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IHosicHUTEIbHAA 3AIIMCKA

[Tporpamma no yue6HOMY Tipeamety "buonorus” (nanee - OMoIOTHS) HA YPOBHE CPETHETO OOMIETO
oOpa3oBaHus pazpadborana Ha ocHOBe DeepanibHOTO 3akoHa oT 29.12.2012 Ne 273-D3 «O6
oOpazoBanuu B Poccuiickoit denepanuny», ®I'OC COO, Konuenuuu npenoaaBanust yaueoHOro
npeamera «bronorus» U OCHOBHBIX MOJIOKEHUH (enepanbHoi paboueii mporpaMMbl BOCTUTAHUS.

VYuebnslit mpenmet «buonorusy yriyonaéunoro ypoBHs usydenus (10—11 xmaccel) siBisieTcst OAHUM
13 KOMIIOHEHTOB TIpeIMeTHON 00nacTu «EcTecTBeHHO-HAYYHBIE TpeaAMEThy. CoriiacHO
nosoxeHussM OI'OC COO npodunbHbIC yaeOHBIE IPEIMETHI, H3yd4aeMble Ha yriyOJa&EHHOM YpOBHE,
ABIISAIOTCA criocoboM auddepeHnnanuu o0yueHus Ha YPOBHE CpelHero o0miero oopa3oBanus u
MPU3BaHbl 00ECTIEYNTH MPEEMCTBEHHOCTh MEKy OCHOBHBIM OOIIMM, CPETHUM OOIINM, CPETHUM
npodecCHOHaNbHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpemst KX bl U3 3TUX y4eOHBIX
MPEIMETOB JIOJKEH ObITh OPHEHTUPOBAH HA IPUOPUTETHOE PEIllIeHre 00pa30BaTENbHBIX,
BOCTIMTATEIBHBIX M PA3BUBAIOIINX 337124, CBI3aHHBIX C IPOGOPUEHTAINCH 00YyJaIOIIUXCS 1
CTHUMYJIMPOBAaHHEM MHTEpECca K KOHKPETHOM 00JIaCTH HAyYHOTO 3HAHUS, CBA3aHHOTO C OMOJIOTHEH,
MEJIUIIMHOM, YKOJIOTUEM, ICUXOJIOTUEN, CIIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yuebHomy nipeamety "buonorus" naér npeacTaBieHue o LEIU U 3a/1a4ax U3yueHus
yuebHoro npenmMeta «buomnorus» Ha yriryOJaéHHOM YpOBHE, OTIpeIeisieT 00s3aTeIbHOe
(MHBapUaHTHOE) MPEIMETHOE COJIEPKaHUE, M0 CTPYKTYPUPOBAHME 10 pa3JienaM U TeMam,
pacnpeneneHre o KjiaccaM, peKOMEHIYET MOCIIe0BaTeIbHOCTh U3YyUeHHs y4eOHOTro MaTepuana ¢
y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, IOTUKH y4eOHOI0 poIiecca, BO3PacTHBIX
ocobeHHocTel oOyuatomuxcs. B mporpamme o 6Mo0ruu peain3oBaH MPUHLUI IPEEMCTBEHHOCTH
C MU3y4YeHHeM OMOJIOTHH Ha YPOBHE OCHOBHOTO 0011ero 00pa3oBaHus, Oiarogaps 4emy
IPOCMAaTPUBAETCS HAIIPABICHHOCTh Ha MOCJIEAYIOIIEe Pa3BUTHE OUOIOTHYECKUX 3HAHUM,
OpPUEHTUPOBAHHBIX Ha (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, SKOJIOTHUYECKOTO
MBINIIJIICHUA, HpGI[CTaBJ'IeHI/Iﬁ 0 310pOBOM 06p213€ JKHW3HU, HAa BOCIIMTAHUEC 6epe>1<H0r0 OTHOLIICHUA K
OKpY>KaloIlel MpupoIHOM cpene. B mporpaMmme 1o 61oorun Takxe mokazaHbl BO3MOKHOCTH
yuebHoro npeamera «buonorus» B peanuzanuu TpedoBanuil ®I'OC COO k niuaHupyeMbIM
JUYHOCTHBIM, METANIPEIMETHBIM U MPEIMETHBIM pe3yJbTaTaM 00y4eHHs U B (OpMHUPOBAHUU
OCHOBHBIX BUJIOB y4eOHO-IT03HABATEIBHON AEATEILHOCTH 00YUAIOIIUXCSI 10 OCBOSHUIO
coJiepKaHusl OMOJIOTHYECKOT0 00pa30BaHMs HA YPOBHE CpeHero ooiiero oopa3oBaHusl.

VYueOHblit npeMeT «buoorus» Ha ypoBHE CpeiHero o0uiero o0pa3oBaHus 3aBepiiaeT
6uonornyeckoe 0OpazoBaHueE B IIKOJIE 1 OPUEHTHPOBAH Ha paclIMpeHue u yriyOneHne 3HaHuH
00yJaroImuxcst 0 >KUBOW MPUPOE, OCHOBAX MOJIEKYJIIPHOM M KJIETOYHOM OMOJI0rUH, SMOPUOIOTHH
U OMOJIOTHH Pa3BUTHSL, TEHETUKH, CENIEKIIUHN, OMOTEXHOJIOTHH, YBOJIIOIIMOHHOTO YUEHUS U SKOJIOTHH.

I/IBYLICHI/IC y‘-ICGHOl"O npeamMeTa «buosorus» Ha yFHY6JICHHOM YPOBHC OPUCHTHUPOBAHO Ha
MMOATOTOBKY o6yqa101u1/1xc;1 K IMOCJICAYIOIICMY TTOJIYUYCHUTIO OMOJIOTHYECKOTO O6p8.30BaHI/I$I B By3ax
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CoCTaBOK YMBENATONMMCAMKIX 3HAHHUIA,| ITOTYYEHHBIX IPU U3YYEHUH 00yIArOIIMMUCS
cooRBEKEROHRHOMTHRARMGEH X pasaenps Oronoruu Ha ypoBHE OCHOBHOTO OOIIIETO
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OMOJIOTMYECKHUE 3HAHUS O PACTCHHSIX, )KUBOTHBIX, Tprbax, OaKTepHsIX, OpraHu3Me 4esioBeKa, 00X
3aKOHOMCPHOCTSX KU3HH, JOIIOJHUTCIBHO BKIIFOUCHBI OHnoOornuecKue CBCACHUA MMPUKIIAAHOTO U
MOMCKOBOT'0 XapakTepa, KOTOPhIE MOKHO MCTIOIB30BaTh KaK OPUEHTHUPHI JIJIS TIOCIIEIYIOIIETO
BbIOOpa mipodeccru. Bo3MokHa Takke MHTErpallvs OMOJIOTMYECKIX 3HAHUHN C COOTBETCTBYIOIIMMHU
3HAHUSMH, TOJYYCHHBIMH 00YUYarOIIUMUCS TIPH U3YYeHUH PU3UKU, XUMHH, Treorpaduu 1
MaTeMaTHKH.

CtpyKTypa nporpaMmsl 1o yaeoOHoMy npeamery "bruosorus" oTpaxaer cHCTEeMHO-YPOBHEBBIN U
SBOJIIOIIMOHHBIN MOAXO0/IbI K U3y4eHHI0 6uonoruu. CoriacHo UM, U3y4aroTcs CBOICTBA U
3aKOHOMEPHOCTH, XapaKTepHbIE AJIs KHUBBIX CUCTEM Pa3HOTO YPOBHS OPTaHU3aI1H, SBOIIOIHH
OpPraHMYECKOT0 MHUpa Ha 3eMJie, COXpaHEeHHsI OMOJIOTUYECKOro pa3HooOpas3us mianeTsl. Tak, B 10
KJIacCe U3Yy4arOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOUYHOM OMONIOrUu, YMOPHUOTIOTUU U OUOJIOTUU
pa3BUTHUSA, TCHETUKU U CEJICKIINH, OMOTEXHOJIOTHH U CUHTETHUYECKOI OMOJIOTUH, aKTyaTu3upyIoTCs
3HAHMS 00YJAFOIIUXCS TI0 OOTaHUKE, 300JI0TUH, aHATOMIH, (PU3HOIOTHH YenoBeka. B 11 kimacce
M3Yy4aloTCs SBOJIOIMOHHOE YYeHHE, OCHOBBI SKOJIOTHHU U yueHue o duocdepe.

Y4eOHsbIi npeamer «bruoiorus» Mpu3BaH 00ECIIEYUTh OCBOSHUE 00YJIAOIIIMMHICS OMOJIOTUYECKUX
TEOpUH U 3aKOHOB, UJCH, TPUHIIUIIOB U IMPABUJI, JISKAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTUHBI MUPA, 3HAHUW O CTPOCHUH, MHOTO00pa3uu U OCOOCHHOCTSIX KIIETKH, OPTaHU3Ma,
TOITYJISIIIAH, OMOIIEH03a, SKOCUCTEMBI, O BEIIAFOIIUXCS HAYIHBIX TOCTHIKEHUSIX, COBPEMEHHBIX
WCCJICIOBAHMSIX B OMOJIOTUH, MPUKJIAHBIX aCTIEKTaX OMOJIOTUYCCKUX 3HAHUU. J[J1s1 pa3BUTHS U
NOJIeP)KaHuUsI HHTEpeca 00YJatoiXCsi K OMOJIOTUH HAPSITy CO 3HAYUTEIBHBIM 00BEMOM
TEOPETUUECKOr0 MaTepuasa B COASPKaHUH MPOTPaMMBbI IO OMOJIOTHUHU TIPETYCMOTPEHO 3HAKOMCTBO
C UCTOPHE CTAHOBIICHUS U PA3BUTHSI TOM UM MHON 007acTU OMOJIOTHH, BKJIAIOM OTE€UE€CTBEHHBIX
U 3apYOEIKHBIX YUEHBIX B PELICHUE BAXKHEUIITNX OMOJOTHYECKUX U YKOJIOTHIECKUX MPOOIIeM.

Llens n3yuenus yuebHoro npenmera «buonorus» Ha yriiy0JaéHHOM ypOBHE — OBJIa/IeHUE
00y4aromyMHUCs 3HAHUSAMH O CTPYKTYPHO-()YHKIIMOHAIBHOW OPraHU3alluH KUBBIX CUCTEM Pa3HOTO
paHra v npuoOpeTeHre YMEHUH HCII0JIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHUH HHTEpeca K
onpeneneHHoi o01acTu mpodhecCuoHaIbHOM 1eITeTbHOCTH, CBA3aHHOM ¢ OMOJIOTHEH, UITH K
BbIOOPY yueOHOr0 3aBeIeHUs AJIsl IPOAOHKEHNS OMOJIOTHYECKOro 00pa3oBaHUsl.

JlocTiokeHue ey u3ydeHus yaeOHoro npenmMeta «buonorusy» Ha yriryOJaEéHHOM ypOBHE
o0ecTieunBaeTCsl pelIeHHEM CIIeTYIOIINX 3a/1au:

OCBOEHHE 00yUYaAIOITUMUCS CHCTEMbI OMOJIOTUYECKUX 3HAHUI: 00 OCHOBHBIX OMOIOTHUECKUX
TEOPHSX, KOHIICIIIUAX, THIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M MPABUIIAX, COCTABJISIOIINX
COBPEMEHHYIO €CTeCTBEHHO-HAYYHYIO KapTHHY MUPA; O CTPOCHHUH, MHOTOOOPA3HH U 0COOCHHOCTSIX
OMOJIOTHYECKUX CHCTEM (KJIETKa, OPTaHU3M, TTOMYJISIINs, BHI, OMoreorieHo3, onocdepa); o
BBIJAIOMIUXCA OTKPBITHUAX U COBPEMCHHBIX MCCIICIOBAHUAX B 6I/IOJ'IOFI/II/I;

03HAKOMJICHHE 00YYaIONIUXCsl C METOIaMH TTO3HAHUS YKHUBOM MPUPOJIBI: UCCIIEI0BATEIECKUMHU
MeTO1aMH OMOJIOTUYECKUX HAYK (MOJIEKYISIPHON M KIETOYHOW OMOTIOTHH, SMOPHUOJIOTHH 1
OMOJIOTUM Pa3BUTHSL, TCHETUKH U CEJIEKIIMH, OMOTEXHOJOTUU U CUHTETUYECKON OMOJIOTHH,
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OBJIaJIcHNE 00YYaIOIIMMUCS YMEHUSIMU: CAMOCTOSATEILHO HaXOIUTh, AHAJTU3UPOBATh U
UCIIOJIb30BaTh OMOJIOTHYECKYI0 HH(POPMAIIHIO; ITOJIB30BATHCS OMOJIOTUIECKOW TEPMHUHOIOTHEH 1
CUMBOJIMKOW; YCTaHABIMBATH CBSI3b MEXKIY Pa3BUTHEM OHOJIOTUU U COIUATBHO-I)KOHOMUYSCKUMU H
HKOJIOTHYECKUMU TIPOOJIEMaMU YeJI0BEUECTBA; OLICHUBATH MOCIEICTBUS CBOCH JESITEILHOCTH 10
OTHOILIEHHIO K OKPY)KAIOIIEH MPUPOTHON Cpesie, COOCTBEHHOMY 3/I0POBBIO U 3/I0POBBIO
OKPYKAIOIIKX JII0/Iel; 000CHOBBIBAThH M COOIIOIATh MEPbI MPOPHIAKTUKN UH(PEKITMOHHBIX
3a0o0JieBaHUH, MpaBUjIa MOBEJACHUS B IPUPOJE U obecredeHrst 0€30MacCHOCTH COOCTBEHHOM
JKU3ZHEJEATEIbHOCTH B YPE3BBIYAITHBIX CUTYAIMSIX IPUPOJIHOTO M TEXHOTEHHOI'O XapaKTepa,
XapaKTepu30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 00J1aCTH OHOJIOTHH;

pa3BUTHE y 00yUaIOIIMUXCS HHTEJUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B Iporecce
3HAKOMCTBA C BBIAAIOIUMHUCS OTKPHITUAMHU U COBPEMEHHBIMU UCCIIEIOBAaHUSMU B OMOJIOTHUH,
pelaeMbIMH €10 IpoOIeMaMu, METOJ0JI0THeH OMOIOTNYECKOro UCCIeI0BaHNUs, IPOBEICHUS
HKCIEPUMEHTAIbHBIX HCCIIEI0OBAaHNUH), pellieH!s] OMOJIOrMUECKUX 3aj1ayu, MOIEIMPOBAHNUS
OMOJIOrNYECKUX 0OBEKTOB U IIPOLIECCOB;

BOCIIMTAHHE Yy 00YYAIOMIUXCS IIEHHOCTHOTO OTHOIICHHUSI K KUBOM MPUPOJIE B LIETIOM U K OT/I€TIbHBIM
e€ 00beKTaM U ABIEHUSAM; (POPMUPOBAHKE IKOJIOTHUECKOM, TEHETHUECKON rpaMOTHOCTH, OOIIIei
KYJIbTYpPbI IOBEEHUS B IPUPO/JIE; UHTETPALIMH €CTECTBEHHO-HAYYHBIX 3HAHUM;

npruoOpereHre 00yJaroMMUCT KOMIIETEHTHOCTH B PAllMOHAIIbHOM MPUPOIONOIb30BaHUN
(coOroenue npaBuil IOBEACHUS B IPUPOJIE, OXPaHbI BUJIOB, SKOCUCTEM, OHMOC(EphI), COXpPaHEHUU
COOCTBEHHOTO 3/10POBbSI U 3/I0pPOBbsl OKPYKAIOIINX JIt0/IeH (COOIt0IeHns: Mep MPOPUIaKTUKU
3a00sieBaHUM, o0ecrieueHrne Oe30MaCHOCTH KUZHEAESITEIIbHOCTH B UpE3BbIUAHHBIX CUTYaIUSIX
MPUPOHOTO M TEXHOTEHHOI'O XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS OMOIOIMUECKUX 3HAHUH U
YMEHHI B TOBCEHEBHOW KU3HU,

CO3JIaHUEe YCIIOBHH ISl OCO3HAHHOTO BBIOOpa 00YJArOIIUMICS WHANBUYaTbHON 00pa30BaTeIbHOIM
TPaeKTOPHH, CITOCOOCTBYIOMIEH MOCIeayromeMy mpodheCCHOHATEHOMY CaMOOTIPEICTICHUIO, B
COOTBETCTBUU C HHIUBUIYATbHBIMU HHTEPECAMH H IMOTPEOHOCTSIMHU PETHOHA.

OO1ee 9rcio 9acoB, OTBEICHHBIX HA M3YYeHUE OMOJIOTHH Ha YTITyOJIIEHHOM YPOBHE CPETHETO
oOmiero oopaszoBanus, cocrapisieT 204 yaca: B 10 kiacce — 102 yaca (3 yaca B Hezeno), B 11
kiacce — 136 yaca (4 yaca B HEJEINIO).

OTOOp OpraHu3auoOHHBIX (POPM, METOJIOB U CPEACTB OOYUICHHS OMOJIOTHH OCYIIIECTBIISETCS C
ya€TOM crienin(UKH ero CoJIep KaHus W HAIIPABICHHOCTH Ha MPOJIOJDKEHUE OMOIOTHYECKOTO
00pa3oBaHus B OpraHU3AIMAX CPETHEro MPOoGECCHOHATHHOTO W BBICIIIET0 00pa30BaHUsI.

O06s13aTeNbHBIM YCIOBUEM MTPU 00YYEHUH OHMOJIOTUH Ha YTIyOiIEHHOM YPOBHE SBIISETCS
MPOBEJICHUE TaOOPATOPHBIX U MPAKTHUECKUX paboT. Taxxke ydacTue o0ydyarouuxcsi B BHITOJTHEHUN
MPOEKTHBIX U Y4eOHO-HCCIIeI0BaTeNbCKIX Pa0dOT, TEMaTHKa KOTOPBIX ONpPENEsIeTCsl yUUTelIeM Ha
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COJAEP)KAHUE OBYYEHUA

10 KUIACC

ConeprxkaHue MpOrpaMMBbl, BBIICICHHOE KYPCUBOM, HE BXOJUT B IMPOBEPKY rOCYIaPCTBEHHON
utorosoit arrecranuu (I'MA).

Tema 1. Buosorus kak Hayka

CoBpemeHnHas Ouojorusi — KOMIUIEKCHasi Hayka. Kparkas ucropus pa3BUTHSL OMOJOTHH.
buonorvueckne Hayku W u3ydaemble UMU TpoOiembl. DyHIaMEHTAJIbHBIC, MPUKIAIHBIE U
MOMCKOBBIC HAYYHBIE CCIIEIOBAHUS B OMOIOTHH.

3HaveHune 6noaoruu B (GOPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.
[Ipodeccun, cpszanHpie ¢ Ouonorueil. 3HaueHHWE OWOIOTUM B MPAKTHUYECKON NEATEIbHOCTH
YEJI0BEKa: MEJIUIIMHE, CETbCKOM X0351CTBE, TPOMBILLICHHOCTH, OXPaHE MPUPOIBL.

JdeMmoHncTpamun

Hoptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, VY. 'apseii,
I'. Mennens, B. W.Bepnanckuii, W. II. IlaBnoB, W. W. MeunukoB, H. W.Basunos, H.
B. Tumodeer-Pecorckuii, Ix. Yorcon, ®. Kpuxk, . K. benses.

Tabauiel U cxembl: «CBA3b OMONOTHM C APYTMMH HayKaMuy, «CucreMa OHOJIOTHYECKHX

HayK».

Tema 2. /KuBble cucTeMbl M X H3Y4YeHHE

JXuBble cucteMbl Kak npeaMeT u3ydeHus: 6uosnoruu. CBOIMCTBA JKUBBIX CHUCTEM: €JMHCTBO
XUMHYECKOI'O COCTaBa, AUCKPETHOCTh U LEIOCTHOCTD, CJIOXKHOCTh U YIOPAIOUYEHHOCTb CTPYKTYPBHI,
OTKPBITOCTh, CaMOOpPraHU3alysl, CaAMOBOCIIPOU3BEIEHUE, PA3IPA)KUMOCThb, U3MEHUNBOCTb, POCT U
pa3BUTHE.

VYpOBHM OpraHu3alii JKMBBIX CHCTEM: MOJIEKYJSPHBIM, KJIETOYHBIH, TKaHEBBIH,
OpraHU3MEHHBIN, MOMYISIMOHHO-BUI0BOM, 3KOCUCTEMHBIN (OMOreoleHOTHYECKHi), OnochepHBI.
[Tporneccel, mpoucxosmue B KUBbIX cucTreMax. OCHOBHbIE MpU3HAKU kuBoOro. JKu3Hp kak opma
cylecTBoBaHMs Matepuu. Hayku, u3yuaroniye >KuBble CUCTEMBI Ha Pa3HBIX YPOBHSIX OpraHU3alUH.

W3yuenune XMBBIX cucTeM. Meronpsl Ouonorudeckoil Hayku. Habmionenue, u3MepeHue,
AKCIIEPUMEHT, CUCTEMaTU3alus, MeTaaHanu3. [IoHATHE O 3aBUCHUMON U HE3aBUCHUMOMN MEPEMEHHOM.
[TnanupoBanue skcnepumMenTa. IlocraHoBka u npoBepka runores3. Hynesas rumoresa. Ilonstue
BBIOOpDKH M €€ JoCTOBEpHOCTh. Pa3bpoc B Ouonornyeckux JaHHBIX. OIllEHKa JTOCTOBEPHOCTH
MIOJIyYEHHBIX pe3ysibTaToB. [IpMUMHBI HCKaXXeHUS pe3yslbTaToB dKcrnepuMmeHTa. IlonsTue
CTaTHUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuiel u  cxembl: «OCHOBHBIE TMpPHU3HAKU JKU3HW», «bHONOrHMYecKHe CHUCTEMBI,
«CBoiicTBa XKMBOM MaTepun», «YpPOBHU OpPraHU3ALMU KUBOH Npupoasl», «CTpoeHne »XKMBOTHOMN
KIeTKN», «TKaHU KUBOTHBIX», «CHCTEMBI OPTaHOB YEIOBEYECKOTO OpraHu3May, «broreoneHosy,
«buocdepar, «MeToabl U3ydeHUs KUBOH PHUPOJIBD».

ObopynoBanue: JabopaTopHOe 000pPYyIOBaHKE /IS MPOBEACHUS HAOIIOICHUM, N3MEPEHUH,
HKCIEPUMEHTOB.

IMpakTuyeckas padora «/cronb3oBaHHE pPA3NIUYHBIX METOJOB NPU H3YUYEHUU >KUBBIX
CUCTEM.

4 )
paeﬁqu#eﬂweﬂwn
ANEEYBOHA STPNGHPHACBMKIMOHANBHAS CIMHUL[A KUBOTO. VICTOpUS OTKPBITHS KICTKH.
PaboTs! P I'yka, A.JleBenryka. Knerounps teopus (T.IlIBann, M. Illnelinen, P. Bupxos).
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Metoabl MONEKYJISPHOM M  KIETOYHOM OHOJOTMH: MHKPOCKOIUS, Xpomarorpadus,
anekTpodope3,  METOA  MEUEHbIX  aTOMOB,  JuddepeHIuanbHOe  LEeHTpUdyrupoBaHue,
KyJbTUBUPOBAHUE KIETOK. M3yueHue @OUKCUPOBAHHBIX KIemOK. IIEKTPOHHAS MHUKPOCKOIIHS.
Kongoranvnas mukpockonus. Bumanvnoe (npudicuznennoe) uzyuenue Kiemox.

JdemMoHcTpanuu

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

Tabauipl 1 cxembl: «CBETOBOM MHUKPOCKOM», «DJIEKTPOHHBI MHKpockomn», «Mcropus
Pa3sBUTHSI METOZI0B MUKPOCKOIIUI.

OOGopynioBaHue: CBETOBOH MHKPOCKOI, MHUKPONpEnapaThl PAaCTUTENbHBIX, >KUBOTHBIX M
OaKTepHaIbHBIX KIETOK.

IpakTuuyeckas padora «/3yyeHne MeETOJOB KJIETOYHOW Oumojoruu (Xpomarorpadus,
anextpodopes, nuddeperiuanpHoe nenTpudyruposanue, [TLP)».

Tema 4. Xumnueckasi OpraHnu3amnus KJIeTKa

XUMUYECKUH COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPaMHKpPOJIEMEHTH. Bona u €€ ponb
KaK pPAaCTBOPMUTENS, pEarcHTa, Yy4acThe B CTPYKTYPUPOBAHUU KIETKH, TEIUIOPETYJIALUU.
MuHepanbHble BELIECTBA KIETKH, UX OHMoJIornyeckas posib. Poib KATHOHOB ¥ AaHMOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKU. buonormdeckue noaumepsl. benkn. AMHUHOKHCIOTHBIN
coctaB 0enkoB. CTpyKTypsl OelKOBOM Mosekyinbl. [lepBudnas cTpykrypa Oenka, menTuIHas CBS3b.
Bropuunas, TperuuHas, ueTrBepTHuYHas CTPyKTypbl. JleHarypauus. CBoiicTBa  OesKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIUN 0€IKOB. [Ipuonsi.

VYraeBoasl. MoHOCaxapuabl, AUCAXaPHIbl, OJIMIOCaXapuabl U noaucaxapuabl. OOuuii miaxn
CTpOCHUS M (PU3UKO-XMMHUYECKHE CBOMNCTBA YIIIeBOAOB. bruonornueckue GpyHKIMH yTiIeBOI0B.

Jlunuae!. IM'uapodunsHO-THIPOPOOHEIE CBOWCTBA. Knaccudukamnms JIUINIOB.
Tpurnmuuepuasl, ¢pochoaunuabl, BOCKU, crepouasl. buonornueckue ¢yHkuuu aunuaoB. OO6mue
CBOWCTBA OMOJIOTMYECKMX MeMOpaH — TEKydecTb, CIIOCOOHOCTb K CaMO3aMBIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunnosbsie kucnorsl. JIHK um PHK. Crpoenmne HyknenHoBbIX kucioT. HykneoTtupsl.
[Tpunuun xommiuemeHtapHoctu. IlpaBuno Yapradpda. Crpykrypa JAHK — nBoiiHas cnmpansb.
Mecronaxoxnaenue u 6uonorndeckue pynkuuu JJHK. Bunst PHK. ®ynkiun PHK B knertke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B mojiekyine AT®. buonornueckue
¢ynkuun  AT®. BoccTaHoBiE€HHBIE MEPEHOCUMKH, WX (QYHKUMUM B  KieTke. [pyeue
nykaeosuompugpocpamol (HT®). CexBennpoBanue JJHK. Memoow ecenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.

CrpykrypHast Ouosiorus: OMOXUMHUYECKHME U OHMOPHU3NYECKHE MCCIEI0BaHUS COCTaBa U
IPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJeKy1. Modenuposanue cmpykmypol u )yHKyuti OUOMONEKY
u ux komniekcog. Komnvromepnuiti Ouzaiin u Op2aHu4eckull Cunmes OUOMONEKYl U UX HENPUPOOHBIX
aHaN0208.

JdemMoHcTpanuun

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

[narpammel:  «PacnpeneneHne  XMMHYECKMX  JJIEMEHTOB B HEXKHBOM  IPUPOAEY,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMUBOU MIPUPOJIEN.

Tabmuuel u cxembl: «llepuoguueckas TabiaMIIa XUMHUECKUX 3JEMEHTOB», «CTpoeHue
MOJIEKYNbl BOAbI», «BemectBa B cocTaBe OpraHusmoB», «CTpoeHHE MOJIEKYJbl OelKay,
«CTpyKTYypbl O€nKOBOW MOJIeKyNbl», «CTpOo€HHE MOJIEKYN YIieBoJoB», «CTpOeHHE MOJEKYI
munuaoBy, «HykiienHOBbIE KUCIOTB», «CTpoeHue MONeKyIbl ATD.

O00pYI0BaHKE: XUMUYECKAs TTOCY/Ia M 000pyI0BaHHE.
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Tema 5. CTtpoenune u GyHKINH KIETKH

Tunbl kieTok: sykapuoTHYecKas U IpokapuoTHueckas. CTpyKTypHO-(QYHKIHOHAJIbHbIE
00pa3oBaHus KJIETKH.

CtpoeHnue mpokaproTHdeckor kinetku. Kierounas crenHka 6akrepuid u apxeit. OcoOeHHOCTH
CTPOCHUS TeTePOTPOPHOI U aBTOTPOPHOIN MPOKAPUOTUIECKUX KIETOK. MECTO U POJIb MPOKAPHOT B
OHoOLIEHO3aX.

Crpoenne u (GyHKIMOHHPOBAHUE dyKapHOTHUYeCKOW kieTku. [lmazmarmueckass memOpaHa
(mnasmanemma). CrpykTypa miazmMaTuuyeckod meMmOpanbl. TpaHcmopT — BemiecTB — uepes
IUIa3MaTHYeCKyl0 MeMmOpaHy: maccuBHbBIA (auddysus, obneruénnas muddys3us), aKTUBHBINA
(mepBUYHBIH M BTOPUYHBIM AaKTUBHBIM TpaHcmopT). [lomynponunaemocts meMOpanbl. Pabota
HATPUI-KaJIMEeBOr0 Hacoca. DHJOIMTO3: MUHOLUTO3, (harormuto3. Dk3omuro3. Kieroynas creHka.
CrpykTypa 1 GyHKIIMH KJIETOUYHOM CTEHKH pacTeHHi, rpuooB.

Huronnaszma. Iluto3onb. I[urockener. [lBmxkenune uuroruiazMbl. OpraHouzbl KIETKHU.
OpnHoMeMOpaHHbIE OpPraHoMbl KJIETKU: sHaoruazMatuueckas cetb (OIIC), ammapat I'onbmxwu,
JU30COMBI, UX CTpO€HHME U (QYHKIMH. B3auMOCBA3b OAHOMEMOpPAHHBIX OPTraHOMIOB KIJIETKH.
CtpoeHue TpaHyIsIPHOTO peTukyiayma. Mexanusm Hanpasnenus 6eaxoe 6 OIIIC. Cunres
pactBopuMbIXx  OenkoB.  CHHTE3  KIETOYHBIX ~ MeMOpaH. Imamkuii  (arpaHyIsipHBII)
sHAomIa3MaTHueckuil petukynym. CekperopHas ¢yHkuus anmapara [ombmxu. Moougurkayus
oenkos 6 annapame I onvoacu. Copmupoexa benkog 6 annapame I onb0xcu. TpaHCTIOPT BEIIECTB B
kieTke. Bakyonu pactutensHbix kieTok. Kinerounslit cok. Typrop.

[lonyaBTOHOMHBIE OpraHoOWAbl KJIETKU: MHUTOXOHAPUHU, IUIACTUABL. [Ipoucxoorcoenue
mumoxonopuui u naacmud. Cumobuocenez (K.C. Mepeoickosckuii, JI. Mapeynuc). Ctpoenue u
(GyHKIMM MHUTOXOHApPUM U miacTul. llepBuyHbIE, BTOPUYHBIE U  CIIOKHBIE IJIACTHJIbI
(OTOCHHTE3UPYIOIUX FYKAPUOT. XIIOPOILIACTHI, XPOMOILIACTBI, JIGHKOIIACTHI BHICIIUX PACTEHUH.

Hemem0Opanubie opranouasl kiaeTku CTpoeHue W (yHKIUU HEMEMOpPAHHBIX OpPraHOUIOB
KJIeTku. Pubocomsbl.  Ilpomesxcymounvie — gpuramenmuvl.  MUKpOOUIaMEHTBl.  AKmumnosbvie
Muxkpogpunamenmol. MpbllIEUHblE KIETKU. AKMUHOGble KOMHOHEHMbl HEeMblUEeYHbIX KIemOoK.
Mukpotpybouku. Kierounsiit nentp. CTpoeHue U JBHXKEHHE HKIYTUKOB U  PECHUYEK.
MukpotpyOouku 1uToruiasmel. Llentpuons. berku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
Mukpompybouxkamu. Momopnvie 6enxu.

Anpo. OGonouka sipa, XpOMaTuH, KapuoIUla3Mma, SIIPBIIIKHA, UX CTPOECHHE U (DYHKIUU.
Snepusblil 6enkoBblid MaTpuKC. [IpocTpaHCTBEHHOE PacIIOIOKEHNE XPOMOCOM B HHTEpGha3HOM sifpe.
dvxpomamun u 2emepoxpomamun. beaku XpoMaTuHa — TUCTOHBL. Junamuka s0epHoti 00010YKU &
mumo3se. HoepHuvlii mpancnopm.

Knerounsie  BkmtoueHus.  CpaBHUTENbHas  XapakTEpPUCTUKA  KJIETOK  DYKAapUOT
(pacTUTENBHOM, YKUBOTHOM, TPUOHOIN).

JdemMoHcTpanuun

Hoptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabauie! u cxeMbl: «CTpoeHHE DYKapUOTHUECKOH KIeTKN», «CTpOoeHHE KUBOTHON KIIETKU,
«CTpoeHne pacTUTENbHOM  KIETKW», «CTpoeHue MUTOXOHIApuM», <«mpo», «CrtpoeHue
MPOKAPUOTUYECKOMN KIETKM.

