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PaGouast nporpamma no yueonomy npeamery "buosiorus" (yriry0J€éHHbIN YPOBEHbD).

PaGouas mporpamma mo yueOHOMY npeamery "buonorus" (yrmyOnéHHbIA ypoBeHB) (IIpeaMeTHas
obmacte "EcTecTBeHHO-HaydHbIC TpeaMeThl") (Jajee COOTBETCTBEHHO - MporpaMma M0 OHOJOTHH,
OuONOrys) BKJIIOYAET MOSICHUTEIbHYIO 3allUCKy, COJAEp)KaHHe OOydYeHHsd, IJIaHUpyeMble pPe3yJbTaThl
OCBOEHHUS [IPOTPAMMBI 10 OHOJIOTHH.

[TosicHuTENbHAS 3aMTUCKa OTPAXKaeT OOLIME LENU U 33/1a4d M3YUYCHUsI OUOJIOTHH, XapaKTePHUCTUKY
TICUXOJIOTMYECKUX MPEANOCHIIOK K €€ N3y4eHUI0 00yJaloIMMHCS, MECTO B CTPYKType yU4eOHOTO IJIaHa, a
TaKKe TOAXOABbl K OTOOPY CoAepaHMs, K OMpPEACNICHUIO IUIAHUPYEMBIX PEe3yJIbTaToB U K CTPYKType
TEMaTHYECKOro IJIaHUPOBAHHUS.

Conepxanue 0OOy4eHHUS paCKpbIBAE€T COJAEp)KATEIbHBIC JMHHUM, KOTOpPHIE MPEAIararTcs Ui
00513aTEIBHOTO U3yUEHHS B KXK/IOM KJIacce Ha YPOBHE CpeHEro o0Iero o0pa3oBaHus.

[TnanupyemMble pe3yabTaThl OCBOCHMSI MPOTPaMMbl MO OHOJOTHH BKJIIOYAIOT JIMYHOCTHBIE,
MeTanpeIMEeTHbIE PEe3yIbTaThl 32 BECh Meproj oOy4yeHHs Ha YPOBHE CpeAHEro o0Iiero oOpa3oBaHus, a
TaKKe IPEIMETHBIE TOCTHKEHUS 00yUaroIerocs 3a Kax/blil roJ] 00y4eHus.

loacnumenvHnas 3anucka.

[IporpamMma mo OuoNOrMM Ha YPOBHE cpelHero oodumiero oOpa3oBaHMs pa3paboTaHa HAa OCHOBE
®denepanpHoro 3akona ot 29.12.2012 N 273-®3 "O6 obpazoBanuu B Poccuiickoit @eaepannn", PIOC
COO, Konnenmuu npernonaBanus yaeOHOro npeamera "buonorus" u 0CHOBHBIX MOJIOKEHUH (efepatbHON
paboyeil mporpaMMbl BOCTIUTAHHS.

buonorust yrmy6nénnoro ypoBHs u3yueHus (10-11 xiaccel) sSBIsieTCsl OJHUM U3 KOMIIOHEHTOB
npeametrHoil obmactu "EctecTBeHHO-HayuHble npeamersl”. CormacHo mnonoxeHusm ProcC COO
npodunpHple yueOHbIE MPEAMETHI, H3ydaeMble Ha YIIyOJIEHHOM YypOBHE, SBISAIOTCA CHOCOOOM
muddepennnann o0yuyeHHUss Ha ypOBHE CpeaHEro ooOmiero oOpa3oBaHWs M TPHU3BAHBI 00ECTICUUTH
IIPEEMCTBEHHOCTb MEX/Iy OCHOBHBIM OOILIUM, CPETHUM OOIIUM, CPETHUM MPO(ECCHOHANBHBIM U BBICIIUM
oOpa3zoBaHHeM. B To e Bpems KaKIbli U3 3TUX Y4eOHBIX MPEAMETOB JOKEH ObITh OPUEHTHPOBAaH Ha
MIPUOPUTETHOE peEIIeHHEe O00pa30BaTEIbHBIX, BOCHUTATEIbHBIX M Pa3BUBAIOLIMX 3a/lad, CBSI3aHHBIX C
npodopueHTanreil 00ydaroluxcs U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 001acTh HAayyHOTO
3HaHUS, CBA3aHHOTO C OMOIOTUed, MEAULIMHON, KOJIOTHEN, TICUXOJIOTHEH, CIIOPTOM HJIM BOEHHBIM JIEJIOM.

[Tporpamma mo O6uosoruu Jaét MpeACcTaBIeHUE O IeNU U 3ajadax M3ydyeHHUs y4eOHOro mpenmera
"Buonorus" Ha ymIyOnéHHOM YypOBHE, oOmpenenser oOs3aTeNbHOE (MHBAPUAHTHOE) IPEAMETHOE
cofiepXaHue, ero CTPyKTypHUpOBaHUE IO pa3jenaM U TeMaM, paclipellelieHHe Mo KiaccaMm, peKOMEHIyeT
MOCIIEIOBATEIbHOCTh M3YyYeHHs yU4eOHOTO MaTepHaja ¢ yYETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBsi3ell, JIOTMKM Yy4yeOHOro mpoliecca, BO3PacTHBIX OCOOCHHOCTEH oOydaroniuxcs. B mporpamme 1o
OMOJIOTMH pealin30BaH MPUHIUI IPEEMCTBEHHOCTH C U3yUYeHHEM OMOJIOTHH Ha YPOBHE OCHOBHOTO OOIIIETO

oOpa3oBaHus, Onarojaps YeMy IPOCMATPUBACTCS HAMPABICHHOCTh Ha TIOCIEAYIOIIEe pa3BUTHE
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OMOJIOrMYeCKUX 3HAaHUHN, OPUEHTHPOBAHHBIX Ha (JOPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHHS,
HKOJIOTUYECKOTO MBIIIJICHUS, MPEACTABICHUNH O 3A0pOBOM 00pa3e >KM3HM, HAa BOCIHMTAHUE OEPeKHOro
OTHOILIEHUS K OKpY>Karolllel IpUpoIHO cpese. B mporpamme 1o 0MoJ10ruy TakKe oKa3aHbl BO3MOXHOCTU
ydyebHoro npeameta "buonorus" B peanuzanuu tpedoBanuit ®I'OC COO k mIaHUPyEMbIM JIMYHOCTHBIM,
METaNpeIMETHBIM U MPEAMETHBIM pe3yibraTaM 00yueHus U B (GOPMUPOBAHUU OCHOBHBIX BHJIOB y4eOHO-
MO3HABATENILHON JESATEILHOCTH O0YYaOUINXCS TI0 OCBOSHHUIO COAEPIKaHUS OMOIOTHYECKOr0 00pa3oBaHus
Ha ypOBHE CpPEHEro 00IIero oopa3zoBaHusl.

[TporpamMma o 610IOrUH ABISETCS OPUSHTUPOM JJISl COCTABICHUS aBTOPCKUX pab0OYNX IpOrpamm.
ABTOopamMu paboyux MpPOrpaMM MOXKET ObITh MPEAJIOKEH CBOW MOAXOA K CTPYKTYpUPOBAaHUIO H
MOCIIEIOBATEIbHOCTH M3Y4YEeHUs1 Y4eOHOro MaTepuania, CBOE BHAECHHE CIOCOOOB (GOpPMUPOBAHUS Yy
OOy4JarOLINXCs TPEIMETHBIX 3HAHUN M YMEHHIA, a TaKkKe METOIOB BOCIIUTAHHS U Pa3BHTHUS CPEIACTBAMHU
yuebHoro npeameta "buonorus".

buonorust Ha ypoBHE cpefHero ooiiero o0Opa3oBaHus 3aBepliaeT OMOJOTHYEecKoe 00pa3oBaHUE B
LIKOJIE U OPUEHTHPOBAH Ha pacllupeHHe U yriIyOleHue 3HaHUM 00y4aronuxcsi 0 )KUBOH NPUpPOJIe, OCHOBAX
MOJIEKYJISIPHOM W KJIETOYHOM OHOJOruM, 3MOpPHONIOrMM M OHOJIOTUM Pa3BUTHUSL, T€HETUKU, CEJIEKIUH,
OMOTEXHOJIOTUH, BOIIOIMOHHOTO YUYEHHUS U KOJIOTUH.

Wzyuenue yueOHoro mpenmera "buomorusa" Ha yrIyOleHHOM YPOBHE OpPHUEHTHPOBAHO Ha
MOJTOTOBKY OOYYaIOLIMXCS K IOCIEAYIONIEMY ITOJyYEeHHIO OHMOJOTHYECKOro OOpa3oBaHMs B By3aX M
OpraHM3alMsIX cpeHero npodeccruoHanbHoOro oopazoBanusi. OCHOBY €r0 CO/IepKaHUs COCTABIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHWUH, TMOJYYEHHbIX TMpPH HU3YYEHHH  OOYYAIOUIMMHUCH  COOTBETCTBYIOIIUX
CHCTEMaTHYEeCKUX pa3/ielloB OMOJIOTUU Ha YPOBHE OCHOBHOTO o01iero oopazoBanus, B 10-11 knaccax atu
3HAHUA TONYyYaroT pa3BUTHE. Tak, paclIUpeHbl U YyIIyOleHbl OMOJOrMYecKHe 3HAHUS O PACTEHUSX,
KUBOTHBIX, rpubax, OakTepHsiX, OpraHu3Me YeJIoBeKa, OOIUX 3aKOHOMEPHOCTSIX JKU3HH, TONOTHUTEIHHO
BKJIFOUEHBl OMOJIOTMYECKHE CBEACHUS NPUKIAJHOTO U TIOMCKOBOIO XapakTepa, KOTOpble MOXHO
HCIOJIb30BaTh KaK OPUEHTUPHI I MOCeaytomiero Bpidopa npodeccun. BosMoxHa Takke WHTErpanus
OMOJIOrMYECKUX 3HAHUN C COOTBETCTBYIOIMMU 3HAHUSAMU, OTYYEHHBIMU 00yYaIOUIMMUCS MPU U3YYEHUU
(bu3KUKHN, XUMUH, reorpaduu 1 MaTeMaTHKU.

CrpyKTypa mporpaMMsbl 10 OMOJIOTHH OTPaXKaeT CUCTEMHO-YPOBHEBBIH 1 HBOIOIIMOHHBIN MTOIXObI
K n3yueHuro 6uonoruu. CormacHo UM, U3y4aroTcsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepHBbIE JUISl AKUBBIX
CHUCTEM pa3HOTO YpPOBHS OpraHU3allMH, 3BOJIOLUH OPraHUYECKOro MHpa Ha 3emiie, COXpaHEHUs
Ouooruueckoro paszHooOpasusi miaHeThl. Tak, B 10 kjacce M3y4yarOTCsi OCHOBBI MOJIEKYJIIPHOM U
KJICTOYHOH OMONIOTHH, SMOPUOIOTUH U OMOJIOTHM PAa3BUTHSA, T€HETUKU M CEJIEKIMU, OMOTEXHOJOTHH U
CHUHTETHYECKONH OMOJIOrHH, aKTyaIN3UPYIOTCS 3HaHUS 00ydaromuxcs mo 60TaHuKe, 300JI0T'UH, aHATOM U,
¢usnonoruu yenoseka. B 11 kiacce n3ydaroTcs 3BOJIIOLIMOHHOE YUYE€HHE, OCHOBBI SKOJIOTUU U YYEHHE O

ouocdepe.
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buonorust npusBaHa oGecnieyuTs OCBOCHHE OOyYarolMMUCS OUOJIOTUYECKUX TEOPUH U 3aKOHOB,
UJEH, IPUHLUIIOB U IPaBUJI, JEKAIIUX B OCHOBE COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MHpA,
3HaHUIl O CTPOEHWUH, MHOTOOOpa3MH M OCOOEHHOCTSX KIIETKH, OpPraHW3Ma, MOMYJSIIHUd, OHOIEHO3a,
HKOCHCTEMBI, O BBIJAIOIIMXCA HAayYHBIX JOCTHKEHUSX, COBPEMEHHBIX HCCIEAOBAHUSAX B OHOJIOTHH,
MIPUKJIAHBIX aclleKTax OMOJIOrMYecKUX 3HaHUM. J{s pa3BUTHA U MOAEpKAHUS UHTepeca 00ydaroIIuXcs
K OMOJIOTHH HapsAy CO 3HAUUTEIHHBIM 00BEMOM TEOPETUUECKOTO MaTepHalia B COEPIKaHUH POTPAMMBI
10 OMOJIOTHH MPEITyCMOTPEHO 3HAKOMCTBO C UCTOPUEH CTAHOBJICHUS W Pa3BUTHS TOM WM MHOM o0mactu
OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeKHBIX YUEHBIX B PEIICHUE BaKHEUIINX OUMOJOTUYECKUX U
9KOJIOTUYECKUX MPOOIIEM.

Llens wusydenus yuebHoro mnpenmera "buomorus" Ha yrIyOnEHHOM YpOBHE - OBIIAJCHUE
00yYaOLIMMHCS 3HAHUSAMH O CTPYKTYPHO-(QYHKIIMOHAIBHOW OpraHU3aIuy KUBBIX CUCTEM Pa3HOTO paHTra
U IpuoOpeTeHre yMEHUI UCTI0Ib30BaTh ATH 3HaHUA B POPMUPOBAHUHU HHTEPECA K OMPEIeIEHHON 00IacTH
npodeccuoHanbHON NEATEeIbHOCTH, CBSI3aHHOM ¢ OMONOTrHel, Wid K BbIOOpY y4eOHOTO 3aBeleHus AJis
IIPOAOJIKEHUS] OMOJIOTMYECKOTO 00pa30oBaHMsL.

Hoctmwkenne unenu wu3ydeHus ydeOHoro mpeamera "buomorms" Ha yriryOnéHHOM ypOBHE
o0ecrevnBaeTcs peleHueM CIeAYIONNX 3a/1au:

OCBOCHHE OOYYaIOUIMMUCS CHUCTEMbl OMOJOTHYECKUX 3HAHMN: 00 OCHOBHBIX OHOJOTHYECKUX
TEOPUAX, KOHLIETLHUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U IIPAaBUJIaX, COCTABIISIOLINX COBPEMEHHYIO
€CTECTBEHHO-HAYyYHYI0 KapTHUHY MHpa; O CTPOEHUH, MHOTOOOpPa3HMH U OCOOEHHOCTSIX OHMOJIOTMYECKHX
cucteM (KJeTKa, OpraHu3M, MOMyJsus, BUJ, OHOreoleHo3, Ouocdepa); 0 BBIIAIOMIUXCA OTKPBITHIX H
COBPEMEHHBIX MCCIIEJOBAaHUSIX B OMOJIOTHH;

O3HAKOMJIEHHE OOYy4YaloIlUXCs C METOJaMU TO3HAHHUS JKUBOM HPHUPOJBI: HCCIEIOBATEIbCKUMU
METOJIaMU OMOJIOTUYECKUX HayK (MOJICKYSIPHOW M KJIETOYHOW OHMOJOTHH, SMOPUOJIIOTMM W OHOJIOTHUHU
pa3BUTHs, TEHETUKU U CENEeKUUH, OUOTEXHOJOTMH W CHUHTETHYECKOW OHOJIOrWM, NalleOHTOIOIHH,
9KOJIOTMH ); METOIAMHU CaMOCTOSITENILHOTO TIPOBECHNUS OMOIOTHYECKUX UCCIeIOBaHUN B 1aOOpaToOpuu U B
npupoze (HaOmoeHue, u3MepeHne, IKCIEPUMEHT, MOJICITMPOBAHNUE);

OBJIaJIcHHEe OOydYarolMMHUCA YMEHUSIMU: CaMOCTOSITEIbHO HAaxoJIuTh, AaHAJIU3UPOBATh MU
UCMOJIb30BaTh OMOJOIMYECKYl0 HMH(OpMAIMIO; T0JIb30BaThCs OMONIOTUYECKOW TEPMUHOJOTHEH U
CHUMBOJIUKOW; YCTaHaBIMBATh CBA3b MEXIY Pa3BUTHEM OMOJIOTUM U COLMAIbHO-DKOHOMHUYECKUMH U
SKOJIOTHUYECKUMHU MpoOJieMaMH 4YeJIOBEYeCTBAa; OIEHUBATh IIOCJIEICTBUS CBOEH JEATENBHOCTH IO
OTHOILIEHUIO K OKpY’Karolleil MpUpOAHON cpene, COOCTBEHHOMY 3/I0pPOBBIO U 3I0POBBIO OKPYXKAIOIIMX
mofieil; 0O0OCHOBBIBaTH M COOMIONATh Mepbl MPOQMIAKTUKKA HMH(EKIHMOHHBIX 3a00JieBaHMiA, MpaBHIIa
MOBEJICHUS B MPUpPOJIE U o0ecriedeHns: 6e30MacCHOCTH COOCTBEHHOM KHU3HEAEATEIbHOCTH B YpE3BhIYAHBIX
CUTyalUsIX MPUPOAHOTO U TEXHOTCHHOT'O XapaKTepa; XapaKTepu30BaTh COBPEMEHHbIE HAyUYHbIE OTKPBITUS

B 00JIacTH OMOJIOTHH;



pa3BUTHE y OOydalolUXCs MHTEUIEKTyallbHBIX M TBOPYECKUX CIIOCOOHOCTEHl B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMUCS OTKPHITHSAMU U COBPEMEHHBIMH HCCIIEJOBAHUSAMH B OHMOJIOTHH, PEIIaeMbIMU
el mpoliieMaMH, METONOJIOTHEeH OMOJIOTHYECKOTO HWCCIICAOBAHMS, MPOBEICHHUS SKCIEPUMEHTAIBHBIX
UCCIIEIOBAHUM, pelIeHHs] OMOJOTHYECKUX 3a]1a4, MOJICTTUPOBaHUS OMOJIOTHUECKUX 00BEKTOB U MPOLIECCOB;

BOCIUTaHHE y 00yUaroIuXcsl IEHHOCTHOTO OTHOIICHHUS K )KMBOW MPUPOJE B IIEJIOM U K OTAEIbHBIM
e€ 00beKTaM U ABICHUAM; (POPMHUPOBAHUE SKOJIOTHUYECKOM, TeHETHUECKONH TPAMOTHOCTH, O0IIEH KYIbTYPbI
MIOBE/ICHUS B IPUPOJIE; UHTETPALIUY €CTECTBEHHOHAYYHBIX 3HAHUI;

npuoOpereHue O0O0y4YaIOIUMUCS KOMIIETEHTHOCTH B PAallMOHAIBHOM IPHUPOIONOIb30BAHUU
(cobmioneHue mpaBuil TMOBENEHUS B MPHUPONE, OXpaHbl BHUJAOB, SKOCHCTEM, Ouocdepsl), COXpaHEHUU
COOCTBEHHOTO 3/I0POBbS U 3JI0POBbSI OKPYKAIOITUX JIFO/IeH (COOMIOCHMS Mep MPO(IIIAKTUKH 3a00ICBaAHUIT,
obecriedeHne 0€30MacCHOCTH KU3HEACATEIPHOCTH B UYPE3BBIYAMHBIX CUTYyallUsIX MPHUPOAHOTO H
TEXHOT€HHOT'0 XapaKTepa) Ha OCHOBE UCIOIb30BaHUs OMOIOTUYECKUX 3HAHUI U YMEHUIl B IOBCETHEBHOM
KHU3HU;

CO3JIaHM€ YCIOBUH JIJIsl OCOZHAHHOTO BHIOOPA 00YJAIONIMMHCS MHINBUAYAILHOW 00pa30BaTeIbHOM
TPACKTOPUH,  CIIOCOOCTBYIOIICH  IOCIEAYIOMIEMY HpPO(PECCHOHATFHOMY  CAaMOOIPEIeNICHHIO, B
COOTBETCTBUH C MHIAMBUAYAIbHBIMU HHTEPECAMU U MOTPEOHOCTIMH PETHOHA.

OO11ee YuCII0 YacoB, 3aJIAaHUPOBAHHBIX VISl U3yYEHUsl OMOJIOTUU Ha YIIIyOJIeHHOM ypoBHE, - 204
yaca: B 10 xkimacce - 102 gaca (3 gaca B Hezento), B 11 kiacce - 102 gaca (3 gaca B Heneio).

Ot16op opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOYyUYECHHS OWOJIOTHH OCYIIECTBIISIETCS C
yu€TOM crieuHUKU €ro coJepKaHus U HaNpPaBIEHHOCTU Ha MPOJOKEHHE OMOIOTHYEeCKOro 00pa3oBaHus
B OpraHU3aIUAX CPEAHEro NMpo(hecCHOHATBHOTO U BBICIIEr0 00pa30oBaHusl.

O0s13aTenbHBIM YCIOBUEM NPU 00yUE€HUHN OMOJIOTUH Ha yIITyOIEHHOM YPOBHE SIBJISIETCSI IPOBEACHHE
71a00paTOPHBIX U MPAaKTUYECKUX paboT. Takxke ydacTHe OOydyarolIUXCS B BBIIOJHEHUHM MPOEKTHBIX U
yueOHO-UCCIIE0BATENbCKIX PAabOT, TEMATHKA KOTOPBIX ONpENEeNsIeTcss YUUTEIeM Ha OCHOBE MMEIOLIHXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOJHBIX YCIOBHH.

Cooeporcanue ooyuenus 6 10 knacce.

102 4, u3 Hux 1 4 - pe3epBHOE BpeMs.

ConepkaHue nporpamMmsl, BBIIEIEHHOE KYpCHUBOM, HE BXOJUT B IPOBEPKY TIOCYJapCTBEHHOU
uroroBoi arrcrauuu (I'MA).

Tewma 1. buonorus kak Hayka.

CoBpemeHHast OHOJOrusi - KOMIUIEKCHas Hayka. KpaTkas wucropus pa3BUTHS OHOJIOTHU.
buonornueckue Hayku M u3ydaemble UMU IpoOneMbl. DyHAaMeHTaNbHbIE, PUKIAHBIE W MTOUCKOBbIE

HAay4YHbIC UCCJIICAOBAHUS B OHOJIOTHH.



3HaueHue Owosiorm B (OPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpA.
[Ipodeccun, cBsizanHble ¢ Ononorueil. 3HadeHne OWMOJIOTHH B MPAKTUYECKOM MESATETHHOCTH YeIOBEKa:
MEAMIIMHE, CENBCKOM X031CTBE, IPOMBILUIEHHOCTH, OXPaHe PUPOJIBI.

JlemoHCTpamuu:

[Toptpetsi: Apucrotens, Teodpact, K. Jluaneit, XK.b. Jlamapk, Y. Jlapsun, V. ['apseii, I. Menaens,
B.W. Bepuanckuii, W.I1. TlaBnoB, U.. Meunuxo, H.W. Baswios, H.B. Tumodees-Pecorckuii, J[x.
Yorcon, ®@. Kpuk, /[.K. benses.

Tabmuiel u cxembl: "CBs3b OMOJIOTHH C IpyruMu Haykamu'', "CrucreMa OMOJIOTHYECKUX HayK'.

Tewma 2. )KuBble CUCTEMBI U UX U3YUYECHUE.

JXKuBble cuctembl Kak mpenMeT u3ydeHus Ouosnoruu. CBOWCTBA J>KMBBIX CHUCTEM: EIUHCTBO
XMMHUYECKOTO0 COCTaBa, JUCKPETHOCTh M LEIOCTHOCTb, CIOKHOCTh M YIOPSJIOUYEHHOCTb CTPYKTYpHI,
OTKPBITOCTh, CAMOOpPraHU3alusl, CAMOBOCIIPOM3BEICHUE, pa3IpaXKUMOCTh, W3MEHYHMBOCTb, POCT U
pa3BUTHE.

YpOBHM OpraHu3anu KUBBIX CUCTEM: MOJEKYJISIPHBIN, KJIIETOUYHbIN, TKAHEBBIM, OPraHU3MEHHBIH,
MOMYJSIMOHHO-BUIOBOH, ~ DKOCHUCTEMHBIH  (OWOreomeHoTndeckuii),  Oumocdepnsiii.  [Ipoueccsr,
MIPOUCXOJISIINE B JKUBBIX cucTeMax. OCHOBHbIE MPHU3HAKU KUBOTO. JKU3Hb Kak (opma CyIiecTBOBaHUS
Marepuu. Hayku, uzydaroniye >xMBble CUCTEMBI Ha Pa3HbIX YPOBHSIX OpraHU3aliu.

W3ydenune JkuMBBIX cucTeM. MeToasl Owonormueckoil Haykw. HaOmomeHue, wu3MepeHue,
SKCHEPUMEHT, CUCTEMaTh3alus, MeraaHanu3. [IoHsATHE O 3aBUCUMOM W HE3aBUCHMOW MEPEMEHHOM.
[TnanupoBanue sxcriepumenTa. [locranoBka u mpoBepka runote3. Hynesas runotes3a. [lonstue BoiOOpKH
u e€ J0CTOBepHOCTb. Pa3zbpoc B Ouonornyeckux AaHHbIX. OIIEHKAa JTOCTOBEPHOCTH MOTYYEHHBIX
pe3ynbraroB. [IpuunHbl HCKaXKeHUs pe3yJabTaToB dKcIiepuMeHTa. [IoHsITHE cTaTHCTUYECKOTO TECTa.

Tabmuet u cxemsl: "OCHOBHBIC TTpU3HAKH ku3HU", "bruonorndeckue cucreMsr", "CBONCTBA KUBOM
Marepun", "YpoBHUM opranu3anuu xuBoi npupozas!”, "CTpoeHue )KUBOTHOH KineTku", "TkaHu )KUBOTHBIX",
"CucremMbl OpraHoB yesioBeueckoro opranusma’, "buoreonenos", "buocdepa", "MeTonpl U3ydeHUs )KUBOI
pUpObI".

OOGopynoBanue: JnabopaTopHOe OOOpYIOBaHME [Jisi TPOBEACHUS HAOMIONCHUM, H3MEpPEHUH,
9KCIEPUMEHTOB.

[TpakTrueckas pabota "Vcnonp30BaHUE pa3TUYHBIX METOAOB MIPH U3YYCHHUH KUBBIX CUCTEM".

Tewma 3. buonorust KJIeTku.

Kietka - cTpykTypHO-(pyHKIIMOHAIbHAS eAMHUIIA KUBOTO. VIcToprst OTKphITUS KIIeTKH. PaGoTh! P.
I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Ilneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHUS

COBPEMEHHOM KIIETOUHOU TEOPHUH.



MeTonbl MOJNEKYIAPHOM U KJIETOUYHOM OMOJIOTHH: MUKPOCKOIUS, Xpomarorpadus, anekrpodopes,
METOJl MEYEHBIX aroMOB, JU(QepeHInaTbHoe NeHTpU(yrupoBaHue, KyJIbTHBUPOBAHUE KIIETOK.
DJEeKTpOHHAsT MUKPOCKOIIHSL.

JlemoHCTpamuu:

[Toptpetsi: P. Tyk, A. JleBenryk, T. [lIBann, M. IlIneiinen, P. Bupxos, K.M. bap.

Tabmumpsl 1 cxembl: "CBeToBoil MuKpockon", "DnekTpoHHbld MUKpockomn”, "Mctopus pa3BuTHA
METOZI0B MUKPOCKOIIUHU".

OO6opynoBaHue: CBETOBOM MHMKpPOCKON, MHUKPOMpENaparbl PpPacTUTENbHBIX, JKUBOTHBIX H
OaKTepuaIbHBIX KJIETOK.

[TpakTrueckas padora "M3ydyeHrne MeTOI0B KJIETOYHON Ononoruu (Xpomarorpadus, 31ekTpodopes,
muddepennnansuoe neHtTpudyruponanue, [11P)".

Tema 4. XuMunueckasi OpraHu3anusi KIeTKU.

XUMUYECKUNM COCTaB KJIETKU. Makpo-, MUKpPO- U YJIBTPAMUKPOIEMEHTHI. Bona u e€ posnb Kak
pacTBOpUTENI, peareHTa, y4acTue B CTPYKTYPUPOBAaHUM KJIETKH, TEIUIOPEryasuud. MuHepaibHble
BELIECTBA KJIETKH, UX Onosornyeckasi posib. Pojb KaTHOHOB U @aHMOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKU. buonorndyeckue nonumepsl. benku. AMUHOKHCIIOTHBIM COCTaB
6enkoB. CTpyKTypbl OenkoBoii Monekynbl. [lepBuyHas cTpykTypa Oeika, menTuaHas CBA3b. BTopuuHas,
TpPEeTWYHAsA, YETBEpTHUYHAS CTPYKTyphl. JleHarypamms. CoiictBa OenkoB. Kiaccudukanms Oemkos.
buonornueckue GpyHKIuu OEIKOB.

VYrneBonael. MoHocaxapuipl, JUcaxapuabl, OJIMIOcCaxapuabl W monucaxapuabl. OOwmmi 1aH
CTPOEHHUS U (PU3MKO-XUMHUUYECKUE CBOIMCTBA yIeBo10B. buonornyeckue GpyHKINU YIIIEBOIOB.

Jlununetr. TunpodunbsHO-rUApOdOOHBIE cBoMcTBa. Kiaccudukamus aunuaoB. TpUTIHALIEPUIBI,
¢doconunuasl, BOCKH, crepouipl. buonornueckue GyHKINY JTUTUIOB.

OOue cBoiicTBa OMONOTMYECKUX MEMOpaH - TEKy4YecCTb, CHOCOOHOCTh K CaMO3aMbIKaHMIO,
MIOJIyTIPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JIHK u PHK. Crpoenne nyknenHoBbix kucinoT. Hykneoruast. [Ipuniun
komruieMeHTapHoctu. [IpaBuno Yapradda. Crpykrypa JIHK -nBoiinas crimpans. MecTOHAxXOXKACHHE U
ouonorndeckue Gpynkuuu JJHK. Buast PHK. ®ynkuuu PHK B kietke.

Crpoenne monexynsl AT®. Makpospruuyeckue ca3u B Mosiekyine AT®. buonornyeckue GpyHkimuu
AT®. BoccTaHoBlIEHHBIE TEPEHOCUUKH, UX GyHKIMHU B KieTke. CekBenuposanue JTHK.

CrpykrypHass Ouonorus: OuoXuMUUeckue U OHO(DU3MUECKHE HCCIEOBaHMUS CcOCTaBa U
MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYII.

JleMoHCTpanuu:

[Moprpersr: JI. [omuur, k. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panxmun, ®. Courep, C.
[Ipy3unep.



Huarpammbl: "Pacnipenenenne XMMHUYECKHX 3JIEMEHTOB B HEXKHMBOM mpupone", "Pacnpenenenue
XUMUYECKHUX JIEMEHTOB B JKUBOM mpupoje".

Tabmuubr u cxemsl: "[lepuoanueckas Tabnuma XuMHUECKUX 31eMeHTOB", "CTpOCHHE MOJIEKYJIIbI
Boabl", "BemectBa B cocraBe opranm3moB", "CrpoeHue mojekynabl Oenka', "CTpyKTypsl OeIKOBOMH
Modsekyibl", "Ctpoenne Mosiekyn yreBogoB", "CtpoeHnue moiekyn aunuaoB", "HykiienHoBbIe KUCIOTHI",
"Crpoenue Mosiekypl ATO".

O6opynoBaHue: XuMuieckas nocyaa u 000pyJ0BaHHUE.

JlaGopatopnas pabota "OOHapykeHHE OEIKOB ¢ MMOMOIIBIO KaueCTBEHHBIX PeaKIIHi".

JlaboparopHas pabora "VccnenoBanue HyKJIEHHOBBIX KUCIIOT, BBIIEICHHBIX U3 KIETOK PAa3IMYHBIX
OpraHu3moB".

Tema 5. CtpoeHue U QYHKIIMH KIICTKH.

Tumpl KJIETOK: JSyKapuoTHuYecKas U mpokapuotudeckas. CTpyKTypHO-(QyHKIHOHAJIbHBIE
00pa30BaHMsI KIETKH.

Crpoenue mpokapuoTudeckoi kieTku. Kiertounas cteHka Oakrepuil U apxeil.

OCOoOEHHOCTH CTPOCHHUsI TeTepOoTPO(HON M aBTOTPO(HON MPOKAPUOTUYECKUX KJIETOK. Mecto u
POJIb MPOKAPHUOT B OMOIIEHO3aX.

Crpoenve u (yHKIMOHUPOBAHHUE OJyKapuoTHuecko kierku. [lma3maruueckas meMmOpaHa
(urazmanemma). CTpyKTypa I1a3MaTH4YecKoil MeMOpaHbl. TpaHCHOPT BEHIECTB 4epe3 IIa3MaTHYECKYIO
MeMOpaHny: mnaccuBHbIN (nuddy3us, obneru€HHas aud¢ys3us), akTUBHBIN (MEPBUYHBIA U BTOPUYHBIN
aKTUBHBIN TpaHcnopt). [lomynponuiiaemocts MeMOpanbl. PaboTa HaTpuii-kamueBOro Hacoca. DHAOIUTO3:
MUHOIUTO3, (arounTto3. Dk3ouuTo3. Knerounas crenka. CTpykTypa U (PyHKIMM KJIETOUHOW CTEHKH
pacTeHuii, rpudoB.

[urorumazma. [urozonb. [lutockener. JIBwkenue 1uTomiazmMbl. OpraHoWAbl — KJIETKH.
OnHomemOpaHHBIE OpTaHOUIBI KIIETKU: dHAoMIazmMarnueckas cethb (I1C), annapat ['onbmKu, TM30COMBI,
uX cTpoeHue U QyHKIMU. B3auMocBs3b OTHOMEMOPAaHHBIX OPraHOUAOB KIeTKH. CTpoeHue rpaHy s pHOTO
petukynyma. CuHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOUYHbIX MeMOpaH. [nmankuii (arpanynaspHbIN)
sHAOIUIa3MaTnyeckuil peTukyinyM. CekperopHas (yHkuus anmapara [onabmaxu. TpaHCHOpPT BelIECTB B
kieTke. Bakyonu pacturensHbix kiieTok. Kierounsnii cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOMABI KIETKUA: MHUTOXOHJpuUW, miactuabl. CTpoeHue U QyHKIHUU
MUTOXOHApU U 11acTu. [lepBuyHbIe, BTOpUYHBIE U CIOXKHBIE IIIACTUIBI POTOCUHTE3UPYIOIINX SyKapUOT.
XJIOpOIIIaCThI, XPOMOILUIACTBI, JIEHKOIIJIACTHI BHICIIUX PACTEHUM.

HemeMm0Opannbie opranonbl kinetku CTpoeHue u GpyHKIIUU HEMEMOpPaHHBIX OPTaHOHIOB KIIETKH.
Pu6ocombl. Mukpodmiamentsl. Mbliieunsle kieTkd. Mukporpy6ouku. Kierounsrii nentp. Ctpoenue u

JBUKEHHE KT'YTUKOB U pecCHUYeK. MUKpOTpyOOUKH LuTOmIa3Mbl. LleHTpHross.



Ipo. JI0YKa siipa, XPOMAaTHH, KapuoIlIa3Ma, AIpbIIIKU, X CTPOEHUE U (PyHKUHHU. S aepHbII
Sapo. O0omouka a, XpOMaTHH, KapHoIia3Ma . CTpPOCHHE Sne
OenkoBeld Marpukc. [IpocTpaHCTBEHHOE pacmojOKeHHEe XpoMocoM B uHTepdazHoMm sape. benku
XpOMAaTHHA - TUCTOHBI.

Knerounsle BkimtoueHus. CpaBHUTENIbHAs XapaKTEPUCTUKA KIETOK 3yKapuOT (PacTUTENbHOH,
YKUBOTHOM, TPHOHOM).

JleMoHCTpanuu:

[Toprpetsr: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuiel 1 cxembl: "CTtpoeHue sykapuoThueckod kietku", "CTpoeHHE >XKUBOTHOM KJIETKH'",
"Ctpoenue pacturenbHoil kietku", "Ctpoenue mutoxouapuu", "Aapo", "CrpoeHre npokapuoTH4eCKOM
KJIETKH".

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpenapaTbl pPacTUTEJbHBIX, >KMBOTHBIX KIIETOK,
MUKpOIIpenapaThl 0akTepruaIbHbIX KIETOK.

JlaGoparopHas pabota "M3ydyeHue cTpoeHus KJIETOK Pa3IMYHbIX OPraHU3MOB" .

[Tpaktudeckas padora "M3yueHne CBOWCTB KJIETOYHON MeMOpaHbI'.

JlabGopatopnas padota "VccrnenoBanue mia3mMoin3a 1 IeTIa3MoIn3a B paCTUTEIbHBIX KIETKax'".

[Tpaktuueckas pabdora "V3yueHue ABMKEHHS LIUTOILUIA3Mbl B PACTUTENbHBIX KIIeTKax".

Tema 6. OOMEH BelIeCTB U NPEBPAILIEHUE SHEPTUH B KIIETKE.

AccUMWISIIAA ¥ JAUCCUMIJIALUS - JBE€ CTOPOHBI MeTabonm3ma. Tumbl OoOMEHa BEIIECTB:
aBTOTPO(HBIN U TeTepoTpodHBI. YuyacTHEe KHCIOpoJa B OOMEHHBIX Ipoleccax. JHepreTuueckoe
obecniedeHue kiaeTku: npeppaimieHrne AT® B oOMeHHbIX Mporeccax. depMeHTaTUBHBINA XapaKkTep peakiuil
KJIETOYHOTO MeTabonu3ma. PepMeHThbl, UX CTPOCHHE, CBOMCTBA M MeXaHu3M jaeicTBus. KodepMeHTHI.
Otnuuust pepMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. benku-akTuBaTopbl U OEIKU-UHTHOUTOPHI.
3aBUCUMOCTb CKOPOCTH (PEPMEHTATUBHBIX PEAKLUN OT PA3IUYHBIX (PAKTOPOB.

[TepBrYHBII CHHTE3 OpraHMuYecKUX BemecTB B kieTke. @otocunTe3. CBeToBas U TeMHOBas (asbl.
[TponykTuBHOCTH (poTOCHHTE3a. BiusiHue paznuuHBIX (AKTOPOB Ha CKOPOCTH (POTOCHMHTE3a. 3HaueHHE
¢dorocuHTE3A.

XemocuHnTe3. Pa3HooOpa3zue OpraHM3MOB-XEMOCHHTETUKOB: HUTpUUUMpYOIIUE OakTepuu,
xKene300aKkTepuu, cepobaKTepun, BOAOPOIHbIE OaKTepuU. 3HAUCHHE XEMOCHHTE3A.

AmnaspoOHbIe opranu3mMsl. Bunsl 6poskenns. [IpogyKTsl OpoXKeHHUs U X UCIIOIb30BAHNE YETIOBEKOM.
AHa’poOHBIE MUKPOOPTaHU3MBbI KaK 00BEKThl OMOTEXHOJIOTMH U BO30YIUTENN O0IE3HEH.

AspoOHBIE OpraHu3Mbl. JTamnbl dHEpreTudeckoro ooMena. [loaroroBurensHplid dTam. [ukommns -
0€CKHCIOPOIHOE PACLICTIIICHUE TITIOKO3BI.

buonoruueckoe okuciaeHHE, WM KIETOYHOE JbIXxaHWE. Poiab MHMTOXOHIpUH B IpoLEeccax

ouonoruueckoro  okucienus. Luknumdeckume  peakuuu.  OxuciautenbHoe  (GocPopriinpoBaHUE.



[IpenmymiecTBa a3poOHOTO MyTH 0OMEHA BEUIECTB Mepea aHadPOOHBIM. DP(HEKTHBHOCTH SFHEPTETHIECCKOTO
oOMeHa.

JleMoHCTpanuu:

[Toptpetsi: . [Ipuctnu, K.A. Tumupszes, C. H. Bunorpaackuii, B. A. Durenwsrapar, I1. Mutuesn,
I'.A. 3aBap3uH.

Tabmuubr u cxemsl: "®otocunTes", "DHepreTudeckuii oomeH", "buocunre3 Genka", "CrpoeHue
depmenta, "Xemocunres".

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyIOBaHHME [yl NPUTOTOBICHUS IOCTOSHHBIX MU
BPEMEHHBIX MUKPOIIPENApaToB.

JlaboparopHas pabota "M3yueHne KaTaTUTHIECKOM aKTUBHOCTH ()EPMEHTOB (Ha IPUMEPEe aMHIIa3bl
WJIM Karanasbl)".

JlaGoparopHast paborta "M3ydeHue (GepMEHTATUBHOIO pACIICIUIEHHs IEPOKCHIAa BOJOpPOAA B
PaCTUTEIBHBIX U JKUBOTHBIX KJIETKaX '

JlabGopatopnas padota "CpaBHeHue mpoieccoB GOTOCHHTE3a U XeMOCUHTE3a'".

JlabGopatopnas padota "CpaBHeHHE TPOLIECCOB OPOKEHUS U JbIXaHUsA".

Tema 7. HacnencrBenHas nHGOpPMAIHS M peain3aius e€ B KIETKe.

Peakuun marpuuHoro cuHresa. [IpuHINI KOMIUIEMEHTAPHOCTH B PEAKLIUAX MaTPUYHOIO CHHTE3a.
Peanmu3anus HacnexcTBeHHONH uWHGOpManuu. [eHeTHYecKWil Koa, €ro CBOWCTBA. TpaHCKPUIIUS -
Marpuusbli cuHTe3 PHK. IlpvHIMOB TpaHCKpUNIMM: KOMIUIEMEHTApHOCTh, AaHTHUIIAPAJUIEIBHOCTb,
aCUMMETPUYHOCTb.

Tpancasuus u e€ stansl. Yuactue TpancnopTHeix PHK B 6uocunrese 6enka. YenoBus 6uocuHTesa
oenka. KonupoBanue amuuokuciot. Pois pubocom B OuocuHTe3e Oernka.

Opranuzanysg reHomMa y MpOKapuoT U 3yKapuoT. Perynsuus akTUBHOCTH TE€HOB Yy MPOKapHOT.
I'unore3a omepona (. XKako6, XK. Mano). Perynsuus oOMeHHBIX MpoleccoB B KieTke. KiueTouHblit
rOMeOCTas.

Bupycsl - HekeTouHble (GOpMBbI JKU3HU U 00NMUraTHble napa3uthl. CTpOeHHE MPOCTHIX U CIOKHBIX
BHUPYCOB, pPETPOBUPYCOB, OakTeprodaros.

