HAKAHYHE YPOKA

KAYECTBEHHbIE PEAKLIUU
HA HEOPTAHU4ECKUE BELLECTBA

MegBeges 0. H., My

Yucno uM3BecTHbIX XMMUYECKUX BELLEeCTB C KaXAabiM rogom Bo3pacra-
eT. Ecnn, no gaHHeiMm AMepUKaHCKOro xsummyeckoro obwecrea, ¢ 1920
no 1964 r. 8 nabopaTtopusax BCcero mupa Gbi/10 NONYYEHO 4yTbh Gonblue
1 MMNNMOHa COeaMHEHW, TO 3a Takoih xe nepuopg ¢ 1965 no 2011 r.
XUMUKWM CUHTE3UpOoBanu yxe 6 MUNINMOHOB HOBbIX coeauHeHmin. Becero
Xe B HacToswee BpemMsa XMMUKamMm n3sectHo 6onee 20 MunnnoHoB pas-
NUYHbIX BewecTB. Okono 75% BHOBb CUMHTE3WPOBAaHHbLIX COeAVMHEHUN
YyNnOMMHaAEeTCH B HAYYHOW nuTepaType Siullb OAHaXAbl — B CTaTbe CUH-
Te3aupoBaewero ux xumuka. Nopaenswwee GONbLIMHCTEO M3BECTHbIX
Hayke cOeJMHEeHWIA CUHTE3UPOBAHO B YACTO HAYYHbIX Lensax u He UMeeT
HUKaKOro npakru4eckoro NnpuMeHeHus.

ExegHEeBHO B MMpPE CHMHTE3UPYETCH OKONO ThICAYM HOBbIX BELLECTB,
M CUHTE30M [eN0 He 3aKaH4YMBaeTCH — HaA0 YCTAaHOBUTbL COCTasB, CTpoe-
HUEe u BaXHeWwne CBOCTBa CUHTEe3NpoBaHHOro BewecTea. Cocrae Be-
LEeCTBE YCTAaHABNMBAETCA aHanuTuYeckumu metogamu. CoepemeHHble
aHanuTU4YeCckKue MeToabl A0BONLHO CNOXHbI, U B CNeAyLwWmMx HoMepax
XypHana Mbl NO3HaKOMMM Bac C HEKOTOPbIMU U3 HUX. B HacTosuwen cTa-
The peyb NOWAEeT 0 KAaYeCTBEHHbIX PeakuusaX Ha HeopraHM4yeckue seLye-
CTBa U MOHbI, C MOMOLLbLIO KOTOPbIX MOXHO YCTAHOBUTbL COCTaB HEKOTO-
pbix BewecTe. MHOrve ua Ka4ecTBeHHbIX peakLuu il HAaCTONbKO NPOCTbI,
4YTO BMOJIHE AOCTYNHLI AN NpoBeaeHus B noboi wkonbHo naboparto-
pun. 3HaHMe HeKOTOPbIX KAYEeCTBEHHbIX peakuuii BxoauT B TpeGoBaHusa
K YPOBHIO NOArOTOBKW BbINYCKHMKOB 00wieobpa3oBarenbHbIX LUKON U,
B 4aCTHOCTH, NpoBepseTcs Ha EgMHOM rocyfapcTBeHHOM 3K3amMeHe no
XUMUMN,

YCTAHOBJIEHH A COCTaBa HUCCJIedyeMBbIX 00BEK-

l <:a‘leCTBeHHbII7I aHalIu3 — BaKHEHIIUiI
TOB H MHOTHX Apyrux ueseii. [Ipm momonm

