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Meroandeckas pazpaboTtka «bruonorus B Tabnumax» yaeOHOU quciuiinael buonorust paspabotana Ha
ocHoBe PI'OC cpeanero (moaHOro) 001IET0 00pa30BaHus (YTBEPKICHHBIM MTpUKa3oM MHUHHCTEpCTBA
oOpa3zoBanus v Hayku PO ot 17.05.2012 r. Ne 413) 1 Ha OcHOBE MPUMEPHON TPOrPaMMBI
o01meo0pa3oBaTesIbHOM yueOHOM TUCIMITIIMHBI « bronorus» 1 npodeccuoHanbHBIX 00pa3oBaTEIbHbBIX
opranu3zaruii, oqoopennoit Hayuno-meronuueckum copetoMm LleHTpa npodeccrnonambHOro
obpazoBanus PI'AY «OUPO» u pekOMeHI0BaHHOH JUIsl peaTu3aliii OCHOBHON MPoQecCHOHATBHOM



00pa3oBaTeNbHOM MPOrpaMMbI CpeHEro mpodeccuonanbHoro oobpaszoBanus (naiee - CI10) Ha 6aze
OCHOBHOTO 00111eT0 00pa30BaHus C MOTYYCHHEM CPeIHEro o0Iero oopasoBanus, IpoTokoa Ne 3 oT
21.07.2015 r. mo cnermanpHocTH CI1O. Paboueli mporpaMMbl TUCIUIUIMHEI « bruomorusiy mist
CHEIMAILHOCTEH CpeIHero mpoheCCHOHATBLHOTO 00pa30BaHUs TEXHUYECKOTO MPOdHIs

09.02.03 IIporpamMmMupoBaHue B KOMIIbIOTEPHBIX CUCTEMAX

13.02.11 TexHuyeckas SKCIUTyaTalys U 00CITY)KHBaHUE AIEKTPOTEXHUYECKOTO 1
AIIEKTPOMEXAHUYECKOT0 000py10BaHUS

15.02.08 TexHOI0THS MAUTUHOCTPOEHUS

11.02.01 PaguoanmnaparocTpoeHue

Kadenpa-pazpaborunk: Koek MHHOBAIIMOHHBIX TEXHOJIOTHH M MpeAnpuHUMaTebcTBa Bal'yY

Meroauueckyro pa3paboTKy COCTABHUIL:

CTapIlIUi NMPEenoiaBaTelib C.B.Cumaxosga.
IIOAIINCH

Pa3zpaborka paccMoTpeHa u 000peHa Ha 3aceJaHuH [IUKJIIOBOW KOMUCCUU
Kosnenxa NHHOBAIMOHHBIX TEXHOJIOTMH U peIIpuHuMarenscTsa Bialy

npoTokon Ne OT « » 20 roga
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ecrecTBeHHO-HayyHoro nukiaaKUTII Bal'y I'.Il.TonkoHor
COJIEP’)KXAHUE
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11. ITpunioxxenune -3amanust U TecTbl. OTBETHI K 3aJaHUSAM 73-

BBenenune

OO0mas Ouosiorus (OT rped. Bios — KU3Hb U 10g0s — HayKa) U3y4yaeT OCHOBHBIC
3aKOHOMEPHOCTH YKU3HEHHBIX SIBIICHUW, MPOTEKAIOIMIMX HA Pa3JIMYHBIX YPOBHSIX
opraHuzanuu xuBoro. I[IpenMerom ee uM3ydeHUs: SBISIOTCS JKUBBIE OPraHU3MBI, UX
cTpoeHue, GyHKINUH, Pa3BUTHE, B3AUMOOTHOIIEHUE CO CPEAON U TPOUCXOXK]ICHHUE.

buonorus — ollHa U3 caMbIX CIOKHBIX €CTECTBEHHBIX HayK. CIIOXHOCTH 000
OMOJIOTUYECKOM CHCTEMBI, CIIOCOOHOM K CaMOCTOSITEIbHOMY CYIIECTBOBAHMUIO,
HaMHOT'O MPEBOCXOJUT CIOKHOCTh OOBEKTOB HEXUBON MPHUPOABI HIIM TEXHUYECKUX
YCTPOUCTB.

JIro0ol creuuanucT — HUCCIAeAOBaTENb PACTUTEIBHOTO W KMBOTHOTO MHUpa —
BCErJa He TOJbKO OOTaHUK, 300JI0T, HO U 3KOJIOT, OCKOJIbKY HEBO3MOYKHO M3y4aTh
TOT WJIA NHON OPraHU3M B OTPBIBE OT €r0 MECTOOOUTAHUSI.

Kypc Ouonoruu B MOATOTOBKE CIELMAIMCTAa — 3aHUMaeT ocoboe mecto. Ero
OpeJHa3HAaYeHHE 3aKJIIo4aeTcss B  (OPMHUPOBAHUHU  LIEJTOCTHOTO  BOCIPHSTHS
OMOJIOTUYECKON HayKd, MOHUMaHUs €€ MecTa B cucteMe (yHIAMEHTAIbHBIX H
NPUKJIAJAHBIX JTUCHUIUINH, BOCHPUATUS AU(PGEpEHIIUATBHBIX AaCIIEKTOB >KHUBBIX
OOBEKTOB C TOYKU 3pPEHHS] HEOMOJOTMYECKHX JAMCLUHUIUIMH, YCTAHOBJICHHIO CBSI3EH
MEXIAy TeMaTHYECKUMU HaMpaBJICHUSIMHU OHMOJIOTHH, OOTaHUKE, 300JI0TUH, aHATOMUHU
U (PU3HOJIOTUN YEJIOBEKa M3y4aeMbIMH B TeMaTHYEeCKUX Kypcax. Kypc 3akiajpiBaeT
LIEJIOCTHOE BOCIIPUATHE HEKOTOPBIX KJIFOUEBBIX TEM U MOHATUN Kak OMOJIOrMYECcKOi,
TaK U SKOJOTMYECKON HayK, 3aHUMAIOIIMUX Ba)XHOE MECTO B Psijie TEMATUYECKHX
JTUCIUIUIMH.

JlanHast MeToanueckas pa3paboTka NpeHa3HauYeHa JIJIsl UCIIOJIb30BaHUS BO BpEMs
71a00paTOPHBIX PadOT, JIEKIUH , a TAKXKE JIJIS1 CAMOCTOATENbHON pabOThl CTYACHTOB .



COILEPKAHUE JUCHUIIJINHBbI

O0masi TpyA0€eMKOCTh JUCUUIJIMHBI COCTABJISIET  3a4YeTHBIX €JIMHHUI,YacoB__ 54 ,B
ToM uncje__ 18 yw na CPC

Ne Paznen(rema)auc | CamMoCTOATEbH Buanr CPC* ®opma Baaabl no
n/n HUTJINHBI ast pabora KOHTPOJIS CPC***
CTyJdeHTa CPC**
(B yacax)
1 Pa3nen 2 12 Pedepar Hoxkaan mo |8
YUEHUE (0] Teme
KJIETKE pedepara
2 Paspen3 2 IMoaroroBka | /lokaan, 5
OPT’AHU3M.
PASMHOXEHUME JOKJIAI0B BBLICTYILJICH
a ue Ha
NHINBUAY AJIb
HOE PA3BUTHUE ceMHUHape
OPTTAHM3MOB
3 gzggg]];ﬂ 6 Hoxkaaabi,co | Pedepar 6
I'EHETUKHN U 0o0IeHus,
CEJIEKIIMHN pedeparhr.
4 2 11| 3 8
PasneaS[IPOUCX pesenTain ) Saura
OXJIEHUE N H npe3eHTan
PA3BUTHUE -
JKM3HU HA
3EMIJIE.
SBOJIIOLIMMOHH
OE YUEHUE
5 Pasnex 6 2 Pedepar 6
ITPOUCXOX/E
HUE
YEJIOBEKA
6 gigglg]B‘lI 2 CocraBiieHn 6
OKOJIOT'MHN e
KPOCBOP/J0B
7 Paznen 8 2 IoaroroBka | 3auer
BMMOHUKA
K 3a4eTy
Bceero 18 Hroro 30




Tema. IBOJTIOIIMOHHOE YYEHUE

OCHOBHBIE ITOJIO’)KEHUA YYEHUSA Y. JAPBUHA:
1) HacnenctBeHHas U3MEHUYMBOCTh — OCHOBA 3BOJIFOLIMOHHOTO IIPOLIECCA;
2) CTpemJIeHHE K pa3MHOXKEHHIO U OTPAHUYEHHOCTh CPEJCTB KU3HU;
3) Bopnr0a 3a cymecTBOBaHNE — OCHOBHOM (haKTOpP SBOJIIOLINY;
4) EctecTBeHHBII 0TOOp Kak pe3yabTaT HACIEACTBEHHON N3MEHYHBOCTH U OOPHOBI 3a
CyILIECTBOBAHHUE.

®OPMbI ECTECTBEHHOT'O OTBOPA

DOOPMA JIEUCTBUE HAIIPABJIEH- PE3VJIbTAT I[TPUMEPBI
OTBOPA HOCTbDH
Jswoxymmii (IIpu uamenenun |B nmonb3y ocobeit, |Bo3Hukaer HoBasi | BO3HUKHOBEHHE y HACEKOMBIX
yCIIOBUH HMMEIOIINX cpenssist popma, |yCTOWYMBOCTH K JOXMMHKATaM;
CyIIECTBOBAHUS |OTKJIIOHEHUS OT Oonee pacupocTpaHEeHnEe TEMHO-
OpraHu3MOB CpeAHel HOPMBI  |COOTBETCTBYIOLIA |OKpalllEHHBIX 0abouek 6epe30Boit
sl K3MEHUBILNMCS |II,ICHULBI B YCIIOBHSIX
YCIIOBUSM MOTEMHEHHUsI KOphl Oepe3 oT
ITOCTOSIHHOTO 33a[bIMJICHUS
Crabunu- |B Heusmennsix, |[Ipotus ocobeii ¢ |Coxpanenne u |CoxpaHeHue y
3UPYIOLIUN |TIOCTOSIHHBIX BO3HUKAIOIIMMHU  |YKpEILIEHUE HaCEKOMOOMBUIAEMBIX PACTEHUU
YCIIOBHSIX KpalHUMHU cpelHel HOpMBI |pa3MepoB U (POPMBI IIBETKA
CYLIECTBOBAHUSA |OTKJIIOHEHUSIMU OT |IIPOSBIICHUS (LIBETKM JOJKHBI COOTBETCTBOBATH
CpPEeIHEW HOPMBI  |[IpU3HAKA ¢dbopMe U BeIMUUHE TeNa
BBIPA)KECHHOCTH HaCEKOMOI'0-OIbLUINTEA,
MpU3HaKa CTPOCHHUIO €r0 X000TKa)
Huspyr- B n3mensromuxcs |B nons3y O06pazoBanue IIpu yacThIX CUIIBHBIX BETPAaX Ha
TUBHBIN YCIOBHSAX KA3HA |OpPraHU3MOB, HOBBIX CPCAHHUX |OKCAHMYECCKHUX OCTPOBaX
HMMEIOIINX KpaiiHue [HOPM BMECTO COXPaHAITCS HACEKOMBIE C
OTKJIOHEHHMS OT NPEIKHEN, XOpOUIO Pa3BUTBIMU HJIH C
CpeI[Heﬁ nepeCTaB]_uef/'I PYAUMCHTAPHBIMU KPBUIbSIMU
BBIPA)KEHHOCTH COOTBETCTBOBATh
IIpU3HaKa YCIJIOBUSIM KU3HU

BU/bI ECTECTBEHHOI'O OTBOPA

| BUJI OTBOPA

HAIIPABJIEHHOCTDH OTBOPA

I[TPUMEPBLI




CYIICCTBOBAHUC B MpEAcaax IMOmyIanun

JUI TPYHIbI OPraHU3MOB, BCTYIIUBILIEH B
IIPSIMBIE WIM KOCBEHHBIEC KOHKYPEHTHBIE
OTHOIIECHHUS C APYTUMU TPYyIIIaMU;
3aKperIsieMble IPU3HAKU, HE BCEr1a
MIOJIC3HBIE JIJIS1 OT/ICIBHBIX 0C00€H rpymIbl

WnauBunyansueiii  |CoxpaHeHue ocoOeil, nMmeromux npusHaky, |[lokpoBuTenbcTBEHHAst OKpacka Tena,
o0ecrieynBaroIIue X ycrex B 0oppde 3a  |yrpoxaroras mosa

['pymnmoBoii Coxpamnsitorcs mpusHaku, OnaronpusatHeie  |[Ipenocreperaromas okpacka

MMPUCIHOCOBJIEHHOCTB OPT'AHU3MOB

BUJIbI
[TPUCIIOCOBJIEHHOCTH SHAHUEHNE TPUMEPBI
®opwma Tena: AKyIbl, 1e71b(QUHBI
- TOprea000pa3Has CnocoOcTByeT n30exaHuIo
o0Opa30BaHMs 3aBUXPEHUIN [TOTOKOB
BOJIbI IPU IBUKECHHUH
- ajoykooOpas3Has, JlenaeT opranusm He3aMETHBIM [TanoyHMKH, TYCEHUIIBI
JTUCTOBUTHAS CpeIu TeX WU UHBIX MPEIMETOB TS JICHHUII
Cpelbl
CkpbIBaeT cpeau BOAOPOCTEd, Mopckue KOHbKH, YIUIbIIUKA
- IPUIYITUBAs KOPaJIJIOBBIX ITOJIUIIOB
Oxkpacka Tena: CkpeiBaeT Ha (hoHE OKpy)aromel | 3asm-0ensik, 6enas Kypornarka,
- IOKPOBUTEIHCTBEHHAS Cpenbl 3eNIeHbIi Ky3HEUHK, TIIU
3e0pbl, TUTPBI
To xe Ha hoHe moJyIoc cBETa U TEHU
- pacuseHsomas CoxpaHeHHe YUCIEHHOCTH BUJIOB, | [I4enbl, ochl, )KyKH-
o0Jaiaronux sI0BUTHIMH, HapBIBHUKU, TYCEHUIIBI
- IpeaocTeperarnas 00KUTAIOIIMHU, KATSIITUMHI 0a00YKH-KayCTHHIIBI
CBOWCTBaMHU
Mumukpus (moapakanue 3ammTa oT ucTpebaeHus OcoBuIKH, MUETOBUIKH,
0e33alUTHBIX JKUBOTHBIX HIMENIEBUIKY; U1,
XOpOLLIO 3aIUIIEHHBIM U OTKJIAJIbIBAEMBIE KYKYITKON
o0aaronmm
MpeA0CTePEraroIieil OKpackoil)
Wrnbl, KOTIOYKHY, KPUCTAILITIBI 3amuTa OT MoeJaHus KakTychl, IUMOBHUK,
I1aBEJIEBOKUCIIOTO KaJus, TPaBOSTHBIMH KUBOTHBIMHU OOSIPBITHUK, KpariBa
HAKAaIJIMBAIOMIETOCS B KOMIOUKAX
WJIM JINCTHSIX PACTEHUMN
TBep/pie MOKPOBHI TENa 3amuTa OT MoeJaHus Kyxku, kpaObl, AByCTBOpUATHIC
TJIOTOSTHBIMU JKHBOTHBIMHU MOJITIOCKH, Yepenaxu,
OpPOHEHOCITBI
Urne: To xe Exunnsl, 1ukoOpassl, exu
ITpucnocoOutensHOE
MOBE/ICHUE:
- 3aMHpaHue To xe Onoccymbl, HEKOTOPBIE XKYKH,
36MHOBO/IHBIC, ITTHIIBI
- yrpoXaromas 1mo3a To xe boponaras smepuna, ymacras
KpYTJIOroJIOBKa
- 3aracaHue KopmMa [TepexxuBanue GECKOPMUIIBI Kenpogska, coiika, OypyHIYK,




Oenka, munyxa (CeHOCTaBKa)

3aboTa 0 MOTOMCTBE:

- BBIHAILIMBAHUE UKPBI B POTOBOU
ITOJIOCTH, B CKJIQJIKE KOKH Ha
KHBOTE

- MOCTPOiiKa THe3/1a U
BBIBCJICHHUC B HEM ITIOTOMCTBA

- BBIKAPMJIMBAHUE TOTOMCTBA
- obecrieueHune OyIyIiero
MOTOMCTBA HIICH

CoxpaHeHne NoTOMCTBa

Toxe

To xe
To xe

Cam1ibl TUIIATTUU, MOPCKOTO
COMHKa TraJIeHXTa, MOPCKOI0
KOHBKa

Hexotopsie prIObI (KOJIOIIKH,
METYIITKHA, MAaKPOIIO/bI ), TITUIIBI,
OeJIKH, MBIIIU-MATIOTKU

[TTH1e1, MIEKONHUTAIOIINE
XKyku-ckapaben, Hae3THUKH,
P20 (SN

@U3NOIIOrMYECKUE aJalTaluu:

- yaaneHue u30bITKa BOJbI Uepe3
MOYKH ,

— notpedIIeHne 0OJIBIIIOTO
KOJIMYECTBA BOJIBI M BBIJICIICHUE
HEOOJIBIIOr0 KOJIUYECTBA .

CoxpaHeHue MMOCTOSTHCTBA
BHYTPEHHEH Cpelibl OpraHusma B
YCJIOBHSIX JKU3HU B MIPECHOM BOJIC
CoxpaHeHue MOCTOSIHCTBA
BHYTPCHHEH CpeJibl OpraHu3Ma B
YCJIOBHUAX JXU3HU B
THIIEPOCMOTHUYECKOI cpelie

[IpecnoBoaHbIE PHIOKI U
36MHOBO/IHbIC

Mopckue poIObI

INPEAJAIITAIIMA U UX 3BHAYEHUE B 3BOJIIOIIUHU

TIPEAJIATITALMS

IMPEAITIOCBIIKHA

OPI"’AHU3MbI, UMEBIINE
HPEATIOCBUIKHA JULA KU3HA
B HOBOU CPEJIE

Brixoa mo3BOHOYHEIX Ha cymy B
JCBOHEC

[losiBIeHHE yenrocTel y IpeBHUX
MIO3BOHOYHBIX

Hannume koHEeYHOCTEH,
MO3BOJISIOIINUX TIEPEIBUTATHCS 110
TBEpPAOMY CyOCTpaTy mpu
BO3POCIIEH TSHKECTHU TeNa, U
OpPTraHOB BO3YIIHOTO JIbIXaHUS
Paznenenue TpeTheit xabepHOit
JyTH Ha MOABM)KHBIE SJIEMEHTHI,
9TO OBLJIO CBSI3aHO C
WHTEHCU(HUKAIUEH TbIXaHUs

Kucrenepsie pbiObl

HpeBHue OecuentocTHbIC
MO3BOHOYHBIE

MHUKPO2BOJJIOIUA 1 MAKPOJBOJIIOLIUA

[TPU3HAKU MUKPO3BOJIIOLINA MAKPO3BOJIIOLINA
HanpasnenHocts |@opMHpOBaHME HOBBIX BUJIOB PopMHpOBaHNE TAKCOHOB BBICOKOTO PAHTa
SBOJIIOLMOHHBIX (pofibl, ceMeicTBa, OTPSIIBI U JAP.)
npeoOpa3oBaHUA
MexaHn3MbI [IponcxoauT Ha OCHOBE MyTallMOHHOU He umeer cnenuduyeckux MeEXaHU3MOB U

M3MEHYMBOCTH, TUBEPreHIINN, OOPHOBI 32 |OCYILECTBIISETCS TOJIBKO MOCPEACTBOM

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

UHTEIPATUBHBIM BBIPAKECHUEM

JnurensHoCTh IIpoucxomuT BHYTpU BHIA, ETO Hansunosas ssomronus. [Ipoucxonur B
IIPOLIECCOB nonyJsanuii. MoXeT IpoucXOoInTh B HMCTOPUYECKH T'PaHINUO3HBIE IPOMEKYTKHU

HCTOPUYECKH KOPOTKOE BpeMs U OBbITh BPEMEHHU U HEJOCTYITHA

JOCTYITHON HEMOCPEICTBEHHOMY HEINOCPEICTBEHHOMY U3Y4YCHHIO

uqﬁnmnpunm A AN UTAITTALN




BUOJIOTMYECKHWI MPOT'PECC U BUOJIOT'MYECKHI PETPECC

BUOJIOT MYECKUU PETPECC

ITPU3HAKMN BUOJIOTMYECKHWU TIPOT'PECC
YucienHocts BUga |Bricokas Hwuskas
Apean Buia Pacuiupsiercs Cyxaercs
KomunuectBo Bbonbiioe, 06pa3yroTcsi HOBbIE
MOMYJISIUANA BUJA MOMYJIALUA MOIMYJISIIANA

CocrosiHue
CHCTEMAaTHUECKIX
rpynn Oosee
BBICOKOTO paHra

Pon Bxirowaer 607b1110€ KOJIMYECTBO
BUJIOB, CEMEHCTBO MHOT'O POJIOB,
OTpPSJ — HECKOJIBKO CEMENCTB,
KJIACC — HECKOJIBKO OTPSJ0B U T.II.

