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Ananumuueckas xumus - 5170 HayKa O MCTOJaX OIIPCACIICHUA
XUMHUYCCKOI'O COCTaBa U CTPYKTYPbI XUMHYCCKHUX CUCTCM.

Ananumuueckas xumus \

YTto? — S CKOMnbKO?

UHCHPYMEHMAIbHbIU
XUMUUECKUU —

l’[pez]MeT AHAJIUTHYECKON XUMHUH — COBCPHICHCTBOBAHUEC CYIICCTBYHOIIHUX A
N pa3paﬁoTKa HOBBIX METO/0B aHAJ/JIN3a, UX MMIPAKTHYCCKOC IPUMCHCHUC,
HCCJICA0OBAHUE TCOPCTUYCCKHUX OCHOB AaHAJITUTHYECCKUX METOIOB.

OcHoBHadA HeJb — 00eCIeYUTh B 3AaBUCUMOCTH OT MOCTABJIEHHOM 3a/1a4H
TOYHOCTb, BLICOKYI0 YYBCTBUTEJIbHOCTh, IKCIIPECCHOCTDH U (HUJIM)
U30MPaTeJIbHOCTH aHAJIHU3A.




Buani ananusa
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- 9J1IEMEHMHbBLU AHAIU3 — DTO

- QYHKUUOHAIbHBLI AHAIU3 — DTO
YCTAHOBJICHHUC HAJIMYNS U YCTAHOBJICHUC HAJIUYHS U
KOJIMYECTBCHHOTO CONEPXKAHUS |  KoNMdeCTBEHHOTO COMepKaHHs
XUMHYECKHUX DJIIEMEHTOB B (yHKIIMOHAIBHBIX TPYII B

BEIECTBE, TO €CTh HAXOXKIECHUE €TO MOJIEKYJIAX OPTaHMYECKUX
JIEMEHTHOTO COCTABA; ‘ COCINHCHUI;

y A v
a )

- MOJIEKYAAPHBLI AHAIU3 — DTO )
YCTAHOBJICHUC HAIUYUS U
KOJIMYECTBEHHOT'O COAEPKAHUS
MOJICKYJ WHINBUIYaIbHBIX

XUMHUYECKUX COCIUHCHUN B
BEILIECTBE, CMECAX U MaTepuaiax;

- ¢hazoewlii ananuz — 3TO aHATIN3
BEIIECTBA HA HAJTUYHE B HEM
OTJCIBHBIX (a3, pa3INyAIOIINXCS 110
CBOMM XUMHUYECKHUM U (PU3UYECKHUM
CBOMCTBaM M OTJACJICHHBIX APYT OT
JApyTra MOBEPXHOCTSIMH pasjera.
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Bua aHanuaa

Macca BewecTBa, r

ObbemM pacTBopa,

M
MakpoaHanus 0,1-1,0 10 -50
[TonymMmukpoaHanus 0,01-0,10 1-10
MukpoaHanus 0,001 - 0,010 0,1-0,5
YnerpamukpoaHan < 0,001 (go 10°) <0,01
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1. [Mpo6oomb6op - npouedypa omb6opa, KOHcepesauuu,
)y MpaHCcnopmupoeKU u XpaHeHusi nopuyuu eeujecmaa,
npedHa3HaquHou Os1s1 aHasnu3a.
- B~ !

'a) ﬂepeuqHaﬂ (2eHepasnbHas) np06a ombupaemcsi Ha nepeom amarie om
6osibwoll maccbl Mamepuana. Macca npobbl Mmoxem 6bimb 00 100 K2 U

o :
'/Z 6osiee. Ee 2nasHbIM ceolcmeomM siesisiemcsi npedcmaeumeanocmb
% 4 (coomeemcmeue cocmaea ﬂp06bl cpedHemy cocmasy aHaJiuupyemoeo

“w| ob6pa3sua). lNepeuyHasi npoba npoxodum u3mesibdeHue (OpobsieHue,
~ 4 pacmupaHue) u nepemeuwusaHue.

6) JlabopamopHasi (nacnopmHasi) npoba nosiydaemcsi nymem
COKpaweHus1 nepeu4yHou npobbl 00 Maccbl, Heobxodumou Onsi
ebInoJsIHeHuUs1 aHanu3oe (1-2 k2). NMpoba wugpyemcsi u xpaHumcsi 8 OTK
00 noJsIHo20 pacxodoeaHusi napmuu Mmamepuana.

e) AHanumu4deckass npoba omb6upaemcsi om snabopamopHoU Onis
npoeedeHuUsi aHasluza nymemMm 83siImusi MOYHOU HaBeCKU Ha
aHasiumu4veckux eecax. Macca npob6bi 06bI14HO 00 1 2. j




2. Ilpooonoozomoeka — COBOKYNHOCMb O€UCMEUU HAO 00beKmom
AHAIU3a C UENbI0 NPespauwieHus npoovl 6 NnoOX00Auyl 0.1
nocneoyrnouiezo ananuza Gopmy, a makoice ons
KOHUEHMPUPOBAHUA/PA30ABIeHUA  aHAIU3a U Uu30aeleHus  om

