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MHNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo yuebHomy mpenamery "buonorus” (manee - O6uonorusi) Ha ypoOBHE CPEIHETO
obmiero obpa3oBanus pazpadorana Ha ocHoBe DenepabHOTO 3aKoHa OT 29.12.2012 Ne 273-D3 «O6
obpazoBannu B Poccuiickoit ®enepamuuy, @I'OC COO, KoHuenuwu mnpenogaBaHus ydeOHOTO
npenmMera «bHonorus» 1 OCHOBHBIX MOJOKEHUH (enepalibHOl paboyeil mporpaMMbl BOCITUTAHHUS.

VYuebnsiii mpeamer «buonorus» yriyonaéunoro yposus usyudenus (10-11 xmaccel) sBusercs
OHUM W3 KOMIIOHEHTOB HpeaMeTHoW obnactu «EcrtecTBeHHO-HayuHble mnpenmeTs». CorimacHo
nonoxxeHussM GI'OC COO npodunsHble yueOHbIE PEIMEThI, H3ydyaeMble Ha YIiyOJIEHHOM ypOBHE,
SIBISIFOTCS  crtocoboM mudepeHnmrany o0ydeHHusi Ha YPOBHE CpeaHEro oOIiero oOpa3oBaHHs H
MpU3BaHbl 00ECMEYUTh MPEEMCTBEHHOCTh MEXYy OCHOBHBIM OOIIUM, CPEIHUM OOIIMM, CPEIHUM
npodeccrnoHALHBIM U BBICIIIMM 00pa3oBaHueM. B TO jxe BpeMst KaxIbli U3 3TUX y4EOHBIX TPEIMETOB
JOJKeH OBITh OPHUEHTUPOBAH HA NPUOPUTETHOE pEIIeHHE O0pa30BaTENbHBIX, BOCIHUTATEIBHBIX U
Pa3BHUBAIOIIMX 3aJa4, CBA3aHHBIX ¢ MpodopueHTaIMel 00yJalomUXCs U CTUMYJIUPOBaHUEM HHTepeca
K KOHKpPETHOW 0O0JacTH HAy4yHOTO 3HAHHWS, CBS3aHHOTO C OWOJIOTHMEH, METUITMHOW, JKOJIOTHEH,
IICUXOJIOTHEH, CIOPTOM UJIM BOCHHBIM JIEJIOM.

[IporpamMma no yuebHOMy mnpeamery "buonorus" maér mpenacrtaBieHue O LENH U 3aqadax
u3ydyeHus ydebHoro npeamera «buonorus» Ha yriyOonéHHOM ypoBHE, OINpeaenseT 00s3aTeNbHOe
(MHBapuUaHTHOE) IPEIMETHOE COJAEpkKaHHME, €ro CTPYKTYpUpOBaHHE [0 pa3JenaM U TeMaw,
pacripeniesieHue 1o Kiaccam, peKOMEHIYET IMOCIEeI0BaTeIbHOCTh U3yUeHHsI y4eOHOro Marepuania C
y4€TOM MEXIMPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JJOTUKU Yy4eOHOTO IMpollecca, BO3PACTHBIX
0coOeHHOCTeH 00ydaromuxcs. B nmporpamme mo 6nonoruu peain3oBaH NPUHIUI IPEEMCTBEHHOCTH C
M3y4yeHueM OWOJIOTUM Ha YPOBHE OCHOBHOTO 0O0miero oOpa3oBaHusi, Ojarojmapsi uemy
[IPOCMAaTPUBAETCS HANPABICHHOCTh HA IMOCIEAYIOUIee pa3BUTHE OWOJIOIMYECKUX 3HAHUM,
OpUEHTHUPOBAHHBIX Ha (OPMUPOBAHHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IKOJIOTUYECKOTO
MBIIUICHHS], TPEJCTABICHUN O 3J0POBOM 00pas3e >KM3HH, Ha BOCIUTAHUE OEPExKHOrO0 OTHOIIECHUS K
OKpYJKarole MpupoaHOil cpene. B mporpamme mo OWONOTHH TakKe TOKa3aHbl BO3MOXKHOCTH
yueOHoro mnpeamera «buonorus» B peanuzanuu TpeboBanuii ®I'OC COO k mIaHUPYEMBIM
JTUYHOCTHBIM, METANpEeJAMETHBIM M TpPEeIMETHBIM pe3yiabTaTaM oOydeHHss U B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB Y4eOHO-TI03HABATEILHOM JAEITEIbHOCTH O0YYAIOIIMXCS IO OCBOCHHIO COAEPIKAHUS
OMOJIOTMYECKOT0 00pa30BaHUs Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHusl.

VYuebnsiii mpenmer «buonorus» Ha ypoBHE CpEIHEro OOIIero 0o0pa3oBaHUs 3aBEpIIAET
Ouojoruueckoe oOpa3oBaHHWE B IIKOJE W OPHUEHTUPOBAH HA paACHIMpPEHUE U YIIIyOJieHUE 3HAHHMA
oOyJaromuxcs 0 )KMBOU MPUPOE, OCHOBAX MOJEKYISIPHOU U KJIECTOYHOU OMOIIOTHUH, SMOPUOJIOTUH U
OMOJIOTHM pa3BUTHS, TEHETUKH, CEJIEKIIMH, OMOTEXHOJIOIMH, IBOJIIOIIMOHHOTO YUE€HHUS U IKOJIOTHH.

N3ydyenne yueOHoro mpenmera «buosiorus» Ha yriyOJeHHOM YpOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY OOYYaIOUIMXCS K MOCIEAYIOLEMY MOJIyYeHHI0 OMOJIOrHYecKoro oopa3oBaHus B By3ax U
OpraHu3alMsIX CpeAHEro npodeccuoHanbHOro obpazoBaHus. OCHOBY €ro COAEp)KaHUS COCTABISET
cucteMa OMOJIOTHYECKUX 3HAHUH, MOJYyYEHHBIX MPH W3YyYECHUH OO0YUYaIOIIMMUCS COOTBETCTBYIOITUX
CUCTEMAaTHYECKUX pa3/esioB OMOJIOrHH Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus, B 10—11 kmaccax
9TH 3HAHUS MOTYYAI0T pa3BuTHE. Tak, pacIIpeHbl U yITyOJIeHbl OMOIOTHYECKUE 3HAHUS O PACTCHHUSIX,
KUBOTHBIX, Tpubax, OakTepusx, OpPraHU3ME UeIOBeKa, OOMMUX 3aKOHOMEPHOCTSX IKU3HH,
JIOTIOJTHUTEIBHO BKJIFOUYEHBI OWOJIOTMYECKHE CBEIACHMS MPUKIATHOIO W IMOHCKOBOIO XapakTepa,
KOTOpBIE MOXHO HCIIOJIb30BAaTh KaK OPUEHTUPHI VI MOCIIEIyIoIIero Beidopa nmpodeccun. BozmoxHa
TaK)Ke WHTerpamusi OWOJOTMYECKUX 3HAHUU C COOTBETCTBYIOIIMMHU 3HAHUSMH, MOJYUYEHHBIMH
00y4aroIUMUCS TPU U3YYeHUU (HU3UKHU, XUMHUH, Teorpaduu 1 MaTeMaTUKH.



CtpykTypa mporpamMmsl 1o yaeOHoMy nipeameTy "buonorus" orpakaeT CHCTEMHO-YPOBHEBBIH
U OSBOJIIOLIMOHHBIM TOAXOAbI K H3y4yeHHI0 Ouosoruu. COrjJacHO WM, H3Y4YalOTCsl CBOMCTBAa H
3aKOHOMEPHOCTH, XapaKTE€pHbIE MJIS JKUBBIX CHUCTEM pa3HOTO YPOBHS OpraHU3alliy, SBOJIIOLMU
OpPraHUYecKOro Mupa Ha 3emie, COXpaHeHHs OMOJIOTMYECKOro pasHooOpas3us miaHersl. Tak, B 10
KJIacCE€ HM3YYalOTCSl OCHOBBI MOJIEKYJSIPHOW M KJIETOYHOM Ouojoruu, 3MOpHOIIOrHd U OHOJIOTHH
Pa3BUTHSL, TEHETHKH U CEJIEKIUH, OMOTEXHOJOTHH U CHHTETUYECKOH OHONOTHH, aKTyaJH3UPYIOTCS
3HaHUS OOy4aromuxcs 1Mo OOTaHWKE, 300JI0THH, aHATOMUH, (u3monoruu 4denoeka. B 11 kimacce
M3Y4YaroTCs SBOJIIOLIMOHHOE YYEHHE, OCHOBBI 3KOJIOI'MH U yueHue o Ouocdepe.

VYuebublii mnpeamer «buosorus» npu3BaH 0o0ecleYMTh  OCBOEHHE  OOy4YaroLUIMMHCA
OMOJIOTUYECKUX TEOPUI U 3aKOHOB, MJIEH, MPUHLIUIIOB U MPABUII, JISKAIINX B OCHOBE COBPEMEHHOU
€CTeCTBEHHO-HAYYHOW KapTHHBI MUPA, 3HAHUH O CTPOCHUH, MHOT000pa3u 1 0COOEHHOCTSIX KIICTKH,
OpraHusMa, IOMYJALUH, OWOLIEHO3a, HSKOCHCTEMbI, O BBIJAIOIIMUXCS HAy4YHBIX JIOCTUXKEHUSX,
COBPEMEHHBIX HCCIIEIOBaHMUSIX B OMOJOIMM, MPUKIAJHBIX aCMEKTax OMOJIOrMYecKux 3HaHuM. [lis
pa3BUTHA U MOJAEPKaHUS MHTepeca o0ydaroluxcs K OMOJIOruy Hapsily CO 3HAYUTENIbHBIM 00BEMOM
TEOPETUUYECKOr0 MaTepralla B COACPKaHUU IIPOrpaMMbl 110 OMOJIOTUHU ITPETYCMOTPEHO 3HAKOMCTBO C
UCTOpHUEN CTAHOBJIEHUS M Pa3BUTHs TOM MM MHOM 00jacTh OMOJOTrMH, BKJIAJOM OTEYECTBEHHBIX U
3apyOeKHBIX YUEHBIX B pellICHHE BaKHEHUIIIMX OMOJIOTMUECKUX U 3KOJIOTHUECKUX MPOOIIeM.

Lenp n3ydenus: ydeOHoro mpenmera «buomnorus» Ha yriryOJEHHOM YpPOBHE — OBJaJICHHE
00yYaroIUMUCS 3HAHUSIMUA O CTPYKTYPHO-(YHKIIMOHAJIBHON OpPraHU3aIlMH JKUBBIX CHCTEM Pa3HOTO
paHra u TpHOOpeTeHHe YMEHHUH MCIIOJb30BaTh 3TH 3HAHUA B (OPMUPOBAHMM MHTEpeca K
orpeieI€éHHON 065acTy MPO(eCcCHOHAIBHON 1€ TeIbHOCTH, CBSI3aHHOM ¢ OMOJI0ruei, win K BeIOOpy
y4eOHOTO 3aBeICHUS TSI TPOJOIDKEHHS OMOJIOTHYECKOT0 00pa30BaHMsL.

Joctuxenre 1enu u3ydeHus ydyeOHoro mnpeamera «buosnorusi» Ha yriiyOn€éHHOM ypOBHE
o0ecreynBaeTcs pelieHueM CIeIyoIuX 3a/1au:

OCBOCHHE O0YYAIOLIUMUCS CHUCTEMbl OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX OMOJIOTMYECKHX
TEOpUAX, KOHLEMUUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M IpaBWIAX, COCTABJIAIOIINX
COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHpa; O CTPOCHHHM, MHOT00Opa3uu U OCOOEHHOCTSIX
OMOJIOTUUECKNX CHUCTeM (KJIeTKa, OpraHu3M, TMOMyJAIus, BHJ, OWOreolneHo3, Ouocdepa); o
BBIIAIOIINXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTHY;

O3HaKOMJIEHHE O0y4aroUXxcs ¢ METOJaMM MO3HaHUs KUBOW MPUPOJIbI: UCCIIEI0BATEIbCKUMHU
METOAaMU OMOJIOTHYECKHX HayK (MOJEKYJISPHOM U KIETOYHOM OMooruu, sMOpHOIOTHU U OMOJIOTHH
pa3BUTHS, TEHETHKH U CEJEKLHH, OMOTEXHOJOTHH M CHUHTETHYECKOH OHOJOrHMH, MajeoHTOJIOTHH,
HKOJIOTUH ); METOJJaAMH CAMOCTOSITETIbHOIO IPOBEIEHUS OMOJIOTNYECKUX UCCIIeI0BaHUH B TaOOpaTOpHH
U B Ipupojie (HaboJeHne, U3MEepeHHe, SKCIIEPUMEHT, MOJIEIMPOBAaHUE);

OBJIaJIcHHEe OOYyYaloIMMUCS YMEHHUSIMHU: CaMOCTOATEIbHO HAaXOAWUTh, aHAJIU3UPOBATH MU
HCIOJIb30BaTh OMOJIOrMYECKYI0 HMH(OpMAIMIO; IOJIb30BaThCSI OMOJOTMYECKOW TEPMHUHOJIOTHEH H
CHUMBOJIMKOMN; yCTaHABJIMBATh CBSI3b MEXY pa3BUTHEM OMOJIOTUU M COLIUATbHO-IKOHOMUYECKUMHU U
9KOJIOTMYECKUMHU MpoOJIeMaMU YeJIOBEYECTBA; OLCHUBATh MOCIEACTBUSI CBOEU NEATENIBHOCTH IO
OTHOIICHMIO K OKpY KaroIlel MpUpOIHON cpesie, COOCTBEHHOMY 3/I0POBBIO U 3/10POBBIO OKPYKAIOIIUX
moziel; 000CHOBBIBATh M COOIOAATH MEpPhI MPOMUIAKTUKY HH(EKIMOHHBIX 3a00JeBaHUM, MpaBuiia
MOBEJICHUsI B MpHUpPOJEe U obecredeHuss 0e30MacHOCTH COOCTBEHHOW IKM3HEACATEILHOCTH B
Ype3BhIYAHBIX CUTYalMSIX IPUPOJHOTO M TEXHOTEHHOIO XapaKTepa; XapaKTepU30BaTh COBPEMEHHBIE
Hay4yHbI€ OTKPBITUS B 001aCTH OMOJIOTUH;

pa3BUTHE Yy OOYyYarOIIMXCS HMHTEJUIEKTYaJbHBIX M TBOPYECKMX CIOCOOHOCTEH B mpoliecce
3HAKOMCTBAa C BBIJAIOUIMMHUCS OTKPBITUSIMH M COBPEMEHHBIMHM HCCIIEIOBaHUSIMU B OHOJIOTHH,



pelmaeMpIMi €10 MpoOjeMaMH, METOJO0JIOTHENH OHOJOTHYECKOr0 HCCIENOBaHMs, MPOBEICHUS
OKCIIEPUMEHTANBHBIX  WCCICIOBAHHM, peIICHHWs  OHOJOTMYECKHX  3a7ad, MOJCITUPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB U MPOIIECCOB;

BOCHHUTAHHE Yy OOY4YarOIIMXCS IIEHHOCTHOTO OTHOILIEHUS K JKUBOM MPHUPOJE B LIEJIOM H K
OTJENbHBIM €€ 00BEKTaM U ABJIEHUSAM; (POPMHUPOBAHHE IKOJIOTUYECKOM, FTEHETUUECKON I'PaMOTHOCTH,
o0IIe# KyIbTYphl TOBEICHUS B IPUPOJIC; MHTETPAIIUN €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne OOYYAIOIUMUCS KOMIIETGHTHOCTH B PAIMOHAIBHOM MPHPOIONOIB30BAHUT
(cobunroienue mpaBWil MOBEACHUS B IIPUPOJIE, OXPAaHbI BUIOB, SKOCUCTEM, OHOChEphI), COXpaHEHUH
COOCTBEHHOTO 3[I0POBBbSl U 3J0POBbSI OKPYKAIOIIUX JHOAeH (coOmrofeHus Mep NPOPHIAKTUKH
3a0oneBaHul, obOecreueHue O€30MaCHOCTH JKU3HEACATEIBHOCTH B UYPE3BBIYAWHBIX CHTYaLUsX
MPUPOJHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIIOJIb30BAHMS OWOJIOTMYECKUX 3HAHUHN H
YMEHUH B IOBCETHEBHOW KU3HH;

CO3/IaHH€ YCJIOBHM JUIsi OCO3HAaHHOTO BbIOOpa  OOy4YaOIIMMHUCA  WHAMBUAYaAJIbHOM
00pa3oBaTeNbHOW  TPAGKTOPHH,  CIIOCOOCTBYIOIIEH  MOCHEenymoImeMy  HpoQecCHOHATBbHOMY
CaMOOIIPEJICIICHUIO, B COOTBETCTBUU C MHANBUYyAJbHBIMUA HHTEPECAMHU U TTOTPEOHOCTSIMU PETHOHA.

OO111ee YuCIIO YacoB, OTBEJCHHBIX HA M3y4YCHHE OMOJOTHH Ha YIiyOJIeHHOM YPOBHE CPEIHETO
obmero oopazoBanus, coctasisier 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Henento), B 11 kiacce
— 102 4aca (3 yaca B HEJeINIO).

OTb60p opraHM3aMOHHBIX (HOPM, METOJIOB U CPEICTB O0yUEHUSI OMOJIOTHH OCYIIECTBISETCS C
yu€ToM crneuu(ukud ero CcoJep)KaHusi W HANpPaBIEHHOCTH Ha MPOJOKEHHE OHOIOTHYECKOTrO
o0pa3oBaHMs B OPraHU3ALUAX CPEIHETr0 MPOPECCHOHATBHOTO U BBICIIETO 00pa30BaHHUS.

OOs3aTenbHBIM YCIIOBHEM TPH OOy4YeHHH OHOJOTMH Ha YriyOJIEHHOM YPOBHE SBIISETCS
MPOBEACHHUE JIA0OPATOPHBIX U MPaKTUUECKUX padboT. Takke ydacTue oOydarouuxcsi B BBHITOJHCHUH
MPOEKTHBIX U y4eOHO-MCCIIEOBATEIbCKUX PadOT, TeMAaTHKa KOTOPBIX OMpEAEINseTcs y4yuTelleM Ha
OCHOBE UMEIOIINXCS MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBUM.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CogepxaHue IPOrpaMMBl, BBIIECICHHOE KYPCUBOM, HE BXOIUT B IIPOBEPKY rOCYAAPCTBEHHOU
utorosou arrecranuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemeHHass Ouoyorusi — KOMIUIEKCHas Hayka. KpaTkas uctopus pa3BUTHS OHOJIOTHH.
buonornueckne Hayku u u3ydaemble MMM mpoOneMbl. DyHIaMeHTalbHbIE, NPUKIAIHbBIE U
IIOMCKOBBIE HAYYHbIE CCIIE0OBAHNS B OMOJIOTUH.

3HavyeHne Ouosoruu B (POPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpA.
[Tpodeccun, cBa3aHHble ¢ Ouonoruei. 3HaueHHEe OMONOTMUM B IPAKTHUYECKOH J1EATEIIbHOCTH
YeJIOBEKA: MEJUIIMHE, CENbCKOM XO35MCTBE, IPOMBIIUIEHHOCTH, OXPAHE IPUPOJIBI.

JleMoOHCTpaLuu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, V. I'apseii, I
Mennens, B. U. Bepnaackuii, . I1. I1aBnos, 1. 1. Meunukos, H. U. BaBunos, H. B. Tumodees-
PecoBckuit, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3p OMONOTHM C APYrUMH HaykamMm», «CuctemMa OMOIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JXKuBble cucteMbl Kak MpeaMeT nu3ydeHus ouosoruu. CBONCTBA JKUBBIX CHUCTEM: €JUHCTBO
XUMHYECKOI'O COCTaBa, JUCKPETHOCTD U LIEIIOCTHOCTb, CIIOKHOCTD U YIIOPSAAOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CaMOOPraHU3alMsl, CAMOBOCIIPOM3BENCHHE, Pa3IPaKUMOCTh, U3MEHUUBOCTh, POCT U
pa3BUTHE.

YpoBHM OpraHM3alMM KMBBIX CHCTEM: MOJIEKYJSPHBIA, KJIETOYHBIM, TKAHEBBIH,
OpraHU3MEHHBIN, MOMYISIMOHHO-BUA0BOM, SIKOCUCTEMHBIN (OMOTreoneHOTHYEeCKuil), OnoCQepHBbIil.
[Tpoueccsl, mporcxoasiiue B KUBbIX cucTteMax. OCHOBHbIE MPU3HAKK KUBOTO. JKu3Hb Kak gopma
CylecTBOBaHMs Marepuu. Hayku, u3yuaroniye )KuBble CUCTEMBI HA Pa3HBIX YPOBHSAX OpraHU3aLMH.

N3yuenune >XuBBIX cucTeM. Mertonasl Ouosnoruueckoil Hayku. HalOmionenue, u3MepeHue,
AKCIEPUMEHT, CUCTEMaTU3als, MeTaaHanu3. [IoHATHE O 3aBUCUMON U HE3aBUCHUMOMN MEPEMEHHOM.
IInanupoBanue skcnepuMeHnTta. IlocranoBka u mposepka rumnore3. Hynesas runoresa. [lonsarue
BBIOOpKH M €€ J0CcToBepHOCTh. Pa3bpoc B Oumonormueckux JaHHbIX. OLEHKa J1OCTOBEPHOCTU
IIOJIyYEHHBIX pe3ysabTaToB. [IpuumMHBI HCKaXXeHUs pe3ysabTaToB dKcrepuMmeHTa. [loHsaTue
CTaTUCTUYECKOTO TECTA.

JleMoOHCTpaLuu

Tabmuubl 1 cxembl: «OCHOBHBIE TPU3HAKH KU3HNY», «buonoruueckue cucreMsl», «CBONCTBa
KUBOM MaTepum», «YpOBHU OpraHU3alMu >KMBON HpHUpPOAb», «CTpOEHHE >KUBOTHOW KIIETKW»,
«Tkanm KUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOIO OpraHu3May», «bHOreoneHos»,
«buocdepay, «MeToIbl U3YUSHUS YKUBOIH TIPUPOIBI».

Ob6opynoBanue: gabopaTopHoe 000pynOBaHME I MPOBEACHUS HaONIONEHUH, M3MEpeHuH,
DKCIIEPUMEHTOB.

IIpakTuueckas padora «lIcnonab30BaHUE pPA3NUYHBIX METOJOB IMPH H3YYEHHUU >KUBBIX
CHUCTEMN.

Tema 3. buonorus Kjierku



Knerka — cTpyKTypHO-(QYHKIIMOHANbHAs €IWHMIA >KUBOTO. VCTOpHS OTKPBITHS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M. Ilneiinen, P. Bupxos).
OcCHOBHBIE TI0JI0’KEHUSI COBPEMEHHON KJIETOUYHOM TEOpHUH.

Metonbl MOJEKYISpHOW M KJIETOYHOW OHOJOrMH: MHMKpPOCKONUs, XpomaTorpadus,
anekTpodope3,  METOA  MEUEHbIX  aToOMOB,  JuddepeHIHanbHOe  LEeHTpUdyrupoBaHue,
KyJbTUBUPOBAHUE KIETOK. M3yuenue @OUKCUPOBAHHBIX KIemOK. IIEKTPOHHAS MHUKPOCKOIIHSL.
Kongokanvnaa muxpockonus. Bumanvhoe (npudicusnennoe) usyyeHnue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl 1 cxembl: «CBETOBOH MHUKPOCKOI», «DIIEKTPOHHBIA MHUKpOCKOm», «McTopus
pa3BUTHS METOJI0B MUKPOCKOIIUN».

OO6opynoBaHue: CBETOBOH MMKPOCKOI, MHKPOIpENnapaTbl PacTUTENIbHBIX, JKUBOTHBIX MU
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «/3ydyeHue MeETONOB KIETOYHOUW Owmosiornu (Xpomarorpadus,
anekrpodopes, nuddepennuanpaoe earpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi OpraHu3anms KJIeTKU

XVMMHYECKUH COCTaB KIETKU. MaKkpo-, MUKpO- U yJIbTPAMHUKPO3JIEMEHTHI. Boza u €€ poip kak
pacTBOPUTEIIS], peareHTa, y4acTue B CTPYKTYPUPOBAHMM KIIETKH, TEILIOPEryIanuu. MUHEpaIbHbIE
BElIECTBA KJIIETKU, X Ouojiornyeckas poJib. Pojib KaTHOHOB U aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKH. buonorumdeckue nonumepsl. benkn. AMHUHOKHCIOTHBIN
coctaB 6enkoB. CTpyKTypsl 0esIKOBOM Monekynbl. [lepBudHas cTpykrypa Oenka, nenTHHas CBSA3b.
BropuuHnasi, TpeTuuHas, 4YeTBepTUYHas CTPYKTypbl. Jlenatypamus. CBoiicTBa  OEJIKOB.
Knaccugukarus 6enkoB. buonorunueckue GyHkmn 6enkoB. [lpuonut.

VYraeBoasl. MoHOcaxapuipl, [ucaxapubl, oJMrocaxapuabl U noiaucaxapuasl. OOmui miaxH
CTpOEHUs U (PU3UKO-XHMHUYECKHE CBOMCTBA YIi1eBOA0B. bruonornueckue GpyHKIMH yriIieBOA0B.

Jluntuaet. I'uapoduibHO-THAPOGOOHBIE cBOMcTBA. Kiaccudukanust munumos. Tpuriuiepuisl,
dbochomunuapl, BOCKH, cTepounbl. buonormdyeckne Gynkiuu aunuaoB. OOmMe CBOMCTBA
OMOJIOrNYECKUX MEMOpaH — TEKY4eCThb, CIIOCOOHOCTh K CAaMO3aMbIKaHUIO, TOTYIPOHHUIIAEMOCTb.

Hyxnennoseie kucnotsl. IHK um PHK. Ctpoenune HyknenHoBbIx kucnoT. HykneoTunusl.
[Tpunuun xommiuemeHtapHoctu. IlpaBuno Yapradgda. Crpykrypa JHK — ngBoiinas cnmpans.
Mectonaxoxaenue u 6nonornueckue Gpynkuuu JHK. Bunsr PHK. ®ynkunu PHK B knetke.

Crpoenne monexkynsl AT®. Makposprudeckue cBsizu B Monekyine AT®. buonornueckne
¢ynkuun  AT®. BoccTaHOBJGHHBIE MEPEHOCYMKH, WX (QYHKUMHM B  KJIeTke. [Ipyeue
nykneosuompugocpamol (HTD). CexBennpoBanue JJHK. Memoowr ecenomuxu, mpanckpunmomuxu,
NPOMeoOMUKU.

CrpykTypHast Ouosiorusi: OuMoXUMHUecKHe U OHO(pU3NYECKHE MCCIEOBAHUS COCTaBa M
IPOCTPAHCTBEHHOU CTPYKTYpbI OMOMOJeKy1. Modenuposanue cmpykmypol U YyHKyuti OUOMONEKY
u ux komniekcog. KomnvromepHuiti Ousaiin u Op2aHu4ecKull Cunmes OUOMONEKYL U UX HENPUPOOHBIX
aHano2o08e.

JleMoHCTpanuu

[Moprpetsr: JI. IMomunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, @. Canrep, C.
IIpy3unep.

Huarpammbl:  «PacnpeneneHne XUMHUYECKUX  JJIEMEHTOB B HEXHBOW  MPUPOIE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmuubl u cxemsl: «llepuonuueckass Tabnauma XUMHYECKHX OBIEMEHTOBY», «CTpoeHue
MOJIEKYJIbI BOJIbI», «BermiecTBa B cocTaBe opraHu3MoBy, «CTpoeHHe MOJIEKYIIbI Oeskay, «CTpyKTYphl



0enKkoBOM MOJEKynb», «CTpoeHHEe MOJIEKYJ YIIeBOJIOBY», «CTpoeHHEe MOJIEKY] JIUIHIOBY,
«Hyxnennossle KucioTe», «CtpoeHne Monekynsl ATD».

Ob6opynoBanue: XUMHUYECKas Mocy1a 1 000pyI0BaHHE.

JladopaTropnasi padora «O0HapyKeHHE OCIKOB C TOMOIIBIO KAYECTBEHHBIX PEaKITU».

JlaGopaTopuas pabora «lccienoBaHue HYKIEHHOBBIX KHCIIOT, BBIIEIEHHBIX M3 KJIETOK
pa3IMYHbIX OPraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tunbl KJIE€TOK: 3yKapuoTHYecKas U IpokapuoTHueckas. CTpyKTypHO-(YHKIHOHAJIbHbIE
00pa30BaHUs KJIETKH.

Crpoenue npokapuorudeckoi kiuetku. Kierounas crenka 6akrepuil u apxeil. OcobeHHOCTH
CTPOCHUS TeTePOTPOPHOI M aBTOTPOPHOI MPOKAPUOTHUECKUX KIETOK. MECTO U pOJIb MIPOKAPHOT B
OHoLIEHO3aX.

Crpoenre U (PyHKIMOHUPOBAHME 3yKapuOTHYecKo kierku. [lnasmarndeckas memOpaHa
(mna3manemma). CrpykTypa mia3MaTH4ecKod MeMOpaHbl. TpaHCIOpPT  BEUIECTB  uepe3
IUTa3MaTHYeCKyl0 MeMmOpaHy: maccuBHbBIA (muddysus, obOneru€nnas muddys3us), aKTHBHBINA
(mepBUYHBIH W BTOPUYHBIM aKTUBHBIM TpaHcropT). [lomynponunaemocts memOpanbl. PaGora
HaTpUil-KaJIMeBOro Hacoca. DHIOLMTO3: MUHOLUTO3, (haronuro3. Dk3omuro3. Kierouynas creHka.
CrpykTypa 1 QyHKIMH KIETOYHOW CTEHKH PacTEHH, TPHOOB.

Huronmnazma. Ilutozonmb. Ilutockener. JIBmxeHue wnuroria3mbl. OpraHOHWIBI KIETKH.
OnHomMeMOpaHHbIE OpraHoMbl KiIeTKU: 3Haoruazmarudeckas cetb (DIIC), ammapart I'osnbmxy,
JU30COMBI, MX CTpoeHHe M (yHKUMH. B3auMOCBs3b OZHOMEMOpPAaHHBIX OPIaHOMJOB KIETKH.
CtpoeHue TpaHyIsIpHOIO peTUKyiayma. Mexanusm Hnanpaenenus 6eaxoe 6 OIIIC. Cunres
pactBopuMbIXx ~ OenkoB.  CHHTE3  KIETOYHBIX  MeMOpaH. [mamkuii  (arpaHyssipHBIN)
sHAoMIa3MaTHueckuil petukynym. CekperopHas ¢yHkuus anmnapara [onbmxu. Moougpurkayus
benxos 6 annapame I onvooicu. Copmuposra benkos 6 annapame I onv0xcu. TpaHCTIOPT BEIIECTB B
KJIeTke. Bakyonn pactutensHbIX KieToK. Kierounslit cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOUABl KJIETKU: MMTOXOHAPUH, IUIACTUABL. [Ipoucxodcoenue
mumoxonopuu u naacmuo. Cumbuozenez (K.C. Mepexckosckuii, JI. Mapeynuc). CtpoeHue u
¢GyHKUMUM MUTOXOHApWUM W miactui. IlepBuuHble, BTOPUYHBIE U  CJIOXHBIE IUIACTH]IBI
(OTOCUHTE3UPYIOIINX FYKAPUOT. XJIOPOIUIACTHI, XPOMOILIACTHI, JISUKOTIACTHI BBICIIUX PACTCHHIA.