H€6OJ'ILIJ_IOC, MMPOUCXOOUT COKpPAIICHHUEC YUClIa

Poj BKIrOUaeT HEOOJIBIIOE YHCIIO BUI0B
(MHOTIA OJTMH), CEMEHCTBO — OJIMH - JIBa
poJia, OTPsIT — OJIHO CEMEHCTBO, KJIacC —
OJIMH OTPS | T.II.

nyTH JOCTUW/XKEHUA BUOJIOI'MYECKOI'O ITPOT'PECCA

SBOJIIOLIMOHHBIE nx 3HAYEHUME B [TPUMEPHI
HAIIPABJIEHUA | XAPAKTEPUCTUKA SBOJIYOIMN

Mopdo- CornpoBoskiaercs BosHukaromme [TosiBnenue yentocrein y

duznonoruueckuit pHUOOpETEHuEM apoMop(}03bl HE ABJISAIOTCA |[T03BOHOYHBIX, TOSBJICHUE

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

VI apOreHe3

CTPOCHUH
(apomopdo30B),
CYILIECTBEHHO
MTOBBITIAIOIIIX
YPOBEHb OpraHU3alnuu
OpPraHu3MOB

KaKUM-JINOO CTIeHaTbHBIM
YCIIOBUSIM CpPEIbl, HOCST
o011 XapakTep U Aa0T
BO3MOYKHOCTb PacIIUPUTh
HCIIOJIb30BAaHUE YCIIOBHM
BHEIIIHEH cpeJibl, OCBOUTH
HOBBIE MECTa OOUTaHUs

MIPUKPETIIICHUST MBIIIIII,
3aMeEHa IJ1aJgKou
MYCKYJIaTyphl y 4€pBeil Ha
My4YKH
MIOIIEPEYHOITIONIOCATON Y
YJICHUCTOHOTHUX




Aiorenes

ConpoBoxaaercs
npuoOpeTeHneM
YaCTHBIX
MIPUCIIOCOOJICHUH K
YCIIOBUSIM CpeIbl, K
oTpeieICHHBIM
MECTOOOUTAHUSIM
(manoamanTanuii) 6e3
W3MCHEHUS YPOBHS

Bo3Hukaromniye n3aMeHeHU
HOCSIT MPUCTIOCOOUTENBHBIIN
XapaxkTep.

Kpaitnss crenenpb
IIPUCTIOCOOIEHUSI K
KOHKPETHBIM,
OTPAaHUYEHHBIM YCIOBHUSIM
CYyILIECTBOBaHUS HOCUT
Ha3BaHUE CIEIUATU3ANN

[TokpoBuTENHECTBEHHAS
OKpacKa KUBOTHBIX,
mIockast popma Tena ckaToB
1 KaMOaJIbl, TOJOTOBUIHBIHN
KJIIOB y JISITJIOB,
KPIOYKOBHUIHBINA KITIOB Y
XUIIHBIX TTHUL, JIACTHI Y
TIOJICHEH, KUTOB U JIp.;
MUTaHUE KOaJia TOJIbKO

OpraHu3aluu (mepexo K MUTaHUIO JMCTBSMU 3BKAJIUITA,
TOJIBKO OJIHUM BHJIOM KOJIMOpU — TOJIBKO
IUILY, OOUTaHKE B HEKTapOM IIBETKOB
OJTHOPOJIHOM CpeJie U 1p.). |TPOIUYECKMX PACTCHUI
[Tpu 6pICTpOM U3MEHEHUN
YCJIOBHUU CpeJIbl OpraHU3Mbl
C Y3KOH crienuainzanueit
BBIMUpalOT. Menkue
CHUCTEMaTHYECKHUE IPYIIIbI
(BUBI, pOJIBI, CEMEINCTBA)
00OBIYHO BO3HMKAIOT ITyTEM
UAMoa anTaluu
Kararenes, uiu ConpoBosxiaercst OO61as gerenepanus VYTpara KOpHEN U JIUCTHEB y
Mopdodu3noIornyecKk |ynpoueHuem CBsi3aHa IVIaBHBIM 00pa30M |pacTeHUi Napa3uToB,
uil perpecc OpraHu3anui, C IIEPEX0JI0M OPraHU3MOB K |UCUE€3HOBEHUE OPraHOB
HCYE3HOBCHUEM apa3uTUUYECKOMY WU YyBCTB, MUIIEBAPUTEIBHON

OpraHoB aKTUBHOM
KU3HM (00IIeH
JiereHepanuen)

cuasyeMy oopa3y KU3HU

CHCTEMBI, YIPOILEHUE
CTPOEHHUS Tp. Y JICHTOYHBIX
yepBei, IpuodpeTeHne
YaCTHBIX NMPHUCIIOCOOIECHHH
(TIpUCOCKH, KPIOYOUKH U

1p.)

OCHOBHBIE 3AKOHOMEPHOCTH BHOJIOT MYECKOH 3BOJIIOIIAH

3AKOHOMEPHOCTH

NX XAPAKTEPUCTUKA

ITPUMEPLI

JuBeprennus —

PaCXOKACHUC ITPU3HAKOB

OpTraHru3MOB B XO/I€

9BOJIIOIMH Pa3HBIX JIMHUH,
BO3HHUKIIINX OT OOILIETO

peaKa

Bo3snukaer B pe3ynbraTe
JIU3PYNTUBHOTO 0TOOpa, a TaKKe
n30Jsunn nonyssanuii. [Ipn
PacXoXKAEHUHU MPU3HAKOB OTOOPOM
MIPEUMYILIECTBEHHO COXPAHSIOTCSA
Kpaitaue ¢popmbl. Oprassl,
COOTBETCTBYIOIIME JIPYT APYTyY IO
CTPOEHUIO U UMEIOIHE 001ee
IIPOUCXO0XKJACHUE HE3aBUCUMO OT

BBITOJIHAEMON UMH (DYHKIHH,
HA3bIBAIOTCS TOMOJIOTUYHBIMU

Pazauums B CTPOCHUHU KJIFOBOB
KJIC€CTa-CJIIOBHUKA U KJICCTa-COCHOBHKA

KonBeprenuns —
pe3ynbTar
MPUCTIOCOOTICHHS
OpPTraHU3MOB K CXOHBIM
YCIIOBUSAM KU3HH,
CXOX/IEHHE TPU3HAKOB Y
OpPraHU3MOB Pa3HBIX
CHCTEMAaTHYEeCKHX TPYII B
IIPOLIECCE IBOITIOLUHU

CXO)KI[CHI/IC IMPHU3HAKOB 3aTParuBacT B
OCHOBHOM JIMIIBb T€ OpraHbl, KOTOPLIC
HETIOCPCACTBCHHO CBA3aHbI CO
CXOJHBIMH YCIIOBUAMHU CPEOBI. OpFaHBI,
BBITTOJIHAOIIHUEC CXOIHBIC (bYHKL[I/II/I, HO
HMCIOIUE TPUHIHUIINAJIBHO pa3jIndyHOC
CTPOCHUC U TPOUCXOKICHUC,
Ha3bIBAOTCA aHAJIOTMYHBIMU

BHemniHee cX0CTBO €BpONENCKOro
KpOTa ¥ CyM4YaToro KpoTa,
CyMYaroro JeTyHa U JIETATH;
AHAJIOTHYHBIC OPTaHBI: KPBUIBS
6a00ueK U JeTy4uX MBbIIIEH, xKaOpbl
PBIOBI M paKa, poroIre KOHEUHOCTH
KpOoTa M MeZIBEJIKH, TIocKas hopma
TeJa y CKaTOB U KaMOaJIbl, KOJFOUKH
KaKTyca U OOsIphIITHUKA




[Mapannenusm (popma B sBomtonuy 61M3K0pOACTBEHHBIX Y KUTOOOPA3HBIX U TACTOHOTHUX
KOHBEPI€HTHOI'0 Pa3BUTHUs |TPYII OPraHU3MOB IIPOUCXOAUT HE3aBHCHUMO JAPYT OT ApyTra
OpPraHU3MOB) HE3aBUCHMOE Pa3BUTHE CXOIHBIX nepeaHue KOHEYHOCTH
IIPU3HAKOB IIPEBPATUIINCH B JIACTHI KaK
MPUCIIOCOOJICHHE K BOAHOMY 00pa3y
JKU3HU. Y pa3HbIX IPYIII
KUCTETEepbIX pbl0 pa3BUBAINCH
IIPU3HAKK 36MHOBOJHBIX. [Ipr3Haku
HOKPBITOCEMEHHBIX PacTeHHM
HE33aBHCHUMO U MApaILJIEIIbHO
Pa3BUBAINCH B PA3HBIX JTMHUSIX
9BOJIIOLIMY UX NPEAKOB
ITPABUJIA 9BOJIIOIMHN
I[TPABUIIA NX XAPAKTEPUCTUKA [MTPUMEPBI
Heob6patumocts Bun, pon u nrobast apyras [IpecmbIkarommecs, BOSHUKIIUE OT
9BOJIIOLIUH cucTeMaTuyeckas rpymna IPUMUTHBHBIX 36MHOBOJIHBIX, KaK Obl HU
OpPraHU3MOB HE MOKET BEPHYTHCS K |IIIJIa MX IBOJIIOLIMS, HE MOT'YT 1aTh HA4aJIo
IIPEKHEMY COCTOsIHUIO. M3penka 36MHOBOJIHBIM
BO3HUKAIOIINE aTaBU3MbI (BO3BpAT K
IpeJKaM) M0 CTPOSHUIO U PYHKIUSAM
HE SIBJISIIOTCS] IOJTHOLIEHHBIMU
ITporpeccupyromas |I'pymnma opranu3smMoB, BCTaBIIas Ha Ecnu xakas-To rpymmna ’KUBOTHBIX ITpHooOperna
CHeLaInu3anus MyTh MPUCIOCOOTIEHUS K KAKUM-TTHOO0 |[IPUCIOCOOIEHHS K TOJIETY, TO Ha
YCIIOBUSIM CYLIECTBOBAHMSI, B MOCJIEAYIOIUX dTanax €€ pa3BUTHs OTU
nanpHeleM OyieT pa3BUBaThCSA MO |[IPUCTIOCOOIeHUS OyIyT YCHIINBATHCA
9TOMY K€ IyTH
UYepenoBanue Kaxxnoe nossilenue opranuzanuu | ApoMopdo3bl, O3BOIUBIINE TO3BOHOYHBIM
TJIaBHBIX (apoMop(03) OTKpBIBAET OOJIBLINE BBIITH U3 BOJBI HA CYITY, OTKPbUIX
HaIpaBJIeHUN BO3MO>XHOCTH JIJISl OCBOEHUS HOBBIX  |BO3MOXKHOCTH JIJIsl OCBOEHUS HA3€MHO-
IBOJIIOLIMH Cpea WIM MECTOOOUTAHUHN U Pa3BUTHS |BO3IYLIHON Cpebl OOMTaHUs, Pa3BUTHSA

B CBSI3H C 9TUM Pa3JIUIHBIX
npucnocoOIeHu (MAoaaanTaIui)

Pa3IMYHBIX YaCTHBIX IPUCIIOCOOIEHUH.
[Tocaenyromue apoMop 036l IPUBEIH K
MOSIBJICHUIO PECMBIKAIOIINXCS ¥ PA3BUTHIO
y HUX pa3IMYHbIX MPUCIOCOOIEHUN K HOBBIM
MECTOOOUTAHUSIM




Tema :PASBBUTUE OPTAHUYECKOI'O MUPA HA 3EMJIE

OPA HAYAJIO I'JIOBAJIBHBIE YKMBOTHBI MUP PACTUTEJIbHBIN
(IMPOAOJKU- | (MJIH JIET N3MEHEHU A MUP
TEJIBHOCTb HA3AQL) KIIMMATA 1
B MJIH JIET) CPE/IbI
Kaitno3oiickas 1,5-2 Cwmensl noterieHuit u |IlosiBnenue u pa3Butue dopmupoBaHue
(apa HOBOI (AHTpOTIOTEH |TTOXOJIOaHUM. yesnoBeka. COBpEMEHHBIN  |HBIHE
KHU3HU), ) KpynHble oneieHeHns |>KUBOTHBIN MUP CYIIECTBYIOIIUX
66+3 B CPEJIHUX IIMPOTaX pacTUTEIbHBIX
Ces. monymapus coo0111eCTB
YcraHoBieHHE
PaBHOMEPHOTO B mopsix 6onbiioe ['ocrioacTBoO
252 TEIUIOro KiuMara pa3sHooOpa3ue KOpauioB, |MOKPHITOCEMEHHBIX.
(Heoren) MouuttockoB. upokoe CocraB Quopbl
HHTeHcuBHOE pacrpocTpaHeHue OIU30K K
ropoo6paszoBaHue KOCTHBIX PbIO. COBPEMEHHOMY.
66+3 BrimMupanne MHOTHX [TosiBisiroTCs Taiira u
(ITaneoren) TOJIOBOHOTHX MOJUIIOCKOB. |TyHIpa

[TosBnsroTcst MHOTHE
OTPSbl MIIEKOITUTAIOIIMX,
B T.4. npumartsl. [lIupoxas
JTUBEPreHIus ITHII.
PaciBeT HaCEKOMBIX.




Meszo3orickas (3pa |136+5 Bo MHorux panonax |Ilossinenue Hacrosamux  |Pe3koe cokpaieHue
cpenHeit xxu3Hu), |(Menooii 3emuln MOXO0JIOAAaHUE  |MITHIL, IJTALEHTAPHBIX U YHCJIICHHOCTH
165 TIePUO.T) KJIUMaTa CyMYaThIX MartOpOTHUKOB U
MJeKonuTammux. B rOJIOCEMEHHBIX.
MopsIX npeobiasanue [losiBneHne nepBbIxX
KOCTHCTBIX PBIO. ITOKPBITOCEMEHHBIX
BrimMupanue KpynmHbIX pacTeHui.
pentwimii. Pacuser
HaCEKOMBIX. [upokoe
190-195£5  |Knumar BHavase pacnpocTpaHeHHE
(FOpcxkwnii BJIJKHBIN, 3aTEM B okeane — nosiBieHue MarnopOTHUKOB,
epuon) CTaHOBUTCS HOBBIX T'PYIIIT MOJUIFOCKOB, |TOJIOCEMEHHBIX.
3aCYLUIMBBIM B B T.4. FOJIOBOHOTUX.
o0yacTu 3KBaTopa. l'ocnoncrBo
[BuxeHue IIPECMBIKAOIUXCS.
KOHTHHEHTOB. [losiBneHue nepBo-nTUL.
O6pa3oBanue
ATIaHTUYECKOTO
OK€aHa.
Pacnipoctpanenst
23010 Ocnabinenue MarnopOTHUKOBHU/I-
(TpuacoBbIil  |KITMMAaTUYECKOU Hauano Beka quHO03aBpOB, |HbBIE, XBOLIEBUIHbIE,
MEepUo.) 30HAJILHOCTH, NOSIBJIEHUE Yeperax, IJIAyHOBH/IHBIE.
Crila)kKMBaHHE KPOKOJIUJIOB, EPBBIX Breimupanue
TEMIIEPaTypPHbBIX MJIEKOIUTAIOIIUX, CEMEHHBIX
pasznnuuii. Hagamo HACTOSAIINX KOCTUCTBIX ManoOpOTHUKOB
JIBUKCHHS] MATEPUKOB |pbIO
[Taneo3oiickas 280+£10 Pe3kas 3oHanbHOCTL  |BBICTpOE pa3BuTHe Breimupanue
(9pa apeBHeit (ITepmckmii  |knuMara. IIPECMBIKAOIINXCS, JPEBOBUIHBIX
XKU3HN), 340+10 |nepuon) OtcTyrieHre Mopel, |BOSHHUKHOBEHHE MTaIIOPOTHHKOB,
MIOSIBJICHHE 3BEpOIOI0OHBIX SIIEPOB. |XBOLICH U MJIayHOB.
IIOTy3aMKHYTBIX Boeimupanue tpunoburtos, |Pacmpocrpanenue
BOJIOEMOB COKpAIlICHHE YHUCIIa XBOMHBIX B
OTpsZI0B OeCrio3BOHOYHBIX |CeBepHOM
U psAJla IO3BOHOYHBIX. MOJIyIIAPUH
34510 Bcemunpnoe [upokoe [Tpeobnananue
(Kamenno-  |pacmpocTpaHeHue pacnpocTpaHeHue CIIOPOBBIX PACTEHHI,
YTOJIBHBII JIECHBIX OO0JIOT. ¢dopamuHudep, KOpaaioB, |OSABICHUE MEPBBIX
epuon) Tenunslid BIIayKHBIN MOJUIFOCKOB, PaclBET XBOMHBIX. B 6010Tax
kiaumatr. OOImMpHOE  [3eMHOBOJHBIX, MOSBICHHUE |1 MPUOPEKHBIX
OJIEZICHEHHE I0KHBIX  |TIEPBBIX MecTax Mopei
KOHTHMHEHTOB B KOHIIE |[IPECMBIKAIOIINXCH, HaKaIlJIuBaJIOCh
nepuoga. AKTUBHOE  |JI€TAOIIMX HACEKOMBbIX. 00sbI1I0E
ropooOpa3oBaHue KOJIMYECTBO
pacTUTEIbHBIX
OCTaTKOB,
oOpa3oBaHme
KaMEHHOTO YIJIs
Pa3Butue, a 3aTem
BBIMHUpaHUE
400£10 CMmeHa cyxux u [osiBnenue pu1d Beex NICUJIO(UTOB.
(JleBOHCKHMH | TOXJIMBBIX CE30HOB. |KPYITHBIX [TosiBnenue
EPUON) OneneHenue Ha CUCTEMATUYECKUX IPYNN. |IJIAyHOBHJHBIX,




TEPPUTOPUU
coBpemeHHO# FOx.
Awmepuku u FOx.
Adpukn

OcBoeHue cyln naykam,
KJICIIIAMH U APYTUMU
YJIEHUCTOHOTHMH,
MEePBBIMU TTO3BOHOYHBIMHU
— creronedanamu

