MunuctepcTBO oOpa3zoBanus 1 Hayku Poccuiickoit deneparun
denepanbHOE rocyIapCTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOE YUPEKICHHUE
BBICIIIETO OOpa3OBaHUS
«BnaguMupcKuil rocyAapCTBEHHBI YHUBEPCUTET
nMmeHu Anekcanapa ['puropseBuua u Hukomnas I'puropbeeBruya CTOJIETOBBIX )
(Bal'y)

Metoanyeckue peKOMEHIAlMH 10 CaMOCTOSTEIFHOM padoTe
JUISL CTYICHTOB | Kypca 1o TUCIUIUIHE
« buonorusa»
«buomnorus B Tabiumax»

CocraButens: crapmuii npenogasaresib Cumakosa C.B.

Baagumup ,2016 .

Meroanueckas pazpabotka «bronorus B Tabnunax» yaeOHON AuCIUIUIMHBL bronorus pa3spaboTana Ha
ocHoBe ®I'OC cpeanero (moiaHOro) 001IET0 00pa30BaHus (YTBEPKICHHBIM ITpUKa3oM MHUHHCTEpCTBA
oOpazoBanus 1 Hayku P® ot 17.05.2012 r. Ne 413) 1 Ha OcHOBE MPUMEPHON TPOrPaMMBI
o011eo0pa3oBaTeIbHOM yueOHOM TUCIMITIIMHBI « bruonorus» s npodeccuoHanbHBIX 00pa30BaTeIbHbBIX
opranu3zaruii, oqobpennoit Hayuno-meronuueckum copetom lleHTpa npodeccrnonambHoro
obpazoBanust PI'AY «DPUPO» 1 pekoMeHT10BaHHOH JUTsl peaTu3aliii OCHOBHON MpoQecCHOHaTbHOM



o0pa3oBaTeNnbHOM MPOrpaMMbI CpeHEro mpodeccuonaabHoro odbpazoBanus (nanee - CI10) Ha 6aze
OCHOBHOTO 00111eT0 00pa30BaHUs C MOTYICHUEM CPeIHEro o0Iero oopasoBanus, mpoTokoa Ne 3 oT
21.07.2015 r. mo cnermanpHOocTH CI1O. Paboueli mporpaMMbl TUCIHUIUIMHBI « bruomorusiy s
CHeHaTbHOCTEN CpeHEro Npo(ecCHOHANBHOT0 00pa30BaHus TEXHHUUYECKOTO MPOouIIs

09.02.03 IIporpamMmMupoBaHue B KOMIIBIOTEPHBIX CUCTEMAX

13.02.11 TexHuyeckas dKCIUTyaTallds U 00CITYy)KHMBaHUE AJIEKTPOTEXHUYECKOTO 1
AIIEKTPOMEXAHUYECKOT0 000py10BaHUS

15.02.08 TexHOI0THS MAUTUHOCTPOEHUS

11.02.01 PaguoanmapaTocTpoeHHE

Kadenpa-pazpaborunk: Kosemk ”HHOBAIIMOHHBIX TEXHOJOTHH U peAnpuHUMaTenscTea Bal'yY

Meroauueckyro pa3paboTKy COCTABHUIIL:

CTapIIU MPEenoiaBaTelib C.B.Cumaxosga.
IIOAIINCH

Pa3paborka paccMoTpeHa u o00peHa Ha 3aceJaHuH [IUKJIOBOH KOMHUCCHU
Kosnenyxa NHHOBAIMOHHBIX TEXHOJIOTMH U peIIpuHuMarenscTsa Bialy

npoTokon Ne OT « » 20 roga

[Ipencenarens 1IK

ecrecTBeHHO-HayyHOro uukiaaKUTII Bal'yY I'.Il.TonkoHor
COJIEP’)KAHUE

1. BRenenue 1
2. lutonorus 2-18
3. Pa3MHOX€EHHE U UHANBUIYaIbHOE PAa3BUTUE OPTaHU3MOB 19-22
4. I'enetnka 23-32
5. OCHOBBI CceeKIn 33-36
6. DBOJIIOIIMOHHOE YUYECHUE 37-46
7. PazBuTHE OpraHMuecKoOro Mupa 47-52,53
8. OCHOBBI IKOJIOTUH 54-69
9. Temsl pedepaton 70-71
10. JIutepatypa 72



11. ITpunoxxenune -3amanust U TecTbl. OTBETHI K 3aJaHUSM 73-

BBenenune

O6uias 6uonorust (oT rped. BIOS — XU3Hb U 10J0S — Hayka) M3ydaeT OCHOBHEIC
3aKOHOMEPHOCTH >KM3HEHHBIX SBJICHHUM, IMPOTEKAIOMMX HA pPa3jIMYHBIX YpPOBHAX
OpraHu3anuu xuBoro. IlpenmeToM ee M3ydeHHs SBISIOTCSA >KUBBIE OPraHU3MBI, UX
CTpoeHHe, QYHKLUHU, pa3BUTHE, B3AUMOOTHOIIEHHUE CO CPEAON U MPOUCXOKICHHE.

buonorust — olHa K3 cambIX CIOXHBIX €CTECTBEHHBIX HayK. CIO0KHOCTbH JI00OM
OMOJIOTrMYECKOH CHUCTEMBI, CIIOCOOHOW K CaMOCTOSATEIbHOMY CYIIECTBOBAHMUIO,
HaMHOT'O MPEBOCXOJUT CIOKHOCTh OOBEKTOB HEXUBON MPHUPOABI I TEXHUYECKUX
YCTPOUCTB.

JIt000i crenuamucT — MCCIeNOBaTeIh PACTUTEIBLHOTO M XKUBOTHOTO MHpa —
BCErJa HE TOJbKO OOTaHHUK, 300JI0T, HO U 3KOJIOT, OCKOJBbKY HEBO3MOKHO M3y4aTh
TOT WJIA UHOM OPraHU3M B OTPBIBE OT €r0 MECTOOOUTAHUSI.

Kypc Ouonorun B MOATrOTOBKE CIELMAIMCTAa — 3aHUMaeT ocoboe mecto. Ero
OpeJHa3HAaYeHHE 3aKJIIo4aeTcss B  (POPMHUPOBAHUHU  LIEJTOCTHOTO  BOCIPHSTHS
OMOJIOrMYecKOM HayKH, MOHHUMaHHs €€ MeCTa B CUCTeME (PyHIaMEHTAJIbHBIX U
OPUKIIAJHBIX JUCLHMIUIMH, BOCHpUATUS JIU((EepeHINaTbHBIX AaCIEKTOB JKHBBIX
OOBEKTOB C TOYKU 3pPEHHS] HEOMOJOTHYECKHX JAMCLUUIUIMH, YCTAHOBJICHUIO CBSI3EH
MEX]ly TEMaTHUYE€CKUMU HamnpaBlIeHUSIMU OMOJIOTUHN, OOTaHUKE, 300JI0TMH, AHATOMUU
1 (QU3MOJIOTUN YeJIOBEKa M3y4aeMbIMU B TeMaTHuecKux Kypcax. Kypc 3aknanpiBaer
LIEJIOCTHOE BOCIIPUATHE HEKOTOPBIX KJIFOUEBBIX TEM U MOHATUH Kak OMOJIOrMYECKOi,
TaK M SKOJOTMYECKOM HayK, 3aHMMAIOIIUX Ba)XHOE MECTO B Psiie TEMATUYECKHX
JTUCIUIUIMH.

JlanHast MeToanueckas pa3paboTka NpeHa3HaueHa JIJIsl UCIIOJIb30BaHUs BO BpEMS
71a00paTOPHBIX PadoT, JIEKIUH , a TAKXKE JIJIS1 CAMOCTOATENbHON pabOThl CTYACHTOB .



COILEPKAHUE JTUCHUIIJINHBbI

O6masi Tpy10eMKOCTh JUCHUIJIMHBI COCTABJIAET ___ 3a4eTHBIX eIMHHI,YacoB__ 54 ,B
TOM YHCJIE 18 4y na CPC

Ne Paznen(rema)auc | CamMoCTOATEIbH Buanr CPC* dopma Baaabl no
n/n HUTJIHHBI ast pabora KOHTPOJIA CPC***
CTyJeHTa CPC**
(B yacax)
1 Paznen 2 |2 Pedepar Hokaax mo |8
YYEHUE o TeMe
KJIETKE pedepara
2 Pasnen3 2 MMoaroroBka | JlokJaan, 5
OPTI'AHU3M.
PASMHOXEHUME JOKJIAI0B BBLICTYIIJICH
" ue Ha
NHAWBUAY AJIb
HOE PA3BUTUE ceMHHape
OPI'AHU3MOB
3 g?ﬂggil 6 HNokaaabi,co | Pedepar 6
I'EHETUKU U o01IeH U,
CEJIEKIIUN pedepaThL.
4 2 I 3 8
PasneaSITIPOUCX pescHTatt ) Jautra
OXJIEHUE N | npe3eHTan
PA3BUTHUE -
KN3HU HA
3EMIIE.
SBOJIIOLIMOHH
OE YUEHHME
5 Pasnen 6 2 Pedepar 6
[MTPOUCXOXIE
HUE
YEJIOBEKA
6 gigglg]B‘lI 2 CocraBiaenn 6
OKOJIOT'M1 e
KPOCBOPAOB
7 Pasnen 8 2 IMoaroroBka | 3auver
BMUOHUKA
K 324eTy
Bceero 18 Hroro 30




Tema. 9BOJIOINIMOHHOE YYEHUE

OCHOBHBIE ITOJIOKEHUS YYEHUSA Y. JTAPBUHA:
1) HacnencTBeHHast H3MEHYMBOCTH — OCHOBA BOJIIOLMOHHOTO ITPOIIEcca;
2) CtpemiieHHEe K Pa3MHOXKEHHIO ¥ OTPaHUYEHHOCTh CPEJICTB )KU3HH;
3) Bopbba 3a cyiecTBoBaHNE — OCHOBHOM (haKTOP IBOJIOIIH;
4) EcrecTBeHHBII 0TOOP KaK pe3yJbTaT HACJIEJACTBEHHOH U3MEHUYUBOCTU U OOPHOBI 3a
CYILIECTBOBAHHE.

®OPMbI ECTECTBEHHOT'O OTBOPA

OOPMA JIENCTBUE HAIIPABJIEH- PE3VJIbTAT I[TPUMEPBI
OTBOPA HOCTbDH
Jswoxymumii (IIpu uamenenun |B nmonb3y ocobei, |Bo3Hukaer HoBasi | BO3HUKHOBEHHE y HACEKOMBIX
YCIIOBUH HUMEIOIINX cpenssist popma, |yCTOMYMBOCTH K SJOXUMHKATAM;
CyIIECTBOBAHUS |OTKJIIOHEHUS OT Oonee pacrpocTpaHEeHUE TEMHO-
OpraHu3MOB CpeAHel HOPMBI  |COOTBETCTBYIOLIA |OKpAIlIEHHbIX 0abouek Oepe30Boit
sl K3MEHUBILKMCS |IISIICHULIBI B YCIIOBHSIX
YCIIOBUSM [IOTEMHEHHUs KOpbl Oepe3 oT
ITIOCTOSTHHOTO 33[bIMJICHHUS
Crabunu- |B memsmennsix, |[Ipotus ocobGeii ¢ |Coxpanenne u  |CoxpaHeHHE y
3UPYIOLIUN |TIOCTOSIHHBIX BO3HUKAIOIIMMHU  |YKpEILUICHUE HaCEKOMOOIIBUIEMBIX PACTEHUN
YCIIOBHSIX KpalHUMH cpelHel HOpMBI |pa3MepoB U (POPMBI IIBETKA
CYLIECTBOBAHUSA |OTKJIIOHEHUSMHU OT |IIPOSBIICHUS (IBETKM JOJKHBI COOTBETCTBOBAThH
CpEeIHEW HOPMBI  |[IpU3HAKa ¢dbopMe U BeIMUYUHE Tena
BBIPA)KECHHOCTH HaCEKOMOI'0-OIbLUINTE,
MpU3HaKa CTPOEHHUIO €T0 X000TKA)
Huspyr- B n3mensromuxcs |B nons3y OG6pazoBanue IIpu yacThIX CWIIBHBIX BETpax Ha
TUBHBIN YCJIOBHAX KAU3HA |OpPraHU3MOB, HOBBIX CPCAHHMX |OKCAHMYECCKHUX OCTPOBaAX
MMEIOIINX KpaiiHue [HOPM BMECTO COXPaHAIOTCS HACEKOMBIE C
OTKJIOHEHHMS OT NPEIKHEN, XOpOIIO Pa3BUTHIMU UJIH C
CpeI[Heﬁ nepeCTaBmef/'I PYAUMCHTAPHBIMU KPbUIBAMU
BBIPA)KECHHOCTH COOTBETCTBOBATh
IIpU3HAKa YCIIOBUSIM KU3HU

BU/bI ECTECTBEHHOI'O OTBOPA

| BHJI OTBOPA

HAIIPABJIEHHOCTBH OTBOPA

ITPUMEPBLI




CYIICCTBOBAHUC B MpEacaax IMOMMYyIaun

JUI TPYNIbl OPIraHU3MOB, BCTYIIUBIIEH B
IIPSIMBIE WM KOCBEHHBIE KOHKYPEHTHBIE
OTHOIIECHHUS C APYTUMU TPYyINIIaMU;
3aKperIsieMble IPU3HAKU, HE BCEr1a
MIOJIE3HBIE JIJIs1 OT/ICIBHBIX 0C00EH rpymIbl

WnpuBunyansueiii  |CoxpaHeHue ocoOeil, nMeromux npusHaky, |I[lokpoBuTenbcTBEHHAst OKpacka Tena,
o0ecreynBaroIIue X ycrex B 0oppde 3a  |yrpoxaroras mosa

['pymnmoBoii Coxpamnsitorcs mpusHaku, OnaronpusatHeie  |[Ipenocreperaromas okpacka

MNPUCIHHOCOBJIEHHOCTB OPI'AHU3MOB

BUJIbI
[TPUCITIOCOBJIEHHOCTU SHAUEHNE TPUMEPBI
®opwma Tena: AKyIbl, 1eTbQUHBI
- TOprea000pa3Has CniocoOCTBYeT U30SKAHHIO
00pa3oBaHMs 3aBUXPEHUI IOTOKOB
BOJIbI IPU IBUKCHHUH
- ajJoyKkooOpas3Has, JlenaeT opranusm He3aMETHBIM [TanoyHWKH, TYCEHUIIBI
JTUCTOBUTHAS CpeIy TeX WU UHBIX MPEIMETOB TS JICHHUII
Cpelibl
CkpbIBaeT cpeau BOAOPOCTEd, Mopckue KOHbKH, YIUIbIIUKT
- IPUIYIITUBAsI KOPaJUTOBBIX MTOJIUTIOB
Okxkpacka Tena: CkpeiBaeT Ha (hoHE OKpyKatomeit | 3asi-0esk, Oenast Kyporarka,
- IOKPOBUTEIHCTBEHHAS Cpenbl 3eNIeHbIN Ky3HEUHK, TIU
3e0pbl, TUTPBI
To xe Ha (hoHEe monoC cBETa U TEHU
- pacuseHsomas CoxpaHenue YMCIEHHOCTH BUIOB, | [T4emnsl, oChl, )KyKH-
o0Jaaronux sI0BUTHIMH, HApBIBHUKH, TYCEHUIIBI
- IpeaocTeperarnas 00KUTAIOIIUMH, KATSIITUMHI 0a00YKHM-KayCTHHIIBI
CBOWCTBaMHU
Mumukpus (moapakanue 3ammTa oT ucTpebiaeHus OcoBuIKH, MUETOBUIKH,
0€e33aIUTHBIX KUBOTHBIX HIMENIEBUIKY; U1,
XOpOLLO 3aIIUIIEHHBIM U OTKJIa/IbIBaeMbIe KYKYIIKOH
o0aaronmm
MpeA0CTePEraroIieil OKpacKoil)
Wrnbl, KOTIOYKHY, KPUCTAILIIBI 3amuTa OT NoeJaHus KakTychl, MIMMOBHUK,
I1aBEJIEBOKUCIIOTO KaJus, TPaBOSTHBIMH KHUBOTHBIMHU OOSIPBIIITHUK, KpaIiBa
HAKAaIJIMBAIOIIETOCs B KOMIOUKAX
WJIM JIACTHSIX PACTEHUMN
TBepable MOKPOBBI TeNa 3ammra OoT moeAaHus Kyxu, kpaOsbl, AByCTBOpUATHIC
TJIOTOSTHBIMU JKHBOTHBIMHU MOJUTIOCKH, Yepenaxu,
OpPOHEHOCITBI
Urne: To xe Exunnbl, 7uK0Opasbl, exXu
ITpucnocoOurensHoOE
MOBE/ICHUE:
- 3aMUpaHue To xe OnoccyMbl, HEKOTOPBIE KYKH,
3€MHOBOJIHBIE, TITHIIBI
- yrpoXaromas 1mo3a To xe boponaras smepuna, ymacras
KPYTJIOTOJIOBKA
- 3a11acaHue Kopma [lepexxnBanne 6€CKOPMUIIBI KenpoBka, coiika, OypyHAYK,




Oenka, munryxa (CeHOCTaBKa)

3a0boTa 0 MOTOMCTBE:

- BBIHAILLIMBAHUE UKPBI B POTOBOU
ITOJIOCTH, B CKJIAJIKE KOKH Ha
KHBOTE

- IOCTPOiiKa THe3/1a U
BBIBCJICHHUC B HEM ITIOTOMCTBA

- BBIKAPMJIMBAHUE TOTOMCTBA
- obecrieueHue OyIyIiero
MOTOMCTBA HIICH

CoxpaHeHne NoTOMCTBa

Toxe

To xe
To xe

Cam1ipl TUTIANTUU, MOPCKOTO
COMMKa raJIeHXTa, MOPCKOTO
KOHBbKa

HexoTtopsie prIObI (KOJOIIIKH,
NETYIIKHA, MAKPOIIO/IbI ), TITUIIBI,
OeJIKH, MBIILIN-MAITIOTKU

[ITumel, MaeKONHUTAIOIINE
XKyku-ckapabeu, Hae3THUKH,
P00 (SN

DU3NOIIOTMYECKUE aJallTalluu:

- yaaneHue u30bITKa BOJbI Uepe3
MOYKH ,

— motpebieHre 60IbIIOro
KOJIMYECTBA BOJIbI U BBIICIICHUE
HEOOJIBIIOr0 KOJIUYECTBA .

