


BumamuHbi - amo
He3aMeHUMbIe
op2aHu4ecKue
MUKPOKOMIMOHEHMbI Nuwiu
A. JleHUHOXxep.

BUTaMUHBI.

HU3KOMOJSEKYNSAPHbIE OPraHn4yeckKne
coeaunHeHus

HeobxoanMbl A HOpMaribHON
XNU3HEOEeATENbHOCTN OPraHN3MOB
BbIMONMHAT QYHKLNN:

- KaTanmTU4ecKkyto

- PETYNATOPHYIO




BUM. /UHBbI.

BOAOPACTBOPUMbIE XUPOPACTBOPUMbIE BUTaMUHOMNOOOOHbIE



OCHOBHbIMU UCTOYHMKAMN BUTAMUHOB ABMNAIOTCS
nnileBble NMPoAYKTbl PACTUTEJIBHOIO U 2KMBOTHOTIO
NMPOUNCXOXKOEHUA.

Oco6eHHO boraTtbl BATaAMUHAMM: FPELIKUE OPEXMH,
TbIKBEHHbIE U NOACONMHEYHbIE CEMEYKUN; KOMMOTbI, CUPOnbI,
COKW, MOJOKO; 3eNneHblX ropoLlek, KapTodoernb, MOPKOBb,
YeCHOK; NeYeHb, roBsignHa, CBUHUHA; cemMra, QOpeErb;
S1010KN, NIMMOHBI, KUBW, rpaHaT, baHaHbl

Takke BUTaMUHbDI NnoJiyvaroT nytTem XmMmn4yeCKoro CUHTe3ad



AHTUBUTAMUHDbI -
M3BECTHbI NOYTU ONA BCeX BUTAMUHOB.

OCHOBHbIE aHTAaroHUCTHI coaoepxXartcCd B
NMULEeBbIX MPOAOYKTax, MeAUKaMEHTaAaXx,
XUMNYECKNX COEONHEHUAX, SKOJTOTUHECKUX

doakTopax.
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BUTAMUH B (naHTOTeHOBas KWUCMNOTa, aHTUAEPMATUTHbIA BUTaAMMUH) -
C9H1705N

[MaHTOTEHOBag kucnota (D (+) — 2, 4 — guoken — 3, 3 — aumeTunodyTupun — B —
anaHnH) OTHOCUTCSA K rpynne BuTamMnHoB B. Ee Ha3BaHMe B NepeBoe C rPEYECKOro
o3HauvaeTt "nosctoay”. ButaMmmHHon akTMBHOCTBLIO 06nagaet Tonbko D — nsomep.

ButammH B - aHTugepmatuTtHblin BUTaMUH. Tak Xe Ouornormyeckass porb
NaHTOTEHOBOW KUCIOTbl onpegenderca ydyactmemMm B NOCTpoeHne KodpepmeHTa A —
YHMBEpPCAnbHOro akuentopa W MnepeHoCYMKa KUCMOTHbIX [pynn, 0OCOBeHHOo
alueTUNbHbIX.

[TaHTOTEHOBOW KUCIMOTOM OCODOEHHO 6oraTbl MeYeHb, NOYKU, AUYHBIA XKENTOK,
MKpa, a TakkKe LBeTHas Kkanycrta, NnoMuaopsbl, KapToderb, 3epHOBbIE, apaxmnc, Kpome
TOro, OHa CUHTE3NPYETCH MUKPOIIOPOM KULLIEYHUMKA.

OpgHako B criyyasix pasBMBLLErNOCA aBUTaMUHO3a Habnogaetca bbicTpas
YTOMIIAEMOCTb, FOSIOBOKPYXEHMe, OepMaTUTbl, NOPaKeHUs! CITM3UCTbIX O0DOMNOYEK,

HEBPUTLI, 3pUTENbHbIE HApPYLUEHMA (OO0 MOSIHOM CNenoThbl), XenyaoYHO-KULWEYHbIEe
paccTponcTaa.
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\’ BUTAMUWH B

(CH;,);,NCHZCCHZ?I 0 (KapHUTUH) —

XuUMUYecKkasi NpMpoaa v HEKOTOPbIE CBONCTEA:
OcHoBHbIE NpeacTaBUTENN
3 — Okcn — 4 — TpumeTun - MacnsHasi KMcrnoTa, opraHudeckas
asoTcoaepkallas Kncnota.
OcHoBHas ponb B OpraHM3Me YeroBeka
CnocobCcTBYET NEPEHOCY XUPHbLIX KACAOT B MUTOXOHAPUN 4epes
MUTOXOHAPWanNbHyt0 MemOpaHy. daktop pocTa (BUTAMMH) HEKOTOPbIX
HaCEeKOMbIX.
OCHOBHbIE NPUPOAHbIE NCTOYHUKU
Haxogutca rnaBHbIM 00pa3oM B  MbIWLAX KUBOTHbIX.
NcTOuHMKaMn KapHUTUHA B NUTAHUK YenoBeKa SABMNSAKTCA APOXCKU, MSICO,
NnevyeHsb.







