TEMA: BioJjioriuae 3HAYeHHSA METAJTIYHUX i HeMeTaJIYHUX eJIeMEHTIB.
BIOJIONYHE 3HAYEHHA METANNIMHUX ENNEMEHTIB.

WMonn Hartpito Na* 6epyTb aKTUBHY y4acCTb y BOAHO-CONIbOBOMY O6MiHi Ta MigTpUMaHHi
KWUCNOTHO-TY>XXHOI piBHOBaru B opraHiami TBapuH i niognHu. BoHu € B eputpounTax i
nnasMi KpoBi, TpaBHUX cokax. MacoBa YyacTka HaTpii xnopuagy B KPoBi NOAUHN JOPIBHIOE
0,9 %. I3 TakMM BMICTOM L€l pe4oBMHM hapMaLeBTM roTytoTb i3i0N0OriYHMIA PO3UYNH, AKUNIA
BUKOPUCTOBYIOTb IK TUM HYacoBY 3aMiHy Msia3aMu KpoBi i BBOAATb XBOPUM 3a JOMNOMOIrO
KpanenbHULi BHYTPiLLHbOBEHHO.

[o6oBa noTpeba NoANHM Y L pedyoBumHI (KO HEMAE NPOTUNOKa3aHb) CTaHOBUTb 1-3 T.
fAK HecTaua, TaK i HagIMLWOK HaTPin Xopuay B XapyyBaHHI JII0ANHU WKIAAMBI ANna i
3p0poB'a. OCHOBHe f)Kepesno NOoHIB HaTpito AN opraHiaMy ntogMHU — KYXOHHa Cinb, y
He3HauyHilM KiNbKOCTi BOHW € B MOJIOL,i, TBEPAMX COPTax CUPY, MOPKBI.

Ponb HaTpito gna pocnvH 4o KiHus He BCTaHOBJIEHa.

Wonn Kanito K* Heo6xiaHi ANA )XMBAEHHA POCNMH, @ TaKOX 3aBXAN NPUCYTHI y KNiTUHAX
TBApPWUHHOrO OpraHiamMy Ta ntoanHU. OpraHiam JOpPOCOl NIOAUHU MICTUTb 6M3bKo 175
MoHis Kanito, a fo60Ba notpe6a B HUX JOPIBHIOE 6N13bKO 4 . MoHu Kanito No3uTuBHO
BMN/IMBAIOTb Ha PO6OTY CepLEBO-CYANHHOI CUCTEMMU, 3abe3MnedyroTb HopMasbHe
(bYHKLiOHYBaHHS M'AKMX TKaHUH (Hanpuknag, KNiTMH MO3KY i NeviHku), NigBULLYIOTb TOHYC
rnageHbknx M'asis. Baxnnee 3HayeHHA noHW Kanito BigirpatoTb y NigTpuMLi
aBTOMAaTU3My CKOPOYEHHSA CEpPLIEBOro M'sisa — Miokapga. Huabkuii piBeHb Kanito Moxe
BUKJIMKATN BTOMY, Cra3M M'A3IB.

OcHoBHI pxepena Kanito gnsa nrognHy1 nogaHo Ha MastoHky 87.

Man. 87. [)xepena Kanito ansa opraHiamy nogvHu

Ak 3a3Havanocb y § 30, HecTaya MOHIB LIbOro efnemMeHTa y r'pyHTi HeraTUBHO BMN/IMBaE Ha
PO3BUTOK POC/NH. PiCT CMOBINIbHIOETLCSA, JIMCTKN XKOBTIitOTb, M10AN CTalOTb MEHLLU
COJIOAKUMM, @ HaCiHHS ripLue NpopocTaE.

