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B 1751 rony Benukuii pycckuii yuenniit M. B. JToMonocos
B cBoem «CioBe o moab3e xuMmuu» rosopua: «Iupoko pac-
MpOCTHPAET XHMISA PYKH CBOM B fela vejaoBeueckue.. Kynma
HH NOCMOTPHM, KYIa HH OrJIsHeMcs, Besle o6palllaloTcs MNe-
Pen OYaMH HalUIMMH YCIIeXH €€ NpHJIEHKAHHA»,

U ecnu ath cnoBa, ckasaHHble JIOMOHOCOBBIM CBBILIE
ZIBYX CTOJIETHH Ha3aJ, yXe TOrqa CBHAETEIbCTBOBAIH O BaXK-
HOIi POJH XHMHMH B XH3HM JIONeHl, TO BO CTO KpaT OHH
CNpaBe[J/IuBbl TEMepb,  KOTAa XHMHs NPOHHKaeT GYyKBaJbHO
BO BCE OTPAC/IH Halleji JKH3HH W HeATeNbHOCTH.

O6pa3sHo BEIpaXafch, XHMHA B NMPOIIOM Gblia CPaBHH-
TeJIbHO HeGOJMbIIOT BETBbIO B HAYKe, a Cefiyac OHa yXe TaK
paspocjiach H pasBuiach, 4To NpeAcTasasieT co6oil caMocTos-
TeJIbHOE, MOTyuee, CHIbHO PasBeTBAeHHOe HepeBo. DTo Je-
peBo, BrepBble NOCaXKeHHOE Ha HCTHHHO Hay4YHYIO NOYBY Be-
JIMKMM CaJOBHHKOM HayKH JIOMOHOCOBBIM, CTapaTeJbHO B3pa-
LIHBaNa MHOTOYMCJEHHAs MJesila PYCCKHX YYCHbIX M Cpelu
HHX TakHe rurantol, kax A. M. Byraepos u [I. U. Menunene-
€B, YbH OTKPHITHA INOCHYXXHJH OCHOBOH a/isi MOC/ERYIOIIEro
YCMEIIHOTO PasBHTHSL XHMHH.

TpyaHo 6bIO PycCKMM XHMHKaM pa6oTaTh B YCJOBHSX
Lapu3Ma H, HeCMOTPsS Ha TO, YTO OHH JeJlajii H3YMJISBLIHE
MHp BaXXHble OTKDBITHfl, XHMHYeCKas NMPOMBILJIEHHOCTb pas-
suBanach cjaGo. Tonbko mnocae Benmxoro OkTabps Hayad-
csl GypHHIft POCT BCex ee OTpaciel.

Ucnounibayst BEJMKOE HACJAENHe KJACCHKOB PYCCKOH XH-
MHH, ONHpPascCh Ha CO3NAHHYIO 3a roasi CoreTckofl BJACTH
MaTepuaJibHylo 6a3y Qs HAaYdHBIX HCC/IeNOBaHHMi, COBETCKHE
YueHDLIe BHECJH W BHOCAT HEOUEHHMbIH BKJajn B PasBHTHe XH-
MHuH. B Halei cTpaHe CO3NaHB BCe YCJOBHs IJISl TOTO, YTO-
6L 32BOEBAHHS XHMHYECKO{l HAayKH, €€ MNJOLbl TOJIHee CIy-
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JKHJH Hapony, pocTy ero 6J1arOCOCTOSIHHA, CMOCOGCTBOBANH
HallleMy ABHXXEHHIO BMepej Mo MyTH K KOMMYHH3MY.

A DOCTHIKEHHS, YCTIeXH XHMHH MOHCTHHE TPAHAMO3HBL
Tny6oko mponukas Bo Bce cepbl COBPEMEHHOTO MaTepH-
anbHOTO MPOM3BONCTBA, XHMHs COBEDIIEHHO PEBOJIOLHOHH3H-
PYeT HEKOTOpHle M3 HHX, OTKPLIBasi HOBbie GOMblIHE BO3MOXK-
HOCTH /1A YCKOPeHHs Npollecca NPOH3BOACTBA M SKOHOMHH
CpencTB: OHa CO3JaeT YAHBHTEJbHble MO CBOHM CBOACTBAM
MatepHaJibl, KOTOpble TaK HEOGXOAWMBI HAIleMy HapOIHOMY
XO3ANCTBY M B HaweM GhITY, HO KOTOpblie «3a6bina». COTBO-
PHTb CaMa TNPHPOJA; OHA PACKPHIBAET CaMble COKPOBEHHEIe
TallHbl CTPOEHHsI BELIECTB W HaeT BO3MOMHOCTb HCKVCCTBEH-
HEIM TIyTEeM CO3[aBaTh MATepHajbl C 3apaHee 3aJaHHBIMH
cBoiictBaMu. TPYIOHO NMepeuHCIUTh JaXke TOJbKO HanGosee
BaXKHbIe NOCTHXXEHHUST XMMHH H Te 6Jara, KOTophie CYJIHT JI0-
ASM ee mafbHeiiluee pasruTHe. HoO MOXHO CKasaTh: Haw
BEK — 3TO BEeK BCEMOTYIIECTBAa XUMHH, ee HeHCYepraeMbiX
BO3MOXHOCTeil,

Bor nouemy B npuHstom XXI cwvesmom KITCC cemuner-
HeM TJIaHe pa3puTHa HaponHoro xoasiictea CCCP yckopeH-
HOMv Pa3sBUTHIO XMMHUYeCKON HHIYCTDHMM YHeJsiercs ocoboe
BHHMaHwWe. BuiaBHHVTa 3amaua k 1965 roav yeenwants 06-
muii o6beM MPOM3BOACTBA XHMHUUECKOH NPOAYKUWH TOYTH B
3 pasa, mpuYeM JaTb WIHPOKOE DA3RHTHE MPOUIBONCTBY CHH-
TETWYeCKHX MaTepHasoB. BBIMYCK HCKYCCTBEHHBIX BOJIOKOH
HaMeyeHO YBeJHWYMTb B 4 pa3a. a Haubosiee LEHHBIX U3
HHX — cuHTeTHyeckux B 12—13 pas, MpoW3ROACTBO MJIaCTHYe-
CKHX MacC W CHHTETHUYECKHX cMoll —B 7 pas.

Onpenensis 3HauyeHHe XUMHUECKOH MPOMMIIIEHHOCTH B
CCCP, tos. H. C. Xpviuies B peun nepen paGOTHHKAMH Cra-
JIMHOTOPCKOTO XMMHMYeCKoro KoM6uHaTta 18 despans 1959 r.
cKasam: «YCKOpeHHOe Pa3BHTHe XHMHW SIBJIFETCH KH3HEHHO
BaXKHbIM NI€JIOM NS HAalero Hapona, Msi CO3AaHHA MaTepH-
aNbHO-TeXHHYeCKoA 6a3bl KOMMYHH3Ma».

XHMHS — He TOJbKO Ba)XKHas, HO M yBJeKaTe/bHas HayKa.

«B Teuenue Bcell Moell IKM3HHM, — FOBOPHJ  aKaleMHK
H. II. 3enunckuit B cBoeM OGpallleRHH K MONOIEXH, — A
YBJEKAICH XUMHUYPCKONH HAVKOH: M MOe VBASURHHE HHCKOTBKO
we ocnabeno. a. HA060DOT, elite Gosee VrAVGHAOCH B HACTOA-
wee BpeMst. XHMUA MeHs 4acTo oapsina BeHuaiimuMu Ha-
CIAXKIEHWSIME TIO3HAHMs ellle He pa3ralaHHbiX TafiH MHHDO-
mb. Oua 1ana MHe BO3MOXHOCTb MOCHYXKHTb JUOAAM. 06er-
YHTb HX TPYI, H36aBHTb HX OT HEKOTOPbIX CTpajaHuil, mo-
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poii or rubesu. OHa MOMOIJIa MHe CTaTh YeJOBEKOM, Hebec-
noJiesHbIM ads Moed Poautsl. OHa onpeaeaunaa TOT 0yTb, Ha
KOTOpPOM MHE€ y[aJioCb MPHHECTH NOJAb3y AJA COLHAJHCTHYe-
CKOrO CTPOMTeabCTBAa ¥ 0GOpoHbl Crpanbi Coseros. §1 yse-
PE€H, 4YTO HH OAHMH M3 TeX, KTO 3aHnTepecyercs XIAMHEI‘/'I, He
noXaJjieeT o TOM, 4TO BbiGeper 3Ty HayKy B KauecTse cBOei
CreLHanbHOCTH».,

Yicao Jilonei, HHTEPeCYIOLHXCA B HacToslllee BpeMs XH-
MHeH, HEeMpepLIBHO PacTeT, YBeJHuMBaeTcss MOTPeGHOCTL B
PasHOro poja XMMHYECKOH JMTepaType, CIOCOGHOH OKa3arb
NPAaKTHYeCKyo NMOMOLLb B OCYLUECTBJAEHHH JIOGUTENAMH XH-
MHH COOTBETCTBYIOLLUX ONMBITOB HJIM HCC/IEAOBAHHH, B Teope-
THYECKOM OCBELIEHHH LeJOro psiia XMMHYECKHX NpobJeM HJH
YaCTHLIX BOMPOCOB, B PacCKPBHITHH CYUIHOCTH HEKOTODHIX XH-
MHueckux fBAeHMH M T. A. OueHb XOpOLIO, €CIH MaTepuas
K TOMy K€ H3JaraeTcs B NMOMyJAApHOH popMe, NOCTYNHOMH
AJs WHPOKOro Kpyra yuraTtedei.

C yyeToM 3ITOTO M OCYLIECTBJ/IAETCA HacCTosllee, TPETbe,
H3laHHe «3aHMMATe/bHBIX OMbITOB MO XuMuH». OHO cyliecT-
BEHHO OT/HY2ETCi OT BTOPOro M3[aHHSA, BHILEMIIEro U3 ne-
yaTy B 1955 roay. YuTs 3aMeuaHHs W NOXKeJaHus uuTatesed,
aBTOPbl BHEC/IM B TEKCT KHMFM 3HAUUTEAbHble H3MEHEHUs H
ononHenns. Pacunpensl pasnensl: «XHMHsi B 6bITY», «Onbl-
Tbl ¢ rasamu», «OnbITHl ¢ METaNNaMH» M HEKOTOpbie ApyrHe.
Baegenbl HoBble pasaenbi: «[opiouee», «[losnmepsi»; mo-
HOBOMY nepepaloTaH pasien «XUMHA «Uyaec».

Kak # B mpeablaylleM H34aHHH, Npu oT60pe MaTepuana
MPEHMYLIECTBO OTAABAJIOCH OfbITAM, KOTOpbie MOryT OhITb
ocylecTB/AeHbl 6e3 C0XKHOrO o6opynosaHus. Bmecte ¢ TeM
aBTOpbI HAWLIM LE/1ecOO6pPasHbIM BBECTH B KHHIy W Gosee
CJIOXKHBIE OMBITbI, HAPUMEP C «CYXHM JbAOM», CUHTasl, UTO
OHM MOTYT CJIyXKHTb B KaueCTBe HArJIAAHbIX NOCOOHH A/Is
JIeKTOPOB BLICLUMX LUKOJ M APYTHX yueGHbIX 3aBeJeHHH, rie
H3yyaloTCsl COOTBETCTBYIOLIHE T€Mbl XHMHH.

OnucaHus MHOTHX OMBLITOB 3aHMCTBOBAHbB M3 Pas3jny-
HBIX KHHT H [ePHOIHYECKHX H3[laHHH, CNHCOK KOTOPHIX NPH-
BefleH B KOHILE KHHIHU.



METOOMYECKHE YKA3AHHS

JleMOHCTpalHsl XHMHYECKHX OMNBITOB Tpebyer 3HAHUA
npHeMOB J1a60opaToOpHOH paboThl, MpHYeM KaXIbld, faxe ca-
MBbIH NPOCTO, OMBIT HYXKHO NpeABapHTeNLHO IPOAe/]aTh BHE
ayaMTOPHH, YTOGHI BIOJNHE OBNAJEThb TEXHHKOH 3IKCNEPUMEH-
Ta. [IpekpacHbiM PYKOBOACTBOM MOXKET CJyXHTb KHUra Bep-
x0BcKoro «TeXHHKa XHMHYECKOTO 3KCMEPHMEHTa B IUKOJIE»,
B KOTOpO# MOAPOGHO ONMHCaHbl BCe AETalH XHMHUECKHX pa-
60T. 31ech Mbl MPHBOAHM HEKOTOpPhle METOAHYECKHE yKasa-
HHf, HEOOXOMMbiE AJsl BBIMOJHEHHS J1a00paTOPHLIX paboT.

Caepaenne npo6ox n pa6ora co crekaom. I1gn npousson-
CTBE ONBITOB, KOTODLIE OMMCaHBI B ITOH KHHMre, HYXHhl 6y-
Ayt npubopbl. Uto6bl uXx coGpaTh, HEOOXOAMMO HAY4HTbCS
CBEpJIMTb ¥ moabupaTh MPOGKH K MpobupkaM M Kojibam, pe-
3aTb CTEKNO, THYTb CTEK/ISHHble TPYGKH M T. M.

IMoao6patb NpoGKy K COCYyAy HETpyAHO. [l TOro 4TOGH
NpofKa MJIOTHO 3aKpblBana OTBEPCTHE COCyAa, ee CHauajla
CXKHUMAIOT NPOOKOMSLIKOH. Eci NpOGKOMANKM HET, MOXKHO
cXaTb MPOOKY, MPOKATbIBasi ee Mo CTOJy AOLEYKOH,

CsepJieHne MpoGOK MPOU3BOAMTCH IIPU NMOMOUIM CBEPJ.
Bri6paHHOe <BepJI0 AOVIXKHO GbiTb HECKOJIbKO MeHbLIEero aua-
MeTpa, YeM AuaMerp TPYOKH. DTHM JOCTHraeTCsi HeOoOXOIH-
Masi TJIOTHOCTb coenuHeHHs. [IpH cBepaeHHH hepxaT npooKy
B JIEBOH DyKe, a CBepJIOo B NpaBoil M MENJIEHHO CBEpJAT,
HauMHas C y3KOro KoHHa. EC/H NMpHXOLHMTCS CBEpJIHTL pe3H-
HOBble NPOOKH, TO KOHEl| CBEpJia CMaYHBAIOT PacTBOPOM Lue-
JIOYH.

Crex/sHHble TPYOKH M TMaJO4KH Pa3pe3alor CJAenyOUHM
06pa3oM: mpu NOMOLIM TPeXIPaHHOrO HANM/IbHHKA MM Clie-
LMaMbHOTO HOXA AJIA pe3aHHs CTeKaa JeNalnT Ha TpyOke
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(uiH najoyke) LapamnuHy, CcTapasch He pasiaBHTh CTeKJO, a
3aTeM pasjaMbiBaloT ee. KOHIB pa3pe3saHHOd CTeKJasHHOI
TPpyGKH ON/IABJSIOT, MeNJEHHO Bpalllas €e B IJaMeHH ro-
pesikH.

Uro6bl COTHYTb CTEKJAfHHYIO TPYOKY, ee BHOCAT B NJaMil
TOpe/IKM H HarpeBalOT MECTO, IZie HYXKHO caesnaTh H3ru6, Bce
BpeMs Bpaulas TPyOKy To K cebe, To or cebs. 3aMeTus, 4TO
CTeKI0 pa3Msryaercd, TPyOKy BHIHHMAIOT M3 OTHA H, OCTO-
POXHO Ha)kuMasi, CrH6aioT ee Ha HeGOJBIIOH Yrovd, a 3aTem
CHOBA HarpeBaioT B NJaMeHH. DTy ONEpaUHiO MOBTOPAIOT A0
Tex Nop, MoKa He MOJNYYHTCS HyXHblit yron uaruba. Ilpa-
BHJIBHO COTHyTas TpyGKa He NOJIXKHA HMETb CyXEHHs B Me-
peru6e.

- TIpuGop AJss MOMy4YeHHsl ra3a KOJXKEH OHWTL MpOBEPEeH Ha
repMeTHYHOCTb, TIpocToil npu6op, COCTOSILIMA H3 TPOGHPKH
MJIH KOJIGBI ¢ OTBOZHOH TPYGKOH, MOXET GbIThb MCNLITAH CJe-
AyioluM 0o6pasoM: KOHell, OTBOAHOH TpYOKH OepyT B poOT,
BCachlBAlOT M3 Npu6opa BOSAYX, M KOHUMK TpyGKu OBICTPO
3aKpbIBAIOT s3bIKOM. Ecsiu mpuGop repMeTHYeH, TO A3bIK
npucacbiBaeTcd. MOXHO Takie IPOBepHTb TI'ePMETHUHOCT,
OMyCTHB ra3o0TBOAHYIO TPYGKY B BOAY M Harpepas npoGHPKY
PYKOil HJIM Ha CNHMPTOBKE,

HarpeBauue, kunsiuenue, soinapusarue. [lpocreiiweil ro-
PeJNIKOlt ABASETCA CHUPTOBAs JaMIa WM CrHpTOoBKa. [locie
OKOHYaHHSI paGOTHl CHHPTOBKA 3aKPBIBA€TCH KOJMAuKOM,
4TOGb! CIHPT He HCTapscs.

[po6upku ¢ MHAKOCTAMH HAarpeBalOT Ha roJjoM OrHe.
[Tpu 3TOM OTBepCTHE NMPOGHPKH CJIENyeT HaMpaBHTL OT cebs,
HAKJOHHB €€, H BCC BPeMs BpailiaTh, YTOObI HarpeBaHHe LLIO
paBHOMEpHO,

Bosbiine KOJMYECTBA JKHAKOCTH HArpeBaioT B KoJbax
WM CTaKaHaXx, MOCTaBJIEHHBIX Ha ac6ecTOBble CeTOUYKH.

JlJist BHIMApHUBAHHS CJYXaT CrenHajbHble qallkH.

Ecnu npu HarpeBaHHM BHUIENAIOTCS BpeiHblE naphbl HAH
rasbl, TO ONBIT CJEAyeT NPOH3BOAHTbL Ha OTKPHITOM BO3AyXe
WIK B BBITSDKHOM IUKady.

OrneonacHble XHAKOCTH (COHPT H Ap.) HAarpesaiotr, ony-
CKasi COCyA B ropsiuyio BoAay. BooGuie ¢ oOrHeomacHHIMH
BellecTBaMy CJelyeT ofpallaThes OCTOpoXHO, Mx Henbss
NepiKaTh BO3Je Iopslledl CIHPTOBKH, OCTABJATE B OTKPBHITHIX
cocyaax U T. A

®uabTpoBanue. Ilpn IMPOM3BOACTBE ONKTOB  HEPEAKO
NPHXOAUTCA NpPHGEraTh K (PuALTPOBAHHIO.



Jins npurotoBlieHus GHIbTPa KBAAPATHHA KycOK (HJb-
TPOBaJbHO GyMarH CKJIaAblBAalOT BYETBEPO, 06pe3aioT novy-
KPyroM H MOJIYYeHHBIH OyMajKHblit KOHYC BK/IaJBIBAIOT B BO-
poHKy, Uro6n (u/ILTp NJOTHO MpH/Eran x CT€HKaMm BOPOH-
Ki, ero nepen GH/IbTPOBAHMEM CMauHBaioT BORO#A. Bopouky ¢
(UILTPOM IOMEILAIOT B KOJIbLO IUTATHBA, a CHH3Y CTaBAT
cocyn Ads cTekarollero ¢uibTpara (Haao, YTOGE KOHUHK BO-
POHKH Kacancsi CTEHKH cocyna). JKMAKOCTh BJHMBAIT B BO-
POHKy IO CTEK/ASHHOA MaJouke.

Co6upaHue ra3oB 4 OnNbiTel ¢ HUMH. Pa6oras ¢ rasamy,
Rajo0 MOMHHTb, YTO MHOTHE H3 HHX B CMECH C KHC/IODOAOM
06pa3yloT B3pHBuaThle CMECH, a HEKOTOpbie SIOBHTH. Bo
n3bexKaHue B3pHIBOB, OTpaBJeHH{ M T. A. C/IeQyeT npexae
BCEro CTPOro co6/ioAaTh YKasaHHYi0 3/1€Cb METONMKy OIlbl-
TOB; paboTaTh C MaJbIMH KOJIHYECTBAMH IasoB; NPOH3BOAHTHL
OINTHl B XOPOLUO [POBETPHBAEMbIX MOMEIIEHUAX.

B 3aBHCHMOCTH OT (DH3HYECKHX H XHMHUECKHX CBOHCTB
rasoB A4S COGHDAHHs HX MPHMEHSIIOT Pasiuyiibie CIOCOGbI.
HanpuMep, BOIOPOA H aMMHK, Kak JerkHe rashl, coGupaior
B COCyAbl, NIepeBEpHyTEE BBEPX JHOM; YIJIEKHCJLUE ras,
XJI0p H ADYFHe TsXeJble rasbl COGHPAIOT B OTKPLITEIE COCY-
bl [l co6HpaHHs OKHCH a30Ta, KHCJIOpOJa M JpYrux
TPYAHOPACTBOPHMHEIX B BOAE rasoB INOJb3YIOTCSA CACAYIOLLNM
NpHEMOM.

Crek/IAHHA§ BAHHOUKA (KPHCTJJIH3aTOp) HAMOJHSAETCS
BOMOH Ha %/; 06beMa. LLujuHAp WM APYroil cocya ¢ LIHPO-
KHM TOpJIOM, B KOTOpBIi XOTAT cOOpaTh ras, HamONHAIOT BO-
RO [0 CaMOro BepXa, a 3aTeM 3aKPHBAIOT CTEK/SAHHOA Iuia-
CTHHKOH TaK, YTOObl MOX Heil He ObUlo My3bIPbKOB BO3AYXd.
Tlpuxas CTEKAAHHYIO MUIACTHHKY NajbUaMH npaBoil PYKH K
OTBEPCTHIO LHIHHADA, ONPOKHALIBAIOT €r0 B BAHHOUKY 1 TIOA
BOJOH OTHMMAIOT CTEKAAHHYIO MacTuHKy. [as Toro 4TOGBI
OmNylIeHHH{ B BOAY LUMJHALD ObUI yCTOHUHB, €ro yKPemnJsiol
B IUTaTHBE.

BewlecTBa, M3 KOTOpbIX Gyner mo6blBaTbCA ra3, noMella-
I0T B LUIKPOKYIO NPOCHPKY, IJIOTHO 32KPhIBAIOT npo6koi ¢ ra-
300TBOAHOA TPYOKOH. YKpenmus MPOGHPKY B LUTATHBE, Hatdu-
HaioT ee marpepaTb. Koria nosBures ras (B eM MOXHO y6e-
XHTbCS, OMYCTHB a30OTBOAHYl0 TPYOKY B BOALY), KOHel ra-
SOOTBOJHO} TPYGKH BBONAT B NMEPEBEPHYTHII WHJAMHAD C BO-
xoit. [locrynarowuh ras Gyser CoOHpaTbCs Hax BOLOH.

[Mocse Toro Kak ras BbITECHHT BOAY H3 UHM/IHHApA, MO-
c/leHHfl TOA BOJOH 3aKPEIBAIOT MIACTHHKOH M BBIHUMAIOT H3
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BaHHOUKH. Heo6XonHMO MMeTh B BHAY, YTO AAsl  HEKOTOPhLIX
OMBITOB CJEAYeT OCTaB/AATb B LUMJIHHADPE HEMHOro Boaul. Ec-
Jli HYXKHO HAIOJIHHTb [a30M HECKO/NbKO COCYAOB, TO, BLIHYB
U3 BOAbl MNEPBHIA LMJIMHAD C ra3oM, OTVIHBAIOT U3GLITOK BO-
bl U3 BAHHOYKH H MOMEILAIOT TyAa CJEAYIOLUiH HAlIONHEeH-
HbI BOJOH LMIMHAD H T, A.

Puc. 1.

Ecnu coeanHenue, U3 KOTOPOro Mnojyyaetcs JaHHbI ras,
MOJIHOCTBIO PA3JIONKHIOCh, TO B LUTATHB OBICTPO BCTABJAIOT
HOBYIO, 3apaHee IPHIOTOBJIEHHYIO NPOGHPKY C BeLIECTBOM.

Cam mpouecc nosyueHusi U COGHPaHHs Tra3oB MNPEACTaB-
JfieT GOJIBLIOJI MHTEpEeC MJs AayAHTOPHH M €ro MOXHO Hc-
10/Ib30BaTh ANl OODBSCHEHHS CBOHCTB ra3oB.

CyuiecTByloT pas/iHyHble MpHOOPHI, NMO3BOJAIILAE MOJY-
YHTb 1I0CTOSIHHBIT TOK rasa. K HHM cjepyer B mepsyio oue-
penb oTHecTH annapat Kunna u rasomerpel. Annmapar Kwun-
ra COCTOMT M3 CTeK/ISHHBIX COCYHOB «a» M «6» (puc. 1). B
CPe/IHIOI0 4acCTb COCYAa MOMEINAlOT TBEPAOe BELIEeCTBO, CJYy-
Kallee AJIs NOJyYeHHsl rasa, HanmpHMep' Mpamop, a B BO-
POHKY Ha/nuBaloT KHcI0Ty. Kucnora mocTynmaer B HHKHIONWN
4acTb COCyNa M, KOrAa KpaH OTKPHIT, INPHXOOHT B CONpH-
KOCHOBEHHe C TBEpAbIM BellecTBOM. HaunHaeTcs BblneseHne
rasa. Ecu xpan 3akphiT, To 06pa3oBaBlIniic ra3 BbITECHS-
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€T JKHAKOCTb u3 CPelHEro COoCyla, H PeakiHs NpeKpallaercs.

Jlns xpaHeHHsi rasoB MNpeHa3HayalTcs Ga/VIOHBI K ra-
30MeTpbl. ['a30MeTpbl GBIBAIOT METaANIHYECKHE W CTEK/ASIHHLIE.
Jl;isi Toro 4toGbl MOJIYYHTb TOK rasa, JAOCTATOYHO OTKPHITbL
KpaH BOPOHKH C BOROH M BepXHH#l KpaH G0koBOfi TPyOKH
(puc. 2).

Puc. 2. Puc. 3,

MNpurotoBnenne pactBopoB. [I/iss XUMHYECKHX OMBITOB Ya-
L€ BCEro NMPHMEHSIOTCA PACTBOPHI MOJISIPHOM, HOPMaJIbHOH M
NMPOLEHTHOH KOHUEHTPaLHH.

MonsipHas KOHUEHTPALMS BHIPAXAETCs] B [PaMM-MOJEKy-
Jlax Ha JIMTP pacTBopa. LL/1s TOro YyTo6bi NPHIOTOBHTH PacTBOp
TaKOH KOHUEHTPaLlKH, OTBEIUHBAIOT HyXKHOE KOJIMYeCTBO Bellle-
CTBA, PACTBOPSIIOT €ro B HeGOJILIIOM KOJHYECTBE BOAb! B Mep-
HOH KOJIOe, a 3aTeM 10 MeTKH A0BOAAT BO1o#. [lonycThM, uTo
TpeGyetcs npurorosutb 100 Ma 0,1 MONAPHOFO pacTBupa IVIIO-
Ko3bl. [l/1f 3TOr0 HaXoAAT MONEKYAAPHbI BeCc TVIIOKO3bl —
CsH,206, pasubiii 180, ciegoBarebHO, Af NPUTOTOB/EHHSA
1UUU Ma pacTsopa HeoGXOAMMO B3ATb 180 r MVIIOKO3bl, a ifl
100 Ma— 18 r. Ho aas 0,1 M. pactBopa Tpebyercs Bcero
1,8 r. OTBeCHB 3TO KO/MYECTBO, NEPEHOCAT €ro B MepHYyio
kos6y Ha 100 M, npu6apasioT Tyaa 50 Ma BOAbI H HocCae
[OJIHOTO PacTBOPEHHs [AOJIHBAIOT BOALI A0 METKH (pHcC. 3).

HopmaJabHas KOHUEHTPAUMS BbIPAXKAaeTcs B PaMM-3KBH-
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BaJleHTax Ha JIMTP pacrteopa. [lonycTuM, uto Tpebyercs npi-
rotosutb 250 ma 0,1 H. pactBopa 6e3BoaHOH combl. [las
3TOr0 HaXOMAT MOJeKyJspHbiii Bec coanl Na,CO;, pasubiii
106, u 3kBHBaJjeHT ee, pasHblii 106:2=053. aa 0,1 H.
pacteopa Tpe6yercs Bcero 5,3 r Ha 1000 M1, a Ha 200 Ma —
5,3:4=1,325r. 3T0 KOMHYECTBO MNEPEHOCHTCH B MEPHYIO
Koa6y Ha 250 mJj, pacrBopsiercs B 100 Ma Boabl, W 3aTeM
pacTBOp AOBOAHMTCA BOJAOH A0 METKH.

TpouenTHas KOHLUEHTPALHA BbIpaxcaerci B NPOLEHTaX
PaCTBOPEHHOrO BelecTBa MO OTHOLIEHHIO KO BCEMY KOJIMYeCT-
By pacrBopa. Hanpumep, 10% pacTBop mnoBapeHHON coau
nokasniBaer, 4to B 100 r pacrBopa comepxutces 10 r coan
u 90 r Boanl. JlonyctuMm, uTo TpeGyeTcs NPUrOTOBHTHL 15%
pactsop caxapa. Jlas sroro 15 r caxapa pacrBopsieTcss B
85T BOAMI.

PacTBopb MHAKHX KHCJIOT, aMMHaKa M APYTHX JIETY4HX
BeILeCTB NPHrOTOBJSIOTCS He B3BelUMBAHHMEM, a Mo 06GbeEMy.
Jlns 3Toro mocTynaloT cjaedylolHM o6pa3oM. ApeoMeTpoM
onpeje/sieTcsi y/le/lbHblii BeC BELIECTBA, HAXOAAT MPOLEHT-
HOe COfep)KaHHe BellleCTBA [JIsl JAHHOrO yIe/lbHOro Beca M
paccYMTLIBAIOT HYX(Hbli o6beM. JlonyctuMm, uto TpeGyercs
NPHroTOBUTb | /1 M/pacTBopa cepHoil KHCIOTLL. HyxHo B3ATh
98 r cepHoil kucaoThl (M. B. HoSO, = 98). [anee Haxoaum
yaeabHbIA Bec KHCIOTHL. [I/18 3TOro Ha/{BaeTcs B BBICOKHil
UHIMHAD CepHasi KHCJIOTA M apeoMeTpoM onpene/sercs
yaenbHblit Bec. TomyctuM, uro on paseH 1,84. Tenepp no
TaGJHLe HAXOMAT, YTO KHCJOTAa C TAKHM YACAbHBIM BECOM
96Y%. CnenosarteqbHo, B 100 r kHcaOTH cogepxutcs 96 r
CepHOit KHCJIOTHI, a JJIs NPHroToBJcHHs 1 J1 pacrBopa Tpe-
6yerca 98 r. CocrasisieTcsi NPONOPUKSA:

10096 x=22100_ 15083 1.
x—98 96

Ho yneabHbiit Bec kucnoTe paeen 1,84, ciesonatenbio, s
NPUTOTOBJIEHHsI pacTBopa cJexyer B3ATh 102,83: 1,84 =
= 55,88 Mu1 cepHoil KucaoThl. OTMepeHHOe KOJHYECTBO KHCJIO-
Thl npubaBisercs K 500 Mn BOAM B MepHOi KojiGe Ha
1000 Ma1 1 3aTeM JOBOAHMTCS O MEDKH BOILOH.

XpaneHHe pacTBOpoB. PacTBopbi XpaHATCH B 3aKPBIThIX
GaHKax c 3THKeTKaMH. PacTBophl mepexkucH BOAOPOAA, a3oT-
HOKHCJIOro cepe6pa, HOAHCTOro KaJiMs M HEKOTOPbIX ADYTHX
JAOMKHBI  XpaHMTbCA B GaHKaX H3 TEMHOro CTek/Ja B Npo-
XJaanHoM Mecre. HekoTophle pacTBOpHl He/b3s JOJrO Xpa-
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HHTb, HaNpUMep pacTBOPHl XJOPHOTO HJM a30THOKHCJIOTO
KeJsle3a, THOCYJb(aTa, CEpHHCTOKHCJIONO HAaTPHS MJIH KaJjus,
poaaHUCTOro Kaaus H Ap. PacTBopbl wiesoueil ciegyer Xxpa-
HUTb B CKMSIHKaX, 3aKpbIThiX NPoOKOH W 3anuTbiX napacu-
HOM MJIH BOCKOM, TaK KaK OHH MOIVIOLLAIOT U3 BO3[yXa yrJe-
KHCJIbIH ras M nepexofsiT B HAPOKAapGOHATHL.

B3semmusanue, [Ipu NOCTaHOBKE OMNLITOB, ONHCAHHHIX B
3TOH KHMXXKe, NOCTaTOYHO MOJb30BATbCSI XHMHKO-TEXHHYE-
CKHMH BecaMH, KOTOpble N03BOJIAIOT B3BELIMBATh C TOYHOCTBIO
no 0,01 r. [Tepen HayanoM B3BeluMBalHsA HYXXHO NPOBEPUTb
PpaBHOBECHe BeCcOB.

BeulectBo, KOTOpoe B3BelIHBaeTcs, KJAalyT Ha JeBYyiO
YallKy, a pa3HOBECHl — Ha MpaBylo.

Chinyyse Tesa B3BELIMBAIOT B CTAaKaHYHKE HJIH Ha 4aco-
BOM CTek/e. BooGlile HemocpencTBeHHO Ha YalUIKy BECOB HH-
KaKHe BelLeCTBa KJAacTb He nosaraercs. Hesb3s Takxke cTa-
BHTb HAa YallKH ropsiyHe, MOKpble WJH rpPA3Hble NpeiMeThi.

Mocyna u apyrde NPHHANJEKHOCTH Aasi ONbiTOB. IlpH
ONbITAX 3KCIIEPHMEHTATOpYy dallle Bcero OyAeT HyXKHa cie-
Ayloliiass nocyna: NpoGHPKH, KOJ6bl, XHMHUECKHe CTaKaHbI,
KOJI6bl Biopua, BOpPOHKH, AesIHTe/blble BOPOUKH, UHJIMHADH,
dapdoposbie yalikH, cTynkH. [Tonagobarcs Takxke acGecTo-
Bble CETKM, WTATUBbI C KOJMbLaMH, 'LITATHBB C 3aXKHMaMH,
IMETKH A/ YHCTKH NOCYAbl H.T. I

Kaeii an1a HakaenBaHus 3THKeTOK. Ha 1 wacrtbh Xenatoro
JeKcTpuHa 6epyT | yactb Boanl. Boay HarpeBatoT nouTH a0
KHIeHHS, BCHINAIOT AEKCTPHH M Pa3MellHBAlOT RO [MOJHOrO
pactBopenHsi. opauuil Kiaeil QuAbTPYIOT 4Yepes TpsiMOUKy.
Xopowuo 3aKyNOpeHHbIHi K/ei MOXET XpaHHTbCA MPOAOJIKH-
TesbHoe BpeMs. [losie3aHo npu6aBHTb K HeMy HECKOJIbKO Ka-
neib pacTBOpa CasHUMAOBOH KHCJOTHI,

MpurotoBienne MaToBbix CTeKoA, CTeK/JI0 MOKPHIBAOT
[pH NOMOLLUH KHCTOUKH cMecbio 13 10 r cepHOKACIOro 6apHs,
10 r ¢ropucToro aMMoHust ¥ 12 r NJ2BUKOBOH KHCJOTHI,

Kak otpesaTb AHO y CKASIHKH. [T0 OKPYXXHOCTH CK/ISIHKH B
TOM MecTe, [/ie JOJI2KeH GbITb pa3pes, NPOBOAAT OOMOKHYTHIM B
YepHUJIa IePOM YepTy, CTapasiCh BECTH €e  Ha OIHOM YpOBHE.

Koraa yepHu/ia BLICOXHYT, [0 HAHECEHHOH YcpTe MCA/EH-
HO TMPOBOAAT KOHYHKOM OCTPOrO MJIaMenH MasJbHOi TPyOKH.
3aTeM MOKpO# CTeK/ANIONH NaNo4YKOH Kacaiores -CTeKaa B
TOYKe, rie 3aKOHUWJIOCh Harpesanue. Ecan crekso 6buwio ao-
CTaTOYHO XOPOILUO HArpeTo, OHO AOBO/BLHO FVIAAKO OTAE/IAETCS
no yepre.
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Mpocrofi cnoco6 monyueHHs IHCTHINHPOBAHHOH BORMI.
JIMCTUIIHPOBAHHYIO BOAY MOXHO JIErKO B JOCTAaTOYHOM KO-
JIMYecTBe MOMYYHTb H Ge3 XosnoauiabHHKa JInGuxa. ITpuGop
COCTOMT H3 JHTPOBO# KOJIGH, ABYX CKIAHOK Byanda (2, 3)

Puc. 4.

¥ CTeKJIsTHHBIX TpyGok (5, 7) (puc. 4). Ilpu mocraTounoi
anuie Tpy6ku (5) (1 M) B Heli MPOHCXOAMT MOYTH MOJMHAS
KOHeHcauusi napos Boabl. Bona B kon6y (1) wannBaercs mo
Mepe Hago6HocTH. HarpeBator konGy Ha nantke. Kosnba coe-

AMHAETCA ¢ MPHEMHHKOM (2) NpH MOMOUIM CTEKJSHHOH TPY6-
K1 (4).
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Hekoropbie 3amMa3ku W nacrhi,
npHMeHseMbie B 1a6OpaToOpHH

Jlerkonnaekas 3amaska a8 pasJHYHBIX MpHGOpoB. B co-
CTaB 3TOH 3aMa3KH BXONAT paBHble YaCTH BOCKa M KaHH(O-
au. CrtaBuB KaHH(bOJb ¢ BOCKOM, NMPOGYIOT Mocje OXJaxie-
HHsl, YIOBJIETBOPSAIET JIH 3aMa3Ka NOCTaBJAEHHBIM TPeGOBaHH-
sM. EC/IH BA3KOCTb ee CAMWIKOM BeJHKA, 106aBASIOT KaHH-
osb, ecain 3aMaska xpynka, 106aBASIOT BOCK. 3aJHBaTh Ma-
JIONOCTYTHBlE MecTa yAOGHO NpH noMou nunerkd. Temmnepa-
Typa TuiaBJIeHHsi 3aMaskH npuMepHo 500, 3aMaska Xxopoiuo
NPHJHNAET K JM060i MOBEPXHOCTH,

MenneneeBckas 3amaska. Men/ieneeBckyio 3aMasKky MOX-
HO TIPUFOTOBHTb H3 TOrO XKe CIJIaBa, HO C HaNMOJHHTEJICM. R
KayecTBe mocsefxHero Gepyt oGeluHo Mymuio Fe,Os B Komu-
yecTBe 10 25% ot Beca cnsaBa. HamosHuTesap nosblLaer
TBEPAOCTb 3aCTHIBLIEH 3aMa3KH.

3amaska weJsieilt B TEPMOCTATax MM NMPHKPENJEHHe CTeK-
Jla K MeTaJaH4eckoii onpase. DTO JIETKO MOXXHO CHe/NaTb MPH
TIOMOILIH «MOPCKOTO KJIesi» — ruomMapuHa. Jljas npurorosJe-
Kus ero Gepyr 30 r 5eq3osa M PacTROPAIOT B HeM TpH Ha-
rPeBaHHH Ha BOLSIHON GaHe 3 © HaTypasNbHOTO Kavduyka (VY-
e Ba/blOBaHHOro). B ropsuuit pacrsop moGaeasior 60 r
wesiaka. Kielf nonyuaercs B Buae KYyCKOB 4YepHO-6yporo
ugera. Knesuas crnoco6HocTs ero oueHb Bequka. [lnasurcs
oH npu 130—1400. CknienBaeMble npeaMeThl HYXKHO XOPOLIO
BEICYLUHTb W TMONOrPeTh.

Cypryu. [1nsi He OCOGEHHO OTBETCTBEHHBIX COENWHEHHH B
KauyecTBe 3aMasKi MoXeT GbiTb peKoMeHmoBaH cyprvy. T'o-
TOBAT €ro Mo CAeAyIOWEeMy peuenty (B BECOBHIX YacTAX):
Kauuooau — 20, cepsl — 10, ckunumapa — 5, Mena —8,
cepHoKucIoro fapust — 12, mymun — 8—10. TIpuGannenne x
cMech 5% BOCKa 3HaUMTENbHO YNydlllaeT CBOWCTBa Cypryva.

CMaska aas CTeKAsiHHBIX mpuGopos. B saGopatopun
OYeHb YaCTO TMPHXOAHTCS CMAa3BIBAThb CTEKJISHHbIE NMPHOOPHL
Jlas 3TOro ynoTpe6asioT BaseJqHHOBVIO Ma3b. [Tocnennsis ro-
TOBHTCSl CIVIAaBJIEHHEM DaBHLIX YacTeil BasesMHa H UepesHHa.
BMecTo uepesHHa MOXHO B3fiTb napaduH.

Macra nns HATHPaHHA 1aGOPaTOPHBIX CTOJIOB W JHHOJEY-
Ma. Takasi macta COCTOHT H3 BOCKa, LIEpe3HHa, CKHNHLApa H
Gensuna. JIJIs &e W3rOTOBJEHHS HeOGXOAMMO B3siTL (uacredt):
Bocka — 10, nepesnna win napaduna — 20, cKunHzapa —
0,9, 6ensnna — 70—80. Ilacra Ha HepeBo HJH JHHOVIEYM Ha-
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HOCR™CA TOHKHM CJIOEM KHCTbIo M/ Tpsnkofi. [Tocse BhCHIXa-
HHS CJIOSl €r0 PaCTHPAIOT OGHIKHOBEHHOM IETKOM.
Kapaujamm ans nNHcbMa Ha cTekasinnofi mocyne. B npak-
THKe Jla6opaTopHOft pa6oTH HMEIOT GoJbllIoe PacmpocTpaHe-
HHMe KapaHAallH AAs NMHCbMa Ha CTeKIsHHOf mocyme. Huxe
TNPHBOANTCA HECKONBbKO PEleNTOB AJI HX NPHTOTOBJICHHS:

Yepuuli xapannam

Bocka nuennnoro - .. 40 vacreft
Cana .ol N 10 »
Caxn namnosoRl . . . B 10 »

Kpachuit kapanpam

Bock myemwmmit . . . . . . 25 »
Cnepmaner , . . . . . . 100 »
Cano Ce e e 15 »
Cypuk (PbsOs) .. ., . . . . 150" »
Beawfi xapanpam
Bock nuennHuft e e e »
Caino - P - | I
OKuch HHKa . L. o, B0 s

Tlopsinok - H3I'OTOBJIEHHS KapaHIallell: BHayaje pacnaap-
ASAIOTCSA BOCK, CTIEPMALET U-cajio. 3aTeM TPH NOMEIIHBAHKH B
pacIIaB/IeHHYI0 Maccy” ZoGaBisiercs xpagka (naunosan ca-
%a, CYPUK, OKHCh UWHK2 H p.).



MPABHJIA BE3OMACHOCTH NPH XHMHYECKHX
ONBITAX

AXKypaTHOCTb, BHHMAHHe, XJIaJHOKPOBHE — 3TH KauecT-
Ba JOJIKEH Pa3BHBaATh B ce6e KaXAbli XHMHK-KCIIepHMEHTa-
TOp.

He6pexXHOCTb M HEOCTOPOXHOCTb MPH TIOCTAHOBKE XHMH-
YeCKHX OMBITOB MOTYT NPHBECTH K OXOTaM, OTPaBJIEHHSM,
fnopesaM W APYrMM HENPHSATHLIM, a NMOPOI0 M ONACHHIM MO-
CeNCTBHSAM.

Heo6xonuMo 3apaHee NMpHHATb Mepbl NPOTHBOMOXapHOR
GesonacHocTH. OKOJO CTO/MAa SKCNEDHMEHTAaTOPa  HOMXKEH
GLITh MPUTOTOBMEH ALIHK C TIECKOM A1 COBOK. Ipn OTCYTCTBAN
BOJONPOBOAA CJIENVET 3aNacTH HECKOJIBKO BefieP C BOAOM.
[Mone3xo WMeTh OTHETYLINTESb,

Cnenyer uMeTb HeGOJBINYIO aNTeUKy, CONEPIKALIVIO THr-
POCKOIHYECKYIO BaTy, MOOHYIO HacTORKY, GHHTHI, CIHPT, CO-
Ay, MapraHUOBOKHC/bIA KaqHui, Ma3b OT OXOroB H JIpyrue
CpencTBa mepBofi MOMOLIH.

Tsepabie BellecTBa TYIIAT MECKOM, BONOM, CTpyeil u3 or-
HeTywnTens. UroObl OTHEIHTH TOPAIIHIT NMPeAMeT OT OKpy-
XKatouleli cpenbl, HeOGXOAMMO HEMENJIEHHO HaKPLITh €ro He-
NMpOHHUAeMbIM KosmakoM. CIOHPT MOXHO TYIIMTh BOIOH;
GeH3HH, KepOCHH, 6EH30/, Mac/Io TYIIAT MeCKOM WJIH TIDH Mo-
molH orHerymutens. Iopsumuit HaTpuil, Kamuit, pocdop Ty-
WwaT MecKoM.

Ecau oxBaueHa orHeM oOflexna, TO HYXHO HeMelJeHHO
06epHVTb TMOCTpajaBlUero IJIOTHOA TKaHbio (omesioM, Gpe-
3eHTOM U T. I.).

B cayyae BOCM/IaMEHEHHS 3JIEKTPHUECKHX TMPOBOIOB,
NpeXie BCero Halo BLIK/IIOMUTB TOK, a 3aTeM YAalHTb TO-
BPEXKIEHHYIO YacTb MDOBOAKH W 3aTYIHTbL TFOpsIUHe HIH
TJICIOUIHE MecTa OGBLIYHBIMH CNOCOGaMH.

Tocsie Oka3aHHsi MOCTPAjaBleMy MepPBOif MOMOIIM HYX-
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HO HeMeJIEHHO OTNPAaBHTh €ro B Jleue6HOe YupexneHHe H.IH
BHI3BaTb CKOPYIO MOMOLIb.

Ipu npoBeneHHH ONLITOB HeJb3Sl MNEpPeMelIUBATL XHMH-
yecKHe BelllecTBa nasblaMy., Huvero Heanas npo6osath Ha
BKYC.

ITocsie paGoThl HANO TILATENLHO MHTb PYKH.

HecosmecTumble BemecTa

MHorHe BelleCcTBa NPH CMEUIHBAHHH BOCHJIAaMEHSIOTCSA.
IToaToMy He Bce BellleCTB2 MOTYT GbITb COBMECTHMBI H COB-
MecTHO XxpaHuMbl. ClefyeT NOMHHTb:

a30THAasT KHCJOTa HECOBMECTHMAa C TJIMLEPHHOM,
cnupToM, 3GHPHBIME MacaaMH, CMOJIaMH; caxapoM, ¢eHoJIoM,
ONMUJIKAMH, KJI€TYaTKOH;

rJHIepHH HECOBMECTHM C XJIOPHOIl H3BECTbIO, MapraH-
LIOBOKHC/IBIM KaJIneM;

MapraHuUOBOKHUCJBEA KaJdHii HECOBMECTHM C
OpraHMYecKHMH BellleCTBaMH, 5bHPHBIMH H XHPHbIMH Macsa-
MH, BHHHBIM CHHPTOM, [IVIHLEDMHOM, HallaThipeM, Cepoi,
10Z10M, yIJIeM, TaHHHOM;

cepa HECOBMECTHMa C MAapraHLUOBOKHC/IHM KasueM,
XJIOPHOM H3BECTbIO;

cCepHad KHCJOTAa HECOBMECTHMA' CO CKHIIHAapOM,
6epToJIeTOBOM COJIbIO, CIIHPTOM, GEH3HHOM;

COHPT HECOBMECTHM C GEpPTONETOBON COJBIO, XPOMOBLIM
aHTHAPHIOM, MapraHUOBOKHC/BIM KasHeM, 6enkoM (Ka3eH-
HOM, KeJIaTHHOM, KJeeM H T. IL.).

MepBas noMoutb NPH 0XOrax

OXor KOXH OrHeM, mapom, Kenatkom. [Torpysute nopa-
MEHHbI y4acTOK B PacTBOP MapraHLOBOKHCIOrO KaJHsi: 4eM
CHJIbHEE OXKOT, TeM Bhllle NO/DKHA GbITh KOHLEHTPAlHs pac-
tBopa. Komnpeccr u3 TauunHa. CMa3biBanHe Ba3eJHHOM.

O3KOr KHCIOTaMH. BHICTPO O6MHTL TNOpaX(eHHOe MECTO
cuabHoit cTpyedl Boabl. KoMmpecch w3 pacTBopos caabbix
wesoyeit (cona, ammuak). IIpu mopaxeHHH KOHUEHTPHPO-
BAHHOH KHMCJIOTOH (CepHoil, coJsiHOM) mocse OOMEIBAHHA He-
MeJlIeHHO 06CHINaTh MECTO OXKOTa MOPOUIKOM COAbl. B Aaub-
HelileM yepenoBaTh OGCHINaHHE COMOA C CONOBHIMH KOM-
npeccaMu.

2. 3348 17



Oxor enkumu wenodamu. Komnpeccet u3 ciaabeix pac-
TBOPOB YKCYCHOI KHCJOTBIL.

Oxorn 3esa M muweBoaa. BHyTpb oGBOJaKHBaOUIHE
cpencTBa: KpaxMaJIbHbIf OTBap, BOAa C GEIKOM, MOJOKO, pa-
CTHTEJIbHOE MacJIo.

Oxoru raas. O6uabHoe npoMpiBauue Bogoft. Jlex. Ilpu
0orax IIeJoYyaMH — NPOMBIBaHHe pacTBOpoM GOpHOH KHC-
J0Ts. HeMennenHo oTMpaBHTb NMocTpajaBllero B JeyeGHoe
3aBelicHHe.

Oxoru dochopom. OGMbIBaHHE CMUPTOM H PacTBOPOM
MeJHOro Kynopoca, 3aTeM KPeNnKHM DAacTBOPOM MapraHuo-
BOKHCJIOTO KaJIusl.

Mepsast noMomb NPH OTPABJEHHUAX

AJKOroJaH, anbaeruasl, adupn. BrizsaTh pBoTy. BbiHecTH
Ha cBeXHHl BO3MYX, 1aTh BABIXaTb HAIIATHIPHBIH CIHPT.

Bensun. Jlatb peorHoe. Ceexcuii Bosmyx. Temmoe u ro-
psvee MONEpeMeHHO Ha IPyAb H 3aTHLIOK.

Xnop. Ceexuil BosayX. Babixanue Tensoro BoasAHOro na-
pa, mapos aMMHaka. XoJOJHbIE KOMIDECCH Ha TOpJIO M
rpyab. Topununnku. [Tomubiil nokofi. Buytps 6esnkoBas BOAA,
MOJIOKO, MaTHe3Hsi C BOMOH. ‘

CepoBonopon. Cpexxuit BO3NYX. BrpixaHne KHCJIopoaa.
B TsKembIX cayuasix BHYyTpb 2% pacTEOp NepeKucH BOZOPO-
7a yaiiHbIMH JIOXKKaMH. VICKyccTBEHHOE ABIXaHHe,

CepHucTHIit ra3. BHYTpb THTbEBast CONA H MOJIOKO.

Yrapuwit ras. Cpexuit Bosayx. [Ipunats rojiope BO3BI-
LenHOe moJoxeHue. XOJONHBE 06JMBanust 3aThKa. Kpen-
Kuit uepHblil Koe. MckyccTBenHoe AblXatHe.

Ammuak. BHyTpb c1aGhlit pacTBOp yKCyca, JTMMOHHOI KH-
coThl, Bibixanue ropsiuMx MapoB BOJBI C YKCYCOM. O6au-
BaHHE 3aThLIKA M CIHMHBI XOJOLHOH Bonof. ['opuHuHHKM Ha
JKHBOT.

Won. BuyTps Muukuil KpaxManbHeii Kieficrep, 6Gesko-
Basi BOAa, COAa.

CoeanHenns Mbimbska, PsortHoe. Tlonnepxusath pBOTY
Jaueil TETIOrO MOJIOKa CO B3GMTHIM GEKOM, CTaKaH 3a CTa-
KaHOM. BHYTph MOKeHHast MarHesus ¢ pogoil (5 :100), uepes
5 MHHYT 1O CTOJIOBOH JIOXKe.

Coenunenns prytH. Boissath pBoOTY. BHYTpH YroJIbHBIH
TOPOLLOK C BOXOH, MOJIOKO C 6eJKOM H KycoukaMu Jbaa. ITo-
JIOCKaTh POT 6epTONeTOBOf COMIbIO.
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CunuapHas kucaoTa. ITpombiBanue kesynka 2% pacTso-
POM TepeKHCH BOJAOpoAa Wi 1% pactBopoM Mapraniuobo-
kHcsoro Kadus. ITorpysuTbh moctpanasiuero B TENJYIO BaHHY,
OJIHOBPEMEHHO Ha TOJIOBY XOJIOA.

CoeMHEHHs CBHHIA. BHYTpb GOJIbILIOE KOJHYECTBO YTrOMb-
HOro MOPOILUKA, MOJIOKO, sIHYHbIil 6esoK. CiaGutesbHble 1 Mo-
TOroHHble cpefcTBa. I'opsiune KoMmmpecchl Ha rosioBy, ofiiue
TenJible BaHHBI.



ONbITbl C TA3AMH

H3 uero cocTout BO3AYyX?

W3 uvero cocroHT Bo3Ayx? OTO MOXKHO [10KasaTb ClJe-
AyoumuM o6pasoM. B ckasHKy eMKocTbio B 1 J1 moMelaror
KycoueK 6esoro ¢ocdopa H IJIOTHG 3aKPHIBAIOT OTBEPCTHE
npoGKo#i. 3aTeM IHO CKJSIHKH OCTOPOX(HO HarpeBaloT, Moka
¢docdop He 3aropurcsi. Korna ropeHue 3akoHuHTCs, OmMycKa-
10T TOPJILIUIKO CKJSIHKH B BAHHOYKY C BOJIOW H TOA BOAOH Bhi-
HuMaloT npo6Ky. Boma ycTpemisiercs B cocyn H 3aHHMaer
OKOJ10 !/s ero o6beMa. 3HauMT, OJHA NATASA 4acTb BO3AyXa
(21%) nowia Ha ropenne ¢ocdopa. dra yacT BO3AyXa
ecTb Kucsopon. OcranbHoil Bo3fyx cocTouT U3 asora (78%),
yraekucioro rasa (0,03%), uHepTHHIX ra3oB (aproH, HeoH
H 1p.).

Ipu otcyTcrBHH Gesoro doctopa 3TOT ONMBLIT MOKHO TPO-
BecTH TaK. BepyTcs nBa CTEK/IsSIHHBIX CTaKaHa: ONHMH TMOLINPE,
Apyroii noyxe. B mepBblii cTakaH HaJHBaeTcs OKpallleHHas
MapraHLOBOKHC/IBIM KajlHeM BOAa M oOllycKacrcs mpobka ¢
BaTOH, CMOYEHHOH CIHPTOM.

BaTka Ha npo6ke MOMXHraercs, H, KOraa CIHpT 3aropHT-
csl, y3KHil CTakaH GLICTPO ONYCKaeTcsi B NMepeBepHYTOM BHAE
B BOZLY, HaJHTYIO BO BTOPO#f cTakaH. CnupT NpOMOJIKaeT ro-
PeThb MOX CTaKaHOM [0 MOJHOTO H3PacXoAOBaHHs KHCJIOPOAA.
B 310 BpeMs Bojga H3 BTOpOro CTakaHa NMOJAHHMAeTcs M 3a-
HHMaeT npuG/IH3NTEIbHO !/5 06beMa, T. €. Ty 4acTh, KOTOpYIO
3aHMMaJl KHCIOPOA A0 CXHMaHHs CNHPTa.

Campiii nerkufi ras — Bopopon

Bonopon noutn B 14,5 pasa Jjerue Boaayxa. JIutp somo-
pona npH HOPMaJbHBIX YCNOBHAX BECHT ToJabko 0,09 T.

JlerkocTb BOZOpPONA MO CPABHEHHIO C BO3LYXOM JOKa3bl-
BaeT CJeAyIOLHA ONKT.
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K naGopaTopHbiM BécaM NOABELINBAIOT ABa CTaKaHa,
KaK 3TO MOKa3aHO Ha pHC. 5, H YPaBHOBELIHBAIOT, YalUKH
BECOB Pa3HOBECAMH. 3artem MoaA OOHH H3 CTAKAHOB MOABOAAT
CTeKJIAHHYIO TPYOKy, CoelHHeHHylo ¢ anmapatoM Knnma, u
IpoMycKaT BofopoA. Boxopoa, noasnMasick BBepX, BHITEC-
HfeT M3 CTaKaHa BO3JyX, H YalllKa BECOB NMQAHHMAaeTcs.

B na6opaTopHsx BOZOPOX uallle BCEro moJjydaior mefict-
BHEM CepHOH WJH COJMAHOM KHC/MOTH Ha LIMHK B anmapare
Kunna. Ias sToro B CpPeRHIO WapooGpasHyiC 4acTb amnma-
paTa NOMeLIAlOT KYCOYKH LHHKA a B BepXHHi 1wap (Bo-
POHKY) HaJIHBAIOT KHCJIOTY. KHC/IOTH cjienyer HaaHBaTh
CTOJIBKO, 4TOGHI YpPOBEHb ee MpH pabore anmaparta 6wl Do-
CpelHHe CpPeAHero Liapa.

OTKpHIB KpaH, MpHBOAAT anmapat Kunma B neficTeue.
Kucsora n3 BepxHero cocvia MOCTYNaeT B HHXHHMA, a 3aTeM
B CPeRHHIi, BCTyNnasi B PEaKUHIO C HHHKOM:

HzSO4 +2Zn — ZnSO, -+ Hg

Brinessiiomniicsi BOAOPOA BHIXOLHT W3 annapaTta depe3 KpaH.
Ilpy 3akpHBaHHK -KpaHa KOHTaKT KHCJOTH C UHHKOM
NpeKp~liaeTcd, H PeakUHa ocraHasauBaercd. [losveenwniit
ras MOXHO COGpaTh R TIATHHIPE Hazd BOAOM, NMPONMYCTHB €ro
TyAa Mo ra3ooTBOAHOH TPyOKe.
Bosiee npocTHM croco6oM MOXHO MOJYYHTh BOXOPOR B
Ko/6e Blopua wiM B 0GHIYHON KPYIMIOZORHOA KO/Ge, B KOTO-
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pylo BCTap/ieHa KaneJbHasi BOpPOHKa: B Koify KAagyT UMHK,
a M3 KarneJablioifl BOPOHKH NOCTCNEHHO NPUJIHBAIOT CEPHYIO KH-
CJIOTY.

XHMH4ecKasi rapMOHHKa

Ecnu nepxaTb Hal MaJeHbKHM BONOPONHEIM IIaMeHeM
CyXylo, He CJIMIIKOM Y3KYIO CTEKJASIHHYiO TPYGKY, TO CJIBILIEH
CBOEO6PAa3Hbifi IPOH3HTE/bHbI 3BYK, BhHICOTAa KOTOPOro Me-
HfeTCS NPH NOAHUMAHHH HWJIM ONycKaHud TpPYOKH. MeHss
IVIMHY TPYGOK, MOXXHO MOJMYYHTb aKKOPA. DTO fBJEHHe CBOli-
CTBEHHO He TOJIbKO BOJLOPOAHOMY, HO H BOJSIHOMY IJIaMEHH.
IMnams asasieTcs 3nech Kak Gbl BHOPHDYIOLIMM A3BIYKOM,
TOMO6HO A3LIYKAM CBHCTKOB, KJIapHETa.

Boma M3 niaMeHu

K annapaty Kunna npHCOeIMHSIIOT COTHYTYIO NOA YIVIOM
CTeKJISIHHYI0 TPYOKY C OTTAHYTBIM KOHLOM. DTy TPYGKy OTTHA-
HYTbIM KOHLIOM BBepX YKPEIUIAIOT B IUTATHBE H, OTKPHIB KpaH
anmnapara, MycKaloT TOK BOAOpoAa. ['as moKHraroT u niams
MPUKPLIBAIOT CYXHM XHMHYeCKHM cTakaHoM. Ha crenkax cra-
KaHa MOSBJASETCs HaJeT BJaru, Kak CJAeACTBHe 00pa3oBaHHs
BOJbl H KOHJEHCAlHH ee NapoB:

i 2H; 4 0,—2H,0.

Bo wuslexaHue B3pbiBa BONOPOJ CJEAyeT 3aXHrath
He cpasy, a CIyCcTs HeKOTOpoe BpeMs, Korjaa BO3LyXx Gyner
BHITECHEH M3 Bcex yacrefi npu6opa. Kpome Toro, anis npen-
OTBpalUeHHsl B3pbIBA CJELYeT MEXAy KOHEUHOH CTEeKJSHHON
TpyGKOil U KaydyKoBOH, HAyllleil OT annapaTta, BMOHTHPOBaThb
CTeKNSIHHYIO TPYOOUKY C BCTaBJIEHHOH B He€ CNHpanbio H3
MeaHOH CeTOYKH.

B3pwis rpemydero rasa

FpemyynM ra3oM Ha3blBaeTcs CMeCb JBYX O6beMOB BOAO-
poAa ¢ OOHHM O6bEMOM KHCJIOPOAA.

MoxHo 6e30nacHO NPOACMOHCTPHPOBATHL B3PHIB FpeMyye-
ro rasa cjeayiowum o6pasoM. CKIsiHKA C WIHPOKHM TopJoM
Ha 500—700 MJa1 HanosHsAeTcs Ha %/; o6beMa BOZOPOAOM H Ha
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1)s kuciopogoM. Harmosnenne npomsBonuTes Hap Bopoi:
BOJOPOX NMOCTyNaeT H3 annaparta Kumma, kuciopon Gepyt us
rasoMeTpa HJH INOJIyyaeTcs PH Pas/ioXeHHH cMecH GepTose-
TOBOIl COJIM C ABYOKHCbIO MapraHua B NnpoGHpKe Nmpu Harpe-
pBaHHH. 3anoJHeHHas CKAAH-
Ka 3aKphiBaeTcsl po6Koit ¢
JIeIUTeNbHOH BOPOHKOH  H
ra300TBOAHOI TPyO6KOil. Ko-
Hell 3TOil TPYOKH omycKaeT-
cs1 B GarapefiHblii cTakam
€MKOCTbIO B 1 JI, KOTOpHIi
HAmMoJIHseTCA 10 KpaesB BO-
noit. TIpH OTKpLITHH BOPOH-
KH BOJla BBITECHSIET ras; my-
3BLIPbKH Tasa MOJKHIaloT
ropsillieil BaTKoH, HameToil
Ha AJHHHYIO JyunHKy. ITpo-
HMCXOIST ONMH 3a JAPYruM
qacThle, HamoMuHalomue
cTpenb6y M3 myJeMeTa, B3PHIBBL rpemyuero rasa (puc. 6).

OvyeHb ONMACHO MOAMKMHIaTh a3 HEMOCPEACTBEHHO y OTBEp-
CTHsl Fa300TBOJAHON TPYGKH.

Pisc. 6.

«Co6aunk saii»

Tonxecute x rasoorBogHoll TpyGKe annapara Kumna
CYyXyl0 NPOGHPKY H, BIYCTHB B Hee HeGOJBLIOE KOJHYECTBO
BOJ0OpOJa, 3aTKHHTe OTBepPCTHe NPOGHPKH MajiblieM, 3aTeM
fepeBepHYTYI0 BHH3 OTBEPCTHEM MPOGHPKY MOAHECHTe K MJa-
MEeHH CIHPTOBKH — pasflaeTcsi 3BYK, HANOMMHAIOUIHIl Jai
co6akn. OGBACHSACTCS 3TO TeM, YTO BONOPOA CMeIlaJscs B
NpPoGHpKe C KHCJIOPOAOM BO3AyXa, o06pasoBaB rpeMyuyio
cMech. Tak o6HIYHO MPOBEPAIOT YHCTOTY BOAOPOJA.

Ecain oTKPHTbL Ha HeKOTOpoe BpeMs KpaH annaparta Kun-
Na M BBIMYCTHTb MOMHOCTbIO HMEIOIHACS B HCM BO3AYX, TO
COGpaHHbI BTOPHYHO YMCTHIi BOZOPOA Cropaer B NMpoGHpKe
CNOKOWHO GeCLBETHBIM HJIH XKeJTOBAaThIM MJIaMEHeM,

«Co6aunil s1aii» MOXH0 BocmpoussecTH u Ge3 anmapara

Kunna. Inst 5T0ro B IIHPOKYIO NPOGHPKY HAJHBAIOT PacTBOP
CoAHONH KHC/IOTH (1 : 1) H NpHGAB/AIOT HECKONLKO KYCOYKOB
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uHHKa. Korfa HauMHaeTcs G6ypHOe BbileneHHe BOAOPOAA,
HYXHO NOAHECTH K OTBEPCTHIO NPOGHPKH 3aXCOKEHHYIO Jy-
QHHKY.

NMpuiralomas Ganka

Bepyr xecTaHyio 6aHKy H3-moA Kode (6e3 KPHILIKH) MM
u3-noj, kKoHcepBoB eMkocTbio 0,6—0,8 a1 u npo6usalor B gHe
HeGoJIbllloe OTBepcTHe. BaHKy CTaBAT Ha CTOJ BBEPX NHOM H,
3aKPHB OTBepPCTHe MaJjiblieM HJH BJAaXHOH (H/IBTPOBAIBHOI
6yMaKoii, NOABOAAT CHH3Y Ia3o0TBOAHYIO TPYGKy anmapa-
Tta Kunna, B teuenue 0,5 MHHyTH 6aHKa Hamo/IHAETCS BOAO-
ponoM. Toraa Tpy6Ky yOHpAIOT, H AJMHHON JIyYHHKOH 3aXKH-
ralT ras yepes oTBepcTHe B AHe Gankn. CHauana OH FOPHT
CIOKO/HO, HO 3aTeM, Korja B GaHKy NpOHHKaeT BO3AyX, Ha-
YHHaeTCsl T'yAeHHe H BOLOPOA B3phiBaercss, npHuem OaHkKa
MOANPHIrHBaeT BBEPX H NJaMs BHIPEIBAETCA HapyXy.

Boopos BhTECHSET BO3AYX

CTekNsHHbIi UMAHHAD YKPEIJIAIOT BBEPX JHOM B IUTaTH-
Be H, BBellsl B Hero TPyOKy oT annapara Kunna, HanoJHSIOT
BOOPOAOM. BHIHYB 3aTeM UMJIHHAD W3 LITATHBA, MPHOIHKA-
JOT K HeMy BTOpOii LHJHHAD C BO3RYXOM, TaKiKe NepeBepHy-
Thifi BBEPX IHOM. LIHIMHADP C BOAOPOZOM OCTOPOXKHO HaKJO-
HSIOT O TeX MOp, NoKa OH
He OKaXeTcsl nepeBepHyThiM
(BBEpX OTBEpCTHEM) TaK,
4YTO6bl OTBEPCTHS OGOHX LH-
JMHAPOB coBnau (puc. 7).
Ecan  Tenepr nepshiii
UIIHHAD, B KOTOPOM  Ghij
BOJOpOJ, TIOAHECTH K IJIa-
MEeHH ropeJsiKH, TO Mbl y6e-
JUMCS, 4TO BOXOPOZRA B HEM
yXe HeT, MeXay TeM Kak
NpH MONAHECEHHH K OTHIO
: BTOPOTO UHMJHHAPA MPOHC-
Puc. 7. XOMHT BCMLILIKA C HE6OMb-
UMM .B3PHIBOM.

OT0 OGBACHAETCA TeM, YTO BONOPOL, KakK JIETKHi ras, ne-

pelles B LWHJHHAD, TAe Npexae HaXOAMJICA BO3AYX.
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Boyopoa 3aKHraer JaMNouYKy H NPHBOAHT B JAeHCTBHE
3BOHOK

Hcnosb3ysi CoCO6HOCTh BOAOPOA@ NMpPOHHKATL (HMUPPyi-
JHPOBATh) Yepe3 MOPHCTHE MEPEroPOAKH, MOXKHO BLINOJHHMTh
10BO/IbHO 3((EKTHBI OMBIT, CONPOBOMIAILIMIACA 3BYKOBEIM
H CBETOBbIM CHrHastamu. JIas 3TOro HeoGXomuMo co6pathb
npu6op, Kak yKa3aHo Ha puc, 8.

Puc. 8.

IMopucTelil cTakaH H3 060X KEHHON IVIHHBI MJIOTHO 3aKPhi-
BaeTcsl NpoGKoii, B KOTOPYIo BCTaBjeHa TpyGka. Jpyroi Ko-
Hell TPYOKH coelinHen ¢ U-06pasHoil  CTeK/AHHONH TPYGKOf,
NPUMEPHO HAIlOJOBHHY HAMOJHEHHOH PTYTLIO WIH PACTBOPOM
Kakoi-Hu6yab coan. C mpyroii cropoHsl B U-o6pasHyto Tpy6-
Ky BCTaBJieHa pe3nHOBas fpo6Ka, CKBO3b KOTOPYIO MPomnyilie-
Hbl Oro/ieHHble KOHUB JABYX npoBomoB. IlpoGka momxHa
HMeTb He6oJIblIOe OTBEepCTHE 15 BhIXOAa Bo3myXa. ITpoBona
COelHHEHbl C aKKYMYJASITOpPOM Hill GaTapeeit Ha 4 BOJbTa, C
3BOHKOM M JIaMIIOYKOH, KaK NMOKa3aHo Ha pHc. 8.

TTopHCTLIT LMAHHAP HAKPLIBAIOT CTeKJAHHBIM CTaKaHOM,
B KOTOpbiil MponmyckaioT K3 annapara Kunna tox Botopona.
Bonopon nponukaer B umnuAp, JAasiaenne B U-o6pasHoit
TPyGKe TNOBHIILAETCH, MHAKOCTb [OABIMAETCA H 3AMBIKAET
KOHIIEI NpOBOAOB. BJilarofaps 3ToMy 3aX(Hraercs JaMrnouka H
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HaYHHaeT 3BOHMTH 3BoHOK. [1pu mpekpaluieHun nmonaun BORO-
pola ypoBeHb PTYTH MajfaeT, Lelb PasMbIKAGTCA H CHIHAJBI
NpeKpallaloTCs.

ﬂonyqeﬂue KHCJI0pOAA M3 MapraHUOBOKHCJIOrO KaJjaHus

Hachinbre B cyXyto NpoGHPKY, YKpPEI/IEHHYIO BEPTHKaJlb-
HO B 3aXXMMe LITaTHBA, MapraHUOBOKHCJIOrO KaJjHsi H Harpe-
Baiite.

Ipn HarpeBaHHH BHIAEJAETCH KHCJIOPOA MO yPaBHEHHMIO:
2KMnO, — KeMnO, + MnO; + O,.

Kak Tosbko mosiBATCS GypoBaTble HapHl, B NPOSHPKY
BHOCAT TVICIOLLYIO JIyYHHKY. JIyYHHKa BCIBIXHBAeT ¥ FOPHT
SIPKHM I/1aMeHeM.

Heo6xon1Mo, 4ToGB MapraHUOBOKHC/IbIE KaJHi GblI CO-
BEpLIEHHO YHCTHIM, TaK KaK B NPHUCYTCTBHH BelLeCTB-BOCCTa-
HoBHTeJiell (ApeBecuHbl, GyMarH, yris, cepbl) OH pasjaraer-
Csl CO B3PLIBOM.

