


HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo yueOHOMYy mpeamery "buomorus" (mamee - Ouosioruwsi) Ha YpOBHE
cpenHero obmiero oOpa3oBaHusi pa3paboTaHa Ha oOcHOBe DenepalibHOro 3aKoHa OT
29.12.2012 Ne 273-®3 «0O6 oOpazoBanuu B Poccuiickoit ®enepauuny, ®I'OC COO,
Konnenuuu npenojaBanus y4eOHOTO mnpeaMera «buONOTHs» YW OCHOBHBIX TMOJOKEHUI
benepanpHON paboueil mporpaMMbl BOCITUTAHHUSL.

VYyebnniii npeamer «buonorus» yriyonéunoro ypoBHsi uzyudenust (10—11 xmaccer)
ABJISIETCS. OJHUM U3 KOMIIOHEHTOB TpeaMeTHOM oOnactu «EcTecTBeHHO-Hay4YHbIE
npeametb». CormacHo mnojoxkeHusmM OI'OC COO npodunbHbie y4eOHbIE MPEIAMETHI,
n3ydaeMble Ha yriyOJI€HHOM YpPOBHE, SIBISIOTCS criocoboM auddepeHimanuy oOydeHus Ha
YpOBHE CpeIHEro 00IIero 0Opa3oBaHusl U MPU3BAHBI 00ECICYUTh MTPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM OOLIUM, CpEAHUM OOIIMM, CpPEIHUM MPOPECCUOHAIBHBIM M  BBICHIUM
oOpa3zoBanueM. B To ke Bpemsi KaxAbli M3 ITHUX Y4EOHBIX NPEIMETOB JOKEH OBITh
OpPUEHTUPOBAaH Ha MPUOPUTETHOE pEIICHHE O00pa30BaTEIbHBIX, BOCIUTATEIBHBIX W
pa3BUBAIOIIMX 3aJ/1a4, CBSI3aHHBIX ¢ MPOGOpUEHTAIUEH O00YyJaOUIUXCA U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTU HayYHOTO 3HAHMS, CBA3aHHOTO ¢ OMOJIOTHEH, MEAUITMHOM,
AKOJIOTHE, ICUXOJIOTHEN, CHOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma o ydeOHOMy mpeamety "buonorus" naér mnpenacraBieHHWE O LETU U
3a/layax U3ydeHus yuyeOHoro npenMera «buonorus» Ha yriayOia€HHOM YpOBHE, ONpENENseT
00s3aTeNbHOE (MHBAPUAHTHOE) MPEIMETHOE COJEPKAHHE, €ro CTPYKTypUpPOBAaHUE IIO
pazienaM U TeMaM, pacOpeiesieHHE IO KiaccaMm, PEKOMEHAYET IOCJIEeI0BaTENbHOCTh
M3Yy4YeHUsl Y4eOHOro mMaTepuaia ¢ Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3CH,
JIOTUKK Y4eOHOro Ipoliecca, BO3pacTHBIX 0coOeHHOCTel oOywaromuxcsa. B mporpamme mno
OMOJIOTUM pPEATM30BaH MPUHUUI MPEEMCTBEHHOCTH C HM3yYE€HHEM OHMOJIOTMH Ha YPOBHE
OCHOBHOI'0 00111ero 00pa3oBaHusi, Ojarogaps 4emy IpOCMATPUBAETCS HAMPABIEHHOCTh Ha
MOCJIEIyIONIee pa3BUTHE OMOJOTUYECKUX 3HAHWM, OPUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE
€CTECTBEHHO-HAYYHOI0 MHUPOBO33PEHUS, HKOJOTMYECKOTO MBIIIJIEHUS, IMPEICTABICHUN O
3I0pOBOM 00pa3e >KU3HM, Ha BOCIHUTAHHE OEpPEKHOTO OTHOUIEHUS K OKpyKarouen
npupoAHOi cpene. B mporpamme mo OMOJIOrMM TaKkXe MOKa3aHbl BO3MOKHOCTH Yy4e€OHOTO
npeamera «buosorus» B peanmuzauuu  TpedoBaHuit ®I'OC COO k mIaHUPYEMBIM
JUYHOCTHBIM, METANIPEIMETHBIM U MPEAMETHBIM pe3yjibTaTaM 00ydeHus: U B POPMUPOBAHUHU
OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEILHON NEATEILHOCTH OOYYAIOIIMXCS IO OCBOCHHIO
COJIep>KaHMsl OMOJIOTMYECKOT0 00pa30BaHUs Ha YPOBHE CPEAHET0 00IIero 00pa3oBaHuUsl.

VYyebnblii npeamer «buonorus» Ha ypoBHE CpeHero oO1ero oopa3oBaHus 3aBepiuiacT
Ouonornyeckoe oOpa3oBaHME B INKOJE M OPUEHTHUPOBAH HA PACIIUPEHUE U YTIIyOJICHHE
3HAHWN 00YyYaromuXcsi 0 )KUBOW MPUPOJIC, OCHOBAX MOJEKYJISIPHOW U KJIETOYHOW OMOJIOTHH,
SMOPHOJIOTUM W OHWOJIOTMM  Pa3BHTHS, TCHETUKH, CEJCKIMH, OHOTEXHOJIOTHH,
ABOJIIOLIMOHHOTO YYEHUS U KOJIOTHUH.

N3yuenue yuebHoro npenmera «bruonorus» Ha yriiy0JIeHHOM YpOBHE OpPUEHTHPOBAHO
Ha MOJITOTOBKY 00YYaIOIIUXCS K MOCIEAYIOMEMY TOJTYISHHIO OMOJIOTUYECKOT0 00pa3oBaHus
B By3aXx U OpraHu3anusx cpeaHero mnpodeccuoHaabHOro oOpazoBaHusi. OCHOBY €ro
COJICp’)KaHMSI COCTABJISIET CHCTEMa OMOJIOTMYECKUX 3HAHUM, TMOJTYYEHHBIX MPU HU3YYECHUU



OOyJaroIMMHUC COOTBETCTBYIOIIMX CHCTEMAaTHUECKUX pa3/ieJlOB OWOJOTUH Ha YpPOBHE
OCHOBHOTO 00miero odpazoBanusi, B 10—11 kiaccax 3Tu 3HaHMs MOJy4aroT pa3Butue. Tak,
paclIMpeHbl W YriayOJieHbl OWOJIOTMYECKHE 3HAHUSA O pACTEHUSX, XUBOTHBIX, TpHOaXx,
OaKTepusiX, OpPraHU3ME 4YeJIOBEKa, OOIIUX 3aKOHOMEPHOCTSX JKU3HH, JIOMOJHUTEIHHO
BKJIIOUEHBI OMOJIOTMYECKHUE CBEICHHUS MPUKIATHOTO M TIOMCKOBOTO XapakTepa, KOTOphIe
MOKHO HCITOJIB30BaTh KaK OPUEHTHUPHI IS MOCIEAYIONmeEero Bpioopa mpodeccun. Bozmoxxaa
TakkKe MHTerpanus OWMOJOTMYECKUX 3HAHUM C  COOTBETCTBYIOUIMMHU  3HAHUSIMU,
MOJIYYCHHBIMU 00YYaIOUUMUCA MIPU U3YYCHUH (PU3UKH, XUMUU, TeOorpapuu 1 MaTeMaTHKU.

Crpyktypa mnporpamMmbl o ydyeOHOMYy mpeaMery "buosorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIOMUOHHBIN MOIXObI K U3ydeHUI0 Onosioruu. COTJIacHO MM, M3y4aroTCs
CBOWCTBA W 3aKOHOMEPHOCTH, XapaKTEepPHBIC I JKUBBIX CHCTEM pPa3HOTO YPOBHS
OpraHu3alliy, SBOJIOLNMKA OPraHUYECKOro MHUpa Ha 3emile, COXpPaHEHHUs OUOJIOTHYECKOTO
pazHooOpasus miuaHeThl. Tak, B 10 ki1acce U3y4yaroTcsi OCHOBBI MOJIEKYJIIPHOM U KJIETOYHOM
Ouosorun, SMOPUOJIOTHH M OMOJIOTHH Pa3BUTHS, TEHETUKH U CEJEKINH, OMOTEXHOJOTHH |
CUHTETUYECKON OWONIOTHH, aKTyalM3UpPYIOTCS 3HAHMA OO0ydJarommxcs Mo OOTaHUKe,
300JI0TUM, aHATOMUHM, (puznonmoruu yenoBeka. B 11 kiacce M3ydaroTCs SBOJIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTHUH U y4eHHe 0 Ouocdepe.

VYyebuniii mpenmer «buonorus» mpuszBaH 00ECIEUUTh OCBOCHHE OO0YYaIOIIUMUCS
OMOJIOTUYECKUX TEOPUH W 3aKOHOB, WJICH, NMPUHIIUIOB W IPABWI, JIGKAINUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUpPA, 3HAHUU O CTPOCHHH, MHOIO0Opa3uu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJIAINU, OHOIIeH03a, SKOCUCTEMbI, O BBIIAIOIINXCS
HAy4YHBIX JOCTH)KEHUSIX, COBPEMEHHBIX MCCIEAOBAHUSIX B OMOJIOTHH, MPUKIIATHBIX acleKTax
Ouonornyeckux 3HaHUW. [l pa3BUTHS W TOJJEpKaHUS HWHTEpeca OOydaromuxcs K
OMoNoTHH HapsALy CO 3HAYUTEIHHBIM 00BEMOM TEOPETHYECKOTO MaTepHalia B COJEp>KaHUU
MporpaMMbl  TI0 OMOJIOTHUHM TIPEITyCMOTPEHO 3HAKOMCTBO C HCTOpHEH CTAaHOBICHUS U
pa3BUTHS TOW WM MHOW OOJacTW OWOJOTHH, BKJIAJOM OTEYECTBEHHBIX U 3apyOeHBIX
YVUEHBIX B PEIICHUE BAKHEUITUX OUOJIOTHYECKUX M KOJIOTUUECKHUX MTPOOIIEM.

enp wusywyenus ydeOHOro mnpenmera «buonorus» Ha yrayOnéHHOM ypOBHE —
OBJIAJICHUE OOYYAIOIUMKCS B3HAHWSAMH O CTPYKTYPHO-(YHKIIMOHAIBHOW OpTaHU3aIluu
KUBBIX CHCTEM pPAa3HOTO paHra W TMPHOOPETECHHWE YMEHHMH WCITOJB30BaTh JTH 3HAHUS B
dhopMHUpOBaHMM HHTEpeca K ONpeAcIEHHOM o0macTu mpodeccuoHaIbHON JIEeSITCIBHOCTH,
CBSA3aHHOW C OHWOJIOTHEW, WJIM K BBIOOPY Yy4eOHOTO 3aBeJeHUs IS TPOJIOJDKEHUS
OMOJIOTUYECKOTO 00pa30BaHUsI.

JlocTmkeHne 1end wu3ydeHus: ydeOHoro mpenmera «buomorus» Ha yrimyOonéHHOM
YpOBHE 00ECIIEUNBAETCS PEIICHUEM CIICAYIOIIUX 3a/1ay:

OCBOCHHE OOYy4YaIOIMMUMHCS CHUCTEMBbl OWOJIOTHYECKUX 3HAHUW: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIICTIIUSIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MpaBUjiax,
COCTaBIISIIONINX COBPEMEHHYIO €CTECTBEHHO-HAyYHYIO KapTHHY MHpa; O CTPOCHUH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJIOTMYECKUX CUCTEM (KJIeTKa, OpraHu3M, MOIYJISIuS,
BUJI, OMOTEOIIeH03, Onocdepa); O BHIIAIOIMIUXCSA OTKPHITUSIX U COBPEMEHHBIX HCCIICIOBAHUSIX
B OMOJIOTHH;



O3HaKOMJICHHE  OOydYalIIUXCsi C METOJaMHU TO3HAHUS  JKUBOW  IPUPOJBIL:
HCCIIEIOBATEIbCKUMH METOJIaMU  OMOJIOTHUECKUX HayK (MOJEKYJISIpHOM M KIETOYHOU
OuoN0ruY, SMOPUOJIOTUA U OMOJIOTUM PA3BUTHS, T€HETUKU U CEJEKIMH, OMOTEXHOJOTUU U
CUHTETUYECKON OWOJOruu, NaJICOHTOJIOTHH, SKOJOTHUH); METOJaMH CaMOCTOATEIbHOTO
MPOBEJCHUST OMOJIOTUYECKUX HCCIEAOBAaHUNA B JabOpaTopu U B MpHpone (HaOIIoneHue,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTUPOBAHHE);

OBJIaJICHUE O0YYAIOIMMUCA YMEHUSIMH: CAaMOCTOSATEILHO HaXOAUTh, AHAIU3UPOBATh U
UCIOJIb30BaTh  OMOJIOTMYECKYIO uH(dOpMaIHIO; MOJIb30BaThCA  OMOJOTHYECKOM
TEPMUHOJIOTHEH M CHMBOJIMKOW; YCTaHaBIMBATHb CBSI3b MEXKIY pa3BUTHEM OHOJOTUU U
COLIMAJIbHO-9)KOHOMUYECKUMHU U IKOJIOTUYECKUMU IMPOOJIeMaMH YeI0OBEUECTBAa; OLIEHUBATH
MOCNIEACTBHSI CBOCH JESITENbHOCTH MO OTHOIICHUIO K OKPY’KaIolel MPHPOAHON cpere,
COOCTBEHHOMY 3/IOPOBBIO M 3/I0POBBIO OKPY’KAIOIIMX JIIO/IeH; 0OOCHOBBIBaTh U COOJIIOAATH
Mepbl NpOUIAKTUKY HHPEKIHMOHHBIX 3a00JieBaHUI, MpaBuia IMOBEJACHUS B TMPHUPOJIE U
oOecrieueHus: 0€30MacCHOCTH COOCTBEHHOW KU3HEAESITEIIbHOCTU B YPE3BBIYANHBIX CUTYAIUSIX
OPUPOJHOTO M TEXHOTEHHOTO XapakTepa; XapaKTepU30BaTh COBPEMEHHBIC HAy4YHBIC
OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BuTHE Yy OOYyYaIOIIUXCSl MHTEUIEKTyaJIbHBIX M TBOPYECKHX CIOCOOHOCTEM B
IPOLIECCE 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSIMU U COBPEMEHHBIMU MCCIIEJIOBAHUSIMU B
OMOJIOTHH, PEIIAeMBbIMU €10 MPOOIEeMaMU, METOJI0JIOTHEH OMOJOTHYECKOIO HCCIIECIOBAHMS,
MPOBEJCHUS OSKCIEPUMEHTAIBHBIX HCCICNOBAaHUM, pEIIeHUS OHOJOTHYECKUX 3ajad,
MOJIETTUPOBAHUS OUOJIOTMUECKUX OOBEKTOB U MIPOLIECCOB;

BOCIHMTAHUE y 00yYarOUIMXCs LIEHHOCTHOTO OTHOIICHUS K )KMBOW MPHUPOJIE B LIEJIOM U K
OTJENbHBIM €€ OOBEKTaM U SBJICHUAM; (OPMHUPOBAHUE HKOJIOIMUECKOH, T'€HETUYECKOU
IPaMOTHOCTH, OOIIEH KyJIbTyphl MMOBEJACHUS B PUPOJIE; MHTETPALlMU €CTECTBEHHO-HAYYHBIX
3HAHUI;

npuodpeTeHue 00y4aroIUMUCs KOMIIETEHTHOCTH B paIrMoHaIbHOM
IPUPOJIONIOIB30BaHUU (COOMIOACHUE TPaBUJ TOBEACHUS B NPUPOJE, OXpaHbl BUJOB,
’KOcucTeM, OUoc(heprl), COXpaHEHUH COOCTBEHHOTO 370pPOBbS U 3J0POBbS OKPYKAIOIIHUX
mone (coOmomeHuss Mep NpodUIaKTUKU 3a00jeBaHui, obOecreyeHue O0e30MacHOCTH
KHU3HEACSITEIFHOCTHA B UPE3BbIUAWHBIX CUTYaIMsIX TMPUPOTHOTO U TEXHOTEHHOTO XapaKTepa)
Ha OCHOBE MCIIOJIb30BaHMsI OMOJIOTHYECKUX 3HAHUW U YMEHHI B IIOBCETHEBHON KU3HH,

CO3/IaHHE€ YCIIOBUM Ui OCO3HAHHOTO BBIOOpa OOYYAIOIIMMHUCA WHIUBUIYaJIbHOU
00pa3oBaTeNbHON TPAEKTOPUM, CIOCOOCTBYIOLIEH NOCIEAYIOIIEMY TPOPECCHOHATLHOMY
CaMOOTIPEICTICHUI0, B COOTBETCTBUU C WHIUBUAYATHHBIMA MHTEpECaMU M MOTPEOHOCTIMU
pervoHa.

OO11ee 4nCcI0 4acoB, OTBEJACHHBIX HAa M3ydyeHHE OMOJIOTMM Ha YIIIyOJIEHHOM YpOBHE
cpeaHero obmero oopa3oBanus, cocraBiseT 204 yaca: B 10 kmacce — 102 gaca (3 gaca B
Henento), B 11 kmacce — 102 gaca (3 yaca B HEJIeIIO).

OT6op opraHu3alMoHHBIX (OpPM, METOAOB M CPEICTB OOydeHHUsT OHOJIOTHUU
OCYIIECTBIISIETCS C Yy4€TOM CHeUu(pUKH €ro CoJAep>KaHus M HalpaBJICHHOCTH Ha
POAOKEHUE OMOJIOrMYECKOTO oOpa3oBaHUs B OpraHMU3aIUsIX CpEeIHero
po¢heCCUOHAIBHOTO U BBICIIIETO 00pa30BaHMUs.



OO0s13aTeNbHBIM YCIOBHEM MPU 00y4eHUH OMOJIOTUH Ha YIIyOJIEHHOM YPOBHE SIBJISAETCA
IpOBEJCHUE J1Ia0OpaTOPHBIX M MpakThdeckux padbor. Taxke ydactue oOydaromUXCS B
BBIIIOJIHEHUM TPOEKTHBIX M  y4eOHO-MCCIEe0BAaTeNbCKUX paboT, TeMaThKa KOTOPBIX
OTIpeIeNIIeTCSl yYUTEeNIeM Ha OCHOBE HMMEIOUIMXCS MaTepHalIbHO-TEXHUYECKHX PECYpCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.

COJAEPKAHUE OBYYEHUSA

10 KJTACC

ConepxaHue TMpPOrpaMMbl, BBIICICHHOE KYpPCUBOM, HE BXOAUT B IPOBEPKY
rocyjapcTBeHHoi utoropoit arrecrauu (I'MA).

Tema 1. buosiorusi Kak HayKa

CoBpemeHHas OMOJIOTHsI — KOMIUIEKCHAs HayKa. KpaTkas uctopust pa3BuTHs OMOJIOTHH.
buonornyeckue Haykd U u3ydaemble UMU mpooOsiembl. DyHaaMeHTaIbHbIC, TPUKIIAAHBIE U
MMOMCKOBBIC HAYYHBIE UCCIICIOBAHUS B OMOJIOTHH.

3HayeHue Ouojoruv B (GOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU KApTHUHBI
mupa. I[lpodeccun, cBsizaHHble C Ouosorueil. 3HaueHUE OWOJOTMM B MPAKTUUYECKOM
JNEATEIIBHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM XO3SIMCTBE, IPOMBIIUIEHHOCTH, OXpPaHE
MIPUPOABI.

JdemoHcTpanuu

[ToptpeTsi: Apuctotens, Teodpact, K. Jlunneit, K. b. Jlamapk, U. lapsun, Y. I'apBeii,
I'. Mennens, B. . Bepuaackuu, W. I1. [laBnos, . 1. Meunukos, H. 1. Basunos, H. B.
Tumodeen-Pecosckuii, /. Yorcon, ®. Kpuk, J1. K. bemnses.

Tabmuubr u  cxembl: «CBsi3b OWOJNIOTMM C  JPYyrdMH  Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbl M UX U3YyYCHHUE

XKuBble cucteMbl Kak OpeaMeT u3ydeHusi Ouosornd. CBOWCTBA >KUBBIX CHCTEM:
€IMHCTBO XUMHMYECKOTO COCTaBa, JUCKPETHOCTb M  LEIOCTHOCTb, CJOXHOCTh U
YIIOPSIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPraHU3alus, CaMOBOCIPOMU3BEICHHUE,
pa3apaxuMoCTh, U3MEHUYUBOCTbD, POCT U Pa3BUTHE.

YpOBHM OpraHu3anvy >KUBBIX CHUCTEM: MOJEKYJSPHBIM, KICTOYHBIM, TKAHEBBIM,
OpTraHU3MEHHBINA,  TOMYJAIIMOHHO-BUIOBOM,  HAKOCUCTEMHBIM  (OMOTCOIIEHOTUYECKHUIA),
ouochepunrit. Ilporeccrl, mpoucxomsmme B >KUBBIX cucremMax. OCHOBHBIC TPHU3HAKH
x&uBOT0. JK13HB Kak opMa cyliecTBOBaHusg MaTepun. Hayku, nzydaroniue »KuBble CUCTEMbI
Ha Pa3HbIX YPOBHAX OpraHU3alINH.

N3ydenue xxuBbIX cucteM. MeTosl Ouosiorundeckoid Hayku. HabGmronenue, usmepenue,
JKCIIEPUMEHT, CUCTEMAaTHU3alMs, MeTaaHanu3. lIoHATME O 3aBUCHMMOM W HE3aBUCHUMOU
nepemenHou. [lmanupoBanne skcnepumenrta. [loctanoBka u mposepka rumnore3. Hynesas
runore3a. [lonarue BbIOOpKM M €€ AOCTOBEpHOCTh. Pa3zdpoc B OMOJOTMYECKHX JaHHBIX.
OueHka JOCTOBEPHOCTH IMOJYYEHHBIX pe3yJbTaTOB. [IpUUMHBI MCKaXXEHUSI PE3yJIbTATOB
skcriepuMmeHnTa. [IoHsITHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabnuipel 1 cxeMbl: «OCHOBHBIE NPU3HAKU JKU3HUY», «buoiiornyeckue cuUCTEMbD,
«CBOMCTBAa JKMBOW MaTepum», «YPOBHU OpraHU3aLMHU JKUBOW MNpupoabl», «CTpoeHue
KUBOTHOW KIIETKN», « [KaHU KUBOTHBIX», «CUCTEMBI OPTaHOB YEJIOBEYECKOTO OPraHU3Ma,
«buoreonenosy», «buocdepa», «Metoabl U3yUeHUS KUBON TPUPOIBD.

O6opynoBanme: mabopaTopHOoe O0O0OpYyIOBaHWE IS TPOBEICHUS HAONIOACHUM,
MU3MEPEHNN, IKCIIEPUMEHTOB.

IpakTnueckas padora «/crnonp30BaHne pa3InyHbIX METOJAOB MPU U3YUYECHHUH KHUBBIX
CUCTEM.

Tema 3. buos10rus KJIeTKH

Kretka — cTpykTypHO-QYHKITMOHATBHAS €IMHUIIA )KUBOTO. VICTOPHS OTKPBITHS KIICTKH.
Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M. lIneitnen, P. Bupxos).
OCHOBHBIE MTOJIOKEHUSI COBPEMEHHOM KJIETOYHOU TEOPHHU.

Meroabpl MOJEKYJISIpHOH W KIETOYHOW OWOJIOTMH: MHUKPOCKOIHUS, Xpomartorpadus,
aneKTpodope3, MEeToJ MEYEHbIX AaTOMOB, Jud@epeHIHaTbHOEe U EeHTPU(YTrHpOBaHUE,
KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢huxcuposannvix kiemox. IAEKTPOHHAS MUKPOCKOIIH.
Kongorkanvnas mukpockonus. Bumanvhoe (npusicusnennoe) uzyueHue Kiemokx.

JdemoHcTpanuu

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. IlIneiiaen, P. Bupxos, K. M. bap.

Tabmuupl u cxembl: «CBETOBOM MUKPOCKOID», « DIEKTPOHHBIM MUKPOCKOID», «HcTopus
Pa3BUTHUSI METOJI0B MUKPOCKOTIHI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl paCTUTEIbHBIX, JKUBOTHBIX U
OaKTepHabHBIX KJIETOK.

IIpakTuyeckas padora «l3ydyeHne MeTO 0B KIETOYHOM Ouonoruu (xpomartorpadus,
anektpodopes, nuddepenmanbaoe neHTpudyruposanue, [11[P)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUUYECKUM COCTaB KJIETKU. Makpo-, MUKpPO- U YJIBTPaMHUKpPOAJIEMEHTHL. Bona u eé
pOJIb KaK pacTBOPUTEIISI, PEAreHTa, y4acTUE B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPETYIISLIHUH.
MuHepanbHble BEIIECTBA KJIETKH, UX OuoJoruyeckas posib. Poib KaTHOHOB M aHMOHOB B
KJIETKE.

OpraHnyeckre  BEHIECTBA  KIIETKH. buonornueckne - moJMMEpHI. benku.
AMUHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl O€TKOBOIM MoieKybl. [lepBudHas cTpykrypa
Oelka, MeNTUHAs CBA3b. BTOpuuHas, TpeTuyHasi, YeTBEepTUYHAs CTPYKTYphI. JleHaryparusi.
CgoiictBa OenkoB. Knaccudukamus 6enkoB. bruonornueckue pyHkiuu 0enkoB. [lpuonsi.

VYraesoasl. MoHOCaxapuibl, AUcCaxapuabl, OJUTocaxapuibl U mojucaxapuansl. OOt
MJIaH CTPOCHHSI W (PUBMKO-XMMHUUYECKHE CBOMCTBA YIJIEBOJOB. buosorumdeckue (QpyHKITUU
YTJIEBOJOB.

Jlumuael.  T'mapodunsHo-THapOdOOHBIE  cBolicTBa.  Kiaccudukarnus — nmuamumos.
Tpurnuuepunbl, ¢Gochoaunuabl, BOCKU, CTepouabl. buosiorndyeckre (QyHKIMH JUAMHIOB.
OO61ue cBolcTBAa OMOJIOTMYECKUX MEMOpaH — TeKy4eCTh, CIOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOTYTPOHUIIAEMOCTb.



Hyxneunossie kucnotsl. JJHK u PHK. Ctpoenne HykiienHOBBIX KHCIIOT. HykineoTuabl.
[Tpunuun kommuementapuoctu. [lpasuno Yapradda. Ctpykrypa JJHK — aBoiinas cnupanib.
Mecronaxoxaenue u ouonornyeckue ¢pyukiuu JHK. Buast PHK. ®ynknun PHK B kietke.

Ctpoenue moisiekyiasl AT®. Makpospruueckue cBsizu B Moliekyiae ATO.
buonoruueckue ¢pynkiun AT®. BoccTaHOBIEHHBIE MEPEHOCYNKU, UX (PYHKIIUU B KIIETKE.
Ipyeue nyxneoszuompugpocghamer (HT®@). CexBenmpoBanue JIHK. Memoow: eenomuxu,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykTypHast OMOJIOTHs: OMOXUMUYECKHE U OMOPU3NUYECKHEe UCCIEOBAaHUSI COCTaBa U
IIPOCTPAHCTBEHHONW CTPYKTYphl OUOMOJEKYI. Moodenuposanue cmpykmypol u QYHKYUlL
ouomonekyn u ux xKomnuekcos. Komnviomepuoui oOuzatin u opeamuueckuii cummes
OUOMONEKYT U UX HENPUPOOHBIX AHATI0208.

JdeMoHCcTpanuu

[Toptpertst: JI. ITonmnr, k. Yorcon, @. Kpuk, M. Yunkuuc, P. ®@panknun, @. Caurep,
C. IIpy3unep.

Juarpammel:  «PacnpeieeHne XWMHYECKHX JJIEMEHTOB B HEXUBOW IPUPOAEY,
«Pacrnpenenenne XuMAYECKUX DJIEMEHTOB B dKUBOU MPUPOIEY.

Tabmunpsl u cxemsl: «llepuoguueckas Tabauna XUMMHUECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOAB», «BemiectBa B cocTtaBe opraHuzMoB», «CTpoeHHE MOJIEKYJbl Oelkay,
«CTpyKTYyphl OEITKOBOW MOJIEKYNIb», « CTpPOEHHE MOJIEKYJT YIJIEBOI0B», «CTPOCHHUE MOJIEKY
TUIAI0BY, «HykinenHoBbIe KUCHOTB, « CTpoeHue MOJIEKYIbl ATO.

O0opynoBaHue: XUMUYECKas 1OCy1a U 000pyT0BaHHE.

JlabopaTtopnas paGora «OOHapyxkeHHe O€IKOB C TIOMOIIbIO KayeCTBEHHBIX
peaKIu».

JlabopaTopnass padora «VccnemoBanue HYKIEHHOBBIX KHCJOT, BBIJCICHHBIX W3
KJIETOK PAa3JIUYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tunsl KIETOK: 2yKapuOTHYECKast U MpokapuoTuieckas. CTpyKTypHO-()yHKIIMOHAbHEIE
00pa3oBaHUs KIETKHU.

CrpoeHnue mpokapuoTudeckoid kieTku. Kierounas creHka OakTepuili U apxem.
Oco0eHHOCTH CTPOEHHUS reTepoTPOPHOI U aBTOTPOPHOM MPOKAPUOTUUECKHUX KIIETOK. MecTo
U POJIb IPOKAPUOT B OMOIIEHO3aX.

CrpoeHne u (YHKIIMOHUPOBAHHME dSyKapuoTHuyecko kieTku. Ilnazmatnueckas
MeMmOpaHa (Tiasmaiiemma). CTpykTypa Iia3MaTHYecKod mMeMOpaHbl. TpaHCIOPT BEIIECTB
yepe3 IIa3MaTHYeCKyl0 MeMOpaHy: mHaccuBHbIN (auddysus, obneruéHnas auddysus),
aKTUBHBIM (NIEpBUYHBIA W BTOPUYHBIA aKTUBHBIM TpaHcnopt). I[lomynponunaemocTsb
MeMOpanbl. PaGoTa HaTpuii-kanueBOoro Hacoca. DHIOIMTO3: MHHOLUTO3, (Paromuros.
Ox3omuto3. Knerounas crenka. CTpykTypa W (QYHKIHHM KJICTOYHOM CTEHKHM DPaCTCHH,
rpudoB.

[uronna3zma. [uto3ome. Llutockener. JIBuxkenue murorsiasmMbel. OpraHouibl KIETKHU.
OngHomeMOpaHHbIE OpraHoOWIbl KJIETKW: HHAommasMmarudeckas cets (JIIC), ammapar
['onbmku, JM30COMBI, WX CTpoeHHMe U (GYHKIUH. B3auMmocBs3p OJHOMEMOpPaHHBIX
opraHouioB kieTku. CTpoeHe TpaHyJIIpHOTO peTUKyiIyMa. Mexanuzm HanpasieHus 6eikos



6 OIIC. Cunte3 pacTBOpuMBIX OenkoB. CHHTE3 KICTOYHBIX MeMOpaH. [ magkwmii
(arpanynApHBIN) dHAOIIA3MATHUECKUN peTuKyiayM. CekpeTropHas GyHKIOHS —amnmapara
TlNonbxu. Moougukayus b6enkos 6 annapame I'onvoocu. Copmuposka b6enkos 6 annapame
Tonvoorcu. TpaHcTIOPT BELIECTB B KiIeTKe. Bakyonu pacTUTENbHBIX KIETOK. KiIeTouHbli cCok.
Typrop.

[lomyaBTOHOMHBIE OpPraHOMJIBI KIIETKH: MHUTOXOHJIPHUH, IIACTUABL. [Ipoucxodcoenue
mumoxonopuil u niacmuo. Cumobuoeenes (K.C. Mepeosckosckuti, JI. Mapeynuc). CtpoeHue u
GyHKIMM MHUTOXOHJpUM W TuiacTuia. [lepBUYHBIE, BTOPUYHBICE W CJOXKHBIE IUIACTHIBI
(OTOCUHTE3UPYIOIIUX HYKAPUOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JIEUKOIIACTHI BBICIIUX
pacTeHUN.

