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YrnepogHo€e BOJIOKHO

YrnepogHoe BONMOKHO — matepuan, \ [ oz
COCTOSILLMIA U3 TOHKUX £2es
HUTEN OnaMeTpoMm oT 3 Ao A A 7y ,
15 MUKDOH — MaTepuarn, COCTOSALLN A A i
N3 TOHKWUX HUTEN AMameTpoM oT 3 o = o ateln 45 nairen,
15 MUKPOH, 06pa3oBaHHbLIX
NpeMMyLLECTBEHHO

aToMamun YTAEPOAQ — Martepuman,
COCTOALLNN U3 TOHKMNX

HUTEN gmameTpom oT 3 00 15 MUKPOH, R
0Opa3oBaHHbIX NPENMYLLLECTBEHHO
aromamu yrnepoga. ATombl yrnepoaa [ »* .* .+
00beanHEHbI B MUKPOCKOMUYECKME ;
KpucTannbl, BbIDOBHEHHbIE
napannensHo Apyr apyry.
BbipaBHMBaHWE KpUCTannoB

Tb Ha PacCTSKEHME.
ble BOJSIOKHa
N3YIOTCS BbICOKOW CUITOU
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[lony4yeHune

YB fno6GbiBatot nocne 3-x p‘” . 2-ad cTagus,
CTaaui HarpeBaHusI. NOMYYMBLLIYIOCS CMECh
1-aq cTagus, CMech HarpesatoT 1o 900

HarpeBatoT 00 9(_)

pagycos.
rpagycos. | : '

i

3-99 cTaaus, CMecb
F=¥arpesatot go 1200
' rpagycos u
pacTArMBatoT Ha
TOHKNE HUTW.




* YB Hawmno ceBoe npuMeHeHne B
MaLUNHOCTPOEHUN N3-3a CBOUX ,
CBOWCTB. N

* YB 06bI4HO MonyyarT TepMmyeckon &
00pPabOoTKON XMMUNYECKUX NUNW \
NPUPOAHLIX OPraHNYECKMX BOSIOKOH, [ \

Npu KOTOPOU B MaTtepuare BOJIOKHA

OCTaloTCs rMaBHbIM 06pa3omM aToMbl
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TednoH NPUMEHSAIOT i i
B XUMMYECKOMMNPUMEHSIOT

B XUMWUYECKOW, i
3NEKTPOTEXHNYECKON W l ’
NULLEBOW

- NPOMBbILLSIEHHOCTWN,
l

B MEAULIMHE, B
TPaHCMOPTHLIX CPeACTBaAX,
B BOEHHbIX LIENSX, B
OCHOBHOM B KayecTBe
NOKPbITUK. HanbonbLyto
N3BECTHOCTb TEeJIOH .
nony4un énarogaps
LLIMPOKOMY NMPUMEHEHWUIO B
Npon3BOACTBE NOCYyabl C

AdHTUMNPUrapHbIM
NOKPbITUEM.
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dusmnyeckmne Vi s _ :
TedrioH — Gernoe, B TOHKOM Croe wﬁ?&fﬁ W .
npo3payHoe BELLECTBO, MO BUAY R\ \\:,/"\
HanoMuHawulee NapadomrH — benoe, B . /.\

TOHKOM CIl0€ Mpo3payHoe BELEeCcTBo, Mo |

BUAY \

HanomMmuHawwiee napadounH NN NOAUITUAE
. ObnapgaeT BbICOKOMN TEMNI0- U
MOPO30CTOMKOCTbIO, OCTaeTcHa rmbkmum u
aracTuU4HbIM Npu Temnepatypax ot -70 oo
+270 °C, npeKkpacHbIN U30MALNOHHbIN
marepwan.

