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1. MUKPODSJIEMEHTHBI U UX POJIb B ’KU3HU YEJIOBEKA

Kak wu3BeCTHO, YeIOBCUYCCKUI OpPraHW3M HUMEET CISAYIOIIMA COCTaB. BOJIa —
npubnuzurensno 60 %, opranudeckue BemiecTBa — mnpuOmmusutTenbHo 34 %,
HEOpraHW4Yeckue BelectBa — npubmmsutensio 6 %  [1]. K opranwueckum
BCIECTBAM TPAJUIIMOHHO OTHOCSTCS COCIMHEHHUS Yriepoja M  BOJAOPOJAa U HX
MIPOU3BOIHBIC, BKIIOYAIOIINE JIeMEHThI-opranorensl: kuciopos (O2), a3ot (N), cepy
(9, hocdop (P).
K HeopranwdeckuM  BeEIIECTBAM OTHOCSATCS  MHOTOOOpa3HbIE  COCIUHCHHS,
BKIJIFOYAIOIIME JPYTrUe XHMHUYCCKHE JJIEMEHTBhI Tepuoandeckod tabmuier [ .
Memnpeneena.

BecbMa  3HAUMTENbHO  HMHIMBUAYAJIbHOE  pasiiMyMe, XapaKTEPH3yeMoe
KaueCTBEHHBIM DJICMCHTHBIM COCTAaBOM MHUHEPAIBHBIX KOMIIOHCHTOB Tejla YeJIOBEKa.
Onnako 15 37eMEHTOB SIBISIIOTCS TOCTOSSHHO NPHCYTCTBYIOIIMMH B OpPraHU3ME WU
HA3BIBAIOTCS OHM <OKM3HCHHO HeoOXxomuMmbiMu». TakoeiMm siBisitorcs: Ca, P, Na,
Mg, S S K, V, Mn, Fe, Co, Cu, Zn, Mo, J. OtcyrcTBUe Win A€PUIUT ITUX
AJIEMCHTOB ~ BIEKYT  HApYIICHUE  JKU3HEACATCIBHOCTH  opranu3Mma. llpwm
HEJJOCTATOYHOM COJICP)KaHUU KaKoro-MOO 3JEMEHTa B OpPraHU3ME 4YeJIOBEeKa €My
HAHOCHUTCS YIIepO, T.e. IPOIECCHl MPOTEKAIOT HA Tpejeie BbDKUBAHHS 3a CUCT
KOMITCHCATOPHBIX MEXaHU3MOB. Takoe (yHKIIMOHUPOBAHUE MPHBOJUT K CHIIKECHHUIO
aKTUBHOCTU (PEPMEHTOB, B COCTaB KOTOPBIX BXOJUT TOT WJIM MHOW MHUKPOAJIEMCHT.
[Tpu moBsIieHUH 10361 (KOHIICHTPAIMK) HEAOCTAIOIIETO YJIeMEHTa B opranusme (1o
MPUHIIAITY Jle—1llatennse) caBuraercs paBHOBECHE IIPOLIECCOB B  CTOPOHY
JOCTHKEeHUST HOpMBI. [lepeno3npoBka 3eMeHTa (BEIeCTBa), HAPOTHB, MPUBOIUT K
CHI)KCHHIO (DYHKIIMOHHUPOBAHHMS OpraHa WM OpraHu3Ma B IICJIOM BCJICJICTBHC
TOKCHYECKOTO JICUCTBUSA M30BITKA 3JIEMEHTA BIUIOTH JIO JICTAITBHOTO MCX0Ja. TaKuM
oOpazoMm, u aeduuT, U U30BITOK HEOOXOJAMMOTO B OpraHU3ME 3JIEMEHTa HAHOCHUT
eMy Bpel.

BeposTHOCTE TOTrO, YTO JAHHBIM XUMHYECKHH JJICMEHT JKU3HCHHO
HEOOXO0/IMM, BO3pPACTACT 110 MEPE MPOSBICHUS CUMIITOMOB Ae(PUIIUTA MU U30BITKA
B cleayromieM psaay [2]:

1. Cuawxkenue anmeruta. 2. [loTpeOHOCTP B UW3MEHEHUU JHETHL. 3.
3HaunTeNbHbIE OHMOXMMHUYECKHME HW3MEHEHHsT cocraBa TkaHer. 4. IloBblmeHHas
MOBPEXKAAEMOCTh  OJHOM  WJIM  HECKOJIBKMX  OHOXMMHUYECKHMX  CHCTEM U
HEJIEeCTIIOCOOHOCTh ATUX CHUCTEM B CIHEHHAIBHBIX YCIOBHUAX. D. CyOKIMHUYECKHE
MIPU3HAKUA HeaeecrnocoOHOoCTH. 6. KinHuueckne CUMIITOMBI HEAEeCrOCOOHOCTH. 7.
3aTopMOKeHHBIH pocT. 8. OTCyTcTBHUE PEenponyKTHUBHOW (QyHKIMHU. 9. JleTanbHbIi
HUCXO/I.

IIpuBeneHHbIE KpPUTEpUM MPEACTABICHBI B IOPSAKE BO3pacTaHus HX
BaXHOCTH. OIleHKa HEOOXOJUMOCTH B MHUTAaHUM OpPraHU3Ma TEeM WIH HHBIM
AJIEMEHTOM JIeJIaeTCs MO JAEBATHOAIbHOM IKane. be3ycloBHO, caMmblii BBICOKHIA
O0aJul mpu TakoM OLEHKE MOJIYy4alT KIACCUYECKHE JKU3HEHHO HEOO0XOAMMbIe
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anemeHThl, Takue, kak K, Na, Fe, J, Ca, O,, C, N,, Mn, Mg u ap. YcraHoBiieHO, 4TO
KEJE30 SBISETCS HEOOXOIMMBIM YYaCTHUKOM OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
MPOIECCOB, MPOTEKAOIIUX B opranusme. JKerezo (F€), Bxoxsmiee B cocraB
reMOTJIOOMHA, YJYaCTBYET B MPOIECCE CBA3BIBAHMS UM MEPEHOCA KUCIOPOAa K TKAHSM.
Ero memocraTtox B opraHu3Me MPUBOIUT K Kene30ACUIIMTHON aHEeMHUH, KOTOpas
MIPOSIBISICTCS. CHUDKEHHEM YPOBHSI reMorjioOnHa B KpPOBH, UYTO, B CBOIO OYe€peb,
MPUBOJUT K OCIA0JICHUI0O UMMYHHOU cUCTEeMbl. B opranusme denoBeka COACPKUTCS
4-5 r xene3a, uz Hux okojio 70 % BXoAUT B cocTaB reMoryoOnHa. B miasme kpoBu
KEJIE30 HAXOJUTCS B KOMIUIEKCE C TPAHCIIOPTHBIM OEIKOM, KOTOPBIA B OOBIYHBIX
yCJIOBHUSX HAachIIIeH xene3om jiuiib Ha 20-50 %. CrenctBueM HelocTaTka xenes3a B
KPOBHU SIBJISIETCS MAaJIOKPOBHUE, TOAABICHHOE HACTPOCHUE. YUHTHIBAsS, UYTO KEJIE30
OTKJIQJBIBACTCA B TEYECHH, TO IO COJEPKAHUIO €r0 B CBHIBOPOTKE KPOBH MOXKHO
TOBOPUTh O (PYHKIIMOHAIBHOM COCTOSIHUM TieueHH. CyTodHass TMOTPEOHOCTh
opraHu3Ma 4eJoBeKa B JKeJie3e COCTaBlsieT 51 Mr.

Ecim B mporecce cBoero pasBuTHUs peOCHOK HE MOJyYaeT JAOCTATOYHOIO
KOJIMYECTBA JKeJie3a, TO BIIOCIEJACTBUH y HEro MOTYT BO3HUKHYTH MHPOOJIEMBI CO
CIIyXOM W 3pEHHEM, TaK KaK CHCTEMbI, KOHTPOJUPYIOIIHNE B TOJIOBHOM MO3T€ CIyX U
3peHHe, MeJJieHHee paboTalT y JeTel, CTpaJarolldX B paHHUE TOJbl aHEMHEH.
[ToaTomy B panuoH mnuTaHus pebOeHKa B Bo3pacTe 6-8 MecsleB W cTapiie
HEOOXOJMMO BKJIIOYATh MPOJYKTHI, COAepkKaliue xene3o. s B3pocibIX JIHoJeH,
OCOOCHHO Il OEpPEeMEHHBIX JKCHIIMH, HEO0OXOAMMO UCIIOIb30BaTh IIperapaThl
&Keseza He TOJbKO JUIS JICYCHHUsS, HO W A NPO(PUIAKTUKH 3Kele301eUIIUTHBIX
COCTOsIHMIA. M3 MHUIEBBIX MPOJYKTOB Hambojiee OoraThl kejae3oM (MHILIUTPaMM Ha
100 r numeBBIX MPOAYKTOB): CYIIEHBIH uepHOCTUB — 15 Mmr; dacons — 12,4 wmr;
nevyeHb roBsokbss — 9,8 mr; ropox — 9,4 mr; rpeuneBas kpymna (sapuia) — 8,0 wmr;
abpukocel — 2,1 mr; nepcuku — 3—4 mr; aiia — 3,0 mr; orypisl — 1 mr; nomugops — 1,5
MT; yecHOK — 1,5 mr; si010ku — 3—15 Mr; cBeXHe SAT0JIbI YEPHOM CMOPOIUHBI — 110 3 MT,
KpbKOBHUK — 1,8-4,6 Mr u 3emiissHMKa 70 2,5 MTI, a Takxke Kaprodelb, IIBETHas
KamycTa, MIIeHUIA, AbIHS, €KEBUKA, YCPHHUKA, O€JIbie TPUOHI.

Hatpuii n kanuit — )KU3HEHHO HEOOXOAMMbIE MUKPOdJIeMeHThI. Hampuii (Na) —
OCHOBHOW KAaTHMOH BHEKJICTOUYHOW J>KHMJIKOCTH B OpraHU3ME, pPEryaupyeT o0beMm
IJa3Mbl  KPOBH, BHEKJIETOYHOM OJKUJIKOCTM B  OpraHu3Me, ydYacTBYeT B
(byHKIIMOHMPOBaHUU LieHTpanbHOM HepBHOU cuctembl (IIHC) u pabote mbim. OH
MIPOBOJIMT U3 TKaHEH K JIETKUM YTJIEKUCIIBIN ra3.

Kanuii (K) — ocHOBHOM KaTHOH BHYTPHUKJIETOUHOH >KHIKOCTH, HEOOXOIUMBII
anemeHT ¢yHkuuonupoBanus [IHC u mpimii, npoiiecca BcachblBaHUS B KUIIEYHUKE,
PErYIUPYIONTNNA co/iepKaHue BObI B kKieTkaX. OH HEOOXOAUM MpHU 3aropax, ImiIoxon
HUPKYJSIUN KPOBH, OCHA0JICHMH CEpJeYHON MBIIIIBI, BOCHAJICHUSAX U OOJIE3HSIX
KOXHU. B opranmsme B3pocioro uenoBeka comepxkurcs okoio 100 r varpust (30 % B
koctsax) u 140 r kamus (98 % BHyTpu KieTok). ExenHeBHOe moTpeOacHHE HATPHS
coctaBisier 5-15 r, kanusa 2—6 r. [locTosiHHBIN W30BITOK HATPUS W Kajdus B THIIEC
BBI3BIBACT HEKOTOPOE MOBBIIICHUE YPOBHS MHCYJIMHA B KpoBU. HegocTaTok HaTpus B
OpraHu3Me BBI3bIBAET 3aCTOM KPOBH B KamWUIApax, CIOCOOCTBYeT 0Opa30BaHUIO
KaMHEH B JKETYHOM M MOYEBOM MY3bIPSIX, MEUCHH, BBI3BIBAET KEITYXy, OOJIE3HU
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cepana u onpimky. OCHOBHOM HMCTOYHUK HATpUsi — IMHINEBas COJb, a TaKXKe
cenblieped, MOpPKOBB, OTypIbl, 3ejieHas (Gacoyb, 3eMJISTHUKA, SIMYHBIA KENTOK,
(hUHMKWY.

Kanuit B OONBIIOM KOJWYECTBE COACPKHUTCS B CBEKHUX OBOINAX: MOMHIIOpAX —
290 mr; orypuax — 140 mr; neprax — 140 mr; 6axnakanax — 240 mr; kabaukax, THIKBE U
natucconax — 170-300 mr; mopkoBu — 200 mr; cBekie — 280 mr; peaske — 350 wmr
yecHoke — 260 mr; nepcukax — 360 mr; yepHoit cMopoauHe — 372 mr; kapTodere —
560 mr Ha 100 r.