OOGopy/ioBaHME: CBETOBOM MHUKPOCKOI, MHKpPONpenapaTsl PpacTUTENbHBIX, >XUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepuaibHbIX KJIETOK.

JlabopaTopHas padora «/3ydeHne CTpOCHUS KIETOK Pa3IUYHbIX OPraHU3MOB).

IMpakTunyeckas padora «/3ydyeHue CBOMCTB KJIIETOUHON MEMOpaHbI».

JlabopaTopHasi padora «lccienoBanue Iuia3MoiM3a U JACIUIA3MOJIM3a B PAaCTUTEIBHBIX
KJIETKax.

IlpakTHyeckasi padora «M3

0 %ﬁ%%?ﬂé&%gagm H MMpeBpaljeHue JHEPTUMA B KIICTKE

3”%'3&%\%’13'1’?‘{111}1@1”19 %pl;lc%%t/fﬁcﬁﬂum — JBe CTOPOHBI MeTabonn3ma. Turmbl oOMEHa BEIIECTB:
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obecnieuenue kietku: npeBpamieane AT® B oOMeHHBIX mporeccax. DepMEeHTATUBHBIM XapaKkTep
peakiuil K1eTo4Horo metabonusma. OEepMeHThI, UX CTPOEHHUE, CBOMCTBA M MEXaHU3M JACHUCTBUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. BelKu-akTHBATOpHI U
OeNKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PepMEHTATUBHBIX PEAKIIUN OT Pa3IHuHbIX (PaKTOPOB.

[lepBUYHBII CHHTE3 OPraHMYECKHX BEIIECTB B KieTke. DOTOCHMHTE3. AHOKCUCeHHbIU U
oKcueenHvlll  pomocunmes y baxkmepuii. Ceemocobuparowue nucMeHmvl U NUSMEHMbl
peakyuonno2o yermpa. Ponb xjoporuiactoB B mporecce ¢orocunTe3a. CBETOBas M TEMHOBAS
dazpl. @omoovixanue, Cz., Cs. u CAM-munsr pomocunmesa. IlponykTuBHOCTH (hOTOCHHTE3A.
Bnusiaue pa3nuuHbIx (akTOpoB Ha CKOPOCTh (hoTOCHHTE3a. 3HaUeHUe (POTOCHHTE3A.

Xemocunres. PazHooOpa3ue opraHu3MOB-XeMOCHHTETUKOB: HUTpUDULIMpYIoLne OaKTepHH,
xene300aKkTepuu, cepodakTepuu, BOJIOPOIHbIE OaKTepuy. 3HaUeHHUEe XEMOCHHTE3A.

Anaspobnbie opraHu3Mbl. Buasl Opoxxenus. [IpoaykTsl OpoXKeHHS W MX HCIOJIb30BaHUE
YEeIIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHl OHOTEXHOJOTMHM U BO30OYAHMTETH
Oone3Hei.

AspoOHBIE OpraHu3Mbl. OJTalbl JHEPreTudeckoro obmena. [loAroToOBUTENBHBIN 3Tall.
['mukonu3 — 6eCKUCIOPOAHOE PACHICTIIEHUE TIIOKO3HI.

Bronornveckoe OKHCICHHE, WINM KIETOYHOE AbIXaHWE. Poib MHTOXOHIOpUH B mporeccax
Oouonoruueckoro okucieHus. [uxmuueckue peakuuu. OxucnurenabHoe QochopunupoBanue.
Ouepeus memopannozo epaouenma npomoros. Cunmes AT®: paboma npomonnoii AT@-cunmasvl.
[IpeumymiectBa a’spoOHOro myTd oOMeHa BelIeCTB Tnepes aHa’poOHbIM. DdPeKTUBHOCTH
HHEPTeTUYECKOro OOMeHa.

JdeMoHcTpamun

Hoprpersr: k. [Ipuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuubl u cxembl: «DoTocuHTe3», «IHEpreTuYecKkuii odmen», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTa», «XEeMOCHHTE3.

OO6opynoBaHue: CBETOBOH MHUKPOCKOII, 000pYIOBaHHUE JUIS TPUTOTOBJICHUS TOCTOSTHHBIX U
BPEMEHHBIX MUKPOMPEapaToB.

JlabopaTopHasi padora «/3ydueHne KaTaIUTUYECKON aKTUBHOCTH (PEPMEHTOB (Ha MpUMepe
aMUJIa3bl WK KaTalasbl)y.

JlabopaTopuasi padora «/3ydyeHne pepMeHTAaTUBHOIO pacIIeNIeHUs IEPOKCHIa BOI0poaa
B PACTUTEIBHBIX U JKUBOTHBIX KIIETKAX).

JladopaTopuasi pabora «CpaBHeHuUE NpoI1ieccoB (POTOCHHTE3Aa U XEMOCUHTE3a.

JlaGopaTopuas padora «CpaBHEHHUE POLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacseacrBenHass nHGOPMANMA M PeajiM3anus eé B KJIeTKe

Peakuuu maTtpuyHoro cusresa. [IpMHIMI KOMITJIEMEHTApPHOCTH B PEAKIUSAX MaTPUYHOTO
cuHTe3a. Peanmuzanus HacnencTBeHHOM wuH(opmanuu. ['eHeTmueckuit KoX, ero CBOICTBa.
Tpanckpunuusa — marpuudbii cuHTe3 PHK. IlpuHIMOBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTD,
aHTUIAPaLIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsuus u e€ sransl. Yuactue TpaHcnoptHelx PHK B OmocunTese Oenka. YcimoBus
6uocunTe3a 6enka. KogupoBanue aMuHokucioT. Poiabs pubocom B OuocuHTese Oenka.

Cospemennvie npeocmaenenusi o cmpoenuu 2enog. OpraHuzanusi TeHOMa y MPOKapUOT U
9YKapuoT. Perymsius akTUBHOCTU IeHOB y npokapuoT. ['unoresa onepona (P. XKakoo, XK. Mano).
MonexynapHuvle mexanusmvl sKcnpeccuu 2eHos y sykapuom. Ponb xpomamuna 6 pecynayuu pabomoi
2enog. Perymsius oOMeHHBIX MpolieccoB B KieTke. Kierounslii romeocTas.

Bupycel — HeknerouHble GOPMBI JKU3HU U OONUraTHbIE mapa3uTbl. CTpOeHHE MPOCTHIX U
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PHK—C'BSJ? ¢ -(%3 mepuoghazog. Obpamuas mpaHcKpunyus, peeepmasd, UHmezpasd.

CJI0’KHBIX BI/IiéCOB PIeT OBI/IgyCOB, 6aktepuolparos. JKusnenuwviii yuxn JJHK-codepaicawux supycos,
Sn%p%%{m 3a one%g{b?d%tt’ll'gm]aexa, KHBOTHBIX, pacteHuid. CIIN, COVID-19, counanbHbie




Buoungpopmamuxa: unmeepayus u ananus 6onrvuiux maccueoe («bigdata») cmpykmyphoix
ouonocuueckux oaunnvix. Hanomexnonocuu 6 buonoeuu u meouyune. Ilpoepammupyemvie @yHxyuu
benxos. Cnocobvl docmasKu 1ekapcma.

JdemoHcTpauuu

Ioptpetsr: H. K. Konbuos, /. Y. UBaHOBCKUA.

Tabmumbl  w  cxembl: «buocuHTe3 Oenka», «l'eHeTmueckuii Kom», «Bupycsm,
«baxrepuodaru».

IIpakTuyeckasi padora «Co3nanue MOJIEIN BUPYCA».

Tema 8. 7/ Ku3HeHHBIH HUKJ KJIETKH

Knerounblii nwmkin, ero mepuonasl U perymsinus. Murtepdaza m muro3. OcobeHHocTn
npoleccoB, MpoTekaromux B uHTepdase. IloaroroBka kinerku K aeneHuro. IlpecuHrermueckuit
(MOCTMUTOTUYECKUI), CUHTETUYECKUH M IMOCTCHUHTETUYECKUH (IIPEMUTOTUYECKHUI) MNEPHOAbI
uHTep(ha3bl.

Marpuunsiii  cunte3  JHK - perumkanumsa.  Ilpunnuner  perumkanuun — JHK:
KOMIJIEMEHTAPHOCTb,  IOJIYyKOHCEPBATUBHBIA  CHHTE3,  aHTUNApPAJUIEIbHOCTh.  MeXaHU3M
permukanuu JITHK. Xpomocombl. Ctpoenune xpomocoM. Termomepsl U TeromMepasza. XpOMOCOMHBIHN
Ha0Op KJIETKM — KapuOTWIl. J[MIUIOMAHBIM W TaluIOUMAHBIA HAaboOpbl XpomMocoM. ['omonoruyHsle
XpoMocoMBl. [1010BBIE XPOMOCOMBI.

Jlenenue kiaeTku — Muto3. CTajiuu MHMTO3a M IMPOUCXOAALIME B HUX MpoLecchl. THUIbI
muto3a. Kaprnokunes u nurokunes. buongornueckoe 3Ha4eHHE MUTO3A.

Perynauus mMutoTmyeckoro uukina kinetku. IlporpamMmupyemas kinerouHas rubenp —
amnormnTo3.

Knerounoe s1po, XpoMocoMbl, (pyHKIIMOHANbHAs T€HOMUKA. Mexanuzmvl npoaugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «ljugpposas xnemka» — obuoungpopmamuyeckue
Mooenu YYHKYUOHUPOBAHUS KIEeMKU.

JdemMoHcTpauuu

Tabmuuel u cxembl: «KU3HEHHBIH LUK KIETKH», «Muto3», «CTpoeHHEe XpOMOCOM»,
«Pemmukanus JJTHK».

OOGopyioBaHME: CBETOBOM MHKPOCKOIN, MHUKporpenaparbl: «MHT0O3 B KJIETKax KOpelika
JTyKay.

JlabopaTopHas padora «/3ydeHre XpOMOCOM Ha FOTOBBIX MUKPOIIPEIapaTaxy.

JlabopaTopuasi pa6ora «HaOmoneHne MuTo3a B KJETKaX KOHYMKA KOpelika Jyka (Ha
TOTOBBIX MUKpOIpEnapaTax)».

Tema 9. CTpoenne u pyHKIMH OPraHu3MoOB

buonornueckoe  pasHooOpaszue  opraHu3moB.  OJHOKJIETOUYHBIE,  KOJOHHUAIbHBIC,
MHOTOKJIETOYHbBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUSI U >KU3HEJESATENIbHOCTH OJIHOKJIETOYHBIX OpraHu3MoB. bakrepum,
apxeH, OJHOKJIETOYHbIE T'PUOBI, OJHOKJIETOYHBIE BOJOPOCIH, JIpyrue MmpoTHCThl. KoroHuambHbIE
OpraHU3MBlI.

B3aumocBsI3p yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHU, OpraHbl U CHCTEMBI OPraHOB.
Opranusm Kak enuHoe nesioe. 'omeocras.

Txanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaresbHas, IOKPOBHas,
MPOBOASIIAs, OCHOBHAs, MexaHuuyeckas. OcoOeHHOCTH CTpoeHus, (QYHKIUN M pacrojioKeHUs
TKaHE! B OpraHax pacTEHUM.

TkaHu KUBOTHBIX U YejoBeKa. TUIBI )KUBOTHBIX TKaHEW: SMUTEINANIbHAS, COETUHUTEIbHAS,

MbllieyHast, HepBHasg. OCOOEHHOCTH CTpPOeHMs, (DYHKIMA M pacroyioKeHUs TKaHeW B opraHax

’KMBOTHBIX U 4EJIOBEKA.
0 %XMF%QQQQM{%% IreHepaTUBHbIE OpraHbl pacTeHUil. OpraHbl U CUCTEMBI OPraHOB
KIBITHEX 11 Qe OBk %yl;llll'(qL([:I/Itf/II'%praHOB Y CHCTEM OpPraHOB.
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Omnopa tena opranusmoB. Kapkac pacrenuii. CkeneTsl 0HOKIETOYHBIX U MHOTOKJIETOUHBIX
J)KUBOTHBIX. HapyxHb1il 1 BHyTpeHHUH cKeneT. CTpoeHrEe U TUIbI COCTUHEHUS KOCTEH.

JIBu>keHHe  OpraHU3MOB. J[BI)KEHWE  OJHOKIIETOYHBIX  OpPraHU3MOB:  aMEOOHIHOE,
KT'YTUKOBOE€, peCHUYHOE. J[BI)KEHHE MHOTOKJIETOYHBIX PACTEHUI: TPOMM3MBbI U HACTUHU. [[BHxKeHHE
MHOTOKJIETOUYHBIX )KMBOTHBIX U YEJIOBEKa: MbIleuHas cucrema. Pednexc. CkeneTHbie MBIIIIBI U UX

pabora.
IInranue opranusmos. Iloryomenue

BOJBI, YTJICKUCIIOTO ra3a U MUHCPAJIbHBLIX BCIICCTB

pacteHussMH. [IuTaHue >KUBOTHBIX. BHYTPUIOJIOCTHOE U BHYTPHUKJIETOYHOE IHILIEBAPEHUE.
[luTaHue mMO3BOHOYHBIX >KUBOTHBIX. OTIENbl MHUIIEBAPUTEIBHOTO TpakTa. [luieBapuTenbHbIC
»kenesbl. [IuieBapurenpHas cucremMa 4yeaoBeKa.

Jpixanue opranu3moB. [lpixanue pacteHuil. Jpixanue *)uBOTHBIX. [uddy3us ra3os depes
noBepxHOCTh KieTku. KoxkHoe npixanue. [[pixaTenbHas moBepxHOCTh. JKabepHoe u néroyHoe
Jbpixanue. J{pIxaHue Mmo3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA. DBOJIOIMOHHOE YCIOXKHEHUE CTPOCHUS
JNErKUX TO3BOHOYHBIX >KUBOTHBIX. J[pIXarenpHas cucTtemMa uenoBeKka. MexaHu3M BEHTHIIALMU
NETKUX Y NTUIl U MJICKONMUTAIOIUX. Perymsus apixanus. J{prxarenbHbie 00BEMBI.

TpancnopT BelIeCTB y OpraHu3MOB. TpaHCIOPTHBIE CHUCTEMBI pacTeHuil. TpancmopT

BCIICCTB Yy KMBOTHBIX. KpOBCHOCHaSI CHUCTEM
JKHNBOTHBIX M YCJIOBCKA. Cepz[ue, KpPOBCHO

a u e€ opransl. KpoBeHOCHas cucTteMa MO3BOHOYHBIX
CHbIe cocynbl U KpoBb. Kpyrum kpoBooOpaiieHus.

3BOJ'IIOLII/IOHHI)I€ YCIOXHCHUA CTPOCHUA KpOBeHOCHOI;'I CHCTEMBI IO3BOHOYHEIX KUBOTHEIX. Pabora

cepaua u e€ perysus.

Beinenenne y opranusmoB. Beigenenue y pacreHuil. BpiieneHue 'y KUBOTHBIX.
CoxkparutenbHble Bakyosun. Opransl BelieneHus. GuibTpanus, cekpenns U 00paTHOE BCachbIBaHUE
KaK MeEXaHU3Mbl pa0OThl OpraHoB BblAeNeHUA. CBs3b TMOJOCTH Tela C KPOBEHOCHOU W

BBIJICIUTEIILHON cucTeMaMH. Breigenenue

Yy IIO3BOHOYHBIX JKHUBOTHBIX H YCJIOBCKA. IToukm.

Crpoenue u pyHkunonupoanue Hedppona. OOpa3oBaHHE MOYH Y YEIOBEKA.
3ammra y opraHu3MoB. 3aliTa y OJHOKJIETOUHBIX Opranu3MoB. Criopsl OakTepuil U LUCTHI
npocTedmux. 3ammra 'y MHOTOKJIETOYHbIX pacteHuil. Kyrukyna. CpencrtBa maccuBHOM U

XUMHUYECKOHN 3alUTEI. DUTOHITNIIEL.

3amuTa y MHOTOKJIETOUYHBIX KUBOTHBIX. [IOKpOBBI U UX NMPOU3BOJHBIE. 3alllUTa OpraHu3Ma
or OonesHeil. MmmyHHass cuctema uyenoBeka. KileTOYHBII M TyMOpalbHBI HMMYHUTET.
Bpoxxnénnplii 1 npuoOpeTéHHbIN cnenupruueckuii UMMYHUTET. Teopus KIOHAIbHO-CEIEKTUBHOTO
ummynurera (I1. Opmaux, ®. M. bepuer, C. Tonerasa). BocnanuTensHble 0TBETH Opranu3MoB. Posb

BpPOKJIEHHOI'O HIMMYHHUTETA B Pa3BUTUU CUCTE
PazgpaxxuMocTte U perymsanus  y
opranu3moB. Takcucel. PasgpaxxuMocts u
3HAYCHHUE.
HepBHas cucrema u peduekTopHas

MHBIX 3200JI€BaHUA.
Opranu3moB. Pa3npaxuMocTb y OJHOKJIETOYHBIX
peryisinua y pacteHuil. PocToBble BemecTBa U UX

perynsauusa y KMBOTHbIX. HepBHas cuctema u eé

OTJeNbl. OBOJIOLMOHHOE YCIOKHEHUE CTPOEHUS HEPBHOW CHCTEMBI Yy JKMBOTHBIX. OTxensl
TOJIOBHOT'O MO3ra IO3BOHOYHBIX JKMBOTHBIX. Peduiekc u peduextopHas ayra. besycioBHbelie u

YCIIOBHBIE PE(IICKCHI.

I'ymopasnbHass perysmsiiuss W SHIOKPUHHAs CHUCTEMa KUBOTHBIX M 4enoBeka. JKemessl

3H,Z[OKpHHHOﬁ CUCTCMbI U HUX TOPMOHBI.

[Jenicteue TOpMOHOB. B3aMMOCBS3b HEPBHOU H

SHIOKPUHHOU cucteM. [ mmoramamo-runoduszapHas cucrema.

JdemMoHcTpanuu
[Toptper: U. I1. ITaBnos.

TaOmuIel M CXEMBIL: «O)IHOK.HGTOLIHLIG BOOOPOCIIN», «MHOIOKJIETOUYHEIE BOOOPOCIIN»,

«bakrepuny, «lIpocreimmey, «Opraisl UBET

KOBBIX paCTeHI/IfI)), «CucreMnl OpraHOB ITO3BOHOYHBIX

JKUBOTHBIX», «BHYTpeHHee cTpoeHue HaceKoMbix», «Tkanu pacteHuit», «KopHeBble CHUCTEMBI»,

«CtpoeHue CTC6J‘I$I>> «Ct ﬁOCHI/IC JINCTOBOM 1)
5 «KpoBeHOCH

0 «HI/IH_}_I&%&)(
CI/ICTSGME» & HQM nolglglmequ'lgm cUCTEN
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pacteHui», «KpoBEHOCHBIE CHCTEMbI MO3BOHOUHBIX KUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue
wiaHapuny, «BHyTpeHHee cTpoeHue M0KIeBOro uepBs», «HepBHas cuctema pwid», «HepBHas
cucrema JArymkn», «HepBHas cucrtema npecmbikaromuxcs», «HepBHas cucrema nruiy, «HepBHas
cucTemMa MieKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcey.

OO0opyIoBaHMe: CBETOBOM MHKPOCKOI, MHKPOIIPENapaThl OJHOKIECTOYHBIX OPTaHU3MOB,
MUKpOIpenaparsl TKaHEW, PaKOBUHBI MOJUIIOCKOB, KOJUJICKIIMM HACEKOMBIX, UIJIOKOXHX, >KUBBIC
IK3EMIUISIPhl KOMHATHBIX PAaCTEHUH, repOapuu pacTeHHW pa3HBIX OTMAEJOB, BIAXXHBIE Iperaparhl
JKUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOUHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
00opyI0BaHKE ISl JEMOHCTPALIMM MTOYBEHHOTO M BO3YIIHOTO MUTAHUSI PACTEHUM, pacllerIeHUs
Kpaxmajna ¥ OelKOB Moj JIeHCTBHEM (EepMEHTOB, 00OpYIOBaHUE IJiA JEMOHCTPAIMH OMBITOB IO
W3MEPEHHUIO JKU3HEHHOW EMKOCTH JIETKMX, MEXaHW3Ma [IbIXaTEJIbHBIX JBH)KCHUH, MOJEIU
TOJIOBHOT'O MO3Tra Pa3IN4HbIX )KUBOTHBIX.

JlabopaTopHas padora «/3ydyeHne TKaHEN paCTEHUI.

JlaGoparopHas padora «3yueHne TKaHel KUBOTHBIX».

JlaGopaTopHas padora «/3ydeHHne OpraHoB IBETKOBOT'O PACTECHUA».

Tema 10. PazMHOkeHHe M pa3BUTHE OPTAaHU3MOB

@opMbl pa3MHOXKEHHS OpPraHU3MOB: Oecroyioe (BKJIKOYas BEreTaTUBHOE) U I0JI0BOe. Bubl
0ecIooro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIIALHNSA, (PparMeHTaIHs, KIOHUPOBAHHE.

IlonoBoe pasmHoxenue. IlonoBele kineTkw, uaum ramersl. Meio3. Craguu Mmeiio3sa.
IloBenenue xpomocom B Meirosze. Kpoccunrosep. buosornueckuil CMbICI Melo03a U ITOJIOBOIO
npouecca. Meno3s ¥ ero MecTo B JKU3HEHHOM LIMKJIE OPTraHU3MOB.

[Ipen3zaponpiieBoe pazsutue. ['amerorenes y »kuBoTHbIX. [losoBbie xene3bl. OOpa3oBaHue
Y Pa3BUTHE NOJIOBBIX KIeTOK. CriepMaToreHes u ooreHes. CTpoeHHE MOJIOBBIX KIETOK.

OmnogoTBOpeHHEe M 3MOPHOHANBbHOE Pa3BUTHE KUBOTHBIX. CIOCOOBI OIIOJIOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [lapreHorenes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOrUs — HayKa O pa3BUTHU
opranusMoB. Mopgozcenes — oona uz 2nagnvix npobrem smopuonozuu. Konyenyus mopgozenos u
mooenu mopgpozenesa. Ctaguu >MOpHUOTeHe3a XUBOTHBIX (Ha mpumepe Jrymku). JpoGnenue.
Tunbsl apoGnenus. [emepmunuposannoe u Hedepmunuposannoe opobnenue. bracmyna, munvl
onacmyn. OcoOeHHOCTH JpOOJEHMS] MIIEKONUTAIOUIUX. 3apOJbIIIEBbIE JIUCTKU (TaCTPYJIALINS).
3akiagka OpraHOB M TKaHEH M3 3apoAbIIIEBBIX JIMCTKOB. B3anMHOe BiMsHUE YacTed
pa3BHBaroIIerocs 3apojsliia (3MOpHOHaIbHAs MHAYKLNA). 3aKja/jKa IUIaHa CTPOEHHUS KUBOTHOTO
KaK pe3ylbpTaT MepapXMYecKUX B3aHMMOAEUCTBUI TreHoB. BiusHue Ha >MOpHOHaNbHOE pa3BUTHE
Ppa3IUYHbBIX (PAKTOPOB OKPYXKAIOUIEH cpeabl.

Poct u pazButue xuBoTHBIX. [TocTamMOpuonanbHblif nepuoa. IpsMoe u Henpsimoe pa3BUTHE.
PazBute ¢ Metamopdo30M y O€CIO3BOHOYHBIX M TIO3BOHOYHBIX >KMBOTHBIX. bHojormueckoe
3HAUEHUE MpPSIMOrO0 M HENPSMOI0 pa3BUTHUSA, UX PACIPOCTpaHEHHE B Ipuponae. Tumel pocrta
KUBOTHBIX. DaKTOPBI PEryJsIUU pOCTa >KMBOTHBIX M 4yenoBeka. CTaauu MOCTIMOpPHOHAILHOTO
pa3BUTHSA y >KMBOTHBIX M 4enoBeka. [lepmonbl oHTOreHesa uenoBeka. CTapeHHE U CMEPTh Kak
OHMOJIOTUYECKHE MTPOLIECCHI.

PazmHoxenue u pazputue pacteHuid. ['amerodut u cnopodur. Meiio3 B )KU3HEHHOM LIUKIIE
pactenuii. O6pa3oBanue crop B mporiecce Mero3a. ['amerorenes y pactenuid. Omao10TBOPEHHUE H
pa3BUTHE DPACTUTENbHBIX OPraHu3MoOB. JIBOWHOE OIUIOJOTBOPEHHE Yy LBETKOBBIX pacTEHUIL.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHHu3MBI PETYJISALUN OHTOT€HE3a Y PACTEHUN U KUBOTHBIX.

JdemMoHcTpanuun

Ioptpersr: C. I'. Haamun, X. [lnemas.

/

O

Taonuiel u (‘XGMBI «BereTaTnsHOE) pa3sMHOKeHHE», «THUIBl OECTONOr0 Pa3MHOXKEHUS,
«Pa3MJ_1f1—‘b%ﬁ Qila bl». «Pa3mMHOKEHUE 3BIUIEHBIY, «Pa3zMHOXKeHUE THAPBY, «Menos3»,
«ng g(%MBI» «Pg‘MeTogé-II{ew «CTpoeHue [SIUIEKIETKH U criepMaTo3ouaa», «OCHOBHbIE CTaAuu

CepTudukaT 08HZ60ZHEID3 9 A FRO0ORE BIRINBEAP2 pa3BUTHE», «Pa3BUTHE MANCKOTO KyKa», «Pa3BuTue capaHumny,
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«Pa3BuTHe IArymIKn», «J{BOHHOE OINJIOJOTBOPEHHE Yy LIBETKOBBIX pacTeHuil», «CTpoeHHe CeMsH
OJHOJOJBHBIX U JABYAOJBHBIX pacTeHUI», « KU3HEHHBIN MK MOPCKOW KamycThl», «KU3HEHHBIN
LUK MXay, « KU3HEHHBIN [IUKII MAOPOTHUKAY, «KM3HEHHBIN LUK COCHBDY.

O6opyaoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIPENapaThl SIMIEKIETOK U CIePMaTO30UI0B,
Mozeib «L{uKIT pa3BUTHS JIATYILIKU Y.

JlabopaTtopHasi paGora «l/I3ydyeHHe CTpPOEHHsS TOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTuyeckasi padora «BpIsiBIE€HHE NPU3HAKOB CXOACTBA 3apOABIIIEH IMO3BOHOYHBIX
YKUBOTHBIX.

JlaGopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOXEHUS BBICHINX PACTEHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

HcTopust craHOBIIEHUS U pa3BUTHUS T'€HETUKU Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa,
T. Moprana. Ponb oteuecTBeHHBIX yu€HBIX B pa3Butuu reHetuku. Pabotel H. K. Konbrosa, H.
W. BaBunosa, A. H. Benozepckoro, I'. JI. Kapneuenko, 0. A. @unumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE T€HETUYECKUE IMOHSATHS U CHUMBOJIBI. |'OMOJOTHYHBIE XPOMOCOMBI, AJJICIbHbIE
TeHbl, aJbTEPHATUBHbIE NPHU3HAKH, JIOMUHAHTHBIA M PELIECCUBHBIM MpPU3HAK, TI'OMO3MUIOTA,
TeTepO3UroTa, 4YHCTas JMHUS, THOPHIBI, TeHOTUl, (eHoturn. OCHOBHBIE METOIbI TCHETHUKU:
TUOPUAOTOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYISIPHO-T€HETUYECKHI.

JdemMoHcTpauuu

Hoptpetsl: I'. Mennens, I'. ne ®puz, T. Mopran, H. K. Komsnos, H. U. BaBuios, A.
H. benozepckuii, I'. /1. Kapneuenko, FO. A. ®unmumuenko, H. B. Tumodees-PecoBckmii.

Tabauiel u cxeMbl: «MeTOobl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnasi padota «/{po3oduia kak 00bEKT Fr€HETUUYECKUX MUCCIEA0OBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuanue. [lepsblii 3akoH MeHens — 3aK0H eTUHO00pa3Hsi THOPUIOB
nepBoro nokosienud. [IpaBuwino nomuHupoBanus. Bropoit 3akoH MeHens — 3aK0H paclieruieHus
npu3HaKoB. [{uTomornueckue 0CHOBBI MOHOTHOPUAHOTO CKpeIirBaHus. [ umore3a 4McTOTHI ramMer.

AHanusupyromee ckpemuBanue. [IpoMexyTouHblil Xapaktep HacienoBaHus. Pacmennenue
IIPU3HAKOB IPU HEMIOJHOM JOMUHUPOBAHHUHU.

JurubpunHoe ckpemuBaHue. Tperudt 3akoH MeHzaenss — 3aKkOH HE3aBUCHUMOTO
HacJieI0BaHMsl TPU3HAKOB. LlUTonornyeckre 0OCHOBBI TUTHOPUHOTO CKPEIIMBAHNUS.

CueruienHoe HacienoBanue npuszHakoB. Paborel T. Moprana. CuerieHHOe HaclieJJoBaHUE
T€HOB, HAapYIICHHUE CLEIUICHNUS MEX1y F'eHaMu. XpOMOCOMHas TEOpHsI HaCJIE€ICTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXaHH3M OIpeAeNeHUs Moyla. AyTOCOMBI M TIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHbIi W TreTeporaMeTHel 1oj. I'eHeTmyeckas CTPYKTypa IOJOBBIX
xpomocoM. HaciienoBanne nNpu3HAKOB, CIEIUIEHHBIX C ITOJIOM.

I'enotun kak wnemoctHas cucrema. llnelorponuss — MHOXKECTBEHHOE IEHCTBHE TEHA.
MHOXKECTBEHHBIN ~aJienu3M. B3anMoAeicTBHE HeEaIeNbHBIX TIe€HOB. KOMIIIEMEHTapHOCTD.
Onucras. [Tomumepus.

I'eHeTM4ecknii KOHTPOJb pPa3BUTHUS PpACTEHHUN, >KMBOTHBIX M YEJIOBEKa, a TaKke
(U3UOTOTHUECKUX MPOLIECCOB, MOBEIECHUS U KOTHUTUBHBIX (YyHKIMHA. ['eHeTHUecKne MeXaHU3MBbI
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUSl «XO3MMH — MApPa3UT» U «XO3IUH — MHKPOOHOM).
['eHeTHuecKkre acmeKThl KOHTPOJS M W3MEHEHMs HacleJCTBEHHONH HH(OpPMAIMU B IMOKOJCHHIX
KJIETOK U OPTaHNU3MOB.

/
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Jlemoncrpanmnu
IlopTpetnl: I'. Meunens, T. MopraH.\
1 bl - /f‘i"el BbIi U BTOpPOM 3akOoHBI MeHnuens», «Tpetuit 3akoH MeHuensa»,
«AH np'fzrlslf)%%nHleéJ %K'ﬂgﬁ A gpl:fgg, «HenonHoe nomuHupoBaHuey», «CUEMIEHHOE HAaCJIeI0BAHUE




NPHU3HAKOB y Apo3oduibhy, «'eHetnka monay, «Kapuorun yenoBekay, «Kapuorun apo3opuiasn»,
«Kapuotun ntunb», « MHOKECTBEHHbBIN aJlIEIU3M», «B3anmMoneiicTBue reHoBY.

OOGopynoBanue: MOJENb S JIEMOHCTPAIMH 3aKOHOB €IMHOOOpa3wsi THOPHIIOB IMEPBOTO
MOKOJICHUSI W PAcCIICIUICHUS TNPU3HAKOB, MOJCNIb JJIs JEMOHCTpAIlMM 3aKOHA HE3aBHUCHMOTO
HACJIEJI0BAHMS MPU3HAKOB, MOJECINb JJIA JEMOHCTpPAllMU CIEIICHHOTO HaclleIOBaHUs MPHU3HAKOB,
CBETOBOH MUKPOCKOII, MUKpompenapar: «Jlpo3zoduiay.

IIpakTnueckas pa6ora «M3ydyeHue pe3yabTaTOB MOHOTHOPHIHOTO CKpPEIIMBAHUS Y
JIPO30(UITBIY.

IMpakTuueckass pa6ora «/3ydyeHue pe3yabTaToOB IUTHOPUIHOTO CKPEIIMBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aumopneiictBue reHotuna M cpensl npu  (GopMHpoBaHUU (PEeHOTHNA. VI3MEHUYMBOCTH
npu3HakoB.  KayecTBeHHbIE M KOJMYECTBEHHbIE  TpU3HAKUM. Buasl  MU3MEHUYMBOCTH:
HCHACJICICTBCHHAS M HACJICICTBCHHAS.

MopaudukarmoHHas W3MEHYUBOCTh. Poiib cpeapl B (popMupoBaHUK MOAMGPUKAIIMOHHON
n3MeHUMBOCTH. Hopma peakiuu npusHaka. BapualmoHHBIA psAa WM BapHalMOHHAs KpuBas
(B. Moranucen). CoiicTBa MO (PUKAIIMOHHON N3MEHUYHNBOCTH.

