H3pacxonosawo 18,70
MJI pacTBOpa WENOUH.

B) JlekapctBennoe Bewlecrso kapOmaona (M = 226,2 r/mons) uc-
nonw3yerca ana neuenus Gonesun INapxuncowa. Hasecky o6pasua kapGu-
monbt Macco#i 0,3035 r pacrsopwim B 25,00 ma 0,1020 M HCIO, B8
CH;COOH. na 1HTpoBaHus M30BITKA XJIOPHOH KMCIOTH NoTpebosanoch
12,90 ma 0,1040 M CH;COONa 3 CH;COOH. Paccuuraitre mMaccosyro
JOMO KapGHAOMLI B aHANH3UpYEMOM 00pasue, €Cl OHA B3aUMOACHCTBYET
C X/IOPHO# KHCNOTOM B MONSPHOM OTHOMmEH!H 1:]1.

5. a) Modemy uepuMeTpuULcKoe TUTPOBaHKE 06LIYNO NPOROART
8 npucyrcreuu H,80,, a ve HCIO,, HNO; uan HCI? Kak obnapyxu-
BAIOT KOHCUHYIO TOMKY TAKOTO THTPOBAHHR H ANS ONpPEACHCHUN KA-
KHX BelecTB OHO HCnoab3yercn?

©) Hasecky oGpa3sua nekapcTseHHOro Beitiectsa xenesa (1) pymapa-
Ta Maccoi 0,3532 r pacTBOpWIH 1PN OCTOPOXKHOM HArpeBaHHyM B pacTsope
H,SO,. NMonyyenubift pacTBop pa3daBuny BOAOH U OTTHTPOBANH CTAHAAPT-
tstm pacrsopoM Ce(SO,);, T™HTP koToporo rio Fe pasen 5.585¢10° r/mn.
PaccuuTaiiTe MaccoByio RoMmo xene3a gymapara (M = 169,9 r/mons) B
aHanu3upyeMoM obpasue, eciin A1s THTPOBAHMA norpebosanocs 19,75 mn
crasnapToro pactsopa Ce(SOq)..

6. a) MocTpoifte KPHBYO THTPOBaHKSA 2,5°10° M Ca®* 2,5107 M
pacteopom DJATA npu pH 9,50. Jlorapudm woncranth obpazosanus
xomnaexca CaY’ paseu 10,70, a monsipuas poss nonos Y npn Ta-
wom Iuaqennu pH - 0,15,

6) K npoGe sonwi o6veémom 50,0 Mn aoGasunyu u3GLITOK pacTBopa
KOMJTACKCOHATA MArHuA ¥ OTTHTPOBANH MOMYYEHHLHE PacTBOp pacTBOPOM
DATA, THTP KOTOPOTO RO UUHKY paBeH 6,840+10" r/mn npu pH 10 B npu-
cyrcTBnM dpuoxpoma u&pHoro T. Onpeaennte oburyo kECTKOCTs aHANH-
3Hpyemoro obpasua Boabl (MMONG HOHOB METAAIOB, CONEPHKAUMXCA B | 1t
BOABY), ECAH JUIA THTPOBAHHA OBLIO H3pacxoaosaHo 23,20 M CTaHAapTHO-
ro pacrsopa DJITA. .
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7. a) Onuumre m3pecTHbie Bam cnocobbl 06HApYeHHn KoHeYy-
HO TOUKH MEPKYPOMETPHIECKOr0 THTPOBAHUA,

6) Ilpoby obwvemom 20,0 Mn pacteopa, coneprkauiero HCl u NaCl,
pasbasunn Bomoi no 250,0 mn. Mns TutposaHus 25,00 MII nosy4eHHOro
pactBopa Geu10 M3pacxonosaso 18,50 ma 0,1000 M NaOH. ina Tutposa-
Hus Apyro#f Takoif e IHKBOTHON 4acTH HONYHYEHHOrO pacTBOpa roTpe-
6osanocs 24,30 mn pacreopa Hg(NO;),, HMerowero THTp no Xaopuay Ha-
TpHa 6,100-10° r/mn. Paccunraiire MaccoBrie kouuentpauun HCl u NaCl e
ACXOZIHOM PacTBOpe.

BAPUAHT 9

1. a) Kaxue NOrpemiHOCTH HA3LIBAKT rpybunimn (mpomaxamm)?
Kakosa npA4HHA MX BOZHHKHOBeHMA? B KakuX cayqasx mis MCKJIO-
YeHUs MPOMAX0B MOKHO UCHOIL30BATL Q-KpuTepHiH H KaK 3T0 Aena-
erca?

6) Ilpu onpeseneHHH KOHUEHTPAUWH MECTHOAHECTEIHPYIOLIErO
CPEACTBA HOBOKAMHA B PACTROPE IUI% MHbEKIMH THTPHMETPHYECKMM METO-
IOM TIONYYeHbl CICAYIOIKE PE3ynbTaTel MapaienbHbIX ONpeRencHui
(mr/mn) 48,9; 49,6; 50,4; 49,2; 49,6. Paccuuraiite rpaHMubl OBEPUTENEHO-
ro uHTepBana (oBEpUTEIIEHAS BEPOATHOCTL 95%) M OTHOCHTENILHOE CTaK-
JIAPTHOE OTK/IOHEHYE PE3YNbTATA AHAMM3A.

8) [Ipu onpeaenernn Maccosoil nonw (%) OKCHAA UHHKA B Ma3H Oui-
JIK nojiyveHs! cieayiowmye pesynvrarsi: 10,05, 10,00, 10,15, 10,10. Mpu
onpeaeneHy MaccoBOl AONMK AAHHOTO BEIIECTBA B APYTO# NapTHR MasH B
aHaNOrMUHbLIX ycnoBuax Obuio omnpeaeneso, 4to @ = 10,20 %, S, =
8,00107, npuuém Guuio npoBesicHo S NapanieNbHEIX onpenenchuii. Mme-
IOTCS JIH CTATHCTHYECKH OOCTOBEPHBIC Pa3nuuus 8 CONCPKAHMM OKCHAA
LIHHKa B OJHOH W ApYroit napTuax masu?

2. a) Kaxnm o6pa3om BLIGHPAOT GUALTP ANA OTACICHMA 0CAAKA
ot pacreopa? UYro Taxoe «Ge3zoabHuiit uanTpn? Yem ornmvaerca
PUALTD «cHMAN JeHTA» OV, HANpHMED, PuabTpa «ulpuas aenTan?
Yro raxoe «aexanrauun»? lloueMy pacrsop, conepxammuii 0canox,
PUILTPYIOT, HAIMBAs €10 HE HENOCPEACTBEHHO HA PHILYD, 2 Ha CFex-
JHHHYI0 NAXOUKY?

6) Kakoff 06bEM pacTBopa ¢ KOHLEHTpauueit Aurnapara XJaopHaa
Gapua 20 r/n ¢ yuerom 50%-Horo ero n36pITka HCOOXOOMMO B3ATh IyIY
ocaxaeHus cynsgar-uoHos u3 0,50 r npobbi ¢ Maccoroii oneil cynbdara
Maruus 40%.

B) OnpenelieHne KOHUEHTPaUHH HHTpaTa cepebpa B pacTBOpe npo-
BOAKNM rpaBuMeTpuyeckH. K npobe pactsopa o6beémom 40,0 mn npubasu-
nn 100 ma Boasl. [MosyueHusili pacTBOP HArpesi U 3aTeM MEIJICHHO npu
NOCTOAHHOM nepeMcuMBanuy npudasnany k Hemy pacrsop HCl (70 r/n)
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20 NONHOTO OCAXAEeHUR cepebpa. Monydennnifi 0CANOK OTAEHMAK OT pac-
TBOpa, NPOMbUTH K BRICYLUHNH A0 NOCTORHROHA Macchl npy 110 °C. Paccun-
Talite MOMAPHYIO koHueHTpaumio AgNO; B HCXORHOM DacTBOpE, €CiiH
macca BeicyuiesHoro ocanka AgCl oxasanace pasHoii 0,5752 r.

3. a) NaiiTe onpeneneHnn TEPMHHOB «UHANKATOP», (KHCIOTHO-
OCHOBHLIN HHANKATOP», «BHYTPEHHMI HMHAHKATOP», «OAHOUBCTHLIH
HHAKKATOP», «MHTECPRA NEPexona OKPACKH HHIHKATOPR», «HOKAIN-
Teas TurpoBanus (pT)». TipuBeaure soiBoa Popmys, cassninalomed
TEOPETHYCCKYI0 BEIHYHHY WHTCPBANS MEPEXORA OKPACKH KHCAOTHO-
OCHOBROre WHAWKaTOpa M ero pK,.

6) Hasecky nuruapara wmasenesofi kucnora (M = 126,07 r/mons)
macco#t 0,6532 r pacrBopwnn B eone, nonydus 100,0 ma pacrsopa. Pac-
cuuTaiTe MoApHY10 koHneHTpaumo 1/2 H,C,O, B 310M pacrsope.

8) Paccuyraiite nonpasounsili xoaguument ang pacrsopa HCl, xo-
TOPLIA XOTEJIH TUPHIOTOBHTEH C KOHICHTpauueH pacTBOpEHHOro BeElECTBa
0,1000 mons/n, a B npoUecce CTAHAAPTH3ALME OKa3aAO0Ch, YTO AN THTPO-
BaHNWA HaBecxkM kapboHara Harpus maccoil 0,1340 r B NPHCYTCTBHH HHAH-
KaTopa METHJIOBOFO OPaHXEBOro 3arpaunsacrcs 24,90 mn 310ro pacteopa.

4, a) llocrpoiite xpunyo TuTpoBauus 0,10 M aumernnamuna
(PKan' = 10,90) 6,10 M pactsopom HCL Onpeaenure Tun H BeAHYNHY
CHCTEeMATHYECKOH HHAMKATOPHOH HOrpPeIIHOCTH NPH HCNOILIOBARHN
B KAYeCcTBe HHAHKaTopa SpomTumonosoro cunero (pT = 7).

6) Haeecky o6pa3sua flekapcTBEHHOrO BEINECTBA METHACAMHUWIATA
{M = 152,15 r/mons) Maccoii 0,2132 r noMecTHNM B KOHMUYECKYIO KOABY
BMecTuMocTsio 100 M, npubaenau 25,00 ma 0,1000 M NaOH u B36antsi-
BaJIH [10 TIONHOrO PAacTBOPEHHS NeKapCTBEHHOro Bewectea. Koaby coenn-
HHUAH C 0OPATHBIM XOJONWILHHKOM W HarpeBany Ha KHnAwel BoasHok 6a-
we 15 munyt. llocne oxnaxaeAns UGLITOK MTUAPOKCHAA HATPHS OTTUTPO-
BaMM B NPHCYTCTBHM MHAmKatopa denondrancuna 11,00 mn 0,1000 M
HCI. Paccuuraiite MaccoBylo ToMo MeTWICANHLWIaTa & o6pasue.

COOCH, COONa
OH ONa
+2NaOH - + CH;0H + H,0
COONa COONa
ONa OH
+HCl —» + NaCl

B) Jlexapcteennoe BeulecTBO Muzantan (M = 187,70 r/monb) uc-
N0Ab3yeTca A sedeHns napkuHcoHHsma. Harecky ofpasiia muaanTana
macco#t 0,1478 r pacrBopwsin 8 | M MypaBbHHONH KHCHOTSI, K PacTBOpY
npubasunu 20 ma ykcycHoro anrnapusaa. Jlns THTpOBaHHA NONYdEHHOTO
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pacr'aopa' 65110 u3pacxonosaxo 7,90 Ma 0,1020 M HCIO, (B KOHTpOABHOM
onpite - 0,30 mn). PaccunTaiite MaccoByto nOMO MuAaHTaHa B o6pasue.

©
8P

5. a) Kakum ofpasom Mo0:xkHO ofHAPYKHTL KOREUHY TOUKY
OKHCIHTEILHO-BOCCTAROBHTESLHOO THTpopaHna? YUTo Taxkoe oxMc-
JIHTEbHO-BOCCTAHOBUTEIbHLIC HHAHKATOPLI? Hexons U3 KAKNX KpH-
Tepuen MPOH3BOAAT BhIGOP OKHCIMTENLHO-BOCCTESHOBHUTEIBLHOIO HH-
ANKaTOpa AN  OGHApYKEHMA KOHEYHOH TOUKM OKHCIHTEALHO-
BOCCTAHOBHTEJABLHOTO THTPOBANHUR?

6) Xnopodopm, HCnob3yeMbifi B MEAHIMHE, COACPKHUT B KaycCTBe
crabunwsaropa 0,6 - 1,0% (1o macce) yranona. Jing onpenenenns coaep-
XaHHA 3TaHona B konby ¢ npuréprofi npobkoi nmomectunn 25,00 mn
0,1100 M 1/6K,Cr.O; 4 HeobXxomumoe KomHuecTeo XucnoThl. K oxmax-
A&HHoI cmecn noGarunu 1,00 Mn avanmsupyemoro obpasua xnopodopma
¥ oCTaBHAY Ha 5 MuuayT. 3areMm B konby nobaewiu 100 M Boaw, 5 mn 10%
pacteopa Kl 1 depes S MUHYT OTTHTpOBANY BhiAcavuslumiica nog 0,1000 M
Naz8;0s. Paccunraiite MaccoByio ZOMTO ITAHONS B aHANK3HPYeMOM oGpa3-
ue, ecnu A THTpoBaHus norpeboranock 15,00 mn pacrsopa NaS)0,.
TloTHOCTD aHANH3UpYyeMoro obpasua xnopodopma pasua 1,48 r/ma. Jta-
HOJIT OKMCJIAETCS IHXPOMATOM KallUs IO YKCYCHO# KHCIIOTEL.

6. a) Kakum 06pa3oM MOKHG NPOBOAWTL KOMIUIEKCOHOMETPHYE-
€KOe onpeJesieHHe BeWIeCTB, HANPHMEP, PAINUIHLIX OPrAHHUECKHX
coeaniieHNi, HeNnoCPeACTBEHHO He Bl3aumoneiicrayiomux ¢ IATA?

6) Hapecky maccoit 0,2700 r obpasua 8-ruapokcuxusonutHa (M =
145,2 r/mone) pacTBopunu npn Harpeeaund 8 20 M 3TUnoBOro cnkpra, K
nonyyenHoMy pacreopy npubasuau 20,00 ma 0,1000 M ZnSO, n 10 ma
6ydeproro pacreopa (pH 10). Beinasimii ocanox rHapoOXCHXHHORHHATA
umHka pacrsopuny B CHCL. K Boawol dase npubasunu 100 mn Bomwl.
Jna TuTpoBaHms U36biTKA HOHOB Zn>" GbUTO u3pacxoposano 10,20 mi pac-
Teopa [TA, TUTP KOTOPOro NO CyMbhary umnka pasen 1,700+107 r/mn.
Paccuuraitte MaccoBylo Koo 8-ruapokcuxuuonuya B obpasue. Hon Zn®*
pearspyer ¢ 8-rHAPOKCHXHHONHHOM B MOJISIPHOM COOTHOWEHNH 1:2,

7. a) lna obnapyxenus

® KOHEeYHOH TOYKHM apreHToMer-

(CHspN /\/0 N(CHsh PHYECKOro THYPOBAKUS B Kaue-
P cTBe aACOPOUMOHHBIX HHAHMKA-

TOPOB MCNOAB3YIOT He TONbKO

.~ CO0C,Hs (ayopecuenH H ero rajioreHo-

~ | nponsBoAHbLle, HO U ApYrHe Be-

INECTBA, HANpHMeEp, POJAMMH
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6. O6bucHHTEe NPUHIMD OTHAPYKEHRA KOHEUNON TOMKH THTPOBA-
HHS C MOMOINGI0 JaHHOrOo Beinecrsa. Mouemy ponamun 6G Gonee
yA0GHO HCROALIOBATL HE B CIyuae THTPOBaNMH pacTropoM AgNO,;, a,
HaoGopoT, B CAYUAE TUTPOBAHMS pacTBopa AgNO;,

6) Mpoby pacteopa NaCl o6pémom 10,00 Mn nomectwui B MEPHYIO
konby smectrmoctbio 100,0 Ma 1 nosenn Bosoli Ko mMerku. Jins THTPOBa-
Hus 25,00 MR ROMYHEHHOTO NMPU 3TOM pacTBopa OBLIO K3PACXOHOBAHO
22,30 M 0,1000 M AgNO;. Kakoit 00béM Boasl cienyer npuGasuts k 500

MJI HCXOAHOTO PacTBOpa XJIOpHAA HaTpHA, 4ToObt konucHTpauns NaCl B
HEM cTana pasHoii 9,0 /.

BAPHAHT 10

1. a) Yro vaKoe UyBCYBHICALHOCTD H Y¢M OHA OTIHMAETCS OT
npenesa ofnapyxeHus (WA npenesa onpeneneHusn)?

6) Iipu onpeneneRMH Macchl acKOpOUHOBOH KHCIOTHL B TabneTkax
THTPUMCTPHYECKHM METONOM NOJSIyYEHb CNEAyIoHE Pe3ynbTaTsl napan-
nensHLix onpeaencHuB (Mr B pacuére Ha cpeaHiol0 maccy 1 Tabnerkm)
49,6; 49,9; 49,5; 49,8; 49,9. Paccumraiite rpaHHUb ZOBEPHTENLHOTO HH-
TepBana (IOBEPUTENLHAA BEPOATHOCTL 95%) K OTHOCHTENLHOE CTAHAAPT-
HOE OTK/TOHEHHE PE3YNbTATa aHaNH3a,

B) [lpy onpereneHHH KOHUEHTPAUMM JICKADCTBEHHOIO BEUIECTBA B
pacTBOpPE THTPHMETPHYECKMM METOAOM CTYACHT A MOJYYH! CAEHYIOUIHe
pesynbratet (r/100 M pactsopa) 0,54; 0,62; 1,67; 0,60; 0,56, a cryaeut b
0,58, 0,62; 0,54; 0,48. mer0TCA JTH CTATUCTHYECKH AOCTOBEPHbIC PAIH-
YMA B BOCMPOM3BOAHMOCTH M CPEIHUX 3HAUCHHAX PE3YNLTATOB, NOTyUCH-
HBIX ABYMA CTYAECHTAMH.

2. a) Yvo raxoe ancopbunn? Chopmyanpyiite npasuna apcopb-
nuu Ilanera — @annca - 'ana. OT KakuX PAKTOPOB 3ABUCHT KOAME-
€TBO NpuMeceil, aicopiuposauunix ocagxom?

6) Paccuuraiite o6bEM pacreopa ¢ Maccosodi goned 8-
ruapoxcuxusonuna 4% (p=¥ 1 r/mn), ¢ yutrom 20% ero nabuiTka, HeoGxo-
oML UIA ocaxuaenns Karuonos martmua B suae Mg(CoHON), 43 pac-
TBOPA, conepkauiero 250 Mr cynibara Martua.

B) Boiusicairre MaccoBylo R0AI0 THrpocKonudeckoi siaru B oGpasue
XJIOPAJA HATPHA, €CA HIBECTHO, YTO: MAcca MycTOro THria - 5,1234 r,
Macca ¢ HaBecko#t CoMM 10 BHICYIIMBAHMA - 5, 4826, Macca THINA ¢ HaBEC-
koit conn nocne BLICYINMBAHKA - 5, 4754 .

3. a) NpuBeanTe ypaBHeHUs NpoUeccoB, NPOHCXOAAIMX ¢ METH-
noBbiM opanxeBbiM (pK, = 3,36) npr usmenennn pH. Ob6nuchure
NPUYKHHY HIMEHEHHA OKPACKH HHAHKATOPA. [loueMy HikHRAA CpaHnUa
TepexoAa OKPACKHM AAHHOIO HHAHKATOPa MeHbme, wem pK, Bcero
Jus Ha 0,25, B 70 BpeMsl KaK BepxHss Conbme na 1,24?
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6) Kako#t obném pacreopa ¢ Maccoso#i goner HCIO, 57% (an. 1,50
r/mi1) Heo6xoanumo B3ATH U npurotToBnenns 1 a1 0,1 M pacrsopa HCIO, B
SicINHON yKCycHoi#t knucnore?

B) Hmeerca pacrsop NaOH ¢ trpom no HNO; 1,260-107 r/ma. Pac-
CuMTalire MOJApHYI0 koHueuTpauuio NaOH B jaHmom pacTBOpe # ero
THTP.

4.a) Nocrpoiite kpHBYIW THTPOBaHHR 0,10 M JeHoanTa HATPHR
(PK. ¢penona = 9,89) 0,10 M pacrsopom HCL Onpenenure THR ¥ Be-
AUYHAHY CHCTeMATHUCCKON MHANKATOPKON MOrpeIHOCTH NPH HCNOJTL-
30BAHKH B Ka4eCTBe HHAHKATOPE KOHro KpacHoro (pT =4).

6) Hasecky oOpa3ua rnassoli mMa3u maccoit 1,9990 r, comepxameit
HgO, noMecTunu B ACAHTENBHYIO BOPOHKY H PaCTBOPHIH Ma3eBYIO OCHOBY
B 10 Mn ausrunosoro 3¢mpa. K 06pasosasuiefics cmecn a06asunu pacTsop
Hoauna kanus, a sarem 10,00 ma 0,1000 M HCI. Ttocne nontoro pa3aene-
HuA a3 BOAHKIH CTOH OTACHHAM B NOMECTAIH B KOAGY IS THTPOBAHMA,
3)UpHBA CIOA NpoMblTH 3 pasa BoAOH ROPUMAMH 1O 5 MJI H IOMECTHIH
NPOMBIBHBIE BOAKI B TY e KoY. Jlna THTPOBaHHS NMONYYCHHOTO o&beml-
HEHHOIO BOANOrO M3BJIeyeHUs 6630 H3pacxomosano 6,80 mn 9,897-107 M
NaOH. Paccunraiite maccoByro aomo HgO B oGpasue masy. Peakina me-
axy HgO u KI onuceiBaercs ypaeHeHHeM

HgO + 4KI + H,0 - K,[Hgl,] + 2 KOH

B) Tlpoby MHBEKUMOHHOIO PacTBOPa MHPHAOKCHHA HAPOXAOPHAA
(M = 205,64 r/Monp) o6vémom 2,00 M narpenu ¢ 40 M5 YKCYCHOrO aH-
ruapuaa. [1ocne oxnakaeHHs K NONMyuCHHOMY pacTsopy AoGaswnn 10 mn
6essognoli CH;COOH, 5 mn pacrsopa Hg(CH,COO), 8 CH;COOH u
nposeny TuTposanue ero 0,1036 M HCIO,. Paccumraiite maccy nHpHAOK-
CHHa TMAPOXIOPHAA B | MJI HCTILITYEMOTO PAcTBOpa, €C/IA AN THTPOBAHUN
npobut 6610 H3pacXonRoBaHo 2,44 MiL, a B KOHTPONLHOM onkrre - 0,10 mn
pacrsopa x5nopHoii KHCAOTSL.

CHOH
HO A\ CHOH|
| c
HC™ N®
H

5. a) ﬂonpoﬁre xpuByio THrposanusu 0,05 M Fe*' 0,05 M pac-
TBOpOoM Ce*' nporelcalomem B1 M lleO. (Beamrmnbl GOPMANLHBIX
norerumanos ans Fe*'/Fe™* u Ce*/Ce® pasmui, coorsercrsenno +0,68
H + 1,44 B). OT 4ero 3aBHCHT BEIHUNHA CKAUKA THTPOBAHHA B OKMC-
AUTEJILHO-BOCCTAHOBHTEILHOM THTPOBAHMH. B KakwX cayqasx BHA
KpuBoii 3ABHCHT U B K2KHX He 3ABHCHT OT pasGabienun?
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6) Hasecxy maccofi 0,3025 r obpasila HoBokauHamupa (M = 271,79
r/mons) pactaopwin B 10 mn soartl. K nomyuennomy pactsopy npnbasunu
20 mn Boawmi, HeoOxoauMoe xonuyectBo KBr M OTTHTIpOBANMM €ro CraH-
naprheiM pactsopoM NaNO,. [ins TuTpoBanus 66u10 n3pacxonoraHo 11,00
MJI pacTBOpa THTpaHTa. PaccuMTaiiTe MaccOBYIO OO HOBOKaHHAMMAR B
aHanusnpyemoM obpasue, ecnu 25,00 Mn MCHONB3YEMOro CTaHAAPTHOrO
pacropa NaNO, moryt npopearuposars ¢ 0,4330 r cynsdaruiosoii Ku-
cnotel (M = 173,19 r/mons).

® e

O H

6.2) MepxypuMeTpHuecKoe ONpeReSenHe HOAMAOB HMeeT PsA
ocobennocreil. CyumiecTByeT HECKONLKO METORHK HX onpeacneHns. B
0Hoii U3 HUX 00HApYXeHHe KOHEYHOH TOUKH THTPOBRHHSA WPOBOAST ¢
nomMoubio Jupennnkapbainia, B APYroit THTPOBaAHHE BEAYT A0 NOUB-
NeHHA opankeBo-kpacroli MyTH Hgly, B TpeTheil KoORewHYI0 TOUKY
THTPOBRHAN YCTAHABJIHBAIOT MO HCYEIHOBEHHIO chuell OKPACKH HOA-
KpaxmainHoro xomnaekca, O6bacHMTEe NpHHDMN ofHADYXeHME KO-
HeuHO# TOYKH THTPOBAHHA B NIEPEYHCICHHLIX METOAUKAX.

6) Hasecky MeTanuueckoro tmika Maccoit 0,6134 r pacrsopuny B
20 mn pacreopa HCI. Tony4ensniit pacrsop pasbasunm sogoit no 200,0
M. Jlns Terposanus 25,00 Ml pa3baBieHROro TakuM 006pa3oM pacTBopa B
npUCYTCTBHM amMMHauHoro GydepHoro pacTeopa H spHoxpoma utpnoro T
norpebopanocsk 25,80 Mn pacreopa JJITA. Paccuuraiite MOMAPHYIO KOH-
uenrtpaumio 3J[TA B 3TOM pacTBOpe, a TAKKE €M0 THTP 110 XJAOPHAY Kaikb-
uss (M = 110,98 r/mons).

7. a) Yem BBI3BaHBI PAVITHUMA B MHTEPBANAX XOIYCTMMBIX 3HA-
qenuii pH npu o6HapyxeHnn KoHeuuoll TOUKH apreHTOMETPHYECKOIO
THTPOBAHHA ¢ IOMOMLIO ayopecucHda u 303una? [loyemy 303HH He
MOXKeT GbITh HCMOIBL3OBAH A OGHAPYKCHHA KOHETHOH TOYKH apreH-
TOMETPHHECKOT0 THTPOBAHUA XJIOpHAOB?

6) Ipoby obnémom 20,00 mn pacTBopa, codepaiero ruapodocdar
Hatpus (M = 141,96 r/Menb), NOMECTUNH B MEPHYIO KOOy BMECTHMOCTBIO
100,0 mn 1 npubasmwn k el 25,00 ma 0,1000 M AgNO;. MonyueHHyio
cmech Helirpanusosanu pactsopoM NaOH no ¢eHonoBoMy kpacHOMY H
zosenu sono# no merku. Mocae orcrauBanus Boinasmuf ocafok AgsPO,
ordpunsTpoBan. K 50,00 Mn dnnsrpara npubasmin HeoGX0qHMBIE KOJIH-
4ecTBa a30THOM KHCNOTH! M HKENE30AMMOHHITHBIX KBAaCLOB H OTTHTPORANM
n3beirok AgNO; 0,1600 M NH,SCN. Paccunraitre MaccoByto KOHLEHTpa-
umo Na;HPO, B mcxonHoM pacTeope, €Cid [uis TUTPOBaHKA GbUI0 M3DAC-
xopnosano 8,90 mun crangaprHoro pacreopa NH,SCN.
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'PABOTA Ne 3

IIporpamMMHbIe BONPOCHI

1. Obmas xapakrepscTHKa H KIACCH(HKaMS CEXTPOCKOTIHYECKHX
METOROB anaH3a. [IpHpoaa 1 CBOICTRA 3NEKTPOMATHHTHOTO HINYUCHHUA.