Marsuii 1 KaJIblIUi — TUIIMYHBIE IEJT0YHO-3EMEIbHBIE METAJIJIbl. B opranusme
B3pOCIIOro YejioBeka coaep:kutcs okosio 19 r Mg (59 % B koctsax) u 1 kr Ca (99,9 %
B KOCTSX). Maenuu (MQ) — KOMIIOHEHT KOCTEH, 3y0OOB, HEOOXOIUMBIH yYaCTHUK
MHOTUX OOMEHHBIX ImpoleccoB. OTpapieHuE MPU 3HAYUTENIBHBIX 103aXx MQ —
antaronucta Ca Hepenko cBsizaHo ¢ mnojaeieHueM aktuBHoctd [HC wu
nepudepuitHpIX HEUPOMBIIICUHBIX coeauHeHnil. CnadbutensHoe aeictBue MgSO;, ,
BBEJICHHOTO B JKEIYJOYHO-KMUIIICUHBIA TPaKT, XOPOIIO HU3BECTHO. Bceneacteue
MEJIJIEHHOTO BCAChIBAHUS 3TOW COJIM CO3/IA0TCSI BHICOKOE OCMOTHYECKOE JIaBJICHUE U
YCWICHHBIM TPUTOK BOJBl BHYTPh KHIIEUYHHMKA, COMPOBOXKAAIOMIUNCS auapeeit. B
pe3ysibTaTe MHOTOYUCIICHHBIX MCCIIEIOBAHUN YCTaHOBIEHO, YTO MQ HEOOXOIUM st
(GYHKIIMOHUPOBAHUS KJIETKH, T.K. KaTalu3upyeT psija (HepMEHTOB, CTAOMIU3UPYET
JIHK. Henoctatok MarHusi ocyiabiisieT KOCTH, BBI3BIBAET B OpPraHU3ME HEPBHOE
nepeHanpsskeHue, roJIoBHbIE 00JIM, XPOHUYECKYIO YCTaJIOCTh, IETIPECCUI0, CYIOPOTH.
HcrtounukamMu MarHus SIBJISIIOTCS. BUHOTPAJ, alelbCUHBI, TPeUndpyThl, (UHUKH,
WHXUpP, SYMEHb, TOPOX, SUYHBIA JKEITOK, XJeO, KamycTa, JYK U KO3b€ MOJOKO.
CyrouHasi mOTpeOHOCTh OpraHru3Ma 4esnoBeka B Mmarauu coctapisier /0—80 mr.

Kanvyuu (Ca) sBisieTcss OCHOBHBIM KOMITIOHEHTOM KOCTEH, 3yOOB, y4acTBYeT B
¢dbynakumonnpoBanuu [[HC u MpIm, a Takke OH HEOOXOIUMBIM KOMIIOHEHT CHCTEMBbI
cBepThIBaHUS KpoBU. OH YCHJIMBAET aKTUBHOCTH JIEHKOIIUTOB, CHUKAET MPOHUIIAEMOCTh
COCY/IOB, OKa3bIBAaeT MPOTUBOBOCHAIUTENILHOE JeicTBUe. VCTOUHMKAMM KaJbIIHsI
SIBJISTFOTCS. MOJIOYHBIE TIPOAYKTHI, SIMUHBIN JKENTOK, MOPKOBb — 50 Mr, penbka — 35 wmr,
yecHOK — 90 wr, muctes nyka (mepbs) — 30 mr Ha 100 r mpomykra. CyrouHas
NOTPEeOHOCTh OpraHM3Ma 4yesoBeka B Kajbluu cocTaBisger 500 mr. OmnpeneneHHas
poiib B mporeccax MeTabonu3Ma, MPOTEKAIOUMX B OpPraHU3ME YeJIOBEKa,
NpUHAIICKUT sanaduio (V), KOTOPBIA COIACPKUTCS B MATKHX TKaHsaX (mpuMepHo 218
MI' y B3pOCJIOro yenoBeka). J[HeBHas HopMma i 4elioBeka coctaiser 2 Mr. Ero
COCIMHECHUS M3/IaBHA HCIIOJB3YIOTCS KaK CTUMYJISTOPHI NPU aHEMHUHU, a TaKXKe IPHU
nedyeHuu cuduuca, TyoepKyesa, HeBpacTEHUHM U peBMaTu3Ma. B To ke Bpems 10 cux
IOp HE BBIICHEHAa €ro crenuduyeckas HEOOXOAUMOCTh s opraHuzma. [lpu
M30BITOYHOM TIOCTYIJICHUH BaHAJusl B OPraHU3M €ro TOKCHYHOCTh CHUIKAETCs
BBICOKOOCIKOBOM JHMeTOW H ackopOuHOBOW Kuciotord (Buramuu C). Banamwii
COJICPXKUTCS B LIETBHBIX 3JIaKaX, Opexax, KOpHEeIUIoAax, MeueHH, pbloe, pacTUTEIbHbBIX
macnax u munosHuke (3-10° %).

[Ilupoko pacrmpocTpaHeHHbIid B mpupoae mapeaney (Mn) TpUCYyTCTBYeT B
pacCTUTEIBHBIX M JKMBOTHBIX TKaHSAX. B opraHmsme uenoBeka €ro COAECPKHUTCS OKOJIO
120 mr. 43 % »TOro 37MEeMEeHTa COAEPIKUTCS B KOCTSAX, OCTATbHOE — MSTKUX TKaHSIX, B
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TOoM umciie B Mo3re. HeoOxoaumas nmo3a anst yenoeka 20-90 mr/cyTku. Mapranen
HEOOXOAWM Ui POCTa, COXpPaHEHHs] PENMpPOAYKTHBHON (QyHKIHMH, (OPMUPOBAHUS
KOCTEH, MeTaboIu3Ma TITIOKO3bl U JUMHIOB, & TAaK)Ke JUIsl aKTUBU3AIMHA HEKOTOPHIX
dbepmeHTOB. MapraHell COAEpKUTCS B SHMYHOM IKEITKE, TPEIKUX Oopexax, MITe,
neTpyike, coe. O4eHb BaXHYIO POJIb B )KU3HEACITEILHOCTH OpraHU3Ma UTrpaeT medsb
(Cu). Ona HeoOxommMma [yt (GYHKIMOHUPOBAaHUS psaa (EPMEHTHBIX CHCTEM.
Jlepuut Menu BBI3BIBACT aHEMHIO, TATOJIOTHYECKHA POCT KOCTEH, HEJJOCTATOUHOCTh
pocta, 1eQeKThl COeTMHUTENHHON TKaHH, CEPACUYHO-COCYANCTYIO HEJOCTATOUHOCTD H
CMepTeNbHBIN UcXo. i yenoBeka cpeHssl THEBHAS 032 MEIU COCTaBIseT 45 M.
B opranusme B3pociioro uenoBeka comepxkutrcss 100-150 Mr meau B CBSI3aHHOM C
6enkamu coctosiHuu. Hanbonee GoraThl €10 TKaHW TOJIOBHOTO MO3Ta, IEYEHH, Cepia
u mouek. M306piTok CuU B KpOBH OTMEUaeTCsl MPH MIM30(PPEHUH, aTKOTOJIU3ME.
OtpaBiieHre MeIbI0 OOBIYHO CBSI3aHO CO CIy4ailHOW Mepeo3upOBKO MHCEKTUIINIOB
WIH JPYyrUX TOKCHYECKUX COJeH Meau, 3arjiaThiBaHHEM MEIbCOIePIKaIIuX
pacTBOPOB, a TAaK)Ke MOTPEOIICHUEM KHUCIOTHBIX HAMMTKOB, XPAHSIIIUXCS B MEIHOU
Tape WIM TMPOTEKAMIIUX MO TPYyOOIpPOBOJaM M3 MEAbCOACPIKAIIETO MaTepHaa.
Menpto 6oratel 600OBBIE W TPEUHINHBIE PACTEHUS, TPOpPOCIIas MIIESHUIA, CBEKIIA,
apOy3bl, Oenble TpuObl, KpacHass M YepHas CMOPOAMHA, KU3WJ, SOJOKH, 3EMIISTHUKA,
€KEBHKa, KIIFOKBA, IIIUIIOBHUK, a TAK)KE MMEYCHD U MTOYKH.

OmanM w3 Hambosee pacupoCTPaHEHHBIX HEOOXOAMMBIX MHKPOIJIEMEHTOB B
OpraHu3Me YeJioBeKa siBisieTcs yurk (Zn). Ero comepxkaHue B OpraHu3Me 4eloBeKa B
10-15 pa3 Boitie, yem Menu, u B 100 pa3 Boliiie, yem Mapranina. [{luak npucyrctByet
BO BCEX BHJax NHIIU. PekomeHmyemas qo3a MOTpeOJICHUs IIMHKA IJIA YeIOBEKa
coctaBisieT okoyio 0,3 mMr/kr. B MEIUIIMHCKHUX IIENIAX MCIOJB3YIOT CTeapar IUHKA B
BUJIC MasW, MOMajbl, XJOPHUJ — KaK MECTHBI aHTHUCENTHK, (ocdaT INUHKA — Kak
3yOHoOI 1ieMeHT, ruapokcua ZN(OH), — mis npurotorieHus: nHCyarMHA. OTpaBICHHE
[IMHKOM B OCHOBHOM IPOWCXOJUT TpPH HCIIOJB30BAHUN TECTUIUIOB, BCJEICTBUE
HEOPEKHOTO TEPaNeBTUICCKOTO MPUMEHEHUS TPENapaToB IIUHKA, PU YIIOTPeOIeHNN
NPOAYKTOB, XPAHSIIUXCS B OIMHKOBAHHOW TMOCYJe. AJIKOTOJIM3M, HapyIICHHE
MUTaHWUS, HEIOCHaHHWE BBHI3BIBACT 3HAYMTEIBHYIO 3a/JCpXKKy IMHKA B OpraHu3Me.
HenoctaTok 1uHKa TpOSBISIETCS B 3aMEJICHHH POCTa M HEAOPA3BUTHHU TOJIOBBIX
OpPraHOB B IOHONIECKOM Bo3pacte. L[MHK wu3IeunBaeT HEKOTOpHIE 3a0O0JEBaHUS
OpoCTaThl W TMPENOTBpamiaeT cTapyeckoe crnadboymue. [IMHK comepxuTcs B
[IPOPOCILIEN IIIECHULIE.

Cenern (S8) cmocoOCTBYET OUMINEHHIO BEH W apTepPHid OT Pa3InYHBIX
oTinoxeHnid. Ero HemocTatok 000CTpsieT COCYOUCThie 3a00JeBaHMS W CHIDKACT
CONPOTUBISIEMOCTh ~ OpraHu3Ma K  HOBOOOpa3oBaHUSIM  (OHKOJIOTHUECKHM
3a0oneBanusiM). CyTouHasi MOTPEOHOCTh OpraHu3Ma YejioBeka B HeM cocranisier 100—
200 mr. DT0 KOIMYeCTBO celieHa coaepxutcs B 2,0 T Apoxokel, KOTopble mepen
ynoTpeOJeHueM HEOOXOAUMO 3alIuTh KHUIIATKOM, 4YTOOBl «yOuTH» OaKTepuw,
BBI3BIBAIOINE OpPOKEHHE, a 3aTeM BBITIUTH C MOJIOKOM 0e3 caxapa. Mcrounukamu Se
SBIISIIOTCSL TIPOPOCIIHE 3€pHa TIICHUIBI W PKM, MOpPCKas KalycTa, KpeBETKH,
MIOMHJIOPHI, STHIIa, MOJIOKO, OOJenmxa.

Docgop (P), sABIAACH KOMIIOHGHTOM KOCTe W 3y0OB, y4YacTByeT B




sHepreTudeckoM obmene. 2/3 dochopa comepxkutcs B KocTsax, a 1/3 — B MblIax u B
IHHC. Henocratok docdopa B opranusme, qaxe MpHU JTOCTATOYHOM COJEPYKAaHUHM B HEM
Ca, 3anepxuBaeT pasBuTHe KocTeil. 3menenuwe copepkanusi (ocdopa BbI3bIBAET
pa3IMyHble OMYyXOJM M U3MEHEHUsT B KOCTHOM TkaHU. Ero wu30BITOK MOXeET
COJICMCTBOBAaTh YMEHBIIECHUIO KaJbIUs, Tak Kak ¢ochop BBIBOAUTCS U3 OpraHu3ma B
CBSI3aHHOM Buje ¢ KaiblieM. CyTrouHash MOTPeOHOCTb B3pOCIOrO 4YeJIOBEKa B HEM
coctasinsier 1440-1800 mr. bepemeHHble U KOPMSIIHME TPYIbIO KEHITUHBI TOTPEOIISIOT
€ro HecKoJIbko Oosibiie. OH COAEPKUTCSI B STMUHOM JKENITKE, Opexax, orypuax, peiwce,
casiate, xje0e, 6000BbIX, KapTodee, a Takke B MPOAYKTaX )KUBOTHOTO MPOUCXOXKICHUS
(redyenb, MsCO, MO3TH, CBIP), KOTOPBIC XOPOIIIO YCBauBatOTCs opranmMoM. DochopHbie
coelMHeHMsI okasbiBatoT OmnaronpustHoe neiictBue Ha I[[HC, ocobenHo B mepuon
HaNpsHKEHHOW YMCTBEHHOU paboThI.

OgHO W3 BaXHEWIIMX MECT Cpead HEOoOXOJUMBIX D3JIEMEHTOB IpHU
(GYHKUMOHUPOBAHUM OpraHU3Ma 4esioBeKa MpUHAIEKUT tody (J). B opranusme
B3pPOCJIOr0 YeJIOBEKa CoJepKUTCs okojo SO0 Mr oja, U3 KOTOPhIX Ha IUTOBHUJIHYIO
xKenesy npuxoautcs npuMmepHo 15 mr. B kpoBu conepxkutcs menee 1 % ot ob1ero
KoJu4uecTBa B opranusMme. I[loTpeOHOCTh uenoBeka B HOAE COCTAaBISIET B CPEHEM
100 wkr/cytku. CornmacHo pexomeHmanusm — BO3 (Bcemupnas opranuzaius
3IPaBOOXpAaHCHHS) (DU3HONOTHYECKHE CYTOYHBIE HOPMBI MOTPEOJCHHUS #Homa
COCTaBJISAIOT:

JIETU TIEPBOTO roja ku3Hu — 50 MKT;

netr oT 1 roga no 6 et — 90 MK

MIKOJILHUKHA — 120 MKT;

B3pocibie — 150 Mkr;

OepeMeHHbIE U KOpMsIIIHe rpy/abio keHITUHbBI — 200 MKT.

