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CocragiieHa B COOTBETCTBHH ¢ (henepanbHOi pabodeii mporpammoii _buosorus (yriy0JieHHbIi YPDOBEHB)

YyeOHUKU:

* buonorus. 10 knacc. [Taceunuk B.B., Kamenckuii A.A., Py6uoB A.M. u ap.; [lox penakuueit [laceunuka

B.B. Axmmmonepnoe obmiectBo «M3marensetBo «lIpocBemnienney

* buonorus. 11 knacc. [laceunnk B.B., Kamenckuit A.A., Py6rios A.M. u np.; [lox penakiueit [laceunnka

B.B. AKI_[I/IOHepHOC O6H.I€CTBO «H3maTenbpCcTBO «HpOCBeH_IeHI/Ie»

MaBnos A’
0eTenbCTBYI0 O TOYHOCTHU

Oro OKymMeHTa



MNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamety "buonorus" (manee - Ouonorus) Ha YpPOBHE
cpenHero oOmiero oOpa3oBaHus pa3paboTaHa Ha ocHOBe @DenepanbHOrO 3aKOHA OT
29.12.2012 Ne 273-®3 «O0 ob6pazoBanuu B Poccuiickoit denepanumny, ®I'OC COO,
Konuenuuu mnpenoaaBaHus y4eOHOro mnpeamera «bUONOrusS» M OCHOBHBIX MOJIOKEHUI
benepanbHON pabouelt mpOrpaMMbl BOCIIUTAHUSI.

VYueOunbiii npenmer «buosnorusy» yriayO6néuHoro ypoBHs uzyuyeHus (10—11 xmaccer)
SBIISIETCS OJHUM M3 KOMIIOHEHTOB TMpeaMeTHON obnactu «EcTtecTBeHHO-Hay4YHBIE
npeametsl». CornacHo mnonoxenussMm PI'OC COO mnpoduiibHble ydeOHbIE MNPEIMETHI,
n3ydaeMble Ha yriyOJEHHOM YPOBHE, SBJISIIOTCS criocoOoM nuddepeHnnaun o0yueHus Ha
YPOBHE CpeHEro 0011ero 00pa3oBaHus U MpU3BaHbl 00E€CTIEUUTh MPEEMCTBEHHOCTh MEXTY
OCHOBHBIM OOLIMM, CpE€IHUM OOLIUM, CPEIHUM MNPOPECCHOHATBHBIM U  BBICIIUM
oOpa3zoBanreM. B TO ’xe BpeMs KaXIblii M3 3TUX YYEOHBIX MPEIMETOB JIOJDKEH OBITh
OpPUEHTUPOBAH Ha TMPUOPUTETHOE pEIICHHE O0pa30BaTENbHbIX, BOCIUTATEIBHBIX U
Pa3BUBAIOIIMX 33]1a4, CBA3aHHBIX C MpodopueHTaIuel 00yYaroIIMXCsl 1 CTUMYJIUPOBAHUEM
WHTEpeca K KOHKPETHON 00JaCTH HAyYHOTO 3HAHUS, CBA3AHHOTO C OMOJIOTUEH, MEUITMTHOM,
DKOJIOTUEH, IICUXOJIOTUEN, CHOPTOM WIIHM BOCHHBIM JEJIOM.

[Iporpamma 1o yueOHOMy mpeamety "buonorus" ma€t mpeacTaBieHHe O LEIU U
3a/1a4ax u3ydeHus yueoHoro npeamMera «buonorus» Ha yriryOinEHHOM ypOBHE, ONPEACIISET
o0si3aTenbHOE (MHBApHMAHTHOE) IMPEAMETHOE COJAEpX aHUe, €ro CTPYKTypUpOBaHHE IO
pazmenamM M TeMaM, paclpeiesieHHe IO KJaccaM, PEKOMEHAYET IMOCIeI0BATENbHOCTh
U3y4YeHHUs ydyeOHOro MmaTepuaia ¢ Y4ETOM MEXKIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3EH,
JIOTUKM Y4eOHOro IMpoliecca, BO3PAaCTHBIX OCOoOeHHOCTeN oOydvaronuxcs. B mporpamme 1o
OMOJIOTMM PEaTM30BaH IPUHIUI MPEEMCTBEHHOCTH C HM3y4y€HUEM OHOJIOTMM Ha YpPOBHE
OCHOBHOTO 0011ero oOpa3oBaHHs, Onarojmapsi yeMy MpPOCMaTpHUBAETCS HAIpPaBIECHHOCTh Ha
MOCTIEAYIONIEe Pa3BUTHE OHOJIOTMYECKUX 3HAHUN, OPHUEHTHPOBAHHBIX HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOI'O MHPOBO33PEHHUS, HKOJIOTMYECKOTO MBILUICHUS, NPEICTaBICHUNA O
3I0pOBOM 00pa3e >KW3HHM, Ha BOCIHUTAHUE OEPEKHOIO0 OTHOIICHHS K OKpYy’Karolen
npupogHOi cpeae. B mporpamMme 1mo OMONOTHMU TakXe MOKa3aHbl BO3MOXKHOCTH Yy4eOHOTO
npenmera «buonorus»y B peanmzamuu  TpeboBanuit I'OC COO K 1IaHUPYEMBIM
JUYHOCTHBIM, METANPEAMETHBIM H MPEAMETHBIM pe3yibTataM 00y4eHus U B (GOPMUPOBAHHUH
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOW AESATENBHOCTU OOYYaAIOMIMXCS IO OCBOCHMIO
coJIepKaHusl OMOJIOTUUYECKOro 00pa30BaHusl HAa YPOBHE CPEIHEr0 0011ero oopa3oBaHUsl.

VY4eOnblii mpeameT «bronorus» Ha ypoBHE cpeAHEro oOero 0opa3oBaHus 3aBepIIACT
Ouonornueckoe 0Opa3oBaHME B IIKOJE W OPUEHTHPOBAH HA PACIIUPEHHE U yriayOJjeHue
3HAHHUKN 00yYarOIIMXCs O )KHBOW MPUPOJIC, OCHOBAX MOJICKYJISIPHON U KJIETOYHON OMOJIOTHH,
IMOpUOJIOTUM U OWUOJNIOTMM  pPa3BUTHS, TEHETUKH, CEJEeKUHUHU, OUOTEXHOJIOTHUH,
HBOJIFOLIMOHHOTO YYEHUS U DKOJIOTUH.

Nzydenne yue6HOTO npeameTa «buonorus» Ha yriayOJeHHOM ypOBHE OPUEHTHPOBAHO
Ha MOJTrOTOBKY O0YYarOIIMXCS K MOCIEAYIOMEMY MOTYYEeHHIO OMOIOTHYeCcKOro o0pa3oBaHus
B By3aX M OpraHM3alUsiX CpeaHero mnpodeccuoHanbHOro oOpa3zoBaHusi. OCHOBY €ro
COJIEp’KaHUsl COCTAaBJISIET cUCTeMa OMOJIOTMUECKHUX 3HAHWM, MOJyYEHHBIX NPU U3y4YEHUU



00y4JaroImMMHUCA COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX pa3esioB OHWOJIOTHH Ha YypOBHE
OCHOBHOTo o001ero oopazoBanusi, B 10—11 kmaccax 3Ty 3HaHUS MONy4aroT pa3Butue. Tak,
paciiupeHbl M yriayOneHbl OHOJIOTWYECKHE 3HAHUS O pACTeHMsIX, J>KMBOTHBIX, Ipubax,
OaKkTepusx, OpPraHW3ME 4YeNOBeKa, OOIMUX 3aKOHOMEPHOCTSIX KHU3HHU, JOMOJHUTEIHHO
BKJIFOYEHBI OMOJIOTMYECKHE CBEICHMS MPUKIATHOTO M MOUCKOBOTO XapakTepa, KOTOpbIe
MO’KHO HMCTIOJIb30BaTh KaK OPUEHTHUPHI JJIsl IOCTIeAyIoero Beioopa nmpodeccun. Bozmoxkna
TaK)Ke UHTETpaIisi OMOJOTUYECKUX 3HAHUM C COOTBETCTBYIOIIMMHU 3HAHUSIMU, TIOJTYYCHHBIMH
00y4aromuMucs IpHU U3yYeHUH (PU3UKU, XUMUHU, Teorpaduu U MaTEeMaTHUKH.

Crpyktypa mporpaMmsbl Mo ydyeOHoMy mpeamery "buosorus" oTpakaeT CHUCTEMHO-
YPOBHEBBIN U 3BOIIOLMOHHBIN MOIX0/IbI K U3y4eHHUI0 Onosioruu. CorinacHO UM, U3Y4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepHbIE JUIs JKUBBIX CHCTEM pa3HOIO YpOBHS
OpraHu3aliy, HBOJIIOIIMM OPraHMYECKOro MHUpa Ha 3emile, COXpaHEHUs OHOJIOrMYecKOro
pazHooOpa3us miaHeThl. Tak, B 10 kj1acce u3y4aroTcsi OCHOBBI MOJICKYJISIPHOM M KJICTOYHOM
OMOJIOTHUH, IMOPUOJIOTUU U OWOJIOTUU Pa3BUTHUS, TE€HETHKHU U CEJIEKI[UU, OUOTEXHOJOTUU U
CUHTETHYECKONH OMOJIOTHH, aKTyaJIM3UpPYIOTCS 3HaHUS OOydYaroluxcsi 1o OOTaHUKe,
300JI0TMH, aHAaTOMHH, ¢Gu3noNoruu 4venmoBeka. B 11 kimacce u3yyaroTcss 3BOJIOLHMOHHOE
y4EHHE, OCHOBBI KOJIOTHH U YUeHHUE 0 Oruocdepe.

VYueOubii mpeamer «buosorus» mnpuzBaH 00ECNEYUTh OCBOCHHE OOYYaIOIIUMUCS
OMOJIOTUYECKUX TEOpUNW W 3aKOHOB, WJCH, MPUHIMIIOB W MPaBWI, JIEXKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYUYHOM KapTUHBI MUPA, 3HAHUHM O CTPOCHUH, MHOTOOOPa3uu U
OCOOCHHOCTSIX KJIETKH, OpPTraHM3Ma, MOIMYJISIIHHA, OMOIEHO03a, SKOCHUCTEMbI, O BBIJAIOUINXCS
HAYYHBIX JOCTH)KEHUSX, COBPEMEHHBIX HUCCIEAOBAHUAX B OMOJIOTHH, TPUKIIAIHBIX aCIIEKTaX
OMOJOTMYeCKUX 3HAaHUU. [l pa3BuTus W TNOAJIEpkKaHUS HMHTEpeca OOydarommxcs K
OMOJIOTMM Hapsily CO 3HAUUTEIbHBIM OOBEMOM TEOPETHYECKOrO0 MaTepuaja B COJAEPKAHUU
IPOrPaMMBbI 110 OMOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C UICTOPHEH CTAHOBIICHUS U Pa3BUTHUS
TOW WM WHOM 0OJAacTH OMOJIOTHH, BKJIAJOM OTEUYECTBEHHBIX U 3apyOEKHBIX YUYEHBIX B
penieHre BaXHEHIINX OMOJIOrMYECKUX U SKOJIOTUYECKHUX MPOOIIeM.

[enr wusyuenuss ydeOHoro mnpeamera «buonorus» Ha yriayOJIE€HHOM YpOBHE —
OBJIaJICHHE OOYYaIONIMMUCS 3HAHUSIMU O CTPYKTYPHO-(QDYHKIIMOHATILHOM OpraHu3aiuu
KUBBIX CHCTEM pPAa3HOIO0 paHra W NPUOOpETEHHWE YMEHHHM HCIOJb30BaTh 3TH 3HAHUS B
dbopMHupoBaHUM WHTEpPEca K Ompenen€éHHON o0mactu mpodecCHOHATBHON eATeTLHOCTH,
CBS3aHHON C OuWOJIOrMed, WM K BBIOOPY Y4eOHOTO 3aBeleHUs ISl MPOJODKCHUS
OMOIOrMYecKoro 00pa3oBaHusl.

Joctmxenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyOnéHHOM
ypOBHE 00ECIIEUNBAETCA PEIICHUEM CIIETYIOIINX 3aau:

OCBOCHHE OOYyYalONIMMHCS CHCTEMBbl OHWOJOTHYECKMX 3HAHWH: 00 OCHOBHBIX
OMOJIOrMYECKHUX TEOPUSX, KOHUEIIHUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MpaBUiax,
COCTaBJISIFOLUX COBPEMEHHYI) €CTECTBEHHO-HAy4YHYI0 KapTHUHY MHpa; O CTPOECHMH,
MHOT000pa3u U OCOOECHHOCTSX OHMOJOTMYECKHUX CHUCTEM (KJIETKA, OPraHu3M, MOy,
BU/I, OroreoneHo3, onocdepa); 0 BRIIAIOMIUXCS OTKPBITUAX U COBPEMEHHBIX MCCIICTOBAHMIX
B OMoOJIOTHH;



O3HAaKOMJIEHWE  OOydYarolmuxcs ¢ METOJaMU  TO3HAHUS  JKMBOW  MPUPOIBI:
UCCJIEIOBATEIb,CKUMU METOJaMH OUOJOTHYECKUX HAyK (MOJIEKYJSIPHOM H KJIETOYHOM
Ounonoruu, 3MOPUONIOTUU M OWOJIOTHU Pa3BUTHUSA, TEHETHKU U CEJICKIIUU, OUOTEXHOJOTUU U
CUHTETHUYECKON OHOJIOTHH, TMaJICOHTOJIOTUM, SKOJIOTHH); METOJIaMH CaMOCTOSTEILHOIO
MpOBEJICHUs] OMOJOTHMUYECKUX HCCJIEAOBAHUM B JlabopaTopuu W B mpupoje (HabirojeHue,
U3MEpPEHUE, IKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBJIaJICHUE 00YYAIOIMMHUCS YMEHUSIMH: CAMOCTOATEILHO HAXOUTh, aHAIM3UPOBATH U
UCII0JIB30BaTh OMOJIOTHYECKYI0  HH(OPMAIIHNIO; MI0JI30BAThCS OuoNOrnuecKon
TEPMUHOJIOTUEH U CHMBOJIMKOM; YCTAaHABJIMBATh CBSI3b MEXKIY pPa3BUTHEM OWOJIOTUH H
COLIMAIbHO-A)KOHOMUYECKUMH W HKOJIOTHYECKMMHU MPOOJeMaMU 4YeJIOBEYECTBA; OIICHUBATH
MOCJICJICTBUSL CBOEU JEATENBHOCTH MO OTHOLICHUIO K OKPYXKAIOLIEW NPUPOIHOU Ccpere,
COOCTBEHHOMY 37I0POBBIO M 3JI0POBBIO OKPY’KAIOIIMX JIIOZCH; OOOCHOBBIBATH M COOJIIOIATH
Mepbl TPOPHIIaKTUKU WHGEKIIMOHHBIX 3a00J€BaHUM, MpaBWiia MOBEACHHS B MPUPOJE U
obecrieueHus 0€30MacHOCTH COOCTBEHHOM KU3HEAESTEIIbHOCTU B UPE3BbIYANHBIX CUTYAIIHIX
OPUPOJHOTO M TEXHOTEHHOI'O XapakTepa; XapaKTepHu30BaTh COBPEMEHHBIE Hay4yHbIE
OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Yy OOYYAIOIIMUXCS WHTEJUICKTYaIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH B
poliecce 3HAKOMCTBA € BBIAAIOUIUMUCS OTKPHITUSIMU U COBPEMEHHBIMU UCCIIEOBAHUSIMU B
OMOJIOTHH, pElIaeMbIMU €10 MpoOJIeMaMu, METOJI0JIOTHEN OUOIOTrHYECKOro HMCCIeI0BaHMS,
MPOBEICHMSI OKCIEPUMEHTAIBHBIX HCCIEOBAaHUM, pEIIeHUs OWOJOTUYECKUX —3ajad,
MOJICTUPOBAHUS OMOJIOTHYECKUX 0OHEKTOB U TIPOIIECCOB;

BOCITUTAHUE y 00yYarOIIMXCS IECHHOCTHOTO OTHOIIEHUS K )KUBOU MIPUPO/IE B IIEJIOM U K
OTHENbHBIM €€ O0BbEKTaM U SBJICHUSIM; (POPMUPOBAHUE SKOJOTUYECKOM, TC€HETHUECKOM
I'PaMOTHOCTH, OOIIEeH KyJIbTYphl MOBEJEHUS B IPUPO/IC; MHTETPALIMHN €CTECTBEHHO-HAYYHBIX
3HAHUI;

npruoOpeTeHue O0yJaroIUMUCS KOMIETEHTHOCTHU B palloOHAILHOM
MPUPOONOIL30BaHUM  (COONIO/ICHUE TIpaBUJ TOBEJCHUS B TMPHUPOJE, OXPaHbl BHUJIOB,
AKOCUCTEM, Ouochephl), COXpaHEHUH COOCTBEHHOTO 3J0POBBS U 370POBbS OKPYKAIOIIMX
monen  (cobmoneHuss mep npoduiIakTUKU 3a0osieBaHUM, oOecrieueHue O0e30MacHOCTH
KUZHEJEATEIbHOCTH B YPE3BBIYAHHBIX CUTYAIUIX IPUPOJTHOTO U TEXHOTEHHOT'O XapaKTepa)
Ha OCHOBE HCIIOIH30BaHUS OMOJIOTMUECKUX 3HAHUN U YMEHUI B OBCETHEBHOM KU3HU;

CO3JlaHME YCJIOBHM MJiS OCO3HAaHHOTO BbIOOpAa OOYYAIOMIMMUCS WHJIMBHUAYaTbHOM
00pa3oBaTeNbHON TPAGKTOPUHU, CHOCOOCTBYIONIEH TMOCIEAYIONIEMY MPOPECCUOHATBHOMY
CaMOOIPECICHUI0, B COOTBETCTBUU C WHJUBUAYAIbHBIMU HHTEpPECAMU U MOTPEOHOCTSIMHU
peruoHa.

OOmiee 9nCIO YacoB, OTBEJACHHBIX HA W3yYCHHE OHOJIOTMM HA YTIyOJICHHOM YpOBHE
cpeaHero oomero obpazoBanms, cocraBiseT 204 yaca: B 10 kmacce — 102 yaca (3 yaca B
Hezenmo), B 11 kinacce — 102 gaca (3 yaca B Hezielto).

OT6op opranu3alMoHHBIX (OpPM, METOJOB U CPEACTB OOyueHHs OHOJOTHH
OCYIIECTBISICTCA C Yy4E€TOM CHenuuKyd ero coiep)KaHus W HaMpaBJIEHHOCTH Ha
MPOJIOJIKEHUE OMOJIOTUYECKOTO o0OpazoBaHUs B OpraHu3alusIX CpEaHErO
po(eCCUOHAILHOTO U BBICHIET0 00pa30BaHMUS.



OO0s13aTENIbHBIM YCIOBHEM IMIPH 00yYeHUHN OMOJIOTHH Ha YTITyOJIEHHOM YPOBHE SBIISCTCS
OpOBEJCHUE JIaOpaTOPHBIX M MpPaKTHUECKUX pabor. Takxke yuyacTue oOyyarolmuxcs B
BBIMIOJJHEHUH TMPOEKTHBIX U Yy4eOHO-HUCCIENOBATENbCKUX paboOT, TeMaTHKa KOTOPBIX
OMpENEAETCS YUYUTEIEM Ha OCHOBE HMMEIOIIMXCS MaTepPHAIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX IPUPOJHBIX YCIOBHM.

COAEPKAHUE OBYYEHUA
10 KUIACC

ConepxaHue MNpPOrpaMMbl, BBIACICHHOE KYpPCUBOM, HE BXOJUT B IPOBEPKY
rocyapcTBeHHOM utoropoit arrectanuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHHas OuoJorusi — KoMIIeKcHas Hayka. Kpartkast ucropus pa3Butusi OMOJIOTHH.
buonornyeckne Hayku W m3ydaemblie UMU TpoOiaembl. DyHIaMEHTAIbHBIC, MPUKIAIHBIE H
MOMCKOBBIE HAYYHBIE HCCIICIOBAHUS B OMOJIOTHH.

3HaueHre OuoJIorMM B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI
mupa. Ilpodeccun, cBszaHHble ¢ Ouosiorueid. 3HaYeHHWE OHWOJIOTUM B TMPAKTUUYECKOM
JEATEIbHOCTH YEJIOBEKA: MEJUIIMHE, CEJIIbCKOM XO3SMCTBE, IPOMBILIIJICHHOCTH, OXpaHe
MPUPOJIBI.

JdeMoHCTpauu

[Hoptpetsi: Apucrotens, Teodpacrt, K. JIunneit, XK. b. Jlamapk, Y. Hapsun, Y. 'apseii,
I'. Mennens, B. 1. Bepuaackuii, 1. II. IlaBnos, 1. . Meunukos, H. 1. Basunos, H. B.
Tumodees-PecoBckuit, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmumbpt u  cxembl: «CBs3p  OHWOJIOTMM C JpyrUMH  Haykammuy, «Cucrema
OMOJIOTUYECKHUX HAYKY.

Tema 2. 7KuBble cucTeMbI U UX U3yYeHUE

JKuBple cucTeMbl Kak mpeaMeT u3ydeHus Ouonoruu. CBOWCTBA KUBBIX CHCTEM:
€IUHCTBO XMMHYECKOTO COCTaBa, JHUCKPETHOCTb H  LEJIOCTHOCTb, CJIOXKHOCTh H
YHOOPSIAOUYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CaMOOpPTaHU3allMsl, CAMOBOCIIPOU3BEICHUE,
pa3ApaKUMOCTh, UBMEHYMBOCTb, POCT U PA3BUTHE.

YpoBHH OpraHu3alvi KUBBIX CHCTEM: MOJICKYJISIPHBIM, KIETOYHBIM, TKAHEBbIN,
OpPraHU3MEHHBIM,  MOMYJISIUOHHO-BUIOBOM,  SKOCUCTEMHBIH  (OMOreOleHOTUYECKU),
onochepnsrit. [Iporiecchl, mpoucxo e B KUBbIX cucTeMax. OCHOBHBIC MPU3HAKH KHUBOTO.
Kuznp kak Qopma cymiectBoBaHMs MaTepuu. Hayku, m3ydaroniue >KMBBIE CHCTEMbl Ha
Pa3HBIX YPOBHSX OpraHU3allNH.

N3yuenue xuBbIX cucteM. Metoabl Onosiornueckoil Hayku. Habmoenue, usmepenue,
DKCIIEPUMEHT, CUCTeMaTh3anus, meraaHanu3. [loHsATHE O 3aBUCMMON M HE3aBUCHUMOU
nepeMmenHol. [lmanupoBanue skcnepumenTta. IlocranoBka m mpoBepka rumore3. HyieBas
runore3a. [loHaTrue BbIOOPKH U €€ JTOCTOBEPHOCTh. Pa3dpoc B OMOJOTMYECKUX JIaHHBIX.
OueHka JIOCTOBEPHOCTH TMOJYYEHHBIX pe3ysbTaToB. I[IpUUYMHBI HCKa)XEHHSI PE3YJIbTATOB
skcrnepumenTa. [loHsITHEe CTaTUCTUUECKOTO TeCTa.



JleMoHCcTpauumn

Tabmuubl 1 cxeMbl: «OCHOBHBIE TPHU3HAKU KU3HW», «BHOJIOTHYECKHE CHUCTEMBD»,
«CBOMCTBa JXMBOW Marepum», «YPOBHU OpraHu3alUu >KUBOM npupoab», «CTpoeHune
YKUBOTHOU KJIETKW», « TKaHU :KUBOTHBIX», «CUCTEMBI OPTaHOB YEJIOBEYECKOTO OPTaHU3Ma»,
«buoreornenos3y, «buochepa», «MeToabl U3yUEHUS KUBOU MPUPOIBD.

O6opynoBanue: jabopaTopHOe OO0OpyAOBaHHE JUIsi TMPOBEJACHUS HAOIIOJACHHUM,
VU3MEpPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckas padora «/crnoap30BaHre PA3IMUYHBIX METOJOB IIPU U3YUYEHHUH JKUBBIX
CUCTEM.

Tema 3. buoJsiorust KjieTKu

Krerka — cTpyKkTypHO-QYHKIIMOHATBHAS €AMHUIIA )KUBOTO. VICTOPUS OTKPBITUS KIETKH.
Pa6otsr P. I'yka, A. JleBenryka. Knerounas teopus (T. LlBann, M. Illnetinen, P. Bupxos).
OCHOBHBIE MOJIOKECHUSI COBPEMEHHOM KJIIETOYHOW TEOPUH.

MeTonbl MOJEKYJISIPHOW U KJIETOYHOM OHOJOTUM: MUKPOCKOMUS, Xpomarorpadus,
anekTpodope3, METOJ MEUYEHBIX aroMoB, auddepeHInaIbHoe HEeHTPUPYTUPOBAHUE,
KyJIbTUBHUPOBAHUE KIETOK. M3yuenue pukcupo8annuix Kkiemok. IAEeKTPOHHAS MUKPOCKOIIHSL.
Koundghoxanvnaa mukpockonus. Bumanvrnoe (npudsicusnennoe) uzyyeHue Kiemox.

JdeMoHCTpan U

[Toptpetsl: P. I'yk, A. JleBenryk, T. IlIBann, M. llneiinen, P. Bupxos, K. M. bap.

Tabmue! u cxembl: «CBETOBOM MUKPOCKOID», « DIEKTPOHHBIN MUKpOCKOI», «cTopus
Pa3BUTHS METOJIOB MUKPOCKOITHI.

ObopynoBaHHe: CBETOBOI MUKPOCKOI, MUKPOIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX U
OaKTEepUAIbHBIX KIIETOK.

IIpakTuyeckas padora «/3yueHue MeTo10B KJIETOYHOM OMOJIOrUM (XpoMarorpadus,
anektpodopes, nubdepennuansaoe neHTpudyrupopanue, [11[P)».

Tema 4. Xumudeckasi Opranu3anusi KJIeTKH

XUMHUUYECKUN COCTaB KIIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPOAJIEMEHThl. Boma u eé
pOJIb KaK paCTBOPUTENS, peareHTa, y4acThue B CTPYKTYPHUPOBAHUU KIIETKHU, TEIJIOPETYISALINH.
MunepaibHble BElIECTBAa KIETKH, WX OUOJOrMYeckas pojib. Pojib KaTMHOHOB UM aHMOHOB B
KJIETKE.

Oprannueckre  BeUIECTBA  KIETKU.  buonormyeckne — nonumepsl.  benkw.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OeIK0BOM MoJieKyJbl. [lepBuuHas cTpykTypa
Oesnka, MeNTUIHAs CBs3b. BTOpUYHas, TpeTUyHas, YeTBEPTUUHAS CTPYKTYphl. JleHaryparusi.
CaotictBa OenkoB. Kimaccudukanms 6enkoB. bruonornueckue GyHKImn 6enKkoB. [Ipuonai.

VYrneBoasl. MoHOCaxapuibl, AMcCaxapuibl, OJUrOocaxapuabl U mojucaxapuabl. OOmui
IUTaH CTPOCHHUS U (U3MKO-XMMHUYECKHE CBOWCTBA YTJIEBOAOB. buomornyeckue QyHKIHH
YTJIEBOJOB.

Jlumuael.  TunpodumnbHO-ruaApodoOHBIe  cBoiicTBa.  Krnaccudukanus  JUNHIOB.
Tpurmuuepuasl, (ochomunuasl, BOCKH, CTEpOubl. buomornueckne (QyHKIUN JTUTUAOB.
OOmume cBoiicTBa OMOIOTHIECKUX MEMOPAH — TEKYIECTh, CIIOCOOHOCTh K CaMO3aMbIKaHHUIO,
NOJIYITPOHHUIIAEMOCTb.



Hyxnennossie kucnotel. JJHK n PHK. Ctpoenne HykiienHOBBIX KUCHOT. HykneoTuapl.
[Tpunuun komrementapHoctu. [lpasuno Yapragda. Ctpykrypa JHK — nBoitHas cnivpaiib.
Mectonaxoxaenue u 6nonoruueckue yunkuuu JJHK. Bugst PHK. @ynkiuun PHK B kietke.

Crpoenue mosekynbsl AT®. Makpospruueckue cBszu B Mojekyine ATO.
buonorunueckue gpynkuuun AT®D. BoccTaHOBICHHBIE MEPEHOCUUKH, UX (PYHKIIMU B KIIETKE.
Ipyeue wyxneosuompugocpamvr (HT®D). CexenupoBanue JHK. Memoowr eenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykTypHast OMOJIOTHS: OMOXUMHUUYECKHE 1 OMO(U3NIECKUE UCCIIEIOBAHMS COCTaBa U
MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJEKyI. Mooeruposanue cmpykmypovl U @OYHKYUt
OUOMONEKYN U uUX Komniexkcos. Komnvromephouiil OU3atiH U Op2aHUYeCKUli CUHmMe3 OUOMOJIEKY
U UX HENPUPOOHBIX AHATLO208.

JeMoHCcTpanun

[Toptpersr: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, . Canrep,
C. [Ipy3unep.

Huarpammel:  «PacrmpeneneHie XHMHUUYECKUX DJIIEMEHTOB B HEKUBOU MPUPOAEY,
«PacnpeneneHne XUMAYECKHUX AJIEMEHTOB B KUBOU IIPUPOIE.

Tabmupr u cxemsbl: «llepuonnueckas TabauIa XUMHUYECKUX 3JIEMEHTOB», «CTpoeHHe
MOJIEKYJIbI BOJIbI», «BeliecTBa B cocTaBe OpraHu3MoB», «CTpOeHUE MOJIEKYJIbl OelKay,
«CTpyKTYphI O€JIKOBOM MOJIEKYJIb, «CTpOoeHHE MOJIEKYJ YIIIeBO10BY», « CTpOEHHE MOJIEKYIT
unuaoBy, «HyknenHoBble KUCIOTED, «CTpoeHne MoJeKyabl ATD».

OO6opynoBanre: XUMHUYECKas TIOCYy1a M 000pyIOBaHUE.

JlabopaTropnasi padora «OOHapykeHHE OEITKOB C TTOMOIIBIO KAYECTBEHHBIX PEAKITHIN.

JlabopaTtopnasi pabora «JlccnenoBaHne HYKJIEMHOBBIX KHCIJIOT, BBIIEIEHHBIX W3
KJIETOK Pa3JIUYHBIX OPTAHU3MOBY.

Tema S. CTpoeHue u pyHKIUH KJIETKH

Tunsl KIETOK: 3yKapuoTHYecKas u nmpokapuorudeckas. CTpyKTypHO-GyHKIIMOHATbHBIC
00pa3oBaHUs KIETKHU.

Crpoenue mnpokapuoTuueckod kieTkd. KierouHass creHka OakTepuil M apxei.
Oco0eHHOCTH CTPOEHHUSI TeTepoTPOPHOM 1 aBTOTPOGHOIN MPOKAPUOTUIECKUX KIETOK. MecTo
U pOJIb IPOKApUOT B OMOIICHO3aX.

Ctpoenne u (GYHKIIMOHUPOBAHHE JyKapuoTHueckoil kieTku. [lmazmarmdeckas
MeMOpaHa (masmaniemma). CTpykTypa miia3MaTudeckod MeMOpaHbl. TpaHCHIOPT BEIIECTB
yepe3 IUIa3MaTHYEeCKyl0 MeMOpaHy: mnaccuBHbIA (muddysus, obOneruéHnas auddysus),
aKTUBHBIA (NMEPBUYHBIA M BTOPUYHBIA aKTHBHBIM TpaHcnopT). [lomynpoHuriaemocTsb
MeMOpaHbl. PaGora Harpuii-kaqmeBOro Hacoca. OJHIOIMTO3: IHUHOIUTO3, (HaroIuTos.
Ox3ouuTo3. Kiierounas crenka. CTpykTypa W (PYyHKIMH KIETOYHOM CTEHKH PACTCHUM,
rpudoB.

Huromnasma. [{uro3zons. I{utockener. /[[BmkeHue nurorasmbl. OpraHoOUAbl KIETKH.
OpHoMeMOpaHHBIE OpraHOWIBI KJIETKW: dHAorurazmatudeckas cetrb (OIIC), ammapat
[onbmku, "U30COMBI, WX CcTpoeHHe u (yHKUMUA. B3auMoCBsA3b OAHOMEMOpPAaHHBIX
opranouioB kietku. CTpoeHHe rpaHyJIIpHOTO PETUKYIIyMa. Mexanuzm HanpasieHus 6eikos
6 OJOIIC. Cunte3 pactBopuMbix OenkoB. CHHTE3 KIETOUYHBIX MeMmOpaH. [nmaakuii



(arpaHyssIpHBIN) SHAOMIA3MaTUYeCKUi peTukynyMm. CekpeTopHas (yHKIMs —ammapaTa
[onbmxu. Moouguxayus denxos 6 annapame I'onvoocu. Copmuposra 6enkos  annapame
T'onv0orcu. TpancnopT BellecTB B KJIeTKe. Bakyonu pacTuTenbHbIX KiIeTOK. KiieTouHbIH COK.
Typrop.

IToryaBTOHOMHBIE OpPraHOUABI KIETKA: MUTOXOHJPHH, IUIACTUABL. [Ipoucxooicoenue
mumoxoropui u niacmuo. Cumouozcernes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIUMM MHUTOXOHApUNA U Tuiactui. [lepBuuHbBIE, BTOPUYHBIE U CIIOKHBIE IIACTUABI
(OTOCUHTE3UPYIOLIUX 3SYKapHOT. XJIOPOIUIACTBI, XPOMOILIACTHI, JIEUKOILIACTHI BBICIINX
pacTEeHUI.

HememOpanubsie opraHowabl KjaeTku CrTpoeHue #  (QYHKIUM HEMEMOpaHHBIX
OpraHouIOB KIEeTKU. Pubocomsl. [lpomexcymounvie guramenmol. MUKpopUIaMEHTBHI.
Axmunosvle  muxkpoguiamenmol.  MplllIeUHbIE  KICTKU. AKMUHOBble  KOMNOHEHMbI
Hemblueunvlx kiemox. Mukporpyoouku. Kietounsnii nentp. CTtpoeHue U JIBUKEHUE
KIYTUKOB U pecHuYeK. MukporpyOouku  1mutormsazMel.  LleHtpuons.  benxu,
accoyuuposantvle ¢ MUKpoguramenmamu u Mukpompyoouxkamu. Momopuvie benxu.

Anpo. Obonouka aapa, XpoMaTHH, KapUOIIIa3Ma, SAPHIIIKH, UX CTPOCHHE U (HYHKIIUH.
SAnepupiii  OenkoBbI  MaTpukc. IIpocTpaHCTBEHHOE pacHONIOKEHHE XpOMOCOM B
uHTep(dasHOM siape. dyxpomamun u 2emepoxpomamur. beaKn XpoMaTHHAa — TUCTOHBI.
Hunamuxa sadepnoii 06010uKku 68 Mumose. Hoeprnuiti mpancnopm.

Knerounsle BkiatoueHusa. CpaBHUTENbHAs XapaKTEPUCTUKA KJIETOK  3YKApUOT
(pacTUTENbHOM, KUBOTHOM, TPHUOHOIN).

JleMoHCTpauun

[Toptpetsi: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmunpl u cxembl: «CTpoeHUE IyKapUOTUUYECKOW KIeTKn», «CTpoeHue >KUBOTHOU
KIeTkn», «CTpoeHHEe pACTUTENbHOM KIETKH», «CTpoeHHue MUTOXOHAPUM», «Sapoy,
«CTpoeHHEe MPOKAPUOTHUECKON KIIETKNY.

ObopynoBaHHe: CBETOBOM MHUKPOCKOII, MUKPOIIpENapaThl PacTUTEIbHBIX, XKUBOTHBIX
KJIETOK, MUKpOIpenapaTsl OaKTeprUaIbHbIX KIETOK.

JlaboparopHasi padota «/3ydeHne CTpOCHHsI KIETOK Pa3IMUYHbIX OPTaHU3MOBY.