HememOpanusie opranounbl kietku CrTpoeHue #  (QYHKIUHM HEMEMOPaHHBIX
OpraHouJ0B KIETKU. Pubocombl. [lpomescymounvie puramenmol. Muxpo@uiaMeHTHI.
Axmunosvle  muxkpogpunamenmol.  MpllliedHble  KIETKU. AKmMuUHOBble  KOMNOHEHMbI
Hemblueunvlx Kiemok. MuxkporpyOouku. Kierounsiid nentp. CTpoeHue W ABUKEHUE
KIYTUKOB M pecHMYeK. MukpoTpyOoukn  uuroruiasmbl.  LleHTtpuons.  benxu,
accoyuuposanHvle ¢ MUKpoguiamenmamu u Mukpompyboukamu. Momophvie benxu.

SAnpo. Obosouka sijgpa, XpOMaTUH, KapHoIUIa3Ma, SIPBIIIKA, UX CTPOCHHUE U (QYHKIIUU.
SnepHbiit  OenkoBBIM  MaTpukc. [IpocTpaHCTBEHHOE  PACIOJIOKEHHE XPOMOCOM B
uHTEepha3HOM sape. Jyxpomamun u cemepoxpomamui. BeaKd XpoMaTWHa — TUCTOHBI.
Jlunamuka sa0epHoti 060104KU 6 Mumo3se. HoepHuiti mpancnopm.

Knerounsle BritoueHusi. CpaBHUTENbHAs XAPAKTEPUCTUKA KIETOK  3YKapHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuu

[Toptpetsr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmuipl 1 cxembl: «CTpoeHUE SYKApUOTUUECKOW KIETKW», «CTpOeHHE >KUBOTHOM
KIeTKn», «CTpoeHue pacTUTENbHON KIeTKu», «CTpoeHue MHUTOXOHIAPUWY», «Sapo»,
«CTpoeHue NpoKapruoOTUYECKON KIETKI.

OGopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOMpenapaThl PacTUTEIbHBIX, KUBOTHBIX
KJIETOK, MUKpOIpenapaTbl 0aKTEpHAIbHBIX KJIETOK.

JlabopaTopHas padora «/3ydyeHre CTpOCHUS KIETOK PAa3INYHbIX OPTaHU3MOBY.

IIpakTuyeckas padora «l3yueHue CBOMCTB KJICTOUHON MEMOPAHBIY.

JlabopaTtopnas paGora «JMccinemoBanue IIa3MoiM3a M JIETUIA3MOJIM3a B
PACTUTEIIbHBIX KIIETKAX).

IIpakTnueckasi padora «V3ydyeHue JBIXKEHUS MMTOIUIa3Mbl B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelIeCTB M NMPeBpPallleHUe JHEPTUH B KJIETKe

AccUMUITANINAS ¥ TUCCUMMJIISIINAS — JIBE CTOPOHBI MeTabom3Ma. Turbsl oOMeHa BEIIeCTB:
aBTOTpO(HBIH U rerepoTpodHBIM. YdyacThe KUCIOpoAa B OOMEHHBIX MpOIEccaXx.
DHepreTuueckoe obOecneueHre kiaeTku: mpeBpanieHue ATD B 0OMEHHBIX MpOLECCax.
DepMEHTATUBHBIN XapaKTep peakiuil KJIETOYHOTo MeTabonm3ma. DepMeHThI, UX CTPOEHUE,
cBoiicTBa 1 MexaHu3M jaeictBus. Kopepmentol. Otnuunst PepMEHTOB OT HEOPTAaHUYECKUX



Katanu3aTopoB. benku-akTuBaTOphl ©  OCIKU-MHTHOUTOPBL. 3aBUCUMOCTH CKOPOCTH
(bepMEeHTATUBHBIX PEAKIUI OT pa3INYHBIX (PAKTOPOB.

[lepBUYHBIM CUHTE3 OPraHUYECKUX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUCEHHbIU U
oKcuceHHbll omocunme3 y baxkmeputi. Ceéemocobuparowjue nueMeHmsl U NUSMeHMbl
peaxkyuonHoz2o yeumpa. Ponb xioporutactoB B mporecce ¢GoTtocuHTe3a. CBeToBas U
teMHOBasi ¢a3pl. Pomoovixanue, Cz., Cs. u CAM-munvr homocunmesa. IIponyKTUBHOCTD
dotocunte3a. BinusHMe paznuyHBIX (PAKTOPOB HA CKOPOCTh (OTOCHHTE3a. 3JHAUYCHHE
dboTocuHTe3A.

XemocuHTe3. PaszHooOpasue OpraHu3MOB-XEMOCHUHTETHUKOB: HUTPUDUIHUPYIOUTUE
OakTepum, Kene300akTepuw, CEpoOAKTEpUH, BOJOPOIHBIC  OakTepuu. 3HAYCHHE
XEMOCHHTE3a.

AHaspoOHble opraHusmbl. Buabl Opoxenus. [lpoayktel OpokeHus ©  HX
UCIOJIb30BAaHUE YEeJIOBEKOM. AHA3POOHbBIE MUKPOOPTaHU3MbI KaK OOBEKThl OMOTEXHOJIOTHH U
BO30yAMUTENN OOJIE3HEH.

AspoOHBIE OpraHU3MBbI. DTanbl 3HEpreTudeckoro oomMeHa. IloAroTOBUTEILHBIN ATaIl.
['nukonn3 — OECKUCIOPOAHOE PACILIETUIEHUE TIIFOKO3BI.

buonornueckoe OKHUCIEHUE, WM KIETOYHOE JbIXaHWe. Ponb MHUTOXOHApPUI B
mpoiieccax — Ouosornyeckoro okucieHus. [{uknuueckue peakuuu. OKHUCIUTETHHOE
dhochopunupoBanue. uepeus memopannozo epaouenma npomonos. Cunmes ATD: paboma
npomonnou ATD-cunmaszwvl. IlpeuMyiecTBa a’poOHOr0 NyTH OOMEHa BEIIECTB TMEpes
aHa’pOOHBIM. DH(HEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdemoHcTpanuu

IToptpetsr: JIxk. [Tpuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. DHrenasrapar,
IT. Mutuenn, I'. A. 3aBap3uH.

Tabmuiel u cxeMbl: «DoTOCHHTE3Y», «DHEPreTUUeCKuii 0OMen», «bruocuHTes Genkay,
«Ctpoenue pepMeHTa», « XEMOCHHTERY.

O6opynoBaHue: CBETOBOM  MHKPOCKOI, OOOpyIOBaHHME IS MPUTOTOBIICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnasi pab6ora «/3ydyeHue KaTAIMTUYECKOM aKTUBHOCTH (PEPMEHTOB (Ha
MpUMEpPE aMUJIa3bl UJIU KaTajasbl)».

Jlaboparopnasi padora «lM3yyeHue (pepMEHTATUBHOTO pACIICIIIICHUSI TEPOKCHUIA
BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KIETKAX).

JlaGopaTopHas padora «CpaBHeHUE MPOIECCOB POTOCUHTE3A U XEMOCUHTE3a».

JlaGopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacaeacrBenHass uHGopMalus U peajiu3anus eé B KiIeTKe

Peakuun wMarpuyHoro cuHTe3a. [IpyHUIMI KOMIIEMEHTAPHOCTH B  peaKIUAX
MaTpUYHOTO CHHTe3a. Peanuzamus HaciaeacTBEHHOW MHGOpMaIyK. ['eHeTHYeCKuii KO, €ro
corictBa. TpaHckpunumss — wMarpuunbli cuHTe3 PHK. IlpuHounel TpaHcKpunuuu:
KOMILJIEMEHTAPHOCTh, AHTUMNAPAIIIEIBHOCTh, ACUMMETPUYHOCTb. Co3pesaHue MampuyHvlx
PHK 6 syxapuomuuecroti knemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ stanbl. Yuactue Tpancniopteix PHK B GuocunTese Oenka. YcnoBus
ouocunresa 6enka. KonupoBanue amunokuciaor. Ponb pubocoM B OMocuHTE3€ OenKa.



Cospemennvie npedcmasienust 0 cmpoenuu 2eHog. Opranuzanusa reHoMa y nNpoKapuoT
Y 3yKapuoT. Perynsius akTUBHOCTH T€HOB Yy npokapuot. ['unoresa onepona (P. XKakoo, XK.
MaHo). MonexynsapHvie mexanuzmvl dKcnpeccuu 2eHos y asykapuom. Poav xpomamuna 6
pecynayuu pabomoel 2eHos. Perymanus OOMEHHBIX MpolieccoB B KieTke. KieTouHslit
rOMEOCTa3s.

Bupycer — HekneTouHbie (DOPMBI KU3HHA U OOJIUTaTHBIE Mapa3uThl. CTPOCHHUE MPOCTHIX
U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKuznennwiti yuka /JHK-codepocawux
supycos, PHK-cooepoicawux eupycos, oOaxmepuoghacos. QOo6pamuas mMpaHCKpunyus,
pesepmasa, unmezpasa.

Bupycubie 3aboneBanus dYenoBeka, >KMBOTHBIX, pactenumit. CIINJl, COVID-19,
COIMAJTBHBIC M MEAUIIMHCKHE TTPOOIICMBI.

buounpopmamuka: ummezpayus u anamuz Oonvuux maccusos  («bigdatay)
CMPYKMYPHLIX ~Ouonocudeckux oOanHvlx. Hanomexnonoeuu 6 oOuonoeuu u meouyune.
lIpoepammupyemvie pynxyuu 6eaxos. Cnocodvl 0ocmasKu 1eKapcms.

JlemoHCcTpauumn

[Toptpetsr: H. K. Konsuos, /. . IBanOBCKUM.

Tabmumet u  cxembl: «buocunTes Oenkay, «l'eHernueckuii kom», «Bupych,
«bakTepuodarm.

IIpakTuueckas padora «Co3nanne MOAEIN BUPYCA».

Tema 8. ZKu3HeHHbIN MUKJ KJIETKHU

Knerounslii 1uki, ero mepuoanl U peryisiua. Muatepdaza u muto3. OcobeHHOCTH
MpoIIeCCOB,  MpoTeKalmux B  uHTepdasze. I[logroroBka KIETKM K  JICJICHHUIO.
IIpecunteTnyecknii  (MMOCTMUTOTUYECKUI), CHHTETHYECKMH M  MOCTCHHTETHUYCCKHI
(IpeMUTOTHUYECKHI) TEprO Ikl UHTEP(DA3BI.

Marpuunbii  cunte3 JHK — pemmkanms. [lpuanuner  permkanun — JHK:
KOMIUIEMEHTAPHOCTh, TOJYKOHCEPBATUBHBI CHUHTE3, AHTUNAPAILIEIBHOCTh. MexaHu3m
perumkanuu  JIHK. Xpomocombl. Ctpoenue xpomocoMm. Teinomepsl U Teaomepasa.
XpOMOCOMHBI HAa0Op KIETKHM — KapuOTUI. JIMMJIOMIHBIA M TamIouAHBIA HAOOPbI
xpomocoM. ['omonornunsie XpoMocoMbl. [10J10BbIE XPOMOCOMBI.

Jenenne knetkn — MuTo3. CTalui MUTO3a M MPOUCXOAAIINAE B HUX MPOUECCHI. THUIIBI
muTo3a. Kapnokunes u unutoknnes. buonornueckoe 3HaueHUE MUTO3A.

Perynsanust MUTOTHYECKOTO HUKIA KIeTkd. [IporpamMmmupyemasi KieToyHas rudenp —
arorTo3.

Knerounoe  sapo, XpoMocoMbl, (PYHKIIMOHAJIbHAasE  TeHOMUKAa.  Mexanuzmol
npoaughepayuu, ouppepenyuposxku, cmapenus u eubenu xiemox. «l{ugposas kiemxay —
ououngopmamuuecxkue mooenu HyHKYUOHUPOBAHUS KIIeMKU.

JdemoHcTpanumn

Tabmuiel U cxembl: «KU3HEHHBIN UK KIETKU», «Muto3», « CTpoeHHE XPOMOCOMY,
«Pennukamus JTHK.

O6opynoBanue: CBETOBOM MUKPOCKOII, MUKpOIIpenaparsl: « MUTO3 B KJIETKaX KOpEIIKa
TyKay.

JlabopaTopHas padora «/3ydeHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTaxy.



JlabopaTopnas padora «Habmonenne MuTo3a B KJI€TKaX KOHUMKA KOpEIIKa Jyka (Ha
rOTOBBIX MUKpOMpenaparax)y.

Tema 9. Crpoenune n GyHKIIUM OPraHU3MOB

buonornueckoe paszHooOpaszue opranu3mMoB. OJHOKJIETOYHBIC, KOJOHHAJIbHBIC,
MHOTOKJIETOYHBIE OPTAHU3MBI.

OcCOOEHHOCT CTPOCHUSI W KUBHEACATEIBHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
bakTepun, apxeu, OTHOKIETOUYHbIE IPUOBI, OJTHOKIETOUHbBIE BOAOPOCIIH, IPYTUE MPOTHUCTHI.
KostonnaneHble OpraHu3MBl.

B3anmocBsA3p yacTeli MHOTOKJIETOYHOTO OpraHu3Ma. TKaHHW, OpraHbl M CHUCTEMBI
opraHoB. OpranusMm Kak euHoe 1eioe. ['omeocras.

Txanu pactenmii. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBareibHas, MOKPOBHAS,
OpoBOJAIIAsl, OCHOBHas, MexaHuueckas. (OCOOCHHOCTH CTpOeHUs, (QYHKUUH W
PACIIOJIOKEHUS TKAHEN B OpraHax pacTCHU.

TkaHW JKMBOTHBIX M YEJIOBEKA. THUIbBI KUBOTHBIX TKAaHEW: JIUTEIUAIbHAS,
COEIMHUTENbHAsI, MbIIlIeUHasi, HepBHast. OCOOCHHOCTH CTPOCHUS, GYHKIUNA U pACTIOIOKEHUS
TKaHEN B OpraHax *KMBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE W TE€HEpPAaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMBI
OPraHoOB KMBOTHBIX U 4esoBeKa. OyHKIIMUA OPraHOB U CUCTEM OpPraHOB.

Omnopa Tema opranusmoB. Kapkac pacrenunii. CKeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyxHbli M BHyTpeHHMH ckeneT. CTpOeHWe W THUIBI
COCIMHEHUS KOCTEN.

JIBvkeHue OpraHu3MoB. JIBM)KEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHIHOE,
KTYTUKOBOE, PECHUYHOE. JIBM)KEHME MHOTOKJIETOYHBIX PACTEHHUM: TPONMU3Mbl U HACTHH.
JIBI>KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M 4YeEJOBEKa: MbIlleyHas cuctema. Pedekc.
CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanue opranusmoB. IlorjomieHne BOABI, YIJIEKUCIOrO Ta3a M MHUHEPAJIbHBIX
BEIIECTB pacTeHusMU. IluTaHue JKUBOTHBIX. BHYTPHUIIOJIOCTHOE W BHYTPUKIETOYHOE
nuiieBapeHre. [Iutanne MO3BOHOYHBIX JKUBOTHBIX. OTHEBI MUILEBAPUTEIBHOIO TPAaKTAa.
[TumeBapuTenbHbIe Kele3bl. [luieBapurenbHas cucTeMa 4eJI0BeKa.

Jlpixanue opraHusmoB. Jlpixanue pactenuil. Jlpixanue xuBOTHBIX. [{uddys3us razos
gyepe3 MoBepXHOCTh KieTku. KokHoe npixanue. J[pixarenbHash mMoBepXHOCTh. JKaGepHoe u
JNErovyHoe JbpIXaHue. J[pIXaHWe TIO3BOHOYHBIX YKUBOTHBIX M YEJIOBEKA. DBOJIIOIUOHHOE
YCII0KHEHUE CTPOECHUS JIETKUX MO3BOHOYHBIX KMBOTHBIX. J[pIXaTeIbHASI CUCTEMA YEIIOBEKA.
MexaHu3M BEHTWISUUM JIETKUX y NOTUI] U MICKONUTAIOWUX. Perynsuus IbIXaHus.
JIpixarenbHbIC 00BEMBI.

TpaHcnopT BEWIECTB Y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHHM. TpaHCnopT
BEIIECTB y XKUBOTHBIX. KpoBeHOCHass cucremMa u €€ opranbl. KpoBeHOCHas cucrema
MO3BOHOYHBIX JKMBOTHBIX M uesioBeka. Cepiue, KpOBEHOCHBIE COCyAbl W KpoBb. Kpyru
KpOBOOOpaIIeHUsl. ODBOJIOIMOHHBIC YCIOXKHEHUS CTPOCHUSI KPOBEHOCHOW CHCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/iia u e€ perymnsus.

Brigenenne y opranusmoB. Breigenenue y pacreHuil. BolaeneHue y KMBOTHBIX.
CokpatutenbHble Bakyonau. Opranbel BblaelieHHs. DuiabTpalus, CEKpelus U 00paTHoe



BCACHIBAHME KAaK MEXaHW3Mbl pabOThl OPraHoB BbiAeHeHHUS. CBS3b MOJOCTH Tela C
KPOBEHOCHOW W BBIICIUTEIBHON CHUCTEMaMH. BpiieneHne y MO3BOHOYHBIX >XKMBOTHBIX M
yenoBeka. [louku. Ctpoenue u (QyHkimoHuporanue Hedpona. OOpazoBaHve MOYH Y
YEJI0BEKA.

3amuTa y OpraHu3MOB. 3allUTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropsl OakTepuil u
IUCTBl MPOCTEHINMX. 3aluTa y MHOTOKJIETOYHbIX pacteHud. Kyrtukyna. Cpencrtsa
[IACCUBHOM U XUMHNYECKOU 3alUThl. OUTOHITNIEI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX MpPOU3BOJAHBIC. 3aluTa
opranuzma ot Ooisie3Heil. MMMyHHasi cucrtema uesnoBeka. KileTouHbIE U TymMOpajIbHBIM
UMMYHHUTET. BpoXIEHHBIA ©u TpUOOpPETEHHBINH crenu(UYecKuii HUMMYHHTET. Teopus
KJIIOHaNIbHO-ceNeKTuBHOro uMmmyHutera (II. Opmux, ®. M. bepner, C. Tonerana).
BocnanutenbHple OTBETHl OPraHU3MOB. Poib BpPOXKIAEHHOIO HMMYHUTETa B Pa3BUTHH
CUCTEMHBIX 3a00J1eBaHUM.

PaznpaxxumocTe M perynsiivss y OpraHu3moB. Pa3gpaXuMoCTh Yy OJHOKJIETOYHBIX
opranu3MoB. Takcucel. PaznpaXxuMocCTp U peryisinus y pacTeHuil. POCTOBBIE BENIECTBA U UX
3HAYCHHUE.

HepBHas cucrema u pediekTopHas peryisiiuus y *KUBOTHbIX. HepBHas cucrema u eé
OTJEJIbl. DBOJIOLMOHHOE YCIOXKHEHHE CTPOEHUS HEPBHOW CUCTEMBI Y KMBOTHBIX. OTIEIBI
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pediiekc u pednekropHas ayra. besycioBHble u
YCIOBHBIE PE(IIEKCHI.

I'ymopanbHast peryisiivsi U 3HIOKPUHHAs CUCTEMA >KMBOTHBIX M yesoBeka. JKenesbl
OHJIOKPUHHOW CUCTEMBI U UX TOPMOHBI. JleHcTBME TOPMOHOB. B3auMMOCBSI3p HEPBHOU M
SHAOKPUHHOMU cucTeM. [ unorasamo-runodusapHas cucTema.

JlemoHCcTpanumn

[Toptpert: U. I1. I1aBnoB.

Tabmuupl u cxembl: «OIHOKIETOUYHBIE BOJIOPOCTNY, «MHOTOKJIETOYHBIE BOJAOPOCINY,
«bakrepun», «lIpocreitmme», «Opranbl LIBETKOBBIX pacTeHHi», «CHCTEMbl OpPraHoB
MO3BOHOYHBIX XWUBOTHBIX», «BHyTpeHHee CTpoeHHEe HACEKOMBbIX», «TKaHU pacTeHU»,
«KopneBbie cucrembl», «CtpoeHue ctedmsn», «CTpoeHHe JHUCTOBOM TIACTUHKWY, «TkaHuU
KUBOTHBIX», «CKkerner yenoBekay, «lIumeBapurensHas cucrema», «KpoBeHocHast cucremay,
«/lpixaTenbHas cucrema», «HepBHas cucrema», «Koxa», «MplmieuHas cucremMay,
«BprgenurensHas  cucrema», «OHIOKpUHHAs  cucTeMa», «CTpOEHHE MBI,
«Ammynurtery, «KumeunononoctHeie», «Cxema mnuTaHus pacteHui», «KpoBeHOCHbIE
CHUCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruape», «CTpOCHHE ILUIaHAPUNY,
«BHyTpeHHee cTpoeHue TOXKIeBOro uepBs», «HepBHas cucrtema puio», «HepBHas cuctema
marymku», «HepBHas cucrema npecMbikaromuxcs», «HepBHas cucrema ntuny, «HepBHas
cucTeMa MieKonuTaronmx», «HepBHas cuctema yenoBeka», «Pediaexey.

OO6opynoBaHHe:  CBETOBOM  MHKPOCKON,  MHUKPOIpENnapaTtbl  OJHOKJIECTOYHBIX
OPraHU3MOB, MHUKpPONpPENapaTbl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX,
UTJIOKOXUX, JKHUBBIE HK3EMIUISIPhl KOMHATHBIX PACTCHUN, TepOapuu pPACTEHHM pa3HBIX
OTAEJNOB, BJAXHbIC IMpenaparbl JKUBOTHBIX, CKEJETbl IO3BOHOYHBIX, KOJUICKLIUH
OECIO3BOHOUYHBIX JKMBOTHBIX, CKEJIET 4YeJoBeKa, OOOpyJOBaHUE ISl JEMOHCTpALUU



MOYBEHHOTO M BO3JYIIHOTO NMUTAaHUS PACTEHUH, pacIICTUICHUS KpaxMmaia U OelKOB Moj
AeicTBeM (EpMEHTOB, OOOpYyIOBaHHE [JIsl JEMOHCTPALlMU OMBITOB IO H3MEPEHUIO
KU3HEHHONM EMKOCTH JIETKMX, MEXaHW3Ma JbIXaTEJIbHBIX IBWKECHHUN, MOJEIU TOJIOBHOIO
MO3ra pa3JInYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHne TKaHEel pacTeHUIN.

JlaGopaTopHas padora «/3yueHne TKaHEH JKUBOTHBIX.

JlaGopaTopHasi padora «/3yueHre OpraHoB IBETKOBOT'O PACTECHHUS.

Tema 10. PazMHoOKeHHEe ¥ pa3BUTHE OPTAaHU3MOB

@DopMbI pa3MHOXKEHUSI OPraHU3MOB: Oecrionoe (BKJIIOYasi BEreTaTUBHOE) U TOJIOBOE.
Buner 6ecrionioro pa3MHOXKEHUS: MOYKOBAHUE, CIIOPYJISIMS, (parMeHTAIHs], KIIOHHPOBAaHHE.

[TonoBoe pa3mHoxkeHue. IlosmoBeie KieTkH, WM rameTsl. Meiio3. Cragum Mmeitosa.
IToBenenne xpomMocoMm B wMmenosze. KpoccunroBep. buosiornueckuii cmbICa MeHo3a |
MOJIOBOTO Tpolecca. Meno3 U ero MeCTO B )KU3HEHHOM IIUKIIE OPTaHU3MOB.

[Ipen3zaponpimeBoe paszButue. [ameroreHe3 y JKUMBOTHBIX. llomoBble Jkeinessl.
OO6pazoBaHue U pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorene3 u oorene3. CTpOCHHUE MOJOBBIX
KJIETOK.

Omoa0TBOpEHNE U SMOPUOHATIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS:
Hapy’>KHO€, BHyTpeHHee. [lapTeHorenes.

NHauBHuyalbHOE pa3BUTUE OPraHu3MoB (OHTOreHe3). OMOpHOJIOTHS — HayKa o
Pa3BUTHH OpraHU3MOB. Mopgoeenez — oOna u3 enasnvix npobaem amopuonocuu. Konyenyus
Mmopgozenog u mooenu mopghozeneza. Cramuum >MOpUOTreHe3a KUBOTHBIX (Ha IMpuUMepe
nsarymiku). Jpobnenue. Tunbl npobnenus. /JemepmunHuposannoe u HeOepMUHUPOBAHHOE
opobnenue. bnacmynra, munvr 6aacmyn. OcCoOOEHHOCTH JpOOJEHUS MIICKOIUTAIOIINX.
3apobIeBble JUCTKU (TacTpyssiius). 3akjajka OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX
JUCTKOB. B3amMHOe BiMsSHUE 4YacTe pa3BUBAIOILIETOCS 3apojbliia (3MOpHUOHANTBHAS
WHIYKIMS). 3akiajika TIJIaHa CTPOCHUSI >KUBOTHOTO KaK pe3yJbTaT HUEPapXUYECKUX
B3aUMOJICUCTBUI TE€HOB. BimsHue Ha >MOpUOHATBHOE pa3BUTHE PA3IUYHBIX (HAKTOPOB
OKPYXaIOUIEH CPEIbL.

Poct u paszButue xuBOTHBIX. [locTamMOpuoHanbHbIM mepuod. Ilpsimoe u Hempsimoe
pazButue. Pa3Butue ¢ meramMopdo3oM y OeCmO3BOHOYHBIX M IMO3BOHOYHBIX >KUBOTHBIX.
buonornueckoe 3HauY€HHE NPSMOTO M HEMNPSAMOrO Pa3BUTHA, HX PACHPOCTPAHEHHUE B
npupone. Tumbl pocra >KUBOTHBIX. (DAKTOPBI PETyNSIIUM POCTA YKUBOTHBIX W UEIOBEKA.
Craguu mocTAMOPUOHATBHOTO PA3BUTHUSA Y KUBOTHBIX M yenoBeka. [leproasl oHTOreHes3a
yesnoBeka. CTapeHue U CMepTh KaKk OMOJIOTHYECKHUE MPOLIECCHI.

Pasmuoxxenne u passutue pacteHuit. ['ametoput u cnopodput. Meo3 B KU3HEHHOM
nukie pacrenuit. OOpaszoBaHuWe crop B TMporecce Menosa. ['ameroreHe3 y pacTeHUM.
OmnnoAoTBOpEHHE W PA3BUTUE PACTUTENIBHBIX OpPraHuW3MOB. [[BOWHOE OIUIOAOTBOPEHHE Y
LBETKOBBIX pacTeHuil. OOpa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3MBbl PETYIISIIUA OHTOT'€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanuu

IToptpetsl: C. I'. HaBamun, X. [IIneman.



Tabmuuer u  cxembl: «BereratuBHoe  pasmHOkeHme», «Tumpl  Oecmosioro
pasMHOXEHUsD»,  «Pa3MHOXEHME  XJIaMUAOMOHAIb»,  «Pa3MHOXEHHE  BBIJICHBDY,
«Pa3MHOXeHUe ruape», «Meio3», «XpomocoMbl», «l'ameroreHes», «CTpoeHue
AMIEKIIETKH U criepMaro3onna», «OCHOBHBIE CTauM OHTOreHes3ay, «lIpsmoe u Hempsimoe
pasButue», «Pa3zButme manckoro xyka», «PazButme capanum», «Pa3zBuTme IJSTymiku»,
«/IBOMiHOE OIJIOIOTBOPEHHE y LIBETKOBBIX pacTeHUi», «CTpoeHHE CEMSIH OAHOJIOJIBHBIX H
IBYAOJIBHBIX PACTEHUI», « KU3HEHHBIN LIMKJ MOPCKON KamycThD», < KW3HEHHBIN LUK MXa»,
«KM3HEHHBIN TUKII MaNOPOTHUKAY, « KU3HEHHBIN LUK COCHBD».

O6opynoBaHue:  CBETOBOM  MHUKpPOCKOI,  MHUKpOIpemnaparbl  SULEKIETOK |
CIIEpMATO30UI0B, MOAENb «L UK pa3BUTHS JIATYIIKI.

JlabopaTropHass padora «l3ydyeHne CTpOEHHS TMOJIOBBIX KIETOK Ha TOTOBBIX
MUKPOIIPENapaTaxy.

IIpakTnueckas padora «BbIsABIECHNE IPU3HAKOB CXOJICTBA 3aPOJIBIIIEN TO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIUX PACTCHUIN.

Tema 11. I'eHeTnka — HayKa 0 HACJIEACTBEHHOCTH U U3MEHYHUBOCTH OPraHMU3MOB

Hcropust craHOBICHUSI U pa3BUTHSA TEHETUKU Kak Hayku. Padotel I'. Mennens, I'. ae
®puza, T. Moprana. Ponb oTeduecTBEHHBIX yU€HBIX B pa3BuTuUU TreHetuku. Paborer H. K.
Konsosa, H. 1. BaBuniosa, A. H. benozepckoro, I'. JI. Kapneuenko, 1O. A. ®ununyeHko,
H. B. Tumodeepa-Pecosckoro.

OCHOBHBIE TE€HETUYECKHE TIOHSATUS M CUMBOJBI. ['OMOJOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIC TEHbI, aJbTEPHATUBHBIC NPU3HAKU, JOMHUHAHTHBIA M PELECCUBHBIA ITPU3HAK,
TOMO3HUT0Ta, T€TePO3UTOTa, YUCTAsl JIMHUS, THOPUJIBI, TeHOTH, PeHoTur. OCHOBHBIE METO IbI
TE€HETUKU: THOPUIOJIOTUUECKUH, TUTOTOTUYECKUH, MOJICKYJISIPHO-TEHETUYECKUM.

JlemoHcTpanumn

IToptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. 1. Basusos, A. H.
benozepckuit, I'. JI. Kapneuenko, 0. A. ®unmumuenko, H. B. Tumodeen-Pecosckmii.

Tabnuiel 1 cxembl: «MeToIbl TeHETUKINY, «CXeMbl CKPEIIMBAHUS.

JlaGopaTopHas padora «/lpo3oduia kak 0ObEKT TCHETUYECKUX UCCIICTOBAHUIN.

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemniuBanue. [lepBoiii 3akoH MeHzenss — 3aKOH €AMHOO0Opa3us
ruOpuI0B TiepBOTo nokosieHus. [IpaBuio nomuuupoBanusi. Bropoii 3akon Menens: — 3akoH
pacuieryiends npu3HakoB. LluTosorudyeckrue OCHOBBI MOHOTHOPHUIHOTO CKPEIIUBAHMUS.
['unoTe3a yuCcTOTHI TAMET.

AHanmuzupymouiee  ckpeunuBanue.  [[pomMexyTouHbId ~ XapakTep  HACJEJOBaHUS.
Pacmerienre nmpru3HakoB MpyU HEMOJIHOM JOMUHUPOBAHUH.

JHuruOpuaHoe ckpemmBaHue. TpeTwit 3akoH MeHaenss — 3aKOH HE3aBUCUMOTO
HacJieJoBaHus TPU3HAKOB. [{uTomornueckue OCHOBBI AUTUOPHTHOTO CKPEITUBAHMUS.

CuernieHHoe HacienoBaHue mnpusHakoB. Paboter T. Moprana. CrenieHHoe
HACJICIOBAHUE T€HOB, HAPYLICHUE CLEIUICHUS MEXAYy IeHamMu. XPOMOCOMHAS TEOpHUs
HACJIEICTBEHHOCTH.



I'eneTnka nosia. XpoMOCOMHBIM MEXaHU3M ONPEAEIICHUS 1T0J1a. AYyTOCOMBI U MOJOBBIE
XpPOMOCOMBI. ['OMOraMeTHBI M TeTEpOraMeTHbIN I0J. ['eHeTH4Yeckass CTPYKTypa MOJIOBBIX
xpomocoM. HacnienoBanue npu3HaKoB, CUETUICHHBIX C ITOJIOM.