[locnenneit kateropuum NpHEM HOJCOAEpKAIIETO MpernapaTa >KeJaTelbHO
HAaYMHATh Ha PAaHHUX CPOKax OEPEMEHHOCTH WU Aaxke 10 ee HacTyruieHus. OJIHaKo
peasbHO CyTOYHOE nmoTpedieHue oaa konebnercs B npeaenax 30—35 mkr. C nuiei,
MPEUMYILECTBEHHO pacTuTenbHor, mnoctymaeT a0 90 % ioma. Ilponykramu,
coJiepKalluMK OOJIbIIIOE KOJMYECTBO MOA, SIBISIOTCSA: MOpPCKasi KarycTa, MOPCKUE
paku, KpaObl, MeYeHb TPECKH, YCTPHIIbI, CEJIb/b, pera, cauar, CBeKia, MoMuaopsl. B
HEOOJBIINX KOJIMYECTBaX MOJ COAEpKUTCS B TMIIEHUIE, KapTodese, Kamycre,
OproKBe, MOPKOBH, YECHOKE, Ipudax, Jyke, 6aHaHax. PactBopumbie Hoauabl ObICTPO
U TOJIHOCTBIO BCACBIBAIOTCS TP MOMAJaHUU Yepe3 POT WU myTeM uHramsiun (20—
90 % B TeueHKE MEPBOTo Yaca) U YPOBEHb €r0 B KPOBH MOBBIIIACTCS] OYE€Hb OBICTPO.

N3yuyenue oOmeHa i#oga B OpraHu3Me IMOKa3bIBaeT, YTO HOJUIBI,
HonupoBaHHble KapOOHOBBIE W AMUHOKHUCIOTHI, JUHOJUTOPUZUH U TUXPOKCHUH
BCACHIBAIOTCSI B BEPXHHUX OTJENaxX >KeJyJA0YHO-KUIIEUHOTO TpakTa. Bo3BpaieHue k
HOPMAJILHOMY COJIEpXKaHUIO H0/a B KPOBU HACTyMaeT yepe3 /2 yaca mocje npuemMa
MaKCUMaJIbHO JOMYCTUMBIX 103 HOIUCTBIX coeAuHeHWil. B Hacrosdiiee Bpems Mo
naHHeiM  MunzapaBa PecnyOnuku benapych Tepputopus crpaHbl OTHOCUTCS K
pPErMoHy C HEJOCTaTKOM MoJa B TMHUThEBOM BOJE W TMPOAYKTaX MHUTAHUS.
BonbmmuHCTBO G€I0pyCcOB OMIYIIAIOT HEJOCTATOK MOJa, YaCTUYHO KOMIIEHCUPYS €ro
NyTeM MNPUMEHEHHUS HOIUpOBaHHOUN muIIeBol conu. Jepuuur iiona mpuBOAUT K
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BPEIAHBIM ITOCJICACTBUSAM B JACATCIBHOCTH OpPTaHU3Ma B II€JIOM, U, B IIEPBYIO OYEPE.ib,
HapyIaeT (YHKIUIO IIIUTOBUIHON *Kee3bl (FHIAEMUUECKH 300).

Hapymenue (QyHKIMM IIMTOBUIAHOW JKENE3bl MOXKET BBI3BATh. OXUPCHHE U
npubaBKy B Bece; CHIDKCHHE pPaboOTOCroCcOOHOCTH, (OPMHUPOBAHHE CHHApPOMA
XPOHUYECKOW YCTAJIOCTH; HAPYIICHUE PEMPOIYKTUBHOW W ITOJIOBOM (DYHKIUH, T.C.
OKa3bIBAaCT BJIMSIHHEC HA HEPBHYIO M SHIOKPHHHYIO cHcTeMbl. OCOOCHHO OIaceH
nehuIMT Homa I MOAPOCTKOB, KOrjJa Ha (oOHE OBICTPOPACTYIEro OpraHu3Ma
HapylaeTcs JIMMUAAHBIA OOMEH, 3aJlep)KMBACTCS TIOJIOBOE CO3PEBAHME, BBITIAAAOT
BOJIOCHI, YXYJAIIAETCS TMaMsATh, MOSBISACTCA TJIyXOTa. YUYHTHIBasS BaXXHYI pOJIb B
KU3HEJCATCIIbHOCTH OpraHu3Ma (YHKIUH IIATOBUIHON JKEJIE3bl, IeIecoo0pa3Ho
0oJ1ee OAPOOHO PACCMOTPETh €€ BIUSHUE Ha MPOIECChl MeTaboIM3Ma U 0OCOOCHHOCTH
ee 3a00JIeBaHUH.

2. IIUTOBUJAHAS KEJE3A U HOJJIE®UINUTHBIE 3ABOJIEBAHUSI

[HutoBunnas keneza (LK) — opran, umeromuii ¢opmy 0abouyku u
pacnoJiararoluuiicsl Ha MnepeaHel MOBEepXHOCTH 1mern. OHa COCTOMT U3 ABYX JOJIEH,
COEIMHEHHBIX MEXay coboi mepemieiikoM. Hepeako y MoJoabIX M XyAbIX JoJel
IIUTOBUIHYIO >Kelle3y MOKHO yBuaeTh. IIpomyneiBaetcss 1K y OGonbmimHcTBa
JIO/IEH, 332 UCKIIFOYEHHUEM JIAIl C PAa3BUTOM LIEHHOM MYCKYJATypOM U KJIETYATKOM.
BMmecte ¢ npyrumu skene3aMu OHa BXOJUT B SHIOKPUHHYIO CHCTEMY, T.€. CUCTEMY
OpraHoB, BbIpA0ATHIBAIONIUX OHMOJIOTMYECKH AaKTUBHBIE BEIIECTBA — TOPMOHBI.
['opmonbl, TOcTymnas B KpOBOTOK, JEMCTBYIOT HAa TKaHM M OpraHbl 4elOBEKa,
HAXOJSIIUECs] 3a4acTyl0 Ha 3HAYUTEIbHOM OTAAJIEHUHW OT CaMUX DHIOKPHUHHBIX
Keles.

OcHOBHOM (yHKIIMEH! TOPMOHOB M BCEW SHIOKPUHHOW CHUCTEMBI SIBISETCA
nojJiep>kaHue HOPMAJIbHBIX 3HAUYEHUN pa3IMYHBIX BEHIECTB B KPOBU M, TaKUM
o0pa3oM, BceX MPOUCXOIAIIMX B opraHu3me mporeccoB. Tkanb LK cocTour us
JBYX TUIOB KJIETOK, MPOJYLUPYIOMKUX TOPMOHBI. BOJIBIIMHCTBO U3 HUX COCTABISIOT
KJICTKH, BBIICISIFOIINE B KPOBb rOpMOHBI TUPOKCUH (74) m Tpuitiontuponun (73),
KOTOpbIE€ MOJYYMIM CBOM Ha3BaHUS MO KOJUYECTBY aTOMOB HoJa B MX MOJIEKYJax.
Hpyroit Bun kierok, umerommxcs B DK, npogyuupyer u Bbizensier B KpOBb
kanvyumonur. OH y4acTBYET B PETYISILIUU YPOBHS KaJIbIMs B OpraHU3MeE, KOTOPBIH
ABJIIETCSI OCHOBHBIM MaTepHUaJiOM B CTPOUTEIBCTBE KOCTEH, a TakKe MpU mnepeaaye
UMITYJIbCA B HEPBHOW M MBIIIEYHOMN TKAHSX.

OcHoBHo#l Qynkiuenr ropmono XK siBisercss nmojgaep:kaHue HOPMaJTIbHOTO
MeTabonmu3ama (oOMeHa BelIeCTB) B KIeTKax opranuzma. Tupokcun (7)) wu
TpuionTUpoHuH (73) CTUMYIUPYIOT OOMEH BEIIEeCTB MPAKTUYECKH BO BCEX KJIETKAaX M
PETYyIHUPYIOT OYEHb MHOTHE TMPOIIECChl B OPraHU3Me — JAbIXaHWe, MPUeM MHILIH, COH,
JIBUKEHUE, a TakkKe padoTy OOJBIIMHCTBA BHYTPEHHUX OPTraHOB — OT cepAla 10
penpoaykTuBHOM cuctembl. ['opmonbl, Bbiaensembie LK, HeoOxomaumbl s
HOPMAaJIbHOTO YMCTBEHHOT0 M (u3nueckoro paszputus. Hapsgy ¢ ropMoHOM pocTa,
BbIpa0aThIBa€MbIM B TUNO(PU3E, OHU OTBEYAIOT 332 HOPMAJIbHOE Pa3BUTHE KOCTEH
ckenera. Hemocrarok ropmonoB II[JK B ngerckom Bo3pacte MNPUBOAMUT K



MPEKPAICHUIO POCTa, a AeUUUT UX MpPU OEPEMEHHOCTH — K HEJIOPa3BUTHIO MO3Tra
Oynyiiero pedeHka.

Jloka3zanHoM siBisieTcst poJib LIPK B HOpManbHOM pa3BUTHUH MOJIOUYHBIX KEJE3 Y
KEeHIMH. Y 310poBbIX droaeil [IDK npuHumaer yyactue Takke B KOHTPOJIE 3a BECOM
tena. Ilpu NOBBIIEHHOM MOTPEOJEHUU MHUIIM AKTHUBHOCTH €€ YBEIMYMBAeTCH,
oOpa3zoBaHue 75 YCHUJIMBAETCS, YTO NPUBOJMUT K IMOBBIIMICHUIO CKOPOCTH OOMEHa
BelecTB B opranusme. HaoGopor, npu Henoenanuun axktuBHocTh LK cHmkaertcs,
NPUBOJA K 3aMeJICHUI0 OOMeHa BElIeCTB. | OpPMOHBI TUPOKCUH U TPUHOATUPOHUH
NPUHUMAIOT Yy4yacTUe B perysillud BOJHO-COJIEBOrO OayiaHca, B 00pa3oBaHUU
HEKOTOPHIX BUTAMHHOB (BUTaMUH A B IEYCHHU), & TAKIKE B OCYIICCTBICHUU () YHKIIHIA
Apyrux TropMoHOB B opranusme. Hampumep, 6e3 ropmono XK HeBO3MOXHO
BO3/ICHCTBHE TOPMOHOB pocTa Ha rooBHOM Mo3r. Ona (I1)K) urpaet BaxHyro poJib B
(GYHKUMOHUPOBAHMM MMMYHHOW CHCTEMBI Opranu3mMa. Ee ropMOHBI CTUMYIHPYIOT
KJIETKH HMMMYHHOW CHCTEMBI, KOTOpbI€ TIOMOTalOT OpraHu3My OOpOThCA C
nH(pEeKIMOHHBIMU 3a00sieBaHusIMU. M3menenne ¢pynkuumii LK urpaer BaxHyto poiib
B Mpolecce crapeHusi opranusma. Hambonee pacnpocTpaHeHHBIM 3a00JI€BaHUEM,
CBA3aHHBIM ¢ HenoctarkoM ropMoHOB IIDK, sBmgercs ecunomupeosz. Cnenyet
OTMETUTb, YTO JAaHHOE 3a00JeBaHUE YACTO JUJIUTENIbHOE BPEMsl HE BBISABISETCS, T.K.
OHO MMEET MOCTENEHHOE HAayalo U CTEPThIE, HecIeU(PUIECKUE CUMIITOMBI, KOTOPBIE
pacUEHUBAIOTCS KaK pe3ybTaT NepeyTOMIICHUS, IPYTUX 3a00JIeBaHUM.

[Ipy runoTupeos3e B OpraHu3Me 3aMEIIISIIOTCS BCe Ipolecchl. B ycnoBusax
HEeJloCTaTKa TOPMOHOB T4 U T3 aHeprus oopaszyercsi ¢ MEHbIIeH UHTEHCUBHOCTBIO,
YTO TPUBOJUT K TMOCTOSTHHOM 350KOCTM U TMOHMKEHHUIO TeMIepaTypbl Tea.
JpyruM  TOpOSIBIEHHEM THUIIOTHPEO3a  SBISIETCS  CKIOHHOCTh K  YacTbIM
MH(EKIIUMOHHBIM 3a00JIEBaHUSIM, 4TO 00yCIIOBIIEHO OTCYTCTBHUEM
CTUMYJIMPYIOLIETO BJIUSHUS TEPEOUAHBIX TOPMOHOB Ha HMMMYHHYK) CHCTEMY.
OnHUM U3 OCHOBHBIX CUMIITOMOB TMIIOTHPEO03a SBJISIETCS TOCTOSIHHAS CIa00CTh U
YyBCTBO YCTaJIOCTH, Aaxe Mo yrpaM. YemoBeka OECIOKOSIT MOCTOSIHHBIE TOJIOBHbBIE
6osi1, yacTto 00JM B MBILIIAX U CycTaBaX, OHEMeHHe B pykax. Koxa craHoBUTCS
OTEYHOM, CyXOH, BOJIOCBI W HOTTH JOMKMUMHU. Hapsaay c¢ dQusnueckoit
3aTOPMOKEHHOCTbIO Y OOJBHBIX HAOJIIOJAaeTCsi YMCTBEHHAs 3aTOPMOXKEHHOCTh U
3a0bIBYMBOCTH. [Ipu runmoTupeosze u3-3a OTEKAa TKaHEW NOpakaloTcsi OpPraHbl
YyBCTB: PACCTPOMCTBO 3pE€HUSI, CHUKEHUE CIIyXa, 3BOH B ymax. ['onoc u3-3a oTéka
TOJIOCOBBIX CBSI30K CTAHOBHUTCS HU3KHM; YacTO BO CHE JIIOAW HAUYMHAKOT XpaNeTh
n3-3a OTEKA fA3bIKa W TOPTAaHU. 3aMEJIEHHE NHUILEBAPUTEIBHBIX MPOLECCOB
MPUBOAUT K dYacTeiM 3amnopamM. OJHHM U3 CaMbIX CEPBE3HBIX MPOSBICHUN
THIIOTHPEO3a SABISCTCS MOPAKCHHUE cep/ila — 3aMeJIeHre putMa cepana (Menee 60
yIapOB B MUHYTY).

