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DTUMOJIOTHS CIIOBA «MHAUKATOPHD)

Jlns vero HeoOXO0 UMbl XUMHUYECKUE HHIUKATOPHI

N3 uctopuu NosiBJICHUS MEPBBIX XUMUYECKUX WHIUKATOPOB

Kucnoe u menounoe

Nuaukatopsl B HaIlIEM Cagy

[IpakTuyeckasi 4acTh pabOThl — MPUTOTOBJICHUE WHIUKATOPOB U3 IPUPOIHBIX
00BEKTOB U UCCIIEIOBAHUE UX CBOICTB B Pa3IMYHBIX CpeAax.

BriBoinl



1. BBenenmue
BniepBbie ¢ XMMUUYECKMMU BEILIECTBAMU g MO3HAKOMMJIACH B 7 KJIacce, KOrjaa Havya-

Jla U3y4aThb NPONEAEBTUUECKUN KypC XUMHUH « BBEIeHNE B XUMUIO BELIECCTBAY.
MeHns nopa3uino MHOroo0pasue BeIEeCTB B COBpeMeHHOM Mupe. S 3aianach Bo-
IIPOCOM, KaK K€ MOKHO OPUEHTUPOBATHCS B ’TOM OTPOMHOM U CIOKHOM MHUPE
BemecTB? Kak MOKHO pa3iauyarh BEIIECTBA, BEb HEKOTOPBIE U3 HUX BU3YaAJIbHO
UJCHTUYHBI? YK€ B 7 Kacce sl MO3HAKOMUJIACH C KJIacCaMU HEOPTaHUYECKUX Be-
LIECTB U UX OTACJIbHBIMU IIPEACTABUTEIIAMU, Y3HaIa HEKOTOPBIE UX CBOMCTBA.
MHe 04eHb ITOHPAaBUWIIOCH BBINOJIHATh XUMUYECKUM DKCIIEPUMEHT. MHOTHE OIBITHI
s BBIOJHSUTA oMa. JIJist 3TOro TOTOBHIIA Pa3HOOOpa3HbIE pacTBOPHI, U yOeauiach
Ha IIPAKTUKE KaK Ba)KHO BOBPEMs HAKJIEUTh OTUKETKY C Ha3BAHUEM IIPUTOTOBJICH-
HOT'0 pacTBopa. Beap 00IbIIMHCTBO pacTBOPOB OecuBeTHbl. Kak paznuyuuTh pac-
TBOPBI? UTO MOKET CIYKUTh yKa3aTelleM B OeCKpailHEM MUpPE XMMUYECKUX Be-
mectB? OKa3bIBAECTCS, €CTh TAKUE YKA3aTeIU B XMMHUHU — 9TO UHIUKATOPBI.
esanb padoThI:

e U3yuuTh noHsATHE 00 MHAMKATOPAX;

e (O3HAaKOMHUTBCS C UX OTKPBITHEM U BBINOJIHAEMBIMU (DYHKLIUSAMU;

e HayuuThCs BBIIEIATh HHAUKATOPHI U3 IPUPOIAHBIX OOBEKTOB;

L HCCHCIIOB&TB ,I[GI;'ICTBI/IG IMPUPOAHBIX HHAUKATOPOB B PA3JIMYHBIX CPCAAX,



II. DTuMosOTHS CJI0BA «KHMHIUKATOP)»

Herpynno npencraButh cede, YTO MbI )KMBEM B MHpPE MHIUKATOPOB. MIMeHHO
MHJMKATOPbl TIOMOTral0T HaM OPUEHTUPOBATHCS B COBPEMEHHOM MHpE, 3aluiia-
10T Hac, MOJICKa3bIBaloT HaM. He Bepute — cyaute camu.

