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COECANMHEHUNA

POCOOP U ero




MCTOPUA OTKPLITHA

CymtaeTcy, 410 oCdOopP OTKPLIA B 1669 roay
AAXMMMK M3 TamOypra XeHHMHr bpaHa. OH
ObIA PA30OPUBLLUMMCSH KYMNLLOM U MbITAACH
PA300raTeTb C MOMOLLLBIO OAXMMMM.
[TpeaAnoAaras, 4To omsaMoAorMyecKme
MPOAYKTbl MOTYT COAEPXKATh «NEPBMYHYIO
MATEPUION, KOTOP AN CHATAAOCH OCHOBOM
APOUAOCOADCKOTo KAMHS, bpaHa
30MHTEPECOBAACH HEAOBEYECKOM MOYEMN.

v/




MCTOPUA OTKPbLITUA

OH CcOBPAA OKOAO TOHHbI MOYM M3 COAAQTCKMX
KA3APM U BbIMAPUBOA €€ AO OOPA30BAHMS
CUPOMNOODPA3HOM XXMAKOCTU. DTY XXMAKOCTb OH
BHOBb AMCTUAAUPOBAA U MOAYYUA TIKEAOE
KPOCHOE KYPUMHHOE MACAOY, KOTOPOE
NEPEroHIAOCh C OOPA30BAHMEM TBEPAOTO
OCTATKA. HArpesas nocAeAHuM, 6e3 AoCTyna
BO3AYXQ, OH 30METMA ODPA30BAHME DEAOTO
AbIMQ, OCEACBLLETO HAO CTEHKAX COCYAQ U APKO
CBETUBLLIETO B TEMHOTE.

bpAHA HA3BAA MOAYYEHHOE UM BELLIECTBO
ADOCAOPOM, HYTO B NEPEBOAE C MNPEYECKOTO
O3HAYAET (CBETOHOCELL).

N amab 1777 roay K.B. LLeeae pa3paboTaa
Cnocob MoAyYeHMs doCcdropa M3 Pora m N
KOCTEM XXMBOTHbIX.




[TonpoAHbBIE COEAMHEHMS

M3-30 BOAbLLIOM XMMMHECKOM AKTMBHOCTHM BCTPEYAETCH B
MPUPOAE TOABKO B BUAE COEAMHEHUM.

BA>KHEMLLIMMM MMHEPAAAMM GOOCHOPA ABAIOTCA:

dochopnt [ Cag(POx)e

oropanatut | Cg4(POs)p-CaF

AnatuTsbl

Cas(PQO4)22CaCl2

Xnopanatut




OUPOAHBIE COEAMHEHMS

KpyrnHeuiee MecTtopoXXAeHue 3aAreXM POCHHOPUTOB HOXOAATCS
AMATMTOB HOXOAMTCA HQ B panoHe rop Kaparay.
KOAbCKOM MOAYOCTPOBE, B

panoHe XubUHCKUX rop.

N



HAOXOXAEHME B
MOUPOAE

Docdop BXOAUT B COCTaB BCEX
JKVIBBIX OpraHmM3MOB. A

VIMEHHO OH BCTPE€YAECTCA B
cCoeMHEeHIMAX:

1. BeAKOBbIX BELLLECTSB,
COAEPXKALLIMXCA B
reHEPATMBHbIX OPraHAX
PACTEHUM,

2. HepBHOM 1 KOCTHOM
TKAOHEM OPTAOHM3MOB
>)KMBOTHbIX M YHEAOBEKQ;
3. MO3roBbIX KAETOK.




[ToAy4yeHMe

POCAOP NPOM3BOAAT B
SAEKTPUYECKMX MEeYaX,
BOCCTAOHOBAMBAA AMNATUT YTAEM
B MPUCYTCTBUM KPEMHE3ZEMA:!