HememOpannbie opranouasl kietku CTpoeHue W (QyHKIMM HeMeMOpaHHBIX OpPraHOWIOB
KIeTku. Pubocomsbl.  Ilpomesxcymounvie — gpunramenmuvl.  MUKpOOUIAMEHTBl.  AKmuHnosbie
Mukpogpunamenmsoi. MBbIIIEUHbIE KIETKU. AKMUHOBble KOMNOHEHMbl HEMbIUEUHbIX KIEeMmOK.
MuxkpotpyOouku. Kierounsiii wnentp. CTpoeHHe U JABW)KEHHE JKIYTHKOB U PECHHYEK.
MuxkpotpyOoukn nuroruiasMmsl. LlenTpuons. beaku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. Momopuvie 6enxu.

SAnpo. O6onouka sapa, XpOMaTHH, KapuoIla3Ma, SAPBIIIKH, UX CTPOEHHE U (DYHKIIHH.
SAnepuslii 6enkoBbIi MaTpukc. [IpocTpaHcTBEHHOE PacoI0KEHUE XPOMOCOM B MHTEP(PA3ZHOM sJIpe.
dyxpomamun u cemepoxpomamut. belku XpoMaTuHa — TUCTOHBL. [Junamuka s10epHou 000104KU 8
mumose. Aoepnuiii mpancnopm.

Knerounsle BkimtoueHus. CpaBHUTENbHASI XapaKTEPUCTHUKA KIIETOK 3YKapHOT (pPaCTUTENBHOM,
’KUBOTHOM, rpUOHOIA).

JleMoOHCTpaLun

[Toptpetsr: K.C. Mepexkosckuid, JI. Maprymnuc.



Tabmuipl 1 cxembl: «CTpOCHUE SYKAPUOTHIECKOW KIIETKHY, «CTpOeHNEe )KUBOTHOU KIIETKH,
«CTpoeHne pacTUTENbHOM  KIETKW», «CTpoeHHe MUTOXOHIpuM», <«apo», «CrtpoeHue
IIPOKAPUOTUYECKOMN KIIETKH.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl PAaCTUTENbHbIX, )KUBOTHBIX KJIETOK,
MHUKpOIpenapaThl 0aKTepHaIbHbIX KIETOK.

JlabopaTopnasi paGora «l3yueHne cCTpoeHUs KIETOK Pa3IMuHbIX OPraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KIIETOYHONH MEMOpPaHBI».

JlabopaTopnas pabora «MccienoBanue IasMoin3a M JEIUIA3MOJIM3a B PACTUTENBHBIX
KIIETKax».

IIpakTHyeckas padora «I3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX)».

Tema 6. OOMeH BellecTB U NpeBpallieHHe JHEPTHH B KJIeTKe

AccUMMIAIMS U AMCCUMMWISALUS — JBE CTOPOHBI MeTaboiau3Mma. Tumbl oOMEHa BEIECTB:
aBTOTPOGHBINA U reTepoTpodHbI. YyacTue Kucioposa B 0OOMEHHBIX MpoLeccax. JHEpreTuyeckoe
obecrieuenne kieTku: npespanieane AT® B oOMeHHBIX mpoueccax. DepMEHTATUBHBIA XapaKTep
peakiuil KjaeTouyHoro Merabonusma. OepMeHTHI, UX CTPOCHHE, CBOMCTBA U MEXaHW3M JICUCTBUSI.
Kodepmentsl. Otnnunst GpepMEHTOB OT HEOPraHMYECKUX KaTaiau3aTopoB. benku-akTuBaTopbl U
OeIKU-MHTMOUTOPBI. 3aBUCUMOCTb CKOPOCTU ()EPMEHTATUBHBIX PEAKIMH OT Pa3IMYHbIX (aKTOPOB.

[lepBUUHBII CUHTE3 OpraHMYecKUX BellecTB B KieTke. DOTOCHHTE3. AHOKCU2eHHbI U
oxcueennwili pomocunmes y baxmepuii. Ceemocodbupaiowjue nueMeHmol U NUSMeHmMyl PeaKyuoOHHO20
yenmpa. Poiib xs10pormiacToB B mpouecce porocunreza. CeeroBast U TeMHOBas (pa3bl. Pomoovixanue,
Cs, Cs u CAM-munvr gpomocunmesa. IlpogykTuBHOCTH (oTOCHHTE3a. BiusHue pazinuyHbIX
(daxTOpoB Ha CKOPOCTH (hoToCHHTE3a. 3HAUeHUE (HOTOCHHTE3A.

XemocunTe3. PazHooOpasne opraHm3MOB-XEMOCHHTETHKOB: HUTPHUPHIUPYIOIIHE OaKTepHH,
xKenez00aKkTepuu, cepodakTepuu, BOJIOPOIHbIE OaKTepuU. 3HaU€HUE XEMOCHHTE3A.

AnaspoOHble opranu3Mmbl. Buabl Opoxenus. IIpoaykTsl OpoxeHHMs W UX HCHOJIb30BAHUE
YeJI0BEKOM. AHa’pOOHBIE MUKpPOOPTaHM3MBbI KaK OOBEKTbl OMOTEXHOJIOTMM W BO30YyIUTENN
Oone3Hen.

AdpoOHBIE OpraHu3Mbl. OTamnbl BSHEpreTudeckoro ooOmeHa. IloAroToBUTENBHBIN ATall.
['mukonu3 — 6eCKUCIOPOAHOE PaCIIeINICHUE TITIOKO3bI.

buonoruueckoe okucieHue, UM KJIETOYHOE JAblxaHue. Ponb MHUTOXOHApPUM B mpoleccax
Ouonoruuyeckoro okxucieHus. lluxnnueckue peakuuu. OxucnurenabHoe QochopunupoBaHue.
Onepaus membpannoeo epaduenma npomonos. Cunmes AT®: paboma npomonnou ATD-cunmasul.
[TpeumymectBa a’poOHOro mMyTd OOMEHa BeUIeCTB IMeped aHa’poOHBIM. (P(HEeKTUBHOCTH
HHEPreTHYecKOro oOMeHa.

JleMoOHCTpaLuu

[Toptpetsr: Ixk. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmumpl u cxembl: «DOTOCHHTE3», «DHEpreTudeckuii oomeH», «buocuHTEe3 Oenkay,
«Ctpoenne GpepMeHTay, «XeMOCHHTESY.

Ob6opynoBaHue: CBETOBOM MHKPOCKON, 000pyIOBaHHME AJISi MPUTOTOBJICHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENAapaToB.

JlabopaTopnasi paGora «/3yueHne KaTaIUTUYECKOW aKTUBHOCTU ()EPMEHTOB (Ha MpumMepe
aMUJIa3bl WM KaTanas3bl)y.

JlaGopaTopHas pa6ora «/3y4yeHue pepMEHTaTUBHOTO PACIICIUICHUs IEPOKCHIA BOAOPOAA B
PacCTUTEIbHBIX U JKUBOTHBIX KJIETKAX).

JlabopaTopnasi padora «CpaBHeHHE TIPOIIECCOB (DOTOCHHTE3A U XEMOCHHTE3a.



JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JTBIXAHUSI.

Tema 7. HaciencrBenHast uHpopMauus U peaju3anus eé B KIeTKe

Peakuuu marpuuyHoro cuures3a. [IpUHIMI KOMIJIEMEHTAPHOCTH B PEAKIMUSAX MATPUUYHOIO
cuHTe3a. Peanmzanmst HacnencTBeHHoW wuHMopmaruu. [‘eHEeTHYECKMH KOJ, €ro CBOMCTBA.
Tpanckpunuust — marpuunblii cuHTe3 PHK. IlpuHumnel TpaHCKpUNUIMHM: KOMILUIEMEHTAPHOCTb,
aHTUIApaLIEIbHOCTh, ACUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
kiemxke. Hexooupyrowue PHK.

Tpancmsanus u e€ sranbl. Yvactue TpancnopTHeix PHK B OmocuHTe3e Oenka. YcimoBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Cospemennvie npedcmagnenus o cmpoeHuu 2enog. OpraHuzanus T€HOMa Yy MPOKAPHOT U
9YKapHOT. Perynsius akTMBHOCTH I'eHOB y pokapuoT. [ 'unoresa onepona (. XKakob, K. Mano).
MonexynapHuvle mexanusmol IKCHpeccuu 2eHos y sykapuom. Ponb xpomamuna 6 pe2ynayuu pabomol
2enog. Perymsius oOMeHHBIX mpoiieccoB B KieTke. Kierounslii romeocTas.

Bupycel — HekieTouHble (OPMBI )KH3HH W OOJUTAaTHBIC Tapa3uThl. CTPOCHUE MPOCTHIX H
CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaro. Kuznennwiii yuki JJHK-codepiicawux supycos,
PHK-cooepoicawux eupycos, bakmepuoghazos. Obpamuas mpanckpunyus, peeepmasd, uHmezpasd.

BupycHsbie 3a0oneBanus yenoBeka, )kuBoTHbIX, pacteHuil. CIINJ{, COVID-19, connanbubie u
MEAMLMHCKHE NTPOOIEMBI.

buoungopmamura: unmezpayus u ananuz oonvuux maccusos («bigdatay) cmpyxkmypHoix
buonoeuueckux oanuvix. Hanomexunonoeuu é ouonocuu u meouyune. Ilpoepammupyemvie @yHkyuu
benxos. Cnocobwl docmasKu 1ekapcms.

JleMoOHCTpaLuu

[Toptpetsr: H. K. Konbuos, /1. 1. iBaHOBCKUI.

Tabmuie! u cxemsbl: «buocuntes 6enkay, «I'enerndeckuii koay», «Bupyce», «bakreprodarm.

IIpakTuyeckas padora «Co3aHue MOJEIHN BUPYCay.

Tema 8. ’/Ku3HeHHBbIN HUKJ KJIETKH

KneTounslii iuki, ero nepuoisl u perymsiuus. Uatepdasza u muto3. OcoO0EHHOCTH IPOIIECCOB,
nporekaromux B uHTepdasze. IlogrotoBka KkieTku K  JAedeHHi0. lIpecuHTeTHUeCKHU
(TOCTMUTOTHUYECKUI), CHUHTETUYECKUH M TMOCTCUHTETUYECKUH (IMPEMUTOTHYECKHI) TEPUOIbI
uHTEp(Pasbl.

Marpuunsiii  cunte3  JHK -  permmkanmsa.  Ilpuamuner  permmmkanuu  JIHK:
KOMILIEMEHTAPHOCTb, TOJIYKOHCEPBATUBHBIA CUHTE3, AHTUNAPAJUIEIbBHOCTh. MeXaHU3M perTuKauu
JHK. Xpomocomsl. CTpoeHre xpoMocoM. Tenomepsl U Tenomepasa. XpoOMOCOMHBIA HaOOp KIETKU
— KapuoTun. JIUIUIOMAHBI M TamjJouJHBIA HAaOOpPhl XPOMOCOM. ['OMOJIOTMYHBIE XPOMOCOMBI.
ITonoBBIE XPOMOCOMBI.

Henenne knetkn — Muto3. CTaAuu MUTO3a U MPOUCXOAAIINE B HUX IpoLecchl. TUbl MUTO3a.
Kapuokunes u niutokunes. buonornueckoe 3HaueHrEe MUTO3A.

Perynsamnust MUTOTHYECKOTO IIUKJIA KIETKU. [Iporpammupyemast KineTouHasi THOENb — aromnTo3.

Knerounoe saapo, XpoMocoMmbl, (yHKIHMOHalbHas TeHOMUKa. Mexanuzmsl nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «Lugposas knemxa» — ououngopmamuyeckue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JleMoOHCTpaL U

Tabmumpl u cxembl: «KWU3HEHHBIA LUK KIETKH», «Muto3», «CTpoeHHE XpOMOCOM),
«Pemmukanmsa JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOTpenaparhl: «MHUTO3 B KJIETKaX KOPEIIKa JTyKay.

Jladoparopnasi padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIPETapaTax.



Jladoparopnasi padora «HabGmomeHnne MHTO3a B KIETKaX KOHYMKA KOpeIIKa Jyka (Ha
TOTOBBIX MUKPOIMpENapaTax ).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonoruueckoe  pa3zHooOpasue OpraHU3MOB. OIHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHHUS M KU3HEIEATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeH, OJHOKJIETOYHBbIC TPHOBI, OJHOKJIETOYHBIC BOJOPOCIH, Ipyrue MpoTHCThL. KonoHuambHbIC
OpraHU3MBI.

B3auMocCBA3p yacTell MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHW, OpraHbl U CHCTEMBI OPraHOB.
Opranusm Kak enuHoe 1einoe. 'omeocras.

Tkanu pacteHuil. TUnbl pacTUTENbHBIX TKaHEN: 00pa3oBaTellbHasl, IOKPOBHAS, IPOBOAIIAS,
OCHOBHas1, Mexannyeckasi. OCOOEHHOCTH CTpOeHHUsI, PYHKUUN U pacroyiOKeHUs TKaHEeH B opraHax
pacTeHuil.

TKaHM )XMBOTHBIX M 4Y€JIOBEKA. THIBI )KUBOTHBIX TKAaHEH: SNUTEIUAIbHAS, COCUHUTEIbHAS,
MblleyHas, HepBHasg. OCOOCHHOCTH CTpOeHHs, (DYHKIMI M PaCIOJIOKEHHUS TKaHEW B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Opranbsl. BeretaTuBHblE M reHEepaTUBHbIE OpraHbl pacTeHUH. Opranbl U CUCTEMBbI OPraHOB
JKUBOTHBIX U 4yesoBeka. DyHKIMU OpraHOB U CUCTEM OPIaHOB.

Omnopa Tena oprann3zMoB. Kapkac pacrenuii. CkeneTsl 0HOKJIETOYHBIX U MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHbl1il U BHyTpeHHMI ckeneT. CTpOEHUE U TUIIbI COEUHEHUS KOCTEH.

JIBukeHne opranu3MoB. [[BrkeHHE OHOKIETOYHBIX OPTraHU3MOB: aMEOOUTHOE, )KT'YyTUKOBOE,
pecHuuyHOe. JIBMKEHHME MHOIOKJIETOYHBIX PpACTEHUH: TpPONM3MBI M HAcTUW. JIBHMkeHue
MHOTOKJIETOYHBIX )KHBOTHBIX U YEJIOBEKA: MbIledHas cucrema. Pednexc. CkeneTHbie MBIIIIIBI M HX
pabora.

[lutanue opranusmoB. [lorynonieHue BOIbI, YIJIEKHUCIOTO ra3a U MUHEPAJIbHBIX BEILECTB
pacreHusamH. [IuTanne )KUBOTHBIX. BHYTpUIIOJIIOCTHOE M BHYTPUKIIETOYHOE nuuieBapeHue. [luranue
MO3BOHOYHBIX >KMBOTHBIX. OTHAENbl NUIIEBApUTENBHOIO TpakTa. I[luieBapUTENbHBIE JKENE3bl.
IInimeBapuTenpHas CUCTEMA YEIIOBEKA.

Jpixanue opranu3moB. Jlpixanue pacteHuil. [[pixanue >kuBoTHBIX. [uddys3us razos yepes
MOBEpPXHOCTh KIeTkH. KoxkHoe npixanwe. [lpixaTenpHass moBepXHOCTh. JKabepHoe u JEroyHoe
JpIxaHue. J[pIxaHue MO3BOHOYHBIX )KMBOTHBIX U Y€JIOBEKA. JBOJIOIMOHHOE YCIOKHEHUE CTPOEHUS
JErKUX MMO3BOHOYHBIX KUBOTHBIX. /[pIXaTenpHas cucTeMa 4esnoBeka. MeXaHu3M BEHTUIISALMU JIETKUX
y NITUIl ¥ MJIEKOMUTAIONMX. Perynsauus npixanus. JpixatenbHbie 00bEMBI.

TpancnopT BemecTB y opraHu3mMoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHU. TpaHCIIOPT BelecTB
y )KMBOTHBIX. KpoBeHOCHas cuctema u e€ opransl. KpoBeHOCHasi cuCTEMa NO3BOHOYHBIX )KMBOTHBIX
u yenoBeka. CepJilie, KPOBEHOCHBIE COCYIIbl U KpoBb. Kpyru kpoBooOpaiieHus. DBOIIOIHOHHbIE
YCIIOKHEHUSI CTPOEHUS KPOBEHOCHOW CHCTEMBbl MO3BOHOYHBIX XHMBOTHBIX. PaboTa cepama u eé
peryisauus.

Beinenenne y opraHu3moB. Belgenenue y pacteHuidl. BelneneHue 'y JKMBOTHBIX.
CoxkparutensHble Bakyosnu. Opransl BeleneHus. GuibTpanus, ceKpenus U 00paTHOE BCAChIBAHUE
Kak MeXaHH3Mbl paboTbl OpraHoB BblieneHus. CBs3b MOJOCTH Tela C KPOBEHOCHOHM U
BBIJICTIUTENILHON cucTeMaMu. BbeljiesieHre y Mo3BOHOYHBIX KUBOTHBIX U yenoBeka. [louku. Ctpoenue
u ¢yHKIMOHKUpoBaHUue HedpoHa. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3ammrTa y OpraHu3MoB. 3aluTa y OAHOKJIETOUHBIX OpraHu3MoB. Criopel OaKTEpHil U IIUCTHI
IpoCTEHIKX. 3almMTa y MHOTOKJIETOYHbIX pacTteHuidl. Kytukyna. CpencrtBa naccuBHOM U
XUMHAYECKOH 3aIUTEl. OUTOHITAIEI.
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3almnTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [IOKpOBBI M MX MPOM3BOHBIE. 3alUTa OpraHu3Ma OT
6one3neld. IMMyHHas cuctema dyenoBeka. KileTouHblil 1 TyMOpaIbHBIH KIMMYHUTET. Bposk1€HHBIH 1
nproOpeTEHHBIN CrIeU(PUUECKUI UMMYHHUTET. Teopus KIIOHAIbHO-CeIeKTHBHOrO nMMmyHuTera (I1.
Opmux, ®. M. bepuer, C. ToneraBa). BocnasiutenbHble OTBETHI OPraHU3MOB. POJb BpOXKIEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

Pa3npasxuMocTh U perymisauus y opranu3MoB. Pa3apaxuMocCTh y OJHOKJIETOYHBIX OPraHU3MOB.
Takcucsl. Pa3npaxuMoCTh U peryisiliyis y pacTeHuil. POCTOBBIE BeleCTBA U X 3HAYCHUE.

Hepsnas cuctema u pednexropHas perynsuus y >kuBOTHbIX. HepBHast cucteMa u €€ OTAeNbl.
OBOJIIOIIMOHHOE YCJIIOKHEHNUE CTPOEHUSI HEPBHOM CUCTEMBI Y )KMBOTHBIX. OTIEINbI TOJIOBHOTO MO3Tra
MIO3BOHOYHBIX KUBOTHBIX. Pedekc u pedaexropnas ayra. besycinoBHbie U ycinoBHbIE pedIeKCh.

I'yMopasibHast peryinsnus M DHAOKPMHHAs CHCTEMa JKUBOTHBIX M 4esloBeKa. JKemessl
SHJIOKPUHHOM CUCTEMBI U UX TOPMOHBI. JleficTBUEe TOPMOHOB. B3anMOCBSI3b HEPBHOM U SHIOKPUHHOM
cucteM. [ unoranamo-runoduzapHas cucrema.

JleMoOHCTpaLuu

IToptper: U. I1. ITaBnos.

Tabmuiplr U cxembl: «OIHOKJIETOYHBIE BOJIOPOCIN», «MHOTOKIETOUHBIE BOJOPOCIN,
«bakrepun», «lIpocreiimue», «Opranbl IBETKOBBIX pacTeHU», «CUCTEMbI OPraHOB MO3BOHOUYHBIX
JKUBOTHBIX», «BHYTpeHHee cTpoeHue HaceKOMbIX», «TkaHu pacteHuin», «KopHEBBIE CHUCTEMBI»,
«Ctpoenue credisn», «CTpoeHHe JIUCTOBOM MIIACTUHKNY, « KaHU )KUBOTHBIX», «CKEJIeT 4eIoBeKay,
«IInmeBaputenbHas cucrema», «KpoBeHocHas cuctemay, «/lpixarenbHas cucrema», «HepBHas
cucreMay, «Koxay, «MpblieyHas cucrema», «BoiienurenbHas cuctemMay, « JHIOKPUHHAS CHCTEMaY,
«Ctpoenne wmbimb», «UMmmynurery, «KuiieuyHomosocTHeie», «CxemMa IMUTAHHUS PACTCHUI,
«KpoBeHOCHbBIE CHCTEMBI T03BOHOYHBIX KMBOTHBIX», «CTpoeHHe ruapel», «CTpoeHue miaHapumny,
«BuyTpeHHee cTpoeHue ao0xiaeBoro uepBsi», «HepBHas cucrema poio», «HepBHas cucrema
nsarymkny, «HepBHas cucrema npecmbikaromuxcs», «HepBHas cucrema ntuiy, «HepBHas cucrema
MiIeKonuTaromux», «HepBHas cucrema uyenosekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpenapaThl OJHOKIETOYHBIX OPraHHW3MOB,
MUKpOIIpenaparbl TKaHEW, PaKOBHHBI MOJUIIOCKOB, KOJUIEKIUU HACEKOMBIX, UITIOKOYKUX, KUBBIC
HK3EMIUIAPhl KOMHATHBIX PAacTeHUH, repOapu pacTeHUIl pa3HBIX OTAEJOB, BIAXHBIE MpenapaThl
JKUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKI[MM OECIIO3BOHOUHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHue AJi IEMOHCTPAIMM OYBEHHOTO U BO3JYIIHOTO MUTaHMs pacTEHU, pacIIenaeHus
KpaxMasa 1 OelIKOB Moj JAelcTBueM (pepMeHTOB, 000pyJOBaHUE JUIS J€MOHCTPAIMU OIBITOB I10
V3MEPEHUIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTEJIbHbBIX ABH)KEHNN, MOJENIN TOJIOBHOTO
MO3ra pa3INyYHbIX KUBOTHBIX.

JlabopaTopnas padora «/3yueHue TkaHEH pacTCHHI.

JlabopaTopnasi padora «l/3y4ueHne TkaHel KUBOTHBIX».

JlabopaTopnasi padora «l3y4yeHne opraHoB IIBETKOBOTO PaCTEHUS.

Tema 10. Pa3mMHoOkeHHMe U pa3BUTHE OPTAHU3MOB

®opMBl pa3MHOKEHHUSI OPraHU3MOB: Oecrioyioe (BKIIIOYass BEreTaTHBHOE) M TOJI0OBOe. Buapl
0ecIooro pa3sMHOXKEHUS: IOYKOBAHUE, CIOPYIALHUA, (parMeHTalHs, KIOHUPOBaHHE.

ITonoBoe pazmHoxeHue. IlonoBsie kneTku, wim ramersl. Melio3. Cragun meiio3a. [loBenenne
xpoMmocoM B Mero3e. KpoccnHrosep. buosornueckuii cMbICII Me03a U IOJIOBOTO Iporecca. Meno3
Y €r0 MECTO B )KM3HEHHOM LIUKJIE OPTaHU3MOB.

[TpenzaponpimeBoe pa3zsutHe. ['amerorenes y »xuBoTHBIX. [TonoBble xxene3sl. OOpa3zoBaHue U
pa3BUTHE NOJIOBBIX KJIEeTOK. Criepmarorenes u ooreHe3. CTpOEHUE MOJNIOBBIX KIETOK.

11



Om1og0TBOpeHHE U SMOpPUOHAIBHOE pa3BUTHE >KUBOTHBIX. CrHoOCOObI OIUIOAOTBOPEHUS:
Hapy»KHoOe, BHyTpeHHee. [lapreHorenes.

NuauBuayalbHOE Pa3sBUTHE OPraHU3MOB (OHTOr€HE3). DMOpHOJIOTUs — HayKa O pPa3BUTHUU
opranu3mMoB. Mopgoeenez — o0na uz enasuvix npobdnem smopuonocuu. Konyenyus mopghoeernos u
mooenu mopghozenesa. Ctanuu SMOpUOTEHE3a )KUBOTHBIX (Ha MpuMepe JIArykn). [poonenue. Tumns
npobnenus. [emepmunuposannoe u HeoepmMuHuposanuoe opoodaenue. bnacmyna, munvr 6nacmyn.
OcoOeHnHoCTH JAPOOJICHHUS MIICKONUTAIONINX. 3apOMABIIICBbIE JUCTKU (TacTpyssius). 3akiajgKa
OpPraHOB M TKAaHEW M3 3apOJBIIIEBBIX JUCTKOB. B3auMHOE BIMsSHHE 4YacTeil pa3BHUBAKOLIETOCS
3apojpiiia (3MOpHOHANbHAST MHIYKIMS). 3aKiajika IJaHa CTPOCHHUS XKMUBOTHOTO KaK pe3ysbTaT
UEPApXUUECKUX B3aUMOJEHCTBUI TreHOB. BiusHue Ha >MOpHOHAIbHOE pa3BUTHE PA3IUYHBIX
(aKTOpPOB OKpYKAIOIIEH CPEIbI.

Poct u passurtue xuBoTHbIX. [locTamMOpronanbHblil epuo. [Ipsmoe u HenmpsiMoe pa3BUTHE.
PazBute ¢ Meramopdo3oM y O€ClO3BOHOUHBIX U TO3BOHOYHBIX >KMBOTHBIX. buonorumueckoe
3HaUEHUE MPSIMOro M HENpPSMOI0 pa3BUTHUSA, UX pACIpPOCTpaHEHHE B Ipupone. Tumel pocrta
KUBOTHBIX. DaKTOpbl PETYJSLUU POCTA KUBOTHBIX M yenoBeka. CTaguu MocTaMOpPHOHAIBHOIO
pa3BUTHUS y KMBOTHBIX M uenoBeka. Ilepumonbl oHTOreHesza 4yenoBeka. CTapeHHME M CMEpPTh Kak
OHMOJIOTUYECKHE MTPOLIECCHI.

Pasmuoxxenue u pazputue pacrenuii. ['amerodur u ciopodur. Meiio3 B KU3HEHHOM IHKIIE
pacrenuii. OGpa3zoBaHue Crop B mpoiecce Meiio3a. ['amerorenes3 y pacrenuid. Omiog0TBOpEeHUE U
pa3BUTHE pPACTUTENIBHBIX OpPraHU3MOB. J[BOWHOE OIUIOAOTBOPEHUE Y IBETKOBBIX pPAaCTEHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl PEryJIsLUN OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JleMoOHCTpaL U

[Toprpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuipel 1 cxembl: «BereratuBHoe pasMHOXeHHE», «THUIBI GECHOIOro Pa3MHOKEHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHAbI», «Pa3MHOKEHNE IBIVIEHBIY, «Pa3MHOXKeHHE TUAPBD, «Meno3y,
«Xpomocombly», «I'amerorenes», «CTpoeHHe SIMIIEKIETKH U criepMaTto3onay, «OCHOBHBIE CTaIUU
OHTOreHe3a», «lIpsmoe n HenpsiMoe pa3BuTHe», «Pa3BuTHE MaliCKOTro )XyKa», «Pa3BUTHE capaHun»,
«Pa3BuTHe JArymIKu», «/IBOMHOE OIUIOAOTBOPEHHE y LIBETKOBBIX pacTeHui», «CTpoeHue cemsiH
OJIHOJIOJIBHBIX W JIBYZOJIBHBIX PacTeHU», «OKM3HEHHBIN LUK MOPCKOW KaIyCTbD», «KHU3HEHHBIN
UK MXay, « KU3HEHHBIN [IUKIT MANOPOTHUKAY, « KM3HEHHBIN [IUKII COCHBDY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHMKpOINpenaparbl SHIEKIETOK U CHepMaTO30HI0B,
Mozelnb «L UK pa3BUTHS JIATYILIKA».

Jladboparopnasi pabGora «l3yyeHue CTpPOEGHMsSI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTnyeckas padora «BbIiBICHME NPU3HAKOB CXOJCTBA 3apOJBIIIEH IO3BOHOYHBIX
JKUBOTHBIX.

JladopaTropnasi padora «CTpoeHre OpraHOB Pa3MHOKEHHUS BBICIIINX PACTCHUI».

Tema 11. I'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH U M3MEHYHMBOCTH OPraHU3MOB

VcTopus cTaHOBIEHHS U pPa3BUTHsI TeHETHKH Kak Hayku. Pabotel I'. Mennens, I'. ne @puza, T.
Moprana. Ponp oTeuecTBeHHBIX Y4€HBIX B pa3BuTuu reHetuku. Padorer H. K. Konsrosa, H. W.
BasunoBa, A. H. benoszepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE TOHATHS U CUMBOJIBI. ['OMOJOTMYHBIE XPOMOCOMBI, AJlIEJIbHBIE
TEHbl, AJbTEPHATUBHBIE IIPU3HAKHM, JOMUHAHTHBIH M PpELECCUBHBIM NpPHU3HAK, TOMO3MIOTAa,
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reTepo3uroTa, 4MCTas JHHUS, TUOpUAbI, TeHOTHMN, (eHoTun. OCHOBHBIE METOJbl TE€HETHUKHU:
TrHOPHIONOTHYECKUH, HTUTOIOTMYECKHH, MOJIEKYIISIPHO-TeHETUYECKUH.

JleMoOHCTpan U

[Toptpetsi: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. . BaBunos, A. H.
benozepckuii, I'. /1. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-Pecorckmii.

Tabmuie! 1 cxeMbl: «MeTOIbI TCHETUKIY, «CXEMbI CKPEIITUBAHUS.

JlaGopaTopHnas pa6ora «/[po3oduia kak 00BEKT FTeHETUIECKUX UCCIIECOBAHUII.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpeuuBanue. [lepBoiif 3axkon Menzens — 3aK0OH eIMHO00pa3usi THOPUIOB
neporo nokosuenud. [Ipasuino nomuHupoBanus. Bropoit 3akoH MeHenss — 3aK0H paclleruieHUs
npu3HaKkoB. L{uTomornyeckne OCHOBBI MOHOTHOPHUHOTO CKPEIIMBAaHUs. [ MIIOTe3a YUCTOTHI raMeT.

AHanu3upyrolee ckpeniuBanue. [IpomexxyTounblii Xapakrep HacienoBanus. Pacuiensienue
IIPU3HAKOB IIPU HETIOJIHOM JIOMUHHUPOBAHUMU.

Jurubpunnoe ckpemuBanue. Tperuii 3akoH MeHienss — 3aK0OH He3aBUCUMOTO HACJICIOBAHUS
npu3HaKoB. L{uTomornueckne OCHOBBI JUTHOPUIHOTO CKPEIIUBAHMSL.

Cuemnnennoe HacnenoBaHue npuszHakoB. Padotel T. Moprana. CremnyieHHOe HaciaeI0BaHUE
T€HOB, HAPYIIEHHUE CLETUICHUS MEXAY TeHaMH. XpOMOCOMHAs TEOPUsl HACIEACTBEHHOCTH.

['eneruka moma. XpOMOCOMHBIM MEXaHU3M OIpeNeiIeHHs] Moja. AyTOCOMBI U IIOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBIM M TreTeporaMeTHbIl Ioji. ['eHeTndeckas CTPyKTypa ITOJIOBBIX
xpomocoM. HaciienoBanue npu3HaKoB, CIEIUIEHHBIX C IIOJIOM.

'enotun kak wnenoctHas cuctema. [lmeloTponuss — MHOKECTBEHHOE JCHCTBUE TEHA.
MHOKeCTBEHHBI ~ ajuiequ3M. B3auMoaeicTBHE HeauleNbHbIX T€HOB. KOMIUIEMEHTapHOCTb.
Onucras. [Tonumepus.