2. AGcopOuMOHHbIE CIIEKTPOCKONHYECKHE METOAB! ananu3a. OCHOB-
HOfl 3aKOH NOMNOUICHHA SIEKTPOMArHWTHOrO H3mydenud. Ilponyckanue H
onTHYeCKas WIOTHOCTb. MonspHuIi M yaensHei#t kK03(QpHIMEHTH! NOTI0-
weHus. OTKIOHEHHS OT OCHOBHOIO 338KOHR CBETOTIONFOLUICHHA.

3. AromHo-abcopbumonsar cnekrpockonus. [poueccw, npusons-
i€ K BOSHUKHOBEHHIO aHANMTHYECKOro CHrHana. MsMepeHue ananuruve-
CKOTO CHrHana. IipaxTuueckoe NPMMEHECHHE.

4, MonexkynapHas aGcopSuponnas crnekTpockonua B Y@- u BuaH-
Mmoit obnactu (cnextpodoromerpus, doromerpus). [lpoueccel, npusons-
UIHE K BOIHMKHOBCHUIO aHANMTHYECKONO cHrHana. Miamepetivie aHanuTude-
CKOFO CHrHana.

S, OcHOBHble NPUEMBI, HCTIONB3YEMBIE B CIEKTPO(POTOMETPHHECKOM
ananu3e. nmpaMas ciekrpodoroMeTpus, GOTOMETPHYECKHE PEaKUHH, IKC-
TpakimoHnas GoTomeTpra, HoTOMETpUUECKOES THTPOBAHHME, PA3HOCTHA,
NIPOH3BOAHA% ¥ MHOTOBONHOBAA cnexTpodoToMeTpys.

6. UK-cnexrpockonHa. TIpoueccsi, NPHBOAAILHE K BOSHHKHOBEHHIO
aHANMTHIECKOro cHrHana. HiMepenue ananumadeckoro curaana. fIpakru-
Yeckoe NpHMEHEHKe.

7. ATOMHO-3MHCCHOHHaa cnexrpockomus. [Tpoueccrl, npueoasinHe
K BOSHHKHOBEHHIO aHATHTHYECKOTO curHaia. MamepeHne aHannTH4eckoro
curuana. [pakTuyeckoe npuMeHeHHe.

8. JliomuiecuenTHbie MeToak ananu3a. Knaccudukanus, npuuuHa
BO3HHKHOBEH!A, OCHOBHBIC XapaKTEPHCTHKH H 33KOHOMEPHOCTH JIOMH-
HecueHunu. Banarue paznuuHbIX GakTopoB HA HHTEHCHBHOCTE (ryopec-
UCHIMH PacTBOPOB.

9. YerpoitcTso 1 npuHUMN paGoTsl MpubopOB, APUMEHAEMbIX A
u3MepeHus (ayopectieriii. OCHOBHLIE NPHEMBI, MCTIONB3YeMblE B NIO-
MHHECUCHTHBIX METOAX aHANH3A.

10. Xpomarorpadus. Mpranmn merona. Knaccuguxauna xpomaro-
rpaduuecknx METONOB.

11. Xpomatorpapuyeckne napaMerphl: OCHOBHBIE XaPAKTEPHCTHXH
BHEWIHEH XPOMAaTOrpaMMbi; XapaKTepHCTHKH YACPKHBAHWA, XapaKTepH-
CTHKR, HCTIONb3YEMBIE Ifisl KOIMYECTREHHOTO ONPEAENCHHA BELIECTB.
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12.Teopuu xpomartorpadudeckoro paznencHua. Teopus XpomarTo-
rpadpuueckux Tapenok. Kuuerdueckas Teopus (ypasuenne Ban-
Heemtepa).

13.l'asoras xpomatorpagiis. OOwas XapakTepucTHKa W KiaccHdw-
kau4s. Ycrpolicrso 1 npusiuun paoTs! rasoBoro xpoMarorpada.

14.0cobennoctu razoreépaodasHoli ¥ ralokWAKOCTHON XpoMaro-
rpaduH. XapakTepuCTHKa TIOJBIIKHBIX, HENOASIKHBIX (a3 u nocwrench.
[pakTudeckoe npHMeHEHHE.

15.)KunkoctHas xpomarorpatua. O6was Xapakrepuctuka W Knac-
cuduxauus. [Ipakruyeckoe npumeHenne BoiCOKOIPDEKTHBHOH KHAKOCT-
Ho# xpoMarorpaduu 8 hapMaLEBTHYESCKOM aHanu3e.

16.YcrpoicTBO H pUHIKMN paGoTLl RMUAKOCTHOrO XpoMarorpada.

17.1Tnockocrras xpomarorpadus (GyMaxuas, ToHkocao#HHar), Xa-
PAKTEPUCTHKN NOJBIKHLIX ¥ HEMOOBIXHLIX Qa3. MeToAHMKa NOSYYEHHS
[LUIOCKOCTHOR XpOMATOrpaMMBI.

18. AHanu3 nnockocTHOW XpoMmarorpamMmtel. [IpaxTayeckoe nmpume-
HeHHe OyMakHOM M TOHKOCHOHHOM xpomaTorpaduu.

19.HMonoo6mennas xpomarorpapus. XapaKrepucTnka HeROABUKHBIX
¥ NOABWKHLIX a3, HonocoGmeHHoe paBHOBECHE.

20.MpaxruMeckoe NpuMeHeHue WOROOOMEHHOH xpomarorpaduu.
MonaTne 06 HOHHOH # HOH-nApHOI XpoMarorpadum.

21.2kckmo3nonnas  Xxpomarorpadus. Mexanusm pasneneHus, Xa-
PAKTEPHCTHKA HCHONB3YEMbIX TBEPABIX HocHTEncii W pacrsopurenefi.
npaKrM‘ICCKOC npYMeHEHHE.

22.06was xapaKTEPHCTHKA # ISIACCHPHKAUMA IACKTPOXNMHIECKHX
meronos anamu3a. [puHupn paboTht 3NEKTPOXUMHUECKOR AYEHKN.

23. Konayxromerpayeckuii Meron ananusa. Teopetuueckne octoBb
u wiaccudukauyn. Mamepenue ananuTiyeckoro curiana. [Ipaktuyeckoe
NPUMEHEHNE (PAMON KOMAYKTOMETPHA.

24 Kongyxromerpudeckoe Tutposanue. [ipnnunn mevoaa. Npakmu-
qeckoe npuMeticHMe. [IOHATHE O BHICOXOYACTOTHON KOHIYKTOMETPHH.

25.TlorerupoMeTpUYECKHi METOA, aHanu3a. TeopeTuyeckue OCHOBL
¥ KnaccHpurauna. Ycaosua HIMEPEHHS AaHATUTHYECKOTO CHruana. OGuan
XAPAKTEPHUCTHKA HCTIONBIYEMBIX IJIEKTPOA0B.

26. Mpvuuun padoTHl, KIACCHPHKAUNA B OCHOBHBIC XaPAKTEPHCTHKH
HOHOCEREKTHBHLIX 3nekrponos. Crocobul onpesenens KOHUCHTPaUHH
BCIHECTBA B NPAMO#H NOTCHITMOMETPHH.

27 fNotenuuomeTpryeckoe TuTposanue Ipusunn metona. O6uapy-
WEHME KOHEUHON TOUKN THYPOBAHWA C HCHONL30BaHHEM KPHBOHl THTPOBA
HHA, €€ NPOH3BOAHLIX ¥ Mevoaom [pana. pakTnueckoe npuMeHesne.

28.KynoHOMETPHUCCKKEHl MeTOR anammusa. OOuan XapaKTepneThka
xnaccnduxauna. [lpamas xymosomerpua. H3aMepenue aHAAUTHUECKOTO
curHana. FlpaxTiieckoe npumeHenne.
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29.Kynoxometpryeckoe THTpoBanue Ilpunuun Metona. Mameperue
AHANMHTHYECKOTO cHrHana. [IpakTHYeckoe npUMeHeH e,

30.Boarramaepomerpryeckuit MeTon ananusa. Obwmas xapakrepn-
CTHKE # Knaccuukanus: nosaporpabus H COGCTBEHHO BOAbTaMNEpoOMeT-
pua. Hamepenne aHanUTHYECKOro curnana. Ycnosus, HeoGxoaumbie ans
BOJILTAMIIEPOMETPHYECKHX H3MEPEHHH.

31.Monsporpadpuueckas kpueas. [lonsporpapuyeckas sonHa. [o-
Texuuan nonysoansl. J{nddysuonHsiii Tox. Ypasuenue HnbkosHya.

32.Tlpaxrudeckoe npUMeHeHUe BobTamrepoMeTpuH. CoBpeMenHbie
Pa3HOBAAHOCTH BOJIETAMIIEPOMETPHH.

33. AMnepoMerpuueckoe THTpoRanue. [Ipusnun merona. Ycnomua
npoBesieHHs THTpoBaHua. [lpakTHueckoe NpHMEHEHUE. AMIEpPOMETpHYe-
CKO€ THTPOBAHHE C ABYMS MHIHKATOPHBIMH JICKTPONAMH.

IIpumepsl pelieHns 3a5a4

1. CieKTPOCKONHYECKHE METOBL AHANHIA

Onmuueckan NIOMHOCMb PACMEOPA 6epanaMUNa  2UOPOXIopUda
(M = 491,1 2/monv) ¢ konyenmpayueii pacmeopénroeo eewecmea 7,00°10°
MOAY/A, HaxodawezocA 6 Koeeme ¢ momyunoii caon 1,00 cm, npu 278 um
pasna 0,413. Paccuumaiime 8onnogoe wucno, wacmonty u uepauio, coom-
BEMCMEYIOUUE Amax NOZIOUCHUR BEPANGMUNG 2UOPOXAOPUIA, A MAKWE
3HQUENUR €20 YOENbHO20 U MONAPHOZ20 Ko3dhdbuyuenmos noeacuyenus npu
JaKHOU OUHE BOAHYL.

1

=— -360-10%cM"’
2,78-103cm

BOJIHOBO® YHCJIO - V =

> |-

108
wpgroTa - V=E=M=1,os-lo‘5rn
Ao 278.107"'m
aHeprua (1 Mons GOTOHOB) —

E=hvN, =6,63-107>* Ik ¢-1,08-10'* T'u-6,02- 10" Mons ™ =

=43 1x]Ix / Monb
MonapHbifi Ko3bduiHeHT noLnoLlenns —
A 0,413

=590-103

E= = 3
C-¢ 7,00-107° - 1,00
yAeabHbif k03hbuMeHT nornoenns -
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10e  10-590-10°
AP === =120
lew =M 491,)

Hagecxy maccoii 0,1587 2 nopowxa pacmépmuix mabaemox yu-
npogroxcayuna zudpoxaopuda pacmeopunu é 0,1 M HCI, noryuus 250,0
mn pacmeopa. Heobxodumoe xonuvecmeo pacmsopa npogunsmposanu ue-
pe3 Gymaxcuvtii punomp. Ounrompam obvémom 1,00 mn nomecmuny ¢ mep-
nyio xonby emecmumocmoio 100,0 mn u dogenu 0,1 M HCI do memxu. On-
muyeckan NIOMmHOCMb NOAYNEHHO20 pacmeopa npu 278 um 8 xioeeme
momyunou 1,00 cm oxasanace paeuoti 0,455. Paccuumaiime maccy yu-
npoghnoxcayuna 2uopoxropuda 6 pacuéme na cpeoHIon maccy 00Hol mab-
aemxu. 'padyuposounsiii 2pagpux onucvieaemca ypasnenuem A = 0,123C,
20e C - KOHYeHmpayus yunpoproxcayuna zudpoxiopuda & pacmeope
(mK2/mn). Cpeoras macca oonol mabaemwu pasna 0,4122 2.

Konuentpaums uunpodaokcalHHa MAPOXAOPHAA B KOHEUHOM pac-
TBOpPE COCTABAAET

C= 0455 _ 3,70 mxr/ma
0,123
Macca unnpodaokcauHa THAPOXIIOPHAA B PacyETe Ha CPERHIOID
Maccy oRHoi TabneTky pasHa
o C:107° 10002500/ _
1,00-g

3,70-107° -100,0- 250,0- 0,4122

0,1587

=0,240r

2. Xpomavorpajduueckne MeTOABI AHAIN3A

Bpema yoepacusanun gewecmea paeno 5 mun 15 cex. Paccuumaiime
BeIURUNY UCNPABReHHO20 yoepoicusaemozo 0bbEma ONA OarKO20 eewyecm-
8a, ecnu cxopocme nodeudcHol asvr pasna 100 mrn/mun, a seauuuna
«mépmeozo obvéman - 90 min. Cxonbko meopemuueckux mapenok O0onxc-
Ha umMemb XpoMamozpadunecKan KOROHKA, 4mobbl WupuHa nuxa eeujecm-
8a 6vina 6w pasna 45 cexyid?

Bennuuua HenpasneHHOro yaepxuBaemMoro ofbéma cocraBaser

Vg =tg -F=V_, =5,25-100—90 = 435 Mxn

Yncno TeopernueckHX Tapesiok CBA3aHO C BPEMEHEM YAEPKHBAHHA H
WHPUHOH NMUKA YPABHEHHEM

tg ) 315)?
N=I6(—w3-) » CIICIOBATEILHO, N=16(75—) = 784 Tapeskn
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Haeecky obpazya noomponuwia maccoii 0,1025 2 pacmeopunu 6 éooe,
noayque 250,0 mn pacmeopa. 3amem 1,0 mxn pacmeopa ésoouru @ ucna-
pumenb xpomamozpaga u ananusuposaruy memodom IJKX. Paccuumatime
maccogyo donio Hoomponuaa 6 obpasye, eciu npu 66edeHuu 8 XpomMamo-
2pag nOAYHEHROZO pacmeopa NAOWAdL NUKA, COOMEEMCMEYIOe20 HOo-
mponuny, okasaaace paeroii 278 o, npu geedenuu 1,0 mxn pacmeopa ¢
Konyenmpayuei voomponuna 300 mke/mn - 219 ma’, a npu esedenuu 1,0
MKA ¢ KOHYeHmpayueii 0annozo seujecmea 500 mk/mn — 345 mm’.

Jna pacuéra KOHUEHTPALKKY HOOTPONWIA HCTIONL3OBAH METOM ABYX
CTBHIAPTHLIX PaCTBOPOB

=CI(SZ 'sx)+C2(Sx _Sl)=

C, S =S
2 79
_ 300- (345 278) + 500 (278 - 219) _ 304mKr/ M
345-219

Maccoras qons HooTponuia B 06pasue cocTaBiser

-6 ~€
o= Cxr1070-V-100% 394-107°-250,0-100% 0
. 0,1025

3. DilekTpoXHMHBYECKHE METOABLI AHAIA3A

Onpedenenue duxpomama Kaius 8 pacmeope NpoeoOUIU MEMOOOM
KVAOHOMEMPULECKO20 MUMPOBAaHIA ¢ homomempuyeckum oburapyNcenuem
KOHeuHOll moyky mumposanua. B xavecmee mumpanma ucnonvioeanuce
uonwi Fe®*, anexmpozenepuposannvie us Fe*'. Boiwucnume monapuyio xou-
yeumpaywo 1/6 K;Cr,0; 8 pacmeope, ecau mumposanue npogoousocs npu
cune moka 0.220 A 6 meuenue 25,0 munym. O6vém anarusupyemozo pac-
meopa pasen 25,00 m.

Cornacno 3axoty ®apagen

1At
n(fgst) = "F' s

rne I — cwna Toka (A), At — Bpems (cex).
B rouke sksupancHTHOCTH n{Fe?") = n(1/6 K,Cr,0,), nosromy

C(1/6K,Cr,04) = at T= 0,2420‘1500 5 =0,137 Mom/n
FV-10™ 9,65-10%.25,00-10"
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)
== | 3aganus Kk KOHTpOALHOMH pabore

BAPHUAHT 1

1. a) MpusenuTe KIRCCUPUKANMIO CRCKTPOCKONHUYSCKHX METO-
0B AHANAN3A B 3aBMCHMOCTH OT XapaKTePa B3auMoleficTBHA JIEKTPo-
MarsHHTHOT® H3INYSEHHN € BeIIeCTBOM ¥ BHAA YACTHLU, B3auMogeHcT-
BYIOIUMX € IEKTPOMArHMTHLIM HitydeHnem. OGbacHuTe 0GUMI
IPHHUAII H3MEPEHHA AHAIUTHYECKOro CHrHana » adcopbusonmbix
CNEKTPOCKONMYECKHX METOAAX AHANN3A,

6) OnTHYecKan IUIOTHOCTL METAHONLHONO PacTeopa MpPeAHU3ONOHA
(M = 360,45 r/monb) ¢ KOHUEHTpauueR pacrsopensoro seulecrsa 12,0
MKT/MJI, HAXOAMUEroCs B KIOBETE C TOMMHOMN caoa 1,00 cM, npu 242 AM
pagHa 0,498. PaccudraiiTe BOAHOBOE YHCNO, HYACTOTY M JHEPrHIO, COOTBET-
CTBYIOIIHE A, TMOTNOWIEHNA NPERHM3ONOHA, a TAKKE 3HAYCHUS €ro
YAENLHOIO ¥ MOJAPHOre KOG PHUUMEHTOB MOTONICHHA NPY JaHHOHR AnHRe
BOJIHKL.

2. a) YTo vaxoe dorvoMerpuieckan peaxuun? Ipusemnre npu-
Mepbi HCNeIbLIOBARNHA TAKHX peakinii A5 onpeaesicHUs Heoprauuye-
CKMX H OPraHHYecKuX BeulecTs. C NOMOMILI0O KAKHX RAPAMETPOB Xa-
PAKTEPH3YIOT YYBCTBHTENLHOCTR, KOHTPACTHOCTH H HIGHPATEALHOCTL
thoTomerpuueckux peaxumi?

6) Onrudeckas TIOTHOCTL PacTBOPA, COREPAKAINErO ABA ACKAPCT-
BeHHbIX BewecTsa A u b, npu 280 um pasna 0,538, a npn 340 um - 0,306.
Paccuuraiite xoHuenrpauuu A U b B pannom pacreope (Mxr/ma), ecau
yaenabusie koahduuments nornomeHna sewuecrsa A qpu 280 n 340 um
paBHbI, COOTBETCTBEHHO, 560 K 120, a sewecrsa b - 180 u 420. Bee name-
PeHUA IPOBORANKCH B KAOBETE C TOMUMHOI cnos 1,00 oM.

3. a) MaoGpazure cxemy gayopumerpa (cnexrpodayopumerpa) v
obnacuuTe npuruMn ero paborei. floyemy nimepenne ¢uiyopecuenimni
00bIYHO MPOBOANT NOA YrjioM 90° M0 OTHOMICHHIO K HAMPABACHINO
8036yxasI0Mero cBeTa?

6) PacTBOp MMRUPHAAMONA B 3THAOBOM CIUPTE C HEU3BECTHON KOH-
ueHrpauueff pacTBOpPEHHOTO BEIMECTBA MMEET WHTCHCHBHOCTL (yopec-
neHuuy 50,0 en, a cranpapTHeIA pacTBOp ¢ KOHUEHTpanueli JAHHOTO Be-
utectsa 0,20 mMxr/ma - 43,0 en. Paccunraifre KORUCHTPAIHIO AUITUPAAAMO-
na B AHANH3HPYEMOM PacTBOpe, €CAM HHTEHCHBHOCTH (RyOpecUcHUMH
KOHTPONILHOTO ONbiTa pasha 5,0 en.

4. a) Yro taxoe xpomarorpadun? Ipusesure wWiaccHPHKIURIO
XPOMATOTPAPHYECKHX METOAOB B 3ABMCHMOCTH OT ArPerarHoro co-
CTosiNAS NOABHAHON $albi, reoMerpHucckoll Popmyl HemoaBIAHON
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$a3ni, 0T xapaKTepa ABJIEHHIH, JeXAIUHX B OCHOBE XPOMATOrpagdute-
CKOTro pasjesieHHs, eJH BLINOJNHEHHT,

6) Kako# pomxsa SuiTh BbICOTa IKBUBANCHTHAR TEOpPETUUECKOW Ta-
pesnke (MM), yTobsl B KONOHKe amHON 150 CM WHpPHHA NHKa 1S BElecTBa
CO BpeMeHeM yaepxusanus 5,00 mun Osina 661 paBHa 20,0 cek.

5. a) OGbACHHTe NpUHUHN PaGOTHI NAAMEHHO-HOHNIAMONHOTO
M TePMOHOHHOIO AeTeKTOopoB. JLIN 0GHApYKeHHA KAKHX BeulecTs Mo-
ryT OLiTh HCNIOAL3OBAHLI JaHHBIE JeTEKTOPLI?

6) OnpenencHre BBICIIMX XKMPHBIX KMCNOT B PancoBOM macie npo-
BOAMNH 1O Crieayioied Metoguke: npoly maciaa obbémom 1,50 ma pac-
TBOpH/Y 8 5,0 M1 GeH3uta. K nosiydeHHOMY pactBopy npuGaBwin 0,2 ma 2
M C,H;ONa 8 abcomorHom 3Tanone. CMeCh nepeMelunBany B Te4CHHE 2-X
MMHYT H 3aTeM NOJYYCHHBIC 3THAOBbE IQHPHI BBICIHUX KHPHLIX KUCIOT
anamu3uposain MetonoM [DKX. [pu atom 6bLiK mosiyueHs! cneaylomme
AaHHBIC:

Kucnora S(rmka), ven.easHui
NAUTLMATHHOBAS 550
creapHHoBas 2520
0JIEeMHOBAA 450
JHHONEBas 1000
apaxuoHoBas 500
3pyKOBas 480

Paccuumailte MaccoByro OO 3pyKOBO#H KHCIIOTH B CMECH BBICIINX
AHPHBIX KMCIIOT H ONpEAESHTE, MOXKET N AaHHbit odpasen macia 61t
HCTIONB30BAH AA NPOH3BOACTBA MApPTapHHA (MACCOBaR JIans IPykoBoil xu-
CHOTH HE NOJDKHA MPEBLILATE $%).

6. a) OnHmIUTe OCHOBHEIC ITANLI MOXYYEHHN MIOCKOCTHOH Xpo-
MATOT PAMMUL.

6) TMpn crasaaprusaurn pacrtsopa NaOH nasecky NaCl maccoi
0,7520 r pacTBopwaM B BoaE B MepHoil konbe BMectumoctbio 100,0 M.
3arem 10,00 mMn nosyyeHHOTo pacTeopa MPONYCTHAM CO CKOPOCTBIO 3
MI/MHH 4epe3 KOIOHKY ¢ KaTHOHooOMerHHKkoM KY-2 8 H'-hopme, nocne
4ero NMpOMLUTH KOJMOHKY BOAOH HO HeHTpansHO#t peaximd. [IpoMbiBHBIE
BOAB! PUCOEAMHUAH K 2MOATY. JifIR THTPOBaHHA MOMy<EeHHOH cMecH no-
1pe6oranocs 14,25 'mn craunaprusyemoro pacrsopa NaOH. Onpenenwre
MONAPHYI0 koHuentpaumio NaOH B aanHom pacteope.

7. a) Kakum obpazoM MOKHO ONPeXeHTE KONHIECTBO NIEKTPH-
qecTBA, Npolucatiee Mepe3 A4eliKy, 8 HOTCHUHOCTATHYCCKOM KynoHo-
merpuu? Yvo rakoe xyaonomerp? llpueeaure npumepsl B o6bacuuTe
OpaHIMn paGoThl rPABHMETPHYECKOrO, TA30BOT0 H THTPALMOHHOIO
KYJAOHOMETPOB.
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6) IlouemMy HHXKHASA TPDAHMUA ONpelefeMbIX KOHUEHTpPaUMHK B
Knaccudeckolt noasporpaguu cocraBager 10° M? Kax moxmo
YMEHbLIIHTL KaHHYI0 BeaudHHY? YUTo Takoe auddepeHunHanLHAS WM-
NyJAbCHAA BOJLTAMIIEPOMETPHA M BOALTAMITEPOMETPHA ¢ Obicrpofi
pasBépTioit moTeHunana?

B) [Ipn noreHuMoMeTpHMECKOM THTpOBaHMK 25,0 Mt pacteopa doc-
dara Harpus 0,2000 M HCI 6b1nm nosmyHerbl cheRyIOmMe pe3ybTaThl:

V,mn| 1,70 ] 1,80 | 1,90 | 2,00 | 2,10 {2,201 2,30 2,40{ 2,50
pH [11,15{11,00] 10,821 10,55 10,16 { 9,63 | 8,70} 8,20 | 8,00
Tocrpoiite KpUBYIO THTPOBaKHMA, €& NEPBYIO M BTOPYH NpPOHM3BOA-

Hble. PaccumTaifte MONApHYI0 KOHUCHTpauMio pocdara HaTpHs B aHanU3M-
pyemoM pacTsope.

BAPUAHT 2

1. a) Yro Takoe cnenTp norjomeHus (mcnyckaHusa)? Ilouemy
ATOMHbLIE CNEKTPLI MOrNCINEHUS HAH HCIYCKAHMS B onTHYecKol of-
JIACTH CIIEKTPA JuHeluaTLIe, & MONEKYISPHbIE COCTOST H3 WNPOKHX
noaoc?

6) Haeecky maccoit 0,0500 1 nexapCTBEHRONO BeutecTsa NesoHOpre-
crpena (M = 312,5 r/mons) pacreopunu 8 CH;OH, nonyaus 100,0 s pac-
TBOpa. 3atem 2,00 Ma 3Toro pacTBopa pasbasunn mMeranonomM go 100,0 ma.
OnTHueckas NROTHOCTL NONYSEHHOTO PACTBOPA, HAXOARIIErOCE B KIOBETE
¢ TomnuHoi ciaos 1,00 cm, npr 241 um oxazanace pasHok 0,540. Paccuu-
Taifre MONAPHLIA U yACHbHE KO3PHHUUKEHTH TOrNOMCHNUA JICBOHOPIecT-
pena npH AAHKOR [UIMHE BOMHAL.

2. a) Yro Takoe ’xcrpaxumonnan Qoromerpus? Ilpuseauve
NpHMEPL! HCNONLIOBRHNN IKCTpaxumonncli goTomepun B8 dapma-
NeBTHYECKOM aHANHIE.

6) Hamecxy maccoi 0,1533 r nopomxa pacTEpraix TabieTox HOp-
thaoxcaunna pacrsopwm 8 0,1 M HCL, nonysns 250,0 mn pactsopa. He-
obxonuMoe KONWYeCTBO pacTBOpa nNpodUALTPOBANM “eped GyMaKHBIH
bunsTp. Gummrpar o6néMom 1,00 M nomecTHNM B MepHYIO KONGY BMe-
crumoctoio 100,0 mn u noeenu 0,1 M HCI a0 Metxn. Ontudeckas nior-
HOCTb MONYYCHHOFO PAcTBOpa npH 278 nM B kioBere TosmuMHONH 1,00 cM
okasanach paeto#i 0,475. Paccuuraiite maccy Hopduioxcaunsa 8 pacuére
HAa CPEAHIOI0 MacCy OfiHoil TabNeTKH, ecnM PacTBOP C KOHUEHTpaLMeil un-
npodokcaumuna ruapoxnopupa 4,00 MKr/Mn HMEET NPH ONMMCAHHBIX BLILE
YCIOBRAX ONTHYECKYIO HAOTHOCTD 0,525. Cpenusy macca onnoft Tabnerku
pasua 0,6774 r. :
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3. a) Yro TaKoe aTOMHO-IMHCCHOHHARA cnexTpockonus? Kakan
€€ pANOBUAROCTL HOCHT HAIBAHNE «UiaMennan (povomerpus»? dan
oupeAecHHN KAKHX BEHIECTB NPHMEHRETCH AAHHBIH MeTOX anannIa?