CoxpaHeHue MMOCTOSTHCTBA
BHYTPEHHEH Cpelibl OpraHusma B
YCJIOBHSIX JKU3HU B IIPECHOM BOIC
CoxpaHeHue MOCTOSIHCTBA
BHYTPCHHEH CpeJibl OpraHu3Ma B
YCJIOBUAX JXU3HU B
THIIEPOCMOTHUYECKOI cpelie

[TpecHoBOIHBIE PBHIOBI U
3€MHOBO/IHbIC

Mopckue poIObI

INPEAJAIITAIIMA U UX 3BHAYEHUE B 3BOJIIOIIUHU

TIPEAJIAIITALMS

IMPEAITIOCBUIKHA

OPI"AHU3MbI, UMEBIIME
HPEATIOCBUIKHA JULA KU3HU
B HOBOU CPEJIE

BpIxo1 m03BOHOYHBIX HA cymy B
JCBOHEC

[losiBieHHe yenrocTen y IpeBHUX
MIO3BOHOYHBIX

Hannuue KoHEYHOCTEH,
IIO3BOJIAKOIINX Hepel[BI/IFaTI)Cﬂ 10
TBEPAOMY CyOCTpaTy mpu
BO3POCIIEH TSHKECTHU TeNa, U
OpPTraHOB BO3YIIHOTO JIbIXaHUS
Paznenenue TpeTheit xabepHOi
JyTH Ha MOABM)KHBIE SJIEMEHTHI,
9TO OBLJIO CBSI3aHO C
WHTEHCU(PHUKAIUEH TbIXaHUs

Kucrenepsie pbiObI

JlpeBHUE OECUETIOCTHBIE
MO3BOHOYHBIE

MHUKPO2BOJIOIOHUA 1 MAKPOJBOJIIOLIUA

[TPU3HAKU MHUKPOSBOJIIOLUA MAKPOJ3BOJIIOIUA
HanpasnenHocts |@opMHpOBaHME HOBBIX BUJIOB @opMHpOBaHNE TAKCOHOB BBICOKOTO PAaHTra
3BOJIOLIMOHHBIX (pofibl, ceMeicTBa, OTPSIIBI U JAP.)
npeoOpa3oBaHU
MexaHn3MbI [IponcxoauT Ha OCHOBE MyTallMOHHOU He umeer cnenuduyeckux MEXaHHU3MOB U

M3MEHYMBOCTH, IUBEPreHIINU, OOPHOBI 32 |OCYILECTBIISETCS TOJIBKO MOCPEACTBOM

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

UHTEIPATUBHBIM BBIPAKECHUEM

JnurensHoCTh IIporcxoauT BHYTpU BHIA, ETO Hansunosas ssomronus. [Ipoucxonur B
IIPOLIECCOB nonyJsanuii. MoxeT IpouCcXOoInuTh B HMCTOPUYECKH T'PAaHIUO3HBIE IPOMEKYTKH

UCTOPUYECKH KOPOTKOE BpeMs U OBbITh BPEMEHHU U HEJOCTYITHA

JOCTYITHOM HEMOCPEICTBEHHOMY HEIOCPEICTBEHHOMY U3YUYEHUIO

UQRWI{'\WPL‘[TXI{'\ A AN UTAIITALN




BUOJIOTMYECKHWI POT'PECC U BUOJIOT'MYECKHWI PETPECC

BUOJIOT MYECKUU PETPECC

ITPU3HAKMN BUOJIOTMYECKHU TIPOT'PECC
YwncienHocts BUga |Bricokas Hwuskas
Apean Buia Pacuupsiercs Cyxaercs
KoimmuecTtBo Bonsoe, 06pazyroTcst HOBbIC
MOMYJISIUMANA BUJA MONYJIALUA MOIYJISIIANA

CocrosiHue
CHCTEMAaTHYECKIX
rpynn Oosee
BBICOKOTO paHra

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

HC6OHBHIOC, MMPOUCXOOUT COKpAICHHUEC YUCIIa

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

nyTHu JOCTU/XKEHUA BUOJIOI'MYECKOI'O ITPOT'PECCA

SBOJIIOLIMOHHBIE nx 3HAYEHUME B [TPUMEPHI
HATIPABJIEHUSA | XAPAKTEPUCTUKA SBOJIYOIMA

Mopdo- CornpoBoskiaercs BosHukaromnme [TosiBnenue yenrocrein y

(bU3nOTOTHUECKUIA npuodpeTeHuem apoMop(} 036l HE SBJISIOTCS  |TIO3BOHOYHBIX, TTOSBJICHNE

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

HJIN apOrcHe3

CTPOCHUU
(apomopdo30B),
CYILIECTBEHHO
TTOBBITIAIOIIIX
YPOBEHb OpraHU3aIuu
OpraHu3MOB

KaKUM-JIH0O CIIeHaIbHBIM
YCIIOBUSIM CpPEIbl, HOCST
o011 XapakTep U Aa0T
BO3MOYKHOCTb PacIIUPUTh
HCITOJIb30BAaHNE YCIIOBUN
BHEIIIHEH cpeJibl, OCBOUTH
HOBBIE MECTa OOUTaHUS

MPUKPEIUICHUS MBIIIILL,
3aMeHa IJ1aJKoHu
MYCKYJIaTYphl Yy YEpPBE Ha
My4YKH
IIONIEPEYHOII0JIOCATON Y
YJICHUCTOHOTHUX




Aorenes

ConpoBoxaaercs
npuodpeTeHneM
YaCTHBIX
MIPUCIIOCOOJICHUH K
YCIIOBUSIM CpeIbl, K
oTpe/IeICHHBIM
MECTOOOUTAHUSIM
(manoamanTanuii) 6e3
W3MEHEHUS YPOBHS

Bo3Hukaromnye n3MeHeHU
HOCAT MPUCTIOCOOUTEBHBIH
XapakTep.

Kpaiinss creneHb
IIPUCTIOCOOIEHUSI K
KOHKPETHBIM,
OTrpaHUYEHHBIM YCIIOBUSIM
CYLIECTBOBaHMSI HOCUT
Ha3BaHME CIIEUAIN3aLNN

[TokpoBUTEILCTBEHHAS
OKpacKa KUBOTHBIX,
iockas (hopma Tena cKkaToB
1 KaMOaJIbl, TOJOTOBUIHBIHN
KJIIOB Yy JISITJIOB,
KPIOYKOBHUIHBIA KITFOB Y
XUIIHBIX OTHIL, JJACTHI Y
TIOJICHEH, KUTOB U JIp.;
MUTaHUE KOaJla TOJIbKO

OpraHu3aluu (mepexo K MUTaHUIO JMCTBSMH 3BKAJIUNTA,
TOJIBKO OJIHUM BHUJIOM KOJIMOPU — TOJIBKO
MUIM, OOUTaHuE B HEKTapOM ILIBETKOB
OJTHOPOJIHOM CpeJie U 1p.). |TPOIUYECKMX PACTCHHI
[Tpu GbICTPOM U3MEHEHUN
YCJIOBHUU CpeJibl OpraHU3MBbl
C Y3KO# criennain3anueit
BBIMUpalOT. Menkue
CHUCTEMaTHUYECKUE IPYIIIbI
(BUBI, pOJIbI, CEMENCTBA)
0OBIYHO BO3HMKAIOT ITyTEM
uaroa anTaluu
Kararenes, uiu ConpoBosxiaercst OOmras nereHepanus VYTpara KOpHEH U JIUCTHEB Y
Mopdodu3noIornyecK |ynpoueHuem CBsi3aHa IVIaBHBIM 00pa30M |pacTeHU Napa3uToB,
Uil perpecc OpraHu3alui, C IIEPEX0JI0M OPraHU3MOB K |UCUE3HOBEHUE OPraHOB
HCUYE3HOBCHUEM Napa3uTUIYECKOMY WU YyBCTB, [UIIEBAPUTEIBHOMN

OpraHoB aKTUBHOM
YKU3HM (00IIIeH
JiereHepanuen)

cusiueMy o0pasy )KU3HU

CHCTEMBI, YIIPOILIEHUE
CTPOEHUS Np. Y JIECHTOYHBIX
yepBei, npuodpeTeHue
YaCTHBIX NPUCIIOCOOICHUH
(mpucocku, KprOUOUKH U

mp.)

OCHOBHBIE 3AKOHOMEPHOCTH BHOJIOT MYECKOM 3BOJIIOIIAN

3AKOHOMEPHOCTH

NX XAPAKTEPUCTUKA

ITPUMEPLI

[uBeprennus —

PaCXOKACHUC ITPU3HAKOB

OpTraHru3MOB B XO/I€

9BOJIIOIHMH Pa3HBIX JIMHUH,
BO3HHUKIIIUX OT OOILIETO

peaKa

Bo3sHnukaer B pe3ynbTaTe
JU3PYNTHBHOTO 0TOOpa, a TaKKe
n30Jsunn nonysanvil. [pn
PacxXoKACHNUHU MPU3HAKOB OTOOPOM
MIPEUMYILECTBEHHO COXPAHSIIOTCSA
Kpaitaue ¢popmbl. Oprassl,
COOTBETCTBYIOIIME JIPYT APYTyY IO
CTPOEHUIO U UMEIOLIHE 001IEe
MIPOUCXOXKACHUE HE3aBUCUMO OT

BBINOJIHAEMONW UMH (PYHKIUH,
Ha3bIBAIOTCS TOMOJIOTHYHBIMU

Pazauums B CTPOCHUHU KJIFOBOB
KJIC€CTa-CJIOBHUKA U KJICCTa-COCHOBHUKA

Konseprenuus —
pe3yabTar
npucnocoOIeHus

OpTraHru3MOB K CXOIHBIM

YCJIOBUSAM KU3HU,

CXOKJI€HUE IPU3HAKOB Y

OpTaHHU3MOB pa3HbIX

CHUCTEMAaTUYECKHUX TPy B

ponecce 5BOJHOINN

CXO)KI[GHI/IC IIPHU3HAKOB 3aTParuBacT B
OCHOBHOM JIMIIb T€ OpPraHbl, KOTOPLIC
HETIOCPCACTBCHHO CBA3aHbI CO
CXOJHBIMH YCJIOBUAMHU CPEABI. OpFaHI)I,
BBITTOJIHAIOINIUEC CXOIHBIC (I)YHKLII/II/I, HO
HMCIOIUE TPUHOHUITNATIBHO Pa3jIndYHOC
CTPOCHUC U TPOUCXOKICHUC,
Ha3bIBAOTCA aHAJIOTMYHBIMU

BremHee cx0aCTBO €BpOIENCKOrO
KpOTa U CyM4YaToro KpoTa,
CyMYaToro JeTyHa U JETATH;
AQHAJIOTUYHBIE OPTaHbI: KPBUIbsI
6a00YeK U JeTy4YnX MBbIIIEH, xKaOpbl
PBIOBI M paka, pOIOIe KOHEYHOCTH
KpOTa U MEABEJKH, IIocKas popma
TeJa y CKaTOB U KaMOaJIbl, KOJFOUKH
KakTyca 1 OOsPHIIIIHAKA




[Mapannenusm (popma B sBomtonuy 61M3K0pOCTBEHHBIX Y KUTOOOPA3HBIX M TACTOHOTHUX
KOHBEPI€HTHOI'0 Pa3BUTHUs |TPYIIl OPraHU3MOB IIPOUCXOAUT HE3aBHCHUMO JAPYT OT ApyTra
OpPTraHU3MOB) HE3aBUCHMOE Pa3BUTHE CXOIHBIX nepeaHue KOHEYHOCTH
IIPU3HAKOB MIPEBPATUIINCH B JACThI KaK
MPUCTIOCOOJICHUE K BOAHOMY 00pa3y
JKU3HU. Y Pa3HbIX IPYIII
KUCTETEepbIX pbl0 pa3BUBAINCH
IIPU3HAKK 36MHOBOJHBIX. [Ipru3Haku
HOKPBITOCEMEHHBIX PacTeHHM
HE3aBHCHUMO U MapaJLIEIbHO
Pa3BUBAINCH B PA3HBIX JIMHUSX
9BOJIIOLIMU UX NPEAKOB
ITPABUJIA 2BOJIIOIIMHN
I[TPABUIIA NX XAPAKTEPUCTUKA [MTPUMEPBI
Heob6patumoctsb Bun, pon u nro6as apyras [IpecmbIkarommecs, BOSHUKIINE OT
9BOJIIOLIUH cucreMaThyeckas rpymnmna IPUMUTHBHBIX 36MHOBOJIHBIX, KaK Obl HU
OpPraHU3MOB HE MOKET BEPHYTHCS K |IILJIa MX IBOJIIOLIMS, HE MOT'YT JaTh HA4aJIo
pexHeMy cocTosiHUIO. M3penka 3€MHOBO/IHBIM
BO3HUKAIOIINE aTaBU3MbI (BO3BpAT K
IpeJKaM) Mo CTPOCHUIO U PYHKIUSAM
HE SIBJISIIOTCS] IOJTHOLIEHHBIMU
ITporpeccupyromas |I'pymnmna opraHu3smMoB, BCTaBIIas Ha Ecnu xakas-To rpymma ’KUBOTHBIX ITpHoOperna
CrieaInu3anus MyTh MPUCIOCOOIEHUS K KAKUM-TTHOO0 |[IPUCIOCOOIEHHS K TOJIETY, TO Ha
YCIIOBUSIM CYLIECTBOBAHMSI, B MOCJIEAYIOIUX dTanax €€ pa3BUTHs OTU
nanpHeneM OyieT pa3BUBaThCSA MO0 |[IPUCTIOCOOIeHHS OyIyT YCHIINBATHCA
9TOMY K€ IyTH
UepenoBanue Kaxxnoe nossilienue opranuzauu | ApoMopdo3bl, O3BOJUBIINE TO3BOHOYHBIM
TJIaBHBIX (apoMop03) OTKpBIBAET OOJIBIINE BBIITH U3 BOJBI HA CYITY, OTKPbUIX
HaIpaBJIEHUN BO3MO>XHOCTH JIJIS1 OCBOEHUS] HOBBIX  |BO3MOKHOCTH /11l OCBOEHUS HA3€MHO-
IBOJIIOLIMH Cpea WM MECTOOOUTAHUM U Pa3BUTHS |BO3YLIHON Cpeibl OOMTaHUs, Pa3BUTHS

B CBSI3H C 9TUM Pa3IIUIHBIX
npucnocoOIeHun (MAnoaaanTaIui)

Pa3IMYHbIX YaCTHBIX IPUCIIOCOOIEHUH.
[Tocaenyromue apoMoph 036l IPUBEIH K
MOSIBJICHUIO TPECMBIKAIOIINXCS U PA3BUTHIO
y HUX pa3IMYHbIX IPUCHIOCOOTIEHU K HOBBIM
MECTOOOUTAHUSIM




Tema :PASBBUTUE OPTAHUYECKOI'O MUPA HA 3EMJIE

OPA HAYAJIO I'JIOBAJIBHBIE YKMBOTHBI MUP PACTUTEJIbHBIN
(IMPOAOJKU- | (MJIH JIET N3MEHEHUA MUP
TEJIBHOCTb HA3AL) KIIMMATA 1
B MJIH JIET) CPEJbBI
Kaitno3olickas 1,5-2 Cwmensl noreruienuii u |IlosiBnenue u pa3Burue dopmupoBanue
(apa HOBOI (AHTpOIIOTEH |TOXOJIOaHUM. yenoBeka. COBpEeMEHHBIN  |HBIHE
KHU3HU), ) KpynHble oneieHeHns: [>KUBOTHBIH MUP CYIIECTBYIOIUX
66+3 B CPEIHHX IUPOTAX PacTUTENEHBIX
Ces. nmonymapus cO00111eCTB
YcraHoBieHHE
PaBHOMEPHOTO B mopsix 6onbioe I'ocriopcTBoO
25+2 TEIUIOro KJImMaTa pa3HooOpa3ue KOpaioB, |MOKPHITOCEMEHHBIX.
(Heoren) MouuttockoB. Hupokoe CocraB Quopbl
WHTeHcuBHOE pacrpocTpaHeHue OIU30K K
ropoo0pas3oBaHue KOCTHBIX PbIO. COBPEMEHHOMY.
66+3 BrimMupanne MHOTHX [TosiBisiroTCA Taiira u
(ITaneoren) TOJIOBOHOTHX MOJUIIOCKOB. |TyHIpa

[TosBstiroTcst MHOTHE

OTPS bl MIIEKOIIUTAIOIIMX,
B T.4. npumMartsl. [lIupoxas
JTUBEPreHIus ITHII.
PaciBer HaCEKOMBIX.




Meszo3oiickas (3pa

1365

Bo MHoOrux panonax

TlogaBnenune HaCcTOAIINX

Peskoe cokpaiuenue

cpenneit xxu3Hu), |(Menooii 3eMiiH MOXO0JIOAAHUE  |MITHIL, IJTALEHTAPHBIX U YHCJIICHHOCTH
165 MIePUO.I) KJINMaTa CyMYaThIX MartOpOTHUKOB U
MIeKonuTammux. B rOJIOCEMEHHBIX.
MopsiX npeobiasanue [TosiBneHue nepBbIx
KOCTHCTBIX PBIO. MTOKPBITOCEMEHHBIX
BrimMupanue KpymHbIX pacTeHui.
pentwimii. Pacuser
HACEKOMBIX. upokoe
190-195+5 |Knumar BHauaie pacrpocTpaHeHHe
(FOpckuii BJI&JKHBIN, 3aTEM B okeane — nosiBieHue MarnopOTHUKOB,
epuon) CTaHOBUTCS HOBBIX T'PYIII MOJUIFOCKOB, |TOJIOCEMEHHBIX.
3aCyILJIMBBIM B B T.4. TOJIOBOHOTHIX.
o0JacTu 3KBaTopa. l'ocnoncrBo
JBuxenue MPECMBIKAIOIIUXCSL.
KOHTHUHEHTOB. [losiBneHue nepBo-nTUL.
O6pa3oBanue
ATIaHTUYECKOTO
OKeaHa.