Wonuum Kanbuyito Ca> MicTaTbCS B yCiX TKaHMHaXx i piAnHax opraHiamy nogMHU, BOHU NOTPIOHI
AN HopMarbHOT po60TH M'A3IB Ta 3CigaHHs KpoBi. CKeneT xpebeTHUX, TBEPAI NOKPUBU
paKonoAibHMX Yepenax, MOJIFOCKIB, KOpann YTBOPEHi KanbLii opTrodocdaToM i Kanbuiv
Kapb6oHaToOM. TaKMM YMHOM, OFHIED 3 6IONOMYHUX PYHKLIN, WO NOTPebyE HAaNEXHOro
BMICTY KaTioHiB KanbLito B opraHi3mi, € onopHa ¢yHKUif. Haneaxnumsiwa QyHKUis
Kanbuito — y4acTb B YTBOPEHHI KICTKOBOI TKaHWHMU, L0 AN BALLIOro MOJIOA0ro opraHiamy
BKpaW BaxkimBo. [Jo6oBa Ao3a Kanbuito gopocnoi nioanHu ctaHoButb 450-800 mr.



° I'Ipmra,qaﬁre, AKe ABulle Ha3nBaroTb (IJOTOCMHT63OM Ta sIKe BiH Ma€ 3Ha4yeHHs.

be3 roHiB MarHito Mg* He icCHyBaB 61 3e1eHUI NIrMEHT POCUH xNopodin, a oTxe
npunnHnBecsa 6 GoToCUHTE3 Ha 3eMii.

B opraHismi ntoguMHu NoHU MarHito — yHiBepcasnbHUIN perynaTop 6ioXiMivHMX i
disionoriyHmx npouecis. BiH BXoanTb 40 cknagy hepMeHTiB, AKi KaTanisytoTb YNCNEHHI
6ioXiMiYHi peakuii. KaTioHn MarHito XXUTTEBO HEOOXiA4HI A/19 HOPMaNbHOIo
(dYHKLiOHYBaHHA HEPBOBOI CUCTEMMU NIFOAUNHW, 3a6E3MNEYEHHSI CTPECOCTIMKOCTI iT OpraHiamy,
nonepea)XeHHsa AenpecuBHUX CTaHIB.

3aranbHuin BMIiCT MarHito B opraHiami gopocnoi nioagnHmn 6nm3sbko 21-24 r. Motpeba
opraHiamy B MarHii cyTTeBO 36iNbLUYyETLCA Y NHOAEN NOXUONO BiKY, @ TAKOX Y pasi
disNYHNX HaBaHTaXXeHb, y CMOPTCMEHIB Mif, Yac TpUBanNuX N iHTEHCUBHUX TPEHYBaHb.

LLloaeHHa notpeba B MarHii gopocnoi nogmHu ctaHoBuTb 300-400 mr. s it opraHiamy
OCHOBHe Jpkepesio MarHito — »XopcTka Bofa i xapyoBi npoayktu (Man. 88). Cepefi HUX
HaMoBINbLUNIN BMICT NOHIB LbOro XiMiYHOro eNleMeHTa y NpoAyKTax pOCMHHOMO
NoxomyKeHHs (ropixu, NWeHNYHi BUCIBKK, 6OPOLLHO rpy6oro nomMeny, Kypara, CliMBu
(4opHocnuB), diHikuM, kakao (MOPOLLIOK), XNi6, 3eNeHb (LWNUHAT, NeTpyLUKa, canart, Kpin),
NUMOHMU, rpenndpyTK, cosi, CBiXI PpyKTM (0CO6MBO GaHaHW) Ta KaBYyHU, Kpynu (BIiBCSIHa,
MWOHsIHa, rpeYaHa), 6060Bi (KBacoss, Fopox), MOpCbKa KanycTa, Murgasnb, xansa
(coHsiwHUKOBa i TaxiHHa), A6NyKa, peBiHb, KanycTa 6pokoni). baraTi Ha MarHii kanbmapw i
puba (ocenepeLb, CKyMopisi Ta NpefCTaBHUKN POAMHN NOCOCEBUX), ANLSA | M'AICO.