JpyruM  cepAeYHO-COCYAUCTBIM  NPOSIBICHUEM THUIIOTUPEO3a  ABISETCSA
MOBBILLIEHUE YPOBHS XOJECTEPUHA B KPOBHU, YTO MPUBOJUT K MIIEMUUYECKOU OOJIE3HU
cep/illa, OCHOBHBIM MPOSBICHUEM KOTOPOU SBIISAETCS CTEHOKApAUs — pe3kas 00ib 3a
IPYAMHOW WM 3aTpyJHEHUE JbIXaHUs NpU XoabOe, MoAbEMe Mo JecTHUlEe. Y
OOJBIIMHCTBA >KEHIIMH HAOJIIOJAeTCs PaCCTPOMCTBO MEHCTPYaabHOW (YHKIIHH.
MeHcTpyauud MOTYT CTaThb OOWJIbHEe, JUIMTENbHEE WM MpeKpaTuTbes. MHorue
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KCHIIUHBI TPU TUTNIOTHPEO3€ BIEPBBIE OOpAIIAOTCS K THHEKOJIOTY C JKainoOoW Ha
Oecruiogue.

OnuH U3 caMbIX PacHpOCTPAHCHHBIX CUMITOMOB THIIOTHpEO3a — JACTPECcCHs,
10 TIOBOIY KOTOPOW OOJbHBIC YACTO HAMIPABIIAIOTCS K MCUXOJIOTY WK rcuxuatpy. Ot
8 mo 14 % mnronmeii, HampaBICHHBIX C JIHArHO30M <«IEMPECCUs», CTPagaroT
THIIOTHPEO30M. YCTaHOBJIEHO, YTO THUIOTHPEO3 MOXKET pPa3BUBATHCA B TIEPBYIO
ouepenp M3-3a TSHKENOro aedummra Woaa, a IMEHHO KOTJIa B OPTaHM3M B3pPOCIIOTO
YeNloBeKa MOCTYMaeT MeHee 25 MKT Hoja B CYTKH. Y KaXIOTO TPEThero OOJIHHOTO
THIOTHPEO3  SIBISIETCS  CICJACTBHEM JIEUEHHS TI0 TOBOJXY TEPHUOTOKCHKO3a
paZMoOaKTUBHBIM HOJOM WM pa3BuBaetcs mocie omnepanuu Ha IIDK. 3aboneBanme
HEPEIKO TepenaeTcsi MO HACJIEICTBEHHOCTH, XOTS W HE MPOSIBIACTCA B KaXKIOM
MTOKOJICHHH.

Hepenko rumotupeo3 BO3HHKAET y JKEHIIUH Tocie poaos. [Ipu 3aboneBanuu
DK 601pHOMY MHOT/AA OBIBAET TPYAHO BCIIOMHUTH BCE UMEIOIIUECS] CUMIITOMBI, T.K.
3a0BIBUNBOCTh, HECIIOCOOHOCTh CKOHIIEHTPUPOBATHCS WU  Pa3IpakKUTEeILHOCTD
SBIISIFOTCS. OJJHUMH W3 CHUMIITOMOB THUIIOTHpEO3a WM, HA00OpPOT, THPEOTOKCHUKO3A.
BaxHpIM MOMEHTOM B NEpBOHAUYATBHOW JAMATHOCTUKE ATHX 3a00JCBAaHUU SIBIACTCS
CBOEBpEMEHHOE OOpallleHne K Bpady M BHUMATEIbHOCTH MocienHero. lloHstue
«iommeunuTHRIE 3a0O0NEBaHUSA» B  HACTOAINIEE BpeMs HCHONB3yeTCs  JJIs
0003HAYCHHUsI BCEX HEONATONMPHUITHBIX BIUSHUN NeduIuTa HOoma Ha POCT M Pa3BUTHE
OpraHuM3Ma, B TIEPBYIO odepeab, Ha (OpMUpOBaHHUE MO3ra peO&HKa. DTH BIUSHUS
MOKHO TPEIOTBPATUTh MyTEM HomHON mpodunaktuku. [lepedeHp HoaaeUIMTHBIX
3a00/IeBaHUI BeCchbMa 3HAUMTENICH, a HanOoliee CephE3HbIE M3 HUX BCTPEUAOTCS Y
JETel: BPOXKIACHHBIC TOPOKH pa3BUTHS, BPOXKIACHHBIA THUIOTHPEO3, KPETUHU3M,
HapyIIeHWE YMCTBEHHOTO, GU3NIECKOTO U MOJIIOBOTO PA3BUTHSI.

NomneduuuTable 3a00NeBaHMA B HACTOSIIEE BPEMs SBISIOTCS CEPhE3HOI
po0JIeMOH 37paBOOXpaHEeHHs BO MHOTUX cTpaHax mupa. [lo ganasiM BO3 1 570 mun
yenoBek (30 % wHaceneHWs MUpa) HMMEIOT PHCK Pa3BUTUS  HOAICHUIIMTHBIX
3aboseBanuii, B ToM ymciie 6oiee 500 MIIH 4eToBEeK MPOKUBAET B PETHOHAX C TAKEIBIM
nedUIMTOM HoAa M BBICOKOM PacipOCTPaHEHHOCThIO dHAeMUYEcKoro 300a. Oxono 20
MJIH 4YelIOBEeK WMEIOT YMCTBEHHYIO OTCTalIOCTh BCIEACTBHE JaeduIMTa HOMA.
NomneduuuTHble 3a001€BaHMs BKTIOUAIOT MATONOIMYECKHE COCTOSHHMS, CBSI3AHHBIC C
HapylieHneM (YHKIMM [UTOBUIHOW >KENe3bl, KOTOphIE OOYCIIOBICHBI CHU)KEHHEM
norpedieHus oja.

Haubonee pacnpoctpaHeHHBIM 3a00JIEBAHUEM SIBIISIETCA 1000ehuyummblil, uiu
9HOemuueckuti 306. D10 3a00JeBaHUE pa3BUBAETCS Yy JIOJEH, MPOXKUBAIOIIUX B
HoneUIMTHBIX PETHOHAX, YTO MpUBOANT K yBenuuenuto I[DK Bciencteue omgHoOM
HEJOCTATOYHOCTH. Takoe COCTOSIHHE €ImI€ Ha3bIBAIOT 2VMUPOUOHBIM 3000M, T.K. Y
OONBIIMHCTBA OOJBHBIX COXPAHSETCS HOPMAaJbHBIH (DOH THPOUIHBIX TOPMOHOB B
KpoBH. Kak 0TMEYaroT CreruaiucThl-9HA0KPUHOIOTH, IETH C 3000M UMEIOT XY/IIIHE
nokaszatenu (pU3UIecKOro M MOJIOBOTO Pa3BUTHS, C TPYAOM 00ydarOTCs B IIKOJIE, OHU
qamie OOJICI0T, UMEIOT CEpbE3HBIE M3MEHEHHUS CO CTOPOHBI CEepPACYHO-COCYTUCTOU
CHUCTEMBI, a TaK)Ke Yy HUX XyXe IOKazarenu KpoBu u nap. YBemmuenue DK npu
HONIEDUITUTHBIX COCTOSTHUSX OOBSCHSETCS pa3pacTaHheM e€ TKaHW B OTBET Ha
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HHU3KO€E MOCTYIUICHUE M0/1a B OPTaHU3M.

CrnemyeT OTMETHTH, YTO HOJHAs HEIOCTATOYHOCTH MPOSBISIETCS Haubosee
SAPKO NPU CHHUKEHUU TOCTYIUIEHHWS B OPraHu3M TaKUX MHUKPOIJIEMEHTOB, Kak
KoOanpT, MeIb, MOJUOJEH, HMHK W Jp. HekoTopwie pacTUTENbHBIC MPOIYKTHI
nuTanus (Cosi, apaxuc, TypHEINC, IBETHas KalycTa) cojaepxkaT B ceOe BellecTBa,
criocoOHbIe HapymaTh cuHTe3 ropmoHoB LK mnu 3axBar fiona xene3oi. Kumeunast
rajoyka B IMPOIECCE CBOCH JKU3HEAEATCIBHOCTH MPOU3BOAUT (EPMEHTHI, KOTOPHIC
cHmkaroT cnocooHocts 1K k 3axBary Hoxa.

B Hacrosimiee Bpems YCTAaHOBJIEHO, YTO CYIIECTBYKOT TPYMIbI JIFOJEH,
MOJABEPKEHHBIX ~ OCOOCHHO  BBICOKOMY  PHUCKY  pPa3BUTHS  HoaaeUIIUTHBIX
3a0oneBaHuil. DTO N1€TH, MOJAPOCTKU MEpe] U BO BpeMs IOJIOBOTO CO3pEBaHUS, a
Takke OepeMeHHbIC KeHITUHBI. Bo Bpems 0epeMEeHHOCTH CyTOYHAasl MOTPEOHOCThH B
fozie BO3pacTaeT Mo4TH B 2 pa3za. ITo CBSI3aHO C U3BMEHEHHUEM FOPMOHAJIBLHOTO (poHa
YKCHIMHBI, a TAKXKE TE€M, YTO NMOCTYMNAIOUIAN B OPTaHU3M MATEPU MOJI UCIIOIb3YyETCS
Ha CHUHTE3 THUPEOUIHBIX TOPMOHOB Yy IUIOJA, KOTOpPhIE HEOOXOAMMBI €My IS
dbopMupoBaHUs I1IEHTPAJbHOW HEPBHOW CHUCTEMBI, CKejeTa, (aKTHYeCKdu IS
obecreueHs CHHTe3a Oelika MPaKTHYeCKH B Kaxmoi kierke. Mox U3 opraHusma
YeJIOBEKa BBIBOJIUTCSI ¢ MOUYOH, TOTOM M TPyIHBIM MOJIOKOM. [loaTomMy HEoOX0oaumo
MPOBOJAUTH MEPUOAUYECKH KYpPChl MOJOTEpAIlUM, HAIIPABJIECHHbBIE HA 3AIIUTY HAIIETO
OpraHu3Ma.

Maccosas tioonas npogurakmuxa OCyIIECTBIsAETCA MyTEM BBEJEHUS ioja B
pacnpocTpaHEHHbIE MPOAYKTHI MUTaHUS — coyb, xJyie0. IIpeumyinecTBoM aaHHOTO
METO/Ia SIBJISIETCSl €r0 HEBBICOKAsl CTOMMOCTb IMPHU OXBaTe OOJBIIOr0 KOJIUYECTBA
monei. OgHAKO OTCYTCTBHE WHAWBUIYAJIbHOIO KOHTPOJIA 33 COCTOSSHUEM JIOAEH
MOXXET MPUBECTH K  HEOJaronpusTHbIM  MOCJIEJICTBUSIM —  XPOHHYECKOU
nepeno3upoBke roaa. Kpome 3TOro rapaHTUHHBIA CPOK XpaHEHUs HOAMPOBAHHOMN
COJII OrpaHUYEH, T.K. KOHUEHTpalUMs #oJa B HEHM CO BPEMEHEM 3HAYUTEIBHO
CHUKAETCH.

I'pynnosas i1ioonasa npoghunakmuka TPOBOAUTCS B Maclutabe Tpynn
MOBBIIIEHHOTO PHUCKAa IO pPa3BUTHIO HOAACPUIUTHBIX 3a00JIeBaHUMN: JETH,
MOJPOCTKH, OEpeMEeHHble M KOopMAlllue >KeHUIUHBL. [IpoduiakTuka mnpoBoaUTCA
MyTEM JUIMTENBHOTO MTPUEMA MOICOAEPKAIIMX ITPENAPATOB.

Hnousuoyanvuas npogurakmuxa OCYIIECTBISETCS C OTACIbHBIMU JIMIIAMU
nyTéM npuéma rnpenaparon, CoAepKalux GU3N0IOrHIecKUe 1036l Hoa.

3alUTUTh CBOM OpraHu3M OT Jeduumra iojla B HACTOSIIEE BPEMs OYEHb
npocto. IIpakTH4ecKky B j1000ii anTeke HMEIOTCS penapaThl CTadMIBHOro Hoaa. JTo
«Kamuii #onun», «Homomapuu 100» (nns nereit m mompoctkoB g0 15 ner),
«I/IOIIOMapI/IH 200» (mast OepeMEHHBIX M KOPMSIIMX SKCHIUH) H JIp. Womun —
JEHCTBYIOIIEE BEIIECTBO MpernapaTa HOoAUl Kallis, KOTOPbIA OBICTPO BCAChIBAETCS B
KEITYJOYHO-KMIIEYHOM TpakTe. JlaHHBIM mpenapar HUCHONb3YETCA I JICUCHHUS
HETOKCMYECKOTO0 3002 B JIOOBIX BO3pAaCTHBIX KaTeropusax, a Takxke JUisd
WHIUBUIYAIbHOM M TPYNHOBOM NpO(UIAKTHKU OCIOXKHEHHH aedpunurta hoxa. C
AHAJIOTUYHOM LEBI0O MOKHO NMPUMEHSATh TAKKE U APYrue HOACOAEpKaALIUE CPEACTBA.
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B mnHacrosimiee Bpemsi pa3paboTaHbl U BBITYCKAIOTCS TOMEOINATHUYECKUE
CpeACTBa Ha OCHOBE MHUHEPAIBHBIX M PACTUTEIBbHBIX KOMIIOHEHTOB, KOTOpPHBIC
MOBBIIIAIOT COACpKaHue Homa B opranuzme. OJHUM U3 TaKUX CPEICTB SIBISETCS
«Ctpymens» (I'epmanus). [lokazaHusMHU IS Ha3HAYCHHS SIBISIOTCS. 3a00JCBaHUS
DK ¢ monmwkeHHON cekpeTopHOi ¢yHKImer (nuddy3roHHBIH 300, MOCICACTBUS
00Iy4eHHs); HEIOCTaTOK Hoja B OpraHU3Me; aTepOCKIePO3; KOPOHAPHBIN CKIEPO3;
BCIIOMOTaTeIbHAsl Tepamus TMpH TUNepTeH3uw; oxkupeHue. OnHa TabiieTka
«Ctpymens» conepxkuT 9,3 MKr Wojga WM mNpeaHa3HayeHa Il PACTBOPECHUS IO
SI3BIKOM.

