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Metoanueckast pazpadoTtka «buosorus B Tabnuuax» yueOHON aucuuminHsl buonorus paspaborana Ha
ocHoBe ®I'OC cpennero (moHOr0) 001IETO 00pa3zoBaHus (YTBEPKICHHBIM ITPUKa30M MHUHHCTEpCTBA
oOpazoBanus 1 Hayku P® ot 17.05.2012 r. Ne 413) u Ha 0OCHOBE IPUMEPHON TPOrPaMMBI
o01ieo0pa3oBaTeabHON yueOHOU JUCHMILTUHBL « bruonmorusy mist npodeccuoHanbHbIX 00pa30BaTEIbHbBIX
opranu3zaiuii, onodpennoir Hayuno-meronuueckum copetoM LleHTpa npodeccrnoHaabHOro
obpazoBanust PI'AY «®HPO» u pekoMeHI0BaHHOM JIJIsl pea3allii OCHOBHOW MPO¢eCCHOHAIIBHON
00pa30BaTeNbHOM MPOrpaMMbI CpeHero mpodeccuonansHoro oobpaszoBanus (naiee - CI10) Ha 6aze
OCHOBHOT0 00111eT0 00pa30BaHus C MOJTYYEHUEM CpelHero o0uiero oopasoBanus, mpoTokoa Ne 3 oT
21.07.2015 r. o cneunansnoctu CI1O. Paboyeii mporpaMMbl TUCHMITIMHBI « bromorusy s
CHEIMAIbHOCTEH cpeiHero mpohecCHOHaIbHOT0 00pa3oBaHus TEXHUYECKOTO MPoduis

09.02.03 TIporpamMMHpOBaHKE B KOMIIBIOTEPHBIX CUCTEMAX

13.02.11 Texuuueckas dKCITyaTalnus U 00CIyKHUBAHUE dJIEKTPOTEXHHUECKOTO U
JIEKTPOMEXaHNYECKOT0 000PY10BaHUS

15.02.08 TexHOI0THS MAITUHOCTPOEHUSI

11.02.01 PagunoanmnapaTtocTpoeHre

Kadenpa-pazpadborunk: Koiek MHHOBAIIMOHHBIX TEXHOJIOTHH U peAnpuHUMaTelbetea Bal'yY

Meroauueckyro pa3paboTKy COCTABHUIIL:

CTapIlIUi MPEenoiaBaTellb C.B.Cumaxosga.
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Pa3pa60TI<a paccMOTpCHa U oz[o6peHa Ha 3aceIaHMH [TUKIOBON KOMHCCHU
KOJ'IJ'ICI[)K& WHHOBAIIMOHHBIX TEXHOJIOTHUM 1 MMpEeANIPpUHUMATCIILCTBA Bal'y
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BBenenue

O6mas omosorusi (0T rped. BIOS — *ku3Hb U 10g0S — Hayka) U3ydaeT OCHOBHBIC
3aKOHOMEPHOCTH KW3HCHHBIX SIBJICHUM, MPOTEKAIONIMX Ha Pa3JIUYHBIX YPOBHIX
Opra’u3anuu *kXuBoro. [IpenmeTroM ee M3ydeHUs SBISIOTCS JKUBBIE OPraHU3MBI, HX
cTpoeHune, GyHKIUH, PA3BUTHE, B3AUMOOTHOIIICHUE CO CPEAON U TPOUCXOXKICHNUE.

buonorust — oHa M3 caMbIX CIIOXKHBIX €CTECTBEHHBIX HayK. CIIOXKHOCTH JIFOOOM
OMOJOTHYECKONH CHUCTEMBI, CIIOCOOHOW K CaMOCTOSTEIBHOMY CYIIECTBOBAHHIO,
HaMHOTO MPEBOCXOAUT CIOKHOCTh OOBEKTOB HEXKUBOW MPUPOJBI I TEXHUYECKUX
YCTPOWCTB.

JIto6oil crenuamucT — MCCeNoBaTelb PACTUTEIBLHOTO M KUBOTHOTO MHpa —
BCerJa He TOJIbKO OOTaHUK, 300JI0T, HO U 3KOJIOT, MOCKOJIbKY HEBO3MOXHO M3y4daTh
TOT WJIM UHOW OPTaHU3M B OTPBIBE OT €r0 MECTOOOUTAHMUS.

Kypc Ouosioruu B MOATOTOBKE CIENMAIMCTa — 3aHUMaeT ocoboe mecto. Ero
npelHa3HAYeHUEe 3aKioyaeTcs B (POPMUPOBAHUU  IIEJIOCTHOTO  BOCHPUSITHS
OMOJIOTUYECKON HayKd, MOHUMaHUs €€ MecTa B cucteMe (yHIaMEHTAIbHBIX U
NPUKIAIHBIX JUCIHUIUIMH, BOCHPUATUA JudPepeHIManbHbIX AaCHEKTOB KUBBIX
00OBEKTOB C TOUKH 3pPEHUS] HEOMOJOTMYECKUX AUCIUILINH, YCTAHOBJIEHUIO CBSI3ed
MEX]ly TEMaTUHYECKUMU HaIpaBJICHUSIMU OUOJIOTUM, OOTaHUKE, 300JI0TUH, aHATOMUU
1 (pU3MONIOTUM YeIOBEeKa M3ydyaeMbIMH B TEMAaTHYECKUX Kypcax. Kypc 3akiagsiBaer
LIEJIOCTHOE BOCIPUSTUE HEKOTOPBIX KIIFOYEBBIX TEM U MOHATUM KaK OMOJIOTHYECKOM,
TaK ¥ DKOJIOTUYECKOW HAYK, 3aHMMAIOIIMX BAXKHOE MECTO B PSAE TEMaTUUYECKUX
JTUCLUILIVH.

JlanHast MeToanueckasi pa3paboTka mpeHa3HauYeHa JIJIsl UCIIOJIb30BAHUS BO BpeMs
1a00paTOPHBIX PaboT, JIEKIUH , a TAKXKE JIJIST CAMOCTOATEILHON paOOThI CTYICHTOB .



COAEPXKXAHHUE JUCHUIIJINHBI

O6masi Tpy10eMKOCTh JUCHUIJIMHBI COCTABJIACT __ 3a4YeTHBIX eIMHHUI,YacoB__ 54 ,B
TOM YHCJIE 18 ¥y ua CPC

Ne Pa3nen(rema)auc | Camocrositesbn | Buast CPC* | dopma banabl no
n/n HUTJIHHBI ast pabora KOHTPOJIA CPC***
CTyJeHTa CPC**
(B yacax)
1 Paznen 2 |2 Pedepar Hokaax mo |8
YUYEHHUE (0] Teme
KJIETKE pedepara
2 Paznen3 2 oaroroBka | Jlokaan, 5
OPI'AHU3M.
PASMHOXEHUE JOKJIAJ0B BBICTYILIIEH
" ue Ha
NHAWBUAY AJIb
HOE PA3BUTUE ceMHUHape
OPI'AHU3MOB
3 gngIeOHB‘LI 6 Hoxaane,co | Pedepar 6
I'EHETUKHU U o01IeH U,
CEJIEKIHI pedeparsl.
4 2 I 3 8
PasneaS[IPOUCX peseHTain ) aura
OXJIEHUE N " npe3eHTaI
PA3BUTHUE n
JKM3HU HA
3EMIIE.
SBOJIIOLIMOHH
OE YUEHUE
5 Pasnen 6 2 Pedepar 6
I[TPOUCXOXIE
HUE
YEJIOBEKA
6 Pazjen 7 2 CocTaBJieHH 6
OCHOBBI
OKOJIOT N e
KPOCBOP/J0B
7 Pasnen 8 2 IMoaroroBka | 3auer
BMMOHUKA
K 324eTy
Bcero 18 Hroro 30




Tema. 9BOJTIOINMOHHOE YYEHUE

OCHOBHBIE ITOJIO’)KEHUA YYEHUSA Y. JAPBUHA:
1) HacnencTBeHHast H3MEHYMBOCTH — OCHOBA 9BOJIIOLMOHHOTO ITPOIIEcca;
2) CtpemiieHHEe K Pa3MHOXKEHHIO ¥ OTPaHUYEHHOCTh CPEJICTB )KU3HH;
3) Bopbba 3a cymecTBoBaHHE — OCHOBHOM (haKTOP IBOIIOIIH;
4) EctecTBeHHBIN OTOOP KaK pe3ysbTaT HACIEeICTBEHHON M3MEHUYMBOCTH U OOPHOBI 32
CYLIECTBOBAHHUE.

®OPMbI ECTECTBEHHOTI'O OTBOPA

OOPMA JIEUCTBUE HAIIPABJIEH- PE3VJIbTAT [TPUMEPDI
OTBOPA HOCTbDH
Jswoxymumii (IIpu uamenenun |B nmonb3y ocobeit, |Bo3Hukaer HoBasi | BO3HUKHOBEHHE y HACEKOMBIX
yCIIOBUI HMMEIOLIUX cpenssist popma, |yCTOWYMBOCTH K SJOXUMHKATAM;
CyIIECTBOBAHUS |OTKJIIOHEHUS OT Oonee pacupocTpaHEeHUEe TEMHO-
OpPraHU3MOB CpeAHel HOPMBI  |COOTBETCTBYIOIIA |OKpaIlIEeHHBIX 0abouek Gepe30Boit
s U3MEHUBILUMCS |IISIIEHULBI B YCIIOBUSAX
YCIIOBUSAM IIOTEMHEHHUsI KOpbl Oepe3 oT
ITIOCTOSIHHOTO 33a[bIMJICHUS
Crabunu- |B Heusmennsix, |[IpotuB ocobeii ¢ |Coxpanenne u |CoxpaHeHue y
3UPYIOIIHUN |TOCTOSHHBIX BO3HUKAIOIIMMH  |yKpEIUJICHUE HACEKOMOOIMBIISEMBIX PaCTEHUI
YCIIOBHSIX KpalHUMH cpelHel HOPMBI |pa3MepoB U (POPMBI IIBETKA
CYLIECTBOBAHMS |OTKJIOHEHUSMHU OT |[IPOSBIICHUS (LIBETKM JOJKHBI COOTBETCTBOBATH
CpPEeIHEW HOPMBI  |[IpU3HAKA ¢dbopMe U BeIMUUHE Tema
BBIPAKEHHOCTHU HACEKOMOT0-OIbIIUTEII,
MpU3HaKa CTPOCHHIO €r0 X000TKa)
Huspyr- B n3mensromuxcs |B nons3y OG6pazoBanue ITpu yacTBIX CHIIBHBIX BETPaxX Ha
TUBHBINA YCJIOBHAX KAU3HA |OpPraHU3MOB, HOBBIX CPCAHHMX |OKCAHMYECCKHUX OCTPOBaAX
HMMEIOIUX KpaiiHue |[HOPM BMECTO COXPAaHAIOTCS HACEKOMBIE C
OTKJIOHEHHMS OT HPEKHEN, XOpPOUIO Pa3BUTBIMU HJIH C
CpenHen nepecTaBIneit PYAUMEHTAPHBIMH KPBUIbSIMHU
BBIPAKECHHOCTH COOTBETCTBOBATh
MIpU3HaKa YCIIOBUSM KM3HU

BU/bI ECTECTBEHHOI'O OTBOPA

| BMJI OTBOPA

HAIIPABJIEHHOCTDH OTBOPA

ITPUMEPBLI




NuauBunyanbHbIi

['pyninoBoii

Coxpanenne oco0Oelt, IMEIOIINX MPU3HAKH,
o0ecrieynBaroIIue X ycrnex B 0oproe 3a
CYILECTBOBAHHUE B IIPEAEax MOMYISIHN

CoxpaHsoTcs IpU3HaKH, 0JaronpusTHbIE
JUI TPYNIbl OPIraHU3MOB, BCTYIIUBIIEH B
MPSIMBIE WJIM KOCBEHHbIE KOHKYPEHTHbIE
OTHOIIECHHUS C APYTUMU TPYyINIIaMU;
3aKpeIruisieMble PU3HAKU, HE BCEraa
MIOJIE3HBIE JIJIs1 OT/ICIBHBIX 0C00EH rpymIbl

[ToxpoBuUTENBCTBEHHAS OKpACKa TENA,
yrpoxarouias nosa

[Ipenocteperaromas okpacka




MNPUCIHOCOBJIEHHOCTDB OPTAHU3MOB

BUIbI
[MTPUCITOCOBJIEHHOCTHU SHAYEHNE TPUMEPBI
®opwma Tena: AKy1bl, 1e1b(QUHBI
- TOprea000pa3Has CniocoOCcTBYeT U30SKAHHIO
00pa3oBaHMs 3aBUXPEHUI TOTOKOB
BOJIBI ITPH JIBM)KCHUH
- AJI0YKOOOpa3Hai, Jlenaet opraHu3M He3aMEeTHBIM [Tano4HuKH, TYCEHUIIBI
JMCTOBU/IHAS CpelH TeX WJIN UHBIX IPEIMETOB TS ICHUT]
cpenabl
CKpBbIBaeT cpenu BOJOPOCIIEH, Mopckue KOHbKH, YAUIbIIUKA
- IPUYYUIABAs KOPAJUTOBBIX MOJIUIIOB

Oxpacka Tena:
- IOKPOBUTEIHCTBEHHAS

- pacwICHSIOIIAsN

- [Ipeaocreperaronias

CkpsiBaeT Ha (hOHE OKpYIKaIOIIECH
cpensl

To ke Ha (hoHE TOJIOC CBETA U TEHU
CoxpaHeHHe YUCTEHHOCTH BUIOB,
001aJal0IUX STOBUTHIMH,

00 KUTAIOIIUMU, KAJISITUMH
CBOMCTBaAMH

3asm-0ersk, Oenast Kyporarka,
3€JIeHBIN Ky3HEUHK, TIH
3e0pbl, TUTPBI

[Tuensbl, ockl, KyKHU-
HApBIBHUKU, TYCECHUIIBI
06a00UKH1-KaIyCTHUIBI

Mumukpus (noapaxaHue
0e33alIUTHBIX )KUBOTHBIX
XOpOLLO 3aIUIIEHHBIM U
00JIa1aroUM
MpeA0CTepEraroIieil OKpackoil)
Wribl, KOMIOYKH, KPUCTAIUIBI
I1aBEJIEBOKUCIIOTO KaJus,
HAKaIlJIMBAIOLIETOCs B KOJIIOUKAX
WJIM JIACTHSIX PACTEHUMN

TBepaple MOKPOBHI TENA

3amuTa oT UCTpeOIeHUs

3aIJ_[I/ITa OT MoCaaHusd

TPpaBOAAHBIMU KUBOTHBIMH

3aIJ_[I/ITa OT IOCAaHUA
IIJIOTOSAAHBIMHU X XKMBOTHBIMHU

OCOBUJIKH, MYEIOBUJIKH,
IIMEJIEBUIKY, SHIIa,
OTKJIAJIbIBAEMBIC KYKYIITKON

KakTychl, NIMNOBHUK,
OOSIpBILIHUK, KpanuBa

XKyku, kpaObl, IBYCTBOpUYATHIC
MOJUTIOCKH, YeperaxHu,
OpPOHEHOCITBI

Urner
ITpucnocoOutensHoOe
MIOBEJICHHE:

- 3aMUpaHue

- yrpoxaroras mo3a

- 3armacaHue KopmMma

To xe

To xe

To xe

[lepexxnBanne 6€CKOPMUIIBI

Exunnsl, 1ukoOpassl, exu

Onoccymbl, HEKOTOPBIE XKYKH,
3€MHOBO/IHBIE, IITUIIBI

bopoparas amepuiia, ymacras
KpYTJIOroJIOBKa

Kenposka, coiika, OypyHAYK,
Oenka, munyxa (CeHOCTaBKa)

3ab0Ta 0 MOTOMCTBE:

- BBIHAILIMBAHUE UKPBI B POTOBOM
MOJIOCTH, B CKJIQJIKE KOKH Ha
AKUBOTE

- IOCTPOMKA THE3/Aa U
BBIBEJICHHE B HEM ITIOTOMCTBA

- BBIKaPMJIMBAHHWEC ITOTOMCTBA

COXpaHeHI/IC IIOTOMCTBA

Toxe

To xe

Cam1ibl TUTIANTUU, MOPCKOTO
COMHKA TAJICHXTa, MOPCKOTO
KOHbKa

HexoTtopsie peIObI (KOJOIIKH,
METYIIKH, MAaKPOMO/Ibl), ITULIBI,
OCJIKH, MBIIIIA-MATFOTKH

IITHIBL, MIEKOIIUTAIOIIHE




- obecrnieueHue OyayIIEero
HOTOMCTBA MHUILEH

To xe

XKyku-ckapabeu, Hae3THUKH,
sTiTee nbl

OuU3NONOTUYECKUE alarTaIliu:

- ynajeHue u30bITKa BOJIBI uepes
MOYKH ,

— notpebieHue 60IbIIOro
KOJIMYECTBA BOJIbI U BBIICIICHUE
HEeOOJIBIIIOrO KOJIMYECTBA .

CoxpaHeHue MOCTOSTHCTBA
BHYTPEHHEH Cpelibl OpraHusma B
YCJIOBHSIX JKU3HU B IIPECHOM BOIC
CoxpaHeHune MOCTOSIHCTBA
BHYTPEHHEH CpeJibl OpraHu3Ma B
YCJIOBUAX JXU3HU B
THIIEPOCMOTUYECKOH cpelie

[IpecnoBoaHbIE PHIOBI U
36MHOBO/IHbIC

Mopckue poIObI

IHPEAJAIITAIMA U UX 3BHAYEHUE B 3BOJIIOIUHU

TIPEAJIAIITALMS

IMPEAITIOCBUIKHA

OPI"’AHU3MbI, UMEBIINE
HPEATIOCBUIKHA JULA KU3HU
B HOBOU CPEJIE

BpIxo1 m03BOHOYHBIX HA cymy B
JCBOHEC

[losiBiieHHE yenrocTen y IpeBHUX
HO3BOHOYHBIX

Hannuue xoHeUHOCTEHH,
MO3BOJIAIOIIUX MEPCABUTATHCS 11O
TBEpPAOMY CyOCTpaTy Impu
BO3POCILIEH TSHKECTHU TeNa, U
OpPTraHOB BO3YIIHOTO JIbIXaHUS
Pa3nenenue tperbeii xabepHOU
JyTH Ha MOABM)KHBIE SJIEMEHTHI,
9TO OBIJIO CBSI3aHO C
MHTEHCU(PHUKAIUEH JTbIXaHUs

Kucrenepsie ppiObI

HpeBHue 6ecuentocTHbIC
MI03BOHOYHbBIC

MHUKPO2BOJIIOIHUA 1 MAKPOJBOJIIOLIUA

[TPU3HAKHU MHUKPOSBOJIIOLNA MAKPO3BOJIIOLINA
HanpasnenHocts |@opMHpOBaHME HOBBIX BUJIOB @opMHpOBaHNE TAKCOHOB BBICOKOT'O PAaHTra
SBOJIIOLIMOHHBIX (pofibl, ceMeicTBa, OTPSIIBI U Ap.)
npeoOpa3oBaHU
MexaHn3Mbl [IporcxoauT Ha OCHOBE MyTallMOHHOU He umeer cnenudpuyeckux MEXaHU3MOB U

M3MEHYMBOCTH, TUBEPreHIINU, OOPBOBI 32 |OCYILECTBIISETCS TOJIBKO MOCPEACTBOM

CYLIECTBOBAHHE, ECTECTBEHHOI'0 0TOOpa  |MIPOILIECCOB MUKPOIBOJIIOIHNHY, SBIISAACH UX

MHTErPATUBHBIM BBIPAKECHUEM

JnurenbHOoCTh IIporcxoauT BHYTpU BHIA, ETO Hansunosas ssomronus. [Ipoucxonur B
IIPOLIECCOB nonyJsanuii. MoXeT IpouCXOIUTh B HNCTOPUYECKH TPAaHIUO3HBIE IPOMEKYTKHU

HCTOPUYECKH KOPOTKOE BpeMs U OBbITh BPEMEHHU U HEJOCTYITHA

JOCTYITHOM HENOCPEICTBEHHOMY HEIOCPEICTBEHHOMY U3YUYEHUIO

UQRWI{'\WPL‘[TXI{'\ A AN UTAIITALN




BUOJIOTMYECKUM MPOTPECC U BUOJIOTHYECKHWHA PETPECC

ITPU3HAKMN BUOJIOTMYECKHWU TIPOT'PECC BUOJIOTMUECKWU PETPECC
YwnciaenHocts Buga |Bricokas Hwuskas
Apean Buia Pacuiupsiercs Cyxaercs
KoimuectBo Bonsmoe, 06pazyroTcst HOBbIC HeGoupiioe, mpoucxoIuT COKpaIieHue Ynucia
MOMYJISIUANA BUJA MONYJIALUA MOIYJISIIANA

CocrosHue
CHCTEeMaTHYECKIX
rpymi 6onee
BBICOKOTO paHra

Pox BkitoyaeT 60Ib110€ KOTUYECTBO
BUJIOB, CEMEHCTBO MHOT'O POJIOB,
OTpPSJ — HECKOJIBKO CEMENCTB,
KJIACC — HECKOJIBKO OTPSJ0B U T.II.