6) Pacreop ¢ uemsmecTHOW KoHueHTpamuesi ¢oanesoii KHCNOTbHI
umeeT uHTeHcHBHOCTL Guiyopecuenunn 100 en, npy nobasneuny kK AaHHO-
My pacteopy 10,0 Mxr donnesoit KHCAOTH HHTEHCHBHOCTD (uiyopecuet-
UMK pacTBOpa cTana pasHoit 150 ea. Paccynralime Maccy gonneoit kncno-
Thl, coliepxameiica B HICXOAHOM PacTsaope.

4. a) IipuBeaMTe OCHOBHLIC MONOKEHHR TEOPHR TEOPETHHECKHX
Tapenok?

6) PaccTosHHA OT TOUKH, COOTBETCTBYIOMEH BROMY MpO6ai, N0 Mak-
CHMYMa XpOMATOrpadn4eckoro KA, COOTBETCTBYIOUICTO BEIRECTBY A,
pasHo 88,0 Mm. PaccunTaiite MCNPABICHHOC BPEMA YACPIKHBAHME M HC-
npasieHHbi#  yaepxuBacMbiili 0656M A BemiecTea A, el CKOPOCTb
ARMKEHHA RHATPAMMHOH JIcHTH! PaBHA 240 CM/4ac, BPEMA YAePIKMBAHUS
HecopoupyemMoro koMnoHenTa - 15 cexyHa, a 06bémuas ckopocrh NOR-
BHXRoO# $a3m (rasa-socurena) - 31,6 MAV/MHH.

5. a) H3obpasnre cxemy razoporo xpomarorpada u obnucuure
NIpHRUYN ero patoTns.

6) Paccumraltre uHaekc ygepiaasanus Kosaya pis HEH3BECTHOro
AEKaPCTBEHHONO BEWIECTBA, HCTIPABACHHOE BPEMS YACPKHBaHUA KOTOPOTD
paBHO 298 ceKyHn, ecay HCMPABICHHOE BPEMs yACPKHMBAHUA TEKCAEKaRa
B AaHHBIX ycnoBuAX paBHO 170 cexyHA, a remrranekasa - 325 cexyna. Bui-
6epuTe H3 NEpEUNCICHHBIX BELIECTB TO, HHAEKC YACPKURARHUA KOTOPOro
6nwKe BCEro NMOAXOANT K MRACKCY YACPIKHBAHHA HEH3IBCCTHONO BEHIECTBA:
H6ynpoden 1631, nunupunamon 1640, npomenon 1652, naonnazun 1670,
napauertamon 1687,

6. 8) Yro Takoe cedajsexe? Kak nainisaerca xpomMatorpaduue-
CKHil METOR, B KOTOPOM NpPUMEHSIETCH Raunoe Bemecrso? YUro usam-
€TCH HeNOABMKHON n neaBuXHOA da3oit B nanHoM xpomarorpadguie-
CKOM METONe U KAKOH NPHHUHT JeXKHT B OCHOBE PAINCACHHA BEMICCTR
B JaHHOM xpomarorpadudeckom Merone?

6) duuamnueckas EMKOCTH HEKOTOPOr0 CHILHOKMCOTHOIO KarHo-
HooOMeHHuKa cocrarnset 4,5 MMone/T. Kakoi MakcuManbubiil 00bEM pac-
TBOpa ¢ koHueHTpauneli NaCl 10,0 r/i MOXHO NPOIYCTHTB Yepe3 KONOHKY,
B KOTOPO# HaxoauTcA 3,0 I Takoro HoHooGMeHHHKa B H'-(opme, 91068
BCe MoHbI Na' 3amMecTiamch Ha Hoxst H™?

7. a) OnuinyTe IIACCHPHKAUMIO IAEKTPOXBMHYECKHX METOAOB
aHaam3a 0o TUPAC u B 3aBNCHMOCTH 0T H3IMEPREMOT0 NAPAMETPA.

6) Yvo raxee novenuMOMYpHueckoe THrpopanne? OGnacHMTe
NPHHUMA OOHADYKEHHN KOHEUHOH TOMKH THTPOBANMA NO Kpupoil no-
TeHIIHOMETPHIECKOro THTPOBAHMS, 2 Takxe no e nepsoifi 1 sTOPOH
NPOH3IBOAHOI.
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B) Onpeaeneine ackOpGHHOBOH KHCIOTHI NPOBOZUAH KYIOHOMCTpH-
4ECKHM MCETOLOM ITyTEM OKMCHEHM e N0 AernapoackopOHHOBOR KuC/IO-
Thi. Paccuyraiire mMaccy ackopBunoso# kucnorst (M = 176,13 r/mone) 8
pacTBoOpe, eC/iv 32 BpeMs, HeOOXOaHMOE IUIA €8 OKHCACHHA, B rA30BOM Ky-
aoHoMetpe oGpaszosanochk 14,50 ma (B nepecutre Ha H.y.) CMeCH BOAOpOAA
u knciaopoga. [Ipn HopManeHbIX yenosuax 1| Kn tpomeautero snexrpuye-
CcTBa Bbi3biBaeT 0GpazoBanHe B ra30BOM KynoHometpe 0,1793 cM® cmech
BOAOPOZA H KMCHOPOAA.

BAPUAHT 3

1. a) Kakue MeTOIbi aHAMH3A OTHOCAT K CHEKTPOCKONMUeCcKam?
TipuBeauTe KNACCHPHKAUMIO TAKHX METOJOB AHAMNN3IA B 3aBHCHMOCTH
OT BHOA HCMONK3YEMOr0 3JAEKTPOMAFHUTHOrO w3aywenun. Kakwe
CMEKTPOCKONHYeCKHE METOAB! AHAIM3A HAZHIBAIOT ONTHUCCKUMH?

6) Onrryueckas fMOTHOCTH pacTBopa Lunpoduioxcawnxa (M = 385,8
/MOIb) C KOHLUGHTpaUHel pacTeopEusoro semecrea 2,00 10°° momn/n, Ha-
XOHSIIErocs B KIOBETE ¢ TonwmMHoOM cios 1,00 cMm, npu anune okl 278
HM pasHa 0,750. PaccuuTaifTe BOJIHOBOE YHCIIO, YACTOTY W SHEPFHIO, COOT-
BETCTBYIOUINE Mgy MOMIOIEHHS LHNPODIOKCAUMHA, 3 TAKKE 3HAYCHUA €10
YAETBHOTO K MOJIKPHOrO K03 PULHERTOB NOMIOUICHUA NPH AaHHOHK MnHsHe
BOJIHBL.

2. a) OnuinuTe NPAKTHYECKOE NPUMEHEHHEe ATOMRO-abcopbum-
oHHOl crnekTpocKonuK. Kakums npeHMyuwecTsamu M HE0CTATKAMH
of1anaeT naHHLIi MeTOR anaan3a?

6) Harecxy maccoit 0,5000 r obpasiia, COQSpKaero NEKapCTBEHHNe
BEILIECTBA METPOHMAA30/ ¥ TCTPAUMKINH, a TakKe RPYrMe BEIIECTBA, HE
noraomaomue B Ompoxuelt Yd-obnacri, pacreopunu 8 100,0 mn 0,01 M
HCI. 3arem 5,00 mMn nony4ennoro pactsopa paiGaswm 0,01 M HCl no
100,0 mn. OnTyueckas fUIOTHOCTH PAacTBOpa (KiOBeTa ¢ TOMIMUMHOA Norno-
utatoinero cnos 1,00 cM), RONYYCHHOrO B pe3ynbTare pasbasneHHA, NpH
277 vm Gbina pasHa 0,720, a npu 355 vM - 0,350, Paccumraifre MaccoBhie
JOAN METPOHMAA30NA M TETPALMKNHHA B aHAIH3HMpYeMOM ofpalue, ecim
yaenvhbie X0dPPHIMEHTH NOMOIICHUA TETPAUMKIAHA npH 277 M u 355
HM paBHb 360 & 290, a MeTponnaasona, COOTBETCTRCHHO, 320 1 65.

3. a) Mouemy H3MepeIse HNTEHCHBHOCTH GAYOPECUCHIINN NPO-
BOAAT € NOMOMLI0 POTOYMHOKHTEAN, A HE ¢ IOMOMBIO 00LIuUHOIO $o-
Tosnementa? Iouemy Qgayopumerpus apasercs Gonee YyBCTBHTE D
HbiM H Gonee HIGHpaTEALHLIM METOAOM AHAAHIA, TeM oTOMETPURT

6) PacTsop ¢ Hen3BecTHOH KOHUEHTPauHEH XUHHAMKA HMEET HHTEH-
cusHocThb nyopecueHunn 80 en, nocne Toro Kak K 5,00 mn pacrsopa nau-
HOro BeiecTsa npubasunu 1,00 M CTaRAAPTHOTO pacTBOpa C KOHUEHTpa-
el xuHrauHa 1,00 MKT/MI MHTEHCHBHOCTL QayopecieHUuH NOMYyUeH-
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HOW cMecH crana paBHoi 150 en. Paccudraiite Maccy XHHHAMHA, COACP-
*Kasweroca B 100 Mn aHam3upyeMoro pacrsopa.

4. a) Yo TaKoe «reopernuecian Tapenka»? Kak MoxBo paccus-
TATb YHC/I0 TEOPETHMECKHX TAPETOK, BLICOTY IKBHBANIEHTHYIO Teope-
THyeckoli Tapenxe? Ha puicyHke npuBezeHs! XpOMaTOTPAMMBI Ajs
BeniecTsa A HA ABYX PasiM4uHBLIX Konoukax. Anst xaxoll H3 KoJioHOK
BLICOTA IKBHBRJICHTHAS TeopeTHUECKOH Tapeaxe menbme? Paimep-
sHocTs ocH aGeumec B ofoux Cllyuasix OAHHAKOBA.

6) PaccTosHMA OT TOYKH, COOTBETCTBYIOUIEH BBORY NpoGei, 40 Mak-
CHMyMa XpoMaTorpaguuecKkoro nuka, COOTBETCTBYIOWIErO BeliecTBy X,
pasxo 97,0 mMM. Paccuuraiite WcnpaBfeHHOC BpeMsf YREPAHMBAHHMA, McC-
npanieHHblIH yaepamBaeMblit 00bEM 1 KOdQPUUMEHT EMKOCTH I BeLle-
cTBa X, €C/IH CKOPOCTb ABHXXEHUA AUArpaMMHol eHTHl pasHa 240 cm/yac,
tn = 20 cek, a oGpéMHA" CKOpOCTb NOABIWKHOM (a3es - 32,0 MIUMKHK.

5. a) O6LucHuTe NpHHIUMA PaGoThi AeTEKTOPA JNEKTPOBHOTO 38-
xBara. JIns ofnapyxeHns KAKHX BEINECTB OH Henoablyerca?

6) Hagecxy oOpasua HooTponu;ia maccoii 0,1000 r pacrsopunu B 8O-
ne, noayyns 250,0 mn pacrsopa. 3arem 1,0 MKN NOJYUEHHOTO pacTaopa
BROAMIH B HCTIapHTEsTh XpoMaTtorpada i onpeaensnn meronoM KX, Pac-
cuHTaliTe MaCCOBY10 JOMO HOOTPONHIA B HCCREXYEMOM 0Dpasiie, ecam npn
BBEACHHM B Xxpomarorpad NOAYYEHHOTO PacTBOpa IUIOMIARL IMKA, COOT-
BETCTBYIOMIErO HOOTPOMMIY, OKazanack pasHoh 160 Mw, a NPA BBEUEHUH
1,0 MKn pacTBOpa ¢ KOHUEHTPauHeH RooTporia S00 Mxr/mi - 219 Mm’.

6. a) YUro raxoe nonoobmenunx? Hanuwure cTpyrypHyio gpop-
MYy 3IEMEHTADHOrC 3BEH3 CHALHOOCHOBHOrO # CIa600CHOBHOrO
anHoHOoOOMenunKa. Yro Taxkoe wouooGmennoe panHoBecne? Kaxme
KOHCTAHTH! HENOALIYIOT AAR €50 XAPAKTEPHCTHKH?

6) llpn xpomarorpapupoBaHHK aTPONHHA Ha XpoMaTorpaduyeckod
nnacrutike «Copbdmn» GLLTH NOAYYEHB! CNEAYIOIMME PE3YALTATH) pac-
CTOAHKC OT ANKHK CTapTa A0 LCHTPA NITHA - 49,6 MM, PaccTosuMe OT AH-
HUN CTapTa A0 HIDKHEH rpaHrubl NATHA - 46,8 MM, paccTosHME OT HIWKRER
2O BepXHEH rpaHuiLl IATHA - 5,6 MM. Paccrosnue Mexry auHueil crapra u
nuuuel dponra pacTeopurens pasHo 90,0 mM. Paccumraiire Ry atponnna n
YHCAO TEOPETHYECKHX TAPENOK.



7. a) O6LRCHHTE NPUHUKN H3MEPEHUS AHANHTHUECKOTO CHTHANA
B KOHIYKTOMETPHH.

6) Yvo Takoe amriepomerpuveckoe THrTposanue? I[ipuseaute
{cxeMaTHYHO) BO3MOXKHLIN BHJ KPUBBLIX aMIEPOMETPHUECKOr0 THTPO-
BAHHA pacTeopa # o6bsicHHTE HX.

8) Jna nonyueHua wOLa, HEOOXOAMMOro Afs BiaumoselicTBmd ¢
Na,S,0;, conepxammmca B 20,0 M HCCAeyeMOTO pacTeopa, noTpebona-
nock 1,95410° Kn anekrpuuectsa. PaccunTailte THTP NaHHOMO pactBopa
N328203.

BAPUAHT 4

1. a) [lpuBeanTe BHIBOA MATEMATHHECKOrO BhIPAMEHHR IAKOHA,
KOTOPLI JIEKHT B OCHOBE KOJMUMECTBEHHbIX onpenexcHuil B aGeopl-
HHOHHLIX CHIEKTPOCKONHYECKHX MeToAaX aHAIH3A?

6) PactBop ¢ KoHueHTpaumedl umaHokoGanamuHa (M = 13554
r/Mons) 30,0 mMr/a, Haxonsummiica B xioBete ¢ Tomumuuolt cinos 10,0 MM,
umeet npu 361 AM omrrHueckylo IoTHOcTh 0,621, Paccunraifre sonsoroe
YUCNIO, YACTOTY W IHEPTHIO, COOTBETCTRYIOUINE Ay, MOMOUIEHHA LUBAHO-
kobanaMuHa, a TaKKe 3HAYCHUS er0 YACALHOIO H MOSAPHOTO KO3(dpH!-
€HTORB MIOTNIOEHNA NIPY NaHHOH JIHHE BOAHDI.

2. a) Yro Taxoe mpouzBoaHan cnexTpodoTomerpun? Kawnumn
npeumMyiecTsamMy 063242107 NPON3IBOAHLIC CHEKTPOB TOTIOUICHAS
BELIECTB 110 CPABHEHMIO ¢ O0bIMHLIMM cieKTpamMu?

6) K 5,00 mn pacTBopa ¢ HeM3BECTHOW KOHUEHTpaumell BelEeCTBa,
KOTOpLIi HMen omrHyeckylo mioTHocTs 0,400, npubasnan 5,00 mn pac-
TBOpa ¢ KOHuEHTpaumed sroro ke Bemecrsa 10,0 mxr/mn. Ontuseckas
ITOTHOCTS NONYYEHHOro PacTBOpPa, IPM HIMEPCHUH €& B TAKHX XC yClO-
BUAX, YTO W [UIA MCXOJHOrO pPacTBOpa, oxasanacs pasuoi 0,600. Paccumn-
TaifTe KOHUEHTPALMIO BEIECTBA (MKI/MIT) B HCXOMHOM PacTBOpe.

3. a) Yro Takoe cnexTp BO30yxnenust PAyopecHeBUMH, CHEKTP
Henyckannn (criexTp QuiyopecuieHinM), KBAHNTOBLIM H 3HeprevHue-
cknii Bbixoa Gayeopecuesunn. Kax cBazanbt mexay coboli nocaennwe
ABE XaPAKTePHCTHKH duyopecMpyioniero seutecrsa’?

6) INpu mmepeHnn B OAHAAKOBLIX YCAOBHAX MHTEHCHBHOCTH ¢Iyo-
pecueHIMH pacTBOpOBR ¢ paummuHolf xoHueuTpanme# pubodnabuna
(MKr/MuT) G514 NOJTyYeHBl CISAYIOUIHE PE3YNbTATHL

C, mxr/mn 0,08 0,16 0,24 0,32
1 46 97 148 189

Paccuuraiite senumiy yrnosoro koxpdunneHTa b B yparHesnRn 33~
BHcHMOCTH | = bC u onpeneniTe KoHIeHTpanuio puGodnanura B pacTso-
P€, HHTEHCHBHOCTL (ITyOPECLICHITMH KOTOPOTo pasHa 120.
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4. a) Y70 TAKOE HPORBHTEALHAS, BLITECHHTEALHAA H PPONTAAL-
Hafm xpomatorpadma. Hapacyiite npumepunie BHellHnEe XPOMATO-
rPaMMbl JASl JAHHBIX METOAOB XPOMATOTPAPUUECKOro PasaeaeHusi.
Kaxoli u3 HHMX H nouemy o6bIuHO MCNOABLIYIOT B KOJM4ECTBEHHOM
XpoMaTorpapHIEcKom aHaaH3e?

6) PaccumTaiiTe paspeuieHue MHKOB ABYX BELIECTB, UMEIOMX tg 120
¥ 140 cexyHa npu uX Xpomartorpaduueckom pa3nNENEeHMH B KONOHKeE,
umeiowei sdpdexrusHocTs 1500 Teoperuuecknx Tapenok.

5. a) HphBeaurte npumMepbl H HANUINUTE XHMHYECKHE PopMYab
HENOASPHLIX H NOASPHLIX HENMOABHKHBLIX WHAKHX ¢a3, Hcnoablye-
MbIX B Fa30AHMAKOCTHOMH XpoMaTorpaduun.

6) [pH xONHYECTBEHHOM AHANMM3IE CMECH METaHA, ITaHa, mponaHa u
6yTana ¢ HCNONL3OBAHHEM KaTapoMETpa GbUTa TONyHeHa XPOMaTOrpamMma,
Ha KOTOPOM NIIOMEAMM NMHKOR, COOTBETCTBYIOUIHX AHHBIM BewlecrBaM, Obl-
Ay pasxel 490, 280, 110 1 90 M’ PaccusTaiiTe MaccoBbie JONMH KOMAO-
HEHTOR B AHAIMUPYEMOH CMECH, ECIIH MACCOBRIC NONpPapouibie KOMPPn-
HMCEHTH! [JUIA NETEKTOpa 110 TEMNONPOBOAHOCTH COCTABIAIOT JUIS NPONAHA M
Oyrasa - 0,68, g 31ana - 0,59, a Anx meTana - 0,45,

oH 1 6. a) BemecTno, GOpMyna KOTOporo npHaencHa
PAAOM, HCLOJILIYETCHR B KaWECTBE HENOABHXKHOH $a-
351 B OAHOM H3 BHAOB XHAKOCTHOH XpomaTorpadum.
Kak wuazpiBaerca Taxeit sua xpomarorpadpum?
t OnHwWHTE OCHOBMBbIC ITANLI OUPeACNeHHS KOHUeH-
SOsH j o Tpammun NaCl B BogHOM pacTBope ¢ HCIOIHIOBRAHH-

€M TAKOro XpomaTorpadguueckoro Merona.

6) Hasecky maccoii 0,4930 r o6pasua rpaHysiaTa aHTHIEALMHHTHOIO
nekapcTreHHOro pemectnsa denbennasona moMeCcTHNH B Meprylo Kkoaby
BMECTHMOCTEIO 50,0 Mi1, pactBopwin 8 10 M auMerungopmamMuna u no-
BenM AUCTOMHTPUROM A0 METKU. AMNKKBOTHYIO YacTb NPUrOTOBAEHHOTO
pacrsopa o6bémMoM 5,00 Mn niepeHecau B MEpHYIO K00y BMECTHMOCTRIO
50,0 MmN 1 Dosenu A0 METKM NOABIOKHOM ¢a3oli, HCnonklyemoit npy aans-
Helem BIXXX-onpenenenun. [Ipu xpomarorpadupopannu 5,00 Mxn no-
AyyeHHoro pacreopa Obin nosyden nuk penbennasona, nMerowmit no-
mans 7670 en. Tipu xpomartorpadupoBanuu & Takux ke yciosuax 5,00
MKJT cTaHzaprHoro pactsopa tenbernasona (100 mkr/min) mwiowanek coot-
BETCTRYIOWIErO KA OKasanach pasHo# 11600 en. Paccuuraiire MaccoByio
nomio denbesngasona B o6pasue. CoorBeTcTBYET MM AaHusli 06paseu Tpe-
Bomaruam TV (nonycrumoe conepxanue denbenpasona 9,5 — 10,5%).

7. a) Kakue MeTOAB! AHATHIA HAILIBAIOT MIEKTPOXHMHYECKHMH?
Y10 TaKoe ek TPOXHMHUECKAs fYelika, IneKkTpoa? Kakyto Qyuxumie
BLINIOJIHAT HHARKATOPHLIA 31EKTPOR H JIEKTPOA cpaBHeHua?

6) Yro Taxoe HonoMerpun? Kakue Meroant pacuéra KoHueHTpa-
UMH BeIllecTRA B AHHOM MeToae akanmia Bam umisecthb?
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8) [1poby o61émom 2,00 My pacTBOpa HUKOTHHAMKAA NOMECTHAH B
MEpPHYI0 KosGY BMecTHMOCTBIO 50,0 MA ¥ DOBERH BOAOH [0 METKH. 3arem
3,00 MJI NPUIOTOBACHHOrO PACTBOPA NEPCHECIH B MEPHYIO KONy BMECTH-
MocThio 25,0 mi, npubasunn 12,5 mn 0,2 M KOH u nosenn 06bEm pac-
TBOpa BoOH no MmetkH. [lostyueHusbIt pacTBOp NOMECTHWIH B NONAPOTPa-
tuueckyio AueHKy M, CO32aB HEOOXORMMBIC YCNOBHA, NPOBENH MOAAPO-
rpaduyeckoe onpesenenre HHKOTHHaMULA. Paccumnraiite Maccy AaHHOrO
BetlecTsa (r), comepxautyiocs B | M HCXOIHOTO pacTBOpa, €CJH BHICOTA
nonsporpaduyeckoil BOAHB AAf UCCNETYEMOTO PACTBOPA OKA3aMaCh pae-
Hoii 34,5 MM, ans pacTBOpa ¢ KOHUEHTpaiMed HUKOTUHaMIAS 40,0 Mxr/mMi
~ 25,0 mm, a ang pacTBopa ¢ KoHueHTpaunei 60,0 mxr/mn —- 41,5 mm.

BAPUAHT 5

1. a) Yro Taxoe HOACKUTEALHBIC ¥ OTPHIATENLABIE OTKIORCHHS
OT OCHOBHOTO 3AKOHA CBETONOIrNOMCHNE? Yem MOryT GLITL BLIZBAMLE
DaHHble OTKIOHeHHA?

6) Hagecky anrubuorrka pupammmmusa (M = 8230 r/monb) Maccoit
0,1100 r pacreopunu B MeTaHoe, nonyaus 100,0 mi pacreopa. ANHKBOT-
HY!0 4acTh [IPHMIOTOBJEHHOrc pacrsopa oOnEmom 2,00 ma pasGasmnm Ao
100,80 mn docdarnbiv Gydeptinim pacTsopom. ONTHYECKas IOTHOCTH MO-
JIyMEHHOrO PacTBOpa NMpW amuue BOMABE 475 HM B KIOBETE C TOMUWHOIN
cnoa 10,0 MM okasanach pasHo#i 0,412. Paccuutaiite yaensueiit u monnp-
Helt K03 PHuKeHTL nornoweHHs pudaMIHUHHA NPH NaHHON MTHHE BO-
Hbl.

2. a) Uzobpasure cxemy aucneprupyomero UK-crrexipomerpa u
o6uLACHMTE NPHHUMD ero paGoTol,

6) Mpoby o6némom 1,00 Mn Hacrolikn GetafoHHbt NOMECTWIH B
MepHY10 konby BMecTamMoctso 25,00 Mn 4 aoBenu 06BEM pacTBopa BOAGIH
L0 MetkH (pacTBop 2). 3arem k 4,00 mMa pacreopa 2 npubasunu 0,20 mn
25% NH; 1 Bogy 20 5,00 ma, nocie 4ero npoBesn KCTpakumio 5,00 ma
xsopodopma. AJIMKBOTHYIO 4acTh IKCTpPaKTa o6béMom 2,0 Ma yniapuiu Ao
uebonbuworo o6eEMa B KONUIECCTBEHHO MEPEHECAH HA XpoMarorpaduye-
CKyl0 nnactunKy. Ilocne xpomarorpauueckoro pasiuencHus copOeHT H3
30Hb], COOTBETCTBYIONICH aTPONHHY, YANUNH C INACTHHKA 1 OnpeesM
ATPONHH IKCTPAKIMOHHO-POTOMETPHUECKHM METOIOM ¢ NIOMOLIBLIO TPONE-
onuua 000-II. Onrrryeckan MIOTHOCTE XAOPOQOPMHOTO IKCTPaKTa, Cogep-
AAUIEro MOHHLIA accOLMAT arpoMMHAa C KPACHTEIEM, OKasanack paBHOMH
0,405. Briunciure Maccy aTponKBHa, couepxaiyrocs B | mn nccnegyemoit
HACTOMKH, €CIH 3aBHCHMOCTh ONTHYECKON MJIOTHOCTH XopodopMHOTO
IKCTPaKTa OT KOHUEHTPaUMK (MKI/MIT) aTpONHHa B pacTsope 2 ONUCHIBA-
erca ypasuennem A = 1,20-102 C.
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3. a) Kaxum o6pa3joM B 2TOMHO-DMHCCHOHHON CNIEKTPOCKONHH
npopoauTc obHapyxeHue (HACHTHOHKIUHA) H KONHYECTBEHHOE OMN-
peaesieHne BemecTs?

6) PacrBop xununa 8 0,05 M H,SO, ¢ xonueHTpauuei pactsopéHHo-
ro peiiectea 0,40 MKI/Ma HMEeT HHTEHCHBHOCTb (aiyopecueruun 120 ea.,
a pacTeop ¢ KoHueHTpawsel sroro Bewectsa 0,60 mxr/mn - 170 en. Kakas
macca (MKr) XuHuHa cogepxurcs 8 100 Ma pacTBopa, KOTOPbIH B TAKMX *e
YCAOBHAX MMEET HHTEHCUBHOCTL Payopecuexuny 140 en?

4. a) OnHwNTe OCHOBHLIC XAPAKTEPHCTHKH XpoMatorpaduye-
CKOT0 Y/AePXHBAHMS BelllecTB.

6) Bpems yaepxuBaHHus BewuecTsa parHO 1,50 MHHYTHI, WHpHHA
xpomarorpaduyeckoro nuka — 10 cexyHn, anuHa KonoHkH — 1,00 M. Pac-
CYHTalfTe YMCIIO TEOPETHUYECKHX TAPESOK M BBICOTY IKBHBAICHTHYIO T€O-
peTHYECKO# Tapenke (Mm).

5. a) Yro Takoe razorsépaodasnas xpomarorpadpun? fipuseaure
TIpHEMEpPLI cOPGEHTOB, HCMOJIL3YEeMBIX B JAHHOM METOJe AHANN3A.

