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CJIU OKd.

1)II03HaKOMUTh Yy4YalIuXCsi C XHMHYECCKHMM
3JIEMEHTAMHU B KJIETKAX KUBBIX OPraHU3MOB;

2)pacCMOTPETH 3HAUYCHUE XAMHYECKHAX
3JIEMEHTOB B KJICTKAX >KHBBIX OPTaHU3MOB;

3)IIPOIOIKHUTH (hopMHpPOBAHHE 3HAHUU
yYaIUXCs 110 M3YYEHHUIO MPOCTHIX U CI0XKHBIX
BEIIECTB;

4)IIpOAOIKUTh BOCIIUTHIBATH KYJIBTYPY PaOOTHI
C YUCOHOH JTUTEPaTyPOM.



XHUMHYCCKHE AJIEMEHTHI B KJICTKAaX KUBBIX
OPIraHU3MOB ITPUHATO ACIINTH HA JIBC I'DVYIIIIbI
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MAKPOOSJIEMEHTDBI MUKPOSJIEMEHTDBI




MAKPOSJIEMEHTDbI

MakposJeMeHThl COIEPKATCSI B KIETKaX B OO0JBIIOM
KOJIUYECTBE. B cymMMe OHM COCTaBIISIOT 1TouTH 99,9% Bcero
COIEPKUMOTO KIIeTKU. K Makpo-

MaKpoa/ieMeHmbi

-3JIEMEHTaM OTHOCSITCSI YIJIEpO,
KHCJIOPOJ, a30T, BOJOPO/, cepa,
docdop, Kanui, Kaablui, XJIOP,

HATPUU U MarHum.




MHUKPOSJIEMEHTDbI

CyMMapHO€ COJCp)KAaHUE MMKPODJIEMEHTOB B
KJIETKaX »XMBBIX OopraHm3mMoB cocrtaBiser 0,1%. K
HUM OTHOCSTCS K€JIe30, IUHK, MapraHern, O0op,
M€Ib, N0, KOOAJILT, OpoM, (PTOp, AIIFOMUHUM U JIp.




Keneso, nuHK, Mapragel,

Azor 5,0% ©Oop, mMene, KOHGANLT, MO,

Bomopos 6pon, trop 1,9%

Yraepon 20,7%

anemeHTsl 0,1%




3HAYECHUE MAKPODJICMEHTOB

Kanpimy. Cyrounas mnorpeOHOCT, B KalbLHUHM IS
B3pOcCy0ro yesoBeka cocrapisieT 800 — 1200 mr. B AeHb.

OH y4acTBYET:

- B ()OpMHUPOBAHUH KOCTHOM TKaHU U 3yOOB;

- BXOAUT B COCTaB KJIETOYHBIX MEMOpaH;

- YYaCTBYET B CBEPTHIBAHUU KPOBHU:

- HEOOXOAUM IS ACSITEIbHOCTH HEPBHOM,
SHIOKPUHHOMN U MBIILIEYHOU CUCTEM.
Henocrarok kajabplys BICYET PUCK OCTEONOPO3A.

Kanbiim COOEPKUTCI B CEMEHAX, OpeXax, MOJIOYHBIX
IIPOAYKTaX.



3HAYECHUE MAKPODJICMEHTOB

dochop. Cyrounas morpebHocTh B docdope Wi HeTei
cocrasysaeT 300—1200 mr, miist B3pocibix — 800 Mr.

OH y4acTBYET:

- B DHEPreTUYE€CKOM OOMEHE;

- B peryJIsiiIMU KUCJIOTHO-ILEJIOYHOTO OanaHca;
- BXOJIUT B COCTaB KOCTHOM TKaHHU.

Henocrarok ¢ocdopa BEI3BIBaCT AaHOPEKCHUIO, AHEMHUIO U
PaxHT.

dochop coaepKUTCA B ChIpax, pblOE U MOPEIPOAYKTAX,
TBOPOT€, MSICHBIX ITPOJIYKTAaX.