BUTAMMH B2 (pu6odnasuH)-C17H20N406

XumMmuyeckasi npnpoaa n HEKOTopblEe CBOWCTBA;

OcHOBHbIE NpPeACTaBUTENN
PubodnasuH, nnm aumeTun — pubutmnn — nsoan - IokcasuH; nnoxo pacTBOpPSETCS

B BoAe, Nod AeUCTBMEM COSTHEYHOrO CBETA DbICTPO paspyLlaeTcs, ABMSETCA O4HUM
N3 Hanboree LWNMPOKO pacnpoCTpaHEHHbIX BUTAMUHOB.
OcHoBHas ponb B opraHn3me
Yyactyert B perynsauum OBP (okncnutenbHO-BOCTaHOBUTESbHbBIX peakuuin), obmeHa
XNpoB., 6enkoB 1 yrneeoaoBs, B Nogaep>KaHum HopMarbHOW 3pUTESTbHON PyHKLUUN
rnasa, BXoOWUT B COCTaB 3pUTENbHOro Nypnypa, 3awmilas ceT4yaTtky oT Bpe4HOro
aenctensa YO - nsnyvyeHud, BmsieT Ha pocT U passuTue nroga pebeHka.
OcCHOBHbIE NPUPOAHbLIE UCTOYHUKN
PubodnaBuH cogepXmntcsa BO BCEX KMETKaX XXUBOTHbLIX U paCTEHUN, HO NULLIb
HEMHOrne NpPoayKTbl ABAAKTCS 60oraTblMM UICTOYHUKAMKU JAaHHOIO BUTaMUHa.
Haunbonbluasa KoHUueHTpauma pnbodriaBnHa oOHapyXMBaETCS B APOXKaAX N NEYEHN,
HO Hanboree pacnpoCTPaHEHHbIMU ANETUYECKUMN UCTOYHMKaMU pubodonaBunHa
SABMAKTCA MOSIOKO U MOSOYHbIE NPOAYKTbI, MACO, Si1La, OBOLLN M 3ereHb. 3epHa
311aKoB, XOTH U cogepKaTt He CINULLIKOM MHOro pubodnasunHa, ABSIOTCA BaXHbIMU
NCTOYHMKaMW OaHHOro BUTaMuHa Aang TeX, Y KOro 3fiakoBble COCTaBNAT OCHOBHOW
KOMMOHEHT NULLEBOro paumoHa. ButammHusnpoBaHHaa Myka n MyYHble N3Lenus
NO3BOMAKT NOSyYaTb 4OCTAaTOMHOE KONnyecTBo ButamuHa B2. PubocnaBuH us
XMBOTHbIX MPOAYKTOB yCBaMBaeTCA Nyyllue, YeM U3 pacTUTESIbHbIX
MCTOYHUKOB. B KOpOBLEM, OBEYLEM U KO3bEM Morioke He MeHee 90%
pubodonaBmHa HaxoamMTca B cBobogHOW bopme, B OOSbLUMHCTBE APYrMX NCTOYHUKOB
OH ODHapyXMBaeTcsl CBA3aHHbIM C benkamm.




BATaMUHOM PP, HUKOTMHOBOW KUCITOTOU
'ONYECKMMUN CBOUCTBA

UTEMBHC OEWUCTBYET MpU I

/1 Xenynka, oBeHa

NTa AeMbli
NHS ] ViEnEL:

o HY
ynydlaeT WeBOAHbIM ODMEH, NOMNOXI
Max , PV I3BEHHOW 00!

&

KVILIJKM I/LSHTepOKOJ'IVITaX PU 3a60ne aHNAX NeYeHn

aI-OLIiI/IX paHax n A3Bax, OKasbIBa€T Co AdAlowee cpeancTso.