Ca3(PO4)2+3Si02+5C=3CaSiO3+5CO+P2

[Tapbl doocdpopa npm 3TOM
: TeEMMnepPAartype rnoytH
bar. 2, Ueub a1 po6uiBania gocdopa. [MOAHOCTBbKO COCTO4T 13

Meuyb Ana Ao6biBaHMA docdopa MOAEKYA P2, KOTOPbIE MNMPKH l
4 OXAODKAEHMU KOHAEHCHPYIOTCH

B MOAEKYAbI P4,




H,PO, dooCQOPHAs KUCAOTA
P,O., oKkcua doocapopa (V)




AAAOTPOMMHbIE
MOANCOUKALIMM GOOCTDOPO




DrieMeHTapHBI POochHOp B OOBIYHBIX YCIIOBUSAX
[IpefICcTaBIsieT COOOV HECKOJIBKO YCTOMYMBBIX
QJUIOTPONMYECKVIX MOAMQPUKALNI; BOIIPOC
asroTponmm pocdopa CJI0XKeH 1 0 KOHIIA He PelléH.
OOBIYHO BBIIEJIAIOT YeTbIpe MOAMPUKALINI ITPOCTOIO
BelllecTBa — OeJIbIVi, KPaCHBIVI, YePHBIV 1
MeTasudeckum pocdop.




__________/

XapakTepucTukKa Benbin cphocchop KpacHbin dbochop | YepHbin dhocdop

BeliecTBa

1)®unsnyeckoe Kpuctannunyeckoe Mopowkoobpa3Hoe | Kpucrtannuyeckoe

cocTosiHue BellecTBO BeLlecTBO BeLecTBO

2)TBéppocTb Heb6onblwas - Bbiwe yemy
MOXHO pe3aTb 6enoro ¢ocdopa
HOXXOM (noa Boaowm)

3) UBet Benbin KpacHbin YepHbIN

4)3anax YeCHOYHbIN He obnapaet He o6napaer

5)[TnoTtHocTb (B ricm3)

1,8

2,3

2,7

6)PacTtBopuMOCTbL B
BoAe

He pacTBopsieTca

He pacTBopsieTca

He pacTBopsieTcsa

7)Temnepartypa 44 260 280

nnaenexus (B °C)

8)CBeyeHune B TemHoTe He cBeTutcH He cBeTutCH
CBEeTUTCA

9)[encTBue Ha
OpraHunsm

CunbHbIN A,

He spoBut

He spoBuT




AAAOTPDOMHbIE MOAMOAOUKALMUA
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[opeHne beaoro dpocdropa XpaOHeHMe BEAOTO
cdoocdoopa
- BenbIn ocmop oKkUcNaeTCa KUCIOPOAOM Yxe NPpU OBbIYHBIX
yCnoBuax, a B TOHKOU3MESTb4eHHOM COCTOAHUU
CAMOBOCNIAMEHSAETCS, MO3TOMY ero XpaHaT rnofd BOAOWM.
OKucneHue pocgopa COnNpoBOXAAETCS CBEYEHUEM.,

Xumudeckasa 3Heprus HenocpeACTBEHHO NpeBpallaeTcs B
CBENVBYHO.




XMUMMYECKME CBOMCTBO

B XMMMYECKMX PEAKLMAX MPOOABAIET
OKMCANTEABHO-BOCCTAHOBUTEABHYIO
ABOMCTBEHHOCTb.

KAk OKMCAUTEAb B3OMMOAEMCTBYET CO MHOTMMM
MEeTAAAAMMU, OOP A3y COOCCOMARI.

PocHOP HEMOCPEACTBEHHO C BOAOPOAOM HE
pearupyert.

: KOK BOCCTOHOBUTEAb B3AMMOAENCTBYET C BoAaee
3AEKTPOOTPULLATEAbBHBIMU HEMETAAAQMMU.