XumMmunyeckue

[lo cBOEN XMMUYECKOU CTONKOCTHU
NpeBbILLIAET BCE N3BECTHbIE CUHTETUYECKNE |
mMaTtepuanbl U OAQrOPOAHbIE

METOAALICBOEN XUMNUYECKOU CTONKOCTHU

npeBbllUaEeT BCE N3BECTHbIE CUHTETUYECKNE
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Cambin
PacnpoCTPaHEHHbIV
cnocob nNpuMeHeHns B
bbITy pocdopa, a
MMEHHO KPaCHOro
doocdopa — 310

cnmnykn. OH
UCMonb3yeTcs Ha
YyupKarke n Ha camou
nanovex.

dopmyna
6P+5KClO3» 5KCI+3P20s5
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KpacHbin chocdop
NOAYYOIOT B
AQDOPATOPHbIX
YCAOBMSIX MPU
BO3rOPAHUM

0eAoro

dpocdopa be3
AOCTYNA

BO3AYXQ.




Cona(l'la_m\esaﬂ) NaHCO,

N'mpopokapOoHaTt

HaTpua Na NaH NaHC NaHCO,
(Opyrve Ha3BaHuA: NMTbEBAS
coda, nuweBasl coaa,
bukapboHaT HaTpuda, HaTpum
OBYYIMEKUCIbIN) —KMCAQA COAD,
bukapboHaT HaTpuda, HaTpum
OBYYIMEKNCTIbIN) —KUcnas

Conb YITOABHOU KMCAOThHI U

HaTpunsi. OBbIKHOBEHHO
npeacraBnsieT cobomn
MENKOKPUCTaNNMMYeCKnin NOpPOLLIOK
benoro yseta. icnonb3yeTcs B
NULLIEBOW NPOMBbILLSIEHHOCTH, B
KynuHapuu, B MeauLmnHe Kak
HEUTPAanM3aTop OXXOroB KOXW




FTlel\/leLlaHvle -~

Cop,a, n3-3a CBOUX coe,u,MHeHMf/’l, OYEeHb
onacHa B nnaHe B3pbiBoonacHocTu. [1pu
B3aMMOOENCTBUN C OFTHEM, cOoda HAYMNHaET
BOCMNMaMEHATbLCS UMK XXe B3PbIBATbCA.
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O30H

O30H — TSKEAbBIM TO3 '€ CUAbHBIMM
OKMCAAOLLIMMM CBOMCTBAMKM. ODAQAQET
cneundonyeckmm 3anaxXom M
FOAYOOBATbIM OTTEHKOMEXMMMYECKOS
POPMYAQ 030HA - O,.

B mocAeAHee BpeMd NPUPOAOOXPAHHbIE
OPraHM3ALMM BCE YALLLE TOBOPAT O
BO3HUKAIOLLIMX B ATMOCdoepe 3eMAU
«O30HOBbIX AbIPOX), YIPOOXXAOLLLMX
SKOAOMMU HALLEM NAAHETHLI. KOK M3BECTHO,
O30H 3ALLUMLLAET HAOC OT I'YyOUTEABHOIO
BO3AEMCTBMA CUABHOTO YALTDAOUMOAETA,
nocrtynatoLero ot CoAHUA. He Byab
BTOrO ra3d B BEPXHMX CAOIX ATMOCAOEPSI,
COAHEYHbIE AYYM AQBHO Obl HOHECAM
BCEMY XMBOMY HEMOMPABUMbIM BPEA.