XBOIICBHIHEIX,
MaropOTHUKO-
BUJIHBIX, MTEPBBIX
CEMCHHBIX
MarnopOTHUKOB.
Bo3uukaoBeHHE
rpuboB

Brixon pactenuii Ha
CyIlly — TOSIBJICHUE

435+10 Bnayvaine cyxoi MHuoroo6pasue KopajioB |MCUIO(GUTOB
(Cunypuiic- |KIMMart, 3aTeEM u Tpusoobutos. [losBneHue
KU BJIQKHBIN C MEPBBIX IPEBHEHIITUX PHIO,
MIepUO.I) MOCTETICHHBIM MIEPBBIX JIBIIIANTUX
MOTETIJICHUEM. aTMoc(hepHBIM BO3TyXOM
WNuTtencuBHoe HA3EMHBIX KHUBOTHBIX -
ropoodpazoBaHue CKOpIHUOHOB. BeiMupanue
HEKOTOPBIX TPYIIIT
KOpPaJUIOB
490£10 PaBHOMEpHO [TosiBieHnE nepBhIX Pa3znooOpaszue
PaBHOMEpHO |yMepeHHBIN BIAKHBIM |TO3BOHOYHBIX — BOJOpOCIIEH
(OpioBUKC-  |KITUMAT C OCCUCIIOCTHBIX PBIO.
KW IEPHOJ]) |TTOCTENEHHBIM lNocnosicTBO TPUITOOUTOB,
MOBBIIIICHUEM CPETHEN |MTTIOKOXKHX.
TEMIEPaTypHhI.
Buayvasie 6omb11ast
YacThb CYILIU 3aHATA
MOpEM.
570+20 Onenenenue PacuBeT Mmopckux BosaukHOBEHME
(Kembpuii- |[cMeHsieTcs yMepeHHO |0OeClO3BOHOYHBIX, MHOTOKJIETOYHBIX
CKHIA BJIQXKHBIM, a 3aT€M MOSIBJIEHHE OPTraHU3MOB C |BOJOpOCIei
MepUo.) CYXUM TEeTUTbIM MUHEPATU30BaHHBIM
KJIUMAaTOM CKEJIETOM
[Ipotepo3zotickas [2600+100 [ToBepxHOCTH MIaHETH | BO3HUKHOBEHHUE BCEX [IpeumytecTBeHHO
(9pa panHeit — roJasi MyCThIHS. TUTIOB OECIIO3BOHOYHBIX  |OJTHOKJIETOUHBIE
*Ku3HM), 2000 Knumar xonogHsii, YKABOTHBIX 3€JIEHbIE BOJAOPOCIH
yacTele oyeicHeHus. B
KOHIIE 3pBI aTMochepa
coaepxana 110 1%
CBOOOJTHOTO
KHCII0poJia
Apxeiickas (opa (3500 NzBepxenus BosnukaoBeHue xu3uu Ha |OOHAPYKEHBI
3apOKICHUS ByNKaHOB. bonpmas  |3emite OCTaTKH aHAIPOOHBIX
*)u3HM), 900 YacTh CYIIA — MPEAIIECTBEHHUKOB
MEJIKOBOJJHOE MOPE. CUHE-3€JIEHbIX
PazButne xucnopon BOJIOPOCIIEH,
coepKalen 3EJIEHBIX
aTMochepsl OJTHOKJIETOYHBIX
BOJIOPOCIIEH,

OaxTepuit




Tema : IIpoucxoxaenue 4eaoBeKka

OCHOBHBIE CTA/IUH 3BOJIOIINU YEJIOBEKA (AHTPOIIOI'EHE3A)

[MTPU3HAKMN. BPEMA CTAA1N I[MPEACTABUTEJI | PACIIPOCTPA-
XAPAKTEPHBIE UK | TTOABJIEHWA AHTPOIIO- n CPEIU HEHHUE I1O
JIFOJIEM [TPU3HAKA I'EHE3A NCKOITAEMBbIX 3EMIJIE
(A0 H.3.) DdOPM
[IpssmoxoxaeHue bonee 10 mnn ner |Otnenenue BeTBU |ABCTPaIONUTEK Wunns, Adppuka
TOMUHU

Hcnonb3oBanue 4,5-1.75 mnu ner  |IIperomunugnas |To xe Adpuxa, Azus
peIMETOB Tpya
W3roTtoBnenue opyauit |2 MiH Jet UYenosek ymenslii  |Adpuka
ITognepxanue orus. Pannue ¢popmel — |[IpeBHelime Yenosek npsmo Adpuka, 3anagHas
Peub (mpumuTHBHAS, U3 |2,6 MIIH JIET, JFOAU XOASAUIUHN u llenTpanbHas
OTJENBHBIX BBIKPUKOB). |paciBer— 600- (MU TEeKaHTPOTIbI) EBpora,
[IpocTteie hopmbr 400 miH et Nunouesus,
KOJUIEKTUBHOU Bocrounas Asus
JeSITeIbHOCTH
JloObiBaHME OTHSL. Pannue ¢popmel — |[IpeBuue moan  |Heannepranen
Crnoxuble pOpMbI 1,5 muH ner, EBpoma,
KOJUIEKTUBHOMN pacuser— 250 - Adpuxka, Azus
JeATEIbHOCTH 40 TeIC. NET
(3aroHHas 0x0Ta),
3a00Ta 0 OJIMKHUX, Pedb '
THUIIA JIeTIeTa

EBpona, A3usi,
Hacrosmas peus. Memnee 40 Teic. net|CoBpeMeHHbIE KpomanboHen Adpuxa,
Mpinenue. J0U ABcTpanus,
HckyccTBo. Amepuka

Memnee 10 1bIC. IET

Pa3ButHe cenbckoro BcecsetHoe

XO035ICTBA,




IIPOMBILUIEHHOTO
IIPOU3BOJCTBA, TEXHUKHU,
HayKH
Tema :OCHOBBI OKOJIOI'MA
IKOJIOI'MYECKHUE ®AKTOPBI
I'PVIIIIBI DAKTOPEHI BO3JIEVICTBME HA OPTAHU3MBI U AJTATITAIIN
OAKTOPOB OPI'"AHM3MOB K ®AKTOPAM
Abuotnyeckue Ceer — Wcnonb3yercs pacteHUsAMU 17151 GOTOCUHTE3A, a IKUBOTHBIMH —
baxTopsl — UHTEHCHUBHOCTb U JUIsl ODUEHTUPOBKHU B IIPOCTPAHCTBE B IIOUCKAX MHUILH,
COBOKYITHOCTb KAa4eCTBO COJIHEYHOM |[TAPTHEPOB U T.II.
YCIIOBUH SHEPIrUU doTonepruoan3M — peaklus pacTEHUH U )KUBOTHBIX HA
HeopraHuyeckoil |(uHppakpacHsle, COOTHOUIEHHUE CBETJIOT0 U TEMHOTO IEPUOJO0B CYTOK,
IIPUPOJIBL: BUJIUMBIE U KOHTPOJUPYET OYTOHU3AIHIO, IBETEHHE, IUCTONA/ Y PACTCHUM.
CBET, yIbTpapuoaeToBble |Y HKUBOTHBIX — OpayHbIil IEPUOM, MUTPALIMIO, CIISTUKY U T.11. Ha
TeMIlepaTypa, JTy4H) OCHOBe (hoTOnepruoIu3Ma BbIPA0ATHIBAIOTCS OMOPUTMBI




BJIIAKHOCTb,
COJICHOCTbH ITOYBbI
1 BOJBI, penbed

Biaxuocts —
colepKaHuE BOJIbI B
BO3/yX€, TOYBE U

[To oTHOIIEHUIO K BJIare pa3in4aloT PACTCHUS: THAPOPUTHI
(BoaHbIE) — psCKa; TUTPOPUTHI (OOUTATENH YBIAXKHEHHBIX
MeCT) — aup; Me30(UTHI (Pa3BUBAIOIINECS B HOPMAJIbHBIX

MECTHOCTH, JKUBBIX OpPraHU3MaX |yCJIIOBHUSX) — JIAHABIII, KCEPOPUTHI ((KUBYIIHE B 3aCYIUINBBIX
JIaBJICHUE, Bce xuBble YCIOBUSIX ) — KaKTYCBhI; )KUBOTHbBIE: TIEPBUYHOBOIHBIE (PBHIObI),
aTMoc(epHbIe opranu3msel Ha 80 % |BTOPUUYHOBOJHBIE (KUTHI), IOIYBOAHO-IIOJyHA3EMHbBIE
rasbl 1 JIp. COCTOSAT U3 BOJBI (JIATyIIKY, KPOKOIUIIBI), HA3€MHO-BO3AYIIHbIE (3aH1Ibl, BOJIKH);
HEJIOCTAaTOK BOJIbI YKUBOTHBIE MEPEKUBAIOT B COCTOSIHUU
aHabmo3a (JICTHUI COH y CYPKOB), IN0O 3amacaroT KUPOBYIO
TKaHb (ropObI y BepOIII0I0B); K HEJOCTATKY BOJbI PACTCHHS
MIPUCTIOCA0INBAIOTCS, YMEHbIIAsl TPAHCIIUPALIUIO TUCTHIMU
(KOJIFOUKH Y KAKTYCOB) | TOTJIOINIAsE BOAY C OOJIBIION TTyOHHBI
(kopeHb cakcayia)
Temneparypa — Brusier Ha CKOPOCTh OMOXMMHUYECKUX MPOLIECCOB,
CpeIHEMECSIUHbIC MPOTEKAIOIIUX B KUBBIX OpraHrW3Max; OPraHU3Mbl CYIIECTBYIOT
JIETHUE U 3UMHHE B JIMAIIa30HE TEMIIEPATyp B CPEAHEM C
3Ha4YeHHs Kosebanui |- 50°C no + 50°C; y PaCTeHH CyIIECTBYIOT OMOXUMUYECKUE
TeMIEpaTypel aJanTainy, JIeKaIINe B OCHOBE aKKIIMMAaTH3aul —
BO3/1yXa, BOIBI U T.I. |p3MEHEHU NIPENEIIOB BBIHOCIUBOCTH K TEMIIEPATYPE; Y
JKUBOTHBIX CYIIECTBYIOT (PU3NOJIOTHUSCKUE a/IallTaI[uN
(romoiOTepMHBIE — TEIUIOKPOBHBIE 3BEPU U MTHUIIBI,
MOWKUJIOTEPMHBIE — XOJIOJTHOKPOBHBIE PHIOBI, aMpuOuu u
PENTHIINN), TIOBEACHYECKUE aanTanuu (00pa3oBaHue
3UMYIONIMX KOJOHUH Y TUHTBHHOB) M MOP(] JIOTHICCKUE
npucnocoOieHus (6oee KpymHbIe pa3Mepshl Tejla, TyCTOM Mex
WJIU TIEPbEBOM MOKPOB, OTJIOKEHUE TIOIKOKHOTO KUPA U JIP.)
buoTtnueckue B3aumoneiicteue KonkypeHuus Mmexay pacTeHUsIMU OJHOTO BUJIA, TPUBOISIIASL
dakTopbr — pacTeHui apyr C K CAMOU3PEKUBAHUIO PACTEHUH B OMYJISALNAX; KOHKYPEHLUS
COBOKYITHOCTb JPYTOM U CO CPEJION |COPHBIX pACTEHUM C KYJIbTYPHBIMU 3a CBET, BJIAry U T.II.;
B3aMMOJICHCTBUS  |OOUTaHUS pacTeHus MOAJIEPKUBAIOT ra30BbIi cocTaB aTMocdepsl (O —

Pa3INYHBIX IPYIII
KHUBBIX
OpPraHu3MOB
MEXy cO00H U €O
cpenoi oouTaHus

pe3ynbTaT GOTOCUHTE3A)

KUBOTHBIX JPYT C

JIPYroM U CO Cpenoin
obuTaHUd

BzanmoneiictBue TpaBosIHbIEC )KUBOTHBIE, MUTASACh PACTEHUAMHU, 3aMEJIIOT UX

KUBOTHBIX H pocT (ryceHuibl 6abouek u Ap.), MYebl, HIMENN, OChl ONBUISIOT

pacTeHui pacTeHusl U KOPMSATCA HEKTapOM; HEKOTOPbIE PaCTEHUS
PacIpoCTPaHSIOT CBOM IUIO/BI U CEMEHA C TTIOMOIIBIO
YKUBOTHBIX (TJIOJIOB PSAOMHBI — APO3bI, OPEXU — OENKH);
HAaCEKOMOSITHbIE PACTEHUSI MUTAIOTCS dKUBOTHBIMH (POCSIHKA,
BEHEPHHA MYXOJIOBKA)

BsaumopeiicTBue Cwm. Tabnuity "buorieHoTHYeCKre B3aUMOOTHOIIEHUST MEXKITY

opranuzmamu"

BzaumopeiictBue
rpuboB, OakTepui,
BHPYCOB C
pacTeHUsIMH,
KUBOTHBIMH H CO
cpenoii obutanus

CumOunotnueckue 6akTepun 00eCreurnBalOT pacTeM U
JKUBOTHBIX BUTAMUHAMU U 3JIEMEHTAMU ITUTAHUS;
00J1€3HETBOPHBIE MUKPOOPTaHU3MBI, TAPA3UTUPYIOLIHIE B
pacTeHMsIX U )KUBOTHBIX, MOTYT BBI3BaTh UX I'MOEIb;
MMOYBEHHBIC OAKTepUU U TPUOBI 00PA3YIOT TIJIIOIOPOIHBIN CITOH
MOYBBI U 00ECIIEUHMBAIOT KPYTOBOPOT BEILECTB B IKOCHCTEMAX




AHTpPOIIOTr€HHbIE
bakTopel —
COBOKYITHOCTb
BO3JICUCTBUI
YEJIOBEKa U €ro
XO3SIICTBEHHOM
JeSATEIbHOCTH Ha
cpeny oOUTaHHS U

JKHUBBIC OPTaHHU3MbI

[TonoxxurenbHbIE PazymHoe nmpeoOpazoBaHme OKpyXaromel Cpebl: mocaaKa

BO3JIEHCTBUS JIECOB, MAPKOB U CaJI0B; CO3J1aHME (CEJIEKI[H) HOBBIX COPTOB
paCTeHI/Iﬁ " IOpOoJ AOMAIIHUX KUBOTHBIX; OpraHu3anusi
OXpaHsIeMbIX PUPOIHBIX TEPPUTOPHUH (3aKa3HUKOB,
3aI0BEHUK HAllMOHAIBHBIX [TAPKOB U T.II.); COXPaHEHHE
YHHUKAQJIbHBIX IPUPOAHBIX 00BEKTOB

OTtpunarenbHbIe Bripy0Oka 5iecoB, ocyiieHue 00JI0T, CTPOUTENHCTBO

BO3JICHCTBUS IIPOMBIIIJICHHBIX COOPY>KEHUH, BBIOPOC B MPUPOIHYIO CPENY

MIPOU3BOJICTBEHHBIX M OBITOBBIX OTXOJIOB; H3BJICUCHUE
HEBOCTIOJIHIEMbBIX MPUPOIHBIX 3€MHBIX pecypcoB (HedTh, a3,
YTOJIb U JIp.); YHUUTOXEHUE BUOB MPOMBICIIOBBIX JKUBOTHBIX B

pe3ysbTaTe OXOThI BHITANTHIBAHUE PACTCHUH B PE3yJIbTaTe
TypHu3Ma, cOOp JEKapCTBEHHOTO ChIPbs, TPHUOOB U T.II.

BUOHEHOTHYECKUE B3AUMOOTHOIIEHUA MEXIY OPTAHU3MAMMU

HA3BAHHUE |3HAUEHUE PACIINDPOBKA ITPUMEPBI

B3AMMOOTH [JIA 2-X [TOHATUI B3AUMOOTHOILIEHUN

OHIEHMSI BUJIOB,

HU3BJIEKAEMO
EUR
Koukypenuus |- bopn0a 3a oy u Te ke |PacTeHus KOHKYpUPYIOT MEXAy cOo00ii B
- YCIIOBHSI OKpYXarolen 00pn0e 3a CBET, BIAry U T.II.; XUIIHbIE
Cpenbl MeXAy pa3HbIMU NITUIIBI JIECOB U XUIIIHBIC 3BEPH
BUJIaMU UJIM BHYTPHU KOHKYPHUPYIOT 32 ULy — MbILIIEBUIHBIX
OJHOI'O BHA TPBI3YHOB U T.J.

XUIIHUYECTBO |+ - |OauH opranu3Mm (XUITHUK) |3 6eCI03BOHOYHBIX KUBOTHBIX:
JIOOBIBACT U IOEIACT CTPEKO3bI U MayKH MOEIAI0T MYX,
npyroro (;kepTtBy). Ecnmu  |6abouek u KoMapoB; U3 MO3BOHOYHBIX
OpraHU3Mbl OJHOTO BUAA |’KUBOTHBIX: BOJKHU U JHCHI TOEAAOT
— KaHHHUOAIU3M 3alIIeB M MBIIICBUIHBIX IPHI3YHOB

[Tapa3zutusm + - |Oaun opranusMm (mapasur) |I[Ipocreiinie TIMOIUN, TPUTIAHO-COMBI U
HCIIOJIB3YET IPYroro MaJIsIpUiTHBIE MJIA3MOJIUU APa3UTUPYIOT
(Xx03s1MHA) B KAYECTBE B KUIIICUHHUKE U KPOBHU MO3BOHOYHBIX
HCTOYHUKA ITUTAaHUS 1 KUBOTHBIX U YEIIOBEKA; TPUO-TPYTOBUK
cpelibl 00UTaHus MapasuTHUPYET Ha JAEPEBbAX, TPHUObI

TOJIOBHS, CIIOPBIHBSI MAPA3UTHPYIOT Ha
31aKax

Mytyanuszm + + |B3aumoBbirognas popma | TepMHTHI U )KUBYIIIKE B UX KUIIICYHHKE

(cumMOMO03) nin COXKUTEIbCTBA, KT'YTUKOHOCIIBI, [IEpEBAPUBAIOIINE

KOooTeparus MMOCTPOEHHAs Ha KJIETYATKY; HOCOPOT ¥ BOJIOBHY NTHIIHI,
MHIIEBBIX, CKJIEBBIBAIOIIME C KOXKHU Mapa3UTOB;
MPOCTPAHCTBEHHBIX U JIp. |aKTUHMS U PaK-OTLIEIbHUK
TUIIaX B3aMMOOTHOIIEHUN

KomMmencanusm |+ 0 [OguH 13 OpraHUu3MOB PrIOBI-TTpUIMIaNBl ¥ aKyJIbl, JAFOIIHE

WA HAXJIEOHU-
YECTBO

HU3BJICKACT U3
B3aUMOOTHOIICHUA
MOJIB3Y, JJISl APYTOTO
B3aNMMOOTHOIIICHU A
HEUTNATRHEL

prIOaM-TIpuiIMIanaM 3aluTy U MUILY; B
THE3/1aX NTHI] ¥ HOPaxX IPbI3yHOB 0OUTaeT
00JIbII0E KOJIMYECTBO BUOB HACEKOMBIX,
HaxOJSIIMX B HOpaxX yOexHIle U MHUILy




Amencamusm |0

- | lesiTenbHOCTh OJTHOTO
BHJIa IPUBOAUT K
YTHETEHUIO IPYIUX

Enu, pactyiine B CMEIIaHHOM JIECY,
3aTCHSIOT Oepe3bl U IPyrye JUCTBEHHBIE
MOPO/bIL, IPUYEM KHU3Hb €JIEH OT
JIMCTBEHHBIX JIEPEBHEB, IPAKTUYECKU HE
3aBUCHUT; TPUO-TICHUIIUILT BBIJICISAET
AHTUOUOTHK, TIOJABIISIFOIINIA PA3BUTHE
QakTenu