BupycHbie 3a0oneBaHus uenoBeka, >KUBOTHBIX, pacteHuil. CIIN/], COVID-19, counanbHble U
MEIUIIUHCKHIE TPOOIEMBI.

JleMoHCTparuu:

[Toptpetsi: H.K. Konbuos, /.. UBanHOBCKUIA.

Tabmuis! u cxembl: "buocunTtes 6enka", "I'enernyeckuii kox", "Bupycsl", "bakrepuodarn".

[Tpaktuueckas padora "Co3ganue Mozienu Bupyca'.

Tema 8. )Knu3zHeHHBIN IUKI KJIETKH.



Krnerounsrit muki, ero nepuoasl u perynsuus. Uarepdaza u muto3. OcoOEHHOCTH MPOIIECCOB,
npoTtekatonmx B uatepdase. [loqroroska kinetku k aeneHuto. [IpecuaTeTHYECKHIA (TTOCTMUTOTUIECKUH),
CUHTCTHUYECKHUIA U IOCTCHHTETUICCKUH (MMPEMUTOTHICCKUI) TePHOABI HHTEP(A3HI.

Marpuunbiii cunte3 JHK - peruukanus. [Tpunnunsr permukanuu JJHK: xoMmieMeHTapHOCTb,
MOJYKOHCEPBATUBHBIM CHHTE3, aHTUNapauielbHOCTh. Mexanusm pemmmkauun JHK. Xpomocowmsr.
Crpoenue xpomocoM. Tenomepsl U TeroMepasza. XpoOMOCOMHBIA HA00p KJIETKHU - KApUOTHUI. JIUTITOMAHBIN
Y TAIUIONTHBIA HaOOpBI XpoMocoM. [ omMonornyHbie XpoMOCOMBIL. [10710BbIE XPOMOCOMBI.

[enenue kietkn - muto3. Cragum MHUTO3a M MPOUCXOIAIIME B HUX IMpouecchl. Tumsl MHUTO3a.
Kapunokunes n nutokunes. buosornueckoe 3Ha4eHUE MUTO3A.

Perynsmst MUTOTHYECKOTO TIUKIA KiteTkh. [Iporpammupyemast kiietodHast THOEINb - almomnTo3.

KnetouHoe si1po, XxpoMocombl, GYHKIHMOHAIbHAsI TEHOMUKA.

JlemoHCcTpanuu:

Tabmuiel u cxemsl: "JKuzHeHHbIH UK KieTku'", "Muto3", "Ctpoerue xpomocoM", "Perukanus

JIHK".

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIIpenaparsl: "MuUTO03 B KJIETKax KOpellka JIyka'.

JlaGoparopHas pabota "M3ydyeHue XpoMOCOM Ha FOTOBBIX MUKpoIpenaparax".

JlaGoparopHast pabora "HabmroneHne mMuTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa (Ha TOTOBBIX
MUKpoInpemnaparax)".

Tema 9. Crpoenue u GyHKIIMH OPraHU3MOB.

buonoruueckoe paznoobpasue opraHu3mMoB. OJHOKJIETOUYHbIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHbIE
OpTraHU3MBI.

Oco0OeHHOCTH CTPOEHMS U KU3HEAESITEIbHOCTH OJAHOKJIETOUYHBIX OpraHu3MoB. bakrepuu, apxew,
OJTHOKJIETOYHbIE TPUOBI, OTHOKJIETOUHBIE BOAOPOCIH, IpyTrHe NpoTUCThl. KoloHnanbHbIE OPraHNU3MBbI.

B3aumocBsI3p 4acTeli MHOTOKJIETOYHOTO OpraHuM3Ma. TKaHW, OpraHbl M CHCTEMBI OPraHOB.
Opranusm kak eauHoe nenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBareibHasi, MMOKPOBHas, MpPOBOIALIAs,
OCHOBHas, MexaHudeckass. OCOOCHHOCTH CTpOeHMs, (PyHKIUH M pacHojOXKEeHHUs TKaHed B opraHax
pacTeHui.

TkaHM JKMBOTHBIX M YeJOBEKa. THIIbI JKUBOTHBIX TKAaHEH: JIUTENHANbHAs, COEIAMHUTENbHAs,
MblIllIe4Has, HepBHast. OCOOEHHOCTH CTPOEHUs, PyHKIUN U PACOI0KEHNUS TKaHEH B OpraHax *UBOTHBIX U
4eIJI0BEKa.

Opranel. BereraruBHble U TIeHepaTHBHBbIE OpraHbl pacTeHMd. OpraHbl M CHUCTEMBI OpPraHOB
KUBOTHBIX U 4eioBeKka. OYHKIIMM OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactenuil. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX

KUBOTHBIX. HapyxHbIi1 1 BHYyTpeHHNH cKkeneT. CTpOeHUE U TUIIBI COEAMHEHUS KOCTEM.



JIBr>keHre OpraHu3MoB. JIBMKeHHE OJHOKIETOYHBIX OPraHU3MOB: aMeOOMJIHOE, KI'YyTHKOBOE,
pecHu4YHOE. JIBMKECHUE MHOTOKJIETOYHBIX PACTEHUM: TPOIM3MBI U HACTUHU. [|[BH)KEHHME MHOIOKJIETOYHBIX
YKHBOTHBIX U YEJIOBEKa: MbllIeuHas cuctema. Peduekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Tutanne opranusmoB. llomiomenue BOABI, YIIEKHCIONO ra3a W MHUHEPAJIbHBIX BEIIECTB
pacrenusamu. lIutanue >KMBOTHBIX. BHYTpHUIIONIOCTHOE M BHYTPHUKJIETOYHOE NMILeBapeHue. lIuranue
II0O3BOHOYHBIX  KUBOTHBIX. OTHeNbl MNUIIEBAPUTENBHOIO Tpakra. [luieBapuTenbHBIE — KEIE3BI.
[InmeBapuTenbHas CUCTEMA YEIIOBEKA.

Hpixanue opranu3moB. Jlpixanue pactenwil. [lpixanue >xuBOTHBIX. [uddysms razor uyepes
MOBEPXHOCTh KiIeTKU. KoxkHoe npixaHue. J[pixaresnbHas noBepXHocThb. JKabepHoe U JErouHoe JIbIXaHUE.
JIbIxaHWe TO03BOHOYHBIX JMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIOKHEHUE CTPOEHUS JETKUX
ITI03BOHOYHBIX JKMBOTHBIX. J[bpIXaTelbHas CHCTEMa 4elIOBeKa. MexXaHW3M BEHTWIISALMU JIETKUX y ITHL U
MIIeKoNUTaromMX. Perynsanus apixanus. [{pixarenbHpie 00bEMBI.

TpaHCHOpPT BEWIECTB Yy OpPraHM3MOB. TpaHCIOPTHBIE CHUCTEMbI pacTeHHMU. TpaHCHOpT BEleCTB y
KUBOTHBIX. KpoBeHOCHas cucrema U €€ opranbl. KpoBeHOCHas cuCT€Ma IIO3BOHOYHBIX YXUBOTHBIX H
yenoBeka. Cepale, KpPOBEHOCHbIE cocyabl M KpoBb. Kpyru kpoBooOpaiieHus. OBOIIOIUOHHBIE
YCIIOKHEHUS CTPOCHUS KPOBEHOCHOW CHUCTEMBI TO3BOHOYHBIX KHBOTHBIX. PaboTa cepaua u e€ perynsauus.

Beinenenue y opranu3MoB. Beinenenue y pacrenuil. Beinenenve y suBOTHbIX. COKPATUTENIBHBIE
Bakyosn. Oprassl BeljiesieHusi. GuibTpanus, ceKpenns 1 00paTHOE BCAChIBAaHUE KaK MEXaHU3MBbI pabOThHI
opraHoB BblzieieHHs. CBsI3b MOJOCTH Tella C KPOBEHOCHOM U BBLAECIUTENbHON cucteMamu. Boijenenue y
MIO3BOHOYHBIX )KMBOTHBIX U yenoBeka. [Touku. Ctpoenue u GpyHkmonupoanue Hedpona. ObpaszoBanue
MOUYH Y 4EJIOBEKa.

3amuTa y OpraHuM3MOB. 3alluTa y OAHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil W LUCTHI
npocTedmx. 3aluTa y MHOTOKJIETOUHbIX pacTeHuid. KyTtukyna. CpeiacrBa macCMBHOM M XMMHUYECKOU
3auThl. OUTOHIUBI.

3amuTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [[OKpOBBI M MX IpPOM3BOAHBIE. 3alIMTa OpPraHU3Ma OT
Oone3neil. IMMyHHas cucrema uenoBeka. KieTouHbIl M rymMopanbHbI UMMYHUTET. Bpoxn€HHbIH U
pUOOPETEHHBIN cienupuuecKkrii UMMYHHUTET. Teopust KJIOHaIbHO-ceneKTuBHOro umMmmyHureta (I1. Dpnux,
®.M. bepner, C. Tonerasa). BocnanurensHble OTBETHl OpraHu3MoB. Poiib BpOXKAEHHOIO UMMYHUTETA B
Pa3BUTHH CUCTEMHBIX 3a00JICBaHUH.

Pa3npaxuMoCTp M peryisinus y OpraHu3MOB. Pazapa)kmMocTh y OJHOKIJIETOYHBIX OPTaHU3MOB.
Takcucel. Pa3znpaxxuMocTp 1 peryisinus y pacteHuil. POcToBbie BeniecTBa U UX 3HAYECHHUE.

HepBHas cuctema u peduekTopHas peryisuus y KMBOTHbIX. HepBHas cucrema u e€ OTAebl.
OBOJIOIIMOHHOE YCJIOXKHEHHE CTPOCHMSI HEPBHOM CHUCTEMBI y >KMBOTHBIX. OTIENBI TOJIOBHOTO MO3Tra
MTO3BOHOYHBIX JKUBOTHBIX. Pedriekc u peduiexktopHas ayra.

be3ycioBHbIE U yCIOBHBIE PE(IEKCHI.



['ymopanbHas perynasuus U SHIOKpUHHAs CHCTEMa KUBOTHBIX U yesoBeka. JKenes3bl SHAOKPUHHOM
CUCTEMBl M HMX TOpPMOHBI. JlelicTBME TOpMOHOB. B3anMMOCBSI3b HEPBHOW W SHIOKPUHHOM CHUCTEM.
l'unoranamo-runodusapHas cucrema.

JlemoHCTpamuu:

[Toptpet: N.I1. [TaBnos.

Tabmuub! u cxemsr: "OnHOKIETOUHBIE Bomopociu”, "MHorokietounsie Bogopocnu', "bakrepun",
"[Ipocreiimme", "Opranel LBETKOBbIX pacTeHui", "CucTeMbl OpPraHoB IO3BOHOYHBIX >KHBOTHBIX',
"BuyTtpennee crpoenue HacekoMbix", "Tkanu pactenuit”, "KopueBwie cuctemsl”", "Ctpoenue crebis",
"Ctpoenue nuctoBoil miacTuHku", "Tkanu xuBoTHBIX", "Ckener uyenoBeka", "llumieBapurtenbHas
cuctema", "Kposenocnas cucrema', "JIpixarenbnas cucrema', "HepBuas cucrema", "Koxa", "MpIeunas
cuctema", "Boinenurensnas cucrema', "DuaokpunHas cuctema', "Crpoenue mpimnbl", "MMmyHuTet",
"Kumeunononoctueie", "Cxema nutanus pactenuit”, "KpoBeHOCHbIE CUCTEMBI TO3BOHOYHBIX )KMBOTHBIX ",
"Crpoenue ruapel", "Crpoenune mianapuu", "BHyTpeHHee cTpoeHue noxaeBoro uepssa', "HepHas
cucrema poi0", "HepBHas cuctema sarymku'', "HepBHas cuctema nmpecMbikaromuxcs', "HepBHas cucrema
ntun", "HepBHas cucrema miekonuraromux", "HepBraas cucrema uenoseka", "Pedmiexc".

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpernapaTbl  OJHOKJIETOYHBIX  OpPraHU3MOB,
MUKpOTpenaparsl TKaHEW, pPAaKOBUHBI MOJUTIOCKOB, KOJUJICKIIMM HACEKOMBIX, HIVIOKOXKUX, JKUBBIC
SK3EMIUISIPhl KOMHATHBIX PACTeHHH, TrepOapuu pacTeHU pa3HbIX OTJIEJIOB, BIIAXHBIC Ipenaparbl
JKUBOTHBIX, CKEJIETHl TMO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJOBEKa,
o0opylIoBaHHE IJsi JIEMOHCTPAI[MH TMOYBEHHOTO W BO3AYIIHOTO MUTAHUS PACTCHHM, paCHIETICHUS
Kpaxmasa u 0eNkoB moj AeiicTBrueM pepMeHTOB, 000pyI0BaHHE TSl JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO
KU3HEHHOM E€MKOCTHU JIETKUX, MEXaHU3Ma JIbIXaTeIbHBIX JBUKEHUHN, MOJIEIIH TOJIOBHOTO MO3Ta Pa3IMYHbIX
YKUBOTHBIX.

JlaGoparopHas pabota "M3ydenue TkaHei pacreHuil".

JlaGoparopHas pabota "M3ydyeHue TkaHell )KUBOTHBIX .

JlaGopatopnas pabota "V3yueHne opraHoB IIBETKOBOTO pacTeHUs".

Tema 10. PazmHOXeHMe U pa3BUTHE OPTaHU3MOB.

®opMbl pa3MHOKEHHUsI OpPraHW3MOB: Oecrosioe (BKIIOYash BETeTaTUBHOE) W TMOJIOBOE. Bus
0€ecroI0ro pa3MHOXKEHUS: TOYKOBAHUE, CIIOPYIIALIUS, parMeHTAIHs, KIOHHPOBaHHE.

[TonoBoe pasmuoxkeHue. IlonoBbie kieTku, wiaum rametsl. Meio3. Craguu Mmeiiosza. [loBenenue
XpoMocoM B Mero3e. KpoccuHrosep. bruonornueckuil cMpIci Melo03a | IOJIO0BOTO nporecca. Meino3 u ero
MECTO B KU3HEHHOM I[UKJI€ OPTaHU3MOB.

[TpenzaponsimieBoe pazputue. ['ameTorene3 y >KMBOTHBIX. [lomoBwie xkenes3pl. OOpa3zoBaHue U

Pa3BUTHC IMMOJTOBBIX KJICTOK. CnepMaToreHe3 1 OOI'CHE3. CTpOeHI/Ie IIOJIOBBIX KJICTOK.



Om1on0TBOpEHNE U SMOPHOHAIBHOE PA3BUTHE )KUBOTHBIX. CIIOCOOBI OIIIOI0TBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapreHorenes.

WupuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOpHONOTHsS - HayKa O pa3BUTUHU
opranu3moB. Ctaauu 3MOpuoreHes3a *UBOTHBIX (Ha mpumMepe Jsrymkn). pobnenue. Tumsl apoOieHus.
OcobeHHOoCTH pOOIeHHS MIICKOIIUTAIOIIUX. 3apO/IbIIIEeBbIe JTUCTKU (racTpysuus). 3akiajika OpraHoB U
TKaHEW W3 3apOABILIEBBIX JIMCTKOB. B3aMMHOE BIMSHHE YaCTE Pa3BUBAOLIEIOCS 3apOAbILIA
(oMOpuoHanbpHass MHAYKLHWSA). 3akiajJka IUIaHAa CTPOCHHS >KMBOTHOTO KaK pE3yJabTaT HepapXHueCKuX
B3aUMOJCHCTBUI TeHOB. BiusHue Ha >MOpUOHAIbHOE Pa3BUTHE PA3IMUHBIX (PAKTOPOB OKpYXKarollen
Cpenpbl.

Poct u pasButue xuBoTHBIX. IlocTamOproHanbHeli nepuos. Ilpsmoe u Hempsimoe pas3BHUTHE.
Pa3Butne ¢ Meramop(o3oM y OECrO3BOHOYHBIX M MMO3BOHOYHBIX XUBOTHBIX. bronoruueckoe 3HaueHHe
IIPSIMOTO M HENPSMOI0 Pa3BUTHUSA, UX PACIpPOCTpaHeHUEe B npupone. Tumsl pocra kMBOTHBIX. DaKTOPEI
peryisiiud pocTa XHUBOTHBIX M uenoBeka. CTaauum MOCTIMOPHUOHATIBHOIO PA3BUTUS y >KUBOTHBIX U
yenoBeka. [leproabl oHTOTeHe3a uenoBeka. CTapeHne U CMepTh Kak OMOJIOrHYECKUE MPOLIECCHI.

Pasmuoxenune u pasButue pactenumid. [amerodur m crnopodutr. Melo3 B KU3HEHHOM IIHKIIC
pacrenuil. O6pa3oBaHue crop B rporecce Meio3a. 'amerorenes y pacrenuil. OnjaogoTBOpeHUE U pa3BUTHE
pacTUTENIbHBIX OpraHu3MOB. J[BOITHOE OIIOIOTBOPEHHE Y IIBETKOBBIX pacTeHUi. OOpazoBaHUE U Pa3BUTHE
CEMEHU.

MexaHu3Mbl peryisluyd OHTOT€HEe3a Y PaCTEHUN U )KMBOTHBIX.

JleMoHCTpanuu:

[Toprpersr: C.I. HaBamun, X. [lIneman.

Tabmunet u  cxembl: "BereraruBHoe pasmHoxkenue', "Tumbl Oecrioysioro pa3mMHOXKeHUs'",
"Pazmuoxxenue xmamupomonanbl', "PasmMHoxxenwe odBrieHbl", "Pasmuoxenue tuapei', "Meiios",
n n n " n e n n
Xpomocomel", "I'amerorene3", "CrpoeHue siiuekiieTku u crepmarozouaa’, "OCHOBHbIE CTaauu

onrorenesa", "lIpsmoe u Hempsimoe passutue", "PasBuTme Mailickoro xyka"', "PaszBurue capaHuu',
"PasButne narymku", "JIBoilHOE OMIONOTBOpPEHHME Yy UBETKOBBIX pacTeHuil", "CTpoeHue cemsH
OJTHOJIOJIBHBIX M ABYAOJBHBIX pacTenuit", "J)Ku3HeHHBIH UK MOpCKOiM KamycThl", "YKU3HEHHBIN UK
mxa'", ")Ku3HeHHbIl UK nanopoTHUKa", "KU3HEHHBIN LUK COCHBI".
Ob6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIpENnapaThl SHIEKIETOK U CIIepMaTO30H10B, MOJIENb
"[lvkn pa3BUTHA JIATYIIKH'.
JlaboparopHas pabora "M3ydyeHne cTpoeHUs MOJIOBBIX KIETOK Ha TOTOBBIX MUKpoIIpenapaTax".
[TpakTuueckas padora "BrIsiBIeHNE TPU3HAKOB CXOJCTBA 3apO/IbINIEH TO3BOHOUHBIX JKUBOTHBIX .
JlaGoparopHas pabota "CTpoeHue opraHoB pa3MHOXEHHUS BBICIIMX pacTeHUI".

Tema 11. I'eHeTnka - Hayka O HACIEACTBEHHOCTH U U3MEHUYNBOCTH OPTaHU3MOB.



Hcropusi cTaHOBIIGHUSI M pa3BUTHS T€HETUKH Kak Hayku. Pabotel ['Mennens, I. ne ®puza, T.
Moprana. Pons oTeuecTBeHHBIX YUEHBIX B pa3Butuu reHetuku. Paborsr H.K. Konbrosa, H.M1. BaBunoga,
A H. benoszepckoro, I'.J[. Kapneuenxo, F0.A. ®unmunuenko, H.B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETHUECKUE MOHATUS U CUMBOJBL. [ OMOJIOTMYHBIE XPOMOCOMBI, AJUIEIbHBIE TEHBI,
aJbTEpHATUBHBIE NIPU3HAKU, JIOMUHAHTHBIM U PELIECCUBHBIM IPU3HAK, TOMO3UIOTa, FETEPO3UTOTA, YUCTAs
TUHUS, TUOpUABI, TeHoTur, ¢eHotunl. (OCHOBHBIE METOABl TEHETUKH: THUOPUIOIOTUYECCKUH,
LUTOJOTHYECKHI, MOJIEKYISIPHO-TEHETUYECKU .

JlemoHCTpamuu:

[Toptpetsi: I. Mennens, I. ne ®pus, T. Mopran, H.K. Konsuos, H.U. Basunos, A.H. beno3epckuid,
I 1. Kapneuenko, FO.A. ®ununuenko, H.B. Tumodees-PecoBckmii.

Tabmuib! u cxeMbl: "MeTonbl reHeTHKH", "CXeMbl CKpeniBaHus "

Jlaboparopnas pabora "/[po3oduna kak 00bEKT FeHETUYECKUX UCCIIeAOBaHUM" .

Tema 12. 3akOHOMEPHOCTH HACIEICTBEHHOCTH.

MonorubpunHoe ckpemuBanue. [lepBbiii 3akoH Menzmens - 3akOoH e€IMHOOOpasusi THOPHIIOB
nepporo nokosieHus. [IpaBuno pomuHupoBaHus. Btopoil 3akoH MeHnens - 3aKOH pacUICIICHHS
npu3HakoB. [{uTonornueckne 0CHOBBI MOHOTHOPUAHOTO CKpEIIMBaHusl. [ MIIOTe3a YMCTOTHI raMeT.

AHanu3upyrouiee ckpemuBaHue. I[IpoMmexxyTouHblii Xapakrep HacieaoBaHus. Pacuiensenue
MPU3HAKOB MPU HETIOJHOM JOMUHHUPOBAaHHH.

Hurunbpunnoe ckpemuBaHue. TpeTuid 3akoH MeHnenss - 3aKOH HE3aBUCHMOTO HaclleJOBaHUS
npu3HakoB. [{uTonornueckre OCHOBBI JUTUOPUIHOTO CKPEIIIMBAHHUS.

Cuennennoe HacienoBanue mpusHakoB. Pab6otel T. Moprana. CrieniieHHOe HacleI0BaHUE T€HOB,
HAapyUIEHUE CLETUIEHUS MEXK1y TeHaMH. XPOMOCOMHAasi TEOPHUS HACIEICTBEHHOCTH.

I'enernka nosia. XpoMOCOMHBIN MEXAHU3M OIPEAEIEHUS 10Ja. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
T'omorameTHslil U reTeporaMeTHbIN MoJl. I eHeTHYecKas CTPyKTypa NOJIOBBIX XpoMocoM. HacnenoBaHue
MIPU3HAKOB, CLUEIJIEHHBIX C TTOJIOM.

I'enotunn kKak wenoctHas cucrema. llneilorponusi - MHOXKECTBEHHOE JICMCTBHE TEHA.
MHoOXeCTBeHHBIN aiienu3M. B3aumojeiicTBue HeayuienbHBIX TeHOB. KomrIuieMeHTapHOCTh. DmHCTas.
[Tonumepus.

[eHeTHYeCKU KOHTPOJIb PA3BUTUSI PACTEHUH, )KUBOTHBIX U YEJIOBEKA, a TakKke (PU3MOIOTHIEeCKUX
MIPOIIECCOB, TIOBEICHUS M KOTHUTUBHBIX (PyHKIMH. [ eHeTHYECKHEe MEXaHN3Mbl CHUMOMOTEHEe3a, MEXaHU3MBI
B3aMMOACHUCTBUS "XO35MH - mapa3utr”" U "XO35IMH - MUKpOOHOM'". I'eHeTHuecKue acheKTbl KOHTPOJS U
W3MEHEHUs HACIICJICTBEHHON MH(POPMAIINH B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMoHCTpanuu:

IToprpetsr: I. Mennens, T. Mopras.



Tabmuet 1 cxembl: "IlepBblii m BrOpo# 3akoHbl Menaensa", "Tperuit 3akoH Menngens",
"AHnanusupytoiee ckpemrpanue”, "Henonnoe nomunuposanue", "CrenieHHoe HacleJ0BaHUE IPU3HAKOB
y apo3odunst”, "I'eneruka mona", "Kapuorun uenoseka", "Kapuorun npozoduist”, "Kapuorun nrursr",
"MHOKeCTBeHHBIN atenu3M”, "B3anmopeicTBre reHoB".

O6opynoBanue: MoJieNb Ui JEMOHCTPAIMK 3aKOHOB €IMHOO0Pa3usi TMOPUIIOB MEPBOTO MOKOJICHUS
Y paclIeIUICHUs PU3HAKOB, MOJIEIb ISl IEMOHCTPAIIMU 3aKOHA HE3aBUCHMOI'O HACJIEI0BaHUS PU3HAKOB,
MOJENb NI JIEMOHCTpAllMU  CIICIUIGHHOTO HACIEJAOBAHMS IPU3HAKOB, CBETOBOW MUKPOCKOII,
Mukpornpenapar: "Jlpozoduna".

[IpakTuueckas padora "M3ydeHue pe3ynbTaTroB MOHOTHOPHIHOTO CKPEITUBAHUS Y APO30(UIIbI".

[Tpaktuueckas padora "M3yueHne pe3yabTaToB AUTHOPHIHOTO CKPEUIMBAHUSA Y Jp0o30Quis".

Tema 13. 3akOHOMEPHOCTH U3MEHUYHUBOCTH.

BsaumogeiicTBue reHotuna u cpensl npu ¢popmupoBanuu (¢enorumna. M3MeHUMBOCTh MPU3HAKOB.
KayecTBeHHbIE W  KOJIMYECTBEHHbIE TMpU3HAKW. Buabl HW3MEHUYMBOCTH: HEHACJIEACTBEHHas U
HaCJEeICTBEHHASI.

MoaudukaimonHass W3MEHYUBOCTh. Ponb cpeasl B GopmupoBaHMH  MOAUGPUKAITMOHHON
n3MeHnunBoct. Hopma peakiiuu npusnaka. Bapuannonsslit psij v Bapuanmonnas kpusas (B. Moranucen).
CaoiicTBa MOAU(PHUKAIIMOHHON U3MEHYUBOCTH.

I'enotunuueckass  u3MeHYMBOCTh.  CBOMCTBa  T€HOTHUIMYECKOM  W3MEHUMBOCTH.  Buibl
TeHOTUITMYECKON U3MEHUMBOCTU: KOMOMHATUBHAS, MyTAIlHOHHAS.

KoMmOuHatuBHass W3MEHYMBOCTb. Mel03 H TIOJOBOM TMpolecc - OCHOBAa KOMOMHATHBHOMN
W3MEHYMBOCTH. Ponb KOMOMHATUBHOW HM3MEHYMBOCTH B CO3JIaHUU TE€HETHYECKOro pazHOoOOpa3us B
npejenax ogHOro BUA.

MyTarmonHasi ”3BMEHYUBOCTh. BUIbI MyTaiuii: reHHbIe, XPOMOCOMHBIE, TeHOMHBIE. CTIOHTaHHbBIE
Y MHIYLMPOBAaHHBIE MyTalMH. SaepHble M HUTOIUIa3MaTH4Yeckue MyTanuu. ComMarnueckue M IMOJOBbIE
MyTauuu. [ [pyurHbl BOSHUKHOBEHHS MyTaluidi. MyTareHsl U MX BIUSHUE HA OPTaHU3Mbl. 3aKOHOMEPHOCTHU
MYTallMOHHOTO TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSIOB B HaciencTBeHHoM wuzmeHunmBoctu (H.U.
Bagsusos). Buesiiepaast ”3MEHYHMBOCTh U HACJIEICTBEHHOCTD.

JleMoHCTpanuu:

[Toptpetsi: 1. ne @pus, B. Moranncen, H.1. BaBunos.

Tabmumet w  cxembl:  "Buasl  w3meHumBocTH', "MoaudukanuoHHas ~ W3MEHYHUBOCTSH',
"KomOunaruBHas usmeHInBOCTE", "Meitio3", "OmnogorBopenue", " eHeTn4eckue 3a0oeBaHms 4emoBeKa',
"Buasl myTanuii".

O6opynoBaHue: )XUBBIE U TepOapHbIE IK3EMIUISIPbl KOMHATHBIX PAaCTEHUH, pUCyHKH ((poTorpadum)

KMUBOTHBIX C pa3JIMYHBIMU BUJAMU U3MCHUYNBOCTH.



JlaGopatopHast pabora "VcciemoBaHue 3aKOHOMEPHOCTEH MOIU(PUKAIIMOHHON H3MEHYHUBOCTH.
ITocTpoenue BapualimoOHHOTO psAJia U BAPUALIMOHHOM KpUBOM".

[Tpaktudeckas padora "MyTanuu y qpo30¢uisl (Ha TOTOBBIX MUKpoIpenaparax)”.

Tema 14. I'eneTuka yenoBexa.

Kapuotun dvenoBeka. MexayHaponHas MporpaMMa HCCIEIOBaHMS TeéHOMa dYelloBeKa. MeTojbl
W3yUYCHHs] TEHETHKH YeJIOBEKa: IeHEaJOTMUECKUH, OMU3HEIOBBIM, IMUTOTCHETHUYECKUN, MOIYIISIIMOHHO-
CTaTUCTUYECKUH, MOJEKYJIIpHO-reHeThnuecKuil. COBPEMEHHOE ONPE/ENIEHNE I€HOTUIIA: OJHOI€HOMHOE
CEeKBEHHPOBAaHME, TCHOTUNHUpOBaHME, B ToM uucie ¢ nomouibto [II[P-ananuza. HacnencrBenubie
3a0o0yieBaHusl YelloOBeKa. | e€HHble M XPOMOCOMHBIE OOJIE3HHM 4YelloBeKa. bolie3HH ¢ HaciaelICTBEHHOM
IIPEIPACIIONIOKEHHOCThIO. 3HAYEHME MEIMLMHCKOW TE€HEeTMKM B NPEJOTBPAIICHUM U JICYEHUU
TFEeHETUYECKUX 3a00JIeBaHUN 4esloBeKa. MeauKOo-reHeTHYEeCKOe KOHCYIbTUpoBaHue. CTBOJIOBBIE KIETKH.
[TonsTre "reneTndeckoro rpysa’. DTHUecKHe acleKThl UCCIeOBAaHMM B 001aCTH peJaKTUPOBAHUS TeHOMA
U CTBOJIOBBIX KJIETOK.

['enetnueckne (akTOphl TOBBIIICHHOW YYBCTBHTEIBHOCTH 4YEIOBEKa K (U3NYECKOMY U

XUMHUYECKOMY 3arpsi3HEHUIO OKpY’Karollled cpeibl. [ eHeTudeckas NpeapacloyioKEHHOCTh YelloBeKa K

IIaTOJIOTUSIM.
JlemoHCcTpanuu:
Tabmuuber w cxembl: "Kapwmotun demoBeka', "MeTombl W3y4eHHsS TEHETHKU dYeloBeka',

"I'eneTnueckue 3a001eBaHUs YeloBeKa'.

[Tpaktuueckas padora "CocTaBlieHHe U aHATIN3 POJOCIOBHOM".

Tema 15. Cenexuust OpraHu3MoB.

JlomecTukanust U cenekius. 3apoxACHUE CeIeKIMU U goMmectukanuu. Yuenue H.M. BaBuiosa o
[lenTpax MpoUCXOXKIEHHUSI 1 MHOTO00pa3us KyJIbTYpHBIX pacTeHui. Pojib cenekiuuu B CO31aHUU COPTOB
pacTeHui ¥ nopoj KUBOTHBIX. COpT, MOpoAa, MTaMM. 3aKOH TOMOJIOTUUECKUX PSAJOB B HACJIEICTBEHHOU
m3menunBoctu H.W. BaBuiosa, ero 3HaueHue sl CENEKIIMOHHON PaOOTHI.

MeTtoab! cenekiMoHHON paboThl. MicKycCTBEHHBIN OTOOP: MAacCOBBIM M MHAMBUAYAIbHBINA. DTarbl
KOMOMHAIIMOHHOW cenekiuu. VcmbplTanue mpousBoauTeNed 1Mo moTtoMcTBy. OTOOp 1O TEHOTHUIY C
MTOMOIIBIO OLIEHKH (DEHOTHITA MOTOMCTBA U OTOOP MO TEHOTHITY C momolsio aHanmu3a JJHK.

HckycCTBEeHHBIN MyTareHe3 Kak METOJ CENEKIMOHHOW paloThl. PamualoHHBIA U XMMHYECKHA
MyTareHe3 Kak HCTOYHHUK MYTalMi Yy KYJIBTYpHBIX (GopM opraHu3moB. lcmonb3oBaHHe TE€HOMHOTO
penakTupoBaHus ¥ MeTo10B pekomOnHaHTHBIX JIHK 17151 momydenus ncxomHoro Marepuaia Jyisi CeNeKITNH.

[Tonyuenue monumuionaoB. BHyTpuBHmoBas rudpuauzanus. bIu3KoponcTBEHHOE CKpelluBaHUE,
unn uHOpuIWHT. HepomcTBeHHOE CKpelmuBaHue, WM ayTOpUAMHT. [eTepo3uc M ero MNPUYUHBI.
Ucnonp3zoBanue rereposrca B ceneknuu. OtganénHas rtubpuausamus. [Ipeomonenue Oecruiogus

MEXBHUIOBBIX FI/I6pI/I]IOB. ,Z[OCTI/I)KGHI/U{ CCJICKIIN paCTeHI/Iﬁ " ) KNBOTHBIX.



CoxpaHeHNe U U3y4eHHE TeHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUM U UX JUKUX POIUYEH IS
CO3JIaHUsI HOBBIX COPTOB M THOPUIOB CEITBCKOXO3HCTBEHHBIX KYJIBTYD.

JleMoHCTpanuu:

[Toptpetsi: H.W. BaBunos, U.B. Muuypun, I'.JI. Kapneuenko, I1.I1. JIykbsinenko, b.JI. Actaypos,
H. bopnoyr, /I.K. benses.

Tabmuis! U cxembl: "LIeHTpBI MPOUCXOKICHHUSI 1 MHOTOOOPa3Hst KyJAbTypHBIX pacteHuil”, "3akoH
TOMOJIOTMYECKUX PSIOB B HAcleACTBEHHOM wu3MeHunBoctu", "Meronbl cenekuun", "OtnanéHHas
rudpunmzamus”, "Myrtarenes".

JlaGopatopHas padota "V3yueHne cOpToOB KyJbTYPHBIX PACTCHUHN U TIOPOJT JOMAITHUX KMBOTHBIX "

Jlabopatopnas padota "M3yueHrne MeTOI0B CEJIEKIINKU pacTeHU".

[Tpaktudeckas padora "[IpuBuBKa pacTeHmii".

Okckypcusi "OCHOBHbIE METOABI U JIOCTHIKEHHUS CEJEKIMM pPACTEHUH U JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO (hepMy, COPTOUCTIBITATENIbHBIN YYacTOK, B TEINTUYHOE XO35SHUCTBO, B
1ab0opaTOPHUIO arpOyHUBEPCUTETA HIIM HAYIHOTO IIEHTpa)".

Tema 16. buorexHonorus 1 CHHTETHYECKasi OMOJIOTHA.

OObekThl, uCHOIb3yeMble B OHOTEXHONOTWUH, - KIETOYHBbIE M TKAaHEBbIE KYJBTYpHI,
MUKpPOOPTaHU3MbI, MX XapaKTepUCTUKA. TpaauilOHHAs OMOTEXHOJIOTHA: XjeOomeueHue, MOTydYeHHE
KHCJIOMOJIOUHBIX TPOAYKTOB, BUHOEINE. Mukpoouomornueckuit cuare3. OObeKThl MUKPOOHOIOTHYECKIX
texHosoruit. [I[pon3BoACcTBO O€Ka, aMUHOKUCIIOT U BUTAMHUHOB.

Co3naHue TEXHOJOTUM U HMHCTPYMEHTOB LIEJICHANIPABICHHOTO W3MEHEHUSI U KOHCTPYUPOBAHMS
TE€HOMOB C II€JIbIO MTOJIYYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB, COZIEpKAIlNX HE BCTPEUAOIIHUECS B IPUPOJIE
OMOCHUHTETUYECKUE MY TH.

Knertounas nnxenepus. MeTonbl KylbTyphl KJIETOK U TKaHEH pacTeHUH U )KUBOTHBIX. KprobaHkwu.
Comarnyeckasi THOpUIM3ALUS U cOMaTHUYECKUil aMOpuoreHe3. Vcmonb3oBaHue TaljaoOUA0B B CENEKIIHH
pacteHuil. MIcKycCTBEHHOE OIUIOAOTBOPEHHE. PEKOHCTPYKIMS SHULEKIETOK UM KIOHUPOBAHHUE KUBOTHBIX.
Mertoa TpaHCIIaHTALMU SAEP KIETOK.

XpOMOCOMHass M TeHHas HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha M KOHCTPYMpPOBaHHUE
pexomOuHanTHeIx JIHK. JlocTmkeHuss W TNEpCHEKTHBBI XPOMOCOMHOW M TeHHOM HHXKEHEPHH.
DKOIIOTUYECKUE U ITUYECKUE TTPOOTIEMbI TEHHON HH)KEHEPUU.

Menunuackue OuorexHomoruu. IloctreHomHass 1mudpoBas wenunuua. [II[P-muarnocTuka.
MeTtaboOMHBIN aHaIN3, TEHOLUEHTPUUYECKUN aHau3 MpPOTEeOMa 4YeJoBeKa JJIsi OLUEHKH COCTOSHHUS €ro
3M0pOBBs. VIcmonb3oBaHWE CTBOJOBBIX KIIETOK. TapreTHas Tepamus paka. 30-OMOMHKEHEpHs Ui
pa3paboTku (yHIaMEHTANIbHBIX OCHOB MEIMUIIMHCKHX TEXHOJIOTUM, CO3/aHUs KOMILUIEKCHBIX TKaHEH
COYETAaHWEM TEXHOJIOTUH TpEXMEpPHOro OwWonpuHTHHTA W ckaddonauHra Isd  pemeHus 3aaad

MEePCOHATU3UPOBAHHON METUIIHBI.



Coznanme BEKTOPHBIX BaKILIKH C LEbI0 00ecreyeH s KOMOMHUPOBAHHOM 3alUTHI OT BO30yAnUTEeH
OPBU, ycraHoBieHHe MOJEKYISAPHBIX MeXaHU3MOB ¢yHKuuonupoBanus PHK-conep:kammx Bupycos,
BBI3BIBAIOIINX 0CO00 OMACHBIEC 3a00I€BaHUS YEIOBEKA U KUBOTHBIX.

JlemoHCTparuu:

Tabmuiel 1 cxembl: "VICHofb30BaHKE MHKPOOPTaHM3MOB B TMPOMBIIIJICHHOM IIPOU3BOJICTBE",
"Kinerounast nnxkenepus", "l'eHHas unxeHepus'.

JlaboparopHas pabora "M3ydeHrne 00beKTOB OMOTEXHOIOTHH .

ITpakTuueckas padora "[lomydeHne MOITOUHOKHUCIIBIX TPOTYKTOB" .

OKckypcust "BHOTEXHONOrMs - BaKHEHIIAash MPOU3BOAUTENbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTUYECKOE TPOU3BOACTBO)".

Cooeporcanue obyuenus 6 11 knacce.

102 4, u3 HUX § Y- pe3epBHOE BpeMs

Tema 1. 3apokaeHre U pa3BUTUE IBOTIOIMOHHBIX IPEJCTABICHUN B OHOIOTHH.

OpomonrionHass teopust Y. [lapsuna. Ilpenmnochuiku BO3HUKHOBEHHS JapBUHM3MA. KU3HB U
HayyHas JesarenbHocTh Y. JlapBuHa.

JBuxyume cuibl 3Boitonnud BugoB mo Y. JlapBuHy (BbICOKas WHTEHCHBHOCTb Pa3MHOXKEHHS
OpraHM3MOB, HACJEICTBEHHAs M3MEHUMBOCTh, OOpbOa 3a CYIIECTBOBaHHE, €CTECTBEHHBIH W
HCKYCCTBEHHBINU OTOOD).

Odopminenne cunTeTnueckor Teopun s3Bomonuu (CTO). HelTpanpHas Teopus 3BOIIOLUH.
CoBpeMeHHass SBOJIIOLIMOHHAS OHONOTHsA. 3HAaUY€HUE OSBOJMIOIMOHHON Teopun B (OPMUPOBAHUU
€CTECTBEHHO-HAYyUYHON KapTHUHBI MUpA.

JemoHcTparuu:

[Toptpetsr: Apucrorens, K. Jlunnei, XK. Jlamapk, 3. Cent-Unep, XK. Kroswe, Y. dapsun, C.C.
UYersepukos, N.1. llImansraysen, J. Xonneiin, /1.K. bensies.

Tabnuiel u cxemsl: "Cucrema xxuBoit mpuposas! (ro K. Jluanero)", "JlecTHuia )XKUBBIX CymIecTs (TI0
Jlamapky)", "MexaHuzM (GopMUpPOBaHUS MPUCIIOCOONIEHUN Yy pacTeHHi U KUBOTHBIX (mo Jlamapky)",
"Kapra-cxema mapuipyra mytemectBus Y. Jlapsuna", "Haxonku Y. apsuna", "®opmbl 60prOBI 3a
cymectBoBanue", "Ilopoasl romy6eit”, "Muoroobpasue KynbTypHbIX hopM KamycTsl”, "Tloposbl foManHux
KHUBOTHBIX", "Cxema o0pa3zoBaHus HOBBIX BUOB (1o Y. JapBuny)", "CxeMa COOTHOIIEHUS JBIKYIIUX CHIT
sBoouu", "OCHOBHBIE TOJIOKEHUS CHHTETUYECKOW TEOPUHU IBOJIOIMN "

Tema 2. MUKpO3BOIIOIUSA U €€ pe3yJIbTaThI.

[TomynAnus kak 2IeMeHTapHast €1MHULA YBONIOLMN. COBpEMEHHBIE METObI OLIEHKH TEHETUUECKOTO
pa3HOOOpa3usi M CTPYKTyphl mnomynsuuil. M3MeHeHue reHodoHIa NONYNIALMH Kak 3JIEMEHTapHOe

ABOJIIOLIMOHHOE sIBJIEHHE. 3aKOH reHeTndeckoro pasHosecus Jlxx. Xapau, B. BaiinGepra.



DneMeHTapHbIe (PAKTOPHI (ABMKYIIHE CHITBI) SBOTIOIMK. MyTarimoHHbIH potiecc. KomOunarnBHas
M3MEHYUBOCTH. J[peiid reHoB - ciydyaiiHble HEeHAINIPABICHHBIC U3MEHEHHS 9YacTOT aJljIeNiel B TOMYIISIUSX.
O¢dexr ocnoparens. Murpamun. MW3omsamus mnomynsmuii: reorpaduueckas  (MPOCTPaHCTBEHHAA),
Ouosornueckas (pernpoyKTUBHAS ).