boAee TOoro, 030H B MOCAEAHEE BPEMS
BCE YALLLE MPUMEHIETCH B ObITY: OH
ABAFETCH CUAbHBIM OHTUCEMTUKOM, C
[MOMOLLLbIO HETO YOCTO 0H6E33APAXKMBAIOT
BOAY M BO3AYX. BCce 3T doaKTOpbI TOBOPAT
B «3ALLIMTY)» O30HA: CO3AQETCH
BMEYATAEHME, YTO BTOT ra3 obAaaAceT
MCKAKOYUTEABHO MO3MUTUBHBIM BAMSHUEM
HQ 3A0POBbE YEAOBEKAQ.
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TeM He MeHee, Npu BCEN CBOEU
OMacHOCTWU, 030H HEPEOKO
MOXHO BCTPETUTHL B HALLEW
noBceaHEeBHOW XnN3HU. OH
SIBNSIETCA CUMbHbIM
OKUCITUTESIEM: C NOMOLLIbIO HETO
MOXHO CTEPUNIN3OBaTb
MeanunHCcKue npubopsl,
oTOenuMBaTb TKaHu K bymary,
cTepunmsoBaTb NoMeLlleHus. Ha
OCHOBE 030Ha NPON3BOAATCHA
HEKOTOpble MeANLIMHCKNE
npenaparbl, Tak YTO OH YXe
ycnen BHECTU HEMMOXoU BKNag,
B Halle 300POBbLE.
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i
O30HOTEepanus

OpHako npaBo MCMNOSb30BaTh 030H B MeAULMHE [0 CUX
nop ocnapusaetcs. CywecTByeT oTaerbHoe
HanpasneHne B NNe4eHnn, KOToOpoe TaK N Ha3biBAETCS —
«030HOTEpPAnMaA». ATO METOL,

M3NMOTEPAMNEBTUYECKOIO. ATO METOL,
dom3noTepaneBTUHECKOro BO34ENCTBUA HA OpPraHn3m c
NPUMEHEHNEM O30Hd. ITO MeTo[,
dom3noTepaneBTUHECKOro BO34ENCTBNA Ha OpraHn3m c
NPUMEHEHNEM O30Ha, NOTy4aemMoro C NOMOLLIbIO
MeOWLIMHCKOro 030HaTopa 13 KMCAOPOAd. HekoTopble
Bpayun yTBEPXKOAIOT, YTO ITOT «TSXKEbLIN rasy» MOXET
NPUMEHATLCA N BHYTPUBEHHO, 1 3KCTpakopnopanbHO,
NPV 3TOM NPUHOCA HEMAaNYIO MoNb3y YEnoBeEKY.

CyLLeCTBYOT 1 NPOTUBHUKM 3TOrO0 MHEHUS, rOBOpPSILLME
coBepLUeHHO obpaTHoe: 030H, BBEAEHHbIN B OPraHn3mM,
MOXET BbI3bIBaTb Yy YesioBeka MyTaLny N OCNOXHEHUS
y>Xe cyliecTayowmx bonesHen. Kak MUHUMYM, OT O30Ha
NPOCTO He ByaeT HMKakoro adopekTa, a 9T0 3HAYUT, YTO
neKkapcTBeHHbIe npenapaTkbl C ero cogepXxXaHunem
COBEepLUEHHO 6ECCMbICIIEHHBbI.

B 6onblunHcTBE CTpaH B rocyaapCTBEHHbIX bonbHMLax
O30HOTEpPAanms yxe He NpnBeTCTBYETCA. B yacTHbIX
KJ'IVIHVIKaX OHa BCE eLU€ BO3MOXHa, HO 6BonbHOM ,El,OJ'I)KeH




AMMMUAK

J

AMMMCIK — 3T0 6ecuBeTHbIM ras € O‘-IeHb\'
Pe3KMM 3anaxomM. AAUTEAbHOE BAbIXOHHUE
GMMUAKQO MOXET BbI3BATb CMEPTb.
He3Ha4yuTeAbHble KOAUHECTBA AMMUAKQ
NMPUCYTCTBYIOT B BO3AYXE MPU PA3AOXKEHHUH
XXMBOTHbIX U PACTUTEALHOCTH. B
HE3HAYUTEAbHbIX KOAUMECTBAX OH MOXET

' \BXOAMTb B COCTAB AOXAEBOU BOAbI.
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[NonyyeHune
N , N Sl . 4
'rlpOMbILIJJ'IeHHbIVI cnocob noJjtlydeHnda amMmmmaka oCHOBaH Ha nNpAMom B3aUMOOENCTBUU BoAopoaa U a3oTa. \.\.
N> + 3H, =2 2NH;
«[1ns nony4YeHns ammuaka B nabopaTopumn UCNONb3YHT ENCTBUE CUMBbHbBIX LENoYen Ha CONN aMMOHUS:

NH,Cl + NaOH — NH3 T +NaCl + H,O

*O6bI4HO NTabopaTopHbIM CNOCOBOM amMmak nostydaroT crabbiM HarpeBaHMEM CMECU Xropuaa aMMOHUS
C rawleHown U3BecCTblo.