PacnipocTpanenst
230+10 Ocnabienue MarnopOTHUKOBU/I-
(TpuacoBblil  |KITMMAaTUYECKOU Hauano Beka quH03aBpOB, |HBIE, XBOLIEBUIHbIE,
NepUo.) 30HAIBHOCTH, MOSIBJICHUE Yepernax, MJIAYHOBH/IHBIE.

Crila)kKMBaHHE KPOKOJIUJIOB, IEPBBIX Brimupanue
TEMIEPATYyPHBIX MJIEKOTIUTAIOIIUX, CEMEHHBIX
paznmuunii. Hauano HACTOAIINX KOCTUCTBIX MarOPOTHUKOB
JIBUKCHHS] MATEPUKOB |pbIO
[Maneo3otickas 280+10 Pe3kas 3oHanpHOCTE  |BBICTpOE pasBuTHE Beivupanne
(9pa npeBHeit (ITepmckuii  |knumara. MPECMBIKAIOIIUXCS, JIPEBOBUTHBIX
*u3HN), 340+10 |nepuon) OtcTyruieHre Mopel, |BO3SHHUKHOBEHHE ITaIIOPOTHHKOB,
MOSIBJICHUE 3BEpONOJOOHBIX SIIEPOB. |XBOILEH U IJIAyHOB.
IIOTy3aMKHYTBIX Boeimupanue tpunoburtos, |Pacmpocrpanenue
BOJIOEMOB COKpAIlICHHE YHUCIIa XBOMHBIX B
OTps7I0B Oecrio3BOHOYHBIX |CeBepHOM
Y psAJla IO3BOHOYHBIX. MOJTyIIapUH
34510 Bcemnpnoe [upokoe [Tpeobnananue
(Kamenno-  |pacnpocTpaHeHue pacnpocTpaHeHue CIIOPOBBIX PACTEHHI,
YT OJIBHBII JIECHBIX OO0JIOT. ¢dopamuHudep, KOpaioB, |OABICHUE MEPBBIX
Nepuon) Tennslid BIIayKHBIN MOJUIFOCKOB, PaclBET XBOMHBIX. B 6010Tax
kaumat. OOImMpHOE  [3eMHOBOJHBIX, MOSBJICHHE |U MPUOPEKHBIX
OJIEZICHEHHE I0KHBIX  |TIEPBBIX MecTax Mopei
KOHTHHEHTOB B KOHII€ |IPECMBIKAIOIINXCS, HaKaruiMBaJjoCh
nepuoga. AKTUBHOE  |JI€TAOIIMX HACEKOMBbIX. 0osbI1I0E
ropoo0pa3oBaHue KOJIMYECTBO
pacTUTEIbHBIX

OCTaTKOB,

oOpazoBaHme

KaMEHHOTO YTJIst

Pa3Butue, a 3arem

BBIMUpaHUE
400+10 CMmeHa cyxux u [MosiBnenue pu1d Beex NCUJIO(QUTOB.
(JleBOHCKHMH | TOXKJIMBBIX CE30HOB. |KPYITHBIX IlostBiienue
epuon) OneneHenue Ha CHUCTEMATUYECKUX TPYNN. |IJIAYHOBUIHBIX,




TEPPUTOPUU
coBpemeHHO# FOx.
Awmepuku u FOx.
Adpukn

OcBoeHue cylu naykam,
KJICIIIAMH U APYTUMU
YJIEHUCTOHOTUMH,
MePBBIMU TO3BOHOYHBIMU
— creronedanamMu

XBOIIICBHIHEIX,
MaropOTHUKO-
BUJIHBIX, MTEPBBIX
CEMCHHBIX
MarnopOTHUKOB.
Bo3uukaoBeHHne
rpuboB

Brixon pactenuii Ha
CyIIly — TOSIBJICHUE

435%10 Brauane cyxoit MHoroo6pa3ue KopaJuioB |[TICHIIO(HUTOB
(Cunypuiic- |KIuMar, 3aTeMm u TpuiooutoB. [losiBineHue
KU BJIQKHBIN C MEPBBIX IPEBHEHIITUX PHIO,
epuon) MOCTETICHHBIM MIEePBBIX JIBIIIANIUX
MOTETIJICHUEM. aTMoc(hepHBIM BO3TyXOM
HNuTeHcuBHOE HA3eMHBIX KUBOTHBIX -
ropoodpa3zoBaHue CKOpPIHUOHOB. BeiMupanue
HEKOTOPBIX TPYIIII
KOPaJUIOB
490+10 PaBHOMEpHO [losiBnenue nepBbIx Pa3znooOpaszue
PaBHOMEpHO |yMepeHHBIN BIaKHBIM |[TO3BOHOYHBIX — BOJIOpOCIIEH
(OpoBUKC-  |KITUMAT C OCCUCIIOCTHBIX PBIO.
KW IEPHOJ]) |TTOCTENEHHBIM I'ocnosicTBO TPUITOOUTOB,
MOBBIIIICHUEM CPETHEH |UTJIOKOXKHX.
TEeMIEPaTypHhI.
Buauvasie 6omb11as
YacTh CYILIW 3aHATA
MOpEM.
570+20 Onenenenne Pacnsetr Mmopckux Bo3nukHOBEHNE
(Kembpuii- |[cMeHsieTcs yMepeHHO |O€CIO3BOHOYHBIX, MHOTOKJIETOYHBIX
CKHIA BJIQXKHBIM, a 3aTeM MOSIBJIEHHE OPTraHU3MOB C |BOJOpOCIei
MEPUO.) CYXUM TEeTUTbIM MUHEPATU30BAHHBIM
KIIMMAaTOM CKEJIETOM
[Iporepo3zotickas [2600£100 [ToBepxHOCTH TUTAHETHI | BO3SHUKHOBEHHE BCEX [TpenmytiecTBeHHO
(9pa paHHei — roJiasi MyCThIHS. TUTIOB OECITO3BOHOYHBIX  |OJTHOKJICTOYHBIC
*Ku3HM), 2000 Knumar xonogHsii, YKUBOTHBIX 3€JIEHbIE BOJAOPOCIH
4yacTele OJieIcHeHus. B
KOHIIE 3pbl aTMOochepa
coaepxana 110 1%
CBOOOJTHOTO
KHCII0poJia
Apxeiickas (3pa  |3500 W3BeprxeHMst BosnukHoBeHue xu3HU Ha |OOHAPYKEHBI
3apOKICHUS ByNnkaHOB. bonbmas  |3emuie OCTaTKH aHAIPOOHBIX
#u3HNn), 900 Y4acTh CYIIHA — MIPEALIECTBEHHUKOB
MEJIKOBOJJHOE MOpE. CHHE-3€JIEHBIX
PazButue xucnopon BOJIOPOCIIEH,
coepKalein 3EJIEHBIX
aTMochepsl OJTHOKJIETOYHBIX
BOJIOPOCIIEH,

OaxTepuit




Tema : IIpoucxoxaenue 4ejaoBeKka

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

[NTPU3HAKMN. BPEMA CTAAMN I[MPEACTABUTEIJI | PACIIPOCTPA-
XAPAKTEPHBIE US| TTOABJIEHUA AHTPOIIO- n CPEIU HEHUE I1O
JIFOJIEM [TPU3HAKA I'EHE3A NCKOITAEMBbIX 3EMIJIE
(IO H.3) DdOPM
[Ipssmoxoxaenue bonee 10 mnn ner |Otnenenue BeTBU |ABCTPaIONUTEK Wnnns, Adppuka
TOMHUHU/]L

Hcnonw3oBanue 4,5-1.75 mun net  |[Iperomunnanas |To xe Adpuka, Azus
peIMETOB Tpya
W3roTtosnenue opyauit |2 MIH Jet UYenosek ymenslii  |Adpuka
ITognepxanue orus. Pannue ¢popmel — |[IpeBHelime Yenosek npsmo Adpuka, 3anagHas
Peub (mpumuTHBHAL, U3 |2,6 MITH JIET, JFOAU XOASAIUHN u llenTpanbHas
OTJIeTbHBIX BHIKPUKOB). |pacuBeT— 600- (MU TEKaHTPOTIHI) EBpomna,
[IpocTtsie hopmbr 400 mutH et Nunonesus,
KOJIJIEKTUBHOU BocTtounas Asus
JeSITeIIbHOCTH
JloObiBaHME OTHSL. Pannue ¢popmel — |[Ipeuue moaun  |Heannepranen
CrnoxHble pOpMbI 1,5 muH ner, EBpoma,
KOJUJIEKTUBHOMN pacuser— 250 - Adpuxka, Azus
JEATEIIBHOCTH 40 ThIC. NIET
(3aroHHas 0X0Ta),
3a00Ta 0 OJIMKHUX, Pedb '
THUIIA JIeTleTa

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

Memnee 10 Teic. neT

PazButne cenpckoro Bcecsetnoe

XO35ICTBA,




IIPOMBIIUIEHHOT'O
IIPOU3BOJCTBA, TEXHUKHU,
HayKH
Tema :OCHOBBI OKOJIOI'MA
IKOJIOI'MYECKHUE ®AKTOPBI
I'PVIIIIBI BAKTOPHI BO3JIEVICTBUE HA OPTAHU3MBI U AJTATITAITIN
OAKTOPOB OPI'"AHMU3MOB K ®AKTOPAM
Abuotnueckue Cser — Wcnonb3yercs pacTeHUsMU 17151 GOTOCUHTE3A, a IKUBOTHBIMH —
baxTopsl — UHTEHCHUBHOCTb U JUIsL ODUEHTUPOBKHU B IIPOCTPAHCTBE B IIOUCKAX MHUILH,
COBOKYITHOCTb KAa4eCTBO COJIHEYHOM |[TAPTHEPOB U T.II.
YCIIOBUM SHEPIrUU doTonepruoan3M — peaklus pacTEHUHN U )KUBOTHBIX HA
HeopraHuyeckoil |(uHppakpacHsle, COOTHOUIEHHUE CBETJIOT0 U TEMHOTO IEPUOAOB CYTOK,
IPUPOJIBL: BUJIUMBIE U KOHTPOJUPYET OYyTOHU3AIHIO, IBETCHHE, INCTONA/ Y PACTCHHM.
CBET, yIbTpapuoaeTOBbIe |Y HKUBOTHBIX — OpayHbIil IEPUOM, MUTPALIMIO, CIISTUKY U T.11. Ha
TeMIlepaTypa, JTy4H) ocHOBe (hoTonepruoIu3Ma BbIPadaThIBAIOTCS OMOPUTMBI




BJIAKHOCTb,
COJICHOCTbH ITOYBbI
1 BOBI, penbed

Braxuocts —
colEepKaHuE BOJIbI B
BO3/yX€, TOYBE U

[To oTHOIIEHUIO K BJIare pa3inyaloT PACTCHUS: THAPOPUTHI
(BomHbIE) — pscKa; TUTPOPUTHI (OOUTATENH YBIAXKHEHHBIX
MecCT) — aup; Me30(UTHI (Pa3BUBAIOIINECS B HOPMAJIbHBIX

MECTHOCTH, JKUBBIX OpPTraHU3MaX |YCJIOBHUSX) — JAHMABIII, KCEPOPUTHI ((KUBYIIHE B 3aCYIUIUBBIX
JIaBJICHUE, Bce xuBble YCIOBUSIX ) — KaKTYChI; )KUBOTHbBIE: IEPBUYHOBOIHBIE (PBHIOBI),
aTMocQepHbIe opranu3msel Ha 80 % |BTOPUYHOBOJHBIE (KUTHI), IOIYBOAHO-IIOJyHA3EMHbBIE
rasbl 1 JIp. COCTOSAT U3 BOJBI (JIAryHIKY, KPOKOIUIIB), HA3€MHO-BO3AYIIHbIE (3aH1Ibl, BOJIKH);
HEJIOCTATOK BOJIbI YKUBOTHBIE MEPEKUBAIOT B COCTOSIHUU
aHaOmo3a (JISTHUI COH y CYPKOB), IN0O 3amacaroT KUPOBYIO
TKaHb (ropObI y BepOIII0I0B); K HEJOCTATKY BOJBI PACTCHHS
MPUCTIOCA0INBAIOTCS, YMEHbIIAsl TPAHCIIUPALIUIO TUCTHIMU
(KOJIFOUKH Y KAKTYCOB) | MOTJIONIAsE BOAY C OOJIBIION TTyOUHBI
(kopeHb cakcayia)
Temneparypa — Brusier Ha CKOpPOCTh OMOXMMUYECKUX MPOLIECCOB,
CpeIHEMECSIUHbIC MPOTEKAIOIIMX B KUBBIX OpraHW3Max; OPraHU3MbI CYIIECTBYIOT
JIETHUE U 3UMHHE B JIMAIIa30HE TEMIIEPATyp B CPEAHEM C
3Ha4YeHus Konebanuit |- 50°C o + 50°C; Yy PaCTeHHUH CYIIECTBYIOT OMOXUMHUUYECKHUE
TeMIEpaTypel aJanTainy, JIeKaIINe B OCHOBE aKKIIMMAaTH3aul —
BO311yXa, BOIBI U T.I. |\p3MEHEHU NIPENEIIOB BBIHOCIUBOCTH K TEMIIEPATYPE; Y
YKUBOTHBIX CYIIECTBYIOT (PU3NOJIOTHUSCKUE a/IallTaI[uN
(roMoiOTepMHBIE — TEIUIOKPOBHBIE 3BEPU U MTHUIIBI,
MOWKUJIOTEPMHBIE — XOJIOJIHOKPOBHBIE PHIOBI, aMpuOuu u
PENTHIINN ), TOBEACHUECKUE aianTanuu (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 KonkypeHuust Mmexay pacTeHUsIMU OJTHOTO BHJIA, TPUBOISIIAS
dakTopbr — pacTeHui apyr ¢ K CAMOU3PEKUBAHUIO PACTEHUH B NOMYJISALNAX; KOHKYPEHLHUS
COBOKYITHOCTb JIPYTOM U CO CPEJION |COPHBIX PACTEHUM C KYJIbTYPHBIMU 3a CBET, BJIAry U T.II.;
B3aMMOJICHCTBUS  |OOUTaHUS pacTeHus MOAJIEPKUBAIOT ra30BbIid cocTaB aTMocdepsl (O —

Pa3IUYHBIX IPYIII
KHUBBIX
OpPraHu3MOB
MEXIy CO00H U €O
cpenoi oouTaHus

pe3ynbTaT GOTOCUHTE3A)

KUBOTHBIX JPYT C
JIPYrOM U CO Cpenoun
o00UTAHUS

BzanmoneiictBue TpaBosIHbIEC )KUBOTHBIE, MUTASACh PACTEHUAMHU, 3aMEJISIOT UX

KUBOTHBIX U pocT (ryceHuiibl 0aboyex u Jp.), MUEbl, IIMENIH, OChl ONBLISIOT

pacTeHui pacTeHusl U KOPMSATCA HEKTapOM; HEKOTOPbIE PaCTEHUS
PacpoCTPaHSIOT CBOM IIO/IBI U CEMEHA C TTIOMOIIBIO
YKUBOTHBIX (TJI0JIOB PSOMHBI — APO3bI, OPEXU — OENKH);
HACEKOMOSITHbIE PACTEHUSI MUTAIOTCS dKUBOTHBIMH (POCSIHKA,
BEHEPHHA MYXOJIOBKA)

BsaumopeiicTBue Cwm. Tabnuiy "buornieHOTHYeCKHEe B3aUMOOTHOIIECHUST MEXITY

opranuzmamu"

BzaumoneiictBue
rpuboB, OakTepui,
BHPYCOB C
pacTeHUsIMH,
KHUBOTHBIMH H CO
cpenoii obutanus

CumOunotnueckue 6akTepun 00eCeurnBalOT pacTeM U
JKUBOTHBIX BUTAMUHAMU U 3JIEMEHTAMU ITUTAHUS;
00J1€3HETBOPHBIE MUKPOOPTaHU3MBI, TAPA3UTUPYIOLIIE B
pacTeHMsIX U )KUBOTHBIX, MOTYT BBI3BAaTh UX I'MOeEIb;
MOYBEHHbIE 0aKTEPUH U IPUOBI 00pPa3yIOT III0IOPOAHBIN CIIOM
MOYBBI U 00€CIIEUHMBAIOT KPYTOBOPOT BEIECTB B IKOCHCTEMAX




AHTpPOINOTeHHbIE
bakTopel —
COBOKYIHOCTb
BO3JICUCTBUI
YEJIOBEKa U €ro
XO03SIICTBEHHOM
JeSATEeIbHOCTH Ha
cpeny oOUTaHHS U

JKHUBBIC OPTaHHU3MbI

[TonoxxurenbHbIE PazymHoOe nmpeoOpazoBaHme OKpYXKarolel Cpebl: MocaaKa

BO3JICHCTBUS JIECOB, TAPKOB U CaJI0B; CO3J1aHME (CENEKI[Hs) HOBBIX COPTOB
paCTeHI/Iﬁ " IOpOoJ AOMAIIHUX KUBOTHBIX; OpraHu3anusa
OXpaHsIeMbIX PUPOIHBIX TEPPUTOPHUH (3aKa3HUKOB,
3aI0BEHUK HAllMOHAIBHBIX [TAPKOB U T.II.); COXPaHEHHE
YHHUKAQJIbHBIX IPUPOAHBIX 0OBEKTOB

OTtpuuarenbHbIe Bripy0Oka 5iecoB, ocyieHue 00J10T, CTPOUTENHCTBO

BO3JICHCTBUS MIPOMBIIIJICHHBIX COOPY>KEHUH, BBIOPOC B MPUPOIHYIO CPENY

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

pe3yJbTaTe OXOThI BHITANTHIBAHUE PACTCHUH B PE3yJIbTaTe
TypHu3Ma, cOOp JEKapCTBEHHOTO ChIPbs, TPHOOB U T.II.