Hefitpamuzm |0

0 |Pa3Hble BU/IbI OPraHU3MOB
HUMEIOT Pa3JIMYaroIIHecs
JKOJIOTUYECKHUE HULIU U HE
BCTYIIAIOT BO
B3aUMOOTHOLIEHUS APYT, C

pyrom

Pa3Hble BUAbI aHTWIION B CaBaHHAX
AdpuKH TOEeAI0T pacTeHUs pa3HBIX
apycoB. JKupacdoBast aHTHIIONA KOPMUTCS
JHUCTBSIMU JIEPEBBEB, aHTUIIONA ['HY —
JUCTHSIMU KyCTaPHUKOB U BBICOKHUX TpPaB,
anTuiona Kyny kopMuTcss HU3KUMU
TpaBaMu

* Y CIIOBHO B3aMMOOTHOILICHUSI MEK/ly ABYMs OpraHM3MaMHM MpeACcTaBIEHbI Tapoil CKMBOJIOB: "+"
0003Ha4YaeT U3BJIEKAEMYIO U3 B3aUMOJIEHCTBUS MONIb3Y,

nmn

— Bpex, "0" o0o3HauaeT HEMTpaIbHOE

CTPYKTYPHBIE KOMIIOHEHTbBI BUOLIEHO30B

KEM TTPEJACTABJIEHA BBINTOJIHAEMBIE ®YHKIIVN B
I'PYIIIIBI OPTAHMU3MOB PYIITIA BUOL[EHO3AX
[TponyuenTer — ABTOTpO(HBIE OPTAaHU3MBI; [Tpon3BOACTBO EPBUYHOTO
MIPOU3BOJUTENN pactenust (BOJAOPOCIH, MXH, OpPraHUYECKOI0 BEIIECTBA B

OpPraHn4€CKOro BCIeCTBa

MarOPOTHHUKH, TOJIOCEMEHHBIC U
MOKPBITOCEMEHHBIC); 3CJICHBIC 1
MypITypHBIC CepOOAKTEPHH; [IHAHEH
(cuHe-3eJ1eHbIe BOJIOPOCITH)

pe3yibTrate nporecca (OTOCHHTE3a
(o0I11I€€ KOTMYECTBO MPOU3BOJIUMOIO
OpPraHUYeCKOro BEIICCTBA
cocrasnser 4-107 T/TON);
cBs3pIBaHuE yriepoja B Buae CO,
(1,7010% T yrmepona B rox);
BbIZIENICHHE B aTMocepyOo,
o0ecrnevnBaroIIero aspooHoe
IbIXaHUe

KoncymeHTB —
MOTPEOUTENN OPTraHUYECKOTO
BemecTa 1-ro, 2-ro, 3-ro u
Jp. TOPSAIKOB

I'erepoTpodHbIe OpraHU3MBI:
TPaBOSAIHBIE U TUIOTOSIHBIE
KHUBOTHBIE, 00pa3yIolIe HenH
nuTaHus (Tpoduueckre 1enH);
reTepoTpOQHbBIE OPraHU3MBI,
MUTAIOLINECS] MEPTBBIM
OpPraHMYECKHUM BELIECTBOM
(merpurodaru): 10XKaeBbIE YEPBHU,
ITOYBEHHBIE KJICIH U T.II.

[ToTpebieHne opraHuuEcKOro
BEILECTBA B LIEMIX MUTAHUSI U B
HENsX pa3ioKeHus ((KUBOE U
MEPTBOE OPraHUYECKOE BEIIECTRO);
YCBOEHUE 3aKJIIOYEHHOU B BEILIECTBE
sHepruu nocturaet 10 %, mostomy
MUIIEBbIE YPOBHU MTPHOOPETAIOT BUJT
CY>KMBAIOLIEHCS] TUPAMUIbI
(3KONOTHYEeCKUE MUPAMUIBI MACCHI,
Yycell U SHEPTUH)

PenyuenTsl (aecTpyeHThl) —

pa3pyuIuTen
OpPraHUYeCKOro BEUIeCTBA

ITouBeHHsle canpoUTHBIE
OaKkTepHH, BBI3BIBAIOIINE THUCHHE
U pa3joxkeHue; 6akTepuu
OposkeHus; canpoUTHbIE TPUOBL;
JIeHUTpUDUIIUPYIOIIUE TTOYBEHHBIE
OaxTepun

Pa3pymator oprannueckoe
BEIIIECTBO /IO MUHEPAILHOTO
COCTOSIHMS, 3aBEPIIAIOT KPYTOBOPOT
OCHOBHBIX 2JIEMEHTOB B PUPO/IE;
MIEPEBOJAT OCHOBHBIE XMMHUECKUE
JIEMEHTHI B YCBaBAEMOE
IIPOJYLIEHTAMU COCTOSIHUE
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Crpenkamu 0503HaYEH NOTOK IHEPruM Ha TPODUYECKUX YPOBHAX 3KOCHUCTEMBI

CPABHUTEJIbHASI XAPAKTEPUCTUKA BUOTE

OIIEHO30B U AT'POIIEHO30B

CPABHUBAEMAA BMOT'EOLIEHO3 ATPOLIEHO3
KATEI'OPUSA

Hanpasnenue JleficTByeT eCcTeCTBEHHBIN 0TOOD, JlelicTBHE €CTECTBEHHOTO 0TOOpa

neicTBus 0TOOpa BBIOPAKOBBIBAIOIIIHIA 0cNabIIeHO YEIIOBEKOM;

HEKHU3HECTIOCOOHBIE 0COOH 1
COXPAHSIIOIIHIA MPUCTIOCOOTICHHS K
YCJIOBHSIM CPEJIbI, T.€. OTOOD
bopMUPYET YCTOMUNBYIO DKOCHCTEMY

MPEUMYIIECTBEHHO OCYILIECTBISAETCS
WCKYCCTBEHHBI OTOOp B HAIPaBIECHUHU
COXPaHEHHUs OPTraHU3MOB C
MaKCHUMAaJIbHOU MPOYKTHBHOCTHIO

Ucnons3oBanne OCHOBHOW UCTOYHUK PHEPTHUH —
sHepruu B MUIIEeBbIX |COJHIIE; C OTHOTO TPOPUIECKOTO
LEAX YPOBHS Ha IPYTOi MePexXo/1 YHEPTUU

ocyuectisiercs no npasuiy 10%

Kpome conHeuHo# sHEprin
HPUCYTCTBYET IPYroif HCTOYHUK —
MHUHEPaJIbHbIC U OPraHUYECKHE
yaoOpeHus, MoJuB U T. 1.,
OCYILIECTBIIIEMbIE H BHOCHMBIC
YEI0BEKOM




Kpyrosopot

Bce anemenTsl, notpeGieHHbIe

YacTh NUTATEIBHBIX DJIEMECHTOB

CJIOKHBIX B3aUMOCBSI3SX JAPYT C
JIPyrom, 00ecreurBaroIIuX
YCTOWYUBOCTH

OCHOBHBIX pacTeHUsIMU, dKUBOTHBIMU U JIP. BBIHOCHUTCS U3 KPYTOBOpPOTa C MacCOu

MUTATEIIBHBIX OpraHu3MaMu, BO3BpaIAlOTCS B BBIPAIICHHBIX U COOPaHHBIX B KAYECTBE

3JIEMEHTOB MIOYBY, T. €. KDyrOBOPOT yYpO3Kasi OpPraHUu3MOB, T.€. KPyTOBOPOT HE
OCYIIECTBIISAETCS OJIHOCTHIO OCYILIECTBIISAETCS

Bunoroe OTnHMuaroTcs, Kak mpaBmio, 0onbmuM |KoaudecTBo BUIOB YaCTO OTPAHUUYEHO

pazHooOpaszue u BHJIOBBIM pa3HOOOpa3ueM OJIHUM, JIBYMSI; B3aUMOCBSI3U

YCTOMYHUBOCTD OPraHU3MOB, HAXOISIIIUXCS B OpPraHU3MOB HE MOTYT 00€CIICYHTh

YCTONYUBOCTD

C11oco0HOCTB K
caMOoperyJIsIInH,
CaMOTIOJICPIKaHU IO
U CMEHSAEMOCTH

CaMoperynupyromnmecs, IOCTOSTHHO
BO300HOBJISIIOIIMECS, CIIOCOOHBIE K
HATPaBICHHOW CMEHSEMOCTH OJTHOTO
co00IIeCTBa APYTUM (CYKIIECCHS)

Perynupyrorcst 1 KOHTPOJIUPYIOTCS
YEJI0OBEKOM uepe3 U3MECHEHHE
MPUPOIHBIX (DAKTOPOB (OpOIIIECHHE,
OCYIIEHHUE U T.11.), 00pbOY C COpPHIKAMH
U BPEIUTEISIMHA, CMEHY COPTOB,
TIOBBIIIICHHUE TUIO0POINS TIOYB H JP.

[IponykTBHOCTH
(KOJIMYEeCTBO
OHMOMACCHI,
co3/1aBaeMOH Ha
SIVHUILY TTOIIA N )

buomacca skocucreM cynm
IPEBBILIAET IPOAYKTUBHOCTb
sKocucteM MHUpOBOTo OKeaHa B 3
pasa; OCHOBHas IPOJYKLIHs OGOMAcChI
noTpedsIsieTcss KOHCYyMEHTaMuU

3anumas 10 % momanu cyum,
IPOM3BOJAT €KEr0HO 2,5 MIpI. T
CENBbCKOXO35MCTBEHHON ITPOIYKLIUH;
OTJIMYAOTCS 3HAYUTEIBHO OO0JIbIIEeH
IPOAYKTUBHOCTBIO, YEM OHOI€0LE03bI

BUOC®EPA 1 EE 'PAHUIBI

OBOJIOYKA | I[TIPOTSAXEH I'PAHUILIBI CTPOEHUE U 3HAYEHUE
3EMJIN - KNU3HU
HOCTDH
Atmocdepa | 2-3 Thic. kM | Jlo 10 kM — BosymHas 060510uKka 3eMn.
cropsl 6akTepuit | Tpornocdepa — HKHUIT cinoii (15 km),
¥ rpr0OB BKJIFOYAIOLIUI B3BELICHHBIE BOISHbIE NIAPBI.
NOAHUMAIOTCS Ha | CtpaTocdepa — CIIOH, JIeJKAITUH BhIIIIE
BBICOTY Tpornocdeps! (10 40 km). CBoO6OaHBINH O,
70 20 kM npeBpamaercs B O3, 06pa3yroImii 030HOBEIi
9KpaH, 3allMLIAI0NIMNA TOBEPXHOCTH 3emMiin oT Y D-
m3nydeHus. Monocdepa—cioit, Haxoasuiics
BBIIIE cTpaTocdepsl, rie npeodaasaroT
pa3peKeHHbIE ra3bl
Jlurocdepa 30-70 kM 6-8 M Teepnas o6omouka 3emin.
(0 100 m) BepxHss 4acTh COCTOUT M3 OCAJI04HBIX TOPHBIX
nopoa. HuxHsis yacTh 00pa3oBaHa rpaHUTOM U
6a3anpTOoM. Ha moBepXHOCTH HaXOJUTCS OYBA —
CJI0M, 00pa3yeMbIii 1 U3MEHSIEMBIN JKUBBIMH
opranu3mamu. OCTaTKu KUBBIX OPTaHU3MOB
pasznararoTcs B IOYBE OaKTepUsIMU-PEAYLIEHTaMH,
KOTOpBIE BKJIFOYAIOT XUMUUYECKHE YIIEMEHTHI B
KpYroBOPOT BELIECTB
I'unpochepa | 70% Jo 11 km Boganas o6onouka 3emiu,
nosepxHocti | (MapuaHckast pacroioeHHass MeXy atMochepoit 1 3eMHOU
IJIaHETBI BITa/IUHA) KOpoi. MUpOBOIi OK€aH UMEET CPETHIOI TITYyOHHY
11 xm 3,8 KM; B HEM pacTBOpEHbI coequHenus 10 100
XUMHAYECKHX 3JIEMEHTOB; OCOOCHHO BaYKHBI
pactBopenHsbie B Bojie O, u CO,, y4acTBYIOIIME B
(dorocuHTe3e U JbIXaHnuU. JKuBbIe OpraHu3MBbI




MOJIPA3IENSIOTCA Ha IJIAHKTOH U OEHTOC.
[11aHKTOH HacemNseT TOJIY BOABI, a OEHTOC
MPUKPEIUIEH KO THY. MUPOBOI OKEaH BIMUSET HA
KJIMMAT (cMsATYaeT xapy u xonon). Ha nae
MIPOUCXOJIAT MPOLIECCHI OTIOKEHHS OCATOYHBIX
nopoj. Bogopocnu nornomarot CO; U BBIACISIOT B
Boay O»

KPYFrOBOPOT YIJIEPOOA B EUOCOEPE

CO» B atmocdepe g

nononHeHue ! (0,03%) pasnoxeHue u ropeHue
atMocodepsbt ) J ceaabiBaHue COs (accuMunaums)
Pasnoxerve ObixaHue n 3enexbie pacTeHus (aBToTpodbl)
penyueHTamu 6poxeHune doToCUHTES YrIesoaos, Xnpos
i A un Bbenkos
nornowieHue T oOTNOXEeHue ‘
C nuuien (yrneduxkaums) '
XusoTHbIE
(retfepoTpodsi)
h 4 :
OTMepwune pacTuTensHble | Qcapgo4Hbie nopoabi ‘
W XUBOTHbLIE OCTaTKK (yrons, N3BECTHSAK) [-

KPYTOBOPOT KUCJIOPOOA B BUOCDEPE

O2 B atmMocdepe

(21 %)
= 4 .
BhifeneHve T~ nornouieHue
/""‘ \‘\
> N

DOoTOCUHTES3 B 3eNeHbIX AbixaHue aapobHbix J
pacteHuax n potoTpod- opraHuamos ‘

Hbix 6akTepuax ;

nornoweH1e BbioeneHue

LCOZ B atmocdepe J




KPYrOBOPOT A30TA B EMOCDEPE

N2 B8 atmocdepe

(78%)
ATmMocdepHas Buodukcauus
dukcayma ' (asoTdukcupyoume
’ (rpo3sl v Op.) noyseHHsle Bakrepum)

nononHeHue
atmocoeps Na

Benku pactenuit

v

Benku XusBoTHbLIX

—

v

Meprasie

XeMocuHTe3upyowme
A Baxrepuu

/

CoeanHenns ammuaca,
HUTPUTBI, HUTPATbI

OCTaTky 1 NPo-
OYKTbl BblOenexus

4

Aenntpuduumnpyioume |
Gakrepun

MNonsemHbie soas
| (PacTBOPbLI HATPATOB, HATPUTOR)

/’




OXPAHA ITPUPOBI

YPOBHU CYHECTBYIOUIME MEPBI, [IPUHUMAEMBIE JUJIA
OPI"AHU3ALINU OKOJIOTUYECKUE ITPOBJIEMbI OXPAHBI TTPUPO/IbI
KUBOI'O
MounekynsipHo- VYBenuueHue 1011 MyTalui B JlnarHocTuka pa3nyHbIX XUMUYECKUX
TEeHETUYECKUI reHo(oHie MOMyJISAIUil BUI0B npenapaToB(JeKapCcTB, MHCEKTULIUIOB,
YPOBEHb (3arpsi3HeHHE TeHO(OH/1a) 32 CUeT repOUIINIOB U T.I1.) HA UX MYTareHHYIO
BO3POCIIET0 BO3AEHCTBUS (PAKTOPOB- aKTUBHOCTb; pa3paboTKa METOJIOB
MYTareHOB OKPYKaOUIEN CPEbI: TEHETUYECKON U KIIETOYHON MHKEHEPUH
paauanuy, XMMUYECKUX BEIIECTB U T.II. | MO JUKBUAALIMHN HACIIEICTBEHHON
OCHOBBI T€HETHYECKHX 3a00JIeBaHU,
CBSI3aHHBIX C MyTallUsIMU
ITonynAuroHHO- Hcue3HoBeHue ¢ mia 3eMJIM MHOTUX Coznanue oxpaHseMbIX IPUPOIHBIX

BHI[OBOﬁ YPOBCHb

BUJIOB >KUBOTHBIX U PAaCTCHUM,
UCTPEOJICHHBIX YEIIOBEKOM B PE3yiIbTaTe
OXOTHI (Typ, TapIaH, CTeJUIepoBa
KOpOBA, IPOHT H JIP.); PE3KOE CHIDKCHHE
YUCJICHHOCTHU MONYJISLUA BUIOB
YKMBOTHBIX U PACTCHUI B PE3YJIbTATE
BBITANTHIBAHUS, OCYILIEHUS, 0OBOTHEHUS
U JIp. aHTPOTIOT€HHBIX BO3JACHCTBHI

TEepPPUTOPUH (3aTIOBETHUKOB,
3aKa3HUKOB) /Il COXPAHEHUs
KOHKPETHBIX BHJIOB PACTEHUH U
JKUBOTHBIX (BopoHexckuil 3anoBeiHUK
OBLI CO31aH Il OXpaHbl 000pa,
bapry3uHCckuil 3an10BEIHUK JJIsI OXPaHbI
co0oJis U Ap.); COCTaBJICHHUE CITUCKOB
PEIKUX BHJIOB )KUBOTHBIX M PACTCHUN
("KpacHas xkHura"); ocyIiecTBiIeHHE
MIPOEKTOB MO PAa3BEICHUIO PEAKHX
JKUBOTHBIX B 300MapKax,
AKKJIMMAaTHU3aIUU ¥ PEaKKIMMaTU3aI[uU
BUJIOB B IPUPOJIE

buoreonenoru- N3menenue nanamadToB 3emid Mo CoxpaHeHHe HETPOHYTHIX MPUPOIHBIX
4eCKUI BIIUSIHUEM X031 CTBEHHOU TEPPUTOPHUI (3TATIOHOB TIPUPO/IBI) TyTEM
(3KOCHCTEMHBIN) JeSITEIbHOCTH YeJIOBEKa: BHIPyOKa OpraHu3aly HallMOHAJIbHBIX ApKOB U
YPOBEHB JIecoB, 0OBOJHEHUE MYCThIHb, OCyIlIeHHe | OnochepHbIx 3anoBeJHUKOB (IIpnokcko-
00J10T, OKY/IbTYPUBAHHE LIETUHHBIX TeppacHblii OuochepHbIi 3aI10BETHUK
3emenb, crpouTtenbeTBo ['DC. TOC, o MockBoif); oXpaHa MaMsSTHUKOB
rOpoJIOB U T.II. MPUPO/Ibl — YHUKAJIBHBIX MPUPOTHBIX
00BEKTOB, HaIIpuMep, 03. balikan
buocdepusiit 3arpsizHeHue arMocgepsl BbIOpocaMu Pa3paboTka MexayHapOAHBIX IPOEKTOB
YPOBEHb CO, COy, SO, u ap. ra3oB; pazpyluieHHe | MO OXpaHe BO3AYLIHOTO OacceitHa

030HOBOTO0 3KpaHa 3emiiu ppeoHamu;
3arpsi3HeHue ruapochepbl
paaOaKTUBHBIMH OTXOdaMU,
MIPOMBIIIICHHBIMH CTOKaMH,
XUMHUYECKUMHU yIOOpEHUSIMU U
NECTULIUAAMU; BETPOBAst PO3Us MOYB B
pe3ybTaTe HHTEHCHBHOTO
MPOMBIIIJICHHOTO MCIIOJIb30BaHUS