Man. 88. [xxepena MarHito ans opraHiamy noavmHu

BionoriyHe 3Ha4yeHHs HOHIB PepyMy Fe* nonsrae B TOMY, LLO Lie NOH BXOAUTb A0 CKNaay
remMornobiHy, AuxanbHUX GepMeHTIB — LMTOXPOMIB, 6epe y4acTb Y NepeHeCceHHi KUCHIO Bif,
OpraHiB AuxaHHA A0 TKaHWH, @ BYrNMEKMCOro rasy — y 3BOPOTHOMY HanpsiMKy. [Jo6oBa
notpeba NoANHN Y LLbOMY eleMeHTi CTaHOBUTb BCboro 15-20 Mr. Ha nepLumnin nornag BoHa
BMAAETbCs MisepHoto. OaHaK HecTaya PepyMy BUKIMKAE HEAOKPIB'S (QHEMItD) —
3MEHLLEHHS KifIbKOCTi epUTPOLNTIB | reMornobiHy B KpoBi. AK HacNiAoOK — KUCHeBe
ronofyBaHHSA BCiX OpraHiB i TKAHWUH opraHi3my, Lo HeraTMBHO BM/IMBA€E Ha PO3yMOBY
BiANbHICTb | Pi3NYHY aKTUBHICTb.

bBaratumu Ha oHn Gepymy Fe* € npoayKTu, 306paXkeHi Ha MantoHKy 89.



Man. 89. NMpoAyKTu xapuyBaHHS, W0 MicTATb 6arato ®epymy
3a tabnunyero 13 03HanoMTeCh i3 BMICTOM DepyMy B pi3HUX Xap4YOBuX NPOAYyKTax
POCJIMHHOIO MOXOAXKEHHS1. 3'AACYNTe, SIKi Ta CKifIbKuU NPOAYKTIB 3 BUCOKMM BMICTOM Depymy
MOTPI6HO CrioXXnBaTH BaM, LL06 XxapyyBaHHS 6ys10 36a/1aHCOBaHUM.

Tabaunys 13

BmicT ®epyMy B xapuyoBuUX NpoAyKTax

MpoaykTh BmicT ?:ng;;(nr y 100 MpogykTh BmicTt d):ggxyl,( .:/;r y 100 r]
Mopcbka KanycTa 16 lpywa cBixa 2,2
Cosl (3epHo) 11,8 f6nyko cBixe 2,2
Fopox (3epHoO) 9,7 MeTpylwKa (3eneHb) 1,9
Fopixv 2,3-5 Kpin 1,6
WnuHat 6,8 bypsk 1,4
lpeuka agpuus 6,7 O6ninuxa 1,4
Xni6 dpopmoBui 3,9 KanycTa uBiTHa 1,4
BiBcsHi nnacTiBL, 3,6 LUnnwwnHa cBixa 1,3
YopHocnue 3 CMopoanHa 4YopHa 1,3
MwoHo (kpyna) 2,7 ManwuHa 1,2
KykypyassiHa kpyna 2,7 CyHunus 1,2




MpayoemMo 3 MeaintHMMKU pKepenamm

CknagiTb y po60oumnx 30LIMTax, 3a aHaNoriero 3 pO3rnsHyTor Tabnuuero 13, Tabnuuto 3
iHpopMaLiero Npo xap4yoBi NPOAYKTU TBAPMHHOIO NOXOAXKEHHS, 6araTi Ha Oepym.

BIONOrN4YHE 3HAYEHHA HEMETAJ1IIYHUX EJIEMEHTIB.
* Mpuragavite 3 10 knacy cknag 6isKiB, XUPIiB, BYrneBo4iB, ix 6i0/10riYHy posib.

[10 HeMeTaniyYHNX eNieMeHTIB, BMICT AKMX B OpraHiaMax BULLWKI, HiXX MeTaniyHuX, Hanexartb
OkcwureH, ligporeH, KapooH, HitporeH. Lli xiMiyHi enemeHTn BXxoasaTb A0 cknaay 6ionoriyHo
BaXXJINBUX OpPraHiyHMX Cronyk.

