Pabouast nporpamma no yuedOHomy npeamery «buosiorust (npognin)» Ha ypoBHe cpeHero
oOpasoBanusi B coorBercTBUM ¢ PI'OC 2012 1 ®OII, 11 kaace

[Inanupyemble pe3y/ibTaThl

TpeboBanusi K  pe3ynbTaraM OOy4YeHHS OCHOBHBIX OOpPa30BAaTEIbHBIX IMPOTPAMM
CTPYKTYpUPYIOTCS TIO  KJIIOYEBBIM  3a7ayaM  o0mero oOpa3oBaHMs, OTPaKaIOIIUM
WHAWBUAyalIbHbIE, OOINECTBEHHBIE W TOCYIAPCTBEHHBIC MMOTPEOHOCTH, U  BKIIOYAIOT
JMYHOCTHBIE, METAIIPEIMETHBIEC U MIPEIMETHBIC PE3YIbTATHI.
JIMYHOCTHBIMU pe3yJIbTaTaMHd OCBOEHUS BBIMTYCKHUKAMH CPEIHEH IIKOJbl Kypca OMONOTHH Ha
npo(QUILHOM YPOBHE SIBIISIFOTCSI:
1) 3HaHWE OCHOBHBIX NMPUHIMIIOB W TPABHJ OTHOIICHHUS K XUBOW MPHPOJIEC, OCHOB 3I0POBOTO
o0pa3a )KM3HH U 3/10pOBbe-cOeperarux TeXHOIOTUi;
2) chopMHPOBAHHOCTh MO3HABATEIILHBIX WHTEPECOB U MOTHBOB, HANPABIICHHBIX HA M3y4CHUE
JKUBOM TpPUPONbI; HWHTEIUICKTYyaJbHBIX YMEHHH (OKa3blBaTh, CTPOUTH PACCYXKICHUS,
AHAIM3UPOBATh, CPABHUBATH, ACJATh BBIBOJBI H JIP.); ICTCTHYECKOTO OTHOIICHUS K J>KHUBBIM
o0BeKTaM.
MeTanpeIMeTHBIMU pe3yJIbTaTaMU OCBOCHUS BBITYCKHUKAMHU CPEHEH IIKOJIBI Kypca OHOIoTHH
Ha MPOGUIBHOM YPOBHE SIBIISIOTCS:
1) oBiaseHHe COCTABISIOMIMMH HCCIIECIOBATEIHLCKOM W TPOEKTHOW NEATEIBbHOCTH, BKIIOYAs
YMEHHsI BHJIETh MpPOOJEeMy, CTaBUTh BOIPOCHI, BBIIBUTaTh TUIIOTE3bl, J1aBaTh OIMpEAeTICHUs
MOHSTHSIM, KIACCH(PHUIIUPOBATh, HAOIIOAATh, MPOBOJUTH JIKCIEPUMEHTHI, JEJaTh BBIBOABI U
3aKIJIIOUEHUs, CTPYKTYPHUPOBATh MaTepuai, o0ObsCHATh, 10Ka3bIBaTh, 3AIIMUIIATH CBOU UICH,
2) ymerh paboTaTh C pa3HbBIMH HMCTOYHHKAMH OHOJOTHYeCKOW WH(OpPMAIMKA: HAXOJUTh
OMonoruveckyro HHGOpPMALMIO B PA3IWYHBIX MCTOYHHUKAX (TEKCTe Y4eOHUKa, Hay4dHO-
MONYJISIPHON JIUTEpaType, OMOJIOTMYECKUX CIIOBAPSX M CIPABOYHUKAX), aHAIM3UPOBATH U
OILICHUBATh WH(OPMAILIKIO, TPEOOPa30BHIBATH HHPOPMAIIUIO U3 OJIHON (POPMBI B APYTYIO;
3) BBIOMpaTh IEJCBBIC W CMBICIOBBIE YCTAHOBKM B CBOHMX JCHCTBUSX W TIOCTYIKAaX I10
OTHONICHUIO K KUBOU MPUPOJIE, 30POBBIO CBOEMY U OKPYKAIOIIHX;
4) UCIONB30BaTh PEUEBBIE CPEJACTBA I JUCKYCCHHM M apryMEHTAllud CBOEH TO3UIIHH,
CpPaBHHMBATh pPa3HbIE TOYKH 3PEHHS, apryMEHTHPOBATh CBOIO TOUKY 3pEHHUs, OTCTaWBaTh CBOKO
MO3UILHIO.
[IpenMeTHBIMH pe3yJabTaTaMH OCBOCHHS BBITYCKHUKAMHU CPEIHEH IIKOJIBI Kypca OMONOruH Ha
PO(QUITLHOMHOM YPOBHE SIBJISTFOTCSL:

1) B mo3HaBatenbHOU (MHTEUICKTYaIbHOMN) cepe:

® BBICIATH CYIICCTBCHHBIC TPU3HAKK OWOJIOTMYECKUX OOBEKTOB (OTIUYHTEIHHBIC
MPU3HAKU >KUBBIX OPTraHU3MOB; BUOB, DKOCHCTEM; OHOC(Ephl) M MPOIECCOB (0OMEH
BEIIIECTB U MpEeBpallleHNe SHEPTUH, TUTaHHE, bIXaHHe, BbIJCIEHNE, TPAHCIOPT BEIIECTB,
pOCT, pa3BUTHE, PA3MHOKEHHE, PETYIISIIIUS KU3HEACITEIIHHOCTH OpraHu3Ma; KpyroBOpOT
BEIIIECTB U MPEBpAIEHUE SHEPTUU B IKOCUCTEMAX );

® TMPUBOJUTH JIOKA3aTEJIhCTBA POJCTBA YEJIOBEKA C MJICKOMUTAIOMIUME KUBOTHBIMU;
B3aMMOCBS3M YEJIOBEKa M OKPYXKAIOLIEH cpenbl; 3aBUCUMOCTU 3/I0POBBSI YEJIOBEKA OT
COCTOSTHUS OKPYKAIOIIEH CpeIbl; HEOOXOIMMOCTH 3aIIUThI OKPYKAIOIIIEH CPEIbI;

e KIAaCCUPUIIMPOBATh — OMPENCTATh NPUHAIICKHOCTh OHOJOTHYECKUX OOBEKTOB K
ONPEAECICHHON CUCTEMAaTUYECKOU IPYIIIIE;

e OOBSCHATH POJIb OMOJOTMM B MPAKTUYECKOW EATETBHOCTH JIOJEH; MecTa W POJHU
YeJIOBEeKa B TMPHUPOJIE; POACTBA, OOIIHOCTH MPOMCXOXKIACHHUS W DBOJIOINMH PACTCHUN W
JKUBOTHBIX (HA TIpUMEpPE COMOCTABIEHUS OTIENbHBIX TPYMM), POIU PA3IUYHBIX
OpPraHM3MOB B JKM3HU YEJIOBEKA, 3HAYCHHUS OHMOJOTUYECKOTO pa3HOooOpasms s
coxpaHeHus: Ouocepsl; MEXaHU3MOB HACIICJICTBEHHOCTH M U3MEHYHBOCTH, MPOSIBICHUS
HaCJIEJICTBEHHBIX 3a00JI€BaHNH y UeJIOBEKa, BUI000pa30BaHMS M MPUCTIOCOOIEHHOCTH;

® paziIMyaTh HAa TAOIUIAX YACTH U OPTAaHOUBI KIIETKH;



® CpaBHHMBATh OWOJOTHYECKHE OOBEKTHI M TPOIECCHl, yMETh JeJaTh BHIBOJIBI U
YMO3aKJIIOUCHHUSI HA OCHOBE CPaBHCHUS;

® BBIIBISITH U3MEHYMBOCTh OPTaHU3MOB; MPUCTIOCOOJICHUSI OPTraHU3MOB K Cpejie OOUTaHUS;
TUTBI  B3aWIMOJICHCTBHSI PAa3HBIX BHJOB B OKOCHUCTEME, B3aMMOCBS3U  MEKIY
0COOCHHOCTSIMH CTPOCHHS KIIETOK, TKAHEH, OPraHOB, CUCTEM OPTaHOB M UX (DYHKIIMSIMH;

® BJANETh METOAAMH OMOJOTHYECKOW HAyKH: HAOIIOJATh M OMHCHIBATH OMOJIOTUYCCKUE
00BEKTHI U MTPOLIECCHI;

® CTaBUTh NMPOCTEHITNE OMOTOTHYECKHE IKCIICPUMEHTHI U OOBSICHAT HX PE3yJIbTATHI.

2) B 1leHHOCTHO-OPUEHTAIMOHHOM chepe:

® 3HATh OCHOBHBIC ITPABWJIA TTOBEICHUS B IIPUPOJIC U OCHOB 37J0pPOBOT0 00pa3a KU3HHU;

® yMETh AaHAIM3UPOBATH M OIICHUBATH IMOCIICICTBUI JIEATEILHOCTH YE€TIOBEKA B TIPUPO/IE.

3) B cdepe Tpya0BOit eI TEIBHOCTH:

® 3HaTh U COOJIIO/IAaTh IPaBUiia pabOTHI B KaOMHETE OMOJIOTHY;

e coOmomare mnpaBuWia pabOTBl € OWOJOTHYECKMMH NPUOOpPaMHU M HMHCTPYMEHTaMH
(mpenapoBaibHbIE UTJIbL, JIYIIbI, MUKPOCKOIIBI).

4) B acreTrueckoii cdepe:

® yMeTh OIICHUBATH C ICTETUYCCKON TOUKH 3PCHUS O0BEKTHI JKUBOH MPUPOJIBL.

BeinyckHUK HA yriry0JIeHHOM YPOBHE HAYYHMTCSH:

— OLICHMBATh pOJIb OMOJIOTMYECKUX OTKPBITUA U COBPEMEHHBIX HCCIEAOBAHUN B pPa3BUTHU
HAyKHU U B IPAKTUYECKOU JEATEIbHOCTH JIIO/IEH;

— OLEHMUBaThb pojb Ouojoruu B (HOPMHUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpAa,
[IPOTHO3UPOBATH MEPCIEKTUBBI PA3BUTHS OHOJIOTHH;

— YCTaHaBJIMBaTh W XapaKTEPHU30BaTh CBSA3b OCHOBOIMOJIATAIOIIUWX OWOJIOTHYECKUX TOHSATHH
(kyeTka, OpraHusM, BUJ, IKOcHCTeMa, Ouocdepa) ¢ OCHOBOIOJIATAIOIIMMH TOHITUSAMU APYTUX
€CTECTBEHHBIX HayK;

— 000OCHOBBIBATh CUCTEMY B3IVISJIOB Ha KMBYIO NPHPOJY M MECTO B HEW uelloBeKa, MPUMEHSS
OMOJOTHYECKHE TEOPUM, YYEHHs, 3aKOHbI, 3aKOHOMEPHOCTH, [OHUMAaThb TpPAaHUIBl HX
IPUMEHUMOCTH;

— IPOBOAMTH Y4eOHO-HMCCIIEI0BATENbCKYIO JAESITEIbHOCTD 110 OMOJIOTUU: BBIIBUTaTh MIIOTE3bI,
IUIaHUpOBaTh paboTy, OTOMpaTh M NpeoOpas3oBbiBaTh 156 HeoOXxoxumyro HHGOpMaIHIO,
IPOBOAMTH AKCIEPUMEHTBI, WHTEPIPETUPOBATh pE3YJIbTaThl, JAENaTh BBIBOJbI HA OCHOBE
MIOJIyYEHHBIX PE3Yy/IbTATOB;

— BBISABJIATH M OOOCHOBBIBaTh CYLIECTBEHHbIE OCOOCHHOCTH pa3HBIX YpPOBHEH OpraHusaiuu
KU3HU;

— yCTaHaBJIMBaTh CBS3b CTPOCHUSA U (DYHKIMH OCHOBHBIX OMOJOTMYECKMX MaKpPOMOJEKYI, UX
pOJIb B IIpoIeccax KIETOYHOTO METabosIn3Ma;

— pemiaTh 3a/1auu Ha omnpenenenue mocienaoparenbHoctu HykiaeotunoB JIHK n nPHK (MPHK),
antuxkozoHoB TPHK, mocienoBarenbHOCTH aMMHOKHUCIIOT B MOJIEKYJie Oelka, MPUMEHsIsl 3HaHUS
0 peakuusx MaTPUYHOIO CUHTE3a, FTEHETUYECKOM KOJIe, IPUHLIUIIE KOMILIEMEHTapHOCTH;

— JleNaTh BBIBOJBI 00 M3MEHEHHSX, KOTOphIe MPOM30UIYT B Mpolieccax MaTPUYHOTO CHHTE3a B
cilydae M3MEHEHUs MOoCIIeI0BaTeNbHOCTH HyKIeoTu10B JJHK;

— cpaBHMBATH (ha3bl JIeIEHUS KIETKU; pelIaTh 3aJauyd Ha ONpeieleHue U CPaBHEHUE KOJIMYECTBA
reHetudeckoro marepuana (xpomocom u JIHK) B KileTkaXx MHOTOKJIETOYHBIX OPTaHU3MOB B
pa3HbIX (hazax KJIETOYHOIo IMKIIA;