pasgen aHaguTHYecKoil xumMuH. OCHOB-

HOH 3ajadYell KavyeCTBEHHOI'0 aHAJIH3a SB-
JSAIOTCA  YCTAHOBJIEHHE  3JIEMEHTAPHOTO
M MOJIEKYJIAPHOTO COCTABA BEIECTB, a TaK-
ke oDHApYIKEeHHe 3JIEMEHTOB M OTHeJIbHBIX
coeIMHEeHMI B pa3TMYHEIX MaTepuasiaax. Ka-
YEeCTBEHHEIN aHAJIN3 IIUPOKO IIPHMEHSeTCs
B 3aBOJACKHUX, Hay‘-{HO-I‘ICCJIEJIOBHTEJ'IbCKHX
# Apyrux JgadbopaTopHusax OJis KOHTPOJIS IIpo-
IIeCCOB MTPOM3BOJICTBA, KAYECTBA ITPOAYKIIAH,

Ka4eCTBEHHOTO AaHAJIH3a MOYKHO pPeniaTh cje-
OYIOIIHe 3amadd (CcM. cxemy).

BoamoskxHOCTH KadyecTBEHHOrO AHAJIHA3a
He OrPpaHHUYHBAKTCA MPHBEIEHHBIM CIIN-
CKOM, OHH ITOCTOSHHO PACIIHPSIOTCA B pas-
BHBAIOTCH.

KauecmeenHoll peakKuyueli Ha3bvléa-
emca peaxKuus mexncoy onpeoenaembim
éeuiecmeom U CReyUUaabHbIM peazeH-
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/ 3apjaun KayecTBEHHOro aHanmsa

YCTaHOBUTL 3NEMEHTHBIN I
COCTaB BellecTsa

g

OnpeaenvTs MUKPOKONWMYECTBa
BeWeCcTB B Ppa3nnUyHbIX MaTtepuanax

HPOBECTM aHanus
KOMMNOHEHTOB CMeCun

O6Hapyu1Tb OTAENbHBIE NOHDI
(Hanpumep, Cr3*, Cu?*,5,0,> n ap.)

YCTaHOBUTL HAaNMUme Tex UNn HbIX 3NIEMEHTOB
B uccnepyembix obpasuax (Hanpumep, NpUcyTcTBMe
WCKOMOro MeTanna B ropHow nopoge)

YCTaHOBWUTb COCTOAHWE 3fIeMeHTa
B coejuHeHnn (Hanpumep,
OTANYaTh MoHbI Fe2t ot Fedt)

YcTaHOoBUTb Hanuume onpeaeneHHbIX
3arpA3HeHni B NPUPOAHbIX 06beKTax
(Bope, BO3aYXeE, NULLE, NeKapCcTBax)

Cxema

mom, conpoeodcoauU,aaci NPOAGaIeHU-
em onpedesieHHbLX cneyuuuecKux npu-
3HAKO08.

TakumMu npuU3HAKAMH MOTYT OBITH: H3Me-
HeHWe OKPACKH pacTBopa, oOpas3oBaHHe Xa-
pakTepHOro ocajka, BhlIeJeHHe rasa. Pac-
CMOTPUM TI0ApoOHEee IpHUMephl TAKHUX IIPH-
3HAKOB.

Hamenenue okpacku pacmeopa. Ha-
npuMep, Npu A00ABJIEHHUH THOIMAHATA Ka-
mua* KNCS k pacrtBopy, cogepikamiemMmy Ho-
uHl skesnesa Fe'', o6pasyiores THonmanaTHbIe
KOMILJIEKCHI ’KeJjie3a, MMeloliue HHTEeHCHB-
HYI0 KpacHy® (TOuHee — KPOBaBO-KPACHYIO)
OKPAacKy:

Fe* + NCS™ = [Fe(NCS)]*
Fe’ + 2NCS & [Fe(NCS),]"
Fe” + 3NCS 2 [Fe(NCS),]°
Huxaxoit npyroii HOH He JTaeT CTOJIb Xapak-
TEPHOI'0 KPpaCcHOI'o OKpallvMBaHHA pacTBOpa.