Poj BkIrOUaeT HEOOJIBIIOE YUCIIO BUIOB
(MHOT 1A OJTMH), CEMEHCTBO — OJIMH - JIBa
poJia, OTPsT — OJIHO CEMENCTBO, KJIacC —
OJIMH OTPSJ | T.II.

IyTH JOCTUXKEHUA BUOJIOI'MYECKOI'O ITPOT'PECCA

SBOJIIOLIMOHHBIE nx 3HAYEHUE B [MTPUMEPHI
HATIPABJIEHUS | XAPAKTEPUCTUKA SBOJIIOLINMN

Mopdo- CornpoBoskiaercs BosHukaromme [TosiBnenue yenrocreit y

(bU3nOTOTHUECKUIA npuodpeTeHuem apoMOp(O3bI HE SBISIFOTCSA  |TTO3BOHOYHBIX, OSBIICHHE

nporpecc, KPYIHBIX U3MEHEHUH B [IPUCIIOCOOUTETILHBIMU K |CKeJIeTa Kak MecTa

WJIM apOTeHE3 CTPOCHUU KaKUM-JIM0O CTIeIMANBHBIM |IPUKPETUICHHS MBIIIII,
(apomopdo30B), YCIIOBUSIM CPEJIbl, HOCAT 3aMeHa TTIaJKOM
CYLIECTBEHHO o0mmMii XapakTep U Jal0T  |MYCKYJIaTyphl y 4epBei Ha
MOBBIIIAIOITIX BO3MOXXHOCTh PAaCHIMPUTh  |ITYYKH
YPOBEHb OPTaHU3ALMHU |MCIIOJIb30BAaHHUE YCIOBUH  |TIONEPEYHONONIOCATON Y
OpraHU3MOB BHEIIHEH cpe/ibl, OCBOUTh |4JIEHUCTOHOTHX

HOBBIE MEeCTa OOMTaHUs

Amiorenes ConpoBosxiaeTcs Boznukatonme n3menenus: |[lokpoBUTEnbCTBEHHAS
npuoOpeTeHnem HOCSIT TIPUCTIOCOOUTEIHHBIH | OKpacKa >KUBOTHBIX,
YaCTHBIX Xapakrep. iockasi popma Tena cKaToB

MPUCTIOCOOTIEHUM K
YCIIOBUSAM Cpebl, K
OIpeAEIIEHHBIM
MECTOOOUTAHUSAM
(unnoananranuii) 6e3
W3MEHEHHMsI YPOBHS
OpTaHu3aIH

Kpaiinss creneHs
MPUCTIOCOOICHUS K
KOHKPETHBIM,
OTpaHUYEHHBIM YCIOBUSAM
CYILECTBOBAHMSI HOCUT
Ha3BaHME CHEIUAIN3AINN
(mepexo/1 K MUTaHHIO
TOJIBKO OJIHUM BUJIOM
MTHIIH, OOUTAaHHUE B
OJIHOPOJHOM Cpefie U Mp.).
[Tpu GpicTpOM M3MEHEHUU
YCJIOBHUU CpeJlbl OpTaHU3MBbl
C Y3KOM crienran3annein
BBIMUpatoT. Menkune
CUCTEMATUUYECKUE TPYIIIBI
(BUIBI, pOJIBI, CEMEINCTBA)
0OBIYHO BO3HHMKAIOT ITyTEM
uaNoa anTaluu

1 KaMOaJIbl, JOJIOTOBUIHLIH
KITIOB Y JISITJIOB,
KPIOYKOBUIHBIN KITFOB Y
XHUIIHBIX NTHII, JaCTHI Y
TIOJIEHEW, KUTOB U JIp.;
MMATaHUE KOAaJIa TOJIbKO
JIUCTBSIMU DBKAJIUIITA,
KOJINOPU — TOJIBKO
HEKTapOM I[BETKOB
TPOMUYECKUX PACTCHUN




VYTpara KOpHEHN U TUCTHEB Y
pacTeHui mapasuTos,
MCYE3HOBEHHE OPTaHOB

Kararenes, ninn ComnpoBoxaaercs OOGmias nereneparus

MOP(POPU3HOTOTHYECK |YITPOIICHUEM CBsI3aHa TJIaBHBIM 00pa3oM

Uil perpecc OpraHu3aIlvH, C TIEPEX0JI0OM OPTaHU3MOB K
HCYE3HOBEHHEM MapasuTHIECKOMY WU

OpraHoB aKTUBHOM
KU3HM (0O0IIeH
JiereHepanuen)

cuasyeMy oopa3y KU3HU

YyBCTB, IUIIEBAPUTEIHLHON
CHCTEMBI, YIPOILEHUE
CTPOCHHMS TP. Y JIEHTOYHBIX
4yepBeil, mpuodperenue
YaCTHBIX MPUCIIOCOOIICHUH
(mpucocku, KproUO4KH U

np.)
OCHOBHBIE 3AKOHOMEPHOCTH BHOJIOT MTYECKOH 3BOJIIOIIAN
3AKOHOMEPHOCTH NX XAPAKTEPUCTUKA ITPUMEPBI
JuBeprennus — Bo3snukaer B pe3ynbTaTe Pa3nuuus B CTpoeHNN KIIIOBOB

pacxoKJIeHUE MPU3HAKOB
OpPTaHU3MOB B X0JI¢
9BOJIIOLIMH Pa3HBIX JIMHUH,
BO3HHUKIIHUX OT OOIIETO
peaKa

JTU3PYINTUBHOTO OTOOPA, a TaKXKe
n30Juuy nonysnuil. [lpu
pacxokJIeHUU MPU3HAKOB 0TOOPOM
MIPEUMYIIIECTBEHHO COXPaHSIOTCS
Kpaiinue ¢popmbl. Oprasl,
COOTBETCTBYIOILUE APYT APYTY 110
CTPOCHHIO ¥ UMEIOIIIKE 0011Iee
IIPOUCXOXACHUE HE3aBUCUMO OT
BBITIOJTHSIEMOM UM (DYHKIUH,
Ha3bIBAIOTCS TOMOJIOTHYHBIMU

KJI€CTa-CJIOBHKA U KJICCTa-COCHOBHKA

KonBeprenuus —
pe3ysbTar
MPUCTIOCOOICHHS
OpPTaHU3MOB K CXOJIHBIM
YCIIOBUSIM KH3HHU,
CXOXKJIEHUE TTPU3HAKOB Y
OpPraHU3MOB Pa3HBIX
CHUCTEMATUYECKUX TPYMN B
IIPOLIECCE IBOIOLIUHU

CXO)KI[GHI/IG IIPU3HAKOB 3aTparuBacT B
OCHOBHOM JIMIIb T€ OPraHbl, KOTOPLIC
HCIIOCPCACTBCHHO CBA3aHbI CO
CXOJHBIMH YCJIOBUAMU CPEABI. OpFaHI)I,
BBIINTOJIHAIOIIUE CXOJHBIC (1)YHKI_II/II/I, HO
HMCIOIIUEC TPUHIHUITNAJIBHO pa3jInuHOC
CTPOCHUC U TPOUCXOKICHHUC,
Ha3bIBAOTCA aHAJIOTMYHBIMU

BremHee ¢xoacTBO €BpOIENCKOro
KpOTa U CyM4aroro Kpora,
CyMYaToro JETyHa U JETATH;
AQHAJIOTUYHBIC OPTaHbl: KPbUIbs
0a0oueK U JeTyYHX MBIIIEH, KaOpbI
PBIOBI U paka, poroIe KOHEYHOCTH
KpOTa U MEJIBEIIKH, TIocKas popma
TeJa y CKaToB U KaMOaJIbl, KOJFOUKU
KaKTyca 1 OOSIpBIIIHUKA

[MTapannenusm (popma
KOHBEPT€HTHOTO Pa3BUTHUS
OpPTaHH3MOB)

B sBomtonuu 61M3K0pOJCTBEHHBIX
IpyMI OPraHu3MOB IIPOUCXOJUT
HE3aBHCUMOE Pa3BUTHE CXOIHBIX
MIPU3HAKOB

Y KUTOOOPA3HBIX U JTACTOHOTUX
HE3aBUCHMO JIPYT OT Jpyra
nepeIHNue KOHEYHOCTH
IpEeBpaTUIMUCH B JIACTBI KaK
MPUCIIOCOOJIEHUE K BOJHOMY 00pa3zy
KU3HU. Y Pa3HBIX TPy
KHCTEIEPhIX pbI0 pa3BUBAINCH
MpU3HAKW 3eMHOBOJIHBIX. [Ipu3Haku
IMOKPBITOCEMCHHBIX paCTeHI/Iﬁ
HE3aBHCHMO U MMapalIeIbHO
Pa3BUBAIMCH B PA3HBIX JIMHUAX
ABOJIIOIMH UX MPEAKOB




ITPABUJIA 9BOJIIOIIUHN

ITPABUIIA NX XAPAKTEPUCTUKA ITPUMEPBI
Heob6paTumocTs Bun, pon u nmrobas gpyras [Tpecmblikaronyecs, BO3HUKIINAE OT
HBOJIIOLUH cUCTeMaTHu4ecKas rpyIia MPUMUTHBHBIX 36MHOBOIHBIX, KaK ObI HU

OpPraHU3MOB HE MOXET BEPHYTbCSA K |IIUIA UX IBOJIIOLMS, HE MOTYT JaTh Ha4yauIo
npexHeMy cocTosiHuIo. M3penka 36MHOBO/IHBIM
BO3HUKAIOIINE aTaBU3MbI (BO3BPAT K
IpeKaM) Mo CTPOCHUIO U PYHKIUSAM
HE SIBJIIIOTCS OJIHOLIEHHBIMU
[Iporpeccupyromas |I'pynna opraHu3MoB, BCTaBILIAsI HA Ecnu kakas-To rpyImma >KMBOTHBIX IpHoOpena
crienManu3anus IyTh IPUCIOCOOJIEHUS K KAKUM-JINOO |IpUCIOCOOIEHUS K IOJIETY, TO Ha
YCIOBHSIM CYIIECTBOBAHUS, B MOCJEAYIOLUX dTanax €€ pa3BUTHS 3TU
JanpHeleM OyaeT pa3BUBaThcs 0 |IPUCHIOCOOIEHUs OylyT yCUIMBAThCSA
9TOMY K€ IyTH
YepenoBanue Kaxnoe nossiiienue oprauuzanuu  |ApomMopdo3bl, 03BOJUBIINE T03BOHOYHBIM
[JIaBHBIX (apoMop03) OTKpHIBAET OONIBIIHE BBIITH U3 BOJBI HA CYLIY, OTKPbUIX
HarpaBJIeHUH BO3MOKHOCTH ISl OCBOEHHSI HOBBIX ~ |BO3MOXHOCTH U1l OCBOCHHSI HA3€MHO-
IBOJIIOLUH Cpea WM MECTOOOUTAHUHN M Pa3BUTHS |BO3IYITHON Cpeabl OOMTaHUS, Pa3BUTHS

B CBSI3H C 9THUM Pa3IHYHBIX
pucIocoOIeHMI (MA0aaanTaIi )

Pa3IMYHBIX YaCTHBIX IPUCIOCOOTCHH.
[Tocnenyromue apoMoph 036l IPUBEITH K
HOSIBJICHUIO [TPECMBIKAIOIIUXCS U PA3BUTHIO
Yy HUX PA3JIMYHBIX MPUCIOCOOIEHUIN K HOBBIM
MECTOOOUTAHUSIM




Tema :PASBBUTUE OP'TAHUYECKOI'O MUPA HA 3EMJIE

OPA HAYAJIO I'JIOFAJIBHBIE YKUBOTHbI MUP PACTUTEJIbHBIN
(ITPOJOJIKU- | (MJIH JIET N3MEHEHUA MUP
TEJIBHOCTb HA3AQN) KIIMMATA 1
B MJIH JIET) CPE/IbI
Kaitno3oiickas 1,5-2 Cwmensnl norerienuii u |IlosiBnenue u pazpurue ®opMupoBaHue
(3pa HOBO# (AHTpOIIOTEH |TTOXOJIOaHUH. yenoBeka. COBpEeMEHHBIN  |HBIHE
JKU3HH), ) Kpynusie oneneHeHus: [>KUBOTHBIA MUP CYILECTBYIOIIUX
66+3 B CPEJIHUX IIUPOTAX pPaCTUTENIbHBIX
Ces. nmosymapus coo01IecTB
VYcraHoBieHue
PaBHOMEPHOTO B Mopsix 60sb1110€ I'ocnoncTBo
25+2 TEIUIOTO KJIuMara pa3HooOpa3ue KOpajuioB, |MOKPHITOCEMEHHBIX.
(Heoren) MoJLTrOCKOB. [Inpokoe Coctas Quiopbl
WNuTtencusHoOe pacnpocTpaHeHue OIMU30K K
ropoodpazoBaHue KOCTHBIX PBIO. COBPEMEHHOMY.
66+3 BrimMupanue MHOTHX [TosiBisiroTCs Taiira u
(ITaneoren) TOJIOBOHOTHX MOJUIIOCKOB. |TyHIpa
[TosiBnsirOTCS MHOTHE
OTPSAbl MIIEKOIIUTAIOIIMX,
B T.4. npuMarsl. [llupokas
JTUBEPTeHIUs TITHII.
PacuBeTr HaCEKOMBIX.
Me3o3oiickas (apa [136+5 Bo MHoOrux paitonax  |IlosgBieHue HacCTOSIAX Pe3koe cokpaienue
cpenneit xxu3nu), |(Menooii 3eMui MOXOJIOAAHUE  |IITHII, IUTAEHTAPHBIX U YUCJIEHHOCTH
165 TIePUOJT) KJINMaTa CyMYaThIX MartOpOTHUKOB U
MJIeKonuTammux. B TOJIOCEMEHHBIX.
MOpsIX mpeobiaganue [TosiBneHue nepBbIxX
KOCTUCTBIX PBIO. MTOKPBITOCEMEHHBIX
BeiMupaHue KpyIHbIX pacTeHun.
pentwinii. Pacuser
HACEKOMBIX. [Tupoxoe
190-195+5  |Knumar BHauaie pacrpocTpaHeHue
(FOpckmit BIIQXHBIH, 3aTEM B okeane — nosiBnenue MaroOpOTHUKOB,
MIePUO.I) CTAaHOBUTCSA HOBBIX T'PYIII MOJUTFOCKOB, [TOJIOCEMEHHBIX.
3aCYIUIMBBIM B B T.4. TOJIOBOHOTUX.
o0acTu sKBaTopa. lNocnoncTBo
JBuxeHue MPECMBIKAOLUXCS.
KOHTUHEHTOB. [TosiBnenue nepBoO-NTHIL.
O6pa3oBaHue
ATJIaHTHYECKOTO
OKeaHa.
Pacnipoctpanenst
230+10 Ocnabnenune MarnopOTHUKOBU/I-
(TpuacoBbIil  |KITUMATHYECKON Hauarno Beka quHO03aBpOB, |HBIE, XBOIIEBUIHbBIE,
MEePUO.) 30HaJILHOCTH, MOSIBJICHUE YEeperax, MJIAyHOBH/IHBIE.
Crila)kKMBaHHe KPOKOJTUJIOB, TIEPBBIX Brivupanue
TEMIIEpaTyPHBIX MJIEKOIUTAIOMIMX, CEMEHHBIX
paznmuunii. Hauamno HACTOSIIINX KOCTUCTBIX MaropOTHUKOB
JIBUKEHHS] MATEPUKOB |pbIO




[Taneo3oickas
(9pa npeBHEH
Ku3HM), 340+10

280+10
(ITepmcknii
MIePUO.I)

345+10
(Kamenno-
YT OJIBHBIN

MIePUO.IT)

400+10
(JleBoHCKMIT
MIePUO.I)

435+10
(Cunypuiic-
KM
nepuon)

Pe3kast 30HaAIBHOCTH
KJIHMMaTa.
OTcTyIuieHre Mopeid,
MOSIBJIICHHE
MOJTY3aMKHYTBIX
BOJOEMOB

Bcemuphnoe
pacrnpocTpaHeHHe
JIECHBIX OOJIOT.
Teruiblii BIaKHBIN
kiumar. O0mupHoe
OJICZICHEHHE FO’KHBIX
KOHTHHCHTOB B KOHIIE
nepuoaa. AKTUBHOE
ropooOpa3oBaHue

CMmeHa cyxux u
JIOXK/IJTUBBIX CE30HOB.
Onenenenue Ha
TEPPUTOPUN
coBpemenHo# FOx.
Awmepuku u FOx.
Adpuxu

Brayvaine cyxon
KJIUMAT, 3aTeM
BJIQXKHBIN C
MOCTETICHHBIM
MOTEIICHUEM.
NutencuBHOE
ropooOpa3oBaHue

beicTpoe pa3Butue
MIPECMBIKAIOIIUXCS,
BO3HHKHOBEHHE
3BEpOIIOI0OHBIX SIIEPOB.
BeiMupanue TpuiioOUTOB,
COKpAIIECHUE YHCIa
OTpPSA0B OECIIO3BOHOYHBIX
U psla MO3BOHOYHBIX.

[Mupokoe
pacrpocTpaHeHue
tdhopamunudep, Kopaios,
MOJUTIOCKOB, PaciiBeT
3€EMHOBOJAHBIX, ITIOABJICHHUC
TIEPBBIX
IMPECMBIKAIOIIUXCA,
JICTAIONINX HACEKOMBIX.

