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HTaUNWU

\CTU OMOIOTHUH,
HCTOPUYCCKHUE (DAKTHI,
JIOTE€HOB JIJISI

bHOCTH Y€JIOBEYECKOTO

OpraHMU3Ma;

pa3BHBATh YMCHUS YCTAaHABINBATH IPHUYNHHO-
CJIETICTBEHHBIC CBA3M Ha NIPHUMEpPE COCTaBa,

CTPOCHHS M CBOMCTB T'aJIOTCHOB M X ®
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BBeaeHue

O6LWaga xapakTepucTuka ranoreHao

OTKpbITHE rasioreHoB




Bce ik MJie, B TOM YHCJIe U
CHOM KOHTAKTe C

penoi.

7Ku3nb TpedyeT NOCTOAHHOI0 00MEHA BelleCTB B
opranusMme. [locTtynjieHuio B Opranusm
XHUMHYECKHUX IJIEMEHTOB CIIOCOOCTBYIOT

NUTAHUE U NIOTPedJIseMast BOAA.

EsKeqHeBHOE MOCTYIUIEHHME XUMUYECKUX
3JIEMEHTOB C IMMUIIEH J0JKHO HAXOAUTHCS HA
onpeaejeHHOM ypoBHe. CTOJIbKO kKe
XUMHUYECKHUX 3JIEMEHTOB JT0JI2KHO €KECYTOYHO
BbIBOJAUTHCS U3 OPraHU3MAa, MOCKOJIbKY UX
ColepPKAHUA HAXOAATCHA B OTHOCUTEJIbHOM
MOCTOAHCTBE.




O

FanoreHsl
3NeMeHThbI
(F), xnop (

PUCTUKa raJioreHoB

pasyrowmn). K ranoreHam oTHocATcA
M4ecKon cuctembl. ManoreHsbl - 3To hTOp
CBOMCTBa KOTOPOro Masno U3y4eHbl.

FanoreHsl bon, 4yem HemeTannbl Apyrux rpynn. OHu
OTHOCHATCSH ATOMbI 3TUX 35IEMEHTOB coAepXaT Ha
BHELUHEM OHOB M A0 €ro 3aBepLIeHNsA UM
HeAoOCTaeT TONIbKO OAHOrO 3fIEKTPOHA, NO3TOMY rarioreHbl NPoABAAIT ApKue
oKucnurtenbHble cBOUCTBA. M3-3a BbICOKOU OKUCNUTESIbHOW CMOCOOHOCTU rarioreHbl B
npupoae B CBOOOAHOM BUAE NPAKTUYECKU He BCTPE4YarTCs, OHM BXOASAT B COCTaB

pasnuyHbix conen. OTcroga Npou3oLwWwno HasBaHue "ranoreHbl” - "conepoabl”.

5. OTMUYHS B CTPOSHUM ATOMOE | Pagnoe 4HCI0 SHepreTHIeCKHX
OU3INYECKME CBOWUCTBA vpoereit (pasneiil paguyc aTomos)

Cocras

p.rfew’ | t..°C  t,°c | |6. CremeHM OKUCTEHUS F: tonvko —1 (campri
SAEKTPOOTPHIIATENBHEIH SMEMEHRT );

; Sy Gl 1,30 %5, F;

0,0017 | -188  -220 Br: -1, +1, 45 (43, +7 vanoxapax-
TEPHEI);

T =i 48, £9:47

7. BaxHeHIIHMe CoeqMHEHIHS HHal (ranoresorogopogel, Xopomao
PACTEOPAKTC B BOE);

R,O, — BrICIIHE OKCHBL;
31 | %9 |-7.5 CL,0, —> HClO,—> KCIO,

¥ECOCTEME *0OpRas DEPIACPAT
cotmg ¥ECNoTa ¥anms

8. XuMHUIeCcKHe CBOMCTEBA ClLO, + H,O = 2HCIO,,
BASKHE HIITIX COST IMHE HIL ClLO, + 2KOH = 2KCIO, + H,O,
HCIO, +NaOH = NaClO, + H,0

0. CpapHEHUE AKTHBHOCTH AKTHEHOCTE Tal0TEHOE E TPYIIINE
czepxy EHH3 OCJ'IElﬁQBELST IIo Mepe
}’BBJIH‘IQHHX pagHyca aromMa

0,0032 -34

49 185 59

monexyn




"€ rasfloreHos

" Vlog nonyyeH B 1811
r. ppaHLy3CcKum
yy4yeHbIM B.KypTya.

[MIBEJICKUM
xuMUuKoM K.Illeesne
B 1774

®t1op B cBOOOIHOM =
BUIC ITOJIYYMJI BIICPBLIC
B 1886 I. (hpaHIy3CKHUM
XUMUK AHpu Myaccas.

bpoM OTKphIT B 1826 T.
(bpaHITy3CKMM XHUMHKOM
A.banapom.



e raJioreHoB B

dHU3Me
omenun, 1993r.)

