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<\H TUOKCULOAHTDI

PaboTy BbinonHuna
ydyeHuua 10 Kknacca
[OH4YapoBa
AHacTacug




BBEOEHWUE

B nocneaHune gecatuneTnsd BegeTca MHOro
Pa3roBopoB O CBOOOAHbLIX pagukanax u >
aHTUOKCUOaHTaXx.

UTo 3TO Takoe 1 NoYemMy BOKPYr HUX NOOHAT
Takown Wwym? B pekname KpemMoB NpoTUB CTapPEHNS
KOXXM UM COSHLE3aLLNTHbIX CPEaCTB Mbl BCE
BpeMSs CribllnmM 0 bopbbe co cBOOOAHLIMY
pagukanamu. |

B saTOM BOnpoce Heobxoanmo pasobpaTbes,
4YTO OHM TAKoe M NoYeMy UX BO3OEUCTBUE HA

FaHI/I3M HaHOCUT CTOJ1bKO Bp€ea.




LENb PABOTbI: ﬂ

Y3HaTb 006 0cOBEHHOCTAX CBOOOOHbIX
paguKkaroB U aHTUOKCUOAHTOB. YCTAHOBUTb
MPUYMNHY Ba)XHOCTU yrnoTpebrieHns
BUTaMUWHOB.

h SAOA4HN:

1. Y3HaTb YTO Takoe cBOOOAHbIE paguKarbl U
aHTUOKCUOAHTLI. |

2. W3y4nTb camble pacrnpocTpaHEHHbIE
aHTUOKCUAAHTbI.

3. BbisBUTb porb MMIMEHTOB B 0300POBNEHUM
opraHuama

4. BbISCHUTb 3HAHUA yHallnXCA LWKOJIbl O

BVITaMM%



CBoOOAOHbLIE

pagukKanbi

Papurkan

CBobOoaHble pagnKanbl — 3TO
COeNHEHUS], KOTOPbIM He
AOCTaeT OgHOro 3r1EKTPOHA, U
NO3TOMY OHU CTPEMSATCH BCE
OKUCINTb, TO €CTb 3abpaTb
HeOOoCTalLWMN ANEKTPOH Y
OLHOW N3 MOMEKYI B KNeTkax
opraHu3ma.

\
CBoOogHble paanKanbl NMOBPEXAAOT CTEHKM KINETOK, U B

pe3yJibTat€ BHYTPEHHOCTU KJTETOK CTaHOBATCA YA3BUMbIMUA
nepen 6aKTepI/IFIMVI, BUpyCaMin U KrneTkamu, Bbl3biBakOLLLIMMIW Pak.
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Obpa3oBaHune cBOOOAHBLIX

paavuKanos

CBobogHble pagukansl
obpasyloTcs B Xxoae
npoLiecca BblpaboTKu
OpraHM3MoM SHEPTUN.
YacTb nx ncnonb3yeTcq Ha
camy peakuuto, a apyras
ocTaeTcs
HEBOCTpeboBaHHOM U
npeBpaLlaeTcs B
55 Bl : NOOOYHBIV NPOAYKT.
3Tl/l aTOMb| (vmm MOIEKYIbI) TEPSAIOT CO CBOEN OPOUTbLI SNEKTPOH U
CTaHOBATCA HECTabUNbHbIMU, BbICOKOAKTUBHBLIMU. A 3aTEM OHU
MOTYT BbIXBaTUTb SMEKTPOH Yy CreayoLIen YacTULibl, BXOAALLEN,

Hanpumep, B COCTaB KITeTOYHOM MeMGpaHbl, Unu aapa, unm
[PYroro arieMeHTa KneTKu.




[locneacrBus

. INoBpexaoeHus
HaKanImMBarTCS U
BbI3bIBAIOT Pa3finyHblE
3aboneBaHusa. Ecnu
cBOOOAHbIE paguKansl
BO3OENCTBYIOT HA
XXUPOBYIO TKaHb, TO UX
LleNnbio CTAHOBATCH
nunonpoTtenabl HU3KOW
NIOTHOCTW, KOTOPbLIE
OKUCNAKTCA U HAYNHAIOT

NpuMnNaTb K CTEHKaMm
COCVIOR - \
[TocTeneHHO obpasyeTca xonecTtepuHoBasi bngwKa, oHa NepeKkpbiBaeT
NPOCBET COCYA0B M pa3BnBaeTCAa CepaeyHo — cocyancras sabonesaHue.
Ecnun cBoboaHble paaunkansl nospexaatot monekynsl [HK, Haxoasawmecs
B A4P€ KIIETKN, TO HApyLUaeTCAa reHeTUYECKUN KoL KINEeTKN N MOXKET
pa3BUTLCA OHKOrorndeckoe sabosrieBaHme.