HOCTb paBHa 18 M.
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BUTAMUH B4 (xonuH) — (CH3)N+CH2CH20H CI -
XnMumyeckas npupoaa 1 HEKOToOpble CBOUCTBA:
OCHOBHbIE NpeacTaBUTENN
ButamuH rpynnel B, aMMHOSTUNOBLIN CMIMPT, CoOAepKaLllnn y atoMma a3oTta Tpu
METUINbHbIE rPyNMbl, XOPOLLO PpacTBOPUM B BOAE U CnUpTe.
OcHoBHas ponb B opraHnu3mMe YernoBeka
BxoauT B cocTaB BaXXHeEWLWLEro HeMpomeanaTtopa auetunxonmia. Obnagaer
BblpaX€HHbIM NTMNOTPONHbLIM JEUCTBUEM.
OCHOBHbIE NPUPOAHBIE UCTOYHUKU
ICTOYHUKOM XOrnmnHa B NUTAHUK YeroBeKa ABNAITCSH NeYEHb, MOYKMN, MSCO,
sanua, pblbHbIE NPOAYKTbI, KanycTta, 3epPHO, 3ePHOBbIE NPOAYKThI, APOXKMN.
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BUTAMUH I

— y4yacCTBYET B YrneBogHOM U
XMPOBOM OBOMEHE N B CUHTE3E aLETUIIXONNHA, CTUMYNUPYET
obpasoBaHMe KOPTUKOCTEPOMOOB N paboTy HagnovYeyHmnkoB. CyTovHad
notpebHocTb paBHa 10-12 wmr.

)




BATAMWH B6 (nnpunaokcuH) - CEH10NO3

TepMnH BUTamMnH B6 nnmn nupnaokcuH (3 — okcunupuamHa) ncnosib3yeTcs
anga o6o3HavYeHus Lenoun rpynnbl POACTBEHHbLIX BELLECTB, B3aMO3aMeHSEMbIX B
npouecce mMetabonmama, a UMEHHO: NUPUAOKConN (CnupT), NnMpuaokcans (anbaerva)
N nMpugokcammH (amuH). Bce popmbl OTHOCUTENBHO CTAaOUNMBHBI.

UenoBek u apyrve npumathbl N9 yOOBNETBOPEHUS NOTPEOHOCTEN CBOETO
OpraHM3Ma Hy>XJaltTCA BO BHELLHUX UCTOYHMKaxX BUTaMnHa B6, noctynatoLuero

BMECTE C NULLEN. YYacTBYET B peakLMax CUHTE3a U pacLiensieHns aMMHOKUCIIOT,

obmeHe nNunnuaos.

B nuweBbIx npoaykTax BuTammH B6 obbi4HO cBA3aH ¢ 6enkamu. [Nupmnagokcorn
0oOHapyXMBaeTCs B pacTeHUsIX, a NMpUAoKcanb U NIMpUaoKcaMnH 0bHapyXnBatoTCs
B )XMBOTHbIX TKaHsX. [1peBOCXOAHBIMU NCTOYHUKAMWN NMUPUOOKCUHA SBMAKOTCS
LbINNATa, KOPOBbS MEYEHb, CBMHUHA U TENATUHA. XOPOLUMMN UCTOYHUKaAMMU
NMPUOOKCUHA TaKxKe SBMAKTCA BETYMHA U pbiba (TyHew, dpopenb, nanTyc, cenbib,
N10COCbL), OpeXu (apaxuc, rpeuknin opex), xneod, Kpyna 1 uenbHble 3epHa 3/1aKkoBbIX.
B uenom oBowwn 1 ppyKTbl 4OCTATOYHO OeHbl BUTaMnMHOM B6, XOTa HEKOTOpbIE 13
NPOAYKTOB 3TOrO Kfiacca cogepkat NMpUOOKCUH B BECbMa 3HA4YNTENbHOM
KOSIM4ecTBe, B YaCTHOCTM dpaconb, LBeTHad KanycTa, 6aHaHbl 1 U3KoM.
He3HaunTenbHOe KoNMYeCcTBO BUTaMnHa B6 MOXeET CMHTE3NpOBaTLCA KULLIEYHBbIMU
bakTepuamn.
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BUTAMUH B12 (umaHokob6anamuH)-C63H88N14PCo
Xumuyeckasa npupoaa n HEKOTopble CBOMNCTBA;
OcHoBHbIEe NpeacTaBmTENny
ButamnH B12 oTHOcuTCA K rpynne kobansrocoaepxalimx KoppuHonaos,
N3BECTHbIX Kak kobanamuHbl. Hanbornee BaXXHbIMM B OpraHM3Me 4erioBeka
KobanamMmmHamm aBnsTCA rMapokcnkobanaMmuH, ageHo3unkodanammH m
MeTunkobanamuH, nocrnegHne asa npeactaBnsaoT cOOON akTUBHbIE (POPMbI
KobepMeHTa.
OcHoBHas ponb B OpraHn3me
dakTop pocTa U CTUMYNATOP reMornoa3a (KpoOBETBOPEHUS), yHaCTBYET B
CUHTE3€ aMUHOKUCIIOT, OKa3bIiBaeT braronpuaTHoOe BAnUsiHUE Ha OyHKUUN NEYEHN,
HEPBHOW CUCTEMbI, aKTUBUPYET NPOLIECCbl CBEPTLIBAEMOCTU KPOBU, OOMEH
yrrneBoaoB U nunnaos.
OCHOBHbIe NPUPOAHbLIE UCTOYHUKN
ButamuH B12 cooepXutca npenmyLLecTBEHHO B MPOAYyKTaxX XUBOTHOIO
NPOUNCXOXOEHUSA, B OCOBEHHO OTAENbHbIX OpraHax (neyYeHb, NoYKK, cepaue, Mo3ru).
Opyrum BaXKHbIM NCTOYHUKOM BUTaMnHa B12 aenatoTca pblba, anua n MosioYHble
NPOAYKTHI.
KuweyHble 6akTepnn CUHTE3NPYIOT BUTaMUHA B12, HO B OBbIYHbLIX YCIOBUSX
OCYLLECTBNAIOT 3TOT CMHTE3 B TEX 00NacTsX, rae BcacblBaHME HE MPOUCXOOMT.