6) I'pu razoxpomartorpauueckoM onpenesieHHN ITHIOBOrO CHHPTa
8 KPOBH B BHAC STWIHMTPHTA C HCNOAL3OBAHHEM H-NPONMHICBOTO CAUPTA
(H-NPOIMMUTHATPHTA) B KaYECTBE BHYTPEHHEro CTaHAAPTa Ha MO/YYEeHHOMH
XpOMaTorpamMMe BHICOTA RMKA, COOTBETCTBYIOWIErO ITHIHHTPHTY, OKa3a-
nace pasHodt 105,0 MM, a w-nponunnuTpaty 88,0 mMMm. Paccunralire Kou-
ueHTpaluto (r/n) STAHONA B McCAeoyeMOM obpasie KPOBM, €Cnul 3aBuCH-
MOCTb OTHOIUCHHS BBICOT k0B (K,) ITHNHUTPHTa W NPONWIHKTPUTE OT
KOHUEHTpauHH 3taHona B o0palue (r/n) onuchiBacrcs ypasHeHHem: K, =
0,45C +0,12.

6. a) Yro rakoe BbICOKOIPPEeKTHBHAN KUIKOCTHAR XPOMATO-
rPagHs B YeM OHA OTAHYAETCH OT CKJIACCHYECKOr0» BAPHAHTA KHA-
xocrHoH xpomarorpaduu?

6) Hasecky CW/ILHOKHCAOTHOTO KarmoHooOMewuuka B H'-dopme
maccolf 2,45 I NOMECTHWIK B KONOHKY. 3arem 4epe3 Heé npomyctuan 200
mi 1 M NaCl u npombuts Bofio# 80 HeliTpansHoll peakuuH. Dmoar H npo-
MbIBHbIC BOASI coOpanu B MEpHYIO konby smectumoctsio 500,0 mi. dna
TuTpoBakns 50,0 mn monyseHHOro pacrsopa norpeGosanocs 10,00 ma
0,1000 M NaOH. Onpenenure AHHAMMYECKYIO EMKOCTH KATHOHOOOMEH-
HHKA (MMOABL/T),

7. a) A3o6pasure rpadrseckH noanporpamMy. Yro taxoe ocra-
TouHbl#t TOK, mossporpaduyecKan BOHA, NMOTEHUMAT NOAYBONHLI,
npeaeabLift ToK, andoyssonnnil Tox? Kakoit H3 nepeumnciaensbix
MAPAMETPOB HCMOML3YeTCH B KOJHYECTBEHHOM RHAAM3E H KAK OH (BH-
3aH ¢ KOHUEHTpauueH 1eKTPOIKTHBHOIO BemecTBa?

6) Uto Taxoe BLICOXOMACTOTHAR KoHAykromerpna? Kaxoe ycr-
POCTBO HMeeT WIEKTPOXHMUUECKAN fvueliKa, HCMONL3YeMAan B JaHHOM
Metone ananusa? Kaxnmu npenmymiecrsamy obaagaer Buicokouac-
TOTHASl KOHXAYKTOMETPHA ITepeA HH3KOUACTOTHO#H ?
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B) Onpenenchne denona B npobe crouHol BoAB NPOBOANIH METO-
IOM KyJOHOMETPHYECKOrO THTPOBaHUA M0 peakiH 00pasoBaHMI TpH-
6pomderiona ¢ 6pomom, renepuposanHbiM w3 KBr. Paccuwraiite maccy
denona (M¥), conepkaBluerocs 8 aHanu3upyemoli npobe, ecnu 3EKTPOAN3
NpOBOAWAH TOKOM cwioii 75,0 MA B Teuenne 5 munyT 30 cexynp.

BAPHAHT 6

1. a) Yro Takoe nponyckanue {T) u omrnueckas mMAOTHOCTL (A)?
Mouemy B KOJIHYECTBEHHOM AHANM3E HCMOJIL3YIOT ONTHYECKYIO TUIOT-
HOCTH, 8 He NponmycKanue?

6) Onruyeckas MAOTHOCTH ITAHONLHOTO PacTROpa peruxona (M =
286,5 r/moms) ¢ KoHuewtpauMeli pacTBOpEMHOro BewecTBa 8,57-10°
MONb/N, HAXOAAIWIEroc B KIOBETE ¢ TOMIMHOI cnos 1,00 oM, rpu 325 um
parua 0,450. Paccuuralite BOAHOBOE YUCIO, YaCTOTY H IHEPTHIO, COOTBET-
CTBYIOUIHE Ay, MOTNIOIIEHHA PETHHONA, & TAIOKE 3HAUCHUA €T0 VAETLHOTO
H MOJAPROTO K03 hHIEHTOB MOTNOWEHUS IPH JAHHON JUTHHE BOSTHBL.

2. a) Yro Taxoe oTomerpuyeckoe THTpoBauue?

6) OnTHyeckas MIOTHOCTH PacTBOPa ¢ HeH3BECTHON KoHIEHTpaumed
JlexapcTBeHHOrO BeuiecTsa (M = 450 r/Monb), H3MEPEHHARX OTHOCUTENBLHO
pacrBopa C KOHUEHTpaunel AanHoro semecTea 20,0 Mxr/mn, pasHa 0,450,
Paccuuraiite KOHUCHTPAUMIO (MOSIB/TT H MKI/MIT) JIEKAPCTBEHHOTO BEIECT-
Ba B UCCJIELAYEMOM PacTBOPE, -€CIIH MOMAPHBIH K03 @HUMEHT morromenus
€ro B YC/IOBHSX MIMEpEeHWs OnTHueckol mioTHocTH pases 4,50-10°. Bee
M3MEPEHUS IPOBOAIINA B KIOBETaX ¢ Tomuuuol crog 1,00 oM.

3. a) H306pa3nTe cXxeMy ATOMHO-IMHCCHOHHOIO CMEKTPOMETPA H
ofbucnuTe npuHUMN ero paborni. Yro Takee cneKTpockon, CREKTPO-
rpad H xBanTOMeTp?

6) Npoby ob6rEmom 1,00 M pacTBOpa, COAEPAKANIEro ITOHHI ¥ XNo-
pua Hatpus, pasbasunu oot no 100,0 mur. K 1,00 Mt nonyuennoro pac-
TBOpa MpHbaBiiH HEoOGXOANMOE KONHYECTBO JTAHONA, PAcTBOpa 03UHA,
6ydepHoro pacrsopa M noeesi Bogoi mo 10,0 mn (pacTsop 2). OGpaso-
BaBUIHICA HOHHBIM accOLMAT ITOHMA H 303MHa dKkcrparuposanu 10,0 ma
CHCl;. UHTeHcHBROCTL (riyOpecHeHIIMH NONYYEHHOro XnopodopMHOTO
IKCTpakTa Okasanack pasHo# 60,0 en. Onpenermre KOHUESHTPAUMIO TOHNA
B ucxonHoM pacrsope (r/100 wmua), ecn# 3aBHCHMOCTb WHTCHCHBHOCTH
dnyopecLieHUnH XNOpohOPMHBIX 3KCTPAKTOB OT KOHLUCHTpALMM 3TOHHA
(Mkr/Mn) B pacrBope 2 onuchiBaeTca ypasHeHuem I = 63,0C -3,0.

4. a) Kaxue xpomatorpadgudeckne XapakTepHCTHKH HCIONB3YIOT
B KaYecTBE AHANMTHYECKOrO CHIHAIA MPH KOJHYECTBEHHOM ONpeRe-
NeHHy BetiecTB? UTo TaKOE METOA HOPMATHIALHH B METON BHYTDER-
Hero cranaapra?
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6) Bpems ynepaHpaHns BeweCcTa pasHo 200 CEKYHA, ITMPHHA XPo-
MaTOrpaduuecKoro nuka Ha NONOBYHE BHICOTH — 3,5 MM, JUIMHA KOTOHKH
— 1,00 M, ckopocTb raza-gocutens — 30 MI/MUH, CKOPOCTb ABHKEHHUS Ava-
rpaMMHo#t neHThl — 600 MM/uac. Paccuntalite BEeNHYHHDL YAEPKHBACMOrO
00bEMA 1 BHICOTBI SKBHBAICHTHOH TEOPETHUECKOH Tapeske (Mm).

5. a) YUto raxkoe HacagouHasn (HaGHBHAR) ¥ KANMLIAPHAS KOJIOH-
ka? Nouemy xpomarorpaduuecxye KOJNOHKH, HCIIOARIYEMbie B rao-
80t xpomarorpaduu, o6LIUHO MMEIOY CHRpaieBRANYI0 Gopmy, B TO
BpeM# KaK KOIOHKH, Mcrioibiyembie B BINKX - napambie?

6) Paccumraiite unmexc ymepxusaHua Kopaua ans HEH3BECTHOTD
JIEKAPCTBEHHOTO BELHECTRA, HCTIPARIICHHOE BPEMA YACPIKMBAHMSE KOTOPOTO
paBHO 248 ceKyHJ, eCH HCMPaBICHHOE BpeMs YACPHUBAHHS FeKcanckaHa
8 HaHHBIX ycaoruax pasno 170 cexynn, a renragekasa - 325 cexyna. Bor-
OCPHTE M3 NEPETHCACHHBIX BEIECTB TO, HHIACKC YACPKMBAHHA KOTOPOro
6muKe BCero MOAXOANT K HHACKCY YACPXKHBAHHA HEH3BECTHOrO BEIRECTBA:
ubynpoden 1631, aunupunamon 1640, npomenon 1652, wiounasun 1670,
napaueramon 1687.

6. a) Onmunte npunuun paborTul seTexTopoB, Hanbosee uacTo
HCNOJB3YeMbIX B AXHAKOCTHLIX XpoMaTorpadax.

6) IMpoby Moun 06béEMom 5,00 Mn, copepialueii GepbepuH, nponyc-
THTH depe3 copOuHonHbiil aarpoH, conepxamuii 0,1 r copbenra. Tlocne
NPOMBLIBAHHR H BHICYWIMBAHNA copOeHTa GepOepH KONHYECTBEHHO ACCOpP-
6uposany 0,50 mn cmecu 0,03 M KH,PO, ¢ auetonutpnnom (6:4). Iony-
YeHHbIN 3moaT anams3upoBanu MeroaoM BIXKX. Paccuutadite xoHuew-
Tpausio 6epdepHHa B aHaIM3NpyeMoM 0OpasLe MOYHB (HI/MN), CCH 3aBH-
CHMOCTB IWIOWAMH KKa (S, en. onTHYECKOH NMAOTHOCTH-CEK) OT KOHLICH-
Tpaunu GepOepuua B pacTBope (MKI/MA) ONHCHIBAETCA YpasHeHHeM S =
0,412C, a npm xpomarorpaduposannu GepGepuHa, coaepkaBuierocs B
asanHanpyeMom obpasiie mouu, 6uur noAyuen muk ¢ S = 0,950.

7. a) Yto Takoe BoALTAMNEpOMeTpHYECKHN METOX AHAAM3IA H
KaKaR €re pasHOBHAHOCTL Halkipaerca moasporpadgumeii? Onnmnre
NPHHLUMIT A3MEPEHNA AHAIMTHYECKOI0 CMCHANA B noasporpadmye-
CKOM MeTOoAie anann3a?

6) Kaxum ofpa3oM MOXKHO Noly4aTh THTPAHT B KYJOHOMETPH-
YecKkoM THTpoBanHH? KakMmy npeuMymiecTBaMH 0Gaajaer KYyAoHO-
METPHUECKOE THTPOBaHHE Hepes APYrHMH TUTPHMETPHMECKUMH Me-
TOZAMM aHaNKH3a?

8) [Ipn noresunomeTputicckom THTpoBaruu 25,00 Mn pacTBopa ciia-
60t opuoocHoBHOM kucnoTH 0,1990 M KOH Griny noxyueHs: cieqyiomme
Pe3ypTaThI:

Vvl 1,001 1,501 1,70 | 1,80 ] 1,90 2,00 | 2,10 | 2,20 | 2,30
pH {505]5451579]598 16301863 110,89]11,23111,40
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TocTpolite KpUBYIO THTPOBAHHA IaHHOW KHCTOTHI, a Tatoke e€ nep-
BYIO M BTOPYIO NPOH3BOAHbIE. Paccunraiite MONAPHYIO KOHLEHTPAUHIO KH-
CROTH! B AHANTU3UPYEMOM PacTBoOpe.

BAPHUAHT 7

1. a) H3o6pa3ure cxemy criexTpodoToMeTpa H 0§BACHMTE NIpHH-
usn ero pabornl. _

6) Onrtueckas nnoTHOCTH 4,00-10° M pactaopa puGodnaruna, Ha-
XOIAILErocs B KIOBETE ¢ TomuuHoil cnos 1,00 cm, npu 445 HM passa 0,500.
Paccunraiite BONHOBOE YNCIIO, YACTOTY W IHEPTHIO, COOTBETCTBYIOWIHE
Mmax TIOFNIOLIEHHA PHOOGUIABHHA, 3@ TAKXKE 3HAUCHHA €ro yIeNbHOro H Mo-
JIAPHOTO K0P PNLMEHTOR IOTIOUICHHS NPH AaHHOK AHHE BoNHbL. Mo-
anpuan macca pubodnasuna pasda 376,4 r/mons,

2. a) Or 4ero 3aBucHT, B KaKxoi odnacrn HK-cnexrpa Gyaer na-
XO/JHTLCA TON0CA TMOrNoUteHHs ToM WK uHolt cea3u? YUTo Takoe 06-
JacTh “oTneuarkoB Nanbues” H o6aacTs GyHKUHOHAILHbIX TPyIn?

6) Hasecky macco#t 0,1010 r pactéprhix Tabnerok 6epOepuna 6u-
cynbdara pacreopwiv 8 0,1 M HCI B mephoii konGe BMecTamocTsio 500,0
M. Tlocne orcraupaHus M3MEPAIN ONTUHECKYIO TUIOTHOCTh NOJYYSHHOro
pacTBopa fipy 345 uM B KIOBETE ¢ TOAUMHUA cnos 1,00 cm. Paccuuraiire
maccy Gepbepuna Gucynbpara B pacu¥Te Ha CPEAHIOI MacCy OAHOH Ta6-
NETKHM, €CM OIrTUYecKas MNOTHOCTH MOAYYEHHOTO PacTBOpa OKAZANACh
pasuoit 0,598. Ypashenue rpanyupoBouHoro rpaduka nas GepGepuna 6u-
cynbara umeeT caexyoumii sun: A = 5,80-102C, rae C - konuenTpanma
6epbGepuna Gucynndara 8 pactsope (Mxr/mu). Cpeasiss Macca oanOM aHa-
nw3upyemoli TaGnerkn pasha 9,97-107 r.

3. a) Yro Taxoe Qgayopecuenuns u Pocopecuenuus? Mouemy
#HimepeHite duiyopecueHIun NpoBoaAnTes Npu Sonbitielt LiuHe BOAHDL,
dem e€ Bo3Gyxnenvie?

6) HaBecxy mopomka pacréprnix Tabnerox macco# 7,75-107 r, co-
Jepxawux THamuia 6pomun, pacrsopunu B 0,01 M HCI, nonyuns 100,0
M1 pacTBOpa, KOTOphI 3aTeM KONMUYECTBEHHO pa3baBunn roaoil B 10 pas.
C 1,00 ma pazbaBiieHHoOro pacrsopa NpoBeNy PeaKuuio OKHCHeHus reKca-
unarodepparoM (I} kanua. OGpaizosarwniica dnyopecunpyoumit Apo-
JYKT 3KCTParuposaiH M300yTHIOBBIM cnuproM. MHTeHcHMBHOCTE (uiyo-
PECUCHLUMH MONYYEHHOro IKCTPAKTA, W3MEPEHHAA OTHOCUTENILHO KOH-
TPOJILHOTO OMBITR, OKasanach paBHo#t 138 eamnuu. Paccumralite maccy
THamHHA Gpomupa B 1 TabneTke, ecy K3BECTHO, YTO PKCTPAKT, NOIy4YeH-
Hbiii NpH NposedeHHH peakuuH okucierus ¢ 1,00 M craHzapTHOro pac-
TBOpa TuamuHa 6pomuna (1,00 MKr/mi), HMEET B AHANOTHYHBIX YCIIOBHAX

uHTeHcusHocTh dutyopecueHumu 115 epnrmn. Macca 20 TaGnerox mauHoi
cepun pasHa 2,0500 r.
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4. a) Yo Taxoe xorPpdunmenT pasnenenus (¢) ¥ papemieHne
(Rs)? NMouemy pasaesienne IHKOB CUHTAETCS NOJHbIM, KOFAa Rg 2 1,57

6) TIpu onmpenenecHHH NEKAPCTBEHHOIO BeulecTsa MeroaoM BIXKX
GuinM NOAYYCH CACAYIONIME NAaHHbIE: tx = 5,32 MuH, Wos = 3,2 mm. Pac-
cyHTaitre 3Hauenns N v H, ecau ckopocTs ABHOKEHHA ZHArpaMMHO NeHToi
cocrasnger 6,0 MM/MHH, a AJIHHA KOJIOHKH - 64 MM.

5. a) Yro Taxoe nHAeKC yAepxuBanus Kopaua? Kak npoBoantes
onpefeneHHe MHAEKCOB YACDAHBAHHA B ra3oBoil xpomarorpadguu?
Yemy papHa BEIHIHHR HHACKCS YAePXKHBaHUA AR goxexana?

6) Onpenencune necTuiMna Metadoca B IEKAPCTBEHHOM PACTHTENb-
HOM CbIphe NPOBOAWTM NO clienyroleil Meroanke. HaBecky BEICYUIEHHOFO
cbipba Macco# 50,00 r noMecTHIH B konby H nipubaswny k Hel SO Mt ane-
Tona ¥ 20 mn Bomp!. [lonyueHHyio cmech BCTpAXHBaIH B TeuenHe | vaca,
3aTeM BbUAEPAKHBANH H3 XOJNOAY B TeyeHue 30 MUHYT H QHILTPOBANH, NO-
cne 4ero aueroH yrapusanu. U3 ocrasuweiica soasoit dasss Meradoc 3xer-
parupoBanu xjaopopopMoM. DKCTPAKT CYWIHAM W YNAPHBAIH JOCYXa, Cy-
xo# ocraTok pacrsopain B 1,00 Mn aueroda u 3atem 1,0 MKn nosyuentoro
aLETOHOBOrO PacTBOpa BBONHIH B HCMapHTENb XpoMarorpada. Paccuuraii-
Te Maccy meragoca, coaepiauierocs B 100 r HceneayemMoro pacTHTEIBHO-
ro CHIpBA, €CiIH IUIOIAJbL NMHKA, COOTBETCTBYIOWErO MeTadocy, Ha nojy-
4eHHOH XpomarorpamMme okasanacs pasHoi 900 en. Ipu sBegeHHH B Xpo-
matorpad 1,0 MK aUETOROBOrO pacrTBopa ¢ KoHueHTpauuel meradoca
50,0 #r/mx nnomaas mika 6su1a pasHa 608 e, a Mpyu BBEACHUM TAKOrO Xxe
obbéMa pactBopa ¢ KoHuenTpauueli 100,0 nr/mn - 1300 en. Crenenb u3-
BeYeHHs meTadoca H3 PACTHTEILHOTO ChIpLA cocTasieT 60%.

6. a) Yro TaKoe HOHHa® xpomaTtorpapun? Kaxumu cpoiicrBamu
I0JXHBI 061208 Th COPOEHTDE, HCMOAb3YeMble B 3TOM MeToAe AHANH3AT
OO6LRCHUTE NPHHIHA ABYXKOJIOHOUHOH HOHHOH XpomaTorpadun.

6) Tlpn xpomarorpadHupoBaHHH AuMENpONa ObLIH TIOAY4EHBb! Crie-
HYloLHe pe3yAETaThi: PACCTOAHHE OT JIMHHK CTapTa A0 LeHTpa nATHA -
56,5 MM, paccTosrHe OT IHHUH CTapTa A0 HIDKHEH rpaHmLlLl MATHA - 54,1
MM, PaccCTOfSHHE OT HHXHel R0 BepxHe#i rpaHHub! naTHA — 4,8 MM. Pac-
CTOAHME MEXIy JHHHEH cTapTa M JinHHel (poHTa pacTBOpHTEss paBHO
90,0 mM. Paccumrraitre Ry aumMespona # YHCIIO TEOPETHYECKHX TapesoK.

7. a) OnuusuYe NPHHIHN HIMEPEHHS AHANUTHYECKOro CHIHalA B
NOTEHUHOMETPHYECKHX METOARX AHAAH3A.

6) Kax HasbiBaercs 3MEKTPOXHMHYECKHI METOA AKANM3A, B KO-
TOPOM IEKTPOXMMHUYeCKAR siuefika paboTaer B pexume texTponu-
THYecKkoi auelicy, CHIA TOKA NMOCTOAHHA, & AHAIHTHYECKRM CHIHA-
JIoM SBJSIETCH Bpema, HeoGXoAHMOe ANS NOJYUEHUR NYTEM WIEKTPO-
JIHIA PeareHTR B KOJAHYECTBE JKBHBAJICHTHOM KONHYECTBY cripeae-
asemoro sBemectsa? flpuseauTte npuMepb! APAKTHYECKOr0 NpHMeEHe-
HH JAHHOTO METOAA AHANHIA.
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8) Hasecky maccoit 1,0190 r nopounika pactéprhix Tabnerok donme-
Boit kucnoTet pacrsopunu B 0,05 M Na,CO, u sosenn o6bEM pacTopa 20
50,0 ma 0,] M NH,Cl 8 30%-HoM 3FTaHone. IlonyyenHbudt pacTBOp npo-
¢ouneTpoBany, GHALTPAT TOMECTHAH B MONAPOrpadHIECKYI0 fUCHKY M,
co3nas HeobxomMMeIe YCOBHA, NPOBENH NoOASporpagudeckoe onpeaene~
Hue donuesBolt kucnoTsl. PaccuuTaitre Maccy panuoro Beurectsa (wr) B
pacuéTe Ha CpeaHIoi0 Maccy OfHOM TabneTkH, eciii BbicOTa Noasporpadu-
qeckoif BONHBI s GHALTPaTa OKasanace pasHoM 42,0 MM, a 118 pacTeopa
tonuesolt KHCNOTH ¢ koHueHTpaumed 200 Mxr/mn — 39,0 mm. Macca 20
aHATH3MPYEMBIX TabneTox pasua 2,000 r.

BAPHAHT 8

1. a) Mowemy B KauecTBe HCTOURHKA B aToMHO-abcopbunonnofi
CMEKTPOCKONUH He HCHOoAb3YIOT ofbIYHbIC JaMIibl HAKAJHBAHMM,
Aalomue HenpephisHbll criexTp ucnyckaHua? O6bLACHHTE NpHHIMN
paboTnl IaMNBL € NOJILIM KAaTOXOM.

6) OnTHyeckas NIOTHOCTH PACTBOPA JIEKAPCTREHHOIO® BEIECTBA THA-
6ennazona B 0,1 M HCl ¢ xonuenTtpaunest 4,00 MKr/mi1, HaXORAMIETOCK B
KIOBETE € TonLMHOM cnos 1,00 oM, npu 302 1M paska 0,490. Paccuuraiire
BOJIHOBOE YMCIIO, YACTOTY H JHEPTHIO, COOTBETCTRYIOUINE Any, NOTIOHIC-
HUA THaGEeHAa30Na, A TAKKE 3HAYCHUA €r0 YACIILHOTO H MOAAPHOTO KO-~
($HUMEHTOB NOTJIOIIEHNUA NPH JAHHOR ANMHe BOAHKL. MoaspHas macca
Tuabennasona pasua 201,3 r/Monb.

2. a) Mouemy cnexrpoporomerpun B YO- » supumoit obascty
CNeKTPa OOLITHO HCMOAL3YeTCH ANA KOJHYECTBEHHOTO ONpPERcHeHMs
BeutecTs, B To Bpemn kKaxk HK-cnexrpockonns - aan obnapyxenus s
uaeHThpukauun? Kaxum o6pa3’oM MoxeT NPOBOANTLCA HACHTHOH-
KAUHS HEM3BECTHOr0 BemecTBa MeToaom HK-cnexrpocionnn?

6) Harecky #accoit 0,0100 r o6pastia, coaepxaulero nekapcraseHHoe
BelecTBO crupoHoNakToH (M = 416,6 r/MONb) ¥ He MorsioWAONME B
Gmivknelt YP-o6nact npuMecH, pactsopiay B 100,0 M MeTanona. 3atem
10,00 Myt nony4eHHOrO PacTBOpa MEPEHECIIH B MEPHYIO K0sify BMECTHMO-
cteio 100,0 mn u foBenu MeTaHONOM 10 MeTki. [MonmydenHnit pacTBop
uMen npu 238 HM ONTHYECKYIO MNOTHOCTD 0,445, npudém c& HiMeperue
NPOBOAMNIOCH B KIOBETE ¢ Tonmuuoit cnoa 10,00 mm. Paccuuralire Macco-
BYIO IOJII0 CHHPOHONAKTOHA B 00pasie, eciiy MOJpHLIH KoaddHumeHT no-
TROMIECHMA JIAHHOTO RemecTsa npy 238 HM paseH 1,96+ 10*.

3. a) JlaifTe KPATKYI0 XAPAKTEPUCTHKY OCHOBRBLIM NPHEMAM, HC-
noasnsyeMuiM B QpayopumerpuyeckoM anaause (npsmas Quyoprmer-
pus, dayopumerpruecKHe PERKIMMM, FKCTPAKIHOHHAR QIIyopHMeTpus
Hap.)
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6) K npofe mouu obnréMom 1,00 Ma, coaepxaimeit sexapCcTBeHHOE
BewecTso onokcauuy, go6asuny 4,00 mn ¢ocdarsoro SydepHoro pac-
TBOPa ¥ MPOBENH 3IKCTPAKUMIO OnpeaenseMoro seuectsa 5,00 Ma xnopo-
¢dopma. XnopodopMHBIR IKCTPAKT KONHHECTBEHHO OTHENHAH OT BOJHOM
¢basw, npubasunu k Hemy 5,00 mu1 0,1 M HCI 1 peakcrparuposanyu ognok-
CaiMH B BOAHYIO $a3y. UHTEHCHBHOCTD (IYOPECLIEHLIMM PESKCTPAKTa OKa-
3anach pasHo#l 125 ea. Buuncnnte KOHUEHTPaLMIO OQIOKCAUHHA MK/ M)
B Mcenenyemom obpazie, ecnn pactsop opnoxcauusa B 0,1 M HCl ¢ kon-
uentpauseit 1,00 MKr/MR HMeeT WHTEHCHBHOCTD (nyopecueHunn 110 ea.
Crenens n3sneueHus oPaokcannta u3 MOYN coctaBnser 95%.

4. a) CoraacHo KuHeTHYecKoil TEOPHM XpOoMaTorpadun paimbi-
BaHue xpomavorpadguueckux NUKoB o6ycNOBAeHO OAHOBpPEMEHHLIM
AeficTBHem TPEX HE3aBMCHUMLIX XPYI OT Apyra mpoueccos. Oxapaixye-
pulyiiTe AaHHbIE IPOLECChI.

6) 3uavenne kodpduuuenTa EMKOCTH KOROHKH LA BewiecTsa A
paBHO 4,50, a ans pemectsa B - 6,50. Paccuuraiite BenHuHHbLl HCRPABACH-
HBIX YHEpXKHBacMEIX OOBEMOB I8 AAHHBIX BEILECTB, €CU BEMUUHHA
«mépTBOTO 00BEMa» paBHa 90 M. Uemy paBeH koddduument pasnencnus
JMAaHHBIX BelecTn?

5. a) Kakue BeutecTBa MCIOAL3YIOT B KadYecTse HOoCHTeJeil ue-
noaABMXHOA xuaxoit daser B TKX? Kaue tpefosanua npeanansan-
0Tca K HHM?  3adem nposoautca ux o6paGorka xpemuuiioprannye-
CKMMH COEIHHCHHSIMH, HATIPDHMEP, AWMETHAXAOPCHAaHOM?