[TosiBnenue puid Bcex
KPYIHBIX
CHCTEMaTHYEeCKHUX TPYIIII.
OcBoeHue cymu naykam,
KJICIAMH U APYTUMH
YJIEHUCTOHOT MU,
MEPBBIMH TO3BOHOYHBIMA
— crerouedanamu

MHoroo0pasue Kopasios
u Tpunooutos. [losBneHue
NEPBbIX APEBHEHIINX PHIO,
MIEPBBIX JBIIIALTIX
aTMOC(EepHBIM BO31yXOM
HAa3eMHBIX KUBOTHBIX -
CKOpPIIHOHOB. BeiMupanue
HEKOTOPBIX TPYIIIT
KOpaJIJIOB

BsiMupanue
JIPEBOBUTHBIX
MTarlOPOTHHKOB,
XBOLLIEH U IJIAYHOB.
Pacnipoctpanenue
XBOMHBIX B
CeBepHoM
MOJYLIAPUH

[Tpeobnananue
CIIOPOBBIX PACTCHHIA,
MIOSIBJICHHUE TIEPBBIX
XBOMHBIX. B 60m0Tax
U IPUOPEIKHBIX
MecTax Mopei
HAKaIJTNBAIOCh
OobI110€
KOJIMYECTBO
pacTUTEIbHBIX
OCTaTKOB,
oOpaszoBaHHe
KaMEHHOTO YTJIsI

Pa3Butne, a 3atem
BBIMUpPAHUE
NICHIIO(HTOB.
IlosiBneHue
IJITAYHOBUIHBIX,
XBOIICBHIHBIX,
MManopOTHUKO-
BUJIHBIX, ITEPBBIX
CEMCHHBIX
MallOPOTHUKOB.
Bo3unkaoBeHne
rpuboB

Brixon pacrenuii Ha
CyIIly — MOSIBJICHHE
NCUIIOPUTOB




490+10 PaBHOMEpHO [losiBieHHE NTEPBBIX PaznoobOpaszue
PaBHOMEPHO |yMEPEHHBIN BJIAKHBIA (IO3BOHOYHBIX — BOZIOPOCIIEH
(OpmoBUKC-  |KITUMAT C OECUEIIOCTHBIX PHIO.
KU Mepuo]) |MOCTEHEHHBIM lNocnioacTBO TPUIIOOUTOB,
MOBBILICHUEM CPEIHEN |UTJIOKOXKHX.
TEeMIIepaTyphl.
Buayvaie 6omb1ias
4acTh CYIIHU 3aHsTa
MOpEM.
570+20 Onenenenue Pacuet mopckux Bo3nukHoOBeHUE
(KembOpuii- |[cMeHsieTCss yMEpEeHHO |OECIIO3BOHOYHBIX, MHOT'OKJIETOYHBIX
CKHI BJIQXKHBIM, a 3aTeM MOSIBJICHHE OPTaHU3MOB C  |BOJIOPOCIIEH
MepUO.I) CYXUM TEILIbIM MUHEPATU30BAHHBIM
KJIMMaTOM CKEJICTOM
IIporepo3oiickas |2600+100 [ToBepxHOCTH MIaHETHI | BOSHUKHOBEHHE BCEX [IpeumyiiecTBEHHO
(9pa panHeit — roJasi MyCThIHS. TUIIOB OECIIO3BOHOYHBIX  |OJJHOKJIETOYHBIE
)u3HM), 2000 Knnmart XonogHbIi, SKABOTHBIX 3€JICHbIE BOJOPOCITH
yacTele oneneHeHus. B
KOHIIE pbI aTMocdepa
coaepxaina 110 1%
CBOOOJHOIO
KHCIIOpoJia
Apxeiickas (opa  [3500 N3Bepxenus BoznukHoBeHnue xu3Hu Ha |OOHApYKEHbI
3apOKICHUS ByJIKaHOB. bonbimas  |3emie OCTaTKH aHA’POOHBIX
)u3HM), 900 4acTh CyIIU — MPEIIIECTBEHHUKOB
MEJIKOBOJHOE MOPE. CUHE-3€JICHBIX
Pa3Butue kucnopon BOJIOPOCIIEN,
coaepKalein 3eJICHBIX
aTMocdepsl OJIHOKJIETOUYHBIX
BOJIOPOCJIEH,

Oaktepuii




Tema : [IpoucxoxaeHne 4ea0BeKa

OCHOBHBIE CTAJIUH 3BOJIOIIUA YEJIOBEKA (AHTPOIIOT'EHE3A)

[MPU3HAKMN. BPEMA CTAIUU INPEJCTABUTEJ | PACITPOCTPA-
XAPAKTEPHBIE VIS | TIOABJIEHUA AHTPOIIO- N CPEJU HEHUE T10O
JIIOJIEN [TPU3HAKA I'EHE3A NCKOITAEMBIX 3EMIJIE
(IOH.D.) OOPM
[IpamoxoxaeHue bonee 10 mun et |OtaeneHue BETBH | ABCTPAJIONUTEK WNunus, Adpuka
TOMHHH]T

Hcnonb3oBanue 4,5-1.75 munn ner  |IIperomunuanas |To xe Adpuxa, Azus
peIMETOB Tpy/a
Nsroroiienue opyauid |2 MIIH JeT Yemosek ymensiii | Adpuka
[Tonnepxanue orus. Pannue popmer — |IpeBneiinme Yenosek npsmo Adpuka, 3amagHas
Peus (mpumuTHBHAs, U3 |2,6 MIIH JI€T, JOTU XOJISAIHMA u llenTpanpHas
OTJICTBHBIX BHIKPUKOB). |pacuBeT— 600- (TUTEKaHTPOTIBI) EBpoma,
[IpocTteie hopmbr 400 mutH JteT Nunonesws,
KOJIJIEKTUBHOU Bocrounas Aszus
eI TEIbHOCTH
JloObIBaHME OTHSL. Pannne ¢popmbr — | [IpeBHUE JTFOIH Heannepranen
Crnoxxubie popmbl 1,5 muH ner, EBpora,
KOJUICKTUBHOM paciBer— 250 - Adpuka, Azus
NEeATEILHOCTH 40 TBIC. NET
(3aroHHas 0X0Ta),
3a00Ta 0 OIMKHUX, PEeUb '
THUIIA JIeneTa

EBpomna, A3usi,
Hacrosmas peus. Memnee 40 Teic. net |CoBpeMeEHHbBIE KpomanboHen Adpuxka,
Mprinenue. moan ABcTpanus,
Hckyccrso. AmMepuka

Menee 10 ThIC. NET

Pa3ButHe cenpckoro BcecsetHoe

XO35ICTBA,
IIPOMBILIEHHOT O
MIPOU3BOJACTBA, TEXHUKH,

HaYKU




Tema :OCHOBBI OKOJIOI'MA

IKOJJIOI'MYECKHUE ®AKTOPBI

I'PYIIIbBI BAKTOPEL BO3JIEVICTBUE HA OPTAHU3MBI U AJTATITAITAN

OAKTOPOB OPTAHU3MOB K ®PAKTOPAM
Abuotnueckue  |Ceer — Hcnonp3yercst pacTeHusIMH JUTst OTOCUHTE3A, a IKUBOTHBIMU —
daxTopsr — MHTEHCUBHOCTD U ISl OPUEHTUPOBKH B IPOCTPAHCTBE B MMOUCKAX IHIIH,
COBOKYITHOCTb Ka4eCTBO COJTHEUHOW |MAapTHEPOB H T.II.
yCIIOBHIA SHEPTUH doTtoneproan3M — peakiys pacTeHUI 1 )KUBOTHBIX Ha
Heopranuueckoi |(uHppakpacHsie, COOTHOILIEHHE CBETJIOTO U TEMHOTO MEPUOIOB CYTOK,
HPUPOJIBL: BU/IUMBIC U KOHTpOJIUpYeT OyTOHU3AIHIO, IIBETCHHE, TUCTONA] Y PACTCHHM.
CBET, yIabTpaduoNeTOBbIe | Y KUBOTHBIX — OpadHbIid IEPUOJI, MUTPAIHIO, CIISTUKY | T.1I. Ha
TeMIIepaTypa, Ty4n) OCHOBE (pOTONEepHOAN3MA BEIPAOATHIBAIOTCS OMOPUTMBI
BJIQXXHOCT®, BnasxHOCTH — ITo OTHOIIEHHIO K BJIare pa3InyaloT PACTEHUS: TUAPOPUTHI

COJICHOCTB ITOYBbI
¥ BOJIBI, penbed

colep>KaHue BOJIbI B
BO3/yXe, II0YBE U

(BomHBIC) — psicKa; TUTPOGUTHI (OOUTATENN YBIA)KHEHHBIX
MECT) — aup; Me30(pUTHI (pa3BUBAIOIINECS B HOPMATbHBIX

MecTHoCTH, JKUBBIX OpPTaHU3MaX |YCJIIOBHUSX) — JIAHABIII, KCEPOPUTHI ((KUBYIIHE B 3aCYIIUINBBIX
AABJICHHC, Bce KuBBIE YCIOBHSAX ) — KaKTYChl; )KUBOTHBIE: IEPBUYHOBOAHEIE (PHIOHI),
aTMocepHbIe opranu3mbl Ha 80 % |BTOPHMYHOBOHBIE (KMTHI), OIYBOAHO-MOIYHA3EMHBIE
Taspl U JIp. COCTOSIT U3 BOJIBI (ATYIIKH, KPOKOIHUJIbI), HA3EMHO-BO3IYIIHbIE (3ai1IbI, BOIKH);
HEJ0CTAaTOK BOJIbI JKUBOTHBIC IMIEPEKUBAIOT B COCTOSIHHH
aHabuo3a (JIeTHUI COH y CypKOB), TUOO 3aMacaroT )KHUPOBYIO
TKaHb (ropObI y BEpOIIIOI0B); K HEJOCTATKY BOJBI PACTCHHS
MIPUCTIOCA0INBAIOTCS, YMEHbIIASl TPAHCIIUPALMIO TUCTHIMU
(KOJIFOUKH Y KAKTYCOB) | ITOTJIOINIAsE BOAY C OOJIBIION TITyOHHBI
(KopeHb cakcaysa)
Temnepatypa — Brausier Ha ckOpoCcTh GMOXMMHUYECKHX MPOLIECCOB,
CpeHeMEeCsIIHBIC MIPOTEKAIONINX B )KUBBIX OPraHU3MaX; OpraHU3MbI CYIIECTBYIOT
JIETHUE U 3UMHUE B JIMania30He TEMIIEPATyp B CPEIHEM C
3HAYCHIS KOIeOaHui |- 50°C no + 50°C; y pacTeHHil CyIeCTBYIOT GHOXHMHYECKHE
TEMIICPATYPHI ajanTaiuu, JIexalirue B OCHOBE aKKJINMaTU3alluu —
BO311yXa, BOJBI U T.I. |U3MEHEHU MIPENEIIOB BBIHOCIMBOCTH K TEMIIEPATYPE; Y
JKUBOTHBIX CYIIECTBYIOT (PU3UOJIOTHUYECKUE aIaliTalluU
(roMOHOTepMHBIC — TETUIOKPOBHBIC 3BEPH U ITHIIHI,
MOWKUIOTEPMHBIE — XOJIOJIHOKPOBHBIE PhIObI, aMpuduu u
pPEeNTUIINN ), TOBEACHYECKHE aanTanuu (00pa3oBaHue
3UMYIOIINX KOJOHUH Y TUHTBHHOB) U MOP(] TOTUYECKUE
npucnocoOieHus (0ojee KpymHble pa3Mepsbl Tea, FyCTOM Mex
WJIH TIePHEBOM MOKPOB, OTIIOKEHUE TIOJIKOKHOTO JKHUpa U JIp.)
buotnueckue B3anmoneiicteue Konkypenuust Mmexay pacTeHUsIMU OJTHOTO BUJIA, TPUBOISIIAS
baxTopsl — pacteHuit Ipyr ¢ K CaMOM3PEIKUBAHUIO PACTCHHUI B TTOMYJISIIHSIX ; KOHKYPEHIIHS
COBOKYITHOCTb JPYTOM H CO CPEJIOW |COPHBIX PaCTEHUH C KyIbTYpHBIMU 32 CBET, BJIAry U T.IL.;
B3aMMOJICHCTBUS  |OOUTaHUS pacTeHus MOAIEPKUBAIOT Ta30BbIi cocTaB aTMochepsl (02 —

Pa3INYHBIX TPYII

pe3ynbTaT GOTOCUHTE3A)




KHUBBIX
OpPraHUu3MOB
MEXIy COO0H U CO
cpenoit ooutaHus

BsaumogeiicTBue
JKUBOTHBIX U
pacTeHui

TpaBosigHbIE KUBOTHBIE, MUTAsICh PACTEHUSIMU, 3aMEJISIOT UX
pocT (TyceHHIIbl 6ab0UeK U JIp.), MYEIIbI, IIIMEITH, OChI OTIBIISIOT
pacTeHus U KOPMATCS HEKTapOM; HEKOTOPBIE PaCTCHUS
paclpoCTPaHSIOT CBOM ILIOJIbI U CEMEHA C TOMOIIBIO
KUBOTHBIX (IUIO/I0B PSOMHBI — APO3/bI, OpeXy — OCJKH);
HACEKOMOSTHBIE PACTEHHUS MTUTAIOTCS )KUBOTHBIMU (POCSHKA,
BEHEpPHHA MYXOJIOBKa)

BsaumogeiictBue
YKUBOTHBIX JIPYT C

JIPYroM U CO Cpenoi

Cwm. Tabnuiy "buornieHOTHYECKHEe B3aUMOOTHOIIICHUS MEXKITY
opranuzmamu"

a0uTanvg

BsaumoneiictBue CumOHroTHYECKHE OaKTEpUU 00ECIICUNBAIOT PACTEM U
rpuboB, OakTepwii,  |)KUBOTHBIX BUTAMHUHAMH H JICMEHTAMU MTUTAHUS;
BHPYCOB C 00JIe3HETBOPHBIE MUKPOOPTraHU3MBbI, TAPA3UTHPYIOIIHNE B
paCTeHI/IﬂMH, paCTeHI/IﬂX " ) KUBOTHBIX, MOFyT BBI3BATh UX FI/I6GJIB;

’KHUBOTHBIMHU U CO
cpenoii oouTaHus

MOYBEHHbIE OAKTEPHH U IPUOBI 00Pa3YIOT MIIOAOPOAHBIN CIIOM
MOYBBI U 00ECTICUNBAIOT KPYTOBOPOT BEIIECTB B 9KOCUCTEMAX

AHTpPOIIOT€HHBIE
dbakTopel —
COBOKYITHOCTb
BO3JICUCTBUI
YyeJIoBeKa U €ro
XO3HCTBEHHOM
JIeATECIIbHOCTH Ha
cpeny oouTaHus U
YKUBBIE OPTraHU3MBI

[TonoxxurenpHbIE PazymHoOe mpeoOpa3oBaHme OKPYKAIOMICH CPeIbl: TTOCcaIKa

BO3JICHCTBUS JIECOB, TAPKOB U CaJI0B; CO3J]aHUE (CEJIEKI[H) HOBBIX COPTOB
paCTeHI/Iﬁ " IOpOoJ AOMAIIHUX KMBOTHBIX; OpraHu3anusa
OXpaHsIEeMbIX PUPOIHBIX TEPPUTOPHUH (3aKa3HUKOB,
3aMMOBCAHUK HAIITMOHAJIBHBIX IMMAPKOB U T.H.); COXpPaHCHHUEC
YHHUKQJIbHBIX MPUPOIHBIX 0OBEKTOB

OtpunarenbHbIE Bripy0Oka jiecoB, ocymeHue 00JI0T, CTPOUTEITHCTBO

BO3JICHCTBUS MIPOMBIIIJICHHBIX COOPY>KEHUH, BBIOPOC B MPUPOTHYIO CPENY

MIPOU3BOJICTBEHHBIX M OBITOBBIX OTXOJIOB; H3BJICUCHUE
HEBOCTIOJIHSIEMBIX MPUPOIHBIX 3€MHBIX pecypcoB (HedTh, a3,
YTOJIb U JIp.); YHUUTOXCHUE BUOB TPOMBICIIOBBIX JKUBOTHBIX B
pe3yJIbTaTe OXOThI BBITAIITHIBAHUE PACTEHUN B PE3YJIbTATE
Typu3Ma, cOOp JIEKAPCTBEHHOTO CHIPbHsI, TPUOOB U T.II.




BUOHEHOTHYECKHUE B3AUMOOTHOIINEHUA MEXAY OPI'AHU3MAMUA

HA3BAHUE |3HAYUEHUE PACIHINM®POBKA [TPUMEPBI

B3AUMOOTH [JIA 2-X [TOHATUIN B3AUMOOTHOILIEHUN

OLIEHWA BUJIOB,

N3BJIEKAEMO
E U
Konkypenuus |- boprb6a 3a omam 1 Te ke |PacTeHuss KOHKYpUPYIOT MEXIy cOOOM B
- YCIIOBHSI OKpYXKarolen 00pn0e 3a CBET, BIAry u T.I1.; XUIIHbIE
Cpellbl MEXAY Pa3HbIMU  |IITHULIBI JIECOB U XUILHBIE 3BEPU
BUJIaMU WUJIM BHYTPHU KOHKYPHUPYIOT 32 IIUILY — MBbIIIEBUIHBIX
OJIHOTO BUJA IPBI3YHOB U T.J.

XHWIIHAYECTBO |+ - |Oaun opranusM (xuniHukK) |13 0ecrio3BOHOYHBIX JKUBOTHBIX:
I0OBIBAeT U MoenaeT CTPEKO3bI U MayKH MOEAI0T MYX,
npyroro (keptBy). Ecnmu  |6abodex u KoMapoB; U3 O3BOHOYHBIX
OpraHU3Mbl OJHOTO BUAA |’KUBOTHBIX: BOJIKHU U JHCHI TOEAAOT
— KaHHHOAIN3M 3ai11eB U MBIIIEBUAHBIX TPHI3YHOB

[lapazutuszm |+ - |Oaun opranusMm (mapasur) |I[Ipocrelinie nAMOIUN, TPUTTAHO-COMBI U
UCIIOJIB3YET IPYroro MaJIsIpUITHBIE [1JIA3MOJIUU TAPa3UTUPYIOT
(x03sMHA) B KaUeCTBE B KUILIEYHUKE U KPOBU IT03BOHOYHBIX
MCTOYHHMKA NUTAHUSA U KUBOTHBIX U YEJIOBEKa; TPUO-TPYTOBUK
cpelpl 00UTaHus napa3uTHUPYET Ha JePEBbSX, TPUObI

T'OJIOBHSI, CIIOPBIHBS IAPA3UTUPYIOT Ha
3J1aKax

Mytyanuszm + + |B3aumoBbirognas gpopma | TepMHTHI U )KUBYILIKE B UX KUIIICYHUKE

(cumOmn03) unu COXKHTEJIbCTBA, KT'YTUKOHOCLIBI, [IEpEBAPUBAIOIINE

Koorepanus MIOCTPOEHHAs Ha KJIETYATKY; HOCOPOT U BOJIOBbU MTHIIBL,
MULIEBBIX, CKJIEBBIBAIOIIINE C KOKU MTAPA3UTOB;
MIPOCTPAHCTBEHHBIX U JIp. |aKTUHHS U PaK-OTLIEIbHUK
THIAX B3AMMOOTHOIIICHUI

Kommencanusm |+ 0 |OnmuH U3 OpraHU3MOB Po10bI-ipunMnansl ¥ akynbl, A0

WM HaxJIeOHU- U3BJIEKAET U3 prIOaM-TipuiIMnanaM 3aluTy U MUILY; B

YECTBO B3aMOOTHOLICHUS THE3/1aX NTHI] ¥ HOPaxX IPbI3yHOB 0OUTAeT
MOJIB3Y, ISl IPYroro 00JIbI1I0€ KOJIMYECTBO BUOB HACEKOMBIX,
B3alMOOTHOUICHUS HaxOJSIIMX B HOpaxX yOexHIle U MUILy
HENTNATTRHEI

Awmencamuzm |0 - |[lesATenbHOCTh OTHOTO Enu, pactymue B cMEIIaHHOM JIECY,
BU/JIA IPUBOJUT K 3aTE€HAIOT Oepe3bl U APYyrue JIMCTBEHHBIE
YTHETEHUIO APYTUX MOPO/IbI, IPUYEM KU3HD €JIeH OT

JMCTBEHHBIX I€PEBbEB, IPAKTUUECKHU HE
3aBUCHT; IPUO-TICHUIIUILT BBIACISAET
AHTUOUOTHK, MOJABIISIIOIINUN Pa3BUTHE
GaKTenmii

Heiirpammsm |0 0 |Pa3nble BuIBI OpraHu3MoB |Pa3HbIe BHIBI aHTHIION B CaBaHHAX

UMEIOT pa3jInyaronyecs
HKOJIOTMYECKUE HUILIU U HE
BCTYTIAIOT BO

B3aMMOOTHOULIEHHUSI PYT, C

Jpyrom

Adpuku moenarT pacTeHus: pa3HbIX
spycoB. JKupadoBast aHTHIIONIa KOPMUTCS
JUCTBSMH JIEPEBbEB, aHTHIIONA [ HY —
JUCTHSMU KYCTapPHUKOB U BBICOKHUX TPaB,
anTuiona Kymy KopMuTcss HU3KUMU
TpaBaMu

* Y CII0BHO B3aMMOOTHOIICHHS MEXIY ABYMS OpraHU3MaMu MIPEICTaBIICHbI Tapoi CHMBOJIOB: "+"
0003HayaeT U3BJIEKAEMYIO U3 B3aUMOJICHCTBUS NONb3Y, "-"' — Bpex, "0" 00603HadaeT HEHTpanbHOE




CTPYKTYPHBIE KOMIIOHEHTbBI BUOLIEHO30B

KEM ITPEJACTABJIEHA BBIITIOJIHAEMBIE ®YHKIIUU B
I'PVYIIIIBI OPTAHM3MOB IPYTIIIA BHOLIEHO3AX
[Iponyuentsr — ABTOTpOGHBIE OPTraHU3MBI; [Ipon3BoICTBO IEPBUYHOTO
MIPOU3BOUTENN pactenus (BOAOPOCIIU, MXH, OpPraHUYECKOr0 BEIIECTBA B

OpPraHn4€CKOIro BEICCTBA

MAIOPOTHHUKH, TOJIOCEMEHHBIC U
MOKPBITOCEMEHHBIE); 3eJICHBIE U
MypIIypHBIE cepOOaKTEPHH; [IHAHEH
(cuHe-3eneHble BOJAOPOCIIH)

pe3yabTare mpoiiecca poTocuHTE3a
(ob1ee KOIMYECTBO MPOU3BOIUMOTO
OpPraHUYeCKOTO BEIIeCTBA
cocrasnser 4-107 1/ron);
cBsi3bIBaHuE yriiepozaa B Buae CO2
(1,700108 1 yrmepona B ron);
BhIZIENIeHHE B aTMOC(hepyO2,
00€eCTIeYnBaOIIET0 a3poOHOE
JIBIXaHUE

KoncymeHTh —
MOTPEOUTENTN OPTraHUYECKOTO
BenecTa 1-ro, 2-ro, 3-ro u
JIp. TOPSIIKOB

I'etepoTpodHbIC OpraHU3MBI:
TPaBOSAIHBIC U TUIOTOSTHBIC
YKUBOTHBIE, 00pa3yIONIUe EH
nuTanus (TpopUIECKUe M),
reTepoTpOoHBIE OPTaHU3MBI,
MUTAIOLINECS] MEPTBBIM
OpPTaHUYECKUM BEIIECTBOM
(merpurtodarmn): T0XKACBbIC YESPBH,
MTOYBEHHBIC KJICIH | T.II.