BUOHEHOTHYECKUE B3AUMOOTHOIEHUA MEXIY OPTAHU3MAMMU

HA3BAHUE |3HAUEHUE PACHIMDPOBKA I[TPUMEPBHI
B3AUMOOTH [IJIA 2-X [TOHATUIN B3AUMOOTHOILIEHUN
OHIEHMSI BUJIOB,
HU3BJIEKAEMO
EUR
Konkypenuus |- bopn0a 3a onuu u Te ke  |PacTeHus KOHKYpUPYIOT MeXAy cOo00ii B
- YCIIOBUS OKpY>KaroIen 00opnOe 3a CBET, BIAry U T.II.; XUIIHbIE
Cpeabl MCXKAY Pa3HbBIMU IITUOBI JICCOB U XUIIIHBIC 3BCPU
BUJIAMU WK BHYTPU KOHKYPUPYIOT 3@ MUIIy — MBIIIEBUTHBIX
OJHOTO BHJIA TPBI3YHOB U T.[I.
XUIIHUYECTBO |+ - |OauH opranu3Mm (XUITHUK) |13 6€CIT03BOHOYHBIX KUBOTHBIX:

JIOOBIBAET U IOEJAET
npyroro (;keptBy). Eciu
OpraHW3Mbl OJIHOT'O BHJa
— KaHHUOAJIN3M

CTPEKO3BI U MAyKH MMOCAI0T MYX,
06aboyeKk 1 KOMapOB; U3 MO3BOHOYHBIX
YKUBOTHBIX: BOJIKH U JIUCBI IOCIAIOT
3al1IeB ¥ MBIIIEBUIHBIX TPHI3YHOB

[Tapazutusm |+ -

OnuH opranusm (mapasmur)
UCIIOJIB3YET IPYroro
(x03sMHA) B KaUeCTBE
VCTOYHUKA TUTAHUS U
cpenbl oOUTaHUS

[Ipocreiimue aIMOIMUU, TPUITAHO-COMBI U
MaJISIpUHHBIE [IJ1a3MOJIUU TAPa3UTHUPYIOT
B KMILIEYHUKE ¥ KPOBU MTO3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa; TPUO-TPYTOBUK
MapasuTHUPYET Ha JAEPEBbAX, TPHUObI
TOJIOBHSI, CITIOPBIHBS MAPA3UTUPYIOT Ha
3J1aKax

Mytyanusm + +

B3anmoBsironHas ¢popma

TepMI/ITLI U JKUBYHIUC B UX KHUIIICYHUKC

(cuMOMO03) nin COXXKUTENILCTBA, KT'YTUKOHOCIIBI, IIEPEBAPUBAIOIINE

KOOIeparus MOCTPOEHHAs Ha KJIETHYATKY; HOCOPOT Y BOJIOBbH NTHUIIBI,
MMUIIEBHIX, CKJIEBBIBAIOIINE C KOKU Mapa3UTOB;
IIPOCTPAHCTBEHHBIX U Ip. |aKTUHUS U PAK-OTIIEIBHUK
TUNAX B3aUMOOTHOIIEHUHN

KomMmencanusm |+ 0 |OnuH U3 opraHu3MoB PrIOBI-TpuIMIaBl ¥ aKyJIbl, JAFOIIHE

WA HAXJICOHU-

4E€CTBO

MU3BJICKACT U3
B3aUMOOTHOIICHUA
MOJIB3Y, JJISl IPYTOTO
B3aMMOOTHOIIICHUA
HEUTNATRHEL

prIOaM-TIipuiIMIaiaM 3aluTy U MUILY; B
THE3/1aX NTHIl U HOPaxX IPbI3yHOB 0OUTAeT
00JIbII0E KOJIMYECTBO BUOB HACEKOMBIX,
HaxOJAIIMX B HOpaxX yOexHuIle U MUILy




Awmencaimsm |0

- | lesiTeIbHOCTh OJTHOTO
BHJIa IPUBOAUT K
YITHETEHUIO IPYIUX

Enu, pactyiiue B CMEIIaHHOM JIECY,
3aTeHSIOT Oepe3bl U APYrue TUCTBEHHBIC
MOPO/bIL, IPUYEM KHU3Hb €JIEH OT
JINCTBEHHBIX JE€PEBBEB, NPAKTUUECKH HE
3aBHUCHUT, FpI/I6'HeHI/IHI/IHH BBIACIACT
AHTUOUOTHK, TIOJABIISIFOIINIA PA3BUTHE
dakTenuit

Heiirpamusm |0

0 |Pa3Hble BUIBI OPraHU3MOB
UMEIOT Pa3JIMYaroIIecs
JKOJIOTUYECKUE HULLIU U HE
BCTYIIAIOT BO
B3aUMOOTHOLIEHUS APYT, C

pyroMm

Pa3Hble BUABI aHTWIION B CaBaHHAX
A¢puKH TOEAI0T pacTeHUs pa3HBIX
spycoB. JXKupadoBas aHTHIIONa KOPMUTCS
JHUCTBSIMU JIEPEBBEB, aHTUIIONA ['HY —
JUCTHSIMU KYCTaPHUKOB U BBICOKHUX TpPaB,
anTuiona Kyny kopMuTcss HU3KUMU
TpaBaMH

* Y CIIOBHO B3aMMOOTHOIICHHS MEXTY ABYMS OpraHU3MaMu IPeICTaBIICHbI Tapoi CHMBOJIOB: "+"
0003Ha4YaeT U3BJIEKAEMYIO U3 B3aUMOJEHCTBUS MOJIb3Y,

n.nu

— Bpen, "0" o6o3HayaeT HEUTpaIbLHOE

CTPYKTYPHBIE KOMIIOHEHTbBI BUOLIEHO30B

KEM TTPEJACTABJIEHA BBITIOJIHAEMBIE ®YHKIIVN B
I'PYIIIIBI OPTAHMU3MOB PYIIA BUOL[EHO3AX
[IponyuenTer — ABTOTpO(HBIC OPTaHU3MBI; [TIpon3BOACTBO MEPBUYHOTO
MIPOU3BOJUTENN pactenus (BOJAOPOCIH, MXH, OpPraHUYECKOI0 BEIIECTBA B

OpPraHn4€CKOro BEIeCCTBa

MarOPOTHHUKH, TOJIOCEMEHHBIC U
MOKPBITOCEMEHHBIC); 3eJICHBIC U
MypITypHBIC CepOOAKTEePHH; [IHAHEH
(cuHe-3eJ1eHbIe BOJIOPOCITH)

pe3yibrate mporecca (OTOCHHTE3a
(o0I11I€€ KOTMYECTBO MPOU3BOIUMOIO
OpPTaHHYECKOTO BEIICCTBA
cocrasnser 4-10° T/TON);
cBs3bIBaHUE yriepoa B Buje CO;
1,70 16 1 yriepoja B roj);
BhbIZIeNieHNnEe B aTMoc(hepyOy,
o0ecrnevnBaroIiero aspooHoe
IbIXaHUe

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

I'erepoTpodHbIe OpraHU3MBbI:
TPaBOSAIHBIE U TUIOTOSTHBIE
KHUBOTHBIE, 00pa3yIoLIie HenH
nuTaHus (Tpoduueckre 1enH);
reTepoTpOQHbBIE OPraHU3MBbI,
MUTAIOLINECS] MEPTBBIM
OpPraHUYECKHUM BEUIECTBOM
(merpurodaru): 10KAeBbIE YEPBHU,
IIOYBEHHBIE KJICIH U T.II.

[ToTpebienne opraHuuecKOro
BEIIECTBA B LIEMIX MUTAHUSI U B
HENsIX pa3iokKeHUs ((KUBOE U
MEPTBOE OPraHUYECKOE BEIIECTRO);
YCBOEHUE 3aKJIIFOYEHHOU B BEILIECTBE
sHepruu nocturaet 10 %, mostomy
MUIIEBbIE YPOBHU MTPHOOPETAIOT BUJT
CY>KMBAIOLIEHCS TUPAMUIbI
(3KoNoTMYecKue MUPaAMUIbl MacCHhl,
Yycell U SHEPTUH)

Penynents! (necTpyeHThbl) —

pa3pyuIuTen
OpPraHUYeCKOT0 BEUIeCTBA

ITouBeHHble canpoUTHBIE
OaKTepHH, BBI3BIBAIOIINE THUEHHE
U pa3jokeHue; 6akTepuu
OposkeHus; canpoUTHbIE TPUOBL;
JIeHUTpUDUIIUPYIOIIKE TTOYBEHHBIE
OaxTepun

Pa3pymator oprannueckoe
BEIIECTBO JJO MUHEPAILHOTO
COCTOSIHMS, 3aBEPIIAIOT KPYTOBOPOT
OCHOBHBIX 2JIEMEHTOB B PUPO/IE;
MIEPEBOJAT OCHOBHBIE XMMHUECKUE
JJIEMEHTHI B YCBaBAEMOE
MIPOJYLIEHTAMU COCTOSIHUE
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Crpenkamu 0603HaAYEH NOTOK IHEPrMM Ha TPODUYECKUX YPOBHAX IKOCHUCTEMBI

CPABHUMTEJIbHASI XAPAKTEPUCTUKA BUOT'EOLIEHO30B 1 AT'POLIEHO30B

CPABHMBAEMAS BUOI'EOLIEHO3 AT'POIIEHO3
KATEI'OPUA
Hanpasnenue JleficTByeT eCTeCTBEHHBIN 0TOOD, JlelicTBHE €CTECTBEHHOTO 0TOOpa

neiicTBus oTbopa

BBIOPaKOBBIBAIOIINIA
HEXXH3HECIIOCOOHEIE 0CO0U U
COXPaHSIIONINIA MPUCTIOCOOTICHHS K
YCJIOBHSIM CPEJIbI, T.€. 0TOOD
dbopMUpYET YCTOMUNBYIO DKOCHCTEMY

0cabJIEHO YEJT0OBEKOM;
MPEUMYIIECTBEHHO OCYIIECTBIISIETCS
HCKYCCTBEHHBIN OTOOD B HAIpPaBICHUU
COXpaHCHHSI OPraHU3MOB C
MaKCUMAaJIbHOU TIPOJIYKTHBHOCTBIO

Hcnonb3oBanue
SHEPrUU B MUIIEBBIX
HENIX

OCHOBHOW UCTOYHUK PHEPTUU —
ComHiie; ¢ 0THOTO TPOPUIECKOTO
YPOBHSI Ha IPYTrO# Mepexo]l SHEPTuu
ocyuecTisiercs no npasuiy 10%

Kpome conHeuHoi sHEpriuH
HPUCYTCTBYET IPYroif NCTOYHUK —
MHUHEPaJIbHbBIC U OPraHUYECKHE
yaoOpeHus, MoJuB U T. 1.,
OCYIIECTBIIIEMbIE 1 BHOCHMBIC
YEJIOBEKOM




Kpyrosopot

Bce anemenTsl, notpebieHHbIe

YacTh NUTATEIBHBIX DJIEMESHTOB

CJIOHBIX B3aUMOCBSI3SX JPYT C
JIPyrom, 00ecreurBarOIIUX
YCTOWYUBOCTh

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

MUTATEIHHBIX OpraHu3MaMu, BO3BPAIAlOTCS B BBIPAIICHHBIX U COOPaHHBIX B KAYECTBE

3JIEMEHTOB MIOYBY, T. €. KDyrOBOPOT yYpO3Kasi OpraHUu3MOB, T.€. KPyTOBOPOT HE
OCYIIECTBIISAETCS MOJHOCTHIO OCYILIECTBIISAETCS

Bunoroe OTnHMyaroTcs, Kak mpaBmio, 0onbmuM |KonudecTBo BUIOB YaCTO OTPAHUUYEHO

pazHooOpaszue u BHJIOBBIM pa3HOOOpa3ueM OJIHUM, JIBYMSI; B3aUMOCBSI3U

YCTOMYHUBOCTD OPraHU3MOB, HaXOISIIUXCS B OpPraHU3MOB HE MOTYT 00€CIICYHTh

YCTONYUBOCTD

C11oco0HOCTB K
caMOoperyJIsInH,
CaMOIIO/ICPIKAHUIO
U CMEHSAEMOCTH

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

PerynupyroTcst 1 KOHTPOJIUPYIOTCS
YEJIOBEKOM Yepe3 U3MECHEHHE
MPUPOAHBIX (DAKTOPOB (OpOIIIECHHE,
OCYIIEHHUE U T.11.), 00pb0y C COPHIKAMH
Y BPEIUTEISIMH, CMEHY COPTOB,
TIOBBIIIICHHUE TUIOA0POINS TIOYB H JIP.

[IponykTBHOCTH
(KoJIMUeCcTBO
OHMOMaCCHI,
co3/1aBaeMoOH Ha
€IVHUILY TTOIIA N )

buomacca skocucreM cynu
IPEBBIIAET IPOAYKTUBHOCTb
sKocucteM MHUpOBOTo okeaHa B 3
pasa; OCHOBHasI IPOIYKILIHUs OMOMAcChI
noTpedsIsieTcss KOHCYyMEHTaMu

3anumas 10 % momanu cyumy,
IPOU3BOJAT €KEr0HO 2,5 MIpI. T
CENbCKOXO035MCTBEHHON ITPOIYKLIH;
OTJIMYAOTCS 3HAYUTEIBHO OOJIbIIEeH
IPOAYKTUBHOCTBIO, YEM OHOI€0LE03bI

BUOC®EPA 1 EE 'PAHUIIBI

OBOJIOYKA | I[TIPOTSAXEH I'PAHUILIBI CTPOEHUE U 3HAYEHUE
3EMJIN - KNU3HU
HOCTb
Armocdepa 2-3 ThIC. KM Mo 10 km — Bosznymnas o6omouka 3emiu.
cropsl 6akTepuilt | Tponocdepa — HiKHUIT cioii (15 km),
1 rpuboB BKJIIOYAIONIUI B3BEIICHHBIE BOSHbIC MTAPHI.
NOAHUMAIOTCS Ha | CtpaTocdepa — CIIOH, JIeKAITUHN BhIIIIE
BBICOTY Tpornocdeps! (10 40 km). CBoO6oaHBIN O
710 20 kM npeBpamaercs B O3, 06pa3yroIHii 030HOBEII
9KpaH, 3allMLIAINIMNA TOBEPXHOCTH 3eMiin oT Y O-
m3nyueHusi. Monocdepa—cinoit, Haxoasuuiics
BBILIE cTpaTochepsl, rae npeodiaasatoT
pa3peKeHHbIE ra3bl
Jlurocdepa 30-70 kM 6-8 M TBepmas 06010UKa 3eMITH.
(0 100 m) BepxHsist 4acTh COCTOUT M3 OCAJ04HBIX TOPHBIX
nopoa. HuxHsis yacTe 00pa3oBaHa rpaHUTOM U
6a3anpTOoM. Ha moBepXHOCTH HaXOJUTCSA OYBA —
CJI0M, 00pa3yeMbIii U U3MEHSIEMBIN KUBBIMH
opranuzmamu. OCTaTKU XKUBBIX OPTaHU3MOB
pasznararoTcs B [OYBE OaKTepUsIMU-PEAYLIEHTaMH,
KOTOpBIE BKJIFOYAIOT XUMUUYECKHE YIIEMEHTHI B
KpYroBOpOT BEIECTB
I'mopocdepa | 70% Jo 11 km Boganas o6onouka 3emiu,
noBepxHocTH | (MapuaHckast pacrosoKeHHast MeXy aTMOC(epoit 1 3eMHOU
TJIAHCTBI BIIa/INHA) Kopoil. MUpOBOIi OKeaH UMEET CPEeIHIO TITyOHHY
11 xm 3,8 kM; B HEM pacTBOpeHbI coeuaeHus 10 100
XUMHUYECKHX 3JIEMEHTOB; OCOOCHHO BaYKHBI
pactBopeHHsbie B Bojie Oy u CO», ydacTByOIIHE B
(doTocuHTe3e U JbIXxaHuu. JKuBble OpraHu3MBl




MOJIPA3ACISIOTCA Ha MJIAHKTOH U OEHTOC.
[11aHKTOH HacemNseT TOJILY BOABI, a OEHTOC
MPUKPEIUIEH KO THY. MUPOBOI OKEaH BIUSET HA
KJIMMAT (cMATYaeT xapy u xonon). Ha mae
MIPOUCXOJIST MPOILIECCHI OTIONKEHHS OCATOYHBIX
nopoj. Bogopocnu nornomarot CO, U BHIACISIOT B
Boay O;

KPYFrOBOPOT YIJIEPOOA B EUOCOEPE

CO» B atmocdepe g

nononHeHue ! (0,03%) pasnoxeHue u ropeHue
atMmocodepsbl ) 4 ceaabiBaHue COs (accuMunaums)
Pasnoxexve ObixaHue n 3enexbie pacTeHus (aBToTpodbl)
penyueHTamMu 6poxeHune doToCUHTE3 YrNIesoaos, Xnpos
x y u 6enkos
nornowieHue T; OTNOXEeHue ‘
C nuuien (yrneduxkaumns) '
XusoTHbie
(retfepoTpodsi)
b 4 :
|
OTMepwmne pacTuTensHble | QOcapo4Hbie nopoasi '
W XUBOTHbLIE OCTaTKH (yrons, N3BECTHSAK) (-

KPYTOBOPOT KUCJIOPOOA B BEUOCDEPE

O2 B atmMocdepe

(21 %)
= 4 :
Bobigenexve T~ nornoueHue
— N '
DOTOCUHTE3 B 3eNeHbIX AbixaHue asapobHbix J
pacteHuax n poroTpod- opraHuamos ‘
Hbix 6akTepuax ;
nornouweHue BbloeneHue

LCOZ B8 atmocdepe J




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

YPOBHH CYHIECTBYIOUIME MEPBLI, I[IPUHUMAEMBIE JUJIA
OPI"AHM3ALINUN OKOJIOTUYECKUE [TPOBJIEMbBI OXPAHBI TTPUPO/IbI
KNBOI'O
MounekynsipHo- VYBenuueHue 1011 MyTalui B JlnarHocTuka pa3nyHbIX XUMUYECKUX
TE€HETUYECKUI reHo(oHie MOMyJISAIUil BUI0B npenapaToB(JeKapCcTB, MHCEKTULIUIOB,
YPOBEHb (3arpsi3HeHME TeHO(OH/1a) 32 CUeT repOUIINIOB U T.I1.) HA UX MYTareHHYIO
BO3POCIIET0 BO3AeHCTBUS (PAaKTOPOB- aKTUBHOCTb; pa3paboTKa METOJIOB
MYTareHOB OKPYKaOUIEN CPEbI: FEHETUYECKON U KIIETOYHOU MHKEHEPUH
paguanuy, XMMUYECKUX BEIIECTB U T.II. | MO JUKBUAALIMHN HACIIEICTBEHHON
OCHOBBI T€HETHYECKHIX 3a00JIeBaHUM,
CBSI3aHHBIX C MyTallUsIMU
ITonynAuroHHO- Hcue3HoBeHue ¢ mia 3eMJId MHOTUX Coznanue oxpaHseMbIX IPUPOIHBIX