Topenue B xucaopope

TlpenpapuresibHo HeOGXOAHMO MPHTOTOBHTbL MOCTaTOUHBI
3anac KHCJIOpOAa.

5 r GeproJeToBOH COJM M 3 I JByOKHCH Mapraiua cme-
WIHBAIOT B CTYNKe CTeKJsHHOH NaJIoYKOH M BCHIIAKT B LUH-
pokyio npoGupky. IlpoGupka
3aKpblBaeTcs NPOOKOH ¢ raso-
OTBOAHOI TpyGKoit (puc. 9) H
YKPemsfeTcs HaKJIOHHO B 3a-
XHUMe LUTaTHBA.

3ateM TpH LIMPOKHX LH-
JIMHAPa W/ PEeaKTHBHBIX GaH-
KH HamnoJIHAIOT BOJNOR M 3a-
KpbIBAIOT CTEKJSHHBIMH IJa-
cTuHKamu. OfuH H3 9THX UH-
JIMHIPOB ONPOKHABIBAETCA OT-
BepCTHEM BHH3 B BaHHOUKY.

Tpo6upKy HarpeBaloT Haj IJIaMeHeM CHauaja OCTOPOX-
HO 1O Bceii ee AJiMHe, a 3ateM 6ojiee CHABHO B TOM MecTe,
rjie HaXOAUTCS MOPOLIOK,
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Ecnu tieomas jAyynHa, noRHeCEHHasi K OTBEPCTHIO I'a30-
0TBOAHOI TPYOKH, 3aropaercsl maMeHeM, TO, CJIEA0BATEJbIO,
pbileJIeHHe KUCIOPOAa YXKe HauajdoCh U TOrAa HY:KHO KOHell
rasooTBOAHOH TPYOKH NMOABECTH B UMWJIHHAP, HaNOJHEHHLIi
BOROH.

Korga UMJIMHAD 3amlOJIHHTCS Ta3oM Ha TPH 4YeTBEpTH,
Tpy6Ky BBIHMMAIOT M3 BOAB H HArpeBaHMe MNPeKpallaior.
Jlenaercs 3T0 AJs TOro, Yto6hl Bojga He BCOCa/lacCh B IPo-
6upKy ¢ GepToseToBoll coJblo. BLiHYB UHJAHHAP C rasoM M
3aKpblB €ro IJIOTHO MPOGKOH HJM NPUUIM(OBAHHON mJa-
CTHHKOH, NPHCTYMAIOT K 3alOJHEeHHIO CJAeAYIOHX UMIHHA-
poB.

HanoJsiHHB Bce TpH UHMJIHMHAPA KHC/IOPOJOM, MOXHO TpDH-
CTYIHTb K OMbITAM.

Cxuranue apesecHoro yras. Kycok JapesecHoro yris
NPHKPEIVIAIOT NPOBOJNOYKOIl K CINELHAMbHON JIOXKeuKe AJIs
CHMTaHHS WM K TOJICTOMY CTEPXKHIO M3 MPOBOJIOKH. ¥Yroab
HarpeBaloT Ha OrHe CNMHUPTOBOH JlaMMbl M, KOrja OH HayHer
TJ1eTb, BHOCAT B LHJHHAP C KHCJIOPOAOM. YTO/b FOPHT SAPKHM
ruiamedeM. Korza oH cropur, XHAKOCTb B LM/IHHAPe B3Gaj-
THIBAIOT ¥ NPHOAB/AIOT K HEeHl pacTBOp CHHEro JlakMmyca,

JKupkocTh okpawmBaercs B Kpacliblif user. Kucias pe-
aKLMS 3aBHCHT OT 06pa30BaHMs YIVIEKHC/IOrO rasa, KOTOpblii
¢ BOJOH AaeT yroJbHYIo KHCJOTY:

C + 0;— COy; CO, + HeO=2 H,COs.

CiHraHHe cepbl. B J10KeuKy A5l CHMraHUsl KJIalyT Ky-
COYeK Cepbl W MOMXKHIAIOT ee OT OTHsl CUPTOBOH Jamnbl. To-
psiluas cepa BHOCHTCSI B LMJIHHAD C KHCJIODOAOM H MeJeH-
HO omnycKaercsl BHM3. [OpHT OHa KpacHBBIM (PHOMETOBLIM NJia-
MeneM. [locie ropeHust LUHJAMHAD BCTPAXHBAOT M, NpHOGaB-
JIS K BoAe CHHHH JlakMyc, y6exjatorcs, yTo o6pasoBaJach
KHCJI0Ta:

S 4 02— S0,; SO, + Hy0 &2 H,S0s.

Cxuranue ctanbHoM Mrawl, O6J0MOK TOHKOH CTaJbHOMH
HIVIB [PHKPEIVISIOT K JKeJle3HOMy cTepxkHio. Ha konue ur-
Jibl yKPEMJSIIOT KYCOUSK CIHYKM WM NPOOKH M BHOCAT B IJa-
Ms ropesikd, 4ro6bl CMHYKa HJAH NpobGKa 3aropefuch, a 3a-
TEM HrOJKY ONMYCKAIOT B LUMJAMHAD C KHCJAOPOLOM.

OT cnuukn MM NpOGKH HrJ1a 3aropaeTcsl M TODHT, pas-
6pacnBast BO BCe CTOPOHbI SIPKO CBETSIMHECS HCKPBI.
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I'as u3 mena

B crakaH K/AaldyT HECKOIbKO KYCKOB Mela WM MpaMopa
H o6auBaioT pa36as/eHHniM (1 :3) pacTBopoM COMsAHOM KHC-
notel. HaunHaercs sHepruuHoe BblAeJIeHHe yIJIGKHC/IOro rasa:

CaCO; + 2HCI - CaCl, 4+ H,0 + CO, ¢4

3T0T ra3 He NOALEPHCUBAET r'OpeHHe: eC/IH B CTaKaH BHe-
CTH TOpALLYIO JYYHHY, OHA MOTYXHCT.

Crpeasiomas GyThaKa

TMonoxHuTe B GYTHUIKY H3-TIOZ BMHA (Jyylie LUAMIAHCKO-
r0) HEeCKOJbKO KYyCOYKOB MpaMopa H.JIH Mena H mnpuieiite
pasBelieHHON COJSAHOM KHC/IOThL. ByThlaKy TOTYac 3akpoiite
npo6Koil (He C/AHMIIKOM TYro) M paau NpesoCTOPOXKHOCTH 3a-
BepHHTe B noJioTenue. Uepe3 HeCKONLKO MHHYT IpPOHM30fAer
BBICTPeJl H NPoOKa B3JIETHT TNOYTH A0 TNOTO/MKa, B Hawem
ONbITe MBI MOJIYYHJIH YIJIEKHCAbI ra3 B3auMomeHCTBHEM CO-
JITHOM KHMCJIOTHL M MpaMopa. B immnyuux BHHaX, Hanpumep B
LIaMIaHCKOM, YIVIEKHCJblI ra3. noay4aercss npH OpoXeHHH
CaXapHCTHIX BELIeCTs, COJAEPKALINXCS B BHHe.

Tyulenne OrHs yrieKHCABIM ra3om

Bosbloii cTakaH eMKOCTbi0 B 500 MJI HamosHAIOT yrie-
KHCJIBIM Ta3oM u3 annapata Kunna. 3atem B ¢apdoposyio
YalleyKy HaJHBAlOT HEMHOTO GeH3HHa (MM CIHpTa) H MOA-
JkuraloT ero. Ecid na ropsilly!0 JKHAKOCTb BBLIHTb yrije-
KHC/ILIH a3 u3 CTaKaHa, TO MJlaMf TOracHeT MOYTH MOMEH-
tasnbHo, [TokasbiBast 3TOT OMHIT, C/IEAYET pacckasaThb CJylla-
TeNsIM 06 YCTPOHCTBe OFHETYLIUTES.

OrxeTywnTenb

CK/IHKa C LIMPOKHM TOPJIOM, K KoTopo# nomoGpana
npo6ka CO CTEK/AHHON TPYGKOH, COrHyTOH Hal YrJIoM, 3a-
noJiHseTcs 6oJiblile YeM HaNOJOBHHY HACBILIEHHbIM pacTBO-
POM COIB, K KOTOPOMY MJisi 06pa3oBaHus MmeHbl NpubaBasier-
csl CHPTOBbI pacTBOp Mblia. B 3toT pacTBOp onycKaerca
OTKpLITas MpOGHUpKa C COJISIHON MM cepHoli KucaoToit (1 : 1),
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CKAsiHKA TUIOTHO 3aKpbiBaeTcs NMPOGKOH, M «OTHETYLIHTENbY
rotoB. B ¢apdoposylo yalllKy HaJAHBAIOT HeGOMbIIOE KOMH-
yecT80 G€H3MHA H momkuraior ero. [lrama Tywmures «orhe-
rymmTesaeM», s 3TOr0 OH NepeBOpauyHBACTCH BBEPX IHOM,

laz CQae2 HCL =
= 2 NaCL+Hz@+CO0e

Puc. 10.

H cTpys, 6bloliast U3 TPYOKH, HAMpaBJseTcs ka MJAaMs, Ko-
TOpoe MrHOBeHHO TyxHeT (puc. 10),

Koraa nepesopaunBaeTcAd CK/AfgHKa BBEPX IHOM, Cona
conpHKacaercs ¢ KHCJIOTOH H BbLesseTcs yrnexucnbxﬁ ras.

Mepenupanne «H3 NMycTOro B MOPOMKHee»

TITe XUMHUYECKHX CTakawoB eMxocThio B 500, 250, 100,
50 u 25 ma cTaBsAT Ha croje B oauH psg. Crakauw Ha 500 ma
HanoJHsAIOT W3 annapata Kunna yriekucasiv rasoM. 3ateMm
NepesHBalOT U3 GONLIIOTO CTaKaHa YIJIEKHCJBIH ra3 B COCeA-
HHH CTaKaH eMKOCTbio 250 MJI M TOKa3bIBAKOT, OMycKas ro-
PAILYIO JIyYHHKY, YTO YIVIEKHCHbIH ra3 [eiiCTBHTE/NbHO mepe-
JIUT, 3aTe€M H3 3TOr0 CTakaHa MepeJHBAIOT YIJEKHCJLIH ras
B C/efyloWHit H T. A.

OnbiT NOKa3biBaeT, YTO YIVIEKHC/ABIH ra3 TfAXejee BO3-
nyxa.

«CoGaubs mewepa»

B Hrannu ectv neiiepa, rae JOAW YyBCTBVIOT Ce6d Xo-
polIo, HO KOHIKH M coGaku 3anbixaiotcst. OGbsicHsercs 310
SIBJIeHHe TeM, UTO B Tellepe NMPOMCXOAHT BhIAe/eHHe VIJie-
KHCJIOrO rasa, KOoTopbifi, Kak GoJee. TsKeablil, coGHpaercs
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BrH3y. [ToToMy-To Menkue XHBOTHble H 3aawixaoTcs. Cxon-
HOE sIBJIeHHEe MOXXHO MOKa3aTb Ha OMbITe.

IMonocky UMHKA HJIH
JKECTH CTHOAIOT Tak, YToGH
06pa3oBaoch YTO-TO Hamo-
Jo6He JeCeHKH ¢ LIeCTblo
crynedbkamu (puc. 11). K
KaXMoH cTyneHbKe NMpHKpe-
NASIOT MO OrapKy CBeYH
(enouHoit). JlecTHHUy mno-
MeLIaloT B LIHPOKHA XUMH-
YecKHH CTaKaH H CBEYKH 3a-
JKHUraloT. 3ateM CTakaH no-
CTENeHHO HaMOJHSIOT Yriie-
KHCJIbIM Ta30M M3 annapara
Kunna uepes crekasHuyio
Tpy6Ky, ONYLIEHHYI0 10
nHa crakaHa. ITo Mepe mo-
CTYMJIEHHS] B CTaKaH yrie-

= KHCJIOTO, ra3a CBEYKH ORHa
Puc. 11. 3a Apyroii TyXHyT, HauHHast
C HUXHeH.

OMBITHI C «CYXHM JbAOM»

«nyoi’i Jiefl» MpeACTaBJsieT coGoif Geble, NMOXOXKHe Ha
KYCKOBOH caxap GPYCKH, OKYTaHHbLIe NOCTOSHHO CBOHMH Iia-
pamu. TMoaywalor «cyxoli Jieo» M3 XKHAKOH YIVIEKHCJOTHI.
Ipn ucnapennn oHa mpeBpawulaeTcss B CHEroo6pasHylo mMaccy,
H3 KOTOPOii MyTCM NpeccoBaWis MOJYYalOT «CYXOH Jem».

Tonyuenue «cyxoro abaa». Banon ¢ yriexucisiM razom
YCTaHaBJMBAIOT TaK, YTOOB JHO OKa3a/oChb Bbllle €ro BepX-
Heil yactn. K riaBHOMy BeHTH/IIO Gansona Kpemko MpHBS3bI-
BalOT MeIUOK TaK, 4To6bl GOKOBOe BBIBOLHOE OTBEPCTHE BEH-
THJISI BXOAWJO B MelloK. OCTOPOKHO MOBOpayuBasi BEHTHJIb,
BBINYCKAIOT H3 6aslIoHa MOPLHIO XHAKOH YIJICKHC/IOTH, KOTO-
pasi, BEITeKas, yacTuyHo ucnapsercs. [Tpu sTom B MellKe 06-
pasyercsi cHeroo6pa3Hasi Macca «CYXOro JIbaas.

«Hcueanosenne «cyxoro abaa». OTKoJaHUTE OT LENOTO K-
cka B ¢apdopoBoit cTynke KyCOYEK «CYXOro Jibaa» M MoJOo-
JXKHTe ero Ha croJ. BHauasne na6aionaercs yMeHblIeHHe ero
B o0beMe, a MOTOM MOJIHOe «HCYe3HOBeHHe», ITpu 3ToM cTou
ocraercs cosepuieHHo cyxuM. Ha xoporkoe Bpems «cyxoit
Jef» MOXHO 6paTb B PYKH.
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OxnamuenHe «Cyxum JbIoM». MeJlkie KYCOUKH «CyXOro
Jabiaa» B (aphoposoit yaike oGIHBAIOT aLETOHOM O TOJY-
yeHHs KalMleoGpa3Hoili Macchl. B 3ty maccy norpyxaercs
npo6upka ¢ Bomoil. Boxa 6eicTpo npespautaercs B Jgen. ITpu
3TOM CJIHILHTCA XapakTepHHIl Tpeck. Ec/M B cMech «cyxoro
Jbpa» M aleToHa MOMeCTHTb NMPOOHPKY €O PTYThIO, TO MOC-
NMenHss 3aTBepleBaer. DTOT ONBLIT MOXKHO NpPOAe]aTh CJe-
AyomuM o6pasoM. B mpo6upky moMeuiaercss pTyTh ¢ NOTPy-
JKEHHBIM B Hell )XeJe3HbIM CTepXHeM Gojlee NJHHHBIM, YeM
npo6upka. IIpo6upka co pTyTbio MOMeLaeTcst B CMeCh «Cy-
xoro sbaa» H aueroHa. Korna pryTs samepsHer, pa36uBaer-
cs1 po6HpKa, a UHIHHIPHK TBEPHOil PTYTH HCMHEITEHIBAeTCA Ha
yaap MoJioTkoM, ITpu 3TOM CJBILITCS METa/IHYECKHi 3BYK,
a UMJIHHADHK PTYTH CIUTIOLIHBAETCS.

«Cyxoii nem» Mpekpaulaer TropeHHe ropsimlei; JY4YHHKH,
Ec/in NOMECTHTB B CTaKaH MaseHbKUH KyCOYeK «CyXoro
Jbaa» H Ha KOPOTKOe BpeMs TPHKPHITb €ro KapTOHOM, TO
NpH ONYCKaHWH 3aTeM B 3TOT CTaKaH ropsilefi JVUHHKH ee
ropeHHe npekpautaercs. Ec/iM HaMuTh B cTakaH W3BeCTKOBOM
BOJHI, TO OHa CHJbHO MYTHTCA BCJEACTBHe OOpa3oBaHHsA yr-
JIEKHCJIOTO KaJIbUHs.

CHHHII 1aKMYyC CTaHOBUTCH KpacHbiM. B Kon6y Kiaamyt
KyCOYeK «CVXOTo JIbla», 3aKpbiBalOT ee MpoBGKoil ¢ rasoor-
BOLHOH TDYGKOIi, KOHell KOTODPOIi OMVCKAT B MPOGUPKY C BO-
0¥, TIOAKPALIEHHON CHHAM JIakMvcoM. Uepes HemponoIKH-
TeJIbHOE BPEMsi CHHHIl JIAKMYC CTaHOBUTCH KPacHHIM. DTo
YKa3biBaeT Ha TO, YTO YIJIEKHCJIBI ra3 OTHOCHTCA K KHCJOT-
HBIM OKHCJIaM.

«Cyxoii nen» BbiTecHaeT Goaee cnaGeie KHCAOTH. 'a300T-
BOIHYIO TPYGKY OT KOJNGH C HeGOJBbIUNM KYCOUKOM «CVXOTro
JIbJa» OMYCKAalOT B PacTBOP KPeMHEKHCIOTo HATpus (pacTBo-
PHMOE CTEeKJIO); BHIMAfaeT rejb KPeMHHEBOH KHCJIOTHI.

Cepuucrbift ras

B kon6y Biopua Hachnaior 5—6 r CepHHCTOKHC/IOrO Ha-
TPHS, 2 B JeJTHTEbHVIO BOPOHKY HAJIHBAIOT KDEMKVIO CEDHVIO
kuciory (1:1). OTKpEB KpaH, BEUIHBAIOT CEPHVIO KHCJOTY
B KOGy M HAarpeBaloT ee Ha Orke yepe3 acGecTOBVIO CETOUKY,
a BBIAE/ISIOIMIICA Ia3 HaNpaBJsAIioT B CyXoil unanHap. Hanou-
HHB ero ra3oM, NMOKa3HBAIOT, 9TO ra3 He NMOJAEPKHBAET rope-
Husa. OGpa3oBaHyue rasa HAET [0 YPaBHEHHIO:

Na,S0; + H,S0, — Na,S0, + H,0 4 SO, ¢
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3areM NMPHCTYNAIOT K OMbITaM:

a) WabpaB B GOJLIIO CTAKaH CEpPHUCTOTO Tra3a, MOXKHO
NOTYUINTb C ero TNOMOLIbI0 TOPSIHA GCH3HH WM CIOHPT, KaK
3TO OMHCaHO AJA YrJIEKHCJIOTO Trasa;

6) ecnn B GOMbLION CTaKaH MOMECTHUTL KPacHyio po3y H
NPOMYCTHTb Tyda CEPHHCTHI ras, 10 posa O0GecUBETHTCH:
CEePHHUCTHIA ra3 pa3pyliaeT MHTMEHT, OKpaUIHBAIOILHI poO3y;

B) GepyT TP UWJIHMHIpa: B NepBHI UWJIHHID HaJHBAIOT
PacTBOp MapraHIOBOKHC/IONO KalHs, BO BTOPOH — pacTBOp
fiona B OIHCTOM KasHuH, B TPeTHil — pacTBop JABYXPOMOBO-
KHCJIOrO Kasusl. B Kaxcablil WHJIMHLP NOGABJSIOT pa3BelieH-
HOH cepHOll KHCJIOTH. 3aTeM B LUMJIHHAPH NMPOMYCKAalOT TOK
CepHHUCTOro rasa.

B pesysbraTe XKHAKOCTH B NMEPBOM M BTOPOM HHJIHMHAPAX
o6ecliBeYHBAIOTCA BBHAY 06Pa30BAaHHSA GeCUBETHLIX COelHHe-
HHIf CepHOKHCJIOro' MapraHia M HOAHCTOBOZOPOAHOIN KHCJO-
TH. B TpeTbeM LH/IHHIpe XKHIKOCTb OKPalLIMBAETCH B 3eJe-
HbIl LBET B CBSI3H ¢ 00pa3oBaHHeM COeqHHEeHHil TpexBaJeHT-
Horo xpoma. Bor ypaBHenus peaxumii:

1-it wMaHHAp: 2KMnO; 4 3H,S0, 4 §S0,; —
— K,S0; 4 2MnSO0: + 3H,S0, 4 250;;
2-f UHIHHAP: Js + 2H,0 -+ SO, - 2HJ + H,SOq;
3-fi nuaMHAp: K,Cr;0; + 4H,S0, 4 3SO,—
— KzSO4 + Crz(SO4) 3 + 3H,SO,; + Hy0;

T) KPHCTaJUIH3aTOP HAMOJHAIOT J0BEPXYy OXJaXAaloleH
CMecblo U3 2 yacTeil CHera HJM TOJNYeHOTo Jbma W | wacri
MoBapeHHOH COJH. B cMech MOrpyXaioT JIHHHYIO Y3KYIO IPo-
GHDKY M BBOAAT B MpOGHPKY TPYOKy OT npu6opa, B KOTOPOM
MOJNYYalT CEPHUCTEIH ra3. 3aKphIB OTBEPCTHE NPOGHPKH KYy-
CKOM BaTBl, PONYCKAIOT HEGOMbBILONR TOK CCPHHCTOTO rasa B
TeyeHne 10—15 wMunyt. B npoGupke cobupaeTcs MKHAKHII
cepHucThli ra3. Koraa npoGupKy BLIHEMAIOT M3 KPHCTA/IH3a-
TOpa, XHMIKOCTb B Hefl HauHHAeT KHMIeTb.

JIeMOHCTPHPYS 5TH OMNBITHI, CJEAYeT paccKasaTh O 3Haue-
HHM CEPHHCTOrO rasa AJs HapoZHOTO Xo3sicTBa (mosyueliHe
CepHOil KHCJIOTHI, GesleHHe, Ne3nH(eKUHs, OX/IaXIeHHe).

KoHcepBupyloluee neicTBHe CEPHHCTOro rasa. B xypha-
e «Xumua B wkoae» (Ne 2, 1958, crp. 47) I'. A. 3nanuyk
OMKMCaJl HWHTEPECHBIH OMBIT JVIST IEMOHCTPAUHH KOHCEPBHPYIO-
wero neitctBus cepHucroro rasa. Koraa mocnesalor ¢pykTsl
H SITOABI, HEKOTOPblE W3 HHX, HaNpHMep BHLIHH, MOMELLAIOTCS
B 6allKH H 3a/1MBAIOTCSI PACTBOPAMH CEPHNUCTOTO rasa B BOJE.
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BaHKH repMeTHYecKH 3aKpbIBAIOT M OCTaBJSIOT A0 OCEHH.
OceHblO yYallHMCAl J€MOHCTPHPYIOT TaKOil ONBIT: U3 GaHKH
BHIHHMAIOT MOYTH GeclBeTHble KOHCEPBHPOBAHHbIC BHIUHH M
MOKa3blBAIOT yYalIMMcsi, 3aTeM ' HeCKOMbKO BHILCH KAAAyT B
ctaka4, npuHb6apasior 5—10 Ma coka W3 GaHKH W KHNATAT.
Tlpu noMolH JaKMycoBoil 6yMaXKKu oGHapy»XuBaeTcs BhiIC-
JeHHe cepHHcTOro rasa. Uepes 5—6 MUHYT okpacka coka, a
3aTeM H Arol BOCCTaHaB/aHBaeTcA. BuilHa npuoGperaer xa-
paKTepHbI apoMaTr H CTaHOBHTCS CbeZoGHOH. OTOT OMBIT
MOJXXHO MPHMEHHTb IJS AE€MOHCTPALHH AeHCTBUS CEPHHCTOrO
rasa H Ha MacCOBBIX JIEKUMSIX O XHMHH ]I HaceseHHs ro-
POJIOB H cell

HByDKHCb XJIoOpa H3 rOJIOBKM CIHYKH

TFonoBka cnHYKH OGMaKHBAaeTcsi B KOHUEHTPHPOBAHHYIO
cepHylo Kucaary. Uepes HeKoTOpoe BpeMsi CJLILINTCH JerKoe
NOTPECKHBAHHE H OLIYLlaeTcss pPe3KHH HenpusTHHIA 3anax.
Cgexasi HomokpaxMaJsibHasi OyMa’kKa, MOJAHEeCeHHasl K CIHYKe
11a HEKOTOpOe pacCTosiHHe, OKpalIWBaeTcs B APKO-CHHHIT LBeT.
OGDbsicHfIeTCS 3TOT OMBIT CJAeAYIOIIMM 06pasoM: mpu JeilcT-
BHH KOHIIEHTPHPOBaHHOH CepHOl KHCJOTHI Ha MMeIOULyocs B
crHyKe GepTO/NEeTOBY COJb MPOMCXOMHT BbILEJEHHe ABYOKHCH
xJopa. JIByoKHCb XJIOpa — COeJHHEHHe HeCTOlKoe, pacna-
Jaloleecss Ha KHCJIOPOI W XJIOP, KOTODEIH BbITECHeT H3
fo1oKkpaxMasbHOH GyMaXKKH cBOGOIHBIA 01 M OKpallnBaeT
ee B CHHHMH UBeT.

SimoBUTHI ra3 ¢ 3amaxoMm TyXJbiX siHiy (CepOBOAOpPOA)

K cyxoit nmpo6upke mox6GHpalOT pPE3HHOBYID MNpPOGKY H
BCTABJIAIOT B Hee CTEK/SHHYIO TPYGOUKY C OTTAHVTHIM KOH-
oM. 3ateM B nMpOGHPKY MOMeILaT 2—3 KycouyKa CepHHCTO-
ro XKeje3a M HamloJHSIOT ee Ha ONHY 1peThb COJRHOH KHC/IO-
Toit (I :2). HaunHaercst BEIEJIeHHe cePOBOAOPOAA:

FeS + 2HCI — FeCl, + H,S.

Ecan Beeasiommiics ras noaxeub, oH roput ¢uoaero-
BbIM TJIaMEHEM.

PoHTaH Ha cTONE

s ycrpoiicTBa (oHTaHA NPHMEHSIOT XOPOIIO PacTBo-
pSIIOLLKECS B BOZE rasbi, HAMpHMep XJIOPHCTHIT BOAOPO/I, aM-
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muak. [TpeaBapuTebHO HYXKHO co6pathb NPUGOP, NOKA3aHHBIN
Ha puc. 12, Xopouwo BHICYHIEHHYIO CKJIAHKY EMKOCTbIO B | .1
3aKpLIBAIOT Pe3H1IoBOil MPOGKO# CO CTeKNAHHON TPYOKOI, OMHH
KOHell KOTOpPOil (BHYTPH CKJISIHKH) HECKOJIbKO OTTsiHyT. Ha
Jpyroii KOHell HaJeBaloT. Pe3HHOBYIO TPYOKY C 3a:KHMOM.

Puc. 13.

CKJIAIHKY HaMOJIHSIOT XJIOPHCTHIM BOAOPOAOM MJIH aMMHa-
KOM, a 3aTeM lepeBepTLIBAIOT BBEPX AHOM H MOTPYXKaloT Ko-
Hell TPyOKH [0 TOJNOBHHbI B GyThlIb, HANOJHEHHYIO BOLOH.
ITocae 3toro HY>XHO OTKPBITb 33XXHM. Kax TOJIbKO B CKJAHKY
[onajyT fnepBble Kalii BOAbl, HAYHHARTCS PAaCTBOPEHHe rasa.
B ckAsHKe 103TOMY 06Gpa3syeTcst pa3peXxeHHOe MPOCTPaHCTBO.
Bona ¢ cuoil BpeIBaeTCs B COCYA H ObeT H3 TPYOKH (oHTa-
HOM. : :

Jlns mosydeHHs XJIOPHCTOTO Bojopoxa B KonGy Biopua
(puc. 13) HachimaloT cyXoff MOBapeHHOi COJH, a B Kanelb-
HyI0 BOPOHKY Ha/IMBalOT cepHO% KucioTel. [pn mocreneHHoM
TNIPUIHBAHAH CEPHON KHC/IOTH HAYMHAET BBAGJATHCS XJIOPH-
CTLIft BOXOPOL:

2NaCl 4 H,;SO, — Na,SO, + 2HCL

PeaKkuust YCKOpSieTCsl [IpH HarpeBaHHH KOJGHI.
T'a3 mponycKaioT B 3apaHee TNPHTOTOBJIEHHYI CyXyio Oy-
THIb O TeX MOp, MOKa B BO3AyXe He GyAeT UyBCTBOBATHCH
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xapaKkTepHblil 3amax. 3areM GyTbilb 3aKphIBAalOT NPoGKOH C
TpYGKOR H 3aXKHMOM.

AMMHaK moJsiyyalotT B TOM Xe npubope, HoO B KOGV Hachl-
MaloT CYXOTO XJOPHCTOTO aMMOHHUSA, a B KalnejbHVIO ROPOHKY
HaJuBaloT pactsop wenoyn. Koaby mpu 3Tom o6biuHO Ha-
rpeBaloT. Jlns co6upaHus aMMHakKa cyxvio 6yTblIb 115 (hOH-
TaHa YKPeNJsIoT B IUTaTHBE BBEPX HOHOM M T'A300TBOMHYIO
TpyGKy OT MpHGOpa OmycKaloT mouTH no aHa. [lpomvekaHue
aMMHaKa MPOIOJ/IKAIOT 1O TeX Mop, MoKa B Bo3myxe He Gyner
4yBCTBOBATbCA 3amax rasa.

Bypuifi ras

B npoGHpKY HachimaloT HEMHOTO MeIHBIX CTPYXeK H
aszoTHoO# KucqioThl (1 :3). 3aKkpbrBaloT ee mMpoGKoit ¢ rasooT-
BonHo#i TpyGKko#. ITpo6Gupky HarpeBaiot, npeIBapHTENbHO
yKpenuB B ITaTHBe. KoHell ra3ooTBONHOM TPYGKH OMyCKaioT
B KDHCTallIN3aTop ¢ BOJIOW, B KOTOPOM TOMEIlieH ONPOKHHY-
THIl LHJIHHAD, HanoHeHHbI Bonoi. Korna naunercs Bbize-
JleHue rasa, TPYGKy BBOIAT B HMJMHAP ¢ BOLOH H HaroJHS-
JOT ero Ha IBe TPETH rasoM. 3aTeM HarpeBaHHe NpeKpalua-
10T, BHIHYB NPeIBapHTeIbHO Ta300TBONHYIO TPYOKY W3 BOIBL

B umawnnpe co6pan GecuseTHlfi ra3 — OKHCb asoTa:

8HNO: +- 3Cu — 3Cu(NO,), + 2NO 4 4H,0.

TpH CONMPHKOCHOBEHHH C KHCJIOPOAOM OH JIETKO TEpPexo-
IUT B 6Ypylo IBYOKHCb. [103TOMY, e€Ciii OTKPHITH OTBEpCTHE
UHTHHIPA, H3 HEr0 MOMEHTaJbHO HauHWeT BHIIENTTbeH Gy-
phiii Ta3. 3aKDLIB Mocse 3TOrO UMJIMHApP NMJIACTHHKOH, comep-
JKHMOe ero B36anTHLIBAIOT, W TOTHA GVpHI ra3 Jerko pac-
TBOpsieTcss B Bofe. EC/IH BHOBb OTKPHITh OTBEPCTHE LHJIHHIPA,
TO ONATL HAUMHAET BHIAENATbCS GVPHIN ras W T. I.

MoxHo noxasats, uTo npu pacTBOpeHUn JIBYOKHCH a30Ta
B BoJe o6pasyercs a3oTHas KHCJIOTA: CHHHMH JakKMyc Kpac-
HeerT,

«Beceasmnil raz»

3aKuch a30Ta, WIH «peceJswMit Tas», o6namaer PAAOM
HHTepecHbIX cBoficTB. OH MOMIEpXKHBAeT ropeHue, Kak KHC-
JI0POAT (32 CcyeT OTIIENJIEHHs KHCAODONA MDH HarpeBaHHH).
Tpu Basixanuu BHIsKIBaeT BO3GYNIeHHe (Mepexolslee 3aTeM
B COH), OTKyZa NPOMCXONMT M €0 Ha3BaHHe «BecesAlHl
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ras». 3akncb a3oTa OObIUHO MpUMEHseTcs JJIs  HapKosa.

«Becensmuit ras» nosyyaior 3 as0THOKHCJIOTO aMMOHHSI.
Jlns sTOr0 B NPOGHPKY moMmellaioT 3—4 I BeulecTBa U OCTO-
POXKHO HarpeBaloT. A30THOKHCJBIH aMMOHNHMil pa3zaraercs no
ypaBHeHHIO:

NH,NOs - N,O + 2H;0.

T'a3 co6upaior B UMJIMHAD, HAMOJIHEHHBIH ropsiuefi BOAOH.
Onyckast B UWHIHHAD TVEIOLLYI0 JYYHHKY, MBI BHIMM, 4TO a3
NoJJepXHBAET roOpeHHe.

Cunans (KpeMHEBOJOPOAH)

CuJlaHBl, WM KPEMHEBOAOPOMbI, — COeNMHEHNS] KPeMHHUS
C BOZNOPOZOM. MHOTHe M3 HHX JIerKo BOCIJIAMEHSIIOTCH Ha
Bo3nyxe. TToMyynTh MX MOXHO M3 KPEMHHCTOrO Marius, Ko-
TOpbI FOTOBHTCA ~ CJeaAylo-
muM o6pa3oM: 5 r ykcroro
KBapLEeBOro mecKa CMeLIH-
BaeTcs ¢ 8 T MOpOLKOOG-
pasHoro Marsug. Cmech ro-
MeLIaoT B JKeMe3Hbli TH-
rejb U CHJIbHO HarpeBaioT,
10Ka He HAaUHETCA SHeprHy-
nasi peakuus. OCTHIBIIYIO
CMeCb HCMOMB3YIOT IJIS MO-
JlyyeHus cusaxor, Jlas sto-
ro co6upator npubop (pHc.
'4).
Puc. 14. B ckasHKY mnoMeLiaior
HOJMYYEHHLIT  KPeMHHCTHIH
MarHuit (okoso 1 r). 3areM npuGOp MOJHOCThIO 3aAMOJIHSIOT
JUCTHIIMPOBaHHON Bonoil. Ipyuly BOPOHKM HamOJHSAIOT KOH-
LEHTPHPOBAHHON CEPHOH KHCJOTOH M HEKOTOpOe KOJNHYECTBO
€e BHITYCKAIOT B CKJSAHKY.
Bckope HauHHaeTCs BHIAENEHHe TNY3bIPbKOB rasa, KOTo-
pHle Ha BO3ZyXe C TPecKoM BocmiaMeHnaiorcs. O6pasopanue
CHJ1aHa MOXKHO M306pas3HTb CJEAYIOUIHM ypaBHOHHEM:

SiMg; + 2H,SO,—2MgSO0; - SiH, 1
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Topenne 6e3 Bo3gyxa

Jlnst TylleHHs! N0)KapOB 4YacTO MPHMEHSIOT YIVICKHCJbIN
ra3. Hepeaxo nmoxapbl TylaT BOASHBLIM MapoM.

Ho Bcerna sin nap M yr/eKHC/Iblif ra3 MelIaloT FOPeHHIOP

Hanonnsiior cTakaH uiaM 6aHKy YIJEKHCIbIM Ta3oM H3
annaparta Kunna, 3aXUralot Ha BO3flyXxe KycoueK MarHHeBOii
JIEHTHl M, JiepXKa ee XKeJIe3HbIMU LIHMNLAMH, GbLICTPO BHOCAT B
GaHKy. -

MarHuii He ToOracHer, Kak racHeT BHeCeHHasi B YIVIEKH-
¢ablil ra3 AYYMHKA, a NPOLO/AKAeT ropeTb 3a CYeT KHCJIO0poaa,
BXOASIILEro B COCTaB yruekucsoro rasa. Ilocae ropenns mar-
uMsl B CTaKaHe OCTAlOTCA Oebiil MOPOIIOK M MeJKHE UepHbie
KpYNHHKH. Besblii MOPOIUOK — 3TO OKHCb MAarHHS, YepHhle
KPYINHHKH — YIJIEPOJ, BhiAEAHBLINIICSA NP Pa3/J0XKEHHH yrie-
KHCJIOTO rasa:

CO; + 2Mg— 2MgO + C.

DTOT OMBIT MOXHO TNPOJENaTh C «CYXHM JbAoM». B cra-
Kal, B KOTOPOM HaXOAHMTCH HeGOJIbIIOH KYyCOYeK «CyXoro
/bjJa», BHOCAT TNPH MOMOLIH THTre/JbHLIX LIMMLOB KycOouek
3aXCKEHHON MarHHeBoi JieHTbl. MarHuil mpoRoJ/KaeT roperb.

Maruuit MoxeT ropeTh U B mapax BoAe. B koi6y c umm-
POKHM TOpJIOM HaJIMBAalOT HEMHOTO BOJbI, HarpeBalT OO KH-
TelHsl ¥ KHIATAT HECKONbKO MHHYT, IOKa OHA He HaNOJHHT-
cil BOAsHBIMH mapaMu. IToc/ie 9TOro BHOCAT B Hee Kycouek
ropsitlefl MarHueBoil JieHTH. MarHuii npomoJikaer roperb
GaepubiM nuaMeHeM. Kak u B nepBom onbiTe, B KoJGe [MpH
3TOM OOpasyerca GeJas OKHCb MarHHs, -a Hal ropjoM KoJj-
6bi nosBJseTCH MJIaMs BOLOPOAA:

H,0 + 2Mg -~ 2MgO + H.

Takum o6pa3oM, ropsiliMil MarHHH pasjiaraer BOASIHBIE
napel Ha KHCA0POA H BojaopoA. C KHCIOPOAOM OH COeNHHSET-
Csl, @ BOAOPOJA MOAHMMAETCSl KBEPXY M 3aropaercs y Bblxona
U3 KonGbl NMpPH CONMPHKOCHOBEHHH C Hapy KHbIM BO3JYXOM.

Yrapublit ra3 u3 MypaBbHHOH KHCJOTHI

B cyxyio npoGHpKy Ha/iMBalOT OKOMO 1—2 MJI MypaBbH-
HOIi KHCOTBI, MPHGABASAIOT 1 MJI KOHLEHTPHPOBAHHOI CepHOIl
KitcaoThl, 3akpbie Npo6upKy NpoGKoil, B KOTOpYlo BCTaBJIe-
Ha CTek/NfiHHasl TPyOOUKa C OTTSHYTbIM KOHUOM, HarpeBaloT
ee Ha crHpToBKe. Uepe3a HEKOTOpOe .BpeMst HauMHaeT Bbife-
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JIATbCS OKHCb yriiepona. Eciu ee nomxeub, oHa ropur rody-
60BaThIM [JIaMEHEM.

Ipu 5TOM onbiTe cepHasi KMCJOTA OTHHMAaeT OT MypaBbH-
HOI1 KMCJIOThI BOAY, NpeBPALUasi ee B OKACh yriepoaa:

HCOOH + H,SO, — H;S0, -H,0 + CO.

Aueruaen

. B npoG6upKy, HamoJHeHHYI0 BOAOH Ha 3/;, NOJOMUTbH He-
MHOro Kap6uaa Kajblus. [Ipob6upka 3akprizaeTcs: npoGKoH,
B KOTOpYIO BCTaBJIeHa CTEK/sIHHAsA TPyOGOYKa C OTTHHYTHIM
KOHLOM. Ecan K 0TBEPCTHIO TPYOKH MOAHECTH 3aXKEHHYIO
JIyYuHY, TO BbIAENAIOUIMACA aueTH/IeH BCHBIXHET W OyneT
roperb KONTsWMUM NaMeHeM, BoT ypaBHenue peakuu no-
JIyueHHs! aleTHIeHa M3 Kapbujia KaJbuusi:
CaC; + 2H,0 — Ca(OH), + CoH,.

CMecb rasoB aleTHJeHa M ABYOKHCH YIVIEpOAa B aBTO-
KJaBe JaeT caMylo 4ucTyio caxy. Takas caxka HyXHa AJst
H3rOTOBJIEHHMs] KPAaCKH, NPHMEHSEMOil npu IedaTaHWH KHHT,
raser, XypHa/oB, A/ Pe3HHOBON MPOMbIUIEHHOCTH, A/ H3-
rOTOBJIEHMSl KMTailCKOi TyIUH, rpadura M APyrHx Marepua-
JIOB.

Fopenune auetnnena B xaope. B wuanuap sbicotoit 10—
15 cM nomewaoT 30 T XJOPHOH H3BECTH B MOPOIUKE H OGIH-
BalOT 15 I KOHUEHTPHPOBAHHON COJITHON KHC/AOTH. B pesysb-
TaTe peakuud Bbigesserca X/iop. Ecau BHeCTH B UMARHAD
CTEKJsHHYI0 TPYOKY C alleTH/eHOM, TO OH BOCIUIaMeHSeTcs U
NpPOAOJKAeT FOpPeTh B XJ0pe:

C;H; + Cl; -2C + 2HCL.

.Xpanerme 6aJIJIOHOB C XJIODOM H aueTH/JeHOM B ORHOM
MOMeLleHHH KaTeropHuecku BoCnpellaeTcs.

14 npoCTHIX ONBLITOB C AKTHBUPOBAHHBIM YrieM,
HACHILEHHBIM ra3aMH

B. C. IMosocun («Xumus B wkosnes Ne 5, 1953) pekomen-
JyeT HCMo/b30BaTh aACOPOUHOHHDbIE CBOACTBA YIJIA AJA XP.
HEHHs! MHOTHX, NpPEABAPHTE/IbHO MOJYYEHHbIX Fa3oB, C KOTO-
PhIMH LIpeAnoJaraeTcst NpOBOAHTb AEMOHCTPALHUH.

Jlast 510r0 B KOJ6Y HachINAlOT AKTHBHPOBAHHEIA yro/ib M3
CTaporo NpOTHBOrasa M NpPONYCKAIOT OCyUIEHHBIA ra3, Bee
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BpeMst BCTPAXHBas KONGY M MEPHOAMUECKH OXMaXKAas ee BO-
noit. Ecnu amcop6upyemblit ras Jierue BO3NyXa, HanpH-
Mep aMMHaK, KoJ6y ONpOKHALIBAIOT BBEPX AHOM (puc. 15).
IToc/ie HachillleHHs ra3oM YroJb HachinaloT B GaHOUKH C
Haamucbio «Yrodb + Clp», «¥Yroas + HCl» u 1. n. CragHKH
JAO/KHBI GBITb repMETHYECKH 3aKphiThi. B 3THX yc/a10BHAX
yCTaHaBJIHBaeTCA MOABHIKHOE PABHOBECHE Mex<dy MOJIeKyJa-

Puc. 15. Puc. 16.

MH rasa, aiCOPGHPOBAHHEIM YIVIEM H CBOGOXHBIMH MOJEKY-
J1laMH, 06pa3yIOUIHMHCS [IPH AeCOPOLUH.

C aKTHBHPOBAHHBIM YI7leM - I'a3bl MOXKHO IOCTaBHTh P
TPOCTHIX OMbITOB.

Onuir 1. ITonoxurte B npo6upky 10 kpymnuuok yrus + Cle,
03HaKOMbTeCh C 3anaxoMm xjopa. Ecau 3anax caaGhiif, npo-
GHpKY cJierka mojorpeiire.

Onbit 2. B npoGHpKy NOJIOMHTE HECKOJIbKO KDPYNHHOK
yras + Clz # Ha HeKOTOPOM DacCTOSHHM BCTaBETE TaMIIOH
H3 BaThl, YTOGbl He BHICHINAJCH YTroJb, CJerka mnogorpeiite
npoGHpPKY H ONMPOKHHbTE ee B Bomy (puc. 16). Bcnmemctsue
PacTBOPEHHS XJOpa BOJA NOAHHMETCA B NPOGHPKY Ha 3Ha-
YHTEJIBHYIO BBICOTY.

Onwit 3. B npo6upky nomemaior 5—6 KpymuHOK yris -+
~+ Cl, 1 npuakBatoT 5 Ma BoAbl. IIpoGHPKY BCTPAXHBAIOT py-
KOii [0 npeKpallleHUs Bbiae/IeHHs My3blpbKOB rasa. [Tosmyuaer-
cq xJopHas BoAa- YacTb MOJYYEHHOH X/IOPHOM BOAbI MOAJIH-
BalOT K 2—3 MJ1 BOAH, MOAKpalLIeHHOH (PYKCHHOM HJH uep-
Huaamu. HaGmonaercs ncuesHoBeHwe okpackn. K ampyroit
YacTH XJIOPHOH BOAH NPHJHBAIOT PaCTBOP a30THOKHCJOrO Ce-
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pe6pa — obpasyercsi Oenblii TBOPOXKHCTBIl OCafAOK XJOPH-
CTOIO cepebpa (peakuHs Ha HOH XJopa).

Onwit 4. B npo6GHpKy HaluTh 2—3 MJ pacTBOopa GPOMH-
CTOrO HaTpUA HJM KajJHsi M OpocHTb 4-—5 KpyNnHHOK yr-
as + Clp. BpoM BhITecHsiercss xJopoM. Boga mnpuoGperaer
6ypoBaTyio OKpacKy. Takoil e ONmbIT MOXHO MpoienaTh €
cosifAMH Hona.

Onwir 5. ITonoxurs B mpo6UpKy 6—8 KpynmuHOK yr-
s + HCl. Tlo3HakOMHTBC C 3amaxoM XJOPHCTOTO BOJO-
poda H pacTBOPHMOCTBIO €ro B BOAE, TakK Xe KaK H C XJIOpoM.
Bopa 6bicTpo 3amosHsier moutH BClo npo6upKy. ITpoGupky
MOXKHO BBIHYTb M3 CTaKaHa M OIYCTHTb B Hee JaKMYCOBYIO
OyMaxKky. .

Onbit 6. B npo6upky nomernaior HemHoro yras -+ HCl u
2 M Boabl. [Ty3bIpbKH XJOPHCTOrO BOZOPOAA BBLIXOAAT M3
yrJisi B pacTBOPAIOTCS B BofAe. Jijis Jiyywlero Bblie/eHHs ra-
3a npoGMPKy MOXHO cJerka nojorperb. Taxk mnonyyaercs
KOHLCHTPHpOBaHHas cossiHas Kucjora. Cieiite pactBop co-
JISSHOH KHCJIOTHI C YIVIAl M NpOBepbTe ee cBoiicTBa (6pochTe
KycoueK LHHKa — Bblie/ifeTcs BOJAOPON; MNOAJefiTe a30THO-
KHC/0e cepebpo — o6pa3yeTcsi 0caJloK XMTOPHCTOro cepebpa).

Oneit 7. B mpo6upky knanyr 8—10 3epHblilek yr-
a5 + NH; u noaausaot 2—3 MJ Boabl. Uepes 2—3 Muny-
Tbl, KOFfla TIEPECTAHYT BLIAESTHCH NMy3bIPbKH aMMHaKa, Jo-
6apasiior 1—2 Kansu deHos-
¢ranenna. Iloasaserca mamu-
HOBOE OKpalllHBaHHe, YTO yKa-
3blBAa€T Ha UIEJIOYHYIO peax-
umio.
Onwit 8 B Gosbliyio KO-
6y Haceimailor 1—2 HamepcTka
yrast + NH; u Takoe e KoJH-
yectBo yras + HCl.  Kon6a
3anoJIHAeTcss  GesblM  ABIMOM
XJIOPHCTOrO aMMORHSI.

Omuit 9. Ha 6ymaxKy ropxoit Hacwinaior yroab - NH; u
na paccroguun 2—3 cM yrob + HCL Tloss.isercs rycroii
6esiblil AbIM XJIOPHCTOTO aMMOHHS, Yrosb, TOUHO CHEroM, No-
KpbIBaeTCs HaJIeTOM XJIOPHCTOTO aMMOHMS.

Onwit 10. Ha cTekasiHHYI0 MIacTHHKY kaagyt 3—4 3ep-
HbiwKa yras 4+ NH; 1 nomHocsT cTek/IsIHHYIO NaJsouky, CMo-
YeHHYIO KOHLEHTPHPOBAHHOM COMAHOI KucaoToil. Beigeaser-
cs Gesblif HBIMOK XJiopHcTOro amMoHus (puc. 17). To xe ca-
Moe NpOJE/BIBAIOT C a30THON KHCJIOTOI.
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Onuir 11. PacTBOpenue cepnucroro rasa s Boge. OmbIT
NPOBOAMTCH TaK Xe, KaK C XJOPOM H XJIODHCTHIM BOLOPOAOM.

Onpir 12. B mpo6GupKy Hacbinaior 10 sepen yraa -+ SO,
H Takoe e KojauuecTBo yras -+ NO,, nogausaor 3—4 Ma
BOAbl M HArpeBaloT Ha cnuprToBKe. CepHHCTHI ras, pacTBo-
pssicb B BOJE, NaeT CEePHHCTYIO KHCJOTY, KOTOpasa OKHC-
JISIeTCA IBYOKHCBIO a30Ta B CEPHYIO KHCJIOTY. PactBop cepHoii
KHCJIOThI C/IMBAIOT B JIPYTYH0 NMPOGHPKY H HCHBITHIBAIOT XJIO-
pHCThiM 6apHeM.

Onpit 13. B cTekasiuHylo TPy6Ky Hacumarh CJofi OKHCH
XpoMa TOMKHO# 2—3 cM | colt yras + SO, TonuuHol 2—
3 cM. Yroib H OKHMCb XpOMa Pa3jie/uThb NPOKJAAKOH M3 ac-
6eCcTOBOH H/IM CTeKJAHHOI BaThl. JI/is1 HATHETAHHS BO3AYyXa K
KOHLY - TpyOKH RNpHCOemH-
HfIeTC pe3HHOoBas rpyuia,
B nmpyrofi xouewm TpyGKH
BCTaBJACTCS pesuHoBas
npobka € Ta300TBOAHOMH
Tpy6KOH, KOHel, KOTOpOi
onyckaercst B KoJGy C He-
6OJIBLUINM KOJIHYeCTBOM
BOIBL.

Ha cnuptoBKe CHIbHO

HarpeBaloT  OKHCb XpoMa.
Bpemsi or Bpemenn maams
CIMPTOBKH  MEPeHOCAT Ha
cnolt yrasi -+ SO,. Pesuo- :
BO  TIpyleil HarserawT Puc. 18,
BO3AyX. Bosnyx, mpoxoas depes yroib -+ SO, yBiekaer
CEPHHUCTBIN ra3, KOTOPBI OKHCJSETCS NPH NPOXOMICHHH Ye-
pe3 OKHCb XpoMa B cepHblii aHrMApHA. B kosnbe cobupaercs
ryctoe o6nako CepHOro aHruipuaa. B Teuenue ombita KoJ-
Oy HecCKOJNbKO pa3 BCTPSXHBAIOT A/l NOIVIOLIEHHS CEepPHOro
aHruzpuaa Bojoi. Uepes 3—4 MHHYTH ONMBIT Npekpallalor
W HCTILITHIBAIOT PAacTBOP CEPHOM KHCJIOTHI XJOPHCTHIM Ga-
pHEM.

Onbit 14 JI/1s1 OKHC/IEHHST aMMHaKa B a30THYIO KHCJIOTY
MOXHO BOCTIO/Ib30BAaThCS MPHGOPOM, KOTOPbIl CAYXHT AJS
NoJIyYeHHs CepHON KHCJIOTHL.

B Tpy6ky nomewartor yroab+ NH; u xaraauszatop —
MCJHYIO CETKY MJIH CNYTAHHYIO MeoHYio mpopodoky. Bepyr
TaKM¢ HeMHOr0 MapraHilOBOKHC/IOTO Kaiaus (npHMepHo B 2
pasa Gousbilie yrias). CHayana CHJIBHO HAarpeBalwT Ha COHP-
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TOBKe Melb, 3aTeM MOACTABJAIOT HJ1aMsi CHHPTOBKM K Map-
TaHLOBOKHCIOMY Ka/Hio, MPOROJIXKAs APYroil COHPTOBKOI
HarpeBaTb Melb. Bblpessioliuiicss KHCJIOPOA, MPOXoAs uepes
cnoit yras + NH;, cMelinBaeTcs ¢ aMMHakoM M OKHCAseT
€ro B a30THYIO KHCJIOTY, KOTOpas yJaBiauBaercs Bomofl. Jas
JloKa3aTe/bCTBa TOro, YTO 06pa3oBa/ach HMEHHO a30THas
KHCJIOTA, MOXKHO MCIOJIb30BaTh PEaKLUHIO C AH(pEHHTaMHHOM.



OIbITbI C PACTBOPAMH U KPUCTAJJIAMU

PacTBopaMi Ha3bIBalOTCS OZHOPOIHblE CHCTEMbI, COCTOS-
I(He H3 pacTBOPHTE/sA, PACTBOPEHHOTO BELLECTBA H MPOAYK-
TOB HX B3aWMmoneiictBus. PacrBopbl GhiBaloT BOAHBIE H He-
BOJHbBIE, €CJH PAacTBOPHTEJEM SIBJIAETCS APYras KHUIKOCTb.
Tlpu pacTBOpeHHH BElIECTB IPOHCXOAHT MOIVIOLIEHHE HJIH,
HaoGOpOT, BblleseHHe Tensa. Eciau pacTBopeHHoe BellecTBO
BbIMafAaeT M3 pacTBOpa, TO 3TOT INPOLECC Ha3biBaeTcs KpH-
cTa/u3auHted.

H3 conm xouon

B MerannuuecKylo KpyXKKy HacbiMalOT HEMHOro CHera M
CTaBAT €e Ha CTOJ WM Ha CIEUHaNbHO IMPUrOTOBJEHHYIO
JIOCKY, Ha KOTOpO#H pas/iita Boja. 3aTeM MOGABJISIOT K CHe-
ry NOBapeHHON COJIH U NepeMELIHBAIOT JIOXKKOM CHEr ¢ CObIO.
Yepes HeKOTOpOE BpeMs MOJA KPYXKKOil o6pa3yercs Jen H OHa
NpHMepP3HET K IOCKe,

OGbsiCHSIETCST STO TEM, YTO COJb BBI3LIBaeT GhiCTpoe Tasi-
nue cHera. [Ipu 3ToM morsoutaercss 60JbIIOE KOJHYECTBO
Telja, ¥ Ha/HTas MOA KPYXKy BOAA, CHJbHO OXJIaXKAadCh,
npespaillaercs B Jel.

CocTaB HEKOTOPHIX OXJAXKAAOWMX cMeced
Ilanenne TeMnepatyput

Cocras Ha'laabnas KOHe4Han
1 yacTb nHuTpaTa aMMoHHs # | yacThb BOAB . . 100 — 200
I wacts nutpata ammonus, | uacts Kpuna.vmu-
4yeckoii conbl M 1 uacTb BOAB . . + 100 —250
5 uacreit KpHCTaJIJIH‘leCKOro xnopxma KanbuHs
H 3 uacTH BoAM . . . . 4100 — 150
2 yacTh KPHCTa/NIHYECKOro xnopnna KaJlbuHﬁ
u | yacTb cHera . .. . +100 — 300
3 YacTH Kpumanmwecxoro xnopuna xanbunn
H 2 YacTH cHera . . .- — 400
| yactb noBapeHHOI COMH H 3 \laCTH cHera e . = — 210
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Kpucranjoruaparii

Kpucrannoruaparsl — conu, coAepkaliiile KpHCTaJIH3a-
nHOHHYI0 Bomy. HanpuMep, Kpucrassioruipar yrjeHaTp-
eBoit cosn Mmeer Qopmyay Na,CO;- 10H,O, uto o3Haya-
€T, 4TO C OJHOH MOJICKYJIO cosu coequHeHo 10 Moseky. Bo-
aul. Tlpy HarpeBaHHH KPHCTaJJIOTHAPATH MPEBPALLAOTCH B
6e3BOHLIE COJH.

«Caa» M3 KPHCTAIIOB

He6osbiofi akBapuyM HamoJHSIOT Ha 3/4 PacTBOpoM
xugkoro crekna (1 y xkuakoro crekna Ha 3 u Boaw). Ha
AHO 6poCaloT KPHCTA/VIHKH CJIEAYIOIHX BelCCTB: MEeLHOro
Kynopoca, JBYXPOMOBOKHCJIOTO KaJIHfi, MapraHu0BOKHCJIOTO
KaJjlus, CePHOKHCJIOTO KaJlHsfl, YKCYCHOKHC/I0oro cBHHUA. Kax-
Hblit KPUCTAJIMK BCKOpEe IMOKPHIBAETCS MJEHKOH, Ha KOTOpoH
3aTeM MNOSIBJSIOTCS NOYKH, BHIPACTAIOU(HE B DA3HOLBETHbIE
creban. Korna pocT 3akoHuuTesi, BORy CHGOHOM CJHBAIOT, a
«pacTeHHsi» ocraioTcs. JIJs Jyylieii COXPAHHOCTH «cafa»
MOXHO HaNOJIHHTb COCYJ MPO3PayHbiM PACTBOPOM JeJaTH-
HBI, KOTOPBI{l BCKOPE 3AaCTHIHET M YKPENHT «Caf».

Poct «nepeBueB» 0GbSCHACTCA TeM, UTO IVIEHKA XKHIAKOrO
CTek/1a MOJYNpPOHHIAEMa M NPONYCKaeT BOAY M3 pacTBOpa K
KpHcTasly. Bona, npoHnkas yepes IJ/IeHKy, pacTAirHBaer ee
d yacTo pa3phiBaer. PacTBop, OKpyXKalolKit KpucTai, Npx
3TOM BBITEKaeT, HO TOTYaC Ke CHOBAa MOKPHIBAETCs IJIEHKOM
u T. . Tak NPOHCXORHUT POCT-«Cafax».

JnnHHBIE KPHCTaMIbI

B xuMmuyeckuil crakan eMkoctbio B 100 MJa Bchinaercs
10—12 r asoTHOKHCJOrO CBHHUA W HanuBaerca 50—60 Ma
HaCHILLEHHOTO PacTBOpa 3TOil CO/MH, K KOTOPOMYy 106aB/ieHO
1—2 ma 209% asorHo#l kucaoThl. [ToBepx pacrBopa OCTOPOX-
HO Ha/JMBAeTCsl AUCTH/VIHDOBAHHas BOAA BPOBEHb C KPasMH
crakaHa. Bo Bropoii Takoil xe crakaH Bcbimaetcs 10—I2 r
XJIOPHCTOTO KaJlks, HaiuBaeTcd 50—60 Ma HachILIEHHOro
pacTBopa 3Toit comu. 3aTeM CTakaH N0 Kpaes 3aloJ/HAeTcs
JAHCTHIMPOBaHHOM Bofoil, O6a cTakaHa NMOMEelaoT B 60/b-
WOl CTaKaH WJH CTeK/IsHHyl0 GaHKy Ha paccToAHMH 5—8
CM JpYr OT ApYyra; 3aTeM OCTOPOXHO HaJHBaiCT AUCTHJLJIH-
pcBaHHyl0 Boay Ha 8—10 cM Bbllle KpaeB CTakamOB C pac-
TBOpaMH coseil. Bo n3GexxaHue cayyaidHoro B3Ga/NTHIBAHHA
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JKHAKOCTH B GOJIBLIOM CTaKaHe Ha MOBEPXHOCTb ee HaJHBa-
10T cJ1of napaguna Tonumnoil B 0,5—1 cm. Yepes 2—3 nus
Ha HapVXKHBIX KpasX CTaKaHOB, a 3aTe€M H Ha IHe GOJbIIOro
CTaKaHa HAaYHHAIOT BEIPACTaThb KPHCTaJJIbl XJIOPHCTOrO CBHH-
1a, AOCTHTalollue Yepe3 HeCKOJIbKO JHell HeCKOJIbKHX CAaHTH-
MeTpOB.

Y30psl H3 KpHCTaa/0B

IpuroTtoBasiiorcs 29% pacTBop arap-arapa WM KeJaTH-
Hbl M PacTBOPHl Pa3MuHbiX coJeli (KOHIEHTpauus oonell
MoxeT ObiThb oT 5 no 30%). PactBopsl HarpeBaioTcs H
CMEIUHMBAIOTCS BMeCTe B COOTHOIIEHMH | MJ1 arap-arapa M
10 ma pacreopa coau. ITomyyeHHas cMech BbUIMBaeTcs Ha
CTEK/AHHYIO IJIACTHHKY CJIOEM TOJIUMHOM B 2 MM H OCTaB-
JsieTcsi 11s BbickixaHust. OGBIYHO Ha CaedylolMil feHb Bona
HCTIapsieTcst U Ha CTeKJle O0Gpa3yloTcst pas/MyHble PHCYHKH
KPUCTaJIIOB B BHIE NepbeB, BETOYEK H LeNbX (aHTacTHue-
cKuX JnaHawagros. MoXHO cresaTh ¢ MOJyYCHHBIX KpHCTal-
J10B (pOTOOTIEYATKH.

Takoil MeTOX MOJNVYEHHs] KPHCTA/IOB B TOHKHX MJIEHKaX
OYeHb 3aHMMaTeJeH. B TOHKOM cjloe pacTBopa CO3LAOTCA
YCJIORHS POCTAa KPHCTA/IOB He B o6beMe, a B MJIOCKOCTH.

HasnaueHne XenaTHHbl W/I¥ arap-arapa — clenaTh pac-
TBOP MeHee NMOIBHXKHbIM, 3aME/THTb MPOllecC BHICHIXaHHA H
6oJslee MPOYHO yNEPXKHBATH Ha CTEKNe 05pa3oBaBIHecs KPH-
CTaJlIbL.

Poct kpHcTaMI0B

1. B npo6upKy HachinaloT 5 I YKCYCHOKHCJOTO HaTpHS,
npuGaBJsioT 3 MJ BOAB M HArpeBaioT 10 PacTBOPEHHS COJH.

3areM, 3aKpbIB OTBEPCTHE MPOGHPKH BaTOM, CTAaBAT Mpo-
6upKy B crakaH ¢ Bogoil. Koraa pactBop oxnamurces, 6poca-
10T B NPOGHPKY KPHCTA/UIHMK YKCYCHOKHMcJIOoro natpus, Totuac
e HauWMHA'OT PACTH KPHUCTaJbl, KOTOPHIE GHICTPO 3aMOJHS-
10T BCio mpoGHpKy. IIpu 3TOM BhHijesnsieTcs TemJIo, Ha 4YTO
cienver o6paTHTL BHHMaHHE NPHCYTCTByIOWHX. CvirocTh
SIBJIEHHsT 3aKJIIOYAETCH B TOM, YTO KPHCTA/IHK, OGPOILEHHBIN
B NpoGWpPKV, CTAHOBHTCH LEHTDOM KPHCTAJIH3ALHH.

9 B wanfv giranyr 30—50 ‘'t THocvabbaTa HaTpus —
Na,S,0.° 5H,0, norpyxaiot ee B BOTAHVIO 6AH'. VKpens-
10T B Janke WITaTWBa Bo H30eKaHHe CONMPHKOCHOBEHHS CO
CTeHKaMH H IHOM GaHH H KHIATAT BOAY, MOKa COJb He pac-
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naasurcs. K nonyyeHHoi >XHAKOCTH npubaBisioT 3ateM 2—
3 Kamau raduepunia, 4toObl NPH KPHCTAMIH3AUMK MOJYYH-
Juch GoJlee KpynHble KpHcTasiIbl. Ilocse storo kon6y 3akphl-
BaIOT NMPOGKOIl U ellle pa3 HarpeBaloT B Te€YeHHe HEeCKOJBbKHX
MHHYT, 4ro6bl KOHIEHCaT, o6pa3oBaBluHiics B ropse Kosabbl,
CTeKas 1O CTeKJy, CMBLI C HEro OCTaTKH pacr.aB/ieHHOH co-
aiu. TTocsie 3TOro KoJby ¢ MHAKOCTbIO MEAJEHHO OX/aXAaioT.
Jlast Toro 4to6bl NOKa3aTh POCT KPHCTAJIIOB, GEPYT CTEKJSH-
HYIO MaJIOYKy, ONYCKalOT ee B GaHKY C KPHCTa/LIHKaMM THO-
cysbara, yTo6bl K Hell HEKOTOpble H3 HHX NPHJHIUIH, H
OMNYyCKalT ee B XHAKOCTb KoiGH. Ilpunumuine x majouxe
KPHCTa/IIHKH BBI3BIBAIOT KpHcTa/in3auuio. Kpucramis pa-
CTYT GBICTPO M NPH 3TOM BbIAE/IAETCH TEMJIO-

3uMuni neitzax

B 100 wactsax Boabl (HMCTHJVIMDOBAHHON) PacTBOPSIOT
npu HarpeBaHHM 25 yacTeil a30THOKHcJOro cBuHua. Pactsop
OXJ1aXXAAIOT H BHIIMBAIOT B CTEKASAHHBII COCYX C NJIOCKHM
nHOM, 3aTeM Tylla KJIamyT HECKOJbKO KPYMHHOK XJIOPHCTOrO
amMMoHus. HeMelsleHHO W M3  BCeX TOYEK COJIH aMMOHHs OT-
KJIa[bIBAIOTCA MaJleHbKHe BETKH GeJIOCHe)KHOTO IIBeTra, MPH-
HHMalolKe caMmble pasHooGpasible opmbl.  [Tosmywaercs
KpacHBblii 3uMHMI mefidax. [IpoOMCXOAHT DPOCT KpPHCTa//IoB
XJIODHCTOrO CBHHIA,

Cxanu, MOKPHIThIE CHErom

ToToBHTCS pacTBOp a3oTHOKMCIOrO uuHKka (Ha 100 wacreft
BObI 25 yacTell coJiM), KOTOPbIi BBUIMBAETCs B CTEK/ISHHBIN
COCy C MJIOCKHM IHOM. 3aTeM B PACTBOP BHOCHTCS KPYIHH-
Ka I[aBeJeBOKHCIOr0 aMMoHus. B pacTpope ofpasyiores
¢dopMEl  Hanono6ue CKaJj, MOKPHITHIX cHeroM. OTKAaALil2or-
Csl KPHCTaJI/Ibi 11[aBeJIEBOKHC/ION0 LHHKa,

Becennuit nefizax

... ToToBrTCSH pacTBOp MenHOro Kymopoca B IHCTHJJIHDO-
BaHHON Bofe (HacHILleHHHI) npu HarpeBanun. Pactsop
¢uasTpyercs yepea GyMaxKublfi QUALTP, W PUALTPAT BHUIH-
BaeTcs B MpO3PauHHi cocyd ¢ TaockuM nHoM. Tyna ke
KJIafyT HECKOJbKO XOPOIIO OYHIUIEHHBIX KPYNHHOK yIvIEKHC-
700 Harpus. HeMel/IeHHO HAUHHAIOT BHIAEJATLCA OT/RONE-
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HHS, KOTOpble NMOXOXH Ha y3J/I0BaThle CTBOJIbI AE€PEBLEB, pa-
CTYLIMX HA CKaJax H MOKPBLITBIX 3€JE€HBIM MOXOM. Orknansl-
BaAIOTCA KPHCTaJMJbl KapﬁOHaTa menu.

OcenHuil neiizax

T'OTOBHTCS PacTBOp a30THOKHMCJIOrO CBHHUA (KaK /s To-
JlyueHHs] 3UMHero neffsa)ka) M BBUIMBaeTCss B COCYA C MJIOC-
KHM JHOM. 3aTeM B pacTBOpP NMOMEUIAIOT HECKOJIbKO KpYyMH-
HOK JIByXpPOMOBOKHCJOro aMMoHHs. JIHO cocyaa npuHHMaer
KeJIThl OTTEHOK, MOABJSIIOTCS JKeJIThie WIJIbl, HepeBbs, Je-
CHCTBIE CKaJIbl, IPHYEM JepeBbsi KaXKyTCsl ONEThIMH B MOXeJ-
TeBIIYIO JUCTBY. Bce 5TO HamOMHHaeT OCeHHHil meiizax.

TlpumeuaHue Bo Bcex 3THX OmbiTax cCJexyer

Ro6uBaTbcsl, YToGBHl COCYH C PacTBOPOM OCTaBaJjcs He-

gozmmkubm. TIpH ABHXKEHHH HIJIBL GHICTPO TEPSIOT CBOIO
opMy.

«Cap» xuMuxa

lects UMMHHAPOB (MJM TPOGHPOK) HAMOMHSAIOT MOYTH
nosepxy 50% pacTBOPOM CHJIHKAaTa HaTpPHs (KUAKOTO CTEK-
J1a). 3aTeM B MNepBblil U3 HAX GPOCAIOT HECKOJbKO KPHCTasl-
JIMKOB  XJIODHOrO XeJle3a, .

BO BTOPO# — XJIOPHCTO# =
MeIH, B TPeTHil — XJopH-
croro KoGanbTa, B YeTBep-
Thlff — XJIOPHCTOrO HHKeJIs,
B OATHIL — XJIOPHCTOrO
MapraHua, B, LIecToif —
XJIOPHCTOTO aJMIOMHHHSA
(puc. 19). Uepes HekoTo-
poe  BpeMs  HauyWHaeTcs -
pocT  «BOROpOCHEH» MpPH- Pac. 19.

yynnauBofi  (opMEl M pas-

JIHYHOH OKpacku. B pacTBope comy KeJe3a — «BOJOPOCTH»
Gyporo usera, coqd KoGajibTa — CHHEro, COIH -aJIIOMHHHS —
GecuBeTHbie H T. I.

Tlouemy 310 mpoHcxomut? BpolueHHble B PacTBOp KHA-
KOTO CTeKJa KPHCTaJlIbl pearHpyior ¢ CHJIHKAaTOM HaTpHd.
OGpasoBaBliKecs: COENHHEHUS] NOKPHBAIOT KPHCTAJMIH TOH-
Koil muieHko#i, HO B cuiy Auddy3HH Bola MPOHHKAET CKBO3b
WIeHKy, NaBJeHHe NOBhlllaercss ¥ IJeHka Jomaercd. Yepes

e

i‘x

o
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OTBEPCTHE PacTBOp cojieli MPOHMKAeT B OKPYKAIOULYIO KHA-
KOCTb, HO CKOpPO CHOBa MOKpBIBAaeTcs MJeHKOH. B  nanbueii-
IIeM TIVIeHKa oMsATh NpopbiBaeTcs. Tak «BLIPACTaeT» BETBAMIE-
ecs «pacCTeHHe».

MoxHO BEIPACTHTb LeJHIH «caf». s 3TOro cexyer Ha-
NOJHUTL GosbIloil cTakak 50% pacTBOPOM CHJIMKAaTa HaTpHs
H 6POCHTb B HErO NMEePEYHCIeHHbIE COJH METaJlICB 110 OYepel.

Byxer, npenckassiBaoluii norogy

OKpacxa KPHUCTaJJIOTHAPATOB XJIOPHCTOTrO KoGaJjbTa 3a-
BHCHT OT 4HCJ1a MOJIEKYJ BOIHI:

Yucao moaekya soam User
0 Baexno-cnunt
1 CrHe-¢HoOJIeTOBBIH
1,5 Po30B0-h10:1eTOBbI
2 TeMHo-cni{e-d}uonemBNh
4 Kpacuniit
6 Po3oBri

BoT KaK 3T0 MOXHO TOKa3artb.

B Tpu npoGHpKH HaJIMBAIOT MO HECKOJBbKY Karedb KOH-
LEHTPHPOBAHHOTO PacTBOpa XJOPHCTOro KoGaJjbTa MW H0GaB-
JIFIOT B NEPBYIO NPOGHPKY KOHLEHTPHPOBAHHON COJISIHOMN KHC-
JlOfbl, BO BTOPYIO — HECKOJIbKO KPHCTAJIJIOB XJIOPHCTOrO Kanb-
uHsl, B TpeTbio — cnupT. Bo Bcex cayyasix po3oBei pactBop
CTAQHOBHTCSH CHHHM: }J,OéaBJ'leHHble BellleCTBa OTHHMAOT BOAY
OT cosn KobGanbTa.