3HAYECHUE MAKPODJICMEHTOB

Marnun. Cyrounas moTpeOHOCT, B MArHMM COCTABIISET
50400 mr mis geren, 400 Mr 171 B3pOCIbIX.

OH y4acTBYET:
- B ()OpMHUPOBAHNUM KOCTHOW TKAHM;
- PETYJIHUPYET ACATEILHOCTh HEPBHOM CHCTEMBI;

-BBIIIOJIHAET  POJb  KOoPpepMeHTa BO  MHOIHX
mporeccax 0OMEHa BEIIECCTB.

Hemocratok MarHus BIE€UET PUCK THUICPTOHUH U
3a00JI€BaHUM CEPACUYHO-COCYIMCTON CUCTEMEL.

Maruuii cogepKuTcs B Xjie0e, Kpynax, opexax.



3HAYECHUE MAKPOIIEMEHTOB

Kamuu. Cyrounas morpeOHOCTH B KaluMM JUIS JeTeld —
400-2500 mr, nis B3pocibix 2500 mr.

OH y4acTBYET:

- B PEryJSIHUM KHUCIOTHO-IIEIOYHOM OajaHC KpOBHUH
KPOBSHOTO JaBJICHUS;

- YYaCTBYET B JCATEIILHOCTA HEPBHON CUCTEMBI.

Hemocrarok Kamuss MOXKET BbI3BATb CYAOPOTHM U
HEBpAJITHIO. /(napes, pBoTa, y4alleHHOE MOYEHCITYCKAHUE
TpEeOYIOT BOCIIOJTHEHHUS 3a1aCOB KaJIHs.

Kanuit comepxkutcs B cyXopykrax, 0000BBIX, MOPCKOU
KamycTe, KapTodee.



3HAYECHUE MAKPODJICMEHTOB

Harpun. Cyrounas Hopma norpedacuus Harpus — 10 400
Mmr y aereu, 10 1200 Mr y B3pOCIIbIX.

OH y4acTBYET:

- B JIEATEIIbHOCTU HEPBHOM CUCTEMBI;

- B PETYJISILIMA TABJICHUS;

- BBICTYHAET KaTaJu3aTopoM psiga GEpMEHTOB.

HenocTaTok HaTpHs BBI3BIBAET CIa00CTh, TOJOBHYIO OOJIb,
cygoporu. M30BITOK HATpUs BHI3LIBACT BO3HUKHOBCHHE
TUIICPTOHMH, HAarpy3Ky Ha MOYKH U CEPAIIC.

Harpuni comepxurcs B  COJM, MOPCKOM  Kalycre,
MOPENPOAYKTaX, AUIAX.



3HAYCHUE MHUKPODJICMCHTOB

JKeneso. Cyrounast moTpeOHOCTE B Kene3e — 4—18 mr
I IeTer, 18 Mr 11t sKeHInuH, 10 Mr U1 My>XK4HH.
OH y4YacTBYET:

- B IIEPEHOCE KUCIIOPO/Ia KPOBBIO;

- BXOJIUT B COCTaB OEJIKOB.

Henmocrarok »xene3a CHMXKACT TOHYC MBIIIL, IIPUBOAUT K
AaHEMHH, CEPACYHO-COCYOUCTBhIM  3a00JCBaHUSIM U
TacTPUTY.

Keneszo comepkUTCs B IIEYEHH, MsCE, 00OOBBIX.
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3HAYCHUE MHUKPODJICMCHTOB

[Inak. Cyrounas moTpeOHOCTE B IIMHKE COCTABIISET
3—-12 wMr y gerer, 12 Mr 'y B3pOCIbIX.
OH y4acTBYeT B OOMEHE BECIIECCTB, BXOAUT B COCTAaB
rOPMOHA MHCYJIMHA U OOJIBIIMHCTBA (DEPMEHTOB.
HenocTarok LMHKA BIEYET ’
3aJICPKKU PA3BUTHUA Y IETEM,
AHEMUIO, IUPPO3 MEUECHHU,
II0JIOBBIE PACCTPOMCTBA.
ILluHK cogepXuTCA B IIEUYECHU,
MsICe, opexax U 0000BBIX.

