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BBenenue.

Temoit Moeit paboTsI siBsieTCsl «PoJTb HEOPraHWYECKHUX BEIISCTB B )KU3HEICATEIIEHOCTH
OpPTaHU3MOBY.

PaboTa Ha maHHYIO TEeMY SIBJISICTCS aKTyaJTbHOM TSI KaXI0TO YeIOBeKa TaK KaK BOIPOC
XOPOIIETO COCTOSHUS 30POBbsI BAXKEH IS YesIoBeuecKoro oomecTna. [IpakTiuaecku Bce
MOCTYIIAaeT B HAIIl OPTaHu3M depe3 nuiny. [Ipu HenpaBUILHOM TO00PE MPOAYKTOB
MUTAHUS HAPYIIAFOTCS BCE TPOIECCHI KUZHEASATEIHbHOCTH. [[09TOMY HHTEPECHO y3HATh
U3 KaKUX BEIECTB COCTOUT MHIIA; W3 KAaKUX COCTMHECHUI COCTOUT OPTaHU3M YEJIOBEKA; B
KaKOM KOJIMYECTBE JOJDKHBI ITOCTYNATh COSTUHEHHS, YTOOBI He HaBPEIUTh cele.
[TpakTHyeckas 3HAYUMOCTb 3aKJIFOYACTCS B TOM, YTO PE3YJIbTaThl MOTYT OBITH
WCTIOJIb30BAHbI TIPU COCTABJICHUH PA3JITMYHBIX TUET, ©KETHECBHOTO palliOHA ITUTAHMSL.
Taxoke, HaJICIOCh, YTO PE3yJIbTAThI HAOIIOCHHI U HApaOOTAHHBIN MaTepHas MIPHHECYT
MOJIb3Y CIYIIATENISIM MO€H paOOTHI.

[lesbro paboTHI SBISETCS: KOPPEKTHPOBKA COOCTBEHHOTO MTUTAHHSI.

3anauu:

W3ydenne muTepaTyphl MO pOJIH HEOPTAaHMYECKUX BEIIECTB B JKU3HEICATCILHOCTH
OopraHu3Ma.

W3ydenwne copepxkaHus MaKpO- 1 MUKPOIJIEMEHTOB B IIPOTYKTaX MATAHUS.

N3ydenne cyTouHOTO MOTPEeOICHUSI MOHOB M/, o/a, Kanbius, pochopa, Maraus c
MOEH MHUILEN U MULIEH MOEN CEMbHU.

BripaboTka pexomeHanuii mo cOaTaHCUPOBAaHHOMY MTUTAHHIO.

OO0OBeEKT HCCIICAOBAHUSA: HCOPIraHMYCCKHUEC BCIICCTBA: MAKPOJJICMCHTEI U MUKPO3JICMCHTHI.

HpCIIMeT HCCIICAOBAHUA: POJIb HCOPIraHUYCCKUX B-B B JKU3HCACATCIILHOCTHU OpraHu3mMa.

['unoTe3a ucciienoBaHue: HETOCTATOYHOE WIIM N30BITOYHOE YyHOTpeOieH e
HEOPTaHMYECKHUX BEIIECTB MPHUBOJIAT K MTPOOIEMaM CO 3J0POBHEM.

MeToapl HCcCaEeTOBAHUS:

W3ydenne nuTepaTypsl U IPYruX UCTOUHUKOB WH(DOPMAIIHH.
HaoOmroneunue.
AHaJIM3 CTATUCTUKMU.

el A

Ananus MOJIYUCHHBIX JaHHBIX.



OcHOBHAA YaCTh.

1.TeopeTnuyeckasi 4acTh:

BemerTea B cOCTARE OpraHE MOE
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Heopranudeckue BemecTa - 3T0 XUMHUYECKHE BEIIECTBA, KOTOPHIC HE COACPKAT
yriepoa (kpome KapOu0B, IMAHUI0B, KAPOOHATOB, OKCUIOB yIIEPO/ia U HEKOTOPHIX
JIPYTHX COCTMHEHUHN, KOTOPBIC TPAIUIIMOHHO OTHOCAT K HEOPTAaHUYECKUM).

Heopranudeckue BeliecTBa eIaTcs Ha npocmoule sewjecmea - Hemetamisl (Hz, N2, Oa,
P), metamsl (Na, Zn, Al, Fc) - u croorcnvie sewyecmea - oxkeunnl (H20, CaO, CO2, P20s),
ocuoBanus (NaOH. Ca(OH)2, A1(OH)s, Fe(OH)z3), kucnoter (HCl, HNO3, H2SO4,
H3POs), comu (NaCl, KNO3z, C11S04, Caz(POs).).

Bouibiiast yacTh MUHEPAIbHBIX BEIICCTB KJICTKA HAXOIUTCS B
BUJIE coel (CepHOM, COIsIHOM, hochopHOIt), MCCOLMUPOBAHHBIX HA HOHBI, JIHOO
B TBEPJIOM COCTOSIHHH.

B nuromiasme npakTuuecku Jr000M KIETKH HMEIOTCS KPUCTATMIECKUE BKITIOUCHUS,
COCTOSIIINE U3 CIIA00PACTBOPUMBIX COJIeH KanbIus U Gochopa. Moryt

COJIepP)KaThCs IBYOKHUCh KPEMHUS U IpYTHE HeopraHuJeckue Bemectsa. OHU
UCTIOJNIL3YIOTCS JIJIsl 0Opa30BaHUs OTMIOPHBIX CTPYKTYP KIETKHU (PaguoIIpun) U
OpraHu3Ma: MUHEpaJIbHBIE BEIIECTBA KOCTHOM TKaHM (conu Kanbius U pochopa).

Heopraunueckue noHsI peacTaBiensl katnonamu (K*, Na*, Ca?*, Mg?*, NHz") u
annonamu (Cl, HCOs', HoPO47, SO4% u 1p.) MUHEpAIBHEIX COTIEA.



KoHLIeHTpanyst KaTHOHOB U aHWOHOB B KJIETKE U B OKPYKAIOLIEH €€ cpese pa3yinyHa. B
pe3ynbTare 00pazyeTcsi pa3HOCTb MOTEHIIMAIOB MEX/1Y COJIEPKUMBIM KIETKU U
OKpY’KaroIiel ee cpeioid. DTUM 00eCIeunBaOTCs TaKUE MPOIIECCHI, KaK pa3ipakuMOCTh
U riepeava Bo30yK/IeHUS 110 HEPBY HJI MBIIIIIIE.

[To cBoeli peakiuu pacTBOPbI MOTYT ObITh KUCIBIMUA, OCHOBHBIMHU M HEUTPATbHBIMHU.
KHCI0THOCTD MITH OCHOBHOCTH PAaCTBOpa OMPE/CSIIICTCsl KOHIIEHTpauel B HeM noHoB H™.
DTy KOHIEHTPAIMIO BBIPAXKAIOT IIPH MOMOIIY BOAOPOJAHOTO TTOKA3aTeNs -

pH. HeliTpansHoli peakuuu xxuakoctu orBeyaet pH = 7,0 , kucnoit peakuuu - pH <

7,0 m ocHoBHoOI - pH > 7,0.

3nauenue pH B kieTkax npumepHo paBHo 7,0. FI3MeHEeHHE ero Ha OJIHY - ABE €UHULIbI
ryoutenbHo ais kietku. [loctosHerBo pH B kiteTkax mojazep:kubaetcs Oaarogaps
Oy(depHBIM CBOWCTBAM UX COJIEPKUMOTO.

BydepHbIM Ha3bIBAaIOT pacTBOP, COEPKAIIUN CMECh KaKo - 100 cl1aboil KUCIIOTHI U €€
pacTBOpuMOii costi. Korjja KUCIOTHOCTh yBEIMYUBAETCS, CBOOOIHbIE aHUOHBI,
MCTOYHUKOM KOTOPBIX SIBIIICTCS COJIb, COSAMHSIOTCS CO CBOOOIHBIMU HOHaMu H' u
YIAJISIIOT UX U3 pacTBopa. Korna KHCI0THOCTh CHUKAETCSI, BEICBOOOKIAKOTCS
nononHuTenbHbie noHbl HY. Tak B OydepHOM pacTBope Mo iepKUBAETCsl OTHOCUTEIBHO
TIOCTOSTHHASI KOHIIEHTpalust nonoB H.

BydepHocTh - cIOCOOHOCTD KIETKUA COXPAHSTh ONMPEACIIEHHYI0 KOHIIEHTPAIIUIO
Bo0poaHbIX HOHOB (pH). BydepHas crcTeMa MileKomUTarOmMuX, cocrosmas u3 HPO4?
u HoPO4 -, mognepxkuBaer pH BHyTpuKIeTOUHON XUIKOCTU B mpenenax 6,9 - 7,4.
['maBHO# OydepHOl cuCTEMOW BHEKIETOYHOU CpeIbl (T1a3Mbl KPOBH) CITYKUT
oukapOoHaTHas cuctema, cocrosimas u3 HoCOs u HCO4 ~. Ona nognepxxusaer pH Ha
ypoBHe 7,4.

Honsl HexkoTopbix metaiuioB (Mg, Ca, Fe, Zn, Cu, Mn, Mo, Br, Co) sBasitorcst
KOMIIOHEHTAMH MHOTHX ()€PMEHTOB, TOPMOHOB U BUTAMUHOB MJIM aKTUBUPYIOT uX. [Ipu
MX HEJOCTATKE HApyIIAIOTCs BAKHENIINE MPOLECCH] KUZHEAEATEIBHOCTH.

Bce anemenTsl o COJACPKAHUTIO UX B )KUBBIX OPraHu3Max pasaciIsIroTCA Ha TpU I'PYIIIBI:

1. MakposneMeHTsI - konudecTBo ux cocrasisier 10 0,001% ot maccer Tena:

O,C,H,N,P,Ca, S, K, Na, Cl, Mg, Fe;

2 MukpoaaeMeHThI - Ha ux Ao0Jo npuxoautcs ot 0,001 xo 0,000001 %:
Mn, I, Br, F, Zn, Cu, B, Ni;

3. YIbTpaMUKpO3JIEMEHTHI - uX cojepkanue He npesbimaeT 0,000001%:
Au, Be, Hg, Ag, Se, Ra, U,



O, H, Na — BXomsT B cOCTaB TJIABHBIX KOMITOHEHTOB OpTaHU3Ma — OEJIKOB, JKUPOB,
yTIIeBOI0B (TIpuMepHO 96% Macchl 4eIOBEeKa) U MPEACTABISIIOT COO0M MaKpOJIEMEHTHI —
opraHoreHsl. Bce nmpoune 351eMeHThl OTHOCATCS] K MUKPOAJIEMEHTaM OpraHn3Ma 4eJIOBeKa
1 coCTaBJISIIOT B cpesHeM 4% ot ero maccel. P, Ca, Na, C - conepskaHue Kaxxaoro u3
KOTOpBIX cymecTBeHHO npesbimaeT 0,01% oT maccsl Tena, Takxke sBIsSeTCs
MakpoaiemMeHTaMu. OcTallbHbIE AIEMEHTHI, cofepkaluecs B konudectse 0,01 u menee —
Ha3bIBaIOT MUKpodeMeHTaMu. Ca opMaibHO MO 00IIeMy COACPKaHUIO B OPraHU3Me
HY>KHO OTHECTH K MaKpO3JIEMEHTaM, HO OH IIPaKTUYECKH BECh COCPEOTOUYECH B CKEJIETE.
I[To comepkaHuIo B MATKUX TKAHSIX 3TO TUITUYHBI MUKPOJJIEMEHT.