IIpakTHyeckas padora «/3yueHne CBONCTB KIETOYHON MEMOPAHBD).

Jlaboparopuass pabGora «MccinegoBanue IuUIa3MoiM3a W JIEIJIA3MOJIM3a B
PACTUTENBHBIX KIETKAX.

IIpakTuyeckass padora «/3ydyeHue JABMKEHUS LUTOIUIA3MbI B PACTUTEIIBHBIX
KJIETKaX).

Tema 6. O0OMeH BelIeCTB M MPEBPALllCHUE JHEPTUHM B KJIEeTKe

AcCUMMIIALIMS Y TUCCUMUIIALIMS — IBE€ CTOPOHBI MeTaboan3Ma. Turbl 0OMeHa BEIECTB:
aBTOTPO(PHBIA U reTepoTpodHBId. YyacThe KuCIOpoJa B OOMEHHBIX MPOIECCaX.
OHepreTuueckoe obecrieyeHre KieTku: mnpeBpaiieHue ATD B OOMEHHBIX MpoOIECcCax.
depMeHTaTHUBHBIN XapaKTep peakinii KIETOYHOTo MeTabonn3Ma. GepMeHThI, UX CTPOCHUE,
cBoiicTBa W MexaHusM jeictBus. Kodepmentsl. Otianuns (HepMEHTOB OT HEOPTaHUYECKUX
KaTanu3aTopoB. benku-akTHBaTOpsl M OENKU-UHTUOMTOPBL. 3aBUCHUMOCTh CKOPOCTHU
(epMEHTAaTUBHBIX PEAKIUI OT Pa3INYHBIX (PAKTOPOB.



[lepBUYHBINM CUHTE3 OPTAaHUYECKUX BELIECTB B KiIeTke. DoTocuHTe3. AHOKCUEHHbIU U
oxcueenHvlll pomocunme3s y 6baxkmepui. Ceemocobupaiowjue nueMenmsl U NUSMEHMbL
peaxkyuonHoz2o yeumpa. Ponp xmnoporiactoB B mpouecce (orocunre3a. CBeroBas u
TeMHOBasg (azpl. Domoovixanue, G, C, u CAM-munvr ¢pomocunmesa. 1IpogyKTUBHOCTh
dborTocunTe3a. BrausHue paznuuHbIX (HAKTOPOB HAa CKOPOCTh (oTocuHTE3a. 3HAUYEHUE
dotocunTe3A.

XeMmocuHrte3. Pa3HooOpa3ue  OpraHu3MOB-XEMOCHMHTETHKOB: HUTPUPHUIUPYIOLIUE
OakTepuu, KeIe300aKkTepuu, cepoOaKTepuu, BOJAOPOJHBIE  OakTepuu. 3HAUCHUE
XEMOCHHTE3a.

AHadpoOHble opraHusmbl. Buabl Opoxenus. I[IpogykTel OpokeHHST H  HUX
UCIIOJIb30BaHUE YETIOBEKOM. AHAaIpOOHBIE MUKPOOPTraHU3MbI KaKk 00bEKThl OMOTEXHOJIOTHH U
BO30yIuTeNn OOJIE3HEN.

AspoOHbIE OpraHu3Mbl. JTamnbl 3HEpreTudeckoro oomeHa. IloaroToBUTENBHBIN ATaIl.
['mukonu3 — 6eCKUCIOPOAHOE PACHICTIIEHUE TITHOKO3BI.

buonornueckoe OKHUCIEHME, WIM KIETOYHOE JbIXxaHue. Poiib MUTOXOHAPUN B
nporeccax —Ouosjoruueckoro okucieHus. Lluknmueckue peakiuu.  OKHCIUTENIbHOE
dbochopunupoBanue. repeus memoparnno2o epadouenma npomoros. Cunmes ATD: paboma
npomounot ATD-cunmaszwl. IlpenmylliecTBa a’poOHOTO IMyTH OOMEHA BEIIECTB TMEpe
aHa’pOoOHBIM. D (HEKTUBHOCTH IHEPTETUYECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetst: k. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. DHrensrapar,
[1. Mutuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxeMbl: «DoTOCHHTE3Y», «JHepreTudeckuii odOMen», «buocunres Oenkay,
«Ctpoenue pepMeHTay, «XEeMOCUHTE3Y.

OOopynoBaHue: CBETOBOM  MHUKPOCKOM, OOOpYyIOBaHUE JJisi  MPUTOTOBJICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

Jlabopatopuasi padora «/3ydyeHue KaTaTUTHUYECKOW AaKTUBHOCTU (EpMEHTOB (Ha
pUMEpPE aMHJIa3bl UITU KaTajaasbl)y.

Jlabopatopnass paGora «/3ydeHue ¢GepMEHTATUBHOIO paCHICIUICHUS MEPOKCUIA
BOJIOPOJIa B PACTUTENIbHBIX U )KMBOTHBIX KIIETKAX».

JlabopaTropnasi padora «CpaBHeHHUE TIPOIIECCOB (DOTOCHHTE3A U XEMOCHHTE3a).

JlabopaTropnasi pabota «CpaBHEHHUE TIPOLIECCOB OPOKEHUS U JbIXAHUSD.

Tema 7. HacaeacrBeHHass uH(pOpMaLMs U peanu3anus €€ B KJIeTKe

Peakumu Marpuunoro cuHTe3a. [IpUHIIMI KOMIUIEMEHTApHOCTH B PEAKIUSIX
MaTPUYHOTO CHHTe3a. Peanmmsarus HaciencTBeHHOW nH(popMmaruu. ['eHeTHueckuii Ko, ero
cBorctBa. Tpanckpunius — wMarpuunbld cuHTe3 PHK. Ilpumnuwmnsr Tpanckpununu:
KOMILJIEMEHTAPHOCTh, AHTUIAPAUICILHOCTh, aCUMMETPUYHOCTh. Co3pesanue MampuyHvlx
PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancasiuus u e€ stansl. Yuactue TpancnopTtHsix PHK B Ouocuntese 6enka. Y cioBus
ouocunTtesa 6enka. Kogupoanue amunokuciot. Ponb pubocoM B 6nocuHTe3e Oernka.

Cospemennvie npedcmasnenus o cmpoenuu 2enog. Opranuzals reHoMa y NpoKapuoT
U DYKapHuoT. Peryismus akTHBHOCTU T'€HOB y npokapuoT. ['unoresa onepona (P. Kaxo0, XK.



Mano). Monekynapuvie mexanuzmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomwvl 2enog. Perynsuus OOMEHHBIX MpoleccoB B kierke. KieTtouHbli
rOMEOCTAa3.

Bupycol — HekieTouHbIe (hOPMBI JKU3HU U 00IUTraTHBIE mapa3utbl. CTPOSHHUE MPOCTHIX
U CJIO’KHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. Kusnennoiti yuxn /J[HK-cooepocawux
supycos, PHK-codepocawux eupycos, oOakmepuogazos. QObpamuas mpaHCKpunyus,
peeepmasza, unmezpasa.

Bupychble 3aboneBaHusi uyenoBeKa, KHUBOTHbIX, pactenHuil. CIIMJ, COVID-19,
COIMAJIbHBIC U MEIUIIMHCKHUE TTPOOIEMBI.

buoungopmamuxa: unmeepayus u ananuz oOorvwux maccusos («bigdatay)
CMPYKMYpHbIX Ouonocuyeckux oOanuvlx. Hamomexmonocuu 6 oOuonocuu u meouyume.
LIpoepammupyemvie pyukyuu 6eaxos. Cnocodovl 00cmasku ieKapcma.

JdeMoHCTpa U

[Toptpetsl: H. K. Konsuos, /. 1. IBaHoBCKHiA.

Tabnuuer u  cxembl: «buocuHTe3 Oenkay, «l'eHeTmueckuit koma», «BuUpyChI»,
«baxTepuodarm».

IIpakTu4yeckas padora «Co3aHue MOJEIH BUPYCa».

Tema 8. ZKu3zHeHHBIN ITUKJ KJIETKHA

Knerounslit 1uki, ero mepuoabl u perynsanus. Marepdaza u muro3. OcobeHHOCTH
mpoleccoB, mpoTekalmmx B uHTepdasze. [loaroroBka KIETKM K JCJICHHUIO.
[IpecuntetTnueckuii  (MOCTMUTOTUYECKUW), CUHTETUYECKUA U  MOCTCUHTETHYECKUM
(MpeMUTOTHUYECKUIA) TIEPHOIBbI HHTEP(]a3bI.

Marpuunbii  cunre3 JIHK — pennukanus. Ilpunnuner  perukanuu  JITHK:
KOMILIEMEHTAPHOCTh, TMOJYKOHCEPBAaTUBHBIM CHUHTE3, AHTUIAPAJUICIBHOCTh. MexaHu3m
perummkaunn  JIHK.  Xpomocombl. Crtpoenne xpomocom. Tenomepsl M Tenomepasa.
XpOMOCOMHBIN HA0OP KJIETKU — KapUOTHUM. [IUTUIONAHBIN U raluIOnaHBIA HAOOPBI XPOMOCOM.
['omonornunsie XpomMocomsl. [10J10BbIE XPOMOCOMBL.

Henenune knetku — Muto3. CTauu MUTO3a U MIPOUCXOIAIINE B HUX IPOLIECCHI. THIIBI
MuTo3a. KapnoknHes U IUTOKMHE3. BHOTOrHYeCKOe 3HAUEHUE MUTO3A.

Perynsammst MUTOTHYECKOTO IMKIIA KIETKH. [Iporpammupyemasi KjaeTodHas THOETb —
arnornTo3.

Knerounoe  a1po, XpoMOCOMBI,  (YHKIMOHAJIbHAsi TEeHOMHKA.  Mexanusmol
npoaughepayuu, oughgepenyuposku, cmapenus u eubeiru xiemok. «llugposas wknremxay —
ououngopmamuueckue mooenu GyHKYUOHUPOBAHUS KIEMKU.

JleMoHCTpauumn

Tabnuupsl 1 cxembl: «KU3HEHHBIA LUK KIETKW», «MuTo3», «CTpoeHHe XpOMOCOM,
«Pemnmukanus JIHK.

O6opynoBaHue: CBETOBOM MHUKPOCKOT, MUKpoOTIpenapaThl: « MUTO3 B KJIETKaX KOpelika
JTyKay.

JlabopaTopHas padora «/3ydueHue XpoMOCOM Ha TOTOBBIX MUKPOITpENapaTax.

JlabopaTtopnasi padota «HaGtonenne MuTo3a B KJIeTKaX KOHUMKA KOpEIIKa Jiyka (Ha
rOTOBBIX MUKpOIIpEnaparax).



Tema 9. CTpoenne 1 pyHKIMH OPraHU3MOB

buonornueckoe pasHooOpaszue opranu3smMoB. OJHOKJIETOYHbBIE, KOJOHHAJBHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS U KU3HEIAEATETbHOCTH OJHOKJIETOYHBIX OpPTraHU3MOB.
bakrepun, apxeu, OJJHOKIETOYHbIE TPUObI, OJTHOKIETOUYHbIE BOJAOPOCIH, APYTHE MPOTUCTHI.
KosionnanbHbIe OPraHU3MBl.

B3auMoOCBs3p 4YacTe€l MHOIOKJIETOYHOrO OpraHu3Mma. TKaHW, OpPraHbl U CHUCTEMBI
opranoB. OpraHusm Kak enHoe nenoe. 'omeocras.

Tkanu pacteHudd. Tumbl pacTUTENbHBIX TKaHEl: oOpa3oBaTenbHasi, MOKPOBHAs,
OpOBOJAIIASL, OCHOBHAas, MexaHudeckas. (OCOOEHHOCTHM  CTpOEHMS, (QPYHKUUH W
PACIIOIOKEHUSA TKAaHEN B OPraHax pacTeHUM.

TkaHM KUBOTHBIX M YEJIOBEKA. THWIBI KUBOTHBIX TKAHEWU: DIIUATEIUAIbHAS,
COEIMHUTEIIbHASI, MbIIIIeYHasl, HepBHAsl. OCOOEHHOCTH CTpOeHUs1, GYHKIMM U PaCTIOIOKEHUS
TKaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opransl. BeretaTuBHbBIE W T€HEpAaTUBHBIE OpraHbl pacTeHUM. Opranbl U CHCTEMBI
OpPraHoOB JKMBOTHBIX U 4el0BeKa. OYHKIIMU OPraHOB U CUCTEM OPTaHOB.

Omnopa Tenma opranu3MoB. Kapkac pacteHuid. CkeneTbl OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX JKUBOTHBIX. HapyxHbli W BHyTpeHHUU ckeneT. CTPOEHHUE W THIIBI
COEIMHEHUS KOCTEMH.

JIBrkeHrue oOpraHu3MoB. JIBMKEHWE OJIHOKJIETOYHBIX OPraHu3MOB: amMEOOUTHOE,
KTYTUKOBOE€, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHUM: TPONMU3MbI U HACTHH.
JIBukKeHHEe MHOTOKJIETOUHBIX »HBOTHBIX M YEJIOBEKa: MbIIIEYHAss cucTteMa. Peduekc.
CkeneTHbIE MBIIIIIBI U UX padoTa.

IInutanue oprann3mMos. [lornomenue BoAbl, yIJIEKACIOrO ra3a U MUHEpaIbHbIX BELIECTB
pacrenusMHu. [Ilutanue XKUBOTHBIX. BHYTPUIIONIOCTHOE W BHYTPHUKJIETOYHOE IHILEBAPEHUE.
[Intanue ITO3BOHOYHBIX KUBOTHBIX. OTtaenbl MULLIEBAPUTEIBHOTO TpakTa.
[TuimeBapurenpHbIe xKele3bl. [lnieBapurenpaas cucTeMa 4eIoBeKa.

Hpixanue opranu3moB. Jlpixanwe pacteHuil. Jpixanue >KUBOTHBIX. Juddys3us razos
yepe3 MOBEpXHOCTh KieTku. KokHoe apixaHue. JlpixarenbHas moBepxHOCTh. JKabepHoe u
JNEroyHoe JbIXxaHue. JIpIXaHWe NO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. JBOJIOLMOHHOE
YCHOKHEHUE CTPOECHUS JETKUX ITO3BOHOYHBIX KUBOTHBIX. J[pIXaTEIbHAsI CUCTEMA YETIOBEKA.
MexaHu3M BEHTWIALMM JETKUX Yy MTUI W MICKONUTAOWUX. Perynsuus abIXaHus.
Jlp1xatenbHbie O0BEMBI.

TpaHcrIOpT BEHIECTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI PACTEHUU. TpaHCIIOPT
BEIIECTB y KHUBOTHBIX. KpoBeHOCHas cucrema u €€ opranbel. KpoBeHocHas cucrema
MO3BOHOYHBIX JKUBOTHBIX MU 4YeyioBeka. Cepjle, KpOBEHOCHBIE COCYIbl M KpoBb. Kpyru
KpOBOOOpAIIeHHs. DBOJIOLMOHHBIE YCIOKHEHUS CTPOEHHMSI KPOBEHOCHOM CHCTEMBbI
NO03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynasuusi.

Beinenenne y opranu3moB. BeineneHne y pacteHuil. BelaeneHue y KMBOTHBIX.
Coxparurenbubie Bakyonu. Opransl BbineneHus. DPuibTpaiusi, ceKpelus U o0paTHOe
BCAChIBaHME KaK MEXaHU3Mbl pPaOOTBl OpraHoB BblAeNeHUA. CBsA3b IMOJIOCTH Tejla C
KPOBEHOCHOW M BBIJEIUTEIBHOW CHUCTEMaMHU. BbleneHHe y NO3BOHOYHBIX JKMBOTHBIX U



gyenoBeka. llouku. Crtpoenume u ¢QynHkunonmpoBanue Hedpona. OOpasoBaHHE MOUU Y
YyeJoBeKa.

3amuTa y OpraHu3MOB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
HUCTHl TPOCTEUINIMX. 3amuTa y MHOTOKJIETOUHbIX pactenuil. Kyrtukyna. Cpexacrtsa
MMaCCUBHOU U XUMHUYECKOU 3aIUThl. OUTOHIINEI.

3amyra y MHOTOKJIETOYHBIX MUBOTHBIX. IIOKpPOBBI M HMX MPOU3BOJHBIE. 3allHUTa
opranusma otr Ooise3Heil. MIMMyHHast cucrtema uenoBeka. KieTouHbli UM TyMoOpajbHBIN
UMMYHHUTET. BpoXn€HHBIM M NpHOOpeTEéHHBIN crneuuduueckuit uUMMyHUTET. Teopus
KJIOHaJIbHO-ceNieKTuBHOro uMmmyHutera (II. Opmux, ®d. M. bepuer, C. Tonerasa).
BocnanurtensHbple OTBETHI OpPraHu3MOB. Poib BpOXKIEHHOIO HMMMYHMTETA B Pa3BUTHHU
CUCTEMHBIX 3a00JIEBaHU.

PasgpaxumMoCTh M peryssiiMs 'y OpraHu3MOB. Pa3npaknuMocTb y OAHOKJIETOYHBIX
Oopranu3moB. Takcuchl. Pa3mpa)kuMoCTh U peryJsiius y pacTeHUuM. POCTOBBIE BEMIECTBA U UX
3HA4YCHHUE.

HepBHast cucrema u pediiekTopHash peryisuus y >XKMBOTHbIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCIIO)KHEHUE CTPOEHUS HEPBHOM CHCTEMBI Y MKUBOTHBIX. OTAeIbl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pednekc u pednexkropnas nyra. bezycinoBusie u
YCIOBHBIE pe(IICKCHI.

['ymMopasibHast peryisinys M 3HAOKPUHHAs CHCTEMA YXMBOTHBIX M 4enoBeka. JKeresbl
SHIAOKPUHHOW CHCTEMBI MU HUX TOPMOHBI. JlelicTBHE TOpMOHOB. B3aMMOCBSI3b HEPBHOU H
SHAOKPUHHOU cucTeM. [ mmoranamo-runodusapHas cucTema.

JleMoHCTpauun

[Toptper: U. I1. I1aBnoB.

Tabmuupl 1 cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHBIE BOJOPOCIN,
«bakrepun», «lIpocreiimmey», «OpraHbl UBETKOBBIX pacTeHHiD», «CHCTEMBI OpraHoB
IIO3BOHOYHBIX KUBOTHBIX», «BHYTpEeHHee CTpOE€HHME HACEKOMBIX», «TKaHM pacTeHun»,
«KopneBbie cuctemsl», «CtpoeHue credns», «CTpoeHue JIMCTOBOW IUIACTUHKW», «TKaHu
KUBOTHBIX», «CKeneT yenoBeka», «llumeBapurenbHas cucrema», « KpoBeHOCHas cucteMay,
«/IprxarenpHasg cucrema», «HepBras cucrema», «Koxa», «MbplleuHas cucremay,
«BpiienuTenbHas ~ cucTeMa»,  «OHIOKpUHHAsg  cucteMa», «CTpOEHHE MBI,
«Ummynurer», «KumedyHononoctHeley, «CxeMa MNHTaHMS pacTeHHiD», «KpoBEeHOCHBIE
CUCTEMBbI TIO3BOHOYHBIX JKMBOTHBIX», «CTpoeHne ruapsl», «CTpoeHue IUIaHapumw»,
«BHyTpennee cTpoeHue noxaeBoro uepss», «HepBHas cucrema pouio», «HepBHas cucrema
narymkm», «HepBHasg cucrema mpecMbikaromuxcs», «HepBHas cucrema nruny, «HepBHas
cucTeMa MJIeKOMHUTaIuX», «HepBHas cuctema uenoBekay, «Pedmexcy.

O6opynoBaHue:  CBETOBOM  MHKPOCKON,  MHKpOMpENaparbl  OJHOKIETOYHBIX
OpraHu3MOB, MHUKpOIpenaparbl TKaHEW, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKI[UM HACEKOMBIX,
UTJIOKOJKHX, JKUBBIE 3K3EMIUISIPbl KOMHATHBIX pAcTeHHMH, repOdapuu pacTeHUd pa3HBbIX
OTZAEJIOB, BJIAXKHBIC NpPENaparbl JKUBOTHBIX, CKEJETHl IO3BOHOYHBIX, KOJUICKIUHU
O€CI03BOHOYHBIX JKMBOTHBIX, CKEJET 4YeloBeKa, O0OpyJOBaHWE JIA JIEMOHCTpAIlUU
NOYBEHHOTO M BO3JYILIHOTO MUTAaHUS PACTEHHM, pacllEIUIeHHs Kpaxmaja U OeJIKOB MOJ
neiictBueM (EpMEHTOB, OOOpYyAOBaHUE MJIi JEMOHCTPAlMM OIBITOB [0 HW3MEPEHUIO



JKU3HEHHONW €MKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHbIX JIBHKEHUU, MOJEIN TOJIOBHOTO
MO3ra pa3JInYHbIX )KUBOTHBIX.

JlabopaTopHnas padora «/3yueHue TkaHel pacTEHUID.

JlabopaTopHas padora «/3yueHne TkaHEN )KUBOTHBIX».

JlabopaTopHasi padora «/3ydyeHue opraHoB LIBETKOBOT'O PACTEHUSD.

Tema 10. PazmHo:KeHHMe 1 pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOKEHUSI OPTraHU3MOB: Oecrojioe (BKJIIOYash BEr€TaTUBHOE) U TIOJIOBOE.
Buibr 6ecrionoro pa3sMHOKEHHS: TTIOUKOBaHUE, CIIOPYJISAIIHS, (parMeHTalusl, KIIOHHPOBaHUE.

ITomoBoe pasmuoxkenue. [losnoBbie kieTku, wiau rameTtel. Meno3. Craauun Meitosa.
[ToBenenne xpomocoMm B Meio3e. KpoccuHroBep. buosiornueckuii CMbICH MeHo3a |
IIOJIOBOIO Iporecca. Menos u ero MecTo B )KU3HEHHOM LIUKJIE OPTAHU3MOB.

[IpenzaponpimieBoe paszputue. ['amerorene3 y KuBOTHBIX. [loyiOBBIE Keme3bl.
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KiIeToK. CriepMmaToreHes u ooreHes. CTpOeHHE MOJIOBBIX
KJIETOK.

Omo0TBOpEeHNHE U SMOPUOHATILHOE Pa3BUTHE KUBOTHBIX. CIOCOOBI OTUIOJOTBOPEHUS
HapyKHO€, BHyTpeHHee. [lapTreHorenes.

WuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOpHONOrHs — Hayka o
Pa3BUTUM OPTaHU3MOB. Mopghoeenes — o0na uz enasHvix npooiem amobpuonocuu. Konyenyus
mopghozenos u mooenu mopgoeerneza. Craauu >MOpUOreHe3a >KUBOTHBIX (Ha MpUMEpe
asrymku). JpobGnenue. Tumbsl npoOnenus. /emepmunupoeanuoe u HeOepMUHUPOBAHHOE
opobnenue. bnacmyna, munvt oOnacmyn. OCOOEHHOCTH JPOOICHUS MIICKOITUTAOIIHX.
3apoJIbIIEBbIE JTUCTKU (TacTpyJiAlus). 3aKjajka OpraHOB M TKAHEN W3 3apOJbIIIEBBIX
JUCTKOB. B3amMHOe BiMsSiHME 4YacTel pa3BUBAIOUIETOCA 3apojbiia (3MOpUOHANTBHAS
WHIYKIUS). 3akiajka IUlaHa CTPOEHUS >KMBOTHOTO KakK pe3yJbTaT HEPAPXUUYECKUX
B3aMMOJICHCTBUI TeHOB. BnusHue Ha SMOpHOHANTBHOE pPA3BUTHE PA3IUYHBIX (HAKTOPOB
OKPYKAaIOIIEH CPEbI.

Poct u pa3Butue XuBOTHBIX. [locTamMOpuoHanbHBIM niepuon. Ilpsmoe u Hempsimoe
pazButue. PasButre ¢ meramopdo3oM y OECHO3BOHOUYHBIX M IMO3BOHOYHBIX >KUBOTHBIX.
buosornueckoe 3HaYE€HHE NPSAMOrO W HENPSIMOTIO PAa3BUTHUS, HMX PACHPOCTPAHEHUE B
npupone. Tumsl pocTta KUBOTHBIX. DAKTOPHI PETyJSIIUM POCTA >KMBOTHBIX M YEJIOBEKA.
Cragun mocTAoMOPUOHAIIBHOTO Pa3BUTHS Y KMBOTHBIX U 4elioBeKka. I[lepuoasl oHTOreHesa
yenoBeka. CTapeHue U cMepTh KaKk OMOJIOTMUECKUE MPOIECCHI.

Pasmuoxxenne u pasutrue pacteHuil. ['amerodut u crnopodut. Meiio3 B KU3ZHEHHOM
nukie pacrenuii. OOpa3oBaHue cmop B TIpoiecce Melo3a. ['ameToreHes y pacTEHU.
OmnnoA0TBOPEHHE U PA3BUTHE PACTUTENIBHBIX OpraHu3MoB. [[BOWMHOE OIIOOTBOPEHUE Y
IIBETKOBBIX pacTeHuii. OOpa3oBaHKe U Pa3BUTHE CEMEHHU.

MexaHU3MBbl PETYIISLIMU OHTOTE€HE3a Y PACTCHUM U AKUBOTHBIX.

JlemoHcTpanuu

[Toptpetsi: C. I'. Hapamun, X. Hlnemas.

Tabmuupt wu  cxembl: «BereraruBHoe  pasmHokeHme», «Twumbl  Oecrmonoro
pasMHOXeHUs»,  «Pa3zMHOXeHHMEe  XJIaMUAOMOHaAbD»,  «Pa3MHOXEHHE  JBIJIEHBDY,
«Pa3mHOkeHue ruaps», «Meio3y», «XpoMocoMbl», «I'ametorenes», « CTpoeHHUE STULIEKIETKH



U crepMaro3ona», «OCHOBHBIE CTaauHd OHTOTeHe3a», «lIpsMoe m HempsMoe pas3BUTHEY,
«Pa3zButne Mmamckoro xyka», «PasButue capanum», «PasBurue narymku», «/lBoiiHoe
OIUIOAOTBOPEHHUE Y LIBETKOBBIX pacTeHU», « CTpOEHNE CEMSH OJHOIOJIBHBIX U JABYI0JIbHBIX
pactenui», <« KU3HEHHBIM LMK MOPCKOM KamyCTb», <« JKH3HEHHBIM LUK MXay,
«KM3HEHHBIN TUKII MATOPOTHUKAY, « KM3HEHHBIN UKII COCHBDY.

OOopynoBaHHe:  CBETOBOM  MHKPOCKOI,  MHUKpOIpenaparbl  SIMIIEKIETOK U
CIEPMATO30M10B, MOJEIb «LIMKII pa3BUTHS JIATYILIKN.

JlabopaTtopnass padora «/3yueHue CTpOEHHUSI TIOJOBBIX KJIETOK HA TOTOBBIX
MHKpOIpenaparax».

IIpakTnueckas padora «BbIABIEHNE IPU3HAKOB CXOCTBA 3aPOABIIIEH MO3BOHOYHBIX
YKUBOTHBIX».

JlaboparopHasi padora «CTpoeHre OpraHOB Pa3MHOKEHUS BBICIINX PACTEHUIN.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U M3MEHYMBOCTH OPraHU3MOB

Wctopus CTaHOBIICHUS W pPa3BUTHSI T'€HETUKU Kak Hayku. Paborter I'. Mennens, I'. ne
®pusza, T. Moprana. Poiap oTedecTBEHHBIX YY€HBIX B pa3BuTuu reHeTukd. Padoter H. K.
Konbuosa, H. 1. BaBunosa, A. H. benozepckoro, I'. [I. Kapneuenko, FO. A. ®unnnuenko,
H. B. Tumo¢eera-Pecosckoro.

OCHOBHBIE TEHETHYECKHE TIOHATHS MW CHMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUICNIbHBIE T€HbI, AJIbTCPHATUBHBIC MPU3HAKHW, JOMUHAHTHBIM M PELECCUBHBIA IPU3HAK,
TOMO3UI0Ta, TE€TEPO3UT0Ta, YUCTAs JTUHUS, THOPUIBL, TeHOTHI, (heHOTHN. OCHOBHBIE METO/IbI
TeHETUKH: THOPUIOIOTUYECKUH, IIUTOIOTHUECKHM, MOJIEKYJISIPHO-T€HETUYECKUIA.

JleMoHCTpauun

[Toptpetsl: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. BaBunos, A. H.
benozepckuit, I'. [I. Kapneuenko, 0. A. ®unumnuenko, H. B. Tumodees-PecoBckuii.

Tabmuie! u cxeMbl: «MeToIbl TeHETHKNY, «CXeMbl CKPEIIUBAHUS.

JlabopaTtopHnasi pabdora «/[po3odmia kak 00bEKT TeHETUUECKUX UCCIEIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpenuBanue. [lepBbiii 3akoH MeHuenss — 3aKOH €IMHOOOpa3us
ruOpu0B niepBoro nokosieHud. [IpaBuno nomunupoBanusi. Bropoii 3akon Menzens — 3aKkoH
paciierieHusi TMpu3HakoB. lluTomornyeckne OCHOBBI MOHOTHOPHIHOTO CKpPEIIMBaHUA.
['unores3a yuCTOTHI TaMET.

AHanmm3upytoniee  ckpemuBaHue.  [I[poMeXyTOYHBI  XapakTep  HacleJIOBaHUA.
Pacmennenne npu3HakoB pH HEMIOJTHOM JJOMUHUPOBAHUU.

Jurubpunnoe ckpemmBanue. Tpetudd 3akoH MeHnmens — 3aKOH HE3aBUCHMOTO
HACJIeIOBaHMs MPU3HAKOB. L{uTomornyeckne OCHOBBI TUTHOPHUIHOTO CKPEIIMBAHUS.

CuemnieHHoe HacnefoBaHue Tmpu3zHakoB. Paborer T. Moprana. CrermeHHoe
HACJICOBAaHUE TI'€HOB, HApPyLICHUE CUECIUICHUS MEXIy I'€HaMH. XPOMOCOMHas TEOpHUs
HACJIECTBEHHOCTH.

['enetrka nosia. XpoMOCOMHBII MEXAHU3M OMNPEEIEHUS M0JIa. AyTOCOMBI M MOJIOBBIE
XpPOMOCOMBI. [ OMOTraMeTHBIM W TeTepOraMeTHBIN MOJI. ['eHeThyeckas CTPYKTypa IMOJOBBIX
xpoMocoM. HaciienoBanue npu3HakoB, CLETUIEHHBIX C I10JIOM.



I'eHotun kak uenmoctHas cucremMa. [liernoTponus — MHOXKECTBEHHOE JEWCTBHE TEHA.
MHOKECTBEHHBIM aJUTeNIN3M. B3auMOIeNCTBUE HEAJUICNIbHBIX T'€HOB. KOMIIJIEMEHTApHOCTD.
Onucra3s. [lonumepus.

['eHETMYECKMIT KOHTPOJb PAa3BUTHS PACTEHUMN, JKUBOTHBIX M YEJIOBEKA, a TAaKKe
(U3HOTOTUYECKUX TMPOIIECCOB, TOBEACHUS W KOTHUTUBHBIX (QyHKUMHA. ['eHeTmyeckue
MEXaHU3Mbl CHMOMOT€HE3a, MEXaHU3MbI B3aUMOJACUCTBUS «XO3SIMH — MApa3UT» U «XO3SIMH —
MUKpOOHMOM». ['eHeTHuecKre acheKThl KOHTPOJISI W M3MEHEHUs HAaclIeJACTBEHHOMN
uH(GOpMaIlMU B IOKOJIEHUSX KJIETOK M OPTaHU3MOB.

JleMoHCTpauu

[Toprpertsr: I'. Mennens, T. Mopras.

Tabmune! u cxemsl: «IlepBbiif 1 BTopoii 3akoHbl Menaens», « Tpetuit 3akon Mennemns»,
«AHanm3upymouee — ckpemmBanue», «HemonHoe — noMuHHMpoBaHue», — «CLEIJIEHHOE
HaCJIeIOBaHWE TMPU3HAKOB y Jnpo30oduibly, «l'eHetuka mnona», «KapuoTum delnoBekay,
«Kapuotun  apozoduns», «Kapuotun  nrunb», «MHOXKECTBEHHBIM — allJICIHU3M,
«B3anmMmoelicTBrE T€HOBY.

ObopynoBaHue: MOAEIb JJI1 JEMOHCTPALMK 3aKOHOB €JMHO00pa3usi THOPUIOB IEPBOTO
ITOKOJICHUS U PACIIEIUICHUS IPU3HAKOB, MOJIEIb U1 JEMOHCTPALUY 3aKOHA HE3aBUCHUMOTO
HACJICOBAaHNUS TPU3HAKOB, MOJENb IS JIEMOHCTPAIlMU CLEIUICHHOTO HacCled0BaHUsA
MPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIIpenapar: «/pozodunay.

IIpakTHyeckas padora «/3yueHue pe3yinbTaTOB MOHOTHOPHIHOTO CKpPEUIMBAHUS Y
TPO30(HITBD.

IIpakTuyeckas padora «V3ydyeHue pe3ynbTaToOB TUTHMOPUIHOTO CKPEIIMBAHUS Y
JPO30(UITBD.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHMBOCTH

BzaumopeiicTBue reHotuna M cpeabl npu QopMupoBaHuu (eHotumna. M3MeHYnBOCTH
npu3HakoB. KadecTBEHHbIE M KOJIMYECTBEHHBIE NPU3HAKA. DBuIbl W3MEHYMBOCTH:
HEHACJIEICTBEHHAs U HACJICACTBEHHAs.

MoaudukanronHas U3MEHYUBOCTh. Poiib cpeibl B popMupoBaHUU MOAUPUKALIMOHHON
n3MeHunBocTH. Hopma peakiuu npusHaka. Bapuanrionsslit psii v BapuaninonHas kpunas (B.
Horanucen). CoiicTBa MOAU(PUKAITMOHHON N3MEHYUBOCTH.

['eHoTHNIMYECKasi M3MEHYUBOCTh. CBOMCTBA TEHOTHUIMUYECKOW HM3MEHUMBOCTH. BuIb
TeHOTUITUYECKOW M3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHASI.

KombOunatuBHast U3MEHUUBOCTh. Mei03 1 IIOJI0OBOM MPOLIECC — OCHOBA KOMOMHATUBHOM
U3MEHYMBOCTH. PoJIb KOMOMHATUBHOM M3MEHYMBOCTM B CO3J@aHUHA TE€HETHYECKOTO
pa3Ho00pa3us B mpeaeaax OJHOro BUA.

MyTannoHHass U3MEHYMBOCTh. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHbBIE W WHIAYLMPOBAHHBIE MYTAalMM. flIEepHbIE M LUTOIUIA3MAaTUYECKHE MYyTallUU.
Comarnyeckue 1 mosioBble MyTaluu. [ [pudrHbl BO3HUKHOBEHUS MyTalui. MyTareHsl 1 Ux
BJIUSHAE Ha  OpraHu3Mbl. 3aKOHOMEPHOCTHM  MYTAalMOHHOTO  Tpouecca.  3aKoH
TOMOJIOTHYECKUX PSAIOB B HaclenctBeHHOM u3meHuuBoctu (H.M. BaBunoB). BuesnepHas
U3MEHYUBOCTb U HACJIEICTBEHHOCTb.



Onueenemuxa U NUCEHOMUKA, POJb INULEHEMUYECKUX (DAKMOPO8 8 HACIe008aAHUU U
UBMEHYUBOCINU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUSMOB.

JAemMoHCcTpanumn

[Hoptpetst: I'. ne ®pu3s, B. Moranncen, H. 1. BaBumnos.

Tabmuubl 1 cxeMbl: «Buabsl uameHunBocTH», «MoAMpUKAIIMOHHAS U3MEHYUBOCTHY,
«KomOuHaTHBHAS ~W3MEHUMUBOCTH», «Melo3», «OmrogoTBopeHue», «l eHeTuyeckue
3a0051€BaHus YeIoBeKay», « Buabl MmyTaruiig.