YCTPHIIBI COJICPIKAT
MHOTO ITMHKA



3HAYCHUE MHUKPODJICMCHTOB

PIOIL CyTtouHas norpeOHoCTh B Moae — 60—150 MKT y
nereu, 150 MKT y B3pOCIIbIX.

HeoOxogum J1s1 J€STENBHOCTH IIUTOBUIHOM KEJIE3bl,
y4acTBYET B 00pa30BaHUHM Psijia TOPMOHOB.
Hemocrarok voma  MOXET  BBI3BAaTb  PacCTPOUCTBA
TOPMOHAJILHOU CUCTEMBI, 3aJICPKKY B PA3BUTHHU Y JHETEW.
Mon comepkuTcs B MOPCKOM CONH, MOPCKOH KaITycCTe,
MOPEIIPOYKTaX, PhIOE.




ConepKaHue XMMHUYECCKHUX 3JICMCHTOB

MHorue  MHKPODJIEMEHTBI BXOAAT B  COCTAaB
OMOJIOTUYECKHUX KaTaJau3aTOpoOB — (DEPMEHTOB.

MUKpPO3IEMEHTBI BXOISAT B COCTaB TOPMOHOB —
OMOJIOTUYECKN AKTHBHBIX BEIICCTB, PETYIHUPYHOIIHUX
pabOTy OpPraHoOB M CHCTEM OpPraHOB 4YEJIOBEKa U
KUBOTHBIX.

MuUKpo3IeMEHTBI  COAEPXKATCI B BUTAMUHAX —
OPraHMYECKUX BEIIECTBAX PA3JIUYHOM XHUMHYECKOU
IIPUPOAbI, MOCTYIIAIOMIUX B OPraHu3M C IMHUIIECU B
MaJjIbIX J03aX M OKa3bIBAXOIIMUX BJIUIHUE Ha
KU3HEACATECIIbHOCTh OpraHmu3ma.



BuTtamMUHBI B IIPOAYKTAX IMUTAHUS




O0001I€eHUE TEMBI:
Tecr: «Bb10epu oTrBeT»

1) Conep:kaHue KakOro XMMHUYE€CKOTI0O SJIEMEHTA B
OpraHM3MeE Y€I0BeKa HauOObIIICE:

a) KACJIOPO. 0) BOIOPOX

B) a30T T) KEJIE30

2) KakoBa cyToyHast MOTPEOHOCTh B KAJIbIMH B JICHB:
a) 8000 — 12000 mr. 0) 8 — 12 Mr.
B) 80 — 120 mr. r) 800 — 1200 mr.

3) HemocTaTok Kakoro XMMU4ECKOTO 3JI€MEHTA BBI3BIBACT
AHOPEKCHIO, aHEMHUIO U PAXUT:

a) HaTpUH 0) Hox
B) (hocop I') KaJaui



4) Kakoli XMUMHYECKHUH 3JIEMEHT OTHOCHUTCS K
MHKPOIJIEMEHTAM:
a) Kalpluii  0) MarHum

B) MO r) pocdop

5) CyrouHas NOTPEOHOCTh, B IMHKE Yy OCTEH
COCTAaBJISIET:

a) 30—120 mr B iecHp 0) 3—12 Mr B ICHB
B) 0,3—1,2 mr B iecip 1) 300—1200 mr B 1€HB
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OT1BeThI:



JlomaiHee 3agaHue:

§ 16, Vip. 2, 3.
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BUTAaMHWHBI B IIPOAYKTAX ITUTAHH