MuHepaabHbIE BEIIECTBA — COBEPIICHHO HEOOXO0IMMbIE COCTABHBIE TTHIITH.
HemoctaTouHOCTh U3 B MUTAaHUU MOKET BBI3BATh PA3IUYHbIC 3a00JIE€BAHMUS.

Kananmmii.

Kanbuuii — oguH U3 caMbIX BaXKHBIX JIJIs1 YeJIOBeKa MUHEPaioB. OH HEOOX0 UM JIst
COKpAILIEHUS CKEJIETHBIX MBI U CEPJILA, JIJIS MEPEeaayl HEPBHOTO UMITYJIbCA, A TAKKE
JUIS. HOpPMAJIBHOM CBEPTHIBAEMOCTH KPOBH (CTIIOCOOCTBYET MEPEX0 1y MPOTPOMOMHA B
TPOMOMH), JIJIs1 TOCTPOCHUSI KapKaca KOCTEH 1 3y0O0B.

Oxkoo 99 % sToro MuHepalna coCpeI0TOYCHO B KOCTSX U Juib MeHee 1 %
HUPKYyJIUpyeT B KpoBH. [louTH MosI0BHHA KalbLKs B KPOBH SBIISIETCS META0OINYECKU
aKTUBHOM (MOHU3MPOBAHHOW), OCTABINIAsCS YaCTh CBsi3aHa ¢ OeJIKaMu (B OCHOBHOM C
albOyMUHAMM) U ¢ aHMOHAMHU (J1akTaToM, (hocharom, OMkapOOHATOM, LIUTPATOM) U
SBJISICTCSI HEAKTUBHOM.

OO61muii Kanpui B KPOBU — 3TO KOHIIEHTPALMs CBOOOHON (MOHU3UPOBAHHON) U
cBsi3aHHOM ero GopM. TobKO CBOOOTHBIN KaJIbIIMA MOYKET OBITh MCIIOJI30BaH
OpraHU3MOM.

YacTpb KanpLus €XKEeIHEBHO YXOAUT U3 OpraHu3Ma, QUiIbTPySACh U3 KPOBU MOYKAMU U
BBIJIEJISISICH ¢ MOYOM. JI71s moiep>kaHusl paBEHCTBA MEXKY BBIJICICHUEM U
MCIOJIb30BAHUEM 3TOT0 MUHEpasa ero JOJKHO MOCTYNaTh OKOJIO 1 T' B CyTKH.

[Tpu MOBBIIIEHNN KOHIICHTPAIIMK KaJIBIIUs B KPOBU YPOBEeHB (pocara cHmkKaeTcs, Koria
ke coaepxkanue pocdaTa MOBBIMIACTCS — CHUYKACTCS IO KaIbIIUs.

Mexanu3msl (HocHOpHO-KaTBIUEBOTO OOMEHa:

e MAPAMIMTOBUIHBIC )KCJIC3bI ITIPH BLICOKOM COACPIKAHUUN (bOC(baTa (HpI/I HHU3KOM
YPOBHE KaJ'II)III/IH) BBIJIC/IAIOT IIapaTrOPMOH, paSPYHIaIOHII/If/'I KOCTHYIO TKaHb, TEM
CaMbIM YBCJIMYHMBasA KOHICHTPAIIUIO KaJIbIHA,



e IIpHU BBICOKOM YPOBHC KaJIbIIUS B KPOBU IIUTOBUAHAA KCJIC3a BI)Ipa6aTI)IBa€T
KaJbIIUTOHUH, KOTOpBIﬁ BBI3BIBACT ICPEMCIICHUC KAJIBIINA U3 KPOBU B KOCTH,

e TOPMOH IHAapalIUTOBUIHBIX KCJIC3 AKTUBHUPYCT BUTAMHH D, YBCIINUUBaA
BCaChbIBAaHHEC KaJIbLIMS B KKT u O6paTHOC BCaChbIBAHHNC KaTHOHA B IIOYKaXx.

ITocnencTBus M30BITKA KaJIbIIUg B KPOBU

['unepkanpueMus IPUBOAUT K CEPHE3HBIM U3MEHEHUSAM B paboTe OpraHu3Ma,
MPOBOIUPYS OCTPYIO 0OPATUMYIO MOYEHUHYIO HEJOCTATOYHOCTh WJIM HEOOpaTUMOe
NOBPEKJEHHUE MOYEK B PE3YJIHTATE OTIOKEHUS KAIBLIUEBBIX COJEH B MAPEHXUME
opraHoB. Eciii CBOEBpEMEHHO HE JUAarHOCTHPOBATH U HE KyIMPOBATh NATOJIOTHIO Ha
paHHUX dTanax pa3BUTHS, TO PA30BBIOTCS U JIPYrHE MOCIEACTBHS U30BbITKA KAJIbLIUS —
MOTYT BO3HHKATh CYJJOPOKHbIE IPUCTYTIbI, CEPJCUHASI ADUTMHUSI, ATPUOBEHTPUKYJIISIPHAS
Onokaza, moTeps KOCTHOM Macchl, si3BeHHAs 00JIE3Hb JKeNyIKa U TBEHAIaTUIIEPCTHOM
KUIIKY. [Ipy 04eHb 0racHOM MOBBIIEHUH MUKPO3JIEMEHTA U JUIUTETLHOM OTCYTCTBUU
KOPPEKIIMH BaXKHOTO AJIEMEHTA BO3MOXKHBI 00JIee Cepbe3HbIE MOCIIECTBUS, TAKUEe KaK
OCTaHOBKa cepAla, KOMa U JETalbHbIM HCXOJ.

CuMnOTOMEI THIICPKAJIbIICMUN

W3nuirek coaep:kaHus JaHHOTO JIEMEHTA B )KEHCKOW U MY>KCKON KPOBH MPOSIBIISETCS
HIMPOKUM CHEKTPOM Pa3HOOOpa3HbIX MPU3HAKOB:

® aHOPEKCHS;
® TOIIHOTA M PBOTA;

e 00e3BOXHMBAHUC;

® OTCYTCTBHE aIllICTHTA;

e 0o B 00JIACTH JXKMBOTA U MBIIIIAX;

®  3a10pHI;

e MpllIeYyHas cJ1ad0CTh.

® TIOBBIIICHUE APTEPHATIBHOTO JABJICHHUS,
® CHIKCHUE YMCTBCHHOH aKTUBHOCTH,

® CHUJIbHBIE OOJIH B )KUBOTE;

e TaJTIOIMHAIINM;

e ObICTpast yTOMJIIEMOCTb.

HenocTtaTok kanbliysi B OpraHU3Me SIBISIETCS IOCTATOYHO CYIIECTBEHHOU MPoOIeMOoi, ee
Ha3BaHUE — TUMOoKanbIueMus. OOBIYHO MPU3HAKK 3a00JI€BaHUS TPAKTUUECKU HE3aMETHBI
JUTst 0OJIBHOTO YeNIOBeKa. 3HAUMMBIE TIOCIIEICTBHS MOTYT MTPOSIBUTHCS TOJIBKO Yepes
HECKOJIbKO MECSLIEB WM JIET. Yalne BCero OT NaTOJOTUH CTPANAIOT TOKOJIBHUKH U IETH
MJIQJIIETO IIKOJIBHOTO BO3pacTa — OT 4-X 70 8-Mu JIeT, )KEHITUHBI, HAXOAIITUECS B



MHTEPECHOM II0JIOKEHHUHU U AaMbl IPEKIOHHOTO BO3pacTa. BeIIendroT cienyoomue
o0mue npu3Haku GpopMupoBaHus 3a00JeBaHus: Y MEHblIEHHE 00beMa KOCTHON TKaHH,
KOTOPOE COIIPOBOXKAAETCS YACTBIMU IIEPEIOMaMU IIPU HEOOJIBIIONW CTEIIEHU
TpaBMHUpoBaHus. HaOmrogaercss cyxocTh KOKHBIX IOKPOBOB, JIOMKOCTb U XPYIIKOCTh
BOJIOC M HOT'TEBBIX IJIACTUH. DTO 00YCIIOBIEHO U3MEHEHUEM UX BHYTPEHHEN CTPYKTYPHI.
KpoBp nocne He3HaYUTENBbHON TPaBMBbI IUNIOX0 CBOpauynuBaeTcsa. Bo3HUKAIOT IpoOsIeMsbl ¢
paboTOl IUTOBUIHON Kee3bl. BoiaBisatoTcs cO0M B pYHKIIMOHUPOBAHUM CEPIICUHOM
MBIl U KPOBEHOCHOU cucTeMBIL. [IpUCYTCTBYIOT EPHONYECKU NPOSBIAIOIINECS
00JIe3HEHHBIE OIYIIEHUS B 00JIACTH MOSICHUIIBI, KOTOPBIE CBUAETEILCTBYIOT O Pa3BUTUH
[aTOJIOrMK nouyek. Bo3HuKHOBEHNE BO30YIMMOCTH MBIIIL, IPOSIBIEHNUE, OCOOEHHO BO
BpEMSI HOUHOT'O OTAbIXA, CYA0POT, O0JIE3HEHHBIX OLIYIIEHUH B MBIIILAX U CyCTaBaXx.
VBEJINYEHHOE KOJIUYECTBO MPOSBIAIONINXCS IPOOIeEM ¢ 3y0aMu, ObICTPOpPa3BUBAIOIIUICS
Kapuec, IBHBIH Mpolecc AeMUHEPATU3aliH, YTO TOBOPUT O BEIMBIBAHUH U3 3yOHOI
TKaHU 00JIbIIOro 00beMa MUHEpaoB. Ha cHU)keHne 00beMa HYyTpHUEHTa Pe3K0o pearupyer
HEPBHAs CUCTEMA: YEJIOBEK CTAHOBUTCS YPE3MEPHO PA3APaKUTEIbHBIM, Y HETO YacTO
BO3HHUKAET TPEBOKHOE MPEIUYBCTBUE, IPOSABIAETCS ObICTpas yToMisieMocTb. biaromaps
0CJIa0JICHHOMY UMMYHUTETY, MAIMEHT YaCTO HAUMHAET MOJIBEPIraThCs BO3AEUCTBHIO
BUPYCHBIX MH(EKIMH U IPYrUX NAaTOr€HHBIX OAKTEPHil, CTUMYIMPYIOIIHUX pa3BUTHE
Oone3Hel. [l MaleHbKUX JIeTel MOCTYIUIEHUE B OpraHU3M KaJlbLiis OCOOEHHO
HeoOxoauMo. ['unokanbuueMust y JOUIKOJIbHUKOB M MIIAIINX IIKOJbHUKOB TOPMO3UT

IPOLECC POCTa, IPOBOLIUPYET OTCTABAHUE OT (PU3UUYECKOTO PA3BUTHUSL CBEPCTHUKOB.