[Ipexnae dem mnpuHUMATH Mpenapatbl Hoja, IeIecoo0pa3HO OO0paTUThCS K
Bpauy-3HJIOKPUHOJIOTY, KOTOPBIH IIOCJE COOTBETCTBYIOIIUX OOCIEIOBaHUI JacT
TOYHBIC PEKOMEH/IAINK, KaKue Cpe/ICTBa, COAEpKaIIKUe Mo, clienyeT MPUHUMATh, U
YCTAaHOBUT MIPOJIOTIKUTETLHOCTh MpoGUITAKTHIECKOTO npuemMa 3TOTO
JIEKapCTBEHHOTO TMpernapata. MoXXHO yOeauThCs caMOMY, JOCTAaTOYHO JU Hoaa B
opranusme. Jlj1s 3Toro Ha mpeaIuieube HaHOCUTCS S Y0-HbIN CIUPTOBOM pacTBOP Moaa
B BHJIE CETKH. 5 BEpPTUKAIBHBIX IMOJIOC U 5 TOPU3OHTAIBHBIX, IJIUHOW S5 cM ¢
MHTEPBAIOM 1 CM. Yepes
8 yacoB ocMarpuBaeTCsd MECTO HaHeceHUs] HojmHoW cerku. Ecmm crnenpl ioma
COXpaHWJIUCh, TO Homa B opranusme u II[DK mocrarouno, ecnu cienoB ioma Ha
npeaIieube HEeT, TO B opraHusme Aedurut hoxa. OaHaKo HENb3 HCKIIOYHUTH
OTJICJIbHBIE HEXKEJIaTeNIbHBIC pEeaKlud Cpelu HEOOJbIION YacTH HaCeJICHHUs,
oOJaaroieil MOBBIIMICHHOW YYBCTBUTEIBHOCTBIO K MOMY M CTPAJArONIUX PSAOM
3a00JIeBaHUi, TIPU KOTOPBIX MPHEM TMPEMapaToB MOXKET BbI3BATh HMX CHJIBHOE
o0oCTpeHHe.

[Ipu3HakamMu HaCBIIICHUS OpraHW3Ma WOJOM SIBIISIOTCS YBEJIUYEHHE CIIU3U B
HOCY JTM0O MOTYT TOSIBUTHCS MPU3HAKU TMPOCTYAHOrO 3a00JIeBaHUs, KpalUBHHIIA.
EctecTtBeHHO, B 9TOM cilydae mpueM iojia cieayeT Ha BpeMs npekpaTuTh. [lo0oduHbIe
JIEUCTBHS JICKAPCTBEHHBIX MpenapaToB CTAOMIBHOTO io/a MOApa3aesstoTCs Ha JiBa
TAMa peakuid: S(QeKTsl, MPOSABIAIONIMECS B CcaMOMl IMTOBUAHOM Kelese
(tupeoiioguT, 300 THIOTUPEOMAHBIH W HETUIIOTHPCOUIHBIH, THPEOTOKCHKO3,
THIIOTHPEOUTU3M); 2 pexTHl, pa3BUBAIOLTHECS B TIPYTUX opraHax
(mepMartosornyeckue MPOSIBICHUS, KOHbIOHKTUBUT, MAPOTHUT, PEAKIIMA CO CTOPOHBI
’KEJTyTI0YHO-KHUIIIEYHOr 0 TPaKTa, TOIIHOTA, pBOTA, AUapes).

VYka3zaHHble JaHHBIE O MOOOYHOM JCHCTBUM HOAHMIOB OTHOCATCSA K CIIydasiMm
XPOHUYECKOTO ©XKEIHEBHOTO TMNpUMEHEeHUsI (dapMmrmpenaparoB #oma B 032X,
3HAYMTENILHO MPEBBIMIAONTUX PEKOMEHIAIINU Bpaya-dHAoKpuHoiora. Cienyer UMeTh
B BHUJY, UYTO [JIi 4YacTU HAceJCHUs MNpoBeacHUE MPOoPUIAKTHIECKOr0 Kypca
npenapaToB CTaOMJIBHOTO HoOAa TMPEACTABISIETCS pealbHO omnacHbiM. K uucny
BO3MOJKHBIX MPOTUBOMOKA3aHUHN JI TTpUEMa MpernapaToB CTAOMIBLHOTO H0/1a MOXKHO
OTHECTH: TIOBBIIIIEHHYIO YYBCTBUTEIBLHOCTD K HOay; martojgorudeckue cocrosiust 110K
(THPEOTOKCHKO3, Haau4he OOJBIIOr0 MHOTOY3J0BOrO 300a); pPSIa  KOXKHBIX
3aboneBaHuil  (reprneTH(OPMHBIA JepMaTHT, ICOpHa3 W Jp.). YUHTBIBas OTH
OCOOCHHOCTH  BO3JEHCTBUS  HOJa Ha OpraHU3M YeJOBEKa, IeJIecoo0pa3Ho
noApoOHEee OCTAaHOBUTHCS HA TOTJIONMIEHWHM W BBIBEICHUM U3 OpraHu3Ma
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paIMoaKTUBHOTO Mo/aa, a Takke Ha ocoOeHHocTax 3amuthl 1K oT Bo3geicTBus
paauoakTuBHOTO Hoxa — J-131.

3. OCOBEHHOCTH BO3JEHCTBHA J-131 B YPE3BBIYAHHBIX
CUTYAIHAX

Kak noxkassiBaer onsIT nocineaHux aBapuilt Ha ADC ¢ pa3pylieHUeEM SIEepHOTO
peakTopa, Ha MEPBOM OJTame IMociie aBapud (MpUMEpHO 2 Mecsla) BEIyHUMH
7103000pa3yoNUMU  PaAUOHYKIUAAMU SIBISIOTCA HW30TOmbl Moma J-129-135. Ilpu
MOCTYIVICHUW BHYTPb OpraHW3Ma OJHOTO M TOTO € KOJWYECTBA JAHHBIX M30TOTOB
no3a, coznapaemas B LK nereit B Bo3pacte 1-14 net, MokeT ObITh 3HAYUTEIHHO
Oosbliie, yem y B3pociioro yenoBeka (mo 10 pa3). DTo oOBsACHSICTCS TEM, YTO Macca
12K B3pocnoro uenoBeka paBHa 20 T, a pebeHka — 2 T.

N3 Bcex wW30TONOB oA HauOOJBIIYIO OMNACHOCTh, B TIEPBYIO OYEpEIb s
YesIoBeKa, mpejactaBiasier coooit  J-131, smeisrormiicss b- um gusmydarenem. [lepuon
noiypacnana J-131 cocrasiser 8,05 cyrok. Dueprus b-uactuil cocraimsier 0,25-0,82
M5B, sneprus ¢kBantoB — 0,08-0,72 M»sB. Ilpu mnepopaibHOM MOCTYIUIEHUH
paZMOaKTUBHBIA HOJ TMPAKTUYECKH IMOJHOCTHIO BCACHIBACTCS B  IKEIYIOYHO-
kumeyHoM Tpakrte. [Tpu naransmuu 50 % paanoakTUBHOTO Hoga OTKIIAIbIBACTCS B
BEPXHHUX JIBIXaTEIbHBIX MYTAX, 10 15 % — B Oponxax, octanbHbie (0ko10 35 %) — B
JIETKUX. Yxe yepes
6 gacoB 1o 15-20 % panuoaktuBHOTO Hona pukcupyercs B XK, a yepe3 24 gyaca
¢ukcupyercs 10 25-30 % wuzoromna. OCHOBHBIM MOCJEJICTBUEM 3TOTO Mpolecca
SIBJISICTCSL Pa3BUTHUE cunomepuosa W omyxolieBbix 3aboneBanuii 113 (B oraenbHbIe
CpPOKH), a MpH TOCTYIUICHHH OONbIIMX 103 — mepeouoduma. Oxomo 30 %
MOCTYNHBIIIETO B KPOBb H0/1a OTKIIAJBIBACTCS B IIIUTOBUTHOM JKEJe3€ M BHIBOJUTCS U3
Hee C OuoJIorMueckuM mnepuojaoM noiyBbiBeAeHUs — 120 cytok. DddeKTHBHBIM
nepuoa nonyBbiBeneHus u3 113 pasen 7,5 cytok. Octanbubie 70 % mocTynuBIero
fio/la B OpraHu3M PaBHOMEPHO PACHpPENesISIOTCS 0 Pa3IMuHBIM OpraHaM M TKAaHSM.
buonornuecknii mepuoa TMOMYBBIBEICHUS ITOM YacTH cocTaBiuser 12 cyrtok, a
s dexruBubl — 4,8 cyrok. Okosmo 10 % ot »3TOM YyacTW paJMOAaKTUBHOrO Hoja
BBIBOJIUTCS C KaJIOM, @ OCHOBHAsI 4acTh — C MO4YOi. HekoTopas yacTh U30TOIOB Ho/a
BBIBOJIMTCS Yepe3 JIETKUE, a TAKKE C ITOTOM, CIIFOHOU, MOJIOKOM.

B xapaktepe mnopaxenus J-131 npu HU3KON 3apak€HHOCTH MECTHOCTHU
OOJIBIIYI0 POJIb HIpaeT (YHKIUSA IKele3bl (HOpMalibHas, TMOBBIIICHHAS WIH
noHmwkeHHas). Tak, B Hopme nororienre J-131 mporekaeT MeUICHHO, HE JOCTUTAET
OOJIBIIION BEIMYUHBI, HO XapaKTEPH3yeTCs H3BECTHOW JUIMTENBHOCTBIO [3]. VYV
OONBHBIX THPEOTOKCHU30M THUII TIOTJIOMICHHSI HHOM: 3aXBaT HO/la COBEPIIACTCS OBICTPO
U uHTeHCUBHO (y)ke yepe3 1—4 yaca mocie BBEJACHHS Ho1a yepe3 pOT TKaHb XKeJIe3bl
3axBatbiBaeT 10 20 % oOmiero ioxaa), ogHako u yaepxkupaercs ion B 113 Hemqoiro,
U yXKe mocie 24 4acoB KOHIICHTPAIHsI €r0 Pe3Ko yMeHbmaercs. [Ipu moBeimeHHOM
3apaKCHUH MECTHOCTH PaJMOAaKTHBHBIM HOJOM IOCIEIACTBUS €ro BO3JEHCTBUS Ha
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OpraHu3M uesoBeka ropasao Ooisee Tskenblie. 3anepxkka J-131 B LK y myxxuun u
KEHIIMH NpuMepHo oauHakoBa. C Bo3pactom oHa mnagaer. Hakomnenune J-131 B
3uMHee BpeMms npuMepHo B 2,2—3,0 pasa Bblllie, YeM B JICTHEE BPEMS BCIIEICTBUE
yeunienus aestenbHoctd 3. Konuentpanus J-131 B ciitoHe U KellyZOYHOM COKE B
30 pa3 Beimie, yeM B kpoBu. Hakomnenune J-131 B I3 mioxa nHactymaetr Ha 18
Henesne OepeMeHHOCTH. B rpyaHoe Mosioko kopMmsiux xkeHiua J-131 moctynaet
3a CUMTaHHbIE MUHYTBHI IOCJI€ OTpaBlIEHUs W OOHApY>KHUBAeTCs B OpraHU3Me
MmiazeHna yxe yepes 8-10 munyt nocie kopmieHus. Yepes 48 yacoB coaepkanue
J-131 B opranuzme peOeHKa YK€ NPEBBIAET PATUOAKTUBHOCTH MATEPUHCKOIO
opranu3zMa. KauecTBeHHass M KOJMYECTBEHHas oOlleHKa 3apaxkeHus J-131 wmoxer
OBITh TIPOBEJICHA MyTeM ompeaencHus gusnydeHus ot L3 mnm b-gusnydenus or
MOYH.