(ymensuienue Boiopoca CO u CO,,
3arpelieHne Ipou3BOJCTBA U
MpUMeHEeHUs (PPEOHOB, IEPEX0/]] OT
OEH3MHOBBIX JIBUraTenei K
HKOJIOTUYECKH YHUCTHIM BHJIaM TOTUINBA),
OYHUCTKA BO3/lyXa U CTOYHBIX BOJI
Pa3NIMYHBIMHI METOJaMH (TIPUMEHEHUE
OuosIOrn4ecKux (pUILTPOB HA OCHOBE
OaKkTepuanbHBIX U IPUOHBIX KYJIBTYP);
pa3Be/IeHUE JIECOB M PEKyIbTHBALINS
00pabOTaHHBIX 3€MeTb, 3aIlIUTA JIECOB OT
MOJTHOT'O UCTPeOJIeHNUs, COXpaHEHUE
reHodona Gops! U hayHbl 3eMIH




Tema : UTOJIOTI' A

HEOPTAHUYECKHUE KOMIIOHEHTbBI KIIETKH

OJIEMEHTBI COLEPXAHUE B BUOJIOI'MYECKOE 3HAYEHUE
OPI"AHU3ME (%)
MakpoasiemeHTsL: 62 -3 Bxozdr B cocTaB BCEX OpraHUYECKUX BEIIECTB KIIETKH,
O,C,H,N BOJIBI
docop P 1.0 Bxoadr B coctaB HykJIeMHOBBIX Kucior, AT®d (oOpasyer
MaKpOIPrHYEKUE CBSA3H), PEPMEHTOB, KOCTHON TKaHU U
Kasbimit Ca™ 2,5 sManu 3y60B
VY pacteHuil BXOAUT B COCTaB 000JI0YKHU KIETKH, Y
JKUBOTHBIX — B COCTaB KOCTEH U 3y0O0B, aKTUBU3ZHUPYET
CBEPTHIBAEMOCTb KPOBHU
MUuKpO31€MEHTHI: 1-0,01
Cepa S 0,25 Bxoaut B coctaB 0eKOB, BATAMUHOB U ()epPMEHTOB
Kanuii K* 0,25 OO0ycnaBiMBaeT NPOBECHIE HEPBHBIX UMITYJILCOB
aKTUBATOP (DEPMEHTOB OEITKOBOTO CHHTE3a, IIPOIIECCOB
dboTocuHTE3a, pOCcTa pacTeHUi
Xnop CI 0,2 SIBnsieTcs KOMIIOHEHTOM KENYJOUYHOIO COKa B BUJIE
COJISTHOM KUCIIOTBI, aKTUBU3UPYET (hePMEHTHI
Harpuit Na* 0,1 OOGecneunBaeT MPOBEICHUE HEPBHBIX UMITYJIbCOB,
MOJ/IEPKUBAET OCMOTUYECKOE JABJICHUE B KIIETKE
CTUMYJIMPYET CUHTE3 TOPMOHOB
Maruniit Mg+2 0,07 BxoauT B coctaB MOJIEeKyJIbI XJI0pOuUILIIa, COACPKUTCS
B KOCTAIX U 3y0ax, aktuBusupyet cunres JHK,
SHEPTreTUYECKU OOMeH
ﬁon | 0,1 Bxoaut B cocTaB ropMOHa IMTOBUIHOM KEIE3bI —
TUPOKCHHA, BIMIET HAa OOMEH BEIIECTB
Keneso Fe™ 0,01 Bxoaut B cocTaB reMoriioOnHa, MUOTIIOOMHA,
XpyCTaJluKa U pOrOBHULIbI I71a3a, aKTUBATOP (PEPMEHTOB,
y4acTBYeT B cUHTe3€e xjopoduiia. ObecneunBaeT
TPAHCIIOPT KUCII0PO/ia K TKAHSIM U OpraHaM
VYnerpamukpoanementsl | meHee 0,01,
CJIEJIOBbIE
KOJIMYECTBA
Mezs Cu*? VYuyacTByeT B mpolieccax KpoBeTBOpEHUs, (POTOCHHTE3a
KaTaJu3upyeT BHYTPUKIETOYHBIE OKHCIUTEIBHbBIE
MIPOLIECCHI
Mapranen Mn IToBbI11aeT YpOXKAUHOCTD PACTEHUH, AKTUBU3UPYET
nporuecc GOTOCHUHTE3a, BIUSET Ha MPOLIECCHI
KpPOBETBOPEHUS
bop B Binsier Ha pocTOBBIE TPOLIECCHI PACTEHUI
®top P Bxoaut B coctaB aManu 3y00B, ITPU HEAOCTATKE
pa3BUBaETCs Kapuec, Mpu U30bITKE (HIIF00P03
Bemecrtpa 50-98 CocTaBisieT BHYTPEHHIOIO CPely OPraHM3Ma, YJacTByeT
H,0 B IIpOLIECCaxX TMAPOJIN3a, CTPYKTYPUPYET KIETKY




YHUBEPCAIBHBINA PACTBOPUTEID, KATAIU3ATOP YYACTHUK
XUMHUUYECKUX PEAKIIUI

OPTAHUYECKHUE KOMITIOHEHTHBI KIIETKH

BEHIECTBA CTPOEHME U CBOMCTBA OYHKINU
JIlnnuast CrnoxHble 3(hupbl BBICIINX KUPHBIX KUCIOT | CtpouTenbHas — o0pasyeT
u ruuepuHa. B cocras ¢ochomunuaon OUIMIUIHBIN CIION BCexX
BXOJIUT JOIIOJHUATEILHO ocTaToK H3POy4 MeMOpaHHBIX
Ob6nanarot ruapoHOOHBIMU HITH DHepreTuyeckas
rUAPOPMIbHO-TUAPOGOOHBIMU CBOMCTBAMH, | TepMmoperynsTopHas
BBICOKOI YHEPIOEMKOCTBIO 3amuTHas
I'opMmoHanbHas (KOPTUKOCTEPOUIBL,
10JIOBBIE TOPMOHBI)
Kommnonentsl ButamuaoB D, E
HcTouyHUK BOJBI B OPTaHU3ME
3anacHoe NUTaTeNbHOE BEIIECTBO
YrieBoasbl XO0po110 pacTBOPUMBI B BOJIE DHepreTuyeckast
MoHocaxapubl:
TIII0K034,
pykro3a,
pubo3a,
ne30Kcuprudo3a
Jucaxapuibr: PacTBOpuMEI B BOJIE Kommnonents! JIHK, PHK, AT®
caxaposa,
MajbTO3a
(comomoBbIit
caxap)
[Tonucaxapump: [110x0 pacTBOPUMBI WJIM HEPACTBOPUMBI B CrpourenbHast — 0005104Ka
Kpaxmail, BOJIE PacCTUTEIbHOU KIIETKU
TJINKOTEH,
LIEJUTI0JI03a
Beaxn [Tomumepsl. MoHOMepBl — 20 aMuHOKUCIOT | PepMeHTaTUBHAS —
I cTpykTypa — mocienoBareabHOCTh OMOKaTaIU3aTOPbI
AMUHOKHCJIOT B MOJMIENTUIHON e CrpourenbHas — BXOJAT B COCTaB
Ces3p — nentuaHag — CO — NH — MeMOpaHHBIX CTPYKTYp, pubocoM
IT crpykTypa — [l-crimpains, CBSI3b - JlBurarenbHas (COKpaTUTEIbHbIE
BOJOPO/IHAS OCJIKM MBIIIIIT)
III cTpykTypa — ImpOCTpaHCTBEHHAS TpancnoptHas (reMorio0uH)
KoH(urypauus [-cnupanu (rmodyna). 3amuTHas (aHTUTENA)
CBs13aHbl — HOHHbBIE, KOBAJICHTHBIE, PerynsitopHasi (ropMOHBI, HHCYJIHH)
rusipooOHBIE, BOJOPOHbIE
IV cTpykrypa XxapakrtepHa He Uil BCEX
6enkoB. CoelMHEHNE HECKOIbKUX
MOJIMNENTHIHBIX LEeNeil B eTUHYI0
CYNIEPCTPYKTYPY
B Boze miioxo pactBopuMsl. JleiicTBre
BBICOKUX TEMIIEpPaTyp, KOHIEHTPUPOBAHHBIX
KHUCJIOT U IIENIOYEH, CONEH TSHKETbIX
METAJIJIOB BBI3BIBAET JICHATYPALUIO
Hyxneunosbie buononumepsr. CocToAT U3 HYKJICOTHIOB O0pa3yroT XpoMOCOMbI. XpaHEHHUE U
KHMCJIOTBI: nepesada HacleICTBEHHOU

JAHK — ne3okcu-
pUOOHYKIIEMHOBAS

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

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




KHCJ0Ta.

PHK—
PUOOHYKIIEUHOBAs
KHCJIOTA.

Nudopmanuu-
onHas PHK

PubGocomanbHas
PHK

TpancnopTHas
PHK

Bupycnas PHK u
JHK

IIMTO3MH, TUMUH, ocTaToK H3POy.
KomMrmmemMeHTapHOCTh a30THCTHIX OCHOBAaHUM
A =T, T [11. IBoliHnast ciupab.

Crioco0OHa K CaMOYIBOCHHUIO

CocraB HyKJIeoTHa: pru003a, a30TUCTHIC
OCHOBaHUs — aJICHUH, TYaHUH, LIUTO3UH,
ypauui, ocratok HzP04.
KommieMeHTapHOCTh @30TUCTBIX OCHOBAHUMN
A=Y, T L.

OnHa 1ens

NEPBUYHYIO CTPYKTYpY Oernka.
ConepuTtcs B iApe, MUTOXOHAPHUSIX,
TUTACTUAAX

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

Koaupyet u nepeHOCUT
AMHHOKHCIIOTHI K MECTY CHHTE3a
Oenka — pubocomam

I'eneTnueckuii anmnapar BUPyCOB




CTPOEHME KJUIETKH

OPI'AHEJUIBI CTPOEHHME U CBOMCTBA OYHKINNU
Ob6oiouka Cocrout u3 nemntono3sl. Okpyxaer ITpunaer KieTKe NPOYHOCTb,
pacTUTenbHbIE KIETKU. MIMeeT nopsl MOJEPIKUBAET ONPENCICHHYIO
dbopMy, 3amumiaer.
SBJsieTcs CKeJeTOM pacTeHui
Hapyxnas JIBymeMOpaHHast KJIIETOUHasi CTPYKTYpa. OrpaHu4MBaeT KUBOE CONEPKUMOE
KJIETOYHAas Coctout 3 OUIMIUIHOIO CJI0S U MO3aUYHO | KJI€TOK BCEX OPraHM3MOB
MemOpaHa BKpAIUICHHBIX OEIIKOB, CHAPYXU JKUBOTHBIX. OOecnieunBaeT
pacrniosaratorcs yrieBojpl. O0nanaer n30MpaTeNbHYI0 IPOHULIAEMOCTb,
[IOJIYIIPOHUIIAEMOCTBIO 3aIUIIAET, PErYIUPYET BOJHO-
CoJIeBOI OanaHc, OOMEH ¢ BHEIIHEH
Cpenoil.
Onpomazmatude | OnHoMeMOpaHHas cTpykTypa. Cucrema JlennT KIeTKy Ha OTJENbHbBIE OTCEKH,
ckas ceTh (OIIC) | kaHaNbIIEB, TPYOOUEK, IUCTEPH. /1€ MPOUCXOIAT XUMUYECKUE
[IpoHn3BIBAaET BCIO IUTOILIIA3MY KJIETKH. nporeccel. ObecneunBaeT
I'mankas SI1C u rpanynspuas I11C ¢ COOOIIIEHUE U TPAHCTIOPT BEIIECTBA B
pubocoMamu kierke. Ha rpanynsproit OI1C unper
cunre3 Oenka. Ha rmaakoit — cuHTe3
JUIHUJI0B
Anmnapar OpnnomeMOpanHas cTpykTypa. Cuctema ObecrieunBaeT ynakoBKY U BBIHOC
I'onbxu Iy3bIPbKOB, IIUCTEPH, B KOTOPOW HAXOAATCS | BEILECTBA U3 KIETKH, 00pa3yeT
IIPOJYKTHI CUHTE3a U pacnaja [IEPBUYHBIE JTU30COMBI
JInzocomsl OnHomeMOpaHHbIE IApOOOpa3HbIe OOecnieunBaroT pacuerieHue
CTpYKTypHI KileTku. Conepxar BBICOKOMOJIEKYJISIPHBIX BELIECTB,
THJIPOJIUTUYECKHE (ePMEHTHI KJIETOYHOE [IEpEBapUBAHNE
PuGocomer HememOpaHHbIe CTPYKTYpbI TPUOOBUIHON Copnepxarcs B spe, HUTOIIa3ME U
¢dopmbl. CocTOST U3 MaJoi U OOJBILION Ha rpanyisipaoi JIIC. YyactByer B
CyOBeIMHUIL OmocuHTEe3e OeKa.
MuroxoHapun JIBymMeMOpaHHbIE OpPTaHesIbl SBRAIOTCS SHEPreTUYECKUMU
npoaonrosaroi hopmel. HapyxHast CTaHLUAMH KJIeToK. ObecneunBaroT
MeMOpaHa riajkasi, BHyTpeHHsIsl 00pa3yeT JIBIXaTeNIbHBIN Mpoliecc —
KPUCTBI. 3aroiHeHa MaTpukcoM. Mmerorcs KHCJIOPOJTHOE OKHCIICHHE
mutpxonapuansubie JIHK, PHK, pubocomsl. | oprannueckux emiects. Mner
[TonyaBTOHOMHAas CTPYKTYypa cunte3s ATD
[TnacTuasl XapaKkTepHbI I PACTUTEJIBHBIX KIeTOK. | IIporekaer ¢porocunres. Ha
XI10porIacTsl JIBymeMOpaHHbI€, IOJTyaBTOHOMHbIE MeMOpaHax TWIAKOWI0B MAYT
Oprasesuibl mpoaoaroBaToi ¢opmel. BHyTpu | peakuum cBeToBoii ¢ga3bl, B CTpoMe
3aI0JIHEHBI CTPOMOM, B KOTOPOM1 — TeMHOBOH (pa3pl. Cunre3s
pacnonaratotcs rpasbl. ['paHbl 00pa3oBaHbl | yIJIeBOJAOB
13 MEMOPaHHBIX CTPYKTYp — THUJIAKOUIOB.
Nwmerores IHK, PHK, pu6ocomsl
XpomoriacTbl JIBymeMOpaHHbIe OpraHesIbl IAPOBUIHON IIpuparT okpacky nBeTKam,
dhopmbl. Coaepkat MUTMEHTHI: KPACHBIH, mwioxam. O0pa3yrorcst 0CeHbIO U3
OpaH’KeBBIH, JkeNThIif. OOpa3yroTcs U3 XJIOPOIIACTOB, IPUAAIOT JTHCTHAM
XJIOPOIIACTOB JKEJITYI0 OKPACKY
JleiikomuiacTel JIBymeMOpaHHbIe HEOKpaIlleHHbIE TIACTU/IBl | 3anacalT NUTATeJbHbIE BEleCTBA
mapoo6pasHoii popmsl. Ha cBety moryr B BHJIe KPAaXMAaJIbHBIX 3epeH
NIEPEXOJIUTH B XJIOPO-IJIACTHI
Knerounslii HememOpannas ctpykrypa. COCTOUT UX OO0pasyeT BepeTeHo JeICHUs B
LEHTP JBYX HEHTPUOJIEH U IEHTPOChHEPHI KJIETKE. YUacTBYET B JCJICHUN.
ITocne neneHus KIETKH yABaUBACTCS
Bakyons XapakTepHa Ui paCTUTEJIbHOM KiIeTKH. | Perynupyer ocmoTnyeckoe

MewMOpaHHas TOJIOCTh, 3aMOJTHEHA
KJIETOYHBIM COKOM

JaBJjieHue KJeTku. Hakaniupaer
NMUTATEJIbHBbIC BEIICCTBA U




NMPOAYKTHBI KUZHCACATECIbHOCTH
KJIIETKH

Anpo I'naBHBII KOMIIOHEHT KJIETKH. OKpYKEHO Perynupyet Bce mpoLecchl B KIETKE.
JIBYXCJIOMHOM OPUCTOM sIAECPHOM ObecneunBaeT nepenavy
MeMOpaHoii. 3aroHeHO KapHOIIa3MOM. HACJIEICTBEHHON HH(DOPMAIUH.
Conepxut JHK B Buge xpomocom Uucno XxpoMOCOM MTOCTOSIHHO IS
(xpomaTuHa) Kkaxaoro Buga. ObecnieunBaet

perukanuio JIHK u cunres PHK

SAnpeiiko Temuoe oOpa3oBaHue B sape, OT Mecto oOpa3oBaHus pubocoM
KapuOIlIa3Mbl HE OT/IEJICHO

Opranesisl BripocTbl IuTOIIIa3MBI, OKPYKEHHBIE OObecrieunBarOT ABIKCHUE KIIETKH,

JBUKCHUS MeMOpaHoii yajaeHue YaCTHUeK MbUIN

Pecunuku (MepuaTeNbHbIN ANUTENINN)

Krytuku




Tema :OBMEH BEIHIECTB 1 DHEPI'MHU B KJIETKE

ITOHATHA

XAPAKTEPUCTHUKA

OOMeH BeeCcTB U YHEPTUH.
MeTtabonuzm

COBOKYIHOCTh peakliMii CUHTE3a U pacnaia, IPOTEKAOLIUX B
OpraHu3Me, CBA3aHHBIX C BbIICIEHUEM WUJIH MOIJIOIIEHUEM SHEPIUU

DHepreTU4ecKuii OOMeH.
Karabomu3m. JluccumMumsmms

Peakiuu pacnaga u OKMCIEHUS] OPraHMYECKUX BEILIECTB, CBSI3aHHbBIE C
BBIJICJICHUEM YHEPTUU U CUHTE30M MOJieKyl ATD

ITnacruueckuii oOMeH.
AHa00IM3M. ACCUMMIIALIUA

COBOKYITHOCTh peaKiiii CHHTE3a OPraHNYECKUX BEIECTB,
COIPOBOMKAAIOIIUXCS TOTJIOIIEHUEM PHEPTHH 3a CUET pacnajia
Mosiekysn ATO

[TepBuuHBIil cCUHTE3
OpraHUYEeCKUX BELIECTB

®orocunres. [Ipouecc, mpoTekaronyii B paCTeHUSIX 3a CUET IHEPTHU
COJIHEYHOTO cBeTa. M3 HeopraHm4eckux BEUIECTB YIIIEKUCIOro ra3a
— MPOUCXOJIUT CUHTE3 OPraHUYECKUX BEUIECTB

ATOD OcHOBHOE BEIIECTBO B MpoIlecce 0OMEHa BEIIECTB, B KOTOPOM
3aracaeTcsi SHeprus, BbLACIISIONIASACS IPU PACIa/ie U OPraHUYECKUX
BeulecTB. B npoueccax cunresa monekyinsl AT® paszpymatorcs, a
SHEpPTHUsl, 3al1aC€HHAs B HUX, PACXOYETCSl HA CUHTE3 HOBBIX
OpPraHn4YCCKUX BCIICCTB
OBMEH BEUWLECTB U 3HEPIrvmn
J BbicokOMOnekynspHsie
i { OpraHuyeckue sewecTsa ' i
| | | ~
, | 3HepreTuyeckui
2 | obmen
nnacTuyeckum i
obmeH "# ATO <«— E—» Q
‘ i
3 HuakoMonekynspHbie ; J
| OpraHuyeckve u HeopraHuyeckve |l ¢——
[; Beulecrsa ;*—> CO2, H20, NH3

E — obuwas sHeprus, soigensemas B npouecce 3HepreTu4eckoro obmeHa.