NHIUKATOP - (ot mo3aHenatuHckoro indicator - ykazaTtenb), mpudop (ycrT-
POMCTBO), OTOOpaXKarOUIN X0J1 KaKOro-1u0o Mmpoiecca, MoJIy4eHHbIE pe3yibTa-
ThI, COCTOSIHUE OOBEKTa HAOJIOACHUS U TOMY MOJI00HYI0 MH(OpPMAILUIO B MPO-
CTOM M TOCTYIHOM 4esioBeKy (hopme. IIpumepbl MHAMKATOpa: CUTHAIbHAS JIaMIia,
3BOHOK, CTPEJIOYHBIN Win HUPpOBOM MpubdOp, Taba0, CUTHAIBHAS JaMIIOuKa Ha
NaHeH TeJeBU30pa Wik MarHuToona, ceetogop. Bece 3T nHAUKATOPHI yKa3bl-
BAIOT HaM Ha 4TO — JIMOO: YPOBEHb TPOMKOCTH HAa CBETOBOM Tabii0 MarHuTodo-
Ha, 0€30MaCHOCTh JBUXKEHHUS Ha MEPEKPECTKE, MOJKIIOUEHHUE K DJIEKTPOCETH XO-
JonuiabHUKA U T.J. Hama ku3Hp 0e3 MHIUKATOPOB OYyJET CHIIBHO 3aTpyAHCHA.
A mipeactaBuTh cebe, HampuMep, KaOMHY COBPEMEHHOIO MHUJIOTa 0€3 3JIeKTPOH-
HBIX HMHAMKATOPOB, KOTOPBIE AAIOT HMH(POpPMALMIO O B3aUMOJACHCTBUU BCEX
CJIOKHBIX MEXaHU3MOB aBHAJIAHEPa, MPOCTO HEBO3MOXKHO.

Bort kak TpakTyoT onpejenieHne MOHATUS «MHAUKATOP» PA3IUYHbIE CIOBAPU:

CJioBapp HHOCTPaHHBIX ¢JIOB ox pexakuuei U. B. Jlexuna naér cie-

AYIOHIEC OIMPCACICHUC IOHATHIO «HHIAHUKATOP»:

1. TIpuGop, ycTpoiCTBO, 37EMEHT, OTOOpAXKAIOIIUI X0/ IPOLEecca WU CO-
CTOSIHME 00BEKTa HAOIIOACHHI, €r0 KaYeCTBEHHBIE JINOO KOJINYECTBEHHbIE
XapaKTEPUCTUKU; IPUMEHSETCA B TEXHHUKE, & TAKKE IIPU HAYUHBIX UCCIIE-
NOBaHUSIX;

2. BeniecTBo, O3BOJISAOIIEE CAEAUTH 32 COCTABOM CPE/Ibl UJIU 32 TPOTEKaHU-
€M peakIuu, Ha MpUuMep UHAUKATOp PpeHondTaaenH, npu nepexoie ot
HEUTPaAIIBHON CPEIbl K MIEIOYHON U3 OECIIBETHOTO CTAHOBUTCS KPACHBIM;
BBICOKYIO YYBCTBUTEJIIBHOCTh HUMEIOT U30TOIHbBIE UHANKATOPHI (MEUYECHbIE

aTOMBI) — cTaOMIbHBIC WU pPaaAnOAKTUBHBIC U30TOIIbI, KOTOPLIC MOT'YT



OBITh JIETKO 06Hapy)KCHBI H OIIPCACIJICHBI KOJIMYCCTBCHHO, IMPHUMCHAIOTCA B

XUMUHU, OMOJIOTUH, METUITMHE U JP.

B cootBercTBHM ¢ TOJAKOBBIM CJI0BAPEM PYCCKOI0 SI3bIKA IO/ peAaKIHel
C. . Oxkerosa, H. IO. llIBenoBoii
HHIUKATOP —

1. IIpubop, (yCTpOMCTBO, HIEMEHT), OTPAXKAIOIINN KaKOH-HHOYIh MpOIIECC,
COCTOsIHME Ha0M0gaeMoro o0bekTa. BusyanbHblii MHAMKATOP. AKycTHYE-
CKMU WHJIHKATOP.