EcrectBenHslit 0T00p - Hampapistomuil ¢akrop sBoironuu. PopMbl €CTECTBEHHOro oTdopa:
JBIDKYIIUH, CTaOMIM3UPYIOLINH, pa3peiBatonuii (Iu3pynTuBHbI). [lonoBoit otdop. Bo3HukHOBeHHE U
9BOJIIOLINS COLIMAJIBHOTO MTOBEIEHUS AKUBOTHBIX.

[TpucnocoOneHHOCTh  OpPraHu3MOB — KakK  pe3yjibTaT  MHMKpPO3BOJIOLMU.  BoO3HHKHOBeHHE
IpUCIIOCOOIEHUI y opraHu3MoB. Apomopdo3bl M uavoanantauuu. Ilpumepsl mnpucnocobneHuit y
Opranu3MoB: Mopdosornyeckue, pusnonornueckre, OHOXMMUIECKHE, moBeaeHYecKkue. OTHOCUTEIBHOCTD
MIPUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kputepuu u ctpykrypa. BunoobpazoBanue kak pe3ynbTar MUKpOIBOIOIMH. V3omsamus -
KIItoueBOo  ¢akTop BupooOpazoBaHus. IlyTm u  cmocoObl BHI000pa3oBaHUS: AJUIONATPUUYECKOE
(reorpaduueckoe), CHUMITaTPUYECKOE (PKOJIOTHYECKOE), "MraoBexnHoe" (momurmIouIM3aIys,
rubpuauzaiys). JJmuTenbHOCTh BOTIONUOHHBIX MTPOIIECCOB.

MexaHu3Mbl HopMUpOBaHUS OHOIOTHYECKOTO Pa3HOOOpa3HUs.

Posp 3BOMIOIIMOHHON OMOIOTHH B pa3pabOTKe HAayYHBIX METOAOB COXpPaHEHUs OMOpazHOOOpasusl.
MUKPOIBOIIONHS U KOABOJIOIHS MAPa3UTOB U MX X03s5€B. MeXaHU3Mbl (JOPMUPOBAHUS YCTOWIMBOCTH K
AHTUOMOTHUKAM U CTIOCOOBI OOPHOBI C HEM.

JleMoHCTpanuu:

IToprpetsr: C.C. YerBepuxos, 3. Maiip.

TaOmuup! u cxemsl: "MyTtannonHas usmeHunBocts", "[lonynsunonHas crpykrypa Buaa", "Cxema
MpOSIBIICHHsT 3aKkoHa Xapnau-BaitnOepra", "/[Bmwxkymiue cuiabl 3BOMIONMUHK", "DKoIOoTHYEcKass H30JSIUS
nonyasauui ceBanckoit gopenu", "l'eorpadudeckast H30aAMS TUCTBEHHUIIBI CUOUPCKOM U JIMCTBEHHUIIBI
naypckoi", "IlomymslMOHHBIE BOJIHBI YMCIEHHOCTHM XMUIIHMKOB u kepTtB", "Cxema pgeicTBus
ectecTBeHHOro otoopa", "dopmbl 60prObI 3a cymecTBoBanue", "Muayctpuanpuelil MmenanuiM", "YKupbie
uckomaemble", "ITokpoBuTenbCcTBEHHAs OKpacka kUBOTHBIX", "[Ipenynpexaaromas okpacka KHUBOTHBIX",
"®uznonornyeckue aganraun”, "IlpucnocodieHHOCTh OPraHu3MoB U €€ OTHOCUTENbHOCTH", "Kputepun
Buma", "Bunel-goitnuku", "Crpykrtypa Buzma B mpupoae”, "CmocoObl BumooOpa3oBaHHs",
"T'eorpaduueckoe Bug000pazoBaHue TPEX BUIOB JaHAbIIIeH", "DKoI0rnYeckoe BUI000pa30BaHue BUIOB

cunut", "I[lonunnonas! pacrenuit”, "KanycrHo-penednsiit rudpun’.

Ob6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMA HACEKOMBIX, Yydelia IITUI] U 3Bepeil ¢ mpuMepamu
Pa3UYHBIX TPUCIIOCOOTICHUH, Yydena IITUI] U 3Bepel pa3HbIX BUJIOB, FepOapiH pacTeHHU OIM3KUX BUIIOB,
00pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JlaGopatopnas pabota "BrisiBieHHE N3MEHUYNBOCTH Y 0COOEH 0JHOTO BHAA".



JlaGopatopnas padota "[IpucrnocobmeHrss OpraHu3MOB ¥ X OTHOCHTEIIbHAS 11eJIeCO00pa3HOCTh".

JlaboparopHas padora "CpaBHEHHE BUOB 110 MOPHOIOTHISCKOMY KPUTEPHIO".

Tema 3. MakpoaBostonust U €€ pe3yJbTarThl.

Metonel u3ydeHHs MakpolBoJroUMM. [laneoHTomornueckne MeETOIbl HM3YYEHHS HBOJIFOLUU.
[Tepexonnbie GopMbl U PUIOTEHETUYECKUE PSAIBI OPTAaHU3MOB.

Buoreorpaduyeckne meroapl u3ydeHus sBoitonuu. CpaBHeHue (uiopbl U (payHbl MaTepUKOB U
octpoBoB. bruoreorpaduueckue odmactu 3emiau. Buabl-oHIEMUKH U PETUKTHI.

OMOpHOIOTHYECKHE U CPaBHUTEIBHO-MOP(HOIOTUYECKHE METOAbl H3YyYEHHUs  DBOJIOLHUH.
['eneTnueckne MeXaHU3Mbl SBOJIOLUMU OHTOI€HE3a U IOSABICHUS HSBOJIOLIMOHHBIX HOBIIECTB.
I'omonoruyHble M aHaJOTMYHbIE OpraHbl. PyaiuMmMeHTapHble OpraHbl M aTaBU3Mbl. MoJeKyispHO-
reHeTUYeCcKrue, ONOXMMUYECKUE U MAaTEMAaTUUYECKUE METO/bl U3yUEHUs IBOJIIOLUU. [OMOIOTUYHBIE TE€HBI.
CoBpeMeHHbIE METO/IbI TOCTPOCHUS (PUITOTCeHETUYECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTAllMHU U 3BOJIOLNS TEHOMOB.

OO6mme 3akoHOMEpHOCTH (TpaBuja) HBoMOIMU. HeoOpaTruMoCTh SBOMIONMU. AJanTUBHAS
paauanysa. HepaBHOMEPHOCTh TEMIIOB IBOJIIOLIUU.

JlemoHcTpanuu:

[Toptpetsr: K.M. bap, A.O. Koanesckuii, ®. Mromep, O. ['exkens.

Tabmurs! u cxemsl: "®unorenernueckuit psp gomann', "Apxeonrepukc”, "3Bepo3yoOsie smeps”,
"Creronedanst", "Punnopursr”, "Cemennsie nanopotauku", "buoreorpaduyeckue 3o0ub1 3emmn", " petid
koHTUHEHTOB", "PenukTel", "HauanpHble cTaguy SMOPHOHATBHOTO PAa3BUTHS MO3BOHOUHBIX KUBOTHBIX',
"T'omonoruynsle ¥ aHamoruuHsle opransl", "PynumenTs!”, "AtaBu3mMel", " XpoMocoMHbIE HAOOPHI YeTOBEKA
u mumnan3e", "I maBHbIe HanpasieHus 3Botonuu”, "OO0IIMe 3aKOHOMEPHOCTH HBOJIIOIIH .

OOGopynoBaHue: KOJUJIEKIIMH, TepOapuu, MYJSDKH HCKOMAeMBIX OCTAaTKOB OPTaHW3MOB, MYJISKH
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. [IpoucxoxxaeHue 1 pa3BUTUE )KU3HU Ha 3eMJIE.

Hayunble rumoressl MpoMCXOXKACHUS XKU3HU Ha 3emiie. AOMOreHe3 W naHcnepMmus. JloHayuHble
MIPEJICTABICHUS O 3apOXKICHUH KU3HU (KpealMoHu3M). [ MoTe3a mocTOSHHOTO caMO3apOXKACHUS KU3HU U
e€¢ omnposepxkenue oneitamu ®. Penm, JI. Cnamnannanum, JI. Ilactepa. IlponcxokneHue >kU3HM H
acTpoOHOJIOTHS.

OcHoBHBIE »JTanbl HeopraHuyecko osBomonuu. [lnanerapHas (reojoruyeckasi) 3BOJIOLMS.
XuUMHYecKasi dBONIONUA. AOMOTEHHBIN CHHTE3 OPraHMYECKHUX BemecTB M3 Heopranmdeckux. Omeir C.
Munepa u I FOpu. O6pa3zoBanue noiaumepoB u3 MmonoMmepoB. KoanepBarnas runoreza A.M. Onapuna,
runoresa nepBuuHoro OynasoHa J[. Xonzeiina, renernyeckas runoresa [ Mémnepa. Pu6osums (T. Yek) u

runore3a "mupa PHK" V. ['unbepra. @opmupoBanue MeMOpaH ¥ BO3HUKHOBEHUE MPOTOKJIETKH.



Uctopus 3emau u metonsl e€ nzydyeHusd. Mckomaemple OpraHuuecKue OCTaTKU. [ €0XpOHOIOTHS U
e¢ metonbl. OTHOCUTENbHAs U aOCONIOTHAS T€OXPOHOJOTHA. | €0XpOHOIOrNYecKas IIKaja: d0HBI, JPBbI,
IIEPHO/IbI, JIIOXHU.

HauanpHble 3Tansl opraHnyeckoil 3Boonni. [1osBiaeHne 1 3BOIIOLHNS IEPBBIX KIETOK. DBOJIOLMS
MeTabonu3ma. Bo3HukHOBeHUE MepBbIX dKocucTeM. CoBpeMeHHbIE MUKPOOHbIE OMOIUIEHKH KaK aHaJlor
nepBbIxX Ha 3emiie coobmecTB. CtpoMaronuTsl. [IpoKaproOTHl H 9yKapHOTHI.

[Tpoucxoxkaenne dykapuoT (CUMOUOTeHe3). DBONIOLMOHHOE TPOUCXOXKICHUE BHPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX OPraHM3MOB. BO3HMKHOBEHHME OCHOBHBIX TI'PYII MHOIOKJIETOYHBIX
OpraHU3MOB.

OcCHOBHBIEC ATambl BOMIOLMU BBICHIMX pacTeHHid. OCHOBHBIE apoMopdo3bl pacTeHHid. Bbixox
pactenuil Ha cymry. [losiBieHrne cOpOBBIX pacTeHUM M 3aBoeBaHHE UMM cylid. CeMEHHbIE pacTEHHUS.
[IpoucxoxkaeHue BETKOBBIX PACTEHUII.

OcHOBHBIE 3Tallbl BOMIONUH XKUBOTHOrO Mupa. OCHOBHBIE apoMop(do3bl KUBOTHBIX. BeHckas
(dayna. KemOpuiickuii B3pbIB - MOSBICHHE COBPEMEHHBIX TUIOB. [IepBbIe XOpAOBHIE KUBOTHEIC. JKU3Hb B
BOJE. OBOMIONMUS MO3BOHOYHBIX. [Ipomcxoknenme ampubuiit u  pentunumii. Ilpomcxoxaenue
MJIeKONMUTAomMX u ntul. [IpuHiun kimodeBoro apomopdos3a. OcBoeHHEe O€CMO3BOHOYHBIMU U
[103BOHOYHBIMU KUBOTHBIMHU CYIIIH.

PazButue xu3Hu Ha 3emiie MO 3paM M TEPUOJAM: apXeil, MPOTEepOo30il, Maleo30U, ME3030M,
KaiiHO30M. OOmasi XapakTepuCTHKa KJIMMara W TeoJIorhyeckux mporeccoB. [losBieHne u pacuser
XapaKTEepPHbIX OPraHu3MOB. YTiIe00pa30BaHME: €ro YCIOBHs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(EpHI.

MaccoBble BBIMUpaHHS - SKOJOTUYECKHE KPU3UCHI TpouuIoro. IIpuunHbl U ClneacTBus MacCOBBIX
BbIMUpaHUi. COBpEMEHHBIM DJKOJIOIMYECKMH KpH3ucC, ero ocobeHHocTH. IIpobrnema coxpaHeHUs
O6uropa3zHooOpa3ust Ha 3emIie.

CoBpeMeHHas cuctemMa opranuueckoro mupa. [Tpunnuns! knaccudukanum opranu3mMoB. OCHOBHBIE
CUCTEMAaTUYECKHE TPYIIIIbI OPraHU3MOB.

JemoHcTpamuu:

[Toptpetsr: @. Penu, JI. Cnanmnannanu, JI. [Tacrep, U.W. Meunukos, A.W. Onapun, /. Xonnein, I.
Ménnep, C. Munnep, I'. FOpu.

Tabmuubr u cxembl: "Cxema ombiTa @. Pemu", "Cxema ombita JI. Ilactepa mo wusyueHuto
camo3apoxaeHus xu3HH", "Cxema onsiTa C. Mumiepa, I. IOpu", "OTtansl HeopraHnyeckoi 3BOIOINAN",
"T'eoxpononornyeckas mkana", "HauanpHble STanbl opranudeckon sBomoruu’, "Cxema oOpa3oBaHUs
sykapuoT myTéM cumOuoreHesa", "Cucrema sxuBoi mpuponsl”, "Crtpoenue Bupyca", "Apomopdo3sl
pactennii”, "Punmnoduter", "OnHokierounsie Bomopocnu", "MHorokierodnsie Bomopociu", "Mxu",
"[Tanopotauku", "lomocemenHsle pactenusa", "Opranbl LBETKOBBIX pacteHuil”, "Cxema pa3BUTHSA

*KUBOTHOTO Mupa", "Apomopdossl xuBoTHBIX", "IIpocteimme", "Kumeunononoctusie", "Ilnockue



yepBu'", "Unennucronorue", "PrI10BI", "3eMHOBOIHEIC", "[Ipecmbikaroniuecs", "TItuner",
"Munexonutatouue", "Pa3BuTie xku3HU B apxeiickoi spe", "Pa3zButue >kxM3HM B MPOTEPO30iCKOi 3pe",
"Pa3BuTHe XU3HU B majneo3oickoi spe", "Pa3Burtue xu3HU B Me3030iickoi 3pe", "Pa3zBurue ku3HU B
KaitHo3oMckou 3pe", "CoBpeMeHHasi cucTemMa OpraHM4eckoro Mupa'.

O6opynoBanue: repOapuu pacTeHUN pA3IUYHBIX OTIEIOB, KOJUIEKIIMM HACEKOMBIX, BIIa)KHBIC
IIpenaparhbl ’)KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU UITIOKOXKHUX, CKEJIETHI I03BOHOYHBIX )KMBOTHBIX,
gyyyesla NTULl U 3Bepel, KOJUIEKIIMM OKaMEHEJOCTEH, MOJE3HBIX HMCKOMAEMbIX, MYJISKU OPraHUYECKUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnas naboparopHas pabora "MonenupoBanue omnblToB Muiuiepa-lOpu mo usydeHuro
aOMOTEHHOTO CHHTE3a OPraHWYECKUX COCAMHEHUH B IEpBUYHOM atMocdepe.

JlaboparopHas pabora "M3ydyeHue u onucaHue UCKOIIaeMbIX OCTATKOB JIPEBHUX OpraHU3MOB'".

[TpakTuueckas pabota "M3ydyeHne ocoOOEHHOCTEH CTPOSHUS paCTEHUI pa3HbIX OTIENIOB".

[Tpaktrueckas pabota "M3ydyeHne ocCOOEHHOCTEH CTPOSHHS MTO3BOHOYHBIX KUBOTHBIX .

Tema 5. IIponcxoxneHne 4ea0BeKa - aHTPOIIOTEHES.

Pasnenst u 3agaun anTpononorud. MeTosibl aHTPOIIOJIOTUH.

CraHOoBlIeHHE TIPEICTAaBICHUM O MPOUCXOXKICHUHM YeJoBeKa. PenuruoszHele BO33pEHUS.
CoBpeMeHHbIE HayYHbIE TEOPUU.

CxoznctBo yenoBeka ¢ JKMBOTHBIMU. (CHcTeMaTHyeckoe MOJOKEHHE vesloBeka. CBHETENbCTBA
CXOZICTBA YEJIOBEKa C >KMBOTHBIMU: CPaBHUTEIbHO-MOp(dosoruueckue, sMOpHoIoruiaeckue, Gpu3nosioro-
OuoxumHueckue, nopeaeHueckne. OTIUYMS YeIOBEKa OT KMBOTHBIX. [IpAMOXOKIEHHE M KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOIl CUTHAJIbHOM CUCTEMBI.

JBuxyume cunbl ((akTopbl) aHTpoIlOreHe3a: Ouojormyeckue, couuanbHble. COOTHOIIEHHE
OMOJIOTUYECKUX U COIMATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTa UK aHTpoIoreHe3a. Panuue yenoBekooOpasHble 00€3bsHbI (TPOKOHCYIIbI) U PAHHUE
MOHTHJIBI - OOIIKE MPEAKH YeIOBEKOOOPa3HBIX 00€3bsH M JIHOJCH. ABCTPAJIONUTEKH - JBYHOTHE MPEIKU
nmrozei. YenoBek yMeslii, IEpPBbIE U3TOTOBIICHUS OpyAUi Tpyaa. YenoBek NpsAMOXOIAIIUI U IEPBBIN BBIXO
mrozielt 3a mpenensl AQpuku. YenoBek reiiens0eprekuii - 00muid mpeIoK HeaH1epTaabCKOTO YeJIOBeKa 1
4eJI0BEKA pa3yMHOT0. YenoBeK HeaHAepTaIbCKUI KaK BU JIFOJEH X0JIOIHOTO KiuMara. YenoBek pa3yMHBbIH
COBPEMEHHOIO THIA, JIEHUCOBCKUH UEJNOBEK, OCBOCHHE KOHTHMHEHTOB 3a mpenenamMu Adpuku.
[Taneorenerrka u najeoreHOMHKa.

OBOJIONUS  COBPEMEHHOIO 4yeloBeKka. EcTecTBeHHbII 0TOOp B MOMyISUUSAX 4YeJOBeKa.
MyTanuuoHHbIH mporecc U noaumopdusm. [lonynsunonnslie BoiHbI, Apeild reHoB, Murpauus 1 "3ppext
OCHOBaTelA" B MOMYJISALUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckne packl. [lonstre o pace. bonbimme pacel: eBporieoniHas (€Bpa3uiickas), aBCTpaio-

HerpouHas (9KBaTopuaibHas), MOHTOJIOMAHAs (a3UMaTcko-aMepukaHckas). Bpems u mytu pacceneHus



yelnoBeka M0 IulaHere. EAMHCTBO uyenoBedeckux pac. HayuHas HecOCTOSTENBHOCTh pacu3Ma.
[TpucocoOIeHHOCTh YeloBeKa K pa3HBIM YCIIOBUSIM OKpYXKaroliel cpenbl. Bnusiaue reorpaduueckoit
cpensl u apeiida reHoB Ha MOP(OIOTHIO M PU3UOTIOTHIO YEITOBEKA.

MexaucuIuinHapable MeTo/lbl B pu3ndeckoi (OMOIOrnyecKoi) aHTPOMOIOTHH. DBOIIOIMOHHAS
AQHTPOIIOJIOTUSL W IMAJCOAHTPOIOJIOTHS YEJOBEUYECKHX MNONmylIsuuid. buoconuanbHble HCCIIEOBaHUS
pUPOABI YesioBeka. MccnenoBanre KOBOIIOIMHA OHOJIIOTHIECKOTO U COILIMATIBHOTO B YEIIOBEKE.

JleMoHCTpanuu:

[Toprpetsi: Y. dapsun, JI. Jluku, 5.5. Porunckuii, M.M. I'epacumos.

Tabmuiel 1 cxembl: "Metonbl anTpornonoruu”, "TonoBHOM Mo3T denoBeka", "YemoBekooOpa3HbIe
00e3psHbl", "Ckener yeroBeka M ckener mmmnanize", "PynumeHtsl u araBusmbl', "JIBIDKyIIUE CHIIBI
aHTpororeresa", "DBoIIONUOHHOE JpeBO YenoBeka'", "ABcrpamonutek', "Uenoek ymensiit", "Uenosek
npamoxosamuid", "JlenucoBckuii yenoek" "Heannmepransipl”, "Kpomanbonisl", "IIpenku denoseka",
"Drarel 3BOJIIOIMHY denoBeka", "Packl yenoseka'.

O6opynoBaHue: MyJISKH OKaAMEHEJIOCTEH, TPEIMETOB MaTepUalbHOM KYJIbTYPbl IIPEIKOB YEJIOBEKA,
penponykiuu (pororpaduu) KapTHH ¢ MADOIOTHUSCKIMHA U OUOJICHCKUMU CIOXKETAMHU TTPOUCXOXKICHHUS
yenoBeka, (potorpaduu HAXOAOK HCKOMAEMBIX OCTATKOB YEJIOBEKa, CKEJET YelloBeKa, MOJeb uepera
YeJIoBEeKa M 4Yepera MIMMIIaH3€, MOJENIb KHUCTU YEJIOBEKa M KUCTU LIMMIIAH3€, MOJEIN TOpca IPEIKOB
YeJl0BeKa.

JlaGopatopHasi pabGora "M3ydyeHne ocCOOEHHOCTEW CTPOEHHUS CKeJeTa YelIOBEKa, CBSI3aHHBIX C
MPSAMOXOKJEeHUEM "

[TpakTrueckas pabota "M3ydeHne 3KOIOTHUECKHIX a/alTalliy YeIoBeKa'.

Tema 6. Dkonorus - Hayka O B3aMMOOTHOIICHUSX OPraHU3MOB U HaJIOPTaHU3MEHHBIX CHUCTEM C
OKpY>Karollen cpesion.

3apoxJieHre M pa3BUTHe 3Koioruu B Tpyaax A. I'ym6onbara, K.@. Pynse, H.A. CeBepuosa, 3.
I'exkens, A. Tencnu, B.H. Cykau€Ba. Pa3nens! u 3agaun skosorun. CBsA3b 9KOJOTUU C IPYTMMH HayKaMU.

Metonsl skonoruu. IloneBble HaOmoAeHHS. OKCHEPUMEHTHI B OKOJIOTMM: MPUPOIHBIE U
naboparopHbele. MozenupoBaHue B 3KOJIOTMH. MOHHUTOPUHI OKpY’Kalolled Cpeapl: JIOKaIbHbIH,
pPETHOHANBHBIN U TI100aTbHBIH.

3HaueHuEe SKOJOTUYECKUX 3HAHMM JJIsl 4YelOBEeKa. DKOJOTMYECKOE€ MHUPOBO33PEHUE KaK OCHOBA
CBS3€i YemoBeyecTBa C MpUPONOH. DOPMHUPOBAHWE HSKOJOTHUYECKOM KYJBTYpbl W JKOJIOTHYECKOU
IPaMOTHOCTH HaceJleHusl.

JleMoHCTpanuu:

[Toptpetsr: A. 'ym6onbar, K.®. Pynwse, H.A. CeBeprios, D. ['ekkens, A. Tencnu, B.H. Cykaués.

Tabmuet u  cxembl: "Pasgensr akomoruu”, "Mertomsl skonoruu”, "CxemMa MOHUTOpPWHTA

OKpY>Karolen cpespl'.



JlaGopatopHas pabota "V3yueHne METOI0B SKOJIOTHUECKUX MCCIICIOBAHUN".

Tema 7. Opranusmsl U cpesia OOUTaHusl.

Okonornyeckue (GakTopel U 3aKOHOMEPHOCTH WX jAeicTBus. Kiaccudukamus SKOIOTHYECKUX
¢dakTtopoB: abuoruyeckue, OUOTHYECKHE, aHTpororeHHele. OOIME 3aKOHOMEPHOCTU JIEHCTBUS
skosornueckux ¢dakropoB. IlpaBuno mumaumyma (K. Ilnpenrens, HO. JIubux). TomepaHTHOCTH.
OBpHOMOHTHBIE M CTCHOOMOHTHBIE OPTaHU3MBI.

Abuornueckne (akropsl. CBeT Kak SKOJIOrMYecKuil Qaxrop. JlelicTBHE pa3HBIX Y4YacTKOB
COJIHEYHOTO CIIEKTPAa HA OPraHU3Mbl. DKOJOTMYECKHUE TPYNIbl PACTEHUN U )KMBOTHBIX MO OTHOLIEHUIO K
cBetTy. CurnasibHas posb cseta. @oTonepuonusm.

Temneparypa Kak »dKosormdyeckuii ¢axrop. [leiictBue Temmeparypel Ha OpraHU3MBI.
[ToiKuI0TEpMHBIE U TOMONOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBbI.

BrnaxnocTs kak skonorudeckuit gaxtop. [lpucrnocoOnenus pacTeHuil K MOAIEpKAHUIO BOAHOTO
6ananca. Knaccudukaius pactenuii o oTHoueHuo K Boae. [IpucnocoOnenns >kMBOTHBIX K U3MEHEHHIO
BOJIHOTO pEXHUMA.

Cpenbl  oOMTaHMsI OpraHU3MOB: BOAHAsl, HA3€MHO-BO3JYyIlHAas, IIOYBEHHAs, IIIyOMHHAs
MOJNOYBEHHAs!, BHyTpUOpranu3MeHHas. Ou3nko-XxuMuyeckue 0COOEHHOCTH cpell OOUTaHUsI OPTaHU3MOB.
[Ipucnocobnenust OpraHu3MOB K )KH3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemnune u BHyTpeHHHE pUTMbl. CyTOYHBIE U TOJUYHBIE PUTMBI.
[Iprcnocob1eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHMSIM YCIIOBUMN KU3HU.

Kuznennsie popmbl opranuszmMoB. [TonsTHe 0 xku3HEeHHON Qopme. XKu3HeHHbIe POPMBI pacTEHUI:
JIepeBbs, KYCTapHUKU, KYCTapHUYKH, MHOTOJIETHHE TpaBbl, OIHOJETHHE TpaBbl. JKu3HEHHbIE (POPMBI
KUBOTHBIX: THIPOOMOHTHI, F€OOMOHTHI, a9pOOHOHTHL. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckue ¢akropbl. Buasl OMOTHYECKUX B3aMMOJEHCTBUM: KOHKYPEHIIUS, XWIIHUYECTBO,
cumbuo3 u ero ¢opmsl. Ilapasutusm, koomepauus, MyTyaau3M, KOMMEHCAJIH3M (KBapTHPaHTCTBO,
HaxJeOHnuecTBo). Herpoduueckue B3aumoneicTBusi (Tommueckue, ¢dopuueckue, ¢GadpUIecKue).
3HayeHre OMOTHYECKHX B3aUMOAECUCTBUN /7S CYLIECTBOBAaHHUS OPraHU3MOB B cpefe oOuTanus. [Ipunuun
KOHKYPEHTHOT'O UCKJIFOUEHUSI.

JleMoHCTpanuu:

Tabmuupsl 1 cxemsl: "Dkonorunyeckue (axropsr”, "CBeToBol crekTp", "DKOJOrMUECKUE TPYIIIbI
JKMBOTHBIX MO OTHOHIEHWIO K cBery", "TemnokpoBHbIE KUBOTHBIE', "XOJIOTHOKPOBHBIE >KHUBOTHBIE",

n

"®uznonornyeckue ananTauu KUBoTHIX", "Cpenpl oOuTanus opranu3mos", "bruonornueckue putmsl",

"Xuznennsie Gopmel pacrenuit”, "JKusHenHnsle GopMbI KUBOTHBIX", "DKOCHCTEMA ITUPOKOJIMCTBEHHOTO
nmn

neca", "Okocucrema xBoriHoro jeca", "Lenu nuranus", "Xunauyectso", "Ilapazutusm”, "Konkypenuus",

"Cumb6uo3", "KommeHncanuszm".



O6opynoBanue: repbapuu pacTeHU M KMUBOTHBIX, IMPHUCIIOCOONEHHBIX K BIUSHUIO Pa3IUYHbBIX
IKOJIOTUYECKUX (DaKTOPOB, TepOApUU CBETONIOOUBBIX, TCHEIIOOWBBIX M TEHEBBIHOCIUBBIX PACTCHHM,
CBETOJIIOOMBBIC, TEHENMIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE PpACTEHHUs, TrepOapuM U KOJUICKLIUHU
TEIUIONIOOUBBIX, 3UMOCTOMKUX, MOpPO30YyCTOMYMBBIX pACTeHMi, dydena NTHI[ U 3Beped, repOapuu
pacTeHMii, OTHOCALIUXCS K TUrpoduTam, kcepopuram, Me30puTaM, KOMHATHbIE PACTEHHS JaHHBIX CPYII,
KOJUICKLIMHU >KUBOTHBIX, OOMTAIONINX B Pa3HBIX cpenax, repdapuu U KOJUICKIUU PACTCHUH W KUBOTHBIX,
00JIaIAI0INX YepTaMH IPHUCIIOCOOICHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBHUU JKW3HHU, repbapuu u
KOJUIEKIIUM PACTEHUH U )KUBOTHBIX PA3IMUHBIX KU3HEHHBIX (HOPM, KOJUIEKIIMH >KUBOTHBIX, YYaCTBYIOLINX
B Pa3IMYHBIX OMOTHYECKUX B3al M O]l €Il CTBHSIX.

JlaboparopHas pabora "BrisgBieHue nprucrnoco0ieHnii OpraHu3MOB K BIUSHUIO CBETa'.

JlaboparopHas pabdora "BrisBieHue nprucrnoco0ieHnii OpraHu3MOB K BIUSHUIO TEMIEPaTypbl'.

JlaboparopHas pabora "AHaTOMUYECKHE OCOOCHHOCTH PAaCTEHUI U3 pa3HbIX MeCT oOuTaHus".

Tema 8. Dkosiorust BUAOB U MOIYJIALIAM.

DKOJIOTHUYECKUE XapaKTepUCTHKHU momyisiun. llomymsnus kak Ouonormueckas cucrema. Poib
HEOJHOPOJTHOCTH Cpeibl, (U3MUECKHX OapbepoB M OCOOCHHOCTEH OMOJOrMU BHUIOB B (hopMHpOBaHHH
MIPOCTPAHCTBEHHON CTPYKTYphI MOy siuii. OCHOBHBIE MOKA3aTeH MOMYIISAIUN: YUCIEHHOCTb, INIOTHOCTD,
BO3pacTHAsl U MOJIOBAsi CTPYKTYPa, POXKIAEMOCTb, IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIUS.

DKoJsioruyeckas CTpykrypa nomyisauuu. OneHKa YuCAeHHOCTH MOoMyiauuu. JIMHaMyKa nonyssiiuu
u eé perynsauus. buotnueckuil norennman nomyssui. MoaenupoBanue AMHAMUKY nomysiuuu. Kpusele
pocTa 4YHMCIeHHOCTH mnonyaiauud. KpuBble BbDKMBaHMS. Perynsius 4HCIEHHOCTH MONMYJISUUNA: pOJib
(bakTOpOB, 3aBUCIIIUX M HE 3aBUCALIMX OT IUIOTHOCTH. DKOJIOTMYECKHE cTpaTeruu BUIOB (r- u K-
CTpaTerun).

[Tonsitne 06 sKoMOrMUECcKON HHIIE BUaa. MectooOuTanne. MHOroMepHasi MOJENb YKOJIOTUUECKON
aui J[.M. XarunHcona. Pa3mepsl akonornueckoil Hum. [loTeHunanbHas v peaarn3oBaHHas] HULIK.

Bun kak cuctema nomynsuuii. Apeassl BUI0B. BUIIbI M X )KM3HEHHBIE CTPATErMu. DKOJIOTUYECKUE
SKBHUBAJICHTHI.

3aKOHOMEPHOCTH MMOBEACHUS W MUIpPALUN KUBOTHBIX. buoiornueckue HWHBa3HM UYyKEPOAHBIX
BH/JIOB.

JleMoHCTpanuu:

IToprper: I.1. XarunHCcoH.

Tabmuubr u cxeMmbl: "Okonoruueckue xapakrepuctuku nomynsauuu", "lIpocTpaHcTBeHHas
cTpykrypa nonyisuuu", "Bo3pactHeie nmupamuabsl nomynsiuu”, "CKOpOCTh 3aceleHus MOBEPXHOCTHU
3emun pa3nuuHbIMU opranusmamu’, "Mogeins sxonorudeckoit Humu J[.M. XaruuncoHna".

O0GopynoBaHue: repoapuu pacTeHUN, KOJJICKIIUHA KUBOTHBIX.

JlabGopatopnas padota "[IpucrnocobmeHns ceMsH paCTEeHHI K PacCeICHUI0".



Tema 9. Dxonorus cooOecTB. DKOIOTUYECKUE CUCTEMBI.

CoobmmecTBa opranu3mMoB. brorieHos u ero cTpykrypa. CBsi3u MeX1y OpraHu3MaMu B OnoleHo3e.

Okocucrema Kak oTkpbitas cuctema (A.Jl. Tencnum). @yHKUIMOHAIbHBIE OJOKH OpPraHU3MOB B
HKOCUCTEME: IIPOAYLIEHThI, KOHCYMEHTBI, peayLeHThl. Tpopuueckue ypoBHH. Tpoduueckue Henu u CeTH.
Abuornueckue 61oku 3xocucteM. I1ouBbl 1 Mkl B 3k0cucTeMax. KpyroBopor BeliecTB ¥ NOTOK SHEPTUHU B
9KOCHUCTEME.

OcHoBHBIE MOKa3aTeN SKocUcTeMbl. buomacca u nmpoayKuus. DKOJIOTHYECKUE MUPaMUIbl YUCEN,
OMOMacChl U SHEPTUH.

HamnpaBiieHHble 3aKOHOMEPHbBIE CMEHBI COOOIIECTB - CyKueccud. [lepBuuHBIE M BTOpPUYHBIE
CYKLIECCUM W WX NPUYHHBI. AHTPOIOTEHHBIE BO3ACHCTBHS Ha CykKueccuu. KimmakcHoe cooOIiecTBo.
bropa3znoobpasue u MoJHOTa KPyroBOPOTa BEIIECTB - OCHOBA YCTOHYMBOCTH COOOIIECTB.

[TpupoaHbIe SKOCUCTEMBI.

AHTpPONOTreHHbIE HIKOCUCTEMBI. Arpo3KocHcTeMa. ArpoleHo3. Pa3znuuns Mexay aHTpOIIOreHHbBIMU
U IPUPOJHBIMU IKOCUCTEMAMH.

VYpboskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOoskocuctem. loponckas ¢mopa wu  dayna.
CunaHTpomnuzanusi ropojackoi QayHsl. buonornueckoe M Xo3siICTBEHHOE 3HAY€HHE arpo’KOCUCTEM U
ypOOIKOCUCTEM.

3aKkOHOMEPHOCTH (OPMHPOBAHUSI OCHOBHBIX B3aUMOJCHCTBHI OpraHM3MOB B OJKOCHCTEMaX.
[IepeHoc 3HEprum M BEMECTB MEXKITY CMEKHBIMU IKOCUCTEMaMH. YCTOMYMBOCTh OPraHU3MOB, MOIYJISAUN
1 DKOCHUCTEM B YCIOBHSX €CTECTBEHHBIX M AaHTPOIIOT€HHBIX BO3AECHCTBUM.

MeTonosoruss MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOTEHHBIX YKOCUCTEM.

JemoHcTparuu:

IToprper: A. /1. Tencnu.

Tabmuusr u  cxembl: "CrpykTypa OuoneHosza", "Dkocucrema IIHPOKOJIUCTBEHHOro Jeca",
"Oxocucrema xBonHOro seca", "®yHKIMOHAIBHBIE IPyNIBl OpraHu3MoB B 3kocucreme", "Kpyrosopor
BeuiecTB B akocucreme", "Llenu nutanus (nactOuiHas, qeTputHas)", "Oxonornyeckas nupamua yucen",
"Dxonmornueckas mupamuaa 6uomaccel", "Okonorudeckas nupamuaa sueprun’, "OOpazoBanue 6oroTa",
"[lepBuunas cykueccus", "BoccraHoBinenue neca nocie noxkapa', "Okocucrema o3zepa”, "ArponeHos",
"KpyroBopoT BemecTB 1 MOTOK SHEpruu B arporeHose”, "IIpumepsl ypooskocuctem".

OGopynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydenna MTHUIl U 3Bepei, repoapuu
KYJBTYPHBIX U JUKOPACTYIIUX PACTCHU, aKBApUYM KaK MOJIETb SKOCUCTEMBI.

[Tpaktuueckas padora "M3zyuenue u onucanue ypoosKocHCTEMBbI".

JlaGoparopHas pabota "M3yueHue pazHooOpa3usi MENKUX MOYBEHHBIX YICHUCTOHOTHX B Pa3HBIX

ykocucremax".



DKCKypeust "IKCKypCHs B TUIIMYHBIN OHOTe01IeHO03 (B 1yOpaBy, Oepe3HsIK, EIbHUK, HA CyXOJ0JIbHBIN
WJIM IOMMEHHBIH JIYT, 03epo, 60710T0)".

Okckypeust "OKCKypcHsl B arposKoCcHCTeMY (Ha IOJIE WK B TEIUIMYHOE XO35HCTBO)".

Tema 10. buocdepa - rmobanpHas 3KOCHCTEMA.

buocdepa - obmierianerapHas o6onouka 3eMiu, A€ CYLIECTBYET WM CYIIECTBOBANA >KU3Hb.
PazButne mpencrasnenuit o 6uochepe B Tpymax 3. 3rocca. Yuenue B.U. Bepuaackoro o Guocdepe.
Obmnactu 6uocdeps! u e€ cocran. JKuBoe BemecTBo 6uochepsl U ero GyHKIHH.

3aKOHOMEPHOCTH cymiecTBoBaHusl Ouochepbl. OcobeHHOcTH OmMOchepsl Kak NIOOATHHOM
skocucteMbl. J[uHaMuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemiecTB U OMOT€OXMMHYECKHE
UKJIBI (yIiiepona, a3ota). PUTMu4HOCTS siBieHU# B Onocdepe.

3onanpHOCTE OWocheprl. [lonsatue o 6mome. OcHOBHBIE OMOMBI CYIIHM: TYHJpa, XBOWHBIC Jieca,
CMEIIIaHHbIE U IIUPOKOIUCTBEHHBIC JieCa, CTENH, CABAHHBI, TyCTHIHU, TPOIMUYECKHUE JIeCa, BHICOKOTOPDS.
Knumart, pacTutenbHbIi U 5KUBOTHBIA MUP OMOMOB CYIIIH.

Crpykrypa W (YHKIUS KHBBIX CHCTEM, OIICHKAa MX PECYpPCHOIO TMOTEHIMana W OMOC(HEpHBIX
GbyHKIUH.

JlemoHcTpanuu:

[Toprpetsi: B.W. Bepnanckuii, 3. 3rocc.

Tabmuib u cxemsl: "Teocdepsr 3emmn", "Kpyrosopor azora B npupoze", "KpyroBopot yrieposna B
npupozne", "Kpyrosopor kucinopona B npuposae”, "Kpyroopor Boasl B npupoze", "OcHOBHbIE OMOMBI
cymn", "Knumarnueckue nosica 3emnn", "Tynapa", "Taitra", "Cmemannsiii nec", "llnpokonucTBeHHbIN
nec", "Crens", "CaBanna", "Ilycteins", "Tponuueckuii nec".

OO6opynoBanue: repdapun pacTeHUN pa3HbIX OMOMOB, KOJUIEKITUHU )KHBOTHBIX.

Tema 11. YenmoBek u okpy:karoias cpena.

DKOJIOTUYECKHUE KPHU3UCHI M UX TpUuYUHBL. Bo3neiicTBue uenoBeka Ha Ouocdepy. 3arps3HeHue
BO3IyIIHOW cpeasl. OxpaHa Bo3dyxa. 3arps3HeHHE BOAHOM cpenbl. OXxpaHa BOIHBIX PECYPCOB.
Paspymenne noussl. OXpaHa MOYBEHHBIX pecypcoB. 3MeHeHue Kimmara.

AHTPOIIOTEHHOE BO3/ICHCTBHE HAa PACTHUTEIBHBIM M KHBOTHBIA MHp. OXpaHa pPacTHTEIHLHOTO H
KUBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXpaHbl mpupoabl. Kpacueie kuHuru. Oco0o oxpaHseMble
npuponusie Tepputopun (OOIIT). botanudeckue cajibl U 300I0TUYECKUE TTAPKH.

OCHOBHBIC TPHHIIAIIBI YCTOWYWUBOTO PA3BUTHS 4YEJIOBEYECTBA M IPHUPOABL. ParuoHaibHOE
MIPUPOJIOTIONB30BAHUE U COXPAHEHHE OMOJOTHYecKoro pasHoobOpasus 3emuu. OOmMe 3aKOHOMEPHOCTH
I00aNBbHBIX DKOJIOTHUYECKHX Kpu3UCOB. OCOOCHHOCTH COBPEMEHHOTO KpHU3HMCAa M €ro BEpOSTHHIC
MIOCJICJICTBUSL.

Pa3BuTHE METO0B MOHUTOPHHTA PAa3BUTHS ONMACHBIX TEXHOTCHHBIX MTPOIIECCOB.

JemoHCTparuu:



Tabmuer 1 cxemsl: "3arpssHeHue armocdeps”, "3arpssHenue ruapocdepsr”, "3arps3HeHHE
nousl", "TlapaukoBsiii adpdekt"”, "Ocobo oxpansembie IpUPOHBIE TeppUTOpUH", "Moenu yrnpasiseMoro
Mmupa".

O6GopynoBanue: ¢gororpadun OXpaHsIEMbIX pacTeHHH W >KUBOTHBIX KpacHoi kaurm Poccuiickoit
®enepanuu, KpacHol KHUTH peruoHa.

Ilnanupyembie pe3ybTaThl 0CBOEHHS NMPOTrPAMMBbI 10 OMOJIOTHM HA YPOBHE CPeIHEro o01ero
o0pa3zoBaHus.

®OI'OC COO ycranaBiauBaeT TPeOOBaHMS K pe3ysibTaTaM OCBOCHHUS OOYYarOUUMHUCS MPOrpaMM
cpenHero oo1iero o0pa3oBaHus: JUYHOCTHBIC, METANPEAMETHBIE U MTPEIMETHBIE.