['eneTnyeckuil KOHTPOJIb pPa3BUTHS PACTEHUM, JKUBOTHBIX UM UEJIOBEKa, a TakKke
(U3HONIOrMYECKUX IMPOIIECCOB, MOBEACHUS U KOTHUTHBHBIX (DyHKUUN. ['eHeTHUeCcKne MeXaHU3MbI
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUSL «XO3MMH — MApa3uT» U «XO3IUH — MHKPOOHOM).
['eHeTnyeckue acmeKThl KOHTPOJISI U W3MEHEHHs HacCJEICTBEHHOW HMH(OpMAlMMU B IMOKOJECHUAX
KJIETOK M OPTaHU3MOB.

JleMoHCTpanun

IToptpetsr: I'. Menpnens, T. Mopras.

Tabmunel u cxemsbl: «llepBblif U BTOpoOW 3akoHbl Mennena», «Tperuit 3akoH MeHnzaens»,
«Ananuzupymoliee ckpemuBaHue», «HemomHoe noMuHupoBaHue», «CIENIEHHOE HAacleI0BaHUE
NpU3HAKOB Yy nIpo3odunbly, «I'eHeTnka mona», «Kapuotun uenoseka», «Kapuotumn apo3oduisny,
«Kapuotun ntunb», «MHOKECTBEHHBIN aJIENU3M», «B3anmMoneicTBre reHoBY.

O6opynoBaHue: MOJAENb JUIsl JEMOHCTpAIlMM 3aKOHOB €IMHOO00pa3usi TMOpUAOB IEPBOIO
IIOKOJIEHUSI M pAaCIICIUIEHUs] TPU3HAKOB, MOJAENb A JEMOHCTPALIMM 3aKOHA HE3aBHUCHMOTO
HAaCJIEJI0OBAHMS MPU3HAKOB, MOJEINb JJIA JEMOHCTpPAllMU CLEIIEHHOTO HAaclleOBaHUs MPHU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/Ipozodunar.

IIpakTuyeckass padora «l3ydeHue pe3yabTaTOB MOHOTHOPUAHOTO CKpPEIIMBAHHUS Y
JPO30(QHITBD».

IIpakTuyeckas padora «3yueHue pe3ynbTaTOB IUTHOPUAHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumoneilictBue reHotuna M cpeabl npu  GopmupoBaHuu (peHotuna. V3MEHUYHUBOCTH
npu3HakoB. KauecTBeHHbIE U KOJIMUECTBEHHbIE PU3HAKU. BUIbI N3MEHUMBOCTH: HEHACIIECTBEHHAS
Y HaCJeICTBEHHA.
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MopaudukanoHHas M3MEHYMBOCTh. Poib cpenbl B ¢GopMHpoOBaHUM MOAMGUKAITMOHHON
n3MeHunBocTd. Hopma peakumu npusHaka. BapuanumoHHblii psa M BapuannoHHas Kpusas (B.
Horanncen). CBoiicTBa MOIU(PHUKAIIMOHHON H3MEHYHMBOCTH.

['eHoTnnnueckass u3MEHYMBOCTh. (CBOMCTBA T€HOTUIMYECKOH HM3MEHUMBOCTH. Bwuasl
TEHOTHITMYECKON M3MEHYNBOCTH: KOMOWHATUBHAS, MyTallUOHHAS.

KomOuHaTuBHAsT M3MEHYMBOCTh. MeH03 M IMOJOBOM MPOIECC — OCHOBA KOMOWHATHUBHOM
W3MEHUYUBOCTH. POJIb KOMOMHATHBHON M3MEHUMBOCTH B CO3JaHHH TCHETHYECKOTO Pa3HOOOpa3us B
npejenax oJIHOro BUA.

MyTauuoHHass W3MEHYUBOCTb. BuIbl MyTalui: TE€HHbIC, XPOMOCOMHbBIC, T'€HOMHBIE.
CrnoHTaHHBIE W WHIYIMPOBaHHBIE MyTalUU. SjepHble W UUTOIUIA3MATUYECKUE MYTallUHU.
ComMaruueckue U rnojaoBbie MyTauu. [[puunHbl BOSHUKHOBEHHS MyTalluii. MyTareHsl 1 UX BIUSHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTHM MYTAIIMOHHOTO IMpolecca. 3aKOH TOMOJIOTMYECKHX PSIIOB B
HacieacTBeHHOM n3MenunBocty (H.M. BaBuno). BHesnepHas n3MEHUNBOCTD U HACJIEACTBEHHOCTD.

Onuecenemuxa u >NUCEHOMUKA, POJb ONUSEHEMUYECKUX @GAaKkmopos 68 HAc1e008aHuu u
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS V) OP2AHUZMOS.

JdeMoHcTpannn

[Toptpetsi: I'. ne ®pus, B. Moranucen, H. 1. BaBuinos.

Tabmunel w  cxeMbl: «Buabl W3MEHYUBOCTH», «MOAH(PUKAIMOHHAS H3MEHYHBOCTDY,
«KoMmOvHaTHBHAST M3MEHUUBOCTHY, «Meiio3», «OmionoTBopeHue», «l eHeTndeckue 3a0oeBaHUS
yesnoBekay, « Buasl myraruin.

O6opynoBaHue: KHUBble M TepOapHble HK3EMIUIIPhl KOMHATHBIX PACTEHUH, PHUCYHKHU
(ororpadun) KUBOTHBIX C PA3TMYHBIMHA BUJIAMU H3MECHYUBOCTH.

Jladboparopnassi  padora  «lcciemoBaHue — 3aKOHOMEPHOCTEH  MOAU(UKAITMOHHOU
M3MEHUYUBOCTH. [TocTpoeHue BapualimOHHOTO PsiJia U BApUAIMOHHON KPUBOM».

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOMpENapaTax).

Tema 14. I'eHeTHKA YejIOBeKA

Kapuotun uenoseka. MexxayHapoaHas mporpaMma HCClIeI0BaHUs F€HOMa YenoBeka. MeTo bl
U3YYEeHHUS TEHETUKH  4YellOBeKa: TEHEaJOTHYECKHil,  OJM3HELOBbIM, IUTOTCHETHUYECKUH,
MONYJISALUOHHO-CTATUCTUYECKUH, MOJIEKYJIApHO-TeHeTHUYeCKui. COBpPEMEHHOE  OIpeAesieHHue
TE€HOTHUIIA: MOJHOT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHKUE, B TOM uunciie ¢ noMmoupio TI1P-
ananu3a. HacnencrBeHHsie 3a00sieBaHusl 4yeloBeKa. [ €HHbIE U XPOMOCOMHBIE OOJIE3HU UETIOBEKA.
bone3nn ¢ HacienCTBEHHON NPeapacroNOKEHHOCThIO. 3HAYEHUE MEIULMHCKOW TEHETHKU B
MPEIOTBPAllICHUH W JIEYEHWHU TEHETHYEeCKHX 3a0oieBaHHil dYenoBeka. MeauKo-TeHEeTHYEeCKOoe
KOHCYNbTHpOBaHHE. CTBOJIOBBIE KIIETKH. [IOHATHE «Tr€HETHYECKOTro rpy3a». DTHUYECKUE ACTIEKTHI
MCCJIeIOBaHMI B 00JIACTH PEIaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (HakTOpbl TMOBBIIIEHHOW YYBCTBUTEIBHOCTH 4YeNOBEKa K (U3MUECKOMY H
XAMHYECKOMY 3arps3HEHUIO OKpYKarouen cpenbl. ['eHeTnueckas npeapacnoyioKEHHOCTh YEI0BEKA
K TIaTOJIOTHSIM.

JleMoOHCTpaLun

Tabmuer u cxembl: «KapuoTtum uenoBeka», «MeTOAbl WM3YYCHHs] TEHETHKH YEIOBEKa»,
«["eHeTnueckue 3a00JEBAHMS YCTOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOI.

Tema 15. Cenexuusi opraHu3sMoB

JomecTukanus u cenekuus. 3apoxkIeHue ceNeKu u nomectukanuu. Yuenue H. 1. Bapunosa
o IleHTpax MPOUCXOXKACHUS U MHOTO0Opa3usi KyJIbTYpPHBIX pacTeHHil. Ponb cenekiuu B co3laHuu
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COPTOB PacTeHUM W NOpoA KHUBOTHBIX. COpT, mOpoAa, ITaMM. 3aKOH T'OMOJIOTHYECKUX PSIOB B
HacyencTBeHHOU n3mMenunBoctu H. V. BaBuioBa, ero 3HaueHue 17si CENEKIIMOHHONW paboThlI.

MeTtoabl ceneKIMOHHOW padoThl. VICKycCTBEHHBIM O0TOOp: MAacCOBBIM M MHAMBHYaJIbHBIN.
Otanbl KOMOWHAIIMOHHOHN cenekiuu. McnbiTaHue mnpousBoauTenield mo moroMctBy. OTOOp 1O
TEHOTHUITY C MOMOIIBIO OLEHKU (PEHOTHNA MOTOMCTBA U OTOOP MO I'E€HOTHUITY C MOMOIIBIO aHATN3a
JHK.

HckycCTBeHHBIH MyTareHe3 Kak METOJ CEJICKIIMOHHOW paboThl. PamuanuoHHBIN U
XUMHUYECKHIM MyTareHe3 Kak HICTOYHUK MYTaluil y KyJIbTypHbIX (popMm opraHu3MoB. Vcnonb3oBaHue
T€HOMHOTO pEIaKTUPOBaHUSA M MeToAoB pekomMOuHaHTHBIX JIHK s mosmydenust MCXOAHOTO
MaTepuaa JUisl CEJICKLUU.

[Tonyyenne  momuruionnoB.  BuyTrpuBumoBas — rubOpuamsanus.  biauskoponacTBeHHOE
CKpellMBaHue, Uil HHOpuANHT. HepoacTBeHHOE cKpeluBaHue, Wik ayTOpuauHr. ['ereposuc u ero
npuuuHbl. Mcnonbs3oBanue rereposuca B cenekuud. Otnanéunas rubpuauzanus. [Ipeomonenue
Oecruiousi MEXBUJIOBBIX THOPUIIOB. JlOCTHMIKEHUS CEJEKIMH PACTEHUW U SKUBOTHBIX. «3enénast
DesONIOYUAY.

CoxpaHeHHe U U3y4YEHUE FT€HETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM U UX JUKUX POAUYEH
JUISL CO3/IaHUSI HOBBIX COPTOB U TMOPUIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue
U YnpaeneHue 2eHemudecKuMu pecypcami CenbCKOX03AUCEEHHbIX U NPOMbBICIOBbIX JICUBOMHDBIX 6
Yenax YaAyduleHusi Cyuyecmeyiomux U co30aHusi HO8bIX NOpoo, JUHUL U KPOCCO8, 8 MOM YUCIe C
NpUMEHEHUEM COBDEMEHHBIX MeMO008 HAYYHBIX UCCIIe008aAHULL, Nepedo8blX uoetl U NepcneKmusHbLX
MexXHON02U.

JleMoOHCTpaLuu

IToprpersr: H. U. BaBunos, M. B. Muuypun, I'. /[. Kapneuenko, II. II. JIykbsuenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuipl u cxembl: «L[eHTpBI TPOUCXOXKACHUS U MHOroo0pasus KyJIbTYPHBIX PAaCTEHUI»,
«3aKOH TOMOJIOTHYECKHX PSJIOB B HACJIEICTBEHHOW W3MEHUHUBOCTH», «METONBI CENeKIIun»,
«Otnanénnas rubpuanszanus», «MyrtareHes».

JlaboparopHasi padora «/3yueHue cOpTOB KYJIbTYpHBIX PACTEHHM M MOPOJ JIOMAIIHUX
JKUBOTHBIX.

JlabopaTopnasi padora «/3yueHrne METOZI0B CEJIEKITUN PACTCHHI.

IIpakTuyeckas padora «[IpuBuBKa pacTeHHII».

Ikekypeusi «OCHOBHBIE METOJBI M JOCTHIKEHUS CEJeKIMU PACTeHHH M >KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIN y4acTOK, B TEILTUYHOE
X035HCTBO, B TAOOPATOPUIO arpOYHUBEPCUTETA WU HAYYHOTO IIEHTPA)».

Tema 16. BUOTeXHOJIOTHA M CHHTETHYECKAsI OMOJIOTHA

OOBeKThl, HUCHONB3yeMble B OHOTEXHOJOTHMHM, — KIETOYHbIE M TKAaHEBbIE KYIBTYPHI,
MUKPOOPTaHU3MBI, UX XapaKTepucTuka. TpaauionHas OMOTeXHOIOTHs: XJIeOoneueHne, MoIydeHmue
KHCJIIOMOJIOYHBIX ~ TPOAYKTOB,  BHHOAEAHE.  MukpoOuonorndeckuii  cuHTe3.  OOBEKTHI
MHUKPOOHOJIOTHUECKUX TexHOoorui. [Ipon3BoacTBO Oeiika, aMUHOKUCIIOT U BUTAMHHOB.

Co3anue TeXHOJOTUI U MHCTPYMEHTOB 1LI€JICHANIPABIEHHOTO U3MEHEHHS U KOHCTPYHUPOBaHUS
T€HOMOB C II€JIbIO MOJTYYEHHUsI OPTaHU3MOB U UX KOMIIOHEHTOB, COJIEpPKAIllUX HE BCTPEUAIOIIUECS B
pUpojie OMOCUHTETUYECKUE MYTH.

Kierounas unxeHepus. MeTonpl KyabTypbl KIE€TOK W TKAHEW pAacTEHUHW W KUBOTHBIX.
Kpuobanku. ComaTuueckas THOpuAu3aius W coMaTHYeCKHil sSMOpuorenes. lcmonb3oBaHue
TaliOUI0B B CEIIEKIUU pacTeHUll. [lonyuenue MOHOKNOHANbHbIX awmumen. Hcnonvzosanue
MOHOKJIOHANbHBIX U NOIUKTOHATbHBIX aHmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHE.
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PekoHCTpyKIHS SHWLEKIETOK U KJIOHMPOBAHHUE KUBOTHBIX. METO TpaHCIIaHTALUMU SAEp KIETOK.
Texnonocuu  0300poGreHUs,  KYIbMUBUPOBAHUL U  MUKDOKIOHANLHO20 — PA3MHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsl M TeHHas MHKeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha U KOHCTPYHpPOBAHUE
pekomOunanTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHIKEHHS W TIEPCIIEKTHUBBI
XPOMOCOMHOM U T€HHON MH)KEHEPHUU. DKOJIOTUYECKUE U ITUUECKHUE ITPOOIIEMbl T€HHOW MHKEHEPUU.

Menunuackue OuotexHonoruu. IloctreHomHas mudpoBas memuiuHa. [TIP-muarnoctuka.
MeTta0o0s10MHBIN aHATTU3, TEHOLIEHTPUUECKUN aHaJIN3 IPOTeOMa YeJIOBEKa JIJIsl OLICHKU COCTOSTHUS €r0
310poBbs. Vcronb30BaHne CTBOJIOBBIX KiIEeTOK. TapretHasi Tepanusi paka. 3D-OnonHxeHepus aiis
pa3paboTku (hyHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHIA, CO3JaHMsI KOMIUICKCHBIX TKaHEH
COUCTAaHHEM TEXHOJOTUH TPEXMEPHOro OWONMPUHTHHTAa M cKadoNauHTa JUIsl PEIICHUS 3a1ad
[IEPCOHAIN3UPOBAHHON MEIULIUHBI.

Cozlanue BEKTOPHBIX BakIMH C IENbl0 OOecreueHuss KOMOMHMPOBAHHOW 3allUThl OT
B0o30yauteneit OPBU, ycTaHoBieHHE MOJEKYISPHBIX MexaHu3MoOB (yHkiuonupoBanus PHK-
COJIep KAIX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAacHbIe 3a00JIEBaHUS YEIIOBEKA U KHUBOTHBIX.

JdeMoHcTpannn

Tabmuie! u cxeMbl: «Mcnonp30BaHNE MUKPOOPTaHU3MOB B IIPOMBIIIIIEHHOM MTPOU3BOJICTBEY,
«Kiterounasa uHxenepus», «I 'eHHast UHKEHEPUS».

JlaGopaTopnasi pa6ora «l3yueHne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llosydyeHrne MOJIOUHOKHUCIBIX IPOTYKTOBY.

Ikekypeusi «buorexHomoruss — BaKHEWIas MPOU3BOJUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE MPOU3BOACTBO).

11 KUIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIUOHHBIX MPeACTABIEHHA B OHOJIOTHHI

OpomtonmonHas teopus Y. Jlapsuna. [Ipeanoceliku BO3HUKHOBEHMSI JapBUHHU3MA. JKU3HB U
Hay4dHas nearenbHocTh Y. JlapBuHa.

JIBroky1ue cuiibl 3BOMIOIMK BUIOB 1o Y. JlapBHHY (BBICOKAss MHTEHCUBHOCTb Pa3MHOXKEHUS
OpraHM3MOB, HACJIEJICTBEHHAas WM3MEHUYMBOCTb, OOpHOAa 3a CyYIIECTBOBAHHWE, €CTECTBEHHBIM U
HCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunteTndeckoil Teopun sBomtonun (CTD). HeifrpanbHas Teopust 3BONIOLHUU.
CoBpeMeHHas 3BOJIONMOHHAs OWONIOTUS. 3HAYEHHE SBOJIIOLMOHHOW TeOpuu B (OPMHPOBAHUU
€CTECTBEHHO-HAyYHO! KapTUHBI MUPA.

JleMoOHCTpaLuu

[Toptpetsl: Apucrotens, K. JIunnei, XK. b. Jlamapk, 3. K. Cenr-Unep, XK. Krosse, Y. J[apBun,
C. C. Yerepukos, . . HImansraysen, Jx. Xonneiin, . K. benses.

Tabmuner u cxembl: «Cucrema xuBoil mpuponsl (mo K. JIunuew)», «JlecTHula >KUBBIX
cymectB (1o Jlamapky)», «Mexanu3m (HOpMHUPOBAHHS MPUCTIOCOOICHUA Y PaCTEeHH W KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmipyra nyremectBuss Y. Jlapsuna», «Haxonku Y. lapBunay,
«Dopmbl 00prOBI 3a cymiecTBoBaHHe», «Iloponbl romydeit», «MHorooOpasue KylbTypHBIX (OpM
KanmycTb», «lloponbl moMamHMX JKUBOTHBIX», «CxeMa o00pa3oBaHUS HOBBIX BHUIOB (mo Y.
HapBuny)», «Cxema COOTHOIIEHHS] JBHXKYIIMX CHJI 3BOJIOUUNY», «OCHOBHBIE MOJIOXKEHUS
CUHTETUYECKON TEOPUHU IBOIIOLIUN.

Tema 2. MukposBoonus U eé pe3yabTaThl
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[Tomynsiust kak »dieMeHTapHass enuHuna 53Boionuu. COBpEeMEHHBIE METOJNbl OLEHKU
TeHETHYECKOT0 Pa3HOOO0pa3us M CTPYKTYphl MOMyJsAluid. M3MeHenue reHodoHaa MOMyasul Kak
AJIEMEHTAapHOE 3BOJIOLMOHHOE SBJIEHHME. 3aKOH TeHeTudeckoro pasBHoBecus JIx. Xapau, B.
Baiinbepra.

OnemeHTapHble (aKTOpbl (ABMXKYIIME CHIIBI) 3BOJIOUMU. MyTallMOHHBIA —Mpoliecc.
KomOunaTtuBHast n13MEeHUMBOCTh. J[peli) TeHOB — cilyyaiiHble HEeHANpaBJICHHbIE U3MEHEHUS 4acTOT
aeneid B nomymsnusx. Jddext ocHoBarens. Dpgexm Oymovliounoz2o eopaviuika. CHudicenue
2EHeMUYecKo20 pazHooopasus. npudunsl u cireocmeus. llposenenue sgpgpekma Opetigha cenos 6
bonvuux u manvlx  nonyiayusx. Murpanuu. M3onsuus  nomynsuuid:  reorpaduueckas
(mpocTpaHCTBeHHAsI), OMOJIOTHYecKast (PEPOTYKTUBHAS).

EcrecTBeHHbI 0TOOP — HaNpaBsAOMMiA GakTop 3Bomonnd. GOpMBI €CTECTBEHHOTO 0TOOpa:
JIBIDKYIIMK,  CTAOWIM3UPYIOIIUMA,  pa3pblBaromuii  (mu3pyntuBHbIN).  [lomoBoit  oTOOp.
Bo3HUKHOBEHHE U 3BOJIOIMS COLUATBHOTO MOBEICHUS KUBOTHBIX.

[TprcniocoOIEHHOCT, OpPraHU3MOB Kak pe3yJbTaT MHUKPOIBOMIONUH. Bo3HUKHOBEHME
npuUcnoco0JIeHU y opraHu3MoB. ApoMopdo3bl U uanoanantauuu. [Ipumeps! npucrnocodaeHui y
OpraHu3MoB:  Mopdoiorudeckue,  (QU3NOIOTUYECKHE, OMOXMMHUYECKHE,  IOBEIACHUYECKHUE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHNU3MOB.

Bun, ero kpurtepuum u cTpykTypa. BumooOpazoBaHme Kak pe3ylbTaT MHKPOIBOJIOLWH.
Wzomsiust —  kiirodeBodt  pakTop BumooOpasoBanms. Ilyrh u  cmocoObl  BHUIO0Opa30BaHUS:
alonarpuueckoe  (reorpadguueckoe),  CUMIIATPUUECKOe  (IKOJIOTMYECKOE), «MTHOBEHHOE»
(monummonan3anus, rtudpuansanus). JTuTeIbHOCTh SBONTIOIMOHHBIX IPOIECCOB.

Mexanu3mbl hopMHUpoBaHMs OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp  3BOmronMoHHON  Ouosiornu B pa3pabOTKE HAay4YHbIX METOJOB  COXPaHEHMs
O6unopa3znooOpazus. MHUKPOIBOMIOLMS M KOAIBOJIOLHMSA MAapa3uTOB U HX X035ieB. MexaHU3Mbl
dbopMUPOBaHUS YCTOMYMBOCTU K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI ¢ HEMl.

JleMoOHCTpaL U

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuupl U cxembl: «MyTallMOHHAs W3MEHUYMBOCTHY, «llomynsuoHHas CTpyKTypa BUAA»,
«Cxema mposiBieHus 3akoHa Xapau—BaiitnOepray, «/[BUxKyIre CHITbI SBOJTIOLHNY, «DKOJOTHYECKas
M30JISIIMS TIONYJIALMNA ceBaHCKOU (openny, «I'eorpaduyeckas U301 TUCTBEHHUIIBI CHOMPCKOI
Y JIMCTBEHHULIBI 1aypcKoi», «llomynsiioHHbIe BOTHBI YMCIEHHOCTH XUIHUKOB U XKepTBy», «Cxema
JeMCTBUSL €CTECTBEHHOro 0TOopa», «@DopMbl O60pbOBI 3a cyliecTBOBaHHE», «HAyCTpHaTbHBIH
MenaHu3m»,  «<KuBble  uckonaemble»,  «IIoKkpoBUTENBCTBEHHass  OKpacka  YKUBOTHBIX),
«[Ipenynpexaatomias OKpacka KUBOTHBIX», «PuU3HOIOrHYecKre ajlanTanumy,
«IIpucmoco6IeHHOCTh OPTAaHU3MOB M €€ OTHOCUTEIIBHOCTLY, «KpuTtepuu Bunay», « Buasi-1IBOMHUKNY,
«CTpyKTypa BUJa B Ipupoje», «CrnocoOsl BH1000pazoBaHus», «I eorpaduueckoe BuU1000pa3oBaHue
TpEX BUAOB JaHJBIIICH», «IKOJIOTHYECKOe BUI000pa3oBaHUE BUAOB CUHHIY, «llomummons
pacteHui», «KamycTHo-peneunblii THOpUI.

O6opynoBaHue: repbapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, 4yyyena MNTHUIl U 3Beped ¢
OpUMEpaMu Pa3IMYHBIX TMPHCIIOCOONEHHM, dYyuena NTHIl W 3Beped pa3HbIX BUAOB, repOapuu
pacTeHHi OJIM3KUX BUI0B, 00Pa30BaBIINXCS PA3TMUHBIMU CIIOCOOAMH.

Jladoparopnasi padora «BrIsBieHHE H3MEHUYNBOCTH y 0CO0€H OHOTO BUIA.

Jladoparopnasi pabora «[IpucnocoOneHuss OpraHU3MOB W HMX  OTHOCHTEJIbHAS
EIeCO00Pa3HOCTHY.

JlaGopaTopHas pa6ora «CpaBHEeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo1onus 1 eé pe3yJibTaThl
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Mertonbl u3ydeHus MakposBosronuu. [laneoHTosnornyeckue METOAbl U3YyYEHHs SBOJIIOLIUU.
[Tepexonnbie GOpMBI U PUIIOTEHETUYECKHE PSIJIBI OPTaHU3MOB.

Buoreorpaduyeckne meronbl u3yueHus 3Boironuu. CpaBHeHHE GIIOpHI ¥ (hayHbI MATEPHKOB U
octpoBoB. buoreorpapuyeckue odnactu 3eminu. Bunbl-5HIEMUKN U PETUKTHIL.

OMOPHOJIOTHYECKUE M CPaBHUTEIbHO-MOP(OIOrHYecKHe METOAbl HM3YyYCHMs SBOJIIOLIMU.
['eHeTHYeCKME MEXAHU3Mbl SBOJIIOLMM OHTOTEHE3a M IOSABJICHHUS 3BOJIIOLMOHHBIX HOBILIECTB.
['oMosiornyHble U aHaJIOTMYHBIE OpraHbl. PynuMeHTapHblE OpraHbl M aTaBU3Mbl. MOJEKYJISPHO-
reHeTU4ecKre, OMOXMMHUYECKHE U MAaTeMAaTHYEeCKUE METO/Ibl 3y4eHUs 3BOIOLUHU. ['oMoIoruuHbIe
reHbl. COBpeMEHHbIE METO/Ibl TOCTPOEHUSI (PUIOreHETHUECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTallU1 U IBOJIIOLIMSI TEHOMOB.

OO0mmue 3akoOHOMEPHOCTH (TIpaBUiIa) SBONIONMH. [Ipunyun cmenst @hynxyuii. HeoOpatuMocThb
9BOJIIOLMH. AfanTuBHas paauanys. HepaBHOMEPHOCTh TEMIIOB HBOIIOLHH.

JdemoHcTpauMu

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mroiep, 3. I'ekkensb.

Tabmumel U cxeMmbl: «DHIOTEHETUYECKHIA PSJT JIOMIAIN», «APXEONTEPHKCY, «3BEpO3yObIe
auepbl», «Creronedans», «PuHnoduren», «CeMeHHbIE TaOPOTHUKNY, «bruoreorpadpuueckue 30Hbl
3emnn», «/Ipelid koHTUHEHTOBY», «Penuktb», «HauanbHble cTaguu SMOPHOHAIBHOTO PAa3BUTHUS
MIO3BOHOYHBIX KUBOTHBIX», «['OMOJOrMYHbIE ¥ aHAJIOTMYHBIE OpraHbl», «PyIUMEHTHD,
«ATaBU3MBIY, «XPOMOCOMHBIE HAOOpBI UENOBEKAa W IIMMIIaH3e», «[JIaBHBIE HampaBiIeHUs
3BOJIIOLIUMY, «OO0II1e 3aKOHOMEPHOCTH IBOJIFOLIHM.

OO6opynoBaHue: KOJUIEKIUH, FrepOapuu, MyJIsKU HCKOIIAEMbIX OCTATKOB OPraHU3MOB, MYJISKH
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPIaHOB U aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. IIpoucxosxnaeHue u pa3BuTHe )KU3HU HA 3emJie

HayuHble rumorte3pl HPOMCXOXAEHUS JKU3HUM Ha 3emie. AOHOreHe3 M MaHCHEpMUs.
JloHay4Hble MNpEACTaBIECHUS O 3apOXKACHUM >KU3HM (KpeauuoHusM). [Hmore3a MOCTOSHHOIO
camo3apokJieHus )Ku3HU U e€ onpoBepxkeHue onbitaMu ®@. Penu, JI. Cnamnanuanu, JI. IMactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE 3Tanbl HeOpraHUueckoi sBosouuu. IlnaHerapHas (reosoruyeckas) SBOJIOLUS.
XuMHUecKasi 3BOJIIOLMsA. AGUOTEHHBIM CUHTE3 OPraHUYeCKUX BELIECTB M3 HEOPraHn4ecKux. OmbIT
C. Munepa u I'. FOpu. O6pazoBanue nonumepoB u3 MoHoMmepoB. KoanepBarnas rumnoresza A. U.
OmnapuHa, runore3a nepsuuHoro OynboHa J[k. XomnzaeiHa, reHernueckas rumnoreza ['. Mémepa.
Pu6oszumer (T. Yex) m rumoresa «vupa PHK» V. Tunbepra. dopmupoBanue MmemOpaH u
BO3HUKHOBEHHUE IIPOTOKJIETKH.

Uctopus 3emmum u Meroabl e€ wu3ydeHus. Vckomaembple OpraHu4eckKue OCTaTKH.
["'eoxponosorus u e€ metopl. OTHOCUTEIbHAS U A0COIIOTHAS T€OXPOHOJIOTHS. [ 'e0XpoHoIornyecKkas
LIKaJIa: S0HBI, 3Pbl, IEPUOJBI, JITOXH.

HavaneHble aTanbl opraHudeckod sBosmonuu. [losBieHHE M 3BOMIONMS NEPBBIX KIETOK.
Oponronusi  MeradbonuszMa. Bo3HukHOBeHHME TepBbIX d3kocucTeM. COBpeMEHHbIE MUKPOOHbBIE
OMOIIEHKHU KaK aHAJIOT NMepBbIX Ha 3emiie coobmiectB. Ctpomaronutsl. [IpokapruoTsl U 9YKapHOTHI.

[Tpoucxoxaenue 3ykapuor (cuMOMOTeHe3). DBOIIOIHOHHOE TMPOUCXOXKIECHUE BHPYCOB.
[TpoucxoxaeHue  MHOTOKJIETOYHBIX  OpraHU3MOB.  BO3HMKHOBEHHME  OCHOBHBIX TPyl
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHOBHBIE 3Talbl IBOJIOLNHU BBICHINX pacTeHU. OcHOBHBIE apoMop(o3bl pacTeHHH. Bbixoa
pacteHuii Ha cymy. [losiBiIieHHE CIIOPOBBIX pacTEHU U 3aBOEBaHUE UMH Ccylld. CEMEHHBIE PACTEHMSL.
[TpoucxoxaeHne NBETKOBBIX PACTEHUN.
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OcHOBHBIE 3Talbl HBOJIONHMHU KUBOTHOTO Mupa. OcCHOBHBIE apoMOp(}O3bl >KUBOTHBIX.
Benpckas ¢ayna. KemOpuiickuil B3pbIB — IMOSIBIICHHE COBPEMEHHBIX THIIOB. llepBhie XOpaoBbIE
KUBOTHBIE. JKU3Hb B BOJC. DBOJIONMS MO3BOHOYHBIX. [IponcxoxaeHue ampuOUil ¥ PETTUIIHA.
[Tpoucxoxaenue wmiekonutarommx W nTul. [lpuHmun kimoueBoro apomopdosa. OcBoeHue
0eCI03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PazButue xu3Hu Ha 3emiie MO 3paM M MEPUOJaM: apXel, MPOTEPO30i, Maneo30i, Me3030H,
KaifHo30HM. OO0Imas XxapakTepuCcTUKa KIMMAaTa M reoJOrHuecKux mporeccoB. [losiBienne u pacuseT
XapaKTepHBIX OpPraHU3MOB. YTieoOpa3oBaHHE: €ro YCJIOBUS M BIHMSHHE Ha Ta30BBIH COCTaB
aTMocChepBhl.