2. BemectBo, sSBISAONIEECS XUMUYECKUM PEAKTHBOM.

B cooTBeTCTBUY CO CI0BaApEéM XUMHUYECKHX TEPMUHOB - UHANKATOPHI - Be-

meCTBa, MCHAIOIMINUC [BCT B 3dBUCUMOCTHU OT KHUCIIOTHOCTHU CPCIAbI



III. [duas yero HeoOXOAUMbI XMMUYECKHE HHIAMKATOPHI?

PacTBOpBI BCeX KUCIOT W IIenoueld OeclBETHBI, OOJBIIMHCTBO U3 HUX HE
naxHyT. Kak ke Torjga MoHO ONpPENENINTh, YTO B OJTHOM COCYJ€ HAXOAUTCSA KU-
cioTa, a B ipyroM — menousb? [TonmpoOyeM mpoBecTu Takoi onbIT. Pazonsém 3a-
BAPEHHBIM Yall B IBA CTaKaHA. B OJIMH U3 HUX IOJIO)KUM KYCOUYEK JIMMOHA, U MBI
YBHUJIUM, YTO Yail moOieaHen. A B Ipyroi 100aBUM HEMHOTO COJbI, OHA HaBEp-
HsSKa €CTh Y HAC HAa KyxHe. Pa3memnraeMm copy B CTakaHe ¢ 4aeM, U Mbl YBUIUM,
yTo 4yail nmoremHen. Kak OOBACHUTH 3TH pe3yibTaThl C TOYKH 3PEHUS XUMUU?
[IpencraBpTe cebe, yaii yKa3bpIBaeT HaM, YTO B JIMIMOHE €CTh KHUCIIOTA, a CoJia JIa-
¢t B BoJjie mémoun! TakoM CIIOCOOHOCTBIO IOJICKA3aTh JIIOASAM, T'I€ KHUCJIOTa, a
rae ménodsr o0Jagar0T MHOTHE KpacHuTelnn. Bce OHM MMEIT creruaibHOoe Ha-
3BAaHUEC - HHIAUKATOPBI, UTO 3HAYMT - yKa3aTeJu. B xumuueckux mabopaTopusix
VCIOJIB3YIOT CIENUAIBHO OYHUILEHHBIE KPACUTEIU-UHAUKATOPHI, a IoMa Kpome
4yasi Mbl MOKEM BOCIIOJIb30BaThCSI COKAMHU HEKOTOPBIX PACTEHUM, HAIIPUMEDP, CO-

KOM CBEKJIbI, YEPHON CMOPOIUHBI.



IV. W3 ncropuu nosBICHHS IEPBBIX XUMUUECKUX HHIUKATOPOB

Pasnuuaror cpeny pacTBopoB:

e HenTpansHyto

e Kucnornyto

e [llenounyro
Korna cpesia kucias, B pacTBOpe Npeob1afaloT KaTHOHBI Bogopoaa H', kxorna me-
JIOYHas — B pacTBOpe U30BITOK rupokuca — monoB OH". Eciu B pacTBOpe KaTHO-
HOB BOJOPOJa U THJIPOKCHUJ AHMOHOB IIOPOBHY, TO CPEAA SIBJISIETCS HEUTPAIBHOM.
Karnons! Bonoposa u annonsl OH™ HenpepbIBHO OOpPIOTCS 32 IEPBEHCTBO, a OBICT-
PO ONPENENIUTh, KTO B COPEBHOBAHUU «II0OEIUTEND), HAM ITOMOTAIOT «CYAbI
9TOM «OJMMIIMAABDY - KHCIIOTHO — OCHOBHBIE WH/IUKATOPBI.

[TosiBneHME NEPBBIX XUMUYECKUX KUCIOTHO-OCHOBHBIX HHJIUKATOPOB (OT JIATHH-
ckoro indicator —yka3aresp), KOTOpbIE MEHSJIU LIBET B 3aBUCUMOCTHU OT KMCJIOTHOM
Cpeabl, CTaJ0 OTPOMHBIM IIArOM HayKH BIiepén. CamMbIM NEPBBIM UHAUKATOPOM
OBLT HACTOM JIMIIIAHNKA JIAKMYCa, CBOMCTBA KOTOPOTO OOHAPYKUJI €I1I¢ aHTJIHA-
ckuit xumuk u ¢uszuk Podept boiine (1627-1691).