BUJIOBOW YPOBEHB

BUJIOB )KUBOTHBIX U PAaCTCHU,
UCTPEOJICHHBIX YEIIOBEKOM B PE3yiIbTaTe
OXOTHI (Typ, TapIaH, CTeJUIepoBa
KOpOBA, IPOHT H JIP.); PE3KOE CHIDKCHHE
YUCJICHHOCTHU MONYJISLUA BUI0B
YKMBOTHBIX U PACTCHUI B PE3YJIbTATE
BBITANTHIBAHUS, OCYILIEHUS, 00BOTHEHUS
U JIp. aHTPOTIOT€HHBIX BO3JACHCTBHI

TEeppUTOPUH (3aTIOBETHUKOB,
3aKa3HUKOB) /Il COXPAHEHUs
KOHKPETHBIX BHJIOB PACTEHUN 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
IIPOEKTOB TI0 Pa3BEICHUIO PEIKUX
JKUBOTHBIX B 300MapKax,
AKKJIMMAaTHU3aUU ¥ PEaKKIMMaTU3AIUU
BUJIOB B PUPOJIE

buoreonenoru- W3menenne manamadpToB 3eMIIH MO CoxpaHeHHe HETPOHYTHIX PUPOJHBIX
4eCKUI BIIUSIHUEM X031 CTBEHHOU TEPPUTOPHUI (3TAJIOHOB IIPUPO/IBI) IyTEM
(3KOCHCTEMHBIN) JeSITENIbHOCTH YEJIOBEKA: BHIPYOKa OpraHu3aly HAllMOHAJIbHBIX IAPKOB U
YPOBEHB JIecoB, 0OBOJHEHUE MYCThIHb, OCyIlIeHHE | OnochepHbIX 3anoBeJHUKOB (IIpnokcko-
00J10T, OKYJIbTYPUBAHHE LIETUHHBIX TeppacHblit OuochepHbIi 3a110BETHUK
3emenb, crpoutenbeTBo ['DC. TOC, o MockBoif); oXpaHa MaMsSTHUKOB
rOpoJIOB U T.II. MPUPO/Ibl — YHUKAJIbHBIX MPUPOTHBIX
00BEKTOB, HaIIpuUMep, 03. balikan
buocdepnsbrit 3arpsizHeHue arMocgepsl BbIOpocaMu Pa3paboTka MexayHapOAHBIX IPOEKTOB
YPOBEHB CO, COy, SOz u z1p. ra3os; pa3pylIeHHE | IO OXpaHe BO3YLIHOrO bacceifHa

030HOBOTO 3KpaHa 3eMJu ppeoHamH;
3arps3HeHue ruapochepbl
paauOaKTUBHBIMH OTXOdaMU,
IIPOMBIIIICHHBIMH CTOKaMH,
XUMHUYECKUMHU yIOOpEHUSAMU U
NECTULUAAMU; BETPOBAst pO3Us MOYB B
pe3ybTaTe HHTEHCHBHOTO
MPOMBIIIJICHHOT'O MCIIOJIb30BaHUS

(ymensuienue Beiopoca CO u COo,
3aIpelieHne Ipou3BOCTBA U
pUMEHEHUs (PPEOHOB, IEPEX0]] OT
OEH3MHOBBIX JIBUraTeNel K
HKOJIOTUYECKH YHUCTHIM BHJIaM TOTUINBA);
OUYHUCTKA BO3/lyXa U CTOYHBIX BOJ
Pa3NIUYHBIMHI METOJaMH (TIPUMEHEHUE
OMoJIOrNYecKUX (PUIBTPOB HA OCHOBE
OaKkTepuanbHBIX U IPUOHBIX KYJIBTYP);
pa3Be/IeHUE JIECOB U PEKyIbTHBALINS
00paboTaHHBIX 3€MeTb, 3aIIUTa JIECOB OT
MOJTHOT'O UCTPeOJIeHNUs, COXpaHEHUE
reHodoHaa QIopsl U hayHbl 3eMTu




Tema : IUTOJIOI' A

HEOPTAHUYECKHWE KOMITIOHEHTbBI KIIETKH

OJIEMEHTBI COLEPXXAHUE B BUOJIOI'MYECKOE 3HAYEHUE
OPTAHU3ME (%)
MaxkposemeHTst: 62-3 Bxozdr B cocTaB BCEX OPraHUYECKUX BEIIECTB KIIETKH,
O,C,H N BOJIBI
Docdop P 1,0 BxonasT B coctaB HykiIeMHOBBIX KucioT, AT® (oOpazyer

MaKpOIPrHYEKUE CBSA3H), PEPMEHTOB, KOCTHON TKaHU U

Kasbimit Ca*? 25 sManu 3y60B

V pacTeHuii BXOJUT B COCTaB 000T0UKH KIETKH, y
JKHMBOTHBIX — B COCTaB KOCTEM U 3y0OB, aKTUBU3UPYET
CBEPTHIBAEMOCTH KPOBH

MuKpO3IEMEHTHI: 1-0,01
Cepa S 0,25 Bxomut B coctaB 0enkoB, BATAMUHOB U ()epPMEHTOB
o +

Kamuit K 0,25 OO0ycnaBnuBaeT NpoBeAeHNE HEPBHBIX UMITYIHCOB
aKTUBaTOp (PEPMEHTOB OEITKOBOTO CHHTE3a, ITPOIIECCOB
(dboToCcHHTE3a, POCTa PACTCHUI

Xmop CI 0,2 SIBAsieTCsl KOMIIOHEHTOM JKENTyIOYHOTO COKa B BHJIE
COJISTHOUM KUCIIOTBI, aKTUBU3HPYET (DePMECHTHI

Harpnii Na* 0,1 OobecrieunBaeT MPOBEICHUE HEPBHBIX UMITYJIHCOB,
MOJICPKUBAECT OCMOTHYECKOE JIaBJICHUE B KIIETKE
CTUMYJIUPYET CHHTE3 TOPMOHOB

o +2

Marunuit Mg 0,07 Bxoaut B cocTaB MOJIEKYIBI XJIOPOPUILIA, COACPKHUTCS
B KOCTSIX U 3y0ax, aktuBuzupyet cunre3 JHK,
SHEPTreTUYECKH OOMEeH

Hon | 0,1 Bxonaut B cocTaB ropMOHa IIMTOBUIHOM KEIE3bI —
TUPOKCHHA, BIHSIET Ha OOMEH BEIIECTB

+
Keneso Fe 0,01 Bxoaut B cocTaB reMoriioOnHa, MUOTIIOOHHA,

XpyCTaJluKa U POrOBHULIbI I71a3a, aKTUBATOP (PEPMEHTOB,
y4acTBYeT B cuHTe3€e xjopodmiia. ObecrneunBaet
TPAHCIIOPT KUCJIOPOJIA K TKaHsIM M OpraHam

VYnerpamukpoanementsl | meHee 0,01,

CJIEJIOBbIE
KOJIMYECTBA
Mexs Cu*? VYuacTByeT B mpolieccax KpoBeTBOpPEHUs, (POTOCHHTE3a
KaTaJu3upyeT BHYTPUKIETOYHBIE OKHCINUTEIBHbBIE
IIPOLIECCHI
Mapranen Mn IToBbI11aeT YPOXKAUMHOCTD PACTEHUH, AKTUBU3UPYET
nporuecc GOTOCHHTE3a, BIUSET Ha MPOLIECCHI
KPOBETBOPEHUS
bop B Birsier Ha pocTOBBIE TPOLIECCHI PACTEHUI
®top P Bxoaut B coctaB 3Manu 3y00B, IPU HEAOCTATKE
pa3BUBaeTCs Kapuec, Mpu U30bITKe (HIF00pPo3
Berecrpa 50-98 CocraBnsieT BHYTPEHHIOIO Cpey OpTaHU3Ma, y4acTBYEeT

H20 B IIpOLIECCaxX TMAPOJIN3a, CTPYKTYPUPYET KIETKY




YHUBEpCAIBHBINA PACTBOPUTEID, KATAIU3ATOP YYACTHUK
XUMHUYECKUX PEAKIIUI

OPTAHUYECKHUE KOMITIOHEHTHBI KIIETKH

BEHIECTBA CTPOEHME U CBOMCTBA OYHKINU
JIlnnuast CrnoxHble 3(hupbl BBICIINX KUPHBIX KUCIOT | CTpouTenbHas — o0pasyeT
u ruuepuHa. B cocras ¢pochomunuaon OMIUIUIHBIN CIION BCexX
BXOJUT JOIIOIHUTEILHO ocTaTOK H3POy MeMOpaHHBIX
O6nanarot ruapoHOOHBIMU HITH DHepreTuyeckas
ruipouIbHO-TUAPOHOOHBIMU CBONCTBaMH, | TepmoperynsaropHas
BBICOKON YHEPIOEMKOCTBIO 3amuTHas
I"'opMmoHanbHast (KOPTUKOCTEPOUIBL,
[10JIOBBIE TOPMOHBI)
Kommnonents! ButamuHoB D, E
VcTo4HUK BO/IBI B OpraHU3Me
3amnacHoe 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)
[Tonucaxapumpt: [110x0 pacTBOPUMBI WIIM HEPACTBOPUMBI B CrpourtenbHas — 000J09Ka
Kpaxmail, BOJIE pacTUTENbHON KIETKU
TJINKOTEH,
LIEJUTI0JI03a
Beaxn [Tomumepsl. MoHOMepBl — 20 aMuHOKUCIOT | PepMeHTaTUBHAS —
| cTpykTypa — nocienoBaTeabHOCTb OMOKaTaIU3aTOPbI
AMUHOKHCJIOT B MOJMIENTUIHON e CrpourenbHas — BXOJAT B COCTaB
Ces3p — nentugHast — CO — NH — MeMOpPaHHBIX CTPYKTYp, pubocoM
Il ctpykTypa — [-criupainb, CBSI3b - JlBurarenpHast (COKpaTUTEIbHbBIC
BOZIOPO/HAS OCJIKM MBIIIIIT)
Il ctpykTypa — npocTpaHCTBEHHAs TpancnoptHas (reMorio0uH)
KOH(urypauus [-cnupanu (riaodyna). 3amuTHas (aHTUTENA)
CBs13aHbl — HOHHbBIE, KOBAJICHTHBIE, PerynstopHast (ropMOHBI, HHCYJIHH)
rusipooOHbIE, BOJOPOHbIE
IV cTpykTypa XapakTepHa He JUIs BCceX
6enkoB. CoelMHEHHE HECKOIbKUX
MOJIMNENTHIHBIX LeNeil B eTUHYI0
CYNEPCTPYKTYPY
B Bojzie miioxo pactBopuMmsl. [lelicTBue
BBICOKUX TEMIIEpPaTyp, KOHIIEHTPUPOBAHHBIX
KHUCJIOT U IIEIOYEH, CONEH TSHKETbIX
METAJJIOB BBI3bIBAET JACHATYPALUIO
HykJienHoBbIe buononumepsr. CocTosAT U3 HYKJICOTHIOB O0pa3ytoT XpoMOcOMbl. XpaHEHHUE U
KHMCJIOTBI: nepeava HacJleICTBEHHOU

JAHK — ne3okcu-
pUOOHYKIIEMHOBAS

CocraB HyKJIEOTHA: 1€30KCUPH003a,
A30THCThIE OCHOBaHUS — aJICHUH, TyaHUH,

uH(pOpMalii, TeHETHYECKOT0 KOJa.
buocunte3 PHK, 6enkoB. Kogupyer




KHCJI0Ta.

PHK—
PUOOHYKIIEUHOBAs
KHCJIOTA.

Nudopmanuu-
onHast PHK

PuGocomanpHas
PHK

TpancniopTHas
PHK

Bupycnas PHK n
JHK

IIMTO3MH, TUMUH, ocTaToK H3PO4.
KomMmmemMeHTapHOCTh a30THCTBIX OCHOBAHUM
A=T,I' [1 1. JIBoitHag cniupaib.
Crioco0OHa K caMOYABOCHHUIO

CocraB HyKkIeoTH1a: pru003a, a30TUCTHIC
OCHOBaHUS — aJICHUH, TYaHUH, IUTO3UH,
ypaumi, ocratok HzP04.
KommieMeHTapHOCTh @30TUCTBIX OCHOBAHUMN
A=Y, '] 1.

OnHa 1ens

NEPBUYHYIO CTPYKTYpY Oernka.
ConepxuTtcs B iApe, MUTOXOHAPUSIX,
TUIACTUAAX

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

Koaupyet 1 nepeHOCUT
AMHHOKHCIIOTBI K MECTY CHHTE3a
Oenka — pubocoMam

I'eneTnueckuii annapar BUPyCOB




CTPOEHME KJUIETKH

OPI'AHEJUIBI CTPOEHHME U CBOMCTBA OYHKINMNU
Ob6oiouka Cocrout u3 nemntono3sl. Okpyxaer ITpunaer KieTKe MPOYHOCTb,
pacTuTenbHbIe KIEeTKU. MimeeT mopel MOJEPIKUBAET ONPENEICHHYIO
dbopMy, 3amumiaer.
SBJisieTcs CKeJeTOM pacTeHui
Hapyxnas JIBymeMOpaHHasl KJIIETOUHasi CTPYKTYpa. OrpaHu4uBaeT KUBOE CONEP)KUMOE
KJIETOYHAs Coctout 13 OUIMIUIHOIO CI0S U MO3aUYHO | KJI€TOK BCEX OPraHM3MOB
MemOpaHa BKpAIUICHHBIX OEIIKOB, CHAPYKU KHUBOTHBIX. O0ecrieunBaeT
pacriosiaratorcst yrieBopl. O0nanaer n30MpaTeNbHYI0 IPOHULIAEMOCTb,
MIOJIYIIPOHUIIAEMOCTBIO 3aIUIIAET, PErYIUPYET BOJHO-
CoJIeBOI OanmaHC, 0OMEH ¢ BHEIIHEH
Cpenoil.
Onpomuazmatude | OnHoMeMOpaHHas cTpykTypa. Cucrema JlennT KIeTKy Ha OTJENbHbBIE OTCEKH,
ckas ceThb (OIIC) | kaHambIIEB, TPYOOUEK, IUCTEPH. /1€ MPOUCXOIAT XUMUYECKUE
IIpoHHM3BIBAaET BCIO HUTOILIA3MY KJIETKH. nporeccel. ObecnieunBaeT
I'mankas SI1C u rpanynspuas I11C ¢ COOO0IIeHNE ¥ TPAHCTIOPT BEIIECTBA B
pubocoMamu kierke. Ha rpanynsproit OI1C uner
cunre3 Oenka. Ha rmaakoit — cuHTe3
JUIHUJI0B
Anmnapar OpnnomeMOpaHnHas cTpykTypa. Cuctema ObecrieunBaeT ynakoBKY M 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 IIEpEBapUBAHNE
PuGocomer HememOpaHHbie CTPYKTYpbI TPUOOBUIHON Copepxarcs B spe, HUTOIIA3ME U
¢dopmbl. CocTOST U3 MaJoi U OOJIBILION Ha rpanyisipaoi JIIC. YyactByer B
CyOBeIMHUIL OnocHHTE3e OelIKa.
MuroxoHapun JIBymMeMOpaHHbIE OpPTraHeslIbl SIBIAIOTCS SHEPreTUYECKUMHU
npoponrosaroi hopmel. HapyxHast CTaHLUAMU KileToK. ObecneunBaroT
MeMOpaHa riajikasi, BHyTpeHHsIsl 00pa3yeT JIBIXaTeNIbHBIN Mpolecc —
KPUCTBI. 3aroiHeHa MaTpukcoM. Mmerorcs KHCIJIOPOJTHOE OKHCIICHHE
mutpxonapuansubie JIHK, PHK, pubocomsl. | oprannueckux emiects. et
ITonyaBTOHOMHAas CTPYKTypa cunte3s ATD
[InacTuasl XapakTepHbI U1 PACTUTEJIbHBIX KIeTOK. | IIporekaer ¢porocuures. Ha
XI10poIIacTsl JIBymeMOpaHHbI€, IOJTyaBTOHOMHBIE MeMOpaHax TWIAKOWI0B MAYT
Oprasesuibl mpoaoaroBaToi Gopmel. BHyTpu | peakuum cBeToBoii ¢a3bl, B CTpoMe
3ar0JIHEHBI CTPOMOM, B KOTOPOM1 — TeMHOBOH (pa3pl. Cunres
pacnonaratorcs rpasbl. ['paHsl 00pa3oBaHbl | yIjIeBOJAOB
13 MEMOPaHHBIX CTPYKTYp — THUJIAKOUIOB.
Nwmerorcs IHK, PHK, puGocombr
XpomorniacTbl JIBymeMOpaHHbIe OpraHesIbl IaAPOBUHON IIpuparT okpacky nBeTKam,
dbopmbl. Coaepikar MUTMEHTHI: KPAaCHBIH, mwiogamM. Oo6pa3yrTcst 0OCEHbIO U3
OpaH’KeBBIH, JxkeNThIi. OOpa3yroTcs U3 XJIOPOIIACTOB, PUAAIOT JTHCTHAM
XJIOPOIIACTOB JKeJITYI0 OKPACKY
JleiikomuiacTel JIBymeMOpaHHbIe HEOKpaIlleHHbIE IIACTU/IBl | 3anacalT NUTATeJbHbIE BEleCTBA
mapoo6pasHoii popmsl. Ha cBety moryr B BHJIe KPaXMAaJIbHBIX 3epeH
MIEPEXOJIUTH B XJIOPO-IJIACTHI
Knerounsiii HememOpannas ctpykrypa. COCTOUT UX OO0pasyeT BepeTeHo JCIICHUs B
LEHTP JIBYX IIEHTPHOJIEN U’ IIEHTPOCHEPHI KJIETKE. YUacTBYET B JICJICHUN.
ITocne neneHus KIETKH yABaHBaeTCs
Bakyous XapakTepHa Ui paCTHUTEJIbHOM KiIeTKH. | Peryaupyer ocmornyeckoe