— BBISIBJIATH CYILIECTBEHHBbIE NMPU3HAKU CTPOEHUS KJIETOK OPraHM3MOB Pa3HBIX IAPCTB KUBOU
NPUPO/IbI, YCTAaHABIMBATH B3aUMOCBS3b CTPOCHUS U (PYHKIIUI yacTell 1 OpraHOUA0B KIETKHU;

— 00OCHOBBIBaTh B3aMMOCBS3b IJJACTMUECKOTO M HHEPreTHYECKOro OOMEHOB; CPaBHHUBATh
IpOIECChl IMIACTUYECKOTO M HEPreTMYECKOro OOMEHOB, MPOUCXOMSAIIMX B KJIETKAaX >KHUBBIX
OpraHU3MOB;



— OINpenensaTh KOJIWYECTBO XPOMOCOM B KJIETKaX PACTEHUH OCHOBHBIX OTIEIIOB Ha Pa3HBIX
JTamnax >KM3HEHHOI'O I[UKJIa;

— pelaTh TEeHETUYECKUE 3aJa4yd Ha JUTHOPUIHOE CKPEIIMBaHUE, CIEIUICHHOE (B TOM YHCIIC
CICTUICHHOEC C TII0JIOM) HACJCJIOBaHUE, aHAJIM3UPYIOUIEE CKpCIIMBAHWE, IPHUMEHSS 3aKOHBI
HACJICICTBEHHOCTH ¥ 3aKOHOMEPHOCTH CIETUICHHOTO HACTICIOBAHUS;

— pacKpbIBaTh MPUYHHBI HACICICTBEHHBIX 3a00JIEBaHUI, apTyMEHTHPOBATH HEOOXOIUMOCTh MEP
MpeIyNpeKICHUS TaKUX 3a00ICBaHMIA;

— CpaBHHBAThH Pa3HbIC CIIOCOOBI PA3MHOMKEHHUS OPTaHU3MOB;

— XapaKTepH30BaTh OCHOBHEIE 3TAIbl OHTOT'CHE3a OPTaHU3MOB;

— BBIABJIATH IPHYMHBI M CYIICCTBCHHBIC NPH3HAKA MOIAM(PUKAIMOHHON W MYyTallMOHHOU
W3MEHUYUBOCTH; 00OOCHOBBIBAThH POJIb M3MEHUYUBOCTH B €CTECTBEHHOM U UCKYCCTBEHHOM OTOOpE;
— 00OCHOBBIBaTh 3HAYCHHE Pa3HBIX METOJOB CEJCKIIMHW B CO3JaHHHM COPTOB PACTECHUH, IMOPOJ
YKUBOTHBIX U IIITAMMOB MUKPOOPTaHU3MOB;

— 00OCHOBBIBATh NMPUYHMHBI H3MEHSIEMOCTH M MHOT000Opa3us BUIOB, PUMEHSSI CHHTETHYECKYIO
TEOPHIO IBOJTIOIIHH;

— XapaKTepHu30BaTh TMONYJSIIHI0O KAaK CIUHHIY DBOJIIOLWH, BHJ KaK CHCTEMATHYECKYIO
KaTEeropHuIo U KaK Pe3yIbTaT SBOIOIUH;

— YCTaHaBJIMBATh CBSI3b CTPYKTYPBI H CBOMCTB 3KOCHUCTEMBHI,

— COCTaBJIATh CXEMbI TIEPEHOCAa BEHICCTB W DSHEPrUM B DKOCHCTEME (CEeTH MUTaHUs),
IIPOrHO3MPOBATh MX U3MEHEHHS B 3aBUCHMOCTH OT U3MEHEHHUS (DAKTOPOB CPEJIbI;

— apryMEHTHPOBATh COOCTBEHHYIO TO3UIIUIO 110 OTHOIICHHWIO K 3KOJOTHYSCKUM IpodiieMaM H
MOBEJICHHUIO B MPUPOIHOM Cpe/Ie;

— 000CHOBBIBaTh HEOOXOIUMOCTh YCTOWYMBOTO PA3BUTHS KaK YCIOBHS COXpaHEHHS OUOCQEpHI;
— OILICHMBAThH MPAKTHYECKOE M ITHYECKOE 3HAYCHHE COBPEMEHHBIX HMCCJICIOBAaHUN B OMOJIOTHH,
MEIHIIMHE, YKOJIIOTUH, OMOTEXHOJIOTHH; 000CHOBBIBATH COOCTBEHHYIO OIICHKY;

— BBIABIATH B TEKCTE OHOJOTHYECKOTO COJACpKaHHsS TMpoOJIeMy M apryMEHTHPOBAHHO ee
OOBSACHATE;

— MPEACTaBIATh OMONOTUYECKYIO HMH(OpManuio B BUAE TEKCTa, TAONHUIBI, CXEMbI, Tpaduka,
JUarpaMMbl W JIeNaTh BBIBOABI HA OCHOBAHWH IPEJICTABICHHBIX JAHHBIX; MPEoOPa30BBIBATH
rpaduk, TabnuIly, TUarpaMmy, CXemy B TEKCT OMOJIOTHYECKOTO COAepKAHUSI.

BbinyckHUK Ha yIi1y0JIeHHOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYYUTHCS:

— OpPraHM30BBIBATH M MPOBOJIUTH WHAWBHUIYAIBHYIO HCCIIEAOBATEILCKYIO NESTEIHHOCTH 10
Ounonorun (Win pa3pabaTbiBaTh UHIMBUIYaJIbHBIA MPOEKT): BEABUTATh TUIIOTE3BI, IIIAHUPOBAThH
pabotry, otOupaTh U MpeoOpa3oBBIBATH HEOOXOAMMYIO  HHGOPMAIUIO, TMPOBOJUTH
OKCIIEPUMEHTHI, WHTEPIPETUPOBATh PE3yNbTaThl, J€l1aTh BBIBOJABI HAa OCHOBE MOJIYyYEHHBIX
PE3yIaBTATOB, MPEJCTABIATH MPOTYKT CBOUX MCCIIEIOBAHUN;

— TMPOTHO3UPOBATh IOCIEACTBUS COOCTBEHHBIX HCCIENIOBAaHMHA C Y4ETOM 3THYECKMX HOPM H
HKOJIOTMYECKUX TPEOOBAHU;

— BBIJICIISATH CYIIECTBEHHbIE OCOOCHHOCTH KM3HEHHBIX IIMKIIOB MPEJICTABUTENEH Pa3HbIX OT/ENIOB
pacTEeHMH U THITOB )KUBOTHBIX; H300paXaTh IIUKJIBI PA3BUTHS B BHJIE CXEM;

— QaHaTU3UpOBATh W WCIOJNB30BaTh B PEIICHWH YYEOHBIX U HCCIEIOBATENbCKUX 3a]adu
UH(POPMAIIHIO O COBPEMEHHBIX MCCIICIOBAHUAX B OMOJIOTHH, METUIIMHE U SKOJIOTHH;

— apryMEeHTHPOBaTh HEOOXOJUMOCTh CHHTE3a €CTECTBEHHO-HAyYHOTO M COIMOI'YMAaHHUTapHOTO
3HaHUS B SNIOXY HH(POPMAITMOHHOW ITUBUIIN3AINH;

— MOJENUPOBATh HW3MEHEHHE OJKOCHCTEM TIOJl BIHMSHHEM pa3jHYHbIX Tpymmn (HakTopoB
OKpYKarloIleu cpeibl;

— BBUIBJIATH B MPOILIECCE HCCIIEAOBATENLCKOM AEATENbHOCTH TMOCIEACTBUS AHTPOINOTEHHOTO
BO3/ICHCTBUS Ha YKOCHCTEMBI CBOETO PETHOHA, MpeIaraTh ClocoObl CHUKEHUST aHTPOIIOTEHHOTO
BO3/ICUCTBUS HAa HIKOCUCTEMBI,



— HUCIIOJIB30BaTh HpHOGpeTeHHBIC KOMIICTCHIIUU B HpaKTquCKOﬁ ACATCIIbHOCTH U HOBCGI[HCBHOﬁ
KU3HU JJIS1 TPUOOPETEHHs OMbITa JESTENbHOCTH, IMPEIIIECTBYIONIEH MpodecCHOHATBHOM, B
OCHOBE KOTOPOH JICXKHUT OMOJIOTHS KaK y4eOHBIN TpeaMeET.

Copaeprxanue nporpaMmbl

10 kaacce
Tema 1. buosiorusi Kak HayKa

CoBpemenHas Ononorusi — KOMIUIEKCHast Hayka. KpaTkas uctopus pa3Butusi OMOJIOTHH.
buonoruueckue Hayku M u3ydaeMble UMHU MpoOiembl. DyHIaMEHTaIbHbIE, MPUKIAJAHBIE U
IMOUCKOBBIC HAYYHBIC UCCIICAOBAHHW B 6I/IOJ'IOI‘I/II/I.

3HaueHue OuoJIOTHU B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHUHBI
mupa. IIpodeccun, cBsa3anHble ¢ Ouonorueld. 3HayeHHE OWOJIIOTMHMB MPAKTHYECKON
NESTCIIbHOCTH YEJIOBEKA: MEIHIIMHE, CEIBCKOM XO3SHCTBE, IPOMBIIIICHHOCTH, OXpaHe
HPUPOIBL.

Tema 2. )KuBble cHCTeMBbI U UX U3yYeHHE

Kuppie cuctembl Kak mpeaMer wu3ydeHust Ouojorun. CBOWCTBA JKHUBBIX CHUCTEM:
€IMHCTBO XHMHUYECKOTO0 COCTaBa, JHUCKPETHOCTb W  IICJIOCTHOCTh, CJOXHOCTH |
YHOPSAIOYEHHOCTh  CTPYKTYPBI, OTKPBITOCTh, CaMOOpTraHU3allMs, CaMOBOCIPOU3BEICHUE,
pa3IpaxXxuMOCTh, I3MEHUYHNBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3alMd >KUBBIX CHCTEM: MOJEKYJSPHbIA, KJIETOYHbBIM, TKaHEBBIMH,
OpTraHW3MEHHBIM,  MOMYJSUHUOHHO-BUIOBOM,  IKOCUCTEMHBIM  (OMOTEOIEHOTHYECKHUIA),
o6uocdepusiid. [Iporecchl, MpoucXoasIIue B )KUBBIX cucTeMax. OCHOBHBIE TPU3HAKHU JKUBOTO.
Kuszup kak Qopma cymectBoBaHusi Marepuu. Hayku, u3ywaromue >XMBBIE CHUCTEMBI Ha
Pa3HbIX YPOBHSX OpraHU3AIIMH.

N3ydenue xuBbIX cucteM. Meroabl Ononorndeckoi Hayku. HaOGmronenue, usmepenue,
AKCIIEPUMEHT, CHUCTeMaTHh3auus, MeTaaHaiu3. lloHsTHe O 3aBUCUMOM M HE3aBUCUMOM
nepemeHHoil. [lnannpoBanue skcnepumenTta. [loctaHoBka u mpoBepka rumnote3. Hyneas
runore3a. [loHsTre BBIOOpKM u €€ IOCTOBEpHOCTh. Pa30poc B OMOIOTMYECKUX JAHHBIX.
OueHKa JOCTOBEPHOCTH IOJYYEHHBIX pe3yiabTaToB. [IpuuMHBI HCKaXEHUS pEe3yNbTaTOB
sKcrepuMeHTa. [loHsATHE CTaTUCTUYECKOTO TECTA.

[IpakTryeckas pabora

«Mcnonp30BaHuE pa3IMUHBIX METOAOB MPU U3YYCHUH KUBBIX CUCTEM.

Tema 3. BuoJiorus KieTku

Knerka — cTpykTypHO-(pyHKIIMOHAJIbHAS €JMHULA KUBOTO. VICTOPHS OTKPBITUS KJIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopust (T. [IBann, M. Ulneiinen, P. Bupxos).
OCHOBHBIE MIOJIO)KEHUSI COBPEMEHHOM KJIETOYHOM TEOPHUHU.

MeToapl MONEKYJISIPHOM M KJIETOYHOM OMOJOTHMH: MHKPOCKONUS, XpomaTorpadus,
aNeKTpodope3, METOoJ MEYEHBIX aToMoB, Ju(depeHIraIbHoe IeHTPU(PYTUpOBaHUE,
KyJIbTUBUPOBAHUE KJIETOK. DIIEKTPOHHAsi MUKpOCcKonusl. Konghoxanvrnas muxpockonus.

IIpakTuyeckas pabora

«3yuenne  MeTOJOB  KJIETOYHOM  Ouonoruu  (xpomaTtorpadus,

anekTpodopes,auddepenianbHoe neHTpudyruposanue, [TLP)».