2NH,4Cl + Ca(OH), — CaCly + 2NH3 1 +2H,0



[lpumeHeHue

 [locne cxaTtna n oxna)kaeHus
aMMMnaKk rnpeBpaLllaeTcs B
XUOKOCTb, HANOMWHAIOLLLYIO
BOAY, HO KUMSILLLYIO Mpw
Temneparype muHyc 34° C.
[1lo oKOHYaHWUKM cxaTus
amMmMmunak ncnapsetcs. lpwu
9TOM OH MOrnoLaeT MHOro
Tenna. BoT noyemy ero
NCNONb3YIOT B
XxonoaunbHUKax.

* AMMUWAK «gOMaLLHEro
NPUMEHEHNA», KOTOPbIW
MOXET ObITb Yy TEDS JoMa —
9TO BOAHbLIN pacTBoOp
aMmmMmumaka. Ero nobasnawoT B
BO4Y BO BPEMSA CTUPKM.




* XAOPUA AMMOHMUS
NMOUMEHIETCH B CBAPKE,
MPU M3rOTOBAEHMM
CYXMX MCTOYHUMKOB
MMTAHUSA 1 B MEAULIMHE.

e CYAbADAT AOMMOHMUS
ABAAETCSH XOPOLLIMM

yAODpeHneM. Hutpar
OMMOHMSI MCMOAb3YETCH
KOK YAODPEHMNE U

KOK B3PbIB4ATOE
BELLLECTBO.




[lpumeHeHue

B meaniimbe < B megnumHe 10 %
pacTBOp aMmMuaka, vawle
Ha3bIBa€MbI HOLLIATHIDHbLIM
CIMPOTOM, MPUMEHSIETCA NPU
OOMOPOYHbIX COCTOSAHUSAX (A4
BO3BOYXXOAEHUS OblXxaHus), Ang
CTUMYNALMN PBOTLI, a TaKKe
Hapy>XHO — HeBpanrum, MMO3uUTHl,
yKycax HacekoMbIX, 455 00paboTku
PYyK xupypra. Mpn HenpaBnnbHOM
NPUMEHEHNN MOXET BbI3BaTb OXOrM
nuwiesoaa v xenyaka (B cnyyae
NpUeémMa HepasBedEHHOro pacTeopa)
HalwaTbIpHbIN CANPT TaKKe COAepPXnUT
kapboHaT aMMOHUSL.

[Mapbl HALLATLIPHOIO
CMAPTA CNOCOBHBLI MIBMEHATL OKPACKY

LBeTOB. Hanpumep, ronybbie u cuHue
NEenecTKn CTaHOBATCH 3eNeHbIMU, APKO
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MHTepecHble hakTbl

« HekoTopble LBeThI, HE
nMmetouime 3anaxa ot
npupoabl, Nocne
00paboTKN aMMUaK(
Ha4dMHaloT bnaroyx
Hanpumep, npuat
apomart .
npuobpeTarT ACIpb

. Obnaka KOnuTepa cocT
U3 ammMmaka.