Antioxidants




[locneaocrBus

Bo3oencreys Ha
MUTOXOHOPUN
(HepreTuyeckue 6asbl
KNeTokK), cBoboaHbIe
paguvkanbl HapyLlatT NpoLecc
BbIpabOTKN SHEPrUN.
MunToxoHOpun Ha4ynHatoT
paboTaTb BCE MeEHeE
9P PEKTUBHO U KONNYECTBO
ocTarwmxca cBoboaHbIX
pagukanoB yBennM4YMBaeTCs.
[pouecc naet no 3\
Hago otmMeTuTb, YTo cBOGOAHBLIE paaukanEHHepasFOtEehe Tonbko npu
BblpaboTKe OpraHM3MoM 3Hepruun. YIx paspyLunTtensHyo cuny
Ncnosnb3yeT Hawa MMMyHHasda cuctema. C nx noMmoLLbio oHa youeaet

bornesHeTBOpHbIE bakTepmn. HO YeM Aonblue YenoBek boneeT, Tem
bonbLie cBOOOAHLIX pagnkanoB BblpabaTbiBaeTCA.
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Obpa3oBaHue cBOOOAHLIX

paauKanos

O6paszoBaHue cBo6OAHBIX pagukanos _. CnocobceTtByeT BhIpaboTke

ConHeyHasn
oosleties ..‘ o 5, cBODOOAHbLIX paAnKanos ]
& ~ %, 3arpsisHeEHME OKpYKaroLLEen
'02 0"~ ._(' (N
D . > S cpenbl, Bce 3:I:I/| BbIXJ10MbI
oo : aBTomMobunen, oHoBas
QD oo d pagnaumsi, U MHOroe Apyroe.

Ocob6eHHO aKTUBU3NPYIOTCS
cBOOOOHbIE paauKanbl Npu

INOY L4 BO3ZEMCTBUM COIHEYHOrO
’ i D ynbsTpadroneToBoro
::;SS(:;!:::‘:; m"‘"’ 0 N3ny4vYeHunA.
cpe! KypeHue Toxe npeacrasnsaet coboun

rpomagHyto dabpuk
-

rDNAAALULIV NAAuAramnbD /

Kakoe OencTBue oHM OKa3sbiBatOT Ha KIETKU, MOXKHO YBUOETb Ha rpunmMepe
MHOXeCTBa MEJIKUX MOPLLUMHOK Ha JInle KypuribLinKa.
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AHTUOKCUAOAHTbI

-l

AHTNOKCUOAHTbI — 3TO Ba)XHeULne
BewlecTBa angd 6opbbbl co
CBOOOOHLIMM pagnKanamu.
YeTbipe OCHOBHbIE
aHTMoKcnaaHTa — beTa-KapoTuH,

TO €CTb BUTaMUH A, ButamuH C,
RUTAMVH EmeamneaH .
AHTUOKCUAAHTbLI NpeaoTBpaLlatoT OKUCIUTESbHbIE peakLum,

cTabunnanpys ceoboaHble paavkanbl, 3aliuLas TeM cCaMbiM
KIETKM OT NoBpexaeHusi. Haw opraHn3m MMeeT eCTECTBEHHYIO
aHTUOKCUAAHTHYIO CUCTEMY, COCTOSILLYO N3 BUTAMUHOB,
MUHeparoB U PEPMEHTOB.
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B yem coagepxaTtcs

AHTUOKCUAOAHTDbI?

AHTNOKCUOAHTLI B NepByko o4epeb coAepKaTCA B PA3STINYHbIX CBEXNX
CbpyKTaX, d TakKXe NpoayKTtax, M3rotoBJIEHHbIX N3 HUX (cBeXXeBbhXaTbIX
COKOB, HAaCToeB N HACTOEK TUra XorfiogHoro 4asd, Mopca 1 p,p)

\ 7
K GoraTbiM aHTMOKcuaaHTaMmn opyKTam OTHOCATCS YepHUKa, BUHorpag,

KMoKBa, pabuHa, cMopoamnHa, rpaHaThl. Cpeau HanmnTKOB BbIAENAKTCH
Kakao, KpaCHOE BUHO, 3efIEHbIN Yan N YEPHbIN Yal.
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BurtamuH A

[TpegLiecTBEHHMKOM BUTaMmnHa A, U3 KOTOpPOro B opraHn3me
yernoBeka obpasyeTcs 3TOT BUTaMUH, SAIBMSIETCSA KApPOTUH. bea
NOCTOSAHHOIO U JOCTATOYHOrO NOCTYNEeHNS aHTUOKUCIUTENEN
Tnna 6eTa-KapoTUHOB XN3Hb Obiria 6bl HEBO3MOXHOW.




ButamuH E BbINONHAET B OpraHnU3mMe BaXKHY0 3aLLUUTHYIO
doyHKUMIO, DOpACH CO CBOOOAHLIMM pagukanamu,
npeaoxpaHAeT OT HUX XXUPHbIE KUCMOThI.




Butamuu C, unn ackopbuHoBas Kucrnora, sBASeTcsa OAHUM U3
CaMbIX CUNbHbIX aHTUOKCUOAHTOB.