HA3BAHME NMPOAYKTA  KATIbUWHA (mr) HA3BAHUWE NPOAYKTA  KANbLMA
MOJIO4YHbLIE NPOAYKTHI YepHsiin xneb 100
Monoko 3% >xupHocTH 49 Bynouxkmn 10
Teopor 95 Pisc, HeoTBOpeHHbIH 10
Monoxo 1%, oGoroujeHHoe Kanbuywem 147 MakapoHsbi, HeoTBapeHHbIe 22
Cmerana 20 3EJIEHBIE OBOLWM
Bpbinza 5% >xupHocTh 550 Cpennne nommaops 40
Kedup 3% xuprocrn o Cpennne orypust 10
Kedwup 4,5% >xupHocrm ns Mopkoss 35
Teopor 5% xupHocTh nz Kanycra 210
Horypr “Hanon” 3% >xupHocTy 1o Jlyx nopen 92
CHIPBI Tyx 35
Teepabiit WBeRUAPCKHA CbIp 600 Heaiox 181
Mnasnexsin ceip 300 Mervpywxa 137
Coip 17% >xupHocTH 800 APYTUME PACTMTENDBHBIE NPOAYKTHI
SAHUA Onusxu 88
SAauo (1 mryxa) 27 Txuna 430
PbiBA ®acons (oTeaphan) S0
Pui6a (cpennnsn) 20 Tocby 105
Tpecka (ceexasn) 15 Coesbie 6061 Bapetsie 102
Cenene (cBexasn) 50 Wxuyens coesbiin 120
Cemra (csexan) 20 DOPYKTbHI
Capautb: 8 macne 420 Baxan 26
Kpesertxu (sapenbie) 1o Buxorpan 10
Tyueu (8 xoucepsax) 8 DpyKTHE € KOCTOYKaMM 12
Moxpens (koncepssi) 24 {cnuess, aGpuKoce:...)
CAXAP U CNAKME NPOAYKTHI Ipywa, a6noxo 10
lWokonon wepHbiA 60 Anenscun 40
Xanea N OrxodpyxTe 80
Kakao-nopomox m DOuHNKH CyleHbe 14
Kakao (nanutox) 3% >xupHocTu 100 OPEXM
MACo Kymxy THoe cems 975
Msaco (cpennein xupHocTH) 10 DucramKn B35
Csununa (Towasn) 7 Cemeukn NOACONTHEUHUKO née
Berumuna (cpeanen >xupHocTH) 10 Tpeuxkue opexmu 24
MY4YHbLIE NPOAYKTHI U UX NPOM3BOAHLIE Muspans 282
Myxa 16 XNEB
beneiii xne6 20 Xne6 HH3KOKaNopMAHLIN 323



JHEBHA HOPMA

CyTouHast TOTpEeOHOCTH B KAJIBIIMHK HAIIPSMYIO 3aBUCHUT OT BO3pacTa U IMoJIa YeJoBeKa.
[Ipuuém HamboIIbIIIEe KOJMYECTBO MAKPOIIEMEHTA TPEOYETC s pacTylIeMy OpraHu3My,
OepeMEeHHBIM M KOPMSIIIIUM KeHITMHAM. JIHeBHAss HOpMa KaJIbIUS COCTABJISAET: JJIsI
HOBOPOXAEHHBIX 10 6 MecsaueB — 400 MuwurpaMmm; Juisi Majblend JOMIKOJIBHOTO
Bo3pacta (1 — 5 net) — 600 muurpamm; 118 KoIbHUKOB 110 10 et — 800
Muarpamm; aiist aeter ot 10 go 13 metr — 1000 Muuiurpamm; 1y1st TOAPOCTKOB U
MooabIxX Jironei 10 24 et — 1300 — 1500 mummurpamm; 1uist xkeHIuH (0T 25 110 55 ner)
1 MyX4uH (0T 25 10 65 net) — 1000 MuIIUTpaMM; IS )KSHIIUH B TIEPHO]T MEHOTIAy3bI
(ot 55 — 85 neT) u mokmITkIX Myk4uuH (0T 65 -85 mer) — 1300 — 1500 MumUTrpaMm; 11
O0epeMeHHBIX U KopMsmux skeHnH — 1500 — 2000 mumumurpamm. [TotpeGHOCTS B
KaJIBIIMH BO3PACTaeT MPH: MHTCHCUBHBIX 3aHATHUIX CIIOPTOM; OOMIHFHOM ITOTOOT/ICJICHHH,
npuéMe aHabOJIMYECKUX CTEPOUIOB; TOPMOHAJIBHOM Tepanuu

Maruuii.

Marnuii — OCHOBHOU CTPYKTYPHBIN 3JIEMEHT KUBBIX OPraHU3MOB, HEOTHEMIIEMBIN
KOMITOHEHT KOCTHON TKaHU JKUBOTHBIX U JIIOJIEH, a TaKXKe 3eJIEHOr0 MUTMEHTa
(xmopoduina) pactennit. MuHepan akTuBU3upyeT padoty 6omee 350 hepMeHTOB,
OTBEYAIOIINX 32 YCBOCHHE JIMIUI0B, OEJIKOB U MUTATENIbHBIX BellecTB. B Tene
B3pOCIIOTO YenoBeka ¢ Maccoi 70 kumorpamm, ckonteHTpupoBano 20 — 30 rpamMm
Maruus: 60 % — B KocTax ckenera, 40 % — B kieTKax ¥ TKaHgX, 1 % — B MEKKIETOYHOM
npocTpaHcTBe. IHTepecHO, 4TO N0 YPOBHIO COJEP/KaHUs B OpraHU3Me, JaHHbIN
MaKpO3JIEMEHT 3aHUMAET YeTBEPTOE MECTO, YCTYyMasi HATPHUIO, KaJIUIO U KaJIbIIHIO.

JEOUIUNUT N U3BLITOK

COanancupoBaHHbIN panuoH nutanus, B 80 % ciy4yaeB, MOKPHIBAET JHEBHYIO
noTpeOHOCTh opranu3Ma B Maruuu. OJIHaKO, BBU]Y MPOMBIIUIEHHONH 00pabOTKU CHIPhS
(paduHaIIMK, OUUCTKH, Pa3MOJIa, MACTEPU3aIMN) KOHIICHTPAIIU MUHEpaia B €/1¢
cHIKaeTcs BiBoe. Kpome Toro, MHOTHE JIFOM HE JOTIOJIYYaAIOT €T0 B IOJKHOM 00BEME,
MOCKOJIbKY BEYT HE30POBbIi 00pa3 *KU3HU MM UMEIOT XPOHUYECKHUE MaTOJIOTUU
MUIIEBAPUTEIHHOTO TPAKTa. Y YUTHIBAS, YTO MarHUi — KOPaKTOp PepMEHTOB U
perynsTop OMOXMMHUYECKHUX PEakIuil B OpraHu3Me, ero 1e(UIUT CHUKAET MIMMYHUTET U
BBI3BIBACT (YHKIIMOHAIBHBIE paccTpoicTBa. [Ipu3Haku MarHueBoi HEAOCTATOYHOCTH
ydarieHne NHPEKIIMOHHBIX 3a00ICBaHNI; TOCTOSHHAS YCTAJIOCTh; 3aTSKHBIC CE30HHBIC
JIETIPECCHH; CHIYKEHHE Pab0TOCTIOCOOHOCTH; MPOIOJDKUTEIbHBIN TIEPro.T
BBI3JIOPOBJICHUSI; TPEBOKHOCTh, (h0OUH, OecIOKONWCTBA; OECCOHHUIIA, YTPEHHSS
YCTaJOCTh; Pa3IpaKUTEIbHOCTD; OJIMKK NIEpe] TIa3aMu; MBIIIEYHBIE CIIa3MBbl,
NOAEPTUBAHMS, CYyIOPOTH; YyBCTBUTEIBHOCTD K ITyMYy U CMEHE MTOTO/IbI;
TOJIOBOKPY)KCHHUE; HAPYIIEHUE KOOPIUHAIIMH JBW)KCHUH; TIepenaibl apTepHUaIbHOTO
JIABJICHUS; HAPYIIECHUS CEPACYHOTO PUTMA; CIAaCTUYECKUE OOJU B )KUBOTE,
COIIPOBOKJIAIOLIMECS JUapeei; BhINAJAEHUE BOJIOC, JIOMKOCTh HOTTEBBIX IJIACTHH.