Oé6pa3oearnue ocadkos xapaxKmepHou
cmpykmypbt u usema. Hanpumep, npu

* Tuwoumanarte! (paHee HA3LEIBAEMEIE POIAHH-
JlaMH) — COJIH THOILIHAHOBOM (POIaHOBOM) KHCIOTHI
HNCS.

B3auMoJielicTBHHE XJyopua-uoHoB Cl ¢ mona-
MH cepeOpa BHIIIAJAeT OJIBIH TBOPOKHCTRII
ocanok xyopuaa cepedopa AgCl

Ag' + Cl = AgCl]

Ilo BHemIHEMY BHIY OCAMOK XJIOpHOA Ce-
pebpa HEBO3MOIKHO COYTATH C KPHCTAJLIH-
YeCKHMH OCAJKAMH cyJabdara Oapus HIH
kapboHAaTa KaJbIMs TAKOro ke 1sera. B To
’Ke BpeMs Oesible ocajaku cyibgara Gapus
¥ KapboHATA KAJIBI[UA MOMKHO PA3JIMIUATE 10
JNeMCTBUI0 MHHEPAJbHBIX KHCJIOT: CyJab(gar
0apusa He pacTBOPAETCA B KHCJIOTAX, B TO
BpeMsa Kak KapOOHAT KaJIbI[Us B3aHMOJIeH-
CTBYET C KHCJIOTAMH C BhIJIEJIEHHEM YIJIEKHC-
JIOTO rasa.

Buvidenenue zazoobpa3uvix seuiecms.
Hanpumep, npu meificTBHH KHCJIOT Ha pac-
TBOPBI, COMEpPsKAIlHe CYJIbUI-UOH 8% mh
JlesisieTcs ra3o00pa3HbIil cepoBOIOPOI, JIETKO
Y3HABAEMEIH 110 3amaxy:

2H" + S* =H,S?

AHaNuTHYECKHE PeaKIuH IPOBOAAT IIPH
CTPOTO OIpeaeIeHHBIX ycjaoBuax. Tax,
HOHBI sKejie3a ONpeessiioT C IIOMOIIBIO
THOIIMAHAT-HOHOB B CJa0OKHCJIOH, HO He
B IEJIOYHOH cpejie, MOCKOJIBKY B IIEJT0YHOM
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cpejie THOIIMAHATHBIM KOMILJIEKC pa3pylna-
eTcsa ¢ oOpazoBaHHEM OcaJiKa THIPOKCH/IA
skese3a. Hanporus, ocamkjgeHue HepacTBO-
pUMEIX KapboHATOB OecHoJIe3Ho IIPOBOIUATE
B KHCJIOH cpejie, T.K. KapOoHAT-HOHBI ¢ KHC-
JoTaMH 00pas3yoT yrJIeKUC/IBIA Ira3d | BOAY.
BaskeHn u TeMuepaTypHBIN peXHM IIPOBee-
HHSA KAYeCTBEHHBIX PeakIHi: TakK, XJIOPHII
CBHHIIA CJIeyeT 0CakIaTh U3 0XJIaKIeHHO-
ro pacTBopa, IMOCKOJbKY IIPH HATpeBaHHH
ero pacTBOPHUMOCTEH CYIIECTBEHHO BO3pac-
Taer.

Husxe npuBemeHsl Haubosiee JTOCTYIIHBIE
JIIS BBIIIOJIHEHUS KAYeCTBEHHEIE PeaKIluH,
He TpeOyoIlue HCII0JIL30BAHUS O04YeHb pej-
KHX, MAJIOJOCTYITHBIX HJIU SIJIOBHTHIX PEaKTH-
BOB (Hampumep, coJiel PTYTH, YpaHa, CypPbMEI

H IIp.).

KA4YECTBEHHbIE PEAKLUW
HA KATUOHbI

1. KayecTBeHHas peakuns Ha MOHbI
nntus Li’

COJ'.[K JJUTHUs OKpamMBalT ILJIaMA B Kap-
MHWHOBO-KPACHBIM IIBET.