CeneH — 3To BaXKHENLLINI MUKPO3AnemMeHT. OaHako n3bbITOK
cerneHa — 6oriee 800 Mr B IEHb — MOXET MPUBECTU K
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Boratbl ceneHom OpoKKOnn, YeCHOK, I'IeprLIJKa " 6p+occenb0|<aﬂ
kanycTta. BoamoXHble Npu3Hakm HeagocTaTka cerneHa B Ballem
opraHm3me — Aenpeccus, yctanoctb 1 601 B MblLLLLAX.
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Buonormnyeckmne NMrMeHTbl — 3TO OKpaLLEHHbIe
BeLLIeCTBa, BXOASLLME B COCTaB TKaHEN OpraHn3mMoB, cpeau
HUX €CTb U aHTUOKCUOAHTbI.

OCHOBHbIMM aHTUOKCUOAHTAMM cpeaum MIMrMeHToB

ABNAIOTCA:
1) 3) 5)
MenaHu KapotuHouna JTroTten
H 2) bl 4) H
[MonudeHo Jlukone

H



KapoTnHouabl

KapoTuHbI NpmnaarT oKpacky O0NbLLINHCTBY
OpaH>XeBbIX OBOLLEN N PPYKTOB.

OTO Hanbonee pacnpoCTPaHEHHbLIN Kracc BMonorn4eckmnx
NMUrMEHTOB.

@)OTMHOM ﬂBnﬂq@awTaMMH A.



[MTonudeHonN.LI

BuHorpan coaepxut nsobunme nonndeHonos u
pecBepaTporsioB.
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PecBepaTporn HaxoguTcs B KOXULE BUHOrpaaa, BCex LBETOB U
N3BECTEH CBOUMW aHTUOKCUOAHTHBIMU U
;@Tmsosocnanmwblmm CBOWCTBaMW.



JlukoneH — NUrMeHT, NnpuaarLmMm TomaTam
KpacCHbIN LIBET.
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MHTepeceH TOT doaKT, YTO Npu HarpeBaHUM KONUYECTBO NIMKOMEHa B
TOMaTax He CHUXKaeTcs, Kak 9T0 0ObI4HO MPOUCXOOUT C
Pa3NM4YHbIMKU BUTAMMHAMWN, a8 YBENNYMBAETCS.



3a 3arap B HalLeM opraHnu3mMe oTBeYaeT onpeaeneHHblA MUTMEHT —

MenaHuH. A HEKOTOpPbIE MNMPOoaAYKThI CMOCODOHbI YCUJTUBATb

BbIpaboTKy 3TOro NurMmeHTa. OQHMM U3 TakUX NPOAYKTOB
ABNaMTCa ABNUKOCHI y
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He 3abyabTe, YTO MESaHMH eLle 1 3alimLaeT Hall OpraHmn3m
OT BPE€OHOIN0 BUSHUA YIbTPaMONeToBLIX Nyyen!




[TUrMeHTbI 3TOro pacTeHnst CNOCOOHbLI BOCCTAHOBUTb
3peHne y rnogewn.
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B lwunnuHaTe coaepXnTcs noTenH, okasbiBatoLwnin
Ha opraHmam 6naroTBopHoOe BO3AEUCTBUE.
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CouunonornyeckKkum onpo

Bonpocbl Anga aHKeTb!:

Kakue BUTaMUHbI Bbl 3HaeTE?

ButamuHbl Kaknx MapokK Bbl 3HaeTe? >
Kakue BUTaMuHbI Bbl ynoTpebnsiete?

Kakue npoayKTbl MITaHNA coaepXkat )

A\

BUTAMUHbI?

3HaeTe S Bbl, YTO TaKoe aHTUOKCUOAHTbI?
[1Nns1 Yyero Hy>XHbl aHTUOKCUOAHTbI?

UT0 Takoe cBoOOAHbIE paguKanbI?

. OHM Bielel NN NMONEe3Hbl?
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Kakune ButaMuHbI Bbl
3HaeTe?




Kakue BuTaMuHbI Bbl

ynortpeonsere? I




3akKknr4yeHue

3yunB BONpoCkl 00 aHTUOKCHMAAHTaxX 1 CBODOAHbLIX
pagukanax, s noHsaAsIa MexaHu3m BpeaHOro BO34eNCTBUS
CBOOOAHbLIX paanKanoB U 3alLUTHbIE CNOCOBDHOCTU
aHTUOKCUOAHTOB.

“Tenepb cTarno sicCHO, NMoYeMy MHOTOe CYMTaAETCH BPpeaHbIM
NS 300poBbsA. V1 camoe rmaBHOE, 9 Tenepb 3Hato
MeXaHW3M NMPOTUBOCTOSHUSA OpraHn3ma 3TUM CBOOOAHbBIM
pagukanam.

BuTtamuHbl U NTMTMEHTLI B OBOLLIAX U PPYKTaxX N eCTb HaLlu
NOMOLLHMKN N CnacuUTenu OoT NOBPEXOEHUSA KITETOK U
HapyLleHuss obmeHa BELLECTB.

AHKeTI/IpOBaHMe MOKa3aJ10 OTCYTCTBUNE Y YHALLUNXCA LUKOJSIbI

3HaH|/||/|‘!‘J,MOB 3alLnTbl OT cBOOOAHbBIX paanKanos.
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