Tema 4. XuMnueckasi OpraHu3anus KJIeTKH
XHUMHYECKUH COCTaB KIETKU. Makpo-, MUKPO- U YIbTPAMUKPOIJIEMEHTHI. Bona u e€poiib
KaK pacTBOPHUTEINA, PEareHTa, ydacTue B CTPYKTYPHUPOBAaHUHM KIIETKH, TEIUIOPETYIISALHNH.
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MuHepasibHbIe BEIIECTBAa KJIETKH, MX OMOJOrHuYecKas pojb. Poilb KaTMOHOB M aHMOHOB B
KJIETKE.

Opranunueckue BEIIECTBA  KIETKHU. buonornueckue [IOJIUMEPBL. benku.
AMUHOKHCIOTHBINA cocTaB 0einkoB. CTpyKTypbl 6€TKOBOM MoeKynbl. [lepBudHast cTpykTypa
Oenka, MeNTHAHAA CBsI3b. BTOpuYHAas, TpeTUyHasi, YeTBEPTUYHAS CTPYKTYpHL. JeHaTyparius.
CgoiictBa 6enkoB. Kinaccudukarnus 6enkoB. buonorundeckue ¢pynkiuu 0emkoB. /Ipuonsi.

VYrneBoabl. MoHOcaxapu/Ibl, AMcCaxapuibl, OJUrocaxapuabl U nonucaxapuasl. OOmui
IUIAaH CTPOCHUS W (DU3NKO-XMMHYECKHE CBOWCTBA YIJIEBOJOB. buomornueckue ¢GyHKIUU
YTJIEBOOB.

Jlummmapl.  TuapodunsHO-rUApOodOOHBIE  cBoiicTBa.  Krnaccudukanmuss — IUNIUAOB.
Tpurnuuepuasl, (ochonunuasl, BOCKH, CTepouibl. buomornyeckue QYHKUIUMU JTHIHIOB.
OOmme  cBoiicTBa  OMOJIOTMYECKMX  MeMOpaH — TEKy4eCTh,  CIOCOOHOCTH K
CaMO3aMbIKaHUIO, TTOTYIPOHUIIAEMOCTb.

Hyxneunosbie kucnorsl. JJHK um PHK. Ctpoenue HyknenmHoBbIX KuCIOT. HykiieoTuabl.
IIppHIMIT ~ KOMILIEMEHTAapHOCTH. [lpaBuno  Yapradda. Crpykrypa  IHK  —
nBOiHas crnupanb. MecroHaxoxaenue u Ouonorundeckue Qynkuuu JHK. Bumsr PHK.
®ynkiuu PHK B kiterke.

Crpoenue Monekynsl AT®. Makpospruueckue cBsizu B Mojekyine ATO.
buonornueckue ¢ynkuun AT®. BoccTaHOBIEHHBIE TMEPEHOCUYHKH, HX (QYHKIUU B
kietke. Cexsenuponanue JIHK.

CrpykrypHas Ouonorusi: OMoXuMu4deckne u OMopu3MUeCcCKue UCCIEIOBaHMS COCTaBa H
IIPOCTPAHCTBEHHOM CTPYKTYPbl OMOMOJIEKYIL.

JlabopaTopHas pabora «OOHapyXKCHHE OCJIIKOB  C TMOMOIIBIO

Ka4eCTBEHHBIXPEAKIUIN».

JlaOopaTopHas pabora «/ccienoBanue HYKJIEUHOBBIX KHCIIOT, BBLIEJIEHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOBY.
Tema 5. CTpoeHue U GyHKINU KIETKU

Tumnel K1€TOK: SyKapHOTHUECKas U mpokapuoTuyeckas. CTpyKTYpHO- (yHKIIMOHAIbHbIE
00pa3oBaHUs KJIETKH.

Crpoenue mnpokapuotTuueckoil kierku. Kierounas cTeHka OakTtepuil U apxeil.
OcoOeHHOCTH CTPOEHUS reTepoTpodHON U aBTOTPO(GHON MPOKAPUOTHUYECKUX KIETOK. MecTo
U POJIb IPOKApPHUOT B OMOIIEHO3aX.

Crpoenne u (YHKIMOHMPOBAHUE OHYKapUOTHUeCKOW KieTku. [lnmasmarnyeckas
meMmOpaHa (ruiazmanemma). CTpykTypa miia3mMaTuyeckod MeMOpaHbl. TpaHCHOpT BellecTB
yepe3 IUIa3MaTHYECKYyl0 MeMOpaHy: maccuBHbIN (quddysus, obOnerd€HHas auddysus),
AaKTUBHBI (TMEPBUYHBIA M BTOPUYHBIM akTHBHBIA TpaHcropt). [lomynpoHunaemoctsb
MeMOpanbl. PabGoTta HaTpuii-kaaueBOoro Hacoca. OHJIOLUMTO3: MHHOIUTO3, (aromuTos.
Ox3o1mTo3. Knerounas crenka. CTpykTypa U GyHKIIUHM KIETOYHON CTEHKH pacTeHHi, rpru0oB.

[Muroraszma. I{utozome. Llutockener. JIBwkeHue nuromiazMbpl. OpraHouAbl KIETKH.
OpHomMeMOpaHHBIE OpraHoWJIbl KJIETKH: HHJominazmaruyeckas cetb (JIIC), ammapat
[onbku, JM30COMBI, WX CTpoeHMe M (yHKIMH. B3auMocBs3b OZHOMEMOpPaHHBIX
opraHousioB kjieTku. CTpoeHue rpaHyspHOro perukyinyma. CHHTE3 pacTBOPHUMBIX OENKOB.
CuHTe3 KJIeTOUHBIX MeMOpaH. [magkuii (arpaHymspHBIN) SHAOMIA3MATHYECKHA PETHKYIYM.
CekperopHass Qynkuusi anmapata [onpmku. TpaHcmopT BemecTB B KJeTke. Bakyonu
pacTuTeNbHBIX KIeTOK. KneTounslii cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOMIBI KIETKH: MHUTOXOHAPHHM, IJIACTUABL. [Ipoucxoscoenue
mumoxouopuii u naacmud. Cumbuoeenes (K.C. Mepesickosckuil, JI. Mapeynuc). Ctpoenue u
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(GyHKIMM MUTOXOHApUH M miacTui. IlepBUuHBIE, BTOPUYHBIE M CIIOKHBIE ILIACTUABI
(OTOCHHTE3UPYIOIIUX JYKAPUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIIACTBI BBICIIUX
pacTeHuil.

HememOpannsie opranouas! kieTku CtpoeHue u QyHKIMH HEMEMOpPaHHBIX OPTraHONI0B
kieTku. Pubocomel.. Mukpodunamentsl.. Mpleunsie kiaeTkun. Mukpotpyoouku. Kietounsrit
neHtp. CTpoeHHe M JBIKEHHE XXT'YyTUKOB M PECHHYEK. MHUKpPOTPYOOUKH LUTOILIA3MBbI.
LenTpHoJib.

Snpo. Obonouka siapa, XpOMaTHH, KapuoIia3Ma, SIIPHIIKH, UX CTPOCHHE U (YHKLUU.
Snepublii 6enkoBBI MaTpUKC. [IpocTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B HHTEp(a3HOM
AJIpe..

Knerounbie BkmtoueHus. CpaBHHMTENIbHAs  XapaKTEPUCTUKA  KJIETOK  JyKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOM).

JlaGoparopHas pabota «3ydeHne cTpoeHHs KJIETOK pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckas pabora «l3ydeHne cBONCTB KJIETOYHON MeMOpaHbI».

Ha60paT0pHa;1 pa60Ta «HccnenoBanue II1a3sMoJjn3a u
ACTUIa3MOJIN3aB PaCTUTCIIBHBIX KICTKAX).
IIpakTHUueckas pa60Ta «I/IsyquI/Ie JBHXXCHUA OHUTOIIIa3MBbI B

PACTUTCIIBHBIXKIICTKAX .

Tema 6. O0MeH BellleCTB U NMpeBpallleHUe JHEPTUH B KJIeTKe

AccuMuIsIMs M TUCCUMIIISLIAS — JIBE CTOPOHBI MeTaboau3Ma. Tunel oOMeHa BELIECTB:
aBTOTPOGHBIH W TeTepoTpo(dHBIA. YdYacTHe KHCIOpOAa B OOMEHHBIX IPOLECCaX.
DHepreTuyeckoe obOecrieueHne kKieTku: mnpeBpamienne AT® B 0OMEHHBIX IpoOLECcCax.
depMeHTAaTUBHBIN XapakTep peaklUui KIETOYHOro MeTaboiu3Ma.

@depMeHTbI, MX CTpPOEHHE, CBOMCTBAa U MexaHu3M aedcTBus. Kodepmentsl. Otnuuuns
(epMEHTOB OT HEOPraHMYECKHX KaTaau3aTopoB. benku-akTUBAaTOPHI U OENKU- MHTUOUTOPHI.
3aBUCHUMOCTbH CKOPOCTH (PEPMEHTATUBHBIX PEAKIIMHA OT pa3IU4HbIX (PAKTOPOB.

[lepBuuHbI CHHTE3 OpraHUYECKUX BEIIECTB B KileTke. PorocunTtes. Poib xyiopomiacto
B mpouecce (ortocuHTe3a. CBeToBas M TeMmHOBas (asbl. IIpoaykTHBHOCTH (hoTOCHHTE3A.
BausiHue paznuuHbIX GakTOpoB HA CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XemocuHrte3. Pa3HooOpazue  OpraHM3MOB-XEMOCHMHTETHUKOB:  HHUTpHU(ULMpPYIOIINE
OakTepuH, xKeae300aKTepuu, cepoOaKTeprH, BOJOPOIHbIE OaKTeprH. 3HaUeHUE XEMOCHHTE3a.

AHarpobOHbIe opranu3Mbl. Buabsl 6poxkenus. [IpoxykTel OpoKeHUS U UX UCHOJIb30BaHUE
YeJI0BEKOM. AHa’pOOHbIE MUKPOOPTaHU3MbI KaK OOBEKThl OMOTEXHOJIOTWHM M BO30YyIUTENN
Ooe3Hen.

AdpoOHBIE OpraHu3MBbl. DTanbl dHEpreTudeckoro oomeHa. [loAroToBUTENbHBIN ATarl.
['mukonn3 — 6eCKUCIOPOIHOE PACUICTIIICHUE TIFOKO3BI.

buonornueckoe OKuCIEHWE, WM KIETOYHOE JbIxaHue. Poiap MUTOXOHApHI B
mporeccax — OMONOrMYeckoro okuciaeHus. Lluximdeckue peakuuu. OKHUCIUTENBHOE
dochopunuposanue. [IpenmyiiecTsa a3poOHOro MyTH 0OMEHa BELIECTB Mepe] aHadPOOHBIM.
O} PeKTUBHOCTH SHEPreTUIECKOT0 OOMEHa.

JlaGoparopHas pabora «M3ydeHHe  KaTaIUTHYECKOM aKTUBHOCTH

(bepMeHTOB(Ha MpuMepe aMuiIa3bl WIK KaTalasbl)y.

JlaGoparopHas pabota «3yueHne pepMEeHTAaTUBHOTO pacIleIIEHUs IEPOKCUIABO0POIa
B PACTUTENBHBIX U KUBOTHBIX KIJIETKAX).

JlabopaTopHas pabora «CpaBHEHHE TPOIIECCOB POTOCHHTE3a U XEMOCHHTE3a.

JlaGopaTopHas paboTa «CpaBHEHHE MPOIECCOB OPOKCHUS U JIBIXaHUS».

Tema 7. HaciieacrBeHHas HH(pOpMaLKs U peau3anus eé B KiIeTKe



Peakuun maTtpuuHOro cuHtesa. [IpyHIMI  KOMIUIEMEHTApHOCTH B PEAKLUAX
MaTpUYHOTO CUHTe3a. Peanmsarus HacineAcTBeHHOW umH(opMmarnuu. ['eHeTHYecKuid Kox, ero
corcrBa. Tpanckpunuusa — Marpuusbldi cuHTe3 PHK. IlpuHuunel TpaHCKpUIIIMK:
KOMIUIEMEHTAapHOCTh, aHTUIAPaLIEIbHOCTh, ACUMMETPUYHOCTb. TpaHcisanus W €€ JTalbl.
VYuactue TtpancnoptHeix PHK B Omocunrese Oenka. VYcnoBusi OuocuHTe3a Oenka.
KonupoBanue amuHokucnot. Poss pubocoM B OnocuHTeszedenKa.

Opranuzanus IreHOMa y NPOKapHOT MU JYKapHuoT. Perymsuus akTUBHOCTH T'€HOB Yy
npokapuot. [mmore3a omepona (. JKako6, K. Mano). Perymsamus oOMEHHBIX
IIPOLIECCOB B KiIeTKe. KileTouHbIi romeocTas.

Bupycsl — HekileToUHbIE (POPMBI )KU3HH U 0OIHUraTHbBIE Mapa3uThl. CTPOSHHE MPOCTHIX U
CJIO’KHBIX BUPYCOB, pETPOBUPYCOB, OakTepruodaros.

BupycHble 3a0oneBaHusi 4YenoBeka, JKUBOTHBIX, pactenuid. CIINJ, COVID-19,
COLMAJIbHBIE U METULIMHCKHE TPOOIEMBI.