Q — Tennosas aHeprus.

KoHeuHble NpoaykTel pacnana — soaa, yrnekucnsiii ras, COEMHEHUS aMMuaKka.

SHEPTETUYECKHWIA OBMEH

1. IToArOoTOBUTENBHBIN 3Tal — PaCIICIUICHUE
BBICOKOMOJIEKYJISIPHBIX OPTaHUYECKUX BEILECTB J10
HHU3KOMOJIEKYJISIpHBIX. Peakuuu ruiponmnsa.
[Ipouecc nmporekaer B MUIIEBAPUTEIILHOM TPAKTE,
a Ha KJIETOYHOM yYpOBHE — B JIM30coMax. Bes
SHEprus MOJArOTOBUTEIBHOIO 3Tara PacXoayeTcs B
BHUJE TeIlIa

benku + H20 amuHOKHCIOTHI + Q

Kupsl + H20 rnuuepus + xupHble BbICILINE
KHUCIIOTHI + Q

[Tonmucaxapast + H20 rmroko3a + Q (Kpaxwmann,
TJIMKOTEH)

II oramn. ['mukonu3 — OGeCKUCIOPOAHBIN AT,
MPOTEKAET B UTOIIa3Me

Yacte sHepruu 3anacaercs B Bujae ATO
Mono4yHokucI0e OpoKeHue

CrnuproBoe OpokeHHe

C6H1206¢—>2C3H6O3
2 ATO

CeH 1,06 r—’ 2C,HsOH+2CO,

N AT




111 »Tan. buonorndeckoe OKHCIICHUE, JbIXaHUE,
MPOTEKAET IPU Y4ACTHHU KUCIOPOAA.

Wnetr B MUTOXOHAPUSIX.

B matpukce — obpaszosanue CO,.

Ha kpucrax — okucnenue Bogopoaa, 00pazoBaHue
Bojkbl, cuHTe3 ATD

2C5H¢O5 + 6CO, | ’ 6CO, + 6H,O
36 ATD

Ob1iee ypaBHEeHUE

CeH 2,06 + 60, | ’ 6CO, + 6H,O
38 ATD

@OTOCUHTES
fipoLiecc xapakTepeH AN\ PacTeHuin, NPOoTeKaeT 8 xJloponnacrax.
ConHeyHblit caeT H20 CO2
v v
CsaeTtoBas daaa 1
02 «——— DoToNM3 BOAsL, cuHTes ATD ‘
{ Ha rpasax xnoponnacrtos ‘
i = L
| H ATaw 4 [
TemHogas daza '
| Duxkcauus yrnepoga mokosa
j CuHTes rioKo3sl B CTDOME XN10pONNacTos i CeH 1208
Cxema
. 1
ConHeyHbit — 0
CseT _ / -
; 2¢€
) ( - HQO » 2H+ -
* J 1 2 AN®
Mewmbparia 1 | Al
TMnakouaa ¥ v l
Xnopodwnn —» 28 —» | —>» E 1
= I
Ctpoma xnoponnacra HAODY 5 HAL®D-2H v
2ATD

B cTpoMe xnoponnacTtoB NPOTeKawT UWMKNWMYecKue peakuuu, B pesynstate KOTOpbIX

obpasyeTcs rnoKo3sa:

6CO, + HAD2H + 2AT® ————» CgH120p + HALD* + 2A0D

O6uwee ypaBHeHue
CONHEeYHbIN cBeT

6C0O; + 6H20

—» CgH120 + 602




TEHETUYECKHHA KO/

CBOUCTBA

XAPAKTEPUCTUKHU

Konx tpumieren
Kox oqno3zHauen
Kon BeipoxneH

Konx ynusepcaiien
Kon nenpepoiBeH

Kaxx10if aMHHOKHUCIIOTE COOTBETCTBYET COUETAHUE U3 3-X HYKJIEOTUIOB
Kax b1l TpUIUIETHBIN KO COOTBETCTBYET TOJIBKO OJTHOM aMHUHOKHUCIIOTE
Kaxxgass aMMHOKHCIIOTAa UMEET OoJiee, ueM 1 Koz

Hanpuwmep, niis rmuuuna cymectByeT 4 koga: LIITA; LI ; LILIT; TILILL.
B ocHOBHOM aMHMHOKHCIOTBI HIMEIOT 2-3 Koda

Bce xuBbIc OpraHu3Mbl UMCHOT OHHHaKOBBIﬁ KOJ aMHUHOKHUCJIOT
Mexny KofaMu HET IPOMEXKYTKOB.

Bcero 64 xona; u3 HUX 61 — CMBICIIOBOI1, TO €CTh COOTBETCTBYET
aMHUHOKHCIIOTaM; a 3 KOoJla — CTOII-KOJIbl, KOTOPBIE HE COOTBETCTBYIOT

l. AHK

TPaHCKPUNUMUA B aape

BMOCUHTES BEJIKA

» cuHTe3d uPHK.

Il. UPHK =

TPHK 4+ amMuHOoKMcnoTa

TpaHCcNsauus B LUTOMNIasMe
Ha rpanynapHon 3MC

4

» cuHTes b6enka

— -+ pubocombl




OTAIIbI

XAPAKTEPUCTHUKA

I. Tpanckpunuys

II. Tpancnsus

1. OGpa3oBanue
KOMILIIEKCa
pubocoma — TPHK

2. AKTUBHpOBaHUE

AMHMHOKHUCIOT

3. CoOCTBEHHO
cuHres Oenka

4. OkoHYaHue
CUHTE3A

I. buocuntes Beex BunoB PHK nHa matpune JIHK. IIporekaer B siape B
cuHTeTH4ecKyto (ha3y. Cunres umer Tosbko Ha ogHoi nernu JJHK. B 3aBucumoctn ot
reHoB cuHTe3upyrores paznuunabie ”PHK u 61 paznosuanoctu TPHK,
cooTBeTCTBYIOIME 20 aMUHOKHUCIIOTaM

II. CunTes monunenTUAHBIX Ienel Oeka, OCyIecTBIsIeMblid Ha pudoocomax, ”PHK
SIBJIICTCSL IOCPETHUKOM B Tepenade nHpopmamuu o CTpyKType Oenka

1. Ilpoucxomaut coequnenne nPHK o 2-ms cyObennHrIIaMn puboCcoMbI 1
o0pa3oBaHKe KOMILIEKCA

2. Kaxxnast amuHokucinora coeaunsiercst co csoerd TPHK, anTuko01 koTopoi
cootBercTByeT KojoHy UPHK. IIpucoennnenue uner 3a cuetr s3nepruu AT®, TPHK
MEPEHOCUT AMUHOKHUCIIOTHI K MECTY CHHTE3a Ha PUOOCOMBI

3. TPHK ¢ amMmuHOKHMCIIOTaMU 110 IPUHIUITY KOMIUIEMEHTAPHOCTU COEAUHSIIOTCS C
uPHK u Bxozsar B pubocomy. B nmentuaHOM HEHTpE MPOUCXOAUT OCBOOOKICHHE
amuHOKuCIIOTHI OT TPHK 1 06pa3oBanue nenTuHoOM CBSI3U MEKTY MPEABIIYIICH 1
nocnenyrouen amuHokuciioto, ”PHK kaxnapiil pa3 npoaBuraercsi Ha OJIMH
TpuIuieT, BHOcs B pubocoMmy TPHK ¢ amunokucnoroii, a BeiHocs cBoboanyto TPHK

4. Cunres 3akanunBaeTcs, koraa Ha nPHK naunnarorcs 0eccMmbIciieHHbIE KOAOHBI
(mabop 3-x cron-koaoB). Pubocomsel cockakuparot ¢ ”PHK u pacnagarorcs Ha 2

Tema :PASMHOKEHUE U UHINBU/IYAJIBHOE PASBBUTHUE OPTTAHU3MOB

"KU3HEHHBIN ITAKJI KJIETKHA




CTAJIN )XU3HEHHOT O
LIAKJIA

XAPAKTEPUCTUKA

I. UaTepdaza

[lepuona BpeMeHH B )KM3HEHHOM IIUKJIE MEXIY 2-Msl JCJICHUSIMU KIIETOK.
Nnyt cunres 6enka, cuare3 PHK, permukanus JIHK. IToaroroBka kineTku
K JIEJICHUIO

II. Jlenenue KIETKH — MHUTO3

ITpouecc oOpazoBaHus 2-X TOUSPHUX KIICTOK, HICHTHYHBIX HCXOIHOM
MaTepuHCKOU KieTke. 2n [J 2n + 2n wim n [J n + n.

XapaxTepeH A BceX THIIOB TKaHEW U U1 BCEX OPraHU3MOB,
oOecrieurBaeT BO30OHOBJICHUE KJIETOK B MpoLecce UX cTapeHus. JIexuT B
OCHOBE 0€CII0JIOr0 pa3MHOKEHHSI OpraHH3Ma

III. Mei103 — penyKImoHHOE
JIEJICHUE KIETKU

XapakTepeH ISl )KU3HEHHOTO ITUKJIA TOJIBKO MOJIOBBIX KJIETOK U
CropooOpa3oBaHus y pacTeHuid. V3 NCXOHON MATEPUHCKON KICTKU
oOpasyercst 4 raMeThl — KJIETKH C HAOOpOM XpOMOCOM B 2 pa3a
MCHBIIIUM, YeM B HCXOTHOM.

Junonnneiit [ rarmonaseiid. 2n [ n+n+n+n (4 rameTs)

AEJEHUE KJIETKH

®A3bI MUTO3 MENO3
AEJIEHWA 1 IEJIEHUE 11 IEJIEHUE
[Tpodaza XpOMOCOMBI XpoMOCOMBI cCIUpaIU3yroTCsA.  |MOXKeT OTCyTCTBOBAaTh WM
CIIUPAIMU3YIOTCA, ['oMon0rnYHBIE XPOMOCOMBI  [IPOTEKAET UJIEHTUYHO
YTOJILAKOTCSA, COCTOST U3 |COCIUHSIOTCS OTIApHO — muto3y. K nenenuto
2-X CECTPUHCKUX KOHBIOTUPYIOT U IPUCTYNAIOT 00€ KIETKH
xpoMmatua. AnepHas 0OMEHHMBAIOTCS HICHTUYHBIMU |OJTHOBPEMEHHO
MeMOpaHa pacTBopsercs, |ydactkamiu. [Ipoucxomut
00pa3yroTCsl HUTHU BEPETEHA [KPOCCUHTOBEP. XPOMOCOMBI
JIeTeHUs YTOJIIAOTCSA, iAepHas
MeMOpaHa pacTBOpsIEeTCA,
o0pa3yeTcst BEpeTeHO JeNIeHHs.
®da3a gIuHHEE, YeM B MHUTO3¢
Meradaza XpOMOCOMBI ['omonornynsie xpoMmocoMbl  |CxX0AHA ¢ MUTO30M
BBICTPAUBAIOTCS B MONAapHO BBICTPANBAIOTCS HAJl
IUIOCKOCTH 3KBaTopa. HUTH (M oA MioCcKOCThIO SKBATOP
BEpEeTEeHAa JCJICHUS
COEJIMHEHBI C
LHEHTPOMEPAMHU
Amnadaza LlenTpOoMepEI aenarcs, K K nomocam kieTku IIpouecc cxoxeH ¢
MOJIF0CAaM PACXOIATCS pacxoasrtcsa ['omonoruunbie MHTO30M
CECTPUHCKHE XPOMOCOM,  (XPOMOCOMBI, COCTOSIINE U3 2-X
CKOJIBKO OBLIIO B UCXOJHOM |cecTpuHCKuX xpomaTua. Habop
MaTEpPUHCKOMN KIIETKE XPOMOCOM Y Ka)/10T0 IOJIr0ca
B 2 pa3a MEHBIIE, YEM B
ucxoaHoM kierke. [Ipoucxonur
NETVKITU YA




Tenodaza

Jlenutcs muToIia3Ma u Bce
€e OpraHeJUIbl, B CepeInHe
KIIETKU oOpa3yercs

OO6pa3yroTcs 2 KISTKA Wi 2
A1Ipa ¢ TarIonIHBIM HabopOM
xpomocoM. Kietka npucrynaer

OO6pa3yroTcs 4 KIETKU-
rameTsl (CIIOpHI y
pacTeHuii) ¢ TarIouAHbIM

nepeTsikka, hpopmupyercs ko Il nenenuro
SJIpO, BOSHUKAET 2
JIOYEPHUE KIIETKHU,
MOJIHOCTBIO HJICHTUYHBIE

HCXOJHON MaTepUHCKOM

HabOPOM XpOMOCOM

PA3ZBUTHUE ITOJIOBBIX KJIETOK Y JKHUBOTHbIX

[IPOLIECCBI,
[TPOTEKAIOIIME B 30HAX

CIIEPMATOI'EHE3 OBOI'EHE3

30Ha pa3MHOXKEHUS.
MHorokparHoe ieneHue
KJIETOK. MUTO3

Knerku oBorennoi tkanu. OBorunuu (2

n)

Kiterku cnepmaroreHHou
TkaHu. CriepMaToroHuu (2 n)

30Ha pocra.

VYBennueHue pazMepa KIeTKH.
Y ABOEHHE XPOMOCOM.

Cuures Oenka

CnepmatonuT I mopsinka
1 xnetka (2 n)

Osouut I mopsizka
1 knerka (2 n)

3ona co3peBanus. [lenenue
kineTku. Meitos 1. Jlenenue
KieTku. Meiios 11

2 kneTku (n)
Cnepmaronutsl I mopsiika
4 xnetku (n)

Crnepmatuibl (raMeThl)

4 cnepmaro3sousa (n)

2 xietku (n) 1 kpynHas +1 menkas
Ogonurtsl 11 mopsinka

1 siiniexneTka (n) u

3 MEJIKMX HalpaBUTEIbHBIX TeJbla (1)
(rameTsr)

PA3BUTHUE 3APOABIIIA

OHHOI[OTBOpeHI/Ie — HPOLECC CIUAHUSA MYIKCKUX U JKCHCKHUX ITOJIOBBIX KJIICTOK U O6paBOBaHI/Ie 3UTOTHI.

IMEPUObI XAPAKTEPUCTUKA TTPOLIECCA
PA3BUTU A
3urora Ono10TBOpEHHas sIMIIEKIIeTKA ¢ IUIUIONIHBIM HabopoM XpoMocoM (2 n)
bnacryna MHuorokpatHoe apoosienue 3urotbl. O6pazoBaHue OJHOCIOWHOTO MHOTOKJIETOYHOTO
3apoJibIIlia C MOJOCTbI0 BHYTPU
lactpyna BrsunBanue 6mactynsl. O6pa3zoBaHue ABYX 3apOBIIIEBBIX JINCTKOB: IKTOJAEPMBI
sHTOAEpMBI. OOpazoBaHKe BTOPUYHOM MMOJIOCTH. 3aKIajKa TPEThEro 3apOAbIIIEBOrO
IIUCTKA
Heiipyna OO6pa3oBaHue HEPBHON TPYOKHU M TPEX 3aPO/BIILIEBBIX JTUCTKOB: IKTOJAEPMBI, S3HTOJIEPMBI,
M€301E€PMBI
Opranorene3. |Hadano pa3BuTus TKaHEl U CUCTEM OPTaHOB. DKTOJAEpMa— pa3BUTHE KOXKHU, HEPBHOMU
PazBurtne CHCTEMBI, OPraHOB UyBCTB. Me30/1epMa — pa3BUTHE CKEJIETa, MBIIIII, CEP/ILa,
iosa KPOBEHOCHOH CUCTEMBI U KPOBH, TIOYEK, MTOJIOBBIX OPraHOB. DHJ0JepMa — pPa3BUTHE

MUIIEBAPUTENLHON CUCTEMBI, TIEYCHH, TI0OHKETYI0YHON JKEJIE3h], JIETKUX

Tema :I'EHETUKA




I'eneTnxka—>oT0 HayKa 0 3aKOHOMCPHOCTAX HACIICACTBCHHOCTHU U U3BMCHUYNBOCTHU OPraHU3MOB.

T'€HOB

TEPMUHBI OIIPEJEJIEHUA

I'en VYuacrok mosekynsl JJHK, oTBeTCTBEHHBIN 3a MPOSIBIICHUE OJIHOTO ITPU3HAKA U
CUHTE3 OIpE/ICIICHHON MOJIEKYJIbI OesKa.
I'en —> Genok > PU3HAK

['omonoruynsie [TapHble XpOMOCOMBI, OJMHAKOBBIE IO (hopMe, BETHMUHUHE U XapaKTepy

XPOMOCOMBI HACJICJICTBEHHOW MH(OpMaLIUU

AJenbHbIE TEHBI I'enbl, pacnosio;KeHHBIE B OJIHUX U T€X K€ MECTax (JIOKycax) FOMOJIOTHYHBIX
XDOMOCOM

AJbTepHATUBHbBIC [TpoTHBOMONIOKHBIE KaUeCTBA OJJHOTO MPU3HAKA, TeHA (Kapue U ToIyOble Tasa,

IDU3HAKU TEMHEIC U CBETIBIC BOIOCEI)

JloMuHaHTHEIN [Ipeobnanarontuii Mpu3HAK, MPOSBIISIOIIMICS BCETIa B IOTOMCTBE, B TOMO- U

IDU3HAK/A) reTeNO3NTOTHOM COCTOSHUN

PeneccuBHbIi [TonaBnsiemMplil NpU3HAK, IPOSIBIIAIOIIUIACSA TOJIBKO B TOMO3UTOTHOM COCTOSIHUU

npu3HaK(a)

I'omo3urora 3urora, uMeroIIas OAMHAKOBBIC aJIJIeNId OJIHOTO reHa (AA, aa)

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

deHoTun COBOKYITHOCTh TPU3HAKOB M CBOMCTB OpraHU3Ma, MPOSIBISAIOLIASACS [IPU
B3aMMOIENCTBUMN T'€HOTUIIA CO CDENON U MEHSIOINIAACS B IINOIIECCE KUIHU B

I'enoTun COBOKYITHOCTB HACJIEICTBEHHBIX MTPU3HAKOB, MOMYYEHHBIX OT poauTeneii. Habop

3AKOHOMEPHOCTHU HACJIEACTBEHHOCTH

Ycnosuble 0603HaueHus: P — poaurenu, F — nokonenue (1eTH), T — rameTsl, Ipu3Haku, A, B —
JIOMUHAHTHBIC MPU3HAKU; a, B — PEIECCUBHbBIC

TUIT CXEMA CKPEIIMBAHUA 3AKOH. ABTOP
CKPEIIMBAHUMA
I. Mouorubpun — sto P AA X aa I. 3akon enHOOOpa3us MEPBOTO
CKPEILHMBAHUE I10 ‘ 5 nokonenus (I'. Mennens)
OJIHOM mape v v [Ipu ckpenBanum 1ByX ocodeit
IIPU3HAKOB. d A - C IPOTUBOIIOJIOKHBIMU
A - MIpU3HAKaMH B [IEPBOM
Fy Aa

1. IIpn nonuoMm
JTIOMUHUPOBaAHUHU
MPOSIBISETCS TOJIBKO
JIOMAHAHTHBIN
MPU3HAK.

2. Ilpu HenoaHOM
JOMHUHHUPOBAHUN
MPU3HAK UMEET
cpenHee
(IpOMeXyTOYHOE)
3HAYCHHUE MEXTY
JOMUHAHTHBIMH U
peLeCCUBHBIM

CkpewwmBaHue rimbpuaos

P Aa X Aa
(
v v
r A, a A, a
F2 AA 2Aa @ aa
3 - 1

npuv NONHOM OOMUWHWUPDOBaHWW.

| F2 AA ' 2Aa : aa

1 < 2 : 1

NPy HenonNnHOM JOMUMHMDOBaHWUW.

