ABTOpbLI NpoekTa:
HoBukoBa Jlnnus, 11 knacc«A»
fkoBneBa MapuHa, 11 knacc «A»

HayuyHbIn pykoBoauTernb:
XykoBa J1lo60Bb AHaTonNbeBHa (yunTenb Guonornn)

r. Mocksa 2010r. LLikona Ne770



Coaep:xaHue:

1. HeMHOro o npaBuiibLHOM NMUTaAHUU

2. NpnuumHbl oXxnpeHuda. MIHoekc Mmacchl Tena

3. NccnepoBatenbckas paborta Nel. BbiBoabl

4. ViccnepoBartensckasa pabtota Ne2. BoiBoabl

9. Vicnonb3yemag nutepartypa

HemHoro o
MPABUABHOM MUTAHUM )
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MPUYMHBI OXKMPEHMS.

Y3HATb MHAEKC MOCCHI Te/\g!/

MccAeAOBATEALCKOS
paboTa

/




IIpaBnabHOe nIMTaHMe - OCHOBA 3A0POBbS
4eAOBEKA. MMEHHO MULLLA, KOTOPYIO MbI
NPUHUMMOEM, OBECNEYUBAET PA3BUTHUE U
NOCTOAHHOE ODHOBAEHME KAETOK U TKAOHEM

OPraHM3IMA, IBAIETCH MCTOYHMKOM SHEPTUM,
KOTOPYIO HALL OPTraHM3M TOATUT HE TOABKO
NPU PU3MYECKMX HATPY3KAX, HO M1 B
COCTOSHMM MOKOS. [MMTATLCA NP ABUABHO
HY>XHO ymeTb! [Noatomy, paspadaTbiBas
CTPAHMYKM U MPOBOAL MCCAEAOBOHUSA, Mb

CTOPOAMCH NPEAOCTABUTbL KOK MOXKHO
OOAbLLE HECKYYHOM MHODOPMALLAK
NOMOTAQ Obl MPMODPECTU STOT B
HOBbIK. |

MPUYMHBI OXKMPEHMS.
Y3HATb MHAEKC MACChI Te/\o!)

MccAeAOBATEABCKAS
paboTta




Lleau Hamero rmpoexra: —_—

MPUYMHBI OXKMPEHMS.
Y3HATb MHAEKC MACChI Te/\o!)

| .MpoBeCTM MCCAEAOBAHME C MOMOLLIbIO
MHAEKCO KeTAe MO BbIABAEHMIO Y YYALLIMXCS
?-11 KAQCCOB M3OLITOYHOU U
HEAOCTATOYHOM MACCHI TEAQ,OXKMPEHMUS,
MNPM3HOKOB OHOPEKCUM.

2. BbIACHWTb YEPE3 TECTUPOBAHKE MO o
MQOHTUHBAKY COOPMUPOBAHHOCTb f pacore
NPEACTAOBAEHUM O MPABMABHOM MUTAHUMN.

3. AQTb PEKOMEHAQLIMM MO OCHOBAM
MNPABUABHOTO MUTAHMY




3aaaun:

1. COOPMYAMPOBATL MPEACTABAEHME O
POAM OCHOBHbIX MUTATEAbHbIX BELLLECTB.

2. BbIACHMTbE OCHOBHbIE MPUMYMHbBI OXKMPEHMS
M HEXBATKM MACCHI TEAQ.

3. BbipaboTtatb yMeHUE ONpeAeAiTb MHAEKC
MOCCbI TEAQ (MHAEKC KeTae).

4. [MPOAOAXMTE OPMUPOBAHME HABbLIKOB
MO CODAIDAEHUIO PEXMMA MUTAHMS

MPUYMHBI OXKMPEHMS.
Y3HATb MHAEKC MACChI TeAA!

MccAeAOBATEABCKAS
paboTta




O nnpoaykrax, KOTOpbIe MBI e4UM M

MPUYMHBI OXKMPEHMS.
Y3HATb MIHAEKC MaCChI TeAQ! |

[TPOAYKTbI MUMTAHUA — UCTOYHMKM BELLLECTB,
13 KOTOPbIX CUHTE3MNPYIOTCH AOEPMEHTHI,
FOPMOHbI U ARYTNE PETYAITOPBI OOMEHHbIX
npoueccos. OOMEH BELLLECTB, AEXALLIMM B
OCHOBE XU3HEAEATEABHOCTU
4EAOBEYECKOIro OPraHmM3mMda, HOXOAMTCS B
NPAMOU 30BUCUMOCTU OT XOPAKTEPA e pasora )
MUTAHMS. .
KOK Mbl 3HOEM, MUTAHKNE
HEMNOCPEACTBEHHO OOECNEeYMBAET BCE
>)KM3HEHHO BOXKHbIE QOYHKLUMM OPTAHU3MA.
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OcHOBHBIE IIpaBMia IITNTAaHW3IL:

1. CobAOAEHUNE MPABUABHOIO PEXMMAO
MUTAHUS.

2. AOCTATOYHAH, HO HE M3ObITOYHOS
KOAOPMMHOCTb PALMOHAQ.

3. lNpaBUAbHOE COOTHOLLEHNE OCHOBHbIX
KOMIMOHEHTOB MUTAHMS (OEAKOB, XXMPOB,
YTAEBOAOB).

4. AOAXHQ MOKPbLIBATLCH MOTPEDOHOECTL =
OPrOHM3MA B OCHOBHbIX MULLLEBbIX
BELLLECTBAX
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MPUYMHBI OXUMPEHMS.

Y3HATb MHAEKC MACChI TeAA!

MccAeAOBATEABCKAS
paboTta

)
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Ilosscaenmne:
BOAbBLLIYIO HOCTb NOTPEDAIEMOU MULLIM AOAXKHDI

COCTOBAATb OPYKTbl M OBOLLIM, HO BTOPOM MECTE —+

KPOXMOAOCOAEPXKALLME, - TO ECTb XAED,

KAPTOQOEADL, PUC, MOKAPOHbI, AOAEE MICHQOS,
PbIOHAA 11 MOAOYHASA MPOAYKLMA M HO MOCAEAHEM
MECTE BbICOKOKAAOPUMHBIE HAMUTKM M €AQ —

CAQAOCTHN, MACAQA U T.A.

MPUYMHBI OXKMPEHMS.
Y3HATb MHAEKC MACCHI Te/\o!/l.

MccAeAOBATEABCKAS
paboTta /
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OoaesHen B PA3I ¢
10% AeTem CcTapU pccm 1 15% NOAPOCTKOB.
4T00bl ONPEAEAUTL, B HOPME AM BALL BEC, HY>XXHO PACCHYMUTATb
MHAEKC MacCChI TeAa.

MHAEKC MACCHI TEeAQ, KI/mM2  COCTOIHUS

Menee 15 - 18 TB:ApOoerHbM AEOULIMT MACCHI
18—20 AedonumMT MaCChl TEAQ

20—25 Hopma

25—30 (HEAOCTATOK MACCHI) OXunpenue | cteneHn

30—40 OxupeHnme Il ctenenmn

> 40 Oxupenmne lll cteneHu

MHAEKC MACChI TEAQ PACCHUTLIBAIOT NO dpopmyae: I=m/h2,
rA€ m —BecC (Kr), h—poct (m 2).

Paccuymtamre CBom MHAEKC M AOAEE CBEPLTECH C HALLIEM
TADAULLEN.
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M /e - MEUYUHBI OXKMPEHMS.
Y3HATb MHAEKC MACChI TeAA!

bOTOOTUET )

M"bl IA 3'A'OPO%5’

HemHoro o

MPABUABHOM MUTAHUU j
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MPUYMHBI OXKMPEHMS.
Y3HATb MHAEKC MACChI TeAA!

HemHoro o

MPABUABHOM MUTAHUU

J




I HopManbHbIit BEC
M 1136bITOYHbIN BEC
 |HeAOCTaTOUHbIN BEC

I HopManbHbIit BEC
M 1136bITOYHBIN BEC
_ |HEeQOCTaTOYHbIN BEC

KaTeropusa 9a Knacc %
HOpMarbHbI BEC 18 82
N36bITOYHbIN BEC 2 9

HEeAoCTaTOYHbIN 5 9

BEC

Kateropus 96 knacc %
HOpMarbHbIZ BEC 17 71
N36bITOYHbIN BEC 5 21
HeLOCTaTOYHbIN BEC 2 8




10a knacc

" HopManbHsbIit BEC
M 1136bITOYHBIN BEC
~|HeAoCTaTO4HbIN BEC

I HopMmanbHbIit BEC
M 1136bITOYHBIN BEC
_ |HepoCTaTOYHbLIN BEC

Kateropus 10a knacc %
HOpMarnbHbIV BEC 23 88
n36bITOYHBIN BEC 2 8
HegocTaTouHbIi BeC | 1 4
KaTteropusa llaknacc %
HOpMarnbHbIV BEC 19 86
n36bITOYHBIN BEC 2 9
HeJoCTaTOYHbIN BEC 1 5




6%cero no wkone 9-11 Knacc

B HOPMabHbIM BecC
B 30bITOYHLIN BEC
W HeaoCTaTOuHbIN BEC

HopMmanbHbI BEC | 77 82
M30bITOYHbIN BEC 11 12
HeOJoCTaTOYHbIN

A 6 6

BeC
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MPUYMHBI OXKMPEHMS.
Y3HATb MHAEKC MACChI TeAA!