O H, C, N — enneMeHTU-opraHoreHu.

bionoriyHa ponb OkcureHy. 3-NOMiXK pPi3HUX XiMIYHUX enleMeHTiB OKCUreHy Y XXUBI NPUpPOAI
Hanbinblle, agke BiH BXOAMTb i 4O CKaAy XXUTTEBO BaXX/IMBUX OpraHiyHUX Cnonyk, i Ao
CKNagy HannoLWNPEHILOI HEOPraHiYHOT pe4YOBMHM OpraHiamMiB — BoAuW. 118 6inbLoCTi
YKMBUX iCTOT XXUTTEBO HEOOXiAHOK crnonykoro OKCUreHy € KUCEHb, SIKUIN 6epe y4acTb Y
Pi3HMX BMAax 06MiHYy pe4YOBMH B KNiTUHaX. 3aBASIKM KUCHIO B OpraHiamax Bif0yBaeTbCs
OKWCHEHHS BiNKiB, XXUPiB, BYrNeBOAIB, AKe CYyNpOBOAKYETbCA BUBINIbHEHHAM eHepril A5
3a6e3MNeYeHHs XXUTTELIANBHOCTI OpraHi3miB. Y CNOKOI opraHiamM fopocnoi NAnHN
cnoxusae 1,8-2,4 r KNCHIO 3a XBU/IMHY. JltoaMHa NpoTAroM ofHiel goou cnoxmnsae 720 gme,
a NpoOTAroM poKy — 6/IM3bKO 262,8 M? KUCHIO.

bionoriyHa ponb Kap6oHy. Kap60H — CTPYKTYPHMIN KOMMOHEHT YCiX OpraHiyHnX Cnonyk, 3
AKNX CK1afaroTbCs XUBI opraHisMu. 115 poCNnH BiH € TaKOX e/1IeMEHTOM >XXUBJEHHS,
afiXke BYrNIEeKMCNNi ra3 — peareHT ¢hoTocuHTesy. B opraHiami ntogmHmn kap6oH(IV) okeupg,
LLIO YTBOPKOETbLCA Nif YaC OKUCHEHHA OpraHiYHUX CrosyK, CTUMYIOE AUXallbHUM LIEHTP,
peryntoe 3HayeHHs pH KpoB.i.

B opraHismi ntogmHu Ha Kap6oH npunagae 18 % Big macu Tina. OCHOBHe gyXepeno
Kap6oHy — )ka, o cknaay Kol BXoAsATb 6inkun, Xxmupu, Byrnesogu. [lo6osa notpebda B
Kap60oHi He HOpMYETbCS, ane iICHYTb HOPMW CNOXMUBAHHSA OPraHiYHUX CMONyK, A0 CKnagy
AKMX BXOAUTb Kap6oH.

* [puragavite 3 6ionorii crniBBigAHOLIEHHS GINIKIB, XUPIB | ByrneBogiB y payioHabHOMY
Xapy4yBaHHI.

bionoriyHa ponb HitporeHy. OpraHiamu He MOXyYTb icHyBaTu 6e3 HiTporeHy. BiH BxoanTb o
cKnaZy aMiHOKUCNOT i 6iNKiB, AKi BUKOHYOTb pi3HOMaHITHI QyHKUii. JediumTt HiTporeny
MOXXe NPU3BECTN A0 3HAYHMX pPO3NafiB Yy CTPYKTYPI i GYHKLiSIX OpraHisMy o4MHN,
30KpemMa ancTpodii.

OcHoBHe gxepeno HitporeHy ansa nogMHNU — NPOAYKTU POCTIMHHOIO | TBAPUHHOIO
NOXOAKEHHS, O MICTATb BiNKMN.

Mpo 6ionoriyHy ponb HiTporeHy B pOCNMHHUX OpraHiaMax BU Ai3HannCb, BUBYAKOUM
fobpuea.

bionoriyHa ponb ®ocpopy. Dochop 6epe ydyacTb y 6aratbox PisionoriyHux npouecax. BiH
BXOAUTb A0 CKNagy HYK/IeIHOBUX KUCIOT, AKi, iIK BaM BiJOMO, PeryntoroTb PiCT i pO3BUTOK



KNiTUH, 3a6e3rneyytoTb 36epiraHHs i BUKOPUCTaHHSA reHeTUYHoI iHpopMmadii. MogibHo ao
Kanbuito, Dochop He3aMiHHMI B YTBOPEHHI KiCTKOBOT TKaHWHW, a Wwe docdop 3abesnedye
3[0pOB's iceH i 3y6iB, BNMBae Ha pob0Ty HUPOK i cepus, 6epe yyacTb y npouecax
HaKOMUYEeHHs Ta BUBIJIbHEHHSA eHepril B KJiTUHaX.