MemOpaHHas MONI0CTb, 3alI0JHEHA
KJIETOUYHBIM COKOM

JaBJieHHe KJeTku. Hakaniupaer
NUTATEJbHbIC BEIICCTBA U




NMPOAYKTHBI KUSHCACATCIbHOCTH
KJIIETKHA

Anpo I'maBHBII KOMIIOHEHT KJIETKH. OKpPY>KEHO Perynupyet Bce npoLecchl B KIETKE.
JIBYXCJIOMHOM TOPUCTOM SIAECPHOM ObecnieunBaeT nepenavy
MeMOpaHoii. 3aroIHeHO KapHOIIa3MO. HaCJIEICTBEHHON HH(DOPMAIUH.
Conepxut JHK B Buge xpomocom Yucao XxpoMOCOM MTOCTOSIHHO IS
(xpomaTuHa) kaxaoro Buga. ObecnieunBaet

perukanuio JIHK u cunres PHK

SAnpeiiko Temuoe oOpa3oBaHue B sape, OT MecTto oOpa3oBaHus puboCcOM
KapuOILIa3Mbl HE OT/IEJICHO

Opranesis BripocTbl IuTOIIIa3MBI, OKPYKEHHBIE OObecrieunBarOT ABIKECHUE KIIETKH,

JBUKCHUS MeMOpaHoii yajaeHue YaCTHUeK MbUIN

Pecunuku (MepuaTeNbHbIN SNUTENINN)

Krytuku




Tema :OBMEH BEIIECTB 1 DHEPI'MHU B KJIETKE

ITOHATHA

XAPAKTEPUCTHUKA

OOMeH BelecTB U YHEPTUH.
MeTtabonuzm

COBOKYIHOCTb peaklMii CUHTE3a U pacnaia, IPOTEKAOLUX B
OpraHu3Me, CBA3aHHBIX C BbIIEIEHUEM UJIH MOIJIOIIEHUEM SHEPIUU

DHepreTU4ecKuii OOMeH.
Karabomu3m. JluccumMumsmms

Peakiuu pacnaga v OKMCIEHUS OPraHUUYECKUX BEILIECTB, CBSI3aHHbBIE C
BBIJICJICHUEM YHEPTUU U CUHTE30M MoKyl AT®

ITnacruueckuii oOMeH.
AHa00IM3M. ACCUMMIIALIUA
Mouieky1 AT®

COBOKYITHOCTh pPeaKiiii CHHTE3a OPraHNYEeCKUX BEIECTB,
COIIPOBOYKAAIOIINUXCS TOTJIOIIEHUEM PHEPTHH 3a CUET pacraia

[TepBuuHBIil cUHTE3
OpraHUYEeCKUX BELIECTB

®orocunres. [Ipouecc, mpoTekaronyii B paCTeHUSIX 3a CUET IHEPTHU
COJIHEYHOTO cBeTa. M3 HeopraHn4eckux BEUIECTB YIIIEKUCIOro ra3a
— MPOUCXOJIUT CUHTE3 OPraHUYECKUX BEUIECTB

ATO

OCHOBHOE BEILIECTBO B IIPOLIECCE OOMEHA BEIIECTB, B KOTOPOM
3aracaeTcsi SHeprus, BbIIEISAIOIANACS IPU paciajie U OpraHnYecKUX
BeulecTB. B npoueccax cunresa monekyinsl AT® paspymatorcs, a
SHEpIrus, 3allacCeHHas B HUX, PACXOAYETCs Ha CUHTE3 HOBBIX
OpraHn4YCCKUX BCUICCTB

OBMEH BEUWECTB U 3HEPIr'viM

|
J BbicokOMOnekynspHsie
[ OpraHuyeckve BellecTsa

nNacTuyeckKkni
obmeH

e
|
|

3HEepreTu4eckKkun
obmeH

18

HuakoMonexkynspHbie ‘
opraHuyeckue u HeopraHuyeckue
; Beulecrsa

\
[——

:*_* CO32, Ho0, NH3

E — o6ulas aHeprus, BbiaensemMas B NPoLECCe 3HEPreTMYecKoro o6MeHa.

Q — Tennosas sHeprus.

KoHeuHble NpoaykTsl pachaga — BOOa, YrNEeKUCNbIW ras3, COeAUMHEHUS aMMuaKa.

SHEPTETUYECKHIA OBMEH

1. [ToArOTOBUTENBHBIN TAIl — PaCIICTUICHHE
BBICOKOMOJIEKYJISIDHBIX OPTaHUYECKUX BEILECTB J10
HU3KOMOJIEKYJISIpHBIX. Peaknuu runposnnsa.
[Ipouecc nmporekaer B MUIIEBAPUTEILHOM TPAKTE,
a Ha KJIETOYHOM yYpOBHE — B JIM30coMax. Bes
SHEprus MOJArOTOBUTEIBLHOIO 3Tara PacXoayeTcs B
BHUJE TEIlIa

benku + H20 amuHOKHCHOTH + Q

Kupsl + H20 rnuuepus + xupHbI€ BBICILINE
KHCITOTHI + Q

[Tomcaxapast + H20 rmroko3a + Q (Kpaxman,
TJIMKOTEH)

Il oram. ['mukonu3 — GeCKUCIOPOAHBIN AT,
MPOTEKaeT B IIUTOILIa3Me

Yacte sHepruu 3anacaercs B Bujae ATO
Mono4yHokucnoe OpoxxeHue

CrnuproBoe OpokeHHe

C5H1205 2C3H603
¥ ato
CeH12056 r—> 2C,Hs0H+2CO,

N AT




Il sTan. Brosmornueckoe okucieHue, OpIXaHUE, 2C3HgO3 + 6CO» ¢_’ 6CO, + 6H,0O
MPOTEKAET MPHU YUaCTHUHU KUCIOPOa. 36 AT®

Wnetr B MUTOXOHAPHUSIX.

B matpukce — obpaszoBanue COs.

Ha xpucrax — okuciieHHue BoJI0poaa, 00pa3oBaHKe
Bojkbl, cuHTe3 ATD

OO11ee ypaBHEHHE CeH1206 + 60, ¢_> 6CO, + 6H,0O
38 ATD

DOTOCHUHTES

fpoLiecc xapakTepeH AN pacTeHuit, NPoTeKaeT B X10ponnaacTax.

ConHeyHblit caeT H20 CO2
' & ,
A 4

CsaeTtoBas daaa }

O; «——— ®oT0/113 BOAbI, CUHTE3 ATD
[ Ha rpasax xnoponnactos

b o

| H Ama‘i,
‘ TemHoBas ¢aza .
| Duxkcauus yrnepoga ' ; mokosa
j CuHTe3 rioKo3bl B CTPOME XN10PONIacTos CeH120s
Cxema
. 1
ConHeyHbit — 0
Cset . / -
; 2¢e
) | H2o > 2H+ -
J 1 2 AN®
MewmbBpana { . AR
Tunakemga - ¥ v l
Xnopodwnn —» 28 —» | —>» E 1
N I
Crtpoma xnoponnacra HAODTY 5 HAO®D-2H Y
2ATO

B cTpoMe xnoponnacToB NPOTEKAT UUKNWYeckwe peakumu, B pesynbTate KOTOPbIX
ob6pasyeTcs rnwoKo3a:

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

O6uwee ypaBHeHue

CONHEeYHbIN cBeT
6C0O; + 6H20 —» CgH1206 + 602




TEHETUYECKHA KO/

CBOUCTBA

XAPAKTEPUCTUKHU

Konx tpumieren
Kox oqno3zHauen
Kon BeipoxneH

Konx ynusepcaiien
Kon nenpepoiBeH

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

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

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

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

TPaHCKPUNUMUA B aape

BUOCUHTES BEJIKA

l. AHK

Il. UPHK =

TPHK 4+ amMuHOKUCHOTa

» cuHTe3d uPHK.

TpaHCNAuus B LUTOMIa3Me
Ha rpanynapHon 3MC

4

» CcuHTe3 6enka

— -+ pubocombl




OTAIIbI XAPAKTEPUCTHUKA
|. Tpanckpunuusa  |l. buocunres Bcex Bunos PHK na marpuue IHK. IlpoTekaer B sinipe B
cuHTeTn4ecKyto (hasy. Cunrtes unet Tosbko Ha ogHoi nernu JJHK. B 3aBucumoctn ot
reHoB cuHTe3upyrotcs paznuunbsie ”PHK u 61 paznoBunnoctu TPHK,
COOTBETCTBYMOIIHE 20 aMUHOKHUCIOTaM
Il. Tpancmsius I1. CunTe3 monmunenTHaHBIX Ienel Oeka, OCymecTBIsIeMblid Ha puoocomax, ”PHK

1. O6pazoBanue
KOMIUIEKCa
pubocoma — TPHK

2. AKTHBHpOBaHUE

AMHMHOKHUCIIOT

3. CoOcTBEHHO
cuHTres OenKa

4. OxoHYaHuEe
CUHTE3a

SIBJIICTCSI IOCPETHUKOM B Tepenade nHpopmamuu o CTpyKType Oenka

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

2. Kaxxgas amuHOKHcnoTa coequnsiercs co coeid TPHK, antukomnon kotopoit
cootBercTByeT KogoHy MPHK. Ilpucoenuuenue uaer 3a cuer suepruu AT®O, TPHK
MEPEHOCUT AMUHOKHUCIIOTHI K MECTY CHHTE3a Ha PHOOCOMBI

3. TPHK ¢ aMHMHOKHCIIOTaMU IO IPUHIUITY KOMIUIEMEHTAPHOCTH COSIUHSIOTCS C
uPHK u Bxozsar B pubocomy. B nmentuaHOM HIEHTpE MPOUCXOAUT OCBOOOKICHHE
amuHOKuCIIOThl OT TPHK 1 06pa3oBanue nenTuaHON CBSI3U MEXKIY NMPEABIIYIICH U
nocnenyrouen amuHokucioto, ”PHK kaxnapiil pa3 npoaBuraercsi Ha OJIMH
TpuIuieT, BHOcs B pubocomy TPHK ¢ amunokucnoroii, a BeiHocs cBoboanyto TPHK

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

Tema :PASMHOKEHUE U UHINBU/IYAJIBHOE PASBBUTHUE OPTTAHU3MOB

"KU3HEHHBIN IIUKJI KJIETKA




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

Wnyt cunres 6enka, cuare3 PHK, permukanus JIHK. IToaroroBka kietku
K JIEJICHUIO

1. Jlenenune KII€TKH — MHUTO3

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

XapaxTepeH A1 BceX THIIOB TKaHEeH M U1 BCEX OPraHU3MOB,
oOecrieurBaeT BO30OHOBJICHHE KJIETOK B MpoLecce UX cTapeHus. JIeKHT B
OCHOBE 0€CIoJIoro pa3MHOKEHHsI OpraHu3Ma

I1l. Meiio3 — peayKkimoHHoe
JielieHue KIETKU

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

Jlunmonueiit [ rarmonaHbeIi. 2n [ n+n+n+n (4 rameTs)

AEJEHUE KJIETKH

®A3bI MUTO3 MENO3
AEJIEHWA | AEJIEHUE Il JEJIEHUE
[Tpodaza XpOoMOCOMBI XpOMOCOMBI CIUpaIU3yIOTCsA.  |MOXKeT OTCYyTCTBOBAaTh WM
CIIUPAIM3YIOTCA, ['oMon0rnyHbBIE XPOMOCOMBI  |IPOTEKAET UJIEHTUYHO
YTOJIIIAIOTCS, COCTOSIT U3 |COSAMHSIOTCS MOMAPHO — muto3y. K nenenuro
2-X CECTPUHCKUX KOHBIOTUPYIOT U IPUCTYNAIOT 00€ KIETKU
xpomarun. SnepHas 0OMEHHMBAIOTCS HICHTUYHBIMU |OJTHOBPEMEHHO
MeMOpaHa pacTBopsercs, |ydactkamiu. [Ipoucxomut
00pa3yroTcsi HUTH BEpPETeHA |KPOCCUHTOBEP. XPOMOCOMBI
JIeTeHUs YTOJIIAOTCSA, AEepHas
MeMOpaHa pacTBOpsIeTCA,
o0Opa3yeTrcs BEpETeHO JeTeHUSI.
®da3a gIuHHEE, YEM B MHUTO3¢
Meradaza XpOMOCOMBI ['omonornynsie xpoMmocoMbl  |CXoAHA C MUTO30M
BBICTPAUBAIOTCS B MONAapHO BBICTPANBAIOTCS HAJl
MJIOCKOCTH 3KBaTtopa. HUTH |1 1o MmiI0CKOCTHIO SKBATOP
BEpeTEeHa JCJICHUS
COCIMHEHBI C
LHEHTPOMEPAMHU
Amnadaza LlenTpOoMepE! aenarcs, K K nomocam kietku IIponecc cxoxneH ¢
MOJIFOCAaM PACXOJIATCS pacxosarcsa ['omonoruynsie MHUTO30M
CECTPUHCKHE XPOMOCOM,  |XPOMOCOMBI, COCTOSIINE U3 2-X
CKOJIbKO OBLIIO B UCXOJHOM |cecTpuHCKUX XpomaTtua. Hadop
MaTEpPUHCKOMN KIIETKE XPOMOCOM Y Ka)KJI0TO TOJIroca
B 2 pa3a MEHBIUIE, YEM B
UCcXoaHOM Kietke. [Tpoucxonur
NETTVKITU YA




Tenodaza

Henutcs mutoriasma u Bce |OOpa3yrores 2 kieTku win 2 |{O0pa3yroTest 4 KISTKU-
€€ OpraHesibl, B Cepe/iiHe [si/ipa C raluiouAHbBIM HA0OpOM  [raMeThl (CIIOpBI y

KIIETKU oOpa3yercs xpoMocoMm. KieTka nmpucTymnaer |pacTeHuii) ¢ rariouIHbIM
nepeTsikka, hpopmupyercs  |ko Il nenenuro HabOpPOM XpOMOCOM
AJIpO, BOSHUKAET 2
JIOYEPHHE KIIETKHU,
MOJIHOCTBIO HJICHTUYHBIE
HCXOJHON MaTepUHCKOM

PA3ZBUTHUE ITOJIOBBIX KJIETOK Y JKUBOTHbIX

[MTPOLECCHI, CIIEPMATOI'EHE3 OBOI'EHE3
[MTPOTEKAIOIIME B 30HAX
30Ha pa3MHOKEHUS. Knerku cnepmaToreHHOM Knerku oBorennoi tkanu. OBorunuu (2
MHOrokpatHoe JIeJIeHUe tkanu. Criepmaroronuu (2 n) |n)
KJIETOK. MuTO3
30Ha pocra. Cnepmaronut | mopsiaka Osouur I mopsiaka
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 Cnepmarouutsl Il nopsiika Osonurts! Il nopsiaka
kieTku. Meiios |1 4 xnetku (n) 1 siiriexneTka (N) u
Cnepmatuibl (raMeThl) 3 MEJIKMX HalpaBUTEIbHBIX TelbIla (N)
4 cniepmaTozouaa (n) (rameTsr)
PA3BBUTHE 3APOABIIIA

OHHO,I[OTBOpeHI/Ie — HPOLUECC CIUAHUSA MYIKCKUX U JKCHCKHUX ITOJIOBBIX KJIICTOK U 06p330BaHI/Ie 3UI'OTHI.

MMEPUObI XAPAKTEPUCTUKA TTPOLIECCA
PA3BUTHU A
3urota Omog0TBOpEHHAs AHMIEKIETKA C AUIUIOMIHBIM HAOOpOM XpoMocoM (2 n)
bnacryna MHorokpatHoe apoosierne 3urotbl. O0pa3oBaHue OJHOCIOWHOTO MHOTOKJIETOYHOTO
3apoJibIIlia C MOJOCThI0 BHYTPU
lactpyna BrsunBanue 6mactynsl. O6pa3zoBaHue ABYX 3apOBIIIEBBIX JIUCTKOB: SKTOJAEPMBI
sHTOAepMBbI. OOpa3oBaHe BTOPUYHOM MONOCTH. 3aKIalka TPETHETO 3apOABIIIEBOTO
IUCTKA
Heiipyna OO6pazoBanue HEPBHOUM TPYOKH U TPEX 3apPOJIBIIIEBIX JHUCTKOB: SKTOACPMBI, SHTOJEPMBI,
M€301€PMBI
Opranorene3. |Hawanmo pa3BuTHs TKaHEW U CHCTEM OPTaHOB. DKTOJCpMa— Pa3BUTHE KOKH, HEPBHON
PazButne CHCTEMBI, OPraHOB UyBCTB. Me3o/1epMa — pa3BUTHE CKEJIETa, MBIIIII, CEPALa,
wioaa KPOBEHOCHO CHCTEMBI U KPOBH, IMOYEK, MTOJIOBBIX OPraHOB. DHI0/IepMa — Pa3BUTHE

MUIIEBAPUTENLHON CHUCTEMBI, TICUCHH, TI0HKETYI0YHON JKEJIE3h], JIETKIUX

Tema :I'EHETUKA




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

T'€HOB

TEPMUHBI OIIPEJEJIEHUA

I'en VYuacrok mosiekynsl JJHK, oTBeTCTBEHHBIN 3a MPOSIBIICHUE OJTHOTO TPU3HAKA U
CUHTE3 OIpE/ICIICHHON MOJIEKYJIbI OeJKa.
I'en —> Genok > QIpU3HaK

['omonoruynsie [TapHble XpOMOCOMBI, OMHAKOBBIE IO (hopMe, BEJTHMUHHE U XapaKTepy

XPOMOCOMBI HACJICJICTBEHHOW MH(OpMaLIUU

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

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

IDU3HAKU TEMHEIC U CBETIBIC BOIOCKI)

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

IDU3HAK/A) reTENO3NTOTHOM COCTOSHUN

PeneccuBHbIi ITonaBnsiemMblil NpU3HAK, IPOSIBIIAIOIIUNACA TOJIBKO B TOMO3UTOTHOM COCTOSIHUU

npu3HaK(a)

l'omo3urora 3urora, uMeroIIas OAMHAKOBBIC aJIJIeNI OJTHOTO reHa (AA, aa)

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

deHoTun COBOKYITHOCTh ITPU3HAKOB M CBOMCTB OpraHU3Ma, MPOSIBISAIOLIASACS [IPU
B3aNMOIENCTBUMN T€HOTUIIA CO CDENON U MEHSIOIIAACS B IINOIIECCE KUIHU B

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

3AKOHOMEPHOCTHU HACJIEACTBEHHOCTH

VYcnoBHbIe 0003HaueHUs: P — poaurenu, F — nokosneHue (1etu), r — raMeTsl, npu3Haku, A, B —
JIOMUHAHTHBIC MPU3HAKHU; a8, B — PEIECCUBHbBIC

TUIT CXEMA CKPEIIMUBAHUA 3AKOH. ABTOP
CKPEIIMBAHUMA
|. MoHorubpus — 3To P AA X aa |. 3akoH equHOOOpa3Usl MEPBOTO
CKPEILHBAHUE I10 ‘ nokosenus (I'. Mennens)
OJIHOM mape v v [Ipu ckpenBanuu 1ByXx ocooeit
IIPU3HAKOB. 4 A - C IPOTUBOIIOIOKHBIMU
A o~ NpU3HAKaMHU B IIEPBOM
Fq Aa

1. IIpu nonuoM
JTOMUHUPOBaHUHU
MPOSIBISIETCS TOJIBKO
JIOMUHAHTHBIN
MIPU3HAK.

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

CkpewwmBaHue rimbpuaos

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

npu NONHOM AOMUHUPDOBaHWW,

| F2 AA ' 2Aa : aa

1 2 2 : 1

NPy HenonHoM JOMUMHMDOBaHWUW.