OO0opynoBaHue: XKUBbIE U TepOapHbIE K3EMIUIIPhl KOMHATHBIX PACTCHUM, PUCYHKHU
(boTorpadum) >KMBOTHBIX C PA3TMYHBIMU BUJIAMH U3MEHYUBOCTH.

JlaGopaTopnasi pabora «VccienoBaHue 3aKOHOMEPHOCTEH MOAUDUKAIIMOHHOM
n3MeHuuBOCTH. [locTpoeHne BapualilmoOHHOIO psAia U BApUALMOHHON KPUBOMNY.

IIpakTuyeckas padora «MyTtamuu y 1po30(uiibl (Ha TOTOBBIX MUKPOTIPEapaTax)y.

Tema 14. I'eneTuka yesnoBeka

Kapuotun uenmoBeka. MexayHapoliHas mporpamMMma HCCIIEIOBAHUS T€HOMA YEJIOBEKA.

MeTtoabl A3yYCHUSA T'€HETHUKU yeJIoBeKa: reHEAJIOTMUECCKHUM, OJIM3HEIIOBBI,
LIUTOTCHETUUECCKU, MOIMYJIALMOHHO-CTATUCTUYECKUH, MOJIEKYJISIPHO-T€HETUYECKUH.
CoBpeMmeHHOE ONIPEIEIICHUE T€HOTHIIA: HOJTHOT€HOMHOE CEKBECHUPOBAHUE,

TeHOTUIIMPOBaHUE, B TOM unciie ¢ nmomoinpto [1I[P-ananuza. HacnencrBeHHble 3a00eBaHus
yelioBeKka. ['@HHbIe M XPOMOCOMHBIE OOJIe3HHM 4YejoBeKa. boje3Hu ¢ HacleaCTBEHHOMN
MPEAPACIOIOKEHHOCThIO. 3HAYEHNE MEIUITUHCKON T€HETUKH B IPEAOTBPAIICHUU U JICUCHUN
TCHETUYECKUX  3a00JIeBaHW  4YelloBeKa. MEIHUKO-TeHETHYECKOe  KOHCYJIbTUPOBAHHE.
CrtBoioBbie KJIeTKU. [TOHSITHE «T€HETUYECKOTO Ipy3a». DTHUECKUE aCIEKThl UCCIIEOBAHHI B
00J1IaCTH peIaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KJIETOK.

['eneTnueckue hakToOphI MOBHIIIIEHHONW YyBCTBUTEILHOCTH YEJIOBEKA K (DU3NUECKOMY U
XMMHUYECKOMY 3arps3HCHUIO OKpyXawuen cpenbl. ['eHeTndeckas NnpeapacnoyioKeHHOCTb
YeJI0BEKa K MaTOJIOTUSIM.

JdleMoHCTpa U

Tabnuiel 1 cxembl: «KapuoTun yenoBekay, «MeToabl U3y4eHUsI TEHETUKH YETIOBEKAY,
«I"eneTnueckue 3a00I€BaHMS YCIIOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHAIINU3 POJOCIOBHOIN.

Tema 15. Cennexkuusi Opranu3sMoB

JloMecTuKanus M CeleKuus. 3apOoKJICHUE CEJICKUMU W goMectukanuu. Yuenue H. .
BaBunoBa o lleHTpax NpOUCXOXIEHUS W MHOT0O00pa3usi KyJIbTYpHBIX pacTeHuid. Ponb
CEJICKIIMU B CO3/IaHUU COPTOB PACTEHUM U MOPOJ1 )KUBOTHBIX. COpT, MOpoJia, ITaMM. 3aKOH
TOMOJIOTUYECKUX PSOB B HacieACcTBeHHOW u3MmeHunBocth H. M. BaBumoBa, ero 3HaueHue
JUTSL CEJICKITMOHHOMN pabOTHI.

Metonbl  ceneknMoHHOM — pabotel.  MckyccTBeHHbIH  OTOOp:  MaccoBbId U
WHIMBUAYAJIbHBIM. DTanbl KOMOWHAIIMOHHOW celiekiuu. VcmbplTaHue mpou3BOUTENCH 10
notoMcTBy. OTOOp MO TEHOTUITy C TOMOIIBIO OIEHKM (EHOTUIIA TIOTOMCTBA U OTOOp IO
reHotuny ¢ noMmoupeto ananusa JJHK.

M cKyCCTBEHHBIM MyTareHe3 Kak METOJ CEJICKIIMOHHOW paboThl. PaauanvoHHBIN U
XUMHUYECKUH MyTareHe3 KakK HCTOYHHUK MyTallMd y KyJbTYpHBIX (OPM OpPTraHU3MOB.



Hcnonb3oBaHWe TE€HOMHOIO pENaKTUPOBaHUS W MeToA0B pekoMOuMHaHTHbIX JIHK mis
NOJIYYEHHUS] UCXOJHOTO MaTepHalIa JUIsl CEJICKLUU.

[Tomyuyenne mnonumaounoB. BHyTpuBugoBas rulOpuauzanus. biau3kopoacTBeHHOE
CKpelIMBaHue, Win HOpuauHr. HepoAacTBEHHOE CKpelMBaHue, WK ayTOpUIUHT. ['eTepo3uc
U ero npuuuHbl. Mcnonb3oBaHue rerepo3uca B cenekuuu. OtnanéHHas TUOpUIU3ALIMSL.
[Ipeongonenune Oecryionus MEXBUAOBBIX THUOPHUIOB. JlOCTHMXKEHHS CENEKUUU PAcTeHH U
KUBOTHBIX. «3€1E€HAs peBONIOYUAY.

CoxpaHEHHE U U3yUYEHHE TEHETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUIN U UX JUKHUX
poauueld s CO3/JaHMSI HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SUCTBEHHBIX KYJIBTYP.
H3yuenue, coxpanenue u ynpasienue 2eHemudecKumMu pecypcamu CelbCKOX03AUCTMEEHHbIX U
APOMbBICTIOBLIX HCUBOMHBIX 6 UENAX YIYYULeHUs CYUWeCmEYIouux U CcO30aHusi HOBbIX NOpoO,
JUHULL U KpPOCCO8, 8 MOM YUCIe C NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX
uccne0o8anuil, nepedosvix uoell U NepCcneKmMuUBHbLX MexHOoN02ULL.

JleMoHCTpanuu

IToptpetsl: H. 1. BaBunos, W. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykssaaenko, b.
JI. Acraypos, H. bopinoyr, /I. K. benses.

Tabmumpt 1 cxembl: «LleHTpbl MPOUCXOXKIACHUS W MHOroo0Opasus KyJbTYypPHBIX
pacTeHuin», «3aKOH TOMOJIOTUYECKUX PSIOB B HACIEACTBEHHON N3MEHYMBOCTIY, «MeETObI
cenekuumny», «Otnanéunas rudpuauzanusy, «Myrtarenes».

Jlaboparopnasi pabGora «M3yueHue COpPTOB KyJBTYPHBIX PACTEHUH W MOPOL
JOMAIIHUX KUBOTHBIX).

JlabopaTopHnas padora «/3ydueHue METOJ0B CEIEKIIMU PACTEHUID.

IIpakTuueckas padora «IIpuBrBKa paCTEHUII».

dkcKypenst «OCHOBHBIE METO/IBI M IOCTHKEHUS CEJIEKIIMM PACTEHUM 1 KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAHIIUIO, TUIEMEHHYIO (DepMy, COPTOUCTIHITATENIbHBIN YYaCTOK, B TETNINYHOE
XO035IIICTBO, B Ta0OPAaTOPHUIO arpOyHUBEPCUTETA WU HAYYHOTO LIEHTPA)».

Tema 16. buoTexHoJI0rust ¥ CHHTEeTH4YeCKasi O0MOJIOTUA

OOBEKThI, UCIMOJIB3YEMbIE B OMOTEXHOJOTUHU, — KIETOUYHbIE M TKAHEBBIE KYJBTYPHI,
MUKpPOOPraHU3Mbl, UX XapaKTepUCTHUKa. TpaJuluOHHAas OMOTEXHOJOTHUs: XJeOOINedYeHHe,
MOJyYeHHUE KHUCIOMOJIOUYHBIX TPOAYKTOB, BHHOJENNE. MHKPOOMOJOTHUYECKUII CHUHTES.
OOBEKTHI MHKPOOHMOIOTHYCCKUX TexXHoJorui. IlpomsBoacTBO Oenka, aMUHOKHCIOT H
BUTAMUHOB.

Co3laHre TEXHOJOTMH W HMHCTPYMEHTOB LEJCHAIIPaBICHHOTO W3MEHEHUS U
KOHCTPYMPOBAaHUS TIE€HOMOB C II€JIbI0 IMOJYYEHUsI OPraHUu3MOB U HMX KOMIIOHEHTOB,
COJIepKalllMX HE BCTPEYAIOIINECS B TPUPOAE OMOCUHTETUYECKUE Ty TH.

Kierounas naxenepusi. MeToapl KynbTypbl KJIIETOK U TKAHEW PACTEHUM U KUBOTHBIX.
Kpunobanku. ComaTnueckasi ruOpuau3anus 1 coMaTuueckuii asMmOpuorenes. lcnonb3zoBanue
raruIOUJIOB B CEJIEKIIMU pACTeHUN. [lonyuenue MOHOKIOHANbHbIX anmumen. cnonvzosarnue
MOHOKIOHANbHBLIX U NOJNUKIOHAIbHLIX — anmumen 6  meouyuHe. VICKyCCTBEHHOE
OIUIOAOTBOPEHHUE. PEKOHCTpYKIMSA SMUEKIETOK M KIOHUPOBAaHHWE >KUBOTHBIX. MeTon
TpaHCIJIAaHTALlMM ~ AJIep KIETOK. [exwonocuu  0300poGieHUs,  KYIbMUGUPOBAHUS U
MUKPOKIOHATLHO20 PASMHONCEHUSL CENIbCKOXO3AUCMBEHHBIX KYIbMYP.



XpoMOCOMHAasi ¥ TE€HHas WHXEHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha U
KoHCTpyupoBanue pekoMOuHantHbix JIHK. Cozdanue mpanceennvix  opeanusmos.
JIOCTH)KEHHSI U TEpPCIEKTUBBI XPOMOCOMHON M T€HHOM HWH)XXEHEPHH. DKOJOTMYECKHE H
TUYECKUE TPOOIEMbI TEHHON MHXEHEPHH.

MenuuuHckue OuotexHosioruu. Iloctrenomuas 1udposas meauruua.  [ILP-
TUarHocTuka. MetaboIOMHbBIN aHATN3, TCHOLICHTPUYECKUN aHATU3 MMPOTEOMa YeI0BeKa JIs
OLICHKH COCTOSIHUSA €TI0 310pOBbs. M CII0Ib30BaHNEe CTBOJIOBBIX KJIETOK. TaprerHas repanus
paka. 3D-OnounxeHepus s pa3paboTKu (yHAAMEHTAIbHBIX OCHOB MEIUIIMHCKUX
TEXHOJIOTUMA, CO3/1aHMSl KOMIUIEKCHBIX TKAaHEW COYETAHHEM TEXHOJOTHM TPEXMEPHOTO
OMONPUHTHHIA U CKaQPOIAUHTra AJIs PELLIEHUS 3a7a4 IEPCOHATM3UPOBAHHON METULIMHBI.

Co3nanne BEKTOPHBIX BAaKIUH C LEJNbI0 OOecreuyeHUus: KOMOMHUPOBAHHOM 3alllUThl OT
Bo30ynuteneii OPBU, ycraHoBieHHE MOJEKYJISAPHBIX MEXaHU3MOB (DYHKIIMOHUPOBAHUS
PHK-conepxamux BHpPYCOB, BBI3BIBAIOIIMX OCO00O OIAcHble 3a00JIEBaHMS YEJIOBEKA U
KUBOTHBIX.

JdeMoHCTpauu

Tabmupt u cxemsl: «lcronb3oBaHHEe MHUKPOOPTraHU3MOB B MPOMBIIIIICHHOM
IpOU3BOJCTBEY, «KiieTouHas unxenepus», «l eHHass HUHKEHEPUS.

JlaGopaTopHnasi pa6ora «/3yueHue 00beKTOB OMOTEXHOJIOTHUN.

IIpakTHyeckas padora «llosydyeHne MOJIOYHOKUCIIBIX IPOAYKTOBY.

IKcKkypceus «BbHOTEXHONIOrUS — BaXKHEMIIAsi MPOU3BOIUTEIbHAS CUJIa COBPEMEHHOCTH
(Ha GMOTEXHOJOTUYECKOE MTPOU3BOJICTBO)».

11 KITACC

Tema 1. 3apo:xaeHue U pa3BUTHE IBOJIONMOHHBIX MPEACTABJICHNH B O0MOJI0THH

OpomonmonHas teopust Y. [lapBuna. IIpeanochUikM BO3HUKHOBEHUS JIapBUHU3MA.
JKu3Hpb n HayuyHas nestenpbHOCTh Y. /lapBuHa.

JBrkyimye cuiabl 3Bosionuu BUoB 1o Y. JlapBuHy (BbICOKass WHTEHCHUBHOCTH
Pa3MHOXEHHUS OPTaHW3MOB, HACIEIACTBEHHAs W3MEHYHMBOCTH, OOpb0Oa 3a CyIIEeCTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmienne cunrernyecko Teopun sBomonuu (CT3). HeiirpansHas Teopus
sBotonMM. COBpEeMEHHAasi ABOJIOLMOHHAST OMOJIOTHA. 3HAYEHHE SBOJIOIMOHHON TEOpUM B
(GhopMUPOBAHUM €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K. Krosbe, Y.
Hapsun, C. C. YetBepukos, 1. U. llImansraysen, . Xonaeln, /. K. benses.

Tabnuie 1 cxemsbl: «Cuctema xxuBoi puposl (o K. JIunuero)», «JlecTHUIIA )KUBBIX
cymectB (o Jlamapky)», «MexanusMm (popMupoBaHUS MPUCIIOCOOIEHUN Y PACTCHHA W
KUBOTHBIX (110 JIamapky)», «Kapra-cxema mapiipyta mytemectBust Y. lapsunay, «Haxoaku
Y. JapBunay, «@opmbl 00pb0BI 3a cyiiecTBOBaHuE», «Ilopoabl romydei», «MHoroobpasue
KyJIbTYpHBIX (hopMm KamycTbl»y, «Ilopoabl momamHuX KUBOTHBIX», «Cxema 00pa3oBaHMS



HOBBIX BHUJIOB (Mo Y. JlapBuHy)», «CxeMa COOTHOLIEHUS ABWXKYIIHUX CHJI 3BOJIOLUNY,
«OCHOBHBIE MOJIOKEHHSI CHHTETUUECKOW TEOPUU IBOJIOLIUNY.

Tema 2. Mukpo3BoJronus U €€ pe3yabTaThl

[Momymsimust kak >nMeMeHTapHas eauHuia 3BOTONKU. COBpEeMEHHBIE METOJBI OIICHKHU
TeHEeTUYECKOr0 pa3HoO0pa3us U CTPYKTYphI nomnyisiiuil. MiaMenenre renodoHAa MOMyISIIUN
KaK 3JIEMEHTapHOE BOJIIOI[MOHHOE SIBJICHHE. 3aKOH F€HEeTUYECKOT0 paBHOBecus JIx. Xapu,
B. Baiinbepra.

OnemeHTapHble (PAKTOPBI (ABMXKYLIME CHUJIBI) SBOJIONUH. MyTaIlMOHHBIN Mpoiiecc.
KoMOuHatuBHass u3MeHYMBOCTh. Jlpeid reHoB — cilydailHble HEHANpaBJIE€HHbIE M3MEHEHUS
4acToT ajuiesied B monyssiuusax. Dbdext ocHoBarens. Ighgexm OymuLiouH020 20pivluiKa.
CHudicenue 2enemuueckoeo pasnoodpasus. npuduHel u cireocmeus. llposenenue s¢ghghexma
opetigha 2eHos 6 Oonvwux u manvlx nonyaayusx. Murparuu. V30msmus MOMyIISIINi:
reorpaduueckas (MpocTpaHCTBEHHAs ), Onosiornyeckas (penpoIyKTUBHAS ).

EctecTBeHHbIN 0TOOp — Hampapisiomuil paktop sBomonuu. Gopmbl €cTeCTBEHHOTO
0TOOpAa: IBWXKYIUMA, CTAOMIU3UPYIOLINN, pa3pbiBatonuid (qu3pynTuBHEIN). [looBoH 0TOOD.
Bo3HHUKHOBEHME 1 HBOJIOLNS COI[MAIBHOTO TOBEICHUS KUBOTHBIX.

[TprcnocoO0aeHHOCT, OPraHW3MOB KaK pe3yJIbTaT MHUKPOAIBOJIONMH. BO3HWKHOBEHUE
npucnocoonennii -y  opranuzMoB. Apomopdo3bl U uauoagantanuu. [Ipumepsr
IPUCTIOCOOJIEHUI y OpraHu3MoB: MOp¢oJioruuyeckue, (pu3noaoruyeckue, OMOXUMUYECKUE,
noBeneH4Yeckrue. OTHOCUTENBHOCTh MPUCITIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykrypa. BunoobpasoBanue kak pe3yabTaT MUKPOIBOJIOLINH.
Wzonsmusa — xmrodeBoit akrop BumooOpaszoBanms. [lyTu m cmocoObl BUI000pa30BaHUS:
ajionaTpuyeckoe (reorpaduyueckoe), CUMIATPUYECKOE (IKOJOTHYECKOE), «MTHOBEHHOE
(monumuonau3anus, rudpuanszanus). JJIMTeabHOCTh IBOIIOLMOHHBIX MPOIECCOB.

Mexanu3mbl (OpMUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3HUs.

Ponb sBOMIOIIMOHHON OHONOTHMM B Pa3pabOTKE HAYYHBIX METOJIOB COXPAHECHUS
OoropazHoo0Opazusi. MHUKPOIBOIIONUS U KOABOIIOLMS Mapa3uTOB UM MX X035ieB. MexaHU3MBbI
dbopMUpOBaHUS YCTOMUUBOCTH K aHTUOMOTHUKAM U CTIOCOOBI OOPHOBI C HEH.

JdeMoHCTpanuu

[Toptpetsi: C. C. YUerBepukos, 3. Maiip.

Tabmuiel 1 cxembl: «MyTalMOHHAsT M3MEHYUBOCTHY, «llomynanuoHHas CTPYyKTypa
BUJa», «CxeMa mposBieHHs 3akoHa Xapau—BaitHOepray, «JIBHKylue CHIIBI 3BOJIIOIIUN,
«JKoJIoTUYEeCKass M30JIALMS MOMyJISIUil ceBaHCKON (openn», «['eorpaduyeckas H30ALUA
JUCTBCHHHIIBI CHOMPCKOM W JIMCTBEHHUIBI AaypcKkoi», «[lomymisimoHHbIE BOJHBI
YHCIIEHHOCTH XWIIHUKOB M XEpTB», «CxemMa NeWCTBUSA E€CTECTBEHHOTO 0TOOopay, «Dopmbl
O00prOBI 3a cyuiecTBOBaHUE», «WHIyCTpHalbHBIA MenaHu3M», «KuBble HCKOIaeMbIey,
«ITokpoBUTENLCTBEHHAS! OKpacka >KUBOTHBIX», «lIpemynpexnaromas okpacka >KWBOTHBIXY,
«®uznonoruueckue  aganrauuuy,  «lIpucnocobieHHOCTH ~ OpraHM3MOB U €€
OTHOCHUTENLHOCTHY, «Kpurepun Bunay», « Buasl-aBoitHuKn», «CTpyKTypa BUJa B IPUPOIE,
«CrnocoOb1  BumooOpaszoBanus», «l'eorpaduueckoe BUAO0Opa3oBaHWE TPEX  BHUJIOB
JaHBIIIENR», « IKOJIOTHYECKOE BUI000pa30BaHNE BUJOB CUHUL, «[lomumionsl pacTeHuiiy,
«KamycTHo-peneunsblil ruOpum.



O6opymoBanme: repdapun pacTeHUH, KOJUICKITUH HACEKOMBIX, Yydesia ITHI] ¥ 3Bepei ¢
IpUMEpaMu pa3InYHbIX MPUCIIOCOOJIEHUH, Yydesia ITHIL U 3Bepel pa3HbIX BUAOB, Tepbapuu
pacTeHuid OJIM3KUX BUJIOB, 00Pa30BABIIUXCS PA3TIMYHBIMU CIIOCOOAMH.

JlaGopaTopHnasi pabora «BrisiBieHHEe U3MEHUMBOCTH y 0COOEH OTHOTO BHUIAY.

Jlabopatopuasi pabGora «lIpucnocoOneHusi oOpraHu3MOB M HMX OTHOCHUTEJbHas
11EJI€CO00PA3HOCTHY.

JlabopaTropnasi padora «CpaBHeHHE BUOB IO MOP(HOIOTHIECKOMY KPUTEPHUION.

Tema 3. Makpo3BoJIronusi M €€ pe3yjibTaThl

Metonpl u3yuyeHUss MakpoldBoiroluu. llaneoHTonormyeckue METOAbl H3YUEHHUS
sBosmonuu. [lepexoansie popmbl U PuitoreHeTHUECKUE Psiibl OPraHU3MOB.

buoreorpaduueckue Meronbl u3zydeHus s3Boitonuu. CpaBHeHue Giaopel U (ayHb
MaTEepUKOB U 0cTpoBOB. bruoreorpaduueckue odnactu 3emin. BUapl-sHAEMUKH U PETUKTBHI.

DOMOpPHOJIOrMYECKUE U CPABHUTEIBHO-MOP(POIIOTMUECKUE METO 1Bl U3YUEHUS IBOJIIOIUH.
['eHeTHuecKre MEXaHU3MBbI SBOJIIOIIMM OHTOT€HE3a U MOSIBJICHUS YBOJIIOIIMOHHBIX HOBIIIECTB.
['oMonoruyHbple W aHaJOTUYHBIE OpraHbl. PyauMeHTapHble OpraHbl W aTaBU3MBI.
MounekyasipHO-TeHeTH4YeCKre, OWOXMMHUYECKHE M MaTeMaTHYeCKUe METOJbl HU3y4eHHUs
sBotoIMU. ['omMonoruunbie reHbl. COBPEMEHHBIE METO/BI MOCTPOEHUS (PHIOTEHETUYECKUX
JIEPEBBHEB.

XPpOMOCOMHBIE MYTAIIMK U 3BOJIOLIMSI TEHOMOB.

OOmme 3aKkOHOMEPHOCTH (TMpaBwiia) OdBOJOUMHA. [lpunyun cmensvl  yHKyuil.
HeoOpaTtumocts sBomonnu. AgantuBHast paauanus. HepaBHOMEpHOCTb TEMIIOB 3BOJIOIUH.

JleMoHCTpauun

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mroiep, 3. [ 'eKkenb.

Tabmunpl u  cxembl: «DUIOreHETUYECKUN paAx  Jowaan», «ApXEONTEepPUKC,
«3Bepo3yOnie  smepb», «Crerouedansr»y, «Punnoputey, «CeMeHHBIE MAaNOPOTHUKNY,
«buoreorpaduueckue 30ubl 3emin», «lpeid koHTHHEHTOB», «PemukTby, «HavanbHblie
CTaaud HMOPUOHAIBHOTO PpPAa3BUTHS IIO3BOHOUHBIX JKUBOTHBIX», «['OMonoruuneie u
aHAJIOTUYHbBIC OpraHbly, «PyIUMEHTBI», « ATaBU3MBbI», « XpOMOCOMHBIE HAOOPHI YEIOBEKA U
MMIIaH3e», « 1aBHbIE HaNpaBIEHUS 3BOIOLUNY, «OO0IIHE 3aKOHOMEPHOCTH YBOJIIOLIUI.

ObopynoBaHue: KOJIEKIIMH, TepOApuu, MYJSDKA HCKOMAEMbIX OCTATKOB OPTaHU3MOB,
MYJISKM TOMOJIOTHYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJIJIEKIIMH
HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BUTHE KU3HU HA 3emuie

HayuHble TMNOTE3bI MPOUCXOXKICHUS KU3HU Ha 3emiie. AOMOTEHE3 M IMAHCIEPMHS.
JloHayuyHbIe PEICTABIEHUS O 3aPOKIECHUU KU3HU (KpealurnoHu3M). [' unoresa nocTossHHOTO
camM03apoXKJeHus1 KU3HU U e€ omnpoBepxkeHue onbiTamu . Pemu, JI. Cnammanumanu, JI.
[Tactepa. [Ipoucxoxnenue KU3HU U aCTPOOUOIIOTHS.

OcHOBHBIE J3Tanbl HeopraHudyecko sBomonuu. [lnaHerapHas (reosiornueckas)
IBOMIIOLMS. XUMHUYECKAsl 3BOJIOLMSA. AOHOrEHHBIM CHHTE3 OpPraHUYECKHMX BEUIECTB U3
Heopranndeckux. Oneir C. Munepa u I'. FOpu. O6pazoBanue moauMepoB U3 MOHOMEPOB.
Koanepsarnas runoreza A. WM. Omapuna, runoreza nepsuuHoro OynboHa [[x. XomnzeitHa,



reHeruueckas rumnoteza . Mémnepa. Pubosumer (T. Yek) u rumoresza «mupa PHK» V.
['un6epra. DopmupoBaHre MeMOpaH U BO3HUKHOBEHHUE TPOTOKIETKH.

Hcropust 3emnm m Meroabl €€ H3ydeHHs. VIckomaemple OpPraHMYECKHE OCTaTKH.
['eoxpononoruss u €€ wertoapl. OTHOcHUTENbHAass U AOCOJIOTHASsE TE€OXPOHOJIOTHS.
['eoxpoHOJIOrnYeCcKas MIKajaa: 30HbI, 3Pbl, IEPUOBI, SITOXH.

HauanbHble 3Tansl opranndeckon 3Botonuu. [1osBieHne u 3BOJIIOLNS TTEPBBIX KIETOK.
OBomons Metabonu3Ma. Bo3HuKHOBeHHE mepBbIX 3KocucTeM. COBPEMEHHbIE MUKpPOOHbBIE
OMOIUIEHKM KakK aHajior mepBbIX Ha 3emse coobmiectB. Ctpomaronutsl. IIpokapuotsl u
DYKapHUOTHI.

[IpoucxoxjieHre 3ykapuoT (CMMOMOTEeHE3). DBOJIFOIIMOHHOE ITPOUCXOKICHUE BUPYCOB.
[IpoucxoXI€eHHNE MHOTOKJIETOYHBIX OpPraHM3MOB. BO3HMKHOBEHHE OCHOBHBIX TIpyNIl
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE ATallbl 3BOJIOLMH BBICHIUX pacTeHUH. OCHOBHBIE apoMop(do3bl PACTEHH.
Beixon pacrenuil Ha cyuly. llosiBlieHHE CHOpPOBBIX PACTEHUN W 3aBOEBAHHE MMU CYIIIH.
Cemennble pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHUN.

OcCHOBHBIE 3Tamnbl HBOJIIOLMU KUBOTHOTO MHpa. OCHOBHBIE apoMOpP(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuili B3pbIB — TOSBICEHHE COBPEMEHHBIX THUMOB. IlepBbie
XOpJOBBIE )KUBOTHBIE. JKU3HBb B BOJIe. DBOJIOLNS MO3BOHOUYHBIX. [Iporcxoxaenne ampuouit
u pentuwinid. [Iporcxoxkaenne miekonutaronux u ntuu. [puHun kiroueBoro apomopdosa.
OcBoeHne OECIO3BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTue xu3HM Ha 3emiie N0 3paM M IMEepUOJAM: apXEH, MPOTEPO30M, MaIECO30M,
Me3030H, KaiHo30il. OOmas XapakTepUCTHKa KIMMaTa M TEOJOTHYECKUX MPOIIECCOB.
[losiBneHne M pacuBEeT XapakTEepPHBIX OPraHU3MOB. YTJeoOpa3oBaHHE: €ro YCJIOBHUS H
BJIMSIHUE HA Ia30BbI COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAaHHSI — SKOJIOTHYECKHE KPU3UCHI MPOLULIOro. IIpuunHel U ciiecTBUs
MaccoBbIX BbIMUpaHU. COBpPEMEHHBIH JKOJOTUYECKUH KPHU3UC, €ro OCOOEHHOCTH.
[IpoGnema coxpanenus 6MopazHo0Opas3usi Ha 3emiie.

CoBpeMeHHass cucTemMa oOpraHuyeckoro mwupa. [lpuHiunel  kiaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPy OPraHU3MOB.

JleMoHCTpauumn

[Toptpetsi: @. Peau, JI. Cnamnannanu, JI. [Tactep, . 1. Meunukos, A. 1. OnapuH,
Jx. Xongeiin, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuibl u cxembl: «Cxema onbita . Peany, «Cxema onbita JI. [Tactepa mo uzydeHuro
caM03apoKJIeHUd Ku3H», «Cxema onbita C. Musnepa, I'. FOpw», «3Tansl HeOpraHu4ecKoi
sBomoLMn», «l'eoxpoHonormyeckas mkana», «HavyanbHble ATanbl  OpraHUYECcKOM
sBoIONIMNY, «Cxema oOpa3oBaHUs SyKApUOT MyTEM cuMOuoreHesza», «Cucrema >KHUBOU
npupoas»,  «CTpoeHue  Bupyca», «Apomopdosbl  pacteHuity,  «PuUHHOPUTHDY,
«OTHOKJIETOYHBIE BOAOPOCIN», « MHOTOKJIETOUHBIE BOAOPOCIN», «Mxu», «IlanmopoTHukm»,
«l'omoceMeHHble pacTeHus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTHS
KUBOTHOTO MHpa», «Apomopho3bl KUBOTHBIX», «[Ipocreiimmey, «KuiedHomnomocTHbIe,
«Ilnockue yepBu», «UneHuctoHoruey, «PouiOb», «3eMHOBOJHBIEY, «IIpecMbIkaronuecs,
«Itnuey, «Mitekonurarommey, «Pa3BuTue )KU3HU B apXEHUCKOU dpe», «Pa3BuTue )KU3HU B



MPOTEPO3OUCKON 3pe», «Pa3BUTHE XKU3HM B TMAJCO30MCKON 3pey», «Pa3BUTHE >KU3HU B
ME3030MCKO 3pe», «Pa3BuThe XU3HM B KalHO30HCKOW 3pey, «CoBpeMeHHas cucrema
OpPraHUYECKOr0 MUPa.

O6opynoBanue: repOapuu pacTeHUN Pa3TUYHBIX OTACJIOB, KOJUICKIIMA HACEKOMBIX,
BJIQYKHBIE TTPEINApaThl >)KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH UTJIOKOKUX, CKEJIEThI
NIO3BOHOYHBIX JKMBOTHBIX, Yyyeja NTHI U 3BEPEH, KOJUIEKIUU OKaMEHEJIOCTEW, IMOJIE3HBIX
VCKOITa€MBbIX, MYJISIKH OPraHUYECKHUX OCTaTKOB OPIaHU3MOB.

BupryaabHas n1adopaTtopHas padora «Moaenuposanue onbiToB Mmmepa—tOpu no
M3YUYCHHIO a0MOT€HHOTO CUHTE3a OPTraHUYECKUX COSMHEHUI B IEPBUYHON aTMOc(epey.

JlabopaTtopHasi padora «/I3yyeHue M OIMCAHME HCKOMAEMBIX OCTATKOB JPEBHUX
OpPraHU3MOBY.

IIpakTuyeckas padora «3yueHne OCOOEHHOCTEH CTPOEHUS PACTEHHUN pa3HbIX
OT/ZICIIOBY.

IIpakTuueckass padora «/3ydyeHue o0OCOOEHHOCTEM CTPOEHUS TO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaeHue 4eji0BeKa — AaHTPONOreHe3

Pa3nenbl v 3a1a4n aHTPONOJIOTUHA. METOAbI aHTPOIIOJIOTUH.

CraHoBJIEHUE MTPEACTABICHUH O MPOUCXO0KICHUHN YEIOBEKA. PENUTHO3HbBIE BO33PEHUA.
CoBpeMeHHBIE HAyYHbIE TEOPHUHU.

CXoncTBO 4elloBeKa € KUBOTHBIMH. CHCTEMAaTHYECKOE IIOJIOKEHHE YEJIOBEKa.
CBumeTenbcTBa CXOJCTBA UEJIOBEKAa C IKUBOTHBIMHU: CPAaBHUTEIBHO-MOP()OIOTHUECKHE,
aMOpuoIorndYecKkue, (HU3NOIOTO-OMOXUMUYECKHne, ToBeAeHYecKkne. OTIMuns 4elioBeKa OT
JKUBOTHBIX. [IpAMOXO0XKJEHME M KOMIUIEKC CBSI3aHHBIX C HHUM NpHU3HAKOB. PazButue
TOJIOBHOT'O MO3Ta M BTOPOU CUTHAJILHOM CUCTEMBI.

HBuwxkymme cuibl  ((pakTOpbl) aHTpOMOreHe3a: OHOJOTHYECKHE, COIHAlIbHBIC.
CooTHolieHrne OMOIOTMYECKHUX U COLMATbHBIX (PAKTOPOB B AHTPOTIOT€HE3E.

OCHOBHBIE ~ CTaJUM  aHTpOINOTeHe3a. PaHHME  uenOBEKOOOpa3HblE  OOE3bSIHBI
(IPOKOHCYJIBI) M PAaHHUE TTOHTUIBI — OOIIME MPEAKU YeT0BEKOOOPa3HBIX 00€3bsIH U JIFOJIEH.
ABCTpaJIONUTEKN — JABYHOTHE IIPEAKHU JIroAeH. UemoBeKk yMenblid, EPBBIE HW3TOTOBICHUS
opyauii Tpyaa. YenoBek MPsSMOXOAAIIMN W TEPBBIA BBIXOJ JIOACH 3a Tpenenbl AQpUKH.
UYenoBek relaenbOeprckuii — OOMIMI MPEJoK HEaHAEPTaThCKOTO YEJIOBEKa M YEIOBEKa
pasymHoro. YenoBek HeaHAEPTAIbCKHN KakK BHUJ JIFOAEH XOJOJHOrO KiauMmara. YeloBek
pPa3yMHBIi COBPEMEHHOI'O THIIA, JEHUCOBCKMI YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a
npenenamu Adpuku. [laneorenernka u najgeoreHOMHUKA.

OBOMIONMS COBPEMEHHOTO 4enoBeKka. EcTecTBEHHBIH OTOOp B MOMYJSIUSAX YEIOBEKA.
MyTannoHHsIi Tporiecc u monuMopdusm. [lomynsaimroHHbIe BOIHEI, Ipei( reHOB, MUTPAIIHS
U «3((eKT ocHOBaTEN» B MOMYJIALKAX COBPEMEHHOTO YEJIOBEKa.

Yenoseueckue pacsl. [lonstue o pace. bonbiine pacsl: eBponeouaHast (€Bpa3uiickas),
aBCTpaJo-HErpouIHasl (SKBaTOpUaIbHasl), MOHTOJIONIHAs (a3UaTCKO-aMepuKaHcKas). Bpems
U IyTH pacceleHus 4YeloBeKa Mo IuiaHere. ENWHCTBO uenoBedeckux pac. Hayunas
HECOCTOSITENIBHOCTh ~ pacu3Ma. [IpucnocoOieHHOCTh 4YelloBeKa K Pa3sHbIM  YCIOBHUSM



OKpykaroriei cpenbl. Biusaue reorpaduueckoit cpesl u apeiida reHoB Ha MOPGOIOTHIO U
($U3MOJIOTHIO YeTOBEKa.