Jlakmyc — 3TO BOAHBIM HACTOW JAKMYCOBOTO JIMIIAWHKUKA, PACTYILETO HA CKaJlax B
Motnanauu. [lo3aHee HacToeM JlakMyca CTajdd MPONUTHIBATH (UIBTPOBAIBHYIO
OyMary; e€ BBICYIIMBAIM U MOJYYalH, TAKUM 00pa3oM, HHIUKATOPHBIE «JIAKMYCO-
Bble OymMakkm». OHM mpruoOpeTany CHHU 1BET B IIEJIOYHOM PACTBOPE U KPACHBIN

B KHCJIOTHOM.



V. Kucnoe n menoqnoe
Kucnotsl 1 ocHOBaHMs HayallM OMNPENENATh KaK BELIECTBA, BIMUSIOIIME OMpEe-
JEHHBIM 00pa30M Ha OKPACKy MHIMKATOPOB.
DTH BELIECTBAa-yKa3aTelId MEHSIOT LIBET B 3aBUCHMOCTH OT TOTO, B KaKyl0 Cpefdy -
KHUCIIYIO, IIEIOYHYIO WJIM HEUTPAJIbHYIO - OHU IOTaJIH.
[IprurHa U3MEHEHHUSI OKPACKH 3aKJIFOYAETCS B TOM, YTO MOJIEKYJIA HHAUKATOPA
U €ro MOoH (KaTHOH WJIM aHHWOH), KOTOPBIM 00pa3yeTcst Mpu peakiuy ¢ KaTHOHAMU
OKCOHHUSI (C KHCJIIOTaMH) WM THAPOKCUAMOHAMHU (CO MIETOYaMM), OKpaIIEHbI MO-
pa3sHoOMy.
Boo0111e-T0 KMCIOTHO-OCHOBHBIX MHIUKATOPOB CYIIECTBYET BEJIUKOE MHOMKE-
CTBO, HO HauOoJIee pacpOCTpaHEHbI JJAKMYC, (DeHOIPTATICHH U METUIIOPAHIK.
®denondranenH, KOTOPbIA MPUMEHSIETCSI B BUJE CIIUPTOBOTO PacTBOPA,
CTAHOBHUTCS B IIETOYHOM CpeJlie MAIIMHOBBIM, @ B HEUTPAJIbHOW U KUCJION OH Oec-
uBeTeH. MHAMKATOp METUIOPAHXK, WK, UHAYE, KMETUIIOBBIA OPAHKEBBIN», TECUCT-
BUTEJIBHO UMEET TAKOW LIBET B HEUTPAIBHOM cpele. B kuciaorax ero okpacka po-
30BO-MaJIMHOBAs, a B IIEJI0YaX - XKEITasl.
Hccnenyem nercTBre pa3ivyHbIX MHAMKATOPOB HA PACTBOPBI COJSTHOW KUCIIOTHI,

TUAPOKCHUIA HATPUS U TUCTUIITUPOBAHHON BOJIBI.




V. IlpakTudeckas 4acThb UCCIEIOBATEIHCKON PabOTHI
Ha ypokax XuMuu MBI 4acTO MOJb3yeMCS XUMUYECKHMH WHAUKATOPaMU -

MHOT/A JJIs ONpe/ieJIeHHs TeX WJIM MHBIX BEUIECTB, a OOJIbIICH YacThio, YTOOBI y3-
HaTh KHUCJIOTHOCTH CPENbl, IOTOMY YTO OT 3TOI'0 CBOMCTBA 3aBUCAT U MOBEICHUE
BELIECTB, U XapakTep peakuuu. WHIMKaTOpel MOTYT MOHAA00STCS HaM W JOMA.
MeHs 3auHTEpeCOBaJI BONPOC «A MOXHO JIM MX MOXHO KynuTb?» OKa3bIBaeTcs
MOkHO. Hampumep, B marazune «YueOHO — HarJIIHbIE TOCOOUS», KOTOPBIM €CTh
B HallleM 00JIaCTHOM HLEHTpe. A MOXET MONpoOOBaTh WX MPUTOTOBUTH CAMOCTOS-
TenbHO? ECiau HET HacTOAMX XUMUYECKUX MHIAUMKATOPOB, MOKHO YCIIEIIHO IIPU-
MEHSATH [l ONPENEIICHNUS] KUCJIOTHOCTH CPEBI. .. JOMAIIHUE, ITOJIEBBIE U CAIOBbIC
IBETHl U J1aK€ COK MHOTHUX SroJ| (BUIIHM, YEPHOIUIOAHON PSAOUHBI, CMOPOJIMHBI).