[ToMuMO 3TOr0, XapaKTEepHBIM CUMIITOMOM T'MIIOMarHMEMHH, 110 MHEHHIO y4€HbIX H.M.
Hazaposoii, B.H. [Ipunenckoii, E.A. MeXeBUTUHOBOM, ABJISETCS MPEIMEHCTPYIbHBIN
CHUHJIPOM, BBI3BaHHBI CHI)KEHHEM KOJIMYECTBA SPUTPOIUTOB B KPOBHU. DK3OTCHHbBIC
(bakTopbl, MPOBOLMPYIOLIUE HEXBATKY MUHEpaJia B OpraHu3Me: cOOI0IeHne “KECTKUX
MOHOJIUET, FOJIOAHNE; HEJJOCTATOYHOE COJIEPKaHNE MAarHUs B €KETHEBHOM MEHIO;
Ype3MepHOe ynoTpeOieHNue KalblUeBOM, OETKOBON U JTUMUIHON MUIIN; XPOHUUYECKUMA
AJIKOT0JIN3M, Ta0AKOKYpEeHHE; TOPMOHAIbHAST KOHTpALEHIUs; TPUEM, 00e THEHHBIX
MarHMem, CMecei Ui MapeHTePaIbHOr0 WM SHTEPATIBbHOIO MUTAHUS; HEIOCTATOYHOCTh
ButamuHOB B1, B2, B6 B panmone. OgHako, IpakTUYECKH BCEra TMIIOMarHueMHust
BO3HHUKAET Ha ()OHE MATOJIOTUN BHYTPEHHUX OPTaHOB. DHJOTEHHBIE TPUYUHBI MAarHUEBOMN
HEJ0CTaTOUYHOCTH: HAPYILIEHUE BCACHIBAHUSI HYTPUEHTA BCJIEICTBUE TUAPEU UITU
TOHKOKHUIIICYHBIX CBUILIEH; 3a00JIeBaHUs MOYEK; CaXapHbIi TnabeT co CTaOMIBHO
BBICOKUM YPOBHEM caxapa B KpOBU; UHPAPKT MUOKAP/a; TUNIEPYHKIIUS IIUTOBUAHON U
NapalMTOBUAHOMN Ke€3: HeI0CTaTOYHOCTh KPOBOOOpAIllEH!s, 0COOEHHO 3aCTOMHAs;
[IUPPO3 TICUCHU; TTOBBIIICHHBIN CHHTE3 allbJJOCTEPOHA (TOPMOHA HAIIIOUYECYHHKOB).
[ToMuMO 3TOr0, NPOAOJKUTEIBHBIN TPUEM MOUYETOHHBIX CPEJCTB,
[JIFOKOKOPTUKOCTEPOUIOB, IIMTOCTATUUECKHUX MTPENapaToB U 3CTPOT€HOB YpEBAT
pa3BuTHEeM runoMaraueMuu. [lomHute, 1ePUIIUT MaKPOIIEMEHTA CI0KHO
JIMarHOCTUPOBATh M0 aHAJIN3Y KPOBH, MMOCKOJBKY 99 % HyTpHEHTa COCPEOTOUECHO
BHYTPH KJIETOYHBIX CTPYKTYp, a ToIbKO 1 % ? B miazme kposu. Buay 3Toro, anamues
YCTaHABIIMBAIOT [0 CUMIITOMATHUKE, PEIBAPUTEILHO OLIEHUB KIMHUYECKOE COCTOSIHHUE
nanuenTa. [lepego3upoBka maruus, B 90 % ciayuaes, pa3BuBaercs Ha (POHE MOYEUHOMN
HEJ0CTaTOYHOCTH, MOBBIIIEHHOTO KaTa0oInu3Ma OeIKOB, HEIEYSHOTO TUA0eTHUECKOTO
aIu103a, HEKOHTPOJIUPYEMOTO YIOTPEOICHHS TPEenapaToB, MPOIyKTOB MUTAHUS,
cojiepKanux MUKpodsieMeHT. CHMIITOMBI TUIIEPMAarHUEMUU: HapyIICHUE PEUH,
KOOPJIMHALINH; COHJIMBOCTh; 3aMEJICHHUE MYJIbCa; 3aTOPMOKEHHOCTh; CHUYKEHHE YaCTOTHI
CepJCUHBIX COKpaIlleHnH (OpaguKapus); CyXOCTh CIM3UCTHIX 000104YeK; 00Ib B )KHUBOTE;
TOIIHOTA, PBOTA, MOHOC. [IpoomkuTenpbHas THIEPMATrHUEMUS YpeBaTa CTONKUM
MOHMKEHUEM apTEePUAIBLHOTO AABJICHUS, HAPYILICHUEM JIbIXaHUs, a B PEAKUX CIIy4asXx,
OCTaHOBKOM cep/ua.

YtoObl MOMOJHUTH OPTraHW3M MarHueMm, B BaieMm pairoHe TUTaHus JOJKHBI OBITH
CJIEYIOIINE TMPOAYKTHI: CBEXKHE MOJOKO M MsCO, Ipeuka, MNIIeHO, 000bl, MOPKOBb,
HINUHAT, KapTodenb. A Takke: aOpPUKOCHI, MEPCUKH, OaHaHbI, MaJlMHA, KIyOHHUKA,
eXKEBUKA, KYH)XYT, OPEXH.

CYTOYHAA ITIOTPEBHOCTD

JIHeBHAs HOpMa MarHus HAMPSMYIO 3aBHCHT OT T10J1a, BO3pacTa U (PU3HOIOTHIECKOTO
coctosiHus yenoBeka. CyTodHas MOTpeOHOCTh COCTABIISIET: /I HOBOPOKJIEHHBIX JI0 5
MmecsieB — 30 — 50 muwurpamm; s TpPYAHUYIKOB OT 6 MecsiteB 1o 1 roma — 70
MUJUTUTpaMM; 17151 Mambiieit 1o 3 get — 100 munmmurpamm; nist geteit ot 4 go 7 met — 150
— 170 munmurpamM; 1St IKOJIBHUKOB OT 9 — 13 et — 250 musmurpamm; Jj1si MOJIOBIX



monei 1o 30 netr — 310 — 350 munmurpamm; 1u1st B3pocibix — 400 MuILTUrpamMm; pu
o6epemerHocTH u JakTaruu — 450 — 700 Mmunmurpamm. [ToTpeGHOCTS B Maruuu
BO3PACTaET MPH: cTpeccax; OEIKOBOM pallMOHE MUTaHHS; 0EPEMEHHOCTH, KOPMIICHUT
Ipyabio; GOPMHUPOBAHUH HOBBIX TKaHeH (y aeTeit, 60 1uOMIIepoB); MOCTOMEPAIIMOHHOM
nepro/ie; 370yNOTPEOICHNN alIKOTOJIeM; TPHEME ANYPETUKOB, CTAOUTEIHHBIX CPEJICTB,
ACTPOTEHOB, TOPMOHAIBHBIX KOHTpAenTUBOB. [[lOMUMO 3TOTO, MAaTHUEBYIO MUY
1ejecoo0pa3Ho ynoTpeOsaTh KEHITUHAM B repuoj MmeHonay3sl (450 — 500
MUJUTATPAMM ), C TIEJTBIO CMSITYEHUST KITUMAKTEPUICCKUX MTPOSIBIICHUA U YMCHBIIICHHUS
HEPBHOW BO30YIUMOCTH.

Hon.

Nox — «YHUBEPCAbHBI» MUKPOIIEMEHT, HEOOXOAUMBIN J1JI TOJTHOIIEHHOTO
(GYHKIIMOHUPOBAHMS IMUTOBUIHON KeEJIE3bl, POCTa U Pa3BUTHS ACTCKOTO OPTaHU3Ma,
NPAaBWIBHON pabOThI CepACYHON MBILIIBI, TOJIEPKAHUS 310POBbsSl HEPBHON U UMMYHHOU
cucteM. B opranusMe 30pOBBIX JIIOACH COAEPKUTCA OKOJIO 25 MUJUIUrpamMM ojaa: 15
MUWIJIATPAMM COCPEIOTOUYEHO B IIMTOBUIHOM kelese, a 10 Muummrpamm — B IEYEHH,
KOJX€, OYKaX, HOI'TSX, BOJIOCAX, SMYHUKAX, PEACTATEIbHOM Kele3e. [JaHHbIi 3JIeMEHT
IIMPOKO PaCIpOCTPaHEH B IPUPOJIC B BUAEC OPTaHUYECKUX U HEOPTAaHUYECKHUX
COCIMHEHUSX, €T0 MOIYYaI0T U3 MOPCKUX BOJOPOCIIEH, HePTAHBIX OYpPOBBIX BOJ U
CEJIUTPHI.