MOKOJIEHUU BCE THOPHUIBI
OJIMHAKOBEI M TIOX0KH Ha OJHOTO
U3 POJIUTEIICH.

Il. 3akoH pacuierieHus
(I'"Mennenn)

[Ipu ckpenBaHUY THOPUIOB

1 moKoJIeHUsI BO BTOPOM
MOKOJICHUH HaOJIF0JaeTCs
pacIierneHe B COOTHOIICHUN
3:1 no penotuny




1. lurubpunnoe — P AABB X aass 3aKkoH equHO00pasHs
3TO CKpEIIUBaHUE O | I mokoneHus cobmogaeTcs.
JIBYM TIapam v v I1l. 3axoH HE3aBUCUMOTO
IIPU3HAKOB r AB as HacJIeIOBaHU: IIPHU3HAKOB (F.
s P MeHnenb)
™ Y.
Fiq AaBs [Ipu ckpenBaHUYU THOPUIOB
I mokoseHus o 1ByM mapam
MPU3HAKOB HACJIEIOBAHUE 11O
CkpewBaHue rubpuaos Ka)X/10M Mmape NpU3HAKOB UJIET
AaBe . AaBe HE3aBUCUMO JIPYT OT JIpyTra u
‘ | 00pa3yroTcs YeThIpe
J | (EHOTHIINYECKUE TPYIIIBI ¢
M v HOBBIMU COYETAHUSIMHU.
r AB,As, aB,as  AB, As, aB, a8 Pacmernenue no GpeHoTHITy
9:3:3:11
F, | AB AB aB aB
AB | AABB AABB AaBB AaBs
AB | AABB Aase AaBB Aass
AB | AaBB AaBe aaBB aaBs
AB | ABBB Aape aaBr aaBB
9A B :3A BB:3aaB_ : laaBs
lIl. Anamusupyromee | || BapuanT Ecnu npy ckpemuBaH|u 0COOH ¢

— 9TO CKpeUIuBaHUE
ocobu ¢
JIOMUHAHTHBIM
(heHoTUIIOM C 0COOBI0
C PELUCCUBHBIMU
MpU3HAKAMU
(roMO3HUroTOM) 15
oTpeeNeHUs
TE€HOTHIIA OCOOH C
JIOMUHAHTHBIM
MIPU3HAKOM

P A? % aa
| |
!
h v
r A ? a
\\\ ///
\‘L &
Fq Aa
eauHoobGpasue
A? = AA
Il BapuanT
A? X aa
! it g
r Aa ? a
Fq 1 Aa 1 aa
pacuienneHue

A? = Aa

JIOMUHAHTHBIM TIPU3HAKOM C
PELIECCUBHOM TOMO3UTOTHOM
0CO0BI0 TIOTYYEHHOE TOTOMCTBO
€MHO00pa3Ho, TO
aHanmu3upyemas ocoob ¢
JIOMHUHAHTHBIM TTPU3HAKOM
romo3urotHa (AA)

Ecnu npu ckpenmBanuu ocodu ¢
JIOMHHAHTHBIM MTPU3HAKOM C
PELIECCUBHOM TOMO3UTOTOM
HOJYYEHHOE TOTOMCTBO JaeT
pacwerienue 1 : 1, To
aHaM3upyemas 0coob ¢
JOMUHAHTHBIM ITPU3HAKOM
reTepo3uroTHa (Aa)




IV. Cueniennoe
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 CIIEIUIEHHOI'O
HacJeI0BaHus T€HOB,
HaXOJAIIUXCS B OJHOM
xpomocome (T. Mopran)
I'ennl, HaxoAIIIECS B OJHOM
XPOMOCOME, HACIICTYIOTCS
COBMECTHO, CLICIIIICHO
ClemieHyue reHoB MOXKET
HapylaTbCs B pe3yJbTare
KpoccuHropepa. KonudecTo
KpPOCCBEpHBIX 0co0eil Bceria

P, AaBs X aasB
3HAYUTENIBHO MEHbIIIE, YeEM
A B ® 8 KOJIMYECTBO OCHOBHBIX 0CO0€H
_a B a B (T. Mopran)
1 ! ’
v |
\‘ A B ‘
-j a % B '
J
| A2 1
( a B |
; J
Y Y 4
AB, aB, As, aB as
Fq AaBs — 42 %
aase —42 %
Aase — 8%
aaBe — 8%
V. I'eneruka noina | BapuaHT [Ton opranusma onpenesnsercs
[Ton onpenensieTcs COYETaHUEM ITOJIOBBIX XPOMOCOM.
HaJIM4ueM Tapbl Q XX X XY O ITon, conepxamuii ONMHAKOBBIE
ITOJIOBBIX XPOMOCOM. ] j 10JIOBBIE XpOMOCOMBI (XX),
Bce ocranbHbie apbl v w HA3bIBAETCSI TOMOTaMETHBIM, a
XpOMOCOM B . X ) pa3IMYHbBIE TTOJIOBBIE XPOMOCOMBI
KapuoTuIe F XX XY (XY) — rereporaMeTHbIM.
Ha3bIBAIOTCS T N — I'ereporamerHbie ocoOH
ayTocoMaMu ' 0o0pa3yroT /1Ba TUMa raMmer. Y
1:1 0O0JIBIIMHCTBA OPraHU3MOB
Il BapuanT (MJIEKOIMTAIOIIHUX,
aMm(puOuii, penTHUIN, MHOTHX
? XY X XX O 0€CII03BOHOYHBIX ) KEHCKHUHN TIOJ
J ; TOMOTaMETHBIN, & MY>KCKOH —
v « rereporameTHslii (| BapuanT)
r X, X VY nTHi, HEKOTOPBIX PhIO,
= XX XY 0abouek reTeporaMeTHbI CAMKH, a

CooTHOLWEeHWE NONoB

1:1

TOMOT'aMETHBI CaMIIbI

(11 Bapmanr)

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




ill BapuanT
Q XX

v
X

F X X

-

X XO o
v
X, O
XO

CooTHOouweHue nonos

i

V1. HaciegoBauue
MIPU3HAKOB,

CICIVICHHBIX C ITOJIOM.

[Ipu3sHaku, reHsl
KOTOPBIX
JIOKQJIN30BaHbI B
MTOJIOBBIX
XpoMocoMax,
Ha3bIBAIOTCS
CIIETJIEHHBIMHU C
10JIOM

Q XK X XY o
P
r e X b, Sl
F X X, X X* — HOcuTenb
XY XY — nposBreHue
npuaHaka
1 i .
Q XX X XY O
|
v v
E X P
F XX' — HocuTens
XY — HOpMa

Ecnu ogna n3 X xpomocom
COJIEP’KUT PELIECCUBHBIN I'eH,
ONPEIEIAIOINN TPOSIBICHUS
QHOMAJIBHOT'O ITPU3HAKOM
SIBJISIETCS KCHILMHA, a IPU3HAK
IIPOSIBIIAETCS Y MY’KUMH.
PeneccuBHBbIN pU3HAK OT
MaTepel NepeacTcs CbIHOBbSIM U
IIPOSIBIISIETCS, 4 OT OTLIOB
NIEPENACTCS JOUEPsIM.
[Ipumepom HaciienoBaHus
IIPU3HAKOM, CLIEIIJICHHBIX C
II0JIOM y Y€JIOBEKA, SIBIIAETCS
reMopuIns 1 JaJIbTOHU3M




3AKOHOMEPHOCTHU UBMEHYNBOCTHU

HEHACJIEJCTBEHHAA U3MEHUYMBOCTDH

HACJIEACTBEHHA S N3MEHUYMBOCTD

1. I3menenue penoruma 1. I3MeHeHue reHotumna

2. VI3MeHeHusl He Haclleyl0TCsl 2. I3MeHeHus HacleyroTCs

3. HocsT MaccoBblii XapakTep 3. HocaT uHauMBUAYyabHBIN XapaKkTep

4. IpucnocoburenpHbIC 4. He 3aBUCHMBI WM BPEIHbI

5. HocsT mocTeneHHbIi XxapakTep 5. Ckauyko0Opa3HbI

6. CiocoOCTBYIOT BBKUBAHUIO, 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 MOIUPUKALIAI

8. IlpuBouT K 0Opa30BaHHUIO
a) KoMOWHaIui, 0) MyTamuit

9. MoupukanuoHHas U3MEHYHBOCTh — ITO
u3MeHeHue GeHOTUIa Kak peaKius Ha
M3MEHEHHUE CPEe/Ibl, IPOUCXOSAIIEE B IPEENax
HOPMBI PEaKIUU.

Hopwma peaxkiuu — 310 npeaen M3MEeHYHMBOCTU
npu3HaKa, 00yCIOBICHHBIM T€HOTUIIOM.
Hopwma peakiiuu npu3Haka MOKeT ObITh
HIMPOKOH (TUTACTUYHBIN MPU3HAK) U Y3KOM.
Momudukarym 00pa3yroT BapUalMOHHBIN P
— psia U3MEHYUBOCTH MPU3HAKA B Mpeaenax
HOPMBI PEaKlui OT HAUMEHBIIEH 10
HauOO0JIbIIeH BETHUYHHBI

9. KomOuHaTHBHAS U3MEHUYUBOCTH — 3TO
IIOSIBJIEHHE HOBBIX KOMOMHAIMI I€HOB U
MpU3HAKOB. MICTOYHHK — MOJIOBOH Tporiece,
CITy4aiiHbIe KOMOWHAIIUU HETOMOJIOTHYHBIX
XPOMOCOM, KPOCCUHTOBEP

I'paduueckoe BrIpakeHUE XapaKTepa
MU3MEHUYMBOCTH [IPU3HAKA HA3bIBACTCS
BapHallMOHHOM KprBOM. OHA OKAa3bIBAET pa3zMax
BapHallM U 4acTOTY BCTPEUAEMOCTH ITPU3HAKa

10. MyTtamuu — 3T0 HaclaeACTBEHHbIC H3MEHEHUS
reHoTuIa

Tuner myranmii:

a) 'eHHbIe — M3MEHEHUs HyKJIEOTH A B MOJIEKYJIe
JHK, npuBozsmue Kk 00pa30BaHUI0 aHOMAIBHOTO
reHa — IPU3HAaKa.

[Tpumep: remo¢uinsi, CEpIOBUIHOKIETOYHAS
aHEMMs.

0) XpoMOCOMHBIE — U3MEHEHHE CTPYKTYPbI
XPOMOCOM.

1. JleneHuss — moTepsi y4acTKa XpOMOCOMBI.

2. TpaHcnokausi — MEePeHOC YaCTH XPOMOCOMBI Ha

ApyTyto.
3. MHBepcHst — MOBOPOT y4acTKa XpOMOCOMEBI Ha

18007 .

4. ly6nukanusi — yABOCHHUE T'€HOB B
OIpENIeTIEHHOM Y4acTKe XPOMOCOMBI.

B) ['eHOMHBIE MyTalluu — U3MEHEHUS Yuclia
XPOMOCOM.

[Tonummonusi — KpaTHOE YBEITMYCHUE
rarsiouaHoro Habopa (3n, 4n u t.1.). Yare
BCTPEYAETCS y PACTEHUM.

Amneyruionus (TreTeporionans — U3MEHEeHNe
XPOMOCOMHOTO Habopa Ha 1, 2 XxpoMocoMbl — 2N +
1, 2n - 1. Berpeuaercs y pacTeHHUH 1 5KMBOTHBIX
[Ipumep: y uenoseka BcTpedaercs 47 XpOMOCOM B
nonoBoit mape (XXX, XXV) unu B 21 mape —
cunapoM [layna




XPOMOCOMHA4A TEOPUSA HACJTIEACTBEHHOCTH (MOPI'AH)

1. Enunauneit Hacine CTBEeHHOM HH(POPMAILIUU SBIISIETCS TeH, JOKaIM30BaHHBIA B XPOMOCOME.

2. I'eHbl B XpOMOCOMAX pacroaratoTcs JMHEHHO. ['eHbl B pesenax oaHoi XpoMOCOMbI 00pa3yroT
IPYIILY CLEIUICHHUS U HACIECLYIOTCS COBMECTHO.

3. CueruieHne reHOB MOXKET HapylaThCs B Pe3y/IbTaTe KPOCCUHIOBEPA.

4. I'eHbl, pacnosI0KEeHHbIE B HETOMOJIOTUYHBIX XPOMOCOMaX, HACIEYIOTCS HE3aBUCHMO JIPYT OT Apyra u
00pa3yroT pa3InyHble KOMOMHAIUH.

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

Bunst u pojipl, TeHETHYECKH OJIM3KHE, XapaKTePU3YIOTCSl CXOIHBIMU PSIaMH HACIIEICTBEHHON
U3MEHYHUBOCTH.

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

B uaeanbHbIX MOMyNSIMSIX COOTHOILIIEHHE TeHOTUIIOB AA, aa, Aa U3 MOKOJICHUS B IOKOJICHHE
0CTaeTCs MOCTOSTHHBIM. YacToTa aJlIeNIbHBIX TCHOB A, a B MMOMYJISIIUU ONPEAesIeTCs 1Mo popMmyIie:
ptg=1 p2+2pq+ 02 =1
/1€ P — 4acToTa BCTPEYAEMOCTH I'eHa A, ( — 4yacToTa BCTPEYaEMOCTHU I'€Ha a

Tema :OCHOBBI CEJIEKIIUHN



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

OCHOBHBIE METO/1bl CEJIEKIINHN

METO/IbI

CEJIEKIIS PACTEHUN

CEJIEKIIMA XKMBOTHBIX

1. ITonGop poaUTENbCKUX Tap

Pactenus nogbuparorces o
MeCTy IPOHUCXOXKICHUS U
XO03sICTBEHHBIM MPH3HAKAM

JKuBoTHBIC TOIOMPAIOTCS TIO
IKCTEPhEPY U XO3AUCTBECHHBIM
MpU3HAKaM

2. I'nbpunuzanus —
HCKYCCTBEHHOE CKPEIIUBAHUE
Pa3IMYHBIX 10 MPHU3HAKAM
oco0Oel U1 BLIABICHUS
XapakTepa HaclleIOBaHUS
MIPU3HAKOB U MMOTYYCHHUS
Ka4yeCTBEHHO HOBBIX
COYETaHMUU NTPU3HAKOB

Nubpuguar —
OJIM3KOPO/ICTBEHHOE
CKpEeLIMBaHue, IPU KOTOPOM
OOJIBLIIMHCTBO MTPU3HAKOB
nepexoauT B [ oMO3UroTHoe
COCTOSIHUE

AyTtOpuauHr —
HEPOJICTBEHHOE
CKpeLIMBaHUE, OTAaJICHHas
rudpuan3aIys, Mo3BoJISIOIas
COEJUHUTH B OJJTHOM
OpraHusme

LIEHHBIE TPU3HAKU POJUTENEN

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

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

CkpeuiuBaHue BHYTpHU OJHOTO
copTa JUisl COXpaHEeHUs
COPTOBBIX MPHU3HAKOB PACTEHUI
WJIU JJ1 TOJTYyYEHUS] YUCTBIX
nuHuil. Mcnons3yercs 4acTo y
CaMOOIIbUISIEMBIX PACTEHUN

CkpeniuBanue pa3In4HbIX
COpPTOB, BUJIOB, POJIOB PACTCHUM
JUIS ITOJIy4€HHUsI HOBOTO cOpTa
WJIK IPOABJICHUA I'€TCPO3UCa

[Tonmy4yeHne MeKCOPTOBBIX
rUOpUI0B KYKYpYy3bl, KallyCTHO-
penedHoro rudpuaa

[Toposa — MCKYCCTBEHHO CO3/IaHHast
YCJIOBCKOM HOITYJIALNUA
OJIOMAIITHEHHBIX KMBOTHBIX,
MpuHaJIC)Kalnx K OJHOMY BUY, C
Pa3IUYHBIMH
MOp(HOoPU3HOTOTHIESCKUMU
npU3HAKaMU

CkpeuiBaHue BHYTPU OJHON MOPO/IbI
MEXy OJU3KMMU, POJICTBEHHUKAMHU
JUISl COXPAHEHUsI KAaY€CTBEHHO
BA)KHBIX NIPU3HAKOB. MOXKET IIPUBECTH
K BBIPOKJICHHUIO TIOPOABI