Omnpenenenue conepxkanust J-131 B I3 ocymiecTBisieTcss myTeM HU3MEpPEHUS
MOITHOCTH  DKCHO3MIMOHHON  (3KBUBAJICHTHOM) 03Bl TramMMa-U3JIy4CHUS Y
MOBEPXHOCTH Tena. JlJig 3TOM 1LeTu MOMKHO HMCHOJB30BATh CEPUNHBIE TI03UMETPHI-
panuometpsl Trma CPII-68 (01), IPI'3-01(02), AIT-5B u np. Ilpu sToM maTyuk
npubopa pacrnojaraeTcsi BIUIOTHYIO K OCHOBAaHMIO Ined, Mexnay poismu 3.
OO0s3aTenbHBIM ~ YCIIOBHEM  KOPPEKTHOCTHM  HM3MEpPEHUsl SBISETCS OTCYTCTBUE
HapY>KHOTO 3arpsi3HEHHs] Tella W JUYHOM ojexabl. HapyxkHoe paauoakTUBHOE
3arpsi3HEHME Teja JIydllle BCEro KOHTPOJIMPOBAaTH C MOMOIIbIO TIpubopa,
peructpupymoiiero oOera-uznydenue. Copepxkanue J-131 B I3 BBIYMCHAIOT 1O
pe3yibTaTaM Kak MUHUMYM JIBYX-TPeX U3MEPECHUI.

[lony4yeHHble pe3ynbTaThl CPABHUBAIOTCS CO 3HAYEHUSMH JIONMYCTUMBIX J103
o0yuenus, npuBeaeHHbIX B Ta0a. 1 u 3 [12] u ycranosnennsix HPB — 2000.

Taomuma 1

KpuTepml AJISI IPUHATUA HEOTJIOKHBIX pemeﬂuifl
BHaqaﬂbHOMrwpnonepanuauuonﬂoﬁaBapuu

Hopmanuzyemas [Ipenen no3b1

BE&iIn4YnHa

[Tepconain Hacenenue

OddexTuBHas 1032

20 M3B B TOJI B Cpe/THEM 32
JIFOOBIE IT0CIIEI0OBATEHHEIE
5 ner, HO He 6oitee 50 M3B B 1O

1 M3B B roj B cpesiHeM 32
JIFOOBIE ITOCIIEN0OBATEILHEIE 5
JIET, HO He OoJiee 5 M3B B roJ

OKBUBAJICHTHAA 1034 34 TO;
B XpYCTaJIMKE TJ1a3a, KOXKe,
KHUCTAX

150 m3B
500 m3B

15 m3B
50 m3B

Ecnu pe3ynbpTaThl NpEBHIIAIOT JOMYCTUMBIE, TO B 3TOM CIlydae CJIEAyeT
OCYIIECTBIISITh IBAKYAIINIO0 OEPEMEHHBIX KEHIIUH U JeTeil B 003aTEIbHOM MOPSIKE,
a B3pOCJIO€ HACEJIEHHE HBAKyHPOBATh C yUYETOM OOCTAaHOBKHM U MECTHBIX YCJIOBHH.
VYuursiBast onacHocts o0nyuenus DK nui, Haxonasmmxcsi B mepBble Yachl U JHU
Mocjie aBapuuM B 30HE BBICOKOIO 3arpsi3HeHus Bosayxa J-131, TpebOyercs B
00s3aTeIbHOM MOPSAJIKE MPOBOJIUTH HOJHYIO MPOPUIAKTUKY IyTeM MpUEMa BHYTPb

14



JIEKapCTBEHHBIX  MpernapaTtoB cTaOwiabHOro Homa. OdPEeKTUBHOCTH  HOJIHOU
poUIAKTUKYA B 3aBUCMMOCTH OT BPEMEHU IpUEMa IMpernapaToB cTaOMWILHOTO Hoja
npejcTaBiieHa B Tab. 2.

Tabnuua 2

3amuTHbIN 3¢ deKT B pe3yjibTaTe NPOBeIeHUs iHOIHOI MPOPUIAKTUKH

. OddexTuBHOCTH
Bpewms mprema mpermapaToB cTaOMIIBHOTO HOaa
3aIUTHI, Pa3
3a 6 yacoB g0 uHTamsAIMH J-131 100
Bo Bpems uaramsmun J-131 90
Yepes 2 yaca mociie pa3oBOro MOCTYIICHHS 10
Yepes 6 gacoB mocie pa3oBOTo MOCTYILICHHS 2

[Topsimox mpoBeneHUS HOMHOW TPO(HIAKTHKHA JOHKCH OBITh BBITIOJIHCH B
CTPOTOM COOTBETCTBUHM ¢ «PEeKOMEHIAaNMsIMU TI0 TPUMCHCHHIO IIperapaTroB
CTaOMIIBHOTO Hoja HaceleHueM it 3amuThl 13 u opranusma oT pagroaKTUBHBIX
u30TonoB iona» [6]. [Ipu npoBeneHnn HOIHOW MPOPHUIAKTUKU CICAYET YIYUTHIBATH,
9TO JJIs TOJJCP)KaHUS YPOBHEH 3aIllUThI B YCIOBHUSAX JUIMUTEIBLHOTO MOCTYIUICHHS B
OpPTaHM3M PaTUOAKTHUBHOTO H0J]a HEOOX0 UM MPHEM TpernapaTa CTabMIBHOTO Hoja B
TEUEHHE BCETO CPOKa, KOorjaa Bo3MOXHO nocTymienune J-131, Ho He Oomee 2-X CyToK
1T OCpPEeMCHHBIX KCHIIMH W JIeTed 0 5-TM JIeT, WHade HEOoOXOAMMO JUIsi HHUX
MPUHUMAThL JPYTHE MEphl 3allUThl, BIUIOTH JO 3Bakyanuu. BeiBemenume J-131 u3
OopraHu3Ma 4eJIOBeKa COBEpINACTCS OOBIYHBIMHU ITYTSAMH. ITOYKAMH, KCIYIOYHO-
KHIIEYHBIM TPAKTOM, CIIM3UCTBIMH OOOJIOYKAMH, JICTKHMH, MOJOYHBIMH JKEJIC3aMH.
Mon B Moye HAXOMWMTCA MCKIIOUMTEIBHO B BHAE HOMMIOB. OCHO8HOU Cnoco6
cKopeliue2o 8bleeOeHUsl PAOUOAKMUBHO20 1loda W3 OpraHu3Ma — 3aMelleHUue ero
OOBIYHBIM MOJIOM. YuuThIBas, uTo 3a 4 yaca tepsercs 65 % moriomeHHon 10361, 3a
24 gaca — 90 %, a 3a 48 yacoB — 92 %, 3amaua 5Ta NPECTABISICTCA HE TAaKOU YyKe
clokHOH. OHAKO JIMTENhHOE MpeObIBaHUE YEIOBEKAa B YCIOBHSIX 3apakKCHHOH J-
131 mectHOCTH TpeOyeT camMoro TIIATEIBHOTO TMOJXOAa K JO3UPOBKE €XKETHEBHO
BBOJIMMOTO CTAOMIIBHOTO 1O/1a U He JoJpkHA peBbimath 200 MKT/CyT.

Kpome Ha3HaueHHs TpenapaToB CTaOWJIBHOTO #oJga MpH HEpOpaTbHOM
MOCTYIUICHUU  PaJMOAKTHBHOTO Hoaa  HEOOXOJUMO  NIPHHITH — aJACOPOCHTHI:
aKTUBHUPOBAHHBIN yroib, caadburenpHoe (10 Y%-Hblil pacTBOp THOCYNIb(ATa HATPHUS) C
MOCJICTYIOIITUM TTPOMBIBAHHEM JKEITyIKa U MPUMEHCHHEM OYHCTUTEIBHBIX KIIM3M. B
Cllydae MHTAAINHA PaTUOaKTHBHOTO HO/ja HA3HAYAIOTCSl OTXapKUBAIOIIUE, JIeUeOHbIS
WHTQJISIIHH.

PEKOMEHAANONUN

10 NPUMMEHEHUIO MPeNnapaToB CTAOWIBHOIO i10/1a HACEJTeHUEM /ISl 3AIIUThI
IIMTOBU/IHOM 7KeJie3bl U OPraHu3Ma OT PAJHOAKTUBHBIX U30TONOB Hoaa
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1. Ilpu aBapusx SAEPHOTO PEaKTOpa MPOUCXOIHUT BHIOPOC B OKPYKAIOIIYIO
Cpely B3HAYHMTENIBHBIX KOJIMYECTB pPaAMOM30TONOB iona. I[lpm mnomamanuu B
OpraHu3M paJHMOHM30TOIHBI oaa n3buparenbHo HakamauBaroTcs B LXK, Be3biBas eé
nopaxxenue (HapymieHue wWonadukcupyromneilt (QyHKIuM, HEKPOOMOTHYECKUE U
aTpodudeckue W3MCHEHUS, 0J1aCTOMOTEHHOE neicTBHUE). Ocobyto
PanroOMOIOTHYECKYI0 OMmacHOCTh mnpeacTaBisiioT J-131-135. PaaumoakTuBHBIE
M30TOMBI HOJa MOTYT MOCTyNaTh B OpPraHW3M 4Yepe3 OpraHbl NUIIEBapeHUS,
IBIXaHUs, paHEBbIE M 0)KOTOBBIE MOBEPXHOCTU KOXH. BcackiBaHWE pacTBOPHMBIX
COCIMHEHUH 1oJa IPU yKa3aHHBIX MMYTAX MOCTYIUICHUS B opranu3M gocturaet 100
%. B paHHHMil mepuoj moclie aBapUM OMACHOCTH MPEICTABISET WHTAIAIHNOHHOE
MOCTYIUIEHUE  Paguou30TOnoB  Hoja. Haubonbiiyro  OmacHOCTh  MMeEET
AJIEMEHTapHOE TOCTYIJICHHE PaANOaKTUBHOTO HOIa TPU YIOTPEOJICHUU MOJIOKA U
MOJIOYHBIX MPOJAYKTOB OT JKMBOTHBIX, HAXOSAIIUXCS HA BBINIACE HA 3arPS3HCHHBIX
paguoaKTUBHBIM H0OM MacTOMIIAX, U 3arpsi3HEHHBIX OBOIIEH, (DPYKTOB.

2. JIns 3amMTHl OpraHu3Ma OT HAKOTUICHUS PaJMOaKTHBHBIX M30TOMOB HoAa B
kputrueckoMm oprane — IIDK u Tene mpumeHSrOTCS mpenapaTsl CTa0MIBHOTO HOAA.
[IpenapaTsl cTabuinpHOrO #oma BbIBBIBAIOT Onokamy DK, cHmkaioT HaKoIUIeHHE
paauouszoronoB Homa B DK u e€ obOmyuenme. B PecnyOnuke  benapych
PEKOMEHJIOBAaH W TPUMCHSCTCS WOAUCTBIA Kajauii. CBOCBPEMCHHBIM TPHEM
Honucroro kanusg odecrieyuBaeT cHkeHue 103bl o0myyenus DK na 97-99 % u B
JECSATKA pa3 — BCEro opraHu3Ma. Y Hac B CTpaHe pa3paboTaHbl MpenapaTbl B
TabjaeTouHo ¢opme CcTaObWIM3UpPOBAHHOrO HoaucTtoro kamus. Jlo3el ero
npumenenusi: 0,125 r nys B3pocinbix u geteit crapuie 2 jet; 0,040 r — s nereit go 2
net. Cpok xpaHeHus: TabneTku 4 roxa. s pacmmpeHus: apceHana CpeCTB 3alIUThI
DK oT pagmon3oTONOB ioga B MONOJHEHHE K WOAMAY Kalus PEKOMEHIYIOTCS
Apyrue npemnapatsl Hoaa: pactBop Jlroromns u 5 %-Hast HacTolKa 0/1a, OKa3bIBAIOIINE
paBHOE C WOIUCTBHIM KallueM 3allUTHOE JCWCTBHE TMPU TOCTYIUICHUU BHYTPb
panuoiioa. Yka3zaHHBIC MTpemapaThl JOCTYITHBI JJIsl HACEJICHHUs, TaK KaK IMOYTH BCEr/1a
UMEIOTCS B JIOMAIIHUX anTeukax. bolee mmpokwii Habop mpemnapaToB Homa Jis
sanuTel DK oT pammon3oromoB #ona TO3BOJUT B UYPE3BBIYAWHBIX YCIOBHSIX
OCYIIECTBIISITh HEOOXOIUMBIE MEPHI MO OOECIEYEHHUIO PaIMallMOHHON 0€30MacHOCTH
HaceJIeHUs, HaXOSIIErocsl B 30HE paJMOaKTUBHOIO BHIOPOCA MM YIOTPEOISIOIErO
3arpsi3HCHHBIC PATUOAKTUBHBIM HOJOM MOJIOKO M JAPYTHE MPOIYKTHI NMUTaHus. [lpu
OTCYTCTBHH HOAMJA Kajusl pacTBOp JIOrosist 1 HaCTOWKa 10/1a MOTYT €T0 3aMEHHTb.