I'enotunnueckas wu3MeHYNBOCTE. CBOMCTBA TIE€HOTUIIMYCCKOH HM3MEHYUBOCTU. BuHapl
TeHOTUITUYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KoMOuHaTuBHas M3MEHUYMBOCTh. MeHO03 M TOJIOBOWM TPOIECC — OCHOBA KOMOHMHATHBHOM
W3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHUYMBOCTH B CO3/IaHUU T'€HETHYECKOTO pa3HOOOpa3us B
npeaenax OJHOro BUA.

MyTtainmonHass M3MEHUYMBOCTb. BuIbl MyTauuii: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHIYIIMPOBAaHHBIE MYyTalluu. SAepHbIE W UUTOIUIA3MATUYECKUE MYTaIlUH.
Comaruueckne W MOJOBble MyTaluu. [IpuynMHBl BO3HMKHOBEHUS MyTauuil. MyTareHbsl U HX
BIIMSIHUE HA OPTaHW3MbI. 3aKOHOMEPHOCTH MYTAIIMOHHOTO IMpoIlecca. 3aKOH TOMOJIOTHUYECKHUX
psgoB B HacneAacTBeHHOW wu3MmeHuunBocTH (H.U. BaBunos). BresnepHas W3MEHYMBOCTH H
HACJICICTBEHHOCTb.

Onucenemurxa u 3NUSEHOMUKA, PONb INUSEHEMUYECKUX GaKkmopos 6 HaAcie0o8aHuu u
UBMEHYUBOCU (DeHOMUNUYECKUX NPUZHAKOB Y OPSAHUZMOS.

JdemoncTpauuu

Hoptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabauier u  cxembl: «Buasl u3MeHUMBOCTHY», «MoaudukaronHas H3MEHUYUBOCTHY,
«KomOMHaTUBHAsT U3MEHUYHUBOCTHY, «Meho3y, «OmnomoTBopenne», «l'eHeTndeckue 3ab0eBaHUs
yesnoBekay, « Buasl myramuin.

OO0opyoBanue: KUBbIE W TepOapHbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUU, PHUCYHKH
(ororpadun) )KUBOTHBIX C PA3TMUYHBIMUA BUJAMU U3MEHUYUBOCTH.

JlabopaTtopuasi padora «MccinemoBaHue — 3aKOHOMEpPHOCTEH  MOAM(PHUKAIMOHHON
M3MEHUYUBOCTH. [IocTpoeHnE BapralimOHHOTO psAla MU BAPUALMOHHON KPUBOM».

IIpakTuyeckas padora «Myrtanuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 14. I'eHeTHKa Yejl0BeKA
Kapuotun uenoBeka. MexayHapoaHasi HporpaMma HCCIEIOBaHUS TIE€HOMAa YeJOBEKaA.
Metoapl M3y4YeHHUS] TCHETHKH YEJIOBEKA: TCHEATOTHMYECKUH, ONW3HEIOBBINA, ITUTOTCHETHYECKUH,
MONYJISALUOHHO-CTATUCTUYECKUH,  MOJIEKYJIIpHO-TeHeTHUYecKuii. COBpPEMEHHOE  OIpeelieHHe
TE€HOTHIIA: MMOJHOT€HOMHOE CEKBEHUPOBAHHE, TEHOTUIIMPOBAHKUE, B TOM 4Hcie ¢ nomoibto [TIHP-
aHanmza. HacrnencTreHHbple 3a00neBaHNs YesiOBEKa. [ eHHbIE M XpOMOCOMHBIC OOJIE3HH YelIOBEKa.
bone3ny ¢ HACIENCTBEHHOW NPEAPACHOJIOKEHHOCThIO. 3HAUYEHUE MEAUIMHCKON TE€HETHKU B
0 HpezéonE HD) T)EIO&Q&%H TCHETHYECKHX 3a0osieBaHUI denoBeka. MeanKo-TeHEeTHUECKOoe

TPO nE1oAN1UChb
KOHch'II)TI/IpOB!a-}ﬂ/IQ. CRBMSE Rrerkn. Mduane «renermueckoro rpy3a». OTHYECKHE aCIEKThI

CepTudukaT 0ECCBOADHEQED RAEACORE PUIBENFROBAHNS T§HOMA U CTBOJIOBBIX KJIETOK.
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I'enernyeckue (GaxTopbl MOBBINICHHOW UYYBCTBHUTEIHLHOCTH YENOBEKAa K (PU3UYECKOMY U
XUMHYECKOMY 3arps3HEHUIO OKpYyKarolen cpenbl. ['eneTndeckas mpeapacnoiodKEHHOCTh YEIOBEKa
K TIaTOJIOTHSIM.

JdemoHcTpauuu

Tabmuubl u cxembl: «Kapuotun uvenoBeka», «MeToAbl M3y4€HUsS] TEHETHKU YETIOBEKAY,
«["eHeTnyeckue 3a00I€BaHUS YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOMN.

Tema 15. Centekuusi OpraHuzMoB

JloMecTukanus M CeNeKUus. 3apOoXACHHE CeNeKUUM M JoMecTHKauuu. Ydenue H.
U. BaBuiosa o L{eHTpax mpouCXOXACHUS © MHOTO00pa3us KyJIbTYpPHBIX pacTeHui. Ponb cenexiun
B CO3/IJaHUU COPTOB PAaCTEHUU U MOPOJ KUBOTHBIX. COpT, MOpoaa, ITamMM. 3aKOH TOMOJIOTHYECKUX
psAnOB B HaciencTBeHHOM wu3meHuyuBocT H. WM. BaBunoBa, ero 3HadeHue miisd CEIEKIMOHHOMN
paboTHI.

MeTtoapl ceneKIMOHHOM padoThl. MIcKycCTBEHHBIM OTOOp: MAacCOBbIM M MHIMBUIYaIbHBIM.
Oranbl KOMOMHALMOHHOM cenekuuu. VcnblTanue npousBoguTenel mo moromctBy. OTbop 1o
TCHOTHITY C ITOMOIIBIO OIEHKH (P)EHOTHIIa TOTOMCTBA M OTOOp IO T€HOTHUITY C TIOMOIIBIO aHAIH3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJl CeJIeKIMOHHOW paboTel. PaguanvoHHbd U
XUMHUYECKMM MyTareHe3 Kak MCTOYHUK MyTalMi y KyJIbTypHBIX (OpM  OpraHu3MOB.
Hcnonp30BaHne F€HOMHOTO pelakTUpOBaHMs U MeTo/10B pexkomOuHaHTHBIX JIHK mist momyuenus
MCXOJHOr0 MaTepuasa JUisl CEJEKLNH.

[lonyyenne  momuruionynoB. BuyTpuBumoBas  ruOpuamsanusa.  bruszkopoacTBeHHOE
CKpel1BaHue, Wi UHOpuAUHT. HepoacTBeHHOE cKpeluBaHue, uin ayropuauHr. 'erepo3uc u ero
npuunHbl. Mcnons3oBanue rereposuca B cenekuuu. OtnanénHas rudpuausanus. [Ipeononenue
Oecruioaus MEXBUIOBBIX THOPUAOB. JOCTH)KEHUS CENEeKIMM PACTeHUH M KUBOTHBIX. «3enéHas
DPesonoYuUsLy.

CoxpaHeHHE W H3Y4YEHHE T€HETHMUYECKHX PECYPCOB KYJIbTYPHBIX PAaCTEHMM M HX JHUKHX
ponuyer Juisi co3qaHusl HOBBIX COPTOB U TMOPHIOB CENbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yueHue,
coxpameHue u ynpaeieHue 2eHemudecKuUMu pecypcamiu CelbCKOXO3AUCMBEEHHbIX U NPOMBICIOBbIX
JICUBOMHBIX 6 YENAX YIIYUULEHUS CYUWEeCMEYIOWUX U CO30AHUSA HOBbIX NOPOO, TUHUL U KPOCCOB, 8 MOM
yucne ¢ NpPUMeHeHueM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosvbix uoel u
NepcnekmueHbIX MexHOI02UlL.

JdemoncTpauuu

Hoptpersr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II. JIykesiHeHko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabauiel 1 cxembl: «L{eHTpbl MPOUCXOKIEHUS U MHOI000pasus KyJIbTYPHBIX PACTEHUI»,
«3aKOH TOMOJIOTMUECKHMX pSAIOB B HACJIEACTBEHHONM W3MEHUMBOCTH», «METOABI CEeNeKIun»,
«OTtnanénnas rudpuan3anus», «Myrarenes».

JlabopaTopHasi pa6ora «/I3ydyeHue COPTOB KYyJIbTYPHBIX PAaCTEHUN M IOPOJ JOMAIIHHUX
KUBOTHBIX».

JlaGopaTopHas padora «/3ydeHre METO0B CEIIEKIIUN PACTCHUI».

IIpakTnueckas padora «lIpuBuBKa pacTeHUN».

Ikckypeusi «OCHOBHBIE METOJBI U JOCTHMIKEHMSI CEJIEKLMU PACTEHUH M KUBOTHBIX (Ha
CEJIEKIIIOHHYIO CTaHIUIO, IJIEMEHHYI0 (GepMy, COPTOMCHBITATENIbHBII y4acTOK, B TEIUIHYHOE
XO035ICTBO, B JTAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BUOTEXHOJOIUA U CHHTETUYECKAs OHOJIOrHA

/

O

O6T>CKTBI I/ICHOJ'IBS CMbIC B 6I/IOT6KHOJ'IOFI/II/I, — KIJICTOYHBIC W TKAaHCBBIC KYJIBTYPHI,
MI/IKB ‘gl%é %QTFOPHCTHKEI TpaI[I/II_[I/IOHHaH OMOTEXHOJIOTUS: XHCGOHG‘-IGHI/IG,

nonyq%H PI%'B'J'I-'O?/I J%OEBFII O,I[yKTOB BITHOJIeHe. Mukpoobuosgorndeckuii cuHTe3. OOBEKTHI

CepTudukaT ORARGRYGHELEIBIRLEMXOTERACIREDHR [Ipon3BOICTBO OeNika, aMUHOKHUCIIOT M BUTAMUHOB.
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CozaHue  TEXHOJOTMH M HHCTPYMEHTOB  IICJICHAIIPABIEHHOTO  WM3MEHEHMsSI U
KOHCTPYUPOBAHHUS TEHOMOB C LIEJIBIO MTOJIYYEHUSI OPraHU3MOB M X KOMIIOHEHTOB, COJAEPKAILUX HE
BCTpEYAIOLINecs B IPUPOEe OMOCUHTETUYECKUE ITYTH.

Knerounas unxeHepus. MeTonpl KyIbTypbl KJIETOK M TKaHEW PACTEHUM M YKUBOTHBIX.
Kpunobanku. Comaruueckas TuOpuaM3anus W cOMaTH4ecKuid sMmOpuoreHe3. Mcmonbp3zoBaHue
rarjioOuJIOB B CEJIEKUUU pacTeHuil. [lomyuenue MoHOKIOHANbHLIX anmumen. Hcnonvszosanue
MOHOKIOHANbHBIX U NOIUKTOHATbHLIX aHmumen ¢ meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHE.
PekoHCTpyKIIMS SWLIEKIETOK U KJIOHMPOBAHUE KMBOTHBIX. MeTO/ TpaHCIUIAHTALMU AJIep KIIETOK.
Texnonoeuu  0300poGreHUs,  KYIbMUBUPOBAHUSL U  MUKDOKIOHANLHO20 — PA3MHONCEHUS
CeNbCKOXO3AUCEEHHBIX KVIbIYD.

XpOMOCOMHAsl U T€HHasl MH)KEHepus. VICKyCCTBEHHBIN CHHTE3 I'€éHa M KOHCTPYHpPOBaHUE
pekomOuHanTHbIX JIHK. Cozdanue mpanceennvix opeanuszmos. JIOCTHIKEHHS W TIEPCIIEKTHUBBI
XPOMOCOMHOM U T€HHON MH)KEHEPHUU. DKOJIOTUYECKUE U ITUUECKHUE ITPOOJIEMbl T€HHOW HHKEHEPUU.

MenunuHackue OonorexHosoruu. I[locrrenomuas nudposas meaununa. [IIP-auarnoctuka.
MeTaboIOMHBIN aHANHU3, TEHOLEHTPUYECKAN aHAIN3 MPOTEOMAa YEJIOBEKA JUIS OLEHKH COCTOSIHHS
ero 3/10poBbs. Vcrnonp3oBaHue CTBOJOBBIX KIIETOK. TapreTHasi Tepamus paka. 3D-O0uouHxeHepus
U pa3paboTku (pyHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/IaHUS KOMIUIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJOTUH TPEXMEPHOro OMOMPHHTHUHTA W cKapoIauHTa Ui pelieHus
3a71a4 NEPCOHATM3UPOBAHHON MEIULIHBI.

Co3naHue BEKTOpPHBIX BaKIMH C LEJIbI0 OOecredeHuss KOMOMHUPOBAHHOM 3aIllUTBI OT
B0o30ynuteneit OPBU, ycTaHoBieHHE MOJEKYISPHBIX MexaHu3MoOB (yHkimonupoBanus PHK-
COJIeprKalIiX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHMUs YETTOBEKA U JKUBOTHBIX.

JdemMoHcTpauuu

Tabmuiet  uw cxembl:  «lcrmonab30BaHUE ~ MHKPOOPTaHM3MOB B MPOMBIIIJICHHOM
pou3BOJCTBEY, «KileTouHas nnxkeHepus», «I'eHHas HHXKEHEPUs».

JlaGopaTopuas padora «/3yueHre 00beKTOB OMOTEXHOIOTHM.

IMpakTuyeckasi padora «IlonydeHne MOJIOYHOKUCIBIX IIPOTYKTOBY.

IKckypeusi «bHOTeXHOMOTUS — BajkHEHIas MPOU3BOAUTENIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KJIIACC

Tema 1. 3apoxneHue u pa3BuTHE IBOJTIOIUOHHBIX PEACTABJIEHUA B OMOJI0THI

OpomonmonHas teopus Y. Jlapsuna. [Ipeanocbuiku BO3HUKHOBEHUS JapBUHM3Ma. JKU3Hb 1
Hay4Has fedarenpbHocTh Y. /lapBuHa.

JIBIKyIIME CUITBI 9BOJTFOLIMU BUI0B 10 Y. /lapBuHY (BBICOKast HHTEHCUBHOCTh Pa3MHOXKEHUS
OpraHU3MOB, HACJIEJICTBEHHAs M3MEHYMBOCTh, OOphOa 3a CYLIECTBOBAHME, ECTECTBEHHBIM U
UCKYCCTBEHHBII 0TOOD).

Odopmnenne cunrerndeckoi Teopun sBomonuu (CTD). HelitpanbHas Teopusi 3BOJIOLUU.
CoBpeMeHHas 3BOJIONMOHHAs OWONOTUS. 3HAYEHHE SBOJIIOLMOHHOW TEOpUU B (HOPMHPOBAHUU
€CTECTBEHHO-HAyYHOW KapTUHBI MUpA.

JdemMoHcTpanuu

Hoptpetsr: Apuctorens, K. Jlunneir, XK. b.Jlamapk, D. XK. Cent-Unep, XK. Kiosbe,
Y. HapsuHn, C. C. YUerBepukos, U. 1. llImansraysen, Jx. Xongein, . K. benses.

Tabmauier u cxembl: «Cucrema xuBoil npupoas! (o K. Jlunnero)», «JlectHuma »uBbIX
cymiectB (o Jlamapky)», «Mexanusm (popMupoBaHUs MPUCIIOCOOIECHUNH Yy PACTEHUH M KUBOTHBIX
(mo Jlamapky)», «Kapta-cxema mapuipyra nyremectBusi Y. lapsuna», «Haxonku Y. [lapBunan,
«Dopmel 00pbORI 3a cymiecTBoBaHME», «Ilopoasl romybeii», «MHOroodpasue KyIbTypHBIX (HopM

/
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KaHYCTBD ((HO ﬁéa/laILHI/IX KHUBOTHBIX», «Cxema O6p330BaHI/I5[ HOBBIX BHUJOB (I'IO
[[ICHUA ABUPKYIIUX CHJI 3BOJIIOIIUUD, «OCHOBHBIC TIOJOKCHHUS

ol : ‘31%9“ o T

CI/IHTeTI/I‘IeCK JIFOIU D).




Tema 2. Mukpo3sBoaonus u eé pe3yabTaThl

[Tomynsimust kak »1neMeHTapHas eauHuia 3Boiouud. COBpEeMEHHbIE METOJbl OLEHKU
TeHETUYECKOT0 Pa3HOOOpa3us M CTPYKTYpPhI MOMyJsAuid. M3MeHenne reHoQoHaa TOMYyJISIUA KaK
9JIEeMEHTApHOE HSBOJIOLMOHHOE SBJICHHME. 3aKoH TreHeThueckoro paBHoBecus Jx. Xapaw,
B. BaiinGepra.

DOnemeHTapHble (aAKTOpbl (IBMXKYIIME CHJbI) SBOMIONUH. MyTallMOHHBIA MpoIliecc.
KomOunaTuBHast n3MEHUMBOCTD. [[peli) reHoB — ciryyaiiHble HEHapaBIeHHbIE U3MEHEHUS YacTOT
ajutenielt B momymsanuax. D¢GGeKT ocHoBaTens. Igpgexm Oymoiiounoco eopaviuwika. CHudceHue
2eHemu4ecKoe0 pasHoobpasus. npudunsl u cieocmeus. Ilpossnenue s¢pgpexma opeiigpa 2enos 6
bonvuux u  manvix nonyiayusx. Murpanuu. M3omsuus nmomynsuuid:  reorpaduueckas
(mpocTpaHCTBeHHAsI), OMOIOTHYecKast (PEPOTIYKTUBHAS).

EctectBennbiii or00op — HampaBisoomuid (akrop sBomouuu. DopMbl  €CTECTBEHHOTO
oTOOpa: JABIWXKYUIMHA, CTAOWIM3HPYIOUINH, paspbiBatomuid (Au3pynTuBHEIA). IlomoBoit oTbop.
Bo03HUKHOBEHHE U 3BOJIOIMS COLUATHHOTO MOBEACHUS KUBOTHBIX.

[TprucrocoOIeHHOCTh OPraHU3MOB KaK pe3yJbTaT MHUKPOIBOJIONUH. BO3HUKHOBEHHE
MpUCTIOCOOIeHH Yy opraHu3MoB. ApoMopdo3bl u uanoagantanuu. [Ipumepsl npucnocoOneHud y
opranu3MoB:  Mopdosorudeckue,  (uznonornyeckue, - OMOXMMHUYECKHE,  IOBEIACHYECKHE.
OTHOCUTEIBHOCTH PUCTIOCOOIIEHHOCTH OPTaHU3MOB.

Bun, ero xputepun M cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTaT MHUKPOIBOJIOLMH.
Wzomsimust —  kimroueBodt  aktop BumooOpazoBanus. Ilyth u  cmocoObl  BHI00Opa3OBaHUSA:
alonaTpuieckoe  (reorpaduyeckoe),  CHMIIATpUYECKOE  (IKOJOTHYECKOE), «MTHOBEHHOE)
(monummonau3anus, Ttudpuanzanus). JIuTenbHOCTh SBONIOIMOHHBIX POIECCOB.

MexaHu3mbl OPMHUPOBAHUS OHOIOTUIECKOTO pa3HO0Opa3usl.

Ponp oBomtonmoHHON OuWONOrMM B pa3pabOTKE HAyYHBIX METOJOB COXPAaHEHUS
O6ropa3zHooOpazus. MHKPOIBOMIOLMS M KOABOJIOLHMSA Mapa3uTOB U HX Xo035ieB. MeXaHHu3Mbl
dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI ¢ HEM.

JdemMoHcTpauuu

Ioprpersl: C. C. YeTBepuxos, O. Maiip.

Tabauiel 1 cxeMbl: «MyTallMOHHAs U3MEHUYUBOCThY, «[lomymsiOHHas CTPYKTypa BUIa,
«Cxema mposiBieHUss 3akoHa  Xapau—BaitHOepra»,  «/[Bmkymmue  CHIBI  9BOJIIOLUNY,
«OQKoyloruyecKas M30JSIIMsS MONyJsuil ceBaHckoi (dopenu», «['eorpaduueckas H3OIALMUSL
JUCTBEHHUIIBI CUOMPCKOW M JIMCTBEHHUIBI JaypcKoil», «llomyssiiiMOHHBIE BOJHBI YHCICHHOCTH
XUITHUKOB W JKepTB», «Cxema EeHUCTBHS €CTECTBEHHOTO oTOopay, «Dopmbl OOpeOBI 3a
CYILLIECTBOBAHHEY, «MHnycTpuanbHbIi MEJIAHU3M, «OKuBbie HCKOIIaEMBIE»,
«IlokpoBUTENbCTBEHHAs! OKpacka KUBOTHbIX», «lIpenympexnaromas okpacka >KUBOTHBIX»,
«Puznonoruueckue agantanuny, «lIpucrnocoOGNIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIBHOCTHY,
«Kpurepun Buma», «Bunsl-nBoitHukm», «CTpykTypa Buga B npupone», «CrocoObl
BupooOpa3oBanusi»,  «leorpapuueckoe  BUHOOOpazoBaHHe  TPEX  BHUJOB  JIAHBIIIEH,
«JKosornyeckoe BHUJ000pa3oBaHHe BUIOB cuUHUL, «[lonummounasl pacrenuit», «KamycTHo-
peleuHblii THOPUI.

O6opynoBanue: repOapuy pacTeHUM, KOJIJIEKIMHM HACEKOMBIX, dydesa NTHUIl U 3Bepeil ¢
OpUMEpaMu Pa3IMYHBIX IMPHCIIOCOONEHHM, dYydyena NTHIl W 3Beped pas3HbIX BUAOB, repOapuu
pacTeHui OJIM3KUX BUJIOB, 00PA30BABIIMXCS PA3IMYHBIMHU CIIOCOOAMHU.

JlaGopaTopHasi padora «BpIsiBIeHHE H3MEHYMBOCTH y 0COOEH OJTHOT'O BUAAY.

JlabopaTopuasi padora «lIpucnocobiieHnus OpraHM3MOB W HX OTHOCHUTEIbHAs
[EIeCO00Pa3HOCTHY.

JladopaTopnasi pabora «CpaBHEeHUE BUI0B [0 MOP(POJIOTHIECKOMY KPUTEPHIO».

/

CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

-

Tema 3. MakpoaBoJiouus u eé peSS’\.IbTaTbI
0 %é EEI%M%%?%BBOHIOHHH. ITaneoHTONIOrNMYECKHE MCTOAbI U3YUCHUS 3BOJIFOIUH.

Hepg%EILII({IIFE’: PMBI 1 8&90"96Hemqecxne PAABI OPraHKU3MOB.




buoreorpadudeckue MmeToas! n3ydeHus sBoitoru. CpaBHeHHe (II0phl U (hayHbI MAaTEPUKOB
U 0cTpoBOB. buoreorpadguueckue obaacti 3eminn. BUnbl-5HIEMUKN U PETUKTHI.

OMOpPHONIOTHYECKHE W CPABHUTEIBHO-MOP(POIOTUYECKUE METOJBI HM3yYEHHUS HBOIIOIIHH.
['eHeTnyeckue MEXaHU3Mbl SBOJIOIMM OHTOTEHE3a M TMOSBICHHUS 3BOJIOIMOHHBIX HOBILIECTB.
['oMonornyHbpie M aHaJIOTUYHBIE OpraHbl. PynuMeHTapHble OpraHbl W aTaBU3Mbl. MOJIEKYJISPHO-
reHeTU4YecKre, OMOXUMUYECKUE U MAaTEMaTHUYECKUE METO/Ibl U3YUEHHSI SBOMIONHU. ['oMOIOrnyHbIe
redbl. COBpEeMEHHBIE METO/IBI ITOCTPOSHUS (PMUIIOTCHETUIECKUX JICPECBHEB.

XPOMOCOMHBIE MYTAI[MH U SBOJIIOIHS TEHOMOB.

OO0mmue 3aKOHOMEPHOCTH (IIpaBuIIa) ABONONHH. [Ipunyun cmenst ¢yukyuti. HeodpatumMocThb
SBOJIIONMH. AJJanTUBHAs paauanus. HepaBHOMEpPHOCTh TEMIIOB HBOJIOLIHH.

JdemMoHcTpanuu

[optpeTtsl: K. M. bap, A. O. KoBaneckuii, @. Mroiep, J. ['ekkensb.

Tabnuubl U cxembl: «OUITOTEHETUUECKUN sl JIOMIAINY», «APXEONTEPUKCY», «3BEpo3yObie
amepb», «Crerouedansiy, «Punuodurs», «CeMeHHbIE ManopoTHUKWY, «buoreorpaduueckue
30HbI 3emun», «Jlpeiid koHTHHEHTOBY», «PenmukThl», «HadampHble CcTaguu SMOPHOHAIBHOTO
pa3BUTHS TO3BOHOYHBIX KHUBOTHBIX», «I OMOJOTHYHbBIE U aHAIOTUYHBIE OPTraHbl», «PyaMMEHTHI»,
«ATaBU3MBIY, «XPOMOCOMHBIE HAOOpPHI dYeEJIOBEKAa M IIUMIIaH3e», «[JaBHbIC HaNpaBlIeHUS
ABONIOIHNY, «O0I1IHe 3aKOHOMEPHOCTH SBOIOIHI.

OO6opynoBaHme: KOJUICKIIUH, TepOapuu, MYJSHKH HCKOMAEMBIX OCTATKOB OPTraHU3MOB,
MYJISKH TOMOJIOTHYHBIX, QHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJIJICKIIUU
HACEKOMBIX.

Tema 4. IIponcxoxneHue U pa3BUTHE JKM3HH HA 3emJie

Hayunble rumore3bl NpPOMCXOXAEHUS KHU3HM Ha 3emie. AOHOreHe3 W MNaHCIEePMHUS.
JloHayuHble TpPENCTABIECHUS O 3apOKICHUM >KU3HHM (KpeaunoHu3M). ['umore3a MOCTOSIHHOTO
camo3apoKJieHus1 KU3HU U €€ omnposepxeHue onbitamu @. Penu, JI. Cnamnannanm, JI. ITacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHbBIE 3Tanbl HeOpraHu4eckoi sBoironuu. [lmanerapHas (reosiorundeckas) 3BOJIIOLUS.
XuMuyeckasi 3BoJtOIUsA. AOHOTEHHBIN CHUHTE3 OPraHMYECKUX BEIECTB U3 HeopraHmdeckux. OnpIT
C. Musutepa u I'. FOpu. O6pa3oBanue mnoiauMepoB u3 MoHoMepoB. KoanepBaTHas rumotesa A.
. Onapuna, runore3a nepsuyHoro 0ynbona Jlx. XonaeitHa, renerndeckas runoresa ['. Ménnepa.
Pu6ozumer (T.Yekx) u rumnoreza «mupa PHK» V. Tunbepra. dopmupoBanue memOpaH u
BO3HMKHOBEHHE ITPOTOKJIETKH.

HUctopus 3emnn u meroasl €€ wu3ydeHus. VckomaeMmble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ Mmeroabl. OTHocuTenbHass U aOCOJIOTHAas  T€OXPOHOJIOTHS.
['eoxpoHOIOrMUecKas mKasa: 30Hbl, Ipbl, IEPUOBI, JTOXH.

HavaneHble sTanbel opranndeckoi 3BoionnH. [losiBIEHHME W 3BOJIIOIMUSA NEPBBIX KIETOK.
Opomonuss  MetabonuszMa. Bo3HuKHOBeHHE TepBBIX dKocucTeM. COBpeMEHHbIE MUKPOOHBIE
OMOIIEHKHU KaK aHaAJIOT NMepBbIX Ha 3emiie coobmiectB. Ctpomaronutsl. [IpokaproThl U 9yKapHOTHI.

[Ipoucxoxaenune >ykapuoT (cuMOMOTeHe3). DBOIIOIMOHHOE MPOUCXOXKIIEHHE BHUPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OpraHU3MOB.  BO3HUKHOBEHHME  OCHOBHBIX TPy
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHOBHBIE 3Tallbl BOIOIUY BhICHINX pacTeHuid. OCHOBHbBIE apoMOp(o3bl pacTeHuil. Beixon
pacteHnii Ha cymy. llosiBleHHe CHOpPOBBIX pacTeHHUH M 3aBO€BaHME MMM cyld. CeMeHHbIE
pactenus. [IponcxoxneHne NBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tambl HBOJIOIMHM KUBOTHOIO Mupa. OCHOBHBIE apoMOpP(O3bl >KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuif B3pbIB — MOSBIEHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBbIe
JKUBOTHBIC. JKW3HE B BOJC. DBOMIONMA 1MO3BOHOYHBIX. [IponcxoxaeHue ampuOUii ¥ PenTUIIHA.
[Tpoucxox, eHHe MJ'IeI(Ol'II/ITaIOHlI/IX u nTﬁru. [Tpunnun xmrodyeBoro apomopdosa. OcBoeHue

0 6ecn0£8’£ & KA, vu xuBoTHBME CyIIH.
Ea3BFI)/1%!fleH>(I?H HH gcjl-lgleMne 10 ApaM Y MepUuojaM: apxeu, MpoTepo30H, Naaeo30M, Me3030H,
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XapaKTEpHBIX OPraHM3MOB. YTJieoOpa3oBaHME: €r0 YCJIOBHUS M BIMSHHE Ha Ta30BBIH COCTaB
aTMocQepBhl.

MaccoBble BBIMUPAHHSI — 3KOJOTMYECKME KpU3MChl mpouuioro. IlpuunHbl M cienctBus
MaccoBbIX BbIMUpaHHi. COBpEMEHHBIH HKOJIOTUYECKUN KpHU3UC, ero ocoOeHHocTu. [IpoGiema
coxpaHeHHs OMopa3Hoo0pa3us Ha 3emiie.

CoBpemeHHas cucTeMa OpraHudeckoro mupa. lIpuHIUINBI KiacCHU(pUKAUU OPraHU3MOB.
OCHOBHBIE CHCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpaumuu

Hoptpersr: ®. Pequ, JI. Cnamnanuanu, JI. [lacrep, . U. Meunukos, A. W. Onapumn,
k. Xonaeitn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabnuubl u cxembl: «Cxema omnbita @. Pegu», «Cxema onwita JI. [lactepa mo u3ydeHuro
caMo3apokJIeHus: Ku3HW», «Cxema omnbita C. Muwmuiepa, I'. FOpu», «3OTanbl HeOpraHUYECKOu
sBosoLIMNY, «l'eoxpoHosoruyeckas mkana», «HauanbHble 3Tambl OpPraHUYECKON 3SBOJIOLUN,
«Cxema 00pa3zoBaHusl HyKapuoT MyTEM cuMOUOreHe3a», «CucreMa *)UBOM mpuposl», «CTpoeHue
BUpyca», «Apomop¢o3bl  pacteHuit», «PuHnoputh», «OAHOKIETOYHBIE  BOAOPOCIHY,
«MHOrOKJIETOYHbIE BOJOPOCINY, «Mxu», «llanoporHukm», «I'ooceMeHHble pacTeHus», «Opraasl
[[BETKOBBIX pacTeHui», «CxeMa pa3BUTHS JKUBOTHOIO MHPa», «ApoMOp(}O3bl KUBOTHBIXY,
«[Ipocreiimmey, «Kumeunononoctueiey, «llnockue uepBu», «YUnenucronoruey», «PriObI»,
«3emHoBoaHBIEY, «lIpecMbikaromuecs», «lItumey, «Mnekonurawomue», «Pa3Butue Xu3HH B
apxenckoul spey», «Pa3BUTHE KU3HU B MPOTEPO30MCKOMN 3pey, «Pa3BUTHE KU3HU B MaJCO30MCKON
ape», «Pa3sBUTHE XKU3HM B ME3030MCKON dpey», «Pa3BuThe JKH3HM B KaMHO30MCKOM 3pey,
«CoBpeMeHHasl CUCTEMa OPraHUYECKOr0 MUPay.

ObopynoBanue: repOapuu  pacTEeHUN pPa3TUYHBIX OT/AEJOB, KOJUICKIIMA HACEKOMBIX,
BJIQXKHBIE IIpenaparbl >KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIMU HIJIOKOXKHUX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, 4Yydesla MNTHUIl W 3BEpei, KOJJIEKIMH OKaMEHEJOCTeH, IOJIE3HBIX
MCKOIIAEMBbIX, MYJISIKH OPraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHas JjgaGopatopHas padora «MoaenupoBanue onbeiToB Mwuuiepa—tOpu 1o
U3y4EHHIO a0MOT€HHOT0 CHHTE3a OPraHUYECKUX COeIMHEHUI B TIEPBUYHOM aTMOchepe.

JlabopaTtopnasi pab6ora «l3ydeHue u oONMCaHHWE MCKONAEMBIX OCTATKOB JPEBHUX
OpPTaHU3MOBY.

IIpakTuyeckas padora «/3ydeHne ocoOEHHOCTEHN CTPOEHUS PACTEHUN PAa3HBIX OTAEIOB.

IpakTnyeckas padora «3yyeHne ocoOEHHOCTEH CTPOEHUS O3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Paszpnensl u 3agaun anTponosiornv. MeToasl aHTPONOJIOTHH.