MaccoBble BBIMHpPaHUSI — JKOJIOTMYECKHE KpHU3UCHl mpouwioro. [IpuumHbl M cineacTBus
MacCOBBIX BbIMUpaHUil. COBpPEMEHHBIH SKOJIOTWYECKHI KpH3HUC, ero ocobeHHoctu. IIpobiema
coxpaHeHHs OnopazHooOpa3us Ha 3emiie.

CoBpemeHHasi cucTeMa OpraHuueckoro mupa. [IpuHIMNBI KiIaccupUKalUd OpPraHU3MOB.
OcCHOBHBIE CHCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JleMoOHCTpaLuu

[Toptpetsr: ®@. Penu, JI. Cnannanuanu, JI. Ilactep, 1. . Meunukos, A. . Onapun, JIx.
Xonpeiin, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuner u cxembl: «Cxema ombita @. Penm», «Cxema ombita JI. IlacTepa mo u3ydeHuro
camo3apoxkJieHus: kxu3Hu», «Cxema ombita C. Mwmepa, I'. FOpu», «Jtanbl HeopraHuueckoin
3BOIIOLUNY», «l'eoXpoHonornyeckas Imkana», «HayanbHble 3Tanbl OPraHUYECKOW HBOJIOLUNY,
«Cxema oOpa3zoBaHus dyKapuoT MyTEM cuMOuOreHesa», «CucreMa *)UBOW mpuposl», «CTpoeHue
BUpyca», «Apomop¢o3bl  pacteHuit», «PuHnoputhl», «OJHOKIETOYHBIE  BOAOPOCINY,
«MHOTrOoKJIeTOUHBIE BOJIOPOCIN», «Mxu», «l[lanmopotHukn», «I'ogoceMeHHble pacTeHus», «Opraubl
[BETKOBBIX pacTeHui», «CxeMa pa3BUTHS >KUBOTHOIO MHUDPA», «ApoMOp(}O3bl >KUBOTHBIXY,
«[Ipocreiimmey, «Kumednononoctueiey, «llnockue uepBu», «Unenucronorue», «PoiObI»,
«3eMHOBOAHBIEY, «[Ipecmbikaromuecsy, «lItumpy, «Mnexkonutarommue», «Pa3BuTHe >XH3HU B
apXxenckou spey», «Pa3BUTHE JKU3HH B MPOTEPO3OMCKON 3pey», «Pa3BUTHE KU3HU B MAJICO30MCKON
ape», «Pa3sBUTHE XKU3HM B ME3030MCKOM dpey», «Pa3BuThe KU3HU B KaWHO30UMCKOM 3pey,
«CoBpeMeHHas CUCTEMa OPraHM4eCKOro MUPA».

O6GopynoBanue: repdapuu pacTeHU Pa3TMYHBIX OTETOB, KOJJIEKIIMA HACEKOMBIX, BIAKHbBIC
npenaparsl )KUBOTHBIX, PAKOBHHBI MOJIJIIOCKOB, KOJUIEKIIMM HUIJIOKOXKHX, CKEJIEThl MO3BOHOYHBIX
JKUBOTHBIX, Uy4eJla NTHUL] U 3BEPEH, KOJJIEKIIUN OKaMEHENIOCTEN, TIOJE3HBIX NCKONAEMbIX, MYJISKU
OpPraHMYECKHUX OCTATKOB OPTaHU3MOB.

BupryanbHaa JaGoparopHas paGora «MogenupoBanue onbiToB Muiepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CUHTE3a OpraHMYECKUX COeAMHEHUH B IEPBUYHOM aTMocdeper.

JlabopaTtopnass pabora «/I3yuyeHue u ONHCaHUE MHCKONAEMBIX OCTAaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTuyeckas padora «3yueHue ocoOOEHHOCTEH CTPOEHUSI PACTEHUH pPa3HBIX OTAEIOBY.

IIpakTuyeckas padora «3yueHue ocoOOEHHOCTEH CTPOEHUSI TO3BOHOUYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaenue 4ejI0BeKa — aHTPONOreHe3

Pa3nensl n 3anaun aHTpONoaoruu. Merobl aHTPOIIOIOTHH.

CTaHOBIIEHHE NPEACTABICHUM O IPOUCXOXKIACHUM 4YENOBEeKa. Pelnrno3Hele BO33pEHUS.
CoBpeMEHHBIE HAYUYHBIE TEOPHH.

Cxoz1cTBO UenoBeKa ¢ KUBOTHBIMU. CUCTEMATHYECKOE MTOJIOKEHHE YenloBeka. CBUIETENbCTBA
CXOJICTBA 4YeNOBEKa C IKMBOTHBIMH: CPaBHUTEIbHO-MOP(}OIOTHYECKHE, HMOPHOIOTHYECKHE,
¢buznonoro-onoxuMuyecKre, nopeaeHueckue. OTauyus yesioBeka oT )KMBOTHBIX. [IpsMoxoxkeHue
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U KOMIUIEKC CBSA3aHHBIX C HMM IPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra MU BTOPOW CUTHAJIBHOU
CHUCTEMBI.

JBmwxynme cuibl ((pakTophl) aHTpONOreHe3a: OMOJOrHYecKue, coruanbabie. COOTHOIIEHNE
OMOJIOTUYECKHX U COLUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE cTauM aHTpornoreHe3a. PanHue denoBekooOpa3Hble 00€3bsHBI (IIPOKOHCYIBI) U
paHHHE TMOHTUABI — OOIIME MPEIKH YEeIOBEKOOOPAa3HBIX 00€3bSH W JIOJCH. ABCTPAJIONUTEKA —
JIBYHOTME TIpeAKH JroAcil. YUenoBek yMelblid, NEpBbIE W3TOTOBICHHS OpyAUN Tpyna. YermoBek
MPSMOXO/ISAIIUHN M TIEPBBIN BBIXO JIt0JIeH 3a npeneibl Adpuku. UenoBek reiaenboeprckuii — oOIuit
IIPEJOK HEaHAEPTaJIbCKOrO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. YenoBeKk HEaHAEepTalbCKUM KaK BUJ
JOJIed XOJIOJHOTO KiMMara. YeloBeK pa3yMHBIM COBPEMEHHOrO THIIA, JEHUCOBCKHI 4YEJIOBEK,
OCBOCHHE KOHTHHEHTOB 3a npeaenamu Adpuku. [laneoreHeTnka u majieoreHOMHKa.

OBOJIOIUS COBPEMEHHOIO 4YeloBeKa. EcTecTBEeHHBIM OTOOp B MOMYNSIIMSIX YeIOBEKa.
Myranuonssiii mpouecc U nonumopdusm. [lomynsunonHsie BOJIHBL, Apelid reHoB, MUrpamus u
«3(dexT ocHOBaTEII» B MOMYJISAUIX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue pacel. [lonstue o pace. bonbmme pacel: eBporeougHas (eBpasuiickasi),
aBCTpaio-HerpouHas (IKBaTopuaIbHasi), MOHTOJIONIHAA (a3UaTCKO-aMepuKaHcKasi). Bpems u mytu
paccesneHusl 4ejloBeKa Mo IiaHere. ENMHCTBO yenoBeueckux pac. HayduHas HecocTOSATEIbHOCTh
pacusma. [lpucnocoOneHHOCTh 4YeoBEeKa K Pa3HbIM YCJIOBHUSIM OKpyKaromehd cpeibl. BnusHue
reorpaduyueckoit cpeapl u apeiida reHoB Ha MOP(OIOTHIO U PUINOJIOTHIO YSIIOBEKA.

MexaucuuruinHapaple  MeToabl B ¢u3nyeckoil  (OMONIOrMYecKoil)  aHTPOMOJIOTHH.
OBOJIIOIIMOHHAS. AHTPOIIOJIOTUS U NTAJE€OAHTPOIOJIOTHS YeJIOBEUECKHUX MOMyJIsiuil. bruoconuanbHble
MCCJIeI0BAHMS TPUPOIBI uenoBeka. MccmemoBanne KOIBOTIONMH OMOJIOTHYECKOTO U COLUATIBLHOTO B
YEJIOBEKE.

JdeMoHcTpannn

[Toptpetsr: Y. HapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuupl w  cxembl: «MeToapl — aHTpomojorum», «['OJIOBHOM MO3r  4YeloBEKay,
«YenoBekooOpa3Hble 00e3bsiHb», «CKeleT 4YenoBeKa M CKeJleT IIMMIIaH3e», «PynuMeHThl u
aTaBU3MBbI», «/[BWKylIue CHiIbl  aHTPOIIOT€HE3a», «IBOJIOIMOHHOE JPEBO  YEIIOBEKay,
«ABcTpanonurek», «HemoBek ymenblit», «HemoBek MpAMOXOIAIU», «JIeHUCOBCKUN YEIOBEK»
«Heannepransieiy, «KpoManboH1by, «[Ipeaku yenoBekay, «ITambl IBOJIOIUN YeTIoBeKay, «Packl
YEJIOBEKay.

O6opynoBaHue: MyJISKM OKaMEHENOCTeH, MPEeAMETOB MaTepUabHOW KyIbTYphl MPEIKOB
YyenoBeKa, penpoaykiuu (dororpadun) KapTHH ¢ MUPOJOTUIECKUMH M OUONEHCKIUMHU CIOXKETaMH
MPOUCXOXKICHHST dYelloBeKa, ¢GoTorpadud HAXOAOK HCKOIMAEMBIX OCTAaTKOB 4YEJIOBEKa, CKEJeT
YeJIOBEeKa, MOJIENIb Yeperna 4YeloBeKa M 4Yepera IIMMIaH3€, MOJEIb KUCTH YeIOBeKa M KHCTH
HIMMIIaH3€, MOJIEJIM TOpCa MPEJKOB YEIOBEKa.

JlabopaTopnasi padora «3yueHrne 0COOEHHOCTEH CTPOCHUS CKEJIeTa YelOBeKa, CBA3aHHBIX
C TIPSIMOX 0K ICHUEM.

IIpakTuyeckasi padora «l3yueHue 3KOTOTHIECKUX aTaNTAINN YEeTTOBEKay.

Tema 6. Dkosiorusi — HayKa 0 B3aMMOOTHOILICHUSIX OPTaHM3MOB H HA/IOPraHU3MEHHBIX
CHCTEM C OKpY KaloLei cpenoi

3apoxaeHue U pa3BUTHE dKoJoruu B Tpyaax A. ['ymOGomnbara, K. @. Pynse, H. A. CeBepiiosa,
9. I'ekkens, A. Teracmu, B. H. Cykauépa. Paznenst u 3agaun sxosorun. CBsi3b SKOJOTUH C IPYTUMH
HayKaMH.
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Metoasl sxonoruu. [loneBbie HaOmoneHUsA. DKCHEPUMEHTHI B SKOJOTHHU: MPUPOAHbBIE U
nabopaTtopHble. MojenupoBaHHe B SKOJIOTUH. MOHHMTOPUHI OKpYKAIOUIEH Cpebl: JOKaJIbHBIH,
PETHOHAIBHBIN U TII00ATBHBIH.

3Ha4YeHHE FKOJOTMYECKUX 3HAHUM JUIs YEIOBEKA. JKOJIOTMYECKOEe MUPOBO33PEHUE KaK OCHOBA
CBs3€l 4YesioBeuecTBa ¢ npuponoil. dopmMupoBaHUE 3KOJIOTMYECKON KYJIbTYPhl U 3KOJOTMYECKOU
rPaMOTHOCTHU HACEJICHUSI.

JleMoOHCTpaLuu

[Toprpersr: A. I'ym6onbar, K. @. Pynse, H. A. Ceseprios, O. I'ekkens, A. Tenciu, B. H.
Cykaués.

Tabmuner U cxembl: «Pa3menbl 3Komorum», «MeToasl dKoiIorumy, «Cxema MOHUTOPUHTA
OKpYKarOLIEH CpebD».

JlaGoparopHas padora «/3yyeHrne METO10B SKOJIOTUUECKUX UCCICTOBAHMIN.

Tema 7. Opranusmbl 4 cpeja 00MTAHUSA

Dkonorudeckue GakTopbl U 3aKOHOMEPHOCTH UX JeHcTBUA. Kiaccuukanus 3K0I0rHIeCKIX
(dakTopoB: abmoTHYEeCKue, OMOTHUYECKHE, aHTpomoreHHnie. OOIIMe 3aKOHOMEPHOCTH JACHCTBUS
skonorudeckux Qaxrtopos. IIpaBuno munumyma (K. Hlnpenrens, FO. JIubux). TomepaHTHOCTD.
OBpUOMOHTHBIE U CTECHOOMOHTHBIE OPTraHU3MBI.

AbuoTtnueckue ¢aktopsl. CBeT Kak 3Koioruyeckuii gaxrtop. [leiicTBue pa3HBIX Yy4acTKOB
COJIHEYHOTO CIEKTpa Ha OpPraHU3Mbl. IJKOJOTUYECKHE TPYIIbl PAaCTEHUW M IKUBOTHBIX TIO
OTHOLLEHHUIO K cBeTy. CurHaibHas poib cBera. Doronepruoausm.

Temnepatypa kak osKonoruueckuid Qaxrtop. JlelicTBue TeMmmeparypbl Ha OpraHU3MBI.
[ToliknioTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MbL. DBPUTEPMHBIE U CTCHOTEPMHBIC OPTAaHU3MBI.

BnaxsnocTs Kak skonormueckuii Qakrtop. IlpucrmocoOneHuss pacTeHU K IMOICPKAHHUIO
BoHOrO Oananca. Kinaccuduxkaus pacrenuit mo oTHoueHuo K Boge. [IpucnocobaeHus sKMBOTHBIX
K U3MEHEHHUIO BOJIHOTO PEXHUMa.

Cpensl oOWTaHWA OPTraHU3MOB: BOJIHAs, HA3EeMHO-BO3AYIIHAS, ITOYBEHHAs, TJIyOHMHHAs
MOAMOYBEHHAs, BHYTpUOpraHu3dMeHHas. DOU3UKO-XUMUYECKHE OCOOCHHOCTH cpejl OOUTaHMs
opranu3moB. [IpucrnocobiaeHuss OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonornueckne putMmbel. BHeniHue u BHyTpeHHHE pUTMBI. CyTOYHBIE U TOJAMYHBIE PUTMBI.
[Ipucnoco0eHHOCTh OPTraHNU3MOB K CE30HHBIM U3MEHEHUSM YCJIOBHH JKU3HHU.

Kuzuennole Qopmbl opranu3moB. Ilonstue o xuszHeHHoW ¢opme. JKusHeHHBIE (OPMBI
pacTeHuM: [epeBbsl, KYCTApPHUKH, KYCTapPHUYKH, MHOTOJIETHUE TpaBbl, OJHOJETHUE TPaBHI.
Kuznennsle HOpMBI JKUBOTHBIX: THIPOOUOHTHI, T€OOMOHTHI, a3pOOHUOHTEL. OCOOEHHOCTH CTPOCHUS
1 o0pasa KU3HH.

buotnueckue daktopsl. Buabl OMOTHYECKUX B3aMMOICUCTBHI: KOHKYPEHIIUS, XUIITHUYECTBO,
cum6mo3 u ero ¢opmel. [lapazutusm, koomneparius, MyTyalTu3M, KOMMEHCAIU3M (KBapTHUPAHTCTBO,
HaxJieOHnuecTBO). Herpoduueckue B3aumopeiicTBusi (Tomuyeckue, popuueckue, (padpuueckue).
3HavueHHe OMOTHMYECKUX B3aWMOJICHCTBUM JUIsl CYIIECTBOBAHUS OPTraHW3MOB B Cpelie OOWTaHMUS.
[TpuHIIUTT KOHKYPEHTHOTO UCKITFOUCHUS.

JleMoHCTpanuu

Tabmuiel 1 cxeMbl: «OQkomorudeckue (akTopsl», «CBETOBOM CHEKTP», «IKOIOTHUECKUE
TPYIIIBI )KUBOTHBIX IO OTHOIICHHUIO K CBETY», «TeIIOKPOBHBIE >KUBOTHBIEY», «XOJOIHOKPOBHBIC
KUBOTHBIEY», «DU3MOJOTHUECKUE aJaNTallMi >XUBOTHBIX», «Cpenbl OOWUTaHWS OpPTraHU3MOBY,
«buonoruyeckue puTMbD», «OKu3HEHHBIE (OPMBI pacTeHHiD», «KU3HEHHbIE (OPMBI KUBOTHBIXY,
«IKOocHUCTEMA IMIUPOKOIMCTBEHHOTO Jieca», «IKOCHUCTEMA XBOMHOro Jjecay, «llemn nutanus»,
«XumangecTBoy, «Ilapasutuzmy, «Konkypenmusy, «Cumonosy, «KommeHcamuzmy.
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Ob6opynoBanue: repdbapun pacTeHUI U JKUBOTHBIX, IPUCIOCOOIEHHBIX K BIMSHUIO Pa3IMUHBIX
HKOJIOTHUECKUX (haKTOpPOB, TepOapuu CBETOIIOOUBBIX, TCHETIOOUBBIX U TEHEBBIHOCIHMBBIX PACTECHHIA,
CBETONIIOOMBBIE, TCHETIOOUBBIE U TEHEBBIHOCINBBIE KOMHATHBIE PACTEHUS, repOapul U KOJIICKIIHU
TEIUIONIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTONYMBBIX pAacTeHUH, dyydena NTULl U 3Bepel, repOapuu
pacTeHui, oTHOCALIMXCS K rurpoduram, kcepopurtam, Me3ouram, KOMHATHbIE PACTEHUS JAHHBIX
IPYIII, KOJJIEKIUHN KUBOTHBIX, OOMTAIOMIMX B Pa3HBIX cpelax, repOapuul U KOJUIEKIIUH PACTCHUN U
KUBOTHBIX, 00JIaJAI0IINX YepTaMH MPUCIIOCOOICHHOCTH K CE30HHBIM H3MEHEHUSM YCIIOBHM KHU3HH,
repbapuy M KOJUIEKIIMM PACTEHUH U IKMBOTHBIX PAa3JIMUYHBIX KHM3HEHHBIX ()OpM, KOJUIEKIIMU
KUBOTHBIX, YYaCTBYIOIIMUX B Pa3IMUHbIX OMOTUYECKUX B3aUMOACHCTBUSIX.

JlaGopaTopnas pa6ora «BrIsgBieHHE TPUCTIOCOOICHUN OPTaHU3MOB K BIIUSTHHIO CBETa.

JlaGopaTtopnass padora «BbIABIEHHE TPHUCIOCOOJECHUH OpPraHU3MOB K  BIHSHUIO
TEMIIEPATYPBI».

JladopaTropnasi paGora «AHATOMHYECKHE OCOOCHHOCTH pAaCTEHHH U3 Pa3HBIX MECT
oOUTaHUAY.

Tema 8. Dxos10rust BUAOB M NOMYJIALMI

DKOJIOrHYecKHe XapakTepucTUKu nomynauuu. [Tomynsanus kak 6uonornyeckas cucrema. Poib
HEOJHOPOAHOCTHU cpelibl, pru3nueckux 0apbepoB U 0COOEHHOCTEN OMOIOTHU BUAOB B JOPMHUPOBAHUU
IPOCTPAHCTBEHHON CTPYKTypbl Homyssiivii. OCHOBHBIE IMOKA3aTead MOMYJISIUN: YUCIEHHOCTbD,
IUIOTHOCTb, BO3PAcTHAs U MOJIOBas CTPYKTYpPa, POKIAEMOCTh, IPUPOCT, TEMI POCTa, CMEPTHOCTb,
MUTIpanus.

Okojoruyeckass CTpyKTypa mnomyiasuuu. OIeHKa 4YHMCICHHOCTH MOmyJsauuu. JlnHamuka
nonyisiiuM U e€ perynsuusi. buornyeckuil noreHuuan nonyiasuuud. MojenupoBaHue JHHAMUKU
nonynsiuuu. KpuBele pocta uMciaeHHocTd mnonyiasuuu. Kpuble BbpkuBaHMs. Perymsmus
YHUCICHHOCTU MOMYJALU: poib (AKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKosoruyeckue crpaTeruu BUIoB (r- u K-crparerun).

[TonsiTue 006 »SKosoruyeckol Hume Buaa. Mecroodutanue. MHoromepHas MOJEINb
skosornyeckod Humm Jx.M. XatumHcoHa. Pazmepbl skonorndeckod Humu. IloTeHuunanbHas u
pearn30BaHHas HUILIH.

Bun xak cucrema mnomynauuid. Apeansl BHIOB. Buabsl M MX KU3HEHHBIE CTPATErHH.
DKOJIOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJEHUS U MUTPALUi KUBOTHBIX. bronornueckrne nHBa3uu 4yKepoIHbIX
BU/JIOB.

JleMoHCTpanun

IToptper: Ix. M. XaTunHCOH.

Tabmuupl 1 cxembl: «IKOJOTUYECKHE XapaKTePUCTUKHU Momyisiiun», «IIpoctpancTBenHas
CTpyKTypa mnomyisuuu», «BospacTHple mnupaMuisl nonyiasuun», «CKOpOCTb — 3aceseHHus
MOBEPXHOCTU 3€MJIM pa3iIMYHbIMM OpraHusMamm», «Mogenp skosornyecko Humm Jx. H.
XaTuynHCOHAY.

O6opynoBanue: repOdapuy pacTeHUM, KOJIEKINN )KUBOTHBIX.

JlaGopaTopHnas pa6ora «lIpucnocoOnenHust ceMsH pacTeHUI K PacCeICHUIO.

Tema 9. Ixon0rus coodumecTs. IKOJIOrHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBA3M MeXIy OpraHM3MaMu B
OuoreHo3e.

OkocucTeMa Kak oTkpeITas cucrema (A. J[x. Tencnu). @yHKIIMOHANbHbBIE OJIOKHM OPTraHU3MOB
B 9KOCHCTEME: MPOIYLIEHThl, KOHCYMEHTBI, pelylieHThl. Tpoduueckue ypoBHu. Tpoduyeckue nenu
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u cetd. A6notnyeckue 010ku 3kocucteM. [1ouBbl U mibl B 3kocucteMax. KpyroBopot BeliecTB u
MIOTOK 3HEPTHH B IKOCHUCTEME.

OcHOBHBIE TIOKa3aTeIN KOCHCTEMbl. buoMacca u mpoaykuus. DKOJIOTUYECKUE MHPAMHUIBI
yucesl, OMomMacchl U SHEPTUU.

Junamuxa skocucmem. Kamacmpoguueckue nepecmpoiiku. Dnykmyayuu. HanpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIeCTB — CyKieccuu. [lepBUYHBIE WM BTOPUYHBIE CYKIECCHH M HX
OPUYMHBL.  AHTpPONIOTEHHBIE  BO3JACHCTBHS Ha  Cykumeccud. KiMMakcHoe — cooOIIecTBO.
buopasHoobpasue u noaHoTa KPyroBOpoTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpuponHbie 3KOCHCTEMBI. JKocucmemsvl 03Ep U pex. IKOcucmemvl Mopell U OKeaHos.
IKocucmemvl MyHOp, 1€C08, cmenell, NyCMulHb.

AHTpPOIIOTEHHBIE ~ 3KOCHCTEMBI.  Arpo3kocucrema. ArpoueHo3. Paznuuusa — Mexay
AQHTPONOTEHHBIMU U MPUPOJHBIMU HIKOCUCTEMAMHU.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHThI ypOoskocucteMm. ['opoackas ¢iopa u ¢ayna.
CunaHTponu3anus ropojacko (gaynsl. buonoruueckoe u xo3sHCTBEHHOE 3HAUEHUE arpPO3KOCUCTEM
U ypOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHMSI OCHOBHBIX B3aWMOJEWCTBUI OPraHU3MOB B SKOCHUCTEMaX.
Ponv kackaonozo sgppexma u 6udos-3ouguxamopos (kiouesvix 6ud08) 6 OYHKYUOHUPOBAHUU
akocucmem. TlepeHOC SHEPrHMM M BEHIECTB MEXAY CMEXKHBIMH JKOCHCTEMaMH. Y CTONYMBOCTH
OPraHU3MOB, MOIYIISIUI U YKOCUCTEM B YCIIOBUSAX €CTECTBEHHBIX H aHTPOIIOTEHHBIX BO3JICHCTBUI.

Mexanuzmsl  68030elicmeus  3a2pA3HeHUll  pAasHblX ~ MUuno8 Ha  CYOOP2aHU3MeHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX, OCHOBbl  IKOJLOSUHECKO20
HOPMUPOBAHUSL AHMPONO2EHHO20 6030eticméus. MeTon0JI0rusi MOHUTOPUHIA €CTECTBEHHBIX H
AQHTPOIIOTEHHBIX HIKOCHUCTEM.

JdeMoHCcTpanumn

[Toptpert: A. Ix. Tencnu.

Tabmuupl 1 cxembl: «CTpyKkTypa OHMOIIEHO3a», «DKOCHUCTEMA IIMPOKOIUCTBEHHOTO JIECAy,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHANBHBIE TPYIIBl OpPraHU3MOB B OKOCHCTEME»,
«KpyroBopor BemectB B 3kocucteme», «llemn mnwuraHus (macTOWINHAs, JETPUTHAs),
«DKoJorruecKas MupamMuja 4yucen», «IKoJoruyeckas nupamuga OMoMacchl», «IKoJoruyeckas
nupamujia sHepruny», «O0Opa3oBanue Oonorta», «llepBuuHas cykueccus», «BoccraHoBieHue neca
1ocyIe MmoXkapa», «IKocHcTeMa 03epa», «ATporeHo3», «KpyroBopoT BemecTB U MOTOK dHEPTrUHU B
arporueHose», «[Ipumepsl ypooskocuctem».

Ob6opynoBanue: repOapuu pacTeHUH, KOJJIEKIMM HACEKOMBIX, dydeiaa NTHULl U 3Bepeil,
repOapuu KyJIbTYPHBIX H JUKOPACTYIINX PACTCHUN, aKBapUyM KaK MOJIENIb YKOCUCTEMBI.

IIpakTnyeckas padora «3ydeHne u onucanue ypoOOIKOCHCTEMBD.

JlaGopaTopnas pabora «/3ydyeHue pazHOOOpaszus MENKHX MOYBEHHBIX WICHHCTOHOTHX B
pa3HBIX IKOCHCTEMAX.

JKeKkypeusi «IKCKypcusi B TUIHWYHBIA OuoreoneHo3 (B ayOpaBy, Oepe3HSK, €IbHHK, Ha
CYXOJOJBHBIN WM MTOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypeust «KCKYpPCHs B arpodKoCHCTEMY (Ha MOJIe MU B TEIUIMYHOE XO3SICTBO)».

Tema 10. Buocdepa — rinodanbHas IKocucTEMA

bruocdepa — obmerranerapras 00009ka 3eMITd, TIe CYIIECTBYET MJIH CYIIECTBOBAJIA )KU3Hb.
Pa3zButne npeacrasnennii o o6nocdepe B Tpynax J. 3rocca. Yuenue B. W. Bepnaackoro o 6uocdepe.
Ob6nactu 6uocdeps! u e€ coctas. KuBoe BeriecTBo 6Mochepbl U ero PyHKIUH.
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3aKOHOMEPHOCTH cymiecTBoBaHus Ouocheprl. OcobeHHOCTH Onochepsl Kak TI00aTbHON
9KOCHCTEeMEI. J[nHaMudeckoe paBHOBecHe B Onochepe. KpyroBopoTsl BemecTB 1 OMOT€OXUMUYECKUE
UKITBI (yriiepoza, a3oTa). PUTMu4HOCTD siBJIeHU# B Onocdepe.

3onanbHOCTH Onocdepsl. [lonsarue o Guome. OcHOBHBIE OMOMBI CYIIIH: TYH]Ipa, XBOWHBIE Jieca,
CMEIIaHHble M IIUPOKOJUCTBEHHBIC Jieca, CTENU, CaBaHHBI, MYCTHIHH, TPOIHUYECKUE Jieca,
BBICOKOTOpBsI. Kitumar, pacTUTENbHBIN U KUBOTHBIN MUP OMOMOB CYIIIH.

Ctpykrypa U (QDYHKIHUS KUBBIX CHCTEM, OLIEHKA WX PECypCHOTrO MOTCHIHMANa U OnocqepHbIX
G YHKIIHA.

JemMoHCTpauMu

[Toptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuubr 1 cxembl: «l'eochepsr 3emmn», «KpyroBopor azora B mpupoae», «KpyroBopot
yriaepoaa B mpupojie», «KpyroBopor kuciopoaa B mpupone», «KpyroBopor BoAbl B IPUPOIE»,
«OcHoBHBIE OMOMBI cymny, «Knumatudyeckue nosica 3emnmny, « TyHapay, «Taiiray, «CMenranHbIid
necy, «llupokonucTBeHHBIH ey, «Crenby, «CaBanHay, «[lyctoinsy, « Tponudeckuii gecy.

O6opynoBanue: repOapuu paCTCHHUIA pPa3HbIX OMOMOB, KOJUICKITUH KUBOTHBIX.

Tema 11. Yesi0BeKk 1 OKpPYKaOIIas cpeaa

DKOJOTHYeCcKNe KPU3UCHI U UX MpUUKHBL. Bo3nelicTBue yenoBeka Ha Ouocdepy. 3arps3sHeHue
BO3yIIHONW cpenbl. OXpaHa Bo3ayxa. 3arpsi3HEHHE BOJHOUM cpeabl. OXpaHa BOAHBIX PECYPCOB.
Pa3pymenne nouBbl. OxpaHa NOYBEHHBIX pecypcoB. M3MeHeHune kiaumara.

AHTpPOIIOT€HHOE BO3/ICUCTBUE HA PACTUTENBHBIN U KUBOTHBIN Mup. OXpaHa paCTUTEIBLHOTO U
KUBOTHOTO MUpa. OCHOBHbBIE MPUHLUIIBI 0XpaHbl pupobl. KpacHsie kauru. Ocobo oxpaHsembie
npupoanblie Tepputopun (OOIIT). borannyeckue cajibl ¥ 300JI0THYECKUE TTAPKHU.

OCHOBHBIE TIPUHIUIIBI YCTOMYMBOTO PA3BUTHUS YEIOBEYECTBA W MPHUPOJbI. ParmonanbHOE
NPUPOJIONIONB30BAHUE M COXpaHEeHUEe Ouosoruyeckoro pasHooOpasus 3emnu. OOmue
3aKOHOMEPHOCTH TJI00abHBIX IKOJIOTHYECKUX Kpu3ucoB. OCOOCHHOCTH COBPEMEHHOIO KpU3Hca U
€ro BEpPOSITHBIC MOCTEACTBUSA.

Pa3Butre MeTO10B MOHUTOPUHTA PA3BUTUS OMACHBIX TEXHOTCHHBIX MporeccoB. Cucmemmuble
uccnedosanusi nepexooa K pecypcocoepezarowell U  KOHKYPEHMOCHOCOOHOU  dHepeemuxe.
buonocuueckoe pasznoobpazue u oOuopecypcvl. Hayuonanvnvle unpopmayuonusvie cucmemvl,
obecneuusarowue 00CMyn K UHGoOpmMayuu no COCMOAHUIO OMOENbHbIX 8U008 U IKocucmem. OcHogbl
9Kopeabunumayuu dKoCucmem U cnocobos 060pvobl ¢ Ouonospeddcoenusmu. Pexoncmpyrkyus
MOPCKUX U HA3EMHBIX IKOCUCTEM.