IlpakTHyeckas padora «Co3gaHue MoJeJIi BUPYCa».
Tema 8. JKu3HeHHBIN UK KJIETKHA

Krnerounsnii nuki, ero mepuoasl u perynsuus. Uatepdaza u muros. OcoOeHHOCTH
MPOIIECCOB, MpoTeKaromux B uurepdase. [loaroroska knetku k aenenuro. [Ipecunrernueckuit
(MOCTMUTOTUYECKUI), CHHTETUUECKUNA U MOCTCUHTETHUYECKUN (IPEMUTOTHUYECKUN) MEPUOJIbI
uHTEpPasbl.

Marpuunbiii  cunte3 JIHK — pemukanusa. [lpunnunsr  perummkannu — JIHK:
KOMILUIEMEHTAPHOCTh, TMOJYKOHCEPBAaTUBHBIA CHUHTE3, AHTUNAPAJUIENIBHOCTb. MexaHu3m
perummkauun  JJHK.  Xpomocombl. Crtpoenue xpomocom. Tenomepsl u  Tenomepasa.
XpOMOCOMHBIN HAOOP KJICTKHU — KapUOTHUII. JIMIJIOMIHBIA M TarjIONIHBIH HAOOPBI XPOMOCOM.
['omosiornynbie XpoMocoMBl. [1010BbIE XPOMOCOMBI.

Henenne kinetku — MuTo3. CTaauu MUTO3a U TPOUCXOJAIINE B HUX TPOIECCHI. THIIbI
Muto3a. Kapuokunes u nutoknHes. buonornueckoe 3Ha4eHUE MUTO3A.

Perymsimust MutoTHYecKkoro nukia kietkd. [IporpamMmMmupyemasi kieTouHass TuOenb —
aronTo3.

Krnerounoe a1po, XpoMocoMbl, pyHKIIMOHATIbHAsI TEHOMHUKA.

JlaGoparopHas paboTa «/3ydueHne XxpoMOCOM Ha TOTOBBIX MUKPOTIpENapaTax.

JlaGoparopHas pabora «HabmogeHne MuTo3a B KJIETKaX KOHYMKA KOpelIKa Tyka(Ha
TOTOBBIX MUKpPOIIpErapaTax ).

Tema 9. CTpoenne u GyHKIIUM OPraHU3MOB

buonornueckoe paszHooOpazwe opranu3MoB. OTHOKJIETOYHBIE, KOJIOHHUAJbHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHUS W JKU3HEICATCIIBHOCTH  OJHOKJICTOYHBIX OPraHU3MOB.
BakTepuu, apxeu, OJHOKIETOUHBbIE TPHOBI, OAHOKIETOYHBIE BOIAOPOCIH, IPYTHUE€ MPOTHUCTEHI.
KononunanbHbIe OPraHu3MEI.

B3aumocBsI3p  yacTeii MHOTOKJIETOYHOTO oOpraHu3Ma. TKaHW, OpraHbl M CHCTEMBI
opranoB. Opranusm Kak euHoe 1enoe. ['omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHei: oOpa3oBaTenbHas, MOKPOBHAs,
MIPOBOJISINAS, OCHOBHAS, MeXaHndeckas. OCOOCHHOCTH CTpOSHUS, (GYHKIIUN U PACITOIOKCHHUS
TKaHEN B OpraHax pacTeHHM.

Tkanu KUBOTHBIX H ueloOBeKa. THIMBI KUBOTHBIX TKaHeW: JMHUTETUANIbHAS,
COEIMHUTEINIbHAS, MBbIllIeYHast, HepBHas. OCOOEHHOCTH CTPOeHHUS, (DYHKIIMN U PaCIOIOKECHUS
TKaHEW B OpraHax >KHBOTHBIX M YEJIOBEKA.

Opranbl. BereraTuBHBIE W TeHEpaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CHUCTEMBI
OpraHoOB )KMBOTHBIX U uejoBeka. OyHKIIUU OPraHOB U CUCTEM OPIaHOB.



Omnopa Tena opranusmoB. Kapkac pacrenuid. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyxHblii W BHyTpeHHUU ckener. CTpOeHHWE U THIIBI
COCIMHEHUS KOCTEH.

JIBu>keHne OpraHu3MoB. JIBWKEHHME OJHOKIIETOYHBIX OPraHu3MOB: aME&OOUTHOE,
KI'YTUKOBO€, pPECHHYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PACTeHHid: TPONMHU3Mbl U HACTHUH.
JIBuKeHHe MHOTOKJIETOYHBIX JKMBOTHBIX UM YEJIOBEKa: MbIIIeYHas cucreMa. Peduiekc.
CkerneTHbIe MBIIIIBI U UX paboTa.

[Tutanue opranusmos. [lornomenre BoAbI, YIISKUCIOrO ra3a U MUHEPAJIbHBIX BEIIECTB
pacrenusamu. [lutanue >KMBOTHBIX. BHYTPHUIIOIOCTHOE M BHYTPUKIETOYHOE MHUIIEBApEHUE.
[TuTanue MO3BOHOYHBIX XKMBOTHBIX. OTAEBI MUIIEBAPUTENBHOTO TpakTa. [TurieBapurtenbHbie
xenesbl. [IuieBapuTenbHas cuctemMa yenoBeka.

Jlpixanue opranu3MoB. Jprxanue pactenuil. Jlpixanue »kuBoTHbIX. Juddy3us razosuepes
MOBEPXHOCTh KiIeTkH. KoxkHoe npixanue. JlpIxarenbHas MoBepXHOCTh. JKabepHoe U n€rounoe
nbixanue. JIpIxaHue MO3BOHOYHBIX JXMBOTHBIX M YEJIOBEKa. DBOJIOIMOHHOE YCIIONKHEHUE
CTpPOCHHUsI JIETKUX TO3BOHOYHBIX >KMBOTHBIX. JlpIXaTelbHas cHCTeMa 4eloBeKka. MexaHu3Mm
BEHTWIALIMM JIETKUX y MNTHI M MICKONHUTArOmmMX. Perymsmus neixanus. JlprxatenbHble
00BEMBL.

TpaHcnopT BelEecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUI. TpaHCIIOPTBEILECTB Yy
KUBOTHbIX. KpoBeHocHas cucrema um €€ opranel. KpoBeHOCHas cuCTeMa I[O3BOHOYHBIX
JKUBOTHBIX UM  uenoBeka. Cepaue, KpOBEHOCHBIE cocyabl M KpoBb. Kpyru
KpOBOOOpaIlleHUsl.  DBOJIOLMOHHBIE  YCIIOKHEHHUS CTPOCHHMsS KPOBEHOCHOH  CHUCTEMBI
IIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryssius.

Beinenenue y opranusmoB. BelneneHue y pacteHuil. BplneneHune y KUBOTHBIX.
Cokpatutenbuble Bakyosu. Opranbl BblieneHus. @OunbTpanus, cekpeuus U oOpaTHOE
BCAaChIBaHME KaK MEXaHU3Mbl paboOTbl OpraHoB BblaeneHUs. CBs3p MOJOCTH Tejac
KPOBEHOCHOM M BBIIEIUTEIBHOM CHCTEMaMU. BbineneHue y MO3BOHOYHBIX JKUBOTHBIX H
yenoBeka. [louku. CrpoeHnme u ¢yHKUHOHMpOBaHME HeppoHa. OOpazoBaHME MOUYU Yy
YeJIoBeKa.

3amuTa y OpraHu3MOB. 3allUTa Y OJHOKJIETOYHbIX OpraHu3MoB. Cropbl OakTepuil u
LIMCTBI MPOCTENIINX. 3alUTa y MHOTOKJIETOUHBIX pacTeHnid. Kytukyna. Cpeacrsa nacCUBHOM
Y XMMHYECKOMW 3a1UThl. ODUTOHIIHIBI.

3amuTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HX NpPOM3BOJAHBIC. 3aIiuTa
opranuzMa oT Oone3Heil. MmmyHHas cucrema uenoBeka. KieTouHbIi W TymopanbHBbIHI
UMMYHHUTET. BpoxnéHHbeli u mnpHOOpeTéHHBIH crenuduueckuii ummyHurer. Teopus
KJIOHaNbHO-ceniekTuBHOro ummynurera (I1. Opmux, @©.M. bepuer, C. Tonerasa).
BocnanurtensHple OTBETHI OpPraHu3MoB. Ponb BpPOXIEHHOIO HMMMYHHTETa B DPa3BUTHH
CHCTEMHBIX 3a00JI€BaHUH.

PasgpaxxuMocTe W peryisinuss 'y OpraHu3MoB. Pa3zpakuMoCTh Yy OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pa3apaknMocTe U perynsanus y pacTeHuil. PocToBbele BemecTBa U Ux
3HAYCHHUE.

HepBHas cucrema u pediekTopHas perynsuust y *KUBOTHbIX. HepBHas cucrema u eé
OTJIENbl. DBOJIOIMOHHOE YCJIOKHEHUE CTPOCHMSI HEPBHOM CUCTEMBI Yy KXUBOTHBIX. OTIEINbI
TOJIOBHOT'O MO3ra MO3BOHOYHBIX KUBOTHBIX. Pediexc u peduiektopHas nyra. bezycioBHbie u
YCIIOBHBIE PEQIIEKCHI.

I'ymopasnibHas perynsanus U DOHIOKPUHHAs CUCTEMA )KUBOTHBIX U

yenoBeKa. JKene3pdHI0KpUHHOM CUCTEMBI M UX TOPMOHBI. JlelicTBre

TOPMOHOB. B3anMOCBs3b HEPBHOU U DHIOKPUHHOU CUCTEM.

I'nnoranamo-runogusapHas cucrema.



JlaGoparopHas pabora «M3yuenue TkaHneil pacrenuii». JlaboparopHas
pabota «M3yuyenue TkaHel )KUBOTHBIX». JlabopaTtopHas paboTa
«VM3ydyeHue opraHoB [IBETKOBOT'O PACTEHUS.

Tema 10. PazmHoOKeHUe M pa3BUTHE OPraHU3MOB

@dopMbl pa3MHOXKEHUS OPraHU3MOB: OecIioIoe (BKII0Uasi BEreTaTUBHOE) U 110J10BO€. Buib!
0ecI10J10ro pa3sMHOKEHUS: IOYKOBAHUE, CIIOPYJIALM, (pparMeHTanus, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxeHue. IlonoBble kineTku, niaum ramersl. Meio3. Cragun Menosa.
IToBenenue xpomocoMm B Menose. Kpoccunrosep. buosorndyeckuii CMbICI MeH03a U IIOJIOBOTO
npouecca. Melo3 1 ero MeCTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

IIpenzaponpimieBoe pazButue. ['ameroreHes y KUBOTHBIX. IlosoBbIE JKeme3bl.
OO0pa3zoBaHue M pa3BUTHE MOJIOBBIX KieTok. CrniepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

Omo10TBOpeHUE U 3MOPUOHATIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIJIOJOTBOPEHHUS:
Hapy)KHoOe, BHyTpeHHee. Ilaprenorenes.

WuauBuayanbHOe pa3BUTUE OPraHuW3MOB (OHTOTEHE3). OMOpHMOJIOrMS —  HayKao
pa3Butuu opraHu3moB.. Craguu 5>MOpHOTeHe3a JKMBOTHBIX (HA TMpUMEpE JIATYIIKH).
Hpobnenue. Tunel apobnenus. /Jemepmunuposannoe u HedepMUHUPOBAHHOE OpoO/ieHue.
bnacmyna, munvr 6nacmyn. OcoOeHHOCTH JpOOJEHHUs MIICKONUTAIOMMUX. 3apOo/bIIIEeBbIe
JUCTKU (racTpyisiuus). 3akiagka OpraHoB M TKaHEH M3 3apOoJbILIEBBIX JIMCTKOB. B3ammuoe
BJIMSIHME YacTell pa3BHBAOILErocs 3apojblia (3MOpHOHaIbHAs MHAYKIMS). 3aKiiajka IUlaHa
CTPOEHHUSI KMBOTHOTO KaK pPE3yJbTaT UEPApXUUECKUX B3aUMOJCHCTBUI TIeHOB. BiusHue Ha
HMOPHOHAIIBHOE Pa3BUTHUEPA3IUYHBIX (PAKTOPOB OKPYKAIOLEH CPEIbl.

Poct u pasButne xuBoTHbIX. [locTamMOpuoHaneHbl nepuoa. Ilpsmoe u Hempsimoe
pasButHe. PazButme ¢ meramopdo3om y OECHO3BOHOYHBIX M ITO3BOHOYHBIX IKHBOTHBIX.
bruonoruueckoe 3HaYeHHE MPSMOTO M HENPSIMOIO  Pa3BUTHSA, MX pPaclpOCTPaHEHHE B
npupone. Tunsl pocTta )KUBOTHBIX. DAaKTOPBI PEryIIALUN POCTa JKUBOTHBIX U yesioBeka. Ctaauu
HOCTAMOPUOHAIBHOTO Pa3BUTHA Y JKUBOTHBIX M yesioBeka. [leproabl OHTOreHe3a 4eloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrHYECKHUE TPOLECCHI.