* [Mpuragavite 3 6ionorii AT® — ageHo3nHTprnopToocpaTHy KUCIOTY.

bionoriyHa posnb rasnoreHiB. [anoreHn € XXMTTEBO BaXX/IMBUMU MiKpoenieMeHTaMu
OpraHiamy JIf0ANHU, NPOTe BiAXUTEHHS IXHbOr0o BMICTY Bij HOPMU BUKJIMKAE Pi3Hi
3axBOPHOBaHHS.

®nyop BxoguTb A0 CKNagy 3y6HOT eMarni, KiCTOK, HirTiB, BOMOCCS. Woro oHu HagxoasTb Ao
OpraHiamMy 3 NMTHOIO BOAOLO, Y pasi iX He[oCTadi BUHMKAe 3aXBOPHOBaHHA 3y6iB — Kapiec.
Y HopMi 1 n Bogu MicTUTb 6n3bko 2 Mr dnyopy. Boay 3 HUXYMM BMiCTOM (BTOPYHOTb, AN
nNpodinakTMKN Kapiecy KOpMCTYHOTbCA creliaibHUMn GayopoBMICHUMU 3yOHUMU
nactamm.

XiMiYyHMIA eneMeHT XI0p NPUCYTHIN B opraHiamax y ¢dopMi xnopua-aHioHie Cl. BoHu 6epyTb
yyacTb y niagTPUMaHHi pH y KniTuHax i 6ionoriyHunx pigmHax, NpoBefeHHI HEPBOBUX
iMMY/bCiB, YTBOPEHHI LLTYHKOBOro COKY, MacoBa 4acTKa rigporeH xnopuay y AKomy
JopiBHIoe NnpnbnnsHo 0,3 %. Y pasi He[OCTaTHLOrO BMICTY MO0 Yy LUYHKOBOMY COLli
NoAnHa MOXKe 3aXBOPITU Ha racTpuT. Pa3oM 3 noHamu Kanito i HaTpito aHioHn Xnopy
NiATPUMYIOTb OCMOTUYHWUIA TUCK | PeryntoroTb BOAHO-COIbOBUIN OOMIH.

OcHoBHi fyxepena Moay i Xnopy intoctpye MantoHok 90.

Man. 90. I>xepena Woay i Xnopy ans noanHmn

B opraHismi ntogmHu BpoM MiCTUTbCA Y KPOBI, HUPKaX, NeYiHLi, Hahbinblle Noro B KiTUHaX
MO3KY. BiH peryntoe HepBOBY AisNbHICTb. Bif HecTayi bBpoMy BUHMKalOTb NigBuULLEHa
ApaTiBNNBICTb, 6E3COHHS, HEBPO3MW.

B opraHismi ntognHmn mictutbca Big 12 go 20 mr ﬂogy, npu4yomy 6binblLua Koro YyacTuHa
CKOHLeHTpOBaHa B LUMTOMNOAIOHIV 3an03i y CKagi FOPMOHIB TUPOKCUHY i
TPUAOLOTUPOHIHY. Lie BUCOKOAKTUBHI MOAOBMICHIi FOPMOHM LMTOMOAIOGHOI 3211031, SIKi Ha
KNITUHHOMY piBHI BNNMBaKOTb HAa MeMBpaHHi npouecu, MiTOXOHAPIT, | AAP0, 06MIH 6inKiB i
ninigis, HepBoOBY cUCTEMY. YHAcCNiAOK HecTaui l7lo,u,y B LliTeN i LOPOCNMX PO3BMBAOTLCS
Ba)KKi 3aXBOpOBaHHS, 30KpeMa 6asefoBa xBopoba. LLlo6 YHUKHYTH LIbOro B MiCLLEBOCTSX



3 HU3bKUM BMiCTOM Moay B IpyHTi Ta MOBITPI, CNOXMBAIOTb 104,0BaHy KYXOHHY Ciflb, LU0
MiCTUTb fo6aBku Kanin noguay Kl aéo kanin nogaty KlO,, a Takox pi3Hi xapyoBi 06aBKM
(nMnBHI ApbkAXi, BUCIBKM).