JJieMeHT ®Drop Xaop Bpom Hon

ConepxaHue B OpraHusMe 2,6r 95 260 Mmr 12 Mr
yesoBeKa Mmaccou 70 xr

MeimeyHad TKaHb, % 0,05-10¢| 0,2—0,5 |7,7-104|0,0510"*

KocTHaa TKaHb, % 0,2—1,2 0,09 6,7-1074]0,27-104
‘Kposs, Mr/a 05 | 289-108 | 4,7 0,057

| BaxegHeBHBINA pHEM 0,8—0,5 [(83—6)-10%| 0,8—24 0,1
- ¢ IIHINeH, MT |

| Toxcuueckas fo3a, Mr 20 3-103 2

JleransrHas xoaa, r 2 - 35 35—350




P HaXOJUTCS B OPraHU3ME BO BCEX OpraHax
aHsX. Ho HamOobIee ero KoJm4ecTBO
PXKUTCS B 3y0ax, KOCTSAX, BOJIOCAX U

SIX.

@TOP

s+« KoeTtu — cBoeobOpasHoe nemno (propa, OHU
£8 <P ; MMEIOT 0OJIBIIOE 3HAYECHUE IS PETYIUPOBAHMS
ero ooMeHa.

@®TOp OT rpeyeckoro ¢)Topoc o3HavaeT pa3pyLuaroLMi
JUJIs HOpMaJIBHOTO pOcTa (PTOP COBEPLICHHO o~
HEOOXOM, U €r0 HEeA0CTATOK NMPUBOAMT K
aHemMuM. bonbllioe BHUMaHKE ObLIO YACICHO
MeTaboau3My (hTopa B CBSI3U C IPOOJIEMOM
Kapueca 3y00B, Tak Kak ()TOp OpPEIOXpaHsET

3yOBI OT KapHeca.

UpesmepHOoe NOTIIoeHUe PTOPUI0B
MPUBOIUT K (pTopo3y. DTOpO3 NPUBOIUT K
HapyILICHUSM B pa0OTE IIMTOBUIHOM *KeJIe3bl,
YTHETEHHIO POCTa U MOPAKECHUIO IMOYEK.
JlnutenpHOE BO3JIEHCTBUE (PTOpA HA OpraHu3M
IPUBOJNUT K MUHEpAJIM3aluU Teja. B urore
AepOpMUPYIOTCS KOCTH.




eHue pTopa

DT
101
B [IPOU3BOJICTE hions
(AQHTUIIPUTAPHOE MTOKPBITHUE), IPYTHUX
(TOpOIIaCTOB, PTOPKAYUYKOB;
(bTopcoAepKaIINX OPraHUYECKUX
BEIIECTB U MaTE€pHUaIoB, KOTOPHIE
IIMPOKO MIPHUMEHSIOT B TEXHUKE,
O0COOEHHO B TE€X ClIydasXx, Korjua
TpeOyeTCsl yCTOMYMBOCTD K
arpeCCUBHBIM CpelaM, BEICOKOU
TeMIieparype u T. IL.;

B xauecTBe peOHOB U XJIaJIOHOB - B
XOJIOAUIIBHBIX U MOPO3UIIbHBIX
yCTaHOBKAaX, B a3P030JIbHBIX OaII0HAX;
B IPOM3BOJICTBE 3yOHOM I1aCThI

pu
PHJIOB;




Ccl

35,453
3s°3p°

TCA K MAKPO3JICMCHTAM OPpraHU3Ma

7

CTPaHEH YPE3BBIYANHO IIUPOKO, OH

)XOJIUTHh CKBO3b MEMOpPaHy U UTPACT

> B IIOJIJICPKAHUN OCMOTHYECKOTO

DABHOBECHSA. AJIOP IIPUCYTCTBYET B )KEIIYAOYHOM COKE
B BUJIE COJITHOM KHCIOThI. KOHIIEHTpanus CoassHON
KUCJIOTBI B KEJIYJIOYHOM COKE YEJI0OBEKA paBHA
0,4-0,5%.

Xnop oT rpeyeckKoro XJIopoC O3HaYaEeT XKENTO-3eNEHDbIN

L=

o XJI0p ABJISIETCS NPUYUHOM 3200/ 1eBAHUH
CePACYHO-COCYIUCTON CUCTEMBbI

* CIIOCOOCTBYET BOSHUKHOBEHMIO
AJJIEPrUYeCKUX peaKkuuu

° paspyiuaer 0OeJIKH
* MOBbINIAET PUCK 3200/1eBAHUS PAKOM




eHue xnopa

[MTonumeps % [NepepaboTka pyn
IBETHBIX MCTA/LJIOB
O06e3zapaxunpaHue Orbenupanue

W xior Y

MUTHEBON BOJIBI TKaHeH 1 Oymarnu

A noxuMHUKaTh
[Tony4enne
= B NOJNHMEpPOB
Sy Xy Commas
xucnora YHCTKA MCTAIOB
HUcnons3osanue OT OKCH/JIOB
B MEHLMHE H GapMAKOIOTHH (11pu nasHmnK)

MPOU3BOJICTBO XJIOPCOAEPKAIAX OPraHUYECKUX
coequaeHuu (60-75%), HEOPraHUYECKUX
BemiecTs (10-20%);