JEOUIUNUT N U3BLITOK

KonueHntpanus 1ona B KpOBU BapbUPYETCA B 3aBUCUMOCTH OT CE€30HA: OCEHbBIO
MTOHMKAETCS, @ BECHOM MOBbIaeTcs. OqHAKO NIMTOBUIHAS XKeEJe3a MOMIONIAeT POBHO
CTOJILKO 3JIEMEHTA, CKOJILKO HEOOXOIUMO JIJIsl 00pa30BaHMs TUPEOUIHBIX TOPMOHOB. [1pu
ATOM, U30BITOK MUHEpaIa YAAISIOTCS ¢ MOYOU U CifoHOU. THTEpecHO, 4To 3a moceaHue
20 yleT KOHUEHTpAIMs O0/1a B MOYBE CHU3UIIACh BTPOE, BCIEICTBUE YEr0 KaKIbld TPETHI
YKUTEIb MJIAaHEThl UMEET AePUINT Hoa, a KKl IIECTON YeIOBEK HAXOUTCS B TPYIIIE
pHUCKa pa3BUTHS TUIIOTHPE03a. HeqocTaToOuYHOCTh COETMHEHUS B €KETHEBHOM MEHIO —
OTacHOE SIBJICHUE, TTOCKOJIBKY MPOIOJDKUTEIbHBINA JEe(UIIUT MPOBOIUPYET
«TepecTporKy» (PyHKIIMHU IMIMTOBUIHOM skeJe3bl. JIaHHBIHN MPoIece COMPOBOKIAAECTCS
yBEJIMUYEHUEM aOCOpOLIMH dJIeMEHTa OPTaHOM, BCJIEJICTBUE YETO YMEHbILIAETCS €ro
BBIJICJIEHHE BMECTE ¢ MOYOM. [1ocie 3Toro 3amyckaroTcs agantaliOHHbIE TPOLECCHI,
HaIlpaBJIEHHbIE HA MAKCUMAJIbBHO 3KOHOMHOE HCIOJIb30BaHUE HoJa. Takue peakuuu
JIeKaT B OCHOBE CHUKEHUS (PYHKITUU TUTOBUIHOM )Kelie3bl (TUTIOTEPHO3a), UTO BEAET K
KOMIIEHCaTOPHOMY YBEIMUYEHHIO «0a00ukm» (3HAEMuYeckoMy 300Y). [laHHOE cocTosiHuE
— ONTUMAIBHBIN «IIALIAPM» JIs1 PA3BUTHUS THKENBIX MAaTOJIOTUN HIUTOBUIKH, B TOM
YHCclie y3JI0BbIX 00pa3oBaHuii U paka. CUMIITOMBI THIIOTEPHO3a: YTOMIISIEMOCTD,
c1abocTh; ocnabiieHue maMsITH, 3pCHHUSI, CITyXa; YMEHbIIIEHHE Pab0TOCTIOCOOHOCTH H
KOHLIGHTpAllu BHUMAHUSI; allaTusi, COHJIMBOCTh, IEPEMEHBI HACTPOEHUS; MJIAKCUBOCTB;
CHW)KEHHE apTepuaIbHOro JIaBJIEHUS; 3aMeJ[JICHIE YaCTOThI CEPACUHbIX COKpalleHui (10
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45-60 ymapoB B MUHYTY); 3aIIOpbI, HAPYIIIEHHE MOTOPHUKH MHUIIEBAPUTEIIHHOTO TPAKTA;
MOTJIMBOCTh; YBEIMYCHUE MACCHI TeJla; OTEYHOCTh; Pa3ApaKUTEIIBHOCTD; HApYIIICHHE
TEPMOPETYJISIIIUU, 03HOOBI; PACCTPOMCTBA MEHCTPYAIBHOTO IIUKJIA; CYXOCTh KOXKH U
CIIM3UCTHIX 000JI0UEK; BBIMAJACHUE BOJIOC; OSCIIOANE, BBIKUIBIIINA, MEPTBOPOKICHHUS.
Haubonee tsoxénoe nocnenctsue aeuuuTa ifoj1a y HOBOPOXKIECHHBIX — KDETUHU3M,
nedopmalus ckeneTa, napaiuyu, TTyxoHeMoTa. BBuy aToro, xeHImHaM pu
MJIaHUPOBAaHUW OEPEMEHHOCTH, BRIHAIIIMBAHUH TUI0/Ia M TPYTHOM BCKapMJIMBAHUH HYKHO
¢ 0c000i1 TOUHOCTHIO KOHTPOJIUPOBATh YPOBEHb MOCTYIJICHUS MUHEPAJIa B OPTaHU3M.
[Ipuunns! HogoneduiuTa: MPoKUBaAHUE B IHACMUYECKUX PETUOHAX, IJIe TIOYBA U BOJA
«00eHEHBI MUHEPAJIOM MJIM UMEETCS MOBBIIIEHHBIN paIualliOHHBINA (OH;
HEJI0OCTaTOYHOE NOTpeOIeHNe HOA0CoAepIKaIlleH MUILK; TPUEM MPOAYKTOB MUTAHUS WU
JIEKapCTB, B KOTOPBIX MPUCYTCTBYIOT CTPYMOTE€HHBIE (PaKTOPHI (THOMOYEBHHA,
THOYPAIHJI, THOITMOHAT, IPOU3BOIHBIC TTOM(EHOJIOB, aHWJIMHA U TIepXJIopaTa),
MPENSATCTBYIOIINE BCACKIBAHUIO M YTUIIN3AIIUN MUKPOAJIEMEHTA; UCIIOIb30BaHUE
npenapaToB, COJepKallliNX aHTarOHUCTHI Hoja (dpropa, MapraHiia, kodaiabTa, OpoMma,
CBHHIIA, XJIOpa); HAJTUIUE 0YaroB XpOHUYECKUX HHPEKIHNHA (TOH3WILINTA, PUHOCHHYHTA,
dbapunruTa, raliMopuTa); HapyIlIeHHe YCBOCHUS dJIEMEHTA U3-3a NePUInTa [IMHKA, MEH,
cesneHa, ¢ponmeBoi KuciaoTel, BuTaMuHOB C, A 1 E B opranmsme. 11 nporiIakTHKH 1
YCTpaHEHUSI HEIOCTATOYHOCTH, THEBHOW pallMOH MUTAaHMs 000ralarT
Hojcoaep KaluMu IPOIyKTaMH WIIM KOMIUIEKCHBIMU Onono6aBkamu. HTepecHo, 4To
MHKPOJJIEMEHT U3 MOPCKHUX BOJIOPOCIIEH JTydllle yCBaUBAETCs, YeM M3 JICKapCTBEHHBIX
aHasnoroB. [loMHuTe, 151 KymUpOBaHUs TUTIOTEPHO3a Ipenaparsl Hoaa IPUHUMALIOT C
OCTOPOKHOCTBIO, TOJBKO MO0 HA3HAYEHUIO Bpaua, MOCKOJIbKY Mepe103UuPOBKa AJIEMEHTA
gypeBaTa pa3BUTHEM Hoau3Ma (aCeNTHYECKOr0 BOCTIANICHHS CIIM3UCTHIX 000JI0YEK Ha
y4acTKax BbIJICIICHHS] MUHEpaia), HOJ101epMbI (TOKCUKO — aJNIEPTUYECKUX TTOPAKESHUM
KOXKHBIX ITOKPOBOB), TUTIEP YHKIIMH IIMUTOBHIHOMN kKeje3bl. J[pyrue mpu3Haku H30bITKA:
TaxXUKap/vs; MOBBIIIEHHOE CIIOHOOT/ICJICHNUE; TOJIOBHBIE 00JIH, YCTAaIOCTh; OHEMEHHUE U
MOIIMUITBIBAHUE KOXKHBIX TIOKPOBOB; YIpeBasi, KOXKHAs ChITlb, B TOM YHUCJIEC aJlJIEpTUUecKasi;
pa3BUTHE TUPEOTOKCUKO3a; TUCTIEIICUYECKUE PACCTPONCTBA, MHOTA C KPOBBIO;
CHIDKEHHE MacChl TeJla U IPOYHOCTH CKemeTa; popMupoBaHue 300a; HEPBO3HOCTH;
OEeCCOHHMIIA; CIE30TECUCHUS; TTapainy, MblllieuHas caabocTh. PazoBoe ynorpebneHue
fiona B no3e cBbinre 500 MuIUTrpaMM Tpo3UT NPSIMBIM OTpaBiieHueM. [lepBbie CUMITTOMBI
WHTOKCHUKAIIUU — PBOTA, OKPAIIIMBAHUE KOKHU B KOPUYHEBBIN 1[BET, PACCTPOMCTBO CTYyJa,
CWJIbHBIE OOJIM B )KMBOTE, TIOBBIIIICHUE TEMIIEPATYPhI TEJa, MOSBICHNE METALTUIECKOTO
npuBKyca Bo pTy. Ecnu jaHHOE COCTOsSIHME HE KyUPOBaTh, BCIEACTBUE pa3/ipaKeHUs
HEPBHBIX OKOHUYAHUM MOKET HACTYIUTh JIeTadbHbIN UCX0. [IpoTrBOTIOKA3aHUS 1JIs
npuéma npenaparoB Ho/a: MOBbIMIeHHAsT (QYHKIHS ITUTOBUIHOM JKele3bl (TUIIEPTHPEO3);
[OJIO3PEHUE HA OHKOJIOTHMIO IIUTOBUIHOM KEJIE3bl; 1epMaTUT J{tOpUHTra; TOKCUYECKUN
300; Tepanus pagloaKTUBHBIM HOJI0OM; TOKCHYECKas aJIcHOMA IIUTOBHUIHOM JKEJe3bl;
WHANBUAYaTbHAs HETIEPEHOCUMOCTh MUHepaa. [loMHUTE, MOBBIIEHHOE TTOTpebIeHUE
Homa Ha oHE ayTOMMMYHHBIX 3a00JIeBaHUN MOKET YCYT'yOUTh T€UEHHUE TUTIOTUPEO3a U
CHU3UTH ()apMaKOJIOTHUECKUE CBOMCTBA TUPEOUTHBIX JIEKAPCTB.
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['maBHBIC ICTOYHUKHA MUKPOIJIEMEHTA:

MopenpoayKThl — JKupHas pbi0a, 3eJeHble WK Oypble BOAOPOCIU, KPEBETKU, MOJUTFOCKU
benkoBble MPOAYKTHI — MOJIOKO, TI€UYEHb, KYPUHBIN 1A

OBo1u — Kanycra, pernyaTblid 1yK, MOPKOBb, IIaBEJIh

HNonupoBanHas coinb

CYTOYHA HOPMA

JlHeBHasi TOTPEOHOCTD B O/I€ HAMIPSIMYIO 3aBHCHUT OT BO3pacTa YesioBeKa, (PU3n4eckoro
COCTOSIHUSL U UHAMBUAYATbHBIX OCOOCHHOCTEH OpraHn3Ma. Y UnuThIBasl, 4TO
MUKPODJIEMEHT HE CHHTE3UPYETCS KUIIIEYHONH MUKPOQIIOPO, OH JOJIKEH PEryIsipHO
MOCTYMATh C MPOAYKTAMH MUTAHUS WM MUIIEBBIMU JOOABKaMU. Y CpeTHEHHAsI THEBHAS
HOpMa JIJIs JIUIL pa3HOM BO3PACTHOM KaTErOPUM COCTABIISIET: JJIsl MJIAJICHIIEB 10 2 JIET —
50 Mukporpamm; i Majsiiei ot 2 10 6 et — 90 Mukporpamm; s aeteu ot 7 1o 12
neT — 120 Muxporpamm; s B3pocasix — 150 MuUKporpamm; [uist JKEHIIMH B IEPUOT
o6epemeHHOCTH, rpyiHOT0 BckapMiauBaaus — 200 — 300 Mukporpamm; 11 JIFOACH,
paboTaronMx ¢ COeMMHECHUSMH, YTHETAIOMUMHU MUTOBUIHYIO Xkene3y — 200 — 300
MuKporpamm. TouHas cyTo4Hasi JO3UPOBKa HOJa BEIYUCIIAETCS UCX0I U3 pacuéra 2 — 4
MHKpOTpaMMa BELIECTBA HA KWJIOTPAMM MaccChl Tejla. BEepXHUi 10IyCTUMBIN YPOBEHD
notpebyienus MuHepana — 600 MukporpaMm B cyTKu. [IpeBbillieHHEe TaHHOTO TOKa3aTes
BBI3BIBAET OTPABJICHUE U MHTOKCUKAIIUIO opranu3ma. [Ipu c6osx B paboTe SHIOKPUHHON
CUCTEMBI, Iepe]l yIoTpeOIeHuEM MUHEpaia He00X0JUMO MPOKOHCYIbTUPOBATHCS C
BpPa4yOM OTHOCHUTEJIBHO JO3UPOBKHU.

dochop.
3HaueHue

docdop B BUIE CBOMX COSAMHEHUH UTPAET BHIIAIONIYIOCS PO BO BCEX MPOIECCaX
oprannszma. @ocdopHasi KUCIOTa YIaCTBYET B MOCTPOSHUN MHOTOYHCIICHHBIX
dbepmenTtoB (docdaras) — MOAIMHHBIX JBUTaTENel XuMu3Ma kieTok. OHa HeoOXxoanuma
1Tt oOMeHa JKUPOB, JIJIsl CHHTE3a KpaxMaja U TJIMKOTEHa, a TaKXkKe JUIsl UX pacraja, 4To
npoucxoauT mytem (ocdoponusa, T. E. mpucoeannenust Moaexyisl GochopHOi
KHCJOTHI.