6) TTpoby mouu o6rEMOM 5,00 ma, coaepialedi aMUHA3HH, npoMyC-
Ka/H depe3 copSuMOHHBI Natpon. CopOEHT OTMLIBANK OT NOCTOPOHHHX
BEUIECTB M KOJIKYECTBERHO IJIOHPOBANH AMMHA3HH BOMAMO-ALETOHOBHIM
pactsopom NaBr. Dnioat ynapusann nocyxa  pacrsopsms 8 0,50 ma pac-
TBOpa OpoMrexcuna (BHYTPEHHEro CTaHAapTa) H aHATHIKPOBANH METOAOM
(X, PaccuuTaliTe KOHUSHTPALMIO aMHHA3KHA (MKT/MI) B HCCAEyEMOM
ofpasiie MOuYM, €CIM HA NOJY“WeHnoll XpOMaTorpaMMe NHK, COOTBETCT-
RYIOWUI aHHOMY BEWECTBY, WME) Momwaab 9350 exn., a muk, cooTBEICT-
Bytouuit Gpomrexcuny - 35800 en. 3aBUCHMOCTHL KOHLICHTPaHKH (MKT/MN)
aMHHA3ZMHA B KOHEYHOM PACTBODE, BBOAMMOM B HCHAPHTESL XPOMATOrpa-
tba, or coorHowennna nnowaneil (Ks) nukos amunasuna n Gpomrexcusa
onuceiBaercy yparaenem: C=258Ks+ 1.2,

6. a) NpnBenuTe cXeMy KHAKOCTHOTO XpoMarorpada u o6bLACHY-
Te MpHHUMDT ero pabornl.

6) Paccumraiite 3Hauenwe paspemenns (Rg) ans xnopunos terpa-
STHIAMMOHHS U TeTPabyTHIAMMOHHA MpH UX pa3acieHun MetoaoM TCX,
€CA4 NPH BLIGPaHHEIX YCIOBHAX XPOMATOTPahHPOBAHHA PACCTORHHE MEXK-
Oy USHTPaMH NATEH AAHWBIX BEUIECTB PaBHO 6,3 MM, a pacCTOAHNA MeXaY
BepxHeit M HinKHel rpaHHAMH NATHA - 4,3 MM IS OAIHOTO Betuectsa 1 4,1
MM 1S SPYroro.
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7. a) Onnmure yerpoiicrso ¥ npaHuun paborst CTEKNAHHONO
pH-uyBcTBuTENLHOrO WiekTpoas. Kaxyw onepanmo wueobxoaumo
TPOBECTH €O CTEKNNHHLIM VIEKTPOAOM, KOTOPHIl XPAHMICH B CYXOM
suae? Tlowemy mamnniit 2exkTpon nepen paGovoii weoGxommmo vpa-
AYHPOBATEH NO cranjapTuLiM Gydepruiv pacreopam? Uem obycaonne-
H2 NorpewnocYs HiMepenny Pl ¢ NOMOWBIO CTEKARHHOND INEKTPOAR
8 caabHoKuCAbIX (PH < 0) u menoymmax (pH > 10-11) pacrsopax?

6) Yiro Takoe HHBEpCHOHHAR BoanTammepoMerpus? M3 xaknx
CTaAHii COCTOMT MPOUECC ONPENEHCHMA BENICCTE RAHHLIM MeETOAOM?
Kakne jextpoant HCnoasIyorcs B kagecrse nnankavopinix? Hazo-
BHTE OCHOBHOC - NPCHMYIIECTBO HHBEPCHONHONA BOJILYAMNEPOMETPIM
no cpasHenuio ¢ ofuranoii.

8) OnpenencHye HOHOBR HMHKA B PACTBOPE MPOBOAMIM METOAOM Ky~
JIOHOMETPHYECKOTO THTPOBAHHUA C NOTCHLMOMETPHUECKUM OOHApyKeHueM
KOHE4HOH TOYKH THTPOBaHMA. B kauecTse TUTPaxTa UCHIONL3IOBANNCH HO-
npt DMTA, renepupyemste u3 Kommiekca HgNH,;Y> (B npouecce y4acr-
BYIOT ABA JJIEKTPOHA). BurHcAMTE MAcCy (MKI) HUHKA B PacTBOpe, ecnu
THTPOBAHHE NPOBOAXIOCEH HPA CHAE TOKA 4,5 MA B Teuchue 93 cexyuns.

BAPHAHT 9

1. a) Kakyo Jopmy mmeeT miaMs, HCNOALIYEMOS B Kauecrse
aTOMM3aTOpa B aTOMHO-abcopGunonHoil ciekTpockonuu? Mouemy ra-
Kan GopmMa NJIaMEHH TOBLIMACT UYBCYBHTEIALHOCTL onpeaerenun?
Yo TaKoe JAEKTPOTepMMIecKril ATOMHIATOP?

6) OrrTvueckas TUIOTHOCTL PacTBopa prokansumudepona (BUTaMHMHa
D.) 8 rexcase ¢ xoHuentpaumei 14,0 MKIr/Mn, HaxoAAWErocA B KIOBETE ¢
Tonmunof cnos 1,00 cM, npu 265 um pasna 0,685, Paccuuraiite sonHosoe
YKCNIO, H4aCTOTY W IHEPrHI0, COOTBETCTBYIOWINE Ay, ROMMOWCHUA 3DPro-
xanpuudepona, a TAKKe 3HAUSHUS €ro YAeNbLROro # MONAPHOro ko3ddu-
UMEHTOB MOrMOICHMS NPH JaHHOM Anune BONHLL. Mosnspras Macca 3pro-
kanbuvdepona pasua 396,7 r/Mons.

2. a) Uro TaK0e MHOTOBOJIHOBAS cneKTpohoToMeTpua?

6) Hasecky macco#t 0,1052 r nopomka pactépreix TabieTrok KOpTH-
3osa auerara (M = 402,5 r/monb) pacTeopunm B 95% 3taHone, NOJY4YHB
100,0 mn pacteopa. 3atem 5,00 M DONYYEHHOTO PACTBOPA NEPESHEC!TH B
MepHy10 konby smecrimoctbio 100,0 Ma v gosenn 95% sraHonom A0 MeT-
ki, OnTHYeCKas IIOTHOCTL MOMYYEHHOTO pacrBopa tpu 238 M, OpH u3-
MepeHnH e B KIOBeTe ¢ Tosunoit cnos 1,00 oM, okazanack pasxoii 0,495.
Paccuuraiite MacCy KOpTH30HA aleTaTa B pacy€re HA CPENHIO Maccy O~
Holi TaGneTkn, echn macca 20 ananmsnpyemnix Tabnetok cocrasnser 4,080
r. Monspubii xoddduumeHT noriolNeHHa KOPTHI0HA auerTara npH 238 HM
pases 1,57-10°.
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3. a) Mogemy MHTeHCHBHOCTL (NIYOPECUCHUHH YBEJHYHBACTCH
GPEMO NPONOPUHOHANLHO YBEJIHYEHHIO ONITHYECKOH IUIOTHOCTH pac-
TBOPA NPRA Ay MHILL HPH MAJBIX 3HAMEHHAX A?

6) Hasecxy Maccoii 0,2000 r nopotuka pacteprbix Tabnerox putod-
JIABMHA PacTBOpWIM B ropsayeit soae. [ToAy4eHHDBIA pacTBOP KOAHMECTBEH-
HO NEPEHECHM B MepHYIO koji0y BMECTHMOCTHIO 500,0 mn, aosenu Bomoii
N0 METKH, nepemewiayiy M npodunstposamd. 3arem 10,0 ma ¢unsTpara
pa3baswnn Bomoit xo 100,0 mn. MHrencusrocts dnyopecueHuuy nony-
YEHHOrO NPH 3TOM pacTBopa okasanachk paBnoi 120 ea. Mntencusnocts
$ayopeceHUNY CTAHIAPTHOrO pacTBOpa ¢ KOHUeHTpauMed pubodnasuna
0,40 Mxr/mn oka3anach Npu TAKHX e YCJIOBUAX M3MepeHus paBuoi 110
ea. 3arem x 10,0 Ma HCCileyeMOro H CTaHIAPTHOrO pacTBopoB A0baBHIN
nio 0,1 r NaHCO; u NaHSO; n nepemeutann (pu6oduiasHu npH 3rom ObLa
npespamén B Hedayopecunpywmee coeantcnne). [locne nposemeHus
HaHHON OnepauMyd HMHTEHCUBHOCTh QIyOpecLEHUMU HCCAEAyeMoro pac-
TBOpa yMeHblinack no 10 en, a craHnapTHOrO pacrTeopa -40 3 eld. Paccuu-
TaliTe Maccy puSodnasuna B pacu¥Te Ha cpenHIo0 Maccy | Tabnerxs, ec-
s Macca 20 aHanmu3npyembix Tabierox 6uL1a pasua 3,990 r.

4. a) Y70 TaKoe BHYTPEHHNA H BHeNIHNAS Xpomarorpamma? Jaii-
Te onpese/ieHHe NOHATHIM «HYICBAY JIHHHAIY, <XPOMATOrpadmsccKknii
NHK», <OCHOBAHME MHKA», CIUMPHHA MHKA», (BLICOTA NHKA», CIIHPAHA
NHKa Ha N0JI0OBHHE BLICOTBI».

6) Bpems ynep)knBasus BeiecTsa pasHo 3 MuH 20 cek. Paccuurmatite
VR 1 k' ans pannoro sewecTsa, €C/ii CKOPOCTh NOABHXHOA ¢asnl paBHa
80 Mxn/MuH, 2 BennYHHA «(MEPTBOTO 00BEMAY - 90 MK, Ckonbko TeOpeTH-
YeCKHX TapesioK HO/KHa HMETh Xpomarorpaduueckas KOnAoHKa, 4ToOm
LIMPHHA NHKa AaHHOro BeulecTsa Gpuna 6b pasHa 20 cexyna?

5. a) Kakue BemecTsa HCNIONB3YIOT B KaYecTe NOABHKHOMN asnl
B rasosoit xpomartorpadun? Kaxue rpeGosaHHR NpesbABARIOTCA K
JaHHBIM BewlecTBaM?

8) Paccuuraiite 3xadexue norapudMHUECKOro UHACKCA YACPKHBa-
HuA KoBaua I8 HEM3BECTHOTO COCAMHEHHS, €C/TH B YC/IOBUAX [a3oXpoMa-
TOrpadHYeckoro ofpe/ie/ieHUs ero HCnpaBieHHOe BpeMs YAEpPKHBaHHA
cocrasager 4,5 MuHyTol. UCnpasfieHHbIC BpeMeHa YAePKHBAHHS N-HOHAHA
H H-A€KaHa B JaHHELIX YCAOBHAX paBHbi 3,4 U 4,7 MHHYTHL.

6. a) Yr0 Taxkoe HOH-NAPHAR XpomaTorpadun?

6) Taypoae30KCHXONEBYIO KHCNOTY, coaepxamytoca & 0,50 mn npo-
651 NIa3MBI KPBICI, KONHYECTBEHHO JKCTparuposany 0,50 Ma sTunauerara.
[MomyueHHbIi IKCTPAKT ynapiiu Jocyxa, cyxoH ocrarox pacteopumu B 1
Kanne 3THNAUeTaTa U MOMHOCTHIO MEPEHECHH Ha XpoMarorpaduueckylo
nnacTulky. Tlocne xpomarorpaduposanns naouans NONYYEHHOrO TATHA
oKa3anack paBHON 62 MM’ PaccuuTaliTe KORUEHTPAUMIO TAYPOLCIOKCHXO-
NeBcH KMCnOTH (MKI/MI) B uccnenyeMoM obpasue TwiasMbl, 3aBHCHMOCTS
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IECSTHYHORO NOrap#dMa MIOMWANM NATHA (MM®) OT JorapH(pMa Macchi
TAypONe30KCHXONIEBOR KUCNOTH B NATHE (HI) ONMHCHIBACTCA YPaRHEHHEM:
1gS = 0,721gm +0,05.

7. a) Yro Takce nojmapmiauua? Kakue npMuMHt! BH3LIBAIOT
KOHIEHTPALIHOHHYI0 H KHHETHUYECKYI0 noaspusauuw? O6nucuure,
noueMy B BONLTAMNEPOMETPHH HEAOMYCTHMO IepeMemINBAHHE pac-
TBOpa, Haxoasuierocs B guciike? IoveMy B KyaonoMerpuH B KadecT-
BEe KaTOA2 NPEANOYTHTENLHEE HCNOAB3OBATL DPTYTHLIH 31eKTpoA, a B
KauecTse AHOAA ~ IVIATHHOBLIH?

6) YUT0 Takoe KOHAYKTOMerpHYecKoe THTpoBaHHe? IIpuBemmTe
(exemMaTHYHO) BHEWHMIt BMJ KPHBOH KOHIYKTOMETPHYECKOTO THTPO-
sanuda pacrsopa CH;COOH pacropom NaOH n o6usacunre ero.

B) IIpH noreHuMoMeTpUUECKOM TUTpoBasuK 20,0 MA pactsopa ciia-
Goit ogHoocHOBHOM kxucnoTsl 0,2000 M NaOH 6wt nonyuens! crnegyto-
uIHe pe3yNbTatsl:

Vamal 1,00 11,5001 1,70 § 1,80 § 1,90 § 2,00 | 2,10 § 2,20 | 2,30
~pH | 5,02 | 547 { 5,77 | 5,96 1 6,29 | 8,65 {10,90§11,25}11,44
Tocrpoitte xpHBYK TUTPOBaHHA AaHHOM KHCIOTH, a Takxke e€ NepByio H

BTOPYIO NpOWsBOAHBIE. PaccunTaline MOMAPHYI0 KOHLEHTPALMIO KMCIIOTHI
B AHAITM3IUPYEMOM pacTBOpE.

BAPHUAHT 10

1. a) Yro Takoe GoToIEKTPOKONOPHMETP H YeM OH npmumnu—
a/IbHO OTAHYAETCA OT cnekTpodoromMeTpa?

6) Hasecky tecrocrepoHa snanwtara (M = 400,6 r/mons) Maccoﬁ
0,0200 r pactropunn B Ge3sogHoM 3ravone, nonyuns 100,0 mn pacrsopa.
AJIMKBOTHYIO 4acTh NPHFOTORICHHOTO PacTBOpa oObEMOM 5,00 Ma pasba-
runK Ge3sognbiM dtanosiom po 100,0 mn. Onmuyeckan MWIOTHOCTD MOJTY-
WEHHOrO PacTBOpa NpU ANuHe BoNHE! 241 HM B WOBETE C TOAMMHOMN clion
10,0 Mm okazamack pasnoit 0,420. Paccunraiite ymenehuilt ¥ mMonapHuii
k03 duumnenTst nornoweHUs pHOaMIUIEHA IPH NaHHOW AAHHE BONHEI,

2. a) Yro Takoe paHocTHas (amddepennnannnan) cuexrpodo-
TomeTpua?

6) Haeecxy macco#t 0,1082 r ma3n, conepxatieii aekaMHH, fioMec-
THIY B KOHUYecKylo kofby, npubaswm k Heit 70 M 1% CaCl, u narpenu
Ha BOJAHOM GaHe O paciulaBlicHHs Ma3eBOW OCHOBBI. 3aTeM OCTHIBUIHIA
PACTBOP KONMUECTBEHHO NEPEHECHH B MEPHYI0 Koy BMECTHMOCTBIO
100,0 mn u norenu 1% CaCl, no merxu. [onyuennsiii pacrsop npodwist-
poBanH 4epe3 OymaxHbill GHALTP. OnTUYEcKas MACTHOCTh NONYYEHHOTO
¢unesTpata npu 240 HM B Ki0BeTe ¢ ToauMHOM cnoa 1,00 cM okazanach -
panuo#t 0,425. PaccuuraliTe MaccoByio HOJIO JEKAaMHHA B aHATHIHPYEMOM
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obpasue mazp, ecii pacTeop ackamuHa B 1% CaCl, ¢ xonueHTpaumeit pac-
TBOPEHROTO BelecTRA 5,0 MKI/MJI B AaHHDLIX YCHIOBHAX HMEET ONITHYECKYIO
ruorsocts 0,380,

3. a) O6bacHNTe, MOYEMY ATOMH3ALUNA B ATOMHO-IMICCHORUOR
CNeKTpoCKonHH npoBoanHTca B Gonee xk¥CTKHX ycnobusx, yem B a6-
copbumonnod. Kakne BHALI aTOMH3IATOPOB, HCMoAnIyeMhix B ADC,
Bam szpecTHBI?

6) Pacteop nomednokcaluia ¢ KOHUEHTpaUMeH pacTBOPEHHOTO Be-
mecrea 0,80 mxr/ma HMeeT mHTeHCHBHOCTHL dnyopecuenimu 100 exn., a
PacTBoOp ¢ KoHuUeHTpauueit yToro Bewecrea 1,20 Mxr/mn - 140 ea. Cxonbko
uunpodnokcauvna (mxr).cogepxurcs 8 100,0 mn pacreopa, xOTOphIR B
TAKMX e YCITOBHAX HMEET HHTEHCHBHOCTS uryopecterumn 125 en?

4. a) lipuBeauTe rpaduK 3ABHCHMOCTH BHICOTHI IKBURANCHTHOH
TeopeTHYecKkoi Tapenke OT nuwelinoll cxopocTH nompmkvol ¢a3bl
Ans ra3oBol xpomatorpadum (Hacano4MHAR KOJOHKA) H OOLACHHTE
ero.

6) Kako#t nomkHa GLITH BHLICOTAa DKBHMBANEHTHAA TeopeTHYecKoll Ta-
pesike (MM), uToBLI B KOJNTOHKE [UTHHON 100 CM INMPHHA MUKA HA NONOBHHE
BBLICOTH A4 BeUIECTBA CO BpeMeHeM yaepxnBauui 3,00 muy 6bina Obi
pasHa 10,0 cex.

5. a) O6bacHNTe NPUHIHN PaloThl AETEKTOPA MO TENIONPOBOA-
HOCTH (xarapomerpa). [louyeMy NpH HCNONL30BAHHM AAHHMOTO AETEK-
TOP2 ra3oM-HOCHTE/IEM R0/IKeH OniTh Tenuil WiH BOAOPOA, HO He 23077

6) Hasecxy maccoit 0,250 r neueHn Kphichl, cofiepikalneii siekapcT-
BEHHOC BEILIECTBO NPO3ECPHH, pacTHpamn ¢ copbenTom. [Tomyuennyio cmecs
nomewlany B KOJIOHKY s COPOLMM, OTMBIBANIY OT NMOCTOPOHHHX BELLECTB
¥ 32TEM KOJIHMECTBEHHO MOHPOBANIH NPO3EPHH ¢ COPBEHTa. DMOAT Bhina-
pUBaIN KOCyXa, CyXoii ocTatok pacTeopanu B 0,25 M pacTBOpa AHAOKaH-
Ha, HCTIOTLIYEMOTC B KAYECTBE BHYTPEHHErO CTAHNAPTA, M ONPEACIANn
meronom IIKX. Paccuunraitre Maccy npolepuHa (MKT), COACPKABIIETOCA B
1 r nccnemyemoro obpasua neweHH KpbICh!, €CNH 112 NOMYYEHHON XpoMaTo-
TP3MMe ITHK, COOTBETCTBYIOLU NPO3EPHHY, HMEN BRICOTY 69,0 MM, a MUK,
COOTBETCTBYIOWMH NHAOKAHHY ~ 35,5 MM. 3aBMCHMOCTH KOHLICHTpaLHU
{Mxr/mit) Npo3epuHa B KOREYHOM PacTBOPE, BROAMMOM B MCIAPUTENL XPO-
Matorpada, oT cooTHOMEHHA BHICOT (K) NMHKOB nposepuHa H AMAOKaMHA
ONMUCHIBACTICH B YCNOBUAX NPOBEACHUS aHanuza ypasHenwuem: C = 2,65K,
+0,10.

6. a) Touxocnoiinan xpoMarorpadgus, Kax NPasuio, HCMONbLIY-
eTcH uig ofHapyxenns n uacHTHGMKAUNH BemecTB. OHAKD B HeKo-
TOPBIX CAYTARX €& NPHMEHAIOT H B KOJH4YcCTBEHHOM anaawie. Onu-
WHTE, KAKHM 06pazoM MOKHO BHLINOJHUTL KONHYECTBEHHOE Onpene-
neHne BemecTBa Metonom TCX.

6) Hasecky cunanHOKMCNOTHOTO KaruonoobMennnka B H'-dopme
Macco#t 2,52 r NoMecTHIH B KOJIOHKY. 3aTeM uepes Het npomyctwin 200
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M | M NaCl s npomsing sopoit 50 HefiTpanbHoll peakuuu. ImoaT 1 Hpo-
MBIBHBIE BOULI COOpasH B MepHYIO Koiby BMecTuMocTeio 500,0 mu. Jins
Turposanua 25,00 mn noayvensoro pacreopa notpeGosasocs 10,00 mn
5,022+10? M NaOH. Onpepenure IVHAMHYECKY10 EMKOCTb KaTHOHOOO-
MeHHKKa (MMONB/T).

7. a) Yr0 Takoe HOHOCENEKTHBHbIE 3eKTPoasI? OGbscHuTe 06-
mui npuHuMn ux paborer? Kakue noHoceneKTHBHbIC J1eKTPOALL, CO-
raacso JUPAC, dasbisatorcest nepsuusbivi? UYrto Taxoe 3nexkTpoast ¢
MOABHAKHLIMH HOCHTENAMH H CEHCHOHTUIHPOBAHHBIC YJACKTPOIbI?

0) O6bAcHMTe MPHHUMN AMIEPOMETPHMECKNTO THTPOBAHMS C
ABYyMS RHAHKATOPHLIMH JJ1eKTpoaamMH.

B) Onpeaenenne ackopOMHEOBOI KUCIOTHI MPOBOANNIN KYNOHOMETPH-
YeCKMM METOJOM MyTEM OKMC/IeHHs e€ R0 AerMApOAcKOPOHHOBOH KHMCIIO-
Thl. Paccuuralite maccy ackopbusoroli kucnotsl (M = 176,13 r/mons) B
pacTBope, ecii 3a BpeMa, HeoOx0auMOe /14 e€ OKUCICHHA, B MCAHOM Ky-
JIOHOMETPE Macca KarojAa yBenuumnach Ha 33,0 Mr. MonspHylo maccy me-
AM CUUTATH PasHoii 63,55 r/mons.
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NPAKTHYECKME AHATHA
(ACTB )

KHCJOTHO-OCHOBHOE
TATPOBAHHE (1) g

3anaTHe 5

I{eas 3anaTus

1. 3nars:

® OCHOBHHIC MOHATHA, MCNOJL3YEMBIE B THTPHMETPHYCCKHX METONAX AUANUIA,
xnaccrUKaLMI0 THIPHMETPAYECKMX MCTOAOB AHANH33 H CNOCOCOB THTPOBanWA,
06ILY10 XapaKTEPHCTHKY # 06nacTL BPUMEHEHUA KHCIIOTHO-0CHOBHOTO THTPOBAHNS,
e npaswia paGoThl ¢ MepRO# NOCYNOIL;
* TPMHUMIL, NOJOKCHHRIC B OCHOBY PaC4ETos, CBA3AHHLIX C NPUTOTOBACHHEM
PacTBOPOB H THTPOBAHHCM;
¢ 0o6iKyt0 XaPAKTEPHCTHKY B KAACCHPAKAINIO HHANKATOPORD, MPHHIHN BCHCTBIA M
KOJMMECTBCHHBIC XAPaKTEPUCTHKH KHCNOTHO-OCHOBHBIX HHIHKATOPOS.

2. Ymers:

¢ BLIMOMHATL PACYETH!, CBAIAHHBIE C NPUIOTOBNCHHECM PAaCTBOPOB W THTPOBAHHEM,

¢ TOTOBHTHL PacTBOPH! THTPAHTOB KHCHOTHO-OCHOBHOMO THIPOBAHMA M NPOBOAHTD
HX CTAHAAPTH3ALMIO.

Bonpocht Jast caMOBOArOTOBKH

1. TlouaTre 06 ananuTHYECKOM CHTHane. SranoHHuie ¥ 6e33TanoH-
Hble METOAbl KOMMYCCTBEHHOrO aHann3a. CTAHAAPTHBIC BEWIECTBA M CTaH-
JapTHbie 05pasikl,

2. [MoHaTHe “HeonpenenéHHOCTL H3MEPEHHA” U “NOrpeliHOCTE M3-
Mepenns”. Bugel norpewnocrel. OCHOBHBIC MOHATHA MABTEMATHYECKON
CTATHUCTHKH, UCMONB3YEMbIC B aHATHTHYECKONR XUMHH.

3. Mpumep cratuctuyeckoit 06paloTKH U NPEACTABIEHHA Pe3ybTa-
0B ananu3a. O6Hapyxenue rpy6pix norpeuHocreii (npomaxo). Cpasne-
HHe BOCTIPOU3BOAMMOCTH U CPE/IHHX 3HAYECHHIl Pe3yNbTATOB AHANH3E.

4. OcHOBHBIE XapaKTEPHCTHKH AHAIHTHYECKOH METOAMKH: mpejen
oGHapyxeHHs, npenen onpeaesncHui, FPAHULbI ONMPERENIEMbIX coaepXka-
Ruli, YyBCTBHTE/IBHOCTb, BOCTIPOM3BOAHMOCTD, NIPABHILHOCTD.

5. OcHoBHBlE NOHATHA, CBs3aHHbIE C THTPHMETPHYECKHMH METOMR-
mH aHanu3a. Knaccudpaxauus T¥TpUMETPHYECKHX METOJ0B AHANH3a M ClIO-
c0608 TUTPOBAHUA.
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6. XapakrepHcTHka MEpHO# MOCYALI, HCNONL3yEMOH IIA TOYHOTO
nimepenns oObeMa xuakocTH. QuKCTKa MEPHON NOCYAL K NOATOTOBKA e
K pabore. Tpasuna paGoter ¢ mMepHolt nocynoii. IpoBepka BMECTHMOCTH
MEpHO# nocy s,

7. CraHaapTHbIC PacTBOPbI M CTAHJADPTHLIE BEUIECTBA B THTPHMET-
puueckux MeToAax aHanu3a. Criocobb! ONMCAHU KONMYECTBEHHOIO COCTa-
Ba PacTBOPOB. PacuéThl B THTPUMETPHYECKAX MCTOMIAX aHANH33.

8. lNpuHUMN KHCTOTHO-OCHOBHOTO THMTPOBaHMA. ALMIHMETPHA W
ankanuMeTpua. TIpKroToBACHNE W CTaHZaPTH3ALMA PAaCTBOPOB THTPAHTOB
KHCJIOTHO-OCHOBHOI'O THTPOBAHHS.

9. OGuias xapakrepMcTHka U KnaccHpukauns unzukaTopos. Kit-
CJIOTHO-OCHOBHLIE MHIMKATOPBI. MHTEpBasn nepexoja OKPack KHCIIOTHO-
OCHOBHBIX HHRHWKATOPOB.

381’.!8‘“], npeanaraeMple NI pelieHud Ha JAAATHH

1. lpr aHanuse tabnerok, comepxaumux OepOepuna Oucynpdart,
OBIIH NOMyYeHRl 3HAUSHUS MACCHI ONIPEAEIHEMOro BEIIECTBa (Mr) B pacué-
T€ Ha CPelHIO Maccy ool Tabnerku: 5,0; 5,2; 5,1; 5,2; 5,0. Paccunraii-
T cpearee 3HAYCHHE pe3y/iLTaTa aHa/u3a, IPauuilhi €ro HOBEPHTEIBHOIO
MHTEPRATA H OTHOCHTENHHOE CTaHNAPTHOE OTKIOHCHUE MOMYYCHHBIX pe-
synbtaTos. OTseT: 5,140,135 2,0-10°

2. Tpu aHanuse TablieTox OAHON M TOH ke CEPHH C NOMOIIBIO OAHOM
W TOM ke METOAMKM aHamn3a B nabopaTopau Ne 1 6LINO YCTAHOBACHO, YTO
CpeaHAs Macca JICKapCTBEHHOro Beinectsa B 1 Tabnerke cocrasnser 5,5 mr
(8* = 3,0-10?), a B naGoparopuu Ne 2 - 5,2 mr (S = 1,6:10>). Cpasusre
3HAUEHHA cpejHell MAcChl IEKapCTBEHHOTO BEBIECTBA, NOJyUEHHBIE B ABYX
naboparopHsx, eciin B Kaxa0# U3 HHX GBUTO NPOBEACHO NO 4 Mapawiens-
HbIX onpenencuus. OTBEN: cpeaAMee 3Ha¥eHUe, NONY4eHHOe B Jabopa-
Topuu Ne 1, 6onnmie (Luen = 8,75 tpur = 2,45).