I'enoTun kak menoctHas cucrema. [lneloTponuss — MHOKECTBEHHOE NIEMCTBUE T'EHA.
MHOKECTBEHHBIN ajuienu3M. B3anmMoAenCcTBUE HEAUICIbHBIX T'€HOB. KOMILIEMEHTapHOCTS.
Onucra3. [lonumepus.

['eHeTHUECKMIT KOHTPOJb DPa3BUTUS PACTCHHM, >XMBOTHBIX M YEJIIOBEKA, a TAKKE
(M3MOIOTUYECKUX TMPOIECCOB, TMOBEACHUS M KOTHUTUBHBIX (QyHKIuH. ['eHeTnueckue
MEXaHU3Mbl CUMOHOT€HE3a, MEXaHU3Mbl B3AUMOJICHCTBUS «XO3SIMH — MApa3UT» U «XO35IUH —
MUKpoOHOM». ['eHeTHueckue acrheKkThl KOHTPOJIA M HW3MEHEHHMS HaCJEICTBEHHOU
uH(GOpPMaIlMU B TOKOJICHUSIX KJIETOK U OpTaHU3MOB.

JdeMoHCcTpanuu

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

Tabnuupl u cxembl: «llepBelil 1 BTOpoii 3akoHbI Mennens», « TpeTuil 3akon MeHaens»,
«Anammsupyromee — ckpemmBaHue», «HemomHoe — mommHmMpoBanue», — «CHemuieHHOe
HacJEeJI0BaHWE MPU3HAKOB Yy Jpo3oduiibl», «l'eHeTnka mnosa», «KapuoTunm uenoBekay,
«Kapuotun  npozoduinsr»y, «Kapuorun  OTHIBEDY, «MHOXKECTBEHHBI  aJICIH3M,
«B3anmMoaencTBIE T€HOBY.

OOGopynoBaHue: MoOJeNIb JUIsl JEMOHCTpAallMu 3aKOHOB €AMHOOOpa3usi TUOPHUIOB
IIEPBOr0 TIOKOJICHWSI M PACIICIUICHHs TPU3HAKOB, MOJEIb JUIsl JIEMOHCTPALMM 3aKOHA
HE3aBUCUMOIO HACIEAOBAaHUs IPU3HAKOB, MOJEIb Ui JACMOHCTpPAlUU CLEIUICHHOIO
HaCJIeJOBaHMsI PU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIripenapat: «/Ipozodpunay.

IIpakTnyeckas padora «l3yueHue pe3yabTaTOB MOHOTMOPUIHOIO CKPELIUBAHUS Y
JPO30(UITBI.

IIpakTuyeckas padora «JI3ydyeHuwe pe3ysibTaToOB IUTMOPUIIHOTO CKPEIIMBAHUS Yy
TIPO30(DHITBI.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3auMogeiicTBue reHotuna u cpenbl npu popmupoBanuu peHorurna. MI3MEHUYMBOCTH
Mpu3HakoB. KadecTBEHHbIE W  KOJIMYECTBEHHBIE MpPU3HAKH. BHIBl H3MEHYMBOCTH:
HEHACJIEICTBEHHAs U HACJIEICTBEHHAS.

MoaudukanonHas U3MeHYUBOCTh. Poib cpenbl B hopmupoBannu MoaupuKanoHHOMN
n3MeHuUMBOCTH. Hopma peakumu rnpusHaka. BapuanvoHHBIM psAx U BapUallMOHHAs KpUBas
(B. Uoranucen). ColicTBa MOAU(UKAITMOHHON U3MEHYUBOCTH.

['eHoTunuyeckass M3MEHUYMBOCTh. CBOWCTBA TE€HOTUIMYECKOW HW3MEHYMBOCTH. Bubl
TeHOTUITMYECKOW N3MEHYMBOCTH: KOMOWMHATHBHAS, MyTAaIIHOHHAS.

KomOnHaTuBHast N”3MEHUYNBOCTh. Meii03 1 TI0JIOBOH IIPOIiecc — OCHOBAa KOMOMHATHUBHOM
U3MEHYUBOCTU. Ponb KOMOMHATHBHONM HW3MEHYMBOCTH B CO3JAaHUHM T'E€HETHYECKOTO
pazHoo0Opa3us B pejiesax OqHOro BUAA.

MyTanroHHasT W3MEHYMBOCTh. Buapl MyTanuii: T€HHbIE, XPOMOCOMHbBIE, T€HOMHBIE.
CrnoHTaHHblE U WHIYUUMPOBAaHHbIE MyTalMd. SlepHbIE U IUTOIUIA3MATHYECKHE MYTAIUH.
ComaTtnueckue W nojioBble MyTauuu. [I[puunHbl BOSHUKHOBEHUSI MyTaliuid. MyTareHbl U UX
BIIMSIHUE HAa  OpPraHU3Mbl. 3aKOHOMEPHOCTHM  MYTAlMOHHOIO  Mpouecca.  3aKOoH



FOMOJIOTHYECKUX PSAJ0B B HacliencrBeHHor uaMeHunBocTu (H.M. BaBuno). BuesngepHas
M3MEHYMBOCTb U HACJIEACTBEHHOCTb.

Onuecenemurxa u MUEHOMUKA, PONb INUSEHEMUUECKUX (DaKmopos 8 HACIe008aAHUU U
UBMEHYUBOCTNU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpauumn

IToptpetsr: I'. ne ®pus, B. UMoranucen, H. 1. BaBuios.

Tabmuupbr 1 cxembl: «Buabsl uzmeHunBoCcTH», «MoOaupUKaIIMOHHAS WU3MEHUHUBOCTHY,
«KomOuHaTHBHAsT HM3MEHUYMBOCTB», «Meho3», «OmnogorBopeHue», «l eHeTuueckue
3a00seBaHus YeIoBeKay, «BUIbl MyTaluiiy.

ObopynoBaHue: *HUBbIe U repOapHbIe 3K3EMIULSIPHl KOMHATHBIX PACTEHHM, PUCYHKHU
(oTorpadum) )KUBOTHBIX C PA3TUIHBIMUA BHIAMH U3MEHYMBOCTH.

JlaGopaTtopnasi paGora «lccinenoBaHue 3aKOHOMEPHOCTEH MOIU(DUKAIIMOHHON
n3MeHYuBOCTU. [locTpoeHne BapUallMOHHOTO psiia U BApUALIMOHHON KPUBOID.

IIpakTuyeckas padora «Mytauun y 1po30(uisl (Ha TOTOBBIX MUKpPOIIpENapaTax).

Tema 14. I'eneTuka yesi0BeKka

Kapuorun venoseka. MexnyHapoaHasi IMporpaMma HCCIEIOBAHHUS I'€HOMa YeJIOBEKa.

MGTOI[I)I N3y4CHUA I'CHCTHUKHU 4CJIOBCKA: I‘GHG&J’IOI‘H‘IGCKH?I, 6HH3H€HOBLIﬁ,
I.[PITOFGHGTH‘-IGCKPIﬁ, HOHYHHHHOHHO-CT&THCTHHCCKHﬁ, MOJ'IGKYJ'I}IpHO-FCHGTquCKHﬁ.
COBpeMeHHOe OIIpCACIICHUC T'CHOTHIIA. ITIOJTHOI'CHOMHOC€ CCKBCHHUPOBAHUC,

T€HOTUIIMPOBaHUE, B TOM uucie ¢ nmomoiipio [1I[P-ananuza. HacneacTBeHHbie 3a001€BaHMs
yesioBeKka. ['eHHble M XpPOMOCOMHBIE O0JIe3HH UelioBeKa. bojie3HM ¢ HacieCTBEHHOMN
MPEAPACIIOIOKEHHOCThIO. 3HAUEHUE MEIUIIMHCKOW T€HETUKH B MPEIOTBPALLICHUH U JICUEHUH
FeHEeTUYEeCKUX  3a00JieBaHMI  4ejoBeKa. MeAuKO-TeHeTUYECKOe KOHCYJIbTHPOBAHUE.
CtBON0OBBIE KJIETKH. [[OHATHE «T€HETUUECKOTO TPy3a». ITUUECKUE aCIEKThI NCCIEAOBAHUM B
00J1acTh pelaKTUPOBaHUsI FTEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue GaxToOpbl MOBHIIIICHHOW YyBCTBUTEIBHOCTH YENIOBEKA K (PU3HUUECKOMY H
XMMHUYECKOMY 3arpsA3HEHUIO OKpYXaroueh cpeabl. ['eHeTnueckas mpeapacrioiokEeHHOCTh
YEJIOBEKA K MAaTOJOTUSIM.

JlemoHCcTpanumn

Tabmuiet u cxembl: «Kapuotun yenoBekay, «MeToAbl U3yUECHHS] TEHETUKU YEJIOBEKAY,
«I"enernyeckue 3a001€BaHUS YEIOBEKAY.

IpakTnueckas padora «CocTaBieHUE U aHAIN3 POJOCIOBHOW.

Tema 15. Cesnrekuusi OpraHusmMoB

JloMecTukanuyst U ceneKkuus. 3apokICHUE CEIICKIIMU U JToMecTukanuu. Yuenue H. W.
BaBunoBa o lleHTpax mpoOMCXOXACHUS M MHOTOOOpasusi KyJbTYpHBIX pacTeHuil. Pomb
CEJIEKIIMU B CO3JaHUU COPTOB PACTEHUN M MOPOJ KUBOTHBIX. COpT, MOpoJa, MTaMM. 3aKOH
TOMOJIOTHYECKHUX PSAAOB B HAclIeACTBEHHOW m3MeHunBocTh H. M. BaBuiosa, ero 3HaueHue
JUTSI CEJIEKIIMOHHOM paOOTHI.

Meroabl  cenekUMOHHOM  paboThl.  MICKycCTBEHHBIM  OTOOp:  MacCoOBbII U
WHJUBUyaJIbHBIA. DTanmbl KOMOWHAIIMOHHOW cenekiuu. VcmbiTanue Npou3BOAUTENEH IO
noToMCTBY. OTOOp MO TE€HOTHUITY C MOMOIIBIO OIEHKHA (PEHOTHUIIAa MOTOMCTBA U OTOOpP TIO
reHOTUIy ¢ nomoniesto ananuza JHK.



HckyccTBeHHBII MyTareHe3 Kak METOJ| CEJICKIIMOHHOW paboThl. PamuannoHHBIN ©
XUMUYECKU MyTareHe3 KaK HWCTOYHHK MYTAlluid Yy KyJIbTYPHBIX (OpPM OpTraHU3MOB.
Hcnonb3oBaHne TEHOMHOIO PEAAKTUPOBAHMS M METOAoB pekoMmOuHaHTHhIX JIHK s
MOJIYYEHHUS HCXOJHOTO MaTepHalia Jjisl CEJIEKINU.

[lomyuenne mnonurionaoB. BHyTpuBuaoBas rubpuauzanus. bBIM3kopoacTBEHHOE
CKpeuMBaHvue, wWiu HHOpuAMHT. HepoACTBEHHOE CKpellMBaHWE, WM AayTOPHJIHHT.
I'etepo3suc u ero mnpuuuHbl. Mcmosib3oBaHHWe TreTepo3uca B cenekuuu. OtnanéHHas
rubpuauzanus. [Ipeononenne 6ecrioguss MeKBUIOBBIX THOPUAOB. JIOCTHKEHUST CENIEKIIUU
PACTEHHI U )KUBOTHBIX. «3€/1EHAs peGONIOYUY.

CoxpaHeHHe U U3yYEHUE T€HETHUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUU M UX AUKUX
poauyer s CO3JlaHHsS HOBBIX COPTOB M THOPUIIOB CEIBCKOXO3SWCTBEHHBIX KYJBTYP.
H3yuenue, coxpanenue u ynpasienue 2eHemuyecKUMU pecypcamu celbCKOX03AUCMEEHHbIX U
NPOMBLCIIOBLIX HCUBOMHBIX 8 YENAX VIYUULeHUS CYUIeCmBYIOWUX U CO30aHUsl HOBbIX NOPOO,
JUHUL U KPOCCOB, 6 MOM 4YUCAe C HPUMEHEHUEM COBPEMEHHbIX Memo008 HAYYHbIX
uccneoo8anull, nepedosulx uoeti U nepCneKmueHbIX MexHoI02UlL.

JlemoHCcTpauumn

[Toptpetsi: H. U. BaBunos, U. B. Muuypumn, I'. JI. Kapneuenko, I1. I1. JIykbsineHko, b.
JI. Actaypos, H. Bopinoyr, JI. K. benses.

Tabmuupr u cxembl: «LIeHTpbl NPOUCXOXKACHUS M MHOTrooOpasusi KyJIbTYpPHBIX
pacTteHuin», «3aKOH TOMOJIOTHYECKUX PSAJOB B HACIEACTBEHHOW U3MEHYMBOCTH», «MeTombl
cenekumny, «Otnanéunas rudpuanzanus», «Myrarenes».

Jlaboparopnasi padora «/3ydyeHue COpPTOB KyJIbTYPHBIX pAacCTEHUH U IOPOJ
JOMAIIHUX KUBOTHBIX).

JlabopaTopHas padora «/3yueHrne METON0B CEIIEKIINU PACTCHUIN.

IIpakTnuyeckas padora «lIpuBnBka pacTeHu.

IkcKypenst «OCHOBHBIE METO/IBI U IOCTHXKEHUS CEJICKIIMU PACTeHUN M )KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAHIIMIO, INIEMEHHYIO ()epMy, COPTOUCIIBITATENbHBIN YUaCTOK, B TEINIMYHOE
X035IUCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rust U CHHTeTHYECKAs1 OMOJIOT U

OOBEKThI, UCMOJIb3yEMbIE B OMOTEXHOJIOTMH, — KIJIETOYHBIE M TKAHEBBIE KYJBTYpHI,
MHUKpPOOPTraHU3MbI, HUX XapakTepucTuka. TpaaunnoHHass OMOTEXHOJOTHS: XJeOOoNedeHue,
MOJIyYEHUE KHUCIOMOJIOUHBIX MPOAYKTOB, BHUHOAENUE. MUKPOOMOIOTUYECKUN CHUHTE3.
OOBeKThl MHKpOOMONIOTHYecKuX TexHosoruil. I[lpom3BoacTBo Oenka, aMHUHOKHCIOT H
BUTAMHUHOB.

Co3aHne TEXHOJIOTM W WHCTPYMEHTOB LEJECHANPABICHHOIO HM3MEHEHHA W
KOHCTPYMPOBAaHHsI T'€HOMOB C LEIbIO IIOJYyYEHUs OPraHu3MOB M HMX KOMIIOHEHTOB,
COJIeprKalINX HE BCTPEUArOIUecs B MPUPOIe OMOCHHTETHUECKHE MTyTH.

Knerounas nHxeHnepus. MeToasl KyJbTypbl KJIETOK U TKaHEW PACTEHHUM W )KMBOTHBIX.
Kpuobanku. Comatnueckasi ruOpun3aius 1 coMaTuyeckuii smopuorenes. Mcnonb3zoBanue
ranjoOuZIOB B CEJIEKLMU pacTeHul. [lonyuenue mMoHOKIOHANbHbIX anmumei. Mcnoav3oseanue
MOHOKJIOHANbHBIX U NOMUKIOHATbHBIX — anmumen 6  Meduyune. VIcKyccTBeHHOE
OIUIOJOTBOPEHUE. PEKOHCTpYyKIMs SWLEKIETOK W KIOHHPOBAHUE >KUBOTHBIX. Merton



TPaHCIUIAaHTAUU SAEp KIETOK. lexnomozuu  0300po6aeHusl,  KYIbmMUuGUpPOGanus U
MUKDPOKIOHATLHO20 PASMHOICEHUS CENIbCKOXO3AUCTNEEHHBIX KYAbIMYD.

XpoMocOoMHass M Te€HHas HHXeHepus. VICKyCCTBEHHBIM CHUHTE3 T€Ha U
koHcTpyupoBanue pexkomouHanTHeix JHK. Cozdanue mpanceennvix opeanuzmos.
JlocTHKE€HHS W TEpPCHEKTUBBI XPOMOCOMHOW W TEHHOW HWHXKEHEPHH. ODKOJOTMYECKHE U
TUYECKHE MPOOIEMBI FTEHHON HHKEHEPUHU.

MenunuHckue OuotrexHojoruu. IloctreHomHas 1mudpoBas wmeauiuHa. [ILP-
JIUMarHocTuka. MeTtaboJOMHBIN aHaIN3, TeHOIEHTPUUECKUN aHallu3 MPOTEeOMa YeJIOBeKa JIJIst
OLIEHKH COCTOSIHUSI €0 3J0pOBbs. VCronb30BaHME CTBOJIOBBIX KIIETOK. TapreTHass Tepanus
paka. 3D-OmoumkeHepusi sl pa3pabOTKM (PyHIAMEHTAIbHBIX OCHOB MEIUITUHCKHUX
TEXHOJIOTHI, CO3JaHUsl KOMIUIEKCHBIX TKAaHEH COYETAHHEM TEXHOJOTHA TPEXMEPHOTO
OouonpuHTUHTa U ckadPoIANHTa TS pelIeHus 3a/1a4 NepCOHATU3UPOBAHHON MEIUIIUHBI.

Co3naHue BEKTOPHBIX BaKIMH C IEIbI0 O00ecreyeHus: KOMOMHUPOBAHHON 3alllUThI OT
Bo3Oyauteneidi OPBU, ycTaHOBieHHE MOJNEKYJIAPHBIX MEXaHU3MOB (YHKIMOHUPOBAHUS
PHK-conepxamux BUPYCOB, BBI3BIBAIOIIMX OCO0O OIACHbIE 3a00JIEBAHMS YEJIOBEKAa U
KUBOTHBIX.

JdemoHcTpanuu

Tabmumpst u  cxembl: «Vcnonap3oBaHME MHUKPOOPTaHM3MOB B IPOMBIILJIEHHOM
MIPOU3BOACTBEY, «KieTouHas nHKeHepus», «I eHHass HHXKEHEPUs».

JlaGopaTopHas padora «/3yueHre 00beKTOB OMOTEXHOJIOTUI.

IIpakTHyeckas padora «llorydeHre MOJIOYHOKUCIBIX IPOTYKTOBY.

IKcKypeus «bHOTEXHOIOTUS — BaKHEWIIAsl TPOU3BOAUTENIbHASL CHIIA COBPEMEHHOCTH
(Ha GMOTEXHOJIOTHYECKOE TPOU3BOJICTBO)».

11 KUIACC

Tema 1. 3apo:xaeHue U pa3BuTHE IBOJTIOIHMOHHBIX NMPEACTABJIECHUI B 0M0JI0THH

OBomonnonHas teopus Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHHS JapBUHU3MA.
Kuznb u HayuyHas aesrenbHOCTh Y. JlapBrHa.

JIBwkyiue cuiabl dBoonuu BuAoB mo Y. JlapBuHy (BBICOKass WHTEHCUBHOCTh
Pa3MHOXEHHUSI OPraHU3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, OOph0a 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN OTOOD).

Odopmnenne cuntetndyeckort teopun »sBomtonuu (CTD). HeittpanbHas Teopus
sBomoIMu. COBpeMEHHasi BOJIIOIIMOHHAS OMOJOrusl. 3HAYEHHE JBOJIIOIMOHHON TEOpUU B
(hopMUpPOBAHUM €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdemoHcTpanuu

[Toptpetsi: Apucrorens, K. Jlunnei, K. b. Jlamapk, 3. K. Cent-Unep, XK. Kiobe, Y.
Hapsun, C. C. YerBepukos, . U. llImansraysen, [Ix. Xonneiin, [. K. benses.

Tabnuupl u cxemsl: «CucremMa xuoi ipupoAs! (o K. JIunuero)», «JlecTHUIA KUBBIX
cymectB (mo Jlamapky)», «Mexanuzm (HOpMUpPOBaHUSI MPUCTIOCOOTIEHUN y pacTeHU u
KUBOTHBIX (1m0 Jlamapky)», «Kapta-cxema wmapuipyra mnyremectBus Y. JlapBuHay,
«Haxonxku Y. JlapBuna», «®opMmbl O00prOBI 3a cymiectBoBaHue», «llopomasr TomyGei»,



«MHuoroo0pasue KyabTypHbIX (popM KamycThl», «Ilopoapl JOMANTHUX KUBOTHBIX», «CxeMa
oOpa3oBanust HOBBIX BuAOB (mo Y. [lapBuny)», «CxeMa COOTHOIIEHHUS IBHXKYIIUX CHII
ABOJIOLUNY, «OCHOBHBIE MOJIOKEHUS CHHTETUYECKOW TEOPUU IBOTIOLII).

Tema 2. MUKPOIBOJIIONNS U €€ Pe3yJIbTaThI

[Tonynsauust KaKk 3JIeMEHTapHas eauHuUa 3BooUMUA. COBpEMEHHBIE METOABl OLEHKH
TeHETUYECKOTO pa3HO00pa3usi U CTPYKTYPHI MOMyJsAuil. MI3MeHeHue reHoQpoH/1a MOoMyIsauu
KaK 3JIEMEHTapHOE IBOJIFOLIIMOHHOE SIBJIEHWE. 3aKOH F€HEeTHYecKoro paBHoBecus Jx. Xapau,
B. BaiinGepra.

DOneMeHTapHble (akTOpbl (ABMKYIIUE CUJIBI) SBOJIOUUUA. MyTaIllMOHHBIA MpoIlecc.
Kom6unatuBHast uamMeH4nBoCTh. [[peiid reHoB — ciyuaiiHple HEHANpPaBICHHBIC U3MEHEHUS
4acTOT ajuteniel B momyssimusx. DPheKkT ocHoBaTes. Dghgexkm OymvlLIOUH020 2OPABIUIKA.
CHudiCeHUe 2eHemuyecko20 pasHooopasus: npuyuHvl u cieocmeus. Ilposenenue s¢hghexma
Opeticha 2enos 6 Oonbwux u manvlx nonyaayusx. Murparuu. M30masums TOMyJIsSInii:
reorpaduueckas (mpocTpaHCTBEHHAs1), OMoJIOru4ecKast (pernpoayKTUBHAs).

EcrtecTBeHHBIN 0TOOp — HampaBisAIOMMKA (pakTop 3BoOLMH. DOPMBI €CTECTBEHHOTO
oTOOpa: ABMKYIIUN, CTAOMIN3UPYIOIINMA, pa3pblBatOIMi (Iu3pynTUBHBIN). [lom0BO#T 0TOOD.
BO3HMKHOBEHHE 1 HBOJIFOLUS COLMAIIBHOIO MTOBECHUS KUBOTHBIX.

[IprcnocoO0aeHHOCT OPraHU3MOB Kak pPe3yJbTaT MUKPO3BOJIIOLUHU. BO3HMKHOBEHHE
MpUCHIOCOONIEHN y  opranu3MoB. ApomMopdo3sl W uauoagantauuu. llpumepsl
MIPUCIIOCOOJIEHUI Y OpPraHu3MOB: MOP(OJIOrHYecKue, (PU3NOJOTHIECKHE, OMOXUMHUYECKHE,
noBeseHyeckue. OTHOCUTENBHOCTD MPUCIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kpurepuu u ctpykrypa. BugoobpazoBanue Kak pe3ysbTaT MUKPOIBOJIIOLHH.
W3omsiust — xinroueBoi ¢daktop BuAooOpazoBaHus. IlyTu u cmocoObl BHI000pa30BaHUS:
ajuionarpuyeckoe (reorpaduueckoe), CUMIATPUUECKOE (PKOJIOTUYECKOE), «MTHOBEHHOE)
(mosurmuionau3anus, ruopuan3anus). JmuTeasHOCTb SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanusmbl (HOpMHUPOBAHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponp sBOMOIMOHHON Ounosiornd B pa3paboOTKEe HAyYHBIX METOJIOB COXpPaHEHUs
OnopazHoo0Opasusi. MUKpOIBOMIONUS M KO3BOIIOLUS Mapa3uTOB U UX X0351€B. MeXaHU3MBbI
(dhopMupoBaHUs YCTOWUHUBOCTH K aHTUOUOTHKAM U CIIOCOOBI OOPHOBI ¢ HEM.

JlemoHCcTpanumn

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

Tabmuubr u cxembl: «MyTallMOHHAsE W3MEHUMBOCTHY», «llomymnsnuoHHas CTpyKTypa
BUaa», «Cxema mposBieHus: 3akoHa Xapau—BaiinOepray, «JIBHXKyIIue CUIIBI 3BOJIIOIUN,
«IKoJoruyeckas M30JA1Us MOMyJsUuid ceBaHCcKou Qopenn», «I'eorpaduyeckas 30U
JUCTBCHHUIIBI CHUOMPCKOW W JIMCTBEHHUIBI Jaypckoit», «llomynsiuoHHbIE BOIHBI
YHCJIEHHOCTU XMIIHUKOB U XepTB», «Cxema NEHCTBUS €CTECTBEHHOTO 0TOopay, «Dopmbl
O00prOBI 3a cymiecTBoBaHUE», «HIyCTpuambHBIM MenaHu3M», <«OKUBbIE HMCKOMaeMbIey,
«ITokpoBHUTENLCTBEHHAS] OKpacKa KMBOTHBIX», «[Ipeaymnpexnaronias okpacka >KMBOTHBIXY,
«PHU3UOJIOTUYECKHUE aJlanTanum,, «IIpucnocoOaeHHOCTh OPraHu3MOB 151 eé
OTHOCHUTENBHOCTBY, «Kputepuu Buna», « Buasi-nBoitHukn», « CTpykTypa BUIa B IPUPOIE»,
«CmocoOb1  BuzmooOpaszoBanusi», «l'eorpaduueckoe BumooOpazoBaHue TpEX BUIOB



JaHBIIICH», « IKOJOTHUYECKOE BUA000pa30BaHre BUAOB CUHUL, «llomumionasl pacTeHui,
«KamycTHo-peneunbiii THOPHITY.

O6opynoBanue: repOapuu pacTeHUM, KOIEKIMU HACEKOMBIX, Uy4esia NTHUI] U 3Bepel ¢
IpUMEPAMH Pa3IUYHBIX MPUCIIOCOOJICHUH, yyUyesa MTHIl U 3Bepell pa3HbIX BUAOB, repOapuu
pacTeHnii OJIM3KUX BUIOB, 00pa30BaBIINXCS PA3IMYHBIMH CIIOCOOAMHU.

JlabopaTropHasi pa6ora «BrIsBlIeHHE N3MEHYMBOCTH Y 0COOEH OTHOTO BUA.

Jlaboparopnass padora «lIpucnocoOseHuss OpPraHu3MOB U WX OTHOCUTEJIbHAs
11E1€CO00Pa3HOCTDY.

JlaboparopHnasi pa6ora «CpaBHEHHE BUIOB 10 MOP(OIOTUYECKOMY KPUTEPUION.

Tema 3. Makpo3BoIOLMS U €€ pe3yJabTaThbl

Mertoapl u3yyeHHs MaKpodBOMOUMH. llameoHTosormdyeckne MeEToAbl H3Yy4EeHUS
sBomonuu. [lepexoansie Gopmbl U GUITOTEHETUYECKHE PSIbI OPTaHU3MOB.

buoreorpaduueckue metonbl uzydeHus sBojionuu. CpaBHeHue ¢Giaopsl U (payHBbI
MaTEepUKOB U OCTPOBOB. buoreorpaduueckue o6aactu 3emiau. BUnbi-sHAEMUKU U PEIUKTHI.

OMOpHOJIOTHYECKME W CPaBHUTEIbHO-MOP(QOJIOTMYECKUE  METOABbl  HM3yYEHHUS
ABOJIONMH. | eHETHYECKHE MEXAHU3MBI SBOJIIOLIMN OHTOT€HE3a U MOSIBJIEHUS 3BOJIOLUOHHBIX
HOBILIECTB. | 'OMOJIOTUYHBIE U aHAJIOTHYHbIE OpPTraHbl. PyuMeHTapHbIe OpraHbl U aTaBU3MBbI.
MonekynspHO-TeHETUUECKHE, OWOXMMUYECKUE W MATEMaTU4YECKHE METOJbl HU3y4YeHUs
sBOMIOLMU. ["'oMosiornuHbie reHbl. COBpEMEHHBIE METObl MOCTPOEHUSI (PUIOTEHETUYECKUX
NEPEBHEB.

XPOMOCOMHBIE MYTallUH U 3BOJOLUS TEHOMOB.

O6mume 3akoHOMepHOCTH (mpaBuiia) HBoMOUUU. [lpunyun cmeHvl  QDyHKYUI.
HeoOpaTtumocTs 3Bostonuu. AnantuBHas paguaius. HepaBHOMEpHOCT TEMIIOB 3BOIIOLUH.

JlemoHCcTpanumn

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mrosuiep, 3. ['ekkenb.

Tabmuubr u  cxembl: «®DUIOTEHETUYECKUN PpANl  JIOMIAIW», «APXEONTEPUKCH,
«3Bepo3yOrie smepb», «Creronedanb», «PuHnoduthy, «CeMEHHBIC MarOPOTHUKN,
«buoreorpaduueckue 30Hbl 3emiun», «Jlpeid kKoHTUHEHTOB», «Penuktbl», «HaudanbHbie
CTaAuM SMOPUOHAIBLHOTO pPAa3BUTUS TO3BOHOYHBIX KUBOTHBIX», «l'OMOJIOTMYHBIE H
aHAJIOTMYHbIE OpraHbDy, «PyIUMEHTB, «ATaBU3MbDY, «XPOMOCOMHbBIE HAOOPHI YEJIOBEKA U
muMnan3e», «I aBHble HanpaBIeHUs 3BOITIOLUNY, «OO0II1Ee 3aKOHOMEPHOCTH 3BOTIOLIUI.

O6opynoBaHue: KOJJIEKLIHUU, repOapuu, MYJISKH HCKOMAEMbIX OCTaTKOB OPraHU3MOB,
MYJISKA TOMOJIOTHYHBIX, aHAJTOTUYHBIX, PYAUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKIIUU
HAaCEKOMBIX.

Tema 4. Ilpoucxoxaenne u pa3BuTHe *KU3HN Ha 3emJie

HayuHble rumoTe3bl MPOUCXOXKACHUS KU3HU Ha 3emiie. AOHMOreHe3 M MaHCHEPMUS.
JIoHay4YHBIE MPEACTABICHUS O 3apOXKICHUU XKU3HM (KpealnoHU3M). [ 'umores3a nmocTostHHOro
caMo3apOoXKIeHUs XU3HU U €€ omnpoBepkeHue onbvitamu @. Penm, JI. Cnamnannanum, JI.
[Tactepa. [IpoucxoxaeHue KU3HU U aCTPOOHUOIOTHSI.

OcHOBHBIE H3Tambl HEOPraHuueckod HBomonuu. IlnanerapHas (reojoruyeckas)
HBOJIIOLIMA. XUMHUYECKass 3BOJIONUS. AOWOTEHHBI CHHTE3 OpPraHMYECKHUX BEILECTB U3
Heopranndeckux. OnbiT C. Musiepa u I'. FOpu. O6pa3oBaHue nMoauMepoB U3 MOHOMEPOB.



KoanepBarnas runoreza A. W. Onapuna, runoresza nepsuuHoro Oynsona Jlx. XonneiiHa,
reHeTndeckas rumnore3a . Ménmnepa. Pubosumer (T. Yek) m rumore3a «mupa PHK» V.
['un6epra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKJIETKHU.

Uctopusa 3emumn u meroasl €€ wu3ydyeHusa. lIckomaemble OpPraHUYECKHE OCTATKH.
I'eoxpononoruss u €€ Meroasl. OTHOcUTENbHAsT W a0OCOJIIOTHAs T'€OXPOHOJIOTHS.
I'eoxpoHoIOrnYeCcKas mKaja: 30Hbl, dPbl, IIEPUOJIBI, SIIOXU.