[1p1 HEAOCTATKE KMCAOPOACQ UAM MPU
KOMHQTHOM TEMMNEPATYPE OKUCAIETCA AO /

okcmaa choccphopa (). B
[Ton cropaHum dooCdOopPaA B KUCAOPOAE MAM HA
BO3AYXE ODpa3yeTcsd okcma gooccphopa (V). —




XUMMYECKME CBOMCTBO

[Ton AAUTEABHOM HAMPEBAHMM BEAOTO dooCcHhopa 6e3 AOCTYNA
BO3AYXA OH >XEATEET U MOCTENEHHO MPEBPALLAETCH B
KPACHbIM doocdoop. Npm HArPEBAHUM KPACHOToO doocdopa B
TEX XKE YCAOBMUAX OH MNPEBPALLLAETCA B MAP, NPU KOHAEHCALMM
KOTOPOro obpasyerca 6eAbit ocdop.

PoCHOP NPOABAIET OKMCANTEAbHBIE M BOCCTAHOBUTEAbHbIE I
CBOMICTBQ. N

PoCcPHoOp — BOCCTAHOBUTEAD!
50, (130.) + 4P = 2P O,
30, (HeaocrT.) + 4P = 2P O,
3Cl, + 2P = 2PCl, PCI, + Cl, = PCI,
3P + SHNO, + 2H,0 = 3H,PO, + SNO
4P + 16H,0 = 4H,PO, + 10H, T
PoCPHOP — OKMCAUTEAD!

2P + 3Mg = Mg,P,




OKCHA oloocobopc (V)
P2Os5 — 6eAbIM NMOPOLLIOK, O4EHb

MIPOCKOMMYEH (COMbIN
DI EKTMBHbBIM OCYLLUMUTEAD).

ABASETCS TUMUYHBIM KMCAOTHBIM |
OKCHAOM. |

B3ammoaemncrieyer C
OCHOBOHMSAMU 11 OCHOBHbIMU
OKCUACQMM.

Okcunay cbocdoopa (V)
COOTBETCTBYET
opTOochOoCHOPHANA KUCAOTA.




beAbin, PbIXAbIn
NOPOLLOK,
rTMrPOCKOMUYHbIN.
XpAHAT B
repmeTu4eckum
3aKPbITbIX COCYAQX. |

Pu3myeckme CBOI/ICTBCI P.O




XMMMYECKME CBOMCTBA PQO5

[posBAsSieT CBOMCTBA KUCAOTHOIo OKCHAQ.

1) pearupyeT ¢ BOAOMU:
P,O, + H,O—2HPO,
P,O, + 3H20L 2H,PO,
2) pearMpyeT ¢ OCHOBHbIMU OKCUAOMM:
P,O, +3K,0__2K,PO,
3) pearMpyeT ¢ OCHOBOHUSIMMU:
P,O, + 6NaOH __ 2Na,PO, + 3H,O




OpTOodoOoCdOPHAA KMCAOTO

[TOAy4YEHME.

PO +3HO &2 ,
2 5 2

Bsaumopenicteme okcuaa qpocopopa (V)
C BOAOW MNpU HArpesaHUw.

STUM CcNOCO6OM NONYYArOT YUCTYHO POCHOPHYHO
KUCNOTY, KOTOPYHO UCMNOSb3YHOT B MULLEBOU
NPOMBILINEHHOCTU Kak A06aBKYy K 6e3anKOronbHbIM
HaNMUTKaMm.




OpTodooCHdOPHAT KMCAOTO

[ToAy4YeHUE.

Ca ,(PO4 ), + 3H ,SO4 &3 | +2
KOHLL.

)5

BbiTeCHEHME NPUPOAHbIX
dbocdhHaToB ODOAEE CMABHOM
KMCAOTOM MPU HATPEBAHMM.

PoCHHOPHAT KUCAOTQ,
MOAYYEHHAOS MEPEPADOTKOM
NPUPOAHBIX OCJOATOB, MAET HA
NPOOM3BOACTBO MMHEPAAbHbIX
YAOOPEHUMN.