N3 dpochopHOKUCTBIX COJIEH COCTOUT TKaHb HAIIErO CKEJeTa.

Oco0enHo 6orara pochopHOit KUCTOTON TKaHb CaMOI COBEpIICHHONW (PYHKIIUU — TKAaHb
MO3Ta U HEPBHBIX KIIETOK.

12



N36p1TOK (hochopa u ero IposBICHUS

OnnokpatHas 1o3a ¢pocdopa 0,05 u 607bI1IE TPOU3BOAUT OCTPOE OTPABJICHHE C
cumnroMamu co croponsl JKKT; cunbHas 601b, pBOTa, HHOTJA Yepe3 HECKOIBKO YaCOB
HaCTyHaeT CMEPTh.

[TaToaHATOMUYECKYIO KAPTHHY OCTPOTro GOCHOPHOro OTPABICHUS COCTABIISIOT
MHOT'OYHCIIEHHBIE KPOBOU3IHMSHUS B KOKE, TOJAKOKHON KIETYaTKe, B MBIIIIAX, CEPO3HBIX
oOonoukax, cauzuctoil obonouke KKT; oTinoxeHne xKupa u pa3BUTUE COETUHUTEITBHON
TKaHU B CKEJIETHBIX MBIIILAX, XKUPOBask AUCTPOUs MEJIKUX apTepull, cepAala, IeueHu U
MOYEK.

XPpOHUYECKOE OTPABIICHHUE BBIPAXKAETCS PACCTPOMCTBOM OOMEHA BEIIECTB B OPraHU3ME U
B KOCTHOM TKaHH B yacTHOCTU. OTiarasch MpeuMyIeCTBEHHO B KOCTIX, hocdop
MPOU3BOAUT Pa3peKEHUE KOCTHON TKAHU U PACIIUPEHUE KOCTHOMO3TOBBIX TPOCTPAHCTB.
HaubGouee yactoit hopmoii oTpaBieHUs SIBISETCS HEKPO3 YeltocTeil. B kaduecTBe
CUMIITOMOB Ha0JIIOIaeTCsl YIOpPHBIE 3yOHbIE 00JIH, JOMKOCTb, pacllaThIBAHUE U
BBITIAJICHUE 3YOOB.

Jlo 3anpemnieHus npuMeHeHus: pocopa B CIHUSIHOM IMPOHU3BOACTBE (110 Hadana XX
Beka) (hocop naBaj 3HAYUTEIBHOE KOJIMYECTBO TAKEIBIX OTpaBieHuil. B HacTosiee
BpeMsi CITydad OTPaBIICHHUS CPABHUTEIHHO PEIKH.

HenoctaTtox ¢ocdopa u ero nposiBieHUs

[IposiBnenus HeqocTaTouHOCTH (hochopa BEITEKAIOT U3 €r0 OMOJIOTHYECKOTO 3HAYCHUS
TSl GYHKIMM OpraHu3Ma, KOTOPOe TPYAHO MEePEOIEHUTb.

D10 HapylIeHus 0OMeHa BEIIeCTB, HapyIIeHUs! QYHKIIUN HEPBHOW CHCTEMBI, KOCTHO-
MbIlIeuHbie tatonoruu. 3secren adpopusm xumuka: «bes pochopa ner mpicin». B. A.
Ourenwsrapar godasinseT: «bes Gpocdopa HeT ABMKEHMS, OO XMMHU3M MBIIICYHBIX
COKpAIIEHUH — 3TO eTUKOM XuMHusl pocPopHbIX coenuHeHui. [Ipu o6s3aTenbHOM U
pemaroiieM ydactuu GocHOpHOM KUCTOTHI TPOTEKAIOT OPOKEHHUE U IBIXaHUE — ITH JIBa
BEJIMYANUIITUX JIBUTATEIIS, HA pa00Te KOTOPHIX TOKOUTCS CYIIECTBOBAHUE U JIEATEIHLHOCTD
BCEX JKUBBIX OPTaHU3MOB).

CyToyHast HOTpeOHOCTh

[TorpebHocTh B hocdope mist B3pocnsix 1200 mr B gens. OTHOCHTENHEHO MHOTO (hocdopa
B pr10e-260Mr%, x71e6e-200Mr%, Msice-180mr%. Eme 6onbie pocdopa compepxutes B
dacone-540mr%, ropoxe-330mMr%, OBCAHOI, EPIOBOM, rpeyHeBOM Kpymax-320-
350mr%. B ceipax ero coaepxkanue cocrasisier S00-700Mr%. OCHOBHOE KOJIUYECTBO
YeJI0BEK MOTpeOIsieT ¢ MOJIOKOM U xieboM. O0braHO BeackiBaercst 50-90% ¢ocdopa
(MeHbIIIe, €CITU YeT0BEK YIOTPEOIsIeT pacTUTENbHbIE IPOAYKTHI), T.K. OH B 3HAYUTEIbHON
YacTU HAXOJUTCS TaM B BUJE TPYIHOYCBOsIEMON (PUTUHOBOU KUCIIOTHI.
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Mens.

Menb — xumMuueckuii 3eMeHT Tadnuibl Menaeneesa moa HomepoM 29. Jlatunckoe
HaszBarre CUPruM MpouCXOAUT OT Ha3BaHUs ocTpoBa Kump, M3BECTHOTO 3aj1eKaMu STOTO
MIOJIE3HOTO MUKpO3JeMeHTa. Ha3BaHHe 3TOro MUKPO3JIEMEHTA U3BECTHO BCEM €IIIE CO
HIKOJIbHOUM cKaMbi. MHOTHE IPUIIOMHST YPOKH XUMHUH U ¢hopmynsl ¢ Cu, U3aenus u3
3TOro MArkoro merasna. Ho B yeM ero nomis3a Jijs yesnoBeueckoro oprannsma’? Kak menp
BIIMSIET Ha Hallle 310poBbe? OKa3bIBAETCS, MEAb BXOJIUT B YUCIIO MUKPOIJIEMEHTOB,
HanOoJiee HeOOX0IMMBIX YesioBeKy. [lomanas B opraHu3m, OHa XpaHUTCS B MEYCHU,
MOYKaX, MBIIIIAX, KOCTAX, KPOBU U MO3Ty. JlepUIUT Kynpyma BeIeT K HapyIICHUSIM B
(GYHKIIMOHUPOBAHUHM MHOTUX CUCTEM B opranusme. [1o cpeaHecTaTHCTUYECKUM TaHHBIM
B OpraHu3Me B3pOCIIOTo YeloBeKa coaepkutcs ot 75 no 150 mr meau (Tpetuii o
KOJIMYECTBY — IOCJIE JKeJie3a U IIuHKa). bosblas yacTe BelllecTBa COCPEOTOUEHA B
MBIIIEYHON TKaHU — OKOJIO 45 TPOLIeHTOB, eie 1o 20 % MUKpodIeMeHTa XpaHAT B cede
KOCTHU U NeyeHb. Ho MMEHHO neYeHb MPUHATO CUUTATh MEIHBIM «JIETIO» B OPraHU3ME U
[P TIEPEIO3UPOBKE, B IIEPBYIO 0UYEPEIb, CTPATAET UMEHHO OHa. M KcTaTu, neyeHsp I10/1a
y OepeMEeHHBIX COJEPKUT B cede B 1ecaTkH pa3 Oosbiue Cu, yeM ne4eHb B3pOocioro
YeJIOBEKA.

HEXBATKA ME/I1

JleduuT Menu, Kak | JI000ro IPyroro MUKPO3JIEMEHTA, CAYKUT IPUYNHON pPa3BUTHS
pPa3HOTO pojia HAPYIICHU B pabOTEe CHCTEM M OpraHoB YejoBeka. Ho 3/1ech BaKHO
OTMETHUTh, YTO HexBaTKa Cu IMpaKTHUYECKU HEBO3MOKHA MPH YCIOBUH
cOamancupoBaHHOTO NuTaHus. Hanbonee pactipocrpanennas npuunHa Cu-nedummra —
350ynoTpediaeHue ankorojaeM. HemoctatouHoe moTpedieHre Kyrnpyma 9peBaTo
BHYTPECHHUMH KPOBOM3IUSHUSIMH, IIOBBIIIIEHUEM YPOBHS X0JIECTEPHHA,
MATOJIOTHYCCKUMH U3MEHEHUSIMH B COCIMHUTEIIBHBIX TKAHIX U KOCTSX. JleTCKHiA
opranu3Mm Ha aeduiut CU garie BCEro pearupyeT 3aJepKKoi pocrta. [[pyrue cuMIToMbl
Cu-nedunura: arpodus cepIeIHON MBIIIIIBI; IEPMATO3bl; CHUKEHHE TeMOTIIO0NHA,
aHEMUsT; pe3Kas IMOTEPs Beca U alllleTUTa; BHIMAJICHNUE U ACTIUTMEHTAIUS BOJIOC; AHapes;
XpOHHUYECKAs YCTAIOCTh; YaCThIe BUPYCHBIC U MH(PEKIIMOHHBIE O0JIE3HU; YTHETCHHOE
HACTPOCHUE; CHITIb.

N3BBITOK ME/IN

[Tepeno3upoBka MeIbI0 BO3MOKHA TOJIBKO MPH 3JI0YMOTPEOJICHIUN CUHTETUYECKUMHU
ouono6aBkamu. [IpupoIHBIE HCTOYHUKN MHKPOIJIEMEHTA 00ECTICUNBAIOT a/ICKBATHYIO
KOHIIEHTPAIIUIO BENMIECTBA, HEOOXOUMYIO TSl TojyiepkaHus QyHKIuH opraau3ma. O6
W3JIAIIKAX MEIU OPTaHU3M MOXET CUTHAIM3UPOBATH MO-pazHoMy. OOBIYHO
nepeao3upoBka Cu COMpOBOXKAAETCS: MOTEPEN BOJIOC; OSIBJICHUEM PAHHUX MOPIIIUH;
HapyIICHUSIMU CHA; COOSIMU MEHCTPYaIbHOTO IIUKJIA Y )KCHIINH; JTUXOPaJKaMH U
OOUJIBHBIM MTOTOOTAETIEHUEM; cyJoporaMmu. Kpome Toro, Tokcuueckoe BO3/eiCTBUE MeIU
Ha OPraHU3M MOJKET BBI3bIBATh IOUYEUHYIO HEJIOCTATOYHOCTh UIIU TacTPOIHTEPUT. EcTh
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PUCK BO3HUKHOBEHUS AMUIENTUYECKUX IIPUINIAJKOB U HAPYIIEHUH YMCTBEHHON
nesitenbHOCTU. Hanbosee cepbe3Hoe MOCIeICTBUE OTPABICHHS MEbIO — 00JIE3Hb
Bunbscona (MenHas 601e3Hb). Ha ypoBHE «OMOXMMUMNY MIEPETO3UPOBKA MEJIU BBITECHSET
U3 OpraHnu3Ma UHK, MapraHel 1 MOJIUOIeH.