HauanbHble 3Tanbl Oprannveckoi 3BOONMH. [10sBIIEHHE U 3BOMIOLNS IEPBBIX KIETOK.
Oomonus MeTabonu3Ma. Bo3HUKHOBEHUE MEpBhIX IKOCUCTEM. COBpEMEHHbIE MUKPOOHBIE
OMOIIEHKM Kak aHallor mepBbiXx Ha 3emuie coodmiectB. CtpoMaronuthbl. [IpokapuoTsl u
DYKapHUOTHI.

[Tpoucxoxaenre r3ykapuoT (cUMOHOreHe3). DBOJIIOIMOHHOE MPOUCXO0KICHHE BUPYCOB.
[IpoucxoxieHEe MHOTOKIETOYHBIX OpraHW3MOB. BO3HMKHOBEHHME OCHOBHBIX TpyHI
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMH BBICHIMX pacTeHHil. OCHOBHBIE apoMOpP(O3bl PACTEHHUIA.
Brixon pacrenuit Ha cymry. [losiBaeHue CIOpPOBBIX pacTEHUM M 3aBOEBAHME UMHU CYIIH.
Cemennbie pacTtenus. [IporcxoxkIeHne NIBETKOBBIX PACTEHHM.

OcCHOBHBIE 3Tallbl BOJIOIUH KUBOTHOrO Mupa. OCHOBHbIE apoOMOP(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX THUIOB. IlepBbie
XOpAOBBIE )KUBOTHBIE. JKU3Hb B BOJIE. DBOJIIOLMS MO3BOHOYHBIX. [Iporcxoxaenue ampuomii
u pentunuit. [Ipoucxoxaenne miaekonuTaronmx 1 ntull. [IpuHuun kiaroueBoro apomopdosa.
OcBoeHne OECI03BOHOUYHBIMH U TO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3Butre xu3HM Ha 3emile IO 3paM M NEPUOJAM: apXeil, MpOTEpO30M, Maneo30i,
Me3030H, KaiiHOo30i. OOmias XapakTepUCTHKAa KiIMMaTra M TIe0JIOTUYECKUX IPOLECCOB.
[losiBneHne M pacuBeT XapaKTEPHBIX OPraHM3MOB. YTIJIEOOpa3oBaHUE: €ro YCJIOBHUS H
BJIMSIHUE Ha Ta30BbIil cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPaHUs — 3KOJOTHYECKHE KPU3UCHI Mpouioro. [IpuyuuHsel u ciencTBus
MaccoBbIX BbIMHUpaHUW. (COBpPEMEHHBINH DKOJIOTHYECKUN KPU3HUC, €ro OCOOCHHOCTH.
[IpobGnema coxpaHeHus: 6nopazHoo0Opasus Ha 3eMIie.

CoBpeMeHHas cucreMa opraHudyeckoro wmupa. [lpuHuumnel  knaccudpukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsl: @. Peau, JI. Cnannanuanu, JI. Ilactep, 1. . Meunukos, A. . OnapuH,
Jx. Xonpenn, I'. Ménnep, C. Munnep, I'. IOpnu.

Tabmuier u cxembl: «Cxema ombiTa ®. Pemu», «Cxema onbita JI. Ilactepa mo
M3YUYCHHIO caMo3apoxkaeHus xu3Hm», «Cxema ombita C. Mumnepa, I'. FOpu», «Itamnbl
HEOPraHUYECKOW 3BOMIOLMN», «l'eoxpoHonornueckas mkana», «HayanpHble dTamnsl
OpraHuyeckoil sBomonun», «Cxema oOpa3oBaHHUs JYyKapuoT MyTEM CHUMOHUOTEHE3ay,
«Cucrema xuBOoW mpupoasl», «CTpoeHue BUpyca», «ApoMopdo3bl paCTCHUIN,
«Puanopute», «OIHOKIETOYHBIE BOJOPOCIH», «MHOTOKIETOYHBIE BOAOPOCINY, «MXn»,
«ITanopotHrkuy», «l'onocemeHHble pacteHus», «OpraHbl IBETKOBBIX pacTeHuil», «Cxema
pa3BUTHS  KUBOTHOTO  MHpa»,  «Apomopdo3sl  KuUBOTHBIX»,  «IIpocTteitmmey,
«Kumeunononoctueie», «Ilnockue uepBu», «UineHucronorue», «PeiOb», «3€MHOBOJAHbBIEY,



«IIpecmbikaromuecs», «lItunpy», «Muekonuratommue», «Pa3BUTHE XU3HU B apXEUCKOU
ape», «Pa3BuTue KU3HU B IPOTEPO3OUCKOMN 3pe», «Pa3BUTHE )KU3HU B MAJIEO30MCKOU dpey,
«Pa3BuTHE KHM3HU B ME3030MCKOU 3pe», «Pa3BUTHE KU3HU B KAWHO30WCKOU 3pey,
«CoBpeMeHHas cucTeMa OpraHuYECKOTO MUPay.

O6opynoBanue: TepOapuul PaCTEHUN Pa3IUYHBIX OTIEIOB, KOJUICKIIMH HACEKOMBIX,
BJIAKHBIE TIpENapaThl )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIIUHA UTJIOKOXHUX, CKEJIEThI
MIO3BOHOYHBIX JKMBOTHBIX, Yy4yella ITHULl U 3BEPEU, KOJUICKIIMM OKAMEHEIOCTEM, MOJE3HBIX
UCKOIAEMBIX, MYJISKA OPTAHUYECKUX OCTATKOB OPraHU3MOB.

Bupryansnas jgadoparopHas padora «MonenupoBanre onbiToB Muimepa—tOpu no
M3YYEHUIO0 a0MOT€HHOI'0 CUHTE3a OPTraHMYECKUX COETMHEHUI B IEPBUYHON aTMOC(EPEN.

JlaboparopHasi pabdora «l3yueHne W ONMCaHUWE HCKOMAEMBIX OCTAaTKOB JIPEBHUX
OpraHU3MOB).

IpakTnueckasi padora «M3yueHne OCOOCHHOCTEH CTPOEHHMS PACTCHHM pa3HBIX
OTJZIEIJIOB).

IpakTnueckass padora «/3ydeHue OCOOCHHOCTEH CTPOCHUS TMO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4eji0BeKa — AaHTPOINOIeHe3

Paznensl 1 3anaun anTponosoruu. MeToasl aHTPOIOJIOTUH.

CraHoBieHNE MPEACTABICHUN O NMPOUCXOKICHUHN YeJIOBEKA. Penrnos3nsie BO33peHus.
CoBpeMEHHBIE HAYYHBIE TEOPHUU.

CxoncTBo 4esmoBeKa € JKMBOTHBIMU. (CHCTEMaTH4YecKOe IOJOKEHHE YEJIOBEKA.
CBueTENbCTBA CXOJICTBA 4YEJIOBEKAa C JKUBOTHBIMHU: CPaBHUTEIHLHO-MOP(HOIOTHYECKUE,
AMOpHoIOTHYECKUE, (PU3UOTIOro-OnoxuMudeckue, nopeaeHueckue. OTauuMs YesloBeKa OT
KUBOTHBIX. [IpsAMOXOXIE€HHME W KOMIUIEKC CBSI3aHHBIX C HHUM IIpU3HaKoB. Pa3Butuhe
TOJIOBHOT'O MO3ra U BTOPOW CUTHAJIBHOW CHUCTEMBI.

HBwxkymue cuibl  (pakTopbl) aHTPOIOTEHE3a: OMOJIOTMYECKHE, COLUAbHBIE.
CooTHolIeHrne OMOTOrMYECKUX U COLUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.

OcHOBHBIE ~ CcTaAuM  aHTpororeHe3a. PaHHMe  4YenoBeKoOOpa3Hble  00E3bSHBI
(IpOKOHCYJIBI) U paHHUE TOHTUBI — OOLIME MPEKH YET0BEKOOOPa3HbIX 00€3bSH U JIOJEH.
ABCTpaJIONUTEKH — JABYHOTHE MPENKU JIroAch. UenoBeKk yMelblid, MEPBbIE U3TOTOBICHUS
opyauii Tpyaa. UenoBek MpsSMOXOISIINI M TEPBBIM BBIXOJ JIIOAEH 3a Tpeaenbl ADpukH.
YenoBek reiaenbO0eprckuii — oOIMMKA TPEIOK HEaHJEpTaTbCKOro YeJIOBEKa M YeJIOBEKa
pasymHoro. YenoBek HEaHAEPTAIbCKUMWA KaK BHUJ JIOJEH XOJOAHOTO KiauMmara. YenoBek
pPa3syMHBIM COBPEMEHHOTO THIIA, JCHUCOBCKMH YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a
npenenamu Adpuku. [TaneoreneTrka U najieoreHOMHKA.

DOBOIONUS COBPEMEHHOTO uesnoBeka. EcTecTBeHHbI 0TOOp B MOMyJSAIUAX YeJIOBEKa.
Myrtammonssiii  mportiecc ¥ noaumopdusMm. IlomynsiinoHHBIE BOJHBI, Apeid TeHOB,
Murpanus 1 «3Q@PexT ocHOBaTelNsH B MOMYJSLIUIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue packl. [lonarue o pace. bonbiue pacel: eBpornieoniHas (e€Bpasuiickas),
aBCTpaJIO-HETpOUAHAS (PKBATOpUATIbHAS), MOHTOJIOMHAS (a3uaTCKO-aMepuKaHckas). Bpems
U IIyTH pacCelICHUs 4eloBeKa no IuiaHeTre. EauMHCTBO 4enoBeuyeckux pac. Hayunas
HECOCTOATENIbHOCTh pacu3Ma. [IprcrnocoOieHHOCTh, 4eloBeKa K pa3HbIM  YCIOBHSIM



OKpy>karolen cpeabl. Bnusiaue reorpaduueckoit cpenpl u apeiida reHoB Ha MOPHOIJIOTHIO U
(buU3HONOTHIO YeTIOBeKa.

MexauciuIiMHapHble  MeToAbl B (U3MyYecKod (OMOJIOTMYECKOW) aHTPONOJIOTHUH.
OBOJIIOIMOHHAA ~ AHTPOIOJOTHS W MNAJEOAHTPOIOJIOTUA  YEJTOBEYECKUX  IMOITYJISLIHM.
buoconuanbHple  UCCIENOBaHUA NPUPOABI  4eloBeka. McciaenoBaHue  KO3BOJIOLIMHU
OMOJIOTUYECKOTO U COITMATBHOTO B YETIOBEKE.

JdeMoHCcTpanuu

[Toptpetsr: Y. dapBun, JI. JIuku, A. . Porunckui, M. M. I'epacumos.

Tabmuubr u cxembl: «MeToabl aHTPOMONOTHN», <« OJOBHOM MO3T 4YEIOBEKay,
«YemnmoBekooOpa3Hbie 00e3bsiHBIY, «CKENET YeIoBeKa U CKEJIeT IMMMIaHn3e», «PyTnuMeHTh u
aTaBU3Mbl», «JIBIDKyIIME CHUJIBI AHTPOMOTEHE3a», «IBOJIOLMOHHOE JPEBO YEIOBEKa,
«ABcTpanonutek», «YenoBek ymenbli», «YeloBek MNpAMOXOASUMN», «/IeHHCOBCKHIA
yenoBek» «Heanpepranbus»y, «KpoManboHIBDY, «lIpeakn demoBeka», «ITambl 3BOJIOLUN
YEJI0BEKay», «Packl yemoBekay.

OOGopynoBaHue: MYJSIKM OKAaMEHEJIOCTEH, NpPEeAMETOB MATEPUATIBHOU KYJIBTYPhI
MPEKOB 4esioBeKa, penpoaykuuu (dororpaduu) KapTuH C MUQOIOTHYECKUMH U
OMOJEHCKUMU CIOKETaMH TPOMCXOXKICHUSI ueoBeKka, (pororpadun HaXOJOK HMCKOIMAEMbIX
OCTaTKOB YEJOBEKa, CKEJET YEeJOBEKa, MOJIEIb 4Yeperna 4YeJIoBeKa W 4Yepena MIMMIIaH3e,
MO/IEJIb KUCTH YE€JI0BEKA M KUCTH IIMMITAH3€, MOJIEJIM TOpCca MPEAKOB YEIOBEKA.

JlaGopaTtopnasi pabGora «/3yueHue OCOOCHHOCTEH CTPOEHHUS CKeJleTa 4YeIoBeKa,
CBSI3aHHBIX C MIPSMOXO0KICHUEM.

IpakTnueckasi padora «/3yueHne 3KOJIOTMYECKUX a/IallTalluil YETOBEKAY.

Tema 6. DJxojormsi — Hayka O B3aHMOOTHOILICHUSIX OPraHU3MOB H
HAJI0PraHU3MEHHbIX CHCTEM ¢ OKPY:Kamolleil cpeaoi

3apoxxaeHue U pasBuTHe dKojoruu B Tpynax A. I'ymbGonsara, K. ®@. Pynse, H. A.
CesepuioBa, J. I'ekkensa, A. Tenciu, B. H. CykauéBa. Paznensl u 3amaun 3xoia0ruu. CBs3b
SKOJIOTHH C IPYTUMU HAyKaMH.

Mertoasl 3konoruu. [lonesbie HAOMIOAEHUSA. DKCIIEPUMEHTHI B KOJIOTUU: PUPOJIHBIE U
nabopatopHble. MojenupoBaHue B OKOJOTMH. MOHUTOPUHT OKpY’KarOIIeH Cpesbl:
JIOKAJIbHBIN, PETMOHAIBHBIN U TTI00QJTHHBIMN.

3HaYeHUEe HPKOJOTUUECKUX 3HAHUM I YeJI0BeKa. JKOJOTHUYECKOE MUPOBO33PEHUE KAK
OCHOBA CBSI3€M 4EJIOBEYECTBA C NMpUPOAON. POPMUPOBAHUE SKOJIOTMYECKOU KYJIBTYPhl U
JKOJIOTUYECKON TPaMOTHOCTH HACEJICHMUS.

JdemoHcTpanuu

[Toptpets: A. I'ymGonbar, K. @. Pynse, H. A. CeBepuios, O. I'ekkens, A. Tencnu, B.
H. Cykaués.

Tabmuibl W cxeMbl: «Pazgensl  skoyorum», «Metoael skodorum», «Cxema
MOHHUTOPHUHTA OKPYXKAIOUIEH CPEIbD».

JlabopaTopHas padora «/3yueHrne METO0B SKOJIOTUUECKUX UCCIEAOBAHUIY.

Tema 7. Opranu3msl u cpeaa 00MTAHUA

Okonornueckre GakTopel W 3aKOHOMEpHOCTH ux JeictBusa.  Kiaccudukamms
AKOJOTUYECKUX (DAKTOpOB: aOUOTHYECKHEe, OMOTHYECKHe, aHTpornoreHHsie. OOume



3aKOHOMEPHOCTH JeHCTBUs 3Kojormyeckux ¢akropoB. [IpaBuno wmuaummyma (K.
HInpenrens, FO. JInbux). TonepanTHOCT. OBPpUOMOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

Abuotnueckue (¢akroppl. CBer Kak dKojorudeckuil Qaxrtop. JlelicTBue pa3HbIX
YYaCTKOB COJIHEYHOI'O CIIEKTpa HAa OPraHU3Mbl. OKOJIOTMYECKHE TPYIIbl PACTEHUH U
KUBOTHBIX 110 OTHOIIEHUIO K cBeTy. CUTHaIbHAsA poJib cBeTa. DOTONEPHOIU3M.

TemnepaTtypa kak skonoruueckuii ¢akrtop. [leiicTBue TemmepaTypbl Ha OpPraHU3MBIL.
[IoMKHIIOTEpMHBIE W TOMOWOTEPMHBIE OPIraHM3Mbl. OBPUTEPMHBIE M CTECHOTEPMHBIC
OpraHU3MBl.

BrnaxHocTp Kak skojorudeckuil ¢pakrop. [Ipucnocobienus pacTeHU K MOAIEP/KaHUIO
BogHOro OanaHca. Kimaccudukanus pacTteHuil mo oTHOIIEHHIO K Boje. IlpucmocoOieHus
KUBOTHBIX K N3MEHEHUIO BOJHOT'O PEKUMA.

Cpenbl 00MTaHUSI OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIHAsl, IOYBEHHAs, [NyOMHHAs
[OJNIOYBEHHAs, BHYTPUOPraHU3MeHHas. PUZNKO-XUMHUYECKHE OCOOCHHOCTH Cpesl OOUTaHUs
opranu3mMoB. [Ipucnoco6ienuss OpraHu3MoB K KU3HHU B Pa3HBIX Cpeiax.

buonornueckue putmbl. BHemnune u BHyTpeHHUE pUTMBL. CyTOYHBIE WM TOJMYHBIE
putMbl. [Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUM KU3HH.

XKuznennslie popMbl opranu3moB. [lonsTue o xu3zHeHHOU Gopme. JKuzHeHHble PopMbI
pacTeHui: AepeBbs, KyCTAPHUKH, KyCTAPHUYKHA, MHOTOJIETHUE TPAaBbl, OJHOJIETHUE TPABBI.
XKuszHeHHble QOpPMBI )KMBOTHBIX: THAPOOHOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH
CTpOEHUA U 00pa3a KU3HHU.

buotnueckue ¢akroppl. Buael OHMOTHMYECKMX B3aUMOJEHCTBUI: KOHKYPEHLIMS,
XMIIHUYECTBO, cuMOM03 u ero ¢opmel. [lapazutuszm, Koomepamus, MyTyaau3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxyeOHM4ecTBO). Herpoduueckue B3aumMopaencTBus
(Tonmmueckue, dopudeckue, dhadpuueckue). 3HaUYeHHE OMOTHUYECKUX B3aUMOJCUCTBUN IS
CYILIECTBOBAHMS OPTaHU3MOB B cpejie 0OuTaHus. [[puHIIMI KOHKYPEHTHOTO UCKIIFOUEHHUS.

JdemoHcTpanuun

Tabmumsr  u cxembl:  «OKoyoruyeckue  Qaktopel», «CBETOBOM  CHEKTpY,
«IKOJOTUYECKHE TPYNIbl >KABOTHBIX IO OTHOIIEHHIO K CBETY», «TemioKpoBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE KUBOTHBIE», «DU3NOIOTMYECKUE aJaNTAllMN KUBOTHBIXY,
«Cpenpl o0OuTaHusi OpraHu3MoBy», «buonorudyeckue putMb, <«Ku3HeHHbIE (DOPMBI
pactenuii», «KuzHeHHbIe (HOPMBI KUBOTHBIX», «DKOCHCTEMA IIMPOKOJIUCTBEHHOTO JIECay,
«JxocucteMa XBOWHOro Jeca», «llemn mnutanus», «XunHuuectBo», «llapazuTuzmy,
«Konkypenuus», «CumoOnosy», «Kommencannzmy.

O6opynoBanue: repOapuul pacTeHUl W KUBOTHBIX, MPUCIIOCOOJEHHBIX K BIHUSHUIO
Pa3IUYHBIX JKOJOTUYECKHX (HaKTOpPOB, TepOapuu CBETOJMIOOMBHIX, TEHETIOOMBBIX U
TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOUBBIE, TEHEIIOOMBbIE U TEHEBBIHOCIUBBIE KOMHATHBIE
pacTeHus, repOapuu M KOJUIEKIHUU TEeIUIOIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMUYMBBIX
pacTeHul, uyydena NOTUI U 3Bepel, repbapuu pacTeHHl, OTHOCSIIUXCS K TUTpoduTaMm,
kcepoduram, Me3o(uTamM, KOMHATHbIE PACTEHHUS AAHHBIX TPYMIM, KOJJIEKIIMH >KUBOTHBIX,
oOuTalOUIMX B pa3HBIX cpenax, repOapud W KOJUIGKIUH PpAacTEHUM U KUBOTHBIX,
oOJjafalomux 4YepTaMyd MPHUCIOCOOJIEHHOCTH K CE30HHBIM W3MEHEHUSM YCIOBUN KHU3HH,



repOapuy U KOJUICKITUU PACTCHHUMN W KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (HOPM, KOJICKIIHH
KUBOTHBIX, YUYACTBYIOIINX B PA3THYHBIX OMOTHYECKUX B3aUMOCHCTBUSX.

JlaGopaTtopnasi padora «BrbIsiBlIeHHE TPUCIOCOOJCEHUM OpPraHW3MOB K BIIUSHHIO
CBETay.

Jladoparopnasi padora «BbIsiBICHHE NPHUCIOCOOJICHUN OPTaHU3MOB K BIIASHHIO
TEMIIEPATYPBD».

JlaGopaTopHasi pabora «AHATOMHUYECKHE OCOOCHHOCTH PACTCHUH M3 Pa3HBIX MECT
OOUTaHUAY.

Tema 8. Ixos10rMsi BUAOB M NOMYJISA LU

DOKOJIOTUYECKUE XAPAKTEPUCTUKU Tnomyssanuu. llomynamuss kak Ouonoruyeckas
cuctemMa. Poiib HEOTHOPOTHOCTH Cpelbl, PU3NIECKUX OApbepOB M OCOOCHHOCTEH OMOJIOTHH
BUJIOB B (DOPMUPOBAHUH ITPOCTPAHCTBEHHOU CTPYKTYPhI onysiuii. OCHOBHBIEC TTOKA3aTEH
MOMYJISIMKU: YUCICHHOCTh, IJIOTHOCTh, BO3PAacTHAsl M TOJIOBas CTPYKTYypa, POXKIAEMOCTb,
MPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIUSL.

DKOJOTUYECKask CTPYKTypa nonyJianuu. OleHKa YUCICHHOCTH NONMyJsiuuu. JluHaMuka
MONMYJSAIMU W €€ peryysaiuud. DUOTMYEeCKHMH NOTEHIMaNl MOMyJainuu. MoaenmpoBaHue
JWHAMUKU Tonyisiuuu. KpuBbIE pocTa YHCIEHHOCTH MONMYyJsilvu. KpuBbIE BBIKHBAHUSL.
Perynsiys 4uCICHHOCTH TOMYJSIUNA: poOJib (PAKTOPOB, 3aBUCIIIMX M HE 3aBHCAIIUX OT
IJIOTHOCTH. DKOJIOTHYECKUE cTpaTeruu BuoB (I- u K-ctpaterun).

[lonsitue 00 3KoJOrMYEcKoW HUIIEe BHUIA. Mecrtoobutanue. MHoromepHas MOJIENb
skonornyeckorn  HumM k.M.  XartumHcoHa. Pa3mepbl  3KOJIOTUYECKOM  HMIIU.
[TorennuanbHas U peaiIn30BaHHAS HUILIU.

Bun kak cucrema nomymnanuid. Apeanbl BUAOB. Buabl M MX KHU3HEHHBIC CTPATETHM.
ODKOJIOTHYECKHE DKBUBAJICHTHI.

3aKOHOMEPHOCTA TMOBEJICHUS W MUTPAlUi KUBOTHBIX. bBHOJIOrMYecKue HWHBA3WUU
YYKEPOJHBIX BUJIOB.

JdemoHcTpanuun
[Toptpert: k. . XaTunHCOH.
Tabmuubl ¥ CXEMBL: «JKOJOTHYECKUE  XApAKTEPUCTHKU  MOMYJSLUNY,

«IIpocTpaHcTBEHHasi CTPYKTypa MOMysiuu», «Bo3pacTHble nHpaMuabl TOMYJSLUNY,
«CKOpOCTh 3aceleHMs] IOBEPXHOCTH 3€MJIM pa3IMYHBIMM OpraHusMamMm», «Mogenb
skonornyeckor Humm Jx. M. XatunHconay.

O6opynoBanue: repdapun pacTeHUH, KOJJIEKIIUH KUBOTHBIX.

JlaGopaTopHasi padora «IIpucrnoco0yieHus: CeMsiH paCTeHUHN K PaCCEICHUIOY.

Tema 9. Jkon0rust coodmEecTB. IKOJIOrHYECKHE CHCTEMBI.

CooOmiectBa opraHnu3MoB. buoiieHos u ero ctpykrypa. CBs3U MEXIy OpraHM3MaMu B
ouoneHo3e.

Okocucrema kak OTkpbiTas cuctema (A. [x. Tencnu). DyHKUMOHANbHBIE OJIOKH
OpraHU3MOB B AKOCHUCTEME: MPOIYLIEHThI, KOHCYMEHTBI, peyleHThl. Tpoduueckre ypoBHH.
Tpoduueckne nenun u ceru. AOuotmyeckue OJ0KM HKocucteM. [louBbl W Wbl B
sKocucTreMax. KpyroBopoT BEIECTB U MOTOK SHEPTUU B SKOCUCTEME.



OcHOBHBIE TMOKa3aTeM »SKOCUCTEMBbl. buoMacca u TpOAYKIUA. IKOJIOTHYECKUE
MApaMUIbl YUCENT, OMOMACCHI U SHEPTHUH.

Junamuxka  skocucmem.  Kamacmpoguueckue — nepecmpotiku.  Daykmyayuu.
HamnpaBneHnHble 3akOHOMEpPHBIE CMEHBI COOOIECTB — CyKlleccuu. [lepBuyHbIE U BTOPUYHbIE
CYKLIECCUMM M HX NPUYUHBI. AHTpPOIOTEHHBIE BO3JEHUCTBUS Ha cykueccu. KnummakcHoe
coobiecTBo. bruopasznoobpasue u MoIHOTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOWYMBOCTU
COOOIIIECTB.

[IpupoaHbie I3KOCUCTEMBI. JKOcUcmembl 03Ep U pex. IKocucmembl MOpell U OKeaHOs.
IKocucmemvl MyHOp, J1ecos8, cmeneti, nyCmbvitb.

AHTpOIIOTEHHBIE JKOCHUCTEMBI. ATrpo3kocucTeMa. ArpoleHo3. Pazauuus Mexmy
AHTPOMOTEHHBIMU U MPUPOJHBIMU SKOCUCTEMAMH.

VYpboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. [opozackas ¢iopa u
¢dayna. Cunantponuszanus ropojckoi (ayHsl. buonorudeckoe U X03sUCTBEHHOE 3HAYCHUE
arpo3KOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMEpHOCTH  (OPMHUPOBAHUSI OCHOBHBIX B3aUMOJCHCTBHII OpPraHU3MOB B
aKkocucTeMax. Ponb kackaonozo agpghexkma u 6u0o06-30ugpuxamopos (Kiouesvix 6udos) 6
@yHKyuoHuposanuu dxocucmem. llepeHOC DHEPruu U BEHIECTB MEXKAY CMEKHBIMU
ADKOCHCTEMAMH. Y CTOWYHUBOCTh OPTraHU3MOB, TMOMYJSIUAA M DKOCUCTEM B YCIOBHUSIX
€CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3JCHCTBUM.

Mexanuzmvl  8030eticmeusi  3a2pA3HEHUll PA3HBLIX MUNO8 HA CYOOP2AHUSMEHHOM,
OP2AHUIMEHHOM, NONYIAYUOHHOM U OKOCUCMEMHOM YPOBHAX, OCHOBbL IKOJLOSUYECKO2O
HOPMUPOBAHUS AHMPONO2EHHO20 8030eticmaus. MeTo0JI0OTHsI MOHUTOPUHTAa €CTECTBEHHBIX
Y aHTPOTIIOT€HHBIX FKOCHUCTEM.

JlemoHCcTpanumn

[Toptpert: A. [Ix. Tencnn.

Tabmuupbr u cxembl: «CTpykTypa OHOIIEHO3a», «IKOCHCTEMA HIUPOKOJIMCTBEHHOIO
meca», «DKOCUCTEMa XBOMHOro Jjeca», «QOyHKIMOHAIbHBIE TPYIIBl OPraHU3MOB B
skocuctemMe», «KpyroBopoT BeliecTB B dkocucteMe», «llenmu nutanus (mactOulHasi,
JNETPUTHAS )», «DKOJIOTHUECKas MUPaMUJIa YUCeN», « IKOJOrnYecKasi mupamuaa OMomMacce,
«JKojoruyeckas nupamuga sHeprum», «O0pa3zoBanue 0onota», «llepBuuHas cykueccus»,
«BoccraHoBIiieHHE Jieca mociie noxapa», « JKOCUCTeMa 03epay, «ArpoleHo3», «KpyroBopot
BEIIIECTB U MOTOK PHEPTUU B arporieHo3e», «IIpumepsl ypooskocucTem.

O6GopynoBanue: repOapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, Yyuesia MTUI] U 3BEpel,
repOapuu KyJIbTYPHBIX M TUKOPACTYIIMX PACTEHUM, aKBApUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckas padora «l3yueHue u onvucanue ypO03IKOCUCTEMBD.

Jlaboparopnasi  padora  «l3ydyenme  paszHoOOpazusi  MEJIKUX  TTOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX.

IKcKypeust «IKCKypcHsl B TUIIMUHBIN OnoreorieHo3 (B 1yOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJI0JIbHBIN WJIM MOUMEHHBIH JIYT, 03€p0, 00JI0TO)».

IKCKypcHs «IKCKYPCHs B arpo3KOCUCTEMY (Ha TOJI€ WIIH B TEIUTMYHOE XO3SIIICTBO)».

Tema 10. buocdepa — riodanbHas 3KOCHUCTEMA



buocdepa — obmennanerapnas o6osouka 3emMi, Te CyIIECTBYET WM CyIIECTBOBaja
®u3Hb. Pa3Butue mpexacraBieHuit o Owocdepe B Tpymax . 3rocca. Yuenwme B. U.
Bepnaackoro o 6uochepe. Obmactu 6uochepsl u e€ cocran. Kuoe BeriecTBo ouocheps u
ero (pyHKIIUH.

3aKOHOMEPHOCTH  cyulecTBoBaHMsI  Ouocdepsl. OcobeHHocTH  OuOchepsl  Kak
ro0anpHON SKOCUCTEMBI. JJnHaMudeckoe paBHOBecue B buocdepe. KpyroBopots! BemiecTs
1 OMOTeOXUMHUYECKHUe ITUKIIBI (yriiepoaa, a30Ta). PUTMUUHOCTD siBieHUN B Ouocdepe.

3oHansHOCTh Ouochepnl. [lonsitue o Ouome. OCHOBHBIE OMOMBI CYIIM: TYHIPA,
XBOIHBIE Jieca, CMEIIAHHbIE M UIMPOKOJUCTBEHHBIE Jieca, CTENH, CaBaHHBI, IyCTBIHU,
TPOIUYECKUE JIeca, BBICOKOTOpbs. KimMaT, pacTUTENbHBIN U )KMBOTHBIM MUP OMOMOB CYIIIH.

Ctpykrypa u (GyHKIUS SKMBBIX CHCTEM, OIEHKa HX PECYpPCHOrO TMOTEHLHWada u
ouochepHbIX QyHKIIHM.

JdeMoHCcTpanuu

[Toptpetsr: B. 1. Bepranckuii, J. 3rocc.

Tabmuupr u cxembl: «l'eocdepsr 3emmu», «KpyroBopoT aszora B MpPUPOIE»,
«KpyroBopot yraepoaa B mpupojae», «KpyroBopot kucimopona B mpupoae», «Kpyrosopor
BOJIbI B Ipupojie», «OCHOBHBIE OMOMBI cyminy, «Kmumatudeckue nosca 3eminy, « TyHapay,
«Tamiray, «Cmemanublii Jjec», «lllupokosucTBeHHbI Jecy, «Ctenby, «CaBaHHay,
«ITycteiaay, « Tponudeckuii Jiecy.

O6opynoBaHue: repOapuu pacTEHUNM pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek M OKpyka0miasi cpeaa

DKOJIOTHYECKHE KPHU3UChl U HX NpUuYuHBbL. BosneiicTBue uvenoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3AYyIIHON cpenbl. OxpaHa Bo3ayxa. 3arps3HeHHe BOJHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pazpymenue mnouBbl. OxpaHa DOYBEHHBIX pecypcoB. HM3MeHeHue
KITUMaTa.

AHTpPOINIOTEHHOE BO3JCHCTBUE HA PACTUTENBHBIA M JKUBOTHBIM wmup. OxpaHa
pPacTUTEIBHOTO W KUBOTHOTO MHpa. OCHOBHBIE NMPUHIMUIBI OXpaHbl Npupoasl. KpacHble
kHUru. Ocobo oxpansemsbie npupognbie Tepputopun (OOIIT). boranuueckue canbl U
300JIOTMYECKUE TTApKH.