MexauciunHapapie  MeToAbl B (u3nUeckor (OMOIOTHYECKO) aHTPOIIOJIOTHH.
DBOJIIOLIMOHHAST ~ AaHTPOMOJIOTUST Y TMAJCOAHTPONOJIOTHS  YEJOBEUYECKUX  MOMYJISLHUM.
buoconmanbHple  MCCIENOBaHMUS NPUPOABI  4enoBeka. [cciemoBaHme  KOIBOIIOLUU
OMOJIOrMUYECKOT0 U COLMAIBHOIO B YEJIOBEKE.

JeMoHCcTpanun

IToptpersr: Y. lapsun, JI. JIuku, A. . Poruackuii, M. M. I'epacumos.

Tabnupel U cxembl: «MeToIbl aHTPOMOJOTHUUY», «I OJOBHOM MO3r 4YelIOBEKay,
«UYenoBexkooOpasHble 00€3bsIHBI», « CKEJIET YEIOBEKA U CKENET LIMMIIaH3e», «PyIMMeHThI 1
aTaBU3MbDY, «JIBHKYyIIHE CHIIBI AHTPOIIOTEHE3a», «OJBOJIOLMOHHOE JPEBO YEIOBEKAY,
«ABcTpastonuTek», «UYenoBek ymenbli», «YenoBek MNpAMOXOIAIU», «JIeHUCOBCKHIA
yenosek» «Heannepranbus», «KpomanpboHUbD, «IIpenkn denoBekay», «ITalbl 3BOJOLMH
4eJIoBeKay, «Pacel uenoBekay.

OOopynoBaHMe: MYyJSDKH OKaMEHEJOCTEH, MpPEeIMETOB MaTepUalbHONW KYyJIbTYpPbl
OpEeIKOB 4YesloBeKa, penpoaykuuu (dotorpaduu) KapTUH ¢ MHUQPOIOTHUYECKUMU U
OMONIEMCKUMH CIO’KETaMU MPOUCXOXKJIEHUSI 4YeoBeKa, (poTorpaguu HaXOJOK HMCKOIMAEeMbIX
OCTATKOB YEJIOBEKA, CKEJET YEJIOBEKa, MOJEIb Yepelna 4YeJOBEKa M Yeperna IIMMIIaH3E,
MOJIEJIb KUCTH Y€JI0OBEKA U KMCTH IIKMMIIAH3€, MOJIEIU TOPCA IIPEAKOB YEIIOBEKA.

JlaGopaTopnass paGora «J/I3yueHue OCOOCHHOCTEHl CTpPOEHHs CKelieTa YeIOBeKa,
CBSI3aHHBIX C IPSIMOXOXKICHUEM.

IIpakTu4yeckas padora «/3yyeHue 3KOJIOrMYECKUX aIalTAlMI YET0BEKay.

Tema 6. DJxosoruss — Hayka O B3aMMOOTHOIICHHUSIX OPraHU3MOB H
HAJIOPTraHU3MEHHBbIX CUCTEM € OKPY:KAKOUIeH cpeaoi

3apoxkJieHre W pa3BuUTHE dKoyioruu B Tpynax A. ['ymboneara, K. @. Pynwse, H. A.
Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3aens! u 3agaun 3xonoruu. CBsi3b
DKOJIOTUU C IPYTUMH HayKaMHU.

Metoas! sxonoruu. IloneBbie HAOMIOAEHUS. DKCIIEPUMEHTHI B 3KOJIOTUU: IPUPOJIHBIE U
naboparopHble. MoaenupoBaHUEe B OKOJIOTMHM. MOHUTOPUHI OKpYXKAIOUIEH cpenpl:
JIOKATBHBIA, PETHOHATLHBIN U TI100aTbHBIH.

3Ha4YeHHE PKOJOTMYECKUX 3HAHUM JJIs YEJIOBEKA. DKOJOTMYECKOE MUPOBO33PEHUE KAK
OCHOBA CBSI3€M 4YEJIOBEUECTBA C NPUPOAOH. POPMHUPOBAHME IKOJIOTMYECKON KYJIBTYPBl U
DKOJIOTUYECKON TPAMOTHOCTH HACEIICHHUS.

JleMoHCTpauumn

[Toptpetsr: A. I'ymGonbar, K. ®@. Pynse, H. A. CeBeprios, O. ['ekkens, A. Tencnu, B.
H. Cykaués.

Tabmunel u  cxemsl: «Pazgensl  skonmorum», «MeTtoael skonorun», «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEH CPEIBD».

JlabGopaTopHnas padora «/3yueHue METO0B FKOJOTUUECKUX UCCIICTOBAHUIN.

Tema 7. Opranusmbl u cpeaa 00UTAHUSA

Okonoruueckre (QakToppl U 3aKOHOMEpHOCTM uX JeictBus. Knaccuduxanus
IKOJIOTUYECKUX  (AKTOpOB: aOMOTUYECKHE, OHOTHYECKHE, aHTpornoreHHole. OOmme



3aKOHOMEPHOCTH JIEHCTBUS dKooTnueckux gaktopoB. [IpaBuno muanmyma (K. Llnpenrens,
1O. JIubux). TonepanTHOCTb. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBbI.

Abuotnyeckue ¢Qaktopel. CBeT Kak »sKosornueckuii Qaxrtop. JleiicTBue pa3HbIX
YYaCTKOB COJIHEYHOTO CIHEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TpYyHNbl pacTeHUH U
KUBOTHBIX 10 OTHOILLIEHUIO K cBeTy. CUrHaibHast poiib cBera. doTonepuoausm.

Temnepatypa kak sKkosiornueckuil ¢akrop. JelcTBue TemmepaTypbl Ha OpPraHU3MBI.
[ToMKuIOTEepMHBIE M TOMONOTEPMHBIE OpPraHU3Mbl. OJBPUTEPMHBIE M CTEHOTEPMHbBIC
OpTraHHU3MBI.

BnaxHocTh Kak 3kosiornueckuii ¢pakrop. Ilpucnocodienrs pacTeHui K NOAAEpKAHUIO
BojHOTrO OanaHca. Kiaccudukainus pacTeHUMR 1O OTHOIIEHUIO K Bojie. Ilpucrocobienus
KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEKUMa.

Cpenpl oOMTaHMS OpPraHU3MOB: BOJHAs, Ha3€MHO-BO3/YIIHAs, MMOYBEHHAs, ITyOWHHas
HOJIITOYBEHHAsA, BHyTpUOpraHu3MeHHas. OU3nko-xuMuiyeckue 0COOEHHOCTH Cpesl OOUTaHus
opranu3moB. [Ipucnocobienuss OpraHu3MoB K KU3HH B Pa3HBIX Cpeliax.

buonornueckne purmel. BHemHue u BHyTpeHHUE puTMbl. CyTOYHBIE M T'OJUYHbBIE
putMmbl. [Iprcnoco6IeHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUN KU3HU.

XKuznennsie popmbl opranu3MoB. [lousaTue o xuzHeHHoi Gopme. KuzHeHHbie GopMBbI
pacTeHMii: JepeBbs, KyCTapHUKH, KyCTAPHUYKH, MHOTOJIETHHE TpPaBbl, OJAHOJETHHUE TPAaBBHI.
KuzHeHnHbie (POPMBI KUBOTHBIX: THAPOOUMOHTHI, T€OOMOHTHI, a3POOHOHTHI. OCOOEHHOCTH
CTpOCHHMSI U 00pa3a KHU3HU.

buotnueckue ¢akrtopel. Buumbl OMOTHYECKHMX B3aMMOJICHCTBHI: KOHKYPEHIIHS,
XUIIHAYECTBO, CUMOMO3 u ero @opwmbl. [lapazutusMm, Koomepamus, MyTyalu3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxjeOHun4ecTBo). Herpoduueckue B3aumoaeicTBus
(Tommueckue, opuueckue, dadpudeckue). 3HaUYeHUE OMOTHYECKUX B3aMMOJCHCTBUM s
CYLIECTBOBAHMSI OPraHU3MOB B cpejie oOuTaHus. [IpuHIUN KOHKYPEHTHOTO UCKITIOUEHUSI.

JleMoHCTpauun

Tabmupl u cxeMbl:  «Okojorudeckue  (axkTopsl», «CBETOBOM  CHEKTPY,
«OKOJIOTUYECKUE TPYIIbl JKUBOTHBIX [0 OTHOLIEHUIO K CBETYy», «TennokpoBHbIE
AKUBOTHBIEY, «XOJOJHOKPOBHBIE XKUBOTHBIEY, «DU3MONIOIMUECKHE aAaNTallly >KMBOTHBIX»,
«Cpenpl  oOuTaHusi oOpraHu3MoBy, «buonoruueckue putMmbly, «KuzHeHHbIE (OPMBI
pacTennit», «KuzHeHHble (HOPMBI KUBOTHBIX», «IKOCHCTEMa IIMPOKOIUCTBEHHOTO JIEcay,
«JKxocucteMa XBOiHoro Jjecay, «llenu nuTanusy, «XumHuuecTBo», «llapazurnzmy,
«Konkypennusy, «Cumonosy, «KommeHcamnzm.

ObopynoBanue: repbapuu pacTeHUH W KUBOTHBIX, MPUCIIOCOOJCHHBIX K BIUSHHUIO
pPa3IMYHBIX JKOJOTUYECKUX (DAKTOPOB, TrepOapuy CBETOMIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUI, CBETOIOOUBBIC, TCHETIOONBBIE U TEHEBBIHOCIMBBIE KOMHATHBIC
pacTeHusi, TepObapuu M KOJUIEKUUHU TEIUIONIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTONUYMBBIX
pacTeHMii, dydejia NTULl U 3Bepeil, repbapuu pacTEHUM, OTHOCAIIUXCS K TUTpoUTaM,
Kcepouram, mMe3opuTaM, KOMHATHBIE PACTEHUS NAHHBIX TPYII, KOJJICKIIUU >KUBOTHBIX,
oOWTAIONMX B pa3HBIX cpefax, repOdapuu M KOJUICKIIMM PACTEHHH U JKUBOTHBIX,
o0JjafaoIuX YepTaMyu MHPUCIIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCJIOBHM KU3HHU,



repOapuu ¥ KOJUICKITUN PACTCHUH W )KUBOTHBIX Pa3IMYHBIX KU3HEHHBIX (OPM, KOJUICKITUN
YKUBOTHBIX, YUaCTBYIOIIHUX B PA3TUYHBIX OMOTUYECKUX B3aUMOICUCTBUSIX.

JlabopaTopnasi pab6ora «BplsBieHHe NPUCTIOCOOIEHUN OPraHU3MOB K BIHSHHUIO
CBETAY.

JlabopaTopnasi pabora «BbIsiBIeHHE NPUCTIOCOOIECHUNH OPraHU3MOB K BIIHSHHIO
TEMIEPATYPhD».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOEHHOCTH PACTEHUU U3 Pa3HBIX MECT
oOUTaHUS.

Tema 8. Ikos10rMsi BUAOB U MOMYJISIIIUIA

DKOJIOTMUECKUE XapaKTepUCTUKU mnonyisiiuu. [lomynsiuus kak OuoJoruyeckas
cuctema. Posib HEOTHOPOAHOCTH Cpejibl, GU3HUECKUX 0aphePOB U OCOOCHHOCTEN OMOJIOTHH
BUJIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOMN CTPYKTYPHI MomyJisiuii. OCHOBHBIC MTOKa3aTEIH
MONYJISIUUU: YUCIEHHOCTh, IJIOTHOCTh, BO3PAaCTHAs M TOJIOBAS CTPYKTYpa, POKIAEMOCTD,
MPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALTUSL.

DKonoruyeckas CTpykrypa nonyJisiiuu. OLueHKa YuCIEHHOCTH NomyIsuny. /{nnamuka
NONyJSIMUA W €€ peryisinusa. buoThueckuil mnoTeHIuan MNomyiasuud. MoJienupoBaHue
JUHAMUKHA Tonynsuud. KpuBble pocTa YMCIEHHOCTH mnomyisnuu. KpuBble BbDKUBaHMUS.
Perynauusi 4uCIEHHOCTH MOMYJALMI: posib (PAKTOPOB, 3aBUCAIIMX U HE 3aBUCALIUX OT
MJIOTHOCTHU. DKOJOTUYECKHE CTpaTeruu BUAoB (r- u K-crparerun).

[Tonsitue 00 s3konormyeckoil Huie BuAa. MecrooOuTanue. MHoromepHas MOEIb
skosiornueckor Humm Jx. M. Xarunncona. Pazmepsl skonornueckor Humu. [loreHunanbHas
Y pean30BaHHas HUIIIHU.

Bupa kak cucrema momynsiuuid. Apeanbl BUAOB. BHUIBI M MX JKU3HECHHBIE CTPATETHUU.
DKOJIOTUYECKUE DKBUBAJICHTBHI.

3aKOHOMEpPHOCTU TIOBEJACHUS U MUTpAIMH KUBOTHBIX. DBHOIOTHMYECKHE WHBA3UU
Yy>KEPOJIHBIX BUJIOB.

JdleMoHCTpa U
[Toprper: k. Y. XaT4UHCOH.
Tabnurbr u CXEMBI: «JKOJIOTUYECKHE  XapPAKTEPUCTHUKHU TIOITYJISLIUNY,

«IIpocTpaHCcTBEHHAs] CTPyKTypa MOMysauun», «Bo3pacTHble NHUpaMHUAbl MOMYJISAILIUN,
«CKOpOCTh 3aCelICHHs] TIOBEPXHOCTHM 3€MJIM Pa3IUYHBIMU OpraHuzMammy», «Mojaeinb
skosorndeckor Humu Jx. M. XatauHcoHay.

O6opynoBanue: repbapuu pacTeHUMN, KOJUIEKIIUHN JKUBOTHBIX.

JlaGopaTopHnas padora «I[IpucnocoOneHus CeMsIH paCTeHUI K PaCCEICHUIO.

Tema 9. Dxos10rust c000MIECTB. IKOJIOTHYECKHE CUCTEMBI.

Coo0miecTBa opraHnu3MoB. bruoreHos u ero cTpykrypa. CBsS3u MEXIy OpraHu3MaMy B
OMOlLIeHO3E.

Okocucrema kak oTkpbiTasi cucteMa (A. JIx. Tencnu). DyHKIIMOHAIBbHBIE OJIOKH
OpPraHu3MOB B DKOCHUCTEME: ITPOAYLIEHThI, KOHCYMEHTHI, peyleHThl. Tpoduueckre ypoBHHU.
Tpoduueckue nienu u cetr. AOHOTHYECKHE OJIOKH dKOocHCTeM. [10YBBI M HITBI B 9KOCHUCTEMAX.
KpyroBopoT BelecTB 1 MOTOK SHEPTUU B SKOCUCTEME.



OcCHOBHBIE TOKa3aTENM »BSKOCHCTEMBbl. buomacca W MNpoAyKIUs. OKOJIOTHYECKUE
MUpaMUIbl YUCEN, OMOMACCHI U SHEPTUH.

Hunamurxa  skocucmem.  Kamacmpoguueckue — nepecmpotiku.  @nyxmyayuu.
HamnpaieHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIECTB — cyKileccuu. [IepBUYHBIE 1 BTOPUYHBIC
CYKLECCUM M MX NPUYHUHBI. AHTPONOTE€HHBIE BO3JCHCTBUS Ha cykieccuu. KimMmakcHoe
coobiecTBo. bropaznooOpasue u mojsHOTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTHU
COOOILIECTB.

[IpupoaHBIE 3KOCHCTEMBL. JKOCUCmEMbL 03ED U peK. IKOCUCTEMbl MOPEU U OKEAHO8.
IKocucmemvl MyHOp, 1eco8, cmenei, nyCmbitb.

AHTPONIOTEHHBIE HKOCUCTEMBI. Arposkocucrema. ArpoieHo3. Pazmuuus wmexay
AHTPOMNOTEHHBIMHU U MPUPOJHBIMU SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucreMm. lopoackas ¢uopa u
¢dayna. CuHaHTponu3aIus ropojckoi gayHsl. buonornueckoe v X03sMCTBEHHOE 3HAYCHUE
arpod’KOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUNA OpPraHU3MOB B
akocucteMax. Poab kackaonozo sghgexma u 6udos-30uguxamopos (kirouesvlx 6udo8) 6
@yHKkyuonuposanuu 3kocucmem. IlepeHOC HSHEPrMM W BEIIECTB MEXKAY CMEXHBIMU
DKOCUCTEMAMH. Y CTOMYMBOCTb OPraHU3MOB, TMONYJSALMA M 3KOCUCTEM B YCIOBHAX
€CTECTBEHHBIX U aHTPOMOTE€HHBIX BO3/ICHCTBUM.

Mexanuzmbl  8030eticmeus  3a2pA3HEHULl PA3HBLIX MUN08 HA CYOOP2AHUIMEHHOM,
OP2aHUSMEHHOM, NORYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX, OCHOBbl IKOJIOSUYECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 8030eticmaus. MeTo10I0THs MOHUTOPUHIA €CTECTBEHHBIX
Y aHTPOIIOT€HHBIX IKOCUCTEM.

JleMoHCTpanuu

[Toptpet: A. Ix. Tencnu.

Tabmuubr u cxembl: «CTpykTypa OHMOILIEHO3a», «IKOCHCTEMa IMHPOKOJIUCTBEHHOTO
jeca», «IDKOCUCTEMAa XBOMHOTO Jieca», «DyHKIMOHANIBHBIE TPYIIbl OPraHU3MOB B
skocucteMe», «KpyroBopor BemiecTB B 3skocucteme», «llemum nurtanus (mactOumiHas,
JNETPUTHAS )», « IKOJOTUYECKAsl MUPaMUJIa YUCEID», « DKOJIOTrHYecKas nupaMuia 0MoMacch»,
«Ikonorudeckas nupamuna sHeprum», «OOpasoBanue Oomnora», «llepBuuHas cykieccus,
«BoccTaHoBIIeHHE JIeca TIoCIIe oXKapa», « IKOCUCTEMA 03epay, «ArponeHo3», «Kpyrosopor
BEIIECTB U MOTOK PHEPTUU B arporeHo3er, «[Ipumepsl ypdboskocuctem».

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUU HACEKOMBIX, Yyuesia NTHI] U 3BepeH,
repoapuu KyJIbTyPHBIX U JUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MOJIETb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yueHue u onucanre ypoO3IKOCUCTEMB.

Jlabopatopnasi  paGora  «/3ydyeHme  pa3zHOOOpa3us  MEIKHMX  ITOYBEHHBIX
YIEHUCTOHOTHX B Pa3HBbIX SKOCUCTEMAX).

IKcKypeust «IKCKypCUs B TUIIMYHBIN OHOreo1ieHo3 (B 1yOpaBy, Oepe3HsK, eIbHUK, Ha
CYXOJOJBHBIN WIIM TTIOMMEHHBIH JIyT, 03€p0, 00JIOTO)».

IKCKypcusl « IKCKYpPCHUS B arpO’KOCUCTEMY (HA MOJIE€ WU B TEIUIMYHOE XO3SMCTBO)».

Tema 10. buocdepa — riiodanbHas IKOCHCTEMA



buocdepa — obuiennanerapHasi 000104ka 3eMIIH, TJIe CYIIECTBYET UK CYIIECTBOBaIa
*Ku3Hb. PasButHe mnpencraBieHuit o Ouochepe B Tpymax . 3rocca. Yuenwe B. .
Bepnanckoro o 6mocdepe. Ob6aactu 6uochepsr u e€ coctas. JKuBoe BemecTBo 6nocdepsl u
ero (PyHKIIHH.

3aKkOHOMEpHOCTU  cyliecTBoBaHusa  Ouocdeppl. OcobeHHocTu Ouochepbl  Kak
I100abHOM dKocucTeMbl. J[MHaMudeckoe paBHOBecHe B Ouochepe. KpyroBopoTsl BemiecTB
1 OMOreOXUMHUUYECKHE IUKIIBI (YTaepo/a, a3oTa). PUTMu4HOCTS siBlieHMiA B Ouocdepe.

3oHanbHOCTh Ouocdepsl. Ilonsatue o Omome. OcHOBHbIE OHWOMBI CyIIU: TYHJpA,
XBOWHBIC Jieca, CMCIIAHHBIC W INHPOKOJHMCTBEHHBIC Ji€ca, CTEMH, CaBaHHBI, ITyCTHIHH,
TPOMMUUYECKUE Jieca, BHICOKOTOPhs. KiimMar, pacTUTeNbHbIN U )KUBOTHBIA MUP OMOMOB CYIIH.

Ctpyktypa ¥ (QYHKIMS KUBBIX CHCTEM, OIIEHKa HMX PECYpPCHOTO TOTEHIMAa H
ouochepHbIX PYHKIIHIA.

JdeMoHCTpa U

[Toptpetsi: B. . Bepnaackuii, 3. 3rocc.

Tabmuubr u cxembl: «l'eochepst 3emmm», «KpyroBopor azora B Hpupoae»,
«KpyroBopot yriepoma B mpupoae», «KpyroBopor kucimopona B mpuponae», «KpyroBopot
BOJIBI B IpUpoIie», «OCHOBHBIE OMOMBI Cymny, «KimmmaTtudeckue nosica 3emin», « TyHapay,
«Tamra», «Cmemannblii Jec», «llIupokonuctBeHHbld Jec», «Crenb», «CaBaHHaY,
«Ilycteiasay, « Tponuueckuut gecy.

O6opynoBanue: repbapun pacTeHUN pa3HbIX OMOMOB, KOJIJIEKIIMH )KUBOTHBIX.

Tema 11. YestoBeKk U OKpyxka0IIASA Cpeaa

DKoJloTUYeCcKre KPU3WChl M WX NpUuUuHBL. Bo3snmeiicTBue dYenoBeka Ha Ouocdepy.
3arpsi3HeHHE BO3AYIIHON cpenpl. OxpaHa Bo3ayxa. 3arps3HeHue BoaHOW cpeabl. OxpaHa
BOAHBIX pecypcoB. Paspymienne mouBbl. OxpaHa TMOYBEHHBIX pecypcoB. I3menenue
KJIUMarTa.

AHTpPONIOT€HHOE BO3/JCHCTBME Ha pACTUTENbHBIM U KUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO W KUBOTHOTO MHUpa. OCHOBHBIE MPUHIIMIBI OXpaHbl Mpupobl. KpacHbie
kauru. Ocobo oxpansiembie npupoanbie Teppuropun (OOIIT). boranudeckue caipl U
300JIOTHYECKUE TTAPKHU.

OCHOBHBIC TMPUHIUINBI YCTOWYMBOTO Pa3BUTHSA YEJIOBEUECTBA W MPHUPOIBI.
ParmonansHo€ MPUPOAOIIOIB30BAHUE U COXPAHEHHE OMOJIOTHYECKOT0 Pa3HO00pa3us 3eMIIH.
OOmue 3aKOHOMEPHOCTHM  TJIOOATBHBIX  AKOJOTUYECKHX  Kpu3HcoB. (OcoOeHHOCTH
COBPEMEHHOT0 KPU3HCA U €T0 BEPOSTHBIE MOCIEACTBUS.

Pa3BuTre METOJOB MOHHMTOPWHTA PA3BUTHUS OIACHBIX TEXHOTEHHBIX TPOIECCOB.
Cucmemnsble uccnedoganus nepexoda K pecypcocbepezaroujeli U KOHKYPEHMOCHOCOOHOL
onepeemuxe.  buonocuveckoe  pasnoobpasue  u  oOuopecypcevl.  Hayuonanvhuvie
uHgopmayuonHvle cucmemsl, obecneuusarowue 0OCMyn K uUH@opmayuu no coCmosHUIO
omoenbHblx U008 U sKkocucmem. (OcHOBbl dKOpeaburumayuyu 3SKOCUCMEM U CNocobos
OopbOBI ¢ OUONOBPedcOeHUAMU. PeKoHCmpPYKYUs MOPCKUX U HA3EMHBIX I9KOCUCTIEM.

JleMoHCcTpauumn



Tabmumbpl W cxeMbl: «3arpsi3HeHHe aTtMochepbl», «3arps3HeHue THIPOCHEPHD»,
«3arpszHeHue 1ouBbl», «l[lapHukoBelii 3ddexT», «Ocobo oxpaHseMmble NPUPOIHBIE
TEPPUTOPUNY, «MOJeNn yIpaBasieMOro MUpPay.

O6opynoBanue: ¢oTtorpaduu OxpaHsSEeMbIX pPACTEHUW W KUBOTHBIX KpacHoW KHHUTH
Poccuiickon @enepanuu, KpacHoi KHUTH pEruoHa.

IIVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TPOI'PAMMBI 110 BUOJOI'NN
HA YPOBHE CPEJHEI'O OBIIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUSI O0YYarOIIUMUCS
IpOrpamMM CPeIHETo 00IIero o0pa30BaHUs: IUYHOCTHBIC, METANIPEAMETHBIC U TTPEAMETHBIC.

B cTpykType TUYHOCTHBIX PE3yIbTATOB OCBOCHHMSI MPOTPAMMBI TT0 OMOJIOTHH BBIICIICHbI
CIIEYIOIIME COCTAaBJISIONIME: OCO3HAHME OOYYaIOIUMUCS POCCUMCKOW TIpakIaHCKOM
UJEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOATEIBHOCTH M CaMOONPENEIICHHUIO,
Hanuyue momusayuy K OOy4YEHHIO OWMOJIOTUU, yeleHanpasieHHoe passumiue BHYTPEHHUX
yOXKJIEHU JTUYHOCTH Ha OCHOBE KIIFOYEBBIX IIEHHOCTEH W HWCTOPUYECKUX TPATUITUI
pa3BUTHS  OWOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U  CHOCOOHOCMb — O0YUYaIOIIUXCS
PYKOBOJICTBOBAaTbCSI B CBOEM JEATEIBHOCTH ILIEHHOCTHO-CMBICIOBBIMU YCTaHOBKaMH,
OPUCYIIMMU ~ CHCTEME  OHMOJIOTHUYECKOro  OOpa3oBaHUs,  Haauuue  NpPABOCO3HAHUSI
HKOJIOTHYECKOMN KYJIbTYPBI, CHOCOOHOCU CIMABUMb TICIIA U CTPOUTD KU3HEHHBIE MJIAHBI.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHUS MIPOTPAMMBI IO OHOJIOTHHM JIOCTUTAIOTCS B
€AMHCTBE Y4E€OHON M BOCIUTATENIbHOW JEATEIIbBHOCTH B COOTBETCTBUM C TPATUIUMOHHBIMU
POCCUWCKMMH  COLUMOKYJbTYPHBIMH, HCTOPUYECKMMHU W  JTYXOBHO-HPaBCTBEHHBIMU
[EHHOCTSIMU, IPUHATHIMU B OOIIECTBE IIPaBUIaMU U HOPMaMU MOBEJIEHUS U CITIOCOOCTBYIOT
mpoueccaM CaMONO3HAHUS, CAMOBOCHUTAHUS W CaMOPA3BUTHS, PAa3BUTUS BHYTPEHHEU
MO3ULIAH JIMYHOCTH, MATPUOTU3MA U YBAKEHHS K 3aKOHY U MPABONOPSIKY, UEIIOBEKY TPyJa U
CTapIIeMy TOKOJICHHUI0, B3aUMHOTO YyBaXXCHUS, OCPEKHOTO OTHOIICHHUS K KYJIbTYpHOMY
HACJICUIO U TPAJIUIMSAM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, npupojie u
OKPY>KarolIeu cpere.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHMS Yy4yeOHOro mpeamera «bUOJOTHS) JOJIKHBI
OTpaXkaTh TOTOBHOCTh ¥ CIIOCOOHOCTH OOYYAFOIIMXCS PyKOBOACTBOBATHCS C(HOPMUPOBAHHOM
BHYTPEHHEW NO3ULMEN JMYHOCTH, CUCTEMOW IIEHHOCTHBIX OPHUEHTAllMil, MO3UTHUBHBIX
BHYTPEHHUX YOEXICHUH, COOTBETCTBYIOIIMX TPATUIMOHHBIM I[IEHHOCTSIM POCCHUUCKOTO
00111ecTBa, paclIMPEHUE KUZHEHHOTO OIbITAa U OMbITa IEATEIbHOCTH B IIPOLIECCE pealn3aluu
OCHOBHBIX HAITPaBJIICHUI BOCITUTATEIBHON IEATEIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIUTAHUSA

chOPMHUPOBAHHOCTh TPAXKIAAHCKON TMMO3ZMIIMM OOYyYarolmerocsi Kak akKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO 00I11eCTBAa;



OCO3HAHME CBOUX KOHCTUTYIIMOHHBIX MpaB M OOSI3aHHOCTEH, yBa)K€HHUE 3aKOHA U
MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM JEATENbHOCTH TPHU CO3MaHUHM YYCOHBIX
MPOCKTOB, PEIICHUM Y4YEOHBIX M TO3HABATEIbHBIX 3aJa4, BBIIOJHEHUU OMOJIOTHYECKUX
DKCIEPUMEHTOB;

CIIOCOOHOCTh ONpPENENsATh COOCTBEHHYIO IO3UIIMIO IO OTHOIICHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHATD €€;

YyMEHUE YUYUTHIBAaTh B CBOMX JCHCTBUSAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUSL JIIOJEH C pa3HBIMU YOECKICHUSMU, KYJIbTYPHBIMH IIEHHOCTSIMHU H
COLMAJIbHBIM IOJI0KEHUEM;

TOTOBHOCTh K COTPYJIHHUYECTBY B TIPOIIECCE COBMECTHOTO BBIMIOJTHEHUS YYCOHBIX,
MO3HABATENbHBIX W HCCIEIOBATEIIbCKUX 3a/a4, YBAXKUTEIBHOIO OTHONIEHUS K MHEHUIO
OMIMOHEHTOB MPHU 00CYKACHUH CIIOPHBIX BOITPOCOB OMOJIOTMYECKOTO COJIEPKaHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU €SI TENBHOCTH;

2) IAaTPUOTHYECKOTO BOCIIMTAHMS:

chOPMHPOBAHHOCTh  POCCUMCKOW  TpPakAaHCKOM  HMICHTUYHOCTH, MMAaTPUOTU3MA,
YBKEHUS K CBOEMY HapoJly, 4YyBCTBAa OTBETCTBEHHOCTH nepen PoIMHOM, rop10CTH 3a CBOM
Kpau, CBOXO PoIHY, CBOM SI3bIK U KYJIBTYPY, IPOUIJIOE U HACTOSIIEE MHOTOHAIIMOHAIIBHOTO
Hapoaa Poccuu;

IIECHHOCTHOE OTHONIIEHWE K MPUPOJHOMY HACIEIUIO U TMaMsITHUKaAM MPUPOJbI,
JTOCTUXEeHUsIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAQJ POCCUUCKHX YYEHBIX B CTAHOBIICHHE W Pa3BUTHC
OMOJIOTHMH, TOHUMAaHUs 3HA4Y€HHs OWUOJOTMU B TMO3HAHUU 3aKOHOB MPHUPOIBI, B KU3HU
4eJIoBeKa U COBPEMEHHOI'0 00IIIEeCTBa;

unerHas  yOeKIEHHOCTh, TOTOBHOCTh K CIykeHH0 u  3amure OTedecTBa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

OCO3HAHHE TYXOBHBIX LIECHHOCTEN POCCUICKOTO HApPO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOI0 IMOBE/ICHNUS;

CIIOCOOHOCTh ~ OIICGHWBATh CHUTYallMI0 © TPUHAMATh OCO3HAHHBIE  PEIICHUS,
OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HaHME JINYHOTO BKJIAJIa B MOCTPOECHUE YCTOMUMUBOrO OyayIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMUTENSAM, CO3JIaHHI0 CEMbHU Ha OCHOBE
OCO3HAaHHOTO MPUHATUS UEHHOCTEW CEMEMHOW KW3HA B COOTBETCTBUU C TPagULHSIMHU
HapoaoB Poccuu;

4) 3cTeTHYeCKOr0 BOCIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAaHUE YMOIMOHATILHOTO BO3JICHCTBUS KUBOU MPUPOILI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPKEHHUIO B Pa3HBbIX BHJAAX HCKYCCTBA, CTPEMJICHHUE MPOSBIISITH
KaueCcTBa TBOPUYECKOU JIMUYHOCTH;



5) ¢usnyeckoro BocnUTAHHS, (POPMHPOBAHUS KYJBTYPbl 3/I0POBbSI U
IMOIMOHAIBHOTO 0JIATONOJTYYMSI:

NOHMMAaHHUE U peaidu3anus 370pOBOro U 0Oe30macHoro oobpasza XKU3HU (370pOBOE
NUTaHue, COOTIOICHNE TUTHCHNYECKUX MPABHII U HOPM, COATAaHCUPOBAHHBIN PEKUM 3aHATHN
W OTAbIXa, peryjspHas ¢u3udeckas aKTHUBHOCTb), OEpe)HOro, OTBETCTBEHHOIO W
KOMITETEHTHOT'O OTHOIIIEHUS K COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHUMAaHUE IICHHOCTH TMPaBUJ HWHAMBUAYATBHOTO M KOJUJIEKTUBHOTO O€30MacHOI0
MOBEJICHUS B CUTYAITUSAX, YTPOKAIOMIUX 370POBBIO U KU3HU JIFOJICH;

OCO3HAHME TMOCIEACTBUN W HENPHUATHS BPEAHBIX MPHUBBIUCK (YIOTPEOICHHUS aITKOTOIS,
HAapKOTUKOB, KYpEHUs]);

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPYly, OCO3HAHHE IICHHOCTU MAacTEePCTBA, TPYI0JII00HE;

FOTOBHOCTh K  AaKTUBHOW  JIEITEIBHOCTHM  TEXHOJIOTMYECKOM U  COLMAIIBHOMN
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHULIUUPOBATH, TUIAHUPOBATH U CAMOCTOSITEJIBHO BBITIOJIHSTh
TaKyl0 JeSITeIbHOCTb;

WHTEPEC K PA3IMIHBIM c(hepaM MpoPeCCHOHAIBHON JAESTEIHHOCTH, YMEHHE COBEPINATh
OCO3HAHHBIM BBIOOp Oyaymiedt mpodeccur W peaau30BBIBATh COOCTBEHHBIE >KU3HEHHBIC
TUTaHbL;

TOTOBHOCTh M CLIOCOOHOCTH K 00pPa30BAHMIO U CaMOOOPa30BaHUIO Ha MPOTSKEHUU BCer
KU3HH,

7) 3K0JIOrH4€CKOro BOCIIUTAHUA:

AKOJIOTHYECKU IIEJI€CO00pa3HOEe OTHOIICHWE K TMPUPOJIe KaK HCTOYHUKY >KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHUE YPOBHS SKOJOTUYECKOW KYJIbTYphI: MPUOOPETEHHE ONBITA TJIAHUPOBAHUS
MOCTYTIKOB M OIIEHKU MX BO3MOJKHBIX MOCTEACTBUHN JJISI OKPYKAIOIIEH CPEJIbI;

OCO3HaHME TI00aTFHOTO XapaKTepa SKOJOTUUECKHUX MPOOIEM U IIyTeH UX PEIICHHUS;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpPETaEMble MPU H3YUYEHUU OHOJOTUU 3HAHUS U
YMEHHUSI TpU PEHICHUH Mpo0seM, CBSA3aHHBIX C palMOHAIBHBIM MPUPOIOIOIH30BAHUEM
(cobnrofeHue npaBuIl MOBEICHUSI B IPUPOJIE, HAIIPABIEHHBIX Ha COXPAaHEHUE PAaBHOBECHUS B
HKOCUCTEMAX, OXPaHy BHUJIOB, IKOCUCTEM, Orochepsr);

aKTUBHOE HEMPHUSATHE JCUCTBUH, MPUHOCSAIIUX BPEI OKPYXKAIOMICH MPHUPOIHON cpeje,
yMeHHue IPOTHO3UPOBATh HEOJIaronpusITHbIC AKOJIOTUYECKUE MOCJIE/ICTBUS
MPEANPUHUMAEMBIX JICUCTBUHN U MPEIOTBpAIIATh UX;

HAJIMYHME Pa3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, AKOJIOTHYCCKON KYJIBTYPBI, OIbBITA
NESATETLHOCTH HKOJIOTHYECKON HAMpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIIFHONW, KOMMYHUKATUBHOM W COIMAIIBHOW TPAKTHUKE, TOTOBHOCTH K yYacTHIO B
MPAKTUYECKON JESTEIHHOCTH SKOJOTUUECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW U OOIIESCTBEHHOW TIPAKTUKH, OCHOBAaHHOTO Ha JHAIIOTE KYJIBTYD,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B TIOJUKYJIBTYPHOM MHUPE;



COBEpIIICHCTBOBAHME  SI3BIKOBOM W  YHTATEIbCKOM  KYJIbTYpPHl KaK  CpeICTBa
B3aMMOJICHCTBUS MEXKY JIOJbMU U MIO3HAHUS MUPA;

NOHMMAaHUE CHelU(PUKKA OUOJOrMM KaK HayKd, OCO3HaHUS €€ poju B (HOpPMHUPOBAHHUU
paIMoOHaJIBbHOTO HAYYHOTO MBIIUICHUS, CO3[JaHUM IIEJIOCTHOTO TMPEACTaBICHUS 00
OKpYXaroIleM MHUpPE KaK O €IMHCTBE IPHUPOABI, YEIOBEKa W OOIIEeCTBa, B IO3HAHUU
IPUPOJIHBIX 3aKOHOMEPHOCTEH U pelIeHrnr IpobiieM COXpaHEHUsI IPUPOJHOTO PAaBHOBECHS,

yOeXKAEHHOCT, B 3HAYUMOCTH OHOJIOTMM i  COBPEMEHHON  IMBWJIM3ALMU:
oOecriedeHuss HOBOTO YPOBHS  Pa3BUTUS  MEAMIMHBI, CO3JaHHE IEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CIMOCOOHBIX pEIIaTh PECypCHbIE MPOOJIEeMbl PA3BUTHUS YEIOBEUECTBA,
HIOMCKa IyTEH BBIX0J1a U3 INI00AIbHBIX KOJOTMYECKUX MTPoOIIeM U oOecriedeH s epexoaa K
YCTOMYMBOMY pa3BUTHUIO, PAIlMOHAJIBHOMY HCIIOJIb30BAHUIO MPHUPOAHBIX PECYPCOB U
(OpMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOJyYEHHU OHOJOTMYECKUX 3HAHUM B LEISAX IOBBIILICHUS
oOmieil  KyJbTypbl, €CTECTBEHHO-Hay4HOM TI'pPaMOTHOCTHM, Kak COCTaBHOM  4acTu
(GYHKITMOHATBLHON TPaMOTHOCTH O00yJaromuxcs, GopMupyeMoit pu u3y4eHuu OUOJIOTHH;

NOHMMAaHHUE CYIIHOCTH METOJOB IMO3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX,
CIOCOOHOCTH HCIIOJIb30BAaTh MOJydyaeMble 3HAHUA JJI1 aHaIW3a U OOBICHEHHs SBIICHUUN
OKpPYXaloIero Mupa U NPOUCXOASAIINX B HEM M3MEHEHUH, yMEHHME JelaTb OOOCHOBAaHHBIE
3aKJIFOUYEHHS HAa OCHOBE HAy4YHbIX (P)AaKTOB M HMEIOLIUXCS JaHHBIX C ILIEJIbIO IOJIy4YEHHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTh CaMOCTOSATEIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS NIl PEHICHUS
npo0JieM B peasibHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HaHUE LIEHHOCTH HAy4YHOH JIE€ATEIbHOCTH, TOTOBHOCTh OCYLIECTBIIATH IPOECKTHYIO
U MCCIIE0BATEIbCKYIO AESTEIbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHUIO W CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHUW MO OWOJIOTMH B COOTBETCTBUU C >KM3HEHHBIMU
NOTPEeOHOCTSIMU.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yIbTaThl OCBOSHUS yueOHOT0 mpenamMeTa « BHoIorusy BKIFOYAr0T:
3HAYUMBIC NI (DOPMUPOBAHHSI MHPOBO33PEHUS OOYYAIOMIMXCS MEKIUCIUTUTHHAPHBIC
(MeXTpeaMeTHbIC) OOIIECHAYYHbIC MOHATHUS, OTPAXKAIOIIUE IEIOCTHOCTh HAYYHON KapTHHBI
MHpa U CIIeU(PUKY METOI0B IMO3HAHMSI, UCTIONIH3YEMbIX B €CTECTBEHHBIX HayKax (BEUIECTBO,
DHEPT U, SIBJICHUE, IIPOLIECC, CUCTEMA, HAYYHBIH (DaKT, MPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, HCCIEeOBaHNe, HAOIIOACHHE, HW3MEpPEHHE, OHKCIEPUMEHT U JpYTHE);
YHHUBEpCAIIbHbIC YUeOHBIC JeHCTBUS (TI03HABATEIILHBIC, KOMMYHHKATHBHBIC, PETYJISI THUBHBIE),
obecreunBaronie  popMupoBaHWE (PYHKIIMOHAIBHOW TPaMOTHOCTH H  COIHMATBLHOMN
KOMIETEHIIMM OO0YyYaroluXcs; CHOCOOHOCTh OOY4YalOIIMXCS HUCIOJB30BaTh OCBOCHHbBIE
MEXTUCIUITMHAPHBIE, MUPOBO33PEHUECKUE 3HAHHS U YHUBEPCAJIbHbIE YUeOHbIC IeUCTBUS B
ITO3HABATEIbHON U COUUAIBHON MPAKTHUKE.