70 CBOHCTBO K06aJbTa MOXHO HMCIOJ/Ib30BATh AJs H3rO-
TOBJIEHHsI cBoeoGpa3Horo 6apomerpa.

TIpHroToB/AIOT GYKETHK MCKYCCTBEHHBIX uaeroa caenan-
HBIX M3 6yMary uau Gesoil TKaHH H OKpaleHHbIX pacTBOPOM
XJIOPHCTOro KoGasbra. B cyxylo conseutyio morony 6yker Gy-
JIET COXPaHSITh CHHIOIO OKPacKy, HO C MPHGJIHIKeHHeM CbIpOii,
JIOKAHBON Toroasl LBeT Gykera GyaeT nepexoduTb B Kpac-
Hblil. C yMeHblIIeHHeM BJIaXKHOCTH BO3lyXa GYyKeT CloBa Io-
CHHEeT — NPH3HAK NPHOIHMKEHHs Xopolleii MOroabl.

DOTOCHHMOK — rHrpocKon

Turpockon — npu6op, NMoXa3piBalOIUi H3MEHEHHS BJaX-
HOCTH Bo3fyxa. TeM caMbiM OH MOXeT CJAYXHTb AJS TNpen-
CKa3aHHs NOTOMbL.
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Turpockon MOXHO clesnaTh W3 AHANO3HTHBA, TO ecTb ¢o-
TOCHHMKAa Ha [HMalNO3HTHBHOH MJIACTHHKE.

Jlaist 3TOro HyXKHO NMOAOGPATh HEraTHs, H306paXatolluil
JIeTHHI Nefi3aXk: 3eJieHb, He60 H BOAY, HJIH CHelLHaNbHO cto-
TorpaHpoBaTh TakKoll neisax. 3aTeM NPHrOTOBAAIOT OGbIY-
HbIM CMOCOGOM NHANO3HTHB H TNOCJE NPOMBIBKH OMyCKaloT
ero Ha 15 muHyT B 10% pacTBOp a30THOKHMCJOro Ko6aJjbTa.
JlMano3nTHB HaZO NMPOCYLIHTb, He NPOMbIBAs, 3aTeM packpa-
CUTb PacCTHTE/JBHOCTb (TPaBy, JepPeBbfl) JKEATOH aKBapelb-
HOIi KDacKoi — ryMMHTYTOM.

ToToBBI THrpOCKON CaIeLyeT OKaHTOBaTh (6€3 MOKPOBHOTO
CTeK/1a) H MOBECHTb MEXIy paMaMH OKHa.

IpH moBLIIEHHH BJAXXHOCTH BO3AYyXa, YTO yKasblBaeT Ha
npHOMHKEHHEe HeHaCTHOM, MOMAMHBOH Moroiwl, He6o M BoOAa
Ha CHHMKe GYJyT MOHOTOHHO CepbIMH, a 3€JeHb— JXKeJTOTO
upera. CHUMOK CJIOBHO GyleT OTpaxKaTh MacMypHYIO NMOTOMY.
Ho Kax TO/IbKO BO3JlyX CTaHET CYXHM, YTO GbiBaeT nepex Ha-
CTYNJIEHHEM SICHOM MOroibl, Hall JHaNO3HWTHB OXHBET: HeGo
H BOAA CTaHYT roJyGbiMH, a PaCTHTENbHOCTb OKPACHTCA B 3e-
JIeHbI LBeT,
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OIbITbl C KHCJIOTAMH U LUEJIOYAMH

Kucnoramu naswiBaroTcs TaKHe 3JEeKTPOJIHTBI, MOJEKYJbl
KOTOpBbIX, AHCCOUMHPYS B BOLHOM pacTBope, 06})33)’10’!‘ Ka-
THOHBI BOJOPOAA H 2HHOHB!I KHCJOPOAHOIO OCTaTKa. Hanpn»
Mep:

HNO,ZH+-4NO,~

llesjoyaMH Ha3bIBAIOTCS TaKHe SJMEKTPOJHTHI, MOJEKYJIbl
KOTODBIX, AHCCOUHHMPYS B BONHOM pacreope, o6pasyior Ka-
THOH MeTajlla M aHHOH THAPOKCHJIBHON rpynmbl. Hampumep:

NaOH ZNa++0H-

K HanGosee BaXKHEIM HEOPraHHYECKHM KHCJIOTAM OTHO-
CATCA: CepHasd, COJsiHasi, asoTHas, ¢ocdopHas, yronapHas H
Zp., 2 K OPraHHYeCKHM: MypaBbHHasl, YKCYyCHas, luaBesieBas,
BHHHas, JIAMOHHAs, CTeapHHOBas, OJEHHOBasi, NaJhbMHTHHO-
Bast, 6eH30HHad W MHOrHe Apyrue, Bakpefiumu enoyamu
SIBJISIIOTCA: €JKHil HaTp, edKOe KaJsH, rauleHasa H3BCCTb, Ha-
HIaTHIPHBIR CIOHPT M ApYTHE,

Kucnorsl ¥ menoun o6/afaioT psaaoM CBOKCTB, KOTOphle
TO3BO/IAIOT OT/IHYATH HX APYT OT Jpyra M OT APYrHX Be-
wectB. ONHHM H3 TaKMX CBOHCTB SIBJISIeTCS M3MEHeHHe IiBe-
Ta HHAMKATOPOB.

DJIeKTPONPOBOAHOCTL PACTBOPOB

WspecTHo, YTO OXHH XHMHUYecKHe BelleCTBa TPOBOASAT
IJIEKTPUYECKHl TOK (PacTBOPBI COJIeH, KHCJIOT, LueJoveit,
a TaKXe pACIVIABJEHHBIE KHCJIOTH, OCHOBaHHS H COMH),
a Jpyrue TOKa He NMPOBOAAT (TJIMIepHH, pacTBop caxapa,
cnupT # Ap-). OT/HuMe 3JEKTPOJHTOB (MPOBOIHHKOB TOKa)
OT HE3JIEKTPOJIMTOB MOXKHO 110Ka3aTb Ha ombite. [l 3TOro
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HyXeH npu6op (puc. 20). OH COCTOHT H3 3JEKTPHUECKOR
JIaMIOYKH, BKJIOYeHHOH B ceTb. [TocienoBaTebHO ¢ J1aMMoy-
KOH BKJIOYEHH! ABAa MeTa/NIUYEeCKHX HJIH YrOJIbHBIX 3JIEKTPO-
na.

Hauneiite Bcrakanb pas-

JMYHBIE  JKHAKOCTH — IH-
CTHJIHPOBAHHYIO BOAY, pa-
CTBOp caxapa, CIIHPT, pac-
TBOD CEpHOil KHCJOTHI, pac-
TBOp MoBapeHHoil conu. [Ipu
ONMyCKaHHH 3JEKTPOJOB B
nepsBbie TPH cocyda JaMm-
noyka He 3aropaercd, npu
OMyCKaHHH B  TOCJeIHHe
JABa COCYyZLa, HaIOJHeHHble Puc. 20.
pacTBopaMH 3JIEKTPO/IH-
ToB, — ropur. Ilepes mepeHeceHHeM 3/EKTPOLOB H3 ONHOTO
cocyla B APYyroii HMX cjenyet npeABapHTeNbHO CHoJOC-
HyTb B OHMCTHIIHpoBaHHOK Bome. Ilpw momouw 3roro
npu6opa MOXKHO TaKKe NOKa3aTb CHJY Pa3JIMUHBIX KHC-
JIOT B OcHOBaHmii. [Torpyxasi 3/1€KTpoAnl B COJIAHYIO, Cep-
HYI0, YKCYCHYIO, LllaBeJleBYIO H IPyrHe KHCJIOTH, a TaKxe B
pacTBOpE aMMHaKa, eIKOTO HaTpa, eAKOro Kaiu M IPYTHX
3JICKTPOJIHTOB, MOXHO 3aMeTHTb, UTO JaMnouka Oyner ro-
DeTb TeM fpue, YeM OCHOBaHHe WJIM KHC/OTa CHJIbHee.

HuaukaTopnl

Hnankatopamu (0T Jaruuckoro indico — yKasbiBam) B
IIMPOKOM CMBIC/Ie Ha3bIBAIOTCS BELECTBA, KOTODhbIE H3MEHS-
0T CBOii LBeT WAM OGpas3yloT OCafioK B MPHCYTCTBHHM TeX
WJH HMHBIX BeLeCTB.

C 3Toii TOUKM 3peHHs HHIMKATOPOM sB/seTcd, HanpH-
Mep, KpaxmaJ, KOTOPHIfi faeT CHHee OKpallMBaHHe TpH CO-
MPUKOCHOBEHHH C ifolom (naxe eciu B 1 1 XHAKOCTH
pacrsopetio Toabko 0,0 000 001 r fiona).

B 6oslee y3KOM CMbIC/Ie HHEMKATOPaMH HA3bIBAIOT Belle-
cTBa, KOTOpLie M3MEHSIOT CBOIO OKPacKy B 33BHCHMOCTH OT
peakuuu cpenbl. B kauectBe HHAWKAaTOpOB ynoTpe6.soT
pa3IuyHble ODraHHUECKHe KPAacKH, BHUIENEHHbe M3 pacTeHui
WIH TIOMyyeHHble CHHTETHUECKHM TyTeM (/akMyc, teHo-
(bTanenH, METHIODAHXK H AP.). .
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Hesupuman xpacka

Hanuinre na Gymare KHMCTOYKOi, cMouenHofi 1% cnup-
TOBbLIM pacTBOpPoM (eno/dTasenHa, Kakoil-HUOYAb TEKCT.
CnupT 6LICTPO HCMapsieTcsl, W HaMNHCL CTAHOBHTCA COBep-
LIeHHO He3aMeTHOH. 3aTeM NpH INOMOLM NyIbBEpU3aTOpa
obphisraiite 6ymary pacTBOPOM COABI, — MOSIBJASIOTCA Kpac-
Hele 6yksbl. Ecan Tenepb M3 Apyroro myJbBepH3aTopa Opo-
cutb Gymary pacTBOPOM KaKOi-IH60 KHCJIOTH (COMSHOM,
YKCYCHO#), TO GyKBbl CHOBA HCYe3aioT. MOXHO HECKOJbKO
pa3 BbI3BaTh MosABJIEeHHe OYKB M CHOBA HX YHHUTOXHTb.
SIB/ICHHE OCHOBaHO Ha CBOIHCTBe (eHon(TalenHa OKpaIUH-
BaTbC B KPAcCHHI 11BeT B NPUCYTCTBHH lLiejodeli u obec-
1BeYHBATLCS TOA AefiCTBHEM KHCJIOT.

Bwmecto uncroro ¢deHondTasenHa MOXKHO PacTBOPHTH
TypreH, KOTOPBHi NMpOJaeTcs B anTeKaXx Kak caaGHTenbHOe
CpencTBO M NpeAcTaB/aseT coboit cMech QeHolPprasenHa u
caxapa.

«Barapes» HHAHKaTOpPOB

B Tpu crakana Hamusator mo 30—40 ma 0,1 N pacreo-
pa emnKoro Hartpa, NMpHYeM B ONHWH W3 HUX NpPHGaBASIOT He-
CKOMIbKO Kanesb ¢(eHondTanenHa (pacTBOp CTaHOBUTCH Ma-
JIMHOBO-KPacHLIM), B IPYroil — HECKOJMbKO Kareslb pacTBopa
JNlakMyca (pacTBOp OKpalUMBAaeTCsi B CHHHIl LUBET), B Tpe-
THil — HECKOJIBKO Kamneslb MeTHJIOpPaHXKa (pacTBop OKpaLlH-
BaeTcsi B JKeITHIH LBET).

3aTteM B crakanbl npuausator no 10—15 ma HopManbHO-
r0 pacTBOpa COJISIHOW KHCJOTH. Peakuus pacTBopa CTaHo-
BHTCSl KHCJIOH, TIPH 3TOM B FEPBOM CTaKaHe pacTBop ofec-
LiBEUNBAETCS, BO BTOPOM — CHHSII OKpacka TepexXomuT B
KPacHVIO, B TPeTbeM CTaKaHe MKMAKOCTb TaKXe CTaHOBHTCH
KpacHoIi.

Jlo6aBuB B CTaKaHBl CHOBa HOPMAJIbHOTO PacTBOpa €1KO-
FO HaTpa HJIH Ka/li, MOXKHO INOJIy4YHTb B CTaKaHaX HCXOJHbI®
peTa.

HMHAMKaTOp CYyXOCTH M BJAXHOCTH

H3BecTHO, YTO XJIOPHCTHIN KOGAJbT SBJISAGTCH HHAMKATO-
pOM CYXOCTH W BJAXHOCTH Bo3fyxa. Ilpu momoumw 3Toro
HHAMKATOPA MOMKHO MOCTABHTb WHTEPECHBI OMbIT, TOKA3HI-
BaloWH 06e3BOXKHBaIOIHE CBOMCTBA CepHON KucaoThl, Ky-
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COK MapJM NPONHTHIBAIOT PacTBOPOM XJopHcToro kKobasbta
(Mapaisi OKpaluHBaercs B po3oBbiit uper). Ecam sty Mmapiio
nofep:KaTb HEKOTOpOe BpeMsl OKOJIO JIAMMNLI, OHa MepeKpa-
wuBaercd B cHHHH uBer. Tenmepb, eciuM Kycouek pO30BOfi
MapJ/ii NOMECTHTb B SKCHKAaTOp, COJAEPXKAalMi CepHYIO KH-
caoty, TOo uepe3 40—50 MuHYT HaG/I0faeTCA MOCHHEHHE
MapJid.

CoK eXeBHKH — HHAHKaTOp

OTKaThlil COK CNeJbIX ArOA €XeBHKH CMELIHBAIOT C paB-
HbIM 00beMOM CIHPTa HJKM AHCTHJJIMPOBAHHOH BOXH H
¢uabTpyor. Ecim k nmosmyueHHoMy pacTBopy npHGaBHTL
KHCJIOTBl, TO OH OKDAlLIMBA€TC B HHTEHCHBHBIl KpacCHbIi
BET; NpH AOGABJEHHH LIENOYH LBET PacTBOpa CTAHOBHTCA
CHHHM.

MoXxHO TaKe IOJYYMTb Kpacsiliye BeIecTBa-HHAHKA-
TOPBI HENPOAO/IKUTEJbHBIM HarpeBaHHEM C BOJOMH HJIW CIHP-
TOM JIMCTBEB KamyCThl, KPacHOH CBEKJBI, ArOL YePHOH CMO-
POAMHBI, BHILIHH, GY3HHBI, YepEMyXH, JISNECTKOB BaCHJbKOB,
¢uanku u Ap. OT HeicTBHS KHCJIOT 3TH OTBaphbl MpHoGpera-
IOT KPaCHYIO HJIH PO30BYI0 OKDPAacKy, B NPHCYTCTBHH LI1eJIO-
yell CHHEIOT WJH 3€JIeHelOT.

HugnkaropHble GymMaXKKu

Jlns onpeneseHHst Xapaktepa (peakuHH) cpenbl ViloGHee
ynotpe6/sTh WHAMKATOpHble OyMaXKkH. [OTOBAT MX nyTeM
NPONHTLIBAHHA PacTBOPaMH KPaCOK-HHAMKATOPOB (HJILTNO-
BanbHOH 6yMard, KOTOpyiO 3aTeM BLICYIIHBAIOT.

Jlsi npuroTOBJIEHHA JIaKMYCOBOHl GyMaXKKH DacTBOPFIOT
1 vacTb JakMyca B 6 yacTsfix BOIbl, NPHYEM KHAKOCTL Ya-
crc B36aJTHIBAIOT, a 3aTeM qmanpyIO‘r QuabTpat pasne-
JIIOT Ha ABE YacTH: K OAHOH 4acTH npuGasasior pastas-
JIeHHOH CepHOMl KHCJIOTH JO NMOKPAacCHeHHs, a K APyroil ——
pas6asiennoii NaOH mo nocurenus. ITponuThiBas 3THMH
pactBopami (uabTpPOBasMbHYIO GyMary, nosyyaroT CHHIOIO W
KpacHyio J1akMycoByio Gymary.

BecuserHyio - deHondranenHoBylo GyMaxcKy TOTOBAT,
nponutbiBasi (uAbTPOBaANbHYI0 Gymary pactBopoM 1 r de-
HoibTasenna u 100 mn 959 sTHIOBOrO CMHPTA, K KOTO-
pomy 3arem npu6asaexo 100 mMa Boasl. OT ulesoun Takas
6GymMa)Kka KpacHeer, a OT KHCJOTHl CHOBa craHoau'rca Gec-
_LBeTHO!.



Munepanbubiit Xameneon

PacrBop Mapranuosokucioro Kanus KMnO, uHorna ua-
3bIBAlOT MHHEpa/bHbIM XaMEJIEOHOM, MOTOMY UYTO OH H3Me-
HfeT UBeT B 3aBUCMMOCTH OT Xapakrepa cpeibl. [MeficTBu-
TeNbHO, B BOJAEe OH HMeeT (HONETOBYIO OKpackKy, MpH BOC-
CTaHOBJEHHH B KHCJOH cpele oGecupeunBaercs (obpasyer-
cs COJb ABYXBAJIEHTHOrO MapraHua), B HeiiTpajibHO#H cpele
6ypeer (o6pasyercsi AByOKHCb MapraHua), B CHJbHO Lie-
JIOYHOH cpefie cHHeeT (0Gpa3yercs CoeflHHeHHe LIeCTUBAJIEHT-
HOTO MapraHua).

TlokasaTb 3T0 MOXHO TaK: B TPH CTaKaHa HaJHBAIOT IO
30—50 ma 0,1 N pacTBopa MapraHiuOBOKHCJIOTO Kanus. 3a-
TEM B ONMH CTaKaH NpPHOGABIAIOT O MJI CEepHOH KHCJIOTH
(1:10), B opyroii —5 ma 209% pacrBopa eagkoro HaTpa
WIA Kaji, B TpeTHil — 5 MJ BOIAb H mocjie 2TOro BO Bce
CTaKaHbl BJMBAIOT N0 5—7 MJ PacTBOpPa CEPHHCTOKHCIOIO
Harpusi (Na;SO;) mnu kanusa. Ller pacTBopoB B CTakaHax
MOMEHTaJIbHO H3MeHseTcH.

HUamMenenne peakuHH NMPH HarpeBaHHH

Haceinbre B CyXyio NpOGHPKY KPHCTAIHYECKOro YKCYC-
Hokucsoro Hatpusi CH3;COONa . 3H;0, po6asnTe HeMmHOro
¢eHondranenna.

Ipu HarpeBanuu Bhille 580 comepiKuMoe NPOGHPKH OK-
palIMBaeTcsi B KPacHO-MaJIMHOBBI IBET, HO MPH OXJAXAC-
HHH OKpacKa Hcuesaer.

HameHenne okpacku ¢eHondTanenHa OOGBACHAETCH TeM,
YTO NpPH HarpeBaHHH KPHCTAJJIOTHAPATHl COJIeHl pa3pyliaoT-
cs1, o6pasys conmb ¥ Body. Cosb MoK BJIMSIHHEM BOAbI FHAPO-
Jnu3yercss ¢ o6pa3oBaHHeM OCHOBaHHs M KHCJIOTHI:

CH;COONa - 3H,0 - CH;COONa + 3H,0;
CH;COONa -+ HOH — (GH;COOH - NaOH.

B pacrBope noayuaercs caaGas KHCJIOTA M CHJbHAs
Iesoyb, T. €. npeobjajaer LieNoYHas cpexa, B KOTOPOil
(eHonTaNenH npHOGpPETaeT Kpaclio-MainHOBYIO OKPackKy.

B cayyae oxsaxcIeHHs OKpalleHHOH CMeCH YKa3laHHble
PeakuHH HAYT B OOpaTHOM HampaBJIeHHH: OKpacKa Hcyesa-
€T, M BHOBb OOpasyerca cyxas, Genasi cMeCb KPHCTa/lIo-
ruaparta ¢ npHMmecbio ¢eHoadTaneHHa.
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Ipu npoBeeHHH OMBITAa CJEAYeT H3GeraTh CHUJBLUOTO H
JUIMTEbHOrO HarpeBaHHs, TaK KaK 3TO BENer K Hcrnapenuio
BOALl M HapyllaeT YCJOBHsI OGPAaTHMMOCTH PeaKiuH.

Kucnora, KOTOPYIO HeJib3fl XPaHHTb B CTEKJISHHON nocyae

Peyb uger o nJAaBHKOBOH ((TOPHCTOBOAOPOAHOIT) KHC/IO-
te. B mpomaxce Bcrpevaercs 309% pacTBop NJIaBHKOBOH KH-
c;0Thl B Boje. XpaHAT ee B MapauHOBBIX OyThLIKaX, Tak
KaK OHa pa3belaeT CTeKJo, o6pasys ra3 u BOAY:

SiO; 4+ 4HF —» SiF; + 2H,0.

C n1aBHKOBOIT KHC/IOTOR c/leflyeT o06GpallaTLCs OCTOPOX-
HO, TaK Kak, [IONaB Ha KOXY, OHa MOXET Bbl3BaTb OXOIH,
KOTOpHIE J0Jro He 3axKuBaloT. [leiicTBHe KuCJIOTH OGHapy-
JKHBAeTcs He Cpasy, a TOJNbKO Ha CJIEAYIOWHUH HeHb.

ITpu noMoly nIaBHKOBOH KHCJOTHI MOXHD HAHOCHTH Ha
CTEKJIO pa3/THuHble HAAMHMCH M DHCYHKH. Jljs1 9TOr0 CTeKJIO
II0KPHIBAIOT BOCKOM HJIM NMapacuHOM. 3ateM NpH NOMOLIH
MrOJIKH, LIHJIA HJIH OCTPOH MNANOYKH HAHOCAT DPHCYHOK HJIK
HaAMHCh M HANMBAIOT Ha CTEKJIO MJIABHKOBYIO KHCJOTy. Ye-
pe3 HeKOTOpoe BpeMsl KHCJOTY C/HBAIOT, CTEKIO MOIOT BO-
Jloit, Bock MaM mapaduH yaansior. Ha crekse ocraercs BbI-
TpaBJIeHHAasl HA[NUCb WJIH PHCYHOK. BMecTo miadBHKOBOH KH-
CJIOTBl MOXKHO NPHMEHHTb KalUHLy, COCTOSILYI0 H3 CepHOM
KHCJIOTHE M (TOPHCTOrO Kasbliid, HO B 3TOM CJyyae ONBIT
Moer MOYTH B ABa pasa JoJblie.

Bce onbITH ¢ NJIaBHKOBOH KHCJOTOH NPOH3BOASTCS B BhHI-
TSXKHOM IuKady.

OGyranBanue Ge3 HarpeBaHus

KonuentpupoBanHast cepHasi KHCJIOTa, SHEPTHYKO OTIHH-
Masi BOAy, OGYIJIMBaeT MHOTHE OpraHHYyecKHe BellecTBa —
6ymary, aApeBecuHy, caxap H ap. Ouetb sddekren onbit ¢
o6yrinpanveM caxapa. 50 r caxapa pacTHpAiOT B CTynKe B
nyapy. ITyapy BeICHIIAIOT B CTakKaH, NOCTaB/eHkblil Ha 6JTIOK-
L€ H BJAMBAIOT 5 MJI OMCTH/JIMPOBaHHOI BOjAH. Xopomo me-
peMelllaB MacCy CTeK/ISHHOH MaJOYKOH, Tyaa ke NpHGaB.s-
10T 25 MJ KOHLEHTPHPOBAHHOH CEPHOH KHCJIOTHI M CHOBa Me-
pemeurspaior. Yepes 1—1,5 MUHYTEI cCMechb B CTakalie TeM-
HeeT, BCIyYHBaeTcd H B BHAE PHIXJON Macch RoaHKMaerca
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Haa crakaHoM (pHc. 21). Peakuust conpoBoxkAaercsi Bbie-
JeHHeM TenJa.

CepHasi KHCJIOTA OTHHMaeT OT MOJIeKyJLl caxapa BOLY,
OKHCJISIET YIVIEPON W yrJIEKHCHABIA ra3,
ONHOBPeMeHHO 0f6pa3yeTcsi CEepPHHCThIIl
ras. Breugessiompecst rassl BbiTaJKHBa-
IoT 06pasoBaBUIylOCsT MacCy M3 cTa-
KaHa.

W3 mpamopa — H3BecTb

Bepyr wmmunuaMs Kycouek Mpamopa
H HarpesaloT Ha Nas/IbHOH ropeJke,
[IOKa KYCOYeK He HaKasHTCs (XOTa Gbl
no kpasM) Jo6esa. 3aTeM OXJaxaaloT
€ro U OMyCKaloT B MPOGHPKY, HamoJ-
HeHHyIo Ha 'Ys Bonoii. [1pn noGasnenunu
2 kaneab ¢eHondTasenHa noyyaercs
sipKasi MaJIMHOBasi OKpacKa, yKa3blBalo-
1as Ha To, 4To 06pa3oBaBLIKACA MpPO-

Pue. 21. JIYKT €CTb JeHCTBHTEJLHO THAPOOKHCH
KaJIbLHs.

ToHKHe Kpasi MeJla MOXXHO IPOKAJIMTb Ha NJIaMeHH CIHp-
TOBKM H NOJYYHTb TOT e 3(dexT.

MO2KHO 3TOT OMBIT MPOKAJHBaHHs MPOBECTH B TYTOMJIaB-
KO MpoGHpKe, 3aKpHITOil Npo6KOi ¢ ra300TBOAHOI TPYGKOIl,
TOrZa JIerko OGHAPYXXHTb NpPH MOMOLIM H3BECTKOBOH BOKBI H
YIJIeKHCIbIf ras:

CaCO; —Ca0 + CO,

Cepnan KHCJIOTA B KauyecTBe HYEPHHJ

CTeKJSIHHOH MaJIOYKOH, CMOYEHHOH B PacTBOpe CepHOM
kucaotel (1:5), nesalT Ha JHCTKe QUABTPOBAILHOH OyMa-
I'H KaKylo-HHGYIb HAaAMHCh M 3aTeM OCTOPOXKHO MOACYLINBA-
lor 6ymary Ha cnupToBke. Bosa ucnapsiercsl, cephasi KHCJIO-
Ta o6yriuBaer 6yMary M HaAllMChb Pe3KO BBIAEJsETCH Ha Ge-
JoM doHe.

Kak ouHCTHTb fiiiuo, He Pa3Gus CKpJynsi?

Ecau OnycTHTH ChIpoe Sifilo B pacTBop Kakoil-1HGo (ke
JlaTeJIbHO CHJIbHON) KHCJOTHL, TO CKOpJYNa MOJHOCTbIO pac-
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TBOPHTCS H OCTaHytcsi 6esoK M JKEeNTOK, OKPyXKeHHbie TOH-
Kou n/eHKoil. Tak MOXHO OYHCTHTb A0, He pasGuB cKop-
JIynsl.

Tenuo Ge3 orusi

Ilpu cMmelIMBaHHK KPENKOil CEPHOI KHCIOTHI C BOAON BbI-
neasiercss Goabiioe Koauyectso Temaa. [lo aaunsim  J. K.
MeHeneeBa, NpH Onpefe/seHHbIX COOTHOLUEHHSX KHUC/IOTH H
BOAbl TeMIlepaTypa CMeCH MOXKeT ROCTHrHyTh 1490,

OtMepHBaIOT TOYHO | 06BEM CepHOHl KHCIOTH H 1 06beM
BoAbl. OCTOPOXKHO B XMMHYECKOM CTaKaHe CMELINBAIOT XHA-
KOCTH, NPH/IHBasi MeJJIEHHO MO CTEeKJSAHHOl MaJjlouke CEPHYIO
KuCJOTy B Boly (HO He HaoGopor). CrakaH CHJIbHO paso-
rpeBaeTcsi. Ecili B no/yyeHHyl0 cMecb ONYCTHTb MNPOGHPKY
C XJ0popopMOM, TO KHAKOCTb ObicTpo ucnapsietcs. Tenso-
BOi1 3 PeKT peaKUHH MOXKHO NPOBEPHTb TEPMOMETPOM.

Y10 TaKkoe MHrHGHTOPBI

B nBa crakana HasquBaioT mo 100 MJ1 COAHOH KHCJ/IOTHI.
B oauH 43 HuX npubasasiior 5 M GopMandHa MIH 2—3 MJ
aHWIMHA U XOPOLIO MNepeMelIHBAaIOT HOJYYHBLIYIOCS CMeCh
CTEKJISIHHOI naJsioukoii. [loc.
Jie 3TOrO B CTaKaHb! oNmycKa-
0T N0 OXMHAKOBOH XkeJe3-
HOH nJacTHHKe.

Mbl BHAMM, YTO mJIac-
THHKa, ONylleHHas B YH-
CTYI0 KHCJIOTY, GBICTPO pas-
pyluaercs, N1acTHHKa Xe B
CTakaHe ¢ KHCJOTOH, K KO-
Topoil foGaBJeH dopMadiut,
NOYTH He  H3MeHsercs
(puc. 22).

O6bsicHsIeTCS 3TO TeM, YTO GopMasMH H aHHJIMH HBAAIOT-
Csl 3aMeNJIUTeJsIMH peakuHH. Takue 3aMemIHTesNH, KOTOpbie,
He BCTyNas B XMMHYecKoe B3aMMOAEHCTBHE C METaJlIoM, [0-
riowaiorcess (aacopGHPYIOTCA) ero MOBEepXHOCTbIO M TeM Ca-
MBIM 3alIMILAIOT METaMJl OT KOPPO3Hil (paspyilleHus), 1OAY-
YH/IH Ha3BaHHe HHTHOGHTOPOB.

IpumeHeHye MHTHGMTOPOB TO3BOJIAET MEpeBO3UTb, Ha-
[pHMeD, COISHYIO KHCJOTY B METa/IHUYECKHX MHCTEpHAX.
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CoserckuMu yuentimu H. U. [Tytuiosoit, C. A. Banesn-
HbiM, B. I1. Bapanuuk u P. 1. ApyHOBLIM OTKPHIT PSIA HH-
ru6uTOpoB, 3a yro B 1951 romy onu Gvuiu ymocroeun Cra-
JIHHCKOH NpeMHH.

B KkayecTBe MHTMGHTOPOB HCMOJIB3YIOT Pa3jHyHble Opra-
HHYECKHE COEAHHEHHS — ajibAerHAbl, KHCJAOTHl, aMHHBI, aMH-
HOKHCJIOThI, GEJIKH, alKaJOHAL M Ap.

TMoayuenne menoueit

1. KpucraanusaTop HamoJIHAIOT A0 KpaeB BOJAOH, K KOTO-
poit mpuMelnaHo HeGoJblloe KOJHYECTBO PacTBOpa JIaKMyca.
3arteM BbLIHUMAIOT H3 KEPOCHHA KYCOYEK HAaTpPHsl H BBICYLIH-
BalOT €r0 MeXAy JIHCTOYKAMH
¢uibTpoBadbHoOli  Gymaru. Me-
TaJNIMYyecKuil HaTpHil cepe6pucTO-
6e/10r0 11BETA, JIETKO PEXKeTCs HO-
oM. OuHCTHB KycoueK HaTpus
CYXHM HOXOM OT MOKpEIBafoLUei
KOPOYKH, GpPOCaloT €ro’ B ' BOAY.
Merani  6bicTpo  «Geraer» 1o
LOBEPXHOCTH BOABI, IPHUEM XKHI-
KOCTb IIPKOGPETaeT CHHIOO OKpa-
CKy.

OGbscHseTCA - 5TO TEM, 4TO
HaTpuil, BHITECHS M3 BOIBI BO-
JOpOA, 06pasyer enkuit HaTp, KO-
TOPHIH M OKPAIIHBaeT JAaKMyc B
CHHHH LBeT:

Puc. 23. 2H,0 4 2Na - 2NaOH + H; 1

Tak Kak HaTpHil Jierde BOJHI, TO BbIAEJSIOLMACA BOJOPOL
«TOHHUT» €ro M0 NMOBEPXHOCTH BOAH.

2. TopomnHy ounu1eHHOro OT cepoBaTo-6es1oii KOpKH HaT-
pHs 06epHYTH KYCOUKOM (HIIbTPOBa/IbHO! GyMard u GpocHTb
B CTaKaH ¢ Bozoii. Uepe3 HeKoTOpoe BpeMs HATpHil 3aropaer-
csi. OGBbsICHsAETCS 3TO TEM, YTO, 3a[ePH¢aHHbIl HA OLHOM Me-
cre GuNbTPOBaNbHOM GyMarofi, OH, OKHC/AACH, HarpeBaercs
JI0 BOCIIaMEHEHHS.

PekoMeHayeTcsi, mocse TOro Kak OyMaxKa c HaTpueM
OpoleHa B BOALY, OTOHTH OT CTOJAa Ha HEKOTOpoe DaccTosl-
HHe, TaK KaK MHOTAa KPYNMHHKH HaTPHA BBIIETAIOT W3 CTa-
KaHa W MOTYT MoNacTb B JIHLO.

58

Hampui




Fopenne nHatpua B yriekucaom raie

Ha noacraBky KJAagyT CMOYEHHYIO BOAOH (PHIALTPOBA/Ib-
Hyto 6yMary, Kpast KOTOpO#f 3arHyTul BBepX, uTOObl HaTpHil
MpH ABHXKEHHH He «BBINPLITHYJ» BBepX. Ha Baxuyio Gymary
KJaAyT OUHILEHHBIH Kycouek Hatpua. Harpuii 6bicrpo pac-
nJaBJseTcs, a 3aTeM 3aropaercs. OnbT MOXHO NPOBOANTL B
cTaKaHe C yriekucaelM rasoM. Harpuil, camoBosropasice ot
KOHTAKTa C BJaXKHOH Gymaroil, mpojo/KaeT roperb B aTMOC-
¢epe yriekucaoro rasa. ITpoucxonsinass npH ToM peaxuus
MOJXKET GhiTh BHIpaXKeHa CJIeAYIOLHM ypaBHEHHeM:

2Na + CO; = Na,O + CO't

Bopa saxuraer HaTpuii

B ¢apdopoByio uyalKy HaiMBaiOT HEMHOrO KepoCHHa H
MOMEUIAIOT B HEro OYMLIEHHBIi KycOYek HarTpus. 3areM B
YalllKy HaJUBalOT HEMHOro BOAB. [IpH CONMPHKOCHOBEHHH C
BolOll HaTpHil 6ypHO C Hell B3aHMOJEHCTBYET, BbITECHSIST BO-
nopoa. OT Tenia peakuuu BoclulameHseTcss kepocuil. Jas
NpeKpaLIeHHsT TOPeHHsi YalllKy HYXKHO HaKpbITh (allepHbIM
JIHCTOM.

OnbITHl NOKa3bIBAIOT OMaCHOCTb MONAJalHsi BOAbl B Ha-
TPHil, HAXOAAIIMHACA MOA KEPOCHHOM, HEBO3MOMHOCTb MOTY-
LIKTb FOPSILMIA HATPHH YIVIEKHCILIM ra3oM. TyWHTb HaTPHIl
HaJ0 CyXHM IeCKOM HJIH 3eMJei,

Bonopon u3 wienoun

B npobupky HanusaioT 5—6 Ma 109 pacTBopa eaxoro
KaJIH, NPHGABJAIOT HECKOILKO CTPYXKEK aJIOMHHHUS, YKpPEIIs-
IOT B lITaTHBE H OCTOPOXHO Harpesalor. Yepes Hekotopoe
BpeMs HauHHAETCH PeaKLHs BblAENEHHs BOLOPOAA, KOTOPI
NpH TIONHECEHHH ropsllell JyYyMHKH 3aropaercd. Bhimeasio-
uiica BOZOPOA. ropuT. MHorla HAKOCTH BLIPHIBAETCA H3
1IPOGHPKH, MO3TOMY CJAeAyeT WITATHB C Heil CTaBHThb Ha ac-
GecToBbIN WIH MeTaJTHUSCKHH JIHCT.

CyLIHOCTb peakUMH 3aKJIouaeTcs B BBITECHEHHH aJlIOMH-
HHeM BOJOPOJA H3 LIEJOUH;

6KOH + 2A1 =2K3A10; + 3H,.

CrenoBaTesbHO, 1UEJIOYH PACTBOPSIOT aMIOMMHHIL.



Caersiilasica koaba

B wupokoropayio koa6y emroctio 1-—1,5 4, tiepes KoTo<
Py!O HenpephbiBHO B TEYCHHE OMbITA MPOMYCKAETCH KHCJAOPOL,
BHOCSIT Ha 2KCJIE3HOH JIoXN<euKe 3aXCIKEHHYIO CMeCb Cephl C
OKHCbIO MarHusi (2 Bec. 4yacTu
OKHCH Maruusi Ha | Bec. 4YacTe
cepbl). [Tpoucxoaut 3sHepruuHas
peakuusi. CMeCb CBETHTCH SIDKHM
cBetoM. [opeline npogo/xaercs
B 3aBHCHMMOCTH OT KOJIHYECTBa
B3sTO cMecd 2—3 MuHyTHL. ns
noJnepyKaHUst SHEPTHYHOro rope-
HHUSl CJefyeT CTPYI0 KHCJIOPOAA
HampaBHTb Ha  PEaKIMOHHYIO
Maccy. O6pasymollyiocss HHOrAa
Ha MOBEPXHOCTH CMeCcH KOPOUKY
CIIaBa MOXHO PaspyIIHTh C TO-
MOILbIO TPYGOUKH, MO KOTOPOIi
NOCTyHnaeT B KOGy KHCJOPOL.
BMecTo OKHCH MarHusi MOXHO
NPUMEHSTb OKHChb KaJbUHs U OKHMCb 6apus. DpdeKT B 3TOM
c/lydae MOJy4aeTcss HeCKOJbKO MeHbLIHH.

INporekaloluye npy 3TOM NpoLecce PeakUHH MOXKHO Mpe-
CTaBUTb B CJeAylOLleM BHAE:

25 4 30, — 250;;
S0, + MgO - MgSO;.

Puc. 24.

Bonpeku apupmerHke

CKOJIbKO TIONYUHTCS CMeCH, eca K 50 M/ OIHOil MHIKO-
CTH NPUJIHTB CTOBKO XKe Apyroi? (100 ma). ItoT oTBET Clle-
JlyeT IPOBEPHTDL ONBITHEIM MyTeM. LI/ 3TOrO CIMBAIOT B Mep-
Hyto koa6y Ha 100 Ma 50 ma Boast u 50 M cnupra. Cmech
3aHHMaer o6bem MeHee 100 ma. O6biuno pa3Hulla mosaydaer-
cs B 4 ma. OnucaHHoe sIBJIeHHE HOCHT HasBaHHe B XHMUM
KOHTPAKIIH, HIM CXaTHSL. YMeHblueHne o6beMa, HaGmonae-
MOe MpPH CMeLIEHHH CIHPTa C BOMNOi, OOBACHACTCA B3AHMO-
JelCTBHEM CIHpPTA W BoIbl C OOPasoBaHHeM THIPATHBIX COe-
AuueHHit cnupra. JTO fiBJeHHe MOATBEPXKIAeT XHMHYECKYIO
WM THApaTHYlO Teophio pactsopos JI. M. Metnesneena.

HPH O6LIYHOM MEeXaHHYeCKOM CXKaTHH C TNpPHMCHEHHEM
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BBICOKOrO JIaBJIEHHSl JXHIKOCTH CXKHMAIOTCSl Ha OueHhL HeaHa-
YHTENbHYIO BeJHUHHY. TaK, ecyiu CKaThb CIHPT MOA AABJAEHH
eM 15000 aTMoctep npd noMollM FHAPABIHYECKOro Mpecca
(npu Temnepatype 200), To 06beM €ro YMEHLILUHTCS TOJABLKO
na 0,0 000000458 (458 mecATHMH/IHADAHBEIX) nNepBolia-
9a/IbHOH BEJTHYHHHI.

HckyccrBennblii cher

B Tapesky KJIafyT HECKOJNbKO KaMeIIKOB H MeX1y HUMH
YKPEIJISIOT CyXHe BeToukKH. Ha KaMeUIKM W BOKPYr HHX Ha-
cbinaioT 12 CTONMOBBIX JIOXKEK MOBapeHHO# COJMH, K KOTOPOil
MPHMELINBAIOT HEMHOTO CHHbKH; Kpasi TapesNKH CMa3biBaloT
paseqnHoM. [Tocse 3Toro, He pasmbiBasi, CMauMBaloOT CoJb 6
JIOXKKaMH BOIbI, H Tapesika CTaBHTCS B Tersoe Mecto. Kax-
Ablfi JeHb MUNeTKol No6aBisieTcs K CMecH B Tapesnke 1—2
J0XKKH BoAbl. Ha BTOpo#i fieHDb NOSIBASIETCS «CHEr» Ha KaMell-
Kax, a yepe3 15 nqHell OH yXe NOKPOET BETKH y CTEHKH Ta-
peJsIKH.

CyIIHOCTb IBJIEHHSI 3aK/IIOYAEeTCsl B TOM, UTO CyXasi COJIb,
BIHTLIBas BOAY, pactBopsiercs B Heil. [TosyueHHb KOHUEHT-
PHPOBAHHHI PacTBOpP B CHJY KAamH/JISAPHOCTH TNPOHHKAET B
[POMEXYTKH MeXIy KaMHSMH, B TPElLHHB KODH, B COCYIbI
BeTo4YeKk, o6pasvs TOHKVIO TmeHKv. Bona wucnapsiercs, a
CO/Ib OCTaeTCsl. DTOT MPOLECC MPOTEKAeT HempephiBHO, H TO-
ITOMY «CHEr» pacTer.

3arajounas XHAKOCTb

100 r runocysbuta HatpHa (KPHCTaJ/UIHYECKOTO) moMe-
CTHTb B CTaKaH W HarpeTb Ha BONAHON GaHe MpH TeMmepaTy-
pe He Bblie 60° o mosHOro pacniaBieHus. IloayueHHylo
JKHUIOKOCTb OCTOPOXKHO OX/JIAAMTh M XPAHHTb B HAKPHITOM CTa-
KaHe.

HanoMHuB, 4TO Mepexox BEIEeCTB M3 MKHAKOTO COCTOAHHS
B TBeploe (3aMep3aHHe) MPOHCXOAHT NMPH OXJaXKAEHHH, TO-
Ka3aTb «3araflouHyl0 JXKHAKOCTb» H 3asBHTb, YTO OHa 6yIeT
3aMopoXkeHa Ges OXJIaXIEHHS W MpH 5ToM OyleT Aaxe Ha-
rpesaTbes. Tloc/ie 3TOro ONYCTHTH B COCYA C JKHMAKOCTBIO He-
CKOJIbKO KPHCTaJUIHKOB THMOCYJbdHTa H AaTh NMPHUCYTCTBYIO-
IHM BO3MOXKHOCTb YGEIHTBCS, UTO <«3aMOpa)KMBaHHe» ee
IEeiCTBUTENLHO COTPOBOXMAAETCH HArpeBaHHeM. «3araika»
BBICHYETCA NPH O3HAKOMJIEHHH C TEPeCHILIEHHEIMH DPacTBo-
pamu,
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ONBITbl C METAJJIAMH

BoJbIIHHCTBO 3JIeMeHTOB NepHoauyeckoit cuctemm J. H.
MeHzgenecBa HMeIOT | MeTaJlIMYecKHe CBOWCTBA. Merassl
BXOJAT B COCTaB OPraHH3Ma YesJoBeKa H XKHMBOTHHIX. B opra-
HH3Me YeJIoBeKa, HampHMep, COAEPXKATCA KasbLMi, HaTpHil,
MarHui, »e/e3o0, KaJHii, MCIb U ApPYrHe MeTasJbl,

Merannel, 0coGeHHO YepHbie, HIPAIOT OFPOMHYIO POJb B
JKH3HH uejoBeyectsa. 3ametuM, uto B CCCP po6biBatorcs
BCe M3BECTHbIE B MPHPOZE METAJJbI,

CsoiicTBa MeTaJJIoB pa3HooGpa3Hbl. OHH U3 HHX OueHb
TBepbl, Apyrie, Ha060POT; OYeHb MATKH (IleIOUHbIe MeTasl-
JIbl); HEKOTOpble He NOANAIOTCS AeHCTBHIO JaXe CaMBIX CHJIb-
HBIX KHCJIOT, APYTHe Ke B3aHMOJIEHCTBYIOT He TOJNbKO C KH-
CJOTaMH, HO H C BOJOH H T. A.

OnbITH, OMUCaHHBIE B 3TOi IJaBe, MOTYT AaThb H3BECT-
HOE TpeAcTaBieHHe O CBOHCTBAaX HEKOTOPHIX METa/IOB H HMX
coenHHeHHil.

Amomunorepmus (peakuus H. H. Bekerosa)

HekoTopele oxHcabl MCTAJIIOB B TeXHHKe BOCCTaHaBJHBA-
10T 10 CBOGOAHLIX METa/JOB NMPH MOMOUIH aJlOMHHHA. Me-
TOZ 3TOT MOJYYH/ Ha3BalHe ajloMHHOTepMHH. TakuM cnoco-
60M MOJYUaioT B YHCTOM BHAE MHOTHE TYTOMJIaBKHEe MEeTaJlbi:
XpOM, MapraHem H Jap.

OnuueM ONbIT MO0 BOCCTAHOBJIEHHIO OKHUC/IOB XKefesa NpH
nomoulu ajioMuHus. OnelT TpeGyeT GOJbILOH aKKypaTHOCTH.
Heo6xoauMo MpoBepHTh NMPOTHBOMOXApPHEIE CPEACTBA, OCTe-
peraTbCsi OXOTOB, [JI51 3alIUTHI IV1a3 OT OC/ENJAIOUIEro CBe-
Ta HaleTb TEMHLIE OYKH.

TMpuroroBasior cMech U3 5 T OKHCH Kesle3a H 2,5 r aio-
MuHUeBOro mopouika, CMech BhICHINAOT B HeGoabLIOk (ap-
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(opoBBIN THreJIb, MOCTABJIEHHEI B necounyio Ganio, Ceepxy
Ha CMeCh HaCHIMAaeTCs 3anal, COCTOALIMK u3 1 yacty asioMu-
11MeBOro mopoluka u 1 yactH GepToJIETOBON COMM WJM Tepe-
KHCH Gapus. B 3anan BepTHKaJbHO BCTaBJISETCS KYCOK Mar-
HHEeBOIl JIEHTE! (MOJKHO B3SITb CMOYEHHBbIH B crupre (GHTHIB).
3ateM MarHuil WiH QUTHJb NMOMKHralOT ropsillledl AJHHHON
JIY9HHKOM. .

Ipouecc nmporekaer GBICTPO, pearupyiollfie BelleCTBa
CHJIbHO PacKaJ/IsioTC, 3aTeM IJIaBATCd. THrelb IPH 3TOM
o6biuHO Jonaercs.  Ilocne oOCTHIBaHHS B THIVIe NOA CJOEM
BCIILIBLIErO II1aKa MOMKHO OOHAapYXHTb UYHCTHI MeTaJl.
OnbiT cienyer NPOBOAHTL B BHITSXKHOM LIKady WM Ha OT-
KPBITOM BO3ZlyXe. YpaBHeHHe peaKLHH:

2A1 -+ Fe,0; = 2Fe + Al,O; + 198 KkKar.

CMecb OKHCH 3KeJie3a ¢ aJlOMHHHEM, H3BECTHasi noj Ha-
3BAHMEM TEpMHUTa, NPHMEHsieTCs B TEXHHKe MJIsI CBapHBaHHSA
JKeJIe3HbIX NpeAMeTOB (HanpuMep, TPaMBaiHBIX PesbCoOB), a
B BOGHHOM Jefle CIYXKHT ANA HAMOJHEHHS 3aXHraTelbHbIX
60OMG.

Kak yxaseiBaer B. YerepthoB («Xumus B wkone» Ne 3,
1957), ONBLIT TOpEHHS TEPMHTa MOXKeT ObiTb NOCTABJEH B
Ka)J0fl IIKOJIe CJAEeAYIOUIHM 06pa3oM: CMeCh, COCTOSLIYIO M3
10,8 r nopoirka amoOMHHAA H 32 I' OKHCH Xese3a, HachinaloT
KyYKoH Ha YYTyHHYIO TUIMTKY, MOMEIeHHYIO B Y3lIKe C mle-
ckoM. B cpenute KyukH Lenaercs yriayGJcHile, B KOTopoe 10-
MelllaeTcsi HEMHOTO MapraHUOBOKHCIOro Kanus. Ha mapras-
(OBOKHCJ/BI KaJuil HaluBaloT 1—2 xanau rinnepHHa u 3a-
CLIMAIT TEPMHTHOMN cMecblo. ToTuac e HauMHAeTCs peaKkuHs
MeXIy 3THMH BelLIECTBAMH, NpOTeKalollas, Kak H3BeCTHO, C
BBIE/IEHHeM GOJIBIIOrO KOJHYecTBa Temla. Bekope mpowncxo-
AT OCJIEMHTENbHO SIpKasi BCMBILIKA 3aropeBIUErocsi TepMHUTa.
BoccraHopuBLIeecs eJie30 CTeKaeT C IJIHTKA Ha IECOK.

OnbiT COBepIIEHHO Ge3omaceH.

Baaumoneiictue pTyTH c cepoil. Ha mHo dapdoposoit
CTYNMKH HAacbiMaloT HEMHOro MOpOIIKOOGpa3Hoi cephl, H0GaB-
JISTIOT HECKOJIbKO Kaledb PTYTH H SHEPrHYHO PAacTHpaioT Te-
ctHkoM. TTocTenenno u3 cepel M pPTYTH ‘06pasyeTcs uepHas
CepHHCTas PTYTh:

Hg + S - HgS.
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CeunuoBas wy6a

HssecTHo, uto Gosiee aKTHBHBIT METaNN BHITECHSIET H3
pPacTBOpOB coJslefi MeHee akTHBHbI Meras1. CBHHeW, HanmpH-
Mep, BLITECHSIETCH LHHKOM, @ Melb XeJe30M.

Ecan onycTHTb Kese3Hbli TBO3Ab B PacTBOp Kakoi-JanGo
MeIHOH COJIH, OH NOKPBIBAETCH Me[bo:

Fe 4+ CuSO, - FeSO, 4 Cu.

DTox MeTon NMPHUMEHsIeTCH B TEXHHKe [JIs W3BJICYEHHT Meln
NpH MOMOLIK KeIe3HOro JioMa (THAPOMeTasIyprus).

MoHO MoCTaBUTH CJENYIOUHE ONMBIT C UHHKOM W CBHH-
oM. Bripexxste U3 unHka GHrypKy 4ejaoBeKa M ONVCTHTE B
10% pactBop ykcycHOKHCAOrO cBHHuA. PHrypka MOKpoeTCs
MYLUIHCTBIM CJ0EM KPHCTAJ/UIOB CBHHILA, HANOMHHAIWOLUMM Me-
XOBYI0 ofiexXAy. Ec/in onycTuTh B pacTBop CBHHUOBOI COMH
HECKOJIbKO CBSI3aHHBLIX MOJIOCOK LIMHKA, TO MOJYYHTCSA TaK Ha-
3EIBAEMOE «CAaTYPHOBO AEPEBO», HMelollee OY2Hb OPUTHHAJb-
Hblif BiA. Peakuust umeT mo c/lefylolieMy ypaBHEHHIO:

Pb(CH;C0O0); +- Zn—+ Zn(CH;COO); + Pb.

XHMHYecKasl rpejka

K 10—12 r cmecu, cocrosilleii #3 paBHOro KOJHYeCTBa
XJIOPHCTOl MeNH H aJIOMHHHEBBIX CTpYyXeK, TNpHGaBIsAIOT
5—6 CTO/IOBBIX JIOMEK CYXHX HAPEBECHBIX OMWJIOK. CMecb BBI-
CHIMAIOT B nakeT W3 mapaguHHpoBaHHOH Gymarn. [as Toro
4TOGHl Ipefika Hayasna NefCTBOBaThb, MPHOABJASIOT K CMECH MO
KanisM 3—4 crosioBble JIOXKKH Bombl. CylIHOCTb npouecca
3aK/II0Y3eTCA B CJENyHOleM: XJIOPHCTas Melb PacTBOPAETCS
B BOJE M BCTYNaeT B PeakuHio C aMioMuHHeM. TIpn 3TOM BHI-
pensiercs Tenyio. JlpeBecHble OMMJKH CJAyXaT Kak Obt pa3ba-
BHTEJEM [JIfl TOro, 4TOOBl peakUus INPOXOAUIAa He OYeHb
6biCTpO.

lopenue anomMunus B napax 6poma

B ne6osbulyio 6aHKy BCTaBJSIIOT MPo6Ky ¢ npoGupkoi. B
Apo6HPKY HasnuBaloT 1—2 ma 6poma u 6pocaloT B Hee Mel-
Kile CTPYyXKH ajioMuuus. Banky cefiuac e 3akpmBalot
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CTEKJISTHHEIM KOJIOKOJIOM. Uepe3 MHHYTY aloMHHHH 3aropaer-
csl M KOJIOKOJI HanoJiHfeTcs nmapaMu GpoMa u OGpoMmHcTOro
a/IOMHHHA. PeakuHs1 NpPOXOAHT SHEPrMYHO C BbIACJIEHHEM
Tensia u ceera. Cnycts Heko-
TOpoe BpeMsi Ha IJIaCTHHKY
HayHeT ocenaTb coJb (GpoMH-
cThifi amioMuHuil) B BHIe Ge-
Jioro Hajlera. EcM CHATbL Ko-
JIOKOJI, TO COJIb Ha IMJIaCTHHKe
HayHeT TMOCTENeHHO HCYe3aTh,
TaK Kak COJb Ha Bo3fnyxe 6y-
JleT pacTBOPSTLCA B mapax BO-
Ab ¢ o6pa3oBaHHeM GeclBerT-
HBIX KameJjieKk pactBopa Gpo-
MHCTOTO aJIIOMHHHS:

2A1+- 3Br; — 2AlBr;.

«OrHeHHbifi 1OXKAbY

Ha gHo cTeknsiHHON GaHKH HaCHLIMAIOT HEMHOTO MECKYy H
8anoJHAIT 6aHKy xJopoM. Ecin BrecTH B 3Ty GaHKy mopo-
LIOK MelH, TO OH BOCIJaMeHseTcA (6e3 momorpeBaHHs) W ro-
PHT B BHAE OTHEHHOro JOXAA», 06pa3ys OJHOXJOPHCTYIO
Mefb:

2Cu 4 Cl; - 2CuCl

Topenne mMemu B mapax cepn

B 3axuMe IITaTHBA YKPenJAiOT B BEPTHKANLHOM TMOJO-
JKeHHH MPOGHPKY € KycOyKaMu 4epeHkoBofi cepel. [Tox mpo-
6upKy MOMEIIAloT CKOBOPOAy € MecKoM Ha cJayuaii, eciH
npo6HpKa Npu HarpeBaHuu JomHer. ITpo6HpKy ¢ cepoil Ha-
rPeBaloT 10 KHMEHHS W B Mapbl KHMALLEH cepbl BCHIMAIOT MO-
HEMHOTY TMOPOLIOK METaJIJIHYecKoi MeldH, KOTODHIf 3aropaer-
Csl KPACHOKAJIbHbIM LIBETOM, 06pa3yst CEpHHUCTYIO Melb:

2Cu + S - CusS

Mpurorosnenne MOPOLIKA MEeOH

Heo6xonuMbIfi /11 ONBITOB MOPOLIOK MENM MOIKHO MpH-
FOTOBHTb CJIEAytOIMM 06pa3oM.
B nonkuc/ieHHHI CONSIHOM BIH CePHON KHCJIOTON pacTBop
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XJIOpHON Memyu OmyCKaloT KVCOYeK aJIOMHHHEBON TIPOBOJIOKH.
Yepes HECKOJIBKO MUHVT aJIOMHHH{ MOKPOETCS TONCTHIM PHIX-
JBIM CoeM MefH. Melb CHHMAETCs ¢ aJIIOMHHHUSA, TPOMBI-
BaeTcss cnabbiM PacTBODOM KHCJIOTH, TOTOM BONOW M TIpoCy-
mmBaetcs Ha Gymare. [Tonvuennaa Takum ofipasom Menk
JIErKO pacchnaercs B NOPOLIOK NMPH CJIaGoM pacTHpaHHH.

BoccranoB/ieHHe a30THOKMCIOro cepeGpa

®apdopoByio YaUIKy MOKPHIBAIOT KYCKOM (GHIBTPOBAJh-
Holt GvMarn. B cvxvio npo6upkv kaaavr 1—2 r cyxoro a3zor-
HOKHCJIOro cepeGpa M pacniaBasior ero Ha orie. JKumkocrs
BBUTHBAIOT Ha (DHJIBTPORAMBLHVIO GVMATY, KOTODAS MTHOPEH.
HO 3aropaercsi. B dapdopoBofi vamKe 3acTeiBaer Boccta-
HoBJIeHHOe (uepHoe) cepe6po. CVILIHOCTb PEeAKIHH 3aKAIn-
9aeTcsi B BOCCTAHOBJIEHHH a30THOKHCJIOTO cepebpa H OKHCAC-
HIM OpraHMYecKHX coeJMHeHH# Gymaru:

2AgNO; + C— 2Ag + 2NO; +- CO..

Mpocroit cnoco6 cepeGpenns

JKeneso, UMHK, Melib W APYTHe MeTa/IBl TMPH COTIPHKOC-
HOBEHHH C COJIIMH cepe6pa BBITECHSIIOT MeTaJlIHIecKoe ce-
pe6po.

DTHM MOXHO BOCMOJIb30BATbCHA I/ CepeGpeHHs pasiug-
HbIX MeTasoB. CMemnBaioT 3 r xjopuctoro cepe6pa. 3 r mo-
BapeH1ofi comn, 2 r Mesa (oTMyyeHHoro) u 6 r morawa. ITo-
BEPXHOCTb MPENMETa, KOTOPHI JKeNaloT MOKPHTh cepe6pom,
TUIATeJIbHO OYHMLIAIOT OT TPSI3H, CIENOB JKHpa M T. A. 3aTeM
ee HaTHPAIOT MPHrOTOBJEHHOM CMechbio NPH MOMOLIY TPAROY-
KH, NPOMHBAIOT BOJOK M NOJHPYIOT.

CepeGpenne aepkaj

Korza-to B KayecTse sepkaj ynorpeG/as/in OTIOJHPOBAH-
HHe cepeGpsiHble MIacTHHBL. CrOCO6 3TOT aBHO OCTaBJeH, ¥
B HACTOslILlee BPEMsl IJIsl H3rOTOBJIEHHs 3epKajl NpUMEHAIOT
TOMBKO cepe6psinbie conu. Cepe6po BOCCTAHABIMBAETCH M3
cepeGpsHLIX cosefl NpH moMoluH (opMmasbiernna Wix mmo-
KO3bl M OCaXKAaeTcs Ha crekiae. TakHe 3epkaja OYeHb Mpog-
HEl B 06siafialoT GoabIOR OTpaMaTeJbHOA  CMOCOGHOCTRIO.
Ha 1 M? nosepxwocTh TpeTATCH BCeTo OROMIO 2,5 T Merada.
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MOXHO NpPUrOTOBHTH 3€PKajo, MOMb3YSCh CJAELYIOLUIUM CIO-
co6oM.

CTeK/JI0 WJH CTeKNAHHBI cOCyn, npenfia3HaueHHblit AJIs
MOKPHITHS cepe6poM, TILATENbHO MOIOT CHavaja ropsuedl Bo-
NOf ¢ MBIIOM, 3aTeM XPOMNHKOM H B 3aK/IOUeHHe IHCTHJI-
JUpoBaHHON Booil. Heab3si KacaTbcsi BEIMBITOM OBEPXHO-
CTH CTeK/Ja PyKaMH.

Jlns cepeGpeHuss HeOGXORMMO NPHUTOTOBHTL 2 pacTBOpa,
PactBop Ne 1 rorosurcst Tak: K 10 r a3oTHokucsoro cepe6-
pa, pacTBopeHHOro B 50 MJ1 BOAbI, MPHOABJIAIOT MO KaMISAM
pactBop 259% aMMnaKa MpPH NMOMEIUHBAHHH, TOKa 06Gpa3syio-
LUMACH TEMHBI OCafloK MOYTH BeCb HE pacrBopurcsi. Ecun
aMMHaKa NPWIHTO CJHIUKOM MHOro, TO A06aBJAOT elle
pacTBopa a30THOKHCJOTO cepe6pa.

TIpaBH/IbHO TPHTOTOBJIEHHBIR PAacTBOp HMeeT C/erka Ko-
pHuHeBaThiii UBeT. PacTBOPY AaiOT OTCTOATHLCS, OTGHALTPOBLI-
BalOT H pa36aBJasioT Bomod no 1 ..

PacrBop Ne 2 rotoBuTcs myteM pacteopehus B 200 M
Boab 20 r rmokosbsl H 20 © cerHeToBOH COMM (BHHHOKHCJLIR
Kanuii-uaTpuit). K pacTBopy n06aBasioT 8 I a30THOKHC/IOrO
cepe6pa B 20 M Boxbl. CMeCh KHOATAT HECKOJbKO MHHYT H
pas6asJsiioT Boxo#t go 1 J1.

Toanexauyto cepeGpeHHio CTEKISHHYIO MVIACTHHKY NOMe-
LIAlOT B KIOBETKY W Ha/NHBAIOT 10 | yacTH cHayasia mepBoro,
a 3ateM BTOporo pactsopa. KioBeTKy CTaBfT B CVLIHIbHBEIN
wkad uian Tepmocrat ¢ Temnepatypoit 40—50°. Toruac
HayuHaeT BHIAENATbCA CBOGOJHOE cepe6po, oceAalollee Ha
CTeKJle B BHE 3epKaJa,

TporexTopn

B XeNe3HBX ¥ CTAJTbHBIX KOHCTPYKUMSIX TOX BJIHSHHEM
BO3HHKAIOUIHX BHYTPEHHHX SJMEKTPOXHMHYECKHX TMpOLECCOB
TIPOHCXOIHUT 3JIEKTPOXHMHYECKan KOPPO3HA (pa3pylieHHe Me-
Tanna). )

OHa HECKOJILKO OTJAHuaercs OT OGBIMHOM  KOpDO-
3UM TON BJANSHWEM aTMochepHbix (aKTopoB M GOPOThb-
csi ¢ Hell MPUXOAMTCA NPYrHMH CPENCTBAMH; OKpacKka MacJsd-
HOt KpacKof WM TOKDBLITHE KaKHMH-HUGYIL MeTajlnaMm
3necb He nomoxer. Jlns sTOro MpMMeHAIOT Gosiee aKTHRHbIE
N0 CPaBHEHHIO C JKeJe30M MeTasie (MarHufl, UMHK, amoMH-
HH®, CrJIaBel MarHus C aJIOMHHMEM W 1p.), Ha3blBaemble
TIpOTEKTOpPaMHu (0T JIATHHCKOTO CJI0Ba — NOKpoBHTeab). [Tpo-
TEKTOP MPH MOMOILA NPOBOAA NPHCOSAHHAIOT K 3ALIHILEHHO-
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My METaJlJINIeCKOMY: COOPYIKEHHIO B 3apHBAIOT B seMJio. Tor-
Ja paspylleHHio 6yner mojasepraTbci Gosiee AKTHBHLIfI Me-
Taill, 2 He MeJie3Hasds KOHCTPYKUHA.

Hpmexropu 10 Mepe HX pasbefaHHs HyXKHO CHCTEMATH-
HECKH 3aMEHSAT.

Bor onmt, nokaswsamumui Aefictsie NpoTeKTopa. Bosb-
MHTe JBe IIaCTHHKH, JKeJIe3HYI0 H LHMHKOBYIO, COEAHHHTe HX
FPH. IOMOLIH NIPOBO/Ia ¥ OMYCTHTE B PacTBOP COJIAHOMA KHUCJIO-
TH, K KOTOpOMy J06aB/IeHO HeGOJblIoe KOJIHYECTBO KeJaTof
KpoBsiHOfi coad. ToTyac HauWHaeTCs BbAeJEHHe BoAOPoAa y
IVIACTHHKH C IIHHKOM, }eJIe3Has e MJIaCTHHKa OCTaeTcs nac-
CHBHO/ — 1BEeT PacTBOpa COJSHOM KHCJIOTH He H3MeHser-
cs. Ho moctaTodHo 3aMeHHTb LHMHK OJIOBOM, KaK My3HIPbKH
BOLOPOZA TOSABJSAIOTCA M Yy JKeJE3HOA MVIAaCTHHKH, NMpPHYEM
pacTBOp COJAHON KHCJIOTH OKpallHBAETCH B CHHHH 1BET" (06-
PasyloTCA HOHbBI JKeJjesa),

B. B. ®eabar (cM. CHHCOK JHTePaTyphl) peKOMeHAyeT
IPOBECTH STOT OMKIT CO CTAJbHEIM MEpoM, B paciuien KOTopo-
o BCTaBJIAIOT KycoueK UHHKA, a.3aTeM 0/10Ba — HaG/li0faer-
€Al TO JKe sSIBJIEHHe, UTO H C INIaCTHHKaMH.

IIBera no6GeXAaNOCTH METANIOB

BonbmuHCTBO MeTaIoB 06/ManaiorT CMOCOGHOCTbI OKHC-
JATHCS, 06Pa3ys Ha MOBEPXHOCTH OKWCHbIE MJIeHKH. OKHcJle-
HHe MpoTeKaeT HanGosiee HHTEHCHBHO NMOA AefiCTBHEM OKHCJIH-
Tesiell M BLICOKOA TeMnepaTypul. B 3aBHcHMaCTH OT Temmepa-
TYpH METaJIbl MPHOGPETAlOT Ty HJN HHYIO OKPacKy, Hasbl-
BaeMyio ‘BeToM mo6Gexasnoctd. Llsera noGexasoctH NosBo-
ARIOT CYJUTh O CTENEHH HArPeTOCTH MOBEPXHOCTH METaJLIOB.

Coorsercr-

i prryee (£)
Csero-mentrft .
ConoMeHRO-ReaTH it .o . . 240
Kopruneso-menTuft . . 268
Iypnypro-xpacsuft So. 218
®uoneronuiit e e e e . 2
Coerno-camnd . .+ . . . ., 315
Bacuabkopo-chRHR . . . . . . 385'

Ec.'m ‘HarpeTb Ha cnnp-rosxe KOHel . nesshn .6esonacHo
ODHTBH, MOXHO HaG/lOAaTh NOABJICHHE NBETOB NOGEIKAROCTH.



Ecau B necyanyio 6aHio, Harpetyio 10 pasJiuyHO# TeMme-
paTyphl, BHOCHTb Jie3BHe GesonacHO# OpHTBL, TO MOXHO
Ha6JI0AaTb 3aBUCUMOCTb LIBETa OT TeMIepaTyphl.

3akajka MeTaanoB

B uensix MOBHILEHHS TBEPAOCTH H MPOYHOCTH CTalb NOA-
pepraercs 3akaaxe. OfHMM H3 Ba)KHeHLUHX 9/]€MEHTOB, onpe-
JEJSIOLHX TBEPAOCTb, MPOYHOCTb H AOJIFOBEYHOCTh CTaJH,
SBJISIeTCSl yrJepod. MHOrHe CTaJ/IbHble H3/eUs IOABEpralTCs
C [I0BePXHOCTH TaK Ha3biBaeMoil LEMEHTaluH, WJIM Hayrje-
POXKHBaHHIO.

Jle3pue Ge3omacHOH GPHTBH HArpeBalOT OO MNOSABJIEHHS
11BETOB M0Ge2KaJIOCTH, a 3aTeM OXJaXXAalT Ha Bosayxe. Ipy
CTHGAHHK JIE3BHS MOXHO YGEAMTHCS, YTO TBEPAOCTb CTAIH
noHu3uaace. Ecan Ke oXJaauThb Jie3aBHe GPHTBH B BoAe WM
MacJse, TO TBEPAOCTb CTa/H COXPaHAETCH,

OkcHaMpoBanue (BOPOHEHHE) METANIOB

1. Harpesaior 2—3 pasa IJIaCTHHKYy JO CBeTJIO-Kpac-
HOTO KaJleHHs H TocJe KaXAOro HarpeBaHHs MOCHINAIOT ee
MOBEPXHOCTb ~ MOPOIUKOM  XKEJTOH  KPOBAHON COJIH —
K,{Fe(CN)q], a 3atem oxnaxpaior B Boae. IToBepxHocTb
MJIaCTHHKH H3MeHsIeT CBOI0 OKpacKy M CTaHOBHTCH Gosee
TBepJOil.

2. leranb, moaJsiexallylo OKpacke, TLIaTeNbHO OYHIIAIOT
OT P2KABYHHBI HAXAA4YHOH GyMaroil HJM MecKoM, CMOYEHHHIM
pacTBOPOM COJITHOH KHCJIOTHI, 3aTeM NPOTHPAIOT CYKOHHOM
TpsNoYkoi#l no Gaecka (mpouecc wndoBaHHsd). 3aTeM He-
Ta/lb HarpeBalOT IO HCUE3HOBEHHsi CHHero lBeTa moGexalo-
cti (320°) u morpyxaior B aBTod. [Tocne oxaaxaeHus ee
NPOTHPAIOT TPANKOM.

3. Ounllennyio feTajnb noMewaioT B ¢aphopoByio YallKy
C pacTBOpOM, cocTOAILHM H3 70 r emkoro Hatpa, 20 r asor-
Hokuc/ioro HatpHs u 100 ma Boxbl. CMech HarpeBaiotT 5 MH-
HyT npu Temneparype -140—1500. [Tocsre storo aeranb mpo-
MBLIB3IOT BOLOW H NMPOTHPAIOT TPAMOUKOH,

4. BopoHenne B cuHuit user. B 100 ma Boxst pactBopsiioT
12 r runocyasduta u 3.5 r vkeveHokucaoro csuHia. Pactsop
Harpena'oT KO KHIMEHHS H MOTPYXAKT B HEro OYHUIEHHbI
npeaMer, MoaJexallinii BopoHeHK'o. [IpenMer aepaT B KH-
nsueM pacTBope JO TeX Mop, NOKa OH He NMPHMET CHHel
OKpackKH. )

6



5. BopoHenue B TeMHO-KopuuHeBbiii user. B 100 Ma BoAbl
pacTBOpHIOT 3 I XKeJle3HOro Kynopoca H 1,2 r asoTHOKHC/IO#H
mean. K pacrBopy npu6aBasiioT 2—3 MJ A€HATypHPOBAHHO-
ro cnupra. [lonydyeHHblll pacTBop MArKOH KHCTbIO HAHOCAT Ha
npeAMeT M AaiOT eMy BhICOXHYTb. EcJin npH aToM nosasasercs
pXasbiil HaJeT, TO ero yjaJasor wetkoil. Onepauuio nosro-
PSAIOT [0, T€X MOp, NMOKa He TMOJIYYHTCS MPOYHAssh TEMHO-KO-
PHYHeBasi OKpacka.

6. Boponenue B uepHbil nser. OUHIUEHHHI OT TPSI3H H
XKHpa npeaMer omyckaior Ha 15—20 munyt B 10% pacreop
JIByXPOMOBOKHCJIOTO KaJsiusl. 3aTeM ero BLIHUMAIOT, NPOCyIUH-
BalOT Ha BO3JyXe H NepKaT B TeueHHe 2—3 MHHYT Hal ro-
PALLMMH, HO He KONTAIUMMH yrasMu. YUroObl nosyuuts 4u-
CTO uepHblil 1BeT, CJe/yeT NOBFOPHTb OMepaluio ABA-TPH
pasa.