AOQHHbIE MCCAEAOBOHMSA MOKA3bIBAIOT,HTO B KODKAOM
KAQCCE €CTb AETU CTPAACQIOLLIME OXMPEHUEM,
BCero nx 11 4yeAoBek-310 12% OT BCEX, U3 HMX 9
MOABYMKOB M 2 AEBOYKM, DTO OXMPEHME |1 CTEMEHM,
UMT 4ytb MeHee30. HEAOCTATOYHbIM BEC Y 6
4YEAOBEK M3 HUX 5 MOABYMKOB U 1 A€BOYKA. MMT 3TMX

PeBAT 4yTb MeHee 17.[TP13HAKOB OHOPEKCUM HET.
PekomeHAyeEM:

NMEPECMOTPETb PALLUOH NMUTAHUS!

HemHoro o
MPOCBUABHOM MUTAHMM

/




B9, 10u 11 KAOQCCOX MOMMMO BbIIBAEHUS
OXMPEHUA Y PEDAT Mbl MPOOBEAM TECTMPOOBAHME HA
NPEeAMET 3A0POBOTO MUTAHUA C LLEABIO BbISCHUTD,
HACKOABKO NMPABUABHO NMUTAIOTCS
CTAPLUEKAACCHUKN. COMU XeE LLIKOABHUKM,
OTBETMB HA BOMPOCHI TECTUPOBAHUA, CMOTAU

NPOAHAAM3IMPOBATL CBOU MPUBbLIYKM U
MPUCTPACTUA B EAE. AAG MPOOBEAEHUS
MCCAEAOBAHUSI Mbl MCTMOAb3OBAAM TEC
COCTOBAEHHbIM 3HOMEHUTBIM AMETOAL
MuLueAem MOHTUHBIKOM.
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1. [lutaetech A Bbl TPUXKAbI B AEHb?

2. [IAOTHbIN AWM Y BAC 3ABTPAK?

3. EAMTE AM Bbl HQ 3ABTPAK PA3AMYHbBIE KALLIM U
(Mamn) xnebe

4. EAMTE AM Bbl CBEXME OBOLLIM (OBOLLIHbIE
COAQThI) KOXKAbIM AEHbS

5. CbeaqeTe AU Bbl KOXKAbIM AEHb XOTS Obl MO
OAHOMY O6AOKY (BAHAHY, ANEAbCHHY?)

6. EAnTE AU BbI MACO HE peXe ABYX PA3 B
HEAEAIO?

/. EanTe An Bbl PbIOY HE pPEXE ABYX PA3 B
HEAEAIO?

8. EanTe Av Bbl BOPEHBIE OBOLLIM KAXKAbIN
AEHb?

9. EAMTE AW Bbl EXXEAHEBHO KPYIIbl,
MAKQAPOHHbIE U3AEAUS, CYXME OBOLLIM U
APYTME KPAXMAAOCOAEPXKALLIME MPOAYKTbIE
10. EAUTE AU Bbl HELLUIAMQDOBAHHbIM PUC, XAED
M3 MyKU rpyOoro nomMoAQ m Apyrme
LLEABHO3EPHOBbIE M HEPAGOUHUPOBAHHbIE
MOOAYKTbIS

11. 3anpaBaseTe Av Bbl CAAQThI M OBOLLIHbIE
OAIOAQ KYKYPY3HbIM, COEBbIM, MOACOAHEYHbBIM
U ARYTMMM PACTUTEABHBIMM MACACOMM S

12. Ynotpebasetre Am Bbl OAMBKOBOE MACAO 2
13. CreaqeTe AM Bbl EXXKEAHEBHO HE meHee 10r
CAMBOYHOIrO MACAQ?

14. Ctapaetech AW Bbl OMPAHMYMBATH
noTpPeBAEHME MULLIEBOU COAME

15. CrapaeTtech AM Bbl OFPAHUYMBATH
noTpebaeHmne caxapae

16. BbInMBAOETE AM Bbl EXXEAHEBHO HE MeHee 1,5
AMTPA XKMAKOCTN S

17. ObpaLiaere A1 Bbl BHUMAHME

J,COCTAB M1

18._ CtapaetecCh AM Bbl MO
YUCTbIE MPOAYKTbHIE
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MPUYUHBI OXMPEHMS.
Y3HATb MHAEKC MACChI TeAA!