TUIs1 OTOCJIKM IEJUTIONIO3bI U TKaHeu (5-15%);
JUISL CAHUTAPHBIX HYXKJ U 00€33apaKMBaHUs
(XJIOpUPOBAHUS ) BOJIBI;

IIPOXU3BOJICTBO COJITHOM KUCIIOTHI;
IIPOU3BOICTBO OPraHUYECKUX PACTBOPUTEIICH;
IIPOU3BOCTBO IIJIATMACC, KJI€EB, KAYUYKOB;
IIPOX3BOJICTBO KOKE3AMEHUTEIEH




UTCSI B KPOBHM, MO3re, IeYeHH,
bIlI€ BCEro ero B mosre. B
03roBOM Ipujaarke) opoma B 2
)Jibllle, 4eM B KpoBM, B 15—20
, 4€M B I€YECHHU.

BpOM OT rpe4yeckoro 6poMoCc O3HauaeT 3JI0BOHHbIN

* [lo moBoay posin OpoMa KaKk MUKPO3JIEMEHTA
CYLIECTBYIOT HEKOTOPbI¢ COMHEHM S, XOTSH
JOCTOBEPHO U3BECTHO €ro ceaaruBHoe aencreue. B
YeJIOBEYECKOM TeJle CPeAHsAss KOHIEHTpauus Opoma
COCTABJISAET 0KO0JI0 3,7 MI/KI.




U1 AHNYECKNX
U 0f
COCIIMHCHUA OpoMa 1 OJIb3YIOT B
KauyeCTBE TOIUIMBHBIX J100aBOK,
MECTUIMI0B, MTHTHOMTOPOB TOPEHMUS;

B oToaene (AgBr) kak
CBETOUYYBCTBUTEJIbHBIN MaTEpUAIl,;

B MEIUIIMHE B KAYECTBE
YCIIOKOUTEIBHOTO CPEJICTRA.
YcnokauBarolee AeCTBUE OPOMHUCTHIX
IIPEIapaToB OCHOBAHO HA UX
CIIOCOOHOCTH YCHUJIMBATh MPOIECCHI
TOPMOXKEHUA B LIEHTPAIIbHOW HEPBHOU

CUCTCMC.
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KMEBCKWH 3ABOA
CBETOMYBCTBUTENbHbBIX
MATEPMANOB «®OTOH»

thorobymara

YHUBPOM




» M0/1A B BUJIE€ PA3JIMYHBIX COCAMHEHUN B
I 53 aJI0BEeKa cocTaBJaser 25—30 mr. U3 3Toro
15 MI HAXOAUTCHA B IIIUTOBUHOM XKeJjese.

126,9044

5s%5p° €T B MeTa00/113Me IUTOBHIHOM KeJle3bl U
1 ropmMoHax. B HacTosilee Bpems

CYMTAIOT, YTO BEAYIIYIO POJIb HOJ HIPAET TOJLKO B

NEeATEJbHOCTH IIIUTOBUIHOMU KeJle3bl.

' / \/ 'l /

Wopn oT rpeueckoro #o4s¢c o3Hauvaet (hMoNneToBbIi

Hexocrarok iioa NnpuBOAMT K CJIa00CTH,
MOXKEJITCHUI0 KOKHM, BOSHUKHOBECHU IO
OLYIIEHUS X0J104a U cyXocTH. OCO0eHHO
CHJILHO 3TO OTPAXKACTCHA HA 310POBbE AeTel —
OHHU OTCTAKT B (PU3MYECKOM U YMCTBEHHOM
Pa3BUTHM.




eHeHve noaa

JJIS1 TIOJTY oro turana (T1),
ITUPKOHUS , HBoous (Nb) u
APYTI'UX MCTAJIJIOE dK HA3bIBACMOC NOAMNIHOC

paHUPOBAHUE METAJIJIOB);

B MOJIHBIX JIaMITaX HaKaJWBaHMS, UMEIOIINX
BOJIb()PAMOBYIO CITUPAJb U
XapaKTEepU3YyIOIUXCs OOJIBIITUM CPOKOM
CITY>KOBI;

IPHUMEHSIOT B MUIIEBHIX JOOABKaX;

B (DOTOJCIIC;

B aHAJUTHUYECKON XUMUH - HOTOMETPHH;

B MCIUIIMHE B KQUECTBE aHTHUCEIITHISCKOTO U
KPOBEOCTAaHABINUBAOIIETO CPEICTBA, OJHAKO
00padarpIBaTh HOAHOM HACTOMKOM MOXKHO
TOJILKO HEOOJIBIIINE PaHbl, TaK KaK HOJ MOYKET
BBI3BAaTh OMEPTBEHHE TKAHH, YTO IIPHU
OOJIBIIIMX paHaX YBEIIMYUT CPOKU HX
3aKHBJICHHUSL.




U3yunjm Mbl OTMEHHO

3JIEMEHThI IaJI0reHbI

(A mO-pyCCKH - COJIepoabl),

Bce — o bropa 1 10 noaa.
Jlazke HOBEHBKHMH aCTAT

bbITH B CéMEHCTBE 3TOM pPajl.
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