TTOKOJICHUH BCE TUOPUIBI
OJIMHAKOBHI M TTIOX0KH Ha OJTHOTO
U3 POAUTEIIEH.

II. 3akoH pacuienieHus
(I''Mennenn)

[Tpu ckpenuBaHUU THOPHIOB

1 mokoeHus BO BTOPOM
TTOKOJICHUHU HAOJI01aeTCs
paculerieHle B COOTHOILIEHUH
3:1 no penoTuny




II. urubpumnoe —
3TO CKPEIIUBAHUE TIO
JIBYM Tapam
MIPU3HAKOB

AABB X aass
|
v
AB ] as
AaBs

CkpewmBaHue rubpunos

AaBs X AaBs
| |
4 Y
r AB, As, aB, aB AB, As, aB, aB

3aKkoH equHO00pa3us

I mokonenus cobmoraeTcs.
III. 3akOH HE3aBHUCHMOTO
HacyenoBaHus npusHaxos (I
MeHnens)

[Ipu ckpemBanuy ruOpUIOB
I nokosieHus Mo AByM napam
MPU3HAKOB HACJIEI0OBaHUE TI0
Ka)XJIOW TTape NPU3HAKOB HJIECT
HE3aBUCHMO JIPYT OT Jpyra
00pa3yroTCs YeThIpe
(eHOTUIHYECKUE TPYIIIHI C
HOBBIMHU COYCTAHUSIMH.
Pacmerienue no gpenoruiry
9:3:3:1

F, |AB AB aB aB
AB | AABB AABB AaBB AaBs
AB | AABs Aass AaBB Aass
AB | AaBB AaBe aaBB aaBs
AB | ABBB Aape aaBB aaBB
9A B :3A BB:3aaB : laams
III. Amammsupylomee | || BapuanT Ecnu npu ckpelmuBaH|U 0COOH ¢
— 9TO CKpelLIBaHNe JIOMUHAHTHBIM MTPU3HAKOM C
ocobu ¢ P A? X aa perecCUBHON TOMO3UTOTHOM
JIOMUHAHTHBIM | ; 0CO0BIO MOJTYYEHHOE TOTOMCTBO
(heHoTHUIIOM C 0COOBIO v v €AMHO000pa3Ho, TO
C PELUCCUBHBIMU r A ? a aHaM3upyemas ocoob ¢
pU3HAKAMU \\\\ e JIOMHHAHTHBIM TTPU3HAKOM
(roMO3HuroTOM) IS Fi - Aa - romMo3urotHa (AA)
OTPCACTICHUA eanHoobpasue
TeHOTHUIa 0co0u ¢ A? = AA
JTOMHHAHTHBIM
MPU3HAKOM Ecnu npu ckperuBanuu ocoou ¢
JIOMHHAHTHBIM ITPU3HAKOM C
Il BapuanT PELleCCHBHOI TOMO3HUTOTO
MOJTyYEHHOE MTOTOMCTBO JIAaeT
A? X aa pacuierienue 1 : 1, To
' aHaIM3UpyeMas 0co0b ¢
i v JIOMUHAHTHBIM TTPU3HAKOM
r Aa ? a reTepo3uroTHa (Aa)
Fq 1 Aa 1 aa
pacuienneHue

A? = Aa




IV. Cuenmnennoe

Bea kpoccuHrosepa

3aK0H CIIEIUICHHOI'O

HacjenoBaHue — 310 | F-  Aa BB X aasB HAaCJIeJOBaHHS TCHOB,
HACJIEJOBAHUE A B a B HaXOASIINUXCS B OJTHOU
IIPU3HAKOB, =— xpomocome (T. Mopran)
PaCIIOJIOKCHHBIX B I'enn1, HaxoAIIMECS B OJHOM
OJIHOH XpOMOCOME r AB, as as XpPOMOCOME, HACIEAYHOTCS
COBMECTHO, CLIEIIJIEHO
F1 1AaBs laasB CueniieHre reHOB MOKET
50 % 50 % HapyllaTbcs B pe3yJibTaTe
Mpw KpoCCUHroBepe Kkpoccunrosepa. Konnuecto
P. AaBs X aass KpOCCBEpHBIX 0co0eii Bceria
3HAYUTEJIBHO MEHbIIIE, YeEM
A B & 8 KOJIMYECTBO OCHOBHBIX 0CO0€H
_a B a 8 (T. Mopran)
l ! !
Ly |
\‘ A B |
.1 5 X 8 |
J
| A B 1
{ a B |
; J
Y Y 4
AB, aB, As, aB as
F1 AaBs —42 %
aase —42 %
Aase — B8 %
aaBe — 8%
V. I'eneruka nmomna | BapuauT ITon opranusMa omnpenensercs
[Ton onpenensercs COYETaHHEM I0JIOBBIX XPOMOCOM.
HaJIM4ueM Iapbl Q XX X XY O ITon, cogeprkamuii ONMHAKOBBIE
ITOJIOBBIX XPOMOCOM. ] j I0JIOBBIE XpOMOCOMBI (XX),
Bce ocranbHble napbl v o Ha3bIBAETCSl TOMOTAMETHBIM, a
XpOMOCOM B r X X, Y pa3IMYHbIE MTOJOBbIE XPOMOCOMBI
KapuoTHIIE F XX XY (XY) — rereporaMeTHbIM.
Ha3bIBAIOTCS Ty —— I'ereporamernsie ocobu
ayTocoMaMu ' 00pa3yloT J1Ba TUIA TaMeT. Y
1:1 OO0JIBIIMHCTBA OPraHU3MOB
Il BapuanT (MJIEKOIMTAIOIIHUX,
am(puOuii, penTHIINA, MHOTHX
? XY X XX O 0€CII03BOHOYHBIX ) KEHCKUHN TIOJ
J ; TOMOT'aMETHBIH, a MyXCKOH —
v | v rereporameTHslii (I BapuanT)
r X, X VY nTHLl, HEKOTOPBIX PhIO,
- XX XY 0abouek reTeporaMeTHbI CAaMKH, a

CooTHOLWEeHWe NoNoB

1:1

TOMOT'aMETHBI CaMIIbI

(II BapuanT)

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




ill BapuanT

? XX X XO o
4 b 4
r X 3. Q@
| F X X : XO
CooTHoweHue Nnonoe
i

VI. HacnenoBanue
MIPU3HAKOB,

CHCIVICHHBIX C ITOJIOM.

IIpu3Haku, reHbl
KOTOPBIX
JIOKaJIU30BaHbI B
MOJIOBBIX
XpOMOcCOMax,
HAa3bIBAOTCA
CUEIJIEHHBIMHU C
I10JIOM

r e > S
F X X, X X* — HOcuTEenb
XY, XY — nposBreHue
npuaHaka

-4

X XY O
|
|

A 4
X, ¥
* — HOCcuUTEesNb
XY — HOopwma

%

-
% X <

Ecnu ogna n3 X xpomocom
COJIEP/KUT PELIECCUBHBIN I'EH,
ONPEIEIAIOINN TPOSIBICHUS
AHOMAJIbHOTO NTPU3HAKOM
SIBJISIETCS KCHILMHA, a IPU3HAK
MIPOSABIIAECTCS Y MY>KUUH.
PeneccuBHbIN pU3HaK OT
MaTepel NEPENaeTCsl CHIHOBBSM U
MIPOSIBIISIETCS, @ OT OTLIOB
IIEPENAeTCs 10YEPsIM.
[Ipumepom HaciienoBaHus
IIPU3HAKOM, CLCIIJICHHBIX C
IIOJIOM Y YE€JIOBEKA, ABJISIETCS
reMopuiIns 1 JaJIbTOHU3M




3AKOHOMEPHOCTHU UBMEHYNBOCTHU

HEHACJIEJCTBEHHA U3MEHUYMBOCTDH

HACJIEACTBEHHA S N3MEHUYMBOCTD

1. I3amenenue penoruma 1. I3MeHeHue renotumna

2. VI3MeHeHusl He HaclIeIyl0TCsl 2. I3MeHeHus HacleyroTcs

3. HocsT MaccoBblii XapakTep 3. HocaT uHauBUAYyalbHBIN XapaKkTep

4. IpucnocoburenpHbIC 4. He 3aBUCHMBI WU BPEIHbI

5. HocsT mocTeneHHbIi XapakTep 5. Ckauko0o0Opa3HbI

6. CriocoOCTBYIOT BBKUBAHUIO, TIOBBIIIAIOT 6. Moryt npuBecTy K 00pa30BaHUI0 HOBBIX
YKU3HECTOUKOCTD MONYJISALMM, MPU3HAKOB WM THOETU OPraHu3MOB

7. I3MeHeHust aIeKBaTHBI YCIIOBUSIM CPEJIbI 7. I3MeHeHus He aIeKBaTHBI YCIOBUSIM CPEIb

8. IlpuBoauT K 0Opa30BaHUI0 MOAU(PUKAIII

8. IIpuBoIuT K 0Opa30BAHHUIO
a) KoMOMHaIuM, 6) MyTanun

9. MoaudukanroHHas U3MEHYNBOCTh — 3TO
U3MeHeHHe (eHOTHIA KaK peaklys Ha
M3MEHEHHUE CPEe/Ibl, IPOUCXOSILEE B IPEaesiax
HOPMBI peaKIuH.

Hopwma peakium — 310 npeaen n3MeHYHMBOCTU
IpU3HAKA, 00YCIOBIEHHBIA T€HOTUIIOM.
Hopwma peakiiuu npu3Haka MOKET ObITh
HIMPOKOH (ITACTUYHBINA PU3HAK) U Y3KOM.
Momudukarmm 00pa3yroT BapUallHOHHBIN P
— PsIT ”3BMEHUYMBOCTH NPU3HAKA B Mpeienax
HOPMBI peakluy OT HauMEHbILIEH 10
HauOoJIbIIeH BEJIMYUHBI

9. KomOuHaTHBHAg U3MEHYUBOCTH — 3TO
MOSIBJIECHHE HOBBIX KOMOMHALIMI I'€HOB U
IIpU3HAKOB. MICTOYHHMK — 110JIOBOM IIpoLecc,
Clly4aiiHble KOMOWHAIIUU HETOMOJIOTHYHBIX
XPOMOCOM, KPOCCUHTOBEP

I'paduueckoe BeIpakeHUE XapaKTepa
M3MEHUYMBOCTH IIPU3HAKA HA3bIBACTCS
BapHallMOHHOM KprBOM. OHA OKAa3bIBAET pa3zMax
BAapUaLlMK U YaCTOTY BCTPEYAEMOCTH IIPU3HAKA

10. MyTanuu — 3T0 HacjaeICTBEHHbIE H3MEHEHUS
reHoTuIa

Tunel Mmyraumi:

a) ['eHHBIe — M3MEHEHUs HYKJIEOTH Ia B MOJIEKYJIe
JIHK, npuBoasmue k 06pa30BaHUI0 aHOMAJILHOTO
reHa — PU3HaKa.

[Tpumep: remoduinsi, CEprIOBUIHOKIETOUYHAS
aHeMusl.

0) XpoMOCOMHBIE — U3MEHEHHE CTPYKTYPbI
XPOMOCOM.

1. [leneHns — notepsi y4acTKa XpOMOCOMBI.

2. TpaHcnokalus — MepeHoC YacTh XPOMOCOMBI Ha
ApYyTy*o.

3. HBepcust — MOBOPOT y4acTKa XpOMOCOMBI Ha
1800.

4. QyOnukanusi — yJBOEHHE F€HOB B
OIPEEIIEHHOM Y4aCTKE XPOMOCOMBI.

B) ['eHOMHBIE MyTalluu — U3MEHEHUS Yncia
XpPOMOCOM.

[Tonuniaonaus — KpaTHOE yBEIHUYEHUE
rarioniHoro Hatopa (3n, 4n u T.1.). Yame
BCTPEYAETCS y PACTECHUM.

AHeymonus (reTeporionIus — U3MEHEHUE
XpPOMOCOMHOTO Habopa Ha 1, 2 XxpoMocoMbI — 2n +
1, 2n - 1. BcTpewaercs y pacTeHUI U )KUBOTHBIX
IIpumep: y yenoseka BcTpedaercs 47 XpOMOCOM B
nojoBoit nape (XXX, XXV) unu B 21 mape —
cunapoM [layna




XPOMOCOMHA4A TEOPUSA HACJIEACTBEHHOCTHU (MOPI'AH)

p—

. Enuauiieli HaciencTBeHHOM HHGOPMAITUU SBISETCS I'eH, JJOKAIM30BaHHBIN B XPOMOCOME.

2. I'eHbl B XpOMOCOMax pacrojararoTcs JMHEHO. ['eHbI B mpeaenax oqHOM XpOMOCOMBI 00pa3yrOT
TPYIIY CLETUIEHUS U HACJIEAYKOTCS COBMECTHO.

. CuerieHre TeHOB MOKET HApYIIAThCA B pe3yJIbTaTe KPOCCUHTOBEPA.

4. T'eHbl, pacroyiOxKEHHbIE B HETOMOJIOTHYHBIX XPOMOCOMAX, HACJIEIYIOTCS HE3aBUCUMO JPYT OT JApyra u

00pa3yroT pazInyHble KOMOWHAITUH.

|98)

3AKOH I'OMOJIOTMYECKHX PSIJIOB HACJIEJICTBEHHOI N3MEHYUBOCTH (H. U.
BABIJIOB)

BI/IIH)I " pOJbl, TCHCTHYCCKHU 6JH/13KI/IG, XapaKTCPUIYIOTCA CXOAHBIMU pAdaMU H&CHGHCTBGHHOﬁ
HU3MCHYHNBOCTH.

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

B HUACAIBHBIX HOIMYIISINUAX COOTHOUIICHUEC IT'CHOTUIIOB AA, aa, Aa U3 MOKOJIEHUS B IOKOJICHUE
0CTaeTCs MOCTOSTHHBIM. YacToTa aJlIeNIbHBIX TCHOB A, a B MMOMYJISIIUYU ONPEASsSeTCs 1Mo popMyIie:
ptq=1 p2+2pq+q=1
TAC p — 4acToTa BCTPEYAaCMOCTHU I'CHA A, (q — 4acToTa BCTPEYaCMOCTU I'CHA a

Tema :OCHOBBI CEJIEKIIUHN



Cenexnus — 3TO HayKa O BBIBEJICHUU HOBBIX M COBEPIICHCTBOBAHUH CYIIECTBYIOIIMX TTOPOT
JIOMAIITHUX KUBOTHBIX, COPTOB KYJIbTYPHBIX PACTECHUI U IITAMMOB MUKPOOPTaHU3MOB, OTBEUYAIOIINX
MOTPEOHOCTSIM YeJIOBEKa M OOIIECTRA.

OCHOBHBIE METO/1bl CEJIEKIINHN

METO/IbI

CEJIEKIIS PACTEHUN

CEJIEKIIMA XKMBOTHBIX

1. ITonGop poaUTENBCKUX Tap

Pactenus nogbuparorcs 1o
MeCTy HPOHUCXOXKICHUS U
XO03sICTBEHHBIM MTPH3HAKAM

JKuBoTHBIEC TOIOMPAIOTCS TIO
IKCTEPhEPY U XO3AUCTBECHHBIM
pU3HAKaM

2. I'nbpunuzanus —
HCKYCCTBEHHOE CKPEIIUBAHUE
Pa3IMYHBIX 10 MPHU3HAKAM
oco0Oel ISl BLIABICHUS
XapakKTepa HaclleIOBaHUS
MIPU3HAKOB U IMOJTYICHHUS
Ka4yeCTBEHHO HOBBIX
COYETaHMUU NTPU3HAKOB

Nubpuguar —
OJIM3KOPO/ICTBEHHOE
CKpeLIMBaHue, IPU KOTOPOM
OOJIBLIIMHCTBO MTPU3HAKOB
nepexoauT B ' oMo3uroTHoe
COCTOSIHUE

AyTtOpuauHr —
HEPOJICTBEHHOE
CKpElLIMBaHUE, OTAAJICHHAS
rUOpUIU3aIHS, TTO3BOJISIFOIIAs
COEJIMHUTH B OJTHOM
opraHu3me

LIEHHbIE IPU3HAKHU pOAUTENEH

I'eTeposunc — morHOE
pa3BUTHE TPU3HAKOB Y
rUOPUI0B, IOTYYSHHBIX MTPU
CKpEILMBAHUU 0CO0EH IBYyX
YHUCTBIX JIMHUU

CopT — UCKYCCTBEHHO
CO3/JaHHAsl YEJIIOBEKOM
MONYJISALMS C PACTEHUI OJTHOTO
BHJIa C OTIPEICTICHHBIMU
MIpU3HAKAMU

CkpeuiuBaHue BHyTpU OJHOTO
copTa JUisl COXpaHEeHUs
COPTOBBIX MPHU3HAKOB PACTEHUI
WJIU JJ1 IOJTYYEHUST YUCTBIX
nuHuil. Mcnons3yercs yacTo y
CaMOOIIbUISIEMBIX PACTEHUI

CkpeniuBanue pa3iaIn4HbIX
COpPTOB, BUJIOB, POJIOB PACTEHUI
JUTS TIOJIy4Y€HHsI HOBOT'O COpTa
HJIA IIPOABJICHUA T'€TCPO3UCa

[Tonmy4yeHne MeKCOPTOBBIX
rUOpUI0B KYKYpYy3bl, KallyCTHO-
penedHoro rudpuaa

[Toposa — HUCKYCCTBEHHO CO3aHHast
YCJIOBCKOM HOITYJIALNUA
OJIOMAIITHEHHBIX KMBOTHBIX,
MMpuHaJIC)Kalx K OJHOMY BUY, C
Pa3IUYHBIMH
MOp(HOPU3HOTOTHISCKUMU
NpU3HAKaMU

CkpeuiBaHue BHYTPHU OJHON MOPO/IbI
MEXy OJU3KUMU, POJICTBEHHUKAMHU
JUISl COXPAHEHUsI KAa4€CTBEHHO
BA)KHBIX IPU3HAKOB. MOXKET NIPUBECTH
K BBIPOKJICHHUIO TIOPOABI

CkpeniBaHue pa3In4HbIX [TOPOJL
JKUBOTHBIX, OTJIMYAOLIUXCSA 10 PALY
IIPU3HAKOB JUJI TETEPO3UTOTHOTO
BBICOKOIIPOYKTUBHOI'O IIOTOMCTBA U
IIPOSIBJIICHUS TEHEPO3HUCA

[Tony4yeHne MEXBUAOBBIX THOPUIOB

BrIcokonpoiykTrBHas mopoaa
CBUHEH — YkpauHckas Oernas,
IIOJIy4eHHAas OT CKPEIUBaHUs
YKPauHCKOW U aHITIMICKOH IIOPOJ.
Myn — rubpun Jiomaay 1 ocia