CkpeniBaHue pa3IndHbIX [TOPOJL
JKUBOTHBIX, OTJIMYAOLIUXCSA 10 PALY
IIPU3HAKOB I FETEPO3UTOTHOTO
BBICOKOIIPOYKTUBHOI'O IIOTOMCTBA U
IIPOSIBJIICHUS T€HEPO3HUCA

[Tony4yeHne MEXBUAOBBIX THOPUIOB

BeIcokomnpoaykTuBHas nopojaa
CBUHEHN — YkpauHckas Oenas,
IIOJIy4€HHAasl OT CKPEIUBaHUs
YKPauHCKOW U aHITIMICKOH IIOPOJ.
Myn — rubpun somany u ocia

3. Merox MeHTOpa —
BOCIIUTATENS B CENEKIIMOHHOM
pabore

N.B. Muuypuna

HckyccTBeHHBIN 0TOOP
Maccosbiit

NunuBunyanbHbid —
COXpAHEHUE €TMHUYHBIX

[TonBoIt — yKOpEHEHHOE
pacTeHue, Ha KOTOpoe
MIPOU3BOIUTCS TIPUBUBKA.
[IpuBOI1 — yepeHOK WM IOYKa
pacTeHus1, KOTOpOoe MPUBUBACTCS
K MO0J1BOI0. MeToA0M NMPUBUBKHU
OBLIO BEIBEIEHO MHOXKECTBO
COPTOB SI0JIOHB, TPYIIL, CIIUB U
JIPYTUX TUIOAOBBIX KYJIBTYP
Brinenenue rpynmsl ocobeit co
CXOJIHBIM (DEHOTHUTIOM

BriBenenne uncToil IMHIHA U
HOBOT'O COpTa

Ucnonp3yercs peako

OTt60p oTHETHLHON 0COOH 1O
KCJIaCMbBIM MMPHU3HAKAM U KCCTKasl




0co0el ¢ HEeHHBIMU
MpHU3HAKAMU

HckyccTBeHHBIN MyTareHes —
HCKYCCTBEHHOE IIOJyYEHUE
MYTalHi C IETbI0
YBEIUYEHUS TPOIYKTUBHOCTH
copTa

buorexnomorus — 310
HCIIOJIb30BAHME JKUBBIX
OpraHu3MOB U
OMOJIOTMYECKHX MPOIIECCOB B
MIPOU3BOJICTRBE,
OMOJIOTHYECKOI OYHMCTKE BOJI,
B pa3paboOTKe METOJIOB
O0pBOBI ¢
CEIIbCKOX0311CTBCHHBIMHU
BpEIUTEISIMU

JelicTBue paguanuu u
XUMHUYCCKUX MYTAarcHOB JJIs1
MIOJIy4€HHUSI HOBBIX COPTOB,
HalpuMep, MIIEHHALBI,
KYKYpPY3bl, XJIOIMYaTHHUKA.
[TonydyeHue noauIIoOn 0B
CBEKJIbI, OBCa, KapToders,

0Bca, KapTodes, p>ku, TpeUnxu

Hcnosnb3yercs B CeNneKuu
MHUKPOOPTIaHU3MOB, KOTOPAst
HaIpaBJicHA Ha MMOTYYCHHE
BBICOKOTIPOTYKTUBHBIX
MHUKPOOPTaHHU3MOB ITyTEM
BO3/ICHCTBUSI MyTareHOB, JIJIsI
nojy4yeHus: (epMeHTOB,
POCTOBBIX BEIIECTB, TOPMOHOB,
KOPMOBBIX OCJIKOB, CHIPOB,
MOJIOYHBIX MTPOIYKTOB

0TOpaKOBKa OCTaTbHBIX.
BriBeneHrne HOBOM OPOIbI




IIpumepHoe coaepxaHue KOHTPOJIBHBIX PadoT 1o o01Lel OMoI0rnu

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

BapuaHnT 1

1. BeiOepute npaBuIIbHBIE OTBETHI.
1) Knnerounoe crpoeHue UMEIOT:

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 — 370!

a) MOCTYIUICHUE B OPraHU3M KUCJIOPO/a;
0) monyueHue HeOOXOAMMBIX BEIIECTB M3 OKPYKAIOIIEH CpeIbl;
B) BBIJICJICHHE HEHYKHBIX BEILIECTB.

2. OTMETBTE 3HAKOM «+)» IMPpaBUJIbHBIC, @ 3HAKOM «—>» HCIIPABHUJIbHBIC
YTBCPIKIACHUS.

1) Bece xuBble OpraHu3Mbl UMEIOT CXOHBIN XUMUYECKUI COCTaB.

2) Kucnopon, yrieposi, a30T, BOAOPOJ — Haubosee pacpoCTpaHEHHbIE JIEMEHTHI B
JKMBOW MPUPOJIE.

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

4) benky — OCHOBHON UCTOYHHUK IHEPIHUHU.

5) YrneBoipl SBISIOTCS HOCUTEISIMUA HacleICTBEHHON MH(OpMAIIH.

3. 3aKOHYHNTE MPEIIOKCHUS.

1) KneTka okpy:keHa TOHKOH MOJIyIIPOHUIIAEMOMN MEPEropoIKoi, KOoTopas
Ha3bIBAETCH...

2) BHyTpu KII€TKH HaXOAUTCA MOJIYKUJKas cpella, KOTopasi Ha3bIBAETCHL. ..
3) Slapo BIMONHSAET PYHKLHIO. .

4) Cunte3 OenKa OCyIIeCTBISETCS B...

5) IIporecc MPOHUKHOBEHHUS B KJIETKY TBEP/bIX YAaCTHIl HA3bIBAETCH. .

4. Yem paCcTUTCIIbHAA KJICTKA OTINYACTCS OT JKHBOTHOM?

5. Kakoii mporiecc enenust nokasan Ha pUCyHKe (MUTO3 Win Melo3)? [loyemy BbI
TaK peruimn?



6. IIpuroToBbTE MUKpOIIpETIapaT KOXKUIBI JTyKa, 3apUCYHTE €ro U MOAMUIINTE
Ha3BaHUs OPraHOUOB, KOTOPBIE BbI BUIUTE B MUKPOCKOII.



BapuaHnT 2

1.0TMEeTETE 3HAKOM «+» IIpaBHUJIBHEIC, @ 3HAKOM «—) HCIIPABUJIBHBIC YTBCPXKIACHUA.

1) Bce *uBbIC OpraHU3MBbI COCTOST M3 KICTOK.

2) bakTepuu — 3TO OJTHOKJICTOYHBIC )KHBOTHBIC.

3) PacTeHust mUTAIOTCS TOTOBBIMUA OPTAaHHYECKUMHU BEIIECTBAMH.
4) Bce xuBbIe OPraHU3MBbI 00J1a/Ia0T TOIBHYKHOCTHIO.

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

2. BriOepute npaBUIIbHBIE OTBETHI.

1) Haubonee pacnpocTpaHeHHBIMU JIEMEHTAMU B KJIETKaX HUBBIX OPraHU3MOB
SIBJISIFOTCSL:

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

2) HYKJ'ICI/IHOBBIC KHCJIOTHBI BBIITIOJIHAROT:

a) ONOPHYIO (PYHKIIHIO;
0) PHEpPreTHUIECKy0 (QYHKIHIO;
B) QYHKIIMIO XpAaHEHUS U TIEPEayl HACIICJCTBCHHBIX IIPU3HAKOB.

3) K nmpoaykram nutaHusi, 0cOOEHHO OOraThIM yrieBOJIaMH, OTHOCSTCS:

a) xy1e0, kapTodenb, TOIOKH, CBEKIIA;
0) cajo, MOACOJHEYHOE MACII0, CMETaHa;
B) MsICO, pblOa, L.

3. 3aKOHYHNTE MPEIOKCHUS.

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

3) KneTouyHslii IEHTP BHIMOIHSIET (PYHKIIHUIO. ..

4) KneTouHsbli COK COJIEPIKUTCS B...

5) BHyTpeHHss OMyKUAKas Cpeaa KISTKH Ha3bIBACTCA. ..

4. Kakue opraHouibl BCTPE4alOTCsl B KJIETKAX BCEX KUBBIX OPraHU3MOB?

5. Kakoii mporiecc nenenus nokasan Ha pucyHKe (MUTO3 uiu Meio3)? Ilouemy B
TaK peInin?



6. HpI/IFOTOBLTe MUKpOIIpCIIapar 3J104ACu, 3apHcy1>iTe €ro 1 NOoAIMIIMTC Ha3BaHUA
OpraHona0B, KOTOPBIC BbI BUIUTC B MUKPOCKOII.

TpeHI/IPOBO‘leIe TEeCTbI
Tect 1. XHUMHYECKHN COCTAB KJIETKH

Buvibepume npasunvnvlie omeemut HA Kaxcoyio nPeodi0HCeHHYI0 UHGopmayuio. 3anumiume
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 obmaaer cnocoOHOCTRIO PACTBOPSTH BEIIECTBA, IIOTOMY YTO:

A) e€ MONIeKyYIIBI MOJSIPHBI,

b) aToMbI B €€ MoJieKyse cOeIMHEHbI HOHHOU CBS3BIO;

B) mexny e€ Monexynamu 06pa3yroTcsi BOJJIOPOIHBIE CBSI3H.

3. Housr K moctynarot yepe3 MmeMOpaHy BHYTpPb KJICTKH:

A) muddysuei;

b) ocmocom;

B) akTUBHBIM TpaHCTIOPTOM.

4. ®ochop BXOAUT B COCTAB:

A) munuaos,

b) 6enkos;

B) yrneBonos.

5. MOHOMCpaMI/I HYKJIICHMHOBBIX KUCJIOT SABJISIFOTCH .

A) a30THCTbIE OCHOBaHHUS;

b) pubo3a unu ge3okcupu6o3a;

B) nykneorun.

6. BropuuHas cTpyKTypa MoaIepKUBAeTCs:

A) NeNTUIHBIMY CBS3SIMH,

b) BoiopoAHBIMU CBSAZSIMH.



B) nucynphuaHpIMU KOBAICHTHBIME CBSI3SIMU.

7. I3 aMUHOKHUCIIOTHBIX OCTaTKOB IMOCTPOEHBI MOJICKYITBI:

A) yrneBojos;

b) 6enkos,;

B) mununos.

8. Hambonee sHEpProeMKUMU SBIISIFOTCSL:

A) XKupHI,

b) Hyk/€enHOBBIE KUCIIOTHI,

B) 6enkwu.

9. IlepBuuHas cTpykTypa OejiKa 3aBHCHUT:

A) OT KOJIMYECTBAa AMUHOKHUCIIOTHBIX OCTAaTKOB;

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

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

b) koMIIeMeHTapHBIMU OCHOBOHHSIMH B JIBYX IIEIISIX;

B) ocratkamu pocopHOit KUCTOTHI B OCHOBE IIETIH.

11. JIna JHK xapakTepHbl ClIeyIOIINE a30TUCTbIE OCHOBAHUS:
A) aieHuH, TyaHUH, UTO3MH, YpaIui,

b) ageHvH, TUTO3WH, TAMUH, YpaIlni,

B) anenuH, ryaHuH, IUTO3UH, THMUH.

12. K nonmmepaM OTHOCSTCS:

A) kpaxmai, 0eJI0oK, IeIUTI0II03a;

b) 6enok, riukoreH, xKup;

B) nentonosa, caxaposa, Kpaxmai.

13. B ocuoBe JIHK nocTOSIHHBIM SIBJISICTCS OTHOIIICHHE
A+T A+T A T

T+ I+11 r I
14. T'opMOHaIbHYIO (PYHKIIHIO MOTYT BBIITOJHSATH!
A) ToiBKO O€NKHY;
b) 6enku u Uy b,
B) Genku, AUTUIBI U YTIEBOIBI.
15. CocraB JIHK ot PHK otnuuaercs conepxanuem:
A) caxapa;
b) a30THCTBIX OCHOBAHUI;
B) caxapa 1 a30THCTBIX OCHOBAaHHIA.
16. AMUHOKHUCIIOTHI B MOJIEKYJIe OeJlKa COeMHEHBI TTOCPEICTBOM:
A) MOHHOI cBsI3H;
b) nmentunHo# CBA3M,
B) BonopoaHoii cBs3M.
17. Knerounas MmeMOpaHa ocTpoeHa u3:
A) dbochomunuaoB u OETKOB;
B) xupoB u 6enKos,;
B) yrneBonoB u IUNHUI0B.
18. ®epmeHTHI — 3TO OMOKATATH3ATOPBI, COCTOSIIINE U3:
A) 6enKoB,;
b) mununos,;
B) nykieotunos.
19. MoHoMepoM Kpaxmalia ¥ TIIMKOTEHA SIBIISIETCS
A) caxapo3a;
b) riroko3a;
B) pu6o3a.



20. B knerke IHK conepsxutcs:
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€TKOB MPOUCXOIUT HA ... .

2. Cucrtema MeMOpaH, pa3IesIONUX KIETKY Ha OT/ACTbHBIC OTCEKH, B KOTOPBIX MPOTEKAIOT
peaKIuu

oOMeHa BeIeCTB, HAa3bIBaeTCA ... .

3. BHyTpeHHHE MeMOpaHHBIE CTPYKTYPHI XJIOPOILJIACTOB HA3bIBAIOTCH ... .

4. CTpyKTyphl, 00ECTIEUYNBAIOIINE IBHKCHHUE KIIETOK ... .

5. Cronku MeMOpaHHBIX IWJIWHJPOB, IY3bIPHKOB, B KOTOPBIC YITAKOBBIBAIOTCS CHHTE3UPOBAHHBIC B

KJIETKE BEIECTBA, - ... .

6. Kierounas cTpykTypa, coaepxkaiias reneruueckuid matepuai B popme JJHK, - ... .

7. Perymsnus mocTyIuIeHUs BEMICCTB B KJIIETKY OCYIIECTBISETCS ¢ MOMOIIBIO ... .

8. JIBymemOpaHHBIE OpraHeIuIbl KJIETKH, B KOTOPHIX UAET 3aMacanre YHEPTHH B BUJIE MOJICKYII
ATD, ....

9. OnnomeMmOpaHHBIE CTPYKTYPHBI C IPOAYKTaMU 0OMEHa, XapaKTEpHbIE JIJIsl PACTUTENbHBIX KIETOK,

10. Opraunemnibl KJI€TKH, B KOTOPBIX OCYILIECTBIISIETCS] CHHTE3 caxapa, - ... .

11. Mopucras CTPYKTypa U3 IEILTIOI03bI, TPUIAIOIAsl KIETKE MPOYHOCTh U MIOCTOSIHHYIO (hopMYy, -

12. OnHOMEeMOpaHHBIE CTPYKTYPHI C TUAPOTUTHUECKUMHE (DEPMEHTAMH, OCYIIECTBIISIOIIMH
aBTOJIM3, - ...

13. Cknagku MeMOpaHbl MUTOXOHIPUH, YBEIMYMBAIOIINE OOIIYIO TUIOIAAb TIOBEPXHOCTH, - ... .

14. OcHoBHOE BeIIEeCTBO KIETKH, B KOTOPOM HaXOASTCS BCE OPraHEeIbl, - ... .

15. [Tosble UMAUHAPHI, COCTOSIINE U3 MUKPOTPYOOUEK M yYaCTBYIOIIME B JIEJICHUU 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 SHEPIHHU ABIISETCS:

A) TI1I0K033;

B) xup;

B) AT®.

2. Antuxonon TPHK VYVII coorBerctByet xoxy JHK:

A) AAT;

b) TTLL;

B) TTT.

3. B mporecce poTocrHTe3a KHCIOPOT 00pa3yeTcs MPU paCHIMILICHUH:

A) CO

B)HO

B) AT®

4. CTpyKTYypHOU €TUHUIIECH, OTBETCTBEHHOMN 32 CHHTE3 OJTHON MOJICKYJIbI O€JIKa, SBIISICTCS:

A) monexyna JTHK;

b) ren;

B) tpumnner.

5. Tlpomecc cunTe3a Oenka Ha3bIBACTCS:

A) TpaHCKpHUIILHEH;

b) Tpancnsuueii;

B) Penunukanueii.



6. CaeroBas (aza poToCcHHTE3a MPOTEKALT:

A) B cTpoMmE;

b) na xpucrax;

B) Ha Tunakonmax.

7. TlepBUYHBIM CUHTE30M Ha3bIBAIOT:

A) poTocunTes;

b) 6uocunTes Genka;

B) cunrte3 ATO.

8. Ilpouecc paciienieHus BHICOKOMOJIEKYISIPHBIX OPraHUYECKUX BEUIECTB 10 HU3KOMOJEKYISIPHBIX
Ha3bIBACTCS:

A) nucconmaruei;

b) accumunsanueii;

B) muccumunsiuen.

9. TMocnenoBarenbHOCTH HyKJIeoTHA0B U PHK KoMIuieMenTapHa mocneaoBaTeabHOCTH
HYKJICOTHJIOB B!

A) omgnoit nern JIHK;

b) nByx nerm JIHK;

B) monekynax T-PHK.

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

b) 4 xonos;

B) 61 kona.

11. HawuGonbliee KOIWYECTBO YIIEKUCIOTO T'a3a BBIJAEIAETCS U3 OJHON MOJIEKYJIIBI TJIFOKO3bI B
pe3ynbTare:

A) ciupTOBOTO OPOKCHMS;

b) npixanus;

B) MoouHOKHCIIOTO OpOKEHHMS.

12. Bupycsl MOTYT COAEpXKATh:

A) Tonbko JIHK;

b) Tonsko PHK;

B) IHK u PHK.

13. Snpo xapakTepHO AJS KJIETOK:

A) ayKapHoT;

b) npokapmuor;

B) BCcex KHMBBIX OPraHU3MOB.

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

b) okucnurensHoM (ochopunupoBaHuH,

B) doTocunTese.

15. TIpoueccsl aHadpPOOHOTO OKUCIIEHUS TPOTEKAIOT:

A) B MUTOXOHJIpUSIX;

b) B mnactuaax;

B) B nuTonnazme.

16. TemHOBBIE peakuu GOTOCUHTE3A IPOTEKAIOT:

A) B cTpoMe XJIOPOIJIaCTOB,

b) nHa MemOpanax THUIaKOUIOB,

B) BHYTpH THIIaKOMIOB.

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

b) cunreza AT,

B) pacmennenus AT no AJ1D.
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