JleMoHCTpanun

Tabmuupl U cxembl: «3arpsa3HeHre aTMocepbly, «3arpsa3HeHre TuApocepbl», «3arpsa3HeHne
nouBbly, «IlapHukoBbIii 3ddexT», «Ocodo oxpaHsemble NPUPOAHBIE TeppUTOpUn», «Moaenu
YIPABISIEMOTO MUPay.

Ob6opynoBanue: Gororpaduu OXpaHSIEMbIX pacTeHUU U XUBOTHBIX KpacHoW kHurm Poccuiickoit
®enepannn, KpacHol KHUTH pervoHa.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 BUOJIOT'MHA HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBauBaeT TpeOOBAHUS K PE3yIbTaTaM OCBOCHHS O0YYAIOIIHUMICS TIPOTPaMM
CpeHero o011ero 00pa3oBaHus: TMUHOCTHBIE, METAIIPEIMETHBIE U IIPEMETHBIE.

B cTpykType IMYHOCTHBIX pE3yJIbTaTOB OCBOCHHS MPOrpaMMbl IO OHOJIOIMU BBIJICIIEHBI
CIIEAYIOIINE COCTABIIAIOLINE: OCO3HAHUE 00YYAIOIUMHUCS POCCUHCKOM Ipak JTaHCKON MJIEHTUYHOCTH —
TOTOBHOCTU K CaMOPAa3BUTHIO, CaMOCTOSITEIbBHOCTH M CaMOOIIPENEICHUIO, Haluyue Momusayuu K
00y4eHHIO OWOJIOTHH, YyeleHanpasieHHoe pazeumue BHYTPECHHUX YOSKICHUN JTMYHOCTH Ha OCHOBE
KJIOYEBbIX [IEHHOCTEN M HCTOPUUYECKUX TPAAULIUI pa3BUTUS OMOJIOTMUECKOTO 3HAHUS, 20MOGHOCHb U
cnocobnocms 00Y4arOIUXCs PYKOBOJICTBOBATHCSA B CBOEH JIEATENBHOCTH LIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMH, NPUCYIIUMH CHCTEME OWOJIOTUYECKOTO O00pa3oBaHUs, HaAluyue HNpa8OCO3HAHUSA
9KOJIOTMYECKOH KYJIBTYPBl, CHOCOOHOCMU CIMABUMb LIETU U CTPOUTH )KU3HEHHbIE TJIAHBI.

JIMYHOCTHBIE PE3yJbTaThl OCBOEHMS MPOrpaMMbl MO OHOJOTMHM JOCTHralOTCs B €IUHCTBE
y4eOHOM M BOCHMTATEIIBHOW JESATEIbHOCTH B COOTBETCTBHM C TPATULMOHHBIMH POCCUHCKUMHU
COLIMOKYJIbTYPHBIMHM, HCTOPUYECKMMHM U JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, NPHUHITHIMU B
oOIIecTBe NpaBWJIAMH M HOPMAaMH TIOBEACHUS M CIIOCOOCTBYIOT MpoIleccaM CaMOIIO3HAHHMSA,
CaMOBOCIIUTaHMsT M CaMOpPa3BUTHs, Pa3BUTUS BHYTPEHHEW NO3MLMHU JMYHOCTH, MAaTPUOTHU3MA U
YBOKEHHMsI K 3aKOHY U IIPaBONOPSJKY, YEJIOBEKY Tpyla M CTapuIeMy IOKOJEHHIO, B3aHMMHOIO
yBaXK€HMsI, OEPEKHOT0 OTHOIIECHUS K KYJIbTYPHOMY HaclEIUI0 U TPaJuLMsIM MHOTOHALMOHAIBHOTO
Hapopa Poccuiickoii @enepannu, NpUpoJe U OKPYKAIOLIEH cpee.

JInyHOCTHBIE pE3y/lbTaThl OCBOCHUS YydeOHOro mnpenmera «buosorus» AOIKHBI OTpa)xarhb
TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAThCS C(HOPMHPOBAHHOM BHYTpEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOM 1IEHHOCTHBIX OPHEHTAllMi, MO3UTUBHBIX BHYTPEHHUX YOEXKJEHUH,
COOTBETCTBYIOIIUX TPAJULHUOHHBIM LIEHHOCTSIM POCCUHCKOIO OOIIECTBA, paclIUpEHUE KUZHEHHOTO
OIbITa U OIBITA JEATEIBHOCTH B IPOLECCE peaIn3allid OCHOBHBIX HAlpPaBICHWM BOCHUTATEIbHOU
NESATEIBHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

c(OpPMUPOBAHHOCTH I'PAXkTaHCKON MMO3UIIMU 00y4YaroLIerocsi Kak akTUBHOI'O U OTBETCTBEHHOTO
YJieHa POCCUICKOro 00IecTBa;

0CO3HaHME CBOMX KOHCTUTYILIMOHHBIX IIPaB U 003aHHOCTEH, yBaXKEHUE 3aKOHA U TIPABOTIOPS/IKA,;

TOTOBHOCTh K COBMECTHOM TBOpPYECKOW IESATENIbHOCTH IMPU CO3AAHUU YYEOHBIX IPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENIbHBIX 33/1a4, BBIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh ONPEAEATh COOCTBEHHYIO MO3UIUIO 110 OTHOLICHUIO K SBICHUSM COBPEMEHHOMN
KHU3HHU U OOBACHATH €€;

YMEHHE YUUTHIBaThb B CBOMX JAECUCTBUAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aUMOJIEH CTBUS
JOJeH ¢ pa3HbIMH YOEXKICHUSIMH, KYJIbTYPHBIMU [IEHHOCTSIMU M COL[HAJIBHBIM TOJI0KEHHEM;

TOTOBHOCTb K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOI'O BBIOJIHEHUS Y4EOHBIX,
[I03HABATENbHBIX U MCCIEA0BATENbCKUX 3a/1a4, YBAXKUTEILHOIO OTHOLIEHHS] K MHEHHUIO ONIIOHEHTOB
MpH 00CYKJIEHUU CIIOPHBIX BOIPOCOB OMOJOTHYECKOTO COJIEPKaHUS;

TOTOBHOCTh K TyMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:
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c(hOPMHUPOBAHHOCTh POCCUNUCKONW TPa]KTAHCKON HIECHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY Hapoly, 4yBCTBAa OTBETCTBEHHOCTH Iepel PonuHoM, TopaocTu 3a CBOM Kpaii, cBor0 Poauny,
CBOM f3BIK U KYJIbTYPY, IPOIIJIOE U HACTOSALIEE MHOTOHAIIMOHAIbHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIEIUIO U MaMATHUKAM MPUPOJBI, JOCTHKEHUIM
Poccuu B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIOCOOHOCTh OIICHHMBATh BKJIAJ POCCHMCKHX YYEHBIX B CTAHOBJICHHE W PAa3BUTHE OHOJIOTHHU,
MMOHMMAaHMS 3HAYCHHUsI OMOJIOTHU B TTO3HAHUU 3aKOHOB IIPUPOJBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO
00I11eCTBA;

uzeitHas yoexxaAEHHOCTh, TOTOBHOCTD K CIYXEHHIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTH 32
ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HaHUE JYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOIa;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBECHHS;

CIOCOOHOCTh OIEHMBATH CHTYAlMI0O W TPUHUMATh OCO3HAHHBIC PELICHHS, OPHEHTUPYSICH Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOUIEHUE K CBOMM POJUTENSAM, CO3AAHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO
IIPUHATHS LEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU C TPaAULMAMU Hapo1oB Poccuu;

4) 3cTeTHYeCKOTr0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIICHHE K MHpY, BKIIOYash 3CTETUKY ObITa, HAy4HOTO M TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAA, OOIIECTBEHHBIX OTHOILICHHIA;

[TOHMMAaHHUE SYMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOU MPUPOABI U €€ LIEHHOCTH;

TFOTOBHOCTh K CAMOBBIPA)KEHUIO B Pa3HbIX BUIAX UCKYCCTBA, CTPEMJICHHE IPOSABIATH KauecTBa
TBOPYECKOH JIMYHOCTH;

5) ¢pusznuyeckoro BocnuTanus, GOPpMUPOBAHNUS KYJIbTYPHI 310POBbSl M IMOIMOHAJIBHOIO
os1aromosty4ms:

MOHMMaHWE U pealn3aliys 3J0pOBOr0 M 0Oe30macHoro odpasza KHM3HMU (3I0pOBOE INHUTAHUE,
COOJIIOJICHNE TUTMEHUYECKUX MpPaBUI U HOPM, COAJaHCHUPOBAHHBIN PEXUM 3aHATHH U OTIbIXa,
peryisipHas (puznyeckas akTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOILIEHUS K
COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MMOHMMAaHHE LIEHHOCTH MPaBWJI MHIMBUYaIbHOTO U KOJUIEKTUBHOTO O€30MacHOr0 MOBEICHUS B
CUTYalLUsX, YTPOXKAIOLIUX 310POBBIO U XKU3HU JIIOJIEN;

OCO3HaHME TIOCNIEJACTBUH M HENpUATHS BpEIHBIX MpPHUBBIYEK (YHOTpeOIeHUs ajKoroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TpyaoBOro BocnuTaHus:

TOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJIOIMUYECKOM M COLMAaIbHOW HalpaBICHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENIBHO BBIMOJIHSTH TaKyIO JA€SITEIbHOCTD;

UHTEpPEC K paziuyHbIM cdepaM MNpodecCUOHANIbHON JAESITeTbHOCTH, YMEHUE COBepUIaTh
OCO3HaHHBIHM BBIOOp Oyaymeit mpodeccuu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M caMO0OOPa30BAHUIO Ha MPOTSHKEHUH BCEH KU3HU;

7) IKOJIOTrM4YeCKOr0 BOCIIMTAHMS:

9KOJIOTMYECKU I1e1eco00pa3HOe OTHOLIEHHE K MPUPOJE KaK HMCTOYHUKY KU3HM Ha 3emie,
OCHOBE €€ CYILIECTBOBAHMUS;

MOBBIIIEHUE YPOBHS HKOJOTHYECKOM KyJIbTYpbl: NPUOOPETEHHE OIbITa IUIAHUPOBAHUS
MIOCTYIKOB M OLEHKU WX BO3MOXHBIX IOCJIEICTBUM JJIs1 OKPYKAIOILEN CpeJibl;
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OCO3HaHUE TN100aIbHOr0 XapaKkTepa 3KOJOTHYECKUX MPOoOJieM U MyTeil UX pelIeHHs;

CIOCOOHOCTH UCIOJIB30BaTh MPUOOpETaeMbIe MPH M3YUYEHUH OMOJIOTWU 3HAHWUSA M YMEHUS MPU
pemeHn mpoOsieM, CBS3aHHBIX C PalMOHAIBHBIM HPUPOIOINOIL30BaHKUEM (COOIIOACHNE TPaBUII
MOBEJCHUS B IIPUPOJE, HAMPABICHHBIX HA COXPAaHEHUE PABHOBECHUS B HKOCHCTEMaX, OXPaHy BHUJIOB,
IKOCHUCTeM, OHochepbl);

AKTUBHOE HENPUATUE AEHUCTBUM, IPUHOCAIIMX BPEL OKPYKAKOLIEH MMPUPOAHOMN Cpelie, YMEHHE
MIPOTHO3UPOBATh HEOJATONPUSATHBIE SKOJIOTMYECKHE IMOCIEACTBUS MPEANPHUHUMAEMBIX IEHCTBUN U
MpEeAOTBPALIATh UX;

HaJu4yue PA3BUTOrO HSKOJIOTMYECKOTO MBIIUICHUS, 53KOJIOTMYECKOM KYJIbTYphl, OIBITA
JESTEIbHOCTH 3KOJIOTMYECKON HAIIPaBIEHHOCTH, YMEHUS pyKOBOJCTBOBATHCS MU B [1I03HABATEIBHOM,
KOMMYHHMKATUBHOM U COLIMAJIBHOM MPAaKTUKE, TOTOBHOCTU K YYaCTHUIO B IPAKTUYECKON JESTENIbHOCTH
9KOJIOTMYECKOW HaIlPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
HayKH U 00ILIIECTBEHHOW MPAKTUKU, OCHOBAHHOI'O HA TUAJIOTE KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOET0 MECTa B MOJHUKYJIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE SI3BIKOBOM M YHUTATEJIbCKOM KYJIbTYpbl KaK CpEACTBa B3aMMOJCUCTBUS
MEX/1y JIFOJIbMU U TIO3HAHUSI MUPA;

MOHMMaHKUE CHenuuK OHOJOTHH KaKk HayKd, OCO3HaHHMA e€ poiu B (HOPMUPOBAHHU
PaIMOHATIBLHOTO HAYYHOTO MBIIIICHHUSI, CO3/IaHUHU 1IEIOCTHOTO MPECTABIECHUS 00 OKPYKAIOLIEM MUPE
KaKk O €IMHCTBE MPUPOJIbI, YeIOBEKa M OOIIECTBA, B MO3HAHWU MPUPOTHBIX 3aKOHOMEPHOCTEH U
peleHn: mpodIeM COXpaHEHHs! IPHPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B 3HAUMMOCTH OMOJIOTHH ISl COBPEMEHHOM IIUBIIIN3AINH: 00ECTIEYeHUSI HOBOTO
YPOBHSI Pa3BUTHSA MEIULIMHBI, CO3/1aHUE MEPCIEKTUBHBIX OUOTEXHOJOTHI, CHOCOOHBIX pellaTh
pecypcHble TpoOJIeMbl pa3BUTHS 4YEJIOBEUECTBA, IIOMCKA MyTeW BBIXOJAa U3 IIOOAIBHBIX
9KOJIOTMUECKUX MpolieM M olecnedeHus Mepexoaa K yCTOMYMBOMY pPa3BUTHIO, PallMOHAIBHOMY
WCIOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IAPTOB XKU3HU;

3aWHTEPECOBAHHOCTh B TOJY4YEHUH OHMOJOTMUYECKMX 3HAHMN B LENAX MOBBILIEHUS oOIIen
KYJIBTYpbl, €CTECTBEHHO-HayyHOW TIPaMOTHOCTH, KaK COCTaBHOM dYacTH (PYHKIMOHAIbHOM
IrPaMOTHOCTH O0yyaronuxcs, GopMUpyeMoi pu U3y4yeHUH OUOJIOTHH;

MIOHMMaHUE CYIIHOCTH METOJOB T[I03HAHUSA, HCMHOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH UCIIOJIb30BaTh MOJIy4YaeMble 3HAHUS JIJIs aHAJIN3a U 00BSCHEHHUS SIBIICHUH OKpYKaroIero
MHUpa U NPOUCXOJAIINX B HEM U3MEHEHMH, yMEHUE JieaTh 00OCHOBAHHBIE 3aKJIIOYEHHS HAa OCHOBE
Hay4YHBIX ()aKTOB ¥ UMEIOIINXCS TaHHBIX C LIEJIBIO MTOJIYyUYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSITEIIFHO UCIIOJIb30BATh OMOJIOTMYECKHE 3HAHUSI ISl pElIeHUs TPoOJIeM B
pEaJIbHBIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHE IIEHHOCTH HAy4YHOW JE€ATEIbHOCTH, I'OTOBHOCTb OCYILECTBJISATh IPOEKTHYIO H
HCCIIEIOBATENbCKYIO A TEIbHOCTh MHIUBUYalbHO U B TPYIIIE;

TOTOBHOCTb M CIOCOOHOCTH K HEMIPEPhIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHNUI0, K AKTUBHOMY
MOJTyYEHHIO HOBBIX 3HaHUH 110 OMOJOTMU B COOTBETCTBHH C KU3HEHHBIMHU ITOTPEOHOCTSAMHU.
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METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpenmeTHble pe3yiabTaTbl OCBOEHHUS Y4eOHOro mpeamera «buosiorus» BKIIIOYAIOT:
3HaYMMble s (OpPMUPOBAHHS ~ MHUPOBO33PEHHUS  OOYHYAIOMIMXCS  MEXKIUCHUILTMHAPHbIC
(MexnpeaMeTHbIE) OOIeHayYHbIe MOHATHS, OTPAXKAIOLIME LIEJOCTHOCTh HAYYHOM KapTUHBI MUpPA U
cneun(uKy METOJOB ITO3HAHMs, HUCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, JHEPIHUs,
SBJICHHE, TPOIIECC, CUCTEMa, HAYYHbIM (DaKT, IPUHINII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
ucclieloBaHre, HaONIoIeHUe, W3MEpEeHUe, SKCIEPUMEHT W JPYrHue); YHUBEpCAIbHbIE y4deOHbIC
neicTBus (Mo3HaBaTeIbHbIE, KOMMYHUKATUBHBIE, PErYJIATUBHBIE), oOecneunBarole GopMupoBaHue
(YHKLIMOHATBHOM TIPaMOTHOCTH M COLMAJIbHOM KOMIIETEHIIMM OOYy4aroIlMXCs; CIIOCOOHOCTb
00y4aroImuxcss HMCIOJIb30BaTh OCBOECHHBIC MEXAUCIUIUIMHAPHBIC, MHUPOBO33PEHUYECKHE 3HAHUS U
YHUBEpCaJbHBIC YUeOHbIE IEHCTBUS B IO3HABATEIBHON U COIUAIEHON TPAKTHKE.

B pe3ynbraTte n3yueHus OMOJIOTMU HA YPOBHE CPEAHEr0 0011ero oopa3oBaHus y oOyyaronierocs
OyayTr chopMHUpOBaHbI [O3HABaTEJIbHbIE YHHMBEpCAJbHbIC Y4eOHbIE NEHCTBHS, KOMMYHHUKATHUBHBIE
YHHUBEpCaJIbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHbIE YHUBEPCAIbHbBIE YUeOHbIE JEHCTBUS, COBMECTHAS
NESITENIbHOCTbD.

MertarnpeaMeTHbIe pe3yabTaThl OCBOSHHSI IPOrpaMMbl CPEAHEr0 00Iero 00pa3oBaHusl JOKHBI
OTpaXkaTh:

OgiajeHne YHMBePCAJIbHBIMH YU4eOHBIMH NI03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBble JJOrHYECKHUeE IeHCTBUS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh M AKTyaJM3UpoBaTh MpobieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHaJIM3a, CUHTE3a,
CpaBHEHMSI, KJIaCCU(PHUKAINH, 0000IIECHH), PACKPBIBATH CMBICT OHOJIOTMYECKHUX MOHITUN (BBIICIATH
UX XapaKTepHble IPU3HAKU, YCTAHABIMBATh CBSI3U C IPYTUMU ITOHATHIMU);

OIIPEAEIIATD LIENN IEATENbHOCTH, 3a/1aBasi IapaMeTPbl U KPUTEPUH UX JOCTHKEHHUS, COOTHOCUTh
PE3YJIBTAThl JEATEIBHOCTH € TOCTABJIEHHBIMHU LIETSIMY;

HCIOJIb30BaTh OMOJIOTMYECKHUE MOHATHS JUIsl 00bSICHEHNS (DAaKTOB U SBJICHUH KUBOM MPUPOIBL;

CTPOMUTH JIOTUYECKUE DPACCYKIEHUS (MHIYKTUBHBIE, NEAYKTUBHBIC, 110 AHAJIOTMH), BBISBIISTH
3aKOHOMEPHOCTH M MPOTHBOPEYMs B PAaCCMATPUBAEMBIX SIBIECHUSX, (OpPMYyTUpOBaTh BBIBOABI U
3aKJIFOUYEHNS;

MIPUMEHSTh CXEMHO-MOJIENIbHBIE CPEACTBA JJIsi TNPEACTABICHUS CYIIECTBEHHBIX CBS3eM U
OTHOIIIEHWHA B HM3y4aeMbIX OHOJIOTHYECKHUX OOBEKTaX, a TaKkKe MPOTHBOPEUUN pa3zHOro poja,
BBISIBIICHHBIX B PA3JINYHBIX HHPOPMALMOHHBIX HCTOUHUKAX;

pa3pabarbIBaTh IUIAH pelIeHHs MpoOJIeMbl ¢ YyUETOM aHalIM3a UMEIOIIUXCS MaTepUabHBIX U
HeMaTepUaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTUBbI B JI€ATEIbHOCTh, OILICHWBATh COOTBETCTBUE pE3YJIbTATOB LEJAM,
OLIEHHMBATh PUCKU MOCIIEICTBUMN AEATEIbHOCTH;

KOOPJAMHUPOBaTb M BBINOJHATE pabOTy B YCJIOBUSAX pEAJbHOTO, BHUPTYaJbHOIO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH )KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE IeHCTBHS:

BJaJIeTh HAaBbIKAMHU Yy4eOHO-MCCIIEIOBATENLCKOM W TPOEKTHOW JAEATeNIbHOCTH, HaBBIKAMU
paspelieHusi mpoOsieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIbHOMY IIOMCKY METOOB
pelIeHrs MPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IO3HAHUS;
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UCIOJb30BaTh pAa3IMYHbIE BUIBl JEATEIBHOCTH IO IOJYYEHHUIO HOBOIO 3HAHHUA, €ro
MHTEpIpETaINHU, TPeoOPa30BAHUIO U IPUMEHEHUIO B YUEOHBIX CUTYAIUSX, B TOM YHCIIE IIPH CO3/1aHUH
y4EOHBIX M COIMATBHBIX IIPOCKTOB;

(GbopMHpOBaTh HAayyHBIH TUI MBILIUIEHUS, BJAJETh HAYYHOW TEPMHMHOJIOTHEH, KIIIOUEBBIMU
MOHATUSAMHU U METOJAMU;

CTaBUTh U (OPMYIUPOBaTH COOCTBEHHBIC 3a7ayll B 0Opa30BATENbHON JEATENBHOCTH U
KU3HCHHBIX CUTYalUsX;

BBISIBJIATh IPUYMHHO-CIIEAICTBEHHBIE CBSI3M U aKTYaJIM3UPOBATH 3a/1a4y, BBIIBUraTh THIIOTE3Y €€
peleHysl, HaXOAUTb apryMEeHThI JJIs JJ0Ka3aTelbCTBAa CBOMX YTBEP)KICHUH, 3aJjaBaTh MapaMeTpbl U
KPUTEPHUH PELICHHUS;

aHAJIM3UPOBATh NOJYUYEHHBIE B XOJI€ PELICHUS 33J]a4ul Pe3yJIbTaThl, KpHTUUECKU OLIEHUBATh UX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh IIeJICHANPABICHHBI TMOUCK TEPEHOCAa CPEICTB M CHOCOOOB ACWCTBUS B
podecCHOHABHYIO CPeny;

YMETh IIEPEHOCUTDH 3HAHUS B 103HABATEIbHYIO M MPAKTHUECKYIO 001aCTH KU3HEESTEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00sacTei;

BBIJIBUTATh HOBBIE UJICH, NIPeJIaraTh OPUTHHAIBHBIC TIOAXO0/IBI U PEIICHNS, CTABUTH MPOOJIEMBI
U 33J1a4i, JOIyCKaIOIINe aJbTePHATUBHBIE PEIICHNUS.

3) pabora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JINYHBIX UCTOUYHUKAX UH(pOpMaLMU (TEKCTEe y4eOHOTO TOCOOMs, HAy4HO-
MOIYJISIPHOM JTUTEpaType, OMOJIOTHUECKUX CIOBAPSIX U CIIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX,
B llHTEpHETE), aHATM3UPOBATh HHPOPMALIUIO PA3IMYHBIX BUJOB M (DOPM IpeICTaBICHUS, KpUTHYECKH
OLIEHUBATh €€ I0CTOBEPHOCTh M HEPOTUBOPEUUBOCTb;

¢GbopMyIMpOBaTh 3alpoChl M NPUMEHSTHh pa3IMYHble METOJbl IpH IOHMCKE M O0TOOpe
Ouosornueckoil nHPpopMaIuu, HeOOXOAUMOM JIJIst BBITIOJHEHUSI YIEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HWCIOJB30BaHUS HH(OPMAIIMOHHO-KOMMYHHKATUBHBIX — TEXHOJIOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O HCIOJIB30BAHUS PA3IMUHBIX MIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYI0 (OpMy  MpeacTaBiIeHHs  OHOJIOrMYEcKOin
nHpopmanuu (cxemsl, rpaduKH, TUarpamMmbl, TAOJIUIbI, PUCYHKH U JIPYTrOe€);

HCIIOJIb30BaTh HAay4YHbIM SI3bIK B KauecTBE CpeAcTBa IMpu paboTe ¢ OHOIOrnyeckoi
uHbopManMel: MPUMEHATh XUMHUYECKHe, (U3MUECKHe W MaTeMaTU4YecKhe 3HAKW M CHMBOJIBI,
¢dopmynbl, abOpeBUaTypy, HOMEHKIATypy, MCIIOJIb30BaTh M  MpeoOpa3oBbIBaTh  3HAKOBO-
CHUMBOJIMYECKUE CPEICTBA HATJITHOCTH;

BJIa/IETh HaBbIKAMU paclO3HABaHMsI U 3aIlIUThI HHPOpMAIK, UHPOPMALIMOHHON 0€3011acHOCTH
JIMYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

1) obOmenmue:

OCYILIECTBIIATh KOMMYHHUKAIIMK BO BceX cdepax >KM3HU, aKTUBHO y4acTBOBAaTh B JIMAJOre MU
JMCKYCCHH TIO CYIIECTBY 00CYyKaaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh CY)KICHHS
OTHOCUTEJIBHO BBIMIOJHEHUS TpeAaracMod 3aJaud, y4YUTHIBaTh HHTEPECHl U COIIACOBAHHOCTH
MO3UIUHI IPYrUX YYaCTHUKOB AMAJIOTA WM JAUCKYCCUN);

pacrno3HaBaTh HeBepOaJbHBIE CPEJCTBA OOIIEHUS, TOHUMATh 3HAUYEHUE COIMAIbHBIX 3HAKOB,
NPENOChIIIOK BO3HUKHOBEHUS KOHQIMKTHBIX CUTYalMil, yMeTb CMSTr4aTb KOH(JIUKTBI M BECTH
IIEPETOBOPBI;
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BJIAJICTh PA3IMYHBIMH CIIOCOOaMHU OOIIEHHS U B3aUMOJACHCTBHUS, IOHUMAaTh HAMEPEHUS APYTUX
JOACH, NPOSBIATH YBOKUTEIBHOE OTHOIIEHHE K COOECeHHKY M B KOPPEKTHOH ¢opme
(bopMyIHpOBATH CBOU BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHUS C MCIIOJIb30BAHHEM SI3BIKOBBIX CPEJ/ICTB.

2) coBMeCTHAsI 1eSITeIbHOCTD:

MOHMMAaTh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAWBUIYAIbHOW pabOTHI mpU
pereHnH OUOJIOTUIECKOH TPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHHSI TPYITIOBBIX (OPM
B3aUMOJICHCTBHUS TP PEeLICHUH y4eOHOH 3a/1auu;

BBIOMpAaTh TEMaTHKy ¥ METOIbl COBMECTHBIX MECHCTBHH C YYETOM OOLIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KAOT0 YiIeHa KOJUIEKTHUBA;

MPUHUMATD IIEJT COBMECTHOM JAEATEIbHOCTH, OPTaHU30BBIBATH U KOOPAMHUPOBATH ACUCTBUS MO
e€ JIOCTIDKEHHIO: COCTAaBIIATH IUIAH JICHCTBUM, PacHpeaeisaTh POld ¢ Yy4ETOM MHEHHH YYaCTHUKOB,
00CYXIaTh pe3yabTaThl COBMECTHOH PaObOTHI;

OLIEHUBATh KaueCTBO CBOETO BKJIAJA M KaXKJOr0 yYaCTHHKA KOMaH[bI B OOMIMHA PE3yNbTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

npeasaraTb HOBBIC IPOEKTHI, OLEHMBATH HJCH C IO3MLIMH HOBHM3HBI, OPUTHHAIBHOCTH,
PaKTHYECKON 3HAYMMOCTH;

OCYIIECTBIISTh TIO3UTUBHOE CTPATETUYECKOE TMOBEACHNE B PA3JIMYHBIX CUTYAIHAX, MPOSBISATH
TBOPYECTBO U BOOOpakeHUE, OBITh HHUITMATHBHBIM.

OBJj1aieHNe YHUBEPCATBLHBIMH PeryJIATHUBHBIMH 1€l CTBHAMU:

1) camoopranu3anus:

WCIIOJIH30BATh OMOJIOTHYECKUE 3HAHUS JUTSI BBISIBIICHUS MTPOOJIEM U MX PEIICHUS B )KU3HEHHBIX U
Y4eOHBIX CUTYalHsAX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHHWW LIEJIEBBIC M CMBICIOBBIE YCTAaHOBKHM B CBOHMX
IEUCTBHAX W TIOCTYNKaX MO OTHOIICHHIO K JKUBOW IPHPOJE, CBOEMY 3JOPOBBIO H 3I0POBBIO
OKPY KaIOIINX;

CaMOCTOSITENTEHO OCYIIECTBIISITh IIO3HABATEIIHHYIO JIESITEITbHOCTb, BBISIBIISATH TPOOJIEMBI, CTABUTH
1 (opMynupoBaTh COOCTBEHHBIE 33141 B 00pa30BaATEIbHOM AEATEIbHOCTH U )KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIbHO COCTAaBJIATh IJIaH PELICHHs MpoOJeMbl C Y4ETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEANOUTEHUII;

JIaBaTh OLIEHKY HOBBIM CHTYAIIHsIM;

paciMpsATh paMKH Y4eOHOTI0 IpeMETa Ha OCHOBE JIMYHBIX MPEANOUTECHUH;

JieNlaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPHOOPETEHHBIN OIIBIT;

CTIIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO IIUPOKOW IPYIUIMH B Pa3HBIX O0JIACTIX
3HaHUi, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBINA U KYIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIIGHKY HOBBIM CHUTYAIlMsIM, BHOCHUTh KOPPEKTHBBHI B JIEATEIIHOCTH, OICHHBATH
COOTBETCTBHE PE3YIHTATOB LEISIM;

BJIaJIeTh HAaBbIKAMM IO3HABATENBbHON pe(IeKCUU KaK OCO3HAHHUS COBEpLIAEMbIX ACUCTBUH U
MBICIMTENIBHBIX MPOIECCOB, UX PE3yIbTaTOB M OCHOBAHUH, HCIIOJIB30BaTh MPUEMBI pedIeKCHH JUIs
OLIEHKW CHTYalllH, BHIOOpA BEPHOTO PEIICHHS,;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATDH PEUICHHS 10 UX CHIDKEHHIO;

MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX NP aHAJIN3€ PE3YNIbTAaTOB ACATEIbHOCTH;

3) npuHATHE ceds1 U IPYTHX:

MPUHUMATH ce0s, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA;
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IIPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX NIPH aHAJIN3€E PE3YJIbTAaTOB ACATEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OMIMOKY;
pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIHH APYroro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIE pe3yabTaTBl OCBOCHHS COJEpKaHUA y4deOHOro mnpeamera «buonorus» Ha
yrIIyOJIEHHOM YPOBHE OPHEHTHPOBAaHBI Ha oOecredeHne Npo(HUIBHOTO O00y4YeHHUsS OOydYaroIIUXCs
O6uosnoruy. OHU BKIIOYAIOT: CHEHU(pUUECKHe Al OUOJIOrMM Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI
JNCHCTBUI 1O OCBOCHHWIO, MHTEPIPETAIMU U MPEoOpa30BaHHUIO 3HAHWMA, BUABI JESTEIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUW M HUX TMPUMEHEHHMIO B Pa3IUYHBIX YYEOHBIX, @ TAKXKE B PEAIbHBIX
KU3HEHHBIX cuTyalusax. [IpenmeTHbie pe3yabTaThl IPEACTABICHBI 110 TOAAM U3YUYESHHUS.