HemHoro o

MPABNAbHOM MUTAHMM )




«KKAIOUYOM»:
Kaxkabit otBET «Aan - 1 BAAA,
KO>KAbIM OTBET «Hem - 0 OAAAOB

0-6 6AAAOB: MOPQA BUTH TPEBOTY M BCEPLE3 30AYMATHCS O
KQYeCTBE MUTAHMA TeCTMpyemoro!

7-9 6AAAOB: rACTPOHOMUYECKME YOEXKAEHMS
TECTMPYEMOIO CKOPEE MPABUAbHBIE, HEM HET, OAHAKO
HEBOALLLIAS KOPPEKTMPOBKA HE NMOMELLIQET.

10-12 6AAAOB: 3TO Y)KE OYEHbL XOPOLLIO, M TECTUPYEMOMY
CAEAYET MNPUAOXKMTE COBCEM HEMHOIO YCUAMM, HTOObI ObIAO
MNPEeKPACHO.

13-17 6AAAOB: BEAUKOAEMNHO! TQKOE OTHOLLEHME K
COOCTBEHHOMY 3A0POBbLIO — FTAPAHTHUS AOATOM, CYOCTAMBOM
U MOAHOLLEHHOM XKN3HM.



Pe3yAbTar

9a Knacc 96 Knacc
60 >4 50 -/
s0 4 -
bl
40 -/ 0.6 6annoce %04 P M 0-6 6annoe
30 m7-363nn08 / m7-96annoe
20 1 10-12 6annos 20 10-12 6annos
v
1: ; _-I | -II ﬂl/ m13-17 6annos 1: ~/" ‘ 1I 'I/ 13-17 6annos
0-66annoe 7-96annoce  10-12 0-66annoes 7-96annoe  10-12 1317
6annos 6annos 6annos 6annos
9a kAacc % AETEU 96 kAacc % AETEU
0-6 OAAAOB 4,7 0-6 BAAAOB 16,6
/-9 BAAAOB 57,1 /-9 BAAAOB 41,6

10-12 OQOAAOB

33.3

10-12 OQAAOB

25

13-17 OQAAOB

4,7

13-17 OQAAOB

16,6




604 -
50 v
40 / M 0.5 6anncs
30 / m 7-96annos
20 1 10-12 6annos
10 - m13-17 6annoe
g
o L) L] 1
0-66annos 7-96annocs  10-12 13417
6annos 6annos
10a kAacc % AETEU

0-6 OQAAOB 0

/-9 OOAAOB 23,1

10-12 OQAAOB 53.8

13-17 BOAAOB 23,1

11a
/
2
30 ~/
25 -/ M 0-66annce
20 ? m7-36annos
poil 2 10-126ann08
1: :é' 1 13-17 6annos
il ' , ! >
0-66annoe 7-96annos  10-12 13-17
6annos 6annos
11a kaacc % AeTEN
0-6 6AAAOB 10,5
/-9 OOAAOB 36,8

10-12 OQAAOB

36.8

13-17 BOAAOB

15,7




BeiBOA:

MpoBeAs UCCAEAOBAHUE U OOPADBOTAB PE3YABTATHI,
Mbl Y3HOAM, 4HTO OGOABLUMHCTBO AETEU UMEIOT CKopee
BEPHOE NPeACTABAEHUE O TOM, KAK HYXHO
NMUTATbLCSA, HTOObI ObITb 3A0POBbLIMM.

OAHQKO, KOPPEKTUPOBKA HE MOMELLUAET — 3TO MOTyT
ObITb KAQCCHbI€ YACbI, YPOKU OBUOAOIMU, 3BHOKOMCTBO
C AMTEPATYPOU HO TEMY (3A0POBOE NUTAHUED,
NPOCMOTP TeAenepeAay Ha Temy «liuTaHue u BecH.

MPUYMHBI OXKMPEHMS.
Y3HATb MHAEKC MACChI TeAA!

HemHoro o
MPOCBUABHOM MUTAHMM )




[TlutTanTecb NnpaBUILHO,
creauTe 3a cBoMM Becom!

byabTe Bceraa
340pOBbI!

www.school770.1ru