OcCHOBHBIE TPHUHIMIBI  YCTOWYMBOTO  PA3BUTHSl  UEIOBEUECTBA W MPHUPOJBL
PanmonanbHo€ NprpoOIONOIb30BaHUE U COXPAHEHUE OMOJIOTHYECKOr0 pa3HooOpa3ust 3eMIIH.
OOmme 3aKOHOMEPHOCTH  TJ00aTbHBIX  JKOJOTHYECKUX  Kpu3ucoB. (OcCOOEHHOCTH
COBPEMEHHOTO KPU3HCA U €r0 BEPOSTHBIC TTOCIEACTBHS.

Pa3BuTHe MeETOIOB MOHHTOPHMHTA pPAa3BUTHS OIMACHBIX TEXHOTEHHBIX IIPOIECCOB.
Cucmemmusbie uccredosanusi nepexooa K pecypcocoepezaroujeil U KOHKYPEHMOCHOCOOHO
aHepeemuke.  buonocuueckoe  paszmoobpasue  u  6uopecypcvi.  Hayuonanvnvie
uHgopmayuonHvle cucmemvl, obecneuusarowue O0OCMYn K UHDOpMAyUU NO COCMOSHUIO
omoenvbHblX 6u008 U dxocucmem. (OCHOBbL IKOpeabUIUMAYUU IKOCUCMEM U CHOC0O08
O60opbObLL ¢ OuonoBpedicoeHusMU. Pexoncmpykyus MopcKux u Ha3eMHbIX IKOCUCHIEM.

JdemoHcTpanuu



Tabmumpr u  cxembl: «3arpssHeHue aTmocdepbl», «3arps3HeHue TUIpochepsn,
«3arpszHenue mouBb», «llapaukoBbiii 3 dekT», «Ocobo oxpaHsieMble NPUPOAHBIE
TEPPUTOPUNY, «MOIenH yIIpaBIsieMoro Mupa.

Oo6opynoBanue: ¢otorpaduu OXpaHAEMbIX pacTeHUM U KUBOTHbIX KpacHON KHUTH
Poccuniickont @enepanun, KpacHoi KHUTY peErnoHa.

ININTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 BUOJIOTUHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHUS OOYYaIOIIUMHUCS
MIPOTPaMM CPEIHETO 00111eT0 00pa30BaHUsA: JIUYHOCTHBIE, METAIIPEIMETHbBIC U MPEIMETHBIC.

B cTpyKType TUYHOCTHBIX pe3yIbTaTOB OCBOCHHUSI MPOTPAMMBI IO OMOJIOTHH BbIIEICHBI
CJIEIYIOLIME COCTaBIIAIONIME: OCO3HAHWE OOYYAIOIIMMHCS POCCUHCKON TIpaXkIaHCKOM
UJICHTUYHOCTA — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIIBHOCTH U CaMOOTPEICTICHUIO,
Hanuuyue mMomueayuu K OOYYEHUIO OWOIJIOTHH, YyeleHanpasieHHoe pa3eumue BHYTPEHHHX
yOeXJeHUH JMYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEH W HCTOPUYECKHUX TPaaUIIHi
pa3BUTHSL  OMOJIOTMUECKOTO 3HAHUS, 20MOBHOCMb U  CHOCOOHOCMbL  O0YYaIOIIUXCS
PYKOBOJCTBOBaTbCA B CBOEH [IEATEIIBHOCTH II€EHHOCTHO-CMBICJIOBBIMU yCTaHOBKaMHU,
MPUCYIIUMU  CUCTEME  OHMOJIOTMYECKOro  OOpa3oBaHUsA, Haiuuyue  NpasoCO3HAHUSI
AKOJIOTHYECKOHN KYJIBTYPbl, CHOCOOHOCMU CMABUMb TSN U CTPOUTH )KU3HECHHBIC TJIaHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSI MPOrpaMMbl MO OWUOJOTHUU JOCTUTAIOTCS B
€AMHCTBE y4eOHOW M BOCHUTATENIBHOW JEATEILHOCTH B COOTBETCTBHM C TPATUIIMOHHBIMU
POCCUUCKUMU  COLIMOKYJIbTYPHBIMHU,  HCTOPUUYECKUMH U  JTyXOBHO-HPaBCTBEHHBIMU
IIEHHOCTSIMU, MPUHSATHIMU B 00IIECTBE MPaBUIaMHU U HOPMaMHU MOBEJICHUS U CIIOCOOCTBYIOT
MpoIeccaM CaMOIO3HaHUs, CaMOBOCIHMTAHUSI M CAMOPA3BUTHS, Pa3BUTUSI BHYTPEHHEH
MO3UIMYU JIMYHOCTH, TATPUOTU3MA U YBAXKEHUS K 3aKOHY U IPABOMOPSIAKY, YETOBEKY Tpyaa
U CTaplieMy IMOKOJEHHUIO, B3aUMHOTO YBa)XXEHUs, OEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY
HACJIEUIO ¥ TPAAULMSIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoint @enepanuu, Npupose u
OKpYXarouien cpee.

JIMdHOCTHBIE pE3yNbTaThl OCBOCHUS YyueOHOTro mnpeamera «bHOJOTHS» OJDKHBI
OTpa)xaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYAIOIINXCS PYKOBOACTBOBATHCS CPOPMUPOBAHHOM
BHYTPEHHEW NO3ULMEN JIMYHOCTH, CHUCTEMOW UEHHOCTHBIX OpPHUEHTALMH, IO3UTUBHBIX
BHYTPEHHHMX YOEXIEHUM, COOTBETCTBYIOIIMX TPAIUIMOHHBIM I[EHHOCTSAM POCCUHCKOTO
00111eCcTBa, PaCIIMPEHHUE KU3HEHHOTO OMBITA U OMbITA JEATEIIBHOCTH B IIPOIIECCE PeaTn3aluu
OCHOBHBIX HalpaBJICHUN BOCIUTATEILHOMN AEATEILHOCTH, B TOM YUCIIE B YACTHU:

1) rpaKIaHCKOTr0 BOCTIMTAHUS

c(hOPMUPOBAHHOCTh T'PAXJAAHCKOW TMO3UIIMU OOyYarolIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYLMOHHBIX TpaB MU OO0sS3aHHOCTEH, yBaXCHHE 3aKOHA U
MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOW TBOPYECKOW JMESITEIBPHOCTH TPH CO3JIaHUM Yy4eOHBIX
MIPOCKTOB, PEIICHUU Y4YEOHBIX M TO3HABATEIbHBIX 3a/1ay, BBIMOJHEHUU OMOJOTHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh ONpENENsATh COOCTBEHHYIO TO3UIMIO MO OTHOIIECHUIO K SIBICHUAM
COBPEMEHHOM KU3HU U OOBICHSATH €E;

YMEHHE YYUTHIBAaTh B CBOMX JCUCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOACH C pa3HbIMU YOEKIEHUSMU, KYJIbTYpPHBIMU LIEHHOCTSMHU H
COLIMAJIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOILECCE COBMECTHOI'O BBIMOJHEHHUS Y4YEOHBIX,
MO3HABATEIbHBIX WM MCCIIEIOBATEIbCKAX 3a7a4, YBAXKUTEIBHOTO OTHOILICHHUS K MHEHUIO
OTIIMIOHEHTOB TIPH OOCYKICHUN CITOPHBIX BOMPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCITUTAHUSA:

c(hOPMUPOBAHHOCTh  POCCUMCKOM  TIpaXXJAaHCKOW  HUJACHTUYHOCTH, MaTPUOTHU3MA,
YBOXXEHHUSI K CBOEMY HapOAy, YyBCTBA OTBETCTBEHHOCTH mepes PoanHOM, ropaoCTH 3a CBOM
Kpaii, CBO0 PoanHy, CBOM A3BIK M KyJIbTYPY, HPOILIJIOE U HACTOAIIEE MHOTOHALIMOHAJIBHOIO
Hapoaa Poccuu;

LICHHOCTHOE OTHOILICHWE K IIPUPOAHOMY HACIECAUI0 M IIAMATHUKAM IIPUPOJIHI,
TOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OIIEHMBATh BKJIAaJ POCCUHCKUX YUYEHBIX B CTAaHOBJIECHHUE W Pa3BUTHE
OMOJIOTHY, TIOHUMAaHUS 3HA4YCHHUs] OUOJOTMU B TO3HAHUM 3aKOHOB MPHUPOIBI, B KU3HU
YeJIOBEKa M COBPEMEHHOTO 00IIeCTBA;

uaeiiHas  yOekIEHHOCTh, TOTOBHOCTh K CHOyKeHHo u 3amure OTtedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYyallMl0 M NPUHUMATh OCO3HAHHBIE  PEIICHUS,
OPUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HAHME JINYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYMBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pPOAMUTEISAM, CO3JaHUI0 CEMBU HA OCHOBE
OCO3HAHHOI'O0 TPUHATHUS LEHHOCTEM CEMEWHOM >XU3HU B COOTBETCTBUHU C TPATULHSIMHU
HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOUAst SCTETUKY OBITA, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/la, OOIIECTBEHHBIX OTHOIICHUIA;

IMOHMMAaHHUE SYMOLIUOHAIBHOIO BO3JIEUCTBUS KUBOM IPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CAMOBBIPQXXECHHUIO B PAa3HBIX BHAAX HCKYCCTBA, CTPEMJICHUE MPOSIBIATH
Ka4yeCcTBa TBOPYECKOMN JTUYHOCTH;

5) ¢usuyeckoro BocnMTAHHMS, (POPMHUPOBAHUS KYJIbTYPbl 310POBbS H
IMOIMOHAJILHOIO 0JIaronoJIyuns:



MOHUMAHUE W pealu3ars 370pOBOro U 0Oe3omacHOro oOpasza >KU3HU (30POBOE
nUTaHue, COO0IEHNe TUTHEHHYECKUX MPaBUI U HOPM, COTAaHCUPOBAHHBIN PEKUM 3aHATHI
U OTHbIXa, peryispHas (usuyeckas aKTHUBHOCTb), OEPEKHOTO, OTBETCTBEHHOTO H
KOMITETEHTHOTO OTHOIIEHUS! K COOCTBEHHOMY (DU3UYECKOMY M IICUXUYECKOMY 37I0POBBIO;

MMOHMMAHUE IIEHHOCTU TpaBWJl WHIMBHUAYaJbHOIO M KOJJIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAlUSIX, YTPOKAIOIINX 3[0POBBIO U )KU3HHU JIIO/ICH;

OCO3HaHMWE MOCIEACTBUN U HEMPUATUSA BPEIHBIX MPUBBIYEK (YHIOTPEOJICHUS aJIKOTOJIA,
HApPKOTUKOB, KypEeHHS);

6) TPy10BOI0 BOCTIMTAHMS

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYAO0JIIO0HE;

FOTOBHOCTh K aKTUBHOM  JIESITEIBHOCTHM  TEXHOJOTHYECKOM U  COLMAIIbHOU
HaAINpPaBJICHHOCTH, CIOCOOHOCTh HHUITUMPOBATD, IJIAHUPOBATH U CAMOCTOSITEILHO BHITIOJIHATh
TaKy0 JEATEIbHOCTD;

HMHTEpEC K pa3audHbIM chepam mpodecCUOHABHON AeSTEIbHOCTH, YMEHHUE COBEPIIAThH
OCO3HaHHBIA BBIOOP Oyayiiedl mpodeccuu U peanru30BBIBAaTh COOCTBEHHBIC >KU3HCHHbBIC
TIJIAHBI;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSIKEHUN BCEH
KU3HU;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA :

AKOJIOTMYECKHU 11€J1€CO00pPa3HOE OTHOIICHHE K MPUPOJAEC KaK HCTOYHUKY >KM3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHUE YPOBHS IKOJOTUYECKON KYJIBTYphI: MPUOOpPETEHUE OMBITA TUIAHUPOBAHUS
MMOCTYNKOB M OLIEHKU WX BO3MOKHBIX MTOCJIEACTBUMN ISl OKPYKAIOLIEH CPEIBI;

OCO3HaHHE II100ATIBHOTO XapaKTepa IKOJIOTUUECKUX MPOoOIeM U yTel UX peIICHHUS;

CIIOCOOHOCTh HKCIIOJb30BaTh MNPUOOpPETAEMble MPU HU3YYEHUM OHOJIOTMHM 3HAHUS U
YMEHUS TIPU PEIICHUH TMPOOJIeM, CBSI3aHHBIX C PalMOHAIBHBIM MPUPOIONOIE30BAHIEM
(cobmroneHue mpaBuil TOBEJCHUS B TIPUPOJIC, HAMIPABIEHHBIX HA COXPAaHEHHE PABHOBECHUS B
AKOCHUCTEMAX, OXpaHy BUIOB, DKOCUCTEM, OHOChephl);

AKTUBHOE HEMPUSTUE JCHUCTBUM, MPUHOCSIIUX BpPEIl OKPY’KarOIIeH NMpUpPOIHON cpee,
yMEHHUE MIPOTHO3UPOBATh HeOIaronpusTHbIC AKOJIOTUUECKHUE MOCJIEACTBUS
NpEeATPUHUMAEMBIX IEMCTBUM U NIPEAOTBPAIIATh UX;

HaJMYUE PA3BUTOr0 SKOJIOTMYECKOTO MBIIUIEHUS, HKOJOTHUUECKON KYJbTYphI, OIbITA
NEATEIbHOCTU HAKOJOTUYECKON HANpaBICHHOCTH, YMEHHSI PYKOBOJICTBOBATHCSI HUMH B
MO3HAaBaTEJbHOW, KOMMYHUKATUBHOM M COIMAJIbHOM TMPAKTHUKE, TOTOBHOCTH K YYacTHUIO B
MPAKTUYECKON JEATETbHOCTH SKOJIOTMYECKON HAIPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAyKH U OOIIECTBEHHOW TMPAaKTUKH, OCHOBAHHOTO Ha JUajore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYILTYPHOM MUDPE;

COBEPIICHCTBOBAHUE  S3bIKOBOM M  YUTATEIbCKOM  KyJbTYpbl Kak CpeICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U TIO3HAHUSI MUDA;



MOHUMaHHE CHelU(PUKA OUOJIOTHM KaK HayKH, OCO3HaHUS €€ poiu B (pOpMUpPOBaHUU
paloOHaJIbHOTO HAYYHOTO MBIIIJICHHUS,, CO3JaHUM LEJIOCTHOTO TMPEACTaBIEHUS 00
OKpY’KalolleM MHpe KaK O €IWHCTBE NpUPOABI, YeloBeka M oOIIecTBa, B TMO3HAHUH
HIPUPOAHBIX 3aKOHOMEPHOCTEH M PEeIICHUH MTPOOJIeM COXPaHEHUS PUPOTHOTO PAaBHOBECHS;

yOeXKAEHHOCT, B 3HAYMMOCTH OWOJNOTMHM JUIsI COBPEMEHHOM  ITMBHIIM3AIINU:
o0OecrieyeHruss HOBOTO ypPOBHS  pPa3BUTHS  MEOUIUHBI, CO3/IaHUE TEPCHEKTUBHBIX
OMOTEXHOJIOTHH, CIOCOOHBIX pellaTh pPEeCypcHbIe MPOOJIEMBbl Pa3BUTUS YEJIOBEUECTBA,
MOMCKa MyTel BBIXOJa M3 TTI00ANBbHBIX HKOJIOTHYECKUX Mpo0iIeM u oOecrieueHus nepexonaa K
YCTOMYUBOMY pPAa3BUTHIO, PALMOHAIBHOMY HCIIOJIIb30BAaHUIO MPUPOJHBIX PECYpPCOB U
(hOpMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OMOJOTHMYECKUX 3HAHWW B LENSAX TMOBBIIICHUS
oOmiell  KyJnbTypbl, €CTECTBEHHO-HAy4YHOW TIpPaMOTHOCTH, KaK COCTaBHOM  YacTH
(GYHKIIMOHATBFHON TPAMOTHOCTH 00ydaronuxcs, GopMupyeMon pu U3y4eHHH OMOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJOB IO3HAHUS, MCIOJh3YEMBbIX B €CTECTBCHHBIX HayKax,
CIIOCOOHOCTH HCIOJB30BaTh IMOJIydaeMble 3HAHWS U1l aHaIM3a U OOBSCHEHUS SBICHUUN
OKpY’KaoIlero MUpa M MPOUCXOASAINX B HEM M3MEHEHUH, YMEHHE JeNaTh 000CHOBAHHBIC
3aKJIFOUYEHUS HA OCHOBE HAy4yHbIX ()aKTOB M HMEIOLIUXCA JaHHBIX C LIEJbI0 IMOJIyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITETTFHO HCIOJIb30BaTh OMOJOTHYECKHE 3HAHMS ISl PEIICHUS
po0JieM B peasbHBIX )KU3HEHHBIX CUTYAIIHX;

OCO3HaHUE LIEHHOCTU HAayYHOH NEATEIbHOCTH, TOTOBHOCTh OCYUIECTBIIATH NMPOEKTHYIO
Y UCCIIEZIOBATEIBCKYIO IEATEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CHOCOOHOCTh K HENPEPHIBHOMY 00pa30BaHUIO U CaMO00pa30BaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUH MO OHOJOTHM B COOTBETCTBHUHM C >KW3HEHHBIMH
MOTPEOHOCTSIIMU.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC pe3yIbTaThl OCBOCHHS yU4eOHOTO TTpeaMeTa « bHoIorusy BKIIOYAIOT:
3HaUYUMbIE 11 (POPMHUPOBAHUS MHPOBO33PECHHSI OOYJAIONTUXCS MEXKIUCITUTUTHHAPHBIE
(MexnpenMeTHbie) OOIEeHAYyYHbIE MOHSATHS, OTPAKAIOIINE EJIOCTHOCTh HAYYHOW KapTHUHBI
MHpa U CrieluPrKy METOI0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO,
DHEPTUs, SBJIEHUE, TMPOIeCC, CHUCTEeMa, HAy4YHbIA (AKT, TPUHIUI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCICAOBAHNE, HAOIIOICHNE, U3MEPEHUE, IKCIICPUMEHT U
IpyTHe); YHHUBEpCAIbHbIE Yy4ueOHBIC NEWCTBUS (TIO3HABATEIbHBIE, KOMMYHHKATHBHBIC,
peryisTuBHbIe), obecrneunBamomme GopMupoBanne G(YHKIUOHATHLHOM TPAMOTHOCTH U
COIMAIbHONW KOMIETCHITMU OO0YYaloluXCsi; CIOCOOHOCTh OO0Yy4YaroImMXCs HCIOIb30BaTh
OCBOCHHBIC MCKIUCIUILTMHAPHBIC, MUPOBO33PCHUCCKIE 3HAHNS U YHUBEPCATbHBIC YUCOHBIC
JNIEUCTBUA B MIO3HABATEIILHON U COLIMAIIBHOM MPAKTUKE.

B pesynprate um3ydenuwss OMOJOTMU HA YPOBHE CpPEIHETO0 OOIIero oOpa3oBaHUs Yy
oOyuarorierocsi  OyayT chopmMupoBaHbl TMO3HABaTEIbHBIE YHUBEpPCAJIbHBIE Yy4eOHBIC



JACUCTBUS, KOMMYHUKAaTUBHBIE YHUBEpCAJbHble Yy4eOHBIE JCHCTBHUS, PETYIATUBHbBIC
YHUBEpCalbHbIE YUeOHBIE IEMCTBUSA, COBMECTHAS AESATENBHOCTb.

MetanpeameTHble pe3yabTaTbl OCBOCHHUS MIPOrpPaMMbl CPEIHET0 OOIIEero 00pa3oBaHus
JOJKHBI OTPaXKaTh:

OByaieHHe YHHMBEPCAJbHBIMHM Y4eOHbIMH MIO3HABATEIbHBIMH AeHCTBUSIMMU:

1) 6a3oBble JIOTHYECKHE AeiiCTBHUS:

CaMOCTOSITENIbHO (POPMYJIMPOBAaTh M aKTyaJM3UpOBaTh IpPOOJIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJb30BaTh MPU OCBOCHHUU 3HAHUI MPHUEMBI JIOTMYECKOTO MBILIUICHUS (aHaIu3a,
CHUHTE3a, CpaBHEHUS, Kiaccuduxaimu, o000IIeHus), paCKPhIBATh CMBICT OHOJIOTHYECKHX
MOHATUN (BBIAEIATh WX XapaKTEpHbIE NPU3HAKH, YCTAHABIMBATh CBS3U C JPYTUMU
MOHSATUSIMHU );

OTIpEeENATh LEIN ACSITEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUM UX JTOCTHIKEHUS,
COOTHOCHUTH PE3YyJIbTAThI IEATEIILHOCTHU C MOCTABICHHBIMU LEISIMU;

UCIIOJIb30BaTh OMOJIOTMUECKUE TOHATHS A OOBSICHEHUS (PAKTOB U SIBICHHUI >KHBOMU
PUPOIBL;

CTPOUTH JIOTMYECKHE PACCYXKIEHUS (MHAYKTUBHBIE, NEAYKTHBHBIC, I10 aHAJOTHH),
BBISIBIITH  3aKOHOMEPDHOCTM M IIPOTUBOPEYMS B PAacCMaTpUBAEMBIX  SIBJICHUSX,
(OpMyIMPOBATh BHIBOJBI U 3aKIIOYEHUS;

MPUMEHATh CXEMHO-MOJIETIbHBIE CPEICTBA JJIA MPEICTABICHUS CYIIECTBEHHBIX CBS3EH
Y OTHOUIEHMH B M3Yy4aeMbIX OMOJIOIMUECKHX OOBEKTax, a TakXKe MPOTUBOPEUHI pa3HOro
pOJ1a, BBISIBJIIEHHBIX B Pa3IMYHBIX HH)OPMALIMOHHBIX HCTOYHUKAX;

pa3zpabaThiBaTh IUIaH pELIEHUS MNpoOJeMbl C YY4ETOM aHalIM3a HMEIOIUXCS
MaTepHualbHbIX 1 HEMATepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B AESATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YNIHTATOB ILIEJISIM,
OLICHUBATh PUCKHU MOCIIECICTBUN JEATEIBbHOCTH;

KOOPAMHHUPOBATh M BBINOJHATh pabOTy B YCIOBHUSX pEANbHOIO, BUPTYaJIbHOIO U
KOMOMHHPOBAHHOT'O B3aUMO/ICHCTBUS;

pa3BUBAaTh KPEATUBHOE MBIILJIEHUE TP PEIIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBUS:

BJA/IeTh HABbIKAMU Y4YEOHO-UCCIIEJIOBATEIbCKON M TMPOEKTHOW JESATENbHOCTH,
HaBbIKAMHU pa3pelieHusi MmpodsieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIEHOMY
MOMCKY METOJOB pEUIeHUs] MPAKTUYECKUX 3a/lad, MPUMEHEHHUIO Pa3IuYHbIX METOOB
MO3HAHUS;

WCIIOJIB30BaTh PA3JIMYHBIE BUJBI JEATEIBHOCTH IO IOJIYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNU, TPEOOPa30BAHNUIO M IPUMEHEHHUIO B YUEOHBIX CUTYaIUsX, B TOM YUCIIE MPU
CO3/IaHUU YYEOHBIX U COLIMATIBHBIX MPOEKTOB;

dbopMHpOBaTh HAYYHBIM THUN MBIIUICHUS, BIAJETh HAYYHOM TEPMHUHOJOTHUEH,
KJIFOUEBBIMU MOHATUSMU U METOAAMMU;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 3a]]a4l B 00pPa30BaTEIbHON NEATEILHOCTH U
KU3HEHHBIX CUTYaLUsX;



BBISIBJIATh ITPUYMHHO-CJICCTBEHHBIE CBSI3M M aKTyaJIM3UPOBAaTh 3a/ady, BbIABUIATh
rUNoTe3y €€ pEelIeHHs,, HAXOAUTh apryMEHThl JJI1 JOKAa3aTesbCTBA CBOMX YTBEPKICHHM,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh TOJIYYCHHbIE B XOJE pEIICHUs 3aJaud pe3yibTaThl, KPUTHUUYECKH
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

OCYUIECTBJIATH LieJICHANIPaBICHHBIA MOUCK MEPEHOCa CPEJCTB U CIOCOOOB JICUCTBUS B
npodeccruoHaIbHYI0 Cpeny;

yMETh TMEPEHOCUTh 3HAHUS B IIO3HABATENBHYIO M IPAKTUYECKYIO 00JacTH
AKU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE UJECH, NpeajiaraTh OPUTMHAIBHBIE MOJIXOJbI W PEUICHUS, CTaBUThH
npo0JIeMbl U 3aJ1a4H, I0MyCKAIOIINUE aJTbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ undpopmanueii:

OPUEHTUPOBATHCA B PA3IMYHBIX UCTOYHUKAX MH(POpMaLNK (TEKCTe yueOHOro mocoous,
HAay4YHO-TIOMYJISIPHOM ~ JuTepaTrype, OWOJOTMYECKUX  CJIOBApAX W CIPABOYHHUKAX,
KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B IHTepHeTe), aHAIN3UpOBaTh MH(POPMALUIO Pa3IMYHbIX
BUJOB U (GOpM TMpPEACTaBICHUS, KPUTHUYECKH OIEHMBaThb €€ JIOCTOBEPHOCTh U
HEMIPOTHUBOPEYNBOCTH;

(opMynIMpOBaTh 3aMpPOChl U NMPUMEHATHh Pa3IUYHbIE METOJbI MPU MOHCKE M OTOOpE
OMoN0ruuecKor HHPopMaIK, HeOOXOUMOM /I BHINOJHEHUS Y4eOHBIX 3a/1a4;

IpUoOpeTaTh OMBIT UCIOJIB30BaHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHA,
COBEPILIEHCTBOBATH KYJBTYPY aKTUBHOI'O MCIOJIb30BAHMS PAa3JIMUHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMY MPEACTaBICHUS OMOJIOTHYECKOM
uHpopmanuu (cxembl, rpaduKu, TMarpaMmbl, TAOJIULIBI, PUCYHKH U JPYTOE);

UCIIOJb30BaTh HAy4YHBIH SI3bIK B KauecTBE CpPEJACTBAa NIpuU paboTe ¢ OMOJOTrHYecKOu
uH(popMalLuel: IPUMEHATh XUMUYECKHEe, (PU3NUEeCKUe U MaTeMaTHYeCKHE 3HAKU U CUMBOJIBI,
dbopmyibl, ab0peBUATYpPY, HOMEHKIIATYPY, MCIOJIb30BaTh M MPEOoOpa3oBbIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATJISIAHOCTH;

BJQJ€Th HABBIKAMHU pACIO3HABAHUS M 3alIUThl WHGOpMAIMK, HWHPOPMALUOHHOU
0€30MacCHOCTH JIMYHOCTH.

OgiageHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMHM J1eHCTBUSIMU:

1) ob1enne:

OCYUIECTBJISITh KOMMYHHMKAllMU BO BceX cdepax >XHU3HU, aKTUBHO Yy4acTBOBaTh B
AMaliore WM JAMCKYCCHUHU IO CYLIECTBY OOCYXJaeMOM TeMbl (yMEHHE 3a7aBaTh BOMPOCHI,
BBICKA3bIBAaTh CY)KJIEHUSI OTHOCHUTEIBHO BBIMIOJHEHUS MpeAjiaraeMo 3aiadyd, YYUTHIBATb
MHTEPECHI U COTJIACOBAHHOCTH MO3MUIMI IPYTUX YYACTHUKOB JIMAJIOra Ui IUCKYCCHH);

pacno3HaBaTh HeBepOalbHbIE CPEICTBA OOIECHHS, NOHMUMATh 3HAYEHHE COIUATbHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTyallud, yMEThb CMAr4aTh
KOH(JIMKTHI U BECTH IEPErOBOPHI;



BIIAJICTh PA3IMYHBIMU CITIOCOOAMH OOIIEHUS U B3aUMOJIEHCTBUSI, TOHUMATh HAMEPCHHUSI
IPYTUX JIOJIeH, TIPOSBIIATh YBOKUTEIHLHOE OTHOIICHHE K COOECEHWKY W B KOPPEKTHOM
dbopme popMyIHpOBaTH CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO W3J1araTb CBOKO TOYKY 3PEHHUs C UCIIOJIb30BAHUEM S3BIKOBBIX
CPEACTB.

2) COBMeCTHAs eATeJbHOCTh:

NOHUMAaTh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHIWBUIYAIbHOU pPaOOTHI
OpU pEHIeHUH OMOJIOrMYecKoil MpoOJeMbl, 00OCHOBBIBATH HEOOXOJUMOCTH MPUMEHEHHUS
IpyNnoBbIX (HOPM B3aUMOJIEHCTBUS MPHU PellIeHUH y4eOHOM 3a1au;

BBIOMPATh TEMATHKY W METOJbI COBMECTHBIX JCUCTBHUI C YIETOM OOIIMX WHTEPECOB H
BO3MO>KHOCTEM KaKJIOT0 YiIEHA KOJUIEKTHUBA;

IIPUHUMATh LIEJIU COBMECTHOU JEATEIBHOCTH, OPraHW30BBIBATH M KOOPAWHUPOBATH
JNEUCTBUS MO €€ TOCTHXKEHUIO: COCTABJIATH IUIAH JEUCTBUM, PACHPENECIATh POJIU C YUETOM
MHEHUW YYaCTHUKOB, OOCYK/1aTh PE3YJIbTAThl COBMECTHOM pabOTHI;

OLICHMBATh KAayeCTBO CBOETO BKJIAaJa M KaXJOr0 y4YaCTHHKAa KOMAaHAbl B OOMIMIA
pe3ynbTaT 1Mo pazpaboTaHHBIM KPUTEPHUSIM;

IIpejiaraTb HOBBIE IIPOEKTHI, OLIECHUBATh UJIEU C MO3UIMHA HOBU3HBI, OPUTUHAIBHOCTH,
[IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh MO3UTUBHOE CTPATETMYECKOE NOBEACHHUE B PA3JIUYHBIX CUTYyalUsX,
MPOSIBIIATH TBOPUECTBO U BOOOPAXKEHUE, ObITh HHUIIMATUBHBIM.

OBJageHne YHUBEPCAJIbLHBIMY PeryJIsiTUBHbIMHU ACCTBUAMM:

1) caMmoopraHu3anus:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHMS JJIA BBISBICHUS MPOOJEM W MX PEUICHUs B
KU3HEHHBIX U YYEOHBIX CUTYaIIUIX;

BbIOMpATh HAa OCHOBE OMOJIOTMYECKUX 3HAHHWM LEJEBbIE U CMBICIOBBIE YCTAHOBKHU B
CBOMX JEHCTBUAX M IOCTYNKAX MO OTHOLICHUIO K XUBOW IPUPOAE, CBOEMY 310POBBIO U
30POBBIO OKPYKAIOLIUX;

CaMOCTOSITENIbHO OCYILIECTBIISATh T03HABATENIbHYIO JESITEIbHOCTD, BBISBIATH MPOOJIEMBI,
CTaBUTh U (HOpPMYJIHpPOBaTh COOCTBEHHBIC 3aJaul B 0Opa30BATENbHOW JEATEIBHOCTH U
KA3HECHHBIX CUTYyalUsIX;

CaMOCTOSITEJIbHO COCTaBIIATh IIJIaH pEHICHUS TPOoOJIeMbl € YYETOM HMMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATOYTCHUI;

JlaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacupsTh paMK{ y4eOHOTro MpeIMeTa Ha OCHOBE JIMUHBIX MPEATOUTCHUM;

JienaTh OCO3HAHHBIN BBIOOP, ApPTyYMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATH IPUOOPETEHHBIN OTIBIT;

croco0CcTBOBaTh (hOPMUPOBAHUIO M TPOSIBJICHUIO IUPOKOW HJPYIUIIMU B Pa3HBIX
00J1aCTsAX 3HAHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1laBaTh OLICHKY HOBBIM CHTYalMsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTbh, OLICHUBATH
COOTBETCTBHE PE3YJIbTATOB LEISAM;



BJIQJICTh HABBIKAMU T[IO3HABATEIbHONW pPEQIIEKCHH KaK OCO3HAHHS COBEPIIAEMbIX
NEUCTBUN W MBICIHMTENBHBIX IPOLECCOB, MX PE3YJbTATOB U OCHOBAaHUM, HCIOJIb30BaTh
npuémbl pedIIeKCUr JUTsl OLIEHKU CUTYallud, BHIOOpa BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 10 UX CHUKEHHUIO;

MIPUHUMATh MOTUBBI U apIyMEHTHI APYTUX IIPU aHAJIU3E PE3YyJIbTAaTOB ACSITEIbHOCTH;

3) npuHATHE ceOsl U APYTUX:

NpPUHUMATH ce0sl, MOHMMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTUBBI M apPTYMEHTBI JPYTUX IIPU aHAIU3€ PE3YyJIbTATOB IESITEIbHOCTH;

IpU3HABATH CBOE MPABO U MPABO APYIUX HA OMIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEI0BEKA.