OpTodooCHdOPHAT KMCAOTO

» UBTIEREXOC HOBHIHIGH RUCTD BN SCOLIMUPYET CTYMEHYOTQ,
H3PO4 < H" + H2PO4~ (aurnapodooccaT-noH)
r AT (rmapodbocchaT-uoH)

s HROBTyadE + PO4*~(dbocchaT-noH)

$ IBLHHALE NOYTM BCEX METAAAOB B BOAE|HE PDACTBOPUME

. 6ﬁr@98@§gﬂﬂ&?§ X METAAAOB XOPOLLIO

’ POCTBOPWAMEI B BOAE.
[MapoOgpoCdAThl MO PACTBOPUMOCTH 3AHUMAIOT

LIDOMEXKYTOYHOE AOAOKEHME, |
o BEOaeie pBTIEPON @ B B OME MIRGERATLI PACTBOPIIOTCS
BATHRDRPGKIABHBIX KMCAOT.

e [IPOABAIET BCE CBOMCTBA KUCAOT.

e He 4BASEeTCS CUABHOM B BOAHOM POCTBOPE.




KpyropopoT doocdopd B

[ W/
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[ToumeHeHne

cpocchopa

Cpeacraa 60psbol
: C BpEANTEeNsMK
A\ B CENLCKOM XO3RHCTBE

xak ocywmrens | -
A rasos v xuaxkocrein )

POM3IBOACTBO
MOIOUIMX
cpeacTs
(pocharm
LLENOMHBIX

®OCDOPHAS |-
KNCNOTA  |=




[TonmeHeHne oocdpopa

OkoAo 80% OT BCEro npom3BOACTBA
OeAOro oCcdoPaA MAET HAO CUHTES
YUCTOM OPTODOCHDOPHOU KMCAOTbI. OHA
MCMOAb3YETCH AAA MOAYYEHMS
NOAMCPOCAOATOB HATPUS (MX MPUMEHSIOT
AA CHUDKEHMA XKECTKOCTU MMUTLEBOM BOAbDI)
M NULLLEBBLIX JoOoCdATOB. OCTABLLAACH N
> 4AOCTb BeAOro dooCcdopPa PACXOAYETCH
AAF CO3AQHMA AbIMOOODPA3YIOLLIMX
BELLLECTB M 3QKMIATEAbHbBIX CMECEMN.

NMoAncdocchart HaTpus




[TonumeHeHne oCcoopa: CNMMYKA

[lepBble OCHOPHbBIE CMMYKM — C TOAOBKOM M3 OEAOTO
dbocdopa — ObIAM CO3AAHBI AULLIb 1827 . TaKME CMNMNYKM
30ropAAUCH MPU TPEHMM O AKODYIO MOBEPXHOCTb, YTO HEPEAKO
MPMBOAMAO K NOXAPAM. Kpome Toro, 6eabit doCcdop O4eHb
AAOBUT. OMMCAHbI CAY4AM OTPABAEHMA JOOCTOOPHBIMM
CMUYKAMM KAOK M3-30 HEOCTOPOXXHOTO OOPALLLEHMS, TOK U C
LLeAbIO COMOYOUMMCTBA: AAG DTOTO AOCTATOYHO ObIAO CbECTb
HECKOABKO CMMYEYHbIX TOAOBOK. BOT noYyemy HO CMEHY
ADOCAOPHbBIM CMUYKAM MPULLAM BE30MNACHbIE, KOTOPbLIE BEPHO
CAYXXAT HOM U NO CeM AEHb. [IDOMBILLIAEHHOE MPOM3BOACTBO
©e30MNACHbIX CMUYEK HOYAAOCH B LLIBeumm B 60-x r. XIX Beka.




[TonumeHeHne oCcpopa: CNMMYKA

3AXKMTATEABHAS MOBEPXHOCTb CMMYEYHOTO
KOPOOKA MOKPLITA CMECHIO KPACHOTro dpocdpopa
M NOPOLLKQA CTEKAQ. B COCTAB CnM4ye4YHOM rOAOBKM
BXOAAT okncamtean (PbOz2, KCIOs, BACrO4) n
BOCCTAHOBMTEAM (S, Sb2S3). MNpum TpeHum ot
3AKMIATEABHOM MOBEPXHOCTU CMECH,
HAOHECEHHAS HA CrMMYKY, BOCMAOMEHIETCH.