B pesynbraTte m3yueHUss OHMONOTHH Ha YpOBHE CpeAHEro oOmero oOpa3oBaHUS Y
oOyyaromierocs  OyayT chOpMHpPOBAaHBI [MO3HABATENIbHBIC YHUBEpCAJIbHBIE Yy4ueOHBIC
NEUCTBUS, KOMMYHHUKAaTUBHBIC YHUBEpPCaJbHbIE Yy4deOHBIC JEUCTBUS, PETYJISTUBHbBIE
yHUBEpCaIbHbIC YICOHBIE ACHCTBHUS, COBMECTHAS JAEATEIHLHOCTD.

MeTtanpeameTHbIe pe3yabTaThl OCBOSHHUS IPOrPaMMBbI CPEHETO 001Iero 00pa3oBaHus
JOJDKHBI OTpaXkaTh:

OBiaieHUe YHHBEPCAJbLHBIMH Y4e€0HbIMY NMO3HABATEIbHBIMY JIEHiCTBUSIMM:

1) 6a30Bble JIOrHYecKHe AeHCTBHUSA:

CaMOCTOSITENILHO (POPMYIMPOBATh M aKTyaIM3UpPOBATh MPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJIb30BaTh TPH OCBOCHUHM 3HAHWUW TPHUEMBI JIOTHYECKOTO MBIIUICHUS (aHAIW3a,
CUHTE3a, CpaBHEHUs, Kiaccuukaiuu, o00OIIeH s ), pacKPhIBaTh CMBICT OHMOJIOTHYECKUX
MOHATHN (BBIACTATh WX XapaKTepHbIC MPHU3HAKHW, YCTAHABIWBATH CBS3U C JIPYTUMHU
MIOHSATUSIMU );

OTIPEACTATh IENU NeATEIBHOCTH, 3a/1aBasl MapaMmMeTpbl U KPUTEPUH UX TOCTIKEHUS,
COOTHOCHUTH PE3yJIbTATHI JACSITEIBHOCTH C TIOCTABICHHBIMH IIEJISIMH;

UCIIOJIb30BaTh OMOJIOTMYECKUE TOHATHUSA i1 OOBSCHEHUS (PAKTOB U SIBJICHHUM KUBOM
TIPUPOIBI;

CTPOUTH JIOTHYECKHE pacCyXkaAeHUs (MHIYKTUBHBIC, ICHYKTUBHBIC, IO aHAJOTHH),
BBISIBIIAITH ~ 3aKOHOMEPHOCTH W TNPOTHBOPEUYUS B  pPACCMAaTPUBACMBIX  SIBJICHUSX,
(GbOpMyITUPOBATh BHIBOJIBI M 3aKITIOUCHHS,

MIPUMEHSTh CXEMHO-MO/IEIBHBIC CPEJICTBA ISl PEJICTABICHUS CYIIIECTBEHHBIX CBSI3EH U
OTHOIICHU B N3y9aeMbIX OMOJIOTUYECKUX 00BEKTaX, a TAK)KE MMPOTUBOPEUUI pa3HOTO Poa,
BBISIBJICHHBIX B PA3JIMYHBIX HH()OPMAIMOHHBIX UCTOUYHUKAX;

pazpabaThiBaTh IUIAaH pEIICHHWS MPOOJIeMbl C Y4ETOM aHaln3a HMMEIONTUXCS
MaTepUATbHBIX 1 HEMATEPHAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIEATEIHLHOCTh, OLEHHWBATH COOTBETCTBUE PE3YJIHTATOB IIEJISM,
OIICHUBATh PUCKH TIOCTICACTBHIA JESTCIHHOCTH,

KOOPJIMHUPOBATh U BBINOJHATH Pa0dOTy B YCIOBUSAX PEATbHOT0, BUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aNMOICHCTBHUS;

pa3BUBATh KPEATHUBHOE MBIIIICHUE TIPH PEIICHUN KU3HCHHBIX TIPOOIIEM.

2) 0a30BbI€ HCCJIEN0BATEIbCKHE EHCTBHSI:

BJIAJ€Th HABBIKAMHM y4e€OHO-HCCIIEIOBATEILCKOM W TMPOEKTHOM JIeATEeITHbHOCTH,
HaBBIKAMH pa3perieHus mpo0eM, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSITEILHOMY
MOWCKY METOJOB pEIICHUS NPAKTUYECKUX 3a7ad, NPUMEHEHHUIO Pa3JIMYHBIX METOOB
TTO3HAHWSI,;

UCIIOJIb30BaTh PA3JMYHbIC BUJBI JEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €r0
WHTEPHpETALNU, TPEOOPA30BAHUIO U IPUMEHEHUIO B YUEOHBIX CUTYaIIUSX, B TOM YUCIIE TIPU
CO3JaHUH YUEOHBIX U COMMATBHBIX TIPOEKTOB;

dbopMHpOBaTh HAyYHBIA THWIT MBINIJICHUS, BIIAJIETh HAYYHOH TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSIMH U METOJaMU;



CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 33]]a4H B 00pa30BaTEIbHON JAEITETFHOCTU U
KU3HEHHBIX CUTYaIlUsX;

BBISIBJISITh NIPUYHHHO-CIICJACTBCHHBIC CBS3W M aKTyaJU3WpOBaTh 3ajady, BBIABUTATH
TUMOTE3y €€ pEelIeHUs], HaXOIUTh apryMEHTHI I JO0Ka3aTelIbCTBa CBOWX YTBEPIKICHUH,
3a/1aBaTh MapaMeTPhl U KPUTEPUHN PEIICHUS;

aHAJIM3UPOBATh TIOJYUYCHHBIC B XOJIE PCIICHUS 3aJa4dl pPEe3yJIbTAaThl, KPUTHICCKU
OIICHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBUSIX;

JlaBaTh OIEHKY HOBBIM CHUTYAIIUsIM, OIICHUBATh TPHOOPETEHHBINA OTIBIT;

OCYIIECTBIISITH IeJIEHANTPABICHHBIN MMOUCK TIEPEHOCa CPEICTB U CIIOCOOOB IEHCTBUS B
npoeCCUOHAIIBHYIO Cpey;

YMETh TICPEHOCHTHh 3HAaHWS B TI03HABATCIIBHYI0O W MPAKTUYCCKYI0 OOJacTH
KU3HECATEIIbHOCTH;

YMETh HHTETPUPOBATh 3HAHMS U3 PA3HBIX MPEIMETHBIX 00J1acTei;

BBIJIBUTATh HOBBIC WJCH, Tpeajaratb OPUTHHAIbHBIC TOIXOJbI M PEIICHUS, CTaBUTH
poOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

3) pabora ¢ unpopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX MH(OpMALIUU (TEKCTE y4eOHOTO mocoous,
HAYYHO-TIOMYJISIPHONH ~ JTUTEpaType, OWOJIOTHYECKHX  CIIOBapsiX W  CHPaBOYHHKAX,
KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHeTe), aHAIM3UPOBaTh MH(POPMAIUIO PA3IUIHBIX
BUJOB M (OpM TpEACTaBICHUS, KPUTHUUECKH OLEHUBATh €€ JOCTOBEPHOCTh U
HEMPOTHUBOPEUHBOCTH;

dbopMyIUpoBaTh 3aMpoChl U MPUMEHSTHh Pa3IMYHbIE METOJbI MPH IMOUCKE M OTOOpE
ouonornueckoi nHGoOpMaIuu, HEOOXOMMOM /ISl BBITIOJTHEHHS YIeOHBIX 3a/1a4;

IPUOOPETaTh OIBIT UCIIOJIB30BaHMS HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH,
COBEpPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO UCTIOJIB30BAHUS PA3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (OpPMYy NpPEACTaBICHHUS OMOIOrHYECKON
uHdopmaiuu (cxembl, rpaduKu, TUarpaMMbl, TaOIUIIbI, PUCYHKH U IPYTOE);

UCTIONIb30BaTh HAYYHBIA SI3bIK B KA4eCTBE CPEJCTBA MPHU paboTe ¢ OMOJOTHYECKOM
uHpOpMaIiel: IPUMEHATh XUMUYeCKHe, ((M3NMUeCKHe U MaTeMaTHUECKUe 3HAKH U CHMBOJTHI,
dbopmynbel, ab0OpeBUaTypy, HOMEHKIATYPY, HCIOIL30BaTh M TPEOOPa30BHIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISIIHOCTH,

BJIQ/ICTh HAaBBIKAMHU pACMO3HABAaHUS M 3alUThl WHPOpMaIuu, HHPOPMAIIMOHHOM
0€30MacCHOCTH JTUYHOCTH.

OBJ1aieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBHAMM:

1) oO1enme:

OCYIIECTBIISITh KOMMYHHUKAIlMM BO BCeX cQepax KHU3HU, AaKTUBHO YYacTBOBAaTh B
JUajiore WIM AMCKYCCHM IO CYIIECTBY 0OCykIaeMoil TeMbl (YMEHHE 3ajaBaTh BOIIPOCHI,
BBICKA3bIBAaTh CY)KJICHUS OTHOCHTEIHLHO BBITIONHEHUS TIpe/yIaracMoi 3a7add, YYHTHIBATh
MHTEPECHI U COTIIACOBAHHOCTH MO3ZUIINNA JPYTUX YYACTHUKOB AUAJIOTA WA JUCKYCCHUH);

pacro3HaBaTh HeBepOadbHBIE CPEICTBA OOIIECHHSA, MOHMMATh 3HAYEHHE COLUATIBHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHTYyalli{, YMETh CMST4YaTh
KOH()JIMKTBI U BECTH ITIEPETOBOPHI;



BJIQ/IETh PA3IMYHBIMH CITIOCOOAMU OOIICHUS U B3aMMOJICHCTBHS, TOHUMATh HAMEPEHUS
JOPYTUX JIIOJIEH, MPOSIBIATh YBa)XKUTEIbHOE OTHOIICHHE K COOECeHHKY M B KOPPEKTHOM
dbopme GpopMyIHpPOBATH CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO H3JIararb CBOIO TOYKY 3PEHHSI C HCHOJBb30BAHHEM S3BIKOBBIX
CPEACTB.

2) coBMeCTHAas 1eSITeJIbHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUAYaJbHOU pPaOOTHI
OpU pelIeHUU OMOJIOTHUYECKOM MpoOsieMbl, 00OCHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS
TPYIIOBBIX (POPM B3aMMOIECUCTBUS IPHU pELICHUU YUueOHOM 3aauH;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX IEUCTBUI C YUETOM OOIIMX UHTEPECOB U
BO3MOKHOCTEM KaKJI0I'0 YJI€HA KOJIJIEKTUBA;

IIPUHAMATh LEIM COBMECTHOW JEATEIIBHOCTH, OPraHU30BBIBATH U KOOPIWHUPOBATH
JNIEUCTBUS TIO €€ INOCTMIKEHUIO: COCTABIATH IUIAH JCUCTBUU, PACIPEHCHATh POJIM C YYETOM
MHEHUU YYaCTHUKOB, 00CYK/IaTh pe3yIbTaThl COBMECTHON PabOTHI;

OLICHMBATh KA4YECTBO CBOETO BKJIAaJa M KaXJOT0 YyYacTHUKAa KOMaHIbl B OOIIUA
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IIpeUIaraTb HOBBIE IIPOEKThI, OLIEHUBATh UJIEU C MO3ULIUA HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETHUYECKOE IOBEACHUE B PA3IMYHBIX CUTyalUsX,
IPOSIBIISITH TBOPUYECTBO U BOOOPaKEHUE, ObITh MHULIUATUBHBIM.

OByaeHue YHMBEPCAJBHBIMH PeryJsiTUBHBIMY 1eHiCTBUSIMH

1) camoopranusanus:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS MJIs BBISIBICHUS MPOOJEM M UX PEIICHUS B
KU3HEHHBIX U YYEOHBIX CUTYaLIUAX;

BbIOMpaTh Ha OCHOBE OMOJIOTMUECKHUX 3HAHHWM IEJeBble M CMBICIOBbIE YCTAHOBKH B
CBOMX JEUCTBHUSIX M IOCTYIIKax II0 OTHOLIEHUIO K JKMBOM IPHUPOJE, CBOEMY 3J0POBBIO U
3I0POBBIO OKPYIKAIOIINX;

CaMOCTOATENLHO OCYIIECTBIIATH TO3HABATENbHYIO JIEATEIbHOCTD, BBISIBISATH IPOOJIEMBI,
CTaBUTh M (POPMYJUPOBATH COOCTBEHHBIE 3aJaul B 0Opa30BaTEIbHON JAEATEIBHOCTU U
KU3HEHHBIX CUTYaLHSIX;

CaMOCTOATENIbHO COCTaBJIATh IJIAH PELICHUS MPOOJEMbl C YYETOM HMEIOIIMXCA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEITOYTCHHUI;

JaBaTh OLEHKY HOBBIM CUTYaLlHsIM;

pacmmpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEINOYTEHUH;

JieNaTh OCO3HAaHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTH 32
peleHue;

OLIEHUBATh NPUOOPETEHHBIN OMBIT;

croco0cTBOBaTh (OPMUPOBAHMIO M MPOSBICHUIO ILIMPOKON 3pYyIULMU B Pa3HBIX
00J1aCTSAX 3HAHUM, TOCTOSIHHO MOBBIIATH CBOM 00pa30BaTENbHBIN U KYJbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B IEATEIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISAM;



BJIAJETh HAaBbIKAMHU [103HABATEIbHOW pe(IEeKCMM KaK OCO3HAaHHS COBEPILIAEMbBIX
JNEUCTBUA WM MBICIUTENBHBIX NPOLECCOB, MX PE3YyJbTaTOB M OCHOBAaHUM, HCIOJIb30BATh
npuémbl pedaexcuu A OLIEHKU CUTYyalluH, BbIOOpa BEPHOTO PELLICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEILICHUS 110 UX CHHXKEHHIO;

IPUHUMATh MOTHUBBI U apIYMEHTHI IPYTUX IIPU aHAJIU3€ PE3YyJIbTaTOB AEATEIbHOCTH;

3) npuHsTHE ce0s U APYTHUX:

OPUHUMATH ce0sl, MOHMMAasi CBOU HEJAOCTAaTKU U JIOCTOUHCTBA;

IIPUHUMATh MOTUBBI U apIYMEHTBI APYTUX [IPU aHAIU3E PE3YJITATOB AEATEIbHOCTH;

IIpHU3HABaTh CBOE IIPABO M IIPABO APYTUX HA OLIMOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C ITO3ULIUU APYTOT0 YEJIOBEKA.

INPEAMETHBIE PE3YJIbTATHBI

ITpenmMeTHBIE pe3ysIbTaThl OCBOCHHUSI COAECpkKaHMsI yueOHOro npeamera «buonorus» Ha
yriayOn€HHOM YpOBHE OpHEHTHUPOBAHBI Ha oOecrneyeHue MNpoPUIBHOTO O0y4YeHUs
oOyuaromuxcst Onosnornd. OHU BKITIOYAIOT: cielpUUecKue st OMOJIOTUY HAyYHbIE 3HAHUS,
YMEHHSI U CHOCOOBI NEHCTBUN MO OCBOEHUIO, MHTEPHPETALMU U MPEoOpa30BAHUIO 3HAHMIA,
BUJIbl JIEATEIILHOCTU IO MOJIYYEHUIO HOBBIX 3HAHMM M WX NPUMEHEHUI0 B PA3IUYHBIX
y4eOHBIX, a TaKKe€ B pEaIbHbIX JKU3HEHHBIX CcUTyauusx. lIpenmeTHsle pe3yJbTaThl
IIPEICTABIICHBI 110 TOAAM U3yYCHHS.

[IpenmeTHbie pe3ynbTaThl OCBOEHUSI yueOHoro mnpeamera «buonorus» B 10 knacce
JOJKHBI OTpaXkaTh:

c()OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUH B CUCTEME €CTECTBEHHBIX HaYK,

B ()OPMUPOBAHUU E€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa, B MO3HAHUU 3aKOHOB IMPHUPOABI U
pelieHnr MpoOJeM palUOHAIBHOTO MPUPOJONONb30BAHUS, O BKIAJE POCCUHCKUX M
3apyOeKHBIX YUEHBIX B PA3BUTHE OMOJIOTHY;

BJIa/ICHHUE CUCTEMON OMOJOTHYECKIX 3HAHUN, KOTOpask BKIIOYACT: OCHOBOIIOJIATAIOIIHIE
OMOJIOrMYECKHE TEPMUHBI U TOHATUA (KWU3Hb, KJIETKA, OpPraHu3M, MeTad0JIM3M, TOMEOCTas,
CaMOpEryJISIUs, CaMOBOCHPOM3BEACHUE, HACIEICTBEHHOCTh, W3MEHYMBOCTb, pOCT U
paszBuTHe), Omosormueckue teopuu (kinerouHas teopus T. IlIBanna, M. Illneiinena, P.
BupxoBa, xpomocoMHast Teopus HacnencrseHHocTH T. Moprana), yuenus (H. 1. BaBunosa
— 0 IIeHTpax MHOrooOpa3usi W TPOUCXOXKICHUS KyJIbTYPHBIX pPAacTEHUM), 3aKOHBI
(emmHOOOpa3usi TOTOMKOB NIEPBOrO  IOKOJIEHHS, pPAacCILEIUIEHHs,, UUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus 1. MeHpaens, roMOJIOTMYECKUX pSAJOB B HACIEACTBEHHOMN
n3menunBoctu H. M. BaBuioBa), mpuHIUIIEI (KOMILJIEMEHTAPHOCTH);

BJIAJC€HUE OCHOBHBIMHM METOJAaMU HAYYHOTO T[O3HaHUS, HCHOJb3YyEMbIX B
OMOJIOTMYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB (OMHCaHME, U3MEpEeHHe, HaOJ0JeHUE,
HKCIIEPUMEHT);

YMEHUE BBIACIATH CYLIECTBEHHBIE IPU3HAKH: BUPYCOB, KJIETOK IPOKApPHOT U 3YKapHOT,
OJTHOKJICTOYHBIX W MHOTOKJIETOUYHBIX OPraHM3MOB, B TOM 4YHCJIE OakTepuii, TpPUOOB,
pacTeHui, >KUBOTHBIX M 4YEJIOBEKa, CTPOEHHS OpPraHOB M CHCTEM OPraHOB pacTEHUH,
JKUBOTHBIX, YEJIOBEKA, IIPOLIECCOB IKU3HEIEATEIBHOCTH, IPOTEKAIINX B OpPraHU3Max
pacTeHMi, >KMBOTHBIX U YEJOBEKa, OHOJOTMYECKUX MPOLECCOB: OOMEHa BEIECTB



(MeTaboyn3M), IpEBpaILCHUs YIHEPTUH, OPOKEHHUS, aBTOTPO(HOTO U TeTEPOTPOGHHOrO TUIIOB
nuTaHus, (OTOCHHTE3a W XEMOCHHTE3a, MUTO3a, MeHo03a, raMeTroreHesa, 3MOpHOTeHe3a,
MOCTAIMOPHUOHABHOTO PA3BUTHS, PA3MHOXKEHUS, WHANUBUIYAJIHHOTO Pa3BUTHSA OpraHU3Ma
(oHTOrEeHe3a), B3aMMOICHCTBHS T€HOB, T'€TEPO3KCa, UICKYCCTBEHHOI'O 0TOO0PA;

yYMEHHE YCTaHABJIUBATh B3aMMOCBSI3U MEX]Ly OPTaHOHMIaMHU KIIETKU U UX QYHKITUSIMH,
CTpOEHHEM KJIETOK Pa3HbIX TKaHEW W UX (PYHKIUSAMHU, MEXKTY OpraHaMd M CHCTEeMaMHu
OpPraHOB y PACTEHUH, )KUBOTHBIX U YETIOBEKA U UX (QYHKIMUSIMHU, MEXTy CUCTEMAaMHU OPTaHOB
U UX (QYHKIUSIMH, MEXKIy 53TamamMu OOMEHa BEIIECTB, dTalaMy KJIETOYHOTO IUKIA U
KU3HCHHBIX ITUKJIOB OPraHU3MOB, ATalmaMd ASMOPHOHAJILHOTO pa3BUTHSA, TCHOTHUIIOM U
dbenotunom, peHoTUoM u (hakTopamMu cpebl OOUTAHMUS;

YMEHUE BBISBIISATh OTJIMUYUTEIbHBIC PU3HAKU KUBBIX CUCTEM, B TOM YHCJIC PACTECHUH,
YKUBOTHBIX U YEJIOBEKA,;

YMEHHE HUCII0JIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO
Y CUMBOJIUKY JIJISl IOKAa3aTelIbCTBA POJCTBA OPTAaHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYIIIT;

yMEHHE pelaTh OWOJIOTMYeCKHe 3aJaud, BBISBIATH MPUUYWHHO-CIICICTBEHHBIC CBSI3U
MEXIY HCCIEAYyEeMbIMU OMOJOTUYECKHUMH TMPOIECCaMU U SIBJICHUSIMU, JIeJIaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHUU TTOJTYYEHHBIX PE3YJIHTATOB;

YMEHHE BBITIOJHATH JTA00paTOPHBIE U MPAKTHIECKHE PaOOThI, COOTI0AATh MpaBuia MPU
paboTe ¢ yueOHBIM U J1Ta0OPATOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh TUIIOTE3bI, MPOBEPATh HX DSKCIEPUMEHTAIHHBIMH CpPEJICTBAMH,
bopMyupys TIeNh HCCIEAOBAHUS, AHAIW3UPOBATH IOJNYYCHHBIC pPE3yJbTaThl WU JCNaTh
BBIBOJIBL;

YMEHHE y9acTBOBATh B yUeOHO-UCCIIEIOBATEILCKON paboTe M0 OMOJIOTHH, IKOJIOTUU U
MEJUIIMHE, TPOBOUMOI Ha 0a3e IMIKOJbHBIX HAYYHBIX O0IIECTB, U MTyOJIUYHO MPECTABISAThH
MOJTYYCHHBIC PE3YIbTaThl HA YUYCHHUECKUX KOH(PEPECHITUIX;

yMEHHE OIICHWBATh JTUYECKHE aCIEeKThl COBPEMEHHBIX WCCIICIOBAHUNA B OO0JaCTH
OMOJIOTUM W MEAUIMHBI (KJIOHUPOBAHKME, MCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAIPABJICHHOE
M3MEHEHHE TeHOMA M CO3/JaHUE TPAHCTCHHBIX OpPraHNU3MOB);

YMEHHE  OCYIIECTBIATh OCO3HAaHHBIA  BBIOOp  Oyaymed  mpodeccHoHATbHOM
NESATETLHOCTH B 0071aCTH OMOJIOTHHY, MEAUITUHBI, ONOTEXHOJIOTHH, BETEPUHAPHH, CEITHCKOTO
XO035MCTBa, TMHWINEBOM  MPOMBINUICHHOCTH, yIIyOJNATh  IMO3HABATEIbHBIA  WHTEPEC,
HaTpaBJICHHBI HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOMICH MPOQPECCHH W TPOIODKEHUE
OMOJIOTUYECKOT0 00pa30BaHUsl B OPraHU3AIMIX CPEIHETO MPO(PECCHOHATLHOTO U BBICIIETO
oOpazoBaHwMs.

[IpenMeTHbie pe3ynbTaThl OCBOEHUs yueOHOro mpeamera «buomorus» B 11 knacce
JOJDKHBI OTpaKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HaYK,
B (hOpMUPOBAHNHN COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B IO3HAHUHU 3aKOHOB
MIPUPOIBI U PEIICHUH SKOJIOTHUECKUX MPOOJIeM YEIIOBEUSCTBA, a TAK)KE B PEIIICHUH BOTIPOCOB
paIrMoOHAIBHOTO TMPHUPOJIONOIB30BaHUSA, U B (DOPMUPOBAHUHU IIEHHOCTHOT'O OTHOIICHUS K
PUPOJIE, OOIIECTBY, YEIOBEKY, O BKJIaJIe POCCUMCKUX U 3apYOEKHBIX yUEHBIX-OUOTIOTOB B
pa3BUTHE OMOJIOTHUY;



yYMEHHE BIAJeTh CUCTEMOUN OMOIOTUYECKUX 3HAHHM, KOTOpask BKIIIOYAET ONPEACTICHUS U
NOHMMAaHHUE CYIIHOCTH OCHOBOIMOJArarlux OHOJOTMYECKUX TEPMHMHOB M TMOHATHH (BUL,
sKocucTema, oOuocdepa), O6uonoruueckue Teopuu (dBomounonHas teopus Y. JlapBuHa,
CHUHTETHYECKas Teopus dBoitonnn), yaeHus (A. H. CeBepiioBa — o myTsSX U HAIIPABICHUAX
sBomtonnu, B.M. Bepnajackoro — o OGuocdepe), 3aKkoHbI (reHeTHUYEeCKOro paBHoOBecus J[x.
Xapnu u B. BaiinGepra, 3apoasimeBoro cxoactBa K. M. boapa), mpaBuia (Munumyma lO.
JInbuxa, 3KOJOTMYECKON MUpaMUIbl SHEPruu), rumotes3bl (rumore3a «vupa PHK» V.
['un6epra);

yMEHHE BJIAJIeTh OCHOBHBIMH METOJaMHU HAYYHOTO IIO3HAHUSA, WCIIOJIB3yeMBIMU B
OMONIOTMYECKUX HCCIEAOBAHUAX JKUBBIX OOBEKTOB M IKOCHUCTEM (OMHCaHWE, U3MEpPEHUE,
HaOJII0/IEHUE, SKCIIEPUMEHT), CIOCOOaMHU BBISIBIICHUS Y OLIEHKHU aHTPOIOT€HHBIX U3MEHEHUHN
B IIPUPOJIE;

YMEHHE BBIICTATh CYIICCTBCHHBIC MPU3HAKHU: BHUJIOB, OMOTEOIICHO30B, KOCHCTEM H
ouocdepsl, CTaOMIM3UPYIONIETO, IBUXKYIIETO M Pa3pbIBAIOIIETO €CTECTBEHHOTO 0TOOpAa,
AIJIONaTPUYECKOTO0 W CHUMMATPUYECKOTO BHI000PA30BAHMs, BIUSHUS IBUKYIIUX CHII
HBOJTIOIUHU HA TeHO(OH OMYJISIIUN, TPUCTIOCOOTICHHOCTH OPTaHU3MOB K Cpejie OOuTaHus,
YepeOBaHMsI HANpPAaBICHUN SBOJIOIMH, KPYrOBOpPOTa BEIIECTB M IOTOKA HHEPrUu B
IKOCHCTEMAX;

YMEHHE yCTaHaBIMBAaTh B3aWMOCBSI3M MEXIY MPOIECCAMH DBOJIOLNHU, IBIKYIIIUMU
CHJIaMU aHTPOIOTreHe3a, KOMIIOHEHTAMH PA3JIMYHBIX 3KOCHCTEM M MPHUCIOCOOICHUSIMHU K
HUM OpPT'aHHU3MOB;

YMEHHE BBISBJIATh OTJIMYUTENbHBIE MPU3HAKU KUBBIX CHCTEM, MPUCIOCOOIEHHOCTD
BUJOB K cpene oOuTaHWs, aOMOTHYECKHX W OMOTHYCCKUX KOMIIOHEHTOB 3KOCHCTEM,
B3aMMOCBSA3€l OpraHM3MOB B COOOLIECTBaX, AHTPONOI€HHBIX M3MEHEHHUH B 3KOCHCTEMAax
CBOEM MECTHOCTH;

YMEHHE HUCII0JIb30BaTh COOTBETCTBYIOLINE APIYMEHTHI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO
U CHMBOJIMKY JUIsI JOKa3aTelIbCTBA POJICTBA OPTaHW3MOB PAa3HBIX CHCTEMATHYECKUX TPYIIII,
B3aMMOCBSI3M OPTaHU3MOB U CPEeJIbl OOMTaHWUs, EAMHCTBA YEIOBEUCCKUX Pac, HEOOXOIUMOCTH
COXpaHEHHUS MHOTO00pa3us BUJOB U SKOCUCTEM KaK yCIOBHS COCYIIECTBOBAHUS TIPUPOJIBI U
YeJI0BEYECTBA,

yMEHHE pellaTh OWOJIOrMYecKHe 3aJaud, BBISIBIATH MPUUYMHHO-CICICTBEHHBIC CBSI3U
MEXy HMCCIETYEMBIMH OMOJOTHYECKUMH IPOIIECCAMU M SIBICHUSMH, NI€JaTh BBIBOJBI U
IPOrHO3bl HA OCHOBaHUHU MOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBITIOJHATH JTA00paTOPHBIE U MPAKTUIECKHE PaOOThI, COOTIOAATH MpaBuia MpU
pabote ¢ yueOHBIM U JTa0OPaTOPHBIM 000PYAOBAaHUEM;

YMEHHE BBIIBUTATh THIOTE3bI, MPOBEPATh HX HKCIEPUMEHTAIbHBIMU CPEACTBAMH,
dbopMynupysa 1eNb HCCIEAOBaHUS, AHAIM3UPOBATH TMOJYYCHHBIC PE3yJbTaThl U JeNaTh
BBIBO/IHI,

YMEHHE y4acTBOBATh B yUeOHO-UCCIE0BATEILCKON padoTe M0 OMOJIOTUH, IKOJIOTUU U
MeAHIIMHE, TPOBOAMMOMN Ha 0a3e HIKOJIBbHBIX HAyUYHBIX OOIIECTB, U MMyOIUYHO IPEICTABISITH
MOJIyYeHHBIC PE3YIbTaThl HA YUYCHUUECKUX KOHPEPEHIIUSIX;



YMEHUE OLEHUBATh THUIOTE3bl U TEOPHUM O MPOHUCXOXKICHHHM >KU3HU, YEIOBEKa H
YeJIOBEYECKUX pac, O MPUUYMHAX, MOCIEACTBUAX U CIOc00ax MpeAoTBPaIICHUs [NI00aTbHbIX
u3MeHeHu# B onocdepe;