[IpenMeTHbie pe3yabTaThl OCBOEHHS ydueOHOro mpenmera «buonorus» B 10 knacce NOMKHBI
OTpaXaTh:

c(hOPMHUPOBAHHOCTh 3HAHWA O MECTE€ M POJM OHOJOTHMH B CHCTEME CCTECTBEHHBIX HAYK, B
(GhOopMUPOBAaHUM €CTECTBEHHO-HAYYHON KapTUHBI MHpa, B TTO3HAHUH 3aKOHOB MPHUPOJABI U PEIICHUH
mpo0JieM paloHaIbHOTO MPHUPOAONOIB30BaHUSA, O BKIIAJE POCCHICKUX U 3apyOeKHBIX YUYEHBIX B
pa3BUTHE OMOJIOTHUH;

BJIAJICHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE
OMOJIOTMYECKHE TEPMHUHBI W TIOHATHS (KHU3HB, KJICTKA, OPTaHW3M, METa0OJIM3M, TOMEOCTas,
CaMOpEeryJslus, CaMOBOCIPOHM3BEICHUE, HACIEACTBEHHOCTb, M3MEHUYHMBOCTb, POCT U PAa3BUTHE),
ouosornueckue Teopun (knerounas teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, xpomocomHas
Teopusi HacienctBeHHoctu T. Moprana), yuenusi (H. Y. BaBmiioBa — o meHTpax MHOrooOpasusi u
MIPOUCXOXKACHUS KYJIbTYPHBIX PACTEHHUM), 3aKOHBI (€AMHOOOpa3us MOTOMKOB IEPBOTO MOKOJEHUS,
pacuIeIUIeHHs], YUCTOThI TaMEeT, HE3aBUCUMOTI0 HacinenoBanus . Menzaens, roMojIoruueckiux psjioB B
HacyencTBeHHoM n3menunBoctu H. 1. BaBuiosa), mpuHIUIBI (KOMILTIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJ[aMU HAYYHOTO TIO3HAHUS, HCIIOJIB3YEMBbIX B OHOJIOTHYECKUX
HCCTIEOBAHUSX JKUBBIX 00BEKTOB (OMUCAaHUE, U3MEPEHUE, HAOTIOICHUE, DKCIIEPUMEHT);

YMEHUE BBIJIEIATh CYLIECTBEHHbIE MPU3HAKU: BHUPYCOB, KIETOK MPOKAPUOT MU IYKAPHUOT,
OJTHOKJIETOYHBIX W MHOTOKIJIETOYHBIX OPTaHHW3MOB, B TOM uucie OakTepuii, TpuOOB, pacTEHHH,
JKUBOTHBIX W YEJIOBEKa, CTPOCHMsI OPTaHOB M CUCTEM OPraHOB PACTCHUM, KUBOTHBIX, YEJIOBEKa,
MPOIIECCOB JKU3HEACATEIHLHOCTH, MPOTEKAIOIINX B OpPraHU3Max PACTEHHM, KMBOTHBIX M YEJIOBEKa,
OMOJOTMYECKHUX TMPOIIECCOB: OOMEHa BelecTB (MeTaboJIM3M), MPEeBpalICHUS SHEPTUU, OpOKEHWS,
aBTOTPO(HOrO M TeTepoTPO(PHOro TUIOB MUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, MeiH03a,
rameToreHesa, SMOpPHOTEHE3a, MOCTAIMOPHOHAIILHOTO Pa3BUTHS, PA3MHOXKEHHS, WHIAUBUIYATbHOTO
pa3BUTHs OpraHu3Ma (OHTOTeHe3a), B3auMOICHCTBHUS T€HOB, T€TePO3Uca, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABJIMBATh B3aWMOCBSI3M MEXAY OPraHOWAAMU KIETKH W WX (QYHKIHUIMH,
CTPOCHHEM KIIETOK Pa3HbIX TKaHEeW U WX (YHKIMSIMH, MEXIYy OpraHaMd M CHCTEMaMU OPTraHOB Y
pacTeHUH, )KUBOTHBIX M YEJIOBEKA M MX (QYHKIMSIMH, MEXKIY CHCTEMaMH OPTaHOB U UX (PYHKITUSIMH,
MEXy dTaraMu OOMeHa BEIIECTB, dTalaMH KJIECTOYHOTO IUKJIA U KU3HEHHBIX ITUKJIOB OPTaHU3MOB,
dTanmamMu dMOPUOHAILHOTO PAa3BUTHS, TEHOTUIIOM U (EHOTUIIOM, (DEHOTHIIOM H (HaKTOpaMH CPEIIbI
oOuTaHus;

YMEHHE BBISBISATH OTJIMUMTEIBHBIC TPU3HAKUA KUBBIX CHCTEM, B TOM 4YHCJE PACTEHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME APTyMEHTHI, OHMOJIOTMYECKYI0 TEPMHUHOIOTHUIO U
CUMBOJIMKY JJIs1 JOKA3aTelIbCTBa POACTBA OPraHU3MOB PA3HBIX CUCTEMATUUYECKUX TPYIII;
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yMEHHE peuiaTb OHOJOTHYECKHE 3aJaud, BBIBISATb MPUYUHHO-CIEICTBEHHBIE CBSI3H MEXIY
UCCIIETyeMbIMU OHOJIOTHYECKUMHU TIPOIleCCaMU U SIBJICHUSIMH, J€NaTh BBIBOJABI M IPOTHO3BI HA
OCHOBaHUU TIOJyYCHHBIX PE3YJIbTATOB;

YMEHHE BBINOIHSTH JIa0OpaTOPHBIE U MpaKTUYECKUue paboThl, COOII0IaTh IpaBUiia MpH padoTe
C y4eOHBIM H JTA0OPATOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh TUIIOTE3BI, IPOBEPSITh UX IKCIIEPUMEHTAILHBIMH CPEICTBAMU, POPMYTUPYS
1[eJTh UCCIICIOBAHUS, AHATTU3UPOBATh MOJIYUCHHBIC PE3YJIbTAThI U JICTaTh BBIBOIBL;

YMEHHE YYacTBOBaTh B Yy4eOHO-UCCIIEOBATEIbCKON paboTe Mo OHOJOTHH, SKOJIOTHH U
MEIMIMHE, TPOBOAMMOI Ha 0a3e UIIKOJBHBIX HAYYHBIX OOIIECTB, W MYOJUYHO MPEICTABISThH
MIOJIyYEHHBIC PE3YJIbTAThI HA YUEHUYECKUX KOH(DEPCHIIHSIX;

YMEHHE OIICHUBATh 3TUYCCKUE ACTIEKTHl COBPEMEHHBIX MCCIEAOBAHUN B 00JIacTH OWMOJIOTUU U
MEAUIMHBI (KJIOHUPOBAaHKE, UCKYCCTBEHHOE OILJIOIOTBOPEHHE, HAMIPABICHHOE U3MEHEHHE reHOMa U
CO3/1aHH€ TPAHCTEHHBIX OPraHNU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBIOOp Oyaymiel NpodeCCHOHATBHOU ACSITEILHOCTH B
o0jacTh OWOJIOTHUH, MEIUIMHBI, OMOTEXHOJOTHH, BETCPUHAPUHU, CEIIbCKOTO XO3SHCTBA, MMHIIEBOU
MIPOMBIIIJICHHOCTH, YIIIyOJIATh MO3HABATEIbHBIM MHTEPEC, HANPABICHHBIH HA OCO3HAHHBINH BHIOOD
COOTBETCTBYIOIIEH Mpodeccud M MPOAOHKEHHE OHUOJIOrMYecKOro 0o0pa3oBaHUs B OpPraHHU3AIUSIX
cpenHero npohecCuoHaIbHOTO U BBICIIETO 00pa30BaHUs.

[IpenMeTHBIC pe3yabTaThl OCBOCHHS ydeOHOro mpenmera «buonorus» B 11 Kiacce MOTKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE€ M POJM OMOJOTHMH B CHCTEME E€CTeCTBEHHBIX HAayK, B
(hOopMUPOBAaHHH COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MUPA, B TTIO3HAHUH 3aKOHOB TIPHUPO,IBI
Y PEIICHUH YKOJIOTHYECKUX MPOOJIEM YeJIOBEUECTBa, a TAKXKE B PEIICHUU BOIIPOCOB PAIMOHAILHOTO
MPUPOAONONB30BaHUs, U B (POPMHUPOBAHMHM LIEHHOCTHOTO OTHOIICHUS K MpHpOJAE, OOIIECTBY,
YeN0BEKY, O BKJIa/I€ POCCUMCKUX U 3apYOEKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE OUOJIOTHH;

YMEHHE BJIAJICTh CHCTEMON OHMOJOTMYECKHX 3HAaHWH, KOTOpas BKJIIOYACT OMPEICIICHUS W
MMOHMMAaHHE CYITHOCTH OCHOBOIIOIATAIONTNX OMOJIOTHYECKUX TEPMUHOB U TIOHATHH (BHI, SKOCHUCTEMA,
ouocgepa), 6monmornyeckue Teopuu (dBONMIOIMOHHAS Teopus Y. [lapBuHA, CHHTETHUYECKas TEOPUS
sBomonnn), yaenust (A. H. CeBepliioBa — o myTsX 1 HampaBieHusx somonuu, B.W. Bepraackoro — o
ouocdepe), 3akoHbl (reHeTmdyeckoro pasHoBecus Jx. Xapnu u B. BaiinOepra, 3apobIieBoro
cxonctea K. M. bopa), npaBuna (Munumyma 1O. Jlubuxa, 3KOTOTHYECKON MHUPAMUJIBI SHEPTHH),
runotessl (runote3a «mupa PHK» V. I'mnbepra);

YMEHHME BIAJeTh OCHOBHBIMH METOJIaMH HAyYHOTO T[O3HAHUS, HCIOIb3YEMBIMU B
OMOJIOTMUECKUX UCCIIEIOBAHUSIX )KMUBBIX OOBEKTOB M YKOCHUCTEM (OIMMCaHNe, U3MEpEeHUe, Habt0IeHHE,
9KCIIEPUMEHT), CIIOCO0aMU BBISIBJICHUS U OIICHKH aHTPOITOTCHHBIX U3MEHEHUH B TIPUPO/IE;

YMEHHE BBIJENATH CYIIECTBEHHBIE MPU3HAKH: BUI0B, OMOT€OIIEHO30B, IKOCUCTEM U OHoCchepsl,
CTaOUIM3UPYIOLIETO, ABIKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa, aJIONaTPUYECKOro H
CUMIATPUIECKOTO BHI000Pa30BaHUS, BIUSHUS IBUKYITUX CHJI DBOJIOIUN Ha TEHO(MOHT TTOMYIISIIIHH,
MPUCIIOCOOJICHHOCTH OPTraHW3MOB K Cpelie OOWTaHWs, YepeIOBaHUS HalpaBJICHUH 3BOJIOINH,
KpyroBOpOTa BEIIECTB M MOTOKA SHEPTUU B IKOCHCTEMAX;

YMEHHE YCTAaHABIMBATH B3aUMOCBSI3M MEXKAY IMPOIIECCAMH ABOJIOLUU, ABWKYIIMMH CHIAMU
AHTPOTIOTeHe3a, KOMITOHEHTAMH Pa3IMYHBIX YKOCHCTEM U TIPUCITOCOOICHUSIMH K HUM OPTaHU3MOB;

YMEHHE BBISBIATh OTIIHYUTEIbHBIC MPU3HAKH XKUBBIX CHCTEM, MPHUCIIOCOOJICHHOCTh BHJIOB K
cpene oOuTaHus, abMOTHYECKUX U OMOTHUYECKUX KOMIIOHEHTOB YKOCUCTEM, B3aUMOCBSI3€ii OpraHI3MOB
B COO0IIIECTBAX, AHTPOIIOT€HHBIX U3MEHEHUH B IKOCHCTEMaX CBOEH MECTHOCTH;
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YMEHHE HCIIOJB30BaTh COOTBETCTBYIOIIUE APTyMEHTHI, OWOJIOTHYECKYIO TEPMHUHOJOTHIO H
CUMBOIIUKY TS JOKA3aTeNIbCTBA POJICTBA OPTAHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYIII, B3AUMOCBSI3H
OpPraHW3MOB M CpeIbl OOWTaHWs, EAWHCTBA YEIOBEYECKUX pac, HEOOXOIMMOCTH COXPAHCHUS
MHOT000pa3us BUIIOB M SKOCUCTEM KaK yCJIOBHUS COCYIIECTBOBAHUS IIPUPOJIBI U YEIOBEYCCTBA,

YMEHHE peniatb OMOJIOTHYECKUE 3a/1a4M, BBISBIATH NMPHYUHHO-CIICJACTBEHHBIC CBSI3U MEXKIY
UCCIIETyeMbIMU OUOJIOTHYECKUMHU TIPOIECCAMHU W SBJICHHUSIMH, JCNaTh BBIBOABI M IMPOTHO3BI HA
OCHOBaHUU TIOJYYCHHBIX PE3YJIbTATOB;

YMEHHUE BBIMOJIHATH J1a00PATOPHBIC U MPAKTHUECKUE paOOThI, COOIIOIATh MpaBMiia pu padboTe
C y4eOHBIM H JJA0OPATOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh TUIIOTE3BI, IPOBEPSITh X IKCIIEPUMEHTAILHBIMU CPEJICTBAMU, POPMYITHPYS
1IeJTh UCCIICIOBAHUS, AHATTU3UPOBATH MOJIYUCHHBIC PE3YJIbTAThI U JICTaTh BBIBOIBL;

YMEHHE Y4YacTBOBATh B Y4YeOHO-HCCIIEIOBATEIbCKOW pPadOTe MO OWOJOTHH, SKOJOTHU H
MEIUIMHE, TPOBOJMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIMIECTB, M ITYOJUYHO NPEICTABIATH
MOJIY9CHHBIC PE3YJIbTAThHI HA YYCHUYCCKUX KOH(PEPCHIINSX;

YMEHHE OIICHUBATH THIIOTE3bI U TEOPHUU O IMPOWCXOKICHUH KU3HHU, YSIIOBEKA M YCIIOBECUCCKHIX
pac, 0 IpUYMHAX, MOCICICTBUAX U CIIOCO0aX MPeI0TBpaIleHHs II00aIbHBIX U3MEHEHHI B Onocdepe;

YMEHHUE OCYIICCTBIIATh OCO3HAHHBIM BHIOOp Oymymiel NpoecCHOHATbHON NESTEILHOCTH B
obiacTi OWOJIOTHH, IKOJOTHH, TPUPOJONOIH30BAHMS, METUIIUHBI, OMOTEXHOJIOTHH, ICHXOJIOTHH,
BETEPUHAPUH, CEIBCKOTO XO3SMCTBA, MUIICBOW IMPOMBINLICHHOCTH, YIUIYOJSATh IMO3HABATEIHHBIN
WHTEpEC, HAINPaBICHHBI Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH MPOPECCHU M MPOJODKEHUE
OHMOJIOTHYECKOTO 00pa30BaHUS B OpPraHM3AlUAX CPEAHEro MPO(ECCHOHAILHOTO M BBICIIETO
o0Opa3oBaHMUsI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne ni/m Konrposbnsie  IIpaxkrunyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 buonorus xak Hayka 1
2 JKuBble crucTeMbl M UX H3Y4YECHUE
3 buosnorust kietku 2 0.5
4 XuMHYeCcKasi OpraHUu3aIus KJICTKH 10 1
5) Crpoenrnie u GyHKINHU KICTKU 8
5 OOMeH BelecTB U IpeBpalleHUe YSHEPTUU B 9 1 1
KJIETKE
; HacneHCTBeH}fas{ uHpopMalus u 9 1 05
peanu3anus e€ B KIeTKe
JKU3HEeHHBIN UK KIETKU 6 1 1
CtpoeHue u QyHKIMH OpraHu3MOB 17 2 1.5
10 Pa3smHOXeHue u pa3BUTHE OPraHU3MOB 8 1 1.5
1 I'enetnka — Hayka 0 HaCJIEICTBEHHOCTU U 5 0.5
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

10

13
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTrejibHbIe
padoThI padoThI
pecypcbl
1 3apokJeHNe U Pa3BUTHE IBOJIIOIMOHHBIX 4 1
MpeJICTaBICHU B OMOJIOTUI
Mukpo3Botonus 1 €€ pe3yabTaThl 14 1 2
MaxkpoaBomtonus U €€ pe3yabTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 1 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTeHES 10 1 1
DKOJIOTrHs — HayKa O B3aMMOOTHOIIEHUSIX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OUTaHMs 1 1.5
DKOJIOTHS BUAOB U MOIYJISIAN 0.5
DKos0orus coodIecTB. DKOJIOTHYECKHe
9 H 12 1 0.5
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpysKarolas cpeaa 1
12 PesepBHOe Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 10 7.5
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IPOBEPSIEMBIE HA EI'D 110 BUOJIOTNU TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM Pe3y/JbTaTaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

CdopmMupoBaHHOCTh 3HAHUH O MECT€ U POJM OHOJIOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMH COBPEMEHHOI €CTeCTBEHHOHAYYHON
KapTUHBl MHUpA, B IIO3HAHUU 3aKOHOB IPUPOJBl U PEUIEHUM KU3HEHHO
BaXHBIX COLMAIBHO-ITHUECKUX, IKOHOMHYECKHX, SKOJIOTUYECKUX MpoliIeM
YeJl0OBEYECTBA, a TaKKe€ B  PELICHMM BOIPOCOB  PALMOHAIBHOTO
MIPUPOAOINONB30BaHUs, B (OPMUPOBAHUU I[IEHHOCTHOTO OTHOILIEHUS K
MpHUpoje, OOILIECTBY, YENOBEKY; O BKIAIEC POCCHICKUX M 3apyOEKHBIX
y4EHBIX — OMOJIOTOB B pa3BUTHE OHMOJIOTUU

Bnagenue cucremoli 3HaHUN 00 OCHOBHBIX METO/JAX HAYYHOI'O IO3HAHMS,
UCTIOJB3YyEeMBbIX B OMOJIOTMYECKUX WCCIEAOBAHUSAX JKUBBIX OOBEKTOB W
9KOCHUCTEM (OINMCaHKe, U3MEpeHHe, IPOBEIeHUEe HaOIOJeHUH); criocobaMu
BBISIBJICHMSI M OLICHKM aHTPOIIOI'€HHBIX U3MEHEHUH B IIPUPOJIE.

YMeHue BbIABUIATh THUIIOTE3bI, IPOBEPATh HX OKCIEPUMEHTAIBHBIMU
cpeacTBaMu, GOpMYIHUpPYs LIETb UCCIEI0BAHUS, AaHATU3UPOBATh IOJTY4YE€HHbIE
pe3yJIbTaThl U J€J1aTh BBIBOJBL.

BrisiBneHNE 3aBUCMMOCTH MEX]ly UCCIENYEMBbIMU BEIMUYNHAMU, OOBSICHEHHE
MOJIYYEHHBIX PE3yJIbTAaTOB U (POPMYJIHUPOBAHNE BBIBOJIOB C UCIIOJIb30BAHUEM
Hay4HBIX [IOHATHHI, TEOPUHI U 3aKOHOB

YMeHue BNaieTh CUCTEMOM OMOJIOTMYECKHMX 3HAHHWM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraroIye OUOJIOTMYECKUE TEPMHMHBI M TOHSTUS (KU3Hb, KIIETKA,
TKaHb, OpraH, OPraHU3M, BHJI, TOMYJISIIMS, SKOCUCTEMa, OHOIIEHO3, ouocdepa;
METabOoIM3M, TOMEOCTa3, KJIETOYHBII HMMYHHUTET, OHOCHHTE3 OenKa,
OUOIIOIMMEPBI,  JUCKPETHOCTb,  CaMOPEryJsIliMs, CaMOBOCHPOW3BENIEHNUE,
HACJIe/ICTBEHHOCTh, U3MEHUYMBOCTb, SHEPI03aBUCUMOCTb, POCT U PA3BUTHE);
O6uosiornyeckue Teopuu: kiaerounas teopus T. llIBanna, M. Illneiinena, P.
BupxoBa; kioHaNbHO-cenekTUBHOro ummyHurera II. Opmux, HW.M.
MeuHHKOBa, XpOMOCOMHasl TeOpUs HaciaeAcTBeHHOCTH T. Moprana, 3akoH
3aponbimeBoro cxoactsa K. bapa, sBomounonnas teopust Y. [lapBuHa,
CHHTETHYECKasi TEOpHUs SBOJIOIMHU, Teopus aHTpororeHesa Y. JlapBuHa;
teopusi 6moreorienoza B.H. Cykauéna; yuenne H.M. BaBuioBa o menTpax
MHOT000pa3usi U MPOUCXOXKIEHUS KYyJIbTYpHBIX pacTeHuid, yuenue A.H.
CeBep1ioBa 0 MyTAX U HApaBICHUAX 3BoNOLIMH, yueHue B.M. Bepnaackoro
— 0 6uocdepe);

3aKOHBI (€IMHOO0Opa3usi MOTOMKOB IE€PBOrO MOKOJEHHUS, DPACIICIUICHUS
IIPU3HAKOB, HE3aBUCHUMOIO HacjenoBaHus npuszHakoB [. Mennens;
CLIETUIEHHOT'O HAaCJIEI0OBaHUs NIPU3HAKOB M HapYLIEHMsI CLEIUIeHNs TeHOB T.
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Mopraza; roMOJIOTM4YECKUX PSAOB B HACIEACTBEHHOM m3meHunBocTy H..
BaBunoBa; renermdeckoro paBHoBecusi k. Xapnu u B. BaiinGepra;
3apozsimeBoro cxojctsa K. bapa; ouorenernueckuit 3akon J. ['ekkens, .
Mrosnepa);

MPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

mpaBwia (MuauMmyma FO. JluOmxa, HSKOJOTMYECKON MUPAMHIBI YHCEN,
OroMacchl U YHEPTUN);

runote3bl  (koarepBatHoir AWM. Omnapuna, mnepBuyHoro OymboHa JIK.
Xonpeiina, mukpocdep C. Pokca, pudozuma T. Uek)

VYMmenune peaTh INOUCKOBEIC OMOJ0ruYecKue 3aaa4u, BBIABJIATH IIPUYUHHO-
CJICACTBCHHBIC CBA3U MCKAY HCCICAYCMbIMU OMOJIOTHYECKUMHU 06’beKTaMI/I,
mnmponeccaMn M ABJIICHHUAMU; JCJIATb BBIBOJAbI M IPOrHO3bI Ha OCHOBAaHWUU
IMOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATb T'CHOTUIIMYCCKHUC CXCMbl CKPCIIUMBAaHUA [JId Pas3sHbIX TUIIOB
HaCJICAOBaHU: IIPU3HAKOB Y OPraHU3MOB, COCTABIIATE CXEMBI IIECPEHOCA BCIICCTB
W OHCPI'MH B OKOCUCTEMAX (I_ICHI/I IIMTaHuA, IIUIICBBIC CeTI/I)

YMeHne yCTaHaBIMBATh B3aMMOCBSI3M MEXKIY CTPOCHHEM H (DYHKIHSIMU:
OpraHOMJOB, KJIETOK PAa3HBIX TKaHEH, OpraHaMy U CHCTEMAMM OpPraHOB Yy
pacTeHMii, J>KMBOTHBIX M 4YEJIOBEKa; MEXIy 3TallaMd OOMEHa BEIECTB;
JTalaMy KJIETOYHOIO LHKJIA U JKM3HEHHBIX LIUKJIOB OPraHU3MOB; 3TallaMu
SMOPHOHAIILHOTO PAa3BUTHUS; TI€HOTHIIOM U (EHOTUIOM, (PEHOTUIIOM U
(bakTopamu cpeibl OOMTaHUs; MPOLIECCAMU BOJIOLUH; IBHKYILUMHI CUIAMU
aHTPOIIOI€HE3A; KOMIIOHEHTaMH pa3IMnYHBIX JKOCUCTEM u
MIPUCIIOCOOTICHUSMU K HUM OPTaHU3MOB

YMeHue BhIIENATh CYIIECTBEHHBIE TPU3HAKHU:

CTPOEHMSI BHPYCOB, KJIETOK IPOKApHOT M JYKApUOT; OAHOKIETOYHBIX MU
MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB, OHOIE€OIIEHO30B, 3KOCHUCTEM U
O6uocdepsl; CTpOEHUSI OPraHOB M CUCTEM OPraHOB pPAcT€HUH, >KMBOTHBIX,
YeJlI0oBeKa; MPOIECCOB >KU3HEAEATEIbHOCTH, MPOTEKAIOIINX B OpraHu3Max
pacTeHMii, >KMBOTHBIX M 4YEJIOBEKa; OMOJIOrMYECKHUX IpOILIECCOB: OOMEHa
BellecTB (MeTaboau3M), HH(OPMALIUU U MIPEBPALLEHUS YIHEPTHH, OPOKEHMUS,
aBTOTPOQHOrO M TreTepoTpoHOr0 THUIOB MNHUTaHUA, (OTOCHHTE3a U
XEMOCHHTEe3a,  MHTO3a,  MeHo3a,  raMmeroreHesa, OSMOpHOreHe3a,
NOCTAMOPHOHAIBHOTO ~ Pa3BUTHs,  Pa3sMHOXKEHUS,  HHIUBUAYAJIBHOTO
pa3BUTHs OpraHu3Ma (OHTOTIE€HE3a), B3aUMOJECHCTBUS I'€HOB, I'€TEpPO3UCa;
JeUCTBUH HMCKYCCTBEHHOTO OTOOpa, CTaOMIM3UPYIOIIETro, JABHXKYIIETOo MU
pasphIBalOIIEr0  €CTECTBEHHOro  0TOopa;  aJuIoNaTpUuecKkoro
CUMIATPUYECKOT0 BUI000pPa30BaHUS; BIUSHUS JIBIKYIIUX CUJI HBOJIIOLUN
Ha TeHO(OH] MOMYJSAIUHN; MPUCIOCOOJEHHOCTH OpPraHU3MOB K cpejne
oOuTaHus, YepeJOBaHUs HAIIPABIEHUI 3BOIIOIMH; KPYrOBOPOTa BELIECTB U
MOTOKA SHEPTUU B IKOCHCTEMAX

C(I)OpMHpOBaHHOCTB YMCHHSA BBIACIIATL CYIICCTBECHHBIC ITPU3HAKNU BUPYCOB,
KJICTOK TMPOKApHOT MW JYKApPUOT, OJHOKJICTOUYHBIX W MHOI'OKJIECTOYHBIX
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OpPTraHU3MOB, BUJIOB, OMOT€OIIEHO30B M SKOCHCTEM; OCOOCHHOCTH MPOIIECCOB
oOMEHa BEIIECTB M TPEBpAIlllCHHS JHEPTUUM B KIETKe, (HOTOCHHTE3a,
TUTACTUYECKOTO M SHEPreTHYECKOro 0OMeHa, XEMOCUHTEe3a, MUTO3a, Mei03a,
OILJIOJIOTBOPEHHMSI, Pa3BUTUSI M PAa3MHOXKEHUS, WHIUBUAYAILHOTO Pa3BHTHUS
opranu3ma (OHTOreHe3a), OOphOBI 3a CYIIECTBOBAaHWE, ECTECTBEHHOTO
orbopa, BHI000pa30BaHMsA, IPHCIIOCOOICHHOCTH OPraHU3MOB K cpele
oOuTaHus1, BIUSHUS KOMIIOHEHTOB SKOCUCTEM, aHTPOIIOTCHHBIX N3MEHEHUI B
JKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB W TMPEBPAIICHUS
JHEpruu B Ouocdepe

YMeHHe HCIOb30BaTh COOTBETCTBYIOIIHE apTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY ISl JIOKA3aTeJIbCTBA POJCTBA OPraHU3MOB
Pa3HbIX CHUCTCMATUYCCKHUX TPYIIIL; B3aUMOCBA3U OPraHU3MOB U CPCAbL
OOHMTaHMSI; SAMHCTBA YSIIOBEYCCKHUX pac; HEOOXOIMMOCTH 3I0pPOBOro 00pasa
JKU3HH, COXPaHCHHA pa3H006pa3I/I$[ BUJIOB M OJOKOCHCTCM KaK YCJIOBUA
COCYIIECTBOBAHHUSI IPUPO/IBI U YEIOBEUYCCTBA

YMeHne  KpPUTHYECKH  OICHWBaTh  HMH(OpMANHMiO  OHMOJOTHYECKOTO
COJICp)KaHUsS; HMHTEPIPETHPOBATH JTUYECKHE AaCMEKThl COBPEMEHHBIX
UCCIIEIOBaHUM B OMOJIOTMHM, MEIUILIMHE, OMOTEXHOJOTMH; paccMaTpUBATh
r7100aTbHBIE SKOJIOTUYECKHE MPOOIEMBI COBPEMEHHOCTH, (POPMHUPOBATH TIO
OTHOILIEHHIO K HUM COOCTBEHHYIO IO3UIIHIO
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INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'MHA

Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

buonorus kak Hayka. JKUBbIE CUCTEMBI U UX U3YYCHUE

11

CoBpeMeHHas OHMOJIOTUS — KOMIUIEKCHas: Hayka. buonornyeckue Hayku U U3ydaemble
umH ipoOiieMbl. @yHaaMeHTalIbHbIC, IPUKIIAIHbIC U TOMCKOBBIC HAYYHBIE HCCIICIOBAHUS
B OMOJIOTHY.

3HadyeHrne OMoJOrMM B (POPMHUPOBAHUHM COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI
mupa. IIpodeccun, cBsizanubpie ¢ Ouojorueld. 3HaueHHE OHOIOTUU B NPAKTHUYECKOU
JeSITEIbHOCTH YEJIOBEKAa: MEJIUIMHE, CEJIbCKOM XO3sICTBE, IPOMBIIIJIEHHOCTH, OXpaHe
HOPUPOBI

1.2

1.3

2.1

2.2

JKuBbie cCTEMBI Kak IpeAMET u3ydeHust Onosoruu. CBOMCTBA dKUBBIX CUCTEM: €TUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTD, CJII0KHOCTh U YIOPSAI0OYEHHOCTD
CTPYKTYPBI, OTKPBITOCTh, CAMOOpPTaHU3AIUs, CAMOBOCIIPOU3BEACHUE, PA3APAKUMOCTD,
W3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHHM OpraHu3alnyy >KUBBIX CHCTEM: MOJICKYJISIPHBIN, KIETOYHBIA, TKAHEBBIH,
OpraHU3MEHHBIN, TOMYJIALUOHHO-BUIOBOM, AIKOCHUCTEMHBIH (OMOreoleHOTHYECKUA),
ouocthepusiid. [Ipouecchl, mpoucxoasmue B XKUBBIX cucTeMax. OCHOBHBbIC NMPU3HAKH
KUBOTO. JKH3HB Kak (hopMa CyIIECTBOBAHMS MATSPUH

Metonel  Ouonoruueckoi  Hayku. HalOmioneHue, u3MepeHHE, OKCIIEPUMEHT,
cucrtemaTtusanus, MeraaHanus. [loHsTHe O 3aBUCHMMOIl M HE3aBUCUMOW IMEPEMEHHOI.
[InanupoBanue skcnepumenta. [locranoBka u npoBepka rumnote3. HyneBas runoresa.
[TonsiTrie BBIOOpKH M €€ AOCTOBEpHOCTh. Pa3zbpoc B Omonornueckux AaHHbIX. OleHKa
JIOCTOBEPHOCTH  TOJYYEHHBIX pe3yabTaToB. [IpUYMHBI HUCKaKEHUS Pe3yJbTaTOB
sKcriepuMenTa. [IoHsATHE CTATUCTUYECKOTO TeCTa

Knerka kak Onosiorudyeckasi CuicreMa

Knerka — cTpykTypHO-(QYHKIIMOHANbHAS €MHULIA )KUBOT0. MIcTOpUs OTKPBITUS KIETKH.
Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. Ilneiinen, P.
Bupxog). OCHOBHBIE MOJI0KEHUSI COBPEMEHHON KJIETOUHON TEOPHH.