2. KayecTBeHHas peakuusa Ha UOHbI
HaTtpus Na’
Comm HaATpHs OKPALIABAIOT ILJIaMsAd I'opeJi-
KH B KeJITBIHA 1IBET.

3. KayecTBeHHbIe peakuuu Ha UOHBbI
kanmsa K

1. Cosmm kanms OKpANIMBAIOT ILJIAMSA T'O-
peJIKki B (hHOJIETOBEIN IIBET (XOPOLIO pasJi-
YHUMBII Yepe3 CHHee CTEeKJIO, IOIJIomaiee
JKEJITYI0 OKPACKY, BHIBBAHHYIO BO3MOKHBIMHA
[IPUMECSIMUA HATPHS).

2. Tlexcanurpurorobansrar(lll) HaTpHsa
Na,[Co(NO,);] obpaayer xenTwiit KpHUCTAI-
JIMYECKHUI 0CAZI0OK C HOHOM KaJIWs:

2K" + Na' + [Co(NO,)" =
K;Na[Co(NO,)]|

XUMUA Ang WKOJIbHUKOB 2/2012

4. KayecTBeHHan peakuys Ha NOHbI
ammoHus NH,

[Ipu neiicTBuM 1esI049ei IPH HATPEeBAHUH
BBIJIEJIAETCA AMMHAK, KOTOPHIA 00HAapyKHUBA-
10T 110 XapaKTepPHOMY 3amaxy UJIu 10 IToCHHe-
HUI0 BJIAYKHOH JIAKMYCOBOM Oymaru:

NH," + OH  —“— NH,1 + H,0

5. KayecTBeHHble peakumu Ha NoHbI
marnus Mg®
1. ITpu meiictBum KapOOHAT-HOHOB U3 BO-
JHBIX PACTBOPOB COJICHl MArHHS OCAMKIAeT-
cs DesIBIi O0caZIOK THApoKcOoKapboHaTa mar-
HHAA*:
2Mg** + 2C0,” + H,0 =
= (MgOH),CO,| + CO,1

Ocamor pacTBopsieTcsi B KHCJIOTAaX C BBI-
JeJIeHWeM rasa:

(MgOH),CO,| + 4H" =
= 2Mg*" + 3H,0 + CO,1

2. T'mapodocdaT-HoHEI JalT ¢ HOHAMH
MAarHUs B IPHUCYTCTBHH XJIOPHIA AMMOHHUSA
M aMMHAaKa 0eJIblii KPHCTAJLIHYEeCKHI 0caIoK
nBoOMHOrO (hochara MarHUsa-aMMOHM:

Mg* + HPO,* + NH,H,0 =
= MgNH,PO,| + H,0

[Tpu Hanuyuu B 1ab0paToOpUl MHKPOCKO-
[1a 9Ty PeakKIliio MOMHO MCIIOJIB30BATH B Ka-
YeCcTBE MHKPOKPHCTAJJIOCKONMHUYECKOH,
st 9ero ¥ 1 garie pacTBopa COJIM MarHus
IPHOABJAIOT 5 Kalledb JHCTH/IHPOBAHHON
BOfEI, 110 2 Kamiu pacrsopoB NH,Cl u am-
MHAaKa, cMech mepeMernath. Ha nipegmerHoe
CTERJIO IIOMENIA0T KAILII OJIY4eHHOro pac-
TBOpAa, 4 PSAJA0M — KAIJIK PacTBOpa T'HIpO-
docdara HaTPHS, COETUHSIIOT HX CTEKJIAHHOMN
NAaJIOYKOM ¥ paccMaTPpHBAT 00pa30BaBIIHIL-

* [IpuBemena ympormeHHAas GopMyJia ocamka,
COCTAB KOTOPOro Dojiee MPAaBUIBHO 3AIIHCATE KaK

nMgCO,Mg(OH), mH,0.