3. Hmeerca pacrop NaOH ¢ maccoBoli goneit pacrsopénnoro ee-
mecrea 36,0% w mnotHocteto 1,39 r/mn. Paccumraitre maccosyio (r/n),
MOJIpHY10 KoHuenTpaumio NaOH B pacTBope, a Taioxe THTP JaHHOro pac-
TBOpa (r/™Mn). OTBex: 500 r/n, 12,5 moan/a, 0,500 r/min.

4. PaccunraiiTe MonspHylo kKoHueHTpaumio NaOH B pacrsope, ecnn
usBecTHo, uro 20,00 mx 31010 pacreopa Blaumozneiicraylor ¢ 0,2450 r
Oen3oliHoi kucnoTh. YeMy paBeH THTP AaHHoro pacreopa no CH;COOH?
Orser: 0,1003 moas/n, 6,024-10° r/mn.

5. Jnas wurposanns 20,00 M1 pacTBOpa ¢ MOJIAPHOH KOHUEHTpalMeR
NaOH 0,1035 mons/n 6uino n3pacxoxosano 19,50 Mn pacrsopa HCL Pac-
cunTaiite MonspHyto xouueHrpaumio HCl 8 nanHoM pacTBope H ero THtp
no NaOH. Oreer: 0,1062 mous/n, 4,246-10° r/ma.

JlaGopaTopuan paGora «IIpHroTOBNEHHE M CTAHAAPTH3a-
1Mst PaCTBOPOB THTPAHTOB KUCIOTHO-OCHOBHOTO THTPOBAHHA)
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1. lpurorosnenne 1 cranaaprusauns 0,1 M HC

1.1. Ilpuzomoenenue pacmeopa HC! ¢ npubausumenvno uzsecmnoii
Konyeumpayueti pacmaopénno2o eeuecmsa

Dns nonyyenns 200 mut 0,1 M HCI neobxonumo B3aTh:

V=26’-!--200z3 Mn 6 M HCI

B Meprbiii crakad nomeuiaioT 200 Mn Boabi ® 206aBAKIOT k HEMY
paccuHTanHblif 00bEM ncxorHoro pacrsopa HCI,

1.2. lTpuzomoenenue pacmeéopa mempabopama nampus

Terpatopar natpus u HCl pearupyior Mexay coGoft cieayiomum
obpazom

Na,B,0;+ 2HCl +5H,0 - 2NaCl +4H,BO;

Qaxtop sksuBanedtHocTy NaB40; B maHHo#i peakuuh pasen 1/2,
M(1/2 Na,B0,-10H,0) = 190,686 r/monb. Jna npurorosncHus 100 ma 0,1
M 1/2 Na;B,O; neobxoanmo B3t m = C-V-M = (,1-0,1-190,686 = 1,9 r
NSQB407° 10H20.

Brawane ¢ noMoulblo pyuYHbLIX BECOB OTBELIMBAOT okono 1.9 r
Na,B0,-10H;0. Maccy B3stoli HaBeCKH 3aTeM YTOUHAIOT ¢ MOMOLILIO
aHANUTHYECKHX BECOB W PAacTBOPAIOT e& npumepno 8 50 M ropayeit Boan
B MEpHOH kon6e BMecTHMOCTbIO 100,0 mn. TMocne oxnakaeHusn pacrsop
LOBOAAT BOMIOH, MMeloNIEH TEMNIEPaTYPY OKPYXaIOWCH Cpenbl, A0 METKH U

NepeMEMHEAOT. PACCUHTLIBAIOT TOYHYIO KOHUCHTpaUMIO TeTpabopara Ha-
TpMA B pacTaope

m
C(1/2Na,B 0 )= — M ___
(1/2Na;B407) = 150 686.0.1000

rhe m - Macca HapeckH Jexaruapara Terpafopara HaTPHA, H3IMEPEHHAs C AOMOLBLIO
SHANHTHYCCKHX BECOB. '

1.3. Tumposanue pacmeopa mempabopama Hampus cmandapmusu-
pyembim pacmeopom HCI

B 3 xonbet ans THTpoBaHMA oTMepuBaloT numerxolf no 10,00 ma
pactropa terpabopara natpHs, JoGasngior B8 Kaxmaylo KoaSy no 2 kamsin
1% pacTeopa METHIOROFO OPAHKEBOr0 M TUTPYIOT MPHTOTOBACHHBIM pac-
T8opoM HClL. Turpopanue NPOBOAAT. 0, TON0 MOMEHTa, KOT/IA x&nras ok-
packa pacTBopa npuobpetér o 5 orrenox. Dna cpasHeHHs MOXKHO
B3ATH 10 MN MCTHARHPOBARHON BOALI M NOGABHTE K HEl Takoe XKe, Kax U K
AHANH3MPYEMOMY PACTBOPY KOMHYECTBO WHAMKATOPA. TUTPOBAHUE NPORO-
JAT 10 NOARJICHHA Pa3NKYHR B OKpackaxX o0OHX pacTBOpPOB.
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MonspHyio koHueurpauuio HCl B pacTBope paccunTsisaioT 1o dop-
Myne

C(1/2Na,B,407)- V(1/2Na,;B,07)
V(HCY) ’

C(HCl) =

rae V(1/2Na,B,0,) = 10,00 M, V(HCI)- cpemee sHauetue oObvéma (M) pacteopa
HCl, 3arpaueHHOro s THTPOBAHIA,

2, Npurovosnenwe i cranaaprusaums 0,1 M KOH

Ans toro yto6st mpurotosuts 100 Mma 0,1 M KOH, macca naBecku
3TOro BEUIECTBA AO/HKHA COCTABIATL NpuMepHo m = 56-0,1-0,1 =0,56 r.

Paccuurtannyio Hasecky KOH oTBeumBalOT ¢ NOMOIIBIO PYMHBEX BE-
COB, NOMELIAIOT B XMMUYECKUIi cTakaH, A06aBNAOT K HEfl C MOMOWBI0 UH-
aunapa 100 Ma Boasl U NEPEeMEIUHBUIOT KO MONHOIO PacTBOPEHHS FHAPO-
KCHIA Kanus.

B 3 konbs1 ana Tutposanus oTMepuealoT nunerkoit no 10,00 ma no-
AY4EHHOFO pacTBopa, n006asidioT B KAXKAYIo kK0nby no 5 kaneab 1% pac-
TBOpa berondTanerHa U THUTPYIOT NPHIOTOBACHHBIM H CTAHAAPTH3HPO-
BaxHLIM panee pactsopomM HCl po ofecupevnsanis. MomapHyo koHuen-
Tpauuio KOH B pacTBOpe pacCUHTLIBAIOT NO popmysne

C(HCI)- V(HCDH

C(KOH) = V(KOH)

k4

rae V(KOH) =10,00 mn, V(HC!) - cpenmee uaense 06uema (Mn) pacraopa
HCI, 3aTpaveHHOro ana TMTpOBaluUS.

JangTHe 6

KHCJIOTHO-OCHOBHOE
TATPOBAHME (2)

Heus 3auarusn

1. 3Hats:

®  IPHHUMDObI IIOCTPOCHHA KPHUBBIX KHCIOTHO-OCHOBHOTO THTPOBAHUH,

o  (akTophl, BAHAOUME HA BENMYHHY CKA4YKa THTPOBAHHA B KMCJOTHO-OCHOBHOM
THTPOBAHUN;

®  UPHYMHB! BOZHHKHOBEHHMA [OTPEHIHOCTEH NPH KHCIOTHO-OCHOBHOM TUTPORAHHH
¢ cnoco0bl UX YCTpaHeHns;

¢ OCHOBHBHIC (PHHLMALE ¥ 3BKOHOMEPHOCTH KMCIOTHO-OCHOBHOIO THIPOBAHMA B
HEBOJIHbIX CPENAX;, KPHTCpHY BHIGOpA PaCTBOPHTENS /i KHCIOTHO-OCHOBHORO THT-
POBaHHS;
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® CTAHZAPTHLIC PACTBOPLL, CTAMAAPTHLIC BEILECTBA H HHANKATOPD! HCBOAHOIO THT-
POBaHU%, HCIO/L3YEMbIC B haPMALCBTHICCKOM aHANH 3,

2. Ymers:

® CIPOHTL KpUBLIC THTPOBaHMA CHILHBIX H CAGGHIX KHCHAOT, CHAbHBIX B CAaGuIX
OCHOBAHINE; ONPEAE/ AT BIYL H PACCIHTHIBATL BEANMHHY CHCTCMATHUCCKOH WHANKA-
TOPHOH NOTPEUTHOCTA KHCROTHO-0CHOBHOIO THTPOBAHMA; BLIGHpaTs WHAMKATOp Nns
KHCJIOTHO-OCHOBHOIO THTPOBAHNN;

® [POBOAMTL AHATN3 CMECH KAPOOHATA M FHAPOKAPGORATA HATPMR METOAOM KH-
CII0THO-OCHOBHOTO THTPOBAMHX C ABYMS HHAHKATOPAMH.

Bonpoch! i CRMONOATOTOBKH

1. [Tonsatne o kpuBoit THTPOBaHHA. CTEeneHbL OTTHTPOBAHHOCTH.
KpHBbie THTPOBaHHA CHALHOMN KHCJIOTHI CHIbHBIM OCHOBAHMEM Y CHIILHOIO
OCHOBAaHHA CHIILHOH KHCAOTOM.

2. Kpussie TurpoBaHMa cnaboil KMCROTHI CHALHBIM OCHOBZHHEM U
cnaboro ocHOBaHUA CHIILHONM KBCROTOR.

3. ®axTOpsl, BIHAIOMUE HA BEAHYHHY CKa4ka KHCAOTHO-OCHOBHOIO
THTpoBaHud. CHCTeMaTHIECKHE B ChyuaiiHbie HHAHKATOPHbIC NOIPEIIHO-
CTH KMCIICTHO-OCHOBHOTO THTPOBAHHSA.

4. TurpoBaHHe MHOTOOCHOBHBIX KHCHOT ¥ MHOFOKMCMOTHEIX OCHO-
BaHHil. AHAIH3 CMECH THAPOKCHAA H KapOoHara INeNO4HOr0 METanna,
cmec kapGoHaTa 4 ruapoxapbonara.

5. Cnocolbl THTPHMETPHYECKOrO OMPENENCHHR COAEH aMMOHMA.
Onpeaenenne aloTa B OPraHHYECKHX coemMHeHuAX metosoM Keenvaand.
Ornipeaenenne 60pHOM KMCAOTHI.

6. TurpoBaHue B HeBOAHBIX cpemax. Kputepuu Buibopa pacteopu-
TeNA A8 KHCAOTHO-0CHOBHOIO THTpOBanua. KOHCTaHTa THTPOBaHUA.

7. llpaKTHueckoe NPHMCHEHHE KHCAOTHO-OCHOBHOMO HEBORHOTO
THTpOBanus B ¢apManeBTHYECKOM ananu3e. PacTeopuTeNn, THTPaHThI,
CTAHAAPTHHIE BEIIECTBA B UHAMKATOPHL.

3apaun, npeANaracMsaie JUIS pCIMCHHS HA 3aHATEH

1. Iocrpoitre kpusylo Turposanna 1,0-102 M NaOH 1,0-10° M
HCL. Onpenenute BMR H BeNHIMHY CHCTEMATHYECKOH MHEMKATOPHOA NO-
TPEIIHOCTY NP OOHAPYKEHH KOHCTHOH TOUKM THTPOBAHMSA © NOMOIILIO
MeTHnoBoro kpacHoro (pT = 5). Orser: A+ =-0,2%.

2. PaccumraiiTe Maccosyio Aoi0 KapboHata H ruapoxapbonara Ha-
TpHa B o6pasie, eciin A THTPOBaHUA Hagecku maccoi 0,1237 r 8 nipu-
cytereuu penondranenta norpebopanocs 0,45 mi, a B PACYTCTBHH Me-
THI0BOro opaikeBoro - 15,05 mn 0,1000 M HCL. Orser: 3,9% n 96,1%.

3. Cmech XJIOPMAOB HATDHS, KANHA U amMmoHMa Maccohi 02152 r
pacrsopuwiu B 25,00 mn 0,1236 M NaOH. Jinn Twrposauus Henpopearnpo-
BaBuIeH WENOYM TOC/IE KHNAYEHHA NOJIYYESHHOTO PACTBOPA, C HENLIO YIa-
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nenus NH;, w oxnakaeHus norpebosasiock 10,50 mn pacrsopa HCI,
uMetoutero THTp o NaOH 4,100-107 r/mn. PaccuwTaiite MaccoRyIo fomo
NH,Cl s avarmsupyemoit cmecu. OTBet: 50,06%

4. Hapecky maccoit 0,0790 r obpasua auerara kanus (M = 98,15
r/mons) pacreopuan B 10 M CH;COOH u orrurposanu 0,1015 M HCIO.,.
Paccuutaiire macconyio nomo CH;COOK 8 ananwznpyemom obpastie, ec-
AM [71% THTpOBaHUA OLNO M3pacxoRoBaHo 8,10 Mn, a B KOHTPOTLHOM Offbi-
Te 0,20 ma pacTBopa xnoproii kucnoTH. OrBer: 99,6%

S. Ilns tutpoBanus 20,00 ma pacrsopa, comepkautero HCl u
H;BO;, ¢ MetunoebiM OpamxeBbiM noTpeGosanocs 12,50 ma 0,4925 M
NaOH. 3arem K OTTHTPOBaAHHOMY PacTBOpY MpHOaBUAH HEOOXOMHMOE KO-
JAMYECTBO FIIMHEPHHA, NPERBAPUTENBHO HEHTPANH3OBAHHOrO nO ¢eHoN-
dranenny. JIns THTPOBAHHUS OMYCHHOTO BOJHO-TJIHLEPHHOBONO pPacTBo-
pa ¢ dpeHoadTanenHoM noTpebosanock emé cronbko xe 0,4925 M NaOH.
Paccunraiite mMaccossle kxoHueHtpamwmu HCl u H;BG; B aHannaupyemom
pacteope. Oreer: 11,22 r/n, 19,03 r/a.

Jlabopatopuan pabora «Ayudumempuuecxoe onpedenenue
2uopoxkaptonama u xapbonama Hampus ¢ 08yMa uHouxamopa-
AMU»

Axanua cmecu ruapoxapboHaTa # kapbonata HaTpHs TUTPOBAHHEM
eé pacTBOpOM CHNBLHOH KMCAOTH B MPUCYTCTBHH ABYX HHAMKATOPOB OCHO~
BaH Ha TOM, YTO NpY MCTIONL30Banuy QpeHondTanenHa THTPOBaHKE 3aKaH-
ynBaeTcs npu pH 9 ¥ CONPOBONKIACTCA peaKiHeii:

Na;CO; + HCl -+ NaHCO, + NaCl

Ecim K aHanu3upyeMoMy pactsopy 3ateM No6aBuTh METHNOBLIH
OpaHXeBLIlt ¥ NPOAOIDKHUTL THTPOBAHHE 0 NEPEXOAA ero OKpacku H3 kEn-
TOU B OpPaHKERYIO, TO THAPOKAPGOHAT HATPHA (KaK NPUCYTCTBOBABIHI B
HCXOIOHOI cMecH, Tak W 06pasosaBIIMiics U3 kaphOHaTa) npopearnpyer ¢
HCI ¢ obpazosannem H,CO; u NaCl. Tlo o61&€my pacreopa HCI, zarpa-
YEHHOTO JUis THTPoBaHuA C deHondTaneHHOM, MOXHO paccyuTaTh Conep-
»anne Na,CO; B aHANM3UPYEMOH CMECH, @ N0 Pa3HOCTH MEXAY 05bEMOM
pacteopa HCIl, 3aTpaueHHbIM 418 THIPOBAHHA C METHIIOBBIM OPAHOIKEBLIM H
YRBOCHHBIM 06BEMOM, 3ATPAYEHHLIM UIA THTPOBAHUR C (eHONGTAICHHOM
- copepkauue NaHCO;.

Onpecenenue nposodsm no caedyioweii memoduke. [TonydeHHyo
nipo6y pacrsopa, ConepKauero KapooHaT U rHAPOKapOOHAT HATPHA, KOJM-
4eCTBEHHO MEPEHOCAT B MEPHYIO kondy BMecrumocTsio 100,60 Mn ¥ noso-
AT CBEXENPOKUNAYEHHON BOAOH Ao MeTku. B 3 konbbi Wit TUTpOBaHHMS
nuneTkoil orMepusaloT nio 10,00 M IPHrOTOBAEHHOTO pacTBOpa, npuGas-
JSI0T B Kakayw xonby no 3-5 kanenb pacrsopa deHongraneuna. Conep-
®uMoe nepsoii kool Turpytot 0,1 M HCl no nouru nonsoro obecupeun-
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BaHMA MHIMKATOPA, 3areM NPHOABNAOT 2-3 kannu pacreopa METHJIOBOTO
OpaHKeBOTO W MPOAOIDKAIOT THTPOBAHHE A0 TIONBJICHHS opa‘b:koero oT-
TEHKA B OKPAcKe pacTaopa. AHANOTHUHBLIM 06pa30oM ROCTYNAIOT ¢ COAep-
KHMBIM OCTaBIIHXCA ABYX KOJIO.

Pacuém maccet Na,CO; u NaHCO; & npobe nposodam no credyro-
yum popmysanm

C(HCD)- Vg -1073 - M(Na,C0;) - V,

m(Na,CO3) = 5
n

C(HCD) - (Vo ~ 2Ve)- 107> - M(NaHCO3) -V,
V,

m(NaHCO,) =

rac Vo # Vg0 - 06nEmut pacTeopa HCI (Mn), 3arpaticHHLIC Ha THTPOBAHME, COOTBET-
CTBEHHO, C PeHORPTANCHHOM N METHIOBLIM OpatKessIM (BepyT CpeatiMe 3HageHHs A
Tpéx onpeaenenuit), M(NayCO;) = 105,99 r/moms, M(NaHCO;) = 84,01 r/mois, V, =
100,0 M, V,, = 10,00 M.

Tponssenenne C-M- 1073 , WIH TUTP AaHHOTO THTPAHTAa MO Onpe-
HenseMoMy BEUIECTBY, ABNAETCA, NIPH HCMONBLIOBAHHU B KAYECTBE THTPAH-
Ta pacTeopa ¢ onHol u To# xe koHuentpauuei HCI, nocrosunoii senunan-
Ro#t. [1pu THTpOBaHHM ¢ eHondTanenHOM KapboHATa HATPHA PACTBOPOM C
kowuentpausedt HCl 0,1000 monw/n 310 npowssencuue pasuo 1,060-107
r/Ma. 13 ruapokapbORATA HATPHA €ro BenWuMHa cocraswr 8,401-107
r/mn. TlpueepexHsle Boille pacuétTibic dopmynst Oyayr BRrasneTs che-
Aywouiim obpazom:

L060-1072.Vy, -V,

Vll
8,401-107 - (Vo - 2Vo)- V.~
vl‘l

m(Na,CO3)=

m(NaHCO,) =

Zauarve 7

OKHCIUTEJBHO-
BOCCTAHOBHTEJ/IDHOE
TUTPOBAHUE

Ueas 3ansTHI

1. 3uars:
e obuyil0 xapaxTepmCTRKY H KHACCHOHXAIDOO METOMOB  OKHCAMTEALHO-
BOCCTAHOBHTEILHOIO THTPOBAHHA, TPOOORAHAA K HCTIONEIYCMBIM PEAKIHAM:,
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®  ANropHTM [IOCTPOCHKA npocre#med KPHBOH OKHCNKTEAbHO-
BOCCTAHOBMTEILHONO THTPOBAHMA;, CTIOCOGH OOHAPYKEHHA KOHEHHON 10YKA THTpO-
BAHHA B METOAAX OKHCIHTEIbHO-BOCCTAHOPHTENBHOIO THTPOBAHHA, oSUIViO Xapak-
TEPBCTHKY ¥ NPHHUAN ASHCTBHA OKHCTNTENLHO-BOCCTAHOBHTENLHBIX HHAKKATOPOB;
e o0y XapaKkTEepUCTHKY, C1aHIaPTHLIE PacTBOPH W CTAHAAPTHBIC BCIICCTBA, yC-
JIOBHA BULIOONHEHMA H {IPAKTHMYCCKOE NMPHMECHEHHE MOAOMETPHUYSCKOrO, XJ0PHONO-
METPHYECKOr0, HOAATOMETPHICCKOTO, GpOMATOMETPMYECKOro, HHTPHTOMETpHuYS-
CKOrO, ACPMAHTAHATOMETPHUECROTO, AMXPOMATOMETPHHECKORD 1 USPUMECTPHUECKO-
IO THTPOBAHHA.

2. YmMets:

NPOBOANTL CTAHAAPTU3ALMIO PACTBOPA NEPMABIAHATE KM
®  BLINONHATL NEPMBHTAHATOMETPHYECKOE ONIPEACHEHNE NEPOKCHAA BOAOPOIA.

Bonpocs! gas caMmOnoAroToOBXH

1. O6bmas XapakTepucTHKa M KlacCM(HKalMa METONOB OKHCHH-
TEILHO-BOCCTAHOBHTENIGHOrO  THTPOBAKMA., KpMBLIE  OKMCAHMTENLHO-
BOCCTAHOBHTENILHONG TUTPOBaHUA. (AXTOpbl, BIHAIOMIME HA BENIUUUHY
CKa4Ka THTPOBBHUA

2. Cnocobsi  oOHapyXEHH KOHEWHOH TOUKH OKHCIMTEISHO-
BOCCTaHOBUTE/ILHOTO THTPOBaHHA. OKHCAHTENHHO-BOCCTAHOBUTEIIBHRIE
HHAMKATOPEL. CHCTEMATHYECKHE UHANKATOPHBIE OrPEITHOCTH.

3. Honomerpuueckoe Ttutporadue. [Ipmsuun metopa. Yciaopra
NPOBEACHUA THTPOBaHNA. THTpaHTLl. O6HAPYXEHHE KOHEYHOM TOMXH THT-
POBaHMA.

4, TIpakTHYecKO€ NPHMEHCHHE HOMOMETPHYECKOTO THTPOBAHHA.
Onpeaenense soasl Merogsom Kapna dumepa. OnpenencHue aKTHBHONO
xnopa. ’

S. HNomatomerpryeckoe THTpOBaHHE. XROPHOAOMETPHIECKOEC THT-
poeanue. Hurpuromerpuueckoe THTpoBanue. bpomaromerpiveckoe THT-
posanue. uxpomaromerpnyeckoe Turposanue. [lepmauranaromerpitie-
ckoe TurposaHue. Liepumerpuucckoe TurpoBanue. [lpumipm MEronos.
Yenosusa nposeacHna THTpoBanusA. Turpantnt OOHapyxeune kouewHOH
TOUKH THTPOBaHHA. [1paKTHYECKOE NPUMEHEHHE.

38}18'-"'!, npeaJsiaraeMpie JJif pelnieHHY HA 3JAaHATHR

1. Onpeaenenue Boanl B o6pazue AUrMAPaTa LUTPATa HATPHA NPO-
ponwin meronom Kapaa ®umepa. JUis TUTPOSAHMA HABECKH Maccoi
0,3050 r norpebosanoce 8,30 mn peaxrnsa Kapna duwepa, uMelouero
THTP N0 Bone 4,050-10” r/mn. Kakan macca soasi conepxurca 8 1 r ananu-
3upyemoro obpasua? Orser: 0,1102 r.

2. Hamecky obpa3sua xnopsoit w3secTn maccoii 2,455 r pacrépiu ¢
Boiolt. O6pa308aBIIYIOCH OHOPOSHYIO MACCY KONHYECTBEHHO NMEPSHECTH
B MepHyt0 konby BmectumocTsio 250,0 Mt B posenn gogcit o merxku. K
25,00 mn nony4ennoro pacrsopa npnGasman 10 ma pacrsopa K1 (100 /),
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10 mn 8,3%-Horo pactsopa HC! i oTTHTpOBaNK BhIACABBLUMICA HOJ pac-
TBOpoM Na;S,05. PaccunTtaitTe MaccoBylo AOMO aKTHBHOrO Xnopa B 00-
pasue XN0opHoit H3BECTH, €CH ANA THTPOBaHUA Obino H3pacxonoBaHo 22,90
mn 0,1000 M Na,S,0,;. OrBer: 33,08%.

3. Hasecky nepcuxosoro macna maccoit 0,1128 r pacreopuwiu 8 3
s asyrwnoBoro 3¢upa. K nonyuenuomy pacrsopy npubasumu 20,00 ma
PacTsopa MOHOXJIOpMA3 uona. TloayueHHyio cMech B3GanToiBamu B Teye-
Hue 1 yaca, a 3areM noOGasmwnn k ueit 10 ma pacreopa KI (100 r/n) u 50 mxa
soapl. JU TuTpoBaHus BbUACHMBiICTOCA Hoaa norpeGosarocs 12,3 ma
0,09875 M Na,$,0,. Onpeaenure HOAHOE YHCIO JAHHOTO 06pa3ua nepeu-
KOBOI'O Mac/ia, €C/i B KOHTPOJILHOM OMNBLITE [NA THTPOBaHKs Onino m3pac-
xonoBaHo 21,3 M1 Takoro XKe pacTBopa THOCYIbdara Hatpus. Orser: 100,

4. poby pacreopa Gpomara kanus o6sémom 25,00 Mn nomecTwiu B
xonly ¢ NpuTEéPTOH npobkoit, nobaswan 100 mMn Bomk, 5 Mn 25%-Horo
pacreopa HCI & 10 ma pacrsopa K1 (100 r/n). Uepes 5 MHHYT BhLienHB-
wniics uon orrurposaau 0,1033 M Na;S;0;. Paccunraiite MonapHyio
koHuentpaumto 1/6 KBrO; B pactsope, ecnn Ais THTPOBaHUs Obio H3pac-
Xx010BaHO 24,70 ma pactsopa Na,S;0,. Orser: 0,1021 moan/a.

5. Ipoby o6uéMom 1,00 ma pacTBOpa € HEU3BECTHOH KOHUCHTPALM-
eit H,0, pazbasunu sogoii 10 10,0 ma. K 1,00 Ma nosy4eHHoro pacrsopa
npubaBwin 2 MN pasBeacHHOH cepHOl KncioTes (Maccosas gons H,SO;, B
pacTBope pasHa 16%) u nposesmn THrposanue 0,1000 M 1/5 KMnO,. Pac-
cuuTaiitTe Maccosyio koHueHTpauuio H,O, 8 pacteope (1r/n), ecnu aan Tur-
poBanns ObL10 ucrionb3osaHo 14,70 ma TurpanTa. Oreer: 250 r/n.