TpUBHBKA NPOTHB... KOPPOIHH

Kak ceiiuac mera/n mpegoxpaHsior or Kopposuu? Kpa-
CKM, MacJ/1a, CMa3Kid — BOT HauGoJjiee nposepeHHble COIO3HHKH
yesioBeKka B 3Toi 60pbGe. COTHH MHJUIMOHOB pyGusieli pacxo-
JLYIOTCl Ha OKPacKy MeTaJlJIHYeCKHX H3Le/ui, KOTOpbie H3ro-
TOBJSIIOTCA HAa HalUMX 3aBojax. Ml moguac 3T COIlO3HHKH Hac
NOJABOAAT: 06Jle3 KyCOUeK KPaCKH, cTepsiach CMa3ka — H MO-
NOJI3/IK 1O MeTa/lly NsATHA pxKapuuHbl. Ciyyaercs, 4To pxKas-
YMHA NMPOHHKAeT MOJ CJIOJ - KPAacKH, H BHEUIHE COBEPLIEHHO
«3110POBbIAi» METald Ha Jele OKasblBaeTCs 3apaKeHHHIM
onacHoil H TPYAHOH3/IEYHMOH «BOJIE3HBIO»,

[pekpacHoil NpeAOXPaHHTENbHOH «IPUBHBKOH» IPOTHB
3TOTO «HEAYra» MOXET ObiTb [pHMEeHeHHe HUTPUTA HATpHs.
Ewe B 1908 r. akaneMuk KuCTAKOBCKHHA B CBOMX TPyAax OT-
MeTH/1 HHTDHT HATDPHA KaK OJMH H3 JIyuliux 3amejuteseil
KOPPO3HH.

Ecnd cMouuTh CTajbHbIE MIH YYTyHHble N€Tald BOAHBIM
pactBopom Hutpura - Hatpus — NaNO, (koHueHTpaums aas
cranu 25—30%, s uyryHa 44,9%), To OHH He KOppOAHpY-
10T 5 JieT n Goaee,

OG6BIYHO NPH A/HTEJBHOM XPaHEHHH AeTaJlell B MallHH Ha
cKJajax ¥ 6asax He0GXOAWMO 3a6OTUTbCS O MOJACPXAHHH
TMOCTOSIHHON TeMIepaTypbi H ONpeAeeHHON BJIAXHOCTH BO3-
nyxa. [omellleHHs HYXAAIOTCA B BEHTHAALHUH.

CraJ/ibHble K YyTyHHHE H3/[eJHsl, 06paboTaHHble HATPHTOM
HATpHsi, MOTYT JIeXXaTb GyKBaJIbHO NOJ OTKPHTHM HeGoM. 30-
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rpajycHas »apa MOXeT cMeHATbc 30-rpafyCHHM MOPO30M,
OKPYXaIOILHil BO3/yX MOXKET N0 BJAXXHOCTH [PEBOCXOAHTD aT-
Mmocepy TPONHYECKHX JIECOB, a METa/lJ He pxaBeeT.

4aCTo 3a KOPOTKOe BpeMs, II0Ka AeTalb B npouecce 06-
paGoOTKH MePEeXOAMT M3 OJHOrO lexa B APYroi, oHa ycnepa-
€T MOKPHITbCA JErKHM HaJeTOM PXaBUHHbL. JlOCTATOYHO OKY-
HyTb Ha OAHY MHHYTY CHfTble CO CTaHKa /JeTaJu B pacTBOp
HUTPHTA HATpHsl, H OHK He 6yIyT KOpPOAMPOBaTb. IJTOT Me-
TOJ C YCIIEXOM HCIOJIb3YeTCHs Ha HeKOTOphiX 3aBogax Coaer-
ckoro Coi03a, XOTS MeXaHH3M JefCTBMSl HHMTpUTA HaTpHA
elle MOJHOCTbIO He H3YYeH.

TpeBpaiuenne MEAHOrO MATAKA B «CepeOPSIHbIH»

Bepyr nsrak WMnuam#H OMyCKAIOT ero B dappoposyo
YallKy ¢ KOHUEHTPHPOBAHHON a30THOM KHCJIOTOM. llocie ato-
ro €ro CMbIBalOT OT KHCJIOTbI BOAOH M NEPEHOCAT B APYryio
YallKy C PacTBOPOM a30THOKHCJIOH PTYTH; 4Yepe3 HeKOTopoe
Bpems (0,0—1 MHHYTa) OATaK BbIHUMAIOT, CMbIBAIOT BOLOH H
BBITHPAIOT CyXoifl Tpsnoukoii. IlaTak npesparuics B «cepe-
GpAHbIAS.

Ho «cepe6psHbIM» 01-1 Joro ocraBaThes He Gyner. Uepes
CYTKH PTYTb HCNApHTCA, H NATAK NPHMET CBOH NepBOHAyaJlb-
Hblil BHA. [lpouecc «cepe6GpeHns» pPTYTbIO OCHOBAaH Ha TOM,
YTO Me/Ab MATAYKA BbITECHAET H3 a30THOKHCJ/ION PTYTH MeTal-
JIMYECKYIO PTYTb, KOTOPas H MOKPHIBAET MOBEPXHOCTb MOHETHI:

Cu + Hg(NO3)2 - Hg + Cu(NOs) 2.

«OJ0oBsIHHAR YyMa»

OkasbiBaeTcsl, YTO MeTa/JIbl TaKXe HHOrLa <«GOoJeroTs.
JKesie30 nOKpLIBaeTCA PrKaBYHHOH, MEAD -~— 3eJIeHBIM HANeTOM
OCHOBHO# YIVIEKHCJIOH MeAH H T. A. bCaM BbiMecTH Ha AJH-
TeJIbHOE BPEMs Ha MOPO3 KyCOYeK 0JI0Ba, TO Ha HeM MOABAT-
Csi cepble MATHA, Kolopbie Bce Gosee W 6osee OYAYT yBesH-
UMBaTbCAl B pa3Mepe W B KOHLE KOHLOB BeCb KyCOYeK 0/10Ba
[pespaTHTCH B Cepblii MOPOLLOK, HANOMUHAIOWMH TPYXy. ITO
sIBJIEHHE [OJIyYHJIO Ha3BAHHE «OJIOBSIHHOM YyMbl».

Brocneactsuu  ObijI0  yCTaHOBJIEHO, 4YTO OOGBLIKHOBEHIOE
0JI0BO YCTOHWYHBO TOJIbKO NPH TeMmiepaType Bbillle MHHYC
13,2Y; Huxe 3TOl TeMnepaTyphl OHO MOXKET NpeBpallaThCs B
cepoe 0410B0. Hem Huxe remneparypa, Tem ObiCrpee HAeT
npespailiexde. IlosBaeHHe «OJNOBSHHON YyMBI» PE3KO YCKO-
psieTcsi IPH «3apaKeHHH» GeJoro 0JoBa CEPbiM OJIOBOM.
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OrHeaplamas ropka

Cmech TOHKO H3MeJbyeHHOi B (ap(hopoBoil CTynke Ceph
(4 vactH) M esne3Holl nbuiM (6 4acTeil) HacbinawT B BHAE
KOHyca Ha ac6ecTHPOBAHHYIO CeTKy, MOJOXEHUYI0 Ha Tpe-
HOMXHHK MJIH KYCOK KeCTH.

B n/1aMeHs cnupToBKH HAKaNMBAIOT CTEKIAHHYIO NaJlOYKy
M HaKaJieHHbIM KOHIOM HOTparuBaroTcss 40 cMecH. Peakuus
HauuHaerca cpa3y. BHauasne Ha BepluHMHe KoHyca nosBJseTCR
CHAIOILAsA TOYKA, a 3aTeM M MOCTeNeHHOe pacKajHBaHHe Bced
CMeCH 10 OCHOBaHHs KoHyca. Ecm mpu 3tom nanouky He
OTHHMATh, TO CTEK/NO MPHIIABJIACTCA K PACKa/JCHHOMY CEPHHU-
CTOMYy >KeJie3y, H OHO B BHAe AHCKa MOXeT GbiTb MOAHSATO 3a
STy naJjouky. BMecTo CTeK/IHHOM MaJoYKH JO CMECH MOXKHO
HOTPOHYTBCS TJIEIOIMM KOHLOM JIyYHHKH,

Peakuus B3auMozneficTBHS cepbl H JKesle3a MOXeT GbiTb
npelcTaB/leHa B ClefyiolleM BHAE:

Fe + S — FeS.

CBHHUOBbII Gaeck

CBHHLOBBIM G6JIECKOM HasblBAlOT CBHHLOBYIO pyay PbS,
H3 KOTOpOil fo6biBaeTcs cBHHell. B smaGopatopuu oHa o6pa-
3yercsi B BHJe YEpPHOro OCajKa MpH AEHCTBHH CEpPOBOAOPOAA
ha cosu cBuHua. OgHako cBuHew He OGJectur. Hacrosuwui
CBHMHUOBHIA 6/iecK B BHIe OjecTsllero HaJera (3epkasa)
MOXKHO NOJIYYHTb NPH NMOMOLULH THoMOouepHHbl — NH,—CS—

2.

Peakuus nposoautcs caenyouum oépasom: k 5 ma 0,1 N
pacTBopa COMH CBMHLA (YKCYCHOKHC/IOH HJH a30THOKHC=
Joit) npu6aBisiercss 2—3 MJ HaCHILLEHHOrO PacTBopa THOMO-
YeBUHbI H KOHLEHTPHPOBAaHHOTO PAacTBOPA €IKOro Hatpa A0
pacTBopeHusi oGpa3oBaBluerocs ocafka; 4epes 5—7 MHHYT
o6pasyeTcs 3epkajio cepHucToro cuiua. Ecan Harperb npo-
6HPKY C pacTBOPOM Ha BoAsiHOH Gane 1o 60—70°, To 3epKa-
710 06pa3yeTcsi MOMEHTAaJIbHO.

MOXHO MOCTYNHTh TaKWM 0GPa3’oM: MPHrOTOBJAIOT CMeCh
THOMOUYEBHHEI CO LE/IOYbI0 B OANOI MpoCHpKe, a B ApYrywo
Ha/nWBaloT pacTBop cosu cBHHua. [lpoGupku omyckaior B
CTaKaH ¢ ropsiueil BOQOH M Moc/e HEKOTOPOro HarpeBaHHs Co-
ZiepKHMOe NMPOGHPOK CJAHBAIOT BMecTe. MoOMeHTalbHO 06pa-
3yeTcs 3epKajio U3 CEePHHCTOr0 CBHHLA.

Jlas Toro yro6bl AOKa3aTb, YTO MOJy4YeHHOe 3epKajo siB-
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JI€TCS CEPHUCTHIM CBHHLOM, AOCTAaTOYHO B NPOGHPKY mpuGa-
BHTb HEMHOro a30THOH KHcJoTH | : 1; HaunHaerca pacrsope-
HUEe ero C BbiAe/NCHHEM CCPOBOAOPOLA.

3epKano H3 CEPHHCTOrO CBHILLA MOXET XPaHHTbCA MJIH-
TenbHOe BpeMs. Peakuueil mosyueHHs HaJleTa H3 CEPHHCTOrO
CBHILA MOXHO BOCIOJIb30BAThCA VISl Cepe6perHs HrpyLuek.



ONbITbl C KATAJIN3ATOPAMH

Ka‘ranusa‘ropamu Ha3blBAIOT BelUeCTBa, H3MEHAOUIHEe
CKOpPOCTb XHMHUYECKHX peaKuHﬁ, NpHYeM K KOHIy peakUHH
CaMH OHH OCTalOTC XHMHYECKH HeH3MeHHbIMH. MH3BecTHO
MHOro KaTaJM3aTopos, 6oJbllel YacTbio YCKOPAIOILHX ‘peak-
uud. K ux UYHCJIy OTHOCATCs, Hanmpumep, IVIaTHHA, HHKeJIb H
PAL ApYyrHX. 34ecb Mhl KOCHEMCA CBOHCTB HECKOJILKHX BIIOJI-
He AOCTYMHBRIX KaTaJH3aTOpOB.

JIByoKHCh Maprasua

1. B cyxyio npo6upKy Hachimalor oKoJio 1 r GeproJero-
BO#i cosin. [1po6upKy yKpemisior B IUTaTHBe H HarpeBaloT Ha
cnuproBke. Korga cosb pacniaBuTCs, NPOBEPSIOT, €CTb JIH
B NpoGHpKe KHUCJIOPOJA, OMYCKAaloT B Hee (HO He Kacascb pac-
MIaBAEHHONA Macchl) T/EIOLLYIO JYYHHKY: JyYHHKa He 3aro-
paercs. Toraa no6aBasOT B NPOGHPKY HEMHOrO NMOPOLIKOOG-
pa3HOil ABYOKMCH MapraHiua M GBICTPO ONMyCKAIOT TVIEIOLLyio
JIYYHHKY: OHa SIPKO BCIbIXHBaer.

JlByokuCh MapraHua B JaHHOM CJlydae Hrpaer pob Io-
JIOXXHUTEIBHOTO KaTa/qu3aTopa, T. €. BEIleCTBAa, YCKOPSIOLLEro
pasJioxeHue GeprosneToBoil coad. OTMeTHM, YTO NpH Harpe-
BaHHH 6epTOJETOBOH COJIH KHC/IOPOA Bhinensercs H Ges Ka-
Ta/Iu3aTopa, HO peakUHsi MPOTEeKaeT CJHMIIKOM MeJIEHHO,

BMmecTo AByOKMCH MapraHua MOTYT NPHMEHSITbCS H ApY-
rHe KaTaJu3aTOph: OKHCb XpOMa, OKHCb MelH, OKHCb Mar-
HHsA, peYHOll MecoK KpacHo-Gyporo IiBeTa, PeyHoil mecok Ge-
Jblii (KBapuesbiil), IiMHa roHdyapHas, ¢ochopuTHas MykKa,
TIOPOLLUOK CTPoHTeJIbHOro KHpnuya. Ha 1 uacrs GeproneroBoit
coan GepyT | yacTb KatanusaTopa. Peakuus Bolaeaenms K-
c/Iopoja B NPHCYTCTBHH 3THX KaTajlM3aToOpPOB MPONUANT A0-
BOJIbHO GYpHO.

74



Pasoxenne GepTOJIETOBOI COMH HAET MO YPABHEHHIO:
2KCIO;3 - 2KCl + 30,.

IMpn mocraHOBKe ONbiTa CIEAYET HMETh B BHAY CJeAylO-
mee: 1) 6eproseroBa co/b A0axHa ObiTh 6e3ynpeyHo 4YH-
CTOH; NpH HarpeBaHHH 3arpA3HeHHOH COJHM MOXKET MPOH30H-
TH B3DbIB; 2) 6epTO/NETOBY COJIb PACTHPATh NECTHKOM Hellb-
351: Hall0 OCTOPOXCHO pa3/laB/HBaTb €e POroBOH JIOXKEYKOil;
3) ABYOKHMCb MapraHua cjeayeT NpeABapHTeJbHO BPOKAMHTh
npu 110—120°, a saTeM mnpeBpaTHTb B TOHKHIl MOPOLIOK;
4) Heo6XOAMMO CJIeAHTb, YTOObI YroJleK OT TJIeloled JydHH-
KH He ynaj B paci/aBleHHYi0 MacCy O6epTOeTOBOil COJIH;
5) Hesb3fl, pa3yMeeTcs, pa3MellnBaTh GepPTONECTOBY COJb Ha
¢uabTPOBaNbHOH MM NHcyeil Gymare H T. I

2. B wHpoKylo npobupky Haaubalor 5—6 ma 39 nepe-
kucu Bojopoaa. Onyckass B NpOGHPKY TJEIOLYIO JIYYHHKY,
y6exaaloTca, YTO XKHAKOCTb He BblAelsieT KHcaopoaa. 3a-
TeM B MPOGHPKY BchbinaloT okosto 0,5 © mopolika ABYOKHCH
MapraHua H CHOBa BHOCAT TJEIOLLYIO JIYUHHKY, KOTopas Ha
3TOT pa3 spko 3aropaercs. M 3jaecb aByokMch Maprasua
YCKOPAET Pa3foXKeHHe NepeKHCH BOAOPOAa Ha BOAY M KHCJO-
poa:

H;0;— H,0 + 0.

KaraauTHyeckoe ‘OKHCJIeHHe aMMHaka

Hanoquute 6yTbiib C IUHPOKHM TOPJOM Ta3000pasHbiM
aMMHAaKOM WJIH CMOYHTe CTeHKH H AHO OyThlaku 25Y pac-
TBODOM aMMHaka B Boie. BHecure B OGyThiib Ha JIOXedke
npeBapHTebHO HArpeTyio B NJ1aMeHH CIHPTOBKH OKHMCb XpO-
Ma. HauuHaeTcsi 3HepruuHasi peakLHsi C BblAeJCHHEM HCKP.
ITpoucXoAHT KaTalMTHYECKOe OKHC/ICHHE aMMHaKa KHCJA0pO-
JIOM BO3fyXa MOJ, B/IHSHMEM TBEPJAOro KaTaJjH3atopa — OKH-
cu xpoma. Ecau pacnblinTb OKHCb Xpoma [0 BCeH OyTblIH,
MOXHO MOJIYYHTb OTHeHHbI A0XAb. Yepes HexoTopoe Bpems
B GyTbIH MOABJSAIOTCA HMerole Oypblii LBET ra3oo6pasHue
OKHCJIb a30Ta.

Tocsie OKOHYAHHST PeaKLHH MOXHO NPHJHTb B KOJGy BO-
Ibl, OTQUALTPOBATb e H B (HALTPaTe NpH NOMOLLH Aude-
HH/IAMHHA OMpEAE/HTb a30THYIO KHCAOTY.

OTOT oNbiT OYeHb 3PeKTeH, ecIH NPOBECTH €ro B TeM-
HOM NOMEILeHHH.
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Pa3noxenne CNHPTa B NPHCYTCTBHH MeaH

Harpeiite B nnaMeHs CNMPTOBKU MENHYIO, CBEpHYTYiO B
CnHpa/ib NMPOBOJOKY M GHICTPO ONMYCTHTE ee B MPOOGHPKY ¢
5 M sTHaoBoro cnupra. Cnupt HauuHaer KuneTb. Cnupanb
elle AOJITO OCTAaeTCH B PACKaJCHHOM COCTOSIHHH, NpH 3TOM
pacnpocTpaHsieTcs XapaKTepHBI 3afax YKCYCHOTO ajblert-

nRa, 06pasyiollerocss NpH OKHCJIEHHH
Meona:  3TUIIOBOTO CIIUPTA KHUCJOPOAOM BO3MY-
! Xa Ha MOBEPXHOCTH KaTalusaTopa —
MefHOIl MPOBOJIOKH.

I1. H. ®degoceeB («XuMHus B wIKO-
sge» Ne 2, 1952) B aHaJOrHYHOM OMNLI-
Te PEKOMEHAYeT YKPElUTb MEeIHYI0
cnupadb Ha (pUTHIE CIOHPTOBKH, Kak
nokasaHo Ha puc. 26. 3atem cmup-
TOBKY 3axxHraioT. Korna cnupaib Ha-

Puc. 9. KaJIuTCcs, naMs GLICTPO 3aAyBaloT, HO

ChHpasb elle JOJro OCTAeTcss B pacKa-

JIEHHOM COCTOSHHH M OLUYILAGTCs 3aMaX YKCYCHOTO albieri-
Aa. OkucaeHde CUpTa HAET MO ypaBHEHHIO:

o]
4

C:HsOH + O~ CH,C + H,0.
N\

H

l'mJ,paTaunn aueTHaeHa

B npo6upky a (puc. 27) naceinaior HeGoJbllioe Kosmuye-
CTBO (Ha KOHYHKe HOX<a) OKHMCH DTYTH, HaJHMBAaIOT pa36as-
senHofi (1 :3) cepHoil KHMC/IOTHI M CMecCb HarpeBaloT A0 KH-
neHus. B kucaory GpocaioT HECKONIbKO KyCOYKOB KapOHaa
KaJ/IbLiUs BeJHYUHON C MOJropoluuHbl. ITpoGuPKY 3akphiBaioT
ra3’ooTBOMHON TPYOKOIi, KOHel KOTOPOfi OmycKaloT B MpoGHp-
Ky O C XOJIONHOH BOJIOH, MOMEIlEHHYIO B CTaKaH ¢ BOAOI.

CepHast KHCJIOTa, NPH HEMpephIBHOM CJ1a6oM Mojaorpena-
HHH, B32aHMOAENCTBYET C OKHCbIO PTYTH H Jaer cyJjbdar
PTYTH, SIBAAIOULHICA KAaTaNH3aTOPOM FHAPATAUMH auETHIEHA.
Kap6un ka/nbuus B pacTBOpe CEPHOH KHCJIOTHI COKOIHO pea-
THPYeT C BOAOH, MeIJeHHO BbAeJss My3BIPLKH aleTHIEHA.
Kunenne nporeKaer CHOKOHHO, 6e3 TOMYKOB, TaKk Kak CO AHa
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MPOGHPKH BBUIENSETCA aUETH/IEH, H XKHAKOCTb DABHOMEPHO
nepemeiunBaercsi. Harpesanue Benyt B Tewenne 6—8 mun. B
NPHCYTCTBHH Cy/ibhaTa PTYTH aUETH/IEH NpespaliacTcs B
YKCYCHBIf anblerua:

o}

HgSO, 7
H—Ce=C—H + H,0 — CH,—C .
\H

Puc. 2T.

O6pasylomuiics B HeGOJNLIIOM KOMHYECTBE CEpPOBOIOPOA
(u3-3a HaauuuA npHMecefi B KapGHae) pearupyer ¢ CepHo-
KHCJIOf PTYTbIO:

H,S 4 HgSO, = HgS + H,SO..
YKCycHHIt anbaernj norJoulaercs BoJoll -B mpoGHupKe 0,
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rae OILyHAeTcss ero XapakTepwwlii 3amax. Ecam stor 3anmax
He3HauHTesen, caenyer n06aBHTb B NMNOGUPKY @ ABA-TPH Ma-
JIEHbKHX KycOuKa Kap6Haa KaJblLHsS ¥ NMPOAOIKHTb OMBIT.

IpucyrcTBHe yKrcycHOro anbiernaa s npoGHpKe 6 o6Ha-
PYXKHBAeTCA peakiHed ¢ HeGOJbIIHM KOMHYECTROM CBEXENpH-
TOTOBJIEHHOTO FHAPATa OKMCH MeIH (NPH MONYYEHWH ero IOJ-
XKeH O6biTb M3GBITOK 1Ie/N0uYH) HJHM OOblYHOM peakuueil cepeG-
peHHs 3epKana.

Be3yKopu3HeHHO NPOXOAUT peaKuns ¢ (GyKCHHCEPHHUCTOM
KHCJI0TOM: pacTBOp (DyKCHHA, MpeaBapHTENbHO OGecliBeyeH-
Hblli CEDPHHCTHIM ra3oM, MpHOGpeTaeT (HOJIETOBYIO OKpAcKy.

Bopa — KaraJjau3aTop

Ha cTexnAHHyI0 NIacTHHKY MOMeULAIOT CHayasla MOPOLIOK
Maruusa (0,6 r), a 3aTeM Ha Hero HaChHIMAlOT H3MeJbYEHHLIN
#ion (6,3 r). ITepeMeriap BemiecTBa CTEK/ISHHON NaJouKoll,
CcMechb IeIAT Ha ABe YacTH, pacnosarass KaXIVio 4YacTb Ha
paccTostHHH 4—5 cM Apyr OT Apyra B BHAe TYNMOTo KOHyca.

Cpnenas yrnyGJieHHe B OJHOM H3 KOHYCOB, MIpH TOMOIIH
THMETKH BHOCAT B 3TO YrJyG/eHHe ONHY Kamiio AHCTHIIHPO-
BaHHO# Boabl. Uepes 2—3 ceKyHAB MeXIy MariueM H
HonoM HauMHaeTcs NOBONBHO GVpHas peaklHs, KoTtopasi 3a-
BeplwaeTcss MOYTH MrHoBeHHO. [Tpu 3ToM Ha6monaeTcss Bbl-
nenenve GHOJETOBHX TapoB HONA, YTO OGBACHAETCHS 3K30-
TEPMHYHOCTbIO Npouecca, B CBA3H C YeM [POHCXOAHT da-
CTHYHas BO3rOHKa foja.

B npyroff wacTH cMecH HHKAaKoro BHIMMOTO Tpolecca
B3aUMOJEHCTBHA MeXJy MariueM H fiogoM He 3aMeuyaercs,

OnuTH ¢ aNiOMAHHEM H HUHKOM

Ha cyxyio ac6ecTHpOBaHHYIO CETKy HAaCHINAIOT HeGoMb-
1oe KoJHYecTBO cmecH 1 T amioMuuus u 12 r #ona. 3atem
H3 THNETKH BHIMYCKAlOT HECKONbKO Kanejab Boan. Mowmen-
TaNbHO HauuWHaeTcsi OypHas peakUHs, CONMpoBOKAaloUlaAcs
BHIIENEHHEM TENJa, CBeTa M TIYCTHX (HO/IETOBHIX NapoB
#ona.

Takasn e GypHas peakuysi MPOHCXOINT, €CIH Ha HEGOMb-
LI0e KOJMYECTBO pacTepToil B cTynke cmech 10 r fiona n 2,5
LUHKOROH NBNIM KATMHYTb BOAOH.
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Kak saxeub caxap

Ec/n BHeCTH KYCOK caxapa B MJaMsi COHPTOBKHA, TO OH
He 3aropaercs, a TOJbKO miaBuTcid. Ho cTouT cTpaxHyTh na
caxap HHYTOXHOE KOJHYECTBO Mema C TJelollell Nanupockl,
KaK OH GEICTPO 3aropaeTcss CHHeBAaTBIM NJaMeHeM.

B cocras nensa Ta6aka BXOAMT HeGOJbiIOe KONHYECTBO
cosefl JITHA, KOTOpble CJYXKAT KaTalH3aTOPOM H YCKOPSIOT
OKHMCJIeHHe caXapa HacTOJIbKO, YTO OH JIEFKO BOCIJIaMEHsieT-
Cfl OT CIHYKH.

BMecTo memsa MOMHO IIOCHNATh Caxap HECKO/JIbKHMH
KPHCTaJ/IIaMH COJIeR JIHTHSA,



XHMHS B3PbIBOB U BCINbILIEK

MOXHO MPOXEMOHCTPHPOBATbL PSA HHTEPECHBIX OIHITOB,
COMPOBOXKAAIOLUIMXCS BCMbIIKAMH M B3pbiBaMH. ONBITH 3TH
TpebyloT Goabloil ocTopoxHocTH. IOHBIX mMo6uTeNel XMMHH,
KOTOpBIC HMEIOT OCOGEHHYIO CKJIOHHOCTb K MOZOGHBIM 3JKCrie-
PHMEHTaM, Mbl PEIINTEJbHO TMpeJocTeperaeM OT CaMOCTOSI-
TeNBHOTO BLIMOJHEHHS ONMHUCAHHBIX B 3TOH TIJAaBe OIMBITOB,
0COGEHHO TaKHX, KaK NPHTOTOBJIEHHe Y4epHoro Mopoxa, mogay-
yeHue HoOAMCTOrO as3oTa, BCMLILUKH C NEPEKUCbIO HATpHS
HT I

B FHeonbITHEIX pyKax B3pLIBYaThie M OTReONacHHe
BelIleCTBA MOTYT BOCM/IAMEHHTBCS COBEDIIEHHO HEOXHAAHHO
H BBbI3BaTb TSXKeJble OXKOTH H YBeubs,

B3puiByaToe BellecTBO H3 Hopma

0,2—0,3 r KpucTa/JIHyecKoro #ona W3MenLyalT B CTYM-
Ke B MeJKHfl MOpOIWOK H OGNHBAIOT KpENKHM pacTBOPOM
aMMuaka (HawaTeipHbIM crHpToM). CMech HecKoJIbKO pas
nepeMelIHBAlOT AepeBiiHHON naJjoukofl, OGpasosasiuiicsa
9epHbIi OCAaZOK Yepe3 Mo/yaca NMepeHoCAT Ha HeGoJbLIoN
GbuabLTP, cJerka TNPOMBEIBAIOT BONOH, a 3aTeM CITHPTOM,
MoOKa He PacTBOPHTCH He BOUIEAIIHA B PeaKkuuio H3JIHLIEK
fiona. Korga CHHpPT nepecTaHeT OKPaUIMBATbCA B KeTHIH
IIBET, OCaI0K CHOBa TPOMHBAIOT BOAON JAs YyAaJeHHs
cnnpra.

MokpHifi  (HHKOMM o6pa3oM He mnojacoxmuil) ¢uabTp
pa3BepTHIBAIOT M AEPEeBAHHON MaJouKofl pacnpenessior
0CanoK 1o BCell ero NoBepXHOCTH. 3areM, pa3opeas GHALTP
Ha KyCOUKH, PacK/aJblBalOT HX Ha HEKOTOpOM PacCTOSHHH
Ipyr OT apyra.
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Tocne Toro Kak HOAMCTHIT 30T BHICOXHET, OH OYEHb
JIETKO B3PHIBAETCH OT CONPHKOCHOBEHUs C JIOGHIM TBEpABIM
MpeaMeToN.

Ecan nnuuHO#N nasloyKoil JOTPOHYTHCS OCTOPOXKHO 1O KY-
COoYKa (H/IBTPA, MOKPHITOro HOAMCTLIM a30TOM, TO NPOHUCXO-
JUMT OIVIYLUHTE/bHBIA B3PHIB.

MonucTblii a30T MOXHO MNOJNY4HTh, TNOAEHCTBOBAB Hallla:
THIPHBIM CNIMPTOM Ha KPenKHil pacTBop iiofa B CNHpTe.

MoXHO NpHUBECTH NPUCYTCTBYIOLIHX B HEMaJoe H3yMJe-
HHe, eC/IH, B3SiB B PYKH LIENOTKY NeCKy, GPOCHTh ero Hesa-
MeTHO Ha Gymary ¢ HOAMCTHIM a30TOM: TOTYAaC MPOHCXOAMT
B3PHIB.

Vonucrniit azor NJj - NH; — cuibHO B3phiBuatoe Belle-
CTBO M TOTOBHTb €I0 MOXXHO TO/JbKO B HEGOMBLIHX KOJIHYE-
CTBax.

Cmecb GeproneToBoii coam ¢ Kpachbim (hochopom

Bepyr Ha KOHUMKe JIOXKeUKH HEMHOro GepTo/IeToBOii CO-
JiH M BABOe MeHbllle KpacHoro docdopa. Ob6a BeiecrBa Ha-
CLIMAIT Ha Kycoyek GyMard M OCTOPOXKHO IepeMelluBaioT
Jy4nHKoll (He pacrupats!). CMech 3aBepThHIBalOT B GyMax-
Ky M KJalyT Ha HaKoBa/lbHIO HJH KycOoK »ese3a. Ecan
yHAApHTb MO GyMakke MOJIOTKOM, TO NPOHCXOLHT ONJYIIH-
Te/IbHEIT B3pbIB M GyMara paspbiBaeTcs Ha KyCKH.

Yepunlit nopox

Jlo Bropoit nosoBunsl XIX Beka B BOeHHOM Jle/e MpH-
MEHSJICH MCKJIIOUHTE/IbHO YepHblit (AbIMHBIT) nopox. Temepb
Cro 3aMeHH/IH PasJjiuyHble JPYyrHe B3pbIBUATHIE BELIECTBA.

YepHblii MOPOX MOXKHO NMPHrOTOBHTb, CMelllaB 8 T KasH-
€BOM CeJIMTPbl, TLLATeNbHO pacreproil B dapdoposoit cryn-
Ke B MeJKHii mopolok, 1 r mMesKoro mopowka cepsi H 1 1
MeJIKO HCTepPTOro cyxoro mopoiwika yraa. Kaxpas w3 co-
CTaBHBIX yacTeli HOMKHA OBITh pacTepTa oTaeabHo. Ecau
BBICHIIATb NMOPOLIOK Ha METaJIHYeCKYIO NJIaCTHHKY Y/Iu KHp-
MHY M NOIKeYb OJMHHHON JYYHHKOi, TO CMecb Cropaer nou-
TH MTHOBEHHO, 06pa3oBaB o6Gnako AbiMa. CropaHue mpowc-
XOLMT Ge3 3ByKa M TIPH YKa3aHHOM KOJHYeCTBe [OpoXa
BMOJHE Ge30macHo.
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BeHraabCcKHe OrHu

CwmecH, Jaioline NPH CKHMAaHHH OKpalUeHHOe B Pas/Hy-
Hble 1[BETa IJIaMsl, HA3bLIBAIOT B MHPOTEXHHKe GEHraJbCKHMH
OTHSIMH.

Topioyeil ocHOBOI GeHTaJbCKHX OTHEll ABNSETCA OGBLIUHO
cepa MM yroib. B cocraB GeHraJbCKHX OTHeHl BXONAT Be-
LIeCTBa, OKpAUIHBAIOLIHe NJaMs B pa3jHYHBe lBeTa, a
TaKXe KaKOi-IH6o OKHCIuTeNb (Hampumep GepTosieToBa
COJIb), 3a CYET KHCJOPOZA KOTOPOro IPOHCXOAHMT CropaHue
ropioyeff OCHOBBI.

TIpuBOOMM HECKONBKO PElenToB cMecefi:

xenteilt — 61 r GeproseToBoit cosn, 32 r cepul H 30 T
6Ee3BONHON COABI;

3eJieHblii — 60 r© GepToJieToBoit cosd, 16 r cepr U 24 T
yrJekucjoro 6apus;

3esteHblit — 73 © GepToseToBoft conu, 17 v ceput u 10 T
GOPHOI KHCOTHI;

¢duoseroBrifi — 60 r Geproserosoit coau, 16 r cepn M
12 r kanuii-anoMHHEREBEIX KBacuoB u 12 r norama;

KpacHbiii — 8 T 6epTosieToBOl cosn, 22 T cephl, 2 T yras
B Tlopolike U 67 P a30THOKHCJIOrO CTPOHLHS.

IpakTHyecku NS AEMOHCTDAUMH HOCTATOYHO  B3STh
/jp "4acTb YyKa3aHHBIX KOJNHYECTB, a ec/iu GeHraJjbCKHit
OTOHb CXKHMTalOT He Ha OTKPHITOM BO3yXe, a B MOMeLIeHHH,
TO TpPHUAETCA OrPaHMYHUTBCS OYEHb HEGOJIBIIMM KOJNHYECT-
BOM CMeCH (HECKOJIBKO IPaMMOB).

CMech HaCHIMAIOT KYYKOil Ha CKOBOPOIKY, KYCOK JKeCTH,
KHDIHY H T. 1. ¥ 3aTeM MOJUKHTAIOT JJHHHOH JyYHHKOH.

OKHCAeHHe Yris H Cephl

Cyxyio MPOGHPKY YKPENJAIOT BEPTHKaJbHO B IUTaTHBE,
HacHMaloT B Hee 2—3 r KaJaHiHON cCeJUTPHI M HarpeBaloT.
Koraa cenmtpa pacnuiaeutcst, B NpoGHpKy 6pocator Tielo-
‘WAl yrosiek, KOTOpHIH, TMOANpHIrHBas, 3aropaercd. Koraa
ropeHue yIIsi TMOAXOLWT K KOHLY, B TNpo6upky Opocaior
HeGosbIo#H KvcoK cepbl. Cepa Cropaer OC/IEMHTENBHO SPKHM
nnamenem. TIpu 3TOM HHOrZAa MJIaBHTCSA NPOOMPKA, MOITOMY
non MPOBHPKY cJeRyeT mocTaBuTh haphoposyio YalIKy, YTO-
6b1 He McropTHTH cros. CyLUHOCTL peaKuuyu NokasbiBaer cJe-
Zylollee ypaBHeHHe: .

2KNO; + 3C +S N, +3CO, + KsS.
82



BocniiamMeHeHHe CKHRMAapa

Ha mHo XMMHYecKoro cTakalla HachinaioT cj1oeM B 2 —-

3 cm xBapueBhlil necok. Ha necke ycranasausaior papdopo-
BYIO YalIKy CO CMeCblo PaBHBIX OO6BEMOB KOiilleHTPHPOBaH-
HbIX CepHOil 1 a30THOM KHC-

noT. 3ateM TipH  MOMOLLH
MHMETKH  OCTOPOXKHO IO
KanisiM npHGaB/IsIoT K CMe-
cu ckumuaap (puc. 28). On
BCIBIXHBAET M CropaeT ¢ 06-
pasoBaHiuem GOJIBLIOTO KO-
JIYECTBA CaXKH:

CioHis + 140, — 10CO; + 8H,0

HeBUAUMBI XYAOKHHK

Ha samncrke 6ymMarn KpemkuM pacTBo-

POM KaJIHi{HOl CEeNMTPEE HAHOCHTCS DHCY-
HOK. PHCYHOK HyXHO HenaTh OLHOH He-
npepLIBHOil JHHHEH H TaK, 4TOGbl He 6bl-

. 10 nepeceyetnit. OT KOHTYpa PUCYHKa TeM
e PpacTBOPOM CJeflyeT TpPOBECTH K
Puc. 28 Kpato 6VMATH JIHHUIO, OTMETHB KOHEW ee

. KapaHAalloM.

Korna 6ymara BbICOXHET, Ha Heil Heb3s GyACT 3aMETHTH
Myero, KpoMe KapaHAalHOH TOUKH. Ecau NPHKOCHYTBCH
KOHUOM NAaMHpoChl MW TJeloulei CHHYKOIl K KapaHaaluHo#
MeTKe, TO GyMara HauHeT MeJJIEHHO CropaTb 32 CHer KHCJIO-
poma CelHuTpH, BHIKDHCTA/LIH30BBLIEACH B TOJLIE Gymaru.
OroHex, NepefiBArasch Mo KOHTYpy H306paMeHus, 6yaer uep-
THTb PHCYHOK.

«H3pepikenHe BYJIKaHa»

Ha KMpnHY MJIW JKeNe3Hbiil JIHCT Hachnaior He6oJbLIYIO
Kyuyy ABYXPOMOBOKHCJONO aMMOHMsI (NH,).Cr,O;. Ha Bep-
WKHE KYYKH NajblieM NeqaloT HeGoJbiioe yrayGsienne, B KO-
TOpOE BJMBAIOT HECKOJIBKO Kameab CIHpTa. K cmoueHHOMYy
MeCTy MOHOCAT 3aX)KeHHylo cnuuky. Haunnaercs pasnoxe-
HHe [BYXPOMOBOKHC/IOTO aMMOHHS C BbIIGJEHHEM Napos BO-
B, ra3006pa3HOro a30Ta M OKHCH XpOMa. [Tpolecc HanoMH-
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HaeT M3BepIKeHHe MHHHATIOPHOTO BYJIKAHA: W3 YrIyGJeHus
BBIPLIBAIOTCS TVIaMA H MPOAYKTHI peakUuH. Pasnokenne uger
N0 ypaBHEHHIO:

(NH,)2Cr;0; - Cr;0; + 4H,0 + N,

BeproneroBa coas u cepa

B Goubuiyio ¢aphopoByto CTyNnKy KaalyT HeMHOro (He-
CKOJIbKO KDHCTAJIHKOB) GepTOJNeTOBOM CO/MM H CTOMLKO 2Ke
cepbl B nopouike. IIpn TpeHHH NeCTHKOM ¢ HeGOJMbIUMM Ha-
JKHMOM TIPOMCXOIAT HEeNpephiBHbie BCMBILKH, CONPOBOXKAAIO-
LIHecss 3BYKOM BHICTPEJIOB, — Pe3yJbTaT SHEPrHYHOro OKHC-
JIeHHsl Cephl 3a CyeT Kucjopona Geproserosoil coau. Ilpu
NpOBEeEHHH 3TOrO ONbITA Jy4llle 06ePHYTh PYKY IOJNOTEHLEM,
4TOGbI MPEJOXPAKUTL KOXY OT OXKOra MeJKHMH HCKPaMH.

Benbilika OT nepekHcH HaTpHs

Iepekucy HaTpusi (NayO;) o6Janaer CHAbHEIMH OKHCJIH-
TeJbHbIMH CBOIICTBAaMH. MHOrHe OpraHHyecKHe BeLIeCTBa
LPH CONMPHKOCHOBEHHH C Heil BOCIIaMEHSIIOTCS, OKHC/MISICH
KHCJIOPOZOM, KOTOPhIi OHa OTLUIENJIser:

Na,0O; -» Na.O + O,

1. B maneHbkyio dapdopoByio yallciky HackHINaloT Kyy-
KOJi NIEPEKHCh HAaTPHS W JOGABJSAIOT M3 NHUMETKH HECKOMBKO
KaneJb YKCYCHOH KHMC/IOTHL, IIpOMCXOZMT ocsienuTe/bHas
BenbilKa. CYIHOCTh peakuud 3aK/MIo4aeTcsi B SHEPrHYHOM
OKHCJIEHHH YKCYCHOH KHCJIOTHI NEPEKHChbIO HaTpHs.

2. OcropoxHo cMmewnBator 20 r nepekucu natpus ¢ 10 r
cyxux onuiok. CMech HachMalOT Ha KHPIHY H M3 AJIHHHOMN
MHNETKH MPUOABJAIOT K Hell HECKOJMbKO Kameh BoAbl. Cyxue
OMUJIKM MTHOBCHHO BOCI/IaMEHSIOTCA 3a CYeT KHC/opoja he-
pexkucH HaTpus. CMeCb FOTOBAT Nepe CaMEIM ONLITOM, Xpa-
HUTb €€ HeJb3fl.

3. OCTOpOXKHO CMEIUHBAIOT paBHble OOGBEMbl MOpOLIKA
MepeKHCH HAaTPHA H TMOpPOINKA METa/VIMYECKOro aslOMHHHA.
CMecb JessiT Ha ABe YaCTH, M KaXKAyio 4acCTb BBICHINAIOT OT-
ZleIbHO Ha TOBEPXHOCTh Kupnuua. K oxuoir Kyuke npH6asisi-
10T M3 NUNETKH HECKOJIbKO Kalne/ib BOALI, — MIPOHCXORHT 3HEP-
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ruuHas Benbiluka. K apyrolt Kyuke npHKacaloTcsi pacKade-
HOH NpPOBOJIOKOH, — CMeCb Cropaer.

OTH ONHTH CJeAyeT NPOBOAHTL OCTOPOXHO. OcraTku
cMeceil, coepiKalluX NepeKUCh HATPHsA, XpaHHTb HeJb3fl.

Benbilka riaMuepuHa

0,2—0,3 T XOpOIUO HCTONYEHHOrO (B CTYNKe) MapraHuo-
BOKHCJ/IOrO KaJIHsi MIOMeCTHTe B MaJieHbKAll (aphopoBrlil TH-
relek H OCTOPOXXHO NpH MOMOLLM MHUNETKH N06aBbTe B THre-
Jek 2—3 kanau TiuuepuHa. TIDOHCXOAMT SHEpPrHYHOe OKHC-
JieHHe TJVIHIeDHHA, CONPOBOXKAAOIIEeeCs BCIBILIKOM,

BapbiByatas Gymaika

CHayajla TIDHTOTOBbTE aMMHAUHBI PacTBOP a30THOKHC-
Joro cepe6pa. It 3TOro HaJjeiite B NPOGHPKY HECKOIBKO
musuautpoB 0,1 N pactBopa AgNOs; u npubasasiite mo
KamiAaM caa6bii pacTBOp HalUATHIPHOrO COHMpPTa OO PacTBO-
peHusi o6GpasyloLierocsi ocaika. :

3areM NOJNOXHTE B APYryto MPOGHPKY HECKONBKO Kycou-
KOB Kap6uia KaJblif W MpHJeliTe HEMHOro BoAb. Bhictpo
3aKpoiite NpoGHPKy NPOGKOI ¢ ra3ooTBOLHOH TPYOKOIl, KOHel|
KOTOpOI1 omyllleH B MPOGHPKY C 5 MJI aMMHayHOro pacrsopa
a30THOKHC/IOrO cepe6pa. Ilpu NpOXOXKIAEHHH aleTHIeHa B
NpoGHpKe BHIMAAAET XKEJTOBATHI OCAafOK aUETHIEHHAa ce-
pe6pa (Ag.Co).

YpaBHeHHsl peaKUUH MOXKHO 3aHCaTh B CICAYIOLIEM BHAE:

CaC, + 2H,0 > Ca(OH), + HC =CH;
HC =CH + Ag,0 - AgC =CAg + H,0.

JKuakocTb 1npodHABTPYiiTe H 3aTeM, BHIHYR GHJILTDP H3
BOPOHKH, pacmpefiesiuTe 0CaJ0K CTEK/SHHOH NaJoyKoit pas-
HOMepHO no Bce#t Gymaxkke. Eie MOKpHIH (GHIbTP paspexs-
Te Ha HeGonbiuMe KycoukH. KorZa GyMakKu BBICOXHYT, OHH
JIErKO B3PLIBAIOTCS OT yJAapa MOJOTKOM WJIM NPH MOLKHra-
HuU. B3pbiB HeGOMILIIOrO KOMHYECTBa alleTHJeHHIa cepe6pa
coBeplLIeHHO Ge3onaceH.

PeiiepBepk Ha cToae

B He6osblIOH y3KHMil LMIMHAD HAJMBAIOT KPENKOH CepHOl
KHCJIOTEL 10 ypoBHSI 8—10 cM. CBepXy OCTOPOXHO HaJMBaert-
Cfl ITHJIOBHH CIHMPT (MOXHO AeHarypaT). 3aTeM B WHIMHAD
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He6OJILIIMMH [TOPUHSAMH BCHINAIOT NpenBapHTenbio H3Mesdb.
yelrHble KPHCTAJIHKH MapraHuoBOKHCA0ro Kanus. [Tanatoutne
KPYMHHKH NepMaHraHara, AOCTHIas IPaHHULI, pasjleasioleii
CIIHPT H CEPHYIO KHC/IOTY, BBI3HIBAIOT B 3TOM CJoe Hempe-
pbisHbIE BCMBIMIKH. B TeucHHe HECKOJIbKAX MMHYT MOXHO Ha-
6/1104aTb BHYTPH XKHIKOCTH KpacuBblit (eiiepsepk.
BenbllIKK TPOMCXOAAT NPH MIHOBEHHOM BOCT/JIaMEHEHHH
CNHpTa 3a CYET KHCJO0pOAa, BbIAENAIOUIErocs H3 KPYMHHOK
nepMaHraHata NpH CONPHKOCHOBEHHH HX C CEpHOil KHCJOTOH.

«3Be3HbIH» A0KIAb

TwarenbHo Ha Gymare CMCUIHBAIOT MO OAHOI JIWXKeuKe
MOpPOLIKOB: MapraHUOBOKHCJIOTO KaJlks, APeBECHOro yris M
BOCCTAHOBJIEHHOTO JKesie3a. CMechb HAacLIMAlOT B XKeJe3Hblil
THresieK, KOTOPbIi TOMeLaloT B KOJIBIO METal/HYeCcKOro
IUTaTHBa M HAarpeBaloT CIHPTOBKOM.

Bckope U3 THre/bka BbiGpachiBaeTCst «3BE3NHLIA» NO&KIb,
B MO0XapHOM OTHOLUCHHK COBEpLIEHHO Ge30MacHbIM,

OG6bsACHEHHE ONBITA: YIO/Nb H 2KeJle30 OKHC/AIOTCA KHCHO-
POJIOM, BBIEJSIOUMCS TIPH Pa3J/OXeHHH MapraHLOBOKHCI0-
ro Kasusi; a pacKaJeHHble YacTHIbl JKeje3a BbiOpackBalOTCH
M3 THreJbKa YIVIEKHCJbIM rasoM, KOTOpbli o6pasyercsi NpH
CTOpaHHH YIJifl.

Be3o6uaHbIi myJemeT

B Goavluyio papdopoByio CTYNKy MOMELLAIOT HECKOJIbKC
KPHUCTaJUIHKOB GepTONIeTOBOM COJIM M TaKOe XKe KOJHYECTBO
cephl B nopotuke. [TIpi TpeHWH MECTHKOM C HEGONbLIMM HaXH-
MOM MpPOHCXOAAT HEnpepbIBHbIC NoTpecKuBaHusg, HA4MOMHHAI0-
(¥e BBHICTPeabl. DTO MNPOHCXOIUT B pe3y/bTaTe OKLC/IEHHS
cephl 3a CYET KHCJIopoJa 6epTosieTOBOH COJIH.

OrHeHHble KPaCKH

TponuTaTh HECKOJbKO Pa3 MOJOCKy Genofi Gymard B Ha-
CHILIEHHOM pacTBOpe GepTo/eToBON COMM, 3aTeM OyMaxKy
BhICYIIHTb. Bropyto 6yMaxKy o6paboraTh Takke pacTBOpOM
GepTosIeToBO/i  COJM  C TPHMECHIO HAaTPHEBOH  CeIHTDH,
TPeTbio — € TPHMEUHIO A30THOKHC/IONO CTPOHUHS, 4eTBep-
TyIo — C TpUMechio a3oTHokucaoro Gapus. ITpu Cxuranun
Kaxjas GyMaXkka OKpaLUWBAeTCs B XapaKTepHbIil useT (¢uo-
JIeTOBIH, JKEJTHIil, 3e/eHbIl B KPacHbIi).
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B xauecrTBeHHOM aHa/iM3e YaCTO MO H3MEHEHHIO OKpackn
IIJIAMEHH ONpeAesAoT COCTaB BellecTBa.

BapbiByaTas BaTa

CMewWHBAIOT B CTEK/ISTHHOM CTaKaHYMKe | 4acTh KOHLEHT-
pHPOBaHHOIl a30THOI KHMCJIOTHl M 2 YacTH KOHUEHTPHUPOBaH-
1Ol CepHOil KHC/IOTH., B cMech omyckaloT rHIpoCKONHYecKylo
paty (oGesxupenHyio s¢upom). Cnycrs 15—20 cekynn BaTy
BbIHUMAIOT, XOPOLIO IIPOMBIBAIOT BOJOH JO HCYE3HOBEHHS
KHCJIOH peakuud Ha JlaKMyc, 3aTeM CIHPTOM, OTXKHMAIOT Ky-
COYKOM (HIBTPOBaJbHONH GyMarH H BbICYIUHBAIOT B (apdo-
poBOIl yaluKe Ha BOAAHONH GaHe.

INonyyaioTcsi a30THOKHC/Ibie S(HPHI KJAETYAaTKH (HHTPO-
nedmionosa). Peakuusi (CgHyO,OH)n 4 nHNO; & nH,0 4
+ (C¢HgO4NOz)n npencraBisier nepeyio cryneib AeHCTBHSA
a30THOI Kuc10Thl; peakuus |CgH7;0,(OH,)[n+ 3nHNO; &=
= 3nH,0 + [ C¢H;0, (NO;)s)n mpeacrasisier BLICILYIO CTY-
neHb HHTPOBAHHS.

Knanyr psaoM KycoueK HHTPOLE/VIIONO3bI H THIPOCKOIMH-
yeckoit BaThl. IlomkwuraioT ux. Hurponemmionosa 6rictpo
BCIBIXHBAET, THIPOCKOMHYECKasl BaTa MEJIEHIO Cropaer.

BoJbllyio CKOPOCTb TOPEHHA HHTPOLENIIONO3bl MOMHO
nokasaTb Tak: Ha JajoHb kaanyt 0,1—0,2 r pacnyueHHoit
aGCOJIOTHO CYXOi HUTPOLE/VIIONO3b! W BOCIVIAMEHSIIOT ee [IPH
TOMOLLH HCKDBI OT 3axKurajki., CropaHue NPOMCXOMHT TaK
6BICTPO, YTO Orolb He YCneBaeT NPHYMHUTb KaKOro-iudo
oxora.

OueHb HHTEPECHBIH OMBIT JJIST AEMOHCTPAUNH GPH3AHTHIIX
CBOHCTB HHTpoLeJoJo3sl pekoMennyer I, B. TaabkoBekuil
(«Xumus B wkosae» Ne 5, 1958):

0,4—0,5 r a6cosOTHO CyXOil HHTPOLEJJIIONO3E ToMeLla-
10T B CKJSHKY H3-1OJ NeHHUHIIHHA. CTeK/AHHYIO «OOMOYy»
TUIOTHO 3aThIKAIOT Pe3HHOBOH NMPOGKOM M KAaAyT Ha AHO KOH-
cepBHOlt GaHku eMmKkocTblo 500—1000 ma. Bauky npHkpbia-
10T MJIOTHO JePeBSHHON WJIH MeTalJIHYecKOil KpBIIKOA M To-
MeILAIOT Ha 3/1eKTPOIIHTKY. Uepes 1—2 MuuyThl nmpoHcxo-
JIIT OIJIyLIMTebHBbIA B3pbiB. B 3akpbitoil 6alke ocTaloTcst
MeJiKHe OCKOJIKH CTeKJa, YTO yKa3blBaeT Ha GpU3aHTHEIE CBOM-
CTBa HHMTPOLETIONO3b. B GoJbLIMHCTBe ciyyaes npoGKa iie
ycneBaer ObiTb BHIOPOIIEHHOH M3 CKJASIHKM M OTBaJHBaeTCs
NIPH B3pbIBE BMECTE C TOPJILILIKOM.

OnuiT coBeplUerio GesonaceH,



ONbITbl C KPACKAMH, KPACHTEJISIMH
H NHTMEHTAMHU

Kpacku-cHrHaab

HekoTopble XuMHYeCKHe COeIHHEHHS H3MEHSIIOT CBOIO OK-
packy npu HarpeBaHud. Tak, HanpuMep, CEPHACTHIH KaaMuil,
KOTODbLIii TIpH OGBIKHOBEHHOII Temnepartype ObIBaeT XKeJTOro
1BeTa, NPH HArpeBAHHH CTaHOBHTCA 6ypO-KPacHHIM; KpacHast
OKHCb Kene3a Fe,O; NMpH HarpeBaHMH YepPHECT, a MPH OX-
JaXKAeHHH CHOBA KPaCHeeT; OKHCb LIWHKA NPH OGRIKHOBEHHON
TeMmnepartype G6eJIoro 1BeTa, HO NMPH CHALHOM HarpeBaHHH
npHoGpeTaeT KeJATYI0 OKpacKy; KpacHasi OKHCb PTYTH NpH
HarpeBaHWH YepHEeT, a, OXJAJMBLIHCh, IPHHUMAET [IPEXKHIOI
OKpacky.

OcoGeHHO YYBCTBHTENbHA 'K H3MEHEHHSIM TeMIepaTyphl
CJIOXHas coab cepeGpa, prytd u ifona Ag.HgJs. Coab sTa
JKEJITOTO LBeTa, HO MOCJe CaMOro He3HauMTeJbHOro Harpe-
BaHHs HeaaeTcs ﬂpKO-KpaCHOI.;l.

BeliecTBa, H3MEHSIOLLHE CBOKO OKPAcKy NpH HarpeBaHHH,
(10JIy4YHJin T[pPHMEHEHHe KaK KpaCKH-CHrHaJbl. H3smenennem
1IBETa OHH CHTHAJIM3HPYIOT 06 OMAacHOM IeperpeBaHHH Ma-
illMH, HapUMeD XUMHYECKOil annaparypbl NpPH NPOH3BOACT-
Be B3pBIBYATBIX BEIIECTB H T. .

Ipy moMoIM KPaCOK-CHIHAJIOB, WK TePMOKPACOK, MOX-
HO CYOHTb O CTENleHH HarpeToCTH MoBepXHocTH Metaina. Ta-
KHe coelMHeHHsi 06/1afaloT CBOHCTBAMH MEHATh CBOH UBeT
MO NOCTH)KEHHH OlpejesIeHHON TeMmepaTypbl, HanpHMeD:

Cd(OH);=H,0 + CdO (npu temneparype 210—250°)

Genblit KODWYHEBBIHt
NiCO; = CO; + NiO (npu Temneparype 270°)
3e/eHblit XKeThil

Ecan HAHECTH Ha MOBEPXHOCTb MeTa/lia BMECTe C BOCKOM
nopowok Cd(OH). u NiCOs, momecTuth HX B NPOGHPKH R
HarpepaTb, TO JIErKO 3aMETHTb H3MeHeHHe IBeTa TepPMOKpa-
COK.
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Cseuenne kapGoHaTa CBHHLA M Meld

B 3aTeMHEHHOM NMOMELUEHHH HA METa/JIHYECKYIO [VIaCTHH-
Ky, HarpeTyio mpubausutenbHo go 6000, Hachimaercs NoHe-
MHory kapOoHar cBuHua. Ilpu sToil TeMneparype HauHHaeT-
csl pasJioxKeHHe Kap6oHaTa, CONPOBOXKAAEeMOe XOpOLLO 3aMerT-
HbIM OpaHXeBbHIM cBeueHHeM, BMecTo kapGoHaTta CBHHLA
MOXHO B3fiTb MOPOLUOK YHCTOTO MeJa, MKEJNTOe CBeueHHe Ko-
TOpOro sipue M NOsBJAETCS Nnpu Gojee HU3KOH TeMmepaType
M Jaxe NPH O4eHb Cl1a6OM OCBeLEeHHH.

MoayueHne KpacsiUX NUrMeHTOB

IMurMeHT — 3TO Kpacsilee BellecTBo. Bece MHrMeHTH pas-
NeJISIOTCS Ha JiBe IPYNmbl: 1) ¢ HEOpraHHYecKoHd OCHOBOH M
2) ¢ oprannyeckoii ocHoBoH. K mepBoii rpynne npuxaaiexar
pasiMyHble OKHCJbLI METaJIoB, COJIH, KO BTOPOIl — rJIaBHBIM
06pa3oM NpOH3BOAHBIE AHHJIMHA.

Kpachas okuch xenesa. KpacHyio okuch kesnesa MOX-
HO TMOJIy4HTb TNyTeM NPOKAJMBAHHS CEPHOKHCJIOrO KeJjesa
FeSO, * 7H,0 npu Temnepartype 700—8259.

Buayane coab HarpeBaloT 1o Temmepartypsl 2000, mpu
3TOM YyJAaJisieTCs 4acTb KpHCTaJ’lJlM3aLlHOHHOﬂ BOAbI H I10JY-
yaercsi XKese3nblit Kynopoc cocraBa FeSO, - Hy,O. ror mpo-
LIeCC MOXKHO NPOBECTH B JKesiesHoM Hau (apdoposoM THIIC,
nyTeM HarpeBaHHs €ro Ha CIMPTOBKE HJIH 3JEKTPOIJIHTKe.

Tlpu nanbHeiiieM HarpeBaHUH JKeJe3HbI Kynopoc pas/ia-
raercs:

" 2FeSO; * Ho0 = Fe,03 4 SO, + SO; + H,0.

Jlyuue Bcero BTOPOil NMPOLECC NMPOBECTH B THre/bHOH HJH
MydenbHONl meun ¢ Temmeparypoit Harpea 700—900°. Ho
1o temnepatypbl 9000 He CTOMT NOBOMHMTb, TAK KaK BeLLECT-
BO MpPH 3TOM TIPHMET TEMHO-KPACHBHI LBET C CHHHM OTTEH-
koM. Jlyylie Bcero BbIHYTb THre/b M3 TleYH, KOTAa OKHCb
Kesle3a NPHUMET KpacHylo okpacky. ITojyuennoe BeluecTBoO,
HIocJIe TOrO Kak OHO OCTBHIHET, IPOMBIBAIOT M cylIaT. IT0 Je-
NaloT AJA TOro, YTOGH YAaJHTb PasJHuHble MPHMECH coJei.

Kpachast oOKuch XKejlesa HMeer yAelbHHit Bec 5—5,15,
ycToilyuBa K HEiCTBHIO COMHEYHbIX JIyueH, aTMOC(hEepHbIX fB-
JleHuii, uiesoveil M clabblx KMCIOT. Jns OKPackW OLHOro
KBaJPAaTHOTO MeTpa AepeBa MJH ejesa Tpebyercs 3—4 r.
Kpacka xopomwo pactupaerca c oaugoit. Hs noayuenxoro
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HHUIMEHTa MOXKHO NPHIOTOBHTH MaCJIIHYIO WM 2KBapebHY)
Kpacky.

Kopuunesnlii mapc. 10 r kenesHoro Kynopoca u 5 r ajio-
MHHHEBBLIX KBACLOB PacTBOPAIOT B 60 MJ BOAHL, 3aTeM NpH-
rotoBasior 25 Ma pactBopa 209 YIJIEKHCJIOro HaTpHs M
MeJJIeHHO TPHUJIHBAIOT €ro B MEpPBLIH PacTBOp NpH TeMnepa-
Type 35—40°, Bce BpeMs MOMeELLUHBAsA,

INoMelyBanne npojo/kaloT B TedeHue 10—15 MHHYT.
IMonyuennyio Maccy cHayajla HarpeBaioT Npu TeMmeparype
40—50°, a korza oHa BBICOXHeT, NPOKAJHBAIOT NpPH TeMIle-
parype 4000. JInsi MONHONH OYHCTKH OT MPHCYTCTBHS cCoJeil,
TJIaBHBIM 06pa3oM  CEPHOKHCJOrO HAaTPHs, NPOKaJeHHYIo
KpacKy CHOBa NPOMbIBAIOT, GHJIbTPYIOT H Cywar IpH
40—500.

XuMHuyecKkuil mpoLecc NPoTeKaer B ABe CTaAHH:

1. FeSO; 4+ Nay,CO; = FeCO; + Na,SOy;
2. Aly(SO,)s + 3NayCO; + 3H,0 =
= 2A1(OH); + 3Na;SO, + 3CO,.

Ipu npokanuBanuu Ao 4000 yriekucioe Xese3o H FuA-
par OKHCH aJIOMHHHS NIEPEXOAAT B OKHCJBL. :

TakuMm '06pasoM, KOPHYHEBBHIH Mapc SIBJISIETCA ‘CMEChIo
3aKHCH 2Kesle3a M OKHCH aJIlOMHHHS:

2A1(OH); — Al,O3 + 3H,0
FeCO; — FeO + CO,.

TTpuMensieTcss 3Ta KpacKa HCKJIOUHTENbHO JJIS XyHOMKECT-
BEHHBIX Lenef. .

Mepsika — OCHOBHAsl YKCYCHOKHC/Iasi COJIb MeJH:

Cu(CH;3CuO), - Cu(OH), - 5H0.

TonyyaloT MeAsiHKY CJAeRYIOLHM 06pa3oM: B ONHOM CTa-
KaHe pacTBopsiioT 25 r MeaHoro Kymopoca B 200 ms BoAp!
npu Temnepatype 50—600, B apyrom crakane — 6,5 ma1 6%
pacTBOpa e[KOro HaIpa, B TPETbEM CTakaHe —2,5 Mu pac-
TBOpa 24 Y% enkoro HaTpa.

B pactBop MenHoro Kymnopoca MeIJIeHHO, BCe BpeMs MO-
MewnBasi, npuauBaior 6,5 Ma pacrBopa 6% exkoro Hatpa.
Tlo oKoHYaHMM MPWIHBAHMS €IKOTO HaTpa MPOAOJKAIOT Ile-
pememnBaHHe B TeyeHHe 5—10 MHHYT, A0 Tex mop, NoKa
JKUAKOCTb He TPHMET 3eJeHOSIG/IOMHYI0 OKpacky. 3atem
JKMIKOCTH JalOT OTCTosiThcsi B Teuenue 10 mumyT. Bepxamit
CJI0il JKMIKOCTH CAMBAIOT, H OCaZOK NPOMEIBAOT 3 pasa BoO-
noi (MeTONOM HeKaHTalH).
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B nepsoit crammmr mnpouecc mpoTekaer no caeaylowleMy
ypaBHEHHIO:

3CuSO, + 4NaOH — CuSO, * 2Cu(OH), + 2Na,SO,

Tocse nocnenHero oTcranBaHus (AeKaHTalHH) K OCAAKY
npubasasior 2,5 Ma pactsopa 249% enkoro Hartpa. [Tonyued-
HOe BELLECTBO BHOBb Pa3MELINBAIOT B TeueHHe 15 MHHYT, mo-
Ka 0CaJ0K He H3MEHHT CBOH LBeT H3 3eJIeHOSIGIOUHOrO B He-
6ecHO- ro.ny60n

Bo BTopoit cramuu npouecca MOJIHOCTBIO  OCaXKIaeTcst
rMAPAT OKMCH MeIH M B PacTBOpPe OCTaeTcsi CEePHOKHCIBIH
HaTpHi:

CuSO, - 2Cu(OH), + 2NaOH — 3Cu(OH), + Na,SO,

JIns ynafieHHsi CEPHOKHCJOrO HaTPHsi NOJyYeHHBI THi-
paT OKHCH MeId NpPOMBIBAIOT HECKOJbKO pa3 BOAOI, 3arem
(unbTpytorT. Ha ¢uabtpe ocagok o6pabatbiBaior 6 Ma koH-
IleHTPHPOBAHHOI yKcycHoil KueaoTsl (60—80% kpemoct).

O6pasyercst OCHOBHasl YKCYCHOKHCJAsl coJib (MedsiHKa),
KoTopast pacTBopsieTcst B BoAe. PUALTPAT OCTABASAIOT CTOATH
JI0 TIOJIHOH KPHCTaJJIH3aLUH COJMH:

2Cu(OH). - 2CH;COOH 4 3H,0 »
— Cu(CH3COO), - Cu(OH), - 5H,0.

Ionyuennyio Mezmm(y uapTpyIOT M npocyu.msalor NpH
Temneparype 50—60°0.

Mensiika B YHCTOM BHAE He NPUMEHSETCH. ]:e CMeLINBAIOT
¢ CBHHLUOBBIMH WJ/IH LMHKOBBIMH Geauaamu 1:1, Toraa oHa
npuo6peraer xopolune csoiictBa. OkpallleliHble €0 npeame-
Thbl COXPaHSAIOT CBOI 1BeT B TeueHue 10 ser u Gosee.

JKeaTblii cBHHUOBBIE KpoH, Bce Kpowbl B CBoeM cocTaBe
CONepXKaT XDOMOBbie COMH. KpackH 3TH HMEIOT LIHPOKoe
NpPHMEHEHHe B MaJIsiPHOM Jene.

B crakan HajausaioT 50 ma 10% YKCYCHO#t KHUCJIOTH H
25 r riiera (okuch cBuHI@ — PbO), Bce Bpems nomeiunsas,
noka cMmechb He moGesieeT. O6pasylOTC YKCYCHOKHCIbIE COJH.
Ecan Macca 3arycreer, To NPHAHBAIOT BOAY.

Bo BropoM crakake B 40—50 MJa ropsveil Boxbl paciBo-
pAIOT 8 T ABYXPOMOBOKHCJIOTO KaJIHsl Wd HAaTPHS M K 5TOMY
PacTBOpy MEMICHHO NMPHJAHMBAIOT 3,2 KPenKoil cepHoil KHcJo-
Th. Korza cMech OCThiHeT, ee MeAJIEHHO BJHBAIOT NPH mepe-
MeLIMBaHHK B COCYJ C YKCYCHOCBHHIOBOI COJBIO.

B pesynbrate B3aMMONEHCTBHS IBYX COJeil — OCHOBHOI
YKCyCHOCBHHLIOBO/ H XPOMOBOH 06pasyercs . e/Thlil KpoH,
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UBET KOTOPOTO MOMET KoJIeGaTbCsi OT JMMOHHOrO 10 opaHike-
BOro. DTO 3aBUCHT OT KOJIHYECTBA CEPHOKHCJOrO CBHHLA B
Kpacke. [ToayuenHblll KPOH OT(HILTPOBLIBAIOT, NPOMBIBAIOT
H mocsle OTCTAaHBaHUsS Cyllar.

CMelnBas ¢ Mac/oM, OJy4aloT XOpOLIYIO KPacKy, yCToii-
YHBYIO K CBETY.

Hopnucruiit caunen, B crakane ¢ 30 M BOAB PacTBOPAIOT
10 r flonucroro Ka/us, B APyroM crakaHe pacrsopsior 10 r
a30THOKHCJOTO MJH YKCycHOKHcsIoro cBuhua. OGa pactBopa
CJMBAIOT B TPeTHI GOMBIIOHK CTakaH, riie ¥ MPOHCXOAHT pe-
akuusi. BbinajaloT  sIpKo-KeATble  KPUCTaibl  HOZHMCTOro
CBHHL:

2KJ 4 Pb(NO3) , - 2KNO; + PbJ,.

PacTBopy naloT OTCTOATLCA, a 3aTeM CJHBAIOT C 0CajKa.
MoyueHHylo KpacKy NMpoMEIBalOT 2—3 pasa K nocjie Kaxzaoi
MPOMBIBKH JalOT orcrodTbesi. [ocie nocnenteil aekautauuu
Mpo3paylylo >KHAKOCTb CIMBAIOT M OCAafOK CyWIaT NMpH TeM-
neparype 50—60°. BoicylleHHYI0 KpacKy MOMeILalT B Npo-
GHPKy M NMPHIrOTaBIHBAIOT MaC/ISHYI0 H/IH aKBAPENbHYIO Kpa-
CKy.
Baanduke, brandukec — Gesas kpacka, ee  XUMHYeCKHil
coctaB BaSO,. Buauduxc mnpumeusietcs Ajs MOJyYeHHsI
IVIAHLEBOH H MaToBOil GyMmaru,

B crakane mpurorosastor 150- ma pactBopa 3% XJa0pH-
croro 6apus, B ApyroM crakaie — 150 mJa pacrBopa 6% cep-
HOKHMCJIOTO HaTpHsi. PacTBOp CepHOKHC/IOrO HaTpHs Harpepa-
10T 10 60° ¥ MeAJIeHHO B Hero BJIHBAIOT PacTBOP XJOPHCTO-
ro Gapus.

[MonyuyenHelil 6jaHbHKC OCTaB/SAIOT CTOATh B TEUEHHE He-
CKOJIbKMX 4acoB, IOCJE Yero CJIMBAIOT MPO3pauHbIi pacTBOp.
Ocaflok MOACYWHBAIOT Npu Temnepatype 50—60°.

Moayuenne GepamHckoii Jna3ypu. B crakan Haampaior
20—30 ma 0,IN pactBopa XJIOPHOro KeJse3a HJH Kesle3HbX
kBacuos. [Tocne npuGasierns 1—2 ma 0,1N pacrsopa xeJe-
3HCTOCHHEPOAHCTOrO KaJHsl XXKHAKOCTb MTHOBEHHO OKpallH-
BaeTcsi B CHHHMi1 LBer, uT0 OGbscHseTcs oGpasoBaHHeM
TaK Ha3biBaeMoil GepJHHCKOH J1a3ypH:

4FeCl; 4 3Ky | Fe(CN)s |~ Feq Fe(CN)g) s+ 12KCL

Bep/inHcKas J1a3ypb — IeHHass Kpacka.