Po30BBIE, MaTMHOBBIE WM KpacHbIE LBETHI T'€PaHM, JIEIECTKH NMUOHA WJIU
[[BETHOT'O TOPOUIKA CTAHYT TOJyOBIMHU, €CIM OMYCTUTh UX B ILEJIOYHOU PacTBOP.
ITocuneer B MmENOYHOM Cpeie U COK BUIIHU WM cMopoauHbl. Haobopot, B kucio-
T€ T€ K€ « PEAKTUBBD) IPUMYT PO30BO-KPACHBIN L[BET.

PacTuTenbHBIMU KHCIIOTHO-OCHOBHBIMU HWHAMKATOPAaMU 311€Ch  SBIISIOTCS
Kpacsil[ie BEIIeCTBa « aHTOLMAaHb». IMEHHO OHM MPHUAAIOT Pa3HOOOpaA3HBIE OT-
TEHKUM MHOTHM LIBE€TaM M miogaM. PacturensHoe "coipbe" j1eTOM coOpaTh HETPY-
HO - B JIECY, B I10JI€, B CaJly WIX OrOPOJIE.

Bo3pMEM sipkre LBETHI - UPUC, TEMHBIE TIOJIBIIAHBI U PO3bl, AaHFOTUHBI IJ1a3-
KU, MaJIbBY; Ha0EpEM MaJIMHbI, €KEBUKU, YEPHUKH, TOTYOUKH, YEPHOIUIOJHON psi-
OMHBI; 3ar1acéMcsi HECKOJIbKMMU JIMCTaMU KPACHOM KaIlyCThl, KOPHEIIJIOJaMHU Kpac-
HOUM CBEKJBL. CylIECTBYET HECKOJIBKO CIIOCOOOB CaMOCTOSTEIBHOIO IMPUTOTOBIIE-
HUS UHAUKATOPOB. MOXKHO MCIIOIB30BaTh OTBAPBI, YUCTHIE COKHU, CIIMPTOBBIC BBI-
TSKKH.

51 ucrosib30Baia YUCThIE COKU Pa3IMUYHBIX MPUPOJIHBIX OOBEKTOB: MAJIMUHBI,

CBEKJIBI, KaITyCThl, 00JICTTUXH, YEPHOU CMOPOIUHBI.



Tak kak COKM OBICTPO MOPTSTCS, JyUIl€ UX TOTOBUTH HEMOCPEACTBEHHO I1€-
pea U3roTOBJICHUEM UHAMKATOPOB. HEMHOIO 3a1ac€HHOro ChIphs TIIATEIBHO U3-
MEIBYUTH B papPopoBoil mocye, 100aBUTh HEMHOTO AUCTUIITTUPOBAHHON BOJIbI U

npoUILTPOBATH NOJYUYEHHYIO MACCy
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Kax b1t pactBop nocine ¢GpuiabTpoBaHUs HEOOXOIUMO CIIUTh B IPUTOTOBJIEHHYIO

3apaHee YUCTYIO CKIISIHKY C ATUKETKOM.

Jlanee s periia IpuroToBUTh MHIUKATOPHBIE OyMakku. J{Jist aToro Hapesaia
TOHKHE MOJIOCKH (PUIBTPOBATILHON OyMarv, CMOUMJia UX MOJYYEHHBIMUA COKaMU

(KaXX1y1o B OTJEIBbHOCTH) U BBICYIIWJIA HAJ 3JIEKTPUUYECKOMN TIITUTKOM.
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UToO0BI y3HATh, KAKOM OTBAp CIY>KUT MHIUKATOPOM HA Ty WJIA UHYIO CPEAy, U Kak

HN3MCHACTCA €TI0 LBCT, HAAO0 ITPOBCCTHU UCIIBITAHUC.