CraHOBJIEHHE TPEACTABICHUN O IPOUCXOXKIECHUM 4YelIOBEKa. Peluruos3Hble BO33PEHHS.
CoBpeMEHHBIE HAYYHBIE TEOPHH.

CxoncTtBo  4enoBeka C  JKMBOTHBIMHU. (CHCTEMaTHYECKOE IOJIOKEHHE  YENIOBEKA.
CBuzerenbcTBa  CXOJICTBA  4Ye€JIOBEKa C  JKUBOTHBIMU:  CPAaBHHUTEIbHO-MOP(OIOTHUYECKHE,
sMOpHoNornyeckue, (QU3N0IOro-OMOXUMHUYECKHe, ToBeJeHYeckre. OTauuus dYeroBeka OT
KUBOTHBIX. [IpAMOXOXkJEHNE M KOMIUIEKC CBSI3aHHBIX C HUM HIpPHU3HAaKoB. Pa3BuTHE TOJIOBHOTO
MO3ra ¥ BTOPOM CUTHAJIbBHOW CUCTEMBI.

JiBmxymue cuibl ((hakTopbl) aHTpOIOreHe3a: ouonoruyeckue, conuanbabie. COOTHOIIEHNE
OMOJIOTMYECKHUX M COLIMANBHBIX (PaKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE CTaauu aHTpororeHe3a. PanHue yenoBexkooOpa3Hble 00€3bsiHbI (IPOKOHCYIIBI) U
paHHUE TMOHTUABI — OOIIMEe MPENKH YeIOBEKOOOPA3HBIX 00€3bsiH M JIoJeH. ABCTPAIONUTEKU —
JIBYHOTHE TIpeIKkH JiroAeil. YenoBeKk yMelnblid, MepBble W3TOTOBICHUS Opyaud Tpyna. Yenosek
OPAMOXOMAIIMKA 1 TIepBBIM BBIXOA Jiozied 3a mpexnensl Adpuku. Yenoek reipensOeprckuii —
o0mui répeiox HeaH e Tam,cxoro 4eTOBEKA M UeNOBeKa pasyMHOro. UeloBeK HeaHIepTalbCKHil

0 KakK B I_éﬂ) nMara. YenpBek pa3zyMHBI COBPEMEHHOIO THIIA, JACHUCOBCKHU
quOBeK KB OO oA GRS, npenenayu Adpuxu. [laneoreHeTnka u najgeoreHOMMKa.

CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

\- /




DOBOJIIOLIUS COBPEMEHHOT'O uelloBeKa. EcCTecTBEHHBI OTOOp B MOMYJSAIMAX YeEIOBEKa.
Myranuonsslii mpouecc U nonumopdusm. [lomynsunoHHble BOJMHBL, Apelid TeHOB, MUTpanus u
«a¢ ekt ocHOBATENS» B MOMYIALUAX COBPEMEHHOTO YEIOBEKa.

UYenoseueckue pacbl. [lonstue o pace. bonbiime pacel: eBporeouaHas (eBpasuiickas),
aBCTpaIo-HErpouIHas (PKBaTOpUaIbHas), MOHTOJIOMIHAA (a3MaTCKO-aMepUKaHCcKas). Bpems u mytu
paccerneHusl 4einoBeka Mo IiaHere. ENMHCTBO yenoBeueckux pac. HaydyHas HecocTOSATENbHOCTH
pacusma. IlpucnocoOneHHOCTh YeloBEeKa K pa3HbIM YCJOBUSM OKpYKaromlel cpensl. Bausaue
reorpaduueckoii cpeanbl u apeiida reHoB Ha MOP(OIOTHIO U PUINOJIOTHIO YEIOBEKA.

MeXIUCIUTUIMHAPHBIE METOABl B (U3MYeCKOW  (OMOJIOTMYECKOW) aHTPOIIOIOTHH.
OBOJIIOIIMOHHAS aHTPOIIOJIOTUS U NAJEOAHTPOIOJIOTHS YEJIOBEUECKHUX MOMyJIsiuil. bruoconuanpHble
UCCIICIOBAaHMS TIPUPOJIBI YenoBeka. VccieoBanue K03BOMOUUN OUOIOTHYECKOTO U COIIMATBHOTO B
YEJIOBEKeE.

JdemMoHcTpanuu

Hoptpetsl: Y. Hdapsun, JI. Jluku, A. A. Porunckuii, M. M. I'epacumos.

Tabmuubl  u  cxembl: «MeTtonbl  aHTpomojorum», <« 'OJIOBHOW MO3T  YE€JIOBEKay,
«YenoBexkooOpa3Hbie 00e3bsiHBI», «CKeJIeT dYeloBeKa U CKeleT IIUMIIaH3e», «PynIuMeHThl u
aTaBU3Mbl», «JIBHKYIIME CHJIBl aHTPOINOIE€HE3a», «OBOJIOLMOHHOE JPEBO  YEJIOBEKay,
«ABcTpanonurek», «YemoBek ymenblit», «HemoBek MpAMOXOIAUU», «JIeHUCOBCKUI YEIOBEK»
«Heannepranbip», «KpoManboHLb, «IIpenku yenoBekay, «ITambl SBONIOLUHN YelloBeKay, «Pacbl
YEJI0BEKay.

O6opynoBaHue: MyJSKU OKaMEHENOCTEeH, MpeIMEeTOB MaTepualbHOW KyJIbTyphl IPEIKOB
4yenoBeka, penpoaykiuu (dororpadun) KapTHH ¢ MUPOJOTUIECKUMH U OUONEHCKIUMU CIOXKETaMU
NPOMCXOXKACHUST 4YeJoBeKa, ¢ororpaduu HAXOMOK HCKOMAEMBIX OCTATKOB YEJOBEKa, CKEJeT
YelloBEeKa, MOJENb 4Yeperna 4YelloBeKa M ueperna MIMMIAaH3€, MOJENb KUCTH YelIOBEKa M KHCTH
HIMMIIaH3€, MOJIENH TOPCa MPEJKOB YEIOBEKa.

JlaGopaTtopuass pa6ora «l/3yueHue o0COOEHHOCTEHl CTpOEHHUS CKeJleTa 4YeJoBeKa,
CBSI3aHHBIX C MIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3ydyeHne 3K0JOTNYECKUX aJalTALUNA YETOBEKA».

Tema 6. JkoJi0rust — HayKa 0 B3aHMOOTHOIICHUSIX OPTAaHU3MOB M HAJOPraHU3MEHHBIX
CHCTEM C OKpY Kawouei cpenoi

3apoxaeHue M pa3BuTHEe HKojsoruu B Tpynax A.['ymb6ompara, K. @.Pymse, H.
A. CeseproBa, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Pazmenst u 3amaum sxonoruu. CBsizb
DKOJIOTHH C IPYTUMU HayKaMH.

Metoapl skonoruu. IloneBbie HaOmIOAEHUS. DKCIEPUMEHTBHI B DKOJIOTUU: MPHUPOJHBIE U
nabopaTtopHble. MoJenupoBaHie B 3KOJIOTMU. MOHMTOPUHI OKpY’KAlOUIeW Cpebl: JOKaJIbHBbIH,
PETHOHAIILHBIN U TJI00ATLHBIN.

3HaueHUe SKOJOTMYECKUX 3HAHMW U1 4YeNIOBEKAa. OKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBsi3eM uyenoBedecTBa € MNpUpoaoil. POpMHPOBAHHME SKOJOTHYECKOW KYIbTYpHl H
HKOJIOTMUECKOM TPaMOTHOCTH HACEJICHUS.

JdemMoHcTpanuun

Hoptpeter: A. I'ymbonear, K. @. Pynee, H. A. CeBepuon, 3. l'ekkenn, A.Tencnu, B.
H. Cykaués.

Tabnuuer 1 cxembl: «Pa3fensl 3KoJI0rum», «MeTonabl 3KoJorum», «CxemMa MOHUTOPHUHIA
OKpYKaIOIIEeH Cpeb».

JlaGopaTopHas padora «/3ydeHre METOL0B YKOJIOTHYECKUX UCCIIETOBAHUI.

Tema 7. Opranu3mpl U cpeaa oOUTAHUS

/

O

KOJIOTHUECKHE aKTOpel W 33dKOHOMEpPHOCTHM uX jneWctBusa.  Kiaccudukarus

sxonora I MEHT fA abuotuyeckue,  OuWoTHYECKHe,  aHTpornoreHHeie.  OOmme

SaKO%ng\E/Ire(pTI?O%THI/II-IQZ[eI)IIE”c[) I daktopoB. IlpaBuno muammyma (K. Inpenrens,

Ceptuoukat 0KA28D761pEC IISIGEBOFFENC IBBPFOUOHTHBIC| M CTEHOOMOHTHBIE OPTaHU3MBI.
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Aobunornueckue (akropel. CBeT Kak 3Konoruyeckuit ¢akrop. JlelicTBue pasHbIX y4acTKOB
COJIHEYHOI'O CIIEKTpa Ha OPraHu3Mbl. OKOJOTMYECKHE TPYIIbl PACTEHHH M KUBOTHBIX I10
OTHOILLIEHHUIO K cBeTy. CurHaibHas pojib cBeta. Doronepuoausm.

Temneparypa kak skojoruueckuil ¢akrop. JleficTBue TeMmepaTypbl Ha OpraHHU3MBbI.
[ToMKuIOTEPMHBIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocte kak skonorumdeckuil akrop. I[IpucnocobneHus pacTeHud K HOJLAEP KaHUIO
BosHOTO Oananca. Knaccudukanus pacteHuii mo OTHOIIEHUIO K Boje. [IpucmocobieHus ;kuBOTHBIX
K U3MEHEHHIO BOJHOTO PEKUMA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, IOYBEHHAs, TIIyOWHHAs
HNOJNOYBEHHAs, BHYTpUOpPraHu3MeHHas. @DU3MKO-XMMHUYECKHE OCOOEHHOCTH cpel OOUTaHus
opranu3MoB. [Iprucrnocobaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonornueckue putmel. BHemnue u BHyTpeHHHE pUTMBL. CyTOYHBIE M TOAMYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH JKU3HMU.

XKuznennsie Gopmbl opranusmoB. Ilonstue o xu3HeHHOW (opme. XKuzHeHHbIE (OPMBI
pacTeHMii: JepeBbsl, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHUE TpaBbl, OJHOJETHHE TPaBBI.
KuzneHnsle (hOPMBI )KUBOTHBIX: THIPOOHOHTHI, T€OOMOHTHI, a3pOOHOHTBI. OCOOEHHOCTH CTPOCHHUS
1 00pa3a KU3HH.

buornueckue  ¢aktopsl. Buasl  OMOTHYECKMX — B3aMMOJAEHCTBHI:  KOHKYpEeHLHS,
XUIIHUYECTBO, cuMOno3 u ero ¢opmsbl. [lapazutusm, koomepaiusi, MyTyaiau3M, KOMMEHCAIU3M
(KBapTHUPaAHTCTBO, HaxJIEOHNYECTBO). HeTpoduueckue B3aumMoaelicTBUs (Tonnueckue, popudeckue,
¢dabpuyeckue). 3HaueHUE OMOTUYECKUX B3aUMOJICHCTBUM Ui CYILIECTBOBAHUSI OPIraHU3MOB B CpeJie
oOutanus. [IpuHINI KOHKYPEHTHOI'O UCKJIIOUEHHUS.

JdemMoHcTpauuu

Tabnuuel 1 cxeMmbl: «Jkojoruyeckue (akTopbl», «CBETOBOM CHEKTpP», «IKOJIOrMUYECKHE
IPYNIbl KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TeIIOKpOBHBIE )KMBOTHBIEY, «XOJIOJHOKPOBHBIE
KHUBOTHBIE», «DU3HONOTHYECKHE aJanTalud KXUBOTHBIX», «Cpeapl OOUTaHUS OpPraHU3MOBY,
«buonoruueckue putMbD, «OKu3HeHHble (OpMBI pacTeHHiD», «Ku3HEHHbIE (OPMBI KUBOTHBIXY,
«9KOCHCTEMa IIMPOKOJIMCTBEHHOTO Jieca», «IJKOCHCTEMa XBOWHOTo seca», «llemum nurtanus»,
«XuiHuvectBoy, «Ilapasutusmy», «Konkypenuus», «Cumonosy», «KommeHcanuzmy».

Ob6opynioBaHue: repOapuu pacTeHUH M JKUBOTHBIX, HPUCHOCOOJNEHHBIX K BIUSHHIO
pa3IUYHBIX ~ JKOJOTHYECKUX  (HaKTOpOB, TepOapuu  CBETOMIOOWMBBIX, TEHEMIOOUBBIX U
TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacTteHust, repO0apuu ¥ KOJJIEKIUU TEIUIONIOOUBBIX, 3UMOCTOMKUX, MOPO30yCTOMUNBBIX PacTEHHH,
yyyerga NOTHUIL M 3Beped, repOapuu pacTeHHi, OTHOCSAIIMXCS K Trurpoduram, Kcepoduram,
Me30(puTaM, KOMHATHBIE PACTEHUS JAHHBIX IPYMI, KOJUIEKIUH >KMBOTHBIX, OOUTAIONINX B Pa3HbIX
cpedax, repOapud M KOJUIEKIMH PAacTeHUH M JKMBOTHBIX, OOJaJaloUMX  4YepTaMu
MPUCTIOCOOTIEHHOCTH K CE30HHBIM M3MEHEHHUSAM YCIOBUM JKU3HH, TepOapuy U KOJUIEKIIMHU pacTeHUI
U JKMBOTHBIX Pa3IMYHbIX KU3HEHHBIX (HOPM, KOJUIEKLIUU )KMBOTHBIX, YUACTBYIOIIHUX B PAa3IUYHBIX
OMOTHYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopHasi padora «BpIsiBIeHHE TPUCTIOCOOICHUI OPraHU3MOB K BIUSTHUIO CBETa.

JlabopaTopuasi pa6ora «BpIsBI€HHE TPUCIIOCOOJIIEHUH OPraHW3MOB K  BIIHMSHHIO
TEMIIEPATYPBI».

JlabopaTopHnasi padora «AHAaTOMHYECKHE OCOOCHHOCTH pPACTEHHH M3 pa3HbIX MECT
OOUTaHUY.

Tema 8. Jko/10rusi BUAOB M NOMYJIANMI
DKOJIOTUYECKHE XapaKTePUCTUKHA TOMysiud. [lomyssimus kak OWoyorndeckas cucTeMa.
Ponb _HeonHoponHOCTH cpeibl, (u3nueckux OapbepoB M 0COOEHHOCTEH OHONIOrMH BHIIOB B

/
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bopmu OBaHI/II/I H_Eoc %paHCTBeHHOI/I CTPYKTYpbI nomnyisuuil. OCHOBHBIE MOKa3aTeau MOMYJSLUU:
quCIIe QRO ﬂn&% THasl U N0JIQBasi CTPYKTypa, pO’KIAEMOCTh, IPUPOCT, TEMI POCTA,
CMCI?TH%CTB MI/IF I_[I/IH




DKoJyioruueckasi CTpykTypa nomyisiiuu. OIlleHKa YHMCIEHHOCTH mnomyisiiuu. [{uHamuka
NONyJSIUUU U €€ peryisiinus. buoTnyeckuil nmoTeHuyan nonyisuud. MoaeaupoBaHue AMHAMUKU
nonymsiuuu. KpuBble pocta uMclieHHOCTH nonyisiuud. KpuBble BbDKHBaHUs. Perynsanus
YUCIIGHHOCTH TMOMYJSUUA: poiib (AKTOPOB, 3aBUCSAIIMX U HE 3aBUCSIIMX OT IJIOTHOCTH.
OKojorudeckue crpareruu Buaos (r- u K-crparerun).

[lonsiTne 00 »sKomornyeckoil Hume BuAa. MecrooOutanue. MHoromepHasi MOJEINb
skosornyeckord Humm k.M. XarunHcona. Pasmepsl 3konorndeckod HuiiM. lloTeHunanbHas u
peann30BaHHAas HUILN.

Bun kak cucrema nomyisuuil. Apeanbl BUAOB. Buabl M MX JKU3HEHHBIE CTpPaTErHH.
DKOJIOTMYECKUE YKBUBAJICHTBHI.

3aKOHOMEPHOCTH TOBEACHUS M MHIpaluid JKUBOTHBIX. buolornueckue WHBa3UU
Yy>KEpPOJHBIX BUOB.

JdemMoHcTpanuu

Iloprpert: Jx. N. XaTunHCOH.

Tabauibl 1 cXeMbl: «IKOJIOTUYECKUE XapaKTEPUCTUKU TOmyisiuny, «lIpoctpancrBenHas
CTPYKTypa mnonyisiuun», «BospactHele mnupamuabl nonyiasuun», «CKOpPOCTb — 3acesieHHs
MOBEPXHOCTH 3€MJIM PA3IUYHBIMU OpraHuzmMamu», «Mopenb -sKojorudeckon Humm JIxK.
M. XarunHconay.

ObopynoBanue: repoapun paCTeHUN, KOJUICKIIUN KUBOTHBIX.

JladopaTopnasi padora «[IpucmnocoOiaeHus ceMsH pacCTeHUI K paCCENCHUION.

Tema 9. DK0JI0rHus cO00MIECTB. IKOJOrHIeCKHE CHCTEMBI.

CooOmiectBa opranu3moB. buoneHo3 u ero crpykrypa. CBsi3M MEXJy OpraHu3MamMu B
OUOLICHO3E.

Okocuctema Kkak oOTkpbiTas cucreMa (A. JIx. Tencnu). @DyHKuMOHaNIBbHBIE OJIOKU
OpPraHU3MOB B 3KOCHCTEME: MPOJYLEHThl, KOHCYMEHTBI, pPeIyLeHThl. Tpoduueckue ypOBHH.
Tpoduyeckue nenu u cetu. Aduoruueckue Oyoku s3xocucteM. [louBbl M WIBI B 3KOCHUCTEMaX.
KpyroBopoT BEeHIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE TOKa3aTean IKOCHCTEMBbI. buomacca u mpoAykuus. DKOJIOTMUECKUe MUPaMUIbI
qucen, OMOMacChl U SHEPTUH.

Junamuxa skocucmem. Kamacmpoghuueckue nepecmpoiiku. @nyxmyayuu. HanpapnenHnbie
3aKOHOMEpHBIE CMEHBbI COOOLIeCTB — cykieccuu. IlepBUYHBIE M BTOPUYHBIE CYKLECCHMH M HX
OPUYMHBL.  AHTPONOTE€HHBIE  BO3JEHCTBUS Ha  cykueccuu. KimmakcHoe — cooOIIecTBo.
buopaznoobpa3ue 1 moJHOTa KpyroBOpoTa BELIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[Ipupoanbie 3KocUCTEMBL. JKocucmemvl 03€p u pek. IKocucmemvl MoOpell U OKeaHos.
DKkocucmemvl myHop, 1ecos, cmenetil, NyCmbiHb.

AHTpPONIOTEHHBIE ~ JKOCHCTEMBI.  ArposkocucreMa. ArponeHo3. Pazmuuus  mexnay
AQHTPONIOTEHHBIMU U IIPUPOJHBIMUA SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas ¢imopa u ¢ayna.
CunaHTponu3anus ropoackoil ¢payHsl. buonorndeckoe u X03sHCTBEHHOE 3HAYCHUE arpPOIKOCHCTEM
U ypOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOICHCTBUI OpPraHU3MOB B SKOCHCTEMAX.
Ponv xackaonoeo sgppexma u 6uoos-souguxamopos (kiouesvix 6u008) 6 (HYHKYUOHUPOBAHUU
skocucmem. llepeHOC SHEpPruMm M BELIECTB MEXAY CMEKHBIMM SKOCUCTEMAMH. Y CTOMYMBOCTH
OpPraHU3MOB, MOMYJISAINI U SKOCUCTEM B YCIIOBUSX €CTECTBEHHBIX M AHTPOIIOT€HHBIX BO3JEHCTBUM.

Mexanusmol  6030elicmeus  3aepA3HEeHU  PA3HLIX  MUNO8 HA  CYOOP2AHUBMEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX, OCHOBbL  IKOJLOSUHECKO20
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HODPMUPOBARUA AHNPONOSEHHO20 603661/76‘”"1\61/{}1. MeTOI[OHOFI/IH MOHHUTOpHHTAa CCTCCTBCHHBIX H

aHTponoreHHLIX 9KOCHCTEM,
MACAH

an TPOH g O‘F@%J%If’lo




Tabmuiel u cxembl: «CTpykTypa Ou
«3JKocucTeMa XBOMHOIO Jecay,
«Kpyrosopor Bewmiects B

«DyHKIIMOHATIbHBIE TPYIIIIBI
KOCHUCTEMEY,

OLIEHO03a», «DKOCHUCTEMa HIMPOKOJIMCTBEHHOTO JIEcay,
OpPraHU3MOB B 3JKOCHCTEMEY,
(macrOuiiHas, JAeTpUTHas)»,

«denmn nuTaHUsS

«DKoJoruyeckas nupamMmja 4yucen», «IKoJoruyeckas nupamuga OMoMacchl», «IKOJOruyeckas
nupamuaa sueprun», «O0pazoBanue Oonotay, «llepBuunas cykieccus», «BoccranoBnenue yeca
nocjie noxxapa», «9KocucreMa o3epa», «ArpoueHos», «KpyroBopor BellecTB M MOTOK 3HEPruu B

arporieHose», «lIpumepsl ypboakocuctemy».

O6opynoBanue: rep0apuy pacTeHUM, KOJUICKIMM HACEKOMBIX, uUydena MNTULl U 3BEpei,
repOapuu KyJIbTYPHBIX U AUKOPACTYLINX PACTCHUN, aKBapUyM KaK MOJIENIb SKOCUCTEMBI.
IpakTunyeckas padora «3yyeHue u onucanue ypOo3KOCHUCTEMBI».

JlabopaTopnasi padora «3yuenue
pasHbIX IKOCHCTEMAX .

pa3H006pa31/I51 MCJIKUX ITOYBCHHBIX YJICHHCTOHOIHMX B

IKCKypeusi «IKCKypcus B TUIHYHBIA OuoreoneHo3 (B ayOpaBy, Oepe3HSK, €IbHHMK, Ha

CYXOJIONIbHBIN UM TOWMEHHBIH JyT, 03€po, O

OJIOTO)».

IKCKypeus «IKCKYpCUsl B arpo’KOCUCTEMY (Ha M0JI€ WM B TEIUIMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHast IkocucTeMa

buocdepa — obOmieruianerapHas 00oj04YKa 3eMJIM, TAE CYIIECTBYET WJIHM CYIIECTBOBaja
u3Hb. Pa3BuTHe mpeacraBneHuit o ouocdepe B Tpynax J. 3rocca. Yuenue B. W. Bepranckoro o
ouocepe. O6mactu 6uocheps u e€ cocra. JKupoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHus Ouochepsl. OcoOeHHOCTH OHMOChEphl Kak TII00aTbHOM

3KOCHCTCMBI. Z[I/IHaMI/I‘ICCKOC

PpaBHOBECHUC

B Ouocdepe. KpyroBopoTel Bemects H

OMOTeOXMMHUYECKUE UKIIBI (YTIIepo/ia, a30Ta). PUTMUYHOCTS sBIIeHHIA B Onocdepe.

3onanbHOCTh Omocepsl. [lonsarue o 6uome. OCHOBHBIE OMOMBI CyLIM: TYHIpPA, XBOIHbBIE
jeca, CMEIIaHHble M LIMPOKOJIMCTBEHHBIE Ji€ca, CTEINH, CaBaHHbI, IyCTHIHU, TPOIUYECKHE Jieca,
BbICOKOTOphsi. Kitumar, pacTUTENbHBIN U KUBOTHBIN MUP OMOMOB CYILIH.

Crpykrypa ¥ (QyHKIUS )KUBBIX CHCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMAIa U OMOCEpHBIX

GbyHKLIN.
JdemMoHcTpauuu
Ioprpetsl: B. U. Bepranckuii, 3. 310

CC.

Tabmuubl u cxemsl: «I'eocheprsr 3emnny», «KpyroBopoT azora B mpupozae», «Kpyrosopot
yriepoja B npupoae», «KpyroBopor kucimopona B mpupoze», «KpyroBopor Bonbl B HPUPOJEY,
«OcHoBHBIE OUOMBI cymny, «Knumatudeckue nosica 3emnmny, « Tyrapay, «Tairay, «CMmenranabii

necy, «lIupokonucTBeHHBIH Jiec», «CTenby,

«CasanHay, «IlycTsiHsa», «Tponnueckuii gecy.

ObopynoBanue: repoapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YesioBek U OKpYy:KaoIIast
DKOJIOTMYECKUE KPHU3BHCBI U HUX

cpena

npuuuHbl. BosznelicTBue uenoBeka Ha Ouocdepy.

3arpsi3HeHUE BO3AYIIHOW cpeabl. OXxpaHa BO3ayXa. 3arps3HEHHE BOJHOM cpenbl. OXxpaHa BOJHBIX

pecypcoB. Pazpymenue noussl. OXxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.
AHTpPONIOT€HHOE BO3/IEMCTBUE HA PACTUTENBHBIN U )KMBOTHBIA MUp. OXpaHa pacTUTEIBHOTO

¥ )KUBOTHOTO MHpa. OCHOBHBIE IPUHIUITBI OXpaHbl Mpupoabl. Kpacusie kuuru. Oco6o oxpaHsemble

npupoansie Tepputopun (OOIIT). boranuye
OCHOBHBIE MPUHLMIIBI YCTOHYHUBOIO
IPUPOJIONIOIB30BAHUE M COXPAHEHUE

CKHE CaJIbl ¥ 300JIOTHIECKUE TTAPKH.
pa3BUTHS YeJOBEYEeCTBA M MPUPOJBI. ParponanpHOE
Omonornyeckoro  pasHooOpasus 3emuu.  OOmue

3aKOHOMCPHOCTH rI00AbHBIX HKOJOTHYECKHUX KpHU3UCOB. OcobeHHOCTH COBPCMCHHOI'O KpHU3UCa U

€T0 BEPOATHBIC IMOCICICTBUA.

Pa3BuTHe METOIIOB MOHUTOPHUHTA PA3BUTHS OIIACHBIX TEXHOTCHHBIX mponeccoB. Cucmemnbie

/—ﬂ—p_p_\

uccne0Q8anus _ nepexoo l_{yecypcoc6ep°2af0med U KOHKYPEHMOCHOCOOHOU 9Hepeemuxe.
0 Euozzoﬁtgg KOH:} Ix]/%g%g?bfé buopecypcvl. Hayuonanvhvle ungopmayuonHsvie cucmembl,
o6ecnequ6a;ou;ue OCMY'K UH opMaL;uu 1O [COCMOAHUI0 OMOENbHBIX U008 U dIKocucmem. OCHo8bl
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9Kopeaburumayuy Kocucmem U cnocob6og 60pvovl ¢ Ouonospexcoenusmu. Pexoncmpykyus
MOPCKUX U HA3EMHBIX IKOCUCHIEM.

JdemMoHcTpanuu

Tabmuubr  w  cxembl: «3arpsisHeHHEe atMocepsl», «3arps3HeHHe THIPOCHEpPHI»,
«3arpsisHeHHe MOuUBbI», «I[lapHUKOBBINA dPPeKT, «OC000 OXpaHIEMbIC IPUPOIHBIC TCPPUTOPUN,
«MoJienu yrpaBisieMOro MUPay.
Oo6opynoBanue: ¢gororpaduu OXpaHSIEMbIX pacTeHUU U KUBOTHBIX KpacHoi kuHurm Poccuiickoit
®enepanun, KpacHol KHUTH pervuoHa.

Tema 12. HaciiencrBenHasi HH(opmanus U peanusanus eé B KiIeTKe

Peakuumn matpuyHOro cusresa. IIpuHIMI KOMIIEMEHTAPHOCTH B PEAKLUAX MATPUYHOTO
cuHTe3a. Peanu3anus HacieacTBeHHON HHpopManuu. [ eHeTHIecKuit Ko, ero CBOMCTBA.

Tpanckpunuuss  —  marpuyHbeli  cuHtre3  PHK. IIpyHUMOBL ~ TPAHCKPUIILIWU:
KOMIUIEMEHTAPHOCTh, aHTUNAPAIIENIbBHOCTh, acUMMeTpuuHOCTh. Co3peBanune MatpuuHeix PHK B
sykapuotnueckoi knerke. Hekogupyromue PHK.

Tpaucnsiius u e€ stansl. Yuactue TpancnoptHbix PHK B Onocunrese Genka.

VYcnoBust 6uocunresa Oenka. KoaupoBanue amuHokucinoT. Ponb pubocom B OmocuHTe3e
Oenka.

CoBpeMeHHBIE TNPEACTABICHUS O CTPOCHHHM TeHOB. OpraHusanus Ie€HOMa y JYKapuoT.
MounekynsipHble MEXaHU3MBI IKCIIPECCUU T'€HOB Y AyKapuoT. Poib XpoMaTuHa B peryisuuu padboTsl
TCHOB.

CoBpeMeHHbIE TPECTaBICHUS O CTpOeHUM TeHoB. OpraHuzanus reHoMa y HpOKapHOT.
Perymsmus akTHBHOCTH T€HOB y MpokapuoT. ['unoresza onepona (@. XKako0, XK. Mano). Perynsuus
0OMEHHBIX IIPOLECCOB B KileTKe. KneTouHslii roMeocTas.

Bupycsl — HekinerouHble (GOpMBI )KU3HU U OOMUraTHble mapa3uTbl. CTpoeHHe MPOCTHIX U
CJIOKHBIX BHPYCOB, peTpoBUpycoB, OaktepuodaroB. Xuznennsii 1ukn JIHK-coxepsxammx
BupycoB, PHK-conepxamux BupycoB, OakrtepuodaroB. OOpaTHas TpaHCKPHIILUS, pEBEpTasa,
WHTErpasa.

Bupychsle 3a0oeBaHus yenoBeka, ;kuBoTHbIX, pacteHuid. CIIN, COVID-19, conmansHbie
U MEJUIIUHCKHE TPOOIJIEMBI.

Mertoabl MonekysipHOi Ononoruu: xpomatorpadus, [P, anekrpodopes, MeTos MedeHbIX
aTOMOB, MeToJ pekomOnHaHTHBIX JITHK.

Tema 13. CTpoenne u pyHKIIMHM OPraHU3MOB

"buonornueckoe  pasHooOpazue  opraHu3MoB.  OJHOKIETOYHBIE,  KOJOHHUAJbHBIE,
MHOT'OKJIETOUHbIE OpraHu3Mbl. OCOOEHHOCTH CTPOEHMSI U JKU3HEAEATENHOCTH OJHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKIETOYHBIE TI'pUOBI, OJHOKIETOYHBIE BOJOPOCIH, APYyTUe
npoTucThl. KosloHHalIbHBIE OpraHU3MBI.

B3anMocBsA3p yacTe MHOTOKJIETOYHOTO OpraHu3Ma. TkaHW, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm kak enuHoe nenoe. I'omeocras."

Tkanu pacreHuil. Tumbsl pacTUTENBHBIX TKaHed: oOpa3oBaTellbHas, MOKPOBHAs,
NpOBOJIAIIAs, OCHOBHas, MexaHHueckas. OcoOEHHOCTH CTpOoeHHs, (YHKIMHA U pPacHojOKEeHUS
TKaHEN B OpraHax pacTEHUM.

TkaHM )KMBOTHBIX U YEJIOBEKA. THUIIBI )KUBOTHBIX TKAHEU: DIIUTENINAIbHASA, COCAUHUTENbHAS,
MbllIeyHast, HepBHasA. OCOOEHHOCTH CTpOeHMs, (PYHKIMA M pacHoSIOKEHHs TKaHe B opraHax
JKUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M T€HEpAaTUBHBIE OPraHbl pacTeHUM. OpraHsl U CUCTEMBI OPIaHOB
JKUBOTHBIX U yesioBeKa. DYHKIMU OPraHOB ¥ CUCTEM OPIaHOB.
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Ormopa Tera opraam3moB. Kapkac pacyennii. CKeTeTbl 0QHOKICTOUHBIX 1 MHOTOKICTOUHBIX

xupoTE M }EQI HHHUH CKeJeT.
3 @ﬁ;@ QU 9Ry Kis xocreif. DBOJIIOLHUS CKEJIETA TO3BOHOYHEIX.




JIBuokeHre  OpraHu3MoOB. J[BMKEHHE  OJHOKIETOYHBIX OpPraHU3MOB: aMEOOHIHOE,
KT'YTUKOBOE, pECHUYHOE. J[BU)KEHNE MHOTOKJIETOYHBIX PACTEHUI: TPONIU3MBI U HACTUU. [IBH>KEHHE
MHOT'OKJIETOYHBIX ’KMBOTHBIX U YEJIOBEKA: MBIILIEYHAS CUCTEMA.

Pednekc. CkeneTHble MbILIIBI U UX paboTa.

IIntanue opranusmos. IloryomieHue BOIBI, YIIEKHUCIOrO Ia3a U MUHEpAIbHBIX BELIECTB
PacCTeHUSMH.