TNpuroToBenne cyxux akBapeabHbix kpacok. B dapdopo-
BYIO YallKy HaJMBaIlOT 6 BECOBBIX YacTeil BOALI M HAChIMalOT
7 BECOBBIX yacTeil AEKCTPHHA, TILATENbHO CMELIMBAKOT M Ha-
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rpeBaloT Ha C1a6OM OTHe JO TMONHOrO PacTBOPEHHS HEKCTPH-
Ha. K sToit Macce npu6aBssiior 6 uacTelf KpaxMaJbHOil ma-
TOKHM HJIH Mella U HECKOJIbKO Kamesb 59% KapGoJIoBoit KUC/IO-
Tol. Belo Maccy TwaressHo pasmeinnBaior B daphopoBoM
THIVIE WIH YallKe, YTO6bl He GbIO KOMKOB M KpynuHOK. Kor-
[ia cBs3ylollee BellecTBO GyleT XOpPOLUO pacTepTo, B HEro
npHOaBJSIIOT KpacALMil MHIMEHT B MPONOPLUH: !/3 CBA3YIO-
Iero BellecTBa  %/; Kpackn. CHOBa XOpOLIO pa3MeLIHBAIOT
B TUNVIE [0 Tex MOp, MOKa Macca He MpUMeT OAHOPONHYIO
CTPYKTYPY M OKpacKy. CBsisyiolliee BEILECTBO 3aroTaBJIH-
BaETCsl CPasy Ha HECKOJbKO pa3/IMYHBIX Kpacok. Pacrepryio
CMeCb MOAOrPeBaldT Ha BOAsAHON GaHe Npu TemnepaType
35—40°0 1o Tex mop, MOKa OHa He 3arycTeeT. 3aTeM ee IO-
MeILAloT Ha CTeKJo M LiNaTeJeM BHIDABHHBAIOT B BHAE Y3-
koli moJocku. Kpacka Hauunaer 3aTBepaesatb. Hoxom ee
PEXYT Ha KYCOYKH M OCTaBJAIOT Ha CTeKJe A0 CJeAYIOLIero
nus. Korza kpacka OKOHYaTeNbHO BHICOXHET, ee 3aBEPTHIBA-
10T B NMEepPraMeHTHylo GyMary Wi ¢oJsry.

“dayopecunpyiolse BelecTBa

@anyopecueHuneil HasbBaeTCs CBeYeHHe Tesa, BO3GYXKAa-
eMoe MOCTOPOHHHM HCTOYHHMKOM CBeTa.

CyliecTByloT 3aMeuaTelibHble (JIyopecuupyIOLIHe Kpa-
CKH — (uryopeclienH, 303HH H Ap-

Pacrsopute 1 r ¢ayopecuensa B 100 ma 109% BoaHoro
pacTBopa eIKoro HaTpa (pacTBOp He NO/DKEH GBITb MYTHBIM),
| MJI Takoro pacTBopa MOXHO cMellaTb. ¢ 50000000 Ma
BOZH! M TOJNYYEHHHI pacTBOp BCe eiue GyAeT (JyopecuHpo-
BaTb JKEJTOBATO-3€/IEHOBATHIM IIBETOM.

3ameTHoil (ryopecueHineii npu nefcTBHH yabTpadHOIe-
TOBBIX JIyyelt KBapleBofi JaMnbl 06J1afalOT TaKkKe pacTBOPh
XHHHHA W aKpHXHHa,

C'rapeﬁman CHHTETHYECKasl KpacKa

ATy KPacKy MOXKHO JIETKO MOJY4HTh B aGopaTopun. 1 M
pacnyiaBjieHHOTo (heHOJIa BJIHBAIOT NO KaIJISIM B CTAKAHYHK €
10 mar asorHoit KucsoThl (yn. Bec 1,3). )KumkocTb mocross-
HO TNOMELIHBAIOT CTEeKJISIHHOM MaJIouKoii, a 3aTeM HarpesaioT
B BBITAXKHOM WKady A0 kuneHus. IIpu oxnaxcaeHud Bhina-
JalOT XKeJIThie KPHCTa/lIbl NHKDHHOBOH KHCJIOTH, HHaye Ha-
3biBaeMoit TpuHuTpodeHoMOM. BriepBhie oHa Gbiia MosyueHa
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emle B 1771 rony u ABAseTCH, TAKAM 06pa3oM, OIHON H3 CTa.
peilinX CHHTETHUYECKHX KPacoK.

TTuKpHHOBas KHCJIOTa He TOMbKO Kpacka, HO M B3pbiBYa-
Toe BelllecTBO. B riepBylo MHPOBYIO BOHHY OHAa NMpPHMEHAJIACh
J1A HaUMHKM cHapsnoB. [TukpuHoBas kucsiora B Buge 2—3%
BOLHOTO PacTBOpPa — Xopollee CPeJCTBO NMPOTHB OXKOrOB.

Menannn

Menanud (CsHsNO;3) — nurMeHT, oKpalMBaoLnil KOXY
u BoJlocH!, JIeTHHIt 3arap MosiBJseTCS B pe3yasTate 06pasoBa-
HHSl B KOX€ NOBHIILIEHHOTO KOJIMYecTBa MesnaHuHa, LIBer phI-
JKHX BOJIOC 3aBHCHT OT MPHCYTCTBHS B HHX OKHCJIEHHOTO, 60-
Jiee CBETJIOTO MeJaHHHa.

IpeBpallieHHe TEMHbIX BOJIOC B CBETJ/ILIE TIPH [OMOILH TIe-
PeKHCH BOLOPOAA, OKHMCJSAIOWEA MeJaHHH, MOXHO NMOKa3aTb
MyTeM CJefyIOWEro onuiTa. BepyT npsiab IOMMHHBIX TEMHBIX
BOJIOC ¥ MOTPYKAIOT Ha ABe TPeTH B 60KaJs ¢ 39 NEepeKHCbi
BOAOPONA, K KOTOPO# MpHGaBIEHO HECKOJLKO MJ MEepruapo-
Jis1.-Korza BoJIOCH! CTaHYT pHRKEBAaTHIMH, HX HA 2/3 W3BJeKa-
IOT H3 PacTBOpa, a HHXKHIOW TPeTh MojaBepraior Gojee AJIH-
TeJIbHOMY BO3ZleHCTBHIO pacTBopa. IToTOM BOJIOCHI NPOMBIBa-
for B Bofe. Ta yacTb mpsii¥, KOTOpas He COMpHKacajiach C
NEePEKHCbI0 BOAOPOLA, OCTaeTcs TEMHOMH, CPenHds 4YacTb —
PBIXKEET, a KOHel, TPAAM CTAHOBHTCS COBEpIIEHHO GeJbM.

; JlpakonoBa KpoBb

JIpakoHOBO! KPOBbIO HAa3bLIBAIOT CaMBIf DacMpoCTpaHeH-
HBIfl U3 PTYTHBIX MHHEDaJOB — KHHOBaphb (ApeBHerpeyeckoe
HasBaHHMe «KHHa6ap» — ApaKoHOBa KpoBb). MHHepan 3TOT
HMeeT KpoBaBoO-KpacHblil 1BeT. KunoBapb — XuMuueckoe co-
enuHeHHe PTYTH ¢ cepoil, IIpu HarpeBaHWM NO HECKONbKHX
COT IpadycoB KHHOBapb JIErKO B3aHMOAEHCTBYET C KHCA0PO-
JIOM BO3JyXa — BBIAE/NAETCS CEPHHCTBIN Tras H MOJYYaercs
MeTaJIHyecKast PTyThb.

KuHoBapb HCNOJIB3YIOT A/IA TPHTFOTOBJNEHHST KHHOBAPHBIX
KPacoK: XyIOXECTBEHHHIX M TeXHHueckux. Jlyumme copTa
KPacHOi# pesuHb! OKpallleHbl KHHOBapHO# Kpackoit. M3 kuHo-
BapH NMPHTOTOBJSIOT JyYIiHe KPAckKH Asi MOABOAHBIX YacTedt
MODCKHX CYZOB.



MOJIUMEPDBI

BBICOKOMOJIEKYJISIPHBIMU  COEIHHEHHSAMH, HJIM TOJMMepa-
MH, Ha3bIBaIOTCS COENMHEHHs, MOJIEKYJbl KOTOPEIX COAepxKaT
THICSYH H [a)Ke MHJITHOHBI aTOMOB.

BHICOKOMOJIEKYIIPHblE COENMHEHHs Pa3le/fAloTcs Ha ABe
TPYNIEL: TPHPOXHblE M CHHTETHYeCKHe moJuMepbl. K umcsy
BaXKHEHIIHX NPHUPOLHBIX MOJHMEPOB OTHOCATCH NEJUII0JIO033,
KpaxmaJ, 6eaku M Ap. K CHHTETHYECKHM — M/IacTMacCH, XH-
MHYeCKHe BOJIOKHA, CHHTETHYeCKHH KayuyK H pasjHdHBle
CMOJIBI.

CHHTEeTHUECKHE TNOJHMEpHl MOJYYaloT NBYMS OCHOBHHMH
MyTAMH: METOAOM MOJIMMEPH3AaLUHH H METOJOM TMOJHKOHIEH-
cauun, TToiuMepusauueil HasbBaeTCsl peakUHs COeNHHEHHS
Mexay co6oil MOJIEKY/T ONHOTO M TOTO XKe BellecTBa B OLHY
monekyny. IIpuMepoM peakuuH NMOTHMEpPH3aLHH MOXET Cly-
XHTh peakuusi 06pasoBaHHA NOJHOITHJICHA MOCPEACTBOM INO-
JIMMepH3allik HH3KOMOJIEKYJISIPHOTO STHINEHA:

nCH; = CH, - (CH, = CHy)n.

TlonuMepu3auusi He CONPOBOXKNAETCS BHIENEHHEM KaKHX-
nu60 aTOMOB WM rpynn. MoHoMep M MPOAYKT €ro MoJume-
DH3aIMH HMEIOT OLHH M TOT e SJieMeHTapHHlil cocTas. [TpuH-
LUMOHAJbHO PeaKuuss TOJHMepH3alHH TMPOHCXOAMT 3a CHeT
paspbiBa IBOAHBIX CBsiseft.

TlonyyeHue MOJHMEPOB METONOM INOJHKOHAEHCALHMH CO-
NpOBOXKIAETCS OTLIEMVIEHHEM IIPOCTBIX MOJIEKYJ BOIBI, aM-
MHaKa, CIHpTa, KUCIOTH M Ip. B KauecTBe mpuMepa peakuuu
NOJIHKOHJIEHCAUMH MOXKHO TIDHBECTH DeaklHio 06pa3oBaHus
CJIGIKHBIX 3(HPOB H3 OKCHKHCJIOT:

OH (CH,)xCOOH ++HO (CH,)xCOOH... -~
-> HO (CH,) xCOO (CH:) xCOOH -+ xH:O.
MeToJIOM MOJHKOHAEHCAUHMH MOJYYaloT Pas/HyHble BHIM
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nnacTMacc (6aKesmHT, MOUEBHHO-(OpMasbaerHIHble CMOJHI,
AJKHIHBIE CMOJILI M IP.). KaMnOH, HeiJIOH, HEKOTOpEe BHALI
Kay4VKOTIONOGHBIX MaTepHanoB (THOKayuyk) M Tp.

B 3TOM pasnente npuBeneHEl HeKOTOPHIE NMPOCTHIE OMBITHI,
KOTOpbIe MOTYT OKA3aTbCs MOJIE3HBIMH TPH MPOBEEHUY JIeK-
uuk 1 GecenHa TeMy: «BHICOKOMONEKYIApHble COSJMHEHHS M
HX NpPHMEHEHHe B TEXHHKE».

Trokaywyk

Kayuyk mosiyyaloT B TeXHHKe DasHUHLIMH MeTONAMH: H3
STHJIOBOTO CNHDTA Yepe3 NMBHHMI mo Merony C. B. JleGeme-
Ba, M3 ra3oB KpekuHra Hetu mo Meroay B. B. Buisosa, us
auerusena no meromy H. J. 3emunckoro u A. JI. Kne6anu-
CKOTO H Ap.

Onuvm H3 BHOOB KayuyKa sIBJSIeTCS THOKAVUVK, HJIH THO-
nnact. TlosyyaroT ero npu HarpeBaHHH AUXTOP3TaHA C MOJH-
CyJbGHIAMH UIEJOYHBIX METaNJIOB. B NpOMBILIIEHHOCTH Ta-
KOH Kay4yK Ha3bIBaeTCi THOKOJIOM.

YpaBHenne peakuun o6pasoBaHHs THOKaydYyKa MOMHO
3amnucath Tak: .

CICH; — CH,Cl 4 NaS.Na = CICH,CH-S.Na + NaCl
CICH» — CH.R.Na + CICH, — CH.Cl =
=CICH,CH,S,CH,CH,Cl 4- NaC]

CICH; — CH.S,CH» — CH.Cl +:NaS,Na =
= CICH,CH,S,CH,CH,S,Na 4 NaCl
HT I

Peakuust npoTekaer mo cxeMe JIMHEHHOH KOHIAEHCALHH,

MoayunTs THOKAayYyK MOXHO B JIaGOPATOPHBIX YCJOBUSIX
caenyiomum ob6pasom. B crakane Ha 200 Mi, copepxKaueMm
100 mx1 BOaBI, pacTBOPSAIOT 4 T enxoro Hatpa. Pactson Harpe-
BAaIOT N0 KHMNeHHs M nobasjsior 7—10 r cepHoro usera ko
TeX mop, Moka He pacTBopHTcs Bcs cepa. ITo Mepe HarpeBa-
HHSl LBET PacTBODA CTaHOBHTCA KOpHuHeBBIM. OxsanauB pac-
TBOp Ho 80°, no6asasitor 20 MJI OMXJIOPITaHa H NPOLOINKAIOT
HarpeBaTb NpH TeMmnepaType He Bbille 83° (MUXIOP3TaH Jyy-
e no6aBA9Th no 4actaM). [Tocne okoHYaHHd peakuuu oG-
pasyercst ry6uaThlif 3JaCTHYHBIA OCaJOK THOKOJA.

THOKOJI HCTIONb3YeTC B aBHAIIMOHHOI, MOMHTpadHuecKoH,
XHMHUYecKo# mpombiuieHHocTH. M3 Hero roTtoBsT oGK/IamKu
XHMHYECKHX annapatoB. THOKOJ HCIOJBL3YIOT AJs MoJyYe-
HHSl 3alUUTHBIX NOKPLITHA Ha TKaHH, HaNpHMep a3pOCTaTHOH,
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HenmpoHHIaeMoft IS BOXOPOXa M rejus. [OTOBAT M3 THOKOJA
H GBITOBhIE H3JENHS,

OTKpLITHe cepbl B BYJIKaHH3HPOBaHHOM Kayuyke, B mpo-
GHPKY MOMEIIAIOT HEeCKOJbKO KYCOUKOB peaunbl. [Tpn Harpe-
BaHHH PE3HHHl BHAENSETCS CepoBOAODOA, KOTOPHIH MOXHO
OTKPHITb IPH NMOMOWIY GYMaXKKH, NPOMHTAHHOR KakKoH-nu60
pacTBOpHMO/i B BOAE COJIbI0 CBHHLA, ByMaxka npu 3ToM
yepHeer.

Kayuyx pacreopsercs B Gensune, [ToMectute B nNpOoGHPKY
HECKOJIbKO KYCOUYKOB KayuyKa M HaJefiTe B Ty e NPOGHPKY
GensuH. Uepes CyTKHM KayuyK PacTBOPSETCA C c6pasoBaHHEM
PE3HHOBOTO KJesl.

Kayayk umeer HempemeabHbifi xapaktep, Pa36aBbre He-
MHOTO pe3HHOBOro kJjesi GenauHoM. YacTb pacrBopa B36o.-
Tafite ¢ GpoMHO# BOZOK — Okpacka Gpoma ucyesaeT. Takod
2Ke pe3y/IbTaT MoJydyaercsl NPH B3GaJNTHIBAHHH PacTBoOpa Kay-
YyKa C MapraHuoBOKHCIHIM KaaueM. Okpacka-KMnO, ucue-
3aeT. OTH IBe peaKUHMH ABJAIOTCA KaueCTBEHHEIMH peaKlus-
MH Ha JBOHHYIO CBSfi3b.

Henonumepusauus kayuyka. B HeGo.bwoit mpo6Hpke ¢
OTBONHOM TPYGKOHl Harpemalor HeMHoOro kKaydyka. O6pasyio-
muecs mnapoo6pasHele NPOAYKTHL OTBOAAT B HPOGHPKY,
OXJIaXKaeMylo B CTaKaHe C BOINOH, Tle OHH KOHIEHCHPYIOT-
cs1. TlonyueHHBIAi TPONYKT HEMOJNMMEPH3AUMH TDENCTaBJISET
co6oto u3onpeH. J[BofAHbIE CBA3H B 5TOM COEAHHEHHH MOXHO
06GHaPYXHTb NIPH MOMOILH GPOMHOM BOALI HJIIH pacTBOpa Map-
raHuoBokucIoro Kamus. O6a pacTBopa NpH B3Ga/ThiBAHHU
C H30MPEeHOM OGecIBeIHBAIOTCS.

TepeBoniomeHHe KHHOJNEHTH

TMocnenHre Kanpsl NPOMENbKHYIH Ha 9KkpaHe. B 3ase 3a-
XKrJH cBeT. B3aBosHOBaHHEIE QHIBMOM 3PHTENH MOKHAAIOT KH-
Hoteatp. Ho npocMOTpeHHO MMH KHHOJIEHTE TPeACTOAT ellle
COTHHM CEaHCOB, NOKAa OHA He M3HOCHTCH HAaCTOJBKO, YTO Me-
XaHHKH He CMOTYT yXe «KDYTHTb» ee.

Co Bcex konuoB Coserckoro Coi03a TaKHe OTXUBIIHe
¢uabMb CTeKaloTest Ha ckaafabl. Toabko B Mockse nx exe-
ronHo Hakanausaercs cBbiule 400 ToHH. Uro nemator ¢ 3Toft
Maccofl JIerKoBOCIIaMeHsIoIlerocst MatepHana? Paubine ero
CXHHra/li B CNELHaIbHEX TIeyax. 310 HeyMoJHMO TpeGoBa-
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JI1 MHTepecH MoxkapHoil 6esomacHocTH. A cefiuac Ha MOCKOB-
ckoil ¢abpuke «3apsi» mAs CTapblX KHHOJEHT HalIH HOBOE
npumenenue. [lnenka pasMartbiBaeTcs ¥ morpvxaerca B BaH-
HBI C TOPAYMM 29% pacTBOPOM Iuesoud. 3nech B TeueHHe
JIBYX MHHYT CMBIBAIOT 3MVJIbCHIO. CMBITYIO 3MVJILCHIO Tocse
psila omepauuii NpeBpaILalOT B CTYCTKH OTXOIOB, codepKa-
wux cepe6po. Mx oTnpaB/asior Ha Apyroe MpeanpusiTie AJs
H3BJIeUeHHs1 yucToro cepe6pa. A mJeHKa NPOMbIBAeTCs YH-
cTOil ropsiueil BOLOH M MpeBpallaeTcsi B pas/IMyHbIE H3MENHS
(rpe6HH, pacyeckH, MyapeHHLbl, mopTcHrapsl u Ap.). Ilien-
Ka NpeacTaBisieT co6oi0 MOJHMep-HHTPOUEJTIONO03Y.

Crapasi KHHOJIEHTA HAYHHAET HOBYIO JKH3Hb, HOBYIO CYX-
6y. MoxHo Jierko B J1a60paTOPHH WM AOMa OUHCTHTb KH-
HOJIEHTY OT CBETOUVBCTBHTEJILHOTO CJIOS, ONyCTHB ee B 2%
pactsop utenoyu. ITneHka Xopowo npoMbIBaeTcsi BOLOI H
BBICYLIMBAETCS Ha BO3AYXe.

W3 n/ieHKH MOXKHO TMPUTOTOBHTH HHTPOJAK, HHTPOKPACKR,
HHUTPOKJIEH IJIA KOXKH.

JLnist MpUroTOBJIEHHsT HUTPOJIaKa B MPOGHpPKE NMpH nepeme-
UIMRAHWN CTEKNSHHON Ta/louKol pacTBopsioT B cMecH 80%
auetona u 20% 6eH3osma WJIH amMuianerata KHHOGOTOMJIEH-
Ky [0 TexX nop, MOKa JIaKk He NMPHMeT KOHCHCTEHLHIO TJIHIe-
puHa. TIpHroTOBNEHHEIM JIAKOM MOXHO TOKDHIThH MeTaJlTHye-
CKYIO HJIH [ePEeBFHHYIO NIOBEPXHOCTD.

JIJ1s MPHrOTOBJIEHHS: HHUTPOK/IEs B PacTBOP HHTPOJIaKa
Jfo6aBasioT HemMHoro kauuhon (npubansnTenbiio okoso 20 %
OT Beca B3ATONH KHHOMJIEHKH). [Tpy moMouiy mpHroToBJeHHO-
ro KJesi TMOKA3bIBAIOT ONEPaLMio CKIEHBAHHA Mexay coboi
JBYX JIOCKYTOB MATKOW KOXKH (XpoMa, wespo H np.). Jas
3TOrO JIOCKYTH CMasbIBalOT CO CTOPOHBI Me3JIpOBOi  YacTH
MOJyYeHHbIM KJeeM H MPOIVIaXKUBaT HarpeTsiM go 80—100°
YTIOTOM HJIH KaKHM-JHO0 cocyzoM c ropsuefi Bogofi. I[Tocre
OXJIaXKIAEHHS] MOXHO I10Ka3aTh NPOYHOCTb NOJYYEHHOTO KJjee-
BOTO ILBA.

JIns1 TPHrOTOBJMEHHS Jlaka B PAcTBOD KHMHOIUIEHKH BBO-
JAT HEMHOro CINHPTOBOrO PacTBOpa KaKOro-lu6o OpraHHde-
CKOro Kpacuressi (poaaMHHa WJH Ap.).

HaroTosnienne KpacuTeds Jsi KOXH, aBToMoOWJefi H
ZPYTHX TEXHHYECKHX lieslefi MOXHO MOKa3aTh NyTeM PacTHPa-
HHSl JlaKa C HEKOTOPHIM KOJIMYECTBOM OKHCH XpOMa, CaXH,
OKHCH UMHKa HJH APYroro mMrMeHTa.
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PenondopmanbaernaHpie CMOJbI*

®denondopManbernaHble CMOJE NOJNYYAIOTCS NPH MOMH-
KOHIeHCalUHH (eHosa ¢ GpOpManbAernaoM B MPHCYTCTBHH KH-
cJI0T M wWesoyell, Peakuus npoTekaer mo cxeme:

OH OH
PN
Macmos |+CH0H\ k -~
N/ /

CH,OH \CH,
R N\ —CH,— ——/\—CH,: —/\
Wow | L0 Uon
: | o Ja

HpO}lyKTbl KOHIEHCAUHH, TIOoJIyueHHbe B KHCTI0it cpene,
Ha3bpIBAlOTCA HOBOJMAaKaMH. HOle‘leHHble e B LIeJOYHOMH
cpene HasbIBalOTCH 6aKeJlHTaMH, CTPOeHHe 6aKeJuTOB
J0 CHX NOp e€llle OKOHYATEeJNbHO HEe HCCJAENOBAHO. O,ZLHa H3
BO3MOXHBIX CXE€M CTPOCHHA OCHOBHO{1 yacTH GakejHTa cJje-

nyroLasn:

OH OH
............. |/I\ ~CH,— ’/ I\‘ CH,——
(™
CH, CH,
I /I\

o Oen—

* Jlns KenaioWHX NOAPOGHO MO3HAKOMHTbCA ¢  (enondopmanbae-
CHAHLIME cMonamu pexomernyem kuury . C. TMerposa, B. H. Pyros-
ckoro, M. M. Jlocesa «TexHo/OrUA CHHTETHYECKMX CMOJ M MJacTHue-
‘CKHX Maces, M. —Jl., 19
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Moayuenne HoBONAUHOM CMOJBN (KHCAOTHAs NOJHKOHAEH-
canmksa). 50 r kpucransinyeckoro tenona, 35 r ¢opMannua u
0,5 MJ1 CONSHOM KHCIOTH CMELIMBAOT B KoJbe Ha 250 M,
CHa6>KeHHOIi O6paTHBIM XOJOLHIbHHKOM, M CTaBAT Ha BOASA-
Hylo Ganio. IIpuMepHo yepes mosyaca B pesyabraTe GypHOIt
peakuHH XKUAKOCTh 3akunaer. Koa6y HeMeAJIeHHO CHHMAIOT ¢
6anu, M KaK TOJbKO peaklHs 3aTHXHET, CHOBA NOMELIAoT Ha
BOAfIHYIO GAHIO ¥ NMPOJOMKAIOT HarpeBaThb A0 PacCJOeHHS
CMeCH Ha JiBa CJIOA: B BEDXHEM CJloe — BOAA, B HHIKHEM —
KOHISHCALHOHHAsT cMoJsla. 3aTeM BCe M3 KoJGbl BLIIMBAIOT B
dapdopoByio yallKy H N0 OCTHIBAHHH BOLHEI CJOH CIHBAIOT,
a HHXKHUA MENJICHHO HarpeBaloT HAa MAc/sSHON WM BO3AYLI-
HOMl (XOpOINO Ha 3J1eKTPUUECKOil) GaHe, HOBOAS TeMmepaTy-
py nocreneHHo 0o 200°. [TosiBasiiowlasics BHayaje MeHa Hcye-
3a€eT, KaK TOJILKO HCMapsATCA OCTAaTKH BOABI, M INOBEPXHOCTb
CMoJIbl CTaHOBHTCA riafkoil. Eute ropsuyio cMony BHUIHBaIOT
Ha JucT xecTH. TTocie oxiaMIeHHs CMOsMa 3aTBEPHAEBAET W
NPHHHMAET CBETJIO-XKeATyl0o oKpacky. CMosma pacTBopuMa B
criupre. Brixog — 45 r.

Moayuenne Gakeanra (lMENOYHAS TONHKOHJEHCAUNS).
IMonyyenne Gaxeanta COCTOMT M3 IBYX CTafuii: TOJyuyeHHe
pacTBOPHMOTO MpOAYKTa KOHIEHCAlHMH; MpeBpalleHHe (cre-
KaHHe) B HEN/aBKyl0 HEPacTBOPHMYIO (opmy.

1. ITonyyenne pacTBOPHMOrO NPOAYKTA KOHIAEHCALMH Be-
JYT TaK Xe, KaKk W NpH NMOJYYeHHH HOBOJAaKa. B konGe c 06-
PaTHbLIM XOJIOAHJBLIHKOM HarpeBalOT Ha BOAsAHOI 6aHe cMech
(enona kpucrasanyeckoro — 50 r, 38—409% topmanuHa —
50 r u 259% ammuaka — 5 r. ITocie o6pasoBaHus AByX CJio-
€3 CMecChb BHUIHBAIOT B (aphopoBylO Yaillky H MO OXJaXKnue-
HHH BEepXHHil CJIOfl CaMBAIOT, HMXHHE CJIOH (MPOLYKT KOH-
JIEeHCauuH) NpOMBIBAIOT N0 HefiTpanbHOl peaxkuwd. Ipu Ha-
rpeBalHM 3Ta CBETJIO-XKeJATas CMOJa CTAHOBHTCA IKHHAKOM.
CMona pacTBOpHMa B clupTe, aueroHe. Breixox — 60—65 r.

2. s npeBpallleHHs] MIaBKOrO B PacTBOPUMOTO NMPOAYK-
Ta KOHJEHCAlUHH B GaKeNHT ero 06e3BOXKHBAIOT OCTOPOXKHBIM
HarpeBaHHeM C MepeMelliBaHHeM Ha BONAHOM GaHe MpH TeM-
nepartype He Bbille 60° (Jydile BCEro 3TO0 CAGNAThb NpH He-
6oJbILOM Bakyyme). Pasnus cMosly B POGHPKH, ee CreKaioT
(mosMMepH3YIOT Jajice) B TepMOCTaTe HJM Haj JCKTpOJaM-
noil B ac6ecTOBOM KOXYXe, TO6GHBasiCb paBHOMEPHOTO NMporpe-
Bauus, BHavane npu 60—70° (8—10 wacoB), 3aTem 1pH
80—90° (4—5 uacoB) M 3aKaHyMBaIOT mpouecc npu 00—
1200, korna GakesHT Jerko GyneT H3BJeKaTbCA U3 NPOCHDKH.
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Brixon TBepAOro HemIaBKOIO H HEPACTBOPMMOIO NPOAyKTa —
50 r.

Jlns neMOHCTpalHH noJiyuedHs GakeIHTa Ha ypoxe 3a
20—30 MHH. MOXKHO MPOBECTH B CJELYIOILESM BapHaHTe.

25 r denona pacmiasiaioT B dapdoposoil yallke, 3areM
BHOCAT 2,56 T pacrepToro B CTynKke eiKoro Hatpa u 13 Mi
40% popmanuna. IIpH MOCTOAHHOM MepeMeIHBAHHK CTEKASH-
HOM MaJIoYKOH CMeCb HarpeBaioT A0 TeX IOp, moKa Macca He
6yneT MEHHTbCS M He ymaotHutcs (tara). ITpu memaeHnoM
OXJaX/AEHHH TOJy4aeTcsi STHTapHOMOAOGHHIH MPOAYKT, KOTO-
pHIi MOX<HO 06pabaThiBaTb HAaNMHJIbHHKOM.

AmuHo-popManbAErHAHBE CMOJB

KongeHcauusi apoMaTHuecKHX aMHHOB ¢ (opmaJbjeri-
1I0M HAET IO CJeayioliieMy (rJ1aBHOMY) Hanpan/eHHo:

NH, N =CH, NHCH,0H
N\ 2N\ Fa
i |+CH20»§ L+ H,02Z!
NS NS N/

MoJlekyJibl aMHHOCIHPTA Aajec 06pa3yloT Len C Bbije-
JICHHEM BOJHI: )
C¢HyNHCH,OH + C4H;NHCH,OH—>
~>CgH{NHCH,; -~ N — CH,O0H+H,0

|
CeH,
nC¢HNH — CH,—N— CH,OH 4 mC;H;NHCH,OH~

CH
—C,H,NH—CH,~N—CH,~N— CH,.....NH 4+ xHO,
| |
CeHs CeHy CeHs

Moayuenne anuauxo-popmanbiernptoii cmoabt. Cuelnn-
BaloT B GaHke 46,5 T cBeeneperHaHHoro aHuauHa, 46,5 r
35% dopmanuna u 7,5 r 80% yKCycHOil KHCIOTH H B36as-
TBIBAIOT NPH KOMHAaTHOIl TeMnepatype 1,5—2 uaca, He gaBas
TeMnepaType MOAHATLCS Bhillle 50° (peakUHs SK30TepMuye-
CKasl), noMelliasi GaHKY BPeMsi OT BPCMEHH B XOJOIHYIO BO-
ny. ITocreneHHO BCsi Macca rycTeeT H MPeBpallacTes B amop-
&HbIE  mopowok  (aHruapo-dopmadbaerua-anminz).  Ilo-
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CJIeIHHH NEepeHOCAT B YallKy, NPOMLIBAIOT AeKaHTHPOBaHHEM
BOJIOM OT YKCYCHOKHMCJOrO aHW/IMHA, 3aTeM CMCChIO CIMUPTa H
abupa (AN CYWIKH) H OTXKHMAIOT HA (HALTPOBALHON 6y-
mare, IIpeBpalleline Mo/y4eHHOro NOPOLIKA B CMOJY MPOBO-
AAT B cTakaHyuke Ha 150 ma. JdoGanus 8—10 Mj yKcycHoil
KHCJIOTbI, HarpeBaloT cMeCh MeLIeHHO Ha cetke no 130—140°,
Yxe uepes 15—20 MHHYT cMecb CILIABJIAETCS B CMOJY, NpPH-
HHMasi XKeJTYI0 HIH OpaHXKeByIlo okpacky. Koraa cmoila cra-
HeT MPO3payHOM, IJIs YBeJHYEHHs TBEPAOCTH €e AOMOJHH-
TeJIbHO HarpeBaloT NpH Toil e Temnepatype 2—3 vaca. s
OXJIaXKAEHHsI CMOJIbI ee, ellle ropsiyei, BBIIMBAIOT HA JIHUCT
JKEeCTH MJIH B Kakyio- Huﬁynb ¢opmy. Cmoaa pachopuMa B
cnupro-6eH3osnbHol cMecH. Beixox — 40—45 r

Amuno-popmanbaernatble cMOnbl (AMHHOMNACTHI)

Bosbllioe MpaKTHYECKoe 3HayeHHe HMCET MOYEBHHO-(OpM-
asbleruHas CMoJa, MoayyaeMas KOHAeilcaudeil MOYeBHHLI
¢ ¢opManbaernioM B BOJHOM DacTBOpe TNpH BO3ACHCTBHH
LIeJIOYHBIX M KHCJBIX KaTtanusatopos, Ilpu uleiouHoil Koi-
JleHCallul cliepBa o6pasyceTcs MoHOMeTHJoMoueBHHa (1), a
npu u36biTke opMasabaernia — U JUMRTHJI0IMOYCBHHA (2),
yepe3 CTaAHI0 00pa30BaHUs KOTOPHIX M NPOTCKAeT jaJibHeli-
1ass KOHJEHCAlHsA C MOJNydeHHeM HePacTEOPHMOH CMOJbI:

NH, NHCH,OH
=0 +cHo0-»C=0
\NH, \NH,

NH, NHCH,OH
C'=0 +2CH,0-C=0
\NH, "\ NHCH,OH

- Cxema nocrepyiouieif KOHIEHCALMH B HACTOfIlee BpeMs
TOYHO He yCTaHoBJeHa. [l MPOCTOTHl MOXKHO H300pasuTh
JIMHelHyl0 cxeMy oGpasoBalHs Lerneil, Kotopuie 00pa3yioTcs
BBHAY HaJHMYMsl PEaKUHOHHBbIX FPYNN Ha KOHLAX MOJICKYJBI:
NH; — CO — NH — CH,0OH + NH; — CO — NHy;—
~>NH; — CO — NH — CHy; — NH — CO — NH, 4 H,0.
OTOT NMepBHYHbLI MPOAYKT KOHAGHCALHH MOXCT KOLAGHCHPO-
BaTbCsl AaJiblie HJH C MOYEBHHOII, Wl C METHAOJIMOYEBHHOH,
NOCJEAYIOIHM HapallMBaHHeM AJIHHbI LENH.
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Moayuenue MoueBHHO-GOPMANBLAETHAHON cMOJH. PeakTu-
Bel: MoueBuHa — 20 r, 40Y% c¢opmanur — 30 ma. Karanusa-
TOPOM B JaHHOH KOHJEHCAUHH CJYXHT BCeraa NpHCyTCTBYIO-
was B ¢opMajaHHe CBOGOAHAS MypPaBbHHAs KHCJIOTA.

PearenTbl cMEIIMBAIOTCS B CTaKaHUYHKE, H CMeCb MeJleH-
HO HarpepaeTcs Ha acOecToBoii ceTke. Korjaa Bce nepeiiger B
pacTBop, GLICTPO, B pesyJsibTaTe GypHOro npeppauieHus, 06-
pasyercs GeJiblit MOpOWIOK MoauMepa. [as u3bexxkahus pas-
GpbI3rHBaHHS HEOOGXOAHMO PEaKIHOHHBI CTaKaH HaKPLITh Me-
PEBEPHYTBIM APYrHM GOJbIIMM crakaHoM. OnbiT TpeGyer
3—5 MHHYT.

Moayyenne noaHMepa 3 THOMOYEBHHB H OPMabaErHAa,
20 r THOMOYEBHHBI PacTBOPSIOT NP HarpeBaHHH, MOMeIUHBA-
HHH M BCTpAXHBaHMU B ¢opMmanuHe — 20 Ma. Harpepanue
MPOAO/IKAIOT A0 06pa3soBaHUs KOHCHCTeHLMH Mena., Ilocie
GLICTPOrO OXJIAXKAEHHS IOJNYYalOT CTeK/J1006pasHylo, NOYTH
GecuseTHylo Maccy. HeocTopoxHoe HarpeBaHHe BeleT K Ie-
perpeBy NpOAYKTa M Pa3/IOXEHHIO ero ¢ o6pa3oBaHHEM AYp-
HOMaxHyllero MepkanraHia. Bpems onbita 10—15 MuHyT.

Opranuqecxoe CTEKJIO

OpraHuyeckoe CTeK/10 — IVIEKCHIJIaC — B 0COGBIX YC/IOBH-
X JIETKO NpEeBPalllaeTca B XHAKOCTb, KOTOPAs CHOBAa MOXET
GHITb NpeBpallieHa B TBepAyio cMoay. McXoaHbIM NpoayKTOM
JVIA TIOJIyYeHHS] OPraHHYECKOro CTeKJa CJAYXHT MOHOMep —
METH/JIMETAaKpHJIaT, HHaye Ha3biBaeMblii METHJIOBLIM 3(HpPOM
METAaKpHJIOBOH KHCJIOTHI.

Ipouecc nosuMepH3aLUHH H JENOJIHMEPH3AaLUH MOXKeT
GLITb BbIDaXKEH CJedylolleil cXeMoii:

CH, CH,
| Moaumepns. | i
nCH,=C = _cH—Cc— |
| aenvanmepua. |
COOCH, | COOCH, ’ n

JI717 ONLITOB MOXHO BOCMOJIb30BATbCH H3AIHAMH, H3rO-
TOBJIEHHBIMH M3 OPraHHYecKOro cTek/ia (MOPTCHraphbl, PY4KH,
MyHAWTYKH U Ap.). [1pouecc noJuMepusauuu i AenONHMEPH-
3alUK MOXHO NPOBECTH CJAEAYIOLIMM 00pasoM.

Jlenoaumepusauus naekcHraaca. 50 r MEJKHX KyCOYKOB
IUIEKCHIJIaca CMeLIMBAIOT ¢ 25 I NpOKa/leHHOro necka M Ha-
rpesaioT B Kosi6e Biopua Ha necuaHoii GaHe mpu TeMnepary-
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pe 250—300°. B TeueHHe ABYX YacoB OTTOHAIOT B NMPHEMHHK
06pa3youuiica MeTHIMETaKPHAAT. 3aTeM MNOJY4Y2HHYIO XKHI-
KOCTb IEPEroHAIOT B MNPUCYTCTBHM 2 T THAPUXHHOHA (CTa-
6unusarop) ¢ aeduerMatopoM, oréupaa ¢paxuuio B mpege-
Jaax 95—105°% Oty Qpakuuio nocaenosaTebHO NPOMbIZAIOT
1% pactBopoM coabl, 2% PpacTBOPOM CEPHOIl KHCJOTH, Cy-
1IaT CepHOKHC/IBIM HaTpHeM. [loBTupHas neperoxka aaer 4u-
CTHIHi MPOAYKT ¢ TeMmnepaTypoii kineHus 99—100°.

Moaumepusauus mouomepa. B K06y ¢ 0GpaTHEIM XOMO-
JAHJIbHHKOM HaJuuBaloT 50 I neperHaHHOro MeTH/IMETaKpH/a-
Ta u 0,6 r nepekncu GeHsouna. CMecb HArpeBaioT Ha BOAA-
Hoil GaHe mpu TemnepaType 58—60° no o6pa3oBaHUs BA3KOM
ciponooGpasHoit Macchl. [lpouecc miuTcs npuMepHo 3—4
yaca.

Cupon pasnuBaioT B (OPMbI HJIH NMPOGHPKH H CTaBAT B
TepPMOCTAT, MOCTENeHHO NMoBbilas Temneparypy ao 100°. Tep-
MOCTaT MOXXHO 3aMEHHTb MOLLHON 3JeKTposamnoil. Bsskas
JKHAKOCTb Yepe3 HEeKOTopoe BpeMs IpeBpallaeTcs B TBep-
Zlylo, Npo3pauHylo, cTekaoobpasnyio Maccy. OpraHinyeckoe
CTEKJ/I0 XOpOLIO paCTBOPAETCS B aleToHe, xnopoq)opme, 3THJI-
alerare.

JIns MOJNydeHHs H3 Macchl TOJHMepa-IUIaCTHHKH [OTO-
BHTCA CrHelinajbHas ¢opma.

Me)Kny ABYMS YHCTBIMH CT€KJSHHHMH MJIACTHHKAMH MO-
MelllaeTcl MPOKJIaaKa (OT TOJLIHHBI MPOKJAAAKH GyldeT 3aBH-
ceTb H TOJILLMHA TOy4aeMOro OpPraHHYecKoro CTeK.1a); Kpas
[UVIaCTHHKH OGKJ/IEHBAIOTCSI C TPeX CTOpOH Gymaroii (Jydlie
KaJbkoii). Ilocne Toro, Kak Kiaeil IPOCOXHET, Npok/iafKa Bbl-
Humaercs. [lonyyaerca ¢opMa, HanoMuHalowas siwkyek. B
3Ty GopMy 3asnuBaercsi rycToit npoAykT. 3amosiHeHHas ¢op-
Ma craBuTcs B TepMocTaT npH 50—60°. Popma u3 Tepmocra-
Ta NepHOLAHYECKH BbIHHMACTCH, OX/1aXAaeTCs H CHOBa Harpe-
Baercs [0 NpeBpallleHHs BA3KOro NPOAYKTa B TBEPALIH, CTeK-
Joo6pa3subiit. [Ipu 3TOM coGalofaeTcss TeMnepaTypHblf pe-
XHM, TaK Kak neperpeB Befler K 06pa3soBaHHIO B Macce ny-
3bIpbKoB. [Tocsie oxJaxkaeHnst Beeit Maccu  Gymary  QopMul
pasMayHBaloOT BOJOH M OCBOGOMAAIOT MJIACTHHKY OpPraHHye-
CKOro CTekJsa.

Choxnble noauaupsl (nonuscupuele cmoant). Ilpn mo-
JIMKOH/IEHCAlIHH MHOFOOCHOBHbIX 2POMaTHYECKHX KHCJOT C
MHOTOAaTOMHBIMH CIIHPTaMH NOJIyYalOTCs CJIOXKHbIE MOAHI(H-
phi. BaXXHEIM mpencTaBuTeNeM 3TOH rpymmbl CHHTETHYECKHX
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CMOJT AIBJIAETCA MULepHHO(TaHeBbll noanadup (raudraiu-
eBasi cMoJa).

B npo6upky moMewaioT 5 r ¢ranueBoro aHruapuia H
3 Ma rauuepuHa. CMech HarpeBalOT B MJaMeHH CIHPTOBKH
10—12 munyr. TlosyyeHHy0 MHIOKOCTb BbUIHBA:OT Ha CreK-
J10. TocrenerHo XHAKOCTb 3acThIBaeT, NpeBpallasch B Kiee-
BHAHYIO TPO3payHyl0 cMOJy (MPOAYKT HeMoJHOfi KOHAEH-
cauuu).

EcJin yacTb XHAKOCTH JIOTOJHHTE/IBHO HArpeTh B TeueHHe
5 MHHYT H BBUIHTH Ha CTeKJIO, TO NoJyyaeTcs cMmosa 6/aeaHo-
JKEJITOTO LiBeTa.

Illeax u3 nopoxa

IMepBasi mombiTKa MOMYYHTb LIEJK HCKYCCTBEHHBIM MyTeM
M3 LeJTI0J03bl OTHOCHTCS K cepennHe XIX Beka. Tak Kak B
COCTaB HaTypaJbHOrO lluejKa BXOAAT 4 BHAa aTOMOB (yraie-
POA, KHCJIOPOA, BOAOPOX, a30T), a B LE/IIOIO3e HX TOJBKO
TPH (YIJ1epofi, KMCIOPOA, BOAOPO), TO pellHan o6paboraTs
ee a30THOH KHcuotol, TTonyyenHass asorocomepallasi ueu-
/1101032 JIErKO PacTBOPsiach B CIHPTE, @ TaKAKe B CMecH
crupTa H 3dupa. PacTBop ee MOXHO GblIO BBITTHYTb B TOH-
KHe ILeJKOBble HHTH.

BelliecTBO TaKOro CocTaBa JIErKO MPHLOTOBHTH B JlaGopa-
TOPHH. !

OcTopoxHO cMeiHBaloT B (apdopoBoil uaileyke 2 M.1
KOHLIEHTPHPOBAHHOH a30THOI KHC/IOTH (VAeabHblil Bec 1,4)
1 5 MJa cepHoil KucaoThl (ynenbHuii Bec 1,84). Ioayuennyio
cMech OxJ1axaioT A0 20° ¥ Morpy»aioT B Hee Ha HECKOJBKO
cekyHa 0,4 I THIDOCKOMHYECKOIi BaThl. 3aTeM OCTOPOMN(HO BbI-
HHMAIOT BaTy CTEK/ISAHHOH IaJIOYKOH, XOPOLIO NPOMBIBAIOT ee
CHaya/la BOAOH, a MOTOM PacTBOPOM COAbl N0 HeHTpaJsibHO
peakLuH, 3aTeM CHOBa MPOMbLIBAIOT BOAO{l H BLICYIIHBAIOT
npu oGbIKHOBeHHOI Temneparype. O6paGoTaHHblil TakuM ny-
TeM KJIOUOK BaThl IPEBPATHJICA B TPHHHTpOKAeTdaTKy. HuTpo-
KJIeTyaTKa (MHaye HUTPOLE/IIOI03d, HIH MHPOKCHIHH) CIy-
MHT OCHOBOH /ISl MPOH3BOACTBA G€3IBIMHOIO MOpoXa H ApY-
FHX B3pLIBYATHIX BELLECTB.

Ecu He6oJbLION KycOYeK HHTPOKJIETYATKH BHECTH B MJia-
M, TO MPOHCXOAHT MOMEHTaJIbHas BCIIBIILIKA.

PacTBOpHB HHTPOKJ/IETYATKy B CMeCH paBHbIX 0GBEMOB
crmHpTa M 3(upa, mosyvaiot kJaeiknii pactsop. Ecau morpy-
3MTb B PACTBODP CTEK/IAHHYIO MaJOUKy H 3aTeM OLICTpO ee
BHITAlllHTh, TO MOXHO BHIeTb 0Gpa3oBaBILHECS TOHKHE HH-
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TH, TaK KaK COHPT M 3¢Qup oueHb GeicTpo Hcmapstiorcs. M3
TaKHX HUTeH patiblue W W3rOTOBASJIH MCKYCCTBEHHBIH LIJK.

Hurpolueiik orneonaced, ¥ nosToMy ero Bbipa6oTKka B
HacTosillee BPeMsi COBEPLIEHHO NpeKpailieHa.

Tkanb, KOTOpas He MellaeT 3aropaTh Ha COJHIe

Kak npaBsu/o, TKau¥ He IPOMyCKalOT yJbTPa(HONETOBLIX
ayyeil. OZHaKo B KynaJbHOM KOCTIOME, CH€JaHHOM H3 alle-
TaTHOTO llUeJKa, MOXKHO 3aropaTh Ha COJIHLE C TAKHM X<e
ycnexoM, Kak M Ge3 koctioMa. llojyuaercs 3TOT ek H3
XJIONKOBOH 1eJ/1I0/103bl, 06PaGOTaHHON YKCYCHOM KHCJIOTOM
WM YKCYCHbIM aHTMAPHIOM.

B /1a60paTOpHH aLETHALENIION03Y MOXHO NOJYYHTb CJe-
LYIOUHM 06pa30M.

Hanusaior B -Kos16y 15 r J1eAsiHOil YKCYCHO KHCJOTH H
1—2 KanaM KOHUEHTPHPOBAHHOIl CEPHOHl KHCAOTHL —Kosby
HarpeBaioT Ha BOAAHOH Oane o 60—70° (Tepmomerp mome-
Hlaercsi BHYTPH KOJObI), 3aTeM IOHEMHOrY A00aBJAlT 3 T
FMrpOCKOMHYecKoil Bathi. Koiby npu sTom xopollo B36a/Thl-
Baior. Korga obGpasyercs Kailuua, KOOy CHUMalOT ¢ GaHd
H NPWIKBAIOT NpH B36anTbiBaHuK 10—15 MJa yKcycHoro aH-
rHApHAA A0 pacTBOpeHus Kjaerdatku. Ecan cMech pasorpeer-
csl, MPeKpallaloT Ha BpeMsA NPU/AHBalHe aHTHAPHAA.

IMosyyeHHbll pacTBOp TOHKON CTPYHKOH BbLIMBAOT B
CTakaH ¢ BoAoil, I'le OH 3aCThlBAeT. ITO H €CTb aLEeTHJK/EeT-
4aTKa.

Ha ¢a6pukax, ans toro 4ro6bl MOJYYHTH ILEJK, PacTBO-
PSIIOT aleTHJIK/ETYaTKy B CMECH CNHPTA H aleTOHa M Mpo-
JAaBJIMBAIOT Yepe3 TOHKHE OTBEPCTHs ((HJbepbi).

Camble TOHKHE LIEJNKOBble HHTH

Jlo HepaBHero BpeMEHH IPENe/bHO TOHKHM BOJIOKHOM
CuHTa/li nayTuHy. OKa3blBaeTcs, O/HAKO, YTO MOXHO NPHIo-
TOBHTb elile GoJiee TOHKHE HUTH. HHTH HaTypa/bHOro wesika
HMEIOT TOJLHMHY 18 MHKPOHOB, nmayTHHa — 3-—5 MHKpONOR,
a BOJIOKHA MeAHO-aMMHAYHOrO lUeJKa — TOJNbKO 2 MMKpO-
Ha. MarotobJiellible H3 MCALO-aMMHAYHOro LieJKa YyJKH H
TKAHH CTOJIb TOHKH, YTO KaXXYTCA COBEPILEHHO NPO3PAYHBIMH.

MeaHo-aMMHAYHBIH LIEJK FOTOBHTCA MyTeM. PacTBOPEHHS
L0103kl B aMMHA4YHOM PacTBOpPe rWApara OKHCH Me[u.
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B sna6oparopun 5TOT INETK MOXHO NOJMYYHTb TaK: 1 T
MEJHOro Kynopoca pacTBOPSIOT B BOAE M MpPHJIHBAlOT pac-
TBOP €KOro HaTpa A0 MONHOrO BbiliafeHHs ocalka, H3beras
u3dbirka weaoud, Ocafok OT(HIBTPOBLIBAIOT, XOPOLIO MPO-
MbIBAIOT BOAOH W 0GE3BOXKHBAIOT MEXKAY JIMCTaMH (HALTPO-
BaJbHOl Gymaru. .

3aTeM 0CajJ0K PacTBOPSETCsi B KOHUGHTPHPOBAHHOM aM-
MHake (u3Geratb u3GeiTKal). B stoT pacteop (rak nassinae-
muii [IIBefinepos peaktus) morpyxaior 0,5 r rurpockonuye-
CKOH BaTLl W pa3MEUIHBAIOT
JO MOMHOTO pPacTBOPEHHSA. |
Honyyenuslii pactBop Bbl-
JIHBAIOT TOHKOH CTPYHKOHl B
BBICOKHII cTakaH ¢ 500 M
BOAbI, NojxHcaeHHOH 10 M
KOHUEHTPHPOBAHHON  cep-
HOil  KHCIOTL (YR BeC.
1,84).

M3 pacrBopa KJIeTYaTKH
B MEAHO-aMMHayHoOM KOM-
nJ1eKce MOXKIIO MPHIOTOBHTH
nuth. JJIs1 3TOro roTOBHTCA
JOCTaTOYHO ~ KOHUEHTPiIPo-
BaHHbIl PacTBOP KJETYaTKH
8 peaxruse lllBeiiuepa, Ko-
Topslii  POQHABTPOBLIBALT-
csl uepe3 CTEKJIAHHYIO BaTy.
3areM pacTBOp  HaNHBaeTCs B BOPOHKY € TOHKO
OTTAHYTLIM KOHLOM, KOTOPBIi Ha 2 CM MNorpy)aetcs B pas-
6aBJeHHblil pacTBop coasfiHoil KucaoTwhl (I :10), Hauuthil B
BLICOKHH LH/JAHHAP.

Kak To/JbKO HMTL MOSABHTCH W3 OTBEPCTHSI BOPOHKH, e€e
3aLeVIsioT KPIOYKOM, KOTOPBIM 3aKaHYuBaeTCs JUIMHHAS
cTek/fiHHasA najouka (pHc. 29). MennenHo Bpalias naJoyky
H MOCTCNEeNHO NOrpy2Kas ee B pacTBOP COJSAHOIH KHCJIOTH, Ha-
MaTblBAlOT Ha Nasoyky HuTb. Kak ToabKO nNasiouka OyaeT
0o6MOTaHa HHTLIO A0 CAMOTO BepXa, MOMKHO AATh eii BO3MOX-
HOCTb MOA CHJ/IOH COOGCTBEGHHOI TSIXKECTH ONYCTHTLCS A0 AHA
LMJKHAPA, MOC/e Yero 3alenHTh H HaMaThiBaTb HOBYIO HHTb.

Tak MOX<HO MPOAO/AKATBL OMBIT A0 MOJIHOrO H3PACXOAOBa-
HUs pactBopa Ha BopoHke. C TeyeHHeM BpeMeHH HHTb CTa-
HOBUTCS 6eJIOM - (BCJIEACTBHE THAPOJIH3A), a PacTBOp rogy-
OuiM. Bech ombiT AHTCA He Goslee 3—5 MHHYT,

Puc. 29.
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Kanponosble BOJOKHA

ItH BOJIOKHA GOPMYIOTCH H3 MOJHMepa KampdJakraMa
KanpoJsiakraM MO<Hu CHHTe3HPOBaTb, HCXOs W3 BelleCTB, M0-
JlyyaeMblX H3 KaMEHHOTO YIi WJIH HedTH o pasiMYHBIM
TEXHOJIOFHYECKHM CXeMaM.

B hacrosiliee BpeMs Haubosee pa3paGOTaHHH MeTOA
MPOMBILIJIEHHOTO CHHTe3a KampoJiakTamMa — 3T0 NoJyueHue
ero u3 texona. KanposakramM Moxer GuiTb moayyeH u3 Geli-
30/1a U UMKJIOTEKCAaHa, HCTOUHHKOM KOTOPOrO MOXET CJAYHTb
HepTb. Popmyna KanpoJakTama:

(CH,)s
/
CO—NH

KanpoHOoBblG HHTH NOMYYaloT, NPONYCKas XKHAKYIO Harpe-
TYIO CMOJIy Yepe3 «CHTa» C MeJbyaHliMMH OTBEPCTHAMH IHa-
metpoM 0,25 MMKpOHa.

KanpoHoBoe BOJIOKHO MPEBOCXOAHUT MO MPOYHOCTH XJIOMKO-
BOe, BHCKO3HOE H ApYrHe BHAbl BOJIOKHA. OTpHIATENbHBIM €ro
KayecTBOM SABJSETCS NOMHAas TIuApodo6HOCTb, T. €. Hecmo-
COGHOCTb BNUTHIBATDH BJAry.

Ec/il NOMECTHTh W3HOLUEHHbIIl KArpoOHOBLIH UYJIOK B Xe-
CTAHYI0 6aHKy M Harpetb, TO OH pacCI/aBisercss B XKHAKYIO
Maccy, KoTopasi, 3aTBep/ieB, peBPaLlaeTcsi B KyCOYeK CMOJL.

Moxerte JIerko U3 KampoHa NMPHTOTOBHTb KanpoHOBbie HH-
TH. IS 3TOr0 pa3pe3aloT KaNpOHOBbIA UyJIOK Ha KYyCOYKH H
KJIalyT HX B KoHcepBHyio Ganky. Korma Kycku uy/ka pac-
I/1aBSITCS — MPEBPATATCA B XKHIKYIO CMOJY, CTEKJSHHOMN Mna-
JIOYKOH MOTATMBAIOT CMOJy BBepX. 3acThiBag Ha BO3[yXe,
cMoJla TpeBpallaeTcsi B TOHKHE HHTH.

Hexoropue LBETHbIE peaKUHH Ha BOJOKHA

1. Hecko/IbKO JIEHTOUEK BHCKO3HOTO IIe/Ka IOMeWaKwT B
npo6UPKy C KOHUEHTPHPOBAHHOH CEpHON KHCJIOTOH. )

Uepes HECKOIbKO MHHYT BOJIOKHO OKp4lUHBaercs B Kpac-
HO-KODHYHEBBIH LBET. .

2. O6pas3lbl BHCKO3HOTO H alleTaTHOrO BOJIOKOH MoMella-
10T B npo6upKy K dapdoposie yamwkn ¢ 0,5% pactsopoM
MapraHueBOKHCAOTO KalHs.

Uepe3 HECKOIbKO MHHYT BHCKO3HOE BOJIOKHO OKDaCHTCH
B TEMHO-CEpHIil LBET, alleTaTHOe — B YepHHIH LBeT.
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3. O6pa3sub BUCKO3HOTO H HaTypa/IbHOTO LieaKa noMela-
1ot B (hapdopoBbie yaiiku Hix npo6upku ¢ 0,5% pacrBopom
GHxpoMaTa KaJlHsl.

Uepes HeCKOIBKO MHHYT BHIHYTb 0Gpaslibl BOJIOKOH, IPO-
MBITb HX H BBICYUIHTb.

HarypaJibHBlil eJIK OKpalIHBaeTcs B MEeAThlil LBeT, BHC-
KO3HBLIA ocraercA 6e3 H3MeHeHHs.



FTOPIOYEE

B KavecTBe ropioyero NpPHUMEHSIOTCS NPHPOAHBIE K
HCKYCCTBEHHble TBEpIble BEILECTBA (HCKONMaeMble yrH, Ae-
peBo, KOXC M Ap.), XXuakue (GEH3HH, KEPOCHH, COJAPOBbIC
Mac/aa W Ap.) M rasoo6pasHble (NPUPOAHBIE Ta3bl, reHepa-
TOpHBIA, BOASHOH U Ap.).

OnbiTH ¢ APEBECHHOI

Cyxas neperonka jepesa. CoGupaior npuGop, KaKk yKa-
3ano Ha pucyHke 30. ITpoGupky (NPHOIMSHTEIBHO HATOJIO-
BHHY) 3afOJIHSIOT APEBECHHIMH OMHJKAMHU H COGNHHAIOT NMpH
MOMOLH CTEKASTHHO TPYO-
KM C IPHEMHUKOM, KOTODHIt
HMeeT OTTSHYTYIO C OJZHOTO
KOHLA Fa300TBOAHYIO TPYG-
Ky. [TpueMHHK nomemaior
B HallKy C XOJOXHOH BOJOM
uwan Jbnom. Ilpu Harpesa-
HHH NPOGUPKH C OMHJIKAMH
BHIZEJIAIOTCA JKHIKHE M Ta-
3006pa3HLIe BeLIeCTBa.
JKunkue BewecTBa (MoA-
CMOJIbHAsi BOJA) KOHAEHOH-
P pylOTCSl B IPHEMHHKe, a ra-

ne. 30.

3000pa3Hble BHIXOASAT yepe3
rasooTBONHYIO TPY6Ky Hapyxy. Beixomsmmii u3  Tpy6-
KH ra3 MOXHO Tomkeuyb. OH COCTOHT TIIaBHBIM 00pasoM
n3 yraesonopona meraHa (CH,), Kotopulit Ha3BIBalOT TakXke
6onoTHbIM rasoM. Hapsizy ¢ rasom npwu cyxo#t neperoHke ne-
peBa MO/MyyaeTcss sl BECbMa UEHHBIX XXHAKHX MDOAYKTOB:
yKCycHas KucoTa (okoso 5% OT Beca ApeBECHHH), METHJO-
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poift enupt (1—2%) u aueton (0,2%); B TEXHHKe YKCYCHYIO
KHCJIOTY OCa)KIaloT M3 TMOACMOJIBHOI Boabt, 06naGaThiBas H3-
BECTbIO (MOJyYaeTcsi YKCYCHOKHC/bI KadbUMil), a MeTHJIO-
BB CIUPT M alleTOH BBLIIESIOT NPOGHOI Meperonkoit.

OGyrauBanue apesecunbl. Jlpesecuna, BXOAAWIas B CO-
CTaB aepeBa, Jierko o6yryiHBaeTcs Npu efiCTBHH KOHIEHTPH-
poBaHHOH cepHOit KHCJAOTHL [I1s1 9TOro AOCTAaTOYHO B TIPO-
GHPKY C KHCJIOTOIl ONMYCTHTh Ha HECKOJBKO MHHYT JIYUHHKY.
BbIHYB JIyuUHHKY H3 NPOGHDKH, C/IeNyeT H36LITOK KHCJIOTHI
CMBITb BOJIOI, NPeX e yem MepenaTh ee CAyLIaTesNsiM,

Bocnnamenenue cyxoii ayunuku. B cyxyio npo6upky Ha-
CHIMAOT OKOJIO OJHOTO TPaMMa MapraiiloBOKHCJIOTO KaJHsi
M HarpeBaloOT ee, YKpemus B litaThae, g0 200—250°. TMocsue
3TOro, He TMpekpaulas HarpeBaHHs, BHOCAT B TPOGHPKY
cyxyio ayuuny. [Ipn Kacanuy JVuHHOIT HarpeToro Mapraiuo-
BOKHCJIOTO KaJlMsl OHa BOCIIAMEHSIeTC M TOPHT SPKHM TJia-
MeHeM. BocrutaMeHeHHe MPOMCXOIMT 32 CUET KHCJIOpONa, KO-
TOpHIit BBLAGJAETCH N3 MapraHLOBOKHcAOro Kanaus. Jlyunna
cropaer B aTMoctepe KHCIOpPOJa.

OnbiTH ¢ yrasmu

MoraoweHne akTHBHBIM yriem mapos 6poma. B umaunap
aast co6UpaHust rasoB moMelnaloT 2—3 xanau 6poMa u 3a-
KPHIBAIOT MPHTEPTOH CTEKJSHHON KPGLIUKOH  (CTekasHHoil
niactiukoit) . LIuanHAp HanosHsiercss mapaMu GpoMa. 3ateM
OTKpHIBAIOT KPHILIKY, HACHIMAOT 2—3 CTO/MOBbIX JIOXKKH aK-
THBHOTO ApPEBECHOro yras ¥ Bcrpsxmupalor. KpacHo-6ypas
oKpacka mapoB 6poma HcyesaeT. CJefoBaTe/bHO, Yrojb Mo-
rJoulaer napst 6poma.

OGecuBeuHBaHHe MONKPALIEHHOH BOABI AKTHBHBLIM YrieMm.
TpuroroBasioT BOAHBIA pacTBOp (bykcHHa, MeTHJeHOaay,
KOHropoTa MJIH 4epHua. K sTHM pacTBOpaM, KoTopbie rnome-
LIAIOTCS B KoJI6aX, NPHGaBIAOT N0 1—2 CTOMOBLIX JIOKKH
aKTHBHOTO, MWJIH JpeBecHOro yris, pacTeproro B MO-
powok. ComepxxuMoe KoJIGb BCTPAXHBAETCS HECKOMLKO pas
H mponyckaercs yepes GyMaxHbiil Guabrp. GuanTpar cosep-
weHHO npoapadeH. CiefoBaTeNbHO, Yroab MOTJIOTHI KPacKy.
Ecu npoMbITh yroab, HaXOAALIHACA Ha (HABTPE, HCGOJIbUIH-
MH NOpUHSMH COHpTa, To QuasTpar okpaiwusaercs. Creno-
BaTeNbHO, CIIHPT BHITECHSIET M3 YNV Kpacky. 31ech YMecTHO
pacckasartb CJyliaTeNsM o6 YroJbHOM NPOTHBOrase M MpH-
BeCTH CXeMy YCTPOHcTBa ero.
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Ha6apaenHe oT aypHOro 3amaxa ¢ NOMOLLbI0 AKTHBHOTO
yras. Slpnewust afncopGuMH, T. e..TOINIOULEHHs MOBEPXHOCTHIO
ZIPEBECHOr0 YIJIsl Pa3/HYHBIX BEILeCTB, OTKpPLLT B 1785 roay
akapgemuk T. E. Jlouu. [1pu BhimapMBaHHH pacTBOPOB A4
MOJIyYeHHs! BHHHOH KHCJIOThl OH OGHAPYKHJ, YTO OHHM CUJib-
HO TeMHetoT. Jlas Toro yroGbl H3GaBHTLCA OT OKPACKH, OH
MPUMEHHJ ApeBecHblil yronb. B npouecce wusyuenus storo
BOIIPOCA OH HalllesI, YTO yroJib CHOCOGeH «HCTPeGaATh 3anax
u user». On nucan: «..I'Hul0e MAACO, pacTepToe yrosbHbIM Ho-
POLLKOM, KJIONE, NOCHINaHHBle OHBIM, GOJIOTHast BOAA, THH-
Jlasi ypHHa, CHBYXa — CBOIO BOHb TEPSIOT OT IPHMEILAHHOrO
yras». Ou TPEeNJIOKHJ BOCIOJIb30BATLCS YrOJbHBIM [MOPOLI-
KOM JJIs1 OUHCTKH YKCYyCa, HCTIOPYeHHBIX BHH, BOAKH H T. A. B
HacTosilllee BPeMsl YTOJIbHbI NMOPOLIOK MPHMEHSIOT IJIst yada-
JIEHHUs! CHBYWIHBIX Maces MPH MOJyYeHHH BOIKH, OYHCTKH Ca-
XapHoro cupona H T. A. B HeGoabllylo KoJGouKy nomenia-
IOT HECKOJIbKO KPHCTaJ/IIOB CEPHHCTOTO HaTpHs M npHGasaA-
ot Boanl. IIpn 3TOM o6pasyercs CepoBOAOPOA, KOTOPHI
y3HaeTcd Mo XapakTepHOMy 3amaxy. Ilaxyuuil pacTBop mpo-
HyCKaIOT Yyepe3 CJIOi NPeBECHOro, WK aKTHBHOrO YIJif, HOMe-
LEEHHOTO Ha BATHOH MOJCTHJKE CTEKJISHHOil BOPOHKH. PHILT-
paT coBeplIeHHO JIHLIeH 3anaxa. Takoil e OMbIT MOXHO
npofenaTbh ¢ APYTHMMH MaXy4HMH BelIECTBAMH: OEKOJOHOM,
CEPHHCTHIM Fa3oM, PaCTBOPEHHbIM B BOIE, M T. A.

JipeBecHblii yronb — BOcCTaHOBHTesb. CMeluBaioT 8
okHcH MeaH ¢ 0,6 T yrosbHOro MOpoIUKa H MOMEUIaioT B Mpo-
GUpKY, KOTOPYIO 3aKphIBAlOT NMPOOKOH ¢ MpoXoAsuledl uepe3
Hee COTHYTOH MO YrJOM CTeKJIsHHOM TpyGKoil. ITomyyeHHBI
NpHOOPYHK YKPEMAsSIOT TOPH3OHTAJNIbHO B JlanmKe LITaTHBA.
JIn¥HHOE KOJMEHO CTEKJISAHHOH TPYGKH OMYCKaioT B CTaKaH C
Tpo3payHoii H3BECTKOBOH BOLOH M OCTOPOXHO Harpemalor Co-
Jiepaku:ioe NpoGHpKH. Yepes HeKOTOpoe BpeMs YHCTHI uUBeT
CMeCH CMEHSIeTCSi KPacCHO-XKeJTbIM [BETOM METaJUIHYecKod
menu. OGpasyoluiics yrJIeKHCani ras, NPOXOAs Yepe3 H3-
BECTKOBYIO BOJY, MYTHT ee:

2Cu0 4 C = 2Cu + CO,
CO; + Ca (OH),=>CaCO; + H,0.
Kpekuur Hedrenpoayxkros

JInst neMOHCTpalMH KPeKHHra HedTenpoIyKToB MOMKHQ
HCII0/Ib30BaTh CJAEAYIOWMHA npocToiit npu6op (puc. 31).
ITpuGop cOCTOMT H3 HEGOJBUIOR CTEK/SHHOH BOPOHKH,
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JBYX H30THYTHIX CTEKJSAHHLIX TPYGOK M TOHKOCTEHHOIl MeTaJ-
JIMYECKOll TPYOKH — «neun KpekuHra» pmuHoii 10—12 cm,
auaMeTpom B | cM (B KauecTBe MeTa/IMYeCKoil TPYGKH
MOHO HCMOJIb30BaTh My(Ty OT TaK Ha3biBAaGMBIX pyyeK Ka-
panpaweii). BHyTpu 3Toil TPyOKM noMmellaeTcs Cn¥padb U3

14l

Pxc. 31.

6asiasiacyHoit CTpyHEl. MeTasHyeckass TpyGka coeauHseTcs
C H30THYTBIMH CTEK/SHHBIMH TPYOKaMH IIPH NOMOLLH KOPKO-
BBEIX NPOGOK, MPOMHTAHHBIX CHJAHKATHBIM K/eeM (XKuAKoe
crekno). HeGoablass pesnnHoBas TpyGKa, coeHHsIOLLas BO-
POHKY C ONHOH M3 CTEK/JISHHBIX TPYOOK, CHaGX<eHa MeTaJsliH-
YeCcKHM 3a)KMMOM. B KauecTBe NpHeMHHKa CJYXXHT OGBIKHO-
BeHHast Mpo6GHpKa, 3aKphiTas KyCOUYKOM BaThl ¥ NoMelleHHas!
B CTAKaH C XOJIOAHOl BOMOM.

3aKpbiB repMCTHUECKH MCTaJI/IHYECKHii 3aXKHM, Ha/NHBa-
10T B BOPOHKY 5—7 MJI KePOCHHA, OYHMILEHHOTO OT Hempe-
JeNbHBIX YIVIEBOJOPOAOB, @ MOA MeTa/lJIH4ecKyio TpyGKy mo-
MeLIaoT ropsilyio CIHpTOBKY. Yepes 2-—3 MunyTul H3 Bo-
POHKH TpH MOMOLIH 3aXXHMa NpOMYCKAalOT KEPOCHH B <«Meub
KPEeKHHra» HeCOJbLIMMH MOPUHMSIMU, To 2—3 Kkanau, ucpes
kaxabie 15—20 cekyHa B TeyeHue 4—5 mMunyt. 3a 370T npo-
MEXYTOK BPEMEHH OGBIYHO TMOJyYaeTcs 2 MJ KHMIKOro IH-
CTH/ISITa, Xopolo ofecuBeyHBaiollero GPOMHYI0 BOAYy H
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A3MEHSAIOIIero OKPacKy pacTBopa mepMmaHraHata kanuda. [la-
3006Da3HEIX NMPOAVKTOB KPEKHHra B 3THX VCJIOBHSIX MOJY.
gaeTcst MaJio, TaK KaK CHJbLHO HArpers HedTenmpooyKTH He
yRaercs.

Benbika Gensnna Wau kepocuna. TIpu monHeceHuu orHs
GEeH3HWH M KepPOCHH BOCIIAMEHSIIOTCS TIPH BCEX MPAKTHYECKH
BCTDPEYaloNHXC TEMMEPATVPAX OKDVIKaioutero ro3nvxa. Cae-
JLOBaTeNbHO, TaM, TAe XPaHHTCH ropiouee, He HOMKHO GHIThL
OTKPHITOTO OTHA. BeH3WH B MPHCYTCTBHH KHCJIODONA HAuYHHA-
€T BOCIIAMEHSTHCH C NMOBEPXHOCTH TeNa, HMEIOLIEro TeMme-
parvpv 480° u Bbillle, a KEPOCHH B TeX JKe YCJAOBHSIX BOC-
nyiaMeHsieTcsl Ipu Temmepatype ot 430° u Boime. Cnenosa-
TeJbHO, KEDOCHH B 3THX VCIOBHSIX OKa3biBaercsi Gosee onac-
HEIM B TOXapDHOM OTHOWEHHHW, deM GEH3HH.