N3BeCTb

U3BeCTb (13 rpey. (M3 rpey. acPecTOC «
HEYTaCUMbIN)) — MOTEPMUAA,
NOAYYOEMBbIM NYTEM OBXMIA (HE AO
PACMNACQBA) KAPOOHATHBIX FOPHbIX
NopoA

(13BECTHAKOB (M3 FPEHSACHECTOC (HEYT
ACMMBbINY) — MATEPUAA, MOAYHOEMbIN
nytem ooXura (He A0 PACMAQBA)
KAPBOOHATHBIX FTOPHbIX MOPOA
(13BecCTHAKOB, ). o
XMMMYECKOMY COCTABY OHAO MOYTU
MNOAHOCTbIO COCTOMT M3 CBODOAHbDIX
OKCUMAOB KAABLLMS M MATHUS C
NPEMMYLLLECTBEHHbBIM COAEPXKAHNEM
CaO. [NpMMEHIETCH B CTPOMUTEALCTBE,
A TAKXKE AAF MOAYYEHMSA PA3AMYHbIX
XMMMYECKMX BELLLECTB, HEKOTOPbLIE U3
KOTOPbIX TAKXXE HOCST HA3BOHME
(M3BECTbHY.

—




HeraweHasa nsBectb (OKcup Kanbuus)

CaO
Okcug kKanbuuga — denoe 010,

Kpuctannmyeckoe
BELLEeCTBO,
KpUcTannuayrLleecq B
Kybunyeckon
rpaHeLeHTPNPOBAHHOW
KpUCTannn4eckoun peLueTke,

Mo TUMY XAOPUAJ HATPUA.,

nonyserne (L B

*B NpOMbILLNEHHOCTN OKCUA KanbLms NonyyaT TEPMUYECKUM PasfoXXeHNeM U3BECTHAKa
CaCO3 — Ca0 + CO,

*Tawke okcuz KanbLmsa MOXHO MOMYy4YnTb NPY B3aMMOAENCTBUM NPOCTbIX BELLECTB:
2Ca + 0, — 2Ca0




[lpumeHeHMe

* OCHOBHble 0OBEMBI UCMONb3YHTCH B
CTPOUTENBLCTBE NpPU
npounseoacTee CUAMKATHOIO KMPMmM4Yae
OCHOBHble 06BLEMBI UCMONb3YHTCH B
CTPOUTENBLCTBE NpPU
npounssogcTee CunmkaTtHoro knpnuya. PaHbLue
N3BECTb, TakK XXe NUCMOMb30Basnun B Ka4ecTee
N3BECTKOBOIO LLemeHTa. OgHako B HacTosLee
BPeMS NU3BECTKOBbLIN LIEMEHT Mpu
CTPOUTENBLCTBE XUSbIX JOMOB CTapatoTCcs He
NPUMEHATb, TaK Kak Nofy4YeHHble CTPOEHUS
obnagatoT cnocobHOCTLIO BNNTLIBATD U
HakannmBaTb CbIPOCTb.

* KaTeFOpVI‘-IeCKVI HeO4onyctnMmo ncrnosib3oBaHne
M3BECTKOBOIO LieMeHTa MNnpu Kriagke neyem —
n3-3a TeEPpMNYECKOIO pa3rioxKeHn4 U BblaerneHns
B BO34YX yAyLWJIMBOIro AMOKCHUAa yrinepoaa.

* KOTOpOE NpMMEHEHNE TaKXKXEe HaxXoaunT B
KaydecTBe OOCTYIMNHOro n

BV aYelfaYaYalwaln ala il Vinralal N ailnat v yYyahyral i rayyal




MpumeHeHuUe

* B HebonbLUMX KONn4YecTBax
oKCUA Kanbumsi Takke
NCNOSb3yeTcd B rlabopaTopHOU
NpakTuke
ans ocyllleHns BeWecTs,

KOTOpbIE€ HE pearupytoT C HAM.

* B nuLLLEBOM
NDOMbBILLAEHHOCTU
B nuwieson
NPOMbILLNEHHOCTUN 3aperncTpup
OBaH B Ka4yecTBe MMLLLEBOM
AOOOBKU E-529.

* B npombilineHHocTn ang
yOoaneHus guokcuaa cepbl 13
ObIMOBbIX ra30B, Kak NpaBuIio
ncnonbaytoTt 15 % BogsaHom
pacTBop.