Mewmanuux aHaiu3y KOMnOHEeHmoe.
Ocnoenas 3aoaua npoOONO02OMOBKU — NOO20MOBKA eeuiecmea O

ONnpeoeeHHo20 euda anaiu3a

Q l?ﬂ.ﬁ‘l‘i«fu . i (C IHI -

3.Memoowl pazoenenus u KOHUECHMPUPOBAHUSA:

OUCMUNTAYUA, 8bINAPUBAHUE, 0CANHCOCHUE,
3l<cmpam4u;l, copoyus, xpomamozpad)uﬂ

\\9\”\110
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4. Ilposeoenue xumuueckozo ananu3a

Tumpumempultecmte (eomomempultecmte) Memoonl - uimepenue oovema

pacmeopa peaxKmuea uUu3leeCmHoOu KOHUeHmpauuu, pacxodyemozo 011
peaxkyuu ¢ OI’lpeoeJl}leMblM eeuiecmeom.

Fpaewnempuuecxue mMemoont - Uimepenue maccol onpedeﬂﬂemozo
KOmMnonenma, 8blOCTIEHHO20 6 8UOE eewecme onpedeﬂermozo cocmaea.

InexkmpoanaiumuyecKkue Memoovl - OCHOBAHBL HA IJIEKMPOXUMUUECKUX
ABNICHUAX, NPOUCXO0AULUX 8 UCCTIe0YEeMOll cpede UU HA ZPaHule pazoena

Qas.

CnekmpanvHvle  Memoobl -  OCHOBAHBI HA  63AUMOOCUCMEUU
AHATUZUPYEMO20 8eULeCBaA C INeKMPOMACHUMHBIM U3TYYUEHUEM.
Memoowl pa3zoenenuss OCHOBAHBI HA PA30ETEHUU C NOCAEOVIOUUM
onpeoenenuem (xpomamozpagus, snekmpoghopes)

Ilpouue memoowi

5. OoOpabomka nonyueHHbIX Ppe3yIbMAmMos aHAAU3A, UCHONb3YA  MEnOObl
MaAmemMamuueckoil CmamucmuKu.




Hpuuuunbl U MEmMOObl KAYEeCMBEHHO20 XUMUYECKO20 AHAU3A.

Xumuueckue peakyuu, npu npoeeoeHuUU KOmopuvlx Haoarooaemcsa anaiumuyeckuil Ighghexm
(cucnan) Ha3vleaomcs aHaIumuuecKumu XUMUYECKUMU  PeaAKUUAMU. Onu
OCYULEeCMBIAIOMCA C NOMOULbIO AHATTUMUYECKUX PeazeHmoe8 (PeaKkmueoes)

AHnanumuueckan peakyus
- 0019iCHA npomMeKams 00CMAMOYHO ObICMPO
-0blmb npaKmuyecKu Heoopamumoil.

AHanumuyeckue peakuyuu 0eaamcsa Ha peakyuu pazoeneHus (0moeneHus) u 00HapyyHceHus
(omKpovimus).

Peaxkuyuu pazoenenusn cayyxcam O NPAKMUYECKU NOAHO20 OMOE/IEHUA OOHUX 8euieche

(uonos) om opyzux.

Peaxuyuu oonapyscenus, Komopwie cOnpo8OMHCOAOmcsa 6HeuHum Ipgpekmom (oopazosanue
ocaoka, usMeHeHue OKPACKU, 6bloelleHue 2a3000pa3nvlX NPOoOyKmoes), cayxcam O0as
00Ka3amenbCmea HAIUYUs 6 pacmeope MoaeKyil 6euiecme, UOH08, PYHKUUOHAIbHBIX ZDYNN 6
cocmaee Op2aHuYecKuxX cOeOUHeHuil u m. 0.

Kaosicoan ananumuueckasn peakyus xXxapakmepusyemcs 1yecmeumenibHoCHvio Uil npedenom
oonapyscenus (110).
Jlna 6onvuwiuncmea ananumuueckux peakyuii Konyenmpawuonustii IO —

c .= 104 - 107 o/mn

!




Cnocoo evinoninenus

Ipooupounwiii
Mukpokpucmaniockonuueck
uu

Kanenvnoiu

B «3amkuymou kamepe»

>

Ananumuueckue peaxkuuu

i S0

Ilymu evinoinenus

«Moxkputir» ( peakuyuu,
npoucxooauiue 6 pacmeopax)
«Cyxou» (ucnonv3yemoe eeuiecmaeo
nooeepzaemcs oopabomke
(nazpesanuro, pacmupanuio) 6
meepoom  eude  (OKpauwiusanue
naameHu, NOJyYeHue  UGEHmHBIX
CMeKo).