Metoabl MOJEKYISpPHOW M KJIETOYHOW OHOJOTMM: MMKPOCKOIUS, XpomaTorpadus,
ANIeKTpodope3, METOJ MEUYEHbIX aTOMOB, Iu(depeHIanbHoe LHEeHTpUPYrupoBaHue,
KYJIbTUBHPOBAHUE KIIETOK

XHUMHAYECKUN COCTaB KIIETKA. Makpo-, MUKpPO- U YIbTPaMUKPOdJIEMEHThL. Bosa u e€ posb
KaK pacTBOPUTEJIS, PeareHTa, y4acTHE B CTPYKTYPHUPOBAHUM KIIETKH, TEIUIOPETYIISALNH.
MuHepaJibHbI€ BEIIECTBa KJIETKH, UX OMoioruyeckas pojib. Poib KaTHOHOB M aHHOHOB B
KJIETKE.

buonornueckne mommmepbl. benkn. AMUHOKHCTOTHBIA cocTaB OenkoB. CTPyKTypbI
OenkoBoil Monekyinbl. [lepBuyHas cTpykTypa Oenka, MenTHAHAas CBs3b. BropuyHas,
TpeTU4yHasi, 4eTBepTUYHas  CTPyKTypwl.  JleHarypauus.  CpoiicTBa  O€JKOB.
Knaccugukarus 0enkos. buongornueckue GyHkiun 6emKoB.
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2.3

VYrneBoasl. MoHOCaxapubl, JUCaxapuabl, OJUTrocaxapuabl U nonucaxapuasl. OOmuit
IUTaH CTPOCHUS M (PU3UKO-XMMHYECKHE CBOMCTBA yrieBoa0B. buonoruueckue GpyHKIuu
YIJIEBOJIOB.

Jlumuaer.  TmapodunbHO-THApOGOOHBIE  cBolicTBa.  Kimaccudukamus — TUIUIOB.
Tpurnuuepuasl, pocoaunuabl, BOCKH, cTepouibl. buonornueckrue GyHKINUN JUTHIOB.
OOmme cBolcTBa OMONOTMYECKMX MeMOpaH — TEKy4ecTb, CHOCOOHOCTH K
CaMO3aMbIKaHUIO, ITOJIYIIPOHULIAEMOCTb.

Hyxneunossie kucnotsl. JIHK u PHK. Ctpoenne HykiienHOBBIX KuCIOT. HykineoTuasl.
[Mpuammn komruiementaproctu. [lpaBmino Yapradda. Crpykrypa JHK — nBoitHas
cnupanb. Mecronaxoxaenue u ouonoruueckue ¢pynkuunu JJHK. Buast PHK. ®Oynkuun
PHK B kietke.

Ctpoenue mosiekyiibl AT®. Makpospruueckue cBa3u B moJiekysie AT®. buonornyeckue
¢byukun  AT®. BoccraHoBiieHHbIE TNEPEHOCYMKH, UX (YHKIUU B  KIETKE.
CexsennpoBanue [IHK.

CrpykTypHast OuoJorus: OMOXUMHUYECKUE U OMo(HU3MUECKIe UCCIIeOBaHUS COCTaBa U
IIPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKY

Tumsl KJIETOK: 3yKapuoTudeckas 1 npokapuornyeckas. CTpyKTYpHO-(YHKIHOHAIbHbIE
00pa30BaHUs KJIETKU.

Crpoenne mnpokapuotuueckoil kierku. Kietounas creHka OaxkTepuil U apxeil.
OcoOeHHOCTH CTPOEHUS TreTepoTpodHON M aBTOTPO(HON MPOKAPUOTUYECKHUX KIIETOK.
MecTo U posb NpoKapuoT B OMOLIEHO3aX.

Crpoenne u pyHKIIMOHUPOBAHHE dYyKapHOTHIECKOH kieTkn. [Ima3marndyeckas meMOpaHa
(mtazmanemma). CTpykTypa IIa3MaTH4YecKol MeMOpaHbl. TpaHCHOpPT BEIIECTB Yepes
IUIa3MaTHYECKyl0 MeMOpaHy: macCcuBHBIA (quddysus, obneruéHHas auddysus),
aKTUBHBIN (TMEPBUYHBIA M BTOPUYHBIA aKTUBHBIM TpaHcnopt). [lomynpoHuiiaemMocTs
MeMOpanbl. PaboTa HaTpuii-KaaMeBOro Hacoca. DHAOLMTO3: MUHOLUTO3, (arouuTos.
Ok3ouuto3. Knerounas crenka. CTpykTypa U (yHKIMH KJIETOYHOH CTEHKH pacTeHH,
rpu0oB.

Huromnmnaszma. Ilutozons. [utockener. JIBmwxkenue murtomiazmMbel. OpraHouabl KIETKU.
OpnHoMeMOpaHHbIE OpPraHouAbl KIETKU: sHomazmaTuueckas cerb (OIIC), anmapar
['onbaku, IM30COMBI, MX CTpoeHMEe M (yHKUMU. B3auMocBsI3b OJHOMEMOpPAHHBIX
opraHouioB KieTkd. CTpoeHue TpaHyISpHOTO peTukyinyMmMa. CHHTE3 pacTBOPHMBIX
6enkoB. CHHTE3 KJIETOYHbIX MeMOpaH. [ mankuii (arpanyssipHblii) 3HI0MIa3MaTHYECKUN
petukynym. CekpetopHas QpyHKius annapara ['onbmpku. TpaHCHIOPT BELIECTB B KIIETKE.
Bakyonu pacturensHbix kinetok. Knerounstii cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHPUH, TUIACTUABI.

Crtpoenre u GyHKIUU MUTOXOHApUN U Tutactui. [lepBuuHbIE, BTOPHUUHBIE U CIIOKHBIE
mwIacTuapl  (OTOCHHTE3UPYIOIIUX  JYKapuoT.  XJIOPOIJIACThl,  XPOMOILIACTHI,
JIEMKOIIJIACTHI BBICIIUX PACTEHUM.

HememOpannbie opranouipl kiaetku CtpoeHue n GyHKIMKA HEMEMOpPaHHBIX OpraHOUI0B
KJIeTkd. PuGocombl. MukpopmiamMenTsl. Mplieunble  KJIETKH.  MHKpOTpyOOUKH.
Knerounsnii nientp. CTpoeHHe M ABMXKEHHE XT'YTUKOB U pECHHYEK. MUKPOTPYOOUKH
UTOIUIa3Mbl. LleHTpHros.
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2.4

2.5

2.6

Anpo. OGomouka sapa, XpOMATHH, KAPUOILIA3Ma, SAPBIIIKHA, UX CTPOSHUE W (DYHKIIHU.
Snepubrii  O0enkoBbI MaTpuKc. IIpocTpaHCTBEHHOE pACIONIOKEHHE XPOMOCOM B
uHTepda3zHoM sipe. beaku XpoMaTHHA — THCTOHBI.

Knerounsie BrumtoueHus. CpaBHUTEIbHAs XapaKTEPUCTHKA  KIETOK  JyKaphOT
(pacTuTEnBHOM, )KUBOTHOM, TPUOHOIN)

ACCUMMIISINS M TUCCUMUJISIIIAA — JIBE CTOPOHBI MeTaboau3Ma. Tunbsl oOMeHa BEIeCTB:
aBTOTPOQHBIA U TreTepoTpodHBIA. YUacTHe KHUCIOPOJa B OOMEHHBIX IPOIIECCaXx.
OHepretudeckoe obecriedeHue KieTku: npespanieHne AT® B 0OMEHHBIX Mpolieccax.
@epMeHTAaTUBHBIM XapakTep peakluuil KJIeTOYHoro merabonuzma. DepMeHThl, HuX
CTpOeHHE, CBOMCTBa M MexaHu3M nerctBusa. Kodpepmentol. Otnuuus ¢GepMeHTOB OT
HEOPraHMYECKUX  KaTallu3aTOpOB.  belKu-akTUBAaTOpPBl M OEIKU-MHTHOUTOPHI.
3aBUCUMOCTBH CKOPOCTH (PEPMEHTATHBHBIX PEAKIUN OT Pa3IMYHBIX (PAKTOPOB.
[TepBUYHBII CHHTE3 OPTaHUYECKUX BEIIECTB B KiieTke. DortocunTe3. Poib ximoporactoB
B niporiecce ¢porocuHTe3a. CBeToBas U TeMHOBast Ga3bl. [[poayKTHBHOCTH (POTOCUHTE3A.
Bnusinue paznuyabix (pakTOpoB Ha CKOPOCTH PoTOCHHTE3a. 3HaUeHHEe (OTOCHHTE3A.
XemocunTte3. PazHooOpa3ue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPUDULIHPYIOLIUE
OakTepuu, Kele300aKTepuu, CepoOaKTepuu, BOAOPOAHBIE OakTepuu. 3HAYCHUE
XEMOCHHTE3A.

AHaspobHbIe opranu3mbl. Buael 6poxenus. [IpoayKTel OpoxKeHHS U UX UCTIOIb30BaHUE
YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHl OHOTEXHOJIOTMH U
BO30ynuTeNnn O0JIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTamnbl SHEpreTudeckoro odmMeHa. IloAroTOBUTENBHBIN ATaIll.
['mukonu3 — 6eCKUCIOPOAHOE PACUIETNIEHUE TIIIOKO3bI.

Bbuonorundeckoe okucieHue, Win KIeTOUHOE AbIxaHue. Pojib MUTOXOHIpHI B Ipolieccax
OMOJIOTNYECKOTO OKHCIICHHUS. [{uknuueckue pEaKIMu. OxucnuTenbHoe
¢dochopunuposanue. IlpeumymiectBa a’poOHOro mnyT oOOMEHa BEIIECTB MEpeN
aHadpOOHBIM. D(PPEKTUBHOCTH FIHEPIETUUECKOT0 OOMEHa

Peakuuu MmaTpuuHoro cunTe3a. [IpuHIUMI KOMITJIEMEHTaPHOCTH B pEaKLUAX MATPUYHOTO
cuHTe3a. Peanuszanus HacnencTBEHHOM MH(opMaIy. ['eHeTnyeckuii KoJi, ero CBOMCTBA.
Tpanckpunuus — wmarpuunblid  cuHTe3 PHK.  IlpuHumner  TpaHckpunuu:
KOMIUIEMEHTAPHOCTh, AHTHUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTb. TpaHcnasamus u eé
sTamnbl. Yuactue TpaHcnopTtHelx PHK B OnocunTtese 6enka. YciaoBus Onocunresa Oenka.
Koaunposanue amunokuciot. Ponas pubocom B OnocuHTese Oenka.

Opranuzanys reHomMa y MpPOKapuOT U 3YKapHOT. Perynduus akTHUBHOCTH T'€HOB Yy
npokapuort. ['unoresa onepona (®. XKaxo0, XK. Mano). Perynsiuust oOMEHHBIX TPOLIECCOB
B KiIeTKe. KieTouHbI1il romeocTas.

Bupycel — HeknieTouHble (HOpMBI KU3HU U 00IHUraTHbIe apa3uThl. CTpOeHHE MPOCTHIX U
CJIO’KHBIX BUPYCOB, PETPOBUPYCOB, OakTepro(haros.

BupycHble 3aboseBaHus uenoBeka, XUBOTHBIX, pactenuil. CIINI, COVID-19,
COLMAJIbHBIE U MEUIIMHCKUE TPOOIEMBI

Knerounsii nuki, ero mepuoasl W perymsiius. Muatepdaza u muto3. OcoOEHHOCTH
MpoIecCoB, TMpoTekarmux B uHTepdasze. [loAroroBka KIETKH K JICJICHHIO.
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[Ipecunrernueckuii (MMOCTMUTOTUYECKUN), CUHTETUYECKUH U TMOCTCUHTETUYECKHM
(MpeMHUTOTUYECKHI ) TEPHOIBI HHTEP(a3bI.

Marpuunbii  cunte3 JHK — perumkamusa. [lpunouner  perumkauuu — JIHK:
KOMILIEMEHTAPHOCTbh, MOJYKOHCEPBATUBHBIN CUHTE3, aHTUIIAPAILIEIbHOCTh. MeXaHu3mM
permukanuu  JIHK. Xpomocomsl. Ctpoenue xpomocoMm. Teinomepbl U Teaomepasa.
XpOMOCOMHBII HAa0Op KJIETKH — KapHOTHN. JIWIUIOMIHBIA W TarIouIHBIA HaOOpHI
xpomocoM. ["'omoioruunbsie XpoMoCcoMBbI. [10510BbIE XpOMOCOMBI.

Henenune kietku — Muto3. CTaguu MHUTO3a M MPOUCXOISIINE B HUX MPOLECCHl. THIBI
Murto3a. KaprokuHe3 W UUTOKMHE3. buonornueckoe 3HaueHue MHTO3a. Perynsuus
MUTOTHYECKOTO IHUKJIA KIETKU. [Iporpammupyemas KjaeTodHasi THOelb — armomnTo3.
DyHKIHUOHAJIbHAs TEHOMUKA

Opranusm kak OHOJIOTHYECKas CUCTEMA

3.1

OnHOKIIETOUHBIE, KOJIOHUAJIbHBIE, MHOIOKJIETOYHBbIE OPraHU3Mbl M MHOTOTKaHEBbIE
OpraHU3MBlI.

@opMBI pa3sMHOKEHHUSI OpPraHU3MOB: Oecrojioe (BKIIOYas BET€TAaTHMBHOE) M IOJIOBOE.
Bunger  OGecmosnoro  pa3MHOXKEHHUS: TOYKOBaHME, CHOPYISALUsA, (parMeHTaius,
KJIOHUPOBAHMUE.

ITomoBoe pasmHokeHue. IlonoBble kieTku, wim ramersl. Meio3. Craguu Menosa.
IToBenenne xpomocom B Menose. Kpoccunrosep. buonornuecknii cmbica Meno3a U
II0JIOBOTO IIpoliecca. Melo3 1 ero MecTo B )KM3HEHHOM LIUKJIE OPTaHU3MOB.
IIpen3aponpieBoe paspurhe. l'ameroreHe3 y JkMBOTHBIX. [loioBbIE JKeme3bl.
OOpa3oBaHue U pa3BUTHE MOJIOBBIX KieTokK. Crnepmarorene3 u ooreses. CrtpoeHue
MOJIOBBIX KJIE€TOK. OMI00TBOpEHUE U SMOPUOHAIILHOE Pa3BUTHE KUBOTHBIX. Cr10COOBI
OILIOIOTBOPEHUS: HApY)KHOE, BHyTpeHHee. [lapTeHoreHes.

NuauBuayanbHOE pa3BUTHE OpraHu3MoB (oHTOreHe3). Ctaguu sMOpuoreHe3a >KuBOTHBIX
(Ha mpumepe mnsarymku). JpoGnenue. Tumbl apobnenus. OcoOeHHOCTH JpoOiIeHHS
MJIEKOITMTAIONINX. 3apO/IbIIIEBbIE IUCTKH (TacTpyJIALys). 3aKkjiajKa OpraHOB U TKaHEH! u3
3apOJBIIIEBbIX JIMCTKOB. B3auMHOE BIMSHUE YacTel pa3BUBAIOLIETOCSA 3apojbllna
(oMOpHoOHanbHas MHIYKIMS). 3akiajJka IUlaHAa CTPOSHHsI KMBOTHOTO Kak pe3yibTaT
MEepapXUUECKUX B3aUMOJICHCTBUN TreHOB. BnusHue Ha H>MOpHOHANBHOE pa3BUTHE
pa3IUYHbBIX (PAKTOPOB OKPYXKAIOLIEH cpeabl.

Poct u passutue xuBoTHBIX. [locTamMOpuoHnanbHbIl nepuoi. Ilpsimoe u Hempsmoe
pasButue. Pazputne ¢ MmetaMop§o30M y O€CIIO3BOHOUHBIX U TTO3BOHOYHBIX JKUBOTHBIX.
bronornueckoe 3Haue€HUE MPSIMOTO M HENPSIMOIO Pa3BUTHS, MX PacCIHpPOCTPAHEHUE B
npupone. Tumsl pocra KkUBOTHBIX. PAKTOPBI PETYISALMUA POCTA KUBOTHBIX U YEIOBEKA.
Craauu nocTaMOPHOHAIBHOTO PAa3BUTHUS Y )KUBOTHBIX M UesoBeka. [leprnoibl oHTOreHe3a
4eJI0BEKA.

Pasmuoxenue u pazsutue pacreHuil. ['ameropur u cnopoput. Melio3 B KU3HEHHOM
nukie pacteHuit. OO6pa3oBaHue Crop B mpoliecce Mero3a. ['ameTorenes y pacTeHUH.
OI1UI010TBOPEHNE U PA3BUTHE PACTUTEIBHBIX OPTraHU3MOB. J[BOITHOE OIJI0I0OTBOPEHHE Y
IBETKOBbIX pacTeHuil. OOpa3oBaHHe U pa3BUTHE CEMEHU. MeXaHU3Mbl peryisiuu
OHTOI'€HE3a Y pacTEHUI U JKUBOTHBIX
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3.2

3.3

3.4

I/ICTOpI/I}I CTAHOBJICHUA W PA3BUTHA T'CHCTUKH KaK HAYKH. OCHOBHBIE TE€HETHYECKHE
IMOHATHS U CUMBOJBI. | OMOJIOTHUHEIE XPOMOCOMBI, aJlJICJIbHBIC I'CHBI, AJIbTCPHATHBHELIC
IMPpHU3HAKHU, ,Z[OMHH&HTHBIIZ nu pCHeCCI/IBHblf/'I IIpU3HAK, TOMO3UI0oTa, r€TCPO3nUroTa, 4Ynucrasi
JIMHHA, FI/I6pI/I,Z[I)I, I'CHOTHUII, (beHOTI/IH. OCHOBHBIE METObI I'CHCTUKHU:
FH6pHI[OJ'IOFH‘ICCKHI>i, HHTOHOFHQGCKHﬁ, MOJ'IeKy.]'IHpHO-FeHeTI/ILIeCKI/Iﬁ

Monorubpunnoe ckpemuBanue. [lepBpiii 3akoH MeHzaenst — 3aKOH €AMHOOOpa3us
ruOpu1oB nepsoro nokojeHus. IIpaBuno nomunupoBanus. Bropoit 3akon Menaens —
3aKOH paclIeIUIeHHus Ipu3HakoB. LluTonoruyeckne OCHOBBI ~MOHOTHMOPHIHOTO
CKpeIIMBaHuA. [ MIoTe3a 4ucToThl raMer.

AHamusupyromee — ckpemuBaHue.  [IpoMexyTO4HBI — XapakTep  HacleIOBaHMS.
Pacuiennenne npu3HaKkoB IPU HETIOJIHOM JIOMUHHUPOBAHUU.

Jurubpunnoe ckpemmBanue. Tperuid 3akoH MeHaenss — 3aKOH HE3aBUCHMOIO
HacJIeJOBaHMsI IPU3HAKOB. L{uTOI0rN4YecKkrie OCHOBBI IUTHOPUIHOIO CKPEIIUBAHMUS.
CuennenHoe HacinenoBaHue mnpuszHakoB. Paborer T. Moprana. CuemnseHHoe
HacJIEJOBaHWE I'€HOB, HApYLICHHE CLEIUICHUS MEXKIY IeHamMHu. XpPOMOCOMHAsl TE€OPHs
HaCJIEICTBEHHOCTH.

I'eneruka nomna. XpoMOCOMHBIM MEXaHU3M OINpPEACICHUS 110J1a. AyTOCOMBI U IIOJIOBBIE
XpoMocoMBl. ['oMorameTHblii M rereporamMeTHeld mois. I'eHeTmyeckas CTpyKTypa
II0JIOBBIX XpoMocoM. HaciienoBanue Npu3HakoB, CLEIIIEHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cucreMa. l[lneroTponus — MHOXKECTBEHHOE JEHWCTBUE TEHA.
MHOXeCTBEHHBIN AJUICIIA3M. B3anmopencreue HEAJLICIIbHBIX TEHOB.
Komniemenrapaocts. Onucras. [lonumepus

B3aumoneiictBue reHotuna u cpeasl npu ¢opmupoBaHuu ¢eHotuna. M3MeHunBocTh
npu3HaKkoB. KauecTBEHHbIE W KOJIMYECTBEHHBbIE IPU3HAKU. Buabl NW3MEHUMBOCTHU:
HEHACJIEACTBEHHAs U HACJIEACTBEHHAS.

MonuduxaonHas U3MEHUUBOCTh. Ponb cpenpl B popMUpoBaHUN MOAUDUKAIIIOHHON
n3MeHunBOoCcTH. HopMa peakuuu npusHaka. BapuanimoHHBIN psii M BapHallMOHHAs KpUBast
(B. Noranncen). CoiicTBa MOAM(PUKAITMOHHON U3MEHUYUBOCTH.

I'eHoTHnMuYeckass M3MEHYUMBOCTH. (CBONCTBA TE€HOTHIIMYECKON HM3MEHUYMBOCTH. BuIb
TFeHOTUIINYECKON U3MEHYMBOCTH: KOMOMHATUBHAS, MyTaIllMOHHASI.

KomOuHaTuBHas H3MEHYMBOCTh. Meii03 1 MoJI0BOM MpoIiecc — OCHOBA KOMOWHATUBHOM
U3MEHYMBOCTU. Posib KOMOMHATUBHOW HM3MEHYMBOCTH B CO3JIaHMM TE€HETHYECKOIO
pa3zHooOpa3us B Ipejesiax OJJHOro BUA.

MyTanuoHHass M3MEHYMBOCTb. BuUAbl MyTanuid: T'€HHbIE, XPOMOCOMHBIE, I€HOMHBIE.
CrnoHTaHHBIE M MHAYIIMPOBAaHHBIE MYTAllUH. S|I€pHBIE U IUTOIJIA3MATHYECKUE MyTallUN.
Comarnueckue ¥ oJIoBbIE MyTaluu. [[puurHBI BOSHUKHOBEHUS MyTanuil. MyrareHsl u
UX BIUSHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAaLlMOHHOTO IIpolEcca. 3aKOH
TOMOJIOTHUECKUX PSAJOB B HaciencTBeHHOM n3MeHunBocty (H.M. BaBunos). BuesaepHas
U3MEHYMBOCTb U HACIIECTBEHHOCTh

3.5

Kapuorun udemoBeka. MexayHapoHas MmporpamMma HMCCIEJOBaHHMS T€HOMAa 4YelOBEKa.
MeTtoapl  M3y4eHHS ~TE€HETHKH  YeJOBEeKa: TEeHEAJIOTMYeCKUi,  OJU3HEIOBBIH,
LUTOT€HETUYECKUM, TOMYJIALUOHHO-CTATUCTUYECKUM, MOJEKYISIPHO-TEHETUYECKUN.
CoBpeMeHHOE OIpeAcIICHUE TeHOTHUIA: MMOJTHOTEHOMHOE CEKBEHHMPOBaHUE,
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T€HOTUIIMPOBAaHWE, B TOM uucie ¢ nomombro III[P-ananu3a. HacnencrBeHHble
3a0oseBaHusl 4enoBeKa. ['€HHble M XPOMOCOMHBIE O0OJ€3HM uesloBeKa. bone3Hu c
HACJICACTBEHHOW IIPEIPACIOJIOKECHHOCTBIO. 3HAUYEHUE MEIULUHCKON T'CHETHKH B
IPEJOTBPALICHUN U JICYEHUH TeHEeTUYEeCKUX 3a00eBaHUi yenoBeka. CTBOJIOBBIE KIIETKU

3.6

3.7

JlomecTukanusa U cenekuus. 3apokKIE€HUE CEJEKIUU M AoMecTukauuu. YueHue H.U.
BaBuioBa o meHTpax NpoucxXoXXICHUS ¥ MHOT00Opasus KylIbTYpHBIX pacTeHHid. Ponb
CEJIEKLUHU B CO3JaHUU COPTOB PAacTE€HUM M MOpoA *KUBOTHBIX. CopT, mopoaa, mTamm.
3aKOH TOMOJIOTMYECKUX PSAOB B HacieAcTBeHHON m3MmeHunBoctu H.M. BaBunosa, ero
3HA4YEHHE JIIsl CETICKIIMOHHON PabOTHI.

Metonpl  ceneKImMOHHOW  paboThl.  MCcKycCTBeHHBIM  OTOOp:  MacCOBBIA M
WHAUBUIYAIbHBIN. DTanbl KOMOMHAIIMOHHOW CeleKIuu. VcnbiTaHue MpOu3BOAUTENCH
10 moToMcTBY. OTOOP 1O TEHOTHUITY C TOMOIIBIO OIIEHKH ()eHOTHIIa TOTOMCTBA M OTOOP
10 TEHOTHUITY ¢ momolbio ananm3a JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJl CEJICKIIMOHHOH paboThl. PamuanuoHHBIN H
XUMHUYECKHM MyTareHe3 Kak HUCTOYHHK MYyTallil y KyJIbTYPHBIX (POpM OpraHM3MOB.
Hcnonp30BaHrne T€HOMHOTO PeJaKTUPOBAaHUA M MeTo/10B pekoMOuHaHTHBIX JIHK mms
MOJIyYEHUSI UCXOJITHOTO MaTepHalia Jisl CEJIEKIUU.

[Tonyuenue mnonumionaoB. BuyTpuBumoBas rubpuauzamus. biuskopoacTBeHHOE
CKpeliuBaHue, WM HHOpuAMHT. HepojcTBeHHOe CKpeluBaHWEe, WU ayTOPHUAMHT.
I'ereposuc u ero mpuuunbl. Mcnonb3oBanue rereposuca B cenekuuu. OTmanéHHas
rubpuam3anus. [Ipeogonenne Oecruromamsi MEXBUAOBBIX THOpHIOB. JlocTmkeHUs
CEJIEKI[MU PACTCHUI U KUBOTHBIX

OOBbeKThl, UCHONB3yeMble B OMOTEXHOJIOTUH, — KJIETOYHBIE M TKAHEBBIE KYIBTYPHI,
MHUKPOOPTaHU3MBI, UX XapaKTepUCTUKA. TpaJullMOHHAas OMOTEXHOJIOTHs: XJIe0oeueHue,
MOJIyY€HUE KHCIOMOJIOYHBIX HPOAYKTOB, BUHOAENNE. MHUKPOOHOJOTHYECKUI CHUHTES.
OOBEKTH MUKPOOHOJIOTHUECKUX TeXHOnorui. [Ipon3BoacTBO Oenka, aMUHOKUCIOT U
BUTAaMUHOB. VICKYCCTBEHHOE€ OIUIOJIOTBOPEHHE. PEKOHCTpPYKUHUS SULEKIECTOK |
KJIOHUPOBAaHUE )KMBOTHBIX. METO/ TPAHCILUIAHTALIUH sAJI€p KIIETOK.

XpOMOCOMHasl ¥ 'eHHast UHKeHepHUs. FICKyCCTBEHHBIN CUHTE3 IeHa U KOHCTPYUPOBaHUE
pexoMmOuHanTHBIX JIHK. JlocTwkeHHst M NepCHeKTHBBI XPOMOCOMHOM W T'€HHOM
UH)XeHepuu. MeauumHckue 6MoTeXHOI0ruH. VIcronb30BaHue CTBOJIOBBIX KIIETOK

Cucrema u MHOFOO6paSI/Ie OpraHn4eCcKoOro Mmupa

4.1

4.2

buonornueckoe pasHooOpazue opraHu3mMoB. COBpEMEHHas CUCTEMa OPraHHMYECKOTro
mupa. [IpuHumne! kiaccuduxanuu opranu3MoB. OCHOBHbBIE CUCTEMaTUYECKHE TPYIIIBI
OpraHU3MOB.

OCOOEeHHOCTH CTPOCHHUS U KHU3HEIEATETbHOCTH OJJHOKIJIETOYHBIX OpraHu3MoB. bakTepun,
apxeH, OJHOKIJIETOYHbIE TI'pUObI, OJHOKJIETOYHBIE BOJOPOCIH, APYTHE MPOTHUCTHI.
Kononunaneusle opraHusmsbl. JIBH)KEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOWIHOE,
KT'YTUKOBOE, PECHUUYHOE. 3allluTa y OJHOKJIETOYHBIX OpPraHu3MOB. Pa3npaxumocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcuchl

MHOroKJIeTOYHEIE pacTCHUA. B3anuMocBsa3p YacTeii MHOTOKIETOYHOTO OopraHu3ma.
TKaHI/I, Oopradbl U CHUCTCMBI OpPraHOB MHOTI'OKJICTOYHOI'O OpraHu3Ma. OpFaHI/IBM KakK
enuHoe Ienoe. TkaHu paCTeHHﬁ. Tunel PAaCTUTCIIbHBIX TKaHEH: O6p3.30BaTCJ'IBHa}I,
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MOKPOBHAsA, IPOBOJIAIIAs, OCHOBHAsA, MexaHHuecKasi. OcOOEHHOCTH CTpOeHUs, (PyHKITHIA
1 PACIIOJIOKEHUS TKAHEH B OPraHax pacTeHUI

4.3

4.5

4.6

5.1

BereraruBHple M TeHEpAaTHBHBIE OpraHbl pacTeHWil. DYHKIUU OPraHOB M CHUCTEM
opranoB. Kapkac pacrenuil. [[BH>ke€HME MHOTOKIIETOYHBIX PACTEHHUM: TPOMU3MBI U
HacTuu. ITornouienue Boabl, YIIE€KUCIOro ra3a U MUHEPAIbHBIX BEILECTB PACTCHUSIMMU.
Hpixanue pacrenuid. uddysus ra3oB uepe3 MOBEPXHOCTh KIETKH. [paHCHOPTHHIC
CHUCTEMBbI pacTeHui. Brinenenue y pacteHui. 3aliuTa y MHOTOKJIETOYHBIX PACTECHHIA.
Kyrtukyna. CpeactBa mnacCUBHON U XMMUAYECKOM 3aUThl. DUTOHITUIBI.

PazapaxxuMocTe W perynsiuus y OpPraHu3MoB. Pa3ipaxuMocTe W peryinsuus y
MHOT'OKJIETOYHBIX PACTEHHI. POCTOBBIE BENIECTBA U UX 3HAUCHUE

MHOroKJIETOYHbIE KMBOTHbIE. B3aMMOCBS3b 4YacTe€l MHOTOKJIETOYHOIO OpraHu3Ma.
Tkanu, opraHbl U CHCTEMbl OPraHOB MHOTOKJIETOYHOrO opranusma. OpraHus3M Kak
emuHoe 11enoe. I'omeocras. TkaHM KMBOTHBIX M 4YeIOBEeKa. THIBI JKMBOTHBIX TKaHEH:
SIUTENUANbHAS, COCIUHUTEIbHAS, MbIlIeyHas, HepBHass. OCOOEHHOCTH CTpPOEHUS,
GyHKIMI 1 pacmoioKeHHs TKaHel B OpraHax »KMBOTHBIX U YETIOBEKa

Oprasbl ¥ CUCTEMBI OPTraHOB >KMBOTHBIX. DYHKIIMK OPraHOB U CHCTEM opraHoB. Omopa
Tena opraHu3MoB. CKeleTbl OJHOKJIETOYHBIX W  MHOTOKJIETOYHBIX JKUBOTHBIX.
HapyxHblii 1 BHyTpeHHHI ckeneT. CTpOEHUE U TUIIbI COEUHEHUS KOCTEHU.