TManbl GeHsuHa WM KepPOCHHA, CMelllaHHBIe C BO3AVXOM,
06pa3vioT B3pEIBYATHIE CMECH, KOTOPHIE JIErKO ROCMJIaMeHsi-
J0TCSl OT HCKDBI WJIM NIPVTOTO MCTOUHHWKA OrHA. BeHaHHOBLIE
CMECH BOCTITaMEHSIIOTCA TOTAA. KOTAA MapoB GeH3HHa B BO3-
navxe conepxutes ot 1.1 mo 5.49% no o6beMv, a KepocHHO-
Bble CMeCH — KOT'Ia B BO31VXe HaxomuTtcs or 2 no 3% mapos
Kepocwwa, TIpu XpaHewnu GEH3WHOB C HAuaJoM KHMEHHs
Huxe 600 B NJTIOXO BEHTHIHPVEMOM NMOMEIEHHH HauboJiee Be-
POSITHO 06pa3oBaHHe B3pLIBOOMACHBIX cMecel npH 0° u HHXKe,

B thanthopoByio wauiky HaAMBAIOT MOYTH JO CaMBIX KDa-
e Ronk. 3atem Tyna npubasasior 1—2 ma Gewsuna. Ilpn
TIONTHECEHWHW OTHS TODSIeH JVUNHKY GeH3MH BOCIJIaMEHseT-
Cl W CropaeT KONTHAIIHM TJIaMeHeM,

3aranouHble MOKapu. Y aBTOUHCTEPH C FOPIOUHMM, Kak
TIDABHJIO, C3a@yM THHETCH MO 3eMJie MeTa/IHyecKas Lenouka.
Ato we HebpexHoctb Bomutens. llemouka 3asemusier aBToO-
LUCTEPHYV W TeM CaMBIM TPeNoXpaHsieT ee OT MOXKapa, KOTo-
phift MOT 6W BO3HMKHYTH TPH Pa3pfiile CTATHUECKOTO 3JIEKT-
pruecTBa, M3BeCTHH CTY4aH, KOTAa NP HAJWBAHMH GeH3HHa
R ABTOUMCTEPHV Ge3 BUIAHMOW TPHIHHEI NMPOHCXOAMT MOXKap.
H3arecTH! TaKHe CNIV4aW, KOTAa NMPH CTHPKe HOCHJILHBIX Be-
et B GEH3HHe BO3HWKANM moXaphl. Bce 3T noxkapel o6yc-
JIORTEHH CTATHYECKHM 3JIEKTPHUECTBOM, BO3HHKAIOMIHM TPH
Tpennn. ITpn nepekauke GeH3WHA Mo ULIaHTaM H TDPVHOMpO-
BONAM BCJENCTBHE TPEHWS O CTEHKHW BO3HHKaeT CTaTHYecKoe
anekTpudectso. HassmekTpHaoBaHHBle YacTHUB GeH3HWHa, 1O-
MaR B ARTONHCTEPHH, OTA3IOT CBOM 3apAIbl MOBEPXHOCTH CO-
cyna. Ecsin aBTouMCTepHB He 3a3eMJIEHBI, TO HA HX MOBEPXHO-
CTH MOXeT CKONHTbCA CTaTHYECKOe SJEKTPHYECTBO HampsIke-
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HHeM B HECKOJIbKO ThICSY BoabT. IIpHKOCHOBEHHe K TaKoft
aBTONKMCTEpHE JIIOGOrO MPOBOAHHKA MOKeET AaTh HCKpY, CNO-
COGHYIO BOCTIAMEHHTb GCH3HHOBbLIE Maphl.

Mouemy B3pbiBaeTcsi mycras 6Gouka u3-moa GensHHa.
Hesb3si yaapaMn JioMa HJIH MOJOTKA BCKPLIBATb JKeNE3HYIo
60uKy c GensuHoM wiaH u3-nog Gensuxa. Henbss nonxoauts
¢ orHem gax<e K nycroii 6ouke. [Tpeue6pexxeHune 3THMH TpeGo-
BaHHAMH BeJeT K HeCUacCTHLIM cayuasM. 14 asrycra 1937 ro-
na raseta «[Ipapja» onucasa takoit cayuait: «ITo B. Porox-
ckoMy nepeynky (MockBa) npoeakaja NMOABOAA C XKEJNE3HbI-
MH GoukaMH u3-nof GensuHa. HeoxkumaHHo pasmajics B3pHIB.
Onna u3 6ouex B3opsadach. O6a H3BO3UHKA NMONYYHJIH Cepb-
esnvie oxkord W paHenus, Cusofi B3phiBa B gomax Ne 2/8, 7,
9 u 14 Boabuioro Poroxckoro mepey/xa YaCTHYHO BBLIGHTHI
CTeKJa».

TTouemy e B3opBastac, mycrasi Gouka u3-non GeHsuHa?
Ecan namute 20—30 MJa GeHsHHa B MycCTYlo GOYKYy, TO Ye-
pe3 HeKoTopoe BpeMs maphl GeH3HHa C BO3AYXOM 06pasyioT
rpemyuvio cmech. B mycThix  Goukax oT GeHsHHa Bcernaa Mo-
x)eT ocratecss 20—30 M GeusHHa, HOCTAaTOYHBLIX aast 06-
pasoBaHisi B3pbiBUaTOH cMecH. OT HCKpH MOXeT NpoH3oii-
Td B3pLIB GOJIBLIIOHA CHJBL

Ta3oo6pa3Hoe ropioyee

K razoo6pa3HbiM BHAAM TOTJIHBA OTHOCATCS TPHPOJHbBIE
rasbl, TeHepaToOPHbIN H BOAAHOI ra3bl, ra3 MOA3eMHON rasH-
bUKaLUKHH, KOKCOBLIl, JOMCHHBLIH, HedTAHON u Apyrue rashl.
Mo cpaBHeHKIO ¢ TBEPABLIMH H JKHAKHMH BHAAMH TOM/IWBA OHU
o6nanaloT panoM npeumyliects. Bce 3TH rassl MOryT GHITh
HCMOMB30BAHLI KAK BaXXHOE Chipbe NJIsi MOJYyYEeHHs aMMHa-
Ka, CMHPTa, CHHTETHYECKHX BOJIOKOH M TJIACTHYECKHX Macc,
MHAKOTO TOMAMBA M T. A. B cocTaB ras3oo6pasHoro Torinsa
BXOTSIT MeTaH, OKHCb YTJepoia, HeKoTophle GoJjiee CJIOXHbie
YrIeBOAOPOIAB H ApYrie BellecTBa.

Moayuenue merana. Cmech 1 BecoBoil yacTH 0Ge3BOXeH-
HOTO alleTaTa HaTPHS M 2 BCCOBHIX yacTell MpoKaJeHHOH Ha-
TPOHHOI H3BECTH MOMEILLAIOT B TPOGHPKY H HAKJOHHO yKpern-
JINOT ee B Janke wtaTHea. [1po6upka 3akpbiBaeTcs npo6Koi
¢ rasoortronHoii TpvOkoil. Cofiupanne rasa mNpOH3BOAUTCS
Han Bomolt B umauuape. ITpo6upKy co cMecbio CHadana
OCTOPOXKHO HarpeBaloT, a 3aTeM CHJIbHO. [1pH 3TOM mpoHCXO-
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AT peaKUus, KOTOPYIO MOXHO H306Pa3uTb TAKUM ypaBHEHH-
em:

CH3COONa 4 NaOH — CH, 4 Na,COs.

[TosyyenHblil B WHJIMHAPE METaH CJIeAyeT HCNLITAaThb Ha
ropetne. JIJsi 3TOrO K LMWJIMHAPY C METaHOM TMOZHOCAT Ha
JJIHHHON JyYHHKE Orotb. MeTaH rOpHT e[Ba 3aMETHHIM NJa-
MeHeM. Iocie cropaHust B LH/HHAD HAJHBAOT HEMHOTO H3-
BECTKOZOM BOJBI, YTOGHI J0Ka3aTh, YTO NPH TOPEHHH MeTaHa
o6pa3syeTcst yrJIEKHCIbIN Ia3 [0 ypaBHEHHO:

CH, + 20,— 2H,0 + CO,.

MNoayuenne BoasHoro rasa. B npo6upky nomewator 1—
2 MJI BOABl H aKTHBHOTO YIJIA C TaKHM pacyeToM, YTOGH!
cMecb 3aHWMaJa MOJIOBHHY MpoGupkd. Boma norsomaercs
yraeM. Takum o6pasoM, B MpoGHpKe 0GpasyioTcst ABa CJOS:
HHXKHHIl, cozepaliuit yroJb ¢ BOJOH, T. €. BJaXHbIH, 1
BEPXHHII, COCTOSILUMA H3 CyXOT0 Yris. DTOT CyXoii c/Ioif CHJlb-
HO HarpeBaeTcsl Moc/e 3aKpbITHS NMPOGHPKH NpoOKoil, B Ko-
TOPYyio BCTaBjicha TPy6Gouka ¢ OTTAHYTBIM KoHuoM. O6pa-
3YIOIMACS BOASHON ra3 NpH BHIXOJE H3 OTTAHYTOTO KOHUA
TPyGKH momxuraercs. XHMH3M peaKUHH MOXHO i#306pas’MThb
TaKHM ypaBHEHHeM:

C +H,0—CO -~ H..



OMNBITHI MO0 ONPEAEJEHHIO COCTABA BELIECTBA
LlBeTHHE OCAAKA

IlaTe NpOGHPOK CTaBAT B IUTAaTHB M HAJMBAIOT B KaX-
Ryto mo 2—3 MJI pacTBOPOB cOJefi: CBHHLA, LIHHKA, KaaMHsd,
CypbMbl M BHCMYTa. 3aTeM NPHUGABJAIOT NMOHEMHOTY CEpPOBO-
nJopopHofi Boabl. IlpH 3ToM BbIMajaloT OKpallleHHBle B pas-
JIMYHLIE LIBETA OCAJKH CEPHHUCTHIX MeTaJoB: uepHuiii (PbS),
Genwiit (ZnS), xeartbiit (CdS), opanxkesbiit (SbS;), 6Gypwiit
(BisSs).

ITokaskiBasi 3TOT ONBIT, CJeAyeT OGBACHHTL CAYLIATeNM,
YTO CEPOBONOPOZA — FPYNNOBOM, PeaKTHB, paccKasarth, Kak
o6pa3yercs B IPHPOJE CEPOBOLOPON, KAKOBH £ro CBOHCTBA,
3HayeHHe NMPHPOAHBIX HCTOYHHKOB CEPOBOJOPONA IJISi MENH-
UMHBI, @ TaKXe yKa3aTb, YTO MHOT'He MeTaJuIbl BCTPEeuaroTCs
B NMPHPOJEe B BHAE CEPHHCTHIX COefMHEeHHi — GiieckoB H 06-
MaHOK.

Ocaaku oT menouei

B 5 npobupok HamuBawoT mo 3—S5 Man 1 N pacrsopos
XJIOPHOTO 2KeJie3a, MeJHOTO Kylopoca, CEpHOKHC/IOro' MapraH-
11, XJOPHCTOro K0o6ajlbTa, XJOPHCTOrO0 KaAMHS H B KaXIYI0
H3 HUX npubasasior no 1—2 ma 1 N pactBopa efkoro HaTpa
HJIH Kanus. [IpH 3TOM BBIMafaloT OCaKH THAPATOB OKHCJIOB
Kesesa (Gyporo usera), MeaH (CHHero), Maprauua (Tesec-
Horo, Ho Gypeloliero Ha Bo3ayxe), KoGaJbTa (cHHero, 6y-
peiouero), kaamus (Gesoro usera). CymHOCTb peakuwu 3a-
KJIIOYaeTcsl B PeaKlLun ABOHHOrO o6MeHa Mexay LIEJoYbio H
CO/IbIO, HANPHMeD:

FeCl; + 3NaOH—>-3NaCl 4 Fe(OH)3
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Mertanan oKpamHBaIoOT naamMs

Crieftyer NOATOTOBHTb GOJIBIUYIO CHUPTOBYK TODENKYy ¢
XOpOIUHM ¢uTHIEM, 4YTOOH NPH TOPEHHH ToJydaioch Gec-
uBeTHoe miama. Ha cron craBATcsi HeGoJ/bllHe CKJSHKH C
XJIOpHAAMH HaTpHs, Ka/buus, 6apHs, KaJ/Hf, CTPOHLHSA, Me-
IH W cBHHIA. Bosse kaxaoii H3 HUX KJajeTcsi BrnasHHas B
CTeK/AHHYIO NaJoYKy ajioMMHHeBast (Jyylle IJIaTHHOBAs)
NeTyIsl, CJeNOBaTeNbHO, CeMb TAaKHX IieTesb, 3aXKHraercs
CNHPTOBK2 M, HampHMep, NeTJs, JieXallasi Bo3je CKJISHKH C
XJIODHCTBIM HATpHeM, BHOCHTCR B IVIaMs H IIPOKaJIMBaeTcsd,
a 3aTeM €0 HabHpaeTcs M3 CK/ISHKH HEMHOrO COJH M BHO-
curcs B Niamsd. [1naMst npu STOM OKpaUIMBAeTcs B KeTHIil
user. To e npoxesbiBaeTcs ¢ APYrdMH colsiMH. [Ipu atom
XJIOPHCTHI Ka/bUHil OKpalIHBaeT IVIaMsi B JKEJTO-KPacCHBIil
LIBET, XJIOPUCTHIA GapHil — B XXeJITo-3eJleHbiil, XJIOPHCThI Ka-
JHH — B (PHONETOBbLIH, XJOPHCTbIA CTPOHHHH — B KapMHHO-
KpacHblii, XJIOPHCTasd MeAb — B 3eJ/IeHblil, XJIODHCTBIH CBH-
Hell — B cHHeBaTblli. TakHM 06pa3soM MOXHO OTKPHITb He-
6GoJIbLIIOe KOJIHYECTBO METaJVIOB, BXOASILIMX B COCTAaB COJell.

LiBeT HOHOB H MOJEKYA

Ha crox craBsat Tpu wmmyHapa Ha 100 mu Raxawii. B
OINMH M3 HHX HaJjupaior 50 MJ 3Tu/JIOBOro COHpTa, B ApY-
roit — 50 MJ1 AHCTHAJIMPOBAHHOIl BOABI, @ TPETHH OCTaBJAIOT
nycThiM. B nepBbiii uusuHAp co cnuprom npubasasior 1 r, a
BO BTOPOH LHIHHAP — 0,5 r 6e3BOAHOrO XJIOPHCTOro KoGasb-
ta. B nepsoM uuauHape o6pasyetcss pacTBop CHHEro UBeTa —
3Ta OKpacka HEeAHCCOUMHPOBAHHBIX MOJEKYJ XJIOPHCTOrO KO-
6aJibTa, BO BTOPOM LHJIHHIDE — PaCTBOP ~ PO3OBOIO LBETA —
OKpacka HOHOB KoGaJsibra. Tenepb NOJGBHHY pacTsopa H3
nepBOro UWJAHHAPA NEPeJHBAIOT B TPETHIl — nycToil U n06aB-
Jasor 50 ma Boabl, [Ipoucxoaur amccoumauns Gessoanoro
XJIOpHCTOro K0GaJbTa, H PacTBOP OKPAIlMBAEeTCs B KPACHbIH
1BeT.

OTKkphiTHE cepeGpa PTYThio

B npo6GHpKy HaJHBAIOT KallJiO PTYTH M TNPUJIHBAIOT He-
mHoro 10% pacrBopa asoTHOKHc/Oro cepe6pa. Yepes we-
CKOJILKO 4aCOB Ha MOBEPXHOCTH PTYTH MOSABJISETCH MHOrO
Ur1006pa3HbIX, APKO G/ECTALIMX KPHCTaJIOoB cepebpa:

AgNO; + Hg— HgNO; + Ag.
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Mepan 6ypn

B yuko mIaTHHOBOI MPOBOJIOYKH 3aXBaThiBAlOT HEMHOro
6ypnl (NazB4O7. 10H,0) n HarpesaioT B NAaMeHH rOpe/KH.
OopasoBaBLUKiic NPO3PAUYHbIl CTEK/IOBHAHLIA WapUK ([epJa)
Gypbl TOrpy:KaloT B pacTBOP CO/IH K0Oa/bTa H ONATb BHOCAT
B IaMsi ropesikH. [leps oxpaluuBaercsi B CHHHH LBET. LECJH
nepJs 6ypbl NOrPy3HTb B PACTBOP COJIH HHKeJISl, TO B INIaMEHH
rOpeJiKH OH OKp4lUMBaeTcs B Oypo-KpacHLIA UBeT, a nocjae
OXJ/1aX(IeHHs NPHOGPETaeT 30JI0THCTO-XKE/NTYIO OKPacKy.

Ecau BMeCTO COJIM HHUKeJIs B3iTb COJIb  XpOMa, TO MepJ
GyAeT U3yMpYAHO-3€JIEHOTO LiBeTa:

3N23B,0; + 2Cr (OH) 3= 2Cr (BO2) 3 + 6NaBO, +3H,0.

Cy].!.LHOCTb 3THX OIIBITOB 3aK/IOYaeTcs B oﬁpaaosaﬂuu OK-
PallieHHbIX CTEKOJI. Onucannblit npueMm npdMmensierca B Kave-
CTBEHHOM aHaJu3e AJisa oéhapymeﬂuﬂ cosleii KoGaJibra, Xpo-
Ma, xeJie3a, Mapraiia u HUKend,

‘lync‘rsmenbnan peakuus

B 1905 r. usBectHblii pycckuit xumuk JI. A. Uyraes ycra-
HOBHJI, YTO €C/JM Ha PacTBOp COJH HHKeJNs NOAeACTBOBAaTh
CIIMPTOBbIM PAacTBOPOM AMMETHJIVIHOKCHMA, To'oOpaayeTca
KpAacHbli 0CafloK. JTa peaklMsi UYpe3BblYaHHO YyBCIBHTEJIb-
Ha. llpoaeMoOHCTpHPOBATL €€ MOXHO TaKHM 00pa3oM. llpuro-
TOBHB PAacTBOP K4KOH-HUGYAb COJNM HHMKeNs, HAAMBAIOT | MJ
ero B NpoGHPKY M A0GaBJIAIOT CIOHPTOBOrO pacTsopa AHMe-
TH/ANIHOKCUMaA. 06pa3yeTCﬁ KpacCHbIM OCajoK.

3arem GepyT | MJI NPHrOTOBJIGHHOro pacTBopa H pa36as-
Jasiot Boaoi B 1000 pas. K | Ma mosyuuslierocs pacisopa
CHOBA A00ABAAIOT AMMETHJMJIHOKCHMA K OnATh HabJiofalor
o6pa3oBaHHe KPacHOro OCajika.

Pactsop, yxe pas6asJsenHblit B 1000 pas, moxHo pas6a-
Butb ewle B 100 pa3 u cHoBa HA0/04aTb XapaKTepPHbIH Oca-
JIOK,

OTKpHITHEe MapraHua

B npoGHpKy HAM LMJHHAP HaNHBAIOT 2 MJ HOPMAJLHOrO
pacTBopa CEPHOKHC/IOTO Maprallla M NpHGaB/sloT K HeMy
okoso 1 Ma 10% pacrsopa eaxoro Hatpa. CMecb BCTPAXH-
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BalOT HECKOJIbKO CeKYHA, a 3aTeM MNPHGaB/AT K Hedl Mo
KanJsam pacTsBop lLilaBeseBol KHC/I0Thl. BepxHuit caoft cmecu
okpaiuupaerca B (pHONETOBO-po30Bbifi LBeT. CyLHOCTb peak-
LHH 3aK/110492eTCs1 B 0GPa30BaHHH KOMIJIEKCHOTO COEJHHEHHA
MapraHia M LiaBeJeBOH KHC/IOTH:

[MD(CaOA)s]’”

Ilser B orGeqHBalOLIHe CBOHCTBA XJ0pa

B uuaunap HachimaoT 1—2 r XJ0pHOH HM3BeCTH M IpH-
GapJsior HemHoro 30% cepHoit kucioThl. Ilpu 3ToM Bbize-
JISIETCS MeJITO-3e/IeHbIH ra3 — xsop. Ecin onycTuts Gymak-
Ky, CMOYEHHYIO B YCDHH/IA, OHa TOTYAaC OOeClLBEYHBAETCH.
MoXHO MpocTO JIHTb MO KAalJsiM B LHJIWHAD YepHHJIA — OHH
6ynyt obecuseyuBaTbcs. ONBIT CleAyeT NPOH3BOAHTL B Bli-
TSIKHOM 1UKay HJH y OTKPLITOrO OKHA, HIH Ha BO3AYyXe.
Uuanuap Hafo 3aKphBaTh CTEKJSHHOH NJIACTHHKOM,

OGHnapyeHne BOAb B CIHpPTE

ITpokanuTe B THIJIE CHHHIl KPHCTAJUIHYECKHIT MEIHBbI Ky-
opoc, COAepIKalIMil 5 MOJeKyJl KPHCTa/JIH3aLHOHHOH BOAK
CuSO, . 5H,0. CuHHe KpPHCTa//Ibl NPH 5TOM fIpeBpallAlTCA
B GeJIblil NOPOLLOK.

TTostyyeHHBIT MOPOLIOK CJEAYeT XPaHHTb B CKJSHKe C
NpHTEPTOH MpOOGKOit, TaK KaK Ha BO3AyXe OH MOCTENeHHO Io-
rJoulaer BOAY M cuneer. [1pu MOMOLIM TaKOro MOpoILKa MOX-
HO OGHapyXHTb MPHUCYTCTBHE BOALI B CMHPTe (HAaCBIMAHHbIA
B CIIHPT TIOPOLIOK cuHeer). B sa6opatopusx G6e3BoHblil Mel-
Hblfi KYIIOpOC NPHMEHSIIOT Vs OJly4eH s aGCOMIOTHOrO CIIHp-
Ta, T. e. CIHPTa, He cojepkallero Boabl. [/ Tex e uenei
NMPHMEHSIOT TaKXKe HeralleHyl0 H3BeCTb, MeTa//IHYeCKHil Ha-
TPHH H KaJbUMH H Ap.

COHPT M3 NUBA H BHHA

CnHPT CONePIKHTCS BO BCAKOM HAMATKe, MOJNYYEHHOM My-
Tem cnuproBoro GpoxeHHus. JIJs MHBa 3TO MOXHO MOKasaTh
caenytoum o6pasom. ITos-nTpa nuBa BLIMBAIOT B CTRKAAH-
Hylo KOJIOY, B TOPJbLIIIKO KOTOPO{l sCTaBjeHa rnpo6ka co
CTeK/AHHON TPyGKoil AauHOi okoso 1 M. Ecau Harpers ma-
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BO 10 KHNEHHS U MOAHECTH K BePXHEMy OTBEPCTHIO TPYOKu
32XKXKCHHYIO CIHYKY, TO BRIXOASLUME MAphbl CMNHPTA BCABLIXHYT
H GyAyT ropeTb CBET/IO-TOMyObIM N1aMesem (puc. 32).

Ecin B K06y MEperoHHoOro
annapara HaJlHTb BHHOFPajHOTO
BHHA M KHIIAITHTb €r0, TO B IpH-
eMHHKe To/lyyaeTcss Ipo3pay-
Hulil, KaK BOAa, AMCTH/IAT (IO-
roH) cnupra. B nanekue Bpeme-
Ha JlyMaJld, YTO- 5TOT MUCTH/IAT
CONEPXKUT «AyX» BHHA — I0-J1a-
THIHK spiritus vini. Orciona
TPOH30LLIO HA3BAHHE CIHPTA.

YauBHTe bHBIE YepPHHIA

B xuMnueckuil crakaH HajH-
Bator 30—50 MJ1 BOABI, HECKOJb-
KO Kamesnb pacTBopa Jfoga B
HomuCcTOM Kajuu U 1—2 ma pas-
6aB/IeHHOH  COJITHOH  KHCJIOTHI.
IMocne 3toro npuGaBASIOT OKOJO
0,5 Ma pacTBopa Kpaxmaia, H
JHAKOCTb MOMEHTAJIbHO OKpa-
WIHBAETCA B CHHHI YepHH/bHbIA
neer. Ecnu crakan Harperb, TO
KHIKOCTb ofecliBeyHBaercs, a
IOpH OX/MaXAeHHH OKpallHBaeTcs
CHOBa. JTOT OMBIT MOXHO NOBTO-
PATb CKOJBKO YIONHO pa3s.

‘H3MeHeHne uBeTa 0GbsCHSET-
CSl TeM, YTO KOMILIEKCHOE COelH-
HeHHe KpaxMaja ¢ HOZOM IpH
HarpeBaHHH paspyliaeTcs.

Cheraiolliie YepHHJIa

CMewaTb B CTAaKaHYHKE He-

MHOTO KpaxmaJgaa c BOIOI H TIPHJHTD

&% =g

WSS 2

- 1
Puc. 32,

HECKOJIbKO KaneJjb

CNHPTOBOTO pacTBopa ioxa. IToMyuHBUIMMHCA «UEPHUTAMH»
HamucaTb Ha JIMCTKE HECKOJBKO CJIOB, OCTOPOXKHO BBICYIUHTD

Hajl CIIHPTOBKOH.

HanomuuB pycckyio nocaoeuuy: «Hanucaunoe nepom He
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BEIpYGHIUD TONOPOM», 3asIBHTh, YTO B HefCTBHTEJBHOCTH Hi-
MHCaHHOE MOXHO JaxKe CMaxHyTb IJIATKOM, H NPOAEMOHCTpPH-
poBaTb 3TO.

3eaexoe naamsa

B ¢apdopoBylo uallKy Ha/JHBAlOT HEMHOrO CIHpTa H
nOKHraloT ero, OH TOPHT TMOYTH GeCLBETHbIM IJAMEHEM.
Korza ropeHue OKOHUMTCS, B Ty 2Ke YallKy HaJMBAalOT 5 MJ
cnupra H 0,5 MJI HaChIILEHHOro pacTBopa GOPHON KHC/JOTH
H NOMAXHUIaKT. CIHPT FOPHT KPACHBBLIM 3eJIeHbIM IUIaMEHeM.

O6bscHsieTcss 3T0 TeM, YTo GOpHas KMcJaOTa obGpasyer co
CIIMPTOM CJIOKHBII 3¢Hp, OKPAlIMBAIOWHMI IVIaMsi B 3eJIeHbIi
BET:

3C;H;OH + HyBO;= 3H;0 + (C;H;0);B.

MHUKpPOXHMHYECKHIA aHaaM3

OxkoJs0 ABYXCOT JieT ToMy Haszax M. B. JlomonocoB Ha-
qaJl MoJIb30BaThCsl MHKPOCKONOM AJ1s M3y4YeHHs XMMHMYECKHX
peakuuii. ITHM OH NOJIOXKHJ OCHOBAHHE MHKDOXHMHM, T. €.
H3yYeHHIO XMMHMYECKHX peakLuii B MasbiX KosiuyectBax. Te-
nepb MHKPOXHMHS CTa/la CAMOCTOATE/IbHOR OTPAC/bIO XHMHH,

Oco6GeHHO LIHPOKOe NpHMEHeHHe MoJyuH/la MHKPOXHMHSA
B 06/1acTH XHMHYeckoro aHa/nuza. CoBpeMeHHbIl MHKPOXH-
MHYECKHl aHa/H3 AENMTCA HA PsJ OTAE/OB:

a) MMKPOKDHCTA/JIOCKOMHIO, KOrja OTKpbiTHe TOro HJH
HHOI'O BELLecTBa NPOU3BOAUTCA NO (Popme KPHCTaIOB coe-
JMHEHHs, KOTOpble HaOMIOAAIOTCA N0/ MHKPOCKOIOM;

6) aHaau3 NyreM PACTHPAHHS KPYNHHOK BELLECTB C Kpy-
NMHKaMU PeaKTHBOB,

B) KaneJbHbldl METOA H T. A.

Meton, ®aasHuKOro

IMpoceccop Kasauckoro ynupepcurera ®. M. dnasuu-
Kuit B 90-X rogax MHHyBLIEro BeKka pa3pab0TaJj HHTEpecCHbLIH
METOJ XHMHYECKOro aHanu3a. [leqo B TOM, YTO XHMHYECKHe
peakuHH Mex<ly BeLlecTBAMH MOTYT MPOHCXOAHTb He TOJIBKO
B PacTBOpe M/H NPH HarpesaHHH, HO M B Cayyae pacTHPaHHA
HX KPYNHHOK. Hanpumcp, ecin pacrepeTb B Crylke KpYIHH-
Ky MENHOro Kynopoca H KPYNHHKY JeJe3HCTOCHHCPOAKCTOro
KaJlusl, TO CMECh CTaHeT KpacHo-6yporo upera. XapaktepHoe
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okpamuBaHHe HOABJIAETCA TaKxKe, eClH pacTuparh KpYIHHKH
B3AThIX BELUECTB LEPeBFHHON NaJOYKOH Ha nucuei Oymare.

Mertoj PaaBuuKOro oveHb npocT. Jlas ero npuMzHenus
He TpeGyeTca CJOMCHBX NpHOOPOB, AOPOrMX PEaKTHsBOs, 0CO-
6bIX TeMIepaTypHbIX ycaosuid, Peakuuu MOryT GbiTb BbINOJ-
HEHbl He TOJAbLKO B LuKOJe, HO W A0Ma, B MOJe U T. A.

Bor npumepnl peakuuii Ha ke/e30, KoGaJbT M HHKeJb:

1) Ha noJocKe mucyeil Gymard pacruparoT CTeKJIAHHOH
NaJIOYKOH KPYNHHKY XJOPHOTrO Keje3a (MM KBAaCLOB XeJses-
HBIX) W KPYNHHKY JKeJe3UCTOCHHEPOAHUCTOro- KajHs (Ke/lras
KpoBsiHasi cosb). Ha Gymare oGpasyerca cHHee NATHO;

2) npH pacTHPaHMH KPYMHHOK COJIM KOOa/bTa B pojaHu-
CTOro aMMOHHUsA oOpasyercsi CHHe-(HOJETOBOE MATHQ;

3) Ha moJIocKe nucyeil GyMarH pacTHPAIOT CTEeKJIAHHOH
Na/0uKOil KPYNHHKU COJIM HHKeJIsl H AMMETH/rjuokcuMa. O6-
pasyercst nNsiTHO KPacHOro lBera.

~ MO2KHO TaKKe PacTHpaTh KPYNHHKH COJIell H PeakTHBOB B
¢apgopoBoil yalleyKe MM Ha Kpbiike $HappopoBoro THIJIA.

Ilpu npoBeneHHH peakuun MeToaoM PJaBHLKOro Caelyer
UMeThb B BHAY, YTO OHH YCKOPAIOTCA, €CJIM Ha pacTepTbie Be-
1iecTBa NOALILAT.

Kaneabhnii anaaus

H. A. Tananaes oTkpbii B 1920 r. HOBBI1, KaneJbHBIN MHK-
poMeTOA XMMHYecKoro aHajusa. Ilo stomy Merody ajs peak-
L4 GepyT Kaivli 2KHAKOCTeH, COAepKalluX HCC/lelyeMble Be-
IleCTBA. PeaKudy NPOU3BOAATCA HA MOJOCKAX (PuJbTPOBaJb-
HOW OyMaru /M Ha CTEKAAHHbIX ILIaCrMHKAaX. «B TecHoM
CcMblcje coBa, — nuuer H, A, TaHaHaeB, — KaneJbHbid Me-
TOA 03HAYaeT aHaJM3 NPHKOCHOBEHHEM Kaljell peaKTHBa K
KallJle HCMbITYeMOro pacTsopa C Le/biO [10Jy4YHTb KaKOe-HH-
OGyab LBETHOe NATHO, yKasbiBaiollee Ha NpPHCYTCTBHe B
pacTBope TOrO HJIH HHOrO 3JeMeHTa». DTOT aHa/lH3 NOJyYHJ
y Hac WHPOKOe pasBUTHE.

MoxxHO nokasaTb psj MHTEPECHBIX OMBITOB Ha MOJOCKax
(uabTpOBa/MbLHOH GyMarH.

OrkpuiTHe anomuuua. Ha nosocky ¢uibTpoBanbHoil Gy-
Mard HaHOCHT KalJio pacTBOpa CONH a/iOMHHHA W 0Opaba-
ThIBAKOT NATHO NapaMd aMMuaka. 3aTeM HATHO CMauMsaloT
CIMPTOBLIM PACTBOPOM aJM3apuHa M eule pas obpabarhiBa-
10T napaMu amMmuaka. Ha (HOMETOBOM (IoHe moOABJSETCA
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KPacHOBATO-DO30BOE OKpaIUMBaHHe, 34ech HMeeT MEcTo 06-
pa3oBaHHe alM3apHHOBOrO J1aKa.

OrkpbiThe mapranua. Iloc/sie HaHeCeHHs KamJIH pacTBOpa
COJIM Mapraiila H Kamjii aMMHayHOro pacTBOpa a30THOKHC-
Jioro cepeGpa MoABASETCA YepHOe NMATHO, COCTOSLIEE M3 Bbl-
naBuero Merajnuyeckoro cepeGpa, CyltHOCTb peakuHH 3a-
KJIIOYaeTcsl B OKHC/JEHHH MapraHlia KaTHOHOM cepebpa:

Mn(NO,); -+ 2AgNO; ++4NH,OH —
— 92Ag + H,MnO; -+ 4NH,NO; + H;0,

Orkpuitie kaamusi. K kansne pacTsopa cosu KagMHS NPH-
6aBAsIOT Kallio pa3GaB/lIeHHON COMSHON KHCJIOTH H Kamjlio
CepoBOAOPOAHOIT Bogbl. OGpasyercs XeJaToe MITHO CEPHHCTO-
ro KaiMHs.

OTkpbiTHe AByXxBanaeHTHOH PTyTH. [IpH B3aHMoneiCTBHH
Kall1H pacTBOpa COJIM JABYXBaJIEHTHON PTYTH M Kaljd pa3se-
JeHHOro pacrBopa iiogucToro Kajus obpasyercs KpacHas
fionucrass pryTh. B ciydyae n36biTKa HOAMCTOrO KaJiMsi OKpa-
CKa Hcyesaer.

OrtkpbitHe Meau. TTocsie HaHeceHHs! KAMJIM PacTBOpa COMH
Me[H H KalJli pacTBOPa XKeJe3HCTOCHHEPOAUCTOro KaJus 06-
pasyercsi KpacHo-Gypoe NATHO:

2CuSO, + Ky [ Fe(CN)g]=- Cus [ Fe(CN)s ]+ 2K:SO,.

OTKpbITHe HOHA a30THCTOl KHCAOTH. IToMewtaioT Ha Gy-
Mary Kamjto pacTBOpa COJH a30THCTOH KHCJOTH M KaIllo
pacTBopa YKCycHokHcoro Gensumuua, IlosiBasieTcst xxestoe
NSATHO.

OTKpBITHE HOHA MbIUILAKOBON KHCAOTH. HaHocsaT Kamiio
pacTBOpa COJMH MBILIBSIKOBOH KHCJIOTHL, a 3aTeM Kaluio pac-
TBOpa a30THOKHC/IOro cepebpa. O6pasyercs NATHO LIOKOJMAA-
HOTO LiBETa.

N83A504 + 3AgN03 -> AgaASO.g + 3N3N03.

BeccTpyXKKOBHA aHANH3

B nocireanee BpeMst COBETCKas TeXHHka 0GOraTHJIach HO-
BbIM IEHHBIM METOAOM aHA/M3a METa/JIOB H MEeTa/THYECKHX
ZieTaself, TaK 11a3biBaeMBbIM GeCCTPYKKOBHIM MeTOAOM. ABTO-
pom ero Takxke sBasercs npod. H. A. Tananaes.

OG6bIuHO, /s TOTO YTOGH! ONMPeNe/]HTb COCTaB MeTaJlla, H3
KOTOPOro M3roToBJIEHa [1€Ta/jb, C Hee CHHMAlOT HEKOoTopoe
KOJIHYECTBO CTPYKeEK.
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3TOT CNOCO6 OTHHMAaeT MHOTO BPeMeHH, Tpefyer aHauu-
TEJIbHOTO pacxoja XHMHYECKHX PeaKTHBOB H, KaK NpaBilio,
NOPHBOJAHMT K MOpyYe HCCIeAyeMoil AeTalH,

Mo GeccTpyKKOBOMY METOAY MOXKHO CI€/NaTh aHaJu3 JIio-
6oii IeTaJH MallHMHBI, He Hapylilas ee lcroctd. Ha oynueH-
HYIO NOBEPXHOCTb NeTajlH HAHOCAT HECKOJBKO Kamnesb KHMCJ/o-
Tbl, HalIpHMep a30THOM, B KOTOPOIi pacTBOPseTCs JalHblil Me-
Tal1. B pesyjbTate XMMHUECKOro B3aHMOAEHCTBHS KHCJOTH
C MeTaJlJIOM JeTasii KaIulsi KHCJOThl NpeBpallaercs B pac-
TBOP COJIeHl TeX XHMHUECKHX 3JIeMEHTOB, KOTOpble BXOAAT B
coCTaB MeTaJuia. DTOT pPacTBOpP H NOABEPraloT aHaJH3y.

IlpuBenem gBa nmpumepa:

1. OTkphiTHe Mapranua. Ha ounmenHyio Haxnaunoii Gy-
Maroil MOBEPXHOCTb MeTaJlyla HaHOCAT Kan/io ascTHON KHCJIO-
Tol (1:1). Uepes |—2 MuHYTHI ee MEPeHOCAT Ha (UABT-
pOBaJIbHYI0 6yMary M cBepXy HaHOCAT KaILLO aMMHadlIoro
pacTBopa OKMCH cepeGpa. B mpHCYTCTBHM Mapraliia noss-
JIfieTCs YepHoe MSATHO,

2, OtkpmiTHe nukeas, IlpeaMer u3 criaBa, cojepariafie-
FO HHKeJb, TLIATENbHO OCBOGOXAAIOT OT XKMpa NPH MNOMOLULIH
BaThl, CMOYEHHOIi 3(HPOM, H Ha €ro MOBEPXIOCTb HAHOCSAT
Kamlo aMMHa4yHO-CIHPTOBOrO PacTBOpa AMMETHJINIHOKCHMA.
Uepes HECKOJILKO CEKYHZ TNOSIB/IAETCS PO30BOE IAITHO, BBI-
3BaHHOE CJelaMH OKHCH HHKeJsd, BCEerla HMEOLMMHCS Ha
MOBEPXHOCTH MeTaJl1a, CONEepPHKalILero MpHMech HHKess.

OGHapyXHB B NMOJYYEHHOM DacTBOpe NPHCYTCTBHe CcOJeil
TeX' HJIH HHBIX 3/IEMEHTOB, CIELHANHCTH YyCTaHABJAMBAIOT
MapKy MeTa/lula, H3 KOTOPOrO M3roToBieHa Jetaab. [lpu
3TOM HeTajb OCTaercs HeBPeRHMOIl. :

OTKpHITHE AJOBHTHIX NMapOB M ra3os

Bo3sayx pas/HYHbIX NPERNPHATHIA MOMKeT GhITb 3arpsaHeH
NbUIBIO, TAPAMH H Ta3aMH, KOTOpLHIe BBLAE/ATCA B Npolec-
ce npou3BoncTBa. Hampumep, Bo3nyx JuTeliHBIX 3arpsi3HsieT-
CSl OKHCBIO YIJIepOfia, BO3AYX KOXEBEHHBIX 3aBOLOB — cep
BOOPOAOM M T. A. BO3ZyX HEKOTOPEIX MpeAnpHATHIl MoXer
cofiepxKaTh naphl GeH3MHa, KEPOCHHA, GeH30J1a, TaKHe SAMOBH-
Thl€ BEIECTBA, KaK CHHHJIbHAsH KHCJIOTA, (hoCreH, XJIOPIHKPHH
u 1. 1. KonuyectBo 3arpsisHeHHil, MX KOHLEHTPaUHsi ¥ XHUMH-
YecKHil COCTaB 3aBHCAT OT pana ycaosuii. Baxuelimee 3na-
YyeHHe MMeEIOT TEXHOJOTHYECKHI PeXHM, COCTOSIHHe ammapary-
PHl, Ha/lMYHE H MOMIHOCTb BEHTHJISLMH, TEMIIEpaTypa BO3AY-
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xa u T. A, KoHNeHTpanus sinOBUTEIX M APYTHX BELIECTB B BO3-
ZIIVXe OfLITHO OYeHb HeBeJMKa, BCero NOJW MWIMHrPAMMA Ha
JUTp Bo3nvxa. OnHAKO ¥ B TaKHX KOJHYECTBAX OHM VIKe OKa-
3BIRAIOT BPENHOE BJMSIHHE Ha 310poBbe Jionedl. Hanpumen.
€C/IM B BO3IVXE CONEPXKATCA TOpIOYHe BeUIeCTBA ¢ HHAKOM
TEMNENaTvROMi BCMBINIKH, TO OHW MOTVT BHI3RATh noXxap. He-
KOTOpBEI® Mapel M Ta3kl C BO3AYXOM OGNA3VIOT B3pHIBYUATHIS
cmecu. Bee 310 mokaseiBaer, yTO OnpefeNeHHe CONepIKaHHT
SIIOBHTHIX H IPYTHX TipuMeceil B BO3AYXe WMEeT BaXKHOE 3Ha-
yenne. C/eiveT HMeTh B BUAY, UYTO METOAbl OMpeneseHus
STHX BElIECTB JIOMKHB GHITh Upe3BBIYAaHO YYBCTBHTEIbHBI H
o6s1afath GOMBIIOH TOYHOCTBIO.

_B npocrefimnx uccienoBaHAAX BO3AYXa Pa3qMUHBIX npen-
NpYSTH OrpaHHYUBAIOTCS KAYECTBEHHBLIM OTKPBHITHEM TIPHMC-
ceil, WIH, KaKk roBopaT, HHOWKauue . aa wHigkauun
BPENHONEACTBVIOIIHX MpHMeceil B BO3INYXe NMNDHMEHS'OT He-
CKOJIBKO cnoco6oB: 1) mo 3amaxy, WIH OpraHoJentHyeckas
MHOWKAUNS; 2) HHAMKAUWA C MOMOULbI0 PEaKTHBHBIX -GyMa-
XKek; 3) HHAMKAUUS C TIOMOUIbIO TIOPHCTHIX HOCHTeNdel; 4) HH-
JHMKauus C MOMOLIBIO KHAKHX TOTJIOTHTeNel.

Hupukaums no sanaxy. DToT METOX OCHOBaH Ha TOM, 4TO
HUYTOXHbIE CJIENbLI HEKOTOPHIX BELECTB MOXHO YBEPEHHO
YCTaHOBHTb N0 3aMaxy, B TO BPEMs KaK XHMHYECKHE MeTONbl
OKa3biBaloTC GeCCHIBHEIMH, PsIOM OMBITOB  YCTaHOBJEHO,
YTO MO 3aMaxy MOXHO YCTaHOBHTb CONEPIKaHHWE BEILECTB, eC-
JI KOJTMYECTBO HX Ha OAMH KyOGHUECKHil MeTp BO3AVXa MpH-
xonurcs: ammuaka — 7—10 Mr, 6eHsona — 5 wmr, 6poma —
1,5 mr, unpura — 0,00003 mr, metuaMepkantana — 0,000002
mr. denona — 4 mr, xjaopotdopma — 0,3 Mr, XJOPNHKPHHE —
0,6 Mr, a¢pupa (3THa0BOrO) — 1 Mr M T. I

Huaukauus ¢ nomomsio HHAMKaTOPHBIX Gymaxexk. Munu-
KaToOpHLIMH GyMaXKKaMu HasblBalOTCS MOJOCKH (DHIBTPOBAJIb-
HOW GyMarH, MPONMHTaHHEIE COOTBETCTBYIOUIHMH pPeaKTHBaMH.
B 3aBHCHMOCTH OT CONEPXKAHMS WJH OTCYTCTBMH TOH HJIH
HHOl MPHMECH K BO3NYXY PEaKTHBHHle OGYMaXKKH H3MEeHSIOT
cBoift 1BeT MK ocraioTcs Ges uameHeHHs. I[To ckopocTu u3Me-
HEHHS] OKPACKH H MO ee HHTEHCHBHOCTH OMBITHBII XWMHK MO-
XKeT coeaTb 3ak/AI0YeHHe M O KOJHUYECTBEHHOM COAEDIKAHHA
npuMecH. ITpuMeHenne peakTHBHBIX GyMaXek SIBIAETCS Mpo-
CTBIM, VIOOGHBIM W GLICTDHIM MeTonoM HHnHKauuu. HHorma
IUISE OTKPEITHSI TOTO HJTM HHOTO BEIlleCTBa PeaKTHBHbe GyMaX-
KH TNOJBEPraioTcsi NONOJHHTENBHOR o6paGoTke.
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HHaukauus ¢ noMompio MOPHCTHIX HOCHTededh. DToT Me-
TOX OCHOBAaH Ha TOM, 4TO BMeCTO (DHIBTPOBANBLHOA GVMATH
MPOMHTHIBAIOT PEAKTHBAMH TOPHCTHIE Tesa: MeM3y, Hernasv-
poBanubifi dhapdop, cuHKarenb, aJlOMOTreNb W OpVrhe Tesa.
ITepen 3THM OHH Pa3MeNbLYAIOTCS HA KPYNMHHKM BETHUHHON C
6YJIaBOYHYIO TOMOBKY. DTUMH KPVIIHHKAMH HATIONHSIOT CTeK-
JITHHBIE TPYGKH, 4epe3 KOTOpHe MPOCAChiBAETCA MPH MOMOTIH
acmupartopa, Hacoca WJIM TPYLIH HcclenyeMeni Bo3avx. Ilpu-
MeCH, 3arpssHAlOLIHe BO3IYX, OCTAlOTCS Ha KDYMHHKAX MOPH-
cTeix BeutectB. [Tocsie mpocackiBaHHs BO3LyXa MOPHUCTHIE Be-
mecTBa 06pa6aTHBAIOTCA COOTBETCTBYIOIIMMH PEeaKTHBAMH.

Hnankauus c nomoiubio XHUAKHX nornorutened. [as sto-
ro MPHMEHSIOTCS MHKPOTPOMBIBAIKH C HeGOJLIINM KOJMHYe-
CTBOM JKHIKOTO DEaKkTHBA, 4Yepe3 KOTOphII MpocackiBaercd
HCCTenyeMblit BO3AyX. B 3aBHCHMOCTH OT TNpHMeHsieMoro
peaKTHBa M HCC/IeNVeMOTO BO3AVXA B KUMKOCTH Hab/I01a10T-
csl MOSBJIEHHE, HCYE3HOBEHHE WM W3MEeHEHHe OKPAaCKH, MosiB-
JIeHHe WJIM MCUe3HOBEHHe MYTH M T. I.

Oxkncp yraepona. UyBCTBHTENBHON SIBJSETCA PEAKUMS C
XJOPHCTHIM majnagveM. [Ipn  neficTBHH OKHMCH vriiepona Ha
XJOpHCTHI nmanmnanuft o6pasyercss MeTaJNTHYCCKHT mananni
10 ypaBHEHHIO:

PdCl; 4+ CO + H,0— Pd +- 2HCI 4- CO,.

OnbiT npoBoaXTCs caeayowuM o6pasoM. ITomocku huIb-
TpOBaJIbHON GyMarH MpomuTHIBAlOTCA 1% PpacTBOpoM XJIOPH-
CTOro ma/ianus W BhicywwBaiotcs. [lepen vnoTpeGrennem
OHH CMauuBaloTCs 59 PacTBOPOM YKCYCHOKMCJIOTO HaTDHsA. B
MPHUCYTCTBHH OKHCH YTJIepoa B BO3AyXe GYMa’KKH UEpHEIOT.

JINst OTKPHITHSI OKUCH yryiepofa B BO3LyXe MONb3YIOTCs
TaKxke peakuueil ¢ kpoBbio. OT OKHCH yriiepofia KpoBb MpH-
HHM2T Ma/HHOBVIO OKDACKY BC/IEACTBHE MEPEXOAa OKCHTe-
MOTJIOGHHA B KapGOKCHTEMOTJIOGHH.

Cepuucroiit ras. CepHucTbii Tas o6nafaeT XapakTepHbIM
3amaxoM, 1Mo KOTONOMV €ro MOXHO OGHAPVXKHTb B BO3LyXe
npu conepxanuu 0,008—0,03 mr na 1 gutp BoO3MyXa.

CepHHCTHI Ta3 MOXHO OGHApYXHTb NPH MOMOIUH BAAXK-
HOM JJaKMyCcOBO/ 6yMaXKH (CHHSIf OKpacKa JJaKMvca TneBpa-
maercss B Kpachyio), a Takxe GVMaXKKH, MDOTHTaRHOR pac-
TBOPOM KOHTOKPAacHHIM (KpacHas GvVMaxKa CHHeer).

CepHHCTHIf a3 BoccTaHaBiHBaeT fod. ITosToMv, ecin
nponutath GHIBTPOBANbHYI0 GyMaXXKy pacTBopoMm foma H
OKPACHTb ee PacTBOPOM KpaxMajia B CUHHII LBET, TO OT nefi-
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CTBHA BO3AyXa, B KOTOPOM COAEPXMTCH CEPHHCTHIA ras, ona
o6ecupennpaercst. [Ipu atom fioa npespalaercss B HORHCTHI
BOOPOA.

Ceposonopon. [To xapakTepHOMY 3anaXy MOXHO OTKPLITb
or 0,0014—0,008 mr cepoBojopona B 1 JiHTpe BO3AyXa.

CepoBoOpOA JIETKO OTKPHIBAETCH NMPH HEHCTBHH PacTBo-
pa YKCyCHOKHcJIOro cBHHUA. Bhimagaer uepHblit ocamok cep-
HHCTOro CBHHUA. [IJI OTKPHITHS CEPOBOJOPOA MOJb3YIOTCS
(UIBTPOBaNbHLIME GyMaXKKaMH, TNpPOMHTAHHLIMH YKCYCHOKH-
cabiM cBHHIOM. IIpH MasbIX KoJHYecTBax CepoBOJOpOAa B
BO3JyXe GYMa’KKH OKPAalUHBAlOTCA He B YepHLIA, a B KOpHY-
HEBLIfl MJIH JKeNTHII 1BeT:

Pb (Cu;COO); + HyS— PbS 4 2Cu;COOH.

Jlerko OTKpPLIBACTCS CEPOBONOPOL C MOMOI(BIO HHTPOMPYC-
cuna Hatpus (Nag [ Fe(CN)sNOJ - 2H,0). Ecan k menouto-
My pacTBOpY, cogepalleMy CepOBONOPOA HIH CYJIb(HL, NMPH-
6aBuTb HecKoabko Kanenb 109, pacTBopa HHTPONPYCCHAa
HaTpHsA, TO OH OKpallMBaeTcss B (HONETOBHIT uBeT. I'OTOBAT
TaKXe peakTHBHble GyMaj{KH, mponuraHubie 4% pacTBopoM
HHTponpyccuaa H 29% pacTBOPOM COIHL.

Cepoyraepoa. 310 GecuperHasi, JErkKo BOCT/IaMeHAOLIAs-
A, MOABHIKHAA XuAKOCTb. Ilapnl ero B 2,6 pasa Taxenee
BO3ayxa. HPH HCIIapeHHH OH NaeT OYeHb JIETKOBOCIMJIAMEHSIO-
LIHecs Maphl, KOTOpble 3aropatotes yxe npu —20°, C Bo3ay-
XOM Taphl Cepoyr/epoAa o6pasyloT CMecH, KOTOpbie Jerko
BaphiBatorcsa. Cofiepikatue 69 cepoyryeposia B BO3LyXe yxce
orxeonacHo, Cepoyr/iepos NMPHMEHSETC NPH XOJNOLHOH BY.-
KaHM3aLWH KayyyKa, IPH H3rOTOBJIEHHH HCKYCCTBEHHOrO LieJl-
Ka, VIl PacTBOPEHHS JKHPOB, IVIi 6OPBOHI C BPEAHTENSIMH B
CeJIbCKOM XO3sIHCTBE H T. H.

OTKpHITb M ONpENEeJNHTh CepoyriIepos MOMHO, MHOTHMH
croco6amu. TTpocTeiillinM W3 HHX ABJISETCS NOYEpPHEHHe pac-
TBOpa coJiH cBHHUA. Ecin k pacTBopy cos cBHHU2 npuba-
BHTb PacTBOp CepoyrMepona, To ofpasyercst YepHbili 0camoi
CCPHHCTOTO CBHHLA. YyBCTBHTENBHOCTb 3TOH PeaklUHH NMOBHI-
waeTcst B NpHCyTcTBHM (hopMannHa. K HcnbiTyeMoMy 1Ha mpH-
CyTCTBHE Cepoyriiepoia pacTBopy NpuGaBisior 2—3 Kamjx
dopManiHa M Kamjio IIEJOYHOro PacTBopa IVIIOMOHTA CBHH-
na. IMosBasieTcs yepHblit ocafoK. DTHM NyTeM MOXHO O6Ha-
pyxntb 0,002 Mr cepoyrsepona B 1 Ma1 pacTBopa.

Peakuus ¢ moauGaarom, K pactsopy cepoyriepona s
CIIHPTOBOM PacTBOPe LIEJIOYH NMPHGABJAIOT YKCYCHYIO KHCJIO-
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Ty RO KHCJIOA PEAKUHH H HeCKOIbKO Kameab 5—10% pacrso.
pa MosnGpata ammonus. ITosiBasteTcss cHavana KpacHoe, 3a-
TeM (HONETOBOE H, HAKOHEL, YCTOYNBOe roayGoe oOKpallHBa-
HHe. [IpH HarpeBaHHH OKpacKa yCHIHBAETCH.

AMMHaK. AMMHaK TIpUMEHSIeTCsl A/ NPOH3BOACTBA a30T-
HOW KHCJIOTHI, B XOJIOAHJIbHOM [eJie, B IPOU3BOACTBE COLH H
T. A. OH CONepKHTCS B BO3NyXe ra3oBbiX, KOXKEBEHHbIX 3aBO-
JIOB, B KJOAyHbIX rasax u T. A. CMecH amMMHaka H BO3lyXa,
conepxamme 16,5—26,89% NH; no o6beMy, 06:1a1a10T B3PHIB-
YaTbIMH CBOHCTBaMH.

OTKpHIT aMMHAK MOXHO pas3anuibiMn Meroxamu. IMo 3a-
naxy obHapyxusaercs no 0,007 mr B 1 autpe Bo3ayxa. Jler-
KO OTKPHIBaeTCf aMMHaK MPH MOMOILM KPaCHOH JlaKMyCOBO#
6ymaxkku. CMOueHHasi B IHCTHJIMPOBAHHON BOILe, OHa CHHe-
€T Ha BO3JyXe, CJIH B COCTaB €ro BXOAHT aMMuak. HyBCTBH-
TeNbHOI fiB/feTcst peakuus ¢ ¢ykcuHom. K 0,1% BomHoMy
pactBopy (¢vKcHHa NpHGABASIOT COMFHON KHCIAOTH A0 TOJMY-
YeHHsI CBETJIO-XKENITO# OKpackH. DTHM pPacTBOPOM NpPOMHTHI-
BAaIOT MOJIOCKH (DHJABTPOBANbHON 6yMarw M BeICYmIHBAOT, B
BO31yXe, CO/epXKallleM aMMHaK, GyMaXKKH OKpallWBalOTC B
PO30BBIH HJIH KPacCHbIN LBET.

CeoGonnbte ranorenl. CBOGONHHIE TaJOreHH — XJIOP,
6poM H HON MOXKHO OTHOCHTEJSBbHO MPOCTO OTKPHITH B BO3AY-
Xe, TNpeXne BCEro MO XapakrepHoMy 3aamaxy. Hanpumep,
X70p MOXHO OGHAapYXHTb B Bo3lyXxe npu conepxauun 0,003
mr/n. 3anax 6poMa OLLyUlaeTCsi MPH COAEPKAHHWH B BO3LYXE
mewbine 0.033 mr/a. Xaop # 6poM BBITECHSIOT H3 COeMHHe-
Huit fion. TToaTOMy /IsT HX OTKPHITHS MOJIB3YIOTCS HONOKpax-
MmasbHoll peakuueit. dunbTpoBanbHas Gymara, NpPOMHTaHHast
pacTBOpoM HOMHCTOTO KalHsl H KpaxMmasa, OKpalllHBaeTCs B
CHHHMI 1BET B BO31yXe, cOjpepxalleM CBOGOAHBLIA XJOp HJIH
napbl 6poma. CHHIOIO OKpacKy BbI3bIBaeT —BLIAESIOLIHACS
fon:

2KJ + Cl,—2KCl 4 J,.

Takyio Xe OKPacKy BBI3BIBAIOT H Napbl HORA, €C/IH OHH
HaxXomATC B BO3AyXe, T. €. CBOOCOAHBIA ifof HeficTByer Ha
KpaxmaJi, KOTOPHIM TpOMHTana (uAbTPoOBaJbias GyMaikka.

Bensununosas peakuusi, CBOGOAHbIC TajioreHBl AefcTBY-
IOT Ha GeH3UAHH ¢ 06pAa30BaHHEM OKPALUEHHOTO B CHHHN
UBeT NMPOAYKTOB OKHCJeHHs — GeH3HnHHOBO# cuuH. [Tosockn
¢unbTpoBanbHOi 6yMarn cMmaunnaor 0,3% pacTBOpoM GeH3u-
JHHa B 5Y% yKCycHOM KHCJIOTe. B npHCYTCTBHM CBOGOAHBIX
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rajloreHoB B Bo3lyxe (HJAbTPOBaJbHasg OyMaxKka CHHeeT.
CJiefiyeT UMeTb B BHAY, YTO U APYTHe OKHCJMTEJNH BHI3LIBAIOT
MOCHHeHHe pacTBOpa GeH3HAMHa.

XaopucTwii Bopopon. CuHsisti JakMycoBasi GyMaXxKa, cMo-
YyeHHast BONOH, OKDAaLIHBAeTC XJOPHCTHIM BOJIOPOIOM B
KpacHHIi! 1BeT. BolHble pacTBOpHl XJOPACTOTO BOAOpOAa OT
npu6aBJieHHst PacTBOpPa a30THOKHCJIOro cepeGpa AaioT Genuli
0CajlOK, NPH MaJblX KOHUEHTPalUHAX — 6eNyl0 MyTb XJIODH-
croro cepe6pa.

@ocren, Ilpn OGHLIKHOBEHHOH Temnepartype docren —
ras, o61anaoliuii cBoeo6pasueiM 3anaxom. OH B 3,4 pasa
TsMceslee BO3RyXa. IIpH OXJIaXKHEHHH CTylaeTcs B XKHIAKOCTb
c Temneparypoit kumenus 8,2°. Boma pacrtBopsier ¢ocrex
(oanH o6beM BOmE — mBa o6bema ¢ocrena). B Bosxyxe
MOXHO OGHapyXHuTb (ocreH Mo 3amaxy. 3amnax ero ouly-
liaercss MNpH CoAep>XaHHH b5—6 o6beMHBIX uacTeli Ha
1000 000 Takux e o6BeMHBIX yacTeil BO3ZyXa.

AnusnmnoBas peakumus. MccnepyeMolff Bosayx mpocachl-
BaeTcsi yepes NMPOMBIBAJIKY CO CBEXKENpPHrOTOBJEHHBIM HacHI-
UeHHBIM pacTBopoM aHuaHHa. Ilpu Hainuun ¢ocreHa o6pa-
3yercsi Gesblii 0CafloK TPYXHOPAaCTBOPHMOH B BoZe HH(EHH-
MOYEBHHEI:

COCl, + 4C4HsNH, — CO (NHCgHs) » + 2C¢HsNH, - HCL

CmruibHasg kHca0Ta, Be3BofHash KHC/IOTA NPH KOMHATHOH
TeMnepaType — GeclBeTHas JKHAKOCTb C 3aMaXxoM TOPbKOTO
muHpajs. CMelnBaeTcsi ¢ BOLOH, CIHPTOM, GEH30JOM H ApY-
THMH 2KHIKOCTAMH. [opHT ¢HoMeToBbIM mlameneM, Cmecu
NapoB CHHHJIBHON KHCJIOTH C BO3AYXOM O6/afaioT B3phIB-
yaThIMH CBOIICTBAMH NpH codepXaHuu oT 5,6% mo 12,8%
HCN. Ilpn xpaHeHHH CHHHJIbHASi KHCJIOT2 YaCTHYHO pasJfia-
raercsi. Co/li CHHH/IbHON KHCJIOTHI NMPH XPaHEHHH Ha BO3NY-
Xe pasJiaraloTcsl MO BJIHSHHEM YIJIEKHC/IOrO Ta3a W BJarH.
CHHH/IbHAS KHCIOTA oGpa3yerTcsl MPH TOPEHHH UeJLTyJIoHAa,
COEPIKHTCH B HEOUHIEHHOM GHITOBOM rase, B TaGa4HOM IH-
Me 1 T. 4. OHa npuMensiercs A/ Ae3HH(EKLUUH, AJIs HEKOTO-
pbIX OpraHHYeCKHX CHHTE30B, a CO/IH ee—B rajbBaHOMIaCTH-
Ke, MeTaJllypriH, JVIA HaBledeHHs 30/10Ta H3 pya H T. 4. Cu-
HHJIbHAs KMCJIOTa YpesBHYaitHO smoBHTa. KoHLeEHTpauus ee B
Boaayxe 0,3 Mr/i Bbi3LIBaeT HeMelJleHHYIo cMepTb. Caenyer
OTMETHTb, YTO MHOTHe BEILIeCTBA MOTNIQUIAT  CHHHIBHYIO
KHCJIOTY, HAanpHMep IIepcTh, KOXa, GEToH, KWPNHY, Jepeno
T
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OG6HapyXHTb CHHHJIbHYIO KHCJOTY B BOSJyXe MOXHO MO
3amaxy. 3anax CHHH/JIbHOH KHCJIOTHl OLILYyUIAeTcss YXe IpH
comepxanun 0,01 ma mapoB ee B 1 JuTpe Bo3myxa.

Peakuns o6pazosanus GepauuckodA nasypu. Hccaenye-
Mbiii PacTBOp Ha CHHHJIBHYIO KHCJIOTYV MOALIENAYHBAIOT H Ha-
FPEBAIOT C CEPHOKMC/BIM JKese3oM. 3ateM GHABTPYIOT, 10-
6aBJIAIOT HECKOJbKO Kamelb pacTBOpa XJOPHOTO KeJesa,
OXJ12XK/1al0T H MONKHCJSAIOT coMsiHON KucaoToli. B mpucyr-
CTBHH CHHHJILHON KHCJIOTH MM ee coJjeft ofpasyercs CHHHA
ocajok GepsHHCKOil Ja3ypH. CyIIHOCT peakuun 3akiio-
yaercsi B 06pa30BaHUH JKeJIC3HCTOCHHEPOIHCTOro KaJus, Ko-
TOPHIt ¢ TPEXBAJIEHTHBIM JKeJle30M o0pasyeT CHHHil OCaloK
GepJIHHCKOW JIa3ypH:

3K, [ Fe(CN)4] -+ 4FeCl; — Fe, | Fe(CN) 4], + 12KCL.

PonanoBas peakuus. K 3—5 MJ noaiesoyeHHoro Hc-
CJIefyeMoro pacTBopa NpPHGaBIAIOT HECKONbKO Kamesb JKell-
TOro cyJb(uaa aMMOHHSI U BbIMApPHBAIOT Ha BOAsAHOII O6aHe
nocyxa. Ilpn sToM H3 nMaHuga o6pasyeTcss podaHH.I:

NaCN + (NH,).S, -NaCNS + (NH,),S.

OcraTok PacTBOpSAIOT B BOAE H ﬂOGaBJlHIOT HECKOJIbKO KareJh
COJIH TPeXBAJEHTHOro »KeJie3a, MPeJBapHTeNLHO MOAKHCIHB
a30THO# KHcJIOTOA. B mnpucyTcTBHM polaHHAa mOSBJsAETCS
KpOBSIHO-KpacCHasi OKpacKa pONaHHIA »JKejae3a, uTO CBHIe-
TEJIbCTBYET O HA/JHYHH CHHHJIBHOH KHC/AOTH B HCCJAEAyeMOM
pacrtsope.

MbilibSiK ¥ MBIUIBAKOBHCTHI Bogopoa. B rume Meraina
MbIIIbSK He HMEET pacnpoCTPaHeHHss B TNPOMBIUIEHHOCTH.
OnHako ero coeqHHEHHsi LOBOJBHO MHPOKO mpuMeHstoTes. K
HHM MOJXHO OTHECTM MbIIIbSKOBHCTHIA BOJOPOX, MBILILSKOBH-
CTbIfi aHTHAPHI, COMH MBILUBAKOBHCTON KHCJIOTH H ApyrHe.
MbIUBAKOBHCTEI BOXOPOA M MBILBAKOBHCTHIT aHMHADHI —
CHJIbHEIE TIPOMBIILJIEHHbBIE Sl 5 MT/M BO3MyXa BHIBIBAIOT
HeMeJIeNHYI0 cMepThb. JIJIS OTKPHITHS MBILIBSKA YacTo MOJb-
sylorcsi peakuueit ['yruafita. Ona 3akmiouaercs B TOM, 9TO
NpH AefCTBHH MLILILSKOBHCTOrO BOAOPOAA Ha a30THOKHCJIOE
cepe6po oGpasyeTcsi JKe/iToe OKpalIMBaHHe, Nepexosilee
3aTeM B yepHoe, BhimosiHsieTca peakumus cledylolinm o6pa-
30M: B NPOOHPKY MOMELIAIOT HCCJeayeMoe BellleCTBO (Ha-
NpUMep Mblib), HEGOJbIIOE KOMHYECTBO LHMHKA M CEPHOIl
KHCI0TH | @3, 3aKpbIBAIOT OTBEpPCTHE MPOGMPKH BaTOil H-Ha
BaTKy K/MaiyT KDPHCTa/IKK a30THOKHCJOro cepe6pa. B mnpu-
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CYTCTBHH MbIIBSKA KPUCTAJJIHK KEJITEET, a 3aTeM UepHeeT:
6AgNO; + AsH. — AsAg; - 3AgNO; +3HNOs.
AsAg; - 3AgNO; 4 3H,0 —As(OH); + 3HNO; +-6Ag |

Cnenyet uMeTb B BHIY, 4TO (OCHOPHCTHII B CYPbMAHHCTBIA
BOJOPOJ, CEPOBOJOPOA AAIOT Ty XK€ peaKlHio.

Prytb. PTyTh HCnapsieTcsi NMpu OGLIKHOBEHHOM TeMmepa-
Type W 3arpsisHsieT BO3AyX. BAbIXaHWe mapoB pTyTH BJeyer
3a co6oil ocTpble M XPOHWYeckHe oTpaBjeHus. [onycTumas
KoHueHTpauusi B Bozayxe 0,01 wmr/m3. Jlas oGHapyMeHHS
NPHCYTCTBHSI PTYTH B BO3AyXe TNpPEMJIOXKEeHH DPEaKTHBHHIE
6yMaXKKH, B YaCTHOCTH GyMaXXKH, NPONHTAHHbBIE MENHbIM Ky-
MOpOCOM U HOMMCTHIM KaJHeM. B nmpHCYTCTBHH PTYTH OHH H3
CBET/IO-XKENTOro UBETa NepeXolIsT B CBETJIO-DO3OBHIT HIH
kpacubiit. [Tpy GOJBIIMX KOHLEHTPALHAX OKpacka HaCTymaer
yepes HECKOJILKO YacoB, PH OYeHb MaJblX KOJHYECTBAX —
Yyepes HeCKOJIBKO AHeil.

OTauyHs ynoGpeHHil oT SNOXHMHKATOB

1. Bewmecrsa, pacTBopumble B Boje. K pacTBOpHMBHIM Be-
111eCTBaM B BOJle OTHOCHATCA KanuiiHele U a30THOKHCJIbIE yano-
6peHHsi, a TaKXKe SNOXMMHUKATEI, HAalpHMep MCAHBIR W Ke-
JMe3HbIfl Kynonoc, XJaopucThiil 6apuil u ap. [TosToMy, ecaw se-
IIeCTBO PacTBOPHMO B BOIE, TO OHO MOXeT ObiTh ymoGpe-
HHeM, a He SIOXHMHMKaTOM: 1) Korga OHO G6esoro uBeta,
KDHCTaJ/NIHYeCKOe HJAW TPaHyJHPOBAaHHOE H Ha pacxaneuﬁofi
MOBEPXHOCTH IPEBECHOTO VIVIS HaeT BCbILKY; 2) KOTAa OHO
6esloro MJIM 3eJIeHOBATOro IBeTa, Ha pa(‘KanenHoﬁ noRepx-
HOCTH IPeBECHOro yrJisi TJaBHTCS W npH Aeiicreun 10% pac-
TBOPOM UIe/OuM BHITENSIeT AMMHAK W' 3) KOrna oHo G6esioro
WJM Ceporo UBeTa, BOAHHIN PacTBOpP OT CEPHOH KHCJIOTHI
ocTaeTcss GeCUBETHBIM, YHCTHIM M TNpo3payHbiM, a or 10%
pacTBOpa YKCYCHOKHCJIOrO CBUHUA BhbiMajaer Gesiblfi 0Camno.

2. Bewecrsa, HepacTBOpHMble B Bone. K HepacTBOpH-
MBIM B BOZe oTHOCATCA (ochopHbIE A M3BECTKOBHIE yHoGpe-
HUS, HATIpUMep LHAHAMHUI KaJIblHMSA, THIC, a TaKXKe ¥ SNOXH-
MHKaTH. ISt OTJIHYMA STHX BEUIECTB [HeNaloT Mpobh Ha
KasbUH, MBILLAK, PTYTh.

Mpo6a Ha Kaabuui. 1—2 r BeuecTsa pacTBOPIOT
B 10% pacTope YKCYCHOil KHCJIOTH ¥ (uabTpyioT. K dHiIb-
Tpaty npubasisior 5—10 kaneab 10% pacTsopa uiaBeneso-
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KHCJIOro aMMOHHs. BrimageHue 6enoro ocaaka CBHAETEb-
CTByeT O Ha/JHYHH KaJbUHA.

[lpo6a Ha MLIIWIbIK U PTYTh

1 r BeutecTBa pacTBopsiioT B 5—6 Ma 159 co/AHON Ku-
CJTOTHI, ONMYCKAIOT B TOT PacTBOP SAPKO OUHILEHHYIO MEAHYIO
TIPOBOJIOKY HAH MJIACTHHKY H MOAOrpeBaioT. MBILIbIK U PTYTh
JalOT Ha IJIaCTHHKe cepblif HaJleT, HO NPH MpoTHpaHuu Oy-
MaXKKOif HaJleT o1 PTYTH cTaHoBHTcs G/ectsawmuM. Ecau B Be-
leCTBE OTCYTCTBYIOT MBIIbSAK M PTYTb, @ UMEETCH KaJblLiHil,
TO 3TO YAOOpEHHE, a He sLOXUMHKAT.

ITpo6a Ha pacKaleHHOM yriae

Ecn Ha pacKalleHHYIO NOBEPXHOCTb yIJIsi HaHECTH He-
6oJbllioe KOJHYECTBO yAOGPeHHs, TO 1) €ciim OHO COLEpIKHT
Ce/JIUTPY — MOABATCA BCMBILIKH; 2) ecad 3TO aMMHayHoe
ynobpenHe, To OHO OyJer MJIABHTbCA M AACT CIKHIE JILIMOK C
3allaXOM HallaTbIPHOTO CIIHPTa; 3) eC/M 3TO KaJauiiHoe yIO-
6peHHe, TO OHO HJIM NOTPECKAeTCss MJH OCTaierca 6e3 H3-
MEeHeHHs.

Ilpo6a sAN0OXMMHKAaTOB Ha OTHe

He6oabioe KOJIKYeCTBO BeLUEeCTBA IIOMELUAKT Ha Y3KYIO
MeTaJIJIMYECKYI0 NJIaCTHHKY HJIM KOHYHK HOX<a W AepXKaT Haxg
IJIaME€HeM T'OpeJKH, Cepa NpH 3TOM NJIaBHTCSI H TFOPHUT TO-
JIbelM IV1IaMeHeM C BblJeJIeHHEM CEpHHUCTOro rasa, KpbICHZ
TOpHT GeJibiM KONTSILMM IVIaMEHEM H T. A.