3. MeTtox meHTOpa —
BOCIIUTATENS B CEIEKIIMOHHON
pabore

N.B. Muuypuna

HckyccTBeHHBIN 0TOOP
Maccosblit

NunuBuayanbHbld —
COXPAHEHUE €TMHUYHBIX

[TonBOIT — yKOpEHEHHOE
pacTeHue, Ha KOTOpoe
MIPOU3BOUTCS TTPUBUBKA.
[IpuBOI1 — yepeHOK WM MOYKa
pacTeHus1, KOTOpOe MPUBUBACTCS
K MO0JIBOI0. MeTOoA0M NMPUBUBKHU
OBLIO BEIBEIECHO MHOXKECTBO
COPTOB SI0JIOHB, TPYIIL, CIIUB U
JIPYTUX TUIOAOBBIX KYJIBTYD
Brinenenue rpynmsl ocobeit co
CXOJIHBIM (hEHOTHUTIOM

BriBenenue yncToil TUHUU U
HOBOTI'O COpTa

Ucnonp3yercs peako

OTt60p oTHETBLHON OCOOU 1O
KETaeMbIM MTPHU3HAKAM U JKECTKast




0co0el ¢ HEeHHBIMU
MpHU3HAKAMU

HckyccTBeHHBIN MyTareHes —
HCKYCCTBEHHOE IIOJyYeHUE
MYTalHH C [ETbI0
YBEIUYEHUS TPOIYKTUBHOCTHU
copTa

buorexHomorus — 310
HCIIOJIb30BAHME JKUBBIX
OpraHU3MOB U
OMOJIOTMYECKHX MPOIIECCOB B
MIPOU3BOJICTRBE,
OHOJIOTHYECKOI OYHMCTKE BOJI,
B pa3paboOTKe METOJIOB
O0pBOBI ¢
CEIIbCKOX0311CTBCHHBIMHU
BpEIUTEISIMU

JelicTBue paguauuu u
XUMHYECKUX MYTareHoB IS
MOJTy4YEHUST HOBBIX COPTOB,
HarpuMep, MIIECHUIIBI,
KYKYpY3bl, XJIOITYaTHUKA.
[TonydyeHue noauIIon 0B
CBEKJIBI, OBCa, KapTodes,

0Bca, KapTodes, p>ku, TpeUnxu

Hcnosnb3yercs B ceNneKLnn
MHUKPOOPIaHU3MOB, KOTOPast
HaIpaBJieHA Ha IMOTYYCHHE
BBICOKOTIPOTYKTUBHBIX
MHUKPOOPTaHNU3MOB ITyTEM
BO3/ICHCTBUSI MyTarcHOB, JIJIs
nosy4eHust epMEeHTOB,
POCTOBBIX BEIIECTB, TOPMOHOB,
KOPMOBBIX OCJIKOB, CHIPOB,
MOJIOYHBIX MTPOYKTOB

0TOpaKOBKa OCTaTbHBIX.
BriBeneHre HOBOM OPOIbI




IIpumepHoe cofepxaHue KOHTPOJIBHBIX PadoT 1o o0Lel 0noI0rnu

KonmpoavHas pa6oma N2 1 no memam «Ca0licmea #Cu8siX OPp2aHU3MO08»,
«Xumuueckull cocmas, cmpoeHue, desieHUe KJaemku»

BapuaHnT 1

1. BriGepute npaBUIbHbBIE OTBETHI.
1) Knnetounoe cTpoeHue UMEOT:

a) pacTeHus,
0) BCe JKHUBBIC 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) monyueHue HeOOXOAMMBIX BEIIECTB M3 OKPY>KAIOIIEH CpeIbl;
B) BBIJICJICHHE HEHYXHBIX BEILIECTB.

2. OTMeThTE 3HAKOM «1» MPaBUIIbHBIE, @ 3HAKOM «—» HEIPABUJIbHbIE
YTBEP)KICHHUS.

1) Bece xuBbIe OpraHu3Mbl UMEIOT CXOJHBIN XUMUYECKUIN COCTaB.

2) Kucnopon, yrieposi, a30T, BOAOPOJ — Haubosee pacpoCcTpaHEHHbIE JIEMEHTHI B
YKABOU MPUPOJIE.

3) Kucnopon, yriepos, a3ot, BOIOPO — 3JIEMEHTbI, XapaKTEPHbIE TOJIBKO JUIS
YKUBOU IIPUPOLBL.

4) benku — OCHOBHON UCTOYHHUK IHEPIUHU.

5) YrneBoibl SABISAIOTCS HOCUTEISIMUA HAcleICTBEHHON MH(OpMAIIH.

3. 3aKoHUNTE MPEIOKEHHUS.

1) KneTka okpy:keHa TOHKOH MOJIyIPOHUIIAEMOM MEPEropoIKoi, KoTopas
Ha3bIBAETCH...

2) BHyTpu KII€TKH HaXOAUTCA MOJIYKUJKas Cpelia, KOTopasi Ha3bIBAETCHL. ..
3) Slapo BbIMONHAET PYHKILHIO. ..

4) Cunte3 OenKa OCyIIeCTBIISETCS B...

5) Ilpouiecc NPOHUKHOBEHMS B KJIETKY TBEPAbIX YaCTHUI] Ha3bIBACTCH. ..

4. Yem paCcTUTCIIbHAA KJICTKA OTJINYACTCA OT JKHBOTHOM ?

5. Kaxoii npotiecc neneHus moka3aH Ha pUCyHKe (MUTO3 uiu Meiio3)? [louemy Bbl
TaK peruimn?




6. IIpuroroBbTE MUKpPOIpPENAPAT KOKHULIBI JTyKa, 3APUCYHUTE €r0 U MOAIUIINTE
Ha3BaHUs OPraHOUOB, KOTOPBIE Bbl BUJIUTE B MUKPOCKOII.




BapuaHnT 2

1.0TMeThTE 3HAKOM «+» IIpaBHUJIBHEIC, @ 3HAKOM «—)» HCIIPABHUJIBHBIC YTBCPXKACHU .

1) Bce sxuBble OpraHu3Mbl COCTOAT U3 KIETOK.

2) bakrepuu — 3TO OJJHOKJIETOUHBIE )KUBOTHBIE.

3) PacTenus nuTaroTCs roTOBBIMUA OpPraHMYECKUMHU BELIECTBAMM.
4) Bce xuBble OpraHu3Mbl 001aJa0T OABUKHOCTBIO.

5) PacTeHust — 0CHOBHOM HCTOUHUK KHCIIOPO/a Ha 3eMIIE.

2. BriOepuTe paBUIIbHBIC OTBETHI.

1) Haubonee pacnpocTpaHeHHBIMU JIEMEHTAMU B KJIETKaX *HUBBIX OPTraHU3MOB
SIBJISIFOTCSL:

a) KACJIOPO/I, YIIIEPO/, a30T, BOJIOPO/I;
0) a30T, BOJOPO, KUCIIOPO/I, CEPA;
B) yriepon, pocdop, BOIOPOI, KUCIOPOSI.

2) HYKJ'ICI/IHOBBIC KHCJIOTHBI BBIITIOJIHAIOT:

a) ONOPHYIO (PYHKIIHIO;
0) PHEpPreTHUECKy0 (QYHKIHUIO;
B) QYHKIIMIO XPAHCHUS U TIEPEayyl HACIICCTBCHHBIX IIPU3HAKOB.

3) K mpoaykram nutaHusi, 0coOOEHHO OOraThIM yrieBOJIaMu, OTHOCSTCS:

a) xye0, KapTodenb, T0T0KH, CBEKJIA;
0) caJo, MOJCOTHEYHOE MACI0, CMETaHa,
B) MsICO, pblOa, AiLa.

3. 3aKOHUNTE NPEIOKEHHUS.

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

3) KneTouyHslii IEHTp BHIMOIHSIET (PYHKIIHUIO. ..

4) KneTouHbli COK COJIEPKUTCH B...

5) BuyTpeHHss OMyKUAKas Cpefa KISTKH Ha3bIBACTCA. ..

4. Kakuie opraHou/ibl BCTPEUYAIOTCS B KJIETKAaX BCEX )KUBBIX OPTaHU3MOB?

5. Kaxoii nporiecc neneHus nokasaH Ha pucyHKke (MUTO3 wiu Meiio3)? [Touemy Bbl
TaK peluin?




6. HpI/IFOTOBLTe MUKpOIIpCIIapar 3J104ACH, 3apI/ICYI>'ITe €ro 1 NOoAIMIIMTC Ha3BaHUA
OpraHonaoB, KOTOPBIC BbI BUIUTEC B MUKPOCKOII.

TpeanOBqume TECThI
Tect 1. XUMHYECKHH COCTAB KJIETKH

Buvibepume npasunvnvlie omeemut HaA KaxicOyio RPeOI0HCEHHYI0 UHGOpMayuo. 3anuwiume
HoMmep 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. Bona o6magaeT cnocoOHOCTBIO PACTBOPSITH BEIIECTBA, TOTOMY YTO:

A) e€ MoJIeKyIIbl OJSIPHBI;

b) arombI B €€ MOJIeKyie COeTMHEHbI HOHHOH CBS3BIO;

B) mexny e€ Monexynamu 06pa3ytoTcsi BOJJOPOIHBIE CBSI3H.

3. Nonsl K mocrymnator yepe3 MmeMOpaHy BHYTPb KJIETKU:

A) muddysueit;

b) ocmocom;

B) akTHBHBIM TpaHCIIOPTOM.

4. ®ochop BXOIUT B COCTAB:

A) TunuaoB;

b) 6enxoB;

B) yrneBonos.

S. MoHOoMeEpaMu HYKJIEMHOBBIX KHUCIIOT SIBJISIFOTCS:

A) a30TUCTbIE OCHOBAHHUS;

b) pubo3a unu gesokcupudo3a;

B) nykneorun.

6. BroprnuHas CTpyKTypa NOAIEepKUBACTCS:

A) NeNTUIHBIMU CBS3SIMU;

b) BogopoaHBIMH CBA3SIMH.



B) nucynbbuaHpIMU KOBAICHTHBIME CBSI3SIMHU.

7. I3 aMMHOKHUCIIOTHBIX OCTaTKOB MIOCTPOEHBI MOJIEKYJIbI:

A) yrneBomos;

b) 6enkoB;

B) mununos.

8. Hanbonee sHeproeMKuMHU SIBJISIFOTCS

A) KupbI;

b) HyKJIeMHOBBIE KHCIIOTHI;

B) 6enkwu.

9. [lepBuuHas CTpyKTypa Oelika 3aBUCHT:

A) OT KOJIMYECTBAa AMUHOKHUCIIOTHBIX OCTAaTKOB;

b) ot nocnenoBaTebHOCTH AMHUHOKHUCIIOTHBIX OCTATKOB U UX KOJIMYECTBA;
B) oT BU10B aMUHOKHUCIIOT U UX KOJIUYECTBA.

10. Bropuunas ctpykrypa JAHK nognepxusaercs 3a cuéT BOJOPOAHBIX CBSI3EH MEXKIY:
A) coceHUMH HYKJICOTUIaMH;

b) koMIuIeMeHTapHBIMU OCHOBOHHSIMH B JIBYX IIETISIX;

B) octaTtkamu ¢pocdopHOI KHCIOTHI B OCHOBE IICTIH.

11. JIna AHK xapakTepHbl CIeAYyIOMNUE a30TUCThIE OCHOBAHUS:
A) aieHuH, TyaHUH, IUTO3MH, Ypallui;

b) ageHuH, TUTO3WH, THMUH, YPAIIHIT;

B) agenun, ryaHuH, IUTO3UH, TUMHUH.

12. K nonumepam OTHOCSTCS:

A) xpaxmai, 0eJI0K, IeJITI0J03a;

B) Genok, ruKoTreH, Kup;

B) nemnntonosa, caxaposa, Kpaxmait.

13. B ocuoBe JIHK mocTOSHHBIM SBJISETCS OTHOIICHUE:
A+T A+T A T

T+ I'+I1 r 11
14. l'opMoHanbHYIO (PYHKIIMIO MOT'YT BBITOTHSTH:
A) TonbKO O€nKu;
b) Genku u munuamI;
B) 6enku, AMOUABI U YTIEBOBI.
15. CocraB IHK ot PHK otnuuaercs conepxanuem:
A) caxapa;
b) a30THCTBIX OCHOBaHMIA;
B) caxapa 1 a30TUCTBIX OCHOBaHHIA.
16. AMUHOKHUCIIOTHI B MOJIEKYJIe OeJIKa COeMHEHBI TTOCPEICTBOM:
A) MOHHOI1 CcBsI3U;
b) nentuaHoi cBs3M;
B) BomopoHoIi cBA3H.
17. Knerounast MemOpaHa MOCTpOeHa H3:
A) bochomunuaos u OEIKOB;
B) >xupoB u Oenkos;
B) yrneBonoB u nunuaos.
18. ®epmeHThI — 3TO OMOKATATH3ATOPBI, COCTOSIINE U3:
A) 6enKoB;
b) mununos;
B) nyxneotunos.
19. MoHoMepoM Kpaxmalia U TJIMKOT€Ha SIBIISETCS:
A) caxaposa;
b) rmoko3a;
B) pu6o3a.



20. B xnerkxe JIHK conepxurcs:
A) B AlIpe 1 MUTOXOHAPHUSIX;

b) Tonbko B sape;

B) B siape u nuTomnnasme.

Tect 2. Oprane/ibl KJIeTKH

Hcxo0a u3z onpedenenuil gnuwiume coomeenmcmaeyoujue mepmunbl.

1. CuHre3 0€TKOB MPOUCXOIUT HA ... .

2. Cucrema MeMOpaH, pa3IeisIOMUX KIETKY Ha OT/AEIbHbIE OTCEKH, B KOTOPBIX MPOTEKAIOT
peaxkuuu

oOMeHa BeIeCTB, HAa3bIBaeTCA ... .

3. BuyrpeHHue MeMOpaHHbIE CTPYKTYPbI XJIOPOIUIACTOB Ha3bIBAIOTCH ... .

4. CTpyKTypbl, 00€CIICYNBAIOIIUE IBIKEHUE KICTOK ... .

5. Cronku MeMOpaHHBIX LMJIMHAPOB, Ty3bIPHKOB, B KOTOPBIE YIIAKOBBIBAIOTCSI CUHTE3UPOBAHHbBIE B

KJIETKE BEIIECTBA, - ... .

6. Kierounas cTpykTypa, cogepikaiias reneruueckuit marepuai B popme JJHK, - ... .

7. Perymauus noCTyIUIEHUS BELIECTB B KJIIETKY OCYIIECTBIIAECTCS C IOMOIIBIO ... .

8. JIBymeMOpaHHbIE OpraHesulbl KJIETKH, B KOTOPBIX UAET 3allacaHue SHEPrUH B BUJE MOJICKYJI
ATO, ....

9. OnHoMeMOpaHHbIE CTPYKTYpBI C IPOAYKTaMH 0OMEHa, XapaKTepHBbIE JJIsl pACTUTENIbHBIX KIETOK,

10. Oprasenisl KJIETKH, B KOTOPbIX OCYILLECTBISETCA CHHTE3 caxapa, - ... .

11. Iopucrast CTpyKTypa U3 MEJUTIOI03bI, MPHIAIOIIAs KJIETKE POYHOCTD U MIOCTOSTHHYIO GOpMY, -

12. OnHOMEMOpaHHBIE CTPYKTYPHI C TUAPOTUTHIECKUMHE (DEPMEHTAMH, OCYIIECTBIISIONIMH
aBTOJINU3, - ...

13. Cxnanku MeMOpaHbl MUTOXOHAPUH, YBETUUHBAIOIINE OOLIYIO MJIOIAAb IOBEPXHOCTH, - ... .

14. OcHOBHOE BEUIECTBO KIETKH, B KOTOPOM HaXOZASTCS BCE OpraHellibl, - ... .

15. [Tonble TMAMHAPHI, COCTOSIINE U3 MUKPOTPYOOUEK M yYaCTBYIOIIME B JICJI€HUU KIETKH, - ... .

Tect 3. O0MeH BelecTB M JHEPTHH B KJIETKe

Buvioepume npasunvrnvie omeemot Ha Ka)coyio npeodiojiceHHy 0 UHpopmayuio. 3anuuwiume Homep

3a0anusn u OyKey omeema.

1. YHuBepcaJbHBIM HCTOYHUKOM DHEPTUU SIBIIAETCS:

A) rI10K033;

B) xup;

B) ATO.

2. Awntuxonon TPHK VVII coorserctByer kony JITHK:

A) AAT

b) TTLL;

B) TTT.

3. B nporecce poTocuHTe3a KUCI0poa 00pazyeTcs MpU paclIUILICHUU:

A) CO

B)HO

B) AT®

4. CTpyKTypHOU €IUHUIIEH, OTBETCTBEHHOM 32 CHHTE3 OJTHOM MOJIEKYIbI OCNKa, IBISETCS:

A) monexyna JIHK;

b) ren;

B) Tpunner.

5. Tlpomecc cunTe3a Oesika Ha3bIBACTCS:

A) TpaHCKpHIILHEH;

b) Tpancsiueit;

B) Pemunukanueit.



6. CseroBas (asa poToCHHTE3a IPOTEKACT:

A) B cTpoMmE;

b) na xpucrax;

B) na Tunakouax.

7. IlepBUYHBIM CHHTE30M Ha3bIBAOT:

A) poTtocunTes;

b) 6uocunTe3 Oenka;

B) cunrte3 ATO.

8. Ilpomecc pacuierieHusi BBICOKOMOJIEKYISPHBIX OPraHUYE€CKUX BEUIECTB /10 HU3KOMOJIEKYISIPHBIX
HA3bIBACTCS:

A) nucconmarnmei;

b) accummisnueii;

B) nuccumunsiuen.

9. IlocnenoBatenbHoCcTh HyKIeoTH 0B U PHK KommiemenTapHa nocienoBaTenbHOCTH
HYKJIEOTHJIOB B!

A) onnoii neru JIHK;

b) aByx nenu JIHK;

B) monekynax T-PHK.

10. 20 aMMHOKHUCIOT KOJUPYIOTCS C IOMOUIBIO:
A) 64 K0110B;

b) 4 xonoB;

B) 61 xona.

11. HawubGonbliee KOIWYECTBO YIIEKUCIOTO T'a3a BBIICIAETCS U3 OJHON MOJIEKYIIbI TJIFOKO3bI B
pe3yibTarte:

A) ciupTOBOTO OPOYKCHHS;

b) npixanus;

B) Mo109HOKHCITOTO OPOKEHUS.

12. Bupycsl MOTYT cOAepKaTh:

A) tonbko JIHK;

b) Tonsko PHK;

B) IHK u PHK.

13. Snpo xapakTepHO s KIETOK:

A) ayKapHor;

b) npoxkapuor;

B) Bcex KMBBIX OPraHU3MOB.

14. HauGonblee KOMMYECTBO SHEPTUH BBIIEISAETCS TPU:
A) ramukonuse;

b) okucnaurensHoM GochopriinpoBaHUH,

B) ¢oTocunTese.

15. TIpoueccsl aHadpPOOHOTO OKUCIIEHUS TPOTEKAIOT:

A) B MUTOXOHJIPHSIX;

b) B mmactunax;

B) B nuTonnazme.

16. TemHOBBIE peakuuu GOTOCUHTE3A IPOTEKAIOT:

A) B cTpoMe XJIOPOIJIaCcTOB,

b) nHa MemOpaHax THIaKOUIOB,

B) BHyTpU THIIaKOMIOB.

17. OxucnurenbHoe GpochopuIupoBaHUe — ITO MPOLECC:
A) coenuHEHUS TIOKO3bI ¢ PochopHOIT KUCTOTOH,

b) cunreza AT,

B) pacmennienus ATO o AJ1®.
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