@OpyKTHI ¥ OBOIIN HE MOTYT IMOXBACTATHCS BRICOKMMH KOHIICHTPAITUSIMU METAJIIA, 3aTO
€ro MHOTO B MOJUTIOCKAX, CEMEHaX, OpeXxax, MICHBIX CYOIPOAYKTaX, IICIbHBIX 3€PHAX U
TEMHOM IIoKoJIaje. Takke BeIecTBOM 000TalIa0T XJIOMbS IS 3aBTPaKa K HEKOTOPhIS
npyrue mpoaykTel. CoeIMHEHNE YaCTO MPUCYTCTBYET B BOJOIPOBOIHOM BOJIE, HAITUTKAX
— ot 0,0005 mr/a 1o 1 mr/a. YToOb! MOBBICUTH KOHIICHTPAIIUIO, BOAY XPaHST B MEAHBIX
cocynax. AZENThI alOPBEIbI COBETYIOT BBIICPKUBATH €€ B eMKOCTH HE MEHEE BOCHMHU
Y4acoB I MAaKCUMAaJIbHON OYMCTKH, HOHU3AIHH.
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2. IIpakTHYecKasi 4aCTh:

Lens: Onpenenenue notpedaenus MmakposnementoB K, Ca, P, I, Cu, Mg yepe3
MPOIYKTHI MUTaHUsI MOEH ceMbU. BripaboTka pexoMeHaauii mo coanaHCUpOBaHHOMY
MUTAHUIO TI0 3JIEMEHTHOMY COCTABY.

S mpoBena HaOIIOIeHNS 32 MIUTAHUEM MOEH CeMbHU B TeUEHUE 7 AHEH U cOCTaBUiIa
JTUETUYECKHU-COaTaHCUPOBAHHYIO JTUETY.

Jlensb 1
3aBTpak
1. ITone3nnie OyTEpPOPOIBI.

NurpeaueHTsr:
e Osgcsnas kpyna— 40T
e JSitmo— 1 mr
o Kedup 2,5%-50r
e Cop—-40T
e [lomumop —100T

Htoro KBEXY 371.3/21.8/17.6/30.5

YTpeHHuii_nepexyc
1.JTro60ii hpyxT wnu siroast 200 T (s16510K0, TpyIa, aneabCuH, MaHIapUH, STOJIbI
3aMOPOKEHHBIE UIIA CBEXHE).

Nroro KbEXKY 94/0.8/0.8/19.6

O0en
1. KaprodenbHas 3amnexanka.
Cvecmb nonosuny npueomosnennoco. OcmanvHoe Ha 3a6mpa.

WNHrpenveHTsl:
e benpo unaeiiku— 250 r
e Kapropenr—400 r
e Jlyk peruatsiii—100 r
e Cwmerana 15% —60r
e Crip—40T



Hroro KBXY 481.5/34/21.3/37.8

JIHEBHOU EPEKYC

1.IloMu1OpBI ¢ MAPUHOBAHHBIM JIYKOM.

WNHrpenvieHTsr:
e Tlomumop— 200 mT
o Jlyk permuateiii— 50 r

Hroro KbXY 68.5/3/05/11.8
2. Xaeousr 30 T

Uroro KBXY 96/2.1/0.6/21

YoKuH
1.Pr10a B kitsipe.
Cwecmob NOJIO6UHY NPUCOMOBIIEHHOZO. Ocmanvroe nHa zasmpa.

WNHrpenveHTsl:
e benas priba (mo6as)—400 r
e Xnebus—30r
e Siino — 1 mt

Hroro KBEXY 321.9/37.6/13.3/10.8

ViToro 3a ek Kamopuit  benkos Kupo  Yrieronos
1433.2 99.3 54.1 131.5
Kanemmii  Marauit  Hox  ®ocdop Mens
0.9 0.5 0.00015 11 0.00123
Jlenw 2
3aBTpak

1.JIenuBbie BAapCHUKU C ATroJaMu.
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WNHrpenveHTsl:
e Tgopor2-5%—130r
e Myka (mrobast)— 60 r
e Siino — 1 mt
e Sromer—100T

Hroro KXY 466.1/ 37.4/9.5/ 55.1

YTpeHHuit nepekyc
1.JTro6oit dpyxT mnn sirosl 200 1 (s16710K0, IEPCUK, AOPUKOC, TPYIIIA, alleIbCUH, MaH 1A
ATrO/bl 3aMOPOKEHHBIE UJIN CBEXKUE).
Urtoro KbXY 94/0.8/0.8/19.6

O06en

1.KaprodenbHas 3aniekaHka.
CwecTh BTOPYIO TIOJIOBUHY MPUTOTOBJICHHOTO.
Uroro KbXY 481.5/34/21.3/37.8

2. JIro6wle oo 100 T
Hroro KBXY 11/0.7/0.1/1.9

Yoxun

1.Pw16a B kiIsipe.

ChecTh BTOPYIO TIOJIOBUHY MTPUTOTOBJICHHOTO.
Hroro KBXY 321.9/37.6/13.3/10.8
2. JIroOblie oBoru 200 r

Hroro KBXY 48/2.2/04/7.6

Kanmopuit  benkos KupoB  Yrneronos

Hroro 3a neHn 14225 112.7 45.4 132.8
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Kanpmuit  Maramit  Mox  ®ocdop Menp
0.9 0.4 0.00025 1.3 0.00220

3aBTpak
1.Kykypy3Has kaia sirogamMmu Uin GpyKTaMu.

HNnrpenuenTsr:
o Kykypy3nas kpyna —40 T
e Momnoko 2.5%— 100 r
o  ®pykTs! wim sroasl — 100 T

Uroro KBXVY 226.3/ 7/ 3.4/ 40.8

YTpeHHui_nepexyc

1.0Opexu (keurpto, MUHAANb, GYHAYK, TPELKHi) 25 T
Urtoro KbXY 162.8/3.8/15.4/2.4

2.Mlorypt Hatypanssiit 3.2% 150 r
Hroro KXY 112.5/6.9/5/10.1

3.JIro60ii ppykt unu siroast 200 r (s16510K0, TpyIIIa, aneIbCUH, MAaHAAPHUH, STOIbI

3aMOpOKEHHBIE UJIU CBEXKHUE).
Hroro KbXY 82/16/0.8/15
Oben

1.bensiium u3 kabauka.
Cvecmb nonosuny npu2omosieHHo20, OCMANIbHOE HA YICUH.
WNHrpenvieHTsl:

e  ®une kypunpi— 250 T

e KaGauok -500r

e Jlyk perruatsiii —80 1

o JSiino—1 mr

e Myka nenbHo3zepHoBas —40 r

Hroro KBXY 328.8/37.9/6.9/27.8



2. JTroOwie oBomm 100 ¢
Uroro KXY 24/1.1/0.2/3.8

JIHEeBHOM 1IepeKyc
1.PyneTuku u3 1MCTHEB cajaTta.

WNHrpenvieHTsr:
e Jluctes camara —50 T
e Cpip TBOpOXHBIN— 40 T
e Orypenr—100T

Hroro KbBXY 136.2/4.2/11/5.1

YxuH
1.bensmu 3 kabayka.
Cvecmb emopyio
NOJ0BUHY NPULOMOBTIEHHO2O.

Hroro KBXY 328.8/37.9/6.9/27.8

2.JIro0n1e ooy 100 ©
Hroro KBXY 24/1.1/0.2/3.8

" Kamopuin  benkos Kupo  VYrneronos
TOTOSAMEHE 14054 1015 49.7 136.5
Kanemii  Marauit  Hox  ®ochop Menp
1.0 0.6 0.00047 1.7 000125
Jlenv 4
3aBTpak

1. TBOpO’XKHBIE OJIAABH C HMIOKOJIATHBIM KPEMOM.
Mootcno pazodenums nonosuny Ha nepexyc
WNHrpenveHTsl:

e  Mosrkwuii TBopor— 150 r

o Siro— 1 mr

e Myka—60r

e Paspexumarens — 31
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e Kakao—-5r

e Momoko—100T
e Caxap—10r

e Sroner—100Tr

Htoro KBXY 600.9/29.5/17.9/ 79.7

YTpeHHui nepexyc

1. JTro60it dpykT mm siroael 200 1 (s16710K0, TpyIna, aredbCHH, MaHIapHH, ST0JIbI
3aMOPOKEHHBIC I CBEXKHE).
Hroro KBEXY 90/1.8/0.2/19

O6en

1.I'ocnayo.
Cvecmb nonosumny npueomosnenno2o. OcmanvHoe Ha 3a8mpa.
NurpeaueHTsr:

e Tlomumop —500 r

e Jlyk perryatsiit —70 T

e UYecnox-10r

e [lepern Gonrapckuii— 150 T

e 3enmenr— 10T

e Macno pacTUTENbHOE — O T

Hroro KEXY 127/4.8/3.4/18.3

2.Kypuna B xisipe.
Cvecmbo nonosumny npucomosienno2o. OcmanbHoe Ha YICUH.
WHrpenveHTsl:

e Siino — 1 mt

o ®une kypunpl — 220 T

e Myka nensHo3epHoBas — 20 r

e Macio pacTUTENBHOE — O T



Uroro KbXY 2259/30.3/8.1/7.7
JIHEeBHOM mEepeKycC

1.Opexu (keurpro, MUHAAIb, PYHIVK,
rpeukwuii) 15 r
Nroro KBXY 97.6/23/9.2/1.4

Vxxuna

1.Kypuna B xisipe.
Cvecmob 6mopyro noa08UHy NpU2OMOoBIeHHO20.

Utoro KBXY 2259/30.3/8.1/7.7

2.KapeHnbie oBoy.