PazmHOXkeHue u pazButue pacteHuid. 'ameropur m crnopoput. Meiio3 B KU3HEHHOM LHKJIIE
pacrenuii. OOpa3oBanue cmop B TMpolecce Meio3a. [ameroreHe3 y pacTeHUM.
OmnogoTBOpeHHE M pa3BUTHE PACTUTEIBHBIX OpPraHM3MOB. /[BOIHOE OIUIONOTBOpEHHUE Yy
I[BETKOBBIX pacTeHUH. OOpa3oBaHUE U PA3BUTHE CEMEHH.

MexaHu3Mbl peryJsiui OHTOTE€He3a y PACTEHUM U )KUBOTHBIX.

JlaGoparopHas pabota «l3yuyeHue CTPOEHHS TOJIOBBIX KJIETOK Ha TOTOBBIX

MHUKpOIpernaparax.
IIpakTuyeckas pabora «BbIgBIEHHE MPHU3HAKOB CXOJCTBA 3apOJbIIIEH MO3BOHOYHBIX
KUBOTHBIX».

.Ha6ODaTODHa}I pa60Ta ((CTpOCHI/Ie OpTraHOB Pa3MHOKCHUS BbICIINUX paCTeHHﬁ>>.

Tema 11. 'eHeTHKa — HayKa 0 HACJIEACTBEHHOCTH U H3MEHYUBOCTH OPraHU3MOB

Hctopus craHOBIEHHs W Pa3BUTHUSA TE€HETUKU Kak Hayku. Paboter I. Mennens, I'. ne
@®puza, T. Moprana. Poib oTedecTBeHHBIX Y4Y€HBIX B pa3BUTUU TeHeTukH. Paborer H.K.
Komsuora, H.M. Basunoa, A.H. benosepckoro, 1. Kapneuenko, HO.A.
Ounumuenko, H.B. Tumodeera-PecoBckoro.

OCHOBHBIE T€HETUYECKHE IIOHATHS W CHUMBOJBL. ['OMOJOrMYHBIE XPOMOCOMBI,
aJUIEJIbHBIE TE€HBI, AJIbTCPHATUBHBIC IPU3HAKW, JOMUHAHTHBIM W PEUECCUBHBIN IpPU3HAK,
TFOMO3HUI0Ta, FeTepO3UroTa, YicTas JIMHUSA, THOpU/bl, TeHOTHM, (peHOTUN. OCHOBHBIE METOMbI
TeHETUKU: THOPUAOIOTUIECKUN, ITUTOJIOTUYECKUN, MOJIEKYJIIPHO- T€HETUYECKUM.



JlabopaTopHas pabora «JIpo3oduia Kak 00bEKT FTeHETUIECKUX UCCIICTOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBbiii 3akoH MeHaenss — 3aKOH €IMHOOOpPa3Hs

ruOpuioB nepBoro nokosieHus. IIpaBuno nomuHupoBaHus. Bropoil 3akoH Mennens —

3aKOH  pacIleIuleHus Mpu3HakoB. lluTonoruyeckue OCHOBBI ~ MOHOTMOPHUAHOTO

CKpelllMBaHMdA. l'umoresa  YHCTOTBI TaMeT. AHanM3Upylollee CKpELIUBaHHUE.

IIpoMeXyTOUHBII XapakTep HACICIOBaHUS.

Pacmienienue npu3HakoB IIPU HETIOJIHOM TIOMUHUPOBAHUH.

JurnbpunHoe ckpemuBaHue. Tperudt 3akoH MeHaenss — 3aKOH HE3aBUCUMOIO
HacJIeI0BaHMsl IPU3HAKOB. LluTonornyeckre OCHOBBI JUTMOPUIHOTO CKPEIIMBAHMSL.

CueruieHHoe HacienoBanue mnpu3HakoB. Paborsr T. Moprana. CuemseHHoe
HacJICJOBAaHWE TE€HOB, HApPYLICHUE CLEIUICHUS MEXIy TIeHaMu. XpOMOCOMHas TEOpHs
HACJIEICTBEHHOCTH.

I'enernka nona. XpoMOCOMHBIH MEXaHU3M ONPEENICHUS I0J1a. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHBII M TeTepOraMeTHBIA I0J. ['eHeTnyeckass CTpyKTypa IOJOBBIX
xpomocoM. HacnenoBanne npu3HaKoB, CLEIVIEHHBIX C IIOJIOM.

I'enotun kak nenoctHas cucreMa. [lmefoTponus — MHOXECTBEHHOE JEHCTBUE IEHA.
MHOXeCTBEHHBIN ajuienu3M. B3anMoneincTBre HeayuleNbHbIX T'€HOB. KOMIUIEMEHTapHOCTD.
Onucras. [lonmumepust.

I'eHeTYeCKNT KOHTPOJIb pa3BUTUSA PACTCHHMM, >KUBOTHBIX M YEJIOBEKAa, a TaKXKeE
(U3UOJOrMUECKUX MPOLECCOB, IOBEIEHUS M KOTHUTUBHBIX (yHKIui. ['eHeTnueckue
MEXaHU3Mbl CUMOMOI€HE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH — IMapa3uT» U
«XO35IMH — MUKpOOMOMY». ['eHeTndyeckre acreKTbl KOHTPOJIS M M3MEHEHMsI HaclleZICTBEHHOU
UH(POPMALIUHU B TOKOJIEHUSX KJIETOK U OPraHU3MOB.

[IpakTnueckass pabora «M3ydyeHue pe3yiabTaTOB MOHOTHOPUIHOIO CKpELIUBAHUS y
IpO30(UIIBI».

[IpakTuueckass pabora «M3ydyeHue pe3ynbTaToB JUTHOPHIHOTO CKPEIMBAHUA Y
TIPO30(UITBD».

Tema 13. 3akoHOMEPHOCTH H3MEHYNBOCTH

B3aumoneiictBue reHotuna u cpeabl npu popmupoBaHuM (GeHoTuna. M3MeH4nBOCTH
npu3HakoB. KadecTBEHHbIE ¥  KOJMYECTBEHHBIE TPU3HAKW. BuWabl W3MEHYHMBOCTH:
HEHACJIEICTBEHHAs! U HACJIeICTBEHHA.

MoaudukarmonHas ”3MEHYUBOCTh. Posib cpepl B popMupoBaHun MOAU(PUKAITMOHHON
n3MeHUnBOCTH. Hopma peakumu mnpusHaka. BapuanuoHHBIA psiAiy BapuallMOHHAs KpuBas
(B. HWoranncen). CgoiictBa  MOAMGUKAIIMOHHOW WM3MEHYMBOCTH. | eHOTHIHUYECKast
M3MEHUYMBOCTh. (CBOHCTBA TCHOTUIMYCCKOM HM3MEHUHMBOCTH. BUIbI T'€HOTHUIIMYECKOMN
W3MEHYUBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KomOunatuBHas H”3MEHUYHNBOCTh. Mei03 U TIOJIOBOH MPOIECC — OCHOBA KOMOWHATHBHON
U3MEHUMBOCTH. Polb KOMOMHATMBHOM HM3MEHUMBOCTH B CO3JaHHU T'€HETUYECKOTO
pa3HooOpasus B mpejenax OAHOrO BUA.

MyTanroHHasi W3MEHYMBOCTh. BHIBI MyTaluid: T€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHbIE M HWHAYIUPOBAHHBIE MYyTallUH. SAE€pHBIE W LMUTOIUIA3MATHYECKHE MYTAIUU.
ComMaruueckue M MoJioBble MyTaluud. [[pUynMHBI BO3HUKHOBEHHUS MyTaluil. MyTareHsl W Ux
BIIMSIHME HA OpPraHu3Mbl. 3aKOHOMEPHOCTH MYTALlMOHHOTO Tpoliecca. 3aKOH TOMOJIOTHYECKUX
psnoB B HacneAcTBeHHOW wu3meHunBoctd (H.M. BaBunoB). BHesaepHas U3MEHYHMBOCTH U
HACJICICTBEHHOCTb.
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Onueenemuka u dNUeHOMUKA, PONb dNUSEHEMUYECKUX (QAKMOpo8 6 HACIe008aHUU U
UBMEHYUBOCMU DEHOMUNUYECKUX NPUSHAKOE Y OP2AHUIMOB.

JlaGoparopHasi pabora «MccineqoBanne 3aKOHOMEpPHOCTEH — MOIM(UKAITMOHHON
u3MeHUnBOCTH. [locTpoeHNE BapHAIIIOHHOTO Psiia M BApUALMOHHON KPUBOIN».

I[MpakTuyeckas pabora «Mytarmu y 1po30¢huiisl (Ha FOTOBBIX MUKPOITPEIIapaTax )».

Tema 14. I'eneTnka 4yejioBeka

Kapuotun dyenopexka. MexayHapoaHas MporpamMMa HCCIIEIOBaHUsA I€HOMa 4YeJIOBEKa.
Metoanl HU3Y4YEHUS T€HETHUKH 4eJI0BEKa: reHEeaIOTHYSCKHI, OJIM3HEIOBBIH,
[IUTOTCHETHYUECKHUI, MOMYJISIUUOHHO-CTATUCTUYECKU, MOJIEKYJIIPHO-TEHETUYECKU M.
CoBpeMeHHOE OTpe/IeIeHUe TeHOTUIIA: TTOJHOT€HOMHOE CEKBEHHUPOBAHUE, TEHOTUITMPOBAHUE,
B TOM umcie ¢ nmomoupio [111P-ananmu3a. HaciencrBennsle 3a00neBanms 4ejaoBeKka. | ¢HHEBIC
n XPOMOCOMHBIE 0ose3Hu YeJIOBEKa. bone3snn ¢ HaciemcTBeHHOM
MPEaPacoOKEHHOCTRI0.  3HAY€HUE  MEIUIIMHCKOM  T'€HETHUKHU B NPEAOTBpAIlCHUU U
JICYCHUH TeHETUUYECKHX 3a00JeBaHUN YesloBeKa. MeInKO- TeHETUYECKOE KOHCYJIbTUPOBAHUE.
CtBosioBbIE KJIETKU. [I0OHSATHE «T€HETUYECKOTO TPy3a». ITUUYECKUE aACTIEKThl UCCIEAOBAHUI B
00J1aCTH PeIaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (bakTopsl MMOBBIIICHHOM YyBCTBUTEIBHOCTH YJeJIoBeKaK
buznueckoMy U XUMHYECKOMY 3arps3HEHHIO OKpYyKawluel cpeabl. ['eHeTmueckas
MPEaPaCcIONIOKEHHOCTh YEIOBEKa K MaTOJOTUSIM.

[IpakTrueckas padora «CocTaBlIeHUE U aHAJIU3 POJIOCTIOBHOW.

Tema 15. Cesiekuusi OpranHu3MoB

JloMecTukanus M CceleKluMs. 3apoKIEHUE CEIEKUMU U aomecTukanuu. Yuenue H.M.
BaBunoBa o LleHTpax NpOMCXOXAEHUS W MHOrooOpasus KyJlIbTYpHBIX pacTteHuil. Poib
CEJIEKIIMM B CO3JJaHUM COPTOB pacTeHUI U mopoa KUBOTHBIX. CopT, mopoja, uTaMM. 3aKOH
TOMOJIOTUYECKUX pAIOB B HaclIeICTBEHHOMN m3menunBoct H.M. BaBuiosa, ero
3HaYeHHE JJIS CEJEKIIMOHHON paboThlI.

Mertoapl  cenekIMOHHOM  paboTel.  MckyccTBeHHBI — OTOOp:  MaccoBblif
WHAUBUAYAJIbHBIN. OJTanbl KOMOMHAIMOHHOW cenekuuu. McnblTaHue mpousBoauTenel Mo
notoMcTBy. OTOOp MO TEHOTHUITY C MOMOINBIO OLEHKU (peHOTHIIa MOTOMCTBA M OTOOp IO
TeHOTHUIly ¢ nomMompto a"anusa JJTHK.

HckyccTBEeHHBI MyTareHe3 Kak METOJ CEelIEeKIMOHHOM paboTel. PaguanuoHHBIA U
XUMHUYECKHM MyTareHe3 KakK MCTOYHUK MYTalUil y KyJIbTYpPHbIX ()OpM OpPraHU3MOB.
Hcnonp30BaHWE T€HOMHOIO pEJaKTUpPOBaHUS U MeToJoB pekoMOuHaHTHBIX JHK mis
MIOJIy4EHUS UCXOTHOTO MaTepHralIa JUisl CEJIEKIUN.

[lonyuyenne mnonurionaoB. BryTpuBumoBas rudpuauszanus. biIM3KopoACTBEHHOE
CKpellrBaHue, Win HHOpuAuHT. HepoacTBeHHOE CKpelruBaHue, Wi ayTopuauHr. ['ereposuc
u ero npuuuHbl. Mcmonb3oBanue rerepo3uca B cenekuud. OTnanéHHas TuOpuAM3aLUs.
[Tpeononenue Oecrionusi MEXBHUIOBBIX THOPHAOB. JlOCTHXKEHHS CENEKIMM pacTeHUuil u
KUBOTHBIX. «3€1EHas peGonOYUsLY.