Ilpo6a MenHo# NPOBONOKOH Ha XJA0D

Konel MenHOH MpoBOJMOKH CrHGAIOT B METIIO H C ee Mo-
MOLIbIO HAGHPAIOT HEMHOTO BELUECTBA M [AEPIKAT Haj MiaMe-
HeM ropeikd. Eci miaMs uMeer. CHHe-3eJIEHYIO OKpacky,
3TO O3HayaeT, YTo obpasel, coAepKHUT Xaop. [Ipu 3Tom obpa-
3yercs XJOPHCTas Mefb.

OT/HYHe apPCEHHTOB OT aPCEHATOB

ApCeHHTH — COJIM  MBIIIBSKOBHCTOH KHCJIOTEl, apceHa-
Thl — COJIH MBbILIBAKOBOH# KHCJAOTH. [Jst TOro uTto6bl OT/H-
YMTb 3T COJIH, MOXKHO BOCNO/Ib30BAaTbCA peakuueil ¢ Map-
radlUOBOKUC/ALIM KanueM. 1—2 r ofpasla pacTBOpsOT B
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109% cepHoit KHc/IoTe M TIPUGABJAIOT HECKOAbKO Karedn 1Y
pacTBOpa MapraHUOBOKHC/IOTO KaJHsl. ECIH HCTBITHIBaeMblif
o6pasel COAEPKUT apCEHUTHl, TO PEaKTHB BOCCTAHABJIMBAET-
csi M oGecLBeyHBAEeTCs; eCli OH COACPIKHT apceHaT, TO OK-
packa peaKTHBa OCTaeTcsi 6e3 H3MeHelHs.

Ilpo6a c aMMHaKOM

1 r sgoxuMuKara pacreopsioT B 5—6 ma 109 pactBopa
CepHOil KHCJIOTHI H NpHOGaBJSIOT TyAa H3GLITOK pacTBopa aM-
Muaka. Ecu npenapar comepHT Medb, HampuMmep MeRHBII
Kynopoc, npenapat AB, nmapuxckyto 3e/neHb, TO NOAB/IAETCH
CHHee OKpallMBaHHe.

Ilpo6a ¢ XTOPHBIM Xene3oM

2—3 MJ1 HccllenyeMoro XHAKOro mpenapara pa3®aBJsioT
BOMOR H Tylda e NO Kamiam mnpuGasasior 5% pacTBop
xJ0opHoro esesza, Ecam npemapar comepxHuT Kap60JOBYIO
KHCJIOTY, TO MOSIBJSIETCS (PHO/IETOBOE OKpalHBAaHHe.



XHMHS «HYYIEC»

CoBpeMeHHble JOCTHXEHHS HayKH, B TOM YHCJle U XHMHH,
y6ennTeqbHO ONMpPOBEPraioT pesIMrHosHele aorMbl. Hayka He
MOXET MHpPHTbCSl C PEJHTHO3HBIMH, BBIMBLIJIEHHBIMH NpPea-
CTaBJICHUSAMH O KM3HH NPHPOABI H YeJ0BeKa — OHa He CO-
BMeCTHMa C PeJIHTHei.

Hayka onupaercst Ha (akThl, Ha TOYHbBIl KcnepumeHT. B
OCHOBE )K€ PEeJIMrHO3HbIX NpeJCcTaB/eHuil Jexar 6ub/eiickue
npefanus, (aHTaCTHYeCKHe BBIMBIC/bI, PEIHTHS NpHU3bIBaer
Joged ynoBaTb Ha 60ra M OXHAATb OT HEr0 MHJIOCTH.

LlepKoBHHKH LIHPOKO HCNOJb30BalH H HCHOAb3YIOT XH-
MHYecKHe sIBJeHHs AJs o6MaHa BepyloluuxX. M3BecTHel Takune
«yyneca», Kak «OGHOBJEHHe» HKOH, «CaMOBO3ropaHHe» CBe-
Yeli, NOSIBJIEHHEe «KPOBOTOYALIHX» KPECTOB M JAP.

EcTb MHOro XHMHYECKHX DeakKLHii, KOTOpble MOTyT IMOKa-
3aThCA TEMHbIM JIIOAAM <«UYAECaMH», eCIH IIPENOJHECTH HX
COOTBETCTBYIOLIUM 06pasoM.

Tak, HampHMep, H3B€CTHO, 4To KeJThlii ¢ocdop Ha BO3-
JlyXe 3aropaercsl caM co6oi; cMecb paBHLIX yacTeil caxapa M
6epTOJIETOBOI COJIH BCIbIXHBAET roNlyGLIM OTHEM, €C/IH Ha Hee
KanHyTb KPEeMKOH CepHOM KHCJOTOM; CMECb CEJIMTPbl, Cephl,
YrJsi BCMbIXHBAeT OT KPEeNKHX KHCJIOT H T. A.

B 3T0ii raBe OMMCaHbl ONMBITH, KOTOPble MOXHO C yCrie-
XOM HCIIOJIb30BaTh IPH YTEHHH JIeKUHi Ha aHTHPEJHMIHO3HbIe
TeMbl, HanpuMep, «Kak xuMHs1 pasoGaayaeT «uyjeca» pesH-
THH» H Jp.

«Hu3sBenenne orus ¢ HeGa»

Uyna, onucanxoro B TpeTheil «Kuure mapcts» (SuGanM)
0 Hu3BeleHHH NpopokoM Mibeil orus ¢ He6a Ha IKepTBeH-
HBIil KOcTep, HHKorja He 6buto. Tem He MeHee pacckashl O
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NMOAOGHHIX «YyHecax» XWJIH B PeJIHrHO3HbIX BEPOBAHMAX
MHorux HapoaoB. CBoero poja «HH3BeleHHe OTHA C HeGa»
MOXHO IPOAEMONCTPHpOBaTh cJedyiolluM obpasom. Ha xe-
JIE3HbIH JIUCT HAH KHPNHY KJAALyT HCCKOMBKO KPHCTAIHKOB
nepMaHrasata M CMauyHBalOT HX KOHLEHTPUPOBAHHOH CepHOM
KHCJI0TOH. BOKpYr HakJIaAbliBalOT LUENKH B BHAe KOCTpa, pac-
moJjarasi MX TaK, YTOGbl OHM He Kacasuch CMeCH. DKCIepH-
MEHTAaTop CMayHBaeT COHPTOM HeGOJbLIOH KyCOYeK BaThl H
He3aMeTHO 3a)XXHMaeT ero MexAy najbuamu. B momenr, kor-
Jld HYXHO 3a)Xeub «KOCTep», NOCTaTOYHO BbIAABHTb CITHPT
M3 BaThl TakK, YTOOhl KalJIH NONa/jH Ha CMeCh MepMaHraHarta
¢ cepHoii kucI0TOH. «KocTep» MoMeHTa/nbHO 3aroputcs (Ha-
Bo Ouicrpo y6paTh pyKH, YTOObl Barka CO CIHPTOM He
BCNbIXHYJ/1a). B 3TOM onbiTe NPOHCXOAMT HePrHYHOe OKHC-
JleHHe CIIHPTa 3a cyeT KUCJOpoja nepmanrasara.

BMecTo cMecH mepMaHraraTta M Ceplioil KHCJIOTH MOXHO
B3ATb KpPacHble KPHCTaJ/Ibl XOPOLO MPOCYLIEHHOTO XPOMOBO-
ro aHraapuaa. s Toro ytoGbl 3aX€4b «KOCTep», HYXKHO
NOJITb €ro HeGOJIbLIKM KOJNHYECTBOM CMIHPTa WM AeHaTy-
para. IIps cONpHKOCHOBEHHH C XPOMOBLIM aHrMAPHIOM Je-
HaTypaT BCIbIXHBAeT, NOoC/e Yero MJaMs OXBaThiBaeT Bech
«KOCTep».

MoXHO IS 3THX Lielell PHMEHHTb TaKXKe MeTaJsllHye-
cKkuii Hatpuil. B Kyuy nasiouek, kotopas 6yaer y Hac H3o-
6paxkaTh KOCTep, MOJIOXHM KYyCOYEK HaTpHst BEJHYHHOH C
TOPOLUHHY (MHHYT 3a 5 10 OmbITa), 3aTeM MOJbEM Ha Hero
BOJOH, HO He CJHLIKOM MHOrO, 4ToObl MaJOYKH He OYeHb 3a-
MouuJio. Dtoro GyAeT AOCTaTOYHO, YTOGH «KOCTeP» 3aropes-
cs caM coGoil.

«CamoBocniamMeHeHHe» cBeyeii

«Uyno» collecTBHst «HeGECHOTO OTHi» Ha 3EMJIO B Teye-
HHE COTEH JIeT peryJsipHo MpakTHKoBajoch B Mepycanume B
nacxajbHylo 3ayTpetio. Poso B 12 yacoB Ha rpobe rocrnos-
HeM BApYr BCNbIXHBaJ OrOHb M Cpasy pas3japajoch TOpXKe-
CTBEHHOE: «XPHCTOC BOCKPEC M3 MEpPTBLIX».

IT0 «uynO» MOXKHO TIOKasaTb CJelyIOLiMM 06pa3oM.
OroJieHHblll, pacrpenadHblii Ha OTAeNbHblE HHTKH GHTHIbL
BOCKOBOiH CBeYM CMauMBaeTCsi MpPH MOMOIUH CTeKJIAHHOH IH-
nerku 1Y pacrBopom ¢octopa B cepoyriepone. Uepes He-
KOTOpoe BpeMsl CBeya BOCIJIAMEHHTCA caMa, Jaxe B pyKax
camoro rpeiHoro yejoseka. CepoyrJepoa NpensTcCTByeT
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(ochopy BoCIIAMEHHTHCA, NO3TOMY BOCIJIaMEHeHHe IIpo-
HCXOAMT JIHIIp Hocse ero ucnapenus. bBedanlii  ¢docdop
ANOBHT M C HHM HYXHO obpawarbcs ¢ O0JbLIOH OCTO-
poxHocrelo. [Ipu nmnomagaHWH Ha KOXKY OH Bbi3blBaeT
OXXOTH, KOTOpble NO/IF0 He 3aXHBAKT. Bce mpeamersl, KoTo-
phle conpHKacaJ/uch ¢ GocopoM, Jydlle CKeYb B NeYKe H/H
3apHITh NONy6XKe B 3eMJII0.

«OGHOBJIEHHE» HKOH

B 1900 r. mpoH3oUJIO ONHO H3 NEpBLIX «OGHOBACHHI»
HKOHbl Ka3aHCKOH GoromarepH. A HeMHOro MNOrOAs «CaMo-
O0HOBJIEHHE» MPHHANO MaccoBblii XapakTep. B 1904 r. Toab-
Ko B XepCOHCKOii enapXuu 3a TPH Mecsina GblIO AecATb «06-
HOBJIEHHT».

Kak npoucxoaur «oGHoB/ieHHe» HkoHP? OtBer Ha 5TOT
Bonpoc 6bll 0GHapyKeH, HanpuMep, B AHEBHHKE OJHOrO Cellb-
CKOro CBSILIEHHHKA, HalilenHoM nocie ero cMept. Ofna u3
noc/IeIHUX 3amuceil 3Toro AHeBHHKa rsacuia: «Ceromns ys-
HaJl MPOCTOil M JelleBblii peuent A o6HoBAcHHA. He cuiibtio
NoTeMHeBIIAasi HKOHA CBETJ/IeeT, ec/ii ee HEeCKOJIbKO pa3 mpo-
TepeTh JIyKOBHUAMH M 3aTeM CMasaTh MOCTHLIM MacJjaoM».

3allUTHHKH PEJIMrHH, 3aHHTePecoBaHHble B «CaMOOGHOB-
JIeHHH» HWKOH, Da3paGoTanu psAx Apyrux Gofee CJIOXHBIX
CIOCOGOB HX «OGHOBJICHHAY,

Kak H3BecTHO, HKOHBI NHIIYTCS OGBIYHO MAaC/AHBIMH
KPacKaMH, B COCTaB KOTODHIX BXOIAT COEJHMHEHHMsl CBHHIA.
Tloa neiictBHeM cepoBofopoda, HaxoAsLIerocsi B BO3AyXe,
CBHHEIl CO BpEMEHEeM NEPEeXOUT B YEPHbiil CEPHUCTHIII CBHHE,
B CHJIy 4Yero HKOHa TeMHeeT:

Pb* 4 S§” — PbS.

YroGel paspylINTh CEPHHCTHI cBHHCl — PbS u TeMm ca-
MbIM OGHOBMTb HKOHY, ee NOBEPXHOCTb O6GpaGaThBalOT Ka-
KHM-HHOYAb OKHCJHTeJeM, HampuMep MEPeKHCbio BOAOPOAA.
Jls 3TOro MOBEPXHOCTb €e MPOTHPAIOT BAaTKOM, CMOYEHHOMH
10—159% pacTBOpOM MEpeKHCH BOAOPOAA. 3aTeM HKOHA Mpo-
MbIBaeTcst BOAOH  npothpaercs. C nepeKNchio BOLOPOAA Cep-
HHUCTbIil CBHHeL flaeT coeinHeHHe Gejoro usera — PbSO,.

PbS 4 4H,0, = PbSO, 4 4H,0.

Caxa C HKOH JIETKO CMbIBaeTcsi OOGbIYHOI MBIILHOII BONOI
(uHorga ¢ po6GaBieHHeM coibl). Konotb c- HKOH, HamucaH-
HBIX MaCJsHbIMH KDacKaMH, CMblBaeTCi CMecblo, KoTopas
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COCTOHT HAMOJNOBHHY M3 CTIHPTA M HATIONOBHHY U3 CKHNMAADA.

B cayuae, ecin MKOHa OdYeHb cTapas, TO K COCTaBy HO-
6aBasIoOT ellle TPeTh YalHON JIOXKKM HalIaTLIPHOTO CHHPTA.
Tox aeiicTBHeM 3TOro coctaBa KOMOTb H JaK GBICTPO CMbIBa-
forcsl. JlanbHeiliuee pasbesatolilee AefiCTBHE COCTaBa OCTa-
HaBJHBAeTCA TeM, YTO MKOHY OCTOPOXXHO MPOTHPAKOT CyXoi
TPANKOMA, a 3aTeM CMAa3hBAIOT MOACO/IHEYHbIM MAacjoM, OJH-
¢ofi man nakoM. 3eneHb M pIKaBYMHA YAAJAIOTCS a30THOI
KHCJIOTOR.

B Haiile BpeMs jmeTasibHO pa3paGoTaHa HaydHas MeETOAH-
Ka pecTaBpallMH CTaphiX KapTHH H HKOH.

«llnavymag» ukoHa

Jlas Toro 4to6H MKOHa «3alJiaKajas, NMPOCBEP/MBAIOT B
HKOHE B MeCTe BbiXOAa CJi€3 OTBEpPCTHA. C NpOTHBOIOJIOX-
HOH CTODOHBI HKOHBI MOMELIAIOT CMelHaJbHbI{l pe3epByap ¢
pognoil. CneunasbHbIM MpPHCHOCOG/IEHHEM JHAKOCTb BbINaB-
JIMBAETCS M3 pe3epByapa M MO Pe3NHOBLIM TPYGOUKAM NMOCTY-
Maer K IJ1a3aM H306paKeHHsl M 3[eCb BHIXOAHT HapyXy B
BHIE «CJe3»,

B kacdenpanpHoM co6ope CMosieHcKa VIl STOH  LeJaH
NMOJIb30BA/INCh FPY3HKOM, KOTOPbIl AaBHJ Ha NpPOMHTaHHYIO
BOJOH ry0Ky H TeM caMbIM 3acTaB/sy BOAy I[OCTYNaThb K
Benuy Hucyca.

Jlaist Toro uto6El BOAA HE JIMJACh PY4beM, a CKaThIBajlach
CJIe3HHKaMH, HKOHY CMashlBalOT NOACOJHEYHbIM MacJOM.

«Yypo» HcueaeHHs

MOXXHO JIH HOXXOM BCKPBITb YeJIOBEKy BeHy M GHICTPO OC-
TaHOBHTb KPOBb, He OCTaBHB Ha MecTe MOpesa Jaxe Ma-
JIeHbKOH uapanuubl? Takoe Yyao 4acTo MokasbiBaioT (okyc-
HHKH, OHO MOXET GbITb NPOAEMOHCTPHPOBAHO CJEAYIOLHM
06pa3oM: OroJIIIOT OJHOMY M3 CJyLIaTeaell pyKy, NPOTHPAIOT
ee BaTKOM, CMOYEHHOH DPacTBOPOM TPEXXJIOPHCTOrO XeJie3a
(MOXHO CKa3aTb, YTO 3TO Hom), 3aTeM OepeTcs Tymoil HOX,
omnyckaercsi 6yato 6bl A/si fe3nHGEKUHH B, pacTBOp POAAHH-
CTOr0 aMMOHHSI H TIPOBOIHTCA 1O PyKe, 06paGOTaHHON XJIOp-
HbIM Kesle3oM. ToTyac e oGpasyeTcs POJAHHCTOE XKese30
(KpOBaBO-KPACHOrO 1iBETa) — KPOBb».

«Hcuenenne» npoxomuT oyenb Ghictpo. Uucrol Bartkoit
CHUMaeTCsi PacTBOP, H PyKa OCTAETCH HEBPEAHMON.
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«OGHOBIEHHE» KYNONOB

B 1930 r. oxun u3 Kymosos XapbKoBCKOro coopa, Kor-
Ra-TO IO30JIOYEHHRLIl, a 3aTeM CHJAbHO MOTEeMHEBLIHH OT
BpeMeHH, Blie3anHo 3acBepkas, Kak HoBbifi. ITomoGnbie cay-
Yau «OGHOBJIGHHS» 30JI0THIX H CepeGpAHbIX Belleil JaBHO
o6bficHeHb yueHHIMH. OKasniBaeTcs, Ha MOBEPXHOCTH 30J10-
Ta MOXeT Da3BHBATLCs OCOGHIT BHJI NJeceHH, o6pasyouluii
Gypele NATHA.

Ilpu BHICOKO# CyxoCTH BO3AyXa CJIOi INVIECEHH MOXeT
MOACOXHYTL M OTBAJIUThCH, a .30/104eHass NMOBEPXHOCTb MOXL
HHM OKasblBaeTcsl pesko nocserJielueil. BeiBaeT, uto xeses-
Hble KPeCThl Ha OTKPHITOM BO3AyXe pixKaBetoT. JLoXAb CMHI-
BaeT PXaBYMHY, M Ha KpecTe MOSB/AIOTCH Kak Gbl KpOBaBble
noJiockl. MHorue BepylOLlHe 3TO BIOJIHE €CTeCTBEHHOe SIB-
JIeHHe NPHHHMAJIH 33 <9yRO».

3apikaBileHHble JKeJle3Hble NpeiMeThl OYeHb XOPOoIIO «06-
HOBJIAIIOTCA» B KOHLEHTPUPOBaHHOi oprodocopHoil Kucao-
Te. Jasi Tex Ke uenefi Moryr GBITh NpHUMeHCHH Mertadoc-
¢oprass u nupodoctopHast Kucaorel. Kuciaora pactBopser
p>KaBuMHY (OKHCJIBI 2KeJie3a), HO MaJio HeHCTByeT Ha Me-
Taaa. IoBepxHocTb nmporpasiieHHOro (ochopHoil KuCI0TOM
TpeaMeTa CTaHOBHTCS CepeOpHCTON.

OunulenHEe XKeJle3Hbie npeaMeThl MOXHO «INO30J0THTb»,
ONyCTHB B pAacTBOpP MEIHOro Kynopoca: Meldb BbITeCHAETCH
JKeJjle3a0OM U3 pacTBOpa M OCelaeT Ha IIOBEDXHOCTH KeJse3a.

-«KpoBoTouaiuue» HKOHB H KpecTbl

OpraHn3aTophl «4yAec» B NepBHe NOC/IEPeBOIOLHOHHbIE
FOAK MOKA3hlBAJH «UyA0» NOSBIEHHSA Ha HKOHE MATEH Kpo-
BH, 2 TaK)Ke 3aCTaBJIA/IH <KPOBOTOUHTL> KDECT.

«Yyno» opranmsyerca cuaelyiomiuM o6GpasoM: Gepercs
KpenKHii pacTBOp XJIOPHOTO JKesle3a H C MOMOLIbIO BaTKH MM
MOKPbIBAETCSA MOBEPXHOCTb HWKOHHI, Iloc/ie TOro Kak HMKOHA
BHICOXHET, Ha Hee Gpmi3raioT 10—209, pacTBopoM poaaHH-
CTOro KaJuf, KOTOPhi MOMHO BBIAATb 33 «CBATYIO BOLY»,
TaK KaK pacTBOp coBepllleHHO npospauen. O6pasyiolleecs B
pe3y/ibTaTe XHMHYECKOH peaKIHH POJAHHCTOE XKeJle30 Bbl-
3LIBAET MOSIBJEHHe KPOBAaBO-KPACHBIX NATEH, OYeHb HaNOMH-
HAIOLMX KPOBb.

139



TNpespanienne BOAN B «KPOBbY

PacTBopbl TPEXXJIOPHCTOrO KeJle3a H PONAHHCTOrO aM-
MOHHA MOXHO HCMOJb30BaTh TaKXKe JJIA APYrOro OfbiTa —
npeBpalleHHst BOAbl B «KPOBbL>.

B crakad uauM UMIMHAP HAJAHBAIOT 59 pacTBOp PONAHH-
CTOro KaJHsi /M aMMOHHMs. B KauecTBe «4yHeCHOH» KHAKO-
CTH CIyXHT D9 pacTsop TpexxJopucroro Xxenesa. Ilpu
CJIMBaHMH PacTBOPOB XKHAKOCTb OKpallliEaeIcs B KPOBABO-
KpacHHIl uper Gsaronapsi o6pa3soBaHHIO POJAHHCTOrO XKe-
Jesa:

FeCls + 3KCNS — Fe (CNS); -+ 8KCl.

«Hcuesnosenne» xpecra

ITO «UyHO» MOMNHO COBEpPIUHTH CJAEAYIOWHM 06pasom.
H3 cnnasa Byana orimBator kpect. Ecau ero omycTHTh B BO-
Ay, HarpeTyio no 80°, To KpecT Hcyesaer, TaK Kak CIUIaB
niaaButcs npu Temneparype 65,5°. as Toro uto6n He GblIO
BH/HO, YTO pacl/aB/eHHbli MeTaJyl HaXOAWTCH Ha JHE CTa-
KaHa, HHXKHIOI 4acTb ero oGKJACHBAIOT KPYroM uepHoil Gyma-
roéi. Cocras cruasa Byga: Bucmyra 50,19%, csuHua 24,9%,
onosa 14,29% u xanmus 10,89%. OTBecHB COCTaBHbIe YacCTH,
HarpeBaloT HX RO MJaBJeHHUS.

«PapaonoBa 3mesi»

K KOHIEHTPHPOBAHHOMY PacTBOPY a30THOKHCJIOH PTYTH
npubasasior 10% pacTBop podaHHCTOro Kajusd. Boinasuinit
ocanok poxaHucroit pryth Hg(CNS). cobupaior ua Quabr-
pe, MOACYLIHBAIOT H (POPMYIOT NaNOYKH TOJLIMHOA B KapaH-
pawr ¥ pauHoit B 4—5 cM. Ecm masouky moakeub, To M3
Hee HaYHHaIOT BhLINOJI3aTh MVIOTHBIE MPOAYKTH FOPeHHs, CO3-
JaBas BIeY3T/IeHHe H3BUBAIOLIEHCS 3MeH.

«Yepuag ames»

B rtapesky HachinaloT NeCOK KOHYCOM H TNPONHTHBAKOT
€ro CrHpTOM. 3aTeM AeNaloT yraybjeHde B LEHTDE M MOMe-
WaoT Tyna cMech W3 2 r muTbeBoH comut M 13 r caxapHoit
TyApsl M MOMKHraleT cnupT. Caxap Mpid 3TOM NpeBpallaer-
Cs B KapaMesb, a CONla Pa3jiaraercsi ¢ BolAesieHHeM YIJIeKHC-
Joro rasa. M3 Macchl HauMHaeT BRINOJ3aTh TOJCTas TEMHO-
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cepasi 3Mesi, KOTOpasi, BepTACh M H3BHBAsCh, pPacno/3aercs
no tapenke. Uem 6oJibllle TOPHT CNHPT, TeM IUIMHHEE TOJY-
gaercs 3Mest. TapesKy cJiefyeT MOCTaBHTh Ha KHPIHY.

«TaHHCTBEHHAA TeHb»

Ha onnoM Beuepe 3aHHMAaTeJbHOH XHMHH IPOH3OILIO
caenylowee:

«Ha creHe Hayasu MenbKaTb pPa3HOUBETHbIE OTOHBbKH, HA
YPOBHE T0J1a BCIBIXHYJ CHHHI oroHb. I'ycroil Gesblii AbIM
32BOJIOK TeaTPaJIbHBIN 3aJ, IOTOM BOLAPHJIACh TbMa, HO CKO-
po creHa HadajJa M3/ydyaTh 3eJI€HOBaThli MepualoltHii cBeT
M Ha Heif OTYET/IHBO BBIAEJNMIACH TPOMAJHAs YeNOBeYecKas
TEHb>.

IporcxoxaeHHe 3Toro «uynaa» OGBACHHETCS TEM, UTO
CTeHa 6bla TOKPHITA CMECbIO CEPHHCTONl CypbMbI, a30THO-
KHCJIoro Gapust W paguoakTuBHoil coan. Tlox neficrBueM pa-
JIHMOAKTHBHONH COJIH CEPHHCTasi CVPbMA RCIbIXHBaJa KpacHO-
BaThiM LBETOM, a30THOKHC/LIN Gapuit naBaJ 3eJieHble BCIBILI-
Ki. CHHeBaThlfi OrOHb M ABIM BO3HHKJM OTTOIO, YTO OKOJIO
cTeHbl GBI pacchilaH CaMOBOCTUIAMEHSIOLIHIICS NOPOLIOK.
Ilpu cBeTe BCHBILIKH CTEHa, MOKPHITas CMeChlo, HauWHala
CBETHTBCSI, @ YYaCTOK, He MOKPHITHI COIAMH, OCTABAJCH TEM-
HbIM, — 3TO H 6blIa TEHb.

Haia mpombIlIeHHOCTb BEIMYCKaeT B HacTosiliee BpeMs
CBETSILIHEC PAaXHOAKTHBHBIE KPACKH, KOTODHE MOTYT HaiTH
NpHUMeHeHHe I/l AaHHOTO ombitTa. CBeTdlluecss B TeMHOTe
CTPeJIKH H UHdep6JaT 4acoB MOKPHITH TaKoOiH Kpackoil.

CseTslMecss COCTaBbl MOXHO NPHTOTOBHTb H 6e3 pamuo-
aKTHBHBIX BewiecTB. Takue cocTaBbl mocie OGJIyYeHHs Npo-
IOJIXKAIOT HEKOTOPOe BPEMS CBETHTbCA, OGHapVXKHBas sBJIe-
HHe docdopecueHunn. Mx HasbIBalOT JIOMHHODOPAMH, HIH
¢docdopamu.

T1pHBOZMM HEKOTOPHIE peLENTH CBETSIIMXCS COCTABOB
(momMuHOGDOpOB), KoTOpble 6K orny6ankoBaubl B. SI. Kpos-
ray3oM B XypHaje «Xumus B mKoae» Ne 6 3a 1953 r.:

Peuent N 1 ] Peuent N 2 1 Peuent N 3 (3enenoBaro-
(dnoaetonoe ¢ ) [ 3¢ e) rony6oe cseuenne)
CaCO;—10r % CaCO;— 10T 1 CaCO3—4 r
MgCO3;—06 r i S$—3r ’ SrCO;— 16 r
S§—3r Na;SOs—05 r MgCO;—2—3 r
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Peuent N 1 | Peuent N 2 ’ Peuent N 3 (3enenosaro-

(dHonetonoe ceeuenue) l (aenenoe cpeueHue) ! roay6oe cpelenue’
Na;S04—05 r Na;BO;—04 r S—6r
K250,—05 r Caxaposa—0J3 r Na,SO; —08 r
Caxapozsa—0,5 r Bi(NO3), — 0,5 Ma Na.Bs0; —05 r

]
i
|
5% pactsopa :
Bi(NO3), — 0,5 Ma Temnepatypa 800 — i Caxapoza — 03 r
0,5% pactBopa 9000 i
Temnepatypa 750 — Bpems npoxamma»l
000 T una 15 Mun, ‘
i
|
i

Bi(NO3), —1 Ma
0,5% pacTBopa

Bpemsa  npokasausa- Temnepatypa 650 —
0

HHA 45 MuH, 700!
Bpemst  npokanuma-
HHA 60 MuH.

Hcxonuele BelllecTBa [JIsi PHrOTOBJEHHST COCTaBa HOJIK-
HB OBITh NPeJBapPHTELHO HECKONBLKO Pa3 MepeKpHCTa/JIH30-
BaHHI.

OuMlleHHblE CyXHe BElLeCTBa, COMJIaCHO PeuentTy, CMeLiy-
BaioT B (hapdopoBoil cTyrKe, 3aTeM TUIATEJbHO PAcTHPAIOT.
3aTeM HACHLINAIOT B THre/lb H NMPOKAJHBAIOT B THIeJIbHON Me-
gn. Yepes onpenesieHHOe BpeMsl, yKa3alHoe B pelenTe, Tpo-
KaJMBaHHe TPEKPallaloT H Moc/ie OXJaXKAEHHA H3BJAEKAIOT
M3 THIVIA TOTOBHIH CBeTALIMHCA cOCTaB.

«CasiTag» BOAa

Eine n0BO/MBHO YacTO B HallM JHH MOXXHO BCTPETHTBb JIO-
nef, KoTopble YGeX/eHbl, YTo Tak HasbBaeMast «CBATas» BO-
Jla He TIOPTHTCS NIOTOMY, YTO OHa o6J1afaeT CBEPXbeCTecTBel-
Hofi, 6o)KecTBeHHO} NpHPORON.

B neficTBHTEJBHOCTH e MPHYHHE! 3TOTO fIBJEHHSA OCTAloT-
csl He 3aMeyeHHbIMH 3THMH JIOAbMH. KaKOBLI 3TH NMPHYHHHI?
Hx Heckosbko.

1. B sanBape Mecsue, T. . KOria NPOHCXOAHT <«OCBSIIe-
HHe», Boja B npopy6u HauGosiee uucrta. B Hell Majo kak
FHMJIOCTHLIX Gakrepufl, Tak W nHwH M7 HHX. HMenHo mo-
3TOMY OHa AONTO He «NPOTYXaeT» — IPOCTO B Hefl MOYTH He-
4yeMy THUTb, A TOCKOJIbKY «CBSITasi» BOAa XPaHHTCS OGLIYHO
B YMCTOH, IVIOTHO 3aKyMOPeHHOfl NoCyAe, TO HCK/IOYaeTcs
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BO3MOXKHOCTb NPOHHKHOBEHHS T'HHUJIOCTHLIX 631(1‘6])1’[!‘/’! u3BHE,
u3 Bo3ayxa. Ec/in Mbl B TaKHX XKe YCJOBHAX GyneM XpaHHThb
«HEOCBSILLEHHYI0» BO/y, B3ATyIO C TOro XKe BOJOeMa, TO Mo-
cefHsisi GyeT COXPaHATbCA CTOMb JKe JOJr0, KakK H «OCBfi-
LIEHHAS».

Eule siyuiue 6yner cOXpaHATbCA AMCTHIMPOBAHHAs BONA,
T. €. BOAa, OYHILEHHAsA METOAOM TMEPErolKH (MO)'KHO nocTa-
BHTb OTLIT NMOJIyYeHHs1 AMCTH/THPOBAHHON BOABI — NOKa3aTh
aIymareasaMm l'lpHGOp JJIsT NeperonkH BOABI H, €CJIH KTO MOXKe-
JlaeT, naTb 3Ty BOLY Ha xpaienue). «Cearyio» BoLy Heo6Xxo-
ZMMO 06si3aTe/IbHO 3aKynopuTh mpo6koil. Ecsiu mocyny ocra-
BHTb HE3aKyHOpeHHOP’I, TO B Hee M3 BO31yXa nofmangeT Macca
MOJUIAIOIIMXCS THHEHHIO YaCTHYEK, Y4TO CIOCOGCTBYeT GBICT-
POMY PasBHTHIO THHJIOCTHBIX 6aKTeplrlFl, H HHKaKas «CBfl-
TOCTb» He MPEeIOTBPATHT ee OT GhICTPOil MOPUH.

2. O6biyHO Jt0Au He 06paulaloT BHHMAHHS HA TO 06CTOS-
TEJILCTBO, UTO B LEPKBH «CBAITYIO» BOLY “XpaHSIT B cepeGps-
HOM mocyne (MHOrJa OMyCKaloT B Hee cepe6GpsHbIil KpecT). A
Belb 3TO COBCEM He cayuaiiHo.

Ewe B 80-x romax TpoLIJIOro CTOJETHS GblIO OGHapyXe-
HO, 4TO Aa)e HenaJoJro OmylleHHOoe B BOLy cepe6po yG6u-
BaeT HaxoAsLIMecs B Hell THHJIOCTHHE GaKTePHH WM CO3LaeT
IUISL HAX TaKylo Ccpely, B KOTOPOil OHH He MOIYyT pasBH-
BaThCA.

Y6upalor 6aktepun HOHH cepe6pa, KOTOpHe 06pasyloTcst
ApH ONMyCKaHHH cepe6pa B Boly. B Hacrosiuiee Bpemsi HOHbI
cepe6pa MOJyYaloT B CMeELHaJbHHIX HOHATOPax H NpHMEHs-
IOT AJIS KOHCEDBHPOBAHHA MOJIOKA, MHBAa M APYTHX NPOAYK-
ToB mHTaHHsA. CepeGpsHYIO BOLY MPHMEHSIOT Kak 3((heKTHB-
HO€ CPENCTBO MpPH JKeNyJOYHO-KHINEUHbIX 3a60JeBaHUSX, TPH
BOCMaJIHTE/bHLIX MpoLeccax Hoca H IJ1a3, PH A3BaX XKeaynd-
Ka W JBEHaAUATHNEPCTHOH KHMLIKH.

Jlns noATBepXKAeHMs HaJHYHA HOHOB cepe6pa B TakoH
«CBATOI» BoNe A06aBbTe K Hefi 5% pacTBOp XJOPHCTOrO Ha-
TPHSl — TOTYAC XKe nosiBaseTcs 6esas MyTb, HJIH OCAAOK X.J0-
pucroro cepeGpa (kauecTBeHHasi peakUHA Ha HOH cepebpa):

Ag* 4 Cl’—AgCl !

3. «CBATYIO» BOLY MOMKHO TOJIYYHTb NPH MOMOLIH BETKH
BepGbl. Ecsiy noMecTHTb B BONly BeTKy BepObl, TO TaKad wBoia
TaK>Xe MOXET [J0JIr0 He MOPTHTLCH.

OGDbsiCHsIETCA 3TO TeM, UTO W3 BETKM Bep6bl B BOAY mepe-
XORAT AyOH/IbHBIE BELLECTBA, KOTOphle 06/afaloT CHAbHBIMH
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GaKTepHUMAHBIMUH  (6akTepHOYGHBAIOUINME)  CBOACTBaMH.
IpucyTcTBre MyGHIbHBIX BEUIECTB B TaKOil BOAe MOXHO 06-
HapyxHuTb mnpn mnoMoutu FeCl; — Tpexx/opucToro xesesa
(nosiBNseTCS KOPHYHEBATO-KPacHast OKpackKa).

MpespalieHne BOAL B «*BHHO»

CraBsT Ha CTON ABa CTaKaHa: oXMH Ha 500 MJ, BTOpO#H
Ha 100 ma1. B nepsulit crakan waausalor 1'% pacTBop NMHTbe-
BoOit compl, Bo BTOpoil — 1% pactBop ¢peHondranenHa. B
CTaKaHYHK C ¢eHoadTaTeHHOM ONMYCKAalOT CTEK/IAHHYIO MNa-
Jsouky. CrakaH ¢ coloit CTaBAT TaK, YTOGH OH GbLT BHIEH
caymarensM. 3ateM GepyT CTEK/IAHHYIO NaJ0YKy, a elle Jvi-
ure CTeK/IAHHYIO TPYOKy, OmylieHHylo B pactsop teHoadra-
JIeHHa, 1 Pa3MeLIHBAIOT €0 pacTBOp coXn. PacTBop coau
OKpalUIWBaeTCs B PO30BAaThlii 1BET, HAaNOMHHAIOLIMA LBET
BHHA.

Takoe «BHHO» MOXHO MCMBITaThb Ha BKyc. IIuTbeBas coxa
H deHondTanenH GeappenHsl A yesnoBeka. Pexosdranenn
MOJ Ha3BaHHEM «NypreH» MPONAEeTCs.B anTekax Kak cja6H-
TesMbHOe cpencTBo. PeHopTaNeHH OT wienoyeii OKpalInBaer-
cfl B PO30BHIH UBeT. B aHa/JHTHUECKOH XHMHH OH IPHMeHSeT-
cfl KaK HHIHKAaTop.

ﬂpenpamenue BOAbI B «MOJIOKO» H MOJIOKA B XBOAY»

Torosst 3 crakana no 300 M. B mepBHIii cTakaH HaMu-
BatoT 100 M  KOHUEHTPHPOBAHHOTO PAaCTBOPA  XJOPHCTOTO
KaJIbliks, BO BTOPOH — TaKoe e KOJIHYECTBO COAbl, B TPEeTHI
crakad — 109% pacTBOp CO/ITHOM KHCJIOTHI.

B cTakaH ¢ XJIOPHCTHIM KaJbLIHEM BJIHBAIOT PacTBOp CO-
nbl. [pospaynas Boga mpeBpaiuaercss B «MoJoko». O6pa-
3yeTcs yrJIeKHCAbIH Kaslblui:

CaCl, + Na,CO3— CaCO: | -}- 2NaCl.

3aTéM K 06pa3oBaBIIEMYCS «MOJIOKY» NPHJIHBAIOT COJSI-
HYIO KHCJIOTY. PacTBOp CHOBa CTaHOBHTCA GeCHBETHBIM:

CaCO; + 2HC|]— CaCl; + H,O +'CO, *

«Hepynomopﬂue» NMHCbMEHA H JIHKH

Ve HaBHO XHMHKAaMM OblTM H3006peTeHH TaK HasbiBae-
Mble «CHMIIaTHYECKHe YepHWJa», DTO JKHAKOCTH, KOTOPHIMH
MOXKHO MHCAaTb Ha GyMare TaK, 4TO HalHCAHHOE UCYE3HET, HO
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TIOTOM, MNPH XKeJIaHHH, MOsABAAETCS BHOBb. DTO HesaeTcs ny-
TeM HarpesaHus HJM npH o6paboTKe KaKHM-NHGO XHMHYe-
ckuM BeutectBoM. [TosBasiiouiecss W HCYe3aloOlllHe «KPOBa-
Bble» MUCbMEHAa MOXHO TOJYYHTDh, €CIH B3ATh ABAa cJaaGhIX
pacTBopa XJOPHOro 30/10Ta H XJOPHCTOro 0/10Ba. EC/H o1HHM
H3 pPacTBOPOB HamHcaThb MJIH HapHCOBATb YTO-HHGYAb Ha 6Y-
Mare, Ha JepeBe, Ha NOJIOTHE H AaTb BbICOXHYTb, a APYTHM
pacTBOpPOM NPOTEPETb HAMHCAHHOE, TO HAAMHCL H PHCYHOK
NOABJAAOTCA Kak 6yATO Gbl OHH CHeJaHbl KpPOBaBO-KpacHO
Kpackoil. Eciu HanucaHHOe BHIHECTH Ha XOJIo[, TO Kpacka
HCYesaeT, a MPH HarpeBaHHH CHOBa mnosp.sercs. TakuMm cro-
co60M MOryT 6bITb MOKa3aHbl «HEPYKOTBOPHBIE» HANNHCH H
auku, Ecan HamHcaTh 4TO-HHGYAb JYKOBEIM COKOM H GyMma-
I'y HarpeTb, TO BBICTYNAIOT GYKBHI JKEJTOTO LBETA.

MoXHO HapHCOBaTb PHCYHOK COJMSIMH CBHHIA, Mapradua,
KaJMHs, CyPbMH ¥ NPOSIBUTb €ro pacTBOPOM CEPHHCTOro
Harpa. Ha pucyHKe nmosBASitOTCS YepHBIN, TeseCHbIi, XKeaThlit
H opanxKeBblil 11BeTa. Bce Hcxomnble pacTBOpH  GeCUBETHH.

Jlns 3THX JKe UeJsiell MOXHO MCHOJb30BaTh 29, CHHPTO-
BEIff pacTBOp (heHondTaneHHa.

Crnenmyer HapHcoBaTh Ha (DHIABTPOBaJbHON GvMare Kap-
THHKY, GHrypv yesoBeKa, HKOHy H T. 1. NpW mnomowwu 2%
pactBopa ¢enoadranenta B cnupre. [Mocsre ncnapenns cnup-
Ta ocraerca uucras Gymara. Ecam Takyio 6ymary no6pbis-
ratb M3 TyJbBepH3aTOpa C1abbIM  PAcTBOPOM  IEJIOYH
(NaOH uin KOH), T0 nosiB/sieTcsi pHCYHOK KPACHOTO LBeTa.
W3 pmpyroro nysanBepusaTopa MOXHO MNOGPBI3raTh KapTHHY
c1a6oit COMSIHONM KHCJIOTOM — PHCYHOK cHoBa HcuesaeT. Tak,
MeHSIsl PaCTBOPBI, MOXKHO HECKOJIbKO pa3 IpPOABHTb PHCYHOK H
CHOBa ero 06eclBETHTb,

QeHonpTaNenH SABJSETCS HHAMKATOPOM — OT llesoved
OKpaIUWBaeTCA B KPacHHIl LBET, OT KMUCJIOT CTaHOBHTCH Gec-
1BETHHIM.

JIByMsl LIBETaMH MOXHO MOJYYHTb PHCYHOK, €C/IH TOKPHITh
€ro pacTBOPaMH POJAHHCTOTO aMMOHHS H JKeJTOl KPOBSHOMN
conm. JInst NpoOsIBNEHHs] PHCYHKA MPHUMEHSIOT TPeXXJopucToe
Kene30. Ponanncroe eje3o OT TPEXXJIOPHCTOrO JKesesa
oxpam;saercx B KpacHbIA LBET, a XenTas KPOBsHAA COJb —
B CHHHIL.

«CaMoHanucaHHe» HKOHBI

B uCTOpHH DENHTHO3HBLIX «UyIec» BCTPEYaNHCh CAyYaH
«CaMOHanuCaHus» UKOHHE. Hanpumep, B uepkBu aepesnn JInl-
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e, lo6pocnasckoro npuxoza, [Tuuckodt ry6epunn, B 1910 r.
BEPYIOLIHMH GbIJIO 3aMeYeHO C MPaBoif CTOPOHbI JHKA CMHACH-
TeJisl, HAMHCAHHOTO Ha X0JICTe, TyMaHHOe n3oGpaxeitne 6oro-
poanubl. CesiueHHHK XJieGUeBHY He INO3BOJHJ CNELHANUCTY
NPOH3BECTH HCC/IENOBAHHE «Yyaa».

HaBecTHo, 4TO €C/IM  PacTBOPOM XJOPHCTOro KoGambTa
cesath Ha Gymare Kakoe-HHOGyIb H306paxkenie, To oHo Gy-
JleT He3aMeTHBIM, a TNPH HAarpeBaHHH JIMCTKA BBICTYNHT SPKO-
CHHHMI PHCYHOK. B03MOXHO, 4TO TakHM TiyTeM GBLIO BhI3Ba-
HO «CaMOHaMHCaHHe» HKOHBl. MOXHO ero BEI3BaTb H APVFHAM
MyTEeM: PacTBOPSIOT B BOAE HEMHOTO YKCYCHOKHCJIOTO CBHMHIA
(Ha 3—4 cm3 BoAbl GepyT COH HA KOHYNKe TepOYHHHOTO HO-
Xa ¢ noaropouwnHs). Kucroukoil, cMouenHoil B 3TOM pacTso-
pe, 06BOAAT KapTHHy, YyTh HaMeyeHHyl0 Ha Gymare KapaH-
fawmoM HaH yronbkoM. Korma pucyHok mpocoxser, mo6asis-
10T B pPacTBOp ellle TaKoe Ke KOJHYECTBO COJH H 3THM pac-
TBOPOM HaHOCAT Ha PHCYHKe TeHH. Elue GoJsee kpenknm pac-
TBOPOM PHCYIOT GpoBH, I1a3a, Hoc u T. 1. [Tocse mpocyixu
MOXKHO NPHCTYNHTb K SIBJEHHIO «dyla». JlJIs 3TOro HyXHO
MPOCTO OKYPHBATh HEBUAMMYIO KapTHHY cepoBojioponoM. Uro-
6Bl MOMTYYHTL CCPOBONOPOL, Halo B NMPOGHPKY HaCHIMaTh He-
MHOTO PaCTOJYEHHOTO CEPHHCTOrO JKeJie3a, KOTOpoe H3TOTOB-
JISIIOT, TIPOKAJIHB JOKPacHa CMeChb PacTOJYEHHOH B MOPOLIOK
cepbl H JKeJe3HbIX ONMHJOK, H HaJHuTb B NPOGHPKY pacTBop
constHoit KucoThl. TIpoGHPKY 3aTKHYTH NPo6KO# ¢ OTBOMHOM
rpy6Koii, yepe3 KOTOPYIO H GyZeT BLIIENATLCH CePOBONOPOL.
Ips OKypHBaHHH KapTHHBI BHICTyMaeT H30GpaikeHHe KOpHY-
HeBoro upera. OMBIT OKypWBaHHsI CEPOBOJOPOAOM HYXKHO
MPOBOAHTL Ha OTKPHITOM BO3JyXe HJIH TOML BHITSXKHBLIM ILKa-
oM, Tak KaK cepoBOZOPOX — SAOBHTHI! ra3. B nomemennu
KapTHHY MOXXHO MOOPHLI3raTh H3 MYJIbBEPH3ATOPA HJIH H3 NPO-
MBIBAJIKH CePOBONOPORHOI Bomoit. H306pakeHHe Moxer mno-
SIBUTbCA M Ge3 OKYPHBAaHHS CEpPOBOXOPONOM, €CJIH HEeBHAHMast
KapTHHa HaXOMMTCS B IOMeIUeHHH, rae ObiBaer GoJblloe
CKOIUIEHHe Hapoja. Benb opranuam yesoBeKa BhIZe/ISIeT He-
KOTOpOe KOJIH4ecTBO cepoBopopona. Ilon ero BosgeficTBHeM
H MOXKeT NMpOSBHTbCA H306parkeHHe.

«CKopomHbIii» caxap

B npexxune BpeMeHa BepyiollHe CTPAIIHO GOAMHCH «OC-
KOPOMHTBCS» B IIOCTHHIE JHH, YTOGH He YrOAMTb 3a TaKOl
TSXKKHI Tpex B af, B «IEKJIO».
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Ho uro, xa3amoch 6nl, CKOPOMHOrO B OOGbIKHOBEHHOM Ca-
xape?

Oka3sbiBaercs, CMyl[a/] MPOLecC OYHCTKH CaXapHOTO COKa
NpH NoJy4YeHHH pacyHada ¢ MOMOLLBIO XKHBOTHOrO yrijs, Mo-
JIy4aeMOro CXKHraHHeM KPOBH HJIH KOCTeli XKHBOTHBIX. DTHM
IIHPOKO MOJIb30BAMHCh B CBOE BPeMsi MPeANpPHHMUHBBIE JIIO-
mu. OHH K OGbIKHOBEHHOMY CaxapHOMY MecKy NpHOaB/IsIn
pas/HYyHble TPHMECH H Kpacslilie BELIeCTBA W NOJYYalH Tak
Ha3bIBaeMBblil «MOCTHHII caxap», KOTOPHIl MpofaBaJicst o Mo-
BBILIEHHOH ILieHe.

AKTHBHDOBaHHBIH yroJb, NOJMyyaeMbll H3 KOCTell W KDOBIH
JKHBOTHBIX, o6/1afaeT GoJbiuoil ancopOUHOHKON (moraoulalo-
Leil) CMOCOGHOCTBIO M XOPOLIO OYHMILaeT pacTBOp caxapa oT
pasMYHbIX NpHMecel.

CnoBo paMHai MPOMCXOAMT OT CjoBa padUHHPOBATH —
oynmate, C aKTHBHDOBAHHKIM YIJIeM MOXKHO IIOCTaBHTb He-
KOTOpbI€ OIBITHI.

Bbicoxuit CTOKISHHBIN UHJIWHIP Ha /4 HAMTOMHAIOT BOMOH,
MOLKpalleHHOH (PYKCHHOM, HHIMIOKAPMHHOM HJIH aHHUJIHHO-
BBIMH ycpHu/IaMH. 3aTeM K Bojde mpubaejsior 1—2 Joxeu-
KH TOpPOLIKA aKTHBHPOBAHHOTO YIS, 3aKpHIBAIOT LHJIMHAD
NPHILIH(OBAHHBLIM CTEKIOM H HECKOJbKO pa3 B3GaJTHIBAIOT.
Uepes HEKOTOpOE BPEMS JKHIKOCTb CTAHOBHTCH COBEpIUEHHO
NPO3payHoOl, TaK KaK KpacHTe/b aiAcopGHPyeTCs Ha MOBEpX-
HOCTH 4acTHYek yrisi. Pekomenayercs 3areM mpodHIbTpPO-
BaTh XHIKOCTb 4yepe3 ¢uIbTPOBa/NbHYl0 GyMary HJM Barty,
4TO6bI 3a0ePXKaTh YroJb.

B KauecTBe aKTHBHPOBAHHOTO YIJISI MOXKET CJIYXHTb Kap-
6oJieH, KOTOpHIil pojaeTcs B anrekax. JlJIst onklTa A0CTaToY-
HO 2—3 TabJIeTOK, PacTepThiX B NOPOLIOK.

MoxHO nokasaTb MorJiolleHHe yrieM napos 6poMa. s
3TOr0 B UHJIHHAP BJAMBAIOT OKoJ0 0,5 Ma Gpoma u mpuGas-
JAOT 2—3 JIOXKKH aKTHBHPOBaHHOrO yrJs. Bypeie napel 6po-
Ma Hcye3alT (0COGeHHO GLILTPO MpH BCTpsixuBaHuH) . Caeny-
€T HMeTb B BHIY, YTO Napbl 6poMa sROBMTHL,

JIeMOHCTpHPYS STOT OMBIT, YMECTHO PaccKasaThb CJIyliaTe-
JISIM 06 yCTpolcTBe MpOTHBOrasa.

«BoaweGHasi» majouka

K ¢uTHNO CIIHPTOBKH, CMOYEHHOMY CHHDPTOM, NPHKACAIOT-
CA CTEKJIAHHOH MaJIOYKOil, MOTPYXKEHHON B KAIUWLy, COCTOA-
wyto u3 cmecn KMnO, 1 cepHOil KHCJOTH. QOUTHIb MTHOBEH-
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HO 3aropaetcsi. BocniaMeHnenne NMPOHUCXOHT MPH OKHCJIEHHH
CNUpTa KHCAOPOLOM, BBUIGNSIIOWMMCS MPH B3aHMOJEHCTBHH
nepMaHranarta ¢ CepHOi KHCIOTOR. Peakllnio BbLAEIEHUS KH-
€JI0poJla MOXKHO BLIPAa3HTb YPaBHEHHEM:

2KMnO, + 3H,S0, — 3H,0 4 50 + K,SO, + 2MnSO,.

«Baykpaioluue oruu»

CyuiecrByer cyeBepHe, CBS3aHHOe C CYLIECTBOBAHHEM B
TpHpone TaK Ha3biBaeMbiX «Gayxpaamomux orHeir». Cayxu o
TOM, YTO HHOTJa HOYbI0 Ha KJIaabuilax H TOPHAHBIX
6os10Tax MOSIBJIAIOTCA «UYVAECHBlE OTHH», He JHIUEHB HCTH-
Hbl. DTH OFHH TO MOSIBASIIOTCH, TO HCYE3AIOT: HCYE3aloT B Of-
HOM MecTe, a MOABJSIOTCA B APYroM — Kak Obl 6JYXKAAloOT.
CyeBepHble JIOLH 3TO sIBEHHe TPUITHCHBAIOT JEHCTBHIO «HE-
yHcTOl CHaIbly. Ho 3mech Huyero TanHcrBeHHoro Her. Cekper
3TOro fIBJIEHHs CBSI3aH CO CBOHCTBAMH coenMHeHuil docdopa.
Tpu rHWeHHH OpraHHYEeCKHX BeLLeCTB, colepxarinx docdop,
o6pa3syioTcad BoNOpOAHble coennHenus ocdopa. Hassecruo
HECKOJIbKO BOJIOPOIHBIX COoenHHeHHH (ochopa, cpeanm KoTo-
pBIX uMeloTcs rasoobpasnblit PHs u xunkuii P.H,. JXuzkuit
docdopHcTHIil BOROPO OTJIHYAETCS TeM, YTO ero Mapbl Aae
npu O6GLIYHON TeMMepaType Ha BO3JyXe CaMOBOCMNJIAMEHTIOT-
csi. KonteyHo, 5TH naphl BLIZE/SIOTCS He TOJbKO HOYBIO, HO H
JHeM, KOria HX BCIBIIKH He 3aMeTHbI.

Toayuenne docdopucroro sogopona, P,H, moxHo mosy-
yuTb U3 docduna xanpuus — CazP,, koTOpHIT Bcerna comep-
xut npumecs CaoP,. Bokas HanoJHSIIOT BOMOM, MOTKHC/IEH-
HOIl CONSTHOH KHCJIOTOMH, H GpOCaioT B Hee HCGOJbLIHE KYCOy-
ku dochuaa Kanbuusi, 6eps Ux nurueroM. [1pu 3TOM BBIZE-
asieTcs rasooGpastblii PH; ¢ npuMechio xuakoro PoH,, napst
MOCJIE/IHETO Ha BO3/lyXe CaMOBOCM/IAMEHSIIOTCS W MOJIKHTAIOT
rasoo6pasubiii PHs. Kaxcawlii nysvipek rasa, BbiXoas H3
JKHIKOCTH, Cropaet, o6pa3yst KoJIblLO 6eoro AbiMa, COCTOSI-
wero u3 ¢ocdopHOro aHTHApHAA:

Ca;P, + 6H,0 = 3Ca(OH), + 2PH;,.

CagP, + 4H,0 = 2Ca (OH); + P;H,.
Heckonbko HHaue «GayKIalollHe OTHH» o6pasyloTcss Ha
Gosotax. Tam roput He GochOpPHCTHI BOAOPOA, a TIJIaBHHM

o6pa3om GovioTHbli ras (Meran). Ilpasna, GojoTHufi ras
BOCIJIAMEHSIeTCH TaKXKe XKHAKHM (ocdopHcTHM BOAOPOAOM,
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KOTOPBIl, XOTSl # B HHYTOXHOM KOJIMYECTBE, HO Bee-TakH 00-
pasyerca B GoJioTax.

JIJs1 HANIOCTPALMH  MOSIBJIEHHST «OJAYXKNAIOUWHMX —OrHei»
MOXKIIO BOCMO/Ib30BATLCs TAKMKE OMBLITOM HoJyuerns docpopa
H3 KOCTeli.

Moayyenne dochopa u3 Kocreil. Cob6epure npu6op, Kak
NoKa3aHo Ha pucyHke 33. B HuHem yroJbHoM 37ek-
TPOAE, HMEIOLIEM HECKOJbKO GoJbWHIT  AHaMeTp, 4eM

HCe )

+ Cay(P0,),

I
|

Puc. 33.

BEPXHHI 37AEKTPON, CHeJAHO BOPOHKOOGDA3HOE OTBEPCTHe
ray6uHoi 1 —2 cM. B yriy6aenne momectuTe npenBapHTeb-
HO TLIAaTeJIbHO PAacTepTYio B CTYNKe CMeCb, COCTOAILYI M3 3
BECOBbIX yacTell KOCTSIHOH MYKH, 2 BECOBBIX 4acTell Mecka
(xpemHesema) H | Becosoii. wacTu apesecHoro yrjs. [Tpucoe-
JMHHTE 3apaHee 3apsKeHHbli anmapat Kunna u BbITeCHHTe
13 npu6opa BO3AYX (BOAOPOAOM HJIH YIVIEKHC/BIM rasoM).

Kak To/bKO H3 npuGopa GyNeT BhITeCHEH BO3AyX, NpONy-
CTHTE MeXKIy [BYMs 3/]eKTPOAAMH 3JeKTpHyeckyio ayry. Ha-
YHHAIOTCS PEaKUHH, KOTOpPble MOXHO BbIPA3HTL CJEAYIOUIHM
CyMMapHbIM ypaBHEHHeM:

2Cay (PO,) ; - 6Si0, + 10C = 6CaSiO; 4 P4 + 10CO.

O6pasytourecs napu ¢ocdopa nocTeneHHo ocenalot Ha
BHYTPEHHHX CTeHKaXx KosiGbl. [Toc/ie OKOHYAHHsA ombiTa MOX-
HO NPOAEMOHCTPHPOBATh CBEYeHHe.
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Ornentle 6ykpnl

Beanlit pochop pacrBopsitor B cepoyriepose. Ecin TakuM
pactBopoM HanucaTh GyKBLI Ha KaMelHO!l cTeHe (nepeBsiH-
Hasl MOXET 3aropeTbCs) WJH OGIHTb Kakofi-HHOYAb HEropto-
YHHA MpeaMeT, TO CCPOYr/epoa GbICTPO BLICOXHET, a TOHKHM
cjoii pocopa ocraHercs. B TeMHOoTe HamucaliHble GYKBBI
6yayT CBETHTHCSA M KaK Gbl ABIMHTBCA CHHEBATHIM CBETSLIHM-
csi ABIMOM.

JKeprBa Gory AmoHny

JKpeupt yrBepxkaanu, yto GyATO Gbl B AeHb HOBOJYHHS
Kkutesnd Husbckoil Ae/bTH IPHHOCHH AeBYIIEK B XKePTBY 60-
ry AmoHy. Mx paspesanu 3a)KHBO, HO XKCPTBHl He H3AaBaJIH
NPy 3TOM HH Maueiiliero 3syka. B 1923 r. B ITapuxe xuMuk
TIbep TTHOG BOCIIPOHM3BEJ 3TO «UYJ0» €rHNMETCKHX XKpeuos. OH
B MpPHCYTCTBHH CJayllaTeJell pa3pe3aj Ha KyCKH JKHBOTO fr-
HEHKa, -KOTOPbIH NPH 3TOM HE H3Aa/J HH €JHHOro 3ByKa.

B uem aeno? OkasbiBaercs, nepef, HayaioM OMbITa STHEH-
Ky Zanu caxap, NPONUTaHHbIH SAOM Kypape, KOTOPbIH BBI3HI-
BaeT NapaJny HepBOB. DTO CBOICTBO $ila HCMOJb30BAMH Xpe-
upl. Kypape oTHOCHTCSI K a/IKa/lOHAaM, B OCHOBE CTPYKTYpHl
KOTODhHIX  JIEKHT  GHC-6eH3U/1-TeTparuapOH30XHHOJIHHOBAS
rpynnupoBKa a¢upHOro xapakrepa. Kypape Beigesen u3 pac-
TeHus 6ap6apuca u Ap.

«HeTnenHble MOWH CBITHIX YrOAHHKOB»

Yacto B MOHACTHIPSIX MOKA3bIBAIOT «MOLUH CBATBHIX Yroj-
HHKOB», KOTOPbl€ COXPAaHH/IMCh B HeTselHoM Buie. OGbsc-
HSETCS 3TO TeM, YTO TéJia MomajH B TaKue yCJOBHS, rie THH-
JIOCTHble GakTepHH He MOI/IM pa3BuBaTbesi, CayuHTbCs 3TO
MOKeT TOr/la, KOTia Tes10 yMepilero HaXo[HTCs B TIOMELIeHHH
C OueHb CyXHM BO3ZYXOM WJIH B CYXOM TpYHTe.

Ilpn oMblBaHHH Tesl TNOYBEHHOH BOLOH, colepxKallel
60JIbLIIOe KOJIHYECTBO H3BECTH, OHO MOXeT okaMeHeTb. Koraa
B TaKHe YC/IOBHA NMOMNAfalT TeJa JaXke CaMblX «TpPelHbIX»
JIIoAefl, TO OHH TaKXKe MOTYT COXPaHHTbCS.

«YynecHof» HETJIEHHOCTH yMeJH NOGHBAThCS, KAK U3BECT-
Ho, ellle B ApeBHeM Erunte. M3 Tpyna yaanssim BHyTpeHHO-
CTH H MPOMHUTHIBAMM €r0 AYIIHCTHIMH cMosiaMH. TToc/e Takoit
06paGoTKH Te/I0 B CyXOM, XKapkoM kauMare Erunra Beichixa-
JI0, MpeBpalllaioch B MYMHIO.
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MponuTeiBakKe Tpyna XMMHUYECKHMH BelllecTBAMH HA3bLi-
Baercsi GanpsaMuposanueM. I 6ajb3aMUpPOBaHHs Npeaso-
eH psfl XMMHYECKHX BeELIecTB: CyJeMa, KBaclibl, KPeos3oT,
THMOJ, KaMmpopa u ap. J/s HENPOAOIKUTEJLHOTO XPaHEeHHs
NPUMEHSIOTCA CIOCOGBI, OCHOBAaHHbIE HA NMPOMHTbIBAHHH TPY-
ra BOAHBIM pacTBopoM ¢opmanuHa (10—20%). Oas nponu-
TBIBAaHHA YyYeOGHBIX M HayYHbIX IPENapaToB NPHMEHSIETCs
GaJb3aMHpyoLIasl JKHAKOCTb, COCTOsllast H3 (opMajHHa
(10—209%), cnupra (20%), rauuepusa (20—25%), kap6o-
JoBoit KucaoTel (5%) u Bomsl (40—50%). dra KuAKOCTH
HaJo/Ir0 MpeJoXpaHseT TPYNbl OT PAa3JONKEHHS.

«JIbAABOJIbCKASA CHJA»

CTOPOHHHKM pPeJIMFHH JOJIroe BpeMsl CTapaliuch 3afep-
XKaTbh Pa3sBHTHe HAayKH O rasax, a HeKOTophie HaHGoJsee peak-
LHOHHblE 3aLUMTHHKH PEJHTHO3HOTO B3NIALA Ha MHD BHAEH
B 3TOM MOCAraTeJbCTBO Ha AYXOBHYIO CyLIHOCTb Gora, Tak,
HanpHMep, OGHapyXKeHHble B NPHPOJE rasbl CIHTAIHCh «IbS-
BOJILCKOH CHJIOH». YAylleHHe B melllepax, KoJOoauax M MOA-
BaJ1aX OT HAKOMMBILIErocs B HUX OOJIbIIOrO KOJHYECTBa yrJe-
KHCJIOrO rasa MpHIHCHIBAJIOCH HENOCPEACTBEHHOMY AEHCTBHIO
9THX 3J1bIX AyXx0oB. Takas Touka 3peHHsl Ha rasbl HOJLEPXKH-
Bajacb CTOPOHHHKAMH DEJMFHH B TeYeHHE MHOTHX BEKOB.
JUIsi IeMOHCTpalHH «AbABOJIBLCKON CHJBI» MOXHO BOCIIOJIb-
30BaThCsl ONBLITOM C YIIEKHCABIM rasoM (cM. «Ombithl ¢
rasamu»).



XHMHA U MEJHIIHHA
dHONETOBHI «ra3»

B xuMuueckuii crakaH eMkocTeio B 500—1000 Ma mome-
LIaeTcss CMech Aofa ¢ foaucThiM KaaueM. CTakaH ycTaHaBJIH-
BaeTcsi Ha MeCOYHOR GaHe H B HEro Morpyxaercsi KHO KPyr-
JIONOHHOM KOJIGH, HAaMOJIHEHHON Ha 3/4 BOZLOi, KOOy yKpem-
JIFIOT B LITATHBE. 3aTeM CTaKaH C ilogoM HarpesaioT. Ilpu
9TOM {0l MepeXoAHT B (pHOJIETOBbIE Napbl, KOTOPble 3aMOMHS
10T CTaKaH H, OXJ1aXaasicb, 06pa3yioT 6JiecTsLHe KPHCTAMNIH
fiofla Ha XOJIOQHOM AHE KOJObI. ’

Moanag nacrofika

B Jseye6HOM TMpaKTHKE MPHMEHSIIOT COHPTOBYIO HACTOMKY:
fiona (5—10%). Mlon pacrsopsiercst Take XOpolo B pacs
TBOpe HomucToro Kaaus. Takoil pacrsop HasmpawT Jlioro-
JIEBCKHM PacTBOPOM.

IlBer pacrBopos Hona u 6poma

B tpu npo6rpku nomewator no 2 ma 0,5 N pacrsopa
fonucroro Kaaus. K onnolt u3 Hux npubapssior 1—2 ma
GeH3HHa, K ApYroif — CTOABKO e 3¢dupa, K TPeTbeldl — CTOJb-
Ko Xe 6eH3oJsa. B apyrue Tpu mpo6upku noMeuiaior no 2 MJ
1 N pacrBopa 6poMHCcTOro Kasus u NpHGaBJIAIOT Te XKe pac-
TBOPH. 3aTeM K KaXXAOH W3 NMPOGHPOK MNpHGABJSIOT XJOp-
Ho# BOAB! H B36GanTebiBaioT. BpoMm u ilon npu aToM pacTsops-
IOTCi B OPraHMYeCKHX Ppa3BOAMTE/IAX, OKpalluBas HX B Xa-
pakTepHble uBeTa. Tak MOXHO OTJIHYHTbL oA OT 6poMa.

«Cunnii» xae6

Kycouek Gesoro xsie6a cmauyHBalOT caabGbiM pPacTBOPOM
fona. Flon mosmkeH ObiTh C1a60-XKeJATOBATOrO uBeTa. Xae6
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OKpauiuBaetcs B cHHul user. Ecau et nojyduics TeMHbil,
TO B3ATO GbIJIO OYeHb MHOTO ﬁona.

Vloa comepXuTcs B pas/iWYHBIX OpraHax Teda YeJOBeKa,
rJIaBHBIM 00pa3oM B BHAE COAep:KallMX [0l OpraHHYecKHX
coenuHennii. B nanGosiblileM KoJuMuecTse {04 COAEPKHTCA B
LIHTOBHAHOM XeJese.

Cosn  ftogncrosonoponnoii kuciorsl KJ n NaJ — wacro
ynorpeGasieMele JeueGHble npenaparhl.

MoaupoBanHas co/lb 4acTo BHIMYCKAETCsl B NPORANY.

VloanpoBaHHYIO COJIb MOXHO IPHIOTOBHTL CaMOMy, CMe-
mas xopowo 100 r xaopucroro Hatpus ¢ 1 r fioaucroro Har-
PHS HJH Kaslus.

3anax anTexku

W3 iiona noayyalor Apyroe JeKapcTBEHHOE BELIECTBO —
fionopopm. Mlonodpopm AelicTByer Ha MHKPOGOB He Cpasy,
KaK #oa, a mocrenenHo. [Ipu 3toM BHayasne ofpa3yercsi ato-
MapHblil #iof, o6sajaoliui Gosblioil akTHBHOCThIO, [lefict-
BHE €ro HauMHAeTCs TONLKO MPH CONPHKOCHOBEHHH C KPOBBIO
HJIH APYTHMH JKHAKOCTSIMH YeJOBEYeCKOro OpraHH3Ma, B KO-
TOPBIX €CTb OKHMCJ/IHTE/blbl (hepMeHT KaTanasa. [lpoucxomur
BhiJieJleHHe cBOGOAHOro Hoaa: :

20; 4+ 2CHJ; — CO + CO; +'H,0 + 3J,

Plonotbopm — MeNKOKPHCTAJJIHYECKHiT MOpoLIoK co creuudu-
YyecKHM 3amaxoM. YacTo rosopsT, uTto OH HMeeT 3amax an-
TeKH.

Hanupator B npo6upKy 1 MJ1 BOIbI M HECKOJIBKO KaneJb
3THJIOBOTO cnupTra. 3aTeM npu6aBasioT 3 MJ pacTBopa iHoaa
B fiogucToM Kasauu (pactBopsiioT 2 r fona u 6 r Homucroro
Kanua B 100 Ma BoAbl) M MO KanasMm BOAHBIT pactBop 10%
€[IKOro HaTpa N0 HCHYe3HOBEeHHs OKpaliyBanus i#ona. Yepes
HEeKOoTOpoe BpeMs BhiNajaeT KPHCTaJJHYecKHA ocalok Aomo~
¢opma.

OG6pasoBanue iogoopMa M3 BHHHOrO CIHPTa MOXeT
CJIyXHTb peaKuueil Ha BHHHBIH (3THJIOBBIH) Criupr. :

Onbithl ¢ dopmanHHOM

@opMannH npencrasaseT co6oio pacTBop GhopMasb/erk-
na B Boge. Bosblune KonHuecTBa QopmanuHa MAYT AJA Ae-
suHOeKunH. PopMalHH C YCeXoM NPHMEHseTCs A/ YILIOT-
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HEeHHs U AaJibHeHLero XpaHeHHs aHaTOMHYECKHX NIPenaparos.
Moayyenne dopmanvaernna. B npobupky nomeraor
10—15 kaness metuaosoro cnupra — CH;OH, onyckator Ty-
Jla HaKaJleHHylo JOKpacHa CHuPadb MCANOH NpPOBOJOKH (TIpH
HaKaJ/IMBallMH CNHpalb [MOKPLIBAETCA GJIOEM OKHCH MEMH):
oulyliaercs 3anax opmaJgbjeruia (HIOXaTh OCTOPOXHO!):

o)
7
CH,0H + Cu0 — Cu + H,0 +HC
N

H

Bymaxka, cMoueHHass pacTBopoM (yKcHHa, obeclBeueHHas
CEePHHCTOI KHCJIOTOH, OKpallHBaeTcsi B PO30BLIl HJH Kpac-
HHIl LBET OT MapoB (opMaJbieruia.

Ocaxpenne GeaxoBbix Ted. K pacTBopy xKeJaTHHbl (HJIH
KypuHoOro Gesika) npu6aBiasiioT ¢opmanul, noJaydaercs Ge-
JIbifi OcafoK.

Ha ocaxcaennn ¢opMaaHHOM GeNKOBEIX TeJl OCHOBaHO
npuMeHenue dopMannia AA Ae3nH(peKUHH, AyGJaeHHs KOX
W IIPUTOTOBJIEHHS HCKYCCTBEHHLIX MacC, HanpuMep M3 Ka3eH-
Ha (TBOpora) MoJioka.

W3 aByx XHAKOCTeH — TBEPAOe JeKaPCTBEHHOE BELLECTBO.
K 5—10 ma pacrBopa ¢opMaJiHHa NPHIHBAIOT HALIATHIPHBIH
CNIHPT N0 CHJbLHO IIEJOYHON peakuHH TNo JakMycoBoH 6y-
MaXKKe H XXHAKOCTb BbIMapHBAlOT Ha BOASAHOH OaHe jJocyxa.
TTonyuaercst KpHCTa/IMYECKHH MOPOLIOK — yPOTPONHH (reK-
CaMeTHJ/IEHTeTPaMHH) .,

YpoTponuH NpHMeHsieTCs B MeNMLMHe KaK NPOTHBOTPHII-
NO3HOE CPENCTBO, a TaKXKe KaK CPEACTBO AJIs Ae3nH(eKuuu
MOuYeBhIX myTei.