YyMEHUE  OCYIIECTBIATh OCO3HaHHBIA  BBIOOp  Oyaymied  mnpodeccuoHambHON
NESATEIbBHOCTH B 00JacTh OWOJIOTMM, 3KOJOTHH, IPHUPOAOIOJIb30BAHUS, MEIULUHBL,
OMOTEXHOJIOTMH,  TICHXOJIOTUM, BETEpUHAPHUM,  CEJIBCKOTO  XO3sICTBa,  MHILEBON
IPOMBIIIJIEHHOCTH, YIAyOJsTh MO3HABATEIbHBIA MHTEpPEC, HAIMPaBJICHHBIA Ha OCO3HAHHBIM
BBIOOP COOTBETCTBYIOIIEH Mpodeccuu M MPOJoJKEHHE OMOJOTHYecKoro oOpa3oBaHUs B
OpraHu3aLMIX CPEIHErO MPOPECCHOHATIBHOTO U BBICIIET0 00pa30BaAHMS.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoanuecTBo yacoB
Ne ni/m HanmMenoBaHue pa3/iesioB U TeM NPOTrPaMMBblI Beero IIpakTuyeckne
padoThI
1 buonorus kak Hayka 1
2 JKuBbIe cucTeMbl U UX U3YyUYECHHE | 2
3 buonorus knetku | 2 | 0.5
4 Xumuyeckas OpraHu3alus KIeTKu 10
5 Crtpoenue 1 QyHKIHMH KIETKA | 8 | 2
6 OOMeH BeleCTB U MPEeBPAILEHUE SHEPTUU B 9 !
KIIETKE
7 HacnencrBennas undopmarius u peanusanus e€ B 9 0.5
KIIETKE
JKu3HEeHHBIN UK KIETKU 6 1
Crpoenue 1 GpyHKIIMM OPraHu3MOB 17 1.5
10 Pa3smMHOKEHME U pa3BUTHE OPTaHU3MOB 8 1.5
1 ['eHeTnka — HayKa 0 HACJIEICTBEHHOCTH U ) 0.5
W3MEHYHBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHBOCTH 6 1
14 I'eneruka yenoseka 3 0.5
15 Cenexkuusi OpraHu3MOB 4 1
16 buoTtexHonOTHsS ¥ CHHTETUYECKAsE OHOIOTHS 4
17 Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 102 13




11 KUIACC

KoumnuecTBo yacos
Ne i/ HaumeHnoBaHue pa3ies0B H TeM NPOrpaMMbl IpakTuyeckue
Beero padoTsbI
| 3apoKIeHUE U Pa3BUTHUE 3BOJTIOLUOHHBIX 4
MPEJICTAaBICHUIA B OMOJIOTUI
2 MuUKpO3BOTIOLUS U €€ pe3yIbTaThI 14 2
3 Maxkpo3BoiIOLHS U €€ PE3YIbTaThI 6
4 [IpoucxoxxaeHue u pa3BUTHE KU3HU Ha 3eMJie 15 1.5
5 [IpoucxoxaeHue yenoBeka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aUMOOTHOIIECHUSIX
6 OpraHM3MOB U HaJOPTaHU3MEHHBIX CUCTEM C 3 0.5
OKpPY’KaroIlen cpenou
OpranusMsbl 1 cpesia OOUTaHU 9 1.5
OKOJI0THUS BUAOB U HOMYJIALNN 9 0.5
DKO0JIOTUsA COO0IECTB. DKOJIOTHYECKHUE CUCTEMBI 12 0.5
10 buocdepa — rimobdanpHas sxocucTeMa
11 UYenoBek U OKpy»Karomias cpeaa
12 PesepBHOEe Bpems
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 102 7.5




IHOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KouanuyecrBo yacos
Nen/m | Tema ypoka Tpaxruie
Bcero CKHe
padoThbI
| buonorus kak KOMIUIEKCHAs HayKa M KaK 4acTh COBPEMEHHOTO |
oOmiecTBa
2 JKuBble cucTEMBI M X CBOKCTBA 1
VYpoBHEBast OpraHu3alys )KUBBIX CUCTEM 1
4 WcTopus oTKpbITHS 1 M3ydeHus KieTku. Knerounas teopus 1
Mertoabl MOJIEKYJIIpHOH U KieTouHoi 6uonoruu. [IpakTuueckast
5 pabota «/3yueHue MeToI0B KJIETOYHOW OMosIoTHH (XpoMarorpadus, 1 0.5
anekTpodopes, nuddepennmanbuoe neHntpudyruposanue, [1LIP)»
XHAMHMUYECKUHN COCTaB KIETKU 1
MuHepanbHble BEILECTBA KJIETKH, UX OMOJIOrn4ecKas poJib 1
g Opranudeckue BellecTBa KieTku — Oenku. JlabopatopHas paborta I 0.5
«O6Hapyx’eHHe OEIKOB ¢ TOMOLIbIO KAaU€CTBEHHBIX peaKI1ii» '
9 CoiicTBa, Knaccuuranus U QyHKIUN OSIKOB 1
10 Opranuyeckue BeIecTBa KIETKU — YTIIEBOIbI 1
11 Oprannueckue BEIecTBa KJICTKU — JIUTTHIBI 1
Hyxneunossie kucnotsl. JIHK u PHK. JIaboparophas paGora
12 «HccnenoBanne HyKJIEMHOBBIX KUCIIOT, BBIJCIIEHHBIX U3 KIETOK 1 0.5
Pa3IMYHbIX OPraHU3MOB»
13 Crpoenue u pynkiuu ATD. Ipyrue nykneosuarpudocharsl (HTD) 1
14 Cexsenuponanue JJHK. MeTopl reHOMUKH, TPaHCKPUITOMUKH, |
MIPOTEOMUKH
15 MeToab1 CTPYKTYpHOI OHooruu |
16 Tune! knerok. [IpokapuoTnueckas KieTka 1
17 Crpoenue sykapuoTHuecko kieTku. [Ipaktuueckas paborta 1 0.5
«W3ydeHue cBOICTB KJIETOYHON MeMOpaHbI» ’
18 [ToBepXHOCTHBIN anmnapar KJIETKH 1
19 OpnHomeMOpaHHbIe opraHoub! KieTku. [IpakTuyeckas pabora ) 0.5
«M3yueHne IBUKEHUS LIUTOILUIa3Mbl B PACTUTENBHBIX KIIETKAX) ’
[TosryaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHAPUH, TJIACTU/BI.
20 JIaGoparophas pabota «/ccaenoBanue mia3Mosn3a U Aeria3MoiIn3a B 1 0.5
PaCTUTEIBHBIX KJIETKAX)
21 HememOpanHbie opraHou/Ibl KIETKU 1
22 Crpoenue u QpyHKIUH g1pa 1
7 CpaBHHUTENIbHAS XapaKTEPUCTUKA KJIETOK dykapuoT. JlabopaTopHas | 0.5

pa60Ta «I/I3yquI/Ie CTPOCHUS KIICTOK PA3JIMYHBIX OPraHU3MOB




ACCI/IMI/IHSII_[I/ISI U JUCCUMWJIALINA — ABC CTOPOHBI MeTabomamu3Ma. THIbL

24 oOmMeHa BemiecTB. JJabopaTopHas pabora «3ydeHue KaTaauTHIeCKOM 1
aKTUBHOCTH (PEpMEHTOB (Ha MPUMEPE aMHJIa3bl MJIU KaTajasbl)»
depMeHTaTUBHBIN XapaKTep peakluil KJIETOYHOro MeTaboIn3ma.

25 JIaGoparopHas pabota «/3y4yeHne pepMEHTaTUBHOTO PACIICTUICHUS 1 0.5
MEePOKCHUa BOJIOPO/IA B PACTUTENIbHBIX M )KUBOTHBIX KJIETKAX)

26 benku-akTuBaTOPHI M OENKU-UHTHOUTOPHI 1

27 ABTOTpO]HBINA TUIT 0OMEHA BEIIECTB 1

28 doTtocuHTe3 1

29 XemocuHTtes. JlabopaTopHas pabora «CpaBHEHHE MPOIIECCOB 1 0.5
(OTOCHHTE3A M XEMOCHHTE3A» ’

30 AHa’poOHbIe opranu3Mbl. Buabel 6poskenus. JlabopatopHas pabota 1
«CpaBHEHHUE MTPOIIECCOB OPOKEHUSI U IBIXAHUS

31 AdpoOHBIE OPraHU3MBbI. ITaIbl SHEPTETHUESCKOTO OOMEHa 1

1 DHeprus MeMOpaHHOTO rpagueHTa npotoHoB. CuaTe3 AT®: padora 1
npoToHHON AT®-crUHTa3bI

33 Peakuuu MaTpuyHOro cUHTE3a 1

34 Tpanckpunius — maTpudHblii cunte3 PHK 1

35 Tpancnauus u e€ sTamnbl 1

36 KomupoBanue amunokuciaor. Pons pubocom B OnocuuTe3e Oenka 1

37 Opranuzaius TeHOMa y TPOKapHuoOT U DYKapHUOT 1

38 MonekynsapHble MEXaHU3Mbl SKCIIPECCUU T€HOB Y DYKApHUOT 1

39 Bupycel — HekeTouHble (OPMBI )KU3HU U OOJTUTaTHBIC TTAPA3UTHI. | 0.5
[TpakTuueckas padota «Co3aaHue MOJIETN BUPYCa» '

40 Bupychsbie 3a0o0neBanus 4eI0BeKa, ;KUBOTHBIX, PACTCHUN 1

41 HanorexHomoruu B OMOJIOTrMU U MEQULIHE 1

42 Kn3HeHHBIN TUKIT KIIETKH 1

43 Matpuunsiii cunres JJHK 1

44 Xpomocomel. JIaboparopnas pabora «M3yuenue XxpomocoM Ha | 0.5
TOTOBBIX MHKpOIIpenapaTax»

45 Jlenenue KIeTku — MHUTO3 1
Tuner kiierok. Kapuokunes u nmurokunes. Jlabopatopuas pabora

46 «Habmonenre MUTO3a B KJIIETKAaX KOHYMKA KOPEIKa JIyka (Ha TOTOBBIX 1 0.5
MUKpOTpenaparax)»

47 Perynsiumst >KU3HEHHOTO UKJIA KIIETOK 1

48 Opranusm Kak eIMHOE LEJI0e 1

49 Tkanu pactenuii. JlaboparopHas padota «M3yuenue TkaHei | 0.5
pacTeHui»

50 TkaHu )KUBOTHBIX U yenoBeka. JlabopaTopHas pabora «3ydyeHue ) 0.5
TKaHEe! )KHBOTHBIX)

51 Opranbl. Cuctemsl opranoB. Jlabopatopnas pabdora «M3yuenue ) 0.5

OpraHoB IIBETKOBOT'O PACTCHUSA»




52 Ornopa Tena opraHu3MoB 1

53 JIBr>KeHUE OpraHnu3MOB 1

54 [Iutanue oprann3mMoB 1

55 [Turanue MO3BOHOYHBIX )KUBOTHBIX. [IulIeBapuTenbHas cucrema |
4eJloBeKa

56 JlpIxaHue opraHu3MoB 1

57 JIpIxaHue mo3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA 1

58 TpaHcnopT BELIECTB Y OPraHU3MOB 1

59 KpoBeHocHas cructemMa o3BOHOYHBIX KUBOTHBIX U YEJIOBEKA 1

60 Brinenenue y opranuzmMoB 1

61 3ammura y opraHu3MoB 1

62 NmmyHHas cucteMa yenoBeka 1

63 PaznpaxxuMocTh U perynsuus y opraHu3MoB 1

64 ['ymopanbHas perynisius 1 S9HIOKPUHHAs CHCTEMa KUBOTHBIX U 1
YeJioBeKa

65 ®opMBbI pa3MHOXKEHHSI OPTaHU3MOB 1

66 [TonoBoe pazMHOKEHUE 1

67 Metio3 1
lNameTorenes. OOpa3zoBaHue U PA3BUTHE MOJIOBBIX KJIETOK.

68 JIaGopartopHas paboTa «V3ydeHne cTpoeHHs MOJIOBBIX KJIETOK Ha 1 0.5
TOTOBBIX MUKpPOIpEnapaTax»»

69 NHauBuyanbHOE pa3BUTHE OPIraHU3MOB — OHTOIEHE3 1

70 3akiaJKa OpraHOB U TKaHEW U3 3apO/IbIILIEBBIX JIUCTKOB 1

71 Poct u pa3Butue xxuBoTHbIX. JlaboparopHas padota «BelsiBieHne | 0.5
MIPU3HAKOB CXOICTBA 3aPOJIBIIIECH MO3BOHOYHBIX )KUBOTHBIX)

7 Pasmuoxenue u pa3Butue pactenuii. JlJabopatopuas padora 1 0.5
«CTpoeHHe OpraHoB pa3MHOXKEHUS BBICIINX PACTCHUI '

73 Hctopus cTaHOBIEHUS U pa3BUTHS T€HETUKHU KaK HAYKH 1

74 OcHOBHBIE TIOHATHUS M CUMBOJIBI TeHeTHuKU. JlabopaTopHas pabora | 0.5
«JIpo3oduia kak 00BEKT TCHETHUECKUX UCCIIEOBAHUI ’
3aKOHOMEPHOCTH HACJeI0BAaHUS MPU3HAKOB. MOHOTHOpHIHOE

75 ckpemuBanue. [Ipaktuueckas padora "M3yuenue pe3yibTaToB 1 0.5
MOHOTHOPHUIHOTO CKPEIIUBaHus y Ip030huib"

76 [uTonmornyeckrue OCHOBBI MOHOTHUOPHUIHOTO CKPELIMBaHUS 1

77 AHanuzupytolee ckpemuBanue. Hernosnnoe tomMmuHMpoBaHue 1

73 JurubpuaHoe ckpemuBanue. [lpakruueckas padora «3yuenue | 0.5
PE3yNIbTaTOB TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DUITBI) '

79 [{uTonoruvyeckne OCHOBBI UTHOPUIHOTO CKPEIIMBAHUS 1

80 CueruieHHOE Hacae10BaHUE IIPU3HAKOB 1

81 XpOMOCOMHasl TEOpHUsI HACIEACTBEHHOCTH 1

82 I'eneruka nmona 1

83 T'enoTun Kak 1e10CTHASI CHCTEMA 1




84 I'eHeTMYECKUI KOHTPOJIb PA3BUTHSL PACTEHUH, )KUBOTHBIX U YEJIOBEKA 1

85 N3MeHUYHnBOCTh NMPU3HAKOB. BUIbI N3MEHYHMBOCTH 1

86 MoaudukanroHHass U3MEHIYUBOCTh 1
Bapuanuonnslii psa u BapuanuonHas kpusas. Jlaboparopras pabota

37 «HccnenoBanue 3aKOHOMEPHOCTEN MOIM(PHUKAIIMOHHOM 1 0.5
n3MeHYnBOCTH. [locTpoeHne BapuallMOHHOTO Psijia U BapUALIUOHHOM '
KPUBOW»

88 I'eHOTHIIMUECKast N13MEHUYNBOCTh. KOMOMHATHBHAS M3MEHYMBOCTh 1

29 MyranunonHast usMeHuUnBOCTb. [IpakTudeckas pabora «MyTauuu y 1 0.5
po30( Bl (Ha TOTOBBIX MUKPOTIPETIapaTax )y ’

90 3aKOHOMEPHOCTH MYTAIMOHHOTO MpoIlecca. JMUTCHETHKA U |
SMUTCHOMHKA

91 I'eneruka yenoseka. [Ipaktuueckas padora «CocTaBieHue 1 aHaIH3 | 0.5
POZIOCTIOBHOM»

92 MeTto bl MEAUIIMHCKON T€HETUKHU 1

93 3HavYeHHE MEIUIIMHCKON T€HETUKH B TIPEIOTBPAIICHUH U JICYCHUU |
TEHETUYECKUX 3a00JIEBAHHUI YeJIOBEKa

94 OcHoBHble nOHATHUS cenekuuu. JlabopaTopHas padora «M3yueHue I 0.5
COPTOB KYJIbTYPHBIX PACTEHHI U TOPOJI JOMAITHHUX YKHUBOTHBIX)

95 MeTo/bI ceneKIMOHHOM paboTel. JlabopaTopHas padora «M3yueHue | 0.5
METO/IOB CEJICKIIMH PACTEHUI»

96 JlocTukeHHs CeleKIUN pacTeHH 1 )KUBOTHBIX. [IpakTuueckas padora 1
«IIpuBuBKa pacTeHn»

97 CoxpaHeHue, U3y4yeHUe U UCII0JIb30BAaHUE TEHETHUECKUX PECYPCOB 1

08 buorexHoorus kak Hayka v OTpaciib MPou3BOCTBA. [IpakTuueckas | 0.5
pabota «M3yueHnne 00beKTOB OHOTEXHOJOTHID '

99 OcHOBHbIE HAMpaBJICHUS] CHHTETHYECKON OMOIOTHH 1

100 XpOMOCOMHas M TeHHasi HH)KEHEPHsI 1

101 MemuimHcKre OMOTEXHOIOI NI 1

102 PesepBHEIit ypok. [ToBTOpeHme, 0000IIeHIE, CHCTEMATH3AIIHSI 3HAHHIA 1

OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 0 13.5




11 KUIACC

KoanuyecTBO 4acoB

Ne n/m | Tema ypoka Hpaxkruye
Bcero CKHe
padoThI

1 OpomtonmonHas teopus Y. Jlapsuna 1

2 JBrokyiue cuiibl 3BOJIOIMY BUIOB o Y. J[apBuny 1

3 Bopb0a 3a cymiecTBOBaHNE, €CTECTBEHHBIM U HCKYCCTBEHHBIH 0TOOD 1

4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH IBOJTIOLIUN 1

5 OTalbl 3BOJIIOIIMOHHOTO MTPOLIECCa: MUKPOIBOJIIOLNS U |
MaKpO3BOJTIOIIHS

6 [Monmynsauus — 3neMeHTapHasi €QUHHULIA BOJIFOLUH 1
3akoH renetuyeckoro paBHoBecus [x. Xapau, B. Baitn6epra.

7 JlaboparopHast pabota «BeIsiBIeHHE U3MEHYHBOCTH Y 0CO0€H OAHOTO 1 0.5
BUJIA»

8 DneMeHTapHbIe (PaKTOPHI IBOJIIOIIUU 1

9 Oddext ocnoBatens. I eKT OyTHUIOYHOTO TOPIBIIIKA 1

10 Murpanuu. M3omsiuuy monyJssiuid: reorpaduyeckast, OMoiornyeckast 1

11 EcrecTBeHHBIN 0TOOp — HANpaBIAIOMIHKA (PaKTOP IBOTHOLNUN 1

12 [TommoBoii oT6OP 1
[TpucrocobaeHHOCTh OPraHU3MOB KaK Pe3yJIbTaT MUKPOIBOIIOIHH.

13 JlaboparopHast pabora «3ydenue apoMopd030B U UANOATANTANAN Y 1 0.5
pacTeHUM U KUBOTHBIX
[Tpumeps! mpucnocodaeHnit y opraHu3MoB: MOp(OJIOTHUECKHE,

14 dusnonoruueckue, bMoXuMuUEcKue, nopeaeHueckue. Jlaboparopnas | 0.5
pabora «IIpucnocobneHus: OpraHu3MOB U UX OTHOCUTEIIbHAS '
1EJIECO00PA3HOCTHY

15 Bun, ero kpurepun u ctpykrypa. Jlabopatopnas pabota «CpaBHeHuE ) 0.5
BUJIOB 110 MOP(OIOTUIECKOMY KPUTEPHIO '

16 CrtpykTypa BHa 1

17 BunooGpaszoBanue kak pe3ynbTaT MUKPOIBOIIOIHH 1

18 CBs13b MUKPOABOJIOIUH U ATHIEMUOJIOTUN 1

19 Maxkpoasosntonus. 11aneoHToI0rn4eckue MeToapl N3y4eHus dBOJIIOLUN 1

20 Buoreorpaduyeckne MeTo1bl U3y4EHUS 3BOIOLUN 1

a1 OMOPHOIOrHYECKHUE U CPABHUTEIBHO-MOP(POIOTHYECKUE METOIbI |
W3YyYEHHUS IBOJIIOLINUN

” MonekyasipHO-TeHeTHUECKUE, OMOXMMUYECKHE U MaTeMaTHYeCKHe )

METO/Ibl U3Y4YEHUSI SBOJIIOLIMH

23 OO6mre 3aKOHOMEPHOCTH IBOTIOIIUN 1

24 AnanrtuBHas paguanusa. HepaBHOMEpHOCTh TEMIIOB 3BOJIOLUH 1

25 Hayunble runoTressl MpOMCX0KICHHS )KU3HU Ha 3eMIie 1




26 JoHayuHble peICTaBICHUS O 3aPOXKIACHUU KU3HU 1

27 OCHOBHBIE 3Tallbl HEOPTaHUYECKON IBOJTIOLINU 1

28 ['unoTe3bl 3apOKICHUS KU3HU 1

79 Ucropus 3emmu u MmeTonbl e€ nzydenus. JlaboparopHas pabora ) 0.5
«/3y4yeHue u onrcaHue UCKOMAEMbIX OCTATKOB IPEBHUX OPTaHU3MOB) ’

30 HauanbHble 3Tanbl OpraHM4ecKon 3BOJIOIUN 1

31 DBOJIIOLHS DYKApUOT 1
OCHOBHBIE 2TaIbl YBOJIIOIIUN PACTUTEILHOTO MUpa. [IpakTudeckas

32 pabora «M3yueHne ocOOEHHOCTEH CTPOCHUS PACTCHUM Pa3HBIX 1 0.5
OT/IETIOBY

33 OCHOBHBIE 3TaIbl YBOJIIOLUH JKUBOTHOTO MHpPA 1

34 OBouonus )kUBOTHBIX. [IpakTrueckas padora «M3ydyenue 1 0.5
0COOEHHOCTEHN CTPOEHUS MMO3BOHOYHBIX YKUBOTHBIX) '

35 PazBuTHe xu3HM HA 3eMIIe IO 3paM U IEPHOIaM 1

36 MaccoBbie BEIMUPAHHS — IKOJIOTHYECKUE KPUZHUCHI TTPOIIIIOTO 1

37 CoBpeMEeHHBIN YKOJIOTHYECKUI KPU3HC, €r0 OCOOCHHOCTH 1

38 CoBpeMeHHast cucTeMa OpraHnYecKoro Mupa 1

39 OCHOBHBIE CUCTEMATUYECKHUE TPyl OPraHU3MOB 1

40 AHTpOMONIOTUSI — HayKa O YEJIOBEKE 1

41 Pa3BuTHe npeAcTaBIeHH O MPOUCXO0XKICHUN YEI0BEKA 1
MecTo yenoBeka B cUCTeMe opranndeckoro mupa. JlaboparopHas

42 pabora «l3yueHne 0coOOEHHOCTEH CTPOCHHS CKEJIeTa YeIOBEKa, 1 0.5
CBSI3aHHBIX C MIPSIMOXOXKICHUEM

43 JBroKyIMe CHIIbI aHTPOIIOTEHE3A 1

44 CooTHolIeHre OMOTOTHYECKUX U COIIMANBHBIX (PaKTOPOB B |
AHTPOIIOTeHE3e

45 OCHOBHBIE CTaIMM AHTPOTIOTEHE3a 1

46 [TaneoreneTrka u majaeoreHOMHUKA 1

47 DBOJTIOLMS COBPEMEHHOTO YeJIOBEKA 1

43 Yenoseueckue pacol. [Ipaktuueckas padora «M3yueHue | 0.5
HKOJIOTHYECKUX Q/IANTAINI YETTOBEKa»

49 MeXauCIUIITMHAPHBIE METO/IbI aHTPOTIOJIOT MU 1

50 3apoxaCHNE U PA3BUTHE IKOJIOTHH 1

51 Mertonst skonorun. JlabopatopHast pabota «l3yueHue MeTo0B | 0.5
HKOJIOTUYECKUX UCCIIEIOBAHUI»

52 3HavYeHHE SKOJOTUUECKUX 3HAHUM JIJIs1 YeJIOBEKa 1

53 Okosoruueckue HakTopbl 1
AbGuotnyeckue GakTopsl. CBET KaK SKOIOTHYECKUH PakTop.

54 JlaboparopHasi pabota «BbIsiBIeHHE IPUCTIOCOOICHUH OPTaHU3MOB K 1 0.5
BIIMSIHUIO CBETa»

55 Abuotnyeckue gaktopsl. TemnepaTypa Kak 5KOJIOTrHYECKU (akTop. | 0.5

JlaGopaTopHas paboTta «BpIsiBIeHHEe TPUCTIOCOOICHUI OPTaHU3MOB K




BIIUSIHUIO TEMIIEPATYPBD»

AbuoTtnieckue hakTopbl. BIa)KHOCTH KaK 3KOJIOTHYECKUH (haKkTop.

56 JlaboparopHast paboTa « AHATOMUYECKHE OCOOEHHOCTH PACTEHUH 3 1 0.5
Pa3HBIX MECT OOUTAHUSDY

57 Cpenpl oOuTaHusI OpraHU3MOB 1

58 buonoruueckue puTMbl 1

59 JKusnennsie popMbl OpraHu3MOB 1

60 Buotnyeckue hakTopsl 1

61 3HaueHHe OMOTHYECKUX B3aUMOJICHCTBUN SISl CYIIIECTBOBAHUS 1
OpPTraHU3MOB B CpeJie OOUTaHHS

62 DKOJIOTUYECKUE XapaKTEePUCTUKH MOIYJISLIMU 1

63 OCHOBHBIE MTOKA3aTEIU MOMYJISIUU: YUCICHHOCTh, IUIOTHOCTD, 1
BO3pACTHAs U TOJIOBAsI CTPYKTypa

64 OcHoBHbIE TIOKa3aTeNU MOMYJIALUN: POKAAEMOCTb, IPHUPOCT, TEMIT I
pocTa, CMEPTHOCTh, MUTPAIHH

65 DKOJIOTHYECKasi CTPYKTypa MOIMYJISIIIUN 1

66 JlvHamMuKa NOMyJIALMHU U €€ PEeryJIsius 1

67 KpuBsie pocta uncieHHOCTH nonyJaiuu. KprBbie BBKMBaHUS 1

68 Okonorudeckast Huma sujaa. JlabopatopHas padora «IIpucnocobneHust | 0.5
CEMSIH pacTeHUI K pacCeIeHUIO»

69 Bup xak cucrema nomysisiiuit 1

70 3aKOHOMEPHOCTH MOBEACHMS U MUTPALIUI )KUBOTHBIX 1

71 Coo0111ecTBO OPraHU3MOB — OHOLIEHO3 1

72 DKocucTema Kak OTKpbITasi cuCTeMa 1

73 KpyroBopoT BeiecTB 1 MOTOK SHEPTUU B IKOCUCTEME 1

74 OCHOBHBIE TIOKA3aTEITN IKOCUCTEMBI 1

75 DKOJIOTMUECKUE MTUPAMMU/JIBI 1

76 N3menenuns cooOecTB — CyKIecCuu 1

77 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMBI |
MOpEN U OKEAHOB

73 [IpupoHbie 3K0CUCTEMBL. DKOCUCTEMBI TYHAP, JIECOB, CTEIEH, )
MyCTHIHBb

79 AHTPOTIOTEHHBIE YKOCHCTEMBI 1

20 Ypboakocucremsr. [Ipaktudeckast pabota «3ydeHue u onvcanue | 0.5
ypOO3IKOCHUCTEMBD» '

81 3aKOHOMEPHOCTH (POPMHPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUI )
OpraHU3MOB B SKOCHCTEMAaX
MexaHu3MBbI BO3/IEHCTBUS 3arPsI3HEHNN Pa3HbIX TUIIOB Ha

82 cyOOpraHM3MeHHOM, OPraHU3MEHHOM, MOMYJISLUOHHOM U 1
9KOCHCTEMHOM YPOBHSIX

83 Bbuocdepa — obmieruianerapaas 060m04ka 3eMian 1

84 VYyenue B. . Bepuaackoro o 6uocgepe 1




85

3aKOHOMEPHOCTH CYIIECTBOBaHHUs Ouocheps

1
86 KpyroBopoThI BeliecTB U OMOr€OXUMHUYECKHIE ITUKITBI 1
87 3oHanbHOCTH Orochepbl. OCHOBHBIC OMOMBI CYIIIH 1
88 YcroitunBocTh 6uocheps 1
89 DKOJIOTUYECKUE KPU3UCHI U UX TPUUMHBI 1
90 BosneiicTBue uenoBeka Ha onochepy 1
91 AHTpPOINOreHHOE BO3ACHCTBUE HA PACTUTEIbHBIN U dKUBOTHBIM MUD 1
92 Oxpana npupozsl 1
93 OcHOBHbIE IPUHIUITBI YCTOHYUBOIO Pa3BUTHUS YEJIOBEUECTBA U 1
MIPUPOJIbI
94 ParmonanbsHo€ IpUPOAONOIH30BAHNE M COXPAHEHHE OMOJIOTHIECKOTO |
pa3HooOpasus 3emiu
95 O6006menne o TemMe « MUKPOIBOIIONHS U €€ Pe3yIbTaThD» 1
96 O0600menue mo Teme «MaKpodIBOIIOIHUS U €€ pe3yJIbTaThI» 1
97 O6o06menne no Teme «[IpoucxoxxaeHne u pa3BUTHE )KU3HU Ha 3eMIIe» 1
98 O6006menue o Teme «IIporcxokaeHre YeI0BeKa — aHTPOIIOTEHE3» 1
99 O6006meHne o TeMe «DKOJIOTHs — HayKa O B3aMMOOTHOIICHHUSX |
OpPTaHU3MOBY
100 O6006menue o reme «OpraHu3Mbl M cpefia OOUTaHUS» 1
101 O6006meHne o TeMe «DKOJIOTHs BUAOB U MOMYJISALNI 1
102 O606menue o reme «brocdepa — rmodanpHas SKOCHCTEMa»
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5




HHPOBEPAEMBIE HA EI'D 110 BUOJIOT'MM TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OFPA3OBATEJBbHOH MPOI'PAMMBbBI CPEJTHEI'O
OBIIEI'O OBPA3SOBAHUSA

Kon
NpoBepsieMOro
TpedoOBaHMS

IIpoBepsiemble TpeOOBaHMS K MPeIMETHBIM pPe3yJbTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeILHOI MPOrpaMMbl CpelHero 001ero 00pa3zoBaHus

ChopMupoBaHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B (DOPMUPOBAHMM COBPEMEHHON €CTECTBEHHOHAYYHOH KapTHHBI MHUpa, B
MO3HAaHWHM 3aKOHOB NPHUPOABI M PEIICHHH XU3HEHHO BaXXHBIX COLMAIBHO-
STHUYECKHUX, SKOHOMHUYECKUX, HKOJIOTMYECKUX MPOOJIEM 4YeIOBEYeCTBa, a TAKXKE B
pEIICHHH BOIMPOCOB PALMOHAIBHOTO IPHUPOJOIONB30BaHNsA, B (HOPMUPOBAHUU
LIEHHOCTHOT'O OTHOLIEHUSI K IPUPOJIE, OOILECTBY, YEIOBEKY; O BKJIAJE POCCUNCKUX

U 3apyOEKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OMOIOTHH

Brnagenune cucremoil 3HaHMM 00 OCHOBHBIX METOJaX HAy4YHOIO IIO3HAHMS,
UCIIOJIb3YEMBIX B OMOJIOTMYECKUX MCCIIEJOBAHUSAX KHUBBIX O0BEKTOB U 3KOCHCTEM

(onmcaHue, M3MepeHUe, NMpOBEACHUE HAOMIOJEHH); crocoO0aMu BBIABICHUS U
OLIEHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPOJE.

YMeHue BbIABUTaTh TUIOTE3bI, IPOBEPATH UX IKCIIEPUMEHTAIbHBIMU CPEJCTBAMH,
bopMynupys Ledb HCCIEA0BaHMS, AHAIM3HPOBATH IOJIyYEHHBIE PE3YJIbTaThl U
JIeNIaTh BBIBOIBI.