Ananumuueckue peaxkuuu

1. Cneuughuueckue — peakyuu, xapakmepHole moabvko 0,11 00HO20
UOHA WU COCOUHECHUS

3FeCl, + 2K [Fe(CN)J — Fe[Fe(CN)J,|t6KCl (cunui,
«MYpPHOY€8a CUHD))

4FeCl, + 3K [Fe(CN) ] — Fe[Fe(CN)J,|tI2KCl (cunua,
«bepnunckan 1azypvy)

NH Cl + 2K [Hgl | + 4KOH — [O(Hg) ,NH,JI| +KCI +7KI + 3H,0
(peakuus 6 «2a3080i Kamepe))

NH (Cl+ NaOH — NH 1 + H,O (3anax ammuaxa)

2KCl + Na,Pb[CuNO,) ] — K,Pb[Cu(NO,J| + 2NaCl
(MUKPOKPUCIMAIOCKORUYUECKAA PeaKuus — YepHble UdU MEeMHO- |
KopuuHeesble KpUCMAbl KyOu4eckoi ghopmot)

CoCl, + 4NH CNS — (NH ),[Co(CNS) | + 2NH (I (kanenshutit
Memoo — po306oe OKpauusanue, npu nNOOCyuiueaHuu — cunee)

OH A3C -~ K Ol




2. Hzoupamenvuwvie (ceiekmuenvlie) — PpPEAKIUUA, KOTOPHIE JAKOT
OJIMHAKOBBIM MJIN CXOAHBIA 3(PPEKT C HECKOIBKUMH MOHAMU.

(NH,),C,0,+ Ca®"(Sr*", Ba*") — CaC,0, ] + 2NH," (6exslit ocanok)
3. Peakyuu moscoecmea - OCHOBaHbl Ha WHIUBHUIYaJIbHBIX CBOMCTBAX

y>K€ 00pa30BaBIINXCS MPOIYKTOB, HAIIPUMEP, HA CITOCOOHOCTH OCAJIKOB
pPacTBOPSATHCS B KMCJIOTAX, IIEI0Yax .

L ———

/lnsa nogvliuenus ceieKmugHocmu:

1.Memoouwt yoanenus mewmarouwiux uoHoe uiu ux “mackupoexa’. Hcnonv3yrom peaxuyuu
0CaNHCOCHUA, OKUCIEHUA-80CCMAHOBIEHUA U KOMNIEKCO0OPA308AHUAL.

2.Ucnonv3oeanue memoooé pazoeiieHus, m.e. UOUPAMETbHO20 pPAChpPeEOeieHUs
KOMROHEHMO8 AHATUIUPYEMOU CUCHEMBL MEMHCOY 08YMA PA30ETAINOUWUMUCA (pa3ami.
Haubonvwee 3nauenHue 6 npakmuke aHANU3A UMEIOM 0CAMNCOCHUE, IKCMPAKUUIL,
xXpomamozpaghus u UOHHBLIL 0OMEH.




Wils

KarnoHbl

Haspanmne rpynnbl

I'pynnosoii
peareHT

XapakTepHcTHKA
rpynnsbl

A, Ph**,
[Hg22+]

XaopugHas

2M HCI

OobpazoBaHue
MaTIOpPaCTBOPHMEIX
XJIOPHIOB

+ +
Ba2*, Sr2*,
Cat

Cynesdarnas

2M H,S0,

OGpazopanue
MaJI0pacTBOPHMBIX B
BOZIC H KHCIIOTaX
cynasdaros

AP G

Zn2+, Sn2+,

Sn4+, AS3+,
As3t

2M NaOH

ObpazoraHue
PacTBOPHMBIX coreit
tuna NaAlO,, Na,ZnO,,
NaCrO,, Na,SnO,

+ +
Fe2*, Fe3*,

Mn?*, Mg?*,

Bi3+, Sb3+,
Sb5+

T'mapokcugnas

2M NaOH

ObpazoBaHue
MaJIOpPaCTBOPHMBIX
THAPOOKHUCEHN

Cu2+, Cd2+,
C02+, Ni2+,
Hg2+

2M NH,OH
(M30BITOK)

OGpazopanue
PacTBOPHMEIX
KOMILIEKCOB
aMMHaKaTOB

K*,Na™,
NH,*

PacTBopuMmasn

Hert rpynmogoro
peareHra

Xnopuael,  CyiIbdarkl,
THIPOKCHIE

PacTBOPHMEI B BOZIE
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3Ha4YyeHuUe aHaslumu4yeckou xumMuu onpedodesissemcsi
Heobxodumocmbro obuwiecmea 8 aHaIuMuU4YeCcKuUx
pe3ysibmamax, 8 ycmaHo8J/1IeHUU Ka4eCmeeHHO020 U

'f' obwecmea, obwecmeeHHoU nompebHocmbIo 8
pe3ynbmamax aHasu3a, mak ke U ypoeHeM pa3eumusi

v aMou aHaAMRIudaPRrou xXumMmau.
- ¥ '

~

KoJiu4ecmeeHHOc20 coCmaea eewecmse, yposHeM pa3eumus
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