CoxpaHeHHe U U3ydyEeHHE MeHETUYECKHX PECYPCOB KYJIbTYPHBIX PACTEHHM M HUX JUKHX
poauueit Ut co3/1aHusl HOBBIX COPTOB M THOPHUJIOB CEIbCKOXO3AUCTBEHHBIX KYJIBTYP.

JlaGoparopHast  pabora «l3yueHne  COpPTOB  KYyJbTYPHBIX  pacTeHHUH

" MOPOJ TOMAIIHUX )KUBOTHBIX).
JlabopaTopHas pabora «M3yuyeHue METOJIOB CEJIEKIINH pacTeHun».
IIpakTHueckas pabora «IpuBuBKa pacTeHumn».

Tema 16. BHoTeXHOJIOTHUA M CHHTETHYECKAA OMOJIOTHA
OOBEKTHI, UCHOJB3yeMble B OMOTEXHOJOTHH, — KJICTOYHBIC W TKAHEBBIC KYJIBTYPHI,
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MHUKPOOPraHU3Mbl, HMX XapaKTepUcTHKa. TpaaulMoHHas OHOTEXHOJIOTHs: XJeOONeueHue,
HOJy4eHHE KHUCIOMOJIOYHBIX IPOAYKTOB, BHHOJeIUE. MUKpPOOHOIOTUYECKUN CHHTES.
OOBeKThl MHKPOOMOJIOTHYECKUX TexHoJoruil. IIpou3BoACcTBO Oeiika, aMHUHOKHUCIOT H
BUTaMUHOB.

Cozpanue TEXHOJIOTMM M MHCTPYMEHTOB ILCJICHAIIPABICHHOTO HM3MEHEHMS U
KOHCTPYMPOBAaHUSI TE€HOMOB C LIEJIbI0 IIOJIyYEHHUS OpPraHU3MOB U HUX KOMIIOHEHTOB,
COJIepKAIINX HE BCTPEUAIOIIUECS B IPUPOEC OMOCHHTETHUECKUE TTYTH.

Knerounas nHxeHepus. MeTonbl KyJbTypbl KIETOK U TKAHEH PACTCHUM M KUBOTHBIX.
Kpunobanku. Comarndeckass ruOpuan3anus U coMatudeckuid smOpuorenes. Mcmonb3oBanue
ralyiouIoB B CEJNEKUUM pacTeHHH. VCKycCTBEHHOE OILIONOTBOpeHUE. PekoHcTpyKuus
AWLEKJIETOK ¥ KIOHUPOBAaHUE )KMBOTHBIX. MeTO/ TpaHCIUIAHTALUU sIIEp KIIETOK.

XpOMOCOMHAsI ¥ TeHHasl MHKeHEepHUs. MICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYMPOBAHUE
pexkomOuHaHTHBIX JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHKEHUS U TTEPCIIEKTUBBI
XPOMOCOMHOM M T€HHOM HMH)KEHEpUH. ODKOJOTHMUECKHME M ATHYECKHE NpoOIeMbl T€HHOMN
WUHXEHEPUU.

Meauuunckue OuorexHonoruu. IloctreHomuass uudposas MemunuHa. [ILP-
IUarHoCcTHKa. MeTa0oJIOMHBIN aHaNN3, TEHOUEGHTPUIECKUN aHAIM3 MPOTeoMa YeJIOBEKa JUIs
OLICHKH COCTOSIHMS €r0 340poBbsi. Mcrnonab30BaHUE CTBOJOBBIX KJIETOK. TaprerHas Tepanus
paka. 3D-Omoumxenepuss nans pa3paboTku (GyHIAMEHTAIBHBIX OCHOB METUIIMHCKUX
TEXHOJIOTMM, CO3/1aHHsI KOMIUIEKCHBIX TKAHEW COYETAHUEM TEXHOJIOTUH TPEXMEPHOIO
O6uonpuHTHHra U cKkadoIAUHTa I PeLIeHNs 3a]a4 IePCOHATU3UPOBAHHON MEAULIUHBI.

Co3naHue BEKTOPHBIX BaKLMH C LEIbI0 OOecredyeHus KOMOMHUPOBAHHOW 3alUTHI OT
B030yauteneit OPBU, ycTaHOBIeHHE MOJNEKYISIPHBIX MeXaHU3MOB (yHKIoHupoBanus PHK-
COJIeprKallX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OMAacHbIe 3a00JI€BaHUsI YEIOBEKA U dKUBOTHBIX.

JlaGoparopHas pabota «/3yueHne 00beKTOB OMOTEXHOIOTHMY.

[IpakTuueckas pabota «IlomyuyeHne MOJIOUHOKHUCIBIX TPOTYKTOBY.

11 KJIACC

Tema 1. 3apokaeHue u pa3BUTHE 3BOJTIOLMOHHBIX NMPeICTABJICHUNH B OHOJI0THH

OpomonuonHas teopus Y. JlapsuHa. [Ipeanochuiki BO3HUKHOBEHUS JapBUHHU3MA.
JKu3Hb n HayuyHas aestenbHOCTh Y. J[apBHHA.

JBwxyue cuibl 3Bostound BUAOoB 1o Y. JlapBUHY (BbICOKas HWHTEHCHUBHOCTh
Pa3MHOXXEHHSI OpPraHHW3MOB, HACJEACTBEHHAas HW3MEHYMBOCTh, OOppOa 3a CylleCcTBOBaHHUE,
€CTECTBEHHBIN U NCKYCCTBEHHBIH OTOOD).

Odopmnenne cunrerndyeckoid Teopun osBomounn (CTD). HeltpanbHas Teopus
sBosod. CoBpeMeHHasl HBOJIIOLIMOHHAS OHOJOrHs. 3HAYEHUE HBOJIIOLMOHHOW TEOpHUH B
(opMHpPOBAHNUHU €CTECTBEHHO-HAYUYHOW KapTUHBI MUDA.

Tema 2. MUKpPO3BOIIOLMSA U €€ pe3y/IbTaThl

[Momymsiumst kak syneMeHTapHas eAuHULA 3BOTIONUH. COBpEMEHHbIE METObl OLIEHKU
TEHETUYECKOTO pa3Hoo0pa3us U CTPYKTYphl monyisiuil. MismMeHenne reHoQoHIa NOMyIsun
KaK 2JIEMEHTapHOE 3BOJIOLMOHHOE SIBJIEHHE. 3aKOH TeHeTu4ecKkoro paBHoBecus Jx. Xapnwu,
B. Baiin6epra.

DOnemeHTapHble (AKTOPHI (IBMXKYIIME CHUJIbI) 3BOJIOUUU. MyTallMOHHBIA mpoIEcC.
Komb6unaruBHast mu3amMeH4nBoCTh. [[peii reHoB — ciayuaiiHble HEHAIlpaBJICHHbIE W3MEHEHUS
4acTOT ajyuiesied B momymsiusax. Jddext ocHoBatens. Murparuu. M3omsmus momyssimii:
reorpaduueckas (IpocTpaHCTBEHHAs ), OnooruyecKas (penpoaIyKTHBHAS).
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EcrecTBeHHbIli 0TOOp — Hampaisiomuil (akrop 3Bomonuu. PopMbI €CTECTBEHHOTO
oTOOpa: IBIKYIIMKA, CTAaOMIIM3UPYIOMINUNA, pa3phiBalOMMK (Au3pynTUBHBIN). [lomoBo#t oTOOD.
Bo3HMKHOBEHME U HBOJIIOLIMS COLIMATIBHOTO MTOBEACHUS ’KUBOTHBIX.

[TprcnocoOIeHHOCTh  OPraHM3MOB  KakK  pe3yjabTaT MHUKPOAIBOJIONMH. BO3HHKHOBEHHE
npucrnocoOieHnii 'y  opraHu3moB.  Apomopdo3sl ¥ uauoagantauud. [Ipumepsr
MPUCTIOCOOJICHU y OpraHu3MoB: Mopdosioruyeckue, (U3MOJOTHYecKre, OHOXMUMHUYECKUE,
MOBE/ICHYECKUE. OTHOCUTENBHOCTh IPUCTIOCOOTICHHOCTH OpTaHHU3MOB.
Bun, ero kputepunm u CTpykTypa. BumooOpa3oBaHue Kak pe3ylbTaT MHUKPO3BOJIOLHUU.
Wzomsiust — kimroueBoit ¢aktop BupooOpazoBaHus. Ilytm u cmocoObl BHI00Opa3oBaHMUS:
ajuronatpuieckoe (reorpaduyueckoe), CHUMIATPUYECKOE (SKOJOTHUYECKOE), «MTHOBEHHOE)»
(monummonauzauus, rudpuauzanus). JIuTeIbHOCTh 3BOTIOIUOHHBIX TPOLECCOB.

Mexanu3mbl GOpMUPOBAHUS OHOJIOTHYECKOT0 pa3HOO0pa3usl.

Ponp »BomonMoHHOW OuWonornu B pa3paboTKe HAYYHBIX METOJIOB COXpPaHEHHS
O6ropa3zHooOpazus. MHUKPOIBOIIONMS U KOIBOJIOIUS MapasUTOB M MX X035€B. MeXaHHU3MbI
(GhOpMUPOBAHUS YCTOWIMBOCTH K aHTHOMOTHKAM M CTIOCOOBI OOPHOBI C HEH.

JlaGoparopHas paboTa «BbIsBiIeHNEe N3MEHYHUBOCTH Y 0COOEH OJTHOTO BUIA.

JlaGoparopHasi pabora «[IpucmocoOneHusi OpraHu3MOB ¥ WX OTHOCHTENbHAs
EJIeCO00Pa3HOCThY.

Jlaboparopnas padora «CpaBHEHKUE BUIOB 10 MOP(DOIOrHYECKOMY KPUTEPUION.

Tema 3. Makpo3BoJIIOLHS U €€ pe3yJbTaThl
Meroasl u3ydeHHs MakpodBoJonuH. [lameoHTOMOTMYECKHME METOAbl HW3Yy4YeHUs
sBomonun. [lepexonnsie popmbl 1 PrIIOreHETUYECKUE PSAIbI OPTraHU3MOB.
buoreorpaduueckue metonsl uzydeHus sBomonuu. CpaBHeHue Giopsl U (dayHbI
MaTepUKOB U OCTpOBOB. broreorpaduueckue odnactu 3emian. BUabI-DHAEMUKA U PETUKTHI.

DOMOpHOJIOTHYECKHE W CPaBHUTEIHLHO-MOP(HOIOTHYECKHE METOAbl H3Y4YEHHUS HSBOJIOINH.
I'eneTHueckye MeXaHU3MEI SBOJIOIIMHU OHTOI'€HE3a U IOABJICHUS 3BOJHOIHUOHHBIX HOBIIICCTB.
['oMomornyHble W aHAJOTHYHBIE OpraHbl. PymuMeHTapHble OpraHbl W aTaBU3MBI.
MOJ'IGKy.]'IprHO-FGHGTI/I‘-IGCKI/IC, ONOXUMHYECKUE u MaTEeMaTU4YCCKUEC
METOJI M3y4eHHUs 3BOJIONUU. ['oMonornynbsie reHbl. COBpeMEHHBIE METOJbI TOCTPOCHUS
(bUITOTeHETUYECKUX JIEPEBHEB.

XpOMOCOMHBIC MyTallyuy U 5BOJTIOHUA TCHOMOB.

O6mme 3akoHoMepHOCTH (TpaBWia) dBodonuH. HeoOpaTuMocTh  IBOIOIUH.
AnanTuBHas paguaiys. HepaBHOMEpHOCTh TEMIIOB SBOIIOIUH.

Tema 4. IIponcxo:kaeHue U pa3BuTHE KU3HU Ha 3emiie

Hayunble rumote3sl MPOUCXOXKIACHHS >KU3HH Ha 3emie. AOuOreHe3 W MaHCIEepMUs.
JloHay4dHbIe MpEACTaBICHUS O 3apOKICHUM XU3HU (KpealnnoHu3M). ['umoTe3a mocTosHHOTO
caMO03apoKJIeHUusl *Ku3HU U e€ ompoBepxeHue onbitamu . Peawu, JI. Cnamnanuanw, JI.
[Tacrepa. [IpoucxoxxneHne »KU3HU U aCTPOOUOIIOTHSI.

OcHOBHBIE dTambl HEOPraHWYECKOW HBoMONMU. [lmaHetapnas (reosiormueckas)
IBONIONMA. XUMHUYECKas DJBOJIONUS. AOWOTCHHBIA CHHTE3 OPTraHWMYEeCKUX BEIIECTB W3
Heoprannuecknx. Ombir C. Mwumnepa wu [. IOpu. OOpazoBaHue MOJIMMEPOB W3
moHoMepoB. KoamepBarnas rumote3a AWM. OnapuHa, rumote3a MepBUYHOTO OynpoHa JIXK.
XonaeitHa, renetTudeckas runote3a I'. Mémnepa. Puboszumer (T. Yek) u runoresa
«wvupa PHK» V. T'unbepra. ®@opmupoBanue MeMOpaH ¥ BO3HMKHOBEHHE IPOTOKIIETKH.