[ToTpebiieHne opraHnyecKoro
BEIIECTBA B IEMAX IUTAHUS U B
HEMAX Pa3ioKeHus (KUBOE U
MEPTBOE OPTaHMYECKOE BEIIIECTBO);
YCBOCHUE 3aKJIFOYCHHOM B BEIIECTBE
sHepruu pocturaer 10 %, noaromy
MUIIEBbIE YPOBHU IPUOOPETAIOT BU/T
CYKUBAIOLIEHCS MHUpaMUIbI
(aK0JIOTHYECKHE THPAMUIbI MACCHI,
YUCEN U SHEPTHH )

PenyuenTs! (necTpyeHThl) —
paspyLuTenn
OpPraHUYECKOro BELIECTBA

[TouBeHnsle canpoUTHEIE
OakTepuy, BBI3BIBAIOIIIEC THUCHUE
U pa3yioKeHue; baKrepun
OporKeHMsT; canpOPHUTHBIE TPUOBI,
JICHUTPUDUITUPYIOIINE TIOYBEHHBIC
OakTepuu

Paspymaror oprannueckoe
BEILIECTBO 10 MUHEPAIBHOTO
COCTOSIHUS, 3aBEPIIAIOT KPYTOBOPOT
OCHOBHBIX 2JIEMEHTOB B IPUPO/IE;
IEpEeBOAAT OCHOBHBIC XUMHYCCKUEC
JJIEMEHTHI B YCBaUBaeMOE
MPOAYLEHTAMU COCTOSIHHE




CTPYKTYPA BMONEOLLEHO3A (SKOCUCTEMMbI)
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MepTB0€e opraHM4yeckoe BeulecTso

(peTpwur)

Ly NeTputodary
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Crtpenkamu 0B03HaYeH NOTOK 3HEPruM Ha TPODUYECKUX YPOBHAX IKOCUCTEMbI

CPABHUTEJIbBHASA XAPAKTEPUCTUKA BUOTI'EOHEHO30B U ATPOLHEHO30B

CPABHMBAEMAS BUOI'EOLIEHO3 AT'POIIEHO3
KATEI'OPUA
Hanpasnenue JleficTByeT eCTeCTBEHHBIN 0TOOD, JleiicTBrEe eCTECTBEHHOTO 0TOOpa

JercTBHs 0TOOpa

BBIOPaKOBBIBAIOIIIHM
HEXXH3HECIIOCOOHEIE 0CO0U U
COXPaHSIOIIMIA MPUCIIOCOOTICHHS K
YCIIOBUSIM CPEIbI, T.€. 0TOOp
(bopMHpYET YCTOWYHMBYIO SKOCUCTEMY

ocaabaeHo YCJIIOBCKOM,
NPEUMYIICCTBCHHO OCYHICCTBIIACTCA
HCKYCCTBCHHLIﬁ OT60p B HaIIpaBJICHHUHA
COXpPaHCHUA OPraHu3MoOB C
MaKCHMaJIbHOM IMPOAYKTUBHOCTBIO

Hcnonb3oBanue
SHEPIHH B MUIIEBBIX
LETIX

OCHOBHOM UCTOYHHUK PHEPIUH —
ComnHue; ¢ 01HOTO TPOPHUECKOTO
YPOBHS Ha JIpyroi Mepexo/ SHEPTUU
ocyuecTsisiercs no npasuiy 10%

Kpome costHeuHOM 3HEprun
MPUCYTCTBYET IPYroi HCTOYHUK —
MUHEPAJIbHbBIC U OPraHUYECKHE
y1oOpeHus, MOJIUB U T. 1.,
OCYIIECTBIISIEMBIC U BHOCHMBIC
94EJIOBEKOM

Kpyrosoport Bce anemenTsl, moTpebiieHHbIE YacTh NUTATENBHBIX JIEMEHTOB
OCHOBHBIX pPacTEeHUsIMU, )KUBOTHBIMH U JIp. BBIHOCHUTCS U3 KPYTOBOPOTa C MacCoi
MUTATEIbHBIX OpraHu3MaMu, BO3BpaIIaloTCs B BBIPAIICHHBIX U COOPAaHHBIX B KAYECTBE
3JIEMEHTOB MOYBY, T. €. KpYTOBOPOT ypoXasi OpraHu3MOB, T.€. KPyTOBOPOT HE
OCYIIIECTBIISETCS OJTHOCTHIO OCYILIECTBIISIETCS
Bunosoe OTnuyaroTcs, Kak mpaBuio, 6oaemuM | KoaudecTBo BHIOB YaCTO OTPaHUYEHO
pasHooOpasue u BUJIOBBIM pa3HOOOpazueM OJIHMM, JIBYMSI; B3aUMOCBSI3U
YCTOMYHUBOCTD OpPTaHU3MOB, HAXOJISIINXCS B OpPraHU3MOB HE MOTYT 00ECTICUUTH

CJIOKHBIX B3aUMOCBSI3X APYT C
JIPYTroM, 00ECTIEYMBAOTIINX
YCTONYUBOCTh

YCTOMYUBOCTD

CrocoOHOCTE K
CaMOPETYJISIINH,
CaMOIIOJIeP KAHUTO
1 CMEHIEMOCTH

CamMoperynupyromuecs, TOCTOSTHHO
BO300HOBJISIOIINECS, CITIOCOOHBIE K
HaIpaBJIEHHON CMEHSIEMOCTH OJTHOTO
cooO1iecTBa ApyruM (CyKIeccHsl)

PerynupyroTcst 1 KOHTPOIUPYIOTCS
4EJI0BEKOM Uepe3 U3MEHEHHE
MPUPOAHBIX (DaKTOPOB (OpoOILIEHHE,
OCYILIEHHE U T.I1.), 60pb0Y C COpHAKAMU
Y BPEIUTEISIMH, CMEHY COPTOB,
MOBBIIIEHUE MJIOJJOPOMSI TOYB U JP.

IIponykTUBHOCTH
(xonuyecTBO
OHMOMACCHI,
co37aBaeMoi Ha
€IMHUITY TITOIIIA N )

bromacca skocucreM cynm
MPEBBIIIAET MPOTYKTUBHOCTD
sKocucTeM MupoBoro okeana B 3
paza; OCHOBHAsI TPOIYKIIHSI OMOMACChI
MoTpeOseTCss KOHCYMEHTAMU

3aaumas 10 % momanu cymm,
IIPOU3BOJAT €XKETOIHO 2,5 MIIpA. T
CENbCKOXO035MCTBEHHON ITPOTYKLIHH;
OTJIMYAIOTCS 3HAYUTEIHHO OOJIBIIEeH
MPOAYKTUBHOCTBIO, UeM OHMOre0I€03bI




BUOC®EPA U EE 'PAHUILbI

OBOJIOYKA | ITPOTSAXKEH I'PAHUILIBI CTPOEHUE U 3HAYEHUE
3EMJIN - KU3HU
HOCTbH
Atmochepa 2-3 ThIC. KM Mo 10 km — Boznymnas o6onouka 3eMiu.
cropsl 6akrepuit | Tponocdepa — HIKHUIT cioi (15 km),
¥ rpHOOB BKJIFOYAIOIMI B3BELICHHBIE BOISHbIC IIAPBHI.
IMOAHUMAIOTCA Ha | CtpaTocdepa — CIIOH, JISKAITUH BhIIIIE
BBICOTY Tporocdeps! (10 40 km). CBoOoaHBIN O2
10 20 kM npespaiaercs B O3, 00pa3yroIui 030HOBBIN
9KpaH, 3allUIIAIMINNA TOBEPXHOCTh 3eMiu oT Y -
usnydenus. Monochepa—cioit, HaXoasaIuics
BBIIIE cTpaTocdepsl, Tae npeodaasaoT
pa3peKeHHbIE ra3bl
JIurocdepa 30-70 kM 6-8 M Teepmas 06010UKa 3eMITH.
(0 100 m) BepxHsist yacTh COCTOUT U3 OCAI0YHBIX TOPHBIX
nopo. HumxHsist yacth 00pa3oBaHa rpaHUTOM U
6azanbToM. Ha moBepXHOCTH HAXOAUTCS MMOYBA —
CJI0H, 00pa3yeMblii U U3MEHSAEMBbIN KUBBIMU
opranu3mMamu. OCTaTKH KUBBIX OPraHU3MOB
pasznararoTcs B [I0YBE OaKTEepUSIMU-PEAYLIEHTaMH,
KOTOpPBIE BKIIIOUAIOT XUMUYECKHE JIEMEHTHI B
KpPYrOBOPOT BELIECTB
T'mnpochepa | 70% Ho 11 km Bopanas o6omouka 3emiu,
nosepxHocti | (MapuaHckast pacTooKEHHAsT MEXKTy aTMOC(EpOi 1 3eMHOU
IUTAHCTEI BIIa/IMHA) KOpoil. MupOBO#T OKeaH UMEET CPETHIOI0 TIIyOUHY
11 km 3,8 KM; B HEM pacTBOpeHbI coeuHenus 10 100

XUMHUYECKHX 3JIEMEHTOB; OCOOEHHO BaYKHBI
pactBopenHsble B Bojie O2 u CO2, yuacTByoIue B
(doTocuHTe3€ U IbIXaHuu. JK1BblEe OPraHU3MBbl
HOJPa3IeNIAI0TCS Ha IUIAHKTOH U OEHTOC.
[1naHKTOH HacesseT TOJILY BOJIbI, a OEHTOC
IPUKPEIJIEH KO JHY. MHUpPOBOI1 OK€aH BIMSET HA
KJIMMAT (cMArvaer xxapy u xonon). Ha nue
IIPOUCXOAT MPOLIECCH OTIIOKEHUS OCAI0UYHBIX
nopoj. Bogopocnu nornomarot CO2 U BBIAEISIOT B
Boay O2




KPYFrOBOPOT YIMEPOLA B BUOCDEPE
CO» B atmOocdhepe
nononHeHue (0,03%) pas3noxeHue U ropeHue
atMmocodepsbl A ] cesaabiaHue CO2 (accumMunsaumns)
Pasnoxerwve ObixaHue n 3eneHbie pacteHus (aBToTpodbl)
penyueHTamMu 6poxeHune doTocuHTEes yrnesonos, Xupos
y n Benkos
nornowieHue OTNOXeHue
C nuuien (yrnedukaums)
XKuBoTHbie
(retfepoTpodsi) i
) 4 A
OTMmeplune pacTuTensHbie | QOcapoyHble Nnopoasbi
W XUBOTHbLIE OCTaTKK (yronb, U3BECTHAK)

KPYTOBOPOT KUCJIOPOOA B BEUOCDEPE

O2 B atmMocdepe
(21 %)

BbigenexHue /"

WOUJ,EHH e

DOTOCHHTES B 3eNeHbIX
pacteHusx n poToTpod-
Hbix 6akTepuax

AbixaHue asapobHbix
OpraHusmMos

nornouwexH e

CO2 B atmOChepe

BbloeneHue



KPYroBOPOT ASOTA B BMOCDEPE

( N2 8 atmocdepe

(78%)
' NonNonHeHue
atmocoeps Na
ATmMocdepHas Buodukcauus
dukcayma (asoTdukcupyoume
’ (rpo3sl 1 ap.) no4yseHHble BakTepun)
Benku pacrenuii =
Meprasie
Benku XuBOTHbIX OCTaTKu ¥ Npo-
AYKTbi BblOAENeHns
XeMocuHTe3upyowme
Pl Gakrepumu
/ N ,
CoeanHeHns ammuaca, Oexntpuduumpyoume
HUTPUTBI, HUTDATbI Gakrepun

l MNonsemHbie soaw /

| (PacTBOPbLI HATPATOB, HATPUTOR)

—




OXPAHA ITPUPOBI

YPOBHU CYHUIECTBYIOUIME MEPBI, [IPUHUMAEMBIE JUJIA
OPI"AHM3ALINUN OKOJIOTUYECKUE [TPOBJIEMbBI OXPAHBI ITPUPO/IBI
KNBOI'O
MounekynsipHo- VYBenuueHue 1011 MyTalui B JlnarHocTuka pa3nyHbIX XUMUYECKUX
TE€HETUYECKUI reHo(oHie MOMyJISAIUil BUI0B npenapaToB(JeKapcTB, MHCEKTULIUIOB,
YPOBEHb (3arpsi3HeHME TeHO(OH/1a) 32 CUeT repOUIINIOB U T.I1.) HA UX MyTareHHYIO
BO3POCIIET0 BO3AEHCTBUS (PAKTOPOB- aKTUBHOCTb; pa3paboTKa METOJI0B
MYTareHOB OKPYKarOUIEH Cpebl: TEHETUYECKON U KIIETOYHON MHKEHEPUU
paguanuy, XMMUYECKUX BEIIECTB U T.II. | MO JUKBUAALMHN HACIIEICTBEHHON
OCHOBBI T€HETHYECKHUX 3a00JIeBaHUM,
CBSI3aHHBIX C MyTallUsIMU
ITonynAuroHHO- Hcue3HoBeHue ¢ mia 3eMJId MHOTUX Coznanue oxpaHseMbIX IPUPOIHBIX

BHI[OBOﬁ YPOBCHb

BUJIOB >KUBOTHBIX U PAaCTCHUI,
UCTPEOJICHHBIX YEIIOBEKOM B PE3yiIbTaTe
OXOTBHI (Typ, TapIaH, CTeJUIepoBa
KOpOBA, IPOHT H JIP.); PE3KOE CHIDKCHHE
YUCJIEHHOCTHU MONYJISLUA BUI0B
YKMBOTHBIX U PACTCHUI B PE3YJIbTATE
BBITANTHIBAHUS, OCYILIEHUS, 00BOIHEHUS
U JIp. aHTPOIOT€HHBIX BO3JACHCTBHI

TEePpUTOPUH (3aTIOBETHUKOB,
3aKa3HUKOB) /ISl COXPAHEHUs
KOHKPETHBIX BHJIOB PACTEHUU U
JKUBOTHBIX (BopoHexckuil 3anoBeIHUK
OBLI CO31aH /Il OXpaHbl 000pa,
bapry3uHCckuil 3an10BEIHUK JJIsI OXPaHbI
co0oJis U Ap.); COCTaBJICHUE CITUCKOB
PEIKUX BHJIOB )KUBOTHBIX M PACTCHUN
("KpacHas xkHura"); ocyIiecTBiIeHHE
MIPOEKTOB O PAa3BEICHUIO PEAKHX
JKUBOTHBIX B 300MapKax,
AKKJIMMAaTHU3alUU ¥ PEaKKIMMaTU3aIuU
BUJIOB B PUPOJIE

buoreonenoru- N3menenue nanamadToB 3emiu Mo CoxpaHeHHe HETPOHYTHIX MPUPOJAHBIX
4eCKUHI BIIUSTHUEM X031 CTBEHHOU TEPPUTOPHUI (3TATIOHOB IPUPOIBI) TyTEM
(3KOCHCTEMHBIN) JeSITEIbHOCTH YEJIOBEKa: BHIPYOKa OpraHu3aly HAllMOHAJIbHBIX APKOB U
YPOBEHB JIecoB, 0OBOJHEHUE MYCThIHb, OCyIlIeHHE | OnochepHbIX 3anoBeJHUKOB (IIpnokcko-
00J10T, OKYJIbTYPUBAHHE LIETUHHBIX TeppacHblit OuochepHbIi 3a110BETHUK
3emenb, crpouTtenbeTBo ['DC. TOC, o MockBoif); oXpaHa MaMsSTHUKOB
rOpoJIOB U T.II. MPUPO/Ib — YHUKAJIbHBIX MPUPOTHBIX
00BEKTOB, HaIIpuMep, 03. balikan
buocdepnsbrit 3arpsizHeHue arMocgepsl BbIOpocaMu Pa3paboTka Mex1yHapOAHBIX IPOEKTOB
YPOBEHB CO, CO2, SO2 u zip. ra3os; pa3pylIeHHE | [0 OXpaHEe BO3IYLIHOTO bacceifHa

030HOBOTO 3KpaHa 3eMJu ppeoHamH;
3arps3HeHue ruapochepbl
paarOaKTUBHBIMH OTXOAaMU,
MIPOMBIIIICHHBIMH CTOKaMH,
XUMHUYECKUMHU yIOOpEHUSIMU U
NECTULIUAAMU; BETPOBAst IPO3Us MOYB B
pe3yabTaTe HHTEHCHBHOTO
MPOMBIIIJICHHOT'O MCIIOJIb30BaHUS

(ymenpmenne Beiopoca CO u COq,
3aIpelieHne Ipou3BOCTBA U
MpUMeHEeHUs (PPEOHOB, IEPEX0/]] OT
OEH3MHOBBIX JBUraTelnei K
HKOJIOTUYECKH YHUCTHIM BHJIaM TOTLUINBA);
OYHUCTKA BO3JyXa U CTOYHBIX BOJ
Pa3NIUYHBIMHU METOJaMH (TIPUMEHEHUE
OuosIorn4ecKux (pUILTPOB HA OCHOBE
OaxkTepuaibHBIX U TPUOHBIX KYJIBTYP);
pa3Be/IeHUE JIECOB U PEKyIbTHBALINS
00pabOTaHHBIX 3€MeJTb, 3aIIUTa JIECOB OT
MOJTHOT'O UCTPeOJIeHNUs, COXpaHEHUE
reHodoHaa QIopsl U hayHbl 3eMTu