BolsiBneHne 3aBUCUMOCTH MEXAYy MCCIEAYEMBIMU BEJIWYMHAMH, OOBSICHEHUE
MOJyYEHHBIX PE3yJbTaTOB M (OPMYJIUPOBAHHUE BBIBOJOB C HCIIOJIb30BAHUEM

HAay4YHBIX HOHﬂTHﬁ, TeOpI/Iﬁ M 3aKOHOB

VYMeHue BiIageTh CHCTEMOH OHOJIOTUYSCKUX 3HaHPII>i, KOTOpast BKJIKOYACT:

OCHOBOIIOJIararoumuec OMOJIOrHYECKHUe TCPMHHBI W ITOHATHA ()KI/I?»HL, KJICTKA, TKaH

OpraH, OpPTraHW3M, BUJ, TOIMYJISIH, KOCHCTeMa, OWOIEeH03, Ouocdepa; mMeTaboym3Mm,

roOMeocTas3, KIETOYHbIM UMMYHUTET, OMOCUHTE3 Oelika, OMOTIOIMMEPHI, TUCKPETHOCTD,

CaMOpETyJISIIMSL,  CaMOBOCIPOM3BEIEHUE, HACJIEICTBEHHOCTb, HW3MEHYMBOCTb,
9HEPro3aBUCHUMOCTb, POCT U PAa3BUTHE);

Ouosornueckre Teopuu: kierounas Tteopusi 1. IlIBamna, M. Ilneiinena, P.
BupxoBa; KiIOHaNbHO-CeleKTUBHOrO umMMmyHuterta [I. Opnux, .M. Meunukosa,
XpOMOCOMHasi Teopusi HacleACTBEHHOCTH 1. MopraHa, 3akoH 3apoOJIbIILIEBOTO
cxoacrBa K. bapa, 3BomonmonHas teopus Y. JlapBuHa, CUHTETHUYECKas TEOPHs
9BOJIIONIMU, Teopusi aHTpororene3a Y. [lapBuna; Teopusi Omoreomenoza B.H.
CykauéBa; yuenne H.M. BaBumoBa o meHTpax MHOroo0pasus M MPOUCXOXKICHUS
KyJbTypHbIX pacTteHuid, ydeHue A.H. CeBepuoBa 0 NIyTAX M HaIpaBJIEHUSIX
sBomonmy, yuenue B.U. Bepuaackoro — o 6uocdepe);

3aKOHBI (€AMHO00pa3usi HOTOMKOB MEPBOT0 MOKOJIEHHUSI, pacllleIUIeHNs TPU3HAKOB,

HE3aBUCHMOI'O HacJaeJ0BaHUA IIPHU3HAKOB I. MGHHeHﬂ; CICIIIICHHOI'O

'



HAcJe/JI0BaHMS TPU3HAKOB W HapylIeHWs cuervieHuss reHoB T. Moprana;
TOMOJIOTHUYECKUX PSAJOB B HacineACTBeHHOM wusMmeHunBoctd H.M. Basuinosa;
reHeTudeckoro paHoBecus k. Xapau u B. BaiiHOepra; 3apobIeBoro cxoicTea
K. Bapa; 6uorenernueckuii 3akoH J. ['exkens, @. Mromiepa);

NPUHIUIBI (YUCTOTHI TAMET, KOMILIEMEHTAPHOCTH);

npaswmwia (MuarnMyMa FO. JInbuxa, 3KoIoruaeckoi mupaMuIbl 9Yucesl, OMoMacChl |
SHEPTHH);

runote3nbl (koanepBatHoit A.M. Omapuna, neppuuHoro OynwoHa Jk. XomzeitHa,

mukpochep C. Dokca, pudozuma T. Uek)

YmMmenue pf€iaTtb IMOUCKOBBIC OMOJIOrHYeCcKre 3aa4yi, BbIABJIATE IIPUYNHHO-
CICACTBCHHBIC CBA3M MCKIAY HUCCICAYCMbIMU OHOJIOrHYCCKUMU O6’beKTaMI/I,
npoucccamMu 1 ABJICHUAMU, ACIIATh BBIBOJAbLI U ITPOTHO3bI HA OCHOBAHUU ITOJTYYCHHBIX
PE3yJIbTATOB,

COCTABJIATh I'CHOTUIIMYCCKUC CXCMbI CKPCIIUBAHUWA IJIA PA3HBIX THIIOB HACJICAOBAHMU!
IMPU3HAKOB Y OPraHu3MOB, COCTABJIATH CXEMbI IMCPCHOCA BCUICCTB M JSHECPrud B

AKOCHCTEMAax (LICTH MUTAHMSI, TUILEBHIC CETH)

YMeHHne yCTaHaBIUBATh B3aWMOCBS3M MEXKIy CTPOCHHEM U (QYHKIUSMU:
OpPraHOMJOB, KIETOK pa3HbIX TKAaHEW, OpPraHaMH M CHCTEMaMU OpraHOB Yy
pacTeHMii, )KMUBOTHBIX M YEJIOBEKAa; MEXJy 3TanaMu OOMEHa BEILECTB; dTarnaMu
KJIETOYHOT'O LIMKJIA U )KU3HEHHBIX [IUKJIOB OpPraHU3MOB; 3TallaMu 3MOPHOHAIBHOIO
Pa3BUTHS; TCHOTHIIOM U (P€HOTHIIOM, (PeHOTUTIOM U (PaKTOpaMu cpenibl OOUTaHHUS;

IIPOLIECCAMM DBOJIIOLMM; IBIKYIIUMU CUJIAMH aHTPOIIOI€HE3a; KOMIIOHEHTaMHU

Pa3INYHbIX 9KOCHUCTEM U HpI/ICHOCO6HeHI/I5{MI/I K HUM OpPraHu3MOB

YMeHue BBIIENATh CyIIeCTBEHHbIC TPU3HAKY:

CTPOEHHS BHUPYCOB, KIETOK TIPOKAPUOT U DYKAPUOT; OJHOKJIETOYHBIX H
MHOTOKJIETOUYHBIX OpPIaHHU3MOB, BUJOB, OHOT€OIIEHO30B, 3KOCHUCTEM U OHOCOEpSHI;
CTPOCHHS OPTaHOB M CHCTEM OPTaHOB PACTCHUM, )KUBOTHBIX, YEJIOBEKA; TIPOIIECCOB
JKU3HEJCIATCILHOCTH, MPOTCKAIONIMX B OPraHM3Max pPAaCcTEHUH, XHUBOTHBIX M
YeJoBeKa; OWOJIOTMYECKHUX  MpoIleccoB: OOMEHa BemiecTB  (MeTaboJIu3M),
uHPOpMAIMU ¥ TPEBpAIIEHUS JHEPTUH, OpOXKEHUsS, aBTOTPOHOTO W
reTepoTpOPHOr0 THUIOB MHTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio03a,
raMeToreHes3a, SMOpUOreHe3a, MOCTIMOPUOHAIBLHOTO Pa3BUTHS, Pa3MHOKEHUS,
WHAMBHUIYAILHOTO Pa3BUTHUSA OpraHu3Ma (OHTOTEHEe3a), B3aUMOJICHCTBUSI T'€HOB,
reTepo3uca; ICHCTBUH UCKYCCTBEHHOTO 0TOOPA, CTAOMIU3UPYIOIIETO, JIBIKYIIETO

U Pa3phIBAIOIIETO €CTECTBEHHOT0 0TOOPA; aNIONaTPUIECKOTO U CUMIIATPUIECKOTO
BUJI000pa30BaHUs; BIMSHIS IBIXKYIIIUX CHJI SBOIOIMH HAa TeHO(MOH T OIS,
MIPHUCIIOCOOJICHHOCTH OPTraHU3MOB K CpeJie OOMTaHHUS, YepeI0BaHUS HaIPaABICHUI

9BOJJIIOLUH,; KPYTOBOPOTAa BEIICCTB U IMTOTOKA SHECPTHUU B OKOCUCTEMAX

CdopMHpOBaHHOCT, yMEHMS BBIIEISATH CYIIECTBEHHBIE IPU3HAKU BHPYCOB,

KJICTOK ITPOKApPUOT U OYKAPUOT, OJHOKJICTOYHBIX 1 MHOTOKJICTOYHBIX OPTraHU3MOB,

BUJIOB, OMOTEO0IIEHO30B M SKOCUCTEM; OCOOEHHOCTH MPOIIECCOB 0OMEHa BEIIECTB U




NpeBpalieHuss JHEPTUM B KJIETKe, (OTOCHHTE3a, IUIACTUYECKOTO |
DHEPreTHUecKoro oOMeHa, XEMOCHHTEe3a, MMHTO03a, Mei03a, OIUIOJ0TBOPEHUS,
Pa3BUTHS U PA3MHOKCHHS, MHIUBUIYALHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
OOppOBI 32  CYIIECTBOBAHME, ECTECTBEHHOTO oOTOOpa, BHJI000pa30BaHMSI,
MPHUCIIOCOOJICHHOCTH OPTaHW3MOB K Cpelle OOWTaHWs, BIIUSHUS KOMIIOHEHTOB
OKOCHCTEM, aHTPOINOTEeHHBIX W3MEHEHUH B OSKOCHUCTEMaX CBOCH MECTHOCTH,

KpPYroBOpOTa BEIIECTB U MPEBPAICHHsI SHEPTUU B Ouocdepe

YMeHHe  UCHONb30BaTh  COOTBETCTBYIOIIME  APTyMEHTHI,  OHMOJIOTHYECKYIO
TEPMHUHOJIOTMIO M CHUMBOJIMKY JUIsl JOKa3aTEeJbCTBA POACTBA OPraHU3MOB DPa3HBIX
CHUCTEMaTHUYECKHUX TPYII; B3aUMOCBS31 OPTaHU3MOB U Cpe/ibl OOUTaHMsI; €JMHCTBA

YEJIOBEUECKHX pac; HEOOXOAMMOCTH 3[0pOBOro 00pa3a >XHU3HH, COXPAHEHHS
pa3HooOpa3usi BUAOB M DKOCHUCTEM KaK YCIIOBHS COCYIIECTBOBAHHS MPUPOABI U

YCJIOBCUCCTBA

YMmenune KPpUTHUYCCKH OLCHUBATDH I/IH(l)OpMaHI/IIO OMOJI0TMYECKOTO COACPIKAHUA,
HHTCPIIPETUPOBATD OTHYCCKHUEC ACIICKThBI COBPCMCHHLBIX I/ICCJ'IC,I[OBaHI/Iﬁ B 6HOHOFHI/I,
MCIHUIINHC, 6I/IOTCXHOJIOFI/II/I; paccMaTpuBaTh r00aabHbBIE OKOJIOTHYCCKHUC

npoOJIeMbl COBPEMEHHOCTH, (DOPMHUPOBATh MO OTHOIICHUIO K HUM COOCTBEHHYIO
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HEPEYEHD 3JIEMEHTOB COIEPKAHUA, ITPOBEPAEMbBIX HA EI'D 11O
BHUOJIOI'NHN

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

buonorus xak HayKa. ’KuBble cUCTEMBI U UX HU3YyUCHUC

1.1

1.2

CoBpemeHHass OMONOTHsS — KOMIUIEKCHAs Hayka. buonormueckue Haykd U U3ydaeMble UM
npobieMbl. DyHIaMEHTaNbHBIE, MPUKIAAHBIE M TOUCKOBBIE HAy4YHbIE HCCIEIOBAHUS B
OUoIIOTHH.

3HayeHue Ononoruu B (GOPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MHpA.
[Ipodeccun, cszanHbie ¢ Ouonorueld. 3HaueHUE OMOJOTUN B MPAKTUUYECKON JCSITEIBHOCTH

YCI0BCKa: MCAUIIMHE, CCIIbCKOM XO3HﬁCTBC, IMPOMBIINIJIEHHOCTH, OXpaHe ITPUPOIbL

XKuBble cuctembl Kak mpeaMeT uzydeHus: Omonoruu. CBOWCTBA >KMBBIX CHUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JAMCKPETHOCTb M LIEIOCTHOCTb, CIIOXHOCTb W YIOPSJAOYEHHOCTb
CTPYKTYPBI, OTKPBITOCTb, CaMOOpPTaHU3AIUsl, CaMOBOCIPOU3BEIACHUE, Pa3aPAKUMOCTb,
W3MEHYHBOCTH, POCT U PAa3BUTHE.

YpoBHM  OpraHu3aldd KUBbIX CHCTEM: MOJIEKYJISIPHBIN, KJIETOYHBIM, TKAHEBBIH,
OpPraHM3MEHHBIN,  MOMYJALUOHHO-BUAOBOM,  DOKOCHCTEMHBIH  (OHOTE€OlEHOTUYECKHUH),
ounocdepusrit. [Iporecchl, MPOUCXOIAIINE B )KUBBIX cucTeMax. OCHOBHBIC MTPU3HAKHU YKHBOTO.

XKuszub kak Gpopma CyniecTBOBaHUS MaTePUH

1.3

Meroabl 6nosornueckor Hayku. Habmronenue, namepenue, S5KCepuMeHT, CUCTeMaTH3allus,
MmeTaaHanu3. lloHaTe o0 3aBUCHMMONM W HE3aBUCHUMOHM TiepeMeHHOU. IInmaHupoBanue
skcriepuMenTa. [loctaHoBka u npoBepka runote3. Hynesas runotesa. [Tonsitiue BoIOOpKU U

e€ gocroBepHOCTh. Pazbpoc B Ouonormveckux maHHbIX. OIEHKA JOCTOBEPHOCTH
MOJYYEHHBIX pe3yJbTaTOB. [IpuumHBI MCKakeHUs pe3yNbTaTOB 3KcrepuMeHTa. [loHaTne

CTaTHUCTHYCCKOI'O TCCTa

Knerka kak Ononorndeckas CHcTeMa

2.1

Knerka — CTpyKTYpHO-(QYHKIMOHAIbHAS EIUHHIA >KUBOTO. VCTOpWS OTKPBITHSA KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knetounas reopus (T. [LlBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE MOJOXKEHNSI COBPEMEHHOM KJIIETOYHON TEOPHH.

MeToapl  MOJEKYJSApHOW U KIETOYHOM OHMOJOTMHM: MHUKPOCKOIHUSA, XpomaTorpadus,
a5eKTpoope3, METOJ MEYEeHbIX aToMOB, aupdepeHIuanbHoe UEeHTpU(yrupoBaHuE,

KYJIbTUBUPOBAHUE KIIETOK

2.2

XHUMHUYECKUH COCTAB KIETKU. Makpo-, MUKPO- U YIbTPAMUKPOdIIEMEHTHI. Bona u e€ poip kak
pacTBOpUTEIIA, pearcHTa, YydacTHE€ B CTPYKTYPUPOBAHMM KJICTKH, TEILIOPETrYJIALHH.
MuHepanbHble BellecTBa KJIETKH, UX OHojormueckas pojib. Posib KaTHOHOB M aHHOHOB B
KIIETKE.

buonornueckue monumepsl. benku. AMHHOKUCIOTHBIM coctaB OenkoB. CTpyKTypbl
OenxoBoit Monekynbl. [lepBuuHast cTpykTypa Oenika, mNenTHaHas CBs3b. BropuuHas,

TpeTU4Hasi, 4yeTBepTU4Has CTpyKTypbl. Jlenarypamus. CorictBa OenkoB. Kmaccudukarmms

6enkoB. buonornyeckue QyHKIMU OEIIKOB.




YrneBoabl. MoHOCaxapuIbl, AUCaXapyIbl, OTUTOCaXapyabl U moiucaxapuasl. OOuuii miaxn
CTpoeHHsI U (U3UKO-XUMHUYECKHE CBOWCTBA YIVIEBOAOB. buonorunueckue (yHKINUN
YIJIEBOJIOB.

Jlunael. ['unpodunsHO-rUAPODHOOHBIE CBOIICTBA. Knaccudukanus JIUITAJIOB.
Tpurnuuepunsl, Gochonumuasl, BOCKH, CTEepouabl. buonormueckne (QYyHKIUU JTHITHIOB.
OO01mue cBoiicTBa OMOJIOTUYECKIX MEMOpAH — TEKY4YeCTh, CIIOCOOHOCTh K CAaMO3aMbIKAHHUIO,
MOJIYITPOHUIIAEMOCTb.

Hykneunoseie kuciotel. JIHK u PHK. Crtpoenue HykieMHOBBIX KUCIOT. HykiaeoTwasbl.
[Tpuniun kommuiementapaoctu. [pasuno Yapragda. Crpykrypa JHK — nBoiinas ciupains.
Mecronaxoxaenue u ouonoruueckue pynkuuu JJHK. Bunet PHK. ®ynxiun PHK B kietke.
Crpoenne mosiekysibl AT®. Makposprudyeckue cBa3u B Mojekyie AT®. buonorunyeckue
¢bynkun AT®. BocctaHOBIEHHBIE IEPEHOCUYHKH, MX (PYHKIUMHU B KiieTke. CEKBEHUPOBAaHUE
JHK.

CtpykrypHast OuoJyiorusi: OHMOXUMHUYECKHE W OHO(HU3MYECKHE HCCIECNOBaHMUS COCTaBa M

MIPOCTPAHCTBEHHOM CTPYKTYPBI OMOMOJIEKYT
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Tunbl KJIETOK: SyKapuOTHUecKass W mpokapuothyeckas. CTpyKTypHO-(YyHKIMOHAJIbHBIE
00pa3zoBaHMsl KIETKH.

CtpoeHue mpokapuoTHIeCKoM KieTku. KieTounas creHka 6akTepuii u apxeit. OcoOeHHOCTH
CTpoeHHUsI TeTepoTpoHO H aBTOTPO(HON NPOKAPHOTHUECKUX KIETOK. MecTo u poib
MIPOKapHUOT B OMOIICHO3aX.

Crpoenue M (GYHKUHOHHPOBAaHHE SyKapHoTHuUeckoW kieTku. Ilna3marmyeckas memOpaHa
(mnazmanemma). CTpykTypa IIIa3MaTudeckoil memOpaHbl. TpaHCIOpT BemIecTB depe3
TUIa3MaTHIECKyl0 MeMOpaHy: maccuBHbIN (auddys3us, obneru€nHas auddysus), aKTHBHBIN
(mepBUYHBIN ¥ BTOPUYHBIA aKTUBHBIN TpaHcropT). Iloxynponunaemocts MmeMOpansl. Paborta
HaTpHUIl-KaJIMEeBOro Hacoca. DHIOLUTO3: MUHOLMTO3, (aronuro3. Dk3ouuTos. Kierounas
creHka. CTpyKkTypa U pyHKIMH KJIETOYHOW CTEHKU pacTeHU, rprboB.

Hurormazma. Ilutozomb. Ilutockener. JIBmkeHue uuToruiazMbl. OpraHouabl KIETKH.
OnHomeMOpaHHbIE OpraHouzbl KJIETKH: sHAomnazMatuuyeckas cerb (OIIC), ammapat

FOJ'IBI()KI/I, JIN30COMBI, HUX CTPOCHHEC U (I)yHKI_II/II/I BzauMmocssi3b O,[[HOMCM6paHHI:>IX

opraHouioB kjeTku. CTpoeHue TpaHyJsIpHOrO peTukyiyma. CHHTE3 pacTBOPUMBIX OEJIKOB.

CunTe3 KIeTOYHBIX MeMOpaH. [ majakuii (arpanyapHbIi) SHIOMIA3MATHIECKHIA PETUKYITYM.
Cekperopnas Qynkius annapata ['onpmxu. TpancmopT BemiecTB B KieTke. Bakyomu
pacTUTENbHBIX Ki1eToK. Kierounsiii cok. Typrop.

[TosryaBTOHOMHBIE OPraHOUABI KJIETKH: MUTOXOHAPUH, TIIACTU/BI.

Crpoenne u (yHKUMHM MHUTOXOHApPUM M IutacTui. l[lepBuuHbIe, BTOpUYHBIE U CJIOXKHBIE
IUIACTUIBl  (DOTOCHMHTE3UPYIOUIMX 3YKapHUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTHI
BBICIINX PACTECHUMN.

HememOpannbie opraHougsl kiaeTku CTpoeHue U (YyHKIUM HEMEMOpPaHHBIX OpPraHOWIOB
kineTku. Pubocombl. MukpodunamenTsl. Mpblineunbsle kiaeTku. MukporpyOouku. KineTouHsl

LCHTP. CTpOCHI/Ie U JIBUKCHUC KI'YTUKOB U PCECHHUYCK. MI/IKpOTp}/'6OLIKI/I OUTOIIIIa3MBI.

LenTpuousb.
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Snpo. O6Gomnouka sapa, XpOMaTHH, KapUOIUIa3Ma, SAPBIIMIKHA, WX CTPOCHHUE U (DYHKIIHH.
SnepHbii  OenkoBblii  Marpukc. [IpOCTpaHCTBEHHOE  pacIOIOKEHHE XPOMOCOM B
uHTepdasHoM sape. benku XpomaTuHa — THCTOHBI.

Knerounsle BkimtoueHus. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK DYKapHOT (PaCTUTEIbHOM,

KUBOTHOM, TPUOHOIN)

24

AccuMWISIMA M AMCCUMIIALMS — JBE CTOPOHBI MeTabosin3Ma. Tumbl oOMeHa BEIIECTB:
aBTOTPOHBIE W TreTepoTpodHbI. YuacTHe KHcIOpoAa B OOMEHHBIX Ipoleccax.
DOHepreTnyeckoe obOecriedeHue KieTku: mnpespamieHne AT® B 0OMEHHBIX Ipoleccax.
depMEHTATUBHBIN XapaKTep peakIuil KJIETOYHOTO MeTabonn3ma. DepMeHThI, X CTPOSHHUE,
cBoiicTBa W MexaHu3M jaeirctBus. Kodepmentsl. OTiauuns pepMEHTOB OT HEOPTaHHMYECKHUX
KaTain3aTtopoB. benku-akTuBaToppl W OEIKU-UHTHOUTOPHL. 3aBUCHMOCTb  CKOPOCTHU
(epMEeHTATUBHBIX PEAKIHA OT PA3TUYHBIX (PAKTOPOB.

[lepBuuHbIl cCUHTE3 OpraHMYecKkux BellecTB B Kierke. dorocunte3. Ponp xmopomnactoB
nponecce Qortocunre3a. CBetoBas M TeMmHOBas (as3bl. I[IpogykTuBHOCTH (poTOCHHTE3A.
Bnmsiare pa3nuaHbIX PaKTOpOB Ha CKOPOCTH POTOCHHTE3a. 3HAYCHHE (POTOCHHTE3A.
XemocuHTe3. PazHooOpasme opraHM3MOB-XEMOCHHTETHKOB: HHUTpH(UIIUpYIOMHNE OaKTepu,
xKenez00aKkTepuu, cepobakTepun, BOJOPOAHbIE OakTepuH. 3HaYeHNE XEMOCHHTE3a.
AnHa3poOHble opraHusMbl. Bunbel O6pokeHus. IIpoayKTbl Opo’keHHMs U HX HCIOJIb30BaHHUE
YeJI0BEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJOTUH WU BO30YyIUTENH
Oone3He.

AdpoOHbIe OpraHuM3Mbl. JTambl 3HepreTHyeckoro obmeHa. IloaroroBuTenbHBIM 3Tar.
I'mukonn3 — 6ECKUCIOPOIHOE PACHICTITICHUE TIFOKO3BI.

buonoruueckoe okuciaeHue, WIN KJIETOYHOE JbIXxaHue. Ponb MUTOXOHIpH B mpoleccax
ouosornueckoro okucienus. Lukinnueckue peakuuu. OxucauteabHoe GpochopuiupoBaHue.
[IpenmyiiecTBa a’poOHOro ImyTH OOMEHA BELIECTB Iepes aHa’dpOOHBIM. DPPEKTUBHOCTD

SHEPreTHYEcKOro ooMeHa

2.5

Peakuun matpuyHoro cusresa. IIpyHLIMI KOMIUIEMEHTapHOCTH B PEAaKLUUAX MATPUYHOTO

cunTe3a. Peanmuzanmst HacnmencTBeHHON wHpopManmu. ['eHEeTHYEeCKui KO, ero CBOMCTBA.

Tpanckpuniuss  —  MaTPUYHBIA cunte3  PHK. [IpyHIMIIBI  TPaHCKPUIILNHN:
KOMILJIEMEHTApPHOCTb, aHTUMAPAJUIEIbHOCTb, ACUMMETPUYHOCTb. TpaHCHALUsA U €€ HTaIlbl.
VYuactue TtpancnoptHeix PHK B OuocunTteze Oenka. VYcimoBus OuocuHTe3a Oernka.
Koaunposanue amunokucior. Poiabs pubocom B OnocuHTese Oenka.

Opranu3zaius TeHOMa y IpOKapHoT U 3yKapHOT. Perynsiys akTHBHOCTH T€HOB Y POKapHOT.

l'unore3a onepona (®. XKakoO, XK. Mano). Perynsanuss oOMEHHBIX NPOLECCOB B KIIETKE.
KneTtounslii romeocras.

Bupycbl — HexsierouHble ()OpMBI KU3HU M 0ONMUratHele napasutbl. CTpoeHHE NPOCTBIX U
CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

BupycHsle 3a00sieBaHms yenoBeka, ®KUBOTHbIX, pactenuil. CIIN/], COVID-19, connansable

1 MCOUIIMHCKUC HpO6JIeMBI

2.6

Knerounslii 1mki, ero mepuonsl M perymsiuusa. Wutepdaza u muro3. OcobeHHOCTH

Imponeccos, MPOTCKAOIINX B I/IHTep(baSG . HO,ZIFOTOBKa KJIICTKHN K JCIJIICHUIO.




[IpecunreTnyeckuid  (MOCTMUTOTUYECKUM), CHUHTETHUYECKUH U  TMOCTCUHTETUYECKUU
(TpeMUTOTUYECKUI) Tepro 16l HHTEP(DA3HI.

Marpuunbii  cunre3 JHK —  pennukanus.  [lpunnuner  perukanuu — JIHK:
KOMIUIEMEHTApHOCTh, IOJYKOHCEPBAaTUBHBIA CHUHTE3, AHTHUIAPAJUIEIBHOCTh. MexaHu3M
perummkauuu  JIHK.  Xpomocombl. Crtpoenue xpomocom. Temomepsl U Telmomepasa.
XpOMOCOMHBIH HAOOP KIETKH — KapUOTHUI. J{MIIIIOMIHBIA U TaIuIONIHBIA HA0OPBI XPOMOCOM.
I'omonornynsie xpoMocomsl. [1010BBIE XPOMOCOMBI.

Jenenue kneTku — MuTo3. CTauM MUTO3a U MMPOUCXOAIINE B HUX MPOLECCHl. TUIIBI MUTO3A.
Kapuoknne3 u uurokunes. buonornueckoe 3HaueHHe MHUTO3a. Perynsuus MUTOTHYECKOIO
1ukia kietku. [IporpaMMupyemMast KieTouHasi THOEIb — aromTo3.

(DYHKI_II/IOHaJ'IBHaﬂ T'€HOMHKa

OpranusMm kak Ouosiornyeckasi cicreMa

3.1

OfHOKIETOYHBIE, KOJOHUAJIBHBIE, MHOIOKJIETOUHBIE OPraHu3Mbl W MHOIOTKaHEBBIE
OpPTraHU3MBI.

®opMbI pa3MHOXKEHUSI OPraHU3MOB: Oecriosoe (BKIIIOYasi BEreTaTMBHOE) M 1OjoBoe. Buub
0ecIoJIoro pa3MHOKEHHS: TIOYKOBAHKE, CIIOPYJISLUS, (pparMeHTanus, KIOHUPOBAaHHE.
[TonoBoe pazmuoxenue. [lonoseie knetku, wim rametsl. Meiios. Craauu meiio3a. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. bruonorudeckuii cMbIC Me03a U IIOJIOBOTO ITpoLiecca.
Melio3 1 ero MecTo B )KU3HEHHOM LIUKJIE OPTaHNU3MOB.

[IpenzaponpiieBoe pazputue. ['amerorenes y »kuBoTHbIX. [TooBsie xene3bl. OOpa3oBaHue U
pa3BUTHE MOJIOBBIX KIeTOK. CnepmaroreHe3 u ooreHe3. CTpOEHHE IIOJIOBBIX KIIETOK.
OnnooTBOpeHNe U SMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OMIOIOTBOPEHUS:
Hapy’KHOe, BHyTpeHHee. [lapTeHnorenes.

NuauBuayanbHOE pa3BUTHE OpraHu3MoB (oHTOreHe3). Ctagun sMOpHOTreHe3a KUBOTHBIX (HA
npumepe  aarymku).  Jpobnenwe. Tumbl  apoOinenus.  OcobeHHOCTH — ApOOJIEHUS
MJIEKOIUTAIOUINX. 3apOJbIIIeBbIE JUCTKU (racTpyisiuus). 3akiajka OpraHoB U TKaHEH u3
3apOABIIIEBBIX JINCTKOB. B3amMHOE BIMsSHHME 4YacTed pa3BHBAIOLIEIOCS 3apOJbIIIa
(oMOpuoOHanbHasg MHAYKIMS). 3akiajka IJlaHa CTPOEHUS JKUBOTHOTO KaK pe3ysbTar
HEepapXUUeCKUX B3auMOJEHCTBUN TeHOB. BrnusHue Ha >MOpHOHAIBHOE pa3BUTHE PaA3IHUYHb
(bakTOpPOB OKpY’KaroIIel Cpebl.

Poct u pa3Butue xxuBoTHbIX. [locTamMOproHanbHbIi nepuo. [IpsMoe u Henpsimoe pa3BUTHE.
Pa3Butne ¢ Mmetamopdo30M y 0€CIIO3BOHOYHBIX U TO3BOHOYHBIX KUBOTHBIX. bronoruueckoe
3HaYEHUE MPSIMOrO0 W HENPSIMOTO Pa3BUTHUS, UX PACHpPOCTPAHEHHE B IpHUpone. THIBl POCT
KUBOTHbIX.  DakTOpsl  peryjsiuMM  pocTa  KUBOTHBIX M uenoBeka. Craauu
MOCTAMOPHUOHAJIBHOTO Pa3BUTHS Y JKUBOTHBIX U 4esioBeka. [leproibl oHTOreHe3a yenoBeka.
Pasmuoxenue u pa3Buthe pacteHuid. 'ameropur u cnopodur. Meiio3 B )KU3HEHHOM LIMKJIE
pactenmii. OOpa3oBaHue cmop B Tpolecce Meio3za. [‘amerorenes y pacTeHuil.
OmiogoTBOpEHNE U PA3BUTHE PACTUTEIbHBIX OpraHU3MOB. [[BOMHOE OIUIOAOTBOPEHHUE Yy
LBETKOBbIX pacTeHuil. OOpa3oBaHME€ M pa3BUTHE CEMEHH. MeXaHHU3Mbl peryssiuu

OHTOT€HE3a Y PACTEHUM U JKMBOTHBIX

3.2

I/ICTOpI/IH CTaHOBJICHUSA WU Pa3BUTUA I'CHCTHKU KaK HAYKH. OcCHOBHEBIE TeHETHUECKHE TTOHSATHS

[
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U CHMBOJIBI. I'OMOJOrHYHEIS XPOMOCOMBI, AJIJICJIBHBIC T'CHBI, AJIbTCPHATUBHBLIC NPU3HAKHU,
I[OMI/IHaHTHBIﬁ n peuecanHHﬁ IMMpU3HAK, TIOMO3UTO0Ta, TCTCPO3UTroTa, 4YUCTAA JIMHUA,
TI/I6pI/I,Z[I>I, T'CHOTHUII, (beHOTI/Il'I. OCHOBHEBIE METOJAbI TCHCTUKH: FHGPHHOHOFHHCCKHﬁ,

HHTOHOFHHGCKHﬁ, MOJ'ICKy.]'ISIpHO-FCHeTI/ILIeCKI/Iﬁ

3.3

Mounorubpunnoe ckpeuiuBanue. [lepsriii 3akon Menaens — 3akoH eAMHO00pa3usi THOPUIOB
nepBoro mnokosieHusa. IlpaBuno pomuHupoBanus. Bropoil 3akoH MeHnens — 3aKoH
paciiervieHusi Tpu3HaKoB. LluTonmorudeckrie OCHOBBI MOHOTHOPHIHOTO CKpEUIUBAHUS.
['umore3a 4nCTOTHI raMeT.

AHanuzupyroliee ckpenuBanue. [IpomMexxyTouHblii XxapakTep HaclenoBaHus. Paciieruienue
IIPU3HAKOB MPU HETIOJTHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpemuBanue. TpeTuii 3akoH MeHens — 3aK0H He3aBUCHMOT'O HACJICIOBAHHUS
npu3HaKkoB. LluTonoruueckre OCHOBBI TUTHOPUIHOTO CKPELIUBAHUS.

CuerienHoe HacienoBaHue npusHakoB. PaGotsl T. Moprana. CremieHHOe HaclieJoOBaHHE
T€HOB, HAPYIICHHUE CLETUICHUS MEKly FTeHaMHU. XPOMOCOMHasl TEOPHsI HACJIEICTBEHHOCTH.
I'enetnka mnona. XpOMOCOMHBIM MEXaHH3M ONpPEAEICHUs IoJa. AyTOCOMBI M IIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbIli U reTeporaMeTHbIi moji. ['eHeTudeckas CTpPyKTypa IMOJIOBBIX
xpoMocoM. HacnenoBanue npu3HakoB, CHEMJIEHHBIX € MTOJIOM.

l'enotun kak wnemoctHas cucrema. llneilorponusi — MHOXECTBEHHOE JEHCTBHUE TEHA.
MHOK€eCTBEHHbIN ajuienu3M. B3anmoaeicTBre HealIeNbHbIX T'€HOB. KOMILIEMEHTapHOCTD.

Onucra3s. [lonmumepus

3.4

BsanmoneiicTBre reHoTrmna U cpesl npu popmupoBaHun heHoruna. Fi3MeHINBOCTh IPU3HAKOB.

KauecTBeHHBIE U KOJIMYECTBEHHBIC NPU3HAKU. BUIBI M3MEHUYMBOCTU: HEHACJIEICTBEHHAs U

HaCJIEICTBEHHAsI.

MonudukanonHass U3MEHUYUBOCTh. Ponb cpeapl B (popMHpoBaHMM MOAU(PUKAIIMOHHOM
n3MeHunuBocTd. Hopma peakiuu npusHaka. BapuanuvoHHBIA ps U BapHallMOHHas KpUBas
Horanncen). CBoiicTBa MOAU(PHUKALIMOHHON H3MEHYUBOCTH.

I'enoTunuueckass u3MeH4YMBOCTb. (CBOMCTBA TEHOTUIIMYECKONM H3MEHUMBOCTH. Bunel
TFeHOTUIINYECKON U3MEHYMBOCTU: KOMOWHATUBHAS, MyTallHOHHASI.

KomOuHaTtuBHas U3MEHYMBOCTh. MeW03 M TOJIOBOM TMPOIECC — OCHOBA KOMOMHATHUBHOMN
M3MEHYMBOCTU. Posib KOMOMHATUBHOIN U3MEHYMBOCTH B CO3/IaHMM I'€HETHUECKOT0 pa3HOOOpasy
B IIpeJieax OJHOTO BUJA.

MyrtauroHHas HM3MEHYMBOCTh. BuIbpl MyTanuili: TeHHbIE, XpPOMOCOMHbBIE, T'€HOMHBIE.
CrioHTaHHbIE U HMHAYLUPOBAaHHBbIE MyTallMH. SjepHble M IUTOIUIa3MaTHUYECKHE MYTallUu.

ComaTtnueckue W 1oJIoBble MyTauuu. [IpuunMHBI BOZHMKHOBEHMA MyTauuid. MyTareHsl u W
BJIUSHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOIO IpoLecca. 3aKOH I'OMOJIOTHYECK
psaoB B HacneactBeHHOM u3meHuuBocTH (H.M. BaBunos). BuesgepHas M3MEHUYMBOCTH U

HacCJICACTBEHHOCTD

3.5

Kapuotun uenoBeka. MexayHapogHas IporpaMma MCCIEJOBAHUS T€HOMA YeJIOBEKa.
Metoael  uW3yueHUs ~ TEHETUKM  4eJIOBeKa: TeHEAIOTUYECKU, OIU3HEIIOBBIH,
LIUTOT€HETUYECKUH, MOMYJISILIMOHHO-CTaTUCTUYECKUH, MOJIEKYJISIPHO-T€HETUUECKU .

COBpeMeHHOG OIpCACIICHUC T'CHOTHUIIA: IIOJTHOT'CHOMHO€ CCKBCHHPOBAHUC,
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TeHOTUIIHPOBAHUE, B TOM umciie ¢ momotbio [11[P-ananu3a. Hacnenctenusie 3a00neBanHus
gyenoBeka. ['©@HHBIE W XPOMOCOMHBIE OO0JE€3HM deloBeKa. boje3Hu ¢ HacleACTBEHHON
MIPEAPACIIONOKEHHOCTI0. 3HAUEHHE MEIMLUHUHCKON F'€HETUKH B IPEIOTBPAILECHUH U JICYCHUN

FeHEeTUYECKNX 3a001eBaHni yenoBeka. CTBOJIOBBIE KIIETKH

3.6

3.7

JlomecTukanus ¥ CeeKIus. 3apoxKICHUE CeIeKIMU U ToMecThkanunu. Yuenue H.W. BaBuiosa
0 IICHTpaxX MPOUCXOXKIACHUS M MHOrooOpasusi KyJbTypHBIX pacTeHuMid. Ponb ceneknuu B
CO3JJaHUU COPTOB pAaCTeHUW U TOpoJ KUBOTHbIX. CopT, MOpoja, IITaMM. 3aKoH
TOMOJIOTMYECKUX PAZIOB B HACIEACTBEHHON n3MeHunBoct H.M. BaBunoBa, ero 3Hauenue Juist
CEJICKITMOHHOM pabOTHI.

Meroapl ceneKImoHHOM paboThl. MCKyCCTBEHHBIM OTOOP: MAacCOBBIM W WHAWBHUIYaJbHBIN.
Oranbl KOMOMHAIIMOHHOMW ceNeKIun. VcnplTanue mMpou3BoAUTENeH 1Mo moToMcTBY. OTOOp 110

TCHOTUIY C IOMOIIBI0 OLEHKH ()EHOTHUIIA TIOTOMCTBA W OTOOP IO T'CHOTUIY C IOMOIIBIO
anamm3a JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CeNeKIMOHHOW paboTel. PaauanuoHHBI u
XUMHYECKHA MyTareHe3 KaK HCTOYHHK MYTalliid y KYyJBTYPHBIX (DOpM OpraHH3MOB.
Hcnonp30BaHne T€HOMHOIO pedakTUpOBaHUS W MeToaoB pekoMOMHaHTHbIX JHK mis
MOJYyYEeHUS] UCXOAHOTO MaTepuasa Jisl CEJIEKIIUH.

[Tonyuenne monumiaonnoB. BHyTpuBUAOBas ruOpuamu3aius. bIu3KopoaCTBEHHOE CKpEIINBa
unu uHOpuauHT. HeponacTBeHHOE ckpelnuBanue, Wik ayTopuauur. ['erepo3nc U ero mpuy
Ucnons3zoBanue rereposuca B cenekiuu. OTaanénnas rudpunusaius. [Ipeogonenue 6ecruioay

MCXBHAOBBIX rH6pI/I,I[OB. I[OCTI/I)KGHI/ISI CCIICKIINH paCTCHI/Iﬁ H ) KMBOTHBIX

OOBEKTHI, HCIONB3yeMble B OMOTEXHOJOIMH, — KIETOYHbIE M TKaHEBBIE KYJbTYpBI,
MHUKPOOPIaHU3MBbl, UX XapaKTEepUCTHKA. TpagulMOHHAas OWOTEXHOJIOTUsS: XJieOoIeueHue,
MOJIyYeHHUE KHUCIOMOJIOYHBIX MPOJYKTOB, BHHOAeNUWE. MUKpPOOMOIOTUYECKUN CHHTE3.
OObeKThl MHKpOOMONOrHMYecKux TexHojoruil. Ilpom3BoacTBo Oenka, aMUHOKHCIOT H
BUTaMHUHOB. VICKyCCTBEHHOE OIIIONOTBOPEHUE. PEKOHCTPYKLIMS SAHUEKIETOK U KIIOHUPOBAHKE
JKUBOTHBIX. MeTO1 TpaHCIUIAHTALMHU s11ep KIIETOK.