NAHTAMOBAA KUCJIOTA
NMaHramaT Kanbuusa - ButamuH B15
[TaHramoBas kucnota BblgeneHa B 1951 Kpebcom 13 abpmnkocoBbIX KOCTOYEK.
Okasanocb, YTO OHa LMPOKO pacrnpocTpaHeHa B MULLIEBLIX NPOAYKTax
PaCTUTENLHOIO U XXMBOTHOIO NPOUCXOXAOEHUSA, 3TUM ODBACHSETCSA ee Ha3BaHue
(maH — Bctogy, ramm — cems). B 1955 Kpebc onpegenun ee xummnyeckoe
CTPOEHUE U OCYLLECTBUIT CUHTES.

[MaHramar kanbumsa obnagaeTt CUIibHbIM aHTUTMIOKCUYECKUM 3COEKTOM, NOITOMY
rmaBHad obnactb NpUMeHeHUs rnpenapara — fnevyeHne cepaeyHo-CocyancTbIX
3abonieBaHnI, CBA3aHHbIX C HELOCTATOYHOCTLI OKUCIINTESTIbHOro obmeHa. OH

OKasblBaeT CTUMYNUpYIoLLiee BIIMAHME Ha OblXxaHue cepaeyHon Mbiwubl. [aHramar
Kanbunsa nokasaH npu neyvyeHnm NpucTynoB CTEHOKapANU, HAapyLLEeHUSaX putMa

cepgua, TaK Kak yny4liaeT KopoHapHoe KpoBoobpalleHne. ABnasach
9 PEKTMBHLIM CPEACTBOM MpU fie4eHn BOSbHbIX, CTpadatowmx
rMNepToOHNYecKon 6oresHb, ObLLMM aTepOoCKIIepo30M, OH OKasbiBaeT

NOSIOXKNTESTbHOE BIUSIHWE Ha NUNUAHbIM 0bMeH. [NaHramoBasi KUCnoTa BrNSIET Ha

JoyHKUMOHarIbHOe COCTOSAHME HaANo4Ye4YHNKOB, NMOBbILAA NPOAYKLMIO FOPMOHOB.
Xopolune pesynstatbl NOyYeHbl NpU NeYeHnn paga KoXHbIX 3abonesaHuim,
HEKOTOPbIX TOKCMKO30B.