IIuranue XUBOTHBIX. BHYTpHIIOJIOCTHOE W BHYTPHUKJIETOYHOE IuiueBapeHue. llutanue
MIO3BOHOYHBIX >KMBOTHBIX. OTAenbpl NUIIEBApUTEIBHOIO TpakTa. lIuIneBapUTENBbHBIE JKEIE3BI.
IInmeBapuTenbHas CUCTEMA YEIIOBEKa.

Jlbixanue opranu3moB. J{pixanue pacteHuid. Juddysus ra3os yepe3 NOBEPXHOCThb KIETKH.

JlpixaHue >KUBOTHBIX. JlpIxarenbHass TOBEpXHOCTh. JKabepHoe W JNETOYHOE JBIXAHHE.
JIpIxaHue MO3BOHOYHBIX XKMBOTHBIX M 4YE€JIOBEKAa. DBOJIOLHMOHHOE YCIOKHEHUE CTPOCHMS JIETKUX
II03BOHOYHBIX >KMBOTHBIX. J[pIXaTelIbHAsE cUCTeMa 4YeloBeKa. MeXaHHW3M BEHTWIISALUU JETKUX Y
OTHIL U MIIEKONUTaromuX. Perynsanus npixanus. JlprxatenbHble 00bEMBI.

TpaHcHOpT BELIECTB y OPraHu3MOB. TPaHCIIOPTHBIE CUCTEMBI PACTCHUN.

Tpancnopr BemecTB y >KMBOTHBIX. KpoBeHocHas cuctema u e€ opransl. KpoBeHocHas
CUCTEMA IO3BOHOYHBIX XUBOTHBIX U yesoBeka. Cepalle, KpPOBEHOCHbBIE cOCYIbl U KpoBb. Kpyru
KpPOBOOOpAIlEHUsI. DBOIIOLMOHHbBIE YCIOKHEHUS CTPOCHHMSI KPOBEHOCHOM CHCTEMbI MTO3BOHOYHBIX
JKUBOTHBIX. PaboTa cep/ia u e€ peryssius.

Beinenenue y opranusMmoB. BeigeneHune y pacteHuil. BblaeneHue 'y KMBOTHBIX.
CoxkpatutenbHble Bakyosnu. Opransl BbieneHus. OuiabTpanus, ceKpeluns 1 oOpaTHOE BCachIBaHUE
Kak MeXaHM3Mbl paboTbl OpraHoB BblIesneHUs. CBs3b IOJOCTH Tejla C KPOBEHOCHOM U
BBIJICJIUTEIILHON CUCTEMAaMU.

Boeigenenue y  NO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Iloukun. Ctpoenue n
¢yHk1moHnpoBanue HepoHa. ObpazoBaHUE MOYH Y YETIOBEKA.

3ammra y opraHu3MoB. 3aliTa Yy OJHOKJIETOYHBIX OpraHu3MoB. Cropsl OakTepuil U UCTHI
npocTedmux. 3alMra 'y MHOTOKJIeTO4YHbIX pacreHuid. Kytukyna. CpeactBa maccuBHOM U
XUMHUYECKON 3amuThl. DUTOHIMIBI. 3alMTa Yy MHOTOKJIETOYHBIX >XHMBOTHBIX. [IOKpOBEI M HX
IIPOU3BOHBIE.

3ammra opraHu3ma oT Oosie3Hedl. MmMmyHHas cuctema yenoBeka. KietouHslit u
TYMOPAJIbHBIM UMMYHUTET. Bpoxka€HHbIN U nproOpeTéHHbIl ciennduueckniit UMMyHHUTET. Teopus
KJIOHaNbHO-cenekTuBHOro uMmyHnureta (I1. Opaux, @.M. bepuer, C. Tonerasa). BocnanurenbHble
OTBETHI OPraHnu3MOB. PoJib BpOKIEHHOIO MIMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

MexaHu3M UIMMYHHOI'O OTBETA.

PasgpaxxumocTte M perymsiuus |y OpraHu3MoB. Pa3zpaXumMocTb y  OIHOKJIETOYHBIX
opranusmoB. Takcuchel. Pa3gpaxuMocTe W peryisuus y pacTreHuil. PocToBele BemecTtsa U HX
3HA4YCHHE.

HepBHas cuctema u peduiekTopHas peryisaius y KUBOTHBIX. HepBHas cuctema u eé
OTZENbl. OBOJIOLMOHHOE YCIOKHEHHE CTPOEHHsS HEPBHOM CHUCTEMBl y UBOTHBIX. OTaeinsl
TOJIOBHOTO MO3ra TO3BOHOYHBIX J>KMBOTHBIX. Peduiekc u peduekropHas ayra. besycnoBHble u
YCJIOBHBIE PE(IIEKCHI.

I'ymopanbHast perymsiiuss ¥ SHIOKPHUHHAs CUCTEMA JKMBOTHBIX M uenoBeka. JKenessl
SHIOKPUHHOM CHCTEMBl M WX TOPMOHBI. /[lelicTBHe TOpPMOHOB. B3anMMoOCBSi3b HEPBHOW U
SHJIOKpUHHOH cucteM. [‘unoranamo-runodusapHas cucrema.
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IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'A HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYYarOIUMHCS
pOTpaMM CpeaHEro 00IIero 00pa30BaHus: JUYHOCTHBIC, METAIIPEAMETHBIC U TPEIMETHBIC.

B cTpykType JHMYHOCTHBIX pPE3ylbTaTOB OCBOEHHUS MPOTrpamMMbl MO OHUONOTMH BbIAEICHBI
CJIeIYIOIIME COCTABJISIONINE: OCO3HAHUE 00YUYAIOIIUMHKCS POCCUNUCKON IPAXKIAHCKONW UJIEHTUYHOCTH
— FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIICHUIO, HaAluyue MOMueayuu K
00y4YeHHIO OMOJIOTUH, YeleHanpasieHHoe pazeumue BHYTPEHHUX YOSKICHUN JTUYHOCTH HAa OCHOBE
KITFOUEBBIX IEHHOCTEH U UCTOPUUECKUX TPAIUIUI pa3BUTHs OUOJIOTMYECKOTO 3HAHUS, 20MOBHOCb
u cnocodonocmv O0y4arOIIMXCS PYKOBOJACTBOBAaTbCS B CBOECH JI€ATEIBHOCTUM ILIEHHOCTHO-
CMBICTIOBBIMU YCTAaHOBKAMH, TMPUCYIIUMH CHUCTeMe OHOJIOrMYecKOro oOpa3oBaHUs, Haiuyue
NpAGoCO3HAHUS IKOJIOTUYECKON KYIbTYPBI, CHOCOOHOCMU CMAa8ums 1EIU U CTPOUTh KU3HEHHBIE
IJIaHBI.

JIn4HOCTHBIE PE3YyIbTaThl OCBOEHHUS NMPOrpaMMbl MO OMOJOTMM JOCTUTalOTCS B €IMHCTBE
yueOHOM M BOCHHUTATEIBHOW NEATEIHHOCTH B COOTBETCTBHHM C TPAJAULMOHHBIMU POCCUHCKHUMHU
COLUMOKYJIbTYPHbIMU, HUCTOPUYECKHMMH M ITYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSAMH, NPUHSATHIMU B
oOmiecTBe MpaBWIaMM U HOPMaMu TIOBEIEHUS M CIIOCOOCTBYIOT MpoOIleccaM CaMOIIO3HAHUSA,
CaMOBOCIIMTAaHUs M CaMOPa3BUTHS, PAa3BUTHsS BHYTPEHHEH IO3UIMM JINYHOCTH, MATPUOTH3MA H
YBaXXEHUSA K 3aKOHY U IPABOMOPSAAKY, YEJIOBEKY TpyJda MU CTaplIeMy IOKOJEHHUIO, B3aMMHOIO
yBa)KEHUsI, 0EPEKHOT0 OTHOIICHUS K KYJIbTYPHOMY HACIEAUIO U TPAJULUSIM MHOTOHAIIMOHAIBHOTO
Hapoa Poccuiickoil denepanuu, Npupoie U OKPYyKarollen cpeae.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS y4eOHOro mpeamera «buosorus» AOMKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIMXCsl PYKOBOACTBOBAaTbCcA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMEHN JTUYHOCTH, CHCTEMOM 1IEHHOCTHBIX OpPHEHTALWi, TO3UTUBHBIX BHYTPEHHUX yOE€XKIIEHUH,
COOTBETCTBYIOLUX TPAJUIIMOHHBIM LIEHHOCTSIM POCCUHCKOTO O0IIEeCTBa, PACIIMPEHNUE KUZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IPOLIECCE PEAN3aUU OCHOBHBIX HAIIPABJICHUN BOCIUTATEIBHON
JIEATENIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskaaHCcKOro BOCIMTAHUS:

C(OPMHPOBAHHOCTh  TPAKAAHCKOM  MO3UIMM  OOyyarollerocs Kak akTHUBHOTO H
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOIr0 OOIIECTBa;

OCO3HaHME CBOMX KOHCTHTYLIMOHHBIX TpaB U OO0S3aHHOCTEH, YBa)kKEHHE 3aKOHa U
IIPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOM AEATENBHOCTU NMPHU CO3AAHUU YUEOHBIX MPOEKTOB,
pelieHnn y4yeOHbIX U TO3HABATeNIbHbIX 33/1a4, BHITTIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTpeNeNATh COOCTBEHHYIO MO3HMIIMIO T0 OTHOIIEHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTHIBATh B CBOMX JACHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aUMOICHCTBUS
JHOJIeH ¢ pa3HbIMU YOEXKACHUSIMH, KYJIbTYPHBIMU [IEHHOCTSIMU M COI[MAJIBHBIM IOJIOKEHHEM;

TOTOBHOCTb K COTPYAHHYECTBY B TIpOIlECCE COBMECTHOIO BBIIOJHEHUS Y4eOHBIX,
ITO3HABATEJIBHBIX M UCCIIEIOBATENBCKHX 3a/1a4, YBAXKUTEIBHOIO OTHOIIEHHS] K MHEHHIO ONIIOHEHTOB
pu 00CYXJIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CO/IEPKaHMS;

TFOTOBHOCTh K T'YMaHUTapHOU U BOJOHTEPCKON IEATEIBbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPaXTAHCKON HUIEHTUYHOCTH, MATPUOTHU3MA, YBOXKCHHUS K
CBOEMY HApPOJy, YYBCTBA OTBETCTBEHHOCTH Iiepes PonuHOM, TropAocTy 3a CBOM Kpail, cBoro Poauny,

/

O

CBOI/I A3BIK H(M’HI)TS/&%E ﬁ Héﬂoe 1 HACTOAIIIQEC MHOTOHAIITMOHAJIBHOI'O Hap0L[a POCCI/H/I
H UPOIHO HaCJICAUIO U IIaMsITHUKAaM IIpU OIHJI JOCTHMXKCHUAM
3n EKT QHHOU OB 1o PP y pHp
Pocéiin B'H Kyce cnopTe TEXHOJIOUSX, TPYIE;
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CIIOCOOHOCTH OIICHHBATh BKJIAJ] POCCUUCKUX YUEHBIX B CTAHOBIICHHE U Pa3BUTHE OMOJIOTHUH,
MOHMMAaHUA 3HAuYeHHUs OWOJIOTMM B TO3HAHMM 3aKOHOB TMPUPOIBL, B JKU3HU 4YEJIOBEKa H
COBPEMEHHOT'0 00IIeCTBa;

ujeitHas yoe:xIEHHOCTh, TOTOBHOCTh K CIIy>KeHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO IMTOBEJCHHUS;

CIOCOOHOCTH OIIEHWBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUCHTUPYSICh Ha
MOpaTbHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYAYyLIETo;

OTBETCTBEHHOE OTHOUIICHHE K CBOUM POAMTENSIM, CO3JaHUIO0 CEMbU Ha OCHOBE OCO3HAHHOIO
MPUHSATUS LEHHOCTEN CEMEMHOM )KM3HHU B COOTBETCTBUU C TPaAULMAMU Hapoa0B Poccuu;

4) 3cTeTHYECKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUpY, BKIIOUYasi 3CTETHKY ObITa, HAYYHOI'O M TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHUE SMOIMOHAIIBHOTO BO3JACHCTBUS KUBON IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXCHHMIO B pa3HbIX BHUAAX MCKYCCTBA, CTPEMIICHUE MPOSBIATH
KayecTBa TBOPUYECKON JIMUHOCTH;

5) pusznueckoro BOCHUTAHMNS, ¢opmupoBanusi KYJbTYPbl  3/10POBbSI u
IMOLMOHAIBLHOIO 0JIArONnoJy4usi:

MOHUMAaHUE U peanu3alys 340pOBOro M OezomacHoro obpasza >KU3HH (3I0pOBOE MUTAHUE,
COOJIIO/ICHNE TUTHEHUYECKUX TPABUJI M HOPM, COAaHCHPOBAHHBIM PEKUM 3aHSATUH U OTIBIXA,
perynsapHas pusudeckas akTUBHOCTE), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS
K COOCTBEHHOMY (PH3HUECKOMY U ICUXHUYECKOMY 3/10pPOBBIO;

MOHMMAaHWE [IEHHOCTH TMPaBUJ WHAMBUAYAJIbHOTO U KOJUIGKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYalUSAX, YTPOKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HAaHWE TMOCIEACTBUM M HEMpPUATUS BPEAHBIX MPUBHIUEK (YMOTpeOJICHUsS aTKOToJs,
HapKOTHKOB, KYpEHHUs);

6) TPYAOBOI0 BOCIIMTAHHUSA:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPYJAOII00HE;

TOTOBHOCTh K aKTUBHOW JIEATEIbHOCTH TEXHOJOTUYECKON M COLMAIbHON HANpaBIEHHOCTH,
CIOCOOHOCTH MHUITUUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO BBHITIOIHATH TAKYIO JAESTEILHOCTD;

HWHTEpEC K pa3iudHbIM cdepaMm MnpodecCHOHATbHONW NeATeTbHOCTH, YMEHHE COBEpIIaTh
OCO3HaAHHBIN BBIOOP OyayIieit mpodeccun 1 peaaTn30BbhIBaTh COOCTBEHHBIE JKMU3HEHHBIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHI0O M CaMOOOpPa30BaHUIO HA MPOTSHKEHUM BCeil
KU3HH,

7) 3K0JIOTMYEeCKOTr0 BOCIIUTAHUSA:

HKOJIOTMUYECKH 11€J1IeCO00pa3HOe OTHOILEHUE K MPHUPOAE KaK MCTOUHHUKY JKU3HHM Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHHS;

TOBBIIICHUE YPOBHS SKOJOTUYECKOW KYJIBTYpPHI: MPHOOpPETEHHWE OMBITa IJIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN ISl OKPYKAIOLIEH Cpeibl;

OCO3HaHUe TN100aIbHOI0 XapaKkTepa dKOJOTHYECKUX MPOoOJieM U MyTeil UX pelIeHus;

CIIOCOOHOCTh HMCTOJB30BaTh MPUOOpPETaeMble MPU W3YYCHUU OMOJOTHUU 3HAHUS U yMEHUS
IpU pelIeHUuu MpoOJieM, CBSA3aHHBIX C palMOHAJIbHBIM MPUPOJONOIb30BaHUEM (COOIIOEHHIE
MpaBUJI IOBEACHUS B MPUPOJIE, HAMIPABIEHHBIX HA COXPAHEHUE PABHOBECHUS B DKOCUCTEMAX, OXPAHY
BUJIOB, IKOCUCTEM, Orochepsl);

AKTUBHOE HEIPUATUE JICUCTBHA, ngnﬂoc;mmx BpEl OKpYXAarolllell NPUPOJHON Cpene,
YMEHHE IPOTHO3UPOBATH He6naronpm{THH: AKOJIOTMYECKHE TOCHEACTBUS MPEANPUHIMAEMbIX

0 I[GHCTB%8|§ f

HaJ'II/I‘II/Ie H8 BHT&O KOJIOFI/I‘ICCKOIO MBILUICHUSI, SKOJOTMYECKOM KYyJNbTYpbI, OIbITa
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[IO3HABATEJIbHOW, KOMMYHHUKAaTUBHOM U COLUAJIbHOM IIPAKTUKE, TOTOBHOCTU K YYacTUIO B

MPAKTUIECKOM JEITSILHOCTH IKOJIOTHYCCKOM
8) HeHHOCTH HAYYHOT0 MO3HAHHUA:

HaIpaBJIICHHOCTH;

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH ¥ OOIICCTBEHHON MPAKTHKH, OCHOBAaHHOTO HA JHAJOre KYyJIbTyp, CIHOCOOCTBYIOIIETO

OCO3HAHHIO CBOCT'O MECTA B INOJUKYJIBTYPHOM

MUDE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YUTATEJILCKOW KYJIBTYPBI KaK CPEICTBA B3aMMOACUCTBUS

MCXKAY JIOAbMU W IIO3HAHWA MHPA,

MOHMMaHKHe cnenuduku OWONOTUM KaK HAayKH, OCO3HaHUS €€ ponu B (OPMHPOBAHUU
PAaLMOHAIFHOTO HAYYHOTO MBIIUICHUS, CO3/aHHM LEJIOCTHOTO IPEACTAaBICHUS 00 OKpYXKAaIoLeM
MHpE KaK O €IMHCTBE MPUPOJIbI, YEIIOBEKa M OOIECTBa, B IO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH

U peUIeHUH MPOOIeM COXPaHEHHSI TPUPOIHOT

O PAaBHOBECHS,

yOeXIEHHOCTh B 3HAYMMOCTH OWOJIOTHH JUIsi COBPEMEHHOM NHMBHIIM3ALMU: OOECTICUCHUs
HOBOTO YpPOBHSI Pa3BUTHUSI MEIUIIMHBI, CO3JaHUE MEPCIEKTHUBHBIX OWOTEXHOJOTHM, CIIOCOOHBIX
peuiaTh pecypcHbie MpoOJIeMbl Pa3BUTHUSI YEJIOBEYECTBA, MOMCKA MyTEeW BHIXOJA U3 TIOO0ATBHBIX
9KOJIOTHYECKHUX TMpoOsieM U o0ecreueHus: Mmepexoaa K YCTOWYMBOMY Pa3BUTHUIO, PALMOHAIBHOMY

UCTIOJIB30BaHUIO TIPUPOIHBIX PECypcoB u (op
3aMHTEPECOBAHHOCTh B TMOJIyYeHUU O
KYJbTYpBHI,

€CTECTBEHHO-HAy4YHOH T'PAMOTHOCTH,

MHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;
MOJIOTHUECKUX 3HAHUU B LENAX MOBBIIEHUS 0OLIeH
KaKk COCTaBHOW 4YacTH (DYHKIIMOHAILHOU

TPaMOTHOCTH O0ydarouuxcs, GopMUpyeMoil pu U3yueHUu OUOIOTHH;

IMOHUMAaHWEC CYIIHOCTHU MCTOAOB IIO3HAHHA, HCIIOJIB3YCMbIX

CIIOCOOHOCTH  UCIOJNIB30BaTh  IMOJIydaeMble
OKpYKAlOIIero MHpPAa M MPOUCXOMSIINX B
3aKJIIOUEHUsI HAa OCHOBE HAy4yHBIX (HaKTO
JIOCTOBEPHBIX BBIBOJIOB;

B ECTECTBEHHBIX HayKax,
3HaHMUS [ aHanmu3a MW OOBSICHEHHS SBJICHHIMA
HEM W3MEHEHUW, yMEHHE JellaTb O0O0OCHOBAHHbBIC
B U HUMEIOIIUXCS JaHHBIX C LENbI0 TOTy4YeHUS

CITOCOOHOCTh CaMOCTOSTENIBHO HMCIOJIB30BaTh OHMOJIOTHYCCKUE 3HAHMS AJid peIICHUs

np06neM B PCAJIbHBIX )KU3HCHHBIX CUTYallUAX

2

OCO3HAHUEC ILICHHOCTH HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTb OCYHICCTBJISAATH IHPOCKTHYIO U
HCCICOOBATCIIbCKYIO ACATCIIBHOCTD HHAWBUAYAJIbHO U B IT'PYIIIC,
TOTOBHOCTh M CIIOCOOHOCTH K HCTIPCPBIBHOMY O6p330BaHI/IIO )51 caM006pa30BaHm0, K

AKTUBHOMY TIOJYYCHHWIO HOBBIX 3HaHUI
NOTPeOHOCTAMM.

METANPEIMETHBIE PE3YJIbTATHI

M0 OHOJOTMU B COOTBETCTBHU C JKU3HCHHBIMU

MeTaHpe,I[MeTHHe pPE3YyIbTaTbl OCBOCHUA yqe6H0ro npeamMeTa «buonorus» BKIIIOYAIOT:

3HaYuMble A1 (QOPMHPOBAHUS

MHUPOBO33pEHUS

OOyJarOIIMXCSl  MEXKIUCIUTUTHHAPHBIC

(MeXmpeMeTHbIE) O0IeHayYHbIe IOHATHUS, OTPaXKaroIlIKe ETOCTHOCTh HAyYHOUW KapTHUHBI MUpa U
cnenuuKy METOJ0B TO3HAHMSI, MCIOJIb3YEMbIX B E€CTECTBEHHBIX HayKax (BEIECTBO, HEPrus,
SBJICHHE, IPOIIeCC, CUCTeMa, HayuyHbIH (DaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClIeIOBaHNe, HaONI0/IeHue, M3MEpPEeHHe, HKCIEPUMEHT W Jpyrue); yHHBepcalbHblE y4eOHbIE

JeHCTBUSA (HOBHaBaTCJ'IBHBIe,

KOMMYHHKATHUBHBIC,

peryiasTHUBHBIE),  OoOecrneunBaronye

dbopmupoBanre (HYHKIIMOHATBHON TPAaMOTHOCTH M COIMAJIBHOW KOMIETEHIIMU OO0y4YaromnuXxcs;

CHOCOOHOCTh o0yJaromuxcs

HCIIOJIBb30BaTh

OCBOCHHBIC MCKIUCHTUIIIIMHAPHBIC,

MHUPOBO33pEHUYECKHE 3HAHUS U YHHUBEpCalbHble Y4eOHble JAEWCTBUS B TO3HABaTEIbHOM U

COIIMAIBLHOM ITPaKTHKE.

B pesynprare wusydeHuss OWOJOTMM Ha YPOBHE CpEAHETO 0O0mero oOpa3oBaHUS Yy

oOyuaromierocs Oyayr copMHpoOBaHbl IQ3HABAaTEeNbHbBIE YHHBEpCAJIbHbIE Y4eOHBIE eicTBUS,
KOMMYHI/IKaTI&lE%{BIe YBEpCAbHbIE YUEOHBIP EeHCTBUSA, PETYISTUBHBIE YHUBEPCAIbHBIE YUeOHBIE

O gl REAPAIMCAR, .,

INEKTEOHHOUITOATUCRIY. i oced
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OBJj1aieHNe YHUBEPCATBLHBIMH Y4eOHBIMH 03HABATEILHBIMH /1€ CTBUSIMM:

1) 0a3oBbIe JJOrHUECKHE JeHCTBUA:

CaMOCTOATENFHO (pOPMYIHMPOBaTh M aKTyaIM3UPOBAaTh MPOOJEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCTIONIB30BATh MIPHU OCBOCHHUU 3HAHUH MPHEMBI JIOTHYECKOTO MBIIUICHUS (aHAIHM3a, CHHTE3A,
CpaBHeHMs, Kiaccu(ukanuu, o0O0O0OIIeHNs), PACKPBIBATH CMBICT OWOJIOTUYECKUX IOHATUI
(BBIIENATH UX XapaKTEPHBIC IPU3HAKY, YCTAaHABIMBATH CBS3H C IPYTUMHU TOHATHAMHU);

OTIpeNeNIATh LENu JAEATENbHOCTH, 33/aBas NapaMeTpbl W KPUTEPHH WX JIOCTHKCHHUSA,
COOTHOCHUTD PE3YJbTATHI ACATEIHHOCTH C OCTABICHHBIMH LIEJISIMH;

UCTOJb30BaTh OWOJOTHUECKUE TMOHATUSA s OOBSICHEHHs (HAKTOB M SBICHHHA KUBOM
HPUPOJIBL;

CTPOUTH JIOTHYECKUE PACCYXICHUS (MHIYKTUBHBIC, ISTYKTUBHBIC, TIO aHATIOTHH), BBISBISATH
3aKOHOMEPHOCTH W TIPOTHUBOPEYHS B PAcCMATPHBAEMBIX SBICHHAX, (DOPMYIUPOBATH BBIBOABI U
3aKIIIOYCHHUS;

NPUMEHSATh CXEMHO-MOJICNBHBIE CPEACTBA JUIS NPEACTAaBICHUS CYILIECTBEHHBIX CBS3eH M
OTHOIICHWHA B H3Y4aeMBIX OHOJOTMYECKMX OOBEKTaX, a TaKKe MPOTUBOPEYM pa3zHOTO poja,
BBISIBJICHHBIX B PA3IMYHBIX HH()OPMALMOHHBIX UICTOYHHUKAX;

pa3pabaTbIBaTh IUJIaH PEHICHUS TPOOIEMBI C YUETOM aHaIN3a UMEIOIINXCS MaTePUATBHBIX U
HeMaTepHAaJIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIESTEIBHOCTh, OLIEHHBATH COOTBETCTBHE PE3YJIbTATOB IIEIISIM,
OLICHUBATh PUCKHU TOCIIE/ICTBHI ACATEILHOCTH;

KOOPJMHUPOBATh W BBIOJHATH pPAa0OTy B YCIOBUSIX pPEaTbHOTO, BUPTYAJIbHOTO W
KOMOMHHPOBaHHOTO B3aUMO/ICHCTBUS;

pa3BUBaATh KPEATHBHOE MBIIUICHUE TPU PEIICHUH KHU3HEHHBIX TPOOIeM.

2) 0a30BLIE HCCIEN0BATENLCKHE AeliCTBHS:

BNIaJIETh HABBIKAMHU Yy4YeOHO-HCCIEOBATEIbCKONM M MPOEKTHON AeATeThbHOCTH, HAaBBIKAMH
paspenieHus: mpo0JeM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEILHOMY IOWCKY METOJIOB
pellIeHus MPaKTUYECKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

HCIIOJIB30BATh pa3n1/1que BUIABI IOCATCIBHOCTU 110 nonyquH}o HOBOI'O 3HaHHUA, €ro
UHTEPIIPETAllNK, NMPEOoOPa30BAHUIO U MPUMEHEHHIO B YYE€OHBIX CHUTYyallMsIX, B TOM 4YHCIIE TMPHU
CO3JaHUHN y‘IC6HBIX " COILMUAJIBbHBIX HpOGKTOB;

(GhopMUpOBAaTh HAy4YHBIA TUI MBIIUICHUS, BIaJIeTh HAYYHOH TEPMHUHOJIOTHEH, KIFOUYEBBIMU
INOHATUAMHU U METOJJaMHU,

CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 33/ladyd B 00pa3oBaTENbHON EATEIBHOCTH U
KN3HCHHBIX CI/ITyaHI/IHX;

BBISIBJISITH MPUYHMHHO-CIICJICTBEHHBIE CBS3H U aKTYyalIM3UPOBATh 33/1a4y, BBIIBUTATh THUIIOTE3Y
eé peI_HeHI/IH, HaXO0OUTh apFYMeHTI)I I 1O0KA3aTeJIbCTBA CBOUX yTBep)K}IeHI/II\/'I, 3a1aBaThb napaMeTpLI
U KPUTEPUU PEIICHHUS,

aHaJ'II/I?;I/IpOBaTB HO.]'Iy‘IGHHBIG B XO0JI€ peI_HeHI/ISI 3agauu pe?)y.]'II)TaTI)I, KpI/ITH‘-IeCKI/I OIICHUBATH
WX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIIECTBIISTh IIEJICHANIPABICHHBIN TMOUCK TEpPEeHOoca CPEACTB M CIIOCOOOB NIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

yMeTb TEPEHOCHTh 3HAHUS B  TO3HABATENBbHYID W  MPAKTUYECKYI0  00IacTu
KHNU3HEACATCIIBHOCTH,

YMCTb UHTCTPUPOBATL 3HAHUWA M3 PA3HBIX MPCAMCTHBIX O6HaCTeﬁ;
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&Bﬁj I/IraTB HOBBIC I/I €U, HpeI[JIara I'b OpI/IrI/IHaJILHBIe moaxoabl M peI_HeHI/ISI, CTaBUTH
IT 06.]1 %:[ % H_‘-Oe AJIBTCPHQATUBHBIC PCIICHUA.
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OpUEHTHPOBATLCS B PA3IMYHBIX HCTOYHUKAX HHMOpManuu (TEKCTe y4eOHOro mocoOus,
HAYYHO-TIOMYJISIPHOW JIUTEepaType, OUOIIOTHYECKUX CIIOBApPSAX M CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax JIaHHBIX, B VIHTEepHETE), aHAIM3UPOBATh HHPOPMAIMIO PAINYHBIX BUAOB U (OpM
NPEJICTaBICHUS, KPUTUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(dbopMyIMpoBaTh 3ampochl W TPUMEHSATh pPA3IMYHBIC METONBI MPU TIOMCKE HU OTOOpe
Ouosornyeckoit nHGopMaIu, HEOOXOIUMOH JIJISl BHITIOJTHEHUS YISOHBIX 3a/1a4;

MPUOOpPETaTh OIBIT HCHOJB30BaHUS HWH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENTLHO ~ BBIOMpATh ONTHUMAIBHYIO (QOpMYy TIPEICTABICHUS OHOJIOTHYCCKON
uHpopmanuu (cxemsl, TpaduKu, JUarpaMMBbl, TaOJIUIIBI, PUCYHKH H JIPYTOE);

WCIOJIb30BAaTh HAYYHBIM $I3bIK B KAaueCTBE CpEICTBAa MpU paboTe C OMOIOTrHYeCKOn
UHpOpMaIeii: TMPUMEHSATh XUMHUYECKUE, (U3NYECKHEe M MaTeMaTU4YeCKHe 3HAKW M CUMBOJIBI,
dopmynel, abOpeBHAaTypy, HOMEHKIATypy, HCIOIb30BaTh W MPEeoOpPa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKUE CPEJICTBA HATJISITHOCTH;

BIIQJICTh HABBIKAMH pAcloO3HaBaHUS W 3amuThl  uHpOpMammu, WHOOPMAIMOHHON
0€30MaCHOCTH JTMYHOCTH.