[TonmeHeHne oocdpopa

HeMaAO OpTOGOCHOPHOM KUCAOTLI MOTPEDAIET
MULLIEBAS MPOOMBILLUAEHHOCTE. AEAO B TOM, HYTO HA BKYC
PA30ABAEHHAS OPTOFOCAOPHAN KMCAOTA OYEHb
NPUATHA U HEOOAbLLIME €€ AODOBKM B MAPMEATADI,
AMMOHOAbI M CUPOMbI 3AMETHO YAYYLLIAKOT MX BKYCOBbIE
KQYECTBA. DTUM XE CBOMCTBOM ODACAQIOT M HEKOTOPbIE
COAU PPOCHOPHOM KUCAOTLI. [MAPODOCHAThI KAOAbLLMA,
: HAMNPUMEP, C ACBHUX MOP BXOAAT B XAEDOMEKAPHbIE
NOPOLLKM, YAYHLLIASE BKYC ByAOYEK N XAeDQa. 5




[TonmeHeHne oocdpopa

NHTEpPECHbI U APYTUE MPUMEHEHUI OPTOCDOCHOPHOM
KWUCAOTbI B MPOMBILLUAEHHOCTU. Hanpumep, BbIAO
30MEYEHO, YTO MPOMUTKA APEBECKHbI COMOU KMCAOTOM
M ee COAIMM AEAQIOT AEPEBO HETOPIOYMM. Ha BTOM
OCHOBE CENYAC MPOM3BOAAT OrHE3ALLIMTHbBIE KPACKM,
' Heroptoime OCHOOAPEBECHbIE MAUTBI, HETOPKOYMM
ADOCAATHLIM NEHOMAQACT U APYTME CTPOUTEABHbBIE
MATEPUAADI. -




HeobxoAum AU

docdchop

YyeAoBeKy?




3HA4YeHMe OoCPopPaA

docdop sIBIIETCSI OCHOBOM CKEJIETa
4eJIOBEKa U 3y0OB.

JKrBBIE OpraHu3Mbl HE MOTYT
00xoauThCS 0€3 Pocdopa.

5 3HaueHue pocdopa COCTOUT B TOM, YTO
caxapa M »KMPHbIC KUCJIOThI HE MOT'YT
OBITh UCIIOJIb30BAaHbI KJIICTKAMHU B
Kaue€CTBE NCTOYHUKOB DYHEPTUU O€3
IpeIBaAPUTEILHOTO
dhochopuanpoBaHHUS.

[enbiit psg coeauHeHu pocdopa

NN




broAorMyeckas POAb POCAOPO

S SN XK

CyTOo4YHAs NOTPeOHOCTb AAS
B3POCAOro 4yeAoBeka 1 rpamm

BXOAUT B COCTAB CKeAeTda
BXOAUT B cOCTAB 3yOHOU TKOHMU

CoeauHeHUs chocchopa NPUHUMAIOT
y4yacTue B obmeHe 3Heprum

Heo6xoAMM AAS HOPDMAABHOM
MbILLEYHON U YMCTBEHHOMU
AESATEAbHOCTH

[ W/




PeakLmMa OpraHmM3mda HAQ HEAOCTATOK U
M3ObITOK JOOCPHOPA

1 HeaocTaTtok cbocchopa [ U3bbITOK chocchopa

Pa3BmBaeTCH Pa3BuBaeTcH
3060AEBAHME PAXMT, MOYEKAMEHHAH
CHWXKXAETCId YMCTBEHHAS OOAE3Hb, COEAMHEHMS
U MbILLIEYHAOS dPOoCaOOpPA BbICOKO
AEATEABHOCTD. TOKCMYHbI (AETAABHQOS

A030 60 mr.).




(31acU60 38 6HUMaHUe!