JIBuKeHre MHOTOKJIETOUHBIX KUBOTHBIX. [IuTanue kxuBoTHBIX. [IuTaHNEe MO3BOHOYHBIX
KUBOTHBIX. JIpixanue »uBOTHBIX. KoxkHOe apixanue. JXKabepHoe u IEroyHOE JAbIXaHHeE.
JlpIxaHue MO3BOHOYHBIX >KHMBOTHBIX. JBOJIOLIMOHHOE YCIOKHEHHUE CTPOCHHS JIETKHX
MMO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cucTeMa uejaoBeka. MeXaHu3M BEHTHIISIIIUN
NETKUX y MTUIl ¥ MJIEKOMUTAIOMKX. TpaHCIOPT BEHIECTB y OPraHU3MOB. TpaHCHOpT
BEIIIECTB y KUBOTHBIX. KpoBeHOCHast cuctema u e€ opranbl. KpoBeHOCHasi cuctema
MO3BOHOYHBIX JKUBOTHBIX. Kpyrum KpoBoOOpaiieHHs. DBOIIONUOHHBIE YCIOXKHEHUS
CTPOEHHUSI KPOBEHOCHOW CHCTEMBI I03BOHOYHBIX KUBOTHBIX. BhiJIeIeHHE y OpraHu3MoB.
Boinenenne y xuBOTHbIX. CokpartutenbHble Bakyonu. Opranbl BblaeneHus. CBs3b
MOJIOCTH TeJla C KPOBEHOCHOM U BBIJACIMUTENIbHONW cUcTeMaMH. Beiienenue y
MO3BOHOYHBIX JKUBOTHBIX. 3allUTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI U WX
MIPOU3BOIHBIC.

PazapaxkumocTe W perynsiius y OpPraHu3MOB. Pa3npakuMoCTh Yy OJHOKJIETOYHBIX
opranu3moB. Takcuchl. Pa3npaxuMoCTh W PETYISIUS Y MHOTOKJIETOYHBIX PACTEHUH.
PocroBrbie BeniecTBa U UX 3HAYCHUE.

HepsHas cuctema u peduieKTopHas perynsiius y MHOTOKJIETOYHBIX )KUBOTHBIX. HepBHas
cucteMa M €€ OTAENbl. DBOJIIOIMOHHOE YCIOXKHEHHE CTPOCHHSI HEPBHOM CHUCTEMBI Y
JKUBOTHBIX.

Pazpabotka anroputMoB u mporpamm ams 3pPexTuBHON HYHKIIMOHATHEHOW aHHOTAI[UU
T€HOMOB, TPAHCKPHUIITOMOB, MTPOTEOMOB, META00JIOMOB MHUKPOOPTaHW3MOB, PAaCTEHUH,
JKUBOTHBIX U Y€JIOBEKa

OpI‘aHI/I3M YCJIOBCKA U €TI0 3J0POBLC

Opranel U CUCTEMBI OpPraHoB 4esoBeka. OTAeNbl TOJOBHOTO MO3ra IO3BOHOYHBIX
KHUBOTHBIX. Pedrexc u pednexropHas nyra. besycioBHbIe M YCIOBHBIE peQIIEKCHI.
['ymopanbHasi perynasuus U SHAOKPUHHAs CHUCTEMa XUBOTHBIX M 4denoBeKa. JKeressl
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SHJOKPUHHOW CUCTEMBI U UX T'OPMOHBI. J[elicTBHE TOPMOHOB. B3auMOCBs3b HEPBHOU U
9H/I0KpUHHOMN cucteM. ['unoranamo-runodusapnas cucrema. Pedexc u peduiekropHas
nyra. bezycinoBHble U ycI0BHbIE pediIeKch

5.2

3amuTta opranu3ma oT Oose3Heil. MMmyHHas cucrema denoBeka. KieTowHbI wu
TYMOPQJIbHBIA ~ UMMYHHTET. BpoXa€HHBIA, NpHOOPETEHHBI  crienupUUecKuit
uMMyHUTET. Teopus kioHanbHO-ceniekTuBHOro ummynurera (I1.9pnux, ®.M.bepuer,
C.Tounerasa). BocnanurenabHble OTBETHI OpraHu3MOB. Posib BpOKIEHHOTO UMMYHUTETA B
pa3BUTUU CUCTEMHBIX 3a00JIeBaHUN

5.3

5.4

5.5

KposenocHas cucrema u e€ opranbsl. Cepjile, KpOBEHOCHBIE COCYIIbI U KpoBb. Kpyru
KpoBooOparenus. Paborta cepya u e€ perynsnus

Hpixanne uvenoBeka. [uddys3us razoB uepe3 MOBEPXHOCTb KIETKHU. JlpIxarenbHas
cucTema uesoBeka. JlpIxarenbHasi MOBEPXHOCTh. Peryssmus apixanus. JpIxaTenbHble
00BEMBI

HI/IH_[eBapI/ITeJ'IBHaH CHUCTCMa  4YCJIIOBCKA. OTI[CJ'IH IMUIICBAPUTCIIbBHOI'O  TpPaAKTa.
HI/IH_[eBapI/ITeJ'IBHBIC KCJIC3hI. BHYTpI/IHOJ'IOCTHOG W BHYTPHUKIICTOYHOC IMUIIICBAPCHNUC

5.6

[HokpoBsl u wux mnpousBogHble. Opransl BblaeneHus. [louku. CrpoeHue u
¢ynkunonupoBanue Hedpona. OuIbTpaysi, CEKpelHuss U 00paTHOE BCAChIBAHUE Kak
MeXaHU3MBbl pabOThl OPraHoB BblAeaeHU. OOpa3oBaHuEe MOYH Y YEJIOBEKA

5.7

6.1

JIBmkeHHE YelloBeKa: MbIieyHas cucteMa. CKelleTHBIC MBIIIIEI U UX padora. CTpoeHue
Y TUIIBI COEMHEHUS KOCTEMN

TeopI/m 3BOJIIONMHU. Pa3BuTHE )XHU3HU HA 3emie

Opomtormonnas teopust Y. JlapBuna. IlpennochbUiku BO3HUKHOBEHHS JIapBUHHU3MA.
Kvzub 1 HayyHas nearenbHocTh Y. J[apBuHAa.

JBuokyme cuiabl 3BodONMK BUAOB 1o Y. JlapBuHY (BBICOKass HHTEHCHBHOCTH
pPa3MHOKEHHUs OPraHU3MOB, HaCIIeJCTBEHHAs: N3MEHYMBOCTh, 00ph0a 3a CyIIecTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenne cunrernueckoir Teopun 3Boitonuu (CTO). HeltpansHas Tteopus
sBosroIK. COBpeMEHHAs HBOJTIOIIMOHHAsI OMOJIOTHS. 3HAYCHUE YBOFOIIMOHHON TEOpUHU
B (DOPMHUPOBAHHUH €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA

6.2

[onynsus kak s1eMeHTapHas equHHIa 3Boiouuu. COBpEMEHHBIE METOJbI OLIEHKHU
TEHETUYECKOTO pa3HOOoOpa3usi W CTPYKTYypbl mnonyisiuil. M3menenue reHodoHga
NOMYJSIIMM  KaK dJIEMEHTAapHOE JBOJIIOIMOHHOE SIBJIEHHE. 3aKOH TI'€HETHYECKOIro
paBHoBecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOpbl (ABMKYIIME CHUJIBI) 3BOMIONUM. MyYTalMOHHBIN mpolecc.
KomOunatuBHas wu3MeHunBoCTh. Jlpelip reHoB — ciydaiiHble HEHanpaBlieHHbIE
U3MEHEHMS YacTOT ajulesiel B momysiusax. D¢ dekT ocHoBaTens. Murparmu. M3omsamms
HOMYJSAIMI: reorpadudeckas (IPOCTPaHCTBEHHAs ), Oronornyeckast (pernpoayKTHBHAS).
EcrectBeHHbIif 0TOOp — Hampapistomuid (akrtop 3Botonul. DOpMBI €CTECTBEHHOTO
oTOOpa: ABIKYIIUN, CTaOMIM3UPYIOMIMMA, paspbiBatoiuil (au3pyntusHbiit). [lonoBoii
oTOOp.
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[IpucnocobaeHHOCT, OPraHU3MOB KaK pe3yJlbTaT MHUKPOIBOIIONWU. BO3HUKHOBEHUE
npucnocoOieHnit 'y opraHu3mMoB. Apomopdo3sl W uauoamanTanud. [Ipumepsr
npucnoco0IeHn y opranu3MoB. OTHOCHTEIBHOCTD MPUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kputepun u ctpyktypa. BumooOpa3zoBaHue Kak pe3yabTaT MHUKPOIBOIIOIUH.
W3omsiust — Kio4eBoi GakTop BU10oOpazoBanus. [1yTi u crmocoObl BUI000pa30BaHHMS:
aJIoNaTPUYECKOE (reorpaduueckoe), CUMITATPUYECKOE (2K0JIOrMYECKOE),
«MTHOBEHHOE» (MOJUIUIONIN3aIsl, rudopuau3anus). IUTeTsHOCTh 3BOJTIONMOHHBIX
IIPOIIECCOB.

Mexanu3msbl (OpMUPOBAHUS OHOIOTUYECKOTO pa3HO0Opa3usl.

Posnp  sBomonmoHHONW OHOJOrMM B pa3paboTKe HAYYHBIX METOIOB COXPaHEHUS
OnopazHooOpa3us. MHUKpPOIBONIONUS ¥ KOIBOJIONMS [apa3sUTOB M HX XO3SCB.
Mexanu3mbl GOPMUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHKAM U CITOCOOBI O0PHOBI ¢ HEl

6.3

Metonpl u3yueHuss MakposBoirouuu. IlaneoHTosmormyeckue MeETOJbl U3YyUEHUS
sBosron. [lepexoanbie GopmMbl U PUIOTEHETUIECKUE PSIBI OPTaHU3MOB.
buoreorpaduyeckue meroabl uzydenust sBomonuu. CpaBHeHue (ruopsl U QayHbI
MaTepUKOB M OCTPOBOB. buoreorpaduueckue obnactu 3emiau. Bumbl-sHIEMHKH U
PEJIUKTBHI.

OMOPHOIOTHYECKHE U CPaBHUTEIHHO-MOP(OIOTHUECKHE METOAbI U3YUESHHUSI IBOIOLINU.
['eHeTnyeckue MeEXaHHM3Mbl SBOJIOIUU OHTOT€HE3a U IMOSBJICHUS HBOJIOLMOHHBIX
HOBIIECTB. ['OMOJOTMYHBIE W aHAJOTWYHBIE OpraHbl. PynuMeHTapHble oOpraHel M
aTaBU3Mbl. MOJIEKYIAPHO-TEHETUYECKUE, OMOXUMHYECKUE U MAaTEMAaTUYECKUE METOIbI
U3ydeHus 5Boaouuu. ['oMosiornuyHble reHbl. COBpEMEHHBIE METOAbl IOCTPOCHUS
(UIOreHETUYECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOLIMS TEHOMOB.

OOume 3aKkOHOMEPHOCTH (ImpaBuia) HBOJIONMHM. HeoOpaTMMOCTh  3BOJIOLUHU.
AnanrtuBHas panuanus. HepaBHOMEpHOCTh TEMIIOB YBOJIIOLIUN

6.4

Hayunple runortes3sl MpOMCXOXAECHUS *XU3HU Ha 3emsie. AOGHOreHe3 M MaHCIepMUsl.
JloHayuHble TpeACTaBICHUS O 3apOXKACHUM HKU3HM (KpealuoHu3M). [umoresa
IIOCTOSIHHOI'O CaMO3apOoKJICHUS XKU3HU U €€ omnpoBepxkeHue onbitamu O. Pemu, JI.
Cnamnannanu, JI. TTactepa. [IpoucxoxxaeHue »Ku3HU U aCTPOOUOIIOTHS.

OcHoBHBIE JTambl HEOpraHW4eckoW »sBomrolnuu. [lnanerapHas (reojoruveckasi)
HBOJIOLIMS. XUMHUYECKasi SBONIONHS. AOHMOTEHHBI CHHTE3 OpPraHMYeCKHX BEIIECTB U3
Heoprannyeckux. OmbiT C. Mumiepa u I'. HOpu. OOpazoBanue mOJIUMEpPOB U3
MoHomepoB. KoanepBarnas runore3a A.M. Onapuna, runore3a NEpBUYHOTO OyJIbOHA
Jx. Xonneina, reHetndeckas runote3a . Mémnepa. Pu6o3umer (T. Uek) u rumoresa
«vupa PHK» V. I'nnbepra. ®opmMupoBanre MeMOpaH U BOZHUKHOBEHUE TTPOTOKIIETKH.
Ucropust 3emnn u Meroabl €€ wu3ydeHus. lVckomaemble OpPraHMYeCKHUE OCTATKH.
['eoxpononorust u e€ wmetoasl. OTHOCHUTENIbHAsT W aOCOMIOTHAS TEOXPOHOJIOTHS.
['eoxpoHoONOrMYecKas MIKana: S0HbL, IPbl, HIEPUOIBI, STTOXH.

HauanbHbie 3Tansl opranndeckoil sBontonuu. [losBieHrne 1 3BOMIONUS NEPBBIX KIETOK.
Opomtonusi  MerabonusMa. Bo3HuKHOBeHHME TepBbIX AKocucTeM. (CoBpeMEHHbIE
MUKpOOHBbIE OMOIUIEHKM KaK aHajor MepBbIX Ha 3emuie cooluiecTB. CTPOMATOJIUTHI.
IIpokapuOTHI U DYKAPUOTHI.
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6.5

[Ipoucxoxaenue 3ykapuoT (CUMOHOreHe3). DBOMIOLMOHHOE TPOUCXOKACHNUE BUPYCOB.
ITponcxoxaeHne MHOTOKJIETOYHBIX OpPraHM3MOB. BO3HMKHOBEHHME OCHOBHBIX IDYIII
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OCHOBHBIE 3Tallbl HBOJIOLUM BbICIIUX pacTeHHi. OCHOBHBbIE apoMop(do3bl pacTeHUil.
Brixon pacrenunii Ha cymry. [losiBiaeHHe CIOPOBBIX PACTCHUM M 3aBOCBAHUE MU CYLIH.
Cemennsie pactenus. [IporcxoxaeHne BETKOBBIX pACTEHUN.

OCHOBHBIE Talbl 3BOJNIOLUU XKUBOTHOTO MHUpa. OCHOBHBIE apoMOpP(}O3bl KUBOTHBIX.
Bengackas ¢ayna. KemOpuiickuii B3phIB — IMOSIBIIEHHE COBPEMEHHBIX THUIIOB. [lepBbie
XOpAOBblE XKUBOTHbIE. JKM3Hb B BOJE. OBOJIOLUSA MO3BOHOYHBIX. lIpomcxoxnenue
amduouii u pentwinii. [lporcxoxaeHne MICKOMUTAIOMKX U NTULL. [[puHIMI KITF0UeBOTO
apomopdo3za. OcBoeHre 6ecr103BOHOYHBIMU U I03BOHOYHBIMH KHUBOTHBIMU CYILIH.
PazButne xu3HM Ha 3emile MO 3paM U TEpUOJaM: apxeil, MpoTepo30H, Maneo3oi,
Me3030H, KaitHO30i. OOIas XapakTepuCTHKa KJIMMaTa U I'eOJIOIMYECKHX IPOLECCOB.
[TosiBneHre M pacuBeT XapaKTEpHBIX OPraHU3MOB. YTIJIeOOpa30BaHHUE: €ro YCIOBUS U
BIIMSTHUE HA Ta30BBIA COCTAB aTMOC(EPHI.

MaccoBble BEIMUpaHUSL — YKOJIOTMYECKHE KPU3UCHI MpouuIoro. IIpudyuHel U cieacTBus
MaccoOBbIX BIMUpaHU. COBpEMEHHBIN IKOJIOTMYECKUI KPU3UC, EF0 OCOOEHHOCTH

Pasmenst u  3agaum  a”Tpomosnorumv. Meroasl  aHTponosniornd. CTaHOBIIEHHE
IIPEJICTaBICHUN O IPOUCXO0KIEHUH uenoBeka. COBpEMEHHbIE HAYUHBIE TEOPUHU.
CxonctBo uenoBeka € KUBOTHBIMH. CHCTEMaTHYEeCKOE IIOJIOKEHHUE YEeJIOBEKa.
CBHIETENHCTBA CXO/JCTBA YEJIOBEKA C KHUBOTHBIMHU: CPABHUTEIHEHO-MOP(OIOTHYECKHE,
saMOpuonorndeckue, Hu3noIoro-0noXuMUIeckne, nopeaeHueckue. OTauuus 4emoBeka
OT KUBOTHBIX. [IpsAMOXOX/I€eHNE U KOMIUIEKC CBSA3aHHBIX C HUM INpU3HAKoB. Pa3Butue
TOJIOBHOT'O MO3Ta U BTOPOI CUTHAJIBHON CHCTEMBI.

JBwxkynme cuiabl  (pakTopbl) aHTpOIIOreHe3a: OWOJIOTMYECKHE, COLUAJIbHBIE.
CooTHoleHre OMOJIOTHYECKUX U COLUAIBHBIX (PAKTOPOB B AaHTPOIIOTEHE3E.

OcHOBHBIE CTaJMM AHTPOIIOTE€HE3a. ABCTPAJIONUTEKHM — JABYHOTHE IPENKH JIIOJEH.
UYenoBek yMmelnbli, IEPBbIE U3TOTOBJIEHUS OpyAUN Tpyaa. UesoBeKk NpsIMOXOAAIIMN U
NepBbIi BhIXOJ Jrofiel 3a mpenensl Adpuku. YenoBek reiiaenbOeprckuii — oOmmii
IPEeIOK HeaHAepTaIbCKOr0 YEIOBEKa 1 UeJIOBEKa pa3yMHOr 0. YenoBek HeaH1epTaIbCKHi
KaKk BUJ JIIOJIed XOJOJHOro KiMMara. YenoBeK pa3yMHBIH COBPEMEHHOIO THIIA,
JICHHCOBCKHI YelloBeK, OCBOEHHE KOHTUHEHTOB 32 IpeaenamMu A(pukH.

OBOJIIOLIMS. COBPEMEHHOTO 4eJoBeKa. EcTecTBeHHbI O0TOOp B MOMYNALHUAX YellOBEKa.
MyraumonHslii nporiecc U nonuMop¢usM. IlomynsuoHHbIE BOJHBI, Apeid TeHOB,
MUTrpanus u «3PpQPeKT oCHOBATeN s » B MOMYJISALUIX COBPEMEHHOTO YeJIOBEKa.
Yenoseueckue pacel. [lonsitue o pace. bonbiime pacel: eBporneouHas (eBpasuiickas),
aBCTpAJIO-HErpoHIHAsA (PKBaTOpUalbHAsl), MOHIOJOUJHAS (a3MaTCKO-aMEpPHKAaHCKas).
Bpewms u nytu paccenenus yenoBeka 1o mianere. EnnHcTBo yenoeueckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [IpucrnocoOIeHHOCTh 4YenoBeKa K pa3HbIM YCIOBUSAM
OKpyXaromie cpensl. BnusHue reorpaduyeckoil cpenbl U Apelida TEHOB Ha
MOpPGOJIOTHIO U (PU3HNOJIOTHIO YeIOBEKa

DKOCHCTEMEI U MpUCymue UM 3aKOHOMEPHOCTHU

7.1

Paznens u 3agaun sxonorun. CBsi3b SKOJOTUU C IPYTUMH HayKaMHU.
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Mertonst sxonoruu. [loneBpie HaOMOEHUS. DKCIEPUMEHTHI B SKOJOTHH: IPUPOIHBIE U
naboparopHblie. MojenupoBaHue B SKOJIOTHH. MOHUTOPUHT OKpYKaOIIEH Cpebl:
JIOKaJIbHBIN, pErHOHAJILHBIN U TJI00AIbHBIN

7.2

Okonornyeckne (akTopel M 3aKOHOMEPHOCTH HX jAedcTBUs. Kiaccuduxanms
HKOJIOTHYECKUX (DaKTOpOB: aOMOTHUYECKHE, OMOTHYECKHe, aHTpornoreHHsle. OoOuiue
3aKOHOMEPHOCTH JeMCTBUSL dKoJormueckux ¢akropo. IlpaBuno wmumaumyma (K.
[npenrens, FO. JInbux). TonepaHTHOCTh. OBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBlI.

AobuoTtndeckue Gaktopsl. CBET Kak 3KoJIorudeckuii paxrop. JlericTBre pa3HbIX y4aCTKOB
COJIHEYHOT'O CIIEKTPa Ha OPraHU3Mbl. DKOJIOTMYECKHUE IPYIIIbI PACTCHUM U JKUBOTHBIX 110
OTHOILLIECHHUIO K cBeTy. CUrHasbHas pojib cBeTa. GoTonepuoiusm.

Temmeparypa kak skosorndyeckuil ¢axrtop. JelcTBue Temreparypsl Ha OpPraHU3MBI.
[ToiikunoTepMHbIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBlI.

BrnaxxnocTh kak 3konorndeckui ¢akrop. I[IpucnocoOiaeHus pacTeHUl K MOANEPKAHUIO
BoJiHOTO Oananca. Kiaccudukanus pacreHuil no otTHoueHuto K Bojae. [Ipucnocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXKHUMA.

Cpenpl oOuTaHus OPraHU3MOB: BOJHAs, Ha3eMHO-BO3/YIIHAs, [TOYBEHHAs, INTyOMHHAs
HOJNOYBEHHAs, BHYTpUOpraHu3MeHHass. @OU3MKO-XMMHUYECKHE OCOOEHHOCTH Cpea
oOurtaHus opranu3moB. [Ipucrnocobnennst opraHu3MoB K )KM3HHU B Pa3HbBIX CPEllax.
buonoruueckue putmbl. BHemHue u BHyTpeHHUE puTMbl. CyTOYHBIE M TOJUYHBIE
putMbL. [Iprcrnoco61eHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSM YCIOBUM JKU3HHU.
XKuznennsie hopmer opranuszmoB. [lousTre o sxu3HeHHoU Gopme. KusHeHHbIe POPMBI
pacTeHH: NepeBbsl, KyCTapHUKH, KYCTapHUYKH, MHOTOJETHHE TpaBbl, OJHOJIETHUE
TpaBbl. JKU3HEHHbIE (OPMBI KUBOTHBIX: THAPOOMOHTHI, I'€OOMOHTBHI, A3POOHOHTHI.
Oco0eHHOCTH CTPOEHUs U 00pa3a KU3HHU.

buotnyeckne ¢aktopsl. Buuel OMOTHMUYECKMX B3aUMOJEHCTBUN: KOHKYpPEHIUS,
XUIIHAYECTBO, cUMOMO3 U ero ¢opmbl. [lapasutusMm, Koorepauus, MyTyalu3M,
KOMMEHCaJIN3M (KBapTHPAaHTCTBO, HaxJeOHn4YecTBo). HeTpopuueckue B3aumMoaecTBus
(Tornueckwue, dopuueckue, padpudeckue). 3HaUCHHUE OMOTHYECKUX B3aUMOJICUCTBHUI
JUIsL CYLIECTBOBaHMSI OpPraHU3MOB B cpelae oOutaHus. [IpuHIUO KOHKYPEHTHOTO
UCKIIIOUCHUS

7.3

DKOJIOTUYECKHE XapaKTePUCTUKH Monyisiiuu. [Tomynsuus kak 6uosornyeckas cuctema.
Ponw HEomHOpOIHOCTH cpeibl, hU3UIecKUX 0aphepoB U OCOOCHHOCTENH OMOJIOTUH BUJIOB
B ()OPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYphl momynsuuil. OCHOBHbIE MOKa3aTelH
MONYJISILAN: YUCIEHHOCTh, INIOTHOCTh, BO3PACTHAs U ITOJIOBAs CTPYKTYpPa, POKIaEMOCTb,
IIPUPOCT, TEMII POCTA, CMEPTHOCTb, MUTPALIHSI.

Okosnorudeckas CTpykTypa nomyisinuu. OLieHKa YMCIEHHOCTH Momnyasuuu. J[uHaMuka
NOMyJSIIMKM U €€ perynsauusa. buotndeckuii nmoteHuman nonyiasiuuu. MoaenupoBaHue
JUHAMUKHU Nonyisuuu. KpuBele pocTa 4YHCIEHHOCTH MOMyIsiuy. KpuBble BBIKUBAHUS.
Perynsmus 4nciaeHHOCTH MONyJsSuii: posib (JaKTOPOB, 3aBUCALINX U HE 3aBUCAIIUX OT
IUIOTHOCTHU. DKOJIOTHYecKHUe cTpaTteruu BuaoB (I- u K-ctparerun).
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7.4

[MonsiTne 00 sKonormueckod Hume Buma. Mectoobutanue. MHOTOMEpHas MOJETh
skojornueckod Humum Jxk.M. XarumHcona. Pa3Mepbl 3KOJIOrMYECKOM  HUIIM.
[ToreHuuanbHas U peain30BaHHAs HUIIIU.

Bun kak cucrema momynsinuil. Apeanbl BUIOB. Buabl M MX JKU3HEHHBIE CTPATETHH.
3aKOHOMEPHOCTH TIOBEJICHUSI W MUTpalUil >KUBOTHBIX. buonornueckue HWHBa3HH
Yy>KEPOJIHBIX BUIOB

CooOurectBa opranu3moB. bruoreHno3 u ero crpykrypa. CBsi3u MEXIy OpraHU3MaMH B
ouorieHoze. DkocucreMa Kak OTKpbIiTas cucrema (A.Jkx. Tencnaun). OyHKIMOHATBLHBIE
OJIOKH OpraHM3MOB B OJKOCHCTEME: TMPOAYIEHTbI, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckue ypoBan. Tpoduyeckue nenu u cetu. AOGUOTHYECKUE OJIOKH IKOCHUCTEM.
[TouBbI 1 UIBI B 3KOCUCTEMAX. KpyroBOpOT BEIIECTB U IOTOK SHEPTHH B 3KOCUCTEME.
OcHOBHBIE TIOKa3aTeNIM HKOCUCTEMBbl. buomacca u mpoaykuusa. OKOJIOTHYECKHE
MUPAMHU/JIbl YUCEIl, DMOMACCHl U DHEPTUHU.

HanpaBieHHbie 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cykieccuu. llepBudnpie u
BTOPUYHBIE CYKIIECCUU M WX MPUYHUHBI. AHTPONOTEHHBbIC BO3ACHCTBUS HA CYKLIECCHUHU.
KnumakcHoe coobiectBo. bropaznoo6pasue 1 moJHOTa KpyroBOpOTa BEIIECTB — OCHOBA
YCTOHYMBOCTU COOOILIECTB.

[TpuponaHbie SKOCUCTEMBI. AHTPOIIOTEHHBIE YKOCUCTEMBL. ATpo3KocHcTEMA. ATPOLIEHO3.
Paznuuus Mexxay aHTpONOTeHHBIMU U IPUPOIHBIMH SKOCUCTEMAMH.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opoackast gutopa u ayHa.
CunaHTponuM3amusi Topoackoi (ayHbl. buonormueckoe W XO3SHCTBEHHOE 3HAUCHHE
arposKocucTeM H  ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX
B3aUMOJICVCTBUI OPraHU3MOB B DKOCUCTEMAX.

IlepeHoC 2HEprMM W BEIIECTB MEXAY CMEXKHBIMH DJKOCHUCTEMAMH. Y CTOMYHMBOCTh
OpPraHU3MOB, MOMYJSILUNA U 3KOCUCTEM B YCIOBUSX €CTECTBEHHBIX M AHTPOIOTCHHBIX
BO3JICUCTBUI

7.5

buocdepa — obmennanerapras 06o10uka 3eMid, T/I€ CYIIECTBYET WM CYIIECTBOBAJIA
*u3Hb. Yuenue B.W. Bepuaackoro o 6uocdepe. O6mactu 6nocdepsl u e€ coctas. XKupoe
BEIIECTBO OMOChephl U ero QyHKIMH.

3aKOHOMEPHOCTH cyIecTBoBaHus Ouochepsl. OcobeHHocTr Onocheps! Kak riodanbHON
sKocucTeMbl. JlMHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTbl BelIeCTB H
OHOreoXMMHYECKHEe UKIBI (Yriiepo/ia, a3ota). PUTMuuHOCTS siBNeHUi B Ouocdepe.
3oHanbHOCTH Onocdepsl. [TonsaTre o 6uome. OCHOBHBIE OMOMBI CYIIH: TYH/Ipa, XBOMHbBIE
Jeca, CMeIIaHHbIE U IMPOKOJIMCTBEHHEBIE Jieca, CTEH, CABaHHBI, TyCTHIHU, TPOITMUECKUE
jeca, BbICOKOrophsi. Kimumar, pacTuTenbHbIN U )KUBOTHBIA MUpP OMOMOB CYIIH.
CrpykTypa W (YHKIHS JKHUBBIX CHCTEM, OIIGHKa WX pPECYpCHOTO TOTEHIMana u
O6unochepHbIX QyHKIHIHA

7.6

DKOJIOTHYECKUE KPHU3WUChI W WX TpUYMHBL Bo3nelicTBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO31yIIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsisHeHHEe BOJHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. PazpymenHne nmouBbl. OXxpaHa IMOYBEHHBIX pecypcoB. 3meHeHue
KJIUMaTa.

AHTpPOIIOTEHHOE BO3JECHCTBUE HAa PACTUTEIbHBIH M JKUBOTHBIH MHp. OxpaHa
PacTUTEIBHOTO U )KMBOTHOIO MHpa. OCHOBHBIE IPUHIMIIBI OXpaHbl MpUpoabl. KpacHbie

o1




kHuru. Ocobo oxpansiembie npuponusie Teppuropuu (OOIIT). Boranuyeckue caiasl u
300JI0TMYECKUE MAPKH.

OCHOBHBIE IPUHLIUIIBI YCTOHYHUBOTO PA3BUTHS Y€JIOBEUECTBA M IPpUPObl. ParionansHoe
HIPUPOJIONOIB30BAHNUE M COXPAHEHUE OMOJIOrMUYECKOr0 pa3HOO0pa3us 3eMiu
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YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1) buonorus. buonorndeckue cucrtembl u mporecchl; 10 kimacc. YrinyOnaeHHOe 0oOyueHHE
Tepemor A.B., [lerpocoBa P.A. - OO0 «M1OL]l MHEMO3HWHA», 2025

2) buosnorus. buomormueckue cucTeMbl U mpomecchl. 11 kimace:  y4eOHHMK IS
0011e00pa3oBaTeNbHBIX Opranu3anuii (yriryos€Hasiid yposenb). TepemoB A.B., Iletpocosa

P.A. - 000 «(MOLl MHEMO3UWHA», 2025.

METOJNUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

1) buomorusa. 10-11 kmaccel. BHOMOrMYECKUH CHUCTEMBI M TMPOLECCHl. YTI. YPOBEHb.
Metoauueckoe nocobue. ®I'OC: Tepemos, [lerpocona.
2) Tlporpamma ¥ TeMaTH4eCKOE IUIAHMPOBAHHE IS 00IIE00Pa30BaTEIbHBIX OpraHU3aIHi.

buosorus. 10-11 kimaccel.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://mMonypoku.pg/
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