Tema : IUTOJIOI' A

HEOPTAHUYECKHUE KOMITIOHEHTbBI KIIETKH

OJIEMEHTBHI COJEPXAHUE B BUOJIOTMYECKOE 3HAUEHUME
OPTAHU3ME (%)
MaxkpoasiemeHTsL: 62 -3 Bxozdr B cocTaB BCEX OPraHUYECKUX BEIIECTB KIIETKH,
O,C H N BOJIbI
Docdop P 1,0 BxonasaT B coctaB HykieMHOBBIX KucioT, AT® (oOpazyer

MaKpOIPrHYEKUE CBSA3H), PEPMEHTOB, KOCTHON TKaHU U

Kanpuuit Ca'*? 2,5 sMaiu 3y00B

V pacTenuil BXOIUT B COCTAaB 0O0IOYKHU KIETKH, Y
JKMBOTHBIX — B COCTaB KOCTEH ¥ 3yOOB, aKTHBU3UPYET
CBEPTHIBAEMOCTh KPOBU

MUKpO3TIEMEHTHI: 1-0,01

Cepa S 0,25 Bxoaut B coctaB 0enKkoB, BATAMUHOB U ()epMEHTOB

Kamuit K* 0,25 OO0ycnaBnuBaeT MpoOBeeHNE HEPBHBIX UMITYJIHECOB
aKTUBaTOp (DEPMEHTOB OCIIKOBOTO CHHTE3a, POIIECCOB
dboTocHHTE3a, pOCTa PACTCHUI

Xmop CI 0,2 SIBsieTCsl KOMIIOHEHTOM JKENTyIOYHOTO COKa B BHJIE
COJISTHOUM KUCIIOTHI, aKTUBU3HPYET (hePMEHTHI

Harpuii Na* 0,1 OOGecnieunBaeT MPOBEICHUE HEPBHBIX UMITYJIbCOB,
MOJICPKUBAECT OCMOTHYECKOE JaBJICHNE B KIIETKE
CTUMYJIUPYET CHHTE3 TOPMOHOB

Marunii Mg*? 0,07 BxoauT B coctaB MoJieKysbl XJ10poduiIia, COACPKUTCS
B KOCTSIX U 3y0ax, aktuBuzupyet cuare3 JHK,
SHEPTreTUYECKHU OOMeH

Hon | 0,1 Bxoaut B cocTaB ropMOHa IMTOBUIHOM KEIE3bI —
TUPOKCHHA, BIHSIET Ha OOMEH BEIIECTB

Keneso Fe*? 0,01 Bxoaut B cocTaB reMoriioOnHa, MUOTIIOOHHA,

XpYyCTaJluKa U POrOBHULIbI I71a3a, aKTUBATOP (PEPMEHTOB,
y4acTBYeT B cuHTe3e xjopodmiia. ObecrneunBaeT
TPAHCIOPT KUCJIOPOJIA K TKaHsIM M OpraHam

VYnerpamukpoanementsl | meHee 0,01,

CJIEJIOBBIE
KOJINYECTBA
Mens Cu'*? VYuyacTByeT B polieccax KpoBeTBOpPEHUs, (POTOCHHTE3a
KaTaJIn3UPYET BHYTPUKIIETOYHBIE OKUCIUTEIIbHBIE
IIPOLIECCHI
Mapranen Mn IloBbI11aeT YpOXKAUHHOCTH PACTEHUH, AKTUBU3UPYET
nporuecc GOTOCHUHTE3a, BIUSET Ha MPOLIECCHI
KPOBETBOPECHUS
bop B Binsier Ha pocTOBBIE TPOLIECCHI PACTEHUI
®top P Bxoaut B coctaB aManu 3y00B, IPHU HEAOCTATKE
pa3BUBaETCs Kapuec, Mpu U30bITKE (HIF00pPo3
Bemtectsa 50-98 CocTaBisieT BHYTPEHHIOIO Cpely OpraHu3Ma, y4acTBYET

H20 B IIpOLIECCaX TMAPOJIN3a, CTPYKTYPUPYET KIETKY




YHUBEpCAIBHBINA PACTBOPUTEID, KATAINU3ATOP YYACTHUK
XUMHUUYECKUX PEAKIINI

OPTAHUYECKHUE KOMITIOHEHTHBI KIIETKH

BEHIECTBA CTPOEHME U CBOMCTBA OYHKINU
JIlnnuast CrnoxHble 3(hupbl BBICIINX KUPHBIX KUCIOT | CTpouTenbHas — o0pasyeT
u ruuepuHa. B cocra ¢ocdomumnuaon OMIUIUIHBIN CIION BCexX
BXOJUT JOIIOIHUTEILHO ocTaToK H3P Oy MeMOpaHHBIX
O6manarot ruapoHOOHBIMU HITH DHepreTuyeckas
ruipouIbHO-TUAPOHOOHBIMU CBONCTBaMH, | TepmoperynsaropHas
BBICOKON YHEPIOEMKOCTBIO 3amuTHas
I"'opMmoHanbHas (KOPTUKOCTEPOUIBL,
[10JIOBBIE TOPMOHBI)
Kommnonents! ButamuHoB D, E
VcTo4HUK BO/IBI B OpraHU3Me
3anacHoe NUTaTeIbHOE BEIIECTBO
YrieBoasbl X0po110 pacTBOPUMBI B BOJIE DHepreTuyeckas
MoHocaxapubl:
IJII0KO033,
(pykro3a,
pubo3a,
ne30Kcupudo3a
Jncaxapuibr: PacTBOpuMEI B BOJIE Kommnonents! JIHK, PHK, AT®
caxaposa,
MaJIbTO3a
(comomoBbIi
caxap)
[Tonucaxapump: [110x0 pacTBOPUMBI WJIM HEPACTBOPUMBI B CrpourenbHast — 0007104Ka
Kpaxmail, BOJIE pacTUTENbHON KIETKH
TJINKOTEH,
LIEJUTI0JI03a
Beaxn [Tomumepsl. MoHOMepBl — 20 aMuHOKUCIOT | PepMeHTaTUBHAS —
| cTpykTypa — nocienoBaTeabHOCTb OMOKaTaIU3aTOPbI
AMUHOKHCJIOT B MOJMIENTUIHON e CrpourenbHas — BXOJAT B COCTaB
Ces3p — nentugHast — CO — NH — MeMOpaHHBIX CTPYKTYp, pubocoM
Il ctpykTypa — []-criupainib, CBSI3b - JlBurarenpHas (COKpaTUTEIbHbBIC
BOZIOPO/HAS OCJIKM MBIIIIIT)
Il ctpykTypa — npocTpaHCTBEHHAs TpancnoptHas (reMorjio0uH)
KoH(urypauus [I-cnupanu (riao0yna). 3amuTHas (aHTUTENA)
CBs13aHbl — HOHHbBIE, KOBAJICHTHBIE, PerynsitopHast (ropMOHBI, HHCYJIHH)
rusipooOHbIE, BOJOPOIHbIE
IV cTpykTypa XapakTepHa He JUIs BceX
6enkoB. CoelMHEHNE HECKOIbKUX
TIOJIUTICTITH/THBIX TIeTICH B SIIMHYIO
CYNEPCTPYKTYPY
B Bojie miioxo pactBopuMsl. [lelicTBue
BBICOKUX TEMIIEpaTyp, KOHIIEHTPUPOBAHHBIX
KHUCJIOT U IIEIOYEH, CONEH TSHKETbIX
METAJUIOB BBI3bIBAET JICHATYPALUIO
HykJienHoBbIe buononumepsr. CocTosAT U3 HYKJICOTHIOB O0pa3yroT XpoMOcOMbl. XpaHEHHUE U
KHMCJIOTBI: nepeava HacIeICTBEHHOU

JAHK — ne3okcu-
PUOOHYKIICMHOBAS

CocTaB HYKJICOTH/IA: JIE30KCHPH003a,
a30TUCTBIC OCHOBaHUA — aJICHUH, FyaHI/IH,

WHpOpMAIINU, TEHETUIECKOTO KOJIa.
buocunte3 PHK, 6enkoB. Kogupyer




KHCJI0Ta.

PHK—
PUOOHYKIIEUHOBAs
KHCJIOTA.

Nudopmanuu-
onHast PHK

PubGocomanbHas
PHK

TpancniopTHas
PHK

Bupycnas PHK n
JHK

IUTO3HMH, TUMHH, ocTaToK H3POa.
KomMrinemMeHTapHOCTh a30TUCTBIX OCHOBAHMIA
A =T, T []I. [BoiiHas ciupaisb.

Crioco0OHa K CaMOY/IBOCHHUIO

CocraB HykIeoTua: pu003a, a30TUCTHIC
OCHOBaHUS — aJICHUH, TYaHUH, IUTO3UH,
ypauui, ocratok HzP04.
KommieMeHTapHOCTh @30TUCTBIX OCHOBAHUMN
A=Y, T [0L

OnHa 1ens

NEPBUYHYIO CTPYKTYpY Oelka.
ConepxuTtcs B iApe, MUTOXOHAPUSIX,
TUIACTUAAX

[Tepenaua nnpopmaryu o
NEPBUYHOMN CTPYKType Oelika,
y4acTByeT B OMOCHHTE3€e OeiKa
Crpout Teno pubocombl

Koaupyet 1 nepeHOCUT
AMHHOKHCIIOTHI K MECTY CHHTE3a
Oenka — pubocoMam

I'eneTnueckuii annapar BUPyCOB




CTPOEHME KUVIETKH

OPI'AHEJUIBI CTPOEHHME U CBOMCTBA OYHKINMNU
Ob6oiouka Cocrout u3 nemntonossl. Okpyxaer ITpunaer KiIeTKe MPOYHOCTb,
pacTutenbpHble KieTKU. Mmeer mopsl MOJEPIKUBAET ONPENCICHHYIO
dbopMy, 3amumiaer.
SBJisieTcs CKeJeTOM pacTeHui
Hapyxnas JIBymeMOpaHHasl KJIIETOUHasi CTPYKTYpa. OrpaHu4uBaeT KUBOE CONEPKUMOE
KJIETOYHAast CoctouT n3 OUIMIHUIHOIO CJI0S U MO3aUYHO | KJI€TOK BCEX OPraHM3MOB
MemOpaHa BKpAIUICHHBIX OEIIKOB, CHAPYKU KHUBOTHBIX. O0ecrieunBaeT
pacriosiararorcs yrieBojpel. O0nanaer n30MpaTeNbHy0 IPOHULIAEMOCTb,
[IOJIYIIPOHUIIAEMOCTBIO 3aIUIIAET, PErYIUPYET BOJHO-
CoJIeBOI OanmaHC, 0OMEH ¢ BHEIIHEH
Cpenoil.
Onpomuazmatude | OnHoMeMOpaHHas cTpykTypa. Cucrema JlennT KIeTKy Ha OTJENbHbBIE OTCEKH,
ckas ceTh (OIIC) | kaHanmbIIEB, TPYOOUEK, IUCTEPH. /1€ MPOUCXOIAT XUMUUYECKUE
[IpoHu3BIBaET BCIO LUTOIIA3MY KJIETKH. nporeccel. ObecnieunBaeT
I'mankas SI1C u rpanynspuas I11C ¢ COOOIIIEHUE U TPAHCTIOPT BEIIECTBA B
pubocoMamu kierke. Ha rpanynsproit OI1C uaper
cunTe3 Oenka. Ha rmankoit — cuHTe3
JUIHUJI0B
Arnmnapar OpnnomeMOpanHas cTpykTypa. Cuctema ObecrieunBaeT ynakoBKY U BBIHOC
I'onbmxu Iy3bIPbKOB, IIUCTEPH, B KOTOPOW HAXOAATCS | BEILECTBA U3 KIETKH, 00pa3yeT
IIPOJYKTHI CUHTE3a U pacnaja [IEPBUYHBIE JTU30COMBI
JInzocomsl OnHomeMOpaHHbIE IApPOOOpa3HbIe OOecnieunBaroT pacuierieHue
CTpYKTypHI KileTku. Conepxar BBICOKOMOJIEKYJISIPHBIX BELIECTB,
THJIPOJIUTUYECKHE (ePMEHTHI KJIETOYHOE [IEpEBapUBAHNE
PuGocomer HememOpaHHbIe CTpYKTYpbI TPUOOBUIHON Copnepxarcs B sape, HUTOIIa3Me U
¢dopmbl. CocToST U3 MaJoi U OOJBILION Ha rpanyisipaoi JIIC. YyactByer B
CcyOBeIMHUIL OmocuHTe3e OeKa.
MuroxoHapun JIBymMeMOpaHHbIE OpTaHeslIbl SBRAOTCS SHEPreTUYECKUMU
npoaonrosaroi hopmel. HapyxHast CTaHLUAMH KiIeToK. ObecneunBaroT
MeMOpaHa riajikasi, BHyTpeHHsIsl 00pa3yeT JIBIXaTeJIbHBIN Mpolecc —
KPHUCTBI. 3all0JIHEHA MaTpUKcoM. MmeroTcst KHCIJIOPOJTHOE OKHCIICHHE
mutpxonapuansubie JIHK, PHK, pubocomsl. | oprannueckux emiects. Muaer
ITonyaBTOHOMHAas CTPYKTypa cunte3z ATD
[TnacTuasl XapakTepHbI U1 PACTUTEJIbHBIX KIeTOK. | IIporekaer ¢porocuures. Ha
XI0poIIacTsl JIBymeMOpaHHbI€, IOJTyaBTOHOMHBIE MeMOpaHax TWIAKOWI0B MAYT
Oprasesuibl mpojaoaroBaToi Gopmel. BHyTpu | peakuum cBeToBoii ¢ga3bl, B CTpoMe
3ar0JIHEHBI CTPOMOM, B KOTOPOM1 — TeMHOBOH (pa3pl. Cunres
pacnonaratotcs rpasbl. ['paHsl 00pa3oBaHbl | yIjIeBOJAOB
13 MEMOPaHHBIX CTPYKTYp — THUJIAKOUIOB.
Nwmerores IHK, PHK, pu6ocomsl
XpomorniacTbl JIBymeMOpaHHbIe OpTraHesIbl IAPOBUIHON IIpuparT okpacky nBeTKam,
dhopmbl. Coaepkat MUTMEHTHI: KPACHBIH, mwionam. O0pa3yrorcst 0CeHbIO U3
OpaH’KeBBIH, JkeNThIii. OOpa3yroTcs u3 XJIOPOIIACTOB, IPUAAIOT JTHCTHAM
XJIOPOIIACTOB JKeJITYI0 OKPACKY
JleiikomuiacTsl JIBymeMOpaHHbIe HEOKpaIlleHHbIE IIACTU/IBl | 3anacalT NUTATeJbHbIE BEleCTBA
mapoo6pasHoii popmsl. Ha cBety moryr B BHJIe KPaXMAaJIbHBIX 3epeH
MIEPEXOJIUTH B XJIOPO-TIJIACTHI
Knerounslii HememOpanHnas ctpykrypa. COCTOUT UX OO0pasyeT BepeTeHo ACIICHUs B
LEHTP JBYX LIEHTPUOJIEH U ieHTpocheps KJIETKE. YUacTBYET B JICJICHUN.
ITocne neneHus KIETKH yABaHBaETCSI
Bakyomb XapakTepHa Ui paCTUTEJIbHOM KiIeTKH. | Peryaupyer ocmornyeckoe

MemMOpaHHas OJIOCTh, 3aMOJTHEHA
KJIETOYHBIM COKOM

JaBJieHUe KJeTku. Hakanaupaer
NMUTATEJbHbIC BEIIECCTBA U




NPOAYKTHI ) KU3HCACATCIbHOCTH
KJIIETKHA

Anpo I'maBHBII KOMIIOHEHT KJIETKH. OKpPY>KEHO Perynupyet Bce mpoLecchl B KIETKE.
JIBYXCJIOMHOM OPHUCTOM sIACPHOM ObecneunBaeT nepemavy
MeMOpaHoii. 3aroIHeHO KapHOIIa3MO. HACJIEICTBEHHON HH(DOPMAIUH.
Conepxut JHK B Buge xpomocom Hucao XxpoMOCOM MTOCTOSIHHO IS
(xpomaTuHa) kaxaoro Buga. ObecnieunBaet

perukanuio JIHK u cunres PHK

S npeiko TemHoe oOpa3oBaHue B sijipe, OT MecTto oOpa3oBaHus puboCOM
KapHOoIlIa3Mbl HE OTJIEJICHO

Opranesis BripocTbl IuTOIIIa3MBI, OKPYKEHHBIC OObecrieunBarOT JABIKCHUE KIETKH,

JBUKEHUS MeMOpaHoii yAAJIEHHE YaCTUYEK MbUINA

Pecunuku (MepuaTeNbHbIN SNUTENNN)

Krytuku




Tema :OBMEH BEIIECTB 1 DHEPI'MHU B KJIETKE

I[TOHATUA XAPAKTEPUCTHUKA
OOMeH BelecTB ¥ SHEPTUM. COBOKYIHOCTb peaklMii CUHTE3a U pacnajia, IPOTEKAOLIUX B
Metaboausm OpraHu3Me, CBA3aHHBIX C BbIIEIEHUEM UJIH MOIJIOIIEHUEM SHEPIUU

Peakiuu pacnaga v OKMCIEHUS OPTraHUUECKUX BEILIECTB, CBSI3aHHbBIE C
BBIJICJICHUEM YHEPTUU U CUHTE30M MOJIeKyl ATD

DHepreTu4ecKuii OOMeH.
Karabonu3m. JluccumMumsmms

ITnacruueckuii oOMeH.
AHa00IM3M. ACCUMMIIALIUA

COBOKYITHOCTB pPeakiuii CHHTE3a OPraHNYECKUX BEILECTB,
COIIPOBOKAAIOIINUXCS TOTJIOIIEHUEM PHEPTHH 3a CUET pacmnaia
Mosiekysn ATO

®orocunres. [Ipouecc, npoTekaronyil B paCTeHUSIX 33 CUET YHEPTUU
COJIHEYHOTOo cBeTa. I3 HeopraHn4eckux BEUIECTB YIIIEKUCIIOro ra3a
— MPOUCXOJIUT CUHTE3 OPraHUYECKIX BEUIECTB

[TepBuuHbIil cUHTE3
OpraHUYEeCKUX BELIECTB

ATOD OcCHOBHOE BEIIECTBO B IpoIlecce 0OMEHa BEIIECTB, B KOTOPOM
3aracaeTcsi SHeprus, BbIICISAIOIIAACS IPU paciajie U OpraHndecKUX
BeulecTB. B npoueccax cunresa monekyinsl AT® paszpymatorcs, a
SHEpIrus, 3allaceHHasl B HUX, PACXOAYETCs Ha CUHTE3 HOBBIX

OpPraHn4YC€CKUX BCIICCTB

OBMEH BEUWECTB U 3HEPIr'viM

"
OopraHu4Yeckue seuwlecTsa

J BbicokOMOnekynspHsie
!
]
|

3HEepPreTu4eckKkun

- obmeH
nNacTu4yeckKknn

obmeH e ATD <«—

i

|

|

B!
—E)—> Q

' ; HuakoMonexkynspHsie ; ‘
OpraHu4yeckme U HeopraHu4yeckue

———
; Beulecraa —» CO3, H20, NH3

E — obuwas sHeprus, soigensemas B npouecce 3HEpPreTu4eckoro obmeHa.
Q — Tennosas sHeprus.

KoHeuHble NpoaykTsl pachaga — BOOa, YrNEeKUCNbIW ra3, COeAUHEHUS aMMuaKa.