JlaGopaTopuan paGora «Cmandapmusayus pacmsopa
nepmanzanama xanus. Ilepmancanamomempuueckoe onpedene-
Hue nepoxcuda 6000pooa»

1. Cravaaprusanun 0,05 M 1/SKMnO,

Crannaprbifi pacT8Op NEpMAHTaHATA KANHA ARJIAETCA BTOPHYHBIM.
HMpurorosnesine 31010 pacteopa UMeeT pan ocobenHocreil. Cpexenpuro-
TORJICHHLIH PACTBOP KUNATAT B Tedenue 10 MUHYT, a 3aTeM BbUICPKHBAIOT
HECKONLKO AHEH M1 TOro, YTOObI NPOLLIM NPOLUECCH! OKHCACHHA OpraHy-
YECKHX BEMeCTB, KOTOPLIE MOTyT coliepikarbca B poae. OCpasosasmniics
ocanok MnQ, cneayer o643aTenbHO YAaNMTh, TaK KAK AAHHOE BEUIECTBO
KaTAIM3HPYET BOCCTAHOBJICHME NEpMaHraHara. JIHOKCHA MapraHua oOT-
WIBTPOBBIBAIOT € MOMOMILIO CTEKNHHOTO GuabTpa. CraHmapTH3IauUMIO
pacrsopos KMnO, cnemyer npoBoauTs xaxasill pas nepen npUMEHEHUEM.
B KaueCTBE NepPBUYHOro CTaHAAPTA ANA CTanAApTH3auHM pacTteopa KMnO,
ucnons3yor Na,C,04, H.C,0,-2H,0, As,O; 1 Apyrue Beuiccrsa.

2MnOj +5C,0%™ +16H* —2Mn?* +10C0O, + 8H,0
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Peakiuus B3aHMOACHCTBHA MEKAY NEPMAHTaHAT- W OKCANaT-MoHaMH,
HESMOTpA Ha Gonbuioe 3Hauenue JJ1C, NpoTeKaeT MEMEHHO, MO3TOMY €€
RpOBOAAT Npy HarpesaHuyu (okono 70 °C). Peakuus ABNSETCS aBTOKATAIH-
THYECKOH - PONib KATANIH3ATOPA BLIMONHAIOT HOHBI Mn®", oGpasylowmecs B
XO/i¢ PeaKLMH. .

Cmanoapmusaywo pacmeopa KMnQ, nposodam no caedyioyei
Memoouxe. B 3 konbbl ANS THTPOBaHMA BHOCAT 1o 10,00 ma 5,000-102 M
1/2H,C;0,, npubasnsior B kaxayro konby no 10 mn 20% pacreopa H;50,,
HarpeBaloT 40 Temnepatypbt npumepHo 70 °C W MEANEHHO THTPYIOT CTaH-
DapTHIUPYEMbIM PacTBOPOM NEPMAHraHaTa Kaius A0 Cnabo-po3oBOro ox-
PALUHBAHHA, YCTORYHBOTO B TEYEHHE HE MEHee |5 cekyHa.

Pacuém monspnoi kowyenmpayuu 1/SKMnQO, e cmandapmusupye-
MOM pacmeope npogodam no credyoweii popmyne

C(1/2H,C504)- V(1/2H,C,04)
V(1/5KMnOy,)

rae C(1/2 HaCy04) = 5,000-10° mons/n, V(1/2 HyC204)= 10,00 st

2. TiepMaHraHATOMETPH {ECKOE ONPeNeNeHHe MEPOKCHAL BOAOPO-

C(1/5KMnO,) =

A’

IlepMaHraHaTroMeTpHHECKOE ONPEACNEHHE NEPOKCILEa BOROPOLA OC-
HOBaHO Ha PeaKUMH:

5H,0, + 2MnOy +6H* — 50, T +2Mn?* +8H,0
Onpedenenue npoeodsm no caedyoyeli Mmemoduxe. B mepuylo xon-
Oy smecTimocTsio 100,0 Ma nomewalot 5,00 M1 aHATH3HPYEMOTO Pacyeo-
pa, AOBOAAT BOAOH IO METKH ¥ nepemesneaior. B 3 xonbuw ans Twrpoba-
HUA OTMEPHBAIOT 1O 10,00 MR NPHIOTOBACHHOIO PAcTBOpa, NpubasafioT 8
kaxkayto xonby no 10 ma 20% pacreopa HySO, 4 THTPYIOT CTaHAAPTHLIM
PACTBOPOM [ICPMAHIraHaTa Kaiua 0 Cnabo-pO30BOro OKPaIIMBaHHA.
Maccoeyio xonyenmpayuio nepoxcuda 6000po0a 6 auanu3UPyemMom
pacmeope (2/a) paccuumoeaiom no gopmyse;

o - C(1/5KMnO,)- V(1/5KMn0,4 ) - 102 - M(H0,) - fopy - Vi,
Vllf Vupoﬁu ° l0-3

rae M(H:02) = 34,015 r/uons, fu = 1/2, Vi = 100,0 N, V, = 10,00 M3, Vgt = 5,00
M.

Turp 5,000-102 M 1/5KMnO, no H.O; pasen 8,504-10* r/mn. Npu
€f0 UCTIONB3OBAHHH M C YUETOM 3HaucHUit 06bEMOB KONOHI, NUNETKH K
npobut npuBenchnas Brille Gopayna GyaeT HMETL CReayOmui BHA
o = k-8,504-107* - V(1/5KMn0O, ) - 100,0

'—
o103 =k-0,8504- V(KMnO,)- 2,00
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rie k - nonpapouwbii KOIPHIMEHT 118 PACTROPA NEPMANTANATE KATHS.

3auarue 8

KOMIIVIEKCOMETPHYECKOE 1
OCAJHUTEJBHOE TUTPOBAHME

Uens 3ansrnn

1. 3uams:
¢ 06ufNo XapaxTEPHCTAKY M KIaccuUKAIDO METONOB xounncxcoumpmccvoro
H OCZAUTSARHOTO THTPOBAHMA, TPEOOBAHMA K HCMONKLIYEMBIM PEaKIINAM;
¢ o0uryio XapakTepHCTHKY, THTPAHTH H CTEHASPTHEIC BEINECTRA, YCIOBHA BLMON~

HCHHS ¥ NIPAKTHICCKOE TIPHMEHEHNC MEPKYPHMETPHYECKOTD 1t MEPKYPOMCTpHYC-
CKOFO THTPOBAHUA,

*  aNrOPUTM NOCTPOCHUN KPHBOH XKOMIUTEKCOHOMCTPHUSCKOTO M aprenToMeTpuie-

CKOTO THTPOBAHKA, GAKTOPEL, BIIHMOMNE HA BEAIMHHY CKATKA THYPOBAHNA, -

*  cnocofpt OGHAPYKEHHS XOHEIRONH TOUKH THTPOBAHNA B KOMILICKCOROMETIC-

CKOM ¥ apreHTOMETPHIECKOM THTPOBAHWHH, OOULYIO XAPAXTEPHCTHKY I NpUHIOTT

JCHCTBHA METAANOWMHANKATOPOE H AACOPOUMOHRRYX NHAMKATOPOB.

*  THTPAHTH U CYAH/APTHRIC BEUICCTBA, UCUOMBIYCMLIC B KOMIIREKCOROMETpHE-

CKOM It APreHTOMETPHYCCKOM THTPOBIHMH, CNOCOUH DPORCACHHS, YCIOBIUA BHITION-

MEHHA I [TPAKTIMIECKOE NPHMEHCHNIEC AAMHLIX THTPHMCTPIMICCKHX METONOB aHANH3A,
2. Ymers:

*  IPOROANTHL NPHTOTORNEHNE # CTaNASpTH3AIUNG pricTeopa DATA,

®  BHINONTHATH KOMIUIEKCONOMCTPGCCKOC ONPCACACHAC X0PHAA XARLIDIN.

Bonpock s caMonoaroToBKn

1. OGuwian xapakTepHCTHKE H WIACCHHUKALHA METONIOB KOMIIEKTO-
METPRYECKOTO THTPOBanua. MepKypuMeTpHuecxoe THTPOBAHME.

2. O6was XapaxTepHCTHKA KOMIUIEKCOHOMETPHYECKOTO THTPOB3-
Hua. Xapakrepuctika CROHCTR ITHRCHANAMUHTETPAYKCYCHOH KACHOTH U
€e E3aHMONEeHCTBHE C KATHOHAMY METAMIOB,

3. KpHpaa KoMmIcKCOHOMETpUMECKOro TutposaHua. (axropu,
BAHAIOUIHE HA BEJTNIUHY CKAYKA THTPORAHMSN.

4, Cnocofbl 06HApYkEHNS KOHEYHON TOUKM THTPOBAHWA R KOM-
nfnexcoHOMETpHN. Metannownankaropel. O0DIas XapaKTepHeTHKa, knac-
cupukanus, BzaumoneficTBHE C HOHAMH METAJLTOB.

5. TuTpaHThl KOMIUIEKCOHOMETPHYECKOTO THTpoBarMA. Cnocobul
KOMIIEKCOHOMETPHYECKOTO THTPOBAHUA H €ro NpuMeHenne B dapmaues-
THYECKOM aHAM3C.

6. Ofwas xapak‘repumka ¥ KNacCHPHKAUHA METOOOB OCAOMTEITh-
HOTO THTPORARHA. MEepKypOMETPHYECKOC THTPOBAHHE.

7. KpuBasi apreHTOMETPHYECKOTO THTPOBakHA. (aKTOPHI, BAMAIO-
mye Ha BONWYNHY CKavgKa THTPOBaHUA.
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8. O6uapyxeHHe KOHEYHOH TOUKM apreHTOMETPHUECKOro Tm'poaa-
Hus: meTolbt Mopa, Ponsrapna U dasHca,

9. THTPaHTLI apreHTOMETPHYECKOrO THTPOBAHHA ¥ €10 npumeueuue
B (hapMaLIEBTHHMECKOM aHaH3e.

3anauwn, npeaaaracMple A pelueHuAa HA 3AHATHH

1. Hasecky Metasuinueckoro uuHka maccoit 3,2500 r pactsopuis B
40 mJ1 pa3BefeHHO! CEpHOH KMUCHOTHI B NOMyYeHHbilt pacTBOp pasbasuinu
sonoii no 1,000 a. K 25,00 ma storo pacteopa npubaBuny S M aMMuay-
Horo 6ydepHoro pacTeopa, 0,1 I HEAMKATOPHON CMeCH IPHOXPOMA YEPHO-
ro T u 70 mn Bogbl. [lis THTPOBAHMA MOIYYEHHOTO pacTeopa notpebosa-
aock 24,80 ma pacteopa 3[TA. Paccunraiite MONAPHYIO KOHUEHTPALMIO
OATA & pacraope. Otser: 5,010-10% monn/n.

2. Hasecky maccoii 0,1993 r o6pa3iua okcuna ceunua (I) pacrsopu-
M B 5 M1 KOHUEHTPHpOBaHHOM a3oTHOW kucnoThl. K pacreopy nobaswmun
50,00 mn 5,000-10% M DJITA, 10 mn amMuauHOro 6ydepHoro pacTeopa u
uHaukatop. dng Turposanus u3bbitka DITA Gwino m3pacxoposano 32,2
Mn 5,000-10%2 M ZnSO,. Paccunraiire MaccoByio monio PbO 8 obpa3ue.
Orger: 99,67%.

3. Paccumratire maccy Hasecku mnpemapara NaBr, coaepxauero
95,55 % OCHOBHOrO KOMIIOHEHTA, KOTOPYIO HEOGXOAUMO B3ATH, UTOOK! IR
e TuTposanus Ostno uspacxomosano 20,00 mn pacrsopa Hga(NOs),,
nMmetowero TP 2,626-107 r/mn. Monpaska Ha wHRWXaTop cocTaBaser
0,50 ma. Otser: 0,2100 r. ) ‘

4. Hasecky ofbpasua womodopma (M = 393,73 r/mons) maccokt
0,2010 r pacrsopuwiu 8 25 ma 95% C,HsOH, npubasmnx 25,0 mn 0,1 M
AgNO; u HeobXonaumoe KOAHYECTBO a30THOH kKMcnoTh. Ilomyuensyio
cMech HarpeBand B Teuenne 30 MHHYT ¢ OOpaTHLIM XONORMABHHKOM. 32-
TeM K pacTBopy npxGasnau 100 Mn BoAb! M OTTHTpOBaNH H30KTOK AgNO;
0,1000 M NH,SCN. Paccumrafite maccosyio nomo CHI; B asamsupye-
MoM ofpa3slie, €CAN I8 TUTPOBAHHA U3OHITKA NEpPBOro THTpaHTa OLUIO M3-
pacxonosano 9,60 mn pacreopa NH,SCN, a B koHTposBHOM onsiTe - 24,90
mi. Oreset: 99,90%.

5. Mpoby odvémom 10,0 Mn pactsopa, conepxamero HCl u NaCl,
pazbasumu eonoi zo 500,0 mn. Ins turposanus 25,00 M noaydeHHONO
pacreopa 6o uzpacxonosaro 12,35 ma 0,1000 M NaOH. K apyrofi Ta-
KO# XK€ AMKBOTHON “acTH NOAYYEHHOTO pacTBopa npubasmau 25,00 mn
0,1000 M AgNO;. Jina TurpoBanus Habbrrka AgNO; notpeGosanocs 7,30
mn 0,1000 M NH,SCN. Paccuurafite maccoenie xouneHrpaan HCl n
NaCl B ncxoanom pacteope. Orser: HCI - 90,1 r/n, NaCl - 62,5 r/a.

Brinondenne jgaGopatopuoii paborm (JIpucomoenerue u
cmanoapmuzayun pacmaopa ITA. Komnaexconomempuveckoe
onpedenenue Xa0puda Kanbyus»

17



1. Nipurorosaenye n cranxapTusanys 0,05 M IATA

JIn% npUroTOBAECHHA CTAHAAPTHOTO PAcTBOPA B KOMNJIEKCOHOMETPH-
YECKOM THTPOBAHWK MCMONL3YETCA OMTMAPAT AVMHATPUEBOMN COAM ITWIEH-
DuaMHHTeTpaykcycHol kucnorsi (Na;H,Y-2H,0). O6s1yHo cranaapTHbie
pacreopel DJITA sBnsiorcs BTOpHUHBIMH. [{N8 MX CTAHAAPTU3ALUH NPH-
MEHAIOT METAIUTHYECKHH LIMHK, BUCMYT W Apyrue BEUlecTsa.

Hpuzomosanenue u cmandapmusayuio pacmsopa ITA nposodam no
cnedyioweti memoduxe. Monspras Macca Na;H,Y-2H,O pasna 372,24
r/mons. ins npurotosnerns 150 mn 0,05 M S/ITA Heo6XOAHMO B3ATH M
= 372,24.0,05-0,15 ~ 2,8 r 3toro seuiectpayHasecky Na;H,Y-2H,0O mo-
MEUIAIOT B cTaKaH, mpuGasnsior 150 Mn BOAB! ¥ NEPEMEWHBAIOT A0 NONHO-
ro pacrsopenns. B 3 konbs! qns THrposaHua nomeuwiaror no 10,00 mn
5,000-10% M MgSO,, nobasnsior B xakaylo koiby no 10 M1 aMMHauHOrO
SytepHoro pacreopa, oxono 0,1 T UHAHKATOPHOH CMecH 3PHOXpoMa uép-
Horo T W TuTpyioT npuroToBNerHbiM pacTBopom STA no nepexona dmo-
NETOBOM OKpacKy B APkO-CHHIOI (6€3 hHONETOBOrO OTTEHKA).

Pacuém monsapnoii xowyenmpayuu 3/TA & cmandapmusupyemom

pacmeope npogodam no gopmyne:

C(MgSO,)- V(MgSO,)
V(3LTA)

rae C(MgSO4) = 5,000-10°2 mons/n, V(MESO4) = 10,00 ma

C(3OTA) =

2. KOM"«WCKCOII()MCTD“‘ICCKOC onpexenenue XAOPUIA KAALuus

Onpeodenenue npoaodam no credyioujein memoouxe, [lonysenuyio
3a/a4y KONMUECTBEHHO NEPEHOCAT B MepHYio xonby BmectumocTnio 100,0
ML, JIOBOAST BOZIOH 1O METKH H nepemewinsaior. B 3 xonGbl Ana turposa-
HHA oTMepuBatoT N0 10,00 M1 NPATOTORNEHHOIO PACTBOpa, AoDaBnMOT B
xaxayo xonby no 2-3 rpanynst KOH (wm NaOH), 0,1 r uuaukatopHoit
CMECH MYPEKCHAA ¥ THTPYIOT NpUroTopieHKuM pacrsopom JJ[TA no ne-
pexona OXKpacku H3 KpacHoit B hpuonerosyro.

Maccy CaCl, 6 nonyuennoii 3adaue paccuumuiéaiom no caedyroujeil
dopmyne:

o COITA) V(?ATA)-1073 - M(CaCl, )- V,
- Vv,

" rae M(CaCly) = 110,984 r/mons, V, = 100,0 s, Vi = 10,00 ma.

Tarp 5,000-10° M 3/ITA no CaCl, pasen 5,549-10° o/mn. [pu ero
HCTIONB30BAHKH H C YHETOM 3HauUEHUN OOBEMOR KONOBI ¥ MUNETKH npHBeE-
AeHHas Bblie GopMyna GyJeT HMETH CIteayIouHit BUI

m(CaCly)=k-5,549-107 . V(3ATA)
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JaunTe 9

CIEKTPOCKOIMHMYECKHE
METOAbI AHAJIM3A

Henn 3angTns

1. 3nars:

®  cnocolnl pacuéra KOHUEHTPaUM BEISCTsA B HHCIPYMEHTANBHLIX MCTORAX aHA-
7IN33; OCHOBHBIC XapaKTEPHCTHKH METONHKH aHANHYA: NPEACA 0OHApYXCHHS 1 Npe-
Aen ofipeACTEHHA, IPAHHLIBI ONPEACAACMAIX COAEPIKAMIH, HYECTBHTENLHOCTE;

*  0o6utyro xapaKTCpHCTHKY H KRACCUPUKALIMIO CMIEKTPOCKOMMICCKIX MCTOAOB aHA-
N33, OCHOBHBHIC XAPAKTCPUCTMKM ¥ CBOHCTRA NCKTPOMATHWTHOTO M3NYUCHHA;
APYHUA M3MEPEUHs AHANMTMMECKOTO CHMTHANA B CHEKTPOCKODMHECKMX METOAAX
AHAMI3A, OCHOBHOMH 3AKOH NOFNOINCHIA EKTPOMATNUTHOTO UINYHCHHA H BOIMONXK-
HbIC DPHUHHBL OTICIOHCHHS OT HEFO; OCHOBHBIC BEAHYHHDI, HCIONLIYEMbIC Aif Xa-
PEKTEPHCTHKH NIOrAOWATEABHO# CNOCOGHOCTH BEIHECTB M MX PACTBOPOS;

® OCHOBHBIC NPUHIYINLI, FIOJNICKEHHBIE B OCHOBY ATOMHO-alcopOumonHoil cmex-
TPOCKONHH H MOfiEKyspHO# aGeopbSumonsoii crextpockoru B Y- n HK-obnacrn,
YCTPOHCTRO 1 APHHING PaGoTH NPHGOPOB, HCMOALIYEMBIX B NAAHHBIX METOJAX AMa-
An3a ¥ oGNAcTL WX NPAKTHIECKOrO NPHMCHEHHS;

®  OCHORHBIE WIPHHUMIBY, HOAVKCHHIIE B OCHOBY ATOMHO-IMUCCHOHHOR W Gayo-
PECUEHTHOM CNEKTPOCKOMIN, yCIpoiicTBo 1 mpuuuni paGoTt npuBopos, Henons-
3yeMBIX B AAHHKIX METO1aX AHANH3A 1 OGNACTH MX HPAKTHYECKOro NPHMEHCHHA

2. Ymemn

« mposoauts ¢oromerpudeckoe onpencnensc Fe(lil), ocHoBannoe #a peaxumu
NOMYYEHHA THOUMAHATHRIX KOMILICKCOB, H (IIYOPUMETPHUECKOE OnpEaencHUE pi-
Godnasuna.

Bonpoch! Aas CAaMONOATOTOBKH

1. Cnoco6ul paci€ra KOHUCHTPAIKH BELIECTBA N0 BEAHUHHE AHANM-
TU4ECKOTO CHIHANA.

2. OcHoBHblE XAPaKTEPHCTHKH ARATUTHYECKOH METOAHKH: npenen
O0HapyxeHUd, NPEAcn OHPCACACHN, MPasnLitl ONPENCAAEMbIX COACPKA-
HWit, 1YBCTBHTENbHOCTS, BOCTIPON3BOIHMOCTD, NPABHABHOCTS.

3. O6wan xapaKkTepuCTUKA W KKIACCHBUKAIMA CREKTPOCKONHYECKHUX
meronos aHanu3a. [Ipupoxa ¥ cBOHCTBA MEKTPOMATHNTHONO HITYYCHUA.

4. AGCOPOLMORHDBIC CIIEKTPOCKONMHYCCKHE METOAB ananu3a. OcHOB-
HOH 3aKOH MOICMEHMA NEKTPOMArHUTHOrO M3ny4enusa. [ponmyckanne n
onTuYeckas NROTHOCTL. MonApHbiil ¥ yacnuunlit koadvbuumenTst norsnio-
wieHus. OTKIOHEHHA OT OCHOBHOTO 33KOHa CBETOTIOTAOLICHNA.

5. Aromno-abcopOumontas cnexrpockommma. [Ipoueccw, npmsona-
pe K BO3HHKHOBEHHIO AHANMTHYECKOTrO CHrHana. Msmepenue aHanurHye-
cxoro curiana. [Npakrudeckoe MpAMEHEHUE.
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6. Monekynapuaa abcopbumonnas cnexrpockornuns B Y- u suau-
moit obaacru (cnexrpoporoMerpHa, dotomerpun). Ipoueccei, npusosa-
M€ K BO3HHKHOBEHHIO aHAIMTHYECKOro curHana. Hamepeuue ananurnye-
CKOTrO CHrHana.

7. OcHoBHBiE NPHEME], HCTIONBL3YEMEIE B CNIEKTPOPOTOMETPRUECKOM
anamr3e: npaMas crexrpoGoToMeTpHs, GOTOMETPHYECKHE PEaKLIMH, IKC-
TpakuHOHHas QoromMerpuAa, (OTOMETPHYCCKOE THTPOBAHHE, PA3HOCTHASN,
MPOU3BOHAA M MHOTOBOJIHOBAR CHEKTPOQOTOMETPH.

8. HK-cnexrpockonus. [Ipotiecch, NpHBOAAIINE K BOSHHKHOBEHUIO
BHAINTUYECKOTO CHrHala. Mismepenye aHanuTH4eckoro curuana. [lpaktu-
4ecKoe NpHMEHEHHE.

9. ATOMHO-IM¥ICCHOHHa criekTpockonud. [Tpoueccel, fpusoasuwure
K BO3HHKHOBEHHIO aHAUTHTHHECKOro cHrxana. HiMepenne aHanuT4yeckoro
cursana. [Tpakruueckoe npuMeHeHue.

10.JromunecnenTHele MeTob aHamm3a. Knaccuduxauns, npuunna
BOZHHKHOBEHMA, OCHOBHbBIC XapaKTEPHCTHKH H 32KOHOMEPHOCTH JIOMU-
HecueHund. Bnnsnue paanuudeix GaxkTopos Ha HHTCHCHBHOCTH ¢ayopec-
LEHIMM PacTBOPOB.

11.Yerpolicteo # npuauun paboTsl NpuOOPOB, NPHMEHAEMBIX AN
namepeHna GuyopecueHuMy. OCHOBHBIE NMPHEMBL, HCHIOJIL3YyEMbIE B SO~
MHHECLCHTHBIX METOJIaxX aHaNH3a.

38).18‘"(, npeanaraeMbie AJif pCHICHHA HR 32AATHH

1. Monsapssi#t xo3pPpyuneHT NOMIONICHHS aCKOPOHHOBOK KHCNOTSI
(M = 176,1 r/mons) npu 245 uM pasen 7,50-10°. Paccunraiire yacnbubii
K030 PUUMEHT TOTVIOWEHHA aCKOPOMHOBOM KHC/IOTS! NPH RAHHOM AnHHE
sonHbl. IIpH Kakoii KOHUEHTpaUMd ACKOPGHHOBORX KHCAOTHL (MOAB/A,
MK[/M) ORTHYECKAad MROTHOCTH PAcTBOPA, HAXOMMMIETOCE B KiOBETEe C
Tomuuuoft 1,00 cm, npu 245 um Gyner paena 0,025? Oveer: 426; 3,310
Moub/J1; 0,59 micr/man.

2. PacrBop ¢ KOHUEHTpauMedl HuaHokoSanamuHa (M = 13554
r/mons) 20,0 mxr/Ma, Haxoagmmiics B Kiosere ¢ TomunHofk cnoa 10,00 mm,
umeer npu 361 um onTuueckyo nnotrocts 0,414, Paccunraitre MonspHblii
H ylenvhbtii Koa(pPHIMEHTE! NOrNomeHna NHAHKo6a/laMHHa NPpH JaHHOMH
nnune BonHel. Ovber: 207; 2,81-10°%

3. Hasecky awrubuornka pudamnmmna maccoft 0,1100 ¢ pacreo-
punu 8 Meratone, nonyuus 100,0 ma pacteopa. ANHKBOTHYIO YacTh npu-
TOTOBAEHHOrO pactsopa oOnEMom 2,00 ma pazbaswin no 100,0 mn ¢poc-
darubiv GydpepHuiM pacrsopom. OnTuyecKkas NHOTHOCTH MOAYHEHHOrO
pactBopa npH 475 HM B KioBere ¢ Tosmuuok cion 10,0 MM okasanacs pas-
Ho#i (,400. Paccuuraiite Maccosyio nomo prudamnuipina B npenapare, ec-
M yaenbRbHE xo3dgduumMeHT NoromeHns €ro npH JaHHOR A/THHE BOSHLI
pasen 187. Omser: 97,2%:
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4, OnTHYeckad NMIOTHOCTH PACTBOPA ¢ HEM3BECTHON KOHUEHTpaumel
303MHA, M3MEPEHHad OTHOCHTE/ILHO HMEIOLlero Takoe Xke 3xHavenue pH
pacTBopa ¢ KOHHeHTpauued 303uHa 2,0-10”° Mons/n pasna 0,760. Paccan-
TaiTe MONAPHYIO KOHUSHTPAUMIO 303HHA B MCC/ICIYEMOM PAcTBOpE, eciau
MOJAPHBbIR KO3G(DHLMEHT NOINOILECHKS €r0 B YCROBUAX H3MEPEHHUR ONTH-
4ecKOM .MOTHOCTH paseH 9,50-10%, a BCe M3MEPEHHA NPOBOAMNM B KiOBe-
Tax ¢ TOJLKHOM cn0g 1,00 cm. Oraer: 2,8-10°5 Monn/a,

5. Pacteop xuHuHa & 0,05 M H,S0, ¢ koHueHTpaieli pacTeoptH-
Horo BewlecTBa 0,40 MKr/Ma Hmeer HHTEHCHBHOCTh (yopecuenuun 120
el., a pacTBOp C KOHUEHTpauueit aroro Bewecrsa 0,60 Mxr/mn - 170 en.
Kaxoea Macca (MKr) xuHKHHa, conepxatuerocs B 100,0 mn pactsopa, xoto-
phIff B TAKHX K€ YCIOBHAX HMEET HHTEHCHBHOCTD duryopecuenuuy 140 ea?
OrBeT: 48 MK

6. PacTBOop ¢ Hem3aBecTHOH KoHUeHTpauMell (QONHEBOH KHCROTHE
MMEEeT UHTEHCUBHOCTS dnyopecueHuud 100 en, npu noGaBneHun Kk faHHO-
My pacreopy 10,0 Mxr donueBoli KHCIOTbI HHTEHCHBHOCTS (yopecties-
UMK pacTBOpa cTana pasHol 150 en. PaccunTtaitte Maccy gonuenoii xucno-
Thl, cOAEpxkalleics B HCXoAHOM pacTsope. OTBeT: 20,0 MKT.