B cTpykType JMYHOCTHBIX pE3YyIbTaTOB OCBOEHUS IPOrpaMMbl 110 OHOJOTMM  BBIJIEIEHBI
CIICIYIOIINE COCTABISIONINE: OCO3HAHHE OOYYAIOUIMMHUCS TPAXKTAHCKONW MICHTUYHOCTH - TOTOBHOCTH K
CaMOpPa3BHUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEICTICHHUIO, HATMYME MOTUBALIUU K OOY4YEHHIO OMOJIOTHH,
L[eJICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUU JTUYHOCTH HAa OCHOBE KIIIOYEBBIX IIEHHOCTEH WU
MCTOPUYECKUX TPAJAULIUI Pa3sBUTHA OMOIOTUYECKOTO 3HAHMS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIHXCSI
PYKOBOJCTBOBATBLCS B CBOEH JESTEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMU, IPUCYLIUMH CUCTEME
OHMOJIOrHYeCcKOro 00pa3oBaHus, HATUYKUE MPABOCO3IHAHUS HKOJIOTHUECKOM KYIbTYphI, CIIOCOOHOCTHU CTaBUTh
LEIH U CTPOUTH )KMU3HEHHbIE TIJIaHBI.

JIn4HOCTHBIE pe3yabTaThl OCBOEHUS MIPOTrPAMMBI 10 OMOJIOTMH JIOCTUTAIOTCA B €AMHCTBE YUeOHOM
Y BOCTIUTATEIIbHOM JIEATEILHOCTH B COOTBETCTBUHU C TPATUIIMOHHBIMU POCCUHUCKUMHU U T/HPKUKACTAHCKUMU
COLIMOKYJBTYPHBIMH, HCTOPUYECKUMU U JYyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHU, IPUHATHIMU B 00IIIECTBE
MpaBWJIaMd M HOPMaMH TOBEACHHS W CIIOCOOCTBYIOT MpolieccaM CaMOIO3HAHUWsS, CAMOBOCIUTAHUS U
CaMOpPa3BUTHSI, PA3BUTUS BHYTPEHHEW MO3UIUM JUYHOCTH, MATPUOTH3MA U YBOKEHHS K 3aKOHY U
MIPaBOTIOPSIZIKY, YEJIOBEKY Tpy/a U CTapllieMy MOKOJIEHHIO, B3aUMHOTO YBa)KEHUSI, OEPEKHOI0 OTHOIIEHHUS
K KYJIbTYPHOMY HACJIEUIO U TPaJULIMsIM MHOTOHAIIMOHAIbHOTO Hapoaa Poccuiickoit @enepanuu u Hapoaa
TamxkukucTaHa, IpUpPOJIe U OKPYKAIOLIEH Ccpeie.

JInuHOCTHBIE pe3ynabTaThl OCBOEHUS YyueOHoro mnpenMera "buomorusa" AOKHBI OTpakaTh
TOTOBHOCTh U CIIOCOOHOCThH OOYyYarOIINXCs PyKOBOACTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3UITUEH
JUYHOCTH, CHUCTEMOW  IIEHHOCTHBIX  OpPUEHTAIlMM, TMO3UTHUBHBIX  BHYTPEHHHUX  yOeXIeHUH,
COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTAM POCCHUHCKOIO M  Ta/UKMKHCTAHCKOTO OOIIECTBa,
paciipeHue >KU3HEHHOTO ObITa U OIbITa IS TEIHHOCTH B MPOIIECCE Pean3allii OCHOBHBIX HapaBIeHUH
BOCIIUTATENbHOM NEATEIbHOCTH, B TOM YHCJIE B YACTH!

1) rpa>k1aHCKOTO BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh TPAKIAHCKON MO3MIIMUA OOYYaromerocs Kak aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUHCKOTO U TaKUKHCTAHCKOTO OOIIECTBa;

OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX MPaB U 0053aHHOCTEH, yBaKEHUE 3aKOHA U TIPABONOPSIKA;
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TOTOBHOCTB K COBMECTHOM TBOPUECKOH JIEATEIBHOCTH MPHU CO3JAaHUH YUEOHBIX IPOEKTOB, PEILICHUN
yueOHBIX ¥ IMO3HABATENIBHBIX 33/1a4, BHIIIOJTHEHUH OMOJIOTMYECKUX HKCTIEPUMEHTOB;

CIIOCOOHOCTH OIpPEAENATh COOCTBEHHYIO NO3HUIMIO 10 OTHOLIEHUIO K SIBICHUSM COBPEMEHHOU
KHU3HU U OOBACHATH €€;

YMEHHE YYUTHIBATH B CBOMX JIEUCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOI'O B3aUMOACHCTBHUSI JTHO/IEH
C pa3HbIMHU YOEXKICHUSMH, KyJIbTYPHBIMH LEHHOCTSIMH U COITUAIIEHBIM TOJOKEHHEM;

TOTOBHOCTB K COTPYIHHYECTBY B IIPOIIECCE COBMECTHOTO BBIMOIHEHHS YUEOHBIX, TO3HABATEIBHBIX
U UCCIIEZIOBATEIIbCKUX 3a]a4, YBaXXUTEIHHOTO OTHOILICHUS K MHEHHMIO OIIMOHEHTOB MpU OOCYKICHUU
CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COIEPIKAHUS;

TOTOBHOCTh K T'YMaHUTAPHOU U BOJIOHTEPCKON NEATEIIBHOCTH;

2) naTpUOTUYECKOTO BOCIIUTAHMUSL:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOW HACHTUYHOCTH, MATPUOTH3Ma, YBaXEHHUS K CBOEMY Hapoany,
YyBCTBa OTBETCTBEHHOCTH nepea PonuHoii, ropaocTu 3a cBoi Kpaii, cBoro PouHy, CBOM A3BIK U KYJIBTYDY,
MIPOLIIOE U HACTOALIEE MHOTOHAIIMOHAIbHOrO Hapoaa Pocenu;

LIEHHOCTHOE OTHOIIEHNE K IPUPOJHOMY HACJIEANIO M TaMSATHUKAM IPUPOJIbL, JoCTUKeHUsIM Poccun
u TamxukucTaHa B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTH OIIEHUBATh BKJAJl COBETCKUX M POCCHICKUX YUYEHBIX B CTAaHOBJICHHE M pPa3BUTHE
OMOJIOTMY, TIOHUMAaHWs 3HA4YCHUsT OWOJOTHHM B TMO3HAHWW 3aKOHOB TPUPOIBI, B JKM3HH 4YeEJIOBEKa U
COBPEMEHHOI0 00IIECTBA;

uzeiHas yoexIEHHOCTh, TOTOBHOCTD K CIIy>KEHUIO U 3amure OTedecTBa, OTBETCTBEHHOCTH 3a €ro
cyns0y;

3) IyXOBHO-HPAaBCTBEHHOTO BOCIIUTAHMS:

OCO3HaHME JYXOBHBIX LIEHHOCTEW POCCUICKOTO U TaJKUKCKOTO HapOJOB;

c(hOpMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHHUS;

CHOCOOHOCTh OILIEHUBAaTh CHUTYalMI0 M IMPUHUMATh OCO3HAHHbBIE PELICHMs, OPHUEHTUPYACh Ha
MOpaJbHO-HPABCTBEHHBIE HOPMBI M LIECHHOCTH;

OCO3HaHME JMYHOTO BKJIaJIa B IOCTPOCHHUE YCTONYUBOIO OyAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOJUTENSAM, CO3JAHMI0 CEMbH HAa OCHOBE OCO3HAHHOIO
MIPUHATHSI IEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUH C TpaguLsaMu HaponoB Poccun n Tagxukucrana;

4) 5CTEeTUYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOUasi SCTETUKY ObITa, HAy4YHOTO M TEXHUYECKOTO TBOPUYECTBA,
CTOpTa, TPy, OOLIECTBEHHBIX OTHOIICHUH;

MOHMMAHHE AYMOLMOHAJIBHOTO BO3JEHCTBUS )KMUBOM IPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHIO B Pa3HbIX BHUJAX HMCKYCCTBAa, CTPEMJIEHHE MPOSIBIATH KauecTBa

TBOPYECKOW JTMYHOCTH;



5) du3nyecKoro BOCIIUTAHUS:

NOHMMaHWE M peaau3alys 370pOBOro M 0Oe3omacHoro obpaza XU3HH (340pOBOE NHTAHUE,
coOMIoIeHNe THTUEHUYECKUX IPAaBUII U HOPM, cOATaHCUPOBAHHBIA PEXUM 3aHATHUI U OT/AbIXa, PETYIApHAs
¢u3nyeckas aKTUBHOCTb), OEPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY
(U3MYECKOMY U IICUXUYECKOMY 37I0POBbBIO;

NOHMMaHHUE [EHHOCTH MPaBWJI WHAWBUIYAIBHOTO W KOJJIEKTHBHOTO O€301acHOTO MOBEICHUS B
CUTYallUsX, YTPOXKAIOMINX 3I0POBBIO U KHU3HHU JIOACH;

OCO3HAHME MOCJICACTBUI U HEMPUATHUS BPEIHBIX MPUBbIUEK (YIIOTPEOICHUS aJIKOT0JIs, HAPKOTUKOB,
KypeHus);

6) TpyIOBOTO BOCIIUTAHUS:

TOTOBHOCTH K TPY/AY, OCO3HaHUE IEHHOCTH MacTEPCTBa, TPYAOII00uE;

TOTOBHOCTh K AKTHUBHOHM JI€ATENBHOCTH TEXHOJOTHYECKOH M COIMAIBbHON HAlpaBIEHHOCTH,
CIOCOOHOCTh MHUITUUPOBATD, IUTAHUPOBATH U CAMOCTOSTEIHLHO BBITIOTHATh TAKYIO JIEATEIbHOCTS;

UHTEpEC K pasIuyHbiM cdepaM NpoPeCcCHOHATBHONW JAEATEIBHOCTH, YMEHHE COBEPILIAThH
OCO3HAHHBIN BRIOOp OymyIIeH mpodeccuu U peain30BhIBaTh COOCTBEHHBIC KU3HECHHBIC TIIAHbL;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPA30BAHUIO HA MPOTSHKEHUHN BCEH KU3HM;

7) KOJIOTHYECKOr0 BOCITUTAHUS:

HKOJIOTUYECKH 1[eJIecO00pa3HOe OTHOLICHUE K IPUPOJIE KaK UCTOYHHKY JKU3HU Ha 3eMJie, OCHOBE ¢
CYIIECTBOBAHHS,

MOBBIIIIEHUE YPOBHSI SKOJIOTUYECKOM KyAbTYphl: MPHOOPETEHHE OIBITA MNIAHUPOBAHUS OCTYIIKOB U
OLIEHKU MX BO3MOKHBIX IOCIJIEACTBUH JIJIsl OKPYKAIOLIEH Cpebl;

0CO3HaHME TII00ATBHOTO XapaKTepa SKOJOTHUECKUX TPOOIIEM U ITyTel WX pelIeHus; CoCOOHOCTh
WCTIOB30BaTh NpUoOpeTaeMple MpH W3YyYeHWH OWOJIOTHH 3HAHWS W YMEHHUsS TPU PEIeHHH TpodIieMm,
CBSI3aHHBIX C pallMOHAJIBHBIM IPUPOJOINONB30BaHUEM (COOIOEHNE MpPaBUJ MOBEACHHUS B TNPHUPOIE,
HalpaBJIEHHBIX HA COXPAaHEHUE PaBHOBECHUS B 3KOCHCTEMAX, OXPaHy BUJOB, IKOCUCTEM, OMochepsl);

AKTUBHOE HEINPUATHE ICHCTBUN, NPHUHOCSIIMX BPEX OKPYKAKOIIEH IPUPOIHOM Cpele, YMEHHE
MIPOTHO3UPOBATh HEOJIArONMpPHUATHBIE OSKOJOTHYECKUE TMOCIENCTBUS MPEANPUHIMAEMBIX JCUCTBUI U
MpeoTBpaIlarh ux;

HaJINYHME Pa3BUTOTO SKOJOTMUYECKOTO MBIIIJICHUS, YKOJIOTHYECKOH KYJIbTYpBI, OIBITA JAESITEIbHOCTH
HKOJIOTUYECKOM HAIPaBJICHHOCTH, YMEHHSI PyKOBOACTBOBATHCSI UMH B ITIO3HABATEIbHOM, KOMMYHHKATHBHOMN
M COLMATBHOM TPAKTHKE, TOTOBHOCTH K YYaCTHIO B TPAKTUYECKOH MEATEIHOCTH HSKOJIOTHYECKOM
HaNpaBIEHHOCTH;

8) HEHHOCTU HAYyYHOTO MMO3HAHMUSL:



¢(hOpMHPOBAHHOCTh MUPOBO33PEHMSI, COOTBETCTBYIOIIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH
U OOIECTBEHHOHN MPAaKTUKH, OCHOBAaHHOIO Ha JUAJIOTe KyJIbTYpP, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO
MecTa B IIOJUKYJIBTYPHOM MUPE;

COBEpPILEHCTBOBAHHE SI3bIKOBOM U UUTATENIbCKON KyJIBTYpbl KaK CPEJICTBA B3aUMOIECHCTBUS MEXKIY
JIOJIbMU U IO3HAHUS MUPA;

NOHMMaHWe crneun(pukn OWONOTHMM KaK HayKd, OCO3HaHUS €€ poiu B  (POPMHUPOBAHHH
panMoHaIBFHOTO HAYYHOTO MBIIUICHHUS, CO3aHNH IIEIOCTHOTO MPEACTABICHUs 00 OKPYXKAIOIEM MUPE KakK
O €IMHCTBE NPHUPOJBI, YeIOBEKa U OOIIECTBA, B IMO3HAHUU IPUPOIHBIX 3aKOHOMEPHOCTEH U pelleHUH
po0seM COXpaHEeHUs IPUPOIHOTO PABHOBECHS,

yOeXXIEHHOCTh B 3HAYMMOCTH OHMOJIOTUHU Ui COBPEMEHHOHN IUBHIM3AIMH: 00E€CIIEYeHUsI HOBOTO
YPOBHSI pa3BUTHS MEAULIMHBI, CO3[IAHNE TIEPCTIEKTUBHBIX OMOTEXHOJIOTHIA, CIIOCOOHBIX PEIIaTh PeCypCHBIC
poOIeMbl Pa3BUTHS UYEIOBEUYECTBA, IMOMCKA IMyTeH BBIXOJA U3 IIOOAJIBHBIX HKOJIOTMYECKHX MPOOIeM U
obecriedeHuss mepexofa K YCTOHYMBOMY pa3BUTHIO, DPALMOHAJIBHOMY HCIIOJIB30BAaHUIO TMPUPOIHBIX
pecypcoB U (pOpMHUPOBAHMIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B TIOJYYEHUHU OMOIOTUYECKHUX 3HAHUH B IEJISIX TOBBIMICHUS OOIIEH KYIbTYPHI,
€CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH, KaK COCTaBHOW dYacTu (YHKLUMOHAJIbHOH TI'PaMOTHOCTH
oOyuaromuxcsi, GopMUpyeMol Ipy U3yYeHUU OUOJIOTHH;

MOHWMAaHHE CYITHOCTH METOOB MTO3HAHMUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH
WCIIONIb30BaTh TOJy4yaeMble 3HAHMS U1 aHalu3a M OObBSCHEHHUS SBICHUN OKpYXKAloUIero Mupa Hu
MPOUCXOIAUIMX B HEM HM3MEHEHUH, yMeHHEe JienaTh 0OOCHOBaHHbBIE 3aKJIIOUEHHMs Ha OCHOBE HayUHBIX
(akTOB ¥ UMEIOIIMXCS JAHHBIX C LIEbIO MOJYyYeHHs JJOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTb CaMOCTOSITENIBHO HCIOJIB30BaTh OMOJIOTUYECKHE 3HAHMS Ul PEIICHUs MpoOiIeM B
peanbHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAHME IIEHHOCTH HAYyYHOW JAEATEIbHOCTH, TOTOBHOCTb OCYLIECTBIIATH IIPOEKTHYH U
HCCIIE0BATENBCKYIO IEATENBHOCTD HHANBUYAJIBHO U B IPYIIIIE;

TOTOBHOCTb U CITOCOOHOCTh K HENPEPHIBHOMY OOPAa30BAHMIO M CaMOOOpPA30BaHUIO, K AKTUBHOMY
MTOJTyYEHHUIO HOBBIX 3HAHU 110 OMOJIOTUH B COOTBETCTBHUHM C KU3HEHHBIMU OTPEOHOCTIMU.

B mpouecce mocTHKeHHMS JUYHOCTHBIX PE3YJIbTaTOB OCBOEHHS OOyYaIOIIMMHCSA IPOrpaMMbI
cpenHero oOmero ob6pa3oBaHusi y OOYyYarOIIUXCS COBEPLICHCTBYETCS SMOLIMOHANBHBIA HHTEIJICKT,
Ipeanonararomuil copMUPOBaHHOCTD:

CaMOCO3HaHMs, BKJIFOYAIOILEr0 CIOCOOHOCTh IOHUMATh CBOE SMOLIMOHATIBHOE COCTOSIHUE, BUJETh
HarpaBJIEHUS pa3BUTHS COOCTBEHHOI SMOLIMOHAIIBHOM Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJINPOBAHNS, BKIIOYAOLIETO CAMOKOHTPOJIb, YMEHNE IPUHUMATh OTBETCTBEHHOCTD 3a CBOE
MOBE/IEHNE, CIOCOOHOCTh aJaNTUPOBAThCS K AMOLMOHAIBHBIM U3MEHEHHUSIM U POSBISITh THOKOCTD, OBITH

OTKPBITBIM HOBOMY;



BHYTPEHHEH MOTHMBAlIMU, BKIIIOYAIOIIEH CTPEMIICHHE K JOCTHIKEHHIO LENU U YCHeXy, ONTHUMU3M,
MHULMATUBHOCTb, YMEHUE JI€HCTBOBATh, UCXO/S U3 CBOUX BO3MOXHOCTEH;

AMITATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSIHUE JIPYTHX, YUUTHIBATh
€ro MpH OCYIIECTBICHUU KOMMYHHUKAIIUU, CIOCOOHOCTh K COUYBCTBHIO U COIIEPEKHUBAHUIO;

COLIMANIbHBIX HaBBIKOB, BKJIIOUAOIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS C APYTUMU JIIOAbMH,
3a00TUTHCA, TPOSBISATH UHTEPEC U pa3peraTb KOHPIUKTHI.

MeranpeaMeTHbIE Pe3yabTaThl OCBOCHUS yueOHOro npeamera "buonorus" BKiIOUaloT: 3HAYUMbIE
s (GOPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyYAIOIIMUXCS  MEKIUCHUIUIMHAPHBIE  (MEXKIIPEIMETHBIC)
oOlIeHayyHble TOHATHSA, OTPAXKAIOUIME EIOCTHOCTh HAyYHOM KAapTHUHBI MHpa U CHEHHU(PHUKY METO/I0B
[I0O3HAHUS, UCIOJNb3YEMBIX B €CTECTBEHHBIX HayKax (BELLECTBO, SHEPIHUs, SIBICHHE, NPOLECC, CUCTEMA,
Hay4HBIA (aKT, MPUHIMII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHWs, MCCIEIOBaHHE, HAOIIOJCHHE,
U3MEpEeHHe, OKCIePUMEHT U JApYyrue); yHHBepcajbHble Yy4eOHble JeWCTBUs (ITO3HABATENbHBIE,
KOMMYHUKaTHBHbBIE, PETYISTUBHBIC), o0ecnieunBaronme GopmupoBanue GyHKIIMOHATHLHOW I'PaAMOTHOCTH U
COI[MAIBHOW KOMITETEHIIMK OOYyYaromuXxcs; CIOCOOHOCTh OOYyYaromnXCsi HCIOIb30BaTh OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUS U YHUBEpCAJbHblE Yy4yeOHblE JCHCTBUS B
M03HABATENLHOM U COLIMANILHOM MPaKTHKE.

B pesynbrare nzyuenus OUOJIIOTUM HAa YPOBHE CpeIHEro o0Iiero oopazoBaHus y 0O0ydaromerocs
OynyT cGhOpMHpPOBaHBI TI03HABATEIbHBIC YHUBEPCAIbHbIE Y4YeOHBIE IEHCTBUS, KOMMYHHKaTHBHEIC
YHUBEpCaJIbHbIE yueOHbIE NEHCTBUS, PETYJISTUBHbIE yYHHMBEpCajbHble Y4eOHbIE IEMCTBHS, COBMECTHAs
JESATENBHOCTD.

MeranpeaMeTHble pe3ysbTaThl OCBOCHUS MPOrpaMMbl CPEAHEro oO0IIero oOpa3oBaHUS JIOJIKHBI
OTpaXkaTh:

OBnazeHne yHUBEepCaIbHBIMU YUYEOHBIMU MO3HABATEIbHBIMU JAEHCTBUSMMU:

1) 6Ga30BbIC JIOTHYECKHE JCHCTBHUS:

CaMOCTOATENIbHO (hOPMYIIMPOBATh U aKTyaJIU3UpPOBaTh MpoOIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIONIB30BaTh IMPU OCBOEHUU 3HAHUN NPHUEMBI JIOTMYECKOTO MBIIIJICHUS (aHaiau3a, CHHTE3a,
CpaBHEHHUs, Kilaccu(uKaluuu, 0000IIeHNs), paCKPhIBATh CMBICT OMOJIOTMYECKUX MOHATUH (BBIACIATH MX
XapaKTepHbIE IPU3HAKH, YCTAHABINUBATH CBSA3U C IPYTMMHU MOHATHIMH);

OTIpENIeNIATh LN JeSITeNbHOCTH, 3aJlaBasi mapaMeTpbl U KPUTEPUH UX JOCTHIKEHHsI, COOTHOCUTD
Pe3yABTATHI JEATEILHOCTH C MOCTABICHHBIMU LIETISIMU;

MCIIOJIb30BaTh OMOJIOTHYECKUE MMOHATHUS ISl OObSICHEHUS (DAKTOB U SIBICHUHN )KMBOW IPUPOJIBL;

CTPOUTH JIOTHUECKUE PACCYXKICHHs (MHAYKTHBHBIC, NEIyKTHBHbIC, IO AaHAJOIMU), BBIABIATH
3aKOHOMEPHOCTH U MPOTHBOPEUMS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYJIHPOBATH BBIBOABI U

3aKJIIOYCHMS,



NPUMEHSITh CXEMHO-MOJICBHBIC CpPEACTBA IS TPEICTABICHHUS CYHNICCTBEHHBIX CBS3CH W
OTHOILICHUH B U3y4aeMbIX OMOJIOTHYECKUX O0BEKTaX, a TAKXKE MPOTHBOPEUHIA Pa3HOTO pOja, BBISBICHHBIX
B PAa3JIMUHBIX I/IHCI)OpMaI_II/IOHHBIX HCTOYHHUKAX,

pa3pabarbeiBaTh IUIAH PEHICHHUS MPOOJIEMbI C YYETOM aHAlIM3a HMMEIONIMXCS MaTepUAIBHBIX U
HeMaTepUaIbHBIX PECypCOB;

BHOCHUTBb KOPPCKTUBLI B JACATCIbHOCTb, OICHUBATL COOTBCTCTBUC PEC3YyJIbTATOB LIC/ISIM, OLICHHUBATDH
pUCKHU HOCJICI[CTBI/II;'I JACATCIIbHOCTHU,

KOOPAMHUPOBaTb W  BBHINOJHATH PadOTYy B  YCIOBHSX PEAIbHOTO, BHUPTYAIBHOTO W
KOMOMHHPOBAaHHOTO B3aMOJICHCTBHS;

pa3BuBaTh KPCATUBHOC MBINUJICHUC ITPU PCHICHUH KU3HCHHBIX HpOGHeM;

2) 6a30BbIE UCCIIEIOBATEIBCKUE EHCTBUS:

BJIAJICTh HAaBBIKAMH Y4YCOHO-MCCIIEIOBATEIbCKOM M TMPOCKTHOW JICATEILHOCTH, HaBBIKAMHU
paspelieHus mpooieM, ClIoCOOHOCTBI0 U TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TIOMCKY METOJIOB PEIICHUS
MPAKTUYCCKHUX 3aJ]a4, IPUMCHCHHIO PAa3JIMYHbIX MECTOAOB ITO3HAHUSA

HCIIOJIB30BATh  PA3JIMYHBIC BHUABI JCATCIBHOCTH 110 IMOJNYYCHHIO HOBOI'O 3HAHUA, €ro
MHTEpIpETAIMH, TPEOOPa30BaHUI0 U MPUMEHEHHIO B YYCOHBIX CHTYallUsX, B TOM YHUCIIC TIPU CO3/IaHUU
yUeOHBIX M COIIMATIbHBIX IPOCKTOB;

dbopMHUpOBaTh HAyYHBIM THUN MBIIUICHUS, BIAJACTh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMU
IIOHATHUAMHU U MCTOAAMMU,

CTaBUTH U GOPMYITHPOBATh COOCTBEHHBIE 33/1a4l B 00pa30BaTEeIbHON A€ATEIbHOCTU U KU3HEHHBIX
CUTYyaIUsX;

BBbIABJIATE MPUYHUHHO-CICACTBCHHBIC CBA3UM M AKTYyaJIM3UPOBATH 3aadady, BbBIABUIAaTb THIIOTC3Yy eé
pEeIICHUA, HAXOAUTH APryMCHTHI IJId JOKa3aTCJIbCTBA CBOMUX YTBCp)K)IeHHﬁ, 3aaaBaTb MapaMETpPbl U
KPUTEPUU PELICHUS;

aHANMM3UPOBATh TOJTYYEHHBIE B XOZE PEUICHHS 3aJaydl pe3yibTaThl, KPUTHUYECKU OIIEHUBATh UX
AOCTOBCPHOCTD, ITPOTHO3UPOBATHL UBMCHCHHUEC B HOBLIX YCIIOBUAX,

JaBaTh OLIEHKY HOBBIM CHUTYallUsM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIIATh IIeJICHANPABICHHBI TOMCK TIEpeHOCa CpPEIACTB W CHOCOOOB JIEHCTBHS B
poeCCHOHAIBHYIO CPELY;

YMETH IEPCHOCUTD 3HAHH B IMTO3HABATCIIBHYIO U IIPAKTUYCCKYTO o0act KHU3HEOACATCIIBHOCTH,

YMETb UHTErpUPOBaTh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BBIIBUTaTh HOBBIE WJICH, MPEAJIaraTh OPUTHHAIBHBIC MTOIXOIBI U PEIICHUs, CTABUTh MPOOIEMBbI U
3aJlauu, IOMYCKAIOIINe aTbTEPHATUBHBIC PEIICHUS;

3) paborta ¢ uHbOp™MaIHeii:



OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHQPOpMAIUU (TEKCTe y4eOHOTO MOCOOus, Hay4IHO-
MOMYJIIPHOU JIUTEepaType, OMOIOTHUECKIX CIIOBApsIX U CIPABOYHUKAX, KOMITBIOTEPHBIX 0a3aX JaHHBIX, B
WNuTepuere), aHanmu3upoBaTh MH(DOPMALMIO Pa3TUYHBIX BUAOB U (POpPM MpeACTaBICHUS, KPUTHUECKH
OLICHUBATh €€ TOCTOBEPHOCTh U HETIPOTUBOPEUYNBOCTD;

bopMynHpOBaTh 3aMPOCHl U MPUMEHSThH PA3JIMYHBIE METO/IBI IPU TIOUCKE U 0TOOpE OUOIOTUYECKOU
nHpOpMaIu, HEOOXOTUMOM ISl BBITTOJIHEHUS YUSOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  WCIOJB30BAaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
COBEpIICHCTBOBATh KYJIBTYPY aKTUBHOTO UCIIOJIb30BAHUS PA3IIUYHBIX MIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANbHYIO (OpPMY IMpeAcTaBICHUS OMOIOrMYecKol MHpopMaIu
(cxembl, rpaduKu, TUArPaMMBI, TAOIUIIBI, PUCYHKH U IPYTOe);

WCIIOJIb30BaTh HAYYHBIN SI3BIK B Ka4E€CTBE CPEACTBA MPH paboTe ¢ OMOIIOTHYECKONW MH(POPMAIIHCH:
MPUMEHITh XUMUYeCKre, GU3NUecKrue U MaTeMaTuyecKue 3HaKu U CUMBOJIBI, OpMyIibl, abOpeBHarypy,
HOMEHKJIaTypY, UCIIOJIb30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATIIATHOCTH;

BJIAJICTh HaBBIKAMHM DPACIO3HABAHUSA W 3aIUTHl MHQPOpMAIUU, WHPOPMAIMOHHON OE30MacHOCTH
JTUYHOCTH.

OBnazeHne yHUBEpCaIbHBIMU KOMMYHHUKATUBHBIMU JICHCTBUSMU:

1) oOmeHue:

OCYIICCTBIIATh KOMMYHHKAIIMK BO BCeX cdepax >XKU3HH, aKTHBHO Y4YaCTBOBATh B JHAIIOTE WJIU
JUCKYCCUHU TI0 CYIIECTBY OOCYXKIaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3BIBATh CYXKICHUS
OTHOCHUTEIILHO BBITMIOJIHEHHUS MpeAiaraeMoil 3aJauu, yUYUThIBaTh HHTEPECH U COTNIACOBAHHOCThH MO3UIIUN
JIPYTUX YYACTHUKOB JMAJTIOTa WU AUCKYCCHH);

pacro3HaBaTh HeBepOaJbHBIE CpencTBa OOIIEHUS, MOHUMAaTh 3HAYCHHE COLMAIBHBIX 3HAKOB,
MPEIOCHIIIOK BO3HUKHOBEHUS KOH(UIMKTHBIX CHTyallMid, YMETh CMSATYaTh KOH(IUKTEI W BECTH
MIEPErOBOPBHIL;

BJIAJIETh PAa3JIMYHBIMH CIIOCOOaMU OOIIEHUS W B3aMMOACHCTBUS, MOHUMATh HAMEPEHHs APYTUX
JO7IeH, TIPOSIBIISATh YBAKUTEIHLHOE OTHOIIEHHWE K COOECENHUKY M B KOPPEKTHOU dopme GopMyIupoBaTh
CBOU BO3PAKCHUS;

Pa3BEPHYTO U JIOTUYHO U3J1arath CBOI TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

2) coBMeCTHasl 1€SITeIbHOCTD:

MOHUMAaTh W MCTIOIh30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIWBHUIYATHHOU paOOTHI MPU PEIICHUN
Ouonoruyeckoil  mpoOsembl, OOOCHOBBIBaTb HEOOXOAMMOCTh MPUMEHEHHUS TPYyHHoBbIX  (opM
B3aMMOJICHCTBUS MIPH PEIICHUN yUeOHOU 3a1a4u;

BHIOMpATh TEMaTHKy W METOIbl COBMECTHBIX JEUCTBUH C YYETOM OOIIUX HMHTEPECOB H

BO3MOXKHOCTEH KaXKJI0T0 YjcHa KOJIJICKTHUBA,



IIPUHHUMATh LIEJIM COBMECTHOM IEATENBHOCTH, OPTaHU30BbIBATh U KOOPJAUHUPOBATh JEHCTBHS 110 €€
JTOCTH)KEHUIO: COCTABIIATH TUIAaH JICHCTBUMNA, pacTIpe/IesiATh POJIH € yUETOM MHEHHH YYaCTHUKOB, 00CYKAaTh
pe3yNbTaThl COBMECTHOU PabOTHI;

OLIEHUBAaTh KayeCTBO CBOEro BKJAJa M KaXKJOI'0 y4aCTHMKA KOMaHJIbl B OOLIMI pe3yiabrar Io
pa3pabOTaHHBIM KPUTEPUSIM;

[Ipemiaratb HOBBIE IIPOCKTHI, OLIEHMBATh MWJIEH C TIO3ULIUM HOBU3HBI, OPUIMHAJIBHOCTH,
MPAKTUYECKON 3HAYUUMOCTH;

OCYLIECTBJIATh IIO3UTHBHOE CTPATETMYECKOE IOBEACHHE B Pa3JIMYHBIX CHUTyalMsX, NPOABIATH
TBOPYECTBO U BOOOpaK€HHE, ObITh MHUIIMATUBHBIM.

OBnazieHne yHUBEPCAIbHBIMU PETYISATUBHBIMU JAEHCTBUSMU:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIS BBISABICHMS MPOOJIEM U UX PEIIEHUs B JKU3HEHHBIX U
yUeOHBIX CUTYyalUsX;

BBIOMPAaTh Ha OCHOBE OHMOJOTMYECKUMX 3HAHUI LEJNEeBbIE W CMBICIOBBIE YCTAHOBKH B CBOUX
JEUCTBUSX U MOCTYIIKAX I10 OTHOLIEHUIO K KUBOM IIPUPOJE, CBOEMY 370POBBIO U 3J0POBBIO OKPYKAIOIIHNX;

CaMOCTOSITENIBHO OCYILIECTBIATh I03HABATEIbHYIO AEATEIbHOCTb, BBIBIATH IPOOIEMBI, CTAaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 337141 B 00pa30BaTeIbHOMN IEATEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH pEIIeHHs MpoOJiieMbl € Y4E€TOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUTEHUM;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTO MpeiMeTa Ha OCHOBE JIMUHBIX MPeINOYTEHHI;

JIeJIaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OLICHUBATh MPUOOPETEHHBIH OIBIT;

Croco0CTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO IIMPOKOM 3pYIUIIMU B Pa3HbIX 001aCTsIX 3HAHUH,
MIOCTOSIHHO IOBBIIIATh CBOI 00pa30BaTeNbHBIN U KyJIbTypHBIN YPOBEHB;

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B J€ATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LIEJISAM;

BJIaJICTh HABBIKAMHU I103HABATEIbHON peQueKkcMH KaK OCO3HAHHs COBEpIIAEMBbIX JEHCTBUN H
MBICIIUTENBHBIX TPOLIECCOB, X PE3YIBTATOB U OCHOBaHMI, HCIIOIb30BaTh NPUEMBI peIeKCHUH IJISl OLIEHKH
CUTYyalllH, BHIOOpa BEPHOTO PEIICHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKCHHUIO;

[IPUHUMATh MOTHUBBI U aPTYMEHTBI IPYTUX IIPU aHAIIU3€E PE3YJITaTOB NEATEIILHOCTH;

3) npuHATHA cedsl U APYTUX:

IMPUHUMATH ce6s[, IIOHHUMas1 CBOUM HEAOCTATKH M JOCTOMHCTBA,



IIPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX MPU aHAJIM3€E PE3yJIbTaTOB EATEIbHOCTH;

MPU3HABATh CBOE MPaBO U MPABO APYTUX HA OIMIHUOKY;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MHP C MO3UIMU APYTOTO YEIOBEKA.

[IpenmeTHBIC pe3ysIbTaThl OCBOCHUS Colep kaHusl yaeOHoro npeameta "buonorus" Ha yrimyOnéHHOM
YpPOBHE OpPHEHTHUPOBaHbI Ha oOecredeHue MpoduiabHOro oOydeHusi oOydvarommxcs Ouonoruu. OHH
BKJTIOYAIOT: Criel(rUecKue it OMOIOTUH HAaydHbIE 3HAHUS, YMEHHS U CIIOCOOBI ICHCTBUI IO OCBOCHHUIO,
WHTEpPIPETAIIMN U MPEOOPa30BaHUI0 3HAHUHN, BUIBI ICATEIHHOCTU MO MOJYYCHHUIO HOBBIX 3HAHUW M MX
MPUMEHEHHUIO B PA3IMYHBIX y4eOHBIX, a TaKKe B pealbHbIX KU3HEHHBIX cuTyauusx. [IpenmerHbie
pe3yJIbTaThl IPEACTABIECHBI IO TOJaM U3YUEHHUS.

[IpenmetHbie pe3ynapTarbl OCBOeHUs ydeOHOro mnpeamera "buosorus" B 10 kimacce J1OJKHBI
OTpaXkaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MeCT€ W POJM OHOJOTHM B CHUCTEME ECTECTBCHHBIX HayK, B
(GbopMUPOBaHUU E€CTECTBEHHO-HAYYHOH KapTUHBI MHpa, B IMO3HAHUM 3aKOHOB MPUPOABI M PEIICHUU
po0IIeM paIOHAIBHOTO MIPUPOONOIB30BAHNUS, O BKIIAJIE POCCHICKHX U 3apYOEKHBIX YUEHBIX B pa3BUTHE
OnoJIoruu;

BJIaQJICHUE CHCTEMOl OHONOTMYECKUX 3HAHUN, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroIIne
OHOIOrHYecKre TEPMUHBI U MMOHATHS (3KU3Hb, KJIETKA, OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETyIIALUs,
CaMOBOCTIPOM3BEICHHE, HACIEICTBEHHOCTh, H3MEHYUBOCTh, POCT U Pa3BUTHUE), OMOJOTHUYECKUE TECOPHH
(xnerounas teopus T. l1IBanna, M. Illneiinena, P. BupxoBa, xpomocomHast Teopusi HacieACTBEHHOCTH T.
Moprana), yuenus (H.J. BaBunosa - o ieHTpax MHOT000pa3us ¥ MPOUCXOKACHUS KYIBTYPHBIX PACTCHHIA),
3aKOHBI (€AMHOOOpa3usi MOTOMKOB IMEPBOTO MOKOJEHHUS, PACIICIUICHHUS, YUCTOTHl TaMeT, He3aBUCUMOTO
HacnenoBanus . MeHensi, ToMOJIOTHYECKUX PsIIOB B HacieAcTBeHHOW n3meHunBocTH H.M. BaBuiosa),
MIPUHIUIIBI (KOMIIJIEMEHTAPHOCTH );

BJaJICHHE OCHOBHBIMH METOJAAMH HAyYHOTO TIO3HAHMSI, MCIONB3YEMBIX B OHOIOTHYECKUX
HCCIIETOBAHUSIX )KUBBIX O0OBEKTOB (OMHUCaHHE, U3MEpPEHHE, HAOII0IeHNE, SKCIIEPUMEHT);

YMEHUE BBIIETATh CYIIECTBEHHBIE TPHU3HAKH: BHUPYCOB, KIETOK MPOKAPUOT M DYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCJIe OaKTepHil, Tpu0OB, paCTEHUH, )KUBOTHBIX
U 4YeJIOBEKAa, CTPOCHHS OPraHOB M CHUCTEM OpPraHOB pACTEHUM, KUBOTHBIX, YEJIOBEKa, MPOIECCOB
KHU3HEACSITEFHOCTH, TIPOTEKAIOIINX B OpPTaHU3Max PacTeHUM, )KMBOTHBIX U YENOBEKa, OMOJOTHYECKUX
MPOIIECCOB: OOMEHa BemecTB (METabOIM3M), TPEBpAILIEHUS SHEPTUH, OPOXKEHHs, aBTOTPO(HOTO H
rerepoTpopHOro TUMOB NUTaHUs, (OTOCHMHTE3a W XEMOCHHTE3a, MHTO3a, Meio03a, I'aMeToreHesa,
AMOpHOreHe3a, TOCTIMOPUOHATBHOTO PA3BUTHSI, PA3MHOXKECHHSI, UHIUBUAYATHHOTO Pa3BUTHS OpTaHU3Ma
(oHTOTEHE3a), B3aMMOJICHCTBUS T€HOB, TeTEPO3UCa, HCKYCCTBEHHOTO 0TOO0pa;

YMEHHUE YCTAHABIIMBATh B3aMMOCBSI3H MEKy OpPTraHOMJIAMH KJIETKU U UX (QYHKIUSIMH, CTPOCHHEM

KJIETOK pa3HbIX TKaHEeW U UX (PyHKIUAMHU, MEXKIY OpraHaMu U CUCTEMaMH OPTaHOB y PACTEHUH, )KUBOTHBIX



U 4eJIOBEeKa U UX (YHKLUSAMH, MEXJy CUCTEMaMH OpraHOB U UX (YHKLIUSAMM, MEXIy 3TanamMu oOMeHa
BEIIECTB, ATAllaMH KJIETOYHOTO LHWKJIA M YKU3HEHHBIX IUKJIOB OPTaHU3MOB, 3TallaMd 3MOpPHUOHAIBHOIO
pa3BUTHSL, TEHOTUTIOM U ()eHOTUIIOM, (DEHOTUTIOM U (haKTOpaMHU Cpebl OOUTaHUS;

YMEHUE BBISABIATh OTJIMYUTENIbHbIE IPU3HAKHU J)KUBBIX CUCTEM, B TOM YHUCIIE PACTEHUH, KUBOTHBIX U
YeJIOBEKa;

YMEHHE UCHOJIb30BaTh COOTBETCTBYIOIINWE apPTryMEHTHI, OHOJIOTHYECKYI0 TEPMUHOJOTHIO U
CUMBOJIMKY JUJISl I0KA3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII;

yMEHHue pemarb OHOJOrMYECKHe 3aJadyd, BBIABISATH MPUUYUHHO-CIEIACTBEHHBIE CBA3M MEXKAY
HCCIIelyeMbIMHU OMOJIOIMYECKUMHU NPOLECCaMU U SBJICHUSAMH, J1€1aTh BBIBOJbI U IIPOTHO3bl HA OCHOBAHUU
IIOJIyYE€HHBIX PE3YJIbTaTOB;

YMEHHE BBIOJHATH Ja00paTOpHbIE U MPAKTHUECKHE padoThl, cOONIONaTh MpaBuia npu padoTe ¢
y4eOHBIM U JIa0OpPaTOPHBIM 000PY/I0BAHUEM;

YMEHHUE BBIJBUTaTh TMIOTE3bl, IPOBEPATh MX IKCIIEPUMEHTAIBHBIMU CpEACTBaMH, (GopMynupys
LeJIb UCCIIeI0BaHMs, aHAJIM3UPOBATh MOTYUYEHHbIE PE3yJbTaThl U J€J1aTh BbIBOJIBI;

YMEHME y4acTBOBATh B yUE€OHO-UCCIIE0BATENBCKON paboTe 0 OMOIOrUH, 3KOJIIOTUH U MEIULIMHE,
IIPOBOJMMOI Ha 6a3e IIKOJIbHBIX HAyUHBIX OOIIECTB, U MyOIMYHO MPEJICTABIATh MOIYYEHHBIE PE3yIbTaThI
Ha YYEHUYECKHX KOH(pEepeHIHSIX;

YMEHME OLICHMBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX HCCIIEJOBaHUM B oOsiacTu OMOJIOTUU U
MEAMIMHBI (KIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOAOTBOPEHHUE, HANpaBICHHOE H3MEHEHHWE TE€HOMa MU
CO3[JaHHE€ TPAHCTEHHBIX OPraHNU3MOB);

YMEHHE OCYILECTBIATh OCO3HAHHBIN BBIOOP OyyIieit mpodecCHOHaIbHON e TeTbHOCTH B 00JIaCTH
OMOJNOTMM,  MEAMUMHBI, OHOTEXHOJOIMM, BETEpPUHAPUHM,  CEIbCKOIO  XO3SHCTBa,  MUIIEBOU
MPOMBIIIJICHHOCTH, YIIyONsATh TIO3HABAaTENbHBI HWHTEPEC, HANpPaBICHHBI Ha OCO3HAaHHBIK BHIOOP
COOTBETCTBYIOLIEH MPOpECCHH U MPOIOIKEHUE ONOIOTHYECKOro 00pa30BaHMsl B OpraHU3alMIX CPEIHEro
po¢eCCHOHAIBHOTO U BBICILIEr0 00pa30BaHusl.