HNPEAMETHBIE PE3YJIBTATHI

[IpeameTHBIE pe3ynbTaThl OCBOCHMS COAEpKaHMs yueOHoro npeamera «buonorus» Ha
yriIyOJIEHHOM YpPOBHE OpUEHTHPOBaHbl Ha oOecriedeHue MpoPMIbHOIO OO0y4YeHUs
oOyuaronuxcst Ouonorud. OHM BKJIIOYAIOT: CHEHU(PUUYECKUE JUIsi OMOJIOTMH Hay4yHbIE
3HAHUS, YMEHUS U CIOCOOBI IEUCTBHUI MO OCBOEHUIO, MHTEPIIPETAMU U MPEoOpa30BaHUIO
3HAHWM, BUJIBl JEATEIBHOCTH II0 IOJYYCHHIO HOBBIX 3HAHWW WM MX NPHUMEHEHUIO B
pa3iaMuYHBIX Y4YeOHBIX, a TaKXe B pEalbHbIX JKU3HEHHBIX cuUTyauusax. IIpenmerHbie
pE3yNbTaThI IPEACTABIICHBI 110 TOAAM U3yYEHHUS.

[IpeameTHbIe pe3ysbTaThl OCBOCHHS yueOHoro mpeamera «buosnorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK,
B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTHHBI MUpA, B MMO3HAHUU 3aKOHOB NPUPOABI U
pelmieHu MpoOJIeM palHMOHAIBHOTO NPHUPOAOIONb30BAaHUSA, O BKIAJAE POCCHUMCKUX U
3apyOeKHBIX YUYEHBIX B Pa3BUTHE OMOJIOTHH;

BJIaJICHUE CUCTEMOM OMOJIOrMYECKUX 3HAHWM, KOTOpPasi BKIKOYAET: OCHOBOIOJIATrat0IIHe
OMOJIOrMYecKUe TEPMUHBI U TOHATHUS (PKU3Hb, KJIETKA, OPTaHu3M, METa0O0JIM3M, TOMEOCTa3,
CaMOpETYJISALMSI, CAMOBOCIIPOM3BEIECHNE, HACJIEICTBEHHOCTh, HW3MEHYMBOCTb, POCT H
pazButue), Ouonornueckue Teopuu (kierouyHass teopust T. IlIBanna, M. Ilnelinena, P.
BupxoBa, xpoMocomHasi Teopust HacieactBeHHocTu T. Moprana), yuenus (H. 1. BaBunosa
— 0 IIeHTpax MHOroo0Opasus U MPOUCXOXKIACHUS KYyJbTYpHBIX pAaCTEHUM), 3aKOHBI
(enmHOOOpa3usi TMOTOMKOB TIEPBOIO  MOKOJICHUS, pAaCUICIUICHUS, YHUCTOTHI TaMeT,
HE3aBUCUMOTO HacnenoBanus [. Menzgens, roMOJOTMYECKUX PSAOB B HACIEICTBEHHON
m3meHunBoct H. V. BaBunoBa), mpuHIUIIEI (KOMIIJIEMEHTAPHOCTH);

BJaJICHUE OCHOBHBIMM  METOJAAMHM  HAy4YHOrO TO3HAHHUSA, MCIOJb3YyEMbIX B
OMOJIOTHYCCKUX HCCIICIOBAHUSAX KUBBIX OOBEKTOB (ONMHCAHHE, U3MEPEHHUE, HaOJI0JICHHE,
AKCIIEPUMEHT);

YMEHUE BBIACISTH CYIIECTBEHHbIEC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OpPraHuW3MOB, B TOM 4ucjie OakTepuid, TpuOOB,
pacTeHul, >KUBOTHBIX U YEJIOBEKa, CTPOCHHS OPraHOB W CHUCTEM OPraHOB pACTEHUH,
KUBOTHBIX, YEJIOBEKA, MPOLECCOB KU3HEACATENBHOCTH, NPOTEKAOIIMNX B OpraHU3Max
pacTeHMid, >KMBOTHBIX M 4YEJIOBEKa, OMOJOIMYECKUX MPOIECCOB: OOMEHa BEIIECTB



(MeTabonu3Mm), mpeBpalleHus] YHEPTUH, OPOKEHUs1, aBTOTPOPHOTO U TreTePOTPO(YHOrO TUIIOB
nuTaHus, (GOTOCHMHTE3a W XEMOCHHTE3a, MHUTO3a, ME03a, raMeToreHe3a, 3MOpHOTreHes3a,
OCTAMOPUOHAJIBHOTO Pa3BUTHUS, Pa3MHOXKEHHUS, WHIMBUIYaJIbHOTO Pa3BUTHS OpraHU3Ma
(oHTOreHe3a), B3auMOJICHCTBUS T€HOB, '€TEPO3HCa, UICKYCCTBEHHOTO 0TOOpA;

YMEHHE YCTaHaBJIMBATh B3aUMOCBSI3M MEXAY OPraHOMAAMH KJIETKH U UX (YHKIUSIMH,
CTPOCHHEM KJIETOK Ppa3HbIX TKaHE M UX (QYHKIHMSIMH, MEXKIYy OpraHaMd U CHCTEMaMHu
OpPraHOB Yy PacTEHM, )KUBOTHBIX U Y€JIOBEKa U UX (PYHKUUSAMHU, MEXKAY CUCTEMaMU OpPraHOB
U UX (QYHKUMAMH, MEXAY dTalaMM OOMEHa BEIIECTB, dTalamMHM KJIETOYHOIO LUKIA U
KU3HEHHBIX LMKJIOB OPraHW3MOB, 3TalaMyd 3MOPHOHAIBHOIO PA3BUTHS, TEHOTUIIOM U
dbenoturnom, GeHOTUNOM U (HaKTOpaMU Cpeibl OOUTAHUS;

YMEHHE BBISBIATH OTIUYUTEIbHBIC IPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE PaCTEHUM,
’KUBOTHBIX U YEJIOBEKA;

yMEHHUE UCIIOJIb30BATh COOTBETCTBYIOILINE apTryMEHTHI, OMOJIOrMYECKYIO
TEPMHHOJOTHIO M CHMBOJHKY [UIsl JIOKa3aTeabCTBAa POJCTBA OPTaHU3MOB Pa3HBIX
CHUCTEeMAaTUYECKUX TPy,

YMEHHE peliaTh OMOJOTHYeCKHUe 3aJaud, BBISBIATH MPUUYUHHO-CICACTBEHHBIC CBSI3U
MEXIy HCCIEAYyEeMbIMU OHOJIOTMYECKUMHU MpOLEccCaMU M SIBICHUSMHU, JAENaTh BBIBOJBI U
IIPOTHO3bI HA OCHOBAHMH IOJIyUYE€HHBIX PE3YJIbTaTOB;

YMEHUE BBINOJIHATH JJA0OPAaTOPHBIE U MPAKTUYECKHUE pabOThI, COONIOAATH MTpaBuia Mpu
paboTe ¢ yueOHbIM U 1a0OPaTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIBUTaTh TUIIOTE3bl, NMPOBEPATH HX SKCIECPUMEHTAJIbHBIMU CpPEACTBAMH,
bopMynupys 1ellb HCCIEAOBAaHUSA, aHAJIU3UPOBATH IOIYYEHHbIE pPE3yJbTaThl U JeNaTh
BBIBO/IbI;

YMEHHE Yy4acTBOBaTh B yU€OHO-UCCIIEI0BATEIbCKON paboTe 0 OUOJIOTUH, SKOJIOTHH U
MEIHIIMHE, POBOIUMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U MyOJUYHO MPEACTABIATH
MOJIy4YEHHBIE PE3yJIbTAaThl HA YYEHUYECKUX KOH(PEPEHLINSAX;

YMEHHE OLIEHWBAaTh O3TUYECKUE aCIMEKThl COBPEMEHHBIX HCCJIENOBaHUM B o01acTu
OMONOTHH U MEAWIMHBI (KIOHUPOBAaHUE, NUCKYCCTBEHHOE OTUIOJOTBOPEHUE, HAIIPABICHHOE
M3MEHEHHE TeHOMA M CO3J]aHiE TPAHCTEHHBIX OPTaHU3MOB);

YMEHUE  OCYIIECTBIIATh OCO3HAHHBIA  BbIOOp  Oyaymiedl  mpodeccMoHaTbHON
JEsITeIbHOCTU B 00J1aCTH OMOJIOTHUH, MEIULIMHBI, OMOTEXHOJIOTMH, BETEPUHAPHUHU, CEIBCKOTO
X03sIiiCTBa, NUIIEBOM  MPOMBILUIEHHOCTH, YIUIYOJIATh  IO3HABaTENIbHBIM  HHTEpec,
HalMpaBJICHHBI HAa OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH Mpodeccuu U MPOJOJIKEHHE
OMOJIOTUYECKOT0 00pa30BaHus B OpraHU3ALMIX CPEIHEro MpoPecCHOHAIBHOIO U BBICIIETO
oOpa3oBaHUs.

[IpenmeTrHbie pe3yabTaThl OCBOEHHUS ydeOHoro mnpeamera «buonorusi» B 11 kanacce
JOJKHBI OTPaKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUHN O MECTE U POJIM OMOJIOTUHU B CUCTEME €CTECTBCHHBIX HAYK,
B (hopMHUpPOBaHNHU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI MUPA, B TIO3HAHUN 3aKOHOB
OPUPOJBl M PEHICHUH SKOJOIMUYECKHUX MpoOJeM YeIOoBeuecTBa, a TaKKe B pPEIICHUU
BOIIPOCOB  PAIlMOHAIBHOTO MPUPOJONOIb30BaHUS, U B (POPMUPOBAHUU ILIEHHOCTHOTO



OTHOIIIEHUS K TpUpOje, OOIIECTBY, YEIOBEKY, O BKIAJE POCCHUHCKHX H 3apyOeKHBIX
Y4EHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

yMEHHUE BIAJETh CUCTEMON OMOJOTMYECKUX 3HAHMM, KOTOpas BKJIIOYAET ONpeeIICHUS
U MMOHUMaHUE CYIIHOCTH OCHOBOIIOJIAraloluX OMOJIOTUYECKUX TEPMUHOB U MOHITHH (BUI,
sKocHucTeMa, oOuocdepa), Ouonornueckue Teopuu (dBomonoHHas Teopus Y. [lapBuna,
CUHTEeTHYeCKas Teopust 3Boronnn), yuenus (A. H. CeBeproBa — 0 MyTAX M HaIlpaBICHUSAX
sBomonuu, B.M. Bepnanckoro — o Ouocdepe), 3akoHbI (reHeTHYecKoro paBHoBecus Jx.
Xapau u B. BaitnOGepra, 3apossimeBoro cxojacrsa K. M. bapa), npasuna (Mmuaumyma HO.
JIubuxa, HSKOJIOTMYECKOW MHpaMUIIbl PHEPTruM), TUHoTesbl (rumore3a «mupa PHK» V.
['unbepra);

YMEHHE BJIaJIETh OCHOBHBIMU METOJaMH HAy4YHOTO I[IO3HAHUS, HUCIOJIb3YEMbIMHU B
OMOJIOTUYECKUX HCCIEAOBAHUSIX JKUBBIX OOBEKTOB M IKOCHUCTEM (OMHCAHHE, U3MEPEHHE,
HaAOJII0ICHHE, IKCIIEPUMEHT), CITOCOOAMH BBISIBJICHUS! U OLICHKH aHTPONIOTEHHBIX U3MEHEHUM
B [IPUPOJIE;

YMEHHE BBIICISATh CYIIECTBEHHBIC MPU3HAKHU: BHUJIOB, OMOTEOIIEHO30B, SKOCHUCTEM U
ouocdepnl, CTAOMIU3UPYIONIETO, IBIKYIIETO M Pa3pblBAIONIETO0 €CTECTBEHHOrO OTOOpa,
AJUTONATPUYECKOT0 M CHUMIATPUUYECKOTO BHUA000pa30BaHUS, BIUSHUS JBUKYIIUX CHII
HBOJIIOIIMU HA T€HO(OH] MOMYJISAIMU, IPUCTTOCOOTICHHOCTH OPTaHU3MOB K cpejie OOuTaHus,
Yyepe/oBaHUs HaIpaBJICHU H3BOJIIOIMU, KPYrOBOPOTAa BEHIECTB MU IIOTOKA HHEPIUM B
HKOCUCTEMAX;

YMEHHUE YCTAHABIMBATh B3aWMOCBS3M MEKIY MPOLECCAMHU HBOIIOLMH, ABWKYIIUMU
CHWJIAaMH aHTPOTIOTEHE3a, KOMIIOHEHTAMU Pa3IUYHBIX YKOCHCTEM M MPUCIIOCOOJIECHUSIMU K
HUM OpPTaHU3MOB;

YMEHHE BBISBISATh OTJIWYUTEIbHBIC MPU3HAKU >KUBBIX CUCTEM, MPUCTOCOOJEHHOCTH
BUJIOB K cpele OOuTaHUs, aOMOTHUYECKUX U OMOTHYECKUX KOMIIOHEHTOB JKOCHUCTEM,
B3aMMOCBSI3€ OPraHU3MOB B COOOIIECTBAX, AHTPOMOTEHHBIX W3MEHEHUH B HKOCHUCTEMax
CBOEH MECTHOCTH;

yMEHUE UCII0JIb30BATh COOTBETCTBYIOILIHE apryMEHTHI, OMOJIOTUYECKYIO
TEPMUHOJIOTMI0O W CHUMBOJMKY JJId JIOKAa3aTeJbCTBA POJCTBA OPraHU3MOB Ppa3HBIX
CUCTEMAaTUYECKUX TPYII, B3aUMOCBA3M OPraHU3MOB U CpelIbl OOUTAHUS, EIUHCTBA
YEJIOBEUECKUX pac, HEOOXOAUMOCTH COXpPaHEHHUs MHOrooOpa3vs BUIOB U IKOCHCTEM Kak
YCJIOBUS COCYIIECTBOBAHUS IIPUPOJIBI U YEIIOBEUECTBA;

YMEHHE pellaTh OUOJOTUYECKUE 3a/1aud, BBISBISATH MPUUYUHHO-CIEICTBEHHBIC CBS3U
MEX]ly HCCIeTyeMbIMU OHUOJOTUYECKUMU MPOLeCCaMU U SIBJICHUSMH, JeaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIMOJIHATH JTA0OPATOPHBIE W IPAKTUYECKUE pabOThI, COOIOAATH MIpaBuia Mpu
paboTe ¢ yueOHBIM 1 TaOOPAaTOPHBIM 000PYOBAaHUEM;

YMEHUE BBIJIBUTaTh THUIIOTE3bl, MPOBEPATh HUX IKCICPUMEHTAIBHBIMU CPEICTBAMU,
dbopMynupysl 1eNb HCCIEAOBAaHMS, AaHATU3UPOBATH MOJYYEHHBIE pE3ylbTaThl M Je1aTh
BBIBO/IbI;



YMCHHE y4acTBOBATh B YU4COHO-UCCIICIOBATEIILCKOW paboTe 110 OMOIOTHH, SKOJIOTUN H
MEWIIMHE, MPOBOIUMOM Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, ¥ MyOJUIHO MPEACTABIIATH
MOJYYCHHBIC PE3YJIbTAThI HA YIYCHUYCCKUX KOH(DEPCHIIUSX;

YMEHHE OILICHUBATh TUIIOTE3bl M TEOPUU O TPOUCXOXKICHUM >KU3HHU, YEJIOBEKa W
YeJIOBEYECKUX pac, O MPUYUHAX, TOCICACTBHIX U CIOC00ax MpEe0TBPAIICHHS TII00ATBHBIX
U3MeHeHul B bnocdepe;

YMEHHE  OCYIICCTBIATh OCO3HAHHBIA  BBIOOp  Oyaymied  mpodecCHOHAIBHOM
JCSITEIBHOCTH B 007acTH OHWOJOTMH, DKOJIOTHUH, TPUPOJIONOIB30BAHUSA, MEIUIIUHBI,
OMOTEXHOJIOTMH,  TCUXOJIOTUH,  BETCPHUHAPHM,  CEJIBCKOTO  XO3SIMCTBA,  IHIIEBOM
MIPOMBIIIJICHHOCTH, YIIyOJISTh IMO3HABATEILHBIA WHTEPEC, HANpPaBICHHBIA Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIICH Tpodeccnr W TPOJOIKEHHUE OMOJOTHUECKOTO OOpa3oBaHUS B
OpraHU3aIUsaX CPEAHET0 MPOPECCHOHATLHOTO U BBICIIIETO 00pa30BaHMUSL.

MPOBEPSIEMBIE HA EI'D ITIO BUOJIOI'MU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBI CPEJIHEI'O
OBHIETI'O OBPA3OBAHUSA

Kon
nposepsieM

IIpoBepsiemble TPeGOBAHHUS K MPeIMETHBIM pPe3yJbTAaTaM 0CBOEHUSI OCHOBHOI
oro

o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeHero 001ero 06pa3oBaHus
TpedOBaHU

A

CdopMUpOBaHHOCTH 3HAHUA O MECT€ U POJIU OUOJOTMH B CHCTEME €CTECTBEHHBIX
HayK, B (OPMUPOBAHUU COBPEMEHHOW E€CTECTBEHHOHAYYHOW KapTHUHBI MHUPA, B
MMO3HAHUM 3aKOHOB MPHUPOJIbI U PEIICHUH KU3HEHHO BAXKHBIX COIMATBHO-ITUYECKHX,
1 HSKOHOMHUYECKUX, JKOJOTMUECKHX MpPOOJEM UETOBEYECTBA, a TaKKe B pPEHICHUHU
BOINPOCOB PaIllMOHAILHOTO MPHUPOAONOIL30BaHUs, B (DOPMHUPOBAHUHU IIEHHOCTHOTO
OTHONICHUS K MPHUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIa/Ie POCCUICKUX U 3apyOeKHBIX

y4€HBIX — OMOJIOTOB B pa3BUTHE OMOJIOTUN

Bnagenue cucremoit 3HaHUMMT 00 OCHOBHBIX METOJaX HAy4YHOrOo MO3HAHUS,
HCIIOJI3YEMBIX B OHMOJOTMUECKHX HCCIEAOBAHUSIX JKUBBIX OOBEKTOB M DKOCHCTEM
(omucaHue, W3MepeHHe, MpOBeIeHUE HAOIIOACHUI); CMOocOoOaMH BBISBICHHUS H
OIICHKH aHTPOTIOTE€HHBIX U3MEHEHUH B IPUPOJIE.

YMeHHe BBIIBUTATh TUIIOTE3BI, MPOBEPATh MX IKCIEPUMEHTATBHBIMU CPEACTBAMHU,
dbopMyupys 1edb HCCIEIOBAaHUS, AHAIU3UPOBATH IOJYYCHHBIE PE3yJbTAaThl H
JienaTh BBIBOJIBI.

BrisiBneHne 3aBUCMMOCTH MEXIy HCCIEAYEeMbIMH BEIUYMHAMH, OOBSICHEHUE
MOJIYYCHHBIX PEe3ylIbTaTOB W (OpMyIHpoBaHWE BBIBOJOB C HCIIOJIb30BAHHEM

HAy4YHBIX MOHSTHI, TEOPHUIl U 3aKOHOB

YMeHne BIageTh CHCTEMOM OHMOJIOTMYECKUX 3HAHWM, KOTOpas BKJIIOYAET:

3 OCHOBOTIOJTArarolye OMOIOrMIECKUEe TEPMHUHBI M TIOHSATHS (’KU3Hb, KJIETKa, TKaHb, OPTaH,

OpraHu3M, BH, TOMYJISINs, IKOCUCTEMa, OHOIIeHO3, Onochepa; MeTaboIu3M, TOMeocTas,




KJICTOYHBII ~ WMMyHHUTET, OWOcMHTe3  Oenmka,  OWMOMONMMEpBI,  JTUCKPETHOCTb,
caMOperyJIsILys, CaMOBOCIPOU3BEICHUE, HACJIeICTBEHHOCTb, WU3MEHYUBOCTbD,
SHEPro3aBUCUMOCTh, POCT U Pa3BUTHE);

Oouosiornueckue teopun: kierounas teopust T. [lIBanna, M. lllnelinena, P. Bupxosa;
KJIOHAJIbHO-CeeKTUBHOro ummyHutera I1. Opnux, .M. MeunukoBa, XpoMOCOMHas
Teopus: HaciueAcTBeHHOCTH T. Moprana, 3akoH 3apozsimeBoro cxoactsa K. bapa,
3BOMOLMOHHAsA Teopuss Y. JlapBuHA, CHHTETHYECKas TEOPHs 3BOJIIOLMH, TEOPHUS
anTponorene3a Y. JlapBuHa; teopus OuoreoneHoza B.H. Cykauésa; yuenue H.U.
BaBuioBa o meHTpax MHOrooOpasusi W TNPOUCXOXKICHHS KYIbTYPHBIX pPACTCHHUH,
yuenue A.H. CeBepuoBa 0 myTsSX W HampaBiCHUAX 3BoJionuU, ydeHue B.U.
Bepnanckoro — o 6uocdepe);

3aKOHBI (€IMHOOOpa3usi OTOMKOB IEPBOrO MOKOJICHHUS, PACIIEIUICHUS NPU3HAKOB,
HE3aBUCHMOI'0 HacieloBaHUs Ipu3HakoB ['. MeHaens; ClemIeHHOro Haclie0BaHUs
MIPU3HAKOB U HApYIIEHHUs cleIuieHus: reHoB T. MopraHa; roMoJOrHYecKuX psJioB B
HacieacTBeHHOM u3MeHunBocTH H.M. BaBuiioBa; renermueckoro paBHoBecus Jlx.
Xapnu u B. Baiin6epra; 3apoasieBoro cxoacrsa K. bapa; 6uorenernueckuii 3akoH
9. I'exkenst, . Mrosepa);

MPUHIIMIIBI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH);

npaBwia (MuHuMyMma FO. JIuGuxa, 3K0JOrMUecKo MupaMuibl yuces, OMoMacchl U
SHEPruMn);

runote3bl (koauepBatHo A.W. Omnapuna, nepsuuHoro OynboHa Jx. XonneiiHa,

mukpocdep C. Dokca, pudosuma T. Uek)

YMeHune pemarb IOUCKOBBIE OMOJOTHYECKHE 3a/1ayd; BBISBISATH IPUYMHHO-
CIEICTBEHHBIC CBSI3U MEXIY HCCICAyeMbIMH OWOJOTMYECKUMH  OOBEKTaMH,
MpOLECCaMu U SIBJICHUSMM; J€aTh BBIBOJbI M MPOTHO3bI HA OCHOBAHMHU MOIYYEHHBIX
PE3yIbTaTOB;

COCTaBJIITh TEHOTUITMYECKHE CXEMbI CKPEIIMBAHUS I PA3HBIX TUIOB HACIIEIOBAHUS
MIPU3HAKOB y OPraHU3MOB, COCTaBJISATh CXEMbl IIEpEHOCAa BEIIECTB U JHEPrUU B

9KOCHUCTEMAaxX (I_ICHI/I IIUTaHWA, ITUIICBLIC CCTI/I)

YMeHnue YCTaHaBJIMBATb  B3aUMOCBA3U MCKAY CTPOCHHEM U (1)YHKI_II/ISIMI/IZ
OpTraHoOn OB, KJIIETOK PA3HBIX TKaHefI, opraHaM U CUCTCMAaMH OPraHOB Yy paCTeHHﬁ,
JKMBOTHBIX M YCJIOBCKA, MCXKIAY OTallaMH oOMeHa BCIICCTB, OTallaMu KICTOYHOI'O
OUKJIa W KU3HCHHBIX IMUKIOB OPraHMW3MOB; J3TallaMHA 3M6pI/IOHaJ'H)HOFO Pa3BUTHA,
T'CHOTHUIIOM U (I)GHOTI/IHOM, (I)CHOTI/IHOM )51 (I)aKTOpaMI/I Cpeabl O6I/ITaHI/IH; rnpoueccamu
9BOJIIOLIMH, JABWXKXYIIUMU CUJIAMU aAHTPOIOTCHE3d; KOMIIOHCHTAMH PAa3JIMYHBIX

9KOCUCTEM U HpI/ICHOCO6J'IeHI/I$IMI/I K HUM OpPraHu3smMoOB

YMeHue BBIICNATh CYIIECTBEHHbIE TPU3HAKY:
CTPOCHUA BUPYCOB, KJIICTOK IMPOKApPHUOT W JOYKAPHOT, OQHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpPraHU3MOB, BHUJOB, OMOTEOIEHO30B, SKOCUCTEM U Ouocdepsl;

CTPOCHUA OpPraHOB U CUCTEM OPraHOB paCTCHHﬁ, JKUBOTHBIX, YCJIOBCKA, MPOLECCCOB




KUBHCACATCIIBHOCTHU, IMPOTCKAIOIIUX B OpraHu3Max paCTCHHﬁ, JKUBOTHBIX H
YEeJIOBEeKa; OWOJOTMYECKMX  TPOIECCOB: OOMEHa  BemiecTB  (MeTaboIu3M),
uHpopManui W TPEBpAIICHUS  DHEPrUH, OpOXKEHHs, aBTOTPOPHOTO |
reTepoTpoHOro THUIIOB NMUTAHMS, (OTOCHHTE3a M XEMOCHHTE3a, MUTO3a, Meio3a,
raMeToreHes3a, SMOpUOreHe3a, MOCTIMOPUOHATBHOTO pPAa3BUTHSA, Pa3MHOXKEHUS,
WH/IMBUYAIbHOTO Pa3BHTHs OpraHu3Ma (OHTOTEHE3a), B3aMMOJCHCTBUS T'CHOB,
reTepo3nca; JICHCTBHI UCKYCCTBEHHOTO OTOOpa, CTA0MIN3UPYIOIIETO, TBUXKYIIETO U
Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa; ajuIOMAaTPHUYECKOTO0 M CHMIIATPHUYECKOTO
BUJI000pa30BaHUsI; BIUSHUS JIBMKYIIMX CHJI 3BOJIONUN HA TeHO(OH] MOIMYIISIINN;
NPUCIIOCOOJICHHOCTH OPraHU3MOB K cpele OOWTaHWs, YepelOBaHUS HAIlpaBIICHHUH

OBOJIIOIMHK; KPYIrOBOPOTa BEIICCTB U ITIOTOKA SHEPIrKd B 9KOCUCTEMAX

CdopMUpoBaHHOCTh YMEHHUS BBIIEIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KIETOK
MPOKAPUOT U SYKAPUOT; OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OPraHHW3MOB, BUJIOB,
OMOTEOIIEHO30B W JKOCHCTEM; OCOOCHHOCTH TpOIlecCOB OOMEHa BEHIECTB M
NPEBpAICHHs] SHEPTHH B KJIETKE, (DOTOCHHTE3a, TNIACTHYECKOTO U YHEPTeTHIECKOTO
oOMeHa, XeMOCHHTE3a, MUTO03a, MEi03a, OILI0IOTBOPEHUS, PA3BUTUS U PAa3MHOKEHUS,
WHAMBUAYAILHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a), 0OpbOBI 3a CyIIECTBOBaHHE,
€CTECTBEHHOTO 0TOOPa, BUI000pa30BaHMsI, IPUCTIOCOOIEHHOCTH OPTraHU3MOB K Cpeie
OoOMTaHMsA, BIMSAHUS KOMIIOHEHTOB OJKOCHUCTEM, AHTPOIOTCHHBIX W3MEHEHUH B
9KOCUCTEMAaxX CBOEW MECTHOCTH, KPYrOBOPOTa BEIIECTB M IMPEBPALICHHUS SHEPTrUU B

ouocdepe

YMeHue  HCIOJb30BaTh  COOTBETCTBYIOUIME  apryMEHTBI,  OHMOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JUISL JIOKA3aTeNbCTBA POJICTBA OPraHU3MOB pa3HBIX
CUCTCMATUYCCKUX TIPYIII;, B3aNMMOCBA3U OPraHW3MOB U CPCJbl O6I/ITaHI/I$[; C€IUHCTBA
YeJIOBEYECKMX pac; HEOOXOJMMOCTH 3J0pPOBOr0 00pasza JKHU3HHM, COXpaHEHUS
pa3sHOOOpa3usi BUJOB M SKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHUS INPHPOJBI U

YCJI0BCUYCCTBA

YMeHnue KPpUTHYECKU OLCHUBATH I/IH(I)OpMaI_[I/IIO OMOJIOTHYECKOTO COJACPIKaHUA;
HHTCPHNPETUPOBATE 3TUYCCKUC ACIICKTBI COBPEMCHHBIX HCCIeIOBaHUM B 6I/IOJ'IOFI/II/I,
MCIUIINHC, 6I/IOTGXHOJ'IOFI/II/I; paccMaTpruBaTh rI100aIbHBIE DKOJOTHYECKHE HpO6H€MBI

COBPEMEHHOCTH, POPMUPOBATH IO OTHOIICHHIO K HUM COOCTBEHHYIO TTO3UIIUIO

HEPEYEHDB 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMBIX HA EI'D 11O

BHOJIOI'NAN
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 buonorns kak Hayka. JKuBble CHCTEMBI M X U3y4YEHUE

11

CoBpemeHHass OMONOTHsSI — KOMIUJIEKCHAsl Hayka. buonoruueckue Hayku M HM3ydaeMble MU
HpO6HeMBI. (DYHJIaMeHTaJ'H)HBIe, HpI/IKJ'Ia)]HBIe U TIIOHUCKOBBIC Hay‘-IHI)Ie HNCCIICOOBAHUA B
OHOJIOTUMU.

3HaueHne OUOJIOTHH B (I)OpMI/IpOBaHI/II/I COBpCMCHHOﬁ eCTeCTBeHHO-Hay‘{HOﬁ KapTUHBI MHpPaA.




[Mpodeccuu, crsa3annpie ¢ OUonoruei. 3HaueHWe OMOJIOTUU B MPAKTUYECKON JeSTEIbHOCTH

YCJI0BCKa: MEAUIIMHE, CCIIBCKOM XO35[ﬁCTB€, IMPOMBIIIJICHHOCTH, OXpaHEe IMPUPOIbL

1.2

JKuble cucTeMbl Kak mpeaMmeT u3ydeHus Ouosnoruu. CBONCTBA JKUBBIX CHUCTEM: €IUHCTBO
XHMHYECKOIO0 COCTaBa, JAUCKPETHOCTb W IEJIOCTHOCTh, CIIOXKHOCTh M YHOPSAOYEHHOCTh
CTPYKTYpPBI, OTKpPBITOCTb, CAaMOOpraHU3allus, CaMOBOCIPOU3BEICHHUE, Pa3APAKUMOCTD,
W3MEHUYHUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHuM3auuyd KUBBIX CHUCTEM: MOJICKYJISIPDHBIM, KJIETOYHBIM, TKaHEBBIM,
OpraHW3MEHHBIA,  IMOMYJSAIMOHHO-BUIOBOH, OSKOCHCTEMHBIH  (OMOTeOIeHOTHYECKUH),
ouocdepnsiid. [Iporeccsl, TpOUCXoasIIue B )KUBBIX cucTeMax. OCHOBHBIC PU3HAKU KUBOTO.