Ucropus 3emnu u Meroasl €€ u3yueHus. Vckomaemble OpraHUYECKHE OCTATKHU.
['eoxpononoruss u €€ wMeroasl. OTHOCUTENbHAsE W  aOCONIOTHAs TE€OXPOHOJOTHS.
['eoxpoHonoOrnyeckas mkaia: S0Hbl, 3pbl, IEPUOIBL, SIIOXHU.
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Hauanpenbie 3Tansl opraHndeckoi 3Boyonnd. [10sBIEHHE U 3BOJIIOLMS NIEPBBIX KIIETOK.
Opomrorus Meradonu3Ma. Bo3HHKHOBEeHHE MepBbIX 3kocucTeM. COBpEeMEHHBIE MUKPOOHBIE
OMOIUIEHKM Kak aHajor nepBbiXx Ha 3emse cooOmectB. CtpomaTtonuthl. I[IpokapuoTsl u
JYKapUOTHI.

[TpoucxoxaeHue sykaproT (CUMOUOTEeHE3). DBOJIOIIMOHHOE MPOUCXOKICHUE BUPYCOB.
[IpoucxoxaeHMEe MHOTOKJIETOYHBIX OpPraHW3MOB. BO3HUKHOBEHHE OCHOBHBIX TPYIII
MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATallbl BOJIIOLMU BhICIIMX pacTeHUi. OCHOBHbIE apoMop(03bl pacTEHHI.
Beixon pacrenust Ha cymy. IlosBiieHHE CHOPOBBIX PAacTEHUM M 3aBOCBAaHUE UMHU CYIIU.

CemMeHHBIE pacTeHus. [Tpoucxoxnaenue [[BETKOBBIX pacTeHHiA.
OcCHOBHBIC dTambl HBOJIONHUH JKUBOTHOTO Mmupa. OCHOBHBIE apoMOp(}O3bl KHBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — IIOSIBJIGHHE COBPEMEHHBIX THUIIOB. IlepBbie

XOpAOBbIE )KUBOTHBIE. JKU3HB B BOZIe. DBOJIOLUS MO3BOHOYHBIX. [Iporcxoxaenue ampuouii u
pentunuii. [Ipoucxoxkaenue miexkonuTaromux U ntuil. [IpuHnun kmoueBoro apomopdosa.
OcBoeHne 0eCr03BOHOYHBIMU U TIO3BOHOYHBIMU )KUBOTHBIMH CYIIIH.

Pa3Butne xu3HM Ha 3emiie MO 3paM U IEepHoJaM: apxel, MpPOoTepo30H, Maneo3oH,
Me3030H, KaiiHo30i. OOmas XapakTepUCTHKa KIuMaTa M TeOJIOTUYECKUX MPOIIECCOB.
[TosiBneHME 1 paclBET XapaKTEPHBIX OPraHU3MOB. YTJI€00pa30oBaHUE: €0 YCIOBUS U BIMSIHUE
Ha Ta30BbIi cocTaB aTMOC(hEphL.

MaccoBble BEIMHUPAHUS — SKOJIOTHUECKUE KPU3UCHI Mpouuioro. [Ipuuunel u creacTBus
MaccoOBbIX BbIMUpaHUW. COBpEMEHHBIN 3KOJOTHYECKHI KpU3HUC, ero ocodenHoctu. [Ipobnema
coxpaHeHUs OnopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cuCTeMa OpraHudecKoro Mupa. [IpuHIUIb! KiaccuuKaun OpraHu3MOB.
OcCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB.

BupryansHas snaboparopHas pabora «MogenupoBanue onbiToB Mumnepa—tOpu mo
M3Y4YEHUI0 a0MOTE€HHOTO CHHTE3a OPraHUYECKUX COCTMHEHUI B IEPBUYHOM aTMocheper.

JlaGoparopHas pabora «M3ydyeHHe M ONMCAHHE HCKOMAEMbIX OCTaTKOB JIPEBHHUX
OpPTaHU3MOBY.
[TpakTrdeckas pabota «M3yyeHre ocoOeHHOCTEN CTPOSHUS PACTEHUI pPa3HBIX OTAETIOBY.
[Ipaktrueckas padota «3ydeHre 0coOOEHHOCTEH CTPOCHUS TTO3BOHOYHBIX )KHBOTHBIX Y.

Tema 5. IIpoucxoxkaeHne 4eJa0BeKa — AaHTPONOTeHe3

Paznens! u 3a1aun aHTpOnonoruu. MeTo1bl aHTPOIOJIOTHH.

CraHOoBJIEHHE TPEJCTABICHUN O MPOMCXOXKIECHUHN YellOBeKa. Penmuruo3Hble BO33pPEHHUSL.
CoBpeMeHHbIE HAYYHbBIE TEOPHH.

CXOACTBO dUenoBeKa C JKUBOTHBIMH. CHCTEMaTHUECKOE TMOJIOKEHHE YeJIOBEKa.
CBUJIETEICTBA CXOJICTBA YEJIOBEKAa C JKWBOTHBIMH: CPaBHUTEIBHO-MOPQOJIOTHICCKHUE,
AMOpHOTIOTHYECKHE, (PU3NOTIOTO-ONOXUMUYECKHEe, ToBeAeHYeCKne. OTau4us dYeloBeKa OT
KHUBOTHBIX. [IpSIMOX0KICHIE I KOMILJICKC CBSI3aHHBIX C HUM IMPU3HAKOB. Pa3BUTHE TOIIOBHOTO
MO3Ta U BTOPO CUTHAJILHON CUCTEMBI.

JBwxyue cuibl ((akTopbl) aHTPONOreHe3a: OWOJOTHYECKUE, COLUAIbHBIE.
CooTHoleHrne OMOJIOTHYECKUX U COIMAIBHBIX (PaKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE  CTaguu  aHTpororeHe3a. PaHHHMe  yenoBekooOpa3Hble  00E3bSHBI
(TPOKOHCYINBI) U paHHHE MOHTUIBI — OOIINE MPEIKHU YeIOBEKOOOpa3HBIX 00E3bsSH U JIOACH.
ABCTpPaJIONUTEKN — JBYHOTHE NpeAKu Joaei. YUenoBek yMenblid, MEPBbIE HM3TOTOBIICHUS
opynuii Tpyna. YemoBek NpsSMOXOASIIMNA WM TEPBBI BBIXOJ JIOACH 3a mpenenbl AGpuky.
YenoBek reinensOeprckuii — oOWmIM TMpeaoK HEaHAEPTATbCKOTO YeJOBEKa M uelloBeKa
pasyMHOro. YenoBeK HEaHAEPTAIbCKMNA KakK BHUJI JIOJECH XOJOJHOro Kiaumara. YeioBek
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pasyMHBIi COBPEMEHHOIO THINA, JEHUCOBCKMHM UEIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenamu Adpuxu. [laneoreneTnka u najaeoreHOMHKA.

DOBOJIIOLIUS COBPEMEHHOr0 yesloBeka. EcTecTBeHHBIN 0TOOp B MOMYISLMAX 4YEIOBEKa.
MyTtauuonHsli nponecc U nonuMopdusM. [lomynaunonssie BoIHbI, Apeii) reHoB, MUTparys
U «OQEeKT OCHOBATENS» B MOMYJISAIMIX COBPEMEHHOT'O YEIOBEKA.

Yenoeueckue pacsl. [lonarue o pace. bonbiime pachl: eBponeouHas (eBpasuiickas),
aBCTpaJIO-HErpoUIHasl (9KBATOpUANIbHAS), MOHIOJIOMIHAs (a3MaTCKO- aMepHuKaHcKast). Bpems
U IYTH pacceleHus deloBeKka Mo IulaHere. EnumHCTBO denoBedeckux pac. Hayunas
HECOCTOSTENILHOCTh  pacu3Ma. lIpucnocoOiieHHOCTh uelloBeKa K  Pa3sHbIM  YCIOBHSAM
OKpy»Karollel cpensl. BiausHue reorpaduueckoit cpeasl u apeiida reHoB Ha MOP(HOJIOTUIO U
(U3UOIIOTHIO YeTIOBEKa.

MeXIUCIUTUIMHAPHBIE METOAbl B (U3MUYECKON (OMOJIOTHYeCKOi) aHTPOIOJIOTHH.
OBOJIIOLIMOHHAS ~ AHTPONOJOIMsT W MAJEOAHTPONOJOIMsSl  YEJIOBEYECKMX  MOMYJIALUH.
buoconuansHble  McciaenoBaHMA — NPUPOJBl  YeloBeka. VcciemoBaHHE — KO3BOJIIOLUU
OMOJIOTMYECKOI0 U COLIMATBHOTO B YEJIOBEKE.

JlaGoparopHas pabota «M3ydyeHue OCOOEHHOCTEH CTPOEHMsI CKelleTa YeJIOBeKa,
CBSI3aHHBIX C MPAMOXOXKACHUEM.

[IpakTuueckas pabota «M3ydueHne 3K0JOrHYeCKUX aAanTalui YeloBeKay.

Tema 6. Dkojiorusi — HayKa 0 B3aMMOOTHOLIEHHUSIX OPTraHU3MOB M HA/I0PraHU3MEHHBIX
CHCTEM C OKpY Kaulei cpeaoi

3apoxkaeHue u pazputue skonorun B Tpyaax A. ['ymGompara, K.®. Pymwe, H.A.
CesepuoBa, J. I'ekkens, A. Tencnu, B.H. CykauéBa. Pazgensl u 3amaum skonoruu. CBs3b
3KOJIOTUU C JPYTUMHU HAyKaMH.

Mertoab! skonoruu. [ToneBrie HAOMIOACHNA. DKCIEPUMEHTHI B SKOJIOTHH: PUPOIHBIE U
naboparopHble. MoienpoBaHue B 3KOJIOTMH. MOHUTOPUHT OKpY’Karolel cpebl: IOKaIbHbIH,
pPErHOHANIBHBIN U TJIOO0ATBHBIN.

3HavYeHUE HKOJIOTUYECKUX 3HAHUUM IS YeJIOBEKAa. DKOJIOTHUYECKOE MHUPOBO33PEHUE KaK
OCHOBa CBsi3el 4enoBeuecTBa ¢ npupoaoi. dopmupoBaHUE SKOJOTMUECKOW KYJIbTYpPhl U
HKOJOTUYECKON IPAaMOTHOCTH HACEJICHHUS.

JlaGopartopHas paboTa «/3ydueHne MeTo10B 3KOTOTUYECKUX UCCIIECIOBAHUI.

Tema 7. Opranusmsl 1 cpea 0OMTAHUA

Okonorndyeckue (akTOpbl W 3aKOHOMEpPHOCTH uX jeictBus. Kiaccuduxanms
HKOJIOTHUECKUX  (PAKTOpOB: abMOTHUecKue, OuoThdeckue, aHTpornoreHHsle. OOmme
3aKOHOMEPHOCTH  JIEHCTBUS  dKojormueckux  QakropoB. IlpaBuno  munHumyma (K.
[npenrens, 10. JInbux). TonepaHTHOCTH. DBpHOUOHTHBIE I CTECHOOMOHTHBIC OPTaHU3MBI.

Abuotnyeckue Qaktopel. CBeT Kak »3Kojorudeckuit daxrop. JleiicTBue pasHBIX
YY4aCTKOB COJIHEYHOTO CIIEKTpa Ha OpraHu3Mbl. ODKOJOTWYECKHE TpYMHIbl pPacTeHUH U
YKUBOTHBIX 110 OTHOUIEHMIO K cBeTy. CUTHaNIbHAs poib cBeTa. DOTONEPHON3M.

Temneparypa kak sKojorudeckuii ¢akrop. JlelicTBue Temmeparypsl Ha OpPTaHH3MBI.
[ToMKMIOTEpMHBIE M TOMOMOTEPMHBIE OPraHU3MBbl. OBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBI.

BiaxxHocTh Kak 3KOJIOTHYECKUI dakrop. [TpucnocoOnenus pacTeHnil K
noJ/iep)kaHulo0 BoJgHOro OanaHnca. Kiaccudukanus pacTeHH MO OTHOIIEHHIO K BOJE.
[TpucnocoOieHus ’KMBOTHBIX K U3MEHEHHIO BOJHOTO PEXKHUMA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, IMOYBEHHAs, TTyOMHHAs
NOJNOYBEHHAs!, BHYTpHOpPraHu3MeHHass. PHU3HMKO-XMMUYECKHEe OCOOECHHOCTH cpell OOUTaHUs
opranu3MoB. [IprcrnocobneHust OpraHu3MOB K KH3HH B Pa3HBIX Cpeax.

buonoruueckue purmbl. BHemHue u BHyTpeHHUE puTMbL. CyTOYHBIE M TOJHWYHBIE
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puTMBL. [Iprcnoco61eHHOCTh OpraHM3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUM JKU3HH.