[IpenmeTHbIe pe3yabTaThl OCBOCHHUS yueOHOro mpemmera "buonorms" B 11 kimacce JOMKHBI
OTpaXkaTh:

c(OpMHPOBAHHOCTh 3HAHMA O MECT€ U pOJM OHMOJIOTMM B CHUCTEME €CTECTBEHHBIX HaykK, B
(OopMHPOBaHUU COBPEMEHHOH €CTEeCTBEHHO-HAy4YHOH KapTUHBI MHpa, B MMO3HAHUU 3aKOHOB MPUPOIBI U
pEIIeHNH HKOJOTHYECKUX MpoOJieM YelOoBeYecTBa, a TAaKKe B PEIIEHUH BONPOCOB PALMOHAIBHOTO
MIPUPOJIOTIONB30BAHUS, U B (POPMUPOBAHUU LIEHHOCTHOTO OTHOLIEHHS K IPUPOE, OOIIECTBY, YEIOBEKY, O
BKJIa/I€ POCCUMCKHX M 3apyOEKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE OMOJIOTUY;

YMEHUE BIIaJIeTh CHCTEMOMN OMOJIOTMYECKHX 3HaHUI, KOTOpasi BKIIIOYAET OIpeIesIeHHs M TOHUMaHNe
CYLUIHOCTH OCHOBOIOJIAraloNINX OMOJOTMYECKUX TEPMUHOB M MOHATUN (BUJ, 3KOcucTeMma, duocdepa),

Ouonorudeckue Teopun (3BomononHas Teopus Y. /lapBuna, cuHTeTHYECKas TEOPUs IBOJIOLUN ), YUEHUS



(A.H. CeseprioBa -0 myTsx W HampaBieHHsX sBomoiuu, B.M. BepHaackoro - o Ouocdepe), 3aKOHBI
(renetmueckoro paBHoBecus J[. Xapmu u B. BaitnOepra, 3apogsimeBoro cxoactea K.M. bapa), mpasuiia
(vunumyma 1O. JInbuxa, sK0IOrMYecKoil NMUpaMHUAbl YHEPTUHM), runoressl (rumore3a "mupa PHK" V.
I'un6epra);

YMEHHE BJIa/IeTh OCHOBHBIMH METOJaMH HAyYHOTO MO3HAHMSI, UCIOJIb3YEMBbIMU B OHOJIOTMYECKUX
WCCIICIOBAHUAX JKUBBIX OOBEKTOB M 3KOCHCTEM (ONHMCAHHE, M3MEpPEHHE, HAOIIOIEHHE, SKCIIEPUMEHT),
crioco0amu BBISIBIICHUS M OIICHKH aHTPOTIOT€HHBIX N3MEHEHHU B TIPUPOJIE;

YMEHHE BBIACIATh CYIIECTBEHHBIC MPHU3HAKU: BUIOB, OMOTEOIIEHO30B, SKOCUCTEM U OHOChEpHI,
CTaOUITM3UPYIOILIETro, JBIKYILIETO W Pa3pbIBAIOLIETO E€CTECTBEHHOro OTOOpa, aIoNaTpuiyeckoro u
CHMITaTPUYECKOTO BUAOOOPA30BaHMS, BIUSHUS IBIKYIIMX CHJI 3BOMIONMU HAa T€HO(OHI MOMYIALUH,
MPHUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpezie OOMTaHus, YepeIOBaHMUS HAIIPABICHUH YBOJIIOIMU, KPyTOBOPOTa
BEIIECTB ¥ MOTOKA YHEPTUH B SKOCUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aUMOCBSI3U MEXKIY MPOIECCAMH 3BOJIONUH, JABIKYIIMMHU CHUIAMHU
aHTPOIIOTEHE3a, KOMITIOHEHTAMH PAa3JIMYHBIX YKOCHCTEM H MPHUCIIOCOOICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE BBISBIIATH OTIAMYUTEIbHBIC IPU3HAKU KHUBBIX CUCTEM, IIPUCIIOCOOIEHHOCTh BUJIOB K Cpelie
oOuTaHusi, aOMOTHYECKUX M OMOTHYECKHMX KOMIIOHEHTOB JKOCHUCTEM, B3aMMOCBSA3€H OpPraHU3MOB B
cOo0011IeCcTBaX, AaHTPOIIOTEHHBIX U3MEHEHUI B 9KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHME HCIOJIb30BaTh COOTBETCTBYIOLIME apryMEHTbI, OHOJOTMYECKYI0 TEPMUHOJOTHUIO U
CHUMBOJIMKY JJIsl JIOKa3aTeIbCTBa POJICTBA OPraHM3MOB Pa3HBIX CHCTEMATHMUYECKHX TpPYMI, B3aUMOCBS3U
OpPTraHU3MOB M CpeJibl OOMTaHUs, €INHCTBA YEIOBEUECKUX pac, HEOOXOIMMOCTH COXPaHEHUsI MHOTOOOpa3Hsl
BUJIOB M SKOCHCTEM KaK YCJIOBHUS COCYIIIECTBOBAHUS MIPUPOJIBI U YEIOBEUECTBA;

YMEHHME pelarb OHOJOTMYECKHE 3aJaud, BBISBIATh MPUUYMHHO-CIEACTBEHHBIE CBA3M MEXIY
UCCIIEyeMbIMH OMOJIOTMYECKUMH MPOLIECCAMU U ABJICHUSIMU, J1€aTh BBIBOJIbI M MIPOTHO3bI HA OCHOBAHUU
MOTyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBITIONHATH Ja00paTOpHbIE U MPaKTHUYECKUE paboThl, cOOMIONaTh MpaBuia Ipu padboTe C
y4eOHBIM U J1a00paTopHBIM 000PYIOBAHHUEM;

YMEHHE BBIJBUTATH THIIOTE3BI, MPOBEPATh WX IKCIICPUMEHTAIBHBIMHU CpeACTBaMH, (GopMymupys
1[eJTh UCCIIeIOBaHMS, aHATM3UPOBATh MOTYYCHHBIE PE3yIbTaThl U JeNIaTh BBIBOJIBI;

YMEHHUE y4acTBOBaTh B yUe€OHO-UCCIIEA0BATEIbCKOM paboTe Mo OMOIOTHH, SKOJIOTHH M METUIIMHE,
MIPOBOIMMOI Ha 0a3e IIKOJIbHBIX HAyUHBIX OOILIECTB, ¥ MyOIUYHO PEACTABIIATD MOJyYEHHbIE Pe3yabTaThl
Ha YYCHUYECKUX KOH(EPEHITUX;

yYMEHHUE OLEHUBATh TUIIOTE3bI U TEOPHH O MPOUCXOXKICHUH KU3HU, YEJIOBEKa U YEJIOBEYECKUX pac,
0 MPUYHMHAX, OCIEICTBUAX U CIIOCO0ax MpeloTBpalleH s IM00aIbHBIX H3MEHEHHH B Gnocdepe;

yMEHHUE OCYIIECTBISITH 0CO3HAHHBIN BBIOOP OyayIiieit mpodeccnoHanbHOM NeITeTbHOCTH B 007IaCTH

6I/IOJ'IOFI/II/I, OKOJIOTWH, NpHUPOAOII0Ib30BaAHUA, MCIWIHBI, 6I/IOTeXHOJ'IOFI/II/I, IICUXOJIOTUH, BETCpHUHAPHU,



CEJILCKOTO XO35MCTBA, MUIIEBOM MPOMBITTUICHHOCTH, YIIIYOJISATh TO3HABATEILHBIN HHTEPEC, HAITPaBICHHBIN
Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIICH NMPOGECCUU U MPOAOIKEHNUE OMOIOTHYECKOro 00pa3oBaHus B

OpraHM3alUsIX CPETHETO MPOPECCHOHANBHOTO U BBICILIETO 00pa30BaHMUsL.
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6 OOMeH BelecTB U MpeBpalleHue YJHEPTUH B KIIETKE https://infourok.ru/
7 HacnencTennas undopmanus u peanusanus €€ B 9 05 httos://infourok.ru/
KJIETKE
8 JKU3HEHHBIN MUK KIETKA 6 1 https://infourok.ru/
9 CtpoeHre u QyHKIIH OpraHU3MOB 17 1.5 https://infourok.ru/
10 Pa3MHOXeHUe U pa3BUTHE OPraHU3MOB 8 1.5 https://infourok.ru/
11 ['eHeTHKa — HayKa O HACJIECTBEHHOCTH H ’ 05 https:/finfourok.ru/
U3MEHYHUBOCTH OPTaHU3MOB

12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 10 1 https://infourok.ru/
13 3aKOHOMEPHOCTH U3MEHUYNBOCTHU 6 1 https://infourok.ru/
14 ['eHeTHKa YenmoBeka 3 0.5 https://infourok.ru/
15 Cenexiys OpraHU3MOB 4 1 https://infourok.ru/
16 BHOTEXHOIOTHS ¥ CHHTETHYECKasi OHOJIOTHS 4 https://infourok.ru/
17 PesepBHOE Bpems 1
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11 KITACC

Konu4yecTBo 4yacos DJIEKTPOHHBIE
Nen/m | HammeHOBaHMe Pa3/esioB M T€M IPOrPaMMbl Koutponbubie  IIpakTuueckue (mudposrie)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeni
1 3apoxieHue vaa3131/1TI/Ie IBOJTFOLIMOHHBIX 4 https:/finfourok.ru/
HpeICTaBICHUIT B OMOIOTHH
2 MUKpOIBOIIONHS U €€ Pe3yIbTAThI 14 2 https://infourok.ru/
3 MaxkpodBOIOIHS U €€ Pe3yIbTaThI 6 https://infourok.ru/
4 [TpoucxoxaeHre u pa3BUTHE KU3HU Ha 3emiie 15 1.5 https://infourok.ru/
5 [TpoucxokeHNE YeI0BEKa — AaHTPOIIOTEHE3 10 1 https://infourok.ru/
DKOJIOTHSI — HayKa O B3aUMOOTHOIICHHSIX
6 OpPraHU3MOB U Ha/IOPTaHU3MEHHBIX CUCTEM C 3 0.5 https://infourok.ru/
OKpY’KaIollleH cpenou
OpraHu3smbl U cpejia OOUTaHHS 9 1.5 https://infourok.ru/
DKONOTHUs BUJOB U MOMYJISIIIHIA 9 0.5 https://infourok.ru/
DKOIOTrHs COOOIIECTB. DKOJIOTHYECKUE CUCTEMBI 12 0.5 https://infourok.ru/
10 Buocdepa — rimobanbHast skocucTemMa 6 https://infourok.ru/
11 UYenoBek 1 OKpy’Karolias cpea 6 https://infourok.ru/
12 PesepBHOE Bpemst 8
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0 7.5
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
°
‘:;H Tema ypoka Beero Kontpoabubie  IIpakTHueckue fI[:;:eHI/IH :)I;l[()l;l;((;fa:fenbnme
padoThI padoTsbI pecypenr
1 buosnorus kak KOMIUICKCHAsI HAyKa U KaK 4acTh 1 https://infourok.ru/
COBPEMEHHOTO0 00IIecTBa
2 JKuBbie crcTeMbl U HX CBOMCTBA https://infourok.ru/
3 YpoBHEBasi OpraHU3aIus )KUBbIX CHCTEM https://infourok.ru/
4 HcTopust OTKPBITUS ¥ U3yYCHUS KIICTKH. 1 https://infourok.ru/
Knerounas Teopust
MeTo/1b1 MOJIEKYJISIPHON U KIIETOYHON OMOJIOTHH.
[paktuueckas padbota «3ydeHne MeTo10B
5 KJIETOYHOM OHnonoruu (xpomarorpadus, 1 0.5 https://infourok.ru/
anexkTpodopes, auddepeHnnaibHoe
neHtpudyruponanue, [1L[P)»
6 XUMHUYECKUHN COCTaB KJICTKH 1 https://infourok.ru/
5 MuHepanbHbIe BEIIECTBA KIETKH, HX 1 https://infourok.ru/
Ouonoruyeckas poib
OpraHuuecKre BemecTBa KISTKH — OeNKH.
8 JlaGopatopHas pabota «OOHapykeHUE OEJIKOB C 1 0.5 https://infourok.ru/
TIOMOIIBIO KAYECTBEHHBIX PEAKIIUID
9 CaoiicTBa, Knaccudukanys U GyHKIHUN OSIKOB https://infourok.ru/
10 Opranudeckue BEeIeCTBa KJIETKU — YTIJIEBOIbI https://infourok.ru/
11 OpraHuyecKre BEIeCcTBa KIETKH — JIUITHIbI https://infourok.ru/



https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/

Hyxneunossie kucnorsl. JIHK u PHK.
JlaboparopHas pabota «Mccrnenoanue

12 0.5 https://infourok.ru/
HYKJIEHHOBBIX KHCJIOT, BBIJICJICHHBIX U3 KIIETOK
Pa3IMYHBIX OPTaHU3MOBY

13 Crpoenne u Gpynxunn AT®. [pyrue https://infourok.ru/
Hykieosunrpupocdarsr (HTD)

14 CexBenupoanue JIHK. MeToabl reHOMUKH, httos://infourok.ru/
TPaHCKPUIITOMUKH, TPOTCOMHUKHU

15 MeTozpl CTPYKTYpHOM OHOJIOTUN https://infourok.ru/

16 Tumer ki1erok. [IpokaproTnveckas KieTka https://infourok.ru/
CTpoeHHe dyKapuOTHYCCKON KIICTKH.

17 [Ipaktudeckas padora «/3ydeHue cBOMCTB 0.5 https://infourok.ru/
KJIETOYHON MeMOpaHbD»

18 [ToBepXHOCTHBIN anmapar KJIeTKH https://infourok.ru/
OnHOMeMOpaHHbBIC OPTaHOUIBI KIICTKH.

19 [Mpaktuueckas padota «3yueHne ABUKESHUS 0.5 https://infourok.ru/
IIUTOIJIa3MbI B PACTUTEIILHBIX KIETKAX)
[ToryaBTOHOMHBIE OPTaHOH/IBI KIIETKH:

20 MHTOXOHAPHH, IacTu bl JlJaboparopHas paboTa 05 https://infourok.ru/
«HccnemoBanue mia3Mosm3a 1 Iermia3mMoin3a B
PaCTUTEIBHBIX KIIETKaX»

21 HememOpanHbIe OpraHou/ bl KJIETKH https://infourok.ru/

22 Ctpoenue U QyHKIMHA S/Ipa https://infourok.ru/
CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK 3yKapHOT.

23 JlaGopatopHas pabota «3yuenue cTpoeHus 0.5 https://infourok.ru/
KJIETOK Pa3JINYHBIX OPTaHH3MOBY

24 ACCUMUIISIHS U TUCCAMHJIISIIINAS — JIBE CTOPOHBI https:/finfourok.ru/

MeTaboau3ma. Tumsl oOMeHa BCIICCTB.
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JlaboparopHas pabota «3yueHue
KaTaJTUTHIECKOW aKTUBHOCTH ()epMEHTOB (Ha
pUMepe aMHJIa3bl UM KaTaaasbl)»

DepMEHTaTUBHBIN XapaKTep PEaKLUi KIIETOYHOIO
metabonu3ma. Jlaboparopnas pabora «3yuenue

25 0.5 https://infourok.ru/
(epMEHTATUBHOTO pacUICIUICHUS IEPOKCH A
BOJIOPOJIAa B PACTUTENIBHBIX M YKUBOTHBIX KJIETKAX)
26 Benku-akTBaTOPBI U OCIKH-UHTHOUTOPBI https://infourok.ru/
27 ABTOTpOGHBIH THIT OOMEHA BEIIECTB https://infourok.ru/
28 dorocuHTe3 https://infourok.ru/
29 XemocunTes. JlabopatopHas pabota «CpaBHEHUE 05 https://infourok.ru/
nporeccoB (POTOCUHTE3a U XEMOCUHTE3a»
AHaspoOHbBIe OpraHu3Mbl. Busibl OposkeHusI.
30 JlabopatopHas pabota «CpaBHEHHE MMPOIIECCOB https://infourok.ru/
OpOXKEHUS U JIBIXaHUS
31 AspoOHBIE OpraHU3MBbl. JTaIbl SHEPTETHUYECKOTO httos://infourok.ru/
oOMeHa
DHeprus MEMOPaHHOTO TPaJHEHTa TPOTOHOB. .
32 https://infourok.ru/
Cunte3 AT®: pabota npotoHHOI AT®-cuHTa3bI D
33 Peaxiuu MaTpu4HOTO CHHTE3a https://infourok.ru/
34 Tpauckpumnus — MaTpuusblii cuaTe3 PHK https://infourok.ru/
35 Tpaucasus u e€ Tarnbl https://infourok.ru/
36 KomupoBanue aMiHHOKHCIOT. Posib pubocom B https:/finfourok.ru/
O6uocuHTe3e Oenka
37 Opranuzanys reHoMa y IpoKapuoT U 3yKapuoT https://infourok.ru/
38 MosekyssipHbIe MEXaHU3MbI IKCIIPECCHU TEHOB Y https://infourok.ru/

JYKapuoT
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Bupycel — HexsieTouHble (GOPMBI KU3HU U

39 obnuratHble mapasutel. [IpakTuueckas pabora 0.5 https://infourok.ru/
«Co31aHue MOJICITH BUPYCa»

40 BI/IpyCHBje 3a00JICBaHUS Y€JI0BEKA, )KHBOTHBIX, https:/finfourok.ru/
pacteHui

41 HanoTrexHOJIOTMH B OMOJIOTUY U METALINHE https://infourok.ru/

42 JKv3HEHHBIH UK KIETKA https://infourok.ru/

43 Matpuunsrnii cuate3 JJTHK https://infourok.ru/

44 Xpomocomsl. JlTaboparoprast pabota «/3ydeHne 05 httos://infourok.ru/
XPOMOCOM Ha TOTOBBIX MHUKPOTIpEIapaTax»»

45 Jlenenue KJIETKH — MHTO3 https://infourok.ru/
Tursl k1eTok. KapuokuHes v IIUTOKHHES.
JI H .

46 abopatopHas pabota «Habmonenne murosa B 05 httos://infourok.ru/
KJIETKaX KOHYHMKA KOpEIKa JiyKa (Ha TOTOBBIX
MUKpOIpenaparax)»

47 Perynsiius )KU3HEHHOTO ITUKIIA KIETOK https://infourok.ru/

48 OpraHu3Mm Kak eUHOE [1eI0e https://infourok.ru/

49 TkaHu pacTeHUN. JvIa60paT013Ha;1 pabota 05 https://infourok.ru/
«M3y4yeHune TKaHe! pacTeHU

50 TkaH¥ KUBOTHBIX U qenmielca. JlabopaTtopHas 05 https:/finfourok.ru/
pabota «M3ydeHne TKaHei )KHBOTHBIX)

51 Opranbl. Cuctembl opranoB. JlaboparopHas pabota 05 https://infourok.ru/
«M3y4yeHne OpraHoB IBETKOBOT'O PACTEHHUS

52 Omnopa Tena opraHu3MoB https://infourok.ru/

53 JIBMOKEHHE OPraHU3MOB https://infourok.ru/

54 [Muranue opraHu3mMoB https://infourok.ru/
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ITnTanne mo3BOHOYHBIX JKUBOTHBIX.

55 1 https://infourok.ru/
[TumeBapuTeibHas CUCTEMA YETI0OBEKa
56 JlpixaHue opraHu3MOB https://infourok.ru/
57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U YEJI0OBEKA https://infourok.ru/
58 TpaHCIIOPT BEIIECTB y OPraHU3MOB https://infourok.ru/
59 KpoBeHocHas cucTeMa mo3BOHOYHBIX )KUBOTHBIX U 1 https:/finfourok.ru/
YeJIoBeKa
60 Beienenue y opranu3MoB 1 https://infourok.ru/
61 3aiuTa y Opranu3MoB 1 https://infourok.ru/
62 HmmyHHas cucTeMa yelioBeka 1 https://infourok.ru/
63 Pa3nipakuMoCTh U peryJisiius y OpraHu3MOB 1 https://infourok.ru/
64 I'yMopabHast peryJisiius 1 SHIOKPHHHAsE CHCTEMA 1 https:/finfourok.ru/
JKMBOTHBIX M YeIOBEKa
65 DopMbI pa3MHOXKCHHSI OPTraHU3MOB https://infourok.ru/
66 [TonoBoe pazMHOXkeHHE https://infourok.ru/
67 Meiios https://infourok.ru/
I'ametorenes. OOpa3oBaHKE M Pa3BUTHE MOJIOBBIX
68 kietok. JlabopatopHas pabora «M3yuenue 1 05 https:/finfourok.ru/
CTPOEHHMSI TIOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIpenapaTax
69 WHauBuIyaabHOE Pa3BUTHE OPTaHU3MOB — 1 https://infourok.ru/
OHTOTEHE3
20 3akiazKka OpraHoOB ¥ TKaHEH U3 3apO/IBIIICBBIX 1 https://infourok.ru/
JIMCTKOB
Poct u pa3BuTHe KUBOTHBIX. JlaBopaTopHast
71 pabota «BrIsBICHNE IPU3HAKOB CXO/ICTBA 1 0.5 https://infourok.ru/

3apozlbnnel71 ITO3BOHOYHBIX JKHBOTHBIX)
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PasMHOX€EHUE U pa3BUTHE PACTCHUM.

72 JlaboparopHas pabota «CTpocHHE OPraHOB 1 0.5 https://infourok.ru/
Pa3MHOCHHUS BBICIIUX PACTCHHI»

73 HcTopust CTaHOBJICHHUS U Pa3BUTHS TCHETUKU KaK 1 https:/finfourok.ru/
HAYKH
OCHOBHBIC TIOHATHS ¥ CAMBOJIbI T€HETHUKH.

74 JlaboparopHas padoTa «JIpo3oduiia kak 00bEKT 1 0.5 https://infourok.ru/
TCHETUYECKUX HUCCIICTOBAHMID
3aKOHOMEPHOCTH HACJICIOBAHMUS PH3HAKOB.

75 Momnorubpuanoe ckpemuBanue. [IpakTuaeckast 1 05 https:/finfourok.ru/
paborta "M3yueHue pe3yabTaToB MOHOTHOPUIHOTO
CKpeIUBaHus y 1po30(uist"

76 [{urosoruyeckre OCHOBBI MOHOTHOPHUIHOTO 1 https:/finfourok.ru/
CKpCIIBAHHS

77 ﬁ:ﬁﬁﬁﬁﬁe crpentBaine. Henosioe 1 https:/infourok.ru/
JurubpuaHoe ckpemuBanue. [Ipaktuueckas

78 pabota «/3yueHue pe3yapTaToB AUTHOPUIHOTO 1 0.5 https://infourok.ru/
CKpEIIUBAHUS Y JPO30(HIIBI

79 [{uTonornuecKkue OCHOBBI JUTHOPHIHOTO 1 https://infourok.ru/
CKpCIIUBAHHS

80 CrerieHHOE HaclleZIOBaHUE TTPU3HAKOB 1 https://infourok.ru/

81 XpoMOCOMHasi TEOpHUsl HACJIEACTBEHHOCTH 1 https://infourok.ru/

82 ['eneTnka mona 1 https://infourok.ru/

83 T'eHoTHm Kak LETOCTHASA CUCTEMA 1 https://infourok.ru/

84 iiii?;f?;i;cizznb PASBHUTIA pACTEHHH, 1 https://infourok.ru/

85 W3MeHYHNBOCTD MIPHU3HAKOB. BUIbI H3MEHYMBOCTH 1 https://infourok.ru/
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86

MonudukarmonHas U3MEHIHBOCTh

https://infourok.ru/

87

BapuannonHsiil psig 1 BApHaliOHHAs KPUBAsL.
JlaboparopHas pabota «VccrnenoBanme
3aKOHOMEPHOCTEH MOJUPHUKAITMOHHON
U3MeH4MBOCTHU. [locTpoeHre BapualimOHHOTO psiga
Y BapUallMOHHOU KPUBO»

0.5

https://infourok.ru/

88

89

I'eHoTHIIMYECKAst HU3MEHUMBOCTL. KoMOMHATHBHAS
HN3MCHYHBOCTD
MYTaI_[I/IOHHaSI HU3MCHYHNBOCTD. HpaKTI/I‘leCKaﬂ

pabota «MyTtanuu y 1po3o¢puisl (Ha TOTOBBIX
MUKpOIperaparax)»

0.5

https://infourok.ru/

https://infourok.ru/

90

3aKOHOMEPHOCTH MYTAl[IOHHOIO IIPOLiecca.
ONuUreHeTHKa U SMUreHOMHUKa

https://infourok.ru/

91

92

I'eneruka yenoBeka. [IpakTudeckas padbora
«CocTraBiieHue U aHATN3 POJIOCIOBHOMN

MeToabsl METUITMHCKON T€HETUKH

0.5

https://infourok.ru/

https://infourok.ru/

93

3HaueHne MEeIUIINHCKON M€ HETUKU B
HpeJlOTBpaHIeHI/II/I H JICHCHHUH T'CHCTHUUYCCKHUX
3200J1€BaHNI YETIOBEKA

https://infourok.ru/

94

95

96

OcHoBHble OHATHSA cenekiun. JlaboparopHas
pabora «M3yueHue copToB KyJIbTYPHBIX paCTE€HUN
M TOpOJ AOMAIIHUX KUBOTHBIX)

Mertoap! cenekIMoHHON paboTsl. JlabopaTopHas
pabota «/3yueHue MEeTOI0B CeNEeKIIUU PACTCHUI
JlocTr>KeHMs CeIeKIUN PACTEHUI U )KUBOTHBIX.
[IpakTuueckas padora «IIpuBUBKa pacTeHUI»

0.5

0.5

https://infourok.ru/

https://infourok.ru/

https://infourok.ru/

97

CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHNE
TEHETUYECKUX PECYPCOB

https://infourok.ru/
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buoTexHonorus kak Hayka U 0Tpacib

98 npousBojcTBa. [IpakTnueckas pabora «M3yuenune 1 0.5 https://infourok.ru/
00BEKTOB OMOTEXHOJIOTHI

99 OCHOBHbBIE HAIPaBJICHUS CHHTETHYECKOM 1 https://infourok.ru/
Oouosiorun

100 XpOMOCOMHasI M TCHHAsT HH)KEHEPHUS https://infourok.ru/

101 MenuiuHCKHue OMOTEXHOIOTHH https://infourok.ru/

102 PesepBHbiii ypok. [ToBropenue, 06001eHwMe, 1
crucTeMaTu3alus 3HaHU
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11 KITACC

KounyecTBO 4acoB JJIeKTPOHHbIE
ara uugpoBbie
Ne i/m Tema ypoka Kontpoabubie  IlpakTuyeckue A p
Bcero u3yuyeHHs1 o0pa3oBaTeJbHbIE
padoThI padoThI
pecypchl

OpomonnonHas teopus Y. Jlapsuna 1 https://infourok.ru/
JIBroKy1IMe Cuitbl 3Botonu BUIOB 110 Y. lapBuny 1 https://infourok.ru/
Bopro i .

3 opn0a 3a C}’H_[fCTBOBaHI/Ie, €CTECTBCHHBIN U 1 https://infourok.ru/
WCKYCCTBEHHBIN 0TOOD

4 dopMHUpOBaHUE CHHTETUYCCKOM TEOPUHU IBOJIIOLINN 1 https://infourok.ru/

5 DTarbl YBOITIONUOHHOTO MPOIECcCa: MUKPOIBOIIOLIHSI 1 https://infourok.ru/
¥ MaKpO3BOJIOLUS

6 [Tonynsauus — 31eMeHTapHast €JMHHLA 3BOTIOLUN 1 https://infourok.ru/
3akoH reHeTundeckoro paBHosecus J[x. Xapau, B.

7 Baiin6epra. JJabopatopuas pabora «BrisiBienune 1 0.5 https://infourok.ru/
W3MEHYUBOCTH Y 0COO€H OJTHOTO BUIQ»

8 DreMeHTapHbIe GaKTOPHI IBOTIOIHN 1 https://infourok.ru/
3 C) 0 .

9 ¢ddext ocHoBartend. I ekt OyTHUIOUHOTO 1 https://infourok.ru/
TOPJIBIIIKA
M N 78 .

10 MDA, VISOJIAIH Oy HHH 1 https://infourok.ru/
reorpaduyeckas, OnoJIorundecKas

11 EcrecTBeHHbIi 0TOOp — HampaBisonmii hakTop 1 https://infourok.ru/
IBOJIOLINU

12 ITonoBoit oT60p 1 https://infourok.ru/
I1 0 .

13 PHUCIIOCOOJIEHHOCTh OPTAaHU3MOB KaK pPe3yiIbTaT 1 05 https://infourok.ru/
MUKpodBotonuu. JlabopatopHas pabora
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«M3yuenune apoMopdo30B U UANOATANTALNN Y
pacTEeHUN U KUBOTHBIX»

[Tpumepbl IpUCTIOCOOICHHH Y OPTraHU3MOB:
Mopdonoruueckue, GU3NOIOTHIECKHE,

14 OnoxuMu4Yeckue, nopeneHveckue. Jlaboparopuas 0.5 https://infourok.ru/
pabota «IIpucmocobnaeHuss OpraHu3MoB U UX
OTHOCHTEJIbHASI [[EJIECO00Pa3HOCTHY
Bup, ero kpurepuu u crpykrypa. Jlaboparopuas

15 pabora «CpaBHEHHE BUAOB 110 MOPPOJIOTHICCKOMY 0.5 https://infourok.ru/
KPUTEPHIO»

16 CrpykTypa BHza https://infourok.ru/

17 BunooOpa3oBanne Kak pe3yiabTaT MUKPOIBOJIOIUT https://infourok.ru/

18 CBs13b MUKPOIBOIIOIMH U STTUAEMUOIOTHH https://infourok.ru/

19 Makpossosntonus. [TaneonTonornyeckue MeTo bl https://infourok.ru/
W3YYCHUS IBOJTIOLIUN

20 buoreorpadudeckue METOIbI N3yUSHHS YBOJIOLUH https://infourok.ru/

21 DOMOPHUOJIOTHYECKUE U CPABHUTEIHLHO- https://infourok.ru/
MOP(OJIOTHUECKUE METO bl U3YUCHUS IBOJIFOLIUU

99 MonekynsipHO-TeHEeTHYECKHE, OMOXUMHYECKHUE U https://infourok.ru/
MaTeMaTHYECKUE METO/IbI H3YUEHUS IBOFOIUN

23 OO61re 3aKOHOMEPHOCTH IBOJTIOIIHH https://infourok.ru/

o4 AnantuBHas paauaius. HepaBHOMEpHOCTh TEMIIOB https://infourok.ru/
IBOJIIOIUH

o5 Hayurple rUIOTE3bI TPOUCXOKIACHHUS KU3HN Ha https://infourok.ru/
3emiie

26 JloHay4HBIE PEACTABICHUS O 3aPOKICHUH KU3HU https://infourok.ru/

27 OCHOBHBIE 3TaIbl HCOPTaHHUECKOM IBOJIIOIHH https://infourok.ru/
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28

I'unoressl 3apoXKACHUS KU3HU

https://infourok.ru/

Uctopus 3emiin 1 MeTOABI €€ U3YUCHUS.

29 Jlaboparopnas pabota «/3y4yeHue u onvcanue 0.5 https://infourok.ru/
MCKOIIAEMBIX OCTATKOB JIPCBHUX OPTaHH3MOBY

30 HauanbHbIe STanbl OpraHMYeCKOM SBOJIIOIHH https://infourok.ru/

31 DBOJIOIUS DYKAPUOT https://infourok.ru/
OCHOBHBIE 3TaIbl YBOJIOIMH PACTUTEIHLHOTO MHpA.

32 [IpakTuyeckas pabora «M3y4eHne ocoOCHHOCTEH 0.5 https://infourok.ru/
CTPOCHHS PACTCHUI PA3HBIX OTCIIOBY

33 OCHOBHBIE 3TaIbl YBOJIFOIIUN KUBOTHOTO MUPA https://infourok.ru/
DBoJIIOIMS )KUBOTHBIX. [IpakTudeckas pabora

34 «M3yuenne 0coOEHHOCTEH CTPOSHUS TTO3BOHOYHBIX 0.5 https://infourok.ru/
KUBOTHBIX)»

35 Pa3Butue xu3Hu Ha 3eMiie 10 IpaM U NeproaaM https://infourok.ru/

36 MaccoBbie BBIMUPaHHS — YKOJIOTHYECKUE KPUZUCHI https://infourok.ru/
MPOIILIOTO

37 CoBpeMEeHHBIH 3KOJOTUYECKHUI KPU3HC, €r0 htts://infourok.ru/
0COOEHHOCTH

38 CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa https://infourok.ru/

39 OCHOBHBIE CHCTEMaTHIECKUE TPYIITBI OPTaHU3MOB https://infourok.ru/

40 AHTpPONOJIOrUs — HayKa O 4eJIOBeKe https://infourok.ru/

41 PasButne npeacraBieHuit 0 MPOUCXOKIACHUN https://infourok.ru/
YeJoBeKa
MecTo YenoBeka B CHCTEME OPraHUYEeCKOTO MHpa.

42 Jlabopartopnast pabota «3yuenne ocoOeHHOCTEMH 05 https://infourok.ru/

CTPOCHUSA CKEJICTA YCJIIOBCKA, CBA3aHHBIX C
MMPAMOXOXKIACHUEM
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43

JIBHoKyIIIME CHIIBI aHTPOIIOTEHE3a

https://infourok.ru/

CooTHollIeH’e OUOJOTHYECKUX U COLMAJIBHBIX

44 https://infourok.ru/
(akTOpPOB B aHTPOIIOTEHE3E

45 OCHOBHBIE CTaMH aHTPOIIOreHE3a https://infourok.ru/

46 [TaneoreHerrka U MajgeoreHOMHUKA https://infourok.ru/

47 DBOITIOLIKS COBPEMEHHOTO YeI0BEKa https://infourok.ru/

48 UYenoseueckue pacel. [Ipakrrnueckas pi160Ta 05 https://infourok.ru/
«M3ydeHne 3KOIOrHYeCKHUX alalTalliil YeIIOBEKa

49 MeXTUCIUIIMHAPHBIC METOIbI AHTPOIIOJIOTUH https://infourok.ru/

50 3apokIeHUE U Pa3BUTHE IKOJIOTUN https://infourok.ru/
Mertomb! 3konoruu. JlabopaTopHas padora

51 «M3y4yeHne MeTo10B SKOJIOTUIECKIX 0.5 https://infourok.ru/
HCCIIEA0OBAHUIN

52 3HaueHHe YKOJIOTHYECKUX 3HAHUN IS YeI0OBEKA https://infourok.ru/

53 Dkonorundyeckue GaKTopsl https://infourok.ru/
Aobuotndeckue GakTopbl. CBET Kak IKOJIOTHUYCCKUIN

54 ¢axrop. JlabopaTtopHas pabota «BplsiBieHue 0.5 https://infourok.ru/
MPUCIIOCOOICHNUI OPTaHU3MOB K BIHSIHHIO CBETa»
Aobuotuueckue Gaktopbl. Temmeparypa kak

55 HKOJIOTHYECKUH (PaKTop. Ha60PaTopHa;1 pabora 05 https://infourok.ru/
«BpbIsiBIICHHE PUCTIOCOOICHUI OPTaHU3MOB K
BJIMSIHUIO TEMIIEPATYPhD»
Abuotnyeckue pakropbl. BraxHocTh Kak

56 sKosioruueckuit gpaxrop. JlaboparopHas 13a60Ta 05 https://infourok.ru/
«AHATOMUYECKHE OCOOCHHOCTH PAaCTCHH U3
Pa3HBIX MECT OOUTAHHMSD

57 Cpebl 00UTaHHS OPraHU3MOB https://infourok.ru/
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58

buonornueckue puTMsl

https://infourok.ru/

59 Xuznennrie GopMbI OpraHu3MOB https://infourok.ru/

60 buotuueckue GaxTopsr https://infourok.ru/

61 3HayeHne OMOTUYECKUX B3aUMOIEHCTBUN IS https://infourok.ru/
CYIIIECTBOBAHUSI OPIaHU3MOB B CpeJic OOUTaHUS

62 DKOJIOTHYECKHE XapaKTEPUCTUKH MOy IAIIHH https://infourok.ru/
OCHOBHBIE TIOKa3aTeIH 110 . YHCJICHHOCTb, .

63 HOBHBIE TTOKA3aTeJ M OMYJISIIUHN: YUCIEHHOCTD https://infourok.ru/
IUIOTHOCTb, BO3PACTHAS U MOJIOBasi CTPYKTypa
O : .

64 CHOBHBIC [TOKA3aTEIU MOMYJISAIMU: POKIAEMOCTb, https://infourok.ru/
HPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIUH

65 DKoslornyeckas CTpyKTypa MOIMYJILUN https://infourok.ru/

66 JlnHaMuKa TONYJISILUN U €€ PeryJIsius https://infourok.ru/
K .K .

67 pUBBIE POCTA YUCICHHOCTH MomyJisiiuu. Kpusbie https://infourok.ru/
BbDKHBaHUS
DKoJjoruyecka a Buja. JlabopaTopHas paborta .

68 ROJIOTHHECKAT HHIA BUA patopraz pabot 0.5 https://infourok.ru/
«[IpucrmocobeHust CeMSTH pacTEHUI K pacCeIeHUIO

69 Bun kak cucrema nomysiuii https://infourok.ru/
3aKOHOMEPHOC oBezie anum .

70 KOHOMCPHOCTH HOBCHCHHA 1 MUTpAIin https://infourok.ru/
YKUBOTHBIX

71 Co00111eCTBO OPraHU3MOB — OHOIICHO3 https://infourok.ru/

72 DKocucTeMa Kak OTKpbITas CUCTEMa https://infourok.ru/
Kpyrosoport Bemiec OTOK DHE .

73 PyTOBOPOT BEIIECTS H [OTOK SHEPIHH B https://infourok.ru/
IKOCHUCTEME

74 OcHOBHBIE TTOKA3aTENN YKOCHCTEMBI https://infourok.ru/

75 DKOJIOTHYECKHE TTHPAMHIBI https://infourok.ru/

76 N3meneHus coo0IIecTB — CYKIIECCHH https://infourok.ru/
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[Ipupoanble 3K0CUCTEMBI. DKOCUCTEMBI 03€P U PEK.

77 . 1 https://infourok.ru/
DKOCHUCTEMBI MOPEi U OKEaHOB
IT . .

78 PHPOJIHBIC C:)'KOCI/ICTGMBI DKOCHCTEMBI TYH/IP, 1 https://infourok.ru/
JIECOB, CTEIEH, IyCThIHb

79 AHTPOIOr€HHBIE YKOCUCTEMBI 1 https://infourok.ru/
Ypb6 Bl 0 .

80 pOoskocuctTemsl. [IpakTudeckas pabora 1 05 https://infourok.ru/
«M3yuenue u onucaHue ypoOOIKOCUCTEMBI»

81 3aK0H0MePHOCT£/I (bopMHUpOBaHUS OCHOBHBIX 1 https://infourok.ru/
B3aUMOJICHCTBUI OPraHU3MOB B 3KOCHCTEMaX
MexaHu3Mbl BO3ICHCTBUS 3arPA3HCHUIN pa3HbIX

82 TUIIOB HA CYOOPraHM3MEHHOM, OPTaHU3MEHHOM, 1 https://infourok.ru/
MOMYJISIIIMOHHOM M 9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obriertanerapHas 000104Ka 3eMiIu https://infourok.ru/

84 Yuenue B. U. Bepnanckoro o 6uochepe 1 https://infourok.ru/

85 3aKOHOMEPHOCTH CYIIECTBOBAHHS OHOChHEph https://infourok.ru/
K 0 .

36 PYTOBOPOTHI BELIECTB U OMOTCOXMMHUYECKHUE 1 https://infourok.ru/
100709 13

87 3oHanbpHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH 1 https://infourok.ru/

88 YcroitunBocTh Orocheps 1 https://infourok.ru/

89 DKOJIOTUYECKHE KPU3UCHI U UX TPUUHHBI 1 https://infourok.ru/

90 BosnaeiicTBue uenoBeka Ha onochepy 1 https://infourok.ru/

o1 AHTponorveHHoe BO3/ICHICTBUE HA PACTUTEIBHBIN U 1 https://infourok.ru/
’KUBOTHBIA MHP

92 OxpaHa IpupoIbI 1 https://infourok.ru/
O i .

03 CHOBHBIC MTPUHIIHUITBI YCTOMYHUBOTO PA3BUTHS 1 https://infourok.ru/

YeJI0BEYECTBA U IPUPO/IBI
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PanuonansHOE MpUpPOAO0II0JIb30BAHUEC U COXPAHCHUC

94 1 https://infourok.ru/
OHMOJIOTUYECKOTO pa3Ho0Opa3us 3eMin
95 O6o006menne o Teme «MUKPOIBOIONUS U €& 1
pe3yabTaThD»
96 O6006menue mo Teme «MaKkpodIBOITIONUS U €€ 1
pe3yabTAThDY
97 O606menne o Teme «IIponcxoxxaenne u pa3BuTHe 1
KHU3HHU Ha 3eMIIe»
98 O6006menue o Teme «IIporcxoxacHne YeIoBeKa — 1
AHTPOIIOTEHE3)
99 O06o0mIeHne 0 TeMe «DKOJIOTHSI — HayKa O 1
B3aMMOOTHOIICHUSX OPTaHU3MOB)
O600mmenue mo Teme «OpraHu3Mbl U cpeia
100 1
oOuTaHU
101 O0006111eH1E 10 TEME «DKOJIOTHS BUIOB U 1
TIOTTYJISTITU I
102 O6o06menue no Teme «buocdepa — rmodanpHas 1
KOCHUCTEMA»
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5



https://infourok.ru/

B ¢denepanpHpIX M pervoHanbHBIX MPOLEAYpax OLIEHKH KayecTBa OOpa30BaHUs HCIOJIb3yeTcs

nepedeHb (Komu(pUKATop) pachpelesieHHBIX IO KiIaccaM IMPOBEPsSieMBbIX TPEOOBaHWM K pe3ylibTaram

OCBOCHHUSI OCHOBHOI 00pa3oBaTeNbHON NpPOrpaMMbI CpPEIHEro OO0Lero oOpa3oBaHUS M IJIEMEHTOB

COACPKAHUA 110 OHOJIOTHH.