Cwmech, cocrosimias u3 339% yporponuia u 67% XJIOpH-
CTOrO KaJIblHs, MOJy4yn/a Ha3BaHHe KaJbliekca,

Ecnu K yporpornuHy A06aBHTb BOAbI 1 caiaGoil cepHOM
KHCJIOTH M XKHAKOCTb MPOKHISATHTb, TO 06pasyercs BHOBb
dopmanbaeru.

OnbiThi ¢ (peHOJIOM, XJAOPHOH H3BECTBIO U APYTHMH
BEIECTBAMH

OrkpuitHe tenona. Hanusaior B npo6upky 2—3 ma 1%
pacTBopa ¢eHona, noGaBasiOT OAHY Kammo 5% pacrBopa
xJopHoro enesa. Habaionaercs mnosiBneHHe XapaKTepHOro
(hHO/IeTOBOrO OKpalIHBaHHS,
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enos, wan KapbosoBas KHUCAOTA, SIBJSIETCS aHTHCENTH-
YyeckHM cpeactBoM. [TpousBoanble (enosa — Kpesoasl nocry-
NalT B MPOAAKY MO/ Ha3BaHMEM «ChIPOil» KapBoaoBofi KHC-
JoTel. CMech Kpe3osia ¢ MbLIOM INpHMeNsieTca B MeAHLHHe
NOA Ha3BaHHEM <JH30JI».

Peakuus Ha XJ10pHYI0 M3BecTb ¢ aHuauHoM. Hanusaior B
npo6HPKY | MJ BOAHOrO pacTBOpa aHHJIHHA H HECKO/IbKO Ka-
neab 10% pactBopa xJopHO# M3BecTH. HaGmionaercs noss-
Jenne ¢uoseroBoro oxpaimHBanua. Ilpn momown XJ0pHOI
H3BECTH OTKPHLIBAIOT TaKXe MPHUCYTCTBHE aHHJIHHA.

dHoNeTOBas KPACcKa H3 CaJHUHJIOBOKHCJOro Hatpusa. Ca-
JULUMAOBOKHCILIH HATPHil LIHPOKO NMpHMeHseTcs B MelHlHHe
ISl JieyeHUs peBMaThueckux 3a6oJeBaHuil. Ecaum npuroro-
BHTb PacTBOp 3TOH COJM B BOJAE H NPHIHTb K HeMy pacTBOp
TPEXXJIOPHCTOrO 2KeJle3a, TO KHAKOCTb OKpalluBaercst B (u-
O/IeTOBbIi 1BET.

Kpacuas u 3eneHas kpacka u3s ITACKa. [TACK — napa-
aMHHOCaJIMLIH/IOBAsl  KHCJOTAa — HOBBI Npenapar ajst Jeye-
HHsl TyGepKyJie3a. Beunlit mopollok, X0pollo pacTBOPHMBIil B
Boge. Ecan k 1% pacrsopy I[TACKa upubasute 19 pac-
TBOD COJIH XJIODHOTO 2KeJje3a, TO I0Jy4aeTCsd KpoBaBo-Kpac-
HOe OKpalllMBaHHE U OcefaeT KpacHas Kpacka. Ecium BMecro
COJIH 2Kesle3a B3ATb COJb MENH, MOXKHO MNOJNYYHTb 3e/eHYIo
Kpacky. MoxHo ucnosbs3oBats [TACK B kauyecTBe CHMMATH-
yeckuX yepHus. Hanucate Ha Gymare Gecuseribiv [TACKom
H NpPOSIBUTb COJISIMH 2KeJle3a.

Muino «K». Moo «K» antunapasutuueckoe. Ero Mox-
HO KYMHTb B anTeKe.

Ecau 6esibe nponoJsiockatsh B 3% pacTBOpe TAaKOTO MhlIA,
TO OHO MocCJe CYyLKH NMpefoXpaHseT YeJOBeKa OT HACEKOMBbIX
(Bweil, KJIOMOB) B TeueHHe MOYTH Tpex Hedelb. Takoe Mbl-
JI0 MOXET HalTH NpUMEHEHHE B IPAKTHKE KayeCTBCHHOro
aHanu3a. PacTBopuTe Kycouek Mblia B BOAe, NpHGaBbTe pac-
TBOp ToOBapeHHOIt cond. Buinagaer ocamok mbiia, B pactso-
pe OCTaeTcs aHTHIAPa3HTHYECKOE BELIECTBO — GHCITHIKCAH-
TOreHaT M 3THJAKCAHTOreHat HaTpus. PacTBop 3THX cogeil aa-
€T C COJIAMH MeJH JKeIThH O0caloK, C COJMAMH XeJae3a —
TEMHO-KOPHUYHEBBIil, C COJSIMH CBHMLA — XKeJTHil, nepexods-
KA B 9epHbif,, C CONAMHM PTYTH — GeJsbifl, MmepexoAsliuil B
YepHBIii.

Menubie kpackm M3 cyabpaMHAHBIX coeqHHenmii. B ot-
Je/TbHBIX NPOGHPKAX PaCTBOPAIOT HAaTPHUEBble COJH CTPENTO-
uuaa, CyibUMMKIa, anbOyunaa, Hopcyabdasona.
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B xaxayio npobupKy HpHaiBaloT no 2 ma 1% pactsopa
MenHOro Kynopoca. Brmajaror ocanku co’eit MeaH, okpa-
IUeHHbe B pa3/HYHble HDETa: OT 3eJCHOBATOrO A0 KOPHYHe-
BOro.

Kpacxa u3 Genoro crpentounpa. 0,1 r Genoro crpentouu-
na pacrBopsiior B 3 Ma1 0,5 N pacTBopa CO/SIHOA KHC/IOTHL H
npuauBaoT 5 Ma 0,1 N pacrsopa uutpura uartpus. [Tosy-
UCHHLIA pacTBOp cMellHBaercs ¢ 5 Ma 19% wenounoro pac-
TBOpa Gera-Hadrosa. Brinagaer kpacHblii 0CafoK KPacKH.

LiBetHas peakuus Ha xuHuH, Handsaior B npo6upKy
1 mMn 0,1% pacTBopa CepHOKHC/IOrO XHHHHA, GPOMHOM BOAbI
u 10% pacreopa ammuaka. Ha6mogaercs nosiBaenne sese-
HOro OKpalllHBaHHS.

LiseTHas peakuus Ha nupamunoH. HanmsaioT B npoGup-
Ky 3 ma 2% pacrBopa nHpaMumoHa H 1—2 kamuu 3% pac-
TBOPa XJIOPHOTO Xedle3a. HaGaonaercs nosBieHne cixe-¢uo-
JIETOBOrO OKPaIHBAHHS.

IMnupamuaos — BaxkHoe GOJEYTOJALLEE H KaPOMOHHKA-
lolee CpeAaCTBo.

Bpom u «6pom». Bpaun yacro rosopsr GoabHoMy: «SI
npumuceiBalo 6poM». KoHeuHa, 3T0 He HacTosmuit 6poM, a
ToNbKO comb 6poma — NaBr wam KBr. UYucreit 6pom —
SIIOBUTAst MHAKOCTb, Ha TeJle NPOH3BOAHT MeMIEHHO 5aXii-
patoue oxoru, Cosn 6poMa Hrpaiot GOJIBLIYIO POJIb B Me-
JMLHKHE NPH HEPBHHIX 3a60o/eBaHHSX.

B npo6upky Haiusalor 2 Ma 1% pacrBopa Gpomucroro
Kamusd H npuauBator 1% pacTBop a3oTHOKHc/Oro cepebpa —
BBIMAJlaeT JKEeNAThINl 0CafOK, MOCTENeHHO TeMHEHIHT Ha cBe-
Ty. Ilpy nomowu 3TOil peakuMH ONpeNeNsioT GPOMHCTHIC
COJTH,

Bona, koropas mMyTHTCA npH Abixanud. IlpuroToBbTe Ha-
CHILIEHHBI pacTBOp H3BecTKOBOH Boael. Ecau mponysaTh
BbiAbIXaeMblil BO3ZyX Yepe3 TaKyio BOAy, HauiHaer Bbina-
natb Genblit 0CalloK, H BOAA CTaHOBHTCS MyTHON. HMsBectko-
Basi BOAA CJAYXKHT /Il OGHApyXKeHHs YIJIeKHCJoro rasa, Ko-
TOpHIl ¢ Heil ob6pasyer o0CaaOK YIVIEKHC/IOrO KaJbUus —
Mena:

Ca(OH); 4+ CO,—CaCO; + H,0

JucTHanupoBannas Boaa BpeaHa. [lpu npomonmxuresnb-
HOM ynmoTpeG/ieHHH ee JJs MHTbA OHA BhILEJaYHBaeT H3
KJIETOK JKeJyJKa H KHILIOK COJIH, YTO Be[ET K Cepbe3HbIM 3a-
GoJ/leBaHHUSIM.
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JIHCTH/IHpOBaHHAsi BOAA MPHMEHAETCST B MeAMIHHe IS
noJsiyuenusi pasfuuHbIX JekapcTB. B xumuyeckoii ya6opato-
pHH BCe peaKTHBhI TOTOBATCA Ha JUCTHJJIHPOBANHON BoJe.

OT/HYNTD AHCTHIJIHPOBAHHYIO BOLY OT OGBIYHONH MOXHO
cleqyiolHM o6pasoM.

B npo6upky HanuBaloT 3 Ms1 BOA M 106aBAFIOT 5 Ka-
nesib KOWeHHW/H (pacTBOp FOTOBHTCA TaK: B TeUCHHe 2 HHei
HacTauBaloT 2 r KouleHHJad B 100 MJ OUCTH/JIHDOBAHHON BO-
Zbl; T0Jy4aeTcsi TeMHo-KpacHblit pacrsop). Ecan okpacka
KOLIEHWJIH He Hcue3aer, TO Bola AHCTHJHpoBaHHas, Eciu
OKpacKa B TeYCHYHe HECKOJbKHX MHHYT HCYe3daeT C mnepexo-
JIOM €e B Cepyio C BbiMafleHHeM MeJKHX XJOMbeB, TO 3TO To-
BODHT O TOM, YTO BoAa HeXHUCTH/IHpoBaHHass. CyIlHOCTb pe-
aKLUHH 3aKJI0YaeTcs B TOM, YTO COJH ILEJOYHO3EeMeTbHBIX
MeTaJnoB (6MKapOOHATH, XJIODHAB, CyabdaTh) Ocaxnalor
KOLLIEHHJTb.

CongHas KHCAOTa B XKeayake. B ikenygouHoM coke uye-
JnoBeka conepxutes 0,4—0,5% cBoGOAHOI COJNSAHONH KHCJIO-
Tol. CosisiHasi KHCJIOTa HEeOGXOAHMaA M/ YCBOEHHS M mepeBa-
puBaHus 6eJKOB, OHa yOHBAaeT MHOTHX GOJIE3HETBOPHBIX GaK-
TepHil ¥ TPeKpallaeT THUJIOCTHbIE H GPOAMIbLHBIE TPOLECCHL.

B npo6upky HaJMBalOT HEMHOTO JKeJYNOYHOro coka (Xe-
JIyNOYHBI COK MPOJAeTCs B anTeke) W NPHJIHBAlOT PacTBOP
a30THOKHCJIOTO cepe6pa — Beinanaer GeJblit TBOPOMHCTHIL
0CajoK XJopHcToro cepe6pa. Ilpu noGaBieHnn’ K xeaynou-
HOMY COKY PacTBOpa COJB BHINE/ISIOTCH Ny3BIPbKH YIVIEKHC-
Jioro rasa.

HckyccTBeHHbIH KeNYNOYHBIH COK TFOTOBHTCS W3 YHCTOIl
constHoit KHcsoThl. K cosistHOll KHc/loTe R06aBisioT HeGoMb-
10e KOJIHYECTBO MerNcHHa,

Caankuii cnupr. C/lafgKuM CIUPTOM HA3WBAKOT FIHUe-
puH. O umeer BKyc natokd. CJamocTb ero NpHGAHXKaeTcs
K C/afloCTH TJIIOKO3bl. [JIHUEpHH — TPEXaTOMHBIN CAHPT, XO-
polo pacTBOpHMbIil B Bofe. [IpHMeHsieTcs B MeAMLHHe ISt
H3TrOTOBJIEHHS TJIMLUEPHHOBOTO MBLJIAa M T. A,

Hanupator B npo6upky 1—2 ma soaxoro 109 pactBopa
‘eIKOTO HAaTpa M HeCcKOJbKO Kameab 1% MeaHoro Kynopoca.
K cmecn npubapasior 2 kanau riuuepuxa. HaGmonaercs
pacTBOpeHHe OCallka H TOsiBJIeHHe TEMHO-CHHEero pacrBopa.
Orofl peakuueli B XHMHH [JOKa3biBAIOT MPHCYTCTBHE B XHMH-
YeCKOM COeIHHEeHHH ABYX H 6osiee THADOKCHJIBHBIX TPV,

MOXHO U3 IVIHIEPHHA NMOJNYYHTb aKPOJIEHH, KOTOPLIi Jer-
KO y3HaeTCs 110 OCTPOMY 3amaxy (HioXaTb OCTOPOXKHO). ITOT
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3amax XapakTepeH MJIA CHJIbHO MepeXapeHHOH MHILH BCJAed-
CTBHe pacnaja JXHPOB H Pa3/IoXeHHst OCBOGOXKAalOLIerocs
npH 5TOM TJIHUEPHHA.

B cyxylo npo6upKy HanuBaloT 2—3 Kanau rJaHuepHHa H
NpHGABJSIOT LENOTKY KPHCTALTHIECKOTO KHCJIOTO CEPHOKHC:
JIOro KaJsiis uid HaTpudA. IIpu HarpeBaHnn cMecH mosiBJAeT-
Cs OCTPbIif 3amaxX akpoJienHa. DTOT OMBIT C/eayeT NMPOBOLHTDL
B BHITSDKHOM LuKagdy.

W3 rumuepnHa nosyyaioT B3pHIBYAaTOE BEILECTBO — HHT-
POTJTHIIEPHH, KOTOPHIH CJIVXKHT IJIST M3rOTOBJEHHs NHHAMHUTA.

Ho 3To cuibHOe B3pHIBUAaTOE BELIECTBO HAXOAWT MPHMe-
HeHHe H B MeJULHHe LJIf JeYeHHs HEeKOTOPHIX CepleyHbIX 3a-
6osieBaHuil.

Butamun C. MosHGneHOBLIE COENUHEHHSI NPH OEfCTBHH
pa3/HYHBLIX BOCCTAHOBHTeJell (IJIIOKO3a, UHHK H 1p.) OKpa-
LIMBAIOTCA B CHHHIl LBeT.

Cnenyer pactBoputh 0,1 ©r MOTHGAEHOBOKHCIOrO aMMo-
Hust B 20 Mo 259 cepHOIl KHCJIOTH M TIPHJHTH K MOJYYEH-
HoMy pactBopy 20 ma 109 pacrBOopa enkoro HaTpa, comep-
XKalero 2 MaI Kuaxoro crekna. llesous npuanBaior oTmenn-
HbIMH TOPUHSIMH 1O TOSIBNEHHsT XKeJITOH OKPackW ~pacTBopa.
TTonyyeHHBIM PEaKTHBOM MOXXHO BOCMOJIB30BAaTbCH A/ OT-
KPHITHSI aCKOPGHHOBOH KHCJIOTH (BHTaMHHa C).

K 2 ma peakruBa noGasasiioT | MJ BHTaMuHCOAepxatleH
Kunkocti. TIpu HalHuHH acKOpPOGHHOBOH KHCJIOTH MOSBJSET-
Csl B 9THX YCJIOBHSIX CHHSI1 OKpacka. ['Jlloko3a u npyrue Boc-
CTaHOBHTEJH C MpeaJjaraeMbIM PeakTHBOM HaioT B GOJIbIUHH-
CTBe CJIyyaeB 3eJleHYlO HIH GYypyl0 OKpacky.

HccnenoBanue nonyan KOHCEPBHBIX 6aHOK Ha TMPHMeCh
CBHHHA. MeCTo HCCNeNOBaHHS OYHIIAOT OT XKKpa BaToH,
cMouenHoit apupom. JIpyroit Kycouek BaTH cMauuBatoT 409%
YKCYCHOH KHCJIOTON M TNpHKJaAHBalOT Ha 3—4 MHIYTH Ha
OYHILEHHOE MecTO. 3aTeM Ha TO XK€ MeCTO TMpHKJIaAbBAIOT
BaTy, CMOueHHyio 49 pacTBopoM HonucToro Kajus. Brctpoe
noXe/TeHHe BaTH (HOOHMCTHI CBHHeNl) yKa3wlBaeT Ha MpH-
MecCb CBHHLA BHIIIIE HOPMHI, T. €. 6oJiee 1%; moxeaTeHue ge-
pe3s 1—2 MHHYTH TOBODPHT O TOM, 4TO CBHHUA MeHee 1%.
CBHHIA B MOJyNe KOHCEPBHHX GaHOK NONyckKaeTcsi He Gonee
0,04%.



XHMHSA B BbITY

IToBcenHeBHO YesIOBeKy NPHXOAHTCS HMeTb [JeJio ¢ pas-
JIMYHBIMH XHMHYECKHMH mpoueccaMu. [TpuroToBienHe MHLLH,
coXpaHeHHe MPOAYKTOB, CTHDKA 6eJIbsi, YHCTKAa KOBPOB, ONEX-
Ibl, 06yBH, TMOCYIhl, yXoi 3a MeGesblo, pecTaBpallHi pas-
JIMYHbIX TPEAMETOB AOMalLIHero oGHXONA CBSI33aHbl C XHMHEH.

XuMHA — MOTydee OpYXHe B PyKax COBETCKOTO 4YeJsoBe-
Ka, npeoGpasyloliero npupoldy. XHMHUecKkas Hayka mepecrta
Jl1a TpHHanJeXXaTb Y3KOMY KPVIy Jitofell — CneuHajucToBs H
cTasla JIOCTOSTHHEM LUHMPOKHX MacC TPYASIIHXCSH.

B 3TOM pasiesie npHBedeHbl pelenThbl, KOTOPblE MOTyT
6bITb MOJIE3HBl KAXJAOMY 4eJOBEKY B €ro MOBCeIHeBHOIl
JKH3HH.

Kak yaannTh Hakunb ¢ 4aHHHKA

Ipuponnas Boxa CONEPIKUT H3BECTHOE KOJHYECTBO pac-
TBOPEHHbIX coJeit KaJblHAd MW MarHus, onpenenﬂlomee TaK
Ha3bIBaeMYIO XeCTKOCTb BOAHL. )KecTKas BOAA [VIOXO MBUIHT-
CAl M OCTaBJISIET Ha CTEelKaX MOCYAH Hakunb, CTEHKH YaiiHu-
Ka TI0CTeNeHHO MOKPHIBAIOTCSA MJIOTHOM KOpKoit HakumH. Ot-
GHBaHHe HAKMIM MeXaHHYeCKHM NyTeM YacTo MPHBOIHT K
MOBPEXIEHHAM 4YaliHHKA. YIalHTb HAKHIb MOXHO TOJIBKO
XHMHYeCKHMH MeTonaMH. [l yna/ieHus HaKHIH TIPHMEHSIOT
ILENOYH, COTH MM KHCJIOTH. Illesoun He neiffctByioT Ha Me-
TaJll, 33 HCKJIIOYEeHHEeM aJIOMHHHA.

JIast ynaneHHss HaKMIOH MOXHO B3sThb TpHuaTpuiipocdar
WIH CTHpasibHylo coay (20—40 r Ha autp Boanl). Hauupa-
IOT B YafiHHK PacTBOP OJHOTO H3 3THX BELIECTB H KHIATSIT
1—2 wvaca. Ilocne sToro HakHmp COCKaGIMBAIOT M MOCYAY
NPOMBLIBAIOT HECKOJIBKO a3 yHCToi Bomoi. Eciu Hakunb cpa-
3y He ynansercd, o6paGoTky nmpojo/nxalor 2--3 pasa. Hs
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KHCJIOT NPHMENSIOT YKCYCHYIO 3CCEHUHIO, 2 yafiHble JIOXKH
Ha Jqutp Bonut. Knnarar 1—2 yaca, 3atem mocyay npommiBa-
10T YHCTOR BOmOM.

BbICTPO MOXKHO CHATH HAaKHNb HHIHGHPOBaHHON COJISTHOR
KHCJIOTOl, KOTopasi INpeiacTaBiseT cobofi pa3BeleHHyio B
3—4 pasa TEeXHHYECKYI0 COJSIHYIO KHCJIOTY ¢ JdobaBieHHeM
4% (no o6beMy) ¢opMajHHa WIH IBYX YaliHbIX JIOXKEK ca-
xapa Ha | qutp kucaoTel, Kucsora GeICTpO pacTBopsier Ha-
KHIb C BblIeJeHHeM yrjekucaoro rasa. O6bYHO MPHXOAHTCH
nenatb 2—3 MPOMBIBKH KHCJIOTOH HeGOJbIIHMH MOPLHSIMH.
IMTocne 3toro pacTBOp MpOMNO/IAaCKHBAIOT CJIa6GLIM PAcTBOPOM
COMBl M TIPOMBLIBAIOT BOAOM.

Jlas ynaseHuss HAKHNH B MeAHHX YafiHHKaX NPHMEHSIOT
pacTBop KaycrHueckoil cognl (10 r Ha JHTP BOAH).

Kak YMCTHTD MeTasHuecKyw nocyay
(aAIOMNNHEBYIO, HHKENHPOBaHHYIO, cepeGpsnyio)

AmoMmuHueBasi MOCyfa NOPTHTCS OT LIEJIOoYel M KHCJIOT.
IMosToMy amoOMHHHEBYIO NMOCYAY MOIOT ropsigeil Bomoil ¢ Ko-
6apJeHreM HeGOJBLIOTO KOJHYECTBA MBLIA, MOMHO TaKxke
npu6GaBJAATb HEMHOTO HALIaTBHIPHOTO CMHpPTAa, KOTOPHIA yAa-
JIIET XXHDOBHE BelleCTBa.

3arpa3HeHHYI0 HHKeJTHPOBAHHYIO MOCYAY, a TakXKe cepe6-
psiHble BellH CJIeNyeT MPOTHPATh IUePCTAHOH TPAMOYKOH, CMO-
YeHHO!l B HAUIaTHIDHOM CIIHPTe.

Kak GbICTPO HATOUHTb HOXKH

Hoxwu Jierko u GHICTPO HATAaYMBAIOTCH, €CJH TNpeNBapH-
TeJbHO JIe3BHe ONYCTHTb Ha noJsiyaca B clabelff pacTBop -1o-
BapeHHo# coJin. He pekoMeHAyeTCs MBbITh HOXM ropsueif Bo-
JIOH, OT TOTO OHH TYMNATCH.

Kak ckaents AepPEeBAHAbIE NMPEAMEThI

JlepeBo MOXHO CKJIEHTb KJ€eM, MPHrOTOBNEHHHM H3 TBO-
pora, pacTBOPEHHOr0 B HAIIATHIPHOM CchupTe (Ha 4 yYacrH
TBOpOTa | YacTb HALIATHIPHOTO CMHPTa). DTHM KjeeM CMasbl-
RAIOT J€TA/IH U CBA3LIBAIOT HX BEPEBKOH.

160



Kak 06HOBHTb TycKiylo toTorpaduio

Tyckabim, cepbiM ¢oTorpadHiM MOMKHO NPHUAATH APKOCTh
H BBIPA3HTEJIBLHOCTD, NMOKPLIB HX JIOOBIM G€CLBETHBIM J1aKOM
HJIH TOHKHM CJIOEM BOCKa,

Jlak Hy>XHO HaHECTH O4YeHb TOHKHMM CJIOEM [PH TOMOIH
BaTHOro TaMmoHa. Ec/H npHMeHSIOT BOCK, TO €ro npeasapi-
TeJIbHO pacTBOpsSIIOT B GeH3HHe (1 r Bocka Ha 10 M. Gensn-
Ha) HAH ckunuaape (4 r Bocka Ha 100 M ckunmaapa).

KakK o4MCTHTb 3aMep3like CTekJa

Uro6bl 0CBOGOAMTh CTEKJAA OT JibJa, CJAEAYyeT HX OOMbITb
KpenKuM pacTtBopoM cofbl. OT 3TOro Jied Ha cTek/aax ObICTPoO
oTrauBaer. Ero CMBIBAIOT XOJIOAHOIl BOAOM, 3aTeM CTek/la M
1TONOKOHHHKH BBITHPAIOT CyXOli TPSINKOIl.

Kak MbiTb KpailleHble noJbl

KpaueHbiii moa MoloT Temsoi Bofoll ¢ JoGaBieHHeM
1—2 CTOJI0BbIX J0XKeK HaluaTbipHoro cnupta. Hawartbiprblii
CIHUPT Npuaaer kKpacke Gmeck. Heabsds MbBIThb nos cofoit ¢
MBUIOM — OT [HX MacJsHas Kpacka TYyCKHeer.

Kak OKpaWHWBaTL KHPNUYHLIE NEYH

IMoBepxHOCTb MeYH HAJO CMOYHMTb BOAOH M, KaK TOJIbKO
IVIHHA Pa3MOKHET, CHSITb ee C NOMOLLbI0 IuiaTens. 3aTtem
CHOBA CMOYMTb Neyb BONOH H MpoTepeTh TPAMKOM, 3arafus
BCe LIBBl H LiepoxoBaTocTH. Koraa mneub NMpOCOXHET, MOXHO
HayaTh ee KpacHTb. Kpacky MOXHO NpUrOTOBHTb M3 H3BECT-
koBoro tecra (1 xr) u crosoBoit cond (40—50 r); pactso-
PHB CONb B BOJE, BJIHBAKOT PacTBOp B TECTO M pa3GaBisioT
BOJIOH JIO TYCTOTHI KHAKOIl cMeTaHbl. YUToGBI mpHAaTe Kpa-
CKe roy6oBaThlii OTTEHOK, B lee A0GaBIfAIOT HEMHOrO CHHL-
KH.

Kak npoaauTs KH3Hb enKH

UYToG6kl NOKOMbLIE COXPAHHTD €KY, e Hafo NMOCTaBHTh Ha
LWIMPOKOTOPJIBIH COCYA, B KOTOPHI{ Ha/JHTb 3 J1 BOAbL, 5 I JiH-
MOHHO KHCJIOTHI, 6 I Xes1aTHHBI K 16 T ToaYeHOro Meaa. Ile-
pel TeM Kak IOCTaBHTb €JIKy B pacTBop, Halo obpesarh
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CTBOJI OCTPBIM HOXXOM, YTOOb OTKPHTB CBeXHe mophl. [To Me-
pe Toro Kak nepeBo OyAeT BIHTHLIBATb PacTBOpP, B COCYH JHO-
6aB/ATb BOAY.

Kak fiafTe 4 AyauTh Ha CHPTOBKe Ge3 nasJbHHKA

Jas npocrefitleit cnafiKu MeJKHX JKeJe3HLIX, MeIHLIX H
LUMHKOBBIX [eTaJsel, IIaCTHHOK, NMPOBOJIOK MOXHO MOJIb30-
BaThCA CMJIaBOM, COCTOSILUMM H3 | yacTu oJioBa W 2 yacreil
cBUHUA. HasbiBaeTcs OH TpeTHHKOM,

INpexie yeM mnpHCTYNHTL K cnaiike JeTaJedl, NoBepx-
HOCTb HX OYHIUAIOT HAaNWJIbHHKOM HJHM HaXXAaKOM M CMau-
BalOT NPH NOMOLIH LIETOYKH PacTBOPOM XJOPHCTOrO LMHKA.
PactBop Jierko NpHroTOBHTb CaMoOMy, pacTBOPHB B COJISIHOR
KHCJIOTE HECKObKO KYCOYKOB LIMHKA.

Ha noBepxHoCTb ONHOI M3 cnaMBaeMbIX 4YacTeil K/aIamyT
KyCcOueK CnJaBa H HarpeBaloT Ha ropejke WM NpPOCTO Ha
CBeYKe MpPH CMaHBaHWM OYeHb MeNKHX yacTeil. MOXHO K Ha-
rpeToil H CMOYEHHON B PacTBOpE XJOPHCTOrO LHHKA MOBEpX-
HOCTH TPHKOCHYTbCSl MOJIOCKOI CMJaBa Tak, 4To6bl OTAEJH-
Joch HeGoJbllIoe ero KoauuectBo. Koraa cnsias pacnibiBaer-
CAl MO NOBEPXHOCTH, MPHKNAALIBAIOT APYryiO A€Tallb, MpoOrpe-
BAJOT MECTO CIIaBa ¥ AAlOT €My OXJaAMThbCS.

Bmecto Toro uyTo6n CMayMBaTb INOBEPXHOCTb JeTaju
pPacTBOPOM XJOPHCTOTO LIMHKA, MOXXHO HaHecTH Ha Hero
CyXoil HallaThipb (XJIOPHCTHII aMMOHHI) uan 6ypy B mo-
pouke. Ilpn maiike 3JeKTPHYECKHX NMPOBOAOB BMECTO Halla-
ThIP  YNOTPeOGJSIOT TOJbKO KaHH(OJb, PacTBOPEHHYIO B
CTHpTe.

CnasiHHoe MecTo mocse OXJaKAeHHs oGAHBAIOT BOAOil M
o6pa6aTbiBalOT HanuabHHKOM. HanmuiabHHK Haio 6paTh cTa-
pbiii, YyTOGbl He XKalb GbUIO MCTOPTHTbL ero onoBoM. CnnaBsl
€ro OueHb BSI3KH M JIerko 3a6GHBAlOT GOPO3AKH HamMWJbHUKA.

Uro6bl BHIIYAHTb JKeJe3HYI0 HJIH MelHYio NpPOBOJIOKY,
MJIaCTHHKY, JeTalb H T. M., HX CMayHBalOT PacTBOPOM XJIO-
PHCTOrO LHHKAa M TPAMKOK HJIM KYCOYKOM acGecra pa3Mmasbi-
BalOT MO (IOBEPXHOCTH paci/aBJjeHHHl CiJaB, MOAOrpeBas
JeTalb Ha OTrHe.

Kak nastb anaioMHHHii

Baaronapsi MpoyHOH TJIEHKE OKHCH aJIOMHHHSI OH O6bly-
HEIM crnioco6oM He mastetcsi, ToJIbKO NpH YCJOBHH Npefoxpa-
HEHHS NOBEPXHOCTH aJIOMHHHS OT H30JHDYIOLero AeHCTBHA
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Al,O3 MOX{HO cnasTh ajJIOMHHHII C a/IOMHHHEM HJIH C ApY-
ruM MeTa/ oM. OCyLIECTBHTD 3TO MOXHO CJIEYIOLUHM CIOCO-
6oM,

3ananBaeMyio [OBEPXHOCTb aJIIOMHHHEBOTO IpeiMera,
HanpHMep KacTPIOJIH, OYHIIAIOT A0 6/ecKa NpH MOMOILH CO-
BepILeHHO HOBOH, He GbIBIIEil B ymoTpeG/ieHHH IIKYPKH, a
€CJIM HYXHO, TO H BBICKaGJHBAaHHEM HOXOM, HO He HalHJb-
HHKOM. OJHOBpPeMEeHHO HarpeBaloT Mas/bHUK (MPOCTOH HJH
3JIEKTPHYECKHH) W B uafHOM JIOXKKe pacIyaBifioT KaHH-
doab. PacniaBieHHylo KaHH(OIb HEMeNJIEHHO BBHIIHBAIOT Ha
OYHIIEHHOE MeCTO aJIOMHHHEBOTO H3Je/Us H cefiyac Xe Ha-
THPAIOT €ro ropsiydM, XOpOIUO 3aJyXKeHHHIM (TOXe KaHH-
¢oabio, a He HalwarbipeM) nas/ibHUKOM. OJIOBO C Mas/IbHH-
Ka MepexXoJHT Ha aJIIOMHHH{, XOPOUWIO CMauHBAET €ro NnoBepx-
HOCTb, XOTsi aJIOMHHMIi NpH 3TOM CHJIbHO HarpeBaercs. K
TaKoH 3aJly’KeHHOH MOBEPXHOCTH, TNOJb3yACh B Kayecrse
¢ioca nopoikoM KaHH(OIH, MOXHO NpHNanBaTh OGBIYHBIM
cnoco6oM NMPOBOAHHKH, HaKJIaAblBaTb 3aMJaTKH H3 MKeCTH,
KpacHoll Mequ My JnaTyHd. TIpH coenuHeHHH aJlOMHHHA C
amoMmuieM o6¢ crauBaeMble MOBEPXHOCTH AO/DKHB GHITH 3a-
JIyXKeHbl, KaK YKa3aHo BbILIIe.

B KauecTBe NpHMMOS MOXHO NPHMEHATb UYHCTOE OJIOBO
(Temneparypa nuiaBjenus 232°) MU JIyvilie NPHNIOH CJedylo-
wero cocrasa: 1) oaosa 1,5 Bec. wacrn, cBHHuma | uwacth
(TeMneparypa nJasjeHus cmiaBa 180°); 2) osoBa: 2 Bec.
yacTH, cBHHUA | yacTb (TemmepaTypa nnasjienus 1719).

Kaeit ais CKjieHMBaHHUSI M3JEIMI H3 MJacTMace

HamesnbyeHHOE OpraHHYeckoe CTeKJo BChNaloT Bo ¢uia-
KOH ¢ xJopoopmom (1:10). CMecb 0CTaBISIOT CTOATh Ha
cytku. Tolyyaercst GeCUBETHBIH KJeil, IPHIOAHbIN AJ1A CKJEH-
BaHHS M3[eMHil U3 MIaCTMacC, a TaKXKe H3 OBLIYHOTO CTeKJa,

Kak MoayyHTh MPO3PauHyIo TIEHKY Ha CTEKASHHOR
€JI0YHOH HrpyuKe

50 r xaHHdoIH pacTBOPAIOT B | K- CNHPTOBOTO lueJIag-
HOro Jiaka. 3arteM pacTBopsiioT 1,5—2 r anuiHHOBBIX KpacH-
Teseit B 50 mMa cnupra. B mepBmiit cocraB  (kaHudoab Ha
CMHPTOBOM J1aKe) MOCTENEHHO BJHBAIOT BTOPOIl cocTaB (aHH-
JIMHOBbie KPacCHTeJH) H TllaTeJbHO mepemewnsator. ITocse
5-MHHYTHOTO OTCTAaHBAHHA CTEKJISHHbIE H3JENHA GBICTPO OKY-
HalOT B PacTBOp, 3aTeM, Bpallasi, MOABEPraioT CyIIKe.
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Kak MONYYHTb CaMOJeJibHble NHAMO3HTHBbLI

CrekAHHbIE TVIAaCTHHKH [/ JHaNO3HTHBOB Hape3alorcs
H3 OKOHHOrO cTek/1a. MOMHO HCNO/IB30BaTh AJS 3TOH LEIH
TakKe cmbitble HeratuBol (9 X 12). B KkayectBe cocrasa,
KOTOPBIM TOKDLIBAIOTCS CTEK/SIHHbIE IVIACTHHKH, NPUMEHSIOT-
csl He O4eHb TycTofl pacTBop KaHH(OJH B. GeH3HHe, B3GHTLI
JIO TeHBl pacTBOp Kypuuoro 6enka (1 yacte Geaxa Ha 100
yacrefl BoAbl) HJIH 3—49 pacTBOp KejJaTHHbl B HarpeToMm
cocTostHuH. [OTOBHIT pacTBOp KHCTOYKOIf HAHOCAT TOHKHM
cJ10eM Ha CTeKJSHHYIO NJIaCTHHKY H JAlOT eMy 3acThiTh (ec-
MM ynotpebasioT pacTBop KaHHGOJMH, TO HYXKHO NMOAOMKAATH
JIO TeX mop, moka He ucnapurcs Genaun). Koria pacrsop 3a-
CTBIHET, CTEK/ASTHHAS IMJIaCTHHKA HAK/JIAaAblBAETCsl YHCTOH CTO-
POHOIT Ha PHCYHOK, UepTeX, CXeMy M T. J. 3aTeM BCe JHMHUH
PHCYHKAa NPH TMOMOLLH OCTPO OTTOYEHHOrO KapaHaalla MM
TOHKOTO Mepa C TYIIbIO MEPEHOCATCH Ha ITOKPBITYIO COCTaBOM
cTopony maactuukH, CBepXy Ha 3Ty IJIaCTHHKY HaKJaabi-
BaeTCA TaKasl e YHCTasi H o6e OHH IO KpasM OKJeHBaloT-
csi nosockaMu GyMaru Tak, yToGbl MOJYYHJICS OAMH AHMAro-
3uTHB. B TOM cjlyuae, Korja HyXXHO NPHTOTOBHTb LBETHblE
JIMaNO3UTHBL, PHCYHKH Ha CTEK/AHHBIX NJIAaCTHHKAX packpa-
LIMBAIOTCS AHW/JIHHOBBIMM KDPacKaMH WJIH Pa3HOUBETHbIMH
YepHHJIaMH.

Kak OKpacHTh M3[eJHsi M3 OPraHHYeCKOro crekaa

JInf OKpacKd HM3/eJIHii H3 OPraHHYECKOro CTeK/a NpuMe-
HAIOTCA OpTaHHYECKHe KDACHTeNH, PpacTBOPUMLIE B XJOpPO-
(opwme, Gensoe, auerone (pomaMuH, épumnam rpIoH, (yk-
CHIl M 1p.).

Jlnst okpacku uane.nuﬁ M3 TJIEKCHIJIaca HX OMycKaloT Ha
HEKOTOpoe BpeMs B pacTop Kpacureas. IlTpoucxoaut aud-
(y3us KpacuTess B, OPraHHYECKOE CTEKJIO C OJHOBPEMEHHHIM
€ro OKpallUBaHHEM.

XHMHA CTHPKM

D¢eKTHBHOCTD CTHPKH 3aBHCHT OT KauecTa BoApl. He-
NPACOAHOMH JJIS CTHPKH SIBJSIETCHA BOAA, COAEPXallas xeaeso.
Tpu crupke XKe/e3o B BHAE PXKABUUHB OCAaXKHAETCH Ha
6ejlbe M MOCTENEeHHO paspyiuaer TKaHb, [Ipu cTHpke B xect-
KOii BOJE PacTBOPHMble KalbLHEBble COMH CBEPTHIBAIOT Mbi-
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710, KOTOPOE BMECTe C 3arpA3HEHUsIMM OCTAeTCsi Ha TKaHH,
npuaaBas e cepbifl MaH XeJaroBaThlit upeT. Besabe penaercst
XPYNKHM, JIHTIKHM, TepsieT npoyHocTs, lepcrsnbie u Imenaxo-
Bble BelllH OT JKECTKOH BOAbI GOsblle CARATCH NPH CTHPKe,
TEPSIOT MATKOCTb, GJIeCK H GbiCTpee H3HALIMBAIOTCA.

Jlast ctvpk HanGoslee NPUrOAHOI ABIsSETCsl BOAA c1aGoii
XKecTKocTH. Pacxon Mblia, colibl B. yMfITUEHHON BOAE MEHb-
uwe B cpenHeM Ha 159%. JKecTKylo BOAy OT, MSITKOHl MOXHO
OTJIHYHTb CJIEAYIOLIHM 06pa3soM.

HemHoro H3Me/JbYeHHOro MbLIAa KJafyT B CTaKaH ¢ ro-
psueii Bogoi. Eciu MBIO NMOMHOCTBIO PacTBOPHTCH M MOCJE
OX.1aX/AEHHS TOJYUYHTCH NPO3PayHBIl PacTBOp, CJAENOBATeNb-
HO, BOA MsITKas, €CJM JKe Ha [OBEPXHOCTH oGpasyercs
MJIEHKa HepacTBOPHMOrO MblJIA, — BOAA MeCTKas.

Jlas ysyuuieHust BOAB! IPHMEHSIOT KayCTUK (eAKHI HaTp),
comy, moraui, 6ypy, TpuHartpuiidocdar, CHIMKAaT HaTpus
(KHIOKOe CTeK/10), 30/IbHBIi LIENOK, HauaTHIPHBIA COHPT
(amMHuak).

Pacxon XHMHYECKHX BELLECTB Ha yMSITYeHHe BOABI 3aLH-
CHT OT CTeNeHH JKECTKOCTH ee.

Hanpumep, ecin ecTkocTb Boabl paBHa 5—15°9, To 6e-
pyT or | 0 3 I Ka/NbUHHHPOBAHHOK COAM Ha | BEAPO BOZHL.
Jlna Gonee ecTkoii Boibl — 1 T coApl Ha KamJble 50 XecT-
KOCTH.

JIast CTHPKM NMPHUMEHSIIOT ClelHalbHble CTHPaJibHBle Ma-
TepHa/bl: MbLJIO, COANY, CHJIHKATHBIA KJeil, CHHTeTHYecKHe
motoie Bewecrsa OI1-7, OII-10.

Crupanbhbie nopomky OIT-7 u OI1-10 yacTHuHO 3aMeHs-
10T MBLIO, 06/1afaloT GoJbleil YCTOHYHBOCTBIO B BOAE H He
06pasyioT 0Cafika C KaJbLHEBLIMH COJISIMH.

XHMHS YHCTKH

OuncTia pas/IHYHBIX MPEAMETOB OT 3arps3HeHHil OCHOBA-
Ha Ha XHMHYeCKHX peakuusx. Hampumep, cocrasel, npume-
HSIIOULHECS /I OYHCTKH PXKABYHHbI, COACPIKAT KHCJIOTHI M
JpyrHe BelIeCTBa, BCTYNAIOILHE B PEAKUHIO C OKHCJAAMHU' XKe-
ne3a (OYHCTKA OT 3arpsA3HEHHII OCHOBaHa Ha TNPHMEHEHUH
pacTBopHTeJeit) .

Hnorna ans npuAaHHs NpeaAMeTy ONpeAeNelHoro BHellsa-
ro Buaa (6/1€CK KOXKaHEIX W3JeJHH, UBET Marepuala M ap.)
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HCNOJIB3YIOT GesKH, BOCK, napaduH, CKHIHAAp H ApyrHe Be-
LiecTsa.

Jla AeMOHCTpalLMu XHMHH YHCTKH NPUBOMHMTCH PSR OfbI-
TOB.

YHCTKa KOMAHBIX M3Jeauil

1. 3arpssHeHHBle MeCcTa M3[eJHil NPOTHPAIOT MATKOR
TPSANKOMH, CMOYEHHOH B3GHTBIM siMYHBLIM GeakoMm. Ilocie Ta-
Koii 06paboTKH KOXKa MmpHoGpeTaer XopolHii G.eck.

2. ToroBAT npu cnaboM HarpeBaHHW CMeCL H3 CJEdyio-
IHX BELEeCTB: KacTOPOBOE Macso — 4 BeC. YacTH, CKHIIH-
Aap — 18 Bec. uacreil, xeaThlii Bock — 15 Bec. yacrelf, Ka-
Huooab — 1 Bec. uacTb. [JonyyeHHOH Maccoif cMasbIBalOT
W3eJHA H HaTHpaT A0 Giecka.

YucTka KaeeHKH

CHaya/la K/MCEHKY MOIOT MOJIOKOM, HaloJIOBHHY pa36as-
JIEHHBIM BOJOMi, 3aTeM BHITHpAIOT cyxoii Tpsnkoil. lia npu-
JRatus Gaecka NPHMEHSIOT COCTaB: BOcK — | Bec. yacTb, na-
paduH — 2 Bec. yacTH, CKUMUAAp — 5 Bec. yacreil.

YHCTKA H MOJHPOBKA MEAHBIX H JATYHHBIX H3JeNHi

T'oToBAT KalKUy H3 YKCYCHOM KHCJIOTBI, MyKH W OINHJIOK.
Droil Maccoil MOKPLIBAIOT MOBEPXHOCTH NMPEAMETOB H OCTaB-
JISIOT 10 BhichixaHHsi. CUHCTHB BHICOXIIYIO Maccy, MpeaMeTLi
NPOTHPAIOT WIEPCTAHOH TPAMKOM.

IMonHpoBKy NpPOH3BOAAT CJENYIOLHM COCTaBOM: Halla-
THIPHOTO crmHpTa — 5 Bec. yacreif, Boanl — 10 Bec. wuacreil,
MeJla — 2 BeC. YaCTH, NOCJIe Yero TLIaTeJbHO MPOTHPAIOT CY-
X0fi TPANOYKOH.

YaaneHHe PKABYHHBI C METAJNJIHYECKHX W3JeJNH#A

1. PxXaBuHHy MOXXHO YHANHTb CJeIyIOLIHM COCTaBOM:
BHHHOKaMEeHHOIl KHCJIOTBI — | Bec. 4acTb, XJIODHCTOTO UMH-
ka — 10 Bec. yacrei, Bogbl — 100 Bec. uacreii.

2. TpenMerni, MOKpPEITbIE PXABUHHOM, CMauyMBalOT pac-
TBOPOM 2xeJIToil KpoBsiHoil comu (1 Bec. wacrb Ha 5 uacreit
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BOJbI), 3aT€M HATUPAIOT CMECHIO: JKEeJTOH KPOBSHOH COJH —
1 Bec. yacTb, Boabl — 20 Bec. yacTei, Mblia — | Bec. yacTy,
Mesa — 2 Bec. YacTH.

Yncrka paKkOBHH, YMBIBAJIbLHHKOB, BaHH

IpeaMeThl OYHILAIOT MPH MOMOIUM Pa3BeAeHHO CepHOi
kucaoTh (Ha 1 o1 Boan 25—50 r cepHOil KHCJIOTHI) HJH CO-
JISIHOI KHCJIOTBI (100 r Ha 1 ;1 Boawr). OcTaTok KHCJOTH yaa-
JIAIT BOMOIT.

OManpoBaHHBIE H3MeJHs XOPOLIO OYHINAKTCH PacTBO-
poM coirl (25 r Ha | s1) B ropsiueil Boze.

YucTka KHHr M Gymaru

JKypoBble nsiTHA yAAASIOT CYXHM MEJIOM HJIH 3yGHLIM MO-
poluKoM. MeJs1 MOKpBHIBAIOT YHCTON GyMaroii M mporJaxxusa-
10T c/1a6OHArpeThiM YTIOTOM, 3aTeM Mea cTpAxuBaioT. Ecan
NATHO He COIIeT cpasy, YHCTKy HoBTopsloT 2—3 pasa.

Xopowo ynaisiorcst Takxe XHPOBbe NATHA nacroil M3
HIKEHOH MarHesun u GeH3HHa,

JIns ynajennst Y4ePHUIbHLIX NMATEH NOJL3YIOTCS NMPOMYCK-
Holi Gymaroif, CMOYeNHOil KDENMKHM PpacTBOPOM LaBesaeBOil
KHCJIOTHI, MJIH COCTaBOM: | BeC. 4acTb JIHMOHNOH KHCJOTHI,
| Bec. yacTb a/IOMOKaJHeBbiX KBACLOB, 2 BeC. YaCTH BOJbI.
ByMary npeaBapHTenbHO BHICYWUHBAIOT,

TIATHAa OT CHIPOCTH YRAJISIOT PacTBOPOM aJliOMOKAJIHeBbIX
KBaCLOB, MATHA OT PKABUMHBI — PaCTBOPOM LaBeNeBOH HJH
JIMMOHHON KHC.I0THE. Ecsiu YepHH/bHbIE MATHA He BbIBOASTCH
[aBeseBOH HJIH JIHMOHHOH KHC/IOTOW, TO MPHMEHSIOT THAPO-
CyJbGHUT HAH PacTBOD XJOPHOH H3BECTH.

Knen u 3amasku

Croaspuuiii Kaeil. KyckH CTOASIPHOTO KJles 3a/MBAIOT He-
GOMbIIHM KOJIHYECTBOM BOLLI TaK, 4TOOGbLl OHH OblAM MOJ-
HOCTb!O MOKPHITHl XHAKOCTbIO. Uepes HECKOJIBbKO uYacoB KJaeil
1010rpeBaloT, MoMelllasi MOCYAy C HHM B KacTPioJio ¢ rops-
qeil BonOM.

JlaA noJiyyeHust BOAOYMOPHOrO CTOJIAPHOFO Kjes K Ha-
Gyxwemy kJel0 NPHGABJAIOT [ABYXPOMOBOKHCJOTO KaJiHs
(xpomnuka) 10% ot Beca kJes, a 3aTeM Pa3sapHBAIOT Kak
OGBIYHO.

167



Kaseunosmii kaeii. Kaseun (06e3xupeHHblil TBOpOr) BLI-
CYLIMBAIOT, paccTHaas Ha GyMare, 3aTeM NPOMBIBAIOT YHCTHM
GEH3HHOM ISl yAaJIeHHsi OCTaTKOB JKMpa M ONsITh CyLIaT.
Jnst nomyyenns kiea 30 r kazeHHa 3amelunBalor B 100 ma
BOAbI, 3aTeM 10GaBAAIOT 25 T KOHIEHTPHPOBAHHOIO aMMHaKa
u 10 ma 35Y% pacrBopa enxoro KanH. ITosyuaercs rycroii
KJell, KOTOphIil Pa3BolsT BOMOM.

KasenHoBHIl KJleil MOXET MPHMEHATbCS AJS CKJIEHBAHUA
pa3nnyHHIX npeaMeroB (¢papdopoBbX, ACPEBAHHLIX H T. A.).

Kaeir u3 kpaxmana u myku. Kpaxman npegsaputeibHO
3aMeILIHBAIOT B HeGOJbLIOM KOJHYECTBe BOABI A0 TeX NOp,
MOKa He HCYe3HYT KOMOYKH. 3ateM B KpaxMas JbIOT NpH
TLLATENTbHOM NOMELIHBAHHH KHIATOK, CTaBAT MOCYAY C Kileii-
CTEpOM Ha OTOHb H TNOJOTPEBAIOT ellie A0 MOJNYy4YeHHs: npo-
3payHoi Macchl.

Takum ke o6pa3oM TOTOBST KJaeiicTep H3 MyKH (mile-
HUYHOH, pXKaHoOI).

YuusepcaabHblii Krred. CroasipHblilt Kiaeil (4 Bec. 4acTH)
H3MeJIbYaloT, 3aMayHBaloT B BOJE B TeyeHHe 1 CYyTOK, MOAO-
rpeBaloT 1—2 vaca AJIs pacTBOPeHHsi (He AOBOAS 1O KHIe-
Hust). OTAeIbHO CMELIHBAIOT ralleHyio u3secTb (1 Bec. yacThb),
caxap (3 Bec. yacti) u BoRy (9 Bec. yacreil), HarpeBalT IO
KHIIEHHs1 M ocTaBasiioT Ha 2—3 nwus. OTcrosiBlUHiica pacTBOp
C/IMBAIOT CBEPXY H K HeMy NPHGaBJSIOT XKHAKMEA K€,

Kanei pas crekna. 1. Kasenn — | Bec. uacTh, KHAKOe
crekso — 6 Bec. yacteil. CMeIIMBAIOT A0 TNOJYYEHHS OMIHO-
ponHoit Macchi. 2. Herauwenast ussectb (1 Bec. yacTb), BOofa
(1 Bec. yacTp), sinuHbIl Gesok (3 Bec. yacth), runc (5 Bec.
yacreit).

Kneit aas koxu. Cronspubiit kieit (20 Bec. yacreit) 3a-
MaynBaioT B Bosie (30 Bec. yacTeit) no HabyXxaHHs, HarpeBa-
0T NPH TLIATeJbHOM Pa3MelIHBaHHH H J0GaBAAIOT CKHMHAAP
(1 Bec. yacTb) H rycroit KpaxmaJbHblii kieiicrep (20 Bec. ya-
creif).

MOKHO NMPUTOTOBHTb Kiell O/ KOXKH H3 KaseHHa.

Kaseun (10 Bec. uvacreil) samaumBalor B Boge (10 Bec.
yacreil) u npu6aBasiioT pacTBop Gyprl (3 Bec. yactn Ha 15
yacreil Bogbl). CMech NOAOrpeBalOT A0 PacTBOPEHHS.

Kneit w3 xunonenti. OUHCTHTb KHMHO/IGHTY, OMYCTHB €€ B
29 pacTBOp LeJIOYH, 3aTeM NOoc/e IPOMBIBKH BOLOH M BhICY-
IIHBAHHA PACTBOPHTD B allETOHE HJIH YKCYCHO-ITHJIOBOM 3(H-
pe. DTHM KjleeM MOXHO CK/EHBATh M3NEJHS H3 LeLTyJIoHAa
M nJjacrMace.
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3amaska pas ckaeusanus dapdopa. CBHHLOBBIL TveT
HarpeBaloT B TEYeHHe HECKOJBKHX MHHYT 10 300° Ha Xe-
JIE3HOH TJIACTHHKE M MO OXJaXJEHHH CMelHBAIoT ¢ 6e3BOA-
HbIM TVIHIEPHHOM 0 06pasoBaiHs MSATKOH IJIaCTHYECKOMH
maccel (100 r raera u 25 Ma riuueprHa). 3amMaska BbLAep-
KHUBaeT Harpes J0 250°, OHa KHCJOTO- H LUeNOYeynopHa.

3ama3ka Ha MHAKOM cTekJe. K JKUAKOMY CTeKay IIpH-
6aBJIsIIOT KAaOJIHH, MeJ WM TaJbK AQ NOJYyYeHHs TyCTOro Te-
cra (pekomenayercsi cMech 809 wuaMesabyeHHoro acGecra H
209% Tasibka). 3aTBepAeBaHHe mpomoJKaercs 5—10 uacos.
3amaska BbiiepKHBaer HarpeB o 700—800°.

llpenoxpauenne CTEKOJ OT 3anOTeBAHMA H 3aMep3aHHs

JKupkoil cMecbio rimnepHHa (1 Bec, yacTh) H BHHHOrO
cnupra (10 Bec. yacTeff) HaTHPAIOT CTEKJIO C BHYTPeHHeil
CTOPOHBI OKOH H 3aTeM NpoTHpaioT 3amuieil. MoxHo npume-
HSATb OQMH TJIMUEPHH, KOTOPBIM CMasblBAalOT CTEK/IO C OGeHX
cTOpoH. XOpOILIHM CPEJCTBOM CJYXHT TaKie CMech IiHLe-
puHa (3 Bec. yacth), ckunuaapa (1 Bec. yacTh) M mpo3pau-
HOro »uakoro Mbiia (5 Bec. yacreif).

Jlnsi mpeROXpaHeHHst OUKOB OT 3anoTeBaHHs HaTHpaloOT
HX CMecbio M3 3 uyacreil IVMUepHHa, 7 YacTeil 3eJ€HOrO Mbl-
Jla H HEeCKOJIbKHX KameJb CKHNHAapa.

YucTka M3genanii U3 MeJbXHOpa

Menbxuop npeicraBisier coGoil CIJIaB M3 MeAM, LHMHKA,
HUKeJs M JKeJe3a. Takue mpeaMeThl YHCTAT 3yGHbIM MOpOLI-
KOM, TNpOTHpasi TPAMNKOM,

Kak BOCCTaHOBHTL crapbie noGaenHesuHe YEpPpHHAA

[Mpexcne Bcero HyXKHO YCTaHOBHTb MPHPOLY YEPHHIA, KO-
TOPLIMH 6blIa HamHCaHa PYKOMHChb. [l 3TOro OCTOPONKHO
KHCTOYKOH HAHOCAT TaK Ha3blBaeMBLIii OCBeXKalollHil pacTBop
Ha HeCKOJIbKO GYKB, HAIOT HM NOACOXHYTb H.Ha6Ji0AaloT ero
neiicTue. B KauecTBe OCBEXAIOIHX PAaCTBOPOB NPHMEHSIOT-
€Sl paCTBOPBI TAHHHHA, JKeJIe3HOro Kynopoca, MeIHOro Kylio-
poca, XpOMOBOKHCJIOTO KaJ/lusl, HoJa, aMMHayHble napsl H Ap.

Pykonuch, no6aeaHesiyio oT ACACTBHS MOPCKOH BOZHI,
MOX(HO OCBEXKHTb 'ITyTeM 06paGoTKH 5% pacTBOPoM pomaHH-
CTOTO Ka/iusl W ra3o06pasHbIM XJIOPHCTHIM BOAOPOLAOM.
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JIAsi BOCCTAHOBJIEHMS NPOTPABJEHHBIX, [1OMEJTEBILHX,
GJIe[HBIX, TIOYTH HE3aMETHBIX MeCT YEepPHWJIHLHOrO MHCbMa
npuMeHsior 30% BOAHBIH pacTBOp MeZHOro Kynopoca MM
509% pacTBop HawWaTHIPs (XJOPUCTOrO aMMOHHSA).

JKHaKoe CTEKJ0 COXpaHsieT MPOAYKTHI

Ilpu AMHTENLHOM XpaHEHHH MHIUEBBIX INPOAYKTOB 4Ypes-
BBIYAHHO TPYAHO! OKa3ajach 3afiaya NMPCAOXPAHEHUS SIHLL OT
nopyH. [IpuMeHeHne xos0na 3/ech He JocTHraer uead. YKua-
KOE CTEeKJIO, WM CHJIHKAaT HaTpHs, TIOMOIVIO CIIPaBHTbCA C
370if 3anaueil. Onyuiennsie B 10% pacTBOp KHAKOTO CTeKJa
sifili@a MOTYT COXPaHSITbCS AJMHTENbHOE BpeMs 6e3 3arHHBaHHSA
u nopun. KoHcepBupylollas Cnoco6HOCTb pacTBOPHMOrO
cTeK/sia OGYC/IOBJIEHa, C OJHON CTOPOHLI, €ro aHTHCENTHYe-
CKHM (CTEpHJIM3YIOLIHM) AeficTBHEM — Cnoco6HOCTbIO  y6d-
BaTb MHKPOOPraHH3MBI, C APYroii — 3aKyHOpKoOM mop cKopJy-
bl OT MPOHHKHOBEHHs BHYTPb filiua BO3AyXa.

Xopolo COXpaHAIOTCS TaKkxe sfAlna B cMecH oTpydeil
(3 Bec. yactu) u usBectu (1 Bec. wactb). TakiKe ROCTYMHBIM
CPEe/CTBOM CJIYXKHT CMecCh rameHoil uzsectn (1 Bec. yacTb) H
noBapennoil comu (1 Bec. wacte) B 100 wacrax Boael. [le-
pell ONMycKaHHeM B 3TOT PacTBOp fillla CMa3blBalOT XHPOM.
flitna MOXXHO TakKe COXpaHATb B M3BECTKOBOM MOJIOKe, pac-
nJaBleHHOM napaduxe. .

Kavecro sinu onpenensior npu moMown 10% pacrsopa
xJyiopucroro Hatpusi. Te siina, KoTopble TOHYT B 3TOM pacTBo-
pe, KayeCTBeHHble, a Te, KOTOpPHE BCIJBIBAIOT Ha NOBEpPX-
HOCTb, HEeKayeCTBEHHbIE.

Kak caenaTb MaTepHio HEMpoOMOKaeMoi

Cawmslii IpocToii crnoco6 coCTOMT B clepyoleM: napadus,
HACTPYTaHHBIH HOXOM, PacChiMaloT N0 MaTepHi H MPOIaXKH-
BaIOT TOPSAYHM YTIOFOM, NoKa napaduH He BIMTaeTCH.

MoxHo napadun pactBoputb B GensuHe. [Tonyunsmumcs
pacTBOPOM NpPH NMOMOILLK KHCTH HECKOJbKO pa3 NOKPHIBAIOT
TIOBEPXHOCTb MaTepHala, faBasi el NpH 3TOM BBICOXHYTb.

MoXHO TaKXe NPHMEHHTb H TaKOH CHOCOO: TKaHb Movar
B KpenkoM MblIbHOM pactBope (100 r Mbina Ha 1 J1 BOABI).
PacrtBop nomxeH GbTh TemabiM. Koraa TkaHb xopolno npo-
MHTaeTCsl PacTBOPOM, ee OTXKHMAIOT W MOTPYXKalOT B HaCH-
IeHHbI pacTBOp KBacuoB. [Toc/le NPONMHTKH MaTepHio Hajo,
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He OTXKHMasl, BHCYWIHTb. ITponuTKa Gyner elie Jyylle, ecly
K 4,5 a1 MblbHOrO pacrBopa npu6aBuTb 250 r GenbeBOi Co-
abl H 450 r mpocesiHHOro mopoutka KaHudoau. ITpu npuro-
TOBJICHHH PacTBOpa €ro Hajo BCe BPeMsl pa3MelllHBaTh.

IlapycHHa /sl HeNpOMOKAaeMOCTH MOKpbIBaeTcs 3MaJe-
BBIM JIAKOM HJIH Mac/sHOl kpackol. BpesenT n3 mapycuHH
MOXHO Cle/laTb, BHIKDACHB TNOCJENHIO COCTAaBOM H3 3 Kr
JbHsAHOrO Macaa u 0,25 Kr BOCKa, MPOBapPEHHOro B TeueHHE
ABYXx uacoB. ITocje CyIIKH OKpacKy NOBTOPAIOT.

XHMHS BbIBEJleHHSI NATEH

Jlnst BEIBeleHHs SITEH NpPHMENSIOT pas/iHuHBle XHMuYe-
CKune peakTHBbl. JleficTBHe HX OCHOBAHO Ha Pa3JIMYHBIX XHMH-
YecKHX peakuHsiX: o6pa3oBaHMH GeCLBETHbIX COeIHHEHHH,
XOpOLIO PAaCTBOPHMBIX B BOLE, OKHC/IHTENbHO-BOCCTAHOBH-
TeJIbHbIX PEaKkUHsiX, a B psle CHy4aeB HAa PaCTBOPEHHH Be-
uiecTBa, 0Gpa3oBaBIUEr0 MNATHO, B KaKOM-JAMGO pacTBOpH-
Tene. Hanpumep, BbiBefeHHe YEPHH/bHBIX MATEH OCHOBAHO
Ha 06pA30BAHHH GECLBETHOIO JIEHKOOCHOBAHHA KPAacku MOR
BJIMSIHHEM peakTHBa H PacTBOPEHHH €ro B 3THJIOBOM CIHpTe.

JIns NeMOHCTPaUHH MPHBOAATCA HEKOTOpbIE OIMbITHI.

BhiBefeHHe NATEH HEHW3BECTHOrO NpouexoxaeHus. [IaTHa
HEHM3BECTHOTO MPOHMCXOXKIEHHSA, a TaKXKe CMellaHHble NATHA
YAAJSIOTCS CMeUHaNbHbIMH CPEACTBAMH, COCTOALLMMH H3 XKH-
popacTBopHTe/ell, HallarblpHOro CNMpTa, Mbljla M APYTHX
BellectB. [IpuBeneM HECKONbKO PELENTOB AJsi MPHIOTOBJE-
HHSA TaKMX CPeNCTB.

Koanuccteo
wacr.
|
Jlenatypupobanunil cnupt 4
Tanuepun 1
Mbino saposoe 6
CepHulit aup 2

11

Tannepun
JlenaTypHpOBaHHMI cnHpT
Meino snposoe
HawarupHuil cnupt

B
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Koauuecteo
HacreR

I

Benaun 25
Cepuniit apup 2
Hawatbiphbiit cnupt 1
OTBap MBIILHOrO KOPHS 2
v
DenaTypupoBaunmii cnupt 1
Mo Ho]
Hawarelpuulit cnupt 1
Boaa ropsiyas 15
v
Cxunuaap 50
Hawartbipubiit ciupt 50
20% pacTBOp MBiALHCrO KOpHSI 50
Cepubiit 3¢pup ’ 1
VI
Jdas wWeAKOBH X TKaHei:
CepHbiit adup 10
YkcycHas Kuciota 1
Bona 50

MaThHa or pKaBYHHBI HA OeJIbIX TKAHAX YAANAOT TOPAYHM
pacrBopoM M3 4 uacreil coasHOIl KHCJIOTH, 4 vacreii liaBe-
JIeBOil KUCJIOTH M 92 yacTelf BOAHI, NMOC/]E 3TOTO MATHO CJie-
AyeT TUIAaTeNbHO NMPOMBITH YHCTOH BOAOIL.

Ipakrukyercs elle Takoil crnoco6. B crakaHe mpHroToB-
JIIOT CMecb M3 | YacTH 1aBeseBOll KHCJOTH, | yacTu JiH-
MOHHOI KHC/IOTHI, | yacTH moBapeHHOii comu U 8 wacTelt Bo-
Abl. HeckoJIbKHMH KamjIAMH 3TOrO COCTaBa CMAayHBAIOT NAT-
HO M JepKaT Haj HamoJHeHHOH KHNATKOM MOCyNo#, mnocJe
Yero 3aMblBalOT NATHO MbIIBHON BOAOI.

Ha upernbix Bellax NATHO HaMa3biBAlOT TECTOM M3 paB-
HbIX yacTeil IVIMIEDHHA M TYyaJeTHOTO MblJa, OCTaBJSAIOT Ha
CYTKH, @ 3aTeM XOpOoLIO 3aMbiBalOT. C GesibIX KOCTIOMOB MAT-
Ha XOpOWlO BHIBOAATCH Pa36aBJEHHOH COMAHON KHC/IOTOH.

C wepcTAHbIX Bellleil NATHA BBIBOAAT CMECHIO M3 PABHbIX
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yacTed IMlUEPHHA, BOAB M Mbl1a, DTHM TECTOM HaMa3biBa-
10T NATHO, OCTaBJAAKT Ha 24 yaca ¥ 3aMbIBAIOT.

Ectb w apyro#t cnoco6. ITaTHo cMayuBaOT X0J04HOHK BO-
J10ii, MOCHINAIOT TOHKHM CJIO€M MEJKOHCTOJIYeHHOM IiaBeJe-
BOil KHCJIOTH M IPOMBIBAIOT YMCTOH TemJoit BoAoi. MoxHo
CMOYMTb TATHO CBEXEBHIXKATHIM JIHMOHHBIM COKOM, MOCHI-
IaTh TOHKHM CJIOEM CTOJIOBOI COJIH, OCT@BHTh B TAKOM BHAE
Ha CyTKH, a 3aTeM NPOMBITb BOJOH.

Marua or CMOJIbI, AErTs, CMa3o4yHOro Macija OTMbIBaIOT
xnopo)OpPMOM, a 3aTeM, ecJH OKpacka JONycCKaeT, Belllb
MPOCTHPLIBAIOT B MBUIbHOH Bofe. EciM npuxomurtcsi BBEIBO-
JHTb TNISITHO C JIHHIOYHX TKaHE]‘;l, B36HBAIOT B NeHYy XeJTOK,
HaMa3biBAlOT MM INIAITHO, CBePXy HAK/MaABIBAIOT YHCTYIO TPf-
TOYKY, CJIeFrKa TMOJIMBAIOT ropsiyeil BOLOH W MpPOTHPAIOT YH-
croit Tpsinkoil. [IATHO BNUTHIBaeTCAs B TPAMNOUKY, KOTOPOIi
oHO HakphiTo. Koraa msTHo coiifieT, Belb NpPONO/JacKHBAOT
B YHCTOi BOJeE.

CMoJly MOXKHO TaKXKe YAaluTh CMeChlo, COCTOsLeil H3
paBHBIX yacTeil CKMMHAapa M Kaprode/abHOH MyKH C HesHa-
YUHTEJbHbBIM IIOGQBJIEHHeM AeHaTtypara.

TAaTHAa OT CMa30YHBIX MHHEPAJBHBIX MACEJ XOPO!LO BbIBO-
adarca HHTHOBblBO}lﬂLLleI‘:i‘)KH}IKOCT]:!O, cocTostieit 13 0,5 J
BoAbl, 15 r Mbna, 50 r HawaTteipHoro cnipra, 10 r ckunuaa-
pa u 50 r ykcycHoro s¢upa. B sty cMmecs pobasasiior go 1 a1
BoAbl. CMech XpaHAT B XOPOLIO 3aKpLITOil 6YThIM W nepen
ynorpebaenneM B36aJTHBAIOT.

MaTha oT YEPHUIBHOTrO Kapauaalla, ecli JONMYCKaeT OK-
packa Beuid, BLIBOAAT NOAOTPETHIM JeHATypPHPOBAHHbIM CIIHD-
TOM ¢ JoGaBJieHHeM HECKOAbKHX Kalielb COJIIHOH KHCJIOTH.
Jlns momorpeBaling mocyly cO CIHPTOM CTaBsSIT B KHIATOK.

UepHHibHble TATHA MOXXHO BBIBECTH CMECbIO, COCTOSLLEH
H3 | 4acTH YKCYCHOH KHCJIOTHi M 1 YaCTH 1uaBesneBoil KHCIO-
Toi. CMaynBanne MOBTOPAIOT HO MOJHOTO HCYC3HOBEHHS MAT-
Ha, 3aTeM Belllb TLaTe/JbHO 3aMbiBaloT. C Gesoro Gesbsi MAT-
Ha MOXHO YNaJHTh XJOPHOH BOJOH C nocieayiouieil Tila-
TesNbHON npombiBKoit. ITATHa Ha Bewlax W3 GeJoit IuepcTH
HAH 6esoro LIesika CMayHBalOT c1abblM PacTBOPOM BHHHO-
KaMeHHOR KHCJIOTHI WJH 2Ke CIIHPTOM, HEMHOro MOAKHC/ICH-
HBIM YKCYCHOil KHCTOTOH.

MaTHa OT MoON0Ka Ha Gesbix H UBETHBLIX Belax CMauH-
BAalOT YHCTOIl ILIETKOH, CMOYEHHOH rauuepuHoM, IHuepuny
JAAIOT BIIHTHIBATbCS B TKaHb B TeyeHHe 10 MuHYT, 3aTeM
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NATHO 3aMbIBAIOT TEMJION YHCTON BOAOH H IMIaffiT C U3HAHKH,
MOKa OHO He BbICOXHET.

Martha or mora. Ha Bewax u3 1meBHOTa W KaMBOJbHBIX
TKaHell MATHA NPOTHPAKOT UHCTOH LIETKOH, CMOYEHHOH B GeH-
3HHE, OKOHYATeNbHO YHCTAT MbIIbHBIM PACTBOPOM M 3aMH-
BaloT Teruoil Bofoii. Ha uBerHbiX TKaHAX NMATHa HaTHPAIOT
SIHYHBIM JKeJNTKOM, pa3BeleHHBbIM AEeHAaTYDHUPOBAHHBIM CIHp-
toMm. Korna »e/Tok moacoxHeT, ero cockaG/aHBAIOT M NATHO
3aMbIBalOT YHCTOM, Tenuioit Bogoi. [IATHO oT nora Ha mBeT-
HOMi LIeNKOBO{ NOAK/IaJAKe M NMOAMBILIKAMH BBIBOAAT A€HA-
TYPHPOBAHHLIM CIHPTOM B CMECH C HAWAaTbIPHLIM CIIHDPTOM.
Ha 6enofi 1mwenkoBoil moAKIanke rpssHble MeCcTa MPOTHPAIOT
TEeMJIBIM PacTBOPOM MEPEKHCH BOAOPOAA HJIM XOpOLIO JeiCT-
BYIOLUIHM COCTaBOM M3 | yacTH HalaTelpHOro cmupra, 3 ua-
credl cnupra ¥ 3 uyacreii cepHoro adupa. Ha MexoBhix Beuiax
NATHAa NPOTHPAIOT PacTBOPOM HAWIATLIPHOTO CIIHPTAa B BOAE,
Tyla e A00aB/ASIOT HEMHOFO CTOJIOBOI COJIH.
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