SHEPTETUYECKHIA OBMEH

1. [ToArOTOBUTENBHBIN TAIl — PACIICTUICHHE
BBICOKOMOJIEKYJISIPHBIX OPTaHUYECKUX BEILECTB J10
HHU3KOMOJIEKYJISIpHBIX. Peakunu ruaponmnsa.
[Ipouecc nmpoTekaeT B NUILEBAPUTEIBHOM TPAKTE,
a Ha KJIETOYHOM yYpOBHE — B JIM30coMax. Bes
SHEprus MOJArOTOBUTEIBHOIO 3TAra PacXoayeTcs B
BHUJE TEIlIa

benxn + H20 amuHOKHCHOTH + Q

Kupsl + H20 rnuuepus + xupHbI€ BbICILINE
KHCITOTHI + Q

[MTomucaxapast + H20 rimroko3a + Q (Kpaxman,
TJIMKOTEH)

Il oram. ['mukonu3 — GeCKUCIOPOAHBIN AT,
MPOTEKaeT B IUTOITIa3Me

Yacte sHepruu 3anacaercs B Bujae ATO
Mono4yHokucIoe OpoKkeHue

CnuproBoe OpokeHHE

CesH1206 2C3HgO3
ato
CsH1206 ¢——>2C2H50H+2C02

N AT




Il 3Tan. buomornyeckoe oKUCIEHUE, AbIXaHHUE, 2C3HsO3 + 6CO2 ¢_’ 6CO2 + 6H0
MPOTEKAET P YYaCTHUHU KUCIOPOa. 36 ATO

Wner B MUTOXOHAPHUSIX.

B matpukce — obpaszosanue COx.

Ha xpucrax — okuciieHHue BoJI0poaa, 0Opa3oBaHKe
Bojbl, cuHTe3 ATD

OOuiee ypaBHEHHE CeH1206 + 602 ¢_’ 6CO2 + 6H20
38 AT®

DOTOCHUHTES

fpoLiecc xapakTepeH Ans pacTeHuit, NPoTeKaeT B X10ponaacTax.

ConHeyHblit caeT H20 CO2
' & ,
A 4

CsaeTtoBas daaa
O; «——— ®oT0113 BOAbI, CUHTE3 ATD
[ Ha rpaHax xnoponnacTos

b

| H ATcw [
TemHoBsan ¢daza . '
| Duxkcauus yrnepoga ; mokosa
j CuHTe3 rioKo3bl B CTPOME XN10PONIacTos i CeH120s
Cxema
. 1
ConHeyHbit — Qs
Cset . / -
; 2¢e
) ( Hzo > 2H+ -
J 1 2 AN®
MewmbBpana { . AR
Tunakeuga - ¥ \ l
Xnopodwnn —» 28 —» | —>» E 1
- I
Crtpoma xnopaonnacra HAODTY 5 HAO®D-2H Y
2ATD

B cTpomMe xnoponnaacTtoB NPOTeKawT UWMKNWMYecKue peakuuu, B pesynstate KOTOpbIX

ob6pasyeTcs rnoKo3sa:
6C0Os + HAL®-2H + 2AT® ———» CgH1206 + HALD* + 2A0D

O6uwee ypaBHeHue

CONHEeYHbI cBeT
6C0O; + 6H20 —» CgH120 + 602




TEHETUYECKHA KO/

CBOUCTBA

XAPAKTEPUCTUKHU

Kon tpuruteren
Kox oqno3zHauen
Kon BeipoxneH

Konx ynusepcaiien
Kon nenpepoiBeH

Kaxx10if aMUHOKHUCIIOTE COOTBETCTBYET COUETAHUE U3 3-X HYKJICOTUIOB
Kax b1l TpUIUIETHBIN KO COOTBETCTBYET TOJIBKO OJIHOM aMUHOKHUCIIOTE
Kaxxgas aMMHOKHCIIOTa UMeET Oojiee, yeM 1 Ko

Hanpuwmep, aiist rmuuuna cymectByeT 4 koga: HITA; LIT; LILIT; TILILL.
B ocHOBHOM aMHMHOKHCIOTEI HIMEIOT 2-3 Koda

Bce xuBbIie OpraHu3Mbl UMCHOT OHHHaKOBBIfI KOJ aMHUHOKHUCJIOT
Mexny KoaMu HET IPOMEXKYTKOB.

Bcero 64 xona; u3 HUX 61 — CMBICIOBOI, TO €CTh COOTBETCTBYET
aMHUHOKHCIIOTaM; a 3 KOJla — CTOI-KOJIbl, KOTOPBIE HE COOTBETCTBYIOT

TPaHCKPUNUMUA B aape

BUOCUHTES BEJIKA

l. AHK

Il. UPHK =

TPHK 4+ amuHOKUCnoTa

» cuHTe3d uPHK.

TpaHCNaAuus B LUTOMNIa3Me
Ha rpanynapHon 3MC

4

- + pubocombi » CcuHTe3s 6enka




OTAIIbI XAPAKTEPUCTUKA
|. Tpanckpunuusa  |l. buocunres Bcex Bunos PHK na marpune /IHK. Ilpotekaer B sinpe B
cuHTeTHYecKyto (ha3y. CunTe3 uuet Tosibko Ha ogHoi nernu JJHK. B 3aBucumoctn ot
reHoB cuHTe3upyrores paznnunbie ”PHK u 61 paznoBuanoctu TPHK,
cooTBeTCTBYIOMKE 20 aMUHOKHCIIOTaM
Il. Tpancmsius I. CunTe3 monumenTHaHBIX Ienel Oeka, OCyecTBIsIeMblid Ha pudoocomax, ”PHK

1. O6pazoBanue
KOMIUIEKCa
pubocoma — TPHK

2. AKTHBHpOBaHUE

AMHWHOKHUCIOT

3. CoOcTBEHHO
cuHTres OenKa

4. OkoHYaHue
CUHTE3a

SIBJIICTCSI IOCPETHUKOM B Tiepeiade nHpopmamuu o CTpyKType Oenka

1. Ilpoucxoaut coenunenue nPHK o 2-ms cyObequHUIaMu pubOCOMBI U
o0pa3zoBaHKE KOMILIEKCa

2. Kaxxgas amuHOKHCcn0Ta coequnsiercs co coeid TPHK, antukomnon xotopoit
cootBercTBYyeT KojIoHy UPHK. [Ipucoenunenue uner 3a cuet s3nepruu AT®, TPHK
MEPEHOCUT AMUHOKHUCIIOTHI K MECTY CHHTE3a Ha PUOOCOMBI

3. TPHK ¢ aMMHOKHCIIOTaMU TIO IPUHIUITY KOMIUIEMEHTAPHOCTH COEIUHSIOTCS C
uPHK u Bxozsar B pubocomy. B nmentuaHOM HIEHTpE MPOUCXOAUT OCBOOOKICHHE
amuHOoKuCcIOThl OT TPHK 1 06pa3oBanue nenTuaHON CBSI3U MEXKIY MPEABIIYIICH U
nocnenyrouen amuHokucioto, ”PHK kaxaplil pa3 npoaBuraercsi Ha oJIMH
TpuILIET, BHOCA B pubocomy TPHK ¢ amuHokucnoroil, a BeiHocs cBoboanyo TPHK

4. Cunres 3akanunBaeTcs, koraa Ha nPHK naunnarorcs 6eccMmbiciieHHbIE KOAOHBI
(mabop 3-x cron-koaoB). Pubocomsel cockakuparot ¢ ”PHK u pacnagarorcs Ha 2

Tema :PASMHOKEHUE U UHINBU/IYAJIBHOE PASBBUTHUE OPT’AHU3MOB

"KU3HEHHBIN ITAKJI KJIETKHA




CTAAMUA )XKM3HEHHOI'O XAPAKTEPUCTUKA
I[TUKJIA
I. UnTepdaza Ilepron BpeMeHU B )KM3HEHHOM LIUKJIE MEKIY 2-Msl I€JICHUSIMU KIIETOK.

Nnyt cunres 6enka, cuare3 PHK, permukanus JIHK. IToaroroBka kieTku
K JIEJICHUIO

1. Jlenenune KII€TKH — MHUTO3

[Tpouecc oOpazoBaHus 2-X JOUSPHUX KICTOK, HICHTHYHBIX HCXOHOM
MaTEpUHCKOU KIIeTKe. 2N [1 2n + 2n wim n [ n +n.

XapaxTepeH Al BceX THIIOB TKaHEW H U1 BCEX OPraHU3MOB,
oOecrieyrBaeT BO30OHOBJICHNE KJIETOK B MPOLIECCce UX cTapeHwus. JIexKuT B
OCHOBE 0€CIoJIoro pa3MHOKEHHsI OpraHu3Ma

I1l. Meiio3 — peaykimoHHoe
JieJieHue KIETKU

XapakTepeH ISl )KU3HEHHOTO ITUKJIA TOJIBKO ITOJIOBBIX KJIETOK U
Cropoo0Opa3oBaHus y pacTeHuid. V3 NCXOHON MAaTEPUHCKON KICTKU
oOpasyercst 4 raMeThl — KJIETKH C HAOOpOM XpOMOCOM B 2 pa3a
MCHBIIIUM, YeM B HCXOTHOM.

Junonaneiit [ rarmmonaseiid. 2n [ n+n+n+n (4 rameTs)

AEJEHUE KJIETKH

®A3bI MUTO3 MENO3
AEJIEHWA | AEJIEHUE Il JEJIEHUE
[Tpodaza XpOoMOCOMBI XpOMOCOMBI CIUPAIU3YIOTCA.  |MOXET OTCYyTCTBOBATh MU
CIIUPAIM3YIOTCA, ['oMon0rnYHBIE XPOMOCOMBI  |IPOTEKAET UJIEHTUYHO
YTOJNILAKOTCSA, COCTOST U3 |COSIUHSIOTCS OTIApHO — muto3y. K nenenuto
2-X CeCTPUHCKUX KOHBIOTUPYIOT U IPUCTYNAIOT 00€ KIETKU
xpoMmaTua. AnepHas 0OMEHUBAIOTCS UIEHTUYHBIMU |OJIHOBPEMEHHO
MeMOpaHa pacTBopsercs, |ydactkamiu. [Ipoucxomut
00pa3yroTcsi HUTHU BEPETEHA |[KPOCCUHTOBEP. XPOMOCOMBI
JIEJIEHUS YTOJIIAOTCSA, AepHas
MeMOpaHa pacTBOPSIETCS,
o0Opa3yeTcst BEpeTeHO JeNIeHHs.
®da3a gnuHHEE, YEM B MHUTO3¢
Meradaza XpOMOCOMBI ['omonornynsie xpoMmocoMbl  |CXoAHA C MUTO30M
BBICTPAUBAIOTCS B MONapHO BBICTPAUBAIOTCS HAJl
IUIOCKOCTH 3KBaTopa. HUTH (M oA MI0CKOCThIO SKBATOP
BEPETEHA JCIICHUS
COEJITMHEHBI C
LEHTpOMEpPaMU
Amnadaza LleHnTpOoMeps! aenarcs, K K nomocam kieTku IIponecc cxoxaeH ¢
MOJIF0CAaM PACXOIATCS pacxoasrtcsa ['omonornunbie MHTO30M
CECTPUHCKHE XPOMOCOM,  (XPOMOCOMBI, COCTOSIIINE U3 2-X
CKOJIBKO OBLJIO B UCXOJHOM |cecTpuHCKUX xpomaTua. Habop
MaTEpPUHCKOMN KIIETKE XPOMOCOM Y Ka)/10T0 IOJIr0ca
B 2 pa3a MEHBIUIE, YEM B
UCXoHOM KieTke. [Ipoucxonur
NETTVKITU YA




Tenodaza

Henutcs muroriazma u Bce |OOpasyrores 2 kieTku win 2 |{O0pa3yroTcst 4 KIeTKU-
€€ OpraHesibl, B Cepe/iiHe [si/ipa C raluiouAHbBIM HAa0OpOM  [raMeThl (CIIOPBI y

KIIETKU o0Opa3yercs xpoMocoMm. KieTka nmpucrymnaer |pacTeHHil) ¢ rariouIHbIM
nepetshkka, popmupyercs ko Il nenenuro HabOPOM XpOMOCOM
SJIpO, BOSHUKAET 2
JIOYEPHHE KIIETKHU,
MOJIHOCTBIO HJICHTUYHBIE
HCXOJHON MaTepUHCKOM

PA3ZBUTHUE ITOJIOBBIX KJIETOK Y JKUBOTHbIX

[MTPOLECCHI, CITEPMATOI'EHE3 OBOI'EHE3
[MTPOTEKAIOIIME B 30HAX
30Ha pa3MHOKEHUS. Knerku cnepmaroreHHON Knerku oBorenno# tkanu. OBorunuu (2
MHorokpaTHoe aefneHue tkauu. Criepmaroronuu (2 n) |n)
KJIETOK. MHuTO3
3o0Ha pocra. Cnepmaronut | mopsiaka Osouut I mopsizka
VYBenuueHue pazmepa kietku. |1 kietka (2 n) 1 knerka (2 n)
Y aBoeHHe XpoMOoCcoM.
Cunre3 Oenka
3oHa co3peBanusl. [lenenue 2 xierku (n) 2 xnetku (N) 1 kpynHas +1 menkast
kietku. Meiios |. lenenue Cnepmaronutsl I mopsinka Ogonurtsl I mopsnka
kieTku. Meiios |1 4 xnetku (n) 1 siiriexneTka (N) u
Cnepmatuibl (raMeThl) 3 MeJIKMX HalpaBUTEIbHBIX TelbIa (N)
4 cniepmatozoua (n) (rameTsr)
PA3BBUTHUE 3APOABIIIA

OHHOI[OTBOpeHI/Ie — HPpOUECC CIUAHUSA MYIKCKUX U JKCHCKHUX ITOJIOBBIX KJIICTOK U 06pasoBaHHe 3UT'OTHI.

IMEPUOBbI XAPAKTEPUCTUKA TTPOLIECCA
PA3BUTUA
3urora Or10/10TBOpPEHHAs SHIIEKIIETKA C TUIJIONIHBIM Ha00pOM XxpomocoM (2 n)
bnacryna MHorokpatHoe apoosienne 3urotbl. O0pa3oBaHue OHOCIOWHOTO MHOTOKJIETOYHOTO
3apOJIBIIIIA C ITOJIOCTBI0 BHYTDH
lactpyna BrsunBanue 6mactynsl. O6pa3zoBaHue ABYX 3apOIBIIIEBBIX JIUCTKOB: IKTOJAEPMBI
sHTOAEpPMBI. OOpazoBaHKe BTOPUYHOM MMOJIOCTH. 3aKIajiKa TPETHEro 3apOAbIIIEBOrO
IIUCTKA
Heiipyna OO6pa3oBaHue HEPBHOU TPYOKHU M TPEX 3aPOABIILIEBBIX JIUCTKOB: SKTOJIEPMBI, JHTOJIEPMBI,
ME30J1€PMBI
Opranorene3. |Hadano pa3BuTus TKaHEl U CUCTEM OPraHOB. DKTOJAEpMa— pa3BUTHE KOKU, HEPBHOMN
PazButne CHCTEMBI, OPraHOB UyBCTB. Me3o/iepMa — pa3BUTHE CKEJIeTa, MBIIIII, CEP/IIa,
iosa KPOBEHOCHOH CUCTEMBI U KPOBH, TIOYEK, MTOJIOBBIX OPraHOB. DHJ0JiepMa — pPa3BUTHE

MUIIEBAPUTENLHON CUCTEMBI, IEYCHH, TI0HKETYAI0UYHON JKeJIe3h], JIETKHX

Tema :I'EHETUKA




I'eneTnka—>-T0 HayKa 0 3aKOHOMCPHOCTAX HACJIICACTBCHHOCTHU U U3BMCHUYNBOCTHU OPraHU3MOB.

T'€HOB

TEPMUHBI OIIPEJEJIEHUA

I'en VYuacrok mosekynsl JJHK, oTBeTCTBEHHBIN 3a MPOSIBIICHUE OJIHOTO IPU3HAKA U
CUHTE3 OIPEICTICHHON MOJIEKYJIIbI OeKa.
I'en —> Genok > QIpU3HaK

['omonoruynsie [TapHble XpOMOCOMBI, OMHAKOBBIE IO (hOopMe, BEJTHMUHUHE U XapaKTepy

XPOMOCOMBI HACJICJICTBEHHOW MH(OpMalIUu

AJeNbHbIE TEHBI I'enbl, pacnosio;keHHBIE B OIHUX U T€X K€ MECTax (JIOKycax) FOMOJIOTHYHBIX
XDOMOCOM

AJbTepHAaTUBHbBIC [TpoTHBOMONIOKHEIE Ka4eCTBA OJJHOTO MPU3HAKA, TeHa (Kapue U ToIyOble T1asa,

IDU3HAKU TEMHEIC U CBETIBIC BOIOCHI)

JloMuHaHTHEIN [Ipeobnanarontuii MpuU3HAK, MPOSBIISIONIMIACS BCET/Ia B IOTOMCTBE, B TOMO- U

IDU3HAK/A) reTeNO3NTOTHOM COCTOSHUHN

PeneccuBHbIi [TonaBnsiemMplil NpU3HAK, IPOSIBIISAIOIIUNACS TOJIBKO B TOMO3UTOTHOM COCTOSIHUU

npu3HaK(a)

l'omo3urora 3urora, uMeroNIas OAMHAKOBBIC aJlJIeNId OJTHOTO reHa (AA, aa)

I'ereposurora 3urora, UMeroIIasi MPOTUBOIOJIOKHBIE aJUIETTH OJJHOTO reHa (Aa)

deHoTun COBOKYITHOCTh TPU3HAKOB M CBOMCTB OpraHU3Ma, MPOSIBISAIOLIASACS [IPU
B3aNMOIENCTBUMN T€HOTUIIA CO CDENON U MEHSIIOINIAACS B IINOIIECCE KUIHU B

I'enorun COBOKYITHOCTh HACJIEICTBEHHBIX ITPU3HAKOB, MOMYYEHHBIX OT poauteneii. Habop

3AKOHOMEPHOCTHU HACJIEACTBEHHOCTH

YcnoBHble 0603HaueHus: P — poaurenu, F — mokonenue (1eTH), T — rameTsl, Mpu3Haku, A, B —
JIOMUHAHTHBIC MPU3HAKU; a8, B — PEIECCUBHbBIC

TUIT CXEMA CKPEIIMBAHUA 3AKOH. ABTOP
CKPEIIMBAHUMA
|. MoHorubpus — 3To P AA X aa |. 3akoH equHOOOpa3Usl MEPBOTO
CKPEILHBAHUE I10 ‘ “ nokosnenus (I'. Mennens)
OJIHOM mape v v [Ipu ckpenBanum 1ByX ocodeit
IIPU3HAKOB. 4 A - C IPOTUBOIIOJIOKHBIMU
A - MIpU3HAKaMH B [IEPBOM
Fy Aa

1. IIpu nonuoM
JTOMUHUPOBaHUHU
MPOSIBISIETCS TOJIBKO
JIOMAHAHTHBIA
MPU3HAK.

2. Ilpu HenoaHOM
JOMHUHHAPOBAHUN
MPU3HAK UMEET
cpenHee
(IpOMEXyTOUHOE)
3HAYCHHE MEXKTY
JOMUHAHTHBIMH U
PeLeCCUBHBIM

CkpewwmBaHue rmbpuaos

P1 Aa X Aa
|
v v
r A, a A, a
F2 AA 2 Aa aa
3 - 1

nput NONHOM A0OMUHUPDOBaHWW,

| F2 AA ' 2Aa : aa

1 2 2 : 1

NPy HenonHoM JOMUMHMDOBaHWUW.

TIOKOJICHUU BCE TUOPUIBI
OJIMHAKOBHI U TTOX0KH HA OJTHOTO
U3 POAUTEIICH.