bumamy €

— UrpaeT BaXXHYo
PoOrb B XU3HEOEesATENbHOCTU OpraHM3mMa. Y4acTBYET B
perynnpoBaHnn OKUCNNUTENbHO-BOCCTAHOBUTENbHbIX
npoLeccoB, YrneBogHOro obMeHa, CBEPTbIBAEMOCTN KPOBU, B
pereHepaumn TkaHen n B 06pasoBaHnUM CTEPOUOHbBIX
FOPMOHOB. Y4acCTBYET B CUHTE3€E KomnareHa n npokonnareHa
N B HOpManmaauyum npoHmuaemocTn kanunnapos. CyTo4vHas
notpebHocTb paBHa 90 wmr.
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AckopbuHOBasa KUCNOTa




pumamur )

ATaMMH D oTHOCUTEnbHO YCTOMYMB B MPOAYKTaX; XPE
a 1 NpoLecc NpUroToBIIEHNS MULLIM OKa3bIBAOT HE3HAYMTE
“Ha ero akTMBHOCTb, XOTS B BUTaMWHW3MPOBaHHOM
40 % pobaeBneHHoro BuTamumHa D MoXxeT ObiTb yTpa
'€ CBETOBOIO BO3OEUCTBUSA.
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BATAMUH P (bnocgnaBoHonabl) — BUTaMUH NMPOHULLAEMOCTM.

BellecTBa, B OCHOBE CTPOEHUSA MOSMEKY KOTOPbIX NEXUT CTPYKTypa dhriaBoHa
(XxpoMmoHa). OCHOBHble NPEACTABUTENN — KaTEXWHbl, XalKOoHbl, OUrMOPOKaNXOHbI,
doraBuHbI, or1aBOHbI.

ButamnH P BbI3bIBAET MNOBLILLEHME PE3UCTEHTHOCTM KannUIApPoOB U CHKEHWE
MX npoHuuaemoctu. ButammH P npegoxpaHseT ackOpOMHOBYIO KUCMOTY OT
OKUCIeHUs.

NcTtoyHukn ButammHa P Ona 4enoBeka — JIMMOHLI, anefbCUuHbl, 4YepHas
CMOpOAMHa, BUHOrpag, LUMMNOBHUK, A0MokM, 4YepHonnoaHasd psabuHa, 3emnsiHuka,
MarnuHa, 3efeHble NMUCTbSA Yas.

MUOUHOSIUT (MHO3NT, ME3OMHO3UT)

NMHO3UTbLI, uuknnyeckne LwecTuaTtoMHbIE CNUPTbl, O6nu3kue no
XUMUYECKMM CBOMCTBaM MOHocaxapugam. Muo (Me30) MHO3UT pacnpoCTpaHEH B
pacTeHusix B coctaBe oUTMHA; BUTaMUH OS1I9 MHOTMX OPraHn3mMoB.
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BUOTUH (Butamunu H)- C10H1603N2S
XumMmnyeckaa npupona M HeKOTopble CBOUCTBA;
OcHoBHble NpeacTaBuTeNu

B1OTUH - BOOOPACTBOPUMBIN YIleH rpynnbl BUTaMUHOB B, Nnpon3BoaHoe
BanepmaHoBON KNCNOThI, M3BECTHLIN Takke rnod HassaHUAMU BUTaMWUH H, BUTaMuH
B8 n kopepmeHT R. XOTA CyLLECTBYIOT BOCEMb Pa3fnyHbIX OpPM BUOTUHA, TOSMBbKO

OofHa N3 HUX, a UMEHHO, D-ONOTKH, BCTpeYaeTcs B NPUPOAHbLIX COEANHEHNAX U

NPOSABNSAET NOSHbIN CNEKTP 6BUONOrM4eckon akTUBHOCTN.
OcHoBHas ponb B OpraHu3Me.

KodepmeHT, ydacTeyowwmin B peakumax nepeHoca CO2 K opraHNYeCcKuUM
COeNHEHUSAM, Hanp. Npy DNOCUHTE3E XKUPHBLIX KUCNOT. HepoctaTtok OnoTuHa
BbI3bIBAET rNaBHbLIM 06pa3oM NOpaxXeHNsa KOXM.