XpOMOCOMHasl M TE€HHas MHKEHepus. VICKyCCTBEHHBI CHUHTE3 I'€Ha W KOHCTPYHpPOBAHUE
pexomOunanTHbIX JJHK. locTrxkenus v nepcrneKTuBbl XpOMOCOMHOM Y T€HHOW MH)KEHEPHH.

MenunuHcKue OMOTEXHOJIOTHH. VICcIoIb30BaHNe CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6pa3I/Ie OpraHn4eCKoOro Mupa

4.1

buonorudeckoe pasHooOpaszue opranu3moB. COBpeMeHHas CHCTeMa OpPraHUYEeCKOro MUpa.
[Mpunmuner  knaccudukanuu — opraHu3MoB.  OCHOBHBIE — CHCTEMAaTHYECKHUE  TPYIIIIBI
OpPraHHU3MOB.

Oco0eHHOCTH CTPOEHHUS U KU3ZHENESATENbHOCTH OJIHOKJIETOYHBIX OpPraHu3MoB. bakrepuw,
apxeu, OJHOKJIETOYHble TpHUObI, OJHOKJIETOYHBIE BOAOPOCIH, JpPYrHe MPOTUCTHI.
Kononuanbuble opraHu3mbl. [IBH)KEHHE OJHOKJIETOYHBIX OpraHU3MOB: aMEOOMIHOE,
KTYTUKOBOE, PECHHYHOE. 3alluTa Yy OJHOKJIETOYHBIX OpraHu3MoB. Paszapaxumocts y

OAHOKJICTOYHBIX OPraHU3MOB. Taxcucer

4.2

MHoOrokjeTounble pacteHus. B3anMocCBsA3b 4acTe€ld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHu,

HHE,

[THbI




OpraHbl U CHUCTEMBI OPraHOB MHOTOKJIETOYHOI'O OpraHu3ma. OpraHu3zM Kak €AMHOE LEJIOE.
Txanu pactenunid. TUnbl pacTUTEIBHBIX TKAaHEH: 00pa3oBaTeNbHasl, MOKPOBHAS, TIPOBOISIIIAS,
OCHOBHas, MexaHudeckasg. OcoOE€HHOCTH CTpoeHUs, (QYHKIMH M pacHONOXKEHUs TKaHed B

OpraHax pacTeHH

43

BereratuBHble U reHEepaTUBHBIE OpPraHbl pacTeHU. DYHKIMM OPraHOB M CHUCTEM OPTraHOB.
Kapkac pactenmil. JIBuKEHHME MHOIOKJIETOYHBIX PpACTEHUH: TPONU3MBI U HACTHH.
[lornomenue BOJBI, YIIEKHUCIOrO Ta3a M MHUHEPAJIbHBIX BELIECTB PACTCHHUsIMU. JlpIxaHue
pactenuii. nddy3us razoB uepes moBepxXHOCTh KIETKU. TpaHCIIOPTHBIE CUCTEMbI pACTEHUIA.
Brinenenne y pacrenuil. 3amura y MHOTOKJIeTOuHbIX pacteHuid. Kytukyna. CpeactBa
HAaCCUBHOU M XMMUYECKOH 3aIIUTEI. OUTOHIUEL.

PazapaxxumocTts u  peryisuus |y OpraHu3moB. PazapaxumMocTs W peryisuus y

MHOTI'OKJICTOYHBIX paCTeHHfI. PocTtoBrie BC€IICCTBA U UX 3HAYCHUC

4.5

MHOrOKJIETOYHBIE KHUBOTHBIE. B3auMOCBS3b 4YacTel MHOTOKJIETOYHOrO OpraHusma. TkaHw,
OpraHbl U CHUCTEMbl OPTaHOB MHOTOKJIETOYHOrO opraHuzma. OpraHusMm Kak €JIUHOE IIEJIOE.
I'omeocta3. Tkanu >KMBOTHBIX W 4YeJOBEKa. THIBI >KUBOTHBIX TKAaHEH: JIHUTEIHAILHAs,
COCTMHUTEIbHAS, MBITIICUHas, HepBHast. OCOOCHHOCTH CTPOCHHUS, QYHKITUH U PACTIOIOKCHUS

TKaHEH B opraHax JKMBOTHBIX 1 YCJIOBCKa

4.6

OpraHbl U CUCTEMbI OPraHOB KUBOTHBIX. DYHKIIMM OPraHOB U CUCTEM opraHoB. Omnopa Tena
opranu3moB. CKelleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX >XMBOTHbIX. HapyxHblii u
BHYTpeHHUH ckeneT. CTpOEeHUE U TUIIBI COEINHEHUS KOCTEH.

JIBM>KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. [IuTanme sxnBoTHBIX. IIuTaHue mMO3BOHOYHBIX
KUBOTHBIX. JlpixaHue xuBOTHBIX. KoxkHOE fpixanue. XKabepHoe u IErouHoe JpIXxaHue.
JlpIxaHWe [O03BOHOYHBIX JKMBOTHBIX. OBOJIOLMOHHOE YCJIOXHEHHE CTPOEHUS JIETKUX
[I0O3BOHOYHBIX JKUBOTHBIX. /[pIXaTebHas CUCTEMA YelloBEKA. MeXaHN3M BEHTWISILIMA JETKUX
y OTUI U MIJIEKONHUTArOUMX. TpaHCIOPT BEHIECTB y OpraHU3MOB. TpaHCIOPT BEILIECTB Y
KHUBOTHbIX. KpoBeHocHas cucremMa u e€ opranbl. KpoBeHOCHas cucTeMa IO3BOHOYHBIX
AKUBOTHBIX. Kpyru kpoBooOpaiieHus. DBOIOLMOHHbBIE YCI0KHEHHUS CTPOCHUSI KPOBEHOCHOM
CHUCTEMBI ITI03BOHOYHBIX JKMBOTHBIX. BblieneHue y opraHuzMoB. BbwlieneHue y >KMBOTHBIX.
Coxpaturensuble Bakyoau. Opranbl BbieneHus. CBs3b IOJOCTU Teja C KPOBEHOCHOW U
BBIICTIUTENILHON cucTtemMamu. BpineneHne y T1O3BOHOYHBIX JKMBOTHBIX. 3aliuTa Yy
MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI U UX TPOU3BOJIHBIE.

PasnpaxxuMocTs M perymsiuMss y OpraHu3moB. Pa3ipakuMoOCTb Yy OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3apaXuMocTp M peryjasilus Yy MHOTOKIETOYHBIX PpAacTEHHM.
PocToBbIe BeliecTBa M UX 3HAYCHHUE.

HepBHas cuctema u pediaekTopHas peryisuusi y MHOTOKJIETOYHBIX >KUBOTHBIX. HepBHas
CUCTeMa U €€ OTHENbl. OBOJIIOLIMOHHOE YCIOXHEHME CTPOEHUS HEPBHOW CHUCTEMBI Yy
KUBOTHBIX.

Pa3zpaborka anroputmMoB u mporpamm ais 3¢(eKTUBHONH (YHKUMOHATBLHOM AaHHOTAIMU
T€HOMOB, TPAaHCKPUITOMOB, IPOTEOMOB, METa0OJIOMOB MHUKPOOPIaHU3MOB, PACTEHHH,

JKHMBOTHBIX M YCJIOBCKA




OpFaHI/ISM YCJIOBCKA U €ro 31I0POBLC

5.1

Oprasbl ¥ CUCTEMBI OPTraHoB 4esnoBeka. OTaelNbl TOJIOBHOIO MO3Ta TO3BOHOYHBIX JKUBOTHBIX.
Pepnekc u peduexkropHas nyra. besycinoBHeie M ycioBHblE pediexchl. ['ymopanbHas
perysiiys ¥ SHAOKPUHHAS CHCTEMA JKUBOTHBIX U yesioBeka. JKene3bl 3HIOKPUHHON CHCTEMBbI
U HUX TOpPMOHBI. JleiicTBUE TOpMOHOB. B3auMMOCBSI3b HEPBHONW W SHIOKPUHHON CHCTEM.
l'unmortanamo-runodusapras cucrema. Pedrnexc u peduektopHas ayra. be3ycrnoBHble u

YCIIOBHBIE pedIeKch
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3ammra opraHusmMa oT OojesHeid. MMMmyHHas cucrema uyenoBeka. KieTouHblid U
TYMOPaJIbHBIA WMMYHUTET. BpoXn€HHBIN, MPpUOOpPETEHHBIN crenupuIecKuii UMMYHUTET.
Teopus knoHanpHO-cenekTHBHOTO HMMyHHUTeTa (I1.DOpnux, ®.M.bepuer, C.Tonerara).
BocnanutenbHbie OTBETHI OpraHu3MoB. Ponb BpOXAEHHOTO HMMMYHHUTETa B Pa3BUTUU

CUCTEMHBIX 3a00JIEBAHUN

53

KpoBeHocHast cuctema u e€ opranbl. Cepaue, KpOBEHOCHbIE COCYyAbl U KpoBb. Kpyru

KpoBooOparenus. Pabora cep/ia u e€ peryssius

5.4

Jpixanue venoBeka. J(uddysus ra3oB uepe3 MOBEPXHOCTh KIETKH. JlpIxaTenmpHas cUCTEMa

yesioBeKa. JpIxarenbHas IOBEpXHOCTb. Perysimus npixanus. J{pixaTenbHble 00bEMbI

5.5

HI/IHleBapI/ITeJ'II)Haﬂ cucreMa YCJIOBCKA. OTI[CJ'II)I MUIICBAPUTEIILHOTO TpaKTa.

HI/IH_IeBapI/ITeJ'IBHBIe KCJIC3hbI. BHYTpI/IHOJ'IOCTHOG W BHYTPUKIICTOYHOC MUIICBAPCHUC

5.6

5.7

6.1

[ToxpoBe! 1 ux mpowu3BoaHbIe. Opransl BeiAeneHus. [louku. CtpoeHune u GyHKIIMOHUPOBAHKE
Heppona. GunbTpanus, cekpenus 1 00paTHOE BCachblBaHUE KaK MEXaHU3MbI PaOOTHI OPraHOB

BBIACIICHUA. O6paSOBaHI/IC MOYH Yy YCJIOBCKaA

Z[BI/I)KCHI/Ie yeJoBeKa: MbIIeyHas cucteMa. CKeJeTHBIC MBIIINBI U HUX paGOTa. CTpOCHI/Ie

THUIIBI COCAUHCHUA KOCTeH
TeOpI/IH 3BOJIIOHH. Pa3zButne xn3Hu Ha 3eMiie

OpomonmonHas Teopus Y. lapsuna. [lpeanocsuiky BO3HUKHOBEHUS 1apBUHU3MA. JKHU3Hb U
Hay4Has aeareabHocTs Y. JlapBuHa.

JIBmoky1iue cuisl 3BoJrounu BUAoB 1o Y. JlapBuHy (BbICOKas MHTEHCUBHOCTh PA3MHOXKEHUS
OpPraHU3MOB, HACJIEICTBEHHAs M3MEHYMBOCTb, OOpbOa 3a CyIECTBOBAHUE, €CTECTBEHHBIM U
HCKYCCTBEHHBII 0TOOD).

Odopminenue cunternyeckoil teopuu spomonuu (CTI). HelitpanbHas Teopusi 3BOJIIOLMU.
CoBpeMeHHass  SBOJIIOLIMOHHAs ~ Ouojorus. 3HAuYE€HUE  HBOJIOLMOHHONM  TEopuM B

(OopMHPOBAHNY €CTECTBEHHO-HAYYHON KapTUHBI MUpa

6.2

[Momynsmust kak dieMeHTapHas eauHHuIa SBomonud. COBpEeMEHHBIE METOIbl OICHKH
TeHETUYECKOTO PA3HOOOPA3Ms M CTPYKTYPhI MOMysanuid. Mi3Menenue reHodoHaa MOMyIsSiun
KaK dJIEMEHTapHOE SBOJIIOIIMOHHOE SIBJICHHE. 3aKOH TeHeTHYecKoro paBHoBecus k. Xapu,
B. Baitn6epra.

OneMeHTapHble  (AKTOPHl  (ABMXKYLIME CHJIbI) 3BOJIONMHU. MyTallMOHHBIA IpoIecc.
KomOunaTtuBHass u3MeHYMBOCTh. Jlpeii reHoB — ciyuaiiHble HEHanpaBlIEHHbIC HW3MEHEHHs

4acToT ajuieneil B momymsiuusx. D¢dekt ocHoBaTens. Murpauuu. M3omsuus nomyasuui:

reorpaduyeckas (mpocTpaHCTBEHHAsl), Ouonoruyeckas (pernpo yKTHUBHAs).

[



6.3

EcrecTBeHHbI 0TOOp — HanpaBisitouuii pakTop 3Bomonnu. GopMbl €CTECTBEHHOTO 0TOOpa:
JBIDKYIIUH, CTaOMIM3UPYIOUIHA, pa3pbIBAlONINN (Iu3pynTHBHEIHN). [1o10BOI 0TOOD.
IIpucnocoOaeHHOCTE  OpPraHU3MOB KAk pe3yjbTaT MMKpPO3BOJIIOLMU. BoO3HUMKHOBEHHE
npucnocoOieHnit  y  opraHu3moB.  Apomopdo3bl M uavoazantauuu.  IIpumepsl
npucnoco0ieHnit y opranu3zmMoB. OTHOCHTENBHOCTD PUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u CTpykTypa. BumooOpasoBaHue Kak pe3yibTaT MHKpPO3BOJIOLHUU.
W3onsauus — kmodeBoil ¢akrop BuaooOpazoBanus. Ilytm u crmocoObl BUI00Opa3oBaHUs:
ajionarpudeckoe (reorpaduyeckoe), CHUMIIATPUYECKOE (IKOJOTHUECKOE), «MTHOBEHHOE»
(monunounau3anus, rudopuan3zanus). JmuTeIbHOCTh BOMIOIMOHHBIX MPOIIECCOB.
MexaHu3Mbl GOPMHUPOBAHUS OMOJOTHUECKOTO PA3HOOOPA3HSI.

Ponp  3BOMOLIMOHHOM  Ouosornu B pa3paboOTKe HAy4yHBIX METOAOB  COXPAaHEHUs
O6uopazHooOpazusi. MUKPO3IBOMIONMA M KO3BOIIOLMSA MAPa3sUTOB M MX X03s5ieB. MeXxaHU3Mbl

(hOpMUPOBaHUS YCTOHYMBOCTH K aHTHOMOTHKAM H CITIOCOOBI OOPBHOBI ¢ Hel

Meroabl u3ydyeHus: Makpo3Bojouuu. [laneoHTonornyeckue MeToAbl U3YUYEHHS 3BOJIOLIMH.
[Tepexoaubie GopMBI M PUITOTEHETHYECKUE PSIABI OPTAaHU3MOB.

buoreorpadudeckue MeToap! H3ydeHus 3Boonuu. CpaBHeHHE (IIOPHI U GayHBI MATEPUKOB
1 ocTpoBOB. buoreorpadguueckue obmactu 3emin. BUapl-o0HIEMUKH U PETUKTHI.
DOMOpHUONOTHYECKUe U CPaBHUTEIHHO-MOP(]OTIOrHUecKre METOAbl W3YYEHHUS SBOJIOIHH.
['eneTnueckue MeXaHU3MBbI BOJIIOIIMM OHTOT€HE3a U TIOSIBJICHUS BOJIFOIIMOHHBIX HOBILIECTB.
['omonornyHbie ¥ aHAJOTUYHBIE OpraHbl. PynauMeHTapHble OpraHbl W aTaBU3MBL.
MonekynsipHO-TeHETUYECKHEe, OHOXMMHUYECKHEe W MaTeMaTHYeCKhe METOJbl HW3YYCHUS
3BOMIONMU. ['oMosiornunbie TeHbl. COBpPEeMEHHBIE METOABl MOCTPOCHUSI (UIOTEHETUYECKUX
JIEPEBbHEB.

XPpOMOCOMHBIE MYTALIMK U 3BOJIIOLKS T€HOMOB.

OO0mue 3aKkoHOMEpHOCTH (IpaBmiia) SBOMIONMH. HeoOpaTuMocTh 3BOMIONMU. ANaNTUBHAS

panuanus. HepaBHOMEPHOCTH TEMITOB 3BOJIFOLIUN

6.4

HayuHble rumoTe3sl NpPOMCXOXAEHUS JKM3HM Ha 3emie. AOuOreHe3 M MaHCIEPMMUSL.
JloHayuHBbI€ MTPeICTaBICHHS O 3apPOXKACHUN KU3HU (KpealuoHu3M). [ nmores3a nocTossHHOTO
camo3apoKJeHusl XKu3HU U e€ omnposepxkenue onbiTamu @. Penu, JI. Cnamnanuanu, JI.
[Tactepa. [IpoucxoxaeHue KU3HA U aCTPOOUOIOTHSL.

OcHOBHBIE 3Tambl HEOPTaHWYECKOW HBononuU. [lmaHeTapHas (reojoruveckasi) HBOJIOLUA.
Xumuyeckasi 3BOTIOIUSA. AOMOT€HHBI CHHTE3 OPraHUYECKUX BELIECTB U3 HEOPTaHUYECKHX.
Omeir C. Munnepa u I'. FOpu. OGpazoBanne monumepoB U3 MoHOMepoB. KoarepBaTHas
runore3a A.M. Omnapuna, rumore3a mepBuuHoro OymnpboHa Jx. XosneiHa, reHeTHdeckas
runote3a [. Mémnepa. PuGosumbr (T. Uek) u rumote3a «mupa PHK» V. T'mnGepra.
dopmupoBaHue MEMOpaH U BOZHUKHOBEHUE MPOTOKJIETKH.

HUcropus 3emnmm u Meroasl €€ wu3ydeHHsa. Vckonmaemple oOpraHM4ecKue OCTATKHU.
I'eoxpononoruss u e€ wMeroabl. OTHOcUTenbHAasT M aOCONIOTHAs T'€OXPOHOJIOTHSL.
I'eoxpoHoOrMUecKas mKaa: 30Hbl, 3pbl, HIEPUOABI, TTOXH.

Havanphbie aTanbl opraHudeckoi 3Boitonuu. [losiBieHHe M 3BOMIONMS MEPBBIX KIIETOK.

Opomonus Metabonu3Ma. Bo3HukHOBeHHE TNepBbIX sKocucTeM. COBpeMEHHblE MUKpPOOHBIE




OMOMIEHKN Kak aHajor mepBbIX Ha 3emusie coobmecTB. Ctpomaronutsl. Ilpokapuotsl u
9YKapHUOTBHI.

IIpoucxoxnaenue sykapuoT (cuMOMOreHe3). OBOIIOLMOHHOE MPOMCXOXKAEHUE BUPYCOB.
IIponcxoxneHne MHOTOKJIETOYHBIX OPraHM3MOB. BO3HMKHOBEHME OCHOBHBIX TIDYMII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tanbl 3BOIIOIMHU BRICHIMX pacTeHuil. OCHOBHBIE apoMop(]o3bl pacTeHHid. Beixos
pacTeHni Ha cyimy. [losBieHHe CHOPOBBIX PACTEHHMH M 3aBOoeBaHHME MMM Cymu. CeMeHHbIE
pactenus. [IpoucxoxneHne BETKOBBIX PaCTEHUIA.

OCHOBHBIE JTanbl HBOJIOIUHM >KUBOTHOTO MHupa. OCHOBHBIE apoMOp(03bl KUBOTHBIX.
Benackas ¢ayna. KemOpuiickuil B3pbIB — TOSBJICHHE COBPEMEHHBIX THIOB. llepBbie
XOPJI0BbIE KUBOTHBIE. JKH3HB B BoJe. DBOMIOLMS I03BOHOUYHBIX. [Ipoucxoxaenue ampuonit
u pentuinil. [porcxoxnenne muekonutaromux u nrul. [punnun kitoyeBoro apomopdosa.
OcBoeHue OeCr03BOHOUYHBIMY U TO3BOHOYHBIMU )KMBOTHBIMHU CYIIIH.

Pa3zButure xu3HM Ha 3emiie 10 ApaM U MEePUOIaM: apXel, MPOTEPO30i, TaIe030ii, ME30301,
KaifHO30M. OOmas XxapakTepUCTHKa KJIMMaTa M TeoJOorMyeckux mnpoueccoB. [losBreHue u
paclLBeT XapaKTepHbIX OPraHU3MOB. YTJI€00pa30BaHUE: €0 YCIOBUS U BIUSHUE HA ra30BbIN
cocTtaB atMmoc(hepsl.

MaccoBble BBIMUpAHHUSI — 3KOJOTMYECKHE KpPHU3UCHI Hpouuioro. IIpuyuHBI U CleACTBUS

MaCCOBBIX BLIMPIpaHI/Iﬁ. COBpCMeHHLIﬁ 9KOJOTUYECKUI KpHU3HucC, €ro 0COOEHHOCTHU

Paznens u 3anaun antpononorud. Metoapl anTponojoruu. CTaHOBIECHHUE MTPEACTABICHUM O
IIPOUCXOXKIECHNN YesoBeKa. COBPEMEHHBIE HayUHbIE TEOPUHU.

CxoncTBo  yenoBeka € JKMBOTHBIMU.  CuHCTEeMaTHMYeCKOE€  IOJIOKEHHE  YeJIOBEKa.
CBuzeTenbcTBa CXOJICTBA 4YEJIOBEKA C JKMBOTHBIMHU: CPaBHUTEIbHO-MOP(OIOTHUECKHE,
sMOpHonornyeckue, (Gpu3nonoro-6MoxuMudeckue, nopeneHueckue. OTIUUUs yesloBeKa OT
KUBOTHBIX. IIpsSIMOXOXKIEHME M KOMIUIEKC CBSI3aHHBIX C HHUM IpuU3HaKkoB. Pa3Butue
TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHON CUCTEMBI.

JBuxymue cuibl ((hakTopbl) aHTponoreHesa: Ouosoruyeckue, coruaibHble. COOTHOIIEHUE
OMOJIOTUYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTagUM AHTPOIOreHe3a. ABCTPAJIONUTEKU — JIBYHOTME IpEAKH JroAeil. YenoBek
YMEJIbII, IEPBIE U3TOTOBIEHUS OpyAUM TpyAa. UeloBeK NpAMOXOAAIINN U IEPBBIA BBIXO/
moneit 3a  mpemensl  Adpuku.  UYenoBek  reiensOeprckuii —  oOmmMiA  TIPEIOK
HEaHJEPTAIIbCKOI0 4YEJIOBEKa M 4YEJIOBEKa pa3yMHOro. YesoBeKk HEaHAEPTANbCKUH KaK BHJ
JIOJEH XOJNOMHOro KiMMara. YenoBeK pa3yMHBIM COBPEMEHHOIO THIIA, JIEHUCOBCKUUI
YeJI0BEK, OCBOEHNE KOHTHHEHTOB 3a npejaenaMu AQpUKH.

DBONIONMS COBPEMEHHOT0 4enoBeka. EcTecTBeHHbII OTOOp B MOMyJSIIMSIX YelIOBEKa.
MyTanuoHHbI# npouecc u noauMopusM. [lonyasroHHbIe BOJIHBL, Apeii] reHoB, MUTpaIHs
1 «3(pHEKT OCHOBATEIS B MOMYJISALUSAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. [lonstue o pace. bombuive packl: eBponeoujgHas (eBpasuiickas),
aBCTpaO-HErpouaHas (9KBATOpUANbHAS), MOHTOJIOMJHAS (a3uaTCKO-aMepuKaHCKas). Bpemst

U IIYTU PpacCCICHUA YCJIOBCKA II0 IIJIAHCTC. EnuHCTBO dYenoBeUYECKHX pac. Haquaﬂ

HECOCTOATCIIBHOCTL pacCu3Ma. HpI/ICHOCO6J'IeHHOCTB YCJIOBCKAa K pa3HbIM YCJIOBUAM




OKpYy’karolel cpesl. Brusiaue reorpadudaeckoit cpesl u apeiida reHoB Ha MOp(hOIOTHIO U

(U3MOJIOTHIO YelloBeKa

DKOCUCTEMBI U MIPUCYIIINE UM 3aKOHOMEPHOCTHU

7.1

Pazpnens! u 3agaun skonoruu. CBsi3b KOJOTUH C JPYTUMU HAYKaMHU.
Mertoabl skonorun. IloneBbie HaOMrOAEHUS. DKCIEPUMEHTH B KOJOTMU: TMPHUPOJIHBIE H
nabopaTopHble. MojenupoBaHue B OKOJOTMH. MOHUTOPUHT OKpYXKAlOUIEH CpeJIb:

JIOKaJIbHBIN, PETHOHATILHBIN U T7100aIbHBIN

7.2

Okostorndeckue pakTopbl M 3aKOHOMEPHOCTHU UX AelcTBUs. Kiaccupukaius 3K0norn4eckux
¢bakTopoB: abuoTHUecKHe, OMOTHYECKHEe, aHTpomoreHHble. OOImUE 3aKOHOMEPHOCTH
neiictBust sKosorndeckux ¢akropos. IIpaswio munmmyma (K. npenrens, FO. JInOux).
TonepantHOCTh. OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuoTtndeckue ¢aktopsl. CBeT Kak 3KOJOTHYeCKui daktop. [leficTBHe pa3HBIX y4acTKOB
COJIHEYHOTO CIIEKTpa Ha OPraHMU3Mbl. DKOJIOTMYECKUE TPYIIbl PACTEHUN U >KMBOTHBIX I10
OTHOIIEHUIO K cBeTy. CUTHaNIbHAs poJib cBeTa. DOTONEpHOAU3M.

Temmneparypa kak »skojoruueckuil daxrtop. JlelicTBue TteMmepaTypbl Ha OpraHU3MBbI.
[TolikunorepMHble U TOMOMOTEpMHBIE OpPIraHU3MbL. OBPUTEPMHBIE U CTEHOTEPMHbIE
OpPIraHU3MBI.

BrnaxsaocTs kKak skojorumdeckwii (aktop. IlpucrmocoOiieHuss pacTeHUud K TOJICPKAHHIO
BosHOro OanaHca. Kiaccudukanust pacteHui Mo oTHouieHuto K Boje. [Ipucrnocobnenus
KHMBOTHBIX K N3MEHEHHIO BOJHOTO PEKUMA.

Cpenbl 00MTaHMS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIHAs, I[OYBEHHAs, TIyOHMHHAsS
MOJINTOYBEHHAsA, BHYTPHOpPraHn3MeHHas. DU3NMKO-XUMUYECKHE OCOOEHHOCTH Cpesl OOuTaHMs
opranu3moB. [IpucnocoGnenust opraHu3MoB K )KM3HU B Pa3HbIX CpeIax.

buonoruueckne putmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE M TOJUYHBIE PUTMBbI
[Iprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUM KU3HU.

XKuznennbie ¢Gopmbl opranm3moB. [lonstue o xu3HeHHOH (opme. JKu3HEHHBIE (OPMBI
pacTeHHil: aepeBbs, KyCTapHUKH, KYCTApHUUYKH, MHOTOJICTHHE TPAaBbl, OJHOJETHUE TPAaBBI.
XKuznennsle (OpMBI KUBOTHBIX: T'MIPOOMOHTHI, T€OOMOHTHI, a3poOHOHTHI. OCOOEHHOCTH
CTpOeHHMsI U 00pa3a >KU3HHU.

buotnueckue daxkropsl. Buasl OMOTHYECKUX B3aUMOAECUCTBUN: KOHKYPEHLUS, XULITHUYECTBO,
cumObuo3 u ero (¢opmbl. [lapasutusM, Koomepamus, MyTyaau3M, KOMMEHCAIU3M
(kBapTUpaHTCTBO, HaxyjeOHMYecTBO). HeTpoduueckue B3aumoaeicTBusi (TONMUYECKUE,
dhopuueckue, padbpruueckne). 3HaUeHUE OMOTHYECKUX B3aUMOJICHCTBUN TSI CYIIIECTBOBAHUS

OpraHu3MoB B cpesie oOuTanus. [I[puHIMN KOHKYPEHTHOTO UCKIIOYEHUS

7.3

DKOJOrMuecKre XapakTepuCTUKH nomyssinuu. [lomynauus kak OHoioruueckas cucTema.
Pone HeomHOpPOOHOCTH cpeabl, (PU3NYECKUX OaphepoB W OCOOCHHOCTEH OMOJIOrMH BHJIOB
(GOpMHPOBAaHUU MTPOCTPAHCTBEHHOM CTPYKTYpbl HONyisanuid. OCHOBHBIE IOKa3aTelu
MONYJIALIMKA: YUCJIEHHOCTh, IUIOTHOCTh, BO3PACTHAsl W IOJIOBAsl CTPYKTYpPa, POKIAAEMOCTb,
MIPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALIHS.

OKoJIoru4YecKas CTPYKTypa MOIIYyJIALNHA. OI_ICHKa YUCJICHHOCTU IOMYJIALUHA. I[I/IHE[MI/IKa




NONyJIAMM U €€ peryisauusa. DbHOTHYEeCKMH MOTEHLHANl Mnomysuuu. MozjenupoBaHue
JUHAMUKHU nonyinsuuu. Kpuble pocTa 4YMCIEHHOCTH NOMyJsuuU. KpuBble BBLKMBaHUS.
Perynauus 4yuCIE€HHOCTH MOMYJSLMHA: pojib (DAKTOPOB, 3aBUCAIIMX M HE 3aBUCALIMX OT
IUIOTHOCTH. DKOJIOTUYECKUE CTpaTeruu BuaoB (r- u K-crparerun).

[lonsatue 00 »skonoruyeckod HUme BuAa. Mecrooburanune. MHOromepHass MOJENb
skoJsiorndeckor Humm Jx. M. XarunHcona. Pasmepsl akonornyeckoit Humu. Ilorenunansuas
U peaan30BaHHasi HUILY.

Bun xak cucrema mnomyinsnuid. Apeansl BUIOB. BuUIbl M MX JKU3HEHHBIE CTpaTeruu.
3aKOHOMEPHOCTH IIOBEJEHUS W MUIpAlUi KMBOTHBIX. buonornueckue WHBa3UU

Yy>KEPOJHBIX BUIOB

7.4

7.5

CoobmiectBa opranuzMoB. buoneno3 u ero crpykrypa. CBs3M MeXIy OpraHM3MaMu B
omoreHo3e. DKocucTeMa Kak OTKpbITas cucreMa (A./x. Terncnun). OyHKIIMOHATBHBIC OJIOKU
OpPraHU3MOB B SKOCUCTEME: MPOAYLIEHThI, KOHCYMEHTHI, peAyleHThl. Tpoduuecknue ypoBHH.
Tpoduueckue nenu u cetu. AbuoTHueckue 6JI0KU IKocucTeM. [10YBBI U MITBI B 9KOCHCTEMAX.
KpyroBopot BelecTB ¥ MOTOK SHEPTUU B IKOCHUCTEME.

OcHOBHbIE TOKa3aTean 3KOCUCTeMbl. bruomacca U mpoayKuus. DKOJIOTMUECKHE MHUpPaMUIbI
qrcel, OMOMacchl U SHEPTUU.

HanpaBrienHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKueccuu. [lepBUYHbIE U BTOPUYHBI
CYKIIECCUM W HX MpPUYMHBL. AHTpPOIOIEHHbIE BO3JEHCTBUS Ha cykueccuu. KimmakcHoe
coobmiectBo. buopaszHooOpas3ue M MOJHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOWYHBOCT
COOOIIIECTB.

[IpuponHbie 3KOCUCTEMBI. AHTPOIOTE€HHBIE SKOCHUCTEMBI. ATrpo3KocucTeMa. ATrpOLEHO3.
Pasznuuus Mexxay aHTpONOTreHHBIMU U IPUPOIHBIMU IKOCUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteMm. ['opoackas ¢uopa u dayHa.
CunanTponu3zanusi TOpojAckoil ¢ayHbl. buonornueckoe U XO3SHCTBEHHOE 3HAYCHUE
arpodKoCUCTeM M ypOOIKOCHUCTEM. 3aKOHOMEpPHOCTH  (OPMHpPOBAHHS  OCHOBHBIX
B3aUMOJICVCTBUI OPraHU3MOB B JKOCHCTEMAX.

IlepeHoc »HEpruM W BEUIECTB MEXKIY CMEXKHBIMM DKOCHUCTEMaMHU. Y CTOMYMBOCTD
OpPraHHU3MOB, MOMYJISIMA M HSKOCHUCTEM B YCIOBUSX €CTECTBEHHBIX M aHTPOIOTEHHBIX

BO3J€HUCTBUH

buocdepa — obmerianerapHas o06osiouka 3eMiM, I/I€ CYLIECTBYEeT WM CYIIECTBOBasa
xu3Hb. Yuenue B.W. Bepnaackoro o 6mocdepe. O6mactu 6mochepsl u e€ cocrtaB. JKuBa
BelIeCTBO OHochepsl U ero PyHKINH.

3aKOHOMEPHOCTH cyIiecTBoBaHUs Ouocgepbl. OcobeHHOCTH OHOchephl Kak TI100aIbHOM
sKocucTeMbl. JluHamuueckoe paBHOBecue B Ouochepe. KpyroBopoTel Bemiects u
OroreoxuMHUYECcKre UK (yriiepoaa, a3ota). PUTMUYHOCTS siBieHUi B 6rocdepe.
3oHanbHOCTh Ouocdepsnl. [lonstue o 6uome. OCHOBHbIE OMOMBI CyIIH: TYHJpPA, XBOHHBIE
jeca, CMEIIaHHble U IIMPOKOJUCTBEHHBIE Jieca, CTENH, CaBaHHBI, ITyCTBHIHH, TPOIUYECKUE
Jeca, BBICOKOropbs. Kiumar, pacTUTeNbHBINA U )KUBOTHBIH MUP OHOMOB CYIIIH.

CtpykTypa 1 GyHKIHS )KUBBIX CHCTEM, OIICHKA UX PECYpCHOTO TIOTeHIHaNa U OnochepHbIx

byHKIMIA




7.6

DKOJOrMYecKre KpU3UChl M WX NpUYuHBL Bo3snmelicTBue uyenoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3AYLIHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HeHue BOAHOM cpenbl. OxpaHa
BOAHBIX pecypcoB. Pazpymenue mnousbsl. OxpaHa MOYBEHHBIX pecypcoB. V3meHeHue
KJIuMaTa.

AHTpPONOreHHOE BO3/ICHCTBUE HA PACTUTENIbHBIN U KUBOTHBIM MUp. OXpaHa pacTUTEIBHOTO

1 KUBOTHOro Mupa. OCHOBHBIC MPHHIMIIEI OXpaHbl Mpupoasl. Kpacueie kauru. Ocobo
oxpansieMble TipupoaHbie Tepputopun (OOIIT). boTanumveckue caabl U 300JOTHYECKHE
MapKH.

OCHOBHbIE TPUHLHUIBI YCTOMYMBOTO pPa3BUTHUSL YEJIOBEUECTBA M MpuUpojbl. ParmonansHoe

MIPUPOIOTIOIB30BAHUE U COXPAHEHHE OMOJIOrMYECKOro pa3HOOOpa3us 3emin




YYEBHO-METOJUYECKOE OBECNEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA
OBSIBATEJBHBIE YYUEBHBIE MATEPUAJIBI JUISI YYEHUKA

* buosnorus. 10 knacc. [laceunuk B.B., Kamenckuit A.A., Py6rios A.M. u ap.; [lox penakiueit [laceunnka
B.B. Axunonepnoe o6mectBo «M3narenscTBo «IIpocsemienuey
* buonorus. 11 xnacc. [Taceunnk B.B., Kamenckuit A.A., Py6rioB A.M. u ap.; [lox penakmueit [laceunnka

B.B. Axmmonepnoe obmiectBo «M3narensctBo «lIpocBerienney

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

https://edsoo.ru/mr-biologiya/

HUPPOBBIE OBPAZOBATEJ/IBHBIE PECYPCbBI U PECYPCbBI CETH
UHTEPHET

https://myschool.edu.ru/
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