HpOBepﬂeMble Tpeﬁonaﬂnﬂ K pe3yJibTaraM 0CBOCHUSA

OCHOBHOM o0Opa3oBareibHOI nmporpammbl (10 kiacc)

Kon
MIPOBEPSIEMOTO
pe3yJbprara

[TpoBepsieMbie MPeIMETHBIE PE3YJIbTaThl OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM
IPOrPaMMBbI CPETHEr0 O0MIeTO 00pa30BaHUS

1

ChopMupoBaHHOCTb 3HAHUM O MecTe M PO OMOJOIMH B CHUCTEME HAy4YHOIO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUHU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHbBI MUPA
U HAay4YHOTO MHPOBO33PEHHUS; O BKJIAZE POCCUHCKUX M 3apyOeXHBIX y4EHBIX-OMOJIOIOB B
pa3BuTHe Onooruu; (PyHKIMOHAIFHONH IPaMOTHOCTH YEJIOBEKA JJIS PEUICHHUS KIU3HEHHBIX
3a1a4

YMeHHE pacKpbIBaTh COACpPKAHWE OMOJIOTUUECKUX TEPMUHOB M MOHSTHI: KU3HB, KJIETKA,
opranu3M; MeTabonu3Mm (OOMEH BelIeCTB U MpeBpallleHue »JHEPruu), TOMeocTa3
(camoperynsmusi), ypoOBHEBasi OpTraHM3allds >KUBBIX CHCTEM, CaMOBOCIPOU3BEICHHE
(penponykiius), HACIEACTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHUE

YMeHue uznaratb OMOJOTMYECKHE TeOopuH (KJIETOYHas, XpPOMOCOMHas, MYTallMOHHas),
3akoHbl (I. Menpnens, T. Moprana, H./. BaBunosa) u yueHus (o 1ieHTpax MHOrooopasus u
MPOUCXOXKACHUS KyIbTypHBIX pacteHudt H.M. BaBwmioa), ompenensiTh TpaHULBI UX
[IPUMEHUMOCTH K JKUBBIM CUCTEMaM

YMenue BJIaACTb MCTOAAMH HAY4YHOI'O IMTO3HAHHA B ouonoruu (Ha6.HIOI[€HI/Ie 1 OIIMCAaHUC
KUBBIX CHCTCM, IPOLCCCOB U HBJ'IeHHﬁ; opraHu3anusa U IIPOBCACHHC OHOJIOTHYECKOTO
OKCIICPUMECHTA, BBIIBUKCHUEC TUIIOTE3bI; BBIABJICHUC 3aBUCUMOCTH MCKAY HUCCICIYyCMBIMU
BCIIMYNHAMU, 00BsICHEHUE MOJIYYCHHBIX PE3YJIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX HOHSITI/II\/'I,
TeopI/IfI M 3aKOHOB; YMCHHUC OCJIATh BHIBOALI HA OCHOBAHHWHU IMOJTYYCHHBIX pGSYJ'II)TaTOB)

YMeHue BBIIEATh CYHIECTBEHHBIC MPU3HAKU BHPYCOB, KIETOK MPOKAPHOT U DYKApHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB; OCOOCHHOCTH MPOIECCOB OOMEHa
BEIIECTB M TMPEBpAICHHUs] HSHEPrud B KIETKe, (HOTOCHHTE3a, IUIACTUYECKOTO H
DHEPreTHYECKOT0 OOMEHA, XeMOCHHTE3a, MATO03a, M 032, OTUIOI0TBOPEHUS, PA3MHOKEHUS,
WHAWBUAYAIBHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHE3)

YMeHHe MPUMEHSTh TOJyYeHHbIC 3HAHUS ISl OOBSICHEHUS OMOJIOTMYECKUX MPOIIECCOB U
ABICHUW, Il NPUHATUSA NPAKTUYECKUX PELICHUN B TMOBCEIHEBHOM XW3HU B LEIAX
obecrieueHUusT 0OE€30MaCHOCTH CBOETO 3/I0POBbSI U 3[I0POBbSl  OKPYKAIOIIMX JIFOIEH,
COOJIOZICHHS] HOPM TPaMOTHOTO MOBEICHUS B OKPY’KaIOIEH MPUPOAHON cpejie; TOHMMAaHUe
HEO0OXOMMOCTH HCIIONB30BAHUS JOCTHKCHH COBPEMEHHON OMOIOTHU M OMOTEXHOJIOT Ui
JUISL PAlMOHAJIBHOTO IPUPOAOTIOJIb30BAHUS

YMmenue pemiate OSJICMCHTAPHBIC TCHCTUYCCKUEC 3aJa4d Ha MOHO-U JII/IFI/I6pI/I)IH06
CKpCIIMBAHUC, CHCIUICHHOC HACICAOBAHUEC; COCTABJIATL CXCMbI MOHOFI/I6pI/II[HOTO
CKpCIIUMBAaHUA JJIA IPCACKA3aHUA HACJICAOBAHUSA IIPU3HAKOB Y OPTraHN3MOB

YMeHMEe BBINOJHATH JIAOOPAaTOPHbIE U MpPaKTUYecKHe paboThl, COOMONaTh MpaBHia MpPU
paboTe ¢ yueOHBIM U JIaDOPaTOPHBIM 000PYIOBaHUEM

YMeHHe KpUTHYECKH OIICHMBaThb M HMHTEPIPETHPOBaTh HH(OpMAIMIO OHOJIOTrHYECKOro
CoJiepKaHUsl, BKIIIOUAIOIIYIO MICEBJOHAYYHbIE 3HAHMS U3 pa3iMuHbIX ncToyHuKoB (CMMU,
Hay4HO-TIOYJISIPHBIE MaTepuasbl); dTUYECKUE ACIIEKThl COBPEMEHHBIX HCCIIEIOBAHUN B
OMOJI0T UM, MEAUIIMHE, OMOTEXHOJIIOTUU




10

YMeHHne co3maBaTb COOCTBEHHBIC IMCHbMEHHBIE M YCTHBIE COOOIIEHHUs, 0000Ias
OMOJIOTMYECKYI0 HMH(DOPMALUIO W3 HECKONBKUX HMCTOYHHKOB, TPAMOTHO HCIOIB30BaTh
MOHSATUHHBIN anmapat OMOJIOTUH

IIpoBepsiemble 31eMeHTHI conep:xanus (10 kiaacc)

Kon

[IpoBepsieMblil 3JIEMEHT COJIEPKAHUS

buosorus kax HayKa

1.1

buonorus - Hayka o uBoil mpupone. Pons Ouonoruu B (HhOpMHUPOBAHUU COBPEMEHHOU
Hay4HOW KapTuHbI Mupa. CucremMa OMOIOrHYeCKUX HayK

1.2

MeTonbl TO3HAHUS KUBOW MPUPOBI (HAOIIOICHNE, SKCIIEPUMEHT, OITUCAHUE, U3MEPEHHE,
KJ1accuuKalys, MOICIMPOBaHKE, CTATUCTUYECKasi 00paboTKa TAHHBIX )

JKnBBIC CHCTEMBI U NX OopraHnu3anuysa

2.1

JKuBbie cuctembl (OMOCHCTEMBI) Kak IpeaMeT u3ydeHus: ouonoruu. CBoMcTBa OMocucTeM
1 UX pazHooOpasue

2.2

YpoBHM  OpraHuM3aluud  OMOCHUCTEM:  MOJEKYJISPHO-TEHETHYECKUH,  KJIETOYHBIH,
OpTaHU3MEHHBIH, TOMYJSIIMOHHO-BUI0BOH, SKOCHUCTEMHBIH, OMOCchepHBbIii

XUMUYEeCKHI COCTaB B CTPOCHHUEC KICTKHU

3.1

XUMUYECKUN COCTAB KIETKH. XUMUYECKHUE IEMEHThI: MAaKpOAJIEMEHTbI, MUKPO3JIEMEHTHI.
Bona u muHepanbHble BemecTBa. OYHKIMU BOAbl U MUHEPAJIbHBIX BEILECTB B KIIETKE.
[lonnep:kaHre OCMOTHYECKOTO OanaHca

3.2

benku. CocTaB u cTpoeHue 6eIKoB. AMUHOKHUCIIOTHI - MOHOMEPHI OenkoB. Hezamenumbie 1
3aMEHHUMBIC AMHHOKHCIIOTBI. AMHUHOKHCIIOTHBIA COCTaB. YPOBHH CTPYKTYpPhI OCIKOBOM
MOJIEKYJIbI (IEPBUYHAS, BTOPUYHASI, TPETUYHAS U YETBEPTUYHAS CTPYKTypa). XUMHUUYECKHE
cBoiicTBa OenkoB. bronorndeckue GyHKIUN OSITKOB.

@®epmeHTHl - Ouonoruueckue kartanuszatopel. CTpoeHue (epmMeHTa: aKTUBHBIM LEHTD,
cyoctparHas crnenuduuHocts. Kodepmentsl. Butammubl. Omiuuns (EepMEHTOB OT
HEOpPraHMYECKUX KaTaJIn3aTopOB

3.3

YrneBonbl: MOHOCaxapuasl (TITIOK03a, prud03a U JIe30Kkcupru003a), nucaxapuasl (caxaposa,
JIAKTO3a) U TOJIcaxapusl (Kpaxmai, IIMKOTeH, LeJUTono3a). buonorunueckue QyHKmuu
YTJIEBOJIOB.

Jlunuasl:  TpUDMUEepuAbl, cTepounsl, Qochonunuasl. ['mapodunbHO-TUAPOPOOHEIE
cBoiicTBa. bronornyeckue ¢pynkuuu aunuaoB. CpaBHEHHE YIIIEBOIOB, OSIIKOB M JIMITUIOB
KaK MCTOYHUKOB SHEPTUU

3.4

Hyxkneunosbie kucnorsl: JJHK u PHK. Hykneotnasl - MOHOMEpPBI HYKJIE€MHOBBIX KHCIOT.
Crpoenue u ¢pynkiun JIHK. Crpoenue u ¢pynkuuu PHK. AT®: ctpoerue u GpyHKIMH

3.5

LuTonorus - Hayka o kietke. Kiierounas Teopusi. MeTonbl U3y4eHHs KIIETOK

3.6

Knerka kak 1esiocTHas >kuBas cucrema. OOIMe NpU3HAKK KIETOK: 3aMKHYTasi HapyKHasi
MeMOpaHa, monekynbl JIHK kak renetudeckuil anmnapar, cuctemMa cuHTe3a Oelka

3.7

Tumpl KJIETOK: DJyKapuOTHYEeCKass M mpokapuoTuyeckas. (OCoOEHHOCTH CTPOCHUS
MpoKaproTHYECKO KieTku. KietouHast crenka Oakrepuii. CTpoeHHE 3YKapHOTHYECKOU
kieTkd. OCHOBHBIE OTIIMYHSI PACTUTEIBHOM, )KUBOTHOW U TPUOHON KIETKU

3.8

[IoBEpXHOCTHBIE CTPYKTYpBl KJIETOK - KJIETOYHAs CTEHKA, IIMKOKAJIUKC, MX (QyHKIUH.
[Tna3matnueckas MemOpaHa, e€ cBoiicTBa M ¢yHkuuu. L{uToruiasmMa u e€ OpraHoHbL
OnHomeMOpaHHbIE OpraHOWIBl KIETKH: S3HAominazMaruueckas cerb (OIIC), ammapar
['onbxK, JTM30COMBL. [10JIyaBTOHOMHBIE OpraHOMABI KJIETKU: MUTOXOHJAPHUU, IJIACTUIBL.
[IpoucxoxaeHne MUTOXOHIpUH U TutacTuia. Buasl mactun. HememOpaHHBIE OpraHOUIBI
KJICTKH: PUOOCOMBI, KIETOYHBIA IIEHTp, PECHUYKH, KTyTUKU. DYHKIHUU OpPraHOM]OB
KJIeTKH. BrimroueHus

3.9

SAnpo - perynaropHslil neHTp kietku. CTpoeHue sijapa: siiepHas 000104Ka, Kapuoriazma,
XPOMATHUH, SIAPBIIIKO. XPOMOCOMBI

3.10

TpaHcIIOpT BelIECTB B KIETKE




}KI/ISHeILGHTeHBHOCTB KIICTKH

4.1

OO6men BemecTB, WIH MeTa0oau3M. AccuMmianus (TUTACTHYECKUHA  OOMEH) |
TUCCUMIIIALIUS (SHEPTeTHYECKHT 0OMEH) - IBE CTOPOHBI €MHOTO IMTpoIiecca MeTabonu3ma.
Tuner oOMeHa BemiecTB: aBTOTPOdHBIM M TeTepoTpodHbIi. Pob depMeHTOB B 0OMeHE
BEIICCTB M MPEBPAICHUU YHEPTHH B KIICTKE

4.2

®ortocunte3. CperoBass u TeMmHOBas ¢a3bl (ortocunTe3a. Peakuuum Qortocunresa.
OddexruBHOCTE (hoTOCHMHTE3a. 3HAaueHUe (PoTocHHTE3a Ui KU3HU Ha 3emie. BriusHue
yCIOBUN cpenbl Ha (DOTOCHHTE3 M CHOCOOBI MOBBIIIEHUS €ro MPOAYKTUBHOCTH Y
KYJIBTYPHBIX PACTEHUN.

XeMocuHTe3. XeMOCHUHTe3upyrolue OakTepuu. 3HAUYCHHUE XEMOCHHTE3a IS KU3HU Ha
3emiie

4.3

DHepreTHYecKkuii oOMEH B  KJETKe. PacmierniieHne  BelIeCcTB,  BBIJACICHHE U
AKKyMYJIHPOBAaHHE SHEPrUM B KIETKE. DTambl JHEPreTUYecKoro oOmeHa. [mmKomms.
bpoxxenne wu ero Buibl. KucimopomHoe OKuCIIeHWE, WIM KJICTOYHOE JIbIXaHHE.
D¢ eKTHBHOCTD YHEPTreTHUECKOr0 0OMEHa

4.4

Peaknun marpuyHoro cuHTe3a. leHernueckas wuHpopmamus u JIHK. Peammzarus
reHeTHueckor nHopMayu B KiIeTKe. [ eHeTrnuecknii Koa 1 ero cBorucTBa. TpaHCKpHIIus -
MatpuuHblid cuHTe3 PHK. Tpancisuus - 6uocunTes Oenka. KogupoBanne aMUHOKHCIIOT.
Ponb pubocom B OnocuHTe3e Oenka

4.5

HexkneTtounsie ¢hopMbl XU3HH - BUPYChl. MicTopus oTkpeitus Bupycos (/.M. BaHnoBckuif).
OCOOECHHOCTH CTPOCHHUSI M IKH3HEINCATEIBHOCTH BHpYcoB. bakrepmodaru. bonesnn
pacTeHMii, KUBOTHBIX W 4YEJIOBEKa, BBI3bIBAEMBbIE BHpycamH. Bupyc uMmyHoaeduuta
yenoBeka (BUY) - Bo3Oyaurens CIIM[a. [Ipodunaktuka pacnpocTpaHeHUs BUPYCHBIX
3a0oneBaHUM

PasmHoxxenue u HHIWBHUAYAJIbHOC PAa3BUTUC OPIraHN3MOB

5.1

KiteTouHbIii mUKJ, WM JKMU3HCHHBIH MK KiIeTku. MHTepdaza m muto3. I[Ipomeccsr,
nmpoTekarone B uHTepdase. Permukanms - peakius matpuanoro cuareza JJHK. Ctpoenne
XpOoMOCOM. XpOMOCOMHBIH HA0Op - KapuOTHUM. J{UIIITOUTHBIN U TalJIOUIHBI XPOMOCOMHBIE
HaOopbl. Xpomatuapl. lluTojmornyeckre OCHOBBI PAa3MHOXKEHUS W WHIAUBUIYAIBHOTO
pa3BUTHUS OPTaHU3MOB.

Jenenne knetku - Muto3. Ctaguu muto3a. [Iporecchl, mponucxoasiue Ha pa3HbIX CTaIUsIX
MHTO3a. bronornyeckuii CMBICII MUTO3a

52

@DopMBbI Pa3MHOXKEHHS OPraHU3MOB: O€CIIOI0€ U 0JI0BOE. Buabl 6€CoIoro pa3MHOXKEHHUS:
JeJICHMe HaJaBOE, IIOYKOBAaHHME OJHO- U MHOTOKJETOYHBIX, CIIOpOoOOpa3oBaHue,
BEreTaTUBHOE pa3MHOXeHHE. VICKycCcTBEHHOE KIIOHMpPOBaHHME OPraHW3MOB, €r0 3HAYCHHE
VISl CEJIEKLIUU
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[TooBo€e pa3zMHOXKEHHE, €T0 OTIAUYHS OT OECITOJIOTO.

Meiio3. Cranuu Meiioza. [Iporeccel, mpoucxoasuiue Ha CTaausx Menosa.

[ToBenenue xpomocoM B Meiro3e. KpoccuHroBep. BHOTOTMYECKHIl CMBICT M 3HAYEHUE
Meiio3a
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['ameToreHes - mporecc 0Opa3oBaHUs IONOBBIX KJIETOK Y JKUBOTHBIX. I10/IOBBIE XKeme3sl:
CEMEHHUKU U snyHUKH. OOpa3oBaHKe U pa3BUTHE MOJIOBBIX KJIETOK - FaMeT (CIepMaTo30ul,
SilIeKJIeTKa) - clepMaroreHe3 M ooreHe3. OcCOOEHHOCTH CTpOEHHS SULEKIETOK U
cnepmaro3onioB. Omnonorsopenue. IlapreHorenes

5.5

NunuBuayanbHOe pa3BUTHE (OHTOTeHE3). DMOpHUOHATBHOE pa3BUTHE (IMOpPHOTEHER).
Dransl SMOPHOHATHFHOTO PAa3BUTUS Y TIO3BOHOYHBIX KHUBOTHBIX: IPOOJIEHUE, TaCTPYIISIINS,
opranorene3. [loctamOpuoHanbHOE pa3BuUTHE. THIBI MOCTIMOPHOHAIBHOTO Pa3BUTHS:
MpsiMoe, HempsiMoe (JTMUYMHOYHOE). BrusHue cpeapl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u paszButue pacteHuil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH, CTaJUU
pa3BUTUSL

HacneacTBeHHOCTh M U3MEHUHUBOCTD OpraHnu3mMoB




6.1

[IpenmMer w 3amaun reHeTuku. VcTtopusi pa3BUTHSI T€HETHKH. BKiIajg poCCHMCKHX U
3apyOeXHBIX YUYEHBIX B pPa3BUTHE TCHETUKU. METOIbl TeHETHKH (TMOPUI0IOTUYECKHH,
[IUTOTCHETUYECKUM, MOJEKYISIPHO-TeHeTHYeCKuil). OCHOBHBIE TC€HETUYECKHE IOHSTHS.
I eneTnmueckas CHUMBOJIMKA, UCITIOJIB3YyCMas B CXCMaAX CerH_[I/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH  HACJEIOBaHWs  IPU3HAKOB, ycTaHOBIEeHHble [I.  Mennenem.
MoHoruOpuHoe CKpelldBaHue. 3aKoH eIUHO00pasus TUOPUIOB MEPBOrO IMOKOJICHHS.
[IpaBmiio TOMUHHpPOBaHUSA. 3aKOH pacllEIUIEHUs] NpHU3HAKoB. ['MIIOT€3a YMCTOTHI ramer.
[lonHOE M HEMOIHOE JOMUHUPOBaHUE. JIUrHOpUIHOE CKpElMBaHUE. 3aKOH HE3aBUCHMOTO
HACJIEIOBaHUS TMPU3HAKOB. llUTOreHeTHYecKne OCHOBBI JAUTMOPUTHOTO CKpEIIMBAHMS.
AHanuzupyollee ckpelirBanue. Vcnonab3oBaHUE aHATU3ZHUPYIOIIETO CKPEIIMBAHUS JUIS
oIpe/iesICHUs] TEHOTUIIA 0COOU

6.3

CueruieHHOe HacnefoBaHue Tpu3HakoB. Pabora T. Moprana 1o CHEMJICHHOMY
Hacje0BaHUIO TeHOB. HapylieHue cuemieHus T€HOB B pPe3yJbTare KpPOCCHHTOBEpa.
XPpOMOCOMHasi TEOPHsI HACJICICTBEHHOCTHU. [ eHETHYEeCKHE KapThI.

[eneTnka mosa. XpoOMOCOMHOE OMpEEICHUE Moia. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
['oMorameTHbBIC M T€TEpOTaMETHBIC OpraHu3Mbl. HacnemoBanue npru3HaKkoB, CIETUICHHBIX C
[10JIOM

6.4

M3mMeHunBOCTh. BU/Ibl MN3BMEHUMBOCTU: HEHACIIEICTBEHHAsS U HAcleACTBeHHas. Poib cpenbl
B HEHACJICICTBEHHON N3MEHUMBOCTHU. XapaKTePUCTHKA MO (DUKAITMOHHONW N3MEHUYNBOCTH.
BapuauvonHblii  psiq M BapuauuMoHHas KpuBas. Hopma peakuum  mpu3Haka.
KonmuuecTBeHHbIE M KayeCTBEHHbIE MPU3HAKW M UX HopMa peakuuu. CBOMCTBa
MO (UKAIMOHHONW U3MEHYHBOCTHU

6.5

HacnencTtBennasi, ujad reHOTHUIIMYECKass, U3MEHYMBOCTh. KoMOMHATUBHAS M3MEHYMUBOCTD.
Meiio3 ¥ TOJOBOM MTPOIECC - OCHOBA KOMOWMHATMBHOW W3MEHYMBOCTH. MyTalMOHHAas
M3MEHYMBOCTh. Kitaccudukaius MyTaluii: TeHHbIE XpOMOCOMHEBIE, TeHOMHBIC. HacToTa u
NpUYMHBl  MyTanuii. MyTarennsle (akTopbl. 3aKkOH TOMOJIOTMUECKHX pSAIOB B
HacineacTseHHon nm3meHunBoct H.M. BasunoBa

6.6

I'enernka uenoBeka. Kapmorum uyenoBexka. OCHOBHBIE METOABI TI'€HETUKH YEJIOBEKA:
reHEaJTOTUYECKUM, OMM3HEIIOBBIM, ITUTOTEHETUYECKHUI, OMOXMMUUYECKUH, MOJEKYJISPHO-
reHeTnyeckuii. COBpEMEHHOE OIPEIETICHHE TEHOTUIIA: [TOJIHOTEHOMHOE CEKBEHUPOBAHUE,
reHOTUIMPOBaHKe, B TOM uncie ¢ nomouibto [11[P-ananuza. HacnencrBennsie 3a00aeBaHus
yeJoBeKa: TIeHHble OOoye3HH, OONe3HM C HACJIEICTBEHHOW MNpenpacioioXeHHOCTbIO,
XpoMOcoMHbIe 60s1e3HU. CoMaTHUeCcKUe U reHepaTUBHbIe MyTaluy. [IpuHIIUIIBI 310pOBOTO
o0pa3a )KU3HU, TMarHOCTUKH, TPODUIAKTUKY U JIEUEHUS TeHeThuecKux Oone3Heil. Menuko-
reHETUYECKOE KOHCYJIbTHPOBAaHNE. 3HAUEHUE MEIUIIMHCKON N€HETUKH B MPENOTBPAIEHUH
U JIeYEHUH FeHEeTUUECKUX 3a001eBaHUN YerIoBeKa

Cenekiusi oprann3mMoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenexkuus Kak HayKa M Ipolecc. 3apoKICHUE CEIEKIUU U nomecTukanus. Yuenue H.H.
BapuiioBa 0 IeHTpax MPOMCXOXKAECHUS U MHOrooOpasusi KyJbTypHbIX pacTeHuil. L{eHTpbl
[TPOUCXOKIEHMSI IOMAIIHUX XKUBOTHBIX. COpT, opoza, MTaMM

7.2

CoBpeMeHHbIE METOJbI CENEKIIMUA. MacCOBBIM M WHAWNBUIYAIBHBIA OTOOPHI B CEJICKITUU
pacTeHUi U JKMBOTHBIX. OlEHKa »KcTepbepa. bBIM3KOPOACTBEHHOE CKpENIMBaHUE -
nHOpuAMHT. Ynctass muausa. CKpemuBaHUe YHUCTHIX JIMHHUHN. [erepo3uc, uaum rudpuaHas
cuia. HepoactBenHoe ckpemuBanue - ayTOpuauHr. OtnanéHHas ruOpuguzanus U eé
ycnexu. CKyCCTBEHHBIM MyTareHe3 W MOJIyYEHHE MOTUIIONA0B. JJOCTHXKEHUsT CeNeKIUun
pacTeHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buotexHomoruss Kak oOTpacib NPOMU3BOACTBA. [EHHas HMHXKEHEpHUs. OTalbl CO3IaHUS
pexomOuHanTHOM JIHK u TpaHncrenHbix opranu3MoB. Kierounast unxenepus. Kierounsie
KYJIBTYDBI. MUuKpOKIIOHaIBHOE pa3sMHOXXEHHUE pacTeHui. KiionnpoBanue
BBICOKOTIPOJTYKTUBHBIX CEIbCKOX03SIICTBEHHBIX OPraHU3MOB. DKOJIOTMUECKUE U AITUYECKUE

rpo6seMbl. MO - reHeTHYECKH MOAU(DUIIMPOBAHHBIE OPraHU3MBbI




IIpoBepsiemble TpeOOBAHMS K Pe3yJbTATaM OCBOECHHUS

OCHOBHOIi 00pa3oBaresibHOI nporpamMmsl (11 kiacc)

Kon
MIPOBEPSIEMOTO
pe3yJibrara

[TpoBepsieMble IpeAMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHON 00pa30BaTeIbHOM
IIPOrpaMMbI CpeIHEro o0IIero 00pa3oBaHus

1

ChopMupoBaHHOCTh 3HAHUI O MeCT€ M POJNM OMOJOTHMHM B CHUCTEME HAYYHOTO 3HAHMUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHIH COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHbBI MUPA
U HAy4YHOTO MHPOBO33PEHHUS; O BKIIAJE POCCUHCKUX M 3apyOeKHBIX yUEHBIX-OMOJIOTOB B
pa3ButTHe 6MoJI0ruH; (HYHKIIMOHAIHHON IPaMOTHOCTH YeJIOBEKa JIs PEIICHUS KU3HEHHBIX
3a1a4

YMeHHE pacKphIBaTh COACPIKaHUE OMOJIOTHYECKUX TEPMUHOB U MIOHSITHN: BUJI, TIOMYJISLIHUS,
reHO(OH/I, SBOJIIONHS, IBIKYIIUE CWIBI ((aKTOPBI) SBOJIOIHH, MPUCITOCOOICHHOCTH
OpPraHu3MOB, BHJ000pa30BaHUE, SKOJOTMYCCKUE (AKTOPBI, IKOCHUCTEMA, MPOLYICHTHI,
KOHCYMCHTBI, PEIYLCHTBI, IEMU MUTAaHUS, DKOJIOTHMYECKas NHpaMuaa, OWOTEOICHO3,
ouochepa

YMeHnue wu3nararb Ouosnoruueckue Tteopuu (dBoironuoHHas Teopuss Y. JlapBuHa,
CHUHTETUYECKasi TEOPUs IBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOBIIIEBOIO CXO/CTBA
K.M. bapa, yepenoBanusi IaBHbIX HampaBieHuid u nyrted ssomounn A.H. Ceepriosa,
yueHust o Ouocdepe B.M. Bepnanackoro), omnpenensTh rpaHULbl UX HMPUMEHUMOCTH K
JKUBBIM CHCTEMaM

YMeHue BJIaACTh MCTOAAMH HAYYHOI'O IIO3HAHHA B ouoaoruu (Ha6J'IIOI[eHI/Ie 1 OIIMCAaHHC
JKHMBBIX CHCTCM, MPOLCCCOB U $IBJIGHI/II>'I; opranu3anuvs U IMPOBCACHHC OHOJIOrHYECKOTO
OKCIICPUMCHTA, BBIABUIKCHUC 'MIIOTE3bI; BBIABICHUC 3aBUCUMOCTH MCIKAY HUCCICAYyCMbIMU
BCIIMYNHAMU, OOBSICHCHHUE MMOJIYYCHHBIX PE3YJIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX HOHﬂTHﬁ,
TCOpI/Iﬁ M 3aKOHOB; YMCHHUC ACJIaThb BbIBOAbI HA OCHOBAHUH IMOJYYCHHBIX pCSYJIBTaTOB)

YmMmenune BBIIACIATE CYIICCTBCHHBIC IPU3HAKU CTPOCHUA OMOIOTMYECKUX O6’B€KTOBI BUOB,
MOMYNALNN, TPOMYIIEHTOB, KOHCYMEHTOB, PEIyIIEHTOB, OHMOTEOIICHO30B U JKOCHUCTEM;
0COOCHHOCTH TIPOIIECCOB HACIIEACTBEHHONW M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa,
BUI000pa30BaHusl, MPUCIOCOOICHHOCTH OPTaHU3MOB, JEHCTBHS SKOIOTHIECKUX (PAKTOPOB
Ha OpPTraHW3MBI, IMEPEHOCA BEMIECTB M IMOTOKA DYHEPTHHM B SKOCHCTEMAaX, aHTPOITOTEHHBIX
M3MEHEHUH B DKOCHCTEMaX CBOEH MECTHOCTH, KPyTOBOPOTA BEIIECTB M OMOTEOXMMHUECKHIX
[IMKJIOB B Onocdepe

YMeHMe MPUMEHATH MOJTyYeHHbIE 3HaHUS U OOBSICHEHUS! OMOJIOTHUECKUX MPOLIECCOB U
SIBJICHUW, ISl TIPUHATUS TPAKTHUECKUX PEIICHWH B TOBCEJHEBHOM JXH3HU B IEISIX
oOecrieyeHUss O€30MAaCHOCTU CBOETO 3JI0POBbsI M 30POBBS  OKPYXKAIOIIMUX JIIOACH,
COOJTIOIEHUS] HOPM TPaMOTHOTO TIOBEACHUS B OKPYKAIOMIEH PUPOITHON Cpejie; TOHUMaHHe
HEOOXOIUMOCTH  HUCIOJIb30BaHMs ~ JOCTWXKEHMH  COBpPEMEHHON  Ouonmoruu  Jjs
AIIMOHAIBHOTO TIPUPOIOTIONH30BAHHSI

YMeHHe pemiath 3JeMeHTapHble OMOJOTHMYECKHEe 3a/lauyd, COCTaBIATh CXEMBbI MEepeHoca
BEIIECTB M SHEPIUHU B SKOcUcTeMax (1lenu MUTaHus)

YMeHMEe BBINOJIHAThH JIAOOPATOpHbIE M MpaKTU4Yeckue paboTbl, coOMoAaTh MpaBuiia Mpu
paboTe ¢ yueOHBIM U JIaDOpPaTOPHBIM 000PYI0BaHUEM

YMeHHe KpUTHYECKH OIICHHMBaThb M HMHTEPIPETHPOBaTh HH(OpMAIMIO OHMOJIOTrHYECKOro
CoJIepKaHMsl, BKIIIOYAIOIIYIO IICEBOHAYYHbIE 3HAHUS U3 pa3inuHbIX HcToYHHKOB (CMU,
Hay4YHO-TIOIYJISIPHBIE MaTepUalbl); pacCMaTpuBaTh I100aTbHbIE SKOJIOTUYECKUE TPOOIEMbI
COBPEMEHHOCTH, (DOPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HIINIO
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YMeHue co3aaBaTb COOCTBEHHBIC IHCHbMEHHBIE U YCTHBIC COO6H.[€HI/ISI, 060611_[3.51
6I/IOJ'IOFI/I'-IGCKYIO I/IH(l)OpMaHI/IIO U3 HECKOJBKUX HWCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BAaTh

NOHSATUIHBIN anmapar OMOJIOTUU

IIposepsiemble 31eMeHTHI conep:xanus (11 kiaacc)



Kon

[IpoBepsieMblil 3JIEMEHT CONIEpIKAHUS

DBOJIOLIMOHHASA OMOJIOTUS

1.1

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CaupnerenbcTBa 3BoIOLUH. [TaneoHTONOrMUECKHE: TOCIIEN0BATENBHOCTD MOSBICHHS BUJIOB
B M1aJICOHTOJIOTUYECKON JIETONUCH, TepexoHble popmbl. buoreorpadguueckue: cXoacTBO U
paznuune ¢ayH u GpIop MaTEPUKOB U OCTPOBOB. DMOPHOJIOTHUECKUE: CXOJCTBA U PA3INUHS
HSMOPHOHOB Pa3HBIX BUJOB O3BOHOUHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTHYHBIE,
AQHAJIOTMYHBIC, PYIUMEHTAPHBIC OpraHbl, aTaBU3MblL. MOJIEKYISIPHO-OMOXUMHYECKHE:
CXOZICTBO MEXaHH3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METa0OJMYECKUX IMyTeil y Bcex
OpraHU3MOB

1.2

OomonmonHas teopusi Y. JlapBuna. [Ipennochbulku BO3HUKHOBEHHS JapBUHU3MA.
JIBIDKYIIIME CHJIBI SBOJIIOLMU BHUIOB 1O JlapBuHy (M30BITOUHOE pPasMHOXKEHHE IpU
OTPaHUYEHHOCTH PECYpPCOB, HEONpeAeIEHHAs H3MEHYMBOCTh, OOpH0a 3a CyIlIeCTBOBAHHUE,
€CTECTBEHHBINA 0TOOP)

1.3

Cunrernueckas teopus 3Boitoruu (CTD) u ocHOBHBIE €€ TOI0XKEeHHs. MUKPOIBOITIOIHS.
[Tonynsinys Kak eAMHUIA BUIA U DBOJIOLUH

1.4

JIBrokymue cuiibl ((hakTopbl) DBOJIOIMU BHIOB B IpUpojae. MyTallMOHHBIN Tpolecc u
KOMOMHATHBHAs M3MEHYMBOCTH. llomysnnoHHbIE BONHBI M Apeid reHoB. M3omsanus u
murpanus. EcrecTBeHHBI OTOOp - HampaBiSIIOIIUN  (akTop dBoJOHHUA. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[Tprcroco6IeHHOCTh OPraHU3MOB KaK Pe3yJIbTaT IBOIOIUH. [IpuMepsl PUCTIOCOOICHHA Y
Opranu3MoB. ApoMopdo03bl U uAnOananTauuu. Bua u Bugoodpasosanue. Kpurepuu Buaa.
OcHoBHbIe (opMbl BUI000pa3oBaHusi: reorpadudeckoe, IKOJIOTHIECKOe

1.5

MaxposBomrorus. DopMbl 3BONIONMH: (UIETUYCCKAs, JUBEPIeHTHAs, KOHBEPICHTHA,
napauiensHas. HeoOpaTuMocTh SBONIOIHH

BO3HMKHOBEHHE U pa3BUTHE KU3HU Ha 3emiie

2.1

JloHay4HbIE MPEACTABICHUA O 3apOXKICHUU KU3HU. HaydHble TMIOTE3bl BOSHUKHOBEHUS
PKU3HU Ha 3eMJie: aOMoreHe3 1 naHcrnepMus. XuMU4ecKasi 3BOJIIOLHSL. DKCIIEPUMEHTAIbHOE
MOATBEPKICHUE XUMHUYECKOH 3Bomonnu. HaganpHble 3Tanbl OMOJOTHYECKON IBOJIOIHH.
['mnore3a PHK-mupa. [lepBbie kieTkn U ux 3Bomtonus. PoOpMUPOBAaHUE OCHOBHBIX I'PYIIT
PKUBBIX OPTaHU3MOB

2.2

PazButue xu3Hu Ha 3emiie 1o 3pam U nepuogam. Karapxei. Apxeiickas U mpoTepo3oiickas
bpbl. [laneozoiickas spa u e€ mepuoabl: KeMOPHUICKHH, OPJOBUKCKUMN, CHITypUHCKHM,
JIEBOHCKHI, KAMEHHOYTOJIbHBIH, ITepMCKH. Me3030lickas spa u €€ Nepruobl: TPUACOBBIN,
IOpcKui, MenoBoil. KaliHozoiickas 3pa M €€ mnepuoibl: NaJeOreHOBBIM, HEOTE€HOBBIH,
aHTPONOTEHOBBIN. XapaKTEepUCTUKAa KIUMaTa U TEOJIOTMYeCKHX mporeccoB. OCHOBHBIE
STarbl SBOJIIOLUHN PACTUTEIBHOTO W JKUBOTHOTO MHpa. ApoMop¢o3bl y pacTeHUil u
KUBOTHBIX. [1osiBIIEHME, paciBET M BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB

23

Cucrema opraHMuecKOro MHMpa Kak OoTpakeHHE€ 3BONIIOLMU. OCHOBHBIE CHCTEMATHYECKHE
IPYIIIBI OPTaHU3MOB
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DBONIONMS  YeloBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3BuUTHe TPEACTaBICHUNH O
MIPOUCXOXKJCHAH dYeJloBeKa. MeTonpl M3ydeHHsl aHTpororeHe3a. CXOICTBA M pa3IHdus
JelloBeKa M KUBOTHBIX. CHUCTEMAaTHYECKOE TOJOKEHHWE YeloBeKa. J[BIKyIIHME CHIIBI
(daktopsl) anTpomoreHeza. HacnencTBeHHass M3MEHYMBOCTH U €CTECTBEHHBIM OTOOP.
OO0m1ecTBeHHBIN 00pa3 KU3HU, H3TOTOBJICHHUE OPYAHM TPY/la, MBIIILIECHUE, PEUb

2.5

OCHOBHBIE CTAJMM W BETBH SBOJIOLMN YEJIOBEKA: ABCTPATONUTEKH, UeIOBEK yMemblid,
Uenosek mnpsamoxomsauuii, YenoBek Heanaepranbckuii, Yemosek pasymusiid. Haxomgku
MCKOTIAEMbIX OCTAHKOB, BpEMSl CYIIECTBOBAaHHSA, OOJIACTh paCHpPOCTpPaHEHUs, OO0bEM
rOJIOBHOTO MO3r'a, 00pa3 )KU3HU, OPYIHs

2.6

Uenoseueckne packl. OCHOBHBIE OOJIBIIIME pachl: €BPOTEOUIHAS (€Bpa3uiicKasi), HETPO-

aBCTpaJIoOnaHas (SKBaTOPI/IaJ'ILHaH), MOHTI'OJIONHAs (aBI/IaTCKO-aMepI/IKaHCKaH). qepTBI




MPUCIIOCOOICHHOCTH TPEICTaBUTENICH 4YeIOBEYECKUX pac K YCJIOBUSM CYLIECTBOBAHMS.
EnuncTBO yenoBeueckux pac. Kpuruka pacusma

Opranu3mbl 1 OKpy>Karolias cpeaa

3.1

DKOJIOTHSI KaK HayKa. 3aJ1ady ¥ pa3/Ielibl SKOJIOTHH. MeTo bl 9KOJIOTUIECKUX UCCIICOBAHHIA.
Dkonornyeckoe MHUpoBo33peHue. Cpeapl OOWTAaHUS OPraHU3MOB: BOJHAS, HA3EMHO-
BO3JIYIIIHAs, IOYBEHHAS, BHYTPHOPTraHM3MEHHAs

3.2

Okonornyeckue Qaktopsl. Kiaccupukanus 3Komorudeckux (akTopoB: abUOTHUECKHE,
OMOTHYECKHUE U aHTPOIIOTeHHBIE. [leiicTBHE SKOJIOTHUECKUX (PAKTOPOB HA OpPraHU3MbI

3.3

AOuotndeckre  (akTOpbl:  CBET, TEMIIEpaTypa, BIAXHOCTb.  DOTONEPHOTU3M.
[IpucnocoGneHnss OpraHu3MoB K JEHCTBHIO aOMOTHYECKHMX (akTopoB. buonornyeckue
PUTMBI
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buotnueckue ¢akrtopel. Buabl < OMOTHYECKMX  B3aUMOJIEWUCTBUN:  KOHKYpEHIIMS,
XUIIHUYECTBO, Mapa3uTu3M, MyTyajau3M,  KOMMEHCaIM3M  (HaxJIeOHHUYECTBO,
KBapTUPAHTCTBO), aMEHCAJIM3M, HeWTpanu3Mm. 3HaueHHEe OMOTUYECKHUX B3aMMOACHCTBUIA
JUIs CYILIECTBOBAHUSI OPIaHU3MOB B IPUPOJHBIX COOOLIECTBAX

3.5

OKOJIOrHYEeCKHUE XapaKTCPpUCTUKHU  IIOIYJISIOHU. OCHOBHBIE ITOKAa3aTeNIH TNOITYJIAN:
YHUCJICHHOCTb, INNIOTHOCTBH, POXIAACMOCTb, CMCPTHOCTbL, IIPUPOCT, MHUI'pALUA. I[I/IHaMI/IKa
YKUCJIICHHOCTH IOIIYJIAIHUU U eé PETYIILHAA

Coo011ecTBa v PKOJIOTHUECKAE CUCTEMBI

CoobmectBO  opraHu3MoB -  OuoneHo3.  CrTpykTypbl  OuoleHo3a:  BHJIOBasd,
POCTpaHCTBeHHAs, Tpoduyeckas (mumesasi). Buapi-nomunanTsl. CBsi3u B OHOLIEHO3€E

4.2

Okojoruueckue cucreMsl (3kocucteMsl). IloHsTHe 00 3kocucTeMe M OUOreoLeHO3e.
qDYHKIII/IOHaJII)HI)IC KOMITOHCHTBI 3KOCHUCTCMbI: MPOAYUCHTBI, KOHCYMCHTBLI, PCAYLUCHTHI.
KpyroBopor BeLIeCTB U MOTOK 3HEPruM B 3kocucreMe. Tpopuueckue (MUIIEBbIE) YPOBHU
prkocucteMsbl. [lumeBbie nenu u cetu. OCHOBHBIE IOKA3aTeNIM 3KOCHUCTEMBI: OMoOMacca,
POLYKIHSL. DKOJIOTHYECKUE MUPaMUbL: IPOLYKINHU, YUCIEHHOCTH, ObroMaccsl. CBoiicTBa
PKOCHCTEM: YCTOMUMBOCTh, camoperyJsinus, pazsurue. Cykueccus

4.3

[IpuponHbie 5KOCHUCTEMBI. JKOCHCTEMBI 03€p M peK. DKOCUCTeMa XBOWHOTO WIIH
[IIUPOKOJIICTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE YKOCHUCTEMBI. ATPOIKOCUCTEMBI. YpOo3aKocucTeMbl. buonoruueckoe u
X03sIICTBEHHOE 3HAUYEHHE arpodKocucTeM U ypoboskocucteM. buopasHoobpasue kak Gpakrop
ycToitunBocTH 3KocucTeM. CoxpaHeHne OMOJIOTHYECKOro pa3Hoo0pasust Ha 3emiie

4.4

Yuenue B.W. Bepnanckoro o 0uocgepe. I'panuiiel, cocrtas u crpykrypa ouochepst. XKusoe
BemiecTBO M ero ¢yHkuuu. OcobeHHocTH OMOc(epbl Kak I0OaIbHOH 3KOCHCTEMBI.
JluHamuueckoe paBHOBecHE M OOpaTHas cBs3b B Onocdepe. KpyroBopoTsl BeliecTB u
OMOTreoXMMHUYECKHE LHKIbl 3JIEMEHTOB (yIliepoja, a30Ta). 3O0HAIbHOCTh OuoCdepsl.
OcHOBHbIE OMOMBI CYIITU

4.5

UYenoeuecTBo B 6nochepe 3emian. AHTPOIOreHHbIEe U3MEHEHHs B Onocdepe.