XKuznp kak ¢popma CyniecTBOBaHHS MaTepUU

1.3

Mertoabl 6nonoruyeckoil Hayku. HaOmronenue, usmepeHue, 3KCepuMeHT, CUcTeMaTU3alus,
MeraaHanu3. llonsatue o 3aBUCMMOM UM He3aBUCUMOHM IiepeMeHHOM. Ilnanuposanue
skcriepumenTa. IlocranoBka u nmposepka runore3. Hynesas runoresa. [lonarue BbIOOpKHU U
e€ JnocroBepHOcTh. Pa3bpoc B Ouonoruueckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH
IIOJIyYEHHBIX pe3ynbTaToB. [IpuuMHBI HCKaK€HUs pe3yNnbTaToOB 3KcnepuMeHTa. [lonsaTue

CTaTUCTHUYCCKOT'O TECTA

Knerka xak 6uoigorudyeckas cuCTeEMa

2.1

Knerka — cTpykTypHO-()yHKIMOHalbHAs €AMHUIA >KUBOro. Mcropusi OTKPBITHS KIETKH.
Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. lnelinen, P. Bupxos).
OCHOBHBIE MOJIOKEHUS COBPEMEHHON KJIETOYHOWU TEOPUHU.

Metoabl MOJNEKYISIpHOW H  KJIETOYHOM OHOJOrMM: MHUKPOCKOIUS, Xpomarorpadus,
eKTpoope3, METOJ MEYEHBIX aTroMoB, AuddepeHnnanbHoe LHEeHTpU(YrupoBaHHUE,

KYJIBTUBUPOBAHHUE KIICTOK

2.2

XUMHYECKUH COCTAB KIETKU. Makpo-, MUKPO- ¥ yJIBTPAMUKPOIIEMEHTHI. Boaa u e€ poib kak
pacTBOpUTEN, pEareHTa, ydacTHe B CTPYKTYPHUPOBAaHUM KJIETKH, TEIJIOPETYJISALHNH.
MuHepanpHble BeELECTBA KJIETKH, UX Ouosorumyeckas posb. Poiab KaTHOHOB M aHHOHOB B
KJIETKE.

buonornyeckue mnonumepsl. benku. AMHUHOKHCIOTHBIH cocTaB 0enkoB. CTpyKTypbl
O0enkoBoil Momekynbl. IlepBuuHas cTpykTypa Oenka, NeNnTUAHAs CBSA3b. BTopuuHasd,
TpeTUuHas, YyeTBepTUYHasi CTpyKTypbl. JleHarypauus. CpoiictBa OenkoB. Knaccuduxanms
6enkoB. buonornueckne QyHKIUU OEIKOB.

VYraeBoasl. MoHOCaxapu/ibpl, AUCAXapPHU/Ibl, OJUTOcCaxapuabl U nonucaxapuasl. OOmumii miaxn
CTpoeHHsI U (PU3UKO-XMMHUYECKHE CBOMCTBa yrieBoJoB. buonornyeckue QyHKIUH
YIJI€BOIOB.

JIunuzel. I'uapodunsHO-THIPODOOHBIE CBOIICTBA. Knaccuduxanus JUIHU/IOB.
Tpurnuuepunsl, ¢dochonunuabl, BOCKH, cTepou]bl. buonornueckue (GyHKIUHM JIUIHIOB.
OO6mme cBOCTBAa OMOJIOTHYECKUX MEMOpPaH — TEKY4YeCTh, CIOCOOHOCTh K CaMO3aMBIKAHHIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbsie xucnotel. JTHK n PHK. Ctpoenune HykiemHOBBIX KuciI0T. Hykimeoruusl.

[Tpunnun kommiementapuoctu. [Ipasuno Yapradda. Ctpykrypa JAHK — nBoiinas criupans.




Mecronaxoxaenue u ononornyeckue pynkunu JHK. Buast PHK. @ynkuuu PHK B kietke.
Crpoenne Monekynbl AT®. Makpospruyeckue cBsizsu B Monekyiae AT®. buonornueckue
¢byakuun AT®. BoccraHoBieHHbIE IEPEHOCYUKH, X QYHKIIUM B KieTke. CeKBEHUPOBaHUE
JHK.

CrpykrypHas Ouonorus: OMOXMMHYECKHME U OHMO(PHU3NYECKHE HCCICAOBAHHUS COCTaBa H

MIPOCTPAHCTBEHHOM CTPYKTYPbl OMOMOJIEKY

2.3

Tunbl kieTOK: SyKapuoTHdecKas W Hpokapuornyeckas. CTpyKTypHO-(YHKIIMOHAIBHBIC
00pa3oBaHMs KIETKH.

Ctpoenue npokapuoTrdeckoit kietku. Kierounast crenka 6akrepuit u apxeir. OcoOeHHOCTH
CTpoeHHUsI TeTepoTpo(pHOM M aBTOTPO(GHONH NPOKAPUOTUYECKUX KIETOK. Mecto u poJb
MIPOKApPHUOT B OMOIIEHO3aX.

Crpoenre u (GYHKUMOHUPOBAHUE SyKapHOTHYECKOM kieTku. [lnmazmaruueckas mMemOpaHa
(mnazmanemma). CTpyKTypa IUIa3MaTH4ecKOM MeMmOpaHbl. TpaHCHOPT BELIECTB 4epes3
IUIa3MaTHIECKyI0 MeMOpaHy: nmaccuBHBIN (muddysus, odbnerd€éunas nudQysus), akTHBHBIN
(mepBUYHBIN U BTOPUYHBIA aKTUBHBINA TpaHcnopt). [lomynponunaemocts memOpansl. Pabora
HaTpUI-KaJIMeBOr0 Hacoca. OHAOLMTO3: MUHOLUTO3, (aronmuro3. Ok3ouuTo3. Kierounas
creHka. CTpyKTypa U GYHKINHU KIETOYHOW CTEHKU PACTEeHUM, TpHOOB.

Huronnazma. Ilutozonms. [lutockener. JIBmkenue wnuroria3mbl. OpraHousibl KIETKH.
OpHoMeMOpaHHbIE OpraHOMJIbl KJIETKM: BHJominazMarudeckas cerb (OIIC), ammapar
lonbky, 1U30COMBI, HX CTpoeHHe M (GyHKUMU. B3auMocBs3p OJHOMEMOpaHHBIX
opraHouJioB kiieTku. CTpoeHue rpaHyssipHOro perukyiayma. CHHTE3 pacTBOPHUMBIX OENIKOB.
CuHre3 KiIeTOuHbIX MeMOpaH. ['nagkuil (arpaHyssipHbI) SHAOIUIA3MATUUECKUN PETUKYIYM.
Cekperopnast (ynknus anmapata ['ompmku. TpaHcmopT BemecTB B KieTke. Bakyomu
pacTUTENBHBIX KiIeToK. Knetounsii cok. Typrop.

ITosryaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHPHUH, TUTACTUBL.

Crpoenne M (QyHKIUMM MUTOXOHApPHM W miactui. [lepBuYHBIE, BTOPUYHBIE M CIIOXHbBIE
m1acTUbl  (POTOCHHTEZUPYIOLIUX AYKapUOT. XJIOPOIJIACThI, XPOMOIUIACTHI, JIEHKOIUIACTHI
BBICILINX PACTEHHM.

HememOpannble opranHouasl kietku CtTpoeHue MW (YHKIMM HEMEMOpaHHBIX OPraHOMIOB
kieTku. Pubocomsl. MukpodunamenTsl. Mpleunsle kieTku. MukpotpyOouku. Knetounsrii
ueHtp. CTpoeHue U JABMKEHHE XI'YTHUKOB M pecHHYEK. MUKpOTPYOOUYKM LMTOIIA3MBI.
Lentpuosns.

Snpo. Obonouka sipa, XpoMaTWH, KapuoIa3Ma, SIPBIIIKH, MX CTPOCHHE U (DYHKIIMH.
SAnepupiii  OenkoBbld  MaTpukc. IIpocTpaHcTBEHHOE  pacloiOKEHHE XPOMOCOM B
uHTepdazHoM sape. benku xpomaTuHa — TUCTOHBI.

Knerounsle BkiatoueHus. CpaBHUTENBHAS XapaKTEPUCTUKA KJIETOK dYKapHOT (PacTUTENBHOM,

KUBOTHOH, IPUOHOIN)

2.4

AccUMUIISIIIS U JUCCUMMIISIIIUS — JBE CTOPOHBI MeTabonm3ma. Turbl 0OMEHa BEIIECTB:
aBTOTPOQHBIA H TeTepoTpodHBIH. YuacTHe KHUCTIOpoJa B OOMEHHBIX IMpolleccax.
DHepreTudeckoe oOecrieueHne KIeTku: mnpeBpamienne AT® B 0OMEHHBIX MpoIeccax.

(DCpMeHTaTI/IBHHﬁ XapaKTep peaKLII/Iﬁ KJIETOYHOTO MeTa0oIM3Ma. CDepMeHTLI, X CTPOCHHUC,




cBoiicTBa M MexaHu3M neictBus. Kodepmentsl. Ominnunst (pepMEHTOB OT HEOPraHMYECKUX
KaTaJn3aTtopoB. benku-akTuBaTOopsl M OCIKU-MHTUOUTOPBL. 3aBUCHUMOCTh  CKOPOCTH
(hepMEHTAaTUBHBIX PEAKIIUN OT Pa3INYHBIX (DAKTOPOB.

IlepBHYHBI CHHTE3 OPraHUYECKUX BEIIECTB B KieTke. PortocuHTe3. Ponb XJIOpOIIacToB B
nporecce (orocunresa. CseroBas u TemHOBas ¢as3bl. [IpogykTuBHOCTH (hoTOCHHTE3A.
Bnusiaue pa3nuuHbIX GakTOpoB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHUe (POTOCHHTE3A.
Xemocunres. PazHooOpa3ue opraHu3MOB-XEMOCHHTETUKOB: HUTpUUIMpYIOLEe OaKTepuu,
xKenez00aKkTepuu, cepoOaKTeprH, BOJIOPOIHbIE OakTepun. 3HaUeHHE XeMOCHHTE3a.
Anas’poOHbie opranu3mbl. Buner Opoxenus. [TpoaykTsl OpoXeHHS W HMX HCIOJIb30BaHHE
YeJI0BEKOM. AHa3pOOHBIE MUKPOOPIaHU3MbI KaK OOBEKThl OMOTEXHOJIOTUU U BO30yIUTENN
Oosne3Hen.

AspoOHBIE OpraHu3Mbl. JTanbl 3HEpreTudeckoro oomena. [loAroToBuTeNbHBIM ITar.
I'mukonu3 — 6eCKUCIOPOAHOE PACIIETNICHHE TIIFOKO3bI.

buonoruyeckoe OKuCIEHHE, WM KJIETOYHOE JbIXaHue. Pojab MUTOXOHApPHM B mpoleccax
Ouosiornyeckoro oxucienus. Luknnueckue peakunu. OkuciaurenbHoe hochopuarpoBaHue.
[IpeumymiecTBa a3poOHOrO MyTH OOMEHA BEIIECTB Iepe] aHa’dpoOHbIM. DddeKkTuBHOCTH

SHEPreTUYEcKoro ooMeHa

2.5

Peakuuu marpuuHoro cuHresa. IIpyHLIMI KOMIUIEMEHTApHOCTH B PEAKIMSIX MaTPUYHOTO
cuHTe3a. Peanmm3anmsi HacieacTBeHHOW WHQOpManuu. ['eHeTHUecKui KoJ, €ro CBOWCTBA.
Tpanckpunuus  —  MaTPUYHBIN CHUHTE3 PHK. [IpyHUMOBL  TpPaHCKPUIMIWH:
KOMIUIEMEHTApPHOCTb, AHTUIAPAJIEIbHOCTh, ACUMMETPUYHOCTb. TpaHCIALus U €€ 3TaIbl.
VYyactue TtpancnoptHeix PHK B Oumocunrese Oenka. VYcioBus OuocuHTe3a Oelka.
Komuposanue amuHokucinot. Poss pubocom B GnocunTe3e Oenka.

Opranuzanys reHoMa y NpoKapuoT U DYKapuoT. Perymnsanus akTHBHOCTH I€HOB Y ITPOKAPHUOT.
I'unore3za onepona (®. XKako0, XK. Mano). Perynsauus oOMEHHBIX MPOIECCOB B KIETKE.
Kiterounslit romeocras.

Bupycbl — Heknerounbsle (OpMbI KM3HU W 0OJUratHele mapazutbl. CTpoeHHE MPOCTHIX U
CJIO’KHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycHsle 3a005eBaHus yenoBeka, KUBOTHbBIX, pacTteHuil. CIIN/, COVID-19, conuansHble

1 MEIMLIMHCKHE MTPOOIIEMBbI

2.6

Knerounslif nwmkn, ero mepuoisl u peryiasuus. Murepdaza u muro3. OcobeHHOCTH
MpoLeccoB, MmpoTekaromux B  uHTepdaze. [loaroroBka  KJIETKM K JIEJIEHHUIO.
[IpecunTeTnyecknii  (MOCTMUTOTHYECKHH), CHHTETHMUYECKHMH W  MOCTCHHTETHYECKUN
(MpeMUTOTUYECKHIT) TEpHO/IbI UHTEP(A3BI.

Matpuunelii  cunres JHK —  perumkanusa.  [lpunmunsr  perumkamuu — JIHK:
KOMIUIEMEHTAPHOCTh, IIOJYKOHCEPBATHBHBIM CHHTE3, AHTHUIAPAJUIEIBHOCTh. MexaHusm
pemwukanun  JJHK. Xpomocomsbl. Crtpoenne xpomocom. Tenomepsl U Tenomepasa.
XPpOMOCOMHBII HA0OP KJIETKU — KaprUOTHUM. [IUMIONAHBIN U rarnjaouaHbIi HAOOPBI XPOMOCOM.
I'omonoruyneie xpomocoMsl. [10710BbIE XPOMOCOMBI.

Jenenue knetku — MuTo3. CTaiud MUTO3a U MIPOUCXOJSAIINE B HUX MpoLecChl. TUIIBI MUTO3A.

KapI/IOKI/IHe3 U LMTOKHHE3. buojorndyeckoe 3HaueHHE MHUTO3a. PCFyJ'I}II_II/I}I MUTOTHUYCCKOI'O




uKia kieTku. [Iporpammupyemast KiieTouHast THOeIb — aromnTos.

qDYHKHI/IOHaJ'IBHaH TCHOMHKAa

Opranusm Kak OHojoruyeckast CucTema

3.1

OAHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOTIOKJIETOYHBIE OpPraHU3Mbl U MHOTOTKAaHEBBIE
OpraHU3MBI.

@opMbl pa3MHOXKEHHSI OpPraHU3MOB: Oecrojioe (BKJIIOYasi BEr€TaTUBHOE) U IMOJI0BOE. Bubl
0€ecroJIoro pa3sMHOXKEHUS: IOYKOBAHUE, CIIOPYIALUS, PparMeHTalHs, KIOHUPOBAHHUE.
[TonoBoe pasmuHoxkenue. IlomoBble kineTku, wnu ramersl. Meio3. Craaun Meiio3a.
[ToBenenue xpomocom B Meilosze. Kpoccunrosep. buosiornueckuii cMbicia Meno3a H
II0JIOBOTO Iporecca. Meio3 U ero MecTo B JKU3HEHHOM IIUKJIE OPraHU3MOB.
[IpenzapoapimeBoe pa3BuThe. I'amerorenes y xuBoTHBIX. [TonoBeie xene3bl. OOpazoBanue U
pa3BUTHE IIOJIOBBIX Kie€TOK. CnepmaTtoreHe3 u ooreHe3. CTpOEHHME IIOJIOBBIX KIIETOK.
OmnogoTBopeHre U SMOPHOHANBHOE pa3BUTHE KXUBOTHBIX. CHocoOBl OIUIOAOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTrenorenes.

WNuauBuyanbHOe pa3BUTHE OpraHu3MoB (oHTOreHes). Craguu sMOpHUoreHe3a »XKMBOTHBIX (Ha
npumepe  asarymku).  JpoOnmenwe. Tumbl  apoOmenus.  OcoOeHHOCTH — ApOOICHUs
MJIEKOMTUTAIOMIUX. 3apOJBIIIEBbIE JUCTKU (racTpyislus). 3aKkiagka OpraHoB M TKaHEH u3
3apOJBIIIEBbIX JIMCTKOB. B3auMHOe BiIMSHME 4YacTed pa3BUBAIOLIETOCS  3apojbliia
(oMOpuOHaNbHAS WHAYKIWSA). 3aKiajgka IulaHa CTPOCHUS JKMBOTHOTO Kak pe3yibTar
HEepapXUUECKUX B3aUMOJICHCTBUI reHoB. BiusHue Ha 3MOpHOHAIBHOE Pa3BUTHE Pa3IMYHBIX
(haKTOPOB OKPYKAIOLIECH CPEIBI.

Poct u pa3Butue xuBoTHbIX. [locTamMOpHroHanbHbIN niepuo. [IpsmMoe u HenpsiMmoe pa3BUTHE.
Pa3Butne ¢ Mmetamop(o30M y OECIO3BOHOUHBIX U MIO3BOHOYHBIX JKUBOTHBIX. buonornyeckoe
3HaYEHHE MPSIMOrO M HENPSMOI0 Pa3BUTHUS, UX PACIPOCTpPaHEHHE B Ipupoje. Tumbl pocra
KHUBOTHBIX.  (DakTOpsl  peryJsilMd  pocTa  JKUBOTHBIX M uenoBeka. Craauu
OCTAMOPHOHAIBHOTO PAa3BUTHS Y KUBOTHBIX U UesoBeKa. [leproabl OHTOreHesa yeaoBeka.
Pa3smuoxenue u pa3Bute pactenuid. 'ametrodur u cnopodur. Meiio3 B :KU3HEHHOM IHKJIE
pactenuii. OOpa3zoBaHue crop B TIpoliecce Meio3a. [ameroreHes y pacTeHH.
OmnogoTBOpEHNE M Pa3BUTHUE PACTUTEIBHBIX OpPraHU3MOB. J[BOHHOE OIJIOJOTBOPEHHE Y
LBETKOBBIX pacTeHuil. OOpa3oBaHuWe U pa3BUTHE CEeMEHHM. MeXaHHM3Mbl pEryJsaLuu

OHTOTE€HE3a Y PACTEHUI U )KUBOTHBIX

3.2

I/ICTOpI/IH CTAHOBJICHUA U pAa3BUTHA I'CHCTHKU KAaK HAYKH. OCHOBHBIC TCHETHYECKUE TTOHITHUS
U CHMBOJBI. ["'OMONIOTHYHBIE XPOMOCOMBI, AJUICIIBHBIC T'CHBI, AJbTCPHATUBHBIC ITPHU3HAKH,
)IOMI/IHaHTHI)II\/II u peuecanHHﬁ IIPU3HAK, TI'OMO3UTOTa, TCTCPO3UroTa, 4YUCTass JIMHUA,
FI/I6pI/I,Z[BI, T'CHOTMUII, (I)CHOTI/IH. OcHOBHEBIC MCTOAbBI TCHCTHUKU! I‘I/I6pI/I,Z[OJ'I01"I/IquKI/II\/'I,

HHTOHOFHQCCKHﬁ, MOJICKyJIHpHO-FCHeTI/I‘-ICCKI/Iﬁ

3.3

Mounorubpuanoe ckpemuBanue. [lepBoiit 3akoH MeHAens — 3aKOH €IMHO00pa3usi THOPUIOB
nepBoro mnokoisieHus. IlpaBuno nomuHupoBanus. Bropoit 3akoH Mennpens — 3aKoH
paciieruieHusi Tpu3HaKoB. lluTonornyeckne OCHOBBI MOHOTHOPHIHOTO CKPEIMBAHMS.

T'umoresza YUCTOTHI TAMET.




AHanuzupyroliee ckpemuBanue. [IpomexyTouHblil XapakTep HacieqoBaHus. Paciiernsenue
MIPU3HAKOB IIPU HETMIOJHOM JIOMUHHUPOBAHUMU.

JurubpuaHoe ckpenuBanue. TpeTuit 3aKkoH MeHaens — 3aKOH He3aBUCHMOTO HACJIeI0BaHMS
npu3HaKkoB. [{uTonornueckue OCHOBBI AUTUOPUAHOTO CKPEIIUBAHUSI.

CuernnenHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CuersieHHOE HaclieZJOBaHUE
I€HOB, HAPYIICHHUE CLETUICHUS MEX1Y TeHaMH. XpOMOCOMHAs TEOPUsl HACIEACTBEHHOCTH.
I'enetnka mnona. XpoOMOCOMHBI MEXaHU3M OIPEACNICHUs] Moja. AyTOCOMBI MU IIOJOBBIE
XpOMOCOMBI. ['OMOraMeTHbBII U rereporaMeTHbI IoJl. ['eHeTndeckas CTPyKTypa IOJIOBBIX
xpomocoMm. HacnenoBanue npu3HAKOB, CLHEIVIEHHBIX C ITOJIOM.

l'enotun kak wnenoctHass cucreMa. l[limedoTponusi — MHOMXECTBEHHOE JIEWCTBHE TI'€Ha.
MHoOeCTBEHHbI allienu3M. B3auMoielicTBUe HeaJIeIbHbIX T'eHOB. KOoMIIEeMEHTapHOCTb.

Onucras. [Honumepus

3.4

B3aumopetictBue reHoTMnia W cpeapl nmpu  GopMupoBaHUM (GeHoTHna. 3MEHYMBOCTh
npu3HakoB. KauecTBEeHHbIE W KOJMYECTBEHHBbIC MPU3HAKK. BHIbl  M3MEHYMBOCTH:
HEHACJICACTBCHHAS 1 HACICACTBCHHAS.

MoudukarmonHas HW3MEHYMBOCTh. Poib  cpenbl B opMupoBaHHMH  MOAM(DUKAIMOHHON
n3MeHYnBOCTH. Hopma peakimu npu3Haka. BapualimoHHBIM psn M BapuarivioHHas kpuBas (B.
Horanncen). CoiicTBa MOu(pUKaIIMOHHON U3MEHYNBOCTH.

I'enotununyeckast u3MeHUYMBOCTH. CBOHMCTBA TI€HOTUIHMYECKOM  HM3MEHYMBOCTH. BuIbl
TeHOTUINMYECKON N3MEHUNBOCTH: KOMOMHATHBHAS, MyTaIlMOHHASI.

KomOuHaTuBHAsT WM3MEHYMBOCTh. MeHO3 W TIOJOBOM IPOIECC — OCHOBa KOMOWHATHBHOM
M3MEHYMBOCTH. PoJIb KOMOMHATUBHON M3MEHYMBOCTHU B CO3/JaHUU T€HETHUECKOTO pazHoo0pa3ust
B IIpeZieax OHOTO BUAA.

MyranvoHHass U3MEHYMBOCTb. Buipl MyTanuid: TI€HHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CroHTaHHBIE M WHAYLUUPOBAHHBIE MYTAalUWHU. SIEpHbIE W LUTOILIA3MAaTHYECKHUE MYTAalLUU.
Comaruyeckrie ¥ TOJIOBbIe MyTauuu. [[pyuuuHBl BOBHUKHOBEHHS] MyTaiuil. MyTrareHsl U ux
BIIMSIHME HA OPTaHM3MBI. 3aKOHOMEPHOCTH MYTAIMOHHOTO TPOIEcca. 3aKOH TOMOJIOTHYECKUX
psanoB B HacienctBeHHoW m3MmeHunBoctu (H.UM. BaBunos). BHesaepHas M3MEHYMBOCTH U

HaCJICOACTBECHHOCTD

3.5

KapI/IOTI/IH YCJIOBCKaA. MC)KJIYHapOI[HaH nporpamMma HCCJICAOBAHUA TI'CHOMA YCIIOBCKA.

MGTO)ILI HU3YUCHUA I'CHCTHUKHU YCJIOBCKaA: FeHeaHOFI/I‘{eCKI/Iﬁ, 6JII/ISHCI_[OBBII>'I,
HHTOFGHGTHHGCKHﬁ, HOHYJ'IHHI/IOHHO-CT&THCTHHCCKHﬁ, MOJIGKyJI?IpHO-FeHeTI/I‘-ICCKI/Iﬁ.
COBpeMeHHOG OIpECACIICHUC T'€HOTHUIIA: ITOJJHOI'CHOMHOC CCKBCHHUPOBAHUC,

TCHOTUIIMPOBAHUEC, B TOM YHCJIC C TIOMOIIBIO HHP-aHaJ’IPBa. HacnencrBenHbie 3a00JIeBaHUS
YyelloBeKa. ['e€HHBbIe U XPOMOCOMHBLIC OoJie3HH uelloBeKa. bonesnm ¢ HaCJIEACTBEHHOMI
mpeapacIoIOKECHHOCTBIO. 3HadeHue MG)]I/IHI/IHCKOﬁ TCHCTHUKU B MNPCAOTBpAlICHUHU U JICUCHHUU

FeHETHYECKHX 3a00JIeBaHnH uesioBeka. CTBOIOBEIC KIIETKU

3.6

JloMmecTukalus U ceneKius. 3apoKIeHUE CeNIeKIMu U noMectukanuu. Yuenne H.W. Basumosa
O LIEHTpax MPOHCXOXJEHUSI M MHOrooOpasusi KyJlbTypHBIX pacTeHuil. Ponb cenmekiym B

CO3JaHNKU COpPTOB paCTCHI/Iﬁ U 1T0pod JKHUBOTHBIX. COpT, mnmopoaa, I1mTaMM. 3akoH




TOMOJIOTUYECKHX PSIIOB B HaciencTBeHHOW n3meHunBocTy H.M. BaBuiioBa, ero 3HaueHue Juist
CEJICKIIMOHHOW PaOOTHI.

Meroapl ceneKnMOHHONW paboThl. MIcKycCTBEHHBIH OTOOP: MacCOBBI W WHIWBHIYAJTbHBIN.
Dranbl KOMOWHAITMOHHOM cenekiuu. VcnbiTanne mpou3BoguTelNei mo motoMctBy. OT60p 1mo
TCHOTHUITY C MOMOIIBI0 OIEHKH (PEHOTHNA MOTOMCTBA M OTOOP MO T'€HOTHUITY C TMOMOIIBIO
anamm3a JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJICKIHMOHHOW paboThl. PamuanuoHHBIN U
XUMHYECKH MYTareHe3 Kak HCTOYHUK MYTaluid Yy KYJIbTYPHBIX (DOPM OpraHHU3MOB.
Hcnonb30BaHne T€HOMHOIO pEAAKTUPOBAHUS M MeTon0B pekoMOumHaHTHBIX JHK s
MOJYYEHUSI UCXOJHOTO MaTepraia i CeJICKIIUH.

[Tonmy4yenne nonmruion1oB. BHyTpuBHIOBas rubpuau3anysi. binm3KopoacTBEHHOE CKpEIMBaHKe,
Wi uHOpuaMHT. HeponcTBeHHOE CKpelMBaHue, WM ayTOpUIUHT. [ eTepo3nc U ero MpHYHHBL
Hcnonr3oBanune rereposuca B cenekumn. Otaanénanas rubpuamsanus. [Ipeononenre decriomus

MCKBUAOBBIX I'I/I6pI/II[OB. HOCTI/I)KGHI/IH CCIICKIIMN paCTeHI/Iﬁ H XKMBOTHBIX

3.7

OOBeKThl, HCIOJIB3yeMble B OHOTEXHOJIOTMH, — KIETOYHbIE U TKAHEBBIE KYJIbTYPBI,
MHUKPOOPIaHU3MBbl, MX XapaKTepUCTHKA. TpaauiroHHas OMOTEXHOJIOTHS: XJieOoledyeHue,
[IOJy4YE€HHE KHUCIOMOJIOYHBIX HPOJIYKTOB, BHUHOAENHE. MUKpOOHOIOINYECKUI CHHTE3.
OObekThl MuUKpoOHOJOrHueckux TexHosoruil. [IpomsBoacTBo Oenka, aMUHOKHUCIOT H
BUTaMUHOB. VICKyCCTBEHHOE OIUIOOTBOPEHHE. PEKOHCTpYKIMS SHLEKIETOK U KIIOHUPOBaHUE
KMBOTHBIX. METO/1 TpaHCIUIAaHTALUN SIEP KIIETOK.

XpOMOCOMHasl M TE€HHas MHXEHepus. VCKyCCTBEHHBIM CHHTE3 I'€Ha U KOHCTPYHPOBAHME
pexomOuHanTHBIX JJHK. JlocTrKeHMs 1 TEpCIEKTUBB XPOMOCOMHON U T€HHOW MHKCHEPHH.

MGIH/IIII/IHCKI/IG OMOTEXHOJIOTHH. VICIOJIb30BaHKE CTBOJIOBBIX KIIETOK

Cucrema 1 MHOroo0pa3ue OpraHn4eckoro Mupa

4.1

buonoruueckoe pasHooOpasue opranu3sMoB. CoBpeMeHHasi CHCTEMa OpraHMYeCKOro MHpa.
[Mpunnuner  knaccupukanuu  opranu3MoB.  OCHOBHBIE  CHUCTEMATHUYECKHE  TPYIIIBI
OpraHu3MOB.

OcoOeHHOCTH CTPOEHUS M JKU3HENEATEIbHOCTH OJHOKJIETOYHBIX OpraHM3MOB. bakrepuu,
apxeu, OJHOKJIIETOYHbIE TpPHUOBI, OJHOKIETOYHBIC BOJOPOCIH, JIPyrU€ MPOTHUCTHL.
KononunanpHbeie opranu3mbl. JIBHJKEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOHUIHOE,
KT'YTUKOBO€, PECHHYHOE. 3alllMTa Yy OJHOKJIETOYHBIX OpraHu3MoB. Paznpaxumocts y

OMHOKJICTOYHBIX OPTraHU3MOB. Takcucer

4.2

MHorokieToynsle pacTeHus. B3auMOCBA3b 4acTE MHOTOKJIETOYHOIO opraHusma. TkaHu,
OpraHbl U CHUCTEMBI OPraHOB MHOTOKJIETOYHOrO opraHusMa. OpraHus3M Kak €JUHOE IIEJIOE.
Tkanu pactenuil. TUNbl pacTUTENBHBIX TKaHEH: oOpa3zoBaTeNbHas, TOKPOBHAs, TPOBOAAINIAS,
OCHOBHasi, MexaHuueckasd. OCOOEHHOCTH CTpOeHMs, (QYHKIMI U pacroiokKeHHusl TKaHed B

opraHax pacTeHHUH

4.3

BererarnBHbIe M reHEepaTUBHBIE OpPraHbl pacTeHH. OYHKIIMU OPraHOB M CUCTEM OPIaHOB.
Kapkac pacreHuil. JIBWyk€eHME MHOIOKJIETOUHBIX pACTEHUH: TPONM3MBI U HACTHUH.

Ilornomexnue BOJABI, YIJICKHCIIOTO I'ada U MHUHCPAJIbHBIX BCHICCTB PACTCHUSAMMU. I[LIXB.HI/IG




pacrenuil. luddysus ra3oB yepe3 NOBEPXHOCTh KIETKHU. TpaHCIIOPTHBIE CUCTEMBI PACTCHHIA.
Brinenenne y pacteHuil. 3ammTa y MHOTOKIETOYHBIX pacteHuid. Kyrtukyna. Cpencrtsa
MAaCCUBHOU M XUMHUUYECKOH 3aIuThl. DUTOHIIU L.