Il. 3akoH pacmierieHus
(I'"Mennenn)

[Tpu ckpenuBaHUN THOPUIOB

1 moKkoeHus BO BTOPOM
TTOKOJICHUHU Ha0JI01aeTCs
pacieryeHie B COOTHOIICHUN
3:1 no penoTuny




1. JuruGpumnoe — P AABB X aass 3aKOH €IMHO00pa3us
3TO CKPEIIUBAHUE TIO | I mokoneHus cobmogaeTcs.
JIBYM TIapam v v I1l. 3axoH HE3aBUCUMOTO
IIPU3HAKOB r AB as HacnegoBaHus mpu3Hakos (I
. s Menpens)
Fiq - AaBB‘ [Ipu ckpenBaHUM THOPUIOB
[ mokoJeHUs 0 ABYM Iapam
MPU3HAKOB HACJICJIOBAHHE T10
CkpewmBaHue rubpunos KaXJ0¥ mmape NpU3HaKoOB UJIET
AaBs y AaBs HE3aBHCHMO JIPYT OT Apyra u
| | 00pa3yIoTCs YeThIpe
w i (eHOTUITHYECKUE TPYIIIHI C
M v HOBBIMH COYCTAHHSIMU.
r AB,As, aB,as  AB, As, aB, a8 Pacmernienue 1o GpeHoTHIy
9:3:3:1
F. | AB AB aB aB
AB | AABB AABB AaBB AaBs
AB | AABe Aase AaBB Aass
AB | AaBB AaBe aaBB aaBs
AB | ABBB Aape aaBB aaBB
9A B :3A BB:3aaB : laams
lIl. Anammsupyiomee | || BapuanT Ecnu npu ckpemuBaH|u 0COOH ¢
— 9TO CKpeuIuBaHUE JIOMUHAHTHBIM MTPU3HAKOM C
ocobu ¢ P A? X aa perecCUBHON TOMO3UTOTHOM
JIOMUHAHTHBIM | ; 0CO0BI0 TIOTYYEHHOE TOTOMCTBO
(heHoTUIIOM C 0COOBIO v v €AMHO000pa3Ho, TO
C PELUCCUBHBIMU r A, ? a aHanu3upyemasi ocoOb ¢
MpU3HAKAMU \\\\ _ JIOMHHAHTHBIM TTPU3HAKOM
(roMo3HuroTOM) IS Fy - Aa = romMo3urotHa (AA)
OTPCACTICHUA eanHoobpasue
TeHOTHUIa 0co0u ¢ A? = AA
JTOMHHAHTHBIM
MPU3HAKOM Ecnu nipu ckpenmBanum ocobu ¢
JIOMHHAHTHBIM ITPU3HAKOM C
Il BapuanT PELeCCHBHOI TOMO3HUTOTOM
MTOJIY9E€HHOE ITOTOMCTBO JIaeT
A? X aa pacuierienue 1 : 1, To
' aHaIM3UpyeMasi 0co0b ¢
i v JIOMUHAHTHBIM MTPU3HAKOM
r Aa ? a reTepo3uroTHa (Aa)
Fq 1 Aa 1 aa
pacuienneHue

A? = Aa




IV. Cuemiennoe
HACJICJOBAHUE — DTO
HacJeJ0BaHUE
MIPU3HAKOB,
PaCIOJIOKEHHBIX B
OJIHOM XpOMOCOME

Bea kpoccuHrosepa

P. Aa Bs
A B
a B
r AB, as
F1 1AaBs
50 %

X aaBB

W
w

aB

Taass
50 %

[Mpu xpoccuHrosepe

3aK0H CIIEIUICHHOI'O
HacJIe0BaHUs T€HOB,
HaXOOAIIUXCSA B OJHOM
xpomocome (T. Mopran)
I'ennl, HaxoAIIMECS B OJHOM
XPOMOCOME, HACIICTYIOTCS
COBMECTHO, CLICTIIICHO
CiuermieHye reHoB MOXKET
HapylaTbCs B pe3yJbTare
KkpoccuHroBepa. Komudectro
KpPOCCBEPHBIX 0c00€ Bceraa

P. AaBs X aaBB
3HAYUTEIbHO MEHBIIIE, YEM
A B 2= KOJIMYECTBO OCHOBHBIX 0CO0€H
a B a 8 (T. Mopran)
[ | |
v |
\‘ A B ‘
-1 a % B '
l
| 8, B 1
| a B |
J
Y Y 4
AB, aB, As, aB as
Fy AaBs — 42 %
aase —42 %
Aase — B8 %
aaBs — 8%
V. I'eneruka nona | BapuauT ITon opranusMa omnpenensercs
[Ton onpenensieTcs COYETaHUEM ITOJIOBBIX XPOMOCOM.
HaJIM4ueM Tapbl Q XX X XY O ITon, cogeprkamuit ONMHAKOBBIE
ITOJIOBBIX XPOMOCOM. ] j I0JIOBBIE XpOMOCOMBI (XX),
Bce octanpHble mapsl v o Ha3bIBAETCSl TOMOTaMETHBIM, a
XpOMOCOM B . X ) pa3IMYHbBIE TTOJIOBBIE XPOMOCOMBI
KapuoTuIe F XX XY (XY) — rereporaMeTHBIM.
Ha3bIBAIOTCSA T i — I'ereporameTHbie 0coOH
ayTOCOMaMH ' 00pa3yloT J1Ba TUIA TaMeT. Y
1:1 0O0JIBIIMHCTBA OPraHU3MOB
Il BapuanT (MJIEKOIMTAKOIIHUX,
aMm(puOuii, penTHIINIA, MHOTHX
? XY X XX O 0€CII03BOHOYHBIX ) KEHCKUHN TIOJ
J : TOMOTaMETHBIN, a MY)KCKOH —
v w rereporamMeTHsli (| BapuanT)
r X, X VY nTHL, HEKOTOPBIX PhIO,
= XX XY 6a0oyek reTeporaMeTHbI CaMKH, a

CooTHOLWEHWE NONoB

1:1

TOMOT'aMETHBI CaMIIbl

(11 Bapmanr)

VY npsMOKpBUIBIX, TAYKOB, )KYKOB
camIlbl HE UMEIOT Y XpOMOCOMY B
nosioBoit nape. Tun XO




ill BapuanT
Q XX

A 4
X

F X X

-

X XO o
v
.
XO

CooTHOouweHue nonos

b 1) |

V1. HaciegoBauue
MIPU3HAKOB,

CHCIVICHHBIX C ITOJIOM.

[Ipu3naku, reHbl
KOTOPBIX
JIOKaJIM30BaHbI B
MOJIOBBIX
XpOMOcCOMax,
HAa3bIBAOTCSA
CUEIJICHHBIMHU C
I10JIOM

? ) 5.5 X XY o
| |
r e X >, S
F X X, X X* — HOcuTenb
XY, XY — nposBreHue
npuaHaka
il . .
% XX X XY (@]
|
v v
B X X", ¥
= XX — HocuTenb
XY — HOopwma

Ecnu ogna u3 X xpomocom
COJIEP’KUT PELIECCUBHBIN I'eH,
ONPEIEIAIOINN TPOSIBICHUS
AHOMAJIbHOTO NTPU3HAKOM
SIBJISIETCS JKCHILMHA, a IPU3HAK
IIPOSABIIAECTCS Y MY’KUHH.
PeneccuBHBIN pU3HAK OT
MaTepel NePeaeTCsl CHIHOBbSAM U
MIPOSIBIIAETCS, a OT OTLIOB
MIEPEaeTCs 0YEPsIM.
[Ipumepom HaciienoBaHus
IIPU3HAKOM, CLICIIJICHHBIX C
II0JIOM Y Y€JIOBEKA, ABJISIETCS
reMopuiIns 1 JaJIbTOHU3M




3AKOHOMEPHOCTHU UBMEHYUBOCTHU

HEHACJIEJCTBEHHAA U3MEHUYMBOCTDH

HACJIEACTBEHHA S N3MEHUYMBOCTD

1. I3menenue peHoruma 1. I3MeHeHue reHotumna

2. VI3MeHeHusl He Haclleyl0TCsl 2. I3MeHeHus HacleyroTcs

3. HocsT MaccoBblii XapakTep 3. HocaT uHauMBUAYyaIbHBIN XapaKkTep

4. IpucnocobureapHbIC 4. He 3aBUCHMBI WM BPEIHbI

5. HocsT mocTeneHHbIil xapakrep 5. Ckauyko0Opa3HbI

6. CriocoOCTBYIOT BBIKUBAHUIO, TIOBBIIIAIOT 6. Moryt npuBecT K 00pa30BaHUIO0 HOBBIX
YKU3HECTOUKOCTD MONYJISALNKI, MPU3HAKOB WM THOEIU OPraHu3MOB

7. VI3aMeHeHus afieKBaTHBI YCIOBUSIM CpPebl 7. VI3aMeHeHus He aJIeKBaTHbI YCIOBUSM CPEJIbl

8. [IpuBoauT K 0Opa3oBaHMIO MOIUBUKAIIAI

8. IlpuBouT K 0Opa30BaHNUIO
a) KoMOWHaIMi, 0) MyTamuit

9. MoupukanuoHHass U3BMEHYHBOCTh — ATO
u3MeHeHue GeHOTUIa KaK peaKius Ha
M3MEHEHHUE CPEe/Ibl, IPOUCXOSIILEE B IIPEaesIax
HOPMBI PEAKIUH.

Hopwma peakiun — 310 npeaen n3MeHYHMBOCTU
npu3HaKa, 00yCIOBICHHBIN T€HOTUIIOM.
Hopwma peakiuu npu3Haka MOKeET ObITh
HIMPOKOH (TTACTUYHBIN MPU3HAK) U Y3KOM.
Momudukarym 00pa3yroT BapUalHOHHBIN P
— psia U3MEHYHUBOCTH MPU3HAKA B Mpeaenax
HOPMBI PEaKlui OT HAUMEHBIIEH 10
HauOOoJIbIIIeH BETHUYHHBI

9. KomOuHaTHBHAS U3MEHUYUBOCTH — 3TO
IIOSIBJIEHHE HOBBIX KOMOMHAIMI I€HOB U
IIPU3HAKOB. MICTOYHMK — MOJI0BOM Ipolecc,
cllyyaiiHble KOMOMHAIIMU HETOMOJIOTHUHBIX
XPOMOCOM, KPOCCUHTOBEP

I'paduueckoe BrIpakeHUE XapaKkTepa
MU3MEHUYMBOCTH ITPU3HAKA HA3bIBACTCS
BapHallMOHHOM KprBOM. OHA OKAa3bIBAET pa3zMax
BApUALMH U YaCTOTY BCTPEYAEMOCTH IIPU3HAKA

10. MyTanuu — 3T0 HacjaeICTBEHHbIE H3MEHEHUS
reHoTuIa

Tuner myranmii:

a) 'eHHbIe — M3MEHEeHUs HyKJIEOTH ]a B MOJIEKYJIe
JIHK, npuBoasmue k 00pa30BaHUI0 aHOMAJILHOTO
reHa — IPU3HaKa.

[Tpumep: remo¢uinsi, CEprIOBUIHOKIETOUHAS
aHEMMs.

0) XpoMOCOMHBIE — U3MEHEHHE CTPYKTYPbI
XPOMOCOM.

1. Jlenenust — notepst yuacTka XpoOMOCOMBI.

2. Tpancnokanus — IMEePeHOC YacTH XPOMOCOMBI Ha
ApyTyto.

3. MHBepcHst — MOBOPOT y4acTKa XpOMOCOMEBI Ha
18007.

4. ly6nukanusi — yABOCHHE T'€HOB B
OIIPENIETICHHOM Y4acTKe XPOMOCOMBI.

B) ['eHOMHBIE MyTalluu — M3MEHEHUS YuCclia
XPOMOCOM.

[Tonumronust — KpaTHOE YBETMYCHUE
rariouaHoro Habopa (3n, 4n u t.1.). Yarme
BCTPEYAETCS y PACTECHUM.

Amneyruionus (TreTeporionans — U3MEHEHNe
XPOMOCOMHOTO Habopa Ha 1, 2 XxpoMocoMbl — 2N +
1, 2n - 1. Berpeuaercs y pacTeHHH U )KMBOTHBIX
[Ipumep: y uenoseka BcTpedaercs 47 XpOMOCOM B
nonoBoit mape (XXX, XXV) unu B 21 mape —
cunapoM [layna




XPOMOCOMHA4A TEOPUSA HACJIEACTBEHHOCTHU (MOPI'AH)

1. Enununeit HacineCcTBEeHHOW HH(POPMAILIUU SBIISETCS TeH, JTOKaTM30BaHHBIA B XPOMOCOME.

2. I'eHbl B XpOMOCOMAX pacroaratoTcs JMHEHHO. ['eHbl B pesenax oAHoi XpoMOCOMbI 00pa3yroT
IPYIILY CLETUICHHUS U HACIELYITCS COBMECTHO.

. Cuenenne reHoB MOKET HapyIIaThbCs B PE3yJIbTaTE KPOCCUHTOBEPA.

. 'eHBl, pacroaoXxeHHbIE B HETOMOJIOTHYHBIX XPOMOCOMAaX, HAaCIEAYIOTCS HE3aBUCUMO JIPYT OT Ipyra u
00pa3yroT pa3InyHbIe KOMOWHAITUH.

W

3AKOH I'OMOJIOTMYECKHX PSIJIOB HACJIEJICTBEHHOI I3MEHYUBOCTH (H. U.
BABHIJIOB)

BI/IIH)I " pOJbl, TCHCTHYCCKU 6JII/13KI/IG, XapaKTCPU3YIOTCA CXOAHBIMU pAdaMU HaCHeI[CTBeHHOﬁ
HU3MCHYHNBOCTH.

3AKOH TEHETUYECKOI'O PABHOBECHSA (XAPAU-BAMTHBEPT A)

B uaeanbHbIX MOMyNSIMSIX COOTHOILLIEHUE TeHOTUIIOB AA, aa, Aa U3 MOKOJICHUS B IOKOJICHHE
0CTaeTCs OCTOSTHHBIM. YacToTa aJlIeNIbHBIX TEHOB A, a B MMOMYJISIIUU ONPEASIsIeTCs 1Mo GopMyIie:
ptg=1 p2+2pq+02=1
I/le P — 4acToTa BCTPEYAaEMOCTU I'eHa A, ( — 4acToTa BCTPEYAEMOCTHU I'€Ha a

Tema :OCHOBBI CEJIEKIIUHN



Cenexnus — 3TO HayKa O BBIBEICHUH HOBBIX M COBEPIICHCTBOBAHHUH CYIIECTBYIOIIMX MTOPOJT
JIOMAITHUX KUBOTHBIX, COPTOB KYJIBTYPHBIX PACTCHUI U IITAMMOB MUKPOOPTaHU3MOB, OTBEUYAIOIITIX
MOTPEOHOCTSM YeJIOBEKa M OOIIECTRA.

OCHOBHBIE METO/1bl CEJIEKIINHN

METO/IbI

CEJIEKIIS PACTEHUN

CEJIEKIIMA XKMBOTHBIX

1. ITonGop poaUTENbCKUX Tap

Pactenus nogbuparorcs o
MeCTy IPOHUCXOXKICHUS U
XO03sICTBEHHBIM IPH3HAKAM

JKuBoTHBIEC TOIOMPAIOTCS TTO
IKCTEPhEPY U XO3AUCTBECHHBIM
MpU3HAKaM

2. I'nbpunuzanus —
HCKYCCTBEHHOE CKPEIIUBAHUE
Pa3IMYHBIX 10 MPHU3HAKAM
oco0Oel U1 BLIABICHUS
XapakKTepa HaclleIOBaHUs
MIPU3HAKOB U IMOTYYCHHUS
KayeCTBEHHO HOBBIX
COYETaHHUU NTPU3HAKOB

Nubpuguar —
OJIM3KOPO/ICTBEHHOE
CKpEeLIMBaHue, IIPU KOTOPOM
OOJIBLIIMHCTBO MTPU3HAKOB
nepexoauT B ' oMO3UroTHoe
COCTOSIHUE

AyTtOpuauHr —
HEPOJICTBEHHOE
CKpEUIMBaHUE, OTAAJICHHAS
rUOpUIM3aIHs, TTO3BOJISIFOIIAs
COEJIMHUTH B OJTHOM
opraHusme

LIEHHbIE IPU3HAKHU pOAUTENEH

I'eTepo3uc — molHOE
pa3BUTHE TPU3HAKOB Y
rUOPUI0B, TOTYYSHHBIX TPU
CKpEILMBAHUU 0CO0EH IBYyX
YHUCTBIX JIMHUN

CopT — UCKYCCTBEHHO
CO3/IaHHAsl YEJIIOBEKOM
MOMYJISILMS C PACTEHUN OJTHOTO
BHJIa C OTIPEICTICHHBIMU
MpU3HAKaMU

CkpeuiBaHue BHYTpU OJHOTO
copTa JUisl COXpaHEeHUs
COPTOBBIX MPHU3HAKOB PACTEHUI
WJIU JJ1 TOJTYYEHUST YUCTBIX
nuHuil. Mcnons3yercs 4acTo y
CaMOOIIbUISIEMBIX PACTEHUI

CkpeniuBanue pa3In4HbIX
COpPTOB, BUJIOB, POJIOB PACTEHUI
JUTS TIOJIy4Y€HHsI HOBOT'O COpTa
HJIA IIPOABJICHUA T'CTCPO3UCa

[Tonmy4yeHne MeKCOPTOBBIX
rUOpUI0B KYKYpYy3bl, KallyCTHO-
penedHoro rudpuaa

[Toposa — MCKYCCTBEHHO CO3/aHHast
YCJIOBCKOM HOITYJIALNUA
OJIOMAIITHEHHBIX KMBOTHBIX,
MpuHaJIC)Kalnx K OJHOMY BUY, C
Pa3IUYHBIMH
MOp(HOPU3HOTOTHISCKUMU
npU3HAKaMU

CkpeuiyBaHue BHYTPU OJHON MOPO/IbI
MEXy OJU3KMMU, POJICTBEHHUKAMHU
JUISl COXpaHEHUsI Ka4€CTBEHHO
BA)KHBIX IPU3HAKOB. MOXKET NIPUBECTH
K BBIPOKJICHHUIO TIOPOABI

CkpeniBaHue pa3IndHbIX [TOPOJL
JKUBOTHBIX, OTJIMYAOLIUXCSA 110 PALY
IIPU3HAKOB JIJI TETEPO3UTOTHOTO
BBICOKOIIPOYKTUBHOI'O IIOTOMCTBA U
IIPOSIBJIICHUS TEHEPO3HUCA

[Tony4yeHne MEXBUAOBBIX THOPUIOB

BeIcokonponykTuBHas nopojaa
CBUHEHN — YkpauHckas Oenas,
IIOJIy4eHHasl OT CKPEIUBaHUs
YKPauHCKOW U aHITIMICKOH IIOPOJ.
Myn — rubpun somany u ocia

3. Meton meHTOpa —
BOCIIUTATENS B CEJIEKIIMOHHON
pabore

N.B. Muuypuna

HckyccTBeHHBIN 0TOOD
Maccosbiit

NunuBuayanbHbIid —
COXPAHEHUE €TMHUYHBIX

[TonBoIT — yKOpEHEHHOE
pacTeHue, Ha KOTOpoe
MIPOU3BOIUTCS TIPUBUBKA.
[IpuBOI1 — YepeHOK WM MOYKa
pacTeHus1, KOTOpOe MPUBUBACTCS
K MO0J1BOI0. MeToA0M NMPUBUBKHU
OBLIO BEIBEIEHO MHOXKECTBO
COPTOB SI0JIOHB, TPYIII, CIIUB U
JIPYTUX TUIOAOBBIX KYJIBTYD
Brinenenue rpynmsl ocobeit co
CXOJTHBIM (hEHOTHUTIOM

BriBenenue yncToil TUHUU U
HOBOT'O COpTa

Ucnonp3yercs peako

OTt60p oTHETHLHON OCOOU 1O
KEJTaeMbIM MTPHU3HAKAM U JKECTKast




0co0el ¢ HIEHHBIMU
MpHU3HAKAMU

HckyccTBeHHBIN MyTareHes —
HCKYCCTBEHHOE MOTyUYEHHUE
MYTalHi C [EbIO
YBEIUYECHUS TPOIYKTUBHOCTHU
copTa

buorexnomorus — 310
HCIIOJIb30BAHME JKUBBIX
OpraHu3MOB U
OMOJIOTMYECKHX MPOIIECCOB B
MIPOU3BOJICTRBE,
OMOJIOTMYECKOI OYHMCTKE BOJI,
B pa3paboOTKe METOJIOB
O0pBOBI ¢
CEIIbCKOX0311CTBCHHBIMU
BpEIUTEIIMU

JelicTBue paguanuu u
XUMHUYCCKUX MYTAarcHoB JJIA
MIOJIy4€HHUSI HOBBIX COPTOB,
HalpuMep, MIIEHHALBI,
KYKYpPY3bl, XJIOIMYaTHHUKA.
[TonydyeHue noauIIoOn 0B
CBEKJIbL, OBCa, KapToders,

0Bca, KapTodes, p>ku, TPeUnxu

Hcnosnb3yercs B CENneKLUU
MHUKPOOPTIaHU3MOB, KOTOPAst
HaIpaBJicHA Ha MMOTYYCHHE
BBICOKOTIPOTYKTUBHBIX
MHUKPOOPTaHU3MOB ITyTEM
BO3/ICHCTBUSI MyTarcHOB, JIJIs
noiry4eHust epMEeHTOB,
POCTOBBIX BEIIECTB, TOPMOHOB,
KOPMOBBIX OCJIKOB, CHIPOB,
MOJIOYHBIX MTPOIYKTOB

0TOpaKOBKa OCTaTbHBIX.
BeiBeieHrEe HOBOM NTOPOABI




IIpumepHoe coaepxaHue KOHTPOJIBHBIX padoT Mo 001Iel 0H0JI0ruH

KonmpoavHas pa6oma N2 1 no memam «Ca0licmea #cu8siX OPp2aHU3M08»,
«Xumuueckuil cocmas, cmpoeHue, desieHUe KJaemku»

BapuaHnT 1

1. BeiOepute npaBuIIbHBIE OTBETHI.
1) KneTouHoe cTpoeHue UMEOT:

a) pacTeHus,
0) BCe JKMBBIC OPTraHU3MBI,
B) ’KUBOTHBIE.