Kusznennsie ¢popmbl opranuzmoB. [lonsrue o xuzHeHHon (opme. JKuzHeHHbIe HOPMBI
pacTeHuii: JepeBbs, KYCTApPHUKHU, KYCTAPHUYKH, MHOTOJICTHUE TPAaBbI, OJHOJICTHUE TPABHI.
JKuznennbie (HOpPMBI JKMBOTHBIX: THAPOOHMOHTHI, T'€OOMOHTHI, a3pOOMOHTHI. OCOOCHHOCTH
CTpOeHHS U 00pa3a KU3HU.

buotnueckne ¢akropbl. Buabpl OHMOTHYECKHMX B3aWMOJCWUCTBUN: KOHKYPCHIIHS,
XUIIHUYECTBO, cUMOMO3 U ero ¢opmbel. [lapasutusm, Koomepamus, MyTyalu3M,
KOMMEHCAJIM3M (KBapTHPAHTCTBO, HaxjeOHuM4ecTBO). Herpoduueckue B3aumMonencTBus
(Tonmuueckue, ¢opudeckue, Qpadbpuueckue). 3HaAUCHHE OMOTHYECKHX B3aMMOJCHCTBHM IS
CYIIIECTBOBAHUS OPTaHU3MOB B cpenie oOuTanus. [[puHIUTT KOHKYPEHTHOTO HCKITFOUEHUSI.

JlaGoparopHas paboTa «BeIsiBIeHHE TPUCITOCOOICHHUI OPraHU3MOB K BIMSIHUIOCBETAY.

JlaGoparopHasi paboTta «BbigBIeHHE TPUCHOCOOICHUH OPraHU3MOB K BIHSHHUIO
TEMIEPATYPbI».

JlaGoparopHas paboTa «AHaTOMHYECKHE OCOOCHHOCTH PACTEHHUW U3 Pa3HBIX MECT
oOUTaAHUSY.

Tema 8. Dko0rust BUA0B ¥ MOMY A Ui

DKOJIOTHYECKHE XapaKTepUCTUKH nomymsuuu. [lomynsnus kak Ouosoruueckas
cucreMa. Poiib HEOAHOPOAHOCTU Cpelibl, (Pu3nueckux O0apbepoB M OCOOCHHOCTEW OMOJIOTHH
BUJIOB B (JOPMUPOBAHUHU MIPOCTPAHCTBEHHOW CTPYKTYPHI MOMYJIsIiii. OCHOBHBIC MTOKA3aTEIH
MOMYJISIUUNA: YUCICHHOCTh, IJIOTHOCTh, BO3pAacTHAs M IOJOBas CTPYKTYpa, POKIAEMOCTh,
MPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALIHSL.

DKoJiornueckas CTpykrypa nomyiasuuu. OleHKa YUCIEHHOCTH Monyiauuu. JluHamuka
nonyasiuuu M e€ peryisiusa. buortnueckuil morteHuman nonyisuud. MoxaenupoBaHue
JUHaMUKU monyssiuu. KpuBbeie pocTra 4YHMCIEHHOCTH nomyisiuu. KpuBble BbDKUBaHUS.
Perynsitiust 9MCIIEHHOCTH TOMYJALMN: POJb (PAKTOPOB, 3aBUCANIMX M HE 3aBUCAIIUX OT
IUIOTHOCTH. DKoJIoTnYeckue crpateruu BuaoB (r- u K-ctparerun).

[TonsitTue 06 skonormyeckoi Humie Buaa. MectooOutanue. MHoOromepHas Mozeb
skosiornyeckor Humm k.M. Xarunncona. Pazmepsl skosornyeckor HumM. [loreHnmanbHas
U peain30BaHHas HUIIIU.

Bun xak cucrema nonyssinuid. Apeasnsl BUIOB. BUIBI M MX )KM3HEHHBIE CTPATETUN.
DKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEACHUS M MUIPALMM KUBOTHBIX. buosiornueckue HHBa3UU
Yy>KEPOJIHBIX BUIOB.

JlaGoparopHas padota «IIpucrnocodneHust ceMsH pacTeHUI K pacCeICHHUION.

Tema 9. Dkosorus cood1eCTB. IKOJIOTHYECKHE CUCTEMBI.

CoolniectBa opraHu3MoB. buoiieno3 u ero crpykrypa. CBsi3u MexX]y OpraHu3Mamu B
OuorieHo3e.

Okocuctema kak oOTkpbITas cuctema (A./x. Tencnu). DyHKIMOHATBHBIE OIOKU
OpPTaHU3MOB B DKOCHCTEME: MPOAYIEHThI, KOHCYMEHTHI, peAyleHThl. Tpodudeckre ypoBHHU.
Tpoduyeckue 1enu u ceTu. AOuoTHMdeckwe ONMOKM dKocucTteM. [louBBI W WIBI B
sKocucTeMax. KpyroBopoT BemecTB U MOTOK YPHEPTUU B YKOCHUCTEME.

OCHOBHBIE TIOKa3aTeJIM JKOCUCTEMBI. bumomMacca u TpOAYKIHUA. DKOJIOTHYECKHUE
MAPaMUJIBI Yrcesl, OMOMacChl M DHEPTHUH.

Junamuxa  sxocucmem.  Kamacmpoguueckue — nepecmpoiuixu. Dnykmyayuu.
HampaBrieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CYKIECCHH. [lepBUYHBIE W BTOPUYHBIC
CYKLIECCUM W WX NPUYUHBI. AHTPOINOreHHBbIE BO3JIEUCTBHS Ha cykueccuu. KimMakcHoe
coobmecTBo. bropasHooOpa3ue U MOTHOTAa KPYroBOPOTa BEIIECTB — OCHOBA YCTONYHMBOCTH
COOOIIIECTB.
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IIpupoaHble 3KOCUCTEMBL. JKocucmembl 03€p U pex. IKocucmemvbl Mopell U OKeaHo8.
Ixocucmemvl MYHOp, n1ecos, cmenelt, NYCMbIHb.
AHTpPOIIOTEHHBIE ~ JKOCUCTEMBI.  ArposkocucreMa. ArpoueHo3. Pasmuuus — Mmexny
AQHTPOIIOI€HHBIMU U PUPOIHBIMU SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypbOoskocuctem. ['opoackas ¢iaopa u
¢dayna. CuHaHTpOIM3aNUs ropojackor (ayHbl. bruonornueckoe u XO03sHWCTBEHHOE 3HAYCHUE
arpo3KoCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEpPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aUMOJACWCTBUNA  OpPraHU3MOB B
aKocucTteMax. Ponb kackaonozo s¢gexma u 6ud08-30ugpuxamopos (Kirouesvix 6udos) 6
@yHrkyuonuposanuu skocucmem. llepeHoC »dHEPrum ¢ BELIECTB MEXKIY CMEXKHBIMU
DKOCUCTEMaMH. YCTOMYMBOCTb OpPraHU3MOB, IONYJSIIMM M 3KOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX U AHTPONIOT€HHBIX BO3AEHCTBUM.

Mexanusmbl  8030eliicmeus  3aepsA3HEHUll  PA3HLIX MUNO08 HA  CYOOPSAHUBMEHHOM,
OP2aAHUBMEHHOM, HNONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOJOSUYECKO20
HOPpMUPOBAHUS AHMPONO2EHHO20 8030eticmaus. MeTo10I0risl MOHUTOPUHTA €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX IKOCUCTEM.

Ipaxmuueckas paboma «VI3ydeHnuve u onrucanue ypoosIKOCUCTEMBI».

Jlabopamopnas paboma «3yuenune pazHooOpa3us MEJIKUX MOYBEHHBIX YICHHUCTOHOTHX
B Pa3HBIX 3KOCUCTEMAX).

Tema 10. buocdepa — rinodajabHasi IKOCHCTEMA

buocgepa — obmernanerapHas o0osouka 3eMiu, /i€ CYLIECTBYET WM CYIIECTBOBaja
)u3Hb. Pazputne npeacrasieHuit o bnocdepe B Tpynax J. 3tocca. Yuenue B.U. BepHaackoro
o 6uocdepe. O6mactu 6uocheps! u e€ cocras. JKuBoeBeriecTBo OHOCHeEpsl U ero PyHKIHH.

3aKOHOMEPHOCTH  cylecTBoBaHus ~ Ouocgepsl. OcoOeHHocTH — Omocepbl  Kak
rio0anbHOM 3kocucTeMsl. JluHaMuueckoe paBHoBecue B 6nocgepe. KpyroBopoTsl BelecTs u
OnoreoxumMuueckue UUKIbl (yriiepoja, as3ora). PuUTMHUYHOCTHL siBIeHUN B Ouocdepe.
3onanbHOCTh OMocdepsnl. [lonsTue o 6umome. OCHOBHBIE OMOMBI CYIIIN: TYHJIpa, XBOMHBIE Jieca,
CMEIlIaHHble M IIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHBI, MYCTHIHH, TPONUYECKHE Jieca,
BBICOKOTOpbsl. Kinmar, pacTuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIH.

CtpykTypa M (YHKIOUS SKMBBIX CHCTEM, OLIEHKa HX PECYpCHOro IOTEHLUala Hu
O6rochepHbIX QYHKIMM.

Tema 11. YennoBek u okpy:kaiomas cpeaa

DKoJIoTHYecKHe KpU3UChl M WX NpUYMHBL. BosneiictBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HeHHe BogHOW cpeabl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymienne mousel. OXpaHa MOYBEHHBIX pecypcoB. Mi3MeHeHne Kirmmara.

AHTpPONIOT€HHOE BO3JCWCTBUE HA PpACTUTEIbHBII M KUBOTHBIM Mup. OxpaHa
PaCTUTENHLHOTO U JKUBOTHOTO MUpa. OCHOBHBIE MPUHIIMITBI OXPaHBI MPUPObl. KpacHBIEKHUTH.
Oco60 oxpansiembie ipupoabie Tepputopun (OOIIT). Borannueckue caapl ¥ 300J0TUUECKHE
MapKH.

OCHOBHBIE  TPUHIUIBI  YCTOHYMBOTO  PA3BUTHS  YEJIOBEYECTBA W MPHPOIBL
ParnmonanbHOe MPUPOJIOIONB30BAaHUE M COXPAHEHUE OMOJIOrMYECKOro pa3sHOooOpa3us 3eMIIH.
OOme  3aKOHOMEPHOCTH  IJIOOAJIbHBIX ~ JKOJIOTMYECKMX  KpusucoB.  OcoOeHHOCTH
COBPEMEHHOTO KPU3HUCA U €T0 BEPOSTHBIE TIOCIIEACTBHUSI.

Pa3Butue MeTo/10B MOHUTOPUHTA PA3BUTHUS ONACHBIX TEXHOTEHHBIX MPOIIECCOB.

TeMaTHuyecKoe IIAHMPOBaAHUE
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10 kaace

Ne | Tema KoanuectBo 4acoB

1 Beenenue 3

2 61
Pa3nen |. buonornyeckue cucTeMsbl: KJI€TKa, OpraHU3M.

21 XHWMHUYECKUI COCTAB KJIETKHU. 19

2.2 | CrpyktypHO - (yHKIHMOHAJIbHAs OpraHU3alMs KJIETOK | 8
9YKapuOT U MPOKAPHUOT.

2.3 | OGecrieueHre KICTOK SHEPTHUECH. 8

2.4 | HacnenctBennass wHpopmaruss W ee peanms3anus B | 12
KIICTKE.

2.5 | UaauBuagyansHOE pa3BUTHE u pasmHoxxeHue | 14
OpPraHU3MOB

3 Paznen . OcHoOBHBIE 3aKOHOMEPHOCTH | 5
HACJICJICTBEHHOCTH U U3MCHUHUBOCTH

3.1 | OcHoBHBIE 3aKOHOMEPHOCTH sBneHni | 12
HACJICJICTBEHHOCTH

3.2 | OcHOBHBIE 3aKOHOMEPHOCTH SIBIICHHH W3MEHYHBOCTH 8

3.3 | ['eHeTnyeckne OCHOBBI MHIMBUAYAIILHOTO PA3BUTHUS 5

3.4 | 'eneruka yenoBeka 6
Peseps 7
Hroro 1024aca

11 kaacc

Ne | Tema KoJunuecTBo 4acoB

1 Baenenue. 2

2 Paznen |ll. DBomtonus opranmueckoro Mmupa 60

2.1 | BOo3HUKHOBEHHE U pPa3BUTHE YBOJIOIMOHHON Ononorun | 8

2.2 | MexaHHU3MBI SBOJIIOLINH 24

2.3 | Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3emiie 10

2.4 | BO3HUKHOBEHUE " pa3BHUTHE yeroBeka — | 9
aHTPOTIOTEHE3

2.5 | Cenexiust 1 OMOTEXHOJIOTHUS 9

3 Pasznen IV. Opranu3Mel B 9KOJOTHYECKHX CUCTEMaX. 30

3.1 | Opranu3msbl U OKpYyXKarolas cpena. 10

3.2 | CoobmiecTBa M SKOCHCTEMBI 11

3.3 | buocgepa 6

3.4 | buonorudeckne OCHOBBI OXPaHbI IIPUPOJIHL. 3
Peseps 10
Hroro 1024aca
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