OBiajeHne YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMMU:

1) oOmenne:

OCYIIECTBIISITh KOMMYHUKAIIUU BO BCEX cdepax KHU3HH, aKTUBHO y4aCTBOBAaTh B JTUAIIOTE
WIH JUCKYCCHHM TIO CYIIECTBY OOCYKTaeMoW TeMbl (YMEHHE 3aJaBaTh BOMPOCHI, BHICKA3bIBATh
CYXJICHUS OTHOCUTEIIbHO BBITIOJHCHUS TpeIJiaraeéMol 3ajaud, Y4YUTBIBATh HMHTEPEChl U
COIIACOBAHHOCTD MO3ULIUHI APYTUX YUaCTHUKOB JHANIOra WIN JUCKYCCHN);

pacrno3HaBaTh HeBepOaJIbHBIC CPEICTBA OOIECHHUS, TOHUMATh 3HAYCHHE COI[UAIbHBIX 3HAKOB,
HpeI[HOCBIJ'IOK BO3HUKHOBCHUSA KOH(bJ'[I/IKTHI)IX CI/ITyaHHﬁ, YMGTI) cMAT4YaTh KOH(bJ'II/IKTI)I U BECTU
MIEPETOBOPHL;

BJIaACTH pa3J'H/I'-IHI)IMI/I CHOCO6aMI/I O6HIGHI/I$[ 158 BSaHMOﬂeﬁCTBHﬂ, IIOHUMATh HaMepeHl/Ifl
IPYTUX IOJEH, MPOSBIATh YBOXXKHUTEIHLHOE OTHOIIEHHE K COOECeHWKY U B KOPPEKTHOH (opme
(bOpMyITUPOBATH CBOM BO3PAXKCHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3pPEHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAad AeATeJbHOCTh:

MOHUMATh M HUCIOIB30BaTh MPEUMYIIECTBA KOMAaHAHONW W WHJAWBHUIYaTbHOW PabOTHI MpH
pelieHnn Ouosorndyeckoi npoOsemMbl, 00OCHOBBIBaTh HEOOXOAMMOCTh NPUMEHEHHUS TIPYIIOBBIX
¢dbopM B3aMMOEHCTBYSI IPHU pELICHUH yueOHOM 3a/1auH;

BBIOMPATh TEMATUKY W METOJbl COBMECTHBIX JEHCTBHM C y4€TOM OOIIMX HWHTEPECOB M
BO3MOXKHOCTEH Ka)KIAOTO YeHa KOJIJICKTHBA,

MPUHUMATh II€IM COBMECTHOW JCSATENHHOCTH, OPTraHWU30BHIBATH M KOOPJIWHUPOBATH
JIEUCTBUSA 1O €€ NOCTHUKEHUIO: COCTABILATH IUIaH JECHUCTBUM, paCIpPENENATh POJIU ¢ yUETOM MHEHUU
YYaCTHUKOB, OOCYXKAaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHUBATh KAUeCTBO CBOETO BKJIaJa M KAXIOTO YUYACTHUKA KOMaH/IbI B OOIIM pe3ynbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKThI, OLIEHMBATh HAEH C MO3WLUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJISATh TO3UTHUBHOE CTPATETMYECKOE TOBEACHUE B pA3JIMYHBIX CHUTYyalUsX,
MIPOSIBJISITH TBOPUECTBO U BOOOPaKEHHE, OBITH MHUITATHBHBIM.
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BBIGI/IpaTB Ha OCHOBE OMOJIOTHYCCKUX 3HAHUM HCJICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOUX
HeﬁCTBHHX H IIOCTYIIKax IIO0 OTHOIICHHUIO K JKUBOU npupoaec, CBOEMY 3A0POBbIO W 3O0POBBIO

OKpYXKaroIIHX;

CaMOCTOATCIIBHO OCYIICCTBIIATL ITO3HABATCIIBHYIO HACATCIbHOCTL, BBIABIIATDH Hp06HeMBI,

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 331
CHUTYaIVSIX;

a4yl B 00pa30BaATEIbHON ACSITETLHOCTA M KU3HEHHBIX

CaMOCTOSITENIHO COCTABJIATH IUIAH PEILICHUs MPOOJIeMBbI ¢ YUETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

AaBaTb OLICHKY HOBbBIM CUTYallUsAM;

PacCIupATb paMKHU yqe6Hor0 npeaMeTa Ha OCHOBC JIMYHBIX HpCI[l'IOLITeHI/If/'I;

JenaTh OCO3HAHHBIN BHIOOD, apTyMEHT
OLICHUBATh MTPUOOPETEHHBIN OIIBIT;

UPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

CIOCOOCTBOBaTh (POPMUPOBAHMIO M TPOSIBIICHUIO MIMPOKOH APYIUIIMH B Pa3HBIX 00JacTAX
3HaHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:
AaBaTb OLCHKY HOBBIM CHTYyallHMAM,
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BHOCHUTb KOPPCKTUBBI B ACATCIBHOCTH, OLICHUBATH

BJIa/IETh HaBbIKAMU IIO3HABATEJIbHOM pedieKCUM KaK OCO3HAHUS COBEPILIAEMBIX NEHCTBUH U
MBICIIUTENBHBIX NPOLECCOB, X PE3YJIbTATOB U OCHOBAHMM, UCIOIB30BAaTh MPUEMBI pedIIeKCuu 1is

OLICHKH CUTYyalllH, BHIOOPA BEPHOTO PEILICHUS

2

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHUKECHHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI APYTUX [IPU aHAIU3€ PE3YIIbTAaTOB IEATEIBHOCTH;

3) npuHsATHE ceds1 U APYTUX:

IPUHUMATD ce0s, TOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;
MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTHX IIPU aHAIMU3€E Pe3yNIbTaTOB AESATEIbHOCTH;
MIPU3HABATH CBOE MPaBO U MPABO JPYTUX Ha OIIMOKHY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MU
HNPEAMETHBIE PE3YJIbTATHI

[IpenmeTHbie pe3ynbTaThl OCBOEHHUS

P C MO3MILIKU IPYrOro YEI0BEKa.

copepkanus ydebHoro mpemmera «buonorus» Ha

yriIyONEéHHOM YpOBHE OpPHUEHTHPOBaHBI Ha oOecredeHrne NpoMIbHOTO 00ydeHHs! 00ydaroluxcs

O6uonorun. OHU BKIIIOYAIOT: CHEIU(PUUECKHE
JeMCTBUI 1O OCBOEHHIO, MHTEpIpETalluu U

JUISA OuoJIorun HAaY4YHBIC 3HAHHUA, YMCHUA U CIIOCOOBI
npeo6pa30BaHI/Ho 3HaHHI>i, BUABI OCATCIBbHOCTHU I1I0

IMMOJIYYCHHIO HOBBIX 3HAaHUM U HUX NPUMCHCHUIO B PAa3JIMYHBIX y‘-Ie6HI)IX, a TaKKC B PCaJIbHBIX
JKU3HCHHLBIX CUTYyallUsIX. Hpe[[MeTHLIC PE3YIbTAThI HPCACTABJICHBI 11O TOAAM U3Yy4YCHUH.

Hpe,Z[MCTHLIC PE3YIbTAaThl OCBOCHUA yqe6Horo npeameTa «buonorus» B 10 knacce NOMKHBI

OTpaxkaTh:
c(hOpMUPOBAHHOCTh 3HAHUW O MECTe

H poJjin OHOJIOTUH B CHUCTEME €CTECTBEHHBIX HayK, B

(GbOpMHUPOBAHNUN €CTECTBEHHO-HAYYHOM KapTHHBI MHUpa, B MO3HAHUHU 3aKOHOB MPHUPOJIBI U PELIEHUN
npo0JeM paloHaILHOTO MPUPOJIONONB30BaHM, O BKJIale POCCUUCKUX M 3apyOeKHbIX YUEHBIX B

pa3BUTHE OMOJIOTHH;

BIIQJICHUE CUCTEMOW OHMONIOTMYECKUX 3HAHWI, KOTOpas BKIIOYAET: OCHOBOIMOJATAIOIINE
OMOJIOTMYECKHUE TEPMUHBI W TOHATHS (KW3HB, KJIETKA, OpPraHu3M, MeETa0OJM3M, TOMEOCTa3,
aMOPETyJISIHsA, CaMOBOCIPONU3BEICHNE, HACIEACTBEHHOCTh, M3MEHUYHMBOCTb, POCT U Pa3BUTHE),

C PEryJIAINA, D )| N
OHOJIOTHYECKHE TQI_O!EI/II/I tKJ’IeTO‘IHaH TCOpHUA

0 O AP TPOHHOM NOATIAC ?BraHa)’ T
npon& JKICHUS KYJIbTYPHBIX p%(:TeHI/H?I), 3a)
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pacuieneHus, YUCTOThl TaMeT, He3aBUCUMOT0 HacieoBaHus I'. MeHierns, roMOJIOTHYECKUX PSAOB
B HacJIeACTBeHHOM n3MenunBocty H. V. BaBunoBa), npuHIMIBI (KOMIZIEMEHTAPHOCTH );

BJIaJICHHE OCHOBHBIMH METOJAMH HAyYHOTO IMO3HAHMSA, UCIOJIb3YyEeMBIX B OHMOJIOTHYECKHX
UCCIIEJOBAaHHAX JKUBBIX O0BEKTOB (OMHMCaHKE, N3MEPEHHE, HAOII0ICHHE, SKCIICPUMEHT);

YMEHHUE BBLICTATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK IMPOKAPHOT U DYKAPHOT,
OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX OpPraHM3MOB, B TOM 4YHcCJIe OakTepuid, rpuOOB, pacTEHUH,
KUBOTHBIX M YEJIOBEKA, CTPOCHHUS OPTaHOB M CHUCTEM OPraHOB PACTEHHUH, KHBOTHBIX, YEJIOBEKA,
IPOLIECCOB JKU3HENEATEIbHOCTH, MIPOTEKAIOIINX B OPraHM3Max pacTeHHH, )KUBOTHBIX M YEIIOBEKA,
OMOJIOTHUYECKHUX TPOLECCOB: OOMEHA BEIIECTB (META00IM3M), MPEBPALICHUS YHEPTUHU, OpOKEHHUS,
aBTOTPO(HOTO M TeTEPOTPO(GHOro TUIIOB NMHUTaHMS, (POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, Mel03a,
raMeToreHesa, 3MOpruoreHes3a, NOCTIMOPUOHATIBHOTO Pa3BUTHS, PA3MHOKCHHS, WHIUBUIYaIbHOTO
pa3BUTHUS opraHu3Ma (OHTOTeHe3a), B3aNMOJICUCTBHS T'€HOB, TeTEPO3NCca, HICKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABJIMBATh B3aUMOCBS3M MEXAY OPraHOMAAMU KIETKH M UX (YHKIHAMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEW M MX (YHKIHMSIMHU, MEXKIy OpraHaMyd U CHCTEMaMH OPTaHOB Y
pacTeHuil, )KUBOTHBIX M YEJIOBEKA M MX (DYHKIMSAMHU, MEKIAY CUCTEMaMH OPTaHOB M UX (YHKIHSIMHU,
MEK/1y dTaraMy OOMEeHa BELIEeCTB, dTallaMH KJIETOYHOTO IHKJIA M KU3HEHHBIX UKJIOB OPTaHU3MOB,
ATanamMu SMOPUOHAIBHOTO Pa3BUTHS, TEHOTHIIOM U (EHOTHUIIOM, (PEHOTUTIOM U (PaKTOpPaMHU CpPEIbI
obouTaHus;

YMEHHE BBISIBISITH OTIMYUTENbHBIC NMPU3HAKH JKUBBIX CHCTEM, B TOM YHUCIIE PACTCHHIA,
KMBOTHBIX H YEJIOBEKa;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTUYECKYI0 TEPMHHOJIOTHUIO U
CHMBOJIUKY JJIs JOKa3aTeJIbCTBA POJCTBAa OPTaHU3MOB PAa3HBIX CHCTEMAaTHYECKUX IPYII;

YMEHHE pemiaTh OMOJIOrHYecKHe 3aaul, BBISABISATh IPHYUHHO-CIICACTBEHHBIE CBS3H MEXIY
UCCIIEyEeMBIMH OHMOJIOTHYECKHMH TPOIEcCaMH M SBJICHUSMHM, JI€NaTh BHIBOJABI M TIPOTHO3BI HA
OCHOBAHHU TIOJYYEHHBIX PE3yJIbTATOB;

YMEHHUE BBINOJIHATH JJAOOpAaTOpPHBIE M TMpaKTHYECKue paboThl, COOMIOAaTh MpaBHia MpU
pabote ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIABUraTh TMIIOTE3bl, MPOBEPATh UX HKCIEPUMEHTAIbHBIMU CpEACTBaMH,
bopMyHpys 1eNb UCCIeI0BaHNs, aHATM3UPOBATh OJTYYSHHBIE PE3YIIbTATHI U JIENIaTh BHIBOJIBI,

YMEHHE Yy4acTBOBaTb B YU€OHO-MCCIIEOBATENbCKOM paboTe Mo OMOJOTMM, SKOJIOTUU U
MeIUIUHE, TPOBOJUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, W MYOJUYHO IPEICTABISATH
MOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUYECKUX KOH(EpEeHIUIX;

YMEHHUE OICHHBATh 3TUYECKHE ACMEKThl COBPEMEHHBIX MCCIICOBAHHIA B 00JIaCTH OHOJIOTHI
U MEJUIMHBI (KIIOHUPOBAaHUE, HCKYCCTBEHHOE OIJIOJJOTBOPEHHE, HAPABICHHOE H3MEHEHHE TeHOMa
¥ CO3/JaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBINA BbIOOp OyayIel npodeccnoHanbHOM eSTeNbHOCTH B
o0iacTi OMOJIOTHH, MEIWUIIMHBI, OMOTEXHOJIOTUH, BETEPHHAPHHU, CEITBCKOTO XO3SICTBA, MUIICBON
IPOMBIIIJICHHOCTH, YIIIYOJIsATh MO3HABATENbHBIA MHTEPEC, HANPABICHHBI Ha OCO3HAHHBINA BHIOOP
COOTBETCTBYIOIIEH Npodeccur W MPOIODKEHHE OHMOIIOTHYECKOTO 00pa30BaHUSI B OpTraHU3AIHIX
cpeaHero npogeCCHOHAIBLHOTO U BBICIIET0 00pa30BaHMUS.

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOro peameTa «buonorus» B 11 Kiacce NOTKHBI
OTpaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECTE U POJIM OUOJIOTHH B CHCTEME ECTECTBEHHBIX HAyK, B
(GbOpMHUPOBAaHUHM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KApTUHBI MHUpPA, B TIO3HAHUU 3aKOHOB
MOPHUPOJBI M PEIICHUU HKOJIIOTHUYECKUX MPOOJIEM UYeIOBEYECTBAa, a TaKXKEe B PEUICHHH BOIIPOCOB
paIrMoOHAIBHOTO TIPUPOIOIOIB30BaHMS, U B (DOPMUPOBAHUH 1IEHHOCTHOTO OTHOIIEHHUS K MPHUPOJIE,
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OOIIeCTBY, YEJIOBEKY, O BKJIAJAC POCCUHWCKHX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
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CUHTETHUECKas Teopus sBomtouun), ydeHus (A. H. CeBepuoBa — O MNyTsSIX M HalpaBICHUSX
spostonnu, B.W. Bepranckoro — o 6uocdepe), 3akonsl (reHeTrdeckoro papHoBecus Jx. Xapau u
B. BaiinGepra, 3apogsmmeBoro cxoacrBa K. M. bapa), mnpaBuna (mmammyma FO. JIuOuxa,
9KOJIOTUYECKOW MUPaMUIbI SHEPTHH ), TUIIOTE3bI (TunoTe3a «mupa PHK» V. I'unbepra);

YMEHHUE BIAJETh OCHOBHBIMH METOJAaMU HAay4YHOI'O II03HAHUS, HCIIOIb3YEMbIMU B
OMOJIOTUYECKNX MCCIEAOBAHUSAX IKUBBIX OOBEKTOB M OKOCHUCTEM (OmucaHue, H3MEpeHHe,
HaOJIoIeHNe, SKCIIEPUMEHT), CMOCO0aMH BBISIBJICHHS W OLIEHKA aHTPOIOT€HHBIX H3MEHEHUH B
IPUPOJIE;

YMEHHUE BBIACTATh CYIIECTBEHHbIE NPU3HAKH: BHUIOB, OHWOTEOLIEHO30B, 3KOCHUCTEM H
ouocheppl, CTaOMIM3UPYIOLIET0, JBKKYIIETO U  Pa3phIBAIONIETO €CTECTBEHHOro OTOOpa,
AJJIONATPUYECKOI0 U CUMIIATPUYECKOI0 BU1000pa30BaHUsl, BIMSHMS ABMKYILHX CHJI 3BOJIOLUHU Ha
reHo(oHJ MOMYJSINH, MPUCIOCOOJCHHOCTH OPraHu3MOB K cCpelae OOWTaHus, 4YepeaoBaHUs
HaIpPaBJICHUH 3BOJIIOLUHU, KPYTOBOPOTA BEILIECTB U IIOTOKA YHEPIHH B SKOCUCTEMAX;

YMEHHE yCTaHABJIMBATh B3aMMOCBSI3U MEXAY MPOIIECCaMU 3BOJIIOIUY, JBMKYIIIUMHA CHUIaMU
AHTPOIOreHe3a, KOMIIOHEHTAMH Pa3IMYHbIX SKOCHUCTEM U IPUCIIOCOOJIEHUSMU K HUM OPIaHHU3MOB;

YMEHHE BBISBIATH OTIIMUUTENbHBIE TPU3HAKU JKUBBIX CHCTEM, IPUCIOCOOIEHHOCTh BHIOB K
cpeae obOuTaHus, aOMOTHYECKUX M OWOTHYECKMX KOMIIOHEHTOB JKOCHUCTEM, B3aMMOCBS3CH
OpPraHU3MOB B COOOIIECTBAaX, aHTPONIOTEHHBIX U3MEHEHUN B SKOCHUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCII0JIb30BaTh COOTBETCTBYIOIIME apryMEHThI, OMOJIOrMUECKYI0 TEPMHHOJIOTHIO U
CUMBOJIUKY JUIsl JIOKa3aTeNbCTBA POJCTBA OPraHU3MOB pPAa3HBIX CUCTEMATUYECKUX TPYIIIL,
B3aMMOCBSI3 OpPTaHM3MOB W CpeAbl OOWTaHMs, €IWHCTBA YEJIOBEYECKHX pac, HEOOXOANMOCTH
COXpaHEHHUs] MHOTO0OOpa3usi BUAOB U DKOCHCTEM KakK YCIOBHUS COCYIIECTBOBAHHS TMPUPOJIBI U
YeJI0BEYECTBA,

yYMEHHE peliaTh OMOIIOTUYECKUE 3a/1a4H, BBISBISATh PUUUHHO-CIICICTBEHHBIE CBSI3U MEXKIY
UCCJIEyEeMbIMU OMOJIOTMUECKUMHU IPOLIECCaMU U SIBJICHMSIMM, J€JIaTh BBIBOJBI M IMPOTHO3BI Ha
OCHOBaHUU TIOJyYEHHBIX PE3YJILTATOB;

YMEHHE BBINOJIHATH JIAOOpaTOpHbIE M MpPaKTHYECKHE padoThl, COOJI0AaTh IMpaBWiia IMPHU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYyI0BaHUEM;

YMEHHE BBIIBUTATh TUIOTE3bl, MPOBEPSITh HX OKCHEPUMEHTAIbHBIMU CpEICTBAMH,
bopMynupys 1eNb UcCIeI0BaHNs, aHATM3UPOBATh MOJYUYESHHbIE PEe3YIbTaThl U JIeNIaTh BHIBOJIBI,

yMEHHE Yy4YacTBOBAaTh B Yy4e€OHO-HCCIIEIOBATEIHCKONW paboTe MO OMOJIOTHH, SKOJOTHU U
MeIUIMHe, TPOBOJUMON Ha 0a3e IIKOJbHBIX HAy4HBIX OOILECTB, M IYOJMYHO MpPEICTABIATH
MOJIyYEHHBIE PE3YJbTaThl HA YYEHUUECKUX KOHPEPEHLUSX;

YMEHHE OLICHMBATh THIIOTE3bl M TEOPUM O MPOUCXOXKICHUM JKU3HU, YEIOBEKa U
YEJIOBEYECKUX pac, O MPUYMHAX, IOCIEICTBUSAX M CIOCO0aX MperoTBPALIeHUs TII100aJbHbBIX
U3MEHEeHu# B buocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BHIOOP OyayIiei npodeccuoHanbHON AESITETbHOCTH B
o0nacT OMOJIOTHH, HKOJIOTHH, MPUPOAONOIH30BAHUS, METUIMHBI, OMOTEXHOJIOTHH, TICUXOJIOTHH,
BETEPUHAPUH, CEITBCKOTO XO34KCTBA, MHUILEBON MPOMBIIUIEHHOCTH, YIIyOJIATh IO3HABATEIbHBIN
MHTEpeC, HAINpaBJICHHBI HAa OCO3HAHHBIN BBHIOOP COOTBETCTBYIOLIEH MPOQEeccuu U MPOJOKEHUE
Ouonoruueckoro oOpa3oBaHMs B OpraHM3alMsIX CpPEeJHEro Mpo(ecCHOHAIBHOTO M BBICIIETO
o0Opa3oBaHusl.
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TemaTuueckoe IIJIAHUPOBAHUEC

10 KJIACC
Ne HaumeHoBaHue pa3/iesioB U TeM KounyecTBO 4acoB JaexkTpoHHble (HU(poBbHIe) 00pa3oBaTebHbIE
n/n NPOrpamMMbl pecypcsl
Bcero KonTtposabubie | [IpakTuueckue
padoThI padoThI
1 buosnorus kak Hayka 1 -
2 JKuBbIE CHCTEMBI M MX U3y4YEHUE 2 -
3 buonorus knetku 2 0.5
4 XHMMHYECKasi OpraHu3alysl KIETKU 10 1
5 Ctpoenne U QYHKIIUH KICTKH 8 2
6 OOMeH BelIecTB U MPEBpalleHUe SHEPTUU B | 9 1
KJIETKE
7 HacnencrBennas nuapopManus u 9 0.5
peanmzanusi €€ B KIIETKE
8 JKW3HEHHBIN LMK KIETKU 6 1
9 CtpoeHure U QyHKIIMH OpraHu3MOB 17 1.5
10 | Pa3MHOXEHME U pa3BUTUE OPraHU3MOB 8 1.5
11 | I'eneTuka — HayKa O HaCJIEICTBEHHOCTH U 2 0.5
VM3MEHYMBOCTH OPraHU3MOB
12 | 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 | 3akOHOMEpPHOCTH U3MEHYUBOCTH 6 1
14 | I'eHeTuKa yesoBeKka 3 0.5
15 | Cenexuusi OpraHu3MOB 4 1
16 | bUOTEXHOJIOTHS U CUHTETUYECKAS 4 -
O6uoI0rus
17 | Pe3epBHOE Bpems 1 -
OBIIEE KOJIMYECTBO YACOB I10 102 0 13
e TIPOT PAMME ~
OOKYMEHT NOANMUCAH
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11 KJTACC

Ne HaumeHoBaHue pa3iesioB U TeM KounyecTBO 4acoB JaekTpoHHbIe (HU(pPOBHIE)
n/n NPOrpamMMmbl o0pa3oBaTe/bHbIE PeCypChl
Bcero KonTpoJibHbIE IpakTuyeckue
padoThl padoThI
1 3apoKJICHUE U Pa3BUTHE 4
HBOJIFOLIMOHHBIX MPECTABICHUN B
Ononorumn
2 MHuKpO3BOIIONHUS U €€ PE3YNIBTATHI 14 2
3 MakposBontonus 1 €€ pe3yJbTaThbl 6
4 IIpoucxoxaeHue U pa3BUTUE )KU3HU 16 1.5
Ha 3emiie
5 [IpoucxoxaeHue yenoBeka — 10 1
AHTPONIOTEHE3
6 DKoJorus — Hayka o 6 0.5
B3alMOOTHOIIEHUSIX OPraHU3MOB U
HaJ0pPraHU3MEHHBIX CUCTEM C
OKpY>Karollel cperon
7 OpraHu3msl U cpesia 0OUTaHMs 10 1.5
8 OKOJI0TUsl BUJIOB U MOMYJISILIUMA 10 0.5
9 DKosorus cooOIecTB. 12 0.5
DKOJIOTHYECKUE CHUCTEMBI
10 Buocdepa — rinobanbHast skocucrema | 6
11 YetoBek U OKpyXkarolas cpena 6
12 HacnencrBennas nadopmanus u 10
peanu3anys €€ B KIETKE
13 CtpoeHue u QyHKIIMH OpraHu3MOB 16
14 Pe3epBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB 136 7,5
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INPOBEPSAEMBIE HA EI'S IO BUOJIOI'MU TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOIT'PAMMBI CPEJHEI'O OBILIETO OEPA30OBAHUSA

Kona
NpoBePSIEeMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011Iero
o0pa3zoBaHus
C(bOpMI/IpOBaHHOCTI) 3HAaHUM O MeCTe WU poim OUMOJIOTMM B CHCTEME

€CTECTBEHHBIX HAayK, B (OPMHPOBAHHH COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTHHBI MUpPA, B MO3HAHUM 3aKOHOB MPHUPOJBI U PEUICHUH >KU3HEHHO BaXKHBIX
COIMATbHO-3THYECKUX, KOHOMHYECKHX, 9KOJOTUIECKUX npo0Giiem
YeloBEeYEeCTBA, a TaKKE€ B PEHICHHH BOMIPOCOB PAIMOHAIBHOTO IPHPO-
JIOTIOJIB30BaHMsL, B (HOPMHUPOBAHUHM IICHHOCTHOTO OTHOLICHUS K MPHUPOIE,
OOIIECTBY, YENOBEKY; O BKIIA/le POCCHUCKUX U 3apYOCIKHBIX YUEHBIX — OHOJIOTOB

B pa3BUTHE OMOJIOTHHU

Brnanenue cuctemoil 3HaHHIT 00 OCHOBHBIX METOAAaX HAYYHOTO IO3HAHUSA,
WCTIONIB3YEMBIX B OHOJOTHYECKHX HCCIENOBAHUAX JKUBBIX OOBEKTOB U
9KOCHCTEeM (ONMHMCaHUE, HM3MEpPEHHE, IPOBEICHUE HAONIONCHUN);, ClocobamMu
BBISIBJICHUS M OIICHKH aHTPOIIOTEHHBIX M3MCHCHUH B TIPUPOJIC.

YMeHHe BBIABUTaTh THUIOTE3BI, TMPOBEPATh WX  OKCIIEPUMEHTAThHBIMU
cpeiacTBaMH, (GOPMYJIHpYs IIeJIb HCCIACIOBAaHUS, aHAJIU3UPOBAThH ITOJIyUYCHHBIC
Pe3yIbTaThI U 1e1aTh BHIBOIBI.

BrisiBlIcHHE 3aBUCHMMOCTH MEXAY HCCICAYEMbIMA BEJIMUYMHAMH, OOBSICHEHHUE
MIOJTyYE€HHBIX PE3yNbTaTOB M (POPMYIHpPOBaHHWE BBIBOJOB C HCIIOJIIb30BAHUEM

Hay4HBIX ITIOHSATUH, TEOPUHI U 3aKOHOB

YMeHue BIafeTh CHUCTEMON OWOJOTMYECKHX 3HAHWH, KOTOpas BKIFOYAET:
OCHOBOIIOJIArAIoNHe OMOJIOTMYECKUE TEPMUHBI W TOHSTHS (KWU3Hb, KIIETKA, TKaHb,
OpraH, OpraHu3M, BHJI, TIOITyJISIITHSI, SKOCHCTEMa, OHOIIeHO03, Orocdepa; MeTabomm3Mm,
rOMEOCTa3, KIICTOYHbI HIMMYHUTET, OMOCHHTE3 OeJIKa, OMOIOIMMEPBI, TUCKPETHOCTb,
CaMOpEryJIfiliisi, CaMOBOCIPOU3BEICHHE,  HACIECTBEHHOCTh,  H3MEHYHUBOCTH,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouonornueckue Teopud: KkierouHas teopus 1. llIBanna, M. [llneiinena,
P. Bupxoga; KJIOHAJIBHO-CEIIEKTUBHOIO AMMYHUTETA I1. Opnux,
N.U. MeunukoBa, XpoMOCOMHasl Teopusi HacineAcTBeHHocTH T. MopraHna, 3akoH
3apoapimieBoro cxojcrtsa K. bapa, a3BomounonHas Teopusi Y. JlapBuHa,
CHUHTETHYECKasi TEOPHsI IBOJIIOIMH, Teopusl aHTponoreHesza Y. JlapBuHa; Teopus
ouoreonenosa B.H. Cykauésa; yuenne H./. BaBunoBa o nieHTpax MHOrooopasus
U TIPOUCXOXKIAECHUS KyJIbTYpHBIX pacTeHud, yueHue A.H. CeBeproBa o myTsx u
HaIpaBJIeHUAX dBoJoInY, yuenue B.U. BepHanckoro — o 6uochepe);

3aKOHBbI (G,I[I/IHOO6pa3I/I$I IIOTOMKOB  IEpPBOro  IOKOJICHUA, PACIICIIJICHUA

/
OOKYMEHT
SJIEKTPOHHOI
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MNPpU3HAKOB, He3aBI/ICI/IMOm HacCJICAOBaHUA MPU3HAKOB I. MCHZ[CJ'ISI; CHCIIVICHHOT'O

[TQETMEeA 5 MpU3HAKOB M HapylIeHUs clemieHus reHoB T. Moprana;

u I'IO(%I'IMCI:I-O . .
TOMONOTMUCCKUX psAOB B| HaciencTBeHHOM n3meHuuBoctd H.UM. BaBunosa; re-

GirhBéerBES pasnosecus [Ix. Xapau u B. BaitnOepra; 3apojbIIeBOro cX0ACTBA
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Kon
NMPoBePSIeEMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJbTATaM O0CBOCHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
o0pa3oBaHus
K. Bapa; 6norenerndeckuit 3akon J. ['exkerns, @. Mromepa);

MIPUHIIUIL (YUCTOTHI TaMET, KOMIUIEMEHTApHOCTH);

mpasmia (MuauMyMa FO. JInbuxa, 3KoJorHuecKkoi mupaMusl 9nucell, OHoMacChl
U DHEPTHH);

rumote3sl (koanepBaTHoi A.M. Onapmna, mepsuyuHoro OympoHa JDk. XommeitHa,

mukpocdep C. @okca, pubosuma T. Yek)

VYmenne peuiate IIOHMCKOBBIC OHOJIOTHYECKHE 3aga4y; BbBIABIATE IIPHYUHHO-
CJICACTBEHHBIC CBA3U MCEXKAY HCCICAyEMbIMA OHOJIOTHYECKUMU O6’BCKTaMI/I,
mnponeccaMm M ABJICHUAMU, JCJIaTb BbIBOABI W IPOrHO3bl HAa OCHOBAHMHW IIOJY-
YEHHBIX PE3YJIbTATOB,

COCTaBJIATL I'CHOTUIIMYCCKUC CXCMbI  CKpPCIIMBAHUA JIA  pPa3HbIX  TUIIOB
HacCJICAOBAHUA IPU3HAKOB Y OPraHU3MOB, COCTABJIATH CXEMBI IIEPEHOCA BEIICCTB U

OHEPruu B 9KOCUCTEMAX (HCHI/I IIUTaHWs, ITUIICBBIC CCTI/I)

YMeHre YCTaHaBIMBATH B3aUMOCBSI3M MEXIY CTPOGHHEM U (YHKIMAMU:
OpPraHOW/IOB, KIJIETOK pa3HBIX TKaHEW, OpraHaMM U CHCTEMaMH OpraHoB Y
pacTeHuii, KUBOTHBIX M YEJIOBEKa; MEXIY dTallaMH OOMEHa BEILECTB; TallaMu
KJIETOYHOIO IIMKJIAa W JKM3HEHHBIX IHMKIOB OpPraHWU3MOB; 3TaliaMd dSMOpHO-
HAJIBHOTO PAa3BUTHS; TEHOTHIIOM U (PEHOTHIIOM, ()EHOTHIIOM U (PaKTOpaMU CPeabl
OOWTaHUS; TPOIECCAMU DJBOJIONWH; JABWXKYIIMMH CHIAMH aHTPOIIOTEHE3a;
KOMIIOHEHTAaMH  Pa3JIMYHBIX JKOCHCTEM M IPHUCHOCOONECHUSMH K HUM

OpraHu3MoB

YMmenue BBLIACIIATE CYHICCTBCHHBIC IPU3HAKU:

CTPOCHHUSI BHPYCOB, KJIETOK IPOKAPHOT M DYKAPUOT; OIHOKICTOYHBIX U
MHOTOKJIETOUHBIX OPraHU3MOB, BU/IOB, OMOT€OIICHO30B, IKOCHCTEM 1 OHoCchepsr;
CTPOCHHSI OpPraHOB M CHCTEM OpTraHOB pAaCTeHUH, >KUBOTHBIX, 4YEJOBEKa;
MPOLIECCOB  JKU3HECATEIBHOCTH, MPOTEKAIONMX B OpraHu3Max pacTEHHI,
KMBOTHBIX M 4YEJOBEKa; OHMOJIOTMYECKUX TIPOIECCOB: OOMEHa BEIIECTB
(merabomu3Mm), wWHpOpPMAMM W  TPEBPAlCHUS  DHEPruHM,  OpoKeHUs,
aBTOTPO(HOTO U reTepOoTPOPHOrO THIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHTO33, Mei03a, TaMeToreHe3a, SMOPHOreHe3a, TOCTAIMOPHOHAITHHOTO Pa3BUTHA,
pPa3sMHOXCHUS, HMHAMBUIYAILHOTO  pa3BHTHS  OpraHu3Ma (OHTOTeHe3a),
B3aUMOJICHCTBHSI T€HOB, TeTEpPO3KCca; JEHCTBHI HCKYCCTBEHHOTO OTOOPA,
CTaOWIM3UPYIOUIETO, JBIDKYIIEr0 M Pa3phIBAIOLIETO E€CTECTBEHHOTO OTOOpA;
AJUIOIIAaTPUYCCKOI0 U CUMIIATPHUYECKOT'O BI/I)IOO6p8,30BaHI/I$I; BJIMSTHUA OBVOKYIITUX
CHJI DBOJIIOLMHM Ha T€HO(MOH TOMYJISAIHMHU; PUCIOCOOICHHOCTH OPraHU3MOB K
cpezie OOMTaHUs, YepeJOBaHMsI HAPaBJICHUA DBOJIONNHU; KPYrOBOPOTa BEIECTB

1 IIOTOKA S3HCPIrur B 9KOCUCTEMAX

/
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CHOPMAPOBARHOCTE yMEHHSL  BBUICISTE CYLICCTBEHHBIE NPHU3HAKH BUPYCOB,
[TORFOK C Aldokapror W | D2yKapwoT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
f @%M@E to BUJIOB, 061OreoLeH030B u 9KOCUCTEM;

@CBOBABMBEAFEpOIIECCOB 0OMEHA BEIIECTB M NPEBPAIICHHUS SHEPTHH B KIICTKE,
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Kon IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJbTATaM O0CBOCHUS
NMPoBePSIeEMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
TpeOoOBaHMS o0pa3oBaHus

(doTocHHTE3a, TUIACTUYECKOTO W DHEPreTHYecKOro OOMeHa, XEMOCHHTE3a,
MHUTO3a,  MEH03a,  OIUIOAOTBOPEHUS,  Pa3BUTHS W Pa3MHOXKEHHUS,
WHANBUAYyAFHOTO  Pa3BUTHS ~ OpraHm3Ma  (OHTOTeHe3a), OOprOBI  3a
CYIIECTBOBaHUE, €CTECTBEHHOTO otbopa, BUA000pa30BaHMUS,
MPUCTIOCOOJICHHOCTH OPTaHM3MOB K Cpejiie OOMTaHUs, BIHUSHUS KOMIIOHCHTOB
9KOCUCTEM, AHTPOIOTCHHBIX W3MEHEHHH B 3KOCHUCTEMaX CBOEH MECTHOCTH,

KpyroBOpOTa BEMIECTB U MPEBPAIIEHIS SHEPTUH B Onochepe

YMeHHe HCIOJb30BaTh  COOTBETCTBYIONIME apryMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JJIsl IOKa3aTeNILCTBA POJCTBA OPIraHU3MOB Pa3HBIX
CHUCTEMATHYECKUX TPYII;, B3aUMOCBA3M OpPraHU3MOB U Cpelibl OOHTaHWUS,
€/IMHCTBA YEJIOBEYECKHUX Pac; HEOOXOUMOCTH 3I0pPOBOTO 00pasa KH3HHU, COXpa-
HEHHS Pa3HOOOpasusi BUJOB W DKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHUS

MIPUPOJBI U YEJIOBEUECTBA

YMeHHe KPUTHYECKU OICHHBATHL WH(POPMAIUIO OMOJIOTHYECKOTO COJCPIKAHUS;
HHTEPIPETUPOBATh 3TUYECKHUE ACIEKTbl COBPEMEHHBIX MCCIEOBAaHUN B
Owonorum, MenWIMHE, OWOTEXHOJIIOTWH;  pPacCMaTpuUBaTh  TJIO0AIBHBIC

9KOJIOTHYECKUE TMPOOJIEMBI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHHIO K

HUM CO6CTB6HHYIO MO3HUIINUIO

IHHEPEYEHD 3JIEMEHTOB COIAEPKAHUSA, IPOBEPAEMBIX HA EI'D ITO BUOJIOT'NN

Kon
1

HpOBepﬂeMblﬁ IJIEMCEHT COAECPKaHUS
buonorus xax HayKka. JKuBbIe cUCTEMBI U UX HU3y4YCHHUC

1.1

CoBpemeHnHas Ouoorus - KOMIIJIEKCHAs HayKa. Buonornueckue HayKH
W wu3y4aemble uMH TpoOnembl. DyHIaMEHTaNbHBIE, MPHUKIATHBIE W ITOMCKOBBIE HAyJYHBIE
HCCIIEAOBAHNS B OMOJIOTHH.