2) PazapaxxuMoCTh XapakTepHa:

a) TOJIbKO ISl PACTCHHUIA;
0) TOJBKO ISl )KUBOTHBIX;
B) JUTS BCEX JKMBBIX OPTaHU3MOB.

3) IMutanue — 371o:

a) MOCTYIUICHUE B OPraHU3M KUCJIOPO/a;
0) momyueHue HeOOXOAMMBIX BEIIECTB M3 OKPY>KAIOIIEH CpeIbl;
B) BBIJICJICHHE HEHYKHBIX BEILIECTB.

2. OTMETBTE 3HAKOM 1) IMMPpaBUJIbHBIC, @ 3HAKOM «—>» HCIIPABHUJIbHLIC
YTBCPIKIACHUS.

1) Bece xuBbIe OpraHu3Mbl UMEIOT CXOJHBIN XUMUYECKUI COCTaB.

2) Kucnopon, yrieposi, a30T, BOAOPOJ — Haubosee pacpoCcTpaHEHHbIE JIEMEHTHI B
YKABOU IIPUPO/IE.

3) Kucnopon, yriepon, a3ot, BOIOPOA — 3JIEMEHTbI, XapaKTEPHbIE TOIBKO IS
YKUBOU IIPUPOLBL.

4) benku — OCHOBHON UCTOYHHUK IHEPIHUHU.

5) YrneBoibl SBISAIOTCS HOCUTEISIMUA HAclIeACTBEHHON MH(OpMAIIH.

3. 3aKOHYHNTE MPEIIOKCHUS.

1) KneTtka okpy:keHa TOHKOH MOIyIpOHUIIAEMON IIEPEropoIKOi, KOTOpast
Ha3bIBAETCH...

2) BHyTpu KJI€TKM HaXOAUTCS MOJNYKUKAs cpesia, KOTopasi Ha3bIBaeTCs. .
3) Slapo BhIMONHAET PYHKIHIO. ..

4) Cunte3 OenKa OCyIIeCTBISETCS B...

5) Ilponiecc MPOHUKHOBEHHUS B KJIETKY TBEPBIX YAaCTHUL] HA3bIBACTCA. .

4, Yem paCTUTCIIbHAA KJICTKA OTJINYACTCA OT JKHBOTHOM?

5. Kakoii mporiecc nenenus nokasan Ha pucyHKe (MUTO3 Wi Meiio3)? Tlouemy Bbl
TaK peruimn?



6. IIpuroToBbTE MUKpOIIpETIapaT KOXKUILIBI JTyKa, 3apUCYHTE €ro U MOANUIINTE
Ha3BaHUsA OPraHOUOB, KOTOPBIE BbI BUIUTE B MUKPOCKOII.



BapuaHnT 2

1.0TMeTETE 3HAKOM «+)» IIpaBHUJIBHEIC, @ 3HAKOM «—)» HCIIPABUJIBHBIC YTBCPKIACHUA.

1) Bce *uBBIC OpraHU3MBbI COCTOST U3 KIIETOK.

2) bakTepuu — 3TO OJTHOKJICTOYHBIC )KUBOTHBIC.

3) PacTeHus mUTarOTCS TOTOBBIMHA OPTaHMYECKUMHU BEIIECTBAMH.
4) Bce xuBbIE OPTaHU3MBbI 00J1a/IaF0T TOIBYKHOCTBIO.

5) PacTeHust — 0CHOBHOM HCTOUHUK KHCIOPO/Ia Ha 3eMIIE.

2. BriOepute npaBUIIbHBIE OTBETHI.

1) Haubonee pacnpocTpaHeHHBIMU JIEMEHTAMU B KJIETKaX *HUBBIX OPTaHU3MOB
SIBJISIFOTCSL:

a) KACJIOPO/I, YIIIEpO/, a30T, BOJIOPO/I;
0) a30T, BOJOPOA, KUCIIOPO/I, CEPA;
B) yriepon, pochop, BOIOPOI, KUCIOPOSI.

2) HYKJ'ICI/IHOBBIC KHCJIOTHBI BBIITIOJIHAROT:

a) ONOPHYIO (PYHKIIHIO;
0) PHEpPreTHUECKyI0 (DYHKITHUIO;
B) QYHKIIMIO XPAaHCHUS U TIEPEayl HACJICJCTBCHHBIX IIPU3HAKOB.

3) K mpoaykram nutaHusi, 0coOOEHHO OOraThiM yrieBOJIaMH, OTHOCSTCS:

a) xy1e0, kapTodenb, I0I0KH, CBEKIIA;
0) caJo, MOJCOITHEUYHOE MACJI0, CMETaHa,
B) MsICO, pblOa, AiLa.

3. 3aKOHYHNTE MPETIOKECHUS.

1) [Iportecc mornomeHus KIeTOYHOM MeMOPaHOH KUKOCTEeH Ha3bIBAETCHL. ..
2) OpraHoubl 3eJ€HOTO I[BETa, KOTOPhIE Y4acTBYIOT B (DOTOCHHTESE,
Ha3BIBAIOTCA. ..

3) KnerouHslii IEHTp BHINOIHAET (PYHKLHUIO. ..

4) KiieTouHbIi COK COJIEPIKUTCS B...

5) BHyTpeHHss TONyKUAKas cpeqa KISTKH Ha3bIBACTCA. ..

4. Kakue opraHouibl BCTPEYAIOTCS B KJIETKAaX BCEX JKUBBIX OpPraHU3MOB?

5. Kakoii mporecc nenenus nokasad Ha pucyHKke (MUTO3 uiu Meiio3)? [Touemy Bbl
TaK PeniIn?



6. HpI/IFOTOBLTe MUKpOIIpCIIapar 3JI0JACH, 3apPIcy1>iTe €ro 1 nMoAIMIINTC Ha3BaHHUA
OpraHonao0B, KOTOPBIC BbI BUIUTEC B MUKPOCKOII.

TpeanOBqume TECThI
Tect 1. XUMHYECKHH COCTAB KJIETKH

Buvibepume npasunvnvie omeemut HA KaxHcOYio RPEOI0HCEHHYI0 UHGOpMayuto. 3anuuiume
HOMep u OyKey omeema.

1. K makponnemeHnTam OMoreHaM OTHOCSITCS:

A)C,H, O, S, CL, Mg;

B)H,O,C,N, S, P,

B)H,O,C, Fe, K, I.

2. Boyma o6maaer ciocoOHOCTBIO PACTBOPSTH BEIIESCTBA, IIOTOMY YTO:

A) e€ MOJIeKyIbI ONSPHBI,

B) arombI B €€ MoJIeKysIe COeTMHEHBI HOHHOH CBSI3bIO;

B) mexny e€ Monexynamu 006pa3ytoTcsi BOJJOPOIHBIE CBSI3H.

3. Housr K moctynarot yepe3 MeMOpaHy BHYTpPb KJICTKH:

A) muddysuei;

b) ocmocom;

B) akTUBHBIM TPaHCTIOPTOM.

4. ®ochop BXOAUT B COCTAB:

A) munuaos,

b) 6enkos;

B) yrneBonos.

5. MoHOMepaMu HYKJI€HHOBBIX KHCIIOT SIBJISTFOTCS:

A) a30THCTbIE OCHOBaHHUS;

b) pubo3a unu ge3okcupu6o3a;

B) nykneorun.

6. BropuuHas cTpyKTypa MmoaaepKUBaeTCs:

A) MeNTUIHBIMU CBS3SIMU,

b) BomopogHBIMH CBSI3SIMH.



B) nucynbGuaHbIMU KOBAICHTHBIME CBSI3SIMHU.

7. I3 aMUHOKHUCIIOTHBIX OCTaTKOB MOCTPOEHBI MOJICKYITbI:

A) yrneBojos;

b) 6enkoB;

B) mununos.

8. Hambonee sHEpProeMKUMU SBIISIFOTCSL:

A) XKupHI,

b) Hyk/€enHOBBIE KUCIIOTHI,

B) 6enkwu.

9. IlepBuuHas cTpykTypa OejiKa 3aBHCHUT:

A) OT KOIMYECTBAa AMUHOKHUCIIOTHBIX OCTAaTKOB;

B) ot nocnenoBaTenbHOCTH aMUHOKUCIOTHBIX OCTaTKOB M UX KOJMYECTBA;
B) oT BU10B aMHUHOKHUCIIOT U UX KOJIMYECTBA.

10. Bropuunas ctpykrypa JJHK nmognepxuBaetcs 3a CU€T BOIOPOIHBIX CBSI3EH MEKITY:
A) coceJHUMH HYKJICOTUIaMH;

b) xoMIuIeMeHTapHBIMU OCHOBOHUSIMH B JIBYX IICTISIX;

B) ocratkamu pocdopHOit KUCITOTHI B OCHOBE IIETTH.

11. Ina JHK xapakTepHbl CleyIOIINe a30TUCTbIE OCHOBaHUS:
A) aieHuH, TyaHUH, UTO3MH, YpaIui,

b) ajgeHvH, TUTO3WH, TAMUH, YpaIlni,

B) anenuH, ryaHuH, IMTO3UH, THMUH.

12. K nonammepaM OTHOCSTCS:

A) kpaxmai, 0eJI0K, IeJUTI0II03a;

b) 6enok, riukoreH, xKup;

B) nentonosa, caxaposa, Kpaxmai.

13. B ocroBe /IHK nmocTossHHBIM SIBIISIETCSI OTHOIIICHHE .
A+T A+T A T

T+ I+I1 r 11
14. T'opMOHaIbHYIO (PYHKIIHIO MOTYT BBIIIOJHSATH!
A) TonbKO O€NKHY;
b) 6enku u Uy b,
B) Genku, AUTUIBI U YTIEBOIBI.
15. CocraB JIHK ot PHK otnuuaercs conepxanuem:
A) caxapa;
b) a30THCThIX OCHOBaHUI;
B) caxapa 1 a30THCTBIX OCHOBAaHHIA.
16. AMHUHOKHUCIIOTHI B MOJIEKYJIe OeJIKa COeMHEHBI TTOCPEICTBOM:
A) MOHHOI cBsI3H;
b) nentuHOM CBs3W,
B) BoziopoaHoit cBs3H.
17. Knerounas MeMOpaHa IocTpoeHa H3:
A) dbochomunuaoB u OETKOB;
B) xupoB u 6enKos,;
B) yrneBonoB u IUNHUI0B.
18. ®epmeHTHI — 3TO OMOKATATH3ATOPBI, COCTOSIINE U3:
A) 6enKoB,;
b) munuos,;
B) nykieotunos.
19. MoHoMepoM Kpaxmalia ¥ TIIMKOTEHA SIBISIETCS
A) caxapo3a;
b) raroko3a;
B) pu6o3a.



20. B knerke JIHK comepsxutcs:
A) B AlIpe 1 MUTOXOHAPUSX;

b) Tonbko B sape;

B) B siape u nuTomnnasme.

Tect 2. Oprane/uibl KJIeTKH

Hcxo0a u3z onpedenenuil gnuwiume coomeemcmeyoujue mepmunbl.

1. CuHre3 0€IKOB MPOUCXOIUT HA ... .

2. Cucrema MeMOpaH, pa3JIeNONUX KJIETKY Ha OT/ICIbHBIE OTCEKH, B KOTOPBIX MPOTEKAIOT
peaxkuuu

oOMeHa BeIeCTB, HAa3bIBaeTCA ... .

3. BuyrpeHHue MmeMOpaHHbIE CTPYKTYPbI XJIOPOIUIACTOB Ha3bIBAIOTCH ... .

4. CTpyKTyphl, 00ECTICUYNBAIOIINE IBHKEHHUE KIIETOK ... .

5. Cronku MeMOpaHHBIX LMJIMHIPOB, Ty3bIPHKOB, B KOTOPBIE YIIAKOBBIBAIOTCS CUHTE3UPOBAHHBIC B

KJIETKE BEIIECTBA, - ... .

6. Kuerounas cTpykrypa, copeprkalas reneTuueckuii marepuan B popme JJHK, - ... .

7. Perynsuus nNocTyruieHUs BEUIECTB B KJIETKY OCYIIECTBISETCS C IOMOIIBIO ... .

8. JlBymeMOpaHHbIE OpraHesIbl KJIETKH, B KOTOPbIX HJET 3alacaHue SHEPruy B BUAE MOJIEKYJI
ATO, ....

9. OpHomeMOpaHHBIE CTPYKTYPBI C IPOAYKTaMHU 0OMEHa, XapaKTepHbIE JIJIsl pACTUTENIbHBIX KJIETOK,

10. Opranenisl KJIETKH, B KOTOPBIX OCYILLECTBISCTCS CHHTE3 caxapa, - ... .

11. [lopucras CTpyKTypa U3 LEJUII0I03bl, IpUIatolias KIETKEe IPOYHOCTh U MOCTOSIHHYIO (hopMy, -

12. OnHOMEMOpaHHBIE CTPYKTYPHI C TUAPOTUTHUECKUMHE (DEPMEHTAMH, OCYILECTBIISIOIIMH
aBTOJINU3, - ...

13. Cknagku MeMOpaHbl MUTOXOHIPUH, YBEIIMYUBAIOIINE OOIIYIO TUIOIIAAb TIOBEPXHOCTH, - ... .

14. OcHOBHOE BeIIECTBO KIETKH, B KOTOPOM HaXOASTCS BCE OPraHeIbl, - ... .

15. [Tosble UMAMHAPHI, COCTOSIINE U3 MUKPOTPYOOUEK M y4acTBYIOIIME B JEJIEHUU KIETKH, - ... .

Tect 3. OOMeH BelecTB M JHEPTHH B KJIETKe

Buvioepume npasunvhnvie omeemut HA Ka)icOyo nPediojNceHHYI0 UHPOpmayuio. 3anuuiume Homep

3a0anun u OyKey omeema.

1. VYHuBepcalbHBIM HCTOUHUKOM IHEPIHH SABIISETCS:

A) TI1I0K033;

B) xup;

B) AT®.

2. Antuxonon TPHK VYVII coorBerctByet xomy JHK:

A) AAT;

b) TTLL;

B) TTT.

3. B mporecce poTocrHTe3a KHCIOPOT 00pa3yeTcs MPU PpaCHIUILICHUH:

A) CO

B)HO

B) AT®

4. CTpyKTypHOU €IUHUIICH, OTBETCTBEHHOMW 32 CHHTE3 OJTHON MOJICKYJIbI OeJIKa, SBIIICTCS:

A) monexyna JTHK;

b) ren;

B) tpumnner.

5. Tlpomecc cunTe3a Oenka Ha3bIBACTCS:

A) TpaHCKpHUIILHEH;

b) Tpancsiueit;

B) Perunukanueii.



6. CseroBas (a3za (hoToCHHTE3a IPOTEKAET:

A) B cTpoMmE;

b) na xpucrax;

B) na Tunakouax.

7. TlepBUYHBIM CUHTE30M Ha3bIBAIOT:

A) poTtocunTes;

b) 6uocunTes Genka;

B) cunrte3 ATO.

8. Ilpouecc paciienieHus BHICOKOMOJIEKYISIPHBIX OPraHUYECKUX BEUIECTB 10 HU3KOMOJEKYISPHBIX
Ha3bIBACTCS:

A) nucconmaruei;

b) accumunsanueii;

B) muccumunsiuen.

9. TMocnenoBarenbHOCTH HyKJIeoTHA0B U PHK KoMIuieMeHTapHa mocneoBaTeIbHOCTH
HYKJICOTHJIOB B!

A) onnoii neru JIHK;

b) nByx uenu JJHK;

B) monekynax T-PHK.

10. 20 aMHHOKHCIIOT KOAUPYIOTCS C IOMOIIBIO:
A) 64 k0110B;

b) 4 xonos;

B) 61 kona.

11. HawubGonbliiee KOIWYECTBO YIIEKUCIIOTO T'a3a BBIACIAETCS U3 OJHON MOJIEKYIbI TJIFOKO3bI B
pe3ynbTare:

A) ciupTOBOTO OPOKCHMS;

b) npixanus;

B) MoouHOKHCIIOTO OpOKEHHMS.

12. Bupychl MOTYT COIEpKAaTh:

A) tonbko JJHK;

b) Tonsko PHK;

B) IHK u PHK.

13. Snpo xapakTepHO AJs KIETOK:

A) ayKapHoT;

b) npokapmuor;

B) BCcex KHMBBIX OPraHU3MOB.

14. HauGonblee KOMUYECTBO SHEPTUH BBIAEISETCS TPU:
A) ramukonuse;

b) okucnurensHoM (ochopunupoBaHuH,

B) doTocunTese.

15. TIpoueccsl aHadpOOHOTO OKUCIIEHUS TPOTEKAIOT:

A) B MUTOXOHJIpHSIX;

b) B mmactuax;

B) B nuromnnasme.

16. TemHoBbIe peakuuu GOTOCUHTE3A IPOTEKAIOT:

A) B cTpoMe XJIOPOIJIaCTOB,

b) nHa MemOpanax THUIaKOUIOB,

B) BHYTpH THIIaKOMIOB.

17. OxucnurensHoe GpochopuaupoBaHue — ITO MPOLIECC:
A) coenMHEHUS TIOKO3bI ¢ PocPOopHOIT KUCTOTOH,

b) cunreza AT,

B) pacmennenus AT no AJ1D.
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