Bo3bMéEM nmumneTkoi HECKOJIbKO Kameilb CaMOIeIbHOT0 HHUKATOpa U 100aBUM
IIOOYEPETHO B KMCIOTHBIA WM LIEJIOYHON pacTBOp. KHCIBIM pacTBOpOM MOXKET
CIL’KUTb CTOJIOBBII YKCYC, a IIEJIOYHBIM PACTBOP CTUPAIBHON CO/BbI, KapOOHAaTa

HaATpPHUSL.
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Takxe MOKHO HUCIIbITATh PACTBOPLI IPUTOTOBJIICHHBIMH CaMOICJIbHBIMU MHAMWKA-

TOPHBIMU OyMa’KKaMH.
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P C3YyJIbTAThl BCCX 3TUX OIILITOB £ 3aHCCJIA B Ta6J'H/II_Iy

Nupukarop
HCXOHBI
Bunorpagueiii cok|  TemHo-
KpacHbIN

Cunuit upuc SApko-cunun
Yépuasa cmopoau- HMccuns- gpuo-
Ha JIETOBBIN
Kpacnokouannas | TémHo kpac-
Karycra HBIU

Csékna bopno

I{BeT pacTBOpa

B KHCJIOH cpele | B LIEJT0YHOM cpe-

ne
KpacHbiii 3elieHbli
KpacHbpiii 3eneHo-rony0oon
KpacHsbiii Cunnii
KpacHbiii 3eseHo -royry0oi

SApxo kpacHblll | 3e1€HO — roxay0oit

14



BuiBoabI:

1.

2.

MHauKaTOpbI- yKa3aTelM O4YE€Hb PAaCIpPOCTPAaHEHBl KaK B HAayKe, TEXHUKE,
TaK U B TIOBCETHEBHOM JKU3HU, B OBITY.

XUMUYECKHE WHIMUKATOPBI - 3TUM HMEHEM Ha3bIBAKOTCS TAaKUE BEIECTBA,
KOTOpbIe, Oyay4d BBEIEHBI B KPYI HCCIEAYEMbIX XMMHUYECKHX IpeBpalle-
HUIl, 00pa30BaHUEM OKpAILIEHHBIX COEIMHEHUHN pPAa3JIMYHBIX OTTEHKOB WM
BBIJICJIEHUEM XAPAKTEPHBIX OCAJIKOB IOKA3bIBAKOT HA CYIIECTBOBAHUE B JaH-
HOM cpeJie WM COeTMHEHUN ¢ ONpeIeTICHHON XUMHUUYeCcKor (PyHKITMEH, Hatmp.
KHCJIOT, IIeJI0o4eld U npoyee. JIOCTOMHCTBO MHIMKATOPOB ONIPEIEISAETCS, C
OJIHOM CTOPOHBI, UX YYBCTBHUTEIBHOCTBIO, & C APYTOM — OINPEAEIEHHOCTHIO
YKa3aHHMN.

NHaukatopsl UrpatoT OOJBUIYIO POJIb IPU XUMUYECKUX MCCIEAOBAHUSIX, U
Ha UX YNOTPeOJICHUN NOCTPOEH LENbIN OTAeNl XMMUYECKOTO aHaIn3a.
WNHaukaropamMu MOTYT CIIy)KUTh HE TOJIBKO CIIELUAJIbHBIE XMMUYECKUE CO-
€AUHEHNs, HO U IIPUPOJIHBIE BEIIECTBA.

MHorue pacteHus CiayKaT €CTECTBEHHBIMM HMHAMKATOPaMHU, U UX MOYKHO

UCIIOJIb30BaTh KaK [TOKA3aTeIN KaueCTBa OKPYKAIOIIEH CPeIbl.

15
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