PaznpaxxumocTs M peryiauus y OpraHu3MoB. Pa3zgpakumMocTb U peryssiius y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PoctoBrie BCIICCTBA U UX 3HAYCHUC

4.5

MHOroKJIETOYHBIE KUBOTHbIE. B3aUMOCBsA3b YacTeld MHOTOKJIETOYHOIO OpraHusma. TkaHw,
OpraHbl U CHUCTEMbl OPraHOB MHOTOKJIETOYHOTO OopraHu3Ma. OpraHu3M Kak €JUHOE LEJOe.
I'omeocras. TkaHu >KMBOTHBIX M YeJOBEeKa. THIIBI >KMBOTHBIX TKaHEH: >IHTENIMaIbHAas,
COCIMHMTEIIbHAS, MbIIIeYHas, HepBHass. OCOOCHHOCTH CTPOCHUS, (DYHKIIMM U PACIIOIOKCHUS

TKaHEH B opraHax >XMBOTHBIX 1 YCJIOBCKaA

4.6

Oprassl ¥ cUCTeMbl OpPraHOB XKUBOTHBIX. DyHKIMKM OpraHoB U cucteM opraHoB. Onopa Tena
opranu3moB. CKeneTbl OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX >KUBOTHBIX. HapyxHblii u
BHYTpeHHUH ckener. CTpoeHue U TUIIbI COEAMHEHUS KOCTEH.

JIBI)KEHHE MHOTOKJIETOYHBIX JKUBOTHBIX. IIuTaHue >KuMBOTHBIX. IIMTaHME MO3BOHOYHBIX
XKHUBOTHBIX. JIpIxanue »kuBOTHBIX. KoxkHOe npixanue. XKabepHoe u J1EroyHoe JbIXaHue.
JlpIxaHW€ TO3BOHOYHBIX JKMUBOTHBIX. OBOJIIOLIMOHHOE YCJIOXKHEHUE CTPOEHUs JIErKUX
[I03BOHOYHBIX KUBOTHBIX. /[pIxaTenbHas cucreMa yenoBeka. MexaHu3M BEHTUIISILUM JIETKUX
y OTHULl U MJIEKOMMTAIOUIMX. TpaHCHOPT BELIECTB y OpPraHu3MoB. TpaHCIOPT BELIECTB Y
KUBOTHBIX. KpoBeHocHast cucremMa u e€ opranbl. KpoBeHocHas cucreMa MO3BOHOYHBIX
AKUBOTHBIX. Kpyru kpoBooOpaiiieHus. DBOIIOLUOHHBIE YCI0KHEHUSI CTPOEHHSI KPOBEHOCHOM
CUCTEMBbI I03BOHOYHBIX XUBOTHBIX. BblieleHre y opraHu3MoB. BrijeneHue y *KUBOTHBIX.
CoxpaturenpHble Bakyosau. Oprasbl BblaeneHus. CBs3b IIOJIOCTH TeJNa C KPOBEHOCHOH M
BBIICTIUTENIBHON CUCTEMaMH. DBblielleHne y 1O03BOHOYHBIX JKMBOTHBIX. 3allluTa y
MHOTOKJIETOYHBIX KUBOTHBIX. [IOKPOBBI M UX TPOU3BOAHBIE.

Paznpaxxumocts M perymsiuus y oOpraHuzMoB. PasapaxumocTb y  OJHOKIETOYHBIX
opranu3moB. Takcucel. Pa3npaxuMocTp W perysnauus y MHOTOKJIETOYHBIX PpacTEHH.
PocToBbI€ BelecTBa U MX 3HAYCHHUE.

HepBHas cuctema u pediexkrtopHas peryisius y MHOTOKJIETOYHBIX >KMBOTHBIX. HepBHas
cucremMa U €€ OTHENbl. OBOJIIOLUOHHOE YCIOXHEHHE CTPOEHHs HEPBHOM CHUCTEMBI Y
KUBOTHBIX.

PazpaGotka anroputMoB M mporpamMMm ais 3(@ekTuBHOM (YyHKIMOHATBHOW aHHOTALUU
T€HOMOB, TPAHCKPUIITOMOB, NPOTEOMOB, METAa00JIOMOB MHKPOOPraHU3MOB, pPACTEHUH,

JKHUBOTHBIX U YCJIOBCKaA

Opl"aHI/ISM YCJIOBCKA U €T0 3JOPOBLEE

5.1

Oprasbl ¥ CHCTEMBI OpPTraHoOB 4YesioBeKka. OTIAeNbl TOJIOBHOTO MO3Ta MMO3BOHOYHBIX KUBOTHBIX.
Pednexc u pednexkropnas myra. besycnoBHble U ycinoBHBIE pediekchl. ['ymopanbHas
perymsiius U SHAOKPUHHAS CUCTEMA KUBOTHBIX U 4yesioBeka. JKene3bl SHTOKPUHHON CUCTEMBI
U HUX TOPMOHBL [lelicTBuE TOpMOHOB. B3auMOCBSI3b HEPBHOW M SHIOKPHUHHOM CHCTEM.
['mnoranamo-runoduszapuas cucrema. Peduiekc m pednexkropHas ayra. besycioBHeie u

YCIIOBHBIE peIIEKCHI




5.2

3ammra opraHuzmMa oT Oone3Hedd. VMmyHHas cucrema uenoBeka. KIeTouHbId U
TYMOPaJIbHBIA UMMYHHUTET. Bpokn€éHHBINA, MpuOOpeTEHHBIN crenupuIecKuii UMMYHHTET.
Teopus kioHanpHO-cenekTHBHOTO HMMyHHTeTa ([1.Dpnux, ®.M.bepuer, C.Tonerasa).
BocnanurenbHble OTBETHI OpraHu3MoB. Poib BpOXAEHHOIO HMMMYHHMTETAa B Pa3BUTHU

CUCTEMHBIX 3a00JIEBAHUN

5.3

KpoBeHocHass cucrema u e€ opranbl. Cepile, KpOBEHOCHBIE cOCyIbl M KpoBb. Kpyru

KpoBooOpamienus. Pabora cep/ia u e€ peryismus

5.4

Jpixanue yenoBeka. Jn¢dys3us ra3oB yepe3 MOBEPXHOCTh KIETKH. JlpIxaTenpHas cucTeMa

4enoBeka. JlpIxaTenpHas MOBEpXHOCTh. Peryisius npixanus. JlprxarenbHbie 00bEMBI

5.5

HI/IH_IeBapI/ITCJIBHaSI cucrema YCJIO0BCKaA. OTI[CHBI MUIICBAPUTCIIBHOT'O TpaKTa.

[InmeBapuTenpHbIe Kene3bl. BHYTPUIIOIOCTHOE U BHYTPUKIIETOUHOE ITUIICBAPEHUE

5.6

[ToxpoBs! 1 ux npousBoaubie. Opransl BeiAeneHus. [louku. Ctpoenne u GyHKIIMOHUPOBAHKE
HeppoHa. OUIIbTpaIus, CeKpenns 1 00paTHOE BCAChIBAHUE KaK MEXaHU3MBI paOOTHI OPraHOB

BBIACIICHUA. O6p330BaHI/Ie MOYH Yy YCJIOBCKa

5.7

JIBrokeHue denoBeKka: MbllieuHas cuctema. CKeneTHbIe MBIIIBI U uX padorta. CTpoeHue u

THUIIBI COCAMHCHUA KocTel

Teopus 3Bontonuu. PazButue xu3Hu Ha 3emiie

6.1

OpomtonmonHas Teopust Y. lapBuna. [Ipeanoceliku BO3HUKHOBEHUS AapBUHU3MA. JKU3HB U
HayyHas JedarenbHocTh Y. JlapBuHa.

JIBmokymiye cuiibl 3Booury BUI0B 1o Y. JlapBuHy (BBICOKAS HHTEHCUBHOCTD PA3MHOKCHHUS
OpPraHU3MOB, HACJIEJICTBEHHAs M3MEHYHMBOCTh, 0OpH0a 3a CYIIECTBOBAHWE, €CTECTBCHHBIN M
HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunTeTHueckoit Teopun sBomtonuu (CTD). HeiirpanbHas TeOpHs SBOIOIHH.
CoBpeMeHHass  JBOJNIOLMOHHAs  OWonorus. 3HAuYe€HHWE OBOJIOIMOHHOM  TEOpUU B

(OpMHPOBAHUU €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA

6.2

[lomynsmuss Kak dSJeMeHTapHas enMHULA 3Boiolud. COBpEMEHHBIE METOJBl OLIEHKH
TEeHETUYECKOT0 Pa3sHOOOpa3us U CTPYKTYpPbI NOMyJIsuil. MI3MeHeHne reHopoH 1a MOmyIIsIluU
KaK 2JIEMEHTapHOE SBOJIIOI[MOHHOE SIBJIEHHE. 3aKOH reHeTHueckoro pasHosecus k. Xapau,
B. BaiinGepra.

OneMeHTapHble (akTOpbl (ABWXKYIIME CHJIBI) HBOJMIOUUHU. MyTalMOHHBIA MpoIliecc.
KombOunartuBHast n3amMeHuuBoCTh. Jlpeiid reHoB — ciydyaliHble HEHalpaBiICHHbIE U3MEHEHMS
yacToT ayiened B momynsauusax. ekt ocHoBarens. Murpamuu. M3omsuus momyssiuii:
reorpaduueckas (IpoCTpaHCTBEHHAs ), Ouosiornyeckas (penpoyKTHBHAS).

EcrecTBeHHbIi 0TOOp — HanpaBisomuil pakTop 3Bomonnu. @opMbl €CTECTBEHHOT0 0TOOpA:
JIBUKYIINH, CTAOMIN3UPYIOMNHI, pa3phIBatolIui (qu3pynTuBHEIH). [lomoBoit oTOop.
[IpucnocoOneHHOCT, OpPraHu3MOB KaK pe3yjabTaT MHUKpPOAIBOJIOUMU. BoO3HHKHOBEHHE
INPUCTIOCOOTEHUH Yy  OpraHu3MoB. Apomopdo3sl U uauoagantanuu. IIpumeps
npucrnocobaeHuit y opranu3MoB. OTHOCUTEIBHOCTD MTPUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kxpurtepuum u crpykTypa. BumooOpa3zoBaHue Kak pe3yslbTaT MHKPOIBOJIOIHH.

W3onsmus — ximoueBoit paxktop BupooOpazoBanus. IlyTm u crnocoObl BUI000pa30BaHUS:




ajionatpudeckoe (reorpaduyeckoe), CHMIIATPUYECKOe (IKOJOTHYECKOE), «MIHOBEHHOE)
(monumonan3zanus, rudpuanszans). JJIMTeIbHOCTh BOTIOIMOHHBIX TPOILECCOB.
Mexanu3mbl HopMUPOBaHUS OHOJIOTUYECKOTO Pa3HOOOpa3usl.

Pone  osBoMOLMOHHOM  OWoMOrMM B pa3pabOTKEe HAyYHBIX METOAOB  COXPaHEHUs
Ooropa3zHooOpasusi. MUKPOIBOIIOIMS U KOIBOJIONHUS TAPa3UTOB M UX X035€B. MeXaHU3MBI

(hopMHUPOBaHKS YCTOMYMBOCTH K aHTHOMOTHKAM U CITIOCOOBI 0OPHOBI ¢ HEM

6.3

MGTOI[BI HU3YUCHUSA MAKPO3BOJOIHH. ITaneoHnToNIOrNUECKHE MCTOJbI U3YYCHHUA 3BOJIFOIWH.
[Tepexonubie popmbl U GUIOTEHETUYECKUE PSAIBI OPTaHU3MOB.

buoreorpaduueckue meto bl n3ydeHus spomonun. CpaBHeHue Giopsl U GpayHbl MAaTEPUKOB
1 0cTpoBOB. bruoreorpadudeckue odnactu 3eMian. BUIbI-OHIEMUKN U PEITUKTHL.
OMOpHOJIOTHUECKUE U CPAaBHUTEIHHO-MOP(OIOrHYECKHE METOABl H3YYECHHUS SBOJIOIHH.
I'eneTnyeckue MexaHU3MBbI HBOJIIOIIMHM OHTOTE€HE3a U MOSBICHUS SBOIIOIMOHHBIX HOBIIECTB.
['oMonornuHple ¥ aHAJIOTWYHBIE OpraHbl. PynuMeHTapHble oOpraHbl M aTaBU3MBI.
MOJ’IeKy.HHpHO-FeHeTI/I‘IeCKI/IC, OMOXMMHYECKHE W MaTeMaTHYECKUE MCTOAbl H3YUCHUA
OBOJIFOIINHA. T'oMmooruuneie re’wl. COBpeMCHHI)Ie MCTObI IMOCTPOCHUA q)HJIOFCHCTI/I‘-ICCKI/IX
JIePEBbEB.

XPOMOCOMHBIE MYTAI[MH U IBOJIIOLHSI TEHOMOB.

O6mume 3akoHOMEpHOCTH (TpaBuia) sBoronMKd. HeoOpatumocTh 3BONIONMU. AJanTUBHAS

panuanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIKOLIMHI

6.4

Hayunble rumores3bl NpPOMCXOXKIEHUS JKU3HM Ha 3emie. AOHOreHe3 M MaHCIEPMHUSL.
JloHayuHbl€e MpEACTABICHUS O 3apOXKJIECHUU KU3HU (KpealuuoHu3M). ['umnoreza nocTossHHOTo
caMO3apoKJIeHUsT KU3HU U €€ omnpoBepxkeHue omnbiTamu . Penu, JI. Cnamnanuanwm, JI.
[Tactepa. [TporcxoxaeHue KU3HU U acTPOOUOIIOTHSL.

OcHoBHbIE 3Tanbl HEOpraHuyeckoi 3pomronuu. [lmaHetapHas (reonoruyeckas) SBOJIIOLIMSL.
XuMmuyeckasi 3BOJOLUSA. AOUOTEHHBIM CHUHTE3 OPraHMYECKUX BEIECTB U3 HEOPTaHUYECKHUX.
OmnbiTr C. Mmnepa u I'. FOpu. O6pa3oBanue noiaumepoB u3 MoHomepoB. KoarepBaTHas
runote3a AWM. Onapuna, runore3a nepBuyHoro OynboHa J[x. XonneiiHa, reHeTHueckas
runote3a . Mémnepa. Pubosumer (T. Yex) u rumoresa «vupa PHK» V. T'munbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKJIETKH.

Hctopusa 3emam u  Meronbl €€ u3ydeHus. [FIckomaemble OpraHMYECKHME OCTaTKH.
I'eoxponomorust u e€ wMeroabl. OTHOCHUTENbHAsT W aOCONIIOTHAs ~ T'€OXPOHOJIOTHSL.
I'eoxpoHonoruyueckas 1Kasa: 0HbI, IPbl, HEPUOJIbL, JTTOXH.

Havanphble sTanbl opraHudeckoil 3Boironuu. [losBIeHHE M 3BOJIOLUS MEPBBIX KIETOK.
OBomonuss Metabonm3Ma. BozHuKkHOBeHHE MepBbIX 3KocucTeM. COBpeMeHHbIE MUKPOOHBIE
OMOTUIEHKM Kak aHaJoOr HepBbIX Ha 3emuie coobmiectB. CtpoMaTonuThl. [IpokapuoTel u
3yKapUOTBHI.

[Ipoucxoxaenue 3ykapuoT (CUMOHMOreHe3). OBOJIOLHUOHHOE IPOUCXOXKICHHE BHUPYCOB.
IIponcxoxaeHne MHOTOKJIETOUHBIX OPraHu3MOB. BO3HMKHOBEHHME OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE FTarbl SBOJIIOIMH BhICHINX pacTeHuil. OcHOBHbIE apoMopd 03kl pacTeHHI. Beixon

paCTCHI/Iﬁ Ha Cylry. IlosiBneHuE CIIOPOBBIX paCTeHI/Iﬁ M 3aBOCBAHUC MMU CYIIH. CeMcHHEIC




pactenus. [IporcxoxaeHUE BETKOBBIX PACTCHUM.

OcHOBHbBIE 3Tambl 3BOJIONUU KUBOTHOrO Mupa. OCHOBHbIE apoMOpP(O3bl KUBOTHBIX.
Bennackas ¢ayna. KemOpwiickuii B3pbIB — TMOSIBJIEHHE COBPEMEHHBIX THIOB. IlepBhie
XOpAOBBIE KUBOTHEIE. JKU3HB B BOJ/IC. DBOIIONHUS MTO3BOHOYHBIX. [IporcxoxkaeHne ampuomii
u perrruiuii. [IporcxoxaeHre MIIEKOMUTAIONMX U NTHI. [IpuHIMN Ki1rogeBoro apomopdosa.
OcBoeHne OeCr03BOHOYHBIMU U IO3BOHOUYHBIMH KUBOTHBIMU CYIIIH.

PazpuTune xu3Hu Ha 3emJjie MO 3paM M MepuojaM: apXeu, mpoTepo30il, najaeo30M, Me3030M,
KaifHo30M. OOmasi XapakTepuCcTUKa KiIMMara W IeoJIoTMYecKux mporeccoB. [losBienue u
pacuBeT XapaKTEePHBIX OPraHU3MOB. YTIe00pa3oBaHHE: €r0 YCIOBUS U BIUSHUE Ha Ta30BbIN
coctaB aTMOc(]ephl.

MaccoBble BBIMUpPAHHMS — 3KOJIOTMYECKHE Kpu3uChbl npouuioro. IIpuuuHbl M crneacTBus

MaccOBBIX BoIMUpaHUil. COBpeMEHHBIN 3KOJIOTHUYECKHI KPU3UC, €r0 0COOEHHOCTH

6.5

Pasnens! u 3agaun antponosnoruu. Meronsl anrpononorud. CTaHOBIIEHUE MPEACTABICHUN O
IIPOUCXOXACHUN YesoBeka. COBpEMEHHbIE HAYUHbIE TEOPUH.

CxoncTtBo  yesnoBeka € JKMBOTHBIMU.  CHCTEMAaTH4ecKOe  IIOJIOKEHHUE  YeJIOBEeKa.
CBujerenbcTBa CXOJCTBA 4YeNOBEKa C JKMBOTHBIMH: CPaBHUTEIBbHO-MOP(}OIOrHYECKHUE,
sMOpHooruyeckue, (puU3noIoro-6MoXuMu4eckre, rnoeneHuyeckue. OTIMUYUS YeloBeKa OT
KUBOTHBIX. [IpsIMOXOXJE€HME U KOMIUIEKC CBA3aHHBIX C HUM IpuU3HaKoB. Pa3Butue
TOJIOBHOTO MO3ra ¥ BTOPON CUTHAJIBHON CUCTEMBI.

JBrkyue cuibl (pakTopbl) aHTpONOreHesa: ouonoruyeckue, couuanbapie. COOTHOLIEHNE
OMOJIOTMYECKUX U COLMANIBHBIX (DPAKTOPOB B aHTPOIOT€HEE.

OcHOBHBIE CTaJIUM AHTPOIIOreHe3a. ABCTPAJIONUTEKN — JBYHOTHE Mpeaku aoaeil. Yenoek
YMEJbIi, NIEPBbIE U3TOTOBIICHUS OpyIHUi Tpyaa. UesoBeKk NpsMOXOASIIMI U NIEPBBIM BBIXOJ
moxae 3a mpexensl Ac¢puxku. UYenoBek reipensOeprckuit — oOmHMHA  Mpeaok
HEaHJEPTAILCKOrO YEJIOBEKAa M 4YeJIOBEKa pa3yMHOro. YenoBek HeaHAEPTAIbCKUM Kak BUL
JIOEH XOJOJHOIO KiMMara. YenoBeK pa3syMHBIM COBPEMEHHOTO THIA, JIEHUCOBCKHI
4eJI0BEK, OCBOEHUE KOHTUHEHTOB 3a npezenaMu AQpHky.

DOBOJIIOLIMS COBPEMEHHOro 4yenoBeka. EcTecTBeHHBI OTOOpP B MOMYNSLMAX YeIOBEKa.
MyTanoHHbIH npouecc U noaumMopdusM. [lonynsuroHHble BONHBL, Apeiid reHoB, MUTpanus
1 «3¢(}eKT ocHOBATENA» B MOMYJSAUAX COBPEMEHHOI'O YEJIOBEKa.

Yenoseueckue pacwl. [lonste o pace. bonbiine pachl: eBporeounaHas (eBpasuiickas),
aBCTpaJlo-HerpouHas (3KBaTOpHaIbHAas), MOHTOJIOMIHAS (a3MaTCKO-aMepUKaHCKast). Bpems
U TYTH pacceleHHs 4YeloBeKa M0 IiaHere. EQuHCTBO uenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. lIpucrnocoOieHHOCTh 4YenoBeKa K pasHbIM  YCIOBUSM
OKpYy»Karoten cpenbl. Biusiaue reorpaduueckoit cpensl U nperida reHoB Ha MOP(HOIOTHIO U

(I)I/ISI/IOJ'IOFI/IIO YCJI0BCKa

OKOCHUCTEMBI U MMpUCymue MM 3aKOHOMECPHOCTHU

7.1

Pa3nens! u 3agaun sKosnoruu. CBsI3b IKOJIOTUH C IPYTUMH HayKaMHU.
Mertoabl skonoruu. IloneBble HaOMrOAEHUS. DKCHEPUMEHTHI B HKOJOTHM: NPHPOJIHBIE U

J'Ia60paTOpHBIe. MOI[GJ'II/IpOBaHI/Ie B OKOJIOTHH. MOHI/ITOpI/IHF Oprxcafomeﬁ Cpcabl:




JIOKAJIbHBIN, PETUOHAIBHBIN U TTI00aTbHBIN

7.2

Okonornyeckue (HakTopsl U 3aKOHOMEPHOCTHU UX AeicTBus. Kiaccudpukams s3K0I0rn4eckux
¢dakTopoB: abHOTHUYECKHE, OHOTHUYECKHE, aHTpornoreHHsle. OOImue 3aKOHOMEPHOCTH
neictBus dkojornueckux (akropon. IlpaBuno muammyma (K. npenrens, 0. JInbux).
TonepantHOCTb. DBPUOHMOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abunornueckue ¢axtopsl. CBET Kak 3KoJoruueckuil ¢axtop. [lelicTBuEe pa3HBIX y4acTKOB
COJIHEYHOT'O CIIEKTpa Ha OPraHMU3Mbl. DKOJOTHUYECKUE TPYIIBl PACTEHUHA W >KMBOTHBIX IO
OTHOILIECHMIO K cBeTy. CUrHanbHas posb cBeTa. DOTONEepHOAN3M.

Temneparypa kak 3kosnoruuyeckuit ¢akrop. JleiictBue TeMmepaTryppl Ha OpraHU3MBbl.
[loiikunoTepMHbIE W TIOMOHOTEPMHBIE OpPraHU3Mbl. OBPUTEPMHBIE M CTEHOTEPMHBIE
OpTaHU3MBI.

BrnaxHocte kak skosormdeckuil ¢axtop. IlpucrnocoOnenus pacTteHud K MOJAEPKaHUIO
BojgHoro Oamanca. Kiaccudukanust pacreHuii mo ortHouieHuto k Boze. I[Ipucnocobnenus
’KMBOTHBIX K U3MEHEHHUIO BOJHOTO PEXUMA.

Cpenpl OOHWTaHUS OpPraHW3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, IMOYBEHHAs, TIyOWHHAs
[IOJIOYBEHHAs, BHYTpUOpraHu3MeHHas. PU3NKO-XUMUUECKHUEe OCOOCHHOCTH cpell OOUTaHUs
opranu3MoB. [Ipucnoco01eHns opraHu3MoB K KU3HHU B pa3HbIX cpelax.

Bbuonornveckue putmel. BHemnne u BHyTpeHHHE pUTMBL. CyTOYHBIE W TOJWYHBIE PUTMBIL.
[TprucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM YCIIOBHIA KU3HH.

XKuznennsie ¢opmbl opranu3moB. Ilonarue o xuzHeHHOW Qopme. XKuzHeHHbIE (OPMBI
pacTeHuil: nepeBbs, KyCTapHUKU, KYCTAPHUYKH, MHOTOJIETHUE TPaBbl, OJHOJETHUE TPaBBI.
XKuznennple (GOpPMBI JKUBOTHBIX: THIPOOMOHTHI, T€OOMOHTHI, a’3poOHOHTH. OcobeHHOCTH
CTpoeHus 1 00pa3a KU3HHU.

buornueckne  Qakroppl.  Buuel  OMOTHYECKMX ~— B3aUMOJCHCTBMI:  KOHKYpEHIIMS,
XMIIHUYECTBO, CUMOMO3 u ero Qopmbl. [lapa3utusm, Koomepamus, MyTyalu3M,
KOMMEHCQJIN3M (KBapTUPAHTCTBO, HaxJeOHHuecTBO). HeTrpoduueckue B3anuMoaencTBUs
(Tormueckue, opudeckue, Gadbpuueckue). 3HAUCHUE OMOTHUYECKUX B3aUMOJCHCTBUN IS

CYIICCTBOBAHUA OPraHU3MOB B CpEIC oOuTaHus. HpI/IHL[I/IH KOHKYPCHTHOI'O UCKJIFOUCHUA

7.3

DKOJIOTHYECKHE XapaKTEepUCTUKHU monynasuuu. [lomymsmus kak OHoOJOrMYeckas cHCTeMa.
Ponib HeOTHOPOHOCTH cpenibl, pU3NUEcKuX O0apbepoB U OCOOCHHOCTEW OMOJOrMH BHJIOB B
(GopMHpPOBaHUN TPOCTPAHCTBEHHOM CTPYKTYphl momnynsiuil. OCHOBHBIE MOKa3aTesH
MONYJISALIMK: YUCIEHHOCTh, INIOTHOCTh, BO3PAaCTHAas M IOJIOBas CTPYKTYypa, POKAAEMOCTH,
MIPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALHSI.

OKkojorudeckass cTpykrypa mnonyiasuuu. OIleHKa YWCIEHHOCTH monyiasuuu. J(uHamuka
NONyJIsIMM W €€ peryisinus. buoThyeckuii NOTeHUMal Nomyisanuu. MozenupoBaHue
JUHAaMUKU nonyisnud. Kpusele pocra uyucneHHocTH mnonyiassnuu. KpuBble BBDKUBaHUA.
Perynsnus 4ucieHHOCTH MONYASUUN: poib (DAKTOPOB, 3aBUCSIIMX W HE 3aBUCSIIUX OT
IUIOTHOCTH. DKOJIOTHYECKUe cTpareruu BuoB (I- u K-crparerun).

[lonatue 006 oskomormyeckoil Hume Buga. Mecroobutranue. MHOromepHass MOETb
skonornyeckor Humm k.M. Xarunncona. Pazmepsl sxonorndeckoit Hum. [lorennuansHas

" pCaJIn30BaHHAsA HUIIH.




Bun kxak cucrema nomymsinuii. Apeansl BUIOB. BuIbl M MX KU3HEHHBIE CTpPaTErHH.
3aKOHOMEPHOCTH TIOBEJEHUS M MWIpalMi OJKUBOTHBIX. bBHOJOrMYeckHe HHBA3UU

Yy>KEPOJIHBIX BUIOB

7.4

CoobmectBa opranuzMoB. buonenos u ero crpykrypa. CBsi3u Mexay OpraHu3MamMu B
ouorieHo3e. DxocucTemMa Kak oTKphITas cucreMa (A.J[x. Tercnu). @yHknuoHanbHbie OJOKH
OpPTraHU3MOB B SKOCHCTEME: MPOAYLICHThI, KOHCYMEHTHI, PeAYIEHTHI. Tpoduueckue ypoBHH.
Tpoduueckue nenu u cetu. Abnorndeckue 6;10ku SKocucTeM. [10UBbI U MIIBI B 9KOCUCTEMAX.
KpyroBoport BerecTB ¥ OTOK SHEPTUU B 3KOCHCTEME.

OcHOBHBIE MOKa3aTeln 3KOCUCTeMbl. buomacca U nmpoaykius. DKOJIOIHYeCKUe MHUpPaMHIbI
qrcen, 0MoMacchl U YHEPTUU.

HampaBnennsie 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKIeccuH. IlepBHUHBIE U BTOPUYHBIC
CYKLECCUHM ¥ MX IpPUYMHBL. AHTPOIOreHHBbIE BO3JeiHcTBUSA Ha cykueccud. KimmakcHoe
coobiecTBo. bruopa3sHooOpasue U NOIHOTa KPYroBOpOTa BEIECTB — OCHOBA YCTOMYMBOCTHU
COOOIIECTB.

[Ipupoanble 3KOCUCTEMBI. AHTPONOTE€HHBIE 3KOCUCTEMBI. ATpO’KOCHCTEMA. ATpPOLEHO3.
Paznuuus Mexxay aHTpONOT€HHBIMU U IIPUPOJAHBIMHU SKOCUCTEMAMHU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucreM. I'oponckas ¢iuopa u ¢dayHa.
CuHanTponuzauus ropojackoid QayHsl. buonormdyeckoe u XO3SMCTBEHHOE 3HAaYEHME
arposkocucTeM U ypOo3KocHUCTeM. 3aKOHOMEPHOCTH  (POPMHUPOBAHUS  OCHOBHBIX
B3aUMOJICHCTBUI OPraHU3MOB B 3KOCHCTEMAX.

IlepeHoc »Heprum M BELIECTB MEXJIYy CMEXKHBIMM JSKOCHCTEMaMH. YCTOHYHMBOCTH
OpPraHU3MOB, MOMYJSIIMM K 3KOCUCTEM B YCJIOBMSIX ECTECTBEHHBIX M AHTPOIIOI€HHBIX

BO3JEUCTBUN

7.5

buocdepa — oOmemnnanerapras oOoysiouka 3eMiH, TJ€ CYIIECTBYEeT WM CYIIEeCTBOBaJa
xu3Hb. Yuenue B.M. Bepuanckoro o 6mocdepe. Obmactu 6uochepsr u e€ cocras. Kupoe
BEIIECTBO OMOCGEPHI U ero (PyHKIUH.

3aKOHOMEPHOCTH CyIecTBOBaHUS Onocdeprl. OcoOeHHOCTH Ouocdepsl Kak TriodambHON
sKocucTeMbl. JlmHaMu4eckoe paBHOBecre B Ouocdepe. KpyroBopoTsl Bemects u
OMOoreoXuMHUECKHe HUKIIBI (Yriieposia, a3ota). PUTMHUUHOCTD siBIIeHUH B Ouocdepe.
3oHanbHOCTh OHOCcheprl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIM: TYHJIpa, XBOWHBIE
jeca, CMEIIaHHble W LIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, MYCTBIHH, TPOIUYECKHE
neca, BbICOKOropbs. Kinumar, pacTuTenbHbIN U 5KUBOTHBIH MUP OMOMOB CYIIIH.

CtpykTypa 1 GYHKIHS )KUBBIX CHCTEM, OIIEHKA WX PECYpPCHOTO MOTEHIMANa U OMOCPEPHBIX
byHKIUH

7.6

DKOJIOTHYECKUE KpHW3WUChI W WX NpUYMHBL. Bo3geiicTBue uyenoBeka Ha Ouocdepy.
3arpsi3HeHuEe BO3AYHIHOM cpeabl. OxpaHa Bo3dyxa. 3arps3HeHue BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymienune mnouBel. OXpaHa TMOYBEHHBIX pecypcoB. l3MeHeHue
KJINMaTa.

AHTpOTIOTEHHOE BO3/ICHCTBHE HA PACTUTEIBHBIN U JKUBOTHBIA MUp. OXpaHa pacTUTEITHHOTO

U KMBOTHOrO Mupa. OCHOBHBIE NMPUHIUMBI OXpaHbl Npuponbl. KpacHble kHUrH. Oco6o




oxpansiemble npuponHbele Tepputopun (OOIIT). boranuueckue cambl M 300JI0TMUECKHE
HapKH.
OCHOBHBIE NPUHLMIIEI YCTOWYMBOIO PA3BUTHS YeJOBEYECTBA M IpHUposl. PanmoHanbHOE

HPUPOJIONIOIB30BAHNE U COXPAaHEHHE OMOJIOTMYECKOT0 pasHo00pasust 3eMiu