Boinonuenue nabopaTopHoii paGorbl «Pomomempuue-
cxoe onpedenenue dceneza (III) e sude muoyuanammnozo Kom-
naexcay»

1. ocTpoetine rpagyHpoBotiHoro rpaduka

B MepHEie k0a6s1 BMecTMMOCTBIO 50,00 MiT HOCAEAOBATENLHO BHOCAT
ot 0,50 no 3,00 Mn craHoapTHOrO pacTBOpa Xejie3a ¢ KOHUeHTpauued
Fe(+3) 100,0 mxr/mn. B xaxayio xonfy npuGarnsior no 5 ma 10% pac-
TBopa KSCN, noBOAAT BOOH IO METKH ¥ NEPEMEILHBAIOT. 3aTeM HIMepA-
1OT ONTHYECKYIO IUIOTHOCTh KAKAONO PacTsopa Ha $oTONEKTPOKONOpH-
merpe (KDK-2, KOK-2MIT) npu crerodunsTpe ¢ MaKCHMyMOM NIpONyC-
kanua npu 490 UM B WoBeTe ¢ Tomuunoi cnoa 1,00 cm. Monyuennsie pe-
3ySIbTAThi PEACTARMMIOT B BHAE TaOAHULIBL. '

V (Fe’"), mn 0,50 1,00 1,50 | 2,00 2,50 { 3,00
C(Fe™™), mxrmn{ 1,00 | 2,00 3,00 4,00 5,00 6,00
y .

Mo nonyvenHMM HaHHBIM METONOM HAHMEHBIUIHX KBAMPaTOB pac-
cyUTHIBAlOT ypasuenHe 3asucuMmoctd C or A (obpatHoe ypasheHnue rpa-
AYyHPOBOYHOTO rpajuxa).

Pacu€r ypasHeHH® M rpadHHECKyI0 MHTEPNPETALHIO NOAYYEHHLIX
DaHHLIX PEKOMERAYETCA NPOBOJMTL ROJ PYKOBOACTBOM MpenoAaBarens ¢
NOMOIIBIO IREKTPOHHBIX Tabnui Excel 1nm ananoruusoi xomnbsotepHoH
nporpaMMul
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2. OnpeneneHne Macchl Fe*' s npote

NoaydeHHy0 npoby KONUUECTBEHHO MMEPEHOCAT B MEPHYIO Konby
BMecTHMOcThIO 50,00 Mi, npubasnsior S Ma 10% pacrsopa KSCN, noso-
DAT BOAOM AC METKH M TIEPEMEIIHBAIOT. [/l3mepsuor ONTHYECKYIO FUTOT-
HOCTB MONY4S8HHOIO PacTBOpa B YCNOBUAX, ONHCAHHBIX Bolile. [To paccuy-
TAHHOMY oGpa-momy YPABHEHHIO TPRIYHPOBOYHOra/IpadHka ONpeneasioT
kouueutpaunio Fe** B pacteope (C,, Mkr/mn), 2 aarem no dopmyne m =
C-50,00 --maccy Fe** B anamuupyemoii nipo6e.

Brinoanenune naGopatoproii paGorm «Piayopumem-
puveckoe onpedenernue pubograsunan

1. MocTpoerne rpapyupoBOYHOTO rpaduKa

B mepHiie kon6ut BMecTumoctsio 100,0 Mn nocsieqosaTenbsHO BHOCHT
0,20; 0,40; 0,60; 0,80 u 1,00 Mn cranpapTHOro pactsopa puGodnasuna
(40,0 mxr/mMn), NOBOAAT BOAOM A0 METKNM H NepeMetunsarot. HaMepmor un-

TEHCHBHOCTH (YIYOpecHeHIMn muxoro pacraopa. [lomyueHHbie peayaLTa-
THl MOMELIAIOT B TAGHLLY.

V(pubodnasnna), mn 0,20 | 0,40 | 0,60 | 0,80 | 1,00
C(pubodnasuna), mxr/ma i 0,08 | 0,16 | 0,24 § 0,32 | 0,40
I

Mo nomyyeHHBIM JaHHBIM METONOM HaWMEHBIUMX KBAApPaToB pace
CUMTBLIBAIOT ypaBHeHue 3apHcnMocTH C ot 1 (oOpatHoe ypaBHeHMe rpa-
AYUPORBOUHOTO rpaduka).

2. Onpenenenne maccot pubograsuna B npoGe

Tonyuennyio npoby KONMMECTREHHO NEPEHOCHT B MEPHYIO KOAOY
pmectuMocThio 100,0 M, J0BOAAT BOAOH 0 METKH U NEpEeMEIHBAIOT.
HamepaloT vHTEHCHBHOCTD (UIyOpecUEHLMH MONy4YeHHOro pacteopa. [1o
PACCUHTAHHOMY OOpaTHOMY ypaBHEHHIO rpaJyHpOBO4HOro rpaduxa onpe-
IOENAOT KOHUEHTpauMo pubodnaruna B pacrsope (C,, MKI/MI), a 3aT€M MO

¢opmyne m = C-100,0 - mMaccy putodnaruna B ananmusupyemoi npobe
(Mkr),

3augrue 10

XPOMATOI'PAOHUYECKHUE
METOIbI AHAJIN3A

ean 3auaTna

1. 3HaTh:
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¢ ofurylo XapakTepuCTHKY M KiaccuduUxaimo XpOMETOrpadIMEcKMX METONOB
palfenesnd W ONPEACNEHMA BEWIECTB; CYMHOCTE XPOMArorpaduyecKoro pasaecne-
HUA, NPWiKHDE PA3MBIBAHMHSA XPOMaTOTPagiMEeCKkuX NIKOB.

¢ OCHOBHbIC XpOMaTOrpadUUECKHe XAPAKTECPUCTUKH YHACPHKHBAHHA, NIPAMETPHI
XpOMATOrpadu4eckoro NMKa H NapaMeTpbl Pa3ACACHUR BEIMECTB; CROCOGHI MACHTH-
duxauuy H KOMMIECTBEHHOTO ONPEACACHHA BEWIECTB, HCMORb3YEMLIE B XpPOMaTO-
rpaduu; ,

*  obLfyt0 XapaKTEPHCTHKY, KNACCHDHHKALMIO H 05/IACTH UIPRKTHYCCKOTO NpHMEHe-
HHUS METOA0B a30BO{l H KONOHOYHOH )KHAKOCTHO#H XpoMarorpadni;

®  HAZHAYCHHC OCHOBHLIX Y3JI0B H NPUHUKA PaCoThi rAIOBOTO N WMIAKOCTHOTO XPo-
marorpada:

»  06uIy10 XapaKTCPUCTHKY NOABHKHBIX K HCNOABHXHLIX a3, HCAOML3YEMBIX B Fa~
3080# 1 BuicokodPdexTHBAOM KUAKOCTHOI XpomaTorpadmu, ¥ TpebGoBauuA, npeaL-
ABNACMbIE K HUM;

® OCHOBHSHIE NPHHUHNE! YUIOCKOCTHOM %HMAKOCTHON XpoMaTOrpad#H M NpHMeHe-

HHE €& B aRANM3e, ANTOPHTM NONYUCHHA H RHTEPAPETALNMA NIOCKOCTHRIX XPOMATO-
rpaMMm, :

2. Ymerts:
®  [POBOANTL OTIPEACHCHME XJIOPHAA HATPHA METOIOM HOHOOOMEHHOW XxpoMaro-
rpaduy.

Bonpocsi A1 CAMONIOATOTOBKH

1. Xpomarorpaus. [Ipunuun meropa. Knaccndukauns xpomaro-
rpadHUecCKHX METOROB. )

2. XpomarorpapHyeckue NAPAMETPbL: OCHOBHBbIE XAPAKTEPHCTUKH
BHEWHEH XPOMATOrPAMMbI; XapaKTEPUCTHKH yAECPKMBAHHS; Xapakrepu-

CTUKH, MCNOML3YCMBIE AN KONMUYCCTBCHHOrO ONPCACNICRNS BEILIECTB.

3. Teopuu xpomarorpadmueckoro pasgenenvsa. Teopus Xxpomaro-
rpaduueckux Tapenok. KuHernyeckad Teopus (ypaBHemue Bau-

Heemrepa).

4. I'asopas xpomarorpathus. O6Inas XxapakTepHcTHKA M Klaccuu-
KaLMA. Y CTpoficTBO # NpuuLmi paboTs! ra3oBOro xpomarorpada.

5. Ocobennoctn razorsépaoda3Hoil ¥ razoHIKOCTHOM XpoMaro-
rpaguun. XapakrepucTHka NOABMAKHBIX, HEMOABIKHEIX (a3 ¥ HoCHTEne.
[TpakTHueckoe npyMeHerne.

6. XunkocrHas xpomarorpadus. OOIIad XapakTepucTHKa ¥ KIac-
cuukauma. [TpakTHueckoe npumeneHue BeICOKO3(PEKTUBHON KHAKOCT-
Ho# Xpomarorpadun B hapManeBTHYECKOM aHaNU3e.

7. Ycrpo#icTBo ¥ MpHHUMD PaOOTE! KUAKOCTHOTO XpoMarorpada.

8. INnockoctHas xpomartorpadua (6ymaxkHas, ToHkocnoiHan). Xa-
PAKTEPUCTHKH MONBWKHLIX U HEMOMBWIKHGIX (a3, Meroguka nomyueHus
FULOCKOCTHOIT XpOMATOrpaMMmbl.

9. Ananu3 nnockocTHolt xpomarorpammsl. [lpaxruaeckoe npume-
Henve GyMakHOIt M ToHKoCHOHOK XpoMaTorpaduu.

10.HoHooOMeHKHan xpoMaTorpadhus. XapaKTepHCTHKA HEROABHKHbBIX
¥ NONBIKHLIX (a3. lonooOmennoe paprOBECHE.
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11.T1pakTHdgeckoe nPHMEHEHHE HOHOOOMeNHOH XpoMmaTorpadmuH.
IousTue 06 HOHHOK H HOH-NAPHON XpoMmarorpaduy.

12.3kcKmo3nontas  XxpoMarorpadpus. Mexaunsm pasgescHus, xa-
PaKTEpHCTHKA MCRONL3YEMBIX ‘FBEPALIX HOCHTENEH M  pacTBopHTENcH.
[Tpaxruyeckoe NPUMEHEHHE,

3apauu, apepJaraemMble INd PCINCHHA HA 3aAHATHH -

1. Kaxo#i nomkHa GHTH BBICOTAa IKBHBAICHTHASA TEOPETHUECKOMH Ta-
penke (MM), uTOOH B KONOHKE AIMHONK 200 CM WHPHHA NHKA HA TIONOBHHE
BLICOTHI IJIA BEILECTBA CO BpeMeHeM yAepxuBaHusa 5,00 muu Onina Oni
pasHa 15,0 cex? Orser: 0,909 mm.

2. Paccuwraitre 3Ha4eHHE NOrapHQMHYECKOro HHAEKCa YAEpKHBA-
Hux Kopaua 1111 HEH3BECTHOrO COSTHHEHUS, €CTH B YCIIOBHAX ra3oXpoma-
Torpagu4eckoro onpeAcneHns ero MCHpaBNCHHOE BpeMA YAEPKUBaHMS
cocragiifeT 4.2 MuUHYTol. HCnpaBneHHbIE BpEMEHa yAePHBAHHA H-HOHaHA
H H-JCKaHa B AAHHBIX YCIIOBHAX PaBHbl 3,5 n 4,8 MuHyTh. OTBeT: 958,

3. Hasecky obpa3iia N€KapCTBEHHOTO BEILIECTBa HOOTPONHIIA MACCOMH
0,1000 r pacreopwiy B BoAie, noxyuus 250,0 mit pactopa. 3atem 1,0 mxn
MOJY4eHHOro PacTBOpa BBOAWIH B_MCIIApHTERb XpoMmarorpada U onpexne-
Jsuth MetooM KX, PaccudtaifiTe MacCoBYIO A0S0 HOOTPONKNA B HCCJIE-
nyemoM oGpasnue, ecitu npH BBEACHMH B XpoMartorpad) noay4eHHOro pac-
TBOpa MIOIIANE MHKA, COOTBETCTBYIOMIETO HOOTPONMMITY, 0KA3anach paBHOH
160 mm2, & npy BeeacHny 1,0 MKi1 pacTsopa ¢ koHueHTpauueii Hoorponuna
500 mMkr/mn - 219 mM’. OTBeT: 91,3%.

4, Ipu rasoxpomarorpadyyeckoM ONpeResiCcHUH BLICWIMX HHPHBIX
KHCJIOT B pancosoM macsie 6bUTH fI0NTyueHB! clieflyioue NaHHbIe:

Kucaora S(nuka), ycsi. eauuumn
flaNEMHTHHOBAA 500
CTeapHHOBas 2320
onenHoBad 400
JIMHOJIeBas 1100
apaxHaoHoBadt 525
IpyKOBas 180

PaccunTaliTe MaccoByo 20/MO 3pyKOBOH KHC/IOTH B CMECH BBICLUHX
XKMPHBIX KUCJIOT H ONpEACNHTe, MOXET MU JaHHei obpasen macna 6urTh
HCIoONb30BaH JUIA NPOH3BOJICTBA MaprapyHa (Maccoead JONA 3pYKOBOH KH-
CIIOTHI HE JOJDKHA MpeBblLaTh 5%). OTBeT: MoxeT, 3,6%

5. Paccvuraifre 3HaYeHHE DPa3pelieHHS [UIS XJIOPHAOB TETPadTH-
JIAMMOHHA H TeTpabyTHNaMMOHHA NMPH MX padaeiesud MerogoM TCX, ec-
nu npy BHIGPAHHLIX YCIOBHUAX XpomaTorpadypoBanus PACCTOSHME MEKTY
HEHTPaMH MATEH JAHHBIX BEUIECTB PaBHO 6,4 MM, 8 PACCTOAHMA MEKAY
BepxHeH M HIDKHEH rpaHnlaMH nAaTHa - 4,4 MM Uis OAHOTO BellecTsa U 4,0
MM ang apyroro, Orser: 1,5,
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6. Nunamugeckas €MKOCTh HEKOTOPOTO CHIBHOKMCIOTHONO KATHO-
HooOmenHnKa cocrannseT 5,0 MMonb/r. Kakoit MakcumannHbii 0GbEM pac-
TBOpa ¢ konuenTpauueii NaCl 9,0 r/n MoXKHO NPONYCTHTH Yepe3 KOSIOHKY,
B KOTOpO#i naxomurea 5,0 r Takoro uonoobmenunka B H'-gopme, yrcbn
sce 1ouel Na* samecTHnuch Ha uont H'? Orser: 0,16 a.

JlabopaTopras pabora «Onpedenenue xnopuoa nampus
MEMOOOM UOHOOOMEHHOU XpOoMamozpaghuuy»

CymHOCTE NOHOOOMEHHOTO OMpEeleNeHMa XAOpHIa HATPHUS 3aKIO~
qaercs B cieayiomem. Heenenyembiii pactsop NaCl meanenso nporycka-
10T 4epes cnofi Haxomsmerocs B H-popme karvonnta. KaruorHoobmennan
peakuus Mexay nonamu Na', naxonammumuca s pacteope n H-gopmoii xa-
THOHOOOMEHHHKA UMEET CRCAYIOWHI BRI

RH + Na' & RNa + H
H-dopma Na-goprea

Buinenusiuecs uoHb H', KOSMYECTBO KOTOPHIX IKBHBRICHTHO KO-
JIMYECTBY CONEPIKABLMIMXCS B AHANTU3NPYEMOM pacTsope moHos Na', Tut-
PYIOT CTanAapTHuM pacTBopom NaOH.

IToozomoexa xamuonuma x pabome. TpeapapHTENLHO 3aMOYCHHBIH
B BOJE KaTHOHMT MOMEWANOT B CTEKIASHHYIO KONOHKY H MPOMBIBAIOT He-
cxonbko pas 40-50 mn 3% pacrsopa HC), ocrasnas ero kaxawiii pas Ha He-
KOTOpOE BpeMs B KOHTAKTE C PaCTBOPOM KHC/IOTE. 3aTEM KATHOHMT Npo-
MBIBAIOT JUCTHANTHPOBAHHON BONOH N0 HEATPaIILHON peaxnuy NO yHUBEp-
canbHOIl HHAUKaTOpHOIl Oymare. [locne Toro, kak KATHOHMT OyAET OTMBIT,
€10 3aTURAT AHCTIWLIHPOBAHHON BONOH N0 «3epkania». Mexiay 3EpHamu
copbenra He A0/MKHO ObITh «IMyCTOT».

Onpedenenue NaCl nposodam no caedyroweti memooduxe. Ilomyuen-
HYIO 3aaJy KOJMUYECTBEHHO TEPEHOCAT B MEPHYIO KONby BMECTHMOCTLIO
100,0 M 1 posoasaT Bopgoif 40 MetTku. 3arem 10,00 Ma npUroToBACHHOrO
PaCTBOpPA BHOCAT B KOJIORKY C MPUIOTOBNEHHbIM xaTouutoM 8 H'-Gopwme,
OTKPHIBAIOT KPaH KOJOHKH U MejjeHHo (Co ckopocthio 20-25 xanens B
MUHYTY) BBINYCKAIOT PpacTBOp B KOAOY WIA THUTPOBAHHMA A0 MOABNCHUA 38-
PEH KaTHOHUTA HAJ MOBEPXHOCTHIO PacTBOpA. 3aTeM KOJOHKY NPOMBIBAIOT
AWCTH/LUIMPOBAHHON BOJOA A0 HEHTpaibHOH peakuMu NO YHHBEPCAIBHOMH
uHauKkaTopHOii Gymare, [TpombiBHBIC BOABI NMPHMCOSIMHAIOT K DPAcTBOPY,
HaxopdlleMycs B konbe s TurponaHuA. [Tomydenmsiit o6beaunEunsiii
pacteop turpywoT 0,1000 M NaOH ¢ MeTUIOBBIM OpaHKEBEIM.

Maccy NaCl e ananusupyemoii npobe paccuumeisaiom no gpopmyne

C(NaOH) - V(NaOH)-10~> - M(NaCl)- V,
vI’l
rac M (NaCl) = 58,44 r/monp, V= 100,0 ms, V= 10,00 mn

m(NaCl)=
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@ NPHIOXKEHHUE

i Tabanua 1.
3navenus kos@duyuenma a ¢ pacwupenrom ypaerenuu [lebas-Xworxen
Honwnt a, A
AP, Fe¥, cr, Hs0° 9
Mg** 8
Ca™, Cu™, Zn®, Fe¥", Li* 6
S, Ba¥, Hg™* 5
Na", POs*, CHyCO0, SO, 105, CrO 4
K*, Cr, Br, I, OH’, NOy, HCOO', ClOy, BrOy’ 3
NH,', A_i 2.5
Ta6nnua 2.
Benuuunet K, u pK, nexomapuoix xucnom (soomvie pacmeoput)
Kucnora K, PK, Conpaxéunoe
OCHOBAHNC
wasenesaq H,C;04 5610° | 125 HCO4
docopas H3PO, 7110% | 215 H,PO/
Caftm|nonan CgH4«(OHYCOOH 11107 297 CHLONCOO
NTHMOHHAR HiX 7410° | 3,13 HX
¢TopoBofOpoaHan HF 6,110 | 321 F
MypaBbHHAR HCOOH 1,810 | 3,75 HCOO
GersoiHan CeHsCOOH 6,3-10° 42 CeHsCOO
ruapookcanar- HCO4 5430° | 427 C04
AHMOH \
JHTHApOLHTpAT- HX 2210° | 4,66 HX*
AHUOH
yKcycHan CH;COOH 1,7510% | 4,76 CH;C0O
yrojtsuas CO; + H0 45107 | 635 HCOy
FHAPOIHTPAT-BHIOH HX* 40107 | 6,40 x>
CepoBOAOPOMHAs H:S 10107 | 6,99 HS
auruapodocdar- HPOy 61-10% | 721 HPO*
AUMOH
GopHas H;BO; 575101} 9,24 [B(OH)M]
KATHOH AMMOHMA NH,* 575160 ] 924 NH;
LIMBHOBOAOPOAHAA HCN 5010 | 93 CN
ruapokapGouar- HCOy 4810" | 1032 co*
AHHOR
rlmpO(bocq:a'r-armouJ HPO,~ 50102 | 123 PO&
ruapocynbbua- HS 25100 | 126 s
ANNOH
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Tabnauua 3
Obwue KoHCMaHMYbL 06pA306aHUA HEKOMOPLIX KOMNAEKCOE

Coennnchue | Igp I 8 |1 Coenlmemlel_lgp ] B |1

AMMHAKATH TAA0reHUARbLIE

[Ag(NH3pl | 723 | 1,710 | O {AgBr] 438 | 2.4.10° 0
[CANHa) | 656 | 3610° | 0 | (AgBe) | 734 | 2200" | o
[Co(NHs)}}* | 5,07 | 1210° | © [AgCl) 304 1 10100 | o
[CuNH3P ] 12,03 | 1,07-102 | 0 | [AgCLT | 504 | 1,1.10° | o
{ZaNH3)J** | 9.08 | 1210° } 0 [Agh] 6,58 | 3810° 0
WNitNHs)e* ] 7,47 | 30100 | 0 {Aghl 1,74 s510" | o

THAPOKCOKOMILACKCH! (AIF]* 20,67 | 4,7.10% 0
ZaOK)}" | 148 [ 6310" | 0| (FeFe 160 | 1310% | o
([CHOH)) | 286 | 4,010 | O | ([HgBr] [1733) 23107 | 05
faioHyl | 33 f 110® | o | (Hegc) [1322) 1,710° | o
[Fe(OH)] ] 344 | 2510* | O [Hela] 2382 | 66102 | 05
UHARKANLIC B THOURARATHLIE womnackens ¢ JATA

[Fe(CN)J* T 369 | 791
(Fe(CN))* | 439 | 79.10°
[AgscN] | 4,75 | s.610°

MgY™ 8,7 s010° | 01
PbY> 180 | 1,010" { 0,1
AlY 16,1 1,310 } 03

cooeoooo
]
~

[Ag(SCNYJ | 823 ] 1,7-10° 10,7 | 5010 | 0.
[Fe(scNF* | 3,01 | 1010° ZaY* 165 | 3210 | 0.
[Fe(SCN);) | 4.63 | 4310 Bay> 7,8 | 6310' | 01
[CuscNyg*] 6,52 | 33.10° Fey* 143 { 2010" | 01
Apyrie NiY* 186 | 4010" | 01
[Ag(S:0:) | 1346 | 29108 | o BiY 279 | 79107 | 0,1
FeY" 25,1 13.10% | 0,1
Tabarua 4

3nauenus Kg HeKomopbix éewjecms

Uuppoxcnas| Canorennan | Kapbonatu | Cyanduas ®ocharni
Cr(OH)y AgCl BaCO; Ag:S AgsPOy
6,3-10°% 1,810 4,0-10™ 6,3-10% 1,310
Cu(OH) AgBr CaCO; CuS Rax(POy):
83100 5310 3,810° 6,3-10% 6107
Fe(OH), Agl PbCO, FeS Mgy@PO,),
6310 8,3-10" 7,510 510 110"
Mg(OH), Hg.CL SrCO, HgS Pby(POy),
6,0-10° 1,3-106" 1,110 1,610 7,910
Ni(OH), PbCL, ZaCO; Mn$ Sry(PON
2,0.10°" 1,6-10° 1,45-10°" 2,510 1-10
Zn(OH), Cul NiS ZaxPO4):
1,410 1,110 32-10"° 9,1-10%
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Oxcanarsl Cysbgarh I nanunant Xpomarsl Jipyrne
BaC,04 BaSO; AgCN Ag:CrOy AgSCN
1,1-107 L1107 1,4-10°' 1,110 1,110
CaC,0, CaSO, Zn(CN); BaCrO, Ba(BrOs)
2,3-10° 2,5-10° 2,6-10°"3 1,2-100 5,5-10°
PbC,04 PbSOQ, CaCrQ, Ba(103);
4810 1,6-10® 7,110 1,510°
ZnC 0, SrSO, SrCrOy NalO,
2,75-10° 3,2:.107 3.6-10° 3-10°

Tabauua 5.
3uauenun E° nexomopwrx noaypeaxyui
Ox né Red E,B OX ne Red E,B

Ag' 1 |agd +0,7994 |Cu™ 2 iCul +0,345

AgBrl 1 |Agd+Br +0,07] [Cu®+I 1 jculd +0,86

AgCH 1 [Agl+Cr +0,222 [re®* 2 [Fed -0,473

Agld 1 |agl+r +0,152 [Fe** 1 |Fe** +0,771

Ag(NH;)," 1 [Agl+2NH;* | +0,373 [Fe(CN)* 1 fFe(CN)" 1 +0,364

N 3 Al 1,66 {iy 2 pr +0,545

Al(OH); 3 JAN+30H 2229 a1t 2 {L+cr +1,19

Br 2 Br +1,087 {lO;+6H" 6 [I+3H0 +1,08

BrOy +6H" 6 |Br+3H,0 +1,45 MnO,+8H*| § ﬂMn“MHzo +1,51

Ce® I o +1,77 1806 2 sS04 +0,09

Cl,T 2 [acr +1,359 |S,04% "2 rsol +2,01

cr' 1 e 0,41 |sn* 2 fsn® +0,15

Ccr 2 Cr 091 |z 2 lznd 0,764

CrO7+14H* | 6 RCP"+7H,0 | +1,33 |Zn(OH), 2 Zadr20H | -1,245

Tabanua 6.
Kpumuqecxue 3rAYEeHUA Q—xpumepwl
n UYncnosbie 3Rauenns 1 Q (1-a; n)
P =090 P =095 P =0,99
4 0,68 0,77 0,89
5 0,56 0,64 0,76
6 0,48 0,56 0,70
7 0,43 0,51 0,64
8 0,48 0,55 0,68
9 0,44 0,51 0,64
10 0,41 0,48 0,60
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Tabnuua 7.

Kordppuyuenmel t pacnpedenenus Cmoiooenma

Hucao crenencit

csofuoam f

JioBePUTCALHAS BLDORTHOCTS | - O

0.90

0.98

0,98

0,99

6,31
2,92
2,35
2,13
2,02
1,94
1,90
1,86
1,83

1,66

12,71
4,30
318
2,78
2,57
2,45
2,37
231
2,26
223
2,20
2,18
2,16
2,15
2,13
2,09
1,96

31,82
697
4,54
3,75
3,37
3,14
3,00
2,9
2,82
2,7
2,
2,68
2,65
2,62
2,60
2,53
233

63,60
9,93
5,84
4,60
4,03
3N
350
3,36
3,25
3,37
3.1
3,06

Kpumuueckue snavenun F (a = 0,05)

Tadanua 8.

Il

Jr=\

2

3

4

S

6

]

19

- T R NN S )

161
18,51
10,13
7N
6,61
5,99
5,59
5,32
5,12
4,96

4,75
4,67
4,60
4,54
435
4,08
4,00
3,84

200
19,00
9,55
6,94
5,79
5,14
4,74
4,46
4,26
4,10
3,98
3,88
3,80
3,74
3,68
349
3,23
3,15

2,99

216
19,16
928
6,59
541
4,76
435
4,07
3.86
N
3,59
3,49
34l
3,34
3,29
3,10
2,84
2,76

2,60

225
1925
2,12
6,39
5,19
4,53
4,12
3.84
3,63
3,48
3,36
3,26
3,18
31
3,06
2,87
2,61
2,52

2,37

230
19.30
9,01
6,26
5,05
4,39
397
3,69
3,48
3,33
320

3.1

3,02
296
2,9
2,71
2,45
237
2,21

234
1933
894
6,16
4,95
4,28
3,87
3,58
337
3,22
3,09
3,00
2,92
2,85
2,79
2,60
2,34
2,25
2,09

239
19,37
8,84
6,04
4,82

242
1939
8,78
5,96
4,74
4,06
3,63

248 254
19.44 19,50
8,66 [8.53
5,80 5,63
456 }4,36
3,87 [3.67
344 323
3,15 [2,93
293 |21
2.77 |2.54
2,65 [2.40
2,54 §2,30
2,46 {221
239 |2.13
233 |2,07
2,12 {184
1.8 J1.51
175 |1,39
1,57 {1.00
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