OCHOBHbIE MPUPOAHbLIE UCTOYHUKN
B manbix konnyectesax 6UOTUH obHapyXneBaetcs B 60MNbLUNHCTBE NULLIEBLIX
npoaykToB. Hanbonee 6oratbiMmn €ro NCTOMHUKaMK SABNSOTCA OPOXOKU, NEYEHb U
NOYKN. Takke MHOIo ero CoaepXnTca B SMMHOM XKeNTKe, CoeBbIX 60bax, opexax u
Kpynax. [lJaHHble, Nofy4YeHHblE B 9KCNEPUMEHTAX Ha XXUBOTHbIX, JEMOHCTPUPYIOT,
4YTO BUonornyeckasa 4OCTYNHOCTb OBUOTNHA BapbMPYETCS B 3HAYMTENbLHbLIX Npeaenax.
MwukpoopraH1u3mbl, BelpabaTtbiBaloLLne GUOTUH, HAXOOATCA B TONICTOM KULLIEYHUKE,
HO porb U MacluTab ero aHTepanbHOro cMHTE3a BO BCEM MeTabonname BuoTnHa He
N3BECTHDI.




OPOTOBAA KUCJIOTA, nponssogHoe NMMpUMUONHOBOIO OCHOBaHUS
ypauuna. CooepXxmnTtcs BO BCEX XUBbIX KNeTKax, y4acTByeT B BMOCUHTE3E
AMPUMNONHOBBIX HYKNeoTuaoB. CTUMYNMPYET POCT PAaCTEHUN N XXUBOTHbIX;
NPUMEHSETCA B MEAULIMHE NPU HapyLLIeHUsax 6enkoBoro oomeHa.
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BUTAMUH U (S- meTUNIMETUOHUH) \/\/

S- METUITMETUOHUHCYITbOHUNXITOPUL,

[JoHOp MeTunbHbIX Trpynn B Mpouecc Ouonorn4yeckoro MeETUNUPOBAHUA U
TpaHCMETUNNPOBaHUS, OKa3blBaeT SIMMNOTPONHOE NOAOOHO XOSMHY.

NcTouHMKOM [Onda 4enoBeka SABMSETCA COK KanycTbl, Kaptodens, noMuaopsbl,

cenbaepen, Cblpble OBOLLIN.
JINNMOEBAA KUCJIOTA (TUoKkTOBasi KMCnorta) -

MoHokapboHoBas cepocogepxallas kucnora, 6, 8 — [InooktaHOBasa KMcroTa, XOpoLlo
pacTBopMMa B BOOE N B OPraHNYECKUX pacTBOPUTENSIX.

OkasblBaeT MNofIOKUTENBLHOE OEUCTBME HA WHTEHCUMBHOCTb OCHOBHOIMO OOMeEHa,
CTUMYNUpyeT noTpebneHne kucrnopoga U MUKONNU3 B TKAHM MO3ra U OYHKUMIO CUCTEMBI
MOHOHYKIeapHbIX (parounmToB; YCTpPaHAS paHHME HapyLIeHUs yrneBogHoOro o6bMmeHa,
CNOCODCTBYET HAKOMMEHMO rmunkoreHa B nedeHn. Obnagaer AeToKCUUMPYOLWMM OENCTBUEM
Npu oTpasreHusax ocdopopraHNYECKUMN COEAUHEHUSIMU, CBUHLIOM, MbILBAKOM, PTYTbIO,
cynemMmon, umaHmgamu, deHotnasmHamn. PakTop pocta (BUTaMUH) AN HEKOTOPbIX
MMUKPOOPraHN3MOoB.

CTOYHMKOMK NIMNOEBON KUCIOTbl  ANS YerioBeka sIBAAKTCA OPOXKU, NeYeHb, NOYKN,
cepaue, roBsgnHa, MosSioMHbIE NPOAYKTHI.



I'pynna C A E D, MKkr B, B, B, PP B, MKr B ,, MKT
Jern
0-12 mec. 3"3)' 0,4 3-4 10 ((’)‘?5' %‘i‘ %1' 5-7 40- 60 0.3- 0.5
1-3 rona 45 | 0,45 5 10 0,8 0,9 0,9 10 100 1.0
4-10 et 56%' %‘i‘ 7-10 2,5 ‘;‘3' 11'2" 11‘2 11- 15 200 1.5-2.0
;z;:qi‘:; 70 | 1.0 | 12-15 2,5 1145 11; 12'.%' 18- 20 200 3.0
Jlesoukn | 70 | 0,8 | 10-12 2,5 1,3 1,5 1,6 17 200 30
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PyCcCcKun y4eHbIn \\
N3 NepBbIX, KTO B 188b rofly OTKPbIIT
BUTaMMHBI.

B 1912 rogy nonbCKnn y4eHbIt — OOXUMUK
BblAENMN N3 pUCOBbIX
OTpyben BellecTBO, U3riednsatoLlee oT
6epun-bepwn, 1 HasBan ero BUTaMMHOM.