WNHrpenvieHTsI:
e Kabauok —100T
e Ilepern 6onrapckuii— 50 r

Htoro KBEXY 375/1.2/03/7.2

Kanopuii  benkos KupoB  YrieBonos

Hroro 3a neHp
1404.9 100.2 47.2 140.9

Kaneimit  Marauit  Hox  ®ochop Menp
0.7 04 0.00035 1.0 000125

Jlenv 5
3aBTpak
1.I'peuneBas kaia c CbIpoM.
WNurpenuentsr:
e I'peunesas kpyna—/0r
e Cpp-20r
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Hroro KBEXKY 272.8/13/6.8/40.1

YTpeHHul nepexyc

1.®pyKTOBBIN canar.
HNnrpenuenTsr:
o  OpykTe! win sAroas—300 T
e orypr narypansssiii 3.2%— 80 T

Hroro KXY 141.4/3.9/2.8/235

Oben

1.T'ocnayo.

Cvecmb 6mopyio RONOBUHKY NPULOMOBIEHHOZO.
Hroro KBXY 127/4.8/3.4/18.3

2. KypuHBIE KEKCBI C CHIPOM.

Cvecmo NOJIOBUHKY NPpUcOmMOBJIEHHO20. Ocmanvhoe na YOICUH.

WNHrpenvieHTsI:
e  ®une kypuusl — 230 ©
e Crip-50T
e JSiino — 1 mr
e Cwmerana 15% —50r

Htoro KBEXY 285.1/36.4/14.6/ 1.7

JIHeBHOM nepeKyc

1.Canar 13 peAUCKH U OTYPIIOB.
WNHrpenveHTsl:

e Pemnc-100r

e Oryper— 150
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e (Cwmerana 15% —20r
e Caar v 3enedp — 50 T

Uroro KBXVY 100.5/3.8/5.41/9

2. Xaeousr 50 T
Uroro KBXVY 160/3.5/1/35

Vxxuna

1.KypuHBIE KEKCBI C CBIPOM.
Cvecmb 6mopy1o no108UHY NPUSOMOBAEHHO2O.

Htoro KBEXY 285.1.2/36.4/14.6/1.7

2.JTro0w1e ooy 200 ¢
Uroro KBXVY 28/1.6/0.2/5

Kanopuii  benkos Kupo  VYrieronos

Hroro 3a nenp 1399.9 103.4 48.8 134.3

Kanpnuit  Maramit  Mox  ®ocdop Menp
1.0 0.6 0.00015 1.2 0.00225

Jlenv 6
3aBTpak
1.IInpoxox u3 naBaiia ¢ sr0JaMu.

WNurpenuentsr:
e JlaBamr—110Tr
e TBopor 2-5%—-80r
o SluuHbIi Oca0K— 1 T
e Sromer—100T

Hroro KBXY 452.4/ 30.3/3.2/78.2

YTpeHHUH NTepeKycC
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1. JIro6oit ppykT mim siroast 100 T (16710K0, Tpyiia, aneabCuH, MaHIAPUH, STOIbI

3aMOpOKEHHBIE WIIU CBEXKUE)

Uroro KBXY 47/0.4/0.4/9.8

2.0pexu (kembro, MUHAAMb, QYHIYK, rperkuii) 10 T
Hroro KBXY 65.1/15/6.2/0.9

O06en

1.3anekanka u3 OaKiIaXaHoB.

Cvecmo NOJIOBUH)Y NPUSOMOBIIEHHO20. Ocmanvhoe na zaempa.

WNHrpenvieHTsI:

baxnaxxansr — 500 r
HNupeiika — 220 ¢
[Tomumop 200 r

JIyk permuatsiii — 100 ¢
Momnoko 2.5% — 200 r
Coip—-50Tr

Macino cauBounoe — 10 r
Myka mobas — 15 T

Hroro KXY 450/35.6/20.1/28.5

JIHeBHOM TIepeKycC

1.Canar 13 KanycThl ¢ KyKypy30Hu.

Cvecms NoJI0BUHY NPUSOMOBIEHHOO. Ocmanvnoe ocmasumos Ha 3aempa.

WNHrpeaueHTsr:

Kamycra 6enokoyannas — 150 r
Kykypy3a koncepBupoBanHnas — 200 r
Macino pactutenbHoe — 5 T

3enensp — 10T

Htoro KBEXY 103.8/3.7/3.1/15.1

VxuH
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1.KypuHble pyJIeTKH ¢ OBOILIAMH.
Cvecmb nonosuny npucomosnennozo. OcmanbHoe ocmasums Ha 3a6mpa.
1.Canar 13 KamycThl ¢ KyKypy30H.
WNHrpenvieHTsl:

o  Oune kypunoit rpyaku — 200 ©

e Cop—-40T

e Cwmerana 10%—50r

e [leper 6omrapckuii — 150 T

e Mopxkoss — 100 T

e Jlyk penuatsiii — 100 ¢

e Maco pacTUTeNbHOE — S T

Hroro KBXY 296.4/31.3/129/12.9

Kanopuii  benkos Kupo  VYrieronos

HToro 3a JeHb 1414.7 102.8 45.9 140

Kanpmuii  Marauit I71011 dochop Menp
1.2 0.7 0.00015 15 000163

Jlenw 7
3aBTpak
1.JIenuBast OBCSIHKA.
WNurpenuentsr:

e Oscanbie xJgomba —30 T

e  ®OpykThl WK aroasl — 150 r
e Worypr HaTypanbHsiii 3.2% — 200 T

Hroro KBXY 361.1/14.8/9.4/53.4

YTpeHHui nepexyc

1. JIro60# dpykt nnm siroast 100 r (s010K0, TpylIa, anelbcuH, MaHAAPUH, STOJbI

3aMOpOKEHHBIE UIIU CBEXUE)
Hroro KBXY 47/0.4/0.4/9.8



2 .Msrkwii TBopor 5% 100 r
Hroro KBXY 97/8.8/5/4.2

Ob6en

1. 3anrexanka 3 0akJIa)kKaHOB.

Cwvecmb 6mopyro nosi08UHKY NPUSOMOBIEHHO20.
Hroro KBXY 450/ 35.6/20.1/28.5

JIHeBHOM TIEepeKyc
1. Canar u3 KanmycThl ¢ KyKypy30H.
Cvecmb 6mopyro noa108UHKY NPU2OmMoeieHHO20.

Hroro KBXY 103.8/3.7/3.1/15.1

2.Kyc-xyc (wmm apyras xpyna) 30 r
Hroro KBXY 112.8/3.8/0.2/21.7

Vxxune

1.Kypunble pyJe€TUKHU C OBOILLIAMH.
Cvecmob 8mopyro noa08UHKY npu2omosaeHHo2o.

Hroro KBEXY 296.4/31.3/12.9/12.9

Kamopuit  benkos Kupo  Yrieronos

Hroro 3a nenp 1433 973 50.3 140.3

Kanpiuii  Maruuii Mon dochop Menp
1.0 0.4 0.00013 1.0 000120

Brisoa: 110 1aHHBIM TEOPETUYECKOM YACTH, I COCTABUIIA JTUETUYECKOE MEHIO, TJI€
noacuntaia u paccuntana KXXKbY u maccy Makpo- 1 MUKPO3JIEMEHTOB, KOTOpast
COOTBETCTBYET UX CYTOUYHOU HOPME.

npum.: KIKBY: K — kanopuu; B — 6enku; XX — xupbl; Y — yrnesoabl
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3akJIoueHue.

MukpoasaeMeHThI WM MaKpO3JIEMEHThI B OpraHU3Me MPOSBIIAIOT B3aUMHOE BIIHMSIHUE,
M30BITOK OJTHOTO 3JIEMEHTA MOKET BbI3BATh JE(MUIIUT IPYTOro, a AeQUIUT IPYroro
MO>KET BBI3BATh YCBOCHHUE CXOMXKETO [0 XUMUYECKOMY COCTaBy, HO UY>KOT0 JIJIst
OpraHu3Ma MUKpO- UM MaKpodJIeMEHTa, TaK Kak Bce B3auMOCBs3aHoO. [loaTomy nuiia
JI0JIKHA OBITh XOPOIIO COAJIaHCHPOBAHHON IO MUKPO- M MaKpPO3JIEMEHTHOMY COCTaBY.
CaBur Mex1y OTAEIbHBIMU MUKPO- WJIM MaKpO3JIEMEHTAMH NMPUBOAUT K MOCTEIIEHHOMY
Pa3BUTHIO PA3JIMYHBIX MATOJOTUH.

Ha nanHoe BpeMs B opraHu3Me uejnoBeka oOHapykeHo 81 XMMHYECKHI 31€MEHT U
OCHOBHBIM CTPOUTEIBHBIM MaTEPUAIIOM HAILEr0 OPTaHU3Ma SIBJIAIOTCS YETBIPE AIEMEHTA
— a30T, KHCIIOPOJ, BOAOPO, YIVIEPOA. 32 HUMHM CIEIYIOT TaKHE DJIEMEHTBI KaK: XJIOop,
drop, pocdop, cenen, kanuii, HATPUI, MarHUH, KaJbIIUHA, a30T, BOJOPO/ U KPEMHHH,
KOTOPBIE SIBIIIFOTCS CTPYKTYPHBIMH.

[ToaTomy B Oyaymiem oGpaiaiiTe 60JIbIIE BAlLIEr0 BHUMAHUS HA TO, KAaKyIO
OTPOMHYIO POJIb BBITIOTHSIIOT MHKPO- U MAaKPOAJIEMEHTHI B OPTaHU3Me

yenoBeka. Creaure 3a NpaBUIbLHON COATaHCUPOBAHHOCTHIO MUTAHUS U CTapalTECh
BBOJIUTH B CBOW €)KEIHEBHBIN PALMOH HATypaJlbHbIE MPOIYKTHI, OOTaThle MHKPO- U
MaKpO3JIeMEHTaMU.

W3y4yenHas muTeparypa o JaHHOMY BOIIPOCY MO3BOJIMIIA MHE COCTABUTh
cOamaHCUPOBAHHBIN PAIOH TUTAHUSI.

W3 BhIlIe CKa3aHHOTO S MOTY TTOATBEPAUTH TUIIOTE3Y, U CKa3aTh, YTO HEJIOCTATOUHOE UITH
M30BITOYHOE YIOTPEOICHNE HEOPTaHUUECKUX BEIIECTB, HA CAMOM JI€Jie IPUBOIUT K
npobyieMaM co 37J0pOBbEM (JI0Ka3aTeNIbCTBA MPUBEIEHBI B OCHOBHON TEOPETUUYECKOM
4acTH NPOEKTA).
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[Temepos I'eopruii IBanoBruy. MeTo/1bl HAYYHOTO UCCIENOBAHUS OPraHU3Ma
4eJioBeKa
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