[moGanbHBIE SKOJIOTHYECKHE TTPOOIEMBI.

OcHoOBa pPaLMOHATIBHOTO YIPaBICHHUS MPUPOIHBIMHU PECYpPCaMU U HX HCIIOJIb30BaHHE.
JlocTrkeHusi OMOJIOTHH U OXpaHa MPUPOJIbI

Jlnst mpoBeeHnst eIMHOTO TOCYIApCTBEHHOTO dK3aMeHa 1o ouosnoruu (nanee - EI'D mo 6uomorun)

UCTONb3yeTCs MepedyeHb (KoaupuKaTop) MpoBepsieMbIX TPeOOBaHHUM K pe3ylbTaraM OCBOEHHsI OCHOBHOM

O6p8.30B2[TCJ'ILHOfI nporpaMMbl CPpEOAHETO 0611161"0 O6pa3OBaHI/I}I 1 3JICMCHTOB COACPIKAHUA.

IIposepsiembie Ha EI'D no 0uosiornu TpeGoBanus K pe3ybTaraM O0CBOEHHS

OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl CpeHero ooero o0pa3zoBanus



Kon

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yJbTaTaM OCBOCHHSI OCHOBHOM

[IPOBEPSIEMOTO N
00pa3oBaTeIbHOM MPOTrPaMMBI CPEAHEro 00IIero 00pa3oBaHus
TpeOoBaHUS
1 ChopMHUPOBAHHOCTh 3HAHHMI O MECTE U POJIM OMOJIOTMU B CHCTEME CCTECTBCHHBIX HayK, B

(GbOopMUPOBAHUYU COBPEMEHHON €CTECTBCHHOHAYYHON KapTHHBI MHPA, B TO3HAHUH 3aKOHOB
NPUPOABI M PEIICHHH >KU3HCHHO BAXKHBIX COIMAIBHO-3TUYCCKHX, SKOHOMHUYCCKUX,
HKOJIOTUYECKHX MPOOJIEM YEJIOBEYECTBA, a TAKXKE B PEUICHUH BOIPOCOB PALMOHAIBHOTO
PUPOIOTIONB30BaHMsI, B (POPMHUPOBAHUH IICHHOCTHOTO OTHOIICHUS K IMPHUPOJIE, OOIICCTRY,
YEIIOBEKY; O BKJIQ/IC POCCHIMCKHX U 3apyOEKHBIX YIEHBIX - OMOJIOTOB B Pa3BUTHE OHOJIOTHH

Bnanenue cuctemMoil 3HaHUN 00 OCHOBHBIX METO/IaX HAyYHOTO [MO3HAHUS, UCTIOIb3YEMBIX B
OMOJOTMYECKUX HUCCIICOBAHUSAX JKUBBIX OOBEKTOB U 3KOCUCTEM (OINMHCaHUE, W3MEpPEHUE,
MpoBeieHHe HAOIIOACHHI); ClTI0CO0aMU BBISIBICHUS U OLEHKH aHTPOIIOTEHHBIX U3MEHEH U
B IIPUPOJIE.

YMEHHE BBIIBUTaTh THIOTE3bI, IPOBEPSITh HUX JKCIEPUMEHTAIbHBIMU CPEICTBAMH,
bopMynupys 1eJib HMCCIENI0BaHUS, aHAIU3UPOBATh IOJIYUYEHHBIE PE3yJIbTaThl U JENaTh
BBIBOJIb.

BrisiBrieHHE 3aBHCHMOCTH MEXTy UCCIICTyeMBIMU BETUIHMHAMHU, OOBICHEHUE TTOTYyUYSHHBIX
pe3ybpTaToB U (POPMYIHUPOBAaHUE BHIBOJIOB C UCIOIb30BAHUEM HAyUHBIX MOHSATUH, TECOPUH U
3aKOHOB

YMeHue  BiIajeTh ~ CUCTeMOW  OMOJOrMYECKHMX  3HAHMH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATral0IMe OUOIOTHYECKUE TEPMUHBI U MOHATUS (KU3Hb, KJIE€TKa, TKaHb, OPraH,
OpraHu3M, BHJI, MOMYJIALMS, SKOCUCTEMa, OMOLIEH03, Onocdepa; MeTadonu3M, TOMeocTas,
KJICTOYHBIH IMMYHHUTET, OMOCHHTE3 OeJIKa, OMOTOINMEPHI, TUCKPETHOCTD, CAMOPETYJISIIHS,
CaMOBOCIIPOM3BEACHNE, HACIEACTBEHHOCTh, U3MEHUMBOCTb, JHEPro3aBUCUMOCTb, POCT U
pa3BUTHE);

Ouosornueckue teopuu: kierouHas teopus T. IlIBamna, M. Illneiinmena, P. Bupxosa;
KJIOHAJIbHO-CEJIEeKTUBHOTrO uMMyHuTera I1. Dpnux, 1.J1. MeunukoBa, XpoMOcoMHasi TEOpust
HacyieCTBeH-HOCTH T. Moprana, 3akoH 3apoznsimeBoro cxonacrtsa K. bapa, aBontorimonHas
teopuss Y. [lapBuHA, CUHTETHYECKas TEOpPUs DBOJIIOLUHU, TEOpUS aHTpororesesa 4.
JapBuna; Teopus Ouoreonenosza B.H. CykauéBa; yuenue H.M. BaBuioBa o meHTpax
MHOT000pa3usi U MPOUCXOKIEHUS KyJIbTYpHBIX pacTeHui, yauenue A.H. CeBeprioBa o myTsax
U HampaBleHusX osBomouuu, ydeHue B.M. Bepnanckoro - o oOuocdepe); 3aKoHbBI
(emmHOOOpa3Hsl TOTOMKOB IEPBOTO MOKOJIEHHUS, PacIEeIUIEHNUs MPU3HAKOB, HE3aBUCHMOTIO
HacjaeloBaHUs MNpuU3HaKkoB I. MeHnaens; CLEIUIEHHOrO HacleI0BaHUus IIPU3HAKOB H
HapylleHus CLeIUIeHus TeHoB T. MopraHa; roMOJIOTHYECKUX PsIOB B HACICACTBEHHOU
n3menunBoct H.M. BaBuiosa; reHernueckoro paBHoBecus k. Xapau u B. BaiinOepra;
3apofsieBoro cxonctsa K. bapa; 6norenernueckuii 3akoH 3. ['ekkens, . Mronepa);
PUHIUIBI (AUCTOTHI FaMET, KOMILIEMEHTAPHOCTH);

npaBuia (MuHumyMa }O. JluOuxa, SKOJOrMUECKOM NHMpaMHIbl 4YHCeN, OuoMacchl U
SHEPrun);

runotessl (koariepBarnoit A.W. Onapuna, nepsuyHoro OyinboHa Jx. Xonneitna, Mukpocdep
C. ®okca, pudozuma T. Yek)

YMeHue peuraTtb MOUCKOBBIC OHOJIOTUYECKHUE 3alad; BbIABIIATL NPUYNHHO-CICACTBCHHBIC
CBsI3HU MCXKIY HCCICAYCMBIMU OMOIOTMYECKUMU O6T)eKTaMI/I, npouneccaMm U ABJICHUAMU,
JACJIaTb BBIBOABI W TIPOTHO3bBI HA OCHOBAHHWU IIOJYYCHHBIX PE3YJIbTATOB; COCTABJIATH
TCHOTHUIIMYCCKHUE CXEMBI CKPCIIHWBAHUA JIsI pa3HbIX TUIIOB HACJICAOBAHHA IPU3HAKOB Y
OpPTaHHU3MOB, COCTABJIATH CXCMbI IEPCHOCA BCIICCTB U JHCPIrUHU B IKOCUCTEMaAX (I_[CHI/I
MU TAaHUsA, INIICBBIC CGTI/I)

YMeHue ycTaHaBiIMBaTh B3aUMOCBSI3U MEXAYy CTpPOE€HHEM U (QYHKIMSIMH: OpPraHOUJOB,
KJIETOK pa3HbIX TKAHEW, OpraHaMuM M CHCTEMAMH OpPraHOB y PACTEHUM, XKUBOTHBIX H
YyeJIoBeKa; MEeX/1y dTalaMu OOMEHa BEIECTB; dTanaMH KJIETOUYHOTO IMKJIA U KU3HEHHBIX

UKJIOB OpPraHM3MOB; J3TallaMH 3M6pI/IOHaJ'H)HOFO Pa3BUTHA; I'CHOTUIIOM M (beHOTI/IHOM,




dbenotunomM u pakTopamu cpeibl OOUTaHMSI; TPOLIECCAMU YBOJIIOLNN; ABUKYIIUMH CUTIAMU
AQHTPOINOTeHe3a; KOMIOHEHTAMHU Pa3IUYHBIX JKOCHCTEM W MPHUCIOCOOICHUSIMH K HUM
OpraHU3MOB

VMeHHE BBIJICISATH CYIIECTBEHHBIC TPHU3HAKY:

CTPOCHHUS BUPYCOB, KJIETOK IMPOKApUOT U 3YKAPUOT; OJHOKIETOUHBIX U MHOTOKJIETOUHBIX
OpPraHu3MOB, BHJIOB, OMOTEOIIEHO30B, SKOCUCTEM M OMOC(HEPbI; CTPOCHHS OPTaHOB H CHCTEM
OpPraHOB pacTEHUH, KUBOTHBIX, YEJIOBEKA; MPOLIECCOB KU3HEACATEIIEHOCTH, IPOTEKAIOIINX
B OpraHM3Max PACTEHHIA, KUBOTHBIX W 4YEJIOBEKA; OMOJIOTMYECKHX MPOIECCOB: OOMEHa
BelecTB (MeTabosIn3M), HH(pOpPMAITUHU U pEeBpaIeHUs] JHEPTHUH, OpOXKEHHUS, aBTOTPOPHOTO
U TeTepoTpO(HOr0 TUNOB MUTAHHS, (DOTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeWo03a,
raMeToreHe3a, AMOpHOreHe3a, IOCTAMOPHOHAIBHOTO  Pa3BUTHSA,  Pa3MHOXKCHHS,
WH/AWBUIYAJIbHOTO  Pa3BUTHA  OpraHM3Ma (OHTOTEHe3a), B3aMMOJCHCTBUS T€HOB,
reTepo3uca; JEHCTBHH HMCKYCCTBEHHOTO OTOOpa, CTaOMIM3UPYIOIIEro, ABIIKYIIETO U
pa3pbIBAIOIIETO €CTECTBEHHOTO OTOOpa; aJUIOMAaTPUYECKOr0 M CUMIATPHUYECKOTO
BU000pa30BaHMsI, BIMSHUS JBIKYIIUX CHJ 3BOJIIONMK Ha TEHO(OHI MOMyJISAIUH,
MPUCIIOCOOIEHHOCTH OPTraHU3MOB K Cpele OOWTaHWs, YEpeAOBAaHHS HalpaBICHUI
9BOJIIOIMH; KPYTOBOPOTA BEIIECTB M ITOTOKA YHEPTUU B IKOCHCTEMAX

C(bOpMI/IpOBaHHOCTI) YMCHHA BBIACIIATL CYHICCTBCHHBIC IPHU3HAKU BHUPYCOB, KIICTOK
MPOKapUOT M 3YKAPUOT; OJHOKJICTOYHBIX W MHOTOKIICTOUHBIX OPraHW3MOB, BUJIOB,
OHOTEOIIEHO30B M IKOCUCTEM; OCOOEHHOCTH MPOIIECCOB 0OMEHa BEIIECTB M MPEBPALICHHS
SHEPrMM B KIETKe, (OTOCHHTE3a, IUIACTHYECKOTO W DHEPreTHYECKOro OOMEHa,
XCMOCHUHTE3a, MHTO3a, MeHo03a, OIUIOMOTBOPCHHS, pa3BUTHSI W  Pa3MHOXKCHHSI,
WH/IMBUYaJIbHOTO Pa3BUTUSl OpraHuW3Ma (OHTOreHe3a), OOphObI 3a CyIIECTBOBAaHUE,
€CTECTBEHHOTO OTOOpa, BHA000pa30BaHUS, MPUCIIOCOOICHHOCTH OPraHU3MOB K Cpeje
0OUTaHHMS, BIUSHUS KOMIIOHCHTOB YKOCHCTEM, aHTPOIIOT'€HHBIX M3MEHEHUI B YKOCHCTEMAaX
CBOCH MECTHOCTH, KPYTOBOPOTA BEUISCTB U MPEBpAICHHUs YHEPTHH B Onochepe

YMEHHE HCIIOIB30BaTh COOTBETCTBYIOIIUE apryMEHThI, OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JUTSI TOKAa3aTeIbCTBA POACTBA OPTAHM3MOB PAa3HBIX CHCTEMATHYECKHUX TPYIII;
B3aMMOCBSI3M OpPTaHM3MOB M Cpedbl OOWTAaHMS;, EIMHCTBA 4YEIIOBEUYECKHX pac;
HEO0OXOIMMOCTH 37I0POBOTO 00pa3a KU3HU, COXPAHEHUST pa3HO00pa3usi BUIOB M IKOCUCTEM
KaK YCJIOBHsI COCYIIECTBOBAHUS MIPUPOJIBI U YEIIOBEUECTBA

YMeHue KPpUTHYCCKU OLICHUBATH I/IH(I)OpMaI_[I/IIO OHOJIOTHYECKOTO COACPIKAHUSA,
HHTCPIPECTUPOBATE ITUYCCKHUE ACICKTbI COBPEMCEHHBIX HCCIIEIOBAaHUM B 6I/IOJ'IOFI/II/I,
MCIUIIUHC, 6HOTCXHOHOFI/II/I; paccMarpuBarb m100abHBIE HKOJIOTHYSCKHUE HpO6J’I€MLI
COBpPECMCHHOCTH, (I)OpMI/IPOBaTB 110 OTHOIICHWIO K HUM CO6CTB€HHYIO ITO3UITHIO

ITepeyenn 3j1eMeHTOB cojep:kaHus, nposepsieMbix Ha EI'J no 6uonornu

Kon

[TpoBepsieMblil 2JIEMEHT COJIEPKAHUS

buonorus kak HayKa. JKuBbIC CCTEMEBI U X HN3YUCHUC

1.1

CoBpemeHHast OMOJIOTHS - KOMIUIEKCHAas Hayka. buomornyeckue Hayku U M3ydaemble UMH
npobnembl. DyHIaMEHTANbHBIE, TPUKIAIHBIE U TOMCKOBBIE HAyYHBIC HCCICIOBAHHS B
OMOJIOTHH.

3HaueHne OMOIOTuU B OPMHUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MHpA.
[Ipodeccun, cBsa3anHbIe ¢ OMOMOTHEH. 3HAUEHWE OMOJIOTHM B MPAKTUUECKOHN JIESITEIBHOCTH
YEJIO0BEKA: MEAULIMHE, CEIbCKOM XO35MCTBE, IPOMBIILICHHOCTH, OXPaHE MPUPOIbI

1.2

JKuBble cucTembl Kak mpeamer u3yueHus Ouonornu. CBOMCTBA JKUBBIX CHUCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, AUCKPETHOCTb M LEIOCTHOCTb, CIOKHOCTb U YIOPSJAOYEHHOCTb
CTPYKTYpPBI, OTKPBITOCTh, CaMOOpIraHU3allMsl, CAMOBOCIIPOM3BENCHHUE, Pa3qPAKUMOCTD,
U3MEHUYHUBOCTb, POCT U Pa3BUTHE. YPOBHU OPraHU3ALUU KUBBIX CUCTEM: MOJEKYJISPHBIM,
KJICTOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MONYISAIUOHHO-BUIOBOW, HKOCHUCTEMHBIN




(buoreonienoTnveckmii), Omochepusnrii. Ilporecchl, mpoucxonsdmye B JKUBBIX CHCTEMax.
OcHOBHBIE IPU3HAKHU XKUBOTO. JKH3HB Kak opMa CyIIeCTBOBAHUSI MATEPUU

1.3

MeTtonbl Ouonornyeckor Hayku. HaOmonenne, n3MepeHue, SJKCIEPUMEHT, CHCTeMaTH3aIus,
MeTaaHanu3. [loHsiTMe O 3aBUCMMOW M HE3aBUCUMOW TIepeMeHHOo#. IlnanupoBanue
pkcniepuMenTa. [loctaHoBka u mpoBepka runore3. Hynesast runoresa. [Tonstue BoIOOpKH 1
e€ moctoBepHOCTh. Pazbpoc B Owojormyeckux JaHHbIX. OIEGHKa JOCTOBEPHOCTH
MOJIYYEHHBIX Ppe3yibTaToB. [IpUUMHBI MCKa)KeHUS pPe3yabTaroB 3KkcnepumeHTa. [lonsarue
CTaTUCTHYECKOrO TECTa

Kinerka kak Onosorndeckas cucreMa

2.1

Knerka - cTpyKTYypHO-(QYHKLUHOHAJbHAs €JUHHULA XHUBOTrO. VCTOpUS OTKPBITUS KIETKH.
Pabotsr P. I'yka, A. JleBenryka. Kiierounast reopust (T. IlIBann, M. lInelinen, P. Bupxos).
(OCHOBHBIE TIOJIOKEHUS COBPEMEHHOM KJIETOYHOU TEOPHH.

Metoasl  MOJEKYJISPHOH M KJIETOYHOW OHONOTMH: MHKPOCKOIHUS, Xpomartorpadus,
eKTpodope3, METOA MEUYCHbIX aroMoB, Au(depeHnnanbHOe LEeHTpU(yrupoBaHue,
KYJbTUBHUPOBAHHUE KJIETOK

2.2

XUMUYECKUN COCTAB KIETKU. MaKpo-, MUKPO- U YJIIETPaMUKPOIEMEHThI. Boaa u e€ posb kak
pacTBOPHUTEINS,, pPEAreHTa, y4yacTue B CTPYKTYpUPOBAaHUM KIETKH, TEILIOPETYJISALUN.
MuHepalibHble BeIlleCTBa KIETKH, UX OHosornyeckas poiib. Poiib KaTHOHOB M aHMOHOB B
KJIETKE.

buonornueckue noaumepsl. benku. AMUHOKUCIOTHBIN cocTaB 0enkoB. CTPyKTypbl OelIKOBOH
Mosiekybl. IlepBuuHas cTpykrypa Oenka, HenTHAHas CBs3b. BTopuuHas, TpeTUyHas,
yeTBEpPTUYHAsl CTPYKTyphl. JleHarypanus. CpoiictBa OenkoB. Knaccudukanus Oenkos.
buonornueckue GyHKIUN OSIIKOB.

VYrneBoabsl. MoHOCaxapubl, AUcCaXapybl, OJIUrocaxapuasl U nonucaxapuabl. OOmui nian
CTPOCHHUSA B PU3UKO-XUMHUECKHE CBOICTBA yIIIeBOAOB. bromornueckne pyHKIMH YIIIEBOIOB.
Jlunuae!. I'uppodunbHO-rUAPODHOOHBIE CBOWCTBA. Knaccudukanus JIUIIUIOB.
Tpurmunepunbl, Gochomunuael, BOCKH, cTepousl. buonmornueckne (yHKIHUW JHIHATOB.
OO0ume cBoiicTBa OMOIOTMYECKUX MEMOpaH - TEKy4eCTb, CIIOCOOHOCTh K CaMO3aMbIKaHHIO,
[TOJIyIIPOHHUIIAEMOCTb.

Hyxnennosbie kucnortsl. JIHK m PHK. Crpoenue HykinenHoBbIX KuciaoT. HykneoTuasl.
[Tpunuun xommiementapHoctu. [Ipasuno Yapragda. Crpykrypa JJHK - nBoitHas crimpaiis.
Mecronaxoxaenue u 6nonorndyeckue pynkuuu JJHK. Buast PHK. @ynkiun PHK B knetke.
Crpoenue Monekyinsl AT®. Makposprudeckue cBsizu B Monekyiae AT®. buonorundeckue
¢ynkuun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (DYHKIMHU B KieTke. CeKBEeHUPOBAHUE
JIHK.

CrpykTypHass Ouojorusi: OMOXMMHUYECKHEe U OHO(PU3NYECKHE HCCIEOBAHUS COCTaBa U
POCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKY
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Tumpl KJIETOK: JyKapHOTHYecKas U TpokapuoTudeckas. CTpyKTypHO-(QYHKIIMOHATbHbBIE
oOpazoBanus kiaeTku. CTpoeHue mpokapruoTudeckon kieTku. Kiierounas crenka Oakrepuii u
apxeil. OcoOEHHOCTH CTPOEHUS TeTePOTPODHOM 1 aBTOTPOGHOMN MPOKAPUOTUIECKUX KIICTOK.
MecTo U poJib TPOKAPUOT B OHOLIEHO3aX.

Crpoenue u (pyHKIIMOHMpPOBAHHE dyKapuoTHdeckon kieTku. [lmazmaruueckas memOpaHa
(mmazmanemma). CTpykTypa Ia3Maruyeckoii MmemOpaHbl. TpaHCIOpT BEIIECTB dYepes
M1a3MaTUyecKyro MeMOpaHy: nmaccuBHbIN (nuddysus, obneruénnas quddysus), akTUBHbII
(TIepBUYHBIN ¥ BTOPUYHBIN aKTUBHBIN TpaHcopT). [lomynponuiiaemocts MmeMOpansl. Pabota
HaTPUI-KAJTHUEBOTO HAcoca. DHJIOIMTO3: MUHOMMUTO3, (arormurtos. Dk3ommTo3. Kierounas
cteHka. CTpykTypa U QyHKIIUHU KIETOYHOU CTEHKU pacTEHUH, rprOOB.

[{utormasma. [lurozone. [utockener. [IBmkeHue wnuromiazMel. OpraHouabl KIETKH.
OpHomMeMOpaHHBIE OPTaHOMABI KIETKU: JHAoruiazmarudeckas cerb (OIIC), ammapar
[ 01b K1, TM30COMBI, X CTpOeHUE U QYHKITMU. B3anMOCBsI3b 0THOMEMOpPAHHBIX OPTaHOMI0B
kineTkd. CTpoeHue rpaHymspHOro petrukymryma. CHHTE3 pacTBOpUMBIX OenkoB. CuHTE3

KJIETOUYHbIX MeMOpaH. Imankuii (arpaHyssipHbIN) SHIOMJIA3MAaTHUECKUH  PETHUKYIYM.




CexpetopHast ¢yHkuus anmapara [ompmku. TpaHcopT BemecTB B KiIeTke. Bakyomnwm
pacTUTENbHBIX KieToK. KneTounsiii cok. Typrop.

[ToayaBTOHOMHBIE OpPraHOMJbl KJIETKU: MHUTOXOHAPHHM, miactuisl. CrpoeHue u (QyHKIUH
MUTOXOHJIpUM W  mnactuia. llepBuuHble, BTOPUYHBIE U CIOXKHBIE  ILIACTUIBI
(OTOCHHTE3UPYIOIINX SYKAPHOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JIEWKOMIACTHl BBICHIIMX
pacTeHHU.

HememOpanHble opraHouabl kiaeTkd CrpoeHue U (PyHKIMHM HEMEMOpaHHBIX OPraHOUIOB
kieTk. Pubocomer. MukpodunamenTsl. Mpleynsie KiIeTKd. Mukpotpyoouku. Kietounsrii
neHTp. CTpoeHue U JBW)KEHUE KTYTUKOB M pecHHYeK. MHUKPOTpYyOOUKH IUTOIUIA3MBI.
L{eHTpHoJIb.

Anpo. Obonouka sipa, XpOMaTHH, KapuoIUla3Ma, SApPbIILKH, UX CTpPOCHHE U (DYHKLHUU.
S nepusblii 6enkoBbiit MaTpukc. [IpocTpaHCTBEHHOE pacIONOKEHUE XPOMOCOM B HHTEP(a3HOM
aape. benkm xpomarmHa - THCTOHBL. Kierounele BkimtodeHus. CpaBHUTENIBbHAs
XapaKTePUCTUKA KIETOK 3YKapHOT (PacTUTENIbHOMN, JKUBOTHOM, TPHOHOM)
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AcCcUMWISIIAA M JUCCUMMWIIALUS - JIBE CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTpOQHBI W TeTepoTpodHBIA. YyacTue KHUCIOpoAa B OOMEHHBIX IIPOILEcCax.
OHepreTuyeckoe oOecneueHue KieTku: npeBpamieHne ATD B 0OMEHHBIX Ipoleccax.
DepMeHTaTUBHBIN XapaKTep peaklUil KIeTOYHOro Meradonusma. @epMeHThl, UX CTPOEHUE,
cBoiicTBa M MexaHu3M JeiicTBusa. KodepmenTtsl. Onuns GpepMEHTOB OT HEOPraHUYECKUX
KaTau3aToOpOB. belKu-akTUBaTOpsl M OCNKU-UHTUOMTOPBL. 3aBHCUMOCTH  CKOPOCTH
(epMEHTaTUBHBIX PEAKIIUNA OT pPa3IMUHBIX (PAKTOPOB.

[lepBUUHBII CHHTE3 OpraHMYEeCKUX BeUIeCTB B KieTke. Porocunres. Posb Xj10pomiacTtos B
nponecce (orocunre3a. CBeroBas U TeMHoBas (aspl. [IpomxyKTHMBHOCTH (OTOCHHTE3A.
BrnusiHre pa3nuvHbIX (aKTOPOB HA CKOPOCTH (POTOCHHTE3a. 3HAYeHHE (POTOCUHTE3A.
XemocuHnTe3. PazHooOpasue opraHn3MoB-XeMOCHHTETUKOB: HUTPUPULIUPYIOIIUE OaKTepuH,
Kene300aKkTepuu, cepoOaKTeprn, BOJOPOAHBIC OaKTeprH. 3HaUCHHE XEMOCHHTE3a.
AHaspoOHble opraHu3Mbl. Buabl Opoxkenus. IIpogykTsl OpoKeHHS W HMX HCIOJIb30BaHHE
YeJI0BEKOM. AHa’3pOOHBIE MHUKPOOPTaHU3MbI KaK OOBEKThl OMOTEXHOJOTUU M BO30YyIUTENN
Oone3HeH.

AspoOHBIE OpraHW3MBbl. JTambl SHEPreTuueckoro ooOmena. I[loAroTOBHTENbHBIA ATarl.
[muKonu3 - 0ECKUCIOPOTHOE PACIEIUIEHUE TTTFOKO3bI.

buosnornueckoe OKUCIIEHUE, WM KIETOYHOE JbIXxaHue. Poiab MUTOXOHApPUHM B mIpoueccax
OGuosiornyeckoro okuciaeHus. Lluknnyeckue peakuu. OkucnutensHoe GochopruiinpoBaHue.
[IpeumyriecTBa a3poOHOr0 MyTH OOMEHa BELIECTB Iepe] aHa’dpoOHBIM. DP(PEKTUBHOCTh
PHEPreTHYECKOro 0OMeHa

2.5

Peakuyu marpuyHoro cuHrtesa. [IpMHIUI KOMIUIEMEHTapHOCTH B PEAKIUSAX MATPUUYHOTO
cuHTe3a. Peanmu3anus HacinencTBeHHOM MH(popmauuu. [eHeTmyeckuil Koxu, €ro CBOMCTBa.
Tpanckpunuus - Marpuusblid cuHTe3 PHK. IIpyHIMIBI TpaHCKPUIIIUN: KOMIIJIEMEHTAPHOCT,
QHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD. TpaHCIALUs U €€ dTalbl. Y4acTHE TPAHCIOPTHBIX
PHK B GuocunTese Oenka. YcmoBusi onocuaTesa Oenka. KogupoBanne amMmuHOKUCTOT. Ponb
pubocoM B OMocuHTe3e Oenka.

Opranuzaiys reHoma y NpoKapuoT U 3yKapuoT. Peryssius akTHBHOCTH T€HOB Y TPOKAPHOT.
['unote3a omepona (P. XKaxod, K. Mano). Perynsauus oOMEHHBIX NPOLECCOB B KJIETKE.
KiteTouHbIil romeocTas.

Bupycsl - HekieTouHble GOPMBI XKU3HU U 00NIUTaTHBIE Mapa3uTbl. CTpoeHue

MPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTeprO(daros.

BupycHbie 3a00neBaHus yenoBeka, KUBOTHBIX, pactenuil. CIINJ], COVID-19, conunanbHble
U MEIMLMHCKHE TPOOIEMBI

2.6

KreTouHbIi 1TUKII, ero nepuosl u perynsnus. Uatepdasza u Muto3. OCOOEHHOCTH MPOLIECCOB,
nporekaronux B wuHTepdasze. [lomroroBka kieTkw K JaeneHuto. [IpecuHTeTHUYECKHit
(TTOCTMUTOTHYECKHUH ), CHAHTETUIECKUI M MOCTCUHTETUUECKHUM (IPEMUTOTUYECKUN) TIEPUOIBI

uHTEp(PAa3Bbl.




Marpuunbii  cudte3 JHK -  pemmkaums.  Ilpunumner  perumkanuun — JIHK:
KOMIIJIEMEHTAPHOCTb, IIOJIyKOHCEPBAaTUBHBI CHHTE3, AaHTUIAPAJICIBHOCTh. MexaHu3M
permukanuu  JJHK. Xpomocombl. Ctpoenue xpomocom. TeinoMepbl U TellioMepasa.
XPOMOCOMHBIH HAOOP KIETKH - KapuOoTUI. JIUMIOUIHBIN U TaluIONIHBI HAOOPBI XPOMOCOM.
['oMostorn4HbIe XpOMOCOMBI. [10710BBIE XPOMOCOMBI.

Jlenenune kneTku - MuTo3. CTauu MUTO3a U IPOUCXOASINE B HUX IIPOLECChl. TUIIBI MUTO3A.
Kapuoknne3 u nutokuHes. buonornueckoe 3HaueHUE MUTO3a. Perymsnus MHUTOTHYECKOTO
muKiIa KieTkd. [Iporpammupyemas kietouHas ruOenp - amnonto3. DOyHKIHOHAJIbHAS
T€HOMMKA

Opranusm Kak OHoIoruyecKas CUCTeMa

3.1

OAHOKJIETOYHBIE, KOJIOHUAJIBHBIE, MHOTOKJIETOYHBIE OPraHW3Mbl M MHOT'OTKAHEBbIE
OpraHU3MBl.

DopMbI pa3MHOXKEHHSI OpPraHU3MOB: Oecroiioe (BKJIOUasi BEreTaTUBHOE) U MOJ0BOe. Bub
0ecroI0ro pa3sMHOXKEHUS: TOYKOBAaHUE, CIIOPYJISALUs, hparMeHTalHs, KIOHUPOBaHHE.
[TonoBoe pazmuoxenue. [Tonoseie KaeTku, win rametsl. Meito3. Cranuu meio3a. [loBenenue
xpoMocoM B Mero3e. Kpoccunrosep. buonornueckuii cMbIci Meiio3a 1 MOJIOBOTO Ipoliecca.
Meiio3 U ero Mecto B XH3HEHHOM IMKJe opraHu3MoB. IIpenzapoasiiieBoe pa3BUTHE.
["ameTorenes3 y >kuBoTHbIX. [lonoBbie xene3bl. OOpa3zoBaHMe U Pa3BUTUE MOJIOBBIX KJIETOK.
Cnepmarorenes u ooreHe3. CTpoeHHE MOJIOBBIX KIeTOK. OIMI0J0TBOPEHNE U AMOPHOHAIIEHOE
pa3BuTHE XKUBOTHBIX. CrioCcOOBI OIUIOAOTBOPEHUS: HapyXHOE, BHyTpeHHee. [lapTrenorenes.
uauBuayanbHOE pa3BUTHE OpraHu3MoB (oHTOreHe3). Ctaauu sMOproreHes3a >KUBOTHBIX (Ha
npumepe Jsarymku).  pobnenwe. Tumbl  gpoOnenusi.  OcoOCHHOCTH — IpOOICHUS
MJIEKOMUTAIOMINX. 3apOAbIIIEBbIE JIUCTKU (TacTpyisuusi). 3akiajka OpraHoB M TKaHEW u3
3apOJBIILIEBbIX JIUCTKOB. B3auMHOe BIMSIHME YacTeil pPa3BUBAIOLIEIOCS 3apojblila
(oMOpuoOHanbHAsT MHAYKIMS). 3akjiajka IJJaHa CTPOCHMSI >KMBOTHOTO KakK pe3yibTar
MepapxuyeCcKUX B3aUMOIEHCTBUIN TeHOB. BiusiHre Ha SMOpHOHAIbHOE Pa3BUTHE PA3INUHBIX
dbakTOpoB OKpYyXkaroreii cpeasl. Poct u pazButue >KuBOTHBIX. [locTaMOpHOHANBHBIN TIEPUOST.
[Ipsimoe u HempsMoe pa3Butue. Pa3Butne ¢ meramopdo3oM y OECHO3BOHOYHBIX H
MO3BOHOYHBIX >KMBOTHBIX. bHonornueckoe 3Ha4eHHE NPSAMOIrO U HEMPSMOTO Pa3BUTHUS, UX
pacnpocTpaHeHue B mpupoae. Tumbel pocTa >XKUBOTHBIX. DaKTOpbl pEryIsuu pocTa
PKUBOTHBIX U YenoBeka. CTaguu MOCTIMOPUOHANIBHOTO Pa3BUTHS Y )KMBOTHBIX M YEJIOBEKA.
[Iepnoabl OHTOTEHE3a YEIOBEKA.

PasmHOXeHUe U pa3BuTHe pacteHui. ['ameToduT u cnopodut. Meiio3 B )KU3HEHHOM IUKIIE
pacrenuii. OOpa3oBaHue crop B Tpolecce Meio3a. [ameToreHes y pacTeHUM.
On10K0TBOPEHUE M Pa3BUTHE PACTUTENBHBIX OPraHU3MOB. J/[BOMHOE OIUIONOTBOPEHHE Yy
[IBETKOBBIX pacTeHuil. OOpa3oBaHMEe U pa3BUTHE CEMEHU. MeXaHU3MBbI pErysIiiMi OHTOTeHE3a
Y PACTEHMI M JKUBOTHBIX

3.2

VcTopusi CTAaHOBJIEHUS U Pa3BUTHS TEHETUKH KaKk HayKu. OCHOBHbIE T€HETUUYECKUE MOHITHS
U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI, AJUIEIBHBIC I'€HbI, aJbTCPHATUBHBIC IPU3HAKH,
JOMUHAHTHBI W PpELECCUBHBIM IPU3HAK, TOMO3WIOTa, TIETEPO3UIoTa, YHUCTasl JIMHUI,
ruOpupl, TeHoTun, QeHoturl. OCHOBHBIE METOAbl T'€HETHUKU: T'HMOPUIOIOrHMYECKuil,
LIUTOJIOTHYECKUI, MOJIEKYJISIPHO-T€HETUUECKU I
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MomnorubpunHoe ckpemupanue. [lepBblif 3akon MeHnaens - 3aKoH eAnHo00pa3usi THOpPHIOB
nepBoro mnokosieHus. lIpaBuno nomuHupoBaHus. Bropont 3akoH Menzaens - 3akoH
pacuienjieHus Npu3HakoB. LlUTonOrMyecKkue OCHOBBI MOHOTHOPHIHOTO CKpEIIMBAaHUS.
[ MroTesa 4uCTOTHI TaMeT.

AHanuzupyrolee ckpeuBanue. [I[poMexyTouHbli XapakTep HAaClIeJOBaHMS.

Pacmenienne npu3HakoB IPU HEMOJIHOM JOMUHUPOBAaHHH.

Jurubpunnoe ckpemurBanue. TpeTuii 3akoH MeHens - 3aKOH He3aBUCHMOT'O HACJIeJOBaHUS
npu3HakoB. L{uTonoruueckre 0CHOBBI JUTUOPUIHOTO CKPEIIMBAHMS.

CueruienHoe HacienoBaHue mpusHakoB. Paborsl T. Moprana. CrienjieHHOe HaclieloBaHHUe

T'CHOB, HAPYIICHUEC CHCIICHUSA MCXKY I'CHAMMU. XpOMOCOMHaSI TEOpH HACICACTBCHHOCTHU.




['eneruka moma. XpOMOCOMHBIM MEXAHW3M OINpPEAEICHUs Mojla. AyTOCOMBI U IOJOBBIE
XpOMOCOMBI. ['OMOramMeTHBI ¥ rereporaMeTHbIi moil. I'eHeTudeckass CTpyKTypa ITOJIOBBIX
xpoMocoMm. HacnenoBaHue NpHU3HAKOB, CLEIJICHHBIX C IOJIOM. [€HOTUII Kak I€JIOCTHas
cucrema. [lneidoTponus - MHOXKECTBEHHOE ACHCTBHE TeHAa. MHOXKECTBEHHBIM AJJICIIU3M.
B3anMoneiicTBue HeauienapHbIX reHoB. KoMiemenTtapHocTh. Onuctas. [lonumepus
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BsaumozeiictBue reHotuna M cpeabl npu popmupoBanuu Qpenoruna. M3MEeHUYHMBOCTH
pU3HAKOB. KadeCTBEHHbIE M KOJIMYECTBEHHbIC IPU3HAKU. Buabsl HN3MEHUYUBOCTHU:
HEHACJIEICTBEHHAs U HACJIE/ICTBCHHAs.

MonudukaonHas W3MeH4YHBOCTb. Ponb cpensl B (OpMHUPOBAHUM MOAM(PHUKAIIMOHHOM
n3MeHunBocTU. Hopma peakiiuu npusHaka. Bapuannonsslii psaj v BapuauroHHas kpusas (B.
Woranncen). CBoiicTBa MOIU(PUKAITMOHHOW U3MEHYHBOCTH.

l'enorunuueckas wu3MeHUYUBOCTL. CBOlicTBA TE€HOTUIIMYECKOW W3MEHUYMBOCTH. BHABI
FeHOTUIIMYECKON  M3MEHYMBOCTH: KOMOMHAaTHWBHasg, MyTanuoHHas. KomOuHaTtuBHas
U3MEHUYMBOCTh. Meii03 1 TI0JI0BOI Mpoliece - 0OCHOBa KOMOMHATUBHOW M3MEHUYMBOCTH. Poiib
KOMOMHATUBHOM HM3MEHYMBOCTH B CO3JaHMHM T€HETUYECKOrO pPa3HOOOpaszusi B Mpenenax
OJTHOTO BUJA.

MyTanvoHHasT WM3MEHYMBOCTh. BuIbl MyTauuii: TI'eHHbIE, XPOMOCOMHbBIC, TE€HOMHBIE.
CrnoHTaHHbIE U WHIYLHMPOBAHHBIE MyTalUU. fepHbIE U LUTOIIA3MaTUYECKUE MYyTalUH.
CoMaTuyeckue 1 NojioBble MyTauuu. [IpuurHbl BOSHUKHOBEHUSI MyTaluui. MyTareHsl U Ux
BJIMSIHHE HA OpraHU3Mbl. 3aKOHOMEPHOCTH MYTallMOHHOTI'O [Tpoliecca. 3aKOH TOMOJIOTHYECKUX
psAnoB B HacienacTBeHHON m3MmeHunBocTH (H.M. BaBwiioB). BHesnepHas M3MEHUYHMBOCTh H
HACJIEICTBEHHOCTh

3.5

Kapuortun yenoBeka. MexxayHapoHasi IporpaMmma UCClieZIOBaHUs FTeHOMa YelloBeKa. MeToib
W3y4CHUS TEHETUKM YEJOBEKA: TEeHEAJOTMYECKUU, OJM3HEIOBBIM, IUTOTEHETUYECCKHM,
MONYISUOHHO-CTaTUCTUYECKHM, MOJIEKYJISIpHO-TeHeTUUeCKuil. COBPEMEHHOE OIpECIICHHE
T'CHOTHIIA: ITOJITHOTCHOMHOC CGKBCHHpOBaHI/IC, FCHOTI/IHI/IPOBaHI/Ie, B TOM YHCJIC C ITOMOIIIBKO
[TL[P-ananu3a. HacnencrBenHbie 3a001eBaHus yenoBeKka. [ eHHbIE 1 XpOMOCOMHBIE OOJIC3HH
yeoBeKka. bone3Hu ¢ HaclneACTBEHHOHN MPeapacioioKEHHOCThI0. 3HAYEHUE MEAUIIUHCKOM
TeHETUKH B MPEAOTBPAILLICHUH U JICYCHUU TeHETUYECKUX 3a001eBannii yenoBeka. CTBOIOBBIE
KIICTKU

3.6

JloMecTukanusg M cenekuus. 3apoXkICHUE CEJIEeKIMM W JoMecTHKauuu. Yuenue H.U.
BaBwioBa 0 ILeHTpax NPOUCXOXKJIEHUS W MHOrooOpasusi KylIbTypHBIX pacTeHui. Poib
CEJIEKIIMM B CO3/IaHUU COPTOB PAaCTEHHMM M MOPOA >KUBOTHBIX. COpT, Mopona, mTamMM. 3aKOH
TOMOJIOTHYECKHUX PSAIOB B HAacleAcTBeHHOM n3MeHunBoct H.W. BaBuioBa, ero 3naueHue Jist
CEJIEKLIMOHHOM paboTHI.