3. VMomucThlii Kammii NPUMEHAIOT B CHEAYIONMX 03aX (B OJHOM W3
HpeIaracMbIX BAPHAHTOB): B3POCIIBIM H JICTSAM OT 2 JIeT U cTapiie — o 1 tabierke 1o
0,125 1; netsam o 2 et — o 1 tabnetke mo 0,040 r it mpuema BHYTPb €KEIHEBHO,
O0epeMeHHbIM KeHIMHaM — 1o 1 Tabnerke mo 0,125 r ¢ oIHOBpEMEHHBIM MPUEMOM
nepxiopata kKamusas — 0,75 r (3 rtabmetkm mo 0,25 r1). Hacroiika iioma 5 %-Has
MPUMEHSIETCS] B3POCIBIM M TIOApocTKaM cTapiie 14 net mo 44 xarm 1 pa3 B ICHb WITH 110
2022 xarutu 2 pasa B JieHb noc/ie eovl Ha 1/2 crakana Mosioka min Bofpl. Jletsm ot 5 ner
u crapiie 5 %-Hast HacTOWKa o/1a MPUMEHSIETCS B 2 pa3a MEHBIIIEM KOJIMYECTBE, YeM IS
B3pOCIIBIX, T.¢. Mo 2022 xarum 1 pa3 B neHb min 1o 1011 karnens 2 pasa B aeHb Ha 1/2
CTaKaHa MOJIOKa WIH BOJBL. [Jemsim 00 S .iem Hacmotixy tio0a 6Hympv He Ha3HA4arom.
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Hacroiika #Hoga MOXXET TPUMEHSTBCS ITyTeM € HaHECCHHS Ha KOXY.
3amuTHBIN 3P HEeKT HAaHECEHUsI HACTOMKHU Hoja Ha KOXY COIMOCTaBUM C €€ MPUEeMOM
BHYTPh B T€X K€ Jo3ax. Hacroiika Homa HaHOCHUTCS TaMIIOHOM B BHJE IOJIOC Ha
Mpeamieybe, roJeHU. DTOT Coco0 3auUThl 0COOEHHO PUEMIIEM Yy JETeH MIIa/IIero
Bo3pacta (Miammie 5 Jer), MOCKOJBKY IMepopalbHO HACTOWKa HoJaa y HUX HE
npuMeHsieTcst. JJisi HCKIIIOUEHUsT 0’KOTOB KOXKHU 11€JIeCO00Pa3HO UCTOIB30BaTh HE S Y0-
HY10, a 2,5 Y%-HyI0 HAacTOWKY Hoja. JIeTsM oT 2-X 10 5-Tu JIeT HaCTOMKY Ho/1a HAaHOCST
u3 pacueTta
20—22 xaruii B O€Hb, IETAM JI0 2-X JIET — B IIOJIOBUHHON 103€, T.€. 10—11 xarenb B 1€Hb.

Pacmeop Jloeonsa npumeHsieTcst B3pOCIIbIMU M MOAPOCTKaMu cTtapiie 14 net no
22 xarm 1 pa3 B genb win o 10-11 xanens 2 pa3a B ieHb mociie enbl Ha 1/2 crakana
MoJIoKa uiu Bonbl. JleTssMm oT 5 1o 14 nmeT pekoMeHIyeTcsl UCIOJIb30BaHUE PacTBOpa
JIroronst mo 10-11 kamenp 1 pa3 B jaeHb win 1o 56 kamenb 2 pasa B JeHb Ha 1/2
CTakaHa MOJIOKa Wiu BOAbl. JleTam mo 5 jeT mpuMeHeHue pactBopa Jloroins He
pexoMmenayercs. I[lpemapatrsl #oma TPUMEHSIOT A0 HCUYE3HOBEHHS YIPO3bI
MOCTYIUICHUSI B OPTraHU3M PaJIMOAKTHBHBIX H30TOTIOB HOIA.

4. ]Jnst OCYIIECTBIICHUS] CBOCBPEMEHHOMN 3aIllUThl HACETICHHS OT PaJHMOaKTUBHBIX
M30TOMNOB Hofa JeueOHO-IPoPHIaKTHYECKHE YUPEXKISHHS CO3/IAI0T 3amac Hoauia Ha BCE
00CITy)KHBacMOe HaceJICHHE M3 pacuera nmpuéMa ero B TedeHue 7 aHed (3¢ QheKTUBHbIMN
Ononornyeckuii meproy nonysbiBeeHus) [7]. [Ipeamonaraercs, 4to 3a 3To BpeMsi OyaeT
NPUHATO pelleHre Ju00 00 3BaKyalldd HAaCeNeHHUs, JIMOO HCKIIOYEHO MOCTYIUICHUE
panuoiiosia B opranusm Jozei. OdecrieueHne HaceaeHus! HOAUCTHIM KalleM, pacTBOPOM
Jlrorons u 2,5-5%-HoM HacTOlKOW 02 MPOBOAUTCS Yepe3 anTeUHYIO CETh, JJIs Yero B
anTekax co3JaeTcs HeoOXOAMMBIN 3amac mpernaparoB Hoja. YacTh 3amacoB HOIUCTOrO
KaJusl MEIYyUpEKICHUE TepeIacT B JIETCKUE JOMIKOJbHBIE YUPEXkKJACHUS, UHTEPHATHI,
OOJIBHUIIBI, POAWIBHBIC JJOMA U T.J., TJIC OHH OIIEPATUBHO MOTYT OBITh IPUMCHECHHBI.

5. Ilpuem mpenapaToB HoAa OCYILECTBIISETCS HACEIEHUEM CaMOCTOSATENIbHO
COTJIACHO PEKOMEHAAIUSIM MO0 MX MPUMEHEHHIO, JJIS 4Yero CleayeT Pa3MHOXUThH B
HEOOXOIMMBIX KOJIMYECTBAX MaMITKH, KOTOPBIE MOKHO ITOJIYYUTh B JII000H anTeke, a
yupexaeHuss —oOecrneunBaroTcss WMH  3apaHee. [Ipennaraemple  Tmpemnaparhbl
CTaOMJIBHOTO #oJa He TMpPEACTABIAIOT OMACHOCTUM Uil OpraHu3Ma B J03ax,
PEKOMEHYeMBIX JIJIS 3aIllMThl OpraHU3Ma OT PAJHOAKTHBHBIX M30TOIOB Hoaa W HE
OKa3bIBAIOT MOOOYHOr0 JIEUCTBUA Il OOJBIIMHCTBA HaceieHus. OIHaKO B JIFOOOM
cilydae cienyeTr u3beratb Mepeso3upOBKU MPENapaToB, COACPKAIIMX HOIUI Kaslus.
Bo wu3bexanue mnepenosupoBku (KJ) opranamu 3apaBOOXpaHEHHsS HEOOXOIMMO
MPOBOJINTh PA3bSICHUTEIbHYIO pabOTy depe3 IMedarh, pajauo, TEICBUICHUE O
MOKA3aHMIX K MPUMEHCHHIO MPENapaToB, MOPSAKE UX MPUMEHEHUsS, XpaHEHUS U O
MOBE/ICHUM HACEJICHUS.

6. Hoonaa npogunaxmuxa mauunaemcs HeMeONeHHO Npu yepose 3azpA3HeHus
6030yxa U meppumopuu 6 pe3yivmame asapuu S0EPHLIX PeaKmopos, YMeuKu Uil
8b10P0OCOB NPOMBIULTIEHHBIMU NPEONPUIIMUIMU 8 AMMOCHEPY NPOOYKMO8, COOEPHCAUIUX
paououzomonst tiooa. llocie W3ydeHus paaualMOHHOW OOCTAaHOBKH CIELUAIbHON
KOMHUCCUEH TIPUHUMAETCS pelieHue O TPOAODKCHUM WIM OTMEHE HOJHOM
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npodunaktuku. Momgnas mpodunaktika AODKHA OBITH MPOJOJIKEHA B CIEAYIOIIMX
ciyyasix:

— MNpH TPEBBIIICHHH OOBEMHON AaKTHBHOCTH pAAMOHYKIHIOB Hoga B
aTMOC(hEepPHOM BO3/yXe 1,510 Ku/n (5,55-10'3 bx/n);

. 2
— [IpY  3arpsA3HEHUU NAcTOWIl paguonHykiaugamMu ioma cbime 0,7 Ku/km

(2,6:10" Br/km?)

— MpU TPEBBIIEHUH OOBEMHON aKTUBHOCTU PAJAMOHYKIUAOB HOAa B MOJIOKE

1-10°® Ku/n (3,7-10% Bx/xn).
4, IPAKTUYECKAS YACTDb

[ToxBenast WTOTM PACCMOTPEHHS MaTepHala O MHKPOIJIEMEHTax, CICIyeT
OTMETHTh, YTO B XHMHUYECKHH COCTaB KICTKH YEIOBEUCCKOTO OpPraHM3Ma BXOIMT
okoj10 100 snmeMeHTOB nepHoaAMUYecKOil cucteMbl Menneneesa [7]. B mpupone, kak
U3BECTHO, CYIIECTBYET OIPEAEICHHOE pPaBHOBECHE. B JKHMBBIX OpraHM3Max BCE
DIIEMEHTHI, BKJIIOYas paJHOHYKIUABI, paCHpEeaesioTCs pPaBHOMEPHO, WIH B
OpraHu3sMe B II€JIOM, WIH B OTIAEIBHBIX OpraHax. MHKpPO3JIEMEHTHI, COIACP)KAHHE
KOTOPBIX B %HBBIX Opraumsmax cocrasimser 10°—107? Bec. % (Ra, U, Th, Ce (uepur),

La u le.), Ha3bIBArOTCA YIbBTPAMHUKPOIJICMCHTAMMU. 3a CUET eCTECTBEHHBIX

14
HUCTOYHHUKOB paJgvaliiy, BKIIHOYAsA KOCMOI'CHHBIC PAIUOHYKIINIbI (C u le.), CpCIIHI/Iﬁ

KUTEJIb IJIAHETHl MOJy4aeT CyMMapHyro 3p(EeKTUBHYIO A03y NpuOnu3uTenbHo 2,4
M3B /T, B TOM 4HCJI€ OT BHyTpeHHero o0aydenus 1,6 M3B /v, OT BHENIHETO 3a CYET
panunoun3otonoB 3eMHoi kopel 0,45 M3B /t 1 kocmuueckoro 0,35 m3B /v (cM. TadI.
3) [7]. [To moxcueram HKJIAP OOH (Hay4HbIli KOMHUTET IO JACHCTBHUIO ATOMHOM
paaualiiK) 4eJI0BeK IMOJIyvaeT J03y. OT pagoHa — okoyio 55 % , ot kamus-40 — okosio

13 %, or kocMmHyecKuX Jydei (B OCHOBHOM OT 1(?1) — 15-16 %, or apyrux
€CTECTBEHHBIX HMCTOYHUKOB — OKOJIO 15 % :
B cpennem mnopsaka 60-7/0 % »sddexktuBHOM 10361  00Jy4YEHHS, KOTOPYIO
YeJIOBEK IOJIy4aeT OT €CTECTBEHHBIX HCTOYHUKOB pajualli, MOCTyHaeT B
OpraHu3M ¢ THIICH, BOIOW © BO3ayxoM. B wyactHoctH, okomo 180 mk3B/T.
(BHyTpeHHEE OOJYYCHHE) YEIOBEK IMOJIydaeT 3a CYeT PaJuOaKTUBHOro Kamus-40 ,
KOTOpBI WIpaeT CYIIECTBEHHYI0 pOJb B IMPOILECCE €ro KU3HEAEATEIbHOCTH.
[Mpuyem, kamuii-40 comepKUTCS TOYTH BO BCEX MUIIEBBIX MPOAyKTax (Tadn. 4)
[8]. Hpumepro 2/3 5(QEKTHBHOH HSKBUBAICHTHON 03Bl OOIYYCHHS, KOTOPYIO
YeJIOBEK TMOJYy4YaeT OT €CTECTBEHHbIX HWCTOYHHMKOB pajualid, OOYCIOBICHBI
BHYTpEHHUM OOiydeHrueM. [Ipu 3TOM OIHU M Te e KOHIEHTPAIMU PaTuOHYKIHI0B
IpY BHYTPEHHEM 00JIydeHUH 00Jiee ONAcCHbI, YeM MPU BHEIITHEM.

N3 BCEBO3MOXKHBIX CMOCOOOB BHYTPEHHErO 0O0JydeHUs] Haubojee OIacHO
BJIbIXaHHUE 3arpsA3HEHHOr0 BO3/lyXa, MOTOMY YTO B3pPOCIbIA YEIOBEK, 3aHSATHIN
paboToii, OTpebIIeT B CYTKH BO3ayxa mpubiauzutenbHo 20 M> | a BOIBI BCErO 2
JUTpa. 3aMETUM TaKXKe, YTO PaJIMOAKTUBHBIE BELIECTBA, HEMPEPHIBHO MOCTYIAIOIINE
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B OpraHuM3M YeJOBEKa, OBICTPO YCBAaMBAIOTCS M YACTHYHO BBIBOASTCS W3 HETO.
CkopocTh BBIBEACHHUS PAJAMOHYKINAOB M3 PA3IMYHbIX OpPraHoB pasznuyHas. s
OLICHKH CKOpPOCTH BBIBEICHMSI PAAMOHYKIUIOB W3 OpraHu3Ma MPUHAT <IIEepUOJ
Ouonornueckoro mnoiysbiBeneHusi»  (7;) — 3TO BpeMs, B TEYCHHE KOTOPOTO
KOJIMYECTBO JTAHHOTO PAJUOHYKIWJA B OpraHE WM OPraHU3ME YMEHBIIUTCS BIBOE.
Tak kak JneHCTBHE paJMOHYKIHMIA 3aBUCUT U OT mepuona mnomypacnana (Ty, ), To
OBIIO BBe#EHO MOHATHE (P GEeKTUBHOTO meprona noiayBbiBeneHus (7,4 ), KOTOPBI
omnpezenseTcs no Gpopmyne

Top = Tz T5 ! (Tuz + Tp). (1)

Ot >(pdexTuBHOTO MEprOAa MOTYBBIBEICHHS 3aBUCUT 703a, KOTOPYIO TOJIYYUT
MOCTpaJaBLINI OpraH, a OT J03bl 3aBUCAT MOCJEACTBUS AJI1 BCero opranusma. /{o3a B
JAHHOM OpTraHe MOXET ObITh paccuuTaHa Mo cleayolei Gpopmyie:

D = 73 xE  xAy xT, e_bﬁ%t/T'aqb) , 2)

g
Xe—
? 8

O\

rone E o cpennsis 3Heprust ff —uactuil, M»aB; A — yaenbHas paiOaKTUBHOCTH,

t— BpPCM: HAXOKICHUA PAaJUOHYKIINIA B OPTaHC WUJIN OPTaHHU3MC.