 Tak >xe ncnonb3yeTcs B




[[aweHana usBecTtb (FTugpokcua Kanbuus)
Ca(OH)2

Xnmmyeckoe BeLLECTBO,
CUnbHoOe Xnmumnyeckoe
BeLlecTBO, CUIIbHOe OCHOBaHuUe.
lNpepcraBnseT cobom NOPOLUOK
Xnmmyeckoe BeleCTBO,
cunbHoe ocHoBaHue. lNpeacraBnseTr
cobou NopoLUOoK 6enoro uBeTa, NJIOXo
pacTBOpUMBLIN B

TMAPOKCHUA KAABLLUA SIBASIETCS
AOBOAbHO CUABHbIM , U3-
30 4Yero BOAHbIM PACTBOP MMEEeT
LLLEAOYHYIO PEeAKLLMUIO.
PAQCTBOPUMOCTb NAAQET C POCTOM

MonyyaloT NyTEM B3aUMOZAENCTBUS O A KOALLLAA | HETOLLICHOM

132 CT1) ¢ BOAOW (MPOLECC NOMy4Ymn Ha3BaHUe «ralleHue U3BecTn):
CaO + H,0 — Ca(OH,),




MpumeHeHuUe

* [pn noOeAke NoMeLEeHNN.

* [1lpn nobenke aepeBsiHHbIX
3abopoB 1 obMasbIBaHNN
cTponun — Ans 3awmTbl OT
rTHUEHUS N BO3ropaHus.

 [Ina npurotoBreHns
N3BECTKOBOIO CTOOUTEALHOTO
PACTBOPA.

 [1na npurotoBneHuns
cunukaTtHoro betoHa. CocTas
cunukaTHoro 6eToHa ognHaKkoB
C COCTaBOM U3BECTKOBOIO
CTPOUTENBHOIO pacTBopa,

OJHaKO OH FOTOBUTCA APYrUM
METOLOM.




MpumeHeHuUe

ﬁm yCTpaHeHuUs X
KapOOHATHOWN XXECTKOCTM

BOAbI (ymsirdeHue BoApl). Peakuus
maeT no ypasHeHuto: Ca(HCO,), +
Ca(OH), — 2CaCO,| + 2H,0.

« [Ins npon3soacTea X/\ODHOIZ
13BECTU.

 [1na nponsBoacTea .
N3BECTKOBbLIX VYAODDEHMN.

o KAyCtmdomkaLimg
Kayctudmkaums kapboHaTo

HATOKA °
Kayctndmkaumsa kapboHata

HaTPUA N KOAMS.
e AVOAEHUE KOXK.

* B nuLLLEBOM MPDOMBILLUAEHHOCTU
* B nuwesoun

aH B Ka4yecTBe [MLLIEROM

AOOOBKM ES26.




[lpumeHeHue

 VI3BecTKkOoBad Boga — Npo3padHbIn
pacTBOp rmagpokcuaa Kanbums.
OHa ncnonbayetca ons
ObHapy>keHus yrrekmcnoro rasa.
[1pn B3aMmMogencTemm ¢ HAM OHa
MYTHEET, TaK Kak obpa3syeTcs
HepacTBOPUMbIN KapboHaT
kanbyms: Ca(OH), + CO, —
CaCO,| + H,0.

. VlsseCTKOBoe MOJIOKO — B3BECb
(cycrieHsidg e« A3BecTKkoBOE
MOJIOKO — B3BECb (CYCreH3usl)
rmgpokcuaa Kanbumsi B Boge,
benas n Henpo3padHasi. OHa
ncnonb3yeTcs Ans Npon3BoaCTBa
caxapa n npuroToBreHnss cMecem
Ana 60pbbbl ¢ OOAE3HAMM
PACTEHMM, NODEAKU CTBOAOB.
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B ctomatoanormmiB ctomaTton
ormm —

Ana AS3MHCOEKLLMIM KOPHEBDbI