3HaueHue Owonornu B (HOPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MHpA.
[Ipodeccun, cBszanHbie ¢ Ouosiorueil. 3HaYeHHE OWOJIOTMUM B TNPAKTUYCCKOH JIEATSIBHOCTU

YCJI0BCKa: MCIUINHE, CCIIbCKOM XO3ﬂﬁCTBC, MPOMBIIIUICHHOCTH, OXPAaHC MTPUPOJAbI

1.2

XKuBble cHuCTeMBl Kak IpeaMerT u3ydeHusi Ouonoruu. CBOWCTBA JKUBBIX CHUCTEM: EIUHCTBO
XMMUYECKOr0 COCTaBa, MAWCKPETHOCTh M IEIOCTHOCTh, CIOXHOCTb M  YIHOPSJOYEHHOCTh
CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHH3aIHs, CAMOBOCIPOHM3BEJCHHE, Pa3paKUMOCTh, W3MEH-
YHBOCTb, POCT U Pa3BUTHE.

YpoBHU OpraHU3allUU KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KII€TOUYHbIN, TKAHEBBIM, OPraHU3MEHHBIH,
MOMYJISIIIMOHHO-BUIOBOM, SKOCHCTEMHBIH (OMoreouneHotuueckuii), OuocdepHsiii. Ilpomeccsl,
MPOUCXOJSIIME B JKUBBIX cHucTeMax. OcHOBHblE NpH3HAaKH >kuBOro. JKu3Hb Kak ¢opma

CyImI€CTBOBaHUA MaTCpHUU

MCTOI[BI OHOJIOrHYCCKOM HAYKH. Ha6J'IIO,I[CHI/Ie, HU3MCPCHUEC, OSKCIICPUMCHT, CUCTCMATU3alNAd,

/
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IIpoBepsieMblii 31eMEHT COIEPKAHUSA
B Omonormveckux maHHBIX. OIEHKa JOCTOBEPHOCTH TOJMYYEHHBIX pe3yabTaToB. [lpwauHbI

HUCKaXXCHUA PE3YJIbTATOB SKCIICPUMCHTA. IloHsITHE CTAaTUCTHYECKOTO TECTA

KneTka kak Onojorundeckas cucremMa

2.1

Krnetka — cTpykTypHO-(OyHKIIMOHATBHAS SUHMIIA KUBOTO. ICTOpHS OTKPBITHS KJIeTKH. PaboOThI
P.I'yka, A.JleBenryka. Knerounas teopus (1. llBann, M. lUlnefinen, P. BupxoB). OcHOBHBIE
TMOJIOXKEHHUSI COBPEMEHHOHN KJIETOUHOU TCOPHUH.

MeTo1p1 MONIEKYISAPHON U KIETOYHON OMOJIOTHH: MUKPOCKOIIHS, XpoMaTorpadus, 3MeKTpodopes,

METOJ MEUEHBIX aTOMOB, Au(depeHInanbHoe HeHTPU(YTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK

2.2

XHUMUYECKUI COCTaB KJIETKH. Makpo-, MUKpO- U YJIbTPaMHUKPOAIEMEHTh. Bojga um €€ ponp Kak
pacTBOpHUTENS, peareHra, ydyacTueé B  CTPYKTYpUPOBAaHUHM  KJIETKH, TEIUIOPETYIISAIUH.
MuHepanbHbIe BEIIECTBa KIETKH, X OHOJI0rudeckas poib. Posib KaTHOHOB M aHHOHOB B KIIETKE.
Buonornueckue mnonumepsl. benku. AMUHOKHCIOTHBINH cocTaB 0enkoB. CTPyKTYyphl O€IKOBOI
Monekybl. IlepBuuHas cTpykTypa Oenka, meNTUAHas CBA3b. BTopu4Has, TpeTHdHas,
YeTBEepTUYHAs CTPYKTYphl. JleHarypamusa. CeoiictBa OenkoB. Knaccupukanus 6Genkos. buo-
morudeckue HyHKITUN OEIKOB.

VYrueBoabl. MoHOcCaxapuipl, AMCAaXapuibl, OJIMIOcaxapujibl W monucaxapuabl. OOIMKA IUTaH
CTpOEHUS U HU3NKO-XUMHUYECKHE CBOWCTBA yIJIeBOOB. buonornyeckue GyHKINH YIIIEBOIOB.
Jlunuaet. TuapodunbHO-ruApOodOOHBIE cBolicTBA. Kiaccudukanus nunuioB. TpuUrIIUIEpPHIBL,
(dbocomumuaer, BOCKH, cTepouapl. buomormdeckne ¢yHKmuM ImnuaoB. OOmme CBOWCTBa
OMOJIOTHYECKUX MEMOpaH — TeKy4eCTb, CIIOCOOHOCTh K CAMO3aMBIKaHUIO, ITOYITPOHULIAEMOCTb.
Hyxnennossie kucnotel. JJHK n PHK. Ctpoenne nykiennoBsix kuciot. Hykneoruast. [Tpunnun
kommieMeHTapHocTH. llpaBuno Yapradgda. Crpykrypa JHK — n1BoiiHas  compais.
Mecronaxoxaenue u ononorndeckue Gpyukunun JJHK. Bugst PHK. @ynkium PHK B knetke.
Crpoenne Monekynsl AT®. Makposprudeckue cBszu B Monekylde AT®. buonoruueckne
¢ynkunu AT®. BoccTaHoBieHHbIE MTepeHOCUHKH, HX QyHKIMN B KieTke. CekBenupoBanue JJHK.
CrpykTypHas Ouonorus: OHOXMMHUYECKHE M OHO(QHU3MYECKUE MCCIEAOBAaHUA COCTaBa H

MIPOCTPAHCTBEHHON CTPYKTYPHI OMOMOJIEKYJT

23

Tumel  KJIETOK: JyKapuoTHdeckas M Ipokapuotuueckas. CTpyKTypHO-(QYHKIHOHAJIBHBIE
o0pa3oBaHUs KICTKH.

Crpoenue npokapuoTHdeckoil kietku. KierouHas ctenka Oakrepuil u apxeil. OcoOeHHOCTH
CTPOEHUSI TeTepOTPO(HOI U aBTOTPOPHOH MPOKAPUOTUIECKUX KIETOK. MECTO ¥ POJIb MPOKAPHUOT
B OMOLIEHO3aX.

CrpoeHre W (QYHKIMOHHUPOBAHUE OJYKAPUOTHUYECKOW KieTku. [lma3matuueckas meMOpaHa
(mnazmanemma). CTpykTypa IUIa3MaTHUecKod MeMOpaHbl. TpaHCHOPT BeLIECTB  4epes3
TUTa3MaTHYECKYI0 MeMOpaHy: TacCUBHbBIN (Muddysus, odneruénnas auddy3us), ak THBHBIH (Tiep-
BUYHBIA U BTOPUYHBIN aKTUBHBINA TpaHcnopt). [lomynponumaemocts MmeMOpaHsl. Pabora HaTpuii-
KaJIMeBOr0 Hacoca. ODHIONMTO3: MUHONWTO3, (aromuro3. Ox3oumuro3. Kierounas creHka.
CrpykTypa 1 QyHKIHHU KIETOYHOH CTEHKH PacTeHUH, IPUOOB.

Hurormaszma. Ilurozoms. I[urockenmer. JIBmkeHwe mHTOIUIA3MBI.  OpraHouabl  KJICTKU.

/
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IIpoBepsieMblii 31eMEHT COIEPKAHUSA
anmnaparta ['onbxu. TpaHCIOPT BEWECTB B KIETKE. Bakyonu pacTUTENbHBIX KIETOK. KieTouHBIM

cok. Typrop.

[TomryaBTOHOMHBIE OpraHOWABI KIETKH: MATOXOH/IPHH, TUTACTHIBL.

Crpoenure u GyHKIMU MUTOXOHApPUH U Tiactu. [lepBuyHbIe, BTOPUYHBIE U CI0KHBIE MIaCTHIBI
(OTOCHHTE3UPYIOUINX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JICHKOIUTACTHI ~ BBICIIMX
pacTeHuM.

HememOpannbie opranouabl knetku CTpoeHre W (YHKIMHM HeMEMOPaHHBIX OPTaHOMIOB KIETKH.
PuGocomer. MukpodunamenTsl. Mplmednsie  KieTku. Mukporpyooukn. KireTodnsrii 1entp.
CtpoeHue 1 IBM)KEHHE KI'YTUKOB U pecHHYeK. MUKpOTpyOOUKH IUTOILIa3Mbl. LIeHTproib.

Anpo. Obomouka sigpa, XpOMaTHH, KapUOIIa3Ma, SAPHIIIKHA, HX CTpoeHne U QyHKIuH. S aepHbIit
OenKoBbIi MaTpukc. [IpocTpaHcTBEHHOE pPacnoiIoKeHHe XPOMOCOM B MHTepda3zHoM siape. benku
XpOMAaTHHA — THCTOHBI.

Knetounsie BkimtoueHus. CpaBHUTENbHAs XapaKTEpUCTHKA KIETOK 3YKapHOT (pacTUTEIbHOM,

YKUBOTHOM, TPpUOHO)

24

AcCHMWIIALIUS W JUCCUMMJISIIMS — JIBE CTOPOHBI MeTabosnm3Ma. Tumbl oOMeHa BelIeCTB:
aBTOTPO(HEIN U reTepoTpo(HBIN. YdacTre KHCIopoaa B 0OMEHHBIX MpoIeccax. JHePreTHIeCKoe
obecrieyenue kieTku: npeppamieHrne AT® B oOMeHHBIX mponeccax. DepMeHTaTUBHBIN XapakTep
peaknuii kierouHoro Metabonmsma. OepMeHTHI, UX CTPOEHHE, CBOMCTBA M MEXaHHU3M JEHCTBHSL.
Kodepmentsr. OTnnunst (epMEHTOB OT HEOPraHMYECKHX KaTalU3aTOpOB. Benku-akTHBaTOPHI
1 OeNKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEpPMEHTATUBHBIX PEAKUUH OT Pa3IMYHBIX
(hakTOpOB.

[lepBruHBI CHHTE3 OpPraHMYecKHX BelIecTB B KieTrke. PorocuHTe3. Posp xyoporutactoB B
npornecce Gorocunreza. CreroBast u TemHOBas (aspl. [IpoaykTHBHOCTH oTOoCHHTE3a. BnusHue
pa3nuYHbIX (PAKTOPOB HA CKOPOCTH (OoTOCHHTE3a. 3HaUCHHE (POTOCHHTE3A.

XemocuHTe3. Pa3zHooOpasue OpraHM3MOB-XEMOCHHTETHKOB: HUTPUPHUIMPYIOIIHE OaKTepuH,
XKene300aKTepuH, CepoOaKTEPHH, BOAOPOIHbIC OaKTepHH. 3HAUEHHE XEMOCHHTE3A.

AHadpoOHble opraHu3Mbl. Buapl Opoxenus. IlpogykTel OposkeHHsT M KX HCIOJIb30BaHHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPraHM3Mbl KaK OOBEKThI OHMOTEXHOJOTMHM | BO30YIUTEIIN
0ose3Hei.

AppoOHBIE OpraHU3MEI. DTaIlbl YHEPreTHIecKoro ooMena. [loaroToBUTENbHEIHN dTam. [ THKOIN3 —
0ECKHCIIOPOTHOE PACILENIICHUE TITIOKO3BL.

buonornueckoe OKHCIeHHWE, WIM KIETOYHOE [bIXaHWe. Ponb MHTOXOHApPHII B Tmpoleccax
Oouonoruueckoro okucieHus. Lluknmueckue peakuuu. OxuciauTenbHOe (HOCHOPHUIUPOBAHUE.
[MpeumymiectBa a’poOHOrO IMyTH OOMEHa BEIIECTB TMepea aHadpoOHbIM. DddekTHBHOCTH

SHEPreTHYECKOTo 0OMeHa

2.5

Peakunu maTpuyHoro cunresa. [IpuHIMI KOMITTIEMEHTAPHOCTH B pEakUsAX MaTPUIHOTO CUHTE3A.
Peanmuzanus HacienacTBeHHON wHpOpManuu. [ eHeTHIeCKuit KO, ero CBOMCTBA. TpaHCKpHUIIHS —
MaTpUYHBIN CUHTE3 PHK. IIpuHUIMIIBEL TPAHCKPUIILIUU: KOMILIIEMEHTapPHOCTb,

AHTUTMAPATIIETLHOCTh, ACUMMETPUYHOCTD. TpaHCciAlus U €€ dTamnbl. YuacTue TpancnopTHbix PHK
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Knerounsrit romeocTas.

Bupycsl — HekierouHsle (QOpPMBI JKM3HHU M oOiuratHeie mnapasuTbl. CTpoeHHe MpOCTBIX M
CJIOKHBIX BUPYCOB, PETPOBHPYCOB, OakTeprodaros.
Bupycurle 3a0oneBanusi 4eioBeka, KUBOTHBIX, pactenuid. CIIMIA, COVID-19, counanbHeie u

MEIUIIMHCKHE MPOOIIeMbI

2.6

Knerounstit nmuki, ero mepuoap! u perymsanusa. MHTEpdaza u muro3. OcoOEHHOCTH MPOIECCOB,
mpoTtekatromux B wuHTepdasze. IlogroroBka kimeTkum K JeleHuio. [IpecHHTETHUECKUit
(TOCTMHTOTHYECKUH), CHHTCTHYCCKMA W ITOCTCHHTCTHUSCKHUH (MMPEMUTOTHUECKHMA) ITePHOIIBI
uHTEpPasHl.

Martpuunbiii cunte3 JIHK — perukanus. [Ipunmunel perumkanuu JJHK: komIieMeHTapHOCTb,
MOJIYyKOHCEPBATUBHBI  CHHTE3, AaHTUNApaUIeNbHOCTh. Mexanusm  pervmkanun — JIHK.
Xpomocomel. CtpoeHne xpomocoM. Temomepsl U Tenomepasza. XpOMOCOMHBIH HA0Op KIETKH —
KapuoTHIl. [IWMIOUAHBIA W TaluIOWJHBIA HaOOpBl XpOMOCOM. [ OMOJIOTHYHBIE XPOMOCOMBI.
[TonoBble XpOMOCOMBI.

I[CHGHI/IG KIJIICTKU — MUTO3. CTaILI/II/I MHUTO3a U NPOUCXOAAIINE B HUX MPOLECCHI. Tunel Muto3a.
Kapuoxunes u muroknnes. buosiorundeckoe 3HadeHHe MATO3a. Perymsiust MUTOTHUYECKOTO IIHKIIA
kieTku. [IporpamMmmupyemast KieTo4Hasi THOENb — alonTo3.

q)yHKI_II/IOHaJ'IBHaSI TCHOMMKA

OpranunsM Kak Ononoruyeckas cucreMa

3.1

OAHOKJIETOYHbIE, KOJOHHABHBIE, MHOTOKJIETOYHBIE OPraHU3Mbl I MHOTOTKaHEBbIE OpTaHU3MBI.
@DopMbl pa3sMHOKEHHS OpPraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTHBHOE) M MOJOBOE. Buabl
0ecrosoro pa3MHOXKEHUS: TIOYKOBAHUE, CIOPYJISIUS, (hparMeHTaIus1, KIOHHPOBAHHE.

[TonoBoe pasmuoxenue. IlomoBsle kneTkw, uiau rameTsl. Menos. Crtagun Mmeiiosa. IloBenenue
xpomocoMm B Meiioze. Kpoccunrosep. buomorndeckuii cMpIci Meiio3a M ITOJIOBOTO IpolEcca.
Meiio3 1 ero MecTo B )KU3HEHHOM ILIUKJIE OPraHU3MOB.

[penzaponsimeBoe pasputue. ['amerorenes y xuBoTHBIX. [lojoBeie sxeneszpl. OOpa3zoBaHue U
pasBuTHE TMONOBBIX KieTok. CnepmaroreHe3 u ooreHe3. CTpoeHHE IIOJIOBBIX KJIETOK.
OmnogoTBOpeHHEe M SMOpPHOHATBHOE pa3BUTHE KUBOTHBIX. CIOCOOBI OIUIOJIOTBOPEHHMS: Ha-
pyxHoe, BHyTpeHHee. [lapreHorenes.

WunmuBunyansHoe pa3BuTve opranu3MoB (oHToreHe3). Cragum 3MOpHoreHe3a >KMBOTHBIX (HA
npumepe Jrymkn). JpoOnenune. Tunsl apobnenus. OcoOeHHOCTH APOOJICHUS MIIEKOTUTAIOIIUX.
3apojpIieBble TUCTKU (TacTpyssanus). 3akjajka OpraHOB M TKaHEH M3 3apOJIBIIIEBHIX JIHCTKOB.
B3aumHoe BiusiHHME yacTel pa3BHBAIOLIErOCs 3apojpliia (3MOpHOHAIbHAS MHIYKLMS). 3aKiaaka
IUTaHa CTPOEHHUS )KMUBOTHOTO KaK Pe3ysbTaT MepapXHUECKUX B3aUMOACHCTBHI TeHOB. Bimsanue Ha
SMOPHOHATIBHOE Pa3BUTHE PA3TMUYHBIX (DAKTOPOB OKPYIKAIOLIEH CpPEbl.

Poct u pasBurme xuBoTHBIX. [locTaMOpuoHaneHBI mepuon. IIpsmoe u HempsMoe pa3BUTHE.
PazButne ¢ Meramopo3oM y Oecro3BOHOYHBIX M ITO3BOHOYHBIX >KHBOTHBIX. buojormyeckoe
3HAYEHHE TPSMOTO M HEMPSAMOTO DPa3BUTHSA, WX PACIPOCTpPaHEHHWE B MpHUpoje. THmsl pocra

KHMBOTHBIX. q)aKTOpLI peryjidnun pocCTta KMBOTHBIX W YCJIOBCKA. CTa)_'[I/II/I HOCT3M6pI/IOHaJ'II>HOF0
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pa3BUTHE PACTHUTENBHBIX OPTaHW3MOB. [IBOIHOE OILTOMOTBOPEHHE Y IIBETKOBBIX DPACTEHHIA.

O6pa3zoBaHKe U pa3BUTHE CeMEHH. MeXaHN3MBbl PEryIALUN OHTOTEHE3a Y PACTEHUH W KHUBOTHBIX

32

Ucrtopust craHOBIACHUS U Pa3BUTHUSI TEHETUKU KaK Hayku. OCHOBHBIC T€HETHUECKHUE MOHSATUS U
CUMBOJBL. [ 'OMOJOTHYHBIE XPOMOCOMBI, aJUIeNbHBIC TCHBI, aJbTEPHATHBHBIC IPU3HAKH,
JIOMUHAHTHBIA M PEIECCUBHBIA MPHU3HAK, TOMO3UTOTA, T€TCPO3UIOTa, YUCTAsl JTUHUS, TUOPUIIBI,
reHorur, ¢eHorurr. OCHOBHBIE METONBI TCHETHKH: THOPHIIOIOTHYCCKHM, ITMTOJIOTHICCKHUH,

MOJIeKyJ'I}IpHO-FeHeTI/IquKI/Iﬁ

33

MomnorubpunHoe ckpemmBanue. IlepBerii 3akoH MeHIens — 3aKOH eIWHOOOpasus THOPHIOB
nepBoro nokoneHus. [IpaBuno nommuHupoBanus. Bropoit 3akoH MeHens — 3aKoH pacileruieHus
puU3HaKoB. lluTonmormueckne OCHOBBI MOHOTMOPHIHOIO CKpelluBaHMs. [HIIOTE3a YUCTOTHI
ramer.

AHanuzupyroniee ckpemuBaHue. I[IpomMeXyTOUHBIM XapakTep HacienoBaHus. PaciiersieHue
MMPU3HAKOB IIPXU HETIOJIHOM JOMHWHHUPOBAHWH.

JurnOpuaHoe ckpermmBanue. Tpertnii 3akoH MeHzaens — 3aKOH HE3aBHCHMOTO HACIIEIOBaHUS
npu3HaKoB. L{uTosoruueckre OCHOBBI JUTHOPUIHOTO CKPEITUBAHMSL.

CueruieHHOE HacienoBaHue pu3HakoB. Paborel T. Moprana. CrierieHHOE HacIeJOBaHUE TSHOB,
HapylIeHNE CIETIICHUs MEeX Ty TeHaMH. XpOMOCOMHasl TEOpHUs HACIEACTBEHHOCTH.

I'eneruka roJja. XPpOMOCOMHBII MEXaHU3M OIIpeCIICHUsA rnoJja. AyTOCOMBI
U TMOJOBBIE XPOMOCOMBI. ['OMOTaMeTHBII M reTeporaMeTHbIM mois. ['eHeTmueckas CTpyKTypa
MOJIOBBIX XpoMocoM. HacrenoBanne mpu3HAKOB, CIETIIEHHBIX C TIOJIOM.

I'enotun kak nenoctHass cuctema. IlnelioTpornnss — MHOKECTBEHHOE [EHCTBUE TEHA.
MHOXeCTBEeHHBIN ayuienu3M. B3aumojeiicTBie HeamenbHbIX TeHOB. KoMIUIeMeHTapHOCTb.

Onucra3s. [lonumepus

34

BanmoselicTBre TeHOTHIIA U cpebl MpU (OopMHUPOBaHNK (eHoTHMa. M3MEHUHBOCTh MPU3HAKOB.
KauyecTtBeHHbIE M KOMMYECTBEHHbIE NpU3HAKW. BHIBl W3MEHUMBOCTH: HEHACIEICTBEHHAas W
HaCJIECTBEHHASI.

MoudukanmoHHass W3MEHYMBOCTh. Poms  cpenpl B (popMHpOBaHMM — MOIU(HKAIOHHON
m3MeHunBoctd. Hopma peakiyu npusHaka. BapuanmMoHHBIA psiA M BapualUOHHAs KpUBas
(B. Horansucen). CroticTBa MOTU(PHUKAIIIOHHONW H3MEHUYNBOCTH.

I'enorrnmueckas n3MeHUMBOCTh. CBOMCTBA M€ HOTHIIMYECKON N3MEHYMBOCTU. BH/IbI TeHOTUITNYECKOM
W3MEHYMBOCTH: KOMOMHATHBHAS, MyTaIlMOHHAS.

KomOvuHathBHAsST W3MEHYMBOCTH. Me03 © TOJNIOBOM TMIPOIleCC — OCHOBAa KOMOWHATHBHOU
M3MEHYMBOCTH. POl KOMOMHATHBHOW M3MEHYMBOCTH B CO3JIaHWM T€HETUYECKOTO Pa3HOOOpasus B
npeenax oJHOro BUA.

MyTanioHHass U'3BMEHUYMBOCTh. BUlbl MyTaluii: reHHble, XpOMOCOMHBIE, TeHOMHBIC. CIIOHTaHHBIE U
WHIYIIMPOBAHHBIC MYyTaITH. SIepHbIe U IMTOoIa3MaTndeckue Mytarui. COMaTHUYECKIE W TIOJIOBBIC
mytauuu. [lpUyvHBI BO3HUKHOBEHUS MyTauuid. MyTareHpl W HUX BJIMSHUE HAa OpPraHU3MBL
3aKOHOMEPHOCTH MYTALMOHHOIO Mpolecca. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIEACTBEHHOU

n3menunBocty (H.W. BaBunoB). BHesnepHas n3MEeHYHBOCTh W HACJIECTBEHHOCTh
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aHanmza. Hacnencrennsie 3a00meBanus denoBeka. | eHHbIE M1 XpOMOCOMHBIEC OOJIE3HN YeIIOBEKa.

bonesnu ¢ HacieaCcTBEHHOM mpeapacIoJI0KCHHOCTBIO. 3HaucHue MEIULIMHCKOM TEHCTHKH B

MPEAOTBPAINCHUN U JICUCHUHU IT'CHETUICCKUX 3a0oneBanuii yemoBeka. CTBOJIOBBIE KIIETKH

3.6

JloMecTHKaIMsT W CeNeKIHs. 3apoXKACHHE CENEKINU M qoMecTukarum. Yuenne H.M. Basmimoma o
LIEHTPaX TPOUCXOKACHUS ¥ MHOr000pa3us KyJNbTYPHBIX PAacTeHUi. PoJib CeNeKIMU B CO3MaHUH
COPTOB pacTeHWi W MOpoJ KMBOTHBIX. COpT, Mopoja, MmTaMM. 3aKOH TOMOJIOTHYECKHX PSAOB B
HaclencTBeHHON m3MeHunBocTr H.M. BaBuosa, ero 3HaueHue Jis CEICKIIMOHHON paboThI.
MeTtosp! ceneKuoHHON paboThl. MIcKyccTBEHHBINH 0TOOp: MacCOBBIA W WHAMBHTYaTbHBIA. JTaIbI
KOMOMHAIIMOHHOH CcelieKInu. VcrbITanne mponu3BOAUTENCH 10 TOTOMCTBY. OTOOpP 10 TEHOTHITY C
TTOMOIIIBIO OIIeHKH (PEHOTHUIA IOTOMCTBA B OTOOp TIO TEHOTHITY ¢ rmoMorIbio anann3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJICKIIMOHHON paOoThl. PaqualinoHHBIN U XUMHUYSCKUH
MyTareHe3 KaK WCTOYHHK MYyTaluid y KyJIbTYpPHBIX (opM opraHuzMoB. lcmonb3oBaHue
TCHOMHOTO PEIaKTHPOBaHUsI W MeTonoB pexoMOmHaHTHRIX JIHK ans momydenust mcxogHOro
MaTepuana sl CEEKLHH.

[Nomyuenue monwrutionoB. BHyTprBUIOBas ruOpuan3amus. biv3KOpoACTBEHHOE CKPEIUBAHKE, WIH
vHOpUmMHT. HepoacTBeHHOE CKpelMBaHWe, WM ayTOpumuHr. [eTepo3ruc ©W ero MpUYWHEL
Hcnonb3oBanue rereposuca B cenekimu. OtnanéHHas ruOpuamsanms. [Ipeomonenue Oecrutofus

MEKBHJIOBBIX THOPHIOB. JIOCTIKEHHS CEEKIMN PACTeHUH U YKUBOTHBIX

3.7

OOBEKTBI, HCHONb3yeMble B OHOTEXHOJNIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJBTYpBI,
MHUKPOOPTaHM3MbI, WX XapaKTepUCTHKA. TpalulyoHHas OHOTEXHOJOTHS:  XJeOoleueHuHe,
MOJTyYCHHE KHCIOMOJIOYHBIX IPOLYKTOB, BHHOAEHE. Muxpoduonornyeckuii cunres. OObeKTHI
MHUKpPOOHOJIOTHYECKUX TexHomoruid. [Ipon3BoactBo Oenika, aMWHOKUCIOT ¥ BHTaMHHOB.
HckyccTBEHHOE OIUIONOTBOPEHUE. PEKOHCTpYKIHMS SIMIEKIETOK W KIOHUPOBAaHHE JKUBOTHBIX.
Merto/1 TpaHCIUIAHTALMY SIAEP KIETOK.

XpoMOCOMHasi W TeHHas HHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha W KOHCTPYMpPOBAaHHE
pexom6OuHaHTHEIX JIHK. JlocTHXEHHSI M TEpCIEeKTUBBI XPOMOCOMHOW M T€HHOW HHXCHEPHH.

MG,I[I/II_II/IHCKI/IC OHOTEXHOJOTHU. MCrob30BaHUE CTBOJIOBBIX KIIETOK

Cucrema u MHOFOO6paSI/Ie OpraHn4YCCKOro Mmupa

4.1

buonoruueckoe pasHooOpasue opraHu3MoB. CoBpeMeHHas CHUCTEMa OPTaHHYecKOro MHpa.
[Tpunnumne! knaccupukanuy opraHu3mMoB. OCHOBHBIE CHCTEMATHUECKUE IPYIIITBI OPTaHU3MOB.

Oco0eHHOCTH CTPOEHUS M KU3HEACITEIHbHOCTH OJHOKJIETOYHBIX OpraHn3MoB. bakrepuu, apxeu,
OJHOKJICTOUHBIE TPHUOBI, OJHOKJIETOYHBIE BOJOPOCIH, Apyrue NpoTUCThl. KonoHuanabHble
OopraHm3Mbl. [IBmkKeHre OJHOKIETOYHBIX OpPraHW3MOB: aMEOOHMIHOE, KTYTHKOBOE, PECHUYHOE.
3amuTa y OJHOKJIETOYHBIX OPraHM3MOB. Pa3npaXuMMOCTh y OJHOKJIETOYHBIX OPraHH3MOB.

Takcucel

4.2

MHorokJieTouHble pacTeHusl. B3auMocCBsI3b 4acTeil MHOTOKJIETOUHOTO OpraHu3ma. TKkaHu, OpraHbl
U CHUCTEMBbl OPraHOB MHOTOKJIETOYHOro opraHu3ma. OpraHu3Mm Kak enuHoe uenoe. TkaHu
pactenunii. TUITBI pacTUTENBHBIX TKAHEH: 00pa3oBaTebHAS, TTOKPOBHAS, MPOBOASINAS, OCHOBHAS,

MexaHnueckas. OcoOeHHOCTH CTpoeHus, QYHKINHI U PacIOIOKEHUs TKaHEH B OpraHax pacTeHHUH
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razoB 4epe3 NOBEPXHOCTh KIETKU. TpaHCHOPTHBIE CUCTEMBI PACTEHHUN. BblAeneHrne y pacTeHu.

3ammTa y MHOTOKJIETOUHBIX pacTenuil. KyTtukyna. CpencTsa macCUBHOM M XMMUUECKON 3aIUTHI.
DduroHIM ORI
PazapaxxuMocCTh U peryisuus y opraHu3MoB. Pa3npakuMocTh U perymisiusi y MHOTOKIETOUHBIX

paCTeHHﬁ. PocToBbIe BellleCTBA U UX 3HAUYCHUEC

4.5

MHOrokJeTouHble KUBOTHbIE. B3anMOCBsA3b YacTeid MHOTOKJIETOYHOI'O oOpraHu3ma. TKaHH,
OpraHbl M CHCTEMBI OPraHOB MHOTOKJIETOYHOIO opraHuzma. OpraHusM Kak eIMHOE IeNoe.
I'omeocTtas. TkaHuM KHUBOTHBIX M 4YEIOBEKa. THIBI >KHBOTHBIX TKaHEHW: JSIUTEIHAIbHAS,
COCIUHUTEIbHAS, MEbIIIeYHas, HepBHas. OCOOCHHOCTH CTpOcHHS, (DYHKIUN U PaCIIOJIOKCHUS

TKaHEeH B OopraHax >XMBOTHBIX U YCJIOBEKa

4.6

Opranbl U CUCTEMBI OpPraHOB >KMBOTHBIX. DYHKIIMM OpraHoB M cucteM opraHoB. Omopa Tena
opranu3MoB. CKeJeTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX JKMBOTHBIX. HapyXHblli H
BHYTpeHHUI ckeneT. CTpOoeHUe U TUIIBI COSMHEHNS KOCTEH.