AxtuBHOCTh (A) paguonykiauaa (KU/KT) MOXHO ONpPEICIHTh, 3HAs €ro
maccy (M), u HaoOOpOT. 3aBHCHMOCTb MEXIY MAacCOW pPaJIUOHYKIHIA U €ro
AKTUBHOCTHIO MMEET MPAKTHYECKOE 3HAYCHHE, MOATOMY IMPEACTABUM MOIPOOHBIH
BBIBOJI JTOTO ypaBHEHHUs. VI3BECTHO, 4YTO Macca OJHOIO TPaMM-MOJIS BEIIECTBA
(pamuoHYyKIIMA) YUCICHHO paBHA €ro MaccoBOMY 4HcCTy (4M), BBIpAKCHHOMY B
rpammax. C JIpyroil CTOPOHBI, YACIO aTOMOB B OJHOM TIPaMM-MOJIC PaBHO YHCIY
ABorazpo, T.C.
Na = 6,023 - 10 momnp™ .Torna Ha OCHOBAHHH HPOMOPLIHAH, YIHTHIBast, uto A = A - N
(mpu t = 0 — Havamo otcuera), a A = 0,693 / Ty, (mocrosHHas pacmana
paaroHyKIUAa), HaxoauM (M):

m= K>A>T, 24, 3)

rie  Ap — atroMHas macca ; M — macca paaudoHykiuna B 2; Typ — mepuon
noJiypacnaja B CeKyHJ1ax.

B stom cinydae K = 2,4 - 10% 1 akTHBHOCTH OY/IET BBIPasKeHa B OEKKEPEISIX.
bexxepenv (bx) — eounuya axmugnocmu ¢ CH. IT0 aKTUBHOCTH TaKOTO KOJIMYECTBA
panuoHykIuaa, kKorma 3a 1 ¢ mpouwcxomut B cpemHeM 1 pacman. Ha mpakrtuke
[IMPOKOE PACTIPOCTPAHEHHE IMOJIyYna BHECHCTEMHAs €AMHHIIA AaKTUBHOCTH KIOpHU
(Ku). DTO aKTHBHOCTH TaKOTO KOJMYECTBA pAJUOHYKIKAA, B KoTopoM 3a 1 ¢
npoucxoaut 37 MIIpAa pacnagoB. AKTHBHOCTE B 1 KU cooTBeTCTBYeT akTUBHOCTH 1
rpamMma panus. [Ipu ompesneneHnn Macchl paAHMOHYKIHIA 10 CTENEHU 3arpsi3HCHUS
Teppuropun B (KU/km® ) o ypaBrenmuio (3) ciexyer ucronssosats K = 8,86 - 10,
yauThiBas, uto 1 Ku = 3,7 - 10" Bx. Jins ynobcersa pacueta A ¥ 3aTeM YIETBHOIM
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aKTUBHOCTHU BbIpaykeHue (3) 3amuIieM B BUC
A=1-m/(An - Tw), (3a),
_ 13
rne | =1/K.Eciu A Beipaxena B kiopu, To | = 1,13 -10", a B Oekkepeisx
2 .
| = 4,17 - 10%® 3nass 4 u KCTOJIb3ysl OCHOBHOM 3aKOH paJMOAKTUBHOIO pacraja,
BBIDQXKCHHBIH dYepe3 aKTUBHOCTh W IMEPHOA  MOJypacraga, MOXKHO TaKkKe

CIIPOTHO3UPOBATH najieHue aKTHUBHOCTH JIIOOOT0  pPaJMOHYKIHAA  CIYCTA
OIIpeNieNICHHOE BpeMsl I 110 ypaBHEHMIO

_ 0693
T
A=A e 12 (4)
HITH
lg (4o / A)=1t/(3,32 T1) , (4a)

Trac A - PaaAnOaAKTUBHOCTb B MOMCHT t.

BapuaHTsl 3aga4 A5 CaMOCTOSITEJIbHOM PadoThI

1.  PaccuutaTh OONIyI0 aKTUBHOCTh U VYACJIBHYIO aKTUBHOCTH CBOETO
OpraHu3Ma, UCXOs U3 COOCTBEHHOIro Beca (Macchl, Kr), 110 ypaBHeHHIO (33).
14

a) 10 KOCMOICHHOMY pajuoHykauay C (Ax), yduTbiBas, 4TO CpeIHEe
coJiep)kaHrue OMOJIOrHYECKOro yriepoja B opranusMe coctaBmser 18 % [10 ] .
[lepuona monypacnana s yraeponaa-14 pasen 5730 ner;

BapI/IaHT 1. PaccuuraTth aKTHUBHOCTH OpraHu3mMa UCxonad u3 Toro, 4To 12

yriepo/ia OHoJornyeckoro npoucxoxaenus naer 153 2 [11] pacmaga B MUHYTY 3a

14
CYET MPUMECH yraeponaa-14 (pamunonykinua). CopepxkaHue c B 12

OMoJIOrM4ecKoro yrieposaa pasto 1,6 - 1012 X

BapI/IaHT 2. Paccuutath aKTUBHOCTH opranmima, HUCXOoIsA U3 TOro, 4YTO

14
yIIIepo 1 GHOIOrHYECKOro IporcxoxkaeHus coxepxut 1,6 - 10° % C.

6) 0 €CTECCTBCHHLIM PAAUOHVKINIAM.

40
1) PaccunTaTh aKTHBHOCTH CBOErO OpraHmsMa 1o paanonykmany K . (A1),

cojepkanue (CyMMapHOe) Kajlus B ueloBedeckoMm opranm3me cocramiser 0,27 %

40
[10 ]. Conepxanre K B mpupomHoM kammu coctamsier 1,8 - 10° % . Ilepuon

nonypacmaga K pasen 1,28 - 10° ner;

2) PaccunTtaTh aKTHBHOCTH OpraHW3Ma II0 PaJHOHYKIHIaM YPaHOBOI'O
1 TOpreBoro psinoB (A%), yUnThIBasL, 4TO B OPraHHW3ME B3POCIOrO YEIOBEKA MACCOil
70 kr, comepxutcs B cpeqreM [12] : ypana-238—7 - 107 2 ; ypana-235 —5 - 10° 2;

20



Topusi-232 — 7 - 10" 2 ; panus-226 — 2,5 - 10" .. ITepuoapl mosypacnaaa s
23 232
ATUX JIEMEHTOB cienytomue. U —4,47 - 10° ner U =704 - 10°® ner : Th —
226
14 - 10%° aner, Ra —1,6- 10° ner.

1 2 R
B) OOWIas aKTMBHOCTh OPraHU3Ma paBHAa cyMMe Ay + A™ +A” + ...+ A™,
R
rae A" —aKTHBHOCTH O PaJIOHY.

2. Paccumtath aktuBHOCTH (IO ypaBHeHHIO (3a)) OJHOrO W3 MPOIYKTOB

40
mutanmnst o K (Tyz=1,28 - 10° ner). JlaHHBIC O COREPIKAHUHU HPHPOIHOTO KAIMS B
MPOIYKTaX MUTAHMS MPUBEACHBI B Ta0I. 4.

3. Paccuutarh HEOOXOIHMMYIO Maccy paanou3oTornoB (o ypaBHeHuio (3))
i co3manus 3arpsisaenus B 1, 5, 10, 15 Ku/ KM? Ui paguoHykiauaoB: J-131
(Tyz = 8,05 cyt.); Mn-52 (Ty, = 271 cytok); S-90 (Tye = 29,12 ner); Cs-137
(Ty, = 30 gmer); C-14 (Ty, = 5730 ner); Pu-239 (Ty, = 24300 ner); K-40
(Tyz =1,28 - 10° ner); U-238 (Tyz =4,5 - 10° ner) [13].

4. Paccuntarh mnajcHHe akTHBHOCTH (10 ypaBHeHHIO (4a)) paaMOHYKIIHIOB

(J-131, S-90, Cs-137, Pu-239, U-238 u 1p.) ¢ TeuyeHHeM BpeMeHH t, 3aaHHOTO
IperoaBaTeeM.

5. Paccumrath 3¢ (deKTUBHBIC OHOJOTHYECKHE IEPHO/bI MMOIYBBIBSICHHUS
(T5¢) (mo ypasuenuio (1)) paiMOHYKIMI0B OPraHU3MOM MM OTAEIbHBIMM OPraHaMu
(o 3amanuto nmpenoaBaTelis). JlaHHbIe I pacyeTa IpUBeCHBI B Ta0I. 5.

6. PaccuuraTh 103y, MOJIYYCHHYIO OPraHU3MOM WM OTJCIBHBIM OPraHOM OT
BHYTPEHHETO OOJydYCHHUS PaJUOHYKIWIAAMH, MPEACTaBICHHBIMA B Ta0a. 5 (mo
ypaBHeHu10 (2)) (1o 3a1aHUI0 MPETIOIaBaTEs).

7. PaccuMTtaTh SKBUBAJICHTHYIO 03y, MOJYYEHHYIO OPraHM3MOM OT BHEIIHETO
O0JydeHHs1 pagvoHyKIHAaMu (M0  3aJaHHuI0  TPENojaBaTeNsi) Ha  3arps3HCHHOM
tepputopuu B 1, 5, 10, 15 Ku / km” . ITpu pacdere yuects, 4To 3arps3Herne B 1 Ku / kv®
skBHBaJIeHTHO 15 Mk P/4, a 1 Mk P/a co3maer 3KBHBaJICHTHYIO 103y OOJIydCHUSI, PABHYIO
0,05 mM3BIT.

Tabmuna 3

CpenneronoBbie () eKTHBHBIE 103bI, MOJy4aeMble YeJIOBeKOM (M3B) e:KeroHo mpu
00/1y4eHHH eCTeCTBEHHBIM PaAUALHOHHBIM (poHOM

Hctounuk uznyyeHus Bnemnee Buyrpennee [Tonmuas
o0yueHue 00JyueHue 71032
Kocmuueckoe n3irydaenue 0,355 0,015 0,37
Panmonsoronsl 3eMHOM KOpBI
Kammii-40 0,15 0,18 0,33
Psanx ypana-238 1,24
(paﬁH-ZZZ) 01 (1,1) 1.34
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Psin Topusi-232 0,18
0,16 0,24
(pamon-220) (0,16)
Jlo3a ectecTBeHHOTO (hoHA 0,8 1,6 2,4
Tabmuua 4
Conep:xanue npupoanoro kaaus B 1002 npoaykra [ 8]
HawnmeHoBaHme npoayKTa CnenoOHas gactb, % K (mr)
Xne0 pyxkaHoi 100 249
X1e0 NIICHIYHBIH 100 138
MaxkapoHbl 100 138
I'opox 98 925
MouJioko 100 127
I'oBsiimHa 79 305
Sliina 86 135
Tpecka 78 361
Kamycra 80 185
Kaprodens 75 568
SA6n0km 88 98
ATIeThCHHBI 75 197
Tabnuna 5
Panuno6uoornyeckue cBOiCTBa HEKOTOPBIX PATMOHYKJIUIOB [7]
Pamnonyxnun Kputnuecknit [Tepnon nomy- buonornueckuit
oprax pacmaza (T12) cyr. TIEPHO.T Es
nonyssiBeneHus (Ts) M>B
CYT.
Tpurnii Bce Teno 45 . 10° 10 0,01
Bce Teno 10 0,054
Yriepon-14 XKupoBas TKaHb 2,0 - 10° 12 0,054
Ckener 40 2,7
®ocdop-32 Msirkue TKaHu 19 0,69
[Tna3zma kpoBu 14,3 0,5 0,04
Ckener 1500 3,5
Kanmii-42 Bce opramel  u 0,52 30 16
TKaHH

22




Crponumit-42 | Ckener 1,0 - 10 1,8 - 10 1,1
Bce Teino 12 0,41
Hon-131 [[uToBUTHAS 8,05 120 0,2
xKeresa
Lesnii-137 Bce Teio 1,1 - 10* 110 0,59
Pannii-226 Bce Tteno (kpome 8,1-10° 110
IIOYCK, IICYCHU,
CEJIC3CHKH) 59-10°
Ckener 4
1,6 - 10 196

5. KOHTPOJIBHBIE BOITPOCBHI

1. Poab MHUKPOIJICMCHTOB B JKMU3HHU YCJIOBCKA.

2. OCHOBHBIE CHMIITOMBI IIC(l)I/II_II/ITa WM  H30BITKA MHUKPOIJIICMCHTOB B
OpraHu3Me 4CJIOBCKA.

3. Moz kak oMH U3 OCHOBHBIX MHKPOJJIEMEHTOB B OPraHH3ME YeI0BeKa.

4. [1lutoBUIHAS Kee3a U HoaaehUIIMTHBIC 3a00JICBaHNS.

5. Ponb fiogHOM poMITaKTUKY HACETIEHUS B TTIOBCETHEBHOM KU3HU.

6. Paguonsororsl iona. BivsHue parion30TONOB 0/1a Ha IIUTOBUIHYIO YKEJIE3y.
7. Buasl iogHON PO UIAKTHKH.

8. 3amuTHbI 3 PeKT B pe3ysbTaTe MPOBEACHUS HOTHON TPOPUIAKTUKH.

9. [Ipenapatsl 4151 TPOBEACHUS HOAHON TPOPUITAKTUKHY.

10. Hop™mblI (ypoBHU 3arps3HEHHI) I TPOBEACHUS HOAHON PODUIAKTHKH.
11. YnpTpaMuKpORJIEMEHTHI, COJIEpIKAIIMECs] B OpraHU3Me YeI0OBEKa.

12. EnuHuIel U3MEepeHusl yIeIbHOM aKTUBHOCTH.
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