MeTtozbl ceneKMOHHOW paboThl. McKycCTBEHHBIH OTOOP: MAacCOBBIM M MHJIMBUIYaJbHBIM.
Jranbl KOMOMHAIIMOHHOM cenekuuu. McnblTanue npousBoauTenei no noromctsy. Otéop no
TEHOTHUIy C MOMOIIbIO OLEHKHU (DEHOTHIIA MMOTOMCTBA U OTOOp MO I€HOTUIY C MOMOIIbIO
aHanu3za JIHK. WckyccTBeHHBIH MyTareHe3 Kak METOA  CEJIEKIMOHHOH  paloThl.
PaguanioHHBI 1 XUMUYECKUH MyTareHe3 Kak MCTOYHHUK MYTalud y KyJIbTypHBIX (popm
opranu3moB. lcrnonb30BaHHE T'€HOMHOTO PEJAKTUPOBAHUS M METONOB PEKOMOWHAHTHBIX
JHK nns momydeHuss MCXOMHOTO marepuana sl cenekiuu. [lomydeHue MoJUIIonIoB.
BuyTtpuBuaoBas rubpuansanus. BINM3KOpOJICTBEHHOE CKpelIMBaHHWE, WM HHOPUIMHT.
HeponcTBeHHOE CKpelmBanue, Uiy ayTopuauHr. ['ereposuc u ero npuunHsl. Microns3oBanue
rereposuca B cenekuuu. Otnanénnas ruopuanzanus. [Ipeononenne 6ecrioans MeXBHIOBBIX
ruOpu10B. JIOCTHIKEHUSI CENIEKITUN PACTEHUI U JKUBOTHBIX

3.7

OOBEKTHI, HCIONb3yeMble B OHWOTEXHONOTHH, - KJIETOUHbIE M TKAaHEBBIC KYIBTYPBHI,
MUKPOOPTaHU3MBI, MX XapaKTepUCTUKA. TpaauilnoHHAs OMOTEXHOJOTHS: XJIeOOIeUeHHe,
MONyuYeHUE KHCIOMOJIOUHBIX TMPOAYKTOB, BHHONENHE. MHKPOOHOIOTHUECKUN CHHTES.
OOBEKTBI MHUKPOOMOJIIOTHUECKUX TexHoJoruid. [Ipou3BomcTBO Oenka, aMUHOKHCIOT H
BUTAMHUHOB. VICKyCCTBEHHOE OIJI0JOTBOPEHUE. PEKOHCTPYKIIMS AULIEKIETOK U KIIOHUPOBAHUE
PKUBOTHBIX. MeTO/I TpaHCIUIAHTALUHU SJIeP KIETOK.




XpOMOCOMHAasl U Te€HHasl WHXeHepus. MICKyCCTBEHHBIM CHHTE3 IeéHa U KOHCTPYHPOBAHHE
pexomOuHanTHBIX JIHK. JlocTHXeHus U mepcreKTUBbl XpOMOCOMHOW U TeHHON MH)KEHEPHUH.
MenuuuHckue 6M0TeXHONIOruu. Vcnonbp30BaHue CTBOJIOBBIX KJIETOK

Cucrema u MHOFOO6paSI/Ie OpPTraHU4YC€CKOI'0 MUpa

4.1

Buonornueckoe pazHooOpasue opranu3mMoB. CoBpeMeHHasi CCTeMa OPraHUYEeCKOTO MHpa.
[lpuHiunel  kiaccuukauuum — opraHu3MoB. OCHOBHBIE — CHCTEMATHYECKHE  TPYIIIbI
OpraHU3MOB.

OCOOEHHOCTH CTPOEHUS U KU3HEIESATEIbHOCTH OJHOKJIETOYHBIX OpraHu3moB. bakrepuu,
apxed, OIHOKIIETOUHBbIE TpHUOBI, OIHOKJIETOUYHBIE BOAOPOCIH, JpPyTU€ TMPOTECTHI.
KonoHunaneHbele OpraHu3Mbl.  JIBM)KEHHE OJHOKJIETOYHBIX OpPraHU3MOB: amMeOOMJIHOE,
KI'YTUKOBOE, PECHUYHOE. 3allMTa y OJHOKJIETOUHBIX OpraHu3MOB. PasznpaxumMocTts y
OJHOKJICTOYHBIX OPraHu3MoOB. Takcucel

4.2

MHOroKJIeTOuHbIe pacTeHus. B3auMOCBsA3b 4acTe MHOIOKJIETOYHOIO opraHusma. TkaHw,
OpraHbl U CHCTEMBI OPTaHOB MHOT'OKJIETOUHOIO Opranu3ma. OpraHusM Kak €IUHOE LIEJIOE.
Tkanu pacteHui. TUIBI paCTUTENBHBIX TKaHEN: oOpa3oBareibHasi, IOKPOBHAs, IPOBOAAIIAS,
OCHOBHasi, MexaHnueckas. OcoOeHHOCTH CTpoeHus, (PyHKIMHA U pacloyoKeHUs TKaHEeH B
OpraHax pacTeHHU

4.3

BereraruBHbIE M T'€HEPAaTUBHBIE OpPraHbl pacTeHui. OyHKIMKA OPraHOB M CUCTEM OPraHOB.
Kapkac pacreHuil. JIBHJKEHME MHOIOKJIETOYHBIX PpACTEHHMM: TPONU3MBI M HACTHH.
[Toromenue BOABI, YIIEKUCIOrO ra3a M MHUHEPAJIbHBIX BELIECTB PAaCTCHHUsAMHM. JlpIxaHue
pactenwnii. J{uddy3us ra3oB yepes MOBEPXHOCTH KIETKU. TPaHCIIOPTHBIC CUCTEMBI PACTCHHIA.
Beigenenue y pacreHuil. 3amura y MHOTOKJIETOYHBIX pacteHuil. Kyrtukyna. Cpencrsa
ACCUBHOM U XUMHYECKOU 3aIIUTEI. OUTOHIIUIEL.

Pa3apakuMOCTb W peryisiliisg y OpraHu3MoB. PasnpaxumocTs M peryisuus y
MHOT'OKJIETOYHBIX pacTeHUM. POCTOBBIE BELIECTBA U UX 3HAYECHUE

4.5

MHOTrOKJIETOYHbIE KUBOTHbIE. B3aMMOCBS3b 4acTell MHOTOKJIETOYHOIO OpraHusma. TkaHw,
OpraHbl U CHCTEMbl OPraHOB MHOT'OKJIETOUHOTO opranusma. OpraHu3Mm Kak €IMHOE LEJIOE.
ITomeocra3. TkaHM >KMBOTHBIX M 4YeJIOBEKAa. THUIIBI JKMBOTHBIX TKAaHEH: JIUTEIHMANIBHAS,
COEIMHUTEINIbHAS, MbIlIIeuHas, HepBHas1. OCOOEHHOCTU CTPOEHUS, PYHKIUN U paclONOKEHHS
TKAHEH B OpraHax KUBOTHBIX U YEJIOBEKA

4.6

Oprasbl ¥ CHCTEMBI OPraHOB KUBOTHBIX. DYHKIIUKA OPTaHOB U cUcTeM opraHoB. Omopa Tena
opranu3MoB. CKeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX >KUBOTHBIX. HapyxHblli u
BHYTpeHHUH ckeseT. CTPOCHHE U TUIIBI COSTMHEHUS KOCTEH.

JIBM>KeHME MHOTOKJIETOYHBIX KUBOTHBIX. IIuTanue xXuBOTHBIX. IIuTaHne NO3BOHOYHBIX
PKUBOTHBIX. JlpixaHue xuBOTHBIX. KoskHOE nbixanue. XKabepHoe U JIEroyHOe JIbIXaHHE.
JIpIXaHr€ TO3BOHOYHBIX KUBOTHBIX. OBOJIOLMOHHOE YCIOKHEHUE CTPOCHMS JETKUX
MMO3BOHOYHBIX KUBOTHBIX. J[bIXaTeIbHAs CUCTEMA YEJIOBEKA. MexaHn3M BEHTHIISIAN JIETKUX
y OTUL U MJIEKOIUTAIOIUX. TpaHCIOPT BELIECTB y OPraHMW3MOB. TpaHCIOPT BEUIECTB Yy
’KUBOTHBIX. KpoBeHOCHass cuctemMa u e€ opranbl. KpoBeHOCHass cUCTEMa IMO3BOHOYHBIX
KUBOTHBIX. Kpyru KpoBooOpaieHus. DBOMOIUOHHBIE YCIOKHEHHS CTPOSHHSI KPOBEHOCHOM
CHCTEMBbI MTO3BOHOYHBIX JKMBOTHBIX. BbIJeeHne y Oprann3MoB. BriieneHne y >KMBOTHBIX.
CokparutenbHble Bakyolu. Opranbl BbiaeneHusa. CBsi3b MOJOCTH Tela C KPOBEHOCHOW U
BBIJICTIUTENIBHOM CUCTEeMaMHu. BbleneHrne y TO03BOHOYHBIX JKMBOTHBIX. 3alldTa Yy
MHOTOKJIETOYHBIX KUBOTHBIX. IIOKpOBBI 1 UX Npou3BoAHbIE. Pa3apaxuMOCTh U peryssiuus y
OpraHu3MoB. Pa3paxuMOCTh Y OJHOKIETOUYHBIX OpraHu3MoB. Takcuchl. PaznpaxuMocts 1
perysslus y MHOTOKJIETOUHBIX paCTeHHUI. POCTOBBIE BeleCTBa U MX 3HAYEHUE.

HepBHas cuctema u peduekTopHas PEeryisiius y MHOTOKJIETOUYHBIX >KHBOTHBIX. HepBHas
cucteMa M €€ OTHedbl. DBOJIOUUOHHOE YCIOXKHEHUE CTPOCHUS HEPBHOU CHUCTEMBI Y|
’KUBOTHBIX.

Pazpaborka anroputmMoB u mporpamMMm s 3(h(eKTUBHON (QYHKIIMOHAILHOW aHHOTAIIUU
T€HOMOB, TPAHCKPUIITOMOB, TPOTEOMOB, METab0O0JIOMOB MHKPOOPTAHU3MOB, PACTCHH,

JKNBOTHBIX U YC€JIOBEKA




OpraHu3M 4eJI0BeKa U €ro 310POBbE

5.1

Oprasbl U CUCTEMBI OPraHOB yesioBeka. OT/eNnbl TOJT0BHOTO MO3ra I03BOHOUHBIX JKUBOTHBIX.
Pednexc u pedumexkropnas myra. besycrnoBHble u yciaoBHbIE peduiekchl. ['yMopanmbHas
perynsuus 1 SHI0KPUHHAs CUCTEMa KUBOTHBIX U yesioBeka. JKesie3bl SHA0OKPHUHHOM CUCTEMBI
U UX TOPMOHBI. JleicTBME TOPMOHOB. B3aMMOCBS3b HEPBHOM M IHIAOKPHUHHOW CHUCTEM.
['mnoranamo-runogusapHas cuctema. Pednexkc u peduexropnas nyra. besycioBHble u
YCIIOBHBIE PE(IICKCHI

5.2

3amuTa opraHuszMa ot 6one3Heil. UMMyHHas cuctema dyennoBeka. KieTouHbli U ryMopaibHBINA
UMMYHUTET. BpoXAEHHBINA, NpHOOpeTéHHbI crnenuduyeckuii UMMyHHUTET. Teopus
KJIIOHAJIbHO-CeNIeKTUBHOTO ~ uMMyHuTeTa  (I1.Dpnmx, ®.M.bepHer, C.Toneraga).
BocnanutenbHble OTBETHl OpPraHW3MOB. Poib BpOXKIEHHOTO HMMMYHMTETa B Pa3BUTUU
CUCTEMHBIX 3a00JIeBaHU
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KpoBeHocHass cucrema u €€ opranbl. Ceplue, KpOBEHOCHBIE cOCyabl M KpoBb. Kpyru
KpoBooOparieHus. Pabora cepaua u e€ peryssuus

54

Jpixanue denoseka. Jnddysust ra3oB yepe3 MOBEPXHOCTh KJIETKU. JlpIXxareiapHas cucTema
yesoBeka. /IpixarenbpHas moBepXHOCTh. Perynsnus npixanus. JlpixarenbHble 00bEMBI

5.5

HI/IHIeBapI/ITCJH)Haﬂ cucrema YCJIOBCKA. OTIIGJH)I MUIICBAPUTCIBLHOTO TpakKTa.
HI/IH_[eBapI/ITCJ'ILHbIe KCIIC3bI. BHYTpI/IHOJ'IOCTHOG W BHYTPHKIICTOYHOC ITUIICBAPCHUC

5.6

[ToxpoBbI 1 uX ipou3BoaHbIe. Opransl BeieneHus. [louku. CTpoeHue U QyHKIIMOHUPOBAHUE
HepoHa. OuIbTpanys, ceKpenus 1 00paTHOE BCAChIBAHHE KAK MEXaHU3MBbI paOOThI OPraHOB
BbIeneHUs. OOpa3oBaHUE MOYH Y YEJIOBEKA

5.7

I[BI/I)KGHI/IC YyeJIOBEKa: MbIlIeuHas cucreMa. CKeJleTHEIE MBIIINBI 1 UX pa60Ta. CTpOCHI/IC u
THUIIbI COSANHCHUS KOCTEH

Teoplm SBOJIIOIMH. Pa3BuTHe )KHU3HU Ha 3emie

6.1

OpomtononHas teopus Y. Jlapsuna. [lpeanocbuiky BO3HUKHOBEHUS AapBUHU3MA. JKU3Hb U
Hay4yHas AesrenbHocTh Y. [lapBuHa.

JIBrokyuue cuiiel 3BotoLMK BUJOB 110 Y. J[apBuHY (BbICOKAsi HHTEHCUBHOCTb Pa3MHOKEHUS
OpPraHU3MOB, HaCJEICTBEHHAs U3MEHUUBOCTh, OOpHOa 3a CyIleCTBOBaHHE, €CTECTBEHHBIN U
HMCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTndeckoil Teopun 3sonmonuu (CTD). HeltpanbHas Teopus IBOIOLMH.
CoBpeMeHHasl  3BOJIOIMOHHAs  OHOJOrMs. 3Hau€HUWE HBOJIOLMOHHOM TEOpUH B
(opMHPOBaHUM €CTECTBEHHO-HAYYHON KapTUHBI MUPA

6.2

[Tomynauus kak djleMeHTapHas eAuHMIA 3BoMONMH. COBpPEMEHHBIE METONbl OLIEHKH
TeHETUYECKOT0 Pa3HOO0pa3us U CTPYKTYphl Honmynauuii. I3MeHeHne reHoQpoHAa MOy IsIuu
KaK 3JIEMEHTApHOE 3BOJIIOIMOHHOE SIBJIEHHE. 3aKOH reHeTHuYeckoro pasHoBecus JIx. Xapu,
B. BaiinGepra.

OneMeHTapHble (aKTOpbl (ABMXKYIIME CHJIBI) HBOJIOUMU. MyTallMOHHBIM IpoLecc.
KomOuHaTHBHas U3MEHYMBOCTh. Jlpelid reHoB - ciiydaiiHble HEHalpaBlIeHHbIE W3MEHEHUS
4yacToT ajuienedl B nomyisiusax. Jddexr ocHoBarens. Murpauuu. M3onsauus nomynsuui:
reorpaduueckas (IpoOCTPaHCTBEHHAs1), OMoIornyeckas (penpoyKTUBHas).

EctecTBeHHBIN 0TOOp - HanpaBisitomuii paxrop sBomonuu. PopMbl €CTECTBEHHOTO 0TOOpa:
JBIDKYIIUH, CTAOUIM3UPYIONIN, pa3phiBatonuii (1u3pynTiuBHbIN). [ToroBoii oT6op.
[IprcriocoOneHHOCT, OpPraHU3MOB Kak pe3yJabTaT MHUKPO3BOIIONUHN. Bo3HUKHOBEHHE
npucnocoOneHuit  y  opraHuzmMoB. Apomopdoszbl M mavoazantauuu. [Ipumepsl
npucrocoOieHni y opranu3MoB. OTHOCUTENBHOCTh TPUCTIOCOOIEHHOCTH OPTaHNU3MOB.
Bun, ero kputepunm u cTpykrypa. BumooOpasoBaHue Kak pe3ylbTaT MHUKPOIBOJIOLUH.
W3onsauust - xiaroueBoil gaxrtop BupooOpasoBanus. Iyt m cmocoObl BuA00OpazoBaHUS:
aysionarpuieckoe (reorpaguueckoe), CHUMIATPUUECKOe (IKOJIOTHYECKoe), '"MrHOBeHHOe"
(monmumuionM3ays, Tuopuan3anus). JJIMTeTsHOCTh YBOIIOIIMOHHBIX TIPOIECCOB.
MexaHu3Mbl GOPMUPOBAHMSI OMOTIOTUYECKOTO Pa3HOOOpa3Hsl.




Ponp  3BOMOLMOHHOW Owonormu B pa3pabOTKe HAy4YHBIX METONOB COXpaHCHUS
Oropa3zHooOpasus. MUKPOIBOIONKS ¥ KOIBOIIONHS MAPa3UTOB M MX X035eB. MeXaHU3MBI
dhopMHUpOBaHHUS YCTOMYMBOCTH K aHTHOMOTHKAM M CITIOCOOBI OOPHOBI ¢ HE

6.3

MeTonbl U3ydeHus MakpodsBoytonMu. IlaneoHTonornyeckue MeTo/bl U3y4eHUs IBOJIOLUU.
[lepexoanbie GopMbl U HUITOTEHETUYECKUE PSAABI OPraHU3MOB. buoreorpadpuueckue MeToab!
uzyuyenuss odBomouuu. CpaBHeHue ¢uiopsl U (ayHbl MaTEepUKOB M OCTPOBOB.
buoreorpaduyeckue obmactu 3emiau. BUabl-0HIEMUKH U PEITUKTHI.

OMOPHOIOTHYECKHEe M CPaBHUTEIHLHO-MOP(OIOrHUECcKHe METOIbl H3yYeHUS SBOJIOLIUU.
[eHeTHYECKHE MEXaHU3MbI SBOJIIOIIMM OHTOTEHE3a U MOSBICHUS 3BOIIOIMOHHBIX HOBIIECTB.
[OMOIOTUYHBIE M aHAIOTWYHBIE OpraHbl. PynuMeHTapHble OpraHbl W aTaBU3MBI.
MonekynsapHO-TeHeTUYECKUe, OMOXMMHYECKHMEe W MaTeMaTH4YEeCKUE METOAbl H3YyUYCHHUS
pBorONMU. [omonornyneie reHbl. COBpeMEHHBIE METOJIBI MOCTPOCHHS (PHIIOTEHETUYECKIX
JepeBbEB. XPOMOCOMHBIE MYTallUU U 3BOJIIOIHS T€HOMOB.

OO0mue 3akoHOMEpHOCTH (TpaBuia) dBoMONHA. HeoOpaTuMOCTh 3BOTIONUU. ATanTHBHAS
panuanus. HepaBHOMEpHOCTh TEMIIOB HBOJIOLIUU

6.4

HayuHble TIHIOTE3bl NPOUCXOXKAEHUS KHU3HM Ha 3emse. AOUOreHe3 U IaHCIEepPMMUSL.
JloHayuHble TIPEICTABICHUS O 3aPOXKACHUN KU3HU (KpealMoHu3M). [ unoTe3a NocTosIHHOTO
caMO3apOoXKJIeHUsl )KU3HU U e€ ompoBepkeHue oneitamu D. Peau, JI. Cnamtanuanu, JI.
[Tactepa. [IpoucxoxaeHue >Ku3HU U acTpoOuosiorus. OCHOBHBIE 3Talbl HEOPraHUYECKOU
pBomtounu. [lnanerapnas  (reosornueckas) OSBOMIONMS.  XUMHYECKas  3BOJIOLUS.
AOUMOTeHHBIM CUHTE3 OpraHWYecKUX BellecTB U3 Heopranmdeckux. Oneir C. Munepa u I
Opu. Obpa3oBanue momumepoB u3 MoHomepoB. Koanepsarnas rumoreza A.M. Omapuna,
rurnore3a mnepBuyHoro OynboHa JIk. XomnuedHa, reHeTudeckas rumoreza [. Mémnepa.
Pu6o3umer (T. Yex) u runoresa "mupa PHK" V. I'mnGepra. @opmupoBanne mMeMOpaH H
BO3HUKHOBEHUE MPOTOKJIETKHU.

Wctopust 3emnn u  Meroasl €€ wusydeHus. lckomaemble OpraHMYecCKHE OCTAaTKH.
[eoxpoHonorus u e€ wmeroabl. OTHOcHUTeNbHAass M aOCONIIOTHAs T'€OXPOHOJIOTHUS.
[ eoxpoHOJIOrMYeCKasl IIKaja: 30Hbl, 3PbI, IEPUOJBI, JITOXH.

HauanbHble 3Tanbl opraHnyeckod sBosrouuu. [losBiaeHWe M HBOMIOLUSA NEPBBIX KIETOK.
ooy Metabonu3ma. Bo3HukHOBeHHE nepBbIX 3kocucTeM. CoBpeMeHHbIE MUKPOOHBIE
OMOIUIEHKM KakK aHajor mnepBbiX Ha 3emie coobmectB. Crpomaronutsl. IIpokapuoTsl u
DYKapHOTHI.

[TpoucxoxkaeHne 3ykapuoT (cUMOHOreHe3). DBOJIOIMOHHOE IPOUCXOXKIEHUE BHUPYCOB.
[IponCXOXKAEHUE MHOTOKJIETOYHBIX OpPraHW3MOB. BO3HHKHOBEHHWE OCHOBHBIX T'PYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ATallbl 3BOJIIOIUY BRICHINX pacTeHnid. OCHOBHbBIE apoMOP(O3bl pacTeHnil. Boixos
pacTeHnid Ha cymry. [losBieHne COpOBBIX pacTEHUH W 3aBOeBaHME UMU cyln. CeMeHHbIE
pacrenus. [IporcxoxaeHne BETKOBBIX PACTEHUM.

OCHOBHBIE 3Tallbl 3BOJIOLUM JKUBOTHOrO Mupa. OCHOBHBIE apoMOp(}o3bl >KUBOTHBIX.
Bennckass ¢dayna. KemOpuiickuii B3pbIB - TOSIBJI€HHE COBPEMEHHBIX THIIOB. llepBbie
XOpAOBbIE )KUBOTHBIE. JKU3Hb B BoJIe. DBOJIOIMS MO3BOHOUHBIX. [Iponcxoxnenue ampuomii
u penTmid. [IporcxoxkaeHne MIEKONTUTAOMMX U NTUIL. [IpuHIun kimtogeBoro apomopdosa.
OcBoeHue 0eCrO3BOHOYHBIMU U TTO3BOHOYHBIMHU YKUBOTHBIMU CYIIIH.

Pa3BuTHe xU3HU Ha 3eMJiie 110 ApaM U MepUuoaaM: apxeil, MpoTepo30i, MalIeo30i, ME3030M,
kaifHO30#1. O0Imas XapakTepUCTHKa KJIMMaTa M IeoJOrMyeckux mporeccoB. [losBnenue u
paciBeT XapaKTepHbIX OPraHU3MOB. YIIe00pa30BaHuE: €ro YCIOBUS U BIMSHHUE Ha T'a30BbII
coCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHHSI - DKOJOTHYECKHE KPHU3HUCHl mpouuioro. IIpuumHBl M ciiencTBus
MaccOBBIX BbIMUpaHHi. COBpeMEHHBIH SKOJIOTMUECKUN KPU3HC, €T0 0COOEHHOCTH

6.5

Paznens u 3amaun anTpononoruu. Metossl antpornosiorud. CTaHOBIECHUE TIPEACTABICHHH O
MPOUCXOXKACHUN desioBeKa. CoBpeMeHHble Hay4yHble Teopuu. CXOICTBO YENOBEKA C

’KUBOTHBIMU. CHCTEMAaTHISCKOE ITOJI0KEHHE UEIIOBCKA. CBI/I)IeTeJ'II)CTBa CXOJCTBa 4YCJIOBCKA C




KUBOTHBIMH:  CpPaBHHUTEIbHO-MOp(doornueckue,  AMOpHOJoTHYecKre,  (PU3noI0ro-
Onoxummuueckue, nopefeHyeckue. OTIMUYUS YeaoBeKa OT >KMBOTHBIX. IIpsMoxokieHue u
KOMILUIEKC CBA3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOW CUTHAIBHOU
CUCTEMBI.

JBuxyuiue cuibl ((hakTopbl) aHTpONoreHe3a: Ouonoruyeckue, conuainbable. COOTHOIICHHE
OMOJIOTUYECKMX M COIHUAIbHBIX (akTopoB B aHTpornoreHe3e. (OCHOBHbBIE CTaJUU
AQHTPOINOreHe3a. ABCTPAJIIONUTEKH - JIBYHOTHE NpeAKu roAeil. UenoBek ymenblil, IepBbie
WU3TOTOBJICHUS OPYAUi Tpyaad. UesloBeKk NpsAMOXOAAIIMM U NIEPBBIM BBIXOJ JIFOEH 3a IIPEICIIbL
Adpuku. UYenoBek Teneab0eprckuii -o0IMMK MPEIOK HEaHJIEePTaIbCKOIO 4YelIOBEeKa |
YEJIOBEKA Pa3yMHOro. YenoBeK HEAHAEPTAIbCKUM KAaK BHUJ JIIOAEH XOJIOAHOIO KJIMMaTa.
UYennoBeK pa3yMHbIi COBPEMEHHOI'O TUIIA, IECHUCOBCKUI YEJIOBEK, OCBOEHUE KOHTUHEHTOB 3a
npenenamMu AQpUKH.

OBOJIONMS COBPEMEHHOIO uejoBeka. EcTecTBeHHBIH OTOOpP B MOMYJSIMIX YeTOBEKa.
MyTanoHHbIH rporecc u nonumopdusm. Iomynsunonnbie BOIHBI, Apeii¢ reHOB, MUTpAIHS
u "3 dekt ocHOBaTeNs" B MOMYIAUAX COBPEMEHHOTO YeJIOBEKa.

Uenoseueckue pacbl. [lonstue o pace. bonbuime pacel: eBponeouaHas (eBpasuiickas),
ABCTpasio-HEerpouAHasl (IKBATOpHAIbHAS), MOHTOJIOUIHAS (a3MaTCKO-aMepHUKaHcKasi). Bpems
U IyTU paccelieHus dYejoBeka mo ImaHere. ExauHcTBO 4enmoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [IpucrnocoOneHHOCTh YeJIoBeKa K pPa3HbIM YCJIOBUSM
OKpy>Karomien cpeapl. Biusaue reorpaduyeckoit cpensl u nperida reHoB Ha MOPQOIOTHIO U
(bU3HOJIOTHIO YeIOBeKa

7 DKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTHU
7.1 Pasznensl n 3amadun dkosmoruu. CBsi3b SKOJOTHHM C APYTMMH HayKaMH. MeToabl 5KOJIOTHH.
[loneBbie HAOMIONEHUS. OKCIEPHUMEHTHI B OKOJOTWW: NPUPOAHBIE W JIADOPAaTOpHEIE.
MopnenupoBanue B DKOJIOTMHM. MOHHMTOPDUHI  OKpYXarolled Cpenpl:  JIOKaJIbHbIN,
ErMOHAJIbHBIN U T7100aJIbHBII
7.2 JKkojoruyeckue (pakTopel ¥ 3aKOHOMEPHOCTHU UX AedcTBHs. Kiaccupukariys 3Kon0rn4eckux

¢dakTopoB: abuoTHUEeCKuEe, OHOTHYEeCKue, aHTponoreHHsle. OOmMe 3aKOHOMEPHOCTH
neiictBust skonorndeckux (axropos. [IpaBwio munummyma (K. mnpenrens, FO. JIn6ux).
TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

AOuornueckue ¢aktopbl. CBeT Kak sKosorndeckuii akrop. JleicTBUE pa3HBIX Y4aCTKOB
COJIHEUHOT'O CIIEKTpa HAa OpraHU3Mbl. DKOJOTUYECKHUE TPYMIbl PACTEHUN M KUBOTHBIX IO
OTHOWIEHHIO K cBery. CurHanbHas posb cBera. doronepuonusMm. TemmepaTypa Kak
pKoJoruueckuil Qakrtop. [leiictBue temmeparypbl Ha opraHusMbl. [lofikuiaoTepMHble U
TOMOMOTEPMHBIE OpPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocte kak skonorumdeckuit (axtop. Ilpucrnocobnenus pacTeHUl K MOAACPKAHUIO
BogHOro Oananca. Knmaccudukanus pacreHuil mo orHomeHuto K Boje. Ilpucnocobnenus
YKUBOTHBIX K H3MEHEHHUIO BOAHOTO pexxuMa. Cpeibl 0OMTaHUS OPraHU3MOB: BOAHAsSI, HA3€MHO-
BO3/yIlIHAsi, TOYBEHHAas, DIIyOWHHAs MOJAIOYBEHHAs, BHyTpuUOpraHuzMeHHas. ®duzuko-
XUMHYECKHE OCOOEHHOCTH cpeji oOuTaHMsi opraHu3MoB. [IpucrnocoGneHusi opraHusmMoB K
PKU3HU B Pa3HBIX CPENaX.

buonornueckue putMbl. BHemHue u BHyTpeHHHE pUTMbl. CyTOYHBIE U TOJUYHBIE PUTMBI.
[Tprcnoco61eHHOCTh OPraHu3MOB K CE30HHBIM M3MEHEHUSIM YCIIOBHM KU3HH.

Kuznennole ¢opmbl opraHuzMoB. llonsarue o xu3HeHHOM (opme. JKuzHeHHbIe (HOPMBI
pacTeHUM: 1epeBbs, KYCTapHUKH, KyCTAPHUYKH, MHOTOJIETHUE TPaBbl, OJHOJETHUE TPABBHI.
KuzneHHnole (OpPMBI JKMBOTHBIX: THAPOOUOHTHI, TEOOMOHTHI, a3pOOHOHTHL. OCOOEHHOCTH
CTpOEHHUS U 00pa3a )KU3HU.

brotnueckue hakTopsl. Buasl 0MOTHYECKIX B3aMMOACHCTBUN: KOHKYPEHIIUS, XUIITHUIECTBO,
cumOno3 u ero ¢opmbel. Ilapasutusm, Koomepauusi, MyTyalau3M, KOMMEHCAJIN3M
(kBapTHpaHTCTBO, HaxJeOHHuyecTBO). Herpoduueckue B3aumoneilicTBus (Tomuueckue,
dopuueckue, pabpuueckue). 3HaueHUe OMOTUYECKUX B3aUMOJCHCTBUI /IS CYIIECTBOBAHUS

OpTraHHU3MOB B CpEIC oouTaHus. HpI/IHHI/IH KOHKYPCHTHOT'O UCKIIIOYCHUSA




7.3

JKOJIOTUYECKHE XapaKTepUCTUKH monyisiiuu. [lomymsuus kak Ouonoruyeckas cucrema.
Pons HEomHOpPOTHOCTH Cpelibl, (PU3NUIECKUX 0apbepoB M OCOOCHHOCTEH OWMOJIOTHH BHUJIIOB B
dbopMUPOBAaHUU TNPOCTPAHCTBEHHOM CTPYKTYphl momyasuuii. OCHOBHBbIE TOKa3aTesu
MOMYJISIUU: YUCICHHOCTh, MJIOTHOCTh, BO3PACTHASI U MOJIOBAsl CTPYKTYpa, POXKIAEMOCTb,
[IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIUS.

DKOJOTHYeCcKast CTpykTypa mnomyisuuu. OLeHKa YUCICHHOCTH nomynsuuu. [{uHamuka
nonyiasiuuu M e€ perymsiiusa. buoTtmyeckwil moreHuMan mnomyasuud. MoaenupoBaHHe
OUHAMUKU Tnionyisinuu. KpuBble pocTa 4yucIeHHOCTH mnonyisiuu. Kpusble BbDKHUBaHMSL.
Perynsuus 4YUCIEHHOCTH MOMYJISIMMA: poiib ()aKTOPOB, 3aBUCAIIMX U HE 3aBUCALIUX OT
MJIOTHOCTU. DKOJIOTUYECKUE CTpaTeruu Buaos (r- u K-crparerun).

[TonsiTue 00 »SKoMorMYeckod Hume Buma. MecrooOutanue. MHOTOMEpHas MOICIHb
prosiornyeckor Huim Jxx. M. Xarunncona. Pazmepsl sxonornueckoi Huu. [loreHmansraas
Y peaqn30BaHHAsl HUILLY.

Bun xak cucrema nomymsuuid. Apeansl BUAOB. Buabl M MX JKU3HEHHBIE CTpPATETHU.
3aKOHOMEPHOCTH NOBEACHUS U MUTPAallMi )KUBOTHBIX. broJornueckue nHBa3um 4yKepoIHbIX
BHJIOB

7.4

CoobmectBa opranuzMoB. buonenoz u ero crpykrypa. CBs3uM MEXIy OpraHu3MaMu B
OuoLeHo3e. Jkocucrema Kak oTkpbITas cuctema (A.Jx. Tencinn). @yHKIMOHAIbHbBIE OJIOKU
OpPraHU3MOB B SKOCHUCTEME: IPOAYLICHTHI, KOHCYMEHTBI, PeAyLeHTHI. Tpoduueckie ypoBHH.
Tpoduueckue nenu u cetu. AGnornueckue 010ku s3kocucteM. [109BBI 1 WITBI B SKOCHCTEMAX.
KpyroBopoT BeIlIecTB U IMOTOK YHEPTUU B 3kocucTeMe. OCHOBHBIE ITOKA3aTEIN SKOCUCTEMBI.
brnomacca n MMpOoAYKIUA. DKOJIOTHYECKHUE mupaMuJbl YUCCII, onomacchel U OHCPIHUH.
HarpaBieHHbIC 3aKOHOMEPHBIE CMEHBI COOOIIECTB - CyKLecCHU. [lepBUYHBIC ¥ BTOPUYHBIC
CYKLIECCUM M MX NPUYMHBI. AHTPONOreHHbIE BO3AEHCTBUS Ha cykueccuu. KimmakcHoe
cooOmmecTBo. bruopazHooOpasue 1 MoNHOTa KPYyroBOPOTa BEIIECTB - OCHOBA YCTOWYMBOCTH
CO0011eCTB.

[IpupoaHbIe 3KOCHCTEMBL. AHTPOIIOTCHHBIE SKOCHUCTEMBI. ATPOIKO cHUCTeMa. ATpPOLIEHO3.
Paznuuus MeXIy aHTPONOT€HHBIMH M MPHUPOIHBIMH SKOCHCTEMaMHU. YPOO3IKOCUCTEMBI.
OcCHOBHBIE KOMIIOHEHTBI ypOoskocucteM. [oponckas ¢uopa u ¢dayHa. CuHaHTponM3auus
roponckoii ¢ayHel. buomormdeckoe W XO3SCTBEHHOE 3HAu€HHWE arpodKOCHCTEM U
ypOosKocucTeM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOAEUCTBUI OPraHM3MOB
B DKOCHCTEMaX.

[TepeHOoC 3HEPTHH U BELIECTB MEXKAY CMEXHBIMU SKOCUCTEMaMU. YCTOWYMBOCTh OPIraHU3MOB,
HOHYJ'ISIIII/Iﬁ M OKOCHUCTEM B YCJIOBHUAX €CCTCCTBCHHLIX M AHTPOIMOICHHBIX BOSHGI;'ICTBI/II\;I

7.5

buocdepa - obuiennanerapHas 000104Ka 3eMIIH, I7ie CYIIeCTBYET WM CYIIECTBOBAJIA KHU3Hb.
Yuenue B.W. Bepnanckoro o 6uocdepe. Obmactu 6uocheps! u e€ cocra. JKuBoe BeniecTBo
6uocgepsl U ero (QyHKIMHU. 3aKOHOMEPHOCTH CylecTBOBaHUS Onochepbl. OcobeHHoCTH
ouochepsl Kak MIOO0ANIBHOM dSKOCHMCTEeMBbI. Jl[MHaAMUYeckoe paBHOBecHe B Ouocdepe.
KpyroBopoTsl BemeCTB W OMOTreOXMMHYECKHME LMKIBI (yniepozaa, a3ora). PUTMHUHOCTB
SBIICHUI B Onocdepe.

3oHanbHOCTE OUOChepbl. TlonsaTne o 6uome. OCHOBHBIE OMOMBI CYIIHM: TYHJpa, XBOWHBIE
JI€Ca, CMCIIAHHBIC W IIHPOKOJMCTBCHHBIC JI€Ca, CTCIIM, CaBAHHBI, IYCTHIHU, TPOIIHYCCKUC
neca, BBICOKOropbs. Kimmar, pacTUTeIbHbIN U )KUBOTHBIM MUP OMOMOB CYIIIH.

CrpykTypa U QYHKIHMS )KUBBIX CUCTEM, OLIEHKA X PECYpCHOTro MOTeHIMana U OuochepHbIx
byHKIHA

7.6

JKOJIOTUYECKHE KPU3UCHI M UX TpUUUHBL. Bo3zelicTBue yenoBeka Ha 6rocdepy. 3arpsa3HeHue
BO3AYLIHOW cpeapl. OxpaHa Bo3Ayxa. 3arpsi3HEHUE BOJHOW cpenpl. OxpaHa BOJHBIX
pecypcoB. Pa3pymenue noussl. OXpaHa IOYBEHHBIX pecypcoB. MI3mMeHeHne KimmMara.

AHTpPOIIOT€HHOE BO3ACHCTBUE HA PACTUTENIBHBIN U JKUBOTHBIN Mup. OXpaHa pacTUTENBHOIO
U KMBOTHOrO Mupa. OCHOBHBIE NMPHUHLUMIBI OXpaHbl npuponabl. Kpacueie kHuru. Oco6o
oxpansiemble npupoansie Tepputopun (OOIIT). boranmueckue caasl U 300JI0TUYECKHE

MapKH.




OcCHOBHbBIE MPHUHIMIIBI YCTONYMBOIO Pa3BUTHUS YeJIOBEUYECTBA U MPUPOAbl. PanumonHansHOe
PUPOAOTIONB30BAaHIE U COXpaHEHUE OMOIOTMYECKOTO pazHooOpas3ust 3emMiu




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TPOLIECCA
OBS3ATEJBHBIE YYEGHBIE MATEPHUAJIBI U151 YYEHUKA

buonorus. 10 knacc. Yrny0néunsiii ypoBeHb. YueOHoe nocodue. B 2 4. Yacts 1, 2. [Taceunuk B.B.,
Kamenckuii A.A., PyomnioB A.M. u np. /Tlox pex. [1aceunuka B.B. Akiimoneproe o61mectBo «M31aTenbcTBO
«ITpocsemienne», 2025 r.

buonorus. 11 kmace. YranyO6néunsiii ypoBerb. YueOHoe mocobue. Ilaceunuk B.B., Kamenckuit
A.A., Pybuos AM. u ap. /Ilog pen. Ilaceunuka B.B. AxmmonepHoe oOmectBo «M3marenscTBo

«ITpocsemienne», 2025 r.

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

buomnorus. 10-11 xmaccel. YrnyoneHHslit ypoBeHb. Metoanueckoe nocobue. [Taceunuk B.B. u ap.
AxkmmonepHoe obmiectBo «M3natenbctBo «IIpocBemenuey, 2024 r.

buonorus. EI'D u OI'D. Paznen «YenoBek u ero 310poBbe». TeMaTndecKuil TPEHUHT: Y4eOHO-
MeTtonudeckoe mocooue. A. A. Kupunenko. Pocros-na-Jlony: Jlernon, 2025.

buonorus. EI'D u OI'D. Paznen «OBomtonus opraHuueckoro mupa». Teopus, TpeHUPOBOUHBIE
3aaHus: yueOHo-MeToauueckoe nocodue. A. A. Kupunenko. Poctos-na-Jlony: Jlernon, 2025.

buonorus. EI'D u OI'D. Paszmen «Oxomorus». Teopus, TpeHUPOBOUHBIE 3aJaHUs: y4eOHO-
metoamdeckoe mocooue. C. U. Konecaukos. PocroB-Ha-/{ony: Jlerunon, 2025.

buonorus. EI'D u OI'D. Pasnen «Pactenus, rpuObl, nuimaiHuku». Teopus, TPEHUPOBOUHBIE
3aJjaHus: yueOHo-MeToauueckoe nocoodue. A. A. Kupunenko. Pocros-na-Jlony: Jlernosn, 2025.

EI'2-2025/26. BUOJIOTUA. OTJIUYHBINA PE3YJIbTAT. YUEBHAS KHUT' A. Tlox penaxiueit
B. C. PoxnoBa. OOO «M3narensctBO «HanmonansHoe oOpa3oBanue», 2025 r.

EI'D. BUOJIOT'US. Tunossle sk3ameHannonHbie BapuanThl. 30 BapuantoB. [lox penakiueit B. C.
PoxnoBa. OO0 «M3narensctBo «HarnumonansHoe oOpa3oBanue», 2025 r.

CripaBOYHHKH, SHIUKIIONEINH 110 OUOJIOTHH.

KommuiekT noprpeToB /1t kabuHeTa OMOIOTHH.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
bu6nuoreka [IOK

https://www.yaklass.ru/

https://foxford.ru/

https://uchi.ru/

https://oblakoz.ru/

https://resh.edu.ru/

https://fipi.ru/
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