JIBrKE€HUE MHOTOKJIETOYHBIX JKMBOTHBIX. IluTanue >KWUBOTHBIX. IluTaHue MO3BOHOYHBIX
JKUBOTHBIX. J[pixanue »uBOTHBIX. KoxkHOe Apixanue. JKabepHoe U IErouyHoe JbIXaHue.

JlpIxaHue TIO3BOHOYHBIX JKMBOTHBIX. OBOJIOIMOHHOE YCJIOXKHEHHE CTPOCHMS  JIETKUX
[IO3BOHOYHBIX JKUBOTHBIX. J[pIXaTenpHas cucTeMa 4dejnoBeka. MexXaHW3M BEHTWIALMH JETKUX Y
TITHUI] u MJIEKOTTUTAIOIIHX. Tpancnopt BEIIECTB
y oOpraHu3MoB. TpaHCHIOPT BELIECTB y JKUBOTHBIX. KpOBEHOCHas cucreMa U €€ Oprassbl
KpoBeHocHast cucreMa TO3BOHOYHBIX XHBOTHBIX. Kpyrn kpoBooOpamieHusi. DBOIIOIHOHHEIC
YCJIOKHEHUS CTPOCHUSI KPOBEHOCHOM CHCTEMBbl IO3BOHOYHBIX MWBOTHBIX. Bblienenue y
opranu3MoB. Brienenue y KuBOTHBIX. CokpaTuTenbHble Bakyonu. Opransl BoiieneHus. CBA3b
MOJIOCTU Tella C KPOBEHOCHOHM M BBIAEIUTENBHON cHcTeMaMmH. BblaeneHue y MO3BOHOYHBIX
JKUBOTHBIX. 3aIIUTa Y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M HX MPOU3BOHEIE.
PazgpaxxuMocTs U peryiasinust y opraHu3MoB. Pa3ipaxuMocTh y OJHOKJIETOYHBIX OPraHU3MOB.
Taxkcucel. PazgpaxxuMoCTh U peryJidaiusl y MHOTOKJIETOUHBIX pacTeHuil. POCTOBbIE BellleCcTBa U UX
3HAYCHUE.

HepBHas cucrema u peduiekTopHas perysisinys y MHOTOKJIETOUHBIX )KUBOTHBIX. HepBHas cuctema
U €€ oTlebl. DBOJIOLUOHHOE YCIOXKHEHUE CTPOCHUS! HEPBHOW CUCTEMBI Y )KUBOTHBIX.
Pazpabotka anroputMoB u nporpamm Juist 3QHEeKTUBHON GYHKIIMOHAILHOW aHHOTAIIMU TEHOMOB,
TPaHCKPHUIITOMOB, IPOTEOMOB, METa0OJOMOB MHKPOOPTaHU3MOB, PACTEHHH, XHBOTHBIX U

YCIIOBCKA

OpFaHI/I3M YCJIOBCKA U €ro 310POBbE

5.1

Opranbl U cHCTEMBI OpraHoB uenoBeka. OTAENbl TOJIOBHOITO MO3ra MO3BOHOYHBIX >KUBOTHBIX.
Pednexc u pedexropHas gyra. be3yciioBHEIE U ycITOBHBIE pediieKchl. ['yMopansHas peryIisius
U 3HJIOKPUHHAS CUCTEMA XKHUBOTHBIX U uenoBeka. JKene3bl 3HIOKPUHHON CUCTEMBI M X TOPMOHBI.
[eiictBue TrOpMOHOB. B3auMoCBsI3p HEpBHOM M 3HIOKPUHHOM cucreM. ['unmoranamo-

runoduszapHas cucrema. Peduexc u pediexkropHas nyra. bezycioBHbIe 1 yCIOBHBIE pedIeKChI

3ammra opranu3Ma oT Oorne3Hed. MIMMyHHasi cuctema yenoBeka. KieToYHbBIM M ryMopasibHBIN

/
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5.3

IIpoBepsieMblii 31eMEHT COIEPKAHUSA
Kposenocnas cucrema u e€ opransl. Cepaie, KpOBEHOCHBIE COCYABI U KpoBb. Kpyru kpoBooOpa-

menus. Pabota cepana u e€ perynsims

54

I[BIX&HI/IC YCJIOBCKA. I[I/I(b(by?)I/I}l ra3oB 4YCpe3 IOBCPXHOCTH KIICTKU. I[LIX&TGJ'H)H&?I CHCTEMA

YCJIOBCKA. I[BIX&TCHI)HEIH ITOBEPXHOCTh. PCFYJ'IHI_II/ISI JbIXaHHsI. I[BIXaTeJ'ILHLIe 00BEMBI

55

HI/IIIIeBapI/ITeJ'II)HaSI CHCTCMaA YCJIOBCKA. OTI[CJ'II)I NUIICBAPUTECIIBHOTO TpaKTa. HI/IIIIeBapI/ITeJ'H)HI)IC

KCJIC3BI. BHy’[‘pI/IHOHOCTHOC U BHYTPHUKJIIETOYHOC IMUIICBAPEHUEC

5.6

[ToxpoBbl u ux mpomsBognblie. Opransl Beienerus. [loukn. CrtpoeHne M QyHKINOHHPOBAHHE
He(poHa. DunbTpanus, CEKpelnrs U OOpaTHOE BCACHIBAHME KaK MEXaHW3MbBI PabOTHl OpraHOB

BeienieHus. OOpazoBaHNe MOYH y YeTTOBEKa

5.7

I[BI/I)X(CHI/IC YeJoBeKa: MbleyHas cucremMa. CKeleTHBIE MBbIIIOBI U UX pa60Ta. CTpOCHI/Ie W THUIIbI

COeIUHEHUS KOCTEN

Teopus sBonrouuu. Pa3Butue xu3Hu Ha 3emiie

6.1

OpomonnonHas Teopuss Y. Jlapuna. Ilpenmnoceuiku BO3HUKHOBEHHUS AapBHHH3MA. JKH3HB U
Hay4dHas nearenbHocTh Y. JapBuna.

JBwxkymue cuibl 3Boionru BuaoB 1o Y. J[apBuHY (BBICOKas MHTEHCHUBHOCTH Pa3MHOXKEHUS
OpPTraHU3MOB, HAcJEICTBEHHas WM3MEHYMBOCTh, OOppOa 3a CyIIEeCTBOBAaHHE, E€CTECTBEHHBIH U
HCKYCCTBEHHBIN 0TOOD).

Odopmienne cuaTeTHUecKOor Teopum 3Bomtoruu (CTD). HeiitpambHas Teopusi SBOIIOINM.
CoBpeMeHHas! 3BOJIOLIMOHHAsT OMOJOTHA. 3HAYeHUE SBOJIIOIUOHHON TEOpuH B (HOPMHUPOBAHHH

eCTeCTBeHHO-Hay‘IHOfI KapTUHBI MUpa

6.2

[omynsumsa Kak osrneMeHTapHas eauHUna JBoionud. COBpEMEHHBIE METOABI OLEHKHU
TEHETHUYECKOTO Pa3HOOOpa3usi U CTPYKTYPHI MOMyJIsui. Mi3MeHeHrne TeHoQOoH/1a MOy KaKk
3JIEMEHTAPHOE OJBOJIOLMOHHOE SBIECHHE. 3aKOH TIeHeTHueckoro pasHoBecus JIx. Xapaw,
B. Baitn6epra.

OneMeHTapHble  (QaKTOpel  (ABWXKYIIME CWJIBI) JBOJIONMHM. MYyTalMOHHBIH  MpoIecC.
KomOunatuBHas w3MeHYMBOCTh. [Ipeiid reHoB — ciydailiHble HEHaINpaBJCHHBIE W3MEHECHUS
qacToT ajuienedl B nmomyssinuax. D¢d¢exT ocHoBarensa. Murpaunu. V3omsnust NOmyssiuuii: reo-
rpadudeckas (mpocTpaHCTBeHHas ), Onoiornyeckas (penpoayKTUBHAS).

EcrecTBenHblli 0TOOp — HampaBiSIOIIUKE (akTop 3Bomonnu. POpMBI €CTECTBEHHOrO OTOOpa:
JOBYOKYIINNA, CTAOMITM3UPYIOIMINH, pa3pblBatonuil (Au3pynTuBHEIH). [log0Bo# 0TOOD.
[IprcnocoONeHHOCTh  OpPraHM3MOB  Kak  pe3yiabTaT  MHKPOJBOJIONWH. BO3HUKHOBEHHE
MPUCHIOCOOJIEHHUH Yy opraHn3MoB. ApomMopdo3sl 1 nanoagantanuy. llpumepsr npucnocobieHuid y
opraan3mMoB. OTHOCUTEIBHOCTb IIPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kputepun u cTpykrypa. BugoobpasoBaHue Kak pe3ylbTaT MUKpPOIBOIOIMHU. M3o0msmms
— KImo4eBor (haktop BumooOpazoBaHus. [lyTH u cmocoOsl BHI000pa30BaHU: AJIONATPUIECKOE
(reorpaduueckoe), CHUMIATPUYECKOE (IKOJIOTHUECKOE), «MIHOBEHHOE» (IOJUILIOWAM3ALUS,
rudpuan3zanys). J[muTenbHOCTh SBOIOIIMOHHBIX MTPOIIECCOB.

Mexanu3mbl popMUpOBaHUs OHOIOTHIECKOT0 PasHOOOpasusl.

Ponp SBONMIONMOHHON OMOTOTHH B pa3pab0TKe HAYYHBIX METOAOB COXpaHEHHU OMOpPa3HOOOpa3HsL.
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IIpoBepsieMblii 31eMEHT COIEPKAHUSA
[lepexonusie hopMbI 1 HUITOTEHETHIECKHE PAJIBI OPTAaHH3MOB.

Buoreorpadpuueckue meronbl uzydenus 3pononuu. CpaBHeHue (Gyopsl ¥ (hayHBI MaTEPUKOB U
OCTpOBOB. broreorpadudeckue odmact 3eMid. BUIBI-OHIEMUKHA U PEITAKTHL.
OMOpPHOJIOTUYECKHE U CPaBHUTCIBHO-MOP(OIOrHUSCKUE METOABl HM3Y4YCHHS  SBOJIOLUU.
l'eHeTnyeckre MEXaHU3MbI 3BOJIOIUM OHTOTCHE3a M TIOSBJICHHS 3BOJIOIMOHHBIX HOBIIECTB.
I'oMonornyHbIe W aHAJOTHYHBIC OpTraHbl. Py TMMeHTapHbIE OpraHbl ¥ aTaBU3Mbl. MOJEKYISPHO-
TCHETUYCCKUE, OMOXMMHUYECKHE M MaTeMaTHYeCKHE METOJbl HW3ydeHus »sBoiitonuu. [omo-
JoruyHble reHbl. COBPEMEHHBIC METOJIBI TOCTPOCHUS (PHIOTCHETHYECKHUX JICPEBhEB.
XPOMOCOMHBIC MYTAaIlUU M YBOJIOIUS TEHOMOB,

OO0mme 3aKOHOMEPHOCTH (IIpaBWja) SBOIIONUH. HeoOpaTUMOCTH SBONIONWN. ANanTHBHAS

panuanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIFOLIUN

6.4

HayuHnble rUIOTE3bI MPOUCXOXKACHUS KU3HU Ha 3emie. AOHorene3 u mancrepmus. JloHaydHbIC
MIPE/ICTaBJICHUS O 3apOXKIACHUH KU3HU (KpeaunoHu3M). ['UImoTe3a MoCcTOSHHOIO caM03apOKICHUS
JKU3HU U e€ onpoBepxkeHue onbitamu @. Peau, JI. Cnamnanuanu, JI. Ilactepa. IIpoucxoxnenue
KHU3HH U aCTPOOUOJIOTHSI.

OcHoOBHbIE 3Tambl HEOpPraHW4Yeckoil sBomouuu. I[lmanerapHas (reosnorudeckas) 3BOJIOLUS.
Xumudeckass 3BONIONUS. AOWOTCHHBIM CHHTE3 OpPraHUYECKHMX BEIIECTB M3 HEOPTaHMYECKHX.
Omnsir C. Mmnepa u I'. FOpu. O6pazoBanue monuMepoB n3 MoHOMepoB. KoariepBaTHas THmoTesa
AWM. Omapuna, runorte3a mnepBuyHoro OynboHa JIk. XonneiiHa, reHeTWdeckass THUIOTE3a
I'. Ménnepa. Pubosumsbr (T.Yek) u rumoreza «vmumpa PHK» VY. I'mnGepra. dopmuposanue
MeMOpaH ¥ BO3HUKHOBEHHUE MPOTOKIETKH.

Uctopus 3emum 1 MeToas!l €€ usydyeHus. Vckonaemble OpraHMdecKHe OCTaTKH. ['eoXpoHoIOrus 1
e metoabl. OTHOCUTENbHASE U A0CONIOTHASI TEOXPOHOJIOTHA. | €0XpoHOIIOTHYecKas IKaia: J0HEI,
9pBI, IEPHOABIL, AOXH.

HauanbHele aTambel opraHudeckod sBosronuu. IlosBiieHHE W 3BOJIOLMS IEPBBIX KIIETOK.
OBomonust MeTabonu3Mma. Bo3HukHOBeHMe mepBbIX 3KocucTeM. COBpeMEHHBIE MHKPOOHBIE
OMOMNIEHKM KaK aHaior nepBeIXx Ha 3emie coobmiectB. Ctpomatonuthl. IlpokapuoTel u 3y-
KapuOTHI.

[Ipoucxoxnenne dykapuoT (cuMmOMOreHe3). OBONIOLUMOHHOE IPOMCXOXIECHHE BUPYCOB.
[IponcxoxneHne  MHOTOKJIETOYHBIX  OPTaHW3MOB. BO3HHUKHOBEHHME  OCHOBHBIX  T'PYII
MHOTOKJIETOYHBIX OPTaHNU3MOB.

OcHOBHBIE 3Tambl 3BONIONHUH BHICIINX pacTeHuil. OcHOBHBIE apoMopdo3bl pactenuii. Bwixop
pacteHnii Ha cymry. [losiBIeHHME CIIOpOBBIX PAcCTEHHH M 3aBoeBaHME MMHU cylid. CeMeHHbIe
pacteHus. [Ipoucxok/eHne BETKOBBIX PACTEHUMN.

OCHOBHBIE 3Talbl SBOJIOLMU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bl KUBOTHBIX. Benackas
(hayna. KemOpwuiickuii B3pbIB — MOSIBIICHHE COBPEMEHHBIX THIIOB. IIepBBIe XOpIOBHIE )KUBOTHEIE.
XKuzap B Boje. DOBomouus TO3BOHOYHBIX. [Ipomcxoxaenue am¢puOMH W peNTHIHM.
[Ipoucxoxknenne MiIeKomMTAOMMX W nTUIl. [IpuHIMN KIrodeBoro apomopdosa. OcBoeHue

0ECITO3BOHOYHBIMH M MIO3BOHOYHBIMU KUBOTHBIMU CylIu.
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IIpoBepsieMblii 31eMEHT COIEPKAHUSA
MaccoBble BEIMUPaHHS — SKOJIOTHUECKHE KPUIUCHI TPONLIOTO. [[pUYrHEI U CIeICTBHS MacCOBBIX

BbEIMUpaHuil. COBpEMEHHBIN KOJIOTUIECKUN KPU3UC, €r0 OCOOCHHOCTH

6.5

Paznensl m 3amaum antpomosiornd. Meronsl aHTpornosioruu. CTaHOBIEHHME MpPEACTaBICHUI O
MIPOMCXOXKIEHNH YeoBeKa. COBpeMEHHbIE HAy4HbIE TEOPUH.

CXO0JCTBO 4eJOBEKa C KUBOTHBIMU. CHCTEMaTHUECKOe MOJIoXKeHHe denoBeka. CBUAETEIhCTBA
CXOJCTBA 4EJOBEKAa C JKUBOTHBIMHU: CPaBHUTEIbHO-MOP(OJIOrHYecKre, 3MOPHOIOTHYECKUE,
¢u3noaoro-0MOXMMUIecKue,  moBeAeHUeckue.  OTauuMst  4YeloBeKa  OT  JKUBOTHBIX.
IIpsMOXOXkAECHNE W KOMIUIEKC CBA3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra M
BTOPOU CUTHAJIBHOW CUCTEMBI.

HBwkymme cuinbl ((pakTopbl) aHTpOMOreHe3a: OWoiloTHYecKhe, coluanbHble. COOTHOIIEHHE
OHMOJIOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OCHOBHBIE CTaguU AHTPOINOreHEe3a. ABCTPAJIONUTEKH — IBYHOrME Npeaku mmoaecd. YUemoBek
YMENbIH, MEPBbIE U3TOTOBIEHUS OPYAull Tpyha. UenoBeK NpAMOXONAIIMNA M IMEPBBIA BBIXOJ
moneit 3a mpenensl Adpukn. UenoBek reinenpOeprckuii — oOMMil MpeIoK HeaHIePTaIbCKOTO
YEeJIOBEKa U 4YEJIOBEKa PasyMHOro. YeyoBeK HEaHIEPTaNbCKUN KAK BHJ JIOAEH XOJOJHOTO
KIuMaTa. YeraoBeK pa3yMHBI COBPEMEHHOIO THUIA, JEHHCOBCKHN YEIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a npejaenamu AQpuky.

OBOMIOLUSI COBPEMEHHOI'O uenoBeKa. EcTeCTBEHHBIH OTOOp B MOMyJSALMSAX YEIOBEKa.
MyTanmoHHbIH mponecce U noauMopusM. [lonmynsuuoHHbIe BOJHBI, Apei( T'eHOB, MUTpaLus U
«3¢eKT OCHOBATENSH» B MOMYJISILHUAX COBPEMEHHOT'O YEJI0BEKA.

Uenoseueckue pacel. [lonsarue o pace. bonbiue pacel: eBponeonHas (€Bpa3uiicKas), aBcTpaso-
HerpouaHas (PKBaTOpUalbHas), MOHIOJIOWAHAs (A3MATCKO-aMepUKaHCKasi). Bpems u mytu
pacceneHus yeiqoBeka Mo IuaHeTe. EquHCTBO yenoBeueckux pac. HayuHasi HeCOCTOSTETBHOCTh
pacuzma. IIpucrocoOaeHHOCTh YesloBeKa K Pa3sHbIM YCIOBHSM OKpYKawollei cpeapl. BrusiHne

reorpaduyeckoii cpesl 1 Apeiida reHoB Ha MOP(HOJIOTHIO U PU3HOJIOTHIO YeIOBEKa

DKOCUCTEMBI 1 MMpUCymurue UM 3aKOHOMEPHOCTH

7.1

Pasnenst u 3anaun skosnorun. CBsA3b SKOJIOTHH C IPYTMIMH HayKaMH.
Metoasl axosoruu. IlonmeBeie HaOMIOAEHHA. OKCIEPUMEHTH B 3KOJIOTHHU: MPHPOJIHBIE U
nmaboparopHbele. MoaenupoBaHie B HKOJIOTHH. MOHHMTOPUHT OKpPY)KAIOIIEH Cpenbl: JTOKaTbHBIMH,

PETMOHANBHBIN U TTI00aTbHBIH

7.2

Okojoruueckue (GakTophl W 3aKOHOMEPHOCTH MX JedcTBusA. Kiaccupukaiius 3KOJIOTHYECKHX
(akTopoB: abuoTHyeckue, OHoTHYeCKHe, aHTponoreHHsle. OOmMe 3aKOHOMEPHOCTH JIE€HCTBHUS
skonornyeckux (akropon. IIpaBuno munmmyma (K. Ilnpenrens, 0. JInbux). ToxepaHTHOCTD.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abunornueckne ¢aktopel. CBeT Kak dSKomormdeckuil (axtop. JleficTBHE pa3HBIX YYacTKOB
COJTHEYHOI'0 CIEKTpa Ha OpraHU3Mbl. OKOJOTMYECKHE TpYNIbl PAaCTEHHH M >KUBOTHBIX I10
OTHOIIEHUIO K cBeTy. CHTHAJIbHAS pOJIb cBeTa. DOTOMEPHOTU3M.

Temneparypa kak okomormueckuii akrop. JlefictBue Temmeparypel Ha OpraHU3MBIL.

IlofKMIoTepMHERIEC 1 TOMOHQTEPMHPIE OPTaHU3MBL. DBPHTEPMHBIE F CTEHOTEPMHBIE OPTaHU3MBI.
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IIpoBepsieMblii 31eMEHT COIEPKAHUSA
Cpenpl OOWTaHWS OpPraHW3MOB: BOJIHAs, HA3eMHO-BO3AYINHASA, TIOYBEHHAs, TIIyOWHHASA

MOJNOYBEHHAs, BHYTpHOpraHn3MeHHas. DU3NKO-XMMUYEeCKHe OCOOCHHOCTH cpel OOUTaHUs
opranm3MoB. [IprcrocobneHnst opraHu3MOB K KU3HHU B Pa3HBIX Cpeax.

buonornueckue putMmbl. BHemHune W BHyTpeHHHE PUTMBL. CyTOYHBIE W TOAMYHBIC PHTMBI.
[Iprcnoco6neHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM YCIIOBHIA YKU3HU.

JKuznennsie popmer opranu3moB. [lorstue o xxu3HeHHON hopme. JKu3HeHHbIe POPMBI pacTECHUIA:
JICPeBbsl, KYyCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHHE TPaBbl, OJHOJCTHHUE TpaBbl. JKU3HEHHBIC
(hOpMBI KUBOTHBIX: THAPOOMOHTEI, TEOOMOHTHI, a3p0oOHOHTE. OCOOEHHOCTH CTPOCHHS U 00pasa
KU3HU.

buornueckne dakropel. Bumbl OMOTHYECKHMX B3aMMOJEHCTBHIA: KOHKYPEHIUS, XUITHHYECTBO,
cumbuo3 u ero ¢Gopmbl. [lapazutm3m, Koomepamusi, MyTyaldu3M, KOMMEHCAJIH3M
(xBapTHpaHTCTBO, HaxieOHMYECTBO). HeTpodudeckue B3ammoseiicTBus (Tonmueckue, Ghopuiec-
kue, padbpuyeckue). 3HaUCHUE OMOTHUYSCKUX B3aMMOJCHCTBUN JJIsS CYHICCTBOBAHUS OPraHU3MOB

B cpeae oouranus. [IpuHIMIT KOHKYPEHTHOTO HCKITIOUCHHUS

7.3

OKOJIOTHUECKUE XapaKTEPUCTUKU Tomysisanuu. [lomynsaius kak Ouosornyeckasl cucrema. Poib
HEOHOPOIHOCTH Cpenbl, (U3muecKkux OapbepoB ¥ OCOOEHHOCTEH OWOJOTMH BHIOB B
(hOpMHUPOBaHUU MPOCTPAHCTBEHHON CTPYKTYpHI momysisiiiuid. OCHOBHBIE TTOKA3aTENH TOMYJISAIUH:
YUCJIEHHOCTh, IUIOTHOCTh, BO3PAacTHAs M IIOJIOBas CTPYKTYpa, POXKIAEMOCTh, MPHUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

DKoJlornyeckasl CTpykKrypa nomyiasiuuu. OLEeHKa 4YHCJIEHHOCTH mnomyiauuu. JuHamuka
MOMYJISIUMK U €€ peryysiuud. buotnyeckuii noTeHuMan nonyaaiuuu. MoaenupoBaHue JUHAMUKA
nonyisinud. KpuBble pocta 4YHCIeHHOCTH monyisiuuu. KpuBble BbDKUBaHUA. Perymsius
YUCJICHHOCTHU TOMYJISAIUI: poJib (PAKTOPOB, 3aBUCAIIMX U HE 3aBUCSIIUX OT IUNIOTHOCTH. DKOJIO-
TUYeCKHe CTpaTeruu BUAOB (- u K-ctpaTterun).

[Monstue 00 »dKojorMYeckod Huile BUaa. MecrooOuTanue. MHOromMepHasi MOJCIb
skoiornyeckoil Humm Jx.M. Xatunncona. Pazmepsl skonoruueckoid Huiud. [loreHuuanesHas u
peaan30BaHHAs HULIN.

Bux kak cucrema momyssaiuii. Apeansl BUIOB. Buabl W UMX OKU3HEHHBIE CTPATETHU.
3aKOHOMEPHOCTH TOBEJEHUS U MUTPALMM KUBOTHBIX. bHojornyeckue WHBA3UU UyKEPOIHBIX

BHUJIOB

7.4

CoobuiectBa opranu3MoB. bruoneHnos u ero crpykrypa. CBS3u MeXI1y OpraHn3MaMu B OHOLIEHO3€.
Oxocuctema Kak OTkpbiTas cucrema (A.Jlx. Tencnn). OyHKIMOHATBHBIE OJOKH OPTaHU3MOB B
9KOCHCTEME: MTPOLYLIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHu. Tpopuueckue nenu
u cetu. Abnorudeckue 010Ku 3kocucTeM. [1ouBbI 1 WITBI B 3KocrcTeMax. KpyroBopot BeniecTs u
[TOTOK SHEPTHH B IKOCHCTEME.

OcHOBHBIE TIOKa3aTeI 3KOCUCTEMBI. broMacca 1 mpomykiusi. DKOJIOTHYeCcKe MPaMHIbI YUCel,
O0romaccel M SHEPIHU.

HanpaBnenHsle 3akOHOMEpHBIE CMEHBI COOOIIECTB — CyKieccud. llepBudYHBIE W BTOPUYHBIC

CyKeCCunu " UuX [PUYUHBIL. AHTpOHOl"eHHBIe BO3,Z[€I>iCTBI/I$I Ha CYKLICCCHUU. KiumaxcHoe
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IIpoBepsieMblii 31eMEHT COIEPKAHUSA
Ypboskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucreMm. ['oponckas ¢iopa u ayHa.

CuHaHTponm3anusi TOPOACKOW ¢ayHbl. buomorndyeckoe ©  XO3AWCTBEHHOE 3HAYCHUC
arpo3KOCUCTEM H YpPOOIKOCHCTEM. 3aKOHOMEPHOCTH (DOPMUPOBAaHUS OCHOBHBIX B3aWMOICHCTBUI
OpPraHU3MOB B 3KOCHUCTEMaX.

[lepeHOC 3HEPTMU W BEIIECTB MEXKIY CMEKHBIMUA SKOCHCTEMaMH. Y CTOMYHUBOCTH OPraHH3MOB,

HOHYJ'IHI_II/Iﬁ 1 3KOCHUCTEM B YCJIOBUAX €CTCCTBCHHBIX U aHTPOIIOICHHBIX BO3ICHCTBHI

7.5

Buocdepa — oOmernnanerapnas 00ono4ka 3eMid, A€ CYLIECTBYET WM CYIIECTBOBANA >KU3Hb.
Yuenue B.U. Bepranckoro o 6mochepe. O6mactn o6mochepsr u e€ cocraB. JKuBoe BemecTBO
ouocdepsl u ero QyHKIHU.

3aKkoHOMEPHOCTH cCylecTBoBaHUS Ouoceprr. OcobeHHOCTH OWOChEpHl Kak TI00aTbHON
sKocucTeMbl. JluHamuueckoe paBHOBecne B Ouocdepe. KpyroBoporel BemiecTB  H
OMoreoXnMHUYeCKUe UKITBI (YIIIepoa, a30Ta). PUTMUYIHOCTS siBieHUi B Onocdepe.

3oHanbHOCTH OMOChephl. [lonaTHe o 6uome. OCHOBHBIC OMOMBI CYyIIW: TYHJIIpa, XBOMHBIC Jeca,
CMCIIaHHbIC W MIMPOKOIUCTBEHHBIC Jieca, CTEMH, CaBaHHBI, IMYCTHIHU, TPOIMYCCKUE Jieca,
BBICOKOTOPbsl. KitMMaT, pacTUTENbHBIN ¥ )KUBOTHBIH MU OMOMOB CYIIIH.

CrpykTypa u (GYHKLIUS XUBBIX CHCTEM, OLEHKa MX PECYPCHOrO MOTEHIHana U OHocQepHbIX

GyHKIMI

7.6

DKOJIOTHYECKHE KPU3UCHI M UX NMpUYMHBL Bo3nelicTBue udenoBeka Ha Ouocdepy. 3arpssHeHue
BO3AYIIHOU cpenbl. OxpaHa Bo3Ayxa. 3arpsA3HeHUE BOAHOU cpenbl. OXpaHa BOAHBIX PECYpPCOB.
Pa3pymienue noussl. OxpaHa HOYBEHHBIX pecypcoB. MI3meHeHne kumara.

AHTpPONIOTE€HHOE BO3JCHCTBUE HA PACTUTENBHBIM W XKUBOTHBIM Mup. OXpaHa pacTUTEIBHOIO U
XKHUBOTHOTO MUpa. OCHOBHBIE IPUHIIMITEI OXpaHbl TPUPOIbL. KpacHble kHUrH. Oco00 oxpaHseMbie
npupoansie Tepputopun (OOIIT). Borannueckue caabl U 300JI0THYECKUE MAPKH.

OCHOBHbIE MPHUHLMUIIBEI YCTOWYMBOTO PAa3BUTHs UYeEJIOBEUECTBA W TNpUPOAbl. ParmoHanapHOE

MMPpUPOAOIIOJIB30BAHUC U COXPAHCHUC OHOJIOTHYECKOrO paBHOO6pa3I/I$I 3emim

YYEBHO-

METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHUKA

Tepemos, IlerpocoBa «buoJiorusi. buosiornyeckune cucremsl M npoueccol. 10 kiace.»
Y4yeOHuK. Yriy0/eHHbIH YpoBeHb. — MHemMo03uHa, 2024

Tepemos, IlerpocoBa «buosiorusi. buosioruyeckne cucremsl u npoueccel. 11 kiaace.»
Y4eOHuUK. Yri1y0/1eHHbIH YypoBeHb. — MHemo3uHa, 2025

buonorus, 10 xknacc/ Beiconkas JI.B., Ipmvmmur I'.M., PyBunckuit A.O. u npyrue; moj

penakuueit [llymuaoro B.K., Ipimmmuiia .M., Akironeproe o6miectBo «M3aaTenbeTBo
«IIpocsemenne»

buonorus, 11 xknace/ bopoaun I1.M., demmmmwmr I'.M., Cabmmna O.B.; nox penakiueit

/
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Hyl_‘gwnoro B.K. Z%%_Lluﬂua F.M.,)LKLII/IOHCpHOC o0mectBo «M30aTeIBCTBO
(




METOAUYECKHUE MATEPUAJIBI IJISA YYUTEJIA

bornanosa T.JI., Cononosa E.A. buonorus. CipaBoYHHK JJis1 CTApLIEKIACCHUKOB U MOCTYMAIOIINX
B By3bl. — M.: ACT-npecc.

Hlanupo . C. buonoruueckast xumust: Yue6Hoe nocodue.-CI16.:2JIBU-CIIO6.

[ammupo 5. Mukpoopranusmsl. Bupycel. baktepuu. ['puosl. (yuedbnoe nocodue (DJIBU - CII6.)
4. T.IL Jleutuna, M. I'. JleButun. O0mias 6uonorusi. CioBaps NOHATHIA U TepMUHOB. CaHKT-
[TerepOypr «IlapuTteT», 2002.

5. bruonornueckuii SHIMKIONEANYECKUN CI0Bapb, oA peaakuueit M. C. 'misipoBa. M. HayuHOE
n31aTelbCcTBO «bonpmasa Poccuiickas sHIuKIoIIe Jus», 1995.

6. A. A. Kamenckuii. O6mas 6uonorusi. 10-11 kimacc. M. «/Ipoday, 2007.

7. H. I'pun, VY. Crayr, /1. Teitnop buonorus: B 3 Tomax. M. «Mup», 1990.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Crucok 371eKTPOHHBIX YUeOHMKOB MOKHO YBUJIETh Ha caiite https://digital.prosv.ru/

Enunas komnekuus uudpoBsix 00pa3oBarenbHbIX pecypcos http://school-collection.edu.ru

Poccuiickas anekrponnas mikosna (https://resh.edu.ru/ )
®oxchopa (https://foxford.ru/ )
https://oge.sdamgia.ru/, https://ege.sdamgia.ru/
bubnuoteka [{OK https://edsoo.ru/
https://vpr.sdamgia.ru/

D N N NI N NN

KM-mkona (o6pa3oBarenbHas cpefa JUlsi KOMIUIEKCHOM MH(OpMaTH3alMU IIKOJIBI).
Pexxum noctyna :http://www.km-school.ru
OI'BHY «MHCTUTYT cTpaTeruu pa3BUTHs